EH.®.06 TEOPETUYECKAS MEXAHUKA
CBOPHUK 3AJIAY 1)1 CAMOCTOSATEJBHOMN PABOThI
Jlnist cTyJeHTOB AHEBHOM U 3a04HON (OpPM 00ydEHHS

CoAcpUT PCKOMCHAAUUH IO OPraHU3aluH TBOPUCCKOMD
CAMOPA3BUTHsI CTYACHTOB NPH PCUICHUH OJUMITHAAHBIX 3344, KPATKHC
CBCACHUs! [10 MCTOPHU O.THMITHAAHOTO [IBHKCHUSL, OPHTHHAIbHbIC 3311441

H 33424H NOBBILLICHHOH CIOKHOCTH MO TCOPCTHUCCKON MCXAHHKC,
MPCANOKCHHBIC HA BCCCOMO3HBIN, BCCPOCCHHCKHNX M APYTHN OIMMITHAAAN
pasnuasoro ypoeHA ¢ 1981 no 2010 roael. [IpuBeaeHE! OTBETH U
¥YKA3aHHUA AT CAMOOLECHKH PEIICHUA 33 1.



BBEAEHHE

[Mponcce dopMupoBannst B PoccHd MHHOBAUMOHHOH 3xoHOoMMKH Tpcebyver ocoforo BHHUManust K npodnemce obccncucHMs
KAUECTB] BEICIIETO MPOheCCHOHATBHOTO OOPA30BAHNA, ITO TPEIOMPEICTAET €r0 OPHEHTHPOBAHHOCTE HA NTHYHOCTh KakK OCHOBHYEO
LICHHOCTH M HAUCACHHOCTH Ha OOCCTICUCHHC MAKCHMATIBHO OJIArOTMPHSITHBIN YCIOBHH AMsl CaMOpa3BHTHS 3TOH JIMUHOCTH H
HOPMUPOBAHM AKAACMHUCCKHN, COLHANLHO-NHYHOCTHBIX H NPOHECCHOHANBHLIN KOMOSTCHUMH CNCUHATIHCTA, H B NCPBYK OUCPSb,
TBOPYECKHX KOMIETSHIHH.

OCHOBHBIMH  (JaKTOpaMH. ONPCACISIOWHMH  CTCNCHb  OBNAJCHHS  TBOPUCCKHMH — KOMICTCHUHAMH Kak Oa30BBIMH TSI
KOHKVPCHTOCTIOCOOHOMO BbIMTYCKHHKA BY3a SIBTUOTCH, MHHMUMATHBA M TBOPUCCTBO, HALCICHHOCTHL HA CAMOPAIBMTHC, MOTOBHOCTHL K
KOMAHTHOW TEATENBHOCTH. KAK B POIH YUACTHHKA KOMAHABL, TaK H ©f THACPA, CAMOODTAHM3AUMA CBOCH ASATENBHOCTH, MOOHIBHOCTE
NOANOTOBKH, OOCCHCHHBAOWAS MPO(CCCUOHATEHYID 31alTaunio ¢ yu&TOM JWHAMHUKH COUHATBHO-3KOHOMHYCCKHX NpcoOpasoBaHnH B
HAPOIHOXOBHCTBCHHOM chepe; KOMMYHUKAOCIBHOCTL B MO3HABATC.ILHON ACHTCIEHOCTH M [OTOBHOCTL K KOHCTPY KTUBHOMY BOCIPUSITHIO
AMBTEPHATHBHEIX MOAXONOB K PEIICHHE) Mpo0IeM. CTPEMICHHE K CaMOCTOATCIBHOCTH H OTBETCTBEHHOCTH 3 IPHHATHIE PEIICHUA H.
IOPSKIC BCETO. KPCATHBHEIH YPORCHE HHTEILICKTY ATBHOM dKTHEHOCTH.

DOPMUPOBAHNC TBOPHCCKHX KOMICTCHUMH HAWOONCC AKTHBHO MPOMCXOOMT [PH  CAMOCTOSTCIBHOH MO3HABATCILHON
ACHTCABHOCTH TIPH H3YUCHHM AMCUMMAKMH, onpeacsieMblx ©IOC, OaHoll W3 KNOUCBLIN AMCUMILIMH B NOAMOTOBKS J4akaIaBpa MO
HampaBIeHHE 151000 « TeXHOMOTHMECKHAES MAIIHHEL M O0DOPYAOBAHNS» ABIACTCSA MENAHHK) — HAYKL O MEXJHHYICCKOM JABMKCHHM H
B3AHMOICHCTBHY MATCPHANBHBIX TCI.

Mexanuka, dBasisich HayuHoH ocHopolt  BawHeiiiuux ofnacTcH  TCXHUKH, NPOAOMKACT HHTCHCHBHO PasBHBATLCH. ITO
CTHMYIHAPYETCS TOMBISHHEM HOBBIX IPOTPECCHBHBIX TENHONOTMH M HHHOBAIMOHHBIN — NPOH3BOACTB, ABTOMATH3ALMEH
NMPOH3BOJCTBCHHBIX MPOLCCCOB. CO3JAHMCM  HOBbIX  BBICOKOTCNHOTOCHUHBIX MAWIHH H MCNAHH3MOB, OCBOCHHCM MAakpo- M
MUKpOMHpPa. [Tporpece COBPCMCHHOMO NPOMZBOACTBA HCBOAMOMCH OC3 [IMPOKOrO BIAMMOACHCTBHM HAVKH M TCXHHKM NpH
PEATH3AHHA HHHOBAIHOHHBIX IPOSKTOB.

MexaHHUCCKHM JIBHKCHHCM HA3bIBAIOT URMCHCHHC C TCUCHHCM BPCMCHH B3aHMHOIMO TIOJIOWCHHS TC B NpocTpaHcTee. [TpuMepsl
TAKHX $BICHHH BCTPCYAKOTCS TIOBCKOAY . [A30BBIC H KHIKOCTHBIC MOTOKH B MALIMHAX H ANNaparax. PasIHUHbIC TPAHCNOPTHBIC CPCICTEA
(aBTOMOOWIN, KOpPalau, CaMOAEThI), MCXAHH3MBI, MallKHbL, K TOMY #C COCTOAHUC MOKOsl, B KOTOPOM HAXOITCs PA3NUMHLIC ONOPHLIC
KOHCTPYKIWH I OPOH3BOICTBCHHBIC COOPYKCHHS, ARACTCA TACTHEIM CIOYIaeM ABMACHIA. [IpH B3aAMOACHCTBHE MATCPHATBHEIN TN
APY T C IPYOM [POHCKOAHT HIMCHCHHE ABHACHMS 3THX TCI HIH H3MCHCHHC HX (POPMBbI.

[epetucHb MpoGIeM, PACCMATPHBACMBN B MCNAHHKC, MPAKTUMSCKH HCOOBITCH M ¢ PAZBMTHCM 3TOH HAYKM OH HCOPCPLIBHO
nonoIHAICTC:. 00pa3OBbIBAS TOAMAC CAMOCTOHUTCILHLIC OONACTH, CRS3AHHBIC ¢ HIYUCHHCM MCXAHUKH TBEPALIN ACHOPMHPYCMbBIX TC,
acnaxoeteli ¥ razos. CoppeMcHHag MexaHuka npeactasascT cofolf uenbtd komnacke ofWMX M CACUMANLHLIN AHCUMONHH,
NOCBALCEHHEIX NPOCKTHPOBAHUIO H PAcHCTY PasIMMHBIX CTATHHMCCKHX M AMHAMMUMCCKHN KOHCTPYKLMH, COOPYCHUH, MCXaHH3IMOB,
MALLKH, ANNapaTOB, HCOOXOAHMbBIN AN PA3BHTHs HHHOBALIMOHHOIO NPOU3BOICTRA.

Oanako BCE 310 MHOr00OpAIUE OMUPACTCH HA P31 OCHOBHLIN TMIOHITHIE, 3aKOHOB, MPUHUMMOR, METOI0B, OOLMX A BCex obnacTteli
MCNAHHKH, PaceMOTpeHHUE 9THX OOLIHX 3aKOHOMCPHOCTCH JIBHMMKCHHUSI MATCPHANbHbLIX TCA M MCTOAOB UN MPUMCHCHWS W COCTUBJSICT
NPCAMCT TCOPCTHUCCKON (MK ODILCH) MCXAHUKH.

[Tpy w3yycHHM KAKOro-nudo sMBICHHA HCOOXOINMO BBIACIATHL B HEM HanOONCC CYLICCTBCHHOC. [MABHOC, A0CTparupysick OT
APYTUX HCIHAUMTCIBHBIX CTOPOH SBACHMM. B pe3yiabTarte 3TOro HCCICAYKOTCH HCKOTOPLIC MOJQTH (CXCMBI) PCAbHBIX TCIl.
npoucccoB. sBACHHI. Takuvu HaydHeIMH a0CTPAKUWSIMH SBISIOTCS BCC BBOAHMMBIC E TCOPCTHHCCKOH MCNAHHKC HCNOIHBIC
NOJIOKCHHS W MOHATHSA. MOICIH MATCPHAIBHBIX TCI. CNCMbL HX BIAHMOICHCTBHI.

CaMOCTOSITCIBHOC PCLICHHC TBOPYCCKMX 34744 MO TCOPCTHUCCKONH MCNAHUWKC B TCXHHYCCKHN BY3aX M B KIACCHUCCKHX
¥HABCPCHTCTAX SBIACTCSA OJHHM HX CYLICCTBCHHBIX AICMCHTOB OPraHH3aUHH TBOPUCCKOrO CAMOPA3BHTHS B IPOLCCCC H3VUCHHUS 3TOH
ANCLHILIHHBL, KOTOPOC CNOcoOCTBYCT OOICC CHCTCMHOMY H IIyOOKOMY YCBOCHHIO NPO(CCCHOBANBHBEIN 3HAHUH. A3ET BO3MOKHOCTh
chOpPMHPOBATE ¥ CTY ICHTOB MOTOBHOCTb K TBOPICCKOH ACATCILHOCTH, PAIBHTh KPCATHBHBIH NAPAKTED MBILLICHHA. Beé 370 nomoracr
NOIrOTOBUTL KOHKYPCHTOCHOCOGHOMO CICUHANHCTA K TPO(PCCCHOHATLHOH ICITCNBHOCTH B COBPCMCHHBIX PBIHOYHBIN YCIOBMIX TIO
pazpadoTKC W NPOABHMKCHUIO HHHOBALWOHHEIX TPOCKTOB HA TIPCANPHSTHSAN MAIWHHOCTPOUTC.ILHOIO KNACTCpa.

B aarEOM nocoOHn ¢OOpaH G4HK VHAKATBHBIX TBOPUCCKAX 349 IO TCOPCTHICCKOH MEXAHMKS, JAHEL METOIUMCCKAS YK 3 HAA
MO PEIICHITE) 34749 M OTBETHI AMA CAMOKOHTPONA. CTVACHTHI, SAMHTEPECOBIHHBIE B YTIVOIEHHOM H3VUCHHH OTICTBHEIX BOMPOCOB
TeOpeTHIeckoH MEXAHHKH H B fo7ee ITHPOKOH MPaKTHKE IO PEIIESHHIO 13449, HEOOXOIUMEIE MATEPHANEl MOTYT HaHTH B yueOHOM
JHTEPATYPE, CHHUCOK KOTOPOH MAETCA B KOHLE KHATH.

[TpuBEIEHABS TPHMEPH AOCTATOYHO TONHO OTPAKAOT BOIMOKHOCTH PACCMATPUBICMEIN TBOPUCCKHX 3aJdd B TPOLECCE
TBOPUECKOTQ CAMOPASBUTHA THIHOCTH OOVMAIOIINNCS, TPU 3TOM CAMQCTOATENBHAS PadoTa CTYACHTOR ¢ HCTIONB3OBAHNEM VIEOHOTO
HOCOOHS MPOBOAUTCS MAPAINENEHO C 4y AHTOPHBIMH 3aHATHAMH H OOSCHEUHBAETCA KOHCY IbTALHAMH NPENodBaTeneH.



1. PEKOMEHAALHH CTYIEHTAM O OPTAHHU3ALIHH TBOPUECKOI'O CAMOPA3IBUTHA
NPU U3YYEHUN TEOPETHYECKOH MEXAHHUKH

B npouecce camoo0pasoBaHUA H DA3BUTHA CBOEH KpeaTHBHOCTH BEI MOCNEA0BATEIBHO NPONOIHMTE TPH YPOBHA FOTOBHOCTH K
PCLICHHEO TBOPYCCKHUX NMPO(ICCCHOHANLHBIN 3334, MPCANOIAra0IINX:

¢ HA [EPEOM VPOBHEC PELICHHE 337a7 NOBBILICHHON TPYIHOCTH. TPeOVIOIHMX INMYOOKOTO IOHAMAHHS HIFTAGMOTO K¥pPCA.
HECTAHIAPTHOH KOMOUHAIMY HMEIOIHUXCA SHAHMH, cnocOOHOCTH K aHAIH3Y CYOBEKTHBHO CYIIECTBYIOMErO HHOOPMAHOHHOIO OO
H OMPCICICHHC YCIOBHH Cro A0CTATOUHOCTH;

e HA BTOPOM YVPOBHE INOCTAHOBKA H pEIICHHE THIIOBEIX CHTYAIHOHHEIN IIPOH3BOJCTBEHHBIX 1337a9. B TOM YHCIE H B
3KCTPEMATIBHEIX BHEITHHY ¥CIOBHAX,

* HA TPETEEM YPOBHE DPEINEHHE TBOPWECKHAX 3ajdad, OCHOBAHHEIX HA HCCICIOBAHMH HPO(JECCHOHANBHO-OPHEHTHPOBAHHBIX
CHTY ALHH ¥ IPEATOIArarUIAX CaMOCTOATENbHOE (JOPMYTHPOBAHHE OIPOONEMEl U €€ PELICHHUE.

HeoOxXOmHMO ¥UHTBIBATL, UTO OOMBLIMHCTBO 3474¥, MPCAnaracvbix Bam B nocoOHgX W vucBHHKAN, WMCIOT CTAHAAPTHYIO,
IPHBBIMHYEY KOHCTPYKUHEO. HOAPA3YMEBAOIIYE) JOCTHXKSHHE HCKOMOTO DE3YIIBTATA IO 3AJAHHOH NPOLGIype. H ABILAOTCA IHIIb
CI40BIM M0J00HEM PeallbHBIX AKHIHGHHEIN NPOLECCOB. B mpouecce e mpod)ecCHOHANBHON ASATENEHOCTH Bbl KaK CIELMANHCT. Kak
NpaBH.IO, 6}-’;[CTC CTAIKMBATECS € MPOHIBOACTBCHHBIMH CHTYAUHWAMH., B KOTOPBIX ,E[CﬁCTBy}OT HCOl'lpC;LCJ'I('fHHl:]C5 BCPOJATHOCTHDLIC
VCIIOBHS, M3HIIHHE. MPOTHBOPETHBHIE M HEJOCTAIOINAE JIAHHBIE, KOTJA HY'KHO TPHHHMATH PEIIEHHS B 3KCTPEMANBHEIX VCIOBMSX
OTPAHHMCHM BPEMEHH H (HIH) HCTONB3OBIAHUA MATCPUANBHEIX H (HYHHAHCOBBIN PECYRCOB. [IPOMIBOICTBEHHBIC CHTYAIHE TAKOTO POAA
HCU30CHKHO BO3HUKAOT B VCIOBHSX HHHOBALUMOHHOH 3KOHOMMKM, B MPOUCCCC OCBOCHUS MIH PA3palOTKH HOEBIX NPOM3BOACTECHHBIX
TEXHOIOrHH H 000pY IOBAHHA

TeopueckHe 3a7a4M, BRIIOYEHHBIE B NMOCOOHE, OTpawkaroT B cede Mpo()ecCHOHANBHBIM H COLMANBHBIE KOHTEKCTHL OyavIneH
npolecCHOHANBHOH JesITeIPHOCTH, W NPENNOIATAIOT He TOIBKO XOpOLIee 3HAHHE H3YTaeMOH THCLHILTHHEL H YMEHHS IOIB30BATHCS
3THEMH 3HAHIIMH, HO H TpeOver oT Biac TBOPYECKOTO 4kTd, T.¢, MOCTPOSHHA HEKOTOPOH HEOYIECBHAHOM NETMOUKH PACCYKIACHHH,
NPHBOAALEH K CO3IAHHED CYOBCKTHBHO HOBOIO,

Pemenne Banmu TBOpUeCKOH 32141H JOIKHO BKTKUATE CISIY FOLIHE STAIIEL

® [OIPYACHHEC B HH()OPMALNMOHHOE MONE MPEANONATdeMOH 3ajaur uepe3 IOCTAHOBKY NPOONEMEI, BOCOPHATHE YCIOBHH H
ONHCAHHC NPODICMBL;

¢ pa3padorka HEPOPMANHOHHO-IOTHICCKOH MOICIH 340291 YePEs VCTAHOBNCHHE B3AUMOCEASH MEKIY HCXOIHBIMH JAHHBIMH.
BBLABIICHHE QCHOBHBIX 3dKOHOB H IPAHHL HX NPHUMEHEHHES [PH PEIICHIH JAHHOH 3a1a4H,

*  [IPOBCPKA AICKBATHOCTH PazpaboTaHHON MOACIH ¥CAOBHIM NOCTAHOBKH 331a'H;

*  Pa3padoTKA ANrOPHTMHUCCKOH CTPYKTYPhI 33,141H, OMPCACICHHC C¢ ONTHMANBHOCTH,

* pa3padoTka TCNHOMOMHH PCANH3ALMK  ATCOPHTMHHMCCKOH  CTPVKTYPBL  3473MH, NPOBCACHHC AHANM3A  AJCKBATHOCTH
TEXHOJIOTHH NPSINOMSHHBIM CPSTCTBAM PEATHIAIHH,

* MPOBCICHHE dJHANH3A MOIYYCHHBIX PE3YIbTATOB € MOJHIHH KOPPEKTHOCTH NOCTAHOBKH HPOOIEMBL  aJ€KBATHOCTH
Pa3pa00TaHHOH HHGODMALHOHHO-IOTHYECKOH MOJENH MNOCTAHOBKE IPOOIEMEI, ONTHMANBHOCTH AITOPHTMHYECCKOH CTPYKTYPHL H
3()peKTHBHOCTH TeXHOIOTHH PeATH3ALIHH.

[Ipu 3ToM BBl I0MKHBI YYUTEIBATE OCHOBHBIE (JAKTOPBL HPEMATCTBYIOLIHE YCHISLIHOMY HANCHKICHHIO PEIUGHHA TBOPYECKOH
kEREL W

¢ HA 3Tame MNOTPYKEHHS B KHOOPMALIHOHHOE MONE HEKOTOPEIE 3HAYAILME 3IEMEHTH HH(OPMAUHM MOTYT OCTATECS
HCBOCTpCﬁOBHHHbIMH. H HCIOCTATOK HJIH H30LITOK AJAHHbLIN BbI30OBCT NCHXOQJIOTHUCCKHHA LLHCKOM(]]ODTL

® HJ JTanc pﬂ'ﬁpﬂﬁOTKH l/lH(bOpMaLlHOHHO-.J'lOFH‘lCCKOﬁ MOACHH B3dHMOCBI3b MCHKAY OCHOBHLIMH CTPY KTYPHBLIMH 3JICMCHTAMH
MOKCT YCTAHABIUBATLCH Be3 }*‘[éTﬂ QCHOBHBIX 'SHKOHOMCPHOCTCI‘;[ NPOTCKAHMS Opoucccd, UTO HC NOO3BONACT TFOBOPHTh ob
AIeKBATHOCTH MOJEIH MOCTABNEeHHOH mpobaeve;

¢ MPAKTHYECKH BCETIA OTCYTCTBYET MPOBEPKd MPOMEMKY TOHHEIX 3TATIOB PEIICHHA U KOHEWHOIO PE3YILTATA HA 41CKBATHOCTS,
YT ABIACTCA HEAOTY CTHMBIM AN CIEMHAAHCTA, MPETERAFIOMETO Ha KOHKYPEHTOCTIOCOOHOCTD.

[Ipr OpTaHA3ALHH TBOPHUECKOTO CAMOPA3BHTHA TO TEOPETHHMECKOH MEXAHHKE NPSICTABIACTCS BOIMOMKHBIM BBIICIHTH IATh
KT4CCOB HapboNee paclpOCTPAHEHHBIN TBOPUECKHX 33JaU. PAHKHPOBAHHBIX HAMH [0 BO3PACTAHHIO BO3JeHCTBHSA HAa Mponecc
Pa3BHTHA KPEeaTHBHOCTH.

1. 3azauu, B OCHOBC KOTODBIX JICKHT 3HAKOMAs! (HANPHMCP, N0 LIKOAC) MPOOACMHAs CHTYALHSL.

2. 3Jagauu Ha 3HAHHC 0A30BOrO KypCa H PACCUHTAHHBIC HA KOMOMHMPOBAHHC H3ECCTHBIX CHOCOOOB PCLUCHHS 3a1al B HOBbIH
crocos.

3. HuhopMaOnOHHO-NEPEIPYKCHHBIE. HEINOAHOMNOCTABICHHEIE, € PJIMBITBIMH YCAOBHAMH. TPEOYIOIIHME CIOCOOHOCTH K
«BHICHHIO TPOOIEMED .

4. C nmapagoxcambHOU (JOPMYIHPOBKOM, «MPOBOIEPYIOUINE HA OUIHOKY. C HEOMPEIETEHHEIM, HEOTHOBHATHEIM OTRETOM.

5. 3amayn. 00eCICUHBAOIIAE MEKAUCIHITHEIDHBIE CBA3H.

IMpuBCaéM IPHMEPH H3 Ka3KIOTO KIacca 3aJa4 N0 TCOPCTHICCKOH MOXaHHUKC.

[payep 1 TIOT KAKAM HAHMCHBLINM YIJIOM K [OPH30HTY @, CICAYCT BPOCHTE HackeTOONBHBIH Msi, 9TOOBl OH MPONCTCT
CBCPNY CKBO3b KONbLQ, HC ¥ AAPHBIIMCL B HCrO, TOMNMHCH KOMbUA, H3MCHCHHCM CKOPOCTH MM 33 BPCMsl NPOAETa YCPCH KONBbLO H
CONPOTHBICHHCM BO3AY XA NPCHSOPCH b,
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flpuwaep 2 Tpyd P noaHWMACTCH € MOMOLWBID JBYX TPOCOB, ABMKYLUMXCH B NPOTHBONOIOMHLIN HANPABICHUAX C
OIMHAKOBEIMH CKOpocTAMHE ( V, =— V).
OnpcacauTh CKOPOCTE H YCKOPCHHUC IPY3a.

fIpracp 3 Ha BCPTHKAILHO BLICTYNAOWIYH) H3 TOPH3OHTANLHON MIOCKOCTH 4aCTh IUMWILKM ANHHOH / HABCPHYTA
OIHOpOIHAS raffka TommuHOM ¢ W BecoM P K rafike HA pACCTOAHHH r OT €€ OCH C TMOMOIIBIO UHIMHIPHISCKOTO ITAPHHPA
NPUCOCAHHEH OTHOPOAHBIH CTCPKCHb AB AnNHHOH O M BCCOM (), KOHCL KOTOPOro ONUPACTCs HA TAAKYH) TFOPH3QHTAILHY KO
ICIOCKOCTE. PaccTOsSHUE MEkXIY ILIOCKOCTAMH paBHO b, Pespba mpasas ¢ mOCTOAHHEBIM WIaronM. [IpHHSB, 9TO TIpH caMOOTBHHIHBAHHH
rafkn B PC3y.JbTATC B3AMMOICHCTBHSI CO IIMHIBKON YCKOPCHHC € LCHTPA THKCCTH (' MOCTOSIHHO, HAHTH CKOPOCTH M YCKOPCHHC
TOUKH £ B MOMEHT €X0I4 TaiKH CO IINMIIBKH. €CH JABICHHE HA ONOPY B 3TOT MOMEHT PABHO MOIOBHHE BECA CHCTEMBI, H [AHKA K
ITOMY MOMCHTY COBCPIUMJIA NsiTh 000POTOB, BhiuucycHus npoBecTu pu r=gd =7/=52u P=Q.
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Koarerraprf, JTaHHEI THO 32344, OTPQOKAIONIHH KOHTEKCT MPO()eCCHOHANLHOH I1e4TeIbHOCTH, JIYUIIE BCETC MOAXOIHT I
HNOITOTOBHTEILHOH CTAINH OTHMIHATHOIG ABWKEHHA. Ha cocTa3aTenbHOH CTAIHU IPHMEHTh TAKHE 331a49H HE PEKOMEHIYeT . TaK
KAK HA UX OCMBICICHHUC ¥ UACT 3HAYHTCIALHOC BPCMsI,

Hpawep 4 lopwsoHtateHAas Oanka AP 71eBHIM KOHOOM A IMAPHHPHO COEIMHEHA CO CTEP/KHEBBIM KBampatoM ADOE.
VCTAHOBICHHBIM Tak, uT0 AQ L AB; mpaswlil koHEN 5B OATKH BAKPSILISH Ha MIAPHUPHO-MOIBMWKHOH omope. K cepenune Oaixm
HPHUTOKEHA CH1A P Mo HEKOTOPHIM yriaoM . IIperebperas secoM crepxHeii KBAIPATA, COSTHHEHHOTO MEkK Iy codoil M ¢ onopoii O
WAPHHPHO, A TAKXKC BCCOM OLIKH MO CPABHCHHIO € CHIOH F ONpPcACINTh, NPH KAKOM YIJIC ¢ YCHJIMC B THATQHAILHOM CTCPIKHC
KBagpara 6vIeT MHHHMATEHEIM.

Koaratenrapsidi, OUCBHAHOCTD NOIX0MA K PCLICHHKY «VChIINBICTY COZHAHUC 0OYYAOWICrOCs, ¥ OH ACHCTBYCT B COOTBCTCTBHH C
}'CBOCHHbIM an FOpI/IT\ulONI. Takoro Tuna 38349HM HKTHBH'SI/II)_YIOT MbICITUTCIBHBIC l'lpOI.lCCCI:I_~ HO BKJIHOYMATH HX B COCT}I'}&TC.’H}H}'I‘O
CTATUIO CICTYCT ¢ JOILIIONH OCTOPOKHOCTLIO, TAK KaK B(;‘}HI/IKRIOT CIIOHOCTH C OLCHKOH HX PCLICHH:L




[puacp 5 Maibunk OCKHT C NOCTOSHHOM CKOPOCTBKY VM ¢ NOMOLUBK BOJIMNA KATHT nepca co0oii 000, uMerowuil hopvy
ALTUNCA ¢ MOAYOCsivH 2 W b (4> b). Touka KACAHUS BOAMIA C ODOJOM HANOJAMTCSI HA MOCTOSHHOH BhICOTC /) HAM 3eMaGH. BuipasuTs
YIIOBYIO CKOPOCTE () 00014, KATALErocs 03 NPOCKaNE3EIBaHus, KAk (Jy HKIIHIO OT ¢, B. Beruucnute @ mpu OX L MN

Kosyviearapnd, PelicHHC 3TOH 337a4M MPCATONAracT OOJNbIIME MATCMATHUCCKHC BBIKIAAKH. PCKOMCHAYCTCS HCOOMLIOBATHL
TAKOro poda 3a4a44 41l O6CC]’IC‘[CHH}[ MCHAUCIHILTHHAPHEIX CBSI3CH,

[lpu Oprasu3auum TEOPUCCKOrO CAMOPA3BUTHS MO TCOPCTHUCCKON MCXNAHMKC HA QCHOBC JAHHOrO nocobu: Bam ncodxomumo
NOBTOPHTH TCMbI, BKIKUCHHBIC B MPHMCPHY IO IPOrpamMuy yYucOHOH IHCHHITHHLL.

l. Craruka. TlonaTHe CHNBIL, MOMEHTA CHNLI OTHOCHTEILHO TOYKH H OCH, mapel cul. Meroabl npeodpasoBaHHa CHCTEM CHIL.
YCI0BUS U YPABHCHHS PABHOBCCHI TBép,Cl,le TCIT NoA ,IlClr“iCTBHC\A PA3TUYHBIN CUCTCM CH.I. LLCHT'IJ THKCCTH TBCP,ELO]'() TCIA U CTO
KOOPIAHATHL.

2. Kumemartuka. TTpeamer xuHeMaTHrH, CrnocoObl 3amaHWA ABH:KeHHS ToukH, CKOPOCTH H VCKOPEHHE TOYKH. BpamreHwns
TBEPACTO TCMA BOKPYT HCNOABHXHOH OCH, [INOCKOC ABMWCHHC TBEPAOMD TCI4 M ABHKCHHMC NIOCKOH (Urypbl B C& MIOCKOCTH,
AOCOTIOTHOE B OTHOCHTENEHOE ABHKEHHE TOUKHM. CIOKHOE ABHKEHHE TBEPAOTO TENA.

3, JTunamuky, [TpeaMer AMHAMHKH. 3axoHB Mexanukd [amunea-Huiotona, 3azaun nuaavuxH, [psavonuneinne konedaHmsa
MaTCPHANBEHOH TOUKH.

4. Mexammueckas cucteMa. JuepeHIRATEHEE YPABHSHNA IBWKCHHA MEXAHNIECKOH cHcTeMbl. KOTMTECTBO IBIKEHNA
Mal‘epHéU'[BHOI‘/i TOYKH H )‘IGKE\HH‘IGCKOﬁ CHCTCMEI. MOMeHT KOQIHYSCTBA ABHKCHHA MaTCpH&L‘II:HOﬁ TOYKH OTHOCHTC/IEHO LHEHTPA H OCH.
Kuueruucckas JHCPrHSL I\'IﬁTCpl/I&'leOﬁ TOUKH U MCXAHUUCCKOH CHCTCMBI,

5. Obwnre TeopeMBl IMHAMHAKH. [I0HATHE O cunoBoM none. [puaupn JanmavOepa 18 MATEPHAIBHOH TOTKH M MEXAHHEECKOH
CHCTCMBL, MCTOA KHHCTOCTATHKM, ONPEACACHUG AHHAMKMCCKUX PCAKLUME NOAIIMNHUKCR NPH BPALCHHH TBEPAONO TCNA BOKPYT
HenmoIBHxkHOM ocd. CBA3M U UX ypaBHEeHHs. [[PHHOHII BO3MOKHEIX IEPEMEIIEHHH.

6. O60o0LEHHEIE KOOPAUHATE CHCTEMEL JdH((pepeHupanbHbe YPaBHSHIA IBHKECHHI MEXAHHUIECKOH CHCTEME! B 0G0O0MEHHBIX
KOOPIMHATAY HIH vpapHeHue Jlarpamxa Broporo poza. SeneHua yzapa. Teopema 00 H3MCHCHHH KHHETHISCKOTO MOMEHTA
MEXAHMIECKOM CHCTEMEI TIPH YIApE.

B xax1om OJ0Kke 337139 JAHHOTO MOCODHS €CTh BaAdvTH BBHICOKOH CI0kHOCTH (7 — 10 GammoB), MOBHINEHHOH CHOKHOCTH (5—6
0a110B), cpeaned cmoxmHocTH (3—4 Gamia). Jiig HEKOTOPBIX 34144 NOBHILCHHOH CNOMHOCTH B paziele «OTBETH M VKA3aHHD»
NPHBEICHEL TAKKE YRAZAHEA IO IOHCKY PEIIEHHA.

B ciyvac HCBOAMOWHOCTH HAMTH PCLUCHMC B MPOLCCCC CAMOCTONTCIBHON PadCThl AAKCE NOCHC AHATH3A YKA3AHMH W OTBCTA,
MPHBCAEHHBIN B YucOHOM nocoOuH, Bam HCOONOINMO OOPATHTLEH 38 KOHCY.IbTALUMCH K CBOCMY MPCIOAABATCIO.

2. ACTOPHA OJITAMITHAIHOT O IBHKEHHIA
IO TEOPETHYECKOH MEXAHWUKE

BCECOK3HBIE OJIMMITHABI (1981 — 1991)

IlpoBegeHne OMHMONAJ IO TEOPETHUECKON MEXAHHKE B OONBIIMHCTEE TEXHHISCKUX BY3OB
CCCP nauaiock emé B cepeaure 1970-X IT. Ha YPOBHE aKaIEMHUECKHX TPYIN H BHEYTPHBY30BCKOTO TYPA. A IEPBLIE ONHMIHAIL B
HEKQTOPBIX By 34X (Hanpumep, MBTY um, H.2. Baymana) mpoBOAMIHCE Vike B cepeanne 1950-x IT.

B 1981 r. Munsyiom CCCP u Cexperapuarom LK BJIKCM 6bL10 NpHHATO PEMIEHHE O MPOBEIeHHHM BCecoio3HOTD Typa
QIHMIHAIBI IO TCOPETHYECKOH MeXaHHKe 04 3rHI0H «CTyIEHT H HAYYHO-TEXHHYECKHH NPOrpece» ¢ LENBK MOBEIICHHA KA1ECTBA
HOIrOTOBKH OYAYIIHX CMENHATHCTOB, H01ee MOTHOTO PasBHTHA cOOCOOHOCTE] H JApOoBAHNH CTVICHUECKOH MONOIEMH, IPUBUATHS MM
HdBBIKOB CAMOCTOATEIBHOM PadOThl H YMEHUH OPHHUMATS NPABHIBHIC PELICHHS B 3KCTPEMANBHBIX YCIOBHAX.

C 3Tore MOMEHTA MNPOBEICHHE OIMMNNA] NPHHANG O0Ie¢ OPTaHM30BAHHEIM NADAKTEP, NPEANONATAOIINM MO3TANHOE
npoBeJeHre TYpoB (I — BHYIPHBY30BCKOTQ, 11 — pecoydmukanckoro u [1I — Beecow3HOro), 4T MO3BOIAMIO CIEIATh NPEIMETHYIO
QIHMIHAIY 10 TEOPETHUECKOH MEXAHMKE MACCOBHIM COPEBHOBAaHHMEM CTYIeHTOB. B III Type vaacTBOBaIn mpegcTaBuTeIn BCex 13
COFOIHEIX PECNYO.THK M ropo10B MOCKBE! M JIeHHHTPATA.

3a scro Heropuy Beecorosnbtil Typ (11 saxmountensrelit Tvp) npoBoauacst B Tpéx Byzax CCCP. C 1981 r. mepsrle nATh J€T
npoBoInIcd B MIKEBCKOM MEXaHHYECKOM HHCTHTYTE, B 1986 — 90 rr. III Typ npoBoanica B BelopycckoM NONHTEXHHIECKOM
unctutyTe (BI1H) B Muncke, a B 1991 r. — B TIcpMCKOM NOJIHTCXHHUCCKOM HHCTHTYTC, HO B CB#3H ¢ HauasmuMces pacnaiom CCCP
Ha
[l Typ B TOM rogy npucxamd xomadasl T01sk0 PCOCP, Benapven, Vipaunusl, VYiabekucrana, Ascpbaimkana, TypxuMCHHE,
Taawukucrana u ropoaos Mockssl 1 JICHHHIpada.

[NoSeauTemsin onuninual B 1982 — 19835 rr. Obian ¢y acHTe: JICHMAMPaackoro noautexHuuacekoro uHcruryra [1.B. Dalinravs,
MBTVY um, H3. Baymana M.B. Jlemu1os, MOCKOBCKOMO ABMALMOHHOrO HHCTHUTYTE AU, MBalucHko, MKCBCKOrO MCXAHHYCCKONO
uueTHTyTa A.J, [y wkapes,

34 nsITh ICT B OAMMIIHAAAN, OPOBOAMMBIN B BCIOPYCCKOM MOAMTCXHHUCCKOM MHCTHTYTC, NPUHAIN y4acTuc 251 crvacuTt u3 70
BY30B CcTpaHbl, Cpcau vuacTHHKOB Obl10 16 cTyacHTok. Bo Bpewsi mpoBeAcHMs! oauMnuas B MHHCKC B HHX v4acTBoBano 7
HHOCTPAHHBIX CTY ACHTOB, Bo BCCDOCCHP’ICKH.\' OMHMIHAAAN, KOTOPLIC NPHLLIH HA CMCHY BCCCOI’O'}HbIM, TAKKC NMPUHHAMAKOT YUACTHC
3HAUMTCIILHOC KOJIHUCCTBO HHOCTPAHHLIX CTY ACHTOB, KOTOPLIC 3AHHMAKT BbICOKHC MCCTA (OOBbIMHO 3TQ rpamiaHe Boeraama).

Jlvumme JOCTHKEHHA BO BpeMA OIuMIHan B Muncke noxasatH crviaeHTel Mocksel Jlenmnrpaza u PCOCP. [lpusépann
OIIMMITHATHI CTATH 6 ¢Ty AeHTOB JleEunrpama, 4 — Mockesl, 4 —PCHCP u 1| —BCCP (radm. 1).



