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APEAMCIIOBHE K TPHIALUATb NATOMY U3TAHHIO

B ndacrosuieM n3fdiny NPOAOIKEHA NOULTEA OTPAINTL B 3443Y-
HHKE HOBEIe "HipoOaeMsl TeXHHKH H 00 tee UOMHO OXBATHIL PAIARAGI
MCXAHHKH, PAHEC He ildIuefulie A0CTaTouNo! O ockellerns Kpove toio,
BCe BEUNHB B 3afiauax nepeseacin 8 MEKAYIapORRYIO chcTeMy
einnul, (CH), seenenayiw 8 CCCP ¢ { sinpaps 1980 1 8 cooTBeTCTBUM
co ctavnaproM Cosera DkoHomuueckoli Baanmonomomn CT C3B
1052—78 %) B konue KHHTH NpHBCACHA TalJHLd OCROBHHIX, AOIOJHH
TeNBHLIX M DPOMIBOMILX €AHHHL, [COMETPHYELKNX, KHHCMATHYCCKHX,
CTATHYCCKHX 0 AHLAMHUECKHX BEJIHURIL 3508 CHCTEMBI

Howswe pazpeast cocrapacel, M M Bath (Cmewannsie 3agaun Ha
CADMHOE ABHAKEHHE TOMKK ¥ TBEpPAOro Teaq, § 25), 11 A Pydaesuu
(Cuctemnl ¢ Kauennem lleronodomupe coasu, § 50), H B Yemnano
BLM (BeposiTHOCTHRE 3a/1a4N TEOPETHYRCKON MeXaHHRH, L1asa X1V)
OuitoBpeMeHE0 AOMOAHEHb HOBBIMH 3aAaYaMi HOYTH BCe OCTALHbLIE
pasfeanl, 8 YACTHOCTH BBEAGNH 3didyH, CBAJALEBIE C MJAURNYT4TO-
PaMH, 4aCTL 32234 HCKAGUEUa

ABTOpCKIi KOJAECKTHB TNOHEC 1AMXeayl0 YTpaty —B 1980 r nocse
THIKE 10§l NPOACJKHTCALNON OGOAC3HH CKOUYAJALA ONMI B3 BERYIMHX
COABTOPOB W THTYTLHBIX PElaKTOPOB, wieHd Koppecnowiaent AxaneMun
Ilayx CCCP, npodieccop Anatonnit Hcaxkosuwu Jlyphe, Bosrnapass
LHIH aBTOPCKHI KoJ texrns € 1935 1

[MoaroroBunn «CGOPHUK? K NewaTH # SPEACTAPHAN HUBLIC 3403MH
M U Bats, H B Byrteuuir, A C Kemwson, A U Jlypre, I P Mep
kui KpoMme nepeuucnennutX vulte 1Tiil, HOBbHIE 3a4ayH AAS HAcTOA
utero wanapua npeacrasumi E T Beprep, 10 T Henonos, M B Mag-
pouos, 3 B Ceta,, B B Crapocenwckny M G Ueanauos, (I A dy-
daen

[Tymepditia 34241 ABOHItA NEpBoe YACIO O3IHANIET HOMep napa-
rpaa, sTopoe — HOME]P 3aflayn b aTOM naparpade B ckobrax yxasni
BJCTCA (IOMEP, KOTOPLIA NMeNa 3ajayd B TPHAILATL BTOPOM — TPH
AATH YeTBEPTOM HILAIHHAN

*) Cooruacrsyar [OCH 8417—81, secacinomy 1 susaps 1982 ¢ (Hpunes,
ped)



H3 OPEAUCHOBHA
K TPHOHATO BTOPOMY H3OAHUIO

«ClopruKk 3an4u 1o TeopeTHycchon Mexanuke» M B Meepckoro,
cOCTARRCHUBIA NMepBOHAYAALRO N0 uIlcan U nod penakunern U1 B Me.
LIEpCKOIO TPYNNOR NPERoadBaTe 18l TeopeTHYecKoH mexaimkn 6 Tle-
Tep6yPrCKOTO NOAHTEXINMECKOrO MICTHIYTA KaK' nocoGue Ass 1npeno-
AZBAHHA MEXAHHKH B OTOM HHCTHTYTE, NOCTERGIIN MOAYUILN CaMOE Uill-
POKOE PaclPOCTPAHEHHE KaK B HAICH cTPdlie, TAK H 3a €€ HpeslelaMy
Haunnas ¢ 1914 r, Koind peimne nepsoe winanne «CoHopuukas, on
HepeHInasaics TOALKO B HAlleR cTpaHe TPHAUATL OAHH Pas, NCPBOMY
NEYATHOMY H3AAHMIO MpPefllecTBOBAJO CIIC HECKOTLRO ANTOrpadupo
BaHUbBIX H3AHNH

OlHa 13 OcHOBHBIX NPHYMH yCmexa u pacnpoctpanenus «CGOpunKa»
3AKMOMACTCH B TOM, Y10 B HEM HOAOOpAHLI 3alaMi, HMeIoUIHe KOUKPeT-
HYW0 GOpMY, NAI0MHE BOSMOMKNOCTE CTYNSNTAM NIpuobpecT HeOGXOAH-
ML@ A58 HHX HABLIKH B DpHMEIelny o6HIHX TeopeM U MeTOHOB h pe-
IMEHIID KOUKPETIHIX NPUK TAAHLIX BOIPOCODB

< COOpHUK» HeOAHOKpaTIo nepepalaTuBaics

CocraButensMn 324, HOMelleHHWX B MepBOM H3aauun «CGop-
nuka» 19i4 v, 6etan JT B Accyp, B A Baxwmerves, 1 M Benrtkon-
ckuu, A. A Topes, K M Iyé6sira, A M Jlapnonos, 1 B Memepcknn,
B & Murkepnu, E JI Tuwkonan, K 3 Pepur, O JT Tareen,
B B Takaunckuii, C M Tumomenxko, A MU Tyunoposexun, A [T dan
aep @ ur, A K denepman, B IL lllatpos # npyrue B nocnepyiomnx
natanuax  npuuaae  yvactie takke E K Mnrponosnekmm  w
M JT dpanx

B 00AroToBke ofiRNHaANaTOro mepepaboraioro M3RANHA HPHHIL-
maau yuactie M M Aswvos, M H' Bat,, B A Bepr, 11 'K Topunu,
[0 B Hoaronenko, A C Keanson, [0 T Kopuuaos, A H Jlypne,
K B Meankos, H H Hayroavuas, I1 W Hewotun, 11 T1 Heponon,
E J1 tlukonau, B & [liexun, O I1 Cemenos, A A Cwmupuon,
C A Coporop, K 1 Crpaxosuy, A I Uekmapes v @ T HImunr

Ipe cymiecTsennblie nepepafoTkH OCYWECTBAEHD B UeTHIPHAANATOM
B wmecTHaANMaTOM H3gawusx Pabota no ioaroronke ofoux H3Lauun
Gblia BLINOJNIHEHA KOJJEKTHBOM Kaie[phl TEOPETHUCCKOH MEeXalHuKu
JleunHrpaackoro nonuTexunecholo MHCTHTYTa CoCTABHJH IlOBHIE 3a-
Rauy W peAaxTHpoBaJH ovften craTiukd —C A Copokos, KuHeua
ik — H I Hayrosbnasa w A C Keauson, aAnnaMuky MatepHaiuHol
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Touka — A C Keanson, gnuamukn cucremul —M M Bats, ypanneuns
Jlaspanma ni reopusn noneddaimn — 1 10 Hokaneannse Obiee pefak
Tuposdiire ocyweersiy A I Jiypue Kpome yuoMsinyTolx saud, aqas
METBIPHAALATOIO N3ALHNUA NpetocTaBrAl HoBue 3aaaun 1 C Baou
mieswy, [ M Mupemceowr, B A Kau, A M Xonoausk, A H Uwmos
u [l A Hokyudes .

PAIBHTHE AYKH B TCXIHKN 32 ROCACHHHE ACCATHICTHSL BhLlsHd 10
HeoBxoMvocTy Hosou nepepaboten «COGopnunkar (nocaesnssa, wanto
Jee cyulectbentiaa nepepatotrka Outaa ocymiectsiena s 1949 1, B wie-
CrHAALATOM H3AAHHH)

B rpuiitaie BTOPOM HIIAURK CHE LAHd TIORLITKA, HE DBUXOAS 1d
PAMIKI TCOPETHUECKON MEXAHHKI, OTPASHTL B KAKOH TO CieledH NoRue
HPoG 1evME TeXIENKK 1 G0 10¢ TOTHO OXBATHTH TE LONPOCH KAACCHYECKOH
MEALITHEN, KOTOPLIC He 11l (R A0 CHX NOpP HOCTATONHOIO OLBCUIeHHS
B cosan ¢ 3vum B «COOpHIK? phe/ICIK HOBBIE PAIUEHH, COAEPIKALLHE
SAAdYIL 110 TIPOCTPANCTECHIINN OPHEHTAUHN, AHHIMHKE KOCMHYECKOI O
1o (eTd, UeARICHNLIM KOACOALUNAM, TCOMCTPHH MJCC, aHA THTHYECKOH
Mexanike QUOBPEMEINIO CYHILC FBEHHO JLONO IHEHL! HOBBME 3aA498MY
Padae T KUHEMATHKY TOYKH, KHUCMATHKN OTHOCHTE/ILHOLO JBHMENAs
Il HJOCKOro ABHIKEHHS TBEpAOro Tedd, AHNAMHKH MATEPHAALHON TOYKH
H CHCTEMUBL, AHHAMHKH TOUMKH ) CHCTGML HEPEMERION MaccHl, YCTOMYH-
poctr anxxennsy [leGoanimoe KOMHYECTBO HOBRIX 34/aY BBE/IEHO TaKKe
NOUTIl BO BCe Apyrue pasieT ¢ CHopHuKar, NCKOTOPLIE 3a0aUH HCKIIO-
yenn 13 wero Caelannt Takke HeGOJMLUINE NEPECTAHOBKH B pa3Meilie-
HHn Matepnata B xonue «COopinras B KavecTre J0046 IGNHA Npube-
Aena Mexaynapojuas cucrema eanany (CH) .

PaGoTa 110 nOArOTOBKE TPHAUATH BTOPOFO K3JJIMS BLINOTHCHA
rpynnod npenoaaBdreach sucunx yueOuux Jaie telinit 1 Jleunui pana
COLTABHAY HOBBIE 3A/LdYA M NOALOTOBHAN K 1i€UarH OTHEH CTATHKH —
O P Meprun, otaer kunematuki—M H  Damn (§§ 15—18),
A C Kemson (§§ 21—25) u O P Mepxun (§§ 10—14 n §9—20),
OTACH AHHAMUKY MaTepuatblion Toukn— A C Keansou, othea fiuia-
MK MaTepuanon encreMil—M W Bare (§§ 34—44) v H B By
Tenun (§ 45), orae f aua urugeckofi vexanukn —M K Date (§§ 16,
47y n JL P Mepruy (§§ 48, 49}, oT1en AHEAMHKH KOCMHYECKOTO MO
neta— J1 P Mepnnn, otaet Teophtt ko teG4AHAN B YCTOHYHBOCTH NIBH-
ke —H B Byvennn Kpome puollucynoMaHy1niy fnl npeaocTansan
Hosue sadaun M 3 Koiosckstu, U T JInsiumin 1 B A Cmonbnikon

Cunraem cBouM HPHSTHHM J0ATOVM BLIPA3HTL HCKPCHHIOW 0§ 14ro
Aapriocth npogpeccopay T 10 Crenanosy n B [ 1leskavesy u
BOJI 1JB JACMBM HMH KO ICKTHBAM Kapelp 3 HeHHble 3aMeuaHns
I LOBETL NO3B0 THBWHE ¥ 1y HunTL < COOpHHK?



OTAEJN NEPBHIM
CTATHKA TBEPLOTQ TEJA

TJHABA 1
NAOCKASI CHCTEMA CHI

§ 1 Cuabi, neitcreyiouine no onnoi npamott

11(11) Hpa rpysa, 5 10 Il u 5 I, spcsuine ia o1Hon BepeBhe,
Vhpen1ensl Ha HeW B pasHblX MecTdx, uputiem GOILUIMH TPy3 BHCHT
Humse Menbitero KawnoBo uarsaxeHde BepeBKN, €CTH BLPXINH hOREN
ee NpHKpenjeH K HcnoALHKHOH ToUhe?

Oreer 101 n 1511

12(12) Byxerp taser Tpu 6apKu pa3s IMMEMA PA3VMEPOB, CACAYIO
mHe ofHa 33 Apyron Cuna T8iM BHIUTZ GYRCHPA B AaHUKIH MOMENT
pasna 18 kIl Conporup lenne Box ABHKennw Gykcupa papro § kH,
CONPOTHBJEHHC BOALI ABWMEHIID nepBoii Gapxu—06 kI, propon
fapmu—4 KH u tpetvesn — 2 KH luMetowniica B pacnopsiheHHH wi-
H4T BRAepKHBAeT Gesonacno pacTsinssomyw ¢ty o 2 kH Cronnko
KanaTos Hajfo NpoTaHyTh of Oyhcupa K nepson Oap.xe, OT nepson Ko
BTOPOH H OT BTOPO# K TpeTLCH, ecti ABHmeNHe — Mpsvo inHeliHOL |
paBHOMCpuOE?

Orser 6,3 11| ranar

13(14) Ha nwe waxtel HaxopkTes wenosen neca 640 11, nocpen
CTBOM KdlIATd, NCPEKUHYTOrO Uepes HENOABIANLIK 610k, UCTOBeK yep
Anraer 1py3 B 480 1T 1) Kakoe jlasrnenne oxasLilaer 1e108ch Ha AHO
maxT? 2) Kawofi naubo sl rpys oH MOKET YIEPAATH ¢ HOMOIILIO
Kanata®

Orser 1) 160 11, 2) G40 11

14(15) Tloesn uneT o NPSIMOTHHCINOMY 1OPUIOHTANLIOMY NYTH
C JIOCTOAHHION CKOPOCTLIO, BeC TWOC31a, He CUNTAA 3 TehTPOBO34,
12 10% 1T KaKoBd cusa TATH 21eKTPOBO3Y, CCIAH CONPOTHBJICNHE ABH-
shehnio noessta pasno 0,005 gan1emis noes id na pe 1Lekr?

Orser 60 xH

15(16) Tlaccamnpcknn NGE3R COCTOMT H3 3 1enTPOBO3A, Gara.x
Horo Barona secd 400 xH u 10 naccamupexux saronos peca 500 kil
KambbiH C Kakoft cHuol 6yAyT HATHHYTR BAFONHHE CTAMKKH W hdhoBa
CHJId THUTH SJCKTPOBO3A, CCTH CONPOTHBIEHHE NBILKEINO NOe3la PABHO
0,005 ero peca? llpu pemennn 3asauu npuHATH, UTO CONPOTHBJECIIHE
ABHACURIO NaAcTpeleisieTess Me.h 1) COCTABOM NOe3ga NPONOpPUHOHAIIb-
HO BeCy W 4T0 ABHAGHHE NI0E3Nla pabHoMepiloe

o



Oréer Cunia Tsen ssexiposoza 27 ki, 7, =25 kH, Tp==
=220 kll w T (MMl nnaeKe o3ndvdeT OMep Baluild, {3 K
i1ag ot 3 IeKTPOBO3IA)

r
§ 2 Cuapl, AHUHNH ACHCTBAA KOTOPLIX NepecexattTcs
& oAvodi Toyke

21(21) B uewipe npdsuaniiono  mectnviouLIHKd  IPHIOKEH I
cuipt 1,3, 5, 7,9 u Ul I, winpas ieanble K ero sepuwaiam tHaniu
BEANWIHY 1t HALPSS ICHHE PABHOACHLTBYIOUICH H YPABHOBEUINBAIOUIEH

Orger 12 11, wanpas ieune YpasHOBEWABAIGUICH [IPOTHBONOAOKHO
HAIPJB ICHHIO 3344111101 CHaiLi 8 9 11

22(23) Cnay 5 8 1 pasaomuts na ase no 5 H kamxman Mosxino
a0 TY ME CIAY Pa3104nTh Ha Ase no W0 1L 1511, 20 Huw Tt n? Ha
ase no 100 11?

Orger M4, eciut 11m 32AaHL 1aNP4AB [EHHA PA3T0IKEHHA

23(24) Ilo nanpdpieHHio (TPONUALLON HOFH, LAKAOUCHHON K IO
pusoimy noa yrioM o = 45°, aencisyer cuaa Q@ = 2,5 kIl Kakoe ycn

Jgue 8 BOUHKART UPIt 3TOM LI0 HANPABACHKIO 10PHIOU

q TANLHOW 3aTANKN # Kakad cia N gelcTByeT Hia cTehy
110 OTBECHOMY ANPAL 1EHNIO?
Orser S=N =177 kH

V7 24(25) Hea TpaxTopd, nayliux no Oeperam npa
‘ MOIO hdfid.dd € HOCTOHHADE CKOPOCTHLIO, TAHYT Od4pRy
Krtiu 21 npH NOMOIUH ABYX KaHatob CHAabl HATAMEUHA Ka

uatop pagapt 0,8 sl u 096 xH, yion mes.y
HuMu pasen 60° Hantis conpotns iewine sogul P, nenuThigdestoe Oap
KOl BGPH e¢ BHMemtd, # yraw o 1 [}, KOTOPHEe MQANHB COC1anl 19TE
KdHaTe ¢ Gepetasin Kanana, ec 1n Gap-
Ka 1BIRKETCH napamaensto Geperdm
Orger P==153 «kil, o=33%,
f} == 27° i

Ang—! P 26(26) Kowua A, B w C rpex
54 % |4 G BPYMUUHBIX BECOB YKPEHAEIb 1ENO
ABUMHO HA TOPU3OHTATbHOI ROCKe

4 K &ploykam pecos NpuBs3anst Tpy Be

7t PEBKH, KOTOPLIE HATAHYTH H CBIHIJIK
£ 8 o1uH y3el D l[lokdasanns secos 8,

7 1 13 H Oupenenmnis yiaw o n §,
ofpagyerbi¢ ANpaBACUIAMI BCPCBOK,

K sanmie 25 hsaww 20 ggr yRA3a10 118 PHCYILKS

Qiger =278 =322

26¢27) Crepmun AC 1 BC coennuednt vexkay cobon u ¢ seprn
K4 1LHOL CIeHOH HOCPeACIBOM wapuupos Ha wapuapusn Goar C e
cTBY &1 BCPTHKA (LHAs CiTa P == 1000 H X

Onpeae it PCAKWUN ITUX CTePskuen Hd wapiipuwi Gosr C, ecai
V1M, COCTABTAE 1LIC  LIGPIRIAMN  CO cTeuos, pdsnu o ==30" u
B =60°

Orger 866 H, 500 H
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27(28) lla pucynwnax a, 6 v 8, kah u B npeanayuteit aalade, cxe-
MaTHUeCKH H300paXeHE! CTep.XHH, coefnneHuble MexKly cobof, ¢ no
TOJIKOM U CTeHaMH nocpepcrsoM wapHupos K wapunpneiM Hoartas
B, F n K nonpewentt rpy
an Q= 1000 11

OnperesauTh yCHjauA B

)
-
=
X
“h

CTEp.KHUX ANA CAyvaes p
a) o ==fi =45°, 7 2
6) a =30° p=260°, ’,'/';;-
B) o ==60° p =30° 7
Orser a) S =5y = f
=707 H, 6} 8, =577 I, 24
Sy =—115411%), 8} ) = o) &
= —577 H, S;=1154 H
28(29) Vauwubn o K 3mnae 27

Hape noABeiIcy B Touke B
k cepepune Tpoca ABC, npukpen 1eHHOro kouudvp K kponam A u C,
HaxogduMes wa onioft ropusoktasn Qupesesuts natsaxeuHs Ty o
T2 B uacTax Tpoca AB w BC, ec m Bec donaps pasen 150 [, winna
scero Tpoca ABC panha 20 M @ OTKJOHENHE TOYKH €ro npaseca oOT
ropu3onTta i BD = {,1 u Becowm Tpoca npeiedpens

Orger Ty =Ty ==735kll

29(210) Ymuuuud gouaps seca 300 H woitsemen & sepTiKadn
HOMY CTONOY ¢ NOMOUbIO ropu3onTaibioit nonepeyniyy AC =12 M u

L G Y
. & ‘q

Y

A A
: .
//(g

2 £~

A

\

NN

- 2

K sapaie 28 K sdfeue 19 h sataue 2 L0

nofixoca BC==15 » Hanri yenma S; v Sp 8 crepaunx AC u BC,
cunTan Kpenaenus B Touxax A, B u C wiapRupHiisy

Orser S, =400 H, Sy = —500 H

2 102 11) Dnexrpuveckas tamnd seca 20 [l noapemena x o
TosRy Ha wiype AB u sateMm oTTaHyTa K cTene mepeskon BC Oupe-
neanTh watsiiennsd T, mnypa AB w 7¢ sepeBkn BC, ecau uisectio,
uto yrou o ==60°, a yrot =135 Becom mmnypa u Bepeshu npe
neGpeun

Orser Ta=146 H, Te= 10,111

211(212) Mautosufi Kpan coctont n3 crpetn AB, npukpenseH
Hou mapuupoM A K maute, w uenit £B K wouny B crpesint nodsemwen

*) 3nbak MMUYC NOKA3UBALT, YTO CTEPs UL CKAT

i



rpy3 P =2 kll; vt BAC =15, ACB =137 Onpeacanr, narame-
une 7 uenn CB u yenane Q s erpe e 48,

Orger T=10%xll, Q =283 xil

2.12(2.13). o ouion ede3noy Aopoie, NPOBEACHHOR B mpax,
JUJACrOR @y TH D JHEC Tbe DOABCIUCH TaK, KaK NOK43dHO Ha pHCYIIKe.

g

hoaadan 211 K sanaqe 212

Ope.noaataa noduecky AB uarpyviennofi craoh P =500 kH, uafitn
yCIHA B cTepnHAX AC H AD
Orger Crepmun AC u AD OkaTh ofnxakosmM ycHaneMm 539 wH.
2,13(2.14), Uepes apa Gioxa A u B, Haxoasuiuxcs #Ha oaHoHl 10-
prIonTaaLHei npsivou AB =/, uepekunyta sepesha CAEBD K kon-
ast C 6 D pepeskn noaDeeH [HPH Be-
€4 p Kaxaas, a K Touke £ —rnps peca
P Oupencauth, npenelpeids Tpeinem
Ha G.OKAX H HX pa3Mepamu, paccroanue
A Tourn E ot npsivon AB B-nosokenun
pasposechst Becom Bepeskn npeHebpesb.
Py
2= P

Orger: x=

K 861 213 2.14(2.15). I'pys Beca 25 H yaepwmn-

DAETCA 1 PABHOBECHN ARYMA BepearaMmu,

HeperuHy THMA  uepes OA0KE N narTAruBaeMpMu  ipyiamy QuuH
u4 atax rpyloB secwi 20 11, cunyc yraa, ob6paayemoto coorser-
cTsylomen sepepkoli ¢ BeprMRasLIO, pa-

P - ¢ vex 00 [lpeueGperan Tpennem na 610-
KdX, ONPCACTHTL BEJANMHHY P BTOPOro
rpyid 1t yrost o, oGpasyeMbin BTOPOU Be-

J DCBKOl ¢ BepTika.ibiion auHdeil Becom

¢ pepepkE nperedpedn
Orger p=15H, sma=08
A 2.16(2.16). K vepesre AB, oann go-
. K ss11ie 215 Hell KOTOPO# 3akpensiel B Touke A, iipu-

Bl B toune B ipy3 P u psepepka
HCD nepekmyTan yepes 60K, K KOHIy ee D upnosdava 1ups Q seca
100 H Onpeae.awib, npencdperas 1pentcy ka GuoKke, HaTdmKenue T
Bepesky AB p oeeaudnuy 1pysa P, et B [0J0.KEHNH pasiloBecis
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yiis, ofpasyemuie vepeshaMn ¢ mepThiamanio BE, pasiu o = 45°
B = G0®

Orger 1T=12211, P==1371]

2.16{2.17). Tpys P=20 Il nomuumacTcst vald3iHiM  RpailoM
BAC nocpeicTBoM neiln, nepekiukyTol ueped 6Jon A 1 uepes Gaor D,
ROTOP' 1 Yhpenael Ha crene Tah, uTo yioa CAD = 30" ¥iau seany
cTepsHAME hpanas ABC == G60°, ACB = 30°, Onpeneauts ycuans @, o
Q. B cTepatax AB n AC,

Orger, Q) =0, Qy =—34,0 ul!

2.17. lla onamnanonnix unanuapa ! peca P xaAuaptit NORABEWICHK
Ha nntsx h touke O. Meany bumu nexut unnmp {1 seca Q Bes
cHCTeMd HANOANTCA B pantosecun Llinuuapet / He KacaioTea Apyr

s

&/J

b

Py

S
2y

r
s 1.39’
PN
o
5
]
o
e
\b
K aapave 218 K 3aar1e 217 h oam e 218

apyia Onpejennte 3apiucHMOLTE MemRy yIaoM ¢, obpasoBalinbim
HIFLIO € BEPTHRAAMO, N YRI0M fi, oGpasonafiuiM NpsaMoll, Hpoaoas-
uiell uepes oci wwnuapos ! i {1, ¢ pepTRRAALIO,

Oroer: tgh= (%4— 1) tga,

2.18(2.18). [la npyx B3aUMHO NEPNCHANRYISIPHLIA 1MALRUX HAKNOH-
ney agockoetay AB n BC aeant ounopomsisn wap O peca 60 JL
Onpe tendTh JIaB 1ICHIC 11 1PA Hd haBuiYI0 NAOCKOCEL, 1A%, YT N1To-
cKkoeth BC cactapasieT ¢ ropigautas yrot G0°,

Oroer Np=52 I, N,=30H

2.19(2.19). K seprunansHon raaanoi ctetse AB noasewen Ha Tpoce
AC oanoponubin wap O, Tpoe coeras 1MET LO CTCHON Y101 @, BEC Mapa
P Qupejennts natsiaenne Tpoca [ H JaBdcnne Q wapa Ha CTeny.
I QOreer 1=P/coswa, Q= Plga

2.20(2.20). Onuopoauntii map seca 20 H ynepansacicst #a raan-
KOM HAhJOMHOf TTOCKOCTI TPOLON, KOTOPBIH HPIHBI3AN Rk HPYAUEHLIM
BECA™, YRPCN ICINNIN HAL NJ0CKOCTHIO; HOKA3ANIC NPY/AHHILIA BCCOB
10 11 ¥iox Haniona miochocin k ropusonty papen 30° Oupeneanty
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YION ¢, COCTAaBAREMHBH UANPARISHINCM TPOCA € BePTHKA/ILIO, H NaRfe-
nue { mdpa Ha NAOLKOCTh, Becom npy:kumituex Becos jpeneGpess
Orger o =60° Q=173 H
2.21(2.21). LUaan B pech P onoapewen K HeNOABHKHOR Touke A
NOCPeACTBOM UHTH AB M JICKHT 1a NOBEPXHOCTH (MaLKOK Chepsl pa-
anyca r; paccroniue Toukn A or nopepxuoctn cepm AC = 4, anuna

T

e
i

5
%7
A

PA
o

s
f’////u K2

////ﬁ,

_.JL.lf.r.llrllr"JI

-

¥/s
K aap3u 219 K asnaie 220 K qapaue 221

HutH AB =1, npamas AQ sepTuxaawna, Onpegeauts navsenve T
HHTH W peakiino Q cpeput PaasycoMm wapnka npenebpeus
r

Orger T=Pd.:_r. Q=Pd_!_r

2.22(2.22). Onnopoauntit utap seca 10 H ynep:kusaetca B pasuo-
Becun asymsn tpocamh AB n CD, pacnoioxenHbiME 1 OZHOH BepTH-
KaapHofl HAOCKOLTH W COCTABJMOUINMA OAMK ¢ ApyraM yroa [60°%
Tpoc AB nar.aowen K ropH3owtyy non yraom 45°. Onpeseauts uata-
JKENHE TPOCOB

Orger Teg=193 H, Te= 14,1 IL.

2.23(2.23). Kovea ¢ P4BHOMEPHO PACIpPeACACHHbIM MO AMHHE BEs
com P==40 kH un panuyca R=1 M JeKHT Ha BHICTYNAX KaMellnoil

B~
—_ e
T, T
o [
K a2asn 072 Kopann 22 K % 1mauc 294

KAAKY, Pdcctognne meshay CTEKaMA KKK | = 1,6 m TlpeneGpe-
ras TPeHHEM, HANTH J4ABACHWE KOTIJ H3 KNaAKY 8 Toukax A w B
Orser N4 = N:; = -33,3 kH
2,24(2.24). Bec oaucpoinoro tpambonoyuore katia pasen 20 kH,
paanye e1o 60 em Qnpeae.iuth [OPHIOHTAALHOE ycHave P, HeoGXons-
MOE LIS epPeTICKRBAHNS KATKA yepel KAMCHHYIO MIHTY BLICOTHl 8 oM,
B TIOJIOIKCHUY, YKAIJHHOM 11 PHCYIIKE,

14



Orser: P=11,5 kIl

2.25(2.25), Oanoponuuit crepxens AB seca 160 11, anunn 1,2 M
no.sewwen B Toyhe € wa asya tpogay AC n CB oaunanosod Aanuv,
pestion | ¥ Onpeaesints HaTAmeNHH TPOCOB

Oraer Hatamenne hamaoio 1poca pasro 100 H

2.26(2.26). Oauoponnuill ctepheib AB npaspeisien K BeplUKab-
floni cTeHe NoCpeacTBoM mapuipa A n yacpanbaercs nox yraom 60°
K BEPTIRAAN npu nomown Tpoca BC, oGpasyiomero ¢ unm yroa 30°
OnpezeanTs peAlYANRy B BanpaBacune peaklii R wapHupa, eciau us-
BecTio, 4TO Bec cTepus paseu 20 H

Orser: R = 10 11, yron (R, AC)=060°.

haian 22 h a1taue 226 Wasane 227

2.27(2.27). Bepxuuii koney, A oHopoanoro 6pyca AB, AnHIA hOTO
poro 2 M, a pec D0 I, ynupaerca B raaghylo BepTHKaALIY'Q cTeuy
K unnuemy xonuy 8 npueasan tpoc BC. Haurtn, na xanoM paccrod-
Hun AC Hyx#HO NpULpEnuTL TPOC h CTEHe AJR TOrO, uyTobuLt Opyc Ha-
Xo#uaca B pasHOBecHH, o6pasyst yron BAD == 45° Haurn uatsienne
T Tpoca  peanunio R cTeHH .

Orger AC=AD =141 M, T=56H,R=251I

2.28(2.28). Ononnaa pama AB, n3o0paxennan Ha pucyise B pdd-
pede, MOMAT BPJIHATHCH BOKPYI 10PH3OHTAALEON OCH widpHupa A 1

s

A4 €4|¢9
[ E el

. ]F
N aaptie 223 h 3@aauc 223

CBOHM MIKHUM hpacem B cBoGoiHo onHpaeTcs Ha ycryn nasa. Hanty
peaKUnY ONOp, €CAH Rdl0, WTO Bec pavpi, pasHuin 893 H, npunoxex
b cepennnte £ pavut u AD = BD

Orser Ry=704 H,Rs=23151l

2.29(2.29). Banna AB NONAEPANBACTES B FOPHIOHTANLHOM MOJO-
heHuit cTepanenm CD; wpentenns 8 A, € # D wapuupuuie, Onpene-
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MUTL peakiyn onop A n D, ecan na koulie 04AKH fefiCTBYET BepTH-
RdibHas cuna F =5 kH. Pasvep ykasann ne pucynxe Becom npe-
Helipenun

Oreer: R,; =79 K“, Rp= 10,6 kH

2.30(2.30). baaka A8 wapuupio 3akpenaena na viope A, y Konua
2 ona nosomena wa kKaTky B cepeanne Ga.nwi, noa yriom 45° x ee

p P
{'» 5
Jflf 2 & 77 %)% 0 24 t &
I St} = T 1
g 4
K yasa e 230

ocy, neiicTayet cuaa P =2 «ll. Oupeieanth peakuusd oBop 874 ciay-
G4en g W O, BB PasMepul ¢ PUCYHKOH W npededperast pecov 6a.try
Oreerr a) Ra= 1,68 kH, Ra==0,71 «&ll, 06) Ri==224 «II,
Ry =1 kIl
2.31(2.31). lla pacyuxax n3obpamenn Gaakn AB, yaepupaempie
B TOPH3OHTAJILIIOM TIOAOKEHNH BepTHRaMbithiMu cTepisive CD Ha

Sl )L
|

T i L

Koasvyrae 23

KoHuax Gaaok acuctsyloT chiaw F ==30 kIl non yraom ©60° k ropau-
301y Basin PaIMCPL C PHCYHKOB, OHPEICINTH YCHAHA S B CTEPKUAX
CD wn nas.ledun @ Ga.0k na crery, ecin kpemaenna v A, C # D wap-
uHpHuie Becov ctepiueit u 04008 npenelpedt

Orser 4) S=239xH, Q=)98 kH, 6) S=39 kH, Q=198 xH

2.32(2.32). acxrpuseckuii /nposoa ACE watanyr Mexay asas
cTOAGAMH 14K, %10 00pd3yeT NOJOIYIO KPHBYIO, CTPC1a TPOBHCANNS
kotopon CD = f=1 11 Pacciosune vexay croabamn AB == [ =40 u
Bee npososa Q=04 kil Onpegeants uamsokesns nposotrr '
B «penten Touxe, 74 n Ty Ha konuax,

TTpu peineiiiny 34il4ud CUNTATh, YTO seC Kaaolk NoAcBHED NPuBLAa
NPHAOIKEN Ha Paccrosuny /4 ot Gauskuero croata.

Q

O1eer. Tc':-éi_:g kH; T4=F5=2,01 il

1b



233(233) Haa pampl, naoBpamennon Ha pucyHke, onpenenuTh
ONoOpHBE PedKiHT R4 H Rp, BO3UNIkQIONUIKE HPH ACHCTBHN TOPUIOHTA Nh-
Hoh ¢napt P, npuaomenton B Touke B Becom pawvul npenedpeun

Oraer R,=P A/B/2, Rp="P[2 l

234(234) B asuratene BHyTpeHilero croparus naowaib NOPLIHA
pasa 0,02 Mm%, pnwna watypa AB =30 cum, mZnmHna hpHBOlLINA
BC =0 cv JlagnreHne raza B RaHHLIH MOMEHT HaA NOPLIHEM PaBHO

gy,
7 7
Al
) N ny
2. c A NV
~ 2a 'ur
4 2i-L
b a1atc 230 K oavqqie 293 Boatvivie 234

P, ==1000 x[la, noa mopminem P,==200 kla Iilafith cuny 7, 1cn-
cTBYI0INYI0 €O CcTopoHu waTtyha AB ua npueomin BC, su3sannywo
NepenafoM jannentil raza, ect yron ABC ==90° Tpeuuem Memny
NOPUIHCM § IMLIHAPOM Npelrielpets

Oreer T==16 nH

2 35(245) Boszyuwmwm ap, sec kotoporo paped G, ynep.alBaer-
cst B pashosecin Tpocom BC lla map aeiicTBYIOT noivevias citna Q
Il FOPHIORTANLHAS CHQ RABJCHUS BETpA,
pasnast P Onpencints HaTAmellle Tpoca
B Touke 8 u yrona a

Orser T = A/PP+(Q—0F, a==

— t P
=arclg g—4

236(236) Iast caaThsi UeVENTIIONO hy-

6uha M no ueTHIPEM TpAUSM  NOYL3YIOTCH
WapuupUbLIM  MEXdHN3MOM, B KOTOpOM
crepAain AB, BC # CD conandiot co cTo
POHAMA kBa1pata ABCD, a cripaun /, 2, K aa11ie 235
3, 4 paBun MEARY co00fl # MANPAsIeHL!
MO AJFORAAHM TOFO e hBALPaTa, ABE PABHLIC 110 MOUY.LO CH I P
BPUKIAAHBAI0TCH & TounaM A it D, hak nohazano ua pucyire Qupe
neTnTe cnant Ny, Ny Na, Ny, canvaiomne ky6ans, o yeuing Sy, Sq, Ss
B crepanny AB, BC u CD, ecti BeiHYIE2 CHT, NPUKOIENHBIX B TOU-
narx A u D, pasna 50 sl ’

Orger Ny = Ng== N3 = N;=70,7 «Il Pactarnpaiomue yeu ins
S[ = 32 =33 =50 nH{

237(237) Hdpa TpaMBaHBIA NPOBOTA NOABLWIEHL h 1IOMEPEHHKIL
fPOBONOYHLIM hAHATAM, N3 hOTOPBIA hasdblfi DpURDEHTIEH K AByM
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c1oabam Croalint paccTaBAcuL BAOAL NYTH La pacctonunyd 40 m apyr
01 apyra Lad Kajaoro Honepedroro Rdrata paccrosums AK = KL =
=[LB=0 v, KC=LD=05wn [llpeueGperaa sccom NpoOBOJIOYHOIO
Katdd1a, ldntn patamenng 7y, 7o v T3 & wactax ero AC, CD w DB,
ec.ipy Bec | M upoeojia pasen 7,5 11

Oroer 71 =7;= \5,015 KH, T2 =3 kil

A = a5

g 7 b4

R

Kaaaan 23 Koza1vie 237

2,38(2.38). K wapnuupy A cTepKHEBOIO WIAPIHPHOIO YETH PEXYFOMb-
nska ABDC, ctopona CD, KoTOPOIO JdKkpelisiena, NPHACKEHNa CHAA
Q=100 H noa yriom BAQ ==45°. Onpegenntn seanyuny cuim R,
OPHAOKCHION B wapiaupe B soa ytJom ABR ==30° takuM oGpasom,
uroOnl uetwpexyiofbink ABDC 6L B paBuosecdH, ccanm  yrawl”
CAQ = 90°, DBR = 60°.

Orser R =163 Il

K asnaie 238 K sanavwe 239

2,39(2.39). CrepXHeBoH WAPHAPHLI MHOTOYFOALHMK COCTOHT H3
yeThpex PABHEX cTepimiied, konunt A # L mapuupHo sakpenvicHs!;
y3aut B, C 0 D udlpyIKeiln! OUMHAKOBOH BEPTHKAAbHON HArpyskoi Q.
B nodomenns papiiopecHa yroa HaKJAOHA KpadpHX cTepued K ropu-
son1y o == 60° OnpeneauTu yrod {§ HAKNOHA CpeAnnX CTepiKHEH K ro-
PH3IONTY,

O1ge1 B = 30°
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2.40(2.40). Iaa Tpexmwapuuphoii apku, MOK2a3aHHOH HA PHCYHhe,
onpegeauTh peakunu onop A W B, posuukaiouue npu AefCTBHH ropH-
sonTaagnoi cuatt P Becow apyu npeneGpedn,

/3

Orser: Ry=Rp=P——.

F.

| e ~J
o a &
AW L
4 &

K aza9ue 2 40 ' K aanauve 2 41

2.41(241). Npamoauuelinnil onnopoansil 6pyc AB peca P u He-
pecoMHil cTepxens, BC ¢ KPUBONUHEHHON OCHIO NMPOHIBOABHOMO OuEp-
TalKa coedHHeHL WAPHHUPHO B TOuke B M TAK ke coeautienit ¢ OnNO-
pamu A n C, pacnosoxeHHEIMY Ha opHofi ropusontasu AC. Ipsmbte
AB u BC o6pasyioT ¢ npaMoil '

AC yram o = 45" Qunpenennth P
peakuuy onop A u C, b0°
L] — m — (%] 5

OT‘GBT. R _T P’ RC -

3 4 z 2
-__2- » i 4
4 v 3p° ;,%4

9.42(242). Haknonuas Gan- 4 ay. g N
ka AB, Ha KoHen KOTopow jefi- 777 ’ '
ctsyer cuiaa P, cepemmmoi By K 301a9e 2 42

onupaetcs Ha pefpo  KOHCOMH
Ganky CD. Onpezennts onophele peakuuy, npexedperan pecoM GaJ10K.

Orser: Ry=2P, Rc=4P/'\/-3s RD=2P/'\/3'

2.43(2.43). Jlana cxcreMa, COCTOAWLASI H3 UeTLIPEX APOK, Pasmepnl
AOTOPLIX YKA3aHL Ha pucynxe, Onpesenuts peakuuu onop A, B, C u
D, BO31HKAIOWHE NPH ReACTBHYE TOPRIOUTANBLHON CHIILI P,

Orger R, =P /22, Rg==P, Rc=P, Rp="P+/3/2.

2_, .
'Y : 'T T | 0
* H I o
24 : a Iig o Lig ! &
/AN g i o[
K aannie 243

2.44(2.44). Kpau coctout u3 nenogsumnon Gauwnn AC n fORBH.K-
oy ¢epmnt BC, KoTOpasn UMeeT WAPHAD C n yaep.iuBaeTcsa TPOCOM
AB I'pys Q== 40 kH BucuT ita ueili, nepeKHuyTon 4epe3 6J0K b TOUKE
B u naywen k sopoty no npasoi BC. Ianna AC = BC. Onpeneauts,
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nipeneGperast secoM (epMut U TpenveM na Gaoke, Hatsmenne T Tpoca
AB 1 cuay P, owiMaowy o gepuy no npsimos BG, rak GyHKUKY yraa
ACB =y :

Oraer T ==80sut(p/2) stl, P ==80 Il nesasncumo or yiaa @.

2.45(2.45). Biox € ¢ ipyaom P =18 H Momer croiu3nth 8aOIb
116Koro Tpota ACH, xouun xoroporo A w B npukpenielu K cvenam.
Pacciosiune Memty cTeqav 4 M, Aanna Tpoca 5 M Oupepesuts ita-
Am

K si1a4. 214 K sanave 245

1SREHHE TPOLA Lph ﬁanuonecuu Gaoua c IPY3IOM, 11pene6péran BeCOM
(poca ¥ Tpenrer GA0Ka 0 Tpoc

HaTsx His ydered tpous AC n CB 0IRNaKOBH, HX BeAMYHHA MOMLT OLiTi
oupe (e jella 13 HOAe0HA TPLYTOALHRKY CHA o Eannoﬁenpermoru TPeYroAblHKa, oaHa
H3 GOKOBHI LTOPOU HOTOPOTD 2CTh NPHMER B f‘, # LUORAHNS ACKNHT HA DeDTiH4-
i BP )

O18er 15 11 HesaBrcuamo ot BuicoTH BF

2.46(2.46). Las nepeupasny Hyepes peky ycrpoena modbka L, KOTO-
Pass HOCPEACTBOM Poditka € MOABENIENd K cTadbuoMy Tpocy AB, 34-
wpenacunony B repuinnax Gawett A 1 B [Las uepefBumcHus pusitka

——

T

=
T
I—-..i

—_——

k sa1a1c 246G

C K JesoMy GepLiy ¢ i1ymnt kalidt CAD, nepeniuyrnlii yepes Gaok A
0 HAMATLIBAEMbLY 1A BOPOT D, 18KOK KE KdildT HMeeTcs AJTA NOoL1s-
LUBAliNg (0K K ipasoMy Gepery foukw A n B jlaxoastes ia oi-
HOH JOPHIOHTAAN Hla paccTosinn AR == 100 M onna or Apyron, JAauus
ipoca ACB pdapna 102 n, Bec .naibkit 50 kil Tpenefiperan necom
WA TOB B TPOLd, 8 TdKIKE iperHed Puiilka o TPoc, olPele.snTh HaTH-
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wenne kaHata CAD u naraxesue Tpoca ACB B TOT MOMeHT, Koria
aauna petsu AC ==20 M :

Oraer: Scap = 7,5 #H; Sgq = 8¢y == 05,0 g}

2,47(2.47). Onontlas pama AB, uso6paxeHnas Hd PHLYHKE B pas-
pese, seca ‘100 H, oTipmiBaeTcs, ppamanach BOKPYr FOPHSOHTaJLHON
ocit A, npu nomoun wiypa BCD, orubuomeio Gnoiu C n D. Buox C,
pasmepaMu KoTtoporo npeneGperaeM, H Touka o
A nexat Ha OfHOR BepTHKAJH; BEC paMLl NpH-
JOKEH B €C CepeiHne; TPEHHEM TaK.Ke npeHe-
Gperaem [lafdiTn narsxenne T mHypa B 3d-
BHCHMOCTH OT yraa g, o6padyeMoro paMoi
AB ¢ ropuaotirasansio AH, npennonaran AB =
= AC, a TakHe HanGoabmee H HdHMeubllee
SHaueHHA STOr0 HATSHENHSI,

Oraer: T =10051n(45° — ¢/2) H;

Tmax =T70,7 H npu ¢ =10;
Tinin==0 npH o = a0°. K sazave 247

2.48(2.48). Ila «&pyrnoMm rraakom uHAHHApE ¢ rOPUOHTANLHON
ockio o paguyca OA ==0,1 M neXdaT nBa wapuxa A W B; Bec mepsoro
1 H, sroporo 2 11 Wlapuku coepmienss untsio AB aanst 0,2 M, Onpe-
JleJIuTh Yrabl @y W g, coctapasemste paanycamu OA'n OB ¢ sepru-
KaanHoil npaMon OC B moAoueHHH paBHoBecHs, H AaBieHus Ny u Ng

K aaqaic 248 K 1alaye 2 49

MapuxoB Ha UWARHAP B Touhax A u B Pasmepamu wmapukos npe-
Hebpeun

Or6er. @y==2 =1, (g@, =i __ @ —=84%45, @,==29°50"

f - 2 ¢ T iceos2’ I A C :
M =cosgy [1=0092 1], Ny=2cosqy II=173 1}

2.49(2.49). Fuankoe koaulo A MOKET CKOAL3HTL 063 Tpenus no
HEHOABRANOR UPOBOJIOKE, COLIYTOH 110 OKPYLHOCTH, PACHOIOKEHIION
B BepruxajnHoH niockocTH K Kowunily noisemtena riups P ou npuss-
saHa nepesike ABC, LOTOPAA MePCKHHYTA Hepes HeloABUIKHEH 610K B,
HAXOJAMHUICA B DIICLiefl TOUKE OKPYKHOCTH, PA3MepaMH 6J0ha npe-
tebBpetaem, B toyke C noisewmena rups @ OnpeachutTs UCHTPANbHLIA
¥ioa ¢ 1yt AB B N0 IWACHNIT PABHOBECHS, TipetcOperdst BecoM Ko/bua
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H TPeuHeM na 6noke, W yKa3aTh YCJIOBHE, IPH KOTOPOM BOIMOKHO pan-
HoBECHe

Orger: sin(,/2) = Q/(2P), @z = a; neppoe H3 YKABaHILIX 1040~
%{em}it paBuoBecun BoaMowuo Opu @ << 2P, BrOpoe — npu nobHY

Wb,
2.50(2.50). [la npononounon okpyxuocty ABC pannyca R, pacno-
JOKEHHOA B BEPTHKJALHON NAOCKOCTH, NMOMeILENo 1JaAKkoe KoJbuo B,
BCC KOTOPOIO P, pasMepamu koneua npexefipeus Koabuo nocpeictaoM

: yupyroii HutH AB coeanneno ¢ nduspicuwcH Tou-

Kol A okpyitocTu. Oupeneants yroa ¢ B Ho-
AOMCHHK PABHOBECHA, 3M1asl, UTO CHIA HATAXKe-
Hast uuTi T TIPONOPUHOHAJIEHE €€ OTHOCHTE/bL-
HOMY YAAURENIO, npHiueM Ko3(pHUHeHT nponop-
LHOt2ALHOCTH DaBeH &,

Ecan ueper L o\ ! o6o3Ha¥kM NNHHY HHTH COOTBET-
CTROMEO B COCTOANHK PACTHIYTOM # UCpacTRAYTOM, TO

Temb o2

K e 250 ]

Orger: cosrpzé ?ﬁi—{_ﬁ"' cean bz
=0,

2.51(2.51). Touxa M upmsinpaeTca TPemsd HENOABIKNHIMU UeN-
pamun Mi(x, ), Ma(xe, y2) 1 Ma(xs, ya) cuiamn, nponOPHHOHANL-
HUIMK  paccTosnuaM: Fy == Ryry, Fy == fgre, F3=rFkary, rae ry == MM,
ro=MMas, r3=MMs, a &, %, k3 — rooppuuneHTs! UPONOPUHORAIH-
novti, OnNpeslennTs KOOPAMNATE X, gy Touky M B NOIOXKeNBH paBHO-
BeCis

2pl
QRP__"I; B IIPOTHBHOM CJayUae

v ow Ryl Raxy b Byxy _ Rkt ey e

Oréer: X ="kt Y= " mThTh

2.52(2.52). Onnopoinas NPsMOYroibHas naactuuka seca 50 11 noa-
pelleid 14K, 9TO MOXRET CBOGO,&}IO BPAWATHCA BOKPYPT I‘Oplijoll‘f'aﬂbll()li
OCH, NPOXOASNERN BAOAL ONHOW H3 €¢ CTOPOH. PablioMepuo AYOUHN
HETED YACPIKHBAET €8 B HAKA0HIHOM UOA0KEHHH ROl yraoMm 18° k Bep-

r THKAILHON BJOCKOCTH Onpeaeantn pasuoaeficTsyo-

A /i Y0 AasieHHN, JPOU3BOJHMBIX BEeTPOM Ha ILIa-
CTHURY TePUHCHEHKYIADHO €¢ WIOCKOCTH.

Orger 5sm18° =155 H

2 583(2.53). Konuesas ueus uennoro Mocra 3a-

c ,97; JOIKENIA D KdMEHHOe OCHOBAlNE, HMewumce (apMy
Lo 77 ApAMOYTO/LHOrO napajsencaunena, Ccpejhee cese-

K stnnic 263 ue kotoporo ecth ABDC Croponnt AB=AC=

== 5 M, yAcIsHLI Bec Kaaaru 25 kH/m®; uent pac-

nojaomxena ua anaronaas BC 1lantr HeoGXonAHMYID 1AHBY a TpeThew
CTOPOIIL! Napadaelennnena, ecas Natmkende ueny T == 1000 xH

OcnopaiHe AOMKHO GpTh PACCURTAIN HA OUPOKLALBAHHE BOkpyr pedpa D, npn
PICUCTE NPEnefiptl Atk COTto LHISCHRCK TpYILTa

Oreer, a > 2,26 M,
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2.54(2.564). 3emanHaq HacuinL NOANIPACTCA BEPTHhANLIION KaMeH-
Hoil ctenofl AB. Hanti teoGpoanMyo 107MIUHY CTenkt g, NPeAncia-
rdf, 4TO ZABJSHHE 3CMNI Ha CTEHY HAUPABJACID ropHIoNTaNbLHO, EHpi-
Jomelio Ha 1/3 cc Butcotsl n papho 60 wll/m (Ha MeTp ANNHLE CTelH);

yreaunsii sec naaany 20 nfi/m? _ _a
CreHa 80aAHL 0TI pacesdT I 4t
L4 UHPORH IWBAItNE BORYE Pubpa . z & 4
Otser a= 1,42 g - \
2.55(2.55). DBomouanopnan = 7z
==k i1
GalHy COCTONT U4 ILILIHAPNIC- ._I_.:j‘é
ChOTO PE3EpBYapa BLICOTLL 6 M 1 B //,f &
Anamerpd 4 M, YhpeIUieHHOrO HA o f ~
4eTLIPEA CHMMCTPHUNO PdCnofo- ::E,':'_ 7
Hellblay CTON0AN, HIRJOHHLIX K S
1 1
FOPU3OHTY, AHO PE3CPBYLpa HA- - //4’, A\
s . 7 AZ

A0aITes  Hd gbicote {f M opan 4
ypopieM onop, sec Gawnny 80 7))
nll, naBaeHue BETPA PaCCUNTL K yaga. 'st R 39%7C 255
BACTCH Ha MMOMJAL  IIPOCKUHH

1I0BEPAHOCTH PC3EPBYAPA Ha MIOCKOLTH, NEPIEHAHKY 1%PHYIO HalipapJ/c-
Hill0 BeTPd, NPHNEM YACILHOC AABNCHHC BCIPA MPHHAMACTCH PdBHLIM
1,25 nffa Onpenec it neobroaumoc paccroauue AB Memny OCHOBA-
usaMi cronéoy

Pacerosiue AB pontino 6uTe paceuntaio Ha GUPORMALIL sHile 118 ICHICM BLTPa
g mpuaouram,nom ro lldﬂ]‘hlﬂ-ﬂ(.llilil

Orser AB=15m

§ 3 MMapannrensume cuan

3.1(3 1) Onpeaennib BePTHKAJLHBE PLAKIKN OBOP, HA KOTOPLIE
cBOGOANO ONEPTa Y CBOWA KOHLOB TOPH3OHTAALHAN 6ajhd AMKWLL I,
HarpyAcuiiag pasiomepHo no p H ua eaunumy namuut Bece Gankn
CHHTATD BKTIONCHHLIM B PABIOMEMIO PRCUPEACHCHHYIO HAFPY3hY

Otser Ry=R,="'/spl 1]

3.2(32) OupescanTh BepTHAALUNE PedhHHI ONOP LOPHIOUTASIL-
nofi Ga Ik npoverd [, ecau rpy3 P noveiien Ha Hell Ha paccTQAHHH X
OT HEepBOH ONOPH

Oreer R1=P~!—?.-i. Ry="P %

-3.3(3 3) Oanopoanwii crep.seny AB, ATMHA KoToporo 1 M, a Bec
20 H, ioABCINCH FOPHIOHTANLHO HA ABYX NApdJieiLHLIY Bepeskax AC
u BD K crepanio 8 roune £ na paccronnnn AE ==1/4 m noascuten
1pys P =120 H Oupete inm, natasenna pepeson Te n Ip

Oraer Tc= 100 “, Tp= 10 11

3.4(34) Ha ropusoHTaaniylo 6a ihy, JIeXauiyio Ha ABYX ONOPJX,
paccTonHiie MeAY hOTOPLIMD PABHO 4 M, NOTOMEHL ABJA [PY3a, 01K
C 8 2 wll, npytoit D © 1 nll, Tas, uTo peanunn ouopu 4 B ABa pasa
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Goauiie peakiint onopul B, ccn upeieGpent necort Gaani, Paccros-
nue CH nexcty 1pyamn pasio 1 v Kanowso pacctostiue ¢ 1pyda G
o1 onoput A?

Oreer x=1v

b, it it bt il ity #

). !”
: r
[A

. 4 8
| *
7 5 T ! i pa

” i -
K3 1in 11 ho1a e 31

3 5(85). Tpaucunccnonutnl  bad AB HeweT TP KHBA  Beca
Py =23 nli, Po=25 nll, Pa=2 xll Pa3isepsl yhasaip na pucyure,
Oapeae into, itd KakoM pdccTos-

) w0 S i ¢ OT NOAMHMBELUKY B Wako
y }-H'-——T' ({- E.]-_-J—.:_ 8 YCTHIOBUTL WIKHAB Beca Pj, 4TO-
=3 - | | 2 O peakilisg nounmmsa A paps
a2t tlg T ML 1ACh PEARUNY HojumARnIKa B

' | - _:L BeCoM Bdld fpekeOpedn

. B U Orger ¢ =139 en,

. iz 3.6(4.6) Onpeneants citnw
Kantou 36 JdanpJaenist toctoporo wpana AB

; tid pe.dhell B 3ABHCHMOCTH OT
noaomenns terexkn C, Ha hoTOPONU yhpen leita (ebeaxa, [Totomenine
TEJCHKKH ONPE (CIHTh PACLTOAHNEM €€ CCPCUIHL OT JEBDIO pe.lbtd B
no 1y obutens 11HE MeeTa Bee rocra P =060 i1, pec Tetemnn
¢ NOTHI et 1Py300 Py = 40 Il

Orecr Fa=(7—1An) 10 WL, Fp =3+ 4n) 10 nll,11e n = AC[AB,

4

4 f=m
% 1 Ut
-
4
A 1
7 F
-
(
L
B oo 36

4
3.7(3.7). Daxa AB tasen 10 M seca 2 111 1eant 1a aAnyx ono-
pes € i D Onopa C otcionTt oT Kouua A Hd 2 3, onopa ) 0T WA
B—na3 1 housen 6as n 1 onsrupaeres BePTHKAILHO BBEPY A0LPC.1
CIBO 5 NCPELIEY TOIO HLPed 0.0k 1 pocd, 1a hOPOPUN igLBeulen Tpy 1 Q
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peca 3 kM Ha paccroansit 3 M oT Kouna A h 0dhe NOABCILEN 1Py 4
peca 8 hH. Onpenesnts peaxuun onop, npeneGperas TPEHHEM Md
6riohe,

O1ser. Re =3 nll, Rp =4 xlL

; a
r D 7 Pl
i ¥ ] 1 p— )
g A 8
SR ) 2
h 121100 37 h oaan112 38

3.8(4.8). Topu3OHTANLEMI CTEPMEHD AB peca 100 Il Momer Bpa-
HiaTLCHl BORPY! NCHOABHAHOM OCH WIAPHAPA A Koneu B orrarupaercst
KBEPAY MOCPCACTHOM NEPEKHUYTON Mepes GAOK 1INTH, HA KOTOpOH noA-
geutena rapst seca P =150 tl. B touxe, HANOMSILeiest WA PACLTOSUIE
20 ey oT hOHEQ B, noasemen rpys Q Beca 500 H Kaa peduna AJd1H2
a cTepana A B, ecan o HAVOAHTCS B pasHoBecHH?

Oteer a =25 v ‘

3.9(3.9). Kouew /A rOPU3OHTANILHOFO CTEPAILI AB neca 20 11 n
JUTHHBL B M OTTALHBACTCA hBEPAY MOCPCACTBOM NEPCKHHYTOI HEPE3 G10h
BepesKH, ¢ KOTOPON LOBCWICH FPY3 Becd 10 H. Konen B Tanu't e
oGp230oM  OTTAINBACTCSL  hBEpPXy Mo
cpeactsoM rpyaa scca 20 H B Tounax
C, D, E n F, oTcToRMLIX OAKA OT ADY-
ron it ot Toueh A s B xva | M, noase- r_ p £_F
WelEl TPy3L BECd COOTBETCTBEHHO 5, 1A |
10, 15 n 20 . B Kanom MecTe Halo 1]
nonepeTs CTepAcith, uTo0n OH 0CTa-
BA.ICH B paBHoBeci? K 39

Orser B cepennite

3.10(3.18). K oanopoanoMy CTepIo, [AANHA hOTOPOTO 3 M, a seC
6 11, noasewmensy 4 Fpysa H3 PABHHA PACCTOAMMSA APYF OF Apyrd,
HPUYL L ABA KPAHHUN — A KOHRAY CTCRAMA [Mepuuus 1pys cieRa Be-
cnt 2 H, ramfuin nocaenywomiii Tiaesee NPEILIAYILErO Hd 1 I lia
hehOM PACCTOAHAN X OT JCBOIO hOHUQ HYAHO TOABECUTHL CTCPAEND,
YTOGEE OH OCTABAJICS § OPHIOUTAILHLIM?

Oracr x=1,70 M

3.11{3.11). O.nopoanas ropn3ouTaasias Badika coelditieHa co cTe-
HOIl UIPIMPOM )1 HOANEPTA 15 TOULE, JCHALCH HA PICCTONMHY 160 em
ot crennt Manma Gaanu 400 ¢, ee nec 320 H Ha pacerosnusia 120 ¢
n 180 cM OT cTeHH Hd Baawe Aehar asa rpysa seca 160 H u 240 IL
Onpe.1ednTh OROPIEIE PedhIliY

Orger 790 H —BBepy, 70 11 —ouns

3.12(3.12). Oavopontasi TOPHIOHTANLHIS Ganxa aanuot 4 M 11 peca
5wl 3a70aC14 B CTCUY, TOAUIHA hoTopo paBHa 0,5 M, Tak, 4TO Ol
pacTesi 1a Hee B TO4hAX A n'B Onpeaeanth peanuun B OTHY TOUAAX,
ecan h cBoGONOMY hoHWy GaJnk nolsemet (py3 P oreeca 40 all

Orser R4 =340 1l —Bepa, R, = 295 il — Buns.
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3.3(3.13). Topntontaannas Gaaxa 30acddng  oaAHNM  KOHMOM B .
CTCNY, i 1la APYroM KOlilie HOLACpmuBeeT poinnnunik saae OT peco
Bu.ld, WKIBOE 1t NOUUNRENKE GA0Ka HCHLITWIBACT BCPTHKAIBHVIO Jd- !
rpssky @, pasnyio 1,2 glf lpenceGperas secost O4IKH it CHRTAH, HTO
dE PYIRA Q JeneTuyeT Ha paccetostt g == 0,75 v oT cTeHw, onpefie- :
JUITh PeakIl 318K :

O1ger Peaxnust R = 1,2 k1, peaxtnsuty wosents M = 0,9 gH-n,

L1,

J 54 4 :]
[ i

K 3mnnie 3 12 Kammie 3N

3.14(3.14). Topusouta.asnan OGaina, nojlep.xnsaoumas  Gaaxoi,
NOABCPIACTLSH JICHCTBHIO PABIOMEPIO PACHPCALALION LI PYIKA HH-
TEHCHBHROCTH ¢ == 2 kl1/s 14 Gaary y ceoGoanoto wonua nepe.aercs

-

>
\\ (¥
3 7 ;
R T AT s R # 2 4
N 4 d o _Q\_.
K atniwe 301 K 311110 315

HAIPY3na ot kodonnb P =2 xII, Pacctosnne ocn Ko i0HiHB OT cTeHI
! ==1,5 v Onpene.nth peskuny 3aneIxn
Orger R=5ull, M=525 xH »
3.13(3.15). lla KONCOILHYI0 FOPHIOHTAABHYIO OGAlKy ACHCTBYeT
napa cig ¢ moventom AMl=06 kIl M, a B Toyke C nepTHKaALNAA HAa-
1pyana P =2 kIl Ilauna apoaeta Gaakn AB ==3,5 M, BulIOC KOHCOIH
BC=05 ~m Oagmpepennts  peanunu
g °nop
Orger Ri=12 wll—n i3, Rp=
= 4 xll — sRepx ~
3.16(3.16). lla Apyxnhosco 1LEYI0 T0-
PUBONTAILHYI0 GAJIKY JAEHCTBYET ilapd
K vit1re 316 cua (P, P), 1a aeByio KoHCOAL — paBlo-
MEpPHO pacnpelCiIeiinas narpy3ska unres-
CHBHOL1I ¢, a4 B TOYKE D GPABOH KOHCO.IH — BCPTHKLIBHAN HALPY 3hd
Oupeac irh  peakunn onop, ecan P=1 gll, Q=2 xll, g =
=2 Kil/M, a =08 m
Orser Ry=1,51ll, Rp==2,1 xll.
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3.17(3.17). Ha Gaake AB nnunr 10 M yjomen ayTh AAS HOABEM-
Ho10 wpaHa, Bec kpana pasen 50 kll, u wentp TskecTn ero naxoauTCd
na ocu CD; sec rpysa P pasen 10 kH; sec Gasinu AB pasen 30 kH;
Bugter npaka KL =4 wm; pac- 421 !
crosHne AC =3 M Haiitn omop- A L
Hule peakuud B 1ouxkax A u B ¥ »
AAS TAKOro MNOJOMCHHSl KpaHa, 3 [
KOrAg CTpeana Kpana DL waxo-' ‘- -]
IHTC B OANHON BEPTHKAALHOM CRaD) !
naockoct ¢ Gaaxoil AB A I3 #

Orser. Ra =§3 hn, RB= ‘ 4
=37 «ll, R 323290 317

3.18(3.18). baaxa AB anunbi { M HECET pacOpeACHCHHYIO HATPY3KY,
nOKasaHHylw Ha pucynne, Murencupnocts Harpyskn pasna g F/s ua
xonnax A'n B Gannu u 2¢ H/M 8 cepennne 6anxu. [Ipenebperan ve-
com Gaann, wafltn peakunn onop D u B,

Orser: Rp = glH, Rs = 0,5¢¢11.

——

4
il f
: B

1
AB L L LB T

1ot

rl
k 3tave 318 K sazauc 319
3.19(3.13). Topuzourasuian Ganka AC, onepras 8 104sax B n C,
neceT Memxy onopamu B n C pasHOMEpPHO PaCHPLIENEHHYIO HALPYSKY
witesicusHocts ¢ H/M; #a yyacTke AB HATEHCHBIIOCTL HATPY3KH yMetlh-
WwdeTCA N0 JHleAnoMy 3anony 2o uyas llaiTu peakunn onop B g C,
npenedpet an BecoM GaltkH.
t . at . n¢
Oreer. Rog="L(3a+3b -+ )H, Re=5 (30— )H
3.20(3.20). Mpsamoeyronpunti wHT AB UPPHTALHOHLOLO haliddd Mo-
WMeT BPAlldThes OTHOCHTENbHO ocw O Ecin ypomenn poim HEBLICOR,
HIMT 3ahpHIT, HO, KOraa BOAA AOCTHrAaeT HEhOTOPoro ypovus fl, wmr
IIOBOPAMHBAETCE BOKDYT OCR M OThpmiBaer Kauan. [ipenebperas 1pe-
HHEM H BECOM IILHT4, ONPeNeINTE Bbi-
cotry H, npn hoTOpoil OThpLIBAETCA

LT,
Orger. H=3hsina

k sazave 30 bosann 321

3.21(3.21). IlpenoapauntensHuil rianai A Maposoro Kotaa coenu-
fen crepattem AB ¢ opuoposubM puiyaroM CD agauet 50 ey 1 peca
10 [, hOTOpHI MOMeT BPaMIATHCH BOKPYT HENOABUMHOA ocu ()
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AMAMETp K lanana d =06 cv,naeuo BC =7 ¢ Kaxoii 1pys Q uysnuo
NOABECHTL & KOHUY £ plMata L4 bt TOIO, uToluk K 1anal LM oTKpLl-
DL HPH A IeHIN B KOTIe, paB-
o 100 kfTe?

Orger Q= 130 11

3 22(3 22). 1letko 1610 0,UIHI KO-
BUIN  OABOPOARIIY LItT LtiAn 2
CIOACHE TaK, I0 HalTh haik Lo

|

1

1

1
il

2L
— 1
! |
I e i d
I
i 2
togimn 322 K 1vtrie 1.3

TJUTLL BHICTYILACT HA TLIHTOR HHMeIesd e OEI[)UJIQ.IIITI) 1€ 1070
HUIE LINHYT BHICTYRAIONINY YACTCH, NPIL ROTOPEIS ILINTH! 0)’;1}'1' HX0-
HNTLCH B PpABHOBECHN

ﬂ]m Poliiciitd CH TR JOTCH IROLIE 0BATL 1 UG BLeT 1 INT, B1atdan ¢ HL]WIILﬁ.

Qrser: 1, Ll,l, -‘li—l. -i—f, -';I HT 4

3.23(3.23). Jeaenooponisti KpeH ORBPACTCI HA PCIBCH, PCe
CTOSIHHE MeX 1V aoTopthil pesiu 1,0 v Beu Te ieki kpaitd pasei
30 I, HOBTD TALCCTIE & HANGLLNICH B Touhe 1, .lemanen o 1M
KL uepeceneiis iL1ochucTii GV IRIPHIL TR L 1 JOCKOCTHIO il
cytixa Bee aefethn 8 ¥pdka panen 10w, uenip 18,.00til ee L1eanv
o Touke C #td paccrosime 0,1 't o1 uprron AL Bec npotnsobeca D
pasen 20 k1, nentp TsmecTH
ero .I1e.xiuT B Touke £ Ha pac-
cTodkny 1 oM ot npavon KL,
{3 Bee yrociuw FG pasen 3 wll,
B UCHTP THACCTH ¢ 1L1X0NT-
¢l B Toune I ua paccros
I or upavon KL Ditier
P # kpoila LM =2 um. Orupecs
AUTL HANGOLHIEN TPY3 O, KO-
TOPLUL HC OUPORIHET hpaid.

. ' Orser Q =51,8 xH.
> . 3 24(3 24). [eurp vanectu
Koanaam 124 flepeBsLAHON e 1bLOBOE D
wpdiia, Bec Kotoporo (0e3 npo-
misopeca) paven Py =300 »il, maroutiun p Toure C, paccrost-
HIL  LOTOPOI 0T BEPTHL LILKOLM  BIA0CKOCTH, NPOXOTRUICH  Yepes
npaBe petbe, pasiao L5 v KpdrOBA# TCTICHKY PaCCiTARG  Hd
30 thest ipydd Py = 250 ull; suiner ee panen 10 v Omnpe 1€ mnth nan-
MeHBBLLE BLC Q@ 0 an0odbaiee Ppacciositie v Hellpa sKCCTi poi-
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BOBECA OT BEPTIHRAJLION [NOCLOCTI, NPONOASUICH CPE3 JEBLHE PLeInc
B van, 11061 hpal He OMPOKIHY.ICH APH BLCH DOJOMEHINN TCIS AU
hah 1idi pYyCHHOR, Tk 1 HeHatpyseiion  CoberBenybiv necov Te-
Neamki openedpedn

Orger Q==333 wH, ¢=6,70 1

3.25(3.25), Kpai 1iasn 3d1pyshii MATCPHAIOB B MAPTCHORCLYIO Nell
COCTONHT B3 Jefieftin A, A0ASNEEN Ha ROTCCAA HO PEALCIM, YIOALIHEHLIM
#a Oadnax nepeasuanoro voeta B K nnakiell wacru aeleinu npn-
KPCUACHA ONPORMIY FAST KORORHE D, clymaiiast Ans yhperieHust Jo
et C, Kanon ne¢ P oaoddiia wMeth Jefeflhd ¢ wOAQHHOH, UTO0L

{ te'{*,Y_A.%) A

HIERNTEG
I-.—T—.—q )
7
¢ ™
=55, ?

A ]

‘., gl Ly a
]

b aa1aue 32 hoamiie 3o

1py3 Q@ =135 wll, noventeunmin Ha .10n47e Na PACCTOAHHN § M OT BEp-
TurddeHON ocit OA acdenn, He onporuawiBag ee? Llentp Taseertn
aebelhi pacnojioaell Ha oct OA, paccrosiiie hdh.l0t0 0 ICLa OT
ocuy OA pasHo |

Oraer P = 60 Il

3.26(3.26). ToxpeMuLtil xpait yLTanosteH Ha kavelnov Gynia-
amente Bec wpaua @ =25 nll w npasosen B uenTpe Timectit A Ha
paccrosinin AB =0,8 M 0T oCit KpaNa, BLLICT hpana CO =1 1, byn-
AAMEHT HMCCT RBJAPATHOR OCHOBJIHNE, CTOPOHA hotopuote LF =2 wm;
VAGJALHBI Bec hiAadnit 20 nll/M3 Bounemirn aamveunmyio 1.y ouny
MYILAMEHTA, CC.Nl hpail NPCANASHANEH JUIST NOALCML THhCCTEH 10
30 w1, upnuent PyRAAMENT fOmel GLITH PACCHUTAH A OUPORHALIBA-
itne Bonpyr pebpa f

Orger 1,006 »

3.27(3.27). MaruutHan cTpeakd NMOABCINCHA HA TOHKOH NPOBOTOKE
1l YCTAHOBICHL 1OPHIONTANLHO B MALINTHOM MepH tHane Dopusontann-
HEIC COCTARASIIOUINE CHALE 3CMHOPO MATHUTHOLO 11O 15, ACHCTBYIOULHE fid
[TOJIOCH CTPRAN B HPOTHBONOJIOMNLIY HATPAB TCHIUSIN, PABHLL hdih,lasl
0,02 mil, paccromine Meay noatocamn [0 ey Ha nanon yrox ayano
JARPYTHTL NPOBOJAOKY, UTOOI CTPEC 1ha COCTABIAA yroa 30° ¢ vainut-
HLIM MEPUAHAHOM, €CHH N3BECTHO, YTO AAH 3AKPYTHBAHNN MPOBOHULH
Ha yroa |° ayAHO HPHACANTL 1ApY, MOMEIT KhOTOPOH paseil
0,05 mll-cu?

MOMCHT 3LpyuilBRIoil DAPLL MPONOPIHULILILE YT 1y 3ahPY Al IHHA,
Orsger: 32°,



3.28(3.28). Osa oxnopoanwx ctepxus AB n BC osaunakosoro po-
NEPCHHOIO (eHMeHHA, 183 KOTOPEIX Al wusoe Kopoue BC, Loedniennme
CBOHME KOlLaMK noA yiaom G60°, obGpasyor jomanvti poival ABC.
Y xonua A psludl noasesen wa gutd AD. Qupejenuts yros o sa-
KA0Ha cTepkiin BC K ropusolily npi pabBHOBecHH phluaia; uonepev-
HBIMIT padMepaMil cTepakien npelelpeys,

Orser: g a -—z-,ii- /3, a=19°%".

3.20(3.29). Isa ctepmns AB u OC, pec eIHIRUL AJHHL KOTOPHIX
pasel 2p, ckperlield noa upaMsiM yiaom v o4ke C. Ciepikens OC

z

e x/'/.‘:{;
K sa11aue 328 K sanie 32 K supaie 3 v

3
MO/KET BPJILATLCH BOKDYr lopH3gHTaqbHOR ocH O AC=CB = a,
OC=1"0 B Toukax A u B noapemenw rapn, seca Kotopux £y u Py
P, > P\. Onpeaennts y1o4 o #aknond crepxun AB g 1opusonty B no-
Jdoxennu pamiouecuﬂ. »
— P )
Oruer: \§ 6 =3 5 ps (et
3. 30(3 30). TNoavemupiii MocT AB noAHEMAETCH NOCPEACTBOM ABYX
6pycnes CD anuun 8 », seca 4 kll, 00 ofHOMY € Ka’kion CTOPOHN
wocTd; Aauna MmMocta AB=CE =5 m; nauna uenn AC =BE: pec
mocTa 30 K[l H MOKET CHHTATBCH [PHAOKEHUNM B Ce-
peauiie AB PaccuiTaTh BeC RpoTIiBOBeCOB P, ypaBho-

el

/TE\*%;\}' BEILHBAIOULX MOCT.

\(Jfl/ & Orer. P = 13,83 k. ,

v J31(3.31). I'nasnywo uacts anddeperunansHolo
o GJ0KA COCTABINIOT ABA HEN3MENUHO CBA3ARULIX MEXAY

coBon wikna A, OCb KOTOPHX MOABEINEHA K HENOA-
oMy kpioxy. KeiaoGa nx chaGiesn sybuamu, 3a-

7 XBJTHIBAIOMHMH GECKONEUHYIO Uelb, 0GPA3YIOLLYI0 ABE
P 1ET.1i, B OAHY K3 KOTOPBLIX lOMEMeH NojABUKHOA G10K
W B K noasuxdomy GJOKY noasewed NOAHHMaeMLIn
e ipy3 Q, a K cailcaioule ¢ GoabLolo GIOKe BETBR
caofo1H00  weTan  upnaoxeno yeuakwe P, Pamnycu

K oaitie 331 mxneoB A eyl 8 8 r, npuuem r << R. TpeGyetesn nau-

TH 34BUCUMOLTE YCHANN P OT me.ndydHHbl NOANAMde-
MOI O 1[)33'1 Q 0 onpegeanin 370 yure 8 ciaywae, Q =500 H, R =
== 23 ¢M, r == 24 cu, Tpenusem npelieGpLun,

Oroer; P=-;-Q (l —-—é) = 10H.
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3.32(3 32). Hupdepenunanvuptii puar cocTont n3 crepatn AB,
HMCIOIEro NENIOABIANYIO ONOPHYIO GpHIMY B Toihe C, 1t Hepenaanubl
DE, coepunennon ¢ puinarom AB nocpeactBoym mapuupubta ceper AD
n EF, Tpys Q=1 xH noasemen L nepesdaanxe 8 Touke G nocpelt-
cThoM Tpn3Mul PaccTosimie MemIy BePTURAJSIMIL IIPOBEACKHLIME He-
pes toukn C u G, pasuo | Mn Onperesnts Bec rupnr P, kotopyio
HYIKNIO AOABCCHTHL k phiiary AB B Toune H na paccrogunn CH =1
IAs TO10, uTOGLI ypasitosectiTh rpy3 Q Tpennem npeiebpeun

Orser P=101I

& 4
g
| o F 4 g L,.. £
I 6—‘% l I iP
g A 4
K annvie 332 h 3t=14e 333

3.33(3.33). B mapunpunon vernipersseHHOM Meranuame 3seno BC
Napajiesblo HenoasikioMy apeny AD. 3neuo AB ==k nepnedauny-
aspuo AD Tloepennne AB npunosena’ ropnsonraanitas cuia P, Ka-
KYIO TOPH3OHTAABHYIO ciay @ caesyer npuaoants k 3seny CD 1 Tounc
L, ecyim CC=CD/4, urobut Mexauism 6w B papuosecnn® Hantn
peakusio B wapiupe D Becow spennes npenedpen.

Oraer Q =2/3P, Rp ="/sP u uanpasaeda no AD supaso

3.34(3 34). ILag mamepenng Goabimnx ycuaud Q yeTpocnd cHeTeMa
AByx Hepapnoiseuny puuaros ABC n EDF, coeaunennuiy measay co-
Gofi Tamem CD B toukax B n E uMeoTcs nenmoamuaunie onopsl, [lo
puintary £EDF soamer nepeasuratoest rpys P seca 125 11 Ciaa Q, npn-
JOMCHHAS B TOMKe A, YPABHOBEWNBAETCH 3THM 1PYIOM, ROVEUIEIHBIM
ita paccroauny f oT rounn D.

A4 ¢ y
ﬁx & [ =LA 3”: };:I
" 1a Z F_£ @ A
a {rln_ : Fﬁ‘r A wm M6 ¥ zzr—’f'/lf’
NS S— T | T -
K sante 338 K 3717102 315

[fa Karyio AHHY o 1100 HEPCABHHYTH ANSI COADPAMEIHS] DABHOBECHS
rpy2 P opn yoeaudenun cuant Q wa 10 «H, ecan ynazanuue ua pu-
CYHKE Ppda3Mephl COOTBETCTBEHHO pasibt g =33 MM, b == 660 mn,
o= 50 Mm?

Oraer x=2cM

3.35(3.35). Baaxa AB paunm 4 M, seca 2 wll moaer spamartues
BOKPYr TOPH3OHTAJALHON ocH A 1 OHHPAETCSl hOHHOM B Ha Zpyryio
Gaaxy CD pmiuer 3 m, seca 1,6 wH, notopas noanepra B Toune £ n
coexuneHa ¢o cTeHon waphupom D. B Tounax A it N noMewens rpyant
no 0,8 KH waasnvin Paccroamnst, AM =3 o, D=2 M, ND =1 wm,
Onpeaennts onopunte peakuny.
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Oreer Ry=12xH, Ry=16 ull, Ri =1xll, Rp=0
5 36(3.36). Kouco b soct coctontr ud tpex wacrens AC, CD
" LF, 03 KOTOPLIX Rpaninie ONNpAIoiLs KaxMAaad Ha ave ouoph Pas-

pty cooTseTcruenno  pasin AC=DF =70 s, CD =20 n,
Soar AP

[]

2055 Fer

e

}
i
f
|

i
. e
e é H
4 Tz
7 “z
// . N I
& S
A L
s ///é

K3 36

AB == L' == 50 m [loiounas narpyska na moct pasua 60 wli/m.
Haittn zasaenna ga onoput A 1 B, npouspodiMule 3101 HATPY3KOH.
QOraer. Ny = 1020 w11, Ny = 3780 nll.

LTV
“N.'..x.‘f_"..i.. &M , fEM_JI_'

P

Pz

L !!rZ)

K g3 337

3.37(3.37). Konco.anuwil Mour coctont n3 riapuon depmm AB 1t
asys gokosux geps AC n BD CoGetseinmuit BEC, NPHXO LALLILICH L)
norouiuiy se1p depsnt A, pagen 15 wll, a w1a depn AC u 8D pa-
gen 10 kIl Onpete suty  pearun
d BLEX OUOP B TOT MOMEH?, KOI'AA BOCh
BPADLY 11p0.eT [ D 3ausT tioeagon,
BEC KOTOPOIO MONKHO 3aMeIlITh Pau-
HOMEPHO PRCHPCACTICHHON N0 Apu-
ALTy  FD Harpy3non i encHnHo-
emit 30 k1T ua notomtiu serp Pas-
= ‘\;;_J T repniaoTaeTe rnc{lito pasaut AC =
. =BD=20 M, AL=0BF=15 i}
B ogamin 13 ET = 50 11,

Oreer Reo==100 xH, Rp =400 xIl, R.=5125 cH, R; ==

== 1007,3 sl
338, Mk ocrorpa d nidsy S NOMTOHA  BOAQH3MEInCiliey
D == 2000 xI ero noconast o oNemiocTh 1O HUMJIETCE KPANOM 1PY30-
notuetouty P =730 1H, lpnasmast ya¢Luuin pec polbl oy =
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= 10 w{l/w}, onperemits HANGOABMIIAG TOTHEM UNHINA HaJ YPORICH

BO L1 f, ec.r HOMTOH NMeEET POPAY NPSAMOYIOTHLEOI0 RAPATNCACUHTIE, Ld

nunnt L =20 w, wupniw B = 10 s Hentp vstaectn nonrona € ne-

IhIT ffocependnte ¢io anuny Touna K wpeiienusd Tpoca HOLBEMHOIO

BPAHA I NeuTP TAMCCTH C MAAOANTCS HA OTHHAKROBOM DACCTOSINE OT

JHLa nonTona  (Boaousvgmenne CyaHR W ICITHO PABIO €10 Becy )
Orger h= 1,36 v

§ 4. Mponiroasnan nRoCchay cUCTeMa Cud

4.1(4.1}). K omropoanouy crepaiio AB, notoptil MOART BPAULATE-
cs BORPY!I wapitiips /, noipeuiesa s Touhe B Ha sepephe Tups
neca B 10 I Or notna crepana B npotanyt tpoc, nepekmiyThin te-
pex Gion D o noraepansaomin nepio seca s 20 T Hadro ey
¥t 10 BAD == o, npn x0TOPOA CTCPMEND BYACT IAAQANTHCS B 10 (040>
HiH pasuonects, 3uas, 410 AB = AD wu pec crepaitst 20 11 T pesiiess
Ha O one upeiteépeun

Oracr o == 120°

4 2¢(4.2). Topsontaasiiag aana wpage, UKD LOTOPOH pabHa {,
Y OAI0EO KOHIA jRPEITCHA WAPHAPHO, 4 ¥ APYIOIO hoHia B noive-
i L cTeHe nocpeteTsoM TsH BC, y104 takJod LOTOPON Kk TOpI-
30y pasert ¢, [lo Ganne Hoser nepevientatues rpys P, nonoaeyue

" T

N &

N

) A ‘g
3

Y= ¢ ~

P
ke t1 Kaztaw 12 o1ty 13

LOTOROIO ONPEACTHETCH NCPCMEHHLIM PACLTORUNCM v A0 Hapunpa A,
Ounpene.nts Hatameine £ i BC 8 3aBHCHMOCTH OT IO, 10MLCHIS
1py3a Becov Saank npenebpets,
P

fsme”

4.3(4.3). Oanopo,uttn nap seca @ w paamyca g it taps veca P
HOABENCHE 1td Bepeshan 8 Touhe O, hak 1OKA3AHO U4 pucyuse Pac-
crosie OM == 0 Onpe (¢ 10Th, KahOst Y104 ¢ o0pasyer npsyas OM
C BCPTHLANLIO NP PIBHOBECHN
[

[
PG

4.4(4.4). Jlovanni pustar ABC, uMelouHit HENOABAANYIO Och B,
peen1 80 H, nreno AR =0,1 v, waeno BC =1 \, HERTP THALCTI PH-
QAT HAAQTHTEH 1a paccTosunn 0,212 v ot neprunaiuiion npavon 80.
B tounax A u € upnsasann sepeshy, HEPChRIYTHIC HCpes Gaony E u

Oroer: T =

Oracr: sing=

) 11 B Muugeperng 84



F 1t nastrnpaesule rnpamit geca Py=310 11 n P, =100 11 IlpeucGpe-
1ast TheHieM Ha GuoRax, onpoiteants yroa BCF == ¢ B NONOKEHHI pan-
uonecHst, ecan yron BAE = 135°

Oreer gy = 45°, ¢, = 135°.

4.5(4.5). JleGenka cuafkend XpanobBelM KOJACCOM JaHAMeTpd
¢ cobaunon A Ha OapaGan anamerpa dp, HCHOABIGKHO CHPENJICHHBIH
€ KOJIeCOM, 1IAMOTALl TROC, NOJAACD-
wuBaomny rpys Q  Oupencanth
AasJdene R ud oot B cofaukil, ecaH

K n111ic 41 K a1 45

aano Q ==5011, d; =420 uM, dp = 240 My, & =50 mm, @ = 120 M,
Becom cobauri npenebpen
-
Orser: R=Q-:—;‘21-..“‘i'ﬁé"_"_.=3111.
4.6(4.6). Oanoponnan Gaaka AB Beca P oonipactes ud ase 1aai-
KHe HakdoHHble npsaMuie CD u DE, naxonsiinecs B BEPTUKLIBION 1110~
CKOCTIL; Y10.F HJARJIOHA NCPBON H3 BUX K TOPH3OHTY PdBCH ¢, BTOPON
90° — e Hauth yroa1 0 nax.aona
g 0aakun K TOPHIOHTY B OJ0MC-
HHIL PABHOBECHA 1 JLdB leHNs ec
HA OMOpHLIE HPSIMBIC
P Orger: Na=Pcosa, Npg=
= Pamg, lgh=clgla, 0=
== 907 —~ 200 upu o < 45°
4.7(4.7). Onnopoiitast Ga.ika
ecad 600 1 o nasnet 4 M onue
PACTCS OJIEIM RDHUOM Hd 1,40
K sata1e 46 ko 47 KHH F18 1) J HPOMOKYTOUYHOH TOY-
Ron B -—=na L1oib pelcotit 3 v,
obpasys ¢ pepTHRAabI0 Y107 30° Batka yaep:HHBAICTCH B TaKOM 10 10
mennn sepeskon AC, uporsityten wo noay [lpeneGperas Tpemiey,
ONPeAC.INTL BaTsukenne sepeBkn T R peannnn Ry (1oaba . Re
f0.52
Orser, T=150 11, Rp==173 11, Re =513 li
4.8(4.8). Ounoponnasn Gaaa AB neca 200 I omipaetest na 1aa-
IS TOPHSOHTAABNHLIL Ao B Touke B Noi yuiovw 60° n, Kpome To10,
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noagep.Asusactes Asyma onopamu € u D Onpelenurs peakuu onop
B Tounax B, C 1t D, ecan gmina AB=3 n, CB=05 M, BD=1 M.
Oreer, Rs == 200 H, Rc =300 H, Rp =300 I1 g
4.9(4.9). Onnopoanas naura AB seca P= 100 Il cso6oauo onu-
pde1cd B Touke A i yaepauBaetTcd Noj yraoM 45° K TOPHSONTY ABYMS
crep:Hsime BC u BD, BCD — pasnocTtopotitul TpeyronbHuk. Touku C

h 3anue 45 K aatade 40 K aanaye 4 IO

1 D aemar na peprunaanton npamon CD [peneGperas pecom CTep.K-
e H cunTan Kpendenus B To4yxkax B, € u D wapHApHbIMH, onpeje-
JUTL PEIAWIAIC OTOPLT A # YCWIHA B CTEPAKHAX

Orser. Ry =354 Hl, Sc =896 H, Sp =—606 11

4.10(4.10). Oanopoanuii crepaens AB peca 100 H onupaercs on-
UHM ROHUOM HA FHARKHI FOPU3CHTANLELIL NOA, APYTHM ~— HA TAALKYIO
[10CKOCTb, HAWJIOHEHHYI0 NOA yiviowm 30° K ropusonty ¥ nonua B
c1epmelb MOANEPHHBAETCA BePeBKOH, MepekHHyTol uepes Onox C n
Hecywiefi rpy3 P; uwacTh BepeBkH BC napanneiviia HawJiOHHON nno-
chocti. Ipenebperas Tpennem na Gnoxe, onpeneatts rpys £ # CHAH
Havnenus Na v Ng Ha NOX 1 1A HAKNOHHYIO IMIOCKROCTH

Orser. P =25 11; Ny =50 H, Ns = 43,3 H.

4.11(4.11). Npu cOopre MOCTa UPHILNOCH NOAHHMATL YACTL MOCTO-
80 epmu ABC TpeMst haHATAMH, PCNONOMEHHBIMH, KaK yKasa®o

—-l..-é pl z -
4 B__;W;}ﬁ £ zzf:g

i o L 2n N
il L LY ’}""
vE
K sanave 4 LI K aaraue 412

Ba pucynxe, Bec aton yacry depumut 42 kI, neutp TaecTH HarORNTCS
B Touhe D. Paccrosinuda cooTBeTcTBEnNO paBHLl AD =4 M, DB =2 ¥,
BF =1 w. Hautu watd.meuns xauaros, ecin npamas AC ropusou-
TdAblld

Orger: Ta= 18 ki, Tg= 1757 k!, Tc =1243 nH.

4.12¢4.12). Crponnia oAHOCKATHOH hpHIlK cOCTORT n3 Gpyca AB,
Y BepANEro hoHud B CBOGOAHO JeARMEre Ha §A1a,hOfl ONOPe, a HHK-
HuM nonuom A ynupaioweiocs B creny, Haknor Kputwik tg a =0,5;

2s a5



na Gpyc AB npuno vnes sepinig inkan tapy s 9 g1, npiomennag
B cepennpe Gpyca Onpede IRTH poakut oslap B Toukax A n B

Oraer Xy= L8 ull, ¥ =5,1wil, Ry =402 ull

403(4.13). K 1aaghont creie  npric 10HeHD O HOPO LIS LTI
AB noa yiaovw 15° K ropusonty, sec ecrimust 200 FH, 8 Touke D oa
{PACCTOSTHIH, PABHOST /3 ISt JIECIHEIT, 0T OATICIO AOHILS 1LdA0
med dedosen neca 600 H li.}:m[ CILIBL LS LCIHIS  ICCTIRLARL  th
onopy «1 1 ua c1eny

Orger Ay =30011, ¥y =-—800 1, X =300 11

4.14{4.14). Ha nodseanon o18opo 1o suipsie ase 6 o
peca 2,4 wll, KOTOPUa "10ACT BPANLITBUT BOSPAL § 0P 301 10 1LHOIL VLl

L}

" .‘.VI]
i (;' s -
£
oo
U
N\
b
h a1 4 1Y har wil ho3 i

A 0 nakaodena 1o 1oy 60° K ropiioniy, 8 Touke ) Cront ue 10ek
neca 0,8 xl1 na pacetodnmi 2 't o houtta 3V nomta B orecrienun
noAepaiamaetes sepeston SO, nak oneriion oLy 1o 75 Ko1opi-
3001} Onpe 1 111k o siaehne 7 sepephi i peakigio « ocn
Oreer 7 =23,30 uli, 11\ =0,8067 uIl, ¥y =—0,0341 il
4.15(4.15). Osunoponnas 041k 1B peca 2==100 1 apuxpeinien
hociene mapHEpor L1 i 3V IepAHBbacTe Ho L Ao b 15° ko BepTuRd 1§
UPIE HOMOUNE TPOCA, HCPEHINNVTOND teped G 1on 3 Heeyh e o ipy3 G
Bevse BC fpoca oGpasyet o sepThhaanio vio1 30 B toane D 1 6ine
noBOCeH Fpvy Q Bita 200 I Onpeteims
¢} ¢ Bee 1py 3a G peaniunio mapHipa A, sipee -
Gperan ipemitey B gone cont B =1 13
Order G=11GH, Y,- 73, ¥1=173 1
4.16(4.16), 1 sonsca i g1-
Fo UIT B B NoHGd. I,
. = b nputest vee e, pasin 96
,_/_,_ s, pacipe 1e seics em-
iy mit neposiny UL non-
A Ga i 1BC Hiws no -
'F_T‘E[o T T4 BLAPOBETY ROHNON OHHP er-
FTTE sk Ba RowsitHan A 1noaa
BLICOTL §9 1 11l HUSE B0
06 LHO [PONO THT 2LPe s HO -
wikiHi, B, 811 1e1 e nonGa xn pasen 2,1 v [pereGperas pocov m nou-
GA 1IN0, ONPEE BITh U 1B AaB 1eHNS ce ia onopss A n 8
Otevt Xy =—0b,1 Wl ¥y = — 18 11, Ap= 0,1 nll
AA7(417) Auwiennsty wpant ABC eer Bopola iy o ouh spa-
menus MAN, paccromss My =54, 1C=5§ u, sec npana 20 Ktl,

3o
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HEHTP TSAECTH ero ) HAXOANTCH OT OLH BPJAINCHHS 1A PACCTOAHRNN
2 M, Bee Ipysa, noasemennoio B Ttouke €, pasen 30 xil lapwa
peakiiy nofuiunkea M u nopasTinka N,

Orser: Xy ae=—38 nll, Xy =38 ulT, Yy == 4
== 50 nil 2l

4.18(4.18). Kpal B maxte, mognuMaonimi
1py3 P =40 nll, nmeer noansatins A u B 70u-
he B onupaerca ua rIaAkyio RAAHHAPIYEChYIO
HOBEPAHOCTR, OCh KOoTOpon Ay BepTHLAALIA
Janna asoctad AB pasiia 2 a1 Beurer npana
DE =235 u. Bec npana paneu 20 ntl u npuio-
Weln B TOUhe C, PACCTOSIHNE KOTOPON OT Bep-
Thaau Ay pasuo 2 M. OupeaeXNTL PeAKHHH -~
onop A u B,

Oraer. X =120 k1, Y, =060 kll, Xp=
= 120 nH

4.19(4.19). Kpan pas nogneMa TsamecTen
cotout n3 Gannynt AB, maiun koweny hoto- h tatan 416
POl coCHUHeN €O cTenon wapiupom A,a sepa-
FHIC YACPANBAETCH 1 0PHIOHTANLHB TpocoM BC, Onpeaenuwrs navs-
Aerne T rpoca BC n papaenne na onopy A, ccap iisecino, Mo Beo
ipyda P =2 gil, pec 6annn AB pasen 1 w1 11 npunosen o cepeanie
Ga.R0, o Yroa o = 45°

Orger Tw=25nll, Xye==—235sl, Yy =—3 1l

Kartaie £19 h 359401e 420

4.20(4.20). Kpon uMeer wapuupnt B Tem ax A, 8 n D, npnues
AB=AD = BD =8 m Heutp ms.hectnt (iepuLl hPabd HAAOAHTCH H.
PACCIONNM 5 M OF Bepiithaly, Rpoxofsulen uepes touny A Boiier
LpAHZ, CumidA OT Toukil A, upm
Jiort papen 15 M Ioannmacmem
rpy3 neant 200 wll, pec qiepmu P =
=120 wll. Omupencruti onopunte
peanuiil 1 LaTAheHHe cTep.nna 8D
AT YRAIAINI0E 0 NOTOACHIA hPalId,

Oraer X, =260 I\”, Y,t = h aqare 121
=770 »il, 7 =520 wll.

4.21(4.21). Cuvnerpnuyast crponwabian  depua ABC y oanoo
BOHUA IHAPHHPHO YRPCHJCHZ B HeNnoABH Aol Touhe A, a y Apyioio
KOHIL2 B OIMpACTes KAThdi Jid 144KYI0 10PH3ONTAJILEYIO DO

87




erocTh Bec frepant 100 kH Cropoita AC ftaxonntes o passoMepro
pacnpesie enipy, HePNCHANKYSRPHNM  CH jlaBienneM BETPd; iBHO-
ACHCTBY IOHEAS CILD faBAenmst ueTpa pasia 8 wll Hdanmna AB=46 M,
y1oa CAB = 30°. Oupeaenuts OUOPILIE PEAKILKN.
O18e7 Xg=—1 nll, Y2 =546 «ll, Y =523 xll.
4.22(4.22). Apounas diepMa UMCET HEUOABIKIBI ONOPHLLI 1Lap-
Hp B orouke A, B Touke B —n0ABHXKUYIO [JALJIKYIO ONOPY, ILIOCKOCLH
KOTOPOU HAKJIOHEHA K 1OPHIOUTY
o yiow 30°, Tponer AB =20 u
Ueutp Tamectn depmul, Bec Koto-
POI BMECTE €O CHEIOBOH Hal PY3Ko
pasen 100 ki, naxomnrest B Toune
J C, Pacno IKCHHON HAL CeperitnDn
K aanyic 422 nposieta AB. Pasuoaencrtsyiouras
CHJ gaBieHNd BeTpa F papHa 20 kil
H nanpasacHa mapaiaeasio ADB, aunns ec nenctens oretomt ot AB
ira } M. OnpeneqanTs oHOPHLIE PEAKLHN
Orger Xa=—112 gll, Yy =406 xll, Rg==624 xll
4.23(4.23). Qepra ABCD B Touke D onupaercst Ha KaTKy, a4 B ToU-
Kax A n B noamep:xuBaercs HakaoHHMu cTtepxuamu AL 1 BF, wmap-
MIPHO YKpensennmMi B Toukax £ 1t F. Pacrocel epmuy i upsaman EF,

450 7
Yoo [ én J
¥ )
O R
&

K zanaiedl)

=a,

HAKJOHCHL K TOPH3OHTY Boj yriaom 457 aqanna nanean BC=3 Mm;
crepirun AE u BT oanuagoson  aauubl, pacerosime Ll ==34/2

AH = 2,25 4/2m. Bec depysl 0 narpy 3k pasen 75 kIl w0 nanpasaen
no npamon CG lawrn peakine katkos Rp

Orser Ry =156kl

4.24(4.24). Havaenne BOAL N2 MAUCHLKYIO JVIOWLAAKY INIOTINIG
BO3pPUACTAET NPONOPLIIOIALIIO PARCCTONHNIW ee oT cnofOoAHON IOBEp\-
HOCTIL BOABL It PaBiio Becy cToi104 BOLL, BLCOTA KOTOPOTO PdBHA 3TOMy
PACCTOANHING, & 11 ICILJ AL DCHOBAIHISI PABHA BILTON nAOULAAKe Qupeie-
JHTh TOJLIIBY HIOTHIL 1§ eC GLHOBAUNIL B AB)Y X €1} HasX

13 norita notiepeyloe ceyclie NAOTHHLL RPSAMOYFOaLHOC,

2) xolga 3T0 couelne Tpey onbioe

[Liornma AotAnta ObiTh pacCunTalia 11a OUPOKHALIBAHHE BOKPYP
peGpa B japacuileM BoAb, ApHUEM KOIPQHUHENT JCTONTHBOCTH JOJ-
el Owi1l pasenr 2 Boicota i RAOTHRLL TAKAS (K€, hah TAYOHHA BOAD,
1 paBua 5 ar Ve mumn sec o y = 10 Kl/«?, yaeiphbi sec md-
TePUALa NJOTUHLE P = 22 kli/m¥,
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KoadipuuuenTom  yetofusinacTii 1a3tBAeTCA oTHOINENHE MOMENTA DECA MACCHBa

K MOMLHTY onpokHauBawned cw.ar  Hapzenne woAW na  oaombaKy  DAOTHHLE

Mgnoli 1 M m Blgotofi dy, rne Y- paccTosHiNe NAOIIAJKN OT ANA B METPAx,

pasHe 6 winoHsieToHax 3y (--y)dy Momenr sroro nan.n?:ma OTIOCHTRALIO TOM-
't

kit 8 panen y{i ~ g}y dy Onpokuapnmounni MoMekT pasen Sy (h— )y dy.
o
Orser: a =275 m; 6§ ==3,37 ™,

4.25(4.25). Onpepennts peanunu onop A 1 B
Gaaxn, naxofsueciics nop AeficTsieM oMol

$alf
é‘iv_J_'{n o
A _ff o
i It & 2r |
I soma e 4 24 K gannde ¢ 25 K aanaue 126
CUCPEEOTOl[elIHDﬁ CHALY H NAph CHJI, Harpyalca i1 pasmepbl yYKa3zaHb
Ha pPHCYHKE
Oraer: Xa==2 nll, ¥y =—4,32 xH, Y5 = 7,78 nll,

4,26(4.26). Onpexcants peakuun ouop A u B Gann, naxojaeiica
non ACHCTBHEM ABYA cocpenoToMuCHIIBX CHA I paBHOMEpPHO pacape,l-
NCHHON HATPY3KH MHTEHCHBHOCTh PachpelesieHHON Harpyshl, Bedil-

wHIH CHI H Pa3MEphl YKa3alel Ha PUCYHKE
Orser. X, =26 kH, Y;=4,2 kH, X5 =156 nll
4.27(4.27). Onpenenuth peahulili 3aLeAKi hOHCOABIION 6aAKH, 130-
Gpaskennoil Ha pHCYHke W HAXOJsencs NOX NEHCTBHEM COCPeAOTONeH-

1oit CHARL H AAPLI CHAL
Orser. X =pl nH, Y =1,73 kll, M =0,47 xH M.

N

S

¥
2l g sz/:'f 2xlly g3l 3uk ’;f
8" - “
= izﬁ*” 7E P
‘ W i 7
” 2

K sanaye 4 27 h 3pnaie 428 K »anzue 429

-

4.28(4.26). OnpepeauTts peakuin 3afeAkl KOHCOALNON GAAKIL, 1130+
GparhenHoll Ia PUCYHhe H'HAAOLMUCHCS NOA ACUCTBHEM pPABHOMEPHO
pactipeAeneHHON HATPY3KH, COCPEAOTONCHHONR CHABL W NAPHI CHA.

Oreer. X =28 gH, Y = 1,7 nll, M = —5,35 nI1-m.

4.29(4.29). OnpegennTu peakuil 3aAeJKi hOHCOALIOH 64aKH, 1130-
Gpajcelion Ha PHCYHKE M HAaAOAAMENCH TOA AEHCTBIIEM PABHOMEpHO
pacnpenesicfiOR Harpy3kn, CRHOH COCPCAOTOYEHNON CILILY |t ABYA Map
cin
Orser. X =118 1H, ¥ = —2,8 vH, M = ~86,8 kH- M.
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4.30(4.30). Oupe 18 1157 PeAbBINE 3¢ (CIRH KOHCO.1bHON GauKi, 1130-
GPaacHHON 110 PRCYHKEE 11 HAXOAANLENL 10 ACHCTBIICN APt Cita N
g PACHPE,ICICIIION MATPYIKA, HITICHSIOICHEH 1O Jud-
oty BOHY TPEYIQILHIKA

Orger XA = —9 kI, Y =0, M =40 xll-m
4.31(4.31). Qupeae.nth peaniing A€ Ky Kol
COJLHON Od 1KN, NIOGPAOIKCUHON A PULYHKE B Ha-
AOUHICHCS 110,10 1ENCTRICM COCPRADTORCITHON CILLLL,
HAPLL G B [RICTPELe [CRIGIT HALPYIRIL, HIVensio-
, HeHLst HO 30RO} 1peylodblinga i TRACHs
. Orger X =137 wll, Y =25 «kll, M=
g 1oelter =270 xll-Mm

4.32(3 38). Topnioma mast Ppaipe’nas  Ganng
ACB y wonua A sane.niad B cretiy, y houlla B3 onu-
PACTCH 1ta NOABMAHYIO oHOpY, B Toune C—mapmp Baaka sarpy-
ACHA Bpanos, neeyutiy 1py3 P opece 10 nll, puier AL == 4 M, Bec
wpana Q =50 k1, nenrp TaxecTn kpaua sednr na seprinatn CO
Passepry yhalant Ha pueyiihe Qnpese 1iTh, Bpenedperas vecom Ga -
kY, OTIOPHBIC PEARIHI B TOULGX A 0§ JLIS TAKOLO IOOKEHNS Lpala,
KOILd OH HJA\OUITCSE 1) OAI0N BEPTHKLIBHON IL.I0ChocTH ¢ Gaanon AB,

Oreer. R1=153,75 «ll, Ry = 6,25 nll, M; =205 nll

hoar=ai (7}

= . ﬁri—- 4
$a'tn T 7 .2}' ”
fmmm If S 2 = 4
! Wt _Ief o -
S N !
L3 it hozrriee 132

4.33(4.32). Oupegemns peakian ouop A, B, C n wapnupa D co-
CTABHON Ga.hil, HIOOPAKCHHON Tl PILYIKE BMCCTE € kal PY3KOI
, Otger Xo =28 kll, Yi=—14 n\ll, ¥p =222 gll, Yo ==5 i},
Ap=0, ¥p=25rll

¢ $ g o S parigs i y5oll it
A AT m_fo_. I
|22 !z;’(lh S| 1t ‘_"3-,“_?_!‘{ »f'i ,,J.,, ,‘_IE . ‘| "
13 ' 1 . ¥

ko ovvirie H33 ha 1t b

4.34(4.33). Oupe waurs peakuns onop A, B, C 0 mapipa D co-
CToBUON GAJAKI, HI0DPAACHACMN 114 PHCYHRE BMRCTE € HJLPYIKOU

Oraer Xy=3 «ll, Y4=138 rll; ¥ =—6,0 kll, ¥ =10 i},
.r\u ={), }'n = -5 nll

4.35(4.34). MocT cocTONT 13 ADYY HALTCH, CBRIAHHBIX MY Co-
Gon wapunpom o it GPHAPEIICHUBIX & GEPCIOBLIM JCTOAM UILPILIPaMI
B o €, Bec xanon vacta “octa 40 oll, uy nopul manecin D a L;

L



“11a Mocty ilaxoanrcn 1pys P =20 nll; pasmeput yhasanul 112 plcylke,
. Onpeieants cuily Aasacins o mapuupe A # peasnun B Toukax B v C.
: Oraer: Xi== =20 gll, ¥: = F8 ull, Xg=—Xc=20 xli, Y=
" =52 wll, Yo =48 nll

EX J”{D

W 3amaue 135 ko330 1356

4.36(4.35). Ha raagnoil 10pu30NTAALEON IINOCKOLTI CTONT MEpPCA-
BHHASE NECTIHIEY, COCTONINAS 13 ABYA udcTen AC u BC, pmmu 3w,
peca 120 H naasas, coeanuennuix mapuupos C 1 sepesnon EF; pac-
crosmte BF = AE =1 M, uentp THACCTH haslon u3 uaeteny AC u BC
waxoanvest B oee cepeanne B oroune D na pacctoamum CD =06 u
cront venosek, seesll 720 1 Onpegeants peastine nosta n wapun-
pa, a Takde natsthenie T nepennn LT, cean yioa BAC = ABC = 45°.

Orser Rs =408 1I, Ry=>552 ], X¢ = ~4-522 11, Yo = 12288 I,
T=0522 H

4.37(4.36). MocT cocTouT N3 ABYA OAMHAROBEIX wacten M o N,
COGRHHCHIIBIA MUk 1Y ¢OGON K € HENOABIAHLIMIL OIIOPANMIL HOCPC.ICTBOM
WIECTI CTCP hHEN, HARMOHEHHLIN A TODPHIOHTY NoA yiaovm 45° @t cuad-
ACHHEIA HA hOHRAX 1lapnupaMi Pasvepnt yhatanbti Ha  pHEYHRe,
B Toune ¢ nomewen py3 seca P. Oppexesiith T YCHIAHSL B CTED./AL-
1S1A, KOTOPHE BLI3BEHLL ALHCTBHEM JTOLO 1 PY3a.,

Orserr Ro=0, Ry=Pa/3[3, Rc=0, Ry="r+/53, R, =

=P A/2[2, R; =P /2/6.

e

%

r
v i

£

A,

khanavic +37 K3t

4.38(4.37). Mocr cocToNT M3 ABYR OANHALOBHIA TOPIUJOHTAILHBLIX
6asoK, coCAHNCHURX Wapanpos A 1 npHLPeTeHHLIN A PHHPIO K OC-
IOBAHNIO ALECTRINME CTepalsivyy f, 2, 3, {, Apuuest wpaniie crepaint
BCPTHAGJABIILL, d CPCMIHE HARJOHEHH h TOPHIGUTY Nod yraoM o = 60°,
Coorperctnytougiie pasyepnt pasust BC=6 s, AB=8 s Onpene-
JANTL YCHAISE 13 CTEPMUSN I Peakiiio wapunpe A, e voct Hecer
BEPTHKAILHYIO HAIPY3hy P =15 kIl wna paccrosuimt a=4 M or
TOUKH B,

£l



Orger S;=-0,25 xll, S;=38;=—577 «ll, Si=125 «lI,
X4 = 42,89 gli, ¥y = F3,75 xH

4.39(4.38). Bsioit MACTCPCKOM, JAAHHE KOTOPOM HOMHEPIKUBARTCS
TPEXHIAPHIPHON APhOH, XOANT HO pe.ncaM MocToBon Kpdi. Bec none-
pewitoi Gaaxii, nepeasuraollencs no peancam, 12 xll; sec kpana 8 xli
(Kpan ne HaTpyReR), JIHIA JCHCTBIA BEca Kpdild OTCTONT OT AeBOI0
peavca na pacerosiny 025 e 6aary  Bec kaxao® noaosiii
apxn papen 60 xH n npnnoxen una paccrodmt 2 M OT BepTHKAJN,

———— e — L,
L ¥t 45w b5
- i 7 o
R4
St s oy 60n . wilR'
' 8
é Bt 24 4
1 All 5 L
Z 4 —— 3
K sanave 439 K 31a04e {0

npoxonsiefi uepes coorsercTsyoulyrr onopy A nan B; onopusie
peabcE MOCTOBOTO Kpalla PacnosoRenH na pacctoauny 1,8 M ot atux
pepruxanefi Boicota aganna 12 m, unipuna npoieta 16 m. Pasuoaen-
CTBYIOWAA CHA fapdennd petpa pasna 12 kil w naupannena napan-
neantio AB, nnnnst ee feiicteua otcTout oT AB ua 5 m Onpeaeantn
peaxiun wapnupos A n B u coay aabnerns s mapinpe C.
Oreer: Xa=2 xll, Ya=678 «ll, Xa=—14 kH, Yy =722 kll,
Xe= 14 &ll, Ye = F4,2 kH
4.40(1.39). 'pys P=25 H noaseured K KOHUY ropH3OUTAILIOrO
Gpyca AB. Bec Opyca Q==10 H n npunoxes B To4yke E. Bpyc npn-
KpenieH K cTelke nocpeactéoM apHnpa A n noanepr crepuem CD,
€ KOTOPHIM CKpeilfiel ToMe nocpeicTboM wmapunpa. Becon crep:us
CD npenebperaex DPazme-
PHL YKA3allld HA PlCyike.
Onpenesinth peakunn uap-
mpos A u C.
Orserr X = —30 II,
Ya=—I171l, Re =601l
£41(4.40)., [pa oano-
K aonawe 4 {1 K 3ima 10 442 poaubix Gpyca oANHAKOBON
AMHHBL COGRUIICUL aunp-
1o 8 Toure C, a B Toukax A it B raxie wapiunpiio upikpenaent X ono-
vaM. Bee kancioio Gpyca pasenn P. B Touke C noasewen rpys Q.
accrostine AD = d. Paccroanue vouxu~C 10 TOpu3OUTAILHON Tpsi-
Mou AB pasno b Onpeacants peakuns wapipos A n B
d

Oraer: —X,1=Xgmﬁ(f’+Q)j YA2YB=P+_S“

4.42(4.41). Osa crepsun AC 1 BD oannaroBoil AaHIGE WapHIPHO
coeANNCHH B 10uKe D B 14K e NPHKPeIlLIeHl K BEPTHKAIbIOY (TeHe

42



B Tourax A 1 B Crepaenn AC pacnonoxen ropu3onTasbHO, CTEPheHb
BD o6pasyer yroa 60° ¢ BepTunaianiou crenon Crepaens AC B Touxe
L™ watpydtent seprukanpnofi cuion Py=40 H n B rtoune C cuiofi
Q = 100 I, nasnowcunoii k ropnacuty mox yriom 45° Crepmens BD
B TOMne £ Harpy:heH BepTHhadbHOM cuI0li Pe==40 }] Hano. AE=
= EC, BF = FD. Onpesennts peakuin mapuipos A u B

Oter Xa==—287 H, Yo=06H, Xz=216 Il, ¥Ys=145 H.

4.43(4.42). HMoavecna coctont u3 neyx 6anon AB # CD, coea-
HEUHBIX WAPHIMIO B Touke D 1 UPHKPEIIEHHLA K NOTOTRY tHapHit-
pamin A u C Bec 6annn AR pasen 60 H v npuaomen 8 roune £ Bec
Gaaun CD paseu 50 I u mpuaoasen o touke F. B toune B w Gaane
AB npuacsena meprTHRANLUAN
ciya P=200 H Onpeseanrn
pedakuns 8 wapiipax A u C, ec-
JIH 3alaRLL CHelYioliHe pasMeps!
AB=1 n, CD=08 mM; AL =
=04 n, CF=04 M; yrau Ha-
kaoHa Ganox AB u CD x ropu-
30HTY COOTBETCTHEHHO pABIL:
o ==00° n ff =45°

Orser —Xs=Xe=135 1],
Y =150 11, Yo =160 1

4.44(4.43). Topuzontaasnas K asnaue 443 Kaznaie 444
Gaaxa AB anuupt 2 M, nphkpen-
JeHNAR h BEPTHKaALHOMY cToN6Y AC B Touke A 1t noanepTas NOAKOCOM
DE, neceT na woHue rpys Q seca 500 II, cro16 AC ynpemien noxno-
com FG, npuuem AL =CG =1 w; noakocy DE n FG nansotenst noy
yrnom 45° K ropuaoitty Hanrn youwana Se n Se B nonkocax DE u FG
¥ PCARINO rPYnTa B Touse C, HPeANnosaras, WTO hPeM1CHHdA 1dPHLD-
Nbie, § npeHehperas BecoM GaJikiy, cTOA0A H NPAKOCOD

Orser Sg= —1410 H, SF="'1'“0 “, Xc‘=1000 H, Yc=

== —500 [1.
f‘jéb\fg
AL 2 6(\*0 ( V.4
£

¢ J

s ]

ey

b aarrie 4 45 h 3inave 4 46

445(4.44). B wmoctosofi (iepme, n300pasCHHOM 1ia  pHCYHhe, DA
ysaul € u D npuaopures omnmiakosast BepTHhAALHAA  HATPYIka
P =100 kH; nanaounne ctepsml cocTaBAgoT yrauv 45° ¢ ropusoH-
Tom Hanti yensns B crepausx £, 2, 3, 4, 5 u 6, pugnigactnie aaHsod
Har pysKoi.

Orser. 8§ =—141 g1, 8§, =100 &l1, 53 == 141 nll, §; = —200 nH,
85 =0, §s = 200 nll.

4.46(4.45). B mocTosoil (epume, 1306paKennon va prcyHre, y31n
C, D u L 3a1pysenll odHHAKORON BePTHKAJNLHOH HAIDY3holl P =

4



= 100 Il [lawaotube cTepatul CoLTABANOT It 45° ¢ 1opnionton,
Hainn yenaus g crepxwuax £, 2,3, 4, 5,6, 7, § u 9, pet3spiBaemuie ftau-
10N HaI PY3RON t
Orger Sy = —160 gtl, S; =0, S)==212 gH, Si=-—I150 xH,
Ss == —80 xll, 8¢ == 150 H{, S; = 71 &ll, §g == —200 «il, Sy == 0
447¢(4.48). Jan cOopru MOLTQ SCTPOI DRCMEINILIN JEPCBHHILNHN
Kpan, nepementioutitines 5o peancav A u B na woacax K cpeaneny
ya 1y € wkneto nosca DIT gpaua
I HpuEpenaeH 040k, cayxauum 1 1

A0 USTLsL TSORELTH € NOMOLULIO [1L-
ra— £ 1M Bec oUtHMAeMomo ¢ 10,(M0CTeH
ipysa P ==50 gll, nipuuem B wo-
MEHT OT/CJCHAN CTO OT NOAMOCTEH
@ i HANPAR.ICHIC HeNYH COLTARISET ¢
BEPTHKAALIO Y101 & = 20°, Bo n3te-

hr:
&

’
#HAALE I IRt maMie KoneOaisiy rpy3a Ol OTTH-
: /2 ITHBACTCH  FOPHIOHTAALILIM  KiHd-
4 i . Tom Gl
4 s gy [peanoaaras, 4TO rOPHICHTINL-
e P Z e Hasl LOCTARINIONIAT HATHIKCHHN 1e-
Kaamiw 147 A0 BOCHPUHUMALTCH OTZHHUM IIPABHIM

pedscomM B, onpefie.diTes youiane S,
B rOpu3onTdaLtoM cieprie CF B MOMEHT OTACJACHAS TPY3d OT MOA-
MOCTCR R CPABIHETH CIO ¢ TCM YCRANEM Sz, KOTOPOR NOJYHHAOCH Gbt pH
yiae a =10 Paivepol yrazaup Ha PHCYHKE
Orser S, = 104,6 kH, S5 = 50 rli
4.48(4.47). Hamn seanunny yeuaua, cruMaometo npeimer M
B upecce, HpH CACAYIOINEX Yc108mmx yeimme P =102 kil u nanpas.icno
flepneHanKy vpuo pematy OA, uMeloieny HCHOABRIKHYIO 0w O, B pac-
CMATPHBICMOM NOJOKeNNE tpecca 1 BC nepuenauky.spen 08 n
ne1t £LLCD nonotdas, apu-
yeM LCED = arcip 0,2 =
= | 1°20’, anvua OA =1 wm;
OB =10 ¢4
& Orger 5 xli
= 4.49(4.48). Llenn OO0, ca-
MOJAXBATLINAIOCIO  FPYait
4 HPUCHOCOG.ICHUN  COCHHENA
mapimport O co crepruaMu
0C=0D=00 cu Crepik-
b saasve 433 ALY HH CORAMHCHBE WADHUPAMH JKe
C ABYM3 PABHLIMN JIOMJANLEMN
poriaiamit CAE w DBF, ®O10psic MOTYE BPJAATECS BOKpYr Touek /1
# B coeantuteabuoro crepkut GH B mapuupa® £ u F ocofeie Ko
04Ky yaepmupaior rpys Q = 10 kH tpensem Paccrosiise toukH £
ot crepykns GH pasio EL =50 cM, a paccTosnue ee of crepxus OC
pasiio EN =1  Boicots tpeyionniika COD pasua OK==10 cM
Hautin cray, pacTAIHBAIOH 1 COC/MHATEALIILIE clepent G, upe-
nefperdn BECOM HacTed MeXaniMd.,
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Oraer. 60 kil

4.50(4.49). Onpezennts peanttn wapmwpos A, €, D, L o H
B LTEPIKHCBOM CHLTCME, HIOBPAmeHHON ha pHeyHke, et CE = LH ==
=HDuAC=CB '

Oraer: Ry==Rp=Ry="0, Rp=2P, Ro="P +/2. Crepmnecun EG
PACTHIEYT, CTep et [IK char

4.51(4.50). HaTtaacme uUPHBOANOLIO peMus, OCyiMECTsAdeMOe [Pl
noMoItn AoMaioto pumala AQ,0, (1 natamuoro poatika O, pABHO O
TY L Apyiyw cropony poitina £ U Hawrn vesyundy 1pyza Q upa
PABHOBECHH  CHCTCMLI, NI JdHO
£A0:0, =90°,D =55 ¢cn, d = 15¢m,
[y =35 ¢cMm, L=15 eu, [ =40 cM,
P=181L

Oraer. Q=12 11,

b, z2urie 150 K zagaie 451

4,52(4 51). I'pyz P seca 4,8 wH yaepansaeres Ha t1aanow uva-
hIOBHOR NAOLKHOCTH NOCPEACTEOM HEPCBLE, HAPAJIHENRION 11L,10CKROCTH
N HAMOTAUNON ifa HEROABNAHGHT BaT qebeshn ABC ¥Yion HaxaoHA
nMechoeTH & lopusonty 60° Bec aelennu @ =24 wll, ce nenrp ta-
ACCTIH HANOMITCA HA FIPSMOH
CO, deGeana omnmpaercs B
Toune A pa rnaawiit noa, a s
Touke B upnhpeivieHa k nouy
6o1Tom llautnt onopuwie pe-
dhilifit, Apencedperast PaccTos-
HHCM  BEPeBRN  OT  IJIOCKO
cTH

Orger Yy =48 ull, Xg=
=208 nll, Ya=1.2 xH

4_53(4.52)‘ Oﬂnopo‘ﬁ“h{ﬁ oaariu 452 f ataawe 4583
crepaelin AB pannm 2/ 14 seca
P MOACT BPAUIATLCA BORPYT FOMIZOHTANLIOH OCH Ha koule A ciepk-
nst O onnpacTes lia oAHOPOAHEM cTepment CD toil Ae amimm 21,
hOTOPHIA MOMKET BPALLATLCR BOKPYT 1OPHIOHTAABHON OCH, Npoxoasuled
ucpes ero cepeanuy £ Tounn A 1 E ackar wa ofHon BEpPTIHhaNH na
paccrosii AE=1 K nosuy D noaeenten 1py3 Q =2P Onpeaeants
Ytoa ¢, ofpasyemeln cTepatiem AB ¢ DEpTUKAALID B MOAOMEHHH PaB-
HOBCCHA, ApeHeGperas Tpenliem, ! '
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Orser ¢ = arccos !/g = 82°50".

4.54(4.53). JBa onHoponutx L1epxin AB u AC onupaioTes B Touke
A Ha rnafkuii rOpASOHTAABAKI N0A K APYT Hd APYTa 1O FAALKHW Bep-
THKAALHEM NJAOCKOCTAM, 4 B Toukax B u C Ha raakue sepTHRAALILIC
crent  Onpefennts paccTosiue DI Mexay crenamu, NPH KoTopom
CTepPsRIH HAXOARTCA B NOAOKENHH PABHOBCCHS, 06pasys
Apy: ¢ apyrom yron B 50° ccian sano aanka AB pasita
a, anuna AC pasuna &, sec AB pasen Py, Bec AC pa-
Beti P,

“ : av/Py + VB,
. ger: DE = —12——2"1
K attaye -1-.-4 Orger ? q/p] 1P,

4.55(4.54). Onnopoansiit Gpycok AB, KOTOpHI MOMXeT BpamaTLcs
BOKPYF rOPH30HTaJAbHON ocu A, onlnpaeTcs Ha NOBEPXHOCTL IMAAKO[O
HUARNAPR pajuyca r, ACKANCETO HA TJIANKOR FOPH3OHTANBHON NJO-
CKOCTH H Y/Iep:KHBaeMOro HepacTauMoli HuThio AC. Bec Gpycka 16 [d;
anuia AB =3r, AC=2r. Onpesennt natamente nive T u cuay
RaBreuna Gpycka pa wapuup 4

Orger T=69H, X4=—6H, Ya=—I1251}.

4.56(4.56). Mexany AByMa TNaZKHMH HAKJOHHBIMH NJOCKOCTAMH
OA u OB nonoxenla npad [AAKEX CONPHKACAIOWAXCA ORUOPOLUBIX
uuakiapa: nuaneap ¢ uentpom €y Beca Py =10 H » nunusap ¢ uen-
TpoM Cj Beca P; =30 H OnpenesnTs yroa g, cocTapaseMuiil npaMoi

K assnaie t55 K sanave 4 66 K aagaue 4 67

C,Cs ¢ ropusonTaabiioil ocbio £0¥y, xapaenng Ny 0 Ny Wnannapos Ha
[IJIOCKOCTH, 3 Takxe cHay N BaapMHOrQ [A2BACHHS NUANHAPOD, echH
yron AQx; = 60°, a yroa BOx ==30°

Orger =0, Ny =20H, Nog=3461; N==173 H

4.67(4.56). JlBa rnanknx oxHOpoAHuX wapa C; # Cy, paamycs Ko-
Topuix Ry B Ry, a Beca Py n Py, noxsewienys ua pepesxax AB u AD
B Touke A, AB=1I; AD=1, | + Ry = lz + Rz} yroa BAD = ¢
Onpenennrs yron 0, o6pasyeMni pepesroll AD ¢ FOpH3OHTaLIION NAO-
ckocTbio AE, natamenus Bepevok Ty, Tp # cHAY nasaedild OAHOrO
mapa swa Apyroi
Pyl Preos o

Orger: tgb=— e T, =P, sin (0 —f-lu,'g) '
cos —
2
. sin (0 — a/2) _ cos 0]
T‘J - PZ cos (012] » N == Pg cos {0!2, .

a6



4.58(4.57}. Ha aByx oauHakoBLIX KPYrabix ORNHOPOAHBIN IWHIIHI-
Ddx pajdycda r i Beca P hd}!\}lblrl, Aexdhalny Hd 10pH3I0OHTINILHOH nno-
CROCTIE § CBAZAUILIA 33 UEHTPL (EPACTSAHMON fuTblo ANHIN 2r,
HOKOHTCA TPETIH OAHOPORKSIT UHAHKAD paauyca R u peca Q. Onpene-
JHTL IlaTEI:KGHIIg HIITI, nﬁli.’lﬁlllli} llllﬂ!l[{,’l,p(_)[l Hd lUll)CIEOS:Tb [l B'a:dIIM'
noe jaapiexue puannjpor Tpeunes npenedpeun B

Order J.'lau.qemte RAAACTO HILAHCTO LHAMHAPA HA TNOCKOCTh pagHo
P+ Q72 Danaenne MemZyY BEPAINM H kWM HS IGHORHEX UHANHI-

R4-r)
1] d —_ . H \
POB pdBHO Wi -52:-!{ aTameHle o

i
HO ——————.
HHTH DaBHO P o ‘
4.59(4.58). Tpu oxuHanoBBIX TPY- &9

66! Beca M =120 H namnan aexar, o

Kdh Yha32aHO 14 pHeynhe Onpesenuts
LaBAEHHE hamAOH u3 HHKunx TPYO
H4 3EMJI0 U Ha YAep.HBAIOUHe BX ¢ OOnOB cTeHhH, Tpeinuem fipe-
neGpetis,

Orser: Hasaenue na 3emino pasto 180 1. HJasaeune na namayio
cTenny pasHo 34,6 11

4.60. ®epma ABCD 8 Touxe D onupaercs Ha KATKM, a B ToMKax A
# B nopmep:husaeTca HahJORUBIMN cTepiiaMy AE w BF, wdapuapro
yhpemienibiMi B TouhdX L u F Pachocw depmut u npamaa EF ua-
KJOHEHK K Tropusonty noa yraom 45% anuma nauenu BC =3 M;

K aznawe 458 K azaaic $50

4
£ @ m \Af\
= ,J 'ﬁ’(" y
SNH Ot

I -

k sanace 470

crepwin AE u BF oAHHAKOBOW  AAHNBI, paccrosnne EF =3 A/2u;

AH =2,25 4/2x Bec depust pasen 25 kH i nanpasiey no seprunann,
npoxoaswei vepes Touny C. Bec narpysku 112,56 xll. Onpenesnuts, Ha
KRahOM PACCTORMIN X OT TOULHM B UYXKHO pacnoNIOKHTh HATPY3KY,
uTobit peantist B onope D crana pasua Hymo,

Orger x=10,2b m.

4.61. Mexanusy poBOTA-MAHHOYAATOPR NpeAcTaBAseT coloft wap-
HHPUBT TPEAIBEHIINK; 3BCHLA OBOPAUHBAIOTCA B BEPTHKAMLHON HAO-
chocTi Hanti MoMeHTH CitJi NPHBOAOS B wapiupar A ¥ B mexanuaMa
poSota-mManupyanTopa, veofxodumsie [ast TOro uToOL yaepmuBaTh
3BeHbS MEXaHH3Me 1 FOPH3OHTANLHOM NofoMcuin Mdcca obmexTa M-
Huayauposanuna me = 15 nr. Dannul 3pennes, ), =07 M, L =0, m
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3BeNna OANOPOLHLIE 1l HY MACCH COOTHCTCTRENID PasHKt 71 = 35 Lr,
m, == 25 iy
Orger. Ma=53011 m, My=13511 M

IMTpuscganine g s18 vuan §60—164 Moxamapbl, cost10utne MoruTn
BOUOPIGE 1%, a0 IO INEX HE YR 1 Gk

i
A L 8-

P
Wi % = L5

s

K augai 1) K 3apdic 402

4.62. Tlanti MOMENTU CH.f TPIBOMOB B WIAPHHPAX MEXHHIZME O~
GOTd-MAHNNYIATOPA, HAXO ISIHCIOLR B PABUOBCCHY, KOIAA BTOPUE 3BLIO
noaHato iol yiaom 307 & ropisoury. Maccd oGuekra MaUIIy. JHposd-
mig me = 15wt JLaunnt geennen, =07 u, =00 . Miccnt
apeHLes n1y == 35 k1, me = 25 K

Orser My=5101 M, My=117 H ¥

4.63. MexaintiM Polord-MAUHIYASTOPA B NOJ0MLEHHAR PABROBECHA
pacio.omkes B BEpruka Lol niockoern Lawer sseises f =08 ,
=05 M, l=03 m Maccnl ageunen: my =40 w1, nm, =25 LI,
mz == 15 kv [lanTii MOMEHTHI CHJl [IPHBOHOB B [IAPHIPAX, €LIH PyKA
CD manuny.siropa iecel rpys, Macca KoToporo atp = 15 K1, 3pcina
CYHTATL OLHODOLILIMH CTCPIRISIMH

Orger, My =065 H-um, Mp=248 ti-M, Mc=46,7 1l u.

ﬁf 8

h 38111 463 K 3110t 404

i [

4.64. Pyra mexaHisma poGota-MaHUNYASTOpa yiepHuBaer B pas-
HOBECHU [PY3, MdLca KoTopoto mp = 15 kr. [Ipymuiia pasrpysousoro
YCTPOULTR, NPEANA3NAUCHHOFO AL YMCHBUICHUSL HATPYSKH Hla npu-
BOZ, MCHCIBYET Ha fieppoe 3BeHo cuaon F ==3000 H, npnaoveusnon
na pacctoaniy AE =02 M ot wapuupa A. Hautu mMomeutit cnt 8
wapunpax Hauit ssenves /3 =08 M, h=05 &, & =03 M. Maccul
asennen’ m) == 40 gr, e = 25 Kr, my == 15 Kr. Juelinpd CUNTATL CLHO-
PORIBLIMIL CICPHUISIMH ;

Oroer. My ==502 H-m, Mp=214 H-n, Mc =233 [I.u

,4.65(5.5). OnpeaenTs ONOPHLE pPEAKUHN B YCHAUS B CTEPIKIHX
KpaH4d, H300DAKEHHOTD HA puLynke, pH Barpysxe B 8 &kl Becom
cTepikiia npenedpeut.
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1
Oraer, Ra

=26 w11, Rp = 18 nll —pnua

4 3

Husep erup xus I

3

—143

Yewme, wl l—lﬁll 1115

+19

486(5 6). Onpepc/tiTh ONOPHLIC PeAhlH W YCHJIHHE B CTepmHuX
urpoun.nbnou (epmLs, N30OPJMCHHON BMECTE C HPHJAOKEHBLIMI L nen
CHAJMNI HA PHCYHKC

N a1 165 [ ELE SN LT
Oraer: Rp =34 wll, Rg = 2,6 vl
Homep eropa iy t 2 1 4 5 <] 7 l 1S b
Yenme wH | =731 458|—211] —a7] —17| 439 |0 s:l —53 | 414
Znif
Zﬂff (5‘ .53\ ’“"‘_?Jp_ r’.'
d . 1
=
0 - Ry 193
W &) b 5| N e S 2t
o o r []
oy (@ i Al zy {45\ 1
A 7 Z g
% - 7557 P e
) 2 2t ’f(
| ‘ {
b atzale 467 W31 108

4.67(5.7). OnpepenanTs onopHne PEAKUHI H yCHANS B CTEPAKHIX
miLaatTol GepMy, nobpdaeriion BvecTe ¢ AeHCTBYIOWINMH HA nee
CHtaMH HZ PHCYURE,
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Orser Ra=3.25% xH, Rs= 2.75 H.

Hosop Lrpision L | 2 1 | 4 i N H

Yenane wll | +13 l +1mm =35 l —25 | =20 | 41,73 —1,7%

4.68(5.8). Onpeneant ONOPHLIC PeAKUHH H YCHARSN B CTEPHHAX
QepMil Kpana, H300PAIKEHHORO BMECTE C MPHIOKEHHNMA K HCMY Ci-

JIAMI 118 PHCYHKE
Oreer Ra=3 kll, Rg =9 «il,

Homep crepmnr | 2 3 4 5 Li] 7 8 ]

Youe, ki =06 | +6,01 |- 13| =54 —-20|+20}—283( 0 [—30

4,69(5.11). OnpenesinTs ONOPHLIE PeaKUMK U YCHAHA B CTEPKHAX
COOPYIKENHN, HIO0PAIKSINIOTO BMECTE ¢ ACHCTBYIOUIHMH Ua [eio CH-

JaMH Ha PHCYHKe

(77
Fa a [d
7 7 7 &
e 97 8 sl &YV
,}5 Infl
K sanave 469 K ’anaue 470 .

Kak B 3toit, Tak B B CRedyiOlHX 3azavax ock Ox HampasJieHa no
ropasoHTaautoit npsMoi AB pupaso, a ocl, Oy — N0 BEPTHKAJH BBEpX.
Orser. Xa=—2 kH, Ya=14 gH, Y5 =206 kIl

Homep crepxns | 2 3 L] 6 6 7 3 ]

Yenane, xH 445 =45 32 | =244} 4244 42 | O | —26(—14

4.70(3.12). Onpenedntb oilopnble peakudd H YCHAuR B cTepxhax
PACKOCHOH (epMbl, H300PaXKCHHOK HAa PHCYHKE BMecTe ¢ Harpy3Koil
Orser: Xa=—1 kH, Y, =3 Kll, Yg =1 kH.

Howmep crepxua 1 2 3 4 5 6 7 B 9

Yeaaue, kil —2 | —~2 0 —0 {4t 2424 =4 [ 4141) 1
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4.71(5.13). Onpeneants ONopHLIE pPeakUHH M yCHMs B CTEPRINX
MoCToBOR depMB, hoTOpag BMCCTe ¢ HPHAOIKCHHBIMH kK HeH eHJAaMu

H3o0pamena Ha PHCYHKE,

K sanawe 4 71

Orger Ya =21 ull, Xg= —2ull, Yg =29 xll

Homep crepmni l 1

2

3

H [

7 [ J

Yeunue, xI1 —297

+2,1

42,1

-2 -+1561{409

0 |—-411499

o

4.72(5.14). OnpestennTe ONOPHLIC peakiHH I YCHANA B CiePh-
HAX COOPYXEHHS, H300PAHCHHOTO BMECTE € NPIACHKHENHLIMI K NeMYy

C) o

e

J

b oanaaie 472

T

.

cnaamn Ha pucynke Crepauit 8 W 4 ne COeRHHCNE MIAPHIPOM B TOYKe

HX NepeceyenHA

Oreer Y4 =22 xkH, Xp=—2ull, Yp =28 kH

Houep crep sus

v
-

3

1

5

Yeunue, sH

—6

-7

+4,9

42,53

—5,7

4.73(5.15). Onpesenut ONOPHKC peahLNy H YCHJIIS B CTEPHHHX
Hase(non ¢epML;, H300paHeHHON BMeCTe ¢ ACHCTBYIOLHMH Ha e

CHIAaMH Ha pHCYHRE.
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Oraer X2 =054 xH, Y4 =6 kH, Xp=—54 x!l

ilomep cTLpmua 1 2 i { i G 7 8 9 win

veumne, ki |—B4l—-36| —1,8] 4206 +206{ 440 | ~6[+38] —3l427][—2

! fxit

Kamiwe 173

474(5.17). B yanax cTpomuabion ¢epmpl ¢ PABHHMH naiieAsMH
BCACACTBHE JIABACHHA DETPa BOJNHKAKT CHIH, Nepleignkynaplivie

| ]

K 3amsie 471

kposae' Py = Py =23125 H H Pp=P;=0620 I Onbcnenun. BLI3bI-
BJAEMLIC BETPOM PEAKIHHK OHOP H YCHINA B CTEPHISY PEPMBL, PaIMEpPLI
ROTOPOH YKA3alibi 1id PUCYIKE,

Orger Yi==907 H, Kp=1040 H, Y5 =063 H, S, == 1525 I{,
Som= —1940 1, Sy=—1560 H, Si=S5=Si=-—970 H, 5;==
= 41100 I, S =410 H, Sy =—215 H, S1o=511=—230 H, 8§z =
=S13=8u=0, Sy=—26II, 55=-41340 H, S =—1130 H,
Sy == 1050 H, Sip == —750 11

§ 9. Cuau Tpeuns

o

5.1(2.56). Onpestennrr HeoOxoaumyio 3aTAXKY GoaTta, ckpenssio-
Wero jve CTanbiible NoAOCH, paspuisaeMie o P =2 xll Doar
WOCTABJEH C 3430POM H He faoasken paboTarts Ha cped. Kosdduunent
Tpeina MeRAy AucTaMu pdaeen 0,2,
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Ywsanwite Bost 0o goamen dorate iv epol, 80310y €10 1130 31Ty Th
€ TRKOH ) 100, MTO0L PAIBHBTOICLLI WA TY ANCEIMIE TPLIL. MOLTG APCAGTRPATIIL
cheatmene auctas  Cuta, pefieTuyloniig BRoaL atn 66172, ¥ ABANLTCA  HCKOMOH
JITAHKOA

Orser 10 «H

5.2(2.57). Jluct OyMaiil, CROMCHHBIC, hah HOLA3ANIO HA PHCYHALE,
CLACHBAIOTCSI CBOGOANLIMNE ROHIAME HePesd ANCT TAhHM olpasoM, U0
HOAYHAOTCH JIke camocTodTe. biinie kbt A 1t B Bec nhasioero micta
0,06 H, untao seea ssicros 200, nosnutient tpenus GyMary o Gy-
Mdly, a Tdhk¢ 0 CTOJ, HA hoTOpOM Oymara seaiuT, paser 0,2 [lpea-
HOJALAS, WTO OfHA H3 RN VACPAABACTCH NENOJABHAIO, Olipefesnin
HAanMeHDItee rOPI3oHTAALIOC Yeuaue P, HeolacaiMoe JI Toro, 4Tobn
BHITALINYL BTOPYIO KUY,

-

A 8
’-/—./ s z ;/-‘Z;/;/:E ; 2 -
k1 51 K =zagaue 52

Oraer [Ipu sptackupaiing A W3 B cuga P ==2412 11, a upn su-
Fackupanny B w3 A cuna P=23838 11

5.3(2.58). Baroy, cnyekawomunca no ywjoity 5 0,008, mocthrnyn
CROTOPOI  OHPEACAERNON ChOPOCTH, ABHKETCH 32TeM  PABHOMEDPHO.
Onpesenith conpoTublienie R, hotopoe HCHLITHMBACT BAroH rpit 3Toii
CKOPOCTH, CLIL BCC Balona papen 500 hil

¥unonom NYTI LIABRACTCE TN HC yRAD IRJAOH L 1y TH K TOPHINITY, BCALTCTOIL
M1TOCTN YhJA0N ) CHIEYL MNFheT {UTH NEHIAT PARBHLEY TADCHLY ITOTO YOL4

Orger R=41ll

5.4(2.59). [Moe3n nopHNMACTCA 1O DPHAMONIMICHIOMY NYTH, HMED-
meMy yuaon 0,008, ¢ noctosiiHon CROPOCTLIO, BeC HoLdKd, HC CHHTEH
ajlekTposoaa, 12000 nH Kaxoba cnaa taiu P anekrponosa, eciin conpo-
THRIEHUE ABIAcHHO pasho 0,005 clapi Kansent TOE3RA ifa peAnLCLI?

Orser P =156 nH

5.5(2.60). !leraannon HanJOINON NAOCKOLTH APWAAH TARON YTOX o
HARJONA h iOPH3OHTY, HTO THHEAOC TeJO, NOMelleHnoe Ha 3Ty mio-
ChOCTb, CYCLAGTEA € T0H AOCTOAHHON ChOPOCTHID, hOTOPAd eMy coob-
HieHa B Havane penscHus Onpereanth Kosp@uunent Tperns f.

Orser f=1tpa

8.6(2.61). [lantu yrom ecrecTicHHOIO OThOCA JEMAAHOIO FPYHTA,
CCAR hOIPPNIHEHT TPl AR 3T0r0 rpynTa f =08

Yrany CCTLLTRUMONG OThOLA 1 1IEABILTLY TOT 11 1HO0ALLIND AP0 MAKARHA OTHOCD

1 FODHIONTY, NPH KOTOPOM MacTHua 1PYHIA, MOXOANUANCH Ha OThOCE, OCTACTEN B
paBIOBRCHN

Oraer. 38°40°,
[iX]



5.7(2.83). fuink peca P CTOMT Ha WEPOXOBATOH rOPHIONTANLHON
UIOCKOCTH ¢ KOSP@HIMEHTON TPpeHns [ Onpeaeanth, NOA KAKHM yrioM
p wano npuaokuTs cHay @, n BeAnuusy I7OR CcHAL OpH ycaonuy:
CABHHYTb HUIHK 1IPH HAHMeNhIIE! BeJinynie Q
S L
1 } VI+F

5.8(2.64). Tpu rpy3a A, B, C Beca 10 11, 30 H u 60 H coorser-
CTBEHHO 134T HA TAOCKQCTH, HaKJolelion noa yraoM o K 1opu-
aolty Ipysn coequnuenb TPOCIMH, KK 11OKA3aHO HA DHCYNKe, Kosd-
uunenTH TPEHUA MemAy TPY3aMM B DAOCKOCILIO paBiib fr = 0,1,

Orser: p=arcig f; Q.=

K nanave 57 K zanare 54

fs =025 v fr = 0,5 cootpetcTBENNO ONpenenuTh yioNn &, NpH KOTo-
poM Tedla paBHOMCPHO MBIMKYTCH BHM3 no paockocTh Halth Taime
HaTAKeHHs1 Tpocos Tap u Tee :

Oreer o =arctg0,38, Tag=27 I, Tpr=65 .

5.9(2.65). Ha pepxueii rpann npamoyioanioro 6pyca B, sec Ko-
toporo 200 H, Haxoantest mpamoyroansuid Gpyc A seca 100 H. Bpyc B
onnpaerca cuoelt nnKHel rpaiblo Ha TOPHIOHTAILUYIO TIOREPXHOCTL C,
npuyeM Koap@UUKenT Tpeuus MexXAy unuMn f,==0,2 Kosdduuuent
Tpenus Memiay Gpycamu A k B fi =05 Ha Gpyc A aenctByer cuas

F
a0°
A

.3

W s
£
K 1ipae 59 K 34n1:0 5[0

P =60 H, ofipasyowasn ¢ ropusontom yroa o = 30°. Byaer an Gpyc A
ABHTATLCA OTHOCHTENLHo B? Dyaer sm Gpyc B ABUF4FLCR OIHOCH-
TeALHO MJoCKoeTH C?

Orser Bpyest A u B octaorea B nokoe

5.10(2.66). Ilpa Tena A u B pacnosoxeubl lla HAKNORHON iL10-
ckoLTH C Tak, Ka8K NOKasaHo Ha pucynke, Teao A secur 100 H, Teso
B—200 H Kosdipuunent tpenns mexkay A u B f =06, wexay
B n C [,=02 HccnenopaTh coCTORINE CHCTEMB NPH  PASIAYHBIX
sHaveunsx cuan P, npunokenuon K teny A Rapanaesusno BAKIOHHOM
ILIOCKOC TH.
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Orteaer: Mpu P <298 H 06a Tena apuraloTea s, 1e AepeMewtasch
Jipy1 oThocutenwtuo Apyra, upi 98 H < P <102 T1 ofia Tena naxo-
naTed B nokoe; npu P >> 102 |1 reno B nenonskikiio, a teno A ckonn-
3uT No Teny B psepx

5.11(2.67). Ha nanaonsoft naockocTit Je£NT NPAMOYronsHLId Gpyc
B Beca 400 H K vemy c noMolilkic Tpoca JPHCOSARIAIOT APAMOYTOAL-
wun 6pye A seca 200 H, kotopbii, choanis
M0 HAKJOHHOH MAOCKOCTH, HATHI HBJET TPOC
Koogphunuentl Tpeunst ¢ HanJOHHON MAO-
ckocTblo fa =05 tt fa=2/3 Byner au cu-
(TeMa B AaJLHEAITeM 112XOANTLCA B NOKOe?
Haiirn natsxkeHne T Tpoca M BEAMUHUHLI
CHJ Tpelus, ASHCTBYIOWIKE Ha KAKD0e TeNo, h 31228 811
Becom Tpoca mpenetpeuk

Orger. CucreMa octanerca B nokoe F, == 86,6 [, Fs = 2134 11,
T=134H )

5.12(2.68). Knun C Bcrapied Mexay Apyms Tenamu A o B, noto-
pble JeXaT na IMepoxoBatofi ropusositanabHoll Aiockoct. Oala clo-
POHA KJAHHA BEPTHKANbLHA, Apyras-—obpasyeT ¢ BEPTURAALID YIOJ
o == arclg 1 /3.

Bec tesna A papen 400 H, 2 sec trena B 300 H; woadpuumenTi
TPERRA MeAAY HOBEDXUOCTAMU YKasaHbl Ha pucyike [{anTu Bennuuuy
cuant Q, mon fAeficTBHeM hOTOPON 08MO N3 TEJ CABHIETCA, 2 TAlkMe

%42 T4

b ztBate 512 K 31a1we 5§13 R 3a1vie 511

avaueHne cuiapt Tpenust F, AencTBYIOULeil HPH 3TOM CO CTOPOHK 10PH-
SOHTANBHON 1IJIOCKROCTH HA OCTABIIEECH HEMOABHAILIM Telo
Orser. Q =70 H, npuuem Hauder ABUraTHCH Teio A, Fs =83 11
5.13(2.69). Luaunap A sexmnt 8 Hanpasaaoux B, nonepequoc
ceuciiie KOTOpLIX — CHMMETPHYIIBIH KAHI ¢ yryoM pacTBopa 0 Koad-
§UIHERT TPEHUS MCHAY LuaniapoM A n Hanpasiswowed B pasen f.
Bec nuauuapa pased Q. [1pn nanofi Besuunte cusel P unanuap nav-
HeT ABHIATLCA ropusoNTaanno? Kanoe Aoaxen 6mth yrost 0, utolnl
ABHACUHE HAUAJNOCH NPit 3navenny cuibl P, pasuon Becy UMAHHApa Q?
Qf
s (0f2} '
5,14(2.70). Unanuap peca Q nesnT Ha aAsByx omopax A u B, pac.
[OJNOMEHHLIX CHMMETPHYHO OTHOCHTEILHO BEPTHKAAN, TPOXOMISUICI ue
pes uentp uuauugpa Kosduunent TpeHns MeAuy IAnIApor K ono
pamu pasen f, [lpn nanon Bejiuu#e TAHFEHWMAABHOA CHALL T LHIMLD
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HAuHeT Bpamathen? TTpn xakom yrie 370 yeTponcTEO Gyzpet camo-
1OpMOIAIIMLA?

Oreer | = fQ T 0 < arccos

1
(L 1Peosl— I+

§.15(2.71). IlpeneGperast Tpernen Mempy noaayuom A u nanpap-
JRI0IEd, 2 TARME TPEHIEN BO BCeX 1IPIAPAX # HOMANHNIHKAX KPHBO,
MIUANOTG  MEXaHWIMAa, ONPCUAeInTh, KAKOB4 ROTHRIIY
OuTh cinta P, neo0xotimas 118 BORUEPKBBANNA §py-
34 G} upH yKAIJHHOW HA PHLYIIKE HOSKCHIH Mexa-
iigMa  KakoBhl MHRHMAALIIOE 1 MAKCHMASLIOE SHa'e-
HHg P, ubecnovunamluie HENoABHIKIloLTh 1py3a @,
cean kospmutert Tpeuus Mexly Hoasyiom A v na-
HpanJasoneii pasen f?

__ GQuacosp __Eg_cosq)-—fatncp_

Oreer. P—-W, pmln'— T emivF0) w0 °
P _gr':_cnsq 4+ fsing

Moo em(e+0)

5.16. Upys B sewa P ymepxuBacica C (IOMOULIO
1poca BAD v pasHoBecHH NPH HOABEME /10 UIEPOAOBA-
TOH NOBEPXHOCTH, HMCIOLIEN (POPMY YCTBEPTH Kpyro-
B10 NHARAAPa KoshduunedT Tpeudd veaty nosepx-
HOCTBIO M TpYysoMm [=ig ¢, e @—yros Tptuus,
Onpeaeants, naisenne Tpora Kak Gywxiwo yraaa  lHaitu ycao-
BHE, KOTOPOMY AOMMEN YIAOBAETBOPATH Yro.a o, MIOGE  HaTAXKCHHE
TPOCa NPHHHMJAO IKCTPEMdbHOE 3Hauenne Pasmepamu rpysa i 6.0-
Ka A npeiefpein

Oroer S=P

K311k 515

510 (([’+lﬂ ll
= . 1la Mipe S APBHAMAECT sHLTpe-
T T2 T T TRMelne § ap JHLTP

" N g{p 4o _
MadLiOe SHASCHHE IPH g = o =32,

Kyt Glvn 57 K amwe bI8

5.17. Upys B Beca P yacpuBaetca B PautloBeCHH NPH CHycKe Mo
HIEpPOYOBATON NOBLPXIOLIN, MMelowen YOPMY YeTBEPTH KPYFOBOTO M-
Lnpd KosphuuHenT TPetns Mex(ly L0BepXHOCTLIO H TpysoM f ==
={g @, ife ¢— yroia Tpesus Onpereauth HaTAXKelne TPoca S Kak
lllyHKIlHlO yr.ia o« B Kannx npefcaax MOMKLT MensiTLCH HaTsiKenne
1poca MpH pasuoBecHil TPyda B? Paamepamu rpysa u Onora npe-
Hebpenn,
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Oraer: S=1P ("::g,(:_:!;p}__ ) Fpy3s GyACT HAXOAMTBCH B paB-

HOBLCHH, €CAH HaTad.CHHe TpOcd Gy.rl.e'r H&M@Hﬂ"!‘hcﬁ B Illpejefax

¢ s (u -+ q) st {7 — m)
T stn{d8° 4 ¢2F ¢) =38P stit (45° - )2 — @)
¥

TIpu @ < ¢ Fpy3 OyfeT B PABHOBECHH I NPH OTCYTCTBHH Tpoca

5.18. T'pys Q@ MOMLET ChOALINTL MO HIEPOXOBATHIM TOPHIOHTANBIBIM
Hampasasiouws CD. K rpy3y nprrpenfie Tpoc, RPONyLICHHLR Uepes
raankoe oreepetde A M pecyuinn rpys P Koadiuuuenr Tpesing rpysa
o nanpasantomwte f=0,1. Bec ipysa Q=100 Ii, rpysa P=50 L
Pacctoanse or oteepeTHs A no own Hanpasasiomux 04 =15 oM
OnpesesnTh 1 PAHHLLL 30HbB JACTOS (FEOMETPHYEChOrO MECTE 10.10AE
HHP pavHoBecust 1py3a). PasMmepasy rpysa w orBepcrust npeneGpeus

Orger. Ipanuubl UMCIOT hOOPAUHATH =464 cM,

5.19, AsToMoGuibL YaepKHBAETCH C NOMOLILIO TOPMO3OB 1A Ha-
KRAOIMON YdcTH fgopord. [Ipd nmepeMeyieHUy TOPMOINOM nNeAdJd Ha
2 cM TOPMOJNLIC KOJNOAKY AUCKOBHX TOPMO3OB HepeMeuialoTest Ha
0,2 MM, HuaveTp pabouen yactn Aucka 220 MM, narpymenupid gua-
MeTp wogeca 520 mM, Bec asromobuns 14 kIl Onpeneauts, ¢ xaxon
CHACH BOANTCAL MOJZREH HaMKUMATL HA NeAanh TOPMO3d, eChiv Y1od
Hakaona noporw 20° Tpenwem haveHusn upenefpeun,, Koappuuuent
TPEHHA CKOJMbACUNA MCAAY TOPMOINLIMH KOJORRAMH ¥ AHCKOM f == 0,5,
TopMo3sa Bcex Kofec pa6oTaloT OAHIIAKOBO

Orser 0,226 wll

5.20. pya Q MoKeT cKOALIUTL MO HIEPOXOBATHIM FOPH3ONTAALHLIM
uarpasmsnoniuM AB. K rpyay upukpenden Ttpoe, Hecywnu rpys P
QnpeneanTh TpPAHHLLL YYacTKOB, rAe paBHOBECHE HEBOIMOMHO, ecdn
sec rpysa Q == 100 H, rpyza P =45 I, xosddunuent tpeuna ckoinb-
skenun f=0,5 Paccrosnue ot uentpa 6noxka D o ocw Hanpanasio-
wnx £ =15 cM. Pa3mepaMn Gjoka D u rpysd Q npeueSpeun

Orser Jpa yuacTha ¢ rpaHnnaMy, KOOPAHHATH KOTOPLIX COOTBET-
cTBeHio pasunt (—39,6 oM, —23,8 cu) n (23,8 cum, 39,6 cm).

N 3137 520 b g8z e 52U

5.21(4.59). K sagy npusoscera napa cunc Momentom M == 100 Hu
Ha paay 3an.novteno TopMosilioe Kojdeco, PARHYC r KOTOPOLO paBe
25 cm. Halfirn, ¢ hanoft cunioft Q BdB0 APHAUMATE K KOARCY TOPMO3-
Hble KOAOMKH, UTOOL! HOMECO OCTLB4TOCh B NOLOC, €CAH LOo3d@UUHeNT
TPEHHUS NOhoA [ MEKIY KOJACCOM H KONOAKAMH pdueit 0,25,

Orger: Q = 800 11.
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5.22(4.60). Tpampaunas upeph OTOABHTASTCH € TPEHNCM B HHMeM
nasy Koadduuuent tpeins § ue Gosnee 0,5, Onpenesnts nanGonstuyio
BUICOTY A, HAa KOTOPOH MOXKHO NOMECTHTH PYUKY JBEpH, YTOGW ABepb
NPH OTOABHIAHHK ke onpokuabBanacs Lwpuwna nsepu /=08 m;
> NEHTP TAKECTH ABEPH HAXOAUTCH HA €€ BepPTHKAJb-

HOH OCH CHMMETPHMY,

} N
Oraer h——éj-—O.S M.

5 D 5.23(4.61). Linnunppnuecknii Ban seca Q u pa-
Ics o 3

AHyca R upABOAMTCA BO BpaluelHe Tpyaom, noxpe-
WeHHBIM K HeMy Ha pepepke, Bec rpysa pasecn P.
Panunye wunos Bana r==R/2 Koapduunent tpe-
rl__l nHg B noamnaguukax pasen 0,05 Onpeneawnto, npn
Fol

KakoMm oTnowenud seca Q K secy P rpysa nocaen-
{1Rit ONYCKACTUS PABIOMEPHO
; . Orager Q/P =139,

5.24(4.62). Kpouuiteiin, narpyxenunlii BepTHKAAMHON CHaoH P =
= 600 H, upurpensienn x crefe ABYMA 0OATAMH O“IIIIEACJIHTIJ BATAMKKY
60TOB, HEODXOAHMYID AR YKpeNJeins KporwTedna na crene Kosp-
(uunert Tpenus mexay Kpomureniiom u ctenoit f =03 Ian Goab-
Wen OCTOPOKUOCTH PacieT NPOR3BELTH B NPEANOAOIKEHHH, YTO JATAHYT
TOABKO pepxiinil 6oAT #H 4wTo 00Tl NOCTABARHLL C 3430pOM H e

AoJ3uBL paborath Ha cpes.

' Davo bjfa > {

hawmiie523

S 4P
a Yrasanne 3arssxoina-
ABACTCA  YCRMe, AchcTpylonce
™ gao1n och Goura  [loawas 4a-
] TAMER DEpXHLD GONTA COCTORT
?) n3 apyx usctelt acpmim yerpa-

= —2= 1N1€T BOTMOMHOCTE OTPLIBS hjloH-
/) wrding ¥ oupeREAMEANHA (1D
BOKPYT NHMHero Goata, 8TOpas

1
1
|
I
i
.
;

olecnepacT Ty HOpMAJLHOE
DARILIHG DepXHCit MacTit Kpod
mTefinna Hd LTLHY, KOTOPOL Hld-
npaeT HLHGXONHMYIO Cil1y Tpe-
I
K =apate 6 4 ¥ 31nuye 395 wis

Orger 2 wll.

5.25(4.63). Ilect AB npunoanTcs B ABHeRNe Baaulama M, ndaca-
menubiMe 1a saa Bec mecra 180 H Paccrosune mexay Hanpat.istio-
wHmMA C n D pasno b =15 M. Pacctodkne TOSKH NpHKOCHOBENHs
lia/lbita K BBICTYNY oT ocy neeta g = 0,15 M, lafitn cuay P, neoGxa-
AHMYIO AJIS TIOJUBCMA NecTa, eC/IR NPHHATL BO BHUMANHC CHAY TPCHng
weskay uanpasasiouinms C »n D u mectoM, pasiyio 0,15 Aanieuns
MEXIY TPYULKMHCS $acTaAMH.

QOraer: P =186 H .

5.26(4.64), TopusonTasshui crepmens AB wMeer ua xouue A or-
Bepcrie, KOTOPHIM OH HafleT Ha BepTHKAJBHYIO Kpyraywo ctonky CD;
«L1HIA BTYARH b ==2 cM; B TouKe E 11a PACCTOSIIMN @ OT OCH CTOAKH
K CTepo mnoasewled rpys P, Onpeaenurh, npeweGperaa becom
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crephust AB, paccroanue a Taxk, uro6ul noa neitcteuiem rpyza P crep-
HEHL OCT2BAJICH B paBHOBECIN, ecnit wodd@uument Tpenust Me..wy
cTepaies it ctoihont f = 0,1

Oreer az= 10cym .

527(4.65). K sepTunaisHON cTewe npucransetta Jgectnnya AB,
ONMHPAIOAACH CBOHM HIKHUM KOWUOM Ha ropn3onTanasuui no1 Koad-
GuiieHT TpeHHs NECTHHULL O CTeHY fi, ¢ noa f, Bec necThnuint BMecTe
C HaAONAIMMMECS Ha HElt weJIoBehoM paBed p H npuachenr B toune C,

Op—2 -y
I P
il
K sraaue 526 K sanaw 627 K shaaue 528

KOTOPas USNHT AANIY JICCTHHHB! B oTHOWeHHN m/n Oapefenuth HaH-
Gonbunn yion «, CocTapAfeMulil NECTHUUEN CO CTCHOH B NOJIOkhEeHHH
paBHOBecHs], 3 TAKKe HOPMAJLIEE COCTABAMIONIHe peakiHii N4y cTeHnl
¥ Ng ona gnst sTOro IHAUSHHA o.
, _m4+n)fa P I

Orger: tga__"—_m—nf,f, . N“‘_ml-l-hfa' NB----—-———I iyl

5.28(4.66). Jlectunua AB Beca P ynupaerca B TRAAKYIO CTEHY R
ONNpAeTCA Ha TOPH3OHTaAbMBIA Hernaasun nod. Koadduuuent rpenus
JecTHHUL 0 noft paBed | [ToA KanuM yraoMm o K noJy Hago NOCTaBHTH
JECTHHIY, NTOOH NO Hen MOT NOAHATHCA AOBEPXY
uejoBek, Bec hoToporo p?

P4+ 2p

Oreer. Iga:}m

5.29(4.67). Jlectunua AB omupaetcst ua nerstan-
Kyl0 CTCHY H HErAaAKHH 1104, COCTABAAR C NOCHSN-
Hum yron 60°, Ha nectimue nomengaetca rpys P.
Hpenebperast BecoM JiecTHiEb, ONpeeAuTh rpadi-
Yechll Nanfonkiuce paccrostiine BP, npy KoTopoMm
JECTINNA QCTACTCS § MIOhoe YTOA TPeHUH MJIH CTe-
HBl 1 1044 paBen 15°,

Orger BP='/, AB

5.36(4.68). Tamennifi onsoposuun crepmens AB sesnT la ABYXM
onopax € D, pacctosnne Mexny notopumi CD = g, AC == b. Koatp-
duunent Tpenist (repAana o6 onopH pased § Yion HaKJAOHA cTEPIKs
h TOPH3OHTY paten ¢ KdKOMY YCIO0BHIO ROTAHA YAOBASTBOPATH JUIMHA
crep.atst 2 AN TOTO, UTOOH CTCDMCHL UANOANACK B PABHOBECHY, ECHN
TOTULIIION CFO MOXHO npeuedpeun,?

Orser: 2> +a 4+ Ta- tga, I>a4-b. Tepsoe ycrorne pruo-
“aer BTopoe upn « > ¢, rae @ =arctg f— yroa tpeuns, ecan e

K saa 1. 520

RO



@ <@, TO JIOCIATONHO  YAOBIETBOPHTL  BropoMy  yuaosuwo, ITlpn
I'<Ca--b paniobecue npi npsustTOM Ha  PHCYIIKE PACTIOAOKEHHKH
onopet CHleBOIMOKHO

5.31(4.69). Omoponuntn Gpyc¢ onupdercst 3 104ae A 14 1e1, 1 AKHI
1 OPUBOHTAARNLN BON W yaepxuBaeca B roviRe B sepest on Kosdpu-
nHen1 1penng Opyca o woi pasen [ Yros e, ofpaiyesnin G6pycom
¢ noaov, paner 45° TIpa KaKOM YIae @ NAKJIOHAQ HCPEBKN K TOPH-
J0uTY HPYC HaUHCT CKONL3UTH?

Oreer tgp =231/

l\\k\\\\\\ \\\Q.\\\\

K ranaic 6530 £ 311 e 511 kv 832

5.32(4.70). Onruopognnut crepiens cBodMH KoriaMu A 1 B Momer
CKOJBJHTEL N0 USLAGAKOIL OKPYHOCTH puanyca g Pacctonuse OO
CTEPIKIN A0 HENTPd O OKPYIKHOCTI, PALHOANKEHHOR U DCPIHKAILIO!
ILIGCKOCTIL, PaBHO b, Koohipinuen1 ipeitns MeXAY Clepsies B OKpYih-
HOCTLIO paBent f Onpeje s st NOJOMKEHHH PABIOBCCHI CTCPAL
yron «, coctassieMetit upaMon OC ¢ BepTHKA.th-
NELA JINANMETPOM OKPYIKHOLTH,

2
Orser clgo= YOED g

w’f

5,33(4.72). TIpOKJITHLIN CT4H COLTONT H3 ABY\
Ba0B AaMETpoM o = H0 oM, BPHLAOWHACE b
PO TMBONOIOMHLIC LiOPOHBL, YKASdIHILE Crped-
LWAMI ila PHCYHKE, PACCTOSIIME MEMjLY Bajdami
a =105 em Kanou romusiont b Jscvhi MOXKHO
(PDRATHBATE §ld 3TOM CT4RC, CUGIH KOIPuunenT
TPCIL ANSL PALKANCHHOTO Jiejedd H Myl YHHBIX
vaon f= 0,17

Has paGomir eraa ucolxopnme, 1oty JNeT Javoa-
TUIRRCH  BPAHLJIONGIMALA BT, T & NG papHOaH-

3
CIBYIOILAS SIPUMADMKL AT ® JRCTY HOPMALLIGYG PR B oLl TpLuus § Toukdt A
i I G1ita HANp IBACKA N0 TOPKIDHTARN BIPANO

Orger & =075 cm
. 5.34(4.73). B.uokr pannyca R cualmken RBYMs IWAUMaMH PAJHYCA .7,
CHMIIETPHYUHO DPACAOSOIKCIRLIMAE 01HOUITRIRHO CTO CPelLHeH JILNNCKOCTH
JUgLs onuparoTca Ha Jise INAKHAPHYCCKHe Ropepxliocin AB ¢ ropu-
zoitTaApHEME ofpasywiuinme  Ha Gaox, naMovan Tpoe, K KoTOopomy
noaeuienu rpyaw P u Py, npuvem P > Py OupeneinTs nalMeHbHIYIO
rejutuny rpysd Py, npa koropon 610K OyACT HAXOAMILLY J5 PdBHOBE-

60
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QIH, NPeARONAL &L, UTO KOFPPIIIICIT TPCUHA HIHOB O IHANHAPHYE-
chite popepanoctt AL pasen f, a new 610ka ¢ wwHNAMI Q

Yha1ioe N1 PICYHRC GQOAGHCHAC CUCTLA 1, MORCT GRTL ROT0LCHHLAL P B
PO CCIE, NOCAL THCE TRCOYLTEN IPL LB apiTe I 4o iiTi

Oiger B 1o 10ACHIN PABHOBECHST TIIOCKOCTL, NPOAO,LINLAL Yepe?
cen wittuape AB u Giona, OGpayer ¢ BepTHAAJALIO Yrot, PaBKbI
yLAY Tpemis,

p e PRATEE ~fr) = jrQ
: R[4 fr

5.356(4.75). Oas1 onychdHRST TPy3os yuoTpebaseTca BOPOT ¢ Top-
Mo 308, n3o0pasherittfl a prueyune C Gapabauor, na woTopuil naMo-

K 3w &3t Woaaain 535

1dild BEeNL, CRPCITICHO hOHICH TPIYLLhOE IePeBsHoe hoReCco, hoTapoe
TOPMOMIT, NAMABTHBAS Ha houel A punata AB, coenielHOI O Rensio
CD ¢ sonuom D TOPMOH0I0 PLITL- ! Py
12 I'D nasetp noneca ¢ = 50 o, ) .
Mrametp  Gapababa == 20 cv,
LD =120 cn, FE=60 n, AB =
=1 M, BC =10 cu Onpepe1umn,
CHIY P, YPABiORemnBaIomy 1o Fpys
() =8 wll, noasewcuuin K noa-
piasntomy  Gaony, cean  noddupi-
HHEHT TPCHUSE HEPCBA O CTaaL [=
= (,4; passepann Ko 1ork F npe-
nedper aen

Orser P=021H

5.46(4.76). Tlarpannx AB n BC
npuamut ABC noMeHieHB ABAQ Ojl-
HahoBBIA TeAd G u [T Beca P, cn4- K 2374 5%
3AHHRE HILTLIO, NCPELRITYTOI Mepes
§1on B TOMke 3 Koogupuiuiteut tpeuus memily 1004aMI H oL paiisisid
npuasu paseit fo Yraw BAC u BCA pasunt 45° Onpepesnn, mpe-
HeBperan TPeHHEM A GJOKe, BEAHYHIY Yiga o HahJoHa rpaun AC
k. TOPHIONTY, HCOGAOXIMYIO AMA TOTE, YTOOL rpy3 G HAAL OUYCKATLCS
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Orger {go==f,

5.37(4.77), CayOnaa 3a80KCUNA OROP IKENCIUOKOPORKIOLO MocTa,
HEPERAHYTOTO nepes pexy, peicdurdila B TOM NPpefNoA0KeHR, YTO Bec
OHOPBE ¢ UPHYXCHSIWHMCA Ha f18C [PYIOM YPABHOBELUHBARTCH JRaBJe-
HHEM PRYHTI 1d 10 OIopLE H GOKOBBIM TPeHNeM, fipideM FPYHT — MeJI-
KOSEPHHLTEIN NeCuK, HACWIMENItbl BOAOH, [IpHHMMaeTcsl 33 JKHAKOe
req1o Butunetutos 1ay0nny A 34T03KCHHA STHX ONOP, CHH HATPY3Ka Ha
otiopy 1500 wH, sec onopm #a | M ee vuwcotst 80 kH, Bucora onopui
HUA ZHOM PCh 9 M, BHICOTA BONLL HaA AHOM G M, NJOMIAAL OCHOBAHHA
onoput 3,6 M2, GoKoBas NOBEPKHOCTL ONOPLI Ha | M Buicotw 7 v, BEC
I M3 necky, nacviennoro soaod, paven 18 gll, pec | M* Boan pases
10 xH n gospdrurent TpeHus 0 necox cTasbuoio GyTaapa, B KoTo-
POM 3AKAQUENd Kan ntaa oropda, 0,18

Tipis pacucte Tpensa npaWAMalM BO BIAMANHE, YT0 cpendee JORODOE RaBhEHKe
H1 | M pasuo 106 4 0,97) &I

Orger h=11M

5.38(4.78), Onpenenuts yionl o HaKAONE NNOCKOCTH K TOPHIOHTY,
NPH KOTOPOM Po.IHK paanycd r == 50 MM pasuomepHo KaTHTCR RO nJo-
CKOLTH Matepuas TPYIEHXCS Ted — CTanb, KO3pPHLUEHT TPeHns Kaye-
uns k=005 mm,

Banay madocth yrida & MOMGo npHisTE ¢ = fga

Orser o == 326",

\

5.39(4.7%). Onpeneauts cuay P, HeoGXOANMYI0 AAA paBHOMEPHOLO
KaveHHA WnIHHApHYecKore kaTtka amamerpa 60 cm u peca 300 H no
TOPHAOHTAADUOA DAOCKOCTH, ecaH KoIPPHIHeHT
TPpeHHA Kawenusa k=05 ¢M, a yroa, cocragase-
MbIl cHAOH P € POPHIOHTAJILIOR MIOCKOCTBIO,
pasei & = 30°

Orger P==572 1L

540(4.80}, Ha ropusonTaiuion NAOCKOCTH

70— NeuT wap papkyca R d seca Q Kosdpdmuuenr
TPEINA CKOJLKEHNA Hapd 0 MJOCKOCTL f, Kop-
prusent Tpeuna kadeunn k. [lpu waxux ycno-
BHAX 10PH30NITAALIAA CHJIA P, NPHACKEHHAS B uelTpe wapa, cool-
HIdET CMY PDABHOMEPHOE KAYeHHE?

Oreer kR < [i P=Qk/R

5.41, [pr B3aHMOAEHCTBIN C JCAAHLIM NOKPOBOM JIEAOKOT pac-
CMJATPHBACTLS B paslioBecHn 10A ACHCTBHEM Beca cynna G, cHAaLt NOA-
JACPIAHNA BOALL D, yuopa BURTOB R, 4 18KKe CHJ, ACHCTBYIOINX cO
LIOpoRBl JbRa B Touke opmTeslst K Hopmaanuoro aapsenna N on
MAKCHMANLHON chanl Tpenua F o Yion naxiona dopurtenss ¢ == 307,
Kospiprunest Tpenus f==0,2 HMapectunr snavenun G = 6000 KkII,
R==200 kH, a=20 M, b=2 M, e=1 M, [lpeneGperas andpdepen-
TOM CYAHA, OTPEAe/NTh BCPTHKAJLHOE AaB/AeHHe CyAHA HA JCASILON
NOLPOB P, CHAY NOMACPHKAUNN D ¥ PICCTOAIRE e OT UEHTPA THKeCIH
cynua {,
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Orsers P=RAZHES =230 kil D=5770 wlI, /=083 .

5 12. Tpy3 Q MO.KET ChOABL3HTH NO MEPOAOBATON BEPTIHhaAALION La=
npasasmomed AB. K vpysy npunpenneti TPOC, HECYH TDY3 P pe-
neGperas pasmepom Gaoka D), ompenennTsh 1} ycaosie, upn hOTOPOM
BOJMOHA 30HA 3acTOS (FeOMETPHYECKOE MECTO
BO3MOMNEA NOJOMENHA pasHobecua); 2} yeno-
Bie, TPH KOTOPOM BEPXHAN rpaMimla 3011t 3aCTOA
HAXOJIHTCA B NOJOM{HTEJIBHOH YaACTRH OCH ¥, 3) Op-
amiat,s rpamuu somst 3actos spr Q=5 H,

z
b
ra— T .K T c / g
e T~ ‘“’T 6 2t -
1 .
&
& A
h oaranie 54t t annave 542

P=101], f=02 OD = 10 cum, 4) opinnaru rpanii 304K 3acToR
ap Q= 1,511, P=10H, [=07°,0D0= 10 cm

Oreer 1) QY/PT<S 14-f2,2) Q/P << 3) Yi=—326 cu, Yo=
= —8,6 cn, 4) ¥; = 0,5 cM, Yo = —3,59 um

rmAaBA 1IN
ﬂPOCTP,?HCTBI:HHMI CHCTEMA CHI
§ 6. Cuapl, NuHHN DEfiCTBHS KOTOPHIX NEPecexaoTes u ognofl Touke

6.1(6.1). ¥Yrnosou ¢Toal cocrapren 113 ABYX OAHHANOBO HALJOHCH-
npx 6pycses AB 1 AC, chpendeHHEX B BEPUIKHC IOCPCACTBOM Iap-

uupa ¥Yron BAC = 30° Croab noa- 2z 7 .
ACPANBACT JABA i OPHIOHTANLHLIN 4 .
npoBona AD u AL, coctanasiounx A &
Memay coboli npamon yroa {lami- £ 3

:heHHE haAJOr0 MpOBOAR PaBiio
1 XK. Onpenennts ycitausa 8 6pycs-
9%, NPEANONAIAs, YTO BIOCKOCTH
'BAC peant nononam yron DAL,

npeucGperast BecoM GpycLen 7 ¢ gl Yy
Orser Sg= —S¢c= 2,73 nH 7z e T
6.2(6.2). TopnsonTadbHLe NPO- N aearre 61 W aamanc 62

poga Tesderpaduoli Jnuun noane-
et » rexerpaguomy cronby AB ¢ noanocom AC 1 LOLTIBAAIOT yroa
DAE = 90° Hatstacuna nposojos AD n AE cooTseirisento panHul
120 11 u 160 11 B Toune A wpeimieme wapunpioe antn yron c
seAay miockoeramn BAC u BAL, npi ho10poy €706 ni¢ HCALITHIBACT
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GOKOBOTO BANGE, 1t OAPEACANTL YeLtie S B MOAKALE, €C [t 01l BOCTAR-
Jgud poa yiaom 60° & ropusonty Becow CTonla n noftkocd  upe-s
nefipen, !

Orger o == aresin (/=) =365, S = —400 H

6.3(63). I'pys Q=100 Il nonnepxusaerca Gpycom AQ, map-
HUPHO Jarpemtennbia 8 10uke A 11 HAKIONCHHBM 1104 yiaom 45° K
COPHIONTY, I ABY M TOPH3OUTAILUENIL HCIAVE
BO n CO oumdrosoit annun; ZCBO =
== £ BCO =45 Hawnwn ycuane § v Gpyce it n4-
psimeHun T oneen

Oreer. S =—[41 11, T=71H

6.4¢6 4). autn yenmn 8 0 S, B crepmuny
AB 1 AC v yen e T 1 tpoce AD, ecan Aano,
uto LCBA = £BCA ==60°, £ZLAD =30°, Bec
rpysa P paped 300 Il IlLioekocts ABC ropuson-
Taabita Kpenaenus ¢repacuen B Toukax A, Bu C

h s hd apaiIbie
Oiger T=0001H, 8, =S8, =—3001L

6.5(6.5). Maurn yenaust 8 creprne AB u nenax AC u AD, noa-
repxuasaonmny rpys Q peca 420 H, ecm AB =145 cu, AC =80 cm,
AD = 60 ¢y, 1ocLocTy upavoyroaniukd CADE ropusoutdansud, a
naockocty ¥V on W opepTakagbebt  Kpen ienite B Touke B omapimpuoe,

Oraer. 1. =32011, Tp =210 1i; Tp =—080 L

Rty

P

=
\\
"
IR
i
]
1
1
]
|
il
=

K vz i 1 9141 1L 6% K3ig1i0 ik

G.0(0 6). Onpeac.iutsh yoiinsg B Tpoce AB o B crepwusx AC u AD,
noepansatonin 1py3 Q seca 180 1, ectr AB=170 M, AC=
=AD =100 , CD =120 v, CA =KD u naockoct, ACDA yo-
prsoirtaped Kpenaenunst ciepoxnen s 1oukax A, C n D wapmipitme,

Orger 204 11, —60 11

6.7(4.7). licpenocnpn Kpay, wommiatomun 1pyvs @ neca 20 kll,
$CTPOCLE TAK, KAK YKa3aH0 0id pricyiie, AB =AL = AF =2 4, vioa
LAF = 90°, naoctocts Kpaia ABC aeanT nipaMon Asy) pditibti yioa
LABF nonows Oupencaints cuay P CKHMAIONY IO BEPTHRG ILHYIO
CTOHKY AR, a rakike cuant Py, Pyt Py, pacisinsaioutke cipyuy BC n
tpocit BL w BT, npencGperas pucos dacreit kpaia,

-

6l



Orser Py =42 11, Py =58 nH, Py = Py ==50 ull
6.8(6.8). I'py3 Q neca 1 II nogsewen B Toune 0, han yxaszano
na pneyrne, Kpedenus crepaien B Touxkax A, B u D wapyupuuie
c anenemm’peahugm onop 4, B
i C.
Orser Ry=Rp=264 ili,
€ Re=335 xll
6.9¢6.9). Boanymuntt wap,
YACPANBAEMb LBY MST TpOCAMU,

k11 67 LR FYTTY

HANDANTEN 11071 AcHCTBYHEM BeTpa. Tpocr ofpasyiorT Memay cobon npa-
MOH YTOT MA0CKOLTL, B KOTOPOI OHI HAXOAATCH, COLTABINET ¢ 110
ChoCThIO 10pi30HTa Y104 60° HHanpaBrenne BeTpd IIEPHCILAHRYIAPID
JUHHH TCPELCHCHIS JTHA THIOCKOCTCH It DAPAJJRIhHO IOBEPXHOCTH
sesan Bec wapa 1 3akaouennoro B Hem raza 2,5 wll, ofbvew wapa
2154 M3, sec 1 &* soaayra 13 11 Oupegenute narvamenns Ty u Ta
TPOCOB It PABHONARRCTRYIOWYK P Cial JMdB1CIHA BETPd Ma AP, CYHTIH,
YTO JTHRNN JCHCTRHST BCEX I, NipH
JOMENIIBIX K 1APY, TePecehatoics
B HEHTDe Wapa
Qreer Fl == T3=245 “, P =
== |73 1f
6.10(6.10). a pucyitne naodpa-
MHoHa  ApocTpancTsennast depua,
COLTAR TCHHAA W3 1DECTH CTepAHedi
1,2 3,4, 5 6 Cnna P peficteyer
Ha y3e 1A B N10CKOCTI AIPAMOY10Th-
ke ABCD: wpu 370M ec A
ACHLTBHA COCTaR THET C BEPTHKAILIO
C1 yron 45° ALAK = AFBM
Y16l paspobe Ipenibiy TPeyroabHu- hatarie 610
wos LAK, FBM w NDB npu vep-
,}:Jnmd;. Jill. B u D upstunte Onpeqeanth youwius o cTepAliax, ecan
=|nh
Orefr S =05 _KH, Se=—05 wll, §5=—0,707 &ll, §; =
= 0,5 nll, 85 = -+0,5 nll, 85 = —~1 nH,
6.11(6.11). Oupe1eanTh yeHAHS B BCPTHKAALHOR CTOHRE U B HOIAX
hPana, ¥306pamelHOIO0 R PHCYHAE, B 3ABHCHMOCTH OT Yraa o, echd
El

d H B Memwpern a3



Ralic. AB = BC = AD = AL Kp:enncmm B tonkax A, B, D w E urp-
IIpHBIE

Oreer Spp=P(cosa—sila); Spp= P {cosa -} sina) S, =
=~ P 4/2cosa.

K aataqw G114 K san1e €12

, s
6.12(6.12). ¥raoson croné AB, noasepxusaoiin  BO3AYUIKLIK
Kafenn, yiaep:rudacrTcs apyma  orrskkamp AC 1 AD, npuuem
Z.CBD =90°. Onpeneanth yCHANH B CTOJGE W OTTMAAX B 3RBHCH-
LLOCTH OT yrja ¢, o6pasoBAKHOI O OJHOH H3 ABYX BeTiex Kabe.s ¢ 1 io-
ekoctpio CBA  Bersit kaGeas 10PHIONTAJILHE U B3AHMUO LepOCHIIN-
7 KYApPHB, HATSOKEHAA B HHX OAMKAKOBL K
pasint T,
Orger* Suc ==2T{sinp—cosp}; S:,=
= 2T (s1n @+ o5 @), San == —24/3Tsin ¢
Ot7TskKn OyAyT HaTanyru obe ojHonpe-
MEeHHO upu yciaobud n/4 < << 3a/4 llpa
¢ <mf4 man ¢ > 3nf4 oana N3 OTTAMeK
no/kna OblTh 3amenena Gpycom
6.13(6.13)., Mayta AB yaepmunaerca o
BEPTHRAJILHOM IOONENHE ROLPEICTBOM Yelli-
PexX CHMMETPHYHO PACTOAOMEHHLIX OTTHKCK.
K sagaie G113 YI‘OJ] MC}Kﬂy HARABIMH ABYMA CMCKHBIMY OT-
THkKamn pasen 60°. Ompene i AasJeine
MauTH Ha J1eMAK, eCH HaTRKEHHe KaMAoH A3 oTrsionek pamio 1 wil,
a Bec Mauthl 2 K.
Orser 4,83 kH
6.14(6. l4) Yerripe pe6pa AB, AC, AD w AL apasniuion nisitu-
YrofibHOi THPAMHIDLI I‘IBOﬁ]Jd)KdIOT HO BEJIHYHHE 11 HJDNPABAGHIIO He-
THipe cuant B Macurabe 1 H o | M 3uas sbicoty nrpamnan AQ = [0} y
H pajnyc Kpyid, oiticalikiore oxkono ociiosanus, O0C==45 M, naitu

GG



panno:leftcrﬁyiouxylo R u pacetosnne X ot Tonkn O n0 TOMRM mepece-
HQIH PABROIENCTBYIOMEN ¢ OCHOBaNNEN
Otrger R=4025H, x=1,125 .
6.15(6.15). K seputuse B tpenoxinka ABCD noasemen 1pys £,
sec wotoporo 100 11 Ioann umenT pannyo ajiudy, YKpenieus i

a

TR F

TR

bhoa1at b b oazazi G115 K zttan 6o

f
TOPIBONTAABION  Hoay 1t o6pasyioT sMeAlly co8oH  papithie  yisbl

OnpeAcInTh YCIUTHe B R2h/I0N U3 {I0ACK, €CHIL II3BELTHO, 410 OHH
00pasyior ¢ sepThhaanio BL yiam v 30°

Oraer 3,85 11

6.10(6.16). Hanrn yewaun S B Horax
AD, BD u €D Tpenorn, 06pa3sylomux yram
B 60° ¢ rOpH3OHTAALIOH NIOCKOCTHIO, ecal
pee P paBnoMvMepio nNoARHMAeMoro rpyda
panen 3 xH llpn stom AB=8C=AC
(Bua cpepxy pucyHka' apanoraven  puc
617)

Oroer § =23 xll

6.17(6.17). D.is mopnema u3 maxrtul
1py3a P pecy 30 wll ycranosaein tpenord
ABCD u aeGeana £ Onpeaeaits yeinis B
HOT X TPEHOI I UPH PaBHOMEPHOM ROAHATHII
ipyse, ecti Tpeyrounkun ABC papnocTo
POuRINL Tt yranl, OfpJ30BaNHLIC HOTJAMI H
apocoy DI ¢ 1opusonTanpiofl nI0Ch0CTHIO,
pasuns 60° Pacno.osenue JeGeini 110 o1-
HOWMCUHIO h TPEHOTE BUAHO U3 PACYHLJ.

