EH.®.06 TEOPETUYECKAS MEXAHUKA
PEIHIEHUE TBOPYECKHUX 3AJIAY
YACTHB 2
VYuebHoe mocobue



NPEANCROBUE

[Tpeanaracmoe yueOHOE MOCOOHE MPEITHASHAYCHO 1A CTY,ICHTCB VMCOHBIX 3ABCICHHH THEBHBIX U 3a04HBIN (popM 0OVUCHHA MO
HANPABICHUIO MOITOTOBKH 220600 « MHHOBATHRA», 4 TAKKS T4 TeX. KT0 HIVUAST MEXAHWKY CAMOCTOATEThHO. MAaTepHAT KHHTH H3-
JIO’KEH TAK, YTO HM MOKHO II0IB30BATHCA IIPH OOVUSHHH II0 NOMHOH M COKpAIIEHHBIM MPOTPAMMAM APYTHX CIIeOHATBHOCTEH BTY30B.
BXOIMWHX B ¥YMO No yHHBCPCHTCTCKOMY NMOIMTCXHHUCCKOMY 00PAT0BAHMED.

B mepgoil wacTH nocodHd M3NI0KEHBl KPATKHE CBEACHHA 0 TSOPHH PEIICHHA TBOPYECKHX 331aY H HN POTH B CTAHOBICHHH
CICHHATNCTA B O0ACTH HHHOBATHKH, HCTOPHH OJHMIINATHOTO JBHKCHHA, COOpaH DaHK YHHEATBHBIN 3274 N0 Pas3AcTy MCXAHHKH
— CTATHKE. JAHBI METOAMUECKHE YKATAHHA 10 PEIIEHHIO 3aJ1a4. Bo Bropoii 4acTu codpaHEI 33144 10 KHHEMATHKE.

[TpHBCACHHBIC MPHMCPhI AOCTATOUHO MONHO OTPAMKAKT BO3MOMKHOCTH PACCMATPHBACMBIN TEOPUYCCKHX 34734 B MPOLICCCC
TBOPUECKOIO CAMOPA3BHTHA THYHOCTH OOYHAIOIIMXCA, MPH 3TOM CAMOCTOATENEHAL padoTa CTVACHTOB ¢ HCTIONB30BAHEEM YUCOHO-
TO MOCOOHS TPOBOTUTCH TUPANISIEHO ¢ AYANTOPHEIMH ZaHATHAMH H 00CCICUHBACTCA KOHCYIBTALMAME MPETIOTaBATCICH,

Hamiruie 601510070 KOTHYECTEA TROPUSCKHX 33Ja M3 pad.THUHBIX PalIe/ioB MeXaHHKH MO3BO.MET OPraHH30BAThL M(eKTHBHEIH
KOHTPO. b CAMOCTOSTC/ILHOA PA0OTBI CTY ACHTOB B TCUCHHC BCCIO NMCPHOIA M3V UCHH MCNAHHKH.

M310KCHHUC KYPCa BLIMOAHCHO ¢ MO3HMLMI MONB30BATCIL, II KOTOPOrQ BAMKHBI OCMbICACHHC M BO3MOKHOCTL HCMOJIbL30BAHHS
TBOPUYECKHY NPHEMOB 1A MPAKTHYECKOTO NPEMEHEHHA, CTYACHTHL, 3aHHTCPECOBAHHBIE B YITYyOICHHOM H3VYCHHH OTACIBHBIX BOIPO-
COB MENAHHKH H 00Jiee OIHPOKOH MPaKTHES IO PSLISHHIO 3aJatl. HEOOXOIHMBIS MATEPHATH MOTYT HAHTH B yueDHOH /mreparype. crm-
COK KOTOPO#H JACTCS B KOHLIC KHHIH,

[Ipy noaroToBkc nocobusn ABrOPOM HCHOJBL3OBAH ONbIT OPraHMIUMM OJMMIMAIHOIO ABMIKCHHIM [0 MCXAHMKC npodcccopa
TaMBOBCKOTO roCy AAPCTBEHHOTO TEXHHMECKOTO YHHBESPCHTETA Bratmvupa Meanoewa [Tonoea. goueHTa OMCKOTO NOIHTEXHHYE-
CKOro MHCTHTYTA Bancpud AnckceeBwua THINKCBHUYA, A0UCHTA TOMCKOrO MOJHTCXHHUCCKOrO HHCTHTYTA Muxauna [erposuua
Hlymckoro.

3A0AHMA ANA CAMOCTOATENEHON PABOThI
No KKHEMATUKE

KHHCMATHKOH HA3bIBACTCH PA3ICH MCXAHHKH, B KOTOPOM H3YUAKTCA TCOMCTPHUCCKHC CBOHCTBA ABHMKCHHS TCI. JIBHKY LIMCCH
TC.1a PACCMATPHBAROTCS KAK YHCTO FCOMCTPHUCCKHC OOBCKTBI (TOUKH, CTCP:KHH, JTHCKH M IPYTHC TCHA), OC3 YUCTA HX MATCPHATbHbIX
XApAKTSPHCTHE, H MPH 3TOM HE PACCMATPHBAFOTCS TIPHIHHEL, BEI3HBAMHE H HAMEHAIIHE ABHKSHHE 0D BEKTA.

[lpy caMOCTOATEIPHOM PEIISHHH TBOPYECKHX 337a4 [0 KHHEMATHEE OO0YUAMINHECH JODKHBI BHHMATEIBHO H3YUHTH CIEIYHO-
MFE PA3ICTBI MEXAHMKH N0 PEKOMEHIYEMBIM METOIMICCKHM HCTOMHHKAM |

1. Kunewmartuga touxH. CriocoObl 3a13aHHA IBHACHAA TOUKH. ONpeIeIeHHe CKOPOCTH H Y CROPSHHAL

2. TlocTynarenbHOE ABMCHHE TBEPIOTO Tena. Bpamare 1sH0e IBHACHHE TBEPIOTO TETA BOKPYT HENOABHKHOH OCH.

3. TlnockomapanneneHOS JBIKSHHE TBEPIOTO TENA. YPABHCHHMA M NAPAKTEPHCTHKH IUIOCROMAPATICIRHOTO JBHAKCHHS TENA.
Onpenenenue cropocTteit ToUer II0CKOH (pury per. OupeneneHine ¥CROPEHHE TOMEK INOCKOH (ury per.

4. JlpuseHHE TBEPIOIO TENA H BOKPYT HENOIBH/KHOH TOUKH H JBHKSHHE CBOOOAHOTO TBEPIOIO TENA.

3. CioxkHoe DBMKeHHE TOYKH. OTHOCHTEIBHOS. IEPEHOCHOS H a0COMOTHOS IBHKEHIA. TeopeMa o clioskeHHH CKopocTel. Teo-
peMa O CIOKEHHH YCROPEHHH.

6. CioxHoe aH:xeHHE TOUKH. (NOKEHME NOCTYNATENBHBIX IBFKSHHH. CTIOsKEHHE BpALIATENBHBIX ABH:KeHHIL. CIIO:KeHHE
EPAWATENFHOTO W TOCTYMATENBHOTO JBHKCHHHA,



1. KWNHEMATUKA TOYKWU

1. (CCCP. 1983, 7 6annos)

Toura IBHETCA CO CROPOCTRIO v = 20 + 3,138 7 W J — OPTH ROOPINHATHER oceil. Halmn CROPOCTE W VCROPEHHE LIEHTRA
EPHBH{HEL TPACKTOPIN JBIGAY IEHCE TOYEH N0 OTHOMEHHIO K VEAHHON CHCTEME KOO INHAT,
V¥

=
7]
=

2. (M., 1988)
JpracHie TOMKH A JIaH0 YPABHEHHAMKE ¥ = { — sinf, v = | — cos {. HailTH paguyc KPHBHIHGL TPASKTOPHE TOUKH W JOKARTh,
yro p=2PM ecu OF =1
¥i
/‘Mb’—-
o Ve x

(I, 1987)

Mea cyana . B 5, paccTOAHKE MEKIY KOTOPBIME B HAYATBHBIH MOMEHT BPEMSHH PABHO [, JBHIKY TCA NEPCCCKAIDIIHMECH KYPCi-
MH C TIOCTOAHHEIMH CKOPOCTAME V| H Va. COOTBETCTBEHHO. Hanpaenennd cropocTell COCTABNAIT YTkl o B [} ¢ npanoii 4B, wa koro-
poii HAXOIATCH CV.I1A B HAYATHHEIH MOMEHT BpeseHn, HaliTh HaHMEHBINEE PACCTOAHAE MEHTY CVIAMH TPH HX TBIASHHH,

4 -
Y
fa B B
- L —
4, (CCCP, 1989, 5 Gannos)

,Ilhf.‘ TOUEH ! H B ,SI,BH}K}'TCE i [n] I'I'pFIMI;II'I.I. FlEiCI'I[JJD}lﬁ’.:}IIII:IM B DAIIDfI NIOCEOCTH, C© MOCTOHHHEINHA CKD]JDCTH!\.IH "r'| H \.'-_-. B HE k-
HHﬁ MOMCHT 'BpEMEII’II 'pGICET‘D!I HHE HE}H,E}' TOYEAMH pEIBHO .|r|.. HHI'IpaBHEIIH’SI EKUPDCT“Eﬁ }' KAHIHE HA "-[E.‘pTEHCE. DI‘II}Q,'.‘I,‘EJ! HTE Hmﬂilﬁ-
HIEE PACCTOAHHE MERKTY TouraMH 4 u B,

A, ¥

- -—

5, (Poccua, 2001, 10 Gaanoe)

Toukn 4 1 B IBHAYTCA B NIOCKOCTH PHCYHEA © MIOCTOAHHBIMHE CEOPOCTAME v B 2v, cooTeeTcrBenne. Touka . gmmseTcs npa-
MOJHHEHHD, 4 CKOPOCTE TOYMEN B B KaAIBil MOMEHT BPEMEHH HanpasIeHa B Touky 4. Onpeleaurs myTh, NpoiiieHHb Toukoii A a0
BCTPEH4H © TOUKOH [, eClii B HAMANBHBIT MOMEHT BpeMeHH paccToanne A.f, = | a CROPOCTH vy H Vi BIAHMHD NEPHCHIMKY THPHBL

6. (Ypan-Tloeomsee, Opendypr, 2001, 6 Garnoe)

JloIKy. YHOCHMYHO TEHEHHEM PEKH, NOITATHBAT K Depery sepeskoil ¢ NOCTOAHHON CROPOCTHED v. ONpeae/inTs Y PaBHEHHE TPa-
SETOPHH JIOIKH, MPHHIMA 68 33 MATEPHATEHYE) TOYKY, 80 CKOPOCTE TEYeHA PeEn [, IIHHA BEPEBEH B HAYATBHEINH MOMEHT aB-

3



HAMACH L H BepeBEA OBITA MEPISHTHKYIIPHA K Oepery. VRa3zaHHe: IPH PeNISHAN 34744H VI0OHO HCIOIb30BATh MOTIPHYE) CHCTEMY

KOODIHHAT.

M

7. (Caparosck. nonurexH. uH-T, 1983)
ABTOMOOH 1L /| ABUIaeTCs C MOCTOSIHHOM CKOPOCTHIO Vy 10 KOJIBLEBOH Jopore paauyca K. [pyroit aproModuiib 3 ABMAKETCS 110 Paiu-

AMBHOI ABTOTPACCE C MOCTOAHHBIM YCKOPEHHEM > B TOT MOMEHT, KOTIa aBTOMOOIIL A MpoedKaeT Hal IMOCCe, MO HHM IIPOHOCHTCA CO
CKOPOCTBED Vo aBTOMOOHNL 3, ONpeaeInTh, KAKOBBI B 3TOT MOMEHT OTHOCHTCTBHBIC CKOPOCTH H YCKOPEHHS ABTOMOOH/ICH (OTHOCHTEIBHO

HOJABHAHBIX CHCTEM KOOPAMHAT Ax1y121 M Bxavazs).

8. (PCDCP, 1987, 5 6annos)
[Mox kaKHM HAMMCHBLIMM YTIIOM K TOPH30HTY (i, CICAYET OPOCHTH GackeTOONbHEIH Ms4, YTOOBI OH MPOJCTEN CBEPXY CKBO3b

KOJIbLO, HE YIAPHBIIHCH B HECTO. TomumHoH KOJIbLA, U3MCHCHHCM CKOPOCTH MiHd 3a BPEMSA MPOJICTA HUCPE3 KOJIBUO H CONMPOTHBICHH-
€M BO3AyXa MpeHeOpeys,
4r

AR i
J/

he
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9. (PCDCP, 1986, 3 baw1a)
['py? P nogHUMaeTCA C MOMOIIBID ABYX TPOCOB, ABHKYINMXCA B IPOTHBOIONOKHBIX HAMPABICHUAX C OHHAKOBBIMH CKOPOCTA-

MH (V, = -V ). OnpeneanTs CKOPOCTh H YCKOPEHHE TPy 3a.

,.
»<|

2. TUIOCKOTAPAJIJIEJIBHOE JIBUXEHWE CTEPXKHEBBIX KOHCTPYKLIUH

1. (CCCP, 1987, 6 bamnos)
Konen A crepsxus A B minHbl / CKONB3KT N0 OCH V., A KOHEL 5 — N0 OCH X. B MONIOKEHNH, YKA3aHHOM HA PUCYHKE, CKOPOCTh H YCKO-

peHuC KOHIA A PABHBI Vg = ¥, ay = 273 1. OnpeaemuTs A1 3TOTQ NMOJOMCHHS TOUKY M HA CTCPXKHE, YCKOPCHHE KOTOPOH OyacT

HaHMEHBIIHM. ONpeaeanTb YCKOPCHHE 3TOH TOUKH.



»<| <

|

™

2. (bCCP, 1983)

Koneu A crepshs <1/? ckons3uT no ocK v, a koHew /3 — N0 ocH x.
B momeHT. xoraa £ = 30°, yckopcHHC CCPCAMHbI CTCP:KHS HAMPABICHO BI01b CTCP3KHSL M PABHO ¢. ONPCICInTb 1151 3TOrO

MOMCHTA BPCMCHH YCKOPCHHUC KOHUOB CTCPYKHSL a.; M dp3 .

Ly

3. (CCCP. 19835, 6 6ax108B)

B ni1ockom MexaHM3MC, HABBIBACMOM JIHHCHKOI 31auncorpadia, moTsvHbt | ¥ 3 ncpeMCILaTC MO B3AUMHO NCPOCHIAMKY M4p-
HLIM HAMPABIAIOWMM NataM. B 4acTHOM NMONOMKCHHKM MCXAHH3IMA H3 LCHTPOB NMOT3VHOB OTKAIBIBAFOTCA MPOWIBO.IBHBIC OTPCIKH /34
=.1K 1 npoBOIITCs OCTAIbHBIC THHHH, KAK MOKA3AHO HA pyUcy HKE. JOKa3aThb, UTo TOHKA (O SBIACTCS LCHTPOM KPHBH3HBI 3.UTHICA. ONHCI-
BACMOIO TOYKOIi /) B NONOIKCHH N, MOKAAHHOM Ha PUCYHKC. OTpe3ok . 1/3 1cIHTCA TOUKOH /) Ha HCPABHBIC OTPCIKH ¢ U f.

4. b __f
0

|

=0 1B

1. (A3, CCP. 1986).

CrepikcHb A WAPHUPHO COCAMHCH C MOA3YHAMH 1 1 3. KOTOPLIC B CBOKY QMCPCak MOTYT NCPCMCLIATLCS B FOPU30OHTANLHON H
BCPTHKANBHON HanpaBwowux. JnuHa cTepektst / = 2 M. a Touka (' HAXOIWTCI B Cro copeanHe. HaiiTh B VKA3GHHOM MOIOKCHUH MC-
XAHHB3MA HOPMAILHOC VCKOPCHHC TOMKH (. CCIH M3BCCTHBE vy = | M/CL =2 w/c™,

- »<|

C
®

I
1

»|

3. (bpauck. 1986)

CrepskcHb <13 aaunoii / = 1 M IBHKCTCH CBOMMH KOHUAMH A H {3 B10b KOOPIMHATHBIN OCCH, MPH 3TOM CKOPOCTh KOHLA ! paB-
Ha v; = consl = 2 M/c. OnpcicInTbs B MOMCHT BPCMCHH. KO ¢ = 30°, VCKOPCHUC TOUKH A CTCPsKHI, CKOPOCTL KOTOPOil YHCICHHO
PAaBHA CKOPOCTH TOUKH .1,



6. (BCCP. 1985)

Kowen .1 crepmun A3 ABHKCTCSL N0 rOPU3OHTANBHONH HANPABOWCH. CTCPCHL ONHPACTCSL HA BBICTY I BICOTON fr. Y rnosas
CKOPOCTb CTCPHHS NIOCTOSAHHA H paBHa . ONPeaciHTh CKOPOCTb H VCKOPCHHC TOUKH CTCP:KHA npn ¢ = 43°,
B

7. (Poccua. 1993, 5 6annoB)

I1ocknii Mexann3M cocTonT U3 Kpueownna (A nnuHoil /. Bpauamcrocs: ¢ NOCTOSHHON VII0BOH CKOPOCTBEY ), H LUAPHHPHO
CKPCILICHHOIO ¢ HUM CTepesHa 153 1 InHoi 242 KOTOPbIH NPOMCKY TOUMHON TOMKOI CKOJBMT 110 BoICTYIY (. B NOJIOKCHUNK, yKa3aH-

HOM Ha ucpreske (o0 = 45°, AC = BC), onpeacauTs YCKOPCHHE TOYKH /3.
B

8. (CCCP, 1990. 4 baaa)

B niockoM MEXaHHIME TIHHEI 3BEHBCB OJIHHAKOBEL H PaBHEI /. JI 14 MOJOMKEHHA, VEASAHHOTO HA YSPTEXKE, H3BECTHEL VITIOBAL
CKOPOCTE () ICPBOTO 3BEHA H VIJIOBOE YCKOPSHHE &3 TPETRETO 3BeHA, ONpeIeauThb £ H o3,

9. (PCDCP. 1987. 3 axna)

enTp CHMMETPHH S pABHOCTOPOHHETO MaTvHAa B5CD aBHKeTcd co ckopocThio | y/c. OnpeneIuTh YIIOBYH0 CROPOCTE KPHBO-
muma (4. Bee paccTosanua MexTy mapHupasMu pasHEL 100 sy, Vrae1 ABC 1 CDE pasub 60°; muaua DCF — npsavad; orpesku (4 u
BD mapa1ieThHEL

10. (MUMT, 1980)

W3 crepameii 45, BC, CD u D4 npH moMoIny DIapHHEPOR 00pasoBaH Mapanienorpayy. BepnniHa 4 ero jakpenieHa HemoI-
BHYKHO. CTEPHHH A8 o /) BPAAKTCA B PA3HBIC CTOPOHDI C YIIIOBBIMH CKOPOCTAMH . T1pH kakoM 3HaueHuH y1:1a BA/7) cropocts

6



TouKH (" Ov aeT HanpasicHa o /). ecmm
dD=2487

Ll (Tyaeck, moaurexH. ue-T, 1984)

B mexanmiMe Haiita yvexopenne MLC sBeHa 48, JIoKa3Th, YTO OHO HE 3ABHCHT OT YIIOBOTO YCROPCHHSA 3BCH:, PaiMeps!
3BCHBCB H YIJIBI IIPOH3BO. IBHEL

12. (CCCP, 1987, 4 6a11a)

B KpUBOWIMIMTHO-MIOT3YHHOM MEXAHH3ME ¢ MPHCOSIMHCHHON Kymmcoii A58 = AC =/, 04 = ». Kpueowmnm (J4 BpamaeTes ¢ YIIOBOH
CROPOCTBEO (3. [N MOIOAEHHA. PH KOTOPOM ZB0 ("= L4 =90°, onpeac/mTe YIMOBYK CROPOCTE KY THCHL

13, (PCOCP, 1990. 5 dannos)
14 ITOCKOr0 MEXaHKU3MA ¢ ABY M4 CTCMCHAMH CBOOOIbI B H300PAKCHHOM HA PHCYHKC MOJI0KCHHH HIBCCTHO, UTC NMPAMBIC (/3 1

DAC mapaeasus, OA = A8 BC=1wm, O = V272 u OnpeacnuTh ¥r1oBOC YCKOPCHUC 3BCHA 2 OTHOCHTCILHO 3 A1 CICIYHO-
IIHX ABYX CIYHACE CTCMCHE 2 MW 3 HMCST MIHOBCHHO MOCTY MATCIBHOS ABWKCHHE. [1pw 3TOM Takae JaHo: v, = 1 M/c, a4 = a, = |
M/CT — 274 NCPBOTO CNTytast U v, = | /e, @ = @, = 1 M/c™. 3BCHO | ABWKCTCS YCKOPCHHC — JIA BTOPOTC.