CryACHTB! CICAYIOIMX BY30B HCOAHOKPATHO 3aHumanu 1 — 10 meera B koukypee: JICTY (Jlenuurpax) — 5 pas. TTY (Tamun) — 4
pasza. MI'TY um. H3. Baymana, MCHUH, MAW (Mockea). BITH (Muuck) — 3 pasa. 3amcuarcibHOro venexa 1o0ouies TamOOBCKHIT
HHCTHTYT XHMHUCCKOTO MammHoeTpocHust (THUXM), cTyacHTb! KOTOPOro, NOATOTOBICHHLIC Mpotheccopon Bnatumupon Mearosuieu
TMonoBLIM CTATH NMOOETHTETIAMH 3AKMOUHTENLHOTO TVPA OMEMOHAILL 1986 1 1990 tr. JIBak I BXOTHAM B JSCATKY CHIBHEHIINX
cryacurst MUHul™ (Mockea) n JIMTMO (Jlenuurpaa). KINKW (Kuwwunes), H-HITA (H. Hoeropoa). He Bec ACHCTBHTCIBHO CHITBHBIC
BV3EL IPSICTARIGHEI B 3TOM clHCke, Tak kak PCOCP ¢ bonee ueM COTHEH TeXHHUECKHX BY10B Ha Beecorosnol oaumMmuaae Moria ObITh
NPCICTABICHA KOMAHAOH TOTLKO U3 TPEX CTY ACHTOR.

1. Pe3y.urarel HPU3EPOB 0.THMITHAALI (R CKOGKAX YRA3A1 CYMMAPNLIA §a11 KOHRYPCHOTO 33 anms, fai1 npmépon)

1986 (56) 1987 (57) 1988 (56) 1989 (55) 1990 (51)
Mecto
1 A Tlomos (27). C. Bapamo (45.5). | C. IOyour (38.5), | B. CuHntb-muxor | A Tamms (32),
THUXM, CIBIZR MCHU. (49.5). TUXM.
Tamdos YensbuHck Mocksa JIMIA. Tanbos
JleHuHrpan
2 H. Hureasckuit (22), A Mxnoscknit (37), | K. Munkos (35.5). M. Cnapyto | B. MaTrimes
MHWHul". JIMTMO, MUWHul". (46.5). JII'TY. (28.5).
Mockea Jlenunrpan Mocxksa Jlenuurpazg HITHA.
H. Hosropoa
3 J. Seug (21). T. O#xBepr (36), A. Kuceaér (34), B. Ilurvios (43), | T. Horotror
BITH, JITY, JIMTMOQ, JIKH, (24.5),
Muncx Jlenunrpan JNenuurpaa Jlennnrpan MITY,
Mocksa

I 1yp Beecow Hol OMAMMMAIB MPOBOAMIACH KaK JWIHOE NMEPBEHCTBO. MecTa B HEOPHIHAIBEHOM KOMAHAHOM NEPBEHCTBE
OMPEACIANHCE TIO CYMMAPHBIM 04T11aM TPEX CTYACHTOB-YUUCTHHKOB KOHKYPCA (MIH 1O OaTy MEHBIIETQ YHCTA YIACTHHKOB, €C.IH
KOMdHI4 TPUOLIBATY HA ONHMIHATY B HETOMHOM COCTdBe) (Taln. 2), MeCTo KOMAHAH MO HTOTAM ITIATH JET VCTAHOBICHO NMO CYyMME
O4.T10B KOMAHAE 34 B TOAEL (1-¢ MecTo — 416, 2-e —407.5, ... 17-e — 41).

2. PesyabTare! BEICTYIVICHAA KOMAHA HA Beecowsabx onavnmanax B 1986 — 1990 rr.

=

1986 1987 1988 1989 1990 g 5

Komanaa £ EgC

g E

MCCTO > g E
AnepOatiacaHa - 15 9 13 - 16

ApMeHHH 7 10 10 11 10 10-11
BCCP 1 6 4 6 4 4
['py3uu 13 13 16 11 12-13 13
Kaszaxcrana 13 11 14 10 5 9
Kuprusun - 14 15 14 14 15
JlaTBuu 10-11 - 12 135 12-13 14
JIuTERI 10-11 9 11 7-8 - 10-11

Mo 0B 12 7 6 9 8 8
PC®CP 2-3 2 5 3 1 3
TaaKUKHCTAHA 14 12 13 12 11 12
TypxMenun 8 16 17 17 15 17
V3bexucrana 5 8 8 4 9 7
YCCP 9 4 3 5 6 5
DCTOHEH 5 5 7 7-8 7 6
Jlenunrpaaa 4 1 2 l 3 1
MOCKBEL 2-3 3 1 2 2 2

OrpoMHBIH BKIAI B PA3BHTHE ONHMIIAATHOTO IBEDKSHHA HA STANEG BCECOKOIHBIN OTHMITHA BHECTH OONBIINE IHTY 3HACTHI CBOSTO JSIA
B llomos. B.A, Temmkesuy. C.A. Jlanues, I' V. Jyopoepnna. P.M. Tlogracu, C.I'. Bepesmma, M.I1. [ymckmil, B.K. Tapacoe
(Poccua), HHM. Topbuu, B.M. Jlamymuna u E H, JlamOura (Beaopyecusa), P.M., IOpvaunnna (Viderxuctyan), K.P. Kenx (3cTorus), u

ap.

[Noc1e mepBbIX ABYX IATHIETHUX HHKIOB B 1991 r. nmpoBeaenne BeecOrsHOM OMHMINA N N0 TEOPETHISCKOH MEXaHHKE OBLIO
nopy4ero [TepMCKOMY HOMATEXHHYECKOMY HHCTHTYTY (C 1992 r. — TlepMckEH Tocy apCTBEHHBIH TEXHHMECKHH YHHBEpPCHTET). B
1991 r. T'ockomurer PCOCP mo nenmaM Havku ¥ BHICIIEH INKOJMBI HE 3AIUTAHHPOBAI IpoBeicHHE Beepoccmiickol OMMMIMAALL, H
moaTOMy OPTKOMUTETOM OBUIO NPHUHATO PEIICHHE COBMECTHTh BCepOCCHHCKYI0 OonmMmEATY ¢ Beecomsmol. Ha Bceecorosmyio



oaumnuaay 1991 r. Hapsiay ¢ KOMAHAAMH CORKO3HBIX pecnyOnuk (KOTOPBIC K TOMY BPCMCHH VKC OObIBHIH O CBOGM IOCYIapCTBCHHOM
cyeepeHuTere). Mockebl ¥ Cankr-Tletepfypra, OblIW NMPHRIAIICHBL KOMAHIBI JCCHTH 3KOHOMHHYCCKHX peruonoB Poccun. Takoi
NPHHUKN OopraHuzauun Beecorosnoil onumnnadel Obur Donce cnpaBoanuesiM Ans Poccuiickoi ®eacpauni. KOTOPas PaHbLIC, KPOMS
KoMaHa Mockebl W JICHUHIpaga, 6bl1a IPSICTABICHA TOIbKO OHOH COOPHOH KOMAHIOH,

Ha npurnameHie OTKIMKHYIRCL W TIPHOBITA HA OMMMNHATY KOMAHIb 6 COK3HbIX pecnmydank — Ascpaiixana, BenopyecHu,
Taanukuctana, Typrvennd, Yabexuctana v Yrpaunsl. Bysul npubantuiickux peeny GnuKk OTKA3aNHCh YUACTBOBATh, 4 B OCTATbHbBIX
peenyOankax unM WA BOMHA, MIM SKOHOMHUCCKHH KPH3HC TOPA3HI BCK 3KOHOMHKY. MOITOMY CTYIACHTBI 3THX pCcnyOmHK He
cMORIHM npHcxaTe. M3 Poccun B 0JIMMOMAIC MPHHANM yuacTHC kOManaa MOCKBbL, KOMaHAbl BOCbMHM pCruonoB (LICHTpaabHoro,
Uenrpaasro-Ueproiemruoro. Bomro-Barckoro, Cesepo-Kasrascxoro, Tlooxkckoro, VYpameckoro, 3amagro-Cubupckoro u
BocTouno-CHOHpCKOro), 4 TAkKe KOMAHAA XOHICB OIMMNKA bl — [TCPMCKOrO MOAUTCXHHUCCKOTO MHCTHTYTA.

Beero B omummuane 1991 r. yaacTBoBaTH 44 ¢Ty A4eHTA B3 23 ropodoB U 26 By30B. [IpBEIC YETHIPE MECTA HATH YKPAHHCKUC H
6eaopyeckne cryacHtsr ['cunaanii Crenanos (Joncuk), Buranui Kpaseu (3anopowxee). Mrope ['epacuvosny (Morundés) u Javapa
Lpupro (Munack). [Tpuzépara POCCHECKOro nepBeHCTBa ¢Tanu Podepr bamoan (Kpacuomap). Oner Xaprenus (IlepMb) B THXOH
[Iporacos (Mocksa).

OCHOBHbLIM HOBLICCTBOM B NPOrPAMMC QIHMMOKA bl CTAI0 NPOBCICHUC KOMAHAHOMO KOMOLIOTCPHOMC KOHKYPCA, FAC CTYACHTAM
APEeTTATATOCE ¢ TOMOMBEY DBM pPEImATE 3afdvy MO TEOPSTHUSCKOM MEXAHUKE, HS MMCIOIIVED AHATHTHICCKOTO PEIICHNI
[MofcanTeasmu 3T0ro KOHKYPCA, CTABLICTO BIOCACICTBHH TPAAHLIHOHHBIM, TAKAC CTATH ¥ KPAUHCKUC CTY ACHTHL

BCEPOCCUICKUE OJTUMIHA/BI (1982 — 2010)

Beepoceniickue onuvnuagel kak 11 Typ Boecok3Hol onuMnuMagbl Npoeoauinuck ¢ 1982 r. B 19820 1983, 1986 — 1990 rr. oHn
MPOBOAUIHCL B OMCKOM MONMTCXHHUCCKOM MHCTHTYTC, B 1984 1 1985 rr. — B ATalickoM NOAMTCXHUUCCKOM HHCTHTYTC (. BapHay.1).
HamBelclikx  pe3yIbTaroB 34cck J0OWAMCE CTvacHTHL A.®. Baiicp (AcTpaxaHCKMH TCXHONOTHUCCKHH WHCTHTYT pPhIOHOR
npoMbiiLicHHOCTH, 1982), E.B. KuecHko (Tonmckuil moautcxHuucekuid unetutyT, 1983), C.P. Amuxmun (Kazauckull aBnauuOHHBIH
HHCTHTYT, 1984). BM. Cepos (KyiiOrnuerckuii aBraumnoHHEI THCTUTYT, 1985). AWM. Ilomos (TaMOOBCKHII HHCTHTYT XHMUISCKOTO
MAKUHOCTPOCHUA, 1986). C.B. Bapanor (UcisOuncxu#t noaurexHuucckui uHcTutyT, 1987), P.E. Tunsmanor (KasaHckuit
aBHAUEOHHBH wHCTETYT, 1988). AWM. Kyzamos (TopexoBekud moimrexHuMeckuil mHCTHTYT, 1989), AB. Mopows (Mxesckuit
MCXAHHUCCKUH MHCTHTYT. 1990).

B 1991 r. oraeasHas onuvnuaza PCECP ne npooaunack, a nobecaurenb cpean POCCHHCKUN BY30B ONPCACTsLICH TTO HTOMAM
BBICTYTLICHH: CTY ICHTOB Poccuu Ha BeecorsHolt oanMnuaac.

B 1992 r. onumnuaaa mpoBounack yie B paure MexpecnyGauxanckol. B CB:sH ¢ YCHACHUCM 3KOHOMUMCCKOTO KPHIHCE OHA
co0pala PCKOPAHO MaNoc 4HCI0 YYACTHHKOB — Becro 21 cryacara u3 15 BytoB. OnnMnouala OpoBoAHAack Ha 0OpTY TCIONOAA,
coecpuiasLucro peiic [epnb — Halixorcknit — IepmMs,

B onuvnuaac mpunsinu yuactHe komaHabl 3 pecnyOauk (AscpOaitawana, Belapycu, Ykpauuw), 4 peruoHos Poccuu
(UeHtpaasHo-Yepuozemuoro, Boaro-Barckoro, [Mosomkckoro, Ypaibckoro) U komanaa [TV, [TobcaurencM B TCOPCTHUCCKOM U
KOMIBIOTCPHOM KOHKYPCAX CTATA KOMAHAA YKDAHHbL,

Hauunas ¢ 1993 r., Beepoccuifckas onuMmuaia sasterces [11 (3akTiouuTCIbHBIM) TyYpoM OauMnuansl. M3 pecny6aux ObiBLICro
CCCP npucxany Ha cnumnuagy 1993 r. TOAbKO ABC KOMaHIB — Benapyen v Y30ckueTaHa.

C 1993 r. Beepoccuiickas OMHMIUAIA CTANA MPOBOIUTHCH B 3arOpoJHOM MAHCHOHATC. YHCIO YHACTHHKOB BO3POCNO — 42
cTyAcHTA K3 22 By3oB. [To0cauTemsiMK TCOpPETHHCCKOrO KOHKYpea ctany Oner ['yees (SApocnasne), KonerauThe BewHsikoe (Huskanii
Hoeropoa) v Haune MyGunoe (I'lepys). B KOMTIBROTCPHOM KOHKYPCC No0CANIA KOMAHIA MCPMCKHX CTYICHTOB. BTOPOC M TPCTHE
vecTa 3aHs1d koMan asl Cankt-Tlerepbypra u Hmxxero Hosropoaa.

C 1994 r. B 0IWMIHAAC CTANH ¥HACTBOBATL HC TOMLKO CTY ICHTHI TCNHHUCCKHX BY30B. HO H CTYICHTbI-MCXaHHKH KIACCHYCCKHXN
YHHUBCPCHTCTOR (CTYACHTH YPaNbCKOro rocyJapCcTBCHHOIO VHHBCPCHTCTA MM, AM. [Nopbkoro). 3710 pacWHpCHHC SBIIO COCTAHO
CORHATCIBHO € TCM. YTOOBI COXPAHUTDL OIHMITHATHOC ABHKCHHC B TICPHOI SKOHOMHYCCKOTO KPH3UCA. AaTh BO3MOKHOCTb NMPHC3KATD
Ha QTHMITHAJY CTY ACHTAM TCX BY30B. KOTODPLIC H3BICKANH AN1s 3TONO (PHHAHCOBLIC BOZMOKHOCTH.

B mepHOI 2KOHOMEMECKOTO KPH3ECH YKABAHHBIC MEPBl TAMTH QAXUAACMEIC PEIVIBTATH, H MHCIO YIACTHHKOR 30KTKTHTCIBHOIO
Typa BCO npomo1xano pacty v B 1995 r. gqocturno 50 ucnosek. IoGcautensMu TCOPETHUCCKOro KOHkypea B 1994 r. cranu Mapar
Cadupianor (Mxepcx). Anckecit Monactbipenko w Mean Mopos (Caukr-TerepBypr). B 1993 r. — Anekcedi T'yH (UenaSuHek).
Anckcanap Tpeaeaun (Exatepuubypr) v Baicpuit Bykoios (Camapa), B koMabTCpHOM KOHKYDPCC B 1994 r nobeay oacpxkana
xomaHda HMskeeeka. a B 1995 r. — komanaa Cankr-[Merepbypra.

M1z 3apyOeXKHEBIX YHACTHHKOR ¢ 1994 T OCTAIHCE TOMBKO TPEICTABATCIH PecmyOimku BenapyCh. KOTOPEIC H TIOHBIHE
npUCHKAOT Ha Beepocculickue onuMmuakr,

Bee roabl npoBCICHHS OMMMNHAT B [lepMH aKTHBHYX PaboTy MO MOIrOTOBKC M TPOBCICHHKD ONHMMHAL BHIMONHSIH HO.M.
Honwma. P.H. Pyaakos, FO.B. Karamankos, P.M. INoaraen, B.B. nmses.

B Ilepmu chopMHUPOBATCA KOTIEKTHB BEICOKOKIACCHBIX IPEMIOTABATENCH, JHTYIHACTOR QIUMIIHA, CTABIIMH OCHOBOH COCTABY
KIOPH BCCX nocncayommnx Beepoccuiickux onuvnuan: C.IN Bepesuna (Mkeecx), ', [AyopornHa, C A, Jinuer, A H. Kpacosckuit
(Ekarepundypr), B.B. [Npyauukoe. E M. Skoence (Mockea), O.H. Cxusp (Munck), P.M. TMoaraeu (Ilepme). I'.B. Kvua (Operbypr).
M.IL Iesenépa (Yenadurck), A M. Tlonoe (TaMO0B) ¥ MHOTHE APYTHE.

C 1996 r. SaszoBbiv By30M BeepoccHekux onuMnuai crtal YpanbCKui rocy1apcTBCHHGLE yHUBCpeuTeT (. Exatepundyvpr).
KOTOPLIH COBMCCTHO ¢ YPATbCKUM MOCY TAPCTBCHHBIM TCXHHUCCKHM yHUBEPSHTCTOM — YTIHW 1 Vpanbckoit rocyaaperBeHHOH ropho-
reONOTHAECKkoH akadeMuelt OpraHMIOBBIBAN NPOBEOCHHE OTHMIHAI. B 3TO BpeMsa NMpeIMeTHHE OIMMITHATBL HCIBITHEIBAIOT BIOPOE
POKICHHC — U3 r0Ja B roJ ¥ BCNHTHBACTCH THCNO YHACTHUKOB OJHMMHAI, PAcTET HX MpodeccHORANbHBIT ypoBeHb. Bcin B 1992 . B
tbunanbHOM Type B [Tepvu yuactBoBan 21 cty.acHT w3 15 By308, T0 B 1999 1. B Exatcpundypre yske Obno 107 cryacHTos U3 40 By30B
Poccumn.



Mobeautenmsivu B 1996 . cranu A A. Bparun (MI'TY um. H.3. Baywana), K.H. [ymsies (Tlepmexnti TTY), A A T'va (UT'TY) B
TeoperuicckoM koukypee M P.M. Canononbekuit (TTY) B woMmbioTephon: B8 1997 r .M, Octposcknit, J1,.C, Tobuuu (08a MOTU) u
C.B. Kpapunnckuii (MAM) B TeopernueckoM koHKypee: H P.®. Maprasos (KI'V) n A B. Kymoxoe, O.B. Ctondor (0da IIT'TY) B
KOMOBIOTCPHOM: B 1998 1. P.®. Mapaanos (KI'Y). A.I1. Bonaapee (Hoeoucpracckui [TH). M.A. Ky apunckuii (T11'Y) B TecopeTHucckom
woHkypee; 1 K.C. Yetoackux (YpI'Y) i komanna Horouepkaccka B KOMMOLIOTCPHOM KOHKYPCE.

B 1999 1. B TeopeTHaeckoM koEKVpee modeaunn B.C. Tlectya (MO TH), MA. Kyapurckuit (TIT'Y), P.&. Mapaanos (KT'Y). B
KOMIBHOTCPHOM KOHKYpee nobeantw P.H). Kovnmancey (MPTH), P.®. Mapaanos (KI'Y). B.C. INeeryn (MPTH) n komanga MO TH.

OrpoMHbii BKIa7 B PA3BUTHC OAMMIHAAHOCO ABMKCHHs B ncpyoa nposeacHust BCO B Exatepunlypre BHecau npodieccop AH,
Kpacoeckuil — GeccMeHHBIH npeaceaarens OprroMuteTd. mpoheccopa C.A. Jlanuer m I0.®. Jorrmit, soment H A Kmmncxux —
ABTOPCKHI KOINCKTHB. 320441 KOTOPOIO ABIAKTCH 00PA3LOM OTMMIHAIHBIX 38434,

B 2001 r. 0IuMIIHAZHOC ABHHCHHC MO TCOPCTHHMCCKOH MENAHHKE OTMCTHIO ¢BOCOOPA3HLIE r0bunci — 20-neTHE pOBCICHHA
Beecotoshelx M Beepocculickux  oaumnuai. B wobuncinod oaumnuase B . ExatcpunOypre. nposoaumol  Ypanbckum
TOCYHHBEPCUTETOM U YPUIECKHM TOCYAAPCTBEHHBIM TEXHHMECKHM VHEBepcHTeTOM (YTIM) yuacTrOoBANO O0NEE COpOKA KOMAHA No 2-
3 ¥UACTHHMKA B KOMAHIC.

B 2001 r. noGcannu M.B, @openrais (KOVpIY), T.}HO. Taranoe, P.HO. Komnaucey (oba MOTH). B 2003 r. npodeay
npasaroBaTH A O. Tocroes, B.M. Mypaseés, J.P. Hypranmee (sce - MOTH).

C 2004 mo 2008 rr. 6az0BbIv By30M siBnsuics Ka3aHCKHH rocy 1apcTBCHHbIA yHHBCpeuTeT uM. B.M. Jlenuna. bonbwoii Bknan s
COXPAHCHHC M PA3BHTHEC TPAAMLIMI ONMMIOMAIHOrO ABMKCHHA BHCCIH npodicceop, akaaemux AH PT KO.IC. Kononnés — npeaccaarcis
Oprxomuretd 1 goueHt A M. Mywraps — aBTOp 34349 PAIA OMHMIHAT.

B 2004 r. mccTa pacnpeacaunuce ciedyowuny odpasom: 1 meeto — C.A. dpobeiw (Mockea). 2 mecro — E.E 'nass. (Kwwo-
Vpaieckuil rocyvaapcrecHHbIH yHHBepeHTET), 3 Mocto — A.T. Axusipos (Y(umMckuH rocyaapcTecHHbIH HC(TIHOH TCXHHYCCKHH
vuauecpeuter). A.B. Taagxmx (Kasackwuit rocyzapcTeeHHbIH TexHOJIOrHucckHi yHusepeuter). B.B. Adyaun (HoeocuBupckwuit
rOCY AaPCTBCHHbLIN apXUTCKTYPHO-CTPOHTCbH b YHHBCPCHTCT).

B 2005 r. noauyo nofeay OpasAHOBANH MPCACTABHTCIM UIKOML! (PHITCRA M KIACCHMCCKHMX YHHBCpCHUTCTOB: | Mecto — AMO.
Bpoackuii (MBPTH), 2 mecto —A A, Goprysatos (MO TH), 3 mecto — E.B. Jonuos (HIMY),

B 2006 1. yenex GBI Ha CTOPOHE ITHX KE KOMAIHI, CTVIEHTBI KOTOPEIX 3HATH C&MB MECT B BOCBMEPKe Iyvummx: | Mecto —EB.
Monryuos, 2 mecto — M1.C. Epodee (MDTH), 3 mecto — E.B. Joruos (HI'Y, ketath, mpusép 2005 ). B ux cIpoiiHEIC PAIEL CMOT
BITHHATBCA TOIBKO PLA. Keprvor (BI'TY «BOEHMEX»). nogenusmui 4—5 MecTi.

B 2007 r. | mecto zaman A M. Kuceage (MOTH), 2 mecto - KA. Koprmmus (PTVHID). 3 mecto — [T A, Tvenxum (MO TH).

Bo Bcepoccuiickux onWMNHAaJax y4acTBOBANH H MPOJOMKAKOT YUACTBOBATE. W HC OC3 ycmexa. CTyACHTBI M3 benapycu.
Hanpuwep. 8 2005 r. ety acHT 13 ['omenst E.C. Margapuk (beal ¥'T) 3awsi1 5 mecto cpazy nocne cryacHtoB MOTH u HITY.

B 2009 - 2010 r. Bcepoccutickas onpMmuana nposoiwiack B H)wkHO-PoccHHCKOM rocyIapCTBCHHOM TCXHHYCCKOM
yHUBCpeHTCTC (HOBOHMCPKACCKOM TOIMTCXHHYCCKOM MHCTHTYTC). ABTOPOM M BAONHOBHTGACM oOJxMMnMaibl B Hopoucpkaccke
steIACTCs MIp I Hoeouepkaccka, npodeccop kadeaps! TeopeTHycckoit Mexanuku A.M. Konapatenxo.

30HAJIBHBIE OJIMMITHAABI

Ilpr mepexone o1 Beecorwirol oxpmMmuanel k Beepoceniickol B kauecTte Il (PerHOHAIBHOIO) TYpd CTAT PACCMATPUBATECS
30HAIBHBIH Typ. Hanboec WHPOKO H HA BHICOKOM MCTOAHYUCCKOM H OPraHH3ALHOHHOM YPOBHSX MPOXOAWNA 30HANIBHAS OTHMITHAAA
Ypaisckoro perHoHa (3arcM onHMmHaAa Ypana H ToBOIKbs), Ha KOTOPYED MPHC3KAIW CTYACHTbI HC TOJNBKO H3 PCrHOHANBHBIX
BY30B. HO MW co BccH Poccun u komania pecrnyOnuku bBeaapyes. Bbicokoe KauecTBO NMPOBCACHHs ONHMITHAA. WX CHITBHOC
MOTHBHMDYIOILCE BO3ACHCTBHC HA CTYICHTOB M NpemoaaBatenci 6wl10 o0CCNCuYCHO YCHIHAMH KadeIpbl TCOPSTHUCCKOH MexaHHkH
OpeHOyprekoro rocyapeTBCHHOIO YHUBEPCHTETA BC rasc ¢ aoucHtoM B, Kyua u kadeapst rcopetnucckoll Mexanuku KOxHo-
Ypalbekoro rocy 1apeTBCHHOMO YHUBSPCHTETA B ¢¢ AoucHTa M.TT. Lcaenésoii,

Bo Bpemst nposcacHuMs oIumnuansl B OpcHOvpre ObLT NPCATOWCH KOHKYPC «BpeHH-puHrs, koTopblH B pasHLIC rofs
CYINECTBCHHO OTJIHYAICH, HO OCHOBHAI HACA 3TOTO KOHKYDCH OCTABANACE HOHIMCHHON — 3TO HPEiKIE BCETO KOMAHIHEIN KOHKYpe. OH
HALCJACH H4 BEIABICHHC JIMACPOB B CTYACHYECKOM KOLIEKTHBE., (DOPMHPOBAHHE TOTOBHOCTH ¥ YYACTHHKOB ONHMIOMAABL K
3())eKTHBHOMY PACIPECICHHA) OO IAHHOCTEH MEKIy WICHAMH KOTICKTHBA B 3KCTPEMATIBHEIX CHTYALHAX.

B xauccTBc HOBOBBCICHHS MOHO PACCMATPHBATH PAaNH3ALHI0 HA HOBOM, OONCC BBLICOKOM YPOBHC MPHHLMMA CIUTOUCHHS
OIMMITHAZHOTO COODIICCTBA M COLHANBHOTO BNMSAHHA CPE3 0OCCTCUCHHC He(OpMaTbHOrO OOLICHHSM MOKIY CTYICHTAMH-
YUACTHHKAMH ONUMIHAAbLI H MPETOIABATETAMH-PYKOBOHTEIAMH KoMaH, TIpH npoeeacHuy onuvnuan e Opendypre n YemaGuucke
00eCHeYHBATIOCE HE TOMBKO COBMECTHOE MPOKUBAHHE 1ICHOB KOMAHT H MPENOJaBaTeneil B :sKHBOMHCHBIX MECTAX 3THX TOPOAOB, HO H
COBMECTHAA KYNETYPHAA, CIOPTHBHASA M HAYYHAS IPOTPAMMEL T.€. BCE VIACTHHKH OIHMMIHAIB HA HECKOJBKO JHEH CTAHOBHNHCH
€JHHEIM KOMIEKTHBOM.

JpyraM UEHTPOM PETHOHANBHBIX o1nMmaas ABwsiercd MBTY wv. H.D. Baymana, rie Hakom1eH OONBIIOH OMBIT ONHMIHAZHOTO
JBHACHHA TI0 TEOPETHHUECKOH MENAHHKE, KAK Hd YPOBHE BY3OBCKHX QIAMIHAMA. Tak H Ha YPOBHE OIuMmHal r. Mockswl. Ilepas
QIMMITHATA TIO TEOPSTHISCKOM MEXAHHKE 1O CBHACTEIBCTBY CTAPSHITAX mpemomapatenci xadeapsl TeopeTmieckoil MEXaHUKA BYd
ObLTd mpoBeneHA B 1933 r. OH4 IPOBOAMMACE IPHMEPHO TO TOH K€ CHCTEME. UTO M CeHudc. HO JOKYMEHTOB O TOH OTHMIHAIC HE
COXPAHHIOCH.

C Hawa1a 70-X IT. BEYTPHEY30BCKAA OTAMITHATA IPOROARIACE SIKSTOTHO.

B 1970 — 80-¢ IT. OIEMITIIHEIM ABIKCHACM IO TCOPETHICCKOH MexaHHKS (TM) OBIIN OXBAMEHEI MHOTHE BY 3B I. MOCKBEHL. B
MOoCKOBCKHX TOPOICKIE OMHMIHAIAX M0 TM vuacTeoBAIO O0IEE TPHINATH BY30B €JHHOBPESMEHHO.

B xoyangy Bxoguno 10 CTYISHTOB, KOMAHIHEIH 3496T BENCA N0 PE3yABTATAM 5 Ivainux ¢TyA¢HTOBR. Kadeapa «Teopermaeckaa
sexanukar MITY mv. HD. Bavmana BMCCTC ¢ ApyrHME TexHUuCCckHMH yhusepeutcramu (MTAJM, MAMM u ap.) seuiack
MHHOUATOPOM BOZOOHOBACHHS TPAAMUUL TPOBCACHHs MOCKOBCKOH ropoackolt onumMnuaasl oCI¢ NepepbiBa B TPy AHbIC 90-¢ e, D14



paboTta mpoBOAMNIACH B COOTBETCTBHU ¢ pelicHHsMH HayuHo-meroamueckoro cosera Poccuiickod Deacpaiiuy 0o TCOPCTHHCCKOH
mexanuke. [peacenatensmu cexunn mo onummuataM Obimn B.B. JlyOunun, a satem EM, Sxosnes u B Hactosmee spemst M.
JyGpoBuHa.

B MockoBckod onuvnuaac cekduac yuacteyor 10 — 12 By3oB. Komanaa COCTOHT M3 IATH YYACTHHKOB, KOTOPBIC SIBIAIOTCH
3auéTHEKaMu, OOBIMHO CTYACHTAM BBAAaETCA MO 5(7) 33744, W3 HHUX MO QHOI 3a7a9C MO CTATHKEC M KMHCMATHKE, OCTAIBHEIC — MO
JUHAMUKE,

MEJK/IYHAPO/HBIE OJIMMITHA/IbI

MekIyHAPOAHBIC ONHMIIHAABI MO TCOPCTHHCCKON MCXAHHMKE SIBISIOTCS MPOJOMKATEICM TPAaAWIMii BCCCOIO3HBIX OMMMIIHAT.
ITocme mpoBo3rIameHns cyBepeHATETa OBIBIIIMH COFO3HBIME PECITY OHKAMH CBA3H MEKIY 00pa30BATCIBHEIME YIPEKICHHS IO BCEM
BOMPOCAM, B TOM HHCIE, O BOMPOCAM MPOBEACHUSI ONHMIHAZ cTatu ocnabesatb. C 1994 r. Toabko koManzaa pecnybnukn berapych
NOCTOSIHHO YHaCTBOBANIA B 3AaKIFOYUTENBHOM Type Bceepoccuiickoli omummnmansl. JnuTenbHOE BpeMa KoMaHma bemapycw,
BKJIFOUAIOLIAS CTYJEHTOB Benopycckoro HALHOHAILHOTO TENHHUECKOTO YHHBEPCHTETA M Benopycckoro rocyaapcTBEHHOTO
YHHMBCPCHTETA TPAHCHOPTA, MPHE3KANA TAKKC H HA ONHUMIMAJABI 30HANBHEIC, MPOBOAMMBIC B YPaabckoM M [1OBOMKCKOM PErHOHAX!
cHadanra B OpeHOYprckoM TOCYZApCTBEHHOM VHHBEpCHTeTe, 3ateM B [OKHO-YPanbCKOM TrOCYJAPCTBEHHOM VHHBEPCHTETE
(YensabuHCK), mpUYEM CTYICHTHL OpaTCKOH pecmyOIuKH NOKA3BIBATH BBHICOKHH YPOBCHb 3HAHHM, M HCOAHOKPATHO CTAHOBUIIHCH
OpH3EPAMH.

C 2001 r. HA OTKPHITYIO ONMMIIHAZY pectyOIHKH Benapyce CTanu mpHes3kaTe H CTYACHTHL M3 poccuiickux By30B: CaHKT-
TTerepbypra, Opendypra, TamGosa, Yersdruncka. [TocTeneHHO KOTHUECTBO POCCHHCKHX KOMAaH/ POCIIO.

B 2001 — 2004 rr. oTxpbiTast onuMnuana pecnyonuku benapycs npoBoauiack B MuHeke Ha 0a3c BenopyccKoro HalHOHAIBHOTO
TEXHHIECKOrO YHHBEpcHuTeTa (ObiBIIEro Beropycckoro MOMHTEXHHIECKOTO HHCTHTYTA), TAe OBITH CHIBHBI TPAAHUHH TPOBEICHHS
Beecorosnbix omamnuan. C 2005 r. oTkpsiTas onummuaza pecnyOonukd benapycs mpoeoautesa B ['oMene Ha Gaze Bemopycckoro
rOCY1apCTBEHHOrO YHHBEPCHTETA TPaHCMOpTA. Tenepb 3Ta OIMMMHAAA NOMydYHaIa cTaryc MexIyHapoAaHOH, B HEH yuacTBYOT
cryaeHtel benapycen, Poccnn, Yxpansel, [lorsmu ¥ IpyTHX CTPaH.

Bonbmoit Bkaaa B BozobHoBrcHHe MexayHapoaubix onumnuan Bicean O.H. Cxmsip u A.O. llIuManoBcKkuH.

[NloaBoast HTOTH PACCMOTPEHUIO HCTOPHH ONHMIMAAHOTO ABUKCHUS MO TCOPETHUCCKON MENAHHKE, MOMHO KOHCTATHPOBATD, UTO
HAKOIUICH QONBIIOH ONMBIT TBOPUECKOTO CAMOPA3BHTHSL CTYACHTOB H (JOPMHPOBAHHSA ¥ HHX TBOPUCCKUN KOMIICTCHI[HH, HPABCTBCHHBIX
NAPAKTEPHCTHK H THAEPCKHX KAUECTB.

3. MPUMEPDBI PEHIEHHUA 3ANAY

1 (TamOoe, TI'TY, 1996, 4 Oanaa). Tpu oxuHAKOBEIE TPYOBI pagHyca r HAXOJATCS B PABHOBECHH B HENOABHIKHO
3AKPEIIEHEOH TpyOe pagmyca R, pacmomaraick B ABa pana. Bee TpyOH MAIOTO paimyca KACAKOTCA JPYT APYTa, IIPH 3TOM TPYOBI
HIDKHETO PAJa KacaroTes Taxake TpyOs! Gonbiuero paauyca. Halitn HanGonbinee 3HaueHre K, NpH KOTOPOM PABHOBECHE CHCTEMBI €1IE
BO3MOKHO

PasHoBecue Tpy OBl 1



D X=0. Ncos60’ - N,cos60° =0; N =N,
P

> ¥=0, Ncos30+ Nycos30° - P=0; N =N, e N.
3
PaBnoBecue TpyObl 2:
Z X=0, Psino—Ncosa— N cos(60‘:‘ +(1)= 0.

B MOMEHT HATATA PACKATHIBAHHA
N; =0.

Psin (x—iicos(()()“ + CL):O = tga:g,

V3

sinot:%; R=r+—= 1+ 247)=63s.
: (04

S

Orser. TpyObl He packatsaTes IpH K < 6,31,
2 (TamGos, TI'TY, 1996, 3 Gamma). TI10CKHH MCXAHM3M HAXQAWTCS B TOPH3OHTANBHOH MIOCKOCTH B PABHOBSCHH TIOX

JeHCTBHEM CHIbl F H CHCTEMBL HAp CHI ¢ MOMeHTaMH M. M,, M. M, Vriel yka3aHbl HA DPHUCYHKE, Pa3MEpbl 3BEHBEB

O A=1 O,B=2l, C(D=15/ Bopasutb MOMEHT M, Hepes3 OCTATbHEIE JAHHEIE.

COrmacHO MPHHIHAITY BO3MOKHBIX TEPEMEIIEHHH:
> 84=0.
M 8¢, — Myo¢, + My - 0+ M3, + F-0=0.

Teno AB coBepUIAET MTHOBEHHO-IIOCTYTIATETBHOE ABHKEHHE,
Sy =0.

M.i.c. 3Bena C'DpacnonaoimeH B Touke L,

88, =0.
88,=55,=85.=8S

55,= 80 85,-00,2L  85.-39,2"

VLA VLA VAL
/ 21 157
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Orser M, :%(M2 -2M,)

3 (M., 1984, 8 Ga.1.108), Jluck Maccoit 77 W panuycoM 7, ABMI@HCh B BCPTHKANLHOH MIOCKOCTH, MPLIFACT MO FOPHIOHTANLHOMY
noiay. H3BCCTHO, YTO B MOMCHT OTCKOKA: CKOPOCTb Cro HHAHCH TOUKH MCHSCTCH HA NPOTHBONONOWHY KO. KHHCTHUCCKAN 3HCPrUs HC
MEHAETCS. HallTH MOCEI0BATENBHOCT TOIEK Y AAPA O MOT. LIEHT) MAce COBMATACT ¢ TEOMETPHICCKHM TIEHTPOM JTHCKA.