Orger Sa=8:=313 unll, Sc= h 3axa 0 l?
= 1,55 il

G.18(6 18). Tla raanhoyM HOAY CTOUT TPEXMOCH{l HITITHD; 114 CHITQ
KOMIHLI CFO I0ACK CHAIAKLL WHYPAMIL TRY, UTO IOALH B HIHYPLL (1=
TilBa 06pa3yioT NpIBIbHBIA TeTpaslp, K sepxuen tonuse wratipa
nofBeuten rpys veca P OnpeneanTs peaklltio 110713 R B TOUKJX onopul
i jaTHAHHe nypos T, BHPA3ND HLhOMLIR BEANWNiIL depes P, v

3 &7



I F
Oraer R--!P.T L
6.19(6.19). Pewntu npeapayulylo 3dgauy B TOM CAyYae, Kot ia
HOMKH ITATHDA (BA3AUL UIIYPAMH HE B KOHUAQY, B CePCAHHAX, Api-
HHMas NPy 3TOM BO BANMaHNe, YTO BEC KAXKAOH HOMKH PABCI p H 1ipy-
JOKEHK K ee cepediie

Oroer. R=—‘P+ r=243% .

6.20(6. 20] Tpu onunopoAHHX llldpd A, BucC OAUIARUBLIX PaAi-
YCOB 1i0.10Kei (bl HA FOPH3OHTAILHYIO HIOCKUCTS, B3AHMI0 GPHKACIIOTCS
K oOnsidaiiy WhypoM, oruGalomuM HX B 9KBampua.n,Hnﬁ MLIOCKOLTH,
J HETBePTHIY ndp @ TO10 Ke PAANYCA B TaKme OAHOPOLINIT, Becd

K angaw €20 K 1anave § 24

10 H, nexnt ua Tpex mumunx Onpegesnth HaTsimenne wnypa 7,
BLI3BIBAEMOC AABJACHHEM BEPXHEro irdpa. IpeHses wdpos Memiy co-
G010 B ¢ FOPH3OHTANBHOR NIOCKOCTLIO APeHelpeNs

Orger T=136H

6.21(6.21). B Toukax A, B n C, nexamnx uid APIMOYroibHEIL KO;
OPARHATILIX OCAX HA OMHIAKOUOM PACCTOSHHA { OT HdYa.0d KOOPAHHAT
0, zakpenaeis 1Mt AD = B = CD == L, cpasanube B T04ke D,
KOOPAKHATHL KOTOPO#H

v=gy=zm= (1 — 4317 = 2F).
B ston TouKke noadenten rpys Q Onupeneants watTamenne Hutedl Ty,

Ta n Tc, npeanonarast, yro /\/%I <L <.

I — AT 3% _
a1 /3Lt — ofF 1Q, Te=

I+04/37 o

Orger: Ty=Tp= TRRTL

LQ.

§ 7. llpnsejlenne cHCTEMBI CRA K npocTeliteMy pHay

7.1(7.1). K epuinpaM kyGa NprAOKeHH N0 HanpaBiaenusm pebep
CHJALl, KaK yKa3alio Ha pucyike KareMm yciossaM R0THHB yA0BAET-
BOPATL MOAYAH cun Fy, Fy, F;, Fy, Fy n Fg, yro0Ll 0Obil HaX0in,JUCh
B [‘dBHOBECHM?

c3



Orger, Fi=Fa=F=F =F=F;

7.2(7.2). Tlo Tpem nenepecchalomuMca 0 Henapandensnblm pebpam
npmoyroqhnoro nap4Afiesenunea AeHCTBYIOT TPH PARHEE TIO MOAYMO
CHAB P. Kakoe COOTHOWEHHE A0JKKO CYMIECTBOBATL MEKAY peGpatty
a, bn c uTOGL! 9Ta CHCTCMA MPUBOAMAACH K OAHOH PaBlOAeACTRYIO:
weft®

Orger. a=b —¢.

£
2 ——=
¢ H A{{i/ &
™3
2 % s>
f P
A 4 2 7
K aanave 71 W sapaue 72 h Jaa1e 73

7.3(7.8). K ueruipem sepunnam A, H, B u D kyba npujosenns
yeTLipe PaBHBIR 10 MOAYNIO CHJR® P = Pg-—- Py == Py == P, npiuem
cuna Py nanpasaepd no AC, Po—no fF, Py—no BE n P,—no DG.
Flpupeern 3Ty cMcTeMy K BpocTeHIeMy 21
BHIY.

Orger, PapHopelctayioulan paend 2P u pa-
npasiena no guaronann 0G.

7.4(7.4). K npanunnnomy teTpasupy ABCD,
pelpd "KOTOPOTO PaBHL! @, MPHACKEHLI CHJB,
Fy, no peépy AB, Fy, no peGpy CD u
Fy; B Toune £ —cepeaune peb6pa BD. Beau- 1
unHel ¢y Fy u F, Kaxkne yroauo, a TPOCKUM /C
winbt Fy ya ocn ¥, y 0 2 papun + Fob 4/3/6; x/h v 74
— Fof2; — Fy /23,

I’Ipuuo.qmcsi AH 3Ta CHCTEMA CHR K OAHON pawitoRciieTBylolei?
Ecan 1lpHBO£lHTC§i TO HAMTH KOOpllHHaTbI X H z TOYLRH mepeceqelusd
JuHHY  AelcTBUA paBnojcficTByomei ¢ nao-

1/

cKOCThIO OXz i : %
Orser. TIpyBOANTCS, TAK haX HPOEKLHH FraB- £
1OTO BEKTOpa N FJABHOFO MOMEHTA HR& KOOPAH- %
HaTHBE OCH HMEWT 3Havenns
= g__457
Ve=F,4/3/2, V= F—05F, V,=0; 4 g
My=0, M,=0, Mz::-—a 43 (F) - Fs). a-,/ 5
. _&_‘ a,\/'gu:i_*,pz) h zagau. 70
Kooplunere: x= v, = " 6F, —3F, z==0,

7.5(7.6). K sepmunam xyfd, pefipa K0TOporo uMmeior AJHHY 5 cM,
NPRACIKEHE!, K4K YKA3aHO Ha DHCYHKe, 11eCTL PaBHHX M0 MOAYAIO
cun, no 2 H xkaxaaa. TIpuBecTH 3Ty CHCTEMY K NPOCTEHUIEMY

BRAY,
69



Orser: Cuctema NPHBOAMTCS K lidpe, MOMeNT KOTOPON paBeH
20 /3 HecM i COLTABISICT ¢ KOOPARUATIBIMI OCMH YTILL (05 ¢ ==
= — €05 B =05 y = 4/3/3

7.6(7.6). Cuciemy o Py=28 I, wanpasreunyio no Oz, w
P, == 12 |1, waupas wituyio napannespio Of, KIK yha 340 Ha pHLYHKe,
ine OA =14 M, NpinecTit K KAHOKMUCLKOM) BRAY, ONPEALTINS BedH-
WY [LEAaBIOFO BeKTopa V' BLEX 3THX CHA 1L BE IMUIHTY MY T.(aBHOO

2 ¢
[ 1 “,r
b .
A |
/] /| I Y
// "?‘\ ' 5{ A'] /,fl_ 5 ,‘?
A 4 a
% 4 Bl
&’ 77 A
h samsie 76 K3 77

MoMeilTa M OTHOCHTETBHO APOH IBOILHON TOMAM, B3ATON Ha UCHTPAIL-
HOIt BAHTOBOH oci HanTh yrant ¢, § 1y, COLTABASEMBIE WEHTPALION
BUHTOBOI OCLLIO € KOOPAMHATHLIMII OUIMH, d TAKIKC KOOPAHHATH ¥ |
4 TOURH BCIPEUn ¢ ¢ HJOCKOCTLIO Ory

Orger V=144 H, M=8,65 H u, «=090" p=arclg(2/3);
y=arclg(3/2), v=09 m, y=0

7.7(7.7). Tpu cnan Py, Py v Py nekat B KOOPAHHATHLIX JIOCKOCTSX
H 1apatiedniibl OLIM KOOPAHBAT, HO MOTYT ObiTh Hanp4BACHB KAK B
TY, TaK ¥ B APy Y10 cropouy TFouxd ux upunoxeinn A, B n € ua-
XOAATCA A 3aQ0LIX PACLTOSNHSX @, b 1 ¢ OT 14YAId KOOPIHHAT,
Kakomy yeaosrio {0MRIL YAOBACTBOPSTL BEIHUMNBE STHX CHJA, TOOL
OHH NpUBOAMJAHCH K ONHON paBhopedcTByowmiel? KaxkoMy ycaoBitio

'z JOMKNE  YAORAGTBOPHTL BeXRWMIKNLI 3ITHYX CHJ,

qToOLS CYulecTnoBasa leHTPa/iblas  BHHTIOLAS
OCh, APOXG/AWAR YeNe3 11ayano KOOPAULAT?

: by g PP
OTBBT. Pl +"i_’,;_+ P —0' m— {.‘P] t—t

— s

A A T oaly
v —==7 D nepom ovsere Py, Py w Py npoexumni

p CHM,
e 7.8(7.8). K npasnabiomy terpasapy ABCD

¢ peGpaMH, pasHLIMK @, mpuaoxend cuaa Fy no
pepy AB w cuaa Fo no peGpy CD Hantu
KOOPARHATH ¥ W ¢ TOWKH JePeceyents UCHTPAILHON BUHIOBUH OLis
¢ naocKocThio Oxy

K aaq1ue TR

o avi eFi T} a 1,5,
BET) X=——m ——y =~
thedd o Fi4H y 2 Fi41;

70



7.9(7.9). Tlo peGpam Ky6a, paBHbIM g, AefiCTBYIOT ABCNANLATL PaB-
HBIX 110 MOAYAIO cia P, xak YKd3dHO Ha PHCYHKE [Tpusgern a1y Cn-
CTeMY cul K KaHOMHHecKoMy BHAY B ONPEACHAHTL hQOPAHNATH X H Y
TOUKH NepeceyeHHs nentpaisiiof Bml'ronoﬁ OCH € MT0CKOCTLIO Qxy

Orser V ==2P +/6, M =1</,Pu 1/6 COSU == — COS f = — '/2 cosy ==
==Y /8, x=y="sa

7.10(7.10). ]'Io peGpam npaAMOYIOALHOIO DapajJeaennnena, coot-
BETCTBEHHO PJBHEIM 10 M, 4 M H § M, NCHCTBYIOT IUECTh CHJ, YKA3aH
HUX Ha pHcyHKe: Py =4 ], P,=6H,P; =3 H, Py, =2 H, Ps=6H,

zl

L 4

1
1

A Wr___

K zinaewe 79 K aastaw. 7 1u

Ps==8 H TlpuBecTs sTy cHCTEMY Cil1 K KAHOKRHYEChOMY BHAY H Olipe-
AeNHTL KOOPAMHATHL X H y TOUKH NEpecevenHss UeHTPaNLHON BHIITOBON
0CH € TAOCKOCTBIO Oxy

“ Qreer; V=54 H, M=—473 -4, cosa=0, cosp =037,
cos y == 0,93, x = —11 9 M, y=—I10 M

Koazawme T K sanawe 712

7.11(7.11). Papnopencreyiomnte P ==8000 nH n F =5200 xH cnn
RAOAEHHY BOALI HA IIJIOTHII}? NIPpHIOALNEL B cpenneﬁ BC[‘)THKa.ﬂbHOﬁ fno-
CKOCTH MeNNeHANKYNSIPHO COOTBRTCTUYIOUIHM TPAHAM Ha PaceTOsHHY
H=4 M n h=24 M or ocopanns Cuna Beca G, == 12000 kH ups-
MO}?POJIbIIOﬁ HACTH TJIOTHHL npnno;heua B Ce I.ICHTPE, a CHAa BecCd
Gy = 6000 xkH Tpeyronbnol 4acTd— Ha PACCTOSHHW oAHOH TpeTil
DIHHLL HUAKHETO OCHOBAHHA TPEYIOALNOTO CCURHMN OT BePTHKAJLION

T



rparn 37010 cevenun  Ulupnka nnotuww 8 ochobainn b= 10 M, p
pepxHed waLTH o =05 M, tga = 5/12. Onpeie uTs paBUOACHLTBYIO
ILYIO paciipefeneiHbiX CiJl PEAKIHR § PYHTA, A KOTOPOM yLldHOB.1@HA
BAOTHIIA

Orser: R.=3200 «il, R, =20000 kH; ypaBHeuse auxun necil-
CTBHA paBHodCHCTBYIOMIEH §256¢ — 20y 4 53 == 0.

7.12(7.12). Bec paanovaurs ¢ Geronusim ochosannem G == 140 gH.
K maure npuiokens ciaa Hatsmenns anreuusl F == 20 kIl u paeno-
RehcTBYOILAS cHYl AaBaeuus serpa P =050 kH; oGe cunut ropusoi-
TASBELL H PALHOJIOMENE BO B32UMNO RePHCHARKYAAPHUIX TAOCKOCTAX:
H=15m, A=0 n Onpeac.uts De3yAbTHPYIOULYI0 pedKuUHI0 I'DYHTa,
B KOTOPOM VI0MCIO OCHOBAIHE MAYTh

Orser: Cnnul peakilMu | PyHTA [PUBOEATCA K JeBOCTOPOHNEH AH-
naMe, coctoaulerd ua cHarl V=150 kH, nanpasnennoil no ueHTpans-
uofi ocn

— 04 HMy42z  W—=5G2—l4x _ —2x 4Dy
§ - 2 T =

BEEP<, W maput cva ¢ Momentom M =460 xH.m Gep annamul nepece-
K4eT MAOCKOLTE OCHOBAHHA B TouKe x =22 M, y=2 M, 2=0

§ 8. PacnoRecHe NPOH3DOJILHON CHCTEMEI CHA

8.1(8.1). Ha xpyrsoii HakaoHUOK MIOULAAKE, och KoTopoit ACD
HAKAOHEId K BEPTHKAAN DoA yraoM 20°, ykpenheno B Touke B rteso
peca 400 [ QupexesinTb MOMEHT OTHOCHTEALHO ocH AD, coznapaeMuiit
CHJION THXKCCTH Te1a, ec/IH pagnyc CB =3 M ropu-
IOUTAJMEH

Oraer 410 H-m. ,

8.2(8.2). Berpadoii /nBATATEIH HMeELT UEThIpe
KpblNia, HAKJOHEHIWX Rod  yrioM o == 15°=
= arcsin 0,259 k nAOCKOCTH, nepleltinKyIapHOil
aCH BpalleuHn; panuo&eﬁcwymman CHA OdB.[ellHs
petpa Jld Kaaoe kpeuto passa 1 kH, tianpasJieHa
no ACPREHAHKYISIPY K NAOCKOCTH KPblAa H NPHAO*
JeHa B TouKe, otcrosiledi Ha 3 M OT OCH Bpaluelus,
Hautu spamawouiui MoMeut

Orser: 31,1 xH-m.

83(83) DleKTpPoABKraTeNs, MOMelleHHBH HA ocH O KoJeciloro
cKaia TPaMBaNilOlO BAFOla, CTPEMHUTCH NOBEPHYTH OCh IPOTHB YacoBO
CTPeIKH, NpHueM BEJHYMNA MOMEIT ppdiaoltet mape cun (P, P)
pasna 6 kH-m, a paanyc konec 60 cu.

OripeneanTn LAy TAFR Q KOAELHOIO CKATd4, NPeAnosaras, 4to on
CTOH1 HA TOPH30NTAJLHLIX peibcax Tpenuesm Kauctusi upeHebpeyn

CHa4ana HaxoauM CYMMY CHJI TPEUHSt MeXAY KOJQeCAMH H pelib-
CAMH, B3AB MOMEHTHI CHJ OTHOCHTCALHO OCH O. 3atem OpoeKTHPYEM
BECE CILALI, DPHJAOH{EHHBIC K KOJUCCHOMY CKAaTY, Ha FOpHIourdaaniioe Ha-
npaBaenne

Ozger Q =10 sll

K aanasc B 1
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8.4(84). K oxpy:noctam Tpex Anckos: A paamnyea 15 cm, B pa-
auyca 10 cm ¥ C pafinyca 5 cM 0puaokhensl Napy CiHA; BeAHYHHL CHA,
COCTABJSIOUINX Napl, COOTBETCTBEHHO Pabubl By == 10 II, By =20 1l

Koarmawgd K sanave 84

u P. Ocu GA, 0B n OC sexat o onuoh mjockoct; yron AOB npa-
moil. Onpegesmits Beshuuny cunu Py yron BOC = o rak, urobut ¢n-
creMa TPex JHCKOB, GyAYUH copepiuenio cBo6oNIiO, OCTaBadach B PaB-
HOBECHH.

Orser. P =50 H, a == arcig (—0,75) = 143°10’

8 5(8.5). IlooteMELIN Kpau ycTaHOBICH 112 TPEXKOJCCHOH TeEJeAKe
ABC. Hamectusl pasmepH kpaua: AD=DB=1 Mn, CO=10 M,

W apnsne 85 h ashale 56

CM =1 M, KL =4 u Kpan ypasuosemnsaercs npotnposecod F Bet
hpana ¢ npotHsosecoM papey P =100 xH u upnaoxen B toune G,
aekaien B naockoctH LMANF na paccroanuu GH=0,5 M or ocu
Kpana MN, noanumaemu rpys Q secnt 30 xH, Haiirn nasneine xo-
JieC Ha peJlbChi ANA TAKOIO NOJOIReHHS KpdaHd, KOTAA RJOCKOCTh €ro
LMN napainensta AB.

Oreer. Ny =833 wH, Np==7833 kl!, Nc = 43,33 xH.

8.6(8.6). BpeMenHtfi MoABEeMHHH KPABR COCTOMT H3 NHpaMUZH
€ TOPH3ONTLALHUM OCHOBAHHECM B BHIE DABIlOLTOPOHHCIO TREYIOJNb-
nuka ABC v ¢ BepruxannHOfi 1paubio B Bule PaBHOGEAPEHHOTO

i)



ipeyioanHuka ADB, s Toukax O v D wmdpuupho 3aKpeniena BepTHRAL-
a8 OCb KPaia, BORPYT KOTOPON MOsKer Bpamatues crpedd OF, necy-
inas rpys P Ocuovaune ABC npikpemicho %X (yiglaMENTY HOMIUKI-
mkamn A 1 B o sepingaanin 6outor © Onp wauTh peakiin onop
NPH PACHOJOKCHHH CTPLILL b KJOCKOCTH CHMMETPHHE KPaHa, eQid pec
ipysa P =12 kll, sec npana Q==0 kitl, npuucm paccrosmne cro
HeHFp snetTt S ot ocn QD papno =1 M, a=4 M, b =4 n
Oreer Zy=Zy=15,00«ll, Zc=—12,12 k1], X1 =Xy =10

KainaieAT K21 BA

8.7(8.7). Kprturra CBETOBOPO MAWIHHLOTG AOKA YACPIKHBILTCR B
10PHIUHTATLHOM TONOMEHHN CTOHKOR FG, YOHPAOWEHLH B KPLILKY
B Touke F na paccrosipn £F = 1.5 M oF ocn Rpuivikn Bec xpuigrp
P =180 H, amma ee CH =23 m; npnua CE =10,75 M, a paceros-
B wapnupos A n B ot kpaep gpumnd AL = BC=0,15 M. llafn
peaxunn Japuipos A n B u ycHane S B
crofike FG.

Orser Zy=—0l H, Zz=130 II,
Y,q =Yﬂ=0, S=138 II

8.8(8.8). O.oponnas RpAMOYTOMb-
HaA naacraika ABCD, onapasicn #a tpu
TOUEHHBIE ONOPH, e #3 KOTOPLIX pac-
MONONCHL B BEPUIHUAX MPAMOYIOIbLIN-
ka A 1 B, a2 Tpetha — B HEKOropoK 104-
ke [, ylepiuBJeTCH B TOPHIOHTIILHOM
nosokesn Bec nnactuHkn pasen P
Navnepue wa onopul 8 Toukax A 1 B co-
oTBeTCTRERNO pavist P/4 n P/5 Hautn
nasaenue Nr ua onopy B touke E ® Ko-
OPAHHATEL JTOR TOWKH, €CHiH AARNL CTO-
PO ILIACTHHKN papssl @ 0 b

L !I
Orger' Np= gz P, x=

Kot B) ==-—:-:l-b

6
e U=

8.9(8.9). CToa cTOHT Ha Tpex HOMKKaX, Kokuw Kotophix A, B u C
oOpas3yior paBHOCIOPOHHUE TPLYTOSLUHK CO CTOPOUOR a. Bec c¢T0jid
pinel P, IpHueM USHTP THKECTH €ru PALAOJILMKEH ila BCPTHRA 1h 200,
HpoXOAsuteli wepes wentp O Tpeyroautinka ABC lla croane nomeinex
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1py3 p B T0uKe M, hOOpAHBATEL hoTOpOil X W g3 och Oy napan 1eanid
AB Onpeaendtn lasJietine hamaot'HosRH Ha nox

phr . \ i

Orger. N 4== P;'p +(—‘—§— c-—y)-f?, Ny = 'f;‘"-]-
/3 P P4y 243 &

o+ 3 )5 Ne="FE 5500

8.10(8.10). Kpyrisin €TOT CTONT Ma Tpex HOmhdX Ay, Az 1 As,

B yentpe O novenen rpys Kahomy yenopino ROAAHEN YAOBNCTBOPATD
HEHTPANLHbIE YLALL ¢y, ¢, H (py JLISL TO) O, YTOBN AdR'ICHHUR Hd MOKKN

Ay, Az 1t Az oTHoCHMICK, hak F2 214737

TPt pelreisin 11wl GepyTes {OMUIFE CH OTHOCHTCILIG ABYA N3 Py COR
04y, 0A; 11 OA;

Orser. @) = 150°, gy = 90°, @3 = 120°,

8.11(8.11). Kpyraas niacTiihd, BECOM hOTOpOn npeHebperaey, no
ROHTCST B FOPHIOHTRILICM HOTOMAENH, OREPARCL UCHTPOM Hda OCTIiC
O lle napywas paBifOBECHS, 110 OKPYAHOCTH INIACTHHAN pasMECTU/H
rpysut P, Beca 1,5 H, Py eeca 1 [l u Pyveca 2 HL Onpejesnity yrawm
el

Oracr o = 75°30', p = 151°, .

K 31%a1e 8 19 havarn BN K 21nn § 12

8.12(8.12). Pemeunuin wnns CD aunamo Mabinnsl nwMeeT pajnuyc
10 cv, pasmepit Ba.ga AB yhaszauw Ha pncyune HaTsmenne sepxueit
senyuen vetsn pesmna Ty == 100 H, nusuen nepomon Ty = 50 1,
Ounpeseauts ppaniaiomnn Moment ¥ i peannwu noanmnuunos A n B
HPH  PJBHOBECHN CHCTEMBL, fIpeHelpel 41 BecoM  WJACTEH  MJAMINLI,
(P, P)— vapa, o6pasyemast CHAQMH COIPOTHB TCHILT,

Orger M=51l m, Ay =—I80 1], Xsg=301I1, 2, =2,=0

8.13(8.13). 1la 1opu3oNTANLHEN BAT, JeAdilim B NOALIHTHIILG »
A H B, 1eHCTBYIOT € 0ANON CTOPOHL Bec Tena @ == 250 11, npuuisan
nore howsy O paanyea 20 cu nocpedacrsors Tpoca, 4 ¢ APyroH
cTopoukl see iedd =1 nH, naneroro na ciepaens DE, neitamenno
chpermiennut ¢ Bagoam AB nog npavmuy yraouw  Jlanu pacerostiis
AC =20 cM, CD =170 cm, BD =10 ¢ B notomenns pasiopechs
crepasenh, DL oTh1oneH 0T BepTihe 11 KA yroa 30° Oupeaeants pac-
cTosHie [ HeNTpa TamelTt TCia P ot ocy Bata W8 n peanuun noi-
unintikos A it B,
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Oreer {==10 cv, Z; =300 11, Z =950 11, Xa=Xn=0

8.14(8.14). Ha iopusontanuiuii Baa AB Hacaxeunt 3y0uatoe go-
neco C pajnyca | M # wecrepus D pannyca 10 e Ipyrie pasvepnl
yRasain Ha pucynke K gouety C no namnpapiaeliio KacaTenbLllown npn-
JOMKCHA 10pH30UTANRHAA CHta P==100 I, a K wecTepue D, Takmke
1O KacaTeabHod, NPUAOKeHd BePpTHRAALNAN cuad @ Oupeneants cuny
Q n pearunn pomwHnHukes A # U B N0J0MeHER paBHoBecun

Oreer Q=1 KIl, X1 =—10 II, Xy=—90 H, Z4=—000 (I,
ZI! e= —100 H.

K saasue 8113 k qaziie 814

8.15(8.15). PaGounit ynepxkumaer rpya Q=800 H ¢ nomoiuvio
BOPO1d, CX8MaTHUCCKH H3OOHPaMEHIIOND Ha PHCYHKe; panuyc Gapabana
=0 cM; anuna pykoatkH AK =40 ¢, AC=CB =50 cu Omnpe-
AReNUTH Aasneillie P iy PyviOATKY ¥ A4BJi€HHA OCH BOPOTa Ha ORopbl

K za1a1¢ B 15 K sagaie 8 Ju

A u B npn Tom noJjocuud BopoTa, KorAa pykostka AK 1opusou-
TaAbHA; LHAa P BepTHRAALHA,
; Orger P=1001l, X;=400H, Zp=-—100H, Xp==400H,
a=70

8.16(8.16). C NUMOILLIO BOPO1d, CXeMATHYECKH K300paKeRIIOI ¢ Ha
pHcYIke, yaepmuBaeTes 1pys @ = | kH Paanyc GapaGana R =5 cm,
Onnta pykoatkn KD =40 M, AD =30 cm; AC =40 cm, CB==
=60 (M Bepesxa (xomnn ¢ 6apafand No Kacatesinilon, 11aKACHEHHORA
K rOPpusonty nog yrsos 007 OQnpemenurs pasicune P ua pykoatky H
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peakunu onop A 1 B npu TOM 1ONOKEHMHH BOPOTA, KOrRa PyKOATha
KD ropu3onTadbla.

Orser’ P=125 H, X, = —300 11, Z, = —357 H, Xp=-—200 tI,
Zy = —384 H.

8.17(8.17). Ha san AB BopoTa HaMOTalla BepeBKa, HOMIED KHBAIO-
nas rpy2 Q: Paanyc koneca €, 1acaikeHHOFO Ha Baji, B ulecTL Pas
6nabine panuyca Bana; APYrde passepsl yKasdiol Ha PHCYHEKe. Be-
penxd, 1AaMOoTaHlasg Ha Ol\py:KHOCTb hojaeca y uavTsirHBaeMan rpysoM P
Becon 60 H, cxoaut ¢ Kojeca no KacaTelibHOH, HAKAOHEHHOH K 10pH-
Jouty nos yriom o = 30° Onpeneauts sec 1pysa @, uUpu KoTopoMm

1
i

K aanave §17 K anzaue 818

BOPOT OCTAETCS B PABHOBECHH, A TaKiKe DeaKuMM NOAMIHIHMKOB A N
B, npenebperan BecoM Bala H 1peuneM ig Gabre D

Orger Q=360 H, Xo = —693H, Z, =160 H, Xz==173 1],
Zp=230H

8.18. Hpamoyroabnan opnopoanas noaka ABCD seca G yzepmi-
B4ETCH B TOPHIOHTANILHOM RONOKetinn TpocoMm Eff, cocrapaswommy ¢
NA0CKOCTHIO NOAKH yrod o« Osipejenuts Ha-
TsKenue T Tpocd (BecoM ero apeHeGpeds)
1 peakuuy nietesin A 1 B,ecnu AK= KB =
=DE=EC w HK uepneHEukyaspuo
AB

Qraegr: T m'm%—a", XA = XB =—E‘Ctgﬂ,
Zy=2y= % 2
. A
8.19(8.19). Onnapoaiids NPAMOYrONLIAK
rpuinka Beca’ P==400 Il yxep.kusaetes K sazaie 819

npu OThpLIToH Ha 60° Haa ropusoHTOM NpO-
THBOBELOM @ Omnpesfenuth, fipenebperass TpeuneM Ha 6aoke D, pec Q
® peahnuit mapuupos A u B, ecau Gaok D yhpennen Ha ogHoH mep-
tHkaau ¢ A w AD = AC,
Oreer. Q=104 1, X, =10011,Z, = 173 H, Xps =0, Zp =200 1,
8.20(8.20). Ounopopnas npamoyiodbitast wpelwke ABCD suiuia
MOMET BPSIIATLCS BOKPYD COPHRONTANBHON ocn AB Ha rleTiAsx b ToW.
Kax A 4 B Topusonranpiaa opepesha CE, unapasanenvidas  Ax,
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YACPIKRBACT Kpuiky nol yraom DAx =30 Onpeneut, pearuun n
Met.asx, e 1 Bec hpenugn 20 11
Oraer XA == U, Z_d = 10 H, XB == l?,& H, Za =10 H
. 8.21(821). Kpmmika upsMoyioanioio suwthed ABCD wonsepia
C O LHON cTopoinn nd.aoukon DI Bec gpwmkn 120 Hi AD = AT yron
DAE == 60" Onpeac.asTs peakunn mapinpos A n B, a Taxme ycu-
awe S B n4a.008e, Bpenciperas e¢ BeLOM | '
Orser Xa=17311, Zs=30 11, Xp=0, Zp=00 1], S=315 11,

Z F &
r > i
L F
A
P A R
:c/
K aanaw 820 K sanaie B2l Koamaan R.2

8.22(8.22). @pamyra ABDC Beca Q ==100 H oTkpuTa 1la vro.
o == 60", Hako BD == Bl, CE = ED; wepesxa EF napas.ieanna nps-
Mmofi DH. Onpepeauts yenie
P, ueobxonnmoe 138 yAepad-
HuA HpaMyrs B pPaBHOBCCIM,

N peakunn nete1 A n B
Orger P=50.H, X,=
= Xgﬂglj Ii, 21 = Zn =

=375 H -
8.23(8.23). Paseoauas
vacth ABCD moura Beca 15111
K agare 823 nopHaTa nensio CE, nepekir-
" nyton uepes Gaok E na .ie-
Gesry K Touna 7 HaxoIn1cs B BepTuKaanitoi waockoet GBy, Onpe-
OEJHTL  JLast HIOOPAIKEHIIOTO HAa PHCYHRE MOJOMKEHAS  HaTsikenHe
z} uens CE n peaxumnn B TouKax /1
. A B. LleHTp TAXKECIH PA3BOAHON
HACTH COBRARACT, € UEHTPOM
npamoyroavitnka ABCD

Orget T=375xll, Yi=0,

&
|
1
|
P B -
A it 7. Za=75 wH, Yp==—325 &l
39°‘<~w! 75 = 5,625 kil
p) *ud 1 8.24(8.24). Opnopoanas npa-

- MOyroanias pama peca 200 11

K 172d1c 829 UPHKpen.Iella K CTCHE JIpH T0-

MOUIH 10aPOBOTO WaphHpa A #

neTsH B K YAEPIKHBACTLA B TOPHIOHTANLHOM TTOJOKEBHA BepeBKOl LE,

npussIannoy B Touke C paMbl B K rBO3AI0 E; BOHTOMY B (TeHy Hd 0 §-

BO# BepTHxaan ¢ A, npaveM LECA = £ BAC = 30°, Onpeneants Ha-
THIKEIHC BePCBKH 11 ONOPHEIE PEdRLIKH,
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Orger. T=200 I, X,=2866 I, Ys=150 I1, Z,= 100 H,
Xﬁ = Z{; == 0

8.25(8.25). IMosnka ABCD mdaroHa, hoTopasi MOMET Bpalnathesl Bo-
Kpyr ocu AB, yiep,KuBaeTcH B FOPHIOHTIALIOM HOJOMERIH CTEP K-
HeM £D, npukpenacizuiM npu nomowtH wapuupa £ K 'BepTHUnAibHON
crede BAE Bec nonxi u Jje.mamero Ha Hen rpy3a P papeu 800 H »
NPHIOAKEH B TOMKE HEPECCHCHMA AWATOHJLJeH npsamoyronsunxa ABCD.
Haun paamepnt, AB=150 cm, AD =060 cm, AK=BH =25 cu
Hanna crepmun ED =75 cm. Onpeseants yenane § B crep.kHe ED,
HpeHeBperds ero pecos, H peaxuuy neresn K n H

Orger 8 =666,7 H,Xx = —666,7 H,Z, = —100 11, X, = 133,3 1],
Zy =500 11

z
1

J

1

1

]
i
1

Ao 4
// b
7 £

K 33nai1c 825 K sanyic 6.6

8.26(8.26). KpaapaThas oxuopoxnas njactuika ABCD co cropo-
Hou a =30 ¢cm 4 peca P =15 H zaxpensena 8 Touke A upH NOMOIEH
IIdPOBOFO 1HAPHHPA, @ B TOuke B npu 1OMOWH UMAHHAPUYEChOID
apuupd. Croposa AB ropusontaasna, B rtouke E maapctanka onn-
paerca Ha octpue.' B Touke A #a maacTHuKY Reflernyer cuaa F ua-
paanedsnHo cropoie A8 Ha#rtu peakuuw v toukax A, B u E, eeau
CE=ED, BH=10¢ ¢m, F = 10 H u nnacruska :
ofpasyer € TopU3OHTAJLHOH HJIOCKOCTHIO Yrod
a == 30°.

Orger: X,=10H, Y,=23bH, Z,
=—011 H, Yp=—343 1, Zz =323 H, Rr
=2,17 H.

8.27(8.27). Onuopoamas  ropusoHTaAbLHAA
naKTa Beca P, uMetoutas opMy ApIMOYRONLHOTO :
napajesenunesid, NPUKPeNNend HeROABHIKHO K K 111aie 827
3eMJIe  ECTHIO APAMOANHUEHHBIMH CTEpHUAMH
OnpedeanTts YeHARS B OHOPHLIX cTepKHax, obycnoblienHule BECOM
[AHTH, ecid KOHUBL CTCPAKHEeW NPUKDENJCHLI K HAHIe U HemoABILAK-
HBIM YCTOSIM LIAPOBLIMY 1A PHUPAME

Orser: S[ ms‘g =.$.;=35=0, 322833 "‘;g-.

8.28(8.28). Oupezennts ycHAHS B MIECTH OMNOPHLIX CTEP.KHAX, NOJ-
nepKunawuinx woaapartuyw ity ABCD, npu neucTteun 1opH30H-
TalIbHOH CHJIL P BAoab cropoun AD, Paimepn! yxasanpl Ha pucysxe
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S Orser: Sl =P, S,==pP '\@. 313 — P, 31 = P -\fg, Sr,==P f\!’én
= =P
G

8.29(8.29). TpnMoyroaskas aABeps, HMEIOWARA BePTHKAILHYIO OCh
spaitenud AB, o1kpuTta na yroa C40D = G0° u yaepxuvaeres B atou
HONOMEHUN ABYMS BePeBKRAMI, 113 KOTOPHK oala, CL), Hepexuiyta ve-
pea GRok u uatsrasaetes ipylom P =320 H, gpyraa, £F, npusssana

k-4

K 11za e 828

Bosuman 820

k touke F nona Bec gsepu 640 II; ee mmpana AC=AD =128 1,
BiicoTa AB = 2,4 m. llpeneGpeiaa Tperuem Ha Giloke, OnpeRennTL Ha-
Tsokenne T pepeskyn LF, a Takme peakudu UMWJAMIADHYCCKOTO iugp-
nupa B Touke A 1 uonnATIKa B Touke B. ¥
Oreer. 1=320 H, X,=09 II, Y,=—280 H, Xa==208 H,
Yo =440 11, Zs =640 H
8.30(8.30). Crepikent. AB yaepupaeTCa B HAK.IOHHOM O TOMeIntY
ABYMA LOPH3OHTAMbNBIME Bepeekamu AD v BC, Tlpu stom B Touke A
CTePIKeHb QINPIETCS] Ha BEPTHRAILAY IO CTCHY,
H4 KOTOPOM HAXOAWTCH TOuka D, 2 B TOMKe
B —una topryodra.suiet won Toukuw A o C

24 JCIKAT na oanoM BepTiraaw. Bec crepmug
A 8 I1. Tpenueum B Touxdx A u J npeneGpet aev,
A\ £ [TpoBEPUTE, MONET JR CTEPIKEIL UCTABATHLCS
g Vo far B PABHOBECHIH, H ONPCACANTL HATAWeuns 7,
,//’ NP7, H 75 BEPENOK W PEAKIIN OROPULX TAOCKOCTEN,
65 ecin LABC = £BCE =60 .

:/{/ T Rni?gﬂ?}'i1ﬂ=l,l5H,TB=2,3H,R1"—=2”,

K zinive 530 831(8.31). TMapa cni, BpdnLIOand BO IR~

uyro Typouny 7 n uMesomian Movent 1,2 gy,

y paBitonemMB4AeTCs pandeniney na 3yGew B Kojueckolo 3y06yatoio

Kodaeca OB n pearknuami onop floBaenue ia aylen HepiielyinKy  apHo

K pannycy OB =06 M ¥ COLTIBARET ¢ TOPHIOHTOM 101 o == |57 =

= aretg 0,268 Oupeneantib peaxiizn stopgnsrnuka C u nonbuntinhe A,

eUI pee Ty pOIM © Bajom n kosecom panen 12 xH u wanpasnen
% 104b 0Ly 00, a paccroanin AC=3 ¥, AO=1m,
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Oreer Xa=2,667 nll, Xe=—0,667 nll, Yy =—Yc=0,107 &},
Ze == 12,54 nil '

8.32(8.32). Berpsuon anuratea ¢ ropuionTannton ocuio AC umect
HeThIpe CHMMETPHUHO PACHOMIOMEHHBIX KPBLIA, MAOCKOCTH KOTOPBIX CO-
CTARJBAIOT € BEPTHAAJILUOH MJIOCKOCTLIO, liepneHanKyanpHol acn AC,
pasnite yram 30° Ha pacetosunn 2 M oT ocH K hamaoMy hpbulay npu-
JoAela HOPMAALKO h €70 IWJIOCKOCTH DPaBHOACICTBYION{AS CItW NaB-
Jenns netpa, papuast 1,2 kH (npoao D B npoesins na miockocTih Xy

K aantic 831 K s3amayc 832

n3oBpaseto otaeasio). Ocn, aBuratens onnpaeres B toune A Ha noa-
Wlikle, B TOuhe C—Ra NOANATHHL I YAepHHBAETes B NOhoe Hep-
THAANLIEM fasAenneM P Ha 3ylen noneca B, npousBOAMMBLIM He no-
haJSHHON HA pHCyHne DiecTepreu, Pamnye konece B papen 1,2 m; pac-
ciosiusl BC =05 M, AB=1 u, AF=
=0,5 m Onpemesanis nasrenne P n pe-
anln onop

Qrger. P=4 ull, Z;=1,333 ull,
Yc=-—-0,416 l\“, Zc =2,657 KH, X1 ==
=AXe=0

8.33(8.34). I'pys Q pasHoMepPHO NOA-
nunMaercs Moropom M nocpeactsom Gee-
wonendoft wenn QnpeneanTs peakilud
onop A 1 B n natamenna B nenn, ccian
BeTBU IEeAH I1ahJOHEHRE [ TOPH3OHTY 04
yraayn 30° (oci O;vy napaiienpsa ocu h 33aue 833
Ax). liasectio, uto r=10 cM, R=
=20 ¢v, Q@ = 10 nll, uatamenne serynicit wacry nenn saBoe GOMLHIE
HATS ACINIS BEAONON YicTH, T ¢ Ty =27,

Orger Ty =10 nll, =235 ull, Xs=-=5,2 nH, Z, ={ s,
Xﬁ='—7,8 IJI, Zn= 1,5 Kl -

8.34(835). M1 nosvema nonposou 6abe neca P =3 nll cayanr
BEPTIRA TLIELIE BOPOT, Ba'l LOTOpPOro pagityca r=20 cM omnpaercs
HHAUIM KOILOM HA AORBATINK A, 3 BEPXHHM hOHUOM YACPMHBJETCA
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B RojwHiiHke B Bas npuBoantcs no spamenue motopo. fafita e
OOXOARMBI 351 PUBHOMEPIOIO I0ALCMA KONDPOBOH Galil Bpanlaosnd
MONEUT MOTOPQ, # TREKC PEAKUGR B oAnATHnKe A 0 no.ussntnke B
Tlpn stom pano: iy =1m, A=1730 cm
Il BeC #pautaunxes vacredl Bopora
Py =1kKH. :
Oreer Myp==06 kH:m, Xa=0,
P Yn#—-?,] K“, Zi=1 K“, X,';=U,
Ys =—09 kl
8.35(8.36). Bopot, cuykaurnit asa
RO beMd ROPOALL H3 HAKNOIIN0I 0 yp-
$a, coctout W3 Basa paanyca 0,256 M
g aauust 1,5 m Baa npusonntes so
—f{iiz pe BpAUEHRC TIPH HOMOU MoTopa (Ha
pHeyHRe tie fokasan), OQnpeaesants
peakinil ONOP 4 BPALIAIOIAN MOMEIT
Map MOTOpA, ecaH nec Bada paben
. 0,8 xtl, see cpysa 4 1, Koapdrurenr
TPeHHs MeXAY FPY3OM u NopepXtoctuio wiypa pased 0.5, yron ua-
khaona wypda k ropusonty pased 30° n mecTo cxofa Tpoca ¢ paja
HAXOAHTCH il4 paceToanuy 50 ¢M oT noputunuyga B Bpamenne sana
CYATATL PABHOME]IELIM

z

I
Land

K 1mgaie 834

|
|
{
Ay
t

77

K sgmave 835

Orger Mepp =093 xH-M, Xao=—1,08 kH, Z,s=1,02 KH, Xs=
= —2 |5 gH, Zp = 1,65 kH

K avnare B3G

o b i o i -
8.36(8.37). ['opn30HTANDHHEY DA TPAHCMHCCHH, HECYILUTT 4Ba WIKH-
8a C u D pementofl nepefays, Moxer BPAIGATLCS B Nogmhniakax A
B 5 Paguycn wkuBos: re = 20 cM, rp = 25 cM; pPaccTofing MIKHBOB
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OT ROMIUHNHNKOB @ ==b =30 cM; paccTosHe Me.KLY MKNBAMH
¢ = 100 ‘es. Hatsmeting netsed pevus, HazeToro Ha mxue G, ropuagH-
TAALILE 8 HMEOT mennuyant Ty u §), npugen’ Ty = 2/, =5 KH HATH-
MCHYS BeTBEN PeMIA, HAteTOTO Ha WhHB D, 06pa3yloT ¢ BepTHKaNhIO
yroi o« == 30° n umewor seanunutt Ty w 1, npuuem Ty = 24, Onpenc-
JHTh HaTsaeins Ty u f2 B YC.IOBHAX PABHOBECHS! H PEAKNHH NOALMI-
HUKOB, BLI3BAHIKIE HATAMECHUAMH peMuefl,

Oreéer To=4 nll, f,=2 kH, X,=—06,375 kH, Z,;——la KH,
Xg==—4125nll, Zs —39 nH.

8.37(8.38}). ﬂau.nelme NIATYHA ABHFATENA, COCPelOTOHEHiioe B Ce-
peaune D wefikn xoxnenwartoro sana, pasio P =20 kH u wanpasaenc
noit yrnoM 10° & ropusouty, npuyeM naockocts ODQO), npoxomsiids
yepe3 ocH Bana 00y » mefikn D, oGpasyer ¢ sepruraanio yrosa 30°

K aan e 837

Ot MaxoBMKa yCHJAHE NEPEAdETCH HA 3aBOA KAHATOM, BETBH KOTOPOro
HapasJeJLiibl ¥ HAKJONEHH K FOPHAOHTY moa yroM 30° Heficteue
cwiel P ypasnosewusaerca Havsseuusmu T W ! perpedt Kawara u
peakuusiMy nogunnnnkos A u B Bec maxosuka 13 xll, anamerp ero
d==2 M, cyMM2a HaTAKellnH BeTseu Kavata T -7 ==775 KH a yxasau-
fible Ha PHCYRHKE paccTosinls pasHul Touku D or ocu 00, r = 125 Mm,
=250 MM, m = 300 MM, n =450 MM, Onpene.nwrb peammn noAmnL-
nikon A u B u maramenns { u T,

Orser: X,=-—57 «kH, Z;=—447 «l], X3=-—20,48 kH,
Zp==10,25 xH, T =492 xH, r =258 xH.

8.38(8.39). aa nepepaun BpaincHusl ¢ OAHOPO Bajd Ha mpyron,
eMy mapayiesbHblfi, YCTAHOBAGHB ABA OAHHAKOBLIX BCNOMOTATeNbLIL! <
MIKMBA, 3aKJIMHEHNHX Ha ropusonTaablion oct KL Ocb MOXeT Bpa-
mathes B nopwnnuuke M, ykpemiennom na xononxe MN. Tpeyrosn-
Hoe OCHOBalife STOH KOJIOWKK HPHTANYTO K Toay AByMs Gontamu A i
B u csobonto onupeercst Toukod C Boar A npoxoaur uepes Kpyraoe
OTBEPCTHE B OCHOBaHMM, 6OAT e B—uepes NpoAONIOBATOE OTBED-
CTHe, HMelollee Hanpasjenne aunuh AB. Ock KOAOUKH TPOXOANT ue-
pe3 LeHT) TpeyroauHuka ABC.

Oupegennth peakuun B Touxax A, B u C, ecnu pacctosinue ocn KL
OT itona paBHO | M, PACCTOAHMA CepeilHH IIKHBOB OT OCH KOJOHKH
paBHul 0,5 M 4 naTaheHua BeeX neTuipex BeTbBefi peMHell NPHHUMAIOTCH

'
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OKKaKOBHMK ® pasnbiMg 600 H Bersn mpaporo peMus TopHioun-
TALIH, @ BETBH .JeBol0 TlaKRAOKelk K ropusonty nog yriom 30°, Bee
BLed ycTanopkn paeed 3 Kl w upnaoxen x Touxe, Aekauiedl Ha ocw
KONOKN; aanb paameput AB = BC = CA == 50 cm

Orger: Xa=960 I, Ya=0, Zo==—239 xll; Xa=128 ull;
Zg==—1,19 «H, Zq = 5,97 kH

K oavgme 873 ¥ 3apque 8710

4

8.39(8.40). llogsecka nojmynHuKa peMeniolo MKusa D npukpen-
JeHd K EA3AKOMY ropusoHradbnomy notonsky MN o toukax A 5 C
H yUNpPaeTcA B HETO TOYKOH 8 2TH 10YKM JICIKAT B BEPUIHRAX [M4BHO-
c10poHKero  Tpeyro.unikka ABC co cropouoil 3¢ cm  Tloaomenie
HeHTPa peMeHHOro WKHBA D onpencasercs peptuxainw EF =40 cm,
onymennoii u3 neutpa E  rpeyroavuuka ABC, #  ropH30HTAILIO
D == 50 cM, napayiennhoit ctopone AC. Tlaockoctsh 1WKKBA Nepuen-
auryaspua npavofi FDO Hataxenune P Raskaoll BeTBH peMHA PaBHO
1200 H 1 HaknoOHEHO K HEPTHRAIH HOA YTAOM
30°. Onpeneanti: peasuns & ouopax A, B n
C, npere6peras pecom udcredi

Orger Ya= 14 kll, Zs = 185 kll, Zy =
= 1,156 Kk, Yc= —2,6 kH, Z¢ = —b,08 xH.

8.40(8.41). Kapruna B pame, nveouei
dopuy npamoyloanhnkd ABCD, noapelena
HA BePTHKA.ILHOW (Teue NP HOMONM 1KY pa
EKF, wanetoro ua kpiok K Tak, uto Kpan A8
ropuionTasen, voukn L, I —~cepennunt crto
po AD n BC Kaprtnna Hakjgonena K creHe

3
WOA yroM o = arclg - # ONMpaeTCH Ha NBA

iBosnA L u M, BOutbix B cteny, npmiem AL == MB Pasmepu Kap-
TuHB: AB =60 cM, AD =75 cM; Bec Kaptauut 200 H u npu.iomxen
B UelTpe npamoyloibinka ABCD; nanua waypa 85 cm Oupeneantsd
natskenne T wHypd H AaBaclns ua reosan L w M

Otger: T=85 I, Y =¥y =-—45 1], Z, =2y =—60 H.

Bt

K sapnave 840



8.41(8.42). Buduanp cocrour u3 oanopoaroro crepxna AA,, noa-
BELICHHOTO 1id ABYX HEPACTSAHMLIX HUTIHA JUIMNLL [, hOTOPLIE YhpoD-
Jdenbl 8 Toukax B w B, Iiauna crepxuna AA; = BB, =2r, a pec P,
Crepelib NMOBEPHYT BOLPYT BEPTIIKAILHOA OCH
ua’ yroa o Onpenennts moment M napel, noTto-
PYIO HYAHO IPITOMHTL K CTENAHIO, yTOOH yaep-
HKATL ero B [')«IBIIOBECIH[, a TakAe HATHIKEHHe T
nuTeii,

Prisimo
Orger: M= ,
A I — ar? sin? (af2)
T i

24/~ 4% s (af2)

8.42(8.44). Tpeuora ABDE, uwewmas dop-
My TpaBHJALHON MUPAMH/BL, YhPEHJeHa wapHup- hoarte 341
HO Ha ABYX hoHCOJbHLIX OaJsixax UYepes 6aox,
ykpenaenublii B Bepuimie £ TpeyorH, nepekyuHyr Tpoc, pasHoOMepHo
MOAHUMAIOUIHA ¢ noMONkio Jebeann rpys seca P, Or §nona L debedne
TPOC TAHETCA NAPAJIIeAbHO KoHCOAH. OnpeassnTh peahillH 3ajelhl

o) £
z 4
PR /4
} = 1 L
Vs 7 / _I_‘!:n !5?
R4 7 5
/ PRI
ko3t 842 b asmave 843

nepnoft honucom, mpeieSperas ee DecoM ® BecoM Tpenord. Bucota
Tpenoru panua [/2,

O raer. Xu='-—--3-£iP, Yo=P, ZO=§-P, Mx-'—*-—%— P,

ryxg.-=-—~'é‘/—03~m, M,,:a-—-—%%im.

8.43. Uern!pexsseHHbll MeAaRH3M POGOTI-MAUHIYNATOPL PACAQHO-
HweH B 1opH30HTANLION mihockoctn Oag Jlannel Beex 3BeHbes OAMHA-
KOBB! Il pdBub! [, Macca hasjaoro iseua m Mdcca oGbehTA MaHUOY-
auposarid 2m HafiTn MOMEHTH CHA THACCTH OTHOCHTRALHO AOOpILH-
o DB ocelt 3BeHbl CYITaTh OAHOPOAHBIMIL CTEP AIANAL

Oirser, My=—1,98 mgl, My =098 mgl, M.=0
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" i
§ 9. Hentp TaMectH

9.1(9.1). Oupeadants noAvMmeHHe UEHTPd TAKECTH C CTepiuesoro
kourypa AFBD, coctoamero ws Ayin ADB weTBepTit OKPYMKHOCTH pa-
anyca FD =R u n3 ayra noayorpysuoctd AFB, noctpoennoii na
xopae AB kak na auamerpe Jlpneiinue OAOTILOCTH CTEpXkiedl onuna-
KOBLI

Oraert CI'=R(x/3— 1) + 2 (3 ~2+/8) =0,524R.

i
9.2(9.2). OnpesednTs no.Joxenne, tenTpa Tiikerin C Iaowaan,
orpaikventoil noayorpyxuoctbio AQB panuyCa R u ABYMSK UPHMLIMA
paBHOfi aauMut AD w DB, npuuew OD =3R.

Orser: OCzMR-: 1,19R

dn 412
A
v
ra 7
14
K samane 91 K 31119092 h 2v13ie 90 K tanate 94

9.3(§.3). Hauti liemp 7skecTii C 1ILI0IMAAH KPYiODOTO CErMCHT2
ADB papnyca AQ =30 ¢y, ecan yron A0B = 6(°,

Orger 0C =277 cM

9.4(9.4). Onpeneantu, foJd0XKeHHe NEHTPa TAKECTH OAHOPOLHOTO
AHCKA ¢ KPYMIBIM OTBEDCTHEM, TIPEATIONAaras paanyc AUCKA paBHLIM 7y,

” pagnyc OTBEPCTEN PADINM Ty

o nl A 1 UEUTP 3TOrD OTBCPCTHA Ha-
g " XOAAMLIMCS HA  PACCTORNAN
Sz r1/2 OT UeHTPd AHCKA
‘ e

® :,//f//// g Oréer: tg=—-—F——

e % m 2lri~ri)
o IR, 9.5(9.5). Onpeaeants Ko-
l z 4V OPANHATE  URHTPA TAMKECTH
YETBEPTH KOJDbIA, MOKa3anno-

h osunzgiv 85 K yapare 96 TO 1l PHCYHKE

, Oraer xc = yc = 1,38 cm.

9.6(9.6). Hamin KoopannaThl UEHTPA 1s13elTH  BHIYDLI, HIOGpa-
KEHUOI 1A plICYRKe

Oraer. xoc =0,61a

9.7(9.7), 114hTH LeNTP TAMECTH NONCPCUHOTO CeUeHys NAOTHHH,
NOKAJAHHOLO 11 PHCYHKE, NIPHINIMAR, YTO YACALHBIHA Bec (eroiia papen
24 xH/MY, a semaauoro rpynra [6 kI /M

86



Orser rc=819 M, yc=19m

9.8(9 8). llanTtn noopanuaTH NEUTP2 TAMLECTH HOACPLUHOrO Cewe-
U 1epaBHOGOKOTO Ylogha, NOALE KOTOPOro fiMenT mupuny 04 = aq,
OB = b s Toaunny AC =8D =

_ a0t b — ? . Ptat—a
Oruer, v = ato—d) VTS S TFa=a

9.9(9.9). llauta paccrosiyne UCHTPA TAACCTH TABPOBOTO COUEHHS
ABCD ot'cropontt cro AC, ecan BLICOT2 Taspa BD ==/, unpuxa
noawn AC = @, ToNUINNA TOARK pasHA d U TONULUUA CTEHLH pavita b,
ad? - bl — bel?

Orser. T oh =5
P
et
R4 |
AEES
":“' /////’ . * l‘§J
7, BE
| T e
Sn Yt o) Iy e S,
A
N sazan 07 K ataane 98 K3miw 9

9.10{9.10). Hamin ueHTP TAmecTH ABYTABPOBOro npodiu in, pas-
Mepbl hOTOPOTO Yha3dHbl lld PHCYHRE

Orser xc=09cu

9.11(9.11). HanTh noopMIHATH UCHTPR THMECTH OAHOPOLION M.1d-
CTHHKH, H300pasmeHHOH Ha PHCYHhe, sHafA, uTo AH =2 cv, HG =
={5cv, HAB=3Jcwm, BC=I0cM, EF=4cu, LD=2cu,

Orsger. x=5-l|%- cn, y==1 -:-% CM. 4 ! g
£ F
/ 4
2

o A

.,

% 7
/ ;/?f/ é

k. 3pa3ue 910 A 33ate 911 oyt Bl

9.12(9.12). B oanopoauofi hnaapaTtion pocke ABCD co croponoil
AB =2 v pmpesano kBajgpatioe otsepcerite EFGH, ctoponbl noToporo
COOTBCTCTREHHO Mapaadessiinl cropodaMi ABCD n pasust 0,7 v Kax-
Aas. OnpefieanTh hOOPAMHATLI ) W § UEHTP2 TAMECTH OCTABIIEHCH
yacth l0cki, 3tad, wto OK=0,K=105 M, rte O n O — HcHTp
saxpatos, OK 1 01K cooTBETCTBEHHO NdPaLIe/Lint CTOPORAN KBa/l-
PATOB

Orocr, v= gy = —007 M,
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9.13(9.13). Tposectn nepes pepuinyy D OfHOPORHOTO TIPAMOYTOin~
tinkd ABCD npsmyio DE Tan, yroGné (py HOABCWHBAINK OTPEIANUHON
no aToi npamon Tpauenun ABED sa vepwnuy £ ctopona AD, pas-
nag g, Guja ropRIoNTAIRNR,

Orge; BE = 0,366a

9.14(9.14). Oan xsaapatr ABDC, ctopoHa KoToporo paBHa a.
Hafive suytpy wero iaxyio touxy E, uro0p olta Gulia UCHTPOM TA-
JKECTH ILIOWAAH, KOTopas noay-
YHTCA, €CTH H3 KBAAPATa BHlpe-
3aThL pasiioGedPeHHn TPEYroan-
mk AEB,

Orser xe=a/2, yr=>0,634a.

9.15. Yetnipe wesioBeKa He-
CYT O/NOPOLRYI0 TPeyrolbHyio
naactiny Jipoé pasauck 3a nee
BepILNlibl, OCTaABHLIE — 3a CTO-

k 2vnave Y13 K 3and e 914 POHBI, MPHMBIKAIOINAE K TPEThe

Beputhile Ha xakoMm pacctosumn

OT TPeThedl BeplUNilbl OHN AOMKIIB NIOMECTHTHCR, ANK TOTO 1TOOL KaX-
JIBI M3 yeTLIpEX TMOJAepPIKHBA. YeTBEPThH MOJMHOTO Beca RJACTHHEI?

Orser Ha paccronni, pastioM /3 1auisl co0TBETCTRYIOHIRN CTO-
POHKL.

9.16(9.16). OnpenenntL KOOPAHKATH LEHTP4 THAMKECTH CUCTEMH
1PY30B, PACNOJONKENHBX B BEPWIHNAX NPAMOYTOILIOFO Tlapaaaeseri-
nepa, peGpa KoTopoio cooTBeTcTseilNe paBiel AB =20 cM, AC=
=10 cm, AD =5 ¢m DBeca rpysos s sepuwnax A, B, C, D L, I' G, H
cootsercTaento pasust | H, 2H, 3 H, 4 H, 6 H, 31}, 4 H,3 H.

Orer. x=232 cM, y=96cM, 2z =6 cm,

2
A F
.[-'] | fed
4 L‘?
Brm -
s
”
4
7D 4
m/
K zanave 2 i6 k aazaie B17

%.17(9.17). OnpejeaHTe KOOPANHATH I1EHTPA TSIXKECTH KOHTYp&
NPsIMOY1 0AbNIOLO Napaijenennnesa, pedpa KOTOPOLO CYTh Oanopoa-
usie Opyckn aanaon. OA =08 M, OB=04 4, OC=10,6 m, Beca
GPYCKOB paBubl cooThercTBenno OA =250 1I, OB, OC n CD .no
75 11, CG—200 I, AT —125 11, AG u G no 50 i}, BD, BI, DE
n EFno 25 H

Oreer. x==0267 », y =04 v, 2+=0,100 M
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9,18(9.18). Haittn noopAuiiaTel HEHTPa TAALCCTI! TCNa, HMeOUWCrO
BHI CTyJIa, COCTOAIErO 13 cTepimneil opnnakoson Aaunbt U seca. -
Hld CTeP:KHR pasHa 44 oM

Orger x=-=22 ¢M, y=1i6c¢cu, 2=0.

Z
)
4 y
M
g £
5 /
g ¥
/// 2 8 3
z° { y
h 3aaave 918 K 1azaw 919

9.19(9.19). Hanry KoOpAHRaTH HEATPA TALECTH DAOCKON depMbl,
COCTORINGH H3 ceMll CTepiKHel, ANHHBEI KLOTOPLIX YhA3albl HA pHCYILE,
écmy Bec | M g BeeX cTep:hHest Ol H TOT ke

Orger, x={ A7 M, y =094 M

9.20(9.20). HaiiTn KoopAHHaTLl UEHTPA THAKeCTH JAePeBfiiiolo Mo-
JOTh@, COCTOAWIErO N3 NPAMOYrOALUOCC NapaffeflenHiicha H pyHhil

C KBaapaTHuiM ceuenneM. Jla- z g
Ho a==10cMm, b=8 cM,e= ! o
=18 cM, d=40 o™, = i -
=3 M, ol e o
Orser. x=10, y =288 cm, i WY
z ==() t W j_l"‘ - il B2 e — Y
9.21(9.21). Kopnyc nerho- PRy /ﬁ\-"__r* _‘:'f’,"""
ro kpeficepa Becnt 19000 k1L .. ("' 4 {7|/iY e
Llewrp TAmeCTH wOpnyca Ha- l ST
AOOHMTCA NO  BEPTHKJN Hax i PRzl
KHJEBM Ha BLICOTE g =06 M.

[Mocne cnycha Ha BOLY BUYTPN K 3ratue 920
hopnyca yeralosjeHDbl FIas-
HBIC M2IMHHBL 1l hOTJB TaBable Mawunut secstt 4500 w11, u opanuara
LEHTPA TAALECTH UX gz =3 M Bec soraor pasen 5000 nll, w opannata
HeHTPa TAMecTH BA #3;=4,6 M. Onpeaeanry OpAHHATY Yc obuieio
HEHTPJ TAAECTH hOPNYCd, MAUINIE H hOTIOB

Orscr.'yc =528 m

9.22(9.22). iia nopabne pogonsmeweHntem b 43000 il rpys secow
8 300 nll nepevieiien 113 HOCOBOrO OTLCha B hOPMOBON 1ld PACCTOSHHE
60 m Hacrhoanho nepevecTuacs 00N UEHTP TAMLECTH hopabas u
rpyad?

Ortser 1la 0,4 M.

9.23(9 23). Hns canopoanore terpasppa ABCDLF, yceucnnoio nia-
PASINCIBIG OCHOBAHIIO, Zalnl, NioWa.lb ABC ==a, Liouta, i DLCF = b,

59



t

paccrostithe meskay numn . Haitn pacetomiue z HelTpa TAKCCTH aal-
HOLO Yleuentoro Te1pasapa ot ociokalng ABC
& a+24/ab A%
4 a++ab tb )

9.24(9.24). Kopnyc SIKOPHOH [OABOAHOR MWK HMEET QIOPMY LH-
JHIAPA ¢ BHINYRILIMA CHepHIecKHME THHIaMH. Pannyc unJRnapuic-
2 ckoro nosica r == 0,4 M, BLICO-
T4 UHANLIPHUCCKOIO  nosca
b = 2r, BHICOTH cepHuecK
CerMeHTOB COOTBETCTBEHNO
paBHn fi =057 B fo=102r.
— HahTy uenTp TSUKECTH NoOREpPX-
HOCTH KOPMYCa MHHBI

Orger. xc =y =0, z¢c =

Orser: 2=

_____ = },207r = 0,507 M.
¥ 9.25(9.26). Haiity  npe-
U nian d 3 b sanai 92 AenbHYIO BHCOTY A IUAABAPA,

NPH KOTOPOH TEJIO, COCToAILCE
H3 UILIHHAPY W TOAYWAPA OARE aLOBOH NAOTHOCTH H OAHHAKOBOro pa-
anyca r, TCpsieT YCTONYHBOCTL B JIOJOMEHHH DABHOBCCAA, KOFAA OHU
OURPACTCA TOBCPRHOCTLIO 1O YIHMApa a4 TAAAKYI0 1OPHICHTAALUYIO
1;IOCKOCTD

LlenTp TaMecTH RCEro 1004 AOAKEN COBRA/4TL € UCHTPOM poaymapa Pac-
CTOANIE JEATP TAMECTH OZAOPOAKDIO NOAYLIApA OT cro OCHOBANHN paBoo *fsr

Orger. h=r/+/3
9.26(9.27). lautu npejennnyio BHCOTY Jt Kouyca, npw ).0Topod
Teao, COCTOMIUCE 83 KhOIYCa 1§ NOJYIapa OAHHAKOBOA MJIQTHOCTH N

[y
» 13
¥ den A deor
P q ___‘J
- 49#

) %

75 A 7
K qanaie 925 ¥ odaaade 925 I sagan v 7

i L 1
pﬂILI{YCd r, TepaeTr YCTOHMHDOCTE B NOAOMENNH paBioBeciin npn ycao-
BHN HPCOLLILY medl 3anaun

Orger. h=r 4/3 :

9.27¢9 28). Tonuun ORIOPORNLIA JIMCT M3OFHYT B BuAc, ABYX Tpe-
Yro.IbBHKOB H KBajipaTa, KaK NOKA3aHO HA PHLYHRe DabHoGeApeHHLIN
IpeyioabHk QAB sniexHT B WIOCKOCTH XY, NPHMOYIQ.1LNLIY TPeyroJib-
nuk ODI —B nAaocKoCTH yz {Bepinma NpaMoIo yiad — touxa L),
Ksaapar OBKE — B ropusontaniuinon naockeetd Onpenennth Koop-
JUHATE UCHTPd THAMHKECTH HIOTHYTOTO MHCTA

O18e1 Xe == 3,33 cM, yc == 0,444 oM, 2¢ = 3,55 cm,



OTAEN BTOPOH
KUHEMATHKA

FIABA I
KHHEMATHKA TOMKH

§ 10. Tpackropua » YPABHEHHS ABHHKEHHS TOUhH

10.1(10.1). Tlo naunosmy ypasieHuio ABHACHHS TOURH Ha IPOU3-
BOABHO BHIOPAHUOK TPACKTOPHH WOCTPOHTH HEPe3 PABUBLIC NPOMEAY Thit
BPEMEHH WECTh NONOACHHIT TOYRN, OMPEACITHT) PACCTONIIIE § 110 TPACK-
TOPIY OT HAMATA OTLUCTd JO ROREYIIOro HONOALCHNS TOURH N Npoiinen-
HLisl €10 NYTh 6 3a Yha3JHRBUT NPOMCAYTOR BPeMeHd (s I ¢ —B cal-
THMETPaX, { ~— B CChyNAMN}

1) s=5—4i4+ 2,0t <H

Orger s =10c¢M, 6 =13 ¢cn

2) 5=1+2r-:2, 0=t =025

Oraer s = —0,25 v, 0= 3,25 cm

3) s =450, /20 << ¢ << 3m/10.

Orger s=0, 6 = 20 cM

10.2(10.2). {lo gapnbtM YPABHCUHAM LBHARHHA TOURI HAHTH Ypap-
HEUNA €C TPACKTOPHIl B KOOPANHATHOH GOPME # YhAIATH LA PUCYHKE
HAIPABACHHE ABIACHUA ‘

1) x=31—35, y=4—2%L

Orger Tloaynpsmas 2v -} 3y — 2 =0 c nauanom B TOUKe 1 = —35,
g=4"

2) A =2, y=84#

Orser Tlpapag Betsn HApaboaul y=2x% ¢ HIYAILHOIK TOULOH
a=0, y=0

3} x=>5sn 10§ y’=3t_;os 10¢

Oreer: 2aume —;5--{——"‘9- = | ¢ navaasHofi Touhon A =0, y=3

4) \.=2—3cos5! y=4smb{— 1
2}’+(y+l)

=1lec HauAALHOH TOWLOH t ==

£

Orger: Dumme
==, g==—1L

5) xa=chi=-5 (e +e™), y=shi=1 (' —e~).

Oraer. Bepanag uacti npasoit sevsst runepboast ¥ — y2 =1 ¢ Ha-
q4JbHON TOYKOf v == 1, y =10,

4] |



10.3(10.3). [ocTpoutb TPAGKTOPHIO TOUKH, PAMHYC BERTOP KOTO-
POH HIMeMSIEICH cOLAdCIO YpaBNeitn (ry H ¢ -— NOLTOsIANLG 3agal-
bIE BEKTOPD, § B j — KOOPJMHATHLIE GPTHI)

1) r=ro+t-e . .

Orser. [loaynpsimasi, IPOXOASINAN Yepe3 HaudALuYIo TOMKY Alo(7ro)
NapaiieiLIo BeKTOPY 8.

2) r=1ry+ cost-e.

Orser. Otpesor MM npaMmon JHHHY, TPOXOUSLIEH UCPe3 TOUKY
M(ry) napaaneapio Bexropy e fauaaouas touka My(ro -+ €), sropan
Kpaunsia touka Mi{rg —e) llpn { —= co KOnew paanyc seniopd ipou-
NeT GeCYHC.ICHHDE HHCHO Pad uepesd KAKIYI0 TOYKY TPACKTOPHH.

3) r=acos i+ bsin e i

2 H
Orger: Otpesok vepxueit udctu annca = + 25 = 1. Touxa na-

UUHAET ABHMEHAC OT JICHOH BEpIKHL 3AABRCA, MOHOTORKO upnOaAR-
JKAsiLh K ero NPABoH BepiinHe

0.4(10.4). Jlo 3d/1aHMBIM YpABHEHHAM JIBHKEHHS TOUKH HIATH
yPaBHeHHe ee TPAEKTOPHH, ¢ TAKIKE YKA3dTh 3AKOH ABIMKEIilst TOUKH
N0 TPAGKTOPHH, OTCHHTLIBAA P2CCTOANNE OT HAYAJLUOIO {10 JOMCHHA
TOUKH

1) x=3i, y=42

Orger lloaynpumdas 4x—3y =20, s =52

2) x=3sini, y=3cosl.

Orser: Qupyxilocin x4 4 §? =9, s =3{.

3) x==gcos?t, y=asm‘{

Orger. Otpesok npsmoli x4 y—a==0, npuuen 0L x< a3
s=a /2 sin?y,

4) x = 5cosb5i?, y == 5sin b2

Oraer. Oxpympocipb x? -4 y? = 25, s == 2512,

10.5(10.5). MocToBOoH hpall ABIKETCS DAL "MACTEPLKOU COTAACHO
ypaBHeHII0 X = [} [0 KPaUY KATHTCA B NONENEUHOM HANDIBJIEHHA Te-
JIRKKA COINAcio ypaBHennw y = 1,5 (x # y — b Melpax, { — B cekyu-
nax). Lens ykopauuBaetest ¢o ckopoethio v = 0,56 Mfc Onpeaeants
TPAEKTOPHIO IEHTPA THIKECTH IPy3a; B HAYANbHOM TONUMEHHNH HEHTP
TSKECTH TPy3a HAXOMWICS B FopH3OKTALHON W1ocKolTh Oxy; och Oz
HaliPdB/IeHd BePTRKAABHO BBEPX

Orser. Tpaektopna— npamag gy = 1,5x; 2=10,5x

10.6(10.6). JdouXeHKne TOMKN, onncbibaowen (purypy Jinccamy, 3a-
naerca  ypapennwsMp x=3sm{, y=2c¢os2{ ({—n CeKyHnax).
Han1s# ypapHenine TPAeKTOPHY, BHUEPTHTL €€ W JKadalb Hanpdsreine
NABIIKEHN TOMKH B DASAHUHbBE MOMEHTH BpeMeil YXa3aTe TaKike
GaAKaHIKE NMocae HAYasa ABMIKEHHSI MOMCHT BPEMENH ), KOria
1pACRTOpHI AepecedeT ocb Ox i

O1eer. UacTs napatonn 4x2 -- 9y == 18, pnosp noTopoii |x) =3,
Iyl =<2, fy=ajbc. ,

10.7(10.7). Tlpn cooTBeIcTBYIOLIEM BEIGOPE OCEH KOOPAHHAT ypab-
Henisl JBMKERAS SAEKTPONA B JIOCTORHHOM MJIWHTHOM NoJe onpeje-
JSHUICH PABCHUTDAME r==asmkl, y=acost! z=¥%,Tne ¢ kA
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v——-uehompme AOCTOAHRBE, 3ABHCALINE OT HANPKEHIIOCTH MAarHHT-
HOTO NOJIf, MACCH!, SapsiRa W ChOPOCTH 5ichipolta ONpeaetHTsH Tpaek-
TOPHIO HTEKTPOHA K SAKOH ABIDAEHHs €LO MO TPAGKTOPAN,

Orser’ DAchTpoH DBHIKETCS MO BHHTOBOH JMHHIA. [lavaabian Touna

x=0, y=a, z=0; mal BUHTa h=:2k—v. 3axon aBuMEHHA 3Jeh-
TPOHA 110 BHAHTORON anusn s = A/a?%? J- v31.

10.8(10.8). TapmoHnyeckie KoaebaHust TOMhNI ONPEfeASIOTCA 3AhO-
HoM x = a sin(kt -- ¢), rac a > 0 —aMnauvyna goneGannty, & > 0—
KPYIOBag 4actoTa wonebaiiut o e (—n << € <5 1) ~— nayatibias (asa.

OnpereduTs UeHTP hosebaunit @y, aMILIHTYLY, kPYroBYIO MAaCTOTY,
nepuox T, wactory gonefaunii f B repuax n HanaawHyio dasy no cne-
AYIOMHM YpPaBHeHNsAiM JABHACHHS (¥ — B CaHTHMeTpax, { —B cemnyl-
rax):

Ot
¥
PILHSHIIE LB EHH @ u:! e ol k pae T e l i ln l .
1 x==—7Tcos [2f 0 7 12 A6 | Gfn - nf2
2 x=4 sin (nif20) — 0 5 w20 40 0,025 | — arctg (3/4)
— 3 cos (nij20)

3 x=2-—4sm |40f 2 4 140 nf70 | 70/n n N
4 v=0sm?18} 3 3 36 nf18 | 18/n —aj2

e=1—derZs |-l [ 2| a0 | 60 'Elﬁ — a2

10.9(10.9). T'pys, noauatLii Ha YNpyroMm Kallate, honebieres co-
rjaciue ypasiteunio x = a smn{k{ + 3n/2), rae a—B caHTHMETpax,
k—»1 pag/c OnpeaciuTs aMIINTYAY ¥ RPYTOBYIO 4aCTOTY honeGanun
Ipy3d, ecnn nepuoA hojebamuii pasen 0.4 ¢ ¥ B HAYANLHBI MOMEHT
xo = —4 cm TlocTpoHTL TAKAE KPIBYIO PACCTOAHHI,

Oreer ¢ =4 cM, k = Ba paz/c

10.10(16.10). OnpedenyTs TPACKTOPHIO TOMKN, coBeprialoweft of-
HOBPEMEHHO IBa FapMOHHURCKHX KoneGanuA paBHOfl YacTOTHl, HO pa3-
HLA AMUARTYR 1T (a3, ecan KoneGaHNnsAs NPOHCXOLAT 10 JBYM B3aHMIIO
HeprieHAMAYRApUMN OcaM v == a sin{k! + o), y=bsm(kl -+ §).
a? cos (& — B) = sin? (¢ — B).

10.11(10.11). HaiiTu ypasHeHlWe TPaeKTOPHH ABILKECHHA TOUKIH, HO-
Ay4AIOWerocs NPH C10heHHH B3aHMHO MEpHENAMLYJIAPHBIX KoJebaHutl
Pa3HOH MACTOTL!

I} v=asin 2w, y=asinof;

2) a=acos20f, y=acos ol

Orser 1) \2a? = 4y% (e — 4%);

8) 22 —ax—a? =0, npruen 1| a, Jy|l<<

16.12(10.12). l(punomml 0A spawacresi ¢ nocrommou yraonoit
chopocTia @ == 10 pan/c Hanna OA= AB = 80 cm. Haiitii ypasne-

x? u
Orser: 3naunc 'aT"I"b—
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HISL ABIDKENHS 1 TpaenhToplio cpeanct 104ks M omatyitd, & Taxge
} PABHENNE ABIARCHIA 000 3, eciin ¥ HadaIbHBIN MOMENT NIoTIyN
X0 IS I KPAIHEM ApaBoM  NoJo-
ShEITHI, OLH KOOPAMIAT YRa 3L Ha
pucs ke

Oraer: 1) w= [20cos M, ygy=
=40 ~1n [ 0f

2) I‘p.u.l{"ro]mcu JouKy M ssasner-

CH 3 K 1203 + 2 P l; .-

3) ypaBsHeHne ABHIKEHUst NOs3yHa
- | B =100 cos 1

10,13(10.11). Onpeacants VPaBUSHUA  ABNACHRA W 1PALKTOPHIO
TOUKH 0600 KoJetd paiiyed R =1 M aBToMmoOu.If, cC.in asTovobuis
JUNBKETCH 110 HPSMOTRICIIONY RY 15 € fl0CTORRION ChopocThIo 20 M/fc.
Ipuuats, 910 Kodeco KaTHTCH 003 CKOALKENRS, 34 1194440 hoop,(H-
HAT BISTH 1[AM4.ILHOE O [OKEHHE TOUKH HA AYTH, NPpHIsioM 34 o, O

Orger Lhincronga « = 20 — s 204, gy =1 — cus 204

10,14 (50.18). Janpr 3 pavieHus IBHALHIL CHAPATLA

i
=r,Co0et f, ye=u s — <5,

Katto 012

1AC vg — HANA RS CKOPOCTh CHAPSAD, & — YiOd MEKAY U 1§ TOpH-
SOHTAILHON OLHIO ¥, g — SCKOPCHNE CHALL THMeLTH OUPCACANTL Tpd-
eKTOPIHo ABHAKEHNI CHAPsiAd, BucoTy [, aaawnoctn Lo w spevs 7 ao-
JeTa cuapsiid

¥

Oraer: TpaexTopitst — apafioaa g=lga — 14, Buicora

2u,008 @
F 2
il 43 : L,
H = -2 sttda, L=l s 2, T=2-2 stna
2 g 8

i
160.15(10:16). B ycsosisix npeabtiyiueii 301a%H OPeJc.INTb, NpH
KAKOM yI.e OPOCIHNS o AdALHOLTL [odeTd L OYART MAKCHMAILHON,
11anTii 'COOTBETCTBYIOULHE BLILOTY I BPEMS NOJACTJ

4 s Ui Uf' fa- vu
Oraer: o= 45, L,"“:T. If m-'i-!-,'_' 7 =4 “e

10.16(10.17). B yeaopunt sasat 10 14 oupetesuts yroa Gpoca-
PAA o, HpH KOTOpPOM CIlapai NOGIAMCT B TOYKY Ae KOQPANTATA W

CH Y
2 R
1 Ly Aafiy—2uian — g x
Oreer: pa=—2 A\/ 8 -
i I"x r b ]
10.17(10.18). Onpeae.auts napaBony GesonachocTn (Bie TOUKH, Je-
Ihatlife BEE 3100 NapaGo1il, HC MOLy1 OLITh JAOCTHIHY TH CHAPIADM (PN

JHEOM HAYA ILHON CROPOLTH o 31 JOGOM Yiie Opocauns o).
2

t #
Orser. y =~ — — —+ 4
24 200
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10.18(10.19). Touna ApiAcTCS BO BHHTOBON MINIHY
=gqgcoski, y=asmklf, z=vi

Onpeaeants ypapilciis ABHILWEeHHS! TOUKH B LUARHAPHUECKHA hLOOPAN-
HATLX,

Orger r=a, p= ki, z=vi

10.19¢10.20). Hautr ypasuetus ABHACHES TONKIL:

1==2a cos? (£#f2), y==asm {zt,

FAC 4 4 k— N0J0KUTENBHLIC TocTosHuLbie Onpele 19ThL TPACKTOPIO
H 3dhOH [ABHIKEHHA TOYKH HO TPJEhTOPINI, O:CUNTHIBAN PJICCTORINC OT
HAUAABHOrO H0N0ACHIA TOUKIL

Orger: Oxkpy&noctd (x—a)?ty?=a?% s =ak!

10.20(10.21). B ycnoBHANx Ape:bIAYUICH 3afauil ONPEe ICIHTH YPas-
leHNA ABUACHNA TOULH B NOASIPHLIA KOOPAHHATAX

Oreer; r = 2a cos(k{/2); p = kit/2.

10.21(10.22). [To sananiam YpapleHHAM RBHACINS TOURH B JiC-
KdAPTOBLYA hOOPAWHATAX

v=Rcos* (B/2), y = (R/2) sin kt, z= R sin (%/2)

HAMTH €C TPJCKTOPIIO H YPARHCHNA ABH.hElHS B Ctllep;met.mn. Koop-
HHHATAx

Orser. Nunust nepecevenun cheput x2 + 42 4+ 22 == R n quaHHADA
(v —R/4)* 4+ y* =R/ YpapHeHus ABl»eHHA B upepuue.r:hux hoop-
BHHATAN == R, o= ki[2,0="kt/2 ' =
' 10,22(10,23). Touna yyacTByeT OAHOBPEMEINO B ABYX B3AHMHO
NepReHIRKYJAApHLIX 3aTYXI0UHA KOAeGAHNAN, YPABUEHIN LOTOPLIX
HMEIOT BNA .

v=Ae~" cos (&1 + &), y=Ae~" sin (bt +¢),

e A>0, h >0, £>> 01 ¢ —nenotopble noctosinine. OnperenTs

YpaBHents ABIACHIA B ROJAPHLIX

KOOPAMHATAX 11 HAITH TPACKTODHIO ¥

TOUKH. Z
Orser r=AeM, p ==~ 4 ¢,

TPACKTOPNE — JorapHpMiiuechasn . ¢,

cnpany re=Ae O °, )
10.23. Tlnochny Mex@HHIM Md- 4] 8

HUNYAATOPA MepeHocnT FPys H3 of- 9

HOTO T0JO0MEINA B APYTOe no Tpa- A4 ! 3

exTOPIIH, OApeleNsieMOi NOJSAPNL- 777

MY KOODAMIIATAMN LCNTPA CABATA K311 1023

re==rc{l}), wec==wc(f) Haimn

1) 3axouwr usMcHenust yraos e H v, 0TpafaTHBACMbHIN COOTBETCTDYIO-

IWIMH NPUBOJLLAMIE, oGecnednBalomue BINO INCHHE 3a1dHHOM NPOCpaM-

Mul; 2) 3ahonLl BIMEIENHS ITHX YR.I08, ecAn Ipy3 lepeMculaerca no

ApANON, MAPAANCILHON OCH ¥, OTCTOSIMEN OT Hee HA PACCTOMNNM 4 o

sanony i == 5 ({}, rac s — 3n0aHHag Qyanung speMeny £
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Oraer:
2 n-t

1) 4 =qc(f) = arecos

Myre (D)
roty =1 —1
1|J3==:1:arcws———w—-——-, .
(1) IR AR {3 W Iy [ o
2) ¥, =arclg — T arccos A
u H Aat st ()
@+ sty — 1] = 1

= 4 |
P, == & arceos CTRT .

W :
§ 11, Cropocts TOukH

IL1(11.1). Touka cosepuraci rapMOHNUCLRIE KOJICGLHHA 1O Jd-
KORY =g sin ki. Onpeae.ntln aMILIITYAY a il KPYIOBYIO uactoiy K
KO Tefanlin, ecad NP 1 == 13 CRUPOLTL U == vy, 8 APIl L == 1y CKOPOLTh

= iUn

vftf—:.;\f
Oroer: a= ——— fom
(.'I —_ I..!

11 8(11.2). Jaastia Janneiedr Jaanneot papa AB =10 oM, divka
wpusoing OC ==20 ¢y, AC = CB Kpusowun pasrovepto spaniaet-
¢ BOLPYT oclt O € yi10BoK CKOPOCThio w. Haitri ypasenst Tpaekto
pwit 1 roac pada cxopocin Tourkn M -
& nefikn, Jaexadien ua  paccroshnn AM =

=10 cM ot Kontt 4

¥

v 4 *y
Oroer. g+ =0 ger T
i',";‘ _
+ 00w i

11.3(11.3). Touka onucnBact ¢uny py
Jlnecamy (o1idcHo Y PABICHHAN

v==2¢cos!, y=1cos2f

K 390 11T

(1, y— B camnsmerpas, { —u cenynady) Onpeae.iiTe e tnny o na-
NpaB.etine ChOPOCTH TOUKY, KOIAd OHd ILAXORHTLA Ha okt Oy

Oréer 1) v=2 cmfc, wos(o,v)=—1; 2) v=2 cmfc,
cos (v, a)==1

11.4(11.5). Kpusouun G/ Bpatnaetcst ¢ NOCTORHHON Y1.10BOW CKO-
pocToio o Elaiitn cxopocTn cepe tHEB Al mAaTyHA KPHBOUIINIONO 13YH-
11010 MEXJAHH3Ma H CROPOLTL 10 13¥Ha 8 B 3aBiCUMOCTI OF Bpeveny,
ce it OA = AB = a (¢M pUCYHOK L Jatane 10 12).

Orser: 1) vy == % o V8simnlefl + 1; 2) vg=2ae 510 af,
11.5(11.6). JdunKenie ToUKIl JLAHO 3 PABHENHIMIL
V== Ul L0S @, ;= vl SN ey — g1,
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fipueM och Ox ropnaonTanabia, otk Oy HanpapsieHa No BepTHKAJH
BBepX, Ug, £ M o < /2 — Besiuyuib nocrosHuuie. Hanta: 1) tpaek-
TOPHIO TOUKH, 2) hOOPAHHATLI HAHBLICUIETD €e MOJIoXKennst, 3) npoek-
LHK CKOPOCTH HA KOOPLHIIATHLIE OCH B TOT MOMEHT, hOr4a TOYhAa HAXO-
auTes na ocu Ox,
2
Orsert 1) Ilapafona y=xigy—-————2% 2) ==X X
25 008" @y » 2z
2

Yy
> sin 2a,, y= eT sifag; 3) v, =xC08Qy, v, == 4= ¥, SIN 0, NPRUEM
BepXHHH 3HAK COOTBETCTBYET HAYANLHOMY MOMERTY BpEMEHH, a HUX-
20, sit Gy |
HHH == MOMENTY = ————

11.6(11.7). IBuxkeHHe TOUKH 324a1l0 TeMU & YDaBHEHHSMH, UTQ
H B ApedbiyINeH 3ajaue, mpuueM vy = 20 M/c, ap = 60°, g = 9,81 m/c2,
HafiTi, ¢ Kakoil CKOpPOCTGIO ©y ZOJMRHA BEHIATH H3 1lA¥afd KOOPAHHAT
B MoMenT ¢ = 0 BTOpast TOUKa XnfA Toro, YTOGLI, ABHTAACh PABHOMEPHO
no ocH Ox, OHa BCTpPETHJIACH ¢ MepBoil TOUKOH, W ONpeAesinThL paccrod-
HHE x; 0 MecTa BCTDeMH,

Oreer: vy = 10 mfc, x; =353 M

11.7(11.8). Onpeaenuts BHCOTH! fi;, #3 U Ay HAA RNOBEPXHOCTHIO
BOABI TPEX AYHKTOB OTBecHOre §epera, ecAd HIBECTHO, YTO TPH NYJH,
BLIMYH{EHHLIE OAHOBPEMCHHO B 3THX AYHKTAX C FOPH3OHT2JbLUBIMKH ChO-
poctamu 50, 75 u 100 m/c, oqitoppemenno ynaau B BoAy, NpHueM pac-
CTOslIHE TOUKH najenna nepsoit mysm or Gepera pasno 100 M; npnHAaTo
BO BHHMAHHE TOJbKO YCKOpeHHe CHAb TsxecTH g = 9,81 m/c? Onpe-
JeJIHTb TahAe NPOACJKHTENLHOCTL T NOJETa NyJb H HX CKOPOCTH Ui,
Us H U3 B MOMENT MajeHus B BOAY.

Oreer: hy=hy=hy;=1962 8, T=2 ¢, v, =837l wm/c, vg=
= 77,52 M/¢, vy == 101,95 m/c.

11.8(11.9). 13 opyaua, ocb kKotoporo obpasyer yroa 30° ¢ ropuson-
TOM, BHINylWEN cHapsad co ckopocthio 500 M/c [Ipepnmonaras:, uto cHa-
pAjd HMEeT TOJIbKO YCKOpeHHe CHAH TawectH g = 9,81 M/c?, HaiiTn
rogorpad chopocTH CHapsifia H CKOPOCTb TOUKH, BHIYepuHBalowteii ro-
norpad.

Orser: Tonorpadr— BepTHKasAbHAA NPAMan, OTCTOAMAA T Hayaja
KOOpAHHAT Ha 432 m; v; = 9,81 m/c2.

11.9(11.10). Onpenenuts ypasBieHHs HBHMENHSI M TPAEKTOPHIO
TOYKH KOJeca 3JIeKTPOB03a pajnyca R =1 M, nemxanleil Ha paccron-
#aH ¢ = 0,5 M 0T ocH, ecii hojieco KaTuTcs Ge3 CKONLMeHHS No To-
PH3OHTANLHOMY APAMOJIHHEHHOMY YYACTKY NYTH; CKOPOCTEL OCH hoJecd
v = 10 M/c. Oc Ox coBRagaeT ¢ peabcoM, ochr Oy — ¢ paznycoM Tou-
KH TP ee HAMAALHOM HH3MeEM nojoxennu, OHpenciinTh, TaKikKe CKoO-
pOCTb 3TOH TOUKN B Té MOMEHTH BPEMeHH, Koria AHaMeTp KoJeca, Ha
KOTOPOM 0lia pAcMoN0keHa, 3aiiMeT TOPH3OHTANBLHOE ¥ BEPTHKaNbHOE
NOJIOKEHHA

Orser: Yropouennana uvkaoufaa A = i0f—05sm 10, y=1—
—0,5 cos 10£. Cropoctb: 1) 11 M/fc; 18 m/c; 2) 5 m/c; 156 m/c.
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HL10(11.11). CKOPOCTE 3NEKTPOBO3A Vo = 72 KM/4; paiwyc Ko-
Jdeca ero R == 1 M, KO.leCO KATHTCH 110 HPAMOIHHENHOMY pedbly O3
CKONbHEeH NI 1 ;

1} Onpeacants Beausuny w manpabBherne CKopocTH v ToURn M na
000/iC KOteca B TOT MOMEHT, KOTZLA PAARYC TOUKH M cocTam.aser ¢ Ha-
npasaeHHes CROPOCTH vy yroa /2 -+ o

2) MNocrponts romorpad cropocTy Touks M i
ONpeae TiTL CKOPOCTL Uy TOUKH, BulMepuHBalouiei
roparpad .

Orser 1) Cxopocti v =40 cos(a/2) M/c » Ha-
npasiena no npamoi MA; |

2} Oxpymiiocts p=2v9c050, rae 0=a/2,
" 7 paanyca r = vy {CM. PHCYHOK); v, =0}/R =<

=400 N/c?
1L.11{11.12). Onpeneanth ypaBHeiys  ApixKe-
% HHR W TPAEKTOPHIO ToukH M Koaeca BaroHa pajiuy-
- ca R=<0,5 M, oTcTofillEN OT ©OCH Hd PACCTOAHHM
a=006 M H Jexaiuieit B HAYAALHWI MOMEHT Na
0,1 M nnae peanca, €CAN BATOH ABHKeTCA 1O Nipa-
K samre M 10 MoJnHeililoMy InyTE €O CKopoctbio » =10 wMm/fc.
HafiTit Takike MOMEHTHI BPEMEHH, KOTAA 3Td TOUKA
GyAeT HPOXOANTh CBOC JIHIKHEE N BEPXHEE NONOMEHHH, W NPOeKUHH ee
cxopocTh Ha ocit Ox, Oy B 3TH MOoMenTH Bpemeun, Ocu Ox copnanact
¢ penbcoM, oc, Oy NPOXOAHT HEPE3 IANANbHOE HHMKHee NOJOMKEHHe
TOMKH ,
Oreer Yasnuennas HBKAOHNA

y == 10{ — 0,657 20f; y=10,5—0,6co0s201:

1 1
np# t=’;—gc— HHKHEE [JONOMCHHE TOURH, Uy == —2 M/c, v, =0;

i ¥ i 4 i,
npH {=—2%- (1 + 28)c — DepxHee nonoHeHHe TOUKH, vy =22 m/c,

vy=0,106 k=0,1,2,3 ., .
11.12(11.13). Touyrka yuacTHYeT OQHOBPEMENHO B ABYX BIAHMHO
NepieHARKYASPHHYX 3aTYXAI0MHBY KOAeGallHiAX COTVIACHO ypaBIRIHAM

v=Ae M cos (bt + €), y= Ae~" sin (k1 L ¢).

OII]]EJIG."IHTI: HpOEKllHld CKOPOC’I‘;I TOUKH Ha OCH Il,el{deOBbI‘{ H HOAAp-
HbIX KOOPANNAT K HAHTH MOAYRh CKOPOCTH TOMKH

Orser: 1) vy==— Ae ™ [hcos (k1 +¢) + k sin (k +e)),

vy =— Ae~" (i sin (k! 4 &) — kcos (ki + g)];

9) v, =— Ahe", vo= Ake™";

) v=AR I Re M= /REL R

11.13(11.14). Karyio xpneyio onniler KopaGas, waywmnil nop ne-
CTOSHILIM KYPCOBLIM YPJ0M & K reorpagmueckomy mepHasany? Ko-

paGan NPHHATE 33 TOURY, AUILKYIWYIOLH 10 HOBRPXHOCTH 3JEMHOLO
inapa,
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OTBeT: tg (-:—‘- %) = {'g (2 + q;') ) eﬂ- -l clg s rae @ — wupoTa,

a ?x.:-.-.nonro'ra TEKyUlero nonomenua Kopatas (::’l‘d KpHBafn Halbi-
BaeTcAa JIOKcoApoMuesi}.

¥xaszanue BocnoasiopaTb.
cA cephuecknMd KoopaniaTaMu r,
Lueg

11.14(11.15). Ypasuenua
JABHIKeHUT TOMKH M B quaAuMA-
PHYECKOA cHCTeMe KOOpAHHAT
HMEIOT  BHR  (cM. 3amauy
12 8)

r=ga, Q== z=vi

HaiiTn npoexius cKopocTH K at1aee 113
ToukH M Ha ocu uHAHHApRYE-
CKOH CHCTEMbI KOODIHIAT, YPaBHeHns ABHAKCHHA rouki M, onHcuinalo-
wei rofgorpad cKOpOCTH, H MPOEKUHH CKOPOCTH TOUKH M,

Oraer: 1) v, =20, vy=ak, v,=v;2) ry=ak, g =nf2 4 &, 2, =v;
3) v,=0, vy, =ak? v, =0.

I1.15(11.16), Tovka M ABHXKETCH MO OKPY,MHOCTH COFJNACHO YpPdB-
HeHHAM

r=2acos(kif2), = Fktf2

(r, @ —nonsipsivte  KoopaAuHaTel), HafiTH npoekuu# CKOPOCTH TOUKH
M Ha ocn NOSPHON CHCTEMBL KOODRHHAT, YDABHEIHA ABHIKEHHA TOYRH
M, onucuBaroweft roxerpad ckopoerd, W IpOeKUKM  CKOpOCTH
rouku Mi.

Orser: 1) v, = —aksin(kl/2), vy ==ak cc:s(kt/Q) . 2) ry=ak,
o ==n/24kt 3} v, =0, :.9.1,,—&{:2

11.16(11.17). Totu{a ABHIKETCA N0 JIMUKY nepeceuenus cdepbl U UK.
MHHAPA COrVIACHE YPABHCHHAM

r=R, @=*k/2 0=Fkt

{r, p, 0—ciheprueckne xoopauHatyy; cM 3apnauy 10 21). Hafith smo-
AYJIb ¥ NPOEKIHH CKOPOCTH TOUKHK Hd OCH CepnyecKol CHCTE@MLI KOOp-
JAHHAT,

Orser: v, =0, v, =(Rk/2)cos(kif2), vy = RE[2,
v = (Rk[2)4/1 + cos? (ki[2)-

11.17(11.18). HaAlTy B nOJRPHHX XKOOpAMHATAX (7, @) ypaBuneuue
KpHBOH, XOTOPYl0 olMieT KOpaliL, cOXpanaomuii HOCTOSHHBIA yron
fleJienra ¢ Ha HeNMOABMIKHYI0 TOUKY (Yros MeXay HanpaBjieHHeM CKO-
pOCTH M HaNpdBJcHHEM Ha TOYKY), eC/IM AAHO: o U fq—p = ro Kopabin

HPHHATE 33 TOUKY, ABMMAYUWYIOCH Hda ﬂJlOCKOCTH, H 32 [OWIoC BSHTb
t

q# u

H



NPOH3BOJBHYI0 HENOJDHKHYIO TOYKY B 3T0H miaockoctd. Hecacnovaty
Maciubie cayvati ¢ =0, nf2 u n

Orger. Jlorapudmuueckan cumpans r = roe~%e'e%, [pn o = n/2
OKPYMHHOCTDL r == ro; NPH & = 0 pAN ¢ == 51 IpSMan.

§ 12. YcxopeHue TOUKH

12.1(12.1). Floesn aBuikercs cO CROpoCTBIO 72 KM/Y; IpH TOpMO-
WeHHit o HoTyureT samemneune, paenoe 0,4 M/, Haurn, 3a Kakoe
BPeMsl KO IPHXOAA NOLSNA HA CTAHIIKIO K 1A KAKOM OT HEE paccToAHAA
A0JI3KHO ObITI, 11a48TO TOPMOJKEHHE.

QOrger 50 ¢, 500 m

12.2(12.2). Koupopas GaGa, ynapHe cpaio, ABHIKETCA 3aTEM BMECTe
¢ Hen B Teuehue 0,02 ¢ ao ocrauopru, npAYeM cBas yrayGJsieTtcs B
peM.10 Ha 6 oM, Onpeneﬂmb HAYAJABHYIO CRODOCTh QOABHIKENHA CBan,
CHNTASL CTO PABIIO3IAMEAJEHHLIM,

Oreer. 6 M/c

12.3(12.3), Boasnsle Kanau BLITEKAOT H3 OTBEPCTHA BePTHKANBHON
1pyGoukk vepes (,1 ¢ ogna nocae APYrofi H AARAOT C YCKOpPEHHCM
0,81 mM/c2 OnpesennTh paccrosune MCKAY NEPBOR H BTOPOHl Kamasmu
uepes | ¢ nocae MoMerTa HCTeyelnsl nepoolt Kanam.

Orger 0,932 m ,

12.4(12.,5). Cuntas nOCANONHYIO CKOPOCTR CaM0JeTa  PaBHOH
400 &M/u, onpenesnTh 3aMeAdeHHe ero NPH MOCAAKe HA  OyTH
{ = 1200 M, cunTdd, UTO 3aMe/NeliHe NOCTOARHO,

Orser v =75,15 m/c?

12.5(12.6). Konposan GaGa nanaer ¢ BuicotH 2,6 M, a nas ee noa-
HATHA 18 TY ke BLILOTY TpedyeTcs BIpoe GoAblIe BpEeMElin, yeMm Ha
naacuge CKoAbKO YRApOG (HA AeJaaeT B MHHYTY, €¢CAH CUHTATL, YTO
csofoanoe  i1aReHHe KONpoBoil 0Gd6M COBEPIIAETCA €  YCKOPEHHCM
0,81 u/c??

Orserr 21 yrap.

12.6(12.7). Tlossyn ABHXKeTcs 1O NpsMoJHHelinof Hanpapasiowedt

¢ YCKOpeHHeM w, == — ni? sin -;,1 f mfc® HafiTh ypaBitenne aBHMEHUR

NoJsyna, €CAH ero HauadbHas CKOPOCTh Uor == 2n M/C, a Hayvaaviloe
NOJOMEHHE COBHajaeT cO CPeAHHM NOJOKeHHeM JOJSYHa, NPUHATHM
33 HAYAA0 KOOPAWHAT, [loCTpouTh KPHBble paccTosuuil, ckopoctefi u
YCKOpeHHi.

Orger: x=4 sin-—‘g—r M.

12.7(12.8). Tloe3n, amesi Hauadaulyw ckopocth 54 KM/u, npowesn
600 M p nepeuie 30 ¢ CuxTas ABumeHHe Hoe3fla PaBHONepeMeNlibiM,
ONpeNleNIiTh CKOPOCTL H YCKOpeNiie noe3fa i kouue 30-f cexynanl, ecan
paccMaTpuBaeMoe ABHKEHHEe Noe3Nla NPONCXOAHT HA SAKPYIJAEMHH pa-
nauyca R =1 kum

Orger v =25 m/fc, w = 0,708 m/c?

12.8(12.9). Ipu orxone OT CTANIKKA CKOPOCTL NOE3Aa BO3p4cTaeT
paBiioMCPUO M HZOCTHraeT BeNHYHHBI 72 KM/4 4epes 3 MHH nocie oT-
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X0Za; NyTh PACNONOKEN Ha 3aKpyraenuu pannyca 800 m, Onpenenuts
KacaTeibHOE, HOPMaJbHOC 1 MOMHOC YChOpPEHIts] noesfa uepes 2 mMun
nocne MOMEHTA OTACHA OT CTaHIMM, ' "

Oreer: wi=="/s M/C?, wn=12/y M/c?; w =025 m/c?

12.9(12.10). Tloeaj apmxercd paBHO3aMeRNeililo” N0 Ayre OhpysK-
HoeTit papuyea R = 800 m 1 npoxoiauT nyTh § = 800 M, umed Havasl-
H}I0 CKOpOCTL Ug==54 aM/u M hoHeunyio v =18 am/u. OnpeaennTs
noJiHOe ychopenlie noeiaa B Hayade H B hOHUE AYrH, a TAKAE BPEMs
ABHIKEHMs. IO 5TON Ayre

Orser wo=10,308 m/c?, wo=0,129 m/c?, T=80 ¢

12.10(12.11). 3axkpyraesse TpaMsafiiioro NYTH COCTONT H3 ABYX
ayr pasuycoM py =300 M W p =400 M. Lentpasvure yras oy =
= ag = 60°. TNocrpouts rpadun Hopma.n-
HOTO YCKOPEHRWs BaroHa, Hayliero no 3a-
KPYIJICHHIO €O CKOPOCTDLIO ¥ == 36 hM/M

12.11(12.12). Touka Asnaerca mo Ayie
oxXpYyAHOCTH paguyca R ==20 cm 3axon ee
ABHKeHHa 1o TpaexTopuH: §=20sinmf K sagaue 12 10
(t—B cenyHaax, S—B CaHTHMETpax).

Haiitu Besinuuily W panpapjelne CKOPOCTH, KacaTenbHoe, HOpMaabHoe
1 NoJinoe yCKOpeHns TOuKH B MoMenT £ =05 ¢. Tlocrponts Takxe rpa-
(PHEH ChOPOCTH, hACATEABNOrO H MOPMaNLHOre ycKopelwuii,

Orser. CropocTh pabHa no peanyuite 20m cM/c # RanpapjeHa B CTO-
POHY, IIPOTHRONONOKRYIO NOMOXHTEALHOMY HaNPaBJ/IeIHIO OTCHETa AYIH
s, w; =0, w=w, =201 cM/c2,

12.12(12.13). Tlpamoauneiinoe IpuxieIHe TOUKH MPOUCXOAHT NG 3a-

KOHY s=—§7(at+e““‘), rae a u g— nocrosnuupte seaumununr IlafiTn

H4UaNLHYI0 CKOPOCTh TOWKI, @ TaKike OQHPEACJHTL e¢ YCKOpeHwue B
rynkiEr oT CKOpOCTH

OraeT: vy =0, w =g — av.

12.13(12.14). Opumetne TOYKH 328250 YPaABHEHNAMHA

x = 10 cos (2n4/5), y==10 sin (2n4/5)

(x, y—B cantumerpax, !-—B cexynsax) Haiitu TpaexkTopHio Touhm,
BeJIHMIIHY M HARPABJIENIHE CKOPOCTH, &8 TAKKE BeAWVHAY B HanpaBJieHne
yeKOpenus

Orser: OKpystsocTs paanyca 10 oM; chopocth v ==4n CM/C 1 11a-
NpaBfeHa NQ KacaTeAkbHoj B CTOPOHY mepexoRa oT ocy OX K ocn Oy
nosopotoM Ha 90°; yexkopenuwe @ == 1,6n2 cM/c? M nanpaBAeHO K LEHTPY.

12.14(12.15). YpapneHust ABHIKCHHA NaAbla KPUBOUIHHA AN3e.s
B NlepHOI MYCKA HMEeWT BHA X == 75 cos 4%, y =75 s1n 442 (X, y — B caH-
THMeTPax, { — B cenyitaax). Hanta ckopocrty, hacaTesbHoe H HOPMANDb.
HOE YCLOPEHHsi Nanbua.

Orser v == 600f em/c, wi == 600 em/c?, w, = 4800 cm/c2,

12,15(12.16). Ipnmenne TOURH 3a4ali0 YpaBueHsivy

x=a(et + e~¥), y== alet — gkt
Tae a 0 k- 3ajanyule NOCTOAHHLIE BENHYNHE,
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Haiite ypasxenne TpaexTopny, cxopor:'rb H YCKOpelne TOYKH Kak
(yusunn paauyca-pekTopa = /¢ + 1.

Orser: T'unepGona x2—y?=4a? v=kr, w =Rk,

12.16(12,18). Haiith paanyc xprsusitet npn ¥ =y =0 Tpaekio-
PHH Toukd, onnckBawuler ¢uiypy Jinccaxcy cOrjacHo YpaBHeHHSM

x = —asmn2wf, ¥=—asinol,
Otser: p = oo,
12.17(12.19). Hafitn seanynHy 4 1aapasjense YCKOPeHUd, a TaKkKe
PAJiHYC KPUBH3HEL TPACKTOPUK TOMKK KOJAeca, Katamerocs 0e3 cKoab-

¥

b
|
L

&l

A

K samaue 1217 K sanaie {218

i
JKeHHdA 0o FOPHSOIITaﬂhHOﬁ OCH Ox, eCNH TOUKA OIHCHLIBACT HHKJAQOHILY
COT/IACHO YpanHeHHIM

x =200 —sin20¢, y=1—cos?20¢

(¢ — B cekynnax, v, y—B merpax), Onpeaenuts TaKxKe 3navenue pa-
AHYyca KpuBH3HLL p npH { =0

Orser: Ycxkopenue @ == 400 m/c? u vanpasaenio no MC k uesrpy C
KaTalkerocss Kpyra; p == 2MA, pg==0

12.18(12.20). Haute Tpaekropuio ToukH M ma-ryua Kpnuommmo-

NOAIYHHOTO MCXdHH3Ma, ecaH r==[==60cM, MB= 3- I @=4nt
({ —B cekydaax), a TAKIKE OHPeAeHTL CKOPOCTh, YCKOPEHHE W paaHyc
KPHBH3ILL TPAEKTOPUN TOYKH B MOMEHT, Koria ¢ = Q.
2 2

Oraer: danunc "1%6"_'1' 2%-: 1, v==80n cmfc, w= 1600n2 cm/c2,
p=4 cMm

12.19(12.21). Ila npoBoJiownoii okpy:KioeTn paanyca 10 cM Radeto
kKoneuko M; uepes nero upoxoauT crepxesb OA, Koropulfi paBHOMEpHO
» g BPALIAETCA BOKPYT TOUKM O, Aexdued Ha Tofi e

OKPY}KHOCTH, YEJA0BAA CHOPOCTH CTEp}KIlﬂ Takosa,
) uyTO QH [IOBO[Jd'-lHHaGTCH ua npAMOA yron B 5 c.

Onpenedntb CKOPOCTh ¥ K YCKOPEHHE @ KOJAEYKd.
Orser: v = 2n cMfe, w == 0,4n% cm/c?,
12.20. B ycaosusx npenﬂnymeﬁ 3afayH: ompe-
Kamm‘ 12198 1299 ACAMTH CKOPOCTL W YCKopenue xonewka M wax
(YHKILHIO YT/13 (p, CJN YTNIOBOE YCKOPEHHE CTEPKHA
OM pasHo k cosq@ (k==const). B nawanbwntd moment npu { =0
yros cp H_ero CKOpOCTh DaBHANHCH HYJI0, paguyc oxpyxuokra r,
(RS P

Oreer: v==2r 4/2k s @, w=2kr /1 -+ 15 sin’q.
LY
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12.21(12.22), [pu:kenne cHapaRa 3anano ypaBHEHHAMH
X ==UolcOs otg, Y= vpfsinoo— /2 g,

riie vy H tto— ROCTOANHEE Benuunds. Hafitn paanyc Kpuauaum Tpaex-
TopuH npd { = 0 1 B MOMeNT NaZeRnA Ha seMaw0, "

Orser‘ p=u}f(gcosa).

12.22(12.23). CHapsj ABHACTCS B BEDPTHKAALHON (IOCKOCTH CO-

Pjacio ypaBHexuaM i == 300f, y == 400t — 5¢° ({ — B cexyHuax, x,y —
B Merpax) [lafitu- 1) ckopocTs W ycKOpeHite B HauayNLULIA MOMENT,
2} BHcOTY M AanbHOCTe ofcTperna, 3) pa-
AHYC KPHBN3HH TPAEKTOPHH B HavaJIbHOI
H B HANBHICHIEN TOYKaX

Orsger: vo = 500 w/fe, wo =10 M/c?,
h=28" um, s=24 KM, po=4167 Ku,
p=19 KM

12.23(12.24). M3 opyaua Geperoroil
apTHAepHH ¢ BblcoTwt B =30 M nax
YpOBHEM MOPST NPOH3BEACH BLICTPEN MO
YLROM g == 43° K TOPHIOHTY ¢ Hayaas-
HOHl CROpOCTLIO CHApPAAA ve == 1000 M/c. K3t B2
Omnpegennts, H4 KaKOM PACCTONHMH OT
OPYANA Cllapsa NOMajer B 1eb, HAXOAMUYIOCA HA yposHe mops, Co-
NpOTHBAEHNHEM BO3AYXAa NpeHelpeyb

Orser: 102 KM

12.24(12.26). Haiitn xacatenshoe i HOpMaALHOS YCROPEHHS TOUKH,
ABMIKEHHE KOTOPOH BLIPANKAETCH YPaBHEHHAMYU

x=al, y=pi— g2

Oreer wy=— g_(f-’o_vﬂ)_’ w,,=-‘i—a. FEE U =-— CROPOCTH TOUKIL,

12.25(12.26). Touka ABHIKETCH MO BRHTORON JHHIIN COLIACHO YpaB.
HeHHAM x'= 2¢0S 4¢{, ¥ ==2sI1n4¢, z = 2{, npuuem 3a eANUHLY ANHHEI
B3AIT METP. OnpeneJmTL pamnyc hpuBIU3HLL p TPAEKTOPHIL

Oraer. p =2'/3 M,

12.26(12.27). JipukeHne TOURH 33aMaHO B NOJAPHHX LOOPAHHATAX
YpaBHEHHAMH 7= ae* u ¢ = kf, TAe a u k— 3aRdHHBIE TOCTOAHHDIG
pesuqauuet Hafith ypaBHeHNe TPAeKTOPMI, CKOPOCTL, YCKOPEHNE H pa-
JHYC KPHBH3HL! TPAGKTOPHH TOUKR haK (DYHAIHH ee paauye-BeKTOpa r.

Otger r = qe¥— jorapuMuuecKas cnnpans; v=kr 4/2, w=
=9k, p=r /2
12.27(12.28). JBHxeNnHe TOUKH 3214110 YpaBHEHHAMH

v=21, y=¢
({-—p cenyHaax, x u y—B cantiMerpax) Onpeaeants BCAHYHHBI H
HANpABACHHs COPOCTH Y YCKOPEHAS TOUKH B MOMENT BPeMelin t=1lc

Orger: v=24/2 cMfe, w=2 cxfc?, (u, x)=45°, (w. V) =90°
12 28(12.29). TlocTponTs TPaehTOPUIO JBHhEHUST TOULN, roporpag
CROPOCTH H ONDRARNHTL PAZHYC KPHBM3IHBI TPABKTOPHM B HaudJIbHLIH
! »
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MOMEHT, €CTH TOYKA ABHMETCH COFRACHO YPpaBpHelHAM
v=41, y=1

({ — B ceKynaax, x H y — B CaHTHMETpax}
Order YpasueHue TPaekToPui ¥ =2 — KyGuueckad mapaGona;

FOAOI palh CROPOCTH — UPAMAR, NAPAMICALIAS OCH Uy, pg== oo (Ha-
Y4AJIbHAS TOYKA TPAEKTOPHH -
TOuKka nepernfa).

12,29(12.30). Kpusownn
0,C nannoit a/2 Bpawaercs
€ [MOCTOAHHOW YFJOBOH CHO-
pocTbio @ BOKpYr ocH O,
B touke C ¢ KpuBOWHAOM
IWAPHHPHO CBA3AHAa NHHEHKA
AB, npoxoaAsiaa Bce BpeMa
qepes kanawuytoes Myday Q,

K aupaw 1229 HaxopsIylocs Ha paccToRHHRA
a/2 ot ocu Bpautenns Oy

[lpunnas Touky O 3a nomog, NANTH B AOARPHHIX KOOPARHATAX ypas-
HEHHsl ABHKeHHst Touky M uilenkd, oTcToRmed oT wapHnpa C Ha
PACCTONHKA @, €€ TPAEKTOPHIO, CKOPOCTL H YCKO-
peHHe (B NAYAALILIE  MOMEUT yroa ¢ =
= £C00, = 0}

Orger |) r=a{l - ws(wf/2)), p = wi/2;

2} r=a(l + cos gp)— Kapanouia;

3) v = awcos(nif4};

4) w= “‘:2 /\/5+4cos%t—.

12.30(12.32). B ycnopusnx sanaun (12 29) on-
PEACINTL PAMNYC KPHDBH3HE KAPARONKEE 1PH r =

Y8
4

=2a,p=0
Orger po=*/5n
K sagase 123t 12.31{12.33). Koneu A ctepxnn AB nepeme-

uaeTes [o npaAMoAnHenHol Hanpagasowen CD
€ NOCTOAHHOM CKOpPOCThIO va. CTepienh AB Bce BpPeMs NPOXOAdT ve-
pes kauawoutyioca Mydty O, orcTosulylo oT xampapasiomedt CD Ha
pacctosinun a, [Ipunas Touky O 3a HOAIOC, HAHTH B NONAPHBIX KOOp-
RMHATAX 1, ) CKOPOCTb M ycKopenwe TOoukw M, Haxoasllenca Ha An-
HexKe Ha paccToduMu b oT noaayua 4,
2

b
Ortger: v= -—t-;ﬁ Alat s gt ricost, w= ﬂ-—;;- cos® pa/1 4 3sin® g,
rae r=A/a?F+ v5 — b, g=arclg (v,i/a).
12.32(12.34). Toyka M apuxeTcs MO BHHTOBOR JIMNHK Y paBHeHnA

ABHIKENHA ¢e B LUJIHHPHUCCKOH (HCTEME KOOPAMHAT HMEIOT BHA
r=a, o=kl 2=,
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Hafitu npoekuHu yckopelMa ToOUkH HA OCH UMAHHAPHYechofl cH-
CTeMbl KOOPAHHAT, KACATENLHYID H HOPMaJbYI0 COCTABANIOLINE ycxo-
PeHNA | paAnyc :(pususum BHHTOBOH JIHHHH

Orger 1) w, = —ak?, wy=00,=0;

2) wy=0, W= akE;

3) p=(a®k? L v?}/(ak?).

12.33(12.35). Touxa M aBWMmeTcs HO JIHHH NepeceueHuHs cdepu
X4yt 4 2=Rn uwnaunppa (x— R/2)? 4 y? = R?/4. ¥Ypasuenus
ABHHEHHA TOMKM B cpepHYECKHX KOOpPAMHATAX uMeloT BHA (cM  3a-

Jauy 10 21)
r=R, @o=~FE{f2, O0=*Fi/2

Haiitu npoekumn u MoAyJL YChOPeHHS TOUKH B CepHHEChHX KO-
oplHHATAX
L
Orser: w, = ——-——-—— {l + 00s28), wy=— R in 8,

2
wo =—%k—smﬂcose, w__..‘?.ﬁ_ 4 4- 51120

12.34(12.36), Kopaban ABHeTCS NOA  NOCTOSHHLIM - KY]PCOBLIM
YINOM ¢ h reorpadHuecKkoMy MepHAHMaHy, OlMCLIBAA NPH ITOM JOh-
cogpomimo (cM. 3ajgauy 11.13). Cuntasi, 4T0 MOAYAL ChOPOCTH ¥ KO-
padas He u3MEeHACTCH, ONpelefHTh MPOSKIIHK YCKOpeHuss Kopabas Hd
ocH  cipepHYECKHX KOOpIHHAT r, 4 H ¢ (A-—— R0Arora, ¢ — WUPOTA
MecTa NiapaHus), MOAY/Jb YCKOpeuuss W palHyC KpPHBH3IIBL JIOKCO-

APOMHH

02

Orger: Wy = — w&—--——R-SII'lU.COSaigtp.
w¢=—TSIn2ulgm. w=-R—qfl+sm?atg3q:.
R
p=

AT+ sinatgZ g

rae R — paguyc 3eMaH, ¢=p,+

12.35(12.37). Bripasuto nef‘apmau KOOPAHHATHL TOMhH uepes To-
ponfajbhbte XeopausaTthl r == CM,$ u @ 1 onpenents Koaginnenruy
Jiame

Oraer: 1) x=(a +rcosqlcosy, y=(a-trcos@)siny, z=
= rSin q;

2y Ho=\,Hy=a+rcos @, H; =r.

12.36(12.38). JBuikendne TOYkH 3anailo B TOpolnAaanHOil cucreme
KoopRuuat r, p u ¢ HalTu npoexuHH CKOPOCTH H YChOPCHHA TOURH
Ha OCH 3TOM CHCTEMBI OTCUETa.

QOrser. 1) vyy=r, vy, =(a +rcos lp]t[], Ve = rQ;

2) wr=r—(a+ rcosq))compq:’—rcp ,

wy=(a + rcos @)y +- 2cos prp — 2r sin @y,

Wy == r@ 4 2rq -+ (@ - r cos @) sin g2,

US]]’IGI.



12.37(12.39). TouKa ABHIKETCA O RHHTOBOM JAMHMH, HAMOTANHOR Ha
TOp, No 2aKony )
r=Re=const, p=ut, p==~rt

Onpeaeants NPOCKURH CKOPOCTH H YCKOPEHHS TOUKH B TOPOHAA/b-
HOH CcHCTeMe KOOPABHAT (@ = const, 2 = const).
b Oraer. v, =0, vy=(a + R cos q)a,
v = RR&,
wr == —[(a 4 R cos p)cos pu? | R4,
Wy = —2Rwk sin o,
wy = &*{a 4+ R cos p)sin p.

A 12.38. MexanusM poQora-manunyna-
Z TOpa COCTOHT M3 MOBOPOTHOTO YCTPOii-
ctBa I, KOAOHHBL ANA BEPTHHAJABHOTO fe-
pemeilenua 2 u BbLABHraulefica pyka
co cxpatoMm 3 Haﬁm CKOPOCTL H YCKOPEHHE HeNTPa CxBaTa npm sa-
Raniwx p(f), z(¢), r (8.

Ortger; v = 4/7? 4 rig® + iy
tiv==1/(r--rtp2)2—l-(np+2rt|>)2+22

: {
12.39, Bep-rul{anbuaa KOMOHHA, Hecywiasi pyky poGoTa-MaHuny.s-
TOpd, MOJKET NOBOPAaYHBATLCA HA yron ¢. PyKa co cXBaToM NoOBOpavH-

K sanaiam [2 35--1237

1 I
K »annve 1238 K samave 1239 K aagave 1240

L}
Baeica Ha yron & W Buaewraetca ua paccrosuue r, Hadith ckopocrs
H YCKOPEHHE UEHTPA CXBATA.

Oreer: v= /P 4 6 412 sm?{}qj A
= [(f — ro* — r¢? sin? 8 4 {rd + 274 — r¢? sin ¥ cos 9)? +
+ (rg sin & 4 2¢¢ sin ¢ 4 2qu0 cos 0" o

12,40, MexanusM poGoTa-MaUBRDYIATOPA COCTOHT M3 noBopomoro
yeTPoficTBa ¢ BepTHKAALHOR oOCbio (Yroa NOBOPOTA — @), W HOBYX
3BelLeB, PACIOA0KEHHEX B BePTHKANBHOH TIOCKOCTH (yr.rm noBopoTa

s



snennes — &y n &), Tlafity cxopocts uenTpa cxeaTa npH nepeoce
rpyad
Oreer: v=|f;0] +L2(8, + 8,)* + 20,4, 9,(6, + 9,) cos 0, +

4 (4 sindy 4, sin (B - &) ol

TNABA 1V
NPOCTEAUIKE NBHKEHRHWS TBEPILOTO TENA

§ 13. Bpamenue TBepnOTO TEAA BOKPYY nenonnumupi’r OCH
q ¢

13.1(13.1). Onpeflenutb yriiopyw cKopocTh: 1} CEXYHRIOH CTPeAhH
yacos, 2) MUHYTHOH CTPENKH YdcoB, 3) YacOBOH CTPeJdkH Hacosp, 4) Bpa-
weund 3eMau BOKPYT croeli ocn, cuntas, uto 3eMaa AeaneT oAHH 060
pot 3a 24 gaca, 5) naposoh TypOuks Jlasans, nesatowent 15 000 o6/Mnn,

Oraer. 1) o = n/30 pan/c =0,1047 pan/c.

2) w==sn/l 800 pan/c=10,001745 pan/c

3) o =n/21600 panfc = 0,0001455 pan/c,

4) w = n/43 200 pan/c = 0,0000727 paa/c.

5} w= 1571 paa/e

13.2(13.2). Hanmucate ypaBHeHWe Bpallesiiisi JHCKA naposoil Typ-
6uHLI TpU Nyche B XOA, €CJH 113BeCTHO, YTO Yroa TIOBODO1J4 1IPONOP-
uuoHanen Ky0y opeMmMedn H npu =3 ¢ yraosaa cCchLoOpocTL LLICKA
paBHa w == 27x pap/c

Orser ¢ = a3 pan

13.3(13.3). MaaThuh UeHTPOGEAHOTO PETYAATOPA, BPAUIAIOIUIMICS
BOKPYT BepTHhaAbion oc AB, nenaer 120 o6/Mun B wavansnem o
MeHT yron nosopota Owta pasest n/6 pan Ilautn yion nosopora w
yraonoe nepeMenieHte MaaTHHka 3a Bpems § = 1/2 ¢,

Oreer: m—-—-%n pam; Ap=2n pan

13.4(13.4). Teno, naunHaq BpaniaThesa PABHOYCKOPEINO 113 COCTOS-
HinA pokod, aeaaer 3600 oGoporor B mepsuie 2 MHHYTH Onpefesuts
yra0Boe YCKOpeHune

Orser. € = 5t pan /et

13.5(13.5). Ban HaunsaeTr BpalLaThcs PABHOYCKOPEHIIO H3 COCTOM-
HUA NOKOA; B nepBble 5 ¢ oH cosepuwaer 12,5 obopora Kakosa ero
YrA0Bas ChOPOCThL NO HCTEUSHWH 3THX 5 ¢

Orger: @ = 105 paa/c

13.6(13.8). MaxoBoe honeco HawHHAeT BPAIMATLCA 13 COCTOSHIN
fIOKOAl pPABHOYCKOPeHHO; uepe3 10 sHn nocae nayada ABIMEHHST OHO
NMeeT YIJIOBYIO ChODOCT, paBhylo 4n pan/c. Ckoabho ofoporos che-
JAano koneco 3a 3TH 10 MAR?

Oraer+ 600 ofopoTob.

13.7(13.7). Koneco, umeiontee HenoABHMAYIO OChL, TOJAYUYHMIO Ha-
YaJibHYI0 YIVIOBYIO CKOpOCTb 27 pan/fc; caenas 10 060poToB, OHO BCMe-

il
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CTBHE TPEHHS B MOMIUHNHKKAX OCTAnOBHJIOCH. Onpeaenuts yrAosoe
YCKOpeHue g Kojieca, CuURTas €10 HOCTORHHBIM

Orser e =0,Ix pan/c?, BpauieHue 3aMendienioe

13.8(13.8). C MoMenTa BLIKJIIOYCHHSA MOTOPA HPONEJICP CAMOJET],
BpalLaBuKcs ¢ yraoBo#l ckopocThio, pasron 40n pag/c, caenan no
octaHoski 80 oboporoB. CKoauke BpeMeHH TPOLIO € MOMEHTa Bhl-
KNMWieHia MOTOpa HO OCTAHOBKH, eCJIH CYHTATL Bpalieitbe nponennepa
paBHO3aMeAJICHHBIM?

Oreer: 8 ¢,

13.9(13.9). Teao copepuiaer KoAeGatuA OKONO UEMOMBHIKHOH OCH,
NPHYEM Yroa I0BOPOTA BHIPANAETCH YpaBNEHHEM

¢ = 20° sin ¢,

FAe Yrod 1 BHPAaXeH B YIAOBHX rpanyca;’c 3aBUCHMOCTRIO ¢ ==(2/)°,
npHuem { o0osHauaeT ceKywns OnpeieinT yiaosyio (KOPOLTh Teaa
B MOMeHT { = 0, GamKaniline MOMEHTH I; U [, B KOTOPHle H3MENHETCA
HanpapJcHKe Bpalleiks, A nepuok koaebauns 7.

¢ Orger: mw-a-:—o-nﬂ panje, {,=45 ¢, ,=135 ¢, T=180 ¢.

13.10(13.10). Yacosod GaaaucHp coBepuiaer KpyTHAbHbLIE 1apMa«
Huyeckue Kodqebanusa ¢ siepuonoM T =1/2 ¢ IHanGoapwns yron ot-
" Kjouenss Toyku oboaa GaaaucHpa ot no-
JNOMeHHA pasHoBecns w = n/2 pai. Hanra
YrOBYIO CHOPOCTbL M YTJOBOE YCKOpeHie
(anaHca yepes 2 c nocje MoMenTa, KOria
Gasiaucup RPOXOAHT NOJOKEHHe PABIO-
BECHA
Orger o = 2n? panjfe, e =0
13.11(13.11). MagtHug goaedsercs B
BEPTHKAALIOH MAOCKOCTH OKOMO HeloOEH K-
HOR topuaonTansiod ocn 0 Budns B ua-
qasLibl MOMCHT H3 NOJOJKeHAs paBHOBe-
cHst, OIF HocTHraeT Nanr(oAbLUICTO OTKAOHEe-
Hua o = nt/16 pan wepes 2/3 c. "
1) [lanucdTs 3aKoH KoaeGaund MaATHHKA, CIMTas, YTO OH COBep-
WaeT rapMoltHIecKne kodebaing
2; B xarom nocoxenan MdaTHRK Oyaer uMeTh HAHGONBIHYIO ¥iIJO-
BYIO ChOPOCTL, H yeMy OHa pasHal?

K azaare 1310

i 3
Ozser: 1) @ == g Sin =7l pa,
2) B oTRecHoM NOAOKEHHH; mm,x=-§'Tu’ pan/c?,

13.12(13.12). Onpeaeauts CKOPOCTb ¢ U YCKOPEHHE @ TOUKH, Ha-
‘OASEHCH HA MOBEPXUOCTH 3eMau B JICHRHTPAAC, NPHANMAY BO BAM-
HanHe (ONLKO BpauieHne 3eman BOKpPYr cooedl ocu, wnpora Jlenuns
1pdfia UO°, pasnyc 3eman 6370 km

Oiser v ==232 m/fc, w =0,0169 m/c?,
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13.13(13.13), Maxopoe KoJeco paxuyca 0,5 M ppawmtaerca pasHo-
MepHo BORPYT CBOGH OCH; ChOPOCTL TOUCK, JICKhal(MX Ha ero oGoae,
pasta 2 s/fc: Chofbho oﬁopoms B MHIYTY ZCA4€T holieco?

Orser. n = 38,2 06 /muu.

13.14(13.14). Touka A LIKHBa, Jexaulad Ha ero ofo/e, ABlMeTes
co chopocTLio 50 cm/fe, a Henotopas youna B, BanTas Ha OAHOM pa-
HHyce ¢ TOUKOU A, IBHKETCS €O chopocThio 10 cMIC'
paccrosiine AB = 20 cM. Onpesesnte yracnyio cho-
POCTL 3 N ZIAMETP HIKHBA,

Orser o0 =2 panfc, d =50 cm.

13.15(13.15). Maxosoe koJieco papuyca R =2
BpallaeTest PAaBHOYCKOPENHO N3 COCTOSIHHA I10LOH,
uepes { = 10 c Touky, Jexcauwipne pa oboge, obna-
nawt Jauieiinoil ckopocteio v =100 m/c. llanty +H——u—-o-v
CKOPOCTh, lIOPMAJBIIOE H KacaTelbHOE YCKOPeHHA K 31170 13 11
ToyenL of0Aa Kodeca aiid MoMmenta =15 e,

Orser v =150 M/fc, wnp=11250 m/c?, w,=10 m/c?

13.16(18.16). HaiiTH ropH3OHTANLHYIO CKOPOCTL U, KOTOPYIO 1YlO
cOoOBIINTL Tety, HRXOANINEeMYCA Ha DKBATOPe, MAH To10 w0l ouo,
JABHTafACh paBHOMEPHO BOKPYT 3eMAH No ShBATOpPY B 0COOLIA HAHpJAB-
JIAIOLHNA, HMCAO YCKOpeHHe cBofozioro najenns Onpeaeiuts Takhe
ppeMs T, 100 HCIeMeHHH LOTOPOTO TeJNO LBEPHETCH B IIePBONAUAJLHOR
nonomenne Paanyc 3eman R =637-10% cM, a ycxopenue cuiu 1i-
HECTH Ha ahBaTope g = 978 cm/c?

Orger v=79 kmfe, T=14u.

13.17(13.17). Yros HanJIOHA noJHOro ychopenua Touhi oboad Mma-
AOBOI O hoJiec h paguycy papeH 60°, KacaTesnHoe yekopeiue ee b jlau-

HBIff MOMEHT W, = 10 4/3 w/c2. Hauty nopmasvHoe

YCKOpeltHe TOMKH, OTCTOfIUCH OT OCH BPANEHHSI HA
paccrosHun r=0,5 M Paauyc MaxoBoro noneca
R = ] M. A
Oréer: wn, =5 M/c2
13.18(13.18). Ban paawyca R =10 cu npuno-
AUTCA BO BpaHICHIIC Fupen P, NpHBelleHHON K HeMy
Ha aurd JIpiKenne rapi BLIpahaercs ypaBlUeHIeM !
x = 100¢2, rme x— paccrostiiHe FHPH OT MecCTa P
CXOld WHTH C MOBEPXHOCTH BaJa, BhIPARCHHOC B
canTnmMerpax, {-—BpeMa B cenynpax Onpenenntb
YIJIOBYIO ChOPOCTh ) H YIAOBOE YCKOPCHIIC & BaNd, a8 TAKME HOJHOE
YCKOpCIllte @ TOUKY Ha NOBEPXIOCTH BAJIa B MOMCHT {

Orger: ©=20{ pagnfc, e==20 paw/c?, w=200 /13- 406:* cn/ci.

13.19(13.19). Peuints upeghayuyio safavy B oGles BH 1¢, BLipa-
8HB ychOpeHile Touek 0060/a hodeca Yepes NPORACHIOE MIPeN PaceToN-
HHE \, paauyc kKoseca R W yckopelue rupun & = wy == consi.

Oraer: w==wy+/1 -+ 4:R2,

13.20(13.20). Crpenra ranvpanoMerpa AJMHHBL 3 CM KoJjeGJeTcs Bo-
KPY! HewomsnA&uoik ocH 10 3aKoly @ == @, sin &f, Onpeneants ycnope-

k 3r1 1718
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HHe HOHIla CTPeTKH B €C cPeileM M KpafiHHX NOJOKeHHAX, 4 TaKXKe
MOMEHTHE BpeMein, PN KOTOPLIX Y1Jl08as CKOPOCTh w H YIOBOE YCKO-
peine g obpantalores B HYTh, ec/IH NepHos KoaeGauui pasen 04 c,
4 YIyoBasi aMHAHTYARA pg = 51/30

Oreer 1) B cpeanem nosokeunu crpetru w == 8,1 em/c?

2) B kpaiinnx noN0KeHHAX CTPeRK @ = 77 5 cm/c?

3) o=0upn =01 4+02n) ¢ (n=0,1,2, )

4) e=0npnf=02nc (n=0,1,2, )

v ]
§ 14 TMpeabpasoranne NpucienuliX ABUIKEHKRA TBEPROrO Teaa

141{141) ¥raosas cKopocTL ayﬁqé’roro Koneca ] mnamerpa
Dy = 360 MM papna 10nt/3 paafc YeMy HOJKeN DPaBHATHhCH AHAMETP
3ybyatoro xoaeca I/, maxoasueroca ¢ KoaecoM / Bo BHYTpeHHeM 3a-
HenJIeN BN, YrA0BAA CROPOCTDH KO-
zy Toporo B TpH pasa Gonablile yrio-

.\ 2 Bo#t a:uopochn Koneca I?

! 78eT [y == 120 MM
¥4 % If%'” 142(14 2) Penyktop ckopo-
CTH, CAYKAUKA ANA 3aMesnenns
BPAlleHHA H nepeAaniluil Bpa-
E’g % wenne pana [ sany !/, coctour

Zs B3 YeTHpex UiecTeper ¢ CooTReT-
CTBYIOILHM YHC/AOM 3YO6UOB 2, =
% =10, 2p =060, 2 =12, 2, =70

OﬂpeﬂEﬂHTb aepemaToiHee aTHO-
IeHRe MexdiH3Ma
,  Orser 4y = w /oy =35
14 3(143) Cranok co wknpoM A NPHBOAWTCA B ABHIKEHHE U3 CO
CTOSIHUSE NOKOsI GecKoUewHLIM peMHeM oF IuKkHMBa B ajiekTpovoropa,
panuycht WKEBOR £ = 75 cM, r2 = 30 cM, NOC/E (IYCKA B XOL 31eKTPO-
MoTopa ero yriosoe Yyckopenue pasuo 0,4n pan/c? [lpcueGperas

K sanaie M1 K sanaue 142

¥ oannase 143 K sannie 141

CKONBLIKEHHEM DEMHS N0 LIKHBAM, ONPEACIATD YEpes CKONbKO BPEMERH
yrsioBasi CKOpOCTh cTauka Gyaer papila 10n pan/e

Orger 10¢ .

144(144) B mexapyiIMe CTPe/ioulioro HHAWKATOPA ABHIKRHAE OT
pefikn MepuTeblioio WTHGTA [ nepenaeTes wecrepye 2, HA OCH KO-
TOpoit yKpenaeno ayfuaToe Koneco J, cuenngiomeecs ¢ wecrepHed 4,
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uecymwen cTpeary. OnpefesinTy YIJOBYI0 CKOPOCTb CTPEKH, eCly ABH-
Aenne wrHgTa 331aHO YpaBHeHHeM x = a sin kf M papuycu 3yOua-
TLX wOJec COOTBETCTBEHI?O PaABHH rg, ra H ra ) M “

Orser: &g==-> akcos k.
Tafq .o

14.5(14.5). B mexauusme AoMKpaTa NPH BPAWEHHM PYKOATKH A

HAYHHAKT BpawaTLcA wecTepuy I, 2, 3, 4 u 5, KOTOPHIE HAPHBOAAT

B ABumelde sybuaryio pelixy B pomxpata. Onpesesinte CKOpOCTL 110

caenHed,’ ecan pykosiTka A Bpamaerca ¢ Yra0BOA CKOPOCTHLIO, PABHOH

.
<]

K soa51 45 n 2adaue 146

5 paafc Uncna 3y6uos wmecrepenr z) =6, 20 =24, 2, =8, z, = 32;
papnyc nATOR wecTepHH r5 =4 cM
' Orser v =178 MM/

14.6(14.6). Jua mosyyeuus RePUOAMHYECKM HIMERSIOILHXCH YFJO-
BLIX CKOPOCTeil clemjieHH ABAa ORMHAKOBLIX 3AJHOTHYCChHX 3YGUaTLIX
KoJeca, H3 KOTOPLIX OMHO BpPalaeTcH PaBHOMEPIO BOKpYFr ocu O,
€ YrNOBOH ChOPOCTLIC O = In panfc, 2 gpyroe NPHBOAUTCSI HepBLIM BO
BpamaTeabHOe ABMMKEHHe BOKPYF ocH O).
Ocu O u O napannenbHs H APOXOAAT
uepes doxycs 3aanncos  Paceroanue
00, pasno 50 cM, noayocH sanuncos 25
H 15 cv Onpegennth HauMeHbUIYI0 H
HauGoiLNIYI0 YrAOBLIE CKOPOCTH KoJe
ca O,

Orger  Omin = N panfc, Omux =
= 81x pan/e,

14.7(14.7). BuBecTH 3aKon nepenati
BPAUIEHKN TNAPH SAJUNTHYECKHX 3yBua-
THIA hOJecC € noayocsMH a b, Yrnobas
chopocTh honeca | @) == const, Paccros- N samai 117
HHe Memny ocamu 0,0y =2a, ¢ — yroa,
cbpasondiiblii npsMof, COEMMHAIEH OCH BpauleHusi, U OGoaboil
OChIO B/HNTIMECKOTO KoJleca [, OcH nmpoxoasT uepez doKycw -
Jincos

at —¢?
02 — Quceos g L o2
TET JJLINCOB. &= 4/a° — b?,

Orger: w, == Oy, LAE €— JHHEIHMH 3KCUeHTPHE!-
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14.8(14.8). 1auTn nanboabluyio ¥ HaHMEHLIUIYIO YIJIOBLIR CKOPOCTH
0BdALIOTO Koleca Oy, clienfedHoio ¢ xosecom O, YrioBas CKOpocTh
KoToporo pasila 8m pas/c Ocn BpameHus Konmec HAXOMNATCH B UEHTPaX
osasos. Paccrosine memay ocami pastto 50 cm  Tloayocu osajop
padnn 40 1 10 em

O78eT" min = 21 PAA/C, Omax = 321 pan/c

14.9(14.9). Oupencants, yepes Kaxkoit NPOMeXYTOK BpeMeHil ay6ia-
TOC KoHRyeckoe Koneco Uy paanyca r; = 10 cM Oyaet nmeTh Yraosyto

/// r
P N

el 7

1 S
I \-\
[z

-
At =

K aantu 148 K aagnie 149

f/’

CKOPOCTD, pPaBlyio 144m paf/c, ecan oHO NPHBOAWTCS BO Bpallelue H3
COCTORHUA TOKOSL Takum e Koaecom O paanyca ro= 15 ¢em, Bpa-
IMAOMIHMCA PABHOYCKOPEIIHO ¢ YrJIOBLM YCKopeHHeM 4n paa/c?

Orger i =24c¢

14.10(14.10). Beaywmu#i san J dppurunonnon nepenaqn ppauaercs
€ YIOBOH CKOpOCThIO @ == 20n paa/c n HA XONY nepersusaercs (Ha-
NpaBjieHHe YKA3aHO CTPeNKol) Tak, 4ro paccToAHHe d MeHACTCA NoO
sakony d = (10 — 0,5f) ¢ ({ — B cekynzax).

A
1 ewar
e 1 A
F % L ry A
1 1
i y (AAA _}\E
» 132, 7% A =
K san.a‘:e 14 1 K 3anare 1411

Onpeaennth 1) yrnosoe yckopewne Basa Il kak dynxuwo pac-

cTostius d, .
2) yckoperne TOUKH ha ofone Koaecd B B MOMEHT, Korna d =r,

Aanp paauycsl GppHELHOHNLIX Kosec' r==5 cM, R= 15 cm
Orser: 1) e='5-3—:‘- pan/c?, 2) w==30% 4/40000m% -+ 1 emfcd.
14.11(14.11). Hanru 3akon ABAMKEHNA, CKOPOCTb W YCKOpeHHe ToJj-
ayHa B KpHBOWMNHO-NON3YHWoro Mexauusma OAB, ecan AauHbl Wwa-

TYH4 K KpHBOWHAA ofHitakousl AB = OA =r, a Bpaiuesue Kpuso-
wnna OA Bokpyl Basa O paBHOMephHo. © = we Ochb x Hanpapaena
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no nappapasiioiseli noasyua. Ilavano orcuera paccrosiui — B uentpe
O xpusoinuna.

. — —_ P e
Orser: x=2rcos oy, v = —2ro SIN Y, W, =— wlx.
14.12(14.12). Onpefenuto 3an0H JABMMKEHNA, CKOPOCTL W YChope

HHE MON3YHA B KPHBOIIWMINO-NON3YHHOTO MEXaHH3Ma, ec/iH KPHBOMINM
OA BpaumaeTca ¢ NOCTOSHHON Y1JOBOH Cho-
pocThio &y JHanna xpueomnna OA == r, piu-
na matyna AB=1,

Ocy Ox HanpapjieHa 10 1anNpdBATIOUEH
nonsyna. Hagano orcuetra—p uentpe O

K sagzare 1412 K zonauwe 1413

gkpusouryna, Ortvowenne r/l==) crefyeT cunMTars BeCLMd MAJLIM
(A € 1); & == aof

Orser: x=r (cos Wyl - —i— cos 2(-)01) +1— %r,

U, == — F@y (sm wyf -l—% sin 2m0!) .
w,=—ro} (cos ot + A cos QmOt).

14.13(14.13). Hafitn 3akon ABHmERHA CTepiHs, ecnu  JLUAMETD
shcueHTpHKka d == 2r, a oc» Bpawenns O HAXOHUTCH OT OCH Aicha C
Ha paccrosunn OC == g, och Ox ranpasiefa no cTep.KHIO, HaYaJo oOT-
cueTa — HA OCH Bpanlenus, afr = 1.

Oreer: x=ac0s @ -r4/1 —:Zsm?q,

14.14(14.14). Hanucats ypaBHeHHE ABHKEHRA NOPLIIS HEUCHTPADL-
HOFO KPHBOLIMMHO-MOJ3YHHOro Mexanusma Paccrosine or ocH npa-
IeHHa KPHBOWINNA RO HANPABARIO-
HleH JiuHefKH h, AAMHA KPHBOMIHNA e L
r, AnvHa watyna l; acs Cx Hanpag- {’ V7
JcHa W0 HanpaBAfioWlell NOA3yHa. - !
Hauano otcyeta paccrosukii —B 177 | L
KpafineM NpaBoOM MOACKEHHH noj- N4 o
syna, Ilfr=2»~, hfr==F&, ¢ = wol. =t

Oreer: v=r|+/ + 17— &— K asnave M4 14
— A2 —(sin @+ k) — cosq]-

14.15(14.15). Kynak, paBHOMepHO Bpawasck Bokpyr ochn O, cos-

AaeT PAaBitOMepiioe BO3BPATHO-NOCTYNATSABHOS JBHMhEHHE CTEpPHhIA
AB Bpeua oHoro noanoro o6opota hyiakd 8 ¢, ypdBHEHHA ABHMEHNHS
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f
CTepKAA B TEHCHHE 3TOFO BPeMERY HMOIOT B (X —B CAHTAMeTpax,
! —B CeRYIASX)

{3n+5r, 0<I< 4,
EUr0—51 4<I<B

1 i }
Oupenesnts ypapHeHHs KOHTYpa KYAaKa H NOCTPOHTbL IPAPHK ABHIKE-
HHS CTEPIKIS

30+%o 0gg<m,

Orger: r=24 |, 90
70 — oo n= @ 2,
(W)
5. -
: 4 /’\/‘;\/
z w“v‘vﬂ of -£f K7 } ; i I
| e I ! !
17 il 1 1 ] 1
e 4 b /4 5 e
}'( sagave 1415 K oreety aapawn 1415

il
14.16(14.16). HaiiTy 3aKkoH ABHMEUHA H NOCTPOUTHL CpadHK BO3-
BPATHO-NOCTYNATEALHOrO ABHMEHNA CTepKua AB, echn 3agalio ypas-
setve npodris Kyaaxa

r=(20 +-§q)) e, 0<op<2n,

Kynak pabnomepHo BpamaeTcs ¢ yIioBofl  CKOpocTwio, paBhofi
2
5 7 paw/e.

b
2 53{

Ll
K sanave 14 10 K otsery samaun 14 ju

Orger. x==20+4 10/ sa Bpems oaHoro oGopora kyaaka (3 c),
TOCAE Hel O /IBHIKCHRE NEPHORNEECKR NOBTUPAETCA

14.17(14.17). Hanncati ypaBneHHe KOHTYpa KyJ1aka, ¥y KOTOpPOIO
mONILI XO4 CTepPXiA A = 20 cM COOTBETCTBOBAN Ghbi 0RHOI TPeTH 060-
pora, npuueM RepeMellerHst CTePKIS oK OBITE B 3TO BpeMA npo-
HOPLHONAIBLHL Y1AY fioBOpuTa B Teuenue caéayioutedt Tpetin ofopota
CTCPOKeHb AOJMEH OCTARATsCH HENOABHIXHEIM, H, HAKOHeH, HA NPOTA-
KEHHH Nocaedliell TPETH OH JOJKeH COBepilaTh o0p4Tuulii X04 RpH
TEX JKe YCJOBHAX, 4TO U Ha nepson Tpetn [laumenpisee paccrostnue
KOIILA CTePKHA OT UEHTpPa Kyaaka pasio 70 cmM,

it4



Orser KoHTYp hyJslaka, cOOTBeTCTBYIOMHA Neprofi TpeTH ofopoTta,
npeacrapnieT apXHMeaoBy Cillipdiib

r=(%0-lp+70)c.1

Bropon tpetn 060poTa COOTBETCTBYET OhpYIMHOCTL Pagnyca r = 90 cm.

b sansie 141917 K aazaye 1418

Ana nocrepnedt Tpeti oBopoTa KONTYP Kylaka MpeacTasaseT coloi
TAaK}¥e apXRMeIoBY Ciupall

r=(90—-3:%qp)cm

14 18(14 18) Hafitu, na Kakyw ANHHY ONycKaeTca CTep.heHb, ONH-
PaloIIHKCA CBONM hOHUOM O WPYTOBOH KOHTYp paauyca r = J0 cM Ky-
NaKd, ABHIKYMIErocs BO3BPATHO HOCTYNATENbHO €O CKOPOCTHIO ¢ ==
=25 cM/fc Bpema onyckanus crepwia f =3 ¢ B #asaasinin moment
CTEePIKEHb HAXOAUTCA B HAHBLICIIEM NOJNOMEHHH

Orser h ==4,020 cM

14 19(14 19) HaiiTH yckopeHHe KPYroBOTG HOCTYNATENLHOLO ABN-
WYLMErocs: KyJlaka, eciu APH eFo PaBHOYCKOPENHOM ABHMKEHAHu Ges
naqyasipiofi CKOPOCTH CTEPXeHb ONYCTHACA 32 4 ¢ M3 HANBLICIIEro no-
JoxeHust Ha h =4 ey Raauyc Kpyroporo KoHTYpa Kyiddha r =10 cm.
(Cm pncysok k 3anave 14 18)

Orser w =1 cm/c?

TJMTABA V
MIOCKOE OBWXKCHUE TBEPAOTO TEJAA

§ 15 YpasHenus AsMmenns naockofi ¢purypn

15 1(151) Jlunefika sanrncorpada npHBOAHTCHA B ABHUKEHUE KDH-
pownnoM OC, BpaMaOKMCA € [IOCTOAHHOH YTJIOBON CKOPOCTBHIO @p
sokpyr ocii 0 ITpunae noasyu B 3a nomoc, HanicaTh ypaBHelnst nJo-
CKOrQ ABHMLEHHSA JNHREnKH snauncorpada, ecnn OC=BC=AC=1r,
B uavaanuuii movent nnueiika AB 6mna pacnonoxena TOPHIOHTAJILHO.

Otaer xp= 2rcos wol, Y5 =0, @p = —wyt

152(152) Koneco pannyea R KaTiTeA 6e3 ChOThAHIA 1O TOpH-
80HTaMBNON npAMot. ChopocTb uenTpa C'hosieca NOCTORHHAA H paBua v.

s



Onpenenuth ypapHenns ABIKEHHS KOJeCa, €CAH B HAYANBHKH MO-
MEHT 0Ch ', JKCCTKO CBSISMHHAR ¢ KOJecoM, Oblia BEPTIKAADLNA, a4 le-
NOABILKHAS OLL i 1IPOXOAINA B 3TO BPeMA uYepes ileHTp C Koaeca 3a
no 110¢ NPHIATL TOURy C

Orser xe=1Ul, yo=R, q:=-—%t

4
15 3(153) Llectepenka paauyca r, KaTAUIANCA O HENGABIIKHON
IeCTepeitke pailyca R, NpuBonHTCA B JBHKeHHe KpusBownnom OA,
BPAULHOINMCS PABIOYCKOPEHHO C YINOBLIM YCKOPEUNer gy BOKPYF OCH

k4

K3 161 K3mswe 152 K asgaie 163

O nenoansKAOl wectepedsn CoCcTanuTh YPIBHEHUS ABKIKEHUS NOA-
BIDKHOI UIGCTEPEHKH, MPHIAB 3a NoJ0c ee NeHTp A, ecan npy { =0
yI'1o0Bas CHKOPOLTL KpHBOUINNE (t)o=0 H Hauvanbluid YToJa noBOpoTa
o =10

z . 2
Oroer t,q=(R+f)‘-’05%, .%1=(R+f)51l1%, o=

2
= (% + l) s;‘ . 1lie (py — yroJ TOBOPOTA MOABUIION WECTEPEHKR
154(154) Llectepelika paanycd r, LATAUEASCST BHYTDU IeNOZBHIK-
HOIl WECTEPEHKH PAaZHYCd R, MPHBOJHTCA B JIBHIKEHHE KPHBOWHIIOM
A, BpaialoimMes paBHOMEPHO BOKPYr oCH
O 1eHOABIIKHOI MIRCTEPCHRH C YIVIOBOi CKO-
pocteio wy lipy { =0 yroa go=0 Cocra-
BITH YPaBUNHA JABHKEINA MOLBIKHOM e-
cTepenrk, OPHINB ee HenTp A 34 Ko uoc

Oroer = (R —r)cosay,
ya=(R—r)sinog, ¢ =—(Rfr —1)wy,

yie @;-— yro1 nopoporda 1oaBHxHOl mecTe-
PEIKH, 3IHAK MENYC NOKA3BIBAET, YT0 iecTe-
PeHKa BPAULAETCST B CTOPONY, NPOTHBONOIOMK-
UYI0 KPHBOWHNY

155(155) Ilafity ypdpuciins ABHMENHA WATYNHA, €CAH KPHBOIWHI
BpalilacTesl PABHOMEPHO, 3a 110 10C BIATL TOUKY A 1a ocn naanna
KPuBOILa, £ — A iHiIa Kpupomuna, {— 1 IHHA HaTyHa, wp— yr1oBda
cKopocTns npusouna Tpy =0 yrona =0

K3t 154

r 1]
Qiger v=r 050y, §==r S @i, ¢=—aresin (T sin mdt)

[V13)



15.6(15.7). Mydret A u B, cronpzaune BAOAL NPAMONHIEANLIX Ha-
NPABASIOWHX, COCAUHCHBL cTepitem AB aunup [ Mydra 4 asuiseres
¢ nocToRNNOll ChOPoCTLIO Vs, Hanucaty ypanuenus ABKIKEHUR CTEPihY

K sanaue 155 K annane 156

AB, npeanosaras, uto Mygra A Hawajga asuratuca or touku Q. 3a
noyoc npauaTh Touky A. Yron BOA pased ;m— o,

v,t
» — — — H A
Orser: x;=—v,lC08a, y=0v s8I0 a, o= arcsin ('T' sin o;).

15.7(15.8). Koney, A crepxkua AB cxonu3ur no npsmoiavHelHofl
ManpaBAsiomel ¢ MOCTOAHHOH CKOPOCTHIO U, NMPHYEM CTepimhelb [PH
ABHMEHIH onupaeTca Ha wtHdr D. HanncaTo ypaBHeHNsT ABHIEHHS
crepshHA U ero Kousa B Iaunua crepxusi papna [/, npeBHHEHHE

&
4
& 3 A sa
a
)
K samave 157 K aanavoe 158

wradpra D Hag ApsMoauHeiiHoN nanpapasioueil papio H B nauane
ABIKeHNs Kouey crepilisl A coBuaias ¢ TOuhoH O — HaldsoM He-
NOABH AKHOf ccTeMb hoopauitat; OM = a 3a nomoc npuusTh TOUKyY A.

Orser: x4==vl, y4=0, q;=arctg-;—i—f-:7.

a — pif fif
Xp =0t 31 VAT (a — ol Yo = AVEHTF (a— vt

15.8(15.9). Kpusomun OiA nautb a/2 Bpaltaerca ¢ nOCTOAHIOMH
YrI0BOH CROPOCTLEY @ C hPOBOMMHIOM B TOUKe A WApUHPUO COCANHEH
crepinens AB, npoxogRliKil Bee Bpems uepes Kawawouiylocs: mydry O,
npuyem OO0, = a/2. Hafity ypaerenus asmmenns crepanst AB i
TpaekTopH0 (B NOANPHLIX M ASKJIPTOBEIA KOOpAHHATar) Toyku M, Ha.
XOJMICHCA HA CTepiKie Ha paceToauuu g oT wapHipa A4 3a no.noc
BpHHATL Touny A.

a wl

Orcer 1) xa=g{1--cosor), yy=-5 smot, p=-5-,

17



9) Kapmuionaa: p==a(cosp— 1), 24+ g?=a (¢ — /175
15.9(15.11). Kpusouinn OA antnnapaniesorpamma OQABO,, no-
CTABMEHHOI0 112 Gonbtuoe 3seno QQ), paBHOMEDIO BPALLAETCH C y1.10-
BOU CKOpocThIo o [Ipiudas 3a noaoc Touky A, cocTaBHThL ypaBHEHits
asuaxenus spena AB, ecns OA=0\B==q 1 00, =AB = b (a < b);
8 lauaguiL MoMent kpusomnn OA Gui nanpas.den no 00,
a s19 of
: \ b—acosal
15,16(15.12). Kpusowun OA awtnhapanaeiorpamma OABO,, no-
CTABJCHNIOIO Hd Mivioe 3peHo OO, paBHOMEPHO BPAILALTCS C }rIOBOH

5 . !
Oreer: vy=acoswl, yp=asinuwf, p==2arclg

K stane }59 K zanaie 1510

cﬁopt;c:'rmo o TIpunse 3a nodloc TO4KY A, COCTABUTH YPABHEHNN LBH-

xenns speia AB, ecns OA=0\B=gag n1 00, =AB=1b (a > b);

B HayaqnLbHul MoMenT wpnsowmn O Guia wanpasaed no 00,

cosof — bfu
sIn wi

Orser: ty=acoswl, y,=asinef; p=_2arcclg

§ 16. CKOPOCTH TOYEK TBEPAOTO TEJA B NJAOCKOM
npnxennsn. MrooBenHbiit neHTp cKopocTei

16.1(16.1). llanpasus och nepnellAnKyAApio CKOPOCTH 0Goil M3
ToUuek NJIOCKON (PUTYPLL, NOKA3ATH, UTO UPOCKHNH HA 3TY OCL CKOPOCTEH
BLEX JIeHILIHY HA Hel TOYeK PABHIA HYHIO

16.2. Kojeco KaTHTCA N0 HAKJOHIOH 1ITOCKOCTH, 00PA3YIOILEH yrod
30° ¢ ropusontoMm. Llentp O koaeca mBumeTCA 110 3aKOHY to == 10{2 ¢M,
File \,— OCb, HAaONpaBIeuHas Napaldieinlo Ha-
kaonHolt maockocTh K uentpy O Koneca noase-
el crepent 04 = 36 oM, XauaolBICH BOKPYD
TOPU30OHTANLIOA OCH O, NEepHEANKYASIPHOIT 1A >

: o
CKOCTH PICYHKE, NO 34K01y @ == - Sif<={pan.
’

K aansve 162 ITaiiTy cxopocTs Kowia A crepwus A0 b Mo-
MenT BpeMenn {==1 ¢,
Oreer: ckopocTh papna 2,8 cM/c it nanpasiena napajaeibiio Ha-
KJAOHHOH NAOCKOCTH BHU3
16.3(16.4). Mpu Adixendd Ancka pasuyea r == 20 cM B BEPTHRAAL-
BOH BAOCKOLTH Xy €10 unentp C ABIMETCH COMIACHO YPABICHHAM

1313




xc= 10 M, yo =(100—4,9) m. Flpu s1oM pucK Bpawmiaercf BORPYP
ropusouTabHoil ocn C, nepueHAMkynspHof mIocKOLTH AWcKa, C AO-
- CTOAHHOf YIIOBOK CXOpoCThio » = n1/2 pan/c Onpesesauts B MOMCUT
ppemenn £ =0 CKOPOCTh TOURM A, yema- ., "

weft na obone pucka, [lososenue Tounn 4
Ha AHChE OfipefenfeTca yraom ¢ = of, OT
CYMTHIBIEMBIM OT BEpPTHKA/JH RPOTHS Xofa
yacoBofi CTPeJhH.

Orser: CKopocTh Hampapjesa no ropi-
souTaNH DHOPABO H paBua 110 MORYJIO
10,31 m/c.

'16.4(16.8), Coxpanups ycaopHe mpelbl
oywedt 3afayn, onpeiesInTh CKOPOCTh TOYKH
A B MOMeHnT BpeMeHH =1 c,

Orser vy, = 10m/e, va, = —9,49 m/c, K sanave 163
va = 13,8 M/c. )

16,5(16.6). /Ipa onunakoBLX AYMCKa PAAHYCA r Kaxmblil coelubeinl
uHAuEApHYecKuM wapnupom A, Juck / BpalaeTcs BOKpPYr HENOABH K-
nofi ropusontanbhof ocn O no 3axoHy ¢ =
= @(f}. ek /1 Bpaulaetcs BOKDYI TOPH3OH-
TafbHOH OCH A COracHO ypaBHEHHID =
=¥{{). Ocu O u A mepoelAMKYARpHR A0-
CKOCTH PHCYHKA, ¥TJEl @ H Y OTCYHTHIBAIOTCA
OT BEPTHhAJIH MPOTHB AORA YacoBoil cTPEAKH,
Haiitu ckopocTs menrpa € ancka /1.

Orser: vg, = r(pcos ¢ - jcos),
ve, =r (g in g + v sin ),
Vo=r '\‘/‘pa + 1"2 + 2@'1’(:05 (@—11?)’ K aapase b 5

16.6(16.7). Coxpanup ycnoBHe NpeAnnylMed 3afgaduu, HaiATH CKO-
poctb ToukH B aicka ff, ecan LACB = n/2
Oreer: Yooy

v, = r [ €05 @ + /3 cos (45° -+ )], A!w P
v, = r {p SIN @ - 4/2¢ sin (45° + V)], :
= o= 5
Vs =f"\/¢P2 + 24 +2 4/ 20 cos [45° — (o — ).
16.7(16.8). Crepmens AB pauupt 1'm aBH- h sazgte to7

MeTcs, OMMPanchL Bce BPEMA CBOHMH KoOHUAMH
Ha ABe B3alMHO nNepneHmiikyaapubie npamsie Ox n Oy, Haiitu xoop-
JUHATLL X N 3 MTUOBEHHOrO HEHTPa cKopOocTeH B TOT MOMEHT, KOfdd
yron QAB =60°,

Orser. x=10,866 M, g =05 m.

16.8(16.10). Hdocha cknaaunoro crona, umewwas Gopmy npaso-
YroJABLItHKQ CO CTOPOHAMH a M b, HOBOpOTOM BOKpYr ocH wuia O nepe-
sogutct us nosoxeuust ABCD B LoOKenHe A:8,C\D, 4, ‘Oyayuu
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pasaomena, o6pasyer HPAMOYTOALHUK co cToponavn & n 2a Hafitu
flo.10:x¢itne ock wuna O otuochTeanno cropod AB n AD
] ¥
Orser r0=-‘;;-, Yo=75—3
16.9(16.11). Npaman AB nbHxReTCR B NAOCKOCTH pitcyHKa, B Heko-
TOPLI MOMENT BPCMEHH CKOPOCTHL vy TOUKK A COCTANIALT ¢ Apamoil
AB yioa 30° u pasua 180 cm/c, nanpapienne CKOpOCTH TOUKH B B stoT

¥
I c
-5}
Ak ] --
Y - /'}
o2 /X.
4

A il N 7 — 2
8 r A b4

K aonae IGB K 2an19e 169 K 3zatic 1G 10

MOMENT COBHAMAET ¢ HanpanneniieM apsmon AB Onpere.ntis ckopocTs
tp TOUKH B

Orser ys= 156 Lv/c.

16.10(16.12). Tipaman AB ABuxerca B RAOCKOCTH PHCYHKa, npn-
yeM KoHel ee A Bce BpeMA HAXOAHTCA Ha NoayoKpyxuocrn CAD,
a cuMa NpsMas Bce BPeMS NPOXOHT uepe3 HENOABHKHYID TouKy €
anamerpa CD Qnpedenurs cKOPOCTh P, TOUKH NpPHMOR, coBRnaaawoyiei
¢ Toukoli C, B TOT MoMenT, Koria paanyc OA nepnenaukyasipey D,
ecHH H3BeCTHO, YTO CKOPOCTh TOWKW A B
3TOT MOMeNT 4 M/c.

Orser v, = 2,83 m/c.

16.11. Crepxenr, AB pannmt 05 M
ABHIKETCS B NJIOCKOCTH pucyka Cko-
pocTh v4 (va =2 m/fc) oGpasyer 3yrod
45° C 0CbI0 ¥, COBMELILERIOH CO ClepIKHEM,

l& U,
A%
4 A

Kige 161 K ataan (b 12

Cropocts ve Touku B oOpasyer yron 60° ¢ oceto a. Hantn MOAY b
CKOPOCTH TOUKH B 1 YiJIOBYIO CKOPOCTh CTEpMIA

Orser. vs = 2,82 M/c, w = 2,06 paa/c

16,12, TounAbibli  CTaHOK MPHBOANTCH B ABIDKEHHE TC14JbIO
0A =24 c¢M, xoropas koaeGnaercst okolo ocH O no  3akouny

p= 3‘6- s %r pan {yroan @ OTCHNTLIBJAETCH OT ropuaonTain} Touunt-
w1 Kamenn K spaumtaeresn sokpyt ot Op ¢ nomomwmio ctepxus 18,
Own O 1 Q) NePHEHARKYIAPHLL IJIOCKOLTH PHLYNKa, HanTh ciopovib
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TOULH D, nexamed ua oboge TouunnHoro kamua K paauyca R =280,
npn t—O ecan B aTOT moment OA.n O4B pactonoxenul ropHson-
T2aLH0

Oreer: vp = 39,44 eMm/c,

16.13. Ha pucyune udoGpadien cymmupyiomui mexauusM B Hero
BXONAT cTepiuHn f n 2, ABHxYyuiHecs BAQAb BEPTHKANBHEIX wanpae-
AL DTH CTEPHUN COBAHNLND ¢ KO-
poMuiicnoM AB uuaNHAPHUECKHMH wap-
HUpaMil, ChONL3SMUHMH B TA32X hOpo-
MLICTd CTEeP:KHH ZBHMYTCA €O CKOPO-
ctaMi v H vy [loxazaTs, YTO CKOPOCTL
cTep.KHA 3, COeRHHEHHOTO ¢ ueHTpoM O
KopoMbicaa AB n ckoau3duero B Bep-
MikajbHbLIX HaBPABAKIOLHX, paBHa HO
MOIYMO

U= by J+=—L_v
= R
atb , aTb K aazave 16 13
rIe a u b— pasMepn, yKasanuste Ha prcynke. Haiitn Takie yraosyio

ChOPOCTD Kopomuc.ua AB,
vy —
+b
16.14(16.14). Crepncenr OB Bpamaerca Bonpyr ocH O & ROCTORH-
HOH YTJI0BOH CKOPOCTBIO @ = 2 ¢~ 1 NPHBOAUT B ABM.KEHHE CTEPABHDL
AD, toukn A 1 C KOTOPOro ABHYTCA MO OCAM: A — N0 FOPH3OHTAb-

Oreer: o= 2costa npu ;> v,

k 31aaw. 1614 K sanaue 16 15

won Ox, C-no septunaabHoii Oy. OnpepennTb CKOpPOCTH TOMLH D
cTepAalid hpn ¢ ==45° n uafitn ypabuenne TPACKRTOPHH 3TOfl TOHKH,
et AB=0B=BC=CD=12cu

Oreer: vp="53,66 cm/c, (%)2—1—(3”—6)2=1.

18.15(16.15). B xpHupOWHANOM MCXaHH3ME [JHHE KPHBOWHDA
0A =40 cM, aauHa waTtyna AB =2 M; KpHBOIMHN BpaWIAETCS PaBlio-
MepHo ¢ yiIoBofi ckopocTbio, panwoit 6r pas/c. Hantu yraosyio ckoe
POCTL @ MIATYHA W CKOPOCTL cpeflieii ero Toukn M mpu ueTHpex noao-
WEHIIAN hPHBOMINTR, IS hOTOPLIX yroa AOB cooreeTCTBEHHO pasen 0,
af2, n, Inf2.
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]
Oroer § m =

‘II o

4

= panfe, vy=377 cufe. II. ©=0, v, =
8
=751 cm/c. III W= =1 paifc, V=377 emfc, IV. 0=0, Oy =
=754 cmfe. 3uak Mnuyc B BLIPAXKENNN @ YKAILIBAET, UTO 1aTyn
BPAILACTCR B CTOPONY, NPOTHBONOMOKIYIO KPHBOUINIY

16.16(16.16). IlaiiTu ckopocTs noasyns O neuentpaibuoro Kpuso-
IWHIHOFO MEXAHHSMA NPH ABYX IOPHOHTAJBHBIX H JIBYS BePTHKAALHBIX

K zanawe IG 16 K a1nase 1617

MONONENHSX KPHBOWIIAA, BpallAlONerocsi BOKPYr pana O ¢ YLJIOBOK
cropocthio w = 1,6 paafe, ecan OA =40 cm, AB=200 cu,
OC =20 cM

Otger vy =us =603 cu/c, vs = vy == 60 em/c,
. 16.17(16.17). Onpenemnb CKOPOCTb TOUKH K uempexaueunoro Me-
xannaMa OABO; B nonoxenuy, JKA32NHOM HA DPHCYIIKe, €CIH 3BEHO
OA nnuunt 20 oM HMeeT B aNHLI MOMEHT YI.IOBYi0 CKopocTh 2 paa/c.
Toura K pacnonomeHa B cepennsie ctepxua 50O,

Oraer 20 em/fe

K sanare 1618 K 3anaie 1619

+ I

16.18(16.18). Onpeneants cKOPOCTh noplhml E nprwoanoro we-
XAHHIMA HACOCA B HOAOKEHMN, YKa3dHHOM HA DHCYHke, ecan OA =
=20 cm, 0,8 = 0\D, l{puuomun OA BpalulaeTcsi paABHOMEPHO C yi.10-
BOH CKOPOCThIO 2 pan/c

Oreer: 46,2 em/c.

16.19(186. 19) Crepxiun GyA n 0.8, coenillennne coO  CTepiKieM
AB nocpenctoom uapuupos A u B, Moryt BPALLATHCA BOKPYr Wenoi-
BIDKHBX Touek O u Oy, ovrapascs, @ oxnofi niockoeTd, N 06pasys
WIAPUHPUBIE weThpex3Benunk, Jlano, Annra crepxngs O A==a n ¢io

F
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yra0BaA ckopoctb ®w Onpegedants MOCTPOEHHEM TY TOUKY M cTepimHs
AB, cKopOCTb KOTOPOH HANpaBJEHA BAOJL 3TOIO CTEPWNA, & TahAe
" HafiTil BenuuHHY CKOPOCTH v TOUKH M B ToT MoMent, xoraa yron 0,\AB
WMeeT NAlHYI0 BeUUUHY & ! '
* Orser: yy = awsma,

16.20(16.20). ¥Yraopast chopocTo eTepmus WA wapuupnoro yeisl-
per3BCHHHRA DaBHA o

Buipasuty, YraoBYio cKopocTh wa cTepxus OB uwepes w; M KpaT-
yanmite pacerosinus D u O.F ot ocedt mpautenus crepmueit O\A
n O0,B no watyna AB.

Oreer: 6y =W 0.5

16 21(18.21). B mapnuplom uernpexssenunke ABCD penyunf
kpuBoutHit AB BpallaeTca ¢ NOCTOAUHOR YIVIOBOH CKOPOCTHID o =

b aazyve 1620 h oavasve 13

=6 pasfc OnpeieanTs MTHOBEHHLIE YTJIORLI@ CKODOCTH hPHBOLLNINA
CD u crepana BC B TOT MOMeNT, horda hpHeowwnn AB n crepaetv
BC 06pasyloT opuy npamyio, ecis BC = 3485.
Orser. wpe == 2n pap/e, vep =0 )
16.22(16.22), K cepeanne D crepaus AB wapunpioro napajne-
Jorpamma OABO; npHcoennhen ¢ HOMOLUbio wapuupa D cTepaenn
s 1 DE, npusoaawmiii 8 Bo3BpaTHO-AO-
crynaTenbHoe ABHAKEHHE [Ton3yn K
Onpenenats CKOpocTh noisyna K
H YrAOBYW) CKODPOCTL CTepshHa DB
B ! NONOKERHN, YKa3a#HOM' Ha

K sansse lo.22 K zangie 1673

pucyune, ecin 04 = 0,8 =2DE =20 ¢M, a yraopas CKOpPOCTb 3BeHA
QA pacna B Aannun Movent 1 pagfe

Orser: vy = 40 cM/c, wpg = 3,46 paa/e,

16.23(16.23). Hoasyuul, B 1 E capoeHHOro KpHiBOWHITHO-HOA3YH-
HOTO MexaHH3Ma cOeanHeHt! cTepiiem BE, Beaywnn npusomwnn 0A u
peaoMpd npusowrnn 0D KauawoTces BOKpYr o6ulefl HEOZBHANOH oOCH
0, nepnedAnLyisipHOf NJIOCKOCTH PHCYBKA. '
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OﬂpeJlCﬂHTb MTHOBEHHLIC YrAO0BLIC CKOPGCTH BCAOMOFD KpRpoIIHNa
OD n wartyua DL B TOT MOMEHT, KOIAd BeAYHIHK wpusountn OA,
HMEIOIIL MIHOBCIHUYIO Ji.I0BYI0 CROPOCTL e = 12 pas/e, nepnei-
ANKYAAPeH naupaB.Imoiien noasynuos Jfanst pasmepsl Od =10 cm,
ot OD=12ch, AB=26cM, LB=12cn,
7 DE=124/3 cn

Oraer: wop = 104/3 panfe,
Wy == 'L;'}- ‘\/§ I.;all!c.

16.24(16.24). [Mopweu D ruxpabanue.

CKOTO fipecca NPHBOANTCS b RBHIKCHHE 0.
2 CPeACTBOM IUAPHHUPIO-PEIYAKHOTO MeXaHH3MA
OABD. B nocioxeHnd, yKa3annoM jia prcyH-
ke, puiwar OL HMRET yraoBylo CROPOCTh w =
=2 paafc Onpespeanth ckopocth nopulHa D n yijosylo cropocTs
sseia AB, ecann OA =15 em

Oreer: vp = 34,6 cM/c, wap = 2 pan/c.

K aaname 162

¥4

K sanqtc 1825

16.26(16.25). IToaniknoe aeaspe L HOXHHIL AA PE3KN MeTaaaa
NPHBOANTCA B ABHIKEHHE WAPHHPUO-PLIYAKHEM MexauusmoMm AOBD,
Onpe/ieinTh CKOPOCTL LIApHIpPa D 1 YriIOBYIO CROpOCTL 3Belia BD,
ecHl B HOJMOKEHHHE, YKA3aIHOM 114 PHCYHKe, YIIOBAf CKOPOCTh Phltdrd

I AB paeua 2 paafe, OB=5 c¢wm,
e ~A 0D =10 cm

i o f N o T Orger: vp =286 cM/fc, wap =
<+ - g9l =087 paa/c.

\\_b,f' 16.26(16.27). B Maummne ¢ gaual-

v UIMMCA WILTHILAPOM /LA KPHBOIiiia

K a3t 1e 1676 OA == 12 cM, paccTosHHE MeXKAY 0cnI0

Baja i 0OChi0 wand  UHAKHADA

00y =60 cm, pauna matyda AB =060 cm. OnpeaenutTi CKO-

pocTh IIOPMUS APU YeTLPeY NOAOKEHHAY RKPUBOHINIA, YRAJAUILY He

PNCYNKe, ecan YiJaoBas ckopocTh Kpisownna w =5 paa/c = coust,
Orsert vy == 1b em/fc, viu = 10 w/fc, vy = viv = 58,88 cm/e,
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16.27(16.28). B mamnne ¢ kauaomumes TYARNAPOM JIHHA KPHBO-
muna QA = 15 ¢M, yr0Bas CKOPOCTb hpHBOWMNR wg = 15 pan/c ==
==const HafiTh cKOpOCTL MOpWHA 1 YIVIOBYIO CKOPOCTL MHAHIPA
B MOMEHT, hOTAA KPHBOLINN HEPHeHAuhyJspen watyry. (CM. pucyHok
K 3apaue 16 26.)

Oreer: v =225 cM/c, w = 0.

16.28(16.29). Kpusommnuelii MexaHH3M CBsi3aH IWAPHHPHO B ccpe-
aune C miatyna co crepyheM CD, a nocnesunii — co grepaxueMm DE,
KOTOpLfi MOIKET BpAWLATLCA BOKpyr
ocu £ N A

Onpenenut, yrAOBYD ChODOCThL @
crepxus DE B yKasaHHOM H2 PHCYlKe *
MONOMENHN KPHBOWHIHOTO MEXaHH3-
Ma, eciy TousH B u E pacnonozxeHu
Ha OQHON DBepTHKaAW; YIVIoBasl cxo-
pocTh & KpHBownna OA pasua 8 pag/e,
OA =25 cm, DE =100 em, ZCDE =
=90° v £ZBED =230° K zamave 1628

Orser: wpe = 0,5 pag/c.

16.29(16.30). Katywika pamiyca R KaTHTCA 1O 1OPH3OHTANBHOR
nrockocts HH Ges chonbienna. Ha cpeinelt NHAHHADHYECKOH YACTH

K sapaue 1629 k 3a11¢ 1630

RaTYyWK pajuyca r HaMOTaHA HUTh, Konel KoTopoil B oGaanaeT npu
STOM ABMIKEHNH CKOPOCTLIO ¢ 1O FOpPH3OHTAJLHOMY HampasieHnlo,
Onpenesuts CKOPOCTL v MepeMELenitd OCH KaTylhH.
R

Orger: v=up_—-

16.30(16.31). Lienitan nepemaua B BenOCHNERE CO-
CTONT 13 leny, OXBATHIBalOIeHd 3ybuatoe honeco A
¢ 26 sybuamn i wecrepnio 8 ¢ 9 sy6namn Llectepis
B HeH3MeHo coeanneHa ¢ 3aZHHM KoaecoM C, Aua-
MeTp koToporo paseit 70 cM, QUpERCNHTL ChOPOCTL BE- K asaaue 1631
JAocunefa, Koraa hojeco A AGTAET B CEeKYHAY ONHH
obopoT, a hoseco € KATHTCA NPH 2TOM 6e3 CKOMLMEeHHH NO NpPAMONH-
HefiHOMY TIYTH.

Orser. 22,87 km/fu.

16.31(16.32). Koseco paanyca R = 0,5 M RaTurea Ges cxonpienus
N0 NPSIMOJIHIIERUOMY YUACThy NYTI CROPOCTL HEHTPA Cro NOCTOsAHNa
B paBua vo= 10 m/c. Hanth cropoctu nomunos M, M,, M; u M,
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BEPTIKAALHOTO M TOPH3ONTAJLHOTO ANAMETPOB KOJCCA. Onpeneantn
€10 YEJIOBYIO CKOPOCTD. ,
. Orser. v;=0, vz=14,14 m/c, vy =20 mfc, va=14,14 M/c,
w = 20 pan/c. :

16.32. [la picyske n306pak@n cyMMupyowil mexannaM [Hae na-
panienpuse pelikn 1 W 2 ABIKYTCA B OLIY CTOPOHY € MOCTORILILIMH

A . H vy
Ll J &
Ll 2 o,
T
K a1 [b32 R sanasa 15331

CKOPOCTSAMH, vy H U2 Mexiy pehraMu 3a)kaT AHCK paadyca f, KaTA-
uniica no pensam Ges ckonvmenns [Iokasath, YTO CROPOCTH Cpedned
pefiki 3, npucoeannentoit Kk ook € Aucka, pasia NOAYCYMME cKopocren
peer I 1 2 Hawti Taxme yriaoByio ckKOpPOCTh ANCKA
U -ty
\ ar N
. 16.33. Tonsmxubiii 6ok I 1 REROABNKITbIL 60K 2 coepHHeHbl He-
pactsixknMoft mutnio, Ipys K. npukpenjeHunlt K KOHiY 3TOH HHTH,
/ onyckaeTca MO BEPTHKANH BHH3 {10
sakony x = 2¢* m. Onpeleants CKo-
poct Touer C, D, B n E, nexamnx
na oGofe nonsuxHOrO GJOKa, B MO-
Meir f=1 ¢ B NOAOKEHHN, YHA3UH-
HOM K3 DPHCYHKE, ec/r, pajulyc no-
newskuolo Groka [/ pased 02 M, a
CD 1 BE laiith Taxme YrioByio
cKkopocib Gaoka 1, )
Orger ve=0, vo=2 M/'c, U =
= yp=24/2 ufc, 0==10 panfc
16.34. ['pys K, censauustii nocpea-
CTBOM HEPACTAMKHMOW UHTH ¢ KaTyu-
Rofi [, ONYCKAeTCH BEPTUKANBHO BHIS
K 3ana1e 1034 no sakony x=={% M, [lpn sTOM Ka-
; ] Tywka L KaTRTcA Oe3 CHOMbMEHNA (0
HeNOABHIKHOMY TOPHSOHTAALROMY peibcy. Onpeneuts CKOpoCTH TO-
wek C, A, B, 0 u E kaTymiku B MOMERT {=1 ¢ B NONOXKEUHH, yKa-
BUHHOM A DHCYHKe, 4 TaKme JraoByl0 CKOPOCTb KaTywlkH, cCa
ADJ_OE, a OD=20C=02 M
Oreer ve=10, va=06 mfc, va=4 M/c, Uo= 2 M/¢, ve=
== 4,16 Mjc, o = 20 pan/e.
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16.35(16.34). Kpneownn OA, epamasc, ¢ yraosoii cKOPOCTLIO
wy = 2,5 pan/c BoKpyr ocu O 1EeNnoABHAHOrO KoJeca PafMyca r =
= |5 ¢M, NPHBOLNT B ABHXEHHE HACAKEHHYIO Ha ero Komeu A mecre-
petiky paauyca ri = 5 cMm. Onpeaenuts BesiHunily H HanpaBJelive CKO-
" pocreii Touexk A, B, C, D v E noasuiuoil wectepenk, ecan CE 1 BD,
Orger: va =50 cMfe, vs =0, v = 100 cM/c, ve = ve = 70,7 cuM/c.

K agpaue 1635 K aanaie 16 %4

16.36(16.35). ila oct, O nacamenu sy6uatoe xoseco K anamerpa
20 cm u kpusomnn OA naunon 20 oM, He cBA32HMblE MexAy COGOM.
C warynom AB uariayxo ckpemyelio syGuatoe kKodeco [ anamerpa
20 cm, pauna watyiia AB==1 M. Koneco K Bpawaercsa paBHoMepHO
¢ YMJIOBOH CKOPOCTBIO paBHou 2; paa/c, W, 3aXBaTHBAfl 3y6hA honeca
L, npHBOAKT B ABiAcHHe waTyH AB u kpupomwnn OA., Onpeneants
YriaoBylo CKOPOCTL @ KpuBomuna OA B ueTHpex ero nojoxheHHsix:
ABYX TOPH3OHTANBHLIX H ABYX BEPTHKANbHHX.

Orser: 1. m,-———%‘lln pan/e, I ml=-l—;)—-'u paa/c, I, w; == pan/e,

IV. ®, == pagjc.

16.37. Kpupownn OA =20 cm BpaulaeTcd BOKPYI HeENoASHKHOH
oc O, NepneHKUKYJAAPHOR AJTOCKOCTH PHCYHKA, € YIIOBOH CROPOCTLIO
2 panfc. Ha ero xoneuy A nacaikena mecre-
peika 2 paguyca 10 cM, naxoaswmasca Bo
BUYTPEIHEM 3aleMIeHHH C HENMOABHKHEIM ho-
aecom I, coocnuiM ¢ KpuBounnnom OA Onpe-
neanTs ckopocTh Touek B, C, D n £, nexamux
Ha ofone mectepenxn 2, ecant BD L OC,

Oraer: ve=0, vg=uvp=404/2 cufe,
v, =80 cuMfc.

16.38(16.38). Meaanuam Yarra cOCTOHT H3
kopomuicaa 04, KoTopoe, Kauasch Ha ocH Oy, .
nepefaet NPH NoMouti watyHa AB gsuimenie K sanaue 1037
gpueominny OB, coGoano kacamxennoMy Ha
och 0. 11a 7Tofi e ocu O cuant nomeco I; watyn, AB okanyusaerci
gonecoM [I, Harmyxo ces3auubiM ¢ watyHom Onpeaeanti yraoewe
chopocts Kpusownna OB u koseca [ B MoMmest, horaa o = 60°, B =
=00°, ecitn r;=ry=304/3 cn, WA =175 cm, AB = 150 cat 1 yiuo-
Ban CKOPOCTh LOPOMHCIR wo == 6 pan/fc.

Orser: wopg = 3,70 pan/fc, w; =6 pan/c,




16.39(16.37). Tlnanetapubii  MeXaHu3M COCTOHT u3 KpHBOWHNA
Oy, npupogsicro B askenne watyn AB, kopomeicna OB 1 koneca [
paanyca rp =25 M; matyn AB oxanvnpaerca wecrcpenxon I/ pa-
ANycd re== 10 cM, HATAYX0 ¢ HUM cBa3annoil, Onpeseanto YLAOBYIO

K 32nace 1638 K sagave 1639

ckopocth kpusouiuna OyAd n Komeca I B MoMelr, Korda o = 45°,
B =90° ecan 0,4 ==304/2 cm, AB =150 cM, yra08as ckopocTs KO-
pomoicna OB w = 8 pan /c.

Orser wo1a =4 pan/fc, oy =15,12 panfe.

16.40(16.38). B mainnne ¢ RavalonMes UHABKAROM AJiiHA KPHBO-
wyna OA ==r u paccroanne 0O, = a. Kpupoumun ppauderci ¢ mo-
CTORINION YIAOBOH CKOPOCTBIO g OupeesltT Yraosylo CKOPGCTh @i
watyua AB B 3aBUCHMOCTH OT yrJsia NOBOPOTA Kpubouinna ¢. Onpene-
JAHTE HauGo.1blllee H IldHMeHbIIee JHANEHUS Wy, & TAHE 3iayeHue S’I‘J’[a
¢, npn kotopoM o) =0 (Cm. pucysox k 3anaue 16 26)

wyr (Bcosp—r) . ter

a® - r? — 2arcos (p Otmax == T 7

Oraer: Wy = npu p=1{

gl — - r
Opmin=— 7 IpL @=1, o, =0 npn @ ==arccos—

1

16,41(16.39). llafiTu npuGnrxcrioe pHpamente 017 NPOCKHHN HA
KOOpAMIATHLIE OCH CKOPOCTH JioOon Toukw M watyna AB kpusoniun-
{HOTO MeXaHH3Ma T{H PAaBHOMEDHOM
BpalieidHd BaJa ¢ Yracsod CKo-
POCTLIO w, NPEANOAATAs, YTO AAHHA
KPHBOWIHAZ ¢ MANQ O CPaBHEUHIO
¢ anuuon watyia . [odoxeHue
Toukn M onpeaeaserca ee paccros-
nnemM MB =z,

K zamase {641

Mpumesannce B dopuyay, noayiseMyo npr Pelichid  3aaadui, BXOAWT

£
/\/l - (% s rp) y FA¢ @ = of olosusact yroa BOA 3to pupaxemie pasage

TSt @ Dpaa M YACPIRABACK TOALKD jlBA NEPRE'X wAeHd

— 2
Oreer. vy = — m[r sing 4 =27

T sm‘ztp], v, =T wwose.
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§ 17, Henonuumnan " nnunumnaﬂ uenrpounm

17,1(17.1). Haiitu HCHTPOUALL HPH naumeuna crepxua AB, yka-
3aHHOM B 3alaye 167,

Orser TloaswicHaa NeUTPOMAA — OKPYIKUOCTL pannyca 0,5 M ¢
UeHTPOM B Cepesnne AB; HCNOABHIKHAS UCHTPOMAA — OKPYIKHOCTb Pa-
Auyca ! u, ¢ meurpom 8 TouKe Q.