D : O X

¥t
14, (Tur. CCP. 1984)

B mmockoM MexaHu3Me crepitd 1C 1 B HA KOHUAX HMCHOT TTONI3YHBI C WAPHAPAMH. Hanmpagasompe noa3yHOB /1 1 3 MemKIy
co0oii NCPNEHIMKY TAPHBIL. a HAMPABIIAKIAA MON3yHA ( o@pasyeT yroa o ¢ HanmpasisioeH nomivHa /. B MonokeHHH MCXaHH3MA.
H300PAKCHHOM HA PUCY HKC. H3BCCTHBI CKOPOCT H YCKOPCHHC TomsyHa .1 (v = u w/c. @y = 0 m/c”). HaliTH VIIOBYIO CKOPOCTb H ¥I-
J0BOC VCKOPCHHC 3BCHA /3 B YKAZAHHOM HA PUCYHKC TIONOMCHHH, eCln A = 30 =/ m.



15. (3an.-Cud. 30Ha, TOMCK. HHK.-CTPOHUT. HH-T, 1986)

B KpHBOLIMITHO-IIATY HHOM MEXAHH3ME pamuyc kpuBomnnd O4 = r, amuHa matyHa AB = [ OnpeseaHTs AT 3aJaHHOTO TI0JI0-
JKCHHSI MEXAHU3MA, T.¢. npu ¢ = 90°, YCKOPEHHE TOUKH .4, a TAKKE VIJIOBBIC YCKOpEHus Aist Kpusowmnna (4 u maTtyHa 4B, ecid u3-
BECTHO, YTO B JAHHBIH MOMEHT YTIIOBAA CKOPOCTH KpuBowmama ()4 paBHA &, 4 YCKOPESHHE TOUKH B PABHO 4.

16. (3an.-Cub. 30na, TOMCK. HHK.-CTPOUT. HH-T, 1988)

Ky IucHBIH MeXaHU3M MPUBOAMTCA B JBHKCHHE KPUBOIIHIOM ()4, BPAIIAIIAMCS BOKPYT HEMOABH/KHOTO HEHTPa () ¢ IOCTOAH-
HOM YIIOBOH CKOPOCTBK) . OnpeaeuTh YII0BBIE CKOPOCTH H YTJIOBBIC YCKOPEeHHS wATYHA BD 1 kyaucsl O1F B MOJIOKEHHHA MeXa-
HU3MA, YKA3AHHOM Ha vepreske. AB = AD =1, ZBO\D =90°, £0,BD = 30°; ® = const.

AR
17. (bpAHCK. HE-T TPAHCTIOPTH. MAIIHHOCTP., 1988)
Hano: » = OA = 10 ¢Mm, AaHHBIA MOMEHT ¢ = 1t/2, \y = 1/6, w4 = = 2 pag/c = const. OnpeaeauTs paIuyc KPHBH3HBL TPACKTOPHH
TOii TOUKH IIATYHA 45, YCKOPEHHE KOTOPOH B JAHHBIH MOMEHT MMEET HAHMEHbIIEE 3HAUCHHE.
A

18. (MHMHT, 1980)
[Irok 4D, ABATasch B HANMPABIMIONINX, MPHBOJAT B IBIDKCHUC CTEP:KeHB AC, KOTOPBIH BCE BPEMS MPOXOANT UePe3 HEMOIBHIK-

HYI0 TOUKY 5. B MmomenT, xorma £CA4D = 30°, mrok mmeer ckopocTs 10 cm/c u ycKopeHHe 2\/5 cM/c”. ONpeaenuTh B 3TOT MOMEHT

VTJIOBYIO CKOPOCTh H YITIOBOE YCKOpeHHe cTepikHsa AC, a Taike OTHOCHTEIHOE YCKOPEHHE M YCKOpeHHe KopHOmHca TOUKH CTeP:KHA,
COBMIAJAOIICH ¢ TOUKOH B, mpeamonaras, 4ro MOABIKHAS CHCTEMA OTCHETa CBA3aHa ¢ mon3yHOM B. Pacctosnune oT ToukH B 10 mWToKa

AD pasHzo 5 cm.




19. (OMCK. NOIHTCXH. HH-T, 1983)

OnpeaciuTs YCKOPCHHE TOMKH 3, MPUHAZTICHKAIICH KyIHCC 1 (7 MCNAHM3ME, NOKAZAHHOIO HA PUCYHIC, B 3AJAHHOM TOIOMKCHHU.
Kpupomun BpallacTcs ¢ NOCTOSHHOM ¥ 10BOM CKOPOCTBIO 0.

20. (CapaToBCK. MOMMTEXH. HE-T. 1983)

Inockrit MCXAHHIM COCTOMT H3 UCTBIPCN CTCPIKHCH. COCAHHCHHBIX APy T € ApyroM wapaupho. Crepixun O u D MoryT noso-
PAUHBATLCH BOKPYT HCMOABHKHBIX LICHTPOB () U /), cOOTBCTCTBCHHO. CTepskeHb /(7 cBODO,IHO MPONOAMT UCPC3 NOBOPOTHY KO BTYIIKY
(7). Haifte yrnoBylo cKoOpOCTb CTCpskHA /X B TOT MOMCHT, korda ¢ = /2, o = i =y = =/6 u CO) =08, ccam D =2 A n B pac-
CMATPHBACMBIH MOMCHT ¥T.I0BAS CKOPOCTE CTCPAHS ()] PaBHA @,

21. (TamOOBCK. HH-T XHUM. MamTHHOCT]., 1988)

MexXaHHIM HHEEPCODA 30HMMAST B JAHHBIH MOMCHT TOJIOKEHHE, MPH KOTOPOM o = [ = 60° y = 30°. OnpeaeIuts MOIY Ik CKO-
POCTH NOJ3YHA /2 B 3TOT MOMCHT. CC.IH MOMYVH .| MMSCT TIPH 3TOM CKOPOCTh v, a (XD/(O( = A,

C

22, (ToMCK. HHAK.~CTPOHT. HH-T. 1984)

B KpHBOIMITHO-IIATYHHOM MeXaH3Me (00173 paanyce kpusownna ()1 = ». 31uHa watvea 173 = [ yriosas cKOpPOCTb BPALLCHHS
KPHBOLIUMA (3. HaliTH yrioBoe yCkopeHHE KPHBOLKNA £, TIPH KOTOPOM MIHOBCHHBIH LCHTP YCKOPCHHH LUATY HA HAXOJMIICH ObI HA
npAMoif /13, HaifTH MONOKCHUE Cro, A TAKMKE ¥III0BOC YCKOPCHUC 65 WATYHA, () L OFF.

23, (TyaeCK, MOIUTEXH. HH-T, 1984)

B mexannsMe vaiti MLUC unnuHIpa 3 B CHCTCMC KOOPIHHAT. CBABAHHON ¢ KpHBoWHTIOM (O],



24 (TvIpCK. MOIHTEXH. HH-T. 19835)

HaiiTh MrHOBCHHBIR UCHT] CKOPOCTCH 3BCHA 1/3 MCXaHH3MA, H300PAKCHHONO HA PUCYHKC. 34JaHBI ¥ LI0BAS CKOPOCTE KPu-
BOIIHOA (' &), PA3MEPDL 3 ICMCHTOB MEXAHH3MA H YITIBL B TAHHBIH MOMEHT BPEMCHH,

25, (Ty1uCk, IOIUTEXH, HH-T, 1987)

Haiitu MIIC 3peHa 3 MexaHH3MA, H30OpAKEHHOIO HA PHCYHEE.

26. (Poccus. 1997, 3 Bannos)
OnpcacauTs CKOPOCTb H VCKOPCHAC mom3yHa (7 KV THCHOMD MCXAHH3MA, KPHBOWMT (/3 KOTOPOro BPAIIACTCS ¢ MOCTOSHHON ¥ IIOBOE

CROPOCTEIO ®. eCTH (JB v h=r ﬁ . B pacuerHOM nonokeHuu ()4 nepneH Ky LIpHO OF.

27. (IvIeCK. OIMTEXH. HH-T. 1988)

" 1 2 '
Haiitu moctpoenuey MIIC nomsvua 3. Ilpunw, =2 ¢ . g = 1 ¢, CB =10 cy. /1 = 20 cM ONpeIeTHTE CROPOCTh H YCKOPEHHE
TOH TOYKH IO.T3VHA 3. KOTOpasA COBNATAET C TOUKOI B. ecu o = 60°.

10



28, (Poccust, 1998, 6 0a108)

CrepixeHb AD ABIKSTCA B TOPMIOHTATBHBIX HANPABLIOMMX H NPHBOIUT B IBIDKEHHE CTEpkeHb A(", COETHHEHHBI C OIAPHH-
pom. Tlpu cBoem aBixeHHH crepseHb AC nepeMemaeTcd BHYTPH KAMAKICHCH MY (VTBL. KOTOPAS HAXOIHTCS HA PACCTOSHUH [ OT
crepsxnd .40, B MOIOMKEHHH MEXAHMIMA. ONPSICTAEMOM VITIOM . YCKOPEHHE TOUKH /) HANIPABJICHO BIIPABO H PABHO . A CKOPOCTH
ToukH /3 crepiknus A pasHa v, HaiiTH YIIIOBY O CKOPOCTh H YMIOBOC YCKOPCHHC CTCpH 1

29.(CCCP, 1987. 8 bannos)

3BeHO [ ICIOCKOTO MEeXaHH3IMA npercraBier codoil asa crepuas OB u O, ECTKO COCIHHEHHEIR B Touke () 10J ¥II0M o
JPVT K IpyTY. 3BEHO / PABHOMEPHO BPAIIACTCS C YIJIOBOH CKOPOCTBIO 3 PAL/C BOKPYT OCH LWAPHUPA (. KOTOPAS TEPIICHIHKY JHP-
HA K MI0CKOCTH yraa AOA, npu atoM crep®cHb (O3 CKOMBL3HT M0 HCNOABHKHOMY NPAMOIMHCHHOMY CTCPKHIO [)F, MPHHAMICKA-
HICMY MLIOCKOCTH 1O 1 HAXOAMIICMYCSE OT OCH wapuupa O Ha paccrosinnn f{, Lapaupou -1, 0Ch KOTOPOro MCPNCHAMKYISIPHA
MIOCKOCTH (28, K 3BeHY [ npucocauHcH ctepmcHb ¢, B Touke A mpu crepacun (OF3, 1C n DF) ncpexBaucHbl KOJICHKOM GCCKO-

HEYHO MANOro passvepa. HalTu yriaoByi CROPOCTDb (- 3BEHA 2 B YKAZAHHOM HA PHUCYHRE NMONOKEHUH, ecii =43 M, o = 60°, 04
=2 M. o =2 pag/c.

30. (PCHCP, 1989, 3 Hax1a)
IMpukpenicHHad Kk To4ke 4 peraara (4 Huth 4B BTATEBACTCA B OTBEPCTHE 5 € MOCTOAHHOH CROPOCTHIO V. OIpeIeIuTs YIIo-

BYE) CKOPOCTB ) H YIIIOBOS YCROpeHue g1 poriara O-1 B TaHHOM nonoxeHuu cucremsl O = r @ = 90°, o = 30°.

A

~
[~

31. (BCCP. 1985)

Crepexctb (-1 BpawAcTes BOKPYT TOUKH () C MOCTOAHHOH YITIOBOH CKOPOCTBIO . Ha cTepseHp HACAKCHO KONCUKO A, CKO1b-
3MIICC MO MPOBOICKS K(}3, HCMOABMIKHO 3AKPCIUICHHOM B MIOCKOCTH x(J). ADCOIHOTHAN CKOPOCTh KOJICUKA NOCTOSIHHA H PABHA 0/,
o kakoi kpuBo# H30rHyYTa NPOECIOKA? ONPeaACIUTb TAKKC ADCONOTHOC ¥YCKOPCHUC KOCUKA,

11



32. (J.. 1982)

Tlo mpsanoit LA, pABHOY JACHHOH OT HCMOABIGKHBIX TOVRK .4 M B ¢ TMOCTOAHHOH CKOPOCTEI) V ABHACTCA KOJICUKO A, cogau-
HARLWECES CTCPKHA 1 | 313, BpalualoLyeca BOKPYT ToUCK .| 1 /3. coOTBCTCTBCHHO. OMPCICHHTE CKOPOCTh H YCKOPSHHE KoJeyka Af
OTHOCHTCIBHO cTepikHsA 17 B MoMeHT. koraa . {Af =.153 = g cM. a TAKIKC YTIIOBOC Y¥CKOPCHHC CTCPKHS .1(.

33. (BpAHCK. HH-T TPJHCOOPTH. MAIIMHOCTP.. 1987)

[Mon3vH 1 KPHBOIKMNHO-MOJ3YHHOTO MCXaHU3MA IBHKCTCHA CO CKOPOCTBIO V B10.1b IOPH30HTAIbHOH mpsmoii Ox. C nomsyHOM
WAPHHPHO CBS3aH CTCPKCHB 112, TpH 3ToM Mydra (' MOKCT CKOIB3HTb OIHOBPCMCHHO BIOJb CTCp:kHCH (5 m .1/ Tak. uro yron
(C.1 Bce Bpemd paecH 90°. OnpcIciauTk CKOPOCTh TOYKH A My(ITBHI B JaHHOM MOJOMKCHHH. cCIH LB30x = 30°, Lf31x = 60°. Haiitn
Takke nonoxeHne MLUC kpectoobpasnoii My rbl (7 (TOCTPOSHHCM 1 pacucTOM).

D

34, (OMCK. moIuTexH. HH-T, 1983)

Oxono HCMOJIBMAHOH TOUKH () PABHOMCPHO BPALUACTCA C YIIOBOH CKOPOCTBEQ ¢ H3OCHYTBIH MOJ MPAMbBIM YILIOM CTCPiCHb
():173. CTeprKeHb TIPOXOAMT HMEpC? KOICHKO A/, CKOIbIALICC 110 HCMOABWKHOM mpaAmoit /), oTcToAWCH OT TOUKH () HA PACCTOAHHU 4.
Kakoea ckopocTb KOICHKA B TOT MOMCHT. KOT.da npAMad . 1/3 nepneHInky 1sapHa 7

B
c_M M D

35, (TaMDOBCK. HH-T XHM. MAIIHHOCTD., 1989)

Kpupowun ()4 r BpalacTcs ¢ NOCTOSHHOM Yr10BOM CKOPOCTLEO . OMPCACAMTh AN JAHHOTO MOMOMKCHMA MCXAHH3Ma a0co-
JIOTHVIO CKOPOCTbL M a0COMKOTHOC YCKOPCHHC KOJICUKA AJ. KOTOPOC MOWKCT CKOIbIHTH OJHOBPSMCHHO BJOIbL Ky.auckl (7 W Honoa-
BHKHOH TOpHOHTAIBHOH npaMoii DI, OK = KB,

12



36. (Tvaeck. noautexH. ue-T. 1983)

HaliTi reoMeTpHYECKOEe MECTO MTHOBSHHEIX IEHTPOR YCKOPEHUE KPecTOBUHBI 4 mpH & = const;, (), ('O — mpanoi,

37. (TyabcK. MOJIMTCXH. HH-T. 1988)

Haitti noctpoenreM MIIC kpecTOBHHBL 3Had B JAHHBIH MOMEHT YTIOBYIO CKOPOCTE ) = 2 ¢, paccTosmue (h( = 10 cM u
Y01 o0 = 60°, onpeIeIHTE CROPOCTE TOUKH K, MpHHATICKAMICH 3BeHY 3. CTepkHi [ H 2 NePIeHTHEY JIAPHEL

38. (HosouepracCK. MOTATENH. WH-T, 1984)

OnpeacnuTb, KAK (DYHKIMHA BPCMCHHM BCIHMHHBI CKOPOCTH M NOJIHOC VCKOPCHUST TOMKH A NCPCCCUCHUA napaldob _1,2 =2pxc
OpAMOH, OpoX0IAEi Yepes (POKVC MapadoIbl H BPALIAIOIIEHCA BOKPYT HETO € NOCTOAHHOH YII0BOH CKOPOCTBIO . B HAYATLHBIN MOMEHT
TPAMAL COBNAIATA C OCHIO (.