Pemerpe. B MOCKOCTH ABUACHHS BBEAEM CHCTEMY KOODIRHAT (.. Uepes x v.@ 050HAYAM KOOPIHHATEI UEHTA ABCKA H ¥TOT

NOBOPOTA IHCKA, TTEPC M ¥.1aPOM CKOPOCTh UeHTPA akcka V., (& . b: ;). ¥r10Basi CkOPOCTh (0, ;. COOTBCTCTRY OIIHE BETHHHBI NOCIC

Fa 1=
A " = o | L
YIAPA ;. b7, CKOPOCTb HHKHCH TOMKH IHCKA L/( 3+ F(p, 7). KHHCTHICCKASN SHCPIHS! T:EH X+ +EJ(P .

[TepBoc H BTOPOC ¥CIOBHC 33124 H 3AMHCHIBACTCH B BHAC

X +rp_ =—%—r1¢,. (1
Yo == (2)

Vo T, = {2+ i)+ T2 3)

nr)(.'\,:'_| + ¥
Becagum HauanbHbIC YCA0BHSL [1VCTh NCPCT NCPBLIM ¥ AdpoM
X =a, bh=-b.9,=2.(p>0).

VYpapHeHEE (2) IOTHOCTBIO ONPEIETACT IBHKEHHE HEHTPI MACC JHCKA IO BEPTHKAIH H HHTEPBATEL BPEMEHH MEKIY VIAPAMHE:

OHH OJHHAKOBBI U PABHBI T =2—;. [TpcoBpazvenm ypaBHeHHUE (3):
iy = )+ ) ity = 37 )= 7 (@, 0 )+ 01m1)

H YIPOCTHM €T0. YIHTBIBAA YPaBHEHHA (1) B (2):
mr(%—5,)=7(0,- 0.1). S

yp‘dBHCHI/IC (4) MOKCT ObITh NOAYVHUCHC HHA'MC. B MOMCHT ¥Yhoapa Hd4 AHCK ,.]Ci/iC‘J'B_\‘CT _\‘,ELéiprIff'l UMOYAbLC. Ero BCPTUKAALHus
COCTABTIROIIAA BIISICT TOIBKO Ha i~ JGHCTBHG MOPHICHTATEHOH COCTABLTOLEH ONPEICIACTCA VPABHCHITME, 1] - )= 8,

-
./(q), — ¢ )=rS, . Mckaouus uMnyabe, MPUAGM K YPABHCHUIO (4). M3 DTOrO CICIYCT, UTO BTOPOC YCIOBHC 3addUM — YCIOBHC
NOCTOSIHCTBA KHHCTHMICCKOH SHCPruM — JMLWHCS. 3adava paspcwnma Oc3 Hero. Pewas cosMceTHO ypaerCHH: (1) n (4). moaydny

(Jpz J+ mrz):

JTp%= (1111': - J);‘;_I —2r7f.
Iy =lmr = o, ~2mrs . ®

ZBYKPATHBIM NPUMCHCHHCM DOPMYI (5} HANOIAM! Ay = Ao @5 =@,. Takum OOpA0OM. YCTAHOBICHO, 4TO A 4. 5.0 —
TIEPUOIMMECKHE (DY HKIHH BPEMEHH ¢ TIEPHOIOM 2T . OTPEIeTnM IPHPAIICHHA KOOPIMHEATH Y TIPH JBVY TOCTEIOBATETBHBIN VIAPAX
JMCKA O ITOCKOCTS:

. 26 |lms* - J!zlf 2570
S =xn-—y=jT1="" .

£ T+ mr

TIo¢¢AOBATETEHOCTh KOOPIMHAT TOIEK ¥ I4Pa AUCKA 0 OT Xy = X;+0,.1a¢ 8,=3,.ecau /=2, uw §,=0,,ccnu /=2n+1.

HOHGHPHSI HAYaJIbHBIC  ¥CA0BUM, MOWHO BBIACIHTL PAITHYHBLIC BAaPHAHTBL JIBHKCHHI AHCKA! TIOACKOKH Ha  MCCTC
(.'\t, #0. p,= ). NCPCCKOKH BICBO-BIPABO (CO CMCHON HAMPABICHH BPALUCHUS) MCIKAY JBY S TOMKAMH (mr.'\;, =J ('p(,); NOICKOKH C
PABHOMCPHLIM MPOABHKCHHCM B OIHOM HAMPABACHHUH H € COXDAHCHHCM NOCTONHHOH ¥ rnoBoi CKOpPOCTH (\(, = —l'(b[:,)} HCPCIOBAHHC
MOJCKOKOB HA MCCTE H NCPCCKOKOB B OJHOM HAMPABICHHH (.i;;, =0. ¢, # ()) HT.A

4 (Pocens, 2007, 6 6a1108)". OIHOPOAHEIH CTEPXKCHD MACCOH /2 B TIMHOH / = TR JCKHT B MHIHHIPHISCKOH MOBEPXHOCTH
paznyca R B 3TOM HOTOKEHHH LEHTP TAKECTH CTEpikHI ( KOHTAKTHPYET C MOBEPXHOCTEIO, 4 €r0 CKOPOCTh PaBHA HYTO. Kakvio
HITATBHVE) YTIOBVIO CKOPOCTE (), HAJQ COODIIHTE CTCPKHIO, UTQOBI MPH JOCTHACHHH PM BEPTHKATBHOTO TOIQMCHHS BCTMIHHA
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HOpPMATbHOH peakuwH B Towke A4 Obl1a paBHa mg? [loBCPXHOCTL AOCOMOTHO LICPONOBATA, T.C.

JBHKCHHC CTCPWHH MPOHCXOIMT O¢3 mpockaib3biBaHust. CuMTACM  YCTAHOBICHHBIM. YTO HA
PACCMATPHBACMOM YUACTKS BHKCHHC MPOHCNOANT 503 OTPBIBA CTCPHKHS OT MOBEPNHOCTH.

PeriicHrie,

1 cmmoco®. TTpOH3BONEHOC MOJIOKCHNUC CTCPKHA A5 BO BPCM:l IBHKCHHS YKA3AHO MYHKTHPOM,
ITO JABHKCHHC HBIACTCS CIOMCHBIM,

[TepCHOCHOS ABHAKCHHS, BPALCHHC C MPOCKANB3IBIBAHHCM BOKPY[D HCMOIBHMHOIMO UCHTPA O ¢
MOBOPOTOM HA ¥LOM (. MPH KOTOPOM TOuka C BCE BPCMS KOHTAKTHPYCT ¢ LUHTHHIPOM. TICPCHOCHBIC YIIOBAH CKOPOCTB M YLIOBOC
YCKOPCHHUC PaBHbI A0COTIOTHBIM YITOBOH CKOPOCTH H YTIOBOMY ¥CKOPCHHEO CTCPKHS

@, =0

iy a : & a

OTHOCUTEIBHOC IBIKCHHE NOCTYTATCIBHOS ABMKCHUE CTCPRHA AS BIOMH mpsaMo AB B HANpARACHWM Touku 5 Jis
YJOBICTBOPCHH: YCIOBHIO OTCYTCTBUM MPOCKATBLIBIBAHMS BCIHUHHA OTHOCHTCIBHOTO MCPCMCLICHHS 5, = PCT J0TWHA PABHATHCH

™
auxe ayru G, P, T1.c

Vi 8= R(p'- (1)
Y ¥, =Rw, a,= Re. (2)

©opMATIBEHO A0COTHTHOE YCKOPEHHE MTHOBGHHOTO LSHTPd CKOpoCTell P mMeer BuA:
Fp=F.+37+3,+7,. OIHAKO B TCHUEHHE BCETO NBIAKGHHA A= Re. VI3 (2): a; =a,, mpu
srom 7° T @, . Mostomy 77 +7, =0 . Otcrona

Fp=as+7,. 3)
a"=Re". a,=20v, =2Ra*. #

Yckopenue KopHoamca 7, urpacT B 3TOH 3aaadc KIKHCBYIO ponk! Ecau cro omnbouno

MPONYCTHTh, TO dalee NownSouHo NoTyyHIack Gbl OTPHLATETBHOH.
[TpH BCPTHKATBHOM TMOIOKCHHU CTCPWHS TOUKA P COBMATACT ¢ KOHLUOM CTCPKHH A H
VCKOPCHHC 4 4 BuIMHCasicTCst no dopmynam (3), (4).

[ToIHAS PEAKUMS TOBEPNHOCTH UMEET KACATENBHYIO M HOPMATBHYIO COCTABTSIOWNE F,

u N. l'[pn AaHHOM TIO0MCHHH CTCPAHCHA ,ElH(l](lJCpCHLlHEU]be[C YPABHCHHA CIO ABHKCHHII
HMCHOT BHA!

ma, =N, &)
mas, =—G+ F;
Jeg= NI 2). (©)

Tak kax J,., = mFi2 . u3 (6)
6

g=2Y )
m!

YCKOPEHHE USHTPd TAKECTH

A=A+, + T, ()

C yvuérom (4), (M

dpy=—al +ag— % =—Ro” +2Re’ — (1) 2)e= Ro" —3N/m. 9

VunteeiaeM (9) B (5):
N=(I/4)mRy . (10

Tax xax mo yenmoBur N =g, To U3 (10) c1eayer:
o =4g/R. (1

[o TcopemMe 06 H3MCHCHUM KHHETUUCCKOHN 38Cprud 7— 7, = A, . Tak Kak B KOHCUHOM TNOJOKCHUN TOUKA A — MFHOBCHHBIH 1ICHTD
cropocteit (MLIC). a B HATUIEHOM monoxeH ToIka ' — MLC, T0
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T=J g /12=mlw /6:

L= 7,000/ 2 = mfoy /24 .

/ T
c=—mg —— R|=—mgR —-1]|.
o é{z ] ék{z ]

afet mfel s
— = —meH—-1].
6 24 2

W, gé[n ]
O =——-=———1/|.
4 Rpu \2
Yuutbieacy (11):

R4
2 ' 5 '

0, == 2 4n +30-6) = 4.1704é .
nYR R

2 ¢cnocod. K TOMY KC PC3YILTATY MOIHO MPUHTH IPYrHUM NyTEM, HC UCMOIb3YH KMHCMATHUCCKUC COOTHOUICHUs (1 — ).

i w2 (3r—6).

>

. T
JamaureM TEOpeMyY 08 W3MCHCHMM KWHETHMCCKOH SHCPTHH 174 NPOH3BOIGHOIO YIId ¢=37(p, rI¢ { OTCUHTHIBIETCA OT

FO]JH'}OHTH:II:HOH OCH \ MPOTHB TACOBOH CTPCIIKH!

%ij T—;+(g¢]2 q'f -1, = 11{4{5i11¢+{g¢]c05¢1} .
AnicpcHunpy st O BPCMCHH, MOIVHHM YLIOBOC YCKOPCHHC!
i(g —c|)jsim|)+(72t - ]qf
neay
6N _ 3w
I

" 3 2 2
[Mpu =0 noayuum: ¢:2i. Toraa u3 (7) —1[:2— [pUxoIuM Kk KIOUCBOMY cooTHOWICHHID (1) o™ =42/ R. [laace
b /i s

§=

PCLUCHHC KaK B crocode 1.

2 ;
Orscr. o, :—Jﬁ(ht“ +3m-6)= 4170, fé ‘
- wmVR R

5 (Poccun, 2007, 8 6aaios). [oa geficTBrcM roOpU3OHTAIBHON CHIbI A= 2/18. NPUNOKCHHOH K
UCHTPY KaTYLWKH 2 Maccoil /77, HAMaTeIBAIOLWLANCH HA KATYWKY HUTb NOJIHHUMACT rpy3 / Maccod m
TIpu 3TOM HETE OrHOACT DIAAKHE OMOK J NPCHEOPEKHMO MATIEIN PA3MEPOB H Maccod. Karvmxa,
OTHOPOJHEIH WITHHAP PAINYVCA R KATHTCS MO TOPH3OHTATEHON MOBEPXHOCTH ¢ MPOCKN IRIBAHEEA.
OnpeIeTuTe CKOPOCTE B YCKOPSHHE TPY34 /. 4 TUICKE CHIIV HATSKCHHMA HHTH B MOMEHT, KOTJd ¥IOT
HAKJIOHA HETH o = 60°. BHauaie, npu & = 90°, cHcTeMa HANOIHMIACh B NOKOC.

Pemerme. BHAYATIE vCTAHOBHM KHHEMATHICCKHC CBAH.

1-H (reoyerpmracckall) COOCO0 TOCTPOCHHT KHECMATHICCKHY COOTHOMEHHEH, CKOPOCTh TOUKH K
HHTH TIPH CONPUKOCHOBCHHH ¢ AUCKOM COBNAIACT CO CKOPOCTLIO TOUKH A7, MPUHALICKALCH THCKY.
OodocaveM 3T0. Uepe’ Manmbrif MpOMEKVTOK BPEMEHH df MOCIe KOHTAKTA ¢ JUCKOM TOUKH K A A7,
OUCBHIHO, IBHIAKOTCH COBMCCTHO MO CIMHOH TPACKTOPHM H MO3TOMY HMCIOT OJHHAKOBLIC CKOPOCTH. YCKOPCHUS @ H TOUKH K, H
109KH K’ B JMHHOH 3a149¢ — BEKTOP: KOHETHOH BEIHIHHE (VIAPHBIX ABICHHH 116CH HOT). SHAYAT, i = Zd — MWIE BEKTOPA H 111
K, n 111 K. TlosroMy mepea 3THM, 33 BpeMs df T.C. B CAM MOMCHT CONPUKOCHOECHMS C AMCKOM, CKOpPOCTH K H K’ JOJKHbBI MAno
OTMHUATECSH OT APYra. A CCIM ¥CTPCMUTE ¢/ K HYHO, TO OTIMUHC MCUCIHCT. MTak, Vi = T, (3UMCTHM, UTO, B OTIMUHC OT CKOPQCTCH,

yekopeHust K A7 pasauumbt')
V9acTOK HETH KB MEXKAYy K H TOUKOH B BEPXHETO KACAHHA HHTH ¢ OIOKOM B JAHHBIE MOMCHT BPSMEHH IBHKETCA KAK TBEPIOE TEIO,
COBCPLUAILIICC MIHOBCHHOC MIOCKOC BHKCHHC (MIHOBCHHOC, TAK KK B CICY OWHA MOMCHT BpeMcHE K5 HekpHBHTCs). T L KB . e

A —MIIC
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A5t ancka 2 OueBngno. vy mapaueic KB Crpoum Py — MUC a1t KB,
OuceuaHo, ¥ =+, M3 ABKE yron Pzi\'B: 90" — (o /2) . ToztoMy yroa meacay v M KA pascn /2. Tlo Teopeme o

Vi .
= —A CBs3bIBAS BCC 3TH COOTHOLUCHHS, NOIVYACM

15
NPOCKLHAX CKOPOCTCH 4t KB 1y, = v cos(e/2) . Yarém, 410 (00, = —
b P 2= Vi 0K( TR 2Rcos(t/2)

R T — ey
2¢0s8 (1e/2)

Haiiném Tarke ;. M3 reometpun:

BB = KBclg(n/2), KB= B8R = Rcig(a/2).

Wp= B“';;B :I—;lgz(an). (2)
Haiinéwm 3aBucHMocTy 5 = (). 8 = 5,(®) . B Hauane aswixenusd obiio BA = R [o3stomy
$ = Rletg(o/2)-1). 3)
M3 opmyaer (1):
ds

fgy = ———1—— 4)
2¢cos (a/2)

R

—————dit. TloacTasasicu B (4) B HHTCIPHPYCM:
2sin“{ou/2)

B3sie auppepenunan ot (3). noayuny ds, =—

u 5
R [1%}0&: [ ds . (5)
ra sin- (o /2) i
5 = R2clg(o/2)+ -2 (/2)). (6)

Bec kHHCMATHICCKHC COOTHOLICHHS NOCTPOCHEI. 2-H cnocod NPHBCACH B KOHUC PCLICHHA.
J1a ompezencHua 1, & TPUMEHHM TeOpeMy 00 MIMEHEHHH KMHETHMECKOH 3HEPTHH CHCTEMBL YUHTBIBAA. 9TO JHCK KATHTCA

6c3 MPOCKAIb3bIBAHHSL. TTOCIC CTAHAAPTHLIN MpeoSpazoBanHil NOIyHHM:

= Fs, —mgs;. N

5 a

my  3ms

_+_‘
2 h

C vuérom (1), nepenuwem (7) B BUIC,

1 3 2
—t— =225 —-5). 8)
{2 160054((1/2)] malsms) "

Juddepenunpyem (8) 00 BPEMCHH ¢ YIETOM, YTO B NCBOH 4acTH 004 MHOMKUTCIH NCPCMCHHBL,
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3sin/2) 12+(1 3

- : — 2va —0= 21 —1). (&)
8cos” (01/2) ! } B eI

RV
2 lécos™(x/2)

3aeck (=M. 3HAK «—», TAK KAK HAOPABICHHA OTCYETA YIUId & (IO HacOBOH CTpenke) M HANpaBAEHHE O, (OPOTHB
YACOBOW CTPEIKH) MPOTHBOMOIOKHEL. Y IUTEIBAEM (2) B (9). B npasoit wactu (9) yuureieaey (1), Torma

.3 3
7735“‘7(“/2) LI 1+443 wa =g —— 1l o
8cos (/2 R 8cos™(a/2) cos~(ct/2)

Tak kax (10) cnpascaIvBO Ipy THOGRIX 3HAYCHHsIX 1+ # (), TO ¥ MOKHO COKPATHTE, OKOHUATCIEHOC COOTHOLICHHC MCKAY W H

a3 2 A
—M-‘—‘+ l+———— |a = 218 (/2). an
8cos' (/) R 8cos (o/2)

AudihepeHNEaIHOE YPABHCHHE ABIKCHHUA Ipy3a [ i = T— mg , OTKY A
F=mg+a). (12)

[Mpu 0= 7/3 NOIyHaCM CICAY IOLIAC 3HAUCHHSI.
Ma(6) 5= R23—2—(n/6)). M2 (3): s, = RW3 —1). Toraa s (8):

W= ,}% 2R =0,793/2R

1 2R
U3y a=—=|l+——= |g=0248 2.
() a 5( lﬁﬁ}b £

2n

1543

M (12): T:%(G + ngz 1.248 mg .

2-H ( AHAIHTHTCCKHE) CHOCOO ITOCTPOCHHS KHHOMATHICCKHX COOTHOLICHH,
Touxa nutu M, nepemewactes B n010xCHUS A TICPCMCILCHHE § PABHO PA3ZHOCTH ANHHBI HHTH OT B 10 M 1 ATMHBl HATH OT
Bio M,rte.

5 = (BK+ KM)— BM, . (13)

ol 'a)

“ ™
Tak kax TpeyroasHukn ABKn ABE oaunaxoew, 10 BK = BE = s + R. Jlaace, anunel ayr. KM= LAV~ KL Ho LM= Rop.

[} e
rie ¢ — YIOI NOBOPOTA AUCKA. ¢ =5,/ R. 3Hauur, LM =5, Jaiee, KL= Rf, rme vroa
] ™ R
B=LAK= A AK=90" = 180" -0 —90" = 90° — 0.

M
Tosromy KM= s, — R{m/2)— ). Hakoreu. BM, = R. Bee 310 noacrasnseM B (13):
s =25 —-R((n/2)-w). (14)

B mpagy 1o uacTh popMyabl (8) ¥ 100HO ¢pasdy MOACTABUTDL.

428~ 5)= LR(mID) ). (15)
Moacrasnss (3) B (14), noayuacu (6): § = R(chg(a/2) +o—2- (11:/2)).
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2 K

e i

AR R ~
2= OTKyla (¢ =2 arctg . Ilogcrapnsgem ato B (14):

BB s +R 5+
} (16)

Jlanee, tg(o/2) =

§ =28 —K (n/2)-2 arct
! - 4( ) gS3+R

u puddepennupyem (16) no spemenn. llocne joBonbHO IMHHBIX npeolpasoBaHuil IPHJIEM K cooTHOmEHMO (1) Mexgy ¥ u ¥

+ l}fl , OTKY 12

Haxonen, quddepentmpys (6) no speMeny, noayumm: ¥ = A ——————
s (o /2)

% Ti 2
G=——tg"(®t/2), 17
RE ¢ ). an
YTO ¢ YUETOM (L = —) 5 COOTBETCTBYET (2).
n 2n 1 2
Orser. v = |—gR=0793gR . a,=—| 1+——= |g= 0,248 g. Cuna sarskenus Hutn 7'=—| 6 +—— |mg = 1,248 mg .
7Y : ( 1543 J 501543

1
5

4. 3AJJAYH A1 TBOPYECKOI'O CAMOPA3BHUTHA 11O CTATHKE

4.1. OCHOBHEIE TEOPEMEI CTATHKI

1 (CCCP, 1986, 4 6aL1a). K TBepioMy Telly HPUIIOKCHBI JIBE HIAPHL CHIL ¢ MOMCHTAMHE 113 H 1%, PACHIOJIOKEHHBIMH B IUIOCKOCTAX
Ax+By+Gz+ D =0u Ay;x+ By + Cz+ [ =0, cooTBeTcTBeHH0. ONpeIeNHTh MPOEKITAN 771 MOMEHTa pe3yIbTApYIomeit mapst

Ha KOOP/THHATHBIE OCH.

2 (CCCP, 1987, 7 6annoB). | 1aBHEIe MOMEHTH! HEKOTOPOIH CHCTEMBI CHII OTHOCHTEIBHO LEHTpOoB O, A u 3 0/JMHAKOBHL IO
penmause M= M, = Mpz= m. 1'naBHH# BekTOp 3TOH CHCTEMEl CHI [10 BeIMUHHE paBeH V' H mapamieneH ocu z, OA = a, OB = b
Orpe e uTs YIIbl, COCTARIICMEIC IIaBHEIME MoMeHTaMu M, M, Mp ¢ mnockocteio xOy.

z

3 (BCCP, 1986, 3 6amaa). [ TapHble MOMEHTEI CHCTEMBI CHI OTHOCHTENLHO TIeHTpoB (), A, /3 HampaBIeHE, Kak yka3aHO Ha
gepTeike, U paBHBI N0 Beawuune: My = M, M, = 4M, Mg= SM Jlokaxure, 9To cAcTeMa CHJI NMPHBOJMTCA K paBHOeiicTByIONMEeH,

onpeIeluTe Mo IyIb paBHO JieHe TRYIOEH.
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4 (BCCP, 1987). I'naBHbIC MOMEHTbI CHCTEMbI CHIT OTHOCHTENBHO LEHTPOB O u A pasubl M, u M n HaNPaBACHBI, KAK yKA3AHO
Ha uepTexke. [lokamuTe, UTO CHCTCMA CHMI HC MMCCT PaBHOICHCTBYMOWCEH. ONpeacauTe MPOCKLUMIO FABHOTO BCKTOpPA CHCTCMbI Ha
miockocTs XOZ.

z

5 (BCCP, 1983). CopmynupopaTs B aHATUTHYCCKOM QopMe venoBue, npu KoTopoM ase cHitbl P (P, Py, P u B (P, Py,
Pyz), IPUIOKCHHBIC COOTBCTCTBCHHO B TOUKAX A (&1, by, ¢1), Az (4, by, ), ICKAT B 0ZHOM TUIOCKOCTH.

6 (BCCP, 1985). M,, M, u My — rnaBHblE MOMEHTHI TPOCTPAHCTBEHHOM CUCTEMBI CHII OTHOCHMTENRHO LEHTpoB O, A, B
cooTeeTcTBeHHO; M, = 3 Fhk,

My =3Fhk; My=>5Fi; OA = OB = /. Onpeaenurs MOAYIb [JIABHONO BEKTOP& 3TOM CHCTEMBbI CHIL.

z

A

o
-

7 (JL., 1984, 3 fania). Kaxyio HAMMCHBIIYIO [0 BCIHYHHC W MAPAICIbHYE0 ocu OX cmry () HaTo NpHIOkHUTh K KyOy, 1008
cucTeMa ueTeipéx cun £, £, F;, Quvena pasHoaciicteyiomyio? Cumrars £ = F,= F, = F

$ (JI., 1983). Ha Teno meficTeyior Tpu cune: B = Pk, E =Pr, :53: P, mpunowennsie B Touxax A;(a 0, 0), A0, &, 0),
As(0, 0, ¢). cooreetcteenHo. Kakod momxHa OBITE 3aBHCHUMOCTE MCKAY &, £ W ¢, 9ToOBl CHCTCMAa CHI MPHBOIWIACE K
PaBHOACHCTBYIOILCH?
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9 (benopyc. nonurex. Ha-1, 1982). K tetpasnpy OABC IpUIOKEHE! HAPEL CHI C MOMEHTAMHE M, M, M, My, pacionoXeHHEIe
B mockoeTsix YOZ, ZOX, XOY u ABC, coorsercreerHo. OnpeaennTs MOMEHT PE3yIbTHPYHOLISH maper cun, ecnd My = 4 H - v M
=3H-MmM=1H -Mm; M;=3H-m OA= OB= OC.

4.2. PABHOBECHME ITJIOCKOW CHCTEMBI CHII

1 (CCCP, 1984, 4 0anna). JKEcTkas KOHCTPYKUMS, COCTOSIUAS M3 ABYX OAMHAKOBBIX TSKEIBIX OAHOPOJAHBIX IIACTHH,
COCAMHEHHBIX TOHKMM, M30THYTHIM MO/ IPSIMBIM YIJIOM CTEPHKHCM NPCHSOPCKHMO MAIOr0 BECa, Y ACPKHBACTCS B PABHOBCCHH HA ONOpe
O. Cuurasi k03O (HLECHT TPCHHS CTCPKHA OO0 ONOpY PaBHbIM [, HAHTH MAKCHMAIBHOS 3HAYCHHE [ IPH KOTOPOM Teno Oyier
YACPKHBATHCH HA ONOPS B PABHOBCCHH. Pasmepsl H GopMa mIacTHH jOKaSaHbI HA PHCY HKE.

2 (CCCP, 1986, 3 6ana). Onpeaenuts ycunue SB crepxHe AB mnockoii (hepMbl, 3axpennéHnoll n HATPY KCHHOH, KK YKA3aHO
HA PHCY HKC.

3 (CCCP, 1987, 4 0anna). [lpa nucka paauycaMu R U 7, PACIOIOKCHHBIC HA TOPH30HTANBHOH IUIOCKOCTH, CTSIHYTHI YIPYTOH
HHTBIO AECTKOCTBIO €. JJNCKH JaBAT APYT HA APYra ¢ CHIaMH, paBHbIMH () Kak H3MeHHTCS ATHHA HHTH, ecan e€ nepepesars? Tpenne
OTCYTCTBYET.
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4 (CCCP, 1988, 10 6anaon). Towkull 0qHOPOIHBIH ¢TCpxCHb OA4 qaunael / kOHUOM O 3axpennéH INAPHUPHO HA BLICOTC /I HAT
rOPH30HTAILHOH MOBCPXHOCTRED KHAKOCTH, B KOTOPYIO ONYLUCH BTOPOH cre koHcU. [NNOTHOCTE HAKOCTH PABHA [. TLIOTHOCTB
crepkHst Ap (K M p — noctosiHbie). OMPCACTHTL 3HAMCHHM YIIA (O NMPH PABHOBCCHU CTCpxHs. MccacnoBats veTOHUHBOCTBL
MO.IQKCHUH PABHOBCCHS.

4,.‘:‘\

5 (CCCP, 1988, 4 Ganna). Oanopoanslil auck BecoM P U painycoM K YIEPKHBAETCA B PABHOBECHH € IMOMOLIBIO HEBECOMOHU
HHTH, KOHIBL KOTOPOH MPHKPEINICHE! K HOTONKY. HallTh HATSKEHHE HUTH U JABICHHC Ha CAHHHIY ANHHBI HHTH KaK ()Y HKIIHIO ¥I71a O
Ha yuactke ACB. BerBu HCPACTsKHMOH HHTH AA) H B5) BCPTHKANbHBI, TPCHHC HC ¥HHThIBATD.

A B,

6 (PCOCP, 1985, 3 danna). OnHopoaHad Helk Beca F M ANHEBI 2nK mepekuHyTa depes Ilaaxuil Omok, UMeromuit
FOPHU30HTAIBHYIO OCh. ONpeseIuTh B CTYIAE PABHOBECHA CHITY HATSKEHUS NIeNH T, B €€ MPOWIBOALHOM TIOTIEPETHOM CEYCHUH.

7 (PCOCP, 1989, 3 6amna). Liwaaap 2 Beca QM paanyca 7 COSIMHEH LIAPHHPHEIM HEBECOMEIM CTEpsKHeM () (5 IMHHOMH 27 ¢
omopoit O k ocu O mpukpennés Ha HuTH rpy3 3 CucTeMa HANOIHTCA B PABHOBECHH. IPH 3TOM BEPTHKANBHAS mpaMas Oy A nenuT
vroa B nonoxam. Onpesenute Be¢ Prpysa 3
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8 (Apm. CCP, 1987). Ha crOTEKO HEPEMSCTHTCA KOHEL[ TICPEKMHYTOH Wepen NOJBIKHEIH ONOK HHTH (TOUK3 A). eClIH K HeMy
MPHIOKHTE CHIY & 7 JKecTKOCTE IPY HHHBI C.

9 (BCCP, 1983, 3 Gamaa), Tpu HEBECOMBIN CTEPUKHA. DACTIONOKSHEBIX B BOPTHKAIBHOH IIOCKOCTH. OMHPAKTCA HA THIMHAD
paguvca r. Cpeannii cTepeHs ITHHOM - — TOPH3OHTATEH. OOKOBEIE CTEPKHH AMEIOT OAMHAKOBYK) AMHHY /. OnpeneluTd AdBIeHHAE
CPCIHCTO CTCPAHA Hil OHIHHID B 3ABHCHMOCTH OT JJIMHEL / BOKOBEIX CTep)IG{eﬁ, CCIH K HX KQHLIAM IPHIQKCHE! QIHHIKOBBIC CHIBL
ﬁ. HAMPABICHHBIC BCPTHKAIBEHO BHHS,

10 (BCCP, 1982). Licnb, cocTosmas 03 £ OAWHAKOBBIX CTCPKHCH. NMOJBCWICHA B BCPTHKANBHON NIOCKOCTH. P — BCC OZHOTO
CTCPXHA. () — 3adaHHas ropusoHTameHad cuna. O. A, A. ..., A, — wapaupe. Haiitn yrawl @, (& =1, 2, ..., #) cTcpxHCH ¢
BCPTHKAIBEO B TIONOKCHUU PABHOBCCHS.

11 (Pocens, 1996, 3 Ganaa). CucteMa. COCTOAINAS H? 22 QIHHAKOBHIX OIHODPOAHEIX CTEpiKHEH Beca P KaXIBIM, NOIBCIICHI B
BEPTHKATEHOIH I10cKocTH. OJMH KOHEN 3TOH CHCTEMBI ITAPHHAPHO 34KPEINEH. a Ha BTOpoil AelicTByeT cuma (, obpaiyomas yTOI & ¢
TOPH3OHTOM (P> (sine). OnpenenuTh ¥LIbl, KOTOPBIE OOPAIYIOT CTEPKHM C BEPTHKANHK) B MOTOKEHHM DaBHOBECHS. TpEHHEM B
LIADHHEPAX MPEHEOPEUs.

12 (Pocens, 1997, 3 6amna). TpH DI4IKHX OAHOPOJHEIN IHIMHAPA ONHEPAKTCA Hd ABC BRIUMHO NEPICHIHKY JPHBIC IIOCKOCTH
ABu BC KaxoB HIMMEHBLIHH YTOMI HAKIOHA () ITOCKOCTH BC, TIPH KOTOPOM CHCTEMA COXPAHAET PABHOBECHE?
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13 (Poccusi, 1998, 5 Gamos). [ga ognopoausix crepxus. OA nnunoit L Becom P u AC pmaHOM 2/ BecoM 2P, COCIHHCHBI
wapaupoM A. CrepixeHb OA yKpPCIIEH IIAPHUPHO. 4 CTepikeHb AC onupaeTtcs Ha ocTpue 5. OnpeaciuTh, NPH KAKOM YLIC ¢
CHCTEMA HAXOAUTCSI B PABHOBCCHH B BCPTHKAIBHOM MIOCKOCTH, ¢Cu paccrosane OB =1 (otpe3ok OB — ropH30HTATBHBIH).

A

14 (Poccusn, 2000, S 6antos). ToHKHE OOHOPOIHBIH CTEPIKEHb MUIHHOH 2r OMHPAETCA HA INEPOXOBATEIE JHCK pajgHyca [ H
VASPKHBACTCS B PABHOBECHH HEBECOMOH HHTHIO INMHHEL 7. ONpenemHTs KOOPAMHATH TOUKH (' NPHKPEIUICHHS HHTH, €CIH YIOI
HAKITOHA CTEPIKHA C TOPH3OHTANBIO PABEH () H HATH COCTABISET C BEPTHKATBIO Takuke yron @. TperneM B mapHHpe O TIpeHEOpEYs.

Yi

15 (Tambon, TUXM, 1992, 4 6anaa). Croponrsl pomba ABCD, IOABCIICHHOTO B TOUKES A, CACTAHBI B3 TSKENBIX OJHOPOAHBIX
crepkuci, cocanrdHHBIX mapHupHO. Cepenmuael ctopoH BC u CD COCOMHCHBI HCBCCOMBIM CTCPIKHCM-PACIOPKOH, KOTOPAst
thukcupyer pom6. 3Hast Bec Ppomba u AnKHbI ero anaroHane AC= au BD= b, onpeaeTuTh YCHINE B PACTIOPKE.

16 (Tamoor, TI'TY, 1996, 4 O0anxa). TpH OAMHAKOBHIC TPYOBI PAaAHyCa 7 HAXOMATCA B PABHOBCCHH B HCIQABHIKHO
3akperénnoi TpyOe paauyca R, pacnonarasick B 1Ba psiaa. Bee TpyObl Manoro paamyca KacalTcs APYT Apyra, mpH 3TOM TPy Obl
HHIKHETO Psia KacaroTes Takske TpyObl Oonbiiero paguyca. Haiitu naubonsinee 3naueHue R, MpH KOTOPOM PABHOBECHE CUCTEMBI CLUE
BO3MOKHO.
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4.3. CHCTEMA CXOIALLMXCA CHUIL

1 (CCCP, 1986, 3 danra). Jdec Takenwie ToukH M v Ad cocaumHCHBl MCxIy COOOH HCBCCOMBIM KECTKHM CTCP#HCM,
HAXOASIUUMCsE BHYTPH ragikoit cdepsl. JIuHa ¢TepkHsl U paanve chiepbl paBHbl, OTNPEACAHTL MPH PIABHOBCCHU VIOT G MCKAY
CTCPIKHCM H TOPH3OHTOM. CCITH Macca ToukH A B dBa pasa §0.1b1IC MACCHI TOUKH M.

2 (CCCP, 1990, 5§ GaxoB), KOHIBI DACTIONOAKEHHOTO B BEPTHKANBHOH MIOCKOCTH TEMEAOTO OJHOPOIHOTO CTEPIKHS MOTVT
CKOTB3HTE B IPOPEsIX B3dMMHO NEPHEHIUKYILIPHEIN MIockocted OD m OF. Tl1ockocts (D COCTABIAST ¢ TOPHIOHTOM VTON .
[Nperedperasa TPSHUEM. ONPETENHTL NHAUSHWS FTNMA (@ MPH PABHOBECHH CTEPAKHA ByIeT NH NMOIOKEHHES PABHOBECHA CTEPIKHA
VCTOHIHBEIMY

3 (PCO®CP, 1982, 3 Gauna), OAHOPOAHbI CTCPKCHL ATUHBI 4 OMUPACTCS OAHHM KOHUOM A HA CNAIKYHD BCPTHKANLHY KO
CTCHKY, APYFHM B — Ha r1aaku# npodunb, pacnoI0KCHHBLIA B BCPTHKANBHON MIockocTH, Kakora A01kHa OblTh (hopMa npoguns,
UTOObL CTCP HCHE MO OCTABATLEH B MOKOC B THOO0M NONQKCHUN”

Y

4 (PCOCP, 1987, 3 Ganna). OmgHopoaHuit cTepweHs AB BecoM (7 OTIHPACTCS HA LUCPONOBATHIC TOPH3OHTANBEYKY H
BCPTHKAIBHY O MIOCKOCTH. Yron O M KOS((HUMCHT / TPCHHUS TAKOBbL 4TO CTCPMCHb HC HANOAMTCS B PaBHOBCCHH. ONpeAciyTh
BCIMUYHHY W HAMPABICHHC HAWMCHBLICH CHIEI A KOTOPAs 1O1HA ObITb MPHUIOKCHA B LUCHTPC TANCCTH CTCPKHS AMsl TOrO. 4TOOL
CTCPKCHb B JAHHOM IOJI0KCHUH GBLT HCNOIBHA#HBIM.