17. 2(17 2). Onpeneants NOABUAHLIE N HeNOABHKHBIE UEHNTPOWUALL
Gnokop A’ " B nosucuacta, paanycul Ko10puix COOTUEFLTBEHRO PaBlibl
ra 1 rg, QpeaAnoiaran, 4to ofouva € ABAMETCA NOC1y
navensHo,

Orser; [Moaenxuwme uedTpounn: Groka A — Ok-
PYAHOCTD panuyca 71 G.nor{a B—oxpy:xuocm pa-,

aunyca E.rB’ HEHOJIBH}KIIHE l.IEH'I‘pOHthI nepmxanbume

hacaTesLHble K NOABHAHLIM UHEUTPORAAM C npasou
CTOPOHDLI UX,

\\“-‘i“r’,

K sanaw I72 K aaaaue 173 K 2zn33¢ Ii4

17.3(17.3). Haur# TEOMETPHYSCKH HENOABHKHYIO H NOABHIKHYIO
REUTPOUAL WATYHA AB, AnHHAa KOTOPOrC PdBHA AJMHE KPHBOWIfiAL

AB=0A=r,

Orser: HenoasuxHasi UeHTPORLA —— OKPYIKHOCTh paaHyca 2r ¢
HeHTpOM B TouKe O, a4 TOABWKHAN — OKPYHHOCTL pasuycar ¢ UEHTPOM
B TOuKe A mMajbla KpHOOLWHOA.

17.4(17.5). Crepacie AB ApuiKeTcA TaKuM c6pa3oM, UTO OfHA M3
ero Toueh A ONMCHLIBAET OKPYHHOCTL paiuyca r ¢ ueHTpoM &,Touke O,
& CAMBIY CTEPHEHDb HPOXO/AHT NNOCTOAHHO HePe3 RaH- P
Yo TOUKY N, Jexawyo Ha TOA Ke OKPYAHOCTH. .
ITanTu ero neRTpoOUAH

Orser:  [lemoaBuikHAst  MEUTPORAA — OKPY.K- 4 8
HOCTL PdaHyca r ¢ nenTpoM B Touke O; NOABILKRAS 4 v
UEHTPOHAA — OKPY.KHOCTh pajiyca 2r ¢ UeuTpoM
B Toune A 7

17.5(17.6). Halitn HENOABHIKHYIO H MOABHIHYIO K aanwe 175
ucHTpON Bl 3teid CD anTHRapajscnorpaMma, mo-
cTaBjenioro Ha Oosvuree 3peno AB, ecaw AB=CD =05, AD =
=BC=gqgua<<bh.

Ortser. Henonsrsnan nentponsa —runepfosia ¢ QOKYCAMH B TOU-
Kax A # B, a nonsuiuda UEHTPONAA — TAKAS e ranepbosa ¢ doxy-
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caMi B TOUKax C u D [leficToHTeALHBIE ROAYOCH THNENGON paBHW,
aj2,
17.6(17.7). Hanin neno BHKHY®R § NOABHKHYIO LUEHTPOHAL 3Beiia
BC antuRapaanenorpaMma, ROCTABIEHNOIO HA MeHbuiee 3peno AD,
e AB=CD =b,AD=CB==ana<bh . ,_
Orser HenoasdikHas UeNTPOUAS — 3AAHRE ¢ QOKYCAMH 8 TOUKax

A u D wcnoayocams b/2 u Y, Vb?—a? Toasuixuas UeHTPORAA —
TJAKOH 3Ke JJIIHIIC, HO ¢ GoRycaMH B Touxkax B u C

17.7(17.8). Jipa cvepxna AB u DE, narayxo cocauHenHble [OL
NPAMLIM YrAOM B TOMKe £, ABHIKYTCR Takum 06pasoM, 4TO (Tep.Kelb
AB peersa npoxonuT 4epe3 uenoaBuiknylo Touky K, 4 apyiofi crep-
sen DE —uepes HenogmuxHylo Touky N; paccrosnne AN = 2a.

7 &
[ 8
I
| .
ALl a \7 - £
: % _D y 7?
K sag1ue 176 K aanaue 177 K szapaue 178

Haiiti yvpaBsHenia Uempond B 3T0M LBHIKCHNAN, OCH KOOPAWHAT YKa-.
3dHDL ild PHCYHKE

Oreer: %+ y! = a4, & +ni=1a-

17.8(17.9). Hse napamieaviuie peiixn AB w DE asuikyTes B npo-
THBONOJOKHLE CTOPOHBL ¢ MOCTORNHBIMH CROPOCTAMA vy & Vo, Medx 1y
peHEAMY HAXOINTLH ANCK PajAHyCa &, KOTOPHIH BCJIGACTBUE JABHMEHNN
PEEK H TPCHHS KdIHTCA N0 RN G€3 CKOMbIKEHHS

IlauTn 1) ypasueuns NeHTPORL AHCKA, 4 THKIKE ONPEACINTL 2) CKo-
POCTh vo. NeRTPa O sHcKa 1 3} yraoBylo CKOPOLTL ¢ AKCKA; OCH KO-
OP/AHHAT YRA3AIL 11d PUCYHKE

, g T e 2 3(}1:_—111)2,

Oreer. 1) yp=a o s £t tni=a g I

2) CKOpOLTL MeHTp4 jCKa HManpabJeHa B C(TOPOHY Ooabieil n3
JAHIEX CKOPOCTCH; BE/HYKHA Uo’ PABHA NOAYPE3HOCTH BEAHUHH Adil-
HBIX CKOPOCTEH;
T

2 "

17.9(17.10). llavty ypaBHeHHA HEMOADHIKHON K NOABHIKION eIt
Tpoua crepisg AB, KOTOphL, ONHpAsth HA OKPYXBOCTL PaAB}Ca a,
Kooy A CKOAbIHT BAOIL BpaMon Ox, NPOXOANILEH YePes LUENT] 310t
DKPYKHOCTH; OLH KOOPAHHAT YKA3JHB H2 PHLYHKE,
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Oreer: 1% {x} —a*) —ay =0, ng=ak.
17.10(17.12). Haitty upubanmennvic yPasHeuus HENOABHMHOH H

nogsusion UellTpona watyna AB hpUBOWHOHOTO MeXaHH3MJ, npel-
fofarag, 4To ANNHA maryua AB == [ HacToALLO DEAHKA 1O CPABHEHUIO
L} ® . L2 P v o ¥

ﬂ.‘h
C

R zwmnre 179 I o3amue 1710

¢ Aaunou Kpnsowuna OA =r, uto ana yriaa ABO = o Momno npu-
HATL SIN O = o H CO5 @ == |; OCH KOOPANHAT YKA3aHLI Ha PlLCYilKe.

Orser: (xe — I)-‘ (‘e vg)=rxg, 5L =+ né) = rin}.

17.11, Crepacib AB ckoab3ur Toukon A N0 1OpHIOHTLALHON -
MOH H IPOVEMYTOMHON TOMKOI
C nacaercs hpyra paanyca r.
OnpedeanTs ypabHetine  He-
NUABHAHOH H  TOABHMUOH
HEHTPOHL CTEPAHT

Orser Henopsusuian neu-
TpOUA2  HMeeT  ypaBHenue
yerf = A% — x%? B clnereme Ko-
opaniat x0y ¢ HavanoM B
LCIITPe hpyrd,

[ToaBuxnaa uentponaa — napaboia Af==ry, B cHCTEME LOOPANIIAT

A

ko avtawe 171

§ 18. Ycuopeuus ToueH TsepAOro Teidd B HAOChOM
NBAeHHH, MrHOBEHHWH LEHTD YChOpeHnf

18.1, KoJaeco haTHTCs 110 HABJOUMON NJOCKOCTI, 00PA3YIOHIeH yron
30° ¢ ropusonToM (cM pHcyion k 3apaue 16 2). Llentp O koreca asu-
METLA MO 3akOHY Ao = 1042 M, rae A — OLL, HanpapacHHas napadi-
Jgenantio Hakaonuoil mrocnoctit. [ wentpy O woneca uopseuied crep-
wedb OA = 36 M, hayaloWBncst BOKPYr FOPHIOHTAALHON ocn O, iep-

NCUARKYASAPHON TJOCLOCTH DHCYIlhA, N0 3dhOHY 1p:—'}sm—:-;—t pan.
Hauth ycxopente nonua A ctepainst OA B MoMenT ppemenn £ ==1 c.

Orser wh, =252 cM/f¢?, Way, =—8,25 em/fe2, wy = 26,4 cu/c

18.2(18.3). pn aenmenns aAsxcha papnyca r = 20 ¢u B Bep1HKAJIL-
ioli 1nAo0chocTH AY ero uteHTp C ABHACTCI CORTACHO YPJBHEHIISIM
Ac=10f M, yc=(100 — 4,942 & [Ipn aToM AfCk BPaLALIC BORPYP
JOPH3OUTAALHON Oclt €, MepHeI(HAY J4PHON HJAOCKOCTU AUCha, C NHO-
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CTOSHHHON \T 1000N ¢hopocTuio o = 1/2 paafe (cu pHCYNOK K 3aitue
163} Oupe e s 15 sovent speaan § =90 ycnopenie iounn L1, .c-
Hanken e oo e ancka Tlosomenne Towar 4 Ra ke onpese et
YEAOM @ == of, OTCHINLIBACMBIM OT BePTHRLIN BPOTHE XOAd4 MICOBON
L1pedin

Orger  Vukopeine sialpapieno 10 BEPTHRAGI BUN3 M PaBHO §10
Mosve 931 v/l .

18 3(18.4). Coxpannup yeaoRie BPeALIAYNCH JANA%1, Onpe e ITh
yeropenue tTauny A 8 Movent spevenn # =1 ¢

Orger Wy = —049 u/cd, wi,=—9.8 %/, wy =981 w/c*

(8ACI85). [na 0AHHAKOBEIX AULKL PAKIYCA 7 KAK 1611 COE LHENH
LBsLpruechiiM apuipor A JLiek [ npainderest BORpy1 BenoABitu-
LOH 1OPI30ONTH hHoK ocil O 10 3aKony ¢ = @(f) Jnck /7 BpamacTes
BORPYL 1OPU3OITAABHON OCH A COF 1ac110 YpaBhenwo | =1 (f) Ow O
WA DepueHAHKY.IAPHL NTOCKOCTH PUCYHKE Y100 ¢ 1t ) OTCuNTH-
BAOTCS OT BEPTHRAI BPOTHE X0:ld HACoBOH ¢Tpearn (o't puciiox
K 3a1ate 16 5)

Hanrn yekopenne wenrpa € eka f1,

Order we S’\/“'ct ta;, 10w =r{gcosp—~qgiang -

4 aposp — 2 i), w2, =1 (ip S @ - @f €OS G~ i § - 2 o5 ).
I8 5(18 6). Coxpaitiip Y 10BHC RPEABAYIILNE 331040, HANTI 3 Cho-
peitne rouki B gaucka [, coig LACE = af2

Oreer. wp = /\/t,fjv Fap,  ldE wBe= rlgeosg—gismg 4
+ f\/TZ Ppeos(46° 1) — A/ s (45° 4 Py, Wiy = F [psme 4
4 7 €05 @ 4= A/ s (150 4 P) 2= 4/24° cos (45° - ).

18.6(18.7). Jluneuka oriamsicotpada choming kounom B o ol
Ox, ronitom A—no ocny Oy, AB=20 ¢ (Cv. pucrilok K gadaue
. lo]npc,le.m'rl, CKOPOCTL 1 yLhopente Touxh A 1 ovenT, Koraa yroa

 HAK-IOUQ LIRenk K ocs D pasen 30°, 2 APOCKIH CKOPOLTH it YLho-
pernst Touhls B na ocn ¢ panun vy, = — 20 emfe, wp, = — 10 cvfed

Oraer v, =31,04 evfe, g, = - 142,68 cmf?

18.7(18.8). Mudprnt A w B, Cho thialne 0,10 11, NPpAMOIMIRIEHBEK 06-
pasyoniny, coetnienn crepiie AB aonin I Myra A L muaercs
¢ MOCTONHHON CKOPOLTBLIO 2y {C€M pHCYHOK K daiate 156) Onpege-
JHTL yexopeune my(prut B ity nosoe yekopeme crepkig AB s noo-
ACHI, PN hOTOpOM LTepsent A abpasser ¢ npsivon OB sagannsit
Yiagtig

vy st o vy s’ a sin
- Ly B e m——— —_—e——— .
Orocr T ILt Aly - rr P

18 8(18.9). Iianrn yukopenue nodasynd B n uraoseinisls  tenip
yexopentn K uaryna AS KpuBoMIINLO-NC BYHIONO MeXdlivsva, 110
OpKeuoro fla PIUCYHKE L sdlave 16 1], upn .18YX 10PHIOHTY ILABIX
1O LHOM BCPTHRE ILIOM HOI0MKeHIt ¢ Kpanowtia O/, spdiitaionies ous
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¢ HOCTOAHNON YPJAODOH ChOPOCTHIO @y == 15 panfe vonpyr Baaa O.
Hanke spusownna OA =40 oy, Ammia watysa AB =200 ¢ '

Otser Mruovenuuil uetp yenoperust K npw ¢ =0 u ¢ = 180°
JCANT RA OCH NATIPABJISIONEN 0 13yHa

N =0, ws=108 M/}, BK=12m

2} o =90°, wp = 18,37 m/c?, BK =40 cnm, AK =196 cu

3) ¢ =180° wy=72 m/c?, BK=8 m.

18.8(18.10). Oanua watyiia AB RPHBOULINIO-TONIYHHOTO MEAAs
HH3Ma B Asa pada Goavwe annnu wpusownna OA, OnpeneanTs fios
NOAGHHE TOUKH NaTyHa AB, ychopeiue
KOTOpOIi HaupapJieHD BAOAL 1ATYHA, B
MOMEHT, KOFAa KPIBOUINT {fICPIeHILY-
JAPCH HANIPABAAIGHICH 1OJ3YHA, KPNBO-
minn OA spaulaeres papHOMEPIO

Oraer lla paccTosiimm eTBEpTIr A1t
ne WatyHa, IdmMepeHHon  OT  6oil-
ayHa B.

18.10(18.11). Tlopwens D THAPABANMECKOrO Npeccd NBPHBOANTCA
B ABH.KEHNE FOCPEACTBOM MAPINDPHO puuamuoro veaannima OABD,
B nonoacunn, yndzannos ia pucynee 1624, poitar Of umeer yrao-
BYIO CKOPOCTh w=2 paafc W yinomoe ychopeisie ¢ =4 pajfis,
0A =15 cm Onpeaesuts ycKopeuue nopiuns
D 11 yraosoe yenopenne spena AB

Orser wp =994 ev/(?, ¢ 10 = 5,2 pan/fc?

18.11(18.12). Kpupouns OA amne 20 eu
BPALLICTC PABHOMEPHO ¢ YIA0BOH ¢LOPOCTHIO
wo =10 panfc 1 npuBoaHT B ABHACIHE 1A-
v AB anunut 100 cm; nonsyun B asnmercs
no peptHhdan Halith yraosyio ckopoctn u
yIJ0BO2 YCROPEHIlE IHATYHA, @ TdhAe yChope-
HHe T0A3yHa B B MOMERT, hOFRA KpnBONINI
Il IATYH BIAIMHO HEPHCHANKYNAPHLL # obpa-
3Yi0T € TOPU3OHTANBLHON OCHIO YLan ¢ == 45°
n f =45°

A

K 2a%ue 1690

"/

Orser w =2 pan/fc, ¢ = 16 pas/c?, ws = Ne
= 565,6 cm/c? 1 N g
18.12(18.13). Oupeneants yraosyio cho- K 3vtate 1811

POCTh 1 YrJoHNOC YCHOPeHHe MATYHA HEHCH-

TPAADIOFO WPHBOUINABOrO MEXAHH3IMJA, @ Tahme ChOPOCTH W YChope-
HHe 1013yHa B 1pn 1} ropusoitdInionm (ipaBoM 1 2) BEPTHRANLHOM
BepaHeM noao/helin hpusownna OA, ecan nocaeAnnn BPJIILARTCS BO-
I\IH"‘ Konta O ¢ NOCTOAHHOM YLAOBOM ChOPOCTBIO (g, MPHYCM QMBI
OA =r, AB ==/, paccrosiaie ocn O hpHBOIWNAAA OT JANIUNK ABHACHHS
no.'lsynapC:: A {cy pueynox h 3anaue 16 16).

ro, artad hrag

Orger: 1) o=——m=, t=———r0 Uy o= —e—
) VE<R ({2 — i st b AT 4

wo=ra21 4 —L
87 "% (4 — k'-‘)'h ¢

133



roy, r(r+!r) 5

2) (!)=0, e U == Py, = ——e——————————
A —{r thp T R YE= he

18.13(18.14). Crepmenn OA wapuipuos o wersipexasenmnka 0AB0,
BPAIHALTCH ¢ NOCTOSIHION YTIOBON CKOPOCTLIO ¢ Oupesennts yi.10-
BYIO CKOPOCTH, YT.10BOE YiKOpenue ciepikus AB, a4 Takme yekopeune
uapuupa B 5 HoA0KENIl, YKASAHHOM Hd pi-
cyhnxe, ec.ul AB == 204 =2a

Oruer: =0, am-‘#-mf, wf;m-?am‘;—

18.14(18.15). Toasnkuoe eapne L nom-
I AsE PU3KK MeTadid [pHBOANTCH B ABH-
KN  WHIPHHPHO-PHUAIKHBIM - MEXANI3MOM
AOBD B noaomenn, yKazaHHOM 1id PuCytKe
Kk sazane 1625, yiaosas ckopocts puttata 1B
panita 2 pa /e, C10 YII0BOC YCKOPEHNE PABilo
4 paife?, 0B =05 cu, O =10 v llant yokopeune wapuupa D
N yiJosoe yckopenne ssena BD.

Oreer: wp = 32,4 cM/2, eqp = 2,596 paj/c?

18.15(18.17). Tloa3yu B RpuBOLIHALO-1IGA3YUNOTO MeXaitama OAB
JBHIKETCA 1O jiyropon Hanpasisionien, Oppereanth KacaTesibiloe o

HOpMAALIoe YCKOpLIsHst

Woa1114c 1313

p @ \4 - n0a3yila B B 0O.J0KeHIL,
& : - TS E YRAAHHOM  HA  PICYHKe,
! e “~ ecan O =10 cu, AB =

=20 cm. Kpusowun O.l
BpANtdeTca, nuMest B aan-
1iblil MOMEHT Vid0BYI0 CKO-
poctL, ® =1 paa/c, yr.io-
poc yckopende ¢ =0
Orser wn = 15 cn/fc?,

a?j______________
19
1 %

Wgn = 0
18.16(18.18). Ounpe.re-
Ko B0 JHTHE  YiloBoe  yoeropentre

maiyna  AB mexannna,
PACCMOTPEHIIOIO B Npe LIy e 3ataue, ethl B NOJoAKEm, Yid-
3AHIOM MO PICYHKe, Y1Jdosoe yihopemte kpusownina OAd  pasuo
2 paifed

Oreer 1 panfe?

18,17, Tomiudian  CTINOK  NPUBO LMTLS B IBIGACLHNE  1e1d LI
OA =21 v, Koiopast xoiedieTun  okow oen O no  danoly
fp=—::— SN -5%-! Pt (MO E ¢ OTCIRTUBACTLS OF FOPHIONTA 10) Toun the
Hel waMens K ppamtaetos soxpyr own O ¢ noMonisio ctepmas 158
Ocit O u Oy nepsien WLy IRPHEL DIOCKOLTH PHUYNKE  (CM. PICY IO K
datare 16 12) Haptu v dovent spevenn { =0 yukopeniie 1otunn 5
FOMIL ILHOLO Kasus K, cc s OB == 12 11 B avot1 wovent OA 0 O
PACIIO 10MMEHLE 1OPH 0TS 16tio, aprucyt £ 0A8 = 60°,

Oreer wp == 12,9 um/fid
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18.18(18.19). AnrunapannesorpaMM COCTOHT H3 ABYX KPHBOUIHNOB
‘AB u CD opunaxosofi Anunul 40 M B W2PHUPHO COSANHEHIIOTO C IIMH
clepaig BC amumn 20 em  Paccrosiide  Meaay  nenofBHMHLIMH
ouamu A u D pasno 20°cm. Kpusomun AR ppamaercs ¢ noctosnutofl
Yy 1080t CKOpOCTLIO wn. OlipenesuTs yriaosyio CKO- ‘
POCTh M yraosoe ycKopenwe ctepxHs BC p MoMmeHr,
xorfia yron ADC pasen 90°

8
Orger:  wyp=- @, BpauEHue 3aMensienlioe;

20 ?
Fpe =g @}

18,19(18.20). B Mawmune ¢ Kavaiomumc uuanun- <o
pOM, JeKAMM Ha Ranpax O, ANWHA KpuBoluNa
0A == 12 cM, anuna watyna AB =60 cM; paccTostHHe & ganuue 15 18
ME3JYy OChid  DBajla H  Ochlo namd umsnuapa
00; = 60 cM. Onpenednnte yckopenue nopuna B 4 paguyc Kpupu3un
CI0 TPAGKTOPHH NPH ABYX MNONOALHHSX UHAKIAPA* |) XOrma KPuBOmWH
H IHaTYN BIAHMHO NEPHeHAHKYJSPHL) U 2) KOFda KPHBOWHMI 3alHMAaeT
nonowenne 1115 yraosaa ckopocers
Kpusommnna oy ==const=235 panfe. y
(CM. pucynok k aanave 1626 )

Orger 1} w=5,12 ¢cm/fc?, p =
= 589 cM;

2 w = 2383 cM/fE p =
= 0,39 cm.

18.20. Mectknii npamoii yroa
AME ppu.keten tak, 4To TOyKa A
OCTAETCsl Bee BpeMA HAd HenOABH.K-
ilon npsamofi Oy, Torda KaK Apyras
cropona ME npoxofHT vepes Bpd-
utaromuiicss mapunp B. Paccrosnue
AM == OB ==a CkopocTh v4 TOUKH
A nocrosuia OnpeagnnTsh yeKope-
une  Ttoukn M kak  dynuruuio K 2228 se 18 20

yina ¢. _
Ufl 1’2 t,
Orger: wy=—; (1 - sim )", BexkTop ycxopeniiss uanpasneil

BHYTPL Y12 M COCIABASCT €O cTOpOHON MA yton a =45 —p/2

18.21(18.21). llenm1p noneca, Katsuierocss He3 ChOAbACHHA 1O WS-
MOJKHENNOMY peabcY, ABHKETCH PABHOMCPHO €O cxopoethio v. Oinpe-
HedinTh yeKkaopedtde Juofod ToUKH, Jeaditied Ha obore Koneca, ecai ero
paauyc paseH r’

Oreer. YCKOpeRHe HANpPABJICHO K UEHTPY Koaeca H paslo u2/r,

18.22(18.22), Baron TpaMpasf ABHKETCA N0 NPAMOJIHHENANOMY ro-
PHIONTAALHOMY YUACTKY NMyTH € 3aMeifielineM @o==2 M/c?, uvesn
8 AaHHLIN MOMEHT CKOPOCTL vp =1 M/c Koneca hardarcsi 110 peabcaMm
Gcs croabaeuna. Hafith yexopenns xoiop A8y AHaMmeTpos poropa,
06paYIoIHX © BEPTHKANBID yrast 10 45°, ccan  paanye Hogeca
R =0,5 m, a poropa r =025 m. -
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Orser: wy==92449 m/c? wy,= 3414 ™M/c?, wy==2449 u/c2,
Wy = 0,586 m/c?

, 18.23(18.23). Kouacco Katnics Ged CKOALMKEHHS B BEPTHKAALIOH
HAOCKOCTH 110 NaKIMNIOMY MpamMoanHeniomy nyTH llanti yckopenne
KOUUOB ABYX BIdMHO MEPHEHAUKYAAPHMX AIIAMETPOB KOJeca, ud KO-
TOPBIX OMRM Tapanfcaeil penncy, eclh B PACCMUTPHBAEMBIT MOMEHT

& %

LIR :
%«‘ %//A?/W//'//{'

K sanave 13272 K jamric 18 3

BPEMEHHU CKODOCTL UEHTPA KOAeCa yo == | M/C, yCKOpeHHe LEHTPa Ko-
Jdeca wy = 3 M/ck, papuye koneca R = 0,5 ¢ '

Oreer. wy=2 m/c? wy=23,16 Mm/c? -w;=632 M/c? w;=
= 5,83 m/c% .

18.24(18.24). Koneco pasnyca R ==0,5 M KaTHTCA Oea cxoswiKe-
HHSl N0 NPAMOIHIEAROMY peancy, B Aauuud MOMen1 uentp O xoaeca
uMmeer ckopocrs v =0,5 M/c n samennenne wo =05 m/c2 Halin:
1) MriiosennLs uenTp yckopewust koJeca, 2) ;YCKOpEIine We TOWKH KO-
Jieca, COBMARJIOUIEH C MIHOBENHBIM UeHTpoM € CKOpOCTCH, 3 TaKiKe
Z L L 3) yewopenne Toukn M u 4) paanyc kpusis-
HBL ee TpaekTopuu, ecan OM = MC ==05R,

Oraer 1) r=103536 wn, = —n/4;
2) we=05 Mm/c% 3) wu=03536 wm/
4) p=026m

18.25. Tlomsuwitelii 6aok [ M nenoasuiK-
P Hb 60K 2 CoepHHCIbL HEPACTAIKHMON HUTHIO,
[ Tpys K, npuxpenaewnnii € KOUUY 3TOH 1IUTH,
ONYLKAETCH |, BCPTHKAARIO BHHI 110  JAKOHY
£ =2{2 M Qupenennts yckopenue touek C, B
i D, nekauinx va oGoae noabixnolo Gnoka 1,
B MomeHT {=0,5 ¢ B ROJOIKEHNH, YyKa3aH-
HOM Hda pHCYIRe, ecan OB L CD, a paanyc noamyknoro Gnoka I pa-
Ben 0,2 M

Orser we =075 M/c?, wa =720 M/(2, wyp = 6,4 w/fc?

18.26. Tpys K, coAasannmii nocpeaciBom HEPACISIKIMON NIHTH ¢ Ka-
Tyuikoii L, olyckacrest BOPTAKANLUO BHAJ 10 3akony x = M [Ipn
3TOM KaTyuika L KaTatea 0e3 CKONLIKEHHSI 110 UENOABHMKHOMY 10DI-
SOHTAILHOMY pe.dhcy Onpencantns yekopenns vouek A, B w D, aeka-
WHX Ha ofiode KATYUIKH, €¢ YLA0BYID CKODOCH: H Y1J0B0OS YCKOPEIHe
B MOMEHT ppeMenit {=={,5 ¢ 0 HOAWKEHIH, YKJIAHHOM HA pPULYHKE;
AD L. OB, 0D =20C=02n,
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Orser. wa==20,9 mfc?, wp=224 wfc?, wp=20,1 M/ o=
= |0 pay/c, e =20 pan/c? ’ '

18.27. -Koneco 'panuyca R Hathics fie3 cKONbIHEHHR NO NJAOCKOCTH,
Llentp O xoneca RBHKeTCsl C NMOCTOSHHON CKOPOCTbIO vo. B Touxke A
C HUM mMADHUPHO COGHRHEH cTep-
wens AB anwnnl [==3R. Hpyroii
KOHEIL CTep.KUA CKOMBLIUT No Mio-
ckoctt B noowenuy, yrasaunou
12 pHCYHKe, ORpeAeHTE YTNOBYIO
CKOPOCTL ¥ YII0BOE YCKOpeHue
crep:ia AB, a Takie JHREHHLIC
CKOPOLTL ¥ yehopenie ero Toukn B,

K 3anave 1826 K 3z1auc 1827
Yo 24/3 o} 54/3 o},
Oraer: wup =_3ﬁ-’ EABmT_R_z-’ ?B=200! iy = s R

18.28(18.25), llecrepenka paanyca R =12 cm UPHBOXKWTCS! B ABH-
eipe kpusownnod 0A, BpalalOWBMES BOKPYr ocH O HeNoARH. KIOH
WeCTEPEHKH € TeM .Ke PafHycoM; KPHBOLIMI DpaitaeTcs ¢ YrJOBLIM

K aapoe L1428 K zaasue 1525

yckapenueM go = 8 pan/cl, nMen B AANHEIH MOMCHT YIVIOBYIO CKOPOCTH
o = 2 papfe. Onpefeanty 1) ychopeHue TOIl TOUKH NOABHIKHOH lue-
CTEPEHKH, hOTOPast B QaHAnii MOMEHT COBNAAAET ¢ MIHOBEHHMLIM HeNT-
pOM CKOPOCTEH, 2) YCKOPEHHE AMAMETPAJAbLHO NPOTIBOHONONHOH TOU-
KH N K 3) n010:KeHHEe MrioBeHHOro ueHTpa ycxopenuu K. !

Orger. 1) wx =906 cM/c%, 2} wy =480 wm/c?, 3) MK =424 cm,
LAMK = 45° i
* 18.29(18.26). Haifitn nonoxcesne MrHOBEHHOIO UENTPa YCKOPEHHH
M CKOPOCTb Ux TOMKM (DUTYDBI, COBNAQAONIEH C HUM B JAHHEI MoO-
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MEHT, & TAKMe yCKopeiie we TOUKH (HTYPH, € KOTOPOH B AalHbUY
MOMEHT COBIAIAET MiJtOBEHIULI Lell1) CKOPOCTCH, ecn HlecTepenka [
Pa,Inyca r KaTHTCA BHYTPH UEHORBANRBOrO Ko.eca 1] papuyca R =2r
H rpusowun OO0, upHBOIAULKN B ABHKEHHE OCTAIOULYI0 1WCCTEPEHKY,
HMCRT IIOCTOSTHNYI0 YRAOBYIO CKOPOLTh wp

Orger MinoscHimy newip yexkopennii copnatlaet ¢ uenrpom O uc-
MOABIOKION HICCTEPENKH® Uy = 2y, Wp = 2ru,,

18.30¢18.27). Hafitu ycxopenust kouuos B, C, D, E apyx aname:-
POB LWECTEPEHKN paanyca ri =5 CM, KaTHUKEACH CHAPYIKH [1E0/BHIK-
HO# mecTepeHkn paanyca rz = 15 cm. [lossuxkHan wwectepedra npu-
BOIHTCH DB JDHJKEGHHE jipy TOMOWIW KprBowuna OQA, Bpawaloietocst
C IIOCTONHHON YOVIOBOK CKOPOCTLIO Wo = 3 paA/c Bokpyr ocu O Henoa-
BIKHOH IICLTEPEHKH; OAHI H3 AHAMETPOB COBliagaeT ¢ JHHhen OA,
Apyron — en nepuenangyasapes (CM. pHCYBOK K sanaye 1635)

Orser. wp == 540 cm/c?, we = we=T42 cm/?, wp =900 cM/c2

18.31. [loka3ats, yTo B MOMENT, KOTAAa YIIOBas CKOPOCTL o = 0,
NpoeKIHE YCKOPCHHH KOHUOB OTPC3KA, COBLPIIAIMIIEro NAOCKOE ABM-
JKCHHE,"HA HanpJapJelde 0TPe3Ra PABHI MEeKAY coboi

18.32(18.28). TlokasaTb, 4T0 B MOMEHT, KOFAa YrJoBOe YCKOpEHHE
e =0, NPUBKHUN YCKOPEHHM KORUOD OTPe3Ka, COBEPIIAILEre NI0CKoe
ABHKeliHe, Ha HanpapaeHHe, NepneHAHRKYHAPHOZ OTpC3KY, pabiibl Me-
}Ay cobGon

18.33(18.29). ¥Yckopeinin xonuos crepmun AB anunw 10 oM, co-
BEpHIAIOLIEro NAOCKhOC ABHIKEHHC, HADpaB/AeHbk BAOCJL CTEDKHA Ha-
BCTpeuy APYT APY1Y, npuvem wy = 10 cM/c2, wa = 20 cm/c Oupene-
JIHTEL YUAOBYIH CROPAOCTL H YViA0koe YCKOpenne CrepzKkHA,

Oreer: ©==4/3 pagjc, e=0

18.34(18.30). YckopeHHa KOWNOB OAHOPOAHONO cTepxun AB ANHHBI
12 ¢cM, coBCpuIaOUeTO RAOCKUe ABHIKCHHE, NEpreMJHKyaspHn AB u
HanpaBJeHbl B 0ANY CTOPOHY, NpHHEM wq == 24 eM/c?, ws = 12 em/2,
OnpeaeanTh YLAOBYIO CKOPOLTL, YIVIOBOR YCKOPEHHUE CTEPIKHA, 4 TaAKIKe
yCKOpelHe ero UeHTPa TaxelTn C,

Oreer. w =0, ¢ = | pan/c?, yckopenne ToOURH C JIePNEILIHKYAAPIO
AB, nanpas’ieHo B CTOPOHY yckopenun Touek A u B v pasHo 18 cum/c2.

18.35, Crepmens AB annum 0,2 M COBCDINACT NAOCKONAPAAACAL-
HOe /ABILKCHHE YCKOPEHHS ero KoHWoB A u B nepnenankyaspun AB,
1anpasseiit § TPOTHBONOAMKNLIC CTOPONL B N0 MOAYAIO paBHi 2 M/c2,
Haiitn yraosyio CKOPOCTb, YII0D0€ YCKOPEHWe CTePXKHA W YCKopenne
cro cepennsnt €

Orger. v =0, ¢ = 20 pan/c? wec =0

18.36(18 32). ¥Ycropenus pepuine A u B 1peyronsuuka ABC, (o-
BEPILAIOUIRTO  IWIOCKOE /IBHIKCHHE, BEKTOPHO DpaBiibl,. Wy~ Wy =4
Oupe ety YIIOBYIO CKOPOLTh K YIVIODOE YCKOpEnHe TPeylOJibHiKd,
4 14ahoKe ycKopenue sepuinnin C,

Oree1 0=0; =0, wc==a

18.37(18.33). Keaapat ABCD co CTOpOHOIO a coBepwaeT (JINCKOE
LBUIKEHWE B MJOCKOCTH DHCYHKA Haittn AOAOKelNe MIHOBEHUOLO
UCKHTPA yekopeHuit B yckopesus sepitmi eio € 1 D, ecn H3BECTHO, YTO
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B Railitbtii MOMENT YCKOPeHUs AByX sepuint A n B oauHaKoBL 110 Be-
Juynue ¥ pasinl 10 cm/c® Hanpapaenne yckopeunit Touek 4 u B co-
BildlaeT cO CTYOPOHaZMMH KBaupaTa, XaK YKa3aHo Ha pHCyHKe '
Orger: we==wp = 10 cM/c? ¥ nanpapseil; 10 CTOPOHAM KBaj-
pata. Mruaosenmnuii uentp ycrkopeuuil HaxonHTCA B TOMKE NepeceueHus
lparonaney KBaapara, !

W »
A et A4
L
A
/ t 2,
)
¥/ I I 8 A 2
k sapate 1837 K annaue 1438 K 3ananc 18 39

18.38(18.34). Pasnocroponunfi Tpeyroavnk ABC aruikeTcs B nao-
CKOCTH pHcylKka., Ycxopenue sepurd A u B B ganunn MoMeHT Bpe-
MeHH paBiipl i6 cM/c? ¥ nanpaBJeHsl MO CTOPOHAM TPEYrodiLiHKa (CM.
pucyHoK). Onpepesutn ycKopenue TpeTued BeplivHel C  Tpeyrodb-
HuKa

. Orser we nanpasaeno or C Kk B. we = 16 cm/c?

18.38. Crep:vetn AB pannsl 0,2 M JIBUMETCHA B NAOCKOCTH pHCYHKA.
Yekopenne Toukn A wa{wa =2 m/c?) obpasyer yron 45° ¢ oceio ¥,
COBMEIEHHOIE €O cTepiiieM YckopeHHe ToUKH B wy(wg ==4,42 m/c?)
pacnasomero noa yraom 60° g ock X, Hantu yrnosyid CKOpOCT,
YrJIOBOC YChOpeHWe CTEp.KHA R,
yc:—;gpe:me ero cgpennm}l C. '

réer, w=2 pakfc, e=
= 12,05 pan/c?, we == 3,18 Mm/c2 i

18.40(18.35). Ksanpar ABC

CO CTOpOHOI0 @ =2 CM coBep-
waeTt JAoCKoe ApHkeuwe. B gan-  p
HLIE MOMEHT YCKOPEHUs! BepuIHlt
ero A n B cooTeeTcTBelno pan- K sazaue 18 40 h 3azeue 1841
HE N0 MOAINID wa =2 eM/C?,
wp = 44/2 cM/c? u nanpasient, Kak yxasano ha pucymre. Haiita
MFHOBEHHYIO YFAOBYIO CROpPOCTh 1 MPHOBEHlOe YrJ0BOe YChOpeHHe
KBAUpaTa, 4 TAKKe ychopenue Touku C.

Orser; @=+/2 panfe, e =1 pan/c®, welw,=6 cmfc?) nanpas-

aeno oT C x D,

18.41(18.36). Haiity Moayab yckopenus cepemuumt ctepxus AB,
eeAM  MIBECTHL MOAYAH YChOpeHHA el0 KoHuom: w,; = 10 cm/c?,
wp==20 cMfc? n Yrasl, 006pasoBaHHLIe YCKOpDeHHsMu C npaMon AB:
o« =10°u p=70°

Oreer: w =~—;- Afwi Hwh — 2wy, cos (B —a) = 8,66 cumfcd
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FTAABA VI

!
ABWYKEHUE TREPJLOFO TEAA, HMTIOWETO HEAOABHIKHYIO TOMKY
MPOCTPARCTBCHHAA OPHEHTALLUA

; I
§ 19 DouKenne Taepnoio vend, HMe0Iero
ORNY HENGJIBHIKHYIO TOUKY

191(191) OcL z BONUKA PABILOMEPHO ONACLIBACT BOKPY! BEpTH-
Kau OF xpylopoit Kouyc © yraov pactsopa 20 Ye wBast ckopoets
BPAUCHHS OCH BOJIMKA BOKPY! OCH § pPasita o), @ IOCTOANNHAS YIyIonds
CKOPOCTH COOCTBEHHOTO Bpaluenns BOAYK4 pabHd o Onpepennts ve-
JHUHIEY H anpasierne atco noTHOR YPT0BOR CKOPOCTH Q BOJIIKA

Orger Q= afw- + w} 4200 cosb,
o4y cos 0
«\/m2 A 0f4 200, ws0

cos(R, 2)=

+ 1 i
192(192) APTHAIEPAKCKHA CHAPA | ABHTANCL B aTMOCdeEpe, Bpa-
H{GETCHA BOKPYF OCH 2 C YFIOBOH CKOPoCcinlo w OjHOBpeMeHHO OCb

K 3174e 191 K o3ntae 192

CHAPANA z DPJILAETCS ¢ YI/IOBOR CKOPOCTLIO @ BOKPYr ocu §, Hanpag-
JAenloil 110 KdcaTenpion K TPAeKTOPHH UERTPd TAmecTn C cHapsia
Qupesiesinth CKOPUCTs TOUKK M ClAPHIa B €ro BPALATCALHOM ABY-
wennn, ecan CM = r votpesok CM nep-
NEHAKKYAAPEH OCH 2, YLON MeRAY OCAMK
2 M § paBeH 4 s

Oreer vy ={(0+ wrcosy)r

193(193) Konyc, BHCOTA KOTOpOro
ft==4 cM H paIHyC OCHOBAHHA r == 3 CM,
KATHTCA 110 1I0LKOCTH §e3 CKO IhKenus,
UMCUS! HELOABIIIKHYIO BEPUIRHY B TouKe O
Onpepeanth YrAoOBYI0 CKOPOCTL KOUYCd,
KOOPARIATL FOYKN BHYEPUHBAIOWEH TO
Jorpady YrAOBOH CKOPOLTH, R Yraopoe
YCKOpPEHUHE HOUY(d, CCAR CKOPOLIL, UENTPd OCHOBANHA KOHYCa U ==
=48 (m/fec = const

Oreer © =20 papfc, x =20co0s15f, 4 =20sm15t, 2, =0,
g = 300 pan/c?
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19.4(19.4). Kouye, septiinsa O KOTOPOro HenoABuAKNHA, KATHTCA MO
IAOCKOCTH 63 choibaeHiss BuicoTa hoHyca CO = 18 oM, a y1o71 nps
pepuniie AQB == 90° Touna C, UenTP OCHOBANNUA KOHYCd, ABUALTCH
PEBHOMCPHO 1 BOIBPAUIACTCA B {ICPBOHANAJLHOE 1OJAOMAEHHE MCpes

h 31ame 194 k2234 1B G

1 c. Onpereant chopocte kouua B anamerpa AB, yrnosoe ycnope-
HHE RONYCA 11 ychopetine Tough A u B.

Orger, vg==367 4/2 evfc =160 cmfc, & (2 =395 pan/c?) na-
npasiene nepuenspryasipno 0A w 0B; w; (ws = 1000 cm/c?) na-
npasiaeno napaaneasio 0B; ws(ws = 1000 4/2 cm/c?) semnit B io-
chocth AOB i nanpasaeno nog yraom 45° n OB )

19.5(19.5). Konyc' A oferaer 120 pas B MHUYTY HCHOABIRILLI
wouye B Bocora wonyca OO0 =10 cm. Oupeseants nepenocuyio
YRJIOBYIO CKOPOCTH ®, hOHUYCA BOAPYT OCH 2, OTHOCHUTEALUYIO YLAOLYIO
CHOPOCTH (), KOHYCR BORPYI oct 00, A6COMIOTIYIO YrAOBYI0 CROPOCTD
W, 11 26COTIOTHOC YIVIOBOE YChOpeulle eq KONyCa

Orger o, == 4n paafc, o, = 6,92n panfe, wi(w. = 8xn pan/c) Ha-
npas.tena no oci OC, ea(e. == 27,68r% pan/c?) naupasncio napad-
JebHO 0cH X

19.6(19.6), Coxpaune ycnonus npefmAyweli 3afaud, ONPCRENHTDL
CROPOCTH i yekopeitts Tover C u D noaBu.aHOrTO Kelycd,

Oraer ve=0; vp(vp==80n cM/c) uanpasiena napansieNLHO
ocit v, we{we=2320a% cm/c?) nanpasneno nepncHAaunyaspuo OC
B naochocT Oyz, NPOeINt YCKOPeHHA Touwn D-
wp, = —480n2 em/c?,wn, = —1604/3n? cm/c?

19.7(19.7). Konye If ¢ yrnom npu sepuiie
te = 45 KaTHTCA 683 ChOALMENHA FIO BHyTPCH-
el CTOpOHe llenoidsnasiolo kouyea [ ¢ yruom
Apit sepunine ¢ = 90°. BuicoTa noaBHAHOMG ho-
fiyca Q0 == 100 ex Touna O, USHTP OCHOBaHHS ,
NOABILAHOIO KONYCa, OWICLIBJIET OKPY/AIIOCTL T nae 107
B 0,5 c. OnpeaesnTs nepeHocHYIO (BOKPYT oci 2),
otiacnveantyo (Bokpyl oc OO0} u abcosoTiiyo yiaoBLe ChOPOCTI
sotiyed [/, a4 ranse ero afcojioTiHOe YrA0BOG YChopeiue.

Oraer  oc(w, =dn  panfc) nanpasjpena no ocn 2z, (0w, =
=17,39a panfc) nanpasrena nwo ool 40, wa{w, ==4n paaje) na-
npapiacHa o ocl OMg; a(es = 11,372 pan/c?) nanpanaeso no ocu x.
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19.8(19.8). Coxpauny yc1roBu$ BPCRLIAYINECH 3alauu, ONPeACIHTH
cKOPOCTH K yoropenus  touek Oy, My, M, unowaxnoio  wo-
HyLd,

Orger ‘vo(vo = 183.2n M/L) naupaniena napaiiedblio oTppiia-
Teqantion ock Ox, v {1 == 306,4n cm/c) nanpas;ieHa napanaesnbHo OT-
pruareanion och O¢, v, =0, wo{woe = 612,8n¢ cv/e?) nanpanaeno ot
O, no nepredanky.apy k Oz, npoexunn yckopeunsi Tovkn M; w,, =
= —302n% cM/c?, why == —8GOn? M/, wy(wy =
= 12256n2 cm/c?} aexur B gaockoctn OO M, u na-
npasAeHo AeprenaAnRkyasapio OM,;

19.9(19.9). Onck OA paanyca R ==,44/3 oMy
BPALLaACch BOKPYI HeHoABIDKHOA Toukn O, oGxathl-
BAGT HCIO;BIKHBEIN KOBYC € YIAOM ApH Bepiuine,
pasgmyv 60° HanTit yiaobyio CROpolTL BpawciinA
JIMCKA BOKPYF €FO OCH CHMMEIPHH, ec/lH YCKope-
HHe @4 TOMKA A JHCKA MO MOAYAI0 AOCTORHHO H
paosho 48 om/c? .

Orser w =2 panjc.

19.10(19.10). Teao ABHMLILH BOKPY! HeNOLBHMKHOA TOYKNW. B je-
KOTOPKLH MOMCHT YFIOBAS CKOPOCTb CLO 306PaK3eTCa BEKTOPOM, 11po-
eKUNH KOTOPOro Hd KOOPAHHATIILIE OCH PABHM /3 4/5 4/7- Haihn
B 3TOT MOMENT CKOPOCTh ¥ TOMKH TeJa, onpejenseMoil KoopRRIATAMH
'\/Es "\/%r '\/Eé '

Oreer v=0 ;

19.11(19.11). Kounueckoe 3y6udTOE KOAECO, OCh KOTOPOio ilepece-
KAeTcsd C reoMelpHYCCKON OCLIO IWIOCKOR OTOPHON IICCTePHH B USHTpPE
nochcANen, oferaer mMih Pa3 B MHHYTY onopuyio wectepuio Onpe-

deAnTL YIaoBYIo CKOPOCTh @y BPalleliun Ko«

JIECd BOKPY] €70 OCH H YTJIOBYIO CKOPOCTh @
-4 BPallCHHA BOKPYl WrHOBeHHO ocH, ecau
paTyyc ONUPHOA HIECTEDHH BIRoe Goaniue
paanyca Koseca R == 2r.

Oraer. w, = 1,047 pan/c,

o ==0907 paa/c

K sazaie (911 19.32(19.12). ¥raogsaa cKopocTh Teda

o =7 panfc, MrHOBeHNAsI OCb €TO COCTAB-

AseT B KAHHLIM MOMEHT  ( HenOBHMKHEIMH  KOOPAHNATHABIMH

OCAMH ocTpsie yabt ¢, fi 0y HauTh BeanyHHY CKOPOCTH v H

NPOCKILHA €€ Uy, Uy, Uz HA KOOPAHNATHLIC OCH AAf TOYKH TeJa, KOOp-

AHHATHL KOTOPOM, BLIPIAKGULLE B METDAX, B AaHHbIH MOMEHT paBHbI

0, 2, 0, a Tanke paccrogive d 3Tofl TOWKH 0T MTHOBEHHOA oCH, ecn
cos o = 2/7, cos y = 6/7

Orger. ve=—12 m/c, v, =0, v:=4 m/c, v= 1265 m/c,
d= ],82 M. 1

19.13(19.13). 1laiiTs ypaBHCHHA MIHOBENHOA OCH W BEJIMUNHY YTAO-
BOit C{OPOCTH @ TENd, €K HIDeLTHY, 4TO HPOCKUHH CKOPOCTH TOYKH
My (0,0,2) H4 KOUPANHATHHE OCH, CBA3AHIBE ¢ TeoMm, pPaBibl
va =1 mjc, 1y =2 uMfc, v, =0, a nanparieHne CKOPOCTH TOUKH

K napaue 199
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M, (0, 1,2) onpeaensierca KOCHHycaMii yraos, oGpasonanibx ¢ ocaMn
woopaupat: —2/3, +-2/3, —1/3

Orger: x4+ 20 =0,3r 4 2 =0, w == 3,2 pasje

19.14(19.14). Kowmiueckoe 3ybudatoe hoseco, cBOGORKO nacaKeiHoe
Ha kpnpownn OA, 0GKATHUBALTCH N0 HENMOABHKKIOMY KOHHNECROMY 3Y4-
YATOMY OCHOBAHHIO ORpefefuTh YrAOBYio
CKOpoCTh @ H YrMioBoe YCKOpeHHe g haTd-
HIeroca Kosieca, ecan MOAYJIH YrJGBOA Cho-
POCTH H YrIOBOf'O YchopeHuwa {ux Hampas-
Jeliga yKasanul HA PHCYHKE) KPIBOILKDA
0A, Bpamaiomerocs BOKPYr 1eNONBMAHON
ocn 040, coowe‘rcme}mo paBHu we B &y

Oreer: = sma e e+
+ o cigae,, raee — eaunuunni BeRTOP,
HanpasaeHHbf o1 Tousu O K Touxe C, a €;— eAMHINMHLIL BEKPOp, fiep-
net Ky aspisil naockoeris OAC U yanpaBaeNHLH 114 YHTATeNR.

19.15(19.15). B ycnopnax npenlinyuiefi 3afaus onpeseiuTh YCKO-
penna rToyex C ¢ B, ecan panuyc oCHOB2HHA %aseu R,

h 3znane 1914

(0 Wy
Oraer: wg = m e, wWp= 2R.=:.-,ez + -m-(e — 2e,), THE €3 1T 84—

AexdJuiRe B MJIOCKOCTH PUCYHKA CAHNHUHEIE BEKTOPH!, HCPNEHANKYJIAP-
nuie npame OC 1 OB coorserersenno (ofa opTa HanpaBseHLE nsepx).

§ 20. MpocTpalHCTBEHHAS OPHEHTAUMA; KHHEeMATHYeCKNe GopMyabl
itnepa u ux MoAHBHKAUKA; AKCOHAB

20.1(20.1). Menycereennaf ropu3oHTadALHAN (LJIOMAAKA lIA hadyalo-
meMmca Kopalne co3gaercd ¢ fOMOINLIO hapiaaHoBa noapeca. Ock
BPRUIEHHA BHELMCIO KANLUA Ndapasiesibia NPOAOMLHOM ocH kopalng;

K sanaye 201

yron 10BOPOTa BHEWHEro koJLUE 06o3HayaeTca vepes B (yroa GopTo-
BOH naukn) ¥roa nosopora BHYTPCHHEN pasky ofo3HaudeTcs yepes a.
Jing opaeuTaliet K0Ael BROAAT TPH CHCTeMBl hOOPAINIAT: cHCTeMa Enk
CBA34HA ¢ hopalneM (oCb & uanpaBieHa n ApdsoMy SOPTY, oChb N —
K Hocy kopafna, ock [ — nepneHankyaapua uaaybe); cliereMa X2
CBA34HA C BHEIWHHM KOJBUOM (OLL yp COBMNAMAeT ¢ OCbLIO 1]}; CHCTEMa
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Xyz CBHIAHA ¢ BIIYTPCHHUM KoawoM (ock x cosnagaer ¢ ). [Tono-
MHTC. ILHBIE HaipapJcius oTcyéTa yiJop BHAHN H3 pucyiiKon; npH
o == [} =@ Bce cHCTeMn olcyeta comnapalor. QRpenenuth opuenTta-
umo  (cooTRercTBYloWHe HANPARJAAIOUINC KOCHHYCH) BHYTpeHHero
KOALIA ToaBecd OTHOCHTEALHO RopaGis.

QOicer: | "

'
cos B 0 — sin B
¥y sindasmp tos sin e cos
1
z{ cosasind | —sine | cosacosf

¥
202(202). Bo mTopowm crmocofie YCT4HOBKHW KapAanoBa MNoIABecCa,
OWHCAHHOTO B NpeaAbAYINCH 3anade, OCh BPalledHA BHelnierdo Koabla
napaensid nooepeunon ocl ropaGan, llpn atoM cuocofe nodpeca

b7

&, a) 4

K zanave 202

ocl &, CBA3aHNHAA © Kopalaem, COBNJAAET € OCLIO 1) BPalicHHA BHE-
HEIO KoubLlld, & OLL g BpAalllentuy BHYTPEHHEIO KOJAbLA coBildfaer
C OCHIO t, JKECTKO (DA3AHHOM ¢ BUCWUHM KOAmHoM. Yion MoROpoTa
BICWIHEro KOABLA 0003Na4aeTes Teneph & (Yrodi KMACBOH RAMKH), 4
¥i 0l HOBOPOTA BUYTPCHHETO Ko.hlla ~ vepes f. Onpeqeants opHenTa-
HHID BIYIPEHHErQ KOJbild MOoABecd OTIIOLHTEALHO Kopalist.

Orger: . " :
cosfi| smesinfp | —cosasnf
Y 0 cos it s
2]l mpl—aunacosPy cosucosf

20 3(20.3). [Tonomenue TBEPAOO Te¢.4a, HMCIOMETO oAUy lenon-
BHikHYI0 TOURY O, onpesestsietcst ipeMs yraaMu 3iaepa: yriov npe-
secerit P, yraox Hyrandu 0 4 yraom co0CIBeiniore BpaigeHus ¢ (CM,
PHLYHOR)  ONpPefifinib HaTPADBISIOMNE KOCHIYCL HOABHINHON CHCTEMEL
oicvera Qxyz.
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Ozrser.

£ n L

vt | cosspeosBeosp—simpsng | sinpeosOeosp-+eosspamp |— sinBeosyg
—cosPeos® smp— s dcosqf—smPpcoslsingp 4 cospeosgl simbsme
z cos ¢ s O sin sl cos O

=

20.4(20.4). 3Has chOpoCTH H3MEHCHIS YrJ0B JiJepd, onpeaeanTthb
YLAOBYI® CKOPOCTL Teda 1 ee Hpoehlin na ocn Henoldswxuoi OEng
H noasusHofi  Oiyz  cHCTeM  OTCUETa,

Oreer: ® =‘\/1[*+ 0 4 g + @ cos O,

o = @ SN B Cos Pp— 0 s,
0y == S11 8 s1011p - E] cos 1,
0= ¢Cco50 -+, w,=—psmbeose+
4 0sing, w,=¢sin0sing4-0cosqg,

w, =1 cos0 -+ g,

20.5(20.5). Han onpefesenns Bpauia-
TE¢ABHOrO JBIEHHA CAMOICTA ¢ IIHM CBf-
SLIBRIOT OPTOTOHAJRHYIO CHCTEMY WOODIH-
nat Cxyz, npudem oChb X HANPABASCTCA MO
GCH CAMOJETA OT XROCTA K haOuHe AeTUNHKA,
OCh y DACTIOJAIACTCS B MIOCKOCTH CHMMEr-
pHIt CAMONETA, & OCh Z— 10 PA3MAXY hPbl-
na pOpago AgA getunna (C —cHTp TH-
IecTH caMmosleTa) ¥Yraosule nepemeillenis
camoNietTa OTHOCRTEnLAON ocen CEnG (ropi-
30HTaJILHAN Och £ NanpasAsieTes 10 hypcy
caMOJeTa, OCh 1) — BEPTHRAJLHO BBEpPX, d
FOPU3OHTANILHAA OCh § — NepnelllihyARp-
HO ocaM & II 1) olpeaenfldTcd, hiK NOka-
3810 Ha  PHCYHKE, TPEMS  CAMONETHBIMI
yraaMii YoM puichifig P, YOIOM Tallaha O i yIAOM Kpena .

Onpeaeant, opuentawmo caMoteta (cucrenmul oteteta Cxyz) orHo-
cuTeanto Tpexrpannnna CEng

Ortser

h 3anaimM 205 10 X6

o
Lol

¥ cos pcos O sin i} — sin Peos
sui s ap——costpsinBeosp | cosOcosp | cospsm g+ sinpsmDBeoseg
z ] smcosp-feospanBEmyp j—cosBanq| cospcosp—smpsnbsing

h

20.6(20.6). 3uas ChOPOCTH H3MENCHHS CAMOJETHHA YTAOB, ONpeie-
JARTL APCERILHI YTI0BOI CROPOCTIL CAMOTRTA Ha OCH CHLTEM hOOpIt-
Hat Cxyz it CEnt (cM PpHuCYHOR b IIpCALIAYWEdi Jazdue).

146



Orsers o, =1} %in @ 4- P 0= \jicos0 cosgp4-0sthgp, o, =
= — hcosOsing-+0cosy op=qcosPpcosOT oy,  o,=

= @Al 41, op=— ¢smpeosd -+ 0cosp

20.7(20.7). Jaa uccnepondiinn RAYKK Kopabaa n ero yerolunsoctn
Ha KYPCe BBOAAT 1PH KopalGennniix yina ) — puddepent, 8 — gpen
H @— Y01 PHCKaHHd, CHCTeMa OTcyeTa
Ciyz KCCTKO (bn3aHa ¢ Kopadaem, C —
HenTH THIKEETH Kopalbiisl, 0ck X HANp4BJAEHY
OT KUPMBl K HOCY, OCh ¥ — K Jepomy Gop-
TY, 0Ch Z — IEPNCHANKYAAPHO manaybe, cu-
cTeMd Koopaunat CEni, opuentupyerca or-
HOCHTEJILHO Kypea Kopabast oce G BepTH-
Kajblia, 10PH3OHTANLHAA OCh £ HanpaB/aeHa
ne Kypcy, FOPH3CHTaNbHAA OCL 1) — BJIEBO
OT Kypca (ta pHCYuKe H306paskeHH ChH-

W osaviean N7 0 A crem)m oceit, soepennux A H  Kpsno-
BbIM).

OnpeneanTh opuentauno kopaGas (KOOPAMRATHUX ocell Cxyz) oT-
HOCHIBHO TPEX! palsiuka CEnk

Oreer

re
3
«t

xjcospeospt+snPsnBsme | cos@sme |—smPpeosgtcospundsing
y [~cospsmgdsnpsndsing cosBeosq | sicbsing-b cospanbeosq
z sin cos B — sin B cos piosl

20.8(20 8). 3uas cropoCTH MaMelelyA KopabeibHBIX YrAoB, ompe-
JNEJTHTL WPOCKHHH YI/IoBONA cKopocti Kopabas Ha ocH CHCTeM oTcueTa
Cxyz n CENG (cM PHCYHOK K npeaniayieii Janave),

Oraer: w, =058 sin g+ 0cosq, az=>0cos - ¢ sin $ cos9,
w, = pcos0 cosp—Bsing, o, =1p—qsned,
)
0, =— 1 s b - q, @g == — 0 SIN { + @ cos P cosO.

20.9(20.9). Touka M (uenTp TsKecTH camonera, KopaGna) apu-
JKETCH BAOKH 1OBEPXUOCTH 3eMiH, NIPAHEMaeMoli 94 wap pajguyca R *);
BOLTOYHAA COCTABARIONULAR CKOPOCTH TOUKH paBHa yg, A ceBepHaﬂ - Un.
OipeneanTh CKOPOLTH H3MeNeHHS UINPOTH @ H JOATOTH A TeKyulero
noaoxeuns Toukn M

v ¢
f =2 a=—F _. .
Oreer: o=-% A Reosq+ VPH TMOTOKUTENbHHX Vg B Un €O

CTAR/INOWAanA ¢ HallpaB/ieHa Ha 3aM04af, a COCTaB/NAoWAR i—-—no 41447 |
SN ppautenns 3eman o7 lO:xkuoro nontoca k Cesepromy,

*) 3acce B B gaduliefiwen CKa1AeM 3eMan npeielperaey,
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20.10(20.10). [Ins nayuenns AvHKenus BOIMAM 3eMHOH NoBepxHo-
CTH 1eJl (CaMOJeTOB, paxer, kopaseit) u NPuGOPOR, YCTAHOBAGHHLIX
Hd NHX, BEORAT HOABM.KHON KOOPAMHATHLIA TPEXTPaHHHK — Tpexrpau-
nux Hap6y. Tpu reorpaduueckofi opuentauus tpexrpaunka Japoy
QFEnL ropu3onTaibRasn och £ HATPaBAAETCA HA BOCTOK, I'OPH3ONTaAbHAR

s 3

K aanave 2009 K zagn e 20 t0

oCh 1 —Ha CeBep, och {— BepTHKaArHO BBepx, Omnpeneanrn npoek-
uug na ocu E, 1, L yrnoBon cKOpoeTH TpexrpaHuuMka OEnE, ecau npo-
eKILHH CKOPOCTH €ro Hauvada (Touky () OTHOCHTENbHO 3JeMJii PABHH
Uy = Ug, Uy == Uy, tg = 0; yrJioBad CKOPOCTL Bpaulennst 3estiy pasna
U, panuye 3emann R.

Orger: o= — = — Uy/R,

. v
an= + B cosg =(U -+ etz ) cos,

. U
w;=(U+R.)smcp=(U+m)smrp.

20.11(20.11). Tpexrpannuk Hap6y Oxyz ma nosepxitoctd 3Jemay
OpHENITHPOBAH He TCOTpaiHuecky, KaK 3To OLINO caenano 8 npesuny-
meii 3ajane, & N0 TPAEKTOPHH OCHO-

BaHHA TPEXTPAHHUKA OTHOCHTENLUO £ (onim)

3eMaH: Och X HaNpaBaseTcss FOpH-

30HTAJALHO N0 CKOPOCTH U BEpPIUH- i

HEL O (IlenTp THAheCTH CaMoJeTd, v Ficever)
kopabJsig) TpexrpanHKKa OTIOCH-

TeJAbHO 3eMJiH, OCL Y HanpasaseTcs > L. z
TOPHIOHTAABHO BJERD OT OCH X, 4 & (Bocmen
0Ch Z— BepTuKkanbHo Beepx, Onpe- ﬁﬁ%‘gﬁ}ﬁﬁ@%@m ¢ (Goore)
HCANTL NMPOCKIHY YrAIOBOH CcKopo RADCRIRS VTl

oty rpexrpanuka Oxyz, ecsid cKo- K sgaawe 20 11

pocTk Touku { pabia U, a ee Kype
ONipeslesiAeT sl YIVIOM 4 (Yronl MeiKily HanpdpjieHuem Ha Cesep ¥ OTHO-
cHTEabHOHR ckopocTLio Toukk O).

Oreer: wy==Ucosgcosh; o, =Ucos¢sin 4 v/R;
w,=({/ +A)ysing +p=U s p 4 v/p.
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3aecy R, U, ¢ it A HMEIOT suaseis, BReachnue B 3aiauax 209 g
2010, a p— pajpnyc JeoNeHYCCKON KPHBUSHHK TPackrophy (p > 0
npip <0, 0 p << 0npup >0
20. 12(20 12). 1pexrpannug 2apGy Ox%yt2? na nosepxnoctd 3eman
OPHCHTHPOBaH CACAYWUIAM ofpa3om och X' nampasfercs, no abco-
MmothHoll ckopoltH V toukn O (mpesnoiaraeTes, uTo ofd EDHIKETCH No
I\ Ayleelen) loBCpXILOCTH 3eMnn), ropu3oRTAAL-
Mas och y® HANp4ABASETCH BAEBO OF
ocu x% ock 20 sepTaKasbya. Oupege-
IuTL  APOeKURH  YrAOBOH  CKOPOCTH
Tpexi pauunka Ox°y%z% ecin coctas-

vy J:,, A asiompe ckopoectd 10ukn O OTHOCH-
g 7l TeALNO 3eMJIH PABHU Ur W Oy
o - E(i&c‘mx) v
Cosp+ g Orser: 0p=0, @p=-F, o=
14 i2
s1aa e 20 =U+Nsnep+0,ine R, U, pni

HAMEIOT JHAueHHs, BoeACHHLE B 3aKaqax 209 v 20,10,

v
V=/{vs FRUOSOP + 3 1 180= 5 Ruremy -

20.13(20.13). Txpockon nanpasieuns YCT2HOBJEH B KapAanoboM

nojsece Cucrema KOOPANHAT X yZ; CBSI3aHA C BUELLIEH paMKod (och

BPaIlleHUS ce BepPTHKAALHA), CHCTEMA xyz CKDeudena ¢ BiyTpennen
I Zy

)

T 2

b z

K 3aZae 013

-

paMroi (och \ BpaweHus ee lopuontaania) Och z BuyTpenneil pam-
Lt} ﬂB.’lﬂetCﬂ LanospeMeHo achio coGCTREHUOTO ppanientia rUpPoCcKona.,

Onpege.nith 1) OPUEHTZNRIO OCH z BPaLledusl THPOCKOM OTHOCH-
Te 1bHO Teot padueckn opueHTapoBaunix oceft Ent {cM. sanayy 20 10),
CC IH AOBOPOT BHEMHEN PAMKH {OCH g;) OTCUNTLIBACTCY 1O YacoBoH
Cipedre 0T DAGLKOCTH Mepuanara  (nnockocts ng) u onpenensercsd
YrioM a, 4 noAbeM 0CH 2 Hal FOPH30NTOM ONPEACASCTCA YIIOM B

2 u;memmu Hd OCH X, ¢, 2 YUI0U0H CKOPOLTH BPalEHns Tpex-
IpAHNHKA aygz, Opednofaras, yto TOwKa o OABECd 1HPOCKONAa Hero~
JBItKHA OTHOCHT&/ILHO 3eMUILL,
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Orser: 12

i [t} 4

2| sinacos B | cosacosP |sinp

2) o, =fp—Ucosgsine,
o, == ¢ cos f + U (cosqcose sinf — singcos f),
w,=@a&smn p 4 U{cosgcosacos P 4 sin ¢ sin p),

rac U — yraoBast chOpoeTb BpalMeHHsl 3eMJiH, (p— WHPOT2 MEeCcTa.

20.14(20.14). B ycnosugx npeauiaylien 3aaads oupereNHuTs Ipoch-
U1 'YTJOBOH ChOPOCTH BPAWEIIHA TPEXTPJHHHKA AYZ, €CAH CeBEpldd
H BOCTOMHAH COCTABJASIOUINE CKOPOCTH TOUKH [0ABECA COOIBETCTBEHIO
paBfbul vy U Ue.

t.lr v\,
Orger: o, =f — U+Rc—osm €0S @ StN @ — —- €0 &,

0, = acosf + (U + '{T?:LEW) (cosgcosa sin f —si @ cos f) —

Yy
' 3 — %~ simasim B,

v
L= 6 sin § -[-(U +m-“—’;—;p-)(cosqacosacos p 4 sin @ st B),
rae R — paanyc 3eMmnn
20.15(20.15). DBuikenne Tena BOLPYC HENOABIHAHON TOMKH JaldNO
yraaMu uaepa: =4, = %‘ — 2%, 0= % Onpeacauts LOOPALH-

HATH TOYLH, BeMEPUHBalOlUlen roporpad yraoBofi cKopoCTl, yraopyio
ChOPOCTL H Yri0BOE YCKOpEeHHE TeAd OTHOCHTENLHIO NENOABUAHLIX
oLed A, g, 2.

Orger: x=0,=24/310s2, y=0,=—24/3sin2¢,
z2=0,=0, ©=24/3 panfc, e=4+/3 pan/c’.

h aanate 2018

20.16(20.16). Hanti noABHAHLIL H HENOABHHLIN AKCOHAB! BHEIl-
HCIO hOJ€LA BalOHd, hATAMICIOCH [0 TOPHIVUTAILIOMY NYTH, cpel-
HHN PAARYC KPHBIBHEL KOTOPOro pasell 5 M, PaAHYC LOJECd BACOHA
0.25 M, wmupxita nonew 0,80 1
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Hpumezanne Koo BpIuRACTCE BMLTe ¢ BaroHom pnoOHPYF BCPTREaABHON
con Oz, npoxoanuch wepes WLHTD 1axpYFACIAG NYTH, H OTHOCHTEALIO Baloitd BO
KPyr oul AB, T ¢ ppaltdcTia BORIYD itenogsimiof Tonkd O

Oraer  lenohsuHbi AKLOHA — KOUYC, OChb KOTODOrO COBTAajdeT
¢ ochio Oz, ¢ yrnom npH Bepuinie o = 2 arclg 21,6 = 174°42’, Tlox-
BHIKHBIH AKCOUT ~— KORyC ¢ ochlo AB u yraom npHn pepuinie f ==
= 2 arctg 0,0463 = 5°18".

20.17(20.17). Hawkeilne Tena BOKPYT HODOADAIHHON TOYKH JajlaHO
Hpn MOMOULA YifoB DAACPa CACAYIONAMH  YpaBHeNRSMRAI @ = af,
1 =n/2 -+ anf, 8 = 7/3 Oapepenuth NPOCKINH YTIOBOK CKOPOCTH H
YIJAOBOIO YCKOPEHHA Teda Ha JCNOABIRHLIE OCK, ecid a ® 71— no-
CTOAHHBIC BEAWUHKBEL YKAJ4TL TAKIKEe TO 3HAYCHHe Napamerpa a, npH
KOTOPOM 1ICNOABHXHEIM AKCONTOM Tenda GyiaeT niuockocth Oxy

Orger: @, =~ ';/3 cos ant, my=-’1~§"/—1—— sinant, mz=n(a + %),
Fo= — "/’ st ant, e, = — "h cosant, ¢,=0, a-——-%.

20.]8(20.[8). ¥ran Bunepa, onpefensiotiue NOAOKeHAR Teaa, Ha-
MEHSIOTCA NO 3aKOHY (peryaspHas npeieccHn) Y = o -+ ryf 0 = 0y,
@ = o -+ naf, tae Yo, Do, pp— HAUAALELIE SHAYSHWSN YIJOB, 3 ) W
flz — NOCTORIHEIE YHCAA, DADHbBIE COOTBETCTRYIOUHM YTJIOBHIM CKOpO-
ctaM. Qnpedenuth YITOBYIO CKOPOCTL @ Tesia, HENOABHIKHEIN W noa-
BHKILIH AKCOR D!

Oreer: 0= f\/nf + #3 + 2nyn, cos 0, HCMONBRIKHME aKCOHA — Kpy-
2 ‘2

nzsm* 0,

. 2 2 20 v

ropoii Ronyc E2-+79) o s T

. #ysin B
pacTROpa 2aresin ———; MOABIDKINA  BKCOHA — KPYTOBOK  KOHYC

?2=0 ¢ ochio § u yraom

2
ny sin 6,
2 - JRAL Rileisiot NP
x2-y s BT 2 0 ¢ ocLio z W yraoM pacTeopa
0
2 arcsin 2=—t-,

w

FAABA VII
[]
CHOMKHOE IBIKEARE TOUKH

§ 21. paanenun JBHMEHHH TOYKI

21.1(21.1). Onpejseanth ypapHenne NPAMOAHHERHOIO ABWKEHHA
TOUKNH, C(KAaADLIBAMANEI 0CA H3 JIBYX TAapMOHHYCCKHX KosieQaHKH;

x) =2 cos (af + n/2), x,==3 cos(nf + x).

Oraer x=+/13 cos (nf +a), rae a=arelg %—: 33°40.

21.2(21.2). Bapafiau 3anucelialoNlero YCIpoHcTBa BpaIlaeTCst pap-
HOMECPHO co cKopocTeio oy Pannyc GapabGana r. CaMonncel coeauyen
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¢ ALTANLIO, ﬂBI{:h)'U.IEﬁCR no BePTHKATH 00 3aKOHY

Gy = a5n uw!

Haitvin ypanpenue wpusoff, KOTOPY0 3aner gepo Ha Oymamuon
JIEHTEC.

LULTP-
Orsger: y —aq sin——,
Qg

et

LR 11
.

h sanaue 212 K sanave 213

21.3(21.3). Ipn Bpamennu ROBOPOTHOrO Kpanla BOKpYr och 04Oq
€ MOCTOSIHHOH YTAOBOf ChOPOCTLIO W rPy3 A HOjAHHMMaeTCA BBEpX I10-
cpeaCcTBOM KalidTa, NasepHyTol 0 Ha 6apaban B Bapaban B paawycar
BPALIAETCH! € NOCTOAHHOK YryioBofi chOpOCTHI0 wp OnpefenuTs adco-
JIOTIlYi0 TPAEKTOPHIO TPy3d, €CAH BLIIET Kpa-
Ha pabed d

Ortger: BuHTOBAA NHHHA, ypaBHeHUe KOTO-
poit

ve=d cosi:)-’;--zr—, y=dsm-:)i; %

ocb ¢ npoxoaAnt uepes och 040 ¥ HayagLHOR
NOAOkCHHE TPY3da, OCL z Hanpamjeua BBEpX
N0 OCH BpalleHnsa kpaHa,

21.4(21.4). Tlpu cosmewrenun padoru Me- h aegace 214
XAHH3MOB fIOATEMa Ipy3a W TNepeMelfenus
npaHa Tpy3 A nepeMelnaerci B [OPHSOHTANbHOM M BEPTHKAAbHOM
Hanpasaernsax Bapaban B paanyca r=0,5 M, Ha hOTOpbLI HaBHUT
hanaT, NOAACPARBAIOWHA rpy3 A, BPALIAETCS NPH NYCKe B AOL ¢ Y110~
BOiT ChopoCTLIo @ == 2 panfc Kpaw nepeMeitiaertcs B ropHIOHTANBHOM
HAAPABACHNI € ROCTOANMON CKopoctuio v = 0,5 mM/c Onpereanrts a6-
COJIOTHYIO TPAGhTOPHIO FPY3a, eCIH Haualdbilkie KOOPAHHATH py3a
xa= 10 u, go =106 m.
2= ar + g = 6,38 — 56,8,

21.5(21.5). Ctpena AB noopoTHOro hpaHa BPaWACTCH BOKPYT OCH
0,0: ¢ mocrosHHOl yryioson ckopoctuio @, ITo ropuzonTadphoil crpene

15l

Orger: y=



o7 A K B mBHIKeTCs TeRKA € NOCTOANKRON CKopacThio vg Onpeaenuts
a0CoNIOTHYIO TPACKTOPHIO TeJeXKH, €CiH B HAYAJIKHBIH MOMEHT Te-
JleKa Haxomauadeh a oc 0,

Oroer I pacKTOPHSA — apXHMEA0BA CHRPATL F==—>{, TAe r — pac-
CTOSIHHE TEJCKKH OT OCH BPAIECHHSA, (¢ — ¥i (4 N0OBOPOTE KPana BOKPYT
ocit 0,0,

21.6(21.6). JleHTta npulopd, CAYHAMELO LI JaUdcH KojlehaTelk-
HEIX ABHIKenni, AsAxeTcH 1o Hanpasienmio Ox co CKopoctuio 2 M/C.
KoneGniomeech BAGAL otn O TEAO BLMEDUYNBACT KA ACHTE CANYCOUAY,
HanGoJnitas Opannara kotopoy AB==25 ck, a namua O, C =8 cm,

1%
sz W

¥

8
,’
I3
N .
A _c;
b ——— —— —— —
_\\ ' T
\ l’
B e N \\.‘_ __./
lg‘,} =
K saname 210 K 31aan 216

Haiitn ypasdenue RoaeGaTeabHoro ABHKEHNS Tesa, OPCANOR ad, HT0
touka O CHHYCOHAL COOTBETCTBYET HOAOMKENWIO Tesa npu =10
Orger y = 2,8 51n(B0nt) cm
21.7(21.7). Tpampaii ABHKeTCA paBHOMEPHO TIO npAMoanHelinoMy
TOPH3OHTAILIOMY YW4aCTKY (0 cKopoctulo v ==5 M/c, npuuem kysom
, 1 cotepdeT Ha PELConax [apMOItutEcKie Ko-
e | neGakua ¢ amn.auTyaon a = 0,008 M n ne-
protom T=0,5 ¢ Hadtan ypavueune Tpd-
BKTODIHM LEHTPA THIKCCTH KY30B3, €CiIH €10
cpentice PACCTOSiHEE OT MONOTHA AOPOIH
h=1,5 M Tlp { =0 ueutp TsKeCTH -
X0INTCA B CPEAliEM NOAOKCHHN, H CKOPOLTH
KoaeGauus happasnena seepX. Ouh Ox Ha-
NPABHTL TOPHIORTAABHO O HOMQTHY B CTO-
poiy ABiKenss, ochb Qg -— BepPTHKANBHO
BEEpX Uepe3d HO.OMeline UeUTPa TAXECTH
o {=10
Oreser y= 1,5 0,0008 s1n 0,8mx
21.8(21 8). OmpencinTs yPapueHua Tpa-
eKTOpPUN CAOKHOIO ABKIKEHHS] KOHia (BOH-
K tiave 218 HOIO MaATHHKA, COBCPLIAIONIEra OAHOBpPC:
MEIHO JIB2 B3ANMHO  NEPNCHARKYIARPRUIX
TApMOURYECKNX KOJIEGAHNA PABHOH YACTOTLI, HO Da3HLIX AMNINTYA H
a3, ecdil yDapHeHHs! Ko.iGdmitit UMe0T BHA x =4 sin(w! + @),
y = b(sm ot +B).
)

y x? 2
Orger: e — + 53 —

Ixy
ab

cos (e — f)=sn?(e — )



21 9(219) Kouew ABoHHOrG MasTHHRA onucoibaer durypy Jhic
cahy, N0 BUAIOWYIOCH 1PH CUOACHIH ABY) B3AUMHO HCPNCHANKYJIAD
HUIX 1apPMOHHUCCKIN hOTefamim x==gom 20!, y=asmof llaktu
ypasucHpe TPpaehTopHil

Orger ai\? = 44*(a? — y?f

21 10(21 10) >Ken1e3Ho 10poxKHLIT NOE3M ABHIKETCH PaBHOMEpPHO CO
chopouThe 36 KM/M, CHPHAABLHBI (ONAPL, NpuBewenNblii ¥ Nocie)]
HCMY BaroHy, cpbiBaeTcsl ¢ hpoumTenna OnpeaeTuTh TpaexToplio ab
COTIOTHOrC ABILAeHUA MOHAPA W HMIHY OYTH §, woTOpLN 8yaeT npoil
Jell Ne3M0M 34 BPEeM#A NdAelllfi (oHapa, ecan oHaps HAXOAUTCA Hd
pricote 4,905 M or 3eman Ochn hoOpUHAT GPOBECTI uYepes HauadhLioe
nonosente Qonaps, otb OX — FOPUSOHT2THHO B CTOPOHY ABHMKEINNA
10e312, och Oy — BepTHKA ILHO BHUS

Otser [lapaBona C BePTHhAABHON OCLIY 4 == 0,049x2, s =10 u

4, —B MeTPax, [ — B CehyH23) .

21 Il(21 11) Pesen M coBepuiaet 1onepedlce BOIBPATHO N1OCTY N
Tenblioe "ABHMEHNE CORJACHO 3dholy X =dsinw/ Hantn ypasHeuue
TPACKhTOPHH hOHIA pe3la M oTHoCUTe LI ANChd, BPALLAIOWIETOCH
PABHOMEPHO C YFAOBOH ChOPOCTbIO @ BOAPYr ocH O, nepeccharoiled
a6COMIOTHYIO TPAEKTOPMIO Peald

Bo3r1awe T B 30330 2112

Orser B 4 (q— a/2)? = a?/4 — okpyanocTs paanyca a/2 ¢ uen
TpoM B Touke O {(CM PUCYHON)

2§ 12(21 12) B nChOTOPLIA HIMEPUTCALHLIX W ACTHTCABHBIA KIpU-
Gopax 1M nepevewmeNHs yha3aTeis HPUMEnseTes anddepenntiain-
HLIH BINIT, cocToAlMuA H3 ocit AB, umcioulen B yactit A BHUTOBRY10
HAPEILY € A0V fiy MM, 4 B dacin B~ Napeiky ¢ waroM fip < fi
Uacti, A ppawiaetcs b Henotsiabon Fanke €, a gaeth B oasnaibl-
BaETCS  onevMenToM D, ANMCHHLIAL BPJIATCALHOMO  ABILACING 1
coe [HHEHNLIM ¢ YKA3dTe1TeM, ChOML3ANEM  BACAL HEHOABHAHOH
HEK A L

I} Onpeste 11TL UCPCMEHICHHE Yhat3dTEAR HPH NOBOPOTE MJAAOBHULA
ocn i@ 1/n ofopoTa (cooTsercTsY 0N IMKAJR Hallecelld Ha Adiicke L),
ceni =200, 1; =05 vv n h; =04 v OGc napelntt apapuie Wiy
ofe tespie

2) Kan usvenurest nosasamkte npubopd, ccm 8 gactn A c1ed4Th
NEBYIO HAPE3LY, a B 4dCTH B — upasyio?
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!
Orger: 1) s=- (b — hy)=0,0005 vou:
2) s =2 ( + hs) = 0,0045 mm.

21.13(21.13). Yckopureannbin mMexaiusMm CTPOraJLHOLO CTAHKA CO-
CTOHT H3 ABYX uapamseapHuix sadce O uy O, xpusownna OA » ky-
Jguctt OB, Kowen kpnsownna OA coeguden WapruPHO € HOAIYLHOM,
CKOML3AUHM DACAL Npopesy B Kyauce 0,8 Halitn ypasuenne otHocu-
Te/AbHOTU JIBHXKEHHS NOJI3YHa B NPOPEIR KYAHCH # ypaBHeHHe Bpalle-
HHA CaMofl KYJucH, ecsin KpuBoinxn OA
AAHHLL ¢ BPAIWLAETCA € NOCTOAHHOA viJio-
BUH CKOPOCThi0 w, PaccTOfHHE MEeXAY
oCiME Banos 00, = a.

K zapaye 2113 K 3anave 2t |4

r s Ot
Oraer: &= ‘\/a‘—!-rz-l—ﬁarcos o/, igfp=m

21.14(2'.14). B potaTHpHOM ABHIATENE, CXEMATHUECKH NOKA3ZAHHOM
‘Ha PHMCYHKe, LHARHAPL, UPAKpPENIeUnsle K KapTepy, BPdillaioTCs
BMECTE ¢ HAM BOKDYI' HENOABAKHON ocH Bana O, a WATYHB HOpuneit
BPANLAIOTCA BOKPYT nasnia A Henofsuwxkuore kpusoirnna OA. Yka.
3aTh: 1) 1pacKTOpui0 alCOAOTHOIO ABHIKEHHA Touek B nmopuwmeil n
2) npuOANKCHIIOE ypasienne NX OTHOCHTEABHOLO ABHKCHHH HO OTHO-
WEHHIO K HMJAHIAPAM, ecad UHJIRHAPLL BPAWAIOTCA C YLJIOBOR cKo-
pocibio w. Hano. OA=r 1 AB =1I. Ocu Gxr u Oy nMmeloT nadano
s nentpe vana blipupste, uto A = r/l Maao

Oreer: 1) Orpyxuoeth %+ (y - r)P==12,
9) g=1(1—rcosof — & sintar).

21.15. Beﬁmner, SABHCLIVH IIENOBHIKNIO Hafl noJsHou, chpachBaeT
rpy3 B B TOT )K€ MOMEHT HAYHHAET ABHTATLCH (O CKOPOCTBIO Uy, Ha-
NPaBNERHOH TOA YrAOM « K Toprsoutadibiofi nopepxuocru Haurn
YPABHCHHA JABHXCHMS H TPALKTOPHIO IPy3a OTHOCHTE)NbHO BEPTOACTI
{OCH OTHOCHTCABLITON CHCTCMEL KOOPANHAT NADNPHBJAEHE W3 HEHTPY 15-
JHECTH BEPTUALTA TOPHIONTAALIO [O KYPCY H BCPTHRAJBHO BHU3),
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1 .
Oraer: X, = — v cosa, y, = £_ J vf sin e, Tpaextopus — napq-

hid
ox, N
Goaa y,=— X, iga 4 ——
Zuytosta

§ 22. Cnoxenue ckopocreil TOYKH

22.1(22.1). Kopabae gpimeTcd NpAMOAHHEGHHO CO CKOPOCTLIO Vo
Ha Bbicote A Hal MOPEM CO CKOPOCTLIO ©) JETHT CAMOJCT TEM e
hypcoM, OnpenesnTi PaccrosiHue J, OTCUHTLIBACMOE TO FOPH3IOHTAJN,
Ha KOTOPOM Hafo cOPOCHTL BLIMOCA, 4TOOLI OH uOMAaA Ha hopabau.

ConpoTtHBlieHeM BO3AYXA ABHKENHI0 BbM- »
nena fpeuebpein, sy
Orser: § = (v, — v,y) 4/20fg. e
22.2(22.2). Pemute npeaviaymyr 3aia- ) ]

Yy, CCIH CAMOJET ASTUT ¢ TOH e Cho- ] 2
|

POCTBIO HABCTpeuy ABHMYWeEMYca xopabalo

Orser: 1={v, -+ vo) V/2h/g
22.3(22.3). Kopa6is, npoxoaawinii T04hy A, ABHMKETCH C ROCTOSH-
HON MO MOAYJIO H HanpaBaenilo ckopocThio o [loa xanum yraom {3
K TpAMOIT AE{’ Hane HAYaTh ABUTATLCHA KaTepy H3 Toumn B, uToln
BCTPETHTLCA ¢ hopalJieM, ecil chopocTh KaTepa -
BOCTORIA MO MOAYMIO W NANPABACHWIO H DaBHA el @
vi? JInunst AB cocrapasier yros p ¢ nepnes - \§£
KyJASPOM X Kypey kopabas /9/

. n, i
Oraer: Sinp = '69' €0s ;.
L

I

|

} .

ol
22.4(22.4). B mpeasinynien 3ajave onpene- /ﬁ_ "
Jnte speMms T, 110 HCTRUENWN KOTOPOFO Katep A% ———————
BCTPETHTCA ¢ KOpabaeM, ecal 1f Nepsonavasioe R 310900 223
PacCTORHNE MEALY HUMH paBusioch AB =1,
!

_

oy s W, + Af v — vl eos”
t sm [ ¢ cos
v, o3 (q}‘] —B) v cos (g — )
22.5(22.5). TTposoaotiias onpymHOLTL Bpa«
wWaeTen B CBOCH TIOCKhOLTH OTHOCHTEILHO ite- 7
NOABNALOFO WApHIP2 O ¢ NOCTOAHHON YFIO Kartiw 223
BOM ChOPOCTLI0 » Kan Oyner ABHraTLCA TOUKQ
M nepeccuchiisl 3T0H OhPYAHOCTH € HENOABHMHON OKPYIMHOCTHIO TOTO
A€ paduycd R, HPOAOLSLICH Tah:he uepes wapip OF

Otger Touna nepecetentin 06N0AHT haiKAYI0 N3 OhpPYakiocTeil
¢ HOCTOSMIHQI ChOPOCTLIO, pasHoli uf,

22.6(22.6). Kopafan wrer nypcov I0B ¢o chopocTnio @ yaios,
npi JTOM uiorep na Mante nohaseivaet serep B. Kopaban ymennaer

K 3iaaic 221

Orger. T=

=
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X0 10 a/2 ¥1 )08, (haotep norasunaer setep CB Onpe eawts 1) n1e
HPaBIeme 1 2) ChopoLTh BeTpul

TEpumom vrae Thusamr e wype i e 107, Ky,1a SEILT Kopatab, Hoe-
HOU OOIL BTPT — oTEMVA L 00 JIveT

Orser, 1) C cenepa, 2) a vV2/2 yrion.

22.7(22.7). Oan obpeaciennsi coGeTHCIHON  CKOPOCTH  (aMO0ICTA
HPH BCTPE HA 3CMC OTMCHJIOT FIPIMYIO JHHIHNO WIBCLTHOM JLINNEL {,
KONHIA KOTOPOI A0 KHBL 61iTe XOpOING BAR cvepxy. Hanmpasigine
OTMEUCIHION NPSMOR A0 LKA COBITAAATE T NalipdB.ieHHeM BeTpa Biouis
JTOH HPAYOIL CAMO 1€T DPOILTE | CRANAIQ IO BETPY 30 BpeMs {; ¢, & 34-
rey NPOTHB BeTp.d 34 npevst fo ¢ Onpeicanrb LOGCTBEHRYI0 CKOPOCTL U
CAMO 1eTa 15 CKopoLTL V Berpa

] 1 |

Om?r: U= %— (:—l + —:;-) afe, }f =5 (?-— 7—-) wfe.

22.8(22 8). H.s onpegeaciitss COGLTBEHAOR CKOPOLTIE v CHNOIETA
IPH BOTPE PAIMENAIOT Itd JEM 1 TP} 0 iblLIH 0. Ok ABC o cro-
ponamn BC= 1, CA=l, AB==1I; v I 1 haxn0il CTOPOHIT 11O 11I-
TOHA DIPLILIKIOT BPEMA TOICTd. 1), fa, {3 € Onpeae.nTs cofLTBCUNYI0
LROPULTL U CAMOIRTY, NPEIOo-
et sty MTO OlEE HEeH3IMERILY 110
Be IupHe, W CHOPOLTL V Bet-
pa  3agauy pewnts rpédu-
yecKt

Mlancpunne Colciu o
CHOpoCTIIG CAMOTLTA R1NDICTCR
CKO])U;TI; CMOILT L o746 o) 3L 32 L
ks IV XA

K 31rn 228 Oreser Q7 npou3Bo.ILuOi

Toukil M OTIOMUTL TR BeK-

TOPd, COOTBCICTBEHHO pammx h/ly, bfta, 3/t 1 napa 11Ca6HLIN CTOPO-

Hast BC, CA 1 AB no.nieons Beanumia cxopoctit ¥ camo.era onpe-

REAUTCA PABYLOVM OKPYIKHOCTH, NPOXOARULER Mepes KOHI JTHL peK-
Topop CKOPOLTL BeTpa oupele MeTes sekTopoMm MO

22.9(22.9). TTaccaknp ABINOKY IHCTOCA LO CKOPOCTLIO 72 Kyv/u Wo 10-
PHIOITAALHOMY JHOLLE ABTOMODILIR BUANT WePes DOKOBOE CTCK.I0 Kd-
OUULT TPACKTOPHH KJDEAL A0SR HAK IOHCHELIMH K BCPTHKAI 110/
viciom 10° Onpede.nrth alio HOTHYIO CROPOLTL HAACHIS 10KICBLIX
RAHE (b OTHELNO ILLLAOWCTO JLOMKAs, TIpeledpel ad  TPeHHeM hJHeIL
0 LTCK.I0

ﬁ;=2'},8 '\[/L.‘-

22,10(22.10). Depera pexn napd, e IbHB; J0JIKA BIALLAA B3 TONKE
A gty gepiEa KYpe HePNCHARKY.IAPHO GeperaM, jouTilad 1IPoTHBONO-
Amknoro Gepera sepes 10w nocae oropan ennst [pn 310M olia
gonadd B ToRy C, Jgesamvio ta 120 v, unaae toukn A no rercuino
penn Htobu, ABNIdACL € NPEHAIel OTHOCHTE INI0Y CROPOCTHIO, 110
maci, s 1ourn A v Toury B, exauyvio na upsmon AB, nepneiin-

150

Oraer: U=



nyasphoii feperay, Joake HALO ACPHATL KYPC NOA HEROTOPLIM YTAOM
h npsiMoft AB 1 upoTns TCUCHHS; B JTOM CAyYae HOAKA JAOCTHracT Apo-
THROIONOMIHOr Gepera uepes 12,5 mitd, Onpeaesints wnpitRy pexs !,
OTHOCHTCABLIYIO CKOPOCTD i JOAH NO OTHOMICHHIO k BOAE N ChOPOCTL U
TEMEHISL Pehil.

Orser [ =200 M, 1 =20 m/Mun, v == 12 sv/Muy,

22.01(22.11), Kopaban nisiser Ha 1or ¢o chopocthio 36 A/2 wufu.
Bropoii’a0opaBin 1eT hYPLOM HA 1010 BOCTOK CO ChOPOCTLIO 36 hM /U,
Haumit semanuy 1 nampasicnite chopocTii BTOPOro wopafts, onpeiie-
JineMBIe HaGHIDAATENEM, HANORAILHMCN Hi
naaybe nepporo hopadas

Orger v,(v, =36 w™/u) Hanpapaena
H4 CEBEpPO BOCTOh

22.12(22.12). Jlnuenna AB anauncorpa-
t{ha npuBoAUTCA B ABUACHNE cTephneMm OC,
ppatlaiompMen Bokpyr oct O ¢ MoCTOAHHOIT
YFJIOBOH ChOPOCTBbIO @p Kpome Toro, Becu
MEXA{HIM BMELTE € NANPaBIsIOHIMI Bpa- K annaae 2212
WACTCST BORDPYT  OCH, NEPHSHANMYAAPUOM
LAOLROCTIE PHCYHRA i HPOAOAsHILEn vepes Touhy O, ¢ HOcTOsHInOi Y110~
ROM CKOPOCTLIO, PaBloli Takhe vy [lanTu abcoaioTiyio chopoctTh Npo-
H3BOJILHON TOUKH Al aunenkn wah dynanumo pacctosung AM =1 B
MPeANOJOMEIiNg, YTO Bpalenne crepaya OC H Bpanenuc scero Me-
AdHH3MA fIPOHCAOANT B HPOTHBONOIOIKHLIX HAUDABACIIHSIA

Orger vy = (AB — 2wy

22.13(23.13). Peuwluth HpCALIAYIHYIO 3283UY A5 CAYUASH, hOEKd 00a
BPAILCHITA TIPOHCAOAAT B OAHOM HANPABACIHM

Orger Uy Ue 3dBHCUT OT TonoseHus Tount M 1 pasia AB-wp

22.14(22.14). Hape ucuTpobesloio peryaatopa ¥Ya1rd, spaulaio-
WeFoCs BOKPYF BEPTHKAJLIOH OCR € YIJIOBOH ChOPOCTLIO o = [0 panfc,
GAAIQMAPSL  H3MEUEHHIO  Na-

rpy3KH MAHIIHLE OTVOANT OT “’Fe
oToil  ocn, #MEH AAR CBOHX o]
CTEPAHEH B JAHHOM ROACMLE- Y ol 12
MHUH YTJO0BYIO ChOPOCTL o= 4

= 1,2 panfe Ilantii aeonior- &ty
HYIO CRODOCTH MIAPOB pery -

TOPA B PJCCMJITPHBACMBIN MO-

MCHT, ecqu AN CTCp/hHeH <|
I=05 wm, paccronune Me-

JWAY OCHMI 1IN MofReca 2e =

= (0,1 M, yrasl, obpadopannuie JzL
CTep A HIIMIL ¢ OCRIO pel yisl-

TOpY, &) =< U — & = 30° K asavie 2211 hasaiie 21w

Orser v=3,06 m/fc

22.15(22.15). B ruapasanuechon TypGime BoAA H3 1ANpPaBASIOWETO
annapaTa [onaadeT Bo Bpainajowieecst padoyee hodeco, JOMATHH ho-
TOPOTO MOCTABJIEN, BO U36ehATINE BXOAD BOAL C YALIPOM, TdK, YTOOL
OTHOCHTELHAH ChOPOCIL Uy hdcaaach Aonatal [lantn oTHOoCHTEABIYIO
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CKOPOCTh YACTHUBI BOAW HA HapymuoM oGofte koneca (B MOMeyT
BrOE), ecan ee abconloTiias CKOpocth NpH BXode v = 1§ M/c, yroa
Mexay alconloTHOR CHOPOCTLIO K paanycom o = 60°, pamnyc BXoaa
R =2 M, yraoBas ckopoCTb Koseca papia g pai/c

Oreer v, = 10,06 u/c, (vr, R) == 41°50",

22.16(22.16). YactHun Bogsl BXOZAT B TYPOHHY €O CKOPOCTLIO #.
Yroan Memay CHOPOCTBIO @ H KAacaTeullof K POTOPY, NposefeHnof

B TOYKe BXOAa WACTHULI, pasen o. BHeurHwy Luamer) potopa D, ero
HHCAO OO0POTOR B MHHYTY n

[

K asaaa1e 2210 K nanqve 22 47

Clinpenc.nmb Yroga Mexny JonATROH POTOPd B KACATCABHON P TOuKe
BXOJlA BO/L, HIPH KOTOPOM BORA OYAeT BXOAHTh (e3 yaapa (oThocu-
TeJIbHAA CKOPOCTh HACTHIL B STOM CAydYae NoAMHa ObiTs hanpdsneHa
BAOAL JORATOK).

#u sina
60u cos x— nhn

22.17(22.17). B xyaucHoy Mexanuame upn gauvanun kprsomina 0C
BOKpY! OCH O, UEPREIIHKYARPHOH TAOCKOCTR PHCYNK, 10I3yn A, ne-
peMelanch BLoab Kpupownna OC, ApuBOAHT B ABHKEIHE LTCPiKeHbL
AB, ABMKYIHACH B BePTHRAABIKX nHanpasagiowux K Paccrosune
OK =1 QOupeneanth cKOPocThH aBHKeHusi ioasyna A oTnocuteanio
kpopomuna OC B (yIruun OT yraopoi
CKOPOCTH @ H YFa NOBOPOTA ¢ KPHBO-
wina.

Oreer: g p==

L. lotge
Oraer: v, = W .
gz 22.18(22.18). Ian1in  aGeomoTuyro
K satarw 218 CKOPOLIL KAROR-IHG0 roukn M cnapunka
AB, coenuisiiomieio  Kpusoiuuus 04 U
018 acert O 1 Oy, (Can PaaRyChl Kouléc 0dHKahoBLl R == | W, paanyent

kpupomwninos OA =0,B =05 M. Ckopocth 3Kkunams vg=20 m/c
Cxopocrn T04KH M onpelcanth AJs ¥elbpex MOMEHIOB, KOFAQ KpiH-
sounun 0A u 018 .nbo peprakaibiil, anGo ropusontansan Kojéca
KATHTCR N0 PeancaM §e3 CKoabKenns
Orser. vy = 10 m/fc, v =30 M/, v3 = vy = 22,36 m/c
22.19(22.19). Koacerd A u B sdioua, ABHIKYIIETOCA €O CKOPOCILIO U
N0 UPSMOAHNEAHOMY PCILCY, KATATCA NO HeMy Oes CKoabxeins Pa-
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ANYCLL KOJGC PABHBL r, B PACCTORHNC MewAy ocamn ¢, Onpeaenuts
CKOPOCTL LENTPa KoJeca A OTHOCHTENLIO CICTEMB hOOPANIHAT, HCH3-
Melno cun3ainoil ¢ hoaecom B

Orser CxopocTh paBtia vd/r, nepnenankyasipia Kk AB n nanpas
Jiena B,

22.20(22.20). Meranusy cocTONT H3 ABYX flapdadenuiuux satos O
# Oy, spusomisna 04 u nyancut 4B, wonett A gpusowuna OA cKoaw
SHT BAOAL Mpope3n B kyauce OB, paccTofine Me.ay OCHMH BAIOB
00, pavuo a; anuta kpupomaita OA pasua {, npuuem ! > a, Baa O
BpaliacTca ¢ MOCTOsINLOI yraoBofl ckopoetnido o HMaiitu: 1) yraosyio

i g Y
b agnave 2219 h sdauye 22 20 K 3ataae 2021

ChOPOCTL @) Bada Oy H OTHOCHTEABRYIO ¢KOPOCTL ToULH A no oThome
o K ryapce OB, BOIpa3un nx qepe3  [epevenuyio  BeJHUNHY
01A =5, 2) nawbolbumine # HauMENBIUHE 3HAUCHHA BTN DESHUHH;
3) Te 1ONOAENHA hPHBOMNNA, NPil hOTOPLI: @) == .

6 B—a

Orger: 1) mlm%(l -{——-?—),

L5

vy=g-Allts+a)lt+s—afla+i—s)lat+s—1)

9 = —t— = @t — —0-

2) (’Jlmax"“mt_“ r Wymin = mma U max = QQ, Y yip =105

3) oy = npu 18 L 0,0.

22.21(22.21). Kavenn A RaudiomCNcs AYJHCBL MEAQI3Ma CTpo-
PANILHOTO CTAHRA IPIBOANTCH B ABILenne 3yGuartol fepegavel, ¢o-
crostteil us 3yGuatkn D i syGuathy L, Hecymen Ha cede OCh haist A
B Bite naanita Pajpnycw sy6uaton R =0,1 M, £, =0,35 &, Opl =
==0,3 1, paccronulte Meanay ocbio Op sy6uatin £ u uentpom L xa-
yatns sy.auenl OB == 0,7 M. Onpeactnth YRJIOBYIO CROPOLTL hYJIHCH!
B MOMCHTH, hOrAA OTpeson OpA aubo epTHhadaen {BeprHee U 1A~
lnee noacacunn), Jbo nepuendnnyaspes nynnce AB (.esoe n Hpa-
BUC  MOT0MEHIR), ccau  3yfu4aTha  MECT  YrAOBYI0  ChODPOCTh
w =7 paafc. Toukn Oy n1 B pacueioscusl Ha oanoli BEPTIha.iH,

Orger o) ={,6 pﬂﬂ./c, wy == ay =0, = 1,5 [ld."l’./c

22.22(22.22). Onpeaesants YIJIOBYI0 ChOPOCTL BPAULIIOUENLH hY-
JHCEL KPUBOLUIHINIQ hYAHCHOIO MEMIHH3MA LPI YeTLIPEX  HOMNOMCHUSN
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KPHBOILHNA — ABYX DBCPTHKAILHLIX H ABYX TODHIOHTAABHMX, €C/IH
a=060 ¢M, /=280 cM W yrmoBa# CKOPOCTL KPHBOLIKIIA pasha
n pajt/c. (CM pucyHOK K 3aAdye 22 20)

Orfger wl-‘-—-—-%n pamje, wy==wy="0,64n pan/c, oy =4x panjc.

22.23(22.23). OIIIJEGIIQJIHTI; aGLOMOTHY) CROPOCThL NOPIHA poila-
THBIIOI O ABHTATEAS LPH ABYX BCPTHKARLHLIX It ABYX FOPHIOHTANBHLIX
noaoRenusx watyda AB, ecan anmua Kprsownnid OA ==r =1(,24 M,
YiJ0BAR CKOPOCTL WHAHNAPA ¢ KapTepom pavnd 40n pan/e. (Cm pa-
CYHOK K 3afdue 21.14)

Orger v =20,11 m/c, vin =40.21 m/fc, vy = viv = 33,61 m/c.

22.24(22.24). BocTouHas, cesepilas W BLPTHEAJLLAA COCTABASAIO
UiiHe CKOPOCTH TOUKH M 0110CHTeAbHO 3eMAN LU01BETCTBEHHO pavibl
Up, Uv, Uy BHICOTA TOWKH HAA NOBEPXUOLTLIO 3eMJIN B NaHHLIK MOMEHT
pagita h, wHpoia mecta ¢ Pajuyc 3eman R, ee yraopdast ¢KopocTt @.
OnpenenTh cocTaBasomne afLoaioTHOH CKOPOLTH TO4KH \

O18er. vtx=ve+(R+HMwcosg vy =uvN v;=u, {Ob X BHa-
npasjaeda Ha BOCTUK, OCb f — HA CLBEP, OCL 2 — BEPTHKAJILHO BBepXx).

22.25. B KpHBOIUHDHO-KYJANLHOM MEXANH3ME C NOCTYAATENLHO NBU-
kyuenest kyauvcoin BC gpnpownit OA (pacnojokenHbli 0o3aaM Ky-
auctl) manus { =0,2 M, BpdildeTcst ¢ AOCTOs1HOM yraofod CKOPOLTLIO,
pasnox 3 panfc Kouuom A, cocnumeuibid INAPHHPHO € KaMHeM,
CKO IL3AIKHM B NPOPE3H KYJIACL, OH
cooBigact wyance BC Bosspatuno-
noctynatensioe jisrxenne. Onpe-
JIB/INTh CHOPOCTB U KYJAHCHL B MO-
MeNUT, KOIRa Kpueouinl olpasyer ¢
OCLI0 KyAucH yros 30°

Oraer. vy =0,942 m/c,
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22.26. CiepKenh CKOAL3NT B BEPTHRAJNBHLIX HANPABASIOILHX, ONH-
PaAiLh HEHRIEM KONUOM C NUMOILLIO PONHKE HA NOBCPRHOCTHL HOMYIH-
anapa paanyca r. TTOayurANKAD ABHIKEICH 10 TOPHIONTANYN BAPABO
¢ NOCTOAHBOH LKOPOCTLIO ¥y Paanyc pu tnka p Qupeieanin ckopocts
CTCPIKLA, €CAN 1 HAuANHHHA MOMEH1 OB 1IdXOAMACA B HAWBBLICWEM

NuA0KeHHH

2
vdt

a\/(r + p)‘ — it )

O1ger; v=
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2227 Ha TonapsoM cranne OBTAYHBAETCH IHJAHIAP JdMETPa
d==80 MM Unuugens zenaer #=30 o6/mun ChopocTs nponoib
uon noaauu v =02 umfc Onpeaeants ChOpOCTb U, P32 OTHOCH
TEARID 06pa6aTLIBAEMOro UHAHHAPA

Orser v, = 125,7 Mu/fc, tg @ =628, rne ¢ —yron Memay v, n
OChIO DIMHHACISH i

§ 23 Cnomenne ycxopeunii Touku

1

23 1(231) Haxnounag mnocxoct, AB, cocraBasiowas yroa 45°
€ FOPHIOHTOM, ABMKETCH NPAMONHHEHO mapaisiebio ocy OX ¢ 1o
cTostiptM yekopenuen 0,1 m/c* Tlo srofi miochoct enyckaercs teno P
¢ NOCTOSHHLM OTHOCHTe bty yckopetney 0,1 4/2 Mfc?, nawanbhbie
ChOPOCTH MJOCKOCTH H TeAa PaBHBl HYMO, HAUAJbHOE NOJOKEHRE TeJld
pnpetennercst hoopanHataMn x =0, y=# OnpelelnTs TPaeKTOpPHIO,
CHOPOCTH H YChOpenHe AGCOMOTHOTO IABH AGHUA TE A

Orser y==h—f2, v=0,1 /51 mfe, w=0,1+/5 m/c
23 2(23 2) BernocunegseT a HEKOTOPOM YUACTKE TOPHIOHTAARHOrQ
npAMOTHHeino1 0 NYTH ABHACTCA nO 3akoHy § = 0,172 (s —B MeTtpaXx,

¥

5
h 3aaie 231 K ranaue 232

L

f—up cexynpar) Hano R=035 M, [=0,18 ™, 2= 18 3yb6uos,
2; == 48 3y6uos Onpeneants ¢GconorTHoe yeKopeHne ocet M u N Be
JAocHNeTHULX BeAdnen (Npeancndlas, 4To hotecd hatiTed §e3 Chomibs
menust) npu £ = 10 ¢, ecant 8 3T0oT MoMenT xpusomnn MAN pacnomo-
/MEH BEPTHRAALIIO

Orger vy = 0,860 a/c?, wy = 0841 M/2

233(243) Onmpeaenurs aGconTHOE YChOPEHHE hahOR HNGYAL
Toukt M conapmnuxa AB, cociuusioniero kpusonnu ocen O n Oy,
ectTH JhHNAML ABIASTCE NO MPAMOAHHEHIIOMY YUACThy NYTH pasiuo
\ePHO L0 ChOPOCThIO Up == 10 M/c Pamnycnt norec R == 1 v, panycsl
spuBoutunon r == 0,75 M (Cum pucyron & 3anaue 22 18)

Orser =75 MjL?

23 4(23 4) Hanru ckopoctn u yewopenns toves My, My, My u My
TYCEHMILI TPAKTOPE, TBHIKYIMEIocs Oe3 ChOJibiheHHs MO IPAMoHHek-
OMY YYACThY MYyTH €O ChOPOCTLIO g W YCROPCHHEM Wg, PdAHYCH hO
.neg TPahTOPa paBuut R; CLOADHEiHEM [yceunun no ofoay Kojiec nps
nefipeus
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Orger Uy == Us= 0y A/2, U,=2¢,, v,=0,
wr = Al wi + (wo + vif R), w.=2wp

wr=Awi + (wn — 0i/R)’, 103=0.
23.5(23.5), Ha Ttesermre, ABHIKYUIEACA N0 TOPH30ITaAN BRPABO
¢ ycKopennem w = 0,492 m/c?, ycranoBieH S/ACKTPHYecKH moTOp, po-
TOP KOTOPOTO JIp# HYCKe B XOA BpPAaLaeTCs COMAACHO YPABHELHIO

3
3
s

K sanive 239 K Jagaqe 235

@ = IZ, ipHueM Yroa ¢ A3MepseTcH B panknaitax Pajzuyc poTtopa pasen
0,2 M Onpeacinth 40GCcOAOTHOR YycxopelHe Touku A, Aexaueil ua
ofioae potopa, npu { =1 ¢, ecsiH B 3TOT MOMCHT TOuka A HaxoAutcs
B NOAOXENHH, YKA3AHHOM Hd PHCYHKe

Orger: w,(ws == 0,746 M/c?) nanpaBRCHO 1O BEPTHKAAH BBepX

23.6(23.6). Onpencants B HpeALIAYIEeH 3aiade YIIOBYH CKOPOCTh
PABHOMCPIOIO Bpawienusi potopa, Ipy koTOPoM Touka A, Haxoasch
B nofoxKeuun B, uveer aGcoaioTiioe yCKOpellHe, paBHOe UYJHo,

O18er o = 1,57 paa/c

R v

K saaauc 217 K sapaye 258

23.7(23.7), K Baay 3AeKTpOMOFOpPa, BpALLaioweroca corjaacio
ypasuennio ¢ == of (0w = const), OpUKpemicH HoL OPSMBIM YLAOM
cTeprKent OA AAnHLL §, DPY ITOM CKTPOMOTOP, yCTaloBAeHHHi Gea
KPCILICHNH, LOBepLtdeT 10PHIONTAIbHBIE TJAPMOHHYECKHE KoAeGalina
Ha (ydiaMente no 3akory x = a s af. Onpenennts adcomorHoe

Ll
yCKOpeHite TOUKH A B MONeHT BpeMens == —c.
Oraer: wy==w?+/a? + L.
23.8(23.8). Te.iexKa, Ia KOTOPOH YCTANOBACH MOTOP, ABHIKRTCS MO

LODPUIOHTAIN BAPULDC ¢ HOCTOANHEM yCRopeunem w = 04 m/e? Mo-
TOp BpditlaLics fo 3aKORY ¢ ='/,12, Onpejpennre aGcoalOTHOE YCKO-
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penue B MOMeHT f==1 ¢ uernipex touex M;, My Mi, M, poropa, or-

C10AmHX QT OCH poTopa Ha paccroanun [=0,24/2 M 1 3anuMalo-
UUIX B 3TOT MOMEHT HOJIOKEHNHE, YKASAHHOR A PHCYHKE.

Orger: w, = 0,4 4/2 M/c?, wy =0, wy=10,4 4/2 n/c?, w, = 0,8 mfct.

23.9(23.9). Astomobuab Ha NPAMOJHICHHOM Y4acTKe NyTH 1BH-
WeTCs ¢ yehoperueM wo == 2 M/c% lla npoposuuuit Bas wacaken Bpa-
maronfica MaxoBuuox papgHyca R=025 M, ___ —
HMEOIH B RAHHEH MOMEHT YITIOBYI CKODOCTb ==
n =4 pag/c u yraoBoe ycKopeHHe g ==4 pap/c2
Haiitu afcoifoTHOe YCKOpense Touek ofoila ma-

XOBHUKA B ZAUHBIY MOMEHT. i ol L
Orser: w =458 m/¢c?, Manostrae
23.10(23.10). Camoner ABHMETCA OPAMONI- K sanive 239

Helino ¢ YCKOpeHHeM wo==const=4 wm/c, BHUT

Anamerpa d=1,8 M Bpaillaercst paBHOMEPHQ € YI/OBO{ CKOPOCTLHIO
pastiofi 60n pan/c. Haiitn ypaBHEeHNA ABRMEHHH, ChOPOCTb N YCKO-
peHHe KOHUA BHNTA B ClcTeMe KOOPANHAT, HEMORBHIKHOH OTHOCHTCNL-
Ho 3emiH, npuueM ock Ox 3TO# CcHCTeMEl KOOPAIHAT COBNagder ¢
ochio BHET2, HauvasbHas CKOpOCTL caMmoneTa vy =0,

Orser: A=28 M, y=09cos60nt M, 2=09sm60nf u; v=
== A/ 16{% -+ 2916n3 mfc; w==31945 M/ci

23,11(23.11). B peryasitope, BpamaloueMcst BOKpYF BepTHRaNLHOM
OCH C TIOCTOSAHHON YrNOBOH CKOPOCTLIO @ == Bx pai/c, Tsacave rupy
A, NpHKpemieHRHE K KOHUAM TPy,
COBSPURIOT  rapmMOMHYecKHe  KoneGauug
sBuone nasa MAN rtakum obBpasom, uto pac-
CTOSIHHE HX LEHTPOB TRAMKECTH OT OCH Bpa-
HienHs HSMEHATCA RO 3akony x = (0,14
+ 0,05 sin8a¢2) m. Onpenenute ycxopenue
telTpa TAXECTH rHpil B MOMEHT, Koria Ko-
PHOJIMCOBO YCKOpPEHIe AQCTHraeT MaKcll-
ManbHOTO 3HAYeNHA, H YKA3aTh 3HAUeHIe
LOPHOJNICOBA YCKOPEHHR mpY Kpaiiiux no-
JIOACHHAX THPH,

Orser w,=6r% Mfc?, w. =0

23.02(23.12). Ctpyst BOAK Teuer no ro- K 2amaue 2311
pusontaaeHelr Tpy6e OA, pasinoMepHo
BpAlialoiMelich BOKPYT BepTHhaAbLHON OCH ¢ YIAORON CKOPOCTHIO, paB-
noii 2Zn paafc OnpeAcanTs hOPHOMICOBO YCKOPCHHE W, B 3TOH TOUKE
CTPYIL, TR¢ OTHOCHTeNIbHAS cKOpocTh ©r (v, ==21/11 s/c) uanpab-
acua na QA Tpunsare tas s OpubsndgeHiloe 3uaveHlic 5=
=22/7.

Orser w, == 24 w/c?

23.13(23.13). Kpyrnas Tpybka paanyca R==1 M Bpamaercs Bo-
KPYP FOpPHU3OHTANLHON OCH O NO HacOoDOH CTPeAKE ¢ NOCTOAHHOLN yIiIo-
BOA CKOpOCTbiO @ = | paa/c B tpyGue oxono ee Tounl A xoneGactcs
mapng M, upiieM T4k, 47O yrod @ == sinaf, Onpeacmlit, abeoaiol e
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4 » - t ;
ycxople/}ms WapHKa: KacaTenbAOe ; B HOPMaNbHOE W B MOMEHT
t=2/sc

Orger: w, == —493 Mf¢¢, w, = 13,84 m/fc2

23.14(23.14). Ilucx BpallaeTca BOKPYF OCH, ilepRCIZIHKYIAPHOM
NNOCKOCTH JNCKA, N0 Y4cOBO CTPe/IKe PABHOYCKOPEHIO € YIJOBLM
yeropenuenm | panifc? B8 mMoMmeHT { = ( yrJoDds CKOPOCTL €ro PaBHa

K sanaue 2313 4 K sanage 23 4

uyao, Tlo 0AHOMY H3 AHAMETPOB LHCKA KoneGaercs ,Touka M Tak,
uTO ee KoopauHala § == sinaf M, IpHYeM [—B cekyrmax Onpegeantn
B MOMeHT { == [2/; c mpoekuHn aGCONIOTHOTO YCHOpPelHs ToMkH M Ha
0cH E, 1, CBHIAHHDIE C AHCKOM.

Oreer we = 10,95 m/c?, wy = —4,37 m/c%

23.15(23.15). Touka ABMMETCA PAaBHOMEPHO ¢ OTHOCKTEALHOR CKO-
POCTBIO ¥y IO XOPAE AHCKA, KOTOPBIN BPAlllaeTCA BOKPYT cBoeil ocH O,
NepnelisKyIspHofl NAOCKOCTH AHCKa, ¢ ROCTOANHOR YrAoBOf CKO-
pocthio o Onpeaeinty aGeonloTHble CKOPOCTL R YCKOPENHHE TOMKH
B TOT MOMENT, KOINA4a OHA HaXOAHTCH Ha
KpaTuaHuieMm pPaccronHun i oT OCH, B NpeA-
ROMOX{EHAY, YT0O OTHOCHTEALHOEe ABHXKeHHe
TOUKH MNPONCXOANT B CTOPOHY BpailieHHA
BHCKA

Orger: v=uv,+ ho, ©=a%4 200,

23.16(23.16). [las nepemaus BpalUCHNSA
OAROFQ Bafa K APYTOMY, NapaafesbHoMy
nepsomy, npaMcnsercs mydra, xortopas
ABAAeTCA  OGpaulelinblM  PAAKOTHUYCCKHM
HMDKYJEM € SaKPelJIcHHMM KPHBOHIHNOM

K 2ama%e 23 |6 00,. Kpusownn AB ppamaercs ¢ yraosoii

. , CKOPOCTBIO ) BOKPYI OCH Oy H MPHBOLHT
BO BpallleHHe KPCCTOBHHY AOKPYr ock O BMeCTe cO BTOPHIM BaJOM,
Oupenemirb YEGOBYIO CROPOCTD BpauleliHd KPECTOBHIR, & 13aKMKe ne-
PEHOCHYIO N OTHOCHTeNLHY I (IIO OTHOIIIEHHID K K}JECTOBHHB} CHRUPOLCTH
H YCKOpeHHA (MepeHucHOe, OTHOCHTeAbHOe H KOpuoaucopo} Touxn A
nossyna npu @, == const, ecan 00, =A0, =08 =a

a, . Wy @y
Oreer: © = —5, v, =00, SIN =1, v =00 COS{, W,=u&, =
ae?

e=lgin 2Ly = aw?cos ==t
3 g b W= 0wpcos 5= L

164



23.17(23.17). Benocuneancr ABHxeTca no TOPH3OHTANLHOH NAat-
ipopMe, BPAlLAIOUENCA BORPYT BEPTHKAJILHON OCH C NOCTOAHHOR YIVIO:
BON CKOPOCTLIO » = !/ pal/c; paccTosiHie BeJOCHIIRANCTA N0 OCi Bpa-
ICHUA MAATQPOPUBL OCTACTCH NOCTOAHHBIM I PaBHbiM r=4 M Orio-
CHTEALHAS CROPOLTL BEAOCHIEAMETA U, == 4 M/C W Hanpanjiens B CTO
polfy, HPOTHBOROAQAIIYIO NCPEHOCHOH CROPOCTH COOTBETCTBYIOILEH TOY-
nH DAaTHOPME Onpeﬂeml'n. aGLoNIOTHOR YCKOpPeHHe BEJIOCHIIERHCTA.
lianti Takme, ¢ hahoit OTHOCHTCAbHOM 'CKOPOCTLIO OH A0AMKeH ABA-
14Thesl, u4TOOL ero afconioTHOE YCKOPEHHE PABHHAOCH MYAK

Oréer 1) w(w == 1 M/c?) nanparneso no paanycy K UeNTpy AHCKa$
2y ve=2m/c

23.18(23.18). Kommpeccop ¢ npsMONHHEANLIME KaHaAaMH paBHO-
MEPHO BPAACTCH C YIVIODOH CKOPOCTLIO ¢ BOKPYT ocw O, nepnenau-
Ky JsIpItOA naochoctH pucynka [Bosayx TeueT no xaHanaM ¢ NHOCTOsH-
10l OTHOCHTCIHILHON CKOPOCTHIO U,
Tianty Apoeninn adcomoTiofi cKo-
POCTH M YCKOpelnsi H2 ocd KOop-
JIHHAT AAA YACTHHE BO3AYXA, HAXO-
nauefics 3 toune € Kaunaaa ADB,
PN CACAYIOHLIIX AJIHHLIX: Kauad
AB nagnouen & pajiiycy OC nop
yraom 45, OC=05 u, o=
=4~ paa/c, vr=2 m/fc

Oreer: vy =T,7 Mfc, vy=
= I,4l4 Mfe, 2@- 3554 wm/c? w218 k 3tnave 9319
(f.'nm"— 114 5 M/C

23.19(23.19). Pewnt, npeabtAyINyI0 3a0auy MU CAYUASt LPHBOJH-
HCINMOrG KaHaJta, echi PaNyCc hPUBN3HBI KdHaga B Touke € pasel p,
a yioa MexRy uopmannio k kpuson A8 B touke C u paauycom OC
pagen ¢ Paxnyc CO papeH r. .

Orger. V=0, Losp -+ ro, U, =0, SIng, “’E“(QU ©— 02/9) sin q,
w,=—[ro?+ (2v0 — vi/p) cos ]

23.20(23.20). Bupasuts Kakh (GYUKUNO BpeMeHH YrAOBOE yewope-
e g KdMAOWeEiics KyJaucol NONEpeyHo-CcTPOIaaLuoiQ CTadhd, echH
KhPUBOMIHA AJHILL 7 BPAIACTCA PABHOMCPHO € YEJOBOH CROPOCTLIO o)
PALCTOSTIINE MEMAY OCSHMH BPAHLCYlst hPIBOUIMNA N hYAUCH a =/,
(Cy pueyuoh K 3anaue 21 13)

(r*— ayare® sinw!
(a? - r? 4 2ar cos 0f)?

23.21(23.21). Kamern A copepliaet HEpPCHOCHOE JBHACIHIIC BMecTe
€ hYJIHCOH, BPAWAIOUILHCHA L 3130801 CAOPOCTLIO o) M YTIOHBIM YChO-
pelHeM ¢ Bonpyr oct Oy, NEPHCHARKYAPIDH MAOCKOGTH KYAHCH, ¥ OT-
NOCHTEARMOE NpAMOTUHeiinoe ABuscline BAOML NPOPEIN KYJAHCL CO
ChOPOCTLIO vy H YCKOpeHueM w,, Onpefcants HPoeKui a6conioTHOrO
YEKOPEHHS hiMHA H2 NORBNANKE OCH KOOPAHHAT, CBASAINILIE € hyau-
Cofl, BLIPA3NB NX uepe3 nepeMennoe paccrostHtie 0\A = 5. (CM. pu-
CYROK K saiaue 22 20.)

Orper: e=
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Orser wy = w, — Sw?, wy= st 4 20,0, apirsey ocit § n n ua-
fpaB.edpl COOTBETCTHCHNO BAG.L NPOPesN 11 NePHENANKYAAPHO K el

23.22(23.22). Oupe.ennty yraosoe ychopeuue spdillaioineiics ky-
ANCH  KPHBOWNNHO-KYSUICHOTO MEXJHHIMA CTPOraJBHONO ©TallKa npy
ABYY BEPTHKAIBILIX 11 ABYX FOPH3CITANBHAR HOTOKEHHAX KPHBOLNIIJ,
ecant ALia kpasoumnd /=04 M, PACLTOAHHE MEMAY OCHMH KpuBO-
uiklid H Ky.uicw @ ==0,3 M, yraosas ckOpocTh paBHOMEDHOro Bpaule-
g Kpnsomwuna o =3 panfe (Cm puacynok K sagade 22 20)

Oreer p=0 n p=180° ¢=0; =90°, e==121 pai/c%
P =270°, ¢ == 1,21 pan/e? (Bpamense saMenenioe)

23.23(23.23). Hantu yckopeHne OTHOCHTENLHOIO ABIKENHS Kdwiisl
K\JHCH BAOS, €€ Hpopesn B npeibayineii
2J4AAUE NPH YKA3aDILIX UeThIpex IojoKe-
HHAX KpUBOWNNA

Orger =0, w, = 1,643 m/c?, ¢ =90°
nop=270°, w,=1,037 u/c? o=180°
w, = — 1,037 m/c?

23.24(23.24). Halitn ypaBienue Anixe-
HI, CKOPOCTL H ycKopeHne cyniiopTd M
CTPO1 2ABIOTO CTAHKA, NPUBOAWMOTO B .lBH-
KEIE  KPUBOUIHAHO-KYJUICHDIM  MeXanns-

g MOM ¢ Kauatourenes kyancon OB Cxema
K s2nat0 232 yKazaHa ua pucynre Kysuca coeamiena ¢
cyunoproM M npn nomoumt noasywa I3,
CKOAB3AHICTO OTHOCHTEMALHO CYMIOPTA MO NANPABASIOUCH, ACPILILLH-
Kyaspuon ocu ero asmwkeina Jawo OB={ OA=r, 0,0=aq,
r << a, kpusownn O/ BpaltaeTes ¢ HOCTONHHON Y10BOI CKOPOCTLIO (M,

YIOJ ROBOPOTA KPUROIWIIAG OTCMHTHIBACTCS OT BEPTHRAJABHOH OCil

Orger = [ttt S0 ol g == rlmg-}- r cos ) {a cos i - r)
AaT Y 7 F 2ur c0s ol (a? = r* -+ 2ar cos wt) !

a (r?— a’} (a4 rcoswl) — 2 (meos of )

(a4 724 Qur cos )

w == rlw? 511 @/

Mpasven rune KoupAinit | eTevuTumicesn o7 SLPTIRT I, Rpoxeasitdt nepes
Touky O °

23.25(23.25). [lautu ycxopeuue pesna CTPOI ¢ALHOTO CTARKL L Ka-
4aoULeACH KYNICON 1P B3 X BEPTHRLILIBX B JABY X F0PHIONTAILILIY
NOOMENHAX KPUBONUNKI, eLal Adiig Kpusomnna r == 0,1 M, paccrou-
EIe MEMAY HCHTPAMI BPAUCHIsT KPHBONIHDG W KY.HeW a == 0,3 M,
Amda Kvancw [=0,6 M, \1.10Bas CKOPOCTL BPAIHEHNH KPUBOINsiia
o =4 pajife=const (Cn pieynior k saadue 23 24 )

Orger Tlpy @==0 uw @=180Fwr=0, upn ¢=90" 1 =
= 270° w, = F2,21 m/?

23.26(24.26). Jlonarka AB 1y pGonpl, Bpaniaioiiencs NpoTHE Y.aco-
BOW CTPCAKN 3dMe LICHHO € VI HOBLIM YChOPEHHEM, PaBHLiM 3 pd 1/ce?,
HMERT o ntye wpnsesas 0,2 v o1 geurp Kpunuiie B Touke C, npuuew
OC=10,1 4/10 s Yacruua soim P, oTeToaman or ok @ T3 poit sia
pacctostinn OF == 0,2 v, [BILKETCH HO JOUATRE MAPIKY 1 HMLET (KO-

166



pocte 0,25 M/fc n nacatensnoe yckopemne 0,5 m/c? no oTHowenHo
h Aonathe Onpefenuth aGconOTHOE yenopeHie vacTiiu P B TOT Mo-
MeHT, KOoTAA Yri0Bds CKOPOLTL TYPOuHL pasua 2 paafc. °

Oraer w,=0,52 M/c2

23 27(23.27). Tlo paauycy aickda, spawaionierocsi porpyr ocn 040,
€ YRJI0BOWH CKOPOCTLIO w = 2f pai/c B HanpaBAeHNH OT 1eUTPa AUCKa
h e10 ofoay ABiheTes! Touha Al no aakony OM = 4¢2 cm. Paauye OAl
coctasaser ¢ ocelo 0,07 yron 60° Onpenennts sesmrauny aGCoAIOTHOrO
yekopenysn Tound M b mMoMeut { =lc.

Oreer: wy == 35,56 cm/c?,

K 71move 2328 K zannye 3327 h 3i12ave 2328

23 28(23.28). TIpsimoyronnkiik ABCD ppaliaetcs BOKPYP CTOPOILH
CD ¢ yraosoll cxopocTbio o == /2 paaje == consl. Buoab cropoHLs

a
AB aBumered Touna M no 3anouy E=asm- ¢ v Hanu pazMmepn.

DA=CB=a m Onpeacauts neauusiny abcomor-
HOTO YCKOPCHIA TOUKH B MOMCHT DpeMenu {=1 ¢,

2 -
Orver: w,= -—‘%— A/2 mfct

23.29(23.29). Kpaapar ABCD co ctoponor 2a-m
ppaiderca BOKPYr ctoponn AB ¢ nocrosmuoil yrio-
BOH CKOPOCTLIO @ =1 4/2 pagfc. Bmonn Anaronann
AC cosepilaeT rapMoOnHueckoe Hoaefawuine Touha M

no 3anony E=a cos—’;x M. Onpegeants pesinuiny a6
COAIOTHOrG YCKOpeuHus ToMKn npy f=1 ¢ n =2 ¢,
Orser: war = an® 4/5 Mfc?, wy = 0,44an® Mfcd,

23.30(23.30). Crepaen OA BpallaeTcss BOLPYP OCH z, NPOAOAA-
men uepes Touky O, ¢ yraosniM 3aMmeptenueMm 10 pan/e?, Brom,
crepmhs 0T Tounit O chonwint wan6a M. Onpenennts adcomorhoe
yinopeiie waidul B MOMEHT, hOTHA OHA HAXORMUTCHA 11a PACCTORHIN
0,6 M oT Tounil O H HMEEeT CROPOCTh H YChOPEIlHEe B ABHAEHIH BAO M
crepKua coorsereraenno 1,2 m/e 10,9 M/¢?, cou B aToT MOMenT yriao-
BaA ChOPOCTL CTEPAKHA PABHA 5 paafc

Q)rser: we == 15,33 M/c® 4 cocTaunaer ¢ nanpasaeuney MO yrow
B 23°,

A a1t1ue 2309
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23.31(23.31). Ian6a M ABIKETCH 1D FOPHIOHTAILBOMY CTCPIKIIO
0A, Tak wto OM =0,5{2 cu B To xe, Bpemst cTepeiit BikUAET s
BOKPYP BEpTHKAALILON OCl, 1pOXoLammEen Yepes Toukit O, 10 3axmty
@ =t -+ { Oupe.le.inTs PARHAILRYIO I TPAULBEPCALUYIO COLTAB IS0~
e AGCONIOTHOIL CKOPOCTH 11 af-
2 CONOTIOIO  yCKOpeItitst  Waibel o
movMent f=2 ¢,
Orger. v, =002 cmfe, v, =
—-Ol emfe, wy=—049 cnjc?,
=021 ¢m/c?
23.32(23.32). Kpyr pﬂﬂuyt.d r
BpaIlaeTcsl ¢ AOCTOAHNOM YRIOBOII

s
I
CQ|L'

i CKOPOCTBIO ¢ BOKPYF HEMOABHIKHON

yd TOUKH O, MeXAWEH Hd CrO OKPY K-
4 irociy Tlpu wpawemmt Kpyi uepe-
& CCKACT HeUOABINKAYID [OPHIOHTAN -
K ntom 2350 n 30 Nyl0 APAMYIO — OCL &, UPOXOAS-

myio uepes touky O lHautn cxo-

pocTh it ychopeune Tounst M nepecewenus Kpyra ¢ 0Chl0 i b JBIKe-

HIAX 3TON TOMKIt 1t0 OTHOWCHUIG K KPYLY il 110 OTHOUICINNO K OCH X.
Buipasutn uckomble seanunnnt yepes pacerosiine OM == ¢,

O1eer Tlo otnowenno n upsimon O¢ Touka M ABnieTEN €O CKO-

poctnio — a4/ 1rf — 4 i yekopeitien —wx Tlo oTncuwelno k kpyry
TOYKA ABHXETL B CTOPOHY, UPOTUBONOAVIKHYIO BPAIEUWO RPYrd,
¢ NOLTOANNOI CKOPOCTLIO 2wr 11 YCKOpelieM 1w?r

e

K 311118 2332 K aanawe 313

1

23.33(23.33). Topusontanviast upaman AB nepemenlacrest napd.i-
/LI CAMOIL cefe Ho BePTHRAAN € NOCTORHHOI CKOPOLTHIO o Il itepe-
CEKACT BPIE STOM Meno,lBIKHEK Kpyt paduyca r. llawin ckopoctn it
yeropehue 109k M nepeceycius RPIMOH € OKPYIKHOCTHIO B ABHIKC-
HIIX 2TOR TONKIN OTHOCHTEALNO KPYra W OTHOCHIEABHO HpsiMon AB

B (hyunity o7 yr.n p (LM PHCYHOK)
Orser. 1} B asiskennun no 01{113};{110cm TOUKa M nMeer cKopocib
u?cos lp

1.
+ (614 —_——
s ',_!' # KdCaATC.ILUOE jLhOpelnie rsnt g

» HOpPMaNLHOe YCKOpCHNe

rsmnfp T
2) Do otnomenno K upamoh AB Touxa M isuaetcs €0 ChOPOLIBIO
i cosap 2
LTH
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23.34(23.34). INoaynpavaa OA spamaercsi B NAGCKOCTH PIUCYHLA
BOKPYr HENOABHXHOH TOuKN O ¢ NOCTOAHHON YIMOBOA CKOPOCTLIO ©
Boon, OA nepesmeuiaercs touxa M, B momenTt, KOFAa noaynpamas
coBnagana ¢ ocoio A, Touka M naxogusace B Hauasgee koopanrat. On-
peAennTs JBHKeNlHe TOUKN M oTHocuTeNblo nonynpaMon QA, ecan u3
BeCTHO, UTO abeOHOTHAR CKOPOCTL ¥ TOUKR M
nocTositia No wsexuvunHe Onpepennts Takmxe
abcomotuyi TpaekTopuio u  abcoAwTioe
yekopenne Touki M.

Orser. Touxa M jasiimercss no OA Co CKO-
POCTBIC Uy == v cOS5 @

AGconwTinags Tpaextopua  Touxkp M —
ORPYHOCTh, ee ypanueunc B TOAAPILIX KO-

opaHnaTax r== - SI @, 6 ACKapTOBLIX KOOp-

K 11anve 2334

aunatax x? 4 (_; — g ) ( 2@) ASBconoTioe yckopenne toukn M

we = 200,

23.35(23.35). Touka ABNKETCA € NMOCTOAHHON CHOPOCTHIO ¥ N0 pa-
HMYCY IHCha, BpaLAOMErocs ¢ HOCTOANION YIJIOBON CKOPOCTHIO o
BOXPYF OCH, NepICHARRYAAPHON RAOCKOCTH JMCKA M NPOXCAAULEH
uepes ero lenutp. Onpeneants aGeoaoTioe yChopeHHE TOYKH B TOT MO
MeilT, KOTAA ONa GYACT HaXOLHTbCH Ha PacCTOAHHI
7 OT UeHTPa ANCKa.

Oraer: we = 0 A/P0? + 407,

23.36(23.36). Wapuk P nBuxerca co cKopo-
ctbio’ 1,2 M/c or A K B no xopae AB nncxa, ppa-
ILa[0ULCrocs BOKPYr OCH, NPOAOAALULCH 4Yepe3 ero
UenTp nepneHZHKYARpHO naockoetyd uucka HadiTu
aGconoTHOE yckopenHe IApHKA, KOraa ol naxo-
JHTed y1a KpaTuanBieM paccTOAMHN OT UeuTpa AM-
cka, papiom 30 ¢M. B 3TOT MOMEHT YrJioRas CKO-
POCTL ANCKa paBHa 3 pap/c, YIVIOBOC SaMefieHHe
pasio 8 pan/c2

Oreer. w, == 10,18 m/c?

23.37(23.37). PeiniTh npeAbnylLyi0 3a8auy B IRCANOJOXEHIIN, 4TO
AUCK BPAMIAETCA BOKPYT AHAMETPA, NapajifebHOTO r0pae.

Oreer w, = 3612 M/c2

23.38(23.38). Pewnts 3aaauy 2336 npn yciopun, uro Ochio Bpa-
MeHHA BHChA ARIAETCS AHAMETP, NEpOCHANRYMISPHLE A0ple,

Orger w, =172 m/c?,

23.39(23.39). Kopabas, naxoaauiiica na sknarope, HIOCT hYPCOM
ceBepo-poeTOK. ChopocTy Apnsenns nopatna papHa 20 yanam. llafits
abBconoTHyI0 ChOPOCTh ¥ KOPHO.ICOBO Ychopetine hopabfis € y4yeroM
spaunenys 3enau, cuitag paxuye 3enan papnpy R =06,378-10° M
(nannmeponanue Lypca yhaseiBaeT, hyHa HACT CYANO; y3en =1 mop-
chast Muas/u == 1852 M/u=0,5144 s /c).

Orser. vy = 470,4 m/fc, we = 1,06-10-2 m/c%

K sanrve 2138
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23.40(23.40). B ycrompix Npeasilymien 3,141 #aatd adconioTHoe
vekopenne Kopas.ist, Lyn1as e10 CKOpoCTs MOCTOsIHON
Oraer. we = 317,766-10-% m/c?
23.41(23.41). Tlo o0o.1y Lucka paiuyca R, BPaUlaloIEToca BOKPYr
CHOULO AHaMeTpa ¢ [OCTOANIOI IJOBOH CKOPOCTHIO ®, JABHLeTcs C
NOCTOSANHON N0 MOAY.I0 CKOPoLTelo ¥ Touna A, llanTn aGeo noTHoe
yehopelnne Toukt M Kak Gyuxkino yraa ¢, cocTaB eil0i0 DAAnYC-BEK-
TOPOM TOUKIL ¢ OCLIO BPATHLHIA JTHCKA
4
QOracr: wa'= ,\/—Kﬁ- ol Rt smzq: 3- 2(!)“0"(1 -+ cosatp)
23.42(23.42). Ouck paiuyca R BPalULJAeTCS ¢ 1OCTOSEHON 31.10BON
ChOPOLTLIO @ BOKPYE OCH, WPOXO LSILCH YePe3 10 HCHTP nepneuingy-
& Japio naockoery axcka  Tlo
QALOMY i3 LHAMETPOS ANCKA
g asitiercs Touka Al Taw, uto
ee PACCTOAMHIC OT IEHTPA LHC-
) Ka  Meupercs 0o aKOHY
OM =Rsmo! Hantn aGco-
JHOTHYIO  TpackTopiio, aGlo-
JI0THY IO CKOPOLTH 11 a0coa10T-
Az Hoe yckopenlie Tourn Al
K sanawe 23 (1 koatanie 342 Oraer. Econ  HauvainHoe
noacxenne Tourn Al npousrs
$4 RAYAN0 KOOPAHHAT, 4 0Ch § HANPABUTH 1O HAYAJBIOMY UOT0IKE-
HILKO JIlaMETPa, MO KOTOPOAY ABINKCTCH Towuka M, To ypasHeile jpa-
LkTopuy OyAeT

(- 4y +i=%

(OKpYsKHOCTL 110 TOBHHHOFO PAAKY CA ¢ UEHTPOM HA Cepedniie pd uiyca),
Abcoiotiias cxopocTs v, = 0R. AOLOJIOTHOR yChopeHHe w, = 20°R,
23.43(23.43). Iuck Bpoaulaetca ¢
MOCTOANUHON YE.IOBOH CKOPOCTLIO w BO-
KpyT  OCH, 7pOSOgAfkeil wepes cio
HEIHTP  NepPielulKYASAPIUO  1IMIOCKOCTH
auncka Tlo xopne AD i3 ee cepeainiul
D amkeres Touka M ¢ nocTosiion
OTHOCITEIBHOI CKOPOCThIO ¢ Xopaa
OTCTOIT OT UCHTPA AUCKA HA PACCTONA-
uup ¢ Hawsn  aGeconoTHyio  CRO-
poLTh 1t aGcoTOTHOE YCKOpLHIe TOM-
W o27me 2393 Keannw 238 ki Al gak  hynxunn  pacctosuin
Pl =1
Oraert va== Veoivi -+ oc), ¢,=o Vo ¥ 4-(2u-F oc)
23.44(23.44). Io noaBumHOMY Paillycy ABLKA OT NeliTpA K 0b01y
Asivheres 1ouka M ¢ pocTostHuon cxopoLTHo U, TToABIOKILIN pafiye

HOBOP HBACTLR B INTOLKOCTIE IICKd € IOCTOAIHGE M O0ROH CROPOLTLIO
€ ITiockolT AliLKd Bpalilteicsi BOKPYi LBOLI o AHAMEeTPA € NOLTOHI-
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ioft yraopofi ckopocTulo we Hafitw aGeomotuylo ckopocth Touhn M,
cyntas, uto npi { =0 Touka M Haxopunach B HeHTpe AucKd, a NOK-
BICKITLIY pagnyc 6L HANPABAGH N0 OCH BPAIMCHNIS AHCKA.

Orger: v, =0, A/l +££(0? 4 @} S0 0 f).

23.45(23.45). Touka ABMALETCA €O ChOPOCThId 2 M/C MO OKPYHK-
HocTH oGofia Aucna guamerpa 4 M Juck spawaeTcs B TPOTHBONON0K-
HOM HanpaBJCHuy, HMEs B AQHHLI MOMEHT YIVIOBYK ChOpOCTE 2 paajc
W yrIoBoe yckopeniie 4 paafc®, Onpegeants aGCoaloTIOE YCKOPEHHE
TOULH

Orger wa{w. = 8,24 M/c?) nanpapsaeno noa yraom 76° K paanycy.

23.46(23.46). Ouch Bpaulaerca BOKPYr ocH, nepnennuxynﬁynoﬁ
AAOCKOCTR JINCKA 1 TPOXOAAIEH 4epe3 ero UeHT], N0 3aKony ¢ = 2/sf3,
Bhoab paanyca Ancha HaMMNAeT ABUFATLE! TOMKA IO 33KOHY § ==
=42 — 10! -+ 8 (cm). Paccrosune s u3MepaeTca OT UeHTpa JHCha.
Onpenennts alcoalOTHYIO CKOPOCTb H a0COIOTIIOE YCKOPeHHe TOUKH
B MOMEHT BpeMeHn f== 1 ¢

Orser y, =447 eM/c, wa =10

23.47(23.47). Tlonoe koanlo paadyca r heCcTKo COEANHEHO ¢ Ba-
Jqom AB, u npuToM Tag, 4T0 OCh BANA Pacnofo.heHa B DJAOCKOCTH OCH
Koupua. Kosbno samomneno
MHIJKOCThIO, ABIDHYWelicd B
HCM B HAHPaBACHHU CTPCIEM
¢ IIOCTOMHIGH OTHOCHTENhHO
cKopoeteio ¢, Baan AB Bpas
waercss MO HANpaBAeHHIo
JNRBIDKEeHHS CTPETKH  Yacos,
ecnil €MOTpPETH NO OCIE Bpa-
mwemis or A ¥ B Yraopan
CKOPOCThL BAJa o {IOCTORWUA, K 39m14c 23 17 K 3amque 23 48
Onpeaeanth Beauuliibl adco-
JHOTIBIA YCKOPCHH 4acTHH MIUAKOCTH, pacnoioAenibis 8 rtoukax I,
2,3u4

2 ut u? 5 u?
Orger: wy= ro? ——, wy==3r0® + —, w,=w, = 2ra® -} —.
r rroe r

23.48(23.4?.). ITo yeapriaMm npeEpAymefi 3aaui, HIMCEHENITBIM
AWML B TOM OTHOIEHINI, YTO [LAGCKOCTb OCH KOJALLA TENEpDh HeprneHn-
KyJsipHa ocn Bana AB, onperedith Te e DBEANUNHE B JIBYX Cay-

yanx:
l] nepenoeHoe H QTHOCHTRALIOE ABHKEHNH QAMOre nanpaBieHis;
2) COCTABJAIOWHE ABHMEIHA NPOTHBONOMNOMHEL 0O HanpapacHNID.

Orser: 1) w ==ro® —u’fr — 2n0, w,=3re’ -+ 14fr 4+ 20u,
wy = wy = A{0¥Fr + 201 + ¥ f - 4073
2) wy=ro® —¥fr -} 2ue, wy=3ro’ +u¥r —2ou,
wy = wy = Af(0fr + fr — 2on) + do'rd.

23.49(23.49). Touna M pannovepho ABtikeTcs no o6pasyloutefi Kpys
FOBOTO hOHYCA ¢ OCbio OA OT BePWHHE! K OCHOBAHHIO ¢ OTHOCHTE/BHOM
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CKOPOCTHIO v, yron MOA=¢g B wmoment =0 pactroaune
OMo = a Kouye pasnomepuo Bpailaetcfi BOKDPYr caoen OCH ¢ yrno-
0 BOH C(KopucThio © HaliTn aGconmwinoe yekopewne
ToukH M .
Otger. Yekopenno NCHHAT B RNOCKOCTH, nepren-
JUKYAHPHON OCH BPAUICHHA, H MPeACTaBAsCT CO-
60U FHNOTENY3Y TPeyroNbHHKA € KATETAMH ®.q =
= w?({a 4+ vd)simne u w. =2v,05Ma
23.50(23.50). Onpemennts B NpeAbIAYLICH 3aAa-
e BEAHUHHY aGcoMIOTHOrO YoKOpenust Toukn M B
. MoMmentr f==1 ¢ B TUM cJyyac, KOrjla OHA JBHIKeT-
K yanawe 53 19 cq no ofpazyollell ROHYCa € [IOCTOAHHBIM OTHOCH-
TeNILHBIM YCKODEHMEM w,, HATIPaBJEHHBIM OT BeEp-
WKW ROUYCA K OCHOBAMHIO, NPH CACRYOIHHX AanHbix: o ==30°, a =
== 15 M, w, == 10 M/¢%, 0 =1 pag/c, 8 MmoMenT ¢ =0 oTHOCHTenILHAA
CKOPOCTh TOURH U, paBHa HYK
Oreer. w = 14,14 m/c?
23.81(23.51). Tlonaras B 3asaue 2349, 4TO KOHyC BpaliaeTcen
BOKPYr CBOeH OCH PABHOYCKOPEHHO C YFMIOBBIM YCHOPeHHeM 8, olpede-
RHTh BeJHUBHY abCONIIOTHOre YeKopenna w ToykH M B MoMeHT =2 ¢
npu caeayioinx, gannbix a=30° ¢=02 o, v,=03 M/c, e=
== 0,5 pan/c?, B MoMent ¢ =»{0 yraosas CKOpPOCTh @ paBHd HYJIO
Orser. w == 0,64 v/c?
23.52(23.52). Pexa wupanit 500 M teqer ¢ ra Ha cepep co CKO-
poctbio, 1,5 mfe Onpenesutb KOPHOJIKCOBO YCKOpeHHe w. 4acTHIL
BOAB, HaXxoasuraxcs Ha 60° cesepmon mmpotit OnpesenuTy sateM, y
Kagoro Oepera BoAa BHIUC H HACKONBKO, €CAN
HIBCCTHON, YTO TOBEPXHOCTL BOLEL  AQMKHA
GRITL MepAeHAHKYAAPHA NanpapaeHH0 BeKTO-
Pa, COCTARMERUUTO H3 YCKOPEHHS CHAB THAKe-
CTH £ H BEKTOPa, PABHOIG H NPOTHBOITOMOM-
HOTO KOPHOJUCOBY YCKOPCHHUIO,
Orser Kophoancono ycropeine w,(w, ==
K +azate 29 82 = 1,88.10-* wm/c?) HanpaBAeHo K 2anany.
BRoaa selze y npapoto Gepera ua 0,0086 m.
23.53(23.53). MaiHcTpaas 10KHHX KeJe3HbX AOpPOr K cesepy OT
Menuronons HAET NPsMO no Mepuiuany Ten/onoa ABHIKETCA €O CKO-
0CTbIO U = 90 KM/4 Ha ceBep, WUPOTE MECTA @ = 47, Hanti xopuo-
HCUBO YOKOPEHME TEMJI0B03d
Orger we =266 10-* /e’
28.54(23.54). Tlo xene3HOXOPOIKHOMY AYTH, NPOJIOKERHOMY NO Na-
panse T  (eBCPHOM [IWPOTH, ABHIKETCA TENIOBO3 €O CKOPOLTLIN
o, = 20 M?C ¢ 3amana Ha Boctok [afiTH KopRoancyso yokoperiy
W, TEHAOBOIR
O1ser we = 2,91 10-3 m/c?, ‘
23.55(23.56). Onpeaeaut KOPHO.IHCOBO yCKOpedde Todex My, M,,
M,, M, xoaeca 3JeXTpovosd, NBIKYULErocd 10 MepHAHAHY, B MOMENT
nepecciennsa sKBaTopa, CROPuUCTh HEHTPA KO/ECA SASKTPUBU3d Vo ==
== 40 M /¢,
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Oraer HDan touen M, u Mz w. =0, n1a Touex Ma n My we. =
=35,81 102 m/c?

23 56(23 56)' Pena Hesa Teuer ¢ pocgpka Ha 3anaA 0o napaJienn
60° cenepiiofi "wWnpoTH co cxopocTuio v, = 1,11 Mfc Onpeaesantt cym
MYy npoekuHd Ha KacaTeasHylo BC K cooTBeTeTByIOWEMY MepHAUAHY

K 3asaue 2355 K 3a174c 23 86

TeX COCTABJIONINX YCKOpeHufi uacTull BOAB!, KOTOPBE JABHCAT OT ChO
poctyt Tedenuna Pannye 3eman R = 64 10° m

Orser wpe == 1,395 10-% m/c?

23 57(23 57) Pexa Hepa TeueT ¢ BOCTOKA HA 3aflai NO napaiesiu
60° ‘cemepiioit mMHPOTH co cKkopoctbio ¢, = I,11 m/c llafiTH cocras-
Jaaiowite 46COMIOTHOrO ychopeiinA wacTHUL Bogw Panuye 3eman
R=164 105 v

Orger w,== 1,692 10~ m/c? w, =386 107 m/c?, w,=1,616X
X 10~ m/c?

23 58(23 58) Haurtn alcontoTHoe ycKopeHue apos HeHTpobe.x
lioro perysasTopa ¥atra, ccall O BpallacTcs BOKPYI cBoell BepTn
haiLHOM OCH, HMEst B AAHHBIT MOMEHT YII08YI0 CKOPOCTL © = nf/2 panje
npu yi1iosoM yckopeitnn e =1 paa/c?, yrioBas CKOPOCTL PACXOA
HEeHHA MApon wy == 1/2 pag/c npiy1iou0M yekopernn g == 0,4 pai/.?
I uma pykosatox uiapos { = 0,5 v, paccrosunie Mesay ocAMH HX NpH
pecd 2¢ ==0,1 M, yroa pactpopd perynaTopa B paccMaTpHBaeMbiii MO
menr 2¢ = 90" Paszrepamu wapon npexedpeun, npumHMas mapst sa
Tourn (CM pHeynow x 3ajave 22 14)

Orser w == 2,937 M/¢?

23 5923 59) llafity abromornoe YycHopeHue 1MapoB ueHTpodex-
HOTO PperysaTropa YaTra, ecqid [ochde MIMeHElns [arpyskn MallinHhbl
pesy I9TOp HAMAT BPRIUATLCA C YrIOBOf ChOPOCTLIO @ == R pdifc, npH-
yer HAPLE HPOTOIKRAIOT ONYChaThCH B JAHILIE MOMEHT CO CRhOPOCThIO
v, =1 M/fc ¥ nacatennnun ychopenuem w,. =0,1 v/c® ¥Yion pac
TBOpd peryaaTtopa 2o = 60°, ATkna pykosTon mapos [ ==0,5 M, pac
cTostitnes 2¢ MeMNY uX OCAMH NpuBecd MOo.kHO npexebpenn apu
npruaTe 2a Toukn (CMm pucyitox n 3anaue 22 14)

Orser w =06,71 v/c?

28 G0(23 80) Bosayumwas tpaneuna ABCD concpulacT Kavamuus
BORPYr ropuzonTannion oen 00, o 3anony ¢ = @ sinef umuacr,
BLIMO THRIOMIMA yTipa kHenue na Hepekafune AD, spadtaercs ponpyr
flee ¢ OTHOCHTETLHOM YILAOBOIl CLOPOCTBIO @ ==const, nang BC ==
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= AD = [, Oupene.n7h aleoawTnoe yekopenne Toukn M 1a noiouise
PIMILACTA, OTLTORUICH OT hepenamtnint AB ua paccrosimin a 8 Mo-
mMenT 1 =/ « B navasuuue MoMenT 1HMHACT OLLi piclioaoxen
BEPTUKLIBIO,  TOJOROM  BBEpX:  TPailellis
ABCD aaunmaaa BepTIKaALHOC HUMXHee [o-
AVMEHHE
Orger: wy(wy=w'[@l(l —a)—a(2¢, 4
-+ ])l)uanpau G0 BEPINKAADHO BBEPX, CCiaH
BLIPAKCHE B KBAAPATUEIX CKOOKAX MO10MKH-
TENBIIO
23.61(24.61). Touka ABUMeTCH NO paany-
L) JcKd COTIACHO YPABHEHHIO r= ae%’, rae
a, k— nocrosunpie Beanynust  Jic spama-
R 3w 7360 OTLH BUKPYI ocl, HEPIEHANKYAAPHON €10 U0~
CKOCIH 1 MPONOASHELCH UCpes UEHTP, COLIACHO
ypassennio ¢ =£k{, Onpedc.uts a6LOMOTHYIO CKOPOCTL, a6CoaI0THOE
YCKOPEHHE, RACATCAbHOE 1 HOPMA.ibli0e YCKOPCHIIR TOUKN
Oreer: v = ake® 4/3, o=2ak%", v = ak%" 4/2, w,=
= akle™ ‘\/ 2.
L]
23.62(23.62). Touxa M asinkeren no nosepxmvoetn 3eMin; Kype
ABHyenus & (Y100 Mexuly Hanpdas IeHUeM Ha ceBep | CKOpOCTLI0 v
TOUKI OTHOCHTEIBIO 3eM i}, WHPOTA MECTA B AAMHLN MOMEHT PABHA
@ OnpeaeanTs BOLTOUNYIO W'y, LEHEPHYIO Woy ¥ BEPTHKAABHYIO ©,.
COCTABJAIOULIE KOPIO.INCOB YCKOPCHIA TOUKH
OT6eT Wey == —200 COSESIN Y, @ew =200 SINESING, e, =
== — 20 51N £ CO5 f, TAC w — }iJIOBJSE CKOPOCTL Bpantexnst 3em.an
23.63(23.63). B yc.opnsy npeanliyilen 3a4auli OnpeAeAHTh BCJN-
THHY 1 LNPABIACHHE TOPHIOHTA IbHON COLTABAAIONIEN KOPHOTHLOBA
yexopenns Touni Al
Orser Wy = 20w S04, TOPHIOHTATIHHAN COCTABAMIOWAR NEpreH-
AUKRYy.Aaplia CkopoLtit v orowky Al O1HOCHTCIBLHO 3eMJil H HanpasacHa
B 1CBO OT 1I¢¢ B CEBEPHOM N0 1} AP il BUPEBO B I0IKHOM RO.0Y IHAPHH
23.64(23.64). Buicota 10uke M Hall IOBEPXHOCTLIO 3eMAH pasia i,
mupota Mecta ¢ Onpe 1€10Th BOCTOUHYIO W.x, CEBEPHIID iU, H BEp-
THKAJALHYE 0, COCTARISIONLNC fIQPLHOCHOTO YCKOpeliHi Touki, obyc-
A0B ieliHoro Bpautenney 3exman {R—ee pPaAnyc, © — yraosas cxo-
POLTDL)
Orser oy =0, @, ={R-+Mwimgecesq,
wee=—{(R L+ N)elcos’q

23.65(23.65). Bocrowitan, cesepitas 11 RepTUKaNbHAA TPOEKIHH €KO-
poctt Toukn M oniocHieiblio 3CMIN COOTBETCTORIIIO PABHLL Ue, Uy Il
Ui, ORpEACNTH NPOCKINIL OTHOLHTENBIOLO YCKOPEIRS TOYKH Ha XKoop-
ANHATHBIE OCH X, ¥, = (OLb t HJNPaBAEHa HA BOCTOK, OCh ¥ — Ha ce.
Bep, OCh Z— [0 BEPTIKJLIH), €C I BLICOTAd €€ Hd,f IOBEPXHOLTHID
3¢ B iaulLin MOMERT PaBha /i, 4 WHPOTA MecTd ¢ (R H @ -— pd-
JUHAC B Y E,J0BASl CKOPOCTL 3eM ).
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. v 8 . o
Orper W,x==0p — Rfi-‘;r tgo + A’j—’;: Wy == Oy -]-—————th g+

LU _ vg + vy
TRER U= T Ry
23.66(23.66). B ycnopuax npeapayuiefi sapauv onpegedirh co-
crapigoutie abconioTHoro ychopeuns Touku A, nsuayimenca sOAiait
Jemau.

0. 0 .
Orger: wy=Up — 2 tgp+ Rihh —2 (vy sing — v, Los P)w;

R-t+h
. Uij? [‘ vyl 9 3
w, = Uy -i—m gqi—l-m—l—(R-}-h)m 8in @ cos ¢ -+ 2u,0 SN @,

o2 4 0t
W, = Uy, ——;'_—Fh—u—-(R -+ h) @? cos? @ — 200 cos .

23.67. KpHBOIWRIIO-KYIHCHEIN MEXAHH3M DPHBOAHONO MO7TOTa CO-
CTONT U3 APAMOAWNEHHOR KY/JHCH, COBEPLIAONEN BO3BPATHO NOCTYNA~
Teabltoe ABHmenue Kymuca HpUBOARTCS B ABHMEHIe hamHeMm A, co-
eniHEHNLIM ¢ RORUOM kpupownna OA = r = 0,4 M, KoTOpBIfI Bpawaer-
csi PdBUHOMEPHO ¢ YTIopofi chopoceTsie, pasuoit 4x pan/c Mpan ¢t =0
Kyanca 3auHMaer HHmnee nosaodetiue Hafitn yckopeune nyancot

Orger w = 63,2 cos 4nf m/c?

23.68. Kpupownin OA =r = 0,5 M, 1pupofisiiiti B ABuACNile nps-
MOJHHEHYI0 hYJHCY, hOTOPAR COBEPUIAGT BO3BPJTIO-1I0OCTYNATE.IbIIOC
ABliAeHNe, B MoMenT, koraa £a0A4 =60° nmeer yriosyio chOpocTs
o =1 paft/c u y1noBoe ychopenne ¢ = =1 paa/c? Hauru ycnopeine
RYJHCH B YhA3aNHLINT MOMEHT Aas fieys caywaen* 1) norng e >0 u
2) norpa e << 0

Orser w, ==0,683 m/c?, w, = 0,183 m/c?

23.69. lMocTtynateasio ABHAYUIRRCA hydak HMEET (OpPMY nosy-
AHCKA, CROJLIAILCIO O HAMPABJCHIIO CBORTO AHaMeTPps AB ¢ nocToay-
noft chopoethlo ve Onpemenntn ychope-
HiE ABHINGINGT CTCPANSA, OMHPAIQINCTOCH
e KYNAK, NEPRCHAHKYASIPHOTO ero fla-
mcrpy AB u cnofoamo ckosb3sntero
B npopesit Acp.askn, Paanye poauna
pasen p B navadbnbin MOMCHT cTep-
HOHB HAAGJAHTCSH B BOPXHEM HOJQAENHN

v tr o

[tr+p) — o3| #

23.70. Ha Tonapiiom cTanke obTani-
BAGTCH U.HJIIIII,’II) ﬂ."aMeTpa 80 MM, K 311aue 23 71
Mstnnens acaaet 30 06/mun, CropocTh
MpOAGKKHON NOAdUH HocToAnHa 1t pasia 0,2 um/c. OnpegenanTh cxo-
POCTL 1 YChOPCIHIC peitlla OTHOCHTCALHO 0BpPAGATHIBACNMOR WIIHHAPA,

Orger: v, =1257 wwmfe, w2, =7835 wn/e?, wr=. =
= 3048 mn/ct

Orser. =




23.71. Crepxcl, CKOABINT B BEPTHKANKHLKX HaNPaBAIIONAHK, ony-
PASCH HEMHEM KOMIOM N4 [I3JKYIO LAKJIOHIYIO NOBCPALOLTL Tpe-
yioapuoit npaamul. TIpusMa ABUKETCR N0 TOPHIONTANN BNPABO C 1O~
CTOSIIIBIM YCROpeHHeM wy HalTi ycKopelue cTepus.

Qreer. w=wylge

A Al}ﬁ Vi
CNOXHOF ABHXTIHHAT TBLPROIC TEAA

Lo 1 :
§ 24. CnaoxteHne ABRXEHWH Tena

a) CAuKeHHe NJOCKNX ABHKEHHTS Tednq

24,1(24.1). Kpuwomun 117 coeannser ocn Oy 1 Op ABYX 3VOHATIAX
wodec [ u /7, npnuem aanenaenue moxer ObiTh 1AL BOERNICR, if 11t BIYT-
pelHee, WK YKA3aH0 Ha PHCYHKE, KoJ1eco § OCTaeTcs HenoABIIKHLIM, a
kpusowrun [ spawaercs soxpyr oen O c yraonoil CKOPOCTHIO g

K o>aanme M1 K osaie M2

3uan paauycm xo.ec ry B ry, BLIUNCANTL A48 Koneca {I ero aGeo.ioT-
HYIO YrIBoBYIO CKO])OCTb Mg H €10 OTIIOCHTC.']I)H}IO Y03 0 CI(O[)OCT!)
3 110 OTHOWMEHNIO h KPHBORIIHY

ry & ra

;
QOrecr: Bueusiee 3atenaenile; 0)==a; y Oy = w3r—:. Buyr-

T —r2 : n
PeHIEC BALCINICINCT ) = — 0y ——, (ﬁ,ﬁ-ﬂ«-—uﬁ;.Bllds( HiIyce
YKAJLIBAET U4 TO, UTO COOTHCTCTBYIGINNE TCId BPAHLAIOTCS B NpOTH-
BOIOJIO ANLIE CTOPOKLY ,

24.2(24.2). louti orvoocnie inuyio i aBCoHOTNY0  Y1A0BME KO-
pocTit 3yGuatoro hoseca [ paanycd r, haTdiuerocs 10 HCNOABINHOMY
3yOuaToMy hoiecy [ ¢ TeM 4e DAAN}Co ) 1§ IPIBOASUICIOLE B ABILKE
e kpasaumnon /11, spamdioniidaGl BOKPIT 0L HEROABIMIOLO KO-
jdecd O € YA0BON CKOPOCTHIO e, JIBIKEHNE KpuBomind OA npnustn
34 nepenocnoe

Orger g3 = v, 63 = 2wy

24.3(24 3). 3aneiaemnie, apusoasiiee B GLICTPOE BPJILICHIC TOMHISL-
HIT KaMeilth, YLCTPURHO Clelyiomus oGpaae’t  crepmens /1 noupe -
€301 orofon PyUt NPHBOKTCS BO BpaIueHHE BOKPYT oult O) v y1.10-
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ROl CKOPOCTHIO @y) Ha KOHIIE CTepxis Oy HAXOAMTCHA NManAcl, HA hOTO-
puis ceoGoano najero woneco I{ panuyca rp Tlpu spamienuy pyaku
nanen sacTasiisieT xoheco I/ haTuThes §e3 ChOJBMEHHS MO HAPYHK-
oMy HenoABMiKHOMY hpyry [/l pamnyca r; llpu arom, Gaaronaps
Tpeuuo, Koneco /f ppamaer 663 choabmenns Kogeco { pannyca ry, CBo:
Goano uaca;«eu}me HA OCh O. B HEN3MeHHO CBA3aHHOE C OChi0 TOUILIA.

b oanave M4 bk 3anave 244

[To pdnnoMy paanycy ra Hapy:HON nenonaml{noﬁ ofiofiMu! nanta Ta-
roe 3HayeHue ry, 4To0n OLIAO ©)/uy = 12; T e wtoOW TOUMAQ Bpa-
manocn B 12 paa OpicTpee MPHBOMAILEN €T0 B ABH/KEHHE PYYKH,

Orser. ry =Ty

24 4(24. 4). Hanrii uncno ofOPOTOB B MHHYTY HIRCTEPHD € WHCAOM
3y6u.oa ‘zy == 25, ecan kpupourun OA Bpamaerca sonpyr ocn O wenon-
BIDWHON wecTepHy (c vicaoM 3y0U0B zg = 60) ¢ yrnoson chopocThbio,
cooTBeTcTBYlowen ne =230 oO6/Mul, H lieceT ua’cefe och HABOHHON
IecTepNil ¢ unCHaMKi  3yGuon
2 = 40, Z)y= 50

Oreer: ny= 1y (l-—- %:f—;’)=
= — 60 o6/Mnn (B oThRoweHHN
3HaKa MHHYC CM. OTBET K 3apauve
24.1).

24.5(24.5). B onmumcinae
CKOM MCAAHI3Me, NPIMCHACKOM
8 KOHHLIA NPHBOJAX MOXOTH NOK,
popiino OA u noneco | panny K 3m11e 215
ca r; nacaseun 1a Ban O cno
Goauo, och O, noneca ff yxpenncita na soanae, a Koneeo 7/l panny-
ca ry MOMKCT CBOGOMIIO BpauiaThest BOKPYr ocn O Onpeneauts yrao-
BYIC CROPOCTL 6 hoJieca {, ccan soanay OA coobitlena yra0Bast (Ko-
pocTh wo, @ Koaecy [l oT apylaro apdraTteast (To4C KOHHOTO)
COOBILCHA YTNO8AN CKOPOCTL thy TTPOTHBONOAOAHOIO HaHPABIACIIA.

;
Oraer: @)=, (l - -‘—;?—) - r—:l iy |

24.6(24.8). Peayxtop chopoCTEit COCTOHT M3 Tpea 3y0uaThia hojgec.
INepnoe noaeco (uncno ayduowr z; = 20) nacaskeno Ha Beaywint say/,
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aeaaouiif 7y = 1500 o6/mnil, vropoe {2z ==25) cBOOO,HO HaCAIKCHO
Hd OLh, JKeLTKo CBAIAHHYID C BeAOMBIM  DBJdJOM ”, TpelLe KOJLL0
(23 =70) ¢ BuyrpersuM sauenneniieM ileROABHKHO HanTi uncao
00OpOTOB B MHHYTY BeIOMOro Bad n GerliOLIero hoseca

Orger nj; == 1000 o6/Mun, ny = —I1800 o6/mun.

24.7(24.7). Beayuwun Ban ! penykropa acaaer ny == 1200 of/Muii.
Iajit uncsao oGopoTos B MullyTy BefoMoro Bana /1, ec.iu nenoasux-
Hoe 3y04aToe Koaeco ¢ BNYTPeninM 3alleiledneM umeer 2 = 180 3y0-
Lob; Geialotlie HeCTePeHkN, cnapaitlibie Mexay cofon, UMeioT z=00

4 lL an ) i
I - =it Pl e—o =t/
7y
\ [ &
gl 1o
T2 Iz
rd 7 L M
K asnnge M6 K 3aavie 247 LNL R EUTRAL §:)

H 23 = 40 3yOuoB; eCTEPeNRA, 3AKPENICIHAN HZ BeTOMOM Baay,
nMeer 24 == §0 336108

Orser ny; = 3000 oG/mnn

24.8(24.8). PeayxTop chopocTeii COLTONT M3 HENOABIKHOIL lUecie-
peskH paanycd rp==40 cu, Apyx 0elAlQUINX HIECTEPEUOh PdAiycoD
ro=20 ¢y 1 r3 =230 cM, CRApennBXx Ment-
Ay coBon, o UeCTCPenKH € BIRYTPEHHHM
jageqicauey paauwyca ry=90 cu, cuan-
uiell Ha Begomom Bany. Beaywnfi saad i
KPHBOIINN, Hecylunu oci Oeraonuix tue-
CTCPEHOK, AcHa10T 1y == 1800 o6/Muu Hai-
m uncao obopoToR B FIIHYTY BCAOMOTO
Bdiid

Orager ng = 3000 o6/ Muu

21.9(21.9), Peaykrop chopoctell € fa-
L i LETAPHOH Hepedatell COCTONT 113 HeneIBiK-

K 41a44e 249 HOLO €O THQYHOTO KO10Ca [, JKEeC1KO CBA 1dk-

\ HOi0 ¢ Bado /, patiki, cpofioIH0 Bpdlldlo-
uienca soxpyl ocen £ at /f ¢ yraonoil ckopocino §2, AByX ImecTepe-
ROK 2 11 4, JKeCTHU (BEIAHHRY ey cobon i csobo4no HACAKCHIBIX
Ha och Ef, Bpaiiaioliniocs: BMecre ¢ PAMKOIL, 0 DEAROMON leLTephy £,
IECTKO cpasdnnon ¢ BasoM /! Oupeddlitib oTHOWICHIR }1.10B0H CKO-
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poeti msana ff K yraonofi  cKepoeTi  pamkH, ecnl  UeCTepeHKH
HMEIOT cjiegyloltce  wicno  3ybuos, 2z =49, 2z =50, 23=3731,
§4=50
[ 1

Oraer: —!;—" = 5300

24.10(24'10). LEaiiTin yia0By10 CROPOCTh Gy BEAOMOIO Baja pe-
IyhTopa ¢ AndupepeliunaabHol NepeididcH, ecan BeJymin BaA ¢ hpH-
GOWNNOM, necYlna (it cehe nepeidaTouHbIe HIECTEPRIKH, chapeitiibe
MeAlly coGoun, Bpalgaeres ¢ yiI0BON CKOpocThio e; == 120 panfec.
Koneco [ spawaercsi ¢ yraosoil chopocTuio o= 180 pag/c u nmeer

2] 3

-8

== /

|~

21 =~ Lr

K zanane 2410 k saaae 2111

yucido 3ybuos z; = 80, Geralonumie KoJjeca HMEOT uqHCna 3yGHOB:
2,==20, z3=40, a noaeco, (HAfWICe 1A BEAOMOM DBaay, HMeCET
2y =060 aybuos Koaeco [ u Beaywuii paj Bpallaiores 8 OJHOM Ha-
rpaBacHIn

Orser on = 280 pan/c

24.11(24.11). Peayntop chopoeteii ¢ aunddepernauannion nepena-
yeil COCTOHT H3 ueThipex 3y6UATHIX KOAEC, H3 KOTOPLIX Neppoe —
C  BHYTPCHNNHM  JAUCIVICHHCM — jeddeT

160 of/munt 1 umeer z, =70 3y6nos, BTO- 1z

poe If TPeTLE CHJPeHLI MeKAay cobon H cH- [

INT 1A OCH, Bpallaloinencsi BOKPYr ocl Be-

Aviuero sasa [ BMecTe ¢ NOCACHHHM, HC- J

aas m=1200 06/min, uncaa 3yfuon zy= —

=20, z3=230, yerBepTOC — C BHYTPEHHUM LJ

aduenaenses —iveer zg==80 30008 H , o4 J BN
3aRJIIHCHO Ha BepoMowm paay Hanti dncno ”’77’17 o=
060poTOB B’ MHHYTY BCAOMOro Baja, ecil T 12 LT

BaJt [/ 1 xoneco [ BPAIHAIOTCH B (IPOTHBO-

NONO0AKHEIX HAalPABACHUAX, K 2qnnue 2412

Orser nyp==585 06/MHn

24.12(24.12). PeiynTop ChOpoeTeil HMeeT HeNOABHILHYIO LuecTe-
peHky [, cnapennule Memay cofofl nolBu.Kible wWecTepeHKn 2 H 3 ¢
BHYTPEHHIIM 3alefiTeHHeM H MeCTCPHIO 4, 3aKAHNENNYIO Hd BEAOMOM
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La iy Hafity wico ofopotos B MIHYTY BEAOMOrO B3, eCANR HHC.IA
1y0non paslin 2y =3, z; =80, 23 =70, z( =20, BeAVILLEH BaT Bpa-
uwerea ¢ yiJoBol CKOPOCTHo, cootseteraylomen np = 1200 oG/muir.

O18er. iy = —375 o0 /mun

21.13(24.13). B G.oxe cucremu «[priicke» a Baday a —a xe-
CTho wacaxienr nennost 6oL A; 1a 10T xe pas csoboiUO naca;cenh
BTY.IKd & C NOABEMIHON LECILIO B 1D3I0M, 1aT.IYX0 COCAMHCHIIS ¢ Py~
Kositroft B 1la waxieinn nageil pyxoaTgll CBOGOLNO BACAKCNB Abe lHe-
crepun 1w HI, cnapendple mescny coGon, mectepun {/ cuenaenn ¢
niectepheil J, zaxAKRHeHuOU na Bay a—a, mectepeikn I cuennennt
¢ HenoABHKILIM 3y6uaTHM koaecom [V Onpeneants otnouielne yrio-
BLIN CKOPOCTEIl Bpawenys Ba1a @ — a U BTYJAKH b, ecat uucaa ayGuos
koaec I, I, HI w [V cooTBeTcTBEHNO PaBHE z) == 12, 2, =28, zy = |4,
2y =231

Orger wa/wy = 10.

?}I——ﬁ
j,——I—%I o
'_l 7

)

A

T eea
7 g.—:‘w-.-'é’

K 31a1ie 13 E 3101 24 14

24.14(24.14). B unanunpuveckom aniubepenniiane 3yduatoe Ko-
jeco paanyca R cpoGoAHO HacaxkeHo Ha Ba.d f—17 1 liecet Ha ceGe
HCLTEpUN PANICOB ry M £, cRapeunse Apyr ¢ apyrom Koneco R npit-
BOAUTCS B SIBMIKEIINE HICCTEPCIKON padliyca ry LllecTepenky paauycos
r2 0 r3 3allen IAOTCH C UIECTEPEIIKAMP DAAHYCOB ry B ry, 34KIANHEH-
HEIMI COOTBeTCTBERNO Ha Baaax [— [ n [l vy woTopux nocaeaunii
Bulo HeH B B Le BTY.IKH Haiitu yraosyio crkopoutn sa.a [, ecaw
IABCCTIIBL V1.IOBIE CROPOCTH BPAIILLIHS 1y 11 g BAAOB [ — [ n O0— O,
npiMesm 3TIE BaJint BpallaloTtes No oJuly CTOPORY.

Qiser n,= (nl + nur—rg):fri—:’:-— na% .

24.15(24.15). B n.anetapuom npusofe hdaproesiexonateda lelH-
TPAILIAA WECTEPEHKA 4, COBPIIAIONIAN NOCTYNATELIOE UPSAMO.INHCH-
oL pasnoMepnoe IBIGLEHle BNOCTE CO CBOCIl OChI, coejuiicHa Hpi
MOMOULE NAPABHTILIY WECTOPCHON ¥ € NOABIRMHLIMKE LIECTEPEHKAMU C,
K UTYAKaM hOTOPHIX NPHRpenIentl Kpbiinst «, OCH ILecTepeHox b U ¢
HACAHMCHB Ha BOANIO S, BPANLIIMNLCECH BOLPYL OCH LEHTPAALHON Mie.
CTCPENRIL O ¢ YNIOBON CROPOCTLIO wo Onpeseants aGconloTiin yiao-
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B}'EO CKO])OCTb mec‘repeliox, 4 Takhite xapaxTep ARMelnn KPNJ’!!:EI?,
ec panuycm BCCX IBeCTeDBHOK OAHHAKOBR

Orser. o =90, Kpuliba coseplant NOCTYNATENLHOC LULAOHLADL:
HOg ABH eHHE BMecTe ¢ HEHTdell mec'repeuox [

&
&
[4
s d
K aagaqe 21 1» K aanase 24 16

24.16(24.16). Kpusoumn OA ¢ npornsosecom B ppainaetcs ¢ yrio-
BOfl CKOPOCTDLIO 0 == const BOKPYr ock O HENOABHAMIOH wecTepenKy
H HeceT Ha nhohte A och, JApPyroéi 1ecTepenKn TOro e paaMmepa; coeau-
HEHHOH ¢ uenbio OnpefeiiiTh YrAaoByI0 CKOPOCTh H YrAOBOE YCKOpe-
HHe NOABIKHOH HICCTEDEHAH, & TahKe CKOPOCTL H YCKOPEHME NpOoH3-
BONLHOH ee TOUkN M, ecam uimna
Kpupoiulna QA —={

Orser, w==0, r==0— weere-
peHKa coBepliaeT KpyroBoe HOCTY-
BaTensnoe  JIBUMENHE BMecTe ¢
uentpoM A; om=uvy=lo, wy=
=Wy = hl)% .

24.17(24.17). B snuuukmive-

CKOIl mepejraye BeAyMlas MmecTephs K a7as%e 21 17
paanyca R Bpalilactcss NpOTHB Ha-
COHOW CTPeNhH € YINOBOA CKOPOCTBIO @p H YIJIOBBIM YCKOpPEHHeM g,
KpuBotitin aaunn 3R BpallacTcs BOKPYr €e OCH Mo YACOBOH Crpenke
€ TOll #he YTJIOBOH CKOPOCTLIO ) TEM he YraoBHM yckopenweM Hanti
CKOPOLIL 1 yChopeiine ToukH A schoMoRl ulecTepHy paiuyca R, neda-
IeH HAa XOHUE AHJIMETpd, NCPReHRUKYISIPHONO B JAHHBIH MOMCHT
KpHBOINITY

Oreer: v=Ruw, A/10, I.‘JER:\/]U (si-Fo))—og,

6) ChromeHue MPOCTPAHCTECHHMYX ADKHKCHHEH Teaa

24.18(25.1). Haubl s hotHYechnx 3yGUaTHIX ho.eCa, OCH KOTO-

PbIX HCNOABHM{HbL, d COOTBETCTBOHHLIC Yrael panust o it ﬂ Hepnoe

hOoAeco 'BpalLACTC € YrAOBON CKOPOCTLI} ). Onpegenuts yraosywo
{
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CROpPOCTE ®y BTOPOTO KOJECA H BWWHCANTL e¢ B TOM CTV4ae, Korda
a = 30°, f == 60°, m; = 10 of/mitn
mIZ—::%%-=5,16 00/ Mih

24,19(25.2) Kapycean npesctasisier coloil KPYLAYI0 NOMAAKY
AB, kotopan Bpatitaetea BoKpYr oci OC, npoxoasiiued Hepes ee uentp
D, neaasn 6 o6/mmi, a och OC Bpawaetcss B TOM e llanpap.ieHnn
Bokpyr sepTuxaan OF u pemaer 10 06/MHH Yioa Meway ocami
o = 20°, pitametp naowajiky AB pased 10 M, paccroanne OD pasHO
2 s Onpeacants CKOpocTs v TOUKN B B TOT MOMEHT, KOIAA OHJ 3a-
IHMART CaMOe HU3KO0e NoJ0MeHe.

Oreer. v = 8,77 mM/c.,

[ o .

3o L ——

7 &‘.._...__L__.....
Y

Orger. o,=

i
\\ ' f
i e
Voo %

\\ | IP -

‘\ 3R

v/ /

‘f, ——

VA

b os:aaa 2B Ko 419 K simae 2140

24,20(25.3). Laposaa apoGnaka cocTouT H3 nosoro wmapa /1 (B Ko-
TOPOM HaXOAATCH Wapul H BellecTBO, NMOABepraloweecs apolienno),
ciasmero Ha oci CD, Ha KOTOPOHW 34KJIUHEHO KONNYECKDE 330udToe
koaeco £ paanyca r Ock CD cuint B nouunnduKkax B pame {, co-
cTaBAfAoIeH OAHO Heaoe ¢ ockiv AB H npupoasllencs Bo BpailcHie
npu unoxouwn pyxostke G, Koaeco L cuenasercss ¢ lefloABHAKIIbIM
nolecon Foopajuyca R Onpepeants
4GL0JIOTIIN IO YIIOBYIO LKOPOCTL twd-
poBon ApoGHAKH, €CAH PYKODATRA Bpd-
maeTcA ¢ yIN0BOH  CKOPOCTLIO  wy,
yiod Mempy ocsimu AB uw CD pasen
¢  OnapepeanTs Takme alcooipoe
YLAOBOC YCKOpeune 1aposoit apobun-
K, €CXi VYTJI0Bas CKOPOCTb PYKOATKH

™~ wy == const
124 7 Oraer .
= 7
e mA=-5’:—‘ /rP 4 R-+2rRcosu,
Koo 2821

=0 _R. 51N,
v or

24.21(25.4). [as pacTnpanusa pyau npasMenniores GeryHu B BHae
YYryHuuix KO 1e¢ €O cTaIbHLMH 000KbAMI, KATAUNIMACH RO AHY ROHH-
yecKon uaisie Beryliu spataiorest BOKPYr ropnsotitdabioil ocu A0B,
KOTOPAH B CROIO OYEpe L BPAHIAGTCS BOKPY P Beprithd bHol oct 00,
coLiaBasiomien ¢ ocvio AOB onno uedoe llanti ablomornbe cxo-
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pocth toueh D u E o6oaa Gerywa, mpuHiMas, 4TO MrHOBEHHAS OCh
ppatuenys Geryda nNpoxoauT yepes cepennny C MU hacaimis o6ofa
Geryua ¢ aHoM uawn CKOPOCTL Bpaiienns BORPYr BEPTHRANLAON ocH
w. = | pag/ec, wnpuna Geryna h==0,5 m !
Cpeanufi pannye 6eryna R =1 u, cpea-
AR panuyc Bpautenns =006 m,
ige =02

Oreer vp=ve=10,28 m/c.

24.22(25 5). Hudwpepenttirasibuasn ne-
peiaua cOCTOHUT U3 JBYX AlcKoB AB
DE, uentpsl KOTOpPLIA HAXOZATCH HA WX
obwel ocH BPaMeHHS; 3TH JHCKH CKMH-
MalT Koneco MN, och Kortoporo [f/
nepleHAHKYNApPHa ocH AHckOB Onpepe-
aTh A koneca MAN ckopocTu ¢ nek- 2
tpa H u' y1noByo ckopocTs o, Bpalite- R 3oamac 2§02
HISl BOKPYT ocH HI, ecan ckopocth To- '
Yeh hacaWia hOAECd € JHckaMil pavunl v =3 M/fc, v =4 m/c, pa-
Auyc xoneca r=0,00 m

Orger. v=105 m/c, w,=70 pan/c

24,23(25 6). Coxpauns ycsoBHs npencUlyiteil 3a1aun H 3uas AAuny

Hl = ]—It M, OfipeaesHTL afCoIOTHYIO YIOBYIO ChOPOCTL H a6C0JI0T-

HOC YIJI080e YChOopiluhe HoJMeca 2
MN AN

Oreer:  @=+/4049 panfe, ,,—-f-/x
¢ == 490 pan/c? £ _.%,_
24.24(25.7). Bomuox A Bpa- -._7( ,

HideTcs OTHOCHTENLHO cBoelt ocl
cummerprit OB ¢ noctosnthol
YIJ0BOil ChOPOCTBIO @y pan/c
Och OB onncuiBaerT PaBHOMEPHO
KOHYC 3a oMY MUHYTY BepiuH-
Ha Bosuna [ nenaer n obopo-
T0B, ZBOS =« Hantn yrao-
BYIO CROPOCTbL © I Y1J10BOC YChO- K 317750 2824 R 3atane 2425
penune & BOAYKA

NT

(]

Oraer: o= /\/m'l' + (%)” + 20, % cosa, E=0 ‘:—g sin .