39. (TaMOOBCK. HH-T XHM. MAIIHHOCT)., 1987)

Aee mpaveie 41 1 BY Bpamarotrca BOKpyT Touek -1 H B B 0JHY CTOPOHY C VTTIOBHIMH CKOPOCTAMH @ M 20. B HAMATEHOM T10.10-
KCHHH 00C NMPSIMBIC COBMAJATH C HAMPABICHHCM NPsiMOE /3, OnpeacanTs, KAKY K TPACKTOPHEQ GIIUCLIBACT TO'MKA HX MCPCCCUCHAS, A
TAKKE CKOPOCTD H NOJIQECHAE 3TOH TOURH OpH o = 307,

13



40. (CCCP. 1981, 8 6ax108B)

Ma1puHE O¢KHAT ¢ TOCTOMHHOH CROPOCTBI) V H ¢ MOMOIIBK) BOTAT KATHT mEped cofoi 0001, HMEHIMMNA (JOPMY YTTHICA ¢ MOy -
OCHMH a M b (@ > b). Touka KaCAHUH BOAKIA ¢ 000.I0M HAXOIWTCH HA TIOCTOAHHOH BLICOTC /1 HAJ cM.ICH. BhIpaiuThk vIIOBY O CKOPOCTL

«» 0003a, KaTALWECrocH OC3 MPOCKAILILIBAHKA, KAK (DY HKUMIO OT . [3. Beiuucaurs o npu (X L AN

‘(u,‘

o
( , b
»l L
M %y 1N

+1. (Jlur. CCP, 1987)

Koabuo 1/ coOCIMHACT KaUMAOIMICA CTCPIKCHD ()1 ¢ HCMOABHAHLIM KPYTIIbIM KOHTYPOM paanyca K. OnpcacinTb OTHOCHTCb-
HYO CKOPOCTh M OTHOCHTC.IBHOC YCKOPCHHC KOMbLA A/ B NOJOMCHHHN, YKA3AHHOM HA PUCYHKC, CCIM YII0BAsl CKOPOCTh CTCPIHKHA (),
VLIOBOC YCKOPCHUC &), (X7 = 2R, OC' L (A

42, (¥30. CCP., 1988)

KoHubl .1 1 /3 TOHKOrO CTCP KHA ATHHOH / IBHACYTCH MO NPAMBIM THHAAM (1 M ()3, BHCWUHHH YrO1 MCAIY KOTOPBLIMH PABCH (.
JOKaTh, UTO NPH IBHZKCHHH CTCPIKHS B ILIOCKOCTH YEPTCHE ¢r0 MIHOBCHHBI UCHT CROPOCTCH ONMUCHIBACT OKPVKHOCTE PaIuyCa //sin
o,
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3. NNOCKONAPANNENLHOE ABUXEHUE
OUCKOB N NNACTWH

1.(CCCP, 1981. 5 banmnos)

Kpueownn (31 1amHbl / BPAIMACTCH € YTJIOBHIM YCKOPCHHCM £ BOKPYT OCH () HCMOABHIKHOH INCCTCPCHKH W HCCCT HA KOHIC -1
ochk apyroi mwecrepenkn. lecrepeHkr OXBATBIBAKTCA UeNbE. HAATH CKOPOCTD B YCKOPEHHE TOUKH A IOIBHKHON IWECTEPEHKH B
TOT MOMEHT, korma 4A{ | (24 ¥ yrioBad CKOPOCTh KPHBOIIHNA PABHA (.

2. (CCCP, 1982, 5 dannos)

Juck paguyca K KATHTCA 0€3 CKONBKEHHA MO TOPH30HTATIEHOH IMIOCKOCTH H BEITAIKHBAST BREPX BIOBb HANPAB/AIIICTO M-
33 TOHKHH cTepskcHb K. TIpH 3T0M CTCPKCHB NCPCMCIIACTCS B ILIOCKOCTH JBHAKCHHUS THCKA MO ¥LIOM (¢ K TOPH30HTY. B 1aHHOM
MOJIOKEHHH CHCTEMbI H3BECTHBI TAKIKE CKOPOCTB V,; H YCKOPSHHE ¢, LEHTPA JHCKA W yroi ¢. OupeseInTs CKOPOCTh H YCKOPESHHE
CTEPAKHA B VEA3AHHOM OIOKEHHH CHCTEMBIL.

3. (CCCP, 1984. 9 6annog)

B mockoM MexaHuive kpusowsn O CBA3AH WAPHHPHO CO 3BEHOM 2 CTepiHEM 5. IBHMKYIIHMCA B IUIOCKOCTH MePTEXA H
0Q30TPBIBHO CKOJB3AIIAM II0 IOBEPXHOCTH HENOIBHKHOTO LIUTMHAPA paguyvca ». HaliTe pagmyc KPHBH3HBI TPAEKTOPHH TOYKH [
iBeHA 2 B MOJIOMEHHH, YKA3AHHOM Ha pucyHke. ecan O =R, 04 L OC

2

4, (CCCP, 1986, 6 dannos)

Kpupomum ()¢); JMHHLI # BPAIIASTCA ¢ MOCTOSHHOH YITIOBOH CKOPOCTEIO @ BOKPYT ocH (). ITpu 3TOM Kozeco ! paguyca », IPH-
BOTHMMOC B JBIDKEHHE KPHBOIIHIOM. KATHTCA 0€3 CROMB/KEHAS N0 BHYTPEHHEH ITOBEPXHOCTH HEIOIBIKHOIO IIAIHHAPA paiuyca R =
2. OnpeaenHTe TPAEKTOPHIO TOUKH M. a TAKUKE €€ CKOPOCTE H YCKOPEHHE B #BHCHMOCTH OT ¥I1a ¢. IIpm ¢ = 0 Toura Af HaxoxuTCA
B TAKOM TIOJIOKEHHH, UTO LSOO =1,
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5, (PCOCP, 1984, 3 Sama)

Koacco paauyca R karutcs 062 CKOIbKCHUS B BCPTHKANBHOMN [UIOCKOCTH NO FOPH0HTAILHOMY penbey. HaliTn aam Bcero3mox-
HEBIX 3KOHOB JABIDKEHHA LieHTpa () TeOMETPHYECKOe MECTO MTHOBEHHBIX LIHTPOB VCKOPEHHIT Koleca B CHCTEME KOOPIHHAT (Jx). KO-

TOpAs MePeMeIUAeTCA TIOCTYIATENBPHO BMECTe ¢ TOUKOH ().
Yi

Ko

6. (PCOCP, 1985, 5 bannos)

JBY XCTY ICHYATHIH LMIMHAP KATHTCs OC3 CKOJILKCHMA N0 HCNOABHKHOM MJIOCKOCTH, MMCS B QAHHBIH MOMCHT CKOPOCTb H ¥CKO-
peuue ucHTpa v = | m/c, aq = 1 w/c”. HaiiTi B N.10CKOCTH ABIDKCHHA TOUKH (J JPY VIO TOUKY LHNMHAPA, HMCHOLLYIO [0 MOIYJIHO Ta-
KMC #C CKOPOCTB Vi M ¥CKOPCHUC ay, (K = 2r = 2 M).

7. (PCOCP, 1986, 5 6amwion)

ILiacTHHa 2 BPAIIACTCA PABHOMEPHO B INTOCKOCTH YCPTCIKA. H CTOPOHEI €€ MIPAMOIO YIIA CROIb3AT IO pe6paM masa AB. Or[pe-
ACTHTE CROPOCTE MTHOBCHHOI'O IICHTPA ¥ C[(OpeHI{ﬁ H VCKOPCHHE MTHOBCHHOTO LICHTPA CICOpOCTCf[ ILTACTHHRH.

8. (PCOCP, 1958, 3 darta)

Onucare 0CODSHHOCTE PACIIONOKECHHA BEKTOPOB YCROPEHHH TOUSK KATKEA. MEPEKATHIBAKIIErocs 110 TOPHIOHTANBHOH NpaMOit
622 NPOCKANIBIBIBAHKS C NOCTOSHHOMH YITI0BOH CROPOCTHI. HANWTH IeOMeTPHHeCKOS MECTO €0 TOHEK. ¥ KOTOPBIX B JAHHBIA MO-

MEHT BPEMCHH PAIMYCHI KPHBHIHBI TPASKTOPHH [ = c.
9. (PCOCP. 1990, 5 bannos)

Toukwuit cTepikcHb A3 ATMHOH 2/ M ABHMCTCH NO MHCPUHK B TLIOCKOCTA X, [TOJOMCHUC CTCPIKHSL H HATIPABACHHC CKOPOCTCH

TOMCK + M /3 B HAMAIbHBIA MOMCHT BPCMCHH ¥ Ka3dHbl H] PHCYHKC, MM 3TOM v, = V3 M/C, o =00°, B = 30° OnpcacnuTh NONOKCHHC
TOUKH .1 (¥ ;. V%;) CTCPKHA B TOT MOMCHT, KOIAA CC OpAHHATa Oy ACT HMCTb [CPBbIH MAKCHMY M.
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10. (BCCP, 1986)

Touku A, 5. C, 13 apuakyres B imockocTn x(Ov, B HCKOTOPBIH MOMCHT BPCMCHH OHM SIB.BIHOTCH BCPLUHHAMM KBAAPATA CO CTOPOHON
{. ¥Yraxwure, Kakue w3 1ouek <, 3, C, [ MOryT NpHHANIC:KATS OAHOH W10CKoit Purype. OnpeacniTs ¥ rNOBYE CKOPOCTh H ¥ III0BOC YCKO-
peHue wockol guryper. Yekopenusa touek 4. B. C. D) paBHBI ay. ds. ¢, Qrr.

y ag 4.
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S | o
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11. (BCCP. 1988)

TTomynuneHap paguyca ». ABATAACH NPAMOAHECHEO C MOCTOAHHOH CKOPOCTBEQ it. MPHBOHT BO BPAUICHHE OMHPAOIIHICT Ha He-
ro crepskerb (4 amuset { OnpeseIuTs CKOPOCTD V,; U YCKOPEHUS 4, KOHI CTEGKHA B MOMEHT, KOraa ¢ = 45°.
A

12. (T'pys. CCP, 1986)

TTaacTuHKA -1 MCPCMCITIACTCA TO FOPH3OHTAILHOH MIOCKOCTH Mo 3akoHy S, (1) = 0,1 (t4 + 7.50) m. Ha nJacTHHKC HAXOIHTCS KATOK Pa-
amyca R = 0,2 y, 0OMOTAHHBIH HCPACTHKUMOH HHTBIO, KOHCIL A KOTOPOH 3aKpemiIcH HA CTeHe, CUNTM, YTO CROJLKCHHC KATKA N0
MIACTHHC H HHTH M0 KATKY OTCYTCTBYCT, ONPCACINTS B MOMCHT BPCMCHH £ = ()5 ¢ yexkopeHnst Touck f3, (', /) kaTka,

E B

A

| Saft)

13. (¥36. CCP, 1983)

Jpa 3yOuateix koacca; 7 —paanvea rp = 0,73 M U ¢TvICHUATOC 2 — PAIHYCoB 72> = 0,53 M u K = | M MOMCILCHBI MCHKAY HCNOA-
BHKHOH 3 M MOABMIKHOHN 4 3v0UaTLIMM PCHKAMY, KaK MOKAMHO HA PHCYHKC, UCPC3 Kakoe BPCMIL KQICCO / CTONKHCTCH C KOJICCOM 2,
CCaM peiika 4 TBMLACTCH CO CKOPOCTLIO v = (0.5 M/C,

17



14 (YCCP. 1985)

Koneco. paamyc xoToporo K, xaturcs 0e3 CKOJEXKSHHA 10 TIPAMO.THHEHHOMY HENOIBIKHOMY peiIbCy. CUHTAS HIBECTHBIMH B
MAHHBIH MOMCHT BPCMCHH YCKOPCHHS LICHTPA KOJICCA d = &1 W TOUKH KACAHHA KOJICCA C PCIBCOM &p = d», HAHTH B 3TOT MOMCHT BpC-

MCHH CKOPOCTE H YCKOPCHUC TOYKH A.
A

15, (JI., 1983, 3 Gamna)

O0pyu pazmyca #, CKATHBAACH DE3 CKOIBKCHHA II0 HAKJIOHHOH ILTOCKOCTH, IIPHBOIHT B JBIDKEHHE KOISUKO Af. HATETOE Ha
00pYY H HCMOABMKHBIH CTCPKCHB 173, mapanIcabHblil HAKIOHHOH MIQOCKOCTH H OTCTOSINHI OT HCC HA paccTosHuu /, Tpeucdperas
pasMepaMH KoJeyka Af. ONpeae.IuTh ero CKOPOCTh H VCKOPEHHE OTHOCHTENIBHO 00pYUA, €CTH CKOPOCTh H YCKOPEHHE MEHTpa 00py-
Ya — Vg H .

16, (J1.. 1984)

JBa crepiua K1) W NP, 3KCCTKO COCAMHCHHBIC B TOUKCS 1), MBMKYTCH B MIOCKOCTH TAK, YTO BCC BPCMS MPOXOISIT UCPCS MY (DThI,
RauAOIIHECS OKONO HENOIBIGKHBIN TOUEK . H 5, COOTBETCTBeHHO. OIpeaeTHTh BETHMHHE CROPOCTHE H YCKOPEHMA TOYKH [ B yia-
3AHHOM HA PHCYHKC MON0KCHUH, ccnn A3 = f, ZDAB = o, » = consl = oy,

D

17. (M., 1977)

PagHocTOpoHHHI TpeyronbHUE < BC ABIKETCA B CBOCH ILIOCKOCTH, CKOJIB3 DOKOBBIMH CTOpOHAME 10 omopaM A u N, Yrnosas
CKOPOCTH TPEYTOIBHHEA MMOCTOAHHA. [N YKA3aHHOTO HA YEPTERE MOIOMSHHA ONPESICITHTH ¥CKOPEHHE TOYKH (. eCIIH PAaCcCTOSMHHE
AMN =aun CAM=CN.

18



18. (M., 1982)

[Mnacrunka ABC) obkaThBACT OC3 CKOILKCHHUS OKPYKHOCTL PATHYCA F, NPHUCM YTIOBAS CKOPOCTL ¢ MTACTHHKH nocTosiHHa. Jo-
KA34Th, YTO MFHOBCHHBIH LICHTP YCKOPCHUIH TTACTHHKM HANOIHTCH B TOMKC (J.

B c
m(
_ LA

19. (M., 1982)

Karsuiics 663 CKOIBKEHHA 110 TOPHIOHTAIBHOH [IIOCKOCTH WH THHAP PAIHYCOM + KOHTAKTHPYET ¢ OPycoM .. KOTOPBIH CKOIIb-
AUT 10 ICIOCKOCTH. IIyCTh CROPOCTS Opyea V. YCKOpeHHe dy. HaliTi CKOPOCTh M YCKOPEHHE TOUKH OPYCA. KOHTAKTHPYROLIEH C Lu-
JHHAPOM. OTHOCHTEIBHO ILTHHIPA.

‘;&I
o | bo

200 (benopycck. NONHTEXH. HH-T, 1984)

Juck paguyca R xatHIcH 03 CRONBKEHIS N0 TOPH30HTAALHOH npsmvioil. CropoCTs €ro LeHTpa noctoanta. OnpeaenTs reo-
METPHUSCKOE MECTO TOUYCK JUCKA, 111 KOTOPBIX HANPABICHHS CKOPOCTH H YCKOPEHHS COBHATAIOT.

21. (BpsaHCK. HH-T TPAHCNIOPTH. MALOHHOCTP.. 1988)

Jano, R =1 M, vy = 2 m/C, an = 4 v/c. Koacco xatutes 0¢3 CROIbKCHE, ONPSISIMTh CKOPOCTH H YCKOPCHHS TOUCK 00013, KO-
TOpbIC pasHOy 1ancHst o MLIC 1 MLLY koocca.

22, (MpxyTCK. NONMTCXH, HH-T, 1983)

Koneco pammvca # kaTuTea O€3 CROMBIKEHHA BHYTPH HEMOABIMKHOTO KOTeca paauvea K (R > r), HaliTH YCKOPEHHEe MTHOBEH-
HOTO HEHTPA CROPOCTEH MOTBIYKHOTO KOJIECH, ECIH CKOPOCTE ET0 NEHTPa (' MOCTOAHHA U paBHA V. HalTH TAIKE YCROPEHHE HAMBEIC-
mei TOYKA KOIeCa (TOHKH .4 ).

23.(MATH, 1977)

TlomynuaRHEAD, COBEPIMIAL kateHHE D3 CROMBLKEHAA, KOIe0NeTCA MO 3aKOHY O = sin(pf). OnpenenuTs yCKOPEHHE TOUKH KOH-
TAKTa B T¢ MOMEHTEL KOTIa 0 =0 H O = | paj. Paauyc momvOHIMHAPA paseH R,

19



24 (MATH, 1980)

Taxemslit THCK paauyca R CRATHIBACTCS HA ABYN HEPACTAKMMEIX HHTAX, HAMOTAHHBIX HA Hero, CBOOOTHBIC KOHIBI HHTCH 3a-
KpenacHsl, HHTH npH JBIGKEHUM JHCKA NOCTOSAHHO HATSAHYTHI, B HEKOTOPBIH MOMEHT YIJIOBasA CKOPOCTDb JUCK PABHA ¢, A YOI MEK-
Ty HUTAMVH o, KakoBa B 3T0T MOMEHT CKOPOCTL LIEHTPA AHCKA?

25. (MATH, 1983)

Juck pamayvca R 00KaTRIBACT HEMQIBHYKHBIH AUCK PAaIUyCa 2R, H IEHTP MATOTQ AHCKA COBCPIIACT OQHH 000POT BOKPYT
NEeHTPA OOMBINOTO THCKA MEPBLIH Pas CHAPYAKH, 4 BTOPOH pas W3HyTPH, CKOJBKO pas 00CPHETCH MaTbIH JUCK BOKPYT CBOCH OCH B

MEPBOM H BO BTOPOM CIyHanx?

26. (OMCK. IOTHTEXH. HH-T, 1984)

Crepaens (24 nnuHoil 2R BpawacTCs BOKPY T CBOCHO KOHUA () no 3ak0oHy <p = 1/3 sin(m#/3). Apyroi ¢ro KOHCL 33KPCILICH
LWIAPHHUPOM HA OKPYIKHOCTH AHCKA PaAnyCa K, KOTOPbIH MOKCT CBOOOJHO CKOIBZHTD MCHIY ABYMS LIAIKHMA NAPAUIC/ILHBIMH
HANPasasowusu (3 u f. HaliTh CKOpPOCTE H YCKOPCHHC LCHTPA (' THCKA B MOMCHT BpCMCHH [ = 1/2 ¢, R =9 cm.

27. (Omck. noauTexH. HH-T, 1984)

B xpyre paauyca R BeACTCA KPHBOIIHIIOM T THHOH / MATLIH KPYVT, KATAHICS M0 SONBNIOMY 0¢3 CRONBkeHMA. Jlara ¥TioBad
CROPOCTE @ KpUBOIIHTA, HaliTe Ha 000/1¢ MAIOTO KPyTd TAKYIO TOUKY A, YTOOBI HAMPABICHUE €¢ CKOPOCTH V MPOXOTH.IO OBl Ue-
Pes TOUKY ., H ONPSACTUTE BETHUMHY V B MOMEHT, Koraa .4 | OB,




28. (OMCK, MOAMTCXH, HH-T, 1985)

11xHB pagnyca # BPATIACTSS BOKPYT CBOCH OCH ¢ MOCTOAHHOHN YIIOBOH CKOPOCTHID . Ha MIKHB HAMOTAHA HHTL, K CBODOTHOMY
KOHLY KOTOPOH NMPHEPEILIEH NO3YH A7, JBHAKY IIHHCA MO CTE[KHID A 5. NPOJOIZKEHHE KOTOPOTO NEPECEKAST OCh LIKHBI MO MPAMBIM
¥rI10M B Touke (). OnpeienTs CKOPOCTE V MIOTIVHA B 3ABHCHMOCTH OT paccrosHus UM x.