5 (A3. CCP, 1984, 3 6a.ma). [M1azxui oIHOPOIHLIH NPSAMOY FOMbHBIH KIWH C YKA3aHHBIMHM HA PHCYHKE pa3mMcpaMu U Beca P
BJIOKCH TPSIMBIM YTTIOM MCHKIY KPasiMi ABYX CTOTOB OJHHAKOBOH BBICOTBI. HAXOMSILIMXCA APYT OT Apyra Ha pacctosHun #3. OnmH n3
QCTPLIX YII0B K/HHA PABCH 0. Ha#TH n010%CHUC PABHOBCCHA KIHHA W JABJACHHC KI1HHA Ha ONMOPLL B Toukax A u B.
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4.4, PABHOBECHE TIPOCTPAHCTBEHHOM CUCTEMBI CHJT

1 (CCCP, 1983, 10 SanoB). Tspr€rad TOHK4d OJHOPOAHAA NPAMOYTOMBHAA ILIMTa (OASBD BecoM () yIepXKUBACTCA B
FOPH3OHTANBHOM [OJI0MCHHE C)EPHUCCKHEM IIAPHHPOM (), IHIHHAPHYIECKHM IIAPHHPOM A H TOHKHM TAXEIBIM CTEpikHEM (B BecoM
P. CTepicHb MPHKPEILIEH C)EPHIECKUMH LIAPHUPAME K ILTHTE B TO4KE 5 H K BEPTHKAILHOMH CTeHe B Touke (! CUMT4A TPEHHE BO BCEX
HIAPHHEPAX NPEHEDPEKHMO MATBIM H ¥TO1 ¥ HIBECTHBIM. HAHTH COCTABILIIOIIYED PEAKIHH [THHIPHUESCKOTO IIADHHPA A, TIpATIEILHY)
ocu Ov.

B
P
2 (CCCP, 1988, 5 6a.uoB). O1HOPOAHAA PABHOCTOPOHHAA IL14CTHHKA Beca 2 cTopoHoi AS = /onupaeTtcd Ha TOPH3OHTAIbHEIH

o1 XOV. eé croponnt ACw BC kacarrea cred XOZ w VOZ Tlperedperast TpeHHeM. ONPEIeNHTh CHTY F (JIeRALIYI0 B TLIOCKOCTH
XQOY), ynepixMBaBIIVIO IUTACTHHKY B PABHOBSCHH.

3 (CCCP, 1989, 4 taxna). Konen O 1oManoro crepikasa OABC kécTko 3amen1€H. CTEpPKEHb HATPY KEH KPV TALINM MOMEHTOM
M. mapoit cHI ¢ MoMeHTOM M, pAaCMOTOKeHHOH B MI10ckocTH Y(OZ B cr1oit . CHIa F pacionokeHa B MI0CKoCcTH X1 OV (X1/7X,
Yi/I'Y) 7 cocTaBaseT ¢ ochio Y] yrol o = 60°. OnpenenuTh MOy, Ik PEAKTHBHOIO MOMEHTd 3aNENKH, ecll OA = 4. AB= D BC=c

TTposeuTe BEMUCICHUA TPH 4= 1 M, =2, c=035 M, F=2H, M, =05HM. M=1HxM

z

x,.”
/

4 (As. CCP, 1984, 3 6aaaa). [eeps OBAD MOKET BpallaThed BOKPYT ocH (OF IpH NpeHeOpemHMO MaIOM TPCHHH B
noamunmeNkax O B D Ocs (OF 00pazveT ¢ BePTHKAIBK yrol o Iloa AcHCTBHeM TOIBKO CBOETO BeCa JBEPh OCTACTICA B
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BCPTHKAALHOH miockocTH #Ox. HaliTh nonowcHue paBHOBCCHS ABCPH, CCIH K ccpcauHc pelpa AB npuiowcHa cHla Q.
NCPICHAHKY 4PHAA MIOCKOCTH cf noJoTHA. CUHTas ABCPL OHOPOAHOH NPAMOY MOILHOM IWACTHHOH ¢ pasyepayu 24 u 26(AD= 24 OD=
2b) u Beca £, onpesaeInuTe pearnuy onop O u £

5 (BCCP, 1984). Crcpwun CA. CBwv CD01HHAKOBOH ATHHBI COCTHHCHEL B TOUKC € CHCPHUICCKHM IIAPHHPOM, KOHUAMH A, 5,
[ OIHPAIOTE: HA [1a71KYHO FOPH3OHTAIBHY KO MIOCKOCThb, Cepeanusl crepwHch Ay, 5. D) cBszaHbl HHTSIMH, UIHHBL KOTODBIX B B4
PAa3a MCHbLIC TIHH CTCPKHCH. ONPCICTIHTL HATSKCHUC HUTCHL, CCITM CTCPKHH OAHOPOHBLIC H MAacca KAk I0ro pasHa A,
c

6 (Kas.CCP, 1985, 3 6ax1a). Oasopoanas Oa1ka AB secoM P H AMMEOH 4.4 NPHKPEILIEHA K BEPTUKAIBHOU CTCHE CCPHICCKHEM
MAPHIPOM A H ¥ ACPKHBASTCSH IEPTEHAUKY TIPHO CTEHE HEBECOMBIMH pacTAKKaMH DE W GC. npuuéy DE JeKHT B TOPH3OHTATBHOH
MI0CKOCTH. @ (FC cocTaBnscT ¢ 370l NNOCKOCThiO vroa oo K xoHuy B fanku noascwcH rpy3 Af secom @ OnpeaciuTe peakuu
IMAPHEPA A H HATAKESHHE PACTAREK, ecnu AE= AD=DC= g AF=2a

., OM

7 (Hosouepracck. nosmnrex. nin-r, 1982), Oanoponnas Gaaxka A58 BecoM P, IpHKPCIIGHAAN K [0y WapHUpoM A, onupacrest
KOHLOM B HA II4IKYKY BEPTHKATBHVIY CTEHY. 4 IPOMEKYTOUHOH TOuko#M C HA ruaikmii crepxeHe DO 32I¢IaHHBIH B CTCHY
MEPIICHIAKYIIAPHO K €8 NIOCKOCTH. BAIka ¢ ILIOCKOCTRIO HOTA H €8 FOPHIOHTAIBHAA NPOSKIHA ¢ ILTOCKOCTBIO CTEHBI COCTABIAST
paBebe yriasl 10 43°. Onpeaemure peakuury wapHupa A u peakund onop B Toukax Bu C. ecu AB=4 BC

L

8 (TamdoBck. Hu-r xuM. mamunocrp., 1989). Kpyrioc koneuo paanyvea R nocpcicTBoM TpEx HUTCH OJHHAKOBOH ANHHBL,
MPUKPCIAEHHBIX K KOIbLY B PABHOOTCTOSIMX JP¥T OT APYra TOUKAN, MOJIBCLICHO K HCNOIBMxHOH Touke O) Ha odpa3sosasuiniicst
TaKkHM O0pA0M KOHYC HAAETO MEHBIIECE KOIBIO PAIHyCa f. DABHOTO C NEPBBIM Becd. KOIbLO 3T0 IPH PaBHOBECHH CHCTEMBI JICIHT
HHTH HonoTaM. HaHTH OTHOIIEHHE PACCTOAHKMH KOIeU OT TOUKH O
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9 (Tam00BCK. HH-T XHM. MAIHHOCTD., 1989). Kpyrmas meecoMas IUTACTHHKA NMOKOHTCS B TOPH30OHTANTBHOM TIOTOKEHHH,
ONMHpasAch LEHTPOM Ha octpué (O Pa3MecTHTP MO OKPYKHOCTH IUIACTHHKH, HE HAPYIIAsd PABHOBECHS, TPY3Hl
P=15xH P.=1%H, A=2xHBT1oukax 4, Bu C, T.¢. HAITH yIJIBl 0L H .

10 (CHI', 1992, 3 6aia). [psamoyronbHast O JHOPOJHAS IUTHTA BECOM () COCAHHEHA C HEMOBHIKHOH ONMOPOH LIHIHHIPHICCKHAM
mapHupoM A u chepuucckum mapHupoM 5 [Tnuta yACpKMBACTCS! B MOPU30HTAIBHOM TOJQKCHHM OCTPHEM £, YIHPARQIIUMCS B
I3 Ky MOBEPXHOCTh HIKHEH rpaHu mauthl. K BepxHell rpanu naursl FGHN NpUIOKEHBI BE MApaiiCibHbIC CUIbI, PABHbIE P 1
JEkAlMe B IUIOCKOCTH 3TOH rpanu. Jlunum feifctBust cun o0pasyroT OCTPbIH yron ¢ co CTOpoHOH NAH, 4 LEHTP THKECTH MIUTHL
HAXOZHUTCS OT HUX HA PABHBIX PaccTosiHmsIX. OMPeseNHTE PEAKIIHY OTOp, ECITH H3BECTHO, UT0 AF= AH5= AH10.

11 (Poccns, 1993, 4 6aara). OTHOPOAHBIH FOPH3OHTANIBHO PACTIONOKEHHEBIH kBaapaT ALK Becom £ ¢ auaronammvu AB= DE
= 2/ mpukpemi¢H B TOUke A K HENOJBHXKHOH omope cepuucckum wapuupom. Keaapat ypaBHOBEIICH HEKOTOPOH AOTIONHHUTEIBHOM

CHCTEMO# AKTHBHBIX CHII, O KOTOPOH H3BECTHO!
1) JMHUS JeHCTBHS PABHOACHCTBYIOLWIEH 3TOH CHCTEMbI NMPOXOAMT 4epes Touky 5, 2) eciu K 3TOH cucTeMe J00aBHTh Bec

KBAAPATA, TO NPH NPUBEIEHUH HOBOH CHCTEMBI CHI K TOUKE /) &€ IIABHBIM MOMEHT PABCH P]‘JE / 2. OmpenenuTh PeakUUIo APHEPA

A, npeHebperast TONIMHHON KBaapaTa.

D

B

12 (TamOOBCKHIT HI-T XHM. MAIIHHOCTD., 1993, 4 Gawia). TpeyronbHas nupamua SABC ¢ paBHbIMH PEGpaMU U BecoM F
PAaCcnoOoKeHa Tak, 4TO ¢€ OCHOBaHHE ABC rOpU30HTANBHO, a4 BEpLIKHbl 5 H C 3aKPEIICHb! ¢ MOMOLILK) HEMOABHKHBIX IIADHUPOB, B
LEHTPE TSsHKECTH KAXIOH OOKOBOM IPaHM MPHIOKEHBLI CHIBL, PABHBIC MO MOIYIK P H HATPABICHHBIC NEPHCHAMKYJISIPHO K FPAHSIM
BOBHYTPb NEpamMuabl. Kaxkyio HAZO IPHIOKHTL B BEPLIMHE .S CHILY /, MAPANIEIbHYIO BEKTOPY AJ3, 9T00BI MHPAMHIA HAXOTHNACH B
JIAHHOM TIOJIOKEHHHU B paBHOBeCHA! TpPEHME B IIAPHHPAX HE YYHUTHIBATD.
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4.5. 3AJAYHU C TPEHUEM

1 (CCCP, 1982, 3 6anna). Tsmkénas Ganka OA, 3akpennéHHas OJHHM KOHIOM B mapHupe O, onmpaeTca B TOUKe 5 Ha map
BECOM P, Nekaliii Ha HETIOABHIKHOM NOPH30HTAIBHOH MI0CKOCTH. OTNpeieNniTh YTol O TIPH PABHOBECHH, €CITH KO3(D()HLIHEHT TPEHHSA
mapa o 6ajaKy u rOpH30HTAIBHYIO TUIOCKOCTb OAHHAKOB M paBeH £ TPeHHe KaueHHs OTCYTCTBYET.

A

2 (CCCP, 1983, 3 6anma), OaHOpPOAHOE KOMBLO BeCOM /2 CBODOAHO OMUPAETCs B TOUKAX A M B HA HEMOJBMKHBIC MPH3MBIL,
KOTOPbIE PACTIONOKEHBI, COOTBETCTBEHHO, HA BEPTHKAJILHOM H FOPH30HTAIILHOM AuaMeTpax kombua. Cuntas koddduumenTs: Tpenus
KOJIbLIA O MPH3MbI OJHHAKOBBIMH, ONPEJEIHTh TAKOE WX 3HAUEHHE, MPH KOTOPOM ToueuHsldl rpy3 C Becom (O, 3aKperyéHHbIH B
m000M MecTe MPaBOii MONOBHHBI KONbLA, OYAET OCTABIATSH MOC/IeHEe B noKoe. [lonepednbiMu pasMepaMH Ko/lbLa NpeHeOpetb.

3 (CCCP, 1986, 4 6anna). Lumuaap 7 Beca () onupaeTcs HA ABAa OJMHAKOBBIX LIMIHHApPA Beca (b, KAK MOKAa3aHO HA PHCYHKE.
KosduiseHT TpeHHS CKOMBKEHHS MEKAY IMTHHAPaMH paseH £ OnpefenuTh MAKCHMATBHBINA YTOM Ol B MHHHMABHBIH KO HIHeHT
TPEHHs f; MEXKAY LMIHHIPaMH 2 H 3 W ONOPHOI HOBEPXHOCTHIO.

4 (CCCP, 1987, 5 6aan08). [ToBepXHOCTH NaPaGO/IHIECKOrO KyIIOA OIMCHIBACTCS ypaBHeHHeM z= H — (X + );)/H. Ha BobicoTe
/1 Ha kymom ObIT MOMOKEH TPY3. [IpH KaKHX 3HAUCHMAX /1 BOSMOYKHO PABHOBECHE TPY3a, eClTH KO3 (h(HIMEHT TPeHUA MEXKIY TPY30M H
Kynonom £7?

X A

5 (CCCP, 1987, 6 6annos). Llumuunp Beca QU paauyca K JIEAKHT HA IIEPOXOBATON IJIOCKOCTH, HAKIOHEHHOM K FOPH30HTY M0
YIJIOM O, H YASP/KHBAETCA TPOCOM, HAMOTAHHBIM Ha OapadaH cTyneHdaroro sana auamerpa [). Ha Oapaban nuamerpa d HamoTaH
TPOC, K KOHLY KOTOpOro noasewieH rpy3 seca P KosduuueHT TpeHns xaueHns uummHapa A o mwiockocTs paseH O, koadduuuent
TPEHHA CKOMbIKEHHs PaBeH £ Npu 3ToM tg o> 8/R, > &/ R. I1pu kakux 3Ha4yeHusx P cuctema OyaeT HAXOJUTLCA B PABHOBECHH?
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6 (CCCP, 1989, 6 6annoB). Ha BepxHeii rpann npsamoyroybHoro 0pyca A Beca P HaX0MTCs MpAMOYroJibHbIi Opyc B Beca P
bpyc A onupaercs HWKHEH TpaHbi0 HAa TOPH3OHTANbHYIO TJIOCKOCTb, MPHYEM KOI(DUIMEHT TpeHHs MeEkKIy HUMH paBeH fi.

Koadduunent TpeHus mexay opyckamu A u B pased f. K 6pycy B npuioxkuin cuiy MO YIIOM O K ropusoHTy. IIpn Kakux
3HAYEHMAX CuiIbl FcucteMa OyAeT 0CcTaBaThCs B PABHOBECHH?

7 (CCCP, 1990, 4 6anna). [Ipu3ma B onupaercs Ha KIHH A W BEPTHKAIBHYIO CTeHY. Macchl MPU3Mbl M KJIMHA OZHHAKOBBI.
Tpenue Mex1y KIMHOM M npu3Moii npeneOpexnmo mano. KosdduuuenTsl TpeHHS MekIy KIMHOM W T10J0M, MPU3MOIl U CTeHOI

OIIMHAKOBBI W paBHbl £ HakIoHHAs NIOCKOCTh KJIMHA COCTABIAET C FOPU30HTOM yroi o. [Ipu kakux 3HaueHusx / Opu3Ma v KIHH
OyIyT OCTAaBaThCs B IOKOE?

8 (PCDCP, 1982, 3 6anna). Cucrema, cocrosimas W3 AByX wapoB A u B ¢ Becamu P u P (P > P) 1 COeIMHSAIOWEro ux

HEBECOMOTO CTepsKHS JUTHHO# /, momemiena B ceprueckyio uamy paguyca r= 0,5 V2 1 koo duienT TpeHHs CKOMbIKEHN!S apoB O

MOBEPXHOCTH HalliM paseH £ HaiiTi HauMmeHblliee 3HaYeHHe Yria (¢ Mexay CTEpIKHEM W TOPH30HTOM, MPH KOTOPOM CHCTEMA MOKET
HAXOUTHCA B MOKOE BHYTPH vailin. Pasmepamu 1mapos npexHedpeyb.

9 (PCOCP, 1984, 5 oaauos). XKécrkas crepskHesas (Urypa Onupaercs paBHOMEPHO MOJYOKPYXKHOCTBIO HAa HErNaiKyro
rOpU30HTAJIBHYK TockocTk. IlpeHeOperas Becom (umrypbl M TPpeHMEM B INMOIIUMINHMKAX A W B, Onpenenuth Ans ciydas Mnokos
HauOONbIINi JBIKYIIAA MOMEHT M W COOTBETCTBYIOLIHE PEaKUWK OMNOp, €CIM JlaHBl. paauyc K, BepTHKajbHas cuina Q u
ko3 huuneHT cuerieHus f(OA= AB=R).

10 (PC®CP,1987, 5 6annos). [lnockuii yroibHUK COCTOHT M3 JABYX OJAMHAKOBBIX TOHKHX OJIHOPOAHBIX cTeprkHed. CTepikHH
JKECTKO COEOMHEHBl Mexay coboii B Bepmmue [ mox yraom 90°. YrofipHMK YCTAaHOBJEGH HA HEMOABUKHYK TOPH3OHTAIIBHYHO
LIEPOXOBATYH IMJIHHAPUUCCKYID ONOpY paauyca f, Ko3p@GuuueHT TpeHus ckosbikeHus £ = 0,268, YToJbHAK NOBOPauHBAKOT 110
4acoBOMW CTPENKE Ha Yrod O M3 HAYanbHOTO NONOXKEHMS ApB, OCTaHAaBAMBAIOT W 3ateM ocBoboxmaior Ge3 Tonuka. [Tocne
0CBOOOMKIIEHNS YTOJIBHMKA BO3MOXKHBI 1BA caydas: 1) B Touke B cTep:keHb CONPUKACAETCS C ONOpoii; 2) B Touke B Mem1y HUMH
MMeeTes HeBONBILOM 3a30p A/<< 1.
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OmumuTe KauecTBEHHO NAJbHEHIIee NBMIKEHHE YrOJMbHUKA MOCHE €ro OcBOOONKAEHMSI M OMpPEeNesHuTe MPenebHbIe 3HAUSHUS
yria O, TIPpA KOTOPBIX YTOQJIBHHK GyHeT HMETh PA3JIMYHBIC COCTOAHHA PABHOBCCHA — 6espa3jquoe, yCTOIYHBOG, HEYCTOHIHBOE.
ConpoTuUBIeHHEM MepPeKaTbIBaHHs npeHedpeus.

11 (PCOCP, 1988, 5 6annoB). B na3 wupuHoit b roMereHa Hermaakas npusma secom G ceyeHue KOTopoi — paBHOOEIpEHHbIH
TPeyroJbHUK ¢ yriaoM O npu Bepuuse ¢ K npusme nprnoxeHa napa cuin ¢ MOMeHTOM M ¥ HAWMEHbLIAsA YPABHOBEIUMBAOILAS Ciiia P,
TEePIIeHANKYIApHas cite (71 napajiienbHas OCH X, IPH KOTOPOi npuama Oyner HaXoauTkCs B nokoe. ONpefenuTs Ppeakyio CBA3H U

cuny P. Tano: xoadpduument tpenns £ o =4, tg o =£ M= bG, h=3/2 fb.

A \/y B

12 (PCPCP, 1988, 5 6annos). Knun paBHOMEpPHO MepeMeInaeTcs BePTHKANPHO BHU3, KACAiCh TNATKOM CTEHBI U MIEPOXOBATOM
TIOBEPXHOCTH KaTka. KaTok nmpH 3ToM MOKeT HepeMellaTbes 10 Heraakoii ropu3oHTanpHOH miockocTH. Mecnenopate BIHsHUE yria
O KJIMHA W KOp(HIHEHTa TpeHHs ckonbkeHus £ cBa3ax A m B Ha XapakTep ABHKeHMS LMIMHApHYeckoro kartka. Cumy N,
TIEpIEeHIUKYILIPHYIO K cTOpoHe A kmiHa, cunTath noctosHHO. Katok HesecoMblii.

13 (PC®CP, 1990, 3 6anna). lllap ZBeca G, v paguyca r yIepKHBAeTCs CHIIAMH TPEHHs MeKIy ONMHAKOBBIMH TUTACTHHKAMH /
Beca () Kaxaas, WAPHHPHO MOABELISHHBIMH Ha ropusoHTa’ibHoi ocu O IlonepeunbiMu pasmepamu miacTHH npeneOpeus, lmmHa
TIACTHHBI paBHa L, paccTosHHe 0T 0cH O 10 TOUYKH KacaHWs MIACTHHEI ¢ APOM — /, KO3 GULIMEHT TPpeH:Hs MEXKY MIAPeM H TACTHHOH — £
CuMras 3a1aHHBIMH YKA3aHHbIE TEOMETPUUECKHE PA3MEpPbl, HAWTH YCIOBHs, KOTOPBIM JOJDKHBI YIOBIETBOPATh Benuuunel £ Gi, G
1IpU PABHOBECHUH CHCTEMEL.

N/

0
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14 (PC®CP, 1990, 3 6anaa). Onpenenuts aeGopManuio A TPYKHHBI HECTKOCTBIO € I CHCTEMBI, M30OPAKEHHOH HA PHCYHKE
B TOJI0YK@HHH MPEJeNbHOr0 COCTOAHMS paBHoBecus. HMexoaHbie JaHHbIe: OTHOWIEHHA PAagUyCOB ABYXCTynenuaroro katka /R = 0,2,
k03(hdHLHEHT cuenyeHus B ToukaX A M B KOHTaKTa Karka C FOPH30OHTAIBHO PACMOJIOKEHHBIM HEBECOMBIM cTepikHeM OF u
HAKJIOHEHHOH K TOPH30HTY noa yrom o = 30° nnockocteto £= 0,577, otHowenne koadduumrenTa TpeHUs KaY€HHs KaTka B Touke B

x Oonblemy paauyca karka 0/R = 0,5, Bec karka paseH Q, B Touke O— wapHHp.

15 (BCCP, 1985, 3 danna). Onnopoanbie cTep:kHH / W 2 OAWHAKOBOH AJWHBI C MaccaMu £ M [1h, PACTOIOKEHHLIE B
BEPTHKAILHOH MIOCKOCTH, COEOWHEHBI HIeanbHbiM wmwapHupom €, a koHuaMH A W B onuparoTcs Ha LWEPOXOBATYIO MIOCKOCTb.
Koa(hpuumeHt Tperns MexIy CTEPNKHAMH H TOJIOM paseH { OnpenenuTs HAMMEHBIITHH YroJl 0 HAKIIOHA CTEPYKHEH K TOPH30HTY B

COCTOSHMH PaBHOBECHA.

16 (BCCP, 1982). TpeyronbHas miacTHHA BECOM P JISKHT Ha HAKJIOHHOH IUIOCKOCTH M OIHPAETCS Ha HeE WIAapOBOH KaTKOBOMH
onopo# A u nsyms mreipamu B u C. KoadduuuenTs! TpeHus ckombkeHus mMTblpei B 1 C 0 MI0CKOCTb, COOTBETCTBEHHO, fi H £ (£ <

£). OnpenennTs yron 0, NpH KOTOPOM IJIaCTHHA noTepsieT pasHosecue, CA | | MN.

17 (BCCP, 1982). Llunuunp Beca P omupaercs Ha ABa OJAHHAKOBBIX NapaijeNnenunena Toro e seca. Paguyc uMnauHApa I U
pasmepsl napamnenenunesos a U /1 3aganbl. Koadduuuent Tpenns mexay nmapannenenunenaMu ¥ rOPH3OHTANLHOH MIOCKOCTBIO
pasen f Kakum ycnoBHAM HOMKHO YIOBIETBOPATL PAaccTOAHWE b Mexay napanienenuneiaMd Ijis TOro, 4YTOOBI CHCTEMa
HaxoxuiIack B pasHoBecHH? TpeHHeM MekIy LUTHHIPOM H Hapaﬂnenenrpme,uaMH npeHeOpeys.

18 (TamGoBek. MH-T XHM. MamwHHOCTP., 1987). Ha HakIOHHOH MNJIOCKOCTH C YIJIOM HAKIOHA Of K TOPH30HTY JIEWKHT
OAHOPOAHBIA aucKk Becom P u pamuycom R Ha numck namorana vuts, K cBOGOAHOMY KOHLY HHMTH, NEPEKMHYTOH 4Yepes
HenoABMWXKHbIH Onok, noxaseuwred rpys secom Q. Ilpu kakom 3HaueHun ) nuck OyaerT PaBHOMEPHO CKOJL3MTL MO IIOCKOCTH,
coBeplIas OJHOBPEMEHHO kaueHue Oe3 ckonbkeHus 1o 0opTHKy AB? KoaduLHeHT TpeHHs CKONbKEHHs paBeH £, TPeHHe KaueHHUs H

TPEHHUE Ha OJoke He YYHUTbIBATb.

=]
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19 (TamGoBCK. HH-T XHM. MalIHHOCTP., 1989). OnHOpoAHbIH cTUTOWIHON AMCK paguyca R W Beca P NEXMT HA IepOXOBATOl
rOpU3oHTaNbHOM mmockocTh. Kakoi no Moaymio MomeHT M criocoOeH BbI3BATEH BpalEHHE AUCKA BOKPYT ocH O, mepneH MKy ISpHOit
MJIOCKOCTH JINCKA M MPOXOAsIIEH 4epe3 neHTp O, €ciaH aBleHHEe ANCKA HA OMOPHYIO MIOCKOCTh PACTPENeNeH0 PaBHOMEPHO, a

KO PHLHEHT TPEHHSA CKOTBKEHUS O TUIOCKOCTS PaBeH 7

lZ

20 (Tam0oBCK. MH-T XHM. MalHHOCTP., 1989. Ha wepoxoBaroil ropu3oHTanbHON NIOCKOCTH NIEAHT monymap Beca Q u
panuyca r. B Touke A Ha Hero AeHCTBYET ropu3oHTaibHas cuia P Halith yroa o B peaeabHOM COCTOSHMH PABHOBECHS LIapa, €Ciiu

1
P= —Q Tlox xakuM yrioM [} HAIO TPHIOKATE B TOUKE A MHHUMATBHYIO CHIy P, uTo0bl OHA oGecnednna TpeiesibHOe COCTOSTHHE

PABHOBECHA MTPH HEKOTOPOM YIiie O, 7 HaTh P 1 0Ly,

21 (CHT, 1992, 4 6anna). OnHOpPOAHEINA TOHKHE cTepikeHb AMHHOW AB = /1 Becom P omupaercs B TOUKe B Ha MIEPOXOBATYIO
TIOBEPXHOCTh ¢ Kod(duunentom TpeHns £< 1, a B Touke A — Ha IMaJKyl0 TOPH3OHTANBLHYIO OBEPXHOCTL, B ToUke A K CTEpPKHIO
TPUKPENNEHA MPYIKMHA JKECTKOCTBIO ¢, BTOPOI KOHEI KOTOPOi# 3akperuién B Touke D Tpykuna He negopMupoBaHa, KOrjaa CTepieHb

BEPTHKAJICH. Onpenenmb, IMPHA KAKUX 3HAYCHUAX YTJ1a O CTEPIKEHB Gy,ue'r HAaXOJIMTECA B PABHOBECHUH, €CJTH P=2cl

B

S
Nele

22 (Poccus, 1993, 5 6anaoB). ToHKas npoBONOKA, M30THYTAs B BU/E MOJTYOKPYKHOCTH, CBOOOJHO BUCHT HA YTOJIKE, ONMUpasch
Ha Hero B Touke M. Onpeaenuts: 1) npu Kakux 3Ha4eHUAX KOI((HIMEHTa TPEHHS £ BO3MOYKHO PaBHOBECHE TOMYOKPYKHOCTH, €CITH
TOYKY KOHTAKTA EPEHECTH B HOJI0KEHHE M, ompeaensemMoe yrioM @; 2) npH KakoM yIjie (¢ MHHUMAIbHOE 3HaueHue Kod(uunenTa
TpeHus, 00eceunBalOIIee PABHOBECHE, sB/IsSeTCs HanbobuM. HaiiTi 9ToT MakcuMyM.

Mo

23 (Poccusi, 1994, 5 Gamios). JIBe OAHOPOJHBIE TPEYroNbHBIE MPH3MBI OJIMHAKOBLIX PAa3MEPOB, CACTAHHBIE M3 Pa3HBIX
MaTEpHaJIOB, HAXOANTCS HA HEMOABMIKHOM OCHOBAHUM, péOpa X mapajuielibHbl, U MPU3MBbI VACPKHBAIOT B PABHOBECHH HEBECOMBIi
MOJIbIH UMIMHAD, B KOTOPBI MEUICHHO HAIUBAIOT MUAKOCTL. Beca npusm A U B, COOTBETCTBEHHO, paBHbl P = 1 kH, P = 2 kH.
Koahduuuent Tpenus Mmesxxay npusmMoii A ¥ LMIMHAPOM, & TakKe HEMOJABMIKHOW MoBepxHOCThio fi = 0,2, mwida npusmbl B,
COOTBETCTBEHHO, £ =0,15. Yo npi 0CHOBaHHM MPH3MBI O = 60°.

OnpeaennTs, Kakas U3 IPU3M HAYHET CKO/IBKEHUE MEPBOM, a TAKIKE CUILY TPEHHS MEKLY APYToil NPH3MOMA M rOPU3OHTAIBHOMH
IIOBEPXHOCTBIO B 3TOT MOMEHT, €CIIH I0JIOKEHUE LUIHHAPA 00eCcneunBaeT HEONPOKHIbIBAHUE IPU3M.
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24 (Poccns, 1994, 3 6anaa). OnHOPOZHAS NIACTHHA BCCOM £ B BHAC 3/UTHNCA € NIONYOCSMH 4 H O YACDKUBACTCS B TOPH30HTATBHOM
TIOIOCHHH TPEMsl BEPTHKANBHBIMA HUTsIMH AD, BF, CH. Touku A, B 1 C 1exKar Ha NEPCCCICHAR HIUIAICA. COOTBETCTBCHHO, C OCAMHA X, ¥
1 IMHHEH, MPOXOAsLIeH uepe3 TOUKy A W COCTABISEOLIEH Yroa @ ¢ ockio x. OnpeaenuTs CHIY HATshKeHHs HATel, ecu (g @ = H2a.

25 (Poccns, 1995, 4 6amna). OaHOPOIHBIH AHCK BECOM P H PAXHYCOM I HAXOZHTCS B BEPTHKANBHOHN ILIOCKOCTH. B TOUKE 5 OH
KACACTCSI HCMOABHKHOM BCPTHKATIBHOM CTCHKH ¢ KO3h(HuHCHTOM TpeHHST [ = 1/5/15. Hesecomast HUTH HAMOTAHA HA JACK H

obpasyer co cremkolt yrom o = 60°. K mucky KECTKO NMPHKPEIUEH OJHOPOIHHIH CTEpXkeHb BD ANMHHOH 87, pacmolo:KeHHBIH
rOPH30HTaNEHO. Ha KoHen cTepxHs AeHcTByeT BepTHKAaIbHAS cuaa /= 2. [pu kakoMm 3HAYEHHH Beca CTEPKHS KOHCTPYKLMS Oy JeT
HAXO/IHTEECA B paBHoBecHn? Kakoit Bec cTepikHA 00cCIeUHBACT PABHOBECHE MPH M0O0M koadduumenTe Tpenms?

¥
AA

o

RN

26 (Poccnst, 1996, 4 6anna). Taxérsii OMHOPOAHEBIH cTepikeHs AB OTHHM KOHIOM A ONMHPAETCH HA TTAIKYIO BEPTHKATHHYIO
CTCHY. @ APYIMM KOHLOM 5 — HA IICPOXOBATHIH rOpu30HTANbHEIH moa. Koren A CTep:XkHi YASPKHBACTCS FOPH3OHTATBHOH HHTBIO
AD. YxazaTs 001aCTh 3HAYCHHH AT YITIOB Of | [, IPH KOTOPBIX cTepikeHb AB GyeT HAXOAUTECS B [IOKOE B YKA3aHHOM HA PHCYHKE
TIOTIOKEHHH, €CITH KO3 (D)HIHEHT TPEHHS CKONBKEHAI MEXKAY KOHIOM 5 CTEPIKHS H IIOTOM PaBeH £

S P D SIS

27 (Poccmn, 1997). ['ubkasi OJHOPOZHAS NCHTA PACTOTOKCHA BHYTDH TONOTO WICPOXOBATOTO IHIHHAPA, OCh KOTOPOro
ropu3oHTanEHA. JIeHTa 00pasyer AVTY OKPYKHOCTH ¢ LCHTPATBHEIM YoM 20t KakoBo HanGOIbIICE 3HATCHHE YIIA 8 ¢ BEPTHKAIBIC,
NPH KOTOPOM JIGHTA HE COCKANB3BIBACT. CCITH KO3()PHUIHCHT TPEHHSI CKONBKCHHUS PABCH 17
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28 (Poccns, 1998, 6 6amnoB). OxuHAKOBBIE OFHOpOAHBIE cTepkHH AB M BC nmuHol [ COeaMHEHBI THIMHAPHUYECKHM
IWAPHUPOM, HA OCH KOTOPOrO VKpPEruéH HeBecoMsblil nomsyH B. Crepsknu onuparorcs B Toukax A m € HA BePTUKANBHbIE TIIAJKHUE
CTEHKH, PACIIONOKEHHbIE HA PACCTOSIHUH & ApYr oT Apyra (a2 < /). [1oa3yH MOMeT CKOJb3UThb IO ILEPOXOBATOMY IOPH30HTAIBHOMY
nony ¢ koa(durnentom tperus £ [Ipu KakoM COOTHOIIEHHH MEXIy 2 i /3Ta cucTeMa Oy1eT HaXOAMThCSl B PABHOBECHH B THOOOM
MOJIIKEHIH [0I3VHA HA MI0CKoCTH?

29 (Poccun, 1999, 5 G6annoB). PykosTka Karka, IIAPHUPHO COEAMHEHHAs C €r0 OCBIO, OMHpAeTcss CBOMM KOHLOM A Ha
BEPTHKATBHYIO TIAAKYI0 CTeHKY, Bec pykositku paseH P, eé jiuHa /, Bec katka Takke paseH P, ero paguyc 7. B Touke B k karky
NPUI0IKEeHA FOpU3OHTANbHAs cuna @ = 2P Tlpu kakoMm yrie ¢ BO3MOIKHO PaBHOBECHE CHCTEMbL ecntu kod(duuueHT TpeHus
CKOJIbKEHHS. MEXKIY KATKOM M TOPH30HTAIBHOI NJ10CKOCTBIO paBeH [ a KO3 PULMEHT TPeHUs: KaueHUs pageH o7

30 (Poccns, 2000, 5 6ansoB). /[Ba 01MHAKOBBIX TOHKHX OJHOPOIHBIX cTepikHSI AB u BC xKEcTKO cKpenneHsl B Touke 5 moj
npsMbeiM yrioMm. Crepikedb AR pacnonoKeH Ha IEPOXOBATON TOPUBOHTATLHON maockoctd XAy ¢ ko3 buuueHTom TpeHus £ ero

KPEeIUICHHE B TOUKE A JOMyCKaeT MOBOPOT BOKPYT OCH CTEpPikHs AB 1 nepeMelueHne B IIOJ0KUTEIBHOM HanpasieHuu ocu 2z CTepxeHb

P

B(C B Touke € onMpaeTcst HA BEPTHKATBEHYVIO TIAIKYIO cTeHy vAz [lpu xakoM 3HaueHNM fTpeienbHOe 3HAUSHNe YIa () IpH PAaBHOBECHH
cocrasster 30°7 CuuTarh, 4TO PABHOAESHCTBYIOLIME CHJI TPEHHS U HOPMAIBHBIX PEAKLMIl LIEPOXOBATOH ILIOCKOCTH IIPUIOKEHb! B
O/IHOH TOHKE, BEPTHKATBHOM COCTABIIOWCH peakumnu onopsl A npeHedpeds.