24.25(25 8). Kpyrasfi aucn BpamacTCs ¢ YrAoBOH CKOPOCTHIO
BOLPYr ropuaoHrasbhoii ocu CD, oauospemcuyo ocs CD Bpauaercs
BORPYT BOPTHRAJNLHON OCH AB, nporotauten uepes meurp O ancha,
€ YIJI0BOH ChOPOCTBLIO @ BLIMHCANTE BeANYNIHY M HanpaBfeline Mrio-
BEHHOIT YIMI0BOl CKOPOCTH @ 1t MINOBEHHOTO YIIOBOTO YChOpeHNS 2
BHCha, eCan oy »= 3 panfe, vz =3 pan/fc

Oréer w(w=25,83 pan/c) coctapaseT yiaw o = 30°38° n
f = 59°2" ¢ nonomHTEABHHIMY HampaBAEHNAMN ocen i M z e(e ==
= 15 pan/c?) nanpasieno no oc g.
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H
24.26(25.9). HOwpex pajauyca R ppamlaertcs © nocTOSHION Y INT0BO{
CKOPOCTLIC y BOKPYD 1OpH3ONTAJLHON oci 00, KOTOpAH B cpow
QYePeAb BPAHLIETCH € HOCTORIHOH YLIOBOM CKOPOLILIO ® BOKPYI pep-
THRAARIOH ocl HaiTa cropoltn 1 yeropenns touek A » B, nesawny
Hd KOHUAX BEPTHRAILII 0 ABAMETPA AKCKA.

Oreers vy==vy=Ruw, ©,=wy=Rw, afl0 4 o

24.27(25.10). Kpaapatitast paMa spaisdercss pokpyr ocn AB, ne-
sast 2 o6/nnn Bokpyr ockn BC, connaaaionmeil ¢ jiHaroHafnbio pavsl,

NEa

K ianiug 2426 LIRS LU, I K wnvaae 2428

BpaildeTest AHCK, Ac.dast 2 o6/mun Onpeneants aGeoalomyio yrio-
BMO CKOPOCTH H YILIOBOE Y CLOPEHIIE AlChA

Oreer o = 10,39 pasfe, ¢ = 0,031 pan/c?

24.28(25.11). Ock sedviunoro Oeryna OA  mpamtaercss pasno-
MEPHO BORPYL BEPTHK: (LHOH ocn Oz ¢ yTAOBON CKopocThio € Jauua
ocy QA =R, paunye Geryna AC = r Cuntas, 410 B RdHHLIH MOVEHT
Touka C Geryild nMeeT CKOpOCTh, PABIYIO HY.UO, OIIPeReAUTY: JI10BYIO
CKOPOCTE 0l YHd @, HANIPJD ICHHE MIHOBEHHON OCH, NOABHIKHBIH N lie-
NOABIKHBIH AHCONBHI

,1,3 2 2
Orser. m=—-—R—‘-r'—}’-—r—~ Q, whopeHuas och —npsman  OC; ancoit-

3
At — KOIMCIT ¢ Bepuntion v touke O, NOABKMILN—C yraom 2'0C
npi wepwinue, pasnbim arctg(r/R}, ieno-

4 ABIDKAB — ¢ yiaoM  z20C, paBubiny g —
0 — arclg (R/r).
7 24.29(25.12). dnddepennmansnan nepena«
4 AY A 11 COCTONT H3I KOUHUCCKOTO 3}6UATOFO KoJC-

Ha kpubomnn IV, KOTOpLIH MOMMET BPAlLITL-
c BORPYT HeuoRBIMNON ocn CD Cateannr
7 COGIBHLH € KOHNUECKHMH 3y6HaTHIMIE hO.dCCAa-
12) v foae I, spawialonlamics BORPYF TOl IKe

ot CD ¢ yrioBavi chopocTiMi wy==% paa/e
wow. =3 paife, npuues spanLeitts DPONCKOAST B OAHY ,CTOPOIY.
Prune cateamrd r=2 cM, a pagment Rotec f n IJ oamiakoni i
pasitt R=7 ¢y ONIPCACINTS: v 13UBYIO CKOPOCTL, @y Kpnsoumnma [V,
AT HOBMIO CKOPOCTL @y CATGLIHEA DO OLICHICHHIG K KPIBOHIHEY 1l
ChOPOLIL 1ounal L

L——j[ 7 ca il (catTenuiia), HAcaMEHHOro choloAHO

k31101l
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T Oreer: vy = 0,28 M/c, of=4 pan/e, vy =35 pan/e.
24.30(25.13). B anddepeunnanniiom MexaliizMe, paccMOTPEHHOM
B npeasiayltedi 3anaye, Kouutechue syGuarsie hoseca f u [f ppamaioT-
€1 I pPa3Hbie CTOPOHB! C YPAOBBIMI CROPOCTAMM oy =7 paldfc, we =
=3 panfc OupelesnTd v4, ®s I g, €CAH R=D cM, r=2,0 M,

Orser. vy == 0,1 Mfc, 0y =2 panfc, wy = 10 panfec.

24.31(25.14). [Ipu asuKeHntt asTOMOOHAA 110 3AKPYTAEHHOMY NYTH
BHEIUHNE KOJeca ABTOMaOHAS, Npoxoid Gonsurdii nyTh, AOJMHL! Bpa-
IHATLCH  ObleTpee  BHYTPCHIHX  KOJiCC,
APOXOAAEIEX Mcubumll nyTe Bo nsbe-
hAHHE [OAOMKH 3afHel BeAyolen och
4ETOMOOHAA fnpHMensicrcs 3y6uarada ne-
penaua, naieinaeman auddepeninaisioi
B MMeulas cheoyioulee yCTpoHCTRO

3aznaa och, nHecymas MBa hoaecd,
ACRACTCA M3 LBYX OTACABHHIX uactedl [
B /f, na KoHiax XOTOPLIX HAFJAYX0 Haca-
JWCHBI IBA OANHAKORHIX 3yBuaThlX hole-
ca A n B 1la sTix uactsa Bana B NOA- '
IWHOHHKAX Bpaunaetcs Kopobka € ¢ e i
LOMHUECKHM KOaecoMm D, HarayXxo ¢ Hefl K saxaue 2131
cocalHenibiM, Kopofxa noayuder ppa- .
weHHe OT 1NaBHOIO (MPORGALHOrO) Baja, IIPIBOAHMOrO B ABHXKCeHHE
MOTOPOM, HCPE3 NMOCPEACTBO 3yOuarky £ '

Bpanenue kopo6ru C nepefaercs 3yGuaTthiM xonecam A u B npu
NOMOLLH ABYA KOHIMECKHA LICCTepeHoh F  (caTensutos), csoBoauos
DPALLIOIMKXCSE BOKPYL OCeH, YhPEmaenHbia B hOPoGKe mepneHjIuKy-
nspuo h 3annew ock { — I/f asromobuas |

Hanti yrjioBble CROPOCTIl 3aAlHA hOJEC ABTOMOOHAA B 33BHCH-
MOCTH OT YIMOBOM CKOPOCTH Bpaulenus Kopodnu € # yraopyo ChOpacTh
0, CATC/JNITOE MO OTUONICHHIO K KO-

pobne, ecan aBToMOOHAL ABlLAelcs \—-l}gf—,f
o ChOpoCThioc v==3G KM/u no 3a- o P
KPYTACHIIO cCcpeAHere paanyca p= kd K,
=3 M, PAllyCH LOJCC 3JARHCH ocH Z 2N / M )
R=10,5 M, paccrosnne Mesny mm:{ / 7 |
=2 u Paauycul 3yGuarbtx xonec ¢ .
i B Basoc Goxwlie painycos cater- 4 J%’—I‘r ‘yi':—_%g
antos Ro==2r. v F

Orger o, =21 panfe, w2= K 2aqa%e 2192

= 16 pan/c, o, =8 pan/c

24,32(25.15). IMpn npuseneting anddepenunansuoro 3anendieitis
BJst NOTYdEHHA HA3HAYGHHOIO OTHOMICHHSI wuces odopoToe ocell AD n
MN n nomunueckum nonecam [ w If juddeperunansvliolo saucnnetis
HPHLOCAHMSIOT HARMYAO WHAHHIApPHUEChHe 3y6uaTwe noaeca [' u 17,
ROTOPHE CURNASIOTCS ¢ wecTepenhaMu [V o V, HacaMeHHLIMH Ha-
Fay\o na och, AB Hafit cooTuouseine Me gAYy YrAOBLIME ChOPOCTAMU
@p W @ Banos AB n MN, ecan pajnyen wonec ! v I onnnanoBb, vKHeA2
aybuos nodec [/, [1”, [V u V cooTseTcTBeHNO PABMLL 61, 1, A, Y.
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Orger — = —1‘- a2y,
LI P\ m i
24.33¢25.16). B auddrepennnaasuoll  nepenate, pPaccMOTPeHHON
D npeaLiayuien 3ajiate, Mexay 3yGuatusn xoiecasiin I i /V ppeaeno
HAPA3NTHOC KO.ILCO ¢ HENOABIKION Oochi0 Bpaweritn Tpebyercst Haniu
COOTHOMEIe MEHKAY YI.IOBBIMIE CKOPOCTIMH @y # w Badon 4B 1 MN,
COXPAHAA DCE OCTAILHLIE YC.I0BNS 3aA44H.
Orver: = =+ =~
Wy 2 \m i
24.34(25.17). Oudpepenunanniian nepefava, coegnisiomas ofe
DOJIOBIUE 3aaHell ocH asTOMOOW.IS, COCTONT M3 UBYX IWIECTEPEHOR ¢

K 3anunte 24 34

OAUNHAKOBLIMIL PaAnycaMi R =0 CM, HACAKENNBIX ild NO.1yOCH, Bpa-
LLAI0MIHECS MPH ABIDKEHHH aBTOMOCILIA HA HOBOPOTE € PA3NLIMI, HO
NOCTORHHBLIMIT 110 BEAUHINE YIJOBHIMH CKOpoLTAMK oy =6 panfc u
z 0wz =4 paj/c LARHAKOBOTO HAnpabielis, MeK-

Ay wccTepeHKaMu 3axkal Geryuutii cateannt pa-

ALz y anyca r==3 cM, cBoOOAKO NACAKCHHBIH Ha oCh.

Och, care.ninTa HMOCTKO 34/1e/1dHa B KOXKYXC 1
MOMEe! BPALATLCH BMECTe ¢ HHM BORPYT safHeil
ocn asromoOHin, [1anTi oTiocHTeablo Kopryca
apToMoBIs  jcKopenus  yeTHpex  Touek M,

. 7 My, My u My carennnta, Ae.KallilX Ha KOH-
RAX ABYY RUAMETPOB, KaK MOKA3RNO KA pH-
4 2 cynge

b e——— Orger. wy=2,1 m/c? wy=091 rn/c? w;=
I — @y = 1,73 n/c?

b g 24,35¢25.18). B auddepenunaie aybopeiitoro

EIE CTAlka YCKOPHTLIBHOE XKOudeco 4 CHUNT jid ie-

Z JruleM Bd 5y ¢ cBoGOANO, BMeCTE CO CKpCNielis

K i 175 UBM O ileM KecTRo Koaccom I 1la komme ney-

110 Rajda @ CIANT roJoBRa, necymast oce CC

caTe.ianton 2—2 ORPeie T \FOBYIO CKOPOCTL DCAOMOTO Bada H
€ HAIYRO IARIMCHHI 1 101C0M 7 B mIT1L ¢ 19 1w

1} Viagonast CRopocts 2O INET0 B Lt @y, YTIOBAS LROPOCTD YLKO-

PUTCILIOIO KOIELd wy =0
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2) YraoBag CKOPOCTb BEAYIMEr0 Bajia @a, YCKOPHTEALHOEC hojeco
gpamlaeTess B TY ke CTOPOHY, 4TO H BEAYIIMH BdJ, ¢ yIVIOBOIi cko-
POCTBIO Wy

3) chopurenbnoe KOJIECO H DEAYLHH BdJ BPAUIAIOTCS B OZHY H
Ty e 'CTOPONY € PABHBIMH YIVIOBBIMH CRODOCTAMH Gy == g "

4) VckoputenbHoe Kojece H DeiyluMii BasN BPJAIIAIOTCH B ORHY H
TY e CTopony, npuueM ny = 2w,

5} Yrnoeas ChOPOCTh BELYLLEro BaJNa wa, YChOPHTENLIIOE KOALCO
BpawideTcs B NPOTHRONOJOXKIIYIO CTOPOHY € YrIOBOH CKOPOCTLIO .

Oraer, 1) 0p=2w:, 2) wp =20 — w4 3) wp=wy; 4) we =0
5) wp == 2w, 4 04

24,36(25.19). B nugibepennyane ayGopesHore CTalka, ONUCAHHOM
8 npegmaymefi 3apaue, yraoBas CKOPOCTh BEAYMICFO Baja o, =
== 60 06/mMnn OmpeAesinTy, KaKoBa AONMKUA OLITL YPIOBAS CKOPOCThb
YChOPHTEJBROTO Kojeca, 4Tolbl BeaoMutil Bas Onta nenoasBuihed

Orger wy =120 05/MHH

24.37(25.20). B andipepenunane sy6opesHoIo CTIHKA YCKOPHTENB-
HOC KoJeco 4 Hecer Ha cefe OCH CATENNIHTOB YrJoBas CROPOCTL Bely-
ero Bana @, OnpeaesnTb YrJOBYIO CKOPOCTb BEIOMOro Baja B Che-
AYIOULHX Tpex cayyanx.

1) Yekopurenbuoe goacco 4 BpallaeTcA B CTOPOHY BeAYLICro
BaJja C yrioBofi CKOPOCTLIO 04 == @,

a
; 1l —4
2 2
A t=ic
z 2\
.5@)-—-”—(4«
2%

h ossaaue 237 ko o33aane 213
3

2) To ihe, HO BpalUleHHST BEAYIErO BAJR H YCRODHTEJLHOID ho1Teca
IPOTHBONOAOM KD HO HANPARIEHIIO

3) Ycxopureabnoe KoJeco 1 OCh CATEINTOB HENOABILAHLI

Oraer 1) wy = wa, 2) we = —Jwa; 3) @ = —0%.

24.38(25.21). B cranounom AudupepeHuuane xoHnueckoe Kogacco [
3aRJINHCHO N4 BelylieM BaJjy @, Ha KOHLE BeAoMOro BaJid & cHauT
1010Bhd, Hecyiwas oce CC catemmros 2—2, Ha tom e Baay cBo-
G0AHO CHANT KOHHMECKOE KOJeco J, cocTasasiolliee ONHO LENQE C uep-
BAYHLIM KosecoM 4. OnpefeniiTh NepeaaTOMHOC YNCAO HPH HCMOABIAL-
HOM MepBHRC J, a cacgoBaTeablio, H hosecax 4 1t 3, el Bee houlte-
Chlie ho:eCa OJHOI0 pajnyca.
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Orcer. wyfwe = 0,5

24.39(256.22). Iponnon andpepenina coctoit u3 Kpusoinnna 771,
KOTOPLIl MOMET BPJIIMATHER VOKPY I lenoaskaon oot ab ta npupo-
mnn cpolonuc Hacamed cateanur fV, cocTosiliiy B3 ABYX HJAFAYXO
cKpenaentuy MCeKAY coboll ROHMUEChHX  JYGHITBHIX KOJEC PaiyCcoB
ri=58cv u rs =2 ¢m Koacca 2TH COCANNEHLL C ABYMA KONHUCCKUMU
JyGuatmMi Koaccamu [ a1l pajpny-

5 coB Ry=10 ¢4 1t R =35 cm, Bpa-
. E| 13 IMARWAMILA BORPYT ocn ab, Ho ¢

1 . 14
Z i By KPHOOMINNOM HC CRA3ANHHMO  Yrao-
i Vi Bue ckopocti Koaec [ n Il cootner-
t I crpeHio pauel op =45 pasfc n

/4

[z 7 w;=9 panfc Oupegeants yidosyrw
. - o CKOPOCTh KPUBOIINNG ©3 H YIVIOBY10
’ ! 7 CKOPOCTL €aTeaitld no oTHOUIeHHIo ¥
3{§ RPHBOHIHBY (b3, CC.11E 00 KOMECA Bpa-

HIAIOTLH B GARY 3N 1Y AKe CTOPONY.

Orger  wy;==7 panfc, wn=
= D pad/e

24.40(25.23). Pewnts npegblaynlyio  3aftavy, upeanonarad, uwro
syOuarnie goteca 7 0 /1 ppantaores B npoinpononoiue cro-
POHBLL

Orser wy = 3 panjfc, vy = 15 paajc

24.41(25.24). KpecroBuna ABCD ynuBepca,bnoro waprupa Kap-
Rana —I'yra (AB L CD), ynorpel.iseMoro mpit nepefaue Bpdienis
MCIKAY HNEePeceKAOULIMHLH OCHMH, DBP.1RACTCH BOKpPYP HENOABIKHON
g 1oukit £ Tlanng otdontenne w;/o,
ST BAJION, CBA3AHILIX  KPLCTOBII-
HOM, B JIBYX CJEy Hanx:

1) worga naockocTh BHAKI ABF
rOPHIOHTANLA, 4 1MOCKOLTE BIT 1-

K 34paie <439

98

b kit CDG vepiinranuug,
2) Koija ockocTh puAKUABF
K 311me 21490 BCPTHKA/RHA, A& fA0CKOCTh BILIKI

CDG el nepnedfilkyaspHa,

Yroi MemAY QCHMI BB nocTosHm o = 60°,

Orser, 1) ofwy = [feos o =2, 2) w;/u, == Losa =05,

24.42(25 28). illlaponan APOGHAKA (OLTONT NI NOAOIO AP sLHA-
MeTpa d == 10 ¢M, cnamitiero na ocn AB, He KOTOpPOK 3aK.HHeHO KO-
Hewo ¢ uueaonm 3y6uon z4 =28 Och AB 3arpeii IcHd BO BpenLaloUlen-
csi pave ! B podwnunmkex a 1 b Pama 7 cocrasiner oum e roe
¢ ocvio CD, npimodmunents Bo spaiienne npu noMomn pyxostru 71,
Dpanenne wapoton podiikn sokpyi ocw A ocywecrrigelcs upu
HoMou 3y6HATHIX Koulec ¢ yncaamu 3y0uon zy = 80, 79 = 43, zy == 28,
BPHUCY fiepBOE U3 NNX HenoAsukHo Onpeaetity a06Co.OTHYIO Yiio-
BY IO CKOPOCTB, YIVINBOE YCkopemite APOG 1KN i CKOPOLTH H YCKOPEHTIs
ABYX rodex B ou F, QeAuut 8 paccMaTpUBACMB MOMEHT BpeMen 1d
octt CD, e il PYKOATKY BPAULIIOT € NOLTOSUNEON § RiOBOH CKOPOLibLIO
o =43 paifc
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Orser: we =908 panfec, e=344 paa/c? ve=vr=04 uMfc,
we = ttr = 4,68 Mfe2 '

24.43(25.26). TloopoTias w4acTb MOCTa MOCTABJCHA §ld  RAThH
L BUAE KOHHWeCKHX 3yOuaTulx hodec K, OCR KOTOPHX 3akpellielsl B
hOABNCBOH paMe L HAKNONNO, TAK YTO UX NPONONACHHS NepeceraoTcs

K a2z ue 2142 k asaavwe 2113

B FCOMETPHUYECKAOM UEHTPC AAOCKO ONOPHO# WecTepHY, 110 hOTOpOH
nepesaTHialoTcA onopHble 3yfuatite nodeca K Hawntu yijosyw cho-
pPoCTb H YIJIOBOE YChOPEHHC hONHYECKOTO haTHA, ChOPOCTI M yChOpe-
misn ronex A, B, € (A — ueutp nounyeckoro sybuartoro Koseca BAC),
€CAN Paguyc ocnoBanns patha r = 0,25 M, yron upu sepuine 2q, npu-
yenm cos o ==84/80 Yraomas cKopocTe Bpamueiusl KOALUEBOH paMhl
BUKPYT BEPTHKANBHOI OCH g == const = z

= 0,1 pan/c

Orser. ©=0,646 panfe, &=
=0,0646 pan/c?, v,=0,16 m/c, vp=
=032 M/c, ve=0, wi=0,016 Mm/c?
we=0,11 M/c?, wec=0,105 nm/c2,

24.44(25.27). Teno Asukercs B mpo-
CIPRHCTBE, HPHUEM BCKTOpP  YrAoBOil
CKOPOCTH TeNia paBex @ ¥ H4ANpasiex B
JaHHbLIM MoMentT mo ocH z CKopocTb
TouxkH O Tena paeHa Uo # obpazyer ¢
CLAMH ¥, 2 OAMHAKOBLIC YIJHI, PaBHbie
45°. HaliTd TOuKy TBCPAOrO Tejta, CKOPOCTs KOTOpOU GYUCT HAHACHb-
uefl, i ONPeRCAUTL HCMHHIHY STOR CKOPOCTIL,

OT82T. Umin = Ug €05 45°, Tak0B4 CKOPOCTH TOMCH MTHOBEHHON Bil-
TOBOM OCH, RApAJJ/IENIbHON OCH 2, NPOXOAALIEH Yepes ToUhY C hOOPAl-
HatamMn = — (v, c0545°)/w, y=0.

24.45(25.28). Teao A Bpawaetcs ¢ YrA0BO# ChOPOCTLIO @) BOKPYP
OCH ¥ H ABHMRETCH NOCTYNATEALHO CO ChOPOCTHIO Ty BAO.IDL TOIL AL OCH.
Teno B ABHACTCH NOCTYHATRALHO CO ChOPOLTLIO ¥, OBPJIYIOMIEH YIOJ
o ¢ ocbio Y. [ipn hahowm GooTnowesnH v\/u. Apuaenne tema A no
OTHOWEHHIO K Teay B Oyiaer uncthn ppawuennest? e apu atom Gy-
BeT JeXaTth 0ch Bpantenis?

Oreer [lpn vyfuy == cos ¢ OTHOCHTENBHOE ABHKeHne Teaa 4 no
OTHOUIRHHIO K Teay B OyAer uncTLM BPalieHHeM DOLPYT OCH, napad-

bk zanaue 24 14
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0 smao
JAeALI0oH I H OTCTOAICH OT Hee Na paccTosinm | = '—';";"""—. OTHROKEI-
1
1HomM 1o nepledARKynapy K oun Y H COLTAB 19I0ULEH IIULTYIIJTQ-’[I:IIUII
CKOPOCTA Ug SiN

<y

Z e
a 1 _ Wz
% @y
Fif
i
7
7 8, 7= yaa
A U Jo, I/ e
s
T @ w;
K 1w 2t 45 K aim1e 2440

24.46(25.29). Tuepace Teao, nsmewtee gopmy KyOa €O CTOPOAOT
= 2 M YHdLTBYCT O IHOBPEMEHHO B UCTLIPCX BPAHICHUEX C YIAOBLIMI
CROPOLTAMY o) ==y, = § paaje, v = wz =4 paafc Onpepe’ants pe
YALTHPYIOULES ABUMKCIINE Tebd
Orger Teno avuixetcs AOCTYMATC/ALHO CO CKOPOCTLIO ¥, NPOEKUHH
KOTOPOW pannel Uy = —[2 M/c, v, == 12 m/c, v = —8 w/c

§ 25. Cmewannbie 3anayn Ha CAOXKHOE ABHKeHHE TOMKK
W TBEPAOTO Tena

25.1. Koseca napopoza coe,luleHm cnapinnom /B, Kodaeca pa-
nuyca r =80 cm xatarca Ge3 cKOabLXeHHA N0 pesaniam nateso Ilpu
ABHIKEHAH 13 COCTORAHUA MOKOA YTOA HOBOpoTd Kojpe yp = £LPOA

3
uaMeiiseTcs N0 34HOHy rp=T"r? pax Baoas cunapunka AB, B coor-
perctshn ¢ ypasilennem s =AM =(10 4 4042) cm, ABKeTER NOA3YH

P R L AV RPN T 77y TP

Boda1ae I K orimue 232

Al. Oupepnenuth a6con0THYI0 CKOPOLTh It a(iCOTIOTHOR YCKOPCHHE MOJI-
syna M B MoMmenT f==1 ¢, ecnt 4O, =AB, O1A = 0B =1r/2
Oreer wva = 4560 ca/fe, wy = 1170 em/c-
25.2. Henoasbguas wectepua [ COSUIHEHA 1ENLbI0 ¢ OANHJKOBON
110 paiiycy noAsInKuon wectepnen 2 1llectepus 2 npusoMitTes 8 A8H-
henie o noMoiblo kpusowitia OA == 00 cM, Bpaindomeroca npoTiie

1
X001 UaeoBOI CIPe JKR RO 3aRKOBY 7-':?1 pas B smouenTt BpexMenn
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f==0 gpupomnn OA Hax0AHACH B NPABOM FOPH3ONTAJNLIOM MOJIONKE-
i Baoab ropisonrasunon nanpasasiomei BC wectepun 2, conme-
MenHofi © OCBI0 s, ABIIheTcst floasyn M, conepmalomnn nonebarunn

ok040 uentpa A no 3anoHy S-—-!LM—‘)U :,m——f cM Onpenenmb ag-

COJMIOTHYIO ChOPOCTL H a6cosIoTHOE ycxopeuue nouayna Me MO\{EHTH
speMenn, §j =0,hLh=1¢

Oreer. vu,=44,1 cufe, vy, =311 emfe, wy,= 16,5 em/c?, wu==
= 64,2 cumfc?.

25.3. Tpeyronunaa npusMa, ofpasywonas yroa 45° ¢ ropU3OHTOM,
ChOJNIB3UT HANIPARO NO TOPH3OHTANLHON NAOCKOCTH €O CKOPOCTDLIO
v (v =21 cM/c). [To nakJOUHOH IpaHR APH3MBI CKATLIB2ETCR (@3 ChOMNb-
HeHHst Kpyrabtit uuannap. Moyl ckopocTH ero neittpa macc C oT-
HOCHTENLHO HPU3aMul paBeH v == 4{ cM/fc. Onpenenauts monyip adco-
AoTHOA cxopocT H aficoMIOTHOrO YCKOpeHMs Tounn A, Jemamen Ha
ofo/le UNIHHADPA, ecAH B MOMeHT [ = | ¢ LACD =90°.

Orger. v,y =6 cm/c, ws = 5,60 em/c?,

K samane 253 b aaxaye 264

25.4. Komnueckan wecrepHd M npuBoAHTCA B ABH.(EHME NO Hie-
ctepte N ¢ nomoipio ocn QC, sakpensientofi B Toune O u Bpaindlo-
WeHCcA BOKPYr BEePTHRAJALNON OCH 2 ¢ MOCTOAHHON YIVIOBOH CKOPOCThIO
2 pan/c TopnsontanvpHas maaTdgopua P, K KoTOpoil npHKpeniena ue-
crepii N, IBINCETCH YCKOPEHHO BEPTHKaAb-

110 BHAN3, HMeR B AaHUbIE MOMEHT cropocTs &A%

v=80 cm/c 1 ychopenne w==80 4/3 cp/fc?.

Yron BOA =60°, miamerp AB miecrepun.
M panen 20 cm Hagnth abeoaioTime cko-

pocTi H ycxopeunﬁ Tozex A t B wecrep-

ou M.

Oreer: v,;=80 evfe, va=100 ecm/c,
wa =0, wg==302 cn/c? g

25.5. Pemhites npeitkiiyinyio 2anauy B A%
npeanohoKemn, uro oce OC Bpamaercs K saanie 208
BOKPYP BOPTHKAJALHON ocll 2z ¢ yLVIOBOL
ckopocThio, paBuoii 2f pax/c llantn abcontoTHbie ycKOpenlst TOUeK
A n B gounvecwon wmeeTepiun M ixua moMeRTa Bpemenn =1 c.

Orger wy =20, ws = 308 cv/c?

25.6. [oBopoTHEIIL Kpall BpJLIACTCA BOKPYr BePTNLANLION HenoA-
BHAHCH ocn 0,0, ¢ yraosofl chopoctoio @{e =1 paa/c). Baoas ro-
PUSOHTANBLHON CTPebi hpaHa, COBMEWENHOM C OCLIo §, KaTHTeR Ge3
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crOJLIKeHNA Tedexka Llentp mace € ee aaanero woleca paguyca
10 ¢\ ABHMETCH N0 JAKOHY S¢ = OC ==060(1 -+ {) ¢m Onpeseanty Mo-
AYAL A0CORIOTION CKOPOLTH Towry A, aemainen na o0ojie Kosecy,
B MoMent { =1 ¢, ecan LMCD ==30° lianTi Taxme MoAyaH aGeo-
MIOTHBIX yckopennd tovek A n D, aemxauins na ofoje koaeca, s Mo-
meitr =1 ¢, ecant ZACD =90°.

Orser vy = 129 em/c, wa = 278 cs/c?, wp = 380 cm/c?,

25.7. Wectepust 7 paatyca 10 oy NPHBOARTCH B ABIKEHHE BHYTPIH
weeTepui 2 paanyca 40 cM ¢ nomoilteio kpisoinnna OC, spamaote-
10¢1 ¢ NOCTOSHHOI YCAOBON CKO-
pocTbio wp==2 panfc. liecrepus 2
B CBOIO OUCPelb BPAMlaeTCH BOKPYI
TOPH30N raAbHOI RCHOABIUKHOH OCH
0,0; ¢ necrosinHofft yLJIOBOR CKO-
poethto » =2 panfe Cupedeanrts
MOJMyAH  AfLOMOTION  CKOPOCTH H
40COVIOTHOTO YCKopeunst Toukn A,
Jexauien ud obone wmecrepun [,
ettt L0011 = £0,0C == 9(°,

Kt 267 Orser vy = 1038 cmje, wi=
J =494 em /Sl

25.8. Hanrn moiynan aeoqioTuoio yckopeuns Touxs A B atperwt-
JIYHIeH 3dA44e JUIS MOMENTA BpeMeHn =2 ¢, ecai Bpauienie Iue-
ciepili 2 BOKPYF itenoAphxuofi ropusontaapHoit och, 0,0, nponcxo-
JAT C nepeMeHton Yraoson ckopocisio @ (o ={2—1) papje) Cun
TaTh, 4TO B MoMetT Bpemetn =2 ¢ Toura A 3aunMaeT NOJOKEHIe,
YEKAZAHIOE (1d PHCYHKC K npeauiayliei]
salidie

Oreer. ws = 455 ¢cm/c.

25.9. Wectepus [ pannyca 10 oM
HPHBOANTCS B ADIDKEHItE 10 mecTepHe 2
paiiiyca 20 cM DOCPCACTBOM KPUBOILHIA
OC, ppamaionieiocst ¢ 31340801 CKOPO-
C1bi0 wg={ paifc llectepus 2 v cuoio
oucpens BPAUIACTCA BOKPY! NCLOABINK-
HOW TopisonTaabion ock 010z ¢ nocio-
SHHON  Y1A0BOK  CKOPOCTBID @ (@ ==
=2 paa/t) Onpeleantb Molyab abo.noTion chopottit st abloaiol-
HOrO yexOpehua B MoMedT 1= 1 ¢ TouKi (A, Jewauten Ha oGoiae e-
crepiit f, ecan £.0,0C = £0C: =90°

Orger v, = 73,0 em/fe, wq = 207 ¢/l

25,10, Kpusounnr OC ¢ nomownsio Lrepminst AB apusoant 1 1n-
SReHBe NoA3Y R A u B, XOTOpble CKOILIAT B 10dh BIJHMHU BepiieH (-
EYLASIPRBIX HAAPABIKIONIHY ¥ il ¥ DTH HANPAB BHOLLHE 1B CBOIO OMCPEL.LD
BPAILIOTCSL LPOTHB XOMA YALOBOI CTPCAKN BOKpyL oL O ¢ HoLTonk-
HoIt Y0801 LKOPOLTho @ {w == /2 peaa/e). ¥1oa nosopora g Kpiuo-
sina OC, OTCHNTIBIBACMBIN OT OCH ¢ APOTHB O 1A HALOBON (TPE IKs,

o
1553 Clsle1Ls 10 3akony = pdd Hanty 11013000 a0L0N0THON Cho-

Hotise v eay
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POCTHH W aBcOMOTHOrO Yychopenust tounn M auucunn AB B moMeuT
spevenn =10, cctil OC=AC = CB =28BM =16 cn

Orgere vy == 44 evfe, wy =938 cum/fel,

25.1t. Konye 1 ¢ yiaon upi sepuutiie G pasunty 60° natites 6e3
ChO IhACHIS BUYTPH KOuyea 2 ¢ yison apn sepnue 120° Kouye 2
B LBOIO OHCPeAL BPJHLJeTCH BOKPYP HeNOABIDKHOK BCPTHRAJLHOH OCH
(V0. ¢ noLiosiHHON YIJOBOH CKO- -
pocento w (0 ==3 pan/c). Touna B
afo,la ochosanng houyca ! acaot
nd anaxerpe BE, paciionosennon

©
; W og
Chrew s
k rvaase 200 Botilvae 2301

B OMHON BEPTHRAIBHON HAOCKOCTH ¢ ocklo 04O, Cropocts Toukw B no
MO 110 noctostintg, pasid 60 eyvfe ¥ daupasied 34 PUCLUOR aep-
Nl ANRYAspIo  naochocty OBC, 0B = 0C =20 4, LLOD == 30°,
Onpexe.rts Moay.1 a6comiornpia yehopennn tones B o C nonyea [,

Oraer wy = 497 cm/fe?, we = 316 ey /el !

25.12. oty B MozenT ppemeny £ ==1 ¢ 1COMETPIHNECKOC MELTO
TOWCK hOHYCA J, PaCCMOTPCHROTO B NpCAMAyNIel lanaue, abloawlnLe
YOhOPCHHSE KOTOPMA IIC JITMENATCR, HELMOIPA HA TO, 4TO ChOPOLIL
jounn 8B Gyser mepesmennon 1 pasHon
L0 vife

Qrser Tounn nomyca I, copmemen-
nnte ¢ obpasyomen OC

25 13, Kpyionoi wouye gatures 6¢4
CKO tLACINS 10 TOPIU3OUTAALHOMY  IIIC-
LY h KOTOPOMY OR OPILPeJICH BEpNER-
won Q Ilnck © enolo onepe th Bpantaerest

BORP T HCHO LSHAHON  BCPTHEJI LHOH g i
vt O(0; ¢ BOCI0ANHOE YIAOBON ChO- .
pocThio w{n == 2 pa,fc) Cropocin ucH- Koot 1

TPl 1 oLHoBAINE KOHYCA OTHOCHTEALHO
MOROIHICIOUL ANChA PaBHa 10 MOYT0 15 ev/c § nanpasaciia ia
YHTATCI5 HEPHCNANRYASIPHO  iaockoett  pucynna.  [lantn  moxyan
26cO OTHOK ChOPOCTIL I A6LOTIGTHOIO YCROPCHUST TOUKH € hacanm
OCHORIHUST  HOUICA € MhOM, ccit OQRQ=QC=QB=08C=
=10 v

Oraer ve == 10 ev/e, we = 105 cv/c2

25.14. Oupeic.antn aojiyin a6COTOTHOLO YChopeHus Toukn C, pace
CMOINCHHON B IPC LAY HICH 3AaNe, 1T MOVEHTa Bpeweltn (=1 ¢
B .f] 2 LHOM0AEI0HL, YTO AHLA BPAHLALICH YCROPENHO € YIJIOBLIM yLho
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peines e = 2¢ pa/c?), NPHICY B HILLILEBI MOMCET BPCMEHN vo-
JAYb 31 I0BoH cropouTn 601 pasen 2 pa (/o

Orser we =197 Luifee

25.15, Inpochon yCraHOB ICH 1ty 1OPILIONTS IbHOK I 1aTdopye L,
BRLANLAIOUICHLS BOKPYL HONO WHAHOI BEPTIKALION otk Q0] ¢ ao-
CTOSLINOIN 110K ChOPOLTHO @y (s = L1 pa /L) Tupouhonom s sier-
estoanch K pd s ca r== 1 ors, BPANIOUINACH BORPIT TOPIOHTA the
non ven O O’ ¢ HocionuboR 11.10800 ChOPOLTHIO @, {0 = 81 paa/e).
O 0,0 B coomo oupe it BPAIALTUL BOKPYI  DEPINKD IHIOH Ol
0,00 no sanomy q;=2u® pat B worenr spevenn { =0 wmen K
JEAA T B OTHON BEP IR LI 1 OROCHE ¢ ocblo 0,0, Mo T g5 or-

CUBTHIBACTUSL OT JTOSL S (OCKROLIIT B B IHPAD ICHHE, Y:d 3dRNON Hd pil-
eynke Own 00" i O 0 nepecenatotest v ouemipe anene K Hanrn
MOAY.HE 26CO HOTHON LROPOLTH 1t 4000 HOTHOIO YCROPCIA TOURI A,

R JOARDNU B BCPRICS KOHUC BOPTHKA.1L-
| & & .4 BOiO sunseaps AB ke Ko omovenr
_____ a spevenyt =1 ¢, ec.an pace FOSIHIC MOK-
AV napat easistng ocsmn 0,07 1 O O
wr  papnn 00, = it eM,

Orser va=311 ¢nMfe, wa-=
= 7170 cu/il,

P I M
! e ——

¥ ey

e
&
K 31100 23 1% LR T LR TR, (1

26.16. Baoss waiyned AB  KpUBOMWNIHO-IO 3YIHOEO  MOSAUHIM 1
0AB ono10 10unn C cosepiiaer wodebatinst Mydia Al 1o 3axouny

- n
s=CAM =200 5 v (oun 5, HaDPaBaeHBAs 1,10 16 wlaTYHA (15,

BMLL1 HAUAR B Olicatpe O watyna) Kposowna OdA wpamideres bo-
KDPYE 1 opusonTansior oot O, nepicy M Yaspluol DUCCKOLTIE PHLY Bk,

i
HPOLIB \O/d HALOBGIL (TN 1O 30Ny ¢ == 5 past  Oupeite uis

MO,LY 11} a6LO POTHON CKOPOLTH W aGLO 1N0THOIO Y LKrOpeRIst Mygi Y
B movent ppeveist =0, et 04 =10 o, AC=CB=ABR/2=
=20 ¢u

Orger v =323 ¢iij, wy = 37,2 /¢!

2507, Crepacnn AB rmmsr 1 4/2 sr o0 16387 xonmovw A Bhiss
BIO I OUL I, 4 KhOoIoM B pro is ou v naapaso  Touka /1 asiokeres
1o 3arony gir=(5—{) v Quuospevenuo BAo b cTepiun ot 4 x B
LOChA.ILIBACT rodka Al Onpe te s MoAY 16 a0C0.H0 IO LKOPOLTN
1 a0Co,I0THEI O YeRopeiust Touni M B MoMent { = , cc 10 ypashe-
e ABH/AKCHAS Touhil M BA0 i oLl &, LOBMEUICHHON LO CTEP.KHEM,
Heeer st s==AM— 22 ¢y

Oroci vy =705 Mfe, w =800 1/
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25.18. Kpyrouson Kouyce [ ¢ yiyioM npi sepiuune pasusim 120° npu-
Kpenaet K UCHoABRANOMY hoHYCYy 2 ¢ yiaoMm ups sepumine 60° mapun-
pos O u Karntes 6e3 choabscaua [Ipn stom och OA nouyca I co-
sephiaeT BOWPYr BepTHKaALHOA oct 0,0; oanH 080pOT B Cenyuay.
Baoa anaverpa BC =20 cm ocuopaius xouyea { apo.o.mettd fga-
ApaB, IQULAs, M0 KOTOPOH CLOABIHT noasyH Al cosepmas nonelannsg

S

A oaaaye 2517 h sanie o018

OhO M0 HEHTPa A RO Janony $ =AM =10 cos 2n¢ cv B Hauanbnuii
MoMeHT ppesenu (== 0 nanpasasomas BC .e4sNT 8 OJHOH BEPTH-
Ka.ibHoit naochoetn ¢ wapuupod O Hautn sMoayas ablolioniioro
yekopensis nossyna M s Moment { =0.

Oraear. wy == 572 cM /L



OTALI TPLTHN
THHAMHKA

TTABA IX
JAHHAY HEKA MATI PRAALHOR TOUKK Y

§ 26 Onpeie icHHL CHT 10 2ALUHHOMY ABHIKEHITIO

20 1(26 1) B waoxie oIVCKacIusl paBIOYCKOPERIo  1mbr facch
280 ks B nepsoie 10 ¢ on npoxoant 35 W HouTh Hatea0me Kataty,
L ROTOPOM BB Ty

O18e1 2518 1]

26 2(26 2) Lopuionra ihas b 1aThopye, Ha KOI0POR ICHKRT 1)y 3
Matenn T02 &, oineKatses Beprnha o 8HEE ¢ yexopemien § w/cf
Hatrn oniy wan iennst, DPOIBOATINMOIO 1 PY 0% U 1 ardopvy no spe-
ML LOBMCCTHOTO VUL

Qiser %9211

26 3(263) K 7eiy Macnt 3 KP, eAdileMy Hd CTo ie, NpuBss i
HIThL, (PVIOK KON hoTopou npuspen en K touke A Kakoe yenope-
HHE 114 10 cooluiimh TouRe A, o TUHMAS TC 10 BICPY 1O BEPTHKD 11,
GTOGH  itH1e 000PBA 11k, QLRI OHa
pBeTLH NP Batsaeian 7= {2 {1

Qracr 1,2 /et

26 1204} 1ipn noabive XK1eigh
MPpTE [PAGIK CROPOCTON HMELT BYS L,
n3o0pamemib na puesure Macey
gretnu 180 ki Onpene myan yaTsne-

N1 re T wan Ty, 1, T XaHaTa K KOiopouy
HPHBLIICIIY K ICTK Y, 8 ICICHMe 1LY
npovuas rkon Bpescin 1) or =50 40 {=24¢, 2) or f==2 a0 1 =

==8cn ) o f=8¢cC 0=l

Osver 1, =59041L, 7,=17011,7,=3304 Ul

265¢26%) Kawuir v« 0,3 ki, upussasiting ko HETIE L6
1 W, ONBCIBAET ORPY ANOCTH B BCPTIK Y 1 0N i1 1ovkocTs Onpe te 1T,
HAHMENLIVIO §T JOBVIO CKOPOLEL @ KdMHS, UPI KOTOPOR UPONR 301t et
PAIPHB HHTI, CC N1 LONPOTES ICHT € e¢ paspimy panio 9 11

01001 omie = 1191 prije

20 6(26 6) Tla Wpauo eI VI IUTR N JhC I SBOLGPOKNOIO NN T
BOSBIUNAIOT [ 1PUOREIN PO IBC 11 1 BEVTPRLHEIN 119 Toro, 3To0n O g

Y Bl mee R rrtuiuaX G SE R G WeT o Sn Ry RHOI0 VKL I L Uk
By R, VOPYIUE GL UK, GO s LONPOLIHTUSIN It T 3L & LT u] L HEN

14t



AQB s HPOAOAALIEI 0 Moe3fla Ha pefncn Gu1a HANpaBACIIa Nepnew-
AHKYISpHO 00A0THY Ropory, Onpeacanth semyuny kb BOIBLIWENRS
HAPYUOIO PeJthCa HAA BUYTPCHHIEM 0PI CASAYIOUINX SAHHKIX, paliyc
sahpyraenus 400 s, ckopocTh nocspa [0 mfe, paccrosune MeLAay
peascamn [,

Orger 1 = 4,1 en

26.7(26.7). B paroHe noesma, HAYHICFO CHAYAAA MO HPSMOMIHCR
HOMY BYTH, 4 JaTeM IO 3akpylJCHNOMY €O chopocrnio 20 M/c, npois-
BOUNITCH B3BEIIHBAIHE HEROTOPOIO 1pY3a HA NPYMHHHEZ DBoCax, BEChH
8 fICpBOM chyuae nohasuBaiot 50 H, a ua sanpyracuann 51 [T Onpe-
e 1ITL PRANyE 3ahPYRIenns ny1y,

Orser 203 M

26.8(26 8). 'yps maccw 0,2 wr noABewena ¥ ROHILY WHTH JUIHIEL
| A pedencripe TOAUKAR 1IPA N0IYYHALE TOPI3ONTA.ILHYIO CKOPOCTH
5 ar/e [lanTn HaTdACHHE HITA IICNIOCPCACTBEIHO HOCIC TOTIAL

Orger 6,96 H

26.9(26.9). Tpys M smacet 0,102 w1, NOABRHICHHBLIH HA WH1H L LIHTL
30 cM 1 wenoasmkiof Toune O, npeacTdBafer coloi  ROHUUCCKI
MJATHHK, T. € ONHCHIBACT OkPYA
NOCTL B TOPH3OIITA.ILHOH [MOCKOCTH,
fpHYeM  RITL  COCTABAAET C  BepTi-
Kaavio yroa 00° Omnpeaeanth cho-
poCib ¥ Fpy3a N HaTasenne T ountn

Orger v=21 mfe, (=2 H

26.11(26.10). ApToMmobnanL Maccu
1000 K1 ABIACTCH N0 BLIAYKAOMY MO-
¢ty co cwopocertbio v ==10 m/c. Pa- Ksumie .9
AUYC KPHBH3NG B CCpeAltHe MOCTA
p=>50 4 QNPCRCANTh CHIY HaABACHIS aBTOMOGIIN Hd MOCT B MOMCHT
HPOAQAEHIISE CrO YCPL3 CcCPeAHIty MOCTA

Oreer 7800 Il

26.11(26.11). B nopunmaiomiencs habiue notbeMuOR MANINILL 0PO-
HJIDOMIHTCSL B3BEUIHBAINE Tedd Ha Py slHubX sBecax [Ipn pasuomep-
HOM ABHACHHH RAGUHLL HOKA3RWUC UPY AWNHLIX BeLos pasnto 50 L, npu
yenopentom — 51 11 Hantu yenopenne naGuit

Oraer 0,196 w/c?

26.12(26.12), Macca nyzosa Tpavpaiiiolo satona 1) 000 wr, Macea
Tene Ak ¢ hoaecamn 1000 we Oupesents cray nanGoanlicio u qau-
MCIBIICEG AABJCHIA BAIOIA HA PEILeht (OPHIOHTANLHOIQ (IPAMOINNEN-
HOTO YUICTRA NYTH, CC.61 Hd XORY LYIOR COBEPIIART Hd PECCOPAX Bep-
THLAJBLILIE FAPMONHuCCKIe hojdedanus no sdnony v = 0,02sm 104 .

Ortaer Ninix = 12,78° 104 Il, len = 8,?8‘ 104 H

26.13 (26.13). [IMopmenn  JABHIATC.tA  BlUyTpeiniero  cropaiins
COBCPIIART  1OPHIOHTAJLINIE RhoJedanuy  eOIA4CHO  S3AROHY V=

=r (ws wf - —;—I- cos 2(0{) CM, TJe 7 — JLHAY KPpHBOIMNILY, ! — ANNHA

MATYHA, 6 — HOCTOMINASA 110 BRAHMIIE YEI0RAS ChopoLTh Bata Qupe-
ACTIHIL HANGOALIMCE HAUEe CHAB, ACHLTBY 0NN 14 HOPUieHD, ecan
Mdacca nocneanero M,

1
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Oraer P == Mro?(1 + /).

26.14(26.14), Pumero  py 100001 aTHTCALKOND TPOXOTA  Codepliael
BePTHRAJLHLIC [apMOItHIecKie Kodehalis ¢ aMIANTyton a==3 (M,
lanti napmensmyo va1oty £ Ko.clanuy pelletd, Ipu KOTOpoH
RYCKH DYAR, JCKAIHC Bd BeM, OYAYT OTACISNTLCH OT et H N0AOpd-
ChIBATLCA BECPX

Oi1eer k= 14 paa/c

26.15(26.15). Téau Maccu 2,04 i cobepiiaer KoacOare.inHoe ABI-

- 114
HeHnne (1o [OMI3ONTAILION NPIMOH COlIdCHO 3aK0ly X == 10 s -5 M

Flanwin JaBHCHMOCTL, CILIDL, JIEl[LTBYIOIU.erI Ha 1¢.40, OT KOOPAHILAT X,
Jd TAKMC HdHG(J.F[I:[II}IO BEJARYNIY STOH CHIIBLL

Orger '=—0,033x F, Freae = 50,33 11

26.16(26 16), lunskenne MATCPHAALIOH TOuhH Maccul 0,2 Xr BuL-
PAMALTCA Y PABHENUAME x == 3cos 2af WM, g=4smaf cv (L B ¢).
OI‘[[]L‘J'IQ.FIHTI‘ UPQEKILNH CHALL, ZEULCTHYIOWEeH 1a TOHKY, B 3aBIHCHMOCTH
OT ¢e KOOp/IHHAT

Orger X =—0,078x II, ¥ = —0,0197y I1

26.17(26.17). Wapuk, macca koropero pasha 100 r, najneer non
JACHCTBIEM CHIALI TAMXKECTH B PR 210M HCULITLIBACT CONMPOTHEACIIHG BO3-
AyXxa .H.BII}KBIII{E HIGPHEA BHpaM»aers ypasleaneMm

X =49 — 2,451 — e~ ),

rhie X ~—B MeTpax, { — B CeKyHaax, ock Ox nanpuaBieHa no BCPTHRAAU
eip3. OnpenesuTs cHAy CONPOTHBICINA BO3AYXa R 1 BLIPA3UTL €e Kak
GYHELHIO CKOPOLTA WAPHKA

O1ger R=098(1 —e-YH=020 H

26.18(26.18). Macca croqa crporaasnoto cTauxa 700 Kr, Macca
ofipaGarsisaevion erars 300 nr, ckopocin xoid croaa p==0,5 m/c,
Bpema pastona =05 ¢ Oupene.anin cuay, HeoGxXoauMyo A4 Pas-
TOHJ (CHUHTJS ABHLCHOHE PABHOYCKOPCUHBM) H A9 Aaabiefillero
PARHOMEPIOLIO LABHACHUR CTO.14, €COH KOIDHuUHEHT TPeuust npH pda-
rone f;y = 0,14, a npy pasuovepHom jnumenny fz = 0,07

Oreer, FL = 23712 11, Fy =686 L1

26.19(26.19). ['pymenas BarolieTka mdccil 700 Kr onyckaercs mo
KalaTHOW Ke.esnon Jopore ¢ yeavHoM o = 156°, uMest cKkopocTh
v=1,0 s/c Oupele.nlth aTHKCINC Kaitd1a [PH  PABHOMCPHOM
CNycKe H fpH TOPMOMEHHH BaroueTkk Bpemsa Topmoxenns =4 c,
oGty KO3(MpnuncHT (onpotasicud asu. eduto f==0,015 [Ipx Top-
MOILENHR Bal OHLTRA ABIBKETLY PABHO3AMEOLICHIIO,

Orger Ty = 167611, Ty = 1956 []

26.20(26.20). 'pys macewt (000 KT mepeveitacTCA BMecTe ¢ TOICHK-
KOt BRO 1L 10PHIOUTAALHON depMbl MULTOBOrO KpaHa co CKOPOCTLIO
v=1 mfc Paccioauye nenrpa THHCCTH 1py3a A0 TOUKH [OARCC
=15 m TlpH BHE3AMHOH OLTAILOBKC 1€JCIKLN [PY3 1O BIEpIN GyileT
HPOKOANE T JIBIDKCHIC B JIdTHET Kavda1pCa OKOAD TOUKH HOdBeca.
Onpeaeants HARGOALIILE HATSIKEUHE KARATA PR KJUANKHA § Y34,

Orgert T = 10000 i1
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26.25(26.21), Onpene.mrb OThJAOHCNHE ¢¢ OT BEpPTHKANN H cHIY
nepaenna N oBaronae Ha peanc noasecion Aoporit Npi ABHIKEHNH BR-
rolla no 3dhpyraelnio paanyca R==30 u co chopoetsio v ==10 a/c.
Macea paroua 1500 kr.

Oroer a= 1847 N=18827 1]

26.22(26.22). Macca noesaa 603 nownovoriina pasna 2.10° &r.
Hdunrasnco no TOPHIOHTAJILKOMY HYTH DABHOYCKOPEHNO, Moe3x uepes
60 ¢ nocne Hauana ABHaennst npuobpen chopocty 15 m/e Cuna Tpe-
ns pasia 0,005 Beca mocyra. OnpeacanTh HATAZCHUE  CTHMRY
MCAAY DO3AOM U JOLOMOTHBOM B NCPHOA Pa3iOHd.

Oreer 59800 11

20,23(26.23). CnopTushisit camoier maccui 2000 kr netir ropi-
TOHTAALIO ¢ YChOpeHHeM B M/c?, nMest B ANkl MOMCHT CLOPOCTL
200 m/fc. CoupoTBICHIE BOYNYAD NPOHOPHHOHANALIO KBARPATY ChO-
pocTH i 0pH ckopoctu B 1 /e pasno 0,5 1 Cwitaa cu.iy conpoTHB-
AU HANPLBJACHHON B (TOPOHY, 00paTHYIO ChOPOLTH, ORpelieiiilh
CINY TUFN BHHTR, cCAlL Olld ¢ocTds 1steT yioda B 10° ¢ nanpassennem
noneta  OnpeacsiiTh rakse BEAHUIHY DOLLEMHON CHALL B A4HUDIA
MOMCHT '

rger, Cuaa i paerna 30403 [I, noauemHan ciaa pdaBHAa

14310

26.24(26.24). I'pysonor anio-obman sacew 6000 e nweimaer na
NapoM (o chopocibio O /e JatopMoAcilimg ¢ MOMCHTY Bhe3Ad HA
BAPOM  aBTOMOBILIL ocTanoBuies, npomtst 10 M. Cunras aBuLeRine
asToMebung  pasHO3AMe ISHHBN,

HANTH NATIAACHIE KdANOIO 13 }LB}'X
hJ1IATOB, KOTOPLIMII NaPOM TIPHEBS.
3an K Gepery [Ipn pewciun 3aga- 2
un npenedpedh Maccon i ycxope-
HNEM 1dPoMa
Orger Hatatenue Kaxmporo
KaHaTa 5100 [l
26.25(26.25). I'pyast A 1 B Be
ca Pa=2 1 4 Pr=40 H coenu- 3
Heih!  MeAhay  cobon  ApyxHuOH, o

hdh TIOK3AHO Ha puCyHKe, I'py3 A
copepiiiacy csobomnwie kKoiebauna ¥ 3711 1e 2025 koo 12ane v %
10 BEPTUHLJAABIOH NPHAMON ¢ AN

nantyaon I oeMm i nepuoaom 0,25 ¢ Bumuenirrs ciiny ananéoipimer o
U HamicHpluero Aagaenna rpysos A i B ma onopuyio nouseps-
noct CD

OTGGT R;g|1x=72,8 lI, len =47|2 II.

26.26. Tpy3 macem M =0G00 wr nocpexcTsoM BOpoTa NOANIMAIOT
no HawnjounoMy wmypgy, coctapamowmenmy yron 60° ¢ 1opn3oHTOM.
Koappuigiet Tpenust Tpysa o nosepatoctTs mypha pasen 0,2, Bo-
por paanyca 0,2 M ppamactca Ho 3anoHy ¢ = 0,445 Hantn narsxe-
fHE TPOCA, hdb GYHRINIO BPCHMENN 1§ 3BAUCHEC DTOTO HATANKEHUS Ye-
pei 2 ¢ nocTe natdaad noheMa

Orser. T==(5,68 - 0,288f) wH, npn t=2 ¢ T=6,256 nll.
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26.27(26.27) CaMolcT, uUMKNPYS OTBCCHO, JOCTHT  CKOPOCTH
300 M/fc, nocie Nero JeTUBK (Tak BLBDLIL AMOART 113 NTHKE, onn-
Chisas AYEY OxpYRIUOCTH paanycd R =600 M @ BepTIUKAALHON ILIO-
cKoLTin, Macca getunka 80 xr Kagas HanGouanuias cuaa NPHIKHMACT
JETUHKA K Kpec.y?

Orager 12784 H

26.28(26.30). U'pys M meca 10 I nojseineir K Tpocy Aainet [==2 v
B COBCPUEACT BMECTE € TPOLOM KOJCGLHRS CORTACHO YPABIERTI0 ¢ =

= %-‘:alﬂ P TR FHS W — VIO OTK IDHCIHA Tpoca‘OT Bip-

THRAAH B piAn4nax, ! —pspems B cekynadx Oupeje-
JRTs narmkeius Iy n Ty ipoca B sepxiuev M BIBKHCM
110 1OXKEHMSIX [py3a

Oreer 11=321H,7,=8065H

26:29(26 31) DBeaovcuneanct OHUCHBAET KPHBY 1O

pajutyca QG v co ckopocthio 5 w/cex 1lanta yroa ua-
K t0Hd CPELHHUON 11 LOCKOCTII BC HCHNELa K neprika
AU A 1akKe TOU faRMennitiun KO3Q@HUKCHT TpetA
MCAKAY  DIOMAMA BOCTIOUHIEAA 1 NOA0THOM  AOpOi i,
apit Rotopov Oyier ofecrescna YCroMHNBOCTB Heqo-
CHICAD

. Oreer 14°20°, 0,255 ,

26 30(26 32) DBelocunceaunld TPLK HA  KPUBBIX  YHaCIKAX NYIH
HMOLT BUPANKIE OPoHIL KOTOPLIX © MONCPCUIIOM CCUCHHH Tpefcian
fgeT cobolt NPsaMyo, NAKTOHHYIO K TOPH3OHTY, TdX YTO Ha KpHBIIX
YUdLTKAX BHCWOIKN Kpak Tpeka Bolwe pHyTpewiero C Kakoil wan-
MCIBHIL H ¢ KakKod HARGORABICH CKOPOCTLID
MONHO CXaTh 110 BHPJAIKY, HMCIOIMeMY pagnye R
B VEO] HAK I0H3 K [OPH3OUTY o CCAH KO3(dr-
HHENT TPeHHs PeIHABEX MG O TPYHF 1pCKa
pascH f?

Oréer Upy= /\/gR —!‘E-!'-‘ET_TELE ,

b f
Urox 7 f\/g T—Tke

26 31(26 34) Bo  u30omanHe  11ecUacTHHX
CHVUALE HPOHCXOUIBIBIY Of PAiphiBA MAXOBI-
KOB, yLIpANBACTLA  cAcayivliee  mpheinocol 1¢-

K timaee . 8 Hie B oGoje waXopilke novemacies qeno 1,

YAEPHUBACMOE BHYIPU (ro Hpy:mnnon S, Ko
TAd CKOPOLIL MASOBIKA JOLILLAEL APCTe [bHOH BUIHYHHL, Teso 1
KOHIOM CBOIM  3aJdeBaer Buoryl B saasusea CD, gotopast W a-
Kpb Bach JAoctyn m@apd B Mamsny  Tlyetl wacea Teda A papia
1,5 ®r, pacciosinne ¢ Buclyna B 0T MaxoBHKa pdpno 25 (v,
HPCLe IhHASt VIAGHAR CKOPOCTh MaxoBHKA 120 o6/mun Oupeie 1Tl
HCOGs ol Ko Guiicar kec1koeTi npys unut ¢ (T ¢ puLdny
CHILL [0 L AOICTBICM  KOTOpOR  npy:xoma caudsmaered ua 1 oc1),
MPLANO 1aTds, Wiu Mdcld tera A cocpeiolodeHa B TOYKL, pdac
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cTOsIHe BOTOPOfl OT OcH BpJAIMEHHA MAXOBHRA B WIOOPNIKCHUOM Ha
plcynKe nonoLemnl paggo 1475 e

Orser. 145,06 H/em

26.32(26.34). B peryasmope umeiotca inpi A sacent 30 &7, h0TO-
pHie MOryT ChOMALINTL BAOAL TOPHIONTAADLION npsamofi AN, sTit rupn
COCANHeIL Npymustann ¢ TodnaMil M 1 N nentput TsmecT pHpL
COBNAALIOT C KoHHAmu npymun Paccrosnnme nouna wampoit npy-
AHHBL OFT OCil O, NCPUCHANRYIAPHOH TIMOCKOCTI PACYIRA, B HCHANPH-
ACIIOM COCTOSTHIN Pasno 5 ¢M, H3Menenne AMHHL Ipy.KunL na 1 cM

K 3aaqu0 o 2 K sitme 2033

puabBdeTes csnion 8 200 [ Ompenesnts paccrossie HenTpPoB THme-
LTH FHPL OT ocH O, holjla peryanTop, PABHOMEPIIO BpaHlasich BOKPYD
]

ocit O, acaact 120 06/ v
Oreer 6,55 cm

26.33(26.35). Tlpcaoxpamnmeavntin BHKMOMATEND nAapoBLX TYpOin
COCTOHT K3 itaablid /1 Macel m = 0,225 kr, moMemennoro B OTBEPCTHY,
NPOCBEPJIRINIOM B MCPCAHCH ACTH Bddad TYPOHHB REPNCHANKYISPHO
OCH, i OT/AHMACMOTO BHYTPH HPY.AMHONH; UENTP THHECTH maabua oT-
CTOHT OT OCH BpdlieH#s Bana Ua pdceTosynn /=85 MM nps uop-
MAJBIOH ChOPOCTH Bpamenust TypOunn n = 1500 o6/xmuu. Ipn yse-
Anuenny uucna oboporos Ha 10% maseu npcoscsepaer peanutiio
NPYAKHB, OTAOANT OT CBUETO HOPMAJILHOTO IOAQKCHWUA HA PACCTON-
Hue == 1,0 MM, 3a7cBaeT hollelt pHqara B n ocsofoxaaer cobauny C,
CBA3JHIYKY CHCTCMOW PHUATOB ¢ NPYKRINON, 3aKpbiBaotileil Kjaanau
NAPOPACHPCASIHTENLIOIO MexaHI3MAa TYpOHuEl  Onpesenits hecT-
ROCTL TIPYKHHL, yRepmppaiowed 1¢a0 A, T e cuay, neobrcaumMylo
AN CAATHA ee HA 1 oM, cuirras pedhllHIo APy AHHDI IPONOPUHOHA N~
Hoil ee chario

Orger ¢=189,2 H/em
2 2
26.34(26.36). Touna Maccst m ABUKETCR MO duanncy 2 + 2 =1,
Yexopenue 10460 Hap.Llietnno oclt g Ipn £ =0 noopmitaTit Tp4hk

2



Ouan x==0, y==0, Hauabnan CLOPUCTL Us OQupe/leaHTL CHTY, Aeit-
CTBYIOMLYIO 1A JIBHAMYULVIOUH 10MKY B KJOKAOH TOUKC €€ Tpaekiopun

2t

b

Oraer: Fy=—-::fW
26.35(26.3%). lapuk Maciw m
SAKPEIICH Ba KON BepTHRaJb-

HOIO YHPYFOLG CICPIKHA, 3dMATOIO
INDKHEM  KONIIOM B HCMOABHMHOH
cionke [lpu nefonuung oTkaoie-
BIAX CTEPKUS Ol €10 BepTHKaInL-
010  PaBHOBLCHOTO  HOJIOMKeIHA
MOKHO BPUBAMKCHEO CURTJTh, 410

UCHTP ILAPIUKA ABIACICA 6 1OPH-
SuHladbitoll lAocRoctn Ovy, npo-
7 % XOAsitell uepes BepxIiee pdpiionec-
ot [OJOIKCIEHE  HeRTPA  IIEPHKA.
K osiRaie X8 Qupepetiti, JAKOH HIMEHeUs Ci-

Abl, ¢ KOTOPOH YHPYI Ui, HIOTHY1BI
CTCPIKCHL JCUCIBYET H2 IMADHK, CCMII BMBCACHHMIL (13 CROCIO 110103Ke-
IHHA PABHOBCCHE, APINIATOTO 33 HAMAN0 KOOPAHUAL, UIAPUK JABIKCICH
COTAQCHO YPABUCHHAM Y==ac0s ki, y=bsinkf, 1ae a, b, R —Hocro-
ARHLIC BCARUIITL

Orger: I'==mk’r, ine r= a7 4.

§ 27. Dudepesunarnubie ypasHeHHA ABHKEHHA

a) IpaMosnneiinoe ABUKENNE

27.1(27.1). Kamenn napaer B 1dax1y Ges H4Ya4bHOR CKOPOCTH,
3uYK OT YAdPd hdMHSA O AHO WX FLL yLabman yepes 6,5 ¢ oF MoMenTa
nagaga eto iancHas Ckopocts ssyka pasha 330 mfc Halirw rayGuny
LAXTLL

Orger” 175w

27.2(27.2). Tamenoe Teno cnycKaetcs Mo FAZAKOH ILTOCKOCTH, Ha-
KaoHerHod nop yraoM 30° K 1opusonty. Hanrn, 3a KdKoe speMs Teqo
nponaer nyib 9,0 M, €CAK B HaYAALULI MOMERT €70 CKOPOCTL paBus-
qaacn 2 mfc

Oreer. 1,61 c.

27.3(27.3). [Ipu BucTpeae w3 OpPYAHA cHADHA BbLAETAeT ¢ ToOpH-
sontaanioli ckopocruio 570 m/fc, Macca cuiapsana 6 kr Kak pesawko
cpestiee AABACHHE HOPOXOBHX TA30G, ecAH cHapAA NPOXOAHMT BHYTDH
opyniss 2 m? CHOMBEO BpeMeHH ABHIKETCA CHapsi B CTBOJE Opyaus,
€CJIH CYWTATEL JABJCHIC TA0B NOCTOAHNLIM?

Orger P=4,88-10°I[, 1 =0,007 c

27.4(27.4). Teao Macchl m BCACHLTBHE I10JYUCHHOTO TOAYKA [ipo-
L0 710 HETARRKOH TOPUIOHTANLUOR NAOCKOCTH 3a § ¢ paccrosine
§==245 m n ocranoBHIOCH, OnpeldenntL KoaQnuuent 1pekns f.

Orser. f==0,2.
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27.5(27.5). 34 nakoe BpeMs H HA hAKOM PACCTONHINI MOMeET OHITh
0C14110D.ICH TOPMO30M BAIOI TPaMBasi, WwAYHUN HO TOPHIONTALIOMY
HyTi co chopoctsio [0 m/fe, ecan coupoTHBACHHe ABHINEHMIO, DAL=
BaeMmot HpPi TOpMoAciiny, cocTasaser 0,3 seca sarona.

Orger I=34¢,s=17TMm

27.6(27.6). NpunuMas 8 mnepooM RPISHLACHNN  CONPOTHBACHHE
OThATHIIKA  HOCTONHIEIM, ONPCACHNTL TNPOADIDAHTENBHOCTh OThaTd
CTHOMJ INOACBOH JIYUIhH, €CJH U4Y4/LHdH CKOPOCTh OTKATZ PaBlla
10 m/fc, a cpepnsta Anuna othatd pasua 1 M,

Orger 0.2 ¢

27.7(27.7). Tamesnad TOUKa MOANHMAGTCH 110 HCrMAAROH ItdhJjoON-
HOIl NAOCKOCTH, cocFavisionen yron o =4J30° ¢ ropnsontonm. B na-
Ud IbHLIE MOMENT ChOPUCTh TOURIL paBlsiiach vo=15 amje. Koaddnu-
urent tpenuss f=0,1 Kawnou nym nponier Touka N0 OCTANOBRHU?
34 nanoe BpeMs TOULA HPONACT 3TOT NYTHL?

Oraer s=19,57 M, {=2,00 ¢

27.8(27.8). Tlo npaMo HNCRIONY  ACHCIHOAOPOAHOMY NYTH ¢
yl lom Han ona o= 10° BA1OH KATUTCH € HOCTOSHHOH CROPOCTHLIO,
Cuntas CONPOTHRACIHE TPCUHI {IPONOPUHOHAMBLILM  HOPMAALHOMY
NJBJEHNIIO, ONPEAEAHTH YChOpCHHE BAIOHA | ero ckopoetn uepe3 20 ¢
N0cHe HAtAJa JBHACHUH, CCHIl O HOUAN haTHTBECH 601 Hauanbhof
ChOPOLTH HO HYTI ¢ yLI0M Hahkdona f==15% Onpejcsuts Tdhic,
RAKOH TEYTL NPOIICT BAIOH 34 DTO BpeMs

Orser. a==-B—0} g == 0,867 m/c!, v = Sn (B —a) gt = 17,35 mfe,

cos 1 COS

smif—a) o
S=‘—'—cas—&— T: 173,5 M

27.9(27.9). Hanrn nauGonniuyio chopocTh HafeHisl wapa Maccw
10 w1 w paanyca r=238 cM, NPHHNMAK, UTO COHPOTHBJIEHHe BO3AY\d
pasHo R = kouv?, rpe U-—CKOPOCTL ARILACHIIA, ©— (II0ILAJNbL NPOCh-
HITH Teda HAa HNOCKOCTDL, IEPNCHARRYIRPHYIO HJANpaBAellliy ero Nik-
WweHnst, 1 k— uucnedHblfi hosppaunenT, 3aBuesunit or dopMm Tena
H HMeIoIHY 145t mapa 3HavenHe 0,21 T1-c?/wt

Orser vmax = 142,5 m/c

27.10(27.10). Nlpa reoMETpPHYECKN PABHLIX H OAUNODPOAHLIX LHAPA
CABNAHKI H3 PA3SHUILIX MaTepHAToB [LJIOTHOCTH MaTEPNa.ia wapop
COOTBETCTBEHHO paBHL ¥ H yo. O6d mwapa nagawor g sosayire Cun-
Taf CONPOTHBJCHNE CPEALl NMPOTOPUHOUANLHDIM KBAAPATY ChOpPOCTH,
onpeaeniTh OTHOUEHHE MAKCHMAALEWX CKOPOCTER 113pOB.

v Y

i max ,\/—I

ser: = —_
Orser v ™

Xmax

27.11(27.11). Tlpn chopocTuOM CHYCKe JHLKHHK Macewt 90 ar
CKONL3WM 1O cKiony B 45° He oTraannsasch nassamu Kosdduuuene
tpeius Abtah 0 cHer f=0,1. ConporHpienne B0O3AYAA IHBHIKCIIHIO
AWANRKL  NPONOPHHOMANLHO LBAMPATY CKOPOCTH JILIKHHRA M NpPH
ckopoety B 1 M/c pasuo 0,635 H Kakywo sanfonnuylo chopocTh
MOF pa3BuTbh JMBIKHHK? [HACKOJILKL YBGJIHUMTCH MdARCHMaNAblas Cho-
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POCTL, CCJAH UQLOOPAB IVIIINIO M2  ADDKHIK YMEULIHT Koadihit-
Huesr 1pans 2o 0,057

Orou1 Uymae==29,73 M/C, CKOPOLTL yOCIMUHTLL JIO Upp, ==
== 0,6 M/¢

27.12(27.12). Kopa® 1 ABIBKCICH, UPCO 10 IDEs  CORPOTHBHEHIC
BO L, IPOROPINIOHAABICE KB [Pd 1Y chopoctst it pastoe 1200 L1 npn
Copoetn B 1 M/ Cuitd vnopa BINITOB  HALPAB.ACHA HO  CKOPOL it
JBWACHNA 0 IBHCHACR Do yikony 7 == 12.107(1 —u/33) H, iae
U — (hOpOLTH LOpdG 15, Betp LReHias B m/c Qupeweants manGo in-
HIVID CROPOCTD, KOTOPVIO MOKET PUIBITL hOpad ik

Oreer vaax =20 m/c

27.13(27.13). Camoter .etsr  popusonia.ibuo  Coupoinpaenne
BU3LY XA MPOIOPILHOHL 10 KB&apaiy txopocik n pasno 0,5 11 npn
chopoLtn 8 1 m/c Curd st nociosund, paesa 30760 11 1 cocras-
anet vio o 1P ¢ panpapaciem io ety OnpenennTs anGo.asmuy e
CRUPOCTL CAMOTCTd

Och‘T Thin sy =21b ']/L

27.14(27.14). Cavoter macent 107 hi npUICMANEICSE Hd 10pH30H-
Td ILHOC MO.e HE JOLkd¥ JIeTidK HeBOANT CAMOJIeT K 1LOBCPXHOLT
003 BEPTHKAILIOH (ROPOCTIE B BEPIHKAABIOTO YCKOPENHS B MOMeEHT
npndeM.ents  Cia 10008010 LORPOTHB ICUHA  UPOUOPUHOHLIbHA
RRALIPpATY chopoetn u pasua 10 1 sipn ekopocin 8 1 m/c Tloasesitas
Cit 14 MPOHOPIKHONLILHI RBaAPATY cROpocTH o pasua $0 I apn cxo-
poctn B 1 tfc Oipeade 1amn, nuy 0o spevyt lpobeta caryoiela o
OLTAHOBKY, UPNUAB KosinenT Tpenus { =0,

Oreer S=9009,3 v, T=4387¢ .

27.15(27.15). CaMo 1ot IHIUBHACT THIRIPOBATL (€31 HaAHBROIN Bep-
THRALHOH  cKopocri  Cikla LOUPOTHILCHIIE  BOJLVY4 NPOBOPIIIO-
HadsHd KBAAPATY cnopocTit [lantn 1asucaMoctt MERAY BEPTHRA -
HOH CKOPOLTLIO B AdHHLIY MOMCHT, NPOHACHINNM HYTEM H MaKCHMagl-
1103 CKOPOLThIO TIHKUPOBANIA

2
-.gst
Oraer: ¥ = Uy« | —¢ 8% Linay

27.16(27.16). 1la gaxywo nuicoty H 0 3a kakoe ppemsi T NOAH:
MeTesl Tesio Beca p, GPOILCHAVE BePTHKAILIO BBEPX CO CKOPOCTLIO
Ug, O CONPOTHBAGHHE BOIIYYA MOMET ObiTh BLIPAIKCHO (PopMyaoit
E:pu?, 1€ v — BC IUnNa chOpoLTit Te 1a?
In (vge* - 1) 7 ety kg

9gk? Y

27.17(27.17). Tego Macunn 2 xr, §poitlelnoe DepTHKAALHO BBepxX
o ckopoCTHIo 20 M/(, BCHMTLIBACT (OUPOTIBIEHNE BO3RYXA, KOTOpoe
npi ckopocti v M/fc pasio 04v 11 Hafitn, depes cronnko cexymn
Te.10 AOCTHIHET HAUBLICLICID RONONECKNA

Oraer 17l c

27.18¢27.18). TloaBoJHds 104Ka, HE HMCBIIAS XOAd, HOJYUHB He-
60.1L1IYI0 OTPHILATEALNYIO TVIABYHRCTE p, NOTPYXKaercs na rayGany,
A asch nociynatesbio  CoupotluBienue BOAL UPH uefOALBLIOM OT-
PIILATEALNON (LIABYUECTH MOMHO DPHHATDL NPOHOPUHOUAADHLIM Hep-

O::'aer:} jf =
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BOft crefiellit CROPOCTH NOFpy.henna u pasunv kSwv, rne & — ko3P
QIuueHT  UPONOPINOHA AIOL LN, S — NAOULIAL  FOPHAOHTAALION
HPOCKIIY JOAKY, U~— Beldfiditild ChopocTy norpymenna Macea aonnn
pasna M. Onpenem!m ChOPOLIL 10T Py helnd v, ec.ti Hpn {= 0 cho-
poeth to==0 '

Orger: U=%(l —e_i‘;‘i‘) .

27.18(27.19). Tlpn  yejonunx APCALAYICH 34[d49H  ONPCACNTD
I3y 1L 2, HPOMICIHDIL NOIPY AAIGUICALH JOALON s Bpems [,

kS
I P -—‘r"]
Oraer. 2= TS [T TS (l Y )

27.20(27.21). Kanosa noamia 6uTL nocrondnag Tara sunta T
AP TOPIIONTAALIOM [10.1CTe CAMOICTI, HTOGL, NPOJETCE § METPOS,
CAMOTET YBEAHWNA CBOK CROPOLTL € Vo M/c 20 v, M/c. Tara wviuta
nalnpaBaCHa Mo chopolTit nodera Cusa J0GUBOIO  CONPOTIRACHIN,
HJANpABACHIAA B CIOPONY, MPOTHBONOIOANYI0 CROPOCTH, NPONCPITHO-
lld [bHA KBAAPATY chopoTn n paska o Il npit chopoeti B 1 wm/fe.
Macea camo reta Al ni ;

o {ug = vje “¥)

prser = AT H.

27.21(27.22). Kopaban Maccw I07 hr ABILAETCA €O CHROPOCTHIO
16 v/c ConpoTnp ILHNIE BOJEL TIPONOPMUIOHMILHO hBAAPATY ChOPOCTII
ropadas #opasio 3-10° 11 upy cnoportn | v/e Karoe pacerosine
npoi 1T hopadis, Npeafe UCM ChOPOCTL ero CTAleT pasHon 4 m/fc?
3¢ nakoe Bpesst hopaGan NPoiAeT 3TO pacLTosinite?

Orger 5= 1023, T=025¢

27.22(27.23). lero nanaer s no3ayae 603 ULUAALHON CROPOCTIL.
Conpomnnneune s03/yaa R =4~&pv?, rtne ov-—meindiiva  chopocTy
Te 14, p—Bec Teaa Kanosa 63y,1eT CROPOCTL TCJd {10 HCTEMEHHH Bpe-
Metn ¢ mocte naMana ARnxeHun® Kanono npenedsiioe 3umauenue
chopocT?
) 1 o’\gt —k,;f 1
Orser U=;W‘ Um=*{:-

27.23(27.24). Kopabay vacew 1,5-10° nr npeononesaer couporis-
neune BoAl, paBHoe R=apv? I, the v-—chopoers nopabus B Mm/c,
a o -— nocToaAunp hoaddnuunent, panuuia 1200, Ciaa ynopa ouros
HRHIPABJICHA 110 CROPOCTH B CTOPOIY ABHIMCHNS N {I3MeHsieTcs NO 7a-
wony T=1,2-109(1 —0v/33) [l Fantn 24aBHCHMOCTL CROPOCTH KO-
paGns OT BPEMEHH, eclil Hadddinilasl CROPOCTL DaBHA Up M/C.
700, + 20 (e, -+ 509 (" — 1)

704 (0 4+ 80) (7 1)~

27.24(27.25). B nmpeanliynien sanatne HanTH 33BHCHMOLTL OpOit-
JIeHnoro Ny T# o7 ChopocTi

oy -+ B0

Pmer: A ==893 In T -4 357 In ‘:’—:% (M),

—t

Orger: v=



27.25(27.26), B sanaue 2723 nawmt 3asucnMocTh TYTH OT Bpe-
MCIH 1EPH NdUQ hHoN CROpPoLTy vy = 10 /¢
(Lot S0p ¢ O g an—

Orser 1 = 1260 In Lot 2 -

70
B A ‘
1= 1280 1n — — 6y

— 5, npu vy =10 we

1

27.26(27.27). Baron vacent 9210 kI upyuxo it B ABIRRCHUC Be.e,l-
CTRHC L1CHULTENS HeTPd, }I0NCI0 BACG L 10 10THd, I MBHKETL 1o
LOpHAON LA dbHOMY  HYTH  CONPOTHB.CHHE ABIKCHHIO BJdiOHA  PaBlo
17200 cro siea Cund Lkasacius serpe P == kSa?, thae S — n 1ona.1n
34lHeN CTCHKIL HA10HA, HOUBCIKCHHOI LUILHIENO  BeTpa, paniast
G M9, 1t —CKOpOLTL BETFPE OTHOLHTIRILIO BATOHY, @ R =12 AOco.t501-
Hast CKOPOLES Berpd v =12 sfc Cuntas 1440.3b1VI0 CROPOCTE Bl 0
PEBIFON YLD, ON]IC,1EINTD

1) 54000 Y IO CROPULTDL Vinny BALONA,

2) wpewst 7, noTopoe notpLbondiolh Osl IR AOCTIGKEUUA JTOW
CKOpOCTI!,

3) ld KAKOM pJaccrosiinnl v BaroH Habeper ¢hopolth 3 M/¢

Oreer 1) tanw== 108 /¢, 2) 7 =00, 3) v=175,0n

27.27(27.28). Ilaumn ypasienne JBBACUNN TOUKH MaccH M, -
Zaiowieit Ges wawLibHOI cxopocTH 1d Jem.alo  ConpomisreHnce pos-
AyXa NPONOPIOAINIO KBAAPATY CHOPOLTH  Kos(piniinent nponop-
IWHORAMLILOCTH pasen &

g L
Orser x == 7 In Lh/\ m 1.

27.28(27.29). Byep, neuanmii BMecre ¢ naceagnpamn Q = 1962 [1,
ABMKRETCH BPAMOSHCHIO HO [ILIKOH TOPIIONTAILHON NOBEPSHOCTR
JbAA  BUICACTBHC AABJACHIR BeTpa Ha Rapye,
ILIOCKOCTH KO10poio ab obpasyet yro.a 45° ¢ na-
npapacnney ABIBheHis  AOLOLIOTHASL CKOPOLTE
W RCTPAd NePHCHANKYIAPHA HANPABACHINO .(B1-
s Beanunna enap papacuis perpa P osul-
pamkacrcs gopyuyaoit Huworona P = kSu?costyp,
1Ae @ =—1310.d, 0o0pazy¢Mulil OTHOCHTCILHON CKO-
POLTBLIO BeTPpd & ¢ nepienpitkyaspom N K 1110-

K i 5089 CROCTN napycd, $=95 P~ aollafb Mapyid,
k=0,113 — onbitneii koadpunnent Civia Adn-
aenust Pouaitpasienad NCPHCIIKY.IAPHO naockoctn ab  Tipencoperas
TpenneN, wantli. 1) Kaky1o uainboaniyio CHOPOCTh ¥max MONKET H0.Y~
witTh Gvep, 2) KAKOA Y14 & COCTABASET NHPH 3TON CKOPOCTH NOMe-
ICHHBNE H MdUTe (UI0Iep ¢ MIOCKOLTLIO napycd, 3) KdKOH N¥Th t
20t Ken 1poitTi 6yep 45 Toro, ¥To0K HPHOGPeLTH CKopocTh v=2/3w,
CCHN IO HANAABHAS CKOPOLTL PaBHa Hv.10

Oreer 1) Umax=w, 2} a=0° 3) ,w=885n .

27.29(27.30). Bomaitin Tpampas, BRKIIOULN HOCTEHEHNO PEOCTAT,
YBEAININBACT MOLIHOCTH BATOHHOSO ABRIAIC )5i TdK, UTO CHIA THIH
BOpJICraer OT HYJS NPONOPUHOHELNO BPCMENN, YBEAHUHBAACL H.l
1200 11 u 1eveHne KaXKAOH BKYHAW [ldUTi J4BHCHMOLTL BPOWALI-
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110I0 NYTH OT BPCMeltl ABIACHHUS BATOHQ TNPH CHCAYIOWIHX DAHILIAS
macca satona (0000 kv, conporTus IeHUC TPCHHN HOCTOAHIIG H COCTAn-
Jaet 0,02 seca Baronta, a flaya.Lilas CKOPOCTL pasia uyiio

Oreer IlBnacide naulieres uepes 1,035 ¢ 1oclie BRIOYEHHS TOhd
no 3ahouy o= 0,02(f —1,635)* &

27.30(27.31). Teao maccut I Kl ABBACTCH oA AeficTBHCM Nepe-
mentow cnit £ == 10{1 —¢) 1, r1e sBpemsn {-—p cexynnar UUepes
ChOJIbLO CCRYHA TCMO OCTAHOLMTCSH, CCHIl NA%A LAY ChOPOCTL TCAA
vo =20 /c it CHNa COBMAMAET 10 HANPLIBACIHHNIO CO CROPOCTHIO Tea?
Kanon nyts fpoiieT TC.[0 10 OCTJHOBRIL?

Oraer {=23236 ¢, s=00,0 v

27.31(27.52). MaTcpiannnas Toithd MACCHl i1 COBCPIUMICT APA*10-
AnHefiHoE ABHACHIE HOT ACHCTBHEM CHAM, (I3MCHSIOIICHCS M0 3idhOHY
F'=Fowsed, rae Fo 01 o — nocroduible seanuunst B onavanbibi
MOMENT TOWLD MMeJAQ chopocth Xo=uo' Tlafith ypaBuenuc asnmciin
TOYRM

Oraer; = -’}—';'3‘-5- (1 — cos wf) 4- vyl

27.32(27.33). HacTuma Maccut m, HECYMLAS 3dPsjl JACKTPHUCCTRA &,
HAAOANTCS B OAHOPOMIOM JHCKTPHHCCROM JIONE ¢ NEPeMEHHBN Haups-
wennem D=Asinkt (A4 n k—mnaanusie noctoauusie) Oupeiaennts
ABIIRCHNE “MJICTHUL, €CTH NIBLCTHO, YTO 8 JJACKTPHUCCROM 1O.I¢ iia
GACTHILY AencTsyeT cnaa F=eE, nanpasiennan s cropouy nanps-
mernsn E. B usnuies cuiw Tsmeetit npenepenn,  Hauaannoe nono-
ACHIC MACTHIN UPHHATL 30 HAYAN0 KOOPAINLAT, NAUAALHAST ChOPOCTD
qact W pasHa Hymo

el st f ¢

Orger: v =— [t ——— )

27.33(27.34). Onpecjieautn  ABHMCHHC THHKCJAOTO HIAPHKA BTOTH
BONGPAAKACMOTO HIAMOMIICHNOIO hdHAMR, HPOXOAAILCLO HEPE3 HCHTH
3eMan, ol MPUHATL, YO CIJIA HPHTHACHHA BUYTPH 3EMHOIO MidpPd
HPOUOPUNOHA.ILIG PACCTORHNIO ABHAYIICHCHS TOUAI OT UCHTPA 3esum
W HAIPABIela L 3TOMY HCHTPY; 1MaPHh OUYIECH B haltad ¢ HOBEpAIO-
et 3enan 663 NAHAJLIOH  ChOPOCTH  Yhd3dTh TaKme ChOPOCTH
WAPHKA TP APOXOARACHIN HEePe3 UCRIP 3eMAIl 1l BpeMsl LBlJiCHNA
Mo atoro nentpa Paanye 3ean pasen R =06,37-10% M, yckopenne
CHALL NPUTSACHIGE 114 NOBEPXHOCTI 3eMAN NPRNUATL DPABHLIV g =
=98 u/fc

Orser DPaccrosinue  WAapnka OT LUEHTPa  3JeMiau Meusercst 1o

sanony 2 = Rc¢os z\/%t, v=79.10%mfc, T=1266,4c=21,1 smum.

27.34(27,35). Teno nanacr #a 3eMM0o ¢ BHCOTH h 6e3 HAUaMLIOGH
ckopoct  ConpoTitasenticM Bo3aZy\a ApehcBpens, a cuny npHTade-
HUSL 3€M 1t CUHTATh OGPATHO APONOPUHOHAALION KBafPATy PacCTOA-
Hus Teda of uentpa 3eman lafth npems T, 1o uereuennu xoroporo
TeA0 zocrulier nopepanoctit 3emmi Kdnyio ¢hopocth v o110 NPHOG-
peteT 3a oTo spevsi® Paanye 3eman pasen R, ychopense (HAb TA-
<CCTH y ROBCPAHOCTH 3CM.II PABHO £,
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N
OIIH"T U= m

1 Rih - R1ih R—h
=4 A/ 52 (VRE + 2L arecos 574 ) -

27.35(27.36). Marepiadsian 10Uk MaLCH . OFTAUKNBAETCS OT
ICHI P CHLIOH, SIPOHOPIHIOHLIBHOR  pacctosin  (koxfdnmpent npo-
HOPHHOHLILIOGIH  miky)  CoitpoilBaeBRe  Lpeabl  HPOHOPILHONL IO
CKOPOLEN LG (KoadnpRiBICHT  BPOROPURONLILIIOLTH  2mib).,
B st ibHBI MOMENT TR HEXO LI TdCh Lt PALLTONIGIN @ O heit-
TR, N Ce LKOPOLITL B OTOT MOMEHT pasistidch uy.e flaimi 3anon
ABIHKCHUS TOUKY

Oroer v== FT_E {aeh -} Be—"), ige o= ,\/m + Ry, p==

=k K, — &,

27.36(27.37). {ouna saccsl mp HOUEHLLT ABTQ1LCH 083 HAUS f-
HOIL CROPOLTI B3 HO OdheRsst = npavoanpenno (Baojn ocn )
MO0 JICHCFBNEA CIE 1B (PHTHZCHAR K HAUMQ 1Y ROOPAHIAT, 113MSHII0-
nenest no sanony R =a/1% Tlanty vovent ppesens, Koljd Tound
OKAKETCA B 10 10 4y =p/2 Onpeae in1, CKOPOLTH TOTKH B 3T0M
HO02 eI
Orocr f,=—-|-‘———_/\/£(l +2), v = 2
J ; 2 " 2 mfp

27.37(27.48). loura vactl m MaunHACl ABULATHCH 13 COLTORIHS
MOKOT Hi 10 OHCHUR Ay =0 HPAMOIHHCANO 1101 CHCTBUEM U 1L
HPITSUKEHTSA, NPONOPINOEA.ILHOR DALLTORNMIO OT Hd4d la KOO UIHAT:
F, = — cyiy, 1 Gl 0TI IKUBAHNA, IPOOOPUIONA Ibltoln Ky0y pac-
cronuns e == cotS TPy 1axoM COOTHOUIEHNI €y, €2, @ TOYKA TOCTEH-
rAeT §ildtid.dd ROOP,UHLIT I OLTII0BHTEA?

Orser ¢ = /a0 .
27.38(27.49). Npn asmkesdn Teda HEOHOPORHON Cpee Ci.ia
L
- L4
CONPOTHB ICHIA  IIMRUACTUI 1o Jakony [ =_mll, rae v—

LKOPOCTL T€ 1 B M/C, d § —nposiaennsy 1y, s Merpax Onpeie ts
nponAcnnnil NYTh KAk GYHRUNIO BPeMeHH, ec.Iil HAuaILHAH CKOPUCTb
U = '5 ‘1/(.
f——
Oreer: ¢ m3l_'\/5 F1—1]m.

6) KpunoanHenuoe ABHIKEHHE

i !

27.30(27 41). Mopcnoe opyauc BGpacneaer cHapaa macch 18 ur
co Kopociuiw pp== 700 w/c, AeACTRHTEALHAN TPAEKTOPHA CHApPRA.a
B BoLlyte n3oGpurkena na pucynke B AByx cayuanx 1) rorga yroa,
COCTABINCMEI OCHIO OPYJNSl € FOPHIOHTOM, pasen 45° w 2) xoraa
o5T01 yion pasen 79°, Jlam xkakAoro M3 yKasaHHLIX ABYX cay'laen
ONPEAC. D, 118 ChO1ID O ki IOVEI POB YBEANUHTAC OB BHICOTR N Jld.dbe
HOCTL HOJCTd, g0 OBl QLPSi He HOILUGIBaY COlPOTHBYCHHA BO3-
1y A,
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Orger ¥Yocsmienne Bucotst 1) 7.5 kM, 2) 12 wMm. YVeenuuenite
Ra poLta 1) 36,5 M, 2) 16,7 wm

27.40(27.42). CamoneT A Jsemir na suicote 4000 M Han 3eMieh
¢ 10pu3oNTAILHOR chopoctoto MO M/e [a nanoM paccTosinnm
UBMEPACMOM MO TOPHIOUTARLHON NPSAMOH OT AJHHON TOUKH B, N0 1.aen
OuTL cBpoment ¢ caxolera 63 HaYAIHLHON O1HOCHTEALIOH ChOPOCTH

ot KAhOU-TUGO TPY3 At TOIO, 4TOOW
” T T - 0l yHaa n ary Touky? Conporin-
Aunr7anulE AcuHeM BosayAa npeledpedn

g /_” REREERE Orser v = 4000 M

e / J. 27.41(27.43). Camoner A merur
; ‘J/ S 4K 3eMAEH Ha BucoTe kA ¢ roph-
/ N :

: / T TN %Eﬁ?
Ay o |

“A \ |/

‘zr’ ‘ \ i 5’x
6’/335’5573.910//?3}%!{( >

ko venaae 277 K yenise 2740 Karuue 27 H

30HTANLHON chopoLTLbIo ¥y I3 opynns B iponskefen Bhictped Ho
CAMONETY 8 TOT MOMENT, hOI/1a CaMONeT HAXOANTCH Ha OAHOof Bep-
THRAAHM ¢ opyaseM llautn {) Kanosmy yLaoBuIo AoA&ild YAOB1CTRO-
pATL 11AYANLHAA CROPOCTh Up cHapsid A%l TOro, 9700L1 OH MOr 1O-
LICTH B CAMONET, i 2) NOT hakHM YIIOM & h FOPHIOHTY MO/LACH OHIThL
caetan suicTpen ConpoTHBaeHHEM Bo3yXa npenebpeun

Orser: 1) viz=vi+2gh; 2) cosc}n=v‘/ﬂ.

27.42(27.44). auboitmiuast TropHIOHTINLHAA AAABLIIOCTL CHApsldd
pasHa L. Onpeaeauts e€ro TOPHIOHTAABHYIO AdJILHOLTL [ LpH yiae
Gpocanns o ==30° u BrcbTy £ TpaekTopun B 3TOM Cnyyae Conpors-
JeltieM Bo3ayxa apenedpern

L, A8 L
Oraer: I——Q—-L, h-«—?.

27.43(27.43). Ilpu yrne Gpocanns o CRapsid MMeCT TOPHIOHTASb-
1y’ A2ALHOCTh lo. ONPEALANTL FOPHIONTARLHYIO AAJALHOCTL [APH Y1Je
Gpocainsi, pasuom o/2 ConpoTuBierieM Bo3Ayxa npeneGpeyb.

Oreer: lyp = QC(:; -

27.44(27.47). Onpegennts yroa nakJjoHa cTBOJAA OPYAHst K ropis
30HTY, CCaAH uesnb ofHapyxKeHa Ha paccTosuMH 32 kM, 8 HavalbLHAA
CLOPOCTh Cuapsina ve =600 M/c. ConpoThnneHreM BOJAYAA TpeHe-
Gpeun

Orsger, o) = 30° 187, a0 == 58° 42/,

27.45(27.48). Pewntp upeasinymyio sajauy B ToM CAaytac, woria
neab’ Gyfer naxoAnThest Ha Buicote 200 M map YPOBHEM 4D riEpHil-
CKHA TFO3HUWIN '

Orser. oy = 30°50', a, ==59°3I",
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274627 49). 111 opy wn, saxo.suderocst 8 10une O, npomsne i
BEHICIPL T IO L 31.10% @ [C LOPIONTY € HAWJJRHON CKOPOLILIO o,
O moppemenno 14 709 1, HIXO [CKCH HA paccTosnint { 0o 1o-
piaonTa i 01 TOUKN O, NPONIBCI BELTPL I BEPTHKLADLIO Beepy,
Oupe 1e 111, ¢ KAKOIL LN 110K CROPOLTLIO Oy §l3AQ BBINYCTHTL B10-
POIL LHApA L, TFOOE ON CTOIRHYLILH ¢ UCPBEI'T CHAPHIAOM, eCli CKU-
pOLTL ¥y B TOUKA A JeAdT B 0AOH  BEPTHKAILEON  1.JOCKOCIH,
Conpoinp iemes so e npenetpeds

COiser oy=uvesma  (nensnamno ot paciomms f,oans <

vGem 2

B e

27.97(27.60). Hawrs reovMerpuycckoe  MecTo  Degoxennii o Mo-
MEHT { MATEPHAILLELN  TOUCK, O LMOBPEMCHIO OPOINCINLIX B BEPTII-
het IDUOSE TJOCKROCTIC I3 O LHIGR TOMRIL C OJUDIL B TOK /K€ Al ibirol
CKOPOLTHIO U HOL BCCROIMOAHLIMIL 114401 K 10DUIONTY

Orger ORPYKIOCTL PaUHACA Upf L HCHTPON, €M URIEM Ha Bep-
THAJN TOUKY GPOCAEIIS, TNBKE 3708 TOWKI Ha '/ ut2,

27.48(27.51). Hanrn 1coverpuicchoe vecTo (BORyLOB heex napa-
O0.1HECKITy TPACKLODIH, COOTBCTCTBYHALIY OA0H 1E TON JKe HAUI AL~
HOMl CKOPOCTI To H BLCBOIVOIBIYM J1.0aV Opocalua

- k] Ulll

Orecr: V" -y =247

27.49(27.52). lcao peca P, OpomeHoe ¢ HAHLTILHOI CKOPOCTHIO
Vo HOL YIJIOM o K TLOPHIOHTY, ABIBGKETUS N0 L BINANNEM L THIKECTH
W oconpoins s R sontiaa Oupete 1w1s Hanbobiiy 0 suicoTy At
TC.00 B U YPOBHEM 1 1Ud IBIOLO 510 JRKCHNdA, CYITad CONPOTHE.ICIIE
HPONOPHHOHL LI HCPBON Creneitn ckopouin R = &Py,

Oruer 1= -U’;+"“ —'TJLR:? (1 - Lo, st

27.50(27.53), B ycopunx sataun 2749 wanTi ypasuenus asi-
eIt TOUKI

L, mosa sy 1 IN( ek
Omer.xﬁT(l cTRRE), Y= (uusm @t {l—e-*ety—
L
-

27.51(27.54). Tlpn ycaosnsix 3aiaun 27 19 onpeseantn, 1in Kaxkom
DACCTOSNE § HO TOPBIONTAL TONK JOCTHIHCT HAHBLICHIEIO MO0
PtatHE

v:‘: i 24
Qyf{feyunad 1) 7

27.52(27.65). B sepraraanion TpyGe, nomeutennod B nenTpe Kpyr-
JIOLO GaccenHa W HdiJYXO 32KPLITOIL CBCPXY, 1ta Buicote 1 M caenai
vlBepcenst B GOKOBOH nosepsitocry TpyGu, N3 KOTOPHIX BLIOPACHIBA-
10TCST HAKJOHNHDIC CTPYIL BO/I FIOA PAIANYILIMIL YEAaMlt ¢ K [opu-
oty (g < af2),  HAMAILHAN  CKOPOCTL  CTPYH  paBHa U, =

Orger s =

an ’:’ » )
== ,\/m Mfe, 11e g — YLROPUHHE CiLIBL TAXKECTH, BHICOTd 1p3 Obt



1 M OupesesinTh HAHMCHLUINR Pafnyc R Gacceithd, PN LOTOPOM BeA
phiGpacrBaeMas TPYDOH BOAQ NAJAeT B Gaccenll, hiah Ou1 Madd b
Guisa BLICOTA €T0 CTelhY
' QOrser. R=2483 M.

27.53(27.56). Onpegeantsh  ABUACIIIC  THACTOH  MATCPIR ILIE
10080, "Mdecd” hOTOPON PABHA  #1, OPITALIERECNMON h HEROABRANOMY
nentpy O cuaon, ApAMO NPONOPRIOHad6HON paccTositmo  dmtaenue
NPOHCACANHT B HYCTOTE, Cilld NPHTIACHHT Ha CTHRITUC PdCCTORINE
pasia k2m; B mMoment f=0 v=a, 2 =0, y=10, y=0, upnucy
och Oy HanpanJiedg HO BEPTULAMIH BHII

Orser TapMouivechoe hoJNEGATCIRHOE  ABILLCHHE 1A = 4 0> &R,

/] =-k"37(1 ~—COS RI) 110 OTpeaKy npsMod g ﬁf:-'_'_i%x' L v Xa

27.54(27.57). Touha Matce! m ABILACTCS 11O RENCTBHEM  CIAbLI
OTTAARHBAHNH OT NENOABNAIOre UeHTpa O, 1tIMEHSITONLCILH 110 34-
koiy F = kmr, rae r— paiuyc-pestop Tounlt B udavaanpmil MosMeHT
TOUKA naxofinach 8 Mo(a,0) 1t uMena cxopocTh Vo, y
HaNpaBaeuny ilapaanessno ocit ¥ Onpeacautb Tha-
eKTOPHIO TOUKIL

Oroer. (-%)2 - (—'Eii)z= I (1nuepbona)

27.556(27.58). ¥Ynpyrast HHTh, 33KPeNACHHARN B TOMy  pomadmo——n- £
Ke A, NPOAOAIT tuCpe3 UCNOUBILAHOC THAXKOe KOJb-
1o O, ¥ croGOARONMY KOHUY ee npunpeiien wapng M,
Macca  KOTOpoio pagha m Hanna  1esoITsadyToil
it [ =A0; pas yAIMICHHS HOTH #Ha 1 M UyAHO
NPIAOANTL CHRY, paBuyw kZm. Buranys murtn no 7
apsavon AB rak, uto AJNNHA ee yReIHUNJACh BABOC, K ar1w - %
COOGUININ IMaPHKY CKOPOCTH ¥, NCPNCHANRYAAPNYIO
apamon AB. Onpeleants Tpackropiio mapuka, nhpenebpelds gen-
CTHUEM CITHL THAMKCCTH (1 CHHTAA UATHACHHE HHTH NPOINOPUHOHATBITBIM
ce YAAHNCHINO

ky? iy
Oreer. Daanne -—— 4 j—2= L.
o
13

27.56(27.59). Touka M, Macca wOTOPON pABNA /12, NPATALUBJAETCS
K nouenoapwantiy uenrpam Gy, Cp,  , G, CHAIMH, BpPONOPUNOHATL-
HHIMH DacCTOARMAM, Cid npursaenng Toukn M x wenrpy €, (1=
=1,2, ... ,n) pasna km-MC, ll, Touka M u npurarHBaOLLIe
HeuTpLl Jde4aT B naockoctn Oxy. Onpepennts TpaekTopnio tounn M,
ecau nipy (=0 x=1o, y=yo, x=0, y =v, [Heiictouem cuant Tta-
MeeTH npedebpeyn

Orser: Daannc (f—_-(-‘—-)g + [(y—b) + ;"—__-_ia(b -yo}]z'“kz =l
0

ty—a g
l £ ] n 3
roe ﬂ-_—'gl;k;fb bm‘k—;k;yh k::zlk"
- - L]
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27.57(27.60). Touxa A upnismusaercn g vy uesrpavt € n ¢,

CH.LAM,  NPOROPUIKALLILIELNE  paccrorussy kme-MCy o R AIC,
netTp Cp peio winel 1 HA% LHICH B e KOOPANRAT, Hentp Cy
pasaosepno kel 1o ou Oy, Tan w0 w=2(a + &) Hanrn
Tpdentopiio 1oukn M, noatan, 1o B sovedy =0 Touka A j1av0-
AL B I JOLKOLTI AY, KOOP SHIGTH (@ 4 == ==& I CKOPOLTL 1veeT
lipoeniting

v—I=0 y=0

Oroer Buuropan JHIEHS, PACIO 10ALTHHLA Hd HLIHITHYCCKOM 1=
e
JIBLLPE, oLh KOTOpoio ecrb O M PABRCHUC MeeT BRI ‘;il_" '{"

L LT

z 3
+ =1, mat punia paven ab ,\/',—

27.58(27.61). Hacriiy sacclt m, HeCyilasn 3aps i OTPIILAICibHOro

S ICRTPHUCLTRA €, BUIVIMET B 0ABUPO,IHOC AICKT PUULCEOL HOJC LaHpa-

aetiinl E o CROPOLILID U, BCPHRILLIRYIAPIOH TdBPIBICHHIO 1tanpa-

SWCHHS  Ho st QUpe lednith 1 PAaeKTopHio  fd.pieilinei o asisenie

YACTHULY, 3HA3L, M0 B SCKTPINICLKOM [oJde Ha Heo ASHCTIVET CH id

F o= B, panpanicunast 3 C1epoiy, Rpoiimone oo itnpimeniuo

E, 1encrnitest ciant 1saeetn ipeseGpens

Orger HapaGoua, napaverp xoropon pasen mugflel).

27.59(27 (G2). HacTittta Macehl m, HOCY IS 34D 1 01 PUULTEABIO O

I ICKTPRNCCTIN €, BUTYILET 1l @ LHOPQUIOL M UITROC 1O ¢ MANPA -

st H Lo CROPOLTBIO Uy, TICPNEHANKAHSIPHON HANpan-

r' ACHHIO paipsRenns noast OUPCACIHTH TPACK OO

p  JULIDHENIICIO ABILKCHNS SALTIEL, 3HAsl, W0 HA Yde-

PO Ty Aencinies g £ = —e{v X )
Mpiz gumcnin 3y 1ol e @ 30w i e8RS P artoies ue (i e
H 1A TolKil n NPOeKINAT HY KICHITEANYI0 B o1ua 1'11[1"}!0 It(ll)-
Ko 1i <19 M B K TP L TOPIN

Oraer ORpy Asocrs pannyca mupf (eH)

27.60(27.63). OnpeacanTb 1PACKIOPUIO ABILKCUHHA UACTHHLL M.IC
€11 41, HELHULCH 3dBld € 2 ICKIPHICLIRG, CLUH YACTHUA BCTYHIY ©
0 LIOPOANOE ISKTPHYRCAUL L0 ¢ ¢ flCpeMeliliiM HanpskenneM [ =
== dcoskt (A 0 RB—3aiannpie NOCTOAIILIE) €O CKOPOCTLIO ¥y, uep-
HEN WKL IAPHON  [AiPAS ICHII0  HANPIDKENNS (109, BAWSMHEM Clan
THRCUTH fpeneGpent B ouaek rpudeckos node 1a MACTHIY ACHCTBYCT
ch 10 F= —vE.

Qiser: y=——,—;—":—,- (l —(us % r). 1Ae OLL ¢ BALPABIEHa O fd-
NpsLRCHHIO RO, BaAI0  KOORIHEAT  COBILLAIET € HA4dabisiy
MO TGHEIeM TONKH B 1o 1¢

27.61(27.64). [lo  neraa/igoit HAKACUHGH HIOCKROCTH  ABIILETLH
TH.Ke 00 Tedo M, 10CTOANNG OTTRTEBAEMOE NOCPRACTBOM HNTI 8 LOpi-
SOUTAIBHOM HAUPABACHIH, Hapadaeanio npavon AB. C uekeropoto
MOMCHTA JBHKEHIC Te/ld CTHHOBNILH HPSMOUEHREIM N DaBuoMEp-
HEM, HPIFYM HI ABYA BIdIIMHD JHCPHCH [HKY.ESPBLIX  COCTABISIONENK
CKOPOLIN 14, KOIOP4A HANpaBield lapadiaedsno AB, paska 12 m/e,

212



Oupeneanth BTOPYIO COCTABAAIOUIYIO ¢y CKOPOCTH, A TAhdhe lATiime:
He 7 MTH AIPH CAEAYIOLGHA JAIMby  YhaOit paockoets {ga == 1/30,
noappnnent Tpenus f = 0,1, macca texs 30 wi

Oreer v =424 cnje, T=277 I,

27.62(27.65), Touka M MACCH @ HJADAHTLA §104 ACHCTBHEM ABYX
eI TIPHTSUACHHY, HATPABACHHDIA b HEROABILALM uenTpaM Oy 1 a,
(e pheydoh)  Beamising oTOX cHA BPONOPUMONAALHA  PACCTOAHK
or tovien (O u O, Koapuupesnt nponoplnoHaisiocT 0,1HHIA08 o

h 333948 o7 b LR W TR O

pasel ¢. JnHmcuue Haumiaeres i TOUhe Ay CO CROPUCTHIO Vg, AEPIICH-
ankyaspaen dnnnp 010, Oupeacantn, hdhyio TPACKTOPIHIO ONHIICT
Toyka AL, HanTn MOMeEHTH! BpeMeHi, ROPAQ OHJ NepecehdeT HAllpas
genge Juthint 0,0, B BHMICANTL £C KOOPANNATH! 8 STH MOMCIHTH
ppesenn Paccrosuie oT Touki Ag 40 0CH ¢ Pasilo 2a.

, K we b Al —
(Jrger  Duame 2a)? + TN I, 1ne k= == 4= 0,
Xy —=— 2{]‘, iy = 0; 11 ﬂﬂ/k, 13 =2ﬂ, Y = U, 1'2 === 2“/1“6, Ag = —2“,

g: =0 n T A Bpems, B Teuenue LOTOPOTO
Touka onuctisaet symne, T == 2n/k

27.63(27.66). Ha rouky A Maccmt m,
KOTOpas HAaUHHACT ABIH/LCHHE H3 110J0/hC-
wis Fe=rp (TAe £ — PABNYC-BEKTOP TOU- i"o
KIl) €O CKOpuLTLIO Uy, HCPACHANKYASpHOUW & f"’ 2
7o, HCHCTBYCT Citia IIPHTSHMCHRAA, Hallpas- g
JdenHas K ucutpy O 1 1poNOpHHOHAALHES h 3anave 2763
paccrosnsio o1 #ero  KosdhHuHeHT npo-
MOPIUHONAALHOCTH paseH mey KpoMe TOro, fla 7oKy AefiCiByeT 1io-
cToAuaa cHAa mcre HafiTy ypasiennce UBhA<eHHN i TPACKTOPItIO
qoukn KakoBo HONMHO OMTL OTHONiEHHC &ifc, yTOGH TPAEKTOPHA
ABIGLEHHA Mpoxopnid wepes uentp 0% € Kakod CKOPOCTLIO TONKA
npoiger uenrp 07

Orger: 1) r=—:-r0 -l——fi—sm q/cTt-{—rg(l -"'~:—)LU:> \/CTI,
1 ] 1

r
X == —ry

2
P () -,

ro(ll-?‘:;.) .

1

2) sanunc
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3) 1onka A npon et ueped wenrp 0, ecwi o fe =2

1) TouKa A upos et uepes neatp O CO CKOPOLTLIO Ua = —Ua B
MO {eHr Bpesend !===T/ Vg

27.04(27.67). DiLKe 1A TOURG  MJLLLL B DALdCT MY EHO lo3eHs,
ope Ie I5eMoI0 hOoRUHdTdMit \o =0, yo=n npi =10, noa xen-
CTHHEM CH IL TSIRLCTH (Rapd LICALHOR 0CH ff) 3 CH 1L OTTA KB~
WS 01 oL Y, AIPOLOPILIONA ILIOH  PA TORIBI0 0T 3701 0Ll (RO
himmeyr npopoplnion. ILHoeT ¢)  [1poeKitin 5aq 4461018 CROpOL Pit
TOMKH Hd OCH KOOPHHAT PaBibl U, = va, v, =0 QUpPCieanTh ipach-
IOPIHC TOHLAL, o TAKIKE MOMCHT Bpese-
HIL §) HCPCLEHOIN 0CLH v

Oraer. [packtopus

to &
1:=Tt3hk /\/F(h—-u) .

r . 241

) 1inc k= i h=Af
Rasarie 5708 27.655(27.68). Touka M saccw m
JABILKETCH MO ACHCIBHEM CIMR TAXe-
CTH 710 LLIKON BHYTPCHHLY NOBCPYNOCIN 110 1060 MILINDBAPD pajany-
Cd r. B paud.abnbin MOMCHT YTOd g ==2/2, a CROPOLTH TOUKN PaBlis-
Adch tydio. Onpesiednis cropocts roukit Moit pedRIiUNo HOBepIHOC i

whaxnapa npy yiae o = 30°

347

2

Orser: v =413 - Afgr; T= my.

t

§ 28. Teopema 06 nIMEHEHRH KONRYECTBR ABHIKEHMA
mMavepaduued roukd, Teopema 06 R3INEHEHHN MOMENTA
KOAMYECTRA IBLKEHHA MATePHAALHOR TOYKH

28.1(28.1). JKe.1e3n0A0pomiLiy HOeIA ABIKCTCH HO TOPHIOHTAMb~
HOMY 1 HDNMOSHUCHBOMY YUacTKY 3Ti Llpit TopMosKeHnt pasmiBa-
eTCs Cit'ld LONPOTHBICHHUA, paBtan 0,1 Beca noesda B MOMeHT Hayd.q
TOPMO/KENNA LKOPOLTH ROela pasiseresn 20 mfc [lanTi Bpews Top-
MOSKEHILSL )T TOPMOIHON Ny I

Oreer 20,1 ¢, 204

28.2(28.2). llo wepoxovaton HAKOHHOGI 1 (OCKOCTH, LOLTAB I5110-
weit ¢ topionrom yroa o =30°, UIICKJOTCA IHKEI0C TL 10 §e3 ld-
g4 LHON cKopoetht OnpeseanTs, v oseuciine Kakoro spesenn T Tedo
upop,el 0y aannel f=39,2 M, ecan xoaxphuunent tpems f=10,2,

Orger 1 =5c.

28.3(28.3). Noeza macent 4+ 10° k1 Bxom1 1o noaveM  =tgo =
= 0,006 (3xe o —yroa nolseva) co ckopuethio 15 m/c Koahu-
witestt ipenua (KosQ@uuUEENT CYMMApPHOIO COIPOTIL IeuUs) DpR ABH-
ety noesna pasen 0,005 Hepea 50 ¢ nocae Bxoda noezla iy
HOABCM c10 cKopocth Bajder ao 12,56 m/fc Hanti cuny tarn ten-

1080 34
Orger 23120 1
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28.4(28.4). Mupura M npuBsizasa & KOHILY NHEPACTALNMON HITH
MOA, yaciv wotoporr OA nponymeild yepes BEPTHRAALHYIO 1pYGLY;
Uipibha  ABHACTCE BORPYL OCH TPyORH HO  OWP)AHOCTH panduyca
MC =R, ntexnan 120 o6/unn Mennenno nrsiinpas wite QA B pyGhy,
YhOPAUNAAT HAPYALYI0 MdCTbh HHTH 2o gaune OAly, npu woropoii
rPbha  ONUCHINALT  ORPYMAIOCTL  PALUYCOM
R/2 Croavho 000p0ol0B B MHHYTY NENACT
T1IPLRAE 10 2TOI OKPY A HOCTI?

Oraer 180 o6/vuu

28.5(28.5). Hast onpeoaerchun Maccw rpy-
ACHOTG  ACIACINCAOPOALIOIO COCTAR MCKNY
1EIIA0B032MI H BAlOWAMIE YCTRHOBIE IH JNHA-
momerp  Cpeantce nokazamile  RHaMoverpa
Ja 2 M okazatoet 10° 11 34 10 me spems
coctap unabpan cropocrs o mfe (wiawa.ae
coLTdn ciosim ua mecte) Hamin macey co
craga, cctti hoaddument tpednst f== 0,02

Orger 3036 7

28.6(28.6). Kanon poised Oute noagpn- Koertaie 234
HHEHT TPeIA | hOUCC 3dTOPMOILCHHOTO ABTO-
MOGILESI O JOPMY, ecqill IpH CROpocTii e3uul v ==20 m/c ou ocranae.
JBderea uepes 6 ¢ nocae Hauana TOPMOAenn

Orger [ =10,34

28.7(28.7). IMyan macew 20 r BuaeTaeT 113 CTBOAd BIHITOBRIL CO
chopocibio v =050 Mm/c, npoGeras hawas cI180sMa 34 Bpemst {e==
=0,00095 ¢ Ounpeaentith CPEAHIOID BCINUHIUY NARACHHN 1430B, Bbl-
6pachiBAICULIA TYAIO, €Call NAOILAL CEUelNsl hdHaMa o == 150 MM?2

Oreer. Cpeguee aasjeme 9,12-10% 1 /mm2,

28.8(28.8). Touna M aABHAETCH BORPYI HENOABIAHOIO NCHTPA HOA
ACHCTBIEM CHJBL NpUTHAKeHist K sroMy ueHtpy llanti chopocts o,

¥

K sanate 288 K aypia 289

B HanbOAee YHANCHHOH OT I[ENTPL TOURE TPACKTOPHII, ECHR ChOPOCTH
TodRi 8 Hanbosee OAH3KROM K HeMy nojodeitun vy =30 cM/fe, 4 1y
B 0ATL pa3 foauie ry

Orser: vy=0 cM/c,

28.9(28.9). Haiith umnyanc pasHOJACHCTBYIOWEN BCGx CIUI, RCH-
CTBYIOILNIA HA CHAPAZ 38 BpeMA, hOLAA CilapAd H3 HavaJbLHOIO NOJO-
e O nepeaojiuT B Kausuciee notoacie M. Jano ve =500 M /c,
¢ = 060°% v; = 200 M/c; macca cnapsia 100 wr ‘

Orger TIpoenlut uMIyAnca paBHORCHCTBYIOMEN S,==~~5000 H-¢,
Sy=—43300 Ii-¢,
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28.10(28.10). Ipa acrepnmia Al v Ms onstcuiaor o/ i ToT LKe
2 L, Booxyee KO1opaio S iaxo tites Coue Pacciositie mesx ty
it gacroibio wdao, w10 avey Al oromes wonnko ctrat ot-
pesson upstvon  Ihsecrno, wro aduny avan ALM, pasusiacs a,
KOPjla Cepe BiHd ee Haxodn lach B pepure iy P lipeanosaras, aro
ACICPOILLBL  ABIAKYTCH  © PABILIMA
CCRTOPHAILHBIMIL  CKOPOCTAMIL, Onpe-
Ne TL ganay ayin MM, KOila e~
peliid  ee Oyser NPOXOAHTL HCpLs
Ao A, eean n3gecino, wro SP =
=RiuSA=R, ,

Orger: AWM, = %l-u

T ]
F o441 1410 28.0E(28 11}, Maabuux  Maccw
c 40 K1 Crout na n0103Lns CROpTID-
HLEY LAHCH, MdlLd KOTOPHX panid 20 K1, 1 A€J0CT KaAGI 0 CCalibiy
70 ok o wanyascom 20 11 ¢ Hannr ckopoctn, apioGpeiseMyio ca-
nssn 3¢ 15 ¢, cean koaduien s rpeunn f == 0,01
Oreer v=23,53 v/ i
28.12(28.12). Touxka conepizaer  papitovepioe  JInHKenile 1o
ORPYKIOLI L0 CRopoctiio o= 0,2 M/, Helag nodusin o0opoT 3
spesmsi 7 =4 ¢ Hautn iunyase § Cil, ACHCTBYIOIHX 1A TOUKY, 34
BPCMSL OJLIIOID TIOIYHCPHO 1d, €Cdl “fdecd TOUKIL 1 =5 kr Onapele imis
cpelee anauense e f
Oige; S=21l ¢, F=11]I
28.13(28.13). HUsa MateMaTHULLRIN MAATHOKL, DOABCHICHHBYX lld
unTax apum fon Iz (> L), cosepwaior KeueOduns  onRanosen
aMit 1Ty 1 004 MAstTHRKA OIHOBPEMEHHO HAUATIH ABNI Q1A B O.-
HOM HANPABJIEUHT 113 CBONY KPANNIX OTHIOHENILY nouoeiim Tawty
ycaouue, KOTOPOMY AQ ii6 Y A0B ICTBOPS s X1Ulel ) 1t [y a8 Toto,
HTOOL MJASITHHKH TI0  HCTEHElH  HCKOTOPOrO HPOMEIRYTKd BPeMeHy
QAUOBPCMERNS  BEPUYNHCH B 1O IexieHie papnosecus  Onpeacante
HANMEHBUHH BPOMCKRVTOR BpeMenn T,

Oroers VILfl, = kin, 1he k, n—neavie uucaa it apodn kfn neco-
wpatima, T =T, =nT,

28.14(28.14). 1llapuk Maccut m, NPHBKIAHHLIN K RepacTasivon
WHTH, (KO BT N0 MIAAKOR [OPHIONTAALHON ILIGCKOCTH; Apyioil ko-
OIL fINTI BTSINBAIOT © DOCTOABHON CKOpOCTHIO a4 B OTREpCTHE,
CABNAHNOC Wit NAGKOCTE ONPCACIUTh LAuHIKeHHE W4PHKA H NATH-
menne w1k T, ecan HiBeLTHO, YTO B HAUAJNLHLIM MOMEHT I0ITh pac-
NOJOMEHA 110 DPSIMOH, PACCTOSIHHE MUMUEY IWAPHKOM 1 OTBEPCTHEM
pasHo R, A HPpOCKURA 149200600/ CROPOCTH IMAPIKA HA REpPHEN THIY-
AP K HANPEBACHNIU HHTH PaBHd Vo

Orger B noastpuitx koopanHaTdX (CCAn DPHHATL OTBEPLIHE 34
HAUAN0 KOOPANHAT il VIO (p PABHLIM HYJI0)*

. el T mu, R
r=R—d 9= p—g. T=gw=ag7:
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28.15(28.15). Cnperequty saccy M Connna, nMest cjegylonie
neunsie papnye 3esan R ==6,47-10° m, epenuas naotHoeTh 5,9 T/M°,
fo Iasn nodyoct JeMuon opburk @ == [,49-10"" », Bpems ofpa-
e 3eman ponpyr Comuna [ =305,28 cyr. Cuny BeeMipiioro
THIOTEHIT MCARY RBYMSL MACCAMU, PaBUBIAME 1 AP, 1ta PACCTOSHHH

? PR
1 At cuntaes paston "‘T"II, e rl— MacCa 3emin, W3 33h0H0B
Keittepa cneayer, uro cutd upntaactus 3eman CosminieM  panita

2.3
47;.:;;” , bae r— pacctosiune 3esai ot Codliita

Orser M = 1,966+ 105 1

28.16(28.16). Touna Macctl i, (0jBepAhcHEAT AeilcTRiG  nQi-
TPaAbIOit CHItKL F, ONNCBIBACT JICMENCKRATY 2= acos2p, 13c 0 —
BOJUHHEZ HOCTOSNHHAS, £ — PACCTONNNG TOMRA OT CHAQBOLO HCHTPJ;
B HJAYAJBULIH MOMEHT == 7y, CLOPOCTH TOURK PUBHA oy il COCTIRIASIET
YIO.I ¢ C HpsimMoil, CORAUDMIONICH TOURY ¢ chioBlIM itenTpoym Onpeae-
MTE BEAEMHEY cUTH F, 1043, NTO Olld JABICHT TOYLAO OT PACLTOH-
st -

mt ( & (1)

|
ré dy® +T)' BAC €T )10 Cehlap

tlo dopmyae Ipme F=—
Hs CROPOLTL TOUKK

Jnrat
r?

28.17(28.17). Touna Al, Macca woTOpOil s, ABUACTCR OROJO Ie-
noABIAHOIO HenTpa O moj BANSIHEM ALl F, HCAQMSUICH 113 3TOTO
HEHTPA 1§ 3ABHCAIMEH TONLhO OT pacerosnusg MO =r. 3uas, uto cno-
pocts TOMhH p=a/r, 1Ae ¢ — BCAIMHHA TOCTOSINIEAS, [{JHTH Beji-
YIHY CHILE F )0 TPACKTOPLIIO TOURI !

Orger Cuaa upotsscuns I == wa?/rd, TPAerTOpPUT — A0 AP~
MIBCChAS CITHPALIh

28.18(28.18). Onpe 1e uril ABIACHHE TOYRN, MaCCa hoTopon 1 wr,
HO U LACHCTENCA WCHTPA 100 CHALL NPHTAACISL, O6pJTHO NPOHOPANO-
A ILHOM hYGY DACLTOHISN TOMBH OT UCNIPd NUPHTAALCHUS, BPH Cle-
Ao ey fa paccrosuni 1 os enqa papng 1 H B anavansuuii
MOVICHT PaCLrOSIe TOURN OT ICHTPL NPUTAACHIS pamito 2 M, cho-
POLTL U == 0,5 M/c n cocravager yio1 45° ¢ nanpasacHuen HpsM0H,
HPOBC 18IHON H3 NCHTd h TOYLC

Orger. ri= 14472, r="2"

28.18(28.193. Yacrtnua Al smacen | wre npaTAFUBACTCH R reno-
ABSLRHOMY  MeHTPpY O wnion, OGPITIIO  UPONOPIHOIAALHON  RTOI
Clelenn pacctostinsg ta cnda pasie 8 11 Ha pacetostinn 1w,
B iuaasisin MOMCHT MACTHHA HAAO ULECS 1o paccrostnin QAlp =
=2 ‘{ 1 Hveer CLOPOLTL, NCPNLH Lok mpHylo h Odly 1 pabnyio
0,5 u/e Oupenc.uts TPACKTOPIND HALTHIL)

Orger  Onpy AHOCTL pajtisyca | af, HCUTP KOTOPOH JICAHT Ha An-
iy Odlg pe paccroaniir 1 M OT HCHTPG TPITSACIHA

28.20(28 20). Touna Maccnt 0,2 KE, ABHAMIANCA MOT BAHSHICM
CILILL HPUTSLACHHA L HCHOABAAUOMY HEHTPY [0 32hOIY ‘BlIQTenis

Oi1ger: Cuna npitsiaenusa F = ruisinia
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Hiniorons onnetimaes moome > tmme © nonocsvn 0,1 v u 0,08 «
Boreacpne K0 o Qupetc s oo Y0 18 IL0ECelbiy 100 Be T
CIETEL HPUTHARLINGES £ 1P 4T0M AN/t

OT”{.? ;Iillﬂ = !,9? 10-3 II, ! min == ],2&}' 10_1 II

2827, MoTe tatHucchint  MJHTHHL,  KGALEL pddMdX KOTOPOIO
LML 01y COHYHAVY, M IBICICH CORYILUTETT MOUTHHKOM i §IpRt-
SMCHSICTen 1 t8 OTeMeT Bpevedn  Lhaing JUmHy § J7010  MasTHIKG,
CHNTAS Jenopenne o Tsgecin pasinrt 981 em/cd Kanoe spevia
MOk KUT JTOL “TASITHHE 130 sIyne, 1,0¢ ACKOpeHne CHIN THLeCT
O pas qeHpige eunoto® Kgo Uiy fy L0 DREN IMOFL CeRY I
JYHHINY aniTille?

Craer =991 v, T, =215 ¢, Iy = 106,56 (v,

28.22, B nenoTopost 1ouke 3CSINM CORVH UIBIH MasiTINIK OTCHHTL-
BACT Bpevu Npasp Lo By s BCpeieceit B PYROC tILLTO, O Of-
CTaeT Ha T oceiveg B et Oupeie unn YLhopeHiae ¢l [ TIheC Tl
B HOBO' HOJGACHNT CULY HHOLO 1ARTHITIK

r -
Oracr 1=t (l - W) , e fp— YLROPEHHE CHLIBL 1SheLTn
8 NCPHOHIM ILHON O, (OIKCHILL MaAATHHKL,

§& 24, PaGord N MOIMHOETD
29.1(29.1). Berouniw 1ok ABCD, pasuepu notopoto vkasatit

o pHcyime, HMeer Macey 1000w Oupetcaurh paQoly, KTOPVIO
WARO 3ATPALIb Ha ONPOKILIMBANGE CIO Bpalie.

- o IHILM BoKpYE pudpa D

N & Orser. 39,21 gila
—]-—]—'—i: 213,2(29.2). OupLicarh HAMCHLEN D paGo-
I I Ty, ROTOPYIO IMLIO SdTPaINine g Toro, 41ohi
7" MOMTL Hd D M TCT0 MALCH 2 T, ABHIAS €ro

3 o 1 HO HAK IOHHOK  ILIOCKOLTH,  coLtaBasgiollen ¢

T  — jopuiontot yie1 u 30°, Koaupuuient Tpe-
_[:l_ U"’
T el st 05

A l__f | 7 ON?L’T 183 l\,’.l:!\

294(20.3). s 1010 wiobm no utath S000 w2
BO UL Il BHICOTY 3 M, 110CTAB i H H4LOC C ABi-
1ate st B 2 1 ¢ CROILKO BpeMmeHil norpeby-
CTOSE (15T BLAI0 1hetnsss 20015 pafoill, el Koz
GUIENLI 1O 1 iporo pencrans gacocd 0,87

IO apuIIeBToM 00 Nti D W LTHE 300 te 1 50 oTnounte no s noil piboro
BovitHa ¢ 1 116 DBOTIT TPTICHEON N poeneTie o e ot IRl

CILIY poTOp ST W IR 00 1 Qo o won Poliaill B T BPULLHLY Lo
THE ity

A

B o il

Oraes 31w 43 v 20 ¢

20.4(20.4). Kak seiltka  MOHWMOLIL  AIOHL,  00GHDMAIONECH
81 paza B MIYTY MO10T wacen 200 w1 #a Beicory 0,75 1, L i Lo-
JUPIBHCIT N0 130010 ACHLTBIE Manlnna 0,77

Groer, 2,94 k3
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29 5(295) DBirmncant, o6111}i10 MOUIHOCTL TPEx BOJAOTIAROR, Pacno
JOMCHHBIA NOCTC 10BJTEILN0 Ha o liton pehe BLCOTa ILdileHis BOAL
¥ nepsolo Bolondid — 12 a, y 810po10— 12,8 M, ¥ TpeThero — 15 M
Cpenin pacaoj nofbt B pewe — 754 m3/c

O1se1 294 MBr

28 6(29 6) BunuctuTh MOULNOLTL Ty pOOLCHEPATOPOD HA CEIHILHY
TPAMBAION CETH, €C 1l HIC 10 BAFOHOK Ha INHHH 15, MdCtd hd 1010
Batomad 10 1, conporis tenye Tpennd pasuo 0 02 peca patona, cpennsst
ChOPOCTH BaloHa J 3 M/ u notepn 8 ceri 5%

Orsger 309 1Bt

29 7(29 8) Buunc 10T paboTy, hOTOPJS HPONIBOANTCSE PN NOJD
eve 1pysa vaect 20 KT 110 HARJOHHON IOCKOCTH Ha paccTostimi 6 M,
ec 1t Jro'1 oGpasyeMbi 1 I0ChOLTLIO ¢ 1OPHIONTOM, pasen 30°, a4 ko
Jpduent Tpenns paseun 0,01

Orger 598 O

29 8(299) Koisa typforon uier co enopocthio 15 yinon, 1yp-
Guita ero passusacr womuocrs 3800 nBr Onpenennte ciiy wonpo
THBICHNA BOAL A8HACIHKIO TYPOOAO L1 3Had, uTO hoadihnunedt no
Ae3nHoro  teuciBus  TYpOuunt # BuHTAa paseir 041 w1 yzen==
=0,5144 m/c

Orger 201,9 nll

29 9(29 10) lanTH MOMHOCTL IBHrATCTA RHYTPCHHEIO CIOPILHS,
ec |11 cpejlHee AJB iCHHE HA MOPIIEHb B TEUCHIE BCETO AOAR PABIO
49 H na 1 ¢w?, gania xo1a nopwas 40 oM, naciaab nopmias 300 cv?,
yucto padounx rodos 120 8 MHuYTY B KO(PPHHUNEHT NOMCINCIO ACH
creun 09

Orger 10,6 nBT

29 13(29 11) Wlandopaanumii wpyr anamerpa 0,6 M nenaer
120 o6/vun  Tlorpe6 sieman womuoets 1,2 aBr  Kosthduunent 1pe
HEA DITMOBA TROOTO hPYTd O aetat1h pabed 0,2 C wanod ¢l On KDYT
BPILANACT HITHHYEMYI0 ACTAAL?

Oreer 15915 H

29 11(29 12) OunpenemiTs MOIWHOCTE ABITATENS NPOAOALHO CTPO
14 IbHOIQ CTRIRA, CCTH A 1Md padodeio Aold 2 b, ero Hposo iy
Teniocets 10 ¢, cnia peaanns 1L76 wll, wosdipaunent noseanoro
JACHCTRSE (T ithe 0,8 JIBILACHNE LCHHTATL PABHOMEPHLIM

Orser 291 1B7

29 12(29 14) K nomiy VEHPYron UPYRHHLL HOABEHILI TPY3 MaCChl
M I 19 pacTsiaenist HPYARHst 1a 1 Mo o npatosanth cuay B ¢ 11
CocTannth BEIpAMeHie MOTHON MCAIHIUECKRON JEPIHE 1PY3d I1d IpY
snHe  Auinenne OTHCLTH h OCH 1, 1IPOBCHCHHON BEPTHRAILIO RBHHUS
N3 110 104CHHST PABHOBECHT i Py 3d HA UPYALNHC

Orger L=/ M2+ 1/,c02 — Alga

29 13(29 13) Iipn xo1ude Ha ILLAAX 18 AHCTSHINIO B 20 myv no
FOPHSOHTATLHOMY TIYTH UCHTP TAACCTH ILIAHIR] COBEPINA I fdpMO
nueckile holeGannst ¢ avnautyaon 8 cv o ¢ meproaoMm 1 =4 ¢,
Macea MLalina 80 wr, a noadupiusent Tpems antk o cHer f=0,05
Quipcie it paGoTY JILAHUAE Ho MJAPIIE, CCAN BCIO HICTAWUHIO OH
npowen 34 1 yac J0 MHIL, 4 Tdkan@ LPEJIHION MOMHOCTL JLLANHKG

219



Npnvenaune Cuntath, yTo pilorTi TOp 10 KA UK ORYCKR 08 uutp )
TUHROOTN ILIKHIK L oty DL pafionit upn ne oo AUHTR L SR gy Ty
ML ANCOT)

Orser A= 1021 gllx, ¥ = 1889 I3,
29,11(29.16). MaTematnuecksy Masiontg A Beca P oo oaapunm !
MO ACHCTBHEM FOPHIOHTAALNGR CILibt P/l noamstics wa sucory g,
Brinteants, HOTEIWAALIYI0 SHEPIHIO MJIHTHIKD ABYMS  (HOCOBaMI:
1) kax pafioTy coan rsxecin, 2) kak pa6orty, npo-

y} ancacinge cuaon Pufl o yxkasar,, npr Kakix
% yenonnnx 006a LlHOLOGA NIPHBOAKT K OLHHAKOBOMY
o PesLLIbIATY
1 L Pyl
f Orver 1) Py, 8 T O6a otBeis oaa-
N ! ) A KOBLE, €C.IH \MOIKHO HpencBpeun y2
[t Sl 2.15(2007). s ao3Mopesii® MOMYOLTH  jBH-
& Foqaieds paoao WKks A d L td ACHTA ¢ ACpPeBSIH-
T npiMie KO doikait Tlpasast serss BC e yuep-

SHHBJCTUH APYACHIHHLING BOLAME 6, a Jemas ce
petnn DE warsinsdacres tpysos Qupeseanrn MoUHOLTE AR ATeN S,
CUIN, BPARLIICH PABROMCPHO, o 1C1acr 120 of/sul, apn siov upy -
MUHHEIE AU TOKAILIBAIOF A iALGIL  TIPIBOH  HCTRH  JICHTH 8
39,24 11, wmocea ipysa pasitda b K, adaverp kB o =03, M,

Koo 2015 K sia0ic o 16

Dosnous darsiaessd persey BC uw DF et pasia Qn e, T0pMots-
mcp mrus Qupeacants padory ston chim B ] ¢

Orec1 1175 Br

24.16(29.18).  Tlocpewisom pLsILL  IepPeELRTLE  MOLHOLTE
15,71 w37 Paanye pevennoio mrusa 05 1, vi 10828 ChOPOCTh IWhIag
LooTBeTLTBILT 150 of /st Tipeano 1was, ato saesimenue I e ey
BCIBI POMESL 8 B0C G0 inlIe F11LAGHIIN { BOGIOMOIL BCIEI, OUPIC NiTh

ndrsbneyne 71 ¢
Qiger, t=1873 11, 1 =J710 [L
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§ 30. Teopema o6 HIMEHEHHH KHNETHUYECKOR snepriv
! MATEPUANLION TOUKN

30.1(30.1). Teao £, Macea hOTOPOIO PaBHA a1, HANGAHICH HA 1J41
ROR  [OPIIGITABLION  MIGCHOLTH K Teny nupukpensnena npy.mhni
ACCTROCTH €, 'BTOPOH  KOHEIL hOTOPON NpHAPensen h wapiipy Oy
Hauna nenulmp\mpoualmou npysiik pasua lo; 00, =={ B'uauam,
MBIl MOMENT TCA0 L OTKJIOHENHO OT NOJAOKeNs
pasuonecitst O Ha xouewnylo sempnny OF =a
I otiyuiene 6¢3 navanenon ckopoctn  QOnpene-
JUTH CROPOCTL TCAR B MOMCHT NIPOXOMJICHHS
HOOMCHHA PABIOBECHS!

Orager. v == ,\/ p +!., (1 —-r\!'i + )J

302(30.2). B }CJOBIIH}. npeauL) Mo 3aaauil
OUPCALNITE CROPOLTL Fena L B MOMCHT NPOX0.K- K1 101
JEARE IOXGIRCHHS pasuosecHst O, npeanosaiag,

YTO HJIOCKOCTh HICPOXOBATA H  KO3DMUUNCHE TPCHNA  CRO 1hACHH:
pasen f

Oraer: vt = = { ¢ [ + 6l —vFFd M = {tmg + ety -+

m

{
-}- C!’uz lliW]}

30.3(30.3). Tero K uaromitrest 4 mepoxosaToll HAKJOHIOH {10
CROCTH B TI0K0C YiG' HALTOHA 1 I0CHOLTH & FOPHIOHTY & B Jo > {g«
e fo— noapdiinnent rpedntis 10koa B HEhOTOpHIT MOMCHT Tedy O
ofililelta navaAbnas cKOpOCTh ¥a, HARPABICIINIA
BAO 1b  HAOCKOCTH punz  Onpefesut, nHyTh s,
npONACUNRH TCHOM R0 OLIRHOBKH, coan Kosch-
(UEICNT TPCHIR NP ABUACHIN pasel i

v

Oreer: & = 2¢ {f c08 £ 110 @}

30.4(30.4). TTo nangonnon nAGLKOCTH, C€O- hobaame 303
cTaBstONIC ¢ ropndoitom  yron 30°, cnyeka-
erest 003 HAYAALHOR CKOPOCTH MLACTHOC TCAO, Kos@upuHHENT Tpenns
panen 0,1 Kaxyio ckopocTs GyeT UMETh TC.10, BPOMAA 2 M OT liauax;
I ACHIN?

Oraer 4,02 m/c

30.3(30L5). Cudpsm MacLt! 24 K1 OBLLICTACT H3 CTBOJA OPYAHS <
crhopoctuio 500 /e Dauna ctoote opyinst 2 s, Kakono cpeatee aa
UEHNE EABICHIN Fa30D Ha CHAPSAR

Orger 1500 wli

J0.6(30.8). Matepuasuias TOWRQ MRCCL 3 kI RBI ANACH 1O LOpH
F0BTJNBEON MPAMON BJACBO CO ChOpocTLIO 5 M/c K Toune HpuaosiLmn
NOCTOAHNYIO CHAY, HanpaBienuyio supabo Iencreue ciian npenpaii
aoet, ueper 30 ¢, ¥ TOPNA CROPOCTL TOYAN ORIIATALL paBHON 55 M/
M HAUpaB ICHHON Bipaso llanTa BCARTHIY J10n CHELL M cOMCpHILH
uy10 clo padoly.
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Oraer T =611 A= 157k (

IT(30.7). Hp noxo e K oidpuid f1ee3t 1T CO CROPOCTHIO
10 /0 oot yaon, 3101 Koroporo o == (0,008 pad BB nekotopsii sio--
MUHE WHHHIOIGT HJYDIIET TopMO shin goc: 1 ConpoTHs leline oT Ttpe-
met B oocsy cocran st 01 or pecs qoesiad QUPCRLMNITL, Ha Kahow
PACCTORNNMI 1 HLPC S hdhOL BPCMH 01 HdUduld TOPMO/KEIHS 10231 OLTd-
wosiries Hpiusiio, sro sineg = o

Croer 353,31, 118 ¢

308030 8). Hoct( smaceer 200 7 nae1 no 10pi30UTA ILHOMY YYACTRY
man ¢ yeropomsey 0,2 /¢ ConpoTuniicuie OT Tpenis B ocsx
covtan e 001 BlLd DORILA 1 CHRIACICH HE 3ABICTIUHM OF ChO-
poctit Oupede tits MONHOCTL, PPAIBIBICMYI0 TCHJAODGIOM B MOMENHT
f=10 ¢, (L B HdYd ILEBY MOMCHT CHOPOLIDL {00314 PABISIACH
to si/c

Oiaer 1192 sBr

30.9(40.9). bpyc Haunmer LiBHIATLLS € HA%AALIOI CROPOCTHID Ug
HO LOPHIOHTAILION HMICPOXOBATON  ILIOLKOCTH 1L BPOROAET S0 no.tnod
OLLHIOBET pacctonine s Orpeiacintn KoO3pdinmiedt 1pemn cro.n-
ICHEN, L%ITTaH, IO LH 14 PRIt NpOHnOPpIIOHLILId  HOPMAibIOMY
JLaB [CHIN0

Quger [ =vif(2¢4)

JO.1G{30,10). FKeaestionopoxitast naaThopma HMeeT Mdcey 6 1
1P ABILKCHIL HCHEN LIBJIET CONPOTHBACHE OT TPeRls ¥ OCAY, jrdd-
oe 0,002% ce peca Pabomn yuepus n norosulytocs maathopmy i
HOKATHI €C HO TOPHIONTLILHOMY 1 UPAMOJIHEMIONY YUACTRY DYy TH,
Hene py s g fHee ¢ cilod 260 H Hpouta 20 v, on npeaocrasna n1ai-
thopye karnines castonr Buuneats, apeneGperdast conporpsdcHieM
BOJLIYXE H O IPCHHEM KO ICC 0 PEJBC, 11500.1bHIVIO CKOPDOCTL iLld1-
GopHnt BO BpOE IBIDKCHRE, J TALKeE Beth Ny ib, Apoiiaeinnm ewo 10
OLTAIOBRIL

Oreer vy =082 m/c, =314

SOT1(30 1), Tooz s nluniIcTes B LICHV, OKJIT1IBAON IO CONPO-
s reme 700 11 Hpr waao oy yaape Mo lorkd 1803a6 yiavBsercs
Bootery na vanny F=0,15 (v Onprae inTn NIty Moio1ki, ec i
NPH AV APe O NLIHERY TBO3 UL o deer chopocth v = 1,20 s/fe

Oreer 1,311 e

J0.12(30 12). Viasmm ua 3es no sctcopir sacest 39 nr yray-
ondcst B nowmy wa L8750 v Bovnc ieno, 110 nousa g MecTe najgenns
IWTCOPItLY ORI ILIBACE BPOUKE MOUIEMY B flee 1¢dY  CONPOTHB.ILHHE
310 11 C nisoi CROBOLTIIO * LTCOPNT touiin popepiiiocn ey nr?
C nahotr BHICOTY 010 A0 Dieil O1L1 ATTacts 603 Band.abHe CKOpoLi,
WoHit 3y aousepaouy 3eM il HpHoGPeLt JRATJBIYIO  CKOPOCTL?
CUlTACM IV AL TOCTOSHION 1T ipeHe(pel AN COllPOTHII e
BOI N LA

Oreer v=209 v/, =215} v

JO3(30 13). ITesyropueacunnie noett vacent 500 7, anutasncs
C  BITE HOULHIL UL (BDLLIC (M,  MCEBTLIBACT  colpoiubaciue R ==
= (7030~ 300.) [I, tag v—ckopocTy 8 /¢ 3Hds NAUJIBHY G CKO»
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POCTL 0Ll Up = 15 m/fe, Onupeae Tk, KAkoe paccTosiic npoiyier
noe3i A0 OCTJIHOBLIE

Oraer, 4,5 kM

30.14(30.[4). Tnasiyo uacrh yLTANOBRE J 18 SICOB AIEHST MaTe-
PHAIOB YRIPOS COCTARHICT TAMKEIAN CTAILNASL 01HBRA Al, upunpen-
QOIS K CTEPAANED, ROTOPLUT MOACT BpAUlaThed noury (el tpennd
BOKPYP HENOABIAHON FOpusoiitaaneoin ocn O Tlpiue-
Bperasi Maccon cTep s, pACCMATPHBACM oTauphy M
KaK MaTCpPUAILHYI0 TOURY, JLISI KQTOPON  PlcCTOsiHNe M,
OM=098] M OnpeacanTs chopotTh ¥ 3TON TOMKH B /7
HHAHEM nodoacitidnr B, ccan oita najder w3 sepxueio [
NOAOACHIN A € IBHMFOAIND MABON  HAUAALHOH CHO-

! . __A_k

poCibio, VT ™\
Oraer v=">6,2 n/c. ‘\
30.15(30.15). FHanncaTh BHPAmCNIG MOTCHUMAILIOH N

3UCPTINI YNPYTroil peccopht, npotibawmencst ita 1 ¢y or N 2

narpyski B 4 wll, ppeinonaras, uto nporud ¢ Bo3dpa- T

CTACT HPAMO HPOTIOPIHONA 1HbHO HArpy3he
Orger, 1l ={20¢4- C) Jia, com v B e
30.16(30.16). llpy.sna  uMeeT B HEHANPSLACHIOM  COCTORNIN

punny 20 e Curna, neodxoznsas 211 nIMCHCHNR ee A amim Ra 1 oy,

paeHa 1,96 1. C nanon cnopoctsio ¢ BEACTHT H3 TPYORH MAPHK
macen 30 r, ecait npyasiuha 86144 Caa-

k sagane WO I

12 ao pamis 10 em? Tpy6ua pacno 10- \\\Wj

MCHA 1OPHIOHTANBLIG N T R OOrETETE: =
OTBeT 0 = 8,08 ch \\ \\\\&\\.\\N\\\\\\\\\\\\
30.17(30.17). CraTiiucenim  nporu@ K 2if1ic 3016

G8)1kH, 3J1DPY.KCHHON IlOCCpefiliHe [Py

soM Q, pasent 2 ma Hantu nanGoawminn npornd 6a1nn, npenedperan
eC Maccoll, B ABYX (A¥"Hada 1) noria rpy: @ noaoscH iia HCH3OTIfy-
Tyl O4ixxy # ouymen Ocg wavtansnon chopocTi, 2) xoraa ipys Q
MAMACT Ha CepeAly HCH30IHYTOH 6aIKil ¢ Bhicorsl [0 cm 6es naua.in-
HON CLOPOCTIH

A8

SEEIRHIH0000 e

1 >
N
Y

-

/{/’/////

A

o

K 21200 30 I8

TIpsv peluimt 3170l CICNyeT UMCTH B BH LY, w10 ¢y, Aclletsyiomas 11 rpvi
cp CTOPOHLE G1IRIL, NPOROPUHONITLIE ) L0 IpoTH} B

Oreer 1) 4 mM, 2) 22,1 Mn

30.18(30.18). Mse uenanpamcuuue npyxunn AC y BC, pacno-
AOACHHBIE J10 TOPIIONTAILNOY HPHMOI AL, HPURPCILAGHLL 1A PHIPAMIL
h lenoABHAHUAM TounaM A # B, 2 B Toune C—un rupe Maciw 2 Lr.
Mpy.nna AC cansactes na 1 on atton 20 H, a upysnna CB pu-
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3
Trumacren a1 oeM cuaoit 10 11 Paccrosinne AC = BC =10 cw.
Lstpe € coolugena ¢ROPoLTs o =127 /¢ B fdh0M HHIPOBIRIIN, 410
HREL AOC 1,1V 1001e s IBIGACHILL O BPOXO INT qepes Touny L, Koop-
HaiLl KOTOpon ip==8 (M, gp=2=2 (¥, Ll 3a HIWLLIO KOOPUAT
BPUHSITE TOMRY A 15 KOOPAIATIILE OLH HAIPABNTH, KK VK4 3AHO [
pucyuke Qupe e iuTh CKOPoLTh ENPH B MOMEHT NIPOXO.A 1eiis ce ue-
Pe3 10MKY D, JCIKIIYIO 3 BCPTHKAALHON 1 JOCROLTH X4,
Oraer v==1,77 Mfc
30.19¢30 20). Tpys M peca P, nowewenisn B toune O na e
PeCSTARBMON HUTH BB {, flAWItHaCeT JBOLAILLR B BCPTHREILION
RAOLKOLT GU3 ldYdiABIoIT CKOPOLTH N3 1OY-
< g A ki, apu 010y rei BRI coupoTacss epys M

{ #] = aocimnetr notomenist C, 1Je €10 CKOPOC L
Y ’;‘ o0piTHICs 8 UL HPHESS HoTeHusa sy 0
N (y  OHLpiino, OO0} GLIOWICIRYIO  CH (01 PSLECCTI
S - ipvie M ow Tonke B, pasnon wy.aw, moLepo-

TN iITh EPafHIKn 3MCHei KINRTIReLKOo 0 1o-

FUMMHA 1LEHOIL 3MePLINL 2 TAKAME 1Y C) 'iMl
B 32BHCHMOCTH OT Yida g Maccon i upe-
HeGpe,

Oroer, Jine CHHSCOMAL 1 Ipsivas, NNCIONINIE § PIBRCHHA

=Plsp, V=P —sip), 7-FV==pI

K vty i)

30.20030.21), MaTtcpiaavias TOUKQ Malcll mt COBCPIMACT 1apMO-
HICChE Ko 1ehanust 1o ppssion, OV Ho U Aeuctsned yopyion poce
CTAHAB MBS €18 1L WO ¢ 101y [ommeMy  3akowy v == a sin(k! +3).
[Tpenetperast CONPOTHBICIIANH, HNOLTPOITEL EPADIELL I IMCHCHNS KN
lieTHRechon steptht T 15 notenumnaasnon aeptin Vo usisn nienes
TOURN B JABHLUMOCTN OT KOOP LHHAiH 45 B e fe hoopaniat V=1,

Orger 060 1 padiiKa ~ napaGo 181, IMCIONUIE ) FaBRCHES

mhY . il Tt
; —v), V= —

30.21(40.22). Kaky10o gepiithd iblHyio i1y, IOCTOHNHINIO 0O Bedn-
YIEIC 1 LUPABACHHIO, HY (O BRI I0KUTH W MATEPIa ILHOH TOUKE, TT0G1]
HpI B ehon ToNKE 1t 310 ¢ BUCOTL, PABHOI pd (H3CY 3evian,
L LRI COOBULI [ TOURC T 1RVID Jhe ChOPGLTH, hdh O 10 BPUTSHAKC
st ko 3eriac, oGPAo GPOROPIEHONAILHAE  Ki ) (Pa1y P ICLTORE NS
TOHRIL 10 MU pd 30y 11?

Oraer Pf2,11e P—pic iounae i nonepsuoctst 3est iy

30.22(30.24). TopHIOHT DA 1S UPLANIL Tkl KOIMIE KOTOPOW HPI-
BPON CH MATLPILLILHAS TONE 0, CAUTA G 108 P 0 Haxo Wics B Iohog,
Brevino arit P vMesier nanpag rerie 151 UpHse BpoTisono [ominoe,
Onupe te nnG, HPUILOPCLAH L Oi BPIIRSLEISLL BO CKO LD I3 HOMY-
HOLOMILCLS BPH JE0M Hato tee pacisiacune fy Go nage fgepisona-
N2 1LHOLO LU

Qiacy 1’3;’]1 -}
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30.23(30.24). Teno Gpowelto ¢ nosepxuocTi 3eman Bsepx no Bep-
Fila INNOR JHHHN ¢ HAY3NBHOH CKOPOLTLIO To. Onpegennrs soicory H
o wisTHA TeNa, NPNHIMAst BO BILHMAHHE, YTO CHAL TAMCCTH HIMEHS-
¢Tel 0ODATHO APONOPUHOHATHHO KBJAPATY PACCFOSIHHA OT HEHTpd
3eMaH, CONpOTAD ICHUEM BUSAYAQ Npetebpedn, Panuyc’ 3eman R=

= 6370 ny, vs=1 nu/c.

Rey — = 51,38 &M
2R — v

30.24(40.25). dse vacTHULL JaPAACHDLL TOMOKHTEABHLIM SACKTpH-
[ECTBOM, JAPHAU UEPBON “aCTHULL gy == 100 Ka, sapii1 sTOpou vacTiino
g:=0,1 41, NepBan yacTUUA OCTAETCA HENOABHAION, A BTOpPaAs NABH
Aercs BCAGACTBHE CHJLI OTT2JIKHBRUHH OT REpPBOH HaCTHILEL Macea
BTOPON U4CTHULI pdsiia | Kr, HaYaAbHOE PACCTOAHME OT liepBol uvac-
THUL PABHO § M, 4 HadasLbMas cKoOpocTh pasia nyhuo Onpexenuts
BePAMIE npeden AN CKOPOCTH JIBHAYLIEHCS! HACTINIL, HPHUAMES BO
BhIMAHNC JCHCTBHE TOJILAO OQHOHM CHAL OTTATnnBanus £ == g,q./r¢,
L)€ r— PALCTOMIINE Me KUY HACTHILAMH

Oraer 20 mfc

30.25(30.20). Oupenenutsy CKOPOCTL Ug, ROTOPYIO HYihHO COOOUIATD
RO SeNTHRRADL BBEPX Teay, HAXONAUeMYCH Ha HosepxuocTH 3emJtH,
N1 TOLO, 4TOGL! OHO MOAMANOCH W4 BLICOTY, PABHYID 38MHOMY paluy-
Cy, HPH ITOM HYAHO IPUHSTL BO BHAMAHHE TOALKO CHAY HPHTSLACIHA
JuaaM, horopasg wiMewsteTcr 0OpaTHO NPONOPUNOHAABLIIG hBAJAPATY
PACCTORHHA Tedd ot uentpa 3eman Papuye Jevan pasen 0,37-100 w,
YChOPCHHUE CHILL AIPHTHMEINS HA (oBepXHOCTH 3emun pasio 9.8 m/c?,

Orser 7.9 xu/c ’

30.26(80.27). tlajiTn, ¢ Kaxofi CROPOCTLIO Vy HY.KHO BLIGPOCUTL CHA-
PAa C NOBEPANOLTH 3eMay 1o HanpasaenHio k Jlyue, €ro6u OH nocTur
TOURK, PHE CILILI NpuTH.Kenust Jeman u Jlyitt pasuw, u ocrancs o
5708 Touke B pasnovecud HAsumennem Jeman u JIyHul 1t conpotHe.ie-
HHEM DO3jyra fpeHedbpeudb Ychopeile CHIbl TAXKECTH ¥ [OBEPXHOCTI
3enan g =9,8 /e Ornowenue macent JIynsl 1 3eman m . M =1 - 80;
paccroanne Mexny uuMH d==G0R, rae cunraem R =06000 kwm (pa-
nye 3eman), '

Koadpunuent f, sxoasmuii 8 QopMyAY AAs BEAIMHHLI CHALl Bee-
MHPIOrO THIOTEHHA, HAXOAHM H3 YDPaBHEHHUH

Orger, Il =

o —

M
2%R(A—R) N7 W—R—R 5914

Oreer: vi= s =
d M 0 14a

I ‘
=, i Uy== 10,76 Km
C=Soymm MY ’ fe

gR, rme

L
30.27. Tpynt yrpambobnuaetcst pyunofi 6aboit maccwt 60 xr uw ¢
nonepeuntin ceuettitem 12 am®, kotopas mataer ¢ sucort | m, Ipu
‘flochenneM yiape 6aba BAOZHT B [PYNT Ha raybusy 1 cMm, upduem
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CONPOTHB/IEHHE TDPYNTA ABIDKEHHK (20611 MOWKHO CYHTATL NOLTOAH-
oM Kakyio nanGoapiylo uarpysny Bolieput rpynt, He napas
ocagkn? Jlonyuiaerca, 410 yrpaMOOBaHHLIK FPYBT MOMeT BbHIIEpKaTh
0e3 oCalKM HAIPYIKY, HE NPEBOCAOAAULYIO TOIO CONPOTHBIACHHH, KO-
10poe sorpeyder Gaba, yraydastsch B TPYHT.

Oraer 494,9 klla '

30.28(30.28). lHaxrnolit andy NBHMKETCA BHH3 CO CKOPOCTLIO Up =
=12 mM/c Macca andra 6 T, Kakyio cHAy Tpenns Mexay AHGToM’
H CTEHKAMH MIAXTL HOJJKEN PAJVHTh NPEJOXPARHTEAbHBI IapaLiIoT,
91001 OCTANOBHTL JHOT HA NPOTAMCHAH NYTH §==10 M, ecan Kandr,
yaepuramawnui Jgudr, o6opeanca? Cuay TpellH] CUHTATb NOCTONHHOIN,

v
Orger: Fe=m\ g -{--5—; = 102 xH,

30.29. Koabno maccnt 200 © CKOABL3NT BHH3 MO NPOBOJOYIIOH nyre,
uMoiowern Qopmy napaboan y==x% Konbuo Hayaso ABHFaTHCH H3
104k x=3 M, y==9 M ¢ HyJCBOH HaYUALHOH CcKopocTLio. Onpepe-
JHTh CROPOCTh KOALILA H (HTY, H.ERCTBYIO[IIYIO Ha KOJbilo ¢O CTOPOHD
{IPOBOJIOKH, B MOMENT HPOXOKHEHHA HM HIDKHCH TOUKH mapabonn

Orger vy = 13,3 m/c, R=72,8 H.

30.30. MajematnuecKHil MaATHHK WIHHN { BEIBEIN H3 NOJIOKEHH:
PaBHOBeCHs, COOGIIMB €My HAYaJbHYIO CROPOCTh Uy, HaMpaBJeHnYio
N ropusoHTans, Oupepesints GARHY AYTH, KOTOPYIO Ol ONHICT B Te-
yeHHe GAHOTO NePHOLA

2
Orger' s= 4l arccos (l — 2—:::-)

§ 31, Cvewsannuie 3apayn

31.4(31.1). I'pys macent 1 &r noaBelned Ha HUTH Jawiut 0,5 M
B Henoapuxuod Touke O B Hauagunblii MOMeHT 1py3 oTkaoHen or
BepTHKanK Ha yroa 60°, a
eMy COO0UIeCHA CKOPOCTL ¥y B
BEPTUKAALIOH NAOCKOCTH 1o
MePueHIHKYNAADY K HHTH BHHY,
paBiaa 2,1 m/fc. Oupefenuts
HATAMCUKC HUTH B HAaHHH3-
wem HOAMKCHHH B OTCUHTDI-
BaeMyKW 10 BEPTHKAAH Bhl-
COTY, Ha KOTOPYK rpy2 noa-
HAMAETCR HaJl 5THM M0J0JKe-
HHeM

- Oreer: 28,4 H, 47,5 cm.

K sanage 91 3 31.2(31.2). Coxpanss jc-
A0BHA upeawaymeii 3anaus,
KpoMe BeJSHTHHK CKOPOCTH o, HAKTH, IPH KaKoil BeANYHHE CKOPOCTH Uy
rpy3 G6yHeT HPOXOIHTL BCIO ORPYSKHOCTD.

Q1aer. vy > 4,43 M/c

31.3(31.3). Tlo peabcam, nosoxenssiM no nyTH AB u o6paayio-.
WIKM 3aTEM NeTJI0 B BHAe Kpyroeoro koTuita BC paanyca a, ckaTbl-
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Baetcst paronetka Macen! m C Kawofi BIICOTHL /i HYKHO MYCTHTH ha-
OHEeTLY 0e3 navajbnoil ChOpPocTH, WTOGLI OH4 MOPAA UPOHTH BCIO
JKPYANOCTL hOJbUA, He OTAeAAACk oT llero? Onpepeantes Zaenemie N
BaroneThit Ha hOALNO B Touke M, anst noropoit LMOB = ¢,

Orser: h>2,50, N=mg (-%ii—- 24-3cos rp).

31.4(31.4). INyrs, no noTOpOMY ABHYKETCS BAPOHETKA, CKATHIBASCH
H3 TouKki A, o6pasyer pasoMKUYTYIO HETAIO pajHyca r, KAK HOKa3aHo
Na pucyske; L BOC=
i= /. BOD =ua. Hafitn, ¢ ka-
KOH BHICOTH fi JOJIXXHA cKa-
TLIBATHCA BaTOoHeTKa Ges Ra-
14AbHON ChOPOCTH, YTOOK OH4
Morna npofitH BC etTiio, a
TanMe TO 3HAYCHHE yrna o,
Al KOTOPOM 9Ta BhlicOoTa A
HalrMeHblan

¥Yeasaune Ha yuactke DO
HOITP TRMECTH BAFOUCTHR coBepina-
€T 1apaboJiechoe IBIKeHHe R 31n7ye M 4

Orger: h=r (l +cosa+ -2?15&-) 3 Mo npn 0 =45,

31.5(31.5). Tamenas cranphas oTaHBRA Maccsl M ==20 wr npu-
KpenyieHa k CTepAhno, LOTOPHIT MOMET Bpamtathes Ges  Tpeuns
BORPYF HeNnoAsimHOE ocH (. OTHUBhA NAXAST HS HCPAHETD (1GJI0LE-
iust 4 ¢ IRYTOALN0 MaNOR HauaNBHOHA chopocThio. Flpenebperas mac-
cOK CTepXHs, Oolpele]uTh Hanboubllee jpapjicnue ua ock. (CM, pucy-
HOh K 3agaue 30 14.)

Oreer: 980 H.

31.6(31.8). Kako#i yros ¢ BepTHhaanlo coctasaseT spditatoinnics
crepmenb (B npelbifylileli 3afade) B TOT MOMEHT, hOFAa AasAcHile Nja
OCh pPaBHO HYJ10?

r8er: p = arccos(2/3).

31.7(31.7). Tapauudrner macewt 70 Xr BHGpOCIACH H3I camoscTa
i, nposeres 100 M, packpstn napaunor. Hautu cuny watsadenns crpo-
0B, HA KOTOPLIX 4YeJoBeK OhA moABeMICH K flapaliioTy, el B TeueHIle
HepBKX MATII CCKYHA ¢ MOMEUTa PAcKPBITHS NapanioTa, NPpH NOCTOSH-
lioili CHJe CONPOTHBNAGHIIA JBMLEHBIO, CKOPOCTh MAPAINIOTHCTA YMCHb-
unttack Ao 4,3 s/c. ConporusieniieM BO3AYrA IBIIKCHHIO UEIOBCKA
npenebpeus

Orger: 1246 H

31.8(31.8). 3a 500 M Ao craHWmi, CTOAMWEH HA HPNTOPLE BLICOTLI
2 M, MalIHHNCT NOE3/d, HAYIMETe ¢o cKopocThie 12 Mm/c, 3akpbla nap
H Haua’a TOpMO3NTh. Kak Beanko nommno GHTH CONPOTHRACHHE OT TOD-
MOMEHHSA, CYNTAEMOE NMOCTORAHLIM, UTOOL! MOe3f OCTAHOBHACH Y CTAH-
Hity, ecan Macca ioesja pasua 1000 T, a coupoTusiacHite Tpenng
20 wH?

Orger: §l,8 wH.
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31.9(31.9) Tsxeaas OTIMBRA Maceht M AIPUKPEIIEHD K CTepnto,
ROTOPLIN MOMCT BPanta LUt Ges Tpeins BOKPYT ueHo bliAlon oy
% OIKJIOHEN OT BEPTUXRAIM Hd yi01 Go. 13 oTOro nana. unoio nogo.mne-
HINsE 01 BIBKe COOOULLIOT HAYAIDHYIO CKOPOCTh Up (€M PHLYHOK) Onpe-
AeaiTh YLHAHC B CTEP/KHE KaK (yHKiuo yiaa
OTKAUHCHIST CTLPIRNSE OT BePTHKAAM, ipenchpe-.
rast maccon crepais Ianua crepais f

Orocr N =Jdmg cosp — 2mg cosp, - mo /I.:

Ec N >0, crepatenn pacTanyT, ccan N <!
< (}, CTepIKeHb CIKAT '
JL10(3L.10). Cpepuucckpli MasITHIHK COC10HT

h it 310 1 wutn OM & i {, npuKpenAeHHon olnus
KOIUOM K HeNnoABILKyolt Touke O, I TAKeaon

touknt M peea P, npis penicHHON K APYroMy xoumy 1w [ovky
M orThionBIN B3 DO SOMCNNN DABIOBCCI TAK, 4T0 ee hOOPAHNATH

i .4

Lt 3116 LR F AT ]

ctain npH =0 11v= v, =0, 11 COOOGINH 11 €11 HANAILHYIO Chopoy TS
vw=0, yo=0v Lo =0 Onmpceac.IiTs, NPI KALOM COOTHOICHHI HaYa 1h-
KLY ¢ IOBINE 1k M 03,107 ORICLIBATL OKPYIKHOCTL B 10PHIOUTA -
IHOH [ {0CROLTIL 1L hakoBo Oy act spemsa obGpauicuis toukn M opo ston
OhPYKIOCTH

Oreur. vo= 1y Vgfz, T=12aly

JLEI(3L1). Jintanig upr npLRKRe € 1PEMI IMHa (VCAICICS €
scianar AR, wawn onemon woi yrion w== 30 g ropnsomiv Ilepea
OLPHIBONM Ol LPONO INT 160 IBUIYIO 10PHBOHTAALIN IO 1 ontadry BC,
L DIIIE KOTOPOn npis pacucte npenedpelactt B Mo 10y otpima (b .-
Hilkh TO MLON LOOGIACT (¢BC BUPTHKA ILHVIO COCTAB BUOLN I CKOPOC, 1y
v, =1 s/c Bucora scianaant it =9 1, noapduunair spoms 10K o
cici f==008, .nuns npiset jennn €D oGpazsver vior B== {7 ¢ 10
prgonto 1 Qupe,ie imTh JAaTLHOCTH | 60 1T XK, npuitelper 1
COUPOTIS (G BOLIN\A

Mpairreganue T suecmiio GO T CURT IR T, MIMUDHC v OT 1OIKIE
OTPr £ 10 Ta 1 e IR INERNEKG 1y gnens CF

roger =474 M.



31.12(31.12). I'pya M meca P napaer Ge3 nauaiplon CKOPOCTH C
phicott H Ha manty A, nesxawmyo o canpaanuon npymune B. Ot
HENCTBASL yHABlero™ rpysa Al npyabina cAdnmactes na Beanumiy ft
He yynThbast Beca mutsl A 3t CONpOTHBJCHIT, BHuncANTL BpeMsa T
CAhaTHA NPYANNB 113 BCAHHIIRY 1 a HMEAYILC S npy

108 CILABL IIPYHSIHBE 3a npema 7. ; .
Orser: TE',:?(%_“)' S=P(T+ /2;! ), :
A T L |
I N ETTUETD
" lrg = =— ) = N
rae iga TR & : :
.4=:5=‘-

S1.13(31.13). Tlpi paspLIBe MJAOBHKa OAMA 13
¢10 vacTed, HAHGLNCEe YAANLHNAS OT MCCTA KATACTpO-
(ul, oxasanace na paccromiiit s =280 M or nepno-
HAUAALIOrG  Honoseunsn  [lpencBperass conpoTusae
HICM BO3AYAZ DIPH ABILKCIMIN YhA3JHHOH Y4CTH H3
HCPBOHAUANLHOFO 1IOAOACHIS B AOHCHNIQE, JCAanice R vatau 3112
B TOW € FOPITIPNTA IBHI O TOCKOCTR, HANTH HAEMEHD-

e BO3IMOMHOC 3HJAUCHIIE YEJOLONI CHOPOCTH MAXOBHRY B MOMCHT
KRATACTPOPLE, CCAN PAJHYC MaX0BIha R =~ 1,75 M

Orser. nn == 280 o6/mun, uau w=30 pan/c.

$1.14(31.14). T'pys A, noapemteniibii f1a NPYRHHNC K BOP\ICH TOURE
A KPYPAOIO KO'ILIA, PACHO.I0ACHHOTD B REPTHKAALHOH 1 IOCKROCTIL, $la-
JIaeT, CAOTHIN [0 hOUbBLY Ou3 1peHis "Hafiti, narona 10740 GLiTh
ACCTKOCTH TIPYIINL IS TOTO, UTOGH jlaBieHue
Ipy3a HA hOMBIO B HILKHEN TORhe B paBusnoch
hY 110 PN CJASAYIOUIHX HABHBIX! PANHYC ROYBLIA
20 cur, MaCca IPy3d 3 ki, B FAIAALHOM N0 TOACHIN
1py3a paccrosinne AM pasuo 20 eM 1t apysnna
HYCCT HATYPAALHYIO JAHNY, UAMJIALHAN CROPACTh
19334 PaBild NYIO, MACCOH RPY ARRL PCIEOpens )

Oreer {lpyaaina Domtana YAITHATLCH 114 K 1e1aue 30 1
1 ¢t upu aencronn cuasl, pantos 4,9 11

31.15(31.15). Onpeac uth Rasicune 1py3a M ita hoeilo B nnalcH
soune B (prcynon npesntiyiien 34,49it) NpR CACAYIONH ZANKLIN po-
1uve Ko 1wita 20 ey, Macca 1Py 3 7 Bi, B HANAILHOM 1O 10MCIEHI TPy i
paccronrine Al pasio 20 oa, npivey APYANHE DACTAHYTA it A 1iH1a ce
BABOE 60 IbHIC NATYRA.IBHON HMINILE, hOTOPARl paaila 10 ¢M, AecTholTh
NPYAHHE! TakOBa, NTO OHA YAJNNASCTEH Ha 1 CM #pH HCHCIBIN CH.ILI
8 1,9 11, naye.aoiidst ChOPOCTL IPy3d PABHd HYJI0, MacCOi [Py ANl
npeuedperacy

Oraer Haprtenue vanpaes icuo ssepx 1 pasho 68,6 11

3LIG(31.16). Fraanoe tameaoc who ibio M weca Q moKer chotn-
3k 63 TPeHls No AYTE OkPYHHOCTH pannyca & ey, pacnonomeiiicH
B BCPTIhAABHON 1TOchocTH K ho ouy npisasanae ynpytasn nutsh MO 1,
APONOISTILAST HOPC3 1 TRAROC JICHOMBHANGE KoLl O 11 331 penicHnas
& Tonke A TIpHIATE, 9TO HATILACHIE HATH PABIO HYAIO, KOTHZ HOALLO
Al panornrest B Touse O, 10 470 L I8 BEITHLIBABIST Wl Ha | oM By Adio
P TOAHTL CILIY € B Hayd 1BHLIE MONMEIIT hONBUO HAAOMITCH B 10YRE
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B B ueycrofitunpoM panuoBetill B APH IHYTOXHO MAAOM TOJIKE Ha4M-
HACT CKOAL3NTL 1O oKpyxuocTi Oupeacints Aanseiie ¥, npowssoau-
MO KOJbLOM HA OKPYIKHOCTh,

Orger N ==2Q + cR 4+ 3(Q + cR)cos 2¢; napaene UaNPaBACHO
napyxy npu N >0, suytps apn N <0,

31.17(31.17). I'pys no.nciuey wh owartn ganum 0,5 M B osenoaniK-
noii Touke O. B nauanion nosomeunn Mo rpys orknouey or pep-
TEKag wa  yron 00°, n
eMy coo0liena CKOPOCTL vy
B BCPTHKAABIOCH RJOCKO-
CTH O UCPHEHAHRYAAPY
K HOTH BHHS,  pdBlan
3.5 m/fe

i) Hanta 1O noaoxe-
e M rpysa, B KOTOpOM
irraMense HuTH  Oymer
PUBHO BVIIO, Il CKOPOCTL )
B ITOM NOT0MKCHSIL.

2) Oupeneantb Tpaex-

K oam1awe 3 1u K aanvie 31T TOPHIG [OCACAYIOULLIO ABL-

XKCHHA rpy3a 10 TOro Mo-

MENTA, KOIJid HITh GYLCT ONATo HATALYTA, H BpEMs, B 1eyellie KoTo-
POTrO TOUYKA HPOIACT 3TY TPIEKIOPItio

Orger: 1) Tonoxenne M naxoantcs Halg TOPHIOHTAALIO 10MK0 O
na paccrosinnn MD = 25 e, v, = 156,5 cm/c

2) TlapaGni1a MABC, ypasueniie KoTOpoH, oTHeceHROE K Ocanm My

1t My, HMeeT pug ¥y =1 4/3 — 0,08v% rpys omicksaer 3Ty napaGoay
B Teqenuce 0,55 ¢
31.18(3L.18). MartemaTurecknii MafTHHK YCTAHOBAGH Ha caMmojerTe,
ROTOpBII nojunvacrea Ha Bcory 10 kM Ha rakyo vacts vajo yseitn-
WITL AHHIY (ITH MasiTiilka, uTofbn Nepuoi Ma 161X KeneGanifl maar-
IHKd A 3TOI BLILOTE oCTascs Ge3 uamene-
nnii? Cuay taxecin ctiniath o6patio nponop-
IHOHANBION KBAJLPATY PACCTOANNA A0 Uen1pa
3euan
QOraer; lla 0,00313{, 1ae I— nmuma unm
14 HOBEPXHOCTH 3em.in
31.19(31.19). B wenoasmkuon Touke O
nocpeactoom Tt OM annuet [ noaselled
1pys M maccw m B HiuaJdnHbN MOMEHT HHTD
OM cocTaBaneT ¢ BEPTURAJLIO JroT & H CKO-
Eanmie pocts 1py3a M pasna mvno. [Ipn nocacayio-
ICAF JBHIKEHMI IIHTh BLTPEYART TOHKYIQ mpo-
poAaoky Oj, HANPABICHIC KOTOPOH NEPRCHANKYNRPUO INIOCKOCTH ABN-
QI TPY3d, d U0 IOIKCie OIPCACAACTES NOARPILIME KOOPAHIATANM LS
h=00, u p Onpcueants HauMenLIee 3Nauchie yraa o, APH KOTO-
pox muth OM noc.e peTpetil ¢ NPOBKIOKON GYACT 14 11ee HABNBATHCH,
4 TAKMKE WIMCHCHHE HAFLACUNS WUTH B MOMEIT ¢e BCTpeil ¢ Npono-
Jonon To ugiunoy Upono kNl fipenedpeu,
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k(3 3
Orger o= arccos ['T (-;2— 4 cos ﬂ) ——2-], naTaAeHIe NHTH YRean-

{ 3
YHBACTCS A BCAHUNRY 2nzg7'(—2- 4 cos fi) .

31,20(31.20). Taaenast Tonka M Mmacch m ABMACTCH NHO BUYTPEH-
Hen NoBepXHoCTH KPYIAOTO IANHAPA pamiyca r- CullTas HOBEPAHOCTD
uHMMHAPR aGCOMOTHO TARAROH 11 OCh INHIHIAPA BCPTHKAJNLHON, OMpC-
AennThL AdaBienne Touxy ne umandap Hauanas-
Has CKOPOCTHE TOUKH PpaBHAa 1C¢ BeJHYHHE Uy H A
COCTABMACT YION ¢ C TOPHI0ITOM P ahainte

] ] <
mujcos® o E 4
b

8

Oraer. N ==

31.21(81.21). B unpeawnywen sapane cocra-
BHTL YPABHOHHMR ABHIheIlIsl TOUKH, ecAH B pa-
HaabHEI MOMCHT TOVWAA HAXOAMJ4Ch Hd OCH X.

Orser: x==r cos [-9-‘1-':-?_32 t] R L

y=rsin [3’—9-‘;—5-“- t], 2=y s+ g2,

31.22(31.22). Kamenn M, naxogsuuca Ha K 32214e 31 20
pepwine A TAQAKOIO NoaychepHYechoro Kynota
paanyca R, 10Ay4deT HAYANBLNYIO FOPHIOHTANBHYIO CLOPOCTb Uy B ha-
KOM MeCTe KaMedh NokHHeT Kynoa? [lpn xaxix 3nauennsnx vy haMeth
CONAET ¢ hynosra B HAYAAbHHIH MOMeNT? COnpoTHBACHHEM ABI.KEHHIO
KaMHsl 10 Kynoay openebpeys
I

1N

S
Yy

2
Uiser. = arccos (E 4 R} ® = +/gR.

K sanave 3122 b 3am+ie 323

31.23(31.23). Touka M Maccw m pBHXKeTCA MO 1A24k0H NOBEPX-
HOCTH II0Aycdepnueckoro wymosna pagnyca R, Cuutas, uyTo Ha TOURY
AeficTBYET CHNA THMXeECTH, NapaJjdnchapyas OcH z, 1T 3Haf, UTO B HAualb-
Wbl MOMEHT TOMKA HMEMa CKOPOCTD Up H HAXOAINIACD Ila BhiCOTE Ap OT
OCHOBAHHA KYMOJA, ONPEASAHTL HaBieHUe TOYKH Ha LhyIo., horjla OHa
Gyfer Ha BWCOTE 4 OT OCHOBAHHA KyNONa.

0 N—’"""(h on, _ S
fugr. —'—R—'s—- u—"é".
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31 24(31 24), Touxa M vacent m ABKETCS UQ eI [T
g =S (P8 - oMy =2 cll‘—t

MO LWHCIBICM L8 1L 011 IRIBaHIA, Hapa tie ko ocy Oy, nanpan-
sertiion 01 ocs Ov i papoon kmy B sovent ! =0 v=1ty, v=1 n/c
Ompe w utin Aasiende N ToUKH H KPHBYKO (0 ABLHIKCHIIC TOUKI apn
A=1pa/ua=1un {cuame 1soRccin nperebpuraen) Pagaye kpi-
BILINLI 1CHHOH i pasen 2 /a

Otaer, N=0, v=(l +1} nt

1 !
]

i

4

|

|

|

|

| s

]

4

|

1

Pl ;
| TR I L WA ) LSRR |

31 25(31.25). o nawoit IIOCKOI KPIUBOIL CICAVET 1130111y 1b TPy OKY,
UTOOBL NOMCHICHIBHL B 1HeE B .1I0G0 1 MLLTE HLAPHK OULIBAACH TG 01110~
WCHING K TPVOKE B PABHOBCCHE, €C 11 TPYOhd BPAILJCTC ¢ MOCTORILION
Y. 108011 CKOPILIBIO o Bokpy 1 oc Gi?

Qracr [lo napaGoue r;=—%-£'—\ “4-¢

31.26(31.28). Touyxa M macewt m=1 gi ABIKCTCH 1O 1.12aKOI
BROBCPNIOCTH KPYLIGIO KOHYLL, Y101 pacTéopa Koitopoio 2o = 907,
HO 1 B HSAHHCM UE B 0T1d IKUBauns oT seputnsitt O, npoitopuitonan -
wou paccrosno fo==¢ OM 1L e c=1 1I/m B navaaunvie Mmovient
rouka M onavowion B orouse 1, paccroadie 04 pamio @ = 2 M, na-
Uy IHAA CROPOLID Jo =2 MfC 11 HANPJAB ICHA F1APAJIE (BHO GLHOBLINLO
KOHA €.

Onpeae itte gsankenne voury M (engon Tskeern npencGpeus).

1lo matent ¢ Toun M onpu e LOOPOUOTOR 2 1 0O P KOORENSATAMIS F
W15 NZOCKOLTH, D PHOUIKA 1pu0 oc O, yPpallieiie QuBLpLtocT Koy ea

[ - 2=

Oraer: ri==et-}e~%, g (-1% -+ %) =¥,

3127(31.27), Ilpn ycaopusix GpefblAy e 3aaaul, CUBTSH OCh
HOHACA HANPABICHHUH O BePTHRAN BRCHDN 1 YMHTLIR 131 CHL iy TSOKECTN,
GHPCIC IITE LdaB [CHBE TOUKE NI HOALPVIOLTE KOHY G |

{ [T N T
frgei. N == ol @ L +—=2- -~J.
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31.28(31.28). Marepuanvtian Ttouka A noRt neficTnueM cuth TH-
JHELTH ABHIKETCH 110 IHEPOAOBATON BINLIOBON NOBCPXIOCTH, OCh KOIQPOH
Oz wepTHKAAbHA, NOBCPXHOCTL 3afana ypasuenueM 2= a -} §(r};
Ko3phNUHENT TPerNs TOHKN o NosepaitocTs pased k. Ilanri yenonne,
TPl KOTOPOM HBHILEHNE TOHKH NPOICXOANT
Ha TIOCTONNHOM paccTosildl oT acit AB =
=rp, T € HPOHCXOAHT 1O BIUHTOBON JHIIHH,
d TaK/Ke HANTH CKOPOCTHL 37010 HBHAKeHANR,
npeauonal ast, y1o ¢ = const

Vaiasanne Jag peienys janaud ueadcco
obp 1IN0 ROCNOALAOBATLCH CHCTEMON  CCTECTREIMILY
owlt, NPOCKTHPYA YPaBHLINC JIBUACHIIA 1ta Bacd
TOHOY IO FAARNYI0 HOpMaan i GHHOPMaNb BANTOUOH
musy 5 Touke A Ha pueymke yroa mesny nop
MAbHon  houponentoll N PLAKIAK BUHTOBNDR 10
BOPXHOCTH W OpTOM Thapuodl nopmass n° oboina
yeit vepes B

Orser. Huphumedne 100 BHHTOBOH JM-
I BOIMOAHO _TDH  yeaoBuH g o —
— kA 1+ [ cosfa =0, rpelga=
== afrg, _ CKOPOCTh  UBH/eHHH U=
= A/gruf (o) .

31.28(31.29). Teao K, pasmepaMmi Ko- Koo 3.4
TOPOIO MOAKNO npeliebpeus, yeranobieno B
pepxuell Touke A mepoxopaTofi nOBCPXNHOCTH HENOABILANOTO HOAYIUM-
anpjpa pauiyea R Kakyw tduanniyio TOPU3OHTAAMIYIQ CKOPOCTL Vg,

b saaawe 3 23 horraye N

HANPABJICHHYIO MO  KACATEJAbHON K HIANHAPY, HYMHO COOBIUUTH
teny K, uToBul ono, Ha4ap ABHAKCHNE, OCTAHUBILAOCL 1A TIOBCPXHOCTH
HISIMUAPA, CCall KOADMHUMCHTL! TPEHHA CKOAbMENNS HPH ABHILCIHK
H IIOKOC OAHNAKOBLL 1 paBpbl f?

Orser: vy s< -%’_’%rh/l-}-f"c‘-‘r'w—l(l—éig)], rie g, = arclg f.

31.30(31.30). Teno K, pasMepamn KOTOporo MOXKNO fipele6petb,
yCTaHoBICHo B MmixHell ToUKe A puyTpenHeit 4actil EpPOADBATOH (10
RepXHOCTH HENDABHAKHOFO Lmngpa paduyca R. Kawnymw Havaneinio
TOPH3ONTANLHYIO (KOPOCTL Uo, HATIPABICUKYID NO KACATCALHOW K ubi-
ABNAPY, HYKIO coobiuinTh Teay K, utobii ono A0CTHINO sepxied TonK
B upnmiapa? Kosfhunnent 1penns ckodbaennst pasen f,
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Oraer vy AJ LR (2(1 — 2 + Bet
roer Yo Af g [2{1 — 2F) 3 3e) .

31.31. llapuk, noasentennuifi Ha 1NTH, ONHCHIBAET OKPYKHOCTH B
TOPHBOHTAALIIOH RNJAOCKOcTH, oGpasyd KoHWYecKMii MasnTHHK. Hafti
BBICOTY KOHyta, ecad HiapHr cosepiiact 20 o6opoToB B MHLYTY

Teer: h =220 M.

31.32. Matepranbias TOYKA COMHNYHON Maccs RBUXKETCS § [0-
PHSOHTAABHOH [IACCKOCTH ROA AefiCTRHCM CUJI0BOIO NOJA ¢ DOTEHIHA-
siom IT === x2 - vy 4 2. B wauaabuwil MoMeur TOUKa HMMeer Koopju-
uath v ==3 cmM, y =4 oM H ckopocTs 10 oM/c, napaiaenbyio nono-
HHTC/ABHOMY HaNpaBaCHHIO OCH A, OI'I]JCJ'J.CJ'IHTI-: ABHMCHAE TOYKH.