29. (Omck. noaaTexH. HH-T, 1983)

Juck paguyca ¥ KaTUTCA BHYTPH UHIHHIPHYECKOH NMOIOCTH paIuyca K. IPIDKIMag TOHKHE 00pvd paauvea p (r < p < KR).

HalfTe YyTIOBYEO CKOPOCTB 00pYY4, €CTTH JTHHEHHAA CKOPOCTh UEHTPA THCKA PABHA V. ITpockanp3sBaHHe IPH IBIKEHHH OTCYTCT-

30. (OMCK. OTUTEXH. HH-T, 1986)

Kpusommin (4 muaHETAPHO-KYIICHOTO MEXAHH3MA, BPAIACE BOKPYT OCH () ¢ YTJIOBOI CKOPOCTRIO )y, IPHUBOIUT B ABIDKCHHE
CATC.LTMT /), CBS3AHHBIE [IAPHUPHO CO CTCIPKHCM 3, CTCpKcHb 2K B CROCM JABIKCHHM BCC BPCMSI MPOXQIHT HCPS3 HCMOABHAKHY HO
Touky (. OTNpeIeauTh BEMMUAHY CKOPOCTH TOUKH CTepAHA BF. cOBMaJaromeit B JAHHBIH MOMEHT ¢ TOUKOH (', €CI B 3TOT MOMEHT
KpUBOLHO ()1 33HUMACT BCPTHKATLHOC NONOKCHUC, yron ¢ = 30°, a yroa 10 = 90°, Paany¢ HCNOABWIKHON WICCTCPHU — 27, NOA-

BHZKHOW — 1, AB = r.\ﬁ.

31. (TamBoBCE. HH-T XHM. MAHHOCTP., 1988)

OxpyKHOCTb paauyca K karHTcs OC3 CKOIbECHHA MO BHY TPCHHCH CTOPOHC HCMOABHKHOH OKPYKHOCTH paanyca 2R, npr
3TOM CEOPOCTE €€ IIEHTpa MOCTOAHHA H paBHa v. HaliTH ypaBHEHNE TPaeKTOPHEH NPOH3BONBHOH TOYKH .}/ MOABIKHOM ORPYKHO-
CTH,  TAKIKC CKOPOCTB B ¥CKOPCHHMC 3T0M TOMKH B MPOM3BOILHBIA MOMCHT BPCMCHN, B HAMATILHBIH MOMCHT BPCMCHH TOUKA A
COBIIATACT C TOYKOH 34, KaCAHAA OKPYKHOCTEIH.
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32. (TaMOOBCK. HH-T XHM. MAIIMHOCTD., L989)

Jea creprus AB u AC CBA3aHBI MAPHHPOM A H KACAKOTCA HEMOABHAKHOTO KPVra ¢ IEHTPOM B TOUKE () H panuycoM R, IllapHup
A aBuskerest no npayo# A ¢ nOCTOAHHOH CKOPOCTBLIO v. HaliTH YIIOBbIC CKOPOCTH W ¥ IJIOBbIC ¥CKOPCHUSI CTCHKHCH B TOT MOMCHT,
koraa A0 = 2R,

A

33, (TaMOOBCK. MH-T XHM, MAIUHHOCTP., 1989)

O6ox paguvcom R karures 0C3 CKOJIbMCHHS M0 FOPUIOHTANLHOH NSIMOM € NOCTONHHOH CKOpOCTLIO v cro ucHTpa (7. Crep-
sKeHb .4 B. Bce BpeMi Kacaach 00013, TBHKETCA B IIOCKOCTH 0001a TAK, HTO KOHEL CTEP:KHA B CKOIB3HT IO MPAMO {1} ¢ TOH ke
[IOCTOAHHOH CKOPOCTEIO V B MPOTHBONO.I0KHYH CTOPOHY. (0001 H CTEPIKeHb B TOUKE KACAHHA COSIHHEHDB] MATCHBKHM KOIEHMKOM
M. Onpegennts mpu & = 60° YII10BYIO CKOPOCTh H YITIOBOE YCKOPEHHE CTEePIKHA. CKOPOCTH KOJI@UKA OTHOCHTEIRHO 000Ja H
CTCPACHA. ADCOTHOTHBIC CKOPOCTh H Y CKOPCHHE KOJICUKA.

N

A

34, (TvIbCK, DOJMHTCXH, HH-T)

CrepoxeHb A IBHKETCHS B BEPTHKAIBHOM IDIOCKOCTH TAK. YTO KOHRL . €ro CKOIBIHT CO CKOPOCTBH) ¥, MO TOPHIOHTANBHOH
mpsinof Od. a apyToi ToUroi B KACASTC HENOIBUAKHOM [I0IVOKPYKHOCTH panuvca . Onpenennts yCROpeHHE KOHUA O CTeKHI B
TOT MOMEHT, KOTJA CTeP/KEHb COCTABIALST C FOPH3OHTOM ¥rox o A0 =/,

35. (Tvasck. monmuTexH. uH-T. 19835)

Koneco karutcs He2 npocKkaib3IslBAHMS 110 MPAMOIHHCHHON HANpaB piroweil. JJoka2ars, 4o paguyC KPHBHAHEL TPACKTOPHA

Tr000H TO'KH AL, eskaui Ha 00018 KOIeCa. PABEH ¥ IBOSHHOMY PACCTONHHIO OT 3TOH TOUKH 10 MCHOBEHHOI'O LEHTPA CKOPO-
CTeH.

36. (TyabCK, MONKTCXH, HH-T, 1987),

Koaeco raturca 0e3 IpOCKATB3IBIBAHHA, CKOPOCTE LISHTPA KONECA MOCTOAHHA. PAIUYC KPUBIMHBI TPASKTOPHU TOYKH .4 PaBeH
JuaMeTpy koneca. Haiita yrox o.
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37, (Tyneck. noauTexH. HH-T, 1Y87)

Kak craraHs ey coboil patveps [, By, [, AV (BCHBEE MEXAHIUIM, CCIH TOMES 1 IBHMETCH MO npasoi?
R,

Ra

38. (TvnbCcE. moaNTEXH. HH-T, 1988)

npﬂ“ﬂ}'m:{l-l{h!ﬁ T“Dl:’}TO.'ILEIHK ABHMRCTCH TAK, MTO CH) KITCTE CEOIBEAT MO HCTIO BHAH LN ]Iil]'l'pﬂl!ﬂs[lﬂlll:ﬂ}l, ﬂpH ATOR _"nT,HI:II'!EI!-I
cropocTh o nocTosuua. Hadirn MLLC s MLLY Tpeyroasmmra,

39 (CHI, 19923 Ganna)

[Mpasoy ronsHsi TpeY roasank A 80 co croponoit 458 = a.ﬁ (81) 1 vros o= 307 npy BepIuMHE A NBHGHETCH B IUOCKDCTH T, YTO o,

=a.= 1 amic’. avy= 10 w/c. Yexopenna Touex B u  HANPABICHH! N0 CTOPOHAM TPEYTONBHAK, A CROPOCTE TOUKH .4 NepTHINKY IADH
AC Onpesenurs cropocts Todek By () 60/t HIBECTHO, YTO OHH HE NPSBRILAKT 00 MOTY T CROPOCTH TOMEH 4.

A

v+

i

). (Poccra, 1996, 3 Gammos)

MoaynaockoCTs [T ICPCKATHBACTCH 63 CROIBACHHA N0 HENOABMAHOMY JHCEY patuyca K. JIBMACHHE N0V II0CKOCTH MPOHC-
XOJHT C NOCTOMHHONH YII0BOH CKOPOCTRID . ONPCAcinTh reoMETPHUCCKDE MECTD TOUSK NMOAYTIMOCKOCTH, VCROPCHHA KOTOPLIX Ma-
paane sHE cTopose 4,

41. (Poccua. 1996, & Ganmow)

Ouck pagnyea B garured 603 CROIBKCHII 10 HCNOIBH#KHOH nuockocTi. CROPOCTs H YCROPCHHE UCHTPA IHCKA B JAHHEI MO-
MEHT BPCMCHH PAEHLL, COOTECTCTECHHO. v H 2. ONPeIciiTe CROPOCTE H YCKOPCHHE KOHLA S HHTH, HAMOTAHHON HA AHCE, SCH HHTE
COCTABIHCT C TUIOCROCTBE) YIOJT L,
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42, (Poccma, 1999, 3 6anma)

B EpHBOWLHITHG-TIONSY HHOM MEXAHHIME, HI00PIHEHHOM HA DHCYHES, (34 = A8 ={ a waryu ABC npeacrasaser codoii
PABHOCTOPOHHKI TPEYTOALHAE. B 3a0aHHOM NOJOWCHIH KPHBOIIAN ()] HMECT YINOBY 0 CKOPOCTL (0 H ¥TA0EOS YCKopeHue £, Onpe-
LCAHTE YCROPEHHS TOMKN { WATY HA OTHOCHTCILHO KPHBOLUMOA H ¢C Y CKOPCHHE Kopuoanca.

C

43 (Poccma, 2000, 4 Ganma)

OnpeacanTs CROPOCTE H YCKOPCHHS TOUKH [ KV THCHOTO KIMEI MCXAHHIMA B NOTOMCHHE, OMPCICTACMOM VITIOM §, CCAH JTHH
EPHEBOLIHIE £ = r. ACCTOAHAE MEATY OCHAMH BJMILLEHHA EPHBOWANA K Ky aHCH (40 = pu A8 = r/2. ¥riosas CROPOCTE KPHEOD-
LHma o = Const,

44 (Poccma, 2000, 3 danma)

Crepscens (4] BpAIACTCE B MIOCKOCTH PHCYHER BOEPYT TOUKH () C VIAOBOH CROPOCTEI) 0 H VITIOBRIM VCKOPCHHCM £, BBITAT-
KHBaS JHCK panuyca £, ey mmiica B 310ii naockocti. ONpeieniTs CKOPOCTE M YCKOPEHHE UCHTPA IHCEA O B HIBHCHMOCTH OT
¥ A HAKAOHA CTCGHA .

45, (Vpan, Opendypr, 2000, 4 Ganaa)

Tameastii Anck paanyca [ CKATHBACTCH HA JBY X HEPACTIRHMbBIY HHTAN. HAMOTAHHLIN HA HCIO H PACNOIKKCHHBIY B CI0 ILI0CKD-
cTH. CBOGOIHEIC KOHUEI HHTCH SAKPenacHel. HHTH NpH OBIGHEHHA JHCEA NOCTOSHHO HATAHYTEL B HEKOTOPRIH MOMCHT YTIOBAN CHO-

POCTE AHCKR PABHA o, & YO MOAITY HHTAMH L Kaxoea B 3T0T MOMEHT CROPOCTE UEHTPRA ancka?

46, (CCCP, 1986, 4 Ganna)

HipecTHe! KOOpanHATEL 38vX Towek A (1, -2, -3) u B (-1. 4, 5), CROPOCTH KOTOPBIX PABHEL V4 (5. 3, 2) n v (-7, 3, -1). Morvr
H TOMER A B B NpREAIIEAETE OIHOMY TREpIoMY Ty
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47, (CCCP, 1989, ¢ dannoB)
Kpagpareag miactraka 4BCD co cTopoHOit 2/ TBIKETCA B CBOSH MTOCKOCTH. YCKOpEHHA e¢ BepmmH 4. B. (7 paBHBL COOTBET-

CTBCHHO, &4 = &, dp = &, d- = a+> ., 4 yrinoeas CKOpOCTs pagHa o. OnpeaciuTs YCKOPSHHS BCPLUKMHES /3 H YIJIOBOC YCKOPCHHC 113~
CTHHKH.
B c

A D
48, (Tamd, I'TY, 1995, 7 6a1108B)

JHCK paamyca r KATHTCA [0 FOPH30HTAIBHOM MI0CKOCTH 083 CKOUIbKCHM. CKOPOCTb N ¥CKOPCHHC LCHTPA (7 1MCKA PABHBI Vo H
¢y. cOOTBeTCTBEHHO. HaliTh YCKOpeHHe TAkoH TourH A/ 00033, 118 KOTOPOI KACATENIPHOS H HOPMATPHOS YCKOPEHH PABHBL IO MOTY -
JIK0. PACCMOTPCTE MACTHBIH YA, 1 KOTOPOrg o~ = 24,

o
|
&

49 (Tamd. IT'TY, 1995, 7 Gax1os)

Keagpar ABCD coBepuiaer II0CKOE ABMKCHHE, KACAACH BEPIIHHAME . B B ABY X npsMbIx ON] 1 (N5, IpH 3TOM v, =V = const,
ZN1ON, = 1200, Ans noaosxkcHus keaapara, koraa (.1 = a = (O3, waiitu Ha cropoHc 1)) Takyk Touky A{, A1 KOTOPOH YCKOPCHUC OT-
HOCHTEIBHO TOYKH B OYVJIeT HANPABICHO NAPAIUICIBHO A 5. BEMUCIHTE BEIMMHHY H YKAATH HAMPABICHHE ADCOTFOTHOTO YCKOPSHHS
TOUKH A,

50. (Tvneck. nonuTexH. HH-T, 1987)

Apa Jucka ! H 2, HAXOAACH BO BHEIIHEM 3AllCIUICHHH, BPAMIAIOTCA BOKPYT HEIOABIDKHBIX ocell () u O-. CTtepiHu 3 H 4 map-
HHPHO COCIHHCHBI MCHKIY coboii H B HCEKOTOPBIX TOYRKAX C THCKAMH. LL"[H IMPOH3BOIEHOTO IIONOMKCHHA MCXAHH M IIOCTPOCHACM HAil-
TH MIIC crepxseit 3 | .
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4. KAHEMATUKA CNOXHOro ABMXXEHNA

1. (PCOCP. 1982, 3 6aana)

CrepkeHb TTMHBI 20 BPAIDAETCA BOKPYT ocH () IO 3aKOHY ¢ = e~ pax. M3 ToukH A K ocH JIBHKeTCA Touka M/, Kakimy odpason
JO.KHO H3MCHATBCH BO BPCMCHH CC paccTostHuc <144 1nst Toro. urodbt abCOOTHOC YCKOPCHHUC TOUKH A{ BCCria ObI10 HATPABICHO 1O
CTEPKHEO?

D)
=<
4
>

2a

2. (JI.. 1988)

Touka A/ ABMIKCTCH MO PAIMYCY BPALAOILCTO ANCKA COIIIACHO 3aK0oHY (A = xy + v/, OnpeiciuTb 3aKOH BPALUCHWI JHCKA, CC-
JIH H3BECTHO, YTO A0COTHOTHOC YCKOPEHHE TOYKH 1/ B MOOOH MOMEHT BPEMCHH HANPABICHO MO PaTHYCY: adDCOMOTHYH) CKOPOCTh
TOYKH M B MOMEHT, KOTJA X = 2,

3. (3an.-Cud. soHa. HOBOCHOMPCK. HH-T. JKEIC3H. TpaHCH.. 1990)

Io oanopoanoii 6aike (ctpvHe) B 1mHHb /, H3rnOHBIE KONCOAHUI KOTOPON ONMHCBIBAKOTCH VPABHEHHEM W(x. [) = a cos(mf)
sin(nx//). ckoMmb3HUT KoI61O M MO 3aKoHY AV = 5(r) = vi. OnpeaeInTh COCTABILIIOMINE CKOPOCTH H YCKOPEHHA KOIbIA IIPH VC.IOBHH ¢
<</,

Y

4. (bpauck, 1986)

[0 nOBCPNHOCTH 3CMIIN B NAQCKOCTH MCPHAHAHA ABHIKCTCA TOMKA A/ ¢ HCKOTOPOH MOCTOMHHON, OTHOCHTCILHOIH CKOPOCTBI)
1. YIOBAsI CKOPOCTh BPALUCHHS 3CMIH ¢, paanye K, Tpu KakOM 3HAUCHHH U YCKOPCHUC TOUMKH OV ACT NOCTONHHBIM MO MOIN I,

Haiitu Taxke 370 ¥CKOPCHHUC,
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5. (TaMOBOBCK. HH-T XHM. MAIITHOCTD.. 1989)

Komeco panuyca R RaTUTCA 067 CKONBKEHHA [0 TOPHIOHTANBHOH IIOCKOCTH. TPH 3TOM LCHTP KOJIECA HMEST HOCTOAHHVIO CKO-
pocTs V. C KOIECOM MEAPHHPHO CBA3IH CTeKeHb 4B IIHHEI [ > 2R, BTOpPOil KOHEI KOTOPOTO CKOIB3HT MO TOi ke mnockocTH. o
CTEPIKHIO B HANMPABIEHHH 0T 4 K B IBIKSTCA TOUKA A ¢ MOCTOAHHOH OTHOCHTENBHOM CROPOCTE v, V. ONpeaennTs a0COTHOTHYR)
CKOPOCTE B A0COTITHOS YCKOPEHHE TOURH Af B MOIQMKEHHH, MOKAMIHHEOM HA PHCYHKE, KOTIA LIAPHAP 5 COBMAJACT ¢ HAMBBICIIEH
TOUKOH KOIECH, 4 CTeUKeHb HAKTIOHEH K TOPH30HTAMBHOH IMOCKOCTH 0T yraoMm 60° AJB =72,

6. (TaMOOBCK. HH-T XHM. MAIIHHOCTP.. 1989)

[110cKH MCXAHH3M COCTOMT W3 TPpex vOuarebix konec /. 2, 3 oanHakoeoro paznyca X = 1 M. Kosicco / HCNoaBHKHO. KoJeca 2
H 3 NPHUBOAMTCH B ABHMCHUC C MOMOILILIY KPHBOLUIMNA (24, BPALUAKILCIOCH C YLIOBOK CKopocThid » = 1 paa/c. [To odoay koncca 3
JBHAKCTCSL TOUKA A{ C IOCTOSIHHOH OTHOCHTSIBHOH CKOPOCTBIO ¥, = 2 M/c. OnpeacIuTb aOCOMOTHY O CKOPOCTb H aDCOOTHOC YCKO-
[PCHUC 3TOH TOUKH B MOMCHT BPCMCHH, KOIJd OHA COBNAJACT C BCPXHCH TOYKOH /3 xoneca 3 (@ = const).

v
2]
" A
ﬁ
5(C
o)
s
(o)

(0]

7. (TOABATTHHCK. MOMUTEXH. HH-T, 1987)

Juck 7 xaTuTcs 6C3 CKONLKCHHI MO HCOOABMKHOMY IHCKY 2 0T HAYAILHOIO MOI0KCHHS | ¢ NOCTOAHHOH Y ITOBOH CKOPO-
CThEO 0 = 2. [ToxsyH /A ABekeTCst BAOIL aMaMceTpa 313 no sakouy s(f) = (A = psin(m/). OnpeacanTs 1 NOKasaTh abCOIHOTHBIC
YCKOPCHMS! NON3YHA 1.1 mo.1oxcHuit 2 u 3 aucka.