31 (Tomck. mosHTexH. HH-T, 1985). Packatsrest mu TpyObl HA FOPH3OHTATBEHOM TIOTY, €CTH KOA(HIMEHT TPSHHST CKOMbKEHHS
Mekay mosepxHOCTAMHE TpyO = 0.27 TpyOel u mox cuutarte abcomOTHO TBEPABIMH. TIpH KakoM MIHAMAIEHOM KOTHYECTBE TPYO
HIDKHEro psiia cucTeMa He Oy JeT pacKaTbiBaThesl? 3aBHCHT JIH Pe3yIbTaT OT KOIUUEeCTBa TPy, ec/iu yUUThIBATh TPEHHe KaueHHs?
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32 (Poceus, 2001, S 6anmos), TpH OIHHAKOBBIX OJHOPOIHBIX IUCKA paanyca A pacmoNosKeHb! B BEPTHKATLHON MIIOCKOCTH, KAK
yka3aHo Ha pucynke. KoahpHUHEHT TPSHUA MEKIY AHCKAMH, 4 TAKKE OMOPHOH MOBEPXHOCTHI) W JUCKAMH QJHHAKOB H PABEH
(f<1). Omnpenennts MAKCHMANTBHOE PACCTOAHHE MEKAY LEHTPAMH HIDKHHX JHCKOB H 00TACTH [JONYCTHMEIX 3HAYCHHIT
KOB(I)(IJHLIHCHTI! TPCHHA PU PABHOBCCHH CHCTCMbI.

33 (Poccnsi, 2001, 6 6annon). OTHOPOAHBIH MPAMOYTOJIBPHHK C OCHOBAHHEM &, BBICOTOH & H BECOM (Q MC/KHT HA IUCPOXOBATOH
TOPH3OHTANBHOH IJIOCKOCTH € KOO((HIHeHTOM TpeHHs £ KakuM YCIOBHAM YAOBICTBOPACT BOTMYHHA CHIBl P, 111 KOTOPOH
OPSIMOYTOJBHHK HANOAMTCH B PaBHOBECHHM MpH TO0OM 3HadeHHH yria o (0o <w/2)? Cuna P pacnonokeHa B INIOCKOCTH
TPAMOYTOTBHHKA.

g = 77 E P S
P I

34 (¥pau, Opendypr, 2000, 3 fanaa). Jana cucreMa 77 MATEPHANLHLIN TOUEK C MACCAMH /77y U KOODJIHHATAMHU X;, Vi 2, K =
1...n. Ha kaxayto Touxy ACHCTBYET CHJA IPUTSKCHHES K HCKOTOPOMY UCHTPY (O £y = fim M, (), rae /— OAHO H TO XK€ J15 BCCX TOUCK.
Onpenenute KOOPAHHATLI TOUKH (), CCTH H3BECTHO, YTO CHCTEMA HAXOIHTCS B PABHOBCCHH,

35 (¥paun, Opendypr, 2000, 4 oanna). barka AB Becom 2P MMEeT LWAPHUPHYIO ONOPY B TOUKE A, HE 3aKpEmIEHHYIO, a
YCTAHOBJICHHYO Ha LICPOXOBATYIO MIOCKOCTb, KO3(D)ULIHEHT TPEHH MExK Iy IIOCKOCTbIO H ONOpoii paBeH /. LlapHUPHO-NOABUKHASL
onopa B pacnonoskeHa Ha HAKTOHHOH miockocty, obpasyromeit yroa 45° ¢ ropuzonroM. ONpeiacnuTh TOUKY NPUIQKCHHA CUTBI P
(adcrmcey x), TMPH KOTOPOH HAPYIIACTCS PABHOBCCHE, A TAKKE UCMY JOKHBI PABHSITHCS [ W X IIs TOTO, UTOOR B MPEIACTLHOM
MOJIOKCHHH PABHOBECHA OaTKH BEPTHKATBHBIE COCTARTAIONING PEAKIHK 0nop A u B Obink 06l OTHHAKOREI?

A

x\smé @\‘

Y

L

36 (IloBoirkbe — Ypan, Opendypr, 2001, 6 damios). Kaptuna AB nogBelIeHA X BEPTHKATHHOH CTEHE ¢ MOMOLIBEO HHTH,
OPUKPCIUIEHHOH K rBOM0 B ¢teHe () 1 X kapruue B Touke [ Onpeacmurs ey HUTH OD u paccrosHue DA, 11 KOTOPBIX B
TIOTOKEHIH PABHOBECHS CHITA TPEHAS OOPAITACTCA B HYTh TIPH MOOOM 3HAMCHHH Y4 o, Jimmea AB=2/

~
B =2
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37 (Tambos, TT'TY, 1995, 4 6ana). Ha riaakoit HAKJIOHHOH TUIOCKOCTH C YTJIOM HAKIOHA (¢ HAXOMATCA ABa Tpy3a [ u 2 apyr Ha
apyre, Koa(hHUUMCHT TPCHHMs CKOILKCHMS MCHKAY HHMHM paBeH £, [py3bl COCAMHCHBI HHUTBIO, MEPCKHHYTOH YCPC3 HEMOABMKHBIA GIOK.
Bec Bepxrero Tena /. Haiiru Bec F; HIDKHETO Tea IPH PaBHOBECHH CHCTEMBI.

4.6. MTPOOECCUOHAJILHO-OPUEHTUPOBAHHDIE 3AAYHA

1 (PCPCP, 1983, 3 6anna). LllecTeprsa HanpeccoBaHa Ha Bald M CHIA TPCHMS MCIKIY HMMH, BbI3BAHHAS HAMPCCCOBKOM, paBHa (),
ko3 puumeHT TpeHus cuerieHus paseH £, OnpeacauTs 3aK0H H3MEHEHHA CHbl £ = [(¥), KOTOPYIO HY/KHO MPHWIOKHTD JUTsL CHATHS
LWIECTEPHHM ¢ BaITa.

ol

-8

2 (PC®CP, 1986, 5 6a/108). [Tpu xakoi MHHHUMATBEHOM TOPMO3ZHOM CHIIC 7 M KECTKOCTH MPYIKHHBI ¢ OYACT TOPMOBHTBCT H
pacTOpMAKHBATECA AMCK /, HAa KOTOPBIA ICHCTBYCT MOCTOSHHBIH MOMEHT BHemHMX cu1 M = 600 H-cm? Jlmsa compuxocHOBCHHS
TOPMO3HOM KOJIOJKU C ZHCKOM HPY:KHHY HYyKHO PACTSHYThL Ha Benuuuny /1= 1 oM. Koadduument tpenus B nape A 1= 0.3, Tpenue B
WAPHUPAX HE YUUTHIBATE. Pasmepsl Mexanmama: 7= 10 ey, a=4 oM, b= /=20 cm, 0. = 90°, p = 45°.

3 (PCOCP, 1989, 5 H6amnon). Onpenenuts BenWiMHY MOMEHTa Ms, MPH KOTOPOM 3y0UaTO-pEMAKHBIA MEXaHH3M B JAHHOM
MOIOKeHHM Oy JeT HAXOAWTECA B PABHOBECHH. MaccaMH Tell ¥ TPEHHEM B CBA3sX NpeHeOpeys.
Hawo: AC=BC=1 rn=R=03Lr=0725]yron 0.=30° yron AOB=90°, yrnosas ckopocts 0; =0, cuna Q4 = Qp = Q.

4 (JInr. CCP, 1985, 3 6anna). INo sepruxanbHoMy cTonOy / Ckonb3uT miuacTHHa 2 TOMIHHBL 7 ¢ KPYTIBIM OTBEPCTHEM.
OmnpenenuTs HAMMEHBIIVIO CHITY TSUKECTH P M HAMMEHBITIEE PACCTOSHHE g MEXKTY IEHTPOM TskeCTH C TUTaCTUHBL M OCHI0 CTONTOA TIPH
VCIIOBHH PABHOBECHS TUTACTHHEI 3a cuST ¢t TpeHusL. KoaipurmeHT TpeHus Mexay cToa0oM M IUIACTHHOM paBeH [
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3 (JL, 1985, 3 6a1aa). Mexk Ty HENMOABHMHBIMEA TETaMH A W YCTAHOBIEHS! ABa K1uHA [ U 2 TpaHH KIHHA / H TOBEPNHOCTH
Te1a A rmanxue. BeprukalbHad rpadb iHHa 2 Mdikad, 4 HAKIOHHAS [PaHb M IOBEPXHOCTE Tela 5 1IepoxOoBaThie, [1pH kakoM
JHAUCHHH KOMDOUITHEHTH TPEHHA £ MCKTY TOBEPNHOCTAMH KOHTAKTA KIHHA 2 H TeNa B HACTYTIMT MOMEHT MPEASNBHOTO PARHOBECHA,
€CTH JaBUTH HA KIUH / cuinoil P! CuuraTh, 4TO CUJLl JABNEHHA KIHHA 2 HA TEI0 B Pacnpeiensiorcsd 1O MOBEPNHOCTH Tend
PABHOMEPHO.

¢ (3an.-Cud. 3oHa, ToMck, noauTex. ud-1, 1986). B nununapuueckoe otBepete Te1a A paanyca R = 3r BCTaBneHbl O¢3
HATSIA WCCTh WHIHHAPOB PaaHycad 7 M BCca ) kaucabll, ONPCACHHTb JABICHHC LMIHHIPA 4 HA CTCHKY OTBCPCTHM B TOUKC HX
KOHTAKTA. CI/ICTCMEI pacnoTOMCHa B BCpTHKEL'[bHOFl TLIOCKOCTH,

7 3an-Cub. soHa, ToMCK, MER.-CTPOMT, HH-T, 1988), KoIbno paguyca R COCTOHT U3 TPEX OIHHAKOBEIX IyT AB, BCn CA,
COETHHEHHBIX MesRTy co00 maprupaMu. K kascaol B3 1yT Ha PABHEX PACCTOAHUAX OT MIAPHHPOR B MLTOCKOCTH KOIbIA NPHIOKEHE!
CHIBI P, THHHH ACHCTBHA KOTOPEIX MPOXQIAT Uepes IEHTP (), KOIBLO PACTONOKEHO B TOPH3OHTANBHOH MIOCKOCTH. ONpeIeIuTh
peaxupnu B wapxupax A, Bu C Ilpunaare P =P =P, =P,

8 (3an.-Cud. oua, Tomck, HnEER.-CcTponT. HA-T, 1988). [lBa k1HHA A H B KO3()(HINESHT TPESHHI MEAKIY KOTOPBIMH PABEH £
MOTYT JBHIaThCst 0C3 TPCHHUM B CBOUX HANPaBMsirOHX, K knuny A npuioxcnHa ¢una £, Kakvk cuny ( Hy WHO NPUIOHUTD K KIHHY B,
uTOOR! KIMH A JBUCANCA PABHOMEDPHO B CTOPOHY ACHCTBHA CHIEI /77

9 (Tomek, 00naacTh, 1979). XpamoBoe YCTPOMCTBO MO3BOIAET JABHIATECA HANPABLILOmEH / TOIRKQ BIeBO. (UHTAA, 4TO
KO3MOHIHEHT TPEHHA CKONBKEHAA MEKIY MAPHKOM 2 H KOPOYCOM 7 SHAUUTEIBHO OOIbMIE KOMP(PHUIHEHTE TPEHIS CKOIBKEHIS [
MCHCTY WAPHKOM H HANPABISIOLUCH, ONPCACIHTL, NPH KAKOM ¥IIIC O XPANOBOC ¥CTPOHCTBO padoTrocnocodHo.
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10 (Benopyccek. moaurex. WH-T, 1984). [{unnuap eeca @ AewHT Ha ABYX omopax (' H [, pacTmonomeHHbIX CHMMETPHUHO
OTHOCHTENTBHO BEPTUKANM. NPOX0IAmeil Hepe3 neHrp UHaAHApa. KoahhrUueHT TpeHnd Mex Iy TUTHHIPOM W OTIopaMH paeeH £ [1pn
KaKOH BCIHUHMHC TAHTCHUHATLHON CHIbl 7 LUIHHAP HAUHET Bpaliarses?

11 (bexopyc. ¢.-x. akan., 1987). JIBa 01HOPOAHEIX NOTYAUCKA PAAMYCOB R U 1 KECTKO CBA3ZAHBL MEXKTy cOODH, Kak OKABAHO Ha
prcyHES. MeCIe0BATE TONOKEHHE PABHOBECHS CHCTEMBl, YKAZAHHE, HABTH TAHTGHC YT.Ia ¢, KOTOPHIE 00pasyeT odImas npsanMad 3THX
Tex ¢ ropusoRToM. OueBHaHO, 9T0 H3 r —> 0 ciegyer oo —> 0 (T.e. WMeeM OIHH HIUKHHH HOIYIHCK, HANOIAMHKHCA B YCTOHIHBOM
HOIOMEHUH PABHOBECHS). ByaeM ¥YBEMMYHBATE PAAMYC MANOTO MOAYAUCKA, MOKET CNOMHTBLCA BHEUATICHHE, UTO C BO3PACTAHHEM I
JOIKEH YBCIHIHMBATBCS IO KAKHX-TO [PEICNIOB H (X, A 3aTEM IIPH JATbHEHIIEM YBEIHICHNHT £ VIO 0 Y 16T YMCHBIIATEC, IpH 1 —> 0
oxmraeM ¢ —> 0. Tak am 3107 M3 hopMymel 114 tg () w3 r —> R me cneaver ¢« —>» 0. [louemy? Halith mHTepBAN 113 O 1IPH
YCTOHTHBOM MOTOKEHUH CUCTEMBL, €ClH 0 < r< oo, To ke HAWTH H I14 CIy9as. KOrAa BepNHHH NONY THCK PACIIONATAETCs CIPaBa OT
TOYKH A (ITOKA3aHO MYHKTHPOM ).

O,

\

e 7 SIS

12 (MHHUT, 1978). Onpesenurs yCIOBUSL. KOTOPHIM JO/KHE! ¥IOBISTBOPATE CHIA F. IPHIOKESHHASA K KECTKOMY PeIMAry /.
MOMEHT IAPBL M. IPHTOXEHHBIH K TBEPIOMY KONBLY 2 paguyca K, H kO3 ()HIHSHTH COSILICHAS (TPEHII OKOA) £ B f5 B TOUKAX A
H B, 1711 TOro. 910068I KONBLO BPALIAIOCH BOKPYT HOTI IBHKHEOH ocH (@ TpeHueM B To4ke ), BECOM KOIBLUA H PEIMAra MPEHEOPETS.

13 (Omck. noorrex. wn-r, 1984). beronnsifi Onok maccod m = 300 kr paBHOMCDHO NOAHHMAKOT BBCDX N0 HAKJOHHOH
IIEPONOBATOH MIOCKOCTH HA HEBECOMEIX KaTKAX, KOah()MIHCHTE TPEHA KAUCHHA B MAPAX, KATOK — HAKIOHHAS INIOCKOCTH &) = 0.01
CM. KaTOK — TIOBEPXHOCTH 010KA 8- = 0.003 cM. Koaduunent TpeHusA CRONBKEHHS B Tape BI0K — HAKIOHHAS ILIOCKoCTh — £= 0,1
Ol'lpC,:[C:Il/lTb TSICOBOC YCHIHC, MPHNQMKCHHOLS K GJ'IOK_\-’ 0apaticibHO NMOCKOCTH, NPH BKATHIBAHUH U TTPH BTATHBAHHH BOJOKOM.

14 (ToNEATTHHCK. NOJIHTEXH. HH-T., 1987). [1pK KaKkUX yCIOBHAX CHCTEMd 0¥ ACT B PABHOBECHH, €ClH (& = 30° H KO3 HIIHEHT
Tpenus nokos £= 0,157 TperaneM B moImHNEAKAX nMpeHeOpedb. KakoBo ycl1oBHE caMOTOPMO®KEHHUS IpH A= (07
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15 (TounaTTHHCK. NOAUTEXI. Wi-T., 1986). M3 unnnHapuucckol TpyObl patuyca r ABYMS B3AHMHO MCPNCHINKY THMPHBIMH
CCUCHMSIMH BbIPC3aH NaTpyOok. Ha cro BHYTPCHHIOK MOBCPXHOCTL ACHCTBYCT PABHOMCPHOC AasiacHuC £ OnpeaciuTbh BCIHUMHY H
JMHHHKO JeHcTBuA paBHOAeHcTBYROmMEH A

—

B
e

Ly

16 (Toauurrunck, no.Hrexu, nu-r, 1986), Ilpu kakoM VCA0BHH ABTOMOOHABHOC KONCCO PAIMYCA R CMOKCT MCANCHHO
MepeexaTs uepes CBOBOIHO AekAmuit Ha Jopore UHARHAP pagnycd 7 Kosd(AOHEHT TpeRAI WHAAHIPA ¢ KOIECOM W AOpOTOM £
Becom uunuAapa nperedpete.

17 (¥ pmvick. HedTan. HH-T, 1983). K TpeyronbEOMY KIFOMY ¢ CEYEHHEM B BHIE OPIMOYIOMBHOTO TPEYTONBHHKA € KATETAMH
AEB = gu BC = b nprioxeHd mapa cut ¢ MOMEHTOM A ONpeaeInTs T4BICHHS, OPOHIBOIAMEIC BEpmMUHAME A, B ¥ C HA IPaHH
THE3Md 3aMKd. TpeHHEM MpeHeOpeuh. 3230p MEKAY KIHOTOM H THE3I0M CTHTITE MATTBIM.

5. 3AJAYH AJIF TBOPUYECKOT'O CAMOPA3BHTHA MO KHHEMATHKE

5.1. KHHEMATHKA TOYKH

1 (CCCP, 1983, 7 6ano). Towaka ABHAKCTCH CO CKOPOCTBYY v = 2/7 + 3 /. ruc 7 u j — OpTH KOOPAMHATHBIX Occil. Haiitu
CKOPOCTB ¥ YCKOPEHHE TICHTPA KPHBIIHBL TPASKTOPHY JBIKY IIEHCSA TOTKH IO OTHOIIEHAK) K YKAZAHHON CHCTEME KOOPIWHAT.

1y

2 (M., 1988). [Isrxcuuc Touky M 1aaaHO YPABHCHMsIMU A= /—Sin /, =1 — cos /. HaliTh paauyc KPUBL3HBL TPACKTOPUH TOUKH
H A0K43aTh, 4TO P =2 PAM, ccnu OP =1,
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3 (L, 1987). [Qdea cvima A B 5 pIccTOAHHE MERIY KOTOPHIME B HAYANEHEE MOMEHT BpEMEHH pabeEc [ JBHEYTCA
NEPECErIIIHMECH KYPCAMH © MOCTOAHHEME CROPOCTAMHE Vy H Va, COOTBETCTBERRO. Hanparnenna cropocTell COCTARMMOT VLI L 1
B e npamoii AB #a x0TOPOI HAXOIATER SR B HATATRHBI MOMEHT Bpesern, Hafmn 5ameRsines PICCTORHIE MEHIY CF I4MH MPH
HX IBHKEHHH.

4 {CCCP, 1989, 5 bannons). Oee ToukH A H 5 IBHEYTCA N0 OPAMEN, PACAOTOKEHHBM B 0JR0H MNOCKOCTH, © NOCTOAHHEIMH
CROPOCTAME V) H Vo, B HI9AIEHBEE MOMEHT BPEMEHH DACCTOHHEC MEHIN TOMKAMH DABHO f, HANPABACHHA CHOPOCTEN VEIlaHB Ha
seprewe. OnpeIcInTE KpaTiaimes pACCTOMREE MERIY ToTkaMe A u 5

o L
L,

§ (Poccnm, 2001, 10 dannos). Toukn A4 B 5 APHEYTCH B MIOCKOCTH PHCYHER C NOCTOAHHBIMH CKOPOCTHMH ¥ M 2V,
COOTRETCTRCHAD, Toux A JRumeTes NPAMOIHHCHEHG, 4 CROPOCTE TOMKH B r wawanil monMeHT BPCMEHH HATPARICHA B TOYKY A
OmpeneaHTh MY Th, NpoiacHAki Toukol A 20 BCTPEMH ¢ ToukoH 5 CcCIM B HAYANLHBH MOMCHT BPCMCHE paccTosHue A8, = [ a
CEOPMICTH V4 M Vg BIAHMHED NCPNCHINKY TAPHKL

6 (¥paa-Mosossne, Openiypr, 2000, 6 Ganpon) Jogxy, YHOCHMYE) TEYEHIEM DEKH, NOATAMBIOT K OEpery Bepéeroil ¢
nocToAHHEOH CrOpOCTE v. OmMpedenHTs ¥YPABHEHHE TPAEKTODHH NOOKH. NPHHHMAA €f S8 MATEPHATBHYI) TOWKY. ECTH CROPOCTH
TEYCHHA pexkH [ ANHHE BEPERKH B HAYANRHEE MOMEHT paBHAnlack L W Bepéeka ObLNA NepnedIHKy IApHA K fepery. Yealamue npH

PEIICHIEH H145H ¥ A0GHO HCHOTEWBATE TOMAPHY K CHETEMY KOGUIHHAT,

B N RN,
M
i /'
—
g
'JL/
AR AR T R TR

T (CaparoBck. nourrexi. mu=r, 1983). Astomolnie A ABHFCTCH ¢ nOCTONHHOH CROpOCTRD V) N0 KOABLEROH J0pore paauyea A
Jpvroii asTomo0RAR 5 IBHECTCH N0 PAIMAIBHOH GBTOTPACEE © NOCTONHHEIM YCROPEHHEM & B ToT MoMmcHT, woraa aeToMmolame A
MPOCTHEICT HAT IN0COE, MO HEM APONOCHTCH 0O CROPOCTRIO Vo ABTOMOGHTE 5 ONpeleinTh, KAKORE B 3TOT MOMEHT OTHOCHTENLHLIE
CROPOCTH H VCRODEHEN SRTOMOBHACH (OTHOCHTCIRHO THUIBHIKHEDN CHETEM KOOPIHHAT A 12 1 i)
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8 (PC®CP, 1987, 5 0an.10B), [1o1 KakUM HAHMEHBIIHM YIIOM K COPHIOHTY Py, CISIYET OPOCHTD OaCKeTOOIBHBIH MAY, 4TOOL
OH TPOIETEN CBEPXY CKBO3b KOJBIO, HE YIIPUBIIHCH B HEro, TOMMNHMHON KOMBLA. H3IMEHEHHEM CKODOCTH MAMa 33 BpEMdA MPONETA
Iepes KOObLQ U COMPOTHRAECHUEM BO3IY XA IPEHEOPEUb.

hg 2r

9 (PCOCP, 1986, 3 6amna). ['py3 P IOZHAMAETCA ¢ TOMOLIBK) ABYX TPOCOB. ABHAKY MIUXCs B IPOTABONOTOAKHEI HANPABICHISIN
€ OJHHAKCBEIMH CKOPOCTAMH (V4 =—V p). ONpcaciauTh CKOPOCTL H YCKOPCHHC MPY3a.

5.2 THIOCKQITAPAJIIEJBHOE JIBUKEHHE C TEPAHEBBIX KOHC TPVKITHA

1 (CCCP, 1987, 6 6a.t10B). Koncu A ctepxHst AS ANHHB 7 CKOMB3HT IO OCH ¥, 4 KOHCI B — 1o ocH A B NONOKCHUH, ¥KA3aHHOM

Hi PACYHKE, CKOPOCTE B VCKOPEHHE KOHIA A PABHBI V4= @, d4 = 21 J371 OmpeaenuTh AN ITOTO TONQKCHHA TOUKY M HA CTCPXKHE,
YCKOPEHHE KOTOPOH 6y AeT HAMMEHBITHM. ONPEIeTHTh VCKOPEHHE STOH TOTKH.

=

2 (BCCP, 1983). Konen A crepikus A5 CKOIBIUT MO OCH V, & XoHEl B — no ocu x. B MoMenT. xor1a £ OB A = 30°. yckopenne
CEPEAHHBL CTEPKHS HATMPUBISHO BAQTIE CTEP/KHA H PaBHC 4 ONPEICIHTD A4 3TOTO MOMEHTd BPEMEHH YCKOPEHHE KQHIIOB CTEPKHI
44U 35.

0TSSP x
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3 (CCCP, 1985, 6 6aam0B). B ITOCKOM MEXAHITIME. HAEIBAEMOM THHEHKOH S7uTHTICOTpada. MOTIVHE A B 5 nepeMearoTes 1o
BIAMMHO MEPTNEHANKY TAPHBIM HATPABTROLIAM TA3aM. B 9aCTHOM TMONOKEHHH MEXAHH3IMA H3 [EHTPOB MOTSVHOB OTKTATHIBAOTCS
IIPOH3BONBHEIE OTpesKH BAf = AK u IPOBOIIATCS OCTATRHBIE THHHH. KIK [IOKAHO HA PHCVHKE. JOKA34Th. TT0 TOUKA SBIAETCS LSHTPOM
KPUBHHbI 3LTUNCA, ONMCHIBACMOrC TOUKOH £ B NOJOMCHUH. MOKAZAHHOM Ha pHCYHKe. OTpesor AR acautcd Toukoil £ Ha HCPABHLIC

OTpe3Ku ¢Hu &

A It
K

4 (A1 CCP, 1986), CrepxceHb AL WAPHUPHO COCAMHEH € IOT3YHAMH A U 5, KOTOPBIC B CBOK) QUCPCAL MOTYT TICPCMCILATECS B
FOPH3OHTAILHOH M BCPTHKANBHOH Hanpaeisowux. Jnuua crepwnst /= 2 M, a Tovka € HAXOIHTCH B Cro cepeiuHe. Haiith B
YKA33HHOM MOJOKCHHH MCXAHI3MA HOPMANTLHOC YCKOPCHHE TOUKH (, CCITH W3BCCTHHI v 4 = | M/c; 4.4=2 mM/C™,

»<|

a

S (bpsmck, 1986). Crepxens AB 11mHOR /= 1 M IBHKETCA CBOMMH KOHIAMH A H 5 BIOJE KOODIMHATHEIX OCEH. IIPH 3TOM
¢kopocTs KOHUA A pasHa v, = consl = 2 m/c, OnpeacinTs B MOMCHT BPCMCHH, kOrad @ = 30°, yCkopeHuC TOMKH Af CTCPiKHSL
CKOPOCTE KOTOPOH YHCICHHO PaBHA CKOPOCTH TOYKH A.

vi

6 (BCCP, 1985). Koneu A crepxaa AP IBIKETCA 1O TOPH3OHTATPHOH HAIPABLMOmeH. CTEpKEHb OMHPACTCS HA BBICTVII
BLICOTOM /1. YI0BAst CKOPOCTb CTCPHKHSI MOCTOSHHA H PABHA 0. ONPCICIHTL CKOPOCThL H YCKOPCHHC TOUKH CTCP3KHI NPpH ¢ = 45°,

B

7 (Pocens, 1993, 5 Gaxaos). TInockmit MexaHm3M cOCTORT M3 KpuBowmma (A TTIHHOE / BpAIMANOIIETOCS ¢ MOCTOAHHOR
YLIOBOH CKOPOCTBED (0, H ITAPHHPHO CKPETITEHHOTO ¢ HHM CTepkHa AB T1HOM 2/4/2 , KOTOpLIH NPOMEKYTOUHOH TOUKOH CKOMBIHT
no BeicTYNy ' B noaokCHUM, YKA3aHHOM HA ucpTexc (0= 43°, AC = BC). onpcacIuTh ¥CKOPCHHUC TOUKH 5.
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8 (CCCP, 199, 4 6a1aa). B nmockoM MexaHH3ME TIHHBL 3BEHLEB OAMHAKOBLI W PaBHBI / J114 MOJOMKEHHA, VKASAHHOTO Ha
UEPTEKE, HIBECTHRI YTIOBAA CKOPOCTH () MEPBOTO 3BEHA H YITIOBROE YOKOPESHHE €3 TPETHETO 3B¢HA, ONpeACIHTh £ U (.

9 PCOCP, 1987, 3 G6axxa). Llentp cuMMeTpun S PaBHOCTOPOHHErO WIaTvHA FCD IBHmeTca €O CKOPOCThIO 1 M/c
OnpeneInTs YII0BYK CKOPOCTh XpHBOIANS (J4. Bee pacCTOAHEHA Mek Iy IMapEHpaMK paBHbl 100 sy ¥Vraw ABC u CDE paBHE
60°;, auuug DCF — npavas, otpesku OA 1 BD mapalienbHe,

10 (MHHUT, 1980). 113 ctepxucit AB. BC, CD u DA mpy noMOITH WAPHEPOR 0OpazoBaH mapamienorpaMM. Bepmiraa A ero
3AKPEILICHA HEIOIBHKHO, CTEPIKHE AB B AL BpaIlatoTcs B PA3HBIE CTOPOHEH € YITIOBBIMH CKOPOCTAME (. [TpH KakoM SHAUECHHE VIIa
BADcxopocts Touku € 6y1eT HampasneHa no CD ec1u AD=2 A5

B C

11 (Tyabck. noanTexH. HA-T, 1984). B vexanmsye Haltn vekopenne MLC 3peHa A5, Joka3aTe. YTO OHO HE 3aBHCHT OT
VIJIOBOIO YCKOPEHHs 3BeHd. PaiMephl 3B€HLER H YIUIBI IPOH3BOILHEL

12 {(CCCP, 1987, 4 6anaa). B KpHBOIUMIHO-TION3YHHOM MCXAHH3MC C NMPHCOCAHHCHHOH kynucodt AB = AC=/ OA=r
Kpupoumn OA epamaerca ¢ yT10B0#H CKOPOCTEIO . JImd momowenud. mpu xotopoM LBO C'= LOALC = 90°. onpeaennTs YIIOBYIO
CKOPOCTh KYJTHCHI.
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13 (PC®CP, 1990, 5 danmoB). [lnst miockoro MEXaHH3Ma © ABYMsI CTCHCHSIMH CBOOOIBI B H300paKCHHOM HA PHCYHKC

MOJIOKEHHH H3BECTHO, 4TO mpsiMeie OF m DAC napannensisl, OA = AB =BC=1wm OD = V22w Onpeznenute yriosoe
YCKOPEHHE 3BeHA .2 OTHOCHTETBHO 3 TSI CIEAYIOMAX ABYX CIyTIaeB. CTep:keHb .2 HIH J HMEET MIHOBEHHO MOCTYIIATEIBHOS ABHKEHHE.
Ipr oasroM TaKKe dJaHO: Va4 = 1 M, a4 = a, = 1 M/c® - 1 mepBOTC Cyuas v = 1 Ml
A5~ dg =1 M/C':, 3BEHO / OBHIKETCA YCKOPEHHO — A BTOPOTO.

14 (JInr, CCP, 1984), B nnockomM MexaHu3Me cTepskHH AC 1 B(C Ha KOHIAX HMEHOT MON3YHEI ¢ MapHupaMu. Hampaensromue
nom3yHOB A u B Mexkay co0oll nepneHauKkyaspHbl, a Hanpasastowas noasyua C odpasyer yroa ¢ ¢ Hanpaestowed noasyna A B
MOJIOKCHAH MCXAHH3MA, H30GPAKEHHOM HA PHCYHKE, H3BGCTHBI CKOPOCTE M YCKOPCHHE MoyayHa A (v4 = uM/c, 44 = 0 m/c”). Haiitu
VIIOBYHO CKOPOCTD H ¥IIOBOC YCKOPCHUC 3BCHA BC B YKA3AHHOM HA PHCY HKC MONOKEHUH, ¢elin AC'= BC =7wm.

15 (Ban.-Cud. 3ona, Tomck. MHE.-cTpouT. HH-T, 1986). B KPHBOIIHNHO-IIATYHHOM MEXaHU3ME PaaHyc kpueomuna OA = r
AnuHa matyHa AB =/ Onpeaeauts A 33A4HHOTO MONOKCHHSI MCXAHU3MA, T.¢, MPH @ = 90°, YCKOPCHHE TOUKY A, 4 TAKIKC YIIOBHIC
YCKOPEHHUSL A3l kpuBoLnHnd OA 1 atyHa AB, eClld H3BCCTHO, YTO B AAHHBIH MOMCHT Y INIOBAsI CKOPOCTL kpuBoLHna (A paBHa (. a
YCKOPCHHE TOYKH 53 PABHO 4.

A

16 3an.-Cu6. 3ona, ToMck. nHEK.-cTpouT. WH-T, 1988). KyaucHeIH MexaHW3M NPHBOAMTCS B JABIKEHHE KPHBOWHOOM (A,
BPALIAMOIIMMCS BOKPYT HETMOIBHKHOTO UEHTPA () C MOCTOSIHHOM YTIOBOH CKOPOCTBHIO . ONPEnennTh YIIOBLIE CKOPOCTH H YTIOBBIC
YCKOpeHus! maryHa B0 u kyaucel O £ B IONOKEHAN MEXaHM3MA. YKA3aHHOM Ha yeprexe. AB = AD= [ ZBO,D=90° L0 BD=
30°. = const.
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17 (bpAHCK, HH-T TPAHCOOPTH, MAIIHHOCTP,, 1988), Jlano: r= OA = 10 ¢M, JaHHBI MOMEHT @ = T2, Y = W0, @0y = 2 paz/c
= const. OUpPeAcINTE PanuyC KPHBH3HBI TPAGKTOPHH TOH TOUKH WATYHA A5, YCKOPEHHE KOTOpPOH B JaHHBIH MOMEHT HMEET
HAHUMEHBLIES 3HAUEHHE.

18 (MHUT, 1980). Lltox AD ABMrasch B HAMPABMSIOLIMX, NMDHUBOAMT B JABHWCHHC CTCPkCHb AC, KOTOPHIH BCE Bpemst
TMPOXOAHT Y€Pe? HEHOABHAHYIO TOUKy 5. B MoMenT, xoraa LCAD = 30°, mTok HMeET CkopocThk L0 cM/c ¥ vekopeHHE 2 ﬁ cM/C”

OnpenenyTh B 3TOT MOMEHT YIIOEYIO CKOPOCTE W YTTIOBOE YCKOPEHHE CTEPIKHA A, A TAKKE OTHOCHTEILHOE YCKOPEHHE W VCKOPEHHE
Koproauca TOUKHE CTEPXKHA, COBNAIAOICH ¢ TOUkOH 5. mpeamoiarad, 9TO NOABHMKHAA CHCTEMd OTCHUETA CBAJAHA ¢ HON3YHOM B
Paccrosuue 0T TOMKR £ 10 TOKa ADPABHO 5 CM.

- -—
v

i

19 (Ovck. noIHTexH. HH-T, 1985). Onpeze1ure YCKOpeHNE TOTKHA 5, pRAAANSKAMEH Ky Tuce AC MEXAHM3MA, TOKAZAHHOTO
H4 PHCYHKE, B 34JAHHOM MONOKCHAH. KPHBOIIHI BPAINACTCS ¢ HOCTOAHHOH YTIOBOH CKOPOCTHED (.

20 (Caparonck. moamnrexn. uu-r, 1983). Tlnockui MCXAHH3M COCTOMT H3 HCTBIPEX CTCPKHCH, COCAMHEHHBLIN APYL € APYTOM
wapHupro, Ctepxuu OA n DC MOryT noBOpauMBaThes BOKPYT HCMOABHXKHBIX LCHTPOB (M D, cooreeTerBeHHo. CtepxcHb BC
€BOGOIHO MPOXO/MT UCPSI NOBOPOTHY O BTYIKY (), HaliTn y rmoBy K ckoOpocTh cTepxH: DO B TOT MOMCHT, koraa = w2, o= =7y
=w/6u CO = QB ccnn DC=2 (A 1 B pacCMaTPHBACMbIIT MOMCHT ¥ITIOBAsI CKOPOCTL CTCRHS (A paBHA (.

21 (Tam0oBCK, -1 xum, Mamunocrp,, 1988), Mexanuav HHBCPCOPA 3aHMMACT B AAHHBIA MOMCHT IONIOMCHHE, NPH KOTOPOM
o = [ = 60° vy = 30° Onpeennts MOIyIb CKOPOCTH HOM3VHA B B 9TOT MOMEHT, 6CIH IOIIFH A HMEET IIPH 3TOM CKOPOCTH ¥V, a
ODIOC =}
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22 (Tomck. Hua.~crponr. mn-r, 1984}, B kpupowmnHo-mwaryHnom Mexannsme OAL paauyce kpusownna OA =1, ANMHA LWATY Ha
AEB =] yrnoBas CKOPOCTb BPALUCHHS KPHBOWIKNA &Y. HalTi yrnoBoc yCKOPCHHUC KPHBOLIMNA €, NMPH KOTOPOM MFHOBCHHbIH LICHTD
YCKODCHHH LIATYHA HANOTHICH Obl Ha NpsMOi AS, HAHTH NOJIOKCHHUE Cro, 4 TAKKC Y IOBOC YCKOPCHHC € 4p WwatyHa, OA L OF.

OA.

24 (Tyoew, noamrexi. mn-v, 1985). Halith MrHOBCHHBINH UCHTP CKOPOCTGH 3BCHA A5 MoNanniIma. n3odpawxtHHOro Ha
pHCYHKE. 33JaHbl ¥I10Bas CKOPOCTb KPpHBOIIHNA OC (). PA3MCPbl ICMCHTOB MCXAHH3IMA M VII1bl B AAHHBIH MOMCHT BPCMCHH.