Oreer: x =3,5¢c0s /31 ﬁf 81N /31 —0,5cos{ 5 sing,

y=35cos4/31-- 5?{‘? sin 4/3 - 0,5¢cost— B sin¢

31.33. MancHbkOMY Ko/bUy, HAfeTOMY Ha HPOBOJOYHYIO 10ODH3OH-
TaNblYl0 OKPYIKHOCTh PAadHyca d, cOOGUIHJIH HauaabHYId CKOPOCTh Un,
Koapduunenr Tpenns Koaulla o npososioky pasen f, Oupeaenurs, gc-
pe3 Kakoe BpeMs KOJbUO OCTAHOBHTCH,

o

g do

Oroery ¢ 7 § i

31.34, MaTepuaspnas ToyKa Macchi 2 RC NPHTHIABACTCH K HCKOTO-
poMy uentpy cuaoft F = (—8xi — 8y] — 2zk) H. Havansnoe nonome-
fine MaTepHaibHOR TOYKK olpeaenaeTca KOOPAHHATAMH X =4 c¥, y =
=2 ¢cMm, z=4 c¢M Hauanenas ckopocth pasua uymo Onpeneaute
YPaBUeiHs ABHAKCUNA TOYKH H €€ [PaeKTOPHIO

Orger: x = 4cos2f, y=2cos 2, z=4cost Tpacxgopuﬂ—nuﬂuﬁ

2
fepeceucHns ARYX NapaloiHuecKuX UHAHHAPOB X = F —4 K y=

22
= T-—Q. 310 — napaloaa, feXallag B NAOCKOCTH x == 2y, JEBikeHue

NO TPASKTOPHH OCYUIECTHIALTCA Ha YYACTKE OT TONKH X =4 ¢M, y ==
=2 oM, z2=4 em J0 ToOukH y=4 cM, y = 2 eM, 2 =—4 ¢M

31.35. KouiuccknM MasTiiK HMeer AAHHY { W ONHCHIBACT B 10PNH-
301TANDLBON IWIOCKOCTH OKPYXHOCTL paakyca a. Onpeaernrs nepuon
ofipaillcHis KOHHYCCKOTO ManTHHEA,

4

1;’2,_ Fi
Otger: T== 2n I_ .,

e

§ 32, KoneOGavennHoe ABNIReHHE

a) CeoGoanue KonebBauun

32.1(32.1). Mpyxnua AB, saxkpenAcHHAS OMHMM KOHHOM B TOYKe
A, Tagoss, wio A yATHenss ce Ha | M Heo6XOAKRMO HPHAGKIITEL
B Touke B upu cratHucckoi uarpysxe cuay 196 H B uerotopbifi
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MOMCHT K HHXKIeMy konuy B negedopmiposaunofi npyyunsi nopse-
unmator ripio € Macep, 0,1 ke 1 ornyckaior ee 6e3 navaabHoil cKo-
pocth. Tlpenebperas Maccodl MPpyKuNL, HanucaTtb ypaBreHue Aajb-
NHeiHitero ABHIKEHNA PHPH H YKa3aTh aMilintyRy i MepHoRr ee Koxela-
llHii. oTnecs ABLMeHHE K OCH, nNpoBefieH- e s

hOli BEPTHRaJALHO BHHI H3 NOAOIHEHHH CTA-

" THYECKOTO PJBHOBECHA THPH Y]
Orser. 2 =—0,05c0s 14f M, a=5 cm,
T=045c !

32.2(32.2). [lpn paBHOMEPHOM cRYyCKe
rpysa Maccl M =2 1 co CKOpOCTbIO ¥ =
=5 M/c nponsouiAa HeOHHASIIHAR 3aAEPK-
K4 BepXHero KoHua Tpoca, HA KOTOPOM &

OAYCKaJdCs TPY3, H3-3a 3alleMJeHds Tpoca &

g obonme Gaoxka [lpencGperas Maccofi K samaw 321 K sariue 322
1pocd, ONPCARJINTL €ro HauOOJbIIce HATH-

JhelHe PR MOCNeRYIOHINX KoJjebaunsX rpysd, ecAu  Kos(p@iuueHt
shecTKoCTH Tpoca 4-10°8 H/m

Orser: 4668 xH.

32.3(32.3). Onpenenuth nanGoibliee HaTsAKeHHe TPoOca B Apedb-
Aywefli safidue, eciid MeN Ay rpy3oM # TPOCOM BBeieHa yipyrasi fipy-
HHHA € KO3 DHHHEHTOM KecTKOCTH & == 4.10% H/m.

Orger: 154,4 xH,

32.4(324). Tpys Q, nanas ¢ shicotsl =1 M Ge3 HauanbUOH CKO-
pocTH, yaapseTcs 00 ynpyryo 10pH3OHTAALNYI0 GaNKYy B et CepeuHHe;
KoHnw GankH sakpenyens Hanueats ypastieHne fdasuenuiero Asii-
HedHs rpy3a Ha 6ajxe, oTieed HABUKEHIIe K OCH, ipoBeICHilON BCPTH-
KaJbHO BHH3 H3 NOAOMCHHA CTATHYCCKOTO D2BHORECHS rPpy3a Ha Danhe,
ecay craTHyeckHil nporu6 Ganku B ee cepefiHe APH YhazalHolU Ha-
rpyake paesex 0,5 ¢m; Maccon Gaskn npeuebpevn

Orger: x = (—0,5c0s44,3! -}- 10511 44,36) cm

32.5(32,5)., Ha xamnpyw peccopy Baroia NPHAOAWTCH HATPY3Ka
P H; non stoil Harpyskoit peccopa apH pasHoBecili nporudacercs Ha
5 em Cnpenennts nepuoa 7 coberpendlix woaebanuil Barowa Ha pec-
copax. Ynpyroe cOnpoTHBIEHHE PEccophl NPLNOPUHONAJILIIG CTpelle ee
tiporufa.

Orger T =045 c.

32.6(326). Onpeneants nepnod cBoBOARBIX KomeSatuii gynna-
MCHT2 Mauniibl, ROCTABACHHOTO Ha YNPYrilit rpyHT, ecan macca dyn-
npamenta ¢ mauinnois M =90 1, miowan, nonoutsk dbyuiraMenra S ==
== 15 M? noodrunent xecrkocTh rpyuta c==AS, rae A==30 H/cm?—
TaK 11a35IR2eMAN YASALHAR IKECTKOCTh MpyHTA

Orger: T=10,089 ¢

82.7(32.7). Hafitu nepnon cROGOAMBIX BePTHKAABULIX KoMeGduuf
kopabnsg wa cnoxoituofi Bode, ecan macea kopaGas M v, naowans ero
ropuaontTanpHoil apoekinn S M2 Inorwocts moaw p=1 1/M%. Cu-
namn, o0yCAOBAEHHBIME BA3KOCTHIO BOAH, NpeHedpeyk

: M

Oreer: T=n Al .
TEer pgs



32.8(32.8). BB yctomusx apoiel BINeH 3410 HAHTE Ypantenns?
ABHACHIT KOPaG.ast, CC L o1 OB CHYIMCH L4 BUAY € HYJGBOR Bep1n-™
KAIBHOH CHOPOCT hID

Orm'rﬁ: y= -—-% Lus /\/%i {4

32.9(32.9). Tpys, sec wovoporo pasen P I, noaseitics wa ynpyion
HILIE B HONOABH KON TOWRe BLIBCACHNANL U3 HOAOMEHIS paBroBecIts,
FPYI aUAnger oBOpuLGn ko woaumt Bupatnie aumy uman o8
DY KU BPEsEHl M Hati i, KAKOMY YCAQBINO ROUKUL YAOBICTHOPS 16
HaWad ibHAS SLOHId e ve, HTOOB BO BPCMSH ABAMKCINIE FIPH INITL OCTd-
poaaach tatansron  Ilammeinne AT NPOUOPUHOHAILLO 3 A [ICHITH),;
JHHA ¢e B HCPACOSTHY TOM LOCTOSUUI paslia {, oT AeNCTBI ciarive-
CKOW Haipsani, pavuon ¢ H, witrs yaomasieres ma 1ot Hasaasi s
CHOpOLTD IPV 3d paBHA Y0

vl ) cos{A/2E1) L2
Oraer 1—!+—‘,—+(xu—l—--&-)(.0w\r\/ P t), Bl !——:;'-.

J2.14(32.10), [a a8y spamaonuitcs B HPOTHRGNQ 1ML CIHPO-
MBI, VI J3ABIDIE Ha PICYHKC, [ULINSIPINCCRIX KB OANHAKOBO1O
Pa UyLd CHOGOMIO GO 10KCH QUHOPOILUBIE CTCPIKENDL, ULHTRH! IHKILOB
Or 1 O, gaxonsTeA Ha ropisowTaaniot npssod 10, pacetonnne

10,==21, cTepaens npnno-
MITCH B O LBHMREHIC CHLEIMIN
TPEIN, PAIBHBAKULIMICY 8
FOURAX KACANHH €O €O MIKN-
BAMI, 311 CILAB IPORGPILLO-
HOJILHB JLABACHILO CTEPIKA Ha
KB, apiyert koaddnunceHT
K vians 3210 HPONOPLIIONIILHOCTH (KO-

(PHIGILHT Tpeuus), pasen f

1} Qupede 1HIb ABLACIHC C1EPAN IHOC 1@ TOLO, KAK MBl CABILICM
Cro 113 TO.IOMWEHNN CHMMETPIR Ha o IpH g = 0

2} Haurn rosdhuunent tpeuns f, mag, uro ucpiod xoreGanun
T cicpmus npu { == 25 cum panen 2 ¢

O1ser 1) L=y w08 (,V'{Ti- t). 2) [=-§—‘-;—l= 0,25,

J32.01(32.11). K opuoil 1 tou Ke ppyeuue NORRECHIN CHA%ATA
TPpy3 need P,  BO BTOPoR Pa3 1py3 secd 3p Onpegc.airn, 8o ¢ho tHKO
pa3 fovennTes stepuon vosefanny 3uas xkoapdininent KeeTkocil
NpyAJIES €, 4 1aKXKe HAY1ILiLe yedosin (IPy36l HOABCHIBA HICh
K KOHUY HOPJCTAMYTOR HPYKUHBLI )i OVRVCKATICH 6C3 a1 IbI0I CRO-
POCTI), HANTI VPABUCHNS IBILRCHIIN TP 308

s T? —_ /_ _ Fi i o '!I] ! _f;
Oruver = Hoyu==Los af o Y= — = e0s Af 5 {

32.12(32.12). K npyxunpe xeerkoern ¢ = 2 nil/y craua 1a noisce-
Cita3l 1PV Macehl B Ki, 4 meM 3aMennain oo 1pvion nisoe foblel
naceht ONpe (0 b Mac ) 1 6 HCPROABE A0 20 g IR o

(}ocll‘.;w? by = 18,26 pagfi, k2=129 panf, T1=034 (, 1.=
= * c.
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32.13(32.13). K npyxuue, kostduuuenr mecrkocrd Koropoll pa-
st ¢ =196 H/m, 6w poxsemienu ftra ipysa ¢ maccamu ny=0,5 gi

m; =08 kr."CucTeMa HaXOAHNACH B TOKOE B MONONEHHH CTATHYE-
Ch010 PABHOBECHS, KOTAA Tpy3 m, yopanu, Hafitn ypan o
1HOHNE ABHIKCHKS, YacTOTY, KPYroBYIO 4acTOTY H NCpUOA
wonaeGauigt vcrapulelocn rpyad.

‘Orger x=0,40056,26¢f m; f=1 Ty, £=2n pan/c,
T=lc

32.14(32.14). Tpys smdcch )y =2 kr, fA0ABeUeHHHA
K APYXKHIE, wO3DhUUNEHT XCCTKOCTI KOTOPOR ¢ ==

=08 H/m, HaxoanTca B pdaBHOBeCHHK., B HEKOTOPWYE MO- m,
MeHT K Tpy3y rn RoGapuan rpys mp =10,8 kr. Onpene-

JUTH YPABHEHHE ABINKEHHS H HepHOR koneGaknin aByx ]
Fpy30B K sanane 3213

Oreer. xo= —0,08¢0s5916¢ M, T = 1,062 c.
32.15(32.15). I'py2 nonpecunan cpauana K HpyKulie ¢ KECTKOCTHIO
¢y -= 2 kH/M, a 3ateM k upymnue ¢ meerkocreo ¢, =1 kH/m Hanrn
OTHOURHHE YACTOT W 'OTHOWEHHE NePHOMOR KOMeGaHHA (py3a B STHX
ABYX chyuasix
ky | T,
Oraep; — = === 0,707], —L===4/2=1,4142
ke A7 T T,
32.16(32.16). Teno maceht m HAXOMMTCA HA HAKMOHHOM MAOCKOCTH,
coLTABMsIIOLLEl YIOHN @ ¢ BepTAKaAbio. K Testy npukpensiena nupy:knna,
HLCCTKOCTD KOTODOﬁ [+ l'Ipy&mua n4apaancibia HaKAOHHOH (IOChQCIH,

K sanawe 3216 K sanyie 32197

HafiTe ypapnchne aBHIKeHHsn Tesia, eClH B HAUANLHMI MOMEHT OHO
OrAO NpuspeiieHO K KORUY UepacTHILYTOR DPY.&uull v cmy Obina
cooflUeNa HAYAJLIAA CKOPOCTL To, HANPABACHHAA BUHZ N0 NAKAOHIOH
nrockocTH. 11a4ajio KoopAnIaT B3ATE B NOJNOMKCHHH CTATHUEChOiD PaB-
HOBECHH.

Oraer: X =—-‘-:,:'- sin gt — —m—'t"%%ﬂ-cos El, rie k= ,\/%

32.17(32.17). Ha raapkoli nJoCKOCTH, HaKJONEHHOS K FOPHIONTY
N0 YrAoM ¢ HAXOAHTCA NPHKPENAEGHHBH K npy#uHe rpys veca P.
Crartuneckoe yiuiteune npyxuust passo f. Onpeacanti Konebannus
rpysa, ¢l B HAUANLUBIN *forenr npyxusa 6611 pactaiyia H3 e
HANPHAKCHHOIO COCTONHKR Ha AMHRHY, paBHyio 3f, H rpys ornywei 6e3
HaUaaLUeN CKOPOLTH. !
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Orger: x = 2f cos (4/% e.ma-t).

32.18(32,18). Teno macew M == i2 Kr, NpuKpCUeNHOe K KoM
NPYKHUHL, COpEpHIaeT rapMoHiueckre xoaeGanns [Ipn nomoutn cexyu-
HoMena yCrdaHoBaeHo, wro Tesio cobepurnio 100 nomupix xoneGaunit
38 40 ¢ [locsie 3T010 K KoHUY NPYKHEBI IOGABOYHO NPHKPENIAN rpys
macchl M; =6 xr. Onpeneants nepnof KoneGasnnd ABYX rpy3oB Ha'
npy®une '
Orger: T;=T»\/-‘}1—:J;—‘ﬂ!—t=0.55 c.
* r
32.19(32.19). B ycnosuax npeabinyued sanaun sanrit ypasleude
ABIKeNNA oanoro rpysa M n aByx 1pysos M - My, ecan B 0oGonx cay-
A yanx rpysH GHAH ROABEILEHE! K KOWIY Hepac-
TAHYTOH TPYKHHE
Orger: 1) x=—5,02co514¢ cM, 2) ;=
=—T7,53¢cos 11,4{ ¢M, FAe x H x, OTCUHTWRA-
0TCA  COOTBETCTBEHHO OT KAaMAOTO M3 ABYX
4 NOAOFEHNIt CTATHIECKOTO PaBHOBECHS,
32.20(32.20). I'pys M, noapewenbin K
HeNoABIKUOR TOYKe A Ha Npy:xHHE, cobep-
il maeT Mahwe rapMonnueckue KogeGanum B
BEPTHKAARHONA NJIOCKOCTH, CRONIL3sL Ge3 Tpelind
7 no Ayre OKPYXXHOCTH, HHaMeIp Kotopoh AB
K sanaue 32 20 pased [, HATYpanbHas NANGE NPYMHHHE a;
MECTKOCThL NPYIKHNB TAKOBA, YTO NpPH AcH-
CTBHH CilAH, P4BHON Becy 1pysa M, oHa lloayuaeT yajitenue, pap-
noe b, Onpeneants neprop 1 KoacGaunfi B ToM cayuae, Korga | ==
=g -} b; maccofi npymunnt npeucdpeun # CUMTATH, Y10 JIPH Koaeda-
HHAX Olla 0LTALTCA PJCIABYTOH.

Orser: T=2n+/Ifg.

32.21(32.21). B yeaopusx npeabigyiited 3afauu nafty ypasiehue
Asinxenns ipysa M, eenu v havansubiy moment Z£BAM = go u Touxe
* M co0o0UIHAH HagaAblyl0 CKOPOCTb Up, Hampap-

N4 M JIEHHYI0 110 KACATeNbHOH K OKPYIKHOCTH BHHJ

Vo 'y o i
Orser; @=1p, cos /\/T t— 7;’= sin ?—t.
']

$2.22(32.22). Teno E, Macca Koroporo pam-
Ha M, HAXOAHTCA HA TAANKOH TOPHIOHTAJbIOH
naeckoctd K Teny mpHKpendcHa ApYMXHBA
KELTROCIH ¢, BTOPOH KOuell KOTOpOH mpHKpen-
K vanave 37 82 aew k wapuupy O dnuua nepedopMupoBaizol
npyxuNL pasia ly, B NOJOKEHHH PaBHoBecHs
TeNA NPYKHIA HMCeI KOoueulbld IPCeABAPHTCAbHBEIE HATAT, PABHLII
Foe=e(l—1y), 1e 1=00, VYyntupan B ropH3oHTaNbHON coCTAR-
asiotien ynpyroil CHAB HPYMHHH JHWE JHICHUKE UYJeHd OllioCH-
TCIBHO OTKIOUCHST TCAA OF NQJOKenHs paBHoBeCcHA, GNPLARANTE Ne-
PIOR MaIRX Kolebalny vesaa.
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Oraer T ==2n A/mifF,

32 23(32 23) MavepuansHasi TOYRA MACCH M MOAREIEHA K KOHUY
1epde Iy roll NPYMHAL ¢ A03QPAIUeNTON RECTRACT ¢ H OTHYVIHCHA

HAY2ALNON ChOPOCTHIO Up, nanpasncHuolt nunz [lanty yparneune
BBHEECHIA 1 Hepnon ROTCOAIIH TOUAIL, ECTIA B MOMEUT BPEMEHI, hoTha
TOYKd NaXONMHAACh B KDaHHeM HILAKGM NOAOACHNH, K Heil apithaai k-
PAIOT CHAY Q = const, HANPJIBICHHYIO BHIIY ’

Hdua o KRQODANEHAT lib!ﬁpdTb B 1HOA0ACIHHE CTATHUCCKOTO paBHOBE
CHA, T © M4 PAcCTOsnHH P/c oT Konma nepacranyrofi npyAuubl

Oraer x-——-%—l—-[z\/(%‘l) +(£;£)4__(3_] Los /\/%I. riae ¢ or-

CYNTHIBAETCA OT MOMEHTJa Bpenclit, KOoraa Hauwana .,

neficrsoBaTo cina Q, 7 =2n +4/mjc

32 24(3224) Oupenenute nepuog cBoGOMNBIX
wodefanuil rpysa Maccwl i, [HPHKPEnNcHHOTO h
ABYM fapanienbuo  BHTUIOUCHILIM TpYXHEHAM, H
KO3 HUHCIT KCCTKOCTH [Py KUK, SKBHBAMCHT
uofi mannoil AROAHON npYy.KiHe, CCiM I'Pys pacio
JOKCH TaK, UTO yANHNeHus ofenx npyhis, o6na
HAIDINNX 3HAHHLIME KOs(nuHeHTaME AeCTKOCTH N 3a1awe 1221
€y T €3, OJfHHAKODH

Qreger ['=2n '\/TE'_ETT ¢ = ¢, - €2, Pacnojoxenite rpysa ta-
1

KOBO, uTO @y/as == C2/€y
3225(3225) B ycnosusa npeAbAyuIeR tajaud HalTH YPJBHEHNC
OBMKEHIDI [PY3a, €CAH Cro MOMBCCHAH K HEPACTAHYTHIM NPYIKHHAM H

COOGLHI eMY HAvYaAbHYI0 CKOPOCTH ¥y, HANPABACHUYIO s
BHCPX

OTser

_ mg (e: + &) L2
YT T xe ms'\/ gl
[ [er + 65
Yo (c; -} €4} sin nt {

32 26(82 26) Oonpeneanrs nepnos cpobOAHLIX KoUe- &
Sanufl rpy2a MACCH 2, 30.,aTOIO MCKILY HBYMA TPYhit-
HaMIt € pambiMil KozhduitenTaMy KeCTKOCTH ¢ H &2 e 72

1 K 1112 1 %
Oraer T=2n z\/ NI -
(c1 + ¢o)

3227(3227) B ycuronusx npeAbAyHIel 3alaun HaHTH YpaBlienne
ABHACHITN Ip)'Sa, CCHI B IIOJOHEeNIR pablioBeCHa eMy COOﬁlllliJlH CKOD-
POCTEH Vo, HATMPABACKHYIO BHII3

32 28(3228) Onpenenury KOdGBINCHT HECTROCTH € NPYHHIIL,
ShBHDBJA [CHTHON ﬂ,BOilHDli 1Py #ithe, COCIOACH 13 ABYA ROCTCROna
TG Bh [IOUCHUBIX TMIPYHIHE € DdaIHDIMI f\O‘J{fJQHHUIQHTdMH HecrhoetH

1

FAY)




€1 1 L I VR IWITD THKAe NOPIUOA A0 [eOAHHIE 1DV MJACCH M, 1o,
HICHHOTO 14 % K LU0 ABONIHON 1)) ke .
13
Orar om0 Togn afBEEC] :
32.29(32.29). B veaosnax npeamayuien 34120 HAilTH \])(tul!cnllt‘)
ABHRCHSE [Py 3L, (€ HE B HAMAIIHN MOMCHT O1F HAXOMILICH HINhe 10-
JOIKCINSE PABHOBCCHS] Md PHCCTOSIHIE \p 1§ LM} CO-
O0IIEE 1Y CHOPOCTL Yy, BANPABACHHYIO BBUPX
Oraer:

Oic

{c1 o)t

[ }-c Y LT
_U,\/ lHm/\/(u Fedm 1.

32.30(42.30). Onpeuc:um, KO3DMUIUHCHT AL CT-
KOLTI COLTABHOI NPYREHN, COLTONMECH N3 By X
ROC.ICROBATC B0 LOCHBIUCHIELIX HPIKIH € Pa3nLL-
Mb KosBdniienrami Kectroetit ¢ =98 Hfcm n

=294 H/cm Hasurn nepuoa goaeGanitn, asmu in-
TV 1Y U YPABICHHS JIMDKCHAS  iDV3a Macehl 5 Kr, HOABCINEHHO[O
K VKA 3410 COLTIBIOH NPAKKHIC, ¢l B HAYAILYBIE MOMENT Py
GLI T CMONICH 13 0 TKEBUS CTATITCCKOIO PABHOBCCHS HA 5 M Bl
i evy Gblad LooGICId RaydIbHag CkopocTh 19 /e, aiipasacias
TAKIKE BHIY

Oréder («;%-_735 Hiew, T =0317 ¢, a =643 ¢, 1 =
e=Hcos 12,137 -F 1,04 «in 12,13¢ am

32 31(432.31). Teso 1, vacca ROTOpPoOsO PaBud M, MOIKET Hepene-
IATLCSE HO 10PN obTaAbion npstymon K 1eay npnkpeinicia npy xung,
KOs(mbitineni e IKOCIE KOTO-
pon e, Bropon golell apymunb
VKPCU [e1l B IECHOJBIKHOIL TOH-
Ke B.ITpnyiaea==ap npyxina

V= 1,008

ha o3 3! K osamome A2 a2

e Achopuiposanad  OnpoItanTh #ICTOTY 1 RepioL MdbIX Ko Teha.
AL TC T
———e
o € LUB* it L i
Oreer: k= —, T=M ’\/'___cms o

it

32.32(32.32). Touny A, macca KOTOpON PaBlta #y, NPHKPCRIENA Npy-
MHUAMY, KaK YKE34D0 Ha previke Bexojios noao0enHn Toukd
HAXOAHILH B PABLOBRLH I BLe NPYAINIB e Hanpsmend Onpeae inrb
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KO3 MUHNCHT HCCTROCTH 3RBNBANMCHTHOM NPYMHHL (PN MAARL hO-
ACOJMHAX TOURH BAOAL OCH \ B 26COMOTHO FAAARNX HAUDABASIONNIA H
YACTOTY CBOGORHHX KOJLeGduuy TOuk

'
Orger: ¢ == ¢, L08° 4, 4 (¢, + ¢;) cos®a, + cos 3, k-— i
32.33(32 33). Onpeaeanth hoor}upuuuem mecrhocru NPYhINIGB,

SKBIBA TEHTHOM TPeM NPYIMIHAM, NORJAZAITHLIM 114 PHCYIKE, NPH koJe-

Samitsia Touk M 8 a6coNOTHO 1AAARHY DANPIBISIOHIHN BAOJE OCH 1.

Penmits 1y e Jagauy, ecit HANPABIEHOULIC “DACIONIOMEHB BAOJSD

ocl ¢ OnpeleiTh YacToTH 9THA hoteBamitil

0T8T € =0 L0 Py - 0008y ey ==c S ¢, sin g, f oy
ky=alcdm, B,=Alc [m.

B uca0aHOM 00T0MCHSH NPYRINL He uanpsaerm i Touna Al ja-
AOWNTCH B PIABHOBCCIEH

1.5/

X

hosuiia 3233 h vainave 3234

32.34(32.34). Onpencnute ho3POHINCHT KECTKOCTH ShBUBANCHTHOM
npy mHHH, eCni [py3 M Maccw / NpURPenJIEH K CTepAHIO, MaLLon
KOTOPOro MOAHO Npetiedpeib CTepmens WAPHHPHO SARPLILICH B 104Le
O it 'IpHKpenJieH TPeMS BepTHKAALHBIMH NMPYAGHAMI K GYNAAMEHTY
KosipuunenTsl XKecTKOCTH NPYKHHU €1, €2, €3 Tlpyxmunn npukpenaeyi
K CTEPXIIO Hd PACCTOSINNAX &y, 2, 3 OT Waphupa [py: M npunpen-
NeH K CTePMHIO HA paccrositnn & or mapuupa B noac.eunn paevo-
pecHA CTepiellh TOPHJOHTAACH. DRBHBAJEHTHAA NPYKHIA KPENuTcH
K CTEP:HIO Ha paccToauun & or wapunpa HalTH wacroTy MdaJbix ho-
nebanun rpysa

oy} + ¢,a5 4 oqai - K
b? ' - I

32 35(32.38). Bunrtonas upyina cOCTONT U3 2 YUACThOB, KOIihu-
HHEHTW KECThOCYH KOTOPLIA COOTBETCTBEHHO PaBHH €y, Co, ..., On
Onpeseants KO3QPUINEHT KCCTHOCTH £ ORHOPOANO NPy ANHBL, 3RBN:
BajeNTHON LAaHHON, U Nepnof cBoBoanbiX KoneBaHuit Toukl, Maccd ho-
TOpoU paBHa m

Orser: ¢ =

| —
Oroer: c=— . TH-ETH. rae k= £

m*
Z I i
oy

=1
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32.36(32 35). I'pya maccer 10 kr, JeRaumn na aGeoMoTHO raagKol
TOPIL SO AJILHOI ILAOCKOCTH 3K T MENLY ABYMA NPYANHAME OUIHA-
konon rectrocty € == [96 li/cw. B nekoropsin voment 1pys 6.l
CABHHYT fa 4 CM OT [OOXKEIiS DADHODCCHS BOPABO ) OTNYUICH 6e3
Haudabnoil chopocTd Hanth ypanuenmue aminskenns, nepiod KoneGa-
i, @ TARME MAKCHMAABHYI0 CKOPOCTS IPyad,

Oraer. v =400%19,8f cm, T = 0,317 ¢, Xmae = 79,2 cM/c

32.37(32.37). I'pva P maccw m noasemien K crepmuo AB, Roto-
puil coeanchH JnyMs u|1)ymu|1a\m, ¢ KO3(UMPHINCHTAMHE IECTKOCTH Gy
It ¢3, co ¢crepaniem DE [lo

2 o
C ICHBNI UPHKPenAeH K no- ]
10Ky B TOUKe H upyxu- ¢ % 2
oM, XKodh(IUHEHT KecT- p £ %
KacTH xotopoit ¢; [Ipn ko * 7 L
L -
aetanusix crepmun AB u o E ¢
w C a > -
\
SHW N 8
AN P
K 3aa1me 323 K sinyge 2237 K 3annue 32W

DE ocrawores 1opusoatansibimMn  Onpedeants Koshdaonent xecr-
KOCTI 0/IHOfl SKBHRANCHTHOI 1PYIRHIE, npn KoTopod rpys P Gyaet
KoqcBaibes ¢ Ton e vacroroll Hautn nepios cBoObANBIX KoneGauui
rpy3a Maccon cTepikuell npeHebpeub

R _ atlc 4y _ m{e; + ¢2 F £3)
Oroer e=hpyer T=A Gt

32.38(32.38). Onpene.nts coficTBelNNyI0 HacToTy KogeBGaunit 1py3a
Q saccnl M, MOABRIIEHHOIO HA KOHUE YIIPYTon KoHcoau Aaunm { llpy-
ShIHE, YACDIKNBAONLAS IPY3, HMeeT KoecTKoeTh ¢ JKecTRooTh HE Konue
roncodan onpeneasneies Qopmyaon ¢ = 3EI/B (E—wMoayab ynpy-
rocin, J—oMent nxepun) Maccon Koucoau npeuebpeus
SEc
Oreer: k== '\/ m OF] T ¢l
32.39(32.39). KoacOdauns 1pysa macest M == 10 Kr, neskamero va
cepeanne ynpyioh Gaaxu xecrkoctn ¢ = 20 H/em, nponcxonsr ¢ am-
nautyiod 2 cm Onpeneauth BeaHuMEY

é" g B HaualbHOM CKOPOCTIL 1DPyaa, €CAll B MO~
N g % menT ppemeHn { =0 rpys Haxoansicd a
-/ NONOKEH PaBHOBECHS
v Orger v,=28,3 cm/e
h 3nas e 3240 32.40(32.40). T'pys Q@ macew m 3a-

Kpenael  TOPHJIONTANLHO  HATAHYTHIM
Tpocon AB =1 TIpit MaABX BEPTHRAALHIY KOJCOMMAX rPy3a HATSI-
HeHHe fpocd S MOAHO CUHTEFL HOCTOSTHHBIY  OpeaemiiTh 71acToTy
cBo0O,MLIX KOACGAHNL 1PY3d, eCH PaLcrosiiie 1Ppysa oT KOHUd Tpoca
A pasno a

St .
Oiier. k= /\/W paife.
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32.41(32.41). Tpys seca 4905 H newur nocepeanne Gaakn AB.
MomenT HHepuitn nonepeuwioro cevenns Sanku J = 80 cmi, Onpene-
JMTL Aauny Gankn [ va ycaoeus, uTobH nepiiof ceRoboanbx KonebGaHnA
rpysa Ha Oanke 6ua papen T=1 ¢,

A

Tipumevaihe  CTaTHuecKui npo};‘;gﬁ A fix]
Gannit  onpenensnercs  GopMynol f e ———, % ' %
48E4 s

rie Moayas yopyroctid £ = 2,08 109 Hiu?

Orser: =159 wm,

32.42(32.42). Tpys Q maccel m samar MeXLYy XBYMA BepTHKANL-
HBIMH PPYXHHAMH C KoShdHUUENTAMKH KECTROCTH € U 3 DBepxuiit
Kotiel, Neprofi MPYMHHE BSaKpenien HENOABHKIIO, 8 WHXHMI KoHel
BTOPOH NPYIKHHB NpPHKPeRAeH K cepesnre Ganku. Onpefennts AnMHuy
Gankn ! Tak, yTo6ul nepuod koseGannit rpysa 6ma pasen 7. Momenr
HHeplLUH TORepeYNOro cedehust Ganxn J, moryap ynpyrocti E,

) i
3 48E7} (C| + 3 — 41‘;;“ )

in*m *
"’( T ")

32.43(32.43). Hafiti ypamienue fgpimennst ¥ NEpHOA KoneSaHMi
rpysa Q wMaccul 1, TMOABELEECHHOID K npymuue ¢ kosddienToM

K sanawe 324}

Orger: 1=

- &
* Cr L A cr
\ 2 Zz
1 I
EE Cz i > 7
= &y Ca
RN R .
i lﬂ—-——'ﬁ- Q §
K azaave 32 43 K sazaue 3243 K samave 3244

HeCTKOCTH €, €CJIH NpyAaHHa lIpHLpenaeda K cepefiline Gaaxd RJANIE
! JKectkocth Ganxn na usru6 EJ. B Havanouwi MOMEHT 1py3 Haxo-
ANJACA B MOJIOLCHHI CTATHYECKOTO paBHOBECHA H €My Guna coobulena
CKOPOCTb Vo, HANPaBJCHHAA BUM3,

o m (6,12 - 48E7) ,\/ 48EJ¢e,
Orger: x =10, i8ETc, sul {eif® +48ETy m b

/ {e/* 4 18F)m
T=2n W.

32.44(32.44). Tpys meca Q saxar Mexay RBYMA BEPTHRAMLHMMI
NPYRUHAMH, KOPPIIHEHTH! KECTKOCTH KOTOPHX PaBHH ¢ ¥ €2 Bepx-
HUfl KOHCH NepBoll NpyXiHe 3akpendenr HenoAntkno, Humuni nowner
RTOPOH NpYAHHB NPiLpenieH kh cboGomHOMY KOHUY Gantk, 3aae/aHHOb
ADYrHM KOHUOM B creHe. JHafl, 410 cBoloAHLIA Konewm sapeaarriod
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Oaagn noa Acitcraies ciitt P, npuekennoll K ceodofHONY Konny

0d 1it1y, Ader npoind
74
I — LI

riae EJ —saanniast sectRoerh G4 1KH 0pH HIFHGe, ONpedenTh MAiuny
(a.IKI0 I, UpH KoTOpou Tpys Oyiaet KoacGaThLest © JaHHMM nepHopom 7,
Harn ypasnenne psuxmenis 1pydd, el B HATABINE MOMECHT OH
Obl | nojseiieit K KOWUAM liepact SHYTHX NPYMIH # OTRYULeH Ges na-
Y1 IbHOS CROPOCTI

%
L[ (e e ——},—-%)
Orocr. 1= i1 Q ]
(4] T -E- - 51)
_ eol? 4 31 /\/ el 4 ey 4 oy M)
v=— Q¥ T e a8 S CraLng -

H

32.45(82.45). Creprens OA juiing [, (ta KOHUE KOTOPOro NoMeuie
TPV3 MdACCH M2, MOJKCT noBopaupatues Bokpyr ocnt Q. Ha paccronumn
a or oc O K crep:HIO RpHEpCnJeld npyxuna ¢ xoddduunenrtoM

N
AR
N
avd
K

« J o &
N A S .
m I
R\ T -—t ¢ 7
¢ 7]
i |
K vaitme 1245 K 1aa1ue 324

weerkoern ¢ Onpeaeanrs cofeTBeunylo yac1o1y Koacbaimt (pysa,
ec m crepaei OA B 10 10XKCHINE PABHOBECHA 3AKIMALT TOPUIOHTAINDL-
noe no.1oxenne Mdaccon crepmnst npeseGpedn

a c
Oreer: ""‘T’\ - paye.

1 3 B
32.46(32.46). Tpys P macowt m nogpewien Ha GPYIKIME K KOHLY
CTCpaKisE JUIE I, KOTOPLIN “103KeT NoBopauiBarLes Bokpyr ocn O,
Kosupnupenr kecrxoern npyxunbt ¢ Tlpysinng, noaaepaiiraiomas
CICP/Relb, JLTAHORICa Ha paccTosniy & ot ToukH O n nMeer Kosgh-
Guimient xeerkoery ¢ Qupe ic 18Th COOCTBEHAYIO NacToTy KoAeGdinif
rpyza P Maccon evepikua npenebpenin

e b= —_—br
Orger k= ’\/m[c =W ol panfe.

32.17(32.47). L5 onpe e 1cins \CKOPCHNS ¢IJIH THMECTH B Aail-
HO' “*CLie 30MHOTO BLAPA rponssoidaT any onita K xoduv npvxuin
IH UICTINAIT 1PV Pyo1 s 0100 ¢ i ca 0e g M HINe BPYIKIL
[ 5100 K ROHILY 2500 o L Gy LGB 10JBCLIIDAIOT ApYIOH 1pya Pa
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N onsaTh H3MepAIOT cTaTiechoe yatnneie {» Tlocte sToro nobiopsior
n6a nil1Ta, JacTaniss 064 1PYIa HO ouepemil covepliaih csofoanue
KO 1C6AHNA, 1 U3MCPSIOT UPH 5TOM Acpuoyu hodcahun I # Ty Bro-
PON OIHT AEAAIOT ML TOLO, UTOGKL Y4ECTh BANSING MACCEI CaMoil npy-
ShHIIL, CHHTAS, UTO HPH ABHKEUHIL FPY3A 9TO NAHANIE SRBHBANEHTNO
UpUGaB/ICHiO kKOS MIOIHENC Macce HeROTOPOI N06ABOUHOA MdCCH
lizwri opriyay L8 onpeneietis YCKOPCRHsl ClAbl TAMCCTH N0 3THM
OUEITILIM  AQIHLIM
tn? (4 — £5)

Ti— 14

32.48(32.48). Mo ropisontaaniion xopie {naiy) Beprithanbio pac-
N0T0MEHHOTO hpyra Asnzercst 6es Tpeunst Toura M macent 2 hr nod
AeficTBreM cHAB npuTsschHun F, nponopintonansuion no sedmtiine pac-
crosaniio Ao Hentpa O, npnuesm ho3pdRNenT NpoHopUHOHANBIIOCTIE

G
i

Oraer: g =

.

.

for !_ 2 . -2‘1‘6';,-

3 ;\\

W

K 1utawe 3P 13 K31t 3219 B3 rrave 3150

98 t1/vt Paccrosisite ot uemipa hpyra 10 xopast pasio 20 cu, paiuyc
onpyanoct 40 e OQupenealirs 3dnon ABHMEHHst TOYKH, ec/au B Ha-
UaJALHLIH MOMEHT OHa HANOWIMIACL B TPABOM Kpaiiucs nosomerin Mo
n otnyimena 6e3 uHavadasuoil chopocTii C KAROH CKOPOCILIO TOHRA
NPOXOAUT HCPE3 COPRILHHY AOPALIP

Orser v= 34,bcos 7f cm, x = =242 em/fe

32.49(3249). K crepmnio AB, Mmaccon wotoparo upcuebpeus, npi-
wpell ek TPH HpYyhHIK JlBe, € ACCTROCTHIO £1 M L2, YAGPHHUBAIOT
cTepAcHb H PACHO [OMCHE A Ci0 honuay. TpeThs NpymIHA, ecT-
hOCTL KOTOPOI €3, NPUKPCIICHA h CEPeAlHe CTepANd 11 lteceT rpys P
Macety m QupeneniTs coferBCHHY0 1acTOTY KO.IeGdHNN TPY3a.

ey ¢ ¢
£ 5 =
Oroer: & '\/m Wore o o e ey P

32 50(32.80). I'pya maccw 10 ki, opunpenaenuuifi K nOpymiine ¢
koaditnienton  mectioetn ¢ == 1,96 wll/M, coBepuraer roaeBaus,
, Onupe (¢ 1Th NOAHYIO MeXduHuCChYio SHEPTHIO tpy3a U NpYymRun, npe-
- eBet As MACCOH NPYIKHHEL, NOCTPOHTY FPARIK 32BICHMOCTI YApYIoH
 CHALL OT OePevelIeniss I Moha3ath UA UCM HOTCIIA THHYIO SHEprio
dnpyasunet Hpistss ro oxeire cTaTuuecholo pdBHOBECHA 32 HAUA TG
OTCUETA NOTCUUINAALHON SHEPLHH, '
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Orgers T=1/mi?-Ye\?=(5{24-980¢?) M, eccam t—p v
X — B M/c JawTpuxonalinds na PHCYHKE ILIOIAL PdBlitd NOTCHIIE. b
HOIL BHEPIHH HPYHHHBL.

32.51. Marcpuanbnas TOUKA MAcCH 71 HAXORHICH B noJe Reficruns
CiLIBI C NOTEHLNANOM

TT="Y,k{%" + 152 + 1622)

Aoruzath, uTo npn ABNMEHHH Touknk H3 Juoforo (Menyiesoro) Ha-
YLILHOIO HOJOMKENHA Yepe3 HEKOTOpOoe BpeMs TOUKAa CHoBa npHAaer
# 370 nonoxkenue Onpenednth 970 Bpemn DByner an cropocih nph
BOZBPAINCHLIN PABHA HAYATbKOH CKOPOCTH?

Orser. T =2n 4/mfk. CKopocTb TOMKH Yepes NPoMCRYI0K BPCMEHI
T craner paBnoi cBoeMY HAuAIBHOMY 3MAYEHHIO,

32.52. Matepnancuas Touka MacCh M HAaXORNTCA B note AcficiBHsA
CHARY, HOTEHUHAK KOoTOpoil

=k (¢! + 2¢% 4 527)

Bepuerca JH TO'Iﬁa 8 3TOM CAyyae B HCXOOHOE NOJOHCHIIE HO
NPOILECTBHH HEKOTOROTO BpreMeliin?

Orser: Henbsa ykazath MOMeHTa BpeMeHH, KOTAa BCe TPH KOOpPKH-
HaThl NPHMYT HCXOAHHWE 3IHANCHNH TO‘IK& B ApOUCCCe CIOKCIIIA TpeX
KonebaTeNbHbLX ABHMKEHN 1l BepHETCS B HCXORHOE NOT0NKeHHe

G) Banusane conpoTHBAENHNN Ka CcBoGoARHBeE
koaneGanun

32.53(32.51). Maacriua D macew 100 r, noaseweHHas wa npysnie

AB B HENONBIXNON TOuHe A, JBHXeTCH MeMUY NOJICaAMB MainiTa.
o Beaencraie BUXPEBMX 10KOB ABNHIMEHIE TOPMO-

SHTCA CIJIOH, IPONOPUNOHANRBHON CROpocTH Cie-
Ja coupoinBuents ABiKennwo paspa ked? I,
rae k=0,001, v—cxopocts B M/c, ®-— Mmar-
HIUTHBIL NIOTOK Mexay nosiocamn NV u S, B ua-
vaisipll  MOMEHT CKOPOCIE IIACTIHHRN papua
HYNI0 0 OPYKINA He PACTRHYTa Yaanunenwe ee
A2 | M NoMyyaercs HpH CTATHYCCKOM ACHCTRIM
cunn 8 19,6 1, npunoxkennoii B Touke B. Oupe-
ReANThE ABIUKCHME (VIALTHHKW B TOM Cayvae,
Koiaa ‘b= 1) a\fo B6 (Befep — eaHilnia MArHHT-
woro horoka 8 CH).

Oreer x==—e"?%(0,05cos 13,771 -
+ 0,00007 sin 13,77¢) ™, roe ock x HaupaBlend
BHH3 H3 MOMOMEHHH C(TA1HYeCKOIO pPABHOBECHN
HNEHTPa TAMKCCTH NJAACTHHKH, .

32.54(32.52), Onpeneauty Apnxkenve nnactnukn D npu ycaoBunax
ApCALIAYLILEN 3aA84K B TOM Cavdae KOTAd MarndTHHA motok () =
= 100 B6

Orger. a=—0,031e-4 40,0019,
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'HA 2/y cooell BHICOTH 11 32Tew 6e3 HaMaAbLHOH CKO-

32.55(32.53). Luaunsnp seca P, palsyca £ u BLICOTH A mojpelnent

-f1a npy:xune AB, nepannii noHew noropon B sanpensen; mHanuap no-
rpy®en s noay. B noNoMennn pasmoBecust WHINMHAD MOTrpy:Kactest
B BOAY na NOAOBHHY cBoefl BRICOTH B iawanabHblH

@8

MONMEHT BPCMENH UHJIRHAD GTRY | norpy:eH 8 BORY

POCTH npien B ABIACHHC O BCPTHKANLHON npsd-
MOH. CHUTAA JHCCTKOCTh NPYKHALL paBHON ¢ M
NIPEAMOJIAT 851, UTO ACHCTBHE BOABI CBOAINTCA K AoGa-
nounofi apARMesoBoil Cllie, OUPENCANTL ABIKEHIC
WHAHHADPA OTHOCHTCALHO TIONOAEHHA PABHOBECHSI
[Tpuuath yASNLHBIL BEC BOALI PABHBIM ¥

Orsger: A== —‘-ls—h cos kl, rae k= %(c + yrd)

42.56(32.54). B npeawayweil sarave onpene-
auTh KonebaTenpnoc IBHIKCHHE LHAHHAPA, echl
CONPOTHAJCHIE BOAB  NPONOPIHOHAABLIO NCPBOI K 4az74¢ 32%
CTefICHII CKOPOCTN Il PaBHO av

Orser. INumuenne ouauHApa OGyleT KoneGaTelbhbiM,  ecit

(7 + 30 = (55) >0

Torna
x=-’if\/—ffi—-e-“‘sm( /B2 — %t + B)
6 KB gl A '
,_ € air? _a A=t _
rae 2 —7;-+Ty, n= g, tgf = ——r—, m-—--g-.

32.57(32.85). Teso A macct (0,5 hr JedUT H2 HErNAAKOR TOPHIOH-
TAMALHON NIOCKOCTI H COCANNCHO C HenoABILAHOH TouKoit B npymunoi,
ocb Kotopofi BC ropuzontaswna, Kosdipuupment tpenns rena o no-
ckoctn 0,2, npyAnma TakoBa, uto
ANs YIJIIHERNS ee Ha 1 oM Tpely-
erca cuna 245 H Teno A oroanH-
HYTO OT TOYKH B TaK, uTO UPy.iHHA
BHTAHYAach Ha 3 cM, H 33aTeM OT-
nyuteno 6e3 HayaJpHOH CKOPOCTH. R 2azawL 9257
Haiitn: 1) uxcso pasMaxos, Kot1o-
peie coBepItHT TeAo A, 2) BenHunHL paaMaxon U 3} APOAOAKHUTENb-
Hocrk T kamjoro 3 HHX

Tesno ocranoBnTcfl, KOLLA B NOJOMEHNI, THAC CKOPOCTH €10 papla
HYJIO, CHJa YHPYIOCTH NPYXHHLI GyReT paRkd CHAe TPEHHS HIU
MeHblle ce

OOlrfcr: 1) 4 pasvaxa; 2) 5,2 em, 3,6 cm, 2 cm, 0,1 em; 3) T =
= 14 ¢

32.58(32.56). Ipys macest M =20 kr, schatupii Ha HAKAOMHOH
HEernaahoH NAOCKOCTH, APHEPERAIt h HepACTANYTON NPYIkHHe B C0o6-
WILAE eMy HauadABHYI0 cKOpocTh Us= 0,5 M/c, uanpasiennyio BHHS.
Koac[nbuuucu? Tpennd choavenus =008, nospbunnent xecTROCTH
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npyannb ¢ =20 /ey Vrod, ofp 1308atirtia 1ag;I0HI00 1 10CKACTHIO,
c 1opitonTor, ¢ = 15° Oupeacanin 1) nepiog notebannn, 2) qug 1o
MAKCHMJABRLIY OTKJAOHCINM OF 110 103heINnl PABHOBLCIS, KOTOPBIC (0-
BEPIINT 1pvd, 3} Be JUUKHE DTHX OCh JOHCHII
Oreer 1) T =00628 ¢, 2} 7 ou oucunu, 3) 7,05 cm; 6,13 ey,
5,35 o, 4,25 v, A6 o, 206 e, 098 oy )
32.59(32 57). letwo sacew M =105 w1 conepuider KoeGanns b
TOPIIOHTY IBHON 11 10CKOCTH 100 ACHCTRICM DV OJBIEKOBBIY  FIPA -
HHH, HPAKPCH ICIHIBIY K TC IV 0,01 KOHIOM # K HCHOADIGKION (TOu-
KE == APV EIN, OCH NPYIRIE JORAT 1D 040N TOPHAOHET A IBHOIL 1EPsI* 1O
” KOoappsilesTH eeTROCTH [Py MO0 €)==
3 Lro 2 1y = ¢, = 1,225 H/es, woshduivient tpe-
N AL st npn amiskenin o1 f=02, apa
RV IO Howoe fo=025 B ududisnbiy soyvent
4 Te.d0 OL 10 OTUABHHYTO OT CBOEFQ Cpu -
KaiWd s Uero to kel O snpaso B NO [ heie
w==J ¢ 1 ootnyueno 6ea Have ibion
ckopocTii ianry 1) 06 <aeTL BOIIOMNLIN PABHOBCCHLIX NOJOINCH I
Gl — «00 10Tl 34LTON®, 2) Bectunny pasiaxon 7eid, 3) uie 10 eio
pasMaso, 1} npoje 1RITC IBHOCTL RJIIKAOTD 113 1MIX, 3) notomensne
re.ta noc.re ko 1efaini
Orser 1) —05 ¢ <<t <0,0 ¢, 2} 5,2 ¢M, 36 cM, 2 cu, 0,8 cv;
3) 4 pamaxa, 1) F =011l ¢, B} v =02 tw
32.60(32.58). Hlox ACHLTBHEM I 1H conporas.ieHus R, nponopiso-
HANBHOW NCPRON CTEHCHN ckopocin (R == au), Te 10 acchl M, no Lse-
WICHHOC K HPVIKIE JKeCTKOCTH ¢, COBCPINACT 3dTS XJIONUIC KO 1ehaHis,
Onpenetiith, BO CKO ILKO PA3 MEPUHOL 34TVXAIOMINX Koehamo 7 upe-
BOCXOMHT ICPHOA  HeRATVYA0UN  ho telannn Ty, ccin oTioluenine
nfk=0,1(# = /m, n==0/(2m))
Orger 1 = 10057,
32.61(32 59). I3 vcaoBBAY NPCALLIVIIIEN 3L LA%IE ONPCAC UITh, M43
CKO 1LKO T80 11X KouieBanidl aMILIATY A4 A MEBLLELITCA B €TO pa3
Oraer vepes 7,5 noiHuY ho.reGanint
32,62(32.60). tlas onpese ICHIA CONPOTHRICHIA BOABL ABIALIHIO
MOJLC. I CLAHd SIPY OUCHB M 1BIX ChOPOCTS X Mo Lo b M pvern1n i 1a-
HATH B (OLhle, NPUBSH3AB HOC

4 8 1§ I{()]JM\ [iOCpQIlCTBO'\t ;lll)r‘i
__\,W—;‘—'—’?,-MW O MIHAKOBLWY BpYNn o0 B,

- — T S Clabl HATAMEHDS KOTOP LY
e e =] ADONOPIHHOHAIBUBL 1.1 H11iC-
Hist Pesy IbTdTeL HAG 10 fe-

K 21t1 7% 3262 8t 1203 WINL MOKA3d 1H, H9TO OTK 10HL-

HEd Moe Nt 01 00 103kenus
PABHOBEUIS 10CHAC KIKAOI0 PA3MATA YMCHBLULIIOTCH, COCTABIN Teo-
MCTPHUCCKY 0 PO PLLCHIO, 3NAMEHATEAL KoFopon pavert 0.9, a npo-
AORIN CIBHOLI D KAXWAOI0 pasMaxa T==05 ¢ Oupeneants can R
LONPO LB ICHHE BOAL, HPUNOLHINIA IO Ha hAIKABHT KILI0EPAMM MALLHI
MOJLCI, BPIE CROPOCTSE e paBuion 1 /e, upenio iardas, 4To Colipos
LIt 1e)IHe BUADbL HPONUPLIOHA 1L1I0 TRPUONH LTEHLHIL LKOPOLTIL, :
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Orger R=042 11

32 63(3261) B ycaosuax npeamayiell 3aflaun wafith ypasuensde
AplsiReniist MOREAN, CCAN B HAULALAHA MOMeHT npyxuua A 6uaa pae-
THHYTA, a npyxuHa B cmarta Ha seawiiny Al =4 cm u moae.s Gua
oTnyiiena 6e3 HauaMuHOH CKOPOCTH ’

Orser x = e~2% (4 cos 6,28¢f + 0,134 sin 6,28¢) cm

32 64(3262) Has onpenenenns wsskocT# xuaxoctw Kysow yro-
TPeh 11 CACAYIOUINE METOA TOABECHUB HA NPYHKHIHe TOHKYIO AAaCTHHKY
A, oH 3sacTaBasl ee KOAeGATLCA cnadana B BO3-
AyXxe, A 3aTeM B TON MOUIKOCTI, BAJKOCTH KOTOPOIi
Hagjlehano ONPeReNlTh, #H HAXOAHM 1POAOTKN-
TCALHOCTh 0AHOFO pa3Maxa” Ty~—B nepsou ciydae
n T:—po sropoy Cuna Tpeiusi MeKAYy NJACTHH-
KoM M .KIAKOCTLIO MoXeT GuTh BEpamceHd HopMy-
noft 2Skv, roe 25 — HOBCPXHOCTL OJACTHHKN, ¥ —
ee CKOpocTh, & — xoadypuuuent srikoeth [lpene-
Gperasi TPeHdeM MEKAY HAACTHHKOW Il HO3AYAOM,
onpededTh KOsdHUMCHT £ MO DandcHHBEIM W3
oneta Beanwnnam Ty Ty, ecnn Macca NMIACTHHKH
paHHa m

— K a.'; yi 324
Orser k=3-;:—’;7;4\/!':—?’~. s

3265(3263) Teno maccol 5 wr noaseweno ua npymuile, Kosdpi
WICHT MXecTkocTi! KoTopoit pamen 2 KH/M  Couportusierne cpeist
NPOHOPRUOHANBHO ChopoCTl, 'AMRiNTYRa nOCAe ueTbipex kodeSaiuil
yMeHbiI1ach B 12 pa3. Onpeaeaurn aepiof u norapudmutecknil ge-
Kpestenr xogdelauin

Orgerr T=0316 ¢, A=nT/2=03106

32.66(32.64). B ycnopusux npelbtaytued 3anadd hafith ypapHesHe
ABNIKCITHA TEJNQ, CCAH ero NOABCCHAN K KOMNY HepacTARYTOH HDYMHKHIL
H ornyeTHan 6e3 BavajLHOH ChOPOCTH :

Orser: a = ™1 974 (—245 05 19,9f — 0,242 511 19,9/) cm

32.67(32.65). Teno maccwt 6 Kr, MOABRIUCHHOE nHAa HPYIHKHNE, NPH
OTCYTCTBHI conpoTHpenns Kodebaeres ¢ nepuomom T =04n ¢, a
ccu AeHCTBYCT COMPOTHBARHHE, NPOHOPIMIONANbHOE ' NepBoli creneny
cxkopocrit, ¢ nepiofoMm Ty = 0,0x ¢ Hafite goaddment aponopttiio-
RAJLHOCTH ¢ B BLIPAMeNNH CHJALI conpoTusjienust R =—av u onpe-
JCAHTL ABHKEHNIE TENA, eCNH B HavaJbHbi MOMeHT BpY:KHHA OGblha
PacTSIIYTa H3 NONOKCHHA PLBHOBECHS HA 4 CM H TeAD MpeICTaBjello
Ca'1oMy cebe

Oreer: a =36

4 0 14

Hh;c , x=Be-¥sin (4: +arcig-%) CM.
32.68(32.68), Teno macenr 1,96 Kkr, noaBeitentoe na npyKiie, Ko-
topana cion 4.9 H pactsnsaeren na 10 cum, apu neumenni serpevaer
cONPOTHE 1eNiTe, NPONOPIHONANLHOE NIEPBOH CTRIICHH CKOPOCTH H NpH
cxopoetit 1 M/c pasHoe 19,6 H. B nayanbeniil MOMEHT mpy:KHNA pacTi-
UyTa H3 NOROACINIA PABHOBECHA HA 5 CM Il TEJiO NPHULIO B ABHKEHHE
Ge3 nauaasnoit chopoctH IanTit 32600 9TOIO LBHIKCIIHA.
Orger: » =5¢% (5¢t+ 1) cu.
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32.69(32.67). TpysH Maccw s =2 Kr U mMy=3 KI NOABCHICHK
B [OJOXEHHIT CcTaATHYCCKOIO pPABHODECHA K IIPYHHHe, KOBdeJHIlIle}ITg
MECIKOCTH KoTopon ¢ = 392 H/m Macasnunu gemndep BHIBBaCT Ly
CONPOTHBJCHHA, APONOPItHOHAALHYIO nepnoﬁ CTelend CKOROCTH H paB-
uyiy R=—av, 1a¢c =98 H-.c/m Ipys m, cusan.
HaiiTy noche 370F0 ypaBuenne ABHMeNAR Tpy3a my

Orger: x = 8,32¢~ 41— 0,82e~41 8 ¢y,

32.70(32.68), CraTHueCcKOC YAANNICHHE NPYRANH 001
AedcTBHeM 1py3a Beca P paeno [ Ha kone6monumin
ipys AeHCIBYET CHJA CONPOTHBACHHA Cpelbl, Mpoiop-
HHOIIaALHAY  CKOPOCTH Onpenennts  HanMenbuice
m, 3HaUeRHC KOIQPUUKEHTA  COHPOTUBACHHR o, 0PN
m, KOTOpOM npollece UBHKEHHA GYACT ailepHORHYECKHM.
4 Hajdti NeprOA 3aTyXaloltHX KOACGAHHH, CCAR KO3~
K sanase 3269 IMIIHENT COUPOTHBAGHHA MeHbIlle HAHACHHOTO 3Ha-

UeHHsI

Oreers d=2P[+/gf Tlpu a < 2P/+/¢f nsumenne 6ymer xoscHa-
g o

TeNBHBIM € NePHOAOM T=2ﬂ/ i

32.71. I'pys maccw 100 [, HOXRCWCHHBIA K KOHILY NPYIKHIL, ABH-
wetcn B RuRKOCTH, Koaddrunent wecTkocth npyxunsl ¢ = 19,6 H/m.
Cuaa conpoTHBACHHS ABHXCHHIO MPONOPLYOHAJALHA ACPBON CTENEHH
cKopocTH tpysa: R=oav, rae ¢ =35 H-c/m

Haiith ypaBHeBHMe IBHXeHUS rpy3a, eCAH B HayaaLiblii MoMeMT
rpy3 GHJI cMellieH H3 MOJOMeHHsl PaBUOBeCHs Ha Xo=1 cm H oTnyuiex
Ges HauaJabLHOR CHOPOCTH

Oteer: x = 1,32¢~7 — (,33¢~28! cm, ‘

32.72. B ycsoBuax npepmaywieli 3anayM HaiTH ypapHuenHe EBHKe-
HHA I'PY3a H TIOCTPOMThH rpapRK 3aBHCHMOCTH Mepemelllcunsi OT Bpe-
MEHH, ecAH B BAYANLHNA MOMEHT 1PY3 CMEUIeH H3 [TONOMCHHA CTATHYE.

7

&,ct1l-
10
a4
a6
0.4
8,2
0
~0.2
04

K sanave 32 72

! 4 i
CKOIO PaBHOBECHAl Ha paccTofnne Xo =1 cM H eMy cooBuwlepa Hauaaks
Haa cKopocTs 50 cM/c B RanpaB/eHHH, IPOTHBONONGIKIIOM CMEUICHHIIO
Orger: x = —e~7t - 2B ¢p,
32.73. B ycaosuax sagayn 3271 B nayalpHRiA MOMEHT Tpya (Me-
HIEH H3 MOJOMEHHH PABHODECHS HA paccTosiuue xo==5 oM u emy
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cooblleHa mayasienas cxopoctb vo==100 cM/c B TOM e Hanpasae-
sy Hafitu ypaBienHe ABHKEHHA PPysd H NOCTPOMTH 1pauK 3aBicH-
MOCTH NepeMeilléHHA OT BPeMelin

Orger: x = 11,4~ — 6 42-28¢ cwm,

01
[} 7 -_ﬁéj

/]

A

D wahy G Gy o
L

]

' 1 !
Qo ooy gt 82 g3te

K aanave 3273

32.74(32.72). Cocraputs mudpdepeHuuanLHOe YPaBIEHHE MAJSHX
koJefaHin TSN TOukH A, Haxoasawlefics na KOHUE CTepihH#A, 3a-
KpensIeHHoro wapuupio 8 Touke O, CUHTaRn CHIY CONPOTHBJICHHS CPERB
(IPONOPUNHOHAJBHOM NepBofi cTeNeHH CKOPOCTH ¢ Koa(puuuenroMm npo-
NOPUMHOHANBHOCTH ¢, H OHPEAeNHTL MACTOTY 3aTyXawiiHx KoseGanuii,
Bec Toukn A pasen P, wosdpduument* )
JKECTKOCTH NPYKHHY ¢, BJHHA CTepIKHA i
1, pacetosiune OB =5, Maccoil crepx- p
ua npedebpeun B nonoxennu papnobe- c

cHA cTepiKeub ropusonTasen, LIpn ka- A
KOM 3HayelWH Kos(huiuienTa o HBHMe- 7

Hue GyAeT anepuoaNvecKuM? : I ; D=
! P - b'; b! 0[ p ~ =]
Oreer: —§-+e-gy-tecgy=0 Ay ;
11
p=b A28 _ abg)2 A Z
=7 P —\zp) pane Dz

1 ch b osanate 3274
o= 5 /\f‘?—.

32.75(32.73). [pu konebanuax ipysa Macen 20 Kr, nogpeusentiono
Ha npyKuHe, OblIO 3aMeyeHO, 4TO HauboALMIee OTKJOUEHHE noche
10 ponuwx Konebauuii yMmeHbiiuJoch Biasoe Ipya cosepiun 10 non-
Hux KomeGanuit 32 9 c. Kak meank KosdpyuumeHT COUPOTHBACHUS o
(npn cONpOTHB/JCHHH CpelH, MPOHOPNHOUANBIIOM nepBofl cTencHu cKo-
POCTH) H KaKOBO sHaueHue KO3(PHIHeHTa KecTHOCTH ¢P

Orser: a=23,08 H.¢/m, c=974,8 H/m.

32.76(32.74). CocraButo AndPeperuHaiblioe ypaBHeHHe MaJiblX
KosnebaHun Toukit A H onpefeAHT» HACTOTY SaTyXaloWuX KojeSaHni.
Bec Tousu A pasen P, KoapDuunenr XecTKooTH NPYRUHK €, PACCTOS-
nwe OA = b, OB =1 Cuna conpotupneuiist cpeasl NPONOPUHOHAIbIE
neppoii CTeneHH ChOPOCTH, KO3h(HUHENT NPONOPUHOHANLHOCTH PaBeH
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o Maccofi crepxns OB, mapuupuo 3expeinicinoto 8 Touke O npe-
neGpeun B nosowennn pasHoscous ciepsenb topiaonianen (i
KAKOM dHaucitiiy KOapOHLEHerTs « Bml

4 / Wenue Gy.ucr anepnonuuccunm?
- Orger- -—:,a—}-tu-!- r;-—O
A A 4 7
Yy - iy uig?
é cz‘ kl sz 4Ps pd"l/cu
2 Iy
-, a/
,/// ; = b /V g
g' Ié 32.77. Teno macest 5 K noABeuteno
2 Kk Ronuy apymnnuut sgectroctH 20 H/w
K 2 snave 9276 B TOMCHICHO B BRakyio cpeay. Tlepuon

, €ro Koaebaunn B 910M IYH4Ae paBed
10 ¢ HafiTh nocTosunyio aeMipiponaHUn, JotapudMIMECKN ACKpe-
MCHT KoAcOannit 1 nephoy cROBOAHBIX KOACOUNIIN
Oreer: u=19H:¢/m, A=nlj2=9,5, T=4,c.

]
B) Buuyxacnnne koaeGania

32.78(32.75). llanTu ypasneine GpAMOGHACHIOIO ABIIRCHASL TOURK
Macchl M, Haxoasilcucs NOA JLCUCIBHEM BOCCTaidninBaiontelt cissl

== —cx H nocrostunon cwatt Fg B raua waen Moxen) =0, vo==0
B £o=20. Hauti Taxxke nepuodl KoaeGanus

Oreer xH—-fc—"-(l —coskl), 171¢ k== :Ta' Tm?:t/k.

oo
32.79(32.76). Oupencants ypdpucnne llpsmo:muennorb ABHIKCIHA
TOUKN MACCH /71, MAROASACNUCH NOJ JICHCIBHCM  BOLCTAHABMIBAOULLH
cHabt Q= — ¢\ 1 cuan J ==af B navasehln MoMilr
TOMKA NBAaXOANTCH B NOTOMCNHN CTATHYCCKOTO PAaBHOBL-
CHA N CKOPULTL ¢ PAHRA IYIIO

”m — (kM — s kt), 10e k= o

32.80(42, 77) [lautie 3y pavinentic  apstMo (HHeHHOrO
ABIKERNS TOSIKW #d4CCH i1, Hd KOTOPYIO NelCTR)eT Boc-
CTANAHMNBAONEGS CFa Q== —cv 0 cuaa = Fpemst,
ecAll B HAUA ILUHBLIT MOMCHF TOUKA HJROAI 14Ch B 10 10+
HMEHIH PABHONCLIS B8 COCTOMNIHH UKL

» i~ rn -t _.E. -
Oraer,.  x== pra= gl o cos kr 4 5 SN kr).

K auu.: 32 81 rue k= n£1

32.81(32.78). Ha spyvwine, KOIPGUIMERT KLCTKOCTH  KOTOPOH
¢ = 19,6 H/M, nonBeinen marpiTindil clepmans wactst 10700 Th v
KOHEU, MAIHATA NHPOXOAHT Yepe3 KATYUIRY, 110 KOTOPOH HET {ICpLicil-
HBH 10K 1==20sM 81/ A TorR MACT ¢ MonzelTa Bpemeny #==0, sl
Bas Clepienh B COACIHOKA, 10 3TOIO MOMelira MAlHHIHBII Clepattb

Oraer, v=
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BHCOA Ha NpYy.hilic HCHOABHKIO Cuiaa B3ANMORCHCTBHA MeAdY Mar-
HIITOM  KATYUIKOHN onpefeascerest pagenciBom F=0,016a H Onpe-
LEAUTL BLIHY ACHEHHBIC hOJeOANIH MATHITA

Orser, = — 2,3 51n 8nf cM

42.82(32.79). B ycaonnax npeawvayiilenn 34fatil HanTi ypanienre
RBILACHNS MATHITHOIO CTep.AHS, CCIN €10 TIOABECHIN K KONUY fiepde-
TAHYTGH NPy AHBR O OTNYCTHAH 663 Hauadh-

HON cKOPOCTH ' “1107
Oreer 1 =—5c0s 14¢ 4- 4,13 sin 14 — !

— 2,3 s1n 8nt em |
32.83(32.80). B ycnopusix samaun 3281

HailTH  YpaBHeHHe  JARIDACHIST  MATHHTHOTO
CTCP/KN, CCAL CMY B 'HMONOMKCHHI CTaTnve-
CKOro pasHoBeciist COOGIILIN HAMAILHYIO ChO
ocTL g =5 eM/e 2l
P Oraer x={1,486‘;m 14— 2,3sin8af o ﬁ!I/
12.84(32.81). Tupst Al noasetnena ua npy- A

Kune AB, Bepaunn koHel hOTOPOR cowep-

utacT rapsoiniueckie koncfaHUA no BepTH-

ennt

o RN

S
o
|
'
Wty \\\‘{\\@
s

—_

KaahHOI NPSIMOIL aMIZINTYNR @ H 4acToTH A, g

rta. uro 0,C = asinnt cu Onpegeants Bh- P
nyancititeie Ko 1eGanis inpn M npu caenyio ‘ m

IMHX AaHEBRY  Maccd tapi paena 400 r, or !
dencrois enant 39,2 Il npyanuwa yaanxseres ks

na Il m, a=2cmMm, n=7 paajc. K oo 3281

Orser \=41n7fcm

32.85(32.82). Owpegeants AsinKette tHpit M (cM 3ai1auy 32 84),
HOABCLICHHOI Ha npyaliHe AB, Bepxmiu goHell koropon /1 cosepuiser
FAPMOILIECCKIC hoNeSatua No BEPTHRANN AMIVINTYAB ¢ H LPYIOnoH
YacTOTH &, CTATHUCCKOE pacTascine MPYAHIE HOM HCHCTBICM Becd
THPN PaBHO §. B naudJdLHBIH MOMCHT TOuKa /1 3asuMaer cBoe cpeancee
nonoKeHHe, a rHPS M GaXx0iTes B NOKOE, HAYAALHOC HOJOMLEIIE
FHPH SIPINATE 33 HAMATO hOOPAIMHAT, a och Ov II%II[)duIITb no Bsep-
TR TH BHU3Z

yqe »—-—-—.—‘.?:g_. 2 E —_ L .i‘.o
Orser: v == =g [k S z\/ﬁf 511 k!] npu A= A/f P

;m%[bln /\/-%- - /\/%?-tcos kf] npi k= %

32.86(32.83). Crartuuecknn nporué peccop TpymeHOIO TOBAPHOIO
Bdloia Aler=05 en Onpescatth hPUTIICCRYID ChOPOCTH ABUACIILL
BATONd, [PH hOTOPOH HAUHCTCH KFAJIONKPODBAHIe» BATOHA, ecan Ia
CTLILAX PCALCOR BalOll HCNBITLIBAET TOMMKH, RHI3BIBAIONMHCE BLIHY -
NeHunie koacfamis BaroHa la peccopda, JMHa peiascop L =12 wm.

Orger v="96 km/u

32.87(32 84). Huwnhatop Mamnue cocTO1 03 HuauHApa A, B Ko-
TOPOM XOART Hopmenn B, ynupajouines p npykuny D, ¢ nopuises
coejutien cTepacub BC, n KoToposMy npitkpeinen auwymit wingr C.
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Tpeanoaaras, wro jlapuenie Bapa, BLPIKCIHOC B HACKAAAK, HIMCHRA-
F ¥ Cl
eTCs COlNacHO dopyyie p= IUJ(I-i-s sm —2; ) ute T — ppema ont-

HOro 06UPOTA Bajde, OHPEAEANTE AMRJITYAY BULIIYIKACHHBIX KoAeGaHHk
mwradra €, cean paa copepwaer 180 o6/Min, NpH CACAYIOUIHNX nan-
HWX, WICIHARL NOPUINA HHAHRATOPd T =4 cm?, mac-
Cd HOABIIKHON MACTH HHANKATOPA | KT, APYKHHE CIKH-
Maeres Ha | cm chaoil 29,4 H
Qrger: a = 4,64 cm.
32.88(32.85). B ycnosuax npedwfyuleil 3apati
HafiTi ypaBHeHHe ABHMeHHA IWMTHPTA C, ecid B Ha-
MaALBET MOMEHT CHCTEMJ HAXORIIACH B JIOKOE B HO-
JNOKEHIH CTATHYCCKOTO PaBiOBECHS
Oraer. 1 = —1,61 sin 54,22¢ 4- 4,64 510 Gt M.
32.89(32.86). I'pya Macew m =200 r, uoABellen-
L SSrieeFST HUIH K npyKune, KO3(puHeHT KecTKOCTH KoTopof
| 9,811 /em naxounres nol geiicrsiiem civiel S=11 sin pt,
Karearst  ige H=20 li, p =50 pan/c B navanssnbn momeur
=2 cM, vp==10 cM/c llauano koopawHaT BHl-
G6pano B nOMOMKenNun craTHueckoro pasnosecs. Haurn ypasueune
ABIDKEHIS [ py3d.
Orger, x =2¢c0s 70— 28351070/ 4- 4,17 s 501 ¢m
32.90(32.87). B ycnonusy npepuayiled 3afaun uaMeHHJAACh ua-
cTOTa BO3MYULAOULEH CHAR, HONYWHB 3Hauenue p =70 pag/c Onpe-
JNEeJNTh YPaBHEHHE ABINKeNIs | py34.
Orser v ==2cos 70 -} 1,165 706 — 71,41 cos 704 cM i
3291, I'pya macch 24,5 Kkr BicHT #a npy:xate kecikocrit 392 11/m,
Ha rpys naunnaer fKeuctroBaTh cmia F(f)=156,8smn4{ H. Onpene-
JHTH JAKOH ABHIKCHHA Tpy3a,
Orger v =02s1n4f — 08¢ cos 4f M. X
32.92. [pys Macchl 24,5 Kr BHCHT HA TIPYIRHHE KecTKoCcTH 392 H/m.
OnpencdiTh UBHIKENNE 1DY33, €CAH HA Hero HAaYHHAaeT AeHCTBOBATH
crta F=239,2c0s 6¢ 1.
Orger: = lbsmfsmd e KosebGauus HOCHT  Xapakrep
Gunennn.
32.93. I'pys ua npymuue KoneGaercs Tak, 4TO €ro JBluKeHue onjs
cupaeict AtpdheperiHanbiLiM ypasiedueM

mk - cx = 5 cos wl + 2 cos Jof,

[TapTi 3aKoH NBHIREHUS rPy3a, ecl B HAUAALHLIET MOMEHT ero cMe-
einie o CKO])OCTI; ol paBiit ll)ullo, d TAKHE onpenenamin, npy Ka-
KNX 3Havelitdax o HaciyvnuT pe30H4HC.

— 7mo® - Te ’\/—c— 5
Orger: *= (¢ — mw?) (c — Imin?) cos ft {4 c—mo? 0% of +

L}
+%r—;mm= cos3pf. Pezonallc HACTYNHI B ABYX CAYUGHXD W) =

1 4 L
= - — U (I)z.],=

1 T e
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r) Bansaune conpotTusicuua
Ha BHHYXIeHHWe Kopebanun

32.94(32.88). Ha npyxune, KOI(PPHUMCHT KECTKOCTH KOTOPOH ¢ ==
== 19,6 H/M7 toupéurensl ‘MATHATADIA cTepaeHh Mace 50 T, Tpoxo
ZSAMIAN vepes CONeHOMA, H MejHas nJacTHiika Macen 50 r, npoxous-
wasg mexay nomiocamu marHuta Ilo conenouny Tteder ToK =
=20sin8nf A, koropril pasBubaeT CHIY B3AHMOJEHCTBHA C MATHHT-
HuM crepinem 0,016x H. Cuna Ttopmoxenns menx-
HON OAACTHIKM BCJISACTBHE BHXPCBMHX TOKOB pabla g
Fod?, rre £==0,001, ®=10+/5 B6 un v— cxopocts
NNacTHHKH B M/¢ OnpeflenTs BHNYXIGHHEIR KOMe-
GaHNA NIACTHHKH.

Orger: x == 0,022 s (8nf —0,91n) M.

32.95(32.80). B yenoBuax npeablaywedi 3amaun
HANTH YpaBueRHe HBHXEHHN NNACTHHKH, eCAH ee NOA-
BECHAM BMECTe ¢ MATHUTHHM CTePXHEM K KOHLY He-
pacTAHYTOH NPYKHAHE M COOGMIEAH MM Hauanplylo
CKOpOCTL 5 cM/c, RANPABICHHYIO BHUS

Oraer: x == e-25¢(—4,39 cos 13,77¢ -

43425 13,776+ 2, 25 (8t — 0,910} oM,

32.96(32. 90) MarepranbHas TOUKa MacCcH m =
=2 ¥r nojBemeda K DPYIKHHE, HOS(P(HHHEHT KecT-
kocrii xotopol 4 kH/M. Ha Touxy meiicTBYIOT BO3MY-
naiomtan cwa S = 120smn(pf 4 §) H u cuna conpo-
THBACHHA ABHXeEHHIO, MNPONOpUHOHAALHAS nepbol
cTeneHy cKOpocTH W pasnas R=0,54/mev H.Mewy
paBHo HanGoJbllee 3HATEHRE Apmax AMMIHTYHAR BH- ¥ 3205
HYXAeHINX KoneGanuii? TIpH Kakon uactoTe p aM-
IAHTYIA BHHYKACHHRX KogeOanil pocTHraeT HaHGoAbWelo 3H4a-
HeHHA?

Orser: Amax=6,2 eM, p = 41,83 paa/c.

52.97(82.91). B ycaoBuax npeinigtymied 3agauu Haiith ypastensue
JBHMEHHSE TOYKH, €CJIH B HAYa/AULHBIH MOMGHT BPeMeilH ee {I0JI0MeHHe
¥ CKOpoCTh OHAM paBHBE Xp =2 cM, vo =3 ‘eMfc. Yactora Boamy-
maloutefi cunnt p=30 pan/c, nauannuas ¢asa pozMyuUlaiolell cHAR
6 == 0. Hauasto xoopannat BHOPano B NOJIOKEHHH CTATHYECKOro paB-
HoBbeCHd,

Oroer: x = ¢=-111%(4 422 c05 43,3f — 1,547 s1n 43,3¢) -
+ 4,66 s1n (30 — 0,1745) cm,

32.98(32.92). Marepunanvyas TOUKa Maces! 3 Kr NOAB8WIEHa Ha
npyxuHe ¢ KosddHuuentom mecrkocty ¢=117,6 H/m. Ha roury
AelicTBY0T BosMywtatouan cusa F = Hsm(6,26f ) H u cuna pas-
Koro conpoTupnenust cpeint R=—oav (R 8 H). Kak usmenurca
aMnauTyra BHHYHUCHHBIX xoJaedallHH TOYKH, ecaH BCAeACTBHE H3Me-
HelHs TEMNEPATYPH BASKOCTL Cpefbl (KOa(pHLHEHT @) yBeauyures
B TpH pasap
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Orger: Amunntyaa BLIHYXIENHBIX Ko1cGannil yMCHLUNITC 8 TpH
paza

32.99(32.93). [eno macem 2 &I, npuapermhuuoc HPYKHHOH # ne-
HORBHMKHON jouke A, ABKIKCTCS N0 [JARKOH HAKIOHHONI TJIOCKOCTH,
ofpasyiowen yioJd & € 10PHIONTOM, HOX ACHCTBHEM BOIMYULJioNnieR
cHaw S = lSUsm 10 H w cusw coOnponis.teHHA, NPOIKIPUHONAALHO
ckopocth R=—204v (R B8 H). Kosdduuuenr
KeclKoo1n Rpyxie ¢ =5 kll/M B navaeasnmi
MOMEHT (€50 HAXUAHAOCK B NOKOE B NOAOKCHHN
CTATHUYECKOTO PaBHogecHa Haurn ypasuenne aun-
Weuns reaa, nepuognt 7 csofoansix 0 Ty Bouiyx.
JeHNIBIX  KoaeDduin, ol $ashnl  BEIHYKACHHBIX
ROCOAUHN 11 803 YNIATONEEN CHIR

Oraer 1= e=735((},228 cos 19,46¢ —

R — 0,725 49.400) + 3,74 sSin (10 — 3 3’) oM, T=

== 0,127 ¢, T1 ==0,628 (, £ = 3° 30’

32, 100(-52 94). Ha 1eno macent 0,4 xr, MPHEPCIICHAOL K npyslite
¢ Kostuuneniom KectrociH c==4 KH/M, #pclicrsyior cijla S=
=400 50¢ H u cuaa conporussenns cpeinl R=—av, rie o=
=25 H-.¢/M, v—cropocip Tela (v B M/c). B nauanpubiy somMenr
TeJI0 NOKONTCA B TOJOKCHIIN cTaTHUeckoro pasuonecHs Hafirn aakon
ABHJKCHESL 1esa 1T ONPeAcanyh 3lidvelne HACTOTH  BOIMYWlAIOHLER
CILEBI, [IPH KOTOPOM aMILINIV/d BHHYMAEHHBIX KoacGanwu OyHer max-
LitMAJTRHOM

Orser. 1) x=00647¢ %" 51n(95¢ — 46°05")-}- 1,23 5in (50¢ —
— 22°36°} M,

2) MaxeHMaTbLNan aMIIHTYAA BLIHYIKACHNDIY KoTeGaumil nomyug.
etca npn p = 89,7 paa/c n pasna 1,684

32. IOI(.SQ 95). Ha Teno macu A Kr, nNpUKpCINICHHOE K OpYXKAHe
c maﬁ:dmuuenmm mecetkocTd ¢ /M, RelicTBYIOT BO3MYyHLIAIONAS LHAa

sinpf H u cana conpotunckns R=—av (R B H), rae v—
CKOpOCTL Teda, B wavanbiuy MOMEH | TeN0 HAXORMAOCL 8 NONOKEHNN
CTATHYECKOrO PABHOBECHR K Ji¢ HMeRo Hauaauuod ckopoctd, Haiith

YpABHCHIC ABHXKEHHA Teha, ecaH ¢ > o2/ (4M)
nl

] hpe” 7 ] 0 —!—p —&
Orsger: x=_ T p=)2+4n’p’ (Qn C08 4/ R} — n°f -+ e T ¥
X s ,\/kz.__n? t) + (Ef — p2,z+4nzpz [(kz"" 2} SN pt — 2np LOSpf], r‘ne
h=HIM, B =c/M, n=1cf(2M).

32.102(32.96). Ha rteno Maccn 6 gr, nomsenienige & npyxude
¢ KecTrRoctwio ¢= 17,64 kH/M, newcrByer BosMymawouas cuia
Posinpt ConporuBACHHE IKHAKOCTH HPOGOPLHOUAANLIO CKopoLTt Ka-
KHM Ao/Ken O8ITh Ko3th(HilHeNT COTPOTNBACHIS o BA3KON JKAIKOCTH,
UTOGLI MAKCHMAJibIAsl AMNARTYAD BBIHYKACUIBX KONeGanHL pPaphs-
AACh YTPOCHHOMY 3HAYEHNIO CTATHYECKOTO YAJMHHCHHA Npyxuib? Yemy
pasusercs KOIPMHUKCHT paccTpoiike 2z (omoweuue KpyroBon vyac-
TOTHI BBEHIYRACHILX KOJUCOAHHAT K KPYTOBOH 1aCTOTe CBOGOAHBIX KOJe-
6aunu)? Tlanrd ciBHr (asH BMHYKAeHUBX KoJeBalku n BO3MYlHdl0-
WeH CHIILL
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Orger: ao=110 H.c/M, 2=097, e =80° 7",

32.103(32.97). Ha teso maccw 0,1 &r, npukpensenynoe K npymune
¢ KoadduuHeHToM KectkoetH ¢=05 kH/M, aeiictByer cunad S=
= [fsinpt, rac H==100 H, p=100 paag/c, u cuna CONpoOTHBACHHS
R=7pfuv H, rae p=750 H-c/M Hanncars ypaenenre BHHYXKICHHHIX
KoseGaunil N OnpeHeNMTL, SHAUeHHe YacTOTH P, IPH KOTOPOM aMnan-
TYAA BLIHYANeHHWX KoNebauuil Oyner MakcuManetoli

Orger: x9== 0,98 sin 1007 — 1,22cos 100/ cM; mMakcuMyMa ammnJu-
TYAL! lIC CYILCCTBYET, TaK Kak n > kf4/2.

32.104(32.98). B ycaobnsax npepuigylited 3ajayu OHPeANHTD CABHP
daspl suHYKASHUBIX KoNeGaHH{l ¥ BOSMYIHAIOMET CHITE.

Orger. e =arctg 1,25 =51°2(,

32.105(32.99). I'pya macen 0,2 xr noppewiest Ha npymuie, Koad-
(puunenT xecrkoctd kortopoit pasen ¢=19,6 H/M. Ha rpys zen-
CTBYIOT Bo3Myaiowas cuaa S=02sm 14/ H n cuna conporupaenna
R =49v . Onpegenute capur $a3 BeIHYKAeHHRX KoneQauuil u Bo3-
Myuiaioied cunbl,

Orger: & =91°38, 4

32.106(32.100). B ycnosusix npeasinyutefi 3azaud
HaliTH KosjduuHenT MECTKOCTH ¢; HOBOH NPYMHUHELL,
KOTOpPO#H 1IYJKHO 3aMeHHThb HAUHYI0 NpYiKuny, 4robsl
caAnur a3 BolUYACHeHHBIX xomefanuii n BO3MYL A0
neH CJB CTajk pasnbiM n/2,

Orger; ¢y =392 H/m.
_ 82.107(32.101). Hdns ymeubluennss Reficreua ga N N
TENO MacCH m Bo3Myinaiomten cuau F == Fysin{pt -+ K sanaue 92 107
+ 6) ycTaHABJANBAIOT NPYHMHHHEIA aAMOpTH3ATOp C
RUAKOCTHEIM AeMnpepom. Koadduunent xecTkoeTy npyxunu ¢ Cuu-
Tasl, 470 Culda CONPOTHBICHHS NPONOPUHOHANbHA NepROfi CTCIEHH CKO-
pocTi (Feonp==a’), HAHTH MAKCHMAJIblOE AHHAMHUECKOE NJBJICHHE
BCeH CHCTEMB! HA (hyHAZaMenT MPH yCTAHOBHBIIHXCS KodcbGanuax,

, :

5 2n
Orser: N=F, /\/m_’z_:;)i’f}f’wpp rae k"-——%. n=2—i;-.

§ 33. OTHocHTeAhHOR REBHIKEHHe

33.1(33.1). K konnty A BepTikaanMOre yipyroro crepxus AB8
npukpenael rpys € maces 2,5 kr. I'pys C, Gyayuy sbibeser H3 fioJo-
MenHs paBHOBECHA, COBeplaeT TapMOHHUCCKHE KoJjeGaHHa noil Bins-
HHeM CHAH, NPONOPUHOHANLHONA PACCTONIIHIO OT NOJOMNEHHs PABHOBC-
cusi CrepaccHb AB Takos, uT0 A OTKAOHENHA KoHua ero A'Ha 1 cM
ny:uo npunoxcite citay 1 . Iladtn aMmauTyly BUAYKACHHSBIX KOMe-
Ganuil rpysa C B TOM caydae, Korfa TOUKa 3aKDenjeHus crepixus B
COBepIIAeT O TOPH3ONTANLHOM MPSIMOfi FapMONHUYeCKHE KOJefalHs
ampantyau 1 wmum o nepuona 1,1 ¢

Oraer. 542 um

33.2(33.2). Touka npuBeca MaTEMaTIYECKOIO MJAATHHKA Atunet [
IBHILCTCH MO BepTHKAANW pasHoyckopeinto Onpeaenniv nepion T ma-
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ALX KoneGanuii ManTilika B ABYX CAYHanX: 1) KorAa yckopeltHe Touxn
npHecca Hanpaejcuo BBOPX W HMeei KakKyw Yyroano BOJIHUHHY 1,
2) xoraga 370 yckopeltite HANPABICHO BHUI H BEAUNHNG €r0 P << g,

. Y LU —ont !
Orger: 1) T==2x «\/——-—p.!_ﬂ. 2y T Jn/\/ﬂ_p

LY

33.3(33.3). Marematnivecknn Mastang OM pumnpl | 8 nagadoHbi
MOMCHT OTRJAOHCH 0T noJoneins pasnopccits OA e CKOTOpHI
yioN4 o W HMECT CKOPOCTb, PAaBH3io
ityalo; ToyKa NpHBeca ero B 9TOT Mo-
MCHI HMCET TdKiKe CKOpOCTL, PABHYIO
HYNI0, HO 3A1EM ONYCKJeTCH € NOCTO-
SMUHLIM  yckopenneM p 2= g. Onpepe-
AHTL KAURY S IYTH OKPYMHOCTH, 0K+
chisaenoy Toukon M 8 OTHUCHTEAb.
HOM JBIDHEHHH BOKPYT TourH O,

K sagave 331 K san 15 439 Orser 1) Tlpy p=g s=10,

2) npn p> g s=2{n—a).
33.4(33.4). JKenesnopopoxnein noesg uAetT ¢o ckopoersio 15 m/fe
10 PCALCAM, NMPONOKEHHLIM N0 MepHIHaHy ¢ iora Ha cesep. Macca
noczaa 2000 1. .

1} Onpcaeants Gokonoe AaBAcune 10e3/la Ha Peabehl, eLTH OH
Aepecekaer B A4lbN MOMCUT ceBepHyio upoty 60° 2) Qupencaurs
GOKOBOEC ZABJCHHE TMOCILA 11a PCALCH, CCH 01l HALT B 3TOM JKe MecTe
¢ cepepa Ha o

QOizger. 1) 37?".8,7 Fl 1id npaswy BocTOUHMH pease; 2} 37787 Il na
NPaBBH 3aMAZHBEH peJibe. _!

33.5(33.5). Marepuaannasa Touxka csoGoino najaer B CeBCPHOM
nonywapsn ¢ spicotl 500 M na 3emao, [lpnuusas Bo BHrMAme
Bpatlicnde 3eMal BOKPYT cuoed oCH K npencOperast CONPOTHBACHUEM
BO3AYyXa, OUPEACANTDL, HACKOALKC OTKAOHATCH Ha BOCTOK TO4Kd upd
nagenus. Feorpaduiueckan wipota Mecta pasua 60°

Oreer. Ha 12 cm

33.6(33.6). B Barone, ABIKYILEMCA NO APAMOMY TFOPHIOHTAHNLHOMY

RYTH, MASTHHK COBEDIIACT MdAble TapMOHUUCCKHE KOacGauns, npuyeM

g g cpeliee €10 NOAOXEHHE 0CTACTCA OTKAOHERHHIM OT
BepTHKAAN Ha yion 6°,

1) Onpenenute yekopenue w Barona. 2) Hantu

pasuocth nepHoAOs Koaclanmit mastnuka: T —

{ B ¢/yyae HEROABHIKHOrO Barona # 7y—B AallioM
g cayuae .
i Orger; 1) w==1,03 mM/c? 2) T—T, =0,00287.
{ » 33.7(33.7). Toura O\ npumeca MasTHHKA TAHHEL

! covepmiaeT npAMONHHEiHNE TOPH3OHTANBIEE Tap-
MOHHUCCKHE KWIeOAHHS OKOMO HeNOJBHKHON Tou-
kn Oh G0, = a sin pl. Oupeacanrt Mannle Kosdefanns MaaTHHKA, cuii-
Tas, YTO B MOMeHT, panitein Hydo, o =0, ¢=10

Orger: == _l_{k%‘%g}'ﬁ' (sm pt— % smn kt) , == ’\/%
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33.8. Touka, naxoasmtancs na wHpoTe A, GpowmleHa B 3ananHoOM
HApaBaeHHH 100 YrAoM ¢ K 10PH3OHTY ¢ NauaJLHOH CKOPOCTRIO vg.
OnpeneniiTs BpeMs # AaALHOCTL [0AETA TOUKH.

2bg sin iz . 2o s (l » 2ty €o8 A cOS a)
g+ 20vscps heosa r+ g -7 g -

Qreer: {=

L=

vﬁsin pAe a4 vgm cosh sn ¢ (16 sm? ¢ — 12)

¢ 3¢ '
re o — YIVIOBas CKOPOCTh Bpauienus 3eMJaH.

33.9(33.9). liapux macchl m, NpUKpemIeNIBd K KOHILY TOPH3OH-
TAJbLHOH RPYKHilh, KOIPPHUHEHT 3KeCTKOCTH KOTOPOH ¢, HAaXOAMTCH
B NOJOACHHE PABHOBECHT B TpyOKe Ha PacCTOSIHHM @ OT BepTHK&Ib-
nou och, OnpejeyyTh OTHOCHTRNBHOE ABHIKEHHE WAPHKA, eCTH TPYOKa,

e ¥ AW
I I 2
o
Frrvervevn - o=
I 4 Ufe
|
ZH .
Y o,
K 3aaaue 339 K 3naaue 33 10

ofGpa3youtas ¢ OCbIc NPAMOI YroJ, HAaUuHHAeT BPJallaThCH BOKPYT Bep-
THKAJLHOH OCH € [IOCTORHIOH YTJOBOH CKOPOCTRIO o).

Orser. B cucteme KOOPAMHAT, HAYaJo KOTOPOH coBnajaer ¢ Toy-
xuff PaBHOBCCHA IMAPHKJ,

wla

VR — o} 2
o S ——5—f npu k==»\/;;>m;

x=;§"i_“-g(ch Vol —Ft—1) npy k= ’\/‘:‘a' < @.

33.10(33.10), Fopusontansnas tpydxa CD paBuoMmepHo ppamaercs
BOKPYF BepTuxaannoil ocn AB ¢ yraosofi ckopocTblo . Buyrtpu
Tpy6xu uaxoautcs Teno M. OnpefefMTb CKOPOCTL U Tejla OTHOCH-
TeNLHO TPYOKH B MOMEHT ero BbeTa, ecliH B HAUAJBHBIH MOMEHT
v=10, \ =, A5uua FpyGKH papHa L Tpeuaexft npenedpeyn.

Orser: =VL2 — X0,
33.11(33.11). B ycnopusax npeabiiyitiefi safaud onpeaesuTb ppeMs
ABMeHHS TeNA B TpyOKe
L+AfL?—x;
Xp
33.12(38.12). B ycnopusx. 3apau 33.10 coctaBuThy muddepenits

aJiblloe ypasHenue ABIIKeHHA Teaa B Tpybxe, ecan xo3pduunenr Tpe-
HUA ChONbMEHHA MEXAY TENOM H TPYOKOf pasen f.
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Orser: =o'y & [ A/g? - 4n?c® BepXNCMY 3MAKY COOTBOTETHY 0T
<7 0, npmxnemy x >0

33.13(33.13). Koabuo asixercs o raagkoMy crepmnio AB, goto-
PLIS  PABROMLPIO BPALLACILA § [OPHIOHTANBION (IAOCKOCTH  HOKpYE
BCPTHKA/bIOH OCIl, NPOXOAsiUlLY uepes Kowelt /l, fefias OlHE oBopor
B CCRYHAY; RAHHS cTepusn 1 M, 8 mMoment £ = U Koablo naxeaunocs
Ha pacctosiniin 60 oM or Routa A U 1Meno CKOPOCTh, PABHYIO HYJI0,
Onpencaisth MOMCHT {4, KOTAQ KO.ILUO COHUCT (O CTCRKIIA

Qraer: r;=-l— In3=0,175¢

33.14(33.14). Tpybra AB spamaercn ¢ HOCTOSHHOK yrnowsoit cko-
pocrmo W BOKDYT seprakaasion ocn CD, cocianans ¢ uefi wensmen-
4 Wil yron 45° B prﬁxc HAXOAHTCH  TAMCTBI
utapik M Onpeacnnts EBIHKCHIIC 3TOIO WMAPHKA
OTIOCHTEABNO  TPYOKH, eWlil  HavaibHas CKo-
POCThL €T0 PaBHA HYJIK U HauaJblioe PACCTOAHNIE
ot joukn O papno a. TpenHeM npexe6peun

Orser: M——-—-( —-ﬂ) (ePs0t VT 4.
4ot \/E') + %

33.15¢(33.15), OmnpenscanTs, Kak Mengercs
T YCKOpEnie CHIbl TIHOKECIH B JABNCHMOCTH OT 13-
& aamic 3 H POTL ,MecTa ¢ BCJACACTBHC Bpallenss 3eMaH

aoxpyl cooeit ocn Panuye 3eman R = 6370 k.,
Orger Ecan npeefipeys 4neHoMm ¢ w? BBHALY €10 MaNoCTH, FO

_ wlRcosty _ cos’p i
g(l ) HAN g.——9,81(l t ) riae g — YCKo

g 289

pculu. Cit.lbl  FIJKECTH  H4 [oalce, = reorpadinyeckast  WIpoTa
Meoia

33.16(33.16). Bo ckoinKko pa3 nago ysesHuUHTh JFAOBYIO CKOPOCib
Bpaulediy 3eMal BOKPYF cBoefi oci, uTOGW TAKenas iouKa, HaXxozd-
Wascsa HAa HOBEPXNOLIK 3eMan na akpatope, He HMena Ouo peca? Pa-
nnyc 3emsd R == 6370 xkm

Oraer. B 17 pa3

33.17(33.17). Apinnnepunckuy cHapaL ABHKCTCA NO MaCTHALHON
TPACKTOPHIL (1. € HQ [PAEKIOpHH, KOTOPYI0 NPHOAHMKEHHO MOXKIO
cHHI#TL TOPHIOHTAIBHON RNpaMoil), TopH3OHralibilass CKOPOCThy cHa-
pang so BpeMa ABIDKeHHA ve==900 Mm/c Crapaf A0/KeH NOPasHIh
Hedih, OTCTOSULYIY O Mecld peicTpena wa pacctoanun 18 km I[lpeue-
Gpei an CONPOTHRIICINEM BOIAYXA, ONPCLETHTH, 11dCKOIBKO OTKAOHHTCH
claps: OF HeAH BoacHcTBie spauteHHs 3eman Crpeanba nPoHCXOAHMT
114 CeBepHOH WHPOTe A = 60°

Orger: CrRapsll OTKACHITCS BNPaBo {CCHH CMOTDeTH Ha i1C(O
CHEPXY WePUEHAHKYAAPHO K CKOPOCTH) Ha BOJIHUINY § == wll®SIMA =
== 22,7 M HC3ABHCIMOU Ol HalPABICUHs cTpeaLOLL

33.18(33.18). MaaTHuK Ha AnHHHOI HUTH nNoJyyaer He00ALULYIQ
HAMA.IbHYI0 CKOPOCTH B NA0CKOCTH cepep-1oF, Cuntas OTKAOHCHHA
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MasATHIKA MaJLIMR NO CPaBHEHHW C AJAMWHOR UNTH ¥ npHHHMas BO
BHHMdJHHE BpallleHHe 3eMAN BOKPYP OCH, HANFH BpeMsd, 10 HCTEYEHUH
KOTOpOro MNOCKOETh KauaHufi MBsITHHKRZ COBNAARET C MJIOCKOCTHIO
3anay-pocTOX ManmTHHK paciioaoxeH 1a 60° ceneproft WMPOTHL.

Orser. T =13,86{0,5+ %) vacop, rac k=0, 1,2,3,:..." °

33.19. Taxcaasn TOuKa MO.heT ABHrdTsea Ge3 TpeHuss no DepTH-
KaJLHOMY MPOBONOMHOMY KOJbIlY, KOTOPOE BpAUIRETCA BOKPY! CBOEro
BEPTHKAALHOrO ARAMETPA C MOCTOAHHON YIVIOBOR CKOPOCTLIO ®, Pa-
Anyc Koabua pased R. Hafity nosomcHiie paBlioBecHs TOMKN H onpe-
ZenuTh, KaK OYAeT MBUraTLCS TOYKA, €C/H B NOJOKENHH PaBHOBECHS
0Ha AOJYYHT Mallyld CKOPOCTh Uy O KACATENRHOR BBEpX

Orger: TlonoweHiie PaBHOBCCHA  COOTBETCTBYET VLAY Q==

' ]

=al‘CCOS-"-D—§§~, OTCHHTLIBAEMOMY OT HHAHero 1oACKeHHA TOUKH Ha

kpyre Touka, nmoayumBilasi Maaylo CKOpocTb ¥, OyAeT COBEpIaTh
Manpe kxonefaius OKOJNO NONOMENHS DPABHOBECHS COIMIAcHO ypabie-
HHIO: =2 sin &, rae »&=mi

* Rk 1 [‘)R .

33.20. Mpy:uuHLil BUGPONATUHK HCHOAL3YETCH AJAA  U3MEpeHUd
BCPTHKAJBHOTO YCKOPEHHA 1106313, KPYropast 4acroTa BepTHEaRLUBIX
KoacOannn Kortoporo paena 10 pan/c. Basa npufopa cocrasiasier oaHO
Hegoe ¢ KOpPnycoM ORHOIMO W3 paromoB noe3ga. K 6ase mpufopa xpe-
MUTCH NPYHKHUHA ¢ KoddhHuHCHTOM eeTRocTH ¢ = 17,64 kH /M. K npy-
®uite npukpenaef rpy3 maceol m =< 1,76 kI, AMnautysa oTHOCHTeNb-
HOro IBHXKeHHsl Fpy3a BubponaTunka pasia 0,125 cM no sanncH npH-
Gopa. Haitu maxcuManbiice BePTHKaAbHOE YCcKopenHe mnoesxa, Ka-
KOBa aMniauTyla BHOpanuK noesaap

Oraer: Makcumanbioc BepTHKAAbiOe YCKOpPeHHe noe3fla pasHO
Wmax = 1237 cm/c? AMnanTyaa BepTHKadbHbX KoAeGaHHI noesna
paera: ¢ = 12,37 cmM,

33.21. BuGpometp HCMOJb3yeTCR AN ONpeAcaeRHsl BepTHKAABLHEIX
Konebannfi oAnoil u3 wacrefl Mawdiw. B noapumnoii cHcreMe npH-
Gopa nemndep orcyrcTsyer. OTHOCHTeNbHOE CMellleHHe HaTHUHKa BUD-
pometpa (MaccusHoro rpysa) pasio 0,005 cm. CoberBeHHas 4aorora
KoneGarnit pubpomerpa— & Ty, vactora kKonebGanuil PHOPUpYIOLLLN
yacTH MamiHHe— 2 I'o, YeMy paputl aMnantyza xoneBaunil, MakcH-
MaJibhasl CKOPOCTh M MaxcHMaliblioe YCKopeuue BHOpUpYIOlUen 9acTH
MaUINHE?

Orser: Ammautyna xoncbapnn pasna ¢ = 0,04 ¢M, MakcHMannuas
CKOPOCThL paBHa U, =0, cM/fc, MdKCHMAJbIOE YCKOpeHHe pPasBHO
wm = 6,316 cM/c.

33.22, I'pys maccw nt=1,70 Kr noABeNICH BHYTPH KOPOBKH Ha
BCPTHKANLHOA NPy:KuHe, KOS(BDHIHENT KECTKOCTH KOTOpPOl c=
= 0,88 xH/m. KopoGka ycraHonnena Hid crone, BAGpupyionleM 8 Bep-
THKAJALHOM  HanpaBsaenus, YpapHewne xonebauuii ctona x==
=0,225s1mn 3/ cuM. Hafitn  a6coMOTHYIO AMIIITYRY  KOJebaHmil
rpysa

Oraer; x =0,2254 cM.
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THABA X
IHHAMHAKA MATEPHAJGHOR CUCTEMDMI

A "
§ 34, leomerpua macc: UeHTP Macc MATEPHAILNGH
CHCTEMD], MOMCHTE HHEDUHH TBEPABLIX TEN

34.1(34.1). KoaenuaThlit pan TPexXUUIHHAPOBOTO ABHTATEAN, H30-
OpaKellikll Ha pPHCYUKe, COCTOHT H3 Tpex KoJel, PACNOAoKeHHLIX
non yraom 120° apyr & npyty Onpeaesntsh MONOKEHHe LEHTpa Ma(c
KONeHYaToro Baja, CYNTas, 4Wi0 MaccHl KOJMleH COCPCAOTOYEHH B TOM-
Kax A, B u D, npuueM ma = mp == mp=m, K upcuedperas maccamu
OLTaNbLIBIX uacTedl pana. PasMmepsl ykazanw na pHcyHKe

Orger: llenTp mace coBnajaer ¢ HauaaoM Koopanrat O.

e 4.8

er

K 3anaue 341

34.2(34.2). Haitt# ypaBHeHHd NBHCHHA UeHTPA Macc Ilnapump-
Hoio mapanaenorpamma OABO,, a Taxkke ypaBHCHHE TPaeKTOPHi
€ro UeNTpa Macc mph paiienns kpusowsna OA ¢ nocroanuoli yrao-
NOH CKOPOCTBIO @, JHelbs napanienorpaMma — OAHOPOIHHE CTepi,
npuvem OA = B=AB/2=ua.

Orser: xc=a+-3—a cos of, yc=—}asin of; ypapueuue Tpack-

3y 3
Topun (X, —a) -+ ye= (—4-1:1) — OKPYXNOCTb pafHyca -4 ¢ UCH-
Tpos 8 Touke K ¢ koopaukatamu (a, 0).

£
A g
YA /
Ny W ﬁ Ay
K atpime W2 K aagve 343

34.3(34.3). K nonsyny [/ maccul M; mocpeicTBOM TOHKKOi lceBeco-
Mokt HH1H npukpenacn rpys [f macem M, Tlpn woaeGanuax rpysa
10 34KOUYy ¢ = Py Sin w{ TOA3YH CKOALINT HO HeTTOABHIKHOW TOPH30H-
1aa6HOA raaakoid nosepxHocTh llafiin ypapueune ABHKEHHS 00N3YHA
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x)=f(f), cuntan, uto B Havaibubifi MOMeHT {i==0) mOn3yH Haxo-
Dujes @ navadne orcuetra O ocu x, IauHa HUTH paBHa /

. - M
Orser: x,= M3 { s1n (g, SID o)

34.4(34.4). Onpeneanrs noJOMeHHe UEHTPA Macc UEHTPOOEKHOro
peryasropa, H300paiKeHHOrD Ha PHEYHKe, ecaH Macca KasKaoro us
wapos A u B pasna M,, macca mypTet D pasna M, llape A u B
CYHTATDL TOMEMHBIMH MaccaMA Maccon crep.kren npepeﬁpeqb.

Orger: xo=0, yc =2%§; lcosp

34.5(34.5). OnpenennTh TPaeKTOPHIO UEHTPA Mace Mexauusma /-
Jguncorpaga, cocrosmero us Mydr A u B macens M, xamxpaad, Kpueo-
muna OC maccnt Mz u aunefikn AB Macew 2Mgz; nano: OC=AC =
= CB=1{. CunTath, 4T0 AWHENKA H KPHBOMIHH NPEACTABASIOT OAHO-
POARLIE CTEPIKHHE, a MY(DTH — TOUCUIIHE MACCHL,

N =

4 4
Z
F
Ak F
3 y % 4
K 3zzuve 34 4 K zanaue 345 K saxaue 346

Orser; OKPYKHOCTb ¢ LeHTPOM 8 Touke O H paAuycoM, PaBHHIM

AM, 4+ 5M; 1
oM, +3M; 2 °

34.6. K pepTHKanpHOoMy Baay AB npHxpenhcun 1Ba OAHHAKOBHIX
rpy3a E u D ¢ ROMONILIO ABYX NepneHARKYNspHbIX ocE AB u nputoMm
B3ANMHD HEPNCHANKYAApPHEX crepikten OE == OD==r, Maccamu
cTep:Hen W pajga npenebpeub, I'pyspt cHHTATH TOUCUHBIMH MaccaMH.
Hanutu nonoxenve 1eHTpa Mace { cHCTeMW, a TakiKe HelTpolemube
MOMEHTH HHCPUHR Jxz, Jyz, Jxy.

OTBeT: C('/zr, I/Qr, 0), sz=1yz =fxy= 0

34.7(34.8). Buluncaurs MOMEHT HHCPUHH CTAJNLHOTO Basa paauyca
5 cm 1 macent 100 kr oryocHTenpHo ero obpasylomiefi, Baa cuntato
OAHOPOAIIIM CHIOMMHEIM BHAHHADOM,

Orser: 3750 kr-cm2,

34,8(34.9), BoiunciiTe MOMENWT HHepPIHH TONKOre OLHOPOUHOIO
noaymicka Maceot A M pdHyca r OTHOCHTEABHO OCH, MPOXosiefi
BAOAb ZWaMeTpa, OrPAHHYHBAIOIEIO LOJYAHCK.

Orser: Mr2/4.
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34.9(34.10). Buuncants ocesme Jy W Jy MOMCHTH HilepuUnE nao-
GpaikcHHON H3 PHLYHKE ONOPOAKOR NPAMOYICABHOR NNACTHHRE Mac-
ctl M oTHOCHTEAbUO OCel X B i

Orser; I, =*/.Ma?, J, =1/sMb2.

IZ
it [
g
Y8
BN
L . )
- Zg' - i = h.,;v?‘ry
F3
r L—a\ . q
K 3apmaqe 349 K 3anajqe 30 K aafase 311

1 1
34.10(34.11). Bumncanth MOMEHTH Hilepuin H300paKeHHOro Hna
PHCYEKe OAHOPOANOFO NPAMOYro/bHOre napaJaedenknena maccs M
OTHOCHTCNILHO OCel x, ¥ H 2

Order: Jo=4h-(@ +46Y, I,= 3 (4 46), o= F @+ 09).

¥
34.11(34.12), B ToHKOM o0fHOPOIIIOM KpYIAOM [HCKe paguyca R
BHICBEpPAHO KOHLEHTPHHECKOE OTBEPCTHE pazuyca 7. BHH‘HCJIHTI: MO-
MeHT HHePUHH 3TOI0 AHCKA Macchl M OTHOCHTEABHO OCH 2, NPOXOAA-
el uepes era UCHTP Mace AEePUCHAHKYMAPHO MIOCKOCTH AHCKA.

Orsers I, ﬂ% (R?+1r2).

34.12(34.13). BLUNCANTL MOMCHT WHEpUHA TOHKOft ORUOPOAHOH
AAACTHHKH Maccw M, nuMmeiolteii ¢opMmy papBHoGeApCHHOTO TPEyrodb-
IIHK4 € BBICOTOH M, OTHOCHTENLHO

4 OCH, TIPOXOASINE!l uyepe3 ee IeuTp
Macc C napanjieibHO OCHOBAHHIO,

1
= & Orser: g MK
[/ ! !
, 34.13. OanopoAnas MeTaahue-
& b CKasl MMIACTHRKA BHMOAKEHA B BHAC

K 3apave 84 12 K sunate 313 DABHOCTOPOIMEIO  TPEYTOALHHKA.

Macca naactungn pasna M, [—
AJHHA B2 CTOpPOHl BHuMCANT» MOMENT HHEPUMH NAACTHHKY OTHOCH-
T&JbLIO QCH 2, Il]JOXOIlSIlIlL‘Ii qepes ee Beplllﬂlly napanac.rlbuo OCHO-
BAHWIO,

Oraer: I,= -g- M2,

34.14. OgHopoRHds PaBHOCTIOPOHNAS TPEYTroabHas NAacTHHA HMeeT
Maccy M u anuny (TOpoHbl { BLIMHCHNTE MOMEHT HBCPUHH GAACTINLL
OTHOCHTEABIIG OCH Z, NPOXOMNILCH yepea BePIUHHY MAacTHHE dephiei-

ABKYJAADHO ee TAOCKOCTH.
1
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Orser: I{z = "|§§' ME.

34,15(34.16), Buiuicanth MOMEHNTH HHEPUHMH OTHOCHTENbHO ThHEX
BaaiMro MEPAEHAHKYAAPNLIX Ocell X, y W z TOHKOH pnnp.poggqﬁ!

(LU 1Y

ILIHIITHYECKOR NJacTHHKH
Macces! M, orpansuenHoll KOH-
z

2
TypoM oz = L.

Orser: J, = -iibQ, J,=
M

-/ e
M
=—4-a2, IZ=T(aE+b9). a .
¥

34.16(34.17). OnpefieniTh  Kaanase M 1 K zamaue 3415
MOMEIT HHCPUHH ORHOPOM-~
HOTo NOJOre umapa MaceH M oTnoCHTENbHO OCH, npoxonﬂllleﬁ qepes
¢ro WeHTp TAKeCTH. Biewnnii # puyTpeHauii paguyCH COOTBETCTECHHO
pasuy Rwur

‘9 R =it
Oraer: EM m

34.17(34.18). Boiuncanti MOMeHT wuHepuns ORHOpoAnofi Tonxofi
060A0YKH, BHIIIONHEHIION 8 BRAE Noaycdephl paflyca R, OTHOCHTCALHO
ocH, npoxonstiieil uepes Uentp nonycdepst nepneHAHKYJISPHO K orpa-

-
X
'
L,
\

Sl

P

dou

K 2anave 33 17 K sanave 318 K sanaqe 34 19

yuunsanieit ee nrocKoctd, Macca M oGonouky parHoMepHO pacrpe-
ACJACHA RO MOBCPXHOCTH noaycdep. :

Orser: % MR2,

34.18(34.19), BuiyHcanTh painyc HHEPUHH CIVIOWHOTO OAHOPOL-
HOIO LAJIHHAPA OTHOCHTENLHO OCH 2, HNEPNEHAHKYASPHOH OCH ILH/IMH-
upa H oTcTOsIlel OT ero mentpa mace C na paccrosunn {0 oM, ecan
panuyc MMJIHHAPA paBel 4 ¢M, 2 pricoTa 40 cM. ‘

Orser: 154 oM,

34.19(94.21). MasATHHK COCTOHT H3 TOUKOrO OANOPORHOrO CTEPHK-
s AB maccu M;, K XOly KOTOpOro npHkpeniell oRHOPOAHKI AHck
C maccw M, Onmna crepxus pasua 4r, rae r— paauyc aucka, Bur
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THCARTE MOMEHT HHepIHH MasSTHHKA OTHOCHTEABHO CTO OcH MpHBeca O,
NICPNCHAKKYIAPHON [JIOCKOCTH MaATIHKA H OTCTOSILLEH HA pPdccTof-
HEH £ OT KOIUA C1ePIKHs
4M, + 99M
Orser: —LE—l rt
34.20(34.23). Touxku#t onnopoanmi crep:Keits AB nauum 2/ n
macest M npuepervien B uentpe O K BEPTHRAJLION OCK, 06pasys ¢ Heli
yion ¢ BRUHCAHTh MOMEHTH KHepHHHW cTepXuf Jx, Jy, 1 UeHTpOGEK-
HUH MOMeNnT Hicpuny J., OcH KOOpPAHHAT NOKA33HH Ha PHCYHKe,

. L M - .
Orser: J,=——cos’a, J,=——smie, J,,==——sinla

34.21, Oauopoanblii Kpyrawfi auck Maccld M n padnyca r ypu-
Kpenaed K ocH AB, orcrosmeli o1 mewipa Mace € Ha paccTosHHA

N

-~

NN A%y

K zaz1ye 3420 K samaae 34 2t

OC=r/2 DBUUHCAHNTD OCCBLEe H UCHTPOGCIKHHIE MOMCHTLI HHEPIHA
AHCKa. .
AMr?

s 3 ?
O’TBQT: }'”:TMrz’ fy=—4-, ]==‘ﬂ;_r" }xyzfxz=1yz=0

34.22, BpiuicaiTh MOMEIT HHePUlH ORHOPOIHGI TpeyroasHon u.a-
ctuaign ABC macew M oTHocHTenAbHO OCH X, NpPoXojsAliedl uepes elo
pepiiiily A B NAOCKOCTH II3CTHHKH,
€Cc/H AAHB PACCTOSHAA OT Todek B u C
10 ocH x, BM = ha, CN = ke,

Oraer: J, = (3, 4 hyh, +h2)

34.23(34.24). Tlo namypiM  3amauu
41 onpenenrfp UeATPOGEXRHEE MO-

K aanave 3192 MEHTH HHepuui Jxz, Jyz, Jxy KOJICHNATOIO
panaa.

Oraer: Jy,==— -g—md(a + ), J,,zm—i";—s-md(a - b), Jyy=0

34.24(34.25). Oxnopoansi Kpyribi ANCK Maccsl M SKCHEHTPHYHO
nacaxerf Ha 0Cb 2, NEPUEHAUKYASIPHYio ero miIockoeTd Paxuyc aucka
paven r, skcueutphcnier OC = a, rie C — UCHTP Mace AncKa Bhiunce
avn ocenbie Ji, Jy, J2 0 UeHTPOGCIKHBIE Japy, Jrz, Jyz MOMENTH HHEPUHA
Ancka, OcH KOOPEHHAT HOKA32HB HA PHCYHKE.
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Orser: Jx=A¥1. }9=M(—§—+ae). fz"-—=M(—':++az). Ty =

==, =0

34.25(34.27). o naunmiM 338ayn 34 24 BHUHCAHTL MOMEUT HHEp-
UHil BACKa OTHOCHTEILHO OCH Zj, NeKaMledl B BePTHKAJNLHOR INOCKO-
CTH Xz H obpasyiowefi ¢ 0cbl0 2 YIoa . ‘

z

Orger: 1, =—“§L silq -+ M (-%24-—}- a’) cos2@.
iz
Zt

Z

% 3

X4

Koar a4 K 4a1ve 3423

34.26(34.28). Omopornuiy Kpyrasll Auck Macck M nacaiken Ha
ock 2, npoxonautyio yepes ero nenTp Mace C. Ock cumMeTpHy AHcka 2

K asaawe M 26 b 2anaue M4 27

NCKHT B BEPTHKAABHON NNOCKOCTH CHMMETPHH x2 H 06pasyer ¢ ocbio z
yroa ¢ Paanyc sucka paseH r, Buuncaurs ueutpobemusic MOMEITH
HiepUUH AHCKA [iz, Jy2, Jxy {0CH KOOPAMNAT NOKA3AaUB HA PHCYHKE).
Oraer: nyﬂ]z;;:{)a Jyz =
2a M2 .
=Uz;'_‘-(xn) su; = 3 sin 2a,
34.27(34.29). Pewnts npeauny-
myio 328avy B NpCANOJOKCHUHH, YTO
JUICK IKCUESHTPUMHO HacaiKeH HA OCb
2, lipuem 3aKcuentpHenter OC =a.
OTGBT: fxy =!yz = 0)
o=t (G4 )
34.28(34.30), Onuopoanbly Kpyiity HHCK pajiuyca R naca.ieH na
ock RBpaulcHMs 2, NpoxoAsnlyio uepe3 TouKky O H COCTaBJSIOMYIO ¢

ocui0 csmMeTpuu aticka €2y yrod o Macca ancka paswa M. Onpene-
AUTH MOMCHT HHCPUHN [, AHCKJ OTHOCHTCALHO OCH BpJUICHHA Z i UCiH-
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TPOGCIKHBIE MOMOHTLY, HICPUHI Tz 80 2, ecau QL — upoekitist ocH z
fla WI0CKOCTb Anckd, OF = a, 0K =16

Oraer: I,=M [(wa + -;— Rz) costa 4 711~R3 sinfa 4 b"].
Jep= ﬁff (-}‘-J’(’2 J- a?) S1N @ cos a, Iy = Mab sin a
1

34.29, Omiopoﬁuan upamoyronpas naacruaka OABD macest M
co ctopouaMii @ # & npHKpentena croponon 04 x ocu OE, Bemue-
JHTh Hew1poGeskHBe MOMeRTH HHCPUHH TNaCTHHKH Jaz, Jyz 0 Juy
Mab

Orcer: o=l =0, Jpo=—4-.

K sinve 3929 K sanawe W 30

34.30(34.31), Oanoponuast NPAMOYIOALIAA NJACTHHKE Macest M
€O CTOPONAMH ANNIK @ R b NPHKPendcHa K OCH 2z, NPOXOASIUCH Uepes
oauy 3 ee Avaronateil Buuucautc UcHTPOGEMHBIN MOMEHT Hnep-
UMK J,; RAACTHHKH OTHOCHTENLIC QCeH § H z, ReKaUlHX BMECTE C mJild-
CTHHROH 8 mAocKocTH prcyHka Hauano xo-
OpAHHEET COBMEIICHO C HEeHTPOM MACc nund-

CTHUKH y .

Ly M oab(a®— )

Oreer: Jyz——"a'w
34.31(34.34). Bpamainagcs  yacTh
BOABEMHOTO KPaHa COCTORT H3 cTpeim CD
omunst £, W maccul My, npatigopeca £ Mac-
cut Mo 1 rpysa K mdccl Mz Paccmarpi-
Bas CTPeNy Kak OAUOPOUHYI0 TOHKYI Gan-
Ky, 4 npoipsosec £ u Kpyr K Kax rogeu-
Hble MACCH, OIIPENCARTh MOMEHT HHepUHH
+ b raauc 3E91 J. Kpana OTROCHIENLHO BePTHKANBHOR OCH
Bpaitenusl 2 B HeHTPOGCHKHKBIC MOMEHTHI
HHCPLITN OTHOCHTEABHO Oceli KOOPAKHAT X, ¥, z, CBA3AHHLIX C KPANOM
Llenip macc BeeH CHCTeMBI HAXOAHTCR Ha ocH gz, cTpesia CD pacnono-

HKeHa B [A0CKOCTH y2

Orger: I, = Myat -+ (My 4 3 M,) Lt sin e,
;

§ . ;
ye = ﬁai.z.ia_‘l‘.'_ L?sin 20 — MLl sura, Iy =7, =0,
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8 3:5. Teopema o ABHIKEHHH UENTPR MACC MATEPHANLHOH CHCTeMES

35.1(35.1). Onpeacants riaaniin BEKTOP BUCIHUX CHJI, AeHCTBYIO-
mux Ha MaxoBuk M, mpamaioutniics Bokpyr oci AB. Oce AB, ykpen-
Jetinad B KPyrosoil pame, B cioIO ouepenb Bpaiuaercs BOKpyr ocu DE.
Lieutp macc € MaxoBuKa Haxomuress B TOUKe nepeceueHud ocefi AB
n DE,

Orger. TRavibifi BeXTOp BHEIHHX CHA paBei 1yalo.

¥
A
7 2 =
S\ N
h 3zaaue 351 K ztnave 452

35 2(35.2). OnpeaennTs 1AaBHBM BEKTOD RMEHIMHX CII, NPHIO-
ennux K Jnncuke AB spanrncorpada, H30BpaKeHHOre Ha pHCYHKe.
Kpunsountn OC spautaercs ¢ NoCTOSHION YIVIOBON CKOPOCTLIO &, Macca
auueitkn AB panua M, 0C=AC=BC =1

Orser. ThaBHpYM BCKTOpP BHCWHuUX cusi napaanened CO n pasen
no moaymo Mle?

35.3(35.3). OnpelesnTe rAaBNHH BCKTOP BIEUIRX cia, AeficTByio-
ULHX 1A KoJeco Maccul M, CKATHIBAIOIIEECH ¢ HAKAOHHOR MAOCKOCTH
RHL3, €CHH ero UCHTP Mace C ARKeTcs no 3akony xc=afi/2.

K 2)maue 333 K aamaue 354 K sz 535

Orger: ThanubiH BEKTOpR BUEIIIAX CHJ NApaIeiIcH OCH x, Hanpags
Jcu B CTOPONY ABIHIKCHHA # PaBeH N0 MORYIHO Ma

35.4(35.4). Koneco KATHTCH O CKOALACHHEM 110 FOPHU3OHTANbIOH
npssMofi noa menctsuen cuabl F, u3obpascunon Ha pucyuxe Haura
3aKoH APHACHHR HEeHTp2 Mace C koneca, ecan Koodpnmuent rpeuns
ckonbinenus pased f, a F=5fP, 11e P—nec koleca B nauanbunii
MOMEHT KOJCCO HAXOAHNIOCH B HOKOR

Oraer, ac =2fgt?

35.5(85.6). Koseco KatuTes €O CKOALMEHHEM MO COPH3OHTAALHOH
npﬂmoﬁ oA ZSHCTBHEM NDHINOACHHOFD K HCMY Bpalllalomero MOMERTA,
HanTn sakou avi:Kenusi ueHtpa Mace C koJjeca, eci Koshduuuenr
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TPCHRA CROAWKCHNA paBen | B HARAJLHWH MOMCUT KOICCO HAXOA-
0L B NOKOE

O1ser: x¢ = fgi*/2 |

35.6(35.6). Baron TpaMBas COBCPMIALT BEPTHKAILUBIC |APMOUHY-
CKHe koueGauns 1d peccopax aMiinryan 2,5 cm 1t neproaa 7 = 0,5 ¢,
Macca kysosa ¢ Harpyskon 10 T, Macca TCHCKKR B Kodee | T Onpe.
AcHnrs CHJIY OABACIEHI RAlOHA HA PeiibCH

Oreer: o7 68,0 o 147,06 kH

45.7(36.7). Onpenenutt cuny fasiedust Ha [PyHT #acocd Aag of-
Kd49Kn Bolel npr ero paloTe BXOJOCTYIO, CCAH Macca HCHOABHMKHbIX
“acten wopnyca D w dynpamenta E pasna M, macca xpusomung

=gqa pasia My, Mmacca gry.nicet B o nopmus C pasua M; Kpupo-
win O/, BpatiaOWrucs papio-
MEPHO € YLJIOBOH CKOPOCTLIO W,
CYHTATD  OMIIOPOANDBIM  CTEPIK-
1eM

Oroer: N=(M1+11'12+M3) g+
2
+ -_“;‘ (M, + 2Ma) cos o

t

35,8(35.8). Hcnonksonan ran-
HLIC NPCAMAYINEN 3aTAYH, CYH«
TaTh, MTO 1400C YCTANOBACH Na
YIpPY(oM OCHOBaHHH, Ko3{iu-
iHENT YTPYroCTH KOTOPOro pa-
‘ Ben ¢. PlanTh 3akon ARmKemust
K afae 357 K aanawe 350 o O xpusowuna OA no wep-
1HKAJH, CCAR B HAYATIbUBIH MO-
MeHT 0Chb O HAXOOHAACHL B NOAOIREHTI CTATHYECKOIO PABHOBCCHS It eif
Outia coofilcHa N0 BEPTHKANW BHH3 CKOPOCih Uy B3IATL HAUANO OT-
CUCTa OCH X, HAMPABACHHOR BePTHKAJLHO BHH3, B NOJOMKEUH CTalll-

ueckoro papposecns ocn O. CanaMH coppoTiaeins HpeHefpeus

¢ 2 —_ B .
Oraer. 1) Tpu FY P pr T F 0 tp=— w7 Los &f 4

-]--%n-SIIIk! +'k—dg—wyl.05w1,

_ ¢ _ 1’“3'{'2“! B_Lf_‘
TAC k= A/ MR T T M~ My 2 '

2) wpn m:mz Xo= -:;ibm wr—i--é%l‘ammi.
35.9(35.9). Momuuum 451 pe3skH MeTajna COCTOAT H3 KPHBOUIHI-
HO-N0.I3ynHol0 MeXanusma OAB, K nonsyHy B KOTOporo upHkpen-
Jel NOUBKIKHLIN HOK  HenousmuKHbIM HOXK yEpelaen na ¢ynaamen-
Te €, Onpenetnth Aapaeine Pynaamentd wa [PyNT, ecau gnuHA Kpn-
BOMINIA r, MdCLa KpHsomnna M,, Aanna watysa f, macca gojsyua 3
C DOABIKITKM HOMOM M), Macca dyshamenta C H Kopityca D pasig
My Maccon matyna npeuetpesy Kpnsomnn OA, paBnOMepHo Bpa-
Wwawwmiica ¢ y1a0Bon CKOPOCTHIO @, CYHTATL OAUOPUMHBIM CTEPIKICH,

2y



n
Yrasanue Bupancwie 4T —(rfl)2 T of caeayer pasAoKuTL B PAL H OT-
GpocdTh BCe et PRANA, cofepiawke oTHOWeNHe ffl B CTeALHH BsUle BTOPOA,

Orger: N=(M;+ M, M) g -+ -'%[(M, 4 2M,) cos wf -
-} 2M, —’;— cos 20)!] .

356.10(35.10). Daexrpuueckun moTop Macent M, ycranowmen Ges
Kpeniesdil Ha PAAAKOM TOPH3IONTAJNbHOM dyHAaMeHTe; Ha Bany MO-
10pa MOM APSIMBIM YIIOM 3akpenieH OHHHM KOWLOM OAUOPOAHLI
cTepsheHb ANHHB 2{ 1 MaccHl M, Ha ApYroll KOHeW cTepHHs Hacamen

Jonewbiil rpys macest My; yraosas cko-
[/0CTH BaJIA pabhid ®

Onpeseauts: 1)  10pH3OHTaAbLHOE
nensende Mmortopa; 2} wauboxnpee ro-
pusolTalibHoe YycHiitie R, aeficTeyioliee
Kd GoiaTH, ' ccad BMu GyaeT 3akpended
KOKYX 3JeKTPpOMOTOpa Ha dYHAAMEHTE,

Orser: 1) Tapmouuyeckic xoaeba-

NHsl ¢ AMNAUTYAOH LM, - 2M.)

My+ My + My H ne-
proroM 2nfa;
2) R=(M, + 2M;)la?
35.11(35.11). Tlo ycaosuaM npenet
AYUICH 3aRAaYH BLIYHCAUTE TY YIVIOBYIO

CROPOCTh @ Bajia 3JCKTPOMOTOPA, TPH KOTOPOH 31eKTPOMOTOp Gyier
ROANPLITHBATL Hall (DyHRaMeHTOM, He OGyAYYH K HeMy NpHKpenJen

GosaTaMH.

. (M 5 My - M) g
Orger: ® > »\/ DR AT

35.12(85.12). Tlpu cBopke snekTpoMoTopa ero porop B 6wia sKe-
HeNTPHUNG HacAMEH Ha ock Bpalledus €y na paccroswuu C,Cy=a,

)

rae C— uenrp mace cratopa A, a Co—
UeHTP Mace potopa B. Porop pabiomep-
HO BPAULACTCA ¢ YrAOBOH CKOPOCTHIO 6.
DNeKTPOMOTOP YCTAHOBAEH lOCEpeRrHHe
yupyroit Gaaxp, cratwdccKifi 1uporud
Rotopoyu pased A, M,— macca craropa,
My — macea portopa.

Hantit ypasHedile BBUKCHHS TOUKH
C, N0 BCPTHKAMM, ecfiu B RadaibHLIl
MOMEHT OHa AXOANIACh B NOKOR B NO-
JOMCHHH CTaTHUECKOro pasHosecust, Cu-

Jdasit COupoTABICHHA npeﬁeﬁpe*ib Hauano oTcyeta ocet x B3ATH 8 MO-

K sanade 3510 )

P —

A
6
&

Ly

4

at

-

N

JIOACHHH CTATHUCCKOrO PABHOBECHA TOUKH C;.

Lo

.

Al E pem Mo
11e k—-t\/ﬂ. h== i

I3 k
Orser: 1) Npu ,\/.g-qa ® X =— 3 7

e

—).
1

K aamane 3512

sin kf -4 F_-;i_?o? sin of,
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4

g __ Lk 4k
2) npu /\/—-‘;—w Xy = 5o SN Of — 51 COS Of. 1

35.13(35.13). Duek1puueckny MOTOp Maccyl M| ycTanosaen ua
BajiKke, KeCTKOCTh KOTOPOH paBua c. [la Ban moropa nacaxesn rpys
Macchl Mg ma paccTosHaN [ oT ocl Baag. YraoBas CKOPOCTL MOTOpa
© = consi OnpegenuTs aMIANTYAY BIEYXACHHEHX KoneOauky MOTppa
H KpHTRUECROE HHCNO ero ofeporos B MunyTY, npeireQperan Maccoii
GaZikN H CONPOTHRICHHEM ABMIKEHINO,

O - - Mgfﬂ]sl #n __.2‘ J ._...._c..L_.
TOeT: & _C—(M|+Mz}"jz.; ’m{"_ n Y M4+ M

35.14(35.15). Ila pucyuxke usoGpaxkena &KpaioBan Tenexka A
Macc M), KoTopas saTopmowena nocepepuie Gaskn BD. B ucntpe
Mace € TeNexKH NOABCUleH
TPOC AAHHL [ C NPHBA3ANNBEIM K
Hemy rpylom Lo Maccw M,
Tpoc ¢ 1pysoM coecpuiact Tap-

K 39p9ue 3513 R 31pave 35 4

MomyecKie KofeGanus B BepTHRAALNOR uaockocTH  OnpeaeauTst
1} cymmapHyio BepTHKAAbLHYW peakunio 6anku BD, cunTas ee Kect-
Kofi; 2) 3aKoil NBHKelns TOYKH Cy B BEPTHKANLHOM HANDpaB/CHRH,
cuntas Ganky ynpyroft ¢ KoahpuuReUTOM YIPYFroCTH, paniLM c.
, B unavanpbnmit moment Gaaka, Oyayun HeaedopMUpoBanHOi, 114+
XOJUNIACE B OKOE B, FOPHIOHTEABHOM nojamendi Cuurtan xoacGauun
TPOCa ManLIMi, NPHIUATh: SINQ &~ ¢, cos ¢ & 1, Hauano orcuera ocH g
B35Th B MNOJOMKCHHH CTATHYCCKOro papHoBecha Toukn C). Maccod
TPOCA H PasMePaMH TENCHKKH N0 CPABHCUHIO ¢ ANHHOH OankH npexe-
Opeun,

Oraér; 1) R, =(Mi+ Ms)g, 2) toura C; copepitiaer cBoGomune

H b i
KOACOaHHA NO JAKOLY  # =_-{_AL-1_-£_4_2_)£ co$ A / M:-‘!ng .
35.15(35.16). CoxpanuB Aashbie NPeABIAYIled 3ajayk R CuUHTas

Ganky BD eCTxoll, ONPeRcAnTh: |} CyMMapuylo rOpH3OHTIasbHYIO
PCAKIMIO PCABCOB; 2) B NIPeANOAQHCINN, YT0 TEAeKKA e 3aTOpMO-
sKeHa, 3aROn ABHIKCHHS HeitTpa Macce C) Tesexky A BACAb OCH X.
B uauanbublii MoMeHT Touka C; HaxeoAawsach B NOKoe B Haya.e
OTCYeTa och x TPoc CoBeplideT KoeGalis NO 3aKONY ¢ = (o oS u)f
Oraer 1) R, = —Mslpyw?cos wt; 2} toura (i comepiuaer ko.e-

Gannn ¢ aMIaNTYAOR -g—— [Py ¥ KPYTrOBOH 4acTO10K © RO 34KONY,
y i, A, ‘P

Ml
Tl iy fpg (1 — cos wi).

*
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35.16(35.17). Ha cpeaneii cxamciixe fonkn, naxoanswefics 8 no-
Koe, chiiend ABa uenosexa. Onnn »3 nux, Maccst M; =350 kr, nepe-
MecTHJICA BNpaBo Ha noc JAoAKE B xakoMm #anpasnenun ¥ ma Kakoe
paccToArne NONKCH NepeMecTHTLCS BTOPON HeNoBer Mmacest M,=70 kr
Aas Toro, uToBH N0AKA ocTasack B noxoe? Hiuna joaxu 4 M. Conpo:
THBJIGHHEM BOMB! ABH.KCHHIO JOHKH Apencpedn.,

Orser: Baepo na gopmy A0AKK Ha paccrosiie |,43 .

35.17(35.18). Ha omiopoauyo npuamy A, aeimamtyio ua ropHson-
TaJ5HOH NJOCKOCTH, NONO.KeHa ORNOpOAHAan NpHaMa B; 'nonepeqnme
CeyeHHs MPU3M — NDAMOYTONLHLE TPEYFOAbUHKY, Macca npHsMBl A

Brpoe Godbuie Maccet npismm B. Hpeano- é

JAaras, yTO MNOPH3SMI H ropHaouTankHan r)

NAOCKOCTL HACANBHO 1M2AKiE, ONPCACAHTD p

AAMHY I, HA KOTOPYK MCPeABHHETCH TpPH3- L
ma A, woraa npusma B, cnyckance no A, W‘W
HoHAeT RO TOPHIONTANBHON NJIOCKOCTA. b sanavc 45 17 i

Orser: l={a—b)/4

35.18(85.19). TTo r1opnsonTanLnodl TOBApHOA naarhopme AnHHA
6 M u maccw 2700 Kr, H4XOAHBINEHCH] B HAVANLHLIKE MOMEHT B NOKOe,
Apoe paﬁotmx HepCKATEIBAIOT THMECAYIO OTJ'IHBI{Y H3 JCBOFG KOHUA
nnatgopMul B Npapbiii. B Kaxkyio CTOPOHY M HACKONLKO NMepeMeCTHTCA
npu stoM nJaatdopma, ecad ofmas macca 1py3a @ pabouux pabHa
1800 kr? CuaaMu COnpoOTHBACHHA ABHIKCHHIO AaaThopMbl niperelpeds,

Orser: 1laneso na 2,4 M. '

35.19(35.20). Ipa ipysa M, & Ms, COOTBETCTBEHHO Maceht M, u
M,, coemmmennbic HepacTaanmolil UMTHYO, HepeGpolIeHHON vepe3
60K A, CKONb3AT no rhalKuM OOKOBLIM CTOpOHAM NPAMOYIOJILHOTO
Kauta, onupaioluerocs ocHoBatues SC Ha MAUKYO rOPHIOHTANLUYIO

K 2ana1e 35 12 K apisie 3520

v

naockocrs HafTh MepememicHne KAHMHA N0 MOPHIOHTANBIOA MAOCKO-
CTH NpH onycKauuk rpysa M, wa pricoty £=10 cm, Macca Kiuna
M = 4M, = 16My; maccou uuTH 1 Gia0Ka npeiebpenb.

Orser: Knuu nepemecturest sipaeo ua 3,77 cm,

35.20(35.21). Tpu rpysa saccm My =20 kr, My==15 kr n Mz =
=10 ®r coemuHeHM HePACTH.KHMOH HITLI0, nepeGpowentofi uepes
HenoapuAnbie 6ok L B N, Tipn onyckaunn rpysa M, BHU3 rpy3 M,
nepeMelnactesl No BEPXHEMY OCHOBAIIHIO UCTHIPEXYroALHOM ycedeRHOf
nupamunst ABCD macen'M = 100 xr pnpaso, a tpys M; noaunma-
eTca no Gokoooii 1paun AB peepx [lpenefperass TpenweM Mexiy yce-
yenitofi nupamupon ABCD u fonoM, onpefeNHTh nepeMeitentde yce-
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Jennof nupamuan ABCD oTnocutensio noaa, ecau rpys M onyc-
THTCH BHH3 HA | M Mdccon HHTH npenefpeun

Orger: Baceo #a 14 ¢m.

35,21, TMokApisKnoH (OBOPOTIHIN KpaH ANS PeMONTA YAHUHOH 3JieK-
TPOCETH YCTAHOB/CH na anTomauiiine maccnl 1 7, Jhioaska K kpawna,
VKpendennan ita crepmne L, Mo-
MET 10BOPAYHBATLHCST BOKPYT ropu-
sontanuHOM ocH O, AepRCIURKY-
JUSPHOH NAOCKOCTH PHCYHKA, B na-
HajhHblA MOMEHT KpaH, 3aHHMaB-
I TOPH3ONTANbHOE TNONONKelHe,
H 4RTOMALIHHA HAXOLWIHCH B 10-
Koe OupeleAHTh NepeMellenie He-
3ATOPMOSKEHHOH ABTOMALINHE, eC-
Jd Kpau novepryJca ua 60° Mac-
ca ONNOPOMIOre CTepRHA L annnn
3 o pawsna 100 xr, a Awaskn K —
200 xr. Llentp macc € monbgs K OTCTORT oT oci O Ha paccrontiu
OC == 3,5 M. CoitpoThsaenuem ABHKEHHIO npelcbpeyh,

Orger: Hanpago Ha 32,7 cm.

K 13118¢ 35321

[ i
!§ 36. Teopema 00 H3MEHeHHW FNABHOTO BEKTOPA HOAHYECTR
ABHKeHNA Ma'repua.rlbnoﬁ CHCTEMBbI, ﬂpuaomeuue K CONOWHBM Cpeaam

36.1(36.1). OnpesenuTb, MaBHEIH BEKTOD KONHUECTD ABHIKCHHA
paforaiolliero PeaykTopa CKOpOCTeH, H3INOPaXKEeHHOTO Ha PHCYHKE,
eCHH HEHTPH TAMNKECTH KaMAOTO N3 YeTHIPEX BPalauXcs 3y6uaTHX

KoJec fieskaT Hd OCAX ppatilenns,
Orger I'1aBHLIE BeKTOp KOAHYECTB ABHAKEHHH paBeR HYAIO.

L

. T
| v} | wrrrd |
1
v vz
[ -]
o,
K ataee 3t K zanaye 353

36.2(36.2). OnpeacanTte CYMMY HMMNOYABCOR BHEWIMHUX CHJI, NPHJIO-
HMEHURLIX K PeAYKIOPY, pPACCMOTPEHHOMY B Jipeibllyuicfi zallave, 3a
HPOHIBONBHLIH KOHCHHBT NPOMEXY 0K BpeMeHH !

Orger: CyMMa BMOYALCOR BlICWIIHX CHA paBHA HYJIO

36.3(36.3). Onperesnrd TAGBHBIH BEKTOP KOJHUCCTE ABHMKCHHSA
MasTIUIKa, COCTOALlero M3 opnopoauoro crepxua OA macem M,
JLHIEL 47 W ORHOPOAHOTO AHCKa {3 maccwt My, paaumyca r, ecin yrig-
B4sT CKOPOCTbL MaXTHHKA B DUHHEIN MOMENT paBua .
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Orser. TnapHull BEKTOp KOAHUeCTR EBHIKeHNN HANPABREH mepneH-
pukyaspuo crepxnio OA u no moaymo pasen (2M\ 4 5Mg)ro
*  36.4(36.4). Onpepeaurr MOAYAL H HanpasieHHe TA4BHOrO BeK-
TOD2 KOAMYECTB HBHIKeHHS MexaiuMaMma snaauncoipada, ecam Macca
kpupowyna pasna M, macca numeiikn AB sanuncorpada pasua 2M,,
Macca kamuoli H3 Myptr A u B pasua My nanbl pasmepn: OC =
= AC = CB =, Llentpsl Macc KpHBOIINNG B JUHCHKH PAcnoNOKeHb
B HXx cepeutax. KpHpoumil Bpailiderca ¢ yriosofl CKOPOCTHIO o,

Orser; Monynr rnasuoio Bektopa paseH Q=E2i'(5M|+41‘12);
HANPABNEHHE [VIABHOTQ DEKTOPa REpHEHAUKYAIPUO KPHBOWIHIY,
Yy
B[4

K zapave 35 4 K snna:e 365 K 2anaue 366

36.5(36.5). Onpenennts rNIaBHLI BEKTOP KOJHUECTB ABHIMHEHHA
1eHTPOOEKHOro PEryJnaTopa, YCKOpelllo Bpallaloulerocs BOKpYr Bep-
THKaabuoll ocu [lpu 3TOM yraw ¢ H3MeHsIOTCH 110 3dKOHY (p == @ {f)
H BepXHNe CTep.AKHH, NMOBOpaUHEBAsCL, ouHHMatoT mapk 4'w B, Ian-
ol cTepikitefi: OAd =0B=AD=B8D=1{ Llearp Macc mydhta D
Macch My aeuT na ocu z Lapu A n B cuntaTh TOUENHBIMH MaccaMu
maccn My ra:xamn, Maccoli crepAnel upenedpeun.

Orser; Qr=Qy =0, Q:=—2(M; + M,)Ipsing, tiie @—rnap-
1Ll BEKTOP KONHUECTR ABHIKENRH:, HACCKOCTh Y2 COBNaiaeT ¢ [1J0-
CKOCTLIO PACIOJNOKCHRA CTepAKHEN pel yJsITopd.

36.6(36.7). B mMecxamnsme, n3o0pakcHHOM #a DHCYHKE, HBHAKY-
1Heecs! KoJleco paAiyca r uMeeT Maccy M, npiues UCHTP Mace Koaecd
HaxoAuTcst B Touxe Oy, UCHTP MacC NHPSMOANHENNOIO CTepiKna AB
Maccet &M naxouutcst B ero cepeanne Kpusomun OO0, Bpamactea
BOKPYr ocH O ¢ NocTostiHOH yIJorofi ckopocibio @. OnperennTs 1has-
HEIfl BEKTOP KOAUUNCCTB ABHIKCHNA CHCTEMBI, NpeHeGpelds MAaccoll KpH-
BOHIMEIA,

Oraer. TIpoekUMH rIABHOIO DCKTOPA KOAHUECTH RBILKCHHA CHCTe-
MH Ha ocH Koopaueat: 1} Ha ock Ox: —Mrecoswf, 2) Ha ocu Oy
Mro(l 4 28)sin wi.

36.7(36.8). Macca crposa opyanst paeda 11 1. Macca chapsia
pasna 54 xr. CKOPOCTb CHApAfa y AyabHOIO cpesa vy =800 m/c.
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OupeaesuTh ckOpocTh CBOGNIANATO OTKATE CTBOMA OPYAHR B MOMeHT
BLLICTA CHApARA :

Otgert CROpULTh OK4ld CIBOKd OpYiHA pasua 4,42 M/c 0 ua-
NpJABAEHA B CTOPOHY, NPUTHBONOAOKIYIO ABHMEHHIO ClAPALL

36.8(36.9). I'panata Maccn 12 xr, sieresuuast co ckopoctoio 15 M/e,
pasopuanace B Bo3AyXe Ha Ase uacTH CKOPOCTh OCKO/AKa Maccht 8 kr
BO3pOCAa B HANpABJIEHRHK ABWKCHNA 10 25 M/c Onpeicnntb cko-
pocrb BTOPOTrO OCKOJAKA. |

Orger. 5 M/c B nanpannennd, NPOTHBONOICKHOM ABMMKENHIO nep-
BOTO OCKONIKA

36.9(36.11). Ilo ropusontagbuon naatdopme A, asuxyimefics no
HUEPIHH CO CROpPOCTHIO ¥y, NepeMeinaeTca TeJAeKKd B ¢ 1oCTOAHHOI
OTHOCHTENLHON CKOPOLTLIO Hy B HCKOTOPLLH MOMCHT BpeEMCHH TORCH-
Kz Ouna satopmoskena  Oupege-

8 « :
il 4 4, HTO 0BIHLyI0 CKOPOCTL ¥ naathop-
r j——at?  MDI C TQJACKKOH MOCAE €€ OCTAHOB-
T, ey K4, ccan M — macca iniatdhopmu,
a m-— Macca TeNemKn
K sansie 369

"
Oroer: Vo=, Ty Ity

36.10(36.12). Coxpanns ycnoBHe HPeABUYIIEH 3a4a4H, ONPENCIHTD
NyTb S, KOTOPHWIil npofiaer Tesekka B uo nnardopme A ¢ MoMenTta
HAYafAa TOPMOMEIIHH 10 100K OCTAHOBKH, H BPpeMs TOPMOKCIHS T,
CCAM CUATATh, YIO NiPH TOPMONKENHH BOIUHKAET NOCTOANHAA A0 Be.IK-
uitiie cuna conportusiienns F

Vrasdauue B anddeperunansion ypamiienni ABHKCNNA TUIOKKHR 11CN0ABIO-
Bath cootnoltenne My b mu 4 v) = const rae # W v— nepevMUINBEIL CROPOCTH

i omM ouy  mM om
Oroer: S= g Fam T* "= msM T "

36.11(36.13). M3 nakoHeynHka NOXapHOr0 pykaBa ¢ IONEpediulM
ceuennem 16 cM? Guer cTpyn soau RoA yraom o =230" X topusonty
co LkopoeThlo 8 /e OupeneanTs cHay Aashenns
CTPYH Ha BCPTHRAABHYIO CTeny, npcnebperas
NEHCIBHCM CHALL TAMXKECTH Ha (opMy CTpyn o
CYHTAS, YTO HACTINK KUJIKOCTH NOCAe BCTpedH
€O CTeH0I0 NPHOBPETYT CKOPOCTH, HAlpaB/IeHHbIe
BAOJNL CTENb!

Orger, 88,8 11

36.12(36.14). Ouperesurs ropHoUTANLHYIO cOCTABANOWY0 N BO3-
HMKJIOUIR NIl ABHKEHUH BOALI CHALl MABJIEHHA Ua ONOPY KeJIeHa
TpyOul auamerpa d == J00 MM, 10 KOTOPOH TCYET BOAA CO CKOPOCTbIO
v=2 M/cC.

Orser: N =284 11

36.13(36.15). Boaa BXOAWT B HENOABHIKHLIE KaHasd nepeMCHHOTO
CCYCHUS, CAMMCTPIMHUH OTHOCHTENLID BCP IMKAALIOH MJAOCKOLTH, CO
CROPOCILIO t)==2 M/c noy $710M o =90° K 10PUIOUTY; CEYClHE Kd-
nasa upu sxode 0,02 M2, ckupocib BOALL ¥ Bbixo#a H3 Kauana y, =

276

h 3anave 39 1%



=4 m/c # Hanpasaena nox yraom ¢, = 30° K ropH3oHTY" OH])CJLJ’IHT!:
MOJLY b FOPH30HTAALHOI cocrannmomeﬁ CHJIBL, C KOTOpO# Boxa Ael-
CTBYCT Ha CTEHKY Kauajia,

Orser: 138 H.

%

K aaxaue 3512 hizansye 35 13 h 3aras 35 14

36.14(36.17). Onpeaesuts MORYAb OPHIOHUTAALHON COCTABARIONLEH
cHALt NaBACHHA CTPYH BOAWl Ha HOMOABHMHYIO JIONATKY TypGuumnoro
Ko teca, ec.uh 00BEMHDLIT PacXOA BOAB! @, MNOTHOCTL Yy, CKOPOCTH NO-
Xauy BOAN ‘Ha JONATKy v TOPH3OHTAaALHA, CKOPOCTh CXOAa BOAM U,
06D A3YET Yrosl & ¢ FOPHICHTOM

Orser: N = yQ(v; + vz cos a).

§ 37. Teopema 06 y3MeHEHHH FMARHOr® MOMEHTA KONHYECTB
zprikennsi MaTepnaabkoll cucremu. duddepenunasvaoe ypasnenne
BPAULCHHA TBEPAOro TeNa BOKPYr HemoABHMKKOR ocH

1 [

37.1(37.1). Oanoponusiy Kpyravin fuck maccsl M =50 xr 4 pa-
Iuyca 'R =30 cM KaTHTCR 6e3 CKOALMEeNus MO 10DHIOHTAABNON nJo-
CKOCTH, feflasi BOKpYr cBocs ocH 60 06/MuH. Buludeauts radBumi mo-
MEHT KOJHUeCTB ABI.KENHf JNHCKA OTHOCHTeALIO ocen: 1) npoxopsaieft
4ePe3 NENTp AHCKA HCPNEHRHKYAAPHO NJOCKOCTH HBHMKeHMA; 2) oT-
HOCKHTEALHO MIHOBEIIOH OCH

Orger: 1) 14,1 xr-m2/c, 2) 42,3 kr-m?/c,

37.2(37.2). Bumucanuth raBnsi MOMENT KOJHYECTB ABHAKEHHSA nu-
neitkn AB aanuncorpada B AGCONIOTHOM JIBHKCHHH OTHOCHTEJIBHO
ocH 2, cOBIAAJIOMEA ¢ OChI0 BpJIMCHHS KpHBoMita OC, a Takike B
OTHOCHTGABIIOM ABHACHHH MO OTHOWICNHIO K OCH, npoxoaauefi yepes
uentp Mace C JHWeHKH R4PanaenbiHo ocH'z Kpuaomml BPaLIALTCH
€ YTJOBOH CKOPOCTLIO, NPOCKLHS KOTOPOI Mta Och 2 pasHa az; Macca
JinHefiky pasua m, O0C=AC=BC=1{ {cM pucynok 3anaye 34 5).
mi®
—?-'—'[Oz.

37.3(37.3). Buutc/uTh TNaBHBI MOMCHT KOJHYECTB JBHM(EHUR
n.naue"rapuoﬁ nepegayd OTHOCHTEALNO NIEHOABHIKHON OCH 2, COBRANaI0s
Weit ¢ ockio Bpamenun xpupownna OC; HetloppuxHoe Koaeco ! u

877

L

Oraer; Ly, = —ml t,, Lo, =—



RONBILKUOE KoJeco J — onunagosoro paanyca r, Aacea Kodeca 9
pasua m Kodeco 2 macen g umeel panye ra Kpunownln spdiuaeres
€ YLJIOBOH CKOPOCTLIO, NPOEKIHA KOTOPON 14 och 2 paslia @ Madceoil
7 3 kpusomnna upedelpens Konceca cyu-
Taibh OINGPOLILINIL ANCKAMHK
Oruer: Lg,=
o B {zr—l-’ir,};- B (r+ry) (r+r3)u;z.
37.4(37.4). llatmweunsn Beaymern
B BLAOMON ReTseil peMns, npusons-
K 3ta4 e 373 llero BO BpaulelKe WKHB paawyca
F =20 cM, Mawnt M =3,27 kr, coot-
BercTBeHNO pasnut Ty=100 H, Ty =50 H Yeuy aocaxen Guiip pa-
Bell MOMEIT CH. CONPOTHBAINSE jAs 1010, 4T0OLE WKHE Bpawiancs
¢ YraoBbiM yokopennem &= 1.0 paa/c? LIRuB cuntaTe OLUOPOAHBIN
JMICKOM
Orser 98 I m.
37.5(37.5). liaa onpeneacsns momcita TPEHHA B nandax na paj
nacaken Maxosug maccnl 500 Kr, paiisyc MHCPUHK MaXOBHK2 ¢ ==
= 1,6 M Maxosngy cooluiena y1a08as CROPOLTh, COOTBETCTBYIONIAR
n ==240) o6/MHn, npedocTasreHnkil camoMy cefe, 0l QCTaHOBH.ICA
yepes 10 M OnpelcanTh MOMCHT TPCHAS, CUHTAS Cr0 NOCTOAHLLIM.
Oraer 47,1 H m
37.6(37.7). Iaa 6uicTpoio TOPMONCHHS OONBIIAX MAXOBHKOB MpH-
MeHAETCH IMEKTPHYECKHH TOPMOJ, COLTOALUHHM M3 ABYX JHAMETPaAbLilo
PAcNOJIOKENHLIX 1104I0COB, NeCyltny e cede 00MOTKy, HTaeMyIo [o-
cTosibIM TOKoM, TOKH, HUAYUHPYEMHE B Macce MaxOBHKA NDH ero
ABHIKCHHH MHMO HOJI0COB, (0JiLdI0T TOPMOZAMNK MoMenT M npo-
NOPUHOHAABIBIAL CKOPOCTH ¥ HA 000;¢ Maxosuka: My = kv, re k—
KO3 GIUNCHT, 3aBHCALUHIL OT MaruHTHOTO (I0TOKA H pPa3MepoB Maxo-
pitka Aoyent My or Tpenus 8 NOAWKIHHKAX MOKHO CYHTATH NOCTORH-
HEIM; AHAMeT) Maxorsga D, MOMCHT MUEDUHK €er0 OTIIOCHTeNhHO oLH
Bpautennust J Hauth, HCPE3 KaKOH NPOMCKYTOK BPEMEHH OCTAHOBHILS
MAXOBHK, BPallaIOUIHiCsH ¢ YEL.I0BOH CKOPOCTLIO )

_ i Dy
Orger 1= m[n(l +_'_2M; .

37.7(37.8). Trepaoe re 10, HaXoAuBHICECH B NOKOC, NPHBOLUTCE BO
BpALUCHHE BOKPY! HEMOABIDKHON BEPTHKAJIbIOA OCH NOCTOAHHBIM MO-
MCHTOM, PaBHBIM M. npH 3T0M BO3HRKAET MOMEHT CH/ CONPOTHBACHHA
M), uponOPUHOHAALIILII KBAIPAIY YIIOBOH CKOPOCTH Bpallehus TBep-
noro Teaa: My =aw? Hauth 3axon u3Menenns yriopoil ckopocin;
MOMCHT HHEPUHH TBEPAOFO TEAd OTHOCHIEJbIO OCK Bpaltenas pasen J,
M B — —
Orger: 0= TW’ roe ﬁ=%«\/aM.
37.8(37.9). Pewnte npejuiyuLyo 3agady B NPCARGJOMKEHIN, Yro
MOMCHT CHJI COnpOIHAdetns M) nponopuuonasen yracgoi cKopocri
Bpatuennsi 1BepROro Tena: M; = auw,
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Orger: @ =-t—{ {1 —e-ntthy,

37.8(37.10). Wapux A, uaronamuiics B cocyfe ¢ XKHAKOCTLIO H
HPHKPENACHHEIA K KOHUY cTep.kis AB anuuel [, NPUBOAKTCS BO Bpa-
IueHYe BOKPYF BepTuRasbHOR ocy 010 ¢ HauanbHOW YFJNOBOH CKO-
POCTHIO o CHAA COMPOTHBJECHHA MHAKOCTH NPONOPUKOHANLHE YriO-
BOiT CKOpOCTH BpaueHHA: R = amo, 17l m — Macca WapHKa, o—
ko3t @HumenT Aponopunouanbiocth OnpenenwTh, Yepes KAKOH npo-
MCKYTOK DBpemel yIaonaa CKOPOCTh BpaueHyst craner B AB4 pa3sa
MElBIIC HAUATLHON, 3 TaKKe YHCHO OBOPOTOR n, KoTOpOe CAeaaer

I

K 1ttige 179 K sabiaye 37 10

CTepheHbh € lUdeKUM 3d 3TOT NPOMRAKYTOK BPQMEHH Maccy HIapHKa
CUYHTAaTh COCPE;IOTO‘IGHHUH B €FO ueHrpe, Maccoli CTepP KA npelieﬁpetib.
!{ﬂn

)
Oreer. 1 =Till"2’ n=——

37.19(37.11). OnpeneanTn, ¢ Xakof YIJOBOH CKOPOCThIO & ynazer
Ha 3eMJHO CIiHJIEHHoe AepeBo Maccul M, ecad ero uentp Mace C pac-
nojOMeH Ha PaccTOSHHY /i OT OCHOBANHSA, @ CAALl CONPOTHUBJIEHHA BO3-
HYyXa COSAAIOT MOMENT CONPOTHBIACHHN M., NPHMEM M. = —otd®, rae
o ==const MomenT HuepUHU AePpeDd OTHOCHTENABHO OCH z, COBMAJNAID-
el ¢ OChIO, BOKPYr KOTOPOH NOBOPJHHBACTCA JRePEBO NHPH MAUCHHH,
pageu J,

Maht [ -2 @
Orser: v = -}3_!_—-%,—(9 Jr—1-24,—).

37.11(37.12). Bas papnyca r HPHBOAUTCH BO BPJIHATEALHOE ABH-
FCHHC BOKPYr TOPH3OHTaNLHOR OCH THDei, NoABeHIENNION [1OCPCACTBOM
Tpoca Jlaf Toro utolLl Yriosad CKOPOCTh Baja uepes HEKoTOpue
BpeMsl fiOC/Ie HAuajua JIBMIKCHHA HMeaa BejHuuny, ONH3KYI0 K No-
CTORIHION, L BANOM COCARHCHB! /1 OAMIAKOBLIX ONACTHH, CONPOTHBACHE
BO3AyXa, HCHBITHIBAEMOR l'I.TI&ICTH]-[Oﬁ, NPHBOAHTCH K CHJC, HOPMAJLIIOH
K NA4acthre, NpHAo.KeHHoll na pacctodHuy R OT OCH Baja H npouop-
UHOHAANBHOK KBAAPATY €€ YIJOBOH CKOPOCTH, NpHuUeM KO3 HUKeHT
NPONOPIHOHAALIOCTH papeH k. Macca rupH m, MOMEHT HIlepLHM BCex
BpamaoUHXea yacTed OTHOCHTOBHO OCH Bpaillenusl paBeH J, Mdccof
Tpoca H TPeuHeM B onopax nipenebpeus,

ar9



OIIDEILBJIHTI) YIJIOBYI0 CHOPOCTh ¢ BA’la, GPCANOAaraa, MTO B ta-
qanislipifi MOMeNnT oHa pdpita HYAI0
13

anrr ¢ = | 2 ———
Orsert 0= e e [ N1 O == mgnkrR: upi Jl0-
T PPN 75V P
CTATOYHO OonbiioM auaveHnn { yraosasg ckopocTh o G7u3ka & no-
" mar
CTOAHHOM BeJHuHHE /\/ TR

37.12(37.15). ¥Ynpyrywo npopoioKy, Ha KOTOpPOH nOjBCILEN OJdHO0-
pOARLI 1MAP € PAXMYycOM r H Maccoil m, 3aKpYUHBAOT Ha Yroa @,
a 3aTeM npenocTapasioT efi cofoAno packpyynBatbes MoMmeHT, He-
OOXOUWMUH A JAKPYHHBAHNA NPOBOJSCKR Ha OANH paana, pasen ¢
4 Onpegenuth gBHMenHe, NpeneOperas ConpoTUBIeHHEM
BO3AYX4A [ CYHTAA MOMENT CHIBl YOPYIOCTH 3aKpy-
g 4GUIIOH HPOBOJIVKH HPONODIHONANKKBIM YIAY Kpyue-
Hus ¢ o
Qrger: @=¢,C05 =2t
’ 2mr®
37.13(37.16), Yacovoi , 6anaucup /A moxer npa-
K 3znave 37 13 IHATHCA BOKPYr OCH, MePIenAnKyAspHOA ero mJI0CKo-
CTH U npoxousniiedl Heped lenTp TAKecTH O, umen oT-
HOCHTEABHO 3ToH oCH MOMeNt yHepudl J Bananacnp npHBOAHTCH & ABH-
IKeWHe CHHPAALHON HpYMRHUON, OAUNE KOHCL KOTOPOH € HHM CKpen-
Acl, a, Apyroit NPHCOCAHHCH K HEenoBRBHKHOMY Kopnycy uacos llipu
gogopoTe Ganancupa BOIUHKART MOMEHT CHA YRPYQOCTH MPYIKKULL,
HPONOPEHOHAALYBIN YIAY MoBopoTa. MoMeut, HeoGxomuMmuit A1a 3a-
KpyuYuBauus DNPYKHHL HE OAHH Daasialn, pase
c. Onpegeauth sakon aAsuxenns Ganaucupa,
CCJIH B 1AYaABHBI MOMENT B YCJAOBHAX OTCYT-
CTBHA CHA YNPYrocTH GanaHcupy coobuimuit i1a-
MANBHYIO YIIOBYIO CKOPOCTD e

Oreer: p=u, ’\@ sin /\/;‘;‘-i

37.14(37.17). na onpemencuus MoMenta
nnepnun J; Tesia A OTHOCHTEABLNO BEPTHKAILHON
octt Oz ero NPHEPENNAN K YRPYIOMY BepThRadAb-
noMy crepikuio 00y, 3akpyTHAE 370T CTEpIKenb,
nosepuys Teao A Boxpyr ocn Oz ua Mananifi
YIOA 9, H OTRYCTH/IH;, NepHOR BOSHHRUIHX KoJse-
< samase 97 14 Oanil okazancs pabumM ), MOMEHT CHA ynpy-
. TOCTH OTHocHTeNbHO ocn Oz paben m,= — cp.
Has oupenenenns xosgdunHesta ¢ npoaenann BTopoit olwT; ua crep-
eHb B, rouke O 6B Hader OAMOPOAHMH KPYLABII AHCK pafnyca r
maccet M, 0 TOrAa ACpHOR KoaeGanun okasancs pabubiM T, Onpepe-
AUTL MOMEHT HUCPHHN Tena J,

g

2 2
Oraers J, == ’—Mé'—- (-;.-;-) .

280



37.15(37.18). Peumnts npeanayutyio 3anady B npeinonoHLeHud, WTo
Aas oupegenenus kosdduHHenTa ¢ BTOPON ONBIT NPOLENLIBAIOT HHave:
OAHOPOAHBI KPYriLfl AMCK Mdacechl M w pasuyca r npukpenssiercs
K TeIy, MOMEHT HHepHuy KoToporo TpeSyercs oupefennts HawtH Mo-
MenT MHepUHH Tena J., ecan nepdoA hodeGaHHi Texa T, 4 IEpHOA
KoaeBaHHA TENA ¢ NPUKPENNSIBIM K eMy IHCKOM T2,

P

Oreer: IZ=£—%
2 -7

37.16(37.19). Dudmagpusiéi  nofBec COCTOMT H3  OMUEPOJIOrO
crepsxng AB aawiu 2q, NOABRIEHHOTO TOPH3OHTAABLHO NOCPEACTHOM
RBYX BEPTHKAJbIRA HUTER anauub [, OTCTOAULHX ApYr OT Apyra Ha
paccTostuu 26, OnpeacinTh NEPHOT KPYTHALHBIX KOtebanui cTepikus,
10/aFas, 4TO CTep.KeHL B TeuCHUEe BCErQ BpPeMedH
HBYNHCHHS OCTACTCST B FOPUIOHTAJILHOM NOJOMEUUH

H paTaXedHwe KaXKI0A M3 HATell paBHO NOJOBHHE
Beca CTepHHSA

Yrasanue Tlpn oupeacteunn topusonTashHol  co- el e
cralasiotleli HATAMENUA KaAH200 M1 naTen cUHTan KoJdeha- ¢’
HHA GHPAAPA MAJLEM, 1AMCIHTE CSIEYC YraQ Mexady Hanpap- A g
AeHLM HHTH ¥ BEPTHHAEALIO CAMAM YIa0M I rat b oa l

. 4
Orser: T=_2—:'z_a_ % K 13d4ue 47 16

37.17(37.20). IIuck, noxpemienuslii ¥ ynpyrofi mpososioke, cosep-
WaeT KPYTHAbHDIE KojcOanMA B KHUAKOCTH, MOMEHT nilepnuu AHcKa
OTHOCHTEJILIIO OCH NPOBOAOKH pased J, Momeur, neobxQauMmuii As
3aKPYYHBAHHA NPOBOJIOKH Ha OAHH pdluai, pasex ¢ Moment conpo-
THBJIEHHA HUBUAKEHMWO pased aSwe, e o— KosdduiHeHT BAIKOCTH
HHAKOCTH, S —cyMMa naougaged BepxHerp M HHKHEro OCHOBAfHA XH-
cka, ©— yraopas ckopocth nHcka Onpemenuts nepuog Ko.neﬁauuu
BUCKA B MUILKOCTH

Orser: T = 4n)

ATl — o252 °

37.18(37.22), Tarepﬂoe Teslo, NOABRIICHHOC HA Ynpyilo# (POBOJOKe,
conepmae'r KPYTHALHLIC KoaeHauua nog aefcTBHeM BHEUIHETrD MOMeH-
Ta My, NPHIEM Mz = M 510 of + My 810 Jof, TREe My, M3 U ® — no-
cToamible, 4 z-— 0ch, HAAPABASHHAA BROJL NPOBOJOKH, MoMmeuT cHA
YIPYTOCTR fIPOBONORH PABCH ffiynp, MPHUEM Mlynp : = —CQ, CHE £
ko3 GHUMENT YUPYIOCTH, @ ¢ — YTON 3aKkpyuhpanug, Onpepennrs 3a-
KOl BHIYVHIEHHBIX KPYTHILHBIX KoaeBaunn TBEPAOro TeMa, ecnan ero
MOM@HT HHOPUHH OTHOCHTCJLHOC ocH Z paped J. Cunamu conpomme-

HHS 4BHAKEHRIO Tpenebpeys C.qm'aTb uto A/efT, 5= 0 1 /elT, % 3w,
Oreer: @ =—o—-—r k-!—- sin of 4 e 9 = Sin 3(.3! roe B ==(f],;
hy=aufl,, fis=mdJ..
37.19(37.23). Pewnry npeablaynlyio 3aaauy ¢ yuetoM MoMenTa cuj
CONPOTHDJICUHA 71, HPOHOPHHOHANLHOTO YITIOBRO{ CKOPOCTH TBEPROFO
TeAd, npHueMm ol = —fq@, TAe f— nocToniiLin Koadduuuent,
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Orger: g = A sin(of — &)+ Ay s10(30f — €4), rae

A= i A= iy
' AT = 0 + 4t 3 AT =032 F donin
Mo . fino B
elaarctgm. (~>J=dr(.lg-kz—__—gm—k, ""'éﬁ'

37.20. Huck D, paanyc koroporo pasen R, a Macca— M, riogse-
IWeH HA yiupyrov cTepxue AB, uMelomeM XeLrkolTh Hd KpyueHue c.
Konen ciepkua B spautaercs 10 akoly pa = wof -+ O sin pi, r1e w,,
@, p-—iociomiibe pennunnk [lpenebperas cmaamu
CONPOTHBJIEHHS, ONPENCAHTh JABHKEHHE AWCKA D: 1} npu
OTCYTCTAHH pe3olaHca, 2) npu pesonance. B Havanbnmik
MOMENT MHCK OBNI HENOABHIKCH, a4 CTCPIKCHbL — Heje-
dropMupobai.

Oreer: 1} @ f)=wy! —

oy

h
— - st kr+m (sin p!——g— sin kt) ,

2 et
rﬂe k = .Vzlfr‘ez ' k = M£R2 :
2) palt) =0f — 2L sin kf+i(-!— sin kt—rcosfd)
7 Pa % 7% \% ‘ .
K 142 1ve 37 20 37.21. Tsepaoe Teno, IlOABEHICHHOE K YNOpYyrofl npo-

; BOJIOKE, COUEPLIaeT KPYTHALNWE KoA¢OAHHA B MHAKOCTH,
MoMenT neepuuu Teaa OTHOCHTENLHO OCH NPOBOJOKH 2 pased J,.
MOMeHT cHJI YyRPYFOCTH IIPOBONOKH Miypp z == — CP, THE € — KO3PH-
LACHT YIPYTOCTH, d (p— YTOJ jAKPYSHBAHHUs; MOMENT CONPOTHBACHIIS
ABHKENHD M = — P, TAe @— yraopas CKOPOCTE TBEPAOrO Ted,
a2 P> 0. B HayanbHLIH MOMENT TBepice Tesio Db 3aKpyuyeHo Ha
Yroa pp W OTAyileHo e 114a9aibioi ckopocti. Hantu ypasHenuue apn-

AN p << /\/ <
HMCHHI TBepLOro TeNa, eC 7, e
Oreer; 3aryxawillne KPyrujibHbie KOMeOaHNg 10 3AKOUy

|p=q)ue'nt (03 '\/k‘—n‘“f +-'\_&-TE_:~_—_E sin f\fk“—ng f),

rre k2 == ¢/l n = B/(2/:)

37.22. Onnoponupi kpyrauil anck vaccn M 4 paanyca R, noase-
welblii K yOpyioil npoBojIoKe, MOMe! (oBepiliars KPYTHAblibE KoJjle-
GaHus B KWAKOCTH. MOvCUT CH,I YAPYTOCTH MPOBOAOKH Mynp 2 = —C1p,
e ock z MPOBEAENA BIONb NPOBOJIOKH, ¢ — KOIPHHUHEHT ynpyrocTH,
a @ — YroJi SaKPy4HBAHHA; MOMEHT CONDOTHB/CHHA NHHIKENHIO Moz =
= —f¢, rae ¢ — yraosas LKopocTh NMcKa, a >0 B nHavatsuni
MOMEHT AMCK Oblfi JAKPYYell HA Yrod ¢p W oTnyulen 0e3 HaydabHOS
ckopocTh HaiiTi ypaBlCHHE ABNIKENHHS OHCKA, ek

¢ i )
1 'Mf:ef = M;e”' 2) 7igE > '\/M;z*'
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OTser: ANepHOAMYECKOe LBHKENHE O 3AKOIY
2c
l) Mgzs = -ATRQ ¥ q]={pue—ﬂr (l +n£)’ I‘ﬂ,e n=TBR.?'

2) '_?> ’\/MRz ’ p= QM '“‘[(Vﬂg:ﬁﬁp)x
X VT - (YT 4 ) V7],

rae k2 =2¢/ (MR, n =B/ (MR?).

37.23. Toepaoe Teso, NOABEUICNNOR HA YIPYTrofi npososOKe, COBep-
W4eT KpyTHAbALEC KoJebauusa noi AReilCTBHEM BlEIHEro MOMenTa
Mg ; ==y cos pf, TAG mp H p — HOJOKHTCABHEIR [HOCTONINNeE, 4 2—
ocb, 11aAPaBJECHHAR BAOAL NpOBOAOKH MOMCHT cua ynpyrocT# npo-
BOJOKH Mlyap z = —C@, TAE ¢ — KO3PDHIHENT YIPYroCTH, a p— yrod
3aHPYUNBAHHA MOMEHT HMepUMA TBCPADIO TeMa OrHOCHTENHHO OCH 2
papeH J: CunaMy conpoTHBNeHHR ABHAKEHHIO npeHebpeunb. Onpene-

AHTL YPABHEHHE ABHIKENMS TBEpPAOFO Teda B cayuasx: 1) +/cfl, % p,

2) Afc/l,=p, ecin B HaYaJbHBLIA MOMEHT MPH HeHAMpAMCHHON Mpo-
BOJIOKe TBepAROMY Tery Obta coobmena yraosas chQpocTb .

Orger: 1) /\/—-£ #=p, @ =% s kf -} -p—_h_—p; (cos pt — cos k2),
roe k== A/ cf] o h= m(ﬂzl
¢

2) /\/-——=p. tp-—-—--smkt—lr- tsinkf, rpe k= —Jz—=p.

h=myl..
37.24. Oauopolnuii Kpyraniit Auck macesl M u paanyea R, nopse-
el Ha ynpyroﬁ MPOBOIOKe, COBEPIUALT PEIOHAHCHBIC KDYTHALHEIS

koneGanus B }KHII.KOCTH noj, neﬁc'rauem BHEIIHEro MOMEITa My 2 ==
= mpsin pf, rae mg B P~ NOJOKHTENbILIE NMOCTOSHHEE, a4 2 —0och,
allpaBACHHAA BAOAbL HPOBOJIOKH, MOMEHT CHA YNpPYyrocTd NPOBOJIOKH
Myup z = —CQ, TAC € — KO3hHULMEUT YNPYrOCTH, a ¢-— yroa sakpy-
YHBABUR; MOMEHT COMPOTHBJAEHHS ABHKeHH) m., = —Pp, rne ¢ —
yraosas ckopocTh Aucka, a f > 0. HaliTh ypasueune BEIHYXURHILIX
pe3oilaiucHpX KoneGaunit AHCKA

oC h 2
Orger: Tpn p=Af5mr — Sy COSPL,  TAe b='11TmE%"

= ur

37. 25(37 24). dna onpesencuns KodhHUHENTA BASKOCTH MMHAKO-
cTH 1abMONAI0T KojleBanks aHCKa, NOABEUIRINIONO K YHPYrofl nposo-
JIOKe B KUAKOCTH K JIHCKY §pHAONEH BHCHINHY MOMEHT, paBnbifi
Mg sin pt (Mo ==const), npu xoTopom uabnonaercs ' ABneHKE peso-
napca, MOMEHT COIPOTHBJEHHA ABHMCEUHIO JIHCKA B JhHAKOCTH paseH
«Sw®, rae o — Ko3hdHUHEHT BA3KOCTH MHAKOCTH, S—CyMMa niowa-
Rell Bepxnero H HUMKHEr0 OCHOBallHE MHCKA, -— yIra0Bas CKOPOCTSH
Ancka Onpemenuty xoadduuyedT ¢ BAIKOCTH MKIAKOCTH, &CAH AMIIH-
TYAA BHIYKASHUBIX KoJefawHit AHCKA NPH Pesoitance paBHa g
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Ay
N q 50"

47.26(47.26). llpn noaere cnapsfa spaumenne ero ROKPYr OCH CHM-
MeIDHH 3aMeATHESCS ACHCTBHEM MOMENTH (H.ibl CONPOTHBAEHUS BO3-
MyXa, pasioro Ao, I1C¢ © = YrAOBAs CKOPOLTL BPAIMENHS CIAPA.4,
k— Rocroanupty koaddrunent nponopunonaiviocth Onpeeants sa-
KOl YOMBAHHA YIAOBON CKOPOCTH, BCIH IANAJbHAR YII0BASK CKOPOLFD

pania wg, 4 MOMCHT HHEPLNN CHaPAAA OTIOCHTeNbLHO OCH CHMMETDHH
paseH J,

Oreer o=
1

- 4 i

Orger: o=ape 7/ ,
37.27(37.27). das onpeaeaenusi YCKOPCHHA CHAB TAXKECTH N0/1h-
8yl0Tcs o0UPOTHHIM MASTHIKOM, KOTOpHII NpEAcTaBaseT coboR cTep-

Hellb, CHAGHCHNMI ABYMA TPeX! paRHBMIE HOXaMu A » B,
T Onun na HOMell HENUNBHMKCH, a BTOPOH MOXeT nepese-
114 LAThC BAONL CTepXua [loneeninsan cTepxelns T0 Ha olIH,

TO Ha APYTOil HOXK 1/ MCHAR paccroanne AB Mexay HHMu,
MOKHO AOOUTBCR PABEHCTBA MEPHONOB KauauH® Maatiuka
= BOKPYT Kaxpgoio H3 Hoxelnr Uemy papHO yCKopeHHe CHIB
THIKCLTH, €CIH PAaccTOSINHG MCIKAY HOMKaMK, UPH RKOTOPUM
NepHOAN Kaudliin MasTHHKA pasitl, AB=1{, a nepuon
g KauakHy pascH 77
Orger: g=4:%/T? _
37.28(37.28). [Ipa TBepAHIX resa MOFYT KauyaTh(sl BO-
Kpy! OAHOH B TOH Ke FOPHIOHTANLHOH OCH KaK OTACABHO
, APYr OF ApYld, TdK H CKpessieninde pMecte. Onpeftennts
NPUBEACHHYIO HJAHHY CROKHOTO MafEHHKY, eClH MACCH THEPALIX Ted
y H My, PACCTOSIINS 0L HX UCHTPOB THAMKECTH 1O, ofuteit ocH Bpaute-’
HHS @, H Qg @ HIPHBCACHHDBIC MNEHL! PH OTHAENLIIOM KAaUYaHHK KaXaoro
Il H 2‘2

A P —— —

K sanmave
ner

Myaidy 4+ Mg, ls

Oroer: by ™= R,

37.29. Yacrt, npabopa npedcTaBiser cofoit onHOPOANBI CTepiKeHb
oaunu L, (BO0OKHO HoABEUieHibil ONIHM KOBUOM Lid FOPH3OUTAILHOH
oct O. JInm perdcTPpaiun KaualHil CTEPXKHA K €ro HHXIEMY gouuy
npnkaenBaetcs KeboJbmioe 3epkano Mmaccu m, [IpH 3T0M, YTOGM Ha-
croTa KoAeOANNM CTEPKHA HE W3MEHWIach, HA HEM B [IPYroM mecTe
ykpenaserca rpys A PaccMaTpHBas 3epKano H 1py3 Kak MaTepHdIb-
libl¢ TOUKH, HAWTH MHHHMA.bNYIO Maccy, KOTOPYI0 MNOMIKEH lMerb
rpys A Ha kaxom paccTofiinin oT 0cH Q €ro CleRyeT NPHKPEnHTh?

Orger my=13m, OA='/sL

37.30(37.29). [.a peiyanpoBaling x04a 4acoB K MaaTHUKY Macchl
M;, NPHBEACHHON AAMHLL [ ¢ PACCTORMMEM 4 OT €70 UCHTPA TAKeCTH
O OCH NOLBeca NPHKpenndgwT RoOaBouHbld TPy3 maccw M mHa pac-
ctostuuy X or och nonpeca. [lpunumas jpoGabouHbly [py3 3a Mate-
PHAJIBHYI0 TOUKY, ONPEeRenTs H3MeHenHe Al nprBeetnol LAHHL Masir-
IHKa opH JaHHLX suaveunax Mg H x W Juatemie A == xi} OpH KOTO-
poM 3ajaHHOe H3MeHeHHC Al NPUBEAEHHOHR WIHHB ManTHHKA 10LIH-
raercsi Nps NOMOWH JoGaBOUNOro TPy3da HanMellbLIeH MaccH
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Orser. HDHBEHEHHYIP AAHNY MaATiigKa Hano yMednMiuTh Ha

_ Myxtx—108 _ !
Af—-:ﬁf‘m. x,—-?(l-l—r.h!)

37.31(87.30). Has onpeaeseitis MoMenrd uiepunn J zaHHoro Teaa
OTHOCHTEALHO HekoTopoill ocr AB, npoxoasimel uepes HeHTp Mmace G
Tena, ero NOABECHIN KECTKO CKpeUJACHHLIMH C HuM crTepxusvu AD
 BE, cB0o60aHO HacaiKeNNBIMH Ha HENOABMXK- 5
lyio ropusonrtanmnyio ocb DE, tak, ure
ocb AB mnapanncnusua DE; npuseas aatem
TeNO B KoJebaTesbHOe ABUIKelHe, onpeielsn-
A IpOAONKNTeABHOCT | OAHOro pasMmaxa,
Kax senux MoMenT nHepuuy J, ecau Macca
Tena M u paccroaunme Mexay ocamd AB u
DE pasto h? MaccaMu crep.iuedi npepe-
Gpeun

e h ko1nawe 37 41
Orser. J =hMg (47 —
37.32(37.31). PewnTh npeAntaylutyi0 3aa4y ¢ yueTOM Maccul TOH-
KEX ORNOPOAUBIX npAMosMiennnly cTepxneit ‘AD u BE, ecnn macca
Kajkjoro Hs nux paspa M,
M4+ M)e?®  3M42M
Oreer: J=h[( +uz'“' - —: : h]-
37.33(87.32). lnsa onpejeneius MOMeHTa HHEPUHH WATYHA ero 3a-
CTaB/IMIOT KauaThest BOKPY! FOPH3OHTAALNCHE OCH, NPOJEB depes BTYJ-
ky nande xpenitkonda TOHKHN unanunpryeckult crepxens. Mponoa-
HHTENLIHOCTh cTa pasMaxon 1007 = 100 ¢, rae T— noJiosuna nepuojia.

K. 1anave 3733

3aTtem ans oupepesenus paccrosans AC == h yentpa mace € or nenr-
pa A oTBepCTHS waTyl N0,10AKHAH FOPH3ONTANLHO, TONBECHB ero 8
Touke A ¥ Tanasm u oflepen TOMKoi B ia naatrdopmy AecsTHUuBLIA Be-
COB; AABJCHHE lid HEE OKJ4aJOoCh mpu 3TOM pamubiM P, Onpepennts
UEHTPANLILIAL MOMENT Hnepiin J maTyHa OTHOCHTEJNLHO OCH, TepiieH-
AMKYJADHOR NAOCKOCTH PHCYHKA, HMCH CJelyiouiHe RaHIIBIe: macca
WaTYHa M, PacCcTofItHe MQKLY HEPTHHANAMHU, npoBeAEHNBIMH uepes
To4kH A u B (cM. npanril pucyuox) paBHO {, paauye uantsr kpefin-
Konga r,
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Oracer J'_ !J-Mvr ( g 72 ___M_'_I r).

37. .34(37.33) Masmiux COCTOHT H3 cTepkuA AB c npugpenseninim
K ICMY WapoM MAacCwW m H pamuyca r, uentp koroporo C saXoaarcs
Ha NPOROMKeHHH c1ep>!(|m Onpeaennts, npenebperas Maccon CTep:k
A HA, B KAKOM TOYKe CTepIKHA HYMKHO MOMECTHTb OCh {OABECA
148 TOro, YTo6K APOAQJIMKHUTE/bIIOLTE OIHOTO PA3Maxa Nph
MaJIBIX Kauaitusix HMesa KaHuyio Bennuuny T,

Orser: OC == -1—;- (g 4+ /T = 1,60%7).

Tak AR JORIKNG Gute OC Z=r, T0 puNeHHe TOIMOXKHND, ecAn

™=l 4—g— ¢ PLIICHHE, COOTRETCTAYIOINCE SHARY MHHYC Mepen panhra-
JA0M, HCBOIMOMHO

37.35(37.34). Ha gakom paccTOosHWH OT NeHTpa Mace
foaxen OuWTh nonsewied HHIWUeCKUR MaATHRK, 1TO6m fe-
K saaase  pyojL cro Kayaunii 6ua HaHMeHbIMHM?
Orser. [la paccToarUH, PABHOM PaJIRycy HHCPIHH Ma-
ATHAKA OTHOCHTE/IBHO OCH, upoxonmueﬁ gepes e€ro UeHTp mace mep-
NeHARKYAIPHO NJIOCKOCTH KauaHHH,

37.36(37.35). MasTuHK COCTOHT H3 CTEpXKNA C ABYMA 3akpennell-
HUMH Ha WeM TPY3aMH, PacCTOAHAE MEXAY KOTOPHMU PaBHO {; Bepx-
HHI FPY3 #MeeT MAcCy m, HIDKHAA — Maccy mp OnNpefenuth, na Ka-
KOM DAacCTORHHR X OT HHXKHETO Tpysa HYXIo, MOMECTHTH OCh NoXBEca
Haa 10ro, 4TOOL GEpPHOA MANHX KaldlHA ManTHUKA Ol HauMeHb-
UIHM, Maccoil CTePXHA npeHefpeyus i TPY3bl CYHTATE MATEPHANBIIBIMH

TOUKAMH, o
. , — Almy 4+

Orser: x=14/m, S

37.37(37.36). Ha xaxom paccTosift OT OCH noAReca AOAXKEH OWTh
NPHCOCANHCH K (PHIHYRCKOMY MastTHHKY Rofasouubt rpys, 4TobH ne-
puoA KauaHnii MaATHHKaZ Ne ua-
Meinca?