20

8. (Poccus, 1993, ¢ 6a1108B)

JuCK paauycoM R KATHTCA €3 CKONBKECHHA B BEPTHKATBHOH IIOCKOCTH. Uepes NeHT AUCKD MPOXOIHT TOHKHE KAHANL, BHYTPH
EKOTOPOTrO M3 TOUKH () B TOYKY .1 B HCKOTOPBIC MOMEHT BPEMEHH /] HAYMHHACT ABHTATBCA PABHOYCKOPSHHO TOUKA A, K MOMEHTY Bpe-
MEHH />, KOTJ: KAHAT BOSPBBIE (IOCTIE HAYMAA JBICKCHHA TOUKH IO KAHATY) 34HHMAET BEPTHKATEHOS IMOTOKEHHS, TOYKA A IpoxoanT
paccTosnue, pasHoe 1.5R. AGCOMHOTHOS YCKOpEHHE TOYKA Af B 9TOT MOMCHT BPEMGHHM HANPABICHO MAPALICIBHO HOMOABHKHOI
ILIOCKOCTH, A CKOPOCTh H YCKOPEHHE UEHTPA (' PABHEL COOTBETCTBEHHO: Vo UV ap [7R. OnpenenuTs 3aKOH JBH/KSHHA TOUKH A7
0O KAHATY H €€ a0COMOTHOE YCROPEHHE MPH [ = {5 €C.IH HAWUIBHAL OTHOCHTEABHAA CKOPOCTD PABHA HYIEQ, A SHAYMCHHA ; H [2 HEH?3-
BCCTHBL,
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9. (Poccus, 1994, 4 6a1aa)
v = £ TnockocTs XOV BpawACTCH ¢ YIIOBOH CKOpO-

Touka M JBUACTCH B MTIOCKOCTH XV CONTACHO YPABHCHHMAM: X — £
CTBH) © = ¢ BOKPYI HCMOABHAKHON OCH, CH NCPNCHAMKY IIPHOH M NPOXOASLCH 4CPes HAMAIO KOOPAHHAT. OnpcaCanTs aBCONHTHOC

VCKOPEHHE TOYKH A B TOT MOMEHT BPEMEHH, KOTA) OHO BIEPBBIC MOCTE HAYT) ABH/KSHHS HANPIBICHO BAOIb MPIMOH, COCIHHA)-
el TOUKY A4 ¢ HaYaI10M KOODIHHAT.
10. (Tam0. HH-T XHM. MAIUHHOCTP., 1992, 8 Bannos)

Crepskers 13 = / IBHKCTCH B TMUIIOCKOCTH PHCYHKA. KAcasiCh CBOMMH KOHUAMH ABYX HCMOABHKHBIX TJIOCKOCTCH, 00pasyOHX

Moy coboi yroa 120°. Cxkopocts KOHUA | MOCTOAHHA 1 pagHa v. [lo crepekHeo /3 nBuskeTes ToUKa Af ¢ HCKOTOPOTT OTHOCHTCIIb-
Hoii ckopocTbio (/. Haitty 3HaucHue {7, cCH H3BCCTHO, YTO aOCONKTHOC YCKOPCHHC TOUKH Af B TIONOKCHHH. COBNAJAROLICM C CCpe-

JHHOH ( CTCPaKHSL, HANMPABICHO BIONL 1 /3.

I1. (Tam0. HH-T X¥M. MAITHHOCTP., 1993, 8 danaos)
HAnck paznyca R KaTHTCS 1O FOPHIOHTAILHOA NpAMOi Be3 ckoabkerms. CkopocTh LeHTpa (J AHCKA NOCTOAHHA H pasHa v. 1o

0001y JMCKA B HANPABICHHU. MPOTHBOMONOKHOM BPALUCHHIO AHCKA. JBHKCTCH TOUKA A/ ¢ MOCTOSHHOH OTHOCHTCILHOH CKOPOCTBED
', paBHOI Mo MOy O v, OmpeaenHTs adCOTIOTHEIE CKOPOCTE H YCKOPEHHE TOUKH Af T4 MOMOKEHAS €€ HA JUCKE, OMPEISIASMOM

YII0M O, ¥ BHA TPACKTOPHH ,-.'lﬂﬂbHCﬁlJ.lCl"O JBHKCHHA TOUKH.
[

12, (Tamd. I'TY, 1996, 8 6a1.10B)
Kpusourm (24 31ur0i R BpamacTCA BOKPYT HEMOABIGKHOH TOUKHA () ¢ YTTIOBOH CROPOCTEIO @. OOpyH ¢ ueHTPOM B TouKe (" 1

paauyca [t WAPHUPHO COETUHEHHBII B TOYKE .4 ¢ KPHBOIIHIIOM, CRO.IBIHT IO HEMOABIKHOH npavod O, TTo obpy4y ¢ mOCTOAHHOH
CKOPOCTEIO {7 ABMKETCA TOUKA A{ B HAMPABICHEN TPOTHE MACOEOH CTpeikH, H14 MOIOKCHHSI TAHHOTO MEXOHH3MA, TBHAYIOCTOCA B

mI0CKoCcTH ¥y, Koraa L4ON =30° 1 CAS || ON, HaliTH a0COMFOTHBIE CKOPOCTH H YCKOPEHHIE TOHKH AL,

13. (CCCP, 1988. 5 Ganmos)
Mpsimast A5 BpaACTSs B MIOCKOCTH BOKPY T TOUKH () ¢ MOCTOAHHOM YII0BOH CKOPOCTLEY o, BAoak npsivoil nEMKeTCH TOUKA

A Tak, uro cc a0COTOTHAY CKOPOCTL H YCKOPCHHC B3AHMHC NCPNCHIMKY TIpHLL. OnpeaciuTh a0COIHTHLIC CKOPOCTh H YCKOPCHHC
TOUKH Af, CCIM B HAYAABHbI MOMCHT BPCMCHH &y = H, &, = 0. HaiiTH X YHCICHHBIC 3HAYCHHA NPpH h =2 cM U o = 3 pan/c.

8

-

A ™~
] |
[ J O M
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14. (CCCP, 1989, 7 da.110B)

Jea o0pyua paguyca » KaTsaTes 0C3 CKOIBKCHUS N0 HANPABISIIOWCH B pasHbic cropoubl. CropocTu ucHTpos A W /3 obpyuci
MOCTOSIHHBI M PABHBL, COOTBCTCTBCHHO, Vi H vy ONpcacinTh YCKOPCHHC KO.1bUA A/, HAICTOrO HA ABa 0DPY4a, B 3ABHCHMOCTH OT
yraa ¢.

M

f—x‘i‘l
b Y
m

|

15 (PCOCP, 1985. 7 6annos)

Onpeae/TUTD 33K0H OTHOCHTSIBHOTO ABHKCHUA MOT3VHA X X(f) W 3aKOH BPAICHHA CTCPKHA ¢ = ¢ (f) TPH YCIOBHH, YTO BCK-
TOPBL CKOPOCTH ¥V H ¥YCKOPSHUA ¢ TIOT3VHA BO BCE BPEM ABHAKCHHA COCTABIMOT CO CTEpRHEM ¥Tasl 453° u 90°, cooTeTcTBeHHO, Ha-
YaTbHBIC VCIOBHA ABHKEHUA: 1, =0, ¢,=0, ¢, = 0. x =x,.

16. (As. CCP. 1984)

JTMCK ¢ TIPOPEsBIO I MOT3YHA B pABHOMEPHO BPAIIAETCA ¢ YIIOBOH CKOPOCTBIO @3y = | ¢ 1o xoay uacosol cTpexn. Kpuso-
mrun (4 pABHOMEPHO BPAIIACTCS B OOPATHOM HANPABICHHH C VITIOBOH CKOPOCTBIO &y =3 ¢ . Cumras. uto Od = r=0.1 M. 4B = 21 =
0.2 », ompeaemiTh A0COMOTHBIE CKOPOCTh H YCKOPEHKE IGHTPA MOM3YHA B B TOT MOMEHT, KO3 YTOI MEHKIY MIATYHOM A5 U KpuBO-
mHnos A4 paseH 90°,

17. (BCCP, 1982)

JBHKCHHC LCHTPA TAOKCCTH CHAPILIA 3A1AH0 VPABHCHUAMM X = V{COS®, ¥ = valSIno — g12/2 (vo. o, ¢ — const). CHapsa BpawacTcs
BOKPYT CBOCH OCH. COBNAIAMIICH C KACATCALHON K TPACKTOPHU, ¢ NOCTOSHHON VINMOEOH CKOPOCTLIO o, ONpCaciuTh B HAWUBLIC-
eM MOTOKEHHH CHAPATA BEIHYHHBL A0COMFOTHBIX YCKOPEHHH TeX TOYEK €r0 IIOBEPXHOCTH, KOPHOIHCOBO YCKOPEHHE KOTOPBIX
MAKCHMAIBHO. €C/IH THAMETP CHApA1a paBeH 211, Bpamenune 3eMIH HE YUHTEIBATH.

18. (BCCP. 1984)

CrepsxHn [ M 2, PaCnOOCHHBIC B OAHOM IJIOCKOCTH, BPALWAKTCS BOKPY T UCHTPOB (J; 1 ()2 C PABHBIMH N0 BCIMUMHHC ¥ IIOBBIMH
cropocTsaMu ». CTCPHHH COCAMHCHBI MCHAY CODOH CHCTCMOM LUAPHHUPHO CKPCIUICHHBIN [OJIZYHOB, OJAMH M3 KOTOPBIN CKO.Ib3HT
BIOJIb CTCPKHSL /. a BTOPOH — Baoub crepkus 2. OnpeacinTb CKOPOCTb TOMKM A A NOJIOMKCHUS, ¥KA3AHHOIO HA PUCYHKC. CCJIH
O, L
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19. (BCCP, 1984)

OnpeaeIuTh CKOPOCTh H YCKOPEHHE TOMKH (' IIOCKOT0 MEXAHH3MA B MONOKEHHH, VKASAHHOM HA PHCYHKE, €C.TH H3BECTHBI CKO-
POCTH V4 H Vi, 4 YCKOPEHUS TOUCK A U B PABHBI HY JTIO.

o

20. (BCCP. 1986)

Baos marvHa .45 KpHBOIMIHO-TION3YHHOTO MEXAHH3MA COBEPINAET KoneOanmd My (hra A mo sakoHy (A =5  r sin{of). Kpuso-
mEn (4 Bpan@eTcs BOKPYT TOPH3OHTATEHON ocH () MO 3ak0oHY ¢ = of. Onpeac Mty Moay.1d adCOTOTHOH CROPOCTH U aDCOMOTHOTO
veropeHus vy (prst A npu 1 =0, ccnn OA =, AC OB =2r,

21. (Kupr. CCP, 1987)

Kpusommm ()4 pamiyca 27 Bpamaercs BOKPYT ocH () ¢ IOCTOAHHOH YII0BOH CKOPOCTEIO .. Ha maiie .4 cBo0OIHO HATETO Koe-
CO PaJHyca 7, BPAIIAIOMISECA C YTJIOBOM CKOPOCTBED @, NMPOTHB YACOBOH cTpenky. ONpeJe/HMTh BEIIHHHEL H HAIPABIECHHA VCKOPEHHIH
TOUCK A/ M NV KONCCa, HAXOIMIHNCS HA KOHLAX TUAMCTPA, COBMAJAKIICTO C OChE) KPHBOILKIIA,

22, (Mona. CCP, 1987)

[To matvHy .48 HEIEHTPATEHOTO KPHBOIIHITHO-IIATYHHOTO MEXAHM3MA ABIDKETCA TOYEKA A ¢ HOCTOAHHOM MO BeTIMYNHE OTHOCH-
TeIBbHOH cropocTeio #. Kpueoumn O Bpawaercs ¢ yrioBoi cKopocThr o. OnpeaeiTs, PH KAKOH OTHOCHTEIBHON CKOPOCTH # a0-
COTOTHAA CKOPOCTH TOUKH M NMPH ¢¢ MPOXOIKISHIH YEPEs CEPEIHHY MIATYHA AB OyIeT TOPH3OHTANLHA B MONOKECHAH MEXAHIIMI,

VKA3AHHOM HA PHCYHKE, BEIHYHHY ADCOMIOTHOTO YCKOPEHHA TOMKH 3{ B TOT K€ MOMCHT BPEMEHH NPH YCIOBHH, YTO o = const. 04 =
rdB I 1=2r
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23.(JL, 1982)

OKpVIKHOCTBh PAJHYCOM # BPAIIACTCA C MOCTOAHHOM YTI0BOH CKOPOCTRIY @ paT/c BOKPYL ocH 4B, ITo oxpy:KHOCTH paBHO-
MCPHO C OTHOCHTC/IbHOH CKOPOCTBIO ¥ M/C ABMKCTCS TouKA A, OnpeacanTs, aDCONKTHOC ¥CKOPCHHC TOUKH A B TOM NOJOKCHHH,
r7e €€ OTHOCHTENIBLHAA H EPEHOCHAA CKOPOCTH PABHEI MO BEAHUYHHE, T.€. OF = i

24. (JI., 1984)

Ol'[pC,E[C.1PITb ﬂOCTOSlHH_\‘fO OTHOCHTCHbH_\‘PO CKOpOCTb no.n_vna JI) KpHBOLLlH]'IHO-]'IOJ'I'}_YHHOFO MCXAHH3MA B NMONOAKCHHH, \ Ka-
JAHHOM HA pHC_VHKC. CCIH Ifl'3BCCTHO, YTO aﬁconmmoc yCKOpCHMC nom_vua /) B ATOT MOMCHT BpCMCHPl HE].FI])E].BJ'[CHO BI0.1b ].I.IﬂT_YHE].
AB, Yriaoeas CROpOCTh Oy KPHBOIUHIA MOCTOMHHA,

AB
.73

25.(J1.. 1985)

JHCK BPAIACTCS ¢ MOCTOAHHOH YIVIOBOH CKOPOCTHIQ @ BOKPYT HECHTPAIGHOH OCH, TICPTIICHIHKY ILIPHOH TLI0CKOCTH TUCKa, M3 1eH-
Tpa () ABHAETCA B PATHATBHOM HAMPABICHHH TO4EA AJ, Ee HAMAIBHAA OTHOCHTENBHAA CROPOCTE PABHA Vi, KAKOBO AOKHO OBITH VpaB-
HEHHE OTHOCHTEIRHOTO ABFCHEA TOUKH (JAf  x  x(f) mmst ToTo, 4TO0B ¢¢ a0COMOTHOE YCKOPEHHE BCE BpeMs OBIJIO PUBHO ¥CKOPE-
Hur0 Koproauca.

/!

[MpsimOuHCHHBLA cTepcHb A3 A1uH0R / = 1 M CKOIB3MT CBOMMH KOHUAMH BA0/b OCCH KOOPAMHAT, OPH 3TOM v, = 2 M/Cc =
const. Bnone crepskHS B HANMpaBIeHHH OT .1 K B aBmxercda Touxa A/ ¢ MOCTOAHHOH OTHOCHTEIBHOM CKOPOCTBEO v, = 2 M/c. Ompeae-
THTB ADCOMOTHOS YCKOPEeHHE TOUKH A/ B TOT MOMEHT. KOT1a OHA OKa:keTcd paBHOYIaneHHOH 0T MLIC u MILY crepskus 158, YuecTs,
YTO B 3TOT MOMEHT Vroa ¢ = 71/6.

26. (bpAHCK. HH-T TPAHCHIOPTH. MAITHHOCTP.. 1988)
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27. (MATH, 1985)

B3aMMHO TePOCHIHKY TAPHLIC HATPABIINIHS (Jx; M (1) B ICIOCKOM MEXAHIZME BPAIAIOTCS 3AMETICHHO BOKPYT OCH HIAPHHPA
(), KOTOpas MEPNEHANKY. IPHA TLIOCKOCTH (Jx 1), OJHOBPEMEHHO CTCPACHE A8 CKOIB3UT CBOMMH KOHIAMH BI0.Th HATIPABIMIONIHX

Ox; 1 Ovy. HaiiTH v3;5 M a5 . €CTH W3BECTHBI 3HAYEHHA CIeIVIommN Benuuue: 4B = 10 cm. B =607 v55 = 10 cafe. a5 = 20 \ﬁ

ew/ct. o =243 ¢ g =12¢"

28. (TanOOBCK. HH-T XHM. MalIMHOCTP.. 1986)

B mexanmsMe (J4BC KPHBOIMIA ©py paBHa L ¢ ' 04 =r =1 oM. CO = 2r. Z4OK = 60° 04 L AB. DC 1 CO. OnpeneInts
YTIOBYEO CKOPOCTB Ky.HeH €D, ec af” = 1 cw/c™, 0.8 < I7)™ < 3 cw/c .