25 (Ty.anek. noaunrexi. un-r, 1987). Haitru MLC 3BeHa 7 MexaHH3MA, H300paKEHHOTO HA PHCVHKC,

26 (Pocenst, 1997, 5 6a.108). OmpPeICIHTh CKOPOCTb H ¥CKOPCHKC MOM3yHA C KYIMCHOrO MCXAHH3MA. KPHBOLIHN (B KOTOPOro

BPAINACTCA ¢ TIOCTOSHHOU YINIOBOH CKOPOCTBEY (. ¢t OF =1, fi= r«E . B pacaétoM notomennn OA nepresauxy.uspao OF.
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27 (TyhcK, NOINTEXH, HH-T, 1988), Haitrn noctpoennem MIIC nomyra 3 Tpr oy =2¢ ', e5=1¢”, CB= 10 ¢cyM, h=20¢uM
OIPEIETHTE CKOPOCTE H YCKOPEHAE TOH TOTKH TION3yHA J, KOTOPAas COBMAZaeT ¢ Toukod 5. ecan o = 60°.

28 (Poceus, 1998, 6 6a.tion). CtepicHe AD ABUMCTCS B TOPH30HTANBHLIN HANPABISIOLNXN H MPHBOIUT B ABHMCHUC CTCPHCHL
AC. cocannéHHelit ¢ wapHupoM. [Ipu cBOCM ABHKCHHH CTCPHCHE A TICPCMCILACTCH BHYTPH KUArQLICHCH My (BTl KOTOpa:
HANQAHTCS HA PACCTOSHHY JOT CTCp)Hsl AL

B nonoskcHHH MCXaHH3MA, ONMPCACMACMOM YIIOM (), YCKOPCHHC TOUKH £ HAaIPABICHO BIPABO M PABHO 4, 4 CKOPOCTb TOUKH 3
crepaus A pagua v, HaliTi yrioByio CKOPOCTL H YIIIOBOC yCKOPCHHC cTepwHs AC

29 (CCCP, 1987, 8 Gwuror). 3peHo / ILIOCKOTO MexdHH3MdA mpeicTapnger coboH mBa crepwus OF u OA, xécTro
COCIUHEHHEIE B TOUKe (0 IOJ YITIOM ¢ APYT K APYTY, 3BEHO J PABHOMEPHO BPALIARTCS ¢ YITIOBOH CKOPOCTHIO () PAt/C BOKPYT OCH
mapHuEpa O KOTOpad MEPNSHIMKVIAPHA K TIOCKOCTH yrmd AQCH, mpu 310M ¢TepkeHb (8 CKOILIUT N0 HENOIBHKHOMY
OPAMOIHHEHHOMY CTEpKHIO DF, NPHHAIISKIMEMY INOCKOCTHE ACOS H HaXOAWEMYCS OT OCH IIApEUpa (O Ha PACCTOSHHH H
1TapaupoM A, och KOTOPOTO NEPNEHINKY IApHA MIOCKOCTH AOB, K sBeHY / mpucoeIuHEH cTepkeHb AC. B Touxke M Tpu crepikHs
(OB. AC 1 DE) nepexBageHbl KOICIKOM OECKOHCTHO MANOro pazmepa. HalTi YrIoBYyK CKOPOCTE (» 3BCHA J B VKA3AHHOM HA

prCy HKe nOoCHUi, comn H=+3 m, 0= 60°, 04 =2, & = 2 pave,
C
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30 (PC®CP, 1989, 3 6ana). [Tpukpennéunad x Touke A poiuara OA nuth ASC BTArUBACTC: B OTBCPCTHC B € NOCTOSIHHOMN
CKOPOCTBIO V1 ONPCACHUTD YIIOBYK) CKOPOCTh (8 M ¥[IOBOC YCKOPCHUC €] pbiudara (A B AAHHOM NOIOKCHHH CHCTCMbL OA =1 ¢ =
90°, o= 30°,

31 (BCCP, 1985). Crepaernr (A BpallaeTcsa BOKPYT TOUKH (J ¢ HOCTOSHHOH YINIOBOH CKOPOCTRI) . Ha cTepikeHr HacukeHO
KOMCUKO A7, CKOIB3AMICS MO npoB0Ioke KOB. HCNOABHKHO 3aKPCIICHHOH B maockocTr xOv. AGCOIROTHAN CKOPOCTb KONCHKA
MOCTOAHHA B papHA (/. [To kakoH kpuBoH M30rHYTa mpopomoka? ONpeaeTuTh Takke adCOTIOTHOS YCKOPEHHE KOTEUKA.

32 (J1., 1982). 1o npamoii LN, paBHOY 1I1EHHOU OT HEINOABHIKHBEIX TOUEK A H 5 ¢ NOCTOAHEOH CKOPOCTEIO V IBHKETCA KOICUKO
M. coemursmomee crepskad AC 1 BD, Bpalnaromuecs BOKPYT Touek A U B, COOTBETCTBEHHO. ONpPEeJeNuTh CKOPOCTE H YCKOPEHHE
KOIeuKd N QTHOCHTEILHO cTepKH AL B MOMEHT, KOrdd AAM = AB = 4 CM. 4 TAK&KE YIIOBOE YCKOpeHHE CTepxuET AL

33 (Bpsnck, we-r rpancroprin, mamunocrp., 1987), Toasye A KPUBOWHIHQ-NOIZVHHOCQ MCNAHHM3MA ABHKCTCH CO
CKOPOCTHIO vV BAQIb COPU3OHTAILHOH nipstvoit O, C nOn3yHOM WAPHUPHO CBi3aH CTCPmCHb AL mpu aroM Mydra € vMower
CKOIB3MTH QAHOBPCMCHHO BAOMB CTCpKHCH OB n AD rax, uto yron OCA Bcéd Bpemst paseH 90°, Onpeacnurs CkOpPOCTs TOUKH K
MydITBl B TAHHOM NOJIOWCHHHU, ccnu L BOx = 30°, ZBAv = 60°. Haiitn Takwke nonowxcuwe MLUC kpecroobpasuoit my(pr
(MOCTPOCHHEM H paACULTOM).

34 (Omck. moantexH. mu-1, 1983). Oxono HemoaBwxHOH TOUkH () PABHOMEPHO BpPAIUAETCS € YTIOBOH CKOPOCTRIO
H30THYTHIH MO IPAMBIM YTAOM ¢Tepikedb (AL, CTepiKeHb MPOXOINT Yepes KOTeuKa M, CKOMbIsANes Mo HenoARMKHON npavoit €D,
HAXOpNeHCd 0T TOUKH () Ha PacCTOAHHH 4 KakOBa CKOPOCTh KO1€4Kd B TOT MOMEHT, KOT A4 IpAvad AD nepneHaukyasapHa C0!
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35 (TaM0OBCK. HH-T XHM. MAIIHHOCTP., 1989). Kpupomun (A = r Bpaldetcd ¢ MOCTOAHHOH YIIOBOH CKOPOCTBED (0.
OnpeAcInTb AT AAHHOMO MOJOMCHHSI MCXAHHW3IMA 80COMOTHYIO CKOPOCTh M a0COMOTHOC YCKOPCHUC KOICUKA M, KOTOPOC MOWCT
CKOJIB3UTL OAHOBPCMCHHO BAONE KYJTHCH B W HCNOABHKHON ropH3oHTAILHOH npamoi DE, OK = KB.

36 (Ty.abck, nouTexH, nH-T, 1983}, HaliT reoMeTpHuECKOe MECTO MTHOBEHHEIX [IRHTPOB YCKOPSHHE KPECTORMHBL A NpH () =
const, £ O CO — npsMoii,

37 (TyabCK. MOIATCXH. HH-T, 1988). Haittn mocrpoennem MLC kpecTOBUHEL. 3HAS B JAHHBIH MOMEHT YTTOBYIO CKOPOCTD ) =
2 ¢, paccrogmme € = 10 oM ¥ YTO1 o = GU°, OTPEIeNTHTH CKOPOCTh TOWKE K, TpEHAmMekamed npemy 3 CTepamm /[ u 2
NMEPNCHAUKY TAPHLL,

38 (Horouepracek. mo.auTexH. HH-1, 1984). Onpeae1nTs, kak $yHKIHE BPpeMEHH BETHIHHBI CKOPOCTH H HOJHOTO YCKOPEHHS
Touku M nepeceueHus napadonsl 3 =2 px ¢ npavol. mpoxonsineil yepes Pokve napabobl B Bpaaomecs BOKpYT HETO ¢ IOCTOSHHOH
YLI0BOH CKOPOCTBEO () B HAYATEHEIH MOMEHT IpsAMad COBIAALIA C OCHI) OX

39 (TaMOOBCK, HH-T XHM. MAIIHHOCTD., 1987). [Ip¢ npsaveie AM u BN ppamaroTesa BOKPYT Touek A U B B OJHY CTOPOHY ¢
YIIOBEIMH CKOPOCTSAMHU (0 H 2(). B HauaIpHOM DONOMEHHH 00E MPAMBIC COBNUJANH C HampaBneHHeM mpavoil AB. Onpenenuts,
KAKYIO TPAEKTOPHIO OIIHCEHIBAET TOUKA UX IIEPECEUSHH, 4 TAKKE CKOPOCTDL B MONOKEHHe 3TOH Touku mpu o = 30°.
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5.3. ITNIOCKOITAPAJUIEJIBHOE ABHXKEHWE NJMCKOB U TNIACTHUH

I (CCCP, 1981, § damion). Kpueowun (A4 anuHel / BpAaWAcTCs C YMIOBBLIM YCKOPCHHCM € BOKPYE OCH () HCNOJIBHKHOH
LICCTEPEHKH H HECET HA KOHUE A ock ApyTol mecTepeukd. LecTepéHKa OXBATHIBAKTCS LEIbK). HANTH CKOPOCTE K YCKOPEHHE TOYKH
M n0ABHKHOH WCCTCPEHKH B TOT MOMCHT, KOraa AA/ L OA v yri0oBasi CKOPOCTb KPHBOLLKUNA PABHA (.

2 (CCCP, 1982, 5§ daunon), Juck pagnyca R kaTuTest 0C3 CKOMbKCHU MO MOPH3QHTATBHON MLIOCKOCTH U BLITAIKHBACT BBCPN
BIOJb HATIPABILAOIIETO Ta3a TOHKAH cTepaenb BK. TIpH 3TOM CTep:KeHb NEPEMEIASTCS B INIOCKOCTH IBHKEHHAS TUCKA MOI YTIOM (O
K TODH30HTY. B 1aHHOM MONOMEHUH CHCTEMBbl M3BECTHBI TAKIKE CKOPOCTh V4 H YCKOPEHHE 4, LICHTPA AMCKA H yrol (. ONpeacnuTh
CKOPOCTE H YCKOPCHHC CTCPHS B ¥ KA3AHHOM NOIQMNCHUH CHCTCMbIL,

3 (CCCP, 1984, 9 dannoB). B mnocxoM MexannsMe KpHBowWHAN (JA4 cBA3aH WAPHHPHO €O 3BeHOM . cTepwHeM AL,
JBHMKYIIHMCA B IUIOCKOCTH YEPTekd M O€30TPHBHO CKONLIANMAM MO MOBEPXHOCTH HENOABIDKHOTO HEIHHAPA painyca r. Halitu
PaATUVC KPHBH3HBI TDACKTODHH TOUKH [ 3BCHA 2 B IONOWCHHH, YKA3AHHOM HA PHCYHKC, celin OA =K, 04 1L OC

A
i
!

PN

&

4 (CCCP, 1986, 6 0axnoB). Kpusomun (OO AIHHH / BpallaeIcsa ¢ DOCTOAHHOH ¥IIOROH CKOPOCTBIO () BOKPYT ocu (J [Ipm
3ITOM KONGCO / Paauyca 7. NPHBOAHMOC B ABHIKCHHC KPHBOLIHNOM, KATHTCH OC3 CKOUIBACHK IO BHYTPCHHCH NOBCPXHOCTH
HCMOABHKHOIO UHINHIPA paguyca K = 2r. OnpeacnuTe TPACKTOPHIO TOUKH M. a TaKke & CKOPOCTL U YCKOPCHHC B 3ABHCHMOCTH OT
vraa ¢. TIpa ¢ = 0 Touka A/ HAXOARTCA B TAKOM HONOKEHHH, 9T0 £/ OO A = v.
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5 (PCOCP, 1984, 3 da1aa). Koneco paiuyca A kaTtuTes 0C3 CKOJIbLKCHHA B BCPTHKAILHOH MIOCKOCTH MO OPH3OHTATBHOMY
penbey. HaifTi Anst BCCBO3IMOKHBIX 33KOHOB ABHKCHHS! LCHTPA () rCOMCTPHUCCKOC MCCTO MIHOBCHHBIN LICHTPOB YCKOPCHHH KOJICca B
CHCTCME KOOPAHHAT OXV. KOTOPAs NCPEMELIACTCS! IOCTY NATC1bHO BMCCTE ¢ TOUKOH O

Yi

1%

6 (PCOCP, 1985, 5 Ga.1108). JIBYXCTYNICHYATHIH UMIHHIP KATUTCH OC3 CKOMBNKCHHS MO HCMOABHKHOM TIOCKOCTH, MMCH B
J4HHbIH MOMCHT CKOPOCTb H ¥CKOPCHUC LICHTRA Vo = | M/C, an = 1 n/c™. HaltTh B MI0CKOCTH ABMIKCHHSL TOMKH () APY¥TYIO TOUKY
UMIHHAPA. HMCIOLLY KO 10 MOJIY 1K) TAKHE € CKOPOCTh Vo H ¥CKOPCHHE 4, (R=2r=2 M).

7 (PCOCP, 1986, 5 a.non). TliacTHHa 2 BPAIACTCS PABHOMCPHO B MIOCKOCTH MCPTCHA, M CTOPOHBLI €& MPAMOro yria

CKOIRT no pédpad naza ASB. OnpciciuTh CKOPOCThL MTHOBCHHOIO LUCHTPA YCKOPCHHH W YCKOPCHHC MPHOBCHHODO LCHTPA
CKOPOCTCH NIACTHHKH.

8 (PC@®CP, 1988, 3 dDanxa). OmAcaTs 0COOEHHOCTE PACTIONOKEHNS BEKTOPOR YCKOPEHAH TOTEK KATKA, MEPEKATHIBAIOIICTOCA IO
TOPH3OHTATEHOH HPAMOH 0€3 MPOCKATBIBIBAHHS ¢ MOCTOAHHOH YTIOBOH CKOpOCTEIO. HAHTH TeOMETPHIECKOE MECTO IO TOUCK. V
KOTOPBIX B AAHHbIH MOMCHT BPCMCHH PAIHY Cbl KPHBH3HBI TPACKTOPHIE [ = oo,

9 (PCOCP, 1990, 5 danos). ToAkui crepikers AF 11HHOH 2/ M IBHMKETCS MO HHEPUHH B ILIOCKOCTH YF. [10J0KCHHE

CTCPHSL B HATIPABICHUC CKOPOCTCH ToHCK A M 5 B HuuAIbHBIIE MOMCHT BPCMCHH YKd43Hbl HA PHCYHKC, TPH 3TOM V4 = V3 wfc, o=
60°. 3 =30°. OnpcaciuTh NOJOKCHAC TOUKH A (X4, ¥,) CTCPKHSI B TOT MOMCHT. KOr1a € OpAKHATA 8YICT HMCTb NICPBbIH MAKCHMY M.
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»<|

B

10 (BCCP, 1986). Touku A, B. €. D apmxyTes B mnockocTH vOv. B HCKOTOPBIH MOMCHT BPCMCHH OHH SIBISFOTCS! BCPIUMHAMH
KBaIpaTa co ctoponoli L Yxkawwure. kakue u3 touck A. B, € D MoryT npruaaicxats oasol miockol (urype. OnpeacnnTs ¥oBy1O
CKOPOCTB M ¥INIOBOC ¥CKOPCHHC TLIOCKOH DHrypbl. Yexopenus Touck A. B, €, DpaBHbl a4 dp. 4 dp.

Yi

X

11 (BCCP, 1988). [ToaynMIMHAD pdINyCd 7, IBHTAACH TPAMOTHHEHHO ¢ HOCTOAHHOM CKOPOCTBIO ¢, MPHBOJHT BO BPUILICHHE
ONHPAFOLIMICS Ha HeTO CTEP:KeHb OA AmuEH /. ONpencInTs CKOPOCTh Vi H YCKOPSHHAE 44 KOHIIA CTEPIKEA B MOMEHT, KOTId (¢ = 45°,

A

12 (I'py3. CCP, 1986). IlracTaHK: A HEPEMEIIACTCA IO TOPHIOHTATEHOH INIOCKOCTH IO 3aKOHY S4(f) = 0.1 (f' + 7.5 M. Ha
ILTACTHHKE HAXOJWTCS KATOK pammyca R = 0.2 M. 0OMOTAHHBIH HEPACTAKMMON HUTBKO, KOHEL £ KOTOPOH sakpennéy Ha cTeHe. CumTas,
9TO CKOMBKCHHUE KATKA 110 NIACTHHE H HHTH IO KATKY OTCYTCTBYET. OLUPEISIHTE B MOMEHT BpeMeHH ¢ = 0.5 ¢ yckoperus 104ek B. €.
D xarka,

E B

13 (¥30. CCP, 1983), [lpa 3ySuateix xoIcca: / — paauvea 1 = 0.75 M n cTyncHuyatoc 2 — paguycoB 2 =035 MU A= 1 u

NOMCLUCHBI MCHTY HCOOABHMKHOH 7 U NOABHAHOH 4 3¥BuaThIMH PCHKANMK, KAk MOKAZaHO HA PHCYHKE, UCpes KaKOC BpeMd kOICCO /
CTOIKHETCS ¢ KOICCOM 2, ¢enu pelika 4 ABUMASTC CO CROPOCTLIO v = (0,3 M/c.
3

4

14 (¥CCP, 1985). Koacco. pagnyc kotoporo R, KaTuTe: 03 CKONTbKCHH MO MPAMOTHACHHOMY HCMOABHKHOMY peIbcy. CunTas
H3BCCTHBIMH B JAHHBIH MOMCHT BPCMCHH YCKOPCHHS LCHTPA KONCCA 4-= & M TOUKH KACAHWI KONCCA ¢ PCNBCOM dp = &, HAHTH B 3TOT
MOMCHT BPCMCHH CKOPOCTL H YCKOPCHHE TOUKH A,
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15 (JL, 1983, 3 Baxna). O6pyd pagnyca /1 CKATHIBAACH O3 CKOMBKEHUS TO HAKIOHHOR IOCKOCTH, MPHBOINT B JIBHKCHHAE
KOIEUKO M, HaaeToe HAa oBpyd M HENOIBHKHBIH cTepkeHb AL, mapanneTbHelf HAKTIOHHOH NIOCKQCTH H QTCTOAMMH OT Heé Ha
paccroagnn [ [lpemedperas pasMepaMH KOIeuka AL ONPEJEIHTH €I0 CKOPOCTE H YCKOPEHHS OTHOCHTENBHO 0Qpyda. eCIm
CKOPOCTD M YCKOPEHHE NEHTPA 0BpyIa — vy H 4.

16 (J1., 1984}, [Ipa crepuana KD u ND, #ECTKO COEIUHEHHEIE B ToUKe [, ABHAYTCH B ILTOCKOCTH TdK, YTO BCE BPEMA IPOXOIAT
qepes My (THL, KA9ARIIHCCT QKONQ HEMOABMMCHEIX TOUEK A M 5B, COOTBETCTBCHHO, ONpenenuTh BEIHYHHEI CKOPOCTH M YCKOPCHHS
TOUKH DB YKA3aHHOM Hd PHCYHKE NOIOKEHHH, ecld AR =7, L DAR = . () = const = .

17 (M., 1977). PaBHOCTOpOHHMUIT TpEYTONEHAK AL IBAKETCA B CBOCH IIOCKOCTH, CKOTIb3d OOKOBEIMH CTOPOHAMH IO OHOPAM
A u N Yrioeas CKOPOCTE TPEYTOIBHHEA IOCTOAHHA. [N YKATAHHOTO HA UEPTEHKE HONOKEHHA ONPEICTHTE YCKOPEHHE TOUKH (.
ec1d pacctosune MN =au CAM =CN.

18 (M., 1982). [Inactunka ABCD odxareBaeT 03 CKOIBKEHHsI OKPY KHOCTh PAIHVCOM 7, IPHIEM YTIOBAsI CKOPOCTD () TIITACTHHKH
MOCTOAHHA. [lOKA3aTh, ITO MTHOBCHHBIH LEHT] YCKOPCHNI INIACTHHKH HANOJATCS B TOUKS ()

8 (o]
m(
A

19 (M., 1982). Karamuiics 63 CKONbXCHHA 0 MOPHIOHTANBHOH IIOCKOCTH OHIHHIP PALHYCA / KOHTAKTHPYET ¢ OpvcoM A.
KOTOpBIH CKONB3HT MO MIOCKOCTH. II¥CTBH CKOPOCTh Opyca Vi YCKOPSHHE &, HaliTH CKOPOCTE H YCKOPEHHE TOUKH Opyca.
KOHTAKTHpPYIOLIeit ¢ THIHHAPOM. OTHOCHTENLHO IHIHHAPA.
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20 (Benopycck. nosrrexn. un-r, 1984). Juck paauyca R xaturcst 5C3 CKOIBKCHHUS MO TOPH30HTAILHON npsivoit. CxopocTs cro
LCHTPA MOCTOSTHHA, ONPCACINTE ICOMCTPHICCKOC MCCTO TOUCK TUCKA, 115 KOTOPBIX HATIPARICHHS CKOPOCTY M YCKOPCHUSI CORNAAAROT,

21 (Bpsiick. HH-T TPAHCIIOPTH. MAIMMHHOCTP., 1988). Jano: R =1 m, vo =2 m/c, 4y = 4 w/c. Koaeco katutest 6C3 CKOMbKCHUL,
OnpcaciuTh CKOPOCTH ¥ YCKOPCHHS TOUCK 00014, KOTOPEIC paBHOY dancHsl o1 MUC u MLY koacea.

22 (MpryTCK. No.IHTexXH. HH-T, 1983). Koneco paauycoM i kaTHTCA 663 CKONBKEHHUS BHY TPH HENOIBHIKHOTO KOJECH paaHyca R
(R > . Haditn yCKOpPeHNE MTHOBEHHOTO HEHTPA CKOPOCTEH MOABHIKHOIO KO.ICCA. SCNIH CKOPOCTB €r0 LEHTpa C IOCTOAHHA M PABHA V.
HaiiTu Taxke yCKOPCHHC HAWBBICIUCH TOUKH KOICCa (TOUKH A).

23 (MATH, 1977). Tony WMIMHEAP, COBCPLIAs KaucHHC 0C3 CKOIBKCHHsL, KOMCOMCTCs Mo 3akoHy & = sin (pf). Onpcacinte
YCKOPCHHC TOUKH KOHTAKTA B TC MOMCHTBL, kor1a 8 =0 un 8 = 1 paa. Paauyc noay UHIHHAPA PABCH R.

K

24 (MATH, 1980). Tsprénblfi IMck pagmycoM R CKATEIBAETCA HA JBVN HEPACTSMMMBIX HHTAX. HAMOTAHHBIX HA HETO.
CBoOOTHEIC KOHIIEl HATEH 3aKpeIIeH . HUTH npH IBIKEHHH JUCKA IIOCTOAHHO HATAHYTHL. B HEKOTODEIH MOMEHT YTIIOBAs CKOPOCTh
JHCKA PABHA (), 4 YTOJ MCKAY HUTIMH 0. KAKOBA B 3TOT MOMCHT CKOPOCTb LICHTPA AUCKAT

25 (MATH, 1983). Jluck pamuyca K 0OKATBIBAET HEMOIBUAKHEIH IuCK paguyca 2R, H LEHTP MATIOr0 AHCKA COBEPIIAET OJHH
000pOT BOKPYT LEHTPa COIBIIOTO JUCKA IEPBBIH Pa' CHAPYMKH. & BTOPOH pas HIHYTPH. CKOMBKO pa3 00CPHETCA MAIBLH JUCK BOKPYT
CBOEH OCH B TICPBOM H BO BTOPOM CIyHadx’
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26. (OMCE. moIHTexH. Ha-T, 1984). Crepxery A 11uHO# 2R Bpamaercsa BOKPYT CBOETO kOoHLA () IO 3KOHY (¢ = /3 sin(m#/3).
Jpyrofi ¢ro KOHEH 3aKpCMIGH IAPHUPOM Ha OKPYKHOCTH AMCKA PATHYCA £, KOTOPbI MOKCT CBOOOIHO CKOMB3IMTE MCIKTY JIBY M
FIATKHME TAPATISIBHEIME HANPaBLTOIEME (OF 1 DE Ha#iTh CKOPOCTb ¥ YCROpEHME TICHTPA  AMCKA B MOMEHT BpeMeHH 7= 1/2 ¢,
R=9cuM.

14
T ®. T T s
)
27 (Omek. noanrexi. uu-r, 1984). B kpyre paanyea £ BeaETest KpHBOIIMNOM ATHHOH 7 MATbIH KDY, KaTAWHHCS MO SONLLWOMY

de3 ckoIbikeHud. JaHd YII0BAd CKOPOCTh & kpusowmumd. Haltti Ha 00oae MAMOro kpyTa TAKYIO TOUKY AL 4TOOBI HAMPABICHUE €&
CKOPOCTH V IPOXOAKI0 OBl 4epes TOUKY A. H ONPEIEINTE BEIHYHHY V B MOMEHT, koraa AQ L OB,

28 (OMCK. HOJTHTEXH. HH-T, 1983). [IIkne paIuyca r BpAImAacTCd BOKPYT CBOCH OCH C TIOCTOAHHOM YTIOBOH CKOpPOCTRIO (0. Ha
IIKHB HAMOTAHA HHTb. K CBOOOIHOMY KOHIY KOTODOH IpHKPENNIEH HMOA3VH M. JBHkyIHica no crepikHio AB. mponomkeHHE
KOTOPOTO MEPECEKAET OCh LIKUBA 0] OPAMEIM YI10M B Touke (O ONpedeluThk CKOPOCTh V MOI3VHA B 3dBHCHMOCTH OT PACCTOAHHA
OM =x.

29 (OMcK. moanTexn. HH-1, 1985). Jlnck paguyvea rKaTATCA BHYTPH OUTAHIPHIECKOH MOTOCTH paIAyCca K. MPHKHMAas TOHKHE

0dpyve paguved p (r < p < R). Haiitg ¥rI1oBvKd CKOPOCTE O0PYHA. €CIM IHHEHHAS CKOPOCTh LCHTPAa JHCKA PABHA Vo
IIpockaie3eiBaHUE MPH IBHKEHHAH OTCVTCTBYET.

30, (Owck. noanrexi. mi-r, 1986). Kpupownn (A niaHCTAPHO-KYIHCHOTO MCXAHH3MA, BPAILAICH BOKPYT OCH (7 ¢ yrI0BOH
CKOPOCTHIO (), MPUBOINT B JBHKCHUC CATCAINT [, CBI3AHHBIE IAPHUPHO CO CTCpwHCM BF CTep’CHb BF B CBOCM ABHKCHHUH BCE
BPCMSl TPOXOAHT HCPE3 HCMOIBMKHYVIO TOUKY €. OnpeaciuTh BEIHYHHY CKOPOCTH TOUKH CTCPHHsL BF, COBNANAIOWCH B TAHHBIH
MOMCHT ¢ TOUKOH (. CCITH B 3TOT MOMCHT KPHBOIIHII (A 33aHMMACT BCPTHKAIBLHOC MOIOKCHUC, yrol ¢ = 30°, a yron BAO = 90°,
Paauye menoasuHoil mectepHu — 2r, noABHKHOI — r, AB= r\g .
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31 (TaMoBek. HH-T XHM. MAIIAHOCTP., 1988). OxpvixHOCTE paguvea R KaTHTCA €3 CKOMBKCHMA IO BHYTPGHHEH CTOpPOHE
HCMOABMKHOH OKPYKHOCTH paauyca 2R TMpH 3TOM CKOPOCTb CE LICHTPA MOCTOHMHHA M paBHAa v. Haiitu ypaBHCHHC TpackTOpHU
NPOU3BO.IEHOIH ToukH Af NOABHKHOH OXPYKHOCTHU, 8 TAKAC CKOPOCTE H ¥CKOPCHHE 3T0H TOUKM B MPOH3BO.1bHBIN MOMCHT BpeMcHH, B
Ha4ua1bHbIE MOMCHT BpeMCHU Touka A COBIanacT ¢ ToukOH A4, kacaHust OKPY IKHOCTCH.

32 (Tambosck. nu-r xum. Mmamunocrp., 1989). [lsa crepuchst A8 n AC CBs3aHbl 1MAPHHPOM A M KACAKITCs HCOOBUMNKHOIO
Kpyra ¢ LUCHTpOM B Touke O u pasuycom R [apnup A apusxercst mo opsMoi AQ ¢ NOCTOAHHOH CKOPOCTLO v, HaliTv yrnosbic
CKODOCTH M ¥[IOBBLIC YCKOPCHHM CTCPkHCH B TOT MOMCHT, koraa AO=2R.

33 (TawidoBck. ni-tr XuMm. Mammnocrp., 1989). O6oa paguycom R xaturcs 6¢3 CKONBLKCHHS MO FOPH3IOHTAIBHON NpsMOH
NOCTOAHHOH CKOPOCTEIO v ero ucHrpa O CrepicHe AS. Bed BpeMs Kacasch 00043, ABHKCSTCA B TINOCKOCTH 0001a TAK, YTO KOHCL
cTepskHS B ckonb3uT no npsimoli €0 ¢ Toi e MOCTOSHHON CKOPOCTBIO v B IPOTHBONOIOKHYKO CTOPOHY. 050 H CTCPWCHE B TOUKS
KACAHHS COCTMHCHBI MANCHBKHM KkoOICukoM A4 Onpeaciutsh npu o = GU° yrIoBYIO CKOPOCTL H YIJOBOC YCKOPCHUC CTCPSKH:L,
CKOPOCTH KO.ICTKA OTHOCHTCIBEHO 0003 W CTeP #Hsl, AGCONEOTHEIC CKOPOCTb H YCKOPCHHC KOICUKA,

34 (Tyasck, noaurexd, uH-1), CTEPKCHD AD ABHKSTCA B BEPTHKAIBHOM INIOCKOCTH TdK, 9TO KOHSH A €ro CKOIBIMT CO
CKOPOCTLI V4 NO ropuicHTanbHol mpsvol OA. a apyrod Toukoill B KacdcTcs HCNOABHMKHOH MONYOKPYKHOCTH paauved R

OnpeaeInTs YCKOPEHAE KOHLA () CTEPHA B TOT MOMEHT, KOTA CTEPKEHE COCTABNAET C TOPHBOATOM YIom o, AD =/

2]
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35 (Tyanew. mmmTexn. un-1, 1985). Koneeo warares 6 NpOCKATRIRBAHNE 0O OpaMaIsseiisoi sanparnasmei, Joraare,
TO PATHYC KPHERIHEL TPAEETODHHE M000H Touxe A4 nesamed Ha 0Doge KOQeCd. PABEH VIBOEHHOMY PACCTOSHHED OT 3T0H TOMEH 0
MEHOBEHHOTD LERTPA ckopocTeil,

36 (Tyaeck. moammexs. wo-1. 1987), Kooeoo waterea O3 MpOCKATRIRIBIHEA, CROPOCTE NCHTP ROJGCH MOCTORHHL, DAIMVC
KPHBITHE TPICKTOPHN TOuKH A pased auamerpy koneca. Haftra yroa o

b

A

37 (Tyasck. momrmexn. we-1, 1987), Kax cemaae Mooy coboil paaseps /), K B AN IBCHBCE MOXAHHIME, CCTH ToHKd A
ABHRETCA [0 mpaMoil!

J8 (Tyvapck. noawrexm. wn-1, 1988), [IpavMoyroaeHel TPEYIrOOBHHE JBHMETCA Tak, 4T0 €0 KATETH CEOIBIAT M0
HEMO]BHHEM HANPARTAIOIAM, [PH 3TOM ¥IR0BAR CROpoCTL o nocToduua. Hafitn MLC 1 MLY tpeyrocsnmka.

39 (CHI, 1992, 3 fawea). [Tpasoyronessdi peyronsine ASC co croponodi A5 = ﬁ {ad) w vraon oo = 307 mpH ecpurkme A
ABHWETCH B MIOCKOCTH TaK, 910 4, = 4= 1 mie’ a v, = 10 mic, Yewopeuns touck B O HANPARISHED [0 CTOPOHAM TPEVIOILHHED, A
CROPOCTE TOMEH A nepneHapky apHa AC OnpeacinTe CROPOCTH Tosck & 0 O CCnH HIBCCTHD, HTD OHH HC MPCERUEKIT N0 MOZYTH
CROPOCTH TOUKH A.

A

B (s

Al

40 {Poccus, 19, 5 danaos). [lonvnaockocts [1 nepekaThBaeTed 03 CEQIBHCHHA M0 HEODIBHAHOMY JHCEY paiuyca &
JpHMCHHE TOOYMIOCKOCTH NPOHCXOJHT © noCTOAHMOH vrnoeoll ckopoctsio o OnpejensTs reoMeTPHYCCKOS MECTO  TOHMCK
MOy NAOCKOCTH, YCROPEHHN KOTOPEX MIPATIEIEHE CTOPORE A5,

41 (Poceun, 1996, 6 Gavios) JHck painyen £ earHicy 681 CRONBEEHHA N0 HEN0ABHHH0A mockocTH. CROPOCTE H YCKOPEHHE
LCHTPH JHCKA B JAHHEE MOMCHT BPCMCHH PABHHL, COOTBETCTBCHAD, v 4 ONpeaeinTe CKOPOCTE B VCKOpEeHWE konus B awrm,
HAMOTAHHOH HA JHCK. SCAH HHTh COCTARTACT © MADCKOCTRED ¥IO0 0L
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42 (Pocens, 1999, 3 Gaana). B xpHBOMIHOBO-NOTWHEOM MOXIHIEME, Hi00pastHEoM HA prcvEre. 4 = AF =1 a matve ASC
NpeIcTaBAgeT coG0i PABHOCTOPOHHE TPEYTOAEHEE. B 1 I1HHOM TOA0EEHE KPHBOIWAN (14 HMeeT YIIOBYID CEOPOCTE O B VIIOBOE
vekoperne £, OnpeJeants yeroperie 1ouks O ATy Ha OTHOCHTENEED EPHBOLINI | e yeroperne Kopnonuca,

43 (Poccms, 2000, 4 Gawa). OnpelelTs CKOPOCTE M YCKOPEHHE TOMKH £ KVIHCHOTD KAMHA MEXAHHIMA B NOJOKCHHH,
ONPEOENAEManM YINoM @, CCOTH JHHA KPHBOWNHNG Chd = r pRCCTOMHHE MEHCLY OCHMH BRALICHHA KPHBOWMKIA M KVINCH (A0 =rn A8 =
A2, ¥riosan CROPOCTE KPHBOLIHIG () = CONSL

]
ik

44 (Poccns, 2000, 3 Ganna) Crepseds (14 BPAIGAETCA B IOCKOCTH PHCVEED BOKPYT TOYEH O ¢ yraopoll cROPOCTED (0 H
VITOBEM YCROPEHHEM €, BETANKHALA IHCK PAanvea &, Jenwy iuics B 3ol maockocTie OnpeasanTe CROPOCTE H VCROPEHNE UEHTPA
IHckR OB SABHCHMOCTH OT VI HAKIOHA CTEPMHEHA g

45 (¥pan, Opendypr, 2000, 4 Gawaa). Tawénuil quck patpyvea & CrITEIBICTCH HA IBYX HCPACTARHMEIY HHTAX, HAMOTAHHLIY
Hil HEMD H PACOOAQEEHHEN B ern mngckocTd. CeofoaHue EOHUR HMTSH JakpenacHe. HHTH npH ABMSCHHN JHCK] NOCTOHHHO
HUTSHYTH. B BCKOTOPBI MOMEHT YIIOBIA CROPOCTE ANCKD PABHA 00, 8 ¥roJ MEHIY HATHMH 0, KakoBa B 3TOT MOMCHT CKOPOCTh
LenTpa aucka’

46 (CCCP, 1986, 4 Gaana). HMieecTHE KoopanHaTer JByX ToHer A (1. -2, —3) u Bi{-1. 4, 3). CKOPOCTH KOTOPHIX DABHEL V4 (3.
3.8 vp(=T, 3, =1) Morvt 16 ToukH A B 5 IpHHALTE#ATE OJHOMY TREPIOMY TETy !

47. (CCCP, 1989, 6 Gaanor). Kewaparsas nnactusks ASCD co cToporci 2/ ZBHMETCA B CROSH MIOCKOCTH. YOROpeHHA of
pepumkl A, A O pasHbL, CODTECTCTBCHEO. dy =4 dn =4 8- =43 . 8 VII0RIA CEOPOCTE PasHa & ONpeacanTh YCKOPEHAS BEDLTHHED
LYW ¥TI0BOC YCROPEHHE ITACTHHEH,
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A D

48 (Tamoos, TI'TY, 1995, 7 6a110B). Juck patdvca r KaTHTCA [0 TOPHIOHTAIRHOH ITockocTH 0¢3 CroIbxeHnd. CKOpOCTh 1
VCKOPEHHE LUEHTPA O JuCKA PABHBL Vo H &, cooTBeTcTBeHHO. Halith yekopenne taxoi touku M 08033, 17151 KOTOPOH KACATENBHOE H
HOPMAIBHOE YCKOPSHHA PABHEI [0 MOIVIIEG. PaccMOTPeTh 4acTHEIH ¢.Iyuall, A7 koTopore @ = 2€,

49 (Tamboe, TI'TYV, 1995, 7 Gannos). Keagpar ABCD COBEPLIAET ILIOCKOS IBIKCHHE, Kacasch BepmmHAME 4 v B 1Byx
MpsMbIN. OM H ON-, PR 3TOM v, = v = COnsl, £ AN ONy= 120°, Jins noaoswcuust kpaapara, korma OA = 4= OF, HaliTh Ha cTopone AD
TAKVIO TOUKY M. 114 KOTOpOM YCKOpeHHE OTHOCHTENHLHO TOUKH B OVIeT HaTpaBlIeHO MapainelbHo AS. BBEMUCIHTE BEIHYHHY H
VKA34Th HAMPaBIeHHe a0COTI0THOTO VCKOPEHHA TOUKH M.