Orser. 1la paccrosunn apn-
BCACHHOW ANHHB  (H3INYECKOro
Mdsl THHKA,

37.38(37.37). Kpyrawi uu-
e AHHAP Maccw M, anuHwer 2/ K pa-

#oal Akyca r=1/6 Kavaercs OKOJO
oc O, nepreriHKynapHOit NAo-
CKOCTH pHCYHKa Kak H3MeHutcq
UCPHOR  KauanHu  HUJHHAPA,
eCNIN IEPHKPENATD K HEMY Ha pdc-

K sanage 3733 K sadsue 3739 croauun OK ==8%5/:,1 Toueynyio

Mdcecy m?

Otcer: TIepHoR Kayasnil He H3MEUHTCH, TAK KaK TOYeUHAR Macca
A0GaBJaeya B LCHTPE KAUAIIHN UHAHILADPA

37.39(37.38). Haiitu ypamuerue Mainix KoseGaluli oAHOPOMIOrO
AnCKa Macch M M paauycd 7, copepiuaiomero KoieGanust BOKpYr ro-

gy
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pu3oHTaaniof ocn Oz, nepnenfiukyNApHO ero NJAOCKOCTH H OTCTOfA-
wefi or uentpa Mace C Aucka Ha paccroannd OC=r/2, K aucky
NPRAOHEE BPAILJIOUIHA MOMENT Miyp, APHUEM Mop 2 == Mg SI0 pi,' rA8
mg v p—nocrosuibe B nadaxrsnnil MoMmeut BHCKY, HaXomUBILEMYCH
B liH¥UeM HoJ0Kehuy, 661d coobllieHa yriaogas CKOpocTb wo. Cnaamu
conpoTupieHust upenebpeuh. Cuntas kosacOauug ManbIMK, APLHUATD
SN = ¢, :

Orger: 1) Ilpu p == /\/E q1=i (wo - ?é_—f-F-) sin &kt -
o kg = SIn pt, rie k_’\/zg b= 4;“ ;

2)1’!pl{p——~/\/‘—-— ————( 0—;— )sinpt—-g;—tcospt, rae

dnty

b= IMe2 "

37.40(37.39). B ceficmorpadax — npubopax Anf periscTpausd 3eM-
neTpAceHudl — npuMessercsl uauuecknii MaATHHK, OCH NOABECA KOTO-
poro o6pdsyeT yrod ¢ c BepTHKaJbi0 Paccrosnude or oCH MOjBeca N0
HeNTPa MacC MAATHHKA P4BUO o, MOMEHT HHEPLUHH MasATHHKAa OTHO-
CUTEABLHO OCH, NPOXOJsilieH Yeped ero UenTp Mace AapaJieaLbHO OCH
nozsecd, pasel Je, Macca MaaTtinuka pasua M. Onpegensth nepHoj,
KojeBdliHe MagTHHKA

Jo+ Ma®
Orser. ['=2n /\/Mag st @

37.41(37.40), B BuGporpathe pis 3anucy ropH3OHTAJLIBLIX Kojeda-
HHit (yHAaMEHTOB Malunl MasTHMK OA, COCTOSIIUN N3 pHYara € Ipy-
40M 1la KOHLE, MOACT KauaTbCAd BOKPYr cBoeli ropusountansHol ocu G,
yIepHUBAACh B BEPTHKANLHOM NO/0MEHHH YCTOHYHEOrO PAaBHOBECHH
coBerBennofi Maccolt ¥ cnypanbioll npyxHHo#. Onpe-
HennTe NCPHOR cOOCTBeHALIX KoaeDauuit MaaTHMKa oy .l
APH ManLIX Yrax OTKJIOHEHHs, eCH MAKCHMAJBHHA il
CTATHYCCKHA MOMEHT CHAW TAMECTH MAATHHKA OTHO-
CHTeALHO €ro ocH BppalllenHn pawsed Mgh, moMmenr
HITCPLHN OTHOCHTENLHO TOfl JKe OcH paBeH [, Kosd-
(UIUHENT KEeCTKOCTH HPYMHHLI, CONPOTHBICHHE KOTO-
POl NPONOPUMONANBLHO YIVIY 3aKpyuusauus, paBew ¢; 4
PN PABIOBECHOM {IONOKCHHH MAATHHKA HPYKUHA
HAXOAHTCS B neHanpsiKedom coctosuuu. Conporus- 7 —
JNeHIAMH npenelpeyb

0 . =D /\/ T2 K zapave 37 41

TGET: =_con W.

37.42(37.41). Bubporpad (cM. npeanaymyo 3agauy) saxpenack
na dyHpaMeHTe, COBEPIUAIOLIEM TOPHIONTANbIILIE FAPMOHHYECKHE KO-
JAefannil Mo 3aKoHy x = ¢ sI1n wf, OnpeneanTs aMnanTyay a xonebd-
ithY QyngaMenta, €Cau aMOAHTYAR DLIHYXUSHHMX KoaeOaHui masit-
HHKa BHOpOrpaida okazanack paBuOn o,
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Oreer; = S2ict f”h,— )
i B Mhw '

37.43(37.42). Ipu nycke B Xon 3ACKTPHuecKol nebearn K Gapa-
Gauny A NPHIOIKRI BPAULAIOWHE MOMCIT Myup, IPONOPUHOHANBHBIA Bpe-
MEItH, APHYEM map = @i, TRe a — DOocToAHuaA. [py3 B macew M, noa-
HHMAETCH MNOCPEACTBOM KaHata, HABHTOrO Ha GapaGan A pamuyca r
W Macew M; Onpegentts YIN0BYIO cxopocT, 6apalana, cuMtas ero
ciyiownmM ukAuHaopoMm, B wauansusll moMent seGeaxa saxounnace
B HOKOC

{al —2Mar)
r(2M + My) .

37.44(37.43). Onna onpenencHus MoMeHTa anepiti#t J MaXoBROro Xo-
aeca A paauyca R OTHOCHTEILKO OCH, NPOXoAsAMel Yyepes HEHTpP Mace,
KOJeco o6MOTany ToHKOH NPoBONOKOH, K KOTOPOM NPHBA3aNH FHpio B

Oraer: o ==

o VE I v
Ve =
A 1 T
LS 4, fa
[227] [
g [z S [z /g
1% 3
[ 5‘ -
K 3anase 3; 43 K razaie 37T 44 K 11naue 37 49

H
maccet My m aGjonann npoJoANKHTEAbHOCTh Ty ONYCKAKHA FHPH ¢
BLILOTEE A ﬂ.ﬂﬂ HCKAIOUCHUA TPEHRA B NOALLNNMHHKAX NMpoHendaan BTOo-
poit onur ¢ rApefi,Macey My, upHueM NPOACMIKHTE/NLNOCTH ONYCKAHNSA
oKasanack paBHOH T npu npexuen BuicoTe CUHTAn MOMENT CHHI
TPetins (OCTOARHLIM # He 3aBHCAMINM OT MAaCCH FHPH, BLIYHCAKTL MO-

MeuT upepuun J
—g-—{ﬁ'h - M) — -@%—"@%
2h 7 1}
Orager: J=R? ] T .

Ty T3
1t
37.45(37.44). K sany I npucocasiell aNeKTPHYCCKHA MOTOp, Bpa-
manuni MOMEHT KOTOPOIO paed . HocpenctBoM peayktopa cko-
pUCTEH, COCTORIUEGIO M3 HeThpex 3y6uaThx kKosece I, 2, 3 W 4, stor
Bpamaowail MoMenT nepefaetca Ha winxugens 11 TokapHoro ctauka,
K KOropoMy IPWIOMCH MOMUHT COHPOTHBNEHHS mz {3TOT MOMEHT Bo3-
HIKACT HPH CHATHR Pe3NOM CIPYXKKR ¢ ofTaunBaemoro H3geams),
Oupenennts yraoBoe yckopense wnuupenn /11, ecun MoMeHTH Hiep-
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UK BCeX Bpdil(@iouwinxca Acrtajedl, nacaKeHuslx na sanw f, Il w {1,

COOTBRTCTBEHHO paBubl Jr, Ji1, Jin Pamiycu gonec pasust ry, £, £5 11 Fa.

mlkl’z'kr; 4"'”1. J“2 f‘

= . 1‘nek,2=—-. k3.1=—‘

2 - »

(ki o+ In) b5 o+ F n f
37.46(37.45). Bapa6an A maccut My # pajutyca r NPUBOAHTLA BO

BpnenHe HoLPeAcTBOM rpysa € Macesl Mz, NPHBA3AMIIOr0 K ROHIY

HepdcTsAUMoL0 Tpoca Tpoc nepedpo-

Orser: ey ==

men yepes 640k 8 H HaMoTaH Ha Ga- P N6
6an A, K 6apabauy A \

pabaun 4, apaéauy npHIoKel % Vi

MOMENT CONDOTHBJCHHN Me, HpOTIOP- %

HUONANLABIN YINOBOH CKOpOCTH Gapa-

Gavwa, wosinunens 1poNOPUHONANL- 4

nocta pagent u OQNpeneIuTs yrAoBYK
ckopocTh GapabBaua, ecaH B HayadL- F
HEIT MOMCHT CHCTEMZ HAAORAWJIACL B R 130 37 46

nokoe Maccamn namata n Gnoxa B

npenebpeus  Bapaban  cumTaTh CTIJIOWHLIM  ONHOPOAHLIM 1IN
Apon

.. 1 L2 -8 o —_—_ e —
Orger: o=-——(1—e™#), me Pp= ryrImpy: Jme=
Mor
=— = const

37.47(37.46). Oupeneants yraosoe YCKOpenlWe Beaymiero KoJeca
JBTOMANIHUBL Macct M W paaHyca r, eCAN K Kodecy IPHAOIKEH Bpd-
WKWK MOMCIT figp. MOMENT HUCPUHH KOAECA OTHOCHTCALHO OCH,
IPOXOAAIMCH Hepes nenTp Mace € lEepHeHARKYNAPHO MIOCKOLTH MaTC-
PHAALRDI CHMMeTpPHH, pasent Je; fx — Ko3ddhuUHenT 1perna Kayennst,
ip— CHia qpemis Hantn Taxkike suauenue ppaumaiontero MoMmeura,
HPU KOTOPOM hOJECO KATHTCA C IOCTORMHOH YrA0BOH CKOPOCTLIO,
My, — Mgf, — o r :
up fjx e gy = Mgf b Lot

37.48(37.47). Onpepesur yraosyio CcKOpoCTh BCAOMOTO aABTOMO-
S1HOFO Konteca Macent M u paanyca r. Koneco, KaTsinieecs co ¢Kohb-
Aeilles (10 ropusonTaiLioMy Hiocce, APHBOMHICH B EBHIKEUHE MO-
CPeICTEOM FOPHJIOHTANBIO TANPABACHION CHJLY, HPHI0ALCHNOA B ero
nentpe mace € MOMCHT HHepIHH KoJleca OTNOCHTenwHO ocni C, nep
HenIHay.1piofi nAoCKoeTH MaTtepuaubion cumMevpun, pasei oy fr —
kosipuunein Tpenus xaueuns, f— KOMpHHUUEHT TpCHHA ApPH Kave-
HHH €O ChoJgbmelHeM, B Havanuuuti MOMENT KOJIeCO HAAOAHIOCH 1
nonoe,

Orser: ¢ =

Oraer: 0= #g- (fr —Fo) e,
¢

37.49(37.48). UsmennTet A yruopast CKOPOCTL ho.1€CA, PaccMoT-
peHnOro B ApeAnAYIled 3apadue, cC.aOH MOAYIL CILILL, APIOXKCHHO
b ero uentpe Mace C, yBeIRUNTCH B ABA Pasd?

Orser He wiveuntes,
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37.50(37.49). Uepes O70K, MaccOU ROTOpore mpcuefiperacy, nepe-
KHRYT RanaT; 3a 100Ky A Kdiata yXBariLics weloBeK, K TodRe B .-
Bf3ali Pys ONHIIAKOBOH Macchl ¢ YesioBekom. Uto npousoniler ¢ Tpy-
: 30M, €CAH MeNOReK CTHHCT MOAHHMATLCS (10 Karary co
3 CKOPOCThIO U OTHOCITENBLIO KaHaTa?
Orser. Tpys OyfteT MOMMMATLCS € KAHATOM €O CHO-
pocTeio v/2.
37.51(37.50). Peunte npeppiayiiyiy sanauy, fpHiH-
Masi 50 BHHMaHHe Maccy GA0Kd4, KOTOpas B ileTHpe paia
MelbUie Maccst wenoBeka CuMTath, UT0 Macca Gaoxa
&  PaBHOMEDIlO pacnpefesnena no ero ofoay

Oteer Tpys Gyaer HOMNMATLCA €O LKOPOCTLIO

37.52(37.51). Kpyraas roi)'nsoma.ubuasl naaTpopua

K ssxnie 8760 MOMET BpanaTees ,Ge3 TPenhst BOKPY!  HENOABHMION

ocn Oz, npoxojaule uepes ee HentTp O, no naatdopue

Ha  HEeHM3IMCHHOM paccTOAHHH or ocH Oz, pagHOM r, ieT C io-

CTOAHHOH OTHOCHTEJIBHOH CKOPOCTHIO # UCAOBEK, MacCd KOTOPOLO

paBHa M,. C kakoil yriaoeos cropoctbio @ OyAET LPH 3TOM Bpa-

matheqd Biathopma BOKPYr ocH, eca Maccy ce Mz MOXHO cunTain

PaBHROMEpHO pachpedcicHHON [0 TWJoHlaxn kpy)a paanyca R, a B

HAUaALHbLIKE MOMCHT RAATDOPMA N YCI0BEK HMEFH CKOPOCIb, PABIY IO
Hyno?

N

A v

. — 2M,r
Or?er. m___"_r_—M,R T T
37.68(37.62). Kpyr.asa ropHsonTannnas naatopMa spdisacrea 6e3
TPCHHA BOKPYF RCPTHKAABHOA OCH, NPOXOANIUEH Yepe3 ¢C UCHTP Malc
C NOCTOSHHOR YI10BOA CKOPOCTLIO g, NPH 3TOM HA NAATHOPME CTOAT
qYeThIpe qeTOBCKA OAHIAKOBOY Mdc-
Cil [Ba — HA Kpaw naatdopmi, a
ABd —#ta PAaceTORNNAR QT OCH Bpd-
HLeHtA, papiblx NoMoBHHE paJlinda
niathopmer Kak HaMmennrces yi 10-
Bdsi CKOPOCTH NAATQOPMBL,  CCIH
JIONH, CTOSIMHE Ha hpalo, 6V Iy3T
NBHTATLCA 110 OKPYMIOCTH B ¢TO-
POHY BPaleHUA € OTHOLMTEILHON
K 31w 3763 JINNeiiHoil CKOpOCTRIO i, a Jw i,
CTOSILHE HA PALCLIOAKKIL T0ACBIUNBL
pajiHyca OT oLl BpduleHHs, 6YAYT ABHTATbCA MO OKPYRBOCTI B Npo-
THROMOAOKIYIO CTOPOKY € OTHOCHTEAbHOR Jiinelinoi (kopocthio 2u?
Jllofeil CYNTATh 10YCYHBIMII MaccamH, a NAaIpopMy — KPpy1JbiM Of=
IIOPOBHLIM ANCKOM
Oraer; [laatdopma Gyser BpaulaThCd ¢ TOA JKe YrA0BOH CKO-
pocTthio, :
37.54(37.53). Pewnth npeapfiyiiyio 3afauy B NPCANOTOXEHIH, 4TO
BCe MOAH ABHTAIOTLA B CTOpONY Bpaiicuus niatdopmui Paanyc 1 ar-
Popmel R, ee Macca B yeTLIpe pdsd Goublle MACLBl KaNAGro 3 .1131cH
W paBHOMEpiO paclipefencH#a no Beel ee niomaik Busiiuub Takxke,
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ueMy RONHNA OHITL PaBHa OTHOCHTEALNAA JHUERNAA chopocTb u AR
TO10, 410681 N, 1aTHOPMA nepeura:la BPABAaThes

8
Oraer: vy =@y — 33 , U= 's_ Ry,

37.55(37.64). Yenosery, crommnemy na cxameitke JKykosckoro, B
TO BPEMA, KOUL2 OH NPOTAHYA PYKH B CTOPOULI, CO06ULAI0T HAUANBIYW
YIJIOBYIO CKOpPOCTh, COOTBETCTBYIONYIC 15 o6/MUN; HDH 3TOM MOMENT
RIICPLUHH YEJA0BCKA M CKAMEfiKH OTHOCHTCJBHO OCH BpalleHHA pancu
0,8 xr-m? C xaxod YrioBoM CKOPOCTLIO HauHeT BpaltaThest cKamefika
¢ Q9eHOBEKOM, €C.IH, UPHOAHIHB PYKH K TYJIOBHLLY, OH YMEHBIUHT MO-
MeHT Huepuuu euctems no 0,12 xr.-m??

Orger 100 0o6/Mun

37.56(37.56). Topusontaseuas rpy6ka CD moxeT crobopio ppa-
L4 TLCA BOKPYP BepTHKAALHOK ocd AB. BuyTpun TpyOKH lla paccToAlHH
MC = g oT ock naxoanred mapuk M B nekotopsln MOMelT BpeMenH

B Y Tpybke coofaercs Hauajbiian yrao-

” Bas ckopocts we Onpeaeiuth yiso-
M 2 BYI0 CKOPOCTH ® rpyﬁxu B MOMCNT,
L= —"= 5 KOIAQ 1i4DUK  BBIACTHT M3 TPYOKH.

‘4 Y

“

A 7%

v

K aaaave 37 58 K 3anave 3757

MOMCHT WHCDHHI TPYOKH OTHOCHTGALHO OCH BpaHicHHs pasen J,
L —ce pauma; TpenneM npenebpeyp, WAPHK CUNTATL MaiepHaslioH
104K0H Macew m
J 4 ma?

Orser. O = Gy O,

37 57(37.57). Oauopoliby cTepientn AB pauen 2L =180 cM u
Maceh! My =2 kr noaBeweH B yCTOAYHBOM MONOKEHNN [raBIIOBeCHs HA
OCTPHE TAK, YTO OChb €r0 FOPH3ONTIALHZ BHOJL CTEPAHA MOFYT mepe-
MeIaThesl ABa lHapa Macchl M, ==5 Kr Ka:kAull, NPHAPCHJENHLIC K
KROHUAM ABYX oawHakoBuX npyxus CrepKHi0 coobulaercs spata-
1¢ 1LH0e ABHMKEHHEe BOKPYT BepTHKANbHOH OCH € YIVIOBOH ChOpPOCThIO,
COOTRETCTBYIOUIEH /1y == 64 of/MnAn, GpHUCM LIapul PacmoNOKeilL cHM-
METPHYHO OTHOCHTENbHO OCH BPAIICHHA H LCHTPLI HX C [OMOLIBIO IHTH
YAepAIBAIOTCH Ha paccrosmnn 24, =72 cm npyr or npyra, 3Jarem
HYTL IEpeXKHUraeTces, H 1Iaphi, COBEPUINE HEKOTOPOE uKcno KojebGaunn,
JCTAHABAHBATCH NOA AeACTBHEM HIPYIKHH H CHJ TPeNHR B MONO.KEHHE
pasHoBecHst na paccrostuud 2 = {08 cu apyr or apyia, Paccmarpu-
B2st UI4PL haK MATCPHAJbHEIR TOUKA B npeneGperas maccaMu npy.Kun,
Olipene/INTL HOBOR UHC.I0 11; 0GOPOTOB CTEPIHI B MHHYTY,

10+ 201



6M 34 M 1P
YRR ny =34 of/vun.

37.68(37.58). Teacskka NOBOPOTHOIO MO LEMHOrO KpaHa ABHIKETCH
C IIOLTOSIHNON CKOPOCTLIO ¥ OTHOLHTeNLHo cipeast MoTop, npamidio-
INHY  Kpan, co3faeT B LEpHOX pa3roHa NOCTOAHHBI
MOMent1, paBnstii mo OUpeR&NnTL YINOBYIO CKOPOCTH
® BPAILCHHA KPaHa B JaBHCHMOCTH OT PACCTONINNA X
TCACHKH A0 OCH ﬂ:ameuua AB, ecau macca Tenemkn
¢ rpysom paena M, J — moment unepunn kpana {Ge:
Te.’]Q}KKH) OTHOCUTESJIbHO OCH Bpallelnsn; spallienne Ha-
Jikacres B MOMEHT, KOIOa TOJICHKEA AXOAWTCH Hd
PLCCTORIINEN Xp OT ocH AB

Orger ny==

. _ mty t— 1t
Oraer: O= T T ‘ |
K 12150 1778 37.69(37.59). Coxpaniis ycrosie npegsayiest aa-

JlauH, onpeneniive YIJAOBYI CKOpPOCTL @ Bpanienus
KPtHa, CCTH MOTOP Co3jacr BPaLldloOlLKii MOMEHT, PAaBHEH My— Qo,
1AC Mo H O — NOOWHTEJRHLIE TOCTrosHHBIE,

* X
..p.arl:lu-% S parcly

R —_ il _— Z
Oraer: 0= TUT M e dx, rue k-—-r\/M.
Xy

1 i t
= ?;’\/'W (ocu x nanpasicHa BIPABO BAOJL CTPEIW),

§ 38. Teopema 06 N3MEHEHHN KMHETHUECKOR IHepTUM
mMaTepuaabHoi cHCTEMDI

1

38.1(38.1). Burthcanin KHHCTHHELKYIO SHCPTHIO f.i0CKOIG MeXaliH3-
Ma, cociowmero Hs rpex crepmueit AB, BC n CD, npHKpem.icHnbX
UHAHBAPHYCCKUMH Tnapuupam A 11 D K AOFOAKY i COCARHCHHBIX Me-
Kiy cobon mapuupaws B o € Macca kampoio vy crepnen AB

Bodazae Mg K sanie 182

w CD manmwl { papua My, macca crepsmua BC parua M,, npuuesm
BC=AD Crepxun AB # DC ppamwaiorcsa ¢ yraosoii ckopocThio .

aAl s
Oraer T= ._;:E‘.i"i?_ Lo,

38.2(38 2). Outopozuns Toukuii crepens AB macet M onu-
PacicH nd yroda Du Kouuos A CROALINT N0 TOPHIONT IbHML BARPADL-
asome Ynop E nepemceinaeres Bnpaso ¢ NMOCTOANN0N CKOPOCTbIO V.
()]ip(.';l.&-llll‘b BHACTHIUCCKYIO  3HCPINIO CTEPHIA B SJUNCHMOCIH OF
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yraa @, eciti ANHHA CTEpPHHA pasha 2/, a npeswinenne yrna D Hag
FOPH3ONTANDLIIOA Hanpaunmomeﬁ paBio H

M° (l —2—-51n3(p+ sm“fp)

38.3(38.3). mec.nnrh KHIIGTH'IECKYIO anepnuo KYJMHCHOTO MeXa-
IM3M2, eClit MOMCHT HHCPUAH Kpusowuna QA oTHOCHTEABLHO OCIF Bpa-
IWCHHS, NEPIEHAHKYARPHAH IJIOCKOCTH PUCYIEKA, paBed Jo; AAMHA KpH-
BOWHNA PaBHA @, Macca KYJAHCH pas-
Ha m, maccon Kamus A npencdpeun
Kpupowun OA nppamaeres ¢ yriosod
ckopoctbio ‘o’ Tlpn xannx noaoxe-
INIX MeXaHH3Ma KHIteTHUEeCKAs! JHep-
1#51 JOCTHraeT Hanboapilero W HaH-
MeHbllero anavenuii?

Orser: T= —%-(!0 -+ ma® sin? @) o

HaumeHbsliasg  KHHeTHyechast  3Hep-
THsi—NpH KPAHHHX NONOMEHUSX KYJHCHl, HAHGOMLIEAS— NI NpO-
XOKASHHI KYAHCONl CPCAHEro MOAOMKCHIN

38.4(88.4). BriMHCAHTE KHHETHYECKYIO 3MepPTHI0 TyCelHUM TPdh-
TOpa, MBHLYNIEIOCS €O ChOPOCTBIO Ty PaccrodHlie Me&Ay OCHMH

“T" i {" T

K sapaue 38 4 K 3anaye 185

Oreer: T =

K 31ane 383

KoJiec papuo [, pajiycmt KoJec paBHbBl r, Macca OANOTO NOTOHHOTO
MCTpa tyceHHUHON LCNH paBHa y.

Orger: T=2y(l -+ nr) v,

38.5(38.5), BuiuMcJNTL KHIETHUECKYIO SNepruid KPHBOLWIHIIO-A0/-
3YHUOTO MeXaldsMa, eclld Macca KpHBOLULHNA pty, MWIHHA KDPHBOWIHIIA r,
MdlCa NoJiyHa m,, Bauuaa mwatyda [ Alaccow waryHa nperedpeun,
Kpupouinm cuntdTh OAMOPOMILIM CTEp.KHEM. YrnoBas ChopOCrb Bpa-
HICHRA WAPUBOIOKHIA @,

P 11 2 Ty,
Oreer: I‘=?{ 3 m.-]-mz[amrp-i- 57 /\/ sin =T ] }r-m*.
11— —) sintg

38.6(38.6). Pemuth npeiulgynlylo sanauy i sl HO.IOAKEHNS, hOTHA
gpusowitnn OA neplenanxynsipen’ Hanpasisiollen MAON3YHA, )4ecTh
Maccy WdTyiid mg

Orger: T=<= (-— my - 01, + mg) 2R,

38.7(38.7). ﬂ.'l’]llQT«lpllth MEXAHII3M, PACNQNOKCHHLA B ropH30M-
TANLHON IIOCKOCTH, NPHEOAMTCA B ABl.Kehde Kpupowniom OA, co-
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CAUHAIIMRM OCH Tpex opunakobuix koiacce I, f1 u If7 Koacco [ ne-
GOABIIKUG, KPHBOWIND BPaiideiLsl © yLiOBOH (KOpOLibI0 o Macca
KX 1010 14 Kouiee pdBHA M), pIABYC KAKAOIO H3 KOJEC paBed r,
Macca KPpHBOUIHIG Patita Mg Bulusnc.urh KHHETUUCCKYIO J1CPTHIO Me-
7 T XauaMa, cuHTad Kodeca ONUOPOANBME AH-
£ “ LKBMH, a KPHBOIINO — QRHOPORHBIM  CTCPIK-
nem Uemy panua pdabota napsl cud, npHAao-

@W WeHpOH K Kogeey HI?P

e

I\ 1ahaie 387

2
Oracr  T=13-(33¥,-+8M,), patora
paBHa Hymo
38.8(38.8). Meapuuunnie Gerypunt A u B wacamenn i1a FOpH3OH-
TaJbHY0 och CD, ko10pan BpaulaeTea BOKPYL neprikaannoil ocn LF;
Macca Kaxkaoro Geryma 200 kr, AMaMetpnt GEryHOB OAHHAKOBH, KiK.
Avin pasen 1 M, paccrosime Mexay wumn €D panuo 1 v Hanta

K a1 B8 K sinye 359

KHHEeTHYCCKYIO SHepriio Geryuos, koraa ock CD copepwaer 20 o6/Mnn,
AOTYCKAs, HTO [PH BHMIC.ICHHH MOMEHTOB Hilepuik Geiynb MOXKNHO
PALLMATPHBATD KaK OANOPOARKE TOuKHe ZHCKH, Kavenne Gerynos no
CHOPHON TLIOCKOCH I HPOUCIOMNT §¢3 CKO.IbIKEHNHH

Orger, 383 11-m

38.9(38.9). B kyancnoM Mexalmiime npH xayaunn pmuara OC eo-
Kpyr oLk O, NCPRCANKYASPIO MIOCKOLTH pHLYKa, noasyu A, nepe-
MellLesich BAO.IL poidara OC, npHBOANT B JsumexHe ctepxens AB,
ABIDEAIHECA B BeD FHKAILHEX Raapan sotux K. Puuar OC maunw R
CUNTACh OQHOPOLHBIM CTCPIKIIGM ¢ Mac-
COI0  #1;, Macca Hoalyiua pasHa M,
Macca crepmust AB paswa my, OK =1,
Bupasuth Koneifyeckylo 3iepruio Me-
Xali3Ma B8 GYHRUHH OT YiJopoh CKOpo-
cTH 1 yraa moaopota pwivara OC. Tloa-
3YH CUHTATL TOMEMIOW MAaccoll.

4
Oreer T = == [mR? cos" @ - 38 (my + m1,))
4

bos'

K sazayve 33510

$#8.10(38.10). BuiuucauTe KHIETHUECKYIO SHEPTHIo CHCTEML, Co-
CTOSHURN W3 ABYY KOJeC, COCAHleHIBIX NapoOBO3HEM cuapinikoM AR u
crepikues 010, ecan ocH Kogec ABHKYTCH €O (KOPOCTLIO ¥y Macca
Kamaoro Kodeca paeHa M, Cndping AB u coeaunuiennitin crep-
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wxeith 0,02 HMewT ofnnakosyio macey M, Macca Kosec paplioMepHo
pacupenesea no ux obomam; OyA =038 ==r/2, rae r — paanyc xo-
neca. Koneca katarcsi 6€3 CKOMbLMenHs o mpiMoimuciinomy pessey.

2
Oreer: T === [16M; + M, (9 +4 sin )]

38.11(38.11). AproMo6unb Macctt M pBHKeTCA HpsAMOJaHHERHO 10
FOPH3OHT2AbHON NOPOIe O CKOPOCTLIO ©. KodphituteHT Tpenus wave.
HYA MEXAY KoJccaMH aBTOMOGHAS B HOpOrofi pasen [y, paauyc Ko-
Jiec r, CHN2 a3pojutiaMHYecKoro conpotusienns R. Bosayxa nponop-
UMOHAALHA KBaapaty ckopocT: R, = pMgo®, riie u— ko3¢ puunenr,
sapacsmuil o1 popMbt apToMobuAn Onpesenuts Moulnocts N' ABHId-
Te 19, NepefaBaeMyo Ha ocil BEeAYMIHNX KOJeC, B YCTAHOBHBUIEMCA pe-
mHMe.

Oreer: N = Mg (% + uv*) v,

38.12. Mawuna macci M ana wandoBKH JabRa ABHMKCTCS PaBHO-
MEPHO ) NPAMONHHEI 10 LO CKOPOCTBIO ¥ [HO TOPH3OHTAALIOKR HAOCKOLTH
kaTka [lonoxeHue meuTpa Mmace € ynasauo na pucynxe. Briuuchiuts
moutnoceTs N ABHratesd, fiepefanaeMy Ha
ocii KoJec pamgMyca r, ccan fx— soadiu-
UHENT TPEUNst KayelHs MCIKAY hojecaMmi
anToMalmiiLl " JBAOM, a f — KoadduuHenT
TPEHHST CKOJbLIKCHHY Mexay NlndyloleH
Kposkon A u anjod. Koncea natates Ges
CROJIRIKC I

Oree1. N == i’;‘—’- (2f+r—;‘) v

38.13(38.12), 11a Ban auamerpa 60 MM HaCaKECH MAXOBHK JAHAMET-
pa 50 cu, nenawnd 180 o6/Mun Onpegenuth xoathduunent tpeuus
CKONDLKEHHA [ MeKUY BatoM H NoAWHNINHKAMH, CCAlE NocAe BLIRAI-
uellns npuBoAa MaxOBHK cuesnaa 90 oboporton no octaitoBkd, Macey
MJXOBHKA CUHTATL PaBHOMepHO pacmpeienenton uo ero ofony. Mac-
COH Baaa fipeHetpeyn

Qraer, | =0,07

38.14(48.13). Hunmapuveckni paa gaaMerpa 10 ¢m g maccw
0,5 7, Ha KoTOpLIfl HACAKCHO MAX0BOR KOJeECO AHAMCTpa 2 M H MaccH
3 T, spamdeTca 8 AANHEIH MOMEHT ¢ YrJI0BOR cKOpOcTLio 60 08/mui,
a 3aTeM oH mpepocranicu caMomy cebe Cronbko 000poTOB Clle cHe-
JlaeT Bajg A0 OCTAHOBKN, CCAH KO3(ipHLIHenT TpeHHs B-noJIHNIHKAX
pasen 0,05° Maccy MaxoBnka CHUNTATL paBHOMephQ pacnpenesernoi
10 cro ofiony,

Orger: 1098 o6

38.15(38.14). Onnopoanniit crepxerb OA naunnl I n macest M mo-
#eT 'BpamATheA BOKPYT ropHaoliTaaviiof Henojaiikion ocu O, npo-
XOSTMCR Yepe3 ero KOHEW HepNCHANKYAAPHO IoCKOCTH pHeyuka. Cou-
pdanLHag IpyKHila, KOSHEHIHEHT YIPYFOCTH KOTOPOH PABEH &, OAHHM
KOItOM CKpCnJend ¢ HeHoaBNAHOA ocklo O, a ApYrHM — O CTepiK-
neM, CtepiteHb HaXOAUTCH B NOKOC B BCPTHKAMBHOM DO.I0KENHH, TPH-
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UCM OPYHHHE TPt 3TOM He Acopmupondid  Kakyle cKOPocTh o
COOGIUTL Koility A1 L1epaiis j.la 1010, Yi0GE 01l OTRIOIILILA 01 BL)-
THKaM HA Y10 1, paButs 6072

Mot - 2al
Oreer: v = A [l T80 A
M

38.16(38.16). K nonuam THOKOH 1NePACt KMo HHTH, nepefpoues-
Hou uepes HINTONKNO Ma.pm 6ok A, nojasemenst asa rpysa Fpys
maccent Al MOMEr CKo ILIATD

“ E BHO L 1 JA[AKOTO  DBOPTHKA.IL-
uoto creprin CD, o1ciomie-

10 0T ocu 0.10na HA PIeciog-
HH @) 2P T CRE 91010
IpY3a B [AYd 1L T MOMENT
HAXOMILICH 1a o,Ui0M yposue
C 0ChI0 LJOKA: IO JCHCIl-
oM CHHIT THICCTI 3T0T Ipv3
HAMIIACT ONYCKATheH GC3 hia-
yaasion  ckopoctr IHamin
JABUCHMOCTH  MEXAV  CKo-

L pocrsio Heprolo 1py3a Il Bht-
A corod  ecro  omchauiag A
K 1anave 15 KA1 211G Macca wrtoporn rpysa pas-

11

—Mlaa? ) P =n
Or0e1. v'=2g(a* -+ #%) Mtfh t‘::l(} ;:lj-i':-,un* ),
38.17(38.17), Ipys P macen M ¢ Hd imREHITM {1 ICTO A0NOART-
TeJABHMM TpyYIoM Macck Aly AOCPLICTBOM IHHYPA, HCPERIUY1O0I0 Ye-
pe3 GAOK, HPHROLIT B ABIKCHRE H3 COLTORNIA I10KOH Tea0 /A Maccnt
fils, HAXORANECCA Hd HET ia LKOK [0PH30NTLIbHOA n1ockocTs BC Ouy-
CTUBULUCh TA  paccTORMIC 8,

A A : 7 tpy3 M npoxoRruT Hepe: Koauuo
AR AR 5T D, goropoe CHHMaET 000 1M

N Sy € Ibiib 1pyY M;, nocie weio
Nty rpyy M, onyetnemnes na pdc-
SEATT? crbanne e, HPHXOMUT B LOCTOR-
W 3817 uie norost  Onpeae L Ko«

; (rsredr Tpewns fotiemlly e-
aoM /1 B DAOLKOLTBIO, ipeHelp ds Mdccon suypa i Ba0Ka it 1pelties
1 Gaoxe, nano My ==08 gi, M=2Al, =01 gr, sy =50 (i1, 53 = 30 ¢m.

Orser: fe=- U‘:; 1 ;11J{M+M:)—!- ﬁ{“(:‘il LM'. FM) 0,9,

d15g (M Ma) 4= 5, (M- My -1 My}

38.18(38.18). Ounopo,iuas BuThL Aauuet L, wacTs KOTOPOii JEKHT

A LJ8AKOM TOPHIOHTAIMION (TOJe, ABHKCICH 10X BTUAHHEM CH.IN

TAmCCTA APYIOH YACTH, KOTopas CBellitBaeTes o croga Onpeicanrs

HPOMeXY10K BpeMeit T, [0 HCTCUCHNN KOTOPOTH ifb NOKHHET ¢Toil,

CC.IH HIBECTHO, MTO B HATJ ILILIE MOMCUT A THIL (BEWHBAIOWEHCH Td-
CTH PaBda /, 4 uayd.abias opocin PdBitd Y410,

UG



(12a=T)

36.19(38.19). Outopoaitdan 1816 AAKILL 22, BHCEBIHAA HA TAAKOM
e 1 NAXOANBUIAACA B TIOKOe, HAYHHAET ABHYATLCA C HAMAABHOM
cropocisio vy Onpenennty' CKOPOLTH IIMTH B TOT MOMeNT, Koraa ond
LoBMer co rnpTa t

* — ¥

Oraer: v--u\/a,r; —+ 2

38.20(38.20). TpancuopTep NpUBOANTCA B ABHIKCHHE H3 COCI0SINSA
NoKOs TPUBOAOM, LPIICORRHItCIINM K miaHeMy mgusy B, TIpuaos co-
ofulaeT 3TOMY UIKHBY nocTosHHBN Bpaniatownii Moment M. Onpene-
JAHIGL CROPOCTDH JICHTH! TPAUCIOPTEPA U B 34BHCHMOCTH OT €€ Nepeme-
fMeHHA S, €CTH Mdca nopkumacuoro 1pysa 4 pasna My, a mkusnt B
u C papnyca r #u Macent M: Kampbin :
npencraaasnior cobon ogHopoRfie Kpyr-
avie unawazaput  Jlenta Tpaicnoprepd,
Maccon KoTopoit ehrepyer npenebpeun,
ofipa3syer ¢ ropu3oHToM yroa ¢ CxoJibe
#MClNe JICHTH MO IIKHBAM OTCYTCTBYCT.
2(M~— Mgr an a)

ISR &

38.21(38.21). I'opuzonrannuan Tpybéka CD momer cBobomiio Bpa-
HIATLCS BOKPYT BEPTHKAILHOH ot AB (eM. pucynox K 3agane 37.56).
Buyvpn TpyOku ta paccrosiunn MC ==xg; 0T ocH jhemnr Temo Al
B uenoroprifi moMeHT Bpemenn TpyGke coobileHa HaunanbHaa yraonast
CKOPOCTL ¢l

Onpenenanrts ckopocth v Tesa M oTHocHTeNbIO TPYGKH B MOMEHT,
KOLjd TeNO BLIACTUT 3 Tpy6ku Moment nnepuwu TpyOGKH OTHOCH-
TEALHO OCH Bpamentys panen J, L— anna tpyodwRu; Tpeunem npeie-
Gpean, Tedno CHITATH MAaTePHANLHOH TOUKOH MaccLl m,

T
Oraer: T= s In

Oraer: v ==

K zanaue 2820

¥KEasaune Bocnoasiosatscs oroeTom h janaue 37 56

¥ + mxf,
F4ml2

38.22(38.22), To ropnzonTtasviod naatpopme A, rBHAKYIEHCH UPH
OTCYTCTBHE TPenns, HepeMewaerct Tejao B ¢ NocToaHHON OTHOCHTCHb.
HOIL CROPOCTLIO #y (cM pHeyliok K 3afnaue 369), INpu saTopMdaikHBa-
HMiL Tend B Mmesay way w naathopmoit A BOSHUKAWT CHJB TpPeHHS.
Onpepeantt paGoTy puyrpenuux cui Tpens MekLay TenoMm B W naar-
dopsofi A oT MoMenta nauvana TOPMOIKeHHs A0 NOMION OGLTAHOBR

Teja B otnocute.bio gaaTdopMst A, eCiH HX MAcChl COOTBETCTBEINHO
papust m 0 M. ¢

Yrazanue Boenogsaosarnca orserod sanayn 36 9.

Orger: v =uwy (Lt — x§) .

H

e Amm L _mM
Orser: A=— 3 e

38.23(38.23). C'nomownio 3NeKTpoMoTopa JacGeAkH K Baay Gapa-
Gana A paanyca r v Macent My RPUACHCH BPAUIAIOUINN MOMEHT Mlup,
1 ¥

297



TPOMOPIHONANBHEH YFAY NOBoOpaTa ¢ Gapabaua, nputem KOdddumens
UPOHOPUHOIAALHOCTI P4ABC @ (LM PHLYIHOK K 3aidue 37 43). Onpe.
RCAUTR CKOPOLTL (IOMIHMACMOIO 1Py 34 B vacen M, B sabacuMoctn of
BHILOTLI CF0 NoABCM3 i DBapaGanm A cunTdTh CILIOWNHNM LHJREAPOM,
Maccoit Tpoca npenelpedt B HayamnlbtH MOMGHT CHCTEMA {faxoni-
JAach B ioKoe

2h {ah — 2M )

Orger: v= ’\/mr’(M.-%-?Mg]

48 24(38.24). Ha pucyure n3o0pament (10ApCMUBIA MEXAHIIM /0«
Gearn Tpys A maccul M; nosunmaeies nocpeacTnoM, ipota, npebpo-
wemioto yepes 6nok C W nasuroro na
6apaban B pamiyca r 1 macew Al
K GapaGauy npiiodeH spailaloniig mo-
HCHT, KOTOPbtH C MOMCHTJ BEJIOUYQINIA
NPOAOPITOHANIEH KBAAPATY YIT4 moso-
pota ¢ Gapabana map = ap?, rae a —
rocTositibl  Koahduiwnenr. Oupegenntsd
CKOPOCTh ipy3a /1 B MOMEHT, KOila oOH

K sanate 3324 noauuMactcs Ha sucoty £ Maccy 6apa-
, Gana B cuutaTb paBUHOMCPHO pacnpe-
peacuuod no ero oGoay. Bnok C— caaonmoit anck macent Mg Maccou
Tpoca mpencGpedb. B HauadLiLIE MOMEHT cHCTeMa Haxojiiach B
nokoc. !
4it (ah® — 3Mgr?)

O7ser: 0= A/ v op; £ oM, + M) *

38.25(38.25). Kaxyo HavanbHylo CKOPOCTh, AAPAJIEALHYIO JHIHH
HanOGoabillero cRATa HAKACHHON MAOCKOLTH, NaAn CoOfUIHTE OCH KO-
Jeca paguyca r Aaa TOTO, YTOGL OHO, KATACL 603 CKONbLIKEGHHSA, MOA-
HAJO0Ch Ha BLICOTY /1 110 HAKJONHOW NAUCKOCTH, 00pasylollten yroa o
¢ ropusontom? Koaddnitnent tpeiinst kavenust pasen fx Koneco cus-
Tdrb CHIOPOAHEIM AHCKOM

Oreer: v=% ,\,’3;,:}1 (1 +f7“cfgu)

38.26(38.26). Ilea uunuxApa OAHKHAKOBOA MaccW M pajguyca cxa-
THIBalorcsd 6€3 CKOALMKENHHUR 110 HAKAOHKOH MJIOCROCTH [lepmril wu-
JIHHAP CILJIOHIIOH, Maccy BTIOROFQ LHAHNAPRA MOXHO CUHTATL PABNO-
Meplio pacupeseseniiofi no ero ofopy llaiith saBucHMOCT Memuy
CKOPOCTHMH IENIPOB Mace WITHIIPOB JIPH ONYCKAHMM uX Ha OxUY
B Ty e BHCOTY. B HauaJLnLK MOMCHT UMJAHWUAPH 1IAXOANIHCH B
noKoe

Orser: vyfv, = +/3/2

38.27(38.27). DnuHUKAHUECKHN MeXAHHIM, PACHOJOMKEHULIA B TO-
PRIORIANLHON BAOCKOCTH, NPHBONTCA B JABIIKENIE H3 LOCIOANHA MO-
KOfi NOCPEACTBOM IIOLTORHHOFD Bpaltatouicro moMeuta L, mpuioxen-
uoro k xpusowuny OA. Oupesae.nTo VEI0oBy0 (KOPOCTb KPHBOINNIA
8 34BHCIIMOCIM OT €0 YIJIa HOBOPOLA, eCiad HelgusHKIoe Ko teco [
HMeeT paguyc ry, HOABHMXHOE Koneco [l — pamuyc rz H mMaccy My, a

L]
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kpusowun OA— maccy My Koneco /1 cunrtath onnoponnmkis Hnckom,
a KPHBOIAN — OAHOPORILIM CTEpAKHEM

2 3L
Orager: o= /\/ r .
e oM, 4 2M;
38.28(38.28). B xysaukoroM MexannsMe, paclOnOKEHHOM B FOpHe
30UTANLHOR NIOCKOCTH, IKCUSHTPHK A NPHBOAHT B BO3BPATHO-NOCTYHA-
TCablioe AMNKeHHe PONHK B co wranrou D. Tpyxnua E, coennnenyuas

K 3anate 3827 K 3anaue 3828

CO IuTanroy, oSecneyrBaeT MOCTOAHHLIR KONTAKT POJAKMKA ¢ BKCHEHTPH-
KoM Macca sxcncHTpuka pasita M, sxcuedrpucureT € paseit nofo-
Bule oro pagmyca; KoshguilMent ynpyrocTd npy:unu pased c. [ipu
KpduileM JCBOM MOJOMEUMH IUTAHNH NPyKHita He nanpaxena Kakyio
YIAOBYIO CKOPOCTh HAJ0 COOGUIHTL KCHCHIPHKY HAst TOI0, 4TOGLI OH
nepeMecTaa Wrancy D n3 xpafinero Jiesoro B Kpafiiiee npaBoe [0M0-
HKeltHe? Maccoll ponHKa, WTalry B Npy.Kuibl npenedpens, DKCUCHTPHK
CHUTATh OLNOPOLHEIM KPYIHBIM AHCKOM, '

Orser: @ =2 +/c/(3M).

38.28(38.20). Kaxou nyTh fpoefeT BeJAOCHNEANCT L¢ Bpauias ne-
HaJIAMH A0 OCTAHOBKH, €CJIH B Haya/ibilkiH MOMEHT OH apurancs co
chopocThio 9 hu/u? OBmas Macca BCAOCHITENA H BCAOCHIEIHCTA PABHA
80 kr. Macea KamJoro H3 KoJjiec pasia b Kr, MAcCy KdHA0ro H3 Kojlec
CUHTaTh PABHOMEPHO PacmpeReICHHOH 110 OhPY.KHOCTH ~
paruyca 50 cm Koa(puukeut TpeHHa Kaueitnsi Konec &1 ;
o semao pasen 0,5 cm

Oraer 35,6 M &

38.30(38.31). I'pys A maccu M), onyckascy, Buns,
NpH MOMOUIH Tpoca, MEPeKHHYTOro Ucpes HeHoABH:K-
neta Ghok D, moanimaer Beepx ipys B macew M, L
NpHKpenienibin ¥ oc noastiknoro Gaoka C. Baokn
C n D cuurath OXMOPONHBIMH CIIONIHLIMH JHCKAMIi
Macesl My kaxauft Onpesennts ckopocts rpysa 4 o &
MOMeNnT, KOrla oH ONYyCTHTCH Ha sbicory /s, Maccoft K aanove %30
Tpoca, npockaib3biBauueM no ofopam GAOKOB K cH-
AaMy conpotusiacHus npencGpeus B mauaabubifi MOMEHT CHCTEMA Ha-
Xo/Maach B nokoe

L 2My — My — M;
Orger: v=2 /\/22*'1 M, 1 2M, -+ 740, *
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38.31(38.32). K penymemy koaecy — fapatany A — cnerooupcis-
TeNs NPRIOKEIN BOCTOIIbHE BpAaoutnn movMunr st Maccy Gapaba-
Hd A MOMHO CHIITdlb PABAONMLPHO PACHPCAC ICHIOK 110 Cio o0,
Cymmapnas macca ciieia ), nosra B u plex NIpodHx NUCTYRATE/IhHEO
8 ABIDKYUUIXCS UACieH 1OCTOSHIIHA W PaBile

A o My Kos(pputent  Tpenus  CRoanmenits
/' cHCIa H LA 0 seMal pavset f, koadi-
¢ neHtT Tpenksa xavenns bapataia o e
7 pasen fx Macia Gapabana pasua M;, eio

5 LS RS RN ~ J’:UUI)'C r
K o1atie 3831 OQipene THTe SaBNCHMOCTL MEKALY NYTeM

‘ s, NPORACHULM UIHTOM B cneroomicTuTe. 18,
H MUAY.CM ¢10 CKOPOCTH U, €Ll B 114YaibHBIA MOMeNT CHCTCMA Ha-
XOAHI4ach B [OKo¢e
. L QMI + M 2
Orger: s = T =M RN v,
38.32(38.33). CKopOLCTD aABTOMJILHIN, nmméymenca {10 #IPSIMOHK [0~
]'IHJOII ransHon jlopore, sospncna QT ¥y A0 V2 33 CUCT yBCAHUCIIHS MO
tiotth Motopa Tlpu atom Oma nponied nyTh s Bouucanty patoiy,
COHEDUIBH!!}"IO MU'[O[)OM Ha 3ITOM IICPCMCLLIEIIHH ADTOMAHINBL, €CIH
M, — Macca K4MAOTO H3 WYETHPEX Ko.el, M, — macca Ky3osa, r--
paanyc kodace, fx— Koap@UUNCHT I1penns KaueilHs KOMeC o mocce.
KUJIGC&, KRa i fRIHHCLA fies CHKOALACHIIA, CUHTATEL OAROPOLHMMH CRNOM-
HEIME JAHCKAMH KHH&TH'ICCKOH .-meprm:ﬁ pLex Jeld.icl, KpoMe Konec
H Ky3ona, npengbpevl
6M, -+ M,
2

Oreer: A= (03— o) + L (am, 4 My gs.

. 98.33(38.34). Crpemanxa ABC ¢ mapnupom 3 CTouT Ha rnafKom
TOPHIOHTAMBHOM oY, AnnHa AB = BC = 2{, uentpbl MdcC HAXOZATLA
B cepennnax D u E crepmucen, pa-
JIHYC HMHCPIUMK K20 JeCTisib
OTHOCHTCIBLIIO OCIL, HPOXOAALLEH ve-
pes neiTp Mace, panex p, paccrosi-
ine wapuupe B oT noaa pasno A,
B uckoropuu  MoMeHT  BpeMeny
CTPEMAIKA 4UNHACT NdJIATh BCICH-
CTRHe paspHBa cTep®us FG. Mpe-
K 1inrde 388) K i ie 3834 HeOperas  TpeniieM B HIApPHHPE,
oupe KIHTL 1) CKOPOCTH TOMKH
B MOMENT yiapd ce 0 1103, 2) LkopacTh 10MKH B B ror MoMenr, KO1AA
pacerosnmue e¢ 01 150 1a 6yier pasto /2

‘ i ! 161 — 1?
Orger: 1) v=21 Af5 ;.1.‘,,9' 2) U=_2'/\/‘r”h 2409

1
38.34(38.35). Crepxend AB panitul 2a fdl4er, CKoALIA KoOHUOM A
0O UAAKOMY FOPH30I14AbHOMY 110y B uavaiunbisn MoMeut crep-
HeHDh JdHUMAT NePTHRAILIGE HOG0MCHNE I HaXoaKICs B nokoe Onpe-
JAQJHTL CKOPOL1b ICHIPd MdALE OTEPXKIA B JJRHCHMOCIH UL €10 Bbi-
cotbl it nag nuiom,
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Orger: v={(a— ) »\/ by (0 & :,) .

38.35(38.46). B nndxcﬁepeuuuanbnom BOPOTE ABA MCCTKO CoelHnel-
ubla Bana Ky u K ¢ paauycamu ry o rp MOMeHTaMIt HHEpPUIH OTHO-
cHrensno och Of0; cootvercroenno Ji H J{‘npusnnmcs BO BpametiHe
pyroarkon AB [oavuauwi 6aoxk C
NOABENICH HA 11ERECOMONl HCpACTIHH-
MOl HUTH, JIeBasi BETBb KOTOpoil ia-
sira na sad K;, a npapasm perss —
na san Kg Tlpu spamennn pyxoaTku
AB nepas BerBb HHTH cMaTHDaeTeRl
¢ paga K,, a 1ipaBas BCTBb HAMATHI-
paercs 1ta Ban K; K pykostke AB
NPUIOKEN MOCTOSHHBY  Bpawtaloukit
smosment m, K énoky C noxsewen rpys
D macent M Haidta yraosyo cko- K stn0re 3335
POCTh BPALLCHUS PYKOSATKH B MOMCHT,
COOTBETCTBYIOIHHE KOHUY MOAbeMa Tpysa D Ha sucory s B navais-
HHIH MOMEHT CHCTEMa Haxoauw/iach B HOKoe. MaccamMu pyHOATKH H
6noxa npexebpetp,

2m — Mg (r2 ~—r1)

Orser: 0=2 A/ 25 Gy B e ey

38. 36(38 37). Bopor npusogutest B ABHMKEHHE AOCHCACTDOM DEMCH-
HOll mepegauw, coepnusouleil wkus [/, cHOTWMHA HA Baly BOPOTA, €O
wkuBoM /, cupAwuM na sany moropa, K wkusy [ maccet M; u pa-
AMyca r NpHJIOAKEN HOCTONULIA Bpamuaomuii Moment m. Macca mju-
Ba-/f pasra Mj, panmMyc ero R Macca
Gapabana wopora Mz, paguye ero ¢,
Macca NOAHHMaeMoro rpysa M, Bopm’
[IPHBOJHTCH B JNBHMCHHE M3 COCTOSIHHSA
noxor Hailtu ckopoers rpy3a B MOMeRT,
XOrfla OH NoAHMMAeTCA Ha BLiCOTY f,
Maccami pemHs, Kauata o TpenueM B
nofumnHrKax npewebpeus. Ulxunow n
Gapaban cuuTaTH ORMOPOAHBIME  KPYr-
.Jmmn BUAHUAPAMH.

Oraer:
0= 2,\/ f{mRIr* — M&l_} K 3a1aue 3538
My (RIrP 4+ My (RIr)? + My + 2M,°

38.37(38.38). Pewnty, npessayu(yo 3ajauy, IpUHHMan BO BHHMa-
HHe Maccy KaHaTa, K KOTopoMy Lpueasan rpys. Han#a ranata |/,
Macca eABHRUL AaxeE Kasata M. B HananbHull MOMeHT © pajsa fa-

pa6aHa BOpOTa CBHCaAd MACTL ¥aHaTa JIHNHOR 2k
i

e e A {mRirF — Mg — 3f,Muh)
Orger: v=2 ’\/ My (RINE + M (RIPE + M, + 2+ 201

38.38(38.39). loctosknutii Bpawiatomwlii MOMCHT L npuaomen
GapaGany Bopora pasguyca r u Macce M. K konuy A uaMoranHoro na
J
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OapaGar Tpoca NPHBA3AH FPY3 Maccw M, KoTopulil NOUIMMACTCR 1o
UdKTOHION BACCKOCIL, PACOO.IDAKCHUMI O ViJdoM o K [OPHIOHTY.
Kakywo yrnosyio ckopocTs itpuoGpeict GapaGai BopoTa, KOBCPUY BIHLD
Ha yroa ¢* Koa(prHHCHT TPeUNs CROALMCHIN 1PY32 0 HAKIOHIN 0
nanckolTs pasent [ Maccoun Tpoca apeites
Openn, Bapaban CUMTATH OAIOPOMILIM K1~
SAEM QuInEApoM B HavdanpHBH MOMOHT CH-
cTeMa Ghlia B NOKOC
Orser:

m=—2- L= Myprr(sina $ [ cosd)
r M-+ 2M.
38 39(38.40). Pemnts npeasaynsio 3a-
jlduy ¢ YUeroM Macew Tpoca, K Rolupovy
K 4ivwe 38 38 npusiaan rpys. Jaupa Tpoca pdsia [,
Mactd EMHHHOH JLIMHB rpoca pasna M.
B naud inlinty MoMent ¢ OapafiaHa BOpOTa CBHCA4Ja 9ACTh TPOLJd LI -
noit a ssvenchHies 110TENWIEAALHOR 3HEPIMH TPOCd, HAMOTAHHOIO HA
Bapaban, npenetpeus
Lo by o 8L 2Mapr (sin e+ feos a) — Mgr (2a —rg) s
Oraer: m——;,\/l M, + oM, -1 aMi ®-
38.40(38.41). K GapaGany vopota pajuyca ry ¥ Maces M) npuio-
}Kell nocioannuf ppawalcwni MoMent L K xouny rtpoca, wamortan-
oro Ha OGapaGan, upukpemitesa och € Kouaeca maccut My Koaeco
KaTaTeA 6e3 C(KOALIKCHUA BBCPXK N0 UAKAOHKON NAOCKOCTH, pacHono-
SKEHHOR 1og yraom o K ropHseuaty. Ka-
KYl0 YTJIOBYI0 CKOPOCTb npuobpeTer Ga-
paGan, coenas r oboporos?_DBapaban u
KOacco CUATaTh OANOPOLNBIMH KPY LIBMHA
wnisnaApamMy B navasuhnii MOMeHT uk-
cTeMs  Haxomuaacs B nokoe  Maccon
Tpoca i ipenneM upedelpens
Oraer:

K 1 navc 3840 — 2 L—=Mgrisma
o= ’\/2““ MM

38.41(38.42). Ponmmtb NpenLAYILYIO 3anaqy L yUCTOM Macch TpoCa
H TPCHHSl Kd44CHHS KOJeCA O HAKAOUNYIO NTOCKOLTL, ecan [— jiinua
1poca, M — MdcCa ero eAMHHLM NTHHB, a@ — JHHA YacTH Tpoca, He
HaMmorausofi na GapaGag B HEIAILHLIK MOMEHT fx — voadpduuneut
TPCHUA KavuelUHA, rp — paguyc Koseca HMaMenenneM MNOTCHIHAJLIOH
SHEPrHH Tpoca, namoTanioro na bapadail, npenedpeys

Orser:

2

iy ;
L~rngiMeiama+ "cosa] +M{g—mnr)sine
PRV AN Ik ]

M, 3M; + oMl ’
38.42(38.43). Koneco A ckarwBaercs Ge3 CKOMHKCINS N0 LHAKAOH-

nod naockoctH OK, noguuMast nocpeicTBOM  HepaclsKKMOro Tpoca

Kojeco B, xotopoe Katurcs 0e3 CKOMbMMEHHA MQ HaKAOHHOR JIOCKO-
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cru ON Tpoc nepeGpomen ucpes 6aox C, Bpamaiomuitica BOXpYr He-
oAbk HON ropusonransion ocu O, Hadiry ckopocte ocH hoseca
npu e¢ nepeMewlenny napaagesnno Annun OK na paccrosHue s.
B uavaneibtii MOMeRT cHcTeMa OmJja B HOKoe, pﬁa Koneca M OGJOK
CYITATh CLHOPOAHBIMYE JHCKaMH OLHIlA:
KOBO#l MaccH! W paauyca. Maccoit Tpoca
npetedpedh,

Orger:
v=2 z\/%gs(sina — sinp) .
38.43.(38.44). Peints npeasiaymiyio ;
3ajauy, NpHHUMA® BO BHUMAlHe Tpe- K sanaue 36 42
HHe KAueHHH Kojgec o NaKJoHuue fuio-
ckocth Kosdduupnent Tpenua kavyenus paBeH fx, pasuycel Kojec
paBeb 7,

Ov-se::-: v=2 /\/—;—gs[sina—- sin p —-fT“ {cosa -+ cos ﬁ)] .

38.44(38.45). K rpysy A maccst M; npuxpenaedHa tepacTsaKuMasn
HHTL, fepebpotuchiasi Yepes Gnox D Macent My H namoramas ua
GOKOBYIO MOBCPXHOCTL UHAMHApUIEcKOro Katka B maccw Ms Tlpu
NGIKCeRAN Tpyda A BHN3 10 HAKAOHHOH MJIOCKOCTH, Pacmono:KeHHod
[NOR YrAOM © K 1OPHIOHTY,
spamaercsi 6aok D, a rartok
B rarutca 0e3 CKOJbKeHHS
BEEPX NO HaKJOHHOH MIOCKO-
cTH, obpaaywoulefi ¢ ropH3oH-
ToM yron f.

QOnpepenanto CKOPOCTH
rpysa A B 3aBHCHMOCTH OT
IPOHACHIOFO WM MIYTH S, CCHH
B HAYAALHBIH MOMEHT CHCTe- K panase 38 44
Ma HaxoAuaach B AOKOe
Baok D u KaTok B cuMTATL OAHOPOANSIMH KPYTABIME UWAUHADAMH,
Cunamy TpeHHS ¥ MJCCOH HHUTH npeHebpeub

Orger: v=2 /\/Qg,rs 9M, stna — My sin B

BM, + 4M; - 3My
3§.45(38.4ﬁ). Peunits: npeauayiltylo 3afauy B [PEAOaoHetul,
yTo KOQ[j)LbI‘IHHeHTM TPEHHS CKOhHEHHR H KayeHHs! COOTBETCTBEHHO
pabuk f H f«. Pannyc kaTka B pasen r.

,\/ 2M, (sma—fcosa)—-Mg(smB-i-—-{:'f—cosﬂ)
Orser: v=2"\/ 2gs BM, 46, T 3M; )

38.46(38.47). I'pys maccw M noapelren na HEPACTSIMKHMOM ORHO-
POMHOM TPOCE HAHHB! [, NanuTOM Ha UUAHMApHYecKHH Gapalai ¢ ro-
pH3OHTANLUOH OCbI0 Bpauienns MomeuT HHepunH GapaGaHa OTHOCH-
reapi ocl Rpautenus J, pajuiyc 6apadana R, Macca eAnHuusl AJHHE
kanata m. OnpesesuTtb ChOPOCTH IPY3a B MOMCHT, KOrAa AJNHHA CBM-
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calolnest 1acTH KaudTa pasna x, oCIHH B HAYA LB MOMCHT CROpu Th
rpysa vp=0, a aftura sicawined 4actH Kauata GOblid paBid i,
1pediteMm na oci (Hapafana, TOALLNHOH TPOCA W MJIMCHCHHEM NUTCH-
LHAMLHOH BHCPIHK rPOCa, MABHTOrO Ha GapaGan, npe-
nebpeyp

—l= v e g12M + m(x+ W) (v — xg)
Orger: v =R TN 12 .
5] 38.47(38.48). 'pys A maccu My nospeulen & oasQ.
] &onuomy HepacTRHIMOMY Kauaty aanun L u Macew
2. KatiaT niepebpoiten uepes 6.0k B, npamaoniines
BoRpyt ocu O, NEPUCIKKYAAPHOA ILTOCKOCTH phHeyit-
Ka, Bropoil xoneil Kanara upnxpended K ocH Kavka
Yoo __L_L C, Kataumeiocn 0e3 CKONbIKEHHH NO HCOOABHKHOH
OAOCKOCTH,
K sanige 35 97 Baox B H karox C — OANOPONHLIE KPYrALIC AHCEN
paanyca r u macch My wamami Kosdduunent tpe-
HII KaucHu KaTka C 0 TOPH3oHTAALHYIQ MOCKOCTL pased fx B na-
Y3 pHHI MOMEHT, KOrga CHCTeMAa HaXomuhach I pokoe, ¢ Gaoks B
CBUCASA YaCib KanaTa annub [, Oupeneints ckopoerb rpysa A 8 Ja-
BHCIMOCTH 07 €10 HEPrHKaLIOTOo NCPCMCIICHNS h

Oraer:

Ma fx nr it
U.._'\/ng My + S 21+ 20 4 1) — 22 LM3+M,(9 T“TE‘I?‘ ]}
M1+MJ+2M3

38.48(38. 49) Mexannsm saauncorpadia, pacflonomentuii n ropi-
SOHTANBHOH NJAOCKOCTH, RNPHBOARTCA B ABHNenHe nocpelclBoM

C

K sapadc 38 47 ~ K 4qqtiue 3848

noc-rommoro BPABLAIOWCrO MOMEHTa Mg, NPHAOKEHHOTO K RpHBONTH-

y OC. B HavanbHLIM MbMeHT mpA @=0 MeXanuaM UAXOAHACA B
noxoc. 1lafiTu yraoByio cropocib kpueolinna OC B, MOMeRT, KOrna
oIl caenas ueTeepTh ofopora. [lano: M —macca cTepKus AB, my =
o= g = m — Maccit jioasyuos A u B, 0C=AC=BC=1; maccoil
kphsowina OC 1 cuadamy conpoTHs enua npetiebpeys.

1 3y
Oroer; o= 4/ i

38.49(38.50). Pemmnty npensayuryio 3anady ¢ yueroMm nocToAuHoto
MoMUltrd CONPOSABAEHNs me B mapiupe C,

. \ /\/ 3t {ar, — 2 )
OUreer: (D-—"ﬂ W.
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38.50(38.51). K wpusomiuny OO0, 3nHUMKAHUECKOrO MeXaHU3Ma,
pacnosioHenHoro s TOPHBONTANLHOR [MOCKOCTH, APHJOMEN Bpallalo-
wri MoMelT ' Map = Mo — aw, Tie My 1 o — NOAOKNTEABHLIE NOCTOMMN:
Hble, 3 w— YINIOBast CKOPOCTh Kpusomuna, Macca kpusollMna paska
m, M—-Macca catenanra (NoOABHKHOTO Xojieca), CyMTAS KPHBOIMHI
TORKHM OIHOPOMHLIM CTepKHEM, a caTes-
JIHT— OUHOPOAHLIM KpyranmM HHcKOM pa-
AHYca r, ONPEICAUTh YRIOBYID CKOpPOCThL
KPHROIIHNA Kd¥X ¢ypxonio spemenn B na-
TaneHBii MOMEHT CcHCTeMa HAaXogwnack B
noxoe Paguyc Henomen®now iectepHi
pakeH R; cHJIZMH CONPOTHBJACHUA Mpe-
ueﬁpeub‘

Ykasauwne Tlpumcuuts Teopemy of mamene-
:Lrarllmexmlemqecmﬁ ageprun 8 mudrdepennuaikyiof K sazave 3850

Oraer: m=i4—°~(1._g_7:_p l). rie !,.,,=(—{"—-+—3—M) (R-ri?,

38.51(38.52). Penuts apeawiayuyio 3alauy ¢ y4eTOM NOCTOANIOLO
MoMeiTa TpeitHa My, Ha oot Oy caTesanTa.

A?“‘TM“’ ( - ’)
Oraser: 0= 5 1—e = J, rae Jup ==

=(F+ 3 M) R+

38.52(38.53). Kpusowun OO, runounkAH4ecKoro mexanniMa, pac-
NOAOKEHHOTO B FOPH3ONTAALHOE IMOCKOCTH, BpallaeTes ¢ N0CTOANHON
yriiosoi cxopocnﬁo wo B yegoropuii momeur
BPEMEnH ABNratens OB OTKRIOMEH W NOA
BEHCTBHEM HOCTORHHOTO MoMeHta Myp cin
TpeNHA Ha OcH caresiHTa (MOABHAKHOrO Ko-
JAccd) MeXaHH3M OCTaHOBHICA

Onpegenuts BpeMa T TOPMOMEHHA U yroa
@ NOBOPOTAE KPHBOWHNA 33 3TO BpeMH, ecliu
ero macca pasna M;, M,-— Macea catennura,
R u r—pannycul GONBHIOTO H MaJOr0 KOJec
Kpusowsn npuaars, 3a OLHOPOAHBA TOHKHA
CTEPIKEHb, & CATRMJHT— 33 onnopommﬁ K sanave 33 53
DMCK.

Yxasanne [puvennrn teopemy o6 HaMenenyy KHHeTHuecKoR SHEPTUH B and-
¢epumuanmtoﬁ thopue

f}np { f!np , M,
Oraer: T=mmg, == ?mwn' rie f.,,,=(-—r+—2—Mg X

X(R""'f')2 .~
38.53(38.54). Kpecrorna € npunoduTcst Bo Bpatuclife BOKPYr
HENOABHAHQH OCH 0; 10cpeACTBOM OJHODOAHONG CTEPKHA AB Bpa-
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L)

{HAIOULCrOCK ROKPYT nenoAruiioit oct O (ocu O w O; nepnengury-
aspubt naockoeti pucynka) [Ipit arom noasyant A i1 B, coenntennuie
OpH HOMOLIM WAPHHPOR €O CTeprRHen AD, CKoAbINT DAL BlanMHo
NePACHEHKY.LUPHLIX  Hipopesck  hpecTorunm  C,
Dpaiienne crepmus NPOHCXOAHT NOA JICHCTBHCM
MOCTONIIIOIO Bpaulalonere MoOMeuTa Mwp. Onpe-
Aeanie YUIOBYH ckopocth ciepxns AB g mo-
MCHT, KOTAd OH CAenacT 4eTBepTh 00opoTa, cciu
B HdY8IbHBIN MOMEHT npH @ =0 oH HMca
YLJAOBYI0 CKOPOCTE Wwo Beduuuua MoMenta co-
POTUBACHHST, BOIHHKAIILET0 8 KARAOM M3
iwapunpos nodsyios A u B, & apa pasa Mein-
R re1iie BR e ey [IpouumMu cHTaMi COMPOTHBJACHHA Tpe-
pebpeyp Macea CcTePHKMA DABHA M MOMUHT

nHepitny kpectoBans C oTHocHTennHo oct Oy pasen J; 00 = 04 =

B =1
(%, 47
M == —— 2
TOCT: W ’\/4”"2_’_:U + wl.

§ 39. Naockomapannenstoe (NA0CKoe) ABHIKEHHE TBEPLOro Teaa

39.1(39.1). Tsxrenoe Tesao coLTOAT U3 crTepkua AB aauubl 80 ¢cm
1 Maces! | ®r H APHKPCRAEHHOIO K lHeMY Aucka papuyca 20 cm o
maccel 2 Kkr. B Hayasmdohi MOMCHT UPH BePTHKAJLHOM NOMOXEHHH
CTEPHHA Teny COOGII.IE.‘,HO ‘Tagoe NABHIKCHHe, Mro CHOpOCib IeHTpa Macc
My ciepikHs pasua uyalo, a cKopocrh WeHTPa Mace My Aucka pasua
360 cm/c u nanpaeisena no ropusoHTand sitpaso Haiitw nocaenyo-
.\\w‘? uiee ABHXeHHe Teéqaa, MpHHHMAad BO

i giRMaHNe TOMRKO ,u.eﬁcwue CHJILI TH~

Yy JKCCTH.

Orger: Teao paBHOMEpHO Bpalita:
eTcH ¢ yraosoi cropocte 6 pan/e
BOKPYT CBOEro 1eHTPa Mace, KOTOPLH
onHckipaer  napabony y*==117.,5x
{HauaNe KOOPAHNAT — B TOYKe O, aub
& 4 HanpaBJICcHA m; ropH3oUTAAR Bpa-

BO, OCb X — BHH3).
f shase 992 39.2(39.2). Oduck unanaer B RepTH-
KaJbHOH TJIGCKOCTH NOA4 DeHcTRHEM
cunwl TAXecTH B nayaasHuifi MOMeHT Aucky Guliia cooGuiena yraosas
CKOPOCTL G, 8 ero HeuTp Mace €, uaXxoMUBIIHACA B Hauate KOOPAHHAT,
HME | TOPHIONTATBHO HAIPABACHHYIO CKOpociL ¥y Hanth ypasHeHkA
apimenus jtneka Ocu ¥, y H306pakensl Ha pucynke Cuaamu conpo-
1uB.Icnusd  npenelpeyn ,

f
Orger: x¢ =0, Yc =—g-2—. =@, rie @—yrol HOBOPOTa

AHCKA, o0Pa30BalHbBIH OCblO £ H AHAMETPOM, 3AUHMABIIKM B Hada/lb-
HBIH MOMCHT TOpH3CHTANbHOE NONOMKEHHE

39.3(89.3). Deuwlnth npeablAyINyio 3agauy, CUKTAd, UYTO MOMOHT Mg
COUPOEHBICHAY NBHIKEHHIC OIHOCHTE/AbHO LHOABHIKIIONH TOPH3OHTAAbHOA

K sdntive
F R
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ocH, npoxoasiielt wepes uenTp Mace € AHCKA HEpReNaUKYAApHO 0140-
CHOCTI ABHAHKCHHA ero, NpoNopLHOitdielt TepBON CTeneli YINOBOIl CKO-
POCTH AHcKa @, NpHUEM KoshdHuuenT IpoNopuUHOHANLHOCTH DaBen B,
MomenT HHEPIKK RHCKA OTHOCHTEALHO $TOM och paBeH J¢.
2 740 -~

Orser: xg = v, yc=-’32-—, p= CB" (l-—e ‘c ) FRC @ —
¥ros NOBOPOTA AHCKA, 06PasoBalintiil OCHI0 X ) ANAMETPOM, 3aHIIMas-
UHM 8 HaYaJbHLA MOMEHT FOPH3CHTANLHOE NOMOKEHHE

39.4(39.4). Beayiliee xogeco asroMatuvHpt papuyca r m Macest M
ABHKETCH FOPH30HTANDbHO H npaMonnneiino K Konecy npuioxen ppa-
IMAIOIHH MOMEHT m, PallMyc HHepUHH KOJIECa OTHOCHTEbHO OCH,
npoxonsiucH uepes nenTp Macc HepnelAUKYAAPHO ero NNOCKOCTH, pa-
BeH p KooibuiMeHT TPeHHA CKOJBMCHHA KOJIECa O 3eMJl0 papel f,
KaxoMy ycaoBHI0 AOMKEH YROBAETBOPATH HPAMAOHMIMY MOMCHT IAd
TOro, YToOBl KOJMCCO KATHAOCH (ea cKOabMeHusa? ConpoTHBhelheM Ka-
acHuiA apeuebpenn

2 z
Orser: m < fMg L%P—-

39.5(39.5). Pewnts npeablryntyio 3apany ¢ yueToM Ipedun Kaue-
UH3A, ecnH KO3DPHUKEHT TPCHHA KaueHHs paseH f,

Orser: m< [Mg X2 4 mgf,.

39.6(39.6). Ocb BenoMoIO KOJeca aBTOMAWHIILE ABHIKETCST TFOPH-
301TaABHO H NpsiMonntedno K ocH KOJeca NPHAOKeEHa FOPHIOHTANLHO
nanpapsennast EBuKywmas cuia F Paguyc nuepuus kojtteca oTHOCH-
Teabho OcH, NpoXoalieii vepes YEHTP Mdce MepNennKysipHo cro
naocKoceTH, pasen p. KoahhauuenT TPEHHA CKOAbAKCHHT KONeCd O 3eM-
Jio pasen f. Pamuyc Koaeca paned r, Macca xojeca pas#a M. Kawomy
YCAOBHID AOJIEKHA YIOBJACTBOPATH BeHUMIIZ CHAH
F paa toro, utobn Kojeco KaThhock Ges eKnJIbie-
nus? ConpoTHBieHHeM KaueHHA NpcHeGpeb

4 3

Orser: FéfMg—'—-;—pn

39.7(39.7). PewnTb npenuinynyio sanavy ¢ yve-
TOM TpPeHHSI KaueHls, ecii KosthdUUHEHT TPeHus
Kauenus paseH f«
F= fMg [r2+p;z_Mgf" ' K sagave 398

39.8. ApToMOGUALUBIA pUIER ABHIKCTCH 3amellienHo ¢ YCKope-
HHEM @, RO OCTaHOBKH. [1pn 3TOM TOPMO3 B OAHOM H3 €TO KOJCC He
Brmouaeren. Jlasneintie Koacca na popory pasuo N, Kospdnuuenr
TpeHHs Kojeca ¢ Aoporoil pasent f. Hano. r— paanyc Xoneca, m —
ero macca, p— paguyc unepuun OnpefesiiTh CHAY 10pPH3OHTAJILHOFO
napnenust S Koaeca Ha ero och

r!

Oraer: 1) wué%—p,—. S—-=mw.,(l+-§,:-), 2} m>%——;?—,
S =muw, + fN.

Oraer:

El
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39.9(39.9). Koseco pamnyca r KATUTCH N0 OPAMOJHICKIIOMY TFOpH-
OUTWALIOMY PEILCY NOA JACHCTBICM IPHAOKLHHOTO DpdiHelotlero
MOMCUTA #ap =5 [ofMgr, 12¢ | — RO dHUMCHT TP CRORBIKENNS,
M — nmacca xoncca OnpefeanTh CKOPOCT TOMKH KOJIecd, COUPHKACAK)-
Hiencst ¢ peancoM (CKOpocTL pockadL3bipanis} Macca Kodeca pao-
HOMLPHD pacnpenenena no ero oGonxy. Tpemsem Kavenus ipenebpeus,
B nauansHun MOMEHT Kosieco HaXOAHAOCH B NOKOE,

Oraer: -f,ji {.

39.10(39.10). Pemnite nperptiyluyio 3afauy ¢ yucTOM TPEHHR Ka-
HCHHA, eCAK Koscpqmuneur TPenHst Kaveuns fo = /qfr.

Oraer. /gt

39.11¢39.11). OJIHOIJD.II.IIMII UHAHIAP ¢ ropuaou'ra.nbﬂoﬁ 0CBI0 CKa-
THIBAETCH NOL JICHCTBHEM CHJIN TAMNCCTH [0 HAKAOHLON WepoxoBaToy
OA0CKOCTH ¢ KosdidrilieHToM Tpeunus f, Onpedenauts yrosl Hakaoird
HJOCKOLTI K TOPHIOHTY H YCKOPCHHC OCH UMAHHAPA, NPERNONATas, Uro
OPH ABIOKENHN WHIHEAPA CKOAbXKeHNne oTcyicrsyer. CONpOTHBACHHCM
Kaucing npenefipeun

Orger. o = arclg 3f, w =2/4¢g sin .

39, 12(39.13) Onuopommu CHJIOMINOR KPYRBF RHCK KATHTCR Ge3
CKOMbIKENUsS 10 H1AKJORHON HAOCKOCTH, pacnoaoKenHoll MO yrioM o
kK ropusouty. Ocb aucka ofpasyer yroa fi ¢ Auunued HauGonabwero
ckata, Onpeieaurs yckopenwe 1eH1pa Mace AHCKA, CYUTAS, YTO ero
KayeltHe iipoICXOANT B OLHOIl BCPTHKANLHON NOCKOCTH,

Oreer: we ==2/3g sin o smh.

, 39.13(39.14). Onnopoauslil LHJHHEP ¢ FOPH3OATAABHOA OCbIO CKai
THBAETCH 0L ACHCTBHEM CHJH TAIKCCTH CO CKOABLKCHHEM HO HAKAOH-
HOR IJIOCKOCTH NpH Kosdduudente Tpemis ckosbxenns f, Onpesennth
YroJi HakAaona NJAOCKOCTH K TOPHIOHTY H YCKOPCHHE OCH IHJIHHRPA,

Orger o >> arclg 3f, w=g(sina—fcosa).

39.14(39.15). Onuopwmoe KOJeCo pajidyca r cxaTelBaeTen 6e3
CKO/IhIKCHNSA IO HAKAOHHOR AROCKOCTH, 06pasyollel yros o ¢ ropu-
soutoM [lpn xakoM 3navenun Koadduunenta
Tpeitns Kaueuns fx UEHTP Mace Kodeca, Oyner
7 ABHTATLCH PABIOMEDPIIO, A KOMECO NPK 3TOM Gy-
JeT PABHOMCHPHO BPALHATHCHA BOKPYT OCH, APOXQ-
gauieit yepes LUeHTP Mace NEepueHLHKYASIPHO ero
(LTOCKOETH? .

Oreer fe=riga

K 1om)0e 4215 39.15(39.16). Ha 6apabau oftopoanoro katka

Maccet M u pamnyca r, AeXaulero 1a ropH3soH-

TaJbHOM IEPOXOBATOM [OJY, HAMOTaHA HHTh, K KOTOPOH UPHAOKEeHZ

cuna T noa yraom o K ropraonty. Pagnyc Gapaﬁana a, paamyc Kiep-

uHE kaika p. Onpenesmie 2axon ppHikeuns ock katka O. B na-

uajibHelfi MOMEHT KaTOK HaXOXWJCA B TOKOe, 3aTeM KaThiaca Ges
CKOMTbXKEHH A,

T rees a—
Oracr: X=r r;(p:_‘_r,f} 2, DPHYEM OCh X HANPaBJICHa Litld

HaNP4BO,
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39.16(39.17). Onuopoantiii crepxen AB Macen M FOpU3OHTANLIO
nogecuiel K [HOTOARY NOLPCALTBOM ABYX BEPTHKAABUBIX NHTEH, NPH-
KpensieHHbLIX K wkoliaM cTepaua Halirv natsxenne olHou H3 HHTEH
B MoMenT OGprIna Apyron

¥Ywasande Cocrasure ArdipLsitianbile ypaHenda JDHKenns CTLpKHA
A BLCLMA K400 DROMCAYTHE BROM2IH, CAeAVIOINEIG 54 MOMEHTOM oﬁpbm.l IHTH,

NPLLGPEran  HMAMEHENMHCH  BNpAk ey
CTLPAMUA 1 RMeHeRHE DACCTONIIH 1eUTPa et A [2)

L’

MacC CTCPANA OT APYTOH HHTH '

Oreer. T=Mg/4.

39.17(39.18). Onuopoasniu crep-
e, AB macew M nompemen B A B A g
touke O Ha ABYX HHTAX PaBHOH ¢ K Jaa0ve %9 1§ K sazaue 39 17
HUM AAHHLL

OnpegennTe HATAMeHHe OAHON K3 NHTel B MomenT olpwiBAa ApY-
rofi (Cwm yrasaune x 3asaue 39 16.)

Orger. T = 0,266 Mg.

39.18(39.19). OnHOPOLHBLI TOHKIH cTep:XKeus AJAHNG 2{ ¥ Macchl M
JERNT HA 4BYX onopax A u B; genrp macc C cTep:Kust HaXOLHTCH
a2 OMHHARORKIX PACCTOSIHAX OT OIOP, NpHUEM 4
CA = CB==g; pgasichMe Ha KaXIyIO ONOPY T L8
pasto 1/2 P. Kak usMenurcs nasaeune ua onopy ° &« \N
A b TOT MOMeHT, KOorAa ouopa B Gyaer Minoseil- K sagaue 39 I8
o yaakeHa? (Cm. vKasaHue K sagaue 39.16.)

Orser, llapnenue na ou?fgy 3A2 NORYUHT TpHpallenne, pPdBHOe

— 3n '
@t ME-

39.19(39.20), Taseann Kpyraui wwausnp A macem m 06MoTal
OCPEAHHC TOHKOR HHTHIO, KOHEW KOTOpox B sakpennes HemOABHAHO,
Luannap nanaer 6e3 HauaabHoll cKo- .
pOCTH, pasmaTuiBas HHTE Oupeueantn
CKOPOCTb OCH RMAHHADZ, OCAE TOT0
KaK 3Ta OCh ONYCTHTCR Ha BHICOTY A,
u naéiru Harvaxeune T jurra,

Oreer. v="[34/3gh, T=img.
39.20(39.21). lne ruGkue 1uTH 06-

MOFAHBI BOKPYT ONHOPOAMOTrD KPYrio- H

ro uuaunapa sacem M oy paauyeca r S

TAK, 4T0 3ABHTKH HX PACNOJIOKenbl |

CHMMCTPHYLIO OTHOCHTCBLHO CPeRHeH Ay

OAOCKOCTH, — NAPAMJIENBHOH  OCHOBA~ K spqau 3319 K auiave 42 20

nuaM, Laauanp noMeuien Ha 1akioH-

uoh naockocty AB Tak, yto ero ofpaJyiolHe nepUeNAHKYNapUbl JHHIH
Hanbonbillero CcKaTta, 4 HKOHILL C uHren 3axpen.neubl’cumme"rpuqnu
OTHOCHTELHO BRIUEYKA3alioH cpeitiefi MNOCKOCTH HA PACCTORHUH 2r
oT naockocth AB Ilunupap wauunaer ABHrdThea 663 HAYaJLHON CkO-
POCTH N0/ MEHCTBHCM CIVIBI TAMECTH, NPEOLOACHBAST TPEHue 0 HAKAOH-
HYIO NJOCKOCTL, NpHYEM wOI(DUUNEHT 1peHns pased [i. OunpeaesnTta

- 4
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Ny b 5, MPOAMeniLIl el CPOY Mace I DNIAPA 33 BpeMa {, I HATHKe-
ne T Mutell, npenno a1 as, 410 B TCUEHHE paccMarpHBaLMOro npove-
F)THA BPEMENN HH OANA H3 HHTEHW HC CMATBLIBALTCA A0 KOHA

Oreer: §= -:— F(smae —2fcosa)t?, T———'—l] Mg (sma 4 fcosa)

Lliannap ocraeica B nokoe, ecan 1g oo << 2f,

39.21(39.22). Npa unaunipnuycckuX Bana Macetl My o My CkaThr-
BAIOTCA DO ABYM  IIARAOUUBY HAOCKOCTAM, ofpasyloliym COOTBer-
Cisenno yran o it f ¢ ropnaontom ¥
Banot  coenuuens  HepacTsRumoi
HHTLIO, KOHILK KOTOPOH HaMoTann

K a1 1me 021 K asxane 322

Ha B4l 0 K gHv opugpenaenst OnpeiennIs narsKeHwe HHTL 0 ce
YCKopelne ipy ABIKEeHNH Ho ndRAMINLY naockoerstM Baawr cintarts
CHUIIOPOMIBIME KPYLABIMIL WiHEApaMi Maccod nuilt npencBpeyn

e MMy (sin @ 4 sin B) fe e Misia —M.sin f

Omer.T g 3O, T4 o=y M,

39.22(39 23). Onpeneanth nepliol Mdanx Koacbddud oAHOPOAHOrO
MONYKPYIAOr0 LUCKA Pdjtilycd R, NaxOmimelocs nd KelNaakol sopu-
300TAALIOH AUCKOCTH, N0 KOTOPOY OH MOKET KaATHTRCH 63 CKO.b-
Hennsl

Oroer: T-—=—;? A/2g (Yn — 16) R.

§ 40. MpuGanxennan TEOPHN THPOCHONOR

40.1(40.1). Boayok Bpatiiaercs N0 2ac0BOH €1pefiKe BOKPYT ¢DOeH
ocn O/ ¢ ROCTOSHHON YTAOBON CROPOCTBIO o == 000 pan/c, ock OA
4 UdRJoneHa K BEPTHKA 1, HHMHHH KOHCI OCH
/ O ocracrcs  HCAOABHIKHBM, uentp Mmace C
BOTHRS HaXoMuTes Ha och OA Ha pacciosipn
OC =230 cm o7 10urH O, pajuyc HHepuUHH
BO.I4Kd OTHOCHTeALHO ocH pasen 10 e¢m Onpe-
Aeanib aniienne ocy noauka OA, cuntas, yto
LAABIEE MOMENT KOJANIECTE ABUMKEHUS BONY-
Ka otHocurenbio ocu OA papen Jo.
k samade 40 | Orger- Ocb OA apailllacTcd BOKPYT Bep-
Tukamr Oz no yacounodl CTpedsike, ONHCHIBAN
KpyloBoil KOHYC, e nocrosninofi  yrioBoH  cKopocThiO U =
= (},49 pan/c
40. 2(40 2). Bonuok, umes gopMy RicKa nxamerpa 30 cM, Bp iua-
elust ¢ yiauBoH ckopocrblo 80 pan/c BoKpyi cBoed ocH CHMMeTPHH,
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Hitcx nacaken Ha och aaxubt 20 cM, pacnoNoKeHHYI0 BI1OJAb OCH CHM~
Metpui Bomika, OupeaesnTs yrjaoBylo CKopoCTL peryjspuofi npemec-
LUl BOJYKA, ItOJKAran, UTc ero riaRHB{i MOMEHT KOJIMyecTs IBHM{eHHs
pasen Jo

Oreer. 2,18 pag/c

40.3(40.3). lypOuna, san KoTOpOM napasesied NPOAONLICH OCH
cyaud, geaaer 1500 of/mun Macca spawlaromuxes uacredt 6 T, pa-
amyce umepudy p=0,7 v OnpcicAnTb THPOCKONHUECKHE AaBAeHUS Ha
MOAWHIHNEY, €CAIl CYAHO ONHCHBAET UHPKYASUHIO BOKDYr BEPTHKANDL-
HOK OCH, TOBOparkBdsich na 10° » cekynay. Paccroanue mesay nog.
WHOHHKaMH [ = 2,7 M

Orser. 30,4 xH,

40.4(40.4). Onpegenurs MaKCHMAJIBHBLIE HPOCKONHUCCKHE AaBje-
HHS 112 NOAWAANAKN OLICTPOXONHON TYPOHIE!, YCTRHORNEHHON HA KO-
pabae Kopalsb noapepacen KHAChOH Kauke ¢ aMmiuTynoil 9° u ne-

I

*

h Janawe 404 K szmane 405

pHoaoM 15 € BOKPYr ocu, mepneHAKKYNsIpHOH ocH poropa Potop Typ-
6uun maccw 3500 k1 ¢ pagmycom wiepuuu 0,6 M fenaer 3000 06/mum.
Pacerosntie MCAHAAY DOAWHINIRKAMY 2 M,

Orser, 13,0 xll.

40.5(40.5). Onpeacsuty BpeMsa T nosnoro o6opoTa OCH CUMMETPHH
apraAnepuitlckoro cuapssa BOKPYr K4CaTeMbHON K TPaeKTOPHH UeHTpPA
Mace cHapsid, 310 HBHKCHHE GPOHCXOMUT B CPSI3N ¢ AeHCTBHCM CHAM
conporupienns Bospuyxa F=06,72 kll, npubnusenno wanpapieHnon
mapaniefabHo KdcaTelpHOH H OpHAOHEHHOH K OCIH ciapsiga na pac-
croauun =02 M orf uenTpa Macc cuapsaa, MOMEHT KoauuecTBa
,EBH}KGII}I‘FI CHapHHma OTHOCHTMILHO €10 OCH CHMMELDHH paBeH
1850 «r-m2/c

Orser. 8,66 c.

40.6(40.6). I'asorypBoBos mpusoantea 8 ABH.KeHMe TYpOHLOH, och
KOTOPOH NAPAJIETbII2 OCH KOJICC H BPAallaeTcs B TY iKe CTOPOHY, uTO
W ®oAecca, iteaas 1500 o6/Mun, MoMeHT Huepiilt Bpamlaounxcs vac-
Ten TYpOUNBL OTHOCHTERRNO ocH Bpawennst J =200 kr-m2, Kak ne-
AdKa Robapouilan CHAA AABJCHHA HA Pejahcl!, et ras’oTyploRo3 uaer
1o 3akpyiaennio pannyca 250 um co ckopocthio 15 m/c? Lnpina ko-
aen 1,56 m

Orger: 1la ogun peave 1256 H BHM3, Ha Apyrod peabc 1256 i
BBepX.

3U



40.7(40.7). B gpofinake ¢ Gerynasu gamawy Geryn nMeer maccy
M = 1200 i, pamityc duepuun ornocureasio ¢to ven p== 04 M, pa-
saye R=10,5 M, mrnoscinas ocb ppauleliust Geryna npoXoaiT uepes
cipefruy JauHHN Kdcauna Geiyna ¢ AHoM uvaiin. OnpeaeniuTs cuiy
Japacuna Geryid B FOPH3CHTAALHOC XN YAlHH, CCAH AepenocHas
YINOBASA CROPOCLL Bpallleiy feryna BOKPYr Bepinkadsuoll ocn coor-
Bercinyer st = (0 o6/vuy

Oréer N =209 xil.

iy -
S A A e -
S

-

K yanned07 K sate 4039

40 8(40.8). Koaccnuit ckat maccn M = 1400 wr, pagnyca_gq ==

=75 CM 11 ¢ PAAHYCOM HUCPIHH O1NOCKTEABIO CBOUCH OCH == 4/U,5b g
JBHIKCICH PABBUMEPHO €O CROpOCTBI0 U==20 M/C 110 3d4Kpyraenio
pannyca R =200 M, sexanicvy B FOpU3OHTAALHON NJ0CKOCTH (hipe-
ACAHTH CHJY JABICHHS CKAT4 l1a PEJAbChl, €N PaccTosinIC MeXay
peancavu =15 M

Orser N =(6,87 £=0,77) kH

40.9(40.9). Ha pucynke w3o6paxcei ysea HoBOPOTION HacTH pa3-
soanoro Mocra Baa AB ¢ wapHkpiio NPHKPULICHHBIME K HCMY 110Z
yiJaoM ¢ ciepxkuamy CD n CF ppanmgercs ¢ y1a0BOi CKOPOCTBIO (.
Tlprn sToM kowudeckne wectepun K o L, cB0oGOANO HacaKCHHBIC ua
crepxkng CD 1 CE, karsten Ges CROALMKCRUA N0 HCNOABIKNON 1 10~
CKOf FopH30ONTaAbItON fne-
ciepue  Onpefieants ciniv
IONONHIITEABIOIO  JINIAML-
UECKOTO IABACHHSE lle(re-
per K n L macest M kam 1
Ha HEMmOABIIKNYIO [ OpH3OIL
78 THHYI0 WHCCTCPHKY, ©C 1A
£ pajlaycel  BCEX UIECTePCH
a paskl r Togpixuse we-
. CTICPHH CYMTaTh CiLIOiNbL-
4 s oanoponntmi muckasmu.

A Mrodsing
K 3amiie g : K 1anvac 4010 Oraer: ; .

{
40.10(40.10), Kpanparias pama co cropouon a = 20 cM Bpaiua.
eTCH BOKPY! Bepiuka.biton ocn AB ¢ yraosou ckopocrsio =2 paj/e.
Boxkpyr ocu LD, (OBMCIICHION € HKHATOHANLIO paMbl, Bpaulaercs
aucgk M paauyea r==10 cm ¢ yigosolt ckopoiteio o =300 pan/c,
OfipeAeaHTL OFIOMICHHC JONOANHTCALHLIX Cli GOKOBOIO AAB ICHNS 1ty
onopt A 1 B K COOTBCTCIBYIOHIBM Ci)iHMECKUM AaBsicnuamM Maccou

g
It &
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pamu npeueSpeur Maccy AHCKA CUHTATH pABHOMEPNO pPaclpeaCAcH-
o no oboany

Orger. 4,32

40.11(40.12). Koseco pasuyca ¢ H maccel 2M Bpauldercs BOKPYr
10pisoHTanLHOf ocH AB ¢ nocTosuHOfl Yri0BOH CKOPOCTLID wy; ocv AB
BRAACTCH BOKPY! BEpPTAKAABLHOH ocH OD, fpoxoasilien nepes UCHTp
hOJleca, € HOOCTOHIHHON YiNOBON CKOPOCTBIO 1, H4lipdBJieHHs Bpaue-
niy nokaszaunl crpesaxami, Hante ciner aasnenust Na 1 Ng Ha noan-
umnuikn A u B, ecan A0 =08 =#h; Macca Koneca pPaBROMCPHO
pJacnpeneactd o ero oboay.

Orcer. Ny=Mg (I +-= Al Lo, 'Be-‘wg(l——“%“’—’).

40.12(40.13). I'lpoc*remulm FHPOTAXOMCTP COCTOHT H3 THPOCKONA,
paMKd KOTODOro cocfluielg ABYMSt LPYKHHAMH, JNPHKPENJeHHLIMH
K Kopnycy nprGopa. MoMCHT HHepuliM THPOCKONA OTHOCHTEALHO OCH
(OBCTBCHNOTO HpAlleHHS DABCH J, YIoBas CKOPOCTL FHPOCKOUA PaBlia

£

(‘_) L1

1
LS

K osat.tc 4011 K raaauc 402
W OHPE,’IL'JII[TB yion ¢, Ha KOTOth?I noBepiHeICH OChL MHPOCKONa BMe-
CTC C ¢f0 paMKOH, eCHH llpllﬁop YCTAHOBJMIEH Ha l'lJ'laTCIJOpMe, BpaUldlio-
ueites ¢ YTAOBOK CHKOPOCTBIO (3 WOKPYr ocH X, RCPHeNANKYJIAPHOH
OCH ¥ Bpalteli paMKH K09C|]¢HIU‘ICHTBI AECIKOCTH DY HHE PABHE
YOIt CYHTATH MAJBIM, PacCTOAHNE OT OCH BPAWCHHS paMKHl L0 npy-
hifti paBHO @
I

Orser; a=—r 0

§ 41. MeTon KHHETOCTATHKM
: :

41.0{41.1). OnpenesnTs euay THHKCCLN, HefiCTRYOINYIO Ha KPYrAB{
OMNOPOANEIH ANCK paanyca 20 cM, ppaufalolultdcs BOKPYr ocH 1O
3akoRy o ==3/% OcbL HNPOXOAHT Hepes MCHTP AHCKA ACPREUAHKYJIAPHO
€10 NAOChOCTH; I'NABHHHK MOMEHT Cil1 HHEepUHH NHCKYH OTHOCIITGJIbHD
ocit ppatitenus pasen 4 Hecm

Orser: 3,27 H

41.2(41 2} ToHhul TPAMOMHHERULIN OAHOPOJUING CTEPHKENs HJAH-
BB { r Macesl M Bpaldaerca BOKpYi OCH, HPOXOASIUICH HCPHEHAHKY-
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JAAPHO CIEPKII0 vepes ero Kowell, Nno sakony ¢ = qi? Hadth pemn-
SHEBL Hflanpasaciiats pasHoALHeTBYIOUNIX Jo 1 Jo uentpobemxunix it
BP A FCABHEIX CUJT HICPIEHI HdCTHIL C1CRMHS

Orser: Dapyoaencrayloilas BpautatLILILX o unepuint Jy== Mal
I1dIPdBACHd TCPUCIURYAAPHD CTepKiuo na paccronnut 2/50 o1 ocn
Bpatens, paBuoaAcIHcIBylottaf HeNTPOGCIKHLIX ¢ha HAepuuh J, =
= 2Ma2l1? ganipdanncns BIOIL CTLRIKIS 01 OLIL BPANLCHHA

41.3(41.3). Koaeco maccw M 0 pannyea r KatuTesl 6e3 CKoabKe-
HISL HO NIPSIMOJHHCHIOMY  i0pH3OHIA sIOMY  peancy  Onpegesuths
TAGUNUBIH BeK1OP H LJABHINE HOMCHE CB ISP OTHOCH | CALHO OCH,
UPOXOASIINEH HLPe3 IHCHIP MdacC Kodaeed NEPUCHINKYANPHO [1L.I0CKOCTH
JpgKenist  [Koaeco culTaTh CIIOWIBLIM OMHOPORIBIM LuckoM  Llenrtp
mace C ABKCICs 1o 3ahoiy e == al?/2, ine a — nocrosinnast NoAv-
KHICABLHAS 8¢ lmnnd Ocn ¥ HanpasicHa BAOAL penbca

(J1ger l.apnumfi BCKTOP CcHA HEpUlH paven no moaydaio Ma wu
HAUPABACH UaAPdode b0 OCH B OIDHIATCIBHON aUPJABACINE; 1HaB-
HBHE MOMEHT CHJL HHCPIHN paBen 1o abeomiotHow meqnmmie 1/Mar,

41.4(41.4). OnpciessInL 1AaBHBIE BLKTOP H FAABILNL MOMEHT CHR
HIIEPLUIL NOABIRKIOIO KOJdeca 1] iianerapioro MetdnusMd Onioch-
TeNLIO OCH, NPOXOAFIlcH veped cro UCHTP Mace C RCPACHAHKYANPIQ
miaockoL i apinkcunst Kpusomun OC ppalideies ¢ nociosuuion yrio-
BOM CKOpociblo o Macca xoxeca JI pasma M. Pannycw rouace
PaBHL 7

Orger. TadBubH DCKTOD CHA HUEPIUHE napanieied kpiwsoumnty 0OC
K panen 2Mro?, tnaBibid MOMCHT CHA BHCPUHK PaBCH HYAIO,

7z

T

K aiiue 414 K aaazue 415

41.5(41.5). Kouen A ognopoanoro Touxoro crepxus AB minaer 2f
n maceor M epeMenlaercsy o FOPH30OHTARLHOH HANpasfslouieén ¢ no-
MOMLIO YHOPA £ ¢ nocroauuHon CKOPOCTLIO ¥, HNPHYCM CTCPIHCHL e
BpeMs ollpacTess Ha yroa D OupesenuTh 11aBNbH BEKTOP H IAABHLIN
MOMENI CHJI HACPUHH Clepiird oTHOCHTRIbHO OCH, NPOXONHILeR Yepes
IeHep Mace C CTeps:Rny NCPHCHAHKYAAPHO NJIOCKOLTH ABHMENHH, B 3a-
BHCHMOCTH OT yI1a o

Oraer: VY'=3M srism'geosg, V=M i1 —3cos?q) X

2
X', mlf) = -— -g—MF %;- sin’@cos g

41.6(41.6). Tlo naHHBIM HPABAY L 3a034YH GIPEACANTE BHHAMIT
ueCKoe napacunie Np ctepxus #a yroa D,
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8 ol

Oraer: N0=?—h-,;-M sinfgcos g,

41.7(41.9). lan 3KCnepUMEHTLILHOTO onpeicfents 3aMeafcHHS
TPO.LACHGYCa npuMenseTes hNIKOCTIbIT AKCeAepOMeTpP, COCTOALIIIE H3
#30TiYy 7Ol TPYOKN, HAROAHCHIOI MACAOM N pacnofod{entoll B Beprit-
KAAW0I [TJIOCKOCTH, Onpene:urrb BLAUNIMILY 3dMedJIeHHA -rpo.:meuﬁyca
npH TOPMOMKECIHH, eCAH NP 3TOM YpoBeibh AKUAKOCTH B HoHIE prﬁlﬂh
pPAacnONOKENHOM B HANPaBICHIN BB he-
HitN, NOBLILHAETCA AG BCHLUMHHL /12, 2 8
NPOTHBONGIONHOM KOHUE TNOHHMLWARTCA 10O
hy Tlonoxerde akcesepoMeTpa yKajauo ita
pucyHEe: b o =z ==45°, Ay =25 My, <
hg‘=?5 MM.

Orser:

1

L Az tge
=g, go -k tlga

41.8(41.10). C garuM yCKOpeuHeM HOMAHA ABHIAThCH MO FOpU-
SOHTAALHOR UAOCKOCTH npH3Ma, G0KOBast 1pdHe KOTOpoH oGpa3zyer
yroi o ¢ FOPH3OHTOM, 4TOOBI 1py3, AcKalliil 24 60KoBoil rpanu, ne
nepememamﬂ OTHOCHTEABHO npnaum?

Orger. w=glga.

41.9(41.11), HOns nechenoBaHyn BAHAHHA GHCTPO HepCAYIOWHXCH
PACTRI HBRAKOLIX H CAHKHMAIOIIX CIA HA MeT4NAHYECKn Gpycox (Hciihi-
TanRIe Ha YeTanocin) HCHLITYCMbIH 6pycn‘x A npuxpenanoT 34 Bepx-
HUIL hOHEW K NOJX3YMY B kpusoumnsoro Mexauusma BCQO, a kK HuK-
HCMY KOHIY NOABEWSHBAIOT PY3 Macchl
M Hafiru cuny, pacwsirusaiony Gpy-
€0K, B TOM CJayude, Korta kpusownn OC
Bpatitagrest Bohpyr oct O ¢ nocrostioi
YTIOBON CROPOCTRIO @

= {)'53-‘ kh satue 107

X4 S

K sanaqe 419 h 218aue 1110

¥Ywnoaauve Bupameque '\/l — {r{l)? 3in®* p caenyeT pasnoALHTL B psig U OT-
Gpociith Bee Wil PAAA, COTPAalde OTHOUSCHHe rff B CTelCHI ouille BVOPON

Orsgr: Mg -+ Mra? (cos ! + - cos 2(.:1) .

41.10(41.12), OnpenesnTs ouopHbLIE PeaKkuii NOANATHHKA A ¥ HOA-
wHIARKa B NopopoTHOIO Kpana npH noaRuManny 1pysa E macce 3 r
¢ yckopeititeM '/sg Macea Kpaia pastia 2 T, a ero HEHTP Macc Haxo-
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anresn 8 tTouke € Macca Teaemsn D paspa 0,5 . Kpan w Tevomgn
HENOABIRHL Pa3vepnt yKasdibl Ha PlLYIIKe

Orger Xy =— Xp==52,1«ll; ¥, =639 gH.

11.11(41.13). Oupchennth ONOpHLIE pedKiy noaAnsTinka A u noa-
[MHnHHKa B n0BOPOTHOrO Kpadd, PACcCMOTPCHHOTO B APEABIAYILCH 3a-
Jdqe, NpH NepeMelieitni TeAeRRE BAeBo ¢ yckoperideM 0,5g npi otey-
cTeht 1py3a £ Hentp Mace Tenemkn HaxopnTes na yposie onophl B,

Oreer X5 =128 wll, X =—152 kll, Y4 =245 xH

41.12(41.14). Ha napowm, npuBssannbin K Gepery ABYMA fnapai-
ACILHLIMH KAATAMH, BbC3:KaeT FPY3OBHK MaccH 7 T CO CKOPOLTLIY
12 wM/u, TOpPMO3A OCIAHABAKBAIOT FPY30OBMK HA HPOTIMKeHIU 3 ™
TMpeanoadras, 1To cHaa TPeHHA KOJeC O HACTIL JdpoMa JI0CTORHIL,
CUPEACHLD HATARCHKE KdnaToB Maccoii B yCkopeHHett (apoMa npe-
nedpeyn

Orser T =648 xH

41.13(41.15), ApToMobine Maccls M ABIGKETCS APSMOAHHEHIO €
yckopeteM w, Onpeie/nTs BCPTHRAILIOC AABICHHE NCPCAUIN I 3e,l-
HHX KoJeC aBTOMOOHAN, ecAn ero Nentp Mdace C NaxoanTed ha Ll
coie i of nosepxuocTH rpyHTa. PPacctonnnus mepefHen W 3allie, oco
aBTOMOGH.IA OT DCPTHKAAN, NPOXOZANLEH | uepes
UEHTP MACL, COOTRETCTUCIINO paBuul 0 0 b Macca-
Mu gonec npenebpeys Kak gosuken ABAFaTLCA ab-
TOMOOHAL, YTOOK RABACHHA NEpPedHlix Il 3JZNNX
KOJIEC OKazadiich PaBHLIMK?

Orger: Ny =8 —wh) = n M(ga-t wh)

{a--b) ' {4+ b '
NPpH TOPMOMEHHH ABTOMODIISR C 3AMCLICHIEM W =
a—1
=&
13
%
Y A
- - Ay o
V77
h 111040 AL 14 K ranvje 4915

41,14(41.16). C xaKHM YCKOPCHHCM @ OityCKaeTcs rpys maccw M,
NOANHMAS 1PYs Macch M, ¢ NOMOIBIO noaHcHacTa, niobpaxenioto
Ha pucydke’ KakoBo ycuonie PaBHOMEpPHOro ABIIKeHHs Tpysa M?
Maccami 670K0B M Tpoca ntperebpenn

Yurazraune Yeropume rpy1n Ms 8 acTHpe past mcsbie yexopenna rpyaa My

4M; — My My l

Orager: w=‘1g—lﬁ—Ml—m, —ﬁ}:-=—4-,

. 41.15(41.17). Tnanxuit kandt maccu M u ¢ yraom 2« npu sepiitine
pPdsfBHl A€l JRe MAACTHHL MacChl M, kaxkjas, JcialiMe B NOKoe Ha
1 IAAKOM 1OPH30RT1aAbHOM croae Hanucath ypapitedds ABH heiliji
KIHHA 11 NAACTHH H OUpelleniTh CHAY AABMNCHHA KIIIHA HA Kax 1310
H3 DAACTHN,

alo



Orser: Ypaanetme OBHMCIHHS KNy as

_ i . _ Mcelga .
=g 1A w"_':gMc!ga-]-zM;lga'
yPaBHEHHG ARHeHYS ANACTHIL '

tz
sy = w2’ , rie wy=wiga;

CHIZ NaBJeHHS i
__ i
N= s

41.16(41.18). Tpys A maccwl M), onyckasch BHH3, APUBOANT B ABH-
Weune NocpelcTBoM NEPacTAzKHMON HHTH, mepebpolueHnof vepes He-
nogsuxnbtit 6ok C, rpys B maccu M, OnpeflestiTs cHay RaBneHHs
ctona D Ha nou, ecan Macca cToaa pasHa Ms Maccol Hurn upeue-
6peun

My
Orger: N= (M, + My - My —mi-ﬁ;)g.

B0
i)
A
K * . r /
K 3ana-1e 4116 b 3annye 4117

41.17(41.19). Tpys A maccnt M;, onyckasch BHU3 NO HAKMAOHHOH
nnockoeTd D, ofpasyiollelt Y104 o ¢ FOPHM3OHTOM, NPHBOLHT 1 ABUMe-
HHe NOCPEACTBOM HEPACTAKIMON HHTH, NepeGPOINCHHON Teped Heno-
apuwkun 6ok C, rpy3s B macew M, Onpenennts
FOPHIOHTAJALHYI COCTABIAWUIYH JaBJEHHA HaAKNOH- e
#oii mnockoeth D na BuicTyn moaa £, Maccou nutH
npenedpeun

Orger: N=M\g

My sina — M, o

WCOS i, ' - =3wa

41.18(41.21). Oanopomubifi crepxetib Macesl M n :
Anannol [ BpalliaeTed ¢ TIOCTOSIHHOI YIJIOBOH CKOPOCTLIO %
0 BOKPYr HenQABHXKHON BepPTHKaJIbHUOH oOCH, nepliel-
IHKYASPHOA CTEPKHIO H NPoXoAstied uepes ero KoHel
Onpesenite PacTAruBaoIMyld cHily B MONEPEYHOM CEUEHHH CTEpIKHA,
OTCTOAIMEM OT OCH Bpaillenns) {a paccTORHAN d,

Orser: F=M(?— a®}w?/(2!).

41.19(41.22). Onuopoanass NpAMOYrOABHAH nNJACTHHKA Maccht M
paBHOMEDHO BPALEALTCH ROKPYI BEPTHKAALHOW OCH ¢ YIrJ0BOH CKo-
pocTbio © OHNPCACHHTL CHAY, Pa3pLBONMYI0 NAACTHHY B nManpabae-
HHY, 11epnenfithy IPHOM oLl BPAMICHHS, B CCUEHItH, npoxoligilem Yde-
pes oce BpatteHlsl. ‘

K safaue 4110
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Oreer Maw?/4,

41.20(41.23). OanopomHuit Kpyrawi AHCK paanyca R u macem M
BPABEETCA ¢ HOCTONMBON YIA0ROK CKOPOCTRIO ® BOKPYT CPOCIO BOp-
TuKajbuoro anaMerpa Onpenennts CHAY, PASPHIBAIOINYIO AHCK WO
diaMerpy

Oraer 2MRo?/ (3x)

41.21(41.24). Tougun npsMosinicHibln OANOPOLHHH CTQ[)}KLHI: A1~
He § n Macesl M Bpataercsi € [OCTOHHHOH YiNOBOA CKOPOCTBIO ®
OKU.10 HCHOAWIDKHOA ToOuKH (@ (wapoBoil IMAPHHP), ORHCHIBASN KONil-
YCCKY10 HoBepXHOCih ¢ ocbio OA 6 sepmuHion 8 Todke O, BuyncAHTL

I
3
-~ .
{/
1 .
\\ ;
o ~2
o "-2__- _3- -
37.;7/%/3 m——— Y]
K aanaie 1120 K »anaie 41 2[ K anpive 3 22

YroJi OTKNONENHs CTEeP:KHA OT BCPTHRANLHOIO HANDABJEHHS, 8 TaKKe
penuHny N KaBJIeHH ciepua Ha wapunp O

3g Y M
Orser: = dI‘CCOSW N= —Mfm + T

41.22(41.25). B HeH [ POBEKMOM FAXOMETPC ABA TOHKHX nanopos-
HBIX IPAMOJIHCRHBX CTCPXKHSL AVTHHE @ # b JKeCTKO COCANKENH TOA
npAMLIM YTA0M, BepiiiHa KoTopoio O uaphupHe coe-
OHHena ¢ BepTHKAALHLIM BajfioM, BaJg ppalnaerca
¢ NOCTOAHHON yrhopoil cropocrbwy o Hamin zani-
CHMOCTh MCHAY © B yrioM oOTKioneuus @, oGpaso-
BAHHLIM HANPaBJACHHEM CTEPNKUA RJMUL a I Bepli-
Kaabio,
beosp—a?sm@
(b — a®) sm 2p
41. 23(41 .268). Toukufi ONHOPOOHLIA NpPIMONHHER-
K b1c e o3 WBIL cTEPKens AB NIAPHHPHO COCHHHCH ¢ BePTHKalib-
HuLIM BaJaoM B Touke O Bada spaulaercs ¢ nocrosiHofl

cKOpOLTLIO @, ONpellesiiTh YIOA OTKAOHECHHA @ CTEPIKHA OT BEPIHKd.IH,
ecant QA =an OB=5b

Oreer: o= 3g

3 'y D
Orger: ws@=—5 —v T ap &
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§ 42. Haeaensue Bpamaouierocn TBEPROTO TENA HA OCH SPALIEHHA
L}

42.1(42.1). Uentp mace Maxosoio Kodeca Maces J000 KF Haxo;
BMTCS Na PAccTOsIHK | MM OT IQPH3OHT2ABHOH OCH BaJla; paccTOAMs
MOZUNINHIIKOB OT KoJcca paphbl MekAy cofoif Haipu cusibr masngusis
Hd MOAWNMHHHKH, KOrga Bda nmedaer 1200 o6/mun. Maxosuk umeer
MJIOCKOCTL CHMMETPUY, NepnesAHKYNAPHYIO OCH Bpallennsi,

Orser Cuna naBiaendss Ha KaAnH M3 MOAIHNHRKOB eCTh paBHO-
ACHCTBYIOWAA ABYX ¢, H3 KOTOpHX oina pasua 14,7 xH u nanpas-
lnena o BepTHKANK, a ppyran passa 23,6 kH # nanpapiesa napan-
nenbilo npaAmoli, coepnusiomeli repMeTPUYECKHR UEHTP KqQueca, HaXo-
NAWMAcT Ha OCH BaXa, ¢ LCHTPOM M3CC KoJeca. :

42.2(42.2). Ornopoanwmii KPyrawH MiIcK maccet M paBHOMCpHO
BpallaeTcA ¢ YTIOBOH CKOPOCTHIO ¢ BOKPYF IICTIOABHIKHOH OCH, Pacio-
NOKEHHON B MIOCKOCTH ANCKZ W oT¢Tosiell OT ero uentpa mace ©
Ha paccetosiiny OC = @, OnpedednTh cHAY SHHAMHYECKOI O JldBJACIHI
ocH #a noaAnsaTHHK A u momwunuxk B, ecan OB=0A. Ocu 1 1 y
HeHIMEeHHO CBA3aHL! ¢ AHCKOM

Orser, XA =X.9== 0', YA = Y3=Mam2/2.

K sanave 422 K aamive 424

42.3. PemuTs npeamaynlyio 3aiady B NPCANONOLEHHH, UTO NpH
HaJIHYHH CHJI CONPOTHBAEHHS! YFIOBAS CKOPOCTH HHCKA yGMBacT no
3aKOHY © = Wo— &of, [AC wp H 89— MOMOKHTCABHLIC NOCTOAHHLIE,

Orger. Xa=Xp= —Maeo/2, Ys = Ys = Maw?/2.

42.4(42.3). K peprukasvHon ocu AB, mpawtalomeiicst pasnoycko-
pelno ¢ YIVIOBHM YCKOpCHHeM &, HPHEpeIiedn jsa rpysa C n D
NOCPeACTBOM JBYX IEPNeHAMKYJNADHMX OCH AB u npHTOM B3aHMHO
NepieRAHKYASPHBIX cTepicH OC= 0D =, Onpenenntb cHAL mLi-
HAMHUCCKOFO jaBienud oc AB wa nopnatink A u nommunauk B,
Tpysw C u D cunttaTh MaTepHajgbibiMI TOYKAMH Macew M K2:Kiabiy
MaccaMn crepxnefi npedebpeur B HauanbHBIl MoMenr cHcTema na-
xopisack B n1oKoe OcH X M y HCHIMCHHO CBSI3aHLI CO CTEpPIKHAMH,

Orger: X4 =XB==%re(et2+ Iy, Yy= YB_=-%ra(et2— 1)

42.5(42.4). Crepiens AB pnnuet 2/, Ha KOHMAX KoTOporo naxo-
Rateq rpysol paBHOM Macck M, spanlacicsi paBiHOMEpHO ¢ YrAOBO
CKOPOCTHIO @ BOKPYr BEPTHKANLHOK OCH Oz, npoxoasauiel uepes cepe-
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3
amy O anukwt crepxust Paccrtosnne Toukn O ot unomwunnuka C
paBlio g, o1 nojnsiunka D pasuo b, Yion mukay crepxkuem AB
ochio Oz coxpanser noclosinyio veanuuiy o IlpeneGperast maccou
CICPIKIA U pa3MepaMH 1 PY30B, OUPCACANTL NPOCKWItH CHIT JABACLNS
Nd noAmHIEK C ¥ NOUNATHRK D B ror MOMCNT, KOTAa CTepKeHb
Hasogirics v naockoctd Oyz
Mio? sin 20

Orger: XC=XD=0' Yc=—'yp="'"(_a'_"!:3;"—'| Zp=—2Mg.

42.6(42.5). 1la komuer och AD nancint ABa OZHNAKOBHWX KPHEBG-
uitia AC u BD aaupet [ ou vaces My KORAL, 3agAHBCHHLIE MOA
yraov 180° oinocnreasno Apyr Apyra Och {lB anuuel 2a 1 Maccw
My ppawaerca ¢ nocTosHION YR80l CKOPOCTHIO

% z @ B UORMMNNAKAX £ W F, pacitonoennbix ciam-
i METPHIIO HA  pacclOstitiy 26 apye ot apyra.
ef) Oupeneants cuaw aapncuna Ny 1 N, na noz-
| IHMHHKH B TOT MOMEHT, Koraa kpisouiun AC
| HAPABACH BepTHRAALIO BRepx Maccy Kdih 1010
KPHBOIHAA CYHTATh PAaBIOMEPHO PacnpeaciacH-

| HOM BAOAL CLO OCH.

7 |
! DT |y
1]
1 H |
1 x
[ L Za lu, o 22
| 2.% ¥ ! 8
; ¥, .70
= // 4

: z
//% £
K 3119 426 K oz1ave 420 K tagiie a2y

- Malar 4
Ozaer, CHJa DaBACHHS N£=%M2g 4+ Mg — % npu Np>0

HaNpas.iena o BePTHKAAN BIHI, NpH Nr << O—BEepx

Cuna nasaens Nrm—;-qu -+ Mg +—-———M‘;;m HanpapAcla no
BLPTHRAMN BHIS3

42.7(42.6). K ropusoina.asuomy Basy AB, npaillaicuiemycs ¢ no-
CTORHNHOA YIAOBOH CKOPOCTHIO w, WPUKPENnient ABa PaBHLX, nepuei-
AURYARPHBIX MY CTCPIKHA ATIHLL [, JJeXaliX Do U3JUMHBO Acpren-
JUKVASiPIBIX  BAockocTAX  (Lm  pucynok) Ha  kouuax cieprned
pacnojtomensl wapul D 0 L Macel m gamasii Qupesteanrh Liinl
ANHAMAYECKOTO Javaeins bada na onopwt A n B, Ulapw cuntais
HATCPIAALHLIMI TOUKAMI, MACCAMH CTCPXKHCH NpeHebpeys

5
Order: Ny=Np= 13—- i’

¥
42,8(42.7). K meptuna.snosmy saay AB, spduwaouiemyes ¢ no-
CTOAHHON YiA0BOK CKOPULILID v, .L¢ 1KO NPHKPEINEHs ABA CIEPKEA,

o



Crepmetis OF ofipazyer ¢ pastoM yroJi ¢, crepens OD nepnenamky-
aapen iMocKocty, concpasainted nan AB u crepxeus OE. Hanu pas-
mMepo: OL= (D=1, AB=12u. K xouuam cicpKueit npunpenyicun
Ana wmapa £ u D maccnt m Kamaun Onpeacants CHIILE JHHAMIe-
CKOro pasneHus sana Ha onopwt A n 8 lHapw
D u E cunvaTh TOUCUHBIME MACCAMII; MaccaMu
cTepAe npeuedpetb
7
Oraer: XA=XHE m;m f
V. = miw? (a —lcos @) s
A 94 »
mlw? (a4 cos ) sin @
Yy= 2u .

42.9(42.8). Hcnonvsosae ycrosue 3anaud
341, onpeaeqnts ciibl THHAMHUECKOro Hamjie-
HHA hOJNCHYATOro Basa ua woawmnuuku K u L. K srien 128
Ban ppatilaeTca paBHOMEpHO € YrAQBOH CKO-
pocThio ® TIpH pelteliny MOMHO BOCMOJbL3OBATHCA OTBETAMH K 3aaa-
uam 34 1 u 34 23

OTBBT. XK ——Xf_='g—md'7t‘%—[q2
3 .
YK"'"'_'YL Ig md-—f%bb—m’.

42.10(42.9). Onnopommu CTEpIHKEHb KL, npukperiieHnsti B uentpe
04 Y1JOM & K BCPTHKAJhHON OcH'AB, BpalldeTes PaBHOYCKOPEHIo

— e

8w

a f i

¥
it NN i 0/"':95!

K zavive 42 [0 hosesaue 4211

BOKPYF 5TON OLH € Y1J0BLIM ychopenueM e, ONPCAEJARTD CHAM AliHA-
MHUCCKOTO AaB.einsi oc AB na nosnsaTHHK A o NOAMMIEHK B, ccan;
M — macea ctep&ns, 20— cio amitna, OA == OB =h/2, Ok= OL-H!
B HauaAblBE MOMEHT CIILTel\ga HAX0AMAACh B HOKOE, e

Oreer: Xy==—Xy=-5-esin2, Vym—Y,=-"

42.11. Qanopoanas upsMoyioapias nnactiHka OABD wmacenm M
€0 ciopoHasi ¢ o b, npukponsienias cropouoit OA k saay OL, spa-
WAcTest ¢ HOCTOSIHION YIJIOOH cKopocrhio @ Pacctosnde mexay ono-

g s1n 2a
3

{1 H B Muncp.eni 32%



pasmu OF = 2a Buwucanth GoKOBRe WL HHHAMWICCKOTO KaBiaenus
Bda lid onoput O I

Orer: Nog=Npo=0, Noy=-3-Mbw?, Np,= -+ Mbu?.

42.12(42.10). Tpsamon OZHOPOUNEIM KPYIABH WHALHAD MaccH M,
o 20 0 pajliycd r BPaHACTCH ¢ HOCIOAHRON YiJIOBUH CKOPOCThIO @
BOKDY L Bepipgassuon ocd Oz, upoxoasiuicii 4epes Hentp Mace O
WIIKIAPA, Yroa Mesy ocbio nnannapa OF H ocuio
Oz (oxpanser NP ITOM NOCTOAKIYIO BENHUNNY
o Paccrosimie HyHy Mexay noanatiykoMm v nom-
WHNHEEOM PaBHO A, Oupenennis GOKOBHIR cuibl
magaema Ny e noanatakk n Ny ua unon-
IHIIHHE

Orser: Nasnenun Nyt n Nz nMmeiotT oAMHAKOBYIO
DC.IHUHHY

w?spe 1 b4
M= ('é"f“'_i’)

H IPOTHROIOAOMHL IO HANPABAEHNIO,
2.13(42.11). BriancanTs cuabt AR B 101
wwinukax A u B upn Bpawenun sokpyt ock AB
QIUIOPORKOIY TOHKOTO KPYLao o aacka CD maposoii
K irae 1212 TypOHIEl, npeunonaras, yro ock AB npoxonm ue-
ped tenwtp € MHcKa, HO BCICACTBHE HENPABHALHOIO
PACCBEPANBAII BIYIKI COLTABNALT € NEPNEHAHKYAAPOM ¥ NJOCKOCTH
ancka y1o. AOE = o == 0,02 pan. Ilavo. Macca ancka 3,27 ki, paguye
ero 20 s, yriioBas ckopocts coorsererryer 30000 o6/Mun, paccrost.
uie A0 =50 M, OB =30 cm, ocs AB cunraTh aGeoawTio Teepuol

UPHHATHL SN 20 = 2¢,

K aanave 4213 K 20m494c 4214

Orger. Cuau nasnrennust or neca micka: 12,1 H wva noamnnunk A
n 20,0 H #Ha nomnnnudg B, cuall fandaenhs Ha NOLUUIIBYEHR, BBEI3bI-
BaCMbLIC BPALICKUEM HHCKd, BMeor ofHuaropyo sentinny 8,06 ki
A IIPOTHBONOJIMKHLIC LLAIpaRAeIIns]

42,14, B pesyanrale Heromion COOpKI KPYIAOLO OHCKA {1aPOBGH
TyPONUBE DAVCKOCIL AHCKA oOpasyel ¢ oebio AB yron o, a UeHTp
Mace C ADCKd Ti¢ JeIKAT na 3104 ocl, JKcuentpucnrer OC = g Haiiu
GOKOBLIE CHIBT AHHIMHYECKOTO RABASHIN Ha noammmmky A 1 B, ecan
MdiLd ARICKa pasia M, pajsive ero R, a A0 —= OB = h, yinosas CKo-
pacin Bpaliclus JHLRa HOCTodiEa B PaBHA w,
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Yrasauie Bocnoanionathes oToerom x janawe 34 27

Orser: ¥\ =VYp=0, Xj=— -’1}—-[(1?72 - uz) %f?- ~+ acos u] @2,
Xpg= —‘tj?[(-‘%i - a‘) s’gfa — g L0s cr.] 2.

42.15. Opnopoadutii Kpyaeii QucK Macent M 1 pamityca R naca.dien
ua och AB, upoxomsintyio vepes Touky O BHCKA H COCTABAFIOHIYIO C €10
ocplo cumMMetTpith Czy yron « OL-—npoeknusa ocu 2, copMelLeHIOH
c ocbio AB, 114 NFOCKOCTHL AMCHd, npiteM OF = a, OK = b, Bnuuc-
JNTL GOKOnKE CIIR ANHAMHICCKOIG RaBACHHS na noAumnHuki A u B,
ec/H ANCK BPAINACTCS € NACTOSITHOA yrjoBon cKopocTuio @, a A0 =

= =}

K a4 tive 4215 * k aanavc 4218

¥Yikasaune Bocnoabioeartoen oTBCTOM X 3anaue 34 28

Orser. de——é—Mamﬁcosq—--:—:l- %—R*-}—aﬂ) ? sin 2a,
—_ b M1 2Y o
XB--——g-Mam cosa-i--H(T;Qz—}-a )m sin 2a,
_ Mb a . )
Y..‘——-——"é—(l —I—T‘?lﬂu)ﬁ),
Mb /4 ]

42.16(42.12). Onnopoaxan npsMoyrojbHasd njaacTHHka macest M
PaBHOMEPHO BPAIMAETCA BOKPYr CBOel guaroHanu AB ¢ yrioBoH cko-
poctbio ®  OnpefeduTs cwrd  AHNAMHYECKO! O
HABACHHS AAACTHHEH Ha onoput A n B, ecau
AJHIEL CTOPOIT DABIER O H bM b (e B .

. . __ = Maow” gt —
Orger: X4=0, Y= YT
. _ Mabo? (a® ~ b?)
Xg==0, ¥Ya= 12 (a2 + 69
42.17(42.13). C wakoil yraonofi CKOPOCTHIO
AOJIIKIIA Bpamatees BOKpyr Katera AB=a
ORHODOMHAS [JACTHHKA, HMeowas $hopmy pasHoOGeapeHHOIO NPIMO-
yrojietoro Tpeyroabunxka ABD, wrofel cHaa GokoBOro Aanjeniis ia
RiLKAIOR onopy B paBnadach uyaw?® Pacerosiine MemAy OMNOpaMH
CUHTATL PABHEIM AJNHe Karteia AB, '

Orser: @ =2 +/g/a.
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42.18(42.14). Bpamaomases 1aCTh DOABCMUOIO KP Uid LOCTOHT 13
crpean CD aomn L nosacci My, npoumoseta £ 0 ipysa K vaccwt
M, xaxawuit (CM pucynok x sapaue 3431 ) Tpy sgaodcins noctos-
1010 TOPMOILUCL O MOMCH [d KPd), BPAILAACE 00 31010 L Yi l0N0H (KO-
pocteio, cooipeTcTRyomen n = 1,6 o0/Muu, ocTanan HiBacten ye-
pes 2 ¢,

PaceMaTpuias Crpesy Kdk OHOPOAIYIO TOUKYI0 (diky, a Wpoiu-
BOBEL € I[PYIOM KAK TOULUNME MACCH, onpeieddin anlaMHueLkie pe-
aknn onop A 1 B gpaua B Kolue ero ropMoxeuns  Pacttosnne me-
MAY onopasu kpaita AB=3 M, Mp=5 T, M =8 7, a ==45°, L =
=230 M, = 10 M, leinip Macc Boen CHCTOMD MAXORNTCA Ha OCH Bpa-
ULLHHA; OTR.IOUCHNEM TPY3a 01 (LIOCKOCTH Kpdta npenetpesn Oun x,
y st ¢ kpaitom Cipeaa CD HAXOAHICH 8 HAOCKOLTIL 2

Vot alne Bocnoassonticg oTRLToM K 3e 3431 (oaomne M: = My).

Orser Y,1 = "—‘Ya = U, XB = —-X;[ = 60,8 kH

i [ i
§ 43. Cmemanime sanaun

43.1(43.1). Quuopoltian Tameqan Gaaxa AB aaunnt 21 opu 2a-
KpenJicnubly KOHILAY ITAXOJHTLA B TOPpHIOU FAABHOM NoAvKeuns, B ue.
KOTOPLIH MOMCHT KOHel A ocpobomkaercd, n 04aKa naddyacr nandl b,
v LoFf BpaulafgcL BOKPYT l()I'III'iOIITa"'IblIOﬁ

] L 4 f
WWW? ocH, Opoxoasilell yepcs koHen B, 8
,ql_,‘ “F  MOMenT, KorTaa 6aaka CTAlOBHTCH Bep-

2 , FHKAABHOH, OCBOBOWIACILA 11 KOUCL
1 B OupcjlenTh B NOCALAYIOULEM JBH-
K 3nma9 131 MEHHA (a4 IKK TPAeKTOPHIO ce ICIHTPa

MACC I YIIOBY K0 CKOPOLT D @
O1aer 1) Mapatona p?=3dx — 32, 2) o= /3g/(2)
43.2(43.2), TAReAM ORUOPONNIBHE crepikenh JilinG { nodsewen
)
CHOIM BCPM¥IAM KOUIOM N3 TOpHsonTaanion ock O Crep:kum, paxo-
AUBMICMYCS B BEPTHKALLHOM [0/10KE-
HHH, Gusa cooGllena yiaoBas (Ko-
pocth ©y=3«/gfl. Cousepuinp noJ-
o6opora, on oriennerca or ocn O,
Onpenennt, B DOCACAYIOUIEM ABUMIE~

£

]

1

i

j i%
z

A HIHH CTCPIKHSA TpPaeKTOpHiD erg ifeH-
| T4 Macc i YrJA0BYIO CROPpOCTh BPaiiie-
2. i HHA W

Orger: 1) Tlapaona y =

{ 2 s, . 3¢
] =TS 2 e=AfT

1
K 3sane 432 K sanave £33 43.3(43.4}. Ana oABOPORHMX KPYT+
auix neannapa A u B, maccn koto-
pux coorierctaentio pashit My u Ms, a papnycw ocronaruil £ p ory,
06MOTANK  ABYMSt (ROLUMIC SIAME, SJdBHTKI POIOPEIX  PACHO.IO-
RKelbl CAMMEIPHYI0 ULHUCKIEIDHO CPEANIX IOCKOCIEH, AAPadNedbs
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lGiX OCHOBAHHAM HHAUHAPOB; OCH HHAHNADOB TOPH3GITAALHL, NpIUEM
0GpasyONHE NX NEPNCHAHKYAAPHE! AHHMIM Haubosbnx ckatos, Oce
nanunpa A HENOABHKHA; WLABHAp B nagacT U3 COCTOANHA TOKOA
10, AEHCTBHEM CHJIbI THAKECTH

OnpefeiTh B MOMEHT { mocac nadasia ABNKCHHA, npeAnonaras,
HTO B STOT MOMeNT MATH eule OCTAlOTCs HaMOTJAHIBIMH na ofa uu-
anwapa: 1) yiaostle CKOpOCTH @y H @, WIIMHAPOB, 2) 1UPOAAEHHEN]
UENTPOM Mace wuHHApa B nyTh 5 1 ?) naraxenne T Hured.

P —— 2gMy — M,
Orger: 1) &= T—mrSSa=-t, @y = ooty b
_gM M) v MM
2} =5, som, L ) T= (BAT, 3- 2007 *

43.4(43.5). Onvoponuuii cTep.xeitb AD 1annut @ nocrasned g Bep-
THKBJALHOH MI0CKOCTH 110 YFAOM o K FOPHIOHTY Tak, uTo konuoM A
OH ONUPAETCH Ha TIARKYID BEPTIKAJBIYI0 Cle- 4 b
1ty, a KomioM B—na 1naakuu ropr3onTaannhifi
noj; zaTeM CTep.KHI0 MpeAocTannelo nanath G6e3
itauaaphoit cxopocti 1) Onpegeants yiyosyio
CKOPOCTE  H  yljosoe  ycxopelme cTepihiis.
2) Haiitn, Kakofi yron ¢y Syner coCTJBAATD
crepz}(em, c TO[)I!SOH!OM B TOT MOMBHT, KOraa o#
oTofiler OT cTenb

Orser: 1) o= /\/i‘:’ (3ingpy — sing),

e ar < 2
= — 5.~ cosq; 2) sin py = >~ siN @y.

AN
K 7unue 974

|

43.5(43.6). Hcnoansonap ycnosie npeabiaymesi sanaus, oupene-
AWTh YIIOBYK CKODPOCTL @ CTCPXKIA H CKOPOCTL HHKNETD €ro KoHRa
B MOMCHT fIafeHHf CTEPHHT Ha N0y

Orger: 9= /\/—'%:-(l —-:j- sin? %) S, ,

g -—_--;- SHI @y 4/ ga st g,

43.6(43.7). Toukas oanopopilasn nocka ABCD
NpAMOYroALIoH hOPME APHCIOHEHA K BEPTUKAJIb-
HOH CTeHe H OHHpaeTcst Ha ABa rposfs L w F
6e3 ronoBoX; paccroause AD pasno FE B ue-
KOTOPLIY MOMENT A0CKa HauwHaeT Hajlath ¢ HH- K 3uue 4368
YTOMHO Mad0ll HAYAARHOW YIJ0BOM CKODOCTHIO,
ppamlasck BOKpYr npamow AD. Hckmonas BOIMOMIOLTL CKOMbLiheHHS
AOChH BAOJL (BO3ACH, ONperetTe yron ey = ZBAB;, npu KoTopom
[OPH3ONTANLHAST COCTABANIOIAS PeAKINH MIMEHSeT' HanpasJjedne, M
Yrojt ¢z B MOMEHT OTPBIBA A0ChH 01 BO3Ief,

L)

2
Orger: o, = arccos T =481, a,=arccos -g- =70°32’, .

43.7(43.8). Odpa Aucha BPAULLIOTCA BORDYF QHOM H TOH he OCH
€ YrAOBLIMH ChROPOCTAMM oy H @, WOMCNTH NUCPUHH ANCKOL OTINOCH-

3".:5



TENBNO 9ToH och paniid Jy # J2 Onpenesnin noveplo KmiCTHYecKoil
3HEPTHH B L.ayuae, KO1Aa 002 AHCKA GYAYT BHE3UNHO LOCAHNEHRL! GprK-
UHOHHOR Mydriof. Maccon ce npeneGpeus

1 5L,

Orger: AT == ) —Jl—.rj';-

43.8. Teno A Bpamaercs 6c3 TPeUHA OTHOCHTENBHO ock OO0’ ¢

!
YyTA0BOM ChOPOCTHIO wa. B Tene A ua ocn 010, nomeulen potop B,
BPAILAIGULRIICH B TY JHC CTODOHY C OTHOCHTE/ALHOH CKOPOCTHIO g Ocu

00’ n 0,0, PACTIONIOKEHE! 11a ORHOH IPAMON  MOMCHTH HHEPHHH
teaa A n potopa B orHocHTe il 9iol npAModt paBut J4 H Jp [lpe-
neGperast OrepstMi, ORPCACANTL PatoTy, KOTOPYIO AOAKEN COBEPLIHIh
“orop, ylranopnennnit B tene A, nas coobuienna potopy B Takoft
YyFAOBOH CKOPOCTH, IPH KOTOPOi Teno A ocianoBuics

1 J
Orser: A==, [w;"(l + -ﬁ) + Qm“mﬂ] .

43.9. lHa ugup, ppaimawiinicy 0c3 CoUPOTHNACIKR BOKPYT TOPH-
30HTAILION Otk O € YRAOBOI LKOPOCIBIO oy, NIAKHIIYAH PEMENs C ABy-
M3 Ipysamit na Konuax. lIkus — oHOPOANLIR AHCK MAcCHl m H pa-
ABYCa r, MdcCa Kawaoro n3 rpysos M =2m Cuuras wavahsubie cko-
POCTH TpY30B paBUbBIMH HYJIO, OIIPEHENHib, C KAKOH CKOPOCTLIO OHH

(@ — w,)%,

[o”

v lvl’f,

iz 227
IHHIIZHIIH[II[]I]%

il Z
M/n 7

e n R IR

K s 438 K 1aza1e 439 K taratue 43 10

GYEYT ABHIATLCH MOCAE TOFD, KAK CKOWKEKAE PCMHA O WIKHB lpe-
kpatnici Hamtin takxe paboty cHa TPeHHA peMiifl O WKHB

Oraer: v= —;- oy, Ap= -% madrl,

43.10(43.10). Teepaoe Teso maccn M gauwaerca BOKPYr FopH3oln-
Taabuon ocit O, nepneHAUKYASPHON ILIOLKOCTH pucynka Paccvosinue
OT Ol NOABCLA [0 HCHTPA Mate € PaBHO a; paauye AHEPUHH icid
OTHOCIE €L OCH, TIPOXOJSHICH Yepes UCHTP MacC NepnetiiKyaspHo
NAOCKOLIH PUCLYIKA, paBed p B nauajuuuir Moment 1eao 0Lij1o oTKAo-
HEHO i3 NOJONKEUHS PABIOBECHH 1ia YO I o H olnyuieno Gez nala.ib-
HO# CKOpoCTH ONpeoc/nTL Aue CoLlandsitulde peaxkuwid ocd R w N,
PACHOJIOMEHHIE BAONL NALPABACIENS, UPOYOAAUEIO YEPLs TOURY HOJ-
BOCA § UENFP Male Teaa, Ko nepneigiky.aspio emy Bupassip ux B
HUBICHMOCIH O1 Yidd ¢ OTKAOHCNHA 1€/1d,0T BEPTHKAH, '
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2
Orser: R=Mgcosg - -[—)2,_,—"'-1-‘_;‘3—‘;7 {cos ¢ — cos @),

14 :
IV=MgW Slﬂl'p

43.11(48.11). Taxenun oguoporntii LWIHHADP, NONYUHB HHYTONHO
MaAyido HaiaAablyid CHOPOCTh, CKaTWLaeTCHA fe3 cKoMLMKeHHS C ropu-
sonranLuou miomaikuy AB, kpail koropoli B saocTpen u ndpannenen
obpasyomefi upanugpa. Pagnyc ocwosaunn uu-
aungpa r. B Moment oTAescnun UnAMHApa OT
MIOIARKH TJIOCKOCTD, 1IPOXOHSINAR Uepe3 och
wanngpa 4 gpafi B, orkaonena or BepTHKaAL-
HOro NOJIOKeHHs Ha HeKkoTopwil yron CBCy =«
Onpepenuts yriaoByi0 CKOPOCTh UHAHHAPA B MO-
MeHT OTREnelusi ero OF NJACIMAAKH, a Tak.Ke
yron o, TperneMm KaueHHs H CONPOTHBJIEHHEM
posyxa npenedpedn,

. o= £ g 4 _55.1°
Qreer: @==2 A/ 5-, @== arccos - = 55,1°

K siame 43 11

43.12. Apromawnua ana waudoBKH AbLAA ABHIKETCA NPSIMONUHENHO
1O TOpM3OHTaJBHOH nJockoeTH watka [losoxenwe neuTpa mace
yKa3aHo na pHcynke ¥ sajave 38 12. B mMoMeHT BHIKJIIOUEHHA MOTOPJ
MauMna uMeaa ‘ckopocte v HMautu nyry, nposmenHun Maurmioii ao
OCTANGDKY, eCU [y — KO UILHENT TPEHUs Kauelist MeKIy KoJecaM
aBTOMAIUUHEl H ALAOM, a [ — Koadupuuuent TPeHHS CKOALIKCHUA Me-
Wiy wandyomen kpomxkon A u oabgoM  Maccon xohec pajuyca s,
KaTHHIHXCA Ge3 CKONLMCIH, npenebpeyb,

Orger: ses S .

reer: §== e

43.13(43.12). Ha OG0oKOBO# HOBEPXHOCTH KPYIJIOr0 MHANIADA ¢ BeD-
THKAAbHOR OCHIO, BOKPYr KOTODOH 0H MOXKeT BpallaTecd Ge3 Tpenus,
BLIPE3aH PNANKHH BHNTOBON KeJ00 ¢ yrjom nofbeMma ¢ B uauanb-
UL MOMENT URJMHADP HAXOJAHTCH B MOKOE, B KeJ00 OnycKaloT TsKe-
AL [H2pHK, Olf nafacT No :keyoby 6e3 HavaabHOH CKOPOCTH H 32CTaB-
aseT unaunkgp spamartsecs Hano: macca uwanngpa M, paaunyc ero R,
Macca MIapHKa m; paccTosiiHe OT WAPHKA [0 OCH CUUTAeM paBithiM R

H MOMENT HIePUHE LHJIHIAPA PaBHbIM -;—MRz. Onpeneaurs yraonywo

CKOPOCTh ®, KOTOPYI0 LWJIHHAP GYACT UMeThb B TOT MOMENT, KOrAa
WAPHK ONYCTHTCR Ha BLICOTY £

Oraer: © — 2t CO8 2oh
reer. b= R (M4 2y (M4 2m sin?a) *

§ 44. Ymap

44.1(44.1). Baba A yngpHoOro kolupa nanaer c sucoTul 4,905 M U
ylapsier N4KoBaAblllo B, ykpenaeunyio Ha npyKaue, Macca 6abul
10 xr; B Maccz naxoBanuun 5 ur. Onpejeantn, ¢ Kakoil CKOpoCTLIO
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pavieTes JApmkente HAKOBYTHIE HOCTe VAApa, ccan fada 6yrer man-
TAI6LH DMCCTE C il

Orger 0,51 M/

44.2(44.2). Tpys A yawu My naaer Ges laua.ibuon cKopoLin
C BUMCOTH A 1ta nanTy B maccsl My, YKpeneHnylo nd Opysinge, Koro-
pasi nMeer KoaQuulenT KecTroeTH C.
Haurrit BeJHYURY S CRATHA RPYIRIUHL 00~

cAe yaapa B BPEANOACKENI, Y10 KO-
. AI::Li GUILICHT BOCCTAHOBJACHHA DAHCH HY 1.
N Orser. )
N : M M \:
B 12
N s=—pt UL T, F A
% s 44.3(44.33. B npnt’ope JLASL OBITIIONG
Q olperedenns Ko3dduitentTa BOCCTABONB-
JEBHS WAPHK N3 BUILT) CHOFO MATEPHA-

Aa naaaer el 144a.1b1U0N CKOPOCTH BH}’-
IR K suawe #2  APH,BEDTHRA 1LHOM SIPO3padnol 1py 6K ¢
, sanannoli macotu iy =950 eM na neno-

ABIKHO nkpmmeuuym TOPH3OHTAJABIYHY H [ACIINIKY 13 COOTBETCTRYIO-
uiero Martepuada, Hairy Kosdduneir BocciaHoOBICHUS, CCMI B~
cord, Ha KOTOPYIO MOACKOUNHA WapnK 1tocTe yiapa, OKasalack papHoil
hy = 45 ¢cm

Orser k= /Ry = 0,95

44.4(44.4). YApyrHy W4pUK najtaer no BCPTHKAIN ¢ BLICOTLL A 1a
TOPHIVHFAALUYIO TIVIHTY, OTCKAKHBALT OF LeC BBePX, DHOBL Majlaer na
nARTY M6 0, npoaoskasi st asihenna [lafith nyin, npouaeimtwit
HIAPHKOM A0 OCTAHOBKH, €Ll Kosipdpnurent BocctaioBgennss apH
yAadpe pancH &
t 4+ &2
=

44.5. JIga 1eita ¢ macaMn ntg 0omp 0 Knat])rinulltelrrou BOCCTAIOB-
AGHUS & BN JTCA NOCIYHATE [LHO 10 OAUOMY H TOMY 3Ke Hanpanie-
o Kakonb ARG GBTH HX CKOPOLIIL Uy H U9, YTODL DOCAE yaapa
JOTOHAWHICE TEAO My OCTAROBILIOCH, 4 TeJN0 ma NoaAyunao G6u 3agat-
HY 10 CROPOCTL tg?

Orser: sw=

142 iy ey = kit
Uy o —— e 1} U, = =—w—— I
Oreer vy B om Tty VT m g 2

44.6(44 5). Ilaposoit moaor Macest 12 T naader ¢o cxopocTbio
5 M/C 114 HAKOBATLUIG, Mditd KOTOPOH BMCCIC ( OTKOUMBACMOR Jie-
1aubi paeud 250 7. Hano paGoty Ay, noromacMyo orkosrsacMoil
aLraanio, w opagory Ay, notepannyio ha coTpacenne dyngaMcuta, o
TAKIKE BBIYHLIKIE KOIPHHUHCHT 11 5104C30T0 Neficiug Mosoia, yAap
HeYUpyTai

Orger A =143 xH m, Ay =6,87 kH-M, n =10,95

44.7. Monot Macunl my = |} KT paCILIOmHBICT 3aroTOBKY 10 1YK-
#HblX pasmepoB 3a 70 yaapos 3a cLo IbKG YAIPoB 9TY 00CPAURD Opo-
H3BEACH MOAUF MdLLl g == 100 hi, CCAN NPHBOLHON MEXaHH3M CO00-
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waet emMy TAKYID e CKOpOCTh, HTo 1 HepBoMy Monory, Macea nako-
sanbntt M =200 k1 ¥Yxap cartiars aGeo HoTHO HEYRPYTUM :
" Oreer: 10 yaapon

44,8(44.6). Haury cxopocin nocse abronioTuelo yNpyroro yaapa
ABYA' OMIIAKOBLX WAPOB, ABI4BUINXCH UABCIPEYY “APYF APYTY €O
CKOpPOLFSIMH U H Uz

Oreer. Wapu nocae yilapa oBMCHUBRIOTCA CKOPOCTAMN

44.9(44.7). dea onnakoBmx yapyinx mapa A n B asuxyres na-
peTpedy Apyr apyry llpti nahoM COOTIOWCHNK MEKAY ChOPOCTAMA A0
yiapa map A nocie yrapa ocramnosires? Kosdduunenr noccranonne
Hilst npit YAApe paBIen %

L B

Oreer: ——=—1—%""

44.10. Tero A wnacrviraer 1ea0 B, uMes 5 3 paizd Guabniyio cko-
pocty KakuM 101410 §HTh COOTHOBIGINE MACC ITHX Te1, 4ro6L nocae
Adpd Teao A 0CTAHOBHAOCL? YAap CHKIATH UPSIMBIM LCH FPAsbUbIM.
{(oatpqnmueu'r pocctaunsacuust B = 0,8

Orser: mp/my =5 '

44.11(44.8). OnpcpeanThb OTHOIMCHIE M4CC A 8B My JABYX 1apon
B CJENYIONIHX JBYX chydanxe 1) nepsuim nap' Haxopnrcs B IOKOC,
MPOUCKOANT UCHTPARLULIA YAAD, N0CAe KOTOPOrO BTOPOH HIAP OCTaercs
B MOKOE, 2) apLl BLTPETaloTeA € PaBHEIMK H HPOIHBONOCMOKITBIMI
CKOpPOCTAMH, HOCAe UeNTPANBLHOrD YAdpa BTOPON WIS OCTACTCA B Mo-
hoc KoadilltHCHT BOCCTAHOBNEGHHA paBen & ‘

Oreer. 1) o= p, 2) 22 =142k

i} "y

44.12(44,9). Tpu alconioTuo yupyrux wapa ¢ MaccaMu amy, Ma
W s NeXal 8 ranKkoMm Kenolfe Ha HCKOTOPOM paccIonmui ApYr ov
apyra llepBoin wap, nywennnii ¢ HEKOTOPOH HAMANLION CKOPOCTHIO,
yaapser 80 BIOPOH, IOKOSILMIHMHCA Wap, KOTOPBIE, 1hauan ABHTaThCR,
B CBOI0 ouepeih YAApsCeT B rpecufi, nosomuusnes map Tlpy xakoft ve-
AMUYIHE MAacCul mp BTOPOTO 1MAPA TPCTHA 1MAp NOJAYUHT HanGO/ILIEYIO
CKOPOCTH? ' : '

Oruer: ny=+/mnt;.

44.13(44.10), Uiap maccu m;, ABHMYUIHACS ROCTYNATEABHO CO CKO-
POCTLIO ¥y, BCTPENAET HOKOAMMACH Wap Macchl my, TAK UTO CKOPOCTh
cro o0pasyeT npu yaape yros ¢ ¢ Jinlided, coeanndionesi HeHTph Wd-
pos Oupepeanth: 1) cKopocTh NMEpBOro MIdPd NUCAE Yaapa, CUHTAA
yaap a6Co:lOTHO HEYNpyinM, 2) €KopocTh KaKJAOTO H3 Wwapos mnocie
YAdPA B NPELMOJOHMCHHN, UTO YAGP YUPYrHH ¢ KOpdHiHeHTOM BOC-

cranoBienns &, .
i 2
: 1 == /\/Sln3 (.___’_”L._) 2
Orser: 1) uy=uv, @t () coste
iy — kny Y my (1 -} k) cosa
= sin? -!-( Hh 2 ) 2 — '
2) yy=u1 /\/ @+ () Co5ta = e

44.14(44.11). AGcomoTiio ynpyrui map, NeHTP KOTOPOro ABHAKETCH
ﬂpHMO.‘IHIIL‘HIIO CO CKOPOCTLIO ¥, BCTPEUAET NOa YoM o TAAIKYID
BEPTHKAJNLHYIO UIOCKOCTL, OnpefleinTh CKOPOCTL WAPd MOCAE YHApd.
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OteeT Yroa 01paKends PaBcH YUY NAJICHHR, CKOPOCTR 0 H MoC-
Ae yi1d4pa 1o Molay. g PABiHi

44.15(44.12). Cra.niion MapiK HALAET 11 FOPHBOHTAILUYIO CTANb-
UYIO BAUTY 10,0 yI.60M 45° 1 oTckakuBsaet nop yiiom 60° K veprrranu,
Onpeneatite KO3PPHLICIT BOCCTINOBACINS NPH
ynape

Orser, k =10,68

44.16(44.13). llTapur nanacT NHAKAOHHO CO
CKOPOLTRIO T HA JENOABHKIYI0 FOPH30NTATLHY O
IL,I0CKOCTL 11 OTCKaKHBACT OT ILJIOLKOCTH CO CKo-
pocTbio vy =9 4/2/2. Onpeneanth yroa nane-
HHA o H yios oTpaxenust B, ecan koddpduunenr

Katw 1110 BOCCTAHONBACHHS 1IpH yaape k= 4/3/3
Oreer a=naf6, p==n/4

44.17(44.54). Osa ominakosuix abeoiiorito YUPYrBeX 1iapa, ARH-
TafiCh NOLTYHATENHHO, COYALRAIGILE C PAaBULIMH RO MOAYAWQ CKOpO-
CistMH v CKOpOCTb JeBoro ludpa Jio yjldpa {dnpaBlena 1o JHIAH
HCIH POB JHaUpaso, a3 CKOPOLIDL HPLABOTe lWapa 1o yiapa obpaayer ¢ qn-
nueil LeurpoB yloa ¢ (cM peeytox) llanTn cRopocti lmapos nocie
yaapa,

Orser = —vcease, thy= 0, Uy, == v, yr = vsine Oct n
HampapjAeHa 1o JHHHA UEHTPOB BIPANG, OLL T — BREPX

K smnee 1417 K saye 4418

44.18(44.13). HmewTca Tpu onnHakosnx wapa My, My, My paauy-
coB R, paccroguie memay ueiipamu C,Co = a Onpeacantn, Ha Ka-
xou npamon AB, nepnepankysapnou Anuus CiCy, AOAKEH NAXOARILLH
newip Cg 1PerLero Wapd JIdA roro, 4roGul, HOAY4IE HEKOTOPYI CKO-
pocis 1o Haupasaeuwo AB, stor wap uocae yrapa o wap My nanee
UEHTPAJRHLIM yAap wapy My, wape aGcoglorio yopyrs B ABHIKYTCA
NOCI YOaTeaniO

Orse1, Paccrostune npaMol AB ot uentpa €, pasuo BCp = 4R%/q,

44.19(44.18). [last ykpendenus 1pyuta nof hyniaMentoM 3manns
eBat Macent M =580 xr nlusasnck Konpom, Goek KOTOpOrQ Macchl
My = 450 xr nasan 6e3 HANAILHOH CKOPOCTH ¢ BUICOTH A =2 M; upn
NoCAeq UK AeCAIA YAApdX cBas yiaylOuaach ua 6 =5 cM Onpegenntn
(peniiee conpoinBaeHte 1pyNTa upn BOUBANHY (Ba¥ YA CYATATE
HeYHPYTHM

Orger. S == 1569 kH.
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44.20(44.17). HBa mapa c MaccaMu m H m, BHCAT HA napajiesb-
BB\ (MTAX AU {1 B fa TAK, 4TO MEHTDH! YX HAXOAATCA lia OXHON BHI-
coic [lepeuél map GLIA OTKAOHEI OT BEPTHKAJM HA YTOJ o B 3aTeM
otnyuten Ge3 wnavanvuof chopoctH Omnpeaesnts yros Npesedsioro
OTKJIOHEHHS! & BTOPOTO LWApa, ecAl KOsd{pulUueUT BOCCTAHOBIEHHS
paBen k

. o m {1+ k) T o

0‘1’887‘. SlnT“ m["i"lﬂg 12 s 2 ¢
44.21(44.18), MaaTueg yaapHoit MaUIHilLl COCTOHT H3 CTaJNbBHOFO
oucKka A pamuyca 10 cM ¥ TONMUHBE 5 CM M H3 CTanBIOrQ KPYrioro

crepxkns B nanamerpom 2 oM n pannst 90 cm. Ha xakom paccrosuun !

) [

7] i ~ o
~ [ 2
g NER 7

nt-
gt I
A)E I .
K sazaie 4421 K zanaye 4422 Kaaaiie 423

OT TOPH30HTANLIOA NMJOCKOCTH, B KOTOPOA NexHT och Bpawesun O,
nosxen 6BITE noMelien pasbyBaeMBH Mawknon Gpycok C, 4To6H OCh
e UCHHTHBANAG YAapa? YAapuuiil uMOYAbe JeXHT B IVIOCKOCTH PHCYH-
Ka H HANPaBJEH TOPHJIONTANRHO

Orser, | =975 cM.

44,22(44.19). Onpcaeauts NoJOKelNne UeNTPa yAapa NPsMOYrojibe
HOH MHIUEHH AAf cTpeabOst BulcoTa MHWCHH pasHa h

Orser. s =2h/3

44.23(44.20). Onpepeanth noaoxenue uentpa ynapa K tpeyrodib.
Hoil MHIeHH AnA cTpesnint, Bricora Mutuern pasua A,

Oraer: s = /2,

44.24(44.21). Opa igkepa BpauidioTcs B OLLiOA MAOCCKOCTH BOKPYr
CBOHX OCEli ¢ YIIOBLIME CKOPOCTAMH ©po M wye ORNpeAennTb yraoBble
CKOPOCTH WIKHBOB @) H 2 NMOCAC TOFO, KAk ua HUX OyAeT HaKnHYT
peMeHD, CUHTaf UIKNBL KPYLJALIME OHCKAMM OAHNAKOBOA WIOTHOCTH
¢ panuycaMu Ry #u R, u npeneGperas CKONbHeHUeM H MACCO peMis,

R?‘l’w""‘Rj""l _ R?"’w"'Rf"’zu
R(RI+R) T 7 Ry(RIHRY
44.25(44.22). BanaucruuecKuii MaaTHHK, yhotpeGasoninice ans
onpené.nemui CKOPOCTH CHAPSILQ, COCTOHT M3 uninnapa AB, noasemen-

HOPO K FOPH3ONTAADLNOA ocH O URAMHID OTKPHIT € OXHOTO KOHUA A
H Hano/iel MEecKOM; CNapsAf, BAETAIOWHEA B WHJIHULD, NPOU3BOLUT Bpa-

2

Orger: w =



HIEHIIE MJRUINIKA BOKPYF ocH O ua hexkoTtopwii yrot. Hawo: M —
Mmacca Masinnka; OC == fi — paccroshne oF ero ientps Mace € jo
och O p— pannyc BIepiiy ornocireanto o @, m-—mMacea cuapsa-
Ra, OD = ¢ — paccTosiitic OT AiBHK JEUCTBUA YAAPHOTO HMAOYALLA
0 OCH; o — Y101 OTKI0NEHIA ManTunka, Onpeac.iiil CKOPoLTh cua-
paad, npeano latan, 410 och MAH1HItKA O itte nenpt1BnaeT yhapa, npu-
ueM ah = p?

Otlior: v == 2 (M + ma) ,\/L 31—
I i 2

. ,14.26(44.23). Omoponnuin crepxen, macest M 1 manaw /, npu-
KPCHRINELIL CBOIM BCPXHHM KOKNIOM K WHJAHHAPHUeLKoMy wapiupy O,
najaer 0ol Mauasbioid CKOPOCTH U3 FOPHICUTAIBUOIO LOJONKeHns.,

,

2

1

1
t
t
|
1
|
1
!
|
t
¢
]
|
i

P
D -~

.

r

(A

5 W‘;”’ i
: ey
K atnaue 4125 K sapave 4128 K aaauve 4327

B Bep ruka.bnoM DosONKelHR: O YHapaeT rpy:i Mmacchl m, coolbian emy
ABIIKEHNE 110 § OPHIOHTAABLHON LiepoxXoBaTof nnockocTH, Koshduunent
TpeHudA cKoAbxenus f, Onpenenuts nyrh, RPofiacHiILIN IPy3OM, cunTas
yaap HeynpyiuM.
Orger: 5= 3 M?
TOCT: $75F W+ amy | ,

44.27(44.24). OnnopoAiian npamas NpHsMa ¢ KBaAPATHRIM OCHO-
RaflieM ¢TONT HA TOPH3OUTAJBHOH NAOCKOCTH H MOMKET BpailiaTbca BO-
Kpyr pe6pa AB, nemauiero B 3708 NJOCKOCTH Pebpo ocHopauua npus-
MBI paBHo a, Buicota ¢e 3a, Macca 3m. B cepenuny C Ookosofl rpaunu,
npotuBoaekaien pepy AB, yiapser wap Macch m ¢ ropu3ouTaNb-
HOR CKOpoCIbi ¥ ”

IMpegnonaras, yTo yAap HEYNpyrHit ¥ YTo Macca uiapa CocpeioTo-
qewa B ero lenTpe, KOTOPHIT nocie ynapa ocraefcs B Toyke C, onpe-
NCAWTh lIAHMEHbIYI0 BEHY4KHY CKODOCTH U, TIPH KOTOpPOR NpH3Ma
OHpPOKHIETCA,

Orm?]i-: ve==lfy +/53ga.
44.28(44.25). NaardopMa ¢ DoMelenHsIM Ha Hell npuémamqecuuh

ipyacMm AB RaTHTCA N[O POPHEOHTAABHEIM PeABkcaM CO CKOPOCThio U,
Ha nnardopMe uMee1Ca BHCTYIl, B KUTOpbLIM ynupaeTca peépo B rpy-

432



3a, NPENATCTBYHA NOCJACAHEMY CKONIL3NTL NO HAaTHOPME BREpeR, HO ne
npenateTeys Bpameunio ere onodo pefpa B, Maio h— siicora 'ued-
TPa Mace rpysa‘nan nnatopich, p— paauyc MHepuri 1py3a oTilocH-
TeabHo pebpa B. Onpesenuts yrao- A
BYID CKOpOCTh m Bpallle st rpysal oko-

a0 pebpa f B MOMEHT MIHOBeHNOYU &‘?5' p
OCTAROBKH 12aThOpPMEL I '

-~y
Orger. 0 = hu/p?, © @
14.29(44.26). [losaras upu yeao-
BHSX NPeABIAYIUCH 3aAa4H, uYTO Cpy3
nNpefcTasianscT  cobolt  omuopoaLi K somode 44 -3
NPAMOYTOALHB napanadenenuie),
Anuna pebpa KoToporo BAosAL naaTdOpMB pabid 4 M, A BHCOIa 3 M,
HAUTH, NP KAKOf CKOPOCTH NMPOHIOWAET ONPOKUUMBAHKE | py3a.
Orger, v =230,7 km/u r

§ 45, Dunamuka TOYKH ¥ CHCTEMbI NEPECMEHUOH MACCH
’ (qcpemeﬂuom cocTaBa) t

45.1(45.1). CoctapuTo ypasneune ABHAENN MAATHHKE DepeMeHs
HOH MacCH 8 cpehe, conporuBacie HOTOpOﬁ npoRopHRGI2SHHG LW+
pocTH Macca ManTHHKA HIMEURETCS [0 3ARZNGOMY 3AKONY = m (I}
HyreM OTRCJACHHA HACTHY C OTHGCHTEMbHOH CHOPOCTLIO, PABHOH {1YII0,
Hauna muvw Masitnuka [ Ha MaaTHuk SelieTByer TakiKe cuia coipo-
THBAEHHS, APONOPHHOHANLIIAS €10 YTJIOROH CKOPOCTH: R=--—-f§¢

Orer: ¢ - m?!]! ¢ +4-sing=0.

45.2(45.2). Cocrasut, anddepenunanstioe ypasueiHe nocxoasme-
r0 IBHAKCHHS PAKeTLl DHGHCKTHBHYIO CKOPOLTL U, HCTCYEHHSI ras3oB *)
CYUTAThL BOCTOANHOR Macca pakeTsl H3MENHACTCH N0 JaKOHY M == mof (1)
{3akon cropauna) Cuna conporunienust Bozayxa fBjsleTcs 3apaHs
Hoit hyHKILNEH SCKOPOCTH I NOJIOWCHIA paKeThl: {?(x, x).

e f R(x, x)
O'{Bef'. R 0 v‘—“mnf(f) .

45.3(45.3). [1poutTerpupoBaTs ypaBHCHHE ABHAKEINH NPEALIAYUIEH
sanaun upu’ m = my(l — «f) u R =0 Hawanunan ckopocth pakers
¥ nosepxHocTH 3emak pasua uyao. Ha kaxow sucore Gymer mnaxo-
auThed pakera B MoMewTw [==10, 30; 50 ¢ npu v, =2000 m/c n
o == 1/100 12

Oreer: x (=2 [(1 —at) In{l — o) + o] — £=. x(10)=0,54 KM,
x{30) =5,66 ku, x{50)= 18,4 ku.

45.4(45.4). Pakera uauasibHOA MacCLt M MOANRMAETCH BOPTHKADL-

HO BBepX B'OMIIOPOAHOM NONE CHABL TAMKCCTH ¢ HOCTONHIILIM YCKOpe-
HueM ng (g — yckopenve 3eMmuoro Tarotennsn), Iipenebperas compo-
]

. dm
) Tara peaxtuBoore aunravenn ofnipepearercd diopMyaof Pnf"'—-&‘—' v, rae

g — sdpeKTHBUAR CHOPOCTD HCTCUCHHS,
'
H
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THB fenNey arMocdepnt 1 cunzasg sh@eRrIBAYID CROPOLIL Yo ICTCYE-
B 14308 TOCIOSIDOK, OAPCHL THTDL ]) 1dROH HIMCUCHES MacClt -

Kelnl, 2) Jagoll BaMCUed Maclll PAKel NPH OrLyICiBmg (oas 1i-
roTennd
nt1 . ns
Oraer: Y m=mﬂcxp(— gt ). ).)m=m.c\])(—--a—r .
L3 “

45.5(45.6). Macca paxern, onncannoil B 3agave 4H 2, usMensacres
A¢ { == 1, 1o 3arony m = mee~* [IpeucGperds o 10l ConpoTimacnin,
NA LU ABIKCHEE PAKCIDL H, CYNTAS, Y10 K MOMCHIY DPCMCIHH o Bech
AP MPARTHLECKN CLOPLI, OUPEedHTh MAKCHMAILRYIG BHCOTY HO/b-
eMd pakerst B Hauanbitblil MOMCHT PareTd HMeda CFOPOCTDL, PaBHYIo
HY 10, 11 HASOARTACE 1 ICMLIC

Oreer 1 =—'g§-(av, — g)13, 1Ae Us—3 pekruByan CKOPOCTH He-
TCHEHHA 12308 U3 PAKETH

45.6(45.6). [Mpu yC.iopHAX NPCALIAY HICH 324a1H ONPCICTUTL dlla-
ueitie @, OTREYQIONIE: MJKCHMJAABLIOH HBOIMOKHOM BLICOTC MOABEMA
pakeThl fmaz, M BuUHGIDL Tmax  (BeAnunny p== aly = o (mefm,)
Heo0XORUMO CHHTATh NOCTOAHNOH, My— MACCH PARCTLL B MOMeNT /),

Orser. oo = oo (Miuosennoe lopanie}, ., = p‘v;’/(‘zg)

45.7(45.7). Ilpn ycaopusx 3apau 455 n 45 6, 3apapmnct Koaggu-
UHEHTOM NCperpy 3k k = av./g, OBPCACIHTL BHCOTY noAbema H pa-
KeTLl B 3aBHCHMOCTI OT }:\ iy

OTB(."T. H —_ Hm_;x(k -_ l)/k

45.8(45.8). Pakerd ciaptyet ¢ JIyuul HePTHRAADBIO K ¢ GOBEPRHO-
CTH, DdGerTHBIaaA CKOPoLr, nurenents v, = 2000 m/c Yueao Linon-
KOBCKOro z = 6§ *}, Onpeacsnrs, Kakoe 100810 GLThH BPLMRA Cropanns
TONAHBA, UT00K parera ANCTHNGa ckopociu v = J000 m/e (ApHHATY,
UTQ YCKOPEHHE (AL THUKCCTH BOANIK JIyHM nocToamio n pasne
1,62 m/c?)

Orger =2 mmi 4 c

45,9(45.9)., Pagera ppumercd B OAHODO/IHOM NQAE CHAW THIKECTH
BRCPX € NOCTOAHHLIM Yyckopewuem w© [lpeunefiperas conporusacunem
aT™Mocheph! B cudiasl IQQeRTHBRYI0 CKOPOCTL U, HCTCYElMA TA30B [50-
CTOAHHOK, gupenedauth BpeMs T, 3a KOfopoe Malca pPaKeTsl yMehh-
WHICH B 1Uba pasa

Orger. T=v, In2/(w + 4).

45.10(45.10). DHdCKTHBHAR CKOPOCT, HCTEUCHKS T'A30B H3 DAKErHl
v, =24 xm/c Kawofi npouent LOJKEH COCTaBAATL BeC TOMmAhBA OT
LTapiGBOIO Beca pakeril, YTo0W PAKETA, ABMMYILAACA Ble TIOJS TATO-
TeNKs H BHe aTMOochepul, npuoGpena ckopocTh 9 KM fc?

Orger 1lpnmepuo 98%

45.11(45.11). Pakera »#BHMETCA NOCTYNATENBHO [PH OTCYTCTEBHYU
THTOTCRHA H CONPOTHBACHHA cpeibl. DPPCKTHRHAA CKOPOCTL HETCUe-
g 1430 o == 2400 M/c Onpeaeants yucao LlHoNKOBCKOrD, eciin 8

*) Wi acw Lijoone (ore HAJBIBAETCA OTHCUWENHE CTIPTODON MdlCl Paxerh K
MALCL PR Gy TOuIBUa
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MOMECNT NOMIOTO Cropania TONJANBA CKOPOCTL pawreTnt Gyier pasia
4300 m/c

Orger. z = O

45.12(45.12). Teso nCpeMEenHon M3ALCLl, HMCH HAHLILIYIO ChOPOCTD,
PABHYID 1Y.110, JABHAETCH ¢ NOCTOMIHBIM YChOPENNEM i f0 TOMIOH-
TATLHLM UAAPABIIONIHN, DHHCRTHBIRA CLOPOCTL NCTCHCHHES 14308 Uy
nocrosisa  Qupeneants, NpeHetperdd CONPOTURACHIE Y, HYTh, NPON-
DENHLOD 1EM0M A0 TOTO MOMCHT:, KOIAG €10 MdCCd YMCULUNITLL 8
k paa.

Oraer: s == v.2(In £)2/ (2w).

45.13(45.13). Peunirip BPCABIYNLYIO 3a1A1Y, NPEJUO0 10A4ND, YTO A
Te0 NefiCTBYCT LilLia TPCHIEL LKO-IbACH i

IJU; ,
=W(Iuk)~, rae  f-— noaddumuent  TPCHUA

Orger: s
ChO 1L ACHIN

45,14 (45.14), Teao ncpeMennof Macchl ABHACICH 1O CHCIHABHBIM
HaNMPABASIONIIM, HPONOACHALIM BAOTL JhBAropa  Kacdreantioe ycho-
pettic W, = a noctoauno He yuurrisase CONpoTHBICIIE ABHMACHINO,
OMPEAC/IHTE, HO ChOJBRO PA3 Y MCHBIIKICR Mdalla TC 18, hO113 OHO
ctenaer ojti 06opoT BORPYE 3erian, ecty MPPen ruBHAH CHOPOCTDL 1L~
Teuenna ras3on v, = const Kanono fonmno Oulri yonopenne a, 94To0H
nocne ouupro ofopora reao nppolpe.o NCPBYIO KOCMEHYCLKYIO ChO-
pourn? Pannye 3eman R,

Oreer: B exp(2 4/aRafv,) pas, «=g/(4x)

45.15(45.15). Cupeactntr, 1t npoiLuyiefi zagaue Maccy TON.IHEA,
CLOPEBIIYIO K MOMCGHTY, KOMa AaBUEHIE TeAa LR HAUPIBASIOHMe §y-
ACT PABIG HYJHID

(- )

Orger: my,=npg\l—e ‘¢ ),

45.16(45.16). Teno (hoaR3IHT AO FopusonTanbhsin petocam Ilere-
velne 12%a DPOICXOTHT HCPTHRMILIIO BHI} € HOCTOAHHON 3(ihehrnsp-
HOH CKOPOCTLIO ¥, Havwaawullaa chopocTh Teka pasua vp HauTh 3akoH
H3MEHCHNR CROPOCTH TC.Ia # 3AK0H CFO ABILKENNH, €CAN N3Menenis
Maccul UPOICAOMNT 10 3aRONY m = mpy— al Kospduunent rpeuns
ChONBIeHHA paBel f.

. — il o et
Oraer: v=uy f[gf—ueln—-——-mo_m]. S—Uu!—f{T—

-1, [Hn iy -i—&:f—t— (ln (my—al)—t — —%’"—(lu ny — l))]} .

45.17(45.17). Peuntts npeastayniylo 3azauy, ecsin H3MCICHIE TOM=
Jutsa OyAeT fPOHCACAHTL MO 3ALOHY m = #ge~% Onpeaenurt, npu
Kanoy o Teo OyACT ABHFATLCH ¢ MOCTOSIION ChOpPOCTLIO o
fid
Oreer: v=uy—f(g —uv,)l, s=v/ —flg —uv, ), a= f-.
- .
45.18(45.18). Kanon nyte npoiiner paneta na npsMolsefiHos
aKTHBHOM YYAL1he B UYCTOTE § TpPI OTCYICIBHH CHil 1S10TeHHA 33
Bpems Pasiold OT HYACBON 11AMANLIOA CKOPOCTH A0 CROPOCTH, pasuoil
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SPPCRINBEOA CROPOCTH HCTCICHHIL DPOASKTOR CIODANKY ¢, CCAH #3-
BECTILd HdqaabHast MaLld Panilbl Mg 10 CCRYRLUIBIS PdLko t 32

Tty € =2

Oraer: ¢ —= —5

v B2 @ = IIRHePoa0 S0

45.19(45.19). Pagera ABIKCILH OPAMOHIICHHO BIE {108 11 0TG-

HUst H P orcyrorpin coupornp.erna Tanrt paloty cittm 814 K
MONMCH Y, ROI/t CFOPHE Bee TOIM HiBo  Hasdannast Mated parersl g,
KoHCH st — ity S(PeRTHBIAA CKOPOLTH HLFCUENHS U, NOCIONINA

Orger: A=mu’(z~ 1 ~Inz), z=m [in ‘ _

. 45.20(45.20). [Ipx KaKOM OFHOIILMK 2 HAYAKLIOR Al | KOHEUHOM
My MALC pPARCTH, ABHMYHiERCA DPAMOUNIIENHO B HYCTOTC H TIPH o7
CYJCOBI €N 1 THIOTCUUA, CC MEXAHNMECKIT K Il I, OTMPEJIC.IHCMbIH KaK
OTHOMIENIE KL HYEUKOH SHOPTHH PAKCTH! 110C.1€ BLUFOPANHA TOILIHBA
K 3aipatentdol suepri, iMeet yanboavines juagente?

E a—

Orger z— gopedb ypasuenns Inz= ‘”]2_{_2”

15.21(45.21), CaMoneT, BMCIONHE MACCY Mg, API3CM.IACICH CO CKO-
POLIO U ita, moaspituin aspoapoM  Buaencyere afaedeucnns macca
CAMO 1€Ta UPN ABHIKCHNH [OC/AC NOCAAKH YHEAHUHBACILH COTAACIO
hopyyne m=my -} af, rae g ==const Conporupieine ABHKCHKWO
CaMo Ieia 10 aIpoAPoMy NPONOpUMONA.ILHO ¢i0 necy (koaddinnuent
uponopuuouannhoct f) QupeaesHTh NPOMEKYTOK BPCMeHN A0 acia-
ook camotera ¢ ywerom (T) u Ges yuera (Ty) imenedds ero

Macct Haifin 3akott HSMCHEHHA CKODPOLTH C TEUEHHEM BPCMElH,

vers T om0 favy_ ) o=t
Orger: T=— («\/l + Tams 1), 7T, TR
— 2ot — [ (2mg + af} f
5 2 (g + al) ‘

. 45.22(4522). DPdekTHBHHC CHOPOCTH HCTCYENHS NEPBOK H BTOPOA
CTYilCU]Y ¥ ABYRCTYNEHUATON PAKETH  COOTBCTCTBENIO PdBibl ¢l ==
= 2400 mfe u v =2600 wufc Onpcne.nin'rb, CYHTAN, WI0 ABHIKCHHE
TPONCXOAHT BlE N0/l TATOTCHHSL B aTMocdepnl, wnc.ta Ilnoakosexoio
Aast OfieCTIBNCHUA KOHeUHOH CHOPOCTH Uy == 2400 M/c mepBsoH cTyneHn
H woneanol ckopocty vz = 5400 m/c proport crynenn

Oraer 2y =272, 29 = 3,17
45.25(45 23). Cunras, uto y Tpexcryienuatoit pakers yicna Luoa-

KOBCKO; 0 W thdieKTanuLic CKOPOCTH e uCicHenna ¥ Bcex Tpex cTyne-
1en QEIIAKO!L 11, HafTn whcao drodkosckoto npn v, =24 km/c, ccan
110¢ 1€ PO AR BCETro TOMIHBA CKOPOCTL pakeThl patua 9 BM/c (B tus-
npeM HoAA THIOTEHHA W COMPOTHBJeNHEM aTMocdepnl npenedpetti)

Orger z=3,49. :
45,24(45.24). TpexcTylieHUaTan paKkeTa ABHMKETCA ROCTyNaresiLiug
fIpi OTCYTCIBIN THPOTCHHA w conporusienns aimocdepnt Ddderrun-

HBE CROPOCTH Beredendsa B owpena [noanonoro aas weex ciynenedd
OTHALOBE B COOIBEICIBONIe panuts o, = 2000 m/c, zxfl Onpejie-
JUTh CLOPOCTH PaKelhl NOCIe CrOPAHNSA ropiovero B CPBOR CTYNEHH,
D BTOPOSH 0 B TPETLEY

O1aer: vy == 3465 M/c, vo = 6930 m/c, vs = 10395 m/c,
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45 25(45.25). B smoment, Korna npubankaonumes ¥ Jlyne kocan-
HECKHH KOPaliL HAXORKTCH Na pactTosnui f ot 'ce nosepxXHocTH H
BMECT LKOPOCTL o, RAnpJBiaeIniyio K uentpy Jlyuw, sriouaercd 1op-
MO31Ofi ABHTATENH YUHUTUBAN, 4TO CHAQ THIOTEUns ofpatno uponop-
HIOHANLIE KBJAPATY pacLiofdyus o1 kopabas ao ucwrpa Jlyuw u
NPHHUMAR, 9T0 Macea Khopdbis NAMENseTCA 1O 3aKoNy 1 == moe@
(Mo — matca pancrty B MOMCHT BKJHOUEHHSL TOPMO3IIOIO ABHrATE i,
@ — NOCTOSHIIOE HHCAOY, HAWTH &, BPH KOTOPOM ROpA8.ihb COBCPUINT
MArKYI0 Nnocafiky (T ¢ Gyaer HMCT CKOPOCTDL RpHAYHeRHS, paBityio
nyao) ddienTHBIAA CKOPOCTH HCTeuenusl radon o, nocrognua,’ Pas
wye Jivig R, yekopeune il Takecry ia Jlyue gi.

¥

% eak

Orser ¢=g g+ mFm

45. 253(45 26). Hantu saxoH m3senennn Macehl paner, Havaswef
JBUKelHE BEPTHKAABHO BBCPX € NYNEBOS 1AUAILA0N CKOPOLTLIO, C0JH
€¢ yCKOpeHHe @ NOCTORHHO, & COUPOTHRICHAC CPLAB NPOHOPILHOHA. (LHO
KBUAPATY CKOPOCTH (b-——xonrbrpuuneur nponopsod.nocty) Ilone
CHALL TAMKECTH CYHTATh OAHOPOAHLIM. DhHPCKTHBIAA CLOPOCTL ueTede-
HHR 1434 U, HOCTORNNA

Omer
2bv%e? ) et N n ou bu® as2bur?
Mot T gy e T T o

45 2‘?(45 27). Pakera NCPCMEIaeICH B OHOPOANDM 10N CHAW 151+

KECTH B0 DPSMOH € TOCTOSIHEM YCKopeHues v Sta npamas obpa-
ayer yrad o ¢ 1OPHIONTAILNGH BAOCKOCTHIO, npoaeneunou K NOBCPX»
HOCTH 3eMAN B TOUKC JANYCha pakein,
Tpennondi ag, 4T0 fexTiHBHAX CKO- _y
POCTL HCTEYCHHS 13308 ¥e NOCTOAHNA
RO BeJHMHHC W NHanpasnenio, onpele-
MHTh, KAKOBO JIOMAHO GHITh OTHOWEeNIE N
Hauaasitoh Macckt paxerol K Macce pa-
KetH Ges Tonsuea (uncao Hrosaxos-
CKOro), ec/H K MOMCHTY CrOPaHMsl TOf-
JMBA DaKeTa OKalajack Ha PacCToOAHHY
H ot ykasamioli sole kacaTesbHOd 10+ K 1amade 45 27
CKOCTH

_tasa [Tl
Orser: z=e"e P V504 prre p—yion, ofipasyemuit cropocToio

i sm o
¥, € KacarTeauNodl HAOCKOCTLIO, pannnlit f == arctg-—-—ms-%—g-

45.28(45.28), Teno nepeMeyHoit Mdccht ABHIKETCR BBEPX ¢ AOCTORH,
REIM YCKODEHHEM @ N0 1ePOXOBATHM NPAMOJHHEHHIM HanpaBasio-
WM, COCTAR/SIONAM YIroN & C TOPH3OKTOM Cunrasn, yro nojse cuant
TSLKCCTH ABASICTCH’ ORHOPOANLIM, @ CONPOTHSACHHE dmr)cc])epm OBH.
JKEHHIO Teya TIPONOPUHONAJILIAO NePROi cTeneny ckopocTH (b -— Koad-
dmupnent conporus.acinis), HAATH 3AKOH HIMEHeHUS maccwt Tena i
dexrunan cKOPOCTL ucTeMCUNA Ta3a v, NOCTOAHNA; KOIYHHUICHT
TPEHHA CKOJIbREUHA Mem/ly TCHOM M HanpdBAMOMHMH pasei f.
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-
Oraer: m—(mg— bwj" )e Yo ---b—tf-(t—-&-). rae o, =w J
W | w,

+ g (stna<f-fcosa), my— navansuas Macca Tena.

45.20(45.29). Aspoctar BecoM @ DOLMIEMACICH  UEPTHRAIBHO H
yoAcKacT 3a coboit cnoskeHunit na 3emse Kawar, Ha aspocrar meir-
CTBYEI [IOThCMHAA Ciia P, (HId TAKECIH H CHJ4 COUPOTHBHEHuS,
NPOHOPHKONMABHAS  KBJAPAiY (KOPOCTH R = —B4% Bec cuuhuun
ATIRLL Raudta p. CoLraputs ypannelne ABHKCHUH a3pocraTa
N R o
] @4 yx Q-+ vyx ,

45.30(45.30), Tlpn  ycaosusx upenutayuled 3ajauy  ONPeReNUTh
CROPUCTD I0ALEMd azpoctata B nmavaaminin MoMenT aspocrar Hemo-
ABIDECH H NAXOMHICH 1A BhicoTe fy

Pg [I @ + yH, )2(l+ﬁ%)]_

Betn L® U QFvx
g
2 Qv 3+ﬂﬂ-.;]
T ToRg v [I —'( Q+-Yt°) (Q ~+ vx).

45.31(45.31). lapooGpasnas BoHRIAA KaNAN naaaer BEPTHKAADIIO
B ZIIMOLQJC[)EE, HACHINENHOH BOAAHRIMH ndpaMH Beyencteue KonAacuca-
BHH Maccid KalK BO3IPaCIACT TPOTOPUHOIIAALHO I'IJiOllIaJ.’Il‘I Qb HODCpX-
itoeTH  (KosddiinneHT nponopunoudiocry «) Hawanenuui paaunye
Kandanp rg, L€ HAadaskNad CKOPOCTL Ua, H4HAALHAA BLICOTA ha. OHPE}IE-
JUFh CKOPOCTb KamAR H 34Koll HIMeHENHH e¢ BLCOTH CO BpeMeHeM
(conporupaennes ABKHXKCHHIO Npeuetpeun)

2

Oreet: v=—g

Orger: =

¥Yxasauue MNokasats, ate dr = adl, u nepciith k¥ Hoboil neranucHMol nepe-
HCHHL

Yl & ? 4 "3
Qreer: x=hy+ o | — - — ;-2_2,-5.{._;{].