D

29. (TamOOBCK. HH-T XHM. MALIMHOCTP., 1988)

[Toa3vaer 4 v B IBIAKY TCA IO TOPH3OHTATBHON HANPABIAKWEH £V B PA3HBIE CTOPOHBI C NOCTOAHHBIMH CKOPOCTAMH V; = V H Vg
2v. OnpeJeIuTh 1A JAHHOTO TIOJIOMKCHHA MEXAHH3MA YIIOBVIO CKOPOCTH H YITIOROE YCKOpeHHE cTepkHA (7). ROTOpBIH MOXKET

CKOJIB3UTD B MY (JiTe M U MOBOPAMHBATECH BMECTE C HEH BOKPY I HeNno IBmkHOH Touku O, 4C = CB =
c

30. (Poccua, 19935, 5 6a1108)

KonbucoOpazHbiii skC100 paIuyCcoM 7 BPALLACTCS C NOCTOSHHON YIIOBOH CKOPOCTBIO ¢ BOKPYT OCH, NCPNCHIHKY THPHOT Cro
MIOCKOCTH M MPOXOIAINCH HCPE3 TOUKY ()1, JCHKATIVIO HA OCH ke 100a. Kpusoumn (A4, mMCiomuii npoJonsHy > TPOpesb, Bpala-
CTCAl B MPOTHBOTOIOKHOM HATPARICHUH ¢ YIIOBOH CKOPOCTBIO 2¢) OTHOCHTCILHO KCI00a BOKPYL TOUKH (J, HAXOAMILCHCS HA 01-
HOM JHAMCTPC € TOUKOH (7] M KCCTKO CB#3aHHON ¢ kcaodou, CrepicHb (mr(T) A, NCPNCHIHKY TAPHLIA NNOCKOCTH KOIbLLA,
CKOJIb3HT OJHOBPCMCHHO B 3KCI00C M Npopesn KpHBowKna. IpeHcOperast TOAMMHOR KONbUA, ONPCIACINTD BCIHUHHY YCKOPCHHA
wTH(Ta M KaK P¥HKUHIO ¥I1a noBopoTa anamMcTpa (4 (7 (118 ¥ rNOB, MCHBIUNX T0/4), CCIH B HAMANBHBLIH MOMCHT BPCMCHH MPSMbIC
10w O cornataan,



31, (Poccua, 1995, 5 Gannos)

KpHBOMATHO-IATY HHEIT MEXAHIIM COCTOHT W3 KpuBommuna (1. pasHoii eMy AMHHL maTvHa 4B H BIBOe GOIBINETD HX M-
TvHa B CropocT Touer 4 B O paBHBL, DOCTOAHHEL B HANPABICHB] B PAJHBIE CTOPOHLL. B NONOMeHNN, YEATAHHOM HA 4EPTEKe,
KOT 3 KpuBomHn (04 pacnomoses BEPTHEATLHO, 4 matyH A5 emy nepnesansy mapeH, OnpeIeInTs OTHOMEHHE YIIOBRIX YCKOpE-
Hil maTvaos 48 n BC

32, (Poccua. 1999, 6 Ganmos)

Moaykpy rasii TongaTes 4 paonyca £ 2 M IBHGHCETCH YCKOPCHHO M0 FOPHI0HTAIRHO MI0CKOCTH 00 CROPOCTRID v V2 mic

H ¥YCROPCHACM a = 2 }Iu'rli.]_-. HiIBCTpG‘l'_\' CMY, TiK 3C YVCEKOPCHHO © TCMH 0 CEOPOCTRRD H YCROPCHHCM, IBEHMCTCH NOTIVH B nﬂ,’fﬂfﬂ
COCTHHEH IAPHHPHO CO CTeprkHeM B0 AwHoH 28, KOTOpHI OMAPASTCA Ha TOAKATE T, ONPEIeInTh CROPOCTE H VCKOPCHRE TOYEH (B
LOSICHE HIH MEXAHHIMA, MPH KOTOPOM CTEPH#EHb 00PATYET C NOPHIOHTA TR Yroa 45°

33, (Ypan Openbypr. 2000, 5 Gannos)

Muneiika A8 17HH0# | CROILIAT CRBOMMH KOHIAMH N0 JABVM BEIHMHO NEPNESHIHEY TAPHEM HAMPABTMONmy Oy 1 O, Bpango-
LIEHMCS BOKPY T TOMEHR () € NOCTOMHHOH YII0B0H CROPOCTRED o, JAKOH HIMCHCHHS VI8 B OTHOCHTEIBHOM JABMMCHHN @ = py + of. [
Toukn M, aemmmedi A8 B otHowenny | 3, onpeasinTe TPACKTOPHE B CKOPOCTE B A0COMOTHOM JBHMACHHN, PACCMOTPETs OB CIOV-
yas: 1) KOrm BPAIIeHHE MPORCXOINT MPOTHE XOJ: YACOBOI CTPEIRH H 2) M0 X0IV YaC0B0iH CTPENKH.

y
A
T
Gﬁ. B T

34, (Ypan-Tlosomse, Opendypr, 2001, 5 Ganioe)

B mapuuproy napaniienorpaMye cTepreHs (1 BPAACTCA B NIOCKOCTH NAPAIICIONPIMMA C NOCTOAWHOH ¥ rI0BOI CKOPOCTEIO
;. @ CTCPHCHB OC — ¢ NOCTOAHHDI YII0B0I CKOPOCTBEY - BOKPY T HENOABIKHON Toukn (1 [o crepmsio A8 newseTca pagHo-
sepro Touga Af co cxopocteio v. O = g, OC = b, OnpeacnnTs BCIMHAY H HANPABICHHS A0COMIOTHON CKOPOCTH H ADCOMKTHOTO
VCEOPEHAA TOUKH M B JABHCHMOCTH OT YV IT4 &L H OT paccrosams A4S = x.

35, (Tamb. HH-T XM, MAIHHEOCTD.. 1992, 8 Gannos)
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Jas w300pKCHHOTQ HA PHCYHKE MIOCKOTO MEXAHUZMA JAHO: Vo = v == ¢onst, o,y = ® = ¢onst; 4 = OB = r, BC = 2r, On-
PCACTHTD ® 45, Opge, E4s. Enc

36. (Tamd. uH-T xuM. MawmHocTp.. 1993, 7 6a1o.)}

HioruyThiif 1o NpAMbIM YTA0M CTCpsKCHb A (2N BpallacTCsl ¢ yraoBoil CKOPOCTLIO (v BOKPYT ocH (J. CTepicHb (13 11HHO# { Ha
KOHLAX HMCCT IAPHHPHO 3aKPCILICHHBIC NOJ3YHBL, CKOIb3SIUMHC MO CTOPOHAM MPSIMOr0 ¥ria, MPH 3TOM OTHOCHTCIbHAS CKOPOCTh
nomyHa -1 papHa v. HailTH N0103KCHUC MPHOBCHHOTO LCHTPa ckopocTeil (C cTepskus +1/3 U BLIMHCAUTD paccTodHne (I,

37. (TaMO. MH-T XHM. MAWIHHOCTP.. 1993, 8 6a110B)

J1s1 JAHHOTO MOTOMKCHHS MCXAHH3MA ONPCICIHTL CKOPOCTb TOUKH /3 M VII0BbIC CKOPOCTH 3BCHbCB . 1/3 1 BC, cenmn 9 = 02 = ©,
Ot=L18=a

B

38. (BpsHCK. HH-T TPAHCOOPTH. MALMHHOCTP.. 1987).

Juck pamayea £ = 1 M RaTHTCS §€3 CKOIBKEHHS MO MPAMOTHHCHHOMY PEIECY. MPH ITOM B JAHHBIH MOMEHT BPEMEHH CKO-
POCTh Cro LUCHTPa {J paBHa v = 4 M/C H YCKOPCHHC a, = 2 M/C. B Touke .| IIapHHPHO € TMCKOM CKPCIJICH MPSIMOIMHCIiHBINH cTCp-
ACHB .1 /3, KOHCLL /3 KOTOPOro NCPEMCIIACTCH BAOIb TOMO ¢ peabca. 1o cTepakHIo . 1/3 B HANPABICHHK OT /3 K .1 ABHGKCTCH TOUKA

Af. Halitu paccroanne .41/, npH KOTOPOM B MOKA3AHHOM HA PHCY HRKE MOIOKCHHH CHCTEMBI A0COIHTHOS VCRKOPCHHS TOUKH )/ Ov-
JCT HAMPABICHO BA0JbL CTCPakHA 1 /3,

39, (MBTY. 1986)

B RpHBOIWMAMHO-IATY HHOM MEXAHH3ME IIATYH BEIMOTHCH B BHIC JACKA pagavca B ()4 = 0.2 M ¢ USHTpOM HA noTivHE B.
K o001y ancka npusapcHa TpyOKa, B KOTOPOH MOMKCT NCPCMCILATLCS WAPHK (ToMKa) A /. OnpeacauTh A6COTHOTHBLIC CKOPOCTh H
Y¥CKOPCHHKC Wapuka TipH 4 = 1 ¢ nocnce Havaia JBuskcHHA. KpHBOWMT BpalLacTes no 3akoHy ¢ = (¢~ + 2.14)/2 paauan, ccaM BCCTH

QTCUET OT BEPTHEATH, KAK 3TQ MOKAHIHO Hi PHCYHEES, 1 LAPHK JBMKCTCH TAK, UTQ PACCTOMHES OT UCHTPA - IMCHICTCH COTTACHD
VPAaBHCHUK AN = (m+ /2 + 1 - 1.3)/5 m,
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40, (ToMck. monuTexH, HH-T, 1985)

[TnacTHHA / ABIDKETCA IO HAKIIOHHOIH ILTOCKOCTH TIO 3AKOHY 5(f) = = 0.1F + 0.4¢ (M), Tlo MIACTHHE KATHTCA €73 CKOTBKEHHA Ka-
TOK 2 pamuyca R = 0.2 (M). 0GMOTAHHBIH HEPACTLKUMOH HUTHIO. KoHeN .4 HUTH 3aKPEeNIeH HA ILTOCKOCTH. B MOMeHT BpemeHH f; = 1
(C) MexXaHHM3IM 3AHHMAeT NOJIOKEHHE, YKAZAHHOS Ha pHCyHKe. OnpeIeTHTh VIIIOBYIO CKOPOCTh H YITIOBOE YCKOPEHHE KATKA 2 B MO-
MEHT BPEMEHH 7).

41. (CHI'. 1992. 5 amnos)

[TpamonuHelnbIi cTepkeHs (J4 BpaimaeTcA ¢ NOCTOSHHOH YTJIOBOH CKOpPOCTHIO @ B IockocTH x(Jv. Ilo crepikHio B ToOi ke
ILIOCKOCTH KATHTCA 073 MPOCKANB3BLIBAHHA JUCK PaJHyca R Tak. UTO pacCTOAHHE OT UEHTPa TUCKA 10 OCH BpPAIICHHA CTE[KHI MCHA-
eTcda mo 3akoHy: (OB = R (1 + ). Onpenemits kak Py HKUHK BPEMEHH NMPOSKIHIG a0COTHOTHOTO VCKOPEHHA LEHTPA B JUCKd HA mpA-
Myi0 (OB H KOOPAMHATH MTHOBCHHOTO IIEHTPa CKOPOCTEll MHCKA B €70 aDCOTFOTHOM JBIKCHHH B CHCTEME KOOPIHHAT, CBAZAHHOIM coO
crepsxHeM (J4.

¥
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5. KWIHEMATUKA NMPOCTPAHCTBEHHOMN
KOHCTPYKLIMK

1. (CCCP, 1986, 7 Gavioe)

Kv0 co croponod [ 3akpenics B sepimee O npe noMowy cepruccroro wapuupa, Hanparicuns cropoctei Touek & u f v yve-
kopeHui Touck 4 1D YK sHe Ha pRCYHEC, Ve = vp = UL OnpeacnuTe CKopocTH B VCROPCHEA Touck [ n

b c

a~l

2. (CCCP. 1987, 6 basznios)

Tecpaoe Teao. uverowee @opsy mpEMoy roabHOTD NAPAIICICNMNeIA CO CTOPOHAMH a. b, ¢, COBCPLUACT CADMHOC ABHACHHE,
VUHACTBYET OOHOBPEMEHHO B TPEX BPALCHHAX. HAMPABASHHA Y II0BLIN CROPOCTEH ITHX BPAILEHIH VIISHb HA YepTeHE,
I. Kaxoumy yCIOBHIO T0TKHE YIOBICTROPATE BETHUHHE ), (s, @3 T4 TOMO, 4T00 CYINECTRORATA MIHOBEHHAA OCh BpAME-
Hua?
2. Kaxony yCOOBHES J0/DEHEL ¥ I0BISTBOPATE BETIMMHEL 0. 0, 03 108 TOTG. MT00L CVINECTEOBANA MIHOBCHHAS BHHTOBIA OCh.
NPOXOIMNEAL BEPET HAIO0 KOOPIHHAT!
y

ko

X,
- -

3. (CCCP. 1988, 6 Gannos)

Konen A crepasna AD anuss 2 JBHHCTCA N0 OCH X ¢ DOCTOAHHOH CROPOCTBIO i, KOoHCL 0 IBHAETCA no npaModt v = Lz =10,
OnpeJciHTh CKOPOCTE ¥y H VCKOPSHHE 0y KOHIEA H CTEPMKHA B MOMEHT, Koraa (4 = [
Zj
L

A

)

+ ,,

o NI

¥
e

4. (Poccus, 1997, 7 Gaxnos)

Jea crepacna AB 1 CD oanuakosoii 1nmHe { ckpenachs B Touke O mapaupro. Konuw crepesnei A, 8w O croneiaT 8100 co-
OTBCTCTEY HOLUHX OCCH MPAMOVIOALHOH CHCTCMBE KOOPIMHAT 11z, Onpeacnurs CKOPOCTs W yoropeHne Touks O crepusn 0 n peau-
YWHHY 10 VITOROH CKOPOCTH, MOJATAN, YTO BPAMSHNAC CTENKHA ROKPVE OCH 1) oTCyTCTRYVET. MIBCCTHEL CKOPOCTE ¥ H YCRODEHNE o
Touss . B0 =025 a makse yroa C0L5 B pacucTHOM NOJ0MCHINE, PaBHLiE 607,
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5. (Poccns, 1998, 6 Gannos)

Cropoctn Touek 1, B, CC tpevroasHoil naacTuukn A8 nepnes MKy 19pHE €2 NIOCKOCTH H HANMPABICHE! B OIHY CTOPOHY, HX
BCIHYHHBL JUTAHBL M Y I0BACTBOPHIOT YVCAOBHIO: V- - Vi vy = 3 1 2 0 1. Onpenennts yriosy 0 CKOPOCTh MIACTHHEH H NOJI0HKEHNE o¢
MrHOBCHHOM ocH BpameHns (vroa A8C pasen 90° A8 - BC - a).

i

6. (CCCP, 1984, 9 Gamnion)

[MpocTpaHCTBEHHAN KOHCTPYKLHA W1 TPEX TOHKHX CTCPHHEI. HECTKO COCIMHEHHBIX (CBAPCHHBIX) NOI NPAMBIME VEIAMHA B TOY-
KC . coBEpIUACT NPOCTPAHCTBCHHOE ABimcHUC. [1pu 31oM crepmets AC NPHEPCIACH K n0a3vHY C C N0MOLWbLH0 CiepuMeckoro wap-
HEpa, A crepaeHs A0 momer CROBOIHO NEPCMEWATECH BHYTPH BTY IKH, NMPHCOCIHHCHHOR E HCMOABHAHOMY OCHOBAHHKY B HAMAIC
KOOpaHHAT clepiicckEy wapapoy (. [oxswve ' paBHOMEPHO ABIGKETCA BADIL HANPARIAIOIIETD NA3a, MAPALISILHOTO ocH (v, co
CHOPOCTERD Vo = . @ TOUKA ff GCIOTPBBHO CKOIBIHT N0 MAockocT (v, HaliTh npockusm BCKTOPA Y rI0BO0H CKOPOCTH NPOCTPAHCT=

BEHHOH EOHCTPYEIHA A BT HAa OCH KOOPANHAT B MOA0MKEHNN, Koraa FO -~ 5 IN2 . AB-AC=2LOE - 146 .

T (CCCP, 1985, 7 Ganaos)
HecTkan npavoyroasHas pasa /¢ noMomeRy CCpHYCCKOND WAPHHAR] H MPAMOD CTCP@HA 2, HMCHMUCTO Hi KoHuax 5 u [
CIRCPHUICCRHE WAPHAPEL, NPHCOCIHHCHA K HENOIEIAHOMY OCHOBIHHID, KAK NOKA%aH0 Ha preyeke. Halme 208 vEQSHROTD noaowe-
HILA MPOEKIHA HA 3AJAHHBIE OCH KOOPIHHAT A0COMOTHON ¥ rI0BOH CKOPOCTH pasel /. SCITH HIBECTHBI BEKTOP CKOPOCTH Toukk A pa-

sl (v = afe, vy | Oz). koopansars: nentpa wapuapa D (0 0, =) u pazveps pave O = [ AB =21
i 1_2

. 1%
i %&, Al ¥
- L 1
a7
eD L J-L_\\——.___{}

= C 8

B. (Poccus, 2001, 6 6Gannoe)

Crepaens A anunoi [ = A CROABIHT CEOMMH KOHIAMH N0 BEHMHO NEPICHANEY THPHEM OEPYVAHOCTAM DONBIIKY KPYTOs cie-
pre paanyvea A CropocTs KoHua A nocToausa | paeHa v, ONpeacinTe: CROPOCTE H YCEOPSHHE TOMKH [ B NOJOMCHAHH, OTIPSICINeMOM
VII0M p = 457,

Z

L
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6. COEPUHECKOE NBVXEHUE

1. (CCCP, 1989, 6 0annog)

LLlap paguyca K. 3aKPCIICHHBIA WAPHHPHO B LCHTPC. COBCPILACT CCPHYCCKOS ABMKCHHC. Ero yriosas CKOpOCTb () H YIIIOBOC
VCKOPCHHC £ HATIPABJCHLI, KAK YKA3AHO HA ucprexke, & = ", OnpcicinTh HA NOBCPXHOCTH LIAPA TOYKH, YCKOPCHHA KOTOPLIX Napa-
JICIBLHBI (.

Zi

2. (PCDCP, 1988, 5 bawios)

LLapuk ncpekarsiBacTest 6C3 MPOCKAIL3BIBAHNS B TOUKAX KOHTAKTA »1 1 [3 C KOHHYUCCKOH MOBCPXHOCTBIO M TLIOCKOCTbED, BPALLA-
SICb BOKPYD OCH Z CO CKOPOCTBH m. HaHTH TOUkY A/ WIAPHKA, MMCHOLLY K0 HAHOO/ILILY KO A0COMEOTHYIO CKOPOCTh M BBIMMCIHTb ¥y
Haitrs taicke yCKOPCHUC TOYKH A{ OTHOCHTCIIBHO LUCHTPA WAPHKA, a0COOTHBIC YCKOPCHH TOUCK 1 | /3, YLI0BOC VCKOPCHHC LWAPH-

ka. Jano: r=1¢cm, a=060° R =3/3 - ﬁ) CM, () = 1]2/(2—\/5 paa‘c = const.

3. (PCDCP, 1989, 5 Ganmos)

[Tap 2 ppamaeTcsd BMeCTE ¢ BepTHEANBHOH 0Chi0 15 H NepekaThIBAeTCA 10 TOPHIOHTATHHOMH IIOCKOCTH DE3 MPOCKATEIBIBAHMA.
OnperemmTs MARCHMAIBHYK) OTHOCHTENBHYIO CKOPOCTD (Pa3HOCTs aDCOTOTHRIX CKOpPOCTEH) AByvX Touek wapa. Hawo: », O 8, Od.
9.

SHIBRANES
2r

=

4. (M.. 1964)

[lap pazmyca » katurcd 0€3 MpOCKATRIBIBAHHA B UMIHHIPHYESCKOM CTAKAHE pPagiyca K. Kacasich OJHOBPEMEHHO €[0 JHA H
CTEHKH. BEMHCTHTE aDCOMOTHYIO BeTHUHHY £ YITIOBOTO YCKOPEHHA LIAPA, €CITH CKOPOCTh LGHTPA LIAPA IO BEIHUHHE MOCTOAHHA H
paBHa V.
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5. (CCCP, 1982, 7 6a110B)

B auppepeHunansHoi nepeaaue, cocToMuCH W3 BOANAA / M KOHHUCCKHX WICCTCPCH 2 W 3, 3a1aHbl ABA BPALUCHHS. @1 = CONSI,
2 = CONSL, MPUUCM 3 > . 3HASL ¥IIIbI L W [ B OCCBBIX CCUCHMNN LUCCTCPCH, HAHTH A0CONMKOTHOC ¥ ITOBOC VCKOPCHHS WICCTCPHK 3,

6. (CCCP, 1983, 6 6a110B)

IMpsavol kpyroeoil koHve 7 ¢ yrnoM 200 = 60° NpH BEPINHHE H PATHYCOM QCHOBAHMA R = 1 M KATHTCA 0€3 CKOIBLKSHHA 1) KPY-
rOBOMY KOHyCY 2 ¢ yriaoM 23 = 120° npu sepunne. Haitth paamyc KPHBH3HBL TPACKTOPHH aDCOEOTHOIO ABMAKCHH TOYKN A OCHO-
BJHHSA KOHYCA / B MOMQKSHHH, KOTIA paauye O\ ropH30HTAICH,

7. (CCCP. 1987. 8 6ax;10B)

CruomwHo# koHYC ¢ yrioM 90° npH BepLIMHE KATHTCA 02 CKOIBKEHHS 110 TOPHOHTIBHOM IIII0CKOCTH ¢ HOCTOSHHOH 10 Be-
JIMUHHC VIIOBOH CKOPOCTBIO ©. ONPCACHHTL MCOMCTPHUCCKOC MCCTO TCX TOUCK KOHYCA, VCKOPCHHS KOTOPbIX MAPATIC/IBHBL OMOP-
HOW ILIOCKOCTH.