S0 (TyabCK. NOIHTEXH. HH-T, 1987). [lBa aucka [/ ¥ 2, HANOIACE BO BHELIHEM 3ALEILICHHH, BPALIAKOTCS BOKPYT HENOABUAKHEIN
occh 4 n h CrepwHn J W 4 WAPHUPHO COCTHHCHBL MC#AY COOOH M B HCKOTOPBIN TOYKAax ¢ jauckamu. 15 NPOH3BOIBHOIO
HOIOKEHUS MeXaHH3Ma noctpoenueM Halitn MLUIC crepiuei Ju 4,

3.4, KHHEMATHKA CIOXHOI'O ABMKEHMA

1 (PC®CP, 1982, 3 Gaxaa). CTepKeHE TIHHEL 22 BPAIMACTCS BOKPYT 0cH (O TI0 3K0HY ¢ = & pax. M3 ToukH A K OCH ABHKETCS
Touka M Kaxuy 00paszoM JOTKHO H3MEHATECA BO BPEMCHH €8 paccTosHHS AM 114 Toro. ITo8H adCOMTHOS YCKOPSHHAS TOUKH A
BCETTA OBUTO HATIPABICHO IO CTERIKHIO?

2a
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2 (JL, 1988). Touxa A/ ABMCTCS IO PaJHyCy BPAWAIOLICIO AHCKA COCTACHO 3akoHY OAM = xy + vyl OnpcaciuTb 3aKkoH
BPALICHHUY JHCKY, CCIH H3IBCCTHO. UTO abCOmOTHOC VCKOPCHUC TOYKH Af B TR0 MOMCHT BPCMCHH HAOPABICHO MO PAAHVCY .
A0COTKOTHY KD CKOPOCTh TOMKH A B MOMCHT, KOraa x = 2x;,

3 Gam-Cub. 1oua, HoBocuGHpCK. HH-T. REJICIHOAODORH. TPAHCIL, 1990). [To ozHOpoIHOH Samke (CctpvHE) AB TIHHH /
H3THOHBIE KOTeOAHHS KOTOPOH ONMUCHIBAFOTCA YPAaBHEHHEM F{X. §) = 4 cos(mwf) sin(ma//). CKOTB3HT koneno M 1o 3akoHy AM = 5(f) =
vt OUpeIeIHTE COCTABILIOIINE CKOPOCTH W YCKOPEHHS KOJIBLA IIPH YCIOBHH 2 << /

Y

4 (bpsanck, 1986). Tlo mopepxHOCTH 3eMIH B TIOCKOCTH MEPHIMAHA IBHKETCS TOUYKa M ¢ HEKoTOpOoH MOCTOSHHOMNH,
OTHOCHTEIIBPHOM CKOPOCTBIO ¥ YIUIOBAA CKOPOCTE BPAINCHHA 36MIH (), paiuyc K. IlpH KaKOM 3HAYEHHH U YCKOPCHHE TO4YKH OyAeT
HOCTOAHHEIM TI0 MOAVIK. HaliTh Tax:Ke 3T0 YCKOPEHHE.

5 (TaM0OBCK. HH-T XHM. MAITHHOCTP., 1989). Koneco paguyca R kaTHTCg 6@3 CKOTBKEHHA 1O TOPHROHTANBHOH ILTOCKOCTH.
IPH 3TOM HOEHTP KOJECAa HMEET NOCTOSHHYIO CKOpoCTh v. C KOIECOM INAPHHPHO CBA3aH CTepkeHb AL NnHHE /> 2R, BTOpOH KoHem
KOTOPOTO CKOMB3UT IO TOH ke ILIOCKOCTH. [0 CTepkHIO B HANPABICHHH OT 4 K B IBHKercs Touka M ¢ MOCTOAHHOH OTHOCHTENEHOH
CKOPOCTBIO v, =v. ONpeIenuTs aGCOMOTHYIO CKOPOCTh H aOCONKTHOS YCKOPEHHE TOUKH M B TONOXKSHHH, IOKA3AHHOM HA PHCYHKS.
KOTJA [MApHUDP B COBMAIACT ¢ HAHBBICIUCH TOUKOH KOTECA, 4 CTEPIKEHD HAKIOHEH K TOPHROHTATRHON MIOCKOCTH O YoM 60%, MB
=72
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6 (TavdoBck. HI-T XHM. MamHnocTp., 198Y). TInocknii MCXAHH3M COCTONT W3 TPEX ByOuaThIX Koace /. 2. 7
OAHHAKOBOrO painyca R = 1 M. Koacco /7 HECNOABHKHO, KOICCH 2 M 7 NPUBOIATCH B JIBHKCHHE C TIOMOUILIO
KpuBowwna (JA4, Bpalarowerocs ¢ YIiIoBoi ckopocterd @ = | paa/c. Tlo odoay komeca 3 apmweTcd Todaxa M c
HOCTOSHHOM OTHOCHTEILHOH CROpPOCTHIO v, = 2 M/c. OnpeaeInTek a0COIIOTHVIO CKOPOCTE M abCOTIOTHOE YCKOPEHUE
3TOH TOYKH B MOMEHT BPEMEHH, KOIdd OHA COBIIAIAET C BEPXHEH TOUKOH £ Ko1eca F (W = const).

7 (ToILATTHHCE, MOIHTEXH, HH-T, 1987), [nck 7 xaTHTCA 0€3 CKOIBKEHMA TIQ HEMOIBHMKHOMY JHCKY 2 OT
HAYATBHOTO MOIOKEHHS / C MOCTOSHHOH VI10BOH CKOPOCTRIO 0y = 2. TTomyH A JBmkeTca BIOIb Iuamerpa BD
1o 3ak0HY S(5) = CA = rsin(m?). OupeaeInTs H MOKa3aTk a0COTIOTHBIE YCKOPEHHS MOI3VHA 11 moIoxkeHui 2 7
AUCKA.

8 (Poccus, 1993, 6 danaoB). Juck paauvcoM R xatutcsd 0€3 CKOJIBKEHHS B BEPTHKAILHOIL
ILIOCKOCTH, Uepes LEHTp AHCKA HMPOXOAMT TOHKHH KaHA1, BHVTPH KOTOPOro K3 ToUkH O B TOUkY A B

20 HEKOTOPBIE MOMEHT BPEMEHH # HAUMHAET JIBHTATHCA PABHOVCKOPEHHO TOUKa A4 K MOMEHTY BpeMeHH £,
KOT.14 KAHAT BIEPBEIE (MOCTE HAYANA JIBMMEHHS TOUKH MO KaHATY) 3aHUMAET BEPTHKAILHOE TOJIOKEHHE,
TOUKA M NPOXOAHNT PacCTOsHUE, PABHOC 1,5R AGCOIOTHOC YCKOPCHHE TOUKH A B 3TOT MOMCHT BPCMCHH
HAMPABICHO NAPANICALHO HCHQIBMXKHOH MIOCKOCTH, a4 CKOPOCTH M YCKOPCHHMC ucHTpa (' pPaBHbl,
COOTBCTCTBCHHO, V- = U, a- = LFIR. OnpeacanTs 3aK0H ABUKCHH TOUKH M no xaHay u cé abConTHOC
VCKOPCHHC NpPHM { = /£, CCIM HAYANLHAY OTHOCHTCIBHASI CKOPOCTh PABHA HY.IKD, & 3HAMCHHA /] U [y

HCH3BCCTHDBI,
o]
AL
Ml —
Mlv 3
AY J )
ciy—
\
L\
A
...... LRE
9 (Pocens, 1994, 4 Gaxna), Touka Af IBIDKETCA B MIOCKOCTH YOV COTIACHO YPABHEHHDM: X = F. v = 7, [1106k0CT XOF

BPALIAETCS C VINIOBOH CKOPOCTBED () = ¢’ BOKDYT HENOABH/KHOW OCH, €if MepHCHAMKYIUPHOM M mpoNoIgmiell wepes HALAI0
kooparEHaT. OnpeleInTs aOCOMOTHOE VCKOPEHHE TOTKH A4 B TOT MOMEHT BPEMEHH, KOTIA OHO BIEPBBIE TIOCIE HATATA TBH/KEHHT
HAIIPABICHO BIOIb IPAMOH. cOeTHHMOMEH TOUKY M ¢ HATA10M KOO IMHAT.

10 (TaMO0BCK. HH-T XHM. MAITHHOCTP., 1992, 8 daanos).Crepixens AL = / IBHKETCA B INIOCKOCTH PHCYHKA. KACASICE CBOHMH
KOHLAME JBVX HEMOABHIKHBIX IUIOCKOCTEH, 00pasvimux MexIy ¢oBoi yvroa 120° Ckopocte koHUA A NOCTOSHHA H paBHA v. [lo
CTePEHIO AB IBHKETCH TOUKA M ¢ HEKOTOPOH OTHOCHTCIBHOH CKOpOCcTeKY U/ HalTH 3HA4EHHS (V) €CIH H3BECTHO, 4TO A0COTIOTHOS
VCKOPEHHE TOUKH Af B [0J10/KEHHH, COBNATAIOLIEM C CepPeruBol C CTEPIKHA, HANPABICHO BIOIs AB.

11 (Tavbonrck. un-1 xmv. vamunocrp., 1993, 8 6a.om). Jluck paauyca R KATUTCH N0 FOPH3OHTATLHONH npsimoi 6¢3
ckoabkeHHs, CKOPOCTH HCHTPA (? AMCKA MOCTOMHHA W paBHA v. [No 0bomy AMcka B HANPABICHHH, MPOTHBOMOJIOWHOM BPALUCHUIO
JAMCKA, IBUIKCTCH TOUKA AJ ¢ MOCTONHHONH OTHOCHTCILHOH CKOPOCTBLIO £/ paBHOH no Momy.1t0 v. ONpcacinTb a0COTIOTHBIC CKOPOCTh
U VCKOPEHHE TOUKH A 115 MOJ0KEHHS €€ HA TUCKE, OIPEENIeMOM YIIOM O, M BU TPACKTOPHH TATbHEHIIETO ABHKEHH TOUKH.

U

12 (TamGos, TI'TY, 1996, 8 GamioB), Kpusoumn (A amueod R BpamaeTcs BOKPYT HEMOABHKHOH ToMKH (O ¢ YLIOBOH
CKOpOCTHIO (. OOpyY C HEHTpOM B TOUKE ( H paIMyca A, IMIPHUPHO COEIHHEHHEIH B TOUKE A C KPHBOLIHIOM, CKOIL3HT IO
HeNnOABHKHOH mpamod ON. [To 00pyvdy ¢ DOCTOAHHOU CKOPOCTHI0 [/ IBHIETCA TOUKA Af B HATIPABIEHUH IPOTHB YdCOBOH CTPETIKH.
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Itst TOIQKSHHA JT4HHOTO MEXAHHSMil, IBHKYLICTOCS B IWIOCKOCTH XOv. koraa LAON=30°u CM || ON, HaliTH aBGCOIKOTHER CKOPOCT
H VCKOPCHHE TOUKH M

13 (CCCP, 1988, 5 cannon). [psmast AZ Bpawacresi B I10CKOCTH BOKPYE TOUKW (7 ¢ NOCTOSIHHOH YIIIOBOH CKOPOCTHIO (.
BIonb mpsaMoit ABmkeTCA Todka A Tak, UTO & AGCONFOTHAL CKOPOCTh H YCKOPEHHE B3AHMHO TepIEeHIMKYIApHEL. OIpenenHrs
a0COMIOTHBIC CKOPOCTE H YCKOPCHHC TOUKH A, CCIH B HAMANLHBIH MOMCHT BPCMCHH 5 = A & = 0. HadiTh UX uHCICHHBIC 3HAUCHM

npu b=2 cM u W= 3 paz/c.

A ~ B
1
JOLD M

14 (CCCP, 1984, 7 Ga.o8), JIBa 00pyua paauyca rrarstes 03 CKOIBLKCHHS 10 HANPABIUOWSH B PA3HBIC CTOPOHBL CKOPOCTH
UCHTPOB A ¢ B 08pyUcH NOCTOSHHBI H PABHBI, COOTBCTCTBCHHO, Vi H Vi ONPCACINTL YCKOPCHUC KONBLA M, HAICTOrO HA ABA 00pyua,
B 3ABHCHMOCTH OT Y14 .

15 (PCOCP, 1985, 7 6annor). OnpcaciuTe 3aK0H OTHOCHTEIEHOIC ABMKCHHS NOA3YHA X = = A(/)
U 34KOH BPALICHUA CTCPHHEA O = @ (/) IPH YCIOBHH, UTO BEKTOPBI CKOPOCTH V H YCKOPCHH 4 NON3YHA
BO BCE BPCMI ABMKCHHS COCTABISHOT CO CTCPKHCM ¥rinl 45° u 90°, cOOTBCTCTBCHHO. HauanbHbIc
VCIOBHS ABUAKEHHA: & =0, @a=0. ¢y = X, X= Xp.

16 (A3 CCP, 1984). [luck ¢ npope3bte A8 TI0N3yHA 5 PABHOMCPHO BPALIACTCS ¢ Y IVIOBOW
CROPOCTBIO Gy = 1 ¢ Mo X0y uacoBoit ctpenkyd. Kpueourun OA PABHOMEPHO BPATIACTCH B OGPATHOM
HAMPABICHHH € YLIOBOH CKOPOCTBKY @ =3 ¢ . Cuuras, uto OA = r= 0.1 m, AB =2r= 02 w,
ONpCACTUTE ADCOTKOTHBIC CKOPOCTh H ¥YCKOPCHUC LICHTPA TIQN3YHA 5 B TOT MOMCHT, KOIMA ¥ rojl MEXY
watysoM AB W kpusowunom OA4 pascH 90°,

17 (bCCP, 1982). [IpmkeHue NEHTPd TOKECTH CHAPSMA 33J4H0 YPABHCHHSMHE X = Vy/COSH, F = VyiSino — gfz/.'l (vo. 0. g — const).
CHAPAT BPALIAETCA BOKPYT CBOGH OCH, COBNAAAIOMCH ¢ KACATENBHOHM K TPACKTOPHH, ¢ MOCTOAHHON VINIOBOH CKOPOCTBED ().
Ompe1eIuTh B HAUBRICIIEM TOIOMKCHHN CHAPITA BETHIMHBI aDCOMIOTHBIX YCKOPEHHH TE€X TOUEK €r0 MOBEPNHOCTH, KOPHOTHCOBO
VCKOPEHHE KOTOPBIX MAKCHMATBHO. €CTH THAMETP CHapaAd pased 2K, Bpamenne 3eMIH He YUHTHIBATD.

18 (BCCP, 1984). Crepxuu / 1 2 PAcIONOKEHHBIE B OTHOH ILIOCKOCTH, BPALIAIOTCS BOKPYT NEHTPOB () U (- C PABHBIMH IO
BEIHYHHE YTIOBBIMH CKOPOCTAMH (). CTEPKHH COSIMHEHB MEKTY COOOM CUCTEMOH MIAPHHPHO CKPEINEHHBIX MOISYHOB, OAHH H3
KOTOPBIX CKOJIB3HT BACHL CTEPIKHA /, 4 BTOPOH — BAoNE cTepiaud 2. OnpeAennTh CKOPOCTh TOUKH M 114 MOJIOKEHH, ¥KAa3aHHOTO Ha
pPHCYHKE. ecnu Oy Ch =1
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19 (BCCP, 1984). OnpeenuTh CKOPOCTh H YCKOPEHHE TOUKH € ILTOCKOTO MEXAHH3MA B MOAMKEHHH, YKAZAHHOM HAa PHCYHKE,
€C.TH M3BECTHBI CKOPOCTH V4 H V5 4 YCKOPEHHA TOUEK A K 5 paBHBI HYIO.

20 (BCCP, 19806). Baoir watvHa A5 KPHBOIIHITHO-IIOIYHHOTO MEXAHAIMA COBEPINACT KONMeOaHIA My(pra M o sakoHy CAM = 5
=rsin(). Kpusommn (A spalnaercd BOKPYT FOPHIOHTAIBHOR 0CH O'10 3ak0HY ¢ = ). Onpeaenuts MOy IH 40COMOTHOH CKOPOCTH |
adCOMIOTHOTO ¥CKopeHnA My (Tl Adnpr = 0. eccmu CA =1, AC=CB="2r.

21 (Kupr. CCP, 1987). Kpueowmn OA painyca 2 BPpAmaeTes BOKPYT 0CH O ¢ TIOCTOAHHOH YIIIOBOH CROPOCTEIO (), Ha manbme A
CBOOOIHO HAITETO KOIECO PATHYCA F, BPALIAKOLIEECS C YITIOBOM CKOPOCTBEO (3, NPOTHB YacoBOH cTpeikd. OmpeseinTb BEIHYHHEL H
HAIPABJICHUA VCKOPeHHiT ToUek M H NKoJecu, HAXOIAMIXCA Ha KOHLAX THAMETPA, COBIATAIOIIETO C OCHIO KPABOIIHIIA,

22 (Moax, CCP, 1987}, Tlo matvEY A5 HENCHTPAILHOIC KPHBOIIMIHO-IIATYHHOTQ MENAHHIMA JBINKETCA TOuka A ¢
TIOCTOAHHO#M 10 BETTHIMHE OTHOCHTEIBHON CKOpOCTEO i Kpueomun (A Bpamaercd ¢ YIIIOBOH CKOPOCTHIO . ONpeIeTHTh, IPH KakoH
OTHOCHTEILHOH CKOPOCTH & a0COIIOTHAs CKOPOCTE TOYKH A/ NpH €€ NPOXOXKICHHH 4UYEPEs CEPedHHy ImmatvHa AFB Ovaer
FOPH3OHTAIbHA B NOJOMCHHM MEXAHH3MA., YKAIAHHOM HA DHCYHKE. BEIHYHHY d0COIFOTHOTO YCKOPEHHA TOUKHE A B TOT iK€ MOMEHT

BPEMEHH NIPH YCIOBHH, 9TO B = const, OA =r, AB =/ /= 2r
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23 (JI., 1982). Oxpy&KHOCTE PAagUyYCOM i BpAIIAETCcA C TIOCTOSHHOH YIMOBOH CKOpOCTEK @ pag/c Bokpyr acu AB. llo
OKPY KHOCTH PABHOMEPHO ¢ OTHOCHTEILHOM CKOPOCTBIC I M/C ABMKETCA TOUKa M. Onpenciaurs, a0CONIOTHOS VCKOPEHNE TOUKHA M B

TOM IOIOKEHHH, [¢ €& OTHOCHTEIIBHAS H NEPEHOCHAA CKOPOCTH PABHEI 110 BEIIHYHHE. T.€. W= 1L

P

24 (JL, 1984). Omnpelenure NOCTOAHHYIO OTHOCHTEIBHYK) CKOPOCTH MOM3YHA [0 KPHBOLIMIHO-IIOA3YHHOTO MEXAHH3Md B
MOIOKEHHUH, YKA3AHHOM HA PHCYHKE, €CIH H3BECTHO, UTO AOCOMOTHOE YCKOPEHHE TION3YHA [ B 3TOT MOMEHT BPEMEHH HATIPARICHO

BJO.Ib WIATYVHA AB. Yrmosas CKOPOCTE (), KPHBOIIKIIA NOCTOAHHA.
AB

o

30° ==

25 (JL, 1985). JucK BpalaeTcs ¢ NOCTOAHHOH YIIOBOH CKOPOCTBIO () BOKPYT IEHTPAILHOH OCH. IEPICHIHKYIAPHOH IIOCKOCTH
Aucka. M3 ucrtpa O ABHKCTCS B PAAMATILHOM HAMPABACHHH TOUKA M EE HauaIbHAM OTHOCHTCABHAY CKOPOCTb PaBHA Vi Kaxoso
AOTKHO ObITh VPABHCHHUC OTHOCHTCIBHOMD ABMMKCHHS TOUKH OM = v = A() a1 Toro, uTodbl ¢ abCONIOTHOC YCKOPCHUC BCE BpCMS

0bL10 paBHO yekOpeHUKD Kopuoauca.

iy
”

Z

26 (bpgHCK. HH-T TPAHCHOPTH. MANIHHOCT]., 1988). [IpavoinHelHEIH cTepxeHr A5 T1uHOH /= | M CKOIB3UT CBOHMH
KOHIAMH BIONB OCSH KOOPAMHAT. MPH 3TOM v,y = 2 M/C = const. Baons crepxus B HanpasneHuu oT A k B ABHKETCS TOUKA M ¢
MOCTOAHHON OTHOCHUTENBHON CKOPOCTBIO v, = 2 w/c. OmperennTd AGCOTIOTHOS YCKOPEHHE TOUKH A/ B TOT MOMEHT. KOTIA OHA
okaxeTC paBHOY TanéHuoi or MLIC 1 MUY crepxas AB YHeCTh, 9TO B 3TOT MOMEHT Y101 ¢ = /0.

.. y
i
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27 (MATH, 1985). Brsning NepneiIukyapHbic Hanpanmaomme Oy, 0 vy B MIOCKOM MENAHNHIME DPUBIoTeH SaMeTISHHD
HII}H."J}I' OCH LIIAPHHRE I::r'._ RKOTORNE NEPRCHINEY 1 HPHS MAQCEQCTH ﬂ.‘l.]_l-':,. 0.-1HUH'|:N.'.MEHHO c,Tq:pme AR CEOOEIAT CROHMH KQHIMIMH

BACCIL MANPARAsEOUHE (N 1 0. Halitn v w g% ecau miBcoTHLL THASSHHA CICTVIOUTHY BRanane: A8 = 10 cu, f= 607, "0 =
10eamfe, &g == 20,43 cm.fc:, oy = I.ﬁ [ ', B =12¢"

28 (TamboBck. WH=T XM, MAIHEOCTR., 1986). B vexapwsie OASC kPHBOIIANL ) paBEa | ¢ L Gd=r=1lem CO=1r
ZAOK=60% 0A L AB DC 1 00 OnpeaeanTs VEIOBYIO CKOPOCTs kvaHck OO ecnn 57 = 1 e/’ 08 < V™ <3 cwie

29 (TambopcK. MH=T YIM. MAMEEocT., 1988). MNodwiw A 0 5 ARREYTCH 00 MOPRECHTATEHOR HanpaeTEomcill £ B pasHbIC
CTOPOHE ¢ MOCTOAHHEIME CROPOCTAME Vy =V H Ve = 1v, ONpeoenaTs And I4HHOTG NOTMKCHHES MENAHHIMI YTIOBVID CEOPOCTE H

YIA0BOE YEROPEHNSE Crepmun OO0 ROTOPEIR MOMET CHOBIHTE B Mydime Af 0 nOBOPAMHBATLEH BMEETE ¢ HER BORPYT HENOABHMHO
TOURH O AC=CH =1

30 (Poccun, 1995, 5§ Gavios). KonsueodpatHedl ®ENOH paIHycoM £ BPAMASTCH € NOCTORHHMON YVraoeol CROPOCTEEY 0 BOEPYT
OCH. MEPOCHIHEYIAPHON Ero IIoCKOCTH H npoxoaswel sepes Touky O, Acwauyvio Ha ocH wénoba. Kpeeowsn OA. everowmmii
NPOADABHYEY NPOPEts, BPAUHETCH B OPOTHBONONOWHOM HANPARIEHUH © Yraosol CkOpOCTRI0 200 OTHOCHTENRHD mEn0ba BOKPYT
ToukH (1 Haxoaamelicd Ha oMo gmamerpe ¢ Todmodl O # o ombero cmanammolf ¢ owénobos. Crepseds (mTHfT) AL
NEPICHINEYTAPHBE NIOCKOCTH KOTbUA. CHONbIHT OJHOBPEMEHHO B HCIODE W NpOpeid KpHBEOWEHNA. [IpeHeBperan ToTMHHOH
EOIBUA, ONPEISTHTE BETHYHEY VOROPEHHR wTndma A kak (WHELWHID YIaa nos0poTa awaverpa O O (118 vraos, MeHELIHY T4 ), ecan
B HAMANLHEG MOMEHT Bpesend npavse O O n 04 cosnagann.

31 (Poccna, 1995, 5 fanwe). KpHEoWRmHO-WATY HEEE MEXAHATM COCTONT MY EpHBOWHNG (A4, pasHOE emv JIHHE W0ATYHA
AB u sasoe Gonblero wx maryea BC Cropoctd Touek A o OPaBHBL NOCTOSHHE H HANPARTCHLL B PATHRE CTOPOHEL B nonomesnm,
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FEAMIHHDM Hi 9EDTEHE, KOTQd KPHBOINRN (4 pacnonowed BEPTHEATEHO, 4 matye AL emy Depnesinkyispen. onpeiennTs
OTHOWEHHE ¥ OB YeROPEHuE warynos A5 w 5C

31 (Pocons, 1999, 6 Gawvioe). [onykpyrasi Toakarens A paanyca £ =2 M IBHHCTCH YCEOPCHHD N0 MOPHADHTANEHOMN TI0CKOCTH

£0 CHOPOCTER v = J2 e n vexoperneM 4 =+/2 wic’. HuscTpeay emy, THK %e& YCRODSHHD ¢ TEMI We CROPOCTEED W VCROPERHEM,
meHHCTCA momvH & TlomwH cocomHEEH IapHHpHS o0 cTepwAeM BC 1imHoi 2R, WOTOpRN OMMDACTCH HA TOMKATeTR, CMpeIcinTh
CHOPOCTE H YCROPEHHE TOUKH '8 NOIOECHHH MEXAHHIMA, [IPH KOTOPOM CTERMEHS OOPAIET ¢ MOPHIHTAILK Yo 457

33 (¥pan, Opentiypr, 2000, 5 Bawon). flesciika A58 qumoil [ cROOBIMT CBOMMH KOHUAMH 00 ABYM  BIHMHO
MEPOICHIHKY THPHEM HANPABRROWNM v 1 O, BPRWAKMLUMCH BOEPYT TOMKH (3 ¢ NOCTORHHON Yra0sod CEOPOCTEIY 0. JamoH
HIMCHCHET Y T3 B OTHOCHTCIBHOM JIBHKCHIN @ = @y + 6. [Jas Toukn AL acmmucil A5 B oTHOmeHAR 1 © 3, ONPCICANTE TPICKTOPHID
H CHOPOCTE B AGCONKTHOM JIBHACHHH, PACCMOTPETh J84 cav4as | KOria BPACHHS NPOHCKOIHT NPOTHE X003 43C0B0H CTPEKH H
2} N0 X0ay YICOBOH CTPEAKH.

34 (¥paur-Tlowocese, Openbypr, 2000, 5 Gavon). B wapiiproy napaiieiorpasye crepsens O Bpaiiaered 8 miockocTH
AAPAIICIOMPAMMA ¢ NOCTOAMHON yroopol CROPOCTEID 0, 4 crepmene O — ¢ nocToxmrel yraomoli CROPOCTLIO @ BOKPYT
senoaanwHOA Tosen (2 Mo crepwase A newseTCs parEOMEpHD Toukd M oo cropocTain v, O = g, OC = H OnpeacinTh BEIRYHHY
H Hil IPRBICHHE A0COMTHOH CROPOCTH B A0COTKITHOMD YCROPCHHE TOMEH Af B 3ABHCHMOCTH OT Y13 & W OT paccTosnnn AM =x

A
/*/:‘1 EIH"‘--\.___

35 (Tasmilonck, =T XM, MamunocTp., 1992, 8 Ganson), Jnd Aso0pasCiiore Hd PHCY HES MI0CKOMD MEXAHHIM JAHD Vo=V
= cONSl, Gy = @ = = 00onst, O = (= r, BC= 25 OnpetennTe Mg O B Ea
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36 (TavboBck. HU-T XHUM. Mamunoctrp., 1993, 7 6a.uion). MsoruyTslit noa npsMbivM yraom crepmcHs AJON BpatacTest ©
VIIOBOH CKOPOCTEEO () BOKPYT ocH O. CTepaeHb AS TTHHOK /H KOHIAX HMEET IIAPHAPHO 3aKPEILIEHHBIC ITOMT3VHBL CKOMBIAIIHES IO
CTOPOHAM MPAMOro YL1a, MPH 3TOM OTHOCHTCILHA CKOPOCTh NOM3yHa A pasHa v. HaliTw nmoJomCHMC MPHOBCHHOIO LCHTPA
crkopoctel CetepikHs AB 1 BbIMKCIUTL paccTosiHie OC

N

37 (TaMOOBCK. HH-T XHM, MAITHHOCTD., 1993, 8 Gar1oB), JIa TaHEOTO DOIOKCHES MEXAHH3ME OMPEICIUTE CKOPOCTE TOTIKH
B ¥ ¥yr1oBbIc ckOpocTH 3BeHBCB ABu BC ccan oy = o=, OA =/ AB =4

(¢

38 (Bpsnck, HI=T TPANCHOP T, MMNHIOCTD., 1987), Jluck painycd R = 1 M RATUTCs OC3 CROIBAKCHUA N0 APsMOIMHCHHOMY
PCIALCY, NPH TOM B JdHHLIH MOMCHT BPCMCHH CKOPOCTH Cro UCHTpA (O paBHa v, = 4 M/C U VCKOPCHHC 4, = 2 v/c. B Touke A wapHupHo ¢
JAMCKOM CKPCILIEH MPAMOJIHHCHHBIH cTepicHe AB, KOHCU B KOTOPOro NCPCMCLLACTCS BAOIb TOrO K¢ peikcd. [1o crepiknio AS B
HanpaBacHHN OT B k A asuiketcst Touka A Haiitn paccrosnuc AM. npH KOTOPOM B MOKA3AHHOM Hd PHCYHKC MOJQKCHHH CHCTCMbI
A0COMTHOC ¥CKOPCHUC TOUKH A OV 1CT HAMPABICHO BIOAL CTCPHs AL,

39 (MBTY, 1986). B KpHBOLIHNHO-LIATY HHOM MCNAHH3IMC WATYH BLITIOIHCH B BHAC AKcKa paauyca R = 04 = 0.2 M ¢ LCHTpOM
Ha nonsyHe B K ofoxy aucka npueapcHa TpyOKa, B KOTOPOH MOKCT NCpPeMCLWATECH WapHK (Touka) A OnpcaciuTe adeolOTHLIC
CROPOCTL M YCKOPCHHS 1IAPMKA TPH 1 = | ¢ MOCHC HAYA1a JBMKCHUs, KPUBOUINT BPAIACTCs N0 3aKony ¢ = (£ + 2,14)/2 paauan,
CCIM BCCTH OTCHET OT BOPTHKATH, KAK 3TO MOKA3AHO HA PHCYHKC, & LWIAPHK JABHMKCTCH TaK, UTO PACCTONHHC OT LUCHTPA A H3MCHACTCS!
COIACHO YPABHCHHIO AM = (T + F/2+ 1— 1.5)/5 M.

40 (Tomck. noamrexn. wi-r, 1983). MNaactuna / ABMKCTCI MO HAKMOHHOH MIOCKOCTH nO 3akoHy s(/) = 0,1 £+ 0. (m). Tlo
MIACTHHC KATHTCH 0C3 CKOALKCHHUM KAaTOK 2 paguyca &= 0,2 (M), OOMOTAHHBIH HCPACTAMHMONR HUTEIO. KOHCLL A HUTH 34KPCIICH HA
MI0CKOCTH. B MOMCHT BPCMCHHM £ = 1 (C) MCXUHH3M JAHUMACT NOMQWKCHUC, Y KABAHHOC HA PUCYHKC. ONPCICIUTL Y IIOBYHD CKOPOCTh
H YLIOBOG YCKOPCHHC KATKA 7 B MOMCHT BPCMCHHU /).
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41 (CHT, 1992, 5 6anion). psivomuncituelil crepwcb OA BpallacTes ¢ TOCTONHHOM yIIOBOH CKOPOCTBIO (3 B MIOCKOCTH
&, Tlo CTCP*HIO B TOH *C MIOCKOCTH KaTHTC: 0C3 MPOCKATB3BbIBAHMS IWCK Paguyca K Tak. ITO PACCTOSNHHC OT LCHTPA AMCKA A0
OCH BPALUGHHS CTEPKHA MEHseTcs 1o 3akoHy: OB = R (1 + #). Onpenenmnte K4k (JYHKUHK) BPEMEHH OPOSKUHK A0COIKTHOTO
YCKOPEHHA NEeHTpa 5 JicKka HA mpsiMyio OF H KOOPAHHATEI MTHOBEHHOTO HEHTPA CKOpOCTed JHCKA B €ro a0COTIOTHOM ABIKEHHH B

CHCTEME KOOPIHHAT, CBAIAHAON O cTepHEM (A,
s i
(2 .
_/ 1 X
(O]

5.5, COEPMUYECKOE JBMXEHHME

1 (CCCP, 1989, 6 Ganxos). Hlap panuyca R, 3aKpelNéHHBIY [IAPHUPHO B LEHTPE. COBEPIUAET c(hepuueckoe Apmxenue, Ero
YIJIOBAS CKOPOCTE () H YTIOBOE YCKOPEHHE € HAMPABIEHE], Kak YKA3AHO HA UepTewe, € = . OnpertenuTh Hd NOBEPXHOCTH LIAPA TOUKH,

VYCKOPEHUA KOTOPBIX MAPATICTEHEL (1,
z
14
X
X .
»

2 (PCOCP, 1988, 3 daanor). [Mapuk mepexareiBaeTcd O€3 NPOCKATB3BIBAHHA B TOUKAX KOHTakTa 4 B 5 ¢ KOHHMYECKOH
MOBEPXHOCTEE) H ITTOCKOCTBED. BPAIUASCH BOKPYT OCH Z CO CKOPOCTBO (0 Hafiti Touky A7 mapmka, AMEHONYIO HAHOOIBIIVIO
a0COTIOTHYIO CKOPOCTE M BEMHCIHTE Vy, HaHTH Tarkske yCKOPEHHE TOUKH M OTHOCHTENBHO LEHTPA IIAPHKA. A0COTFOTHBIE YCKOPEHHI

TOUCK A4 1 5, vIIIOBOC yCKOpPCHHC wapHka, Jado: r=1 cv, a0 =060°, R=3/3 - 1/5) oM, B = \}2/(2—@ paa/c = consl.

1z

3 (PCOCP, 1989, 5 danao). lap 2 Bpamaercs BMeCTe C BEPTHKANEHOM OCBI0 () B M NEPEKaThIBAETCS MO TOPHIOHTATLHON

IIOCKOCTH €3 MPOCKATEIHBAHAL. OTpeIenuTs MaKCAMATLHYIO OTHOCHTEIBHYIQ CKOPOCTD (PU3HOCTE 40COIIOTHEIX CKOPOCTEH) ABYX
Touek wapa. Jano: r QB O 4. v,
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4 (M., 1964). lllap pamsuyca 7 KaTHTCA O€3 NPOCKAIL3BIBAHEA B IHIHHIPHIECKOM CTAKAHE PaaHvca R, Kacasick OJHOBPEMCHHO
€70 AHA H CTEHKU. BEMHCIHTL a0COMIOTHYIO BETHYHMHY € ¥ITIOBOTC YCKODEHHA IMApd, €CTH CKOPOCTH LIEHTPA IMapd MO BETHMHHE
HOCTOAHHA U PABHA V.

5 (CCCP, 1982, 7 6anaog). B andepeHnuamsHoil mepenage. coctoameii 13 BOIuNa / B KOHHICCKHX WECTepEr 2 H 3, 3aTaHBI
JBA BPALICHHWS, (% = const. ) = CONSL. HPHIEM 0) > (). 3HAA VIOl O H [ B OCCBBIN CEUCHHAN LIECTEPEH. HAHTH A0COIOTHOS
¥IIOBOS VCKOPSHHE MIECTEPHH 3.

6 (CCCP, 1983, 6 6axnos). TTpamoti kpyToBoii XKoHyC / ¢ yrioM 2o = 60° TpH BEpIIHHE H PAJIAYCOM OCHOBaHHA R = | M
KATHTCA 03 CKOIBKCHHA MO KPYTOBOMY KOHVCY 2 ¢ vroM 2B = 120° mpu eepimHe. HaHTH paInye KPHBHIHBEL TPACKTOPHE
abCOTIOTHOTO JBIKEHHS TOUKH A7 OCHOBAHHSA KOHYCA / B TOMOMKEHHH, KOTJa PaIuye (3 A4 TOpH30HTATEH.