3 4
fy 8 fu
U=U"—rq-—f1"u- r~75-' , THE r=ru+at.
45 32(45.32). Pewutsh npeanynyio 3a1auy » upefnoJioKennt, YTo
a Kaido KPOMe CHAB FAMECTH AeALTBYCT ellle W cH/a conpoTHBe-
BUA, NPONOPUHOHANKHAR ILIOMAAN MAKCHMAILHOTO NOLNEPeUullo]o ceve-

UHST M CKOPOLIH Kanan R = —4fnr?y (B — nocTossumit koadduuuens).
[ L aa N ]
L 1 4y —iB+a)
Orger: x=hy T T + 9,1, X

Ls
1 | 2 2
e [r"Twﬂ'“u’ — r—;—(16+261] _.£ (r - rﬂ)
0 20 (4o - 38) °

%(1u~!~3ﬂ)

3 3
. or ary = (u-[-ﬁl] =it P)
U__4a+3ﬂ+[ i Y r .
171e r = rq + i,
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45.33(45.33). Caepuyras B xayGoK TsiKenas OAHOPOAHAH UENb Je-
HKOT 11a KPalo TOPH3OHTAALIOIO cToA2, IpHYeM Blada.le OAHC JBCHO
Leni JIenOABHKHO CBemnBagTcst (o crona Hanpasnsg ock ¥ BepTi-
KANLHO BHH3 H NPHHLMAN, UT0 8 Hagdasbibi Moment x==0, i1 =0,
ONpPeNeNnnTh ABHMEHHE LenH
" "Orser x=g1?/6

45,34(45.34). Liens cioxcHa Ha 3eMJje H GAWHM KOULOM MPHKpen-
Jleng K BalOHETKe, CTORUICH fiId HAKJOHHOM Yy4acTke HyTH, oOpa3yio-
weM yron o c ropuiontoM Kosdduumenrt Tpenns nemn o 3emjuio f.
Bec epnnnbont miamimt uenu y, pec sarouwetkd P, CxopocTh BaroHeTki
B Hauyadblblit MOMEHT vy OnpelenHTs CKOPOCTh BalolETKH B Moboli
MOMENT BpPeMeHH H BBISLIHTL HCOOXOXHMMOE YCJIOBHE, NPH KOTOPOM
BarOHeTKa MOXET OCTAHOBHTLCA

o x* Py s [l P ]
roer: S = rpp gy S BT

iPg
4= 3 gxsma+ [l ‘P+Yx}2]cosu—-—3—fg.\:cosa.

Ocraliopha MOMCT HMEGrh MECTD NpH BHINOJHEHHY HepaBeHeTsa [ >
>tiga

45.35(45.35). Martepnaabnag TouKa Macch m NPHTAMHBAETCA 00
3aKOHY BCCMHPHOFO Taroretnst MulOTOHA K HeNOABHIKIOMY UEHTDY.

M,
Macca ueHTpa Co BpeMeHeM MeHAeTCst NO 3aKOHY M — ——— Trar Omnpe-
HeJHTh ABHXKCHHE TOUKY
¥xasanue TlepefiTh g nonuly XKOOpAMNATAM € pOMOWLY COOTHOMWICHMY
X J/; |
SThw T T d e (I F ol

Orser, Ypasueuns Nsuacluna B Koopawnatax §, n umeior sup (f —
NOCTOANNAS TATOTCHH)

ST =0 S0, o= VBT,

W K IpPHBCOCIIONY BPEMEIH T =

T. ¢ OFBCHAIOT UGLI'IHIJIM YPOBICHHAM B chlydae [IOCTOAHHBIX Macce.
IoaToMy B SABHCHMOCTH OT HaaAbHLIX Y(JIOBHA B HepeMeHHBIX § u g
HMeIOT MeCTO 3AJHNTHUeCKHe, mapaboanueckHe wiH runeplosHueckue
OpEHTH

45.36(45.36). Mlas OGuicrporo coofuienys poTOpy rupockona Heof.
XOAHMOro yucja oBopoToB NPHMENAETCA PeaKTHBHLIA 3anyck, B Teno
pPOTOpa BAEJHLBAIOTCS AOPOXOBBIE WaALIKH 0Bimielt Maccou nig, NPOAYKTW
CropaHHs KOTOpMX BLOpacmBalTes Yepes cnenpannuble comna [lIpn-
HAThL MOPOXOBLIE WWAINKH 33 TOWKH, Paclio/IOKeHHBIC Ha PACCTOSIHHH r
OT oCH BpameNHsa poropa Kacareavras cocrasagomas adpdpexTuBHON
CKOpOCTH HCTENENNd NPOAYKTOB CIopaHusa 0. HOCTOAIHA.

Cuuras, 4to 00K pacXoA Macch HOpOXa B OfNY CEKYHAY pa-
BEH ¢, ONPEAEAUTh YrJIOBYI CKOPOCTh © POTOPA K MOMEHTY CropaHusg
Mppoxa, ecAH Ha POTOp NeHCTBYET MOCTOSANHKIE MOMEHT CONpOTHBJE.
uns, pasuwiit M Paanyc potopa R. B uanaibetfi MoMenrt poTop Ha-
XOOHTCR B NOKoe,
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_Ei"?cq;‘lf_m_::.:.'_. rac  Jo=1JIn 4 mor? Jp- MOMeuT
RELPUIH DOTOPJ OTHOCH LEALHO OCH B ANLEIIHS y

. 45.37(4547). Tlo AnnbIM APEABIAYIICH 34dMR HUTH Yriosylo
CROPOLIL DOTOPA [oule CLOPAnHsS 1I0POXd, €cAW Ha POTOP RCHLTRYeT
MOMEHT  CONpOLIIEHNIA, NPONOPHHOHAJLILIR €0 ¥IJI0BOIl CKOPOLIK
(b — Ko3duitiien F POROPUHONANLIOCTH),

-4
J
Oraer 0 s 7L, [l —(—f-) e ]
b i ,

| 3
45 38(43 38). Muoroctyucnuatas pakera COCTONT H3 moJe3loro
FpYsd B oCc1yucnen Kamndas LTylieHk [IOCAE H3PACXQOOBaHHA TONMAHBA

Oraer: @ =—

dreon % 1~ OUCNINETCA OT OCTAABION KOHCTPYKUIH.
Vel /\ E‘ r [log cyGpakeroli noHMaerca coueTanne
P It A 5“, paGoTaiolteli cTynesn, pcex nepaGorap-
’ &5 ‘g B o HIHX CTYNCHEH H NOJEIHol0 Fpy3a, Opd-

2 femy e as "mlg : ueM JAs AdHHON CYGPaKeTHl Bee mepa-
~F o GoTatoulne CTYNEHH W NOJeINnil | PY3 B~

o R JASIOTCA <NOSCIHMM TPY3OM», T € HaK-

_ L HAS parera paccMATPHBALTCH KAK OMNO-
Zempre crynenyaras pakera Ha pucyike yra-
i 3aHa HyMmepauns cTyneded n cyOpareTH.
fm.;r:!*eﬁb Tiycis g -~—pec ng.r:'eauow 1pysa,
| I, — Bec TonnHBe B -0 crynenn, Q, —

| K 1roat 453 cyxou (0es 10nauBa), Bec i-CcTynens,
(, — NOAHBIH BEC I-H CYOpaKeTLL.
Bisoas B pacemoipeune dicno LIHOJKOBCKOIO i Kamioh cyfe

AKeI Bl
P G,

i =
+

H KOHCTPYKTHBHYIO, XapakTepHCTHKY (OTHOIUEHHE TONNOMG Beca (Tye
NEHH K ee CYXOMY BECY) AN KAMUON CTYNEHH
— &t

G
' 5 i l H
oupefieniTh NO/RKIA CTApTOBKI Bec Brell parethl, Bec k-f cybpakerw,
BeC TOMJNBA £-H CTYHEHH, CYXOH Bec R-H CTYNEHH

8y

{
Vikasaune TIpp peenns sanays BBecTH & — <OTHOCHTCNbHN Beck ¢ /i cyG,
paxeTH, T € OTNOMIEHNe HJ4AMBIOTO Becd CY6pakeTH K Pecy ee moAcaKoro rpysa)
oy = (71 G, ttz == G4lGy, |, 0a = Gafg

N n s l . n l'i s l
v O = il B —a i~ ¢
Oraer: G.—-—q”z;” ol G, QHZ;” PRt

-

z, — 1 v i P
k . — 3
Py= -—__sz Gk' Qk'_'

sk—-l

th)OPMi'.nu deprperTa).

&5.39(45.36). Hunyxciynenuaras paKETa npeasasadena COOBUIHTE
noaesuoMy rpys3y ¢ =1 &l cxopocrp v =06000 m/c. Ddpdexrupuue
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CKOPOCTH HCTEUeHHs rasoB y CTyMeHC# OHUNAKOBLI M Panithl U =
=-2400 M/c KoucTpyKTHBHBIC AapAKTEPHCTHKE NepBod H BIOPOH CTy-
nencit ¢oo18C1CIGCREO paBint sy == 4, S, =5 (cM, Janawy 45 38), [pe-
nebperdss cilon TATOTENNst Jeman H conpoTHBAenHeM armocdiepht,
onpepenntl icxa LlwoakgBckoro aas nepBod W BTOPOR cyGpaker,
MpU KOTOPHIX eTapToBulit bec G| paxkeTsl SyHeT MHHHMAJLNGIA.

Orser. zy = 3,12, 2z, =391, G, =152 xH

45.40(45.40). Vicuoansyst nannele npedniytues 3anadu, onpeleauTsb
ANS K4AKDOH CTYNEHH BeC TOMJIHBA H CYXOH BeC

Ykasanue Henoabsosate dopmyant 07ncTa K 3alawe 45 38

Orser: Py = 1004 «H, P;=10,5 kH, ¢ = 33,5 «H, Q; = 2,6 vH.

45.41(45.41), YeruipexcTynenyaTad pakeTa COCTOHT H3 YeTslpex
paker, KoHcTpykTuBIlas xapaKkTepHCTHKA S H 3()(eKTHBHAA CKOPOCTDH
v, ¥ BCeX paker ojvHaKoBul M pasuut s =47, v, =24 xM/c Kanop
noJikel BbiTL cTapTOBHIE Bec pakeTh, yTo6bl ona rpyay B 10 kH co-
obwmuna ckopocty v =9000 M/c? (BocionszoBarbea QopMynaMn ot-
BeTa K sajaue 4538) '

Og’ser: 3720 kH.

TJWABA X!
AHANHTHYLCKAA MEXAHHKA

§ 46, TNpupuun BO3MOMHLIX pepememgnuﬁ

46.1(46.1). I'pyz Q noannMaetcs ¢ NOMOWKIO AOMKPATa, KOTOPHHA
npuBOANTCA B aBHkeHle pyrositkoii OA =0,6 m K xonuy pykostru,
nepieHIURYISpHO ed, npuoxKerna cuaa P =160 11 ‘
’ =

({5 €00 A

7 7

[
K raaave 46 1 K yanave 0 2

Onpejenury Beauunily CHanl TAXKECTH Cpy3a @, ecqan ar BHETA
AoMxpata ki =12 MM, )

Orger: Q = 52,2 xH.

46.2(46.2). tla MJXOBHYOKX KUJACHUATOFQ NPCCCd AefiCTByeT spa-
wanoigl moMent M, ocb MAXOBHUKA HMEEL 1ld KOHUAX BUHTOBHIC HA-
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peIky mara A NpOIMBONCAOKHOID HANPAR 1CUHA M HPONOAHT Hepes
Ase 1afiKH, MAPHHPHO UPHKPLILILHIBIC K ARYM BCPHLLHAN CrepiRIeRoro
poMGa €O CTOPOHOIO &, BEPXHAA BCpPIIRHG poMOd JdKpCnICHE 1eno-
NBHIKII0, UHMHAS DPHKPENACId K FOPHIOHTAABLUON ILIITE Dpeccd,
OnpeneanTh (AAY RABACUHR RPLLLa 1ld CKUMAGMLH HPEAMET B MO-
MellT, KoL yLo4 upy sepiine pomia pased 2«

A
Orger: P=n -':;:—L'IEI @

46.3(46.3). Onpuegeanih JABHCAMOCTL MEKAY MOAYAAMH CHA P &
Q B KAHHONOM npeLce, euan Lkad PoUpHAOKEHa K KOHLY PYKOATKH
JOIRHEL @ NCPUCHARKYAAPIO Ocw BRHTA H pykoaTkn llar senTa pa-

sen it Yioa HpH BeplIvie Kinia Ly
paBen & L5
2ma e
Oreer: Q= P_h—lg_a— . "
m
K
——F 21— i

K sinvie 463 K samane 464

46.4(46.4). Pucyilor npeacrapiser cxeMy MallHHbL AAS HCAHITa-
nua ofpasuon wa pacrskenne OnpejienTy, 3aBHCHMOCTh MEKILY YCH-
anem X B obpasue K it pacciosnnem x or rpysd P macew M o ero
o Ity/1eeoro nonoxennst O, ecfin opH DOMOULH
rpysa @ MalupHa ypaBHOBelieHA Tak,
YTO UPH HYJCBOM noJoXeuuw rpysa P o
HpH oTeyTeTBul yenans B K pee poyark
ropHzoHTaAbie  Hapw  paccrouuun

-

LI F Yy

li'] 2 He

K Orger; X=Mg J:i:
\ 46.5(46.5). I'pyas K u L, coenuncuneie
h 3apave 466 cHcTeMoll pHYaroe, HIOOPAIKCHHEIX HA DH-

CyiKe, HaXOHATCH B pabuopecHd. Onpes
1

IeAHTL 3aBHCHMOCTh MEKAY MaccaMi IPy3oB, eCiH HaHo: 'R:‘- TR
oON I DE

1
oM 3+ DF - 10
BC ON DE 1
Orser: My = ¢ G oF Mr = 355 M-
46.6(46.6). OnpefenuTh MOLYAb CHANM Q, cxumalomiefi ofpasen A,
B pLMaXkuoM npecee, n3obpaxennom Ha pucynxe, Hano: F==100 H,

a =60 M, b=10cM, c =60 M, d =20 cm,

P42



Orser: () = 1800H.
46.7(46.7). Ha nnatdopse » torne F naronrures rpys macch M.

Dnuna AB= a3 BC=1¥6, CD =, K ="d, n.uua naardiopun EG =
= [ Oupepesuts’ cooToOWeE I e Memly A tiuan b, ¢, d, {, npn KOTO-

H“—a -.149,,.

Loy
! g tehy
A ﬁ..mLI :

P

K s3anagc 468 K sanave 467

pPOM Macca mt THDH, YPaBHOBEW!HBAIOWEA CPy3, Ile 3aBUCHT OT I0.10-
HKennrd ¢io Ha nnaTdopMe, u uakTH Maccy THPH m B 3TOM cayuae,
btc 1 _ b
o M= M

46.8(46.8). K noasyny A mexanusma sanuncorpadd npujomena
cunz P, HanpasieHnasd BAOJAL HanpapJ/Aiolied N0A3YIAa K OCH Bpaute-
una O kpusomuna OC KaKoH Bpawlalomyi MOMENT HaZo NMPHNOIKHTD
Kk kpusowgny OC mas rtoro, 4yrobm '
MexXaHH3M OnA B panyoBeCHH B no- ¥
JoXeHud, Korga Kpusomiun OC |B
06pazyer ¢ udupapisioned rnojasy-
Ha yron p? Mexanusu pacnionomen Al
B rOPH3OHTAJILIOA NAOCKOLCTH, TPH-
yem OC=AC=CB=1\

Oreer: M == 2P cos .

46.9(46.9). Tloaucnacr cocrour
H3 HemogBHkporo Gaoxa A n Hs n 8
OORBHAINX DAOKOR OI!DEILCJTHTI-: n K aanpue 468 hoapnnue 469
CAYHMAC  PABHOBCCHA  OTHOWICHMHE
Maccst M nopuuMaeMoro rpysa n cuie P, npuaoAKeiiion x Kkonuy xa-
HaTd, CXOARAMEI0 ¢ HeMmOABMMK Horo Broka A

Orser: Mg/P = 2,

46.10(46.10). B kyaucHoM MexadMsMe npu kadaiuu puuara OC
BOKDYr ropusontanuHoft oct O nonsyn A, nepeMemiasicn BROAL pul-
yara OC, npuBOAHT B ABMIKCHHE CTepens AB, Avmxywmniics B Bep-
THKAALHBIX Hanpasasiomux K. Haust pasmepntr OC=R, OK =/
Kakylo cuny Q Halo npusioxuth neprneHaukynapuo xpupowuny OC
p Touke C ans TOro, UTOOH YpPaBHOBECHTL cwiy P, nanpapiennyw
BAOML cTepiKitst AB peepx?

Pl
Orser: Q_--—TRCOS x

Orser:

a3



46 11. Kyaax K saccws My vaxojurces 1 noxoe Ha T1AKOE ropH-
SONILIBHGH NIOCROCII, WL W PRnBan crepxein AR sacan My, go-
TOPLIE PACHG UKL B HLPINRAILNEIY HaHPJBITAIONIHRY CHuieMa Haxo-
AHTICH B ITOKOL 10,0 JICHCTBHEM CH Ibi F, NPILKBRCHHION K Ky 14Ky K no
Jopnsontaan  nanpaso  Oupejlennts
mMoay.b wtdnl F, ccan Gokosdst no-
BEePXHOCTH  K¥Jdxd  ofpda3yer ¢ 1o-
prsoutom yion e laurit Takxe

K o3ataue 4010 K narie it
00NIaCThL SuAUCHIA MOlYAsA cuabt F B caydde HerAdaKkol TOpHIONT AL
HOH WWIOCKOLIN, ECAH KOIMPHUHENT IPCHHA CKOALKEUHT MeXKJY ocHo-
BalHeM Kyddka K H 1OPHIVITAILHOM NA0CKOLTHIO panen f
Oreer, 1) T'=M.glga, . .
2) Mogtgo — (M - M))g < F < Mogilgo+ f(M -+ M)a.
46.12, Kpyropoit kyaar K maccel My u paguyca R cront na ne-
FAARKOIN FOPH30IN AIBLON 1A0CKOLTR, OH colpukacaeres ¢ Kontom A

e T '
PN N

. o

\ 9% P :

K ordapaue 4b 12 K sagade 1613

crepmun AB Macet Mz, pacnonoXKeinoro B BeprHKAALHMWX Halpan-

JIATHNILHX CHCcTeMa NaxoauTcs B NMOKoe non ASHCTBHEM C(HAW F, npn-

amxeunofi K Kyaagy no ropusontans nappaso llpw srom AM =#h,

Haurn oGaacts anavennit mouyas cnant F, ecan xosupumment tpe-

iy CKONBHMEUHA KYNaKka O TOpPUIOUTAALHYIO (LMOLKOLTL PABeH f.
Orager.

g * VR — i
VR pog — 1My + Mg < F <R pog 4 10041+ Mg

46.13. Kpyrawil sroenipuk A macen M, nacaskeH Ha HENOABRXK-
HYI0 TOPH3OI dAbNYI0 0Lk O, NepHeNANKYIAPHYI0 NJ0CKOCTH PHCYHKA,
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BxcHenTpUK noaaepHKinaer pamy B macent M; HMelomtyio nepri-
hagplpte  Hanpasasomne  Tpendem npenebpeuh  Ducuen rpHeHTCT
OC = a. Flailith Benuunny MOMCHTR #ip, NPHAOKCINOIO K IKCLEH IpH-
Ky, ecau Npit (0ho¢ MdTepiiadviton cueremMs OC ofpaiyeT © rOpHIOH-
TANLI0 VIO &

Orser mo =(M; 4 Mg)gacos o

46.14(46.11). B MexaniuaMe AOMKPaTa Npi BPAULCUHH PYKOATKH A
JULHIEED R HAUHIIOT BpaiaThen syfuatete Koteca /, 2, 8,'4 u 5, xo-
TOpLIC DPIBOAAT B ABRKenuc 3ybuarywo peuxky 5 momkpata Kakyio
CHJLY HdH0 NPHNAOAHTL REPHSHIHKYNAPHO PYKONTKE B Konue ee s

Al

h 3paane 46 14 B 3i1a02 1615

Toro, 4Tobnt Hawka C AP paBHOBECHH LOMKPATa passunia jannienme
paeioe 4,8 kH? Pamnycm 3y6uatux xodiec COOTBETCTBCHHO pPJBHBI
rno=3cM rs=12 cM, ry==4 oM, rs =16 cm, rs =3 ‘cu, aauna py-
KosiTky R == 18 cM, : : '
L Pl

Oreer: P=Q TR =50 H.

46,15(46.12), Huddepennnaiiblinii sopaT COCTOHT U3 ABYX MECTHO
ceszagunx sajgos A # B, 'upusoauMmsix o Bpaitiende pykoatxon €
oyt R [oanumaemeuifi rpy3 D maccst M npukpensen k¥ NOABHA-
Homy Gnoxy E, oxsauennomy Kauarom Ilpu Bpa-
uienus pykosirky C JICBASl BETBL KAHATA CMAlhi-
BacTcs ¢ Bajsa A patuyca r), a npasas BeTbb
HaMaThBLeTC itd Ban pannyea r: {r2 > 1}
Kakyio cuny P Hano npHAOMHTE NepneHaHiy-
JHNHO PYKOSITKC B hOUNG €€ M4f _TO1Oo, HTOGLI
ypaBioRecHTh tpys D, ecan M =720 xr, ry =
= 10 ¢um, r; = 12 cMm, R = 60 cu?

Orser. P = Mg-Zp"~= I8 H.

46.16(46.13). B mexaniiasMe anrunapdaieno- K razaue 4010
rpasmuma ABCD snennst AB, CD u BC coepunennt
URJHHADHYCCRUMN WapHipaMi B 1 €, 2 UHANUAPHUCCKHMH WAPHH-
pamit A u D npunpenneust x crofike AD. K apeny CD n mapnupe C
npH.Iomeild ropusonTatbias cusia Fo. Onpencants Monyas cuant Eg,
APUADACHION B mapunpe B mepnenuankynapno speny AB, ecan me-
XaHU3M HaOAlTCH U paBuosecy b noaoafenin, YKA3AHHOM Ha
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piucynke  Haier AD =BC, AB=CD, LABC=ZLADC=9(",
ZDCB =3P

Qiger; F'g=2F¢

46,17(46.14). Kpusonmuuo nomsynnbin mexannsy OAB cwusizan n
cepeanie maiyna AB UBAHNAPRUCCKEM [apnHpom C CO Crepiies
CD, Cicpmun CD w DI coepnnednl BUIHUADUUNCLKHM HIapuiipoy D,
Ounpeiennrs 3aBHCHMOCTL MCXKLY MOAY/A-
Y *':'«h z Mfm mit cin Fa u Fp, coorpetersennio uepien-

A e s P e

LTI

RURYaapibpix crepkaam OA w DL, npu
PaBuoBCCli MEXaHH3MA B NIOAOKCHIH, YKa-
satom Ha pucynke Hano: £ZDCB = 150°,
LCDE =90
Oreer Fp==4F,
46.18(46,15),  Koaonouno-6angamusil
TOPMO3 BA1OHA T1paMBasl CoCTONT H3 Tpex
i AB, BC n CD, coepnncunelx mapnis
f% pami B u € Tipu neficinnn ropisoHTane-
won ciant F 1opmo3nse wotonkn K u L,
K avnve 46 17 COOTREFCI HCHNO  [TPHEPEIJICHHBE K TAIAM
AB u CD, npikuMaiorest K kodecy, Onpe-
Beaure cudnl aasneuns Ve ® Nt gonoflor Ha Koseco. Paidepia ykas
saHb Ha pucynke Bajol 11axofuvest B noKoe.
Orger: Ng=F41L  y =F L2804
46.19(46.16). 11a picynxe wsoGparkena cxemd KojA0A04HO-GRNRAK-
HOTO TOpPMO3a Barona TpaMpas. OUpPeiAeTnrt 3aBHCHMOCTD MCKAY o,

£

A __f
D @_-
L}
"y
Vi £
| C
. .Jk/l.. L
. -
<
|
¥, JA
K sanage 4618 K sagave 4514

b W ¢, UpH HATUYBN Kofopodt kosonry A u B non nenctsueM cuant F
HPUKHMAIOFCA C OANNAKOBLIMY 110 MOJIYTIO CHAMH K Gamiaxkam Ko-
ace ¢ n D, Hawrn tamme pesguuny 3rod cuasl  Kodeca cuntasb
eloABHIKIEIMA
« at+b+c .al#b
Orser —z‘;;u ¢ Q=F 25
46.20(46.17). Hann maccet My n M nByx rpysos, yjle]nKHuath}x
B PUBUOBCLIHN TPy3oM Macchi M va IIOCKOCTAY, HAKJIOHCINIEIX K IO«
PHIONTY Du L VLaaMi ot H B, et 1pyast ¢ Maccann My u M, npugpen-
JOHBE K KOBILJIM [POCY, RAYUlEro ot rpysa ¢ Maccow M) uepes Gaok Oy,
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HacasKellHblli Ha TOPHIONTAJSBIYIO OCh, K noABux oMy Sao0ky O, H 3a-
tey uepes 6aok Oy, Hacaensun Ha ocp Giaoka Oy, K 1pydy Mmacew
M. Brokn O) u Oy — cooctinte Tpenuem, @ TakiKe MaccaMi GJIOKOB
¥ Tpoca np'eueﬁ.peqb

. M M
Orser: My= 50—, M,= 5y

46.21(46.18). K xonuaM HepacraiuMofi HHTU NPHBA3SAHLI TPY3st
A u B onunaxopoit maccul. O rpy3a A nuth NPOXOAUT napanienbHo

K aaaive 46 20 K 1anaue 4621

TOPU3OHTANLHDA NJOCKOCTH, orubaet HenoABHXKuuill Giok €, oxBartul-
Baer NoABHmaNLE Gaok D, 3ateM oruGaer HEMOABHKHLIH Gnm{ E, 1ne
K JPYrOMY KONRY HMTH npuBsizan rpys B. K ocu noxsuxuoro Gaoka D
noggeuten rpys K maccn M
Onpeneawrs maccy My kaxporo u3 1pysor A # B u kospduunenr
TPeHNA CHOJILIKEHNst f rpy3a A o TOpPHIOHTAALHYID MJOCKOCTL, €Cad
CHCTEMA I'PY30D I1AX0AUTCA B 110-
Koe Maccoi uutH npenebpenn
Orser Mi=M/2, f=1 60xH 30xH
46.22(46.19). Cocrapyas 6aA- Voger ¢ 2 7
ka AD, nexamasn Ha Tpex ono- —T—\—f“—
pax, cocionut H3 Asyx 6anok, al al a a% 2a 2a ’ﬁ"
HIAPHHPHO cocflHNeHlMX B TOM- | @ 1 ! !
ke C. Ila Ganxy neficrsyioT K asgade 46 2
BepTHKA/NbHO  CHALL,  paBsilble
20 xH, 60 nH, 30 xH Pasmepw yxasanwt ua pucyixke Oupegennrts
peakuny onop &, B u D
O76er. Ry = 10 nll, Ry == 105 kH, Rp = —5 kil

2 P P p
A
5
1

g v L v o 4 F

7
gl aelal| &

I ; ) ]

K sgaave 4624

a a

SRNRWRRNN

46.23(46 20). OnpezeanTs BpaualowMit MOMCHT, KOTODHIE HaAo
npuioKHTL 11a yyactke BD K faake AD, paceMoTpenhou B npesbiny-
ten sagave, JAA TO10, 4To6ul OHOpHAR peakuHs B D pabusnacs nynwo.

Orser;: M =20a gkH-u,

46.24(46.21), Cocrapnan Ganxa AE, nexkaman na agyx onopax A
B C, coctonTt M3 Tpex Ganok AB, BD u DE, mapuupuo COSXHHEHNbIX
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5 B u D Daika DE B cevenun £ samemcita B crene Onpeseants
BCPTHKAALIYIO COLTLIAIOWYI0 peakink 8 cenciini £ K Gaakam npu-
ROKCHKL HEIHMPE paBlibie BepTHRAAbULE cHanl P Pasvepbl yrasauu
HA PHUYHKC

Qrser R ==05P

46 25(46.22). Oupenennih MOMENT me JApH, BOIMKMIONICH B 3a-
Aeaxe Gaqaxa DE, paccMorpennon B npeauaywed sanave

Oraer my =10 .

46.26. Daaxn AB w BD cocantenbl BUJRHADHYCCKIM UidPITHPOM
B lopuaosiraanias Gaaka AB samemaena B BEPTHRAABION Creile ce.
vennes A Baaxa BD, onupaomasica o 1aaakuil suiciyn L, o6pasyer
¢ BepTHKaAMo yioa o Bnoas Ganku BD peficisyer caia F o Onpeae-
JIHTh FOPHIONTA.ILHYIO COCTABAKIOLLYI0 Peakurl B 3AUCM.ICHIOM Ce-
gennn A Maccoit 6anok npeuncdpein,

Oroer, Rax = Fsima

K zanauc 4626 F oaapwe 46 2

46.27. Hse ropuzontanpusie Ganru AB u B coeinmens unanui-
prMcckuM wapaupom B Onopa D ctour Ha KaTKax, 4 ceveile A 3a-
nemaeno B orenke K Gagake BD B 1ouke K npunoXena €ocpeloro-
yennas cinia F, ofpasyiouas ylon o ¢ 1opugonrom, Paameps ykasaisl
Ha pucyHKe, OnpefeAnTb (OCTaR/AIONHE PCAKUNH B 3amiemieinniom

i

J60
4 P
) ; ¥ i
4 : A G
Zm ! M [ 1y 6M !
i T t -

K sanage 4628

cerelin A W PEAKTHBNLIM MOMEHT m, HapH, BOINMKAWILER B 9TOM
cetestni, Maccor Ganok npeueipenb

O1ger Raic= Fcosa, Ray==1/3Fsma, my, = Fasna

46 28{46.23), JKLILNOAOPOXKIBIA  KPAil  OUMPAEILH N3 peablH,
YRPOUACILIBIL UBd ABY < TOPHIOHIANBHEX ABYRUpUIellbX GanKax ¢
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npoMeKYTOMHBIMI tuapunpaMy  Kpan wecer rpyz P =30 «xH, cuia
TaKec1w Kpaid @ = 160 kI Onpencantr, MoMeuT pedkiupioll napts
B 3aneiike B NOA0HENHA KpdHa, YEd3aoM Hd pHLYHKE

Oraer: My = —!/,(1,95Q + 3,608) == —210 kll.M

46.29(46.26). Kaprac naatdopMes coctour u3y -obpasumx pam o
NPOMCIKYTOMRLIMH mapuupamMy C Bepxnxe KOHULI PaM XKeCTKO Sd-
HieMaCeHk 8 581‘0!-}!{}'}0 CTeRy, ItHANNC — ormipaorcs Ha HUAMEApHYC-
CHHE NOIABHKHLe OI'IODH Onpenu
AUTL BEPTHKAALNYIO DPCAKWUHIO 34
IMCMAaCHHS Hp1 HeHCTBRIN  CHLJE P|

H Pg
Orser: Y, = By~ Psh/l,
¥ = +
| A
2 .
’ s
| V.
z
V.3 F
H’A X
K stnaue 46 29 K aazasve 46 0

46 30(46.26). He Gaaku BC u CD wapnnpuo coeaunens B8 G,
W HILIPHYCCKHM inapitupom B IPHKPEIEbl K BCPTHKAM IO crofine
AB, sawmemnennoit B cevennu A, 4 UHIRHAPUHIECKHM mapnupom D co-
ennileHl ¢ nosiom. K Ganxam npnnomenu FOPU3OHTANLILIE cUiik Py
n P, Onpeacantb ropH3olrafibHyld COCTABANAIGULYIO Peakunu B ceue-
Hn A Pasmepn yxasanm Ha PHEYHKE

O7ser: R = Py + V/2Py

46.31(46.27). Onpenenmb MOMENT f14 PCAKTHBHON Napsl, BOIWM-
kawouleli B saftenke A crofixn AB, paccmorpeiitiofr b npeﬂmnymeﬁ 34~
Hate

Oraer, ma _"'(Pl + [fng)h

46.32(46.28). oe depmnl / u /I, coepnnchuble wapnugom D, npu-
Kpenneun crepwuamu [/ n IV ¢ ﬂOMOI.l.lbIO wapuupa C 'k semae; B
toukax A # B ony umewr onopw
#a warkax ®epma | warpyxena
BepTHKaibHOd cunton P ua pac-
crosmn ¢ or onoput A. Haiiry
peakiio Katka B,

Ykazanne ITpeanaputeasiio
O/IPERCAHTL  TOOKeHHe  MPIOREIMLX
ueu;‘pou ckepoetedi €y u' €, qepm [
wi

h aazayc 1692

DeC
Orser: Rp= P%—D—C:—, rae b—naecuo peakuun Ry oriiocnTensho

Mruoschioro Hentpa Cp Peakutid Rp wanpapicita jicpiled AHKYARPIO
MIOCKOCTH CKONBIKCHHA KATHA B caena Haupdbo sius,
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§ 47, O6mee ypABHERHE DHHAMIKH

47.1(47.1). Tpn ipy3a Maicnt M RaXKIBIH COCUHHEHH HEePACTAKH«
MOH HRATbIO, nepeGpowiennoit yepes HeRoABHXKHbH Gaok A. liBa rpysa
AGKAT HA 1.12.1K0H TOPH3OHTAALHON NIOCKOCTH, A4 TPETHH rpy3 Nogne-
micH BeprHRadbhn. OupenednTh YCKopelne CHCTCMB W HATAXKeHHe
WHTH B cedvinn ab, Maccon miTH 0 GJI0Ka npe-
s A Hefpeuk
Y, et welfog, T= /sl
47.2(47.2). Peumts npcAmoyilylo sagauy c
yyeToM Maccel GsoKa, CUHTraf, 4TO MPH ABIXKC-
HHH rpysoB Gaok A Bpautaetca BOKPYr Helo-
nuumckon ocu. Macca Gusoka — craownioro oauo-
K sanawe 471 POJiHOI O AHcKa — pasua 2M
. Orger w="5g, T=1/Mg
47.3(47.3). Jisa rpysa maccet M, u M, noABewent Ha ABYX THO-
KilX HCPACTSKUMBLIX HHTAX, KOTOPHIC HABEPHYTH, KaK yKasauo na pH-
cyike, na 6apalaibl, HMEOWe PAAHYCH ry il fy H HacaXKeHUwle ua
o6uly10 ochk; rpy3si ABHKYTCS RoZ BIHsHHeM cHanl Taxkectn Onpeae-
ANTh ylhioBoe yukopensic e GapaGanos, npcHcOperas #X Maccamu M
Maccol NHHICH

[

TN

Mary — Myry
Mpri g Mt

47.4(47.4). Tpu yenosun npenstaymiell 3ajadd ONPCAENHTL Yrio-
BOE YCKOPCHHC & M HaTAXenns Ty n Ty nHTeil, NPHHAMAS BO BHHMaHNKE
” , Macclt Gapadanos, npu cac-
AYIOMAX  AaHHEX: M, =
== 20 gkr, Ma =34 &r, r| =
=5 oM, 7y == 10 cM; Macent
GapabGanor: Maqoro 4 Kr #
Goasworo 8 xr Maccew 6a-
paGaloRr CHMTATE  PaRio-
MepIlo  pachipexeaeHItbiMA
A0 HX BHEIUHAM {0BCpX-
HOCTAM
Orger e==49 paa/c?,
Ty=246 H, T,=167 IL
475(47.5). K cucteme
K 1aa11e 473 K japnave 475 K vuaue 476 (J10KOB, H3o0pakednol ua
preytKke, NOADeINEHL Ppy-
sui M Macew 10 kr v Mz maccnt 8 kr Onpeacinth yckopchHe wg
rpyaa Mo n HatTsKeunne HATH, npeHebperag maccami 6aokos
Orger: we=28 m/c?, T =561 1.
47.6(47.6). K nmkuemy wrury C nogbeminka npUIoKeH BpaLialo-
wus moment M. Onpegesuts yexopenue rpyaa A macest M), sionin-
MACMOLO BREPX, CCAH Macca nporunoseca B papna M,, a mkusn Cn D
pajsmvea r M Macchl M, RAXMAKH HPCACIABARKIOT C060H ONHOPOAHLIE
IHAMILIPBL, Maccod peMus npuacépens
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M4 (My—M)gr
(M} Mo+ M) r *

47.1(47.7), Bap kafecTaHa — MOXaHHIMA JNIA NCPEABHXCHNA TDY:
BOH — PAiHUYCa r NPHBOAHTCR B UBHIKCINHE HOCIONINM BPaNlaloniAM
MoMentoM M, npunaokenHuM X pykoatke AB. Onpefenntsb ycKopeute
rpyda €7 mdcew’ m, ‘ecnn KodpHiuent Tpendn CKonwmsenus rpysa
0 TOPM3CHTAJIbHYIC TJOCKOCTh paBen f.
Maccon kanata u  kafecTana  mpe-
#eGpeys, i AL

. e — — fmaor

Oreer: w= ——m.

47.8(47,8). Pewnts npeanaywyio sa-
Zauy C y4eToM Macchl Kabecrawa, mo-
MEHT HMHEPUHH KOTOPOTO OTHOCHTE/ILHO
OCH BpaLUeHHA pasen J.
r (M —fmgr)

Fbme2

47.9(47.9). T'pys A maccet M, onyckdasncs MO HaKJAOHHOH FA2AKOM
NAOCKOCTH, PACTONOAHEHNON ROA YIJOM & K FOpH3OHTY, IPUBOANT BD
Bpalllciine MOCPEACTBOM HepacTaAumoi wuTn Oapaban B Macew M,
H pafnyca r. OnpeiCcAHTb YINIOBO¢ YCKOpeHHe 6apabana, ecliH CUiTATh
6apaban OAHOPOLHLIM Kpyr-
abiM unanEapoM Maccoit He-
noasuKuoro 6noka € 1 HUTH
npeuedpens

Orger: w=

Orger: w= K 31w 177

2M g stn @
r(2M, - Mg) °
47.10{47.10), Yenopex
TOJIKAET TeJEMKY, NPHACKHUB 4
K Hell FOPH3OHTAJIBHYIO CHJIY K sanawe 479
F. Onpegensitb yCKOpeHHe
Ky30Ba TeJeKKH, ecin Macca Kysonsa pasua M,, M» — macca xasnoro
H3 HCTHpeX Kojdec, r— pajMyc Koaee, fx— Koadduuuent tpeuust ka-
yennst Kojieca cuuTaTh CHOWHBIMH KPYFIEIMH AHCKAMH, KdisilliH-
MHCH Mo pedibcaM O¢3 CHOJiBHenNs,

f
F_Tx(Ml'J‘"M:}g
(M, 4 6M;) '

47.11(47.11). Katox A macch M, ckaThBasch 6e3 ckoJLKenia no
HAaKJOHHOH MAOCKOCTH BHH3, AOAHHMART MOCPEACTROM 1IeDACTAMHMOI
nuTH, nepebpoienHoii wepes 6aok B, rpys € macem M, Tlpit stom
6i0x B Bpawacrcs BOKPYT HeMOABHMKHOA ocH O, neprenfHkysispHoil
ero naockoeTi. Karox A u 6yiok B— ofuopognsie Kpyliitie AHCKH 0AM-
HAaKOBOH MdccH H paanyca. Haxnonnas miockocTh ofpasyer vroa o
¢ ropuzontom, OnpenchnTn YCKOpeitHe OCl KaTKa, Maccod auin upe-
uebpeyn

Orger: =

K roanue 47 11

Oraer: w=

. or e d'”l S 6 - ux
Oiaer: w=4g -M_Il_“i-‘ Mz_-'

KH1N



f
47.12(47.12). I pv3 B macent My upysdaAnT 8 ARMNCCHHE ILHJIHEAPH-
NeCKHH Ka10R A mMacet My U padryca r iIpH 0OMOILE HYITH, 118MOTaH-
Hofl Ha wartok Oupeacanin YCKOPCwe (pysa B, (Lt KATOK Karuies
6.1 CROSbmeIA, a xospduren peunst Rauennst pascn fx Maccodt
G.aoxa D npeucépeun

My — "é-':r M)
we=8¢ -,

47.13(47.13). Crepxenn DI maccei M; nexut na tpex karkax A,
By C macca My gaxawit K cTepilo OpHAOHKCHA NO ropHionTaH

Oraer

R
E o s ' £ F
V. : - '
£ (- ()
K 3tnd e 47 12 K st 1719

BOpaBo cHAd F, npuBoasinay b ABIIKCHHE CTEPIMKCIh H KAIKH CKodap-
HOeHHE MOKAY CTQp}l{IIeM H KATKAMH H TaKIKe MCKAY KATKaAMH H 10-
PHIOHTAJNLHON MAOCKOCTLIO oleyiciuyer Hauti yckopenne crepxus
DL Karg cuniain oLUOPOLHUMA KPYFAKMH HIAHHEPAMH

0 ] _ &F
reer. W= ¥, + oM,

47.14&47.14). OupecanTh yCROpenHe 1py3a M, pacemorpeinoro
B iagave 47.5, ¢ y4YcTOM MaicH OJIOKOB — CRAOHNILIX  ORIOPOAHBIX
ANCKOB MALChl 4 KI KaXKIibti

Oraer: wy == 0,7 M/c?,

47.15(47.15). Tpys A macct My, Onyckasich BHH3, MOCPeACrBOM
HEPACTAKMMOH HHTH, NHepeOpolienHofi uepes HeNoUBHXKHLIA GAOK D
W HaMoTanuon na wkns B, sacrapaser Ban C garntuis Ged CKOAbKC-
HUS 1o ropriontTansiomy penncy, ikns B
pafinyca R KecTKo nacaxey Wa Bao C pa-
auyca r; ux ofiias Macca pasiid My, a
papsyc HMCPUHH  OTHOGHTEARt0 ock, O,
MepucHAHKYINPHOR  (LMOLKOCTH  PHCYHKA,
pasen ¢ Hafdtu  ycRopeune [epysa
A Maccolt wmH W OGnoxka  upene-

: A Gpedn
K 3apauec 47 15 o _ Ml (R —.I"}‘!
OToeT W= ¢ F k= + M, o2 F 7

47.16(47.16). LientpoGeKunn perynaiop Bpalaercsi BOKpYr Bep-
THRI IBHOH OCH C [OCTORIIION YIZIGBOI CKOPOCTRIO o Onpeacatirh
yioa orgaouenus pysek OA u O3 01 sepiska.t, DPHHEEMES BO BHH-
Mamnue 104bK0 maccy M Kkamdoio n3 mapoe uw macey My mydra G,
pLe CTCPIKIH HMEIOT 0AHKAKOBYO ANHAY [,

@y
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(M4+-M)g

Mlw?

47.17(47.17). LUenrpoBennutii perynartop spaliaerca ¢ NOCTOAHHOH
yrnosoft ckopoctete o, HalTu 3sapucumoCTs MeEXAYy yriaoBoH CKo-
POCTBIO® PETYNATOPA H YIMIOM ¢ OTHAOHCHHH eF0 CTepiKHed’ or bep-
THKAAH, ecii MypTa Macest M, OT.KuMaeTcHd BRH3 TPy XHMOH, HAXOLH-
mencs 1pr « =0 B HeZedOPMHPOBANKOM COCTOAHHH K 3AKPEHACHHON
BEPXHHM KOHLOM Ha OCH PeTYAATOpA, MaccH mapos papibt My, smnd
crepiedl pasua f, ocH nofiBeca cTepailiell OTCTOAT ot OCH peryjaTopa

Orser; Cos @ =

—
g5
N A
o H
A ! 7

L

l| c @€,
K jans e 1716 K 3anave 17 17 Kt 1iie 4718

Ha PaccTosiull @, MaccaMH crep.iHelt u npy:anu npenedpedn Koad-
hELIENT KeC FKOCTH MPYKIHE pasel ¢, !
(M4 M) g+ 20c (1 — cos a}
M;z(a-+{sina)
47.18(47.18). UeutpobeKxHLN MPYKHHUNE PEryJNsiTOP COCTOMT H3
asyx rpy3os A u B maceh M KdaAKIL8H, HACAKEHUBLIX Ha CKPeHACHHLIN
co WGHAAENEM PeryasaTopa IVIAAKHA TOpPH30H-
TaJbHEIH Crepikeds MydThl C macest My, tar aiu-
Hb | H NPYHKHH, OTKHMAIONIHX TPY3R K OCH BPa-
MieHNsl, PacCTOAHHe MAPHHDPOB THC OT OCK LIIHH-
Jle. 151 paBio &; ¢ — KO3PPHUHEHT HECTKOCTH IIPY-
xuH. Onpetenito YrI0BYI0 CKOPOCTL PEryiaTopd
NpH yre pacreopd <, ecaH TpH yMe oo, rie
¢y << (¢, NPYAKHHE HAXOANTCH B HEHANPHIKEH-
HOM COCTOHHHHM; Maccoff TAr ¥ Tpeuuem npe-
Hebpedb '
R Mg tg e -+ 2ef (sina — sin ag)
Orger: 0= ’\/ ZH (e + f s a) ‘
47.19(47.19). B perynnrope uernpe rpysa
OMMIAaKOBOA Macchl M, naxoMATcs #a Kouuax K sazave 47 I8
ABYX PABHOIJICUHX PLUAros AJHiH 2!, koTophie
MOTYT BPJIMATHCS B IJIOCKOCTH PeryisTopa BOKPYr Kouua wikkgens O
u o6pa3ylor ¢ OChblo WnMIALAS nepemennktii yroa ¢, B Touke A, naxo-
mencs OT Kouua wanageas O ua paccrodunn OA = a, co mnyuaenem
uapHupHo coenltersl pudark AB u AC AJHEE @, XOTOpBIE B TOUKaX

Orgert w? =

tga.
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I

B u C n cooo owepeinh cowaencnsl €o crepwunamy BD w CD nanuw a,
necymrn mydiy D B 1oukax B o € nmeiores (0JA3YUKI, CROJL sl
He BAOADL PLIYAros, Hecyminx rpysns Macca MyQuu paBia Mz Py
ASTOP BPAEIAETCA © JIOCIONRNON YIJ0BOH ckopocThio @. Hantu e
MCHAY yTAOM I YIIOBOR CKOPOCTHI0 @ B PABUOBCCHOM ROADMCUBN
petydsitopa ,,

O1raer: Pannosicnoe N000MCHNE DEIYAATOP4A BO3MOKHO TOALKO

_ 2 iMan .
Ip 0= /\/ TG HEe3IABNCIIMO OT Yrjia @

§ 48. Ypasnenna Jflarpanxa 2-ro poaa

48.1(48.1). Tlcpepaya BpawlCHHS MCHKIY UBYMS DajaMil ocyile-
CTBASICILS ADYMSH 3y 0U4ATLIMH KOJeCaMii, HMEeIOUINMU COOTHErcTBlLILIO
2) 1 zy 3300HOB, MOMCHIK HIEPING BANOR € HACAXKCHHDIMII Ha 1Y
KOCCaMN COOTBCICTREUNO paBubl J, 0 Jo, CocTaBHTL ypaBHCeHIE ABH-
HMCHIT MepROlO Ba.ja, ¢Cl HA HCIO HCHCTBYCT BPAliJIOULHH MOMEHT
My, a4 na apyion pan — moMent conpornsacius Mz Tpennes B noa-
WRNHHKAX 0penelpens

Orger. (Jy 4 2ly) =M~ My 18¢ 1 == 2z,/2s

48.2. BapaGan 5 ucHTpHGY Tl KPHUBORHTCS BO BPAIEIHE SACKTPO-
reutaiened FA upos KBYXCTYUeHYaTRI PeAyKTOp 3analinl MOMCHT
WHepuHl Jo 3JIEKTPOMBHI @Te.dd, MOMCHT
HHepunn Jo GapaGaHa, MOMEHT HHEPIGN
i npoMeXyToynoio Baad PpeAyKTOpa,
nepeflaToOunbIe YACHA fot H !z CTYRCHCH

80
F oY

K zagaue 482 K aamaic 483

peayrtopa K povopy  2iewipojunraieds NpHIONKEN  BPanaiotiHi
r
sovieHT Mo B mMomenr CnJj conpotheaenns M), K Bany peaykropa u
i
R Dapabauy — MoMenTii ¢ conporsbacnus M| 1 M, coorser-

creenna  CoctaButh AH((epeniind jpHOe YDABHENHE Bpauennn fapa-
Gaua e puPyru

Oraer: (Jg2ad, 411, + 1)) 0 =My — M) ey, — My, — M]

48.3. TlpuBoa 2aCKTPOMOGHASA coLronT H3 3scKTpomeurateas 3/
I OAHOCTYVRECHIATOIO PEAYKIOPA € Hepela ioyibIM JHCTIOM 1 CuC14BNHTh
Hudpeperuuanbioe ypaBieie ABHKEINA eKTpoMoliung, ecan Jy—
MoOMeni  unepurt pompa HNEeKTPORBIUTATCA3, fl—MOMCI-IT HHCPLHR
heZbjlOI0 H3 YeTHIPCX HOGCC, HMCIONIHX pPAAUYyC r, m-—(.".'MMdpllﬂH
Mdtid ACKTPOMOGHAS, M — Bpal{aOlinii MOMEHT BACKTPOLBHI d1edIn,

39



M’ — MOMEHT CHAl CONDOTHBAEHHA HA Baly 3JcKTpoaBiratens, F—
CymmapHas Ciia CONPOTHBACHUA ABHXKEHHIO SJIEKT]JOMUGIIJISI
Is

Orsger: (m+ 4 - 2.-2) ¢ = M;‘M —F

48.4. Dnextpopshratens I crabuausnpyloliero npHBosa ycra-
HOBACH N4 BpallaionleHcd paMe, noao:KeHHe KOTOpPOH 3abaeTca yr-
A0y o *lilectepua I Ha Bdary 3JAEKTPOABHIATEAN O0OKATHILACICA BOKPYT
WecTepii 2 CHAIAHNON € HONOUBHIKHBIM  OCHOBAUIICM CocraBtith
authpepenynansuoe ypaBHeHHe
ABHKeHIs paMbl, ecan Ji— MOMEHT
HICPUNH PAMBI BMeCTe ¢ 3JIEKTpO-
AsHrateiacM, Jo— MOMEHT UHepHHH
poOTOPAa 2AEKTPOABHTATEASN, flg—ITEs
PeALTOUHOR HUCSHO Naphi MIEeLTepeH,

%C-_‘I.

K zamaye 484 K 9tme 485

Mo — Bpalidioulnit MOMent sAeKTpoaBHrartens, M| -— MoMeHT cuna
* CONPOTHBJEHHH 112 BaSy 3aeK1popsurateas, M) — moment cna, npu-
JOKCHHBIX K paMe BOKPYF ee ocH
. 1 2 — ’] i ?
Oreer: [Jo (1 4+ -=) + 1] o= (M, — M) (1 +7) — ;.
48.5(48.3). Onpeneaurs LBHMKCHHC TPY3d MdccHl s, BHCSIUCIO HA
ORIOPOANOM TPOCE MACCHE my H JJHHY [, TPOC HapepuyT Ha Oapaban
DAANYCE @ H MACLU f11y, OCh BPJIMEHHA [OPH3OHTANbHA; TPENHEM Npe-
nebpenn, Maccy Gapafauna CHUTATL PABHOMEPHO pacHpCACAeHIOn 1o
eto obony B HauaanHbll MoMmeHT { =0 cHcTeMa H4XOAHIACH B HOKOC,
Ranna csrcanuted vacti Tpoca Iy

¥Yuxasattiwe IMpenclpous pasrepavy Gapabana no cpanienmd © Jiing LHe-
L4y toUeficr yacTH Tpoca
mi "yt
er: or =t (2L A
Orser +ibt ch (m + 1t + at2) 4 &

48.6(48.4). B 9[|1tu:1xnnqecnom MexaHHIMe Gerammasn mecTepelka
panuyca r Hacd.e€Ha Ha KPHBOIUHII C APOTHBOBECOM, BPauiaiOLIHEC
BOKpYr OCH HCNOABHAIIOH RIECTeDEeHKH NOA AclicTBHEM IIPHAOAKCHNOTH
MoMeiTa M. OIIpE,ElQJlIITb YIA0BOC yCHOpElHe BpanlcHHA KpPHBOIMHNA
H ORPYIKHOE YCHAHE S B TOURC KdCAHHA WeCTEPEHOR, LCAN paceroanie

12* BES



MOMAY OCAMH WeCTePeHOK pabno I, MOMCHT HHepUNB KPHBOLINTIA
C NPOTHBOBECOM OTHOCHTEALIIO OCII BPalleHHA KPHBOWNNE pasen J,,
Macca GeraolilcH WeCcTepeuky 1y, MOMENT HHEPUHHE ulecTepeHKH OTHO-
CHTCABLO ee oci Ji; TpenueM npenchpedp, HEHTP Macc UIECTEPCHKH
H KPHBOIGHAA C IIPOTHBOBECOM 1AXOAMTCH Ha OCH BPAaUICHHA KPHBO-
inna,
M S Iyl
Lot a4+ 08 i
48.7(48.5). B naaserapHoM MexaHH3Me Kodeco ¢ ockid Op Henoe
ABHHO; X pYKoATKe 0,0, npunoxKen npaulaownl Mmomenar M; mexa.
IIH3M PACHOAOKCH B TOPHICHTANBHON NJOCKOCTH OnpefesuTb yraosoe
' YyCKOpeHHe DYKOATKH, CHHTAR Koheca ofi-
HOPOAULIMA AKCKAMH C OAHHAKOBLIMH
MaccaMyu fm H pagnycaMmu r 1 npeicOpes
ras Maccoi pPYKOATKH

Oftser: €=

Oraer: £=

22mr? *

TN

K zdanaue 486 K zanaue 487

, 48.8(48.18). Beryunt K, K NpHBOAsITCA B ABMIKENHe OT Baja JBH-
raTens NPH MOMOULE [IepeAan, CXeMa KOTOPOM JIOKAa3aHZ HA PHCYHKe,
Macca opnoro Geiyna paBua 3 T, cpeanHit paanyc R =1 M, pannye
BpauicHun r == 0,5 M, Cunraem, uto MiHoBen-
Han OCh BPAMEHHA Oe1yHa UPOXOAHT uepes
cpednioio Touky € obopa Oruowenne paguy-
COB KOJIEC KONiuecKoli nepenaus ot ABHraTeast
K BePTHRAALHOMY Bany pasno 2/3 Beryn cun-
TaeM OHOPOAHBIM AUCKOM DafHyCa R u an—

no cpaBHeHUIO ¢ Maccofi Geryhwon Briuncmitie,

K sanave 488 THBAGHUS npeneﬁpe%.
Oreger 3140H m

48,9(48.7). I'pya M maccw 101 xr NOMUBMACT ¢ NOMOILBIO nonucna- |
cTa rpy3 M), KOTOpLIA BMecTe ¢ NOABWKHOA oBoiimoH HMecT Maccy
320 KT Beex 6a0k0B veTHpe, GonbIiAe 6J0K0 HMeror Maccy o 16 kr,.

manuie'— nio 8 Ki, pagnycs Go/hiliux GAOKOB paBum r, PagHYCH Ma-.
JLIX paBHL! 7). Onpc.ue.'mrb yckopenne rpysa M [Ilpu onpemenexun:

#58

HcOperaeM Maccol BCex ABHKYULIXCH wacTed |

KaKoli IMOCTOSHHEIH BPAIHAWINT MOMCHT AOJA-
KeH GbITh APHAOKEH ila Baay RABHFATCAS, 4TO-
Op COOGIUNTL HePTHKAALHOMY BAIY YFAOBYH |
ckopocth 120 of/miin no ucrevennn 10 ¢ or'
MOMENTa MycKa ABKFATENA, CHAAMH  COIDO- '



9Heprun 6/10KoB npepnonaraeM, uTo Macch HX paBHOMEpHO pacmpe-
IeNcHEL TI0 OKPYKNOCTH '

Orser: O,1g.

48.10{48.9). B MamnHe A)ia CTAaTHUCCKOIO YP4BHOBEUIMBAHHS po-
TOPOB MOAIMMHHYKH HAKAOHEHH NOA YMIOM o -K BepTHkasnd. Portop,
noMeltenntifi B NOAIWHNHHK, HMeeT MOMEHT Hiepuun J (OTHOCHTEAbLHO
cBoell ocH) B Hecer HEYPABHOBEC-
WEeRAYIO MACCY /M HA PACCTOSNHH 7
ot ocH. Hanncarts auddepenunans-
HOE YpaBHeIHe ABMMKCHHS poropa
W OnpeleAnTb 4acTOTY MAaflhX KO-
JieGaHufl 0KOAQ MOAOHKEHHS paBlo-
BeCHS,

Orger: (mr* - No +

- mgrsinasing=0,

k=T8S, e g—yron
HoBOPOTa poTOpa

48.11(48.19), OnHopoREufi Xo-
Hyc KaTHTCH HO WEePOXOBATON NJIo-
CKOCTH, HaK/lOHeHHO/ NOH YoM o
Kk ropuzouty. Hnuua obGpaayionief
kouyca I, yron pacreopa 2f. Coera- K aonave 459 K 3anase 46 10
BUTH YPaBleRKe NABHMEHHA KoHyca,

Yxasaune 3a oGOSWENnYI0 KoopIIHaTy NPHMATL Yros O, 06pazen i
conpukacawoiiefica obpasyiomch < ApSIMOl HaNGOALIIErO HAKNOHEZ nnocnocw

gsina

Qrser: ﬁ-l-wsinﬂ =1.

48.12(48.10). Marephanbnas ToMKa MAcCht /1 ABHIKETCH 101 BARM-
HHeM CHJIBE TM(ecTH HO UHKIOHAQJSHOH Hanpapjsiouiclt, aanajnol
YpaBHEHUEM § == : 4 sin P, rae
§—Jyra, OTCUMTHIBaEMad OT
TOUKH q, a ¢—yroa Kaca-
TenbHofl K UHKAOHIE C ropH- 4
SONTAAbHOR  oOchio, Onpefe- %
JANHTH ABHMEliHE TO4YKH

Oraer:
— H
3=Asin(—% z\/-%!—l-q:o). ne
f K
Tae A i Po— ROCTONHIILIE YH- K aanaye 46 12 K aagaue 48 I?
Terpiiposamiisi,

48.13(48.11). Cocraeuth ypaBucHHe ABHACHHA MasTHHKA, COCTOR-
1er0 H3 MaTepHa’abhOR TOUKH M MacCh m, nMoisetleHHON #a uUmTH,
JHAPEPRYTON Ha HeNOABHAUBIA WHAKHAD pajuyca g. Llanka ceucamoulei
B JIONIOKEHUN PABNOBECHS YAacTH nuTH paBHa [ Maccoil HuTH upee-
6peub

Orser: {{+ a8)0 - ai? 4+ gsmd=0, rae ¢ yioh orgioNciua
MASITHIKZ OT BEPTHKAAH,

s 357



48.14(48.12). CocTamrnti, ypapuenne ABNMCIUS MANTHHKA, coctos-
Wero 13 MaTCpuanbiloi TOUKH MAcCH m, NOABICHIION Hd UKTH, AANUd
HOTOPOAl H3MCNAEICA TO NPOH3BOAKHO 3aKaHHOMY 3akony ! ==[({)

Orasr: ¢ -+ 2 .-;. ip+ —f- sSiNp==10, tae p=—yroJu OTKJIOHEHHS HHIW

OT BEPTHKAJH

48.15(48 14). Touka vogseca MAHTINIKA, COCTOSIUEr0 M3 MaTCPH-
aAbHOM TOUKH MACCH m M3 HEPACUDKHMOH RHTIL AAHELL [, ABRMKCLCH
1O SajIaHHOMY 22KOHY E = Eq(¢) no Hakaonnon npssci, ofpasyiouien
yroq oo ¢ ropu3oHToM COCTERITh YPAbHEeHHe ABHIKEHNS MaaTHHKJ.

Oreger: ¢ +-‘}"— s1n rp+f£cn'-; (p —a)==0.

48.16(48.15). [sa BaJsia, HAXOMINXCS B OAHOR IVIOCKOCTH H 0bpa-
IYIOULIX MEXAY cofou yroa a, cocamnelinl wdpuupom Kapaawa Mo-
MEHTH HHCPIHH BaJOD pasn-
Hix Jy u J: Cocraenis
YP4BHEHHC HOBIMEHHA nep-
BOIQ Badd, CCAH HA Hero
fciicTeyeT | BpalMAONIHiT
MoMeRT M)y, a K gmpyromy
BAAY OPHAOMKCH  MOMCHT
conpoTuptenusn M, Tpe-

K #andve 48 16 HieM B ROMIUHMHHUKAX Tipe-
teGpeus.
Oraer: OGo3navan uepes ¢ yroa NOBOPOTa NepBOre Bana, HMceM
s 2 Jysintacosiasn 2y
[J‘l + }2 W) ]QJ - (| — sin®aeos? )t o
oS¢
=M — M, 1= stnfaee,?y °

48.17(48.8). KpnpowHnuB{l MEXAHHIM COCTOHT HI NOPIHHA MaccH
pt, maTyita AD Macept ma, kpusouinna OB, Bala H MAXOBOIO KOJCCA;
Jy — MOMCUT 1SIECPISIE 1UATYHA OTHOCHTCALHO ero UeHTpa Mmace C, J; —
MOMCHT WHepuHi KpHeBowHna OB, Ba-
fa H MaXoBOro Kojcca OTHOCHTEAbHO
ocH, @ — naonmans NOpNs, p— Kab-
JeHne, aesdcrpywolliee HA  nopenh,
! —janHa Imatyna, §— paccrosinHe
MeRAY TOukoH A H Uen1poM MdLC 1ud-
Tytd, ¢ —ganHa Kpusoumpa OBH;
M — moMent conpotHBaeHNa, Aeil-
R tie 4817 cTaylowHi na san CocraBHTh ypas-
HeHHE ABHKEHHH MeXJdHHIMa, CHHrasn
YLOJT MUBOPOTA MATVHA | MadblM, 1 ¢ modarag sitp-=1p ycosp = I;
B KavecrBe 0GoBIUIERNON KOOPHHUATH B3STh YI0H [OBOPOTA KPHBO-
g ¢ Mexanusm pacuonoKew B [OPHIOHTAABION NIOCKOCTH

Orger: [(ml S mhrtsinte (] -+ st (Tr)! 0s* g - J3] ¢+
! [(.n, Jnp e’ — (4 mys?) (%)z] CoS @ SIl @@’ == — M -+ pQr s 1.
35%




48.18(48.20), [To opuopoanoMy cTepxiio Macew M 1 AAues 24,
KOl KOTOpOro CKOJIR3AT NO 1JA4HKOH, PAachONOLCition B I'O[)I‘IBOH‘
TJALHOY MJOCKOCTH OKPYXKHOCTH paauyca R, JBHKeTcs C NOCTOSHHOIN
OTHOCH TeILIO CKODOCTLIO v MaTeépHaALHAAd TOYKa MacChl m. Onpe.ue-
JHTDh ARHKeHNe CTepH A, B HauanbHbuy MOMENT Ma'repnanbﬂaﬂ TOUKd
HAXOAHTCA B LUCHTPE MACC CTCP/KHA,

vl

Ve o)

C — ipoK3BOJIBHLIE NOCTOANNBIE.

48.19(48.21). KoHun oanOpoAHOro TaXenoro crepxua AB annunu
20 1 maccet M CcKONB3ST Ges TPECHHA NO TOPH3ONTANbLHOMY H BepTH-
KaJAbilOMY CTCPAHAM paMKH, Bpailkdioliedca € MOCTORHHOM YFIOBOH
CKOPOCTLI « BOKPYT BePTREAJGHOR cTopoubt, CocrabBuTh ypasneuue
DBHAKCHHS CTEPIKNS ¥ ONPeReJHTL NONOAKeHHE OTHOCHTENBHOrO pde-
1oBecHsL,

O're!er: % Ma‘d — —;- Mao’a? sint® . cos 0 — Mgasmnd =0, rae ¢+ —

yio4, ofpasyemblil cTepiKHeM ¢ BepTHKanbi. B nostoxennn papiose-
cun O = 0 (neycroiiunsoe pasuosecue),

, e B o

Orser: & — G,=Carcig

W 2aapue 48 [8 h sanaue 45 19 b sgzave 48 0

48.20(48.22). K okpy.HoCTH JMCKA pafuyca R WapHHPHO MPHCO-
CAHHCH PLINAT, HECYULHH HA CBOMX KOIULAX COCPLAOTOMCNUBIE MAaccLl
i B e PRCCTOANUN MaCC OT IapHHPa COOTBETCTBEHHO paBHB Iy W [,
Huek BpauiaeTcsl OKoNO BCDTHRAJILHOH OCH, MEpPUCHANKYJIAPHON ¢io
fIAOCKOCTH, € YIJIOBOM CKOPOCTbio © COCTaBHTh ypaBHeHHe ARIKeHItd
pLara H ONDESENHTL ero OTIOCHTENbHOE NOJA0.KeHHe DPABHOBECHS,
Maccon puwara npenebpens, Och BpaMICHUs pHYara napajsiesbya ocy
BpaHicHiiA HHCKA PenTs TakiKe s3afayy B NpCANONOWeHHI, YTO LHCK
ppamlactes B BEPTHKANBLHOH [AOCKOCTH (YuecTh ACHCTBHE CHAL Tsi-
sKecrn),

Oraer: Ilas ppawecnust BOKPYT BEPTHKaALHON ocn

(rmadf 4 mads) B — R (myly — myly) cos (p — wt) == 0.

Upn sl == mgly pval 8 6C3paiTHUHOM OTHOCHTENLIIOM DPaBHO-

sectiy, Ulpy mply 7= myly CYMECTBYIOT ABA NONQACNHS OTHOCHTENLIIONO

3.9



PaBHOBECHS, NpH KoTopbiX =w/ +a/2, T, e pwyar wanpapnaecw mo
pannycy Jaa ppattieiiin BOKPYi 10P10H TAILHOR oCil

(m;tl —l-mgb)q; Ro® (mli'.-—-mglz} cus (p— 1) - (1, fy — maly) g stn p==0.

Ipn myly 5= mgl'g OTHOCHTENBHOR pammaecue HEBOIMOXKHO

48.21(48.24). Toukuit auck Macent M MoxeT cBoell HAOCKOCTHIO
CKCALIHTL Ge3 TPeHus 0 Topuacnranbuon maockoetd. [lo ancky,
BEPXNAA MOBEPXHOLIBL HKOTOPOTO {HEPOXOBATAE, ABUKETCH Matephanb-
uast 10MKa Maccm m y].)dl!t[t‘ﬂllﬂ OTHOCHTEABHOT O JABIKEHIEN TOUYKH
B AEKAPTOBLIX KOOPHHHAIAX X U ¢, (BA3AHHLIX C AHCKOM H KMEOULHX
Hauajo B eI0 LeHTpe Mace, 3andnw b BHAe x=ux(I), ¥y =y{1)., Me-
MEHT HHePUHII MHCKA, OTHOCHTeJLHO e Jenrpd Mace pasel J, Onpe-
DCAHTE 3AKOH HAMeRCHNS yiJOROH CKOPOCTH [HCKa, B Haua/abioM
OO EHHH QHCK HelHoJ(BlIKen

. M, N
Orser: [J + nl”f!_MM (2 4+ y*)]q: + m”-;_ a7 (A — yi)=

— M .
= {Xalfa = Yo%l

|
rie g, Yo, Xo, Yo — IHdUCHHA uoopimua-r H npoerinift CKOpPOCTH 'romin
B HAYAJILHEIH MOMCILI BPEMEHRH
48.22(48.25). Tlo aucky, onucatinoMy B HpeAblLyiiell 3aaaue, 0B
OKPYHHOCTH PajtHyca R EBIKETCA MAaTepHAMbNAN rodYKa ¢ OTHOCHT e bs
HO# cropocThio v =i l[lautn JdKON ARHIKCHHA AHCKA,

S mM Ru ;. B
Oiser @ = 2 {m+ M) I ¥ R? i = PE] £,
mA+M
_ a-{-E » __mR e+ f s
g_ -]-M cos 1<, 1'|== Y b111] 3R i,
rae ¢ — YIoJ 1HOBOPOTa AHCKA, 8 E ¥ 1 — KOOPAWHATH UCHTPE Macg
2z, RKHCKA B HenoasnMHOA AeKapToBON cHCTeMe, HMewuled
21% 8 HAaUANO B IEHTPE HHEePIHH CHCTeMM,

48.23(48.26). Martepranonaa Toska M npuxeres nog
REHCTBACM CHABL TAXKECH O NPAMONHHERHOMY CTepPIKHIO
ABy BpamawwemMycs ¢ HOCTOANRON yraoBofl cKopacTHi0
® BOKDYl 1IEliOABHIKHON BepTHKaAbHON ocH CrepeHb
AB o6paayer yron & ¢ ropusonta.ieio Halitu 3akon nsu-

A e HeHHA  TOYKH, ;
oo Orser. Paccronuue BBIIKYWIEHCS TOMKH OT TOUKH hie-
peceyeHs BPAMOR ¢ BepTHKA ThHOH OCbl)
7
F= Cle@t cos @ + C p-tcora = 12 '““2“'-
Ko ortie 4893 : 0* o5

e Ci u Cg‘— MOCTOS NI HHTCI PIPOBAIINA
48.24(48.27). MaTepHaabHas TOYKA MAacihl M1 ABWIKETCHA 0O Kpyro-
GO paMKe pajliyca g, KOoTopadA BpaIllaeTcA € NOCTOAHHOH yrIoRod
LKOPOLTEIO @ BOKPYT BCPTHKAAbHOIO nuamerpa AB. Coctabuth yp. 1B-
HCHHEe RBUMKCHHR [OUKH H aapedetiie MOMeHt M HeoOX0AKHMLIL IlJlFl
N0 ULLPIKAHUA NOCTOSIHL]BA ¥IAOBOH CKOPUCTH,



Oreer: & + (-‘5—- -~ @® cos ﬁ) sin® =0, M ==2ma?sin®cosd - od.

48.25(48.41). Teno maccit m MOMKe! Bpauidibes BOKPYI 1OPN30H-
FAAbIOH OCH 0,0,, kotopasi B CBOW ouepelh BPAILALTCA C NOCTOAHION
y110BO#l  CKOPOCTELIO ' BOKPYF Beprukaabuon oci "OC, "Hedtp mace
Tena G nehHl Nd pacctosunnt [ ot toukn O3 ita npsMoli, nepnreiyti-
synspuofi 010,. Tipernoaaras, uro ocu 0,0; u 0,6 aBaAOTCH raan-
HBLIMH OCAMH HHEPHHH Tesa B Touke Oy, COCTABHTL YPaBHEHHe ABHMhes
Hus, MOMENHTH HHEPHUNHM TeAa OTHOCHTENbHO TAABAKX OCel paniul
A, B, C, '

Orser; A® 4 w?(C— B) stn ¢ cos & = — mgisn®, rae ¢ — yroa
nosopota Bokpyr 0,0, i )

-

K 3a3ue 4524 K sanawe 4823 ¥ aanane 48 26

48.26(47.20). Oanopopnan uuvh, K KOHUY XOTOPO/ mnpHBH3aH
rpy3 A maccsl m, oriGaer HeROABILKHLIN ONoK B, 0XBaTEIBAET NOABH k-
KUK 6ok C, noAikMaeTcs BBepX ua HenoABKHLA 610k D 1 npoxo-
BNT NMapanienbHO FOPH3OHTANbHOMR ITAOCKOCTH, Fe K ¢e KOHUY NpHBA-
san rpy3 £ maccn m. K ocn 6/roka c IpHKpenJieH rpys K maccwl my.
KoadpuituenT Tpeuuss cKoAbKeHHS rpy- A ’
84 £ 0 ropH3OHTaAbHYIO DAOCKOCTH Pa- '
gen’f [Ipu Kakom ycaosuu rpys K 6y-
JIleT OnycKaTbCfl BHH3, €CAH HavalbHble
CKOPOCTH BCEX FPYSOB PABHSIHMCH HYJNIOP
Haitn yckopenne rpysa K, Maccamu
6J10KOB H HHTH #peHeOpeyb,

Oreer: my > m(l - F),

m—=m{l+

ny 4 2m '

48.27(47.21). lpa rpysa D u E wmacchl m Kakublii NpHBSI3aHB
I KOHHZM HepacTAKHMOR HHTH. ITa HHTL OT rpysa E naer uepes
HCNOABHKHHNYN OaoK A, 38TeM OXBaTHBAaeT NOABHAHLIEA 6a0K B, BOs-
BpaulaeTcs BBCPX Ha HenosmxkHRil 6aok €, coocuutit ¢ Gaoxem A,
NPOXOAHT HIdPRJANeALRO FI4AKON HAKAOHHON NMNOCKOCTH, THe K KOOIy
UHTH npuesasan 1py3 D, Hakjaonnas 1iockoers o6pasyer yioi' o
¢ ropusontom. K noasuxuomy 6aoxy B nprkpensien 1pys K macest m,.

1 1 47 F 1

w=g

K panue 48 27

L1TN



Kos@uprument (pedss CKOAbieHHA rpysa E o ropuscHTaneayio ono-
CROCTb papen f. Maccamy Gaokos # uHTH npenebpeun. Bumscints
yurosie, upn kotopoM rpys K Gyner omyckatbes. HaHTi yckopeHue
BTOIO 1pY3a B H44aNbHBIK MOMCHT CKOPOCTH BCEX TPY30B PaniiAnCh

Hymio
- ;
Orger: my > m(f +sma), w=g™ r::g{-é-;na) '

48.28(47.22). Mpusma A macchl m CKOAB3KT OO0 rAaaxkoy GoKoBOIl
1pany npuamut B macew my| obpasywomeli yron e« c ropuzontom, Onpe-

O S R s s <5

K samaue 4828 K sanaue 4820

ACTNTL YCKOpeHHe npusMbt B, Tpeunem Meray npuamou B 4 ropuson-
TANLHOH WIOCKOCTLIO npeueﬁpeqb
m sin 20

Oreer: w=g S{m +msnta) "

48 29(47.23). Ha raanxofi ropusontaabHo#f NJIOCKOCTH TNoMelleHa
Tpeyroatian upuama ABC MacCh m, KOropas MONXer cKOALauTh Oes
TpeHnHs B0 3TOW NJAOCKOCTH, HO FpanH npH3Mbl AB KaTHTCH Ged CKOJh-
WCHHA OMHOPOZHBIA KPYLJHD UHJMHAP Macchl
my OupefednTs YCKOPEIHC HPAIMbS

Orser: ¥cxkopenue ua0paBiacHO BACBO H
paBio

_aty sin 2
£3 (m 4 my) — 2 cos®a °

48.30(47.24). Yepes Gnokn A v B ¢ neno-
ABHXULIMA  OcAMH  HepeBpomlen WHYD, nooaep-
MHUBAIOWHKA noABUKHKI 60K C; yacTh wnypa,
He JeKalllMe Ha KOHUAX, BepTHRaAbHH, Baok C
Hd1py:KeH THpell Macenl m==4 Kr, K KoOHUaM

7 HIHYPa OPHKPENSIGHB 1pY3kl Macchl my==2 ¥
H me=3 kr Onpenesnts yCKOpeHHs BCEX Tpex
K 1 aaue 4870 FpYsoB, Apeneldperas MaceaMi GIOKOB # wWHYpA

H TPEITHCM Ha OCAX
i 3
Orger: w= ll—] g (nmepx), wy= T (pBepx), W= TR (pumus).

48.31(47.25). I'pysst My u M, oaunaxoso# Maccs m IOBHKYTCH
no JABYM BakJIoHHBM uanpasnsioniiM OA n OB, paciionoxenssM
B Bep FHKAJILIOW DAOCKOC I J104, yraamMu ¢ H ﬂ K VOPH30HTY: NHTG, co-
eNRUSoNlast 310 TPY3H, RiacT oT rpysa M, ueped daor O, ppawmain-
ILICH OKOA0 jOPHB0HTAJAIIOH OCH, OXBATHBAET NOJABHKINA WKHE
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Hecywnn rpys M maccs my, H sarem uepes 6s0x O, napgerild na 1y
¥e ocb, 4TO W Onog Q, uper g lpyay M. Baoxn OQp u Q coucHblg.
Onpefieauth yexkopenne w rpysa M, npeHeSpelas TPenicM, a FaxKe
Maccamil 6710Ka, HKHBA H HHTH
e ny — ti (sin'a + sn §)

Orser: we=g pr .

48.32(47.2b). Pewsuts npenuitynlyio sazauy, 3dMeHns rpyamt My
H M, xaTKaMu Macchl m @ pajtyca r Kamasiy I aTKn cupraTh Cijiome-
UBLIMH OAHODOMHEMH KPYraniMu auckdami. Kos¢oduuMmeHt tpeHus xa-
YeIHs] KArkoB 0 HdXJomibie njockocTy pased fe. Huin saxkpeunenw
Ha 0CAX KATKOH

nty —m[sm «-}-sinP + L{cosa-{-cosﬂ)]
+Orger: w=g pr
48.33(47.27). Haua cucteMa H3 ABYX Gaokos, HemogsH:uoro A
U noaBHAHOrO B, u Tpex rpyson M, Mz n M, noasewenusix ¢ no-

MONILI HEPACTAKUMBIX HHTEfl, KK YKd3aHO lla pHcyHke, Maccst rpy-
30B COOTBETCTHEHHO PaBHbBl miy, Mg H M3, NPH ITOM my << My + Ma

noaagaae 4831 b aanave 1533

H m;v-:.‘.fﬁa Maccamu Gaokon npeuebpers Haifith, npn KaxoM coor-
HOTLEIHH' MACC My, Mo H M rpy3 M, Syjner onycKarses B Tou cayuas,
KOUAa HANAAbLHLIE CKOPOCTIE | PYJOB PABHL HYO

din ity
mz - ny

48,34(48.45). Haunti yckopenne tenemki, no naatdopme uotopol
KaTATCH 663 CKONBKCHIUA KPYriAuWf UHAKIEAP, CCAM caMa TeleHKa CKa-
THIRAETCH TOXe (€3 CKOJIbKCHHA No MAOCKOCTH, uakjgoHennofi x ropu-
SOMTY HOR YrioM o« M napalacnsHofi nnaThopme Tenexxl; obpasylo-
e UHJHHAPA NCPNECHANKYAAPHH JHHHAM Aanboapliero ckaTa niaart-
dopuul Macca Teacikku 6e3 konec M, macca peex noJsee m, Macea
uauuapa My, Koneca CHUHTATh ORHOPOAHLIME CIJIOMIHLIMH RHCKaMH,
8M -F 6m 4 2M,
GM 4 9 + 2M,

Order: Honxuo Sute ny >

Oreer: w= g sinu,



1

48.35(48 37). CocTaButh ypapHCHMS JABHMKEHHA SAAHMITHUECKOro
BLUMIHHEA, COCTORULETO M3 Mmosaynd M; Macchl gy, CKoab3suwero 6e3
TPeUnd no ropu3pnTaALNOH nAockeeTH, i wapuka My Maccw g, (o-
CHMHEHHOTO  hojasynoM cTepkuem AB pgauus [ Crepixenn Moxer
. Bpamathcst BORpYr ocH A, cBasaunofi ¢
MON3YHOM W MCPREHAHKYAAPHOH RAOCKOCTH
pucynka Maccoli crepus npeneGpeys,
Onpegeauty nepHOa MadBIX KoreGanui 94~
JMATHYECKOr® MaATHHKA.

OFeer: d;‘f ({2, - 112} y+-malp cos @) =0,
lp+cosqi+gsing=0,
K 1apqie 4835 T=2n V—-—rn-!‘—" !

my -+ my -g-

48.36(47.28). Tpu uacage TeAckKn A Ha ynpycad Smop B naun-
HAI0TCA KOMeSauHA MOABeINeRHOro Ha crepiue rpysa D, Coctrantro
andrpepeHiiBaabbie YPAaBHCHRS KBHXKCUHA MATEPHANBHON CHCTeMM,
eCAl M — Macea TeNeIKKH, mg— Macca rpy3a, l— AauHa cTepxKils,
¢ — KO3Q(pHIHEHT JKCCTKOCTH NPYXKHWHM ynopa B. Maccoli konec #
BCEMHW CHNAMHK conpoTHRJAcHHA npeuelpeds Hauaao ovcuera ocw x

Y T
K 2anage 4938 K 3anane 4837

{ [T)
B3ATh B J€BOM KoHlle HemedopMupoBandoil apyxunn Onpefennts
HepHoit ManbiX KoneGannii rpysa nps orcyTcTRHR ynopa B, Maccoi
ClepKHR npenedpeus

¥rasannc [IpeneSpeds umewom, comepmallium MICKHTCAL §2, cuuTaTh ¢=1,
SN =2 g, cosP & 1

Orger: {my + ;ne) £+ moylipcos @ — mylg? sin g = — cx,

_ oo —m [T
.Ecos‘p—i-t't!p--"-gsmq” T“z’”\/m, +my /\/—ﬁ’_'

48,37(47.32). Tlo HenogBWKHOK NpHaMe A, PACHOJIOKECHHOH M0A
YiaI0M o K 10pH30NTY, CKoAb3ur npusMa B maccut mp. K npusme B,
HOLPEICTBOM HHAHHAPHUECKOro waphupa O U cilHPaAbHOH NpPY/KHHK
C KO3)DHUHCHIOM HECTKOCTH ¢, NPHCOSAHHEH TOHKIUH OduOpOANbLi
ciepkens QD maccrt my n Anuent [, CTepikens cosepHiael Konebanns
BoKpYr ocit O, mepicHAHKYASpHOR NAOCKOCTH pHeyHka [omoeuis
Upnuamu B n ciepkns OD onpeacaenb nocpeacTBOM KOOpaIHIal § H ¢,
Hanncais augdepesunaipible ypapHeHHS ABHMKCUNS MATEPHAALHON

4€1



cHCTeME, cocTosinedi W3 npHaMmuel B u crepxuna OD, npenebperasn cu-
aAamu Tpenusn, QnpefcanTs népHoA MadbX kosneGaumit cTepus QD,
ecnn myglcos?a << 2¢. :

Yeaaanne Cuntats sNP 2= ¢, c0s(QF ) & cosa—psine, saTem npe:
HLOpLUb WIKAMH, CORCDIKANME nBOXIteAr ¢ 8 ¢ §.,
Oreer:  {my -+ my)§ + % mlg’® s (g +a) — %mlhp cos (@ +u)==
= (m, 4-m,) g sin e, -%-mlizc'f) - %m}ls cos(pta)= —;- mgl sin @ — e,
3.22“! /\/ Bm. 1o {1 < 3 sin? o) - 4]

{my 4 ms) (2¢ — mgl cos® @)

48.38(47.34), Pemuts 3amauy 48.37, cuurasn, uto #puama A Mdaccel
ms ABHAKETCS 110 FIAJIKOH TOPHSOHTAJIBHON MJIOCKOCTH, a ee HOJ0MKeHUe
onpeneaseTcs KOOPAHHATOH X

Oreer: (my + m, —i—ma)x"-i-(m.—i-me)icosa-i-m;%fp‘ SI @ —

——m.%@cos¢p=0,
(g ~+ 1) £ €05 0+ (g + 1) § -y - 6 i (g + @) —
— iy 3 08 (@ + ) =(m +mp) g sina,
L o ——é—mlti cosg— ;—m,ls' cos (p - a)=—;-m,gl sin @ — cp

3

48.39(47.30). MarepyasbHaa Touka A Mmacchl m LBHIKETCH B Bep-
THRAALHOH HJNQCKOCTH 10 ' BHYTPeHHeHd INIAAKOR nopepxuocT Heno-

ABHIKHOrO HuAHuApa paauyca ! Martepuanb- 0
pas TouKa B maccn mp, DpHCOeAHHEHMHAH K b
Touke A nocpegcreoM crepixud AB pmuun I, \
MoKeT KosebaThea BOKPYr ocu A, neprenpu- v

Kyasipsiofi  nuockoets  pHCYHKa  [losoxenns %5}\4
"

rouek A B B onpefesieHH! ¢ MOMOIUBIO YIJIOB

o H @, OTCUNTHIBaeMBbIX OT BepTHKanH, Cocra- 7,

puTh AHddepenuHansHbe YDASHCOHHA ABHIKe- TN
sig cuetems!, Hanucare audpepevunaisusie I P
ypasHenus MaJjblx Koaebauui cacremst. Mac-
cofi crepKust AB npeuedpeys.

K aamaue 4§39
Yeaszauue [Ilpenelpess unenmamm, coaepmatinmm MHOMuTEAH T2 W of a
raK.e cuHTath S(p—o) = p—o, cos(p—a) & |, sMu 2 q, sNP R P
Orsers (my -+ my) 18 -+ mylp cos (p — o) — mylg? sin (p — ) =
= (m+my) g sina, 1§+ lacos(p—a) -+ 1i2sin(p—a) = — g s g,
(g ~+ mg) 6.+ gl = — (my + mg) ga, I+ L = — gp.

48.40(48.40). lllepoxoBaThlli MHANHAP MAacChl m W pamsHyca r Ka-
TuTcH G03 CKOMbKEHHS N0 BUYIpeRHed NOBEPXHOCTH NO0T0 BHIHHAPA

dod



Maccw M o pannyca R, mMOTrydlero BpallaTbes OKOJO CBoefi raphaon-
TasbHo pacnodomcuuon o @ MoMeuIs HHCPUHH HINIAPOR OTHO-
CUTeNLIIO cRONX ocedt paBub mr?f2 w MR? CocraBuTb YpaBHeidHs ApH-
WO CHCTEMBI H HAHTH HX TICpBBle HHTCFPAJIb

Orger: MR?$ — 3 mR((R—r) @ — R8] == C),
3 MRH? 4+ m [(R~r)p— ROP + 5 (R—rP i~ mg(R—r)cos o=,

FAE (p~—YI0J N0BOPOia 0JPe3Ra, COCARHMOUWEIO OLH LIAIHLDUB, a
U — yros nUBOpOTA HHCUIHErs URAHHAPA,

K sapmaie 48 40 K pinaye 4841

48.41(48.48). Oanopomnbii AMCK panuyca R, HMUOILEA Macey M,
MOJKCT Bpamiarncst BOKPYE croell topasontanbion oun O K mucy 5a
nnry AB annun { nosBeiweHa MaTepHasbHAA TOYKa macew m. Cocra-
BitTh YPaBHEHAS JABUMKCIHSE CHCTEMDI

Oraer: (m -}-i;-) Rp -I—mRIcoé &@—1]:)11: +m!€’£ s {p— $}f 4+
J-mgRsimmp=20,
Reos(o— )&+ Mp—Rsinfo— )¢+ gsinp=0,

1ac = ¥104 itopopora KHCKa, a ‘lb—-}'I'OJT OTEEJ'IOHPHHH HHTH OT pBep-
THEAML.

48.42(48.49). llnck cuciemsl, ONBCAHHON B NPCALAYUICH 3aAave,
BpalaeIcss ¢ MOCTONHHON YTA0BOIt ckopocTbio ©® COLTABHTH ypapHe-
FEIEE JEBITACHHA MATepHAJILHOH TOUKH

Orger P — o' L3 sin (of — ) 4= £ smp =0,
! i

48.43(48.31). CocTaBiuTh YpaBUCHHA [ABHMKCHHA MATEMaTHYECKOro
MAATHHKAE MACCBE 7, UOQABCLEEHHOTO WA YUPYIOW HHTH, MAUHA HUTA
B HOJOMKCHUH PaBHOBCLH [, ce JKCCTKOCTL PaBHa ¢ IlauTh aBumelde
MAATINKA [AA8 cAydas Maabix koaebaund B Ravecrse o6d6nennwx
KOOPARUAT B3ATE YIOA @ OTKAOHENHH MAATIHKA Or BCPTHRAAYW # OT-
HOCILICAbilOEe YAJIHHEHNE HITI 2,
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Oraer: {1 4 2)§ 4+ 22¢ -+ -}g-sinq>=0,

—(l+z) '+ o2+ L (1 —cosg)=0,

2= asin(A/Zt+a), m=Bsm(z\/§r—}-ﬁ)- e A, @ B,

f — upou3BoOALIILIE OCTORINBIC,

48,44(48.33). OguHy KOHeu HCPaCTAHKHMONE TONKOA HHTH OOMOTaH
BOKPY! OZHOPOANOIC KPYIVIOro Hinitapa pamuyca R, BTOpofi Konen
npuKpense K HeiogBH:Kuo#i rtouke O. Lluaunap, pasmatuBas NuTh,
ONYyCKACTCH BHH3, OJHOBPEMEHHO PacKauHBAACh BOKPY rOPHIONTANb-
Hofi ocH, Mpoxogalel Yepea Touky noapeca uutn [lpe-
nebperas Maccoft HHTH, ocTabuTh XHbdepeHuuannHLre
ypabuennst ABHKCHHA UHJIRHAPa

Orser: p— R — -23-ptp2 = %gcos LN
d .
7 (0°0) — Rpp® = — gp sin p.

48.45(48,34). Tlosnsysick pe3y/bTaTaMH, NOAYYCHHLI-
MH TpH pelienuy Npefbylleft 3afnauy, cocTaBHTL Rud-
(drepenynanbHoe ypaBuelie Maanx xoaebanuit wHAHHIDA,
CCJIH ERMKENHEe HAUANOCh H3 COCTORAHHS NOKOH H MAPH
t=0n p=p01 ‘P=‘p0='e0'

d . - 4
Orser:  — [F2 ()9l +2F )o=0, rae F{ =%—' + Py — Ry

48.46(48.35). Onpenesntp ABHAKCHHE CHCTCME, COCTOAMICN HI HBYX
Macc my R A1y, HACAAKEHHHIX HA MM2AKHA TOPH3OHTAABHHK C1ep.KeHb
(oce Ox}, maccel cBs3aHbl
NPpYIKHHOH MecTKOCTH ¢ H
MOryT IABHFaThCd DOCTYMA-
TENbHO BlOJAL CTEPIKHS;
pacCcTOdIINE Meay IeHs
TPaMu Mace ApH HeHANpA-
KCHHOM (IpyRHHEe pasHo [ h 382006 14 46
HaYaJbHOE COCTOSHHE CH-
cremul npi {==0 onpenenserca CredyOWHMH 3uAYSHHSAMH chopocrel
H KOOpAHHAT UeHTPOB Mace: x; =0, %) =uy, xy =1, xz =0,

Orser: x| = m {mluot + 5'7:-'2 sin kt} ,

K os0dve 48 14

_ 1 Mty 1 1
ol = {md = 2 smbt}, k= pfe (o 4+ ).
48.47(48.43). CucreMa, cocTonnas U3 [ABYX OAHHAKOBEIX Kojec
paanyca g Kaxcaoe, MOIYIMHX He3aBHCHMO BPAIHATLCA BOKPYr ofmici
Hopmanbhoi K uuM ocH O10; mmwubl I, KaTutes 10 10PN3OHTANLHOH
nnockocT Kojieca CRSESAHEL NPYIKUHOA KECTKOCTH ¢, paboiaiomeli Ha
Kpyuwente (ynpyrnii TopcsoH), Macca Kampoio wkoseca M, C— mo-

dof



MCIT HUCPHHH ROTCEa OTHOCHTESBUO OCH ppaitienns, A — moment
WIILPIHA KoJla otnocHTedbuo anamerpa. CocTaBuTh ypasHenna ABu-
MUNE CHCTCME M ONPEACANTD HEBHIKCHHME, OTBeyaiollee ayalibibim
yuaosasim @o1=0, ¢ =0, @2=0, §,= @ (@1, p2— yrau NOBOPOTA
Koec) Maccon ocn npenebpeys

Orger: ¢ z—:’.- (mr — % sin kr) ' q),:—é (m{ + -;:l sin kt) '

b= 2
Ma? 4 C+ 44 (-—?—-)2

|
48.48. Mexanuam poGOTa-MHHHNYAATOPA COCTOUT H3 KOAOHHL AnA
BOPMIKANLHOTO BepeMelienusn, yeTpoficTea ARR TOPUSOHTANBLHOIO e~

ra’

s ] - = AT

I zanaie 9847 K sodaue 49 48

PEMCINCHHUS, COCTOAUEro H3 3beibeB ! # 2, m BHABHTAOLICHCA FOpH-
S0HIANBHON PYKH co exBatom 3 Macew 3BEHLCB MOXAHU3IMA M, my
H m, JBHRYUUE CHinl, CO3AaBAeMble NPHBONAMH B NOCTYMATeAbNLIX
napax, paBlibl COOTBETCTBENHO Foy, Fi3 B Fay CocTabuth nuddepes-
unanbublc ypaBHEHUN ABHMenus wmexannsma. TpoHsem npeueGpeus,
Oraer: maf == Fay, {mytms)gy=Fy
(g o mg)z = Fy — iy - mmy - o) g.

48.49. Mexannsm poGOTJ-MaAHBNYAATOPA COCTOHT, H3 ROBOPOTHOA
KOAOHHH f, YCTPONETBA NS DEPTUKAABNOTO 1EPLMEIICHNs 2 0 BbUIBH-
raomedcs pyKi co cxsaroMm J MomenT nmnep-
uHy 3eena J OTHOCHTCABNO OCH [OBOPOTA Jy;
MACCA 3BeHA 2 My, MOMCHT HHepUHH OTHOCH-
TeALHO OCH Mosopota Jp Macca asHrawliencst
PYKH CO CXBaTOM i3, PaccTOSiHHe OT OCH lio-
BOpOTAa AC LEHTPa Macc p, MOMEHT HHEPUHH
OTHOCHTeNBHO lieHTpabholl ocH J5 K oot no-
BOPOTA MPHJAOKEH MOMeHT M, npBRXKywne
X saxhue 48 4) CHJIB, CO3AaBaeMHie (pHBOJAAMR B IlocTyla-

TeJbHHX RApax, PaBHH COOTBETCTBEHHO Fiz B

Fos Cocraeute Anddepeniinanblibie ypasHeHnsd ABRXCHNA MEeRanlsMa.
TpeuneM npenefpedp

Orger -{%-[(h-}-fg-%-—’a'-l-mspg)@l v,
(g + mg) 2 =g — (my + 1113) g, my(p — p9%) = Fa.
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48.50. BepTuranwHan koJlonua f, necyutasn pyky poloTa-MaHHnyns-
TOpa, MOMKET II0BOPAUHBATHCA Ha yroa . Pyka co cxsaToM nosopauvu-
BaeTCst Ha Yront 4 M BHABHTAeTCA-#Ha PaccTosnde r. MOMEHT HHepuwH
BEPTHKAMLHOH KONOHHH OTHOCHTEABHO OCH
ppautenun Jy; 3BeHbA 2 u 3 cyutaTh TOIH-
KHMH OIMIOPORHBIMH CTEPHKHAMH AAHHE [
M {3 ¥ MacChl Mg W Aty MacCa NEpPeHOCUMO-
ro rpysa m K peprHkansHofi och Bpaule-
NSl APHAOKEH MOMeHT My, K ocH noopo-
Ta BTOPOro 3BeHa — MoMeHT M, ABUKY-
as cuAa, co3fasaeMas (PHBORKOM' B TO-
crynatensHoll nape, Fa; CocTaButs aud-
(epenuyanbibie YpaBHeHH HBHACHHSA Me-
xannama. Tpennem npeneSpeus h sazsue 4350

Oraer: :T[(f] + —]la' m,qfi, + 7 (r] sin2 ’&) (p] = M,,,
Ei—(}(r)t?)ul(r)qﬁ sin ﬂco§ﬂ=M0+[m3(r—-£.21) +m{]g sin @,

(g m)F=[my (7 =3 )+ mr | (8 4° sin? ) == Fpp— (my -+ m) g cos B,

2
rue J({)=m3 (r"’—n’a +-133—) -+ mr

48.51(48.50). Kosteco kaTHTCA 6e3 CKOMbLMKEHHA HO TOPHIOHTAJb-
Hoit ' ntockocTH, Pajpnyc koseca a, ero Macca M; C— MOMeHT HHep-
UHH Kojeca OTHOCHTEJILHO OCH, MPOXOLALleH NepHeHAHKYISPHO NJO-
CKOCTH KOJIECa 'epe3 ero MeHTp, A — MOMEHT MHepUHH Koheca OTHO-
CHTENILHO €T AuaMerpa. CocraBuTth YPaBHeHHs! ABHIKEHHA Kosecd

Yrkajanwue Hcnonbiobate ypasnenwa JIarpanma © MHOMKVENAMH iy He-
TONDHOMHBX CHCTEM i .

Orger: -‘% (A} sin?8) — C (@ +pcosd) & sin 4 =0,
(C ++ ma) -5 (p + P cos §) — malbp 3in 6 =0,
i 1
(A-+ma*) 8 — Ay sin cos ¢

—}-((",'—1— ma){p - 1bcos'&)11; sin & = — mga cos ¥,

FAe ¢—yron NOBOPOTa KONeca BOKPYM OCH, MepneHAHKYAspHOHN ero
MAOCKOCTH,; ’l}-—YI'OJl HAaKJgAOHA RANOCKOCTH EKoOJeca K FOpH30HTY, I]J—'
23HMYT BepTHKANLHOA MAOCKOCTH, COREpXanted AHAMETP koneca o
npoxolauiel yepes TOYKY Kacauus,

48.5‘2(48.51). Kongencaropuuii MUKPOOH COCTOHMT H3 NocaerOBA-
TeNbHO COCAHHCHHEIX KATYIUKH CaMOHIAYKUHYH L, peslcTOpa conpo
THBJEHHA R W KoujeHcaTopa, RAACTHHH K010pOro CBA3AHL ABYMS
npyxunaMn obuieli ectkocTn ¢. Liens npucoeannena K ucTouHHKy
NHTaHHA ¢ nocToannoll 3 & ¢. E, a na naactany xongencatopa mefi-
cTByer nepeMmennas cuna P(f). EMKOCTL KOHfMeHcCATOpa B noA0KeHKH

b
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panHoBecHa cucTeMbl Co, PacCTOAHNC MCKAY NAacTHHAMH B 3TOM no-
JOMEHNHH @, Macca {OABHIKHON ILIACTHHE Konjeuncartopa m. Baecin
INEeKTPHUECKHe H Mexanuyeckie obobilicHHBbie KOOPAHHATHM K cocTa
BHTL YPaBICHHS JABHXKCHHA CHCTCMI! B
topme Jlarpauxa,

Yxaaaunan 1 [lotenunamsnasn auepina
koupelcatopa  pappa V= ¢Y{2C) (C —em-
ROCTh KOHACHCATUDY, § —3APAA Ha ero olgsan-
KAX), SACKTPOKHIECTHYICCRAA HMEPL UK BHNMHCAALT-
e mo dopuyte T == Yo L? (L — roapouancar

CAMOHNAYRURY, l==—q - CHAA TUKA B uent)

Il dt

!

£ 2 3a ofobwenyile ROOPBHUATE NPHHATL Hi-
MeHCHHE 3apRa  KONAEHCATOPA § H_ CMOI(HHE

K aanmave 49 52 NpYMHA H3 MoaoKeHus papnopccus Torga noa-

HEDR 3apRA GYECT Go-- 4, 4 MoAHOE CMEWCie
Xo-+ X; 31CH go-—72PRA KOHWACHCATOPA, A X — CMEWCHAE DPYMmMY of uHelizpann-
HELO O IGILING B ICJI0MKEUHE PanlosLCHR CHCTEME

Orser: mi + cx—%q ——“:'E-—_—P{t),
" . E
Li+Ri——x+E—S-=0

48.53(48.52). OnpegesinTe 4acTOTH MaAHX CBOGOAHMX KoAeGaHHT
KOILACHCATOPHOTO MHKPO(OHA, ORACARIIOIO B MpeabiaylicH 3aaave, Co-
MPOTHBJAGHHEM peluctopa itpenebpetib

1 ¢ i c RS E?

Orcer: ki g ~/2 ,\/m + Col = ’\/(m Cyl. +4 a?mL "
48 54(48 54). HM3o0pasKennan HA PHCYHKe CHCTEMA OTBEYACT MPHH-~
HBOHANBLIOA  cXeMe 3AEKTPOMAlUHIHOrO HATHHKA dKCeJdepoMeTpd,
Macca gaxopa M, o6mas KecTKOCTe NPyIKHK
o o . ¢ CaMOMHAYKUHA  KAaTYWKH  H3MeHseTeA
BCJACACTBHE H3IMCHEHHR BO3AYIIHOrQ 3a30pa B
£ MarnaTonposofe L = L(x)} (x— BepTukasb-
J HOe CMelleHHe SKOpPA W3 TNOJOXKCHHA, KOTAA
NpyxuHE He wanpsprennt). K Ratywke upu;
K sagaue 48 54 coenmirena 3neKTpHvuecKas Uelb, CoCcToHnlanA
JH3 3JeMeHTa ¢ 3anannofl a L. c }E, COMpOTHE-
qaene enu paspo R, COCTABHTH YPABHCHHA HRBHRCHHS CHCTCMH H

OUpPEACNHTh €& MOAOMCUHe pPABHOBECHN

Ygasanme 3a ofo0ucnisic KOOPAHIIIH OPHHATE CMCUICHHE x AKOpA K 3as
Pt ¢, COOTBETCLTBYIOWAR ToKY ¢ b ueny (¢ = dgfdf)

Orger: Ypasuenust ABUMNKenHa:

- . . . 1 8L .
Lq+Rq+¢x—gi—'-=E; Mx—-é-%?q’+cx=Mg.

B «nonomennnL PABHOBECHSAY X == A¢ H ¢ == g=to, 1R o —E/R;
1 ¢ 2
cxn=Mg+ 35 (3’;‘)0 to.
370



48.55(48.55). CocTaBuTh ypabueina Maawix aBuxeuft B6ansu no-
J0ACiHA PABHOBECHE LK IPOMATHATHOTO A FYnKa, ONUCAHHQTO B
npeablayllen 3ajave

Yrkasauune 34 ofobuiensble KOOPASHATHL BaHTL HaMeHeMMC 32pHjs € H Bep-
THK ILHOL OCPCMEllelHC HKOPA M3 nOAOMEeHHA pabnoBecna & Oyukume Lix) pas-

anaite n o paa | = Li{xe+8) = Lo Lit + H OTPaHRYHTLCH B STOM pAAY
nepuliMM 203 MH YILHAME :
! [

Oraer: L:e -+ Re - Ligg==0, ME 4 ct— Lié=0.
48.56(48.56). OcHondlne N41UHKJ, ONHCaHHOIO B 3ajaue 48 54,
COBCPIIAET MAJbic BCPTHKANbHEE KOJeOdHHA no 3akoHy E == & sin wf.

OII[)E‘JIGJIHTI: INHOH JBH/KCHHA AXOpM H TOK B dJIeKTleICCKOﬁ ueny
JAaTuauKa

Oreer: i = ﬂ%““’—s- Lty {R (¢ — Mo® cos o +
+|Liddo + Lo {c — Ma™)] sin o},
3 = ﬁ;—‘”a—{-—- [LitkLow’ + (R? 4 L3 (¢ — Ma®)] sin ot 4 oL{R cos ot},
rae A= R(c — Mo’y + o*[LId + Lo (c — Ma®) .
48.57(48.567). dnexrpoMexaHuyecKas JIBHAYNIAA CHCTGM2 COCTOMT
H3 IIHHHH,EIPH‘IECKOI O IOCTOANHOTO MATHHTA C KOIIII,EHTI)H‘IECKHMH no-

ANCcamMH A, CO3Ratngero pdavanisliog 110Jie, H JAKOpA Macch! M, OlH-
PAOWLEIOCH HA NPYAHHY KECTKOCTH £. SIKOpb coeplteH ¢ KaTYUKOM,
! i

[ I

K zanage 4657 K 3rnaue 4658

cocToflllell H3 A BUTKOB, H ¢ MeXaNHYCCKHM ncmnd:epoia, COlPOTHENE-
IHe KOTOPOTO HPONOPIHOHANBHO cKOPOCTH sixops (xkos(duuHenT co-
npoTHBAcHHA [); cpeAnuit pajHyc KaTymke r, ee caMOnHaykuns L,
COMPOTHBICNHE R, MArHUTHAN HIIAYKUMA B 3a3ope Mardira 8. K 3a-
JKHMAM KATYWIKH NpPHACKEeHD nepeMmennoe sHaupaxenne V(f). Cocra-
BHTh YPARHEHHSA ABHIKEIINS CHCTEMH

Yxazanue OO606UILHRME CHAB, 0TB8eYalOWHC B3ANMONeiICTHNIO KATYIIKH ¥
Marunta, paBuul Qg == —2xra Bx, Q. = 2nrnt Bg (Q— sAekTpoinHKyulan ciuia,

HUAYLRMPORAHHAN B SAEKTPHYECKOH nuLliK,'a Qx— CHAA BIaHMOREHCTBHA KdTYLIKH ©
HMATHHTOM)

Oreer: L -+ Rg - 2arnBx =V {t), ME+pBx-cx—2nrB§==0,
48.58(48.58). K ocnoratuio cecicMOMETPA ¢ MIAVKINIOHREIM Tpeos-
pasoBaresieM NPUKpeNJieHA KAaTYWKA H3 f1 BHTKOBR pajinyca r, cOefi-
HelHasl © 3JIEKTPHUeCKOR PerdcTPHPYIOHICH CICTEMON, CXemalHslipves
MOf uenblo ¢ camoHuAykmmefi L W conporupnennem R. MarsatHui

a7l



CePACHIIHK, co3naloMifi painanbHoe MarnHTHOS Nojie, XapakTepuaye-
MOC B 3a30pe MaiHUINOA KuiyRuuel B, omwpaeres wa OcHoBanue ¢
HOMOMLBIO MPYIKHE 00Iiel MeeTKOCTH ¢, Ha cepaeuliuK RelicTByer Tak-
He CHia cOMPOTHBILNMA, NPONOPRIOHANLHAN €I'0 CKOPOCTH, BEI3HBae-
Maf ncmmb;pom. CO3AaIOLUIHM CHAY compoTHBAeRHR Px. CocraBaTh
YPaB#cuitsg, olpeLensiomye nepeMellieHue cepllednika # TOK B IeAK B
chyuae Maanx BepTHKasJbHEIX KoacOannit ochopannsa ceficMoMeTpa To
sakouy &= Eosinof

1
¥Yrazande OfoGuenibie CcilK, OTARAKCHIAE BRIZHMDOCACYDHID KOTYWEH B
MaruKTg, jlatorcs gopuynamu Qq = —2nraBx w Qy = 2nrnByq

Oroer: MX - & -+ cx — 2nrnB§ = MEw? sin of,
Lg 4 R§ -+ 2nrnBi =0,

§ 49 Hurel panam ABiKewns, npeofpasosanue Payca, uaHoanyecie
ypasueuun TamunbToHa, ypasuenus Axo6n — FamnasTona,
npaduun Famuastona — OcTporpaackoro

49.1(49.1). TpyGra AB spamaercs ¢ NOCTOARHON YrA0BoH CHo-
pPocIbio @ BORPYT, BepTHKaawuofi ocn CD, cocrapasas ¢ wedl yrod o.
B ipyOKe UAXOMUTCA RPYKMHE JKECTKOCTH C, OMHH KOHCL KOTOPOR
ykper.iei B Touke A; Ko BT Mpmiy KOHLY nPYXKHHB HPHKPENJRHO TeNo
MaCChbl /M, CKOMb3AUlee Ges TpeHHA BHY-

TP TpyGxn DB HesehopMupoparHoM co-
CTOAHWH JfnHa npyxuust papea A0 =1,
Tlpuuas 3a  oGoGuiennyic  KOOPNNLIATY

K aanaie 491 K sapgaie 492

paccToanie x oT tena M go Toukn O, OHpPENeJUThH KRHETHUECKYIO
snepinio T tena M u oGoGinennslii HUTEI pas IKePTHA,

Orger: T= -;— mx? 4 (I + 2P 0? sin?aq],
mi? —m(l - x)Pe? sina 4 cx® 4 2mg cosax = A,

rae fi — nocTosliliasn WHTErpUPOBAHMS.
49.2(49.2). Hautu nepehie HHTErpanm ABHXenus chepryecKoro
MasTHNKa A {, T0J0XKenHe KOTOPOTO onpeRensnercs yriaaMu 0 u .
Oreer 1) HHTQI‘paﬂ. COOTBETCTBYIOWIHIN WiTKAlYecko! Koopmindle
P (NnTerpas MOMEHIOB KOJHYeCTBA JBHMEUHS O1UOCHTENBHO ot 2)t
1 sin? @ = n;
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2) uuTerpas sHeprum: 62 - §?sin2g—2 ‘i cosO=Hh, roe n ©

} — nocrofiluble HHTE! PHPOBAHHA,

19.3(49.3). T'upocxonnyeckuil Taxomerp ycranoshed na naartdopme,
Bpamamitiefics ¢ mocTosHHOR yraoBoft ckopocTeio "t BOKpYr' oci” L
OnpelieHTh NEPHRBe HHTETPAJE! IBHMEHHHA, eclH KOoIpDhHIUEHT MeeT-
KOCTH CHHpanbHOR MPYMKHHE! paBed ¢, MOMeHTH HHepOHH THPOCKOo!la
OTHOCHTeABHO TARBHRX HEHTPaNbHHX ocell X, ¥, 2 COOTBETCTBEHHO
pasubl A, B u C, npuuem B = A; cuan Tpeuus 1a ocH 2 coGCTBEHHOrD
BpalU(eHNsi FHPOCKONa YPaBIIOBEIIWBAIOTCS MOMEHTOM,' CO3ZaBaEMhM
CTATOPOM 3/IEKTPOMOTOpPA, APHBONAUIHM BO BpalilcHHe CHPOCKOIN; CH-
JaMH TpewHs Ha OCH fpeueccud y npenebpeus.

£

K sanaye 493 K aonaue 494 K sapage 495

Orger: 1) Hutelpan, coOTBeTCIBYIOHINA LHKAHUECKON KOOpAHNATE
¢ (HHTErpas MOMEHTOB KOJIHYECTBA ABHIKEHHS# OTHOCHTENLHO OCH Z):
p4usmli=n;

2) oboluieHHBIil HHTErPAN 3HEPrHu:

% [(Cq® + AB?) — (Cu? sin?p - Ay? cos’8)] + %082 =4

49.4(494). Marepnanpuaa Touka M coeaunema ¢ noMolLbIC
crep:xus OM mmun { ¢ naockuM waprupom O, ropusoHTanbHas och
KOTOPOro BpallaeTcsi BOKPYF BEPTHKAAW C NOCTOAHMOA yrioBqii cKo-
pocThI0 » ORpeaesiHTL YCJIOBHE YCTOHUHBOCTH HMIKHErO BEePTHKAAb-
HOFO NOJIOMKEHHS MasTHHKA, NepHOl ero ManbiX KoneGaHHH UpPH BhiBe-
HEHHK €ro M3 3TOrO NONOMEHUA ¥ OOOGUIEHMLIE HHTErpPad SHEpPrHH,
Maccoft crepxus npedebpeys. ' : '

L) et L —— 2
Oreer: 1) @* < ik 2) T= W;

3) ¢*— w® sinqu—Q-i"-coqu-,—-h.

L3

49.5(49.6). VYpapHOoBeleHHH rHPOCKON B KAapZaHOBOM RojiBece
ABHMeTC nh HHEDIIHH. Onpenenurb KHHETHHUCCKYIO 31CPIHIO CHCTEMBI
H Tepsbie HHTEIpanhl Y[)aBHellllﬁ ABHMXEHUA, €CTH MOMEINT HHEPUHH
BlEIHEH PaMKH OTHOCHTCALHO HElOABHIKNOM OCH BpAlleHHs § papeH
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Jy, MOMCHTH HHepinn BHYTPEHHCH PaMKW OTHOCHTJBHO FAABHHX IteH-
TPAKLILIX OCEH A, Y, 2 paBiul Jy, S, Ji, 2 LOOTULTCTBYIONIKE MOMENTH

HKepluu rapockona — Jx, Jy 0 Jo {(Jx=1T,).
Oroer 1) T o= {[f+ 0,4 (J, +1, — 1) cost0) 4 +
4+, +J’;) 0+ Jo (- psin 0PL

2} HHTEIpas, COOTBETCrBYION WRKIHYecKoH KoopiauHaTte ¢ (ny-
TeIpa MOMEILTOB KOJHUecTa [BH)KeHHS THPOCKONMa OTHOCHTO/hIlO
ocli z). o ¢snG =n,

3) Hitierpan, coOTBETCIBYIOIMHN LHKAKUECKOt KOOpAHUATe Y (Mii-
Terpai MOMEHTOB KoJuecTsa HBHXKeHns ncell CHCTeMB! OTHOCHTEALIO

ocn E):
[7e 4 72+ (T + 7 — 72) cos®0)p + Lo sin 0 = ny;
4) nuTerpan sHCPruul
(fe 0o+ (Je 4T — 1) cose) 42 + (7, + 75) &' = h.

49.6(49.8), T'upockon ycTaHoBAeH B xapnanoaoa; nonsece. Bowrpyr
oceit § H y BpabieHid PaMOK ROABeca ACHCTBYIOT MOMEHTL BHCLIHIX
et Mg 1 My, MiHOpHPYA HHKAHMCCKYIO ROODAHIATY @, HafTH 1) nud-
(epeHiMdabIIbIe YpaBHEHHH MBHKCHAS Aas Koopauuat P w 0, 2) rupo-
ckoniueckne yneis (CM pueynox K 3agaue 495)

Oroer. 1) [y Jz 4+ (e + Jx — 1) cos’ 0] p —
— 2(J% - 7 = J2) cos 6 Sin 08 ~}- Jo11 cos 08 = M,
(o 4 1) 0 4 (Jx -+ T — 12) cos @ s (o — [ cos p = MM,

2) J,neos 00, —Jncosth.

49.7(49.9). Cocraruth ¢ypkumwo TamiLibToRa H  Kanouiueckie
YPABHEHHS OBIDKEHHT HAR MdTEMATHUECKOTO MasiTHIIKA Maccsl m o
LAuHB {, NON0XeHHe KOT0POFo ONpelensieTcs YrioM @ OTKJIOHCHHS
eio or septHkaan. I1popepHTh, YT0 NOAYYCHHLIC YPABHCHHN 3KBHBA-
Jentib 00munoMy AH(bepeHiiHabHOMY YPaBHCHHIO ABHIKCNHA MaTe-
MATINeCKOI O Maﬂ-rr;m{az

Oraer 1) H=—2-"—’;;,i-—-mgh08m; 2) €P=T,:-:,—. ) == — p1gl Sin @.

49.8(49.10). Matepuannhas TOUKa MacCH 7 TOLBEIRRA © NOMO-
WLIO CTEPKIA JUIHHB { K ILIOCKOMY WWEpHHPY, FOPHIOHTAAbLAA Oth
KOTOPOFO BpallaeTca BOKPYr BEPTHRAJH C BOCTOAHNON YrioBOW (KO-
pocTuio @ {cM picynok k sanave 494) Cocraswis pynkiio Famir b
10Ma It KaHOHNUECKIe YPADHCHHA ABiDKest Maccy CTepXHA He yuu«
TLIBATE,

1

]
Orser: 1) H=5 5 --’—’;"-mi’ sin? @ — mgl cos ¢;
2) ¢=_n7’;? p=mi*w? s pcos o —mgl sing

49.9(49.11). BepTHkaablioe HOJOMKCHHE OCH CHMMETDHH BONUKA;
RPAlLaloliel 0CA OTUOCHTE/IbAC HENOABNKHOA Toukk O nol mefictone 4
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CHJIBI TSLKECTH, Onpenendercst yraamu « # § Mekaouns uuganteckyio
KOOpAnHATY @ (Yroa cobcTieHHOro spdilenust), COCTABUTL L5 y1J(0B
@ u B dynkunn Payca u Tamuaprona. Macca soauKa pasua m, pac-
CTOAHHE OT ero uenTpa Macc so Touku O pasuo
I, MOMCHT HHCPUHH 'OTIHOCHTEABIO OCH CHMMC-
'rprmAz paren €, 4 OTHOCHTENLHO OCell X H Y pa-
BeH

Oreer: R= % A (cos® fa? - ) —

—Cn sin fé + mgicosacosf,

2
H=—2{7‘-[u’—“'{;—:—;§;iﬁ)—-+ P%]-I-mglcosacosﬁ.
rae n= @— sinfi& = const. (3pech n B Aanb-
seriteM cuMsonbl Pa, Py 1 1. 0. 03nanawT 0606- K sanave 499
HIEHHBe HMIIYHAbCH )

49,10(49.12). Monwaysics pesyabratamu, 1OJAYVCHHLIMI APH pelle-
HUM Dpefblaylied 3ajaun, COCTABHTL AAt KAHOUMYECKHX NMepeMCHHOIX
Famunsrona tuipdepednHanbie  ypaBHeHHST MaaAblx  KoJjefaHui
BOJIYMKA OKOJIC BEPXHEro BCPTHKAJIBHOTO 11010 /KeHHS.

Orger: as-%(Pu-}-Cnﬁ), P, = mgla, B-':_IA_PB‘

By=— S (Pu+Crp) + mylp

49.11(49.13). MMonoxese OCH CHMMCTPHE Z BOAMKA, ABHKYIErOCH
OTHOCHTENILHO HeNnoMBHKHOM TOUKH O MO ACHCTEHEM CHJILL THMKECTH,
onpejiessiercs yriaamu Diinepa, yraom npeueccus P H YrioM NyTAUHH
6 Cocraeute dyukunio Famunstona aas yr- ‘
Jq0B b, B n @ (yroa coGCTBEHHOrO BPalUeHHSR)
B COOTBETCTHYIOHIAX WMIYALCOB, ECAH M —
mMacca BoNYKa, ! — PacCTOAHHE OT ero UenTpa
Mace 10 toukH O, € — MOMEHT HHEPIHH OTHO-
CHTENBHO OCH 2, A — MOMEHT HHepRUM oOT-
HocHTenbHO JOGON ocH, JewKallel B 3KBa-
TOPHAALION MJOCKOCTH, npoxogntlefi 4epes

L

Toyhy O
t {(Py— F"p cos §)2 2
Olmer. A [ sin? B + Pa] +
+ - P,; + mg! cos B. K aanaue 4911
19.12(49.14). B ycnosusx npeaptayitedi 3afaud coCTaBUTH KaHO-
HUYCCKIIe YPABHCHHA BBHXKeUHS BOAYKA, \
. P, — P cos9 .
- . — .—-¢—.._"E..._.:,._ —
Or'?" ¥ 4 sm20 ' Py=0,
P . (PpeosB—Pu) (PycosB— P,
S ) — .
0-—74—. Po==— 18— A‘tmst‘lb "’)+mg£sme,

P, —P_cosl P
———y ey T 2=
== Agosms + T Pe=0U.

-1
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¥
49.13(49.15). Caofonnas Toyka ennHnunoll macce ABHKeTCH B
BEPTHKAALNON NAOCKOLTH Xy NOA AeHCTBAeM cHABl TakecTn CocTaBnth
An(pepenunanbHoe YPaBHGHHE B YaCTHBIX NPOH3BORHHBIX Hikobhy —
Famuabrosa u HafTH ero noaxwil wHTerpaa (oCh ¥ HanpaBAcHa Bep-
THKAJhHO BBEPX)

: JV
Orger: ~=r ( r}x) + = ( ) + gy =0,
V= byt -+ by = :3?«/(— 2gy — 26, — b3)° 4 C,

ine by, by 1 C— npon3BoabHbIE NOCTOSIHNLIE 3HAK «43 creayer 6path
UpK peabeMe, 3HaK «-—» NPH CycKe

49.14(49.16). Tlonbsyace pe3yAbraramu, NOAYYECHHSIMH NPH pelie-
HHH HpeawIyllef ajiauy, H CBOACTBAMK NOJAHOCO HHTErpana ypashe-
ung Axobm —TaMmuaeToHa, HafTA nepone HIUTErpajnl YPaBHelnsi HBi-
JKenus royKH
aV | 2
do = +I;‘\/—'929"‘251—bz=ﬂt-
S =x 22y — 2 — b=,

?—,}; ba=x, "”"’\/"98!}'—%1—&’2“—!),
rne a), az, & 1 b2 — npoHaBoAbHLIC nocTosHHbe,

49.15(49.17). Pusrveckud Maarunk maccs M ppauiaerca sokpyr
HENOABHIKHOH TOPH3OHTAALHOA ocH MoMenT, HHepIHI MaATHIKa OTHO-
CHTENIbHO 3TON OCH paBed J, PaCCTOAHNHE OT LEHTPa MACC MARTHHKE .10
ocu paBro [, CoCTaBHTh nﬁqltbepenuuanbuoe ypasuenre Sxobn — Ia-
MUIbLTOHA, HAATH €ro NOAHLI HUTErpan ¥ NePBhle HHTEIPAJbl KM e
UHA MaATHHKA (l1ynepoit ypoBeHb TNOTEHUHANLHOA SHEPrHH B3sib i1a
ypoBHE OCH MasTHHKA)

42
Oreer 1) %‘;f'-!--% %) — Mplosp=0;

Oraer:

4
9) V="bt £ /3 S A/ Mglcosg —bdg;

@
Z§ 9o Malcosp —b = Ig
3);:;,\/2¢1/W a, =4/ +/Mglcosp —b=1¢,

rhie @ H b — NPoN3BOJAbLHEE NOCTOSHHEE HHTETPHPOBAHNA
49.16(49.18). demxenye sBosuKa, HMEIOWEr0 OANY HENOABHXNYIO
touky O, onpepeaserca yraamu Jinepa ¢, 0 n ¢ Tlodvaysce peayiin-
TaTaMu pewenus 3agaun 49 11, cocTaBuTh ypaBHeHHe B 4aCTHHX Mpo-
H3BOAHBIX ﬂxoﬁu-— Famn.nh'roﬂa u HaliTH moAHHf AATErpan ero

av 2] AV N2
Oroer: 1) G + s (G ~ G os0) +3r (5) +
¢ av\?
+—2%-(“5('l;-) -+ mglcost = U
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2 V=bt+b+bp4

Abd - 2
»\/ ~ 24y — (o= 00essB)’ 5 4t cos 048,

sin® §

49. 17{49.19) Kouuu c*rpynm JaKpenielitl B HENOABHKHBIX TOYKAX
4w B, paceroAHHe MeXny KoTopbiMi paBHo /. Cuurtasi, uTo HaTHIKeHHE
T cTpyusl ONHHAKOBO BO BCeX TOYKAX, onpesesnutb pefictede no la-
MUADTORY AAR MAlbiX KoneGanufi CTPYHH. )

Hpeanonaraerca, UTo KoJeGatHd NPOHCXOAAT -’4 2
B 0AHOAl BEPTHKAJNLHOA NMAOCKOCTH Xy H 4TO 1""‘"‘-—-———-"’" 8
Ha CTpyHY JAeficTBYOT TOJABKO CHAB Ha-  |¥
TiHKeHua, AuHelnas l'lJIOTlIOCTb CTpyHH! pap-

Ha p.

K aapane 4917
f1 d

q:'ser: S=% S S[p (-%—i’—)zwl‘ (-g—i—)zldx di, .I'ne y=yl(x, §).

W

49.18(49.20). Tloabaysice npuuunnom [amuastora — Ocrporpaa-
CKOMO H Pe3yJbTATAMH pelleHus npefbAyell 34490, COCTABUTDL AH(-
q)epenuua.nbuoe ypaBHeune KoneGatui cTpynt.

Oraert —a;g- a2 Tt 4, rae a”-—%; rpaundusie yeaosus: ¥ (0, )=
t

y(l, fy==0, %
49.[9(49.2[). AGcosoTio rubkaa ONHOpONHAR W He- %
pacTAMHUMAH HHT: ATHUH [ TOABEleHa 34 ONHY KoHel B
touke O, Onpenenurs paefictene no Camunstony nas
Maatx KoaeGanuii HHTH OKOJIO BePTHKAJNH, NPOHCXONH- '
Wrx nofl AefictereM cunet Taxkecrd, Macca eAMHHLL!
JJHHEl HHTH paBHa P

Oreer: S—-—- S S[( —g(£ — x) (—g%)z]dxdt. (&

K aanalie 49 19

(x, &

4!6 20(49 22% MNonwaysies npununnom TFamunsrona — OCT]JOI‘paJl-
CKOFO M Pe3yJIbTaTdMU PellieHHs NPeAbAyuiell 3a/auH, COCTRBUTE Aud-
(bepeHuHaJlbllDe ypaBUeHne Manux KoJe0alHi monBelHeHHOH 32 oxu
KOHell HHTH

Orser: %?g_ =g -5%- [(t - xz -g%—]: rpaHHYHble Ye/I0BHA!

dy

l) y(os t)=0| ?)y([, t)’ W:-: W tel KOHAYHL.

49.21. MMoavayace npuxminom Tamuantona — OcTporpajcroro, co-
craBity Auddepeniinancioe ypasienie npoLOnbHLIX KoAeGaHHA TOR-
KOro CTepXHs, 3a1e/aHHOI0 HA OAHOM KOHLIE H ¢ Maccofl /71 Ha ApYroM
KoHue, i RNOJAYIATE TpaHHUALIE YCJOBHA. [TaorhocTs MarepHana
crep.Kus' p, MOAYIb npononhﬂoﬁ yupyrocrd £, aaowmans nonepeuHoro
ceneinan F, aauna i,

377



0 , % s *u
THET ~gr == a° ==, riie ¢(x, {}— ncpevellciHe B HANPABACHNK

BPOAGALHON O, a==~/Elp; rpannune ycJonas

&y

#fleag==0, ﬂl'a-?',— =‘—'EF£E"

L—-r 0% jgag’

18,22, CoctaBHTh mubdrepennuaislioe ypapienne EPYTHALNMX HO I0-
Gauni crepxug, sallenaunole Ha ONHOM KoOHile, ¢ AHCKOM Ha ApyloM
Konue. Ilaotitocry Matepnana ctepmus p, MoAyJL ciBKty U, nonepen-
Hoe ceuende-—Kpyr paauyca s, manna crepkns L Momenr anepuiu
mucka [,

i A
QOraer: o =@ 5y rhe (x, )—yros nowropota nonepeurioro
piali
ceucnun, a@==-Gfp, rpanmuuste yonopus: o =0, 57 ot =
— at R
=—GJ, Ox |y ® FAC I, =nr'f2,

49.23, Tloavsyncy npunumnom "amusbrona — OcTpbrpagckoro, co-
cTabuTh Axhdepenunansioe ypapiseiine NoHepeynsIX KoaeGainii Hrap-
HIEPIO onepTon GAJKN, 8 TaKie No.ayudts | paAHHYHEe Ye108Ha. T107-
noerb Matepuana Gaskn e, MOAYJn npoROabhod yapyroctd E, mao-
anb ROHEPeyHoro ceueHus F, MOMEHT Hirepuin nonepeynolo ceyennst
S, nauna 6aaxy |/

2 a F

Oraer: —g—;g- + C’-——-—g;: =0, rae v (x, ) — nporu6 Gamku, c = /\/ﬁg'

: =022 g, vjp=0, ! =0

tpannunble yeaosus: Uleo=0, 55 smo 0 Vhmt =0, 5l =0,

49.24. Tloansysicy, uprutinnom "ammabrona — Octporpancroro, no-
SYYHTD 1DAHATHLIC YCAOBHA B JAAAUE 0 HONEPRUHBIX KOACGAKNSX KOH-
conmbiOn  Bahkn  aunH !

Oreer: viyy=0, Kil

?ﬂ dx x-o_. '
%y _ v _
0% fewy ' 02% |ymy "

49.25, Tlons3yace npunuunoM TaMmiTh-

TOH2 — OCTPOTPRACKOrG, COCTABHTE )pas-

K vanane 4925 HeHHA MaduX KoaeGainft cicieMi, coclost-

ielt H1 Roitcoabiofl Gaaxn A [ o (py3a

MACCH M, BPHKPEHAICHHOIO K 6AAKC U K OCHOBAHINO IIPY KIHAMN el -

rocTr ¢. IlnotnocTs MaTepnana Gaawu p, MOAYAL SIPOLO 1bHOR ynpy-

rocii £, nroiais NoNepeynoio ceuenun F, MoMenr IHEPIHM NOepeYy-
noro ceyenust J.

. @% g d'v __ L7 __n G0 _—
O?‘()‘BT.W'I—C "5;,—--—0. rne ¢ == “a:‘. vl,..o-—O.-—f;;"d—-U,
2 3
Sl =0 B =l — ) mi=c (vl ~ 2).
BT gt A5 [gay
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§ 50. Cucremm ¢ kavennem. Heronosoritisie cenan

50.1, [lokaaatb, 4To ycaoeHe KadcHUS AHCha §e3 POCKAJL3BIBA-
HHS N0 34AaHnofl KpuBofA Ha 1IOBCPXHOCTH BHPANKAETCS B BHAE KOHCU-
HOTO COOTHOIUEHHR MeXay o600ICIIHBIMH KOOPAHHATAMY

Orser: §==ry, rae S— NyTh, NPOASLHHLI TOYKOH KOHTAKTA BAOAb
KpHBOfi, r— palliyc RKHCKA, ¢ — YFOA 1OBOPOTA BOKPYr ocH, OPTOro-
sa/bHOW fAockoeTs Aucka (@ =0 apit s =0},

¥
¥

i
K sanaue 502 K zaaaue 504

50.2, TMoayuure yeaopue kaueudsi 63 CKOJAbXEHHA Tena, NOBCPX-
{IOCTE KOTOPOIO ABAAETCH UHAHHEPHYeCKOH HOBepXHOCTHIO, HO IJIC-
CKOCTH,

YKasanne Cautath 3apannuiM ypablellHe Hanpapamouiel — kpHuol, KOTOPAs
nosyydercs B MJIOCKOLTH TIONEPLRHOTO cedeHHs HHAHHAPHYECKOR NORSPXIOCTH B CH
CTEMU KOODAHHAT, JHLCTEKO CKPelleHnol ¢ TeaoM B xauectpe mapaserpon, onpege-
ATOWEY TONOMEHWe CeNeHHA Tena Ha MIOCKOCTH, NPHHATH X, § — KOOPAMHATH (10-
moca A, yron 0 uopopota cucTemm xoopAunar Afmi, ckpenteimofi ¢ Tenou

Orgert x—(Exstn0 4 ngcosf)d = P, y+(Excos 0 —ngsin0) 0 =
=0, TEe Ex, Tt — KOOPARNATLI TOWHH CONPHKOCIIOBCHMH,

50.3. Pewuts npeamaywyno sanauy
B cayuae, KOraa wHanpdsagionias us- ¥
NHHAPHUECKhOH  NOBECPXHOCTH  siBAdETCA
BAJUTICOM,

Orser: x4 (a*sin?0 4 b4 cos?0) 8 =

=0, ¥ — {az_b3)ﬂsm0cns? = Q,
{a® sin? 8 4 8% cos? Q)

rhe X, Y — KOOPAHHATH ULEHTpPa AIHN-

ca, a — Gosbmas, b— Mmanay nosyocu

sanunca B uactHoM cayuae b = a nony-

qaeM HIBECTHOE Yenophe £ - af =0,

y =0 Kauenusa Kpyromnoro UHAHIApZ 1O K saxaue 504
MAOCKOCTH.

504, Pewtrto 3agady 502 B caydae, Koiaa Hanpapasowas UHAHH-
Apirteckoll HOBEPXHOCTH AsAAeTeA Napabonoi,

Orger 2x4pBsin0igd =0, 29— pO(2-+1g®0)sin0==0, rne
X, 4 — hOOPAHUATH BEPUWNHE Hapadons E2 = 2p),
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50.5, Peunth samadsy 50 2 n cayyae, KorAa HaNPABAAMAS LHIHH-
APHIECKOH HOBCPXHOCTH ABAAETCH BETBbIO FHAEPOOAH,

Oreer; % — (a®cos?® — H? sin?0): 9 =0,
(a® - 5?) D sin Bcos O
§— (a%cos? 0 — b2 sin? 0)"" =0,

TRe X, y— KOODAMEATH TOYKH MNCPecedeHnss acHMNTOT & hiepboan
n2/a? -8/t =1,

¥
7

~

¥

\*‘

&
g z
K aanaye 5 K 3anaue 506

50.8. Iloayuuth ycaoBHe Kauenuf Ge3s cKoJbMeHHS Tena, OrpaHu-
YeHHO! O UHJAHBAPHYECKOH NOBEPXHOCTHIO, TI0 UHJHHAPHYCCKOH NoBepx-
HocTH. B KauecTee mapaMerTpob, onpefeffOUIHX NOJOMeEIe Ceyeiin
Tesa Ha NJOCKOCTH, NpRuATs 5, 0, rhe 5 — A/NPHHA AYTH BAOAL HanNpap-
Aaiotlell oHOpUON NOBEPXHOCTH, OTCYHTHIBAEGMAH OT HOKOTOPOH TOYKH
no Touyra K conpurocvoBenus AByX HanpaBagouux, 0 —yron mexay
ocolo AE cucteMs Koopasuar ALy, ckpen-
JeHIpl ¢ ceuenHeM TeNa, M KacaTeJbHOH
B Touke K

1y dgK )2 dﬂK )2 Yy
OTGGT. ds=‘~[('—w + (——d—e—' ] dB,
rie Eg, Mg — KOOPHHHATH TOYKH K B cH-
cTeMe KoopiuHaTt AN,
s 50.7. Pewnrh npeamaywiylo sagauy g
K sanate 808 ¢/ayuae, KOria Mo KPyroBoMy LHAKILAPY pa-
ANyca r KatuTcs 0e3 CKOJbMeNHSs LWHAHH-

ApHYeCKoe TeAo, NafpaBasiolled KOTOPOro SBIsCTCS 1) snaunc 2) na-
paGona, 3) ne rnb runepBoan

Orger: 1) rdy=a*t’ (aé sin2@ - b2 cos? g)—’!: d9,

9) rdp=pcosT@0d8,  3) rdy=0a%(a"cos?0— b sin?)”" db.
CMbIC napaMeTpoB TAKOH JKe, KAK B 3aiavax 503, 504, 505

50.8, B BapuaTope YIJ0BOK CKOPOCTH (CM PHCYHOK) paccTompue
AKCKa pajuyca r OT OCH TOPH3ONTAMBHOTO aBCOAIOTIO WIEPOXOBATONO

AMCKa MOMET HAMEHATLCS 1O HPONIROAbHOMY saKony, HaRth cesasb
MeIKAY yraaMmH NOBOPOTa @ W P OHCKOB,
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Oraer: rdp = xde. D10 cooTHowenwe B outeM cnyfae e uHTe-
rpapyeres.

50.9. Jlsa uepoxoBaThX KPYroBblX KoHYCa, OCH KOTOPLIX napaJe
nenbHH, CONPYKACAOTCH nNpy noMown KoJecika., Ock Konecuka na-
pajinensna o6pasylowus KoHycoB KoJecHKo MOmeT nepemelliaTees
BAOJb cBOell OCH MO NPOH3BOJILHOMY
sakony. Hafitn ceaan wmexay yrao-
BHIMH CKOPOCTAMH BPaLleHHs KORYCOB,
ecAH C-—— yron MeMAYy ocblo d of-
pasyiollleli komyca, ‘fi— BHCOTa Ko-
Hyca.

Orger: x= ( T x) \i), rae

X — paccrosinHe KOJecHEAa OT Bepilld- K sagave 509
HE BepPXHEro KoHyca.

50.10, Konek ¢ ROAYKPYFHM JiespueM KaTHTCA no Jvay. Hanucars
¥CJOBHC OTCYTCTBHA NpocKanb3MBaHUAd KOHbKA B TONEpPCHHOM ila-
npapjesuy

Orser: %sin 6~ ycos 0 =0, rie X, y — KOOPAHHATH TOUKH CONPH-
KOCHOBEHHS KOHbKA €O JbIAOM, o — Yron Mexay NpsiMoll Nepeceuenus
MJOCKOCTH KOHBKA © NAOCKOCTBIO JbAa ¥ ockio Ox

50.11. Hafitu ypaBHeHHe KHHCMaTHYeCKOH CBA3H NPH  KAUEHHH
BHCKA paiyca @ no abcoaloTHO llepoxoBaTofl NJIOCKGCTH, NPHHHB B

HaYyecThRe napaMeTpoB, ofpene- ¥
JAAKWHX AoaoHeRne RHCKA,
z
Fil &
K sapave 50 11 K 2apawe 50 |3

1) KoopaMHATH X, Ye, Zc UEHTPE RACKA 1 yran Dhinepa 9, ¥, ¢, 2) koop-
JHHATH X, § TOUKH KOHTAKTa JICK € IUIOCKOCTLIO B YTl Sﬁ.r:epa 8, ¥, .

Orser: 1) xc—abd cos s P — at sin 6 cos P — apcos =10,

dc —l—chosBcosq:—mp sin@ s1n ¢y —ap sm =0, 3,-}absing=0.
Mocneanee ypasienue CBOAMTCA X xoueqnouy COOTHOWIRNHIG Zg ==
=acosd,

2) x == apcosy, ¥ = apsinP,

50.12, Peittute npeabtnymyio aajauy AJst DHCKA ¢ OCTPBIM KPaeM,
orla fPOCKA/ALIWBAUUE OTCYTCTBYET JIHUIL B FIONEPEYHOM HAnNpap-
JdCHIIH.

Orser: 1} ko sinp— geocosp—abeos0=0, zp==acos,

2) ksing — geosg=0, i
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+
50.13. Koneco panuyca a c nomepewnodl Haceukofi (ulectepus)
KAdIHTCA N0 NAOCKOCTH TaK, 4TO CLG OCb BCeria napaanefbia mio-
ckoctu. Hafity ypasHenne xuiematndecKoit cusan
1

¥uaszanne Tonepeynan Baccuka He BPLUATCTAYET CKOALKEKHIO KOAECa P Ha-
AP IBACIAR @CH CoBTTHLHNROID BpAIKEHH

Oraer: £8m0—ycos@—ap =10 _
50.14, llap pannyca a wataerca no aGcosioTno WepoxoraTofi no-
sepxiocTH. [afin ypaBueuns KuuwemaTuueckofl CB#3IH B CIyuanx,

K japawe 5G (4

ROrna noaepiuocrb apeacrasasier coboit 1) uaockocTs, 2) UMAMHAP
panuyca R, 3) chepudeckyw yauiky paanyca R (R >>a) 4) ronve
€ YIHOM & MCWAY OCbIo H afpasyioned

Yrkatannts B ravecrse oGolur AHRX KOODAHUAT BIOpITL KOLPAHHAIE 1UNKH
GOUPHROCHOB IR T3PS € RURLPXECCTLIO H# yrau Iiaepqs

Orger 1) ¢t —ab sin -+agsinBeosfp=0,
§+abeospf-ap sndsiny=0;

2) (R—a)yt+alpcosti ) =0,
2—aBos(p—y)—dpenfsin —y)==0

3) (R — &), sin By + ad cos 0, sin (h — ;) - ap sing, 4

+ agcos 8 sinB; — s1n 8 os0; cos (h — )] =0,
{(R— )ty -+ abcos{p —v ) +agsin0sin(p —1,)=0;
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4} 16 sin e+ ad cosa sin (P — o) + ap sin e 4-

4 aj fcosBeosu — s Deosacos (h — a)] =0,
+ — a0 cos (Y — a) -+ ap sinB s (P — ) =0.

80.15. Danunconn ppamtenis (@ — Go/blgas Noayoch, &— Mdadsi
nOAyoch) KaTtaeTcsi Mo abCosiiOTHO WwepoXoBaTol maockoetk Hanmeats
ypaBHeHHe KHHeMaTHYEeCKON cBASH, NpHHAB 3a o00OMWCeHHLIE KOOpIH-
Hath x, ¢, O, ¥, 9, r&e X, y — KOOPAUHATL TOUKH COUPHKOCHOBEHUH
SJLANNCORRA © MAIOCKOCTbIO, B, 1, ¢~ yrawl Diaepa

Oveer: (% sin P — g cos¥) (a? cos?0 4 2 sin? )" — a’b*6 =0,

(% cos b 4 g sin ) (a® cos' 0 4 6% sIn®0)% - p2%p sin 0 =0,

K 3anrave 5915 K sanave 50 18

50.16. Toponnansroe Teno kaTaeress 1o abeosnoTno urepoxosatod
MAOCKOCTH, & -—pajiuyc KPUBH3HL MEPHAMAIa TOpa MNa 3KsaTope,
a 4- b — papuyc skBaTopHasbHOA OKpyxHocrH Topa. Hajirn ypaene-
HHA 'KHHEMATHUECKON CBH3H, npNAB 34 oGobilennste KOOpAHHATIA
x 4 9,0, 9, rae x, ¥ — KoopaHHaTL P -
TOYKM CONPHKOCHOBRHNS! Topa ¢ NAQ-
ckocTbio, O —yrosm nakioua Topa,
b—yron Mexmy cHeAOM cpeanei
NAOCKOCTH Topa H ockblo Ox, ¢ — yroa
CoGCTBE:NHOTO BpAleHHR TOpa

Oreer: X 4 ¢la 4 beos@)cos+

- 50 sin =0,
¥+ o la-kbcosd) sin $—b0cos v =0, P

50.17. Onpeaeanrs uneno 0606- 7
WebiX KOOPAHNAT ¥ YNCAC CTemeHed h Taane 50 17
cROGOJIBl  HBYXKOJNECHON  TEeJeMKY
Kopnyc TesleAKn ABHIKETCA Mapaiiesbio MIOCKOCTH, HO KOTOPO# Ka-
Taiotei Ge3 croabLenns Koneca, ¢ROGOMHO Bpallalonyiecs Ha o6MICH
OCH, r — palliyc xoaec, [ — ANHHA NOAYOCH "

Orger: Uetnipe 0GoGICHHBX KOOPAHHATEL X, ¥, (1, 8, KOTOpbie cBl-
3aHLI ABYMA HeHHTEl PHPYEMLIMH COOTHOLMEHHIMH

xcosB -+ ysin®—rj —0=0, £sin@—ycos0=0,
Cucrema ofaazaer ApyMs CTeNcHIMH CBOGOALL,
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50.18. Onpeneants ukcao 060GHIEHNBIX KOOPIHAT H YHCAO CTene-
HECH (ROGOIB 1yCelHYHOTO TPAKFrOpa, YHHTHIBAA, UTO | YCeHHHE ofec-
neynsaloT Kaleune 6e3 CKOAbKCHHA JllbL B MPOAOJLHOM Halpasse-
HilH, r— paidyc ouopHEHX Rojdec, 2/ — mkpiua Kodel. | ‘

Oraer Yernpe 000GHIEHHBX KOOPAHHATHL X, ¥, @1, B, KOTOpHe
CBSI3dHbl OAHHM HEHHTerpupyembimM cooTHoltlenneMm xcos0 4-gsinQ —

— 1, — 10 =0 Cucrema umeer Tp crenesn ceoGoan
¥ ¥

K 3apase 50 18 K 1anave 50 19

50.19. Onpencante MHcao 0GOGUIEHHHX KOODAWHAT A 4HC/O CTemes
Heil cpofioAw Gyepa, :

Oreer: Uerbipe o6obliennbix ROOPAHHATE X, ¥, 0, @, KoTopwie cost-
3aHBl ABYMA HeRHTEI pPHPYEeMbIMH COOTHOWEHWAMH

(xcos - ysinO)tgp —ad =0, xsin0—gcos0=0,

CucreMa HMeeT fiBe CTeNeHH CBOGOMLI
50.20. AGconorHo WEPOXoBATHH AKCK pajnyca r KaTHTCA N0 npa-
moii Ha JMCK onupaeTcs crepienb, KONCI KOTOPOTO CKOAB3HT WO TOA
xe npsamoi, Onpereants 4HcAoO y
0000UICHANX KOOPAUHAT H YHCAO
creneHell cBOGOAK CHCTEMH, ¢O-
crosillefi H3 JHCKA H CTepKid,

¥

E 1anaue 5020 K vinve 50

i

Ortger: Onaua ofobuiesias KOOPAKHATA, 32 KO10PYI0 MOXKHO npH-
mate yioa 0 mexny crepkuem n upamoit Ocrasbhble napaMerphl,
onpenensiiollve ({ONOKEHAe CTepXHA W AHCKE, BLpaKaloTed uepes
yron @ NpH HOMOIUH KOReyHLIX cooTHOWlewni E==rclg{8/2), x==
= —2r(clg(0/2)+ 0/2)+ 1, @ - ctg(0/2)+- 0 =ca.

80.21. Onpepenntp wHCA0 0GOGINEHHBIX KOOPAKHAT H HHCIO CTene-
Hefl ¢BO0OAB CHCTeMBl, COCTORUIEH 113 TPEX WEPOoXOBATHX UNATHAPOD.
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Jlpa onnnakossix HHAMHAPA PajHyca r KATAlOTCA MO TOpH3OHTANBHOMN
TLIOCKOCTH, 2 TPETHH WMAMIAP pajuyca R KaTaeress NO I1HM ABYM
ZRAMHLDAM.

Orser:"Ulectn oBoGiennsx noopaunar x, y, 0, o, i, Pz, KoTOPHE
ynos.rleraopmor ueThiper Aitddepesunannibm” ypasuelmnw

¥ —Rpsin®—0(rep, —y)=0,
g+ RpcosO+0(rg; — y)ctg 0 —2rp =0,
s (0 —e)— Ry sin@sin (0 —a)+ 2rg, sime sin (@ —o) —
—B(rg, 4 x snﬁa—ycosu}sin9=0,
y s {0 —a) -} Rp cos@sin (B —a) — 2rp, cos e sin (6 — a) -+
+0{rp, -+ x sine — ycosa)cos0 =0,
CuereMa HMeeT Ibe cTencliH ¢BoGoAN.
50.22. CocraBuTh YypeBITEHHS MABHIKCHHA TIYCRHHYIIOrO TPaAKiopa,
onxcaHHoro B 3agade 50 18, npu ycsoBitl, UTO MOMEHT cHJ, flepefas;

BaeMifl OT ABHTaTeNA Ha JieBYlo rycenuny, paves M;(f), a ua npasyio
rycenuuy — M, (f), m—macca rpaktopa. Maccolt rycendu ¥ Konec
i } i i

K 3amaue 5023

npenebpent; J — MOMEHT HHEPUHH TPAKTOPA OTHOCHTCILHO BepTHKANDL-
HOM OCH, MPOXoAAIUEH yepes USHTP Mace.

Orger: mrx =={M; -}- M }cos0, mry=(M, -+ M,}sin8,
Jro=U{M,— M), ri=2%cos0-Fysnd—Ii0.
50.23. lokdsars, w10 MmejACIHOROPOMUAS KOMceHas wapa (ckaT)

gpﬂ RANCHHH NO pelbcaM 6e3 cKOJbXKeHHS {IMCET OHIFY CTeltHh CBO-
oaw

Yxasanue 3a mopens xm} ciofl maput NpUEATe TeA0, COCTOMtIee HI ADYX
OTHUAROMRX KOUYCON, ChASLHNLIX §CHORJHHAMR, Melheh CHHTATH FUOMETpUHYCLKNME
DPRMEMH PACCHOTPETL Cayudil MAAMX OTKADICINT OF npﬂuonmrcﬁuoru HDHHE NS

13 H B Mewejpexun ass



Bncera sronoasusirvia chcicMy koopaniat Oxgz M ase DOABKHMR cHeTomnr Av'y'z’
H CENZ onpeachseyHe 740482803 KOLHIVCON YIAOH MCREY OCAMI
r r ’

v v oz £ z 3 n &

cosBeostp —sin® —cosQ am P
smlcosy  cosB —sin@sinqg
s P 0 €os

cosh D —sinyp x
0 1 0 y
smp 0 cosyp =z

s —snl @ ¥
im0 cos00 g
{ o 1 2

X
»
4

e O 4 — viaw Kpuaoni, v ofofiichsbl, Koopankate upinate g. O, W, 1, rac
¥~ opumiTe itourpd wice €, § — 3701 AOBOPOTZ T(AA BOKPYr OCH KOJeCHoR If ipik

OTGL’T yCTIUBHH Kadcitis (e CKOLKEIH HMUIOT BHA
0—4p=0, y~+q0(5—tga)iga=0, j=q(R—Itga)

OHH MHTECPHPYIOICH; KOJICCHAR flapa HMect OjiHy cTenedb CBOGOALL.
50.24, OanopoAHbtil JUCK PaRiYCa @ H MaCCH /M KATHTCH G€3 CKOuh-
JEHHSE [0 FOPH30HTAALION MI0CKOCTH COC1aBHTD YPaBHEHHT ABHMe-
HRg nucka 1) B Koopiunarax Xe, ye, 8, §, ¢, rae Xc, Yc— Koopanuats
HCHTPA Mace aucka, 9, |, ¢ — yrast Duacepa, 2) B Koopanwarax x, g,
0, ¢, ¢, rae \, ¥ — KOOPAHHATLL TOUKII KONTAKTA ANCKA C IIOCKOCThIO,
0, 1, p—13y1am Ditaepa (cm 3anauy 5011); 3) 8 kBasukoopannaTax
P, 4, v, ABMIDUINKCA NPOSKIHAMH BCKTOPd MTCHOBCHHOMU VIVIOBOH CHO-
POUTH BpalleHWs AHCKA NHA TIABHBLIC OCH HEHTPAALIOLO 31AINCHNAA
Huopumi, A, C— 1a4snble BeHTPaLHEE MOMEHTB HHCPUHI AHChA

. d 9L d . _
Oraer: 1) w13 oz, =2y W‘-{‘:"’;&-——kz,

4 oL L .
e s 2 g (2, ST D ~ A, COS W) COS O,
a4t 08 a0 (2 Sitt  — Ay 005 ¥)

——t=—a(kcos P} 2,511 f) 5100,
L& Tk e @b c0s b Ay sin ),
% —aBcosBsinp—apsinBeos P —adeosP=0,
e+ alcos0cosdh— ay sinsmp—apsmp==0,
rhe M, ha— ficonpeacacHsue Muomurenn, L— dysxuua Jarpanka,
Lm—é— rr(a, gl 4 a9l smig) + —;—-A (0 4 Y’cos’0) -
+ 5 C{psinB 4 ¢ —mgacos®;

d al w Ak d L aL d oL
2) —— =y, ol e =), =T,
dt ox dt ¢ dt ae al dt d¢

_‘%__a‘% 2~ —= @ (7,05 P F g 510 )

x—ajwsy==l, g—apsmp=19,
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rae XAy, Ay — Heonpefencuikle Muomutenu, L — dpyuruus J'la!“pauma.
L=pm{#+y? 4+ (0 4 ¢ s106) -
-+ 2ax (B cosB stnp -}-qp sin B cos ) —
—2ayg (B ¢os D cos § — 1 sin 0 sin 11:)] + 5 {0+ 1? cos?9) -
+ = C(tb stn @ 4 @) — mgacosB;

3) (A4mat)p+ Ag*tgd —(C+ ma*) gr =mga stn g,
Aj +Cpr— Apgtgh=0 (C~+ ma®}r+py=0, O=p

TMocae Toro, Kaxk 9Ti ypaBHCH#S NPOHHICI PHPOBAHK, oBobulenilbie Ko
OpAKHATH X, ¥, P, @ HAXOAATCA N3 COOTHOUIRHHY

peosO=g, p=r—qgigl, x=aqcosp, y==apsiiy.

50.25, Mcnoabsys peieHue npegbiayiiedi 3apauu, waiig BCe BO3-
MOIKHHE CTANMOHAPHEI ABHACHIA AHCKA.

N Kzaanne CrandoHapuiie ABHAeHis nacxa OTOGPAMADTCH  COCTOMNHAMA
papitoectisi B npoctpaucrse (0, ©, w), rae Q =, == p 4 Psnd

Oreer: Cocrosnus paenosecus B npocrpavcrBe (0, Q, w) obpa-
3yioT nopepxuocts 1T, ypasuenne koropo# (C - ma?) Qo — AQ?sin +
+ mgasin® =0, npeacTdBAANIONYIO ABYMCPHOE Mnorooﬁpasne cras
HOHAPHEBIX nmm{emlﬁ aucka. Ha stofi momepxmocT TOUKHN HPAMOH
0==8 =0 cooTBEeTCTBYIOT TAKOMY KauelHI0 HucKa N0 npsMoii, npu
KGTOPOM MJOCKOCTb AHCKA COXPAHSLT BEepTHRAJIbIOE NONOKeHHe TOuKH
npamolt B = o ==0 cOOTBETCTBYIOT BEPUGHUHIO JUICKA BOKPYT HEIIOABK K-
HOTO BepTHKAaJLHOrO guaMerpa Bcee octanpubte ToukH nosepanocty [T
COOTBETCTBYIOT KPYTOBBIM JBHIKCHMAM

50.26. Hafity ycnorus ycrofiunbocrd ABusteuns aucka I} npu ka-
denHH AHCKZ HO HNPSMOH, KOTNa MAOCKOCTb ANCKA BEPTHRaA Tbiid; 2} npu
BEPYEHUH JUICKA BOKPYT HENOUBHAHOLO BepTHKANBUOrO AHAMEeTpd;
3) upu KaveHuy RHCKA MO OKPYIKHOCTH, WOTHA ILOCKOCTH AHCKA Bep-
THKAIDHE

¥xasanne Henonanzopats petestse 3azsys 5024 (3) n 3nzaqm 5025

. o . mgad
Orger: 1) @ > 0, = FE A ma

mga__

2 :
2> Qo= gt
3) QA 42 5in?0) -} ma® cos? 0] + Qo (3C 4 ma®) sin B -
+ % (C 4 ma’)e® > mgacos9.

BXORHII!HE B 3TO HECPABCHCTBO BCAHUNIR CBA3JAHLl COOTHOUWEHHEM
(CH ma?)Quw — AQ?s1n0 4 mga sind == 0,
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TAABA XII
ARHAMHKA KOCMHYECKOIrQ NOJTTA

§ 51. Kenaepouno asamenne (aBnmenne
noa AefcTBREM UEHTPAABLEON CH/IbI)

B1.1(50.1), Moayab CHAR BCCMBPHOTO TAI OTRHNA, ReficTB) KOUIRT
fa MATCPUAABHYIO [OYKY Macchl f2, ONpefensiercs paBenciBoM F ==
== mpfr?, tae p=={M —rpapnTanuHoukui napaMeTp RPUTHIHBAIO-
wero uenrtpa (M -—ero macca, - rpaputaunounan nocToasnasn)
7 — pdacciosnHe oT HeHTPa NpHTIKeHnY Jo NPHTAFHBaeMOH TOUKIL
3uaa pannyc R neSecHolo tesa # ycKopenue g CHALL TAKECTH ™) pa
€r0 NOBCPXIGCTH, ONPCIACANTE IPUBRTAUHOHHLIN BapaMmerp @ Hefec-
HOTO Tesld i BRYICANTE e10 QA 3eMJan, ecau e¢ paanyce R = 6370 xw,
a g=98] M/t

Oreer: p == gR% nan 3eman p==3,98.10% ku/c%

51.2(90.2). OnpcAc/uTh TPABHTARHOHILA NapaMerp Ha H ycKope-
HHE CHJLI TAMKECTH £n 114 NOBEPXHOCTH HefecHOTQ Teda, eCNH H2BECTHH
orilowienus ero Maceht M. u pasnyca R. kK macce M un papuyey R
3em.n. Bomuieauti 211 Beanunhnl ana J1ynet, Benepw, Mapea u [0on-
Tepa, AQ% KOTOPLIX COOTBETCTBY IOUIHG CTHOIIEHNA AaHbl B CAedyioWwed
Tabanne:

I
i, M Ry R i M, o R, R
Jlyna 00123 0271 Mape 0107 0,13%
Dencpa 0,814 0953 1 1O0mizTep 317 10,93
Oraser:
!
noEnYc? &, Mic? i TR’ EH B, M
i
Ayna 4,90 - 14° 162 Mape 428 108 3,69
Benepa 326. 10 875 1 KOuntep 126.- 107 96,0

1
51.3(50.3). MaTepuaauiast TOYKa DABHOMCPNO ABHIKCICH MO Kpv-
ropoit opGure na sucore H uajx nopepxHocThio HeGecHOIo Teaa pa-
auyca R 104 AEHCTBHEM CHALL BCCMHPHOIO TAIOTEHHH Onpeneantn
CKOPOCTh BBHIKCHUS Up R nepiop obpaienns T Matepnaapnoit

Toukn **),

I )
B LR :
Oreer: 1) vy = /\/—r——/\/ Ri A (Kpyropast CKOPOCTh Ha BRICOIE
H nns nauroro nefecHoio Tena);

*) 3peck M B AANLINMURY NPCATIORATACTCA, 4TO CHAA MPUTAMeHMn NeGCCHOTO
1LAa NEANPABALKA K (30 WLHIDY, YCKOPLIME CHA TAMCCTH g RAOTCA Ge3 ywera Bpis

enng HeeCHnax Tl
**) Bo Beex 3aladdx 910 MIADH COMPOTHBALIACH aTmocdepu npeuclperaci,
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2y T'=2anr /\/——— (R;j-l 3aech r— paccToannie oT Mare-
pHanLiol TONKH RO UenTpa ueGectoro Tesa, p— cro rpadutayuonsn
napaMerp, g — YCKOPeHHe CHIBI TSLUKECTH HA €10 MOBEePXHOCTH,
51.4(50.4). TlpeneGperasa BHcoTON noJeTa HCKYCCTBEHHOFO CHYT-
HHKE 11af TIOBEPXHOCTLIO Hedecnoro teaa, onpefeJdTh NCPBYIO KocMH-
YECKY10 CKOPOCTb i H COOTEeTCTBYIOULNH nepuos T oﬁpameuun adn

3eman, Jyue, Benepst, Mapca u [Onurepa.

Orser:
o KMfe T, Mui vy, KMfe T, mun
i
3emana 791 843 Mape 3,54 101
Jyua 1,68 108 ' [Onurtep 12,6 172
Benepd 710 875

51.5(50.6). Ha kakos sblcoTe #yKHO 3aNyCTUTh KPYrosofi cnyTHHK
3emau, oGpanaloluHIcd B NJIOCKOCTH IKBaTOpa, ANA TOTO, 4YTOGH OH
nee npeMi uaxomutcn HAA OAM # TEM e nyHKTOM 3eman?

Orger: H = 35800 ru

51.6(50.6). HMopx xakuM yiaoMm [ nepecekaeTcst ¢ 3eMHBIM KBaTo-
pPOM Tpacca CRHYTHHKA (npoexiniss ero TPAEKTOPHU HA 3CMIYI0 MOBEpX-
HOCTDb), ecisl OH NBYIKETCA MO KpYroBou opbute BhICOTH H, uakaouelr-
Hoil Noj yrjioM ¢ K ILIOCKOCTH 3Kusatopa®

Orger: tgp = S rie @ — yraopast CKOpPOCTL CY«

cosa+ Q4 (R+Hy.pn'

TOUHOIO BPAIUenHst 3eMAn # | — ce TPaBHTAWICUNLIY mapaMerp,

51.7(50.7). Toyka Macchl s UpNTSIHBACTCA K neno:um;mmouy eH-
TPy MO 3aKOIY BCeMHPHOTO TaroTenus F == mp/r? rae w— rpasira-
uuonumit e aMCTp ucurpa npuraxcHus. HafiTn uuterpas sHepriu.

Orger: vt —2ufr=h

§1.8(50.8). Onpenemnh, npu Kakou sricote f Kpyrosoll opGHTH
CIYTHREKA er'o NOTEHIHANLHAS 3HEPINSL OTHOCHTEbIIY HOBEPXHOCTH
naaueTs paagnyca R paBilid Cro KHHCTHUCCKOW 3UCPIHY,

Orger: H=R/2

51.9(50.8). Onpenenuts, ¢ Kakon CKOPOCTLIO BOMJIET METEOPHT @
3eMHYI0  arMocepy, echu ero cKOpoCTh Ikt OeCKOHEUHOCTH Ueo ==
= 10 gMm/c.

Oreer: v 2 15 kM/c.

51.10(50.10). Kaxyio MEHHMATLHYIO CKOPOCTh Uz HYWKIO cOOBUINTDL
KOCMHUCCKOMY - annapa’ry H& MOBEePXHOCTII RNNAHCTLI, uToGH OH yna-
JITICST B 6ecxoueunoc*rh?

Oraer: vy = 4/2 v, ~— Bropas KocMmulCCKas cropocts (Ug — nepsan
KOCMHNCCKAS CKOPOCTh),

51,11(50.11). OupepeauTh BTOPYIO ROCMIMCCKYIO CKOPOCTh AAS
3evan, Jlyuu, Benepb, Mapca n IOnutepa,
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Oraer:

vy RMjC s KuMfe
3eman iL,2 Mape 5.0
Jiyua 2,37 Onntep 60,2
Beunepa 03

851.12(50.12). Toura asusercs HOA ACACTBHEM WEHTPANbNOR CHAHL.
CuHTas, 4r0 MOAYIb PAAHYC-BEKTODA  TOUKH 3aBHCUT OT BpeMcuu ¢
CAOX LM ofpa3zoM uepes NOJAPHLIN 'YroA @, ONpPENCAHTh CKOPOCTh H
YCKOpcHHe TOukH *).

Orger: U2xc2[u?+ (:—:)']; we =0, w,= =% clu? (-‘%-!-u).

re u = 1/r, c==r2¢ =|r X v| = const — ynpoesnan cexTopuas cko-
[Y0CTh, 3HAK NAKOC LA/ CHAB OTTAJKHBAHKSA, SHAK MHHYC — 179 CHABI
OpHTAReHNa

51.13(50.13). Toura Maccel m ABHKeTCA MOA AeACTBHEM UCHTPAAbL-
IOK CHJIBI NO KOHHYECKOMY CEYCHHIO, YPABHEHHE KOTOPOFO B NOAAPULX

—_— 4
Konponuwartax HMeeT BHA r'_____l+ecoscp » THE P R 2 napaMerp H

ARCUEUTPUCHTCT TPacKTopru, Onpelenuts cuny, O ACHCTBHEM KOTO-
poil ABHIKETCH TOYKa

Oraer: Fup =0, Fr==—mp/r?, the p=2¢c2/p u ¢ — yABOCHHASH CCK-
10pHanA CKOPOCTh

51.14(50.14). Touna Macchl m NPATACHBAETCA K HCNOABHIKHOMY [0-
M0CY 0o 3akouy seemuproro tarotenus F = mp/r% Hafith 1packro-
PHIO ABHIKEHHA 10UKH.

Orger: Kpusasi BTOpPOro ROpamKa (KouHuecKoe ceychue), ypasie-

p

HIle KOT1OpOoil B NOAAPHBIX KOOPAHKATAX HMCET BHA = m '

tae p== ¢3/jh, a € H &— NPOHIRO/IbHEIE ROCTORILILE HHTErPHPOBANUS.

¥raasauue BoconaL3opaThcs OTBLTOM K aanayc 5112

L]
51.15(50.18). Matepnaannas Touka ApHmceTea ok AeficTBHEM Cunbl
BCCMIIPHOTO TAIOTEHHS N0 JAHNTHHECKOR TPACKTOPHH, 3KCUEHTPHCH-
TeT KoTopon € << 1, a mapamerp p. 3waa HHTerpasd naomanefi ¢ =
=r?g=|r X v|, onpescantb NOIYOCH @ W b 3NAUNTHYEeCKON TpaeK-
TOPHK ¥ nepiog obpauicuud 7.

n

2ap? al
—_— bm——-—r-,—-—-—-: T=-—_——-——-—.——=2“¢\/:.
t—e? e c(l —et)l I

51.16(50,16). B ycaosnax npeAbigyuicii 3alauli ONPCAeAHTL YCKO-
petie TOUKH B MOMEIITH, KO/l o2 NIpOXOAHT anored H nepurei

Orger: a==

-] 2
Orser: wa=-;—3{l — &), w,,m-i?—{l + o).

*) 3acce M B DaALHERILL A APCTROIAT ALTCH ato noAKe DOAHPHOR  CHCTEMH KO
u, ABNAT COBHARALT ¢ OLHTPOM NMPHTAMIKHA (OTTAJKAB LK)

i



51.17(50.17). 3nas nepion obpaiterns T cnytinka BoKpyr 3emAau
no 2AJHNTHYCCKO OpGWTe B PAasHOCTL cro anorea ¥ nepures £, onpe:
JeJHTb SKCUeNTPIICHTET OpOHTHE,

Orser: o= H
rger. = 'é-trﬁ'

51.18(50,18). CnyTHHK ABHAKETCH OKOMO IJlaHeTW paiumyca R no
NNTHIECKOHR op6uTe ¢ 3KCHeHTpHCHTeTOM ¢. Hafity Soabiyio nosay-
OCb €ro OpONTH, ecnnlo'ruomeime BEICOT MIEPHIes W anores paBHO y<< 1.

. = —¥

Orger: a== =7 =0TV R

5i.19(50.19). Touka ABHIKeTCA NOJ INENCTBHEM CHJAM HCEMHPHOIO
tarotenda F = mp/r2 BuipasuTe NOCTORKAMYIO ducpruu i (oM. 3a-
aayy 51.7) uepes snemenTbl TPAGKTOPHH TOMKH H FPABHTALHOHNILIA Hd-
paMeTp p

Orser: h == —p/a ana 3aANNTHYECKON TpackTopuH (4 — GoJsbiuas
noayocw aaannca), k =0 pas napaGoandeckou TpacKTOpHE H A =p/a
s rROEpGOJINYECKOR TpaeKTOPHH (@ — BelllecTBeHHasn NEJAYOCs riunep-
Gonu)

51.20(50,20). B Havalibiibiff MOMENT MaTepHaJbHAs TOUKA, JBILAV-
Wasicd Mo 32KOHY BCEMHPHOIO THATOTEHHS, HAXOAHJAACh B HOJOMKENIH
M; na paccrosii ro OT NPUTAMIBALO- ” Besuuna mosavecnoze
neio UEHTPa H HMena cKopocTb Ug; % COYEHLE ot
YIOA MeALy DeKTOPOM CKOpOCTH g
H Autineli FOpU3cHTA (KACATEALUOH,
nposegennot B Touke Mo K OK-
PYHHOCTH, UEHTp KoTopoli cosua-
JAdeT ¢ HCHTPOM NPUTAACHHS) pag-
nancs OQp, a nonApHuii yroa Gea pa- JoREnmasL?
geR o OnpeneynTh 3KCUEHTPHCHTET
€ H yIojl £ MEXAY NONAPHOI OCbI0 H

tboxg{cnoﬁ JHHHell KOHRYeCKOro cewe- K 3aanue 51 20
uus *y,
o2 e 8,
Orser: e= l-i—-—n—e-k, fg(py — )= Tl rig 0=

=rooc0s 0, — uurerpan naowapef, A = v?®— 2u/r— HurtelIpaa suep-
111,

51.21(50.21). Onpeaeauth, Kakyio CKOPOCTb HANO COOOMINTL hOCMIt-
HecKOMY anftapaty, 4Todul, EOCTHFHYB BHICOTH H Haj 1oBepXHoCcTBIO
NAAHETH W OTHEAHBIIACH OT HOCHeAMed CTYHeHU pakceTh, OH ABHranest
no IJIHOTHUeCKo#d, napabonnueckoli BAH runepGonniuccKoOd TpaekTo-
pHH. Pamiyc naaners R

¥kazaune DBocnoap3iopaThes OTECTOM K Npeaniayuich sanaue

Oreer: Tlpn 0o << vs TPaeKTOPHS — SAJHNC, HPH_Ug = Uz — napa-

uRE
g KA

R+ H
*) 32 nonoKRTeALHOE HANpapALNe GOKAM HOR OCH KON GFO CCHCHHY JIPU-

HIfACTLA  Hanpabackane OF noaloca, COBOAA2UILTG ¢ OINHM N3 dlUK}LOB Ceyenn i,
K GniMalich Beputine.

fojta, 1UPKM Up > Va— THNepbona, roe Up== =A/2 v —
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napaGoanyeckas ckopocTh Wa Buicote 11 (v — KpyroBas cKo-
pocib). . \

51.22. Kaxywo nyXuo cooBWHTh HAMAbHYK CKOPOCTh Up==U3 Ma-
TCPHAJIBHOH TOUKe ¥ NOBEPXNOCTH JeMJr, 4ToGL ona MOFNa MOKHHYTD
npeneas CoNMHeHon CHC1eMb

Oreer: v,== vgmf\ﬁfj-}- V{2 — 1Y ~ 16,7 xmfe, rtae V=
a 30 kMfc — kpyiosas CKOPOCTh JeMitH, Up— BTOpas KOCMHYECKaR
CKOPOCTD,
51.23(50.22 n 5%.23). B soMciT OTACNeHHA KOCMHUECKOro anna-
patd ot noencikiten CTyneHH pakeTbl (OH HAaXO0LHJACA B TOYKE Mn Ha
sbicoTe H == 230 &M oT nopepxHocin 3eMIH H HMen HauakbHYIO CKO-
v poctb Up = 8,0 KM/c, HpHYEM BEKTOP
4 (peremsha?  CKOPOCTIL Ty COCTABJSI € AHHHEH 10-
o6s) pH3oNTa (KacaTeahHOH, MPODLACHHON
B Touke Mg K OKpPYNHOCTH paignyca
ro) 510.!1 0y = 0,02 pag
fipeAeAlTh NOCTOAHNYIO NAOLIA-
AeR ¢, napamerp p TPAEKTOPHH, (10~
CTOAHHYIO BHEPI‘IIH‘ h, ranpaajeHte
GONLINON ,0CH SAHNTHYECKOR Tpack-
TOPHH CAYTIHKA, SKCUCHTPHCHTET &
TPAEKTOPHH! anorei (meg H mepu-
K snnaue 5123 1efi (Hmw) B nepuoa T obpaulesnn
COYTHHKA 1
Orser: ¢==52790 km?/c, p=7002 kM, h=—56,6 wm?/c? =
== (po — 0,335 pan, riae go— HAMAALUDIH TOJAPHHA Yroa PaAHYC-REK-
Topa ro; e =0,0649, Hmux = 1120 &M, Hmin =210 ku; T =985 mun.
51.24(50.24). ITpn xakoM HANPABACHHH NAYANLHOH CKOPOCTH KOC-
MIBICCKUK altnapaT ynajger Ha NOBCPXHOCTL Iutanethl painyca R pue
HABHCHMOCTH OT BOTHTHILL 114TaNLITOH CKODOCTH?
,Omer: Ecan nauaavuas ckopocrs GYAeT Wanpas/cna BHYTPh KO-
HYCA, ONNCAHHOIO BORPYT MAaNCTLI H? HAYAJBUOI TOYKH.
51.25(50.25). Ilpu Kakux HA4AMNLIBIX YCHAOBHAX TPACKTOPUSA KOCMH-
MCCKOI O annapaTta, 3anyuenuoro na peicote H oT HopepxilocTh naa-
HeTw paanycd R, ne Ilepecwcgﬁ?;: MOBEPXHOCTH?

H
Ozger: 1} v} > vt T o0, — cos B, > R—-I{Lﬁ"" rae Uy -
KPYyroBaf CKOPOCTb HAs AHHOH pAaueTw Na Bhicote I,
2) Havaabuan ckopocTh J0MKHa GHITL HanpaBiAcHa Bite Konyca,
OINCAHHOTO BOKDYD HITAHETLL H3 HAYAABIOH TOYKH
51.26(50.26). lautn saBuenmocts Memay nepnopamu T ofipalite-

i naaner BoRpyr Coanua # GONLUHIMA TIOAYOCAMH ) X SAJHITH~
MEeChHX PABKTOPHH
¥
ai )
Oraer: ST =g B awtex naakner {rperiudl 3akon Kenoepa).
1 2
51.27(50.27). TMepuoa obpamenina oanoro us cuytunkos KOnutepa,
nasptaemoro Mo, panen 1,77 cyTor, npudeM paguyc ero opburtnt co-
crasaser 591 pannyca IOnutepa Cpeanee paccrosnie HOmiiep —
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Coanue pamio 520 cpemtnero  paccroanua  3emas — Conuue
(5,20-23 000 zemuuix paiunycos), a nepuoi obpaitenus IOuurepa so-
kpyr Connua papen 11,8 Jer. ‘Onpeaenurs oriourcHHe Macchl 10Onx-
Tepa K macce Connua (pa}myc I0nutepa paseu 11,14 paguyca 3eman).
Orger- Macca’ lOnurepa*ns 1000 pas mensine macen Commna.
51. 28(50 28}, IMox cpenunm snavenes (71 pa,anyc BEKTOPA TOMKH,
RBHKYWEACA MO SANNOTHUECKON TPACKTOPUH, NICHHMAETCA BeAHINNA,

1
OnpeAenseMasl PaBeHCTBOM M=TS rdf, rae T-—nepuoy ofpa-
]

&
e,

Onpenennts cpefiee 3iauenye pafHyc-BeKTOpa MJaHCTH, €CJaH
a—6oapasg NOAYoch, a €-—3KCUEHTPUCHTET ee SAAHNTHYECKON
TPACKTOPHH :

Orser: [rl=a(l 4+ Y,€%.

51,29(50.29). 'IlBa enyTHHKa, HMEIOIUMC pABHHE Macenl, ABNKYTCH
B OJHOM HanpapjJcHuit BOKPYr NpuTdArx#saloiuero Heurpa no KoMnJIas
napusv opduTaM, oAna W3 KOTOPHX — KpyIo-
Basl paluyca rp, a Apyrag-— sjHnrateckas
€ PacCTOHHAMH Nepuress M anorea ro  8ro
coortrererienno, [onaran, uto enyThuku ny-
TeM HeMoCpeACTBeHHOR CTHKOBKH COSAHUNINCD
Ipyr ¢ APYroM B TOUKe CONPHKOCHOBEHUS WX
opﬁnr H AanbHeriniee JBHIKEHNE BPOAOAMKANH
Bmecre, uafiTy anorefi #x HOBoO{ opOHTEL

49
Orser: g =5y 33 Ty K sanaue &1 30

51.30(50.30). Onpene/nTh c8H3b MEKAY HCTHHHOH ¢ M IKCUCHTPH-
geckoll £ aHOMAJMAMK TOUKH HA SJAJHINTUMECKOH OPOHTC SKCHEHTpPH-
CHTETA &,

E }—e

Orser: tg-—2-—~ ’\/1+s ig >

51.31(50.31). Buipasute ckopocTh B Mofoll Touke 3JAHATHUECKON
OpGHTH! yepea SKCHEHTPHYECKYI0 aHOMantio,

n {-ecos £

Orser: ”""\/?’\/'_"'_l—.ecose .

51.32(50.32). Ilaum HA 3JAHRTHUCCKOH opbuTe TaKHEe TOUKH, CKO-
POCTh ABMIKENHS B KOTOPHWX PaBna CpeflleMy reoMeTPHUECKOMY cKQ-
poeteil B nepuree w anoree,

Orser: E = +4=n/2 (TOUKH pacioaoKennt Ha KouUAX MaJoH ocH
SJIHICA).

51.33(560.33). 3nas suipaxchHus ANg panHyc-BeKTOpPa TOUKH, CO-
sepltaoniell  3MMHNTHYecKoe JBHIKEHHWE BOKDYT NPITATHBAIOMIEro
neHTpa: . : :

— r

F = TFecop "
rAe € — OpT pajuyc-BeKTOpa 7, NPOBCACHHOTO H3 HEHTPA NPHTAKENHS,
@ — HCTUHHASA, 3 E—-sxcuempuuecuaﬂ AHOM MUY, HafiTH BLIpaKeH NS

RN

r=a(l —ecosEe,,



s pegTopa opOuiastbioll CKOPOCTH 3Toi TOURM, 3afiHcaunipe B opOH-
TaJauMol i Huepun IBIOR CHETOMIX KOOPAUHAT

Orser: v= /\/-:,-‘- [e;e st @4 eq t1 -+ ecos ),

_,\/E'[ AT=—efam k te (l—e*)coss]
vEA LTS T sk T T —ecosk I
Fiie € — OpT, HAupaBfewibld U3 [ONIOCA B flepHredH, a €— opT nep-
NCHANKYJIBPHOIO OPTY €y Hanpasaenid

51.34(50.34). B xarofi TOuKe anJHNTHUECKOH OPGITH YIOA HdKAORA
TPACKTOPHH K MECTIIOMY 10PH30HTY (NJA0CKOCTh, NEpAeHARKYNApHAR
pamuyc-uekTopy) moctHraer Hanbosbilero sHaucilin?

Orger: E = 4n/2

51.35(50.35), CuytHnk asumercs no kpyrosou opGurte paguyca r,
Aesasg oauH obopor 3a Bpems T B pesyapTaTe nojydends pasiadh-
HOTO HMIYJIbCA CKOPOCTH BCJAHYHUBI K O HEPeXOAHT Ha 9ANRUTHIC-
CKYIC OpOHTY. Onpenenn-rb Aeprod o0pailCHHA N[O 3IANHNTHYECKOd

opbure
[1- (W [-GHT

Orger: Ty =

51.36(50.36). Cnynmx HBHKCTCA 0O xpyroami opGuTe paxuyca r,
nenan onnn obopor 3a Bpema T B pesyapTaTe NOAYYCHHR TaHCEHiH-
aJMbHOro (KacaTeJ bHOT0) HMRYJbCA CKOPOCTH BEJHYHUMB ¥ Ol {ICPENO-
AHT HA SANAMATHTCCKYIO, opOuty OnpelcinTh NephoZ oGpallesHst no
anAnnTHYeCKOH oplrte T)

Orger: T} = TN
['-' 2) '““]
ar nr

51.37(50.37). CnyTHHK ABHKCTCA 10 KPYFOBOA OKOJIO3EMIION Op-
Gute paguyca r. OupeiAeaRTh BCIHUHHY PAAHAALHOFO MMOYJAbCA CKO-
POCTH, B PesyAbTaTe KOTOPOTO CIYTIHK Hepefifler ia 3M/AHOTHYECKYIO
OpPOUTY C nepureeM ry

cum=afE(a)T — A/
orser: u= A/ (/5 = A/2)

51.38(50.38). KocMmuuecknii kopaGap ABHXKeTea o CROPOCTHIO
v =30 xmM/c no opfinre 3emak, uMeloweli paanyc ry = 150-10° xuM
Kaxoii kacaTe/IbHbIH HMITY/IbC CKOPOCTH i 01l ROMIKEN NOAYIHTb, 1TOOb
1 adenuH CBOCH HOBOH OPOGHTH OH HocTHr opbutH Mapca (ry=
= 228108 xM)?

PewnTh T2KYI0 e 3afady OId cxydas Nonera K opOute Benepw
(rs == 108-10% km).

Orger: Ha opouty Mapca: u = 2,95 gm/c.

Ha opGury Benepn' # = 2,55 gm/c

51.39(50.39). CuyThHHK ABUKeTCH N[O JIHITHYECKOH OROM03eMHON
opGITe ¢ PaANYCOM TepHCes H amolest COOTBCTCTBCHHO vy n rp Onper
HCAHTH BeJNIMHHY KadaTeaAbHOlO OPUPOoCTA CROPOCTH # B liepuiee, MpH
FYIODOM BLICOTA AlloIesl YBCHAHIHTCH Ha H.
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— 211(,\/ ro o [ 1, )
Qmer. “ A ot H ot

5!40(5040) Kocmuueckuii kopadip, nsxm{ymuﬁm no Kpyrogoii
cliy THHKOBOH opbHTe, HONMEH CTAPTOBATL ¢ Hee nyTeM NOAYYEHHS ha-
CATeNLHOPO HMIYNLCA CKOPOCTH H BHIATH HMa runepOoJiuuecky1o opbury
¢ 33RauNHM 3HAYENHEM CKOPOCTH 113 GECKOHEUNOCTH Vw. IIPH KaKOM
pallhyce ro HayaJabkol XpyroBoli OpOHTH BenHURHA HeOOXOAMMUI O
aMmiyasca i Gyaer ianMeHbIed?

s = 2
Orser: ro=2pfv2.

§ 52. Pa3nme sanaun

52,1(51.1). [lse croBoaHbie TOUKH, MACCH KOTOPHIX PaBHBL ) ¥ My,
ABHKYTCA NoA AeficTBHEM CHA B3aHMHOro TPHTILKENH. Onpejednitlh
34KOH ABHAEHHA NEPBOH TOYKH OTHOCHTRJILHO BTOPOH

Orger: OTHocUTeNbHOE ABHMENHE NPOHCXOAHT O TeM JKe 3aKOHaM,
yrTo 4 a6CONTHOE ¢ rpasmaunommm uapaMeTpoM

n = f(m + mz).

52.2(51.2), Kaxoil Bpa npumer 3aBHCHMOCTL Mexay nepnopamy T,
obpauenna naaner boxkpyr Connua ¥ GOABWIHMH NOJIYOCAMH @ MX
SJJIHNTHYECKHX OPOMT, ecAaH yuecTh Apmxenne Cosilga, BHISBAHHOE
NPUTAIKEHHEM COOTBETCTBYIOWEH AAAHETH?

af . a} _ M-Am,

Connua cODTBETCTHEHHO (CPaBHUTL ¢ OTBeTOM K sapaue 51.26).
§2.3(51.3). 1sa oanopoustx wapa paanycos R; u Rp uavany jnpn-
raThCA U3 COCTOAMHS NOKOA NOA ACACTBHEM CHJI B3ZHMHOIO APHTHMC-
uHg., OupefesnTs, ¢ Kakoi OTHOCHTENBHOH CKOPOCTHIO Uy CTOKHYTCA

Maprl, eCNH ACPBEOHAUANLHOE PACCTOAKME MEXAY HX LeNTpaMi paBH:i-
Jocw L, a macen 1apop paBHR iy H My,

Orser: v, = /\/Qp(m-—--i-). rae p==f{m, 4 m,).

52.4(51.4). e Touku, MacCH KOTOPHX pabibl #y U Mg, HaAYalH
NBHCATHCA H3 COCTORHHI MOKOA MOH ZeitlcTBHEeM CHJ B3aHMHOrO npi-
isienns, Onpenenuts eBpema T, uepes KOTOPOS CTOJNKHYTCH TOUKH,
eCJIH NepBolanafiblioe PACCTONHE MEXAY HHMH PaBHAMOCD L

3
Oreer: T~—--';E 4/-2!'; , rae u=f {m; + my).

52.5(51.5). [lpe caoGoprble TOUKH, Macchl KOTOPHX PaBHH 71 H M,
RBHKYTCS MO NACHCTBHEM CWI B3alMuoio npuraxenns. Onpenenntb
SAKOH AIPHMENHS TOYEK OTHOCHTEIbHO HX Neurpa mace C.