N

8. (A3. CCP. 1988)

Haiiti HOPMAJIBHOE YCKOPCHHUE TOYMRKH A KOHYC4, ]{OTOpBIﬁ KATHTCA 0€73 CKOMBKEHHA MO FOpH'jOHT&U’IBHOI\;I IUIOCKOCTH. BPAIIAACH

TIPH 3TOM BOKPY T OCH Z ¢ MOCTOAHHOH VIIOBOH CKOPOCTHIO (v = T ¢ ', OO = 30 cw.
V4

\..._/l @ F M

9. (1., 1986)

B m300piskeHHOM Ha PHCYHKE MEXAHM3ME KOIECO / M BOTHIO 3 BPAIUAIOTCA BOKPYT OCH (JZ C YTIIOBBIMH CKOPOCTAMH (), H (3.
v -~ 1 = 1
COOTBeTCTBeHHO. HaliTH a0COMOTHOS ¥TII0BOE YCKOPEHHR KoIeca 2. eCTH &), = -3 C . &y = 5tc . o= 30°
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10, (TaMOOBCK, HH-T XHM, MAIMHOCTP., 1987)

KpyroeoH KOHVC C HENOJBHKHON BepmHHOH (0 H PATHYCOM OCHOBAHES 8 cM KaTHTCH 0€3 CKOJMBHKEHHA N0 M10CKoCTH. LigHTp
OCHOBAHHA TBH/KETCA CO CKROPOCTBEC 2/ cv/C. OK0.I0 HeHTpa A BIOAL AHAMETPA OCHOBAHHA B( COBEPIIAET TAPMOHHYECKHE Ko.1eba-
HHUSL TOUKA M 00 3akoHy s = AV = 2 cos(mi/2) cy. Onupesenuts MOy 16 AGCOMOTHOTO YCKOPEHUA TOUMKH A H MOI¥ 16 A0COIKOTHOTO
VTI0BOIO YCKOPCHHSA KOHYCA B MOMEHT / = | ¢, €CIIH ¥TO:1 TIpH BEpPIUHHE KOHYCA paBeH wi/2.

c

Vk\\n \
B s

11. (TaMO0BCK. MH-T XHM. MalIHHOCTP.. 1989)

Kpyropoii KOHVC, BEPIIHHA KOTOPOTO . BCE BPeMsI HAXOIUTCS B LEHTPES KOIECA [ PATHVCOM #. KATHTCA 083 CKOTBKEHHA 110
MOBEPXHOCTH 3TOro KoTeca. O0paiviomas KOHYCA PaBHA /. YTOI NPH eTo BepmmHe o = /2. Koneco /. npHBOIAMOS B JBHKSHHE
KPHBOMHTOM ()4, BPALIALIHMCS BOKPYT HENOJIBHAKHOM OCH (7 € YTIIOBOH CKOPOCTHI) . KATHTCA 0€3 CKOJIBAKEHHA N0 HETOI-
BHJKHOMY KOIIeCy 2 ¢ TeM #e paguycom. OnpeIeTiuTh YIIIOBOS YCKOPSHHE KOHYCA H MOV Th a0CO.TIOTHOTO VCKOPESHHA TOYKH H
KOHYCA B MOMEHT, Koraa touk O, . ¢ Haxogarces HA oaHoi npamoit (OC > O), econ ueHTp D OCHOBAHHS KOHY CA JABHKETCH 10
OTHOIIECHHEO K KOJIECY [ PABHOMEPHO €O CROPOCTRIO V, = r,. HATIPABTICHHS BPALICHAA YKA3AHEL HA PHCYHKS CTPEITKAMH.

12. (Tamd. T'TY. 1996, 8 6a110B)

Konyc A(B xarurca 06e3 CKONBAKEHHA MO TOPHIOHTATLHOH MIOCKOCTH XUV € MOCTOAHHOH abCOTIOTHOH YII0BOH CROPOCTEIO O,
BCE BpeMA KACAACH 3TOH ILTIOCKOCTH IO 00payiomei. Bepumina () kxoHyCca HenmoIRwkHA, < AOB pasen 90°. Haitth va manerpe 4B
OCHOBAHHA KOHYCA TAKVIO Touky Af (Halitu BlY), HApaBIcHHE BEKTOPA VCKOPSHIA KOTOPOH COCTABTACT VIO 43° ¢ ILIOCKOCTHI0 X0y,
3ATCM BBIMHCIHTH MOY.Th YCKOPCHHS ITOH TOUKH NPH PAINYCE OCHOBAHN komvca R=1muo=1¢ |
Z)

A |‘h".‘_\-'\' .
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7. NIPO®ECCHUOHAJIbHO-OPMEHTUPOBAHHBLIE 3A0AYN

L. (CCCP, 1990, 5 ba110B)

Kynauox, mpeacTapumompil codoi THCK PamHyca #. SKCIIRHTPHYHO MOCARKEHHRI HA BA, BPAMACTCA ¢ YII0BOH CKOPOCTHIO @,
OTHOCHTEBHBIH IKCIICHTPHCHTET KYJIAuka /¢ paBeH €. ONMUpaouMics Ha KyJa40K BEPTHKATBHEIH TOJKATENE KIHHOBHIHOH rOI0B-
KOH l'[pPIBO,E[PIT B ABHKCHHC ]'lO,le'lp}"}KHHCHHblI‘:I ]'IOJTB_VH. OCb ]10.'[3}"Hﬂ. l'[Cp]'lCH,I[HI{_Y.'IHpHﬂ. [MJIOCKOCTH KJIMHA, KOTOpHSl COCTABIISICT C

TOPHIOHTOM Yo o, OnpenaeaInTh CKOPOCTh MOJI3VHA B 3ABHCHMOCTH OT ¥IUIA ¢p TIOBOPOTA KY.IAYMKA (HA YEPTERE HI00PAKSHO HAYATb-
HOC MOJIOKCHHC Ky JIAYKA).

2 (PCOCP, 1984, 5 daniog)

B mJI0CKOM KYJIHCHOM MEXAHU3ME KPUBOIIMO AadHOH (24 = 0.2 M BpalacTc PaBHOMEPHO C YIMOBOH CLOPOCTHIO @ = 10
paz/c. Crepsxenp (B ABHAKETCA € NMOCTOSHHOM CKOPOCThIO v = | M/c. OmpeneIuTs B YEA3aHHOM MOIOKCHHH MEXAHH3MA YIIOBYIO
CKOPOCTD H VINIOBOE YCEOPEHHE Ky THCHL {1,

D

3. (TaMBOBCK. HH-T XHM. MAIIHHOCTP., 1987)

B cyMdupyromeM MexaHu3Me 00a kpupomeng (4, 1 (4. OMHHAKOBOI ATHHBI, PABHOH NMOIOBHHE PACCTOSHMA MEHTY HAMPAB-
JaroruMd A u N, B HEKOTOPBIH MOMEHT, KOTAA YIIHL &4 = O = [§ = 30°, 0Da KPHUBOIIMIA HMEKOT OTHHAKOBLIE HAMMPABACHHS BPATIG-

HES. PABHBIE VIJIOBBIE CKOPOCTH & H VIIOBBIE YCKOPEHH. PAaBHBIE HY M. ONPeIeTHTh B 3TOT MOMEHT YTJIOBYEO CKOPOCTh H YTIIOBOE
VCKOPEHHE 3BCHA FA

4, (PCOCP. 1982, 3 danma)
Crepsxers (OB Bpaiaercs BOKPYT ocH () 1O 3aKOHY < = I — ¢ paml M HeCeT Ha cede TOTYH, IAPHHPHO CBAAHHBIA ¢ 06010M KONECa

B Touke . CUMTAadA, UTO B MOMEHT BPEMEHH ! = | ¢ CTepiKeHb BEPTHKAICH. a TOUKA .1 HAXOIWTCA HA TOPHIOHTANBHOM JHAMETPE KONeca
paguyca R = 1 M. HaHTH CKOPOCTE M YCKOPEHHE LISHTPA KO1eca. KATAILErocs 03 CKOJBAKEHIA 10 TOPHIOHTATEHOMY PeIbcy.
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3. (Kaz. CCP. 1986)

Huck 7 pasuyca R = 0.4 M katurca 63 CKOMLKCHHS MO NMIOCKOCTH M NPH MOMOILH NON3YHA 3, IAPHUPHO NPUKPCIICHHOLO K
0001y AUCKA B TOUKC -, OPHBOAKT B ABIMKCHHC H30THYTHIH MO MPsMbIM YEIOM cTepieHb 2. CTCpiKCHb 2 CKOMb3UT B HANPAB-
astrolmy. CKOPOCTh LUCHTPA MCKA MOCTOAHHAS W PABHA Vo, = (.8 M/C. ONpeacInTh CKOPOCTh H YCKOPCHHS CTSPIKHA 2, 4 TAKIKC VC-
KOPCHHC TOUKH A OTHOCHTC/ILHO CTCPKHA 2 B MOKAZAHHOM Ha PHCY HKC MOTOKCHUE MCXaHH3MA, ¢can /= 0.6 M.

I

6. (YCCP. 1988)

Koninp / B (hopMe oy LMITHHIpA pagnyca R JBUKCTCHA B TOPHIOHTANTBHBIN HATTPABIAKIIMX MO 3akoHY x = 2¢~. Ero obxaTbiBacT
POJHK 2. HAXOLIILHICA HA HHKHCM KOHLC BCPTHKAIBHOrO To1KkaTe1d 3. OnpeacinTe CKOPOCTh H YCKOPSHHS ToNKaTend. PaivcpaMu
posHKa mpcHeOpeus.

Ix

7. (J1.. 1985)

[TonsyH A, npUKPCIICHHLI kK KpUBOLWMOY (X4, BPpaLAOICMYCA ¢ YIOBOH CKOPOCTBIY 0, NCPCMCLACTCS BAQJb KY.IHChL () /3.
OnpcacniTh CKOPOCTh MNOI3VHA (' B MOMCHT, KOFJa OCh Ky AMCHl BepTukaasHa, [Mpunste O a
B

e,
I E'J I ¢ o
8. (3an.-Cub. 30Ha, HOBOCUOHPCK. HH-T 3KCAC3H. TpaHcn., 1990)
MareutoqOHHAS ICHTA M TI0H TOIMHHE & 1 GOMBIIONH ITHHBI /. MEPEMATHIBACTCA ¢ O00MHEL 2 paguyca R vy OO0HHY / paguyca
. IMRFOIOYEO MOCTOSHHYE) ¥TOBYID CKOPOCTE )y = . PaAAYCHI MyCTEIX OOOWH paBHBI +,. Onpeaenuts: 1) paguycel 000MH ¢ TCHTOIH

F ¥ R KaK (DYHKUHH BPEMCHH, SCTH BHAYATR NSPSMOTKH + #. 2) VITIOBYK) CKOPOCTE (32 OOOMHBI 2 KAK ()Y HKLHK) BPSMCHH, 3) MaK-
CHMAJBHBIA PAIMy ¢ ) KATYIOKH, Hd KOTOPYH HAMOTAHA BCA ACHTA. 4) BpeMs 7 MEPEMOTKH JICHTBL
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9. (MpxyvTck. monuTexH. HH-T. 1984)

Hure AAC 3akpenincHa 0JHHM KOHUOM B HCIOABHIKHOH TOUKC ¢ W MPOACTaA UCPC3 KONLUO AY, CKOMB3SIUCC ¢ NOCTOAHHOH CKO-
POCTBIO Vi, [0 HEIOABIGKHOMY CTeKHIO A8, [lpyrofl KOHEN HHTH IPHBI3AH K ION3YHY (. CKONB3SIUEMY 10 BEPTHKATBHOMY CTEPK-
HiO DF. J1uHa vty paeua /, paccrostuue AF = b, ABLDE. OnpeacauTs CKOPOCTh NeI3vHa (B 3aBHCHMOCTH OT paccTostius LA = x.

10. {TaMOOBCK. HH-T XHM. MAIMHHOCTP.. |988)

B MCXaHH3MC ABHACHHC OT NOA3YHA / NCPCAACTC: WAPHUPHO CB3HHOMY C HHM 3BCHY 2, 3ICMCHT /J/ KOTOPOro NpOXOINT uc-
PC3 KAMCHB 3, BPALLAOLIHICH OTHOCHTC/ILHO FOPH30HTAILHOH OcH (). ONpCcACAHTE YINOBYH) CKOPOCTb M VITIOBOC VCKOPCHHC 3BCHA 2
MCXAHH3MA B MONGKCHHMH, Koraa £ HBA0 =45% ccm vy = 1 m/c, A =18, DFE L AB, a,=1m/C.

10°y

11. (TaMOOBCK. HH-T XHM. MALIWHOCTP.. 1 98%)

CrepikHE A5 1 BC BpallalOTCA PABHOMEPHO C ¥TTIOBBIMH CKOPOCTAME 0 H 2¢d B PA3HBIC CTOPOHBI BOKPYT HETIOABHIKHOIQ IIAp-
Hupa 5. CrepskeHs DE coeaMHAET ABa MOISYHA, ABHAYIIHECA Mo AB 1 BC. mpu 2ToM cpeaHei Toukoil A/ cTepikeHb CBA3AH [IAPHHp-
HO € JPYTHM CTCP/KHEM, IBHKYIIHMCH BEPTHKATBHO BAONb Hanpasrwomux KA. Halite cxopocTH M ¥CkopeHHA Touek D, A, E B TOT
MOMEHT, KOraa £48 =609 a creprens DF ropusontanc; DF = a.

12, (Poccua, 1994, 8 dannor)

Ha HenoZBImKHY K 0Ch () cBOOOIHO HACAXKEHBI T¥DUATOS KOTIECO / pagMyca » H KpHBOIIHN ()4 1MHHOH 2. He CBA3AHHEIE MEKIY
coboit. C mwarvaoM A B sxecTRo ckpernieHo 3yOuatoe koneco 2. Komeco / BpamaeTca paBHOMEPHO C YITOBOH CKOPOCTBIO @ I, H, 3a-
XBATBIBAA 3vObS KONeca 2. MPUBOIUT B ABH:KeHHe WATVH 4B u kpueownn (4. JIn4 YKAZAHHOTO HA HMePTeXe NOMOKSHNA MENAHH3MA
OMpeIe THTh CKOPOCTB M VCKOPEHHe TOTIVHA B.
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13. (BCCP. 1982)

Ky 7490k IBHKETCA TOCTYMATCTBHO CHPABA HAICBO ¢ TOCTOAHHOH CROPOCTRIO V), YPABHSHHE €T KOHTYPA B 0Cax \()) V| Hem3MEeHHO ¢

HUM CBIHHBLX, H3BeCTHO. [Ma1ouka ()4 anuHE / MAPHAPHO CKPEIUICHA ¢ HCMOIBIDKHOH TOMROH () H OMHPACTCA CBOOOIHBIM KOHIOM HA

Kv 190K, HaliTi YIA0BVI0 CROPOCTE ¢ TELTOMKH B SIBHCHMOCTH OT MOJI0KEHHA €€ ROHIE A B ocax X)) 3. Halw sarey TakvIo (PopMy Ky-
JK: (YPABHEHHE €10 KOHTYPA). TPH KOTOPOH MAnOUK: OVIET BPAIATRCA ¢ IOCTOSHHGH YIIOBOH CKOPOCTEIO ©,,

y

Tx

_9/ l
14. (As. CCP. 1986)

[lo HenmoABHIKHO BCPTUKAILHON CTOMKC 27 CKOIBIMT BTVAKA [ MO BaKOHY S\(f) = £ (em). K BTY.IKC B TOUKC ! LIAPHHPHO NPHUKPCILICH
CTCPIKCHB 3. KOTOPHIH CONMPHKACACTCA B TOUKE 53 ¢ OTIVHOM -, IPCICTABIIONIM CO00I MOIVIENHHEIP paxuvea i = 4 V2 o Tloa-
“IWH CKOIB3HT M0 TOPHIOHTAIBHOH MIOCKOCTH MO 3AKOHY S-+(7) = 2sin(m#/2) (¢um), OnpeaenuTs VIIOBVEY CKOPOCTE H VIIOBOS VCKOpE-
HHE CTCPZRHA 3 B MOMCHT BpeMeHH £ = 1 ¢, ecm oo = 43°, /=16 ¢m.

- B -4
2 B

S2(t)_

(IO
-
1
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OTBETHI

Fiasal

ov=2v9+47 a=249+162 .

Vrazanue: cocTaButb VPaBHCHHA OBHACHHA TOUKH, COBOAJAIOIUCH B 1GKABLIE MOMCHT BPCMCHH C LCHTPOM KPUBW3HbL TPACKTO-

pun. AuppepeHUNpPY ST 3TH Y PABHCHHS, HAHTH HCKOMBIC BCTHUHHBL.

2. ¥xasame: [1o ypaBHCHHAM IBHKCHHS TOUKH A{ HAHTH NOCICAOBATCIBHO V. 0. &, . . 3ATCM C YUCTOM PHCYHKA HAHTH pac-

CTOsiHUC AP W BBIPA3MTD CTO UCpes .

HaC.

3. !,um=\/(f — V|1, COSOL — Vs cosP)” + (Vi SINCL — VAl sinf)? . £ac 4, = H{v1c08x + voCoSPI(V, T+ v~ + 2v vacos(o + B)).

3 o
o Lpin = v/ \fv]‘ +v3 .

L S=203
= Lglei) ™

2 2
VBT AV VY L Ve =V,

f m tm

4=

h

e =2

@)= VEIR = as. g = Qvvo I RY +(as +vEIR)
8. lg(-Pmm = 2([[(1_ h(n)/!a""\/gll},

Cvp =N+ ihoap vOFIE

o

Irasa 2

I OM=i3 M0 3L

2 a,=a.a;=av3.

3. p=CD=fe.

4. al =025 wic”

5. ay=16 Mk,

6. vy =0h V2. ag=wh26 .

7. =26 /2.

8. 3= m/sin. £ = 0, (COSH + COS ) /SiN"w + £38iN0t, CCAM NPCANOIOKUTh, YTO BCKTOP £ HAMPABICH K HAM. 4 BCKTOP &) OT
9. o0y = 1043 pank.