7 (CCCP, 1987, 8 6axaom). CumomHoli koHYC ¢ ¥yraoM 90° mpH BepumHE KaTHTCA Oe3 CKOIBKEHHS MO TOPH3OHTATBHOR
ILIOCKOCTH ¢ NOCTOSHHOM MO BEIMHYHHE YII0BOH CKOPOCTHIO 0. OnpeaeinTs reOMeTPHICCKOS MECTO TeX TOYEeK KOHYCA. YCKOPSHH:
KOTOPHIX TIAPATIETBHEI ONOPHOH ILTOCKOCTH.

N
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8 (A3. CCP, 1988). Ha#itu HOpManbHOC YCKOPCHHC TOUKH Af KOHyca. KOTOpbIH KAaTHTCH 0C3 CKOJBNKCHHS MO OPH30HTANBHON
TUI0CKOCTH, BPaLLdsICh NPU 3TOM BOKPYT OCH » € IIOCTOSIHHOMU Y I10BOH CROPOCTLIO =T C 06 =30cm.

9 (JI., 1986). B n300paxCHHOM HAZ PHCYHKC MCXaHM3MC KOIccO / M BOIWAO .JJ BPalWAlOTCH BOKPYD OcH (M C VIIOBBIMH
CKOPOCTSIMH (D) ; H {h, COOTBETCTBCHHO. HalTi aBcomTHOS Y II0BOC YCKOPSHUE Koneca J. CCuTH )y ,= =3 ¢l m,= 517, o= 30°

10 (TambBoBeK. HU-T XBv. vammnocTp., 1987). KpyroBok ®OHYC ¢ HCOABUKHOW BEpWHHOH O M PaIMveOM OCHOBAHHS 8 CM
KaTHTCH 03 CKONLACHHS MO I0CKOCTH. LICHTP OCHOBaHMS ABHKCTCs CO CKOPOCTBRO 2f ¢m/c. Owono ueHTpa A BIOIbL AuaMerpa
OCHOBaHHsI S COBCPLIACT rapMOHHUCCKUC KoTchanust Touka A7 no 3axoHy §= AM = 2 cos(n#2) cM. OnpeIcnuTs MOV b A0CONOTHOTO
VCKOPCHHS TOUKA A{ 1 MOy 1b A0COMIOTHOMS Y IMOBOrO YCKOPCHHs KOHYCA B MOMCHT /= 1 ¢, CCITH ¥ MO NPH BCPLUMHC KOHYCA PABCH /2,

Cc

[N
-8

;I
—|| N )

><r‘ >

.
| M- ) »

Sg — ;B

11 (TamBoBeK. MH-T XUM. MANTHHOCT ., 1989), KpyroBoH KoHyC. BEpLUKHA KOTOPOro A BeE BPeMs! HANOANTCS! B LCHTPS KO.1CCA
/ paauycoM 1, KaTHTCH O3 CKONbACHHA MO NOBCPXHOCTH 3TOr0 koacca. O8pasyoLLas KOHYCA PaBHA £, YO MPH Cro BCPLUHHE O =
n/2. Koacco /, npHBOIMMOC B ABHKCHUC KPUBOILUNOM (24, BPAalLaIOLIHMCS BOKPYT HCNOABHKHONH ocH (O ¢ YrNOBOH CKOPOCTLIO (.
KaTHTCH B3 CKOILMCHUS 110 HCTIOABHAHOMY KONCCY 7 ¢ TCM K¢ padnyveoM. OnNpeicnuTh yrioBoe YCKOPCHHC KOHYCA M MOIY.1b
a0COTIOTHOTO YCKOPCHHA TOUKH 5 KOHYCA B MOMCHT. koraa Toukn (U A. C HaxozuTes HA 0anoH nmpamoit (OC > OA). cenn uenTp D
OCHOBAHH3L KOHYCA ABHIKCTCH NO QTHOLUCHKIO K KONCCY / PABHOMCPHO CO CKOPOCTLIO V. = 7 (. HampaBncHUs! BPAIICHHA YKa3AHb! Ha
PHCY¥HKC CTPCIKaMH.

12 (Tamoos, TI'TY, 1996, 8 damnos). Konvc AQOF watutca 0€3 CKOJBMKEHHA MO TOPHIOHTANIBHOM IIOCKOCTH XOF ¢
nocToAAHoH afcomoTHOH yrmoBoH CKOPOCTHKD (), BCE BPCMA KACAsCh 3TOH MIOCKOCTH ne ofpazviouicii. Bepwwha O kxoHyca
HCMOBWXKHA., £ AOB pascH 90°. Halitu Ha amaverpe A58 OCHOBAHM: KOHYCA TAKYHO TOUKY Af (HafTH BA), HAMPABICHHC BCKTODA
VCKOPCHHSI KOTOPOH cocTaBmsacT yrod 45° ¢ MI0CKOCTBEY N(V. 3aTCM BHIMHCIHTE MOJYI1b YCKOPCHHA 3TOH TOYKH NIPH Paguyce
OCHOBAHES KoHYCA R=1Mum=1c™",
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5.6. [MIPOGECCHUOHANLHO-OPUEHTHPOBAHHBIE 3A0AYN

1 (CCCP, 1990, § Ganaon). Kvnauok, npeactapisomiui coboli AMCK patuyca £, IKCUCHTPHUHO MOCAMCHHLIH HA Ban,
BpALIAETCA C YITIOBOH CKOPOCTBIO (0. OTHOCHTEIBHEIH 3KCUEHTPHCHTET KyIadka /¥y papeH € ONHparomuiics Ha KyIa90K
ECpTI/ll{ﬂJ‘leblﬁ TOJIKATCIb KJ]HHOEH,ELHOH rOnoBKOH OPHBOINT B JABHKCHHC l'IO,Eal.V}Kl/IHCHHbli/i NOA3YH. Ocb NoN3YHd
NCPACHANKY. LPHA NIOCKOCTH KIMHA, KOTOPAA COCTABNACT C MOPUHIOHTOM Yo ¢ ONpeACnHTb CKOPOCTb MON3YHA B 2ABHCHMOCTH OT
VIV ) DOBOPOTA KyJTd4Kd (Ha YEPTEKE H300PaKEHO HATANBHOE TIOIOKEHAE KYIATKA).

2 (PC®CP, 1984, 5 6a.1108). B NI0CKOM KYTHCHOM MONAHH3MC KPHBOWIHI ITHHOH OA4 = 0.2 M BPAWACTCA PABHOMEPHO ¢

yr10BoH ckopocTbio @ = 10 pan/c. CrepscHb CB ABMKCTCH € MOCTOMHHOH CKOPOCTBIO v = | m/c. OnpcACIuTh B yKABAHHOM
NOIOKCHHH MCXAHH3IMA YIIIOBY ) CKOPOCTD U ¥IIIOBOC ¥CKOPCHHE Kyuebl CL0

3 (Tamboser, un-r xuM, mamHuocrp,, 1987), B cyMmupyrowey Mexanu3Me 00a kpusowHna OA; 1 OA> 0AMHAKOBOH A1HHBL,
PABHOH TIOTOBHHE PACCTOAHHA MEKIY HATPABTAROLIAMEA M U N B HEKOTOpHIH MOMEHT. KOTAA YTIBL 0y = 0tz = B = 30°. 004 xpHEOLWIHTA

HMEOT OJMHAKOBHE HANPIBICHHS BPAIEHHS, PABHBIE YIIOBHIE CKOPOCTH (I H YIIOBEIE YCKOPEHH, PABHBIE HymO. ONpEenenuTs B
3TOT MOMCHT ¥ [NIOBYHQ CKOPQCTh U VENIOBOC YCKOPCHUC 2BCHA £X,

4 (PCDCP, 1982, 3 Gauaa). Crepwens OF BpallacTesd BORPYT OocH O MO 3aKOHY ¢ = 7 — { pal W HeclT Ha cclc MOMmsyH.
WAPHUPHO CBsi3aHHBIA ¢ 060a0m xoncea B Touke A, CyuTas, 4TO B MOMCHT BPCMCHH [ = 1 ¢ CTCP#CHb BCPTHKAICH. & TOMKA A

HAXOOHUTCA Hd TOPH3OHTANBHOM JHAMETPE KOMecd pasuyca R = | M, HIHTH CKOPOCTh H YCKOPEHHE LEHTPA KOIECA, KATIWErocsa Oes
CKONBACHNA N0 TOPH3OHTATBHOMY PCIBCY.
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5 (Kaz. CCP, 1986). Juck / paanvca R = 0.4 M xaTuTcd 603 CKOIBKCHMS TIO MIIOCKOCTH M IPH MOMOLIH MON3YHA .7, LWAPHHPHO
NPHKPEIIEHHOIO K 0004y ANCKA B TO4KE A, IPHBOIAT B IBHIKGHHE MIOTHYTHIA MOJ OpsMEIM VIIOM crepieHb 2. CrTepkeHs 2
CKOAL3UT B HANPABLOLMX. CKOPOCTL LCHTPA AMCKA MOCTOMHHAN U PABHA Vo = 0,8 M/C. ONPCACIUTL CROPOCTL H YCKOPCHHUC CTCPICHSL
Z 4 TAKXKE YCKOPEHHE TOUKH A OTHOCHTEIBHO CTEPKHS 7 B MOKA3AHHOM Hi DHCY HKE NOMOMKEHHN MEXAHI3MA. €CIH /= 0.0 M.

6 (YCCP, 1988). Konup / 3 hopMc NOYLHAMHIPA PAIHYCA R ABHNCTCS B FOPU3QHTANBHBIX HAMPARMAIOLIUN 10 3aK0Hy &= 2/
Ero ofkarbieacT ponuk 2 HANOASWMACH HA HHKHCM KOHLUC BCPTHKANBHOTO Tomkarcns 5. OmpeJennTh CKOPOCTE H YCKOPCHHG
TOAKATETA. PasMepayu pomiKa IpeHedpeHs.

7 (JI., 1985), TonivE A. NPUKPENNEHEBH K KPHBOMHNY (A, BPAMAIOIIEMY ¢S ¢ YIIOBOH CKOPOCTHIO (), MEPEMEINACTCS BIOIE
kyaucel Oy .8 OnpeaciuTh CKOPOCTh MOA3YHa (B MOMCHT, KOMAd OCh KYJINCh! BCPTHKAILHA, [Tpuaate O C =a.
OB

fc o
s s PEN

8 Ga.-Cud. soua, Hosocubuper. un-r we.esnoaopox. rpaucn., 1990). Maroutodonnas IcHTA vanodl ToJInmHbl 8
Oonbtuoit 11HHBL L nepeMarbiBactes ¢ So0Mub 2 paauyca R Ha SoOHHY 7 paauyca r; MMCIOLLY O NOCTOHHHY KO YITIOBYIO CKOPOCTh ()
= (. Pagnuycel mycTelx Oo0uE paBEEL £, Onperenuts: 1) paguycel 600HH ¢ MeHTOH r A R KdK (JYHKOWH BPEMEHH. €C.IH BHATANE
MEPEMOTKH 1= 1) 2) YITIOBYK) CKOPOCTB (t OOOUEBL . KaK (DYHKIIHE) BPEMCHH,

3) MakCHManbHbIH PaanyC K KaTy LIKY, Ha KOTOPYO HAMOTAHA BCs JICHTA,

4) BpcmMst 7 NCPCMOTKH JICHThL,

9 (Hpxyrew, noanrexu, ui-t1, 1984). Hute AMC 3aKkpenicHa OOHHM KOHUOM B HCHMOIBHKHOH TOUKC A U Mpoacta €epes
KOIbUO M, CKONbL3MLICE ¢ MOCTOSHHOH CKOPOCTLIC Vi, N0 HCMNOQIBHMHOMY CTCPwHIO A5, Jpyroil KOHCU HHUTH NPUBS3AH K NOA3yHY C,
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CKOJBLUCMY MO BCPTHRAILHOMY CTCPwHIO DF, JlnuHa HUTH paBHa /. pacctosiHue AL = ABLDE. OnpcacinTb CKOpoCTb NOT3Y Ha
€'B JABHCHMOCTH OT paccTosnua AM= x.

10 (TamMGOBCK. HH-T XHM. MAIIHHOCTP., 1988). B Mexannve IBHKCHEE OT NOI3YHA { ICPEIACTCA INADHAPHO CBA3AHHOMY C HHM

3BEHY 2 3MeMEHT [MF KOTOPOTO TPOXOINT Tepe3 KAMEHB .7, BPAIIATONIMECA OTHOCHTETRHO TOPIIORTATEHOH ock O OnpeIeTnTs YIIOBYD
- . > - . — 430 I — g = 2

CKOpOCTB H ¥TTIOBOE YCKOPEHHE 3BeHA 2 MEXaHH3MA B MIOIONEHHH, Korda LBAO=45° ecan v, = 1 vfe, AO=1 M. DE L AB. a,=1 u/c”.

11 (TaMGOBCK. HH-T XHM. MAIIHHOCTP., 1988). Ctep:kan AB 1 BC BpAmAOTCA PABHOMEPHO C VITIOBBIMHA CKOPOCTAMH () H 2@
B PA3HBIC CTOPOHBI BOKPYT HCMOABHKHOrO wapHupa £ CrepkeHb DE COCAMHAICT ABA [IOI3Y HA, ABHKYLUKCC M0 AF n B, npu 31oM
CcpeaHeH TOuKOH M CTCPKCHB CBA3AH WAPHUPHO C APYTHM CTCPKHCM, ABHKY IMMCSI BCPTHKAILHO BAOb HANPaBastowunx K. Hakth
CKOPOCTH H yCKOpeHMs Touck £, ML £ B TOT MOMCHT, koraa £LAEL = 60°, a crepxkcere DF ropusonTaicH. DE= g

12 (Poccus, 1994, 8 6asion). Ha HCNOABHIKHYIO OCb (7 CBOBOTHO HACAKCHBI yBuaToe koacco 7 paauyea ru kpusowun OA
J1uHOH 27 He cBa3aHHBIe MekTy coboif. C marvioM AB wécTko ckperteno 3yduaroe xo1eco 2 Koieco / Bpamaercs paBHOMEPHO ¢
VIIOBOIl CKOPOCTEIO (0, H, 3dXBATHIBAA 3vORA KOIeCa J HNPHBOAHT B JBHKCHHE INATVH AF n xpusommn OA. Jind vkajaHHOIO Ha
YCPTCHKC TIONOKCHH MCXAHH3MA ONPCACIHTL CKOPOCTh H YCKOPCHHS NOI3yHA .

13 (BCCP, 1982), Ky1au0k ABHIETCA IOCTYIIATEEHO CHOPABY HAIEBO C TOCTOAHHOH CKOPOCTEIO Viy. YPABHECHHE EI0 KOHTYP4 B OCAX
XO, YV, HEM3IMEHHO ¢ HUM CBI3AHHBIX, H3BECTHO. [Tatouka OA ImuHBL [ IWMAPHAPHO CKPEILIEHA ¢ HETIOABIKHOM TOUKOH O M OTMHpAcTCA
CBODOIHEIM KOHLOM Ha Ky.1a4ok. HalTH ¥I-TOBYHO CKOPOCTE () TIATIOYKH B 3ABHCHMOCTH OT TONOKEHHS €€ koHUA A B ocax X(4 V. Hatite
3aTeM TAKYHO (HOPMY KyIduka (YPABHEHHE €T0 KOHTYD4). IPH KOTOpoi mat1odka O0¥.IeT BpaINaThes C IOCTOAHHOH YTIOBOH CKOPOCTHIO (.
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14 (A1. CCP, 1986). TTo HCIOIBMKHOM BCPTHKATEHOM CTOMKE 2 CKONBIMT BTYIKA f TI0 3AKOHY S)(/) = £ (cM). K BTyIIKC B Touke 4
LIAPHUPHO TIPHKPEILIER CTEPIKEHb 3. KOTOPHIM COMPHKACAETCA B TOUKE 5 ¢ MOTIVHOM <. MPEACTABIMIOUIAM COO0H MOIVIUTHHIpD
paTEyca R = 442 ox TIom3¥H CKOABUT MO TOPUZOHTANBHON MIOCKOCTH MO 34KOHY S(f) = 2sin(n#2) (¢M). OmpeIeInTs YTIOBYIO
CKOPOCTb H ¥LIOBOC YCKOPCHHC CTCP#KH .7 B MOMCHT BPCMCHH 4 = 1 ¢, cond o= 45°, /=10 cu.
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6. 3AJAYA AJIA TBOPYECKOI'O CAMOPA3ZBHTHA 110 JTMHAMHUKE

6.1. IMHAMMKA TOUYKH

1 (CCCP, 1986, 6 0amtoB), Pakera ABHKETCA NPSIMOTHHCHHO MOA NCHCTBHCM PCAKTHBHOM CHIBL. B HauanbHBIH MOMCHT paxera
HOKOHIACh, H €€ MACCA PABHANACH iIl), OTHOCUTENBHAA CKOPOCTh [/ HCTEUEHHA Id30B IOCTOSHHA, JEHCTBHEM BHEIIHHX CHI MOJKHO
npeHedpeus,

[Tpn xakoM 3HAYIEHHH MACCHl CIEAYET BBIKIIOUHTE J[BHTATENb, UTOOB KHHETHUECKAS 3HEPrHsl. MPHOOPETEHHAs pakeTol, Oblia
MakcHMarbHOH? KakoBa BemHIMHA 3TOH MAKCHMANBHOH KHHETHIESCKOH SHSPTHH !

2 (CCCP, 1988, 6 G6a/wros). TOHKAS NPOBONOKA H3OTHYTA B (DOPMC BHHTOBOH JIHHHH ¥ 3aKPCINICHA HCNOIBHKHO, OCh BHHTOBOH
JIMHHH BEPTHKATbHA. PagHyc BMHTA paBeH R, O — yrol MOTbEMA BHHTOBOH JTHHHH (YION MEIY KACATENBHOH M TOPHIOHTAIBHOH
IIOCKOCTBIO). Ha MPOBONOKY HAZETO KOICUKO MACCOH 717 1 OTIyICHO Oe3 HavaibHOH ckopocTd. Ko (pUUHCHT TPEHUS MEHAY KOICUKOM K
NPOBOJIOKOH paseH £ OmpenennTh MAKCHMATBHYRO CKOPOCTh ABHKEHH: Koieuka. (CrpaBKa: paguyc KPHBM3HBI BHHTOBOH JIHHHH ) =
R/coso; IEHTP KPHBH3HBI HAXOTHTCA B IVIOCKOCTH, IEPIEHARKY TAPHOH OCH BHHTA).

3 (PCOCP, 1982, 7 6anaos). MatepuansHas Touka M CKONB3MUT MO ACHCTBHCM CHIIBI TAKCCTH MO ILICPOXOBATOMY KEnody AL
PACHONIOKCHHOMY B BCPTHKAIBHOH MIIOCKOCTH, YPABHCHMC KpHBOH AB v = AX), ko3(pdHIHCHT TpeHHA paBcH A Touka M HaYMHACT
JBHIKEHHE H3 TOYKH A %&m00a ¢ HATATBHOM CKOPOCTRIO 1,

Hatitu 3aK0H H3MCHCHUS CKOPOCTH TOYKH M B 3aBHCHMOCTH OT ¢ MOI0KCHHs! Ha kpuBoH AB. Macca ToukH paBHa 7.

i
A

—
¢ X
4 (PCOCP, 1982, 3 6anma). OnpenenHTs MEHAMAIEHYIO CKOPOCT ¥/, KOTOPYIO HAZNO COOOLIHTE MOHETE B BEPXHEM MOJNOKECHHH
M, ¢ Ten, uToOBI OHA HE OCTAHOBHIIACH HA C()EPHIECKOH MOBEPXHOCTH pagHyca R BcreacTeHe TpeHHs. Koa((HumenT Tperns paseH £
MOHETY CHHTATL MATCPHATLHOHN TOUKOH.

5 (PCO®CP, 1983, 3 dana). Henoxsukeble Toukd B, €. D ¢ MaccaMy /17 B HEMOJABHXKHAS TOUKA £ Maccoif 277 IPHTSTHBAOT
cBoBOHYKO TOUKY A wmaccod m. Cunbl TPUTSDKCHHS, JACHCTBYIOMIME MEXKAY KAKABIMH IBYMS TOUKAMH, MPOMOPIUOHANLHBI
PACCTOSTHHIO MEXIY TOYKAME W CyMMe X Mace (K — xod()()HOHEHT NpONmOpHHOHATHHOCTH). B Hauane IBHKEHHS TOUKA A
HAXOIMUIACE B TOUKE B K ObINa HCMOABHIKHA.

C xaxoif ckopocThbio Touka A mpuaéT Ha npsiMyio CD? Onpenenuth MAKCHMATTBHYIO CKOPOCThL TOUKH.
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6 (PCO®CP, 1987, 7 dauioB). Mancubiuil mapuk A npukpermIéH k ocd () HEPACTAKMMOH HHTBIO ANHMHOH / B HAYAIBLHOM
TIOTIOKEHHH OH HAXOIHTCS HA TOPH30HTANBHOH och Ox. B BeprukameHyro creHKy xOy BOHTA TOHKAs Hriaa B Ha ocu y (OB = 0.5)).
[lapuk H3 COCTOsIHHSI MOKOs OTHyLIeH Oe3 Tonuka. TPEHHE B cHCTeMe OTCYTCTByeT. OnpeaenHTh KOOPAHHATY J, LIAPHKA B €ro
BCPXHCM MOJIOKEHHH B MOMCHT, KOF/1d OH CHOBA HAYHET OMYCKATHCSL.

7 (PC@CP, 1990, 5 dauvios). [Laiida, nMetoias ckopocTh V), Bbe3uaeT Ha NOPH30HTANILHY IO JCHTY LIMPHHOH / ABHIKY LUYIOCH CO
cxopoctsio Vi, Vi = V7, oo= 120°. [ocme cxX0ma ¢ NICHTH makda IpoJomKaeT IBHAKCHHEE IO HATIPABICHHIO, COCTABILAFOLIEMY VIO 3 =
60° ¢ HanpaBIEHHEM ABH:KCHUs A¢HTEL. Onpenenuts ko3 hUuUeHT TpeHMs! Walilbl 0 NEHTY.

8 (BCCP, 1982, 4 O0amna). MatepuatbHas TOUKA MAacCOM 77 ABMXKCTCA MO JIUTHICY TNOJA ACHCTBHECM NCHTPATBHOH CHIBI F,
HanpasneHHOH K Goxyey C Tlonyocn 2= 5d b = 4d B nonokenun A; TOUka UMECT cxopocth V). Onpeaenurs paboty cHiIbl F npH
MEPEMEITICHHH €& 173 MONOKEHHS A; B TOJOKEHIE As U €& HMMYIIBC 33 BPEMS 3TOTO MEPEMEITICHHSI,

Az

f.'= Vl'

At

9 (BCCP, 1985, 5 danmoB). B¢ MATCPHANBHEIC TOYKH ¢ OIHHAKOBBIMH MACCAMH 777, HAXOMAIIMCCA HA OJHOH BEPTHKATH HA
PaccTOAHMA [ APYT OT APYT4, OJHOBPEMCHHO HATHHAKOT ABHTATHCSA B CPEIe, CHIA CONPOTHBICHHA KOTOpoH R = km V. Ilpu 3toM
HAYATBHAA CKOPOCTh BePXHEH TOUKH PaBHA HyMO, 4 HIkHel — V), OmpenenmnuTs BpeMs IBHKEHHA IO BCTPEUH, IyTh, MPOHICHHEIH
BEPXHEH TOTKOH, 4 TAKKE YKA3ATh YCIOBHE BO3MOKHOCTH BCTPEUH.

10 (Besopyccknii nomTexHuMeckni uu-T, 1982, 3 0anna). MatepraibHas Touka Maccod M ABHIKETCA NPAMOTHHEHHO 1OJ

IJCHCTBHEM CHIEL F = = Fhinks HaganeHad CKOPOCTE TOYKE PaBHA HyTrO. OIpEIeIHTh HMIYJIBC CHIIHL H ¢& paboTy 3a BpeMs T = /&

OT HAYATA ABHKESHHUA.
11 (Kupr. CCP, 1988, 5 6as108). [opuszonTanbHag raaakas tpyOka CpaBHOMEPHO BPAIIAETCS! BOKPYT BEPTHKANLHON ocH AB ¢

YII0BOH ckOPOCTBIO . BHyTpH Tpy Oxcu HaxoauTest Tea0 M.
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Ompe/ieTh CKOPOCTL ¥ Tella OTHOCHTENLHO TPYOKH B MOMEHT €ro BbLUIETa H BpPeMs JIBIDKCHHS Tela B TpyOKe, €clIH B
HavaibHbIH MOMeHT V'=0; x = Xq, JuldHa TpyOku paBHa L.

|1
M D

—F —+—
g_)w

s

12 (M., 1984, 3 6aauna). B skBaropraibHOR MIOCKOCTH 3eMIH YETAHOBJIEHA CTAPUHHAS VKA TAK, YTO CTBOJ €& BePTUKAIEH U
KOHEIL CTBOJIA HAXOUTCS Ha Y POBHE 1IIOBEPXHOCTH 3¢MIIN.

Kyna ynanér sapo mocie BbICTpena — BIepear (IO XOAy BpalleHHA 3eMIH), ¢3aM WIH B kepio Iymkn? CoNpoTHBICHHEM
BO3/IYXA IpeHe6petn.

6.2. JTUITAMHKA TBEPJIOT'O TEJA

1 (CCCP, 1981, 7 d6amiroB). K ogHOPO/HOMY KONBIY pajumycoM K 1 BecoM () NIpHUKpEINIéH B Touke M rpy3 Beca P Koisro
JBMKEICA B BEPTHKAIBHON IIOCKOCTH, NEPEKaThiBasAch 0e3 IPOCKab3bIBAHKS 1O FOPU3OHTAILHON onope. JIBMkKeHne HA1a10Ch U3
COCTOSIHMS 1IOKOSL, HAYAIbHOC IOJOKCHHE KOJIbIA OIH3KO K IOIOKCHHIO HEY CTOHYHBOIO paBHoBecHs (Todka A npy 5TOM 3aHHEMacT
KpaifHee BepxHee HoloxeHne). OIpeleInTh PeaKuio OIOPEl B MOMEHT, KOIa To4Ka A KOCHETCS OILIOPEL

2 (CCCP, 1983, 8 6am1oB). ['veernunas nenb (OAHOpOIHAS JeHTa) AB BecoM P W UMHOM / vAepKHBaeTcsl BEpEBKOH Ha
IUIOCKOCTH, HAKIOHEHHOH K ropuzonTy 1o yriom o. Ha yuacrkax 2K u CF rpenne npeneGpexkumMo Malo, Ha yuacrke £, juimna
KOTOPOTO paBHa /, KodGHUIHEHT TPeHNs 3HATHTENCH H PaBeH £

Kaxnm gomken OBITH MHHHMANBHEI VIO HAKJIOHA IIOCKOCTH K TOPH3OHTY, YTOOH TOCIe Mepepe3anns] BepERKH ITellh CMOTIIa
NPEOAOIETE MepoxoBaThii yaactok A7), [pu pemennn 3aja4u TolmuHoR nenu npenedpeds.

3 (CCCP, 1986, 6 6a;1108). OJHOPOAHLIH IIap paguycoM /K HOI0KEH Ha IUIOCKOCTh, HAKIOHEHHYIO K TOPH3OHTY 1O VIVIOM O

. k
K()Z)lt)l!)ﬂ][”ﬁ.‘ll']’]:l TPEHH A CKOJLKCHUA U KaYCHH PABHLI COOTBCTCTBEHIO fu k, 1IpA 5TOM KR< £ C:E ()l]pL‘«j‘lCJII/IT]: VCKOpeHnue a

IEHTpa mapa.

e
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4 (CCCP, 1988, 8 6am10B). TOHKHI 0IHOPOIHBIH 00PYH PATHYCA 7' TIOCTABICH HA TOPH30HTAIBHYIO LICPOXOBATYIO TLIOCKOCTH
MO HAKJIOHOM (f K Hell M mpejocTasieH camomy cede. Ipy kakux 3HauYeHHIX KO3()(DHIIHEHTA TPEHHS MexKay 00pyUeM H MIOCKOCTEIO
00py4 HAYHET magaTh O3 NpoCKaTb3bIBAHAA?

il Z
¢ h
b
A
0
Al X

5 (CCCP, 1989, 6 6awtoB). OgHopoaHas miacTHHKA JABC MOMKCT BpalIaThCA BOKPYT BCPTHKANLHOI ocH y. ['panmmel OA u (B
ILTACTHHKH KPUBOJIHHCHHB! W OMHCHIBAKOTCH COOTBCTCTBCHHO YPABHCHHAMH ¥ = AX) u ¥y = A+ £x), rac x) — HCKOTOpas 3a1aHHAas

(Gyuxs. AB || OC, pacctossme mexay croponamu OC u AB — b, K nokosuueiicss M, = oof (o0 = const). Macca niiacTHHKH PABHA /1.

Onpeacnuts paboTy MOMCHTA Kak (DYHKI[HIO BPCMCHH f

6 (CCCP, 1990, 3 6aiia). ['py3 maccoili 1 MOKOKTCS HA TOPH3OHTAILHON HIEpoX0BaTOH miockocTd. KoapuumeHT TpeHus Memkmy
TPY30M H ILIOCKOCTBEO PaBcH £ OnpeacnuTs YCKOPCHHE 4 IPY3a B MOMCHT NMPHIOKCHIS K HCMY CHJIbI F, HAKJIOHEHHOH MOJ YITIOM O. K
TOPH3OHTY.

F

7 (PCOCP, 1982, 7 Gannom). /IBa mapHKa MacCaMH /7 KOKIBIH (MX pa3McpaMH MpPEHEOpPCUb) COCTHHCHBI HCBECOMBIM
CTCPMKHCM JITHHBI / B HAYaILHBLIH MOMCHT BPCMCHH CTCPKCHb CTOMT BEPTHKAIBLHO B YTIIY. 06pﬂ'SOBHHHOM TIAAKUMH TIJIOCKOCTAMH.
Hmxami mapuk 6e3 ToMMKa CMEIMAT BAOTH TOPH30HTATBHOK MITOCKOCTH HA HEOOMBINOE PACCTOAHHE, H TEIO0 HAMHHAET JBHTATBHCA
HaiiTi cKOPOCTh HHJKHETO MIAPHKA B MOMEHT OTPBIBA BEPXHETO MIAPHKA OT BEPTHKATLHOH MIOCKOCTH.

8 (PCOCP, 1982, 3 Oasuia). OnpeneauTh OTHOIUCHHE YCKOPEHHH OJHODOJHBIX 1IApA M LMIMHAPA, CKATHIBAIOIMUXCSH O3
NPOCKAJIb3LIBAHHA 110 HAKIIOHHOI miockocTH. TpeHHe KaueHH OTCY TCTBYCT.

R R

9 (PCOCP, 1983, 5 6anoe). Ha onHOpOAHBIN JUCK MAcCOH /17 HAMOTAHA HEBECOMAS HUTh. E& KoHel A ABIDKETCS BBEPX IO
3akoHy S=0.57 M. OnpeaeTnTh 3aKOH IBHACHHS USHTPA THCKA M HATsuKeHue Huth 7. IIpu =0 muck Henoasmwkes, Z-(0) = 0.
Lz

A
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10 (PC®CP, 1983, 7 6anaoB). K KOHLY HEMOIBHXHOTO OJHOPOZHOTO CTEPKHsI MACCO¥ /m W AMHHOH [ mexamero Ha
TOPH3OHTAILHON LICPOXOBATOH MIOCKOCTH ¢ KO3IM(HIMEHTOM TPEHHsI £ MPAIOKEHA NEPIICHINKY ISIPHO K CTEPIKHIO TOPHAOHTANBHAS CHIA
P JlaBneHue CTEPXKHs HA TUIOCKOCTH PABHOMEPHO PACTPEAETICHO mo ero amuue. OmpesenuTb MONOKEHHE MTHOBEHHOTO LEHTPA

ycxopenm‘fr Bmna CTCPIKHC B MOMCHT Ha4ala Cro IBHKCHHSL

11 (PCOCP, 1984, 3 6ayina), OTHOPOAHBIH AMCK PAAHYCOM R, BPAlIAIOIIHHCs BOKPYT OCH CZ ¢ yrIOBOH CKOPOCTBIO (W,
MOCTABUAM HA HETIAAKYIO FOPH3OHTANBHYIO MIOCKOCTb, Koa(hhuuuent tpenust paseH /7 ONpenenuTb 3aKOH M3MEHEHMS YIJIOBOH

CKOPOCTH U HAUMECHBINY IO YIMOBYIO CKOPOCTH THCKA, HE YUUTLIBAA COTIPOTHBICHUA KQUCHUA,

Y

"
| C"c X

12 (PC®CP, 1984, 5 daanos). OmHOpoaHBIH Auck paguycoM K W BecoM £ kaTHTcs Oe3 CKONBKEHHS B BEPTHKATBHOH
MIOCKOCTH O FOPH30HTATLHOMY PEIbCy H3 COCTOAHHA mokos. K AHCKy mpHkpenneHa marepuanbHas Touxa A Becom P HawansHoe
TIONIO’KEHHE CHCTEMBI TIOKA3aHO HA pucyHKe. OmpeaennTs HanOOoIbIIee JaBNCHHE HA PENbC H COOTBETCTBYIOLIYIO CHIY CLEILICHHSI.

C

LIS
13 (PCOCP, 1985, 7 6a108). OnHOPOAHbLIH TOHKHH CTEPIKEHD ABUKCTCS B BEPTHKAILHON MIOCKOCTH, BHYTPH [1a4KOH TPy Obl
pazuycoM R. OmpenennuTth HAYAIBHYIO CKOPOCTh 1, KOTOPYIO HYJKHO COOOMIMTH LEHTPY MACC CTEPIKHS IPH €r0 TOPH3OHTATBHOM
MONOKEHHH, YTOObI OJHH W3 KOHLIOB CTEPKHSI Ha4al OTXOAHTh OT TPy Dbl IPH BEPTHKANBHOM MOJOKEHHH AB.

COITpOTI/lBHeHPIE KAQUY€HHUIO HE YIHTLIBATD.

14 (PCOCP, 1986, 5 6annos). Tsoxénbiii 0OZHOPOAHBIH IIAp. MOTYYHB HAMTOXHO MATYR HATATBHYK CKOPOCTb. CKATHIBACTCS
0€3 CKOTBKEHHS C TOPH30HTATBHOH IIoma ki, HaHTH yroa ¢, ONpeaesIomuii oI0KEHAE Mapa B MOMEHT OTPBIBA OT OIIOPEL.
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SR,

15 (PCDCP, 1987, § 6aioB). OIHOPOJHBIA JIMCK PaHycoM I H BecoM (7, BpAAOIHICS ¢ YITIOBOM CKOPOCTRID Mg, ME/LIEHHO
omycTHm (6e3 ToIKa) Ha TOPH3OHTATFHYIO IMMEPOXOBATYIO IUIOCKOCTh M B MOMEHT KacaHus ocBoOo . Onpeaenuts padoTy cHt
TPEHHS 32 BpeMsI POCKaTh3bIBAHNS THCKA T TocKoeTH. Kond e nT Tperns ckoThkenns £ TpeHne Kaue s Majo.

16 (PC®CP, 1988, 5 Gamion). Toxénsii momyIHIMEAP HAXOATCS B TOKOE B BEPXHEM TIONOMKEHHH M IOCIE TPHIOKCHIS
BEChMa Malloro IMITYJIbCa CHIIbI [IEPeKaThIBAETCS 110 HEIIOIBIKHOMY ITHIMHAPY 0e3 NpOocKaIb3bIBAHHA H COIPOTHBIEHHS KaueHHIO.
Hexopneie gaaneie: r= 0,025 - 9,81 M, OC'= 0,5r (C'— neHrp Macc Tella), pajdyc UHEPIUH Tejla OTHOCHTEIILHO LHEHTPalbHOl ocu

HHEPIHH Z, 1= (0,5 v 37 M. OupelennTh yII0BYIO CKOPOCTE HONYIIHIHH/IPA B HOJIOKeHAH, kKorja ¢ = 30°.

a) y 8)

17 (PCDCP, 1989, 5 Gamaon). Tonxuii oHOpOMHBIA TsOREIBIA crepykens A umHoH / NpHAKpEIUIEH HEBECOMOW HHUTBIO K
paBHOMEPHO Bpamaromieifcss Beprukansaoi ocn. Onpesienurs: deMy paseH yron OAL3 (Ha pucynke o papen 180°)? Jlano: yrom o u
PaImyC I,

18 (PCDCP, 1989, 5 6anaoB). [lo ropH3oHTANEHON INIOCKOCTH KaTHTCA 0€3 CKOILKEHMS OJHOPOIHBIN MIap pajdycoM I co
CKOPOCTHIO I H TIepeXo NT Ha HAKIOMHYIO TIOCKOCTE, 00pas3yIoNyIo ¢ TOPH30NTOM YTOT (.

Kakoe HapboIbIIee 3HAUCHAC MOKHO IPHIATH YLy (f, 4TeOHl IPH IEpexoJ¢ Ha