Orser. [suscHile no OTHOWEHHIO K RENTPY Mace NPOUCXOAUT NO
TeM Keé 3aKO(dM, UTO N agcomomoe ABHINENHE C I PABHTANHONNLIMH
S .l'il'i
napaserpamMy W —fm n Py = fm

. TRE mp, Mg, M— mMaccn npaner w




52.6(51.6). TIpocKiHa weHTpaALNOMN ClT Ha PAANYC-BCKTOp paBHa
— (—5;—+—:3—) rae g >0 1 v—ueroiopee HocTosnuwe. Onpenennte
3
TPpacKiopao AsHyulefics 104k

2 : r e 12
Oreer. 1) v< ¢ re=—oomim—e r,ucic rip == const,

ey ? s | v
P = m » Ple= “‘*—g + € H e— MPOHIBOALHLIE NOCTOAHHLIC

2) ve=c?, L = _“T + Cip+ Cy, C; 4 Cy — BOCTORHHBIS HHTEP-

pPRpOBanus; .
= i = ;L A

3) 'v:>cl. T aEe g e = Be=——1,
en s—upoumonbume NOCTOAHBIC

52.7(51.7). Kocmuueckuit annapar Maccu m NPHGJIKKAETCS K MAa-
Hete wo npsmofi, npoxoanuted uepes ee uentp, Ha Kakoﬁ Bricote H
ot noucpxuocm MLIHETH HYXNHO BK/IOUHTL ABiraTess, 4ToGH co3pa-
BaeMas WM NOCTOSHINAS TOPMO3AMAR chia, pasHas mT, ofecneunaa
MATKYI0 Hocaiky (ROcagky ¢ Hynesofi cxopocrbm)? Clcopocrb KOCMH-
YECKOIO annapaTta B MOMENT BKAOMCHHA ABHIATeAA paBHa Up, MpaBH-
TAKHOHHRIT flapaMeTp NEAHETH pn, €€ PAARYC R NPATAIKEHHeM APYTHx
HeGecuux 1en, conpoTHeAelineM aTMmochepsl W W3MEHCHNHEM MaceH
ABHFaTe/n napenebpeub

Orger:

|
H = o {R + TR+ +/\/ +TR+ - ) —4pT}-—R: anax
nditoc, ec.nu T > n/R?, H 3HaK Munye, ecan T < u/R?,

52. 8(51 8) Onpeneants nlosesuyilo padory, KOTOPYIO LOKEH €O-
BEPIINTL ABHTATENL PAKeTw, 4T00b MOAHATH KOCMMMECKHE annapat
Ha Bulcoty [ Han NOBepXHOCTBHIO NAAHETH W
COO6WNTL eMY H& 3TON BLICOTE KPYIOBYH H
napaboauyecKyo KOCMHYecKHe cKopocth Mac-
€8 KOCMHUCCKOIQ afiapata Ha MNOBepXHOCTH
naaners pagua M, paguye naaners R; conpo-
1uBjenreM aiMocthepn npereGpevys, Brmic-
nuThL 3Ty paGoty #as Blopod Kocmuueckofl
CROPOCTH A 3emau, ecan M = 5000 i

Orser: Ay=M i?—'g-'t?f—— A= MgR

. 1 g AR+ H) 2 g,
A,=31,85. 107 xH-m™

62.9(51.9). KocMuueckuii annapat BpallaeTcst ¢ YrnoBoH eHOPOCTbIO
£y Oupepennth, KaKylo TOAHYIC padory AoJAXel COBEPIIMTL RBUra-
Telth Maxopuka M, uroOnt oCcTanoBHTL Bpallelnne KocMHYyecKoro afina-
pata, cuuiasl, 4T0 BpalleHHe NOCAeKHEro POHCXOANT BOKPYr nocry-
HATeNLIO MepeMetlainilelice ocH, NpoxoAsiicl yepea ero {IEHTP Macce,
Ochb Bpaiiicuua MaXOBHKa coBHajaeT ¢ OCLID BpalneH#s] annapara,;
J u Jo — MoMeNTE UIEPUHH M3XOBKKA ¥ annapaTta (BMecTe ¢ Maxo-
BHKOM) oTHOCHTeqhio 00uieit ocx Bpaiteunn B wavaasini MomewT
YIra0Baa CKOPOCTh MAaXOBHKa paBHa YrioBofi CKOpPOCTH annapasia.

896 !

K sanaue 529



Oreer: A= ; JolloD Uj—n o3

52.10(51.10). "Cunras, uto c1aTOp 3/IeKTPOMOTOPA CHCTEMH, ORM-
cannofi B 3afaue 52,9, cosgaer spamaouni Moment Mop == Mo — x0o,
rie ‘My ¥ "% — HEKOTODLIE NOJOKHTEIbNbE “HOCTOAHIINE, ® — OTHOCH:
TenpHas YrI0BAA CKOPOCTH MAaXOBHKA, HAUTH YeaOBMe, Heo(XOmHMOe
A9 TOrD, uTOOR TOpMOMEHHE BpallienHs KOCMHYECKOro annapara
AOPOH30WAC 33 KoHeunoe spewmsi. [lpeianonarad, 4ro 3TO ycJoBHE BH-
HOMNeHO, OUpeReHnTL opeMst T TopMoKenis

. Jo _ Jy=D IM,

Oraer: M0>u—rﬂo, T= o in T — %ol

52.41(51.11), Onpeseants yroa ¥, Ha KOTOPLIH NoBepHETCA KOCMH-
gyeck#il annmapar 3a BpeMs TOPMOMEHHA BpalleHH#, CHH Oil0 ocylle-
CTBASIETCSt cllocofaMu, onHcaHuLIMH B 3amayax 529 u 5210, °
J{lo — 1) J'Uo"'” IM,

"-’u Q— J (Mgf Qx!u) In m.

52, !2(51 12), Ina nopopoTta Kopnyca KOCMuueckoro amnapata He-
NOJb3YeTcsl 2JAeKTPOABHLATRNH-MAXOBUK, ypaBHeHHe IBHIKEHWA KOTO-
poro Ha BpamawileMcs annapare umeer oug © 4 /T = u, roe 0 —
OTHOCHTENIbHAR YIIOBaA CKOPOCTL Maxoiika, T — ero BocTofHnan epe-
MeuH, ¢ -— yNpaBafioliee HANPsIKEHHe, NPHHIMALONLee Sitavenns io.
Onpeﬂenmb LnHTeAbHOCTB' £, pasrona (2 ==do) 'H TOpMOMEHHN
f2(0 = —up) MAXOBHKa, ec/li NepROHAUAALHO IteBparialouiniica Kop-
nye.ipH HeNOABHIKHOM MaxoBuhe TpeSyercs NMOBepHYTh Ha 3ajaufmnil
yron ¢ n octanopuTs, Och BPalUeHUs MAXOBHKA NPOXOIHT UEpPes UEHTP
Mace KOCMHYECKOro aNnnapaTa; ABHMEHHe CUHTaTh NJocKuUM. MoMmentH
MHEepHUH MaXOBHKAa W anilapaTa OTHOCHTENbIO ofnled ocu Bpamenus
COOTBETCTBERNIO PABHLI Jnly

Orser' tl—'c-i-Tln(i—}-'\f e~ ), 4 —Tln(l —;—'\fl-—e"’r],

rae ©v= h:n?‘ .

Orser; ==

THABA X1l

YCTOAYUBOCTb PABHOBECHS CHUCTEMbI, TEQOPHSA KOJILBAHHNA,
YCTORYNBOCTL JABIXEHHA

§ 53. Onpegenente ychaosnii pagHOBeCHH CHCTEMBL,
Ycroilunsocts pasHosecHa

53.1(52.1). Oce ppamennn AB npamoyroabHoli uaaciHUL HAKJIO-
wena nogx yraoMm o k seprukanu, Onpegenurts momeHT cun M oTHOCH-
TeAbHO ocH AB, KoTOpHfi HYXKHO NPHJIONHTL K NNACTHHE AJR ee No-
popota na yroa €. Bec naactuuut P, paccroande ot uentpa mace G
naactruw o oc AB passo a.

Orser: M = Pasineasin .,

53.2(52.2). Wapusputit 10ecTHYTONLHIK, COCTONIIHT U3 INECTH paB-
HHX OAHOPORMLIX CTEPIKHEA Beca p KawKAudl, pacmofioiKeH B BepTu-
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KanLioH naockocTh., Bepxwgs cropoHa wectHyroawiika AB weno-
ABIIKNO 3aKPCNACHA B [OPH3OHTAMLHOM (QJ0MEHHH, OCTAAbHLE CTO-
POHLL PAENOJOMEHE CHMMETPHYKG HO OTHOLIEHHIO K BEPTHKAAH, (1po-
xonauleii ucpes cepemuny ADB  Onpenenutn, Kakylo BepTHKAJbHYIO
iy @ nano nprAOKHTL B cLpelulie TOPH3OHTANLHON CTOPOHH, HPO-
Tusonetoxmaon AB, pas Toro yrobLi cHCTeMa HaxopWgdach B 0Ge3pas-
JIHIHOM PaBioBecin

Orser: Q== 3p

A g

¢

K 3 naue 531 K asanaie 532

£3.3(52.3). K omtoponnomy crepxnuio AB annnm 2a H peca Q, nox-
BCIIEHHOMY 1A JIBYX HMTHX [AHHE] ! KaXHasg, BPHJAOMCHA fapa CHJI
c MmoMentoM M. Tourn noaseca HuTeli, pacnosoxenitbie na ofHoll ro-
PH3OHTANN, HAXOAATCH Ha paccyonuny 2b apyr ot apyra. Haity yroa
1, oupene.isiouLlil NOJOKeHHe PABHOBECHA CTCPIKHL.

Oteer' B noaomchnu papuosecHs yrod { RAXOAHTCH H3 ypabBHeHns
M A/l —(a — by — 4ab stn?{$#{2) = Qab s1n G.

53.4(52.4). TIpAMOIHHCHELIH OAHOPOIMEIR cTepXeHs AB pna 24
YOupPSeTesl HUKINHM KOHUOM A B BepPTHKAABHYIO CTEHY, COCTaBIAA C

K s pase 533 K sannve B3 4 K 2anave 356

HUi yroda @, CTUpsKeHb ONUPAETLA TakKe Ha reosab C, napanncibhblil
ciene TBo3as OTCTONT OF Clenb Ha paccToAHHH @, OHPeAesHTL Yrod
P B ROAOMKCHHI PABHOBLLHSE CTEPIKIIS,

gy
Q16er: stno=A/afl.
53.5(52.5). Ila 18ankail KUANHLAD pannuyca r ONHPJAIOTCH LBA OAHO-
POMIKX THAMEAWY CICPKHA, coennuenunx wapnipom /A Ilauna kax-
aoro cpxya paskd 2a Onpencaurs yron 28 pacrpopa crepned,
CONBUICTBYHIHA NOJAOKCHHIO paBROBeCHS,
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O'ragr. Yroa & onpeacasieves na ypaeuenns aigi®—rig?d—
—r=0,

53.6. CueteMa cQETQHI 113 AsyA ORHOpOANux crepxueii 04 n AB
AAHEN @ R MACCH m, PACOACAKEINBK B BepTikaibHOH IJIOCKOCTH.
B toure A crepiHy coepnnenul wapuupoM B Touke O - nenopsuk-
Rt 'mapunp B 'rouxe B'cTepxen, AB coemmuen mapHupoM € TeIOM
C Macce! #i, KOTOPOE MOMET CPEMEUIATLCH TIO Bep-
THKanH, fpoxoasitelt wepes Touky O Cepeanns
crepxneit OA n AB coenuneny NPYHHENOA KeCThoCTH
¢ JAuHa upy&HHW B HENaNpAKEHHOM COCTOANHY
lo <7 a Hality nonomenyis paBHORECHS H YCJIOBHR HX
yeTofiungocTH. TpenneM W maccon NpyKNnHM  upe-
Hebpeus

reer: [pn 2(m +m1)g > c{a — Iy} oxno ycron-
yyepe cocToAHve pasHoBeckss ¢ =0, apu 2{m -}
+m)g<<cla—Ilo) HBa COCTOSIHA PpaBHOBECHS —
neycroiivupoe ¢ =0 u yerodinusoe

§

2 (m - my) g4 ¢! !
@y == arccos c:’.l L. K sana4e 536

83.7(62.7). Konup OAUGPORHOIO THIKEJNOro CTepiHA JMaHHE! [

MOryT CKOAS3HTb Ge3 Tpequd MO KPHBOH, lajaninod ypapleHueM
f(x, 9)==0. Onpesenars nofoxenns panuwosecus crepmua (Ocb
uanpapncHa Ao BEPTHKANH BBEPX, OChL X — 110 TOPHIOHTANM Bnpaao?

Orger: KoopauuaTte! KOHUGB CTEPIKUs, OTBCUAIOUIHE MNOJOMKEHHAM
pasHoBecHs, GYAyT pelleHHAMH CHCTEMM o

(o= +{g— o —8B=0, [lxp, 2)=0, [(xo, y}=0,

af 8 __ af of af af
2(9’2 yl) ax, 0%z """(x?. ’rl)[axI ayz + ayl axﬁ’]'

53.8(52.8). Ouxopoaubii TaNeALA cTepXenp ANHNLI { MOMKeT
CKOML3UTh CBOMME KOHUAMu Ges Tpenus no napaBose y == aa?, Onpe-
ACJIHTh BOIMOXHBie fodoxeHHA pasiosecks. (Och y HanpascKa o
BePTHRAAH BEEPX, OCh X — 10 FOPHIOHTANH BHPARO,)
Oraer: [lepaoe nosoMeHHe PaBHOBECHA:

xe=—x =12, yi==all/4,
Bropoe HOMONKENie PABNOBCCHA ONPERENSIETCS M3 YPABUCHHS
ch & == +/af no dopmyaau

Lo | 1 1
M=—reTh B=ggeTh m=gpel g=gpet.

53.9(52.9). Pewnty sanauy §37 B NPENIONOKenHH, 470 KpHRas
X 13
ABAACTCSH IJMIHNCOM (f(x, yy=—r+ -i,%-— 1 =U) + 2 MJIHHA CTEPIKHA

yhoBaeTsopsetr ycaosuio [ << 2a, QupcreduTs BOIMOMULIE NOMONelHT
pasnonecaﬂ crepKud

¥xazaune Buccro 2exapToBHX XOOPRHHAT CHCRY(T DBCCTH KOOPRHHATY
Isuctentprgeckyio aIOMANHI) © NOMOLLLIG COOTIOMIEHHR £ = acos @, § = b sin
i
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Orser: Iloaoxenns PABIONECHA OTBCUAINT 3NANeHWAM IJHKCLHEHTPH-
HCCKHX aHOMATHY, OipeileSIACMBIM H3 YPABHEHHY

a) @ =5 —@ COS{,== \ -2-13- (cywectnyer npu Zg‘ia);

\ - VT . | — [bj(2
0 sin 25t < /T cos 10 I e

nycer npu a > b w1 << 2b),

33.10(52.10). ITo raaaroMy npoBOAOWIOMY KOJbily paRuyca R,
PACUONOMEHHOMY B BePTHRAJALNOR NNOCKOCTH, MOMeET CROAbJIETL 6e3
TpeHns kosevko A, K 3ToMy KonedKy 1a HHTH BogBCLICH FPY3 MaceH
My, Apyrag HUfb, NEPCKHNYTAs Ye€Pes HHYTOKHO maaunk 640K B, pac-
NOJIOKEINHBIH 112 KOKUE FOPHIOHTANBHOTO IHaMeTpa 0oAbIIONC KoAbla,
nMeer na gouue C xpyroft rpys Q@ macew m; Onpenenuth BOJOMKenns
paBHoRecus koneuka A W HccAegOBATR, KAKHe M3 HHX YCTORUMBLI,
KaKJﬂe HCT,

Ywazanne Nonomenne xodcuka A caenyeT XapakTepasonate LERTPanhiHM
yrom == ZD0A Higo oraensiy paccMdatphnaThL PABHOBLCHe RUALURA Ha Bepx-
nefl 1 NHAHCH ROSYORDPYRNOCTIX

K 1apnane B3 10 K sanaue B3 I

Orger: Ha Bepxuen nodyorpysknoetn (0 << ¢ <<n) npH mobux
SHAYCHHUAX mz/ml CYUECTBYCT NIOJ/QMH eHHe HG)’CTO?I'IHBOI’O parHORECH s

P 1 mg My 9
sm—-g-.xT — +8 — — |, npavem 0 < ¢ <= 7/2. Ha uynw-
my my .
neil nonyorpyxHocTH (< ¢ << 2m) npu Ma/m <1 cymectayer no-
5 Sin%—-l m§++mz
1 — T, — — 1,
JoxKetne YCTOIYHBOrO paBslnosBechs . y m? i,
dm
npryenM 1 << qy; < 5 -

53.11(52.11). Oanoponwas KeaapaTuad DNJACTHHKA MOMKeT Bpa-
MATLCH B BEPTHKAADLHON NJOCKOCTH OKOAO OCH, NPOXOASWEEH ueped
yron O; Bec naacThska P, pumna ce croporut a. K yray A naacTHHKH
Apasssana HH1b 4Anul I, nepekinyTas yepes Manui GJOK B, orcros-

HIAT Ha PaceTOAUHH @ Mo BepTHkaJn or Toukn O, Ha nnth BACHT rpy3
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Beca Q=¥ p. Opp!ene.num MONOMKEHNS PABHOBECHS CHCTEMEL H HC-

clleioraTb HX YCTOHUHBOCTDL
Orser: Tlonomenusi paBHOBecHs OTBEYAIOT CASAYIOUIUM 3HAUSHHAM
yraa P, pr=0, by==n/6, pa=n/2, ,=23n/2. Hepsoe u Tperve
NIONIOKEHHS PABHOBECHST YCTONYIBLL o T
53.12(52.12), Onunopoansiil Tsixexaudlt crepXkens AB aauust 2a onn-
paeTcs Ha KPHBOANHeHHYIO Hanpasjidloulyo, nMeoutyio opMy noay-
OKpyXHOocTH pamnyca R. Onpeneanto, npeneGperas TpeHneM, HoJa0Me-
HHe paBHOBECHR H HccAefo- ' %
BaTh €ro YCTOHUHBOCThH
Orger: B nonoikennu pas- g P I
HOBECHA CTep/Kellb llaKHoilen R
K FOPHIOHUTANBHOU NHHHK NOA

YIVIOM g, ONpPefedsieMHM H3
ypasienus ' ZA
COos = _S!E-E-[a + o\/ﬁQ -+ 3'2}22] K 38n14e 53 12 ¥ aapave 33 13

(npennonaraetes, yra /% R <a<2R). D10 nosowkenne pagHOBE-
chA YCTOHYHBO !

53.13(52.13). ToameMmnntii Moct OA cxemaruvecku u3obpasen ua
PHCYHKe B BHAE OAHOPOMHOH TAACTHHH peca Py panuunt 2a. K cepe-
JHHE Kpast NAACTHHL NPUKPENJen KaHaT MIHHLL [, nepexHnyTHIi yepes
MAJIBIH! 610K, Nexaliluy 1ta BEepPTHKANM Ha paccrosHuH 2a¢ Hall TOSKON
O. Hpyroit Koueu C Kanata coelluHes ¢ APOTHBOBECOM, CKOAb3ANINM
fe3 rTpennst no KpuBosnMeiiHoi nanpanaswotelt, OnpenesnTts dopmy
370il HanpaBAsOUie! U BEC NPOTHROBecAa Q TaK, YTOGLI cHCTEMA HAXO-
RpuAacs B 0e3pasiuuHoM pPaBHOBECHH,
Tpu ropu30HTaNBHOM MOAOKEHHH MOCTA
uporusoBec £ Haxomutcs mHa npsmoit
0B. _

Oreer: Q= P[+/%; ypasnenne ua-
npaB)lﬂIOlIleﬁ B TIONADHMA KOOpPAHHZ-
rax r, 9 r2=2(/—=2+4Zacosd)r 4+
44 +/2al — 12— 8a2.

53.14(52.14). Hccncaonath ycroliuu-
BOCTL BCPTHRAJABUOIO NMOoNGHeHHR PaBHO-
peeust «ofpawmenyoros» Asoiinore MasT-
MK2, H3p0paXKeHHoro 1a pheyixe, Ma- ngal{;m K asnase 5315
STHHK MOMeT OHITb CXeMaTH3HpOBaH B !

BHle JIBYX MaTepHaJbHLIX TOUEK MacC nAty H Mz, CBA3AHHBIX CTEpAK-
HAMH auk L H ;. B BepTHXAMBIOM NOJIOMKEHHN PaBHOBECHA NPYHHIM
{#ECTKOCTH HX £ B C2) He HanNpsxeHL,

Orger:  VYcnosua  ycrTofluusocTH  HMelor ud oy > nmug,
[(e) ) L, — (m, + o) g]{ed, —mg] > el

53.15(52.15). HUccnenosath yeToiiYHMBOCTL BepTHKaJBUOLO noJIoXKe-
HHA paBlOBeCHsT CHCTeMEl MasdTHHKOB, H300paxenHofi Ha pHcylKe;
LAsHA cTepiKua nMepporo Mmanrndka 44, sroporo 32 u Tpernero 2h.
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Maccw Bcex MadTHHKOR H ECTKOCTH APYIKHH OAHHAKOBE W COOrBCT-
CTBCHHO PAaBHb 4t | ¢ PaccToNBNA TOYEK IIPHKPenyislina RPYIKEI oT
HeHTPOB Macc paBhut . Maccou crepxues npeneGpeub, a Macew m
paccMaTpHBATL KaK MaTepHanbiible TOUKH; KOrla MaATHHKH HAXOAATCA
B BEPTUKATRHOM MONOXKCHHN, UPYHHIL HC HANpAKCHH.

Orser: Ycnonnst ycToll4HBOLTH UMCIOT BRA

13ch? — mng;: > 0, 49ctht — 89mgceh® - 12m2g?h? > 0,
36c°h" — 163mgcth’ + 130mig%ch’ — 24m‘g’h‘ = 0.

53.16(52,16), B wmanranke naJnorpada cpya M noasewen nHa
etepkie OM, ceoGonuo npoxoaslieM yepes BPallaOMANCA LHIHHAPHK
O H WapHHPHO COEAHHEHHOM B Touke A ¢ Kopombic-
noM AQy, spamiaoinumes okono ocy Oy JTInuua KOpO-
MBIC/IA r, PACCTONIHHE OT LEHTpa Mace rpy3sa o wap-
Hupa A paeuo {, paccrosune 00y = h Heenenonats
YCTOﬁ‘IHBOCTb BEPTHKAABHOTO MOMOMKEHHA DAaBIOBECHA
MaaTiKKa, PasmepaMi 1py3s W maccoli  CTCpIKHed
npeneGpess, _
Oreer: Tipu Afrl >h=—r — ponomenne panio-
BECHH YCTOHYHBO; NPH A/l < b — r — ueycrohuuso.
K zanaue 5316 53.17(52.17). Hlpamonuseuuuft npoBOfHUK, MO Ko-
TOPOMY Teuer TOK CHAbL !y, NPHYATUBACT napaaneis-
e eMy mpopoa AB, 10 KoTOPOMY TeueT TOK CHAW i3 Ilposom AB
uMeeT MAacCy M) K HeMy UpHcoehuHcua NPYMUHA HeCTKOCTH €, ANuna
Kamjaoero B3 nposoaos ! [Ipu orcyrcieuu B nposoge AB Tora pac-
CTORHHE MCHAY mpoodamu pasio ¢ OnpeneinTy noaexeHus pasio-
BOCHA CHCTEMBI H HCCAenoBaTb HX yeTofign-
- BOCTb.
¥xasanne Cupa nmyaumoachcTRER ABYX ma-

paanenbibix TPOBOANHKOB € TOKaMB f¢ H fy AfRH-
hi [, OTCTORUNE wa paccroanns 4 ApYr OoT apyra,

27
onpeaeasctca no dopMmyae r=%;

P 2
Orger: Tlpy a == —%3-[- < —%— HMelTes

nga OO KEHHH paBHonecHA: ==

QLU
i 43 {a
k Pt oA/ w on=g+

K sanave 5317 K sanaie 5118 a2 !
+ /\/ — — %% X; OTBCYACT YCTOHUHBOMY
NOJOMERRI0 papyoBeciis, X — Heyctonunsomy [lpn o > a?/4 nono-
eHHH paBuoBecHs wer [lpn 2 ==a?/4 uMceM eauHcTACHNOE MONOKE-
Hie PABIOBECHH, KOTOPOE NHEYCTOHUNBO

83.18, Crepmenn OA annpul a MOKET CBOGOIUO BPALLATLCA BOKPYT
touky 0. K gouuy A crepiua mapHupHO Dphkpenvien crepxeis AB
AMMHEW @, HA APYFOM KOHUE KOTOPOre 3akpenaer rpya B macew m,
Touka O u Toyka B coenuncnhl MeKAY coboil NPYKUIOH KECTKOCTH €.
Macca npyXHHE npeHeGpexHMO Mana, MIHHA HPYXUUL B Heuanpa-
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MEHHOM COCTOAWHH paBHa a, Hafru nonoxenns papiloBechns, CHNTaH,
YTO CHCTEMA P4CNofIOKena B BePTHKANLHOM [A0CKoeTH, Maccon erepk-
nen AB u OA npenebpeun.

Orger: Herwipe cocrosuup pastogecha

=0 1=0; gp=am, fp=n;, p=Fq; b=,

mg -+ ca
FIe COS gy == COS Wy =.—"2?1_-. Mpu mg > ca yeroiiuMpo cocToAnne

papHoBech ¢, == 0, 1 =10 [lpu mg < ca ycrofiynsp cocroslina pas-
HOBECHH @ == @y, \p == 1y, Cocrosne papHoBecHs Qe==a, Pz =7
BCerla HEYCTOHYHBO

§ 54. Maaute xonefannn cHCTeMu © OonHOH cTeneHmnlo cpodoau
} bl

54.1(53.1). Xectknii crepxens OB paunp ! Moxer cpoboino Ka-
YATHCA HA WIAPOBOM WapHHpe okoao xoHua O H necerT mapux beca
Q na apyrom Konue, Crepienb yIepKHBAETCH B rOPH3OHTAJbLHOM N1O-
JIOKEHHH NOCPEACTBOM HEPACTAMHMOrO BEPTHKANLHOFO MIHYPA ANHHL
i Paccroanne QA ==ga. Ecas wapaxk OTTAHYTbL NepreHBUKYAAPUD
NAOCKOCTH pHCYHKA M 3aTeM OTNYCTHTb, TO CHCTEMa HAYHET KoJle-

Gatbest [lpenebperan maccoli crepX- % g
HR, ONpPefesIHTE NePHOL MAJHX Kode __%Mm “NaaapZ
Gauuft cucTemu, J% @ _ ) é
. — -h_‘- I. :
Orser; T=2n R

“

K angawe 541 K ssroye 542

54.2(53.2). Oupenesnts nepuoid MaJetx Konebauuii acTaTHuecKoro
MasnTHHKA, ynorpebJifeMoro B HehOTOPLIX ceficMorpadax Aia 3amucH
KoJicOakuil nounn. MaaTHHK COCTONT'H3 MECTKOro CTCP:KHA RJAHHE I,
Hecyliero Ha Koiie Macey 12, 3aMaTyio MeXEy AByMst FOPH3OHTAJL-
HBIMH NPY)KHHAME KECTKOCTH € ¢ 3dKpeniedHbiMu KoHilamu. Maccoil
cTep&Anua NpeHedpedb, W CUHTATH APYAHHL B MOJOMCHHH PABHOBECHSH
HEHANPAIKEHIIBIMH ’
2n

Arg-f
m I

54.3(53.8). MasTHHK COCTOUT W3 KECTKOTO CTEPHNA ANHHEL [, se-

cyuiero Mdacey m nd csoeM Korite K crepainio npukpenienin nge npy-

MRubl KCCTKOCTH ¢ Ha PJCCTOHHHH & OT €10 BePXHEIO KOHUA; OpPOYH-
f
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]
BOMIONOMHBIE KOHUB TNPYXuM Sakpendentl  Tlpenebperas  Maceofi
C1EPIs, HARTH nepHod Manuy KoncBanufi MasTHHKA

v 2
OTBeT: T=———.
cal £
,\. mit {

54.4(53.4). llpeancaarag, YyT0 MaATHHK, ONHCAHKbLIE B NpeAbAYILel
dajlade, YCTANOBACH TaK, 4TO Macca /1 PacnoNoyKena Bblle TOYKH Noj-

ueEca, onpelefiiTL YCJ0BHE, RAPH KOTOPOM BepTHRAALHNOC NOJAQKeUHe
)

“:/?a """"" [  ——— _@-

7
% '
/ |
7 - 7
[
™ ._
NOREE Ho b
A
¥ samage M3 ¥ janaue 544

+ !
pPaBHOBECHA MAATHHKA YCTORIHBO, W BHIYACAHTD NEPHOR MATHIX KoneGa-
RH MAATHHEKA.

mal n
Oreer: a*>—-2‘g—. T==

%2ca® g

miE

- r

54.5(63.5). Linnunnp auamerpa d 4 Macchi 1 MOXOT KaThTecs Oes
CKONBIKSHHA A0 TOPHIOHTaMbHOR nhockoctH JlBe osnnakoduie apy-
WHHH HeCTKOCTIH ¢ NpPREpPennell nocpeau.
He ero AJHHB KA DACCTOAHMH & OT OCR
UHAHHAPA; MPOTHBONONOXKHHEE KOHUS IIpY-
wHy sagpenaeds Oupefesnts nepHOR Ma-
Jilx KomeGanuii UKRAUBApa.

avi &
Orger: T= 1+ 2a/d '\/T

K 3apaue 546§ K hnace 51 -]

54.6(653.6), Onpenenurth nepHoX Manblix xouaeSaunil Me1poHOMA, CO-
cTofillero B3 MasTHHKA H JA06aBouHOTO AOABHXKOrO rpysa G macch
m Momen1 wueplUHH BCeli cucTeMbl OTHOCHTENBHO FOPH3OHTAJbLHOR
OCH DPaLHCHHS HIMENACICH Ry1eM CMellendA GTOABHXKuolo rpysa G,

i



Macca mastuika M, paccroniie uentpa Macc ManTHMKAa OT OCH RBpa-
wenun O'pabio so; paccroaune OG = s, MoMeHT HHEPUHH MAaATHHKA
OTHOCHTEJbHO OCH Bpaltennn Jo .

, Jo -+ mst _
Ors.}er. T=2nn/ Mo —ms)

54.7(53.7). Teso, noasemiesince Ha ABYX BEPTUKANLHLIX HHTHX
paunel | Kampas, paccTosHHE MemAy KOTOPLMH 24, 3aKpyuuBaercs:
BOKPYr BEPTHKANLHOH ocH, Aexaulell B NJAOCKOC1H HH- I
Tel B PABHOYNAJNEHHOR OT HuX (GHGUARPHDIH ToABeC), AR XL
Paguyc HHEPUYH TeNa OTHOCHTEJILHO OCH BPauleHyy p, i
Hafite nepHoa Maanx konebauud

Orger: T=2n %/\/-{-g-.

54.8(53.8). Kpyrauifi ofpyn noapeiren ¥ TpeM He-
NOABHKHHIM TOYKaM Tpems OAHHAKOBHIMH Hepacrskge L f— |
MHMH HATAMHE HAMHB {, TAaK, 470 DAOCKOCTb o6pyya )1
ropusonTadbHa, Huty 8 nonoxenny pasnopecus o6py-
Ya BepTHRANbHL M REAAT OKPYHHOCTL 0Gpyda Ha TpH
papisie yaciy. Hafity nepuon Mansix xone6anudl obpyua moKpyr oc,
npoxopsiledl yepes enTp o6pyda '

Oreer: T=2n+/lfg.

54.9(53.9). Tamxenan ksaapatsas naarpopMa ABCD maccwt M
loABelieHd HA UYETHPEX YHPYHX KaHAT2X, KECTKOCTH ¢ KaMAanl, K
HeuoasskHOH 'Touke O, 01CTOR-

MeA B MOMOMEHHH PABHOBECHA
cHcTeMH Ha paccroAHun [ no

2

s | b

b

K papnaue 547

K aazaye 549 K ainave 54 10

BepTuKanu oT Ledtpa E nnardopusl. danita avaronanm n.qa'r(])opmm
a. OnpenesiuTs NHepHOA BepTHKasbHHX KolebaHHH chcTeMbl. '

. T M@+l 1
Orger: T—=2n '\/ A

1612 Mga? . '
Y Toer
54.10(53.10). Yronok, cocTaBjeiitif 43 TOHKHX OAHOPOANDLIX
crepikuel AauH { W 2/ ¢ yraoM mexny crepiusmn 90° momer spa-
wartkes BOKpYr Touku O. OnpexcsauTs nepuoll Majsbix KoaeGaunru
YIOAKa OKOMO NOJIOKEHHS PAaBHOBECHS,
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6 i T
Oraer: T= 2n —."f;- /\/—= 7,53 '\/——
= 4 2
V17 .
54.11(53.11), OnpepennTt nepHOA ManbIX CBOGOANBLIX KoacOannii
MasilHAKA Maccwl M, och Bpauleiind Kotopolo uvBpasyer yioa f ¢ ro-
PHIOUTANLUOK RAOCKOCTBI0 MOMEHT HHePUHH MJHTHHKA OTHOCHTEALHO
OCH Dpallieyds J, paccTOSiHHe NWEHTPA MACC OT OLH BPALICHHH S

7

Orger: T=12n ’\/_"____Mgscosﬂ .

54.12(53.12). B npuGope aas perucTPallHA BCPTHKAABUMX Koaela-
udy GyuAaMeHTOR Mamild rpya Q@ Macch m, 3aKpensieHHui Ha BepTH-
KAJNLUOH TIpyMuie, KOIOOHUHEHT SKECTKOCTH KOTOPOH €1, I4PINPHO
LOEHHHER CO CTaTHYCCKH YPABHOBCWEHHOH CTPEAKOH, BHNOAHEHHOH B
BHAE JOMAHOrO PLYara ¢ MOMEHTOM HHEPUUHK J OTHOCHTEIbHO OCH Bpa-
ucHnn O 0 OTIKEMAEMOH K PABHOBECHOMY NOM0KEIHIO TOPH3OHTaAbIOK
IPYMHHON ¢ KO>PHHINEHTOM KecTKoetn ¢ OnpeaesnTh Repuos cno-
Ooaubpry KoaeGaunii CTPeaKkH OKORno ee BepPTHKANbHOIQ PABHODECHOTO

o A1
3
A==t &

K sanaqe 5112 K aapave 54 I3

nonomenys, ecan OA =a n OB =1b Paamepamu rpysa H BAHSHHEM
Le PRONATANBHOTO HATKCURA [IPYXKALK NpeHeGpedn.

[ I+ md
Oraer: T=2n m.

! ¢

£4.13(53.13). AMOpPTH3AHOHHOE YCTPOHCTBO Moxer 6ulTh exeMaTi-
SMPOBAHO B BUAE MaTEPHANLHON 104KH MAaccHl /M, COelHHenno# n npy-
KHHAMH JKECTROCTH € € BEpHIHHAMY NPABHABLIOIO MHOTOYTOAbLHMKA,
Janjia KaOKA0H NPYIRHUB B HCUANPAMKCHNOM COCTOAHHN 4, pagnyc
OKPYIKIIOCTH, ONMCAILoid 0KONe MHOroyrosnupka b. Oupedeants va-
CTOTY 10PH3OHTAMBIIBIX CBOGORUEIX KOAEOAHHE CHCTEMD, PALMONOKCK-
ot B TOPH30HTANBHOH MIOCKOCTH

Yxrasanne g BHUHCACHAR MOTLHUHAJNLHUA HLPCHR ¢ TOYHUCTLW A0 HtAH
uaH BTOPOTO MOPARKA MANOCTH BHAOUHTLIBHG CACAYEr ONPCARNATL yAIKHERHE Lpy-
MHEN 100 MO CTUIEHBI TOWHIOCTH

ne Jhr—ua
Orser. k—/\/-,‘;;; .
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54.14(53.14). B npeuplaywed janane onpeaeauts 1actoty Konela-
HUY, TepREIHKY/IAPHLIX TNOCKOCTH MHOroyroabHHKa. Maccamu mpy-
Xy npenefpeus ’ : T '
Oreer: kb= ,\/i‘i!.fl:.ﬂ.,

mb
54.15(53.18). OnpencanTh 4acToTy Majabix BepTHKaAbHLIX KoAeGa-

Huit marepnadshoit ToukH E, Bxoasutedi B cocTds cHeTeML!, H30Opa-
Kenyoil na PHCYHEKE Macca MaTepuaJbioH TOUKM m, Pacerognud

il §

Yy TN

K 2apaqe 5415 K, 3anage 5116

AB= BC uw DE=EF; KecTKOCTH OpyHHu &1, €1, €3, Cg 3aAaHGL.
Bpycku AC n DF cunrare MecTKHMH, e UMEIOUHMH Macchl,

Orser:k=/\/ 7 14 ] -
m(mrmt et

54.16(53.16). Ha uepactmxumoil untH anuHs 4@ HaXOAATCR TPH
rpPysa, Macch! KOTODbIX cooTBeTcTBeHno pasubt m, M, m. Hute cum-
METPHYHO NOABeleHa 3a KOMULI T2K, YTO ee Ha4aNbHWP W Koledlpifi
y9acTKH o0pasyioT yrabl & ¢ REPTHKANLI0, 4 CPefHHe YUaCTKH —
yinu f [pys M cosepuiaer mManue sepTH- !
Kanbhbete KontefBauua. QopegeanTts uacroty
cBOGORHBIX BCPTHKANLHHY KonebaHait rpy-

b

po

7

3a M, x
Orser: =
b= g {cost B sin B 4 cos? a sin @) E::
- acosfcosasin (f—ajcos(fp—a) * o! ¥ 4
npH stoM 2m= Msn (B —0) 2 /o
stnweosf ° *
54.17(93.17). Beprugaavuptfi  ceiicmo- i

=]

rpap B B Tosnuina coctour u3 pamkn {9
AOB, ua woTopoil ykpenaen rpys seca Q. K 3apaue 54 17

Pamka MoMeT spailatsed BOKPYr FOpH-

soHTadnsiofi och O, B Toure B pamyu, orcromtueit or O ga paccTosHity
8, NIPUKPENJIEHA NPYIKHHA KECTKOCTH ¢, paGoTaniiast Ha pacTAkeHHe
B noaomennn pasnoeecHs crepcib OA ropuaonranei, MomenT uuep-
UMY paMkd ¥ rpysa oTHocutensno O pasen J, Bwcota pamxn & [pe-
nebperast MacCoOH MPYAGHIHL H CYHTAN, YTO UCUTP MAacCC Tpy3a It PAMKH
Haxoputes B Touke A, orcrosiiten of O Ha paccTOAHMM J, ONPEAENHTD
YACTOTY MAABIX KONEOQUHI MAATHHKA,
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L _
Or6er: k=/\/c" ’“bj(' PIL)  rre Fu=Q—i-—-ua’mmeune

APYKHIW B NOAQKCHHN DaBoBecHa, L — nanna npysulisl B nodoxc-
HIK pasliodecHd

54.18(53.18). B auﬁporpmbe, NPeAld3HAYCHHOM LN 3AMHCH KoJle-
Ganuit tbynnamuiron vacTefi MailHK H T. M., MagTHHK Beca Q yaep-
HKUDALTCH NOK YLAOM & K BEDTHKAAN C NOMOUILIO
CHHPAALION IPYHHHL JKECTKOCTH €; MOMCHT Hilep-
IMH MaATHHKA OTHOCHTE/MBHO OCH spaimlenus O pa-
ved J, paccrosinie mentpa Mace MasTHHKA OT ocH
ppaiteiiis s OnpeRenuTh Nepio cBOCOANLIY Koae-
Gannn Bubporpada

J
Orger: T=2n “*Qsm]—-——?_—!_?. .
54.19(53.19). B suGporpade ana sanHew ropu-
K san1%e 54 18 30HTAdbHMX  KoaeGannéi maathuk OA, coctos-

IWHH H3 peivara u Tpy3a, MOMET KavaTbes Ro-
Kpyr TOPH3OHTANLHON OCH O O0KoAG BePTHKANBIOFO NBOAOKEHHA
YCTOHYIAQIO PABHOBECHS, YAEPXHBasch B 3TOM NOMOXKEHHW CofCTREln-
HIKIM BCCOM M COHpanLHOH npymuHoil. 3nas MakcHMaabhbl cTaTHYe-
CKHH MOMEHT CHabl THXKECTH MasniHHKa Qa = 45 H-em, MoMent uuep-
uHH OTHOCHTENALHO ocH O J=0,3 Kr-cM? H KECTKOCThb fIPH KPyMeHHH
npyxune ¢ = 45 H.cu, onpene-

AHTb TIEpHOA coﬁcwcnumx KO-
neGannil MagTHIKA TIPH MAABIX
“““““ Lr . YFAAX OTKAOHEHNS,
I Orser; T =0,384 c,

%
q

K aapane 54 19 K 3aaave 5120

. 4

54.20(53.20). Hantn, npr XakoMm yC/I0BHH BepXliee NEPTHRA/IBHOE
NoJI0KeHHe PABHOBLCHS MAasNHKA SBAACTCH YCTOHUNBLIM, ec/iH CBO-
GOUHOMY BPAlCIMIO MAATHHKA RPENATCTBYET CNUpaJbHasd {pYIKHHA
MecTROCTH ¢, YCTAHOBAeHHAR TaK, UTD HPH BEPXHEM BEPTHKAABHIOM TO-
JOAKCHHH ManTHHKA ona He nanpﬂmeua. Bec manranxa P, Paccrosi-
nKe OF HeHTpa Macc MAATHHKA K0 TOUKH woaeeca pasno a Hauin
TaKHe nepnojl Maiux KoneGannil MaaTHHKA, CCAH €r0 MOMENT HHep-
LHN OTHOCHTEABLHO OCH Bpalllenus paBen Jo

Oreer: ¢ > Pa, T=2xn

—e
t=—Pa '
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54.21(53.21). Mokazats, yro npH € << Pa MasTHHK, paccMOTPEHRLIT
B Npefbifylieil 3agade, 6yAeT HMETh He Melce TPpex NOJoMenHil paBHO-
secnsg Haitrn takske nepuox mMaasn xoaebanni

Orager: Tlpn ¢ = 0— HeycToOUMHBOE MNOJMOMKCHHE DABHOBRCHSL.
YcrofiyHBble NoJoMetus pasiosecHss Oyuyr npu =@, >0, ¢=

== @o < 0, TAC (o~ KOPEHb YPABHAIR SN = FH=0.

— Jofto
T=2n Pacosqig (g 9o — To)

54.22(53.22). Crepkcenn OA masutunka upn nomoun watyna AB
cocHHNed ¢ MaJeHbKoM cTaasiofi peccopoii EB mkectkocty ¢ B ne-
MANPHIKCHIOM COCTONINNR peccopa 3anuMacT noaoxeune EB; wua-
BECTHO, UTO K peccope HYKHO NPILIOKHTL caty Fo, nanpasseunyio no
OB, uto6nt npusectn ee B nogoxenne £8o, COOTBETCTBYIONICE PABHO-

pecnio MaaTHuka, OA=AB =a,' maccoli L
crepaiteft ttpeielpetaeM; paccToAnite HenTpa
Macc MamTitHKa oT ocH ppatiteuis OC = [;
pec maampka Q. C 11e/bio AOCTIIKEHKA HAl-
AyqlIero H3IOXPOHHIMA (HE32BHCHMOCTL Ne-
pHOna KOACOAUMR OT Yijdad NEPBOHAUAJLHOTO
O1KJIOHEHUs) CHCTEMA OTPeryJ/iHposaHa Tak,
yTo6Ll B YDAaBHEHHN JMBIKEHKS MAATHUKA

o= f{p)=—feo+ ...
nepreiit U3 orT6polieHHBX dYienoB Gu  Tio- K 3anauc 5822
parka @b YeralioBuTb, KaKast 33BHCHMOCTD

ACNXKHA ANA 3TOro UMeTh MecTO MexAy nocroauuumu Q, Fo, ¢, a, !,
H BLIUHCAHTD NCPHOA MAJLIX KOJedatinit Masilinka.

T 1
—_ = 2 = —_ *
Oreert QI — 2aF,=12a%, 1=232n e VT 00N
54.23(53.23), Iokasars, 4TO HPH YCJHOBHH npelblAylned sapaud
yBeJfiyenue Nepuoja KofeGauHil NPH OTKAOHEHHAX MAafTHHKA OT No-
NIOsKeHKst paBHoBecIisl 1A yroa o= 45° ne npesviuaer 0,4 %, Kakoso

ByZer mpH STHX YCAOBHSX JISMCHCHHE NCPHOAA NPOCTOrO MasTHHKA?
Orsers Coxpadsa B ypaslieHBR ADHIKCHHS MaaTHHKAZ uxen ¢F, no-

{
{ 1 P
ayuum T=2n -—-———————-—(l - )i -
y A = -} TS oA upociolo Mast
glgza HPH OTKAONECHHH Ha yroa 45° uaMenenue NepHoAR cocTaBhsieT
54.24(53.24), Tlpu yenonusta aafayy 54 22 masTunk oTperyinponan
TaK, 4to QI = 2aFs Hautu nepuon mansix KoneGanuli MaaTHHKa HpH
OTKJIOHCNHS €10 OT HOJOKEHHSA PABHOBCCHA HA YroA (o
H

] —_—
4f S dx { qQ

roert = —=— 94 —— _,
0 age "V o ) T =524 ox eg

54.25(53.25), B maatunke nasrorpada ipys M MaaTiuka mopeiucH
Ha cTep.Auie, croGOUHO PHPOXOANLICM yepes BPAMAIOIANACH MHARNADHK
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O » mapunpno coefutteninod 5 Touke A ¢ kopomucaom AQ,, Kauamn.
HIHMES BOKPYL denoasikiod ocn Op llpy KaKoM yCI0BHHE BepTHKAAL-
Hoe noJoxende crepXus OM Masitywka OYHET NoJOMElHeM yeToilun-
Boro pasitosecha? Haitip nepion Manawx Kone6aHHH MARTHHKA OKOJO
31010 noaoweuns Paszmcpamu rpysa u maccon crepmueii npencGpeys,
(Pasmepm cTepKuell ykasanw pa pHCYHKe K qafiade 53 16)
o r

Oreser: h—f<'\/ﬂ. I=2nh—r-1) W__W.

54.26(53.26). TlpeneGpeias Maccofi crepiKuell HawTH nepuog Mma-
auX kotebaunfi MasTHHKA, W300pamMCHHOro Ha pHcynke LlenTp Mace
Tpy3a HAXORHTCS Ha MPOLO/IKCHHK NIATYHA Wap«
HHpHOIO verbipexspennnka OABO, B Touke C,
B noaoxkennyu papuoBecus ctepxun OA y BC
BEPTHKaALWLI, crepXeis OB ropusouranen:
OAd=AB=a, AC=3s

Orger T=9n ——eex Ste

, A (s —a)

54.27(53.27). Onpenenrs uepuop KoneGanus
rpy3a P macew m, noxsellennoro na apymune
C JaKpenyedHuM BCPXNHM KOHUOM, CCAH Kodd-

¥ sazaye 54 26 (HIHENT RCCTKOCTH IPYIKHUEL PABEH ¢, Macca

npysans my Ipuurib, yTo OTHOWIEHHE OTKAO-

HEHHIL BYX OYEK TPYKUUL OT CROHX NOJIONEHHM PaBlIOBEeCHs PaBHO
OTHOWECHHIO COOTBCTCTRYIOMINR PACCTOAHHH ITHX TOUCK /10 3dKpenen-
HOTro Koxla NpYyXuHel

m+-;—mn
Orger T=2n e —

54.28(53.28). Ha unmHCM KoHIle BepTHKANLEOIO HHIHHAPHIECKOrO
yupyroro CTCPIRN ¢ SAKPCOACIHlILIM BCPXHUM KOHILOM NPHEpelJied B
(BOLM HENTPe [OPHIOHTULILNEIA JINCK € MOMERTOM HHEpUIH J otHocu-
TETHHO BCPTHKAJBHOH OLH, NPOXOJisililed Yeped HCHTP, MOMCHT HICPUHYK
CTEPHHA OTHOCHTEABHO eto ocu paper Jo, KoatlgdluuﬂellT MECTROCTH
clepykusi NpH JAKPYYHBAHKA, T ¢ MOMEHT, UecGXOANMKI Az 3aKpY-
TUBANAR HIDKIErO KOHLA CTepKits Ha OAWH paaHnan, pasen c¢. Onpe-
AeANTh nepuof Koaebanwit cncremu

7
Oreer; T=2xn x\/’r—";c-ff-f

]
54.29(53.29). Tpvs scca Q YRPEnaen nocpeaniie G6aakH, choGoino
oitepiofi Ha KONNEX, A.HHA Gank I, MOMCHT HUCPIKH [ONepetyoro
ceyeunn J, MORYAL ynpyrocti maicpuasa £ Onpeaeanve, npenefipe-
1ag maccoll 6anKs, uHCA0 KotleGarnuy, COBCPIIACMLIX IPY3OM B MIIIYTY,

LI
Oreer: n==2080 /\/(—‘,-13- HpHuEM Ja eDHHNILY AJAHHE NPHHAT CaH-

THMCTP
54.30¢54.33). IiByTaBporas fiaaxa ¢ “OMCHTOM HHOPUHR (CHEUNS
T —= 180 cM*, AanHE I==4 M Ji€eMHi HA ABYX OLKIIAKOBLIX 3IIPYCHX

4
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OROPHEIX NPYXKuNAX, MmecrkocTh wotopbix ¢=1,56 kH/cMm, u wHecer
nocpedune rpya seca @ =2 xH. [pene6peran secom Oaaxu, onpe
JEAHTh mepHon cBoBoAHbX Koaebaunn cucrems Mofyas ynpyrogry
MaTepnana 6ankn £ = 2-10* xH /eu?

Oraer; T=0,238 c,

AT R LRI LR

O W
\
i TR » i
b zazave 54 30 K zanave 54 31

pa— }

S5

VAL
Ty

54.31(53.34). B xouue B ropusontaasnoro crepxua AB anunm !,
33EJIAHHOTO APYTHM KOHLUOM, HAXOZMTCH rpy3 Beca (, copepIiu2ioniMH
xosaeOanust ¢ nepHonoM T MoMenT uHEPUHE CeveHHS CTePXNA Orio-
CHTENEHO UCHTDANLHOH OCH ceveqis, HC[)ITGHIIHK}U]H})IIDQ IJIOCKOCTH
koneGanul, pasen J. Halitn moRyas ynpyrocTa Mavepiasia CTEpMHS.

Orger: E= ___T4,12Q¢a

. q.-'g?‘

54.32(53.35). Nuck macest M u pamuyca r MomerT KatuTbhest Gea
CKOJNbIKeHHS o ropuzontanproil npavoil. K aucky xecrko npuxpenaex
cTepieitb BRI {, H2 KOKIE KOTOPOre HAXOAMTCH TONEHHAR Macca M,

K sszawe 6432 K 1aaave %433

Ha#Tn nepHoa Maanix KoneGauu#i cucteMmsl, Maccofi crepwus pe-
Hebpeunb,
3Me? {2l
Orger: T=2n /\/—LQH_IETF:'I-T)_ .
54.33(53.36). Ha wepoxoaTuiii Kpyrawit iosyuwnunap paauyca
R nonoxer npusMatnueckun Gpycok Mdcchl M ¢ 1NpaMOyroabHEM 10+
nepeddniM ceveinneM [Ilpoponbuast oce Gpycha MEPNCHARKYAAPHZ oCH
nunueapa. Hauna épycka 2!, smcora 2a Kounum Opycka coealiHerbl
¢ nonoM NPYXHHAMW olMHakoBo# &Kectkoctd ¢, [Ipeanonaras, uto
OpPYCOK fie CKOAL3HT M0 UMAHHAPY, HAHTY AEPHOA ero MALBIX KoJebd-
Huit. MoMent nuepuHd Opycka OTHOCHTEIBHO NOHEPeYliol ropH3loH-
Tanhu0fl OCH, NpOXOAHWIEH nepes HeHTP Macce, pased Jy
Ma? 4 I,
Orger, T==2n A [ m——p——"— -
er Mg (R—a) + 2
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54.34(53.37), OcTpoTa aMIAUTYANO-HACTOTION XapaKTCPHCTHRN cH-
CroMit ¢ OnKOoH CTenennto csofot Apn ACHCTBUM CHAM TPEHHA, upo-
AOPILHOHAALNOR CKOPOCTH, XdpdKIepHIyeTCH %10A0BHHHOA HIHPHHON»
aMivinryano-dactottiofl  xapaktepueruku  «[lonopnHran  wmpitna»
AMILVTHTYAHO-TACTOTHOR XAaPAKTEPUCTHKI H3MEDNeTCH PAIHOCTLIO Me-
Ay EBYMSI 44CTOTaMH, AAA KOTOPBIX aMIAHfYla KoaeBawuHii panpna
nooBHNe aMIAATYAB, COTBEICTBYIONIEH peloHancy, Bupasuts «nono-
BHHUYIO [HHPHHY» aMOJANTYAHO-4aCTOTHON XapaKTepucTHKH A uepes
<KOMPPUUNCHT PACCTPORKH NacTOT» 2 ==@/k u vyepes npHeeaeniintil
koapdwtnent saryxanna S=n/k JHars npuGmixennyio (popMyay
A cayuan § € 1 (w-—vactoTa BuIHYMAAWOULCH cudw, &-—vactotn
coGersennuix go.ebamiii; npn pesonance z = 1),

Orser: «[10AOBHAHAST MNPHHA> AMIAHTYRHO-4ACTOTHON XapaKTCPH-
CTHKN PaBiia

A=z, —zy=A/1— 25 + 26 /3 F &8 —A/1 — 262 — 26 /3 1 5%,
uay, cor 8 <€ 1, A~ 254/3.

54.35(53 38). B suGpoipache, ynotpetaseMom ANH aanucn BCpRTH-
KadbHL% KodeGanuii, cTepmens OA, coemBHCHRBIT ¢ IMMIUYNHM nepoa
npuGopa, MoMKeT BPaIaThea BOKPYT FOPA3ONTANBLHON OCH 0. Crepxteun

O/ na route A necer rpy3 Q u ynep-

rpad ykpenvien Ha (GYRAAMeEHTE, CO-
BEPIIAIONIEM REpPTHKAALHLIE KoNebd-
t uusa no 3arony z==02sn25¢ cwu,
i KecTRocTh NPH KPYUEHHH NPYXHil

i ¢ = | H-cM, MOMeHT Huepuny cTep K-
=

=+ 4 MUBACTCA B TOPH3ONTAALHOM TOAO-
™ JKEBHN paBHOBECHS CAHP&IHHOH NPV-
@1;} % xunod  OnpefleanTs OTHOCHTRAbHOE
o Z —‘*TQ noienne crepxus OA, ecnan BrGpo-

I

; st OA ¢ rpysom @ ornocuteasho O

T e, e p4BEH J=4 KT'CMQ. Qa == 100 ..
Co0CTBCHHBIMI  RONIeGAHARMN CTEPIK-
K 31fave 5135 HSL Kipenebpeus.

Craer: p =0,0051 sin 25¢,

54.368(53.39). B muGporpate, onncandoM B 3anaue 54 35, crepskenn
cHalxen IJEKTPOMarHHuTHEM TOPMO30OM B BUHAe aMmoMBHMeBod fa-
CrHMM, KoJdeGaIomedcs MeXAY MoaiocaMi HENOABHMIO 3AKPERACHHN X
MarunTos Bosnurawmue p maactTHile BUXPEBHC TOKH CO3ARI0T TOOMO-
JKCeHHEe, IIPOAOpPUROHAIBHOR I]E]JBOI'I CcTeneHn CROPOCTIt ABHKeIHs nJa-
CTHHEL ¥ ADBECHHOC AD FPaHnuwl anepuonwunoctH Onpepesnrs ohl-
HYNICHHBIE KoaeBanus CIPeJaKH npuﬁopa, QCNH {IQCACAHHH ZaKPCOIICH
Hel t]lynnamcri‘re, coBepLuaolleM BePTHHANbHBE KOneGanug 110 JUROHY
2= hunpi

Oraert x=aqp= stt(pt —e), tge= 7 .
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54.37(53.40). BeprixadpHeill ABiratens Macch My 3akpennes Ha
(yuadMenTe, HMCIOWEM INIOLLAAL OCHOBARHS S; YACABNAA HKeCTKOCTD
rpynta paBsa A [launa Kxpueomuna xBuratens r, Anmia watysa i,
Yyr708ad CKOPOCTh Bafa ®, Macca AOPUNNS B (1eypaBHOBeUIeH)ILIX ua-
CTeli, COBepUIAIOILMX BO3BPATHO-NOCTYNAaTe/bHOE ABHXeNnte, pasHa Mz,
macca bynnamenta Ms; KpuBOWIHD CYRTATDH !
ypagHOBRMEHHHM NPH NOMOIMA NPOTHBO-
poca. Maccolt wmaryna npenebpeus Omnpe-
ZeTHTh BRHYKIenusle yomebamus dynna-
MeHTa. !

Yxazauue [lpn pacuerax npetielpedd BCEMH

UNeHaMH, COIEPAAUIMMH MBROe OTHOWEeHRe rfl & cTe.
nensx BHEHE NCPRoR '

Orser; Cuetlienne ueHTpa Mace dyuna-
MeJTA OT NONOKeHNA PaBHOBECHS ‘

E_ Mgf(ﬂz
- (M| + Msz {kf — 02)

cos of -

M ;rO)’

r
+ T T R =) 008 201,

PR A
TAe = AL M M

54.38(53.41). Paccaurate Beéc Pyixa- K sanaue 54 37
MeHT@ 1104 RepTHKaJNbHBIE  ABKraTeab
macen M= 10* xr Takum oOpazoM, uToOW AMRANTYRB BLIHYXK-
AeHANX BepTHKaJbHbIX KoAcOanuid dyngaMenta He npenocxoAH)a
0,25 um [lnowans ocoBaius @yunamesta S = 100 m?%, ynennnas
WECTKOCTL Fpynra, naxopauterocs nox (pynnamentom, A == 490 xFi/m?,
Dauna kpupowmna Asuratens r =230 eM, anana watyna /=180 oM,
Yr0BaA CKOpOCTh Baa @ = 8x paa/c, Macca nopivHa M APYrHX He-
ypasplosellenlibix HacTefi, COBEpUIAIOUIHX BO3BPATIIO-AOCTYNATENbHOE
Ipumenne, m = 250 Kr, KpUBOLIHI ' L
CUHTATh YpaBHOBCWOHHLM 11pU NO-
Moun nporuroseca Maccoft warty-
na npereépedb,

Y®a3zanse Bocuodvsopattes pe- \\
AYALTATOM pLIIEHHA npenunymaﬁ sandqn‘\%
H orpapiuLTica npnﬁnmﬁeumm SIECHHCM,
orGipocks unen, cofepsamtudi rfl Ilpoue-

puTL 33KOMHOCTH YKasallllore Apuianie.
HHA

Oreer: G ==3592,7 xH.

54.39(53.42). 3nexktpoMorop Maccut M = 1200 kr ycrasoniaeH Ha
cBoGOANBIX KOHItaX ABYX 10PHIOHTAABHEIX Napajjedshtlx Galiok, 3a-
NeJAHHBEIX BTOPHMN KOHUami B creny. Paccrodnue OT oCH aNeKTPOMO-
topa fo crednt {= 1,5 M. fIkopp smeKTpOMOTOpa Bpallaercs co CKo-
poctbio 7 ==50x pan/e, macca axops m =200 kr, ucHTp macc ero
OTCTOMT OT gCH Bana Ha pacctosnin 7= 0,05 mM. Moaysb ynpyroers

413
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MATKOR CTann, B3 KOTOpOi caenaunl Gaaxn, £ = 19,6-10° H/em?,
Oupenennth MOMEHT HHCPHHH NJIOWKAAH TONCPLUHOTO (EUEHHR Tak,
4TOGH aMIVIHTYAA BLIHYKICIMBIX KoacGaunid ne npesocxonnsiz 0,5 mM.
Becom Gaaku npeneGpeun

Oraer: J = 8740 cm® nay 7 = 8480 cum’.

54.40(53.43). Kysaukosslil Mexalusm s APHBOAA KiANAIA MOKeT
OBITh CXEeMaTHIUPOBAH B BUAE MAaceHl M1, MPHKPEIEHHON ¢ OAnOfl
CTOPOHE € NOMOUILIO APYMHIK JKCCTKOCTH € K HEMOABHXKHOA TOMKe M
N0AYYAIOINEH ¢ APYrofl CTOPOHH 4epes MPYIKHNIY KeCTKOCTH €| AbH-
HKeilie OT NOCTYNaTeAblo ABHKYUIEroCH Kynauka, npo s KOTOporo
+  TaKoB, YTO BEPTHKAJbHOE CMellleHne OnpelenseTcs

T (opmyaamu
18k xy=a[l —cosof] npu 0t < 20/,
¥ f?“j X, =10 npH > Info
_ sl g Onapeneanth ARHKEHHE MaccH 1.
i m Orger llpn 0<<i<g 20/
£ _ 1L — Ll 3ad —
Sé:"r X =y {cos fit — cos o] + —= [1 — cos &4,
Lhd rie k= -cir;c—‘ Tipn £ > 2n/0 rpys coseptider

CcROGOAIILE KoneGanns

K vanaue 54 40 X s [ pr (k.f'i ke :::-.;][::05 Bl —cosk (f -—-%)]

54.41(53.44). Has zanucu pr‘i‘H.ﬂbIlbl;( KoJqefanuit ynorpelasercs
TOPCHOI Pdth, COCTOANANR H3 NelKOI O aMOMHHHeBOrO MKHRa A, 3akau-
;o HeHHOTO Ha Baay B W TAXenoro Maxosud-
Ka D, roTophiA Moxer cBo0oAno BpamaTh-
¢ OTHOCHTEIbHO Bada B Ban cassan ¢
MaxosiukoM D coupanpsol  npysunofl
MeutkoeTH ¢ Baa B anukercs no sakony

o= of 4 ¢, sin &f

(pamitoMepHOe BPAIiEHHE € HAJOMCHHEM
rapMoinieckix KoaeGanuin) Momenr niep-
HHH MAXOBHYKA OTHOCHTEABHO GCH Bpalle-
una § Hecnepopath BURYKACIHLIE Koeha-
#Y MaxoBHYKa TopcHorpada

Oracr: Yroa OTHOCHTENLHOTO TIOBOPOTA

n
Mavopduga = ?;—;FE_—E; S16 o

K samave 5141 54.42(53.45). Ons rawecunst koneGaund
KGJACHYATOre BdaJa aBHalllioHnoro MoTOpa

B OPOTHROBCCE KOJEHYATOIO BaJ1a AeaaeTcs XKeaob b, dopme Ayri
OKPYKIOCTH paanyca r ¢ 1lenTpoM, cmehlenstim Ha AB =1 ot ocu
BpameHdd; no )KC.FHJGY MoKer caolono ABIUTATLCH AONOAINTENLIINMH
NPOTIBOBEC, CXeMAIHIHPYCMUIN B BAJie MATCpHANBION TOYRH Yriosan
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CKOPOCTb Dpallenuss Bada paBHa o [lpeneGperas BJAHAHHEM CHALI
TAMECTH, ONPEAENHTb HYACTOTY MafiLiX Kojxebannii AONOJNHHTEALHOTO
nporuposeca, ' T s : |

Qreer: k=q /1.

54.43(53.46). K rpyay seca P, BuCHAlLeMY HAa NPYHHUE ECTKOCTH
¢, B HaYaJLHEA MOMEHT BpeMen NpiJIoKeHa NOCTORMHHAA cuna F,
HeflcTBHEe KOTOPOH npexpawlacTes Ao fpotle-
cteun  spemenn v OnpefleNHTs ABHXKEHUE
rpy3a

Orger: Tlpu 0T 1

— ! —(‘I.I.‘- .
x—T[l-—cos ,\/? f],

npy T f

_r - ﬂ]
x—-c[cosr\/P(I T) — COs 7 |-

54.44(53.47). Onpeneauts MaKcHMalkHOE
OTKJAOHCHIE OT ROJAOMKEHHS] paBHOBECHA CH-
CcTeMBbl, OfNICAitiion B {ipeltlAyiiefi 3ajate, B K aanaue 5442
cayyac feficTBHA CHJA PA3NHYNOH NPOROJIKH-
TeanHoeri: 1) 1=10, im:}Fr%S (vaap); 2} v=T/4, 3) v==T/2,
»

rae T — nepuos cROBORHBX KOAEOANHN CHCTEME!
N 5 F
Orser: 1) Xmux= ,\/}gﬁ_ Si 2} Xmar =2 =2 xq; 3) Kpmay=
F

=2 T= 2x‘._1-.

54.45(53.48). HafiTy 3aKoH IBHAKeiNsI MAATHHKR, COCTORWLCFO W3
MaTepHaNbIOH TOKH, BUCAWEH HA HepacTsLuMoi Hiyrn anudnt [ Tou-
Ka nofBeca MasgTHHKA HBIKETCS NO 3afanHoMy 3axony E=E{{f) no
ropHaOHTaALHON NPpAMQI

Orser: Yron oTRJOHERHs] M2ATHHKA OT BEPTHKAAH 0 H3IMeNRsercn

HO 3aKOHY .

g=cysin i +e;cos it — H 4 2 (e @) s kg — ) ar,
0
rae k= +/gfl.
54.46(53.49). Ha martepnanbHyd TOYKY Macchl /m, TOABEHICHHYIO

ha HPY}KHH& HMECTKOCTH €, A€HCTBYCT BOGMYWAKUANY CHfIa, 3ajannan
YCAOBHAMES '

F=0 npu <y
F=%Fn opi O0<Tr<Cny
F=F, upu L >t
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Onpeaenuts apuskenne TOYKR # nafith amMnanTyay KoaebauuA npH
i>1

Orser: x——[l —--——-cosk ({———-—) sin ]; k= %;
A= :i; sin XL

54.47(53.50). Ha Ipy3 Maccel m, BHCAWIHA HA OPYIKHHE XKeCTHOCTH
¢, AelicIByeT BO3MYULaIOLIas CHAA, H3MEHAIWAACA No 3aKoHy Q(f)=
= I|sinoi]. Onpenenuts  xone6auus cHCTCML, HMCIOLHE YacToTy
BOJM}IIlﬂIOl]IGH CHJI b,

Creer: [pn 0K nfo

F
X= m[sm ki -+ Ctg cos kf] W sin of |

k= a\/c/m.

54.48(53.51). Onpenes T KPHTHYCCKYIO YFJIOBYIO cxobocm (otHO-~
CHI€/IbIO NoNepeyHBIX Koaefanui) Jerkoro BaJjd, Hecylliero nocpegHie
nuck seca P. Pacemotpers chaepyonte cayyan: 1) paa nwa ofous xou-
1aX ONNPALTCA 1a AJIHHHbIE ROAMUNHHKE (KOHUH MOMHO Cudrah 3a-
nenanuniMu); 2) ua OAHOM KOHKUE Bajd ONHPAETCS Ua JVIHHHBIL MOA-
wWHNHRK (Kouell 3aaenad), 4 ua JAPYIOM-—— Ha KOPOTKHH IHIOAIDHNHHK
(KOHeu onepr), JKecTkocrs Bana Ha #arnG EJ,.anuna pana [,

192}:} 763!:)(!
OT&'E’T. l) mﬂp_ P!ﬁg. ’\/ 7P13

54.49(53. 52) Onpencmm RPHTHUECKYIO CHOPOCTL BpalieHHS Jer-
KOI'O Badd AJHHDL {, €Cl Baj JIEHHUT HA ABYX KOPOTKHUX IOMLRIHHKAX
H Ha BHICTYRalonieM Konue aanHofi a uecer muck Beca P. JKecrkocts
pana #a nsrud EJ,

3EJ
Orger: W= /\/ng

54. 50(53 53). Onpencaure Kpumtxccxylo CKOPOCTDL BPANCHAA TAME-
JIQro BaJa, JeXalero oAHrM KOHMOM b KOPOTKOM TOAINHIHKES, . a Apy-
THM — B RAHHHOM; JLTHIta Baha I, smectKocib Bada na u3ru6 £J, nec
CANHINML AABKHB BdJA

LT
Orser o ==15,4 /\/qg.

B
§ 55. Manvie kosieGaHna CHCTEM ¢ HECKONBKHMH CTEMERSMH CBOGOABY

55.1(54.1). Last sKcnepuMenTanniioio HCCACAOBANNS ipoccca pe-
1YAUPOBANNS | HAPABJIHYECKHX (YPOHE CKONCTPYHPOBAHA YCTaHoBKa}
COCTOMEAN N3 TYPOHIL, POTOP KOTOPOA HMEeT MOMEHT HHEPLHH OTI0-
LiTe 1bino ocH apaluelins Jy = 50 kriem?, MAXOBHKA ¢ MOMEHTOM HHEp-
wing J, = 1500 ®i1-cM2 1 ynpyroio sana C coenmmlomero poTop 1yp-
Gunbl ¢ MaXomIKOM, BAJ HMeeT MWy { = 1552 MM, AHaMeIp d =
-=23,4 HM, MUAyab CHABHTa Marepnaia bana G == 8800 kH/cewm?,

44



Tipeuebperast Maccoll Bana H ckpydHBAHCM CFO TOACTHIX Y'MAaCTKOSB,
HanTH TO cCHeHHe s BAJE, KOFDPoe NpH CBOGOHILIX KoneBaMmux
RAUION CHCTEMUL OCTACTCH HCNOABIMKRLIM (Y3INOROE ceuelme) a Tawme
BeIMICIHTE NepHod, T ceoBonnbix
hOJ1eBAHHH CHCTEMBI

' Orger: @ ="50"'mM, T =
=(,00 ¢

55.2(54.2). Onpeaeante ua-
CTOTI CBODOAHKX hPYTULALHBX
KOaeBaHA cHeTeMBI, cocTositel
H3 BdMid, J2EPENJCHHOTC HA O K Vinade 85 1
HOM ROMNE, © HacaKeHlbIMu
HOCPUIHHC H HA APYIOM KOHUE OJHOPOAMBLIMH AHCKaMH. MOMeHT Huep-
HHH haKL0r0 AHCKA OTHOCHTENBNO OCH Baja J; MECTKOCTb Ha KpyHe.
HHe y92CTKOB Bada ¢ == ¢3 == ¢ Maccou paja npeuedpeys,

Orser: k, = 0,62 »\/clf,‘ ky,=—1,62 xfm ‘

55.3(54,3). Onpeaenute HACTOTH 1HABNKX KPYTUALNIBIX KojacGdHHE
CHCreMbl, cOCTONiERH H3 RAAA ¢ HACAMCHUILIMH 1A HOTO TREMSI OfHIa~
KoBLIMI AHchaMH. [pa® aucKa sakpensienut Ha y
Kounax BaJia, a TpeTudl — nocpepuie Moment -
HHEPUHH KaWUOore LHCha OTHOCKHTRALHO OCH BaJd
J; MeCTKOCTL Ha hpyuexHe YuacTKOw Bana £y ==
= ¢; = ¢, Maccoli sana npeiebpenn ~l - FRAMAMAA

Orser: k= +/cfi, k,= ~/3cl.

35.4(54.4), Ilaa OLHHAKOBKX MJATHIKD AJH-
Hpt [ # MaccH /M KadauH COCHHHEHS Ha' ypoBHe
h ynpyrom TpyaHHOM KecTKOCTH ¢, npHKper-
AeHIoN KOHUAMH K crepxuitM Mantuukon Onpe-
RBesuTL Manuie holefanu cHeTeMbl B WAOCKO- N razau. 85 4
CTIl  PABHOBLCHOIO  NOJAOKEHHA  MAATHHKOB,
Moce TOIO hdK OHROMY H3 MARTHHKOB COOGUIEHO OThJoHemnte ita
yio. ¢ OT HOAOKEHUS DaBHORCCHA, HANAALHLIC CKODOCTH ManTHUKOB
pasnu’ nymo Maccamu crepxiel ManTuNxoB u
MACLOst RPY*ILND npeHedpeds

Orger: ) == aL0s k“;k" f o5 k’;k' I3
—em &1 & k= .
== sin 5 s ———-1, .
Ii
FAC py) M Py~ ¥TAB OTKJOHCHUA MAATHHKON OF Bep- |
2ch? L
Titha i b= AfF k= ’\/T + _n%- K aanave 555

55.8(54.5). ek macewt M Momer katuThest Gea CHOMLKCHIS MO
npsavoninediony pensey. K uentpy ancka wapumpuo npuxpemses
crepiedh NAHIM I, Ha KOHIE KOTOPOIO UAXOAMICA TOUENHME Tpy3
Macent st lladTH  nepHoX madwx KoaeGanud maarikxa. Maccol
CTep kst Apetedpes, '

11 11 B Mcstepekun 417



aM i
I+ om g . ‘

55.6(54.6), amengs 8 upeAbAYILEH 3a/1ate NPAMOIIHCTHLIH peT6e
AY10i OKPYMRNOCTH papnyca R, #afith wacToTt Maamx KodeGanny
PaccMaTpABaeMON CHCIEME.

Orger: Tnapnble 4acToThl SBASIOTCH KOPIAMH yPaBHCHHS

3M a(M+-m)g g1 2 (M -+ m) 2 .
BME 2m kd_[(sm-;-gm} R—7r) + T’Jk + BME2my(R—r}{ =0,

Oraoer T==2n

4 ?

M

G ///7///’//?////////[ 5 e e

Om

E zanaue b K ramaie 657

55.7(54.7). ManikiKk cocront M3 NOI3yNa Maccwt M, cKOAB3AMETO
fes [PEHIA (10 [OPH3OUTLIBION D IOCKOCIH, # 10ApTTKa MacChl 71, co~-
LNCHNOTOe ¢ DA HOM  CTCPIKHEM  LIHHDL I, MOTYHIIM  DpaiHaTh A
BOGEPYI OCIH, CBA3diNIGH € 133} HOM, .K ROAIYHY npicocaunelna opr-
Iy HeCTiRoCIn Ilp)?lﬂrl honeu KOTO])Uﬁ SAKPEIICH HCNOABHMHG,
OIII'JQ}'I,CJIIIII: HACTOTLI MAJABIX K0ACDJIHEN CHCTEMB

Oiger. leromnie yacioibt SBARKIOTCA KOPHAMH § paBieuns

T I

55.8(54.8). Hma ominaropwx Quanmeckiy ManTHHKA MOABCIUCHLE
B3 HAPALICIALHBIX TOPH3OHTAARHBIX QUX, PACHDIOMEenuBE B 0Nl
FOPUIOHTAABLIIOW  0¢] OCTH, K CBA3ANLY YUPYTOU NPYIRHHOH, NINNA
KO10pOt B HEHANPHIKCHHOM COCTOHUITH PABHA DALCTORIINO MO 1y OCs-
Mi Mas1IHIIROB llpumﬁpetan CONMPOTHEACHHCM ABHMCIIIO 11 MdCLON
NpYMmiIL, oppescilrs Y4CTOTH i OTHCIHCHHA aMi IH1YA THABIEY
KO 120,111IHH CHCTEMBI Py Maiux yiJaax O1KAOHCIHS] OT paBUOBeCROIO
notomennda. Bee kamnoro Mastunura P, PAAHYC HHCPHINL €10 OTHOCH-
TCALIO OCH, HoXopaniel nepes HCNTP MACC NaPASICILIO LIl T08e04,
B3 HCCTROCTD IIIJ)'}{{IIHLI C, MAcCTOHINTA 01T UCHTPA MACC MASITHUKA B OT
TOUKN (PHBEpenAentsy upyXhkub K MAATHARAM 10 OCH NoLpecHs paBlild
coviBereteenno [ i1 b (CM pucynox x sanaye 554 )

1 (Prd-ocntye A A
Orper: k’ﬂ——;—{-—-;—. Rl R Il =1, .—!2—=_.-l.
ot o ri ) AD AR

55.9(54.9)., Onuopoamint crep®eny ADB naminl L noasewmen tipn
oy awin ausaw £ = 05L K senoasumnon toure [IpeneGpcian

MALCOlE 1M1y, oHpesesiiTh YaCTOTLl 1JTJBISHIX Konefauuy cicieMb H
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HAUTH OTHOWEHHE OTKJIOUCIIE CTepalld U MITY OT BEPTUKAAH 1Py
nepBOM H BTOPOM [JABHLIX hodelaitiiax. '

Orger. £ =10,677 -\/gﬂ. ky=2,558 A/gfl, v ficproM rAaBIOM WO-
acdannn g ==0,847¢,, 8o wvropom p;=—L180y,;, rae ¢ 1 @s—
AMIVIITYIb  YT7I0B, COCTABTACMWX HUTLIO 11 ), T
CTCPIHEM C BEPTIIKA Mb10 _

55.10(54.10), Tlpeanosnaras B upeasAyICH
3a1AMe, UTO A'HIIA IHITH BECbMJ BCAKIKA DO cpan-
HEIINO ¢ RJIMHOM CTEPXKHA, W npeHefperast kpd- | |
apaTom ortiomiewnst L/l onpedeants oTuomenne |
Hil3Miell 1acToThl CBOGOJAHBIX KoneGauuH cucre- ~
Mbl K wacToTe KoAeBalll MaTeMaTHuechoro

Md (FHHKE RAWUL ~

1 L
Orser: 1--;‘- -+

53.41(54.11). Cumas & 3anaue 55 9, uro gau- L

Hd MTH BECLMA MaJga HO CPABHCHHIO ¢ MJHHOT h 1aaue 530
CIUpAIA, B peHedpet aid hsaiparom OTHOLICHI

I/L, onpeaenitte OTHOWICHHE HIBWICH MACTOTH CPOGOAHLIA koaeBamin
CHCTEMBI K UACTOTC Koachauuf Qu3iiecKoro MasTHHAA, eclH OCh Bpa-
ulef s NOMCCTHTL 1? Kolille cTepihHa.

Oroer: I— WT

56.12(34.12). OnpeacanTh 4actoT MNIABHLIX Kojebanufi asoifinoro
MATCMATIMECKOI 0 MARTHIIKA NPH YCIOBHH, YTO Maccs 1pysos My 1 M.
COOTBETCTBEINIO PABHL M1y # s, OMy=h, MiMa = 1;, a x 1pysy M,
NpHCOCAIIGHA  TIpY-KHia, Maccofi
KOTOpOH MOXKHO npenebpent  Han-
Hd TIPY.KHIBI B HCIEANDSIHKEIHOM ¢O-
CLOANINL Panlia ), HECTKOSTL Lipy:
WIHN €

Ozrger: k) ,= .

ai i /\f(nf — w3y 4 aninyls
2(1- \’f.')

0= (i A= mad e 1 el
U™ (i 4 mg) &y

rie

il

3
[ e L
12 oty =+ oy K sa114e 3512 K sanoue 5313

“c-—
flz—

bt

55.13(54.13). Hoonnon dusnycchuil MauTHRR COCTORF U3 OAHOPONL-
Horo npamoJnnennoro crepats Oy0: s.uner 2a u seca Py, spantaio-
NICIOCH NDKPY! HCNOABILAIMY FopilonTanuiion ocet O, H 13 OmItopos-
HOIO HPAMOIIHeHH0I 0 crepxus AB seca P,, wapuupuo coomiieloro
5 CROCM HelTpe mace ¢ koHitom Oy neproio crepsng  Onpesednts
ABHARIHE CHCTCMBL, CCMN [t HaNAIbULIE MOMEHT cTepxent (30, oT-
KJAOHEH 1A Yroa o OT BePTHKAMN, a cTepisenh AB sannpaer nepru-
KaIblioe NONOMENHE H HIUECT 1AY4.IDUYIO Yi.IOBYIO ChOPOCIL g

14* 41y



-
Oraer @ =g, cos -j-ﬁ: 4::‘:—;)?:"5 t. ==y rae p—yron of-
pasyeMmain crepxues AR ¢ peprIRaNLHLIM HALIPABACHHEM
55.14(54.14). Crepwens AB neca P nopseincn sa xonuw A o B
K 1I0TOJARY kA JABYX ORMBAKORHX HEPACTAKHMBIR BHIAX JUINHL a,
K crepxuio AB noxseluena Ha NBYX OJHAAKOBHWX HEPACTAMHMBIX -
19X nanne & Ganka CD seca Q [lpennonaras, uto KoneSdauns npoie-
XOMSIT B BCPTHRAJALUOK MAOCKOCTH, HAITH YAacCTOTH TAABNWX KO1cGa-
nun Maccamu nuten npeneGpeis
o4 /(o = Y+ iy ot

J=-—- _—
2{}—15.) L Te =T =

. 2 aea
O1raer: kl L=

Q
Ye=TFyq:

[
55.15(54.15). Mccaerorath KoaeGanus KEAEINOLOPOIKIOIO BArONA
B €10 cpennell BePTIKAALHON MIOCKOCTH, €CAlt BEC NOAPCCLOPLINL

A &

12 HEEE I
G it v

K awnie 5614 K zanaue 55 (5

YacTH parona @, paccrofims UCHTPA MACC OT BCPTHKA ThHBIX HAULKO=
CTCH, HpOBEHEHHLIX uepe3 ocH, § == [r=={; pajuyCc HHCPUIH olHOCH-
TEALIIO UCATPANLHON OLH, Napaiienbiioll 0OCAM Baroild, [, JXECTAOCThH
peceop aas ofenx oceit OAHNAKOBA € = 3 == ¢

Orser: x=Asm{ki+a), y=DBsin(kd--p), rae x—seprn-
KaaLpHoe cMelleHHe WeHTPa Mace Barona, Y — yron, oGpasyemnit nogowv
paiona ¢ ropusourom; A, B, a, p--ito-
CTOAHHbIC HUTErPHpoOBAlIUA; E =

= 4/2cgfQ, ky= ~/2cqPlIQ):
55.16(54.16). Vccaenonats maue
crofonnbie KONe(aBHsA 1PYMCHOH Ni41-
gopmnt peca P, onupaionteiics B rou-
Kax A u B na pgse peccopht ORHHAKOBOU
KeCcTKoCTH C. Fl.l.eu"rp mace C nanarhop-
K =anaue 56 16 Mbl ¢ TPY30M HAXOAMTCR ua NpsMon
. : AB, npruem AC=a u CB=1b MNaat-
thopMa polpefieta N3 NOJOKEHHA PABIOBECHST TyTev coolulenng uentpy
MACC HA4aAbIOR CKOPOCTR Uy, HANPADACHHON BEPTHKAIWIO BHI3 Ged
nayvanpitore otkAoneHus, Macch peccop 1! CHAB TPEHHH He YUHTLIDATD
MoMent uyepuun nNAaTGOPME OTHOCHTRALIIO TOPHICHTAILNON NoNep. -
noit och, npoXxofAiuel wepes HeHTP Mace naarpopmyl, paven Jo ==
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=0,1{a’+ 6%}P/g. KoaeGanua npolcxofdT B BEPTHKAABLHOI nJO-
ckoctd 3a obobuiennplie KOOPARHATH BPIISTh: Y — OTHAONEHKE IEHTPA
Macc OT LOJIOKEHHA PABHOBECHA BHES, ) — YroJ HOBOpOTa NAaTdlopMbi
ROLDYT HCHTDA Macc '

1

o
Oreer: o ——-=—-—Tl ( T

Sy — _T stn kzt)

. e 1] { 1
. ¢ = u: (k: S0 Ryl 7o sn kzt),

By =L (l’—'F ,\/1—02?8 LEI).
P

9 — — k’ 2 — —4A3
T Y
e —a) 2 c(b—a) *

55.17(54.17). [Inardopma Tenewkn omupacress B Toukax 4 u B ua
ABC PCCOPB! OMHAKOBON #CCTKOCTH €, PACCTONHNE MY OCHAMH pece
cop AB ==1I; neurp mace n.na'rtbopmm pacnosioxen na npsmol AB,
spagolUleficd OChIO CUMMETPHI HAATHOPMEL, Na pacCTORHHI AC=
=g =1/3 or tount A (cM. pucyrork k sapauc 5516) Paunyc uuep-
1 1AATPOPMLT OTHOCHTEALIO OCH, NPOAOKIERI Yepes ee e TP Mace
nepaewmkyAnpre tpavon AB n qeaamen B NNOCKOCTH NAATHOPMHL,
npuusTe pasiwy 0,21, see naatdopmi pased

Tlaivte Majsie Ko teanns nAaTGOPMB, HO3HHKAOULIE KO Aed-
cTBHEM yAapa, NPII0ACINGre B UCHTPC Mace nadaThopMu nepreHau-
hydspuo ee naochocTi  HIMnyase

M M
ynapa panch S 2 ~ i
Chrser: [lyets 2 — BHepTikalib- 4 __i_"
Hoe CMenienie HeiTpa Mace maare o a L R

$opMLL, G — yroll noBopotd ee 8o- W sanuue 5518

KPyT OCIl, Yha3dHHON B YCAOBHU 31-

Zaun (Ta 11 ApYras xoopRuIaTh OTCHUHTHIBAIOTCS OT NOJNOMCIHNST PaBio-
Beclsl NenTpa Mace undThopmut); vanneM

Zs(0.7385m 1,330 «/ £ ¢ 4-0,00496 sin 3,758 /\/c—*‘ 0,

hpp = ,\/C 3(0 509 sin 1,330 4/£’£:—0 180 sin 3,758 ,\/‘"”

55.18(54.18). [lse omunakosuie MatcpHaihnbie Toukn My n M,
Macchl M KaKAA8 NPIPEILielltl CHMMETpHYIIo Ha PaBHLIA PACcCTOAHNAX
OT KOHUOB K HaTAHyTOfl HuTH, nmeoumed aany 2(a -+ 6); HaTaKemle
BuTH pasuo p. Onpegeauts dactoTnt raasuslx ratefamind o ' naiith
rAaBibe KOOPAHHATE

Orger: k= 4/755, b= —p—-[-l- +%—]. Caasinue xoopau-

narut, 0= %{\, + xa), 02—-—(x2-- ¥1)e

lll =
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55.19(54.19). OnpesesnTsh YacTOTEL MANHX KOACGAHUT THKCAOH Ma-
TEPHAABUOH TOYKI, KOAEORIOUICHCSH OKOJ0 MOJNOMKEUHL papigBecHs Ha
11aAKON NOBEPXHOCTIL, 00 dLienBoll BOrHYTOH CTOPONOH KBEPXY, Tian-
HBIC PAZHYCH KOKBIAULL {(IOBEPXHOCTI § TOUKE, OTBLMAKIUCH NOJOMKC-
MO paBHOBECHS, PABHE @) H g

Orger: foy= 'lfg/{’u By= ’\/8/92

55,20(54.20). OnpeacanTts 4aCrOTLE MATKWX KONeGaHHA TSKCAOH Ma-
TEPHAILION TOUKH OKOMO ¢¢ D0J0MKCIHA PAaBHOBECHSN, CODNAAANILErD
¢ HJHGO 1CC HRIKOR TOUKOK {IOBEPYXHOCTH, BPAILAINIEHCS € NOCTONHHON
§190BON LKOPOCTHIO O BOKPYL BEPTHRANBION OCH, MPOXOAAIICH Hepes
31y touxy [aaBuvlie pajpnycl KpHRHINK NTOBCPXHOCTH B e HHMXKIEHW
TOMKE 1 H (2

Oraer: Hactoin Maaux KoieGdHHH ABASIOICH KOPHAMH YPaBHCIHS

oot o o (0 =) (=) =0

55.21(51.21). Kpyiawili oanoponuntii auck paguyca r u Macent A
cazan MwdpmipoM (o crepkuem OA aaunwl I, MOTymMM nopopatin-
DATLLH  O0KO10 IlElI{JIlBII}KHOI"i I‘ODH?OIIT&J’Ih][Oﬁ
oci Ha orpyxRioets mHcka Jagpenieda mare-
puansnas touka B macew m  Oupeaesurh ua-
cTorl ¢pafofublx KoaehOaunit cieremut Maccon
ciepxis npenedpeus Jluik MoKeT Bpamaties
B AJ0CKOCTH KoaeGanuun crepxusa 0A

QOreer Yactord cBoGoMiLIX KoJdeOGaHHL S5ip-
JAI0TCA KOPHAMU YpaBlUEnHA

MIm mor+llag 4o
eg Rt — M+Jm[l+27ﬂ_ r ]Tk+

F

+ 2m{M - m) p? 0
K s1n1ue 5521 MM+ dury 1F

55.22(54.22). [la npoBOIOUNYI0 OKPVEKHOCIL panuyca R, miockotin
KOTOPOH LOPHIONTA Thitd, HAACTH JIBA OMHAAKOBLIX KO.CUKA, COGHIECH-
HEIC NPYXKIROH IKECTKOLIN €, HMGKILCH B HEHAIMKEHIOM COCTOSHIIN

A gauny o Onpenesnth ABHMEKHC Ko1Cuek, ApH-

8 1B X 32 MATePHATBLNLIC TOUKN MdCLhl m Mpu-
(g\ HATL, UTo B Havaasdsi smosent g =0, a Ko-
\\;E\ v JeMKo B 0T 10HEUO 0T CBOMIO PABHOBCCHOTO Mu-

0 JIOMERIA HA Besudnay Ayid, pasuyio 2RE Ha-

o YIABHLIC CFOPOLTH KOJIEHEK PABHLE HY.110
i Orger. g =B(l —cos ki, Q=2 |-

¥ osaman ©TOg _l_ﬁ(l_,!_coqkf},amarc%mé-;i, b= /\/-il—ctgqa,

55.23(54.23). Onpegeanmb Maanie hode0aunns  MaTerHariyeckor o
MasTHHRE Adnuel [ i Beca Pa, GoABCHICHHOIO K BCPTHKAILUO HBHIKY-
lewves nodsyny A Beca 12, UpHKPenacHHoMy K UPYHGINC JKECTKOCTH

[ IIU.,[J) I NpIE CBOLM ABHMKEHHN BUOLITURLACT CONPOTHRICUNIE, ipanep-
422



ILHOIIA/IbHOE er0 CKOPOeTH {b — Koaddunueut nmponopuioHamLuocTH).
Halitn yeaosust, npu KOTOPHIX B chiynae b == 0 rnasnste wacToTH A2

nofi cucteMst GyayT paBHB Mexay coBofl.
Orger: 1) x=Ape " s (»\/kf — % 31)- @=A,s1n (kt+ ),

Y bg
rae Ay, Ap €, &, NOCIOSHHBIE HITErPHPOBAHHA, fz-———m.

- L = A lK
ky Pyg Py ks !l
2) Thasuse gactorw 6yayr ofuuakoss {npn & = 0), ecau
' PR i -}'Pa

55.24(54.24). lpa oBHUAKOBHX MCCTKHX CTEPMIHST AAMHL R 1IMeIoT
obuyi0 Touky noaseca O. CTepXny MOryT BpallaThCh B BEPTHRAJNLHONM
NAOCKOCTH BOKDY! TOUKH NoAveca He3aBHCHMO ApyFr o1 apyra K kou-
HaM cTep.Kuel NPHKPeneHs 1Ba OARNAKOBHX IPysa A n B macen m

— ﬂ.._,
: i
5 - > ]
2 2
? | —
C:

TPyl
m

___:Hxn;u.n.;.‘
1 |

K vanave 5523 K andaus 552 K sadaic G35

RAMAKH, COCHUHEHHLI MCHAY cOoDOH NPY.KUIOH KecTKoeTH ¢ Janna
NPYHHUI B COCTORUNH YCTOMIHBOrO pdJBHOBecHsA cCHCTeML pasua [
[Mpenebperas Maccoll erepikiied, nafiTH YacToTH FAaBHbA hojedanui
OKOJIO YCTOHUHBOI O NOJOKENHSI PaBHOBECHA TPY30B :

Orger:  hy== /\(/—%- cos®, k= /\/-25- cos?u -+ %- cose, rae

R {
¢ == arcsin Eﬁ'

55.25(54.25). K meu.kymeiicst no saganusomy sawony & ==E({} niar-
l]JOpMe nogbeliena tia NPYKHHC HECTKOCTH & MeXaHHUCCKHS CHCTeMa,
COCTOAINAA H3 MaccH mty, K hOTOPOH MECTKO NpUCDENHHeH B TouKe B
nopwteins gemngepa. Kamepa semnbdepa, macca KOTopoio pasua g,
ollHpacTcs Ha HPYKHRY KECTKOCTIl Oz, DPOTHBONONONKILIN KoM KO-
Topoli npukpensey K nopmuio Baskoe Tpenne s aemnepe waponop-
HUONAALIIO OTHOCIITRARHON CROPOCTH HOPIHHI K KaMepsl; p— koagdH-
WieHT conporupienisl. COCTABHTL yPaBHEHHH ALHIKEHMS CHCleMLI
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Oteer ¥ + By—P i, 4- (o) + o) 1) — oty == e (), 16— B2y
B, — Gy, 0

55.26, Tame bl ORHOPORILIL CICPAEUD A 1AL § 1 MACLLL 1y nK-
HIAL ROINWOM ORUPACTCH HA IWAPHAP W YAUPMIIBACTLS B BLPTIKA/LHOM
MOAVIKeINN € MOMOUILIO APYIKANS! WecrkoeTh ¢ K TouKe crepmus,
OTCTORIUEN 0T (HADHHPA NA PACCFOAHHH ¢, NOABEILCH HA HHI JJAHIW ¢
1pys M macen ma Llpn BUPTHKAIBHOM  IOA0RCHIH CTCPIKIA NPS Miid
HAXOANTCS B HEHANPAMCHHOM COCTOANRKI H PaCcnoIONCila 10DHI0N-
Tdabio  [IpH KaKOH MECTROCTH APYIKIHBL CrEPMENh H IHY3 MOIAT
COBEPHIATh  MaJbie KodeOaHHA OKoAQ  BCPTHKANLHOTO Nla10memis?
Hauri ypasiense nactor stix KoaeGanun Maccon sintn nputedpenn

Orver: c>w;———i“:—"1m—-l£. (@,a,, —ai )Rk~ (e, +a )R+

md? 4 3t at
+one=0, 1pe n,lm——'—'*-—-—. @y = IHaF, gy == 4L, L=

]
{111 4 Zuiza) ¢
2 1 ]

= cf?— Cpp = 19T

o)
_...._’__?T[{
' s
bxad 1-:
K a1t 7 0 K szzaqe B3 37 K anin ©a.%

55.27. Opuopoanan Gauaka AB pamiel {, Maceni sty oniipaercs p
Touke B na npymidy MeCThOLl ¢, a B Touke /1 Ha WHIMUAPHUCCKHH
mapunp. B roure £ Gankn ka paccroamr @ or utaprapa A ua
CTEPIRIE AHUN £ ¢ HO 1GUILIO [WaApiIpa nodBewen rpys M sacen m)
B noaoxew pasuosecns 64 1ka 18 ropusourd 1bka Hamiu §pasuoe-
mie va intx hodeGatin Gaarn i 1pvaa. Maccon otepxus npexelipein

Oreer pe=a SN (k&) P=a;sin{kfd¢), rae k=

E]
= A/ ;hf.’im,a , By== -g- a @, a3 #, & — NOCTOANHBIE Hil=
TR pUPOBARIL.

55.28(54.27), Onpeae itk qacToT cRoGORUMX KPYTILIBIBEX KoJe-
OaiL CHCTeMIS, COCTOALMLI H3 ABYX BAJOB, (0€1NHCIHBMYX Jy0uaroil
nepeaanetl MoveRTH HHeplnt M, HACAACHBLIX HA Ba 8, B Mo-
MCNTBI HHCPUHI A OHATHIX KOTEC O1HOCHTEJBIO OCH BdJ0B iIMEIT BC-
Anaiunt Jy =875 107 kr omd, Jo ==560-10% kreom2, g = 3020 Kr-cm?,
1y == 105 Ki-cM2, pepelaroysoe yieno k == z/7; == 5, MeCTROTH Bas
JOB i Kpyueninl ¢y = 316X 107 H-cm, ¢p = 116107 H-cm; maccas
Mit Ba10B npeacpedt

Oreer. by = 54,8¢™t, By = 2,38 109!,
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55.29(54.28). Onpenennts, npeneSperas Maccoll 3ybuathix Konec,
wacToTy CBOBORNKX KPYTILABNLX KoteGaHuy clicTeMsl, onucaiuol B
npefk iylied sapaue

Orger &= 58,7 ¢!

BH.30(54.29). Hafiti uactois # (GopMyl TNABHLIX nonepedlblX Ko-
acHauun a1k AanH f, cpoboano nexallefi #a ABYX ollopax il Ha-

" i 2
PpyKeHioil B TOUKAX \=—I 1] \?=—'! ABYMHA PABHLIMIE Tpy3aMIl

peca @  MoMERT uHCpunH Itonepeustoro ceucHns Ganne J, MOAYSB
yapyrocts E Maccoil 6anki npencbpens

Tix F!e. AP
Orser: &k =569 o k,=122,04 ’\/ A0 I,
Al-ﬂ '
.:;f_”. = —1; GopMul TIaBHLX KoaeOaHiN  yKd3aHBl Ha pUCYHKE,
by ¥

K ~aasue 5530 K 11naue 553

55.31(54.30). MHaittn wacrore n (GopMB raaBHLIX HODEpeunbIx
goxebannn GHMKy LAHNLE [, onepTof no KOHLAM H Hecylled ARa 1py3d
Q) ==Q u Q==0,50Q, paguoynaienusx ot onop Ha paccroaxue (/3.
Maccon Gankn npenedpes,

Tig Elg AL
Orver: & =6,551\/-——. =272 r\/—-—-, —— = (,,008.
; ng kz ' le A'." a9

Al-l
A‘,,———2UQ ropMul rpaBHNX honeBaluft yxasaun M PHCYHKe.

55.32(54.32). Hantit wactotn raap- 2 2
HLE Konebau#f ABYX o/AuMuHakosblx rpy- ~
308 Q, 3aKkpenIeHHHX Ha KONLaX ropH- ] i ’ I/ |
aoHTAAbHON KOHCONbHON GankW Ha pas- e 4 | Z H i
HuiX paccroanusx { or ce omop. Banka
niaunn 31 ¢BoBOAHO NEAHT Na ABYX ONO- K aanaue 5532

pax, OTCTOSINX NPyl Or jipyra Ha pac-
CTONHNN [, MOMCHT WHEpUHM NONepevHoro ceneiin 6anxu J; molyss
yupyroern £. Maccoit 6anxn npeneGpeun

Oreger: k= 5 F” , k= /\/2 e,
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56.33(54.33). Onmopoaras npAMOYTOILUAR AAACTHHKA MacCul m
3agpenaena H kouue A 6aakn Aqitan , JIpyron Kotiell KOTOPOH 3ajienan
nepoAsaXuo. CHereMa HAXOAHTCA B 1OPHIOHTAJILHON RJIOCKOCTH H Co-
RCPIHIAET B JTOM MJIOCKOCTH cRoGouiible Koachauud OKOJO UORQMKElHS
pasnogecus  Onpemeants wacrorul

MR ! it Qopuel  3Tnx  Kojebanuu, cean
g, Al a=02{ 5=0,11 Maccoii Gaaku

i B [TT%1 1 npenetpeys
A I ¥Yrasanne Conma @ n momant M,
' Ktl‘rg{l!ﬂ: RODKHI GWTH BOHADKCHL K 1 0He
K nan e 5533 uy A Gaaku, 4Tofl cosniTL B 3TON ToKe

nporeG § § RODOPOT Kac ITLALKOA K Hio-
FHYTOR ocH Gatkn ¢, onpemenatwscn dopuyaamu [ == pQ - sM, ¢ = sQ + qM,
pPHYEM B PACCMJTPHAEICMOM CAYIAC QANO[MNHLIT GAAKH, INCAJHKON 0NN Koniou,
p = P{(3B), q = {{{E]Yy, s = 1?[(2E])

Orger: UHacToTe 15aBHLIX KoaeBannit papnsl "LoomeTcTBelmo
0,804 A/3ET{(ml}), 20,7 A/3EI[(mt);

nepeoe raasioce KoJchaHne MOKHO paccMarpHpate Kak KoaeGaume
110BOPOTa BOKPYr Touki Oy, pPacHONOIKEHHOH H4 ocH Oakkn cAcBa oT
Toukn A na paccroannn (A = 0,6121, wropoe— rokpyr Toukun O,
{AcHOA0KeHHON HA MPOAO/IKeHitn ocH OaJKH ua pacctosnnuy Ozl =
== 0,106/ cupasa 0T Touru A
55.34(54.34). K nepeoMy M3 ABYX (€DBOHAYANBHO HCNOABHIKIHLIX
BHCKOB, COCARHCHTAIX YAPYLHM BAAOM KCCIKOCTH £, BHEIATHO HPILIo-
& ; ¥z JKCIL NIOCTOSHHBIM BPALLAOUIHH MOMCHT
. 2 wigp M, momenvr iepint mickos J. Tlpe-

" neGperasg Maccou Bada, onpefeniis
Z & nocAcAyloee ABIIKCITHE CHCTEMbI
g { Oroer:
Z > M M /
i 4 ¢|=WIQ+—F(I“COS 2'%0,
M M €
g Gt rpg=—-—t'*‘—-—-(l——cos »\/Q—I).

55.356(54.35). Heyxvapycuas wap-

HUPLO-CTePIKHEBAs CHCTEMa YACPMKH-

BACTCSl B SCPTHKANBUOM ROKOMKEIHH

7% TpeMA MPYHHHAMN, KAK 2TO 1N0Ka34HO

K asaare 5535 ua pucynke. Crepxun  aGcomorHo

KOCTKHE, OUHOPOANEE” BeC Ha ANMY

! pasen G Ilonaran xo>dALHEHTIY JKeCTKOLTH NPYRIE papHRIvH

o = ¢z = 10G/!, onpepenuts ycTofiuuBoCTL PABHOBECHA CHCTEML, a

LAKIKE 4acTOTH B (popMui i 1 fp raaBiwuy xoaebannfi enctemm Mac-
COU fIPYIREA npeHebpeis § =h=1{

Orser Pannosecne ycToHuaBoe, }e, == 0,412 A/gfl, &y~ 1,673 \ gfl,
[y = — 1,485, }, = 3,495,
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55.36(54.36). Ipys macent M yapenen na sepuisilic cTOfKH, KeCTKO
cpazainoll ¢ Gaaxon AB, ceofotuo newalten na aayx onopax [loaas
ras, NTO MOMCHT 1thepi(HH nonepeunolo ceneitus J,” a Moayiu yupy-
rocTit £ Ganki N cTofiKN OMNMIIAKOBL, ONMPEACHHTh HACTOTH TAaRIKX
31 16uLIX KoneBanmuy LucTeMld Maccami 6an-

KH W cTofikn npenelpeun s

Orser: k) = 0,497 +/EIf{Md), -4(5— 5

ky = 1,602 /EJ(Md). ey
i '

§5,37(54.37). ®ynpamenT MAMHL Macchl & /
my == 102.10% kr, yerauossaenustit na ynpyrom /
1pyHTE, COBEPIIACT BCPTHKAMLHHE RBUIYAACH- 5 § |l 8
Hple Konebanus noji JlelicTBHEM BepFHEAJILHON =y =
BO3MYIIAIONICH CHITL, MeHsNIoUleiice no 3aKoHY "“}”” {
F=98smw{ kH. C neavio ycrpauenns pe- 4 .l< A

!
30HaHCHHX Kotebanuii, o6iapyKIiBaloOUHXCS

OpH YIJOBOH CKOPOCTH Bada Mallny o =
= 100 paa/c, na dyngamente yerasonsngH na
VilpyrHx HpYMHHAX racHrenb B BuHae TaxXenofi pamwu [lorodpats
MacCy paMbl M H CYMMapPHYI KeCTKOCTL TIPYXHH £z TacHTeNs Tak,
1066 aMNAHTYA] BHIYKACHHNX Kodebaunil Gyunamenta npu Bhie-
YKAJRHHOM CKOPOCTH paja oOpdTHJIach B HYNb, a aMNAHTYAa XKojaeda-
HIIH FACHTEAT He npesocxodnna A =2 mum

Orger m==4,9-10% kr, ¢,=49-10% kH/m.

55.38(54.38). Ompeseauts ypaBIICUHS BHILYMASHNMX KoneSaunil
CHCTEME THCKOB, ONHCaHHOW B 3adaye DB 2, np# ZedcTBHH Ha cpeiilnfi
AHCK BoaMyaouero Momenra M == Mo s pi.

o My (e — Jp%)
e BT - - )

P = Mot"
CP(-)(°-4)

rie &1 B B2 — vwacTorhl 1A3BHRIX KONEOAHHE CHCTEeME!

55.39(54.39). DaecxkrpomoTop Beca (h 3aKpenden na ynpyrom fe-
TounoM GynaaMenrte (p Buie CHAOWHOTO Rapaiiencnitnena) seea (Jz
¢ Ko3(hPHILHCHTOM KECTKOCTH €2, YCTAHOBJEHHOM Na KECTKOM IpynTe.
Potop peca P uacaxken ma ynpyruil ropHsonuTanbHuin Bak ¢ Kosddu-
LHEHTOM HECTKOCTH npu usrube €); SKCUESHTPHUCHTET POTOPA OTHOCH-
TEJLHO Basa r, Yraosas CKOpocre Bana . OTIPEIKCJI]ITI-: BHHYKACHITHE
BepTHKASLHBE KoacGanna cratopa 3sjekTpomoTopa, YuecTb BANgHWE
MaccH dynaaMentTa ayTeM APHCOCANHEHHS OLWOH TPETH ero Maceh
K Macce cratopa

K 1ae 5536

sin pt,

sin pf,

Orser: i = c1fgro® sinwf
-y gieagg? = [loy e} P 3 0y (Qy 'ij{an)] gwt - P (Qy - 1/aR2) o’
rAe §— OTKAGHEHHE CTATOPR OT NOJNMKEllls] PABHOBeCHs
55.40{54.40). B Touke A Sanxu AB (cm. 3anauy 55 14) npuaoscua
cuna F== Fasinpt (Fo u p— noctosnnnme), cOCTARTIONIAA BCe BPEMS
¢ uteio OA upaMon yroa u pacnosoxennasi B iIOCKOCTH ABHKeHNS
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Gankn Kakoea 1o pkna OHTh LAnHa b uirtefi, 1 KOTOPHIX NoABelllena
Ganka CD, urobur aMILIHTYAd BLuYIKgennnlX KoneGanun Ganku AR
pabusaace ny.i0?

Orser; b = g/pt. L .

56.41(54.41), Oaa 1o0i1I0UCHHA KPYTiIbUBIX KoneGaunii K oawoi
U3 KO1CO/MOUIIXCT MAce CHCTCMBI ApPHRpestisieTca MaaThuk, Ha pu-
CYHKC CXeMaTHHECKH H3I00paKena cHeTeMa, COCTOANIAN H3 ABYX Mace
I'u 1, spaimawnnxea ¢ noctonuson vi.Josoit ckopocthio @ Ko Bropoit
Maccee (pukpemied MUITIUK Mosenibl HHEPWIIL MACC OTHOCKHTENLNG
ocH ppainetins i w 2 MOMEHT NHEPUNH MAFITHKA OTHOCHTCABHO OCH,

i
f
= j= —
B
A’ o
Q,I
|
c -t

K 1raq e 5310

napannenbuoll ocH BpallcHUR CHCreMbl 1 NpoxoAswiesl Yepes uentp
MiCC MAaATHNHKA, 13. Paccioaune MCIKAY OCbio BpAlReHHA CHCTeMEl H
oChbI0 Nofaeca MaATHHKA OA = {; pacctognue MeMAY OCbI housecy H
napajiensHoi  OChbid, NPOXOAANIEH uepes UeHTP Mace MasaTHMKA,

== q; Macca MaaTenka . KoagdnuncHt ynpyroctn (SKecTkocth
NpH KPyuenHH) yuacTKa Basa Memuy maccamu ¢y Ko sropoit macce
npiiowen suewrnii momenT M= Mqsinwf. Hanucats Audpepenu-
a;bHple ypaBHeyHs! Apienns ofenx macc cictemst W maatauka. [lpn
COCTARJEHH] DHPAMKEHHR S MOTCHUNAJIBHON 3UePrHH CHCTeMH npe-
Ii@ﬁ]’)e‘{b HUTEIIIlIIaJlbIIOﬁ BHEPI‘HQIIl MAATHHKA B N0J€ CHAB TAMECTH.

Orger: Jypy + e {@) — @) =0, (J; +mi?) §o + malqy cos {9, — q3) -+
+ maly} sth (@, — ;) +¢, (9, — 9,) = M, sinat,

1 13
(4, + mat} gy + mald, cos (9, — @y) — mal¢i sin (@, —2)=0
5§5.42(5442): Bax, uMeownn hopMmy KyGa, onupaercs quHprE}!
HHXKHAMH YUJIaMB 1id YeTHPe O4NilaKoBble NPYKHHLL, AJHHA CTOPOUHLI
Kyba 2a. JKecTKOCTH NPyMHH B Hanpasiennn oceil, napamseavamx
croponam Kyfa, paBHB Cx, Cy, Czi MOMEHT HHEPUHH KY0a OTHQCHTENBHO
rAaBHEX gentpadbublx oceff J Cocraputs ypasHenus Maiuix kosefa-
IR ¥ onpeRenHTh HX YACTOTH B Cilyyae Cy == cy.:Macca 6axa pasna M.
Oreer: ME -t ¢,% — a0, =0, My +c,y -+ cjag, =0,
Mz 4 c,z=0, Jq, + c ay + c,a% + ¢ a’g, =0,
Ty + ¢,0% — coar + @@=V, Jo+c,a’qs+ ¢ 0% =0,
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rae X, Y, 2— KOOPARHaTH HEHTPA Kyfa, @1, P2 P3— yriu nosopora
Ky6Ga OTHOCHTENbIO KOOpAHATHbX ocefl, Ecan ox = ¢y, 10

o ko= AJodB, gy = A/ 20201,
M ‘. _ b3 2
g Mleteda boal g2 oo 2o —0.

55.43(54.43). Oanopopuas FopH3CHTAJbHAS HPAMOYrOALHAR TAA-
CTHHA CO CTOPOHAMH @ W b ONHDaeTcA CBOHMMH YrAaMa fla uyevspe

¥ f

4
K 1enave 5542 K 3anaske 55 43

OHMHAKOBBIC IIPYKHUITE HECTKOCTH €; Macca 1AacTHilb M. Onpezenurs
yacroTh ¢BOGGOHLIX KoheGanui.

Oraer: ky== A/4c/M, kp==hy=A/12t[M.

55.44(54.44). Tpu KeNe3U0AOPOKNBIX 1 pYsKEHLIX BaroHa peca G,
Q2 1 Qs cuensientr mexay coboit. XKecrkocrn' cuenok pasiunt &) B Cp

HaftH vacToTh raapusix Koaebaunii -
cTeML, ! 1‘\
Orser: k=0, a & # k3 cyth KOPHH |

YPaBieHuda \
c e+ ¢2 €2 g2
R 4 L) /

Q Q
2 Bl .0 ciey §__
+eola% + o+ aa] =0 ’l\

7| & a1 4 F
/'%ﬂ X ngz?.
K samave 6543 K sapave 5545

55.45(54.45). Npn ycaopuax npeamaymef sagaun wafity ypasie-
HUS ABHIKEHAR BATOHOB H NOCTPOHTH (POPMN TABHBIX Kojsebauui ans
c/yuasl BaroHOB paBHOrO Beca Q) == Qp = Q3 == Q, coeauHEHHLIX clien-
KaM) OAMHAKOBOH SKeCTKOCTH ) == Cz=:C. B HayaJbHLIi MOMEHT ABA
parona HaXxoAaTcd B NONOXKEHNHA paBHOBecHd, A KpaHHHH LpaBuil Barod
OThJOIEH HA Xp OT TOJOKEHHA PaBHOBECHS,
1
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L]

X i X kY
Oroer xlzi}-—--—% Coshf 2ok, tg== - — oS AY,
. * A _ i ___ "w tg
X —T"]‘%CU‘% kgf—]"—bﬂ'(.[)‘iff;jf, f?z-— -Q'— fi’;;'-v /\/J%.

DopMit LaaBipx KOJICOIIUT N306P KN HA PILCY IIKe,

55.46(54.46). llannn vacrote it GopME FAABHBX KOAeGATIN Ci-
CTeME], COCTOAIUCH N3 IPeX OMNNarOBHIX Mace #7, 39KPCILICHHWN 14
Ga.Ke ua QAHHJIKOBKIL PACCIORHIAX MPYC oL ADYL4 i OoT oiop. Ba xy
cHntaib  eBOBOMNIG HOIOKEHHOH
Hd omopet, gaunua Gadaxd I, so-
Melll HHEPHIH NOflepedioro -
yenns J, Moayan» yupyrocri f,

. /‘W Oreer k= 4,93 LJT
. HT
. b}
- LY
f* == —
% ky= 19,6 mi- "
' {4
s k1_41,3,\/m—H-.
K samvie 5546 QopMY 1NABRBIKX KoAcGasmy (0.

 Ka3anu Ha pPHCyHKe

55.47(54.47). CincreMa 1, OGHHAKOBLIX MACC #2, COCANHEHHBIX NPY-
HUNAMA JKe¢TKOCrH €, 06pasyer MeXalHuecKHil Gpuabrp KIS DPORO.IL-
HHIX HoaeGaunn Cunras 3a1aHABIM 3aKO01 10CTY ilATCALHOTO ABIKENIN
Nenol MaccHl ¥ == Xy StN @f, HOKA3aTh, HTO CUCTEMA RBISCICH BHILEPOM

J J J / J !

Betrssees (RN

K a0 55 47 K 3d4niue 5548

HH3KNLX YacToT, T. € YTD MOCAC Nepexosia YacTolhl 0 Heped onpede 101-
KYIO §PARUNY aMIANTYAB BLIYRACKHBIA KoaeGaniid OTACHAbHHEX \dce
HIMCISIIGTCH B 3ABHCIMOLTH OT NOMCPA MALCHl N0 IKCAOHEMINIAAbHOMY
3AKONY, a MO IEPexofid =— N0 TAPMOHKBYICCKOMY

Orser ®uaptp nponycraer RoaeGaina ¢ uactoron 0 <w <
<2 afijnm.

55.48(54.48). MuaLTP KPYTHILHHX KOAeGasiiii cXeMatinpyercs o
BILLC AIHUHOIO BaAd € HACAMCUIILIMH BHA Hero Muckamit Cugras ia-
AAHIKM 3AKOH JBIUIKCHAN JLB0I0 JUIcKL 8 opme U = Uy stnwt, onpe-
ACAINTE BLITYIKACHIIEIC KONeGAHNS CHCTCMH H BHIYHCIHITL MM HFviaL
KO 106t OLACALHMA KHCKOB MOMeuTu nuepunn jickon J, jkecr-
KOCEH YUBCTROB B4Jd MOKAY ANCKaMH Olunakonw n pasun ¢ Heeae-
AOBATH 10AYYEHHOE Pelletie H NoKas3ath, Hro cHeTeMa ABMscIcH i tbe
TPOM HUSKIX MIL1ol .

Orger 1, {(f,cospk | ¢ sinuk)sinet, sin(w/2)=/(of2) 4 lc,
riie U — yroa noBopoia k-ro Aucka, € — 1OCTositiasn, onpeaeaseMad
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13 FPAaHMUUOrG YCJNOBHS HA BTOPOM KoOINle RaJia; HepRLlfi AHCK HMCCT
FY 1CBOA SIOMEp, YacTora © [oJhHA 3anA0M4aTLes B apedeaax 0 <
<l n <2 "\J'Cff.

55.49(54.49). Mexaunueckas cHCTeMd, OOpa3yIOH[As  NONOCOBON
GuaABTP ANA NPOROALHLIX Kosedauuii, cOCTONT W3 3BeHbEs, KaXAoe 13
ROTOPHIX OGPAIORAHO Maccoil /m, coemmeuuou € MACCON CHenyInnelo
sBena npyXuuon mecrkocrt ¢ [lapaadciauiio ¢ ITOR MPYUHON K
Hacce APUCOCHUIICIA TIPYKINA HCCThOCTH €y, CBSIIBIRAIOULIAST Maccy i
C HCNOABHANOU TOUROl Jdhod NPOAOALUKK KOJACOAHHH AeBoH mMaccl)
x == v,smof 3anan lToxasars, 410 DPH IHAYEHHSIX ©, JeKaUUIN B

W oot SR O s s s o

ko 31113aye 5649 h 3a1tic 5350

ONpecAEACINIBIX I'pAHIELAX, aMIIARTYAL RONCBANIA OLACHKIHIX MACC 13-
MCHAKTCA € pAcCTOodiliieM MO T4pMOIHHYeCKoMY 3aKouy. Haurit coor-
petTcrpyotiife rpatiiitiisie 4acToTo

Orser: Tlonoca nponyckauna /\/-f?—:- <0< “—'%;—4(— .
55.50(54.50). Chctema GoAbUIOrD uwiHcia Mace 71, HACAACHIMX lia
PALCTORHIM @ APY( OT Apyra ua cTpyuy AB, natauyryw ¢ yewanesm T,
fl [ORACPIKUBIEMBIX OPYAHHAMH MRECTROCTH €, ABAACTCH HOMOCOBLIM
Mexditideckus PunLTposM Honepeunbix kKoxneHanmd., Bomucauts uacro-
Thi, oTBedalonlile (PaHntaM moAocHt mponyckatus,
Orger: Tlonoca nponycuauuﬂ onpenennerca Hcpaaeucmom

55.51(54.51). Hur, mannet nf noaeeniena BepTUKANLUO 33 OJAHK
ROHEW M HAIpY/KeHa Ha PABHLIX PACCTOANMAX 4 APYI O1 APYra n Ma-
TCPHAALHBIME TOUKAMH ¢ MaccaMn nt CocTasuts ypasHenus ABixe-
i Hafmu past n==3 yacrorul nonepedubx nosefanuit aivu,
Orser; YpasucHu ABHKemts AMCIOT BIA

=&t — £y et — 22— 2k D5+ (2 — k- 1) K]

riie A — nonepeynoe eueutenne £-f vacTiuu (oTcHeT HOMepon Begercs
cuepxy); &y ==0,646 A/gfl, ky=1,515 A/gfl, £,=2,505 +/g/l.

55.62(54.52). OnpenejuTs uacToTH CBOGOAKMX IoNepeudnix Kone-
6aHNil HATAHYTON HUTH € 3AKPENNENHBIMH hOHUAMI, Hecyutell na cebe
n .\lac}% m, OTCTOAUWMIX APYr OT fApyra Ha paccroauusx /. Hartskenue
T .,

v s
Orger; k=2 '\/El_bm_fn_' ICegn— 1.
!
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§ 56. Ycrofumpocth nBnenns

56.1(55.1). Ipounon mastrnnk, o0pasosanubiil AsY us crepmmmfu
Bttt [ B MarepHaduhbIMl TOMKaMIL ¢ MacCaMyl M, HOANCHICH Ha Tupit-
3011T3:0bHOY OCH, BPAILAONICHCH € HTOCTORNNON YiJIOBUH CROPOCLLID 6
BOKPYF OCH 2 Hceaenosats YCTOHUHBOCTL BEPTHRAILHOIO NOMOKCHHS
pannopecnn Masiriigd Maceon crepsien npenebpent

Oraer Flpn gf{leo)) > 1 -+ 1/4/2 peprukanbuoe noaoxenne pasno-
BCLHH MARTHHKA YCTONNBO
56.2(55.2). lsmiaun mapnk HaxofiTes B noJocCTs [JagKolt T G-

' A z -
KH, H301HYTOH N0 saanncy - + = 1w spawmaionmeiics nokpy: nep-

THRA.ILHOR 0cH 02 ¢ nocrosuthon yiionea ckopocteio o (och Oz wa-
ipa.cua HIIHS) Onpcnu.nnn. HOVIOZKEHNS OTHOCHTCIBHAOTO papitonucnis
NLEpitka H HCCARNORATL HX YCTOHMIBOCTL

Orser: Tlpn ©® << go/a® juna non0KeHRs pasionewns, a) =0,

z2 = ¢ (ycrofiusoe), §) v =0, z &= —¢ (1CyCTONYHBOE)
Ipu 0?>gc/a? cyuecTsyioT TpH noJoenns paposecus: a) x==0,
z==¢ ("eycronymnpoe), 6} x =0, z=—c (neycionunpoe), B) z==

gc?/ {w20?) (yerofunsoe).
6.3(55.3). TRme uH WapHK HAXOAHTCA B NOJOCTH 1:1anxou rpyQ-
K, u’aoruymu o napafone x? = 2pz n ppamtatolielick ¢ NOCTORMION
yiJIoBor CROpuLTuio o sokpyr ock Oz (TlofoxuTensnoe Hanpasaetine
ocit Oz — snepx ) O0PCACIHTD NOAOKEHEC OTHOCHTCABHGIO panione-
CHS LAPHKA H HCCACAOBATL €76 {CTOiMIBoCTD
Orger: (‘ymecrn;u CHMHCTRCITHOL [0.J0XKCHHE panlosecnn = 0;
oo yerofiguso npi ©? << g/p 1 ueycTonmso npn o > g/p, ipn w? =
= g/p — Ge3paznntioe pannoncLne
'56.4(55.4). Maiepnannitag rouEa MoMer ABHEATLLH 110 r:m;mol}i
IJIOCKOL KPHBOiL, Bpallalouienes BOKPYT BEPTHK IBHOH OCH € ¥ losoXi
cropocrbio @ lloTermaasnas sneps us I{s) 1oukn 2anana u 3arucur
TOALKO OT € NOJIVKeNHsE, ONpeAesseMoro Ayioll s, orcYnThiPac Mo
BAOAL KpuBod, r(s}-— paccrosnne TOuky ot ocH Bpaiuenns Hafitn
yenosne ycroﬁuunncm OTHOCHTEABHOTO NOJIOKEHKA PaBHOBCCHE TOUKH.

Oraer: (—-—;- vy [mr%r-] ) >0, 1ae s, onpejienaserci Ha
3 5 E=gy

ypaBuenus (—)g"q“:mz (mr—d-r- .

Yux gy

56. 5(55 5). Tlokasath, 410 MATEPHANLIIASL TOUKA MacCuHl s moA
ACHCTBHEM LCHTPANLION Ui npaTaxennst F = ar® (a = const, r—
PACCTORIING TOUKH JIO NPHTHI HBAIOUICTO HEHTPA, fl — LeAve qncno) Mo
KT CoBCPHIaTh ABIKCHHE 110 BEPYKHOCTH ¢ MOCTOAHNON CKOPOCibIO,
Haui ycnosue, nps ROTOPOM 270 ABHMKEHHE YCTOHUHBO NO OTHOIICHKIO
K KOopAHHaTE 7

Oraer: Tlpn n << —3 asmwkenne weyciofivnsoe, a upn n > —3
ycToHyRREOC

56.6(55.6). Teepuoe Teq0 esofoano KavaeTcR BOKPYr ropnaomanb-
Hon ocu NT, spamamuieiicss sokpyi septukaanion ocn Oz ¢ yraosofl
¢l opocTbio @, Toyka G -— uentp usiepunn iena, wiotkouss NTG aps
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sigetcH MAOCKOCTHIO chumMeTpii, och OG — raanuofi 0Chtd HHEPUIH,
Qct KL napaanenvita NT, och ED nporonut uepez TOUKy O u nep-
nenaikynapua NT n OG ‘Mokéminl nueppud Tenda OTHOCHTCABHO
oceli 0G," KL w ED pasum coorsercroenro €, A w B, h— anupa ov-
peska OG, "M-=macca teaa. Onpeneanrs’ BOIMOKNLIC NOJOMENIA
OTHOCHTENLHOr0 PaBLOBECHH H HCCACAOBATL WX YCTOHUMBOLTDL.

Orser: BosMoxubim HodokenneMm orudCHTENLHOTO PAaBHOBCCHA
oTBevaloT CAeRyiOllHe siauenus yraa oTkMoenws anuun OC or
ocn Oz

a) p=0 (ycrofinuno, ecan B < C; npn B> C ono ycronuuso,
ecan @ << Mgh/(B —C), u seycroliwibo npi_w? > Mgh/(B — C);

6) @ =n (meycrohunso, ecan B > C, npn B <C € onoO ycTonuueo,
ecan 02> Mgh/(C — B), u neycroiiunso npu w? << Mgh/(C — B)s

B) ¢ == arccos IMgh/((B——Cgmﬁ)] (cywtectayer, ecan w? >
~ Mhg/|B — C|; ycronuneo npu B > C u neyctonwsno npu B << €.

56.7(55.8). Onpefesntb NONOKCHHA OTHOCUTENLIIOIO paBHORecHdA
MAATHUKZ, MOLBCIUCHHOr0 C MOMOILGIO YHHBepcadbuoio uwapuupa O
K BCePTHKAALHOH ocH, Bpalialo- :
mefics ©  NOCTOANHOH  YrJIOBOH
CKOPOCTLIO ®, MAasTHHK CHMMe-
TPUYEH OTHOCHTENbRO eBoell npo-
nonuiofl ocn; A n C--ero Mo-
MeNTH  HREPHHH  OTHOCHTEJbIO
rAasibx  HEATpasiblLX oced
unepuun &, n u &; A —pacerosn-
Hye UEHTPa TAMECTH ManTHHKa
OT  InapHHpa Hecnenoeats
yerofiutisocTs  noJioexHuii pas-
{OBECHA MASsITHHKA H ONPCAeTHTh
NepHOL KoJdeBaHHE OKRONO Cpel-
HEero RONOKENRA PABNHOBCCHS

Orser, Tlonomenust papHoBe-
CcHsl B HX YCTOHYMBOCTb ofpeje- X sanauc 566 K viame $7
nniorcs  GopMyRamMu, ABHHBIMH
B OTBETE K 3ajaye 56 6 (B HHX HYMHO NONQANTL B ==A -- Mh?) [le-
(A4 MY (A4 Ma2 )

A+ Mi? —CY ot — M%g?ht *

puon Kosebanni T = 2aw

56.8(55.9). BepTuxanbuas och CHMMETPHH TOHKOrO OAIOPOARHOrO
KpYr0r0 AMCKa paiHyca r W Beca Q Moxer cpofoAl0 BpallATLeA
BOKpYr Toukn A B Touke B ona yaepxusaercs AByMs NpPYMKHHAMY,
Ocut mpyun [0pH30HTAJBHH W B3AKMHO NEPNEHAHKYJIADHbI, HX JKecT-
KOCTH COOTHETCTBEIHO PaBHbl Cy W Cz, NPHYCM €z > ¢ llpymuny xpe-
HATCH K OCH AMCKA Ha paccTosunn L OT nuxHe#i onophl; paccTosiHue
IReKa oT mu:ucli onopnt [ OupeleauTh YINOBYID CKOPOCTb ‘@, KOTO-
Pyio HYMHO COOGWNHTH AHCKY Ang obecrnicueNHst YCTOHUHBOCTH Bpa-
HEHHH, ‘ :
' Orger: NMpn QI << ¢ L? cuctema ycTonurBa npu Jo6ofi yraosos
ckopocty;  npu Qf <C opl? cuctesa  ycToflunBa, eca  © 2> 00°, rAR
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o TM{,\/; _ %‘; L ,\/1 -—-%‘%i} Mpu L2 <Ql<e 12

...2

CHCTCMA HEYCTOMUHBA TPit JI0GoIl YIN0BOH CKOPOLIIL.

56.9(55.10). MaTepranbnan touka M asumercs nod AelicTBueM
CHAL TSIKCLTH 110 BHYTPCHHCH HOBCPXHOCTH KPYIOBOLO LUNKILBADA pa-
ARYCa @, OCh KOTOPOTO HAKJIOHEHA NOR yi-
Jom @ Kk peptikaaw  Hccaczopartes ycro-
YIBOcTL ABIKEHRR 10 mikued (@ =0} u
sepyuess (@ ==x) ofipasylommm  Onpene-
JUTL NEPTLOL RONEGAHM] npR UBHKEHIE No
iRNeH odpasyiomed

Oraer Jlsuxeune no BepxHen ofpa-
2JIOMCIC HEYCTOHTHRO, HEPHOR Ko TeGainny
(PI BOIMYULCHHH JBHIKEUHS BAOIb 1HEKNCH
obpasviomer T = 2n 4/af(g sina)

56.10(55.11). MaTepnanbHas TotuKa BbI-
NYKALHA ABHIATHCR MO BEYTpenHed raam-
KO HOBCPXNOCTH TOpa, 3alaiiore napa-
MEIPHUCCKHUMHI  YPAaBHCHHAMH X == pcost,
y=psiny, z=psmd, p=a-fbcost
(otb 2z uappaniieHa BEPTHKAALUO BBEPX),
1lafiTH BO3MOMKIGIC HMBHIKCHHS TOUKH, Xd-
PAKTCPHIYIOUIHCCS MOCTOMIICTBOM yria §, «
HCCICAOBATD 11X YC1O0HYHBOCTL

Orager. 3uauckust ® = O = consl paxo-
OSITCH H3  YPaBUCHHA

(1 +acost)=—Rclgd,

rae o = b/a, f = g/(aw?), b = o =const DTo ypasHeHHe HONYCKaeT
ABA CYNIECTBCHHO PA3AHMHBIX PEULCINA®

—n/2<<th <0, a2t <n

IlBrxenne, coorsercTpyouiee NEPBOMY PCIUEIHIO, YCTVOHUHBO, BTOPO-
MY — HeyCI0IYHBO

K oartmg K

K ot 2ue 569 K 11tae 5o lo

58.11(55.12), Mccaenorats yerofiuipoctn agsuenns o6pyua, panio-
MLDIO Ka)1SUIerocH ¢ YIJI0BOH CKOPOCTHIO © [0 TOPUIDHTAALUCH nio-
ckoctn Tlaockocrs o6pyua BepTHKAILIA, Palinye o6pyya o.

Orger: Huunmenle yCionunso, et ol > g/4a).
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56.12(55.13). Koxecco ¢ uer1puMa cuMmerpHaio pacno.non-:i-nnmm
CIHHAMI KdATHTCH 10 MiepoxoBatoit nnockoctn Tlaockoctn hoseca
wepTHKaibia OfoibA Koteca H CHHELI CAC.IAHL H3 TORKOW \#iKenou
npouoaoki. Pagityc Koseca @, ¢hOpocTh HenTpa cro B HCXOKHOM UBH-
weunn v Heereaosats yerouunrocts ABHAKeHHs . ‘

Orser. Osuacuue yeTonuuso npiu v° > STTER T (::j;fdl ag

56.13(55.14). Hceneoath yCTOUMBOCTD ABHIKEIHS ONAOPOANOIO
obpyua paiMyca a, BPAINJIONLCIOCH BOKPY! BCPINK2AbHOIO AMAMETDZ
¢ YrJIoBoM CKopoctbio @ Huskuas touka obpyuva coupukacaeica ¢ ro-
PU3OHTANBNON (IIOCKOCTLID

Orser Hsnxeniie yeronmuso npy w? > (2/3) (g/a).

56.14(95.15). Ha marepnaannyio Touky maceht i, OTHIQICHEYIO OT
ftoJdoKenHns panlloBecHq, AelicTsyioT cwia F,, mo seanwunne ponop-
WHOHAABIAN OTRAQHCHHIO Oﬂ’f =
= r = A/a? + g2 ua 37010 NONO- ‘
HCHHA H USIPABACHHASN K IIEMY;
cuna  Fq, nepnenankyaspuas g
nepsofi (fonoBas ciid), no Be- Odenm e
JHYHHE TO/hAE ITPONOPIHOHaNLH2S e . A
orgaonewnio  r [Fo|==cnr,
|F,|="cisr Mcecaenosats mero- SR
AOM MAIBX hoacBaunit yerohan- 4
BOCTh P2BIIOBCCHOFO NONOAKEins
TOYKH

Ykazanune B tarmx yeronnsx
OyHeT HAXOWITHCA TOUEYNAd Mdiid, 3a-
kDol 1ERIR HA cBNBNRIOM KOHLE c4a e 7%

UL L] -

;g::‘(])|ui:ucﬂm:¥1dal::::?:l: c;;g?r::ﬁctgcmfnt:’a R suzsme 5614
BICHG), UHKIHN Koneu KOTOPO O jdapne
aai  [IpauoAntcfinofl fopye cTepKHA COOTBETCTBYET COCTORNHE PaBHOBECHSH Ko-
AabPUUHLHTN £y, €12 FABUCAT OT CHHUMAIRCA CIAH, CKPYUHBAKOULIETO MOMEUTA, ATH-
I LTLpahild It OT MecTHOCTEel Ha wirnG B Kpy4eae.

Hy

Orser Papnopsecie neycroiiunpoe
56.15(55.18). [lpu uccnepopauud yerofiudsoetu ABHMENUSL TOHAN
n upenmnymeu 3ajaJde NpHHAThH BO BHUMANHE CHJbL CONPOTHBJIEHHS,

NPONOPUHOHAALHRE NEePROH CFCNEHN cKOpocTH Ry = —fk, Ry = —fy
p— xoatb?’nunenr CONPOTHBIICNNAN),

Orser Pasuosecite ycronuuso npu fi‘c,, > me, .

56.16(55.17). Ecan y crep.kus, oEucanioio B 3agaue 56,14, mecr-
KOCTH 114 H3FHG 1c PAaBHMB, TO PCAKUMH KOHIA Crep.isHd, deficTBYIOUINe
HA Macey 11, ORPeAeINIOTCH BEIPAKEIHAMY

Fx=—cux+ ey, Fu=car— cny.

BBSICHIITL MeTOAOM MAJLIX KOAeGaHIH yeNORHS yeTOiuMBOCT pan-
noacciw
Orser. [lpn {1 — €23)? +- dcrucn => 0 paBHovecHe YCiOoWYHBO,
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- i I I H
56 17(55 18) Vpabuennie aminkenun wydTH UEHTPOGEKIOFO pery-
AA10pa JABHIATC TS HMCLT BRHJL

m# - px 4 cx = A (w — ay),

FAC X — NepeMeileHue My@in peryasiopa, M- HHepUMOHHE Kod(]-
Prunent cucreMsl, B— KOIPPHIHENT CONPOTABICHNS, C-— MCCTKOLTD
MPYMHH PEry/ifropa, @ — MIHOBEHHAN N Wp— CPeRHAR YIAOBLIE CKO-
POCTH MaluHhK, A — nocioAnnds YpaBHCHHE ABIMeHRS MALIHAH
HMeeT BHE

da
fw’——'fjx

(B — nocrositnas, J — npusefeHHBIl MOMEHT BIICPUHHE BPAULAIOHUIXCH
yacredi JBMI aTess)

YCTaHoBETL YC/AOBHA YCIOINYHBOCTH CHCTeMB, coctosiwefi n3 ABH-
raTesisi K perynsaropa .

Orger Cucrema yecrofunsa npu AB <CJeP/m (c, B, 7, A, B cun
TAIOTCA HONOWKHTENBHLIMH)

56 18(55.19) Cummerpuurbif BOJIUOK, OCTpHE KOTOPOro MOMErlteno
B HEMOABUMKHOM THe3/le, BpallldeTcd BOKPYF CBORH BEPTHKaAbHO pac-
noaoxenwofi ocH Ha Hero nocrassen BTOPOH CHMMETHHYHLIH BOMUOK,
KOTOpHIl TakiKe Bpautaerca BORpYr BepTHKasbhoi ocl Octpue och
BTOPOrc BOJMYKA OUOKPACTCA Hia FHE3Q0 B OCH neppoio Bomaxa M n
M’ — maccw Bepxuero M nwxHero BoagkoB, C u C'—ux Momenrm
HHEPNHH OTUOCHTEILHO oceli cHMMeTpHH, A & A’ — MOMeHTH nuepunn
OTHOCHTE/ILIO TOPH30HTANbUBX Ocel, TPOXOMAHIHX YEpPL3 OCTPHA, ¢ H
¢’ — paccTofHHA UCHTPOB MACC BOJMYKOB OT COOTBETCTBYIOWIHX OCTPHEB,
h — paccrosnune MCKLY OCTPHAMH YTJ0Bble CKOPOCTH BoAukon Q u Q7
BolgecTH YCAOBHST YCTOITHBOCTH CHCTEMEL |

Orger Cucrema yctoitunsa, ecin sce KOpHH ypaBHenHs yeTRepToH
CTCHCHH

|
[AAT - MRHA — M) A7 - [AC'Q - CR(A -+ MA%) 23 4
+ (A M’ -+ Mb) g + (A" -+ MA®) Meg + CCIRQITA? -
4 [CQM'e” + M) g+ C'Q' Meg)l A - MC (M’ +Mh) g =0
Pa3MHUHL H BEUICCTREHKE]
56 19(5520) [Ieran, / nepeMeillaeTca NACTYNATENLHO ¢ MOCTOAH-
HOJI CKOPOCTLIO o H Mepe3 NPYXKHUY Nepefaer ABUNKenHe NoJsyny 2

CHA4 TPeUNa MeXAY NOA3YHOM H LANPABASIOUAME T 3aBHCHT OT CKO-
POCIH MON3YHA ¥ CAeAYIOULHM o(pasoM

H = Hysign v — av - o?,

1ae Ha, o, p— noaoxurensinie koadpuuncnts Onpeflennts, npH Ka-
KIIX, 3HAYCHNSIX Yo DABUOMCPHOE ABHIKENHE NOA3YHA ADBAKETCA YCTOM-
THBBHIM

Orser: vi > ai{3f).
436



56.20(55.21). Arperat, cocroauuii u3 jBuraTens / m MamMHu 2,
coe/HHIENHDIX ynpyroh Mycp'roﬁ 3 © HEeCTKOCTHIO ¢, paccma'rpuaaewca
Kak asyxmaciosad cHcrema, K poropy AsuraTens, uMenliemy MOMEHT

t i 0

i 2
\ Uy ! Z
‘/ l/
R ot _->l_....
A
? J
K saxaue 56 10 K sazawe 56 2

uuepuuu Ji, npuioen moment M), sasHcRlIuE OT YrAOBOf cKOpOCTH

potopa ¢
' My = My— i (P— wo).

K pany maliunsl, hMeiolleMy MOMeHT KHEpUHH J2, NDUAOIMEH MOMCHT

CHJI CONPOTHBJEIHR, 3aBUCHNIHA OT YI/IOBOR CKOPOCTH Bana th:

My = My— po(id — ayp).
)
KozpdaunenTs ity # 2 notoxutenbun, Onpenennts yeaobus, npu
ROTOPLIX BpallieHue CHCTEME ¢ YriioBOfl CKOPOCTLIO &y ABJIRETCH YCTOil-

UHBBIM, - 1
e Pelba oo d g — Jiady
Oreer: Wy >ty — > =X, ¢>
-’1 # W3~ wdt

.

§ 57, He.nuneﬁable l(o.neﬁanun

57.1(56.1), {Ipu HCNBITAHHAX peccop Gotaa nonyt:eua «Tpeyroan-
Hasi» xapaKkTepHCTHKA HaMemenuss ynpyroft cuawm [pu orkmouenuu
peccophl OT MONOACHHA CTATHYECKOIO PABHOBECHS MMEET MeCTO BOPX-
Han  Bersb  {Cy) xapamepncmxu F
NnpH BO3IBPAILCHHH — HHKHAS BETBL ¢

(c2) xapaxtepueTkn B Hauans- o

HBIfi MOMEHT peccopa OTKSIoHena %}_

OT IOJOMNEHHS CTATHMECKOrD papB- ~ 1 & o i

HOBECHS HA Xy H He HMeeT 1adafb- %

Holi ckopocru. Macca mnampeccop-

HOTO TeAa at, MaccOl peccopwl ape-

Hebpeub; KOSDPHUMEHTH KeCTHO- K sanaue 671

eTH peccepul ¢ o ¢2. Hanucat

ypaeHenus cBoGOAHBIX KonefaHHi PECCOPH RAS NEPBOH MOJAOBHIIL

no.nuoro ne%nona Konebauui # Hafitd noAuBIf pepMon Koxebawnh T,
Orger: [Ipu BO3BpallleHUH peccOpbl B MOJNOMKEHHE CTATHYECKOro

PaBHOBECHH X-—-.\.aCDSsz l'!p!f OTKJIOHGHHH OT NOJOMHeHUR CT&TH‘IE'
CKOro pasliopecus

x=-—xo~g;‘~ s (k|f '—'_g"":'::' ' T—n(k|+ kaJ

ky == /cjm, kg At
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57.2(56 2). Oupenie.ininy 3akoH  yORBAHNS aMOANTYA CBOBOMNEIY
KoaeGanin  peccopid, paceMoIpelnioin n npeapayuian szagaune Tipn
ey CBOGORALIX KO 1eBalni OBl HOAYMENH CHeMYILHI PHA JIOCTe-
AOBATEABLHY yOHBaOWMUX awnanryi 13,0 mm, 7,05 MM, 380 mw,
2,05 MM 1. 8 Oupeac.nry (OIAACHO RAHHLINM BROPOrPAMMLL 01110~
HicHHe  KOIPPUUHCITOB JKELTKOCTH €1/Cy,  COOTBCT-
CTBYIONINY BEPXHE! W HIKHCH BeTBAM ¢TPEYIOJBHOID
XAPAKLC PUCTHRI

O1ser  Tlocaconaiefibiible  3Hauciisg  aMaJiniyn
Yeped KdKiwe Lo TmepHoaa HKoaeGannn yOLiBaKwT o
3AKOUY 1EOMCTPHYCLKON 1IP0I pecCH CO HaMeHaTe M
kz/kl, C|/L2x3,4
» 57.3(56.3). Macca m rosnebieTes Ha npyxuHe, Ko-
sthbuntent mecTrocrn KoTopou ¢, Ila onHHakonmX
M pACCTOHHHHX A OT NOJOKCHUN PABNOBCCHA YCTAHOBMTe-

7 Hut wecikae ynopu Cwhras, uro ynapsl o6 yioput

K anatue 573 NIPOHCXORAT € KONPPHUHCHTOM BOCCTALORBACHSA, PaR-

HBEIM CAHHHIE, OOPEACTHTL 34K0I ABHXKEHHS] CHCTEMBbI

NpN MePHOAHYCCKNX KoacGanusx ¢ uacroton o, Ilafith Bosmomuble
3HAUCHHA ©

Orser: x=-—5MFk (i—%) npH 04#&%(&"’=;’}), o=k,
in é-(-ﬂ-
57.4(56.4). PeinnTs ApeAwAYIYIO 3a02YY B HPEANOHOIKEUHH, 410
AMeCTCH TOJAbKO HIXKHIH ylop
Orser: gmm— B 0 (-“—-— I) npu 051 < 2 Lok
cns-ﬂe— o o o’ = -
[¢]]

57.5(56.5). OnpencauTs 3aBACHMOCTL AMIVIHTYAM RBepBOH rapMo-
nagk cpoboAREX KoJeQ0anuii OT HX 4acTOTH B CHOTeMe, ypaBHeHHe
ABHIKEHHUs KOTOPOH HMEeT BHI

mu -~ Fgsign x -}- cx =0,
L
= (mw? — ¢)
57.6(56.6), dpixenne cHCTCMEl ONHCHLIBACTCS YpaBlueitHeM
s+ (x4 2C—at)i | Ex=0

Oupesents aMIIUTYAY aBTOK0/AeGaTeNbHOTO Npoitecea, BO3HNKAIO-
IO B CHCTEME, HCCHeRonaTh ero YCTORRHBOCTL

Oroer a == q/k, an10K0e6aHNA YCTOIMHBA B 6OTLIIOM

57.7(56.7). Bugpuib YCI0BHA, IIPH KOIOPHX B CHCTeMe, paccMoT-
penodi b 3aaave 56 19, MOTYT BOSIHKEYTH aBToRuJeGanig, 6anakne K
rapMoUIUYecKHM  KOACOANITAM HaCTOTH f== \ c/m, rae ¢— goaddn-
witenr MKCCTKOCTH (IPYNHHL, #1— Macca foa3via. Onpepeayrs UpH-
BIUMOHIIO AMNJIITYAY 3THX 4BTOKOAeatil

Oroer: ay==

? 1
(Orger. 0,85%—<vj<-§%- a'= 4, 3'%5——03).
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57.8(56.8). Ilpemnonaras, uro B cHcTeMe, paccmn}*pemloﬁ B 3a-
naue 56 19, cuna tpennst A nocrosuna u pasna H,; npy v = 0 u pasna
Hi npu v =0 (<Tpedne MOKOA*), ONPLACAHTL NCPHOR aBTOKONEBAIMY
TpnasTte, 4TO ‘Macca nojsyna m, 8 KO3pduuueHt HECTKOCTH TpY-
WKHEH ¢ . )
{(H —H)k
vy '

Orser: T=£1+-l—}¥i(l—cnskh). rHe o= =

= ’\/?-.:T' £ ~— HAHMCHLUINA Kopelih ypasientia @ sin ki =cos kfj — 1.

57.8(56.9). Macca m cBsizana ¢ MCHOABIUKHLIM OCHOBAIICM HPY-
SRIHOA ¢ HCECTHOCTBIO € 1 JIeMO{epoM CYXDTO TPECHHS, BOAIMHNA CHAN
COUPOTHBJACHHA B KOTOPOM fi¢ 3ABUCHT 0T cKopocTH u pasua 1. Ila
OARNAKOBLIX PJCCTOHHUAX A 0T HOIOHKEHUS papHOBECH YCTAHORJCHLI
wecrkue viiopit, Cunrtas, 4ro yaapu of yuopsl npoHCXOMAT ¢ Koadpu-
UNEHIOM BOCCTAIIOBACHUS, PABIMM eMNHHUE, ONPeReNHTL IHauelde
I, npi noTopoM BLIHY KJNAL0IAR cHaa F cos wf ne MOMKET BH3BATh Cy6-
TaPMOHHYECKHX PesoNalcHBIX  koaehannf, HMet0IMX 1HacToTy ©/3
(s — nenoe uncio)

¥Yrazanue Onpepcants yeAoBHs cyWLCTBOMANNY (ePSIOMSIILCKOrG Pelkibtd,
HAKIKOTS K CROGORIANM KO OATNANM CHCTEMUE L HECTOTOR n/fs
i

Oraer. Hay verioro s A >0, ana nevernoro s

wk nsk /o
H > Frgsoree 2o (5> #).

57.10(56.18). Lientp omuopoAnoio Kpyrosoiq MHAHHApE, KaTHIMC-
rocs Ge3 CKOMhMCHHH N0 TOPHIOHTAJNLHOH NJIOCKOCTH, COCAINMCH NpYy-
SKHIIOH C HeNOABHANOH Toukol O, naxoadiiencss ua opiuofi neprTukany
€ HelUTpOM HHCHA, KOFILA [HCK HAMOLHTCH B NOAOACHHR DABHORCCHI.
Macca uunnnapa pasna m, kosGpPUIHEEHT KeCTKOCTH RpYXKHIW C.
B MOJIGHCHHHA PaBIGBCCHA npyHRiEa e RCEI?O[)MII[)OB&II&, AJHEHA @e
papha /.

Onpenemnh AaBUHCHMOCTE TIEPHORA MANLIX Ko eBaniii nHAHHAPA
OKOJ10 NOA0XEeHNS PARAOBECHA OT AMAAHNTYAHR &, COXpallHp B YDaBHe-
l?HH ABHIKCITHI YACHL, COACPIKALIHE TPCETLIO CTelcHb nepeMetieHns.

a

+ [ esr 4 B—m—s————-—-—-_d'r = 3 L —_
Oreger: I : ] T 4{ K("/2 ), rioe

e a

K = nosusty soHNTHYECK A HRTRIPAN AEPBOFO poaa

57.11(56.11). MeronoM Masol0 napaMceTpa onpefesinTy aMINHTYLY
¢ I nepiiof asTokoacSalilig, BO3NHKAIONINX B cHCTeMe, HBHMKeHHe Ko-
TOPOH ONNEACRACTCA YDORHEHHeM

b Be=p {{u! —xHx — ya7).
Oreer a=="2a, T=—g£— (l — %%;ﬁ) .

57.12(86.12). Ypapuenns annmscHHA ManTHHKA B cpede ¢ CONpOor
THYACHHEM H NOCTOAHILIM MOMENTOM, ACHCTBYICILHM TOALKO B OAIOM
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anpapaeHuN, HMCIOT BUL
o420 | Rp=M, upn ¢>0,
o4 2hep + R2p=0 upn ¢ <0,

[l
rae h, R ® Mo— nocTofEnble BCAHYHIIL, .
Cuntast, wro 2h/k € 1, Mo/k? € 1, HPUMEHHTD MeTON MeRJeHHO
MEeRsIIXcs KOS(])(]JHU.HEI[TOB AN HAXOWACHHA YCTAHOBUBLUICIOCH Jink-
QI MAATHHKE

Qreer Ycroliunpble amo}(tmeﬁau}m Paunye p llpule ILHOFO 1K 12
n
ita nagcHocTH (¢, §) papex hT --5- rae =7
57.13(56.13). Tlpumenssn B npeAnayulel Jajale MeTUd TOHLUMHBIX
1pealipi0Baliy, HANTH HCROABHMHYI TOURY npeolpdaoBanis,

!
OTBL’} [p” =

M
o T =0

TAABA XIV
BFPOATHOCTHBIE 3Aﬂ.)\l"ri TEOPYTHUTCKOA MEXAURKH

Pousenne upsseacHEHY B 3700 FAARC BLDPOATHOCTHSMY JAXAY CTATHKR )* LWHHLMA-
TEXH OCHOUGIBALTCA M4 HCNONSICBZANR COOTIOWIEHHA, CBHIHMRBAMUIIMX faepm[mocru
HBINOAHEHAA HePABEHCTH € NAPAMETPAMM, ROTOPHE BXOJAT B 3TR Hepaneucrtui Lesw
5 — CAYUAANAA BEAHYHHA XA KOTOPOR WMIBELTHBL M ITEMJATHRULKOC (BKUASIHL (Cpen
L&2 3NaUelNe) My K CPEIAed KBANPATHYECKOL OTKTIOHCHNE Ta TO BeposTHOlrh o
UAXOMOLIDIR DEAHIANG & B HiTepeate (—oo, @), T € BLPOATHUCTL BLINGTCHAR He~
PABLILIDG M < @, ONPEACAACTCA CALIYIGIINY 06pasoM

a=plu<a) = (@), §m i
[

¥

rae F(E) — nopuuposasnan ¢yumma pm.npf..u..numu D1 raveconikoro pacopenes
jernn Jieavenus F{E) npuseacis B 1401

TaGinus |

3 —4) ~-31h —~31 —25 | —20 | —-15 | —~10| =05 00

Figy| s 10-"] 2 1o~1| oot | 0006 | 0023 | ous7 [ 0,150 | 0,309 | 0,500

—— T A Sr S S s o — - = e LT, S—

3 05 10 15 20 2.5 30 35 4.0

Figyl 0n1 a4l 0973 0977 | 0,000 | 0999 | 00958 | 0090947

BeposThnocTs T0i0, UTO THACMNICICA HEDLBLH(TBO H 2> &, ODPEReAHETCR cne-
JAyrounst ol oM

f=plu>al=1—F(f)

I'Ipu FayLcoscsoM  paciplleaeiyy fI8 OnpeacaeHHs LR APrYMEHT 4 E,

WOTI!L‘[LTB)’IOLI.IHX ZANANHIIM  FHS'CHIAM  DLPOHTHOLTH X, }ncﬁuo HLNOALICPATH
T 2
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Hitepsay (a, b) wasuiBaeren cummerpHUiiLM, ecas

plu<a)emplu>b)= I;. ==,

Feal ¢ayvauiian be THYHES 8 BPCACTABAACT (OGOH  AHHCRUY D KOMOHHANLHIO
E3aHMILD CTATHCTHYRCKH HOIBBHCHMLIX CAYVAlHBIX BEJTHTHH #; ¢ HIBECTHRIMH MaTema-
THue KHMH OKHAAHURAMH /. W CPEARUME KDARPATHHECKMMY OTRAQICHWAMH Gl

1n
u=3 ¢
=

T0 MATCMATHYCCKOS OMHNAJHHE M1, W CPeAlee KR IARATHYECHOS OThACILHHC Oy Chy-
HaAHKON BOIMIUHED H ONpeASIHIDTCR CIea YU 06[13 1M

n [
. E: 2 2: L
fn" = cl‘fﬂ“p 0'“== C‘U‘“.
-l im i

Leay aasicHMocTs o OT iy Heauucfinam,
u=g{n, . ., 1)

HO OTRIDHCIIMS DL By DT By M ITOMATHICCKHY OXHIANRA 1y Mamd, Ty 3asaci-
MOCTE CREAYOT JHHEEPHICBATDL Ter.Lt

"
dp \?
Py 25 Q (Riygeoees Myy)y O = Z (—-——a:: Daf,g.
! {1

Tpn pewenny s1aan o Koxelanmex (UCTEM TPU CAYqaHibx BOIACACTBRAX M-
ROALIYIOTCH OciloBHEIC CODTROWERHA Teopun cayvafinuwx npoueccon Feay na amiedi-
DY IBNAMITIeCKY X0 CHCTENY, molnKeHHe Kotopoli onpenenseTcen oboBitennoll Koop-
Zupatoit g(!), avlicsayer craumonapnas cayiafiltan BLRysgalowman cuAa Q(), o
YCTANOBHAIUHACH PeARM BIILY AACHILIK xu.’:eﬁalma KADc KTLPUIYETCR CHesTpantini
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naotnocTio So{w) ofafuieineli Keopuanatia gff) KOTopam ompefeAsteTCa caenym-
M 00pa oM
Sq (i) == [A (@))* SO (o

Jnecen SQ (@) cRekspaasitas paotioeT stmyxaaomed ook Q{), Af{w) —aunn-
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E
TIpn raycioBckoM pacnpeuenciiii BUHYRE40Mel CHIR CPCRHCE MRCAO  BHOPOLOB
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LIHM DLIDACItAEM
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LEe Mg — MaTeMaTHICLKCe OMRAAIHE (Cpeance 3IHAdeline) opoueccd g({), o Go-
CPEHLe KBANPATHILCKOE OTKI0leiie NPORIBonuodl nponevca §(f), oupeaeinenoy i«
TEI pasoM

4™

ag = —2];1— S m‘*sq (@) do.

-

. 31
TIpH NORBITErpaAbuOM BLpaXulan Araa (1) Beawsnua 65 naxonuits no dopmy-

ae {2)
§ 58. BeposaTHocTHbIE 3AAAYH CTATHKA

58.1. Karok pannyca R=105 m n maccwl m =800 x1 yuupacrca

B KCCTKoe npensirctepe Bulcota NpensicTBRS A Moxer Obirb pazand-

OH, MPEANONAraeTcs, UTo fI MOKNO CUHTATE Y-

YailtoH BEeJAHYHKON C faYCCOBCKIM pacnperesIeHieM,

k & TPHYCM e MaieMdTHYLCKOC OMHABHUE PaBUO My =

=01 M, 2 cpeduce wBajyparnveckoe OrKLOHEIIHE

<1 pasHo 0, =0,02 m Oupeicanip BeposiTHOCIp &

K 1amase G | roro, uTo ropunsonTainitag cnaa Qp =4900 H no-

. LTaToyna A1n uUpeososeHun upenarcinus Onpene-

Niib, HPH KAKOM 3HavcHud cunnl Q = Q2 BEPOATHOCIL UpPLOZONEHHS

HPCHATCTBIN PaBHa oy = {1,999

Oreer: @y = 0,16, Qa = 8300 H,
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58.2. BepTHhaALHAS HOANOPUAN CTeHKA BLICOTW fi =05 M nocTosH-
HOro ceueHits TOINMEN @ = 1,1 M jaI pysena FHAPOCTATHYECKHM HdB-
AeltiteM BOLB, YPOReNb KOTOPOH MoxeT GHTh pasautunm [lrotnocTs
MmaTepyana crenul coctaninetr 2,2 7/uP. Cunras swicory H ypomns
BoJLEL OT OCHOBANIST CTEHKHN CAYYAfinON BeAHMHIOH C TaYCCOBCKUM 3a-
KOHOM PacHPEeNeICHIA, ¢ MATEMATHICCKIM OKNaHleM my = 3,0 M H
cpeannyM KBaApaTHYeCKNM OTKJoHeknem on ==05 M, onpeseants pe-
poaTHocTs ONpoKuALBaNig cTenkn Onpedefnts 1aKkme MHHHMANLIO
HonycTHMYIO TONIUMNY CTCHKH, HLXOAA H3 TPeOOBAINHK, UTO BEPOST-
110CTL ¢C ONPOKHALIBAHHKS e JOJNKHA fpesbiidTy 3-10-5,

Oraer. q,{]Ol, 1,3 M.

a
)

LE?%—-—Q

1
fa

K 3atare 582 K asni4e 383

583, Oupeacautn Heobxomumyio cuay @ zaisakin 6oaTa, coenH-
HALIEro ARE ACTajtd, HAAGASIMHECH MOA MEHCTBHCM PacTi] HBalOUICH
ciaw P, ucxolis u3 TOFO, MTO BCPOSTHOCTH HPOCKAJLIBIBAIIS ORI
6tiTb 5-10~% Crua P o koadduuueur vpenus f Mexay aeraasmi Mo-
IYT APHHHMATH PASJAHMHBIC 3HAUCHHA, HPeANOJalaeTes, YTO X MOKIO
CUHTATL HE3ABICHMLIMH CAYUAWHEIMHE BCAHUHNIAMI C CaYCCOBCKHM 34-
KONOM DACHPCACHellist, ApUteM HX MATEMdTHUCCKHE oHKNBAHIS COOT-
percTpenno pasuut mp = 2000 11, my=0,1, a cpesune KBaNpaTHue-
cKue orkaouctun op = 200 H, o7 =0,02,

Orger. Q = 63000 H.

584. I'pys macew m =200 kr HaxojHTCH Ha MEPOXOBATON Ia-
KJIOuoR RAoCKoCTH Hakaon naocholtn B KO3BMIMHCHT TPEIHS Cho -
AMeHust Moiy1 GHIrh PAINHUHLIMI ¥TON y HAKNOHA NIOCKOCTI OTHOCH-
TEALHO TOPIH3OHTA 1 KOMPEUUNCHT TPettHs f CHHTAIOTCH HCIABHCHAMMMH
cayuaiiithiMit BEJXIYHIAMI ¢ [AYCCOBCKHM pacnpeaciesiteM, HX Marte-
MaTIECKHC OAHAANHS CODTBCTCIRELO PABHB my =0 1 my == 0,2, 23
cpojuite  KBajlpaTiHuechHe OTRJOHCHHA panHbl 6, =3 1 o; = (0,04
Oupeaesiuti Hlauenile TOPHIOHTAALHOR ¢l Q, nocraTounod  Jlus
TOro, MTOOH ¢ BeposTHOCTLI 0,999 canuuyTh rpys no miocKocTH.

¥Yrxasauuc Cunrate cosy == |

Orsger, Q=780 H,

98.5. B o (nopoanoM Kpyraom axcke paadyca R = | M ua paccros-
witi / ot HENTPd BLipe3ano KPyraoe oTBepCcTHe pailiyca r. B(:J'IH'IIIHLI
Lur MOLYT NPHIHIMATEL PAStHisHBC 3HAYCHHA, OHH CHITAOTCH CJYyuan-
HBEIMII, He3ABHCHMLIMI, HOAYUHHINIHMHECH rayCcconckomy pacapeaecac-
wuie Hx MaleMATHICChHE OXKNAAHRY COOTHETCH BRIIILD pacHe my =
=0, M u m,=0,05 u, a cpeNiIie KBAAPATHIECKHC OTKIOHENUST PaBHHl
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;=001 M » 0, =0005 M Onpexeanth Tanoe 3uadciie cMelienus
LeinTpa Macc OTHOCHTENLHO uenipd AKCKA, BePOATiROCTh MIPenbiliciHs
Kotoporo cocrasiger 0,001, B puipakeniy A cMeulenia LERTPa Mace
npeHefpeyb (JAaTAEMBIMH C OPOH3IDCACHASIMH OTRAONCHRN Denuun |
H I OT BX MA1eMaTHUCCKHX OMHIAHNN

Orser 4,2:10-* M

58.6. Ha ypanuosemicniion porope, macca kotoporo pasua 1000 kr,
CHMMETPHUHO OTHOCHTEJBHO OCH BPalleiny Jakpeiviens! ABG OKHOTHII-
Hhe neraan Ap n Az Caywaieele orkaouewns AM, n AMs ux mace
My, u My or HoMHHAJABHOIO 3HaucHMA
(MaTemaTH9eCcKOro OMHAAHHA) # cay-
yaiiuule cMemerua Axy, Agy, Axy it Ay ux
UCHTPOB Macc OTHOCHTEALHO TOWex, .le-
KAIUX M2 OAHOM HAMETPE HA PACCTOR-
HEn =1 M 0T ocH POTOPY, NPHADIAT
K TOMYy, ¥T0 ucutp macc C poropa nve-
CTe ¢ AeTdJSMH OKa3biBacTcAl cMellleH-
HEM OTHOCHTCALHO ocH. Lloatomy noop-
JUIHATH Xe B Yo UENTPA Mace ARTAIOTCH
cayyvaiinuivy, [Tpeapo1aracres, uro cay-
yanHste peanuint My, Mg, Axy, Ay, A,

K t1xrue G3G Ays HeIABHCHMHE M PACUPCAGIONE IO

! 1AYCCOBCKOMY 3AKOHY, HX MateMatires

CKHE OXHAAHHH COO1BETCTECHHO DaBHB My = fly = lﬂﬂ:m. my, =
=y, =y, =, =0, 3 cpelnxie KBAPATHYECKHC OTKJIoleRNs
paBHb UBM;= gw’x(),fi Kr, U‘\x, = Uw‘ =0y, =0".\y =} MM. 0]!])8-

HeNHTh (PAHNULL CHMMETPRUHEX HHTEPBANOB ANS KOOPMMHAT X I Y
UeHTPa Macc poropa BMCELTe ¢ ReT4.9MH, BEPOATIOCTL HAXOKACNNH B
KOTOpBX pasia « == 0,99

Oraer: (—0.91; 4091) mm.

58.7. Oruopoanan npsMoyroapnan miaropma maccs 1000 kr non-
BeLIEHA K OHOPC Ha YCTHIPEX TPOCAX ORHIIAKOBOIH LAHHLE, CXOARIHIN A
B ojinon Toyke. PaceTesupe naatdhopMbl A0 TOUKN TIOJQBCCA PARBO
h==92 m la naatdopmy ycTanopsiensl uerhipe FPY3a Madblx paive-
pos Maccu # pacnoaokenne rpysos caydannn Ilpeinosaraeres, o
Maccol TPy3ops H HX IPAMOYIOsbHLIE KOOPAHHATH! Ac ¥ ¥, OTCHHTHIBAL-
MBlE OT UEHTPa NJaTQOPMbL, BIAHMIO HEIABHCIMBL B HMCIOT 1avVeCoR-
cKoe paciipenencune. MareMatniueckue OXHAARAS MACL BeeX yerLpex
TPY301 OAHHJAKOBH 1 PABHL my == 100 Ki, cpepnexpaspaTiyeckie oT-
KAOHENNS TaKKe OANHAKOBH U pasnn ax = 20 kr Koopaupatw rpy«
0B HMEIOT HYJAEBEIC MATEMATHYECKIE OXKHIANHR, CPLUNIE KBAIPE I
YLCKIIE OTRIOHEHHR KOOPLANHAT paBhbl 0 =05 M n 0, == 0,7 m Oupe-
ACKIN L TPANHUL TAKHX CHMMETPHUMLIX LNTCPBA (OB AARA YRA0H Hd-
gaoHa O¢ H 8, nAaThoPMbl, HAXOAAHICHLA B PABHOBELHI 1IPH YCTAHOB-
JENHMX | PYJdx, BEPOATHOCTH NAXOMACHHA 8 KOTOpBIX pasku 0,99,
Yidpl CURTATH MATLIMH

Oirger, {(—11°, 411°), {(—15° <15%).
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~  § 59. BepoaATHOCTHHC 3aR3YN KUHEMATHKI 11 LHHAMHKN
[

59.1. CaMosieT AeTHT H3 HAYAALIOIG B hOHEYHBIA HYUKT, paccToA-
#ve Mexny Kotopwmu pasho I1500 nM. CkopocTe nojtera © nocrosua
BO BPCMEHR AJs KAJKN010 NONETA, HO LAt PA3NBIX NOJNETOB NPHHHMACT
pasjinuiiste 3navenns. [lpeanonaiaercsi, 470 CKOPOCTh NHPEACTaBARCT
cafou cayuailHyio BejsHuNHY C FaycCOBCKHM PACHPCRENCHUEM, € MaTe-
MATHUCCKHM OXMAaHHeM mte==250 M/¢c M cpepudM KpaapaTHyecKHM
oTksoucunem Gy = 10 M/c. Onpegeattte CUMMETPHYHLIE MIITEpBRAN AR
speMenH  (0JIeTa, coomerc*rnquumﬁ eeposatiaoctd 0,999 f

Orser: (5180, 6820) c. '

59.2. Camosier JeTHT N0 NPAMOf JHHUW OT HAUAJLUOTO NYHKTA,
Y104 b OTKIOICHHS 3TOA NPAMON OT 3aAaHHON NPAMOIHHEHNOA TpacK-
TOPHH B PAJNBIX RONETAX MOMKET NDHIIMATL pasjHunple 3Hauenis.
Ilpeanonaraercd, yto yroa ¥ sapasercs ciayuafiiion Be./HYHHOR C rayc-
COBCKHM pACTpefesieHMeM, €ro MaTcMaTHUeckoe oKWaalne paBno
HYI0, 2 CPeAHee KpaApaTAdecKoe OTKAONUCHHe paBHo dy ==2° Oupe-
AEJTHTh SHa4eHHA BePOATHOCTH TOTO, uTO Ha pacctoanusx L =50, 100;
200 xm GokoBoe OTKJOMEIHE OT 3a1aOH TPACKTOPKH He IPERLICHT
5 KM :

O1ger: 0,997; 0,86; 0.5

59.3. MMoc3g Asnrancs ¢ Havanunol ckopoctuo 15 M/c Tlpu rapmo-
MOMNH YCKOPENHE JaMeH/IGHAOTO RBIIKOHNA NMOCTOAHHO BO BPCMCHN, HO
MOMKeT MpHHHMATL pasanduble 3uavenus. Ilpeanoaalaercd, yTo ycho-
pelHe © aBaActes cayvafivoll BEJHYNHOR € 12YCCOBCKHM pacnpeiedte-
HHEM, ¢ MaTeMaTHyecKHM oxupamiem mw == —02 m/e? u cpeannm
KBaJApaTHYECKHM OTKIIOHeHREM On=0,03 m/c® Onpenenurs Malema-
THYecKOe OM(RAaliHe H cPemHee KBaAPATHMCCKOe OTKAOHENIe TOpPMO3-
IOrG PacCTOAHHS [0 OCTAHOBKH, a TaKkKe BEPXHIOI [PAHWILY TOPMO3-
KOO paccTosiiiis, BCPOSTHOCT TpessillenHs Kortopo#l coctasnsger 0,05,

Orser. 540 M, 81 m, 670 M.

594, lpu pacuerHoll oNEHKE TOUNOCTH CTPCALAK B MHLIEHDL HPH-
HHMAeTCA, UTO CROPOCThL TOACTA {IYIN NOCTOSMIHA, YUWTHIBACTCA CJY-
HAHHOE OTK/JAOHEHHE OCH CTBONA N cAyuafiiioe OoTAHUNE CKOPOCTH MYJH
0T HoMUNANLHOTO 3navennd. CunTaeTest, HTO NyAs nMonafgaer ToHio B
USHTP MMILEHH, ECAH NPH TOYHOM 3afaHHM NAnpasiemss 0CH CTROAA
CKOPOCThL BLUIETA PaBia HOMHHAALHOMY 3Hauenuwio 600 M/c. ¥Yrau
OTRJIOHEHHA P H { OCH CTBONA OT 3aJaNHOro lanpapicius H OTIINHE
Av cxopocTit BEMET2 OT HOMHUHAALNOrO 3HANEHHSI CHITAIOTCA HeIaBH-
CUMBIME CoiynafinbIMH  BeMNISIAMH ¢ TAYCCOBCKIIM  pacnpefleneiien,
C HYNCBLIMH MaTeMATHUECKIMH OKHAAHHAMH H CO Cpe tHIIMH KBAJIp4-
THUECKHMI OTKIOHEHHSMH COOTBETCTBENHO Op = 0y =0,5-10-% pan
W o,=75 m/c Paccrosume A0 Muieny paBuo {==50 u Onpenennts
CHMMETPHYHLIC MHHTCPBAJE AN TOPUZONTARRHOIO H BEPTIKALLNOTO
CMCIICHHH TOMEK NONAAaNHsS B MHIMeHb OTIOCHTELNO ee JleNTpa, conT-
BercTRYlote BepoaTnocth 0,99 "

Oraer: (—069, +65) um, (—69, +69) MM

59.5, Cuapsn mminyuten n3 opyans c nosepihoct 3esmun  Yron
Gpocanys p H HavanLHAS CKOPOCTh Vg MOEYT O1JINYATLCH OT PACTETHIAX
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MAUCHIH, O] (HIN1QIOICH HCTABHCHMBIMI CIAYHAHHBIME BCAHUHHAWH
C TAYCLOBLKHM  PACHPCALACIIEM, ¢ MATCMATIHYOCKHMIE OMULIHNsMIL,
PaBlbIMH paciernniv anavennam my = 10° # m,, == 1000 M/c, o
CPeHIMIL KBRAPATHICCRIMIL OTRIONenuaMH o, = 0,1° n oy, =10 m/c.
Npenebperas cniaon CoNpOTHRACHHA BOIAYNA, QUPENETRTL HIIePBRAS
HAJdBHOCICH BOIMONMIBIX TOMCK ILAACHNS Cllapsiid 13 JeMmaio, cooine-
croyouit sepostitocts 0,90 B sumpaskeHdt npopamelun 1Aa.biocTi
COXPAIITL Lddi dCMBIC [OABKO HCPBOTO NOPSHMUKA OCHOCHICILHO O1K 10-
HEHIE Yidd | CKOPOCTH OT PACHOTHBX JHdqenil

Orger (31,0, 374) xmM

H9.6. Baton, neinp MdALe KOTOPOIO HAXCANTCA Ha BLicoTe 2,0 M oT
YPOBUSE IO Heae3HOU BOPOTH ¢ WIPHION Kojdel 1,3 M, HUHKCiCH
O KPURO HIHCHHOMY  Y4aLTKY € Palkyeod KpHpinsns p = 800 w
1ogbeM HAPYIKUOIO DPEALCA IIdiL Y POBNEM BHYyTPeHHelo BLGpan 14K,
YTOGK HpN CKOPUCLTH BdiOla, pasHoin v =20 M/fc, AaBiCHH¢ KO oo
lia 004 pedbca BLI0 GRHHAKOBBIM. B ZeicTunic/blocin (KOPoOCTh Ba-
1o#a Moser OuiTp pasamimon [Tpimmaercs, wro, cKopocTs sBaseTCH
C IYNAHIIONR BEANUHIIOH € [aYCCOBCKHM PACTPCACTCHICM, ¢ MaTeMdTlC-
CRIM oXRNAanteM my = 15 M/C i (PCIHIM KBAAPA I HEELKHM OTK T0He-
HHeM G, =1 Mfc Oupeleairs orioulente cHA JaBueluss Koacee ia
BHCLUIHNH It DILY TPCHILLH PC/bCH NPH CKOPOCTH, CODTBETCTRYIOULH BEpA~
el 1 paniile ulteprasa, onpeheAcCHiore JLI8 pepoaTioery o = (0,09,

Oracr. 1,17

59.7. AsroManinna ,a&ixKercs no gopoie Gl YKAGHA CO CKOPOLTHIO
15 w/c llpu ropMoskensi ciad Tpenls HOLTORNHA BO BPCHONH, HO
MOXKET NPUHAMATL Pad.uryubie suadeins Tipuanmaeres, uto yAc.awnas
CHA TPCUUSL IPSE TOPMOKEHITH ABAACTCH CIYTANHON BCANYHHON C [ a3 Ce
COBCKMM PACHPCIC IEHHCM, (¢ MATEMATIMICLKOC  MmkIlIalne  pasio
3000 H ona 1 1 Macesl, a (pefties KBAAPLTHYECKOR OTRADNCIIE COCTAB-
aser 700 I na 1 1 macent Oupeaenirh IHAUCHHA RCPONTHOLIH 1010,
Yo 1OPMO IOH UIVTh A0 0CTdHOBKY npessicnt 40 M, 80 &

Orser. 0,45, 0,02

59.8, Paiop Maccwt M, npeactas IOMIHH COBOR OAUGPOALBIN Wit
JHHEAP pAAMLCa R O10 L uasn £, acasien md Badd ¢ REPeKocoy 1 CysHe-
HIECM, 1aK UT0 €10 OCh CHMMUTPHE OTKAOHCHS OT OLH Bd 13 1ia MA Bt
CIYHANHLIL 310 1 Y, @ ¢T0 IHIP, PACAOIOMKEHIBNL HOCLPE LUIE MCH LY
NOSUTHGIHEAMH, CMCIICH OTHOCISTCABIO OCH Bd1A KA CTYYaiing 0 Be -
yuny A Paccrosiinie Mewity nopminsuxamit pasuo 2L Iipegioa-
racrest, 4To ¥ 1 A npencrasigior cofofi nesaBncitvbie ciavuaniie Be-
LNNHHBL VIO P SIMCCT HYJACBOL MATCMABTHUCCKOC ORUALINIC, paccion-
ne f— MaTCMATBECLROC MLIGLAIIE M 1§ LPELUIe ABAAPATHCLKIY
OTK [ONHCHIST (DOTBCICIBCHHO pPaBUbl Gy H On Y1 1OR4S CKOPOLTL ©
BPAIMCHHST POTOPA BOKPYL BCPTIKAJILHOU 0CH CHIs1aeIca ¢ 1yyafiin:l
BOTHYIIHON € MATCMATHTOCKEM OIKILAIINCM 72, 11 (PLEHIM KBagpaT-
UCCKIM OTKAOHCIOEeM 0 ,. ORPpCeACLIrs CpeRinie KBaApaTIuecKHe TR0~
HOILST Gpp 1 Op  PCAKIHH BoJUnNKoB Ry it Ra

0 oy ] [y g L=z o

16e1. Op =0 ~ zMm, { ", [oh +g—7 “v] + 4o, } .
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59.9, Ha rpys maccw 1| kr, nonpcmennwii sa mern anuuw 1w, B
HEUAJALUBIT MOMEHT BPEMEHH MJAXOAHBULIHLE B COCTOHHHM {IOKOS ild
OAHOH BePTHKAJIN ¢ TOUKOf NnoABeca, XpaTKOBPeMeHio AeUCTBYCT ropH-
30HTaALNASI CHAA, NOCTORHNAA BO BPeMenH B TEUCHHE HHYEPBana Acn-
cipn Cuaza F 0 uuTepBds BpPeMCilH ee AEACTBHA T ABJANIOTCA Heia-
BHCHMHIMI CNYUAHHLIMH BESHYHIAMU C aYCCOBCKHM pacnpeacheHueM,
¢ MaTeMaTHYECKHMU OANAAIHAME, PaBHBIMH COOTBETCTBERHHO Mip ==
=300 H n m:=001 ¢ u cpestinmn hBagpaTHUeCKNMH OrKJICHEHUANY,
pabHuME or==5 H u o= 0,002 ¢. Oupenenuts 3Hauncuua Beposr-
MOCTH TOTO, MTO ZMMJHTYNA CBOGOAHLIX KonebGdHHR rpyldd Ha NATH
nocsie oKonuanus yaapa npesuicur 60° u 90°,

Oraer: 0,46, 0,04

50.10. I'pys nagaer ¢ eweotel H Ha ynpyrylo upyxuny, maccoii
KOTOPOI N0 CPABHEUNIO C MACCON TPY3a MOXIO npeHefpeus CraTiue-
ChHil NPOTHO NPYHRHHK no) rpydoM paser 2 Mm Bucora H cuntactex
JdyuafiHon BeJIMUNHON ¢ rayCCOBCKUM pacnpeifesieHneM, ¢ MaTeMdTH-
UCCKHM OMHRAUMCM, PABHMM 1 M, W CPEANHM KBAAPATHUCCRHM OTh1T0-
neuneM, pasHbiM 0,3 M ONpeAcanTL BepXIICIO 1PAHNIY HUTEPBASNA
BOZMOMKIINIX  H3MCHCHHE MaKCHMAJLHOrO 3HAYCHHS YCKOPeiis NpH
yAape jtAa BepOATIOCTII HAXOMACHNN B 3TOM pHTepBdaie, pastod 0,95

Orser: 380 M/c,

59.10, Hnnua ! MaTeMdTHYCCKOTO MasiTHHKA HIBCCTHa HETOYNO
Tipeanonaracres, uro ! npejpcrapaser coGon caydaiinyio sesuuyny
€ IAYCCOBCKHM DacCipeicicRieM, ¢ HIRECTHHM MATCMaTHUCCKIM OWKit-
namyem my = 0,25 M U ¢ HeHIBECTHLIM CPEANUM KBIAPAI FHYCCKHM OT-
kaonennes o OnpeieanTe NONYCTHMOE IH4YEUHE Oj, NPH KOTOPOM
suayenHst NepHoaa cBoGOANBKIX MaitX KoJaeGaHHA pasauyaloTes e
Goaee, yem na 0,1 % c sepoaTHocteio 0,99.

Orser. 0,19 uMm

59.12. Ousivecknil MaaTHUK npeactasasier cobOM TeNo MJaLCH M1,
opdiitatoliteecs BOKPYr FOpH30HTAABHOM OCH; ero MOMenT Huyepliu J H
cvemenue I HenTpa Mace OTHOCHTENBHO OCH CMHTANOTCS 3ANJUHBIMII
Cuznbl conpoTHB.ICHHs, DPOBOPHHOINLALIINE CKOPOCTH, TAKOBLL, YTO IpH
cBOSOAHLIX KONICGanusnx ManTANKa ovHollelte MPeRMAYINCIO pa3Maid
h HOCHEAYIOMIEeMY PABIO ¢. TONKA NOABRCa MAaNTHIIAA coBeplnaeT Fopli-
30HTaALHUE cayuandpble kKoaeGaunns  YCKOPeHHMC @ TOUKI NOAReca
MO0 cuutars GeusM WyMon mocTosttiton ureHcnshoct B2 Onpe-
NeNHTH yeTaHORHBINERCS CPeAllee KDIAPATHUECKOL HIAMCHHE YIi4 OT-
KAOMCHHH MAATHILA 1IPH BHHYXAeNNLIX KoneGauunx, a TakHe cpetnce
uncno BREPOCOE N yria 3a ypobens, B 2 paia npepulinaioling cpemiee
KB2IpaTHUCCKOE 3HAUCHHE B Tedenne BpeMenn 7.

o B [migT T _ T fmyl

Orser: Ug-—-—-%‘/\/ 75 , n-—g- —;—-8 2

59.13. Touxa noiaseca PU3NUCCKOIO MJNTHHKA, YACTOTA CBOBOMIERIX
koae6agnn KoToporo paswa k== 15 paa/c, a OTIONICHHE HOC/ACAYIO-
1Hero pd3Maxa K ApefbilylieMy npH CBOOGIMLIX KOALHANHAX PABIO
m=12, coucpinder ropusonTaasisie cayuannwe Konebaudst Cro-
POCTL TOUKH [toABeca uph KOACOAHUAX MOKIO CUHTAIL GeJbiM IYMOM
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HuTercisiacty D = 1000 w?/c Oupedennts cpefinee KRAAPATHUCCKOE
BIAYCHHC YIdd OTKTOHCHIR MASLTHHKA

Qrager 23°

59.14, NpnGop yerdnongaen 114 YAPYIHX JUCHABX AMOPTHIATOPAX
Ha HOABHKHOM OLHOBATIHH, (OBCPUIRIOINCM BeprHRATIbiIe CAYTAfiHke
KoneGauusn Coapt conpoinsienis PR Koaefainiax apubopa OTHOCH-
TEALHO QCHOBAIIHS TAKOBLI, HTO A PEREMEe CBOGORIBIX KoAeBaHIH 0TII0-
werHe PeRLIAYNICTo Dd3vaxa K nouleayiolilemy pasno m = 1,9, Bep-
THRA.TLIOE YCHOPElUHe (PH KOJeGAHIAY QCHOBANNHI MOKIO CUNTALh
Geaut myvos merepcupitoet 32 = 100 Onperennin, Kakobu A0 1K-
HH (OBITh YacToTa cpofoinmx kogAeGannit npnéopa na aMopriigropax
H CTATHUCLKOE CMCNeNne 1o ACHCTBICM CHAR [DRec1H, utofill epea-
HCE KNAIPATHUECKOC 3HCHNC afiCOMOTIONO, YCROPRIHA & NP DhiI K-
AensuX Boaehdnusx npubopa 66410 pasto Ow = 50 m/cl

Orser: ay =30 pasi/c, A=1 cm

59.15, Jlusenuwfi akcenepoMCTp, OCHOBHHIM 3IACMENTOM KOTOPOTO
ADSSETCH RHCPIHORHAR Macca, CBR3aulan Annefiioft npyKuAOH ¢ Kop-
NycoM I [AXOMNILAACH B BATKOA MHAKOCTH, HWMECT aMIVHTYAHD-
BACTOTHYIO XAPAKTEPHCTHRY ¢ PCIOHRAICHIBIM THKOM, [IpHUeM HMacToTa,
COOTBUTCTBYIOINAS NAKY, pasHd oo == 100 pan/c, a oTiocHTe ivhan
RHICH A pe3nuAlLIolo AHKA (110 1 HOWeHHIO K Jaueltio aMANHTYAHO-
YaCTOTHOH XaPaKTePICTHRN NPH w=0) pasna 1.4 [Ipu Tapnponre
aKce ICPUMETPA NOAYNENO, UTO CCHH YCTAHOBHTL CLO H3IMEPHIELHYIO
och BOPTHKAJIBHO, 4 3aTeM NOBepHYTh akceaepomerp ha 180°, ero
BLIXOANOfl CHTNAd, NPOHOPUHOHANLILIA CMELEHHIO IIHCPUHONHOT Mdc-
gk, HiMeHNTCR Ha 5 B AxcenepoMeTp yeTauobaen Ha NOABHXHOM
OCHOBAHHH, COBLPULANMEM cayTanine KoneBauns no oanofl ocu, mo
37011 e OCH HANPABRCHA NIMEPIITeAnNag och avceaeporerpa llpen-
MO 141 ATCA, M7 CAyUaniioe yehopeHlie Ko.eOanidl ocHORAHHA MOMHO
cudTaTh OciuM 1mvmoM  Onpeae vh (HICUCHBHOCT 31070 (¢ 1010
WY, eIl OUPUANLHIOE 3Hauclite KBaapata nepevernoil cocTasini0-
el ABIXOANOID CHINAJA AK(CAepoMeTpd cocTastaer 100 B2,

Orsers B?=53 w¥/

59.16, Iy osroM 1 Tov JKe OCHOBAINNM, COBEPIBAIONIEM FOPHIOH-
TFagpile CAVUAHUKEE Koaclduid [0 CNHOA OCH, TOPIIOHTATILIO 1CTa-
HOBJACH TPI AUNCHHEIX akce ICPOMEIPa, NIMRIONNX ORAHHAKOBHC CTd-
FHUMECKhIie XAPAKTCPHCTHRH, NN PaIANYHLIE LIAMIYECKIO CHONICTRA
[Mepnuin (17 MHX IMCET (OGCTBCHHYI0 4AaCTOTY ©q U OTHOCHTC TLIIVIO
BLICOTY PCIOIAHCHONO THKA, pasnyio 1,2, sropos— rv e cofirien-
VIO MACTOTY, 110 OTHOCHTCALHYIO BECOTY PCIOHAUCHOIO HHKA, PABUVIO
1.6, 1petHil — cofieTBennyw wactotv 205, @ OTHOCHTC HLHYIO  BLICOTY
PEIONARCHO 0 TUIKA, KAK ¥ Nepsoro axce tepoMerpa Flpuano iatas, 1to
L Iyudoe YCKOpRNne ApH KOMeHAIHAX O0CHOBRALNS MMKIO 'CHITATH
Geapt UIYMOM, ONPEAGIHTL, 1TACKOTILI O P13t UDIAITCA CPCAHUC KRA-
APA FINICCRIIC AMAUCHHS Gy, O 11 03 DLIKOAHLIK CHINA/IOB 3THX dKCeAepn-
Me1pOn

Orger: ¢ t0) 0, =1:1,33:8.