10. cos cx =0.3.
1. Vkazenrue: naliTn MLUC 3BoHa /153 — TOUKY P. BRIPA3HTB YCKOPCHHS TOUKH P ucpe’ yekopeHnst Touck .| 1 /3. Jaice ucnone-

J0BATb FCO\TCT]JW-iCCKl/Iﬁ HIH AHATUTHHCCKUH MCTOA ONpCACACHHA ¥CROPCHHA dp H MOKA3ATD, UTO OHO HC 3aBHCHT OT ¢ 3BCHA AL,

12. o= (1 = #1912
13. 1) § =2 —85= 2 ~/2 paz/c”

2)p =e—m= 1+43 2 —\Epzu/cz.
14 @po=u/l ey = HZ/.’:CIgZOL.

2 iga . A Je2
15. Sp= m()-f‘/ it = : ey = art (!)()-f‘/' jJ] —-F

a, = =\( (wir)  +(azoir” /NI7 —r® )7 | BepNHEI “HAK GCPSTCA, CCTH BEKTOP @ HANPABICH BICBO, HIDKHHH — CCIH

BNPaBo.

16. Opn = O = /3. €= 8(0:J§ /’27. S = (D:‘/E 27
17. ay =20 em/c”. B =5 o,

18.» = 0.5 pa/c. £ = 043 pan/c™ a,= 5.5 ewic™. = 543 ovic”

19. GB=()-
200 @y = o)gﬁ/}
21 vy =20

22. MLIY 3BeRa AB COBMATACT C TOUKOM B. €, =6 ;5 =0, rV¥I= —r~ .
23 MUC umnuuzpa B waxoautcs B TOouke P Ha mpaMoH (O3 wmomay ToukamMun () W /3 HA  PacCTORHHH

or =I"J§Ji'2 +4h° +2\/37rh/(rx/§ +4h).
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24, Viazomue: 1) Metoa pasnoskcHUs ABMKCHHA, PaccMaTpHBas CNOMHOC ABMMKCHHC TOUCK /A M /3, HANHTH vpo. 3Has v M v,
Haiitu MLIC 3ecHa .1/3. 2) McToa ocTaHOBKH. MBICICHHO 0CTAHOBUTL 3BcHO 3. Haiiru MLIC ncpeBoro m BTOpPOro 3BCHLCE B OTHOCH-
TCIBHOM JABWKCHHH, 34TCM, BOZBPALLAA CHCTCMY B MCXO,THOC TOJIOMCHHC, rcoMeTpuHccku Haittu MLIC 3BcHa 2.

23, Viasanire: Hadira MLIC 3BeHA 2 — TOUKY . VIECTE, UTO CKOPOCTS TOTIKH 3BCHA 3, KOTOpPAS COBIELTACT C TOMKOM /5, HATIPABICHA
MAPALICILHO 175

26, ve = 2eoriN3 e = 2073,

27. MIIC sBena 3 HAXOIUTCA HA MEPeCeUEHUH MEPIEHAMKYILIPA K AC, MPOBSICHHOMY W3 TOUKH A. ¢ MPOAODRSHUEM HPAMOi
BC Yy — 1.13 M/C. apy — 2218 mfc”.

- P "
28 w = v 1gp sing//, e = sinpla + 2v g/l
29. @, =3 pag/c.
30, 0, =243 vp/3r, 5= V3 v /3P
" -2 - - 2
3L x4+ (y—0,3)"= 0,25 (oxpy:xHOCTb paauyca 0.3/), a = 2lo”.
h 2 2
2.v,=v NEY) a,=v/da, gq = vi3 R
B.ove= v 7 23 Vkasanne: npx HaxoxaeHnH MU C kpecTOBMHBI TEOMETPHYECKUM METOIOM YUECTh, YTO CKOPOCTH TOUKH,
CBABAHHOM ¢ kpecToBuHON H aprmomeicsa MIC kpecTOBUHEL B OTHOCHTSILHOM JMRBIMECHUH €€ 0 OTHOUICHHIO K 3BEHY .1[), Hampas-
JACHA 0ApaICIbHO A/), A CKOPOCTH TOMKH, CBA3AHHOH C KPCCTOBHHON M COBNATAMUICEH ¢ TOUKO#H (), HANpaBICHA BI0IL (Of3.
M.v=0a
- 2
35 vy, :G)HZ\G. a,, =0 F/6,
36. MLLY KpccTOBMHBI ICIKHT B CCPCAMHE OTPC3Ka (X)) NpH mMOBOM NOTOKCHUH CHCTCMBI
3 vp = 2()«}]9/\5 o, MLUC KpCCTOBHHBL ICHKHT B TOUKS MCPCCCUCHHS MICPTICHIMKYJITPOB K CTCPHAM [ H 2, NPOBCACHHBIX
COOTBETCTBCHHO K3 TOUCK (J; 1 (Js.

38.v = pw /205 (0/2), a :pcog,/ 53— 4cosal /cos'(@n2).
39. Touxa P 6y.JeT ABHTATECA 110 OKPYKHOCTH paguyca 4B ¢ nenrpoM B Touke B. v = 2aR. ap = 40 R, R= 4B,
40. @ (cn, By =v/h(L + ctge ctgf)), @ = va/((a®— bHA + ab™).

Viazanye: MPUMEHUTD METOA, 00PATHMOCTH JBILKCHHA.

v, = 20845, a,= 285 (s 807,
42, ¥rasanue:, ratira MLIC crepskas (Totxa P). Paccroaame OF = I/sino.= = const. LIeHTP OKPYKHOCTH HAXOAHUTCA B TOUKS O,

Faaga 3

1. V:CD‘\HE +p? La= 1/(8 F—f@)z)z +(c ]+f"0]2/2)2 )

Vrkasanue: 104 onpeneneHu YrI0BOH CKOPOCTH KOIECA 2 MPHMEHHTE METO BHITHCA.
2. v vysing fsin{oe + ),

a=(a,R sing sin*(o + ) + v sin'@)/(R sin’ (o + ¢)).

Viazanue, paccMOTPETh ABIGKCHUE TOUEH B CTEPMKHA KAK CIIOJKHOE, COCTOAIIEE M3 OTHOCHTEIBHOTO ABIDKCHHA IO OTHOMICHHIO
K AMCKY H MCPCHOCHOTQ BMCCTE C THCKOM,

3, p=QBR-3VIEGIIR-T5.

4. v xctg(y/2). Tpaexropra ToMKH A — IHAMETpP OONBIIOH OKPYKHOCTH. MPOXOIANIEH Yepes HAYANTBHOE TIONIOKEHAE TOYKH 7.
- 2 a -

5. Oxpy:kHOCTB X+ (v - R/2)y = (R/2).

6. HMcromas TOYKA JICKUT HA HENOABIKHOH [UIOCKOCTH HA PACCTOAHHH OJHOTO METPA 10 XOIY IBHKEHHA OT TOUYKH Iepeceye-

HHS OCH KACAHMA UHIHHIPA C ITOCKOCTREY ABIKEHHA TOUKH 0.

7. vg= ol ap= @,

8. VYckopeHHS BcexX TOYEK KATKA JIEIKAT HA HPAMBIX, MPOXOAAINHX Yepes NeHTp (' KaTka, I eOMETpHYECKHM MECTOM HCROMBIX
TOYEK ABIACTCA OKPYIKHOCTB ¢ auameTpoM (7. rme PP — MIIC katra.

9. = LS+ 3 /3). vy = {3 +0.543 ).
0.4, D. 0 = Ja,¥2/20 s =(a, =052 a il
1. vy= ulﬁ f2r, a,= L{:I‘M/z)'”:,

12, ap=08 M/c®, a-= 015 W™ ap = ﬁ Wt
13. 6= 12G-43)c.

14 . vy= 2@ a= \falaf +a§ .

L v, =vo.a.= \}aﬁ +\'ﬁ o

L6, vy = ouf. apn = 20,71
17. a-= doal 3
18. ¥rasanue: TIpUMEHATD METO] OCTAHOBKH JBH/KEHHS NITACTHHBI H.IH PACCMOTPETh IBHKCHEE TOUKH () KAK CIIOMKHOE.
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[ 24,2
19.v, vo a,= Jay +v, /8 .

20. TTonyoKpy>KHOCTb. MOCTPOCHHASA HA anameTpe PO {C' — ucHTp aucka. P — MLUC aucka. 3TH TOYKH HCK/IOUAKTCH W3 MOy -
OKPYKHOCTH).

290 = Y23 +V7) emle.vip = 23 -47) evile,
Ay = 4 ‘\f (3 "rﬁ) CM/C:. Ay = 4 (3 — ﬁ) CMfCZ.

22 apy= \‘ER/(R . Ay = vz(Zr RY(R  r)r (OCb v HAPABACHA BBCPX).
23.a,=op. a; = 0.

24 v =R /cos(w/2).

25, Jpa paza.

26. v = 0.57°V3 ewe, a. = 103 + V3 - 2)/12 cw/c’

27 vy = 20IRI R +(21-R)* .
28. d%,f:—mrxh} ¥

29 o = v (R—pY (R r)p.

30.vp=3 Jg QI
3 1. TpaexToprei TOUKE Af ABTACTCH AHAMET) HEMOABIKHOR OKPYKHOCTH, KOTOPBIH NPOXOANT UEpes TOUKY AL, viy = 2vesin(vi/i), ay;
= 2vacos(vi/R)Y/R.

32, 0= v/2R3. e =TV (12R%f3.

33, @, =v/IR &, =V3\/§/R2, vy =0, vy =2v, vy
a,=2viiR.

34 ap, =g o 4-3sin® o,

33, Vkasaunue: AN4 YOPOMCHUA PACYICTOB MOJAMKATE CKOPOCTE UHEHTPA KOJECA MOCTOAHHOH. ONpPeIeNuB YCROPSHHS TOMKH A,
CTIPOSKTHPORATE ¢r0 HA MP (P — MLC xoaeca). 310 u OvAeT HOpMaTbHOS YCKROpeHHe ToukH A/, Tak xax A{P L vy, 3aTeM, HCIOIB3YvA

=V

opyyny a?, =vi, /p. Haiim p.

30. o= 060°,

37 AM = 2R + 3Ry, Ry = 25,

38. Vkazanue: 0003HAMUTL [ — PACCTOSAHHC MCHAY TOHUKAMH ONOpbl, (' — BCPLIMHA NPsIMOro ¥raa TpeyroasHuka. Toraa (7 =/
rac £ — Touka NCpeccUCHHs MEPOCHIMKY TAPOB K KATCTaM B TOHMKAX ONOpPbL TpevroabHuia. (') =2/, Touku (., P, (J — Ha onHol
NPAMO. npHUCeM TOHKA P TCHHT MeKTy C 1 ().

39.v-=7.55 mlc. vp=8.23 w/c.

40. Mpasaa 1 (C3]13). orcToawad ot .1/ Ha paccTosaHie K.

41. vyp=v(l +cos o)/cosa,

ap = a(l + cosw)/cosc + v sinw( 1 — cosw)/Reos’ar.

42 a,=204e" +d0? _ar =407

3.vp= oryf 17 +8sin(p/2) 4. az= o7 65+16sin(qp/2) /8.
44, v = Rof2sin(9/2). ae = R(o cos(p/2) — & sin(p/2))/2sin’(¢/2).
43, vy = oR/cos(w/2).
46. Ja.
47 ap= (i"\/g. e=Aa —a'? /L
48, Uy = 2(3'() JE B

49 ay=2"3d3 a Mi=a
50. Vegzanue: waitru MLC 3eena 3: 1) vatitu MLC 3BcHA 3 B OTHOCHTCIBHOM IABHKCHHH MO OTHOLICHHIO K IHCKY 2 (TOuka My,
— HANOJAMTCH HA MCPCCCUCHAK MPAMOH. MPOXOIALICH MO TCTY 4. H TPAMOH. MPOXOIAILCH HCPC3 ICBYIO TOUKY Tema 3 W TOUKY KacaHHA

=

OTH

AMCKOB). 2) HCMOMb3I0BATH COOTHOWICHHC  V,n =Vois +Vpis (32 MCPCHOCHOC JBMKCHHC TPHHATH JBIGKCHHC Tema ).

L OTH

31ech Vims =0, Vi LO-Pye0 3) onpeaenuts MLC 3BeHA 3 KAK TOMKY MEPECCUCHHS MICPIICHIAUKY TAPOB K V.| H Vs,

Irasa 4
. s=2a{l-¢™.
2. p= ok (1% =1/ (0 + Vo)) Ve v =

3. 0v, vy, = —ao sinotsin(avit/ i+ (rav/i)cosorcos(nvi/l). a, = 0. a, = —a (0" + (rv /1)) cosor sinrve/h — (2raev/Dsinet
cos(mvt/h).

4. U=oRiv2. a=150R

S -
vetonxs /4.
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5. V= v 7 Ly = v /R
6. vy =O6M/C, a4 Mic.

7. aa =rm 429, iy =ro 20,

8.y =0. ayy= U7(0.5- V6 VR,

9 ay a.=2v2(1-87).

10,17 =v/44/3 .

11. TpackTopra TOUKH — NIPAMAd. NAPANCIBHAS FOPHIOHTAILHOH MIOCKOCTH. vy = V. ayy = (),
12, = 200 40 RIN3 = UIR—0°R, ayy = 20°RIN3 .
13.v=6cm/e.

14, = (v, + \-‘3):/4)"Si113(P.

15, x = xo explol), ¢ = oaf.

16. vy =0.5 we. az = 1 mic”. )

17.a gl 4R, /vi'cos’a + Ro," /g™

18.v= mf\/m.
19 ve = (VA +vA2)" ae= (v + v 112

20, vir = or 3 2. @y = 0 r 97 8.
2l.ay=o f2r — (o, t+ o)l.):r, ay= (!)52;’ + (o, + (91.):.". VCROPEHHS HANPABACHBI IO A IV,

22 u=wr3, a=or Y13 +6\/§/3.

23.a=uv6 Ir

24. U= 190,//18, Bexrop {7 HAMPABACH K TOUKE ..
25. x =" -eN 20,

26. @y = 26,4 M/c”,

27 vin = 106 . a1 = 100 ew/c”.

28wy = 0.5 pag/c.

29. vop== v/IN3 . Lep = eI

Ly = 2(52r\} 16+ 9sin~ 2.

31 (Bl [6BC] = 0.75(3 -3+ 5) /({3 +3) = 1.89.
32.ve= V10 /e, ae = V234 w/c®,
33. a)y OxpyxHOCTE pamuyca /2 ¢ IRHTpOM (s, Vi, = @/,
0) OKpy?KHOCTB paanyca /4 ¢ ueHTPOM B Oy, vy = @lf2,
34 vy =(o fnr: — 2am; (VSIna + max cosol) + o}fx + V:)("”,
ay = (@,
33, 0y = VA= NEW O =0, ay) = — (3o F+ (ViF—o V3 )Erﬁ ).
te =0 3 + (vir— A3 )%
36. OC = vil{{(foy cos30° +v).
37.vp= miﬁ/-‘l, ope=3N3ollda, 05=3 ﬁ wiida.
38.x=12542 m.
39, vy, =02 mfc. ay, = 0.6 ™
40. © = 1 paa/c. € =(1+2+3)/3 pag/c®

41, ag. = —R(o(1 + ) + VYA + 0, xc = R(L + NG + 1+ 00),
vo=0.G=(r+2"

Kl

fomeg

ERE 5 - ) s a0
=20, 02" axcosa + 0 % + 20, @svasing + 4o, vy

F1asa 5

Vo Uve=UN2 . ap UM ac= P31
alfo + blo-+ c/o; = 0, o fo:b = ax/oc = ofo-a.
vy = u/\/i L= 3;/2/25 14

Ve=vi3 ac= 1427+ al3 o =y NIEY A
v=x-2a

6. op=u3 N2 0= ul121, 0. = u~6 /121

o, =ul. o, =-u/2l o, =0,

ap= i VTR

o2 =

.'\Jl
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Tmasa 6

L AR 0. -RIN2 ) AM(RIN2 0. RIN2).

2. vi= 13,9 cv/e, aygn = 58.4 cw/c’, a.=039 cMm/c’, ap=48.2 e/’ s =177 pzm./cz.

3 Vo =8 ﬁ M3,

Loe=virR -

3. Jgl = @y (w3 — o) sina sin{er + BYsinf Vigsanue: 1ng ONPeICICHHA YII0BOH CKOPOCTH KOJcca J MPHMCHHTL McTo] Buinn-

6. p=7 ﬁ /106 . Viasanue: 119 NPOCTOTBI BHIMUCICHAH TIOJIOMKHTE M, = CONSL. HATTPHMEp. ., = | paz/c.

7. TCOMCTPHUCCKHM MCCTOM TOMCK. YCKOPCHUSL KOTOPLIX NAPALICIbHBL IIOCKOCTH XY, MBIICTCH TPCY FOMABHHEK, MO1YACMbILIT
MCPCCCUCHUCM TNIOCKOCTH Z — v = () U KOHYCA.

8 =60 1" CMic.

9 e=(5r+3)V27+757a. a= (5t+3)+3.

10. a=0.5(x"+81+18)™ em/c”, & = 0.375 pan/c™.

11, =0 g, =2m,2,-\/§h

12. BMy =2R/3, BAML = 2R, awy = 2/3 M/C™. aypn = 2 MiC,

Tmasa 7

I. v =are sing cosa(l —ecosg /4l -7 sin” @ ).

2. wep = (43 +5)/0.8 = 8.4 paalc.

3. 0=0375005=3v3 0,732

4 v=1lwlc,a=1wic".

5. v>=04 V3wt a:=08wm/c”. as; =038 NERY

6. v=2R=2AVR-1> .a=2QF 3R/ (R-12) |

Voo = 0.

8. D r=rytod2n, R=(ry+ Ldm—o,0(4nryt + 0,60 )41,
) ws=ow/R,

3) Ry = (ro+L&/m)™.

B T =2mr0 (1418 /7r0) = 1 3.

9. ve=(—hwdyI2 —h? +2x(h-1).

10. ®2 = 1 paa/c, 2 = 4 paa/c”, eC.TH BEKTOD & HATIPABTICH BIPABO.
€2 =2 pam/c’ — ¢CIH BICBO.

~

11. A 2ma. Vit = 3ma. Vi = dma. ap = ‘-1-(1):(1. dy = 8(02(1' ﬁ .
ap=4mn’av37.

12.v5 = 4413 @7, ap = G0 r/343.

13. 0 = Vol (F =) (el vy + 1), x = vearesin(v/ D/ o+ (F = v Y+

14, w3 = 10,15 paa/c, es = 0,58 paa/c”.
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Coaepranne

3AJJAHUSL 1151 CAMOCTOSITENBHOMU PABOTHI T10 KHHE-

2. IINMOCKOITAPAJUIEJIBHOE ~ JBWAEHHWE CTEPKHEBLEIX

KOHCTPYKITMH ..
3. OCKONAPAJUUIEJIBHOE

JBHXKEHHE  JUCKOB U
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n
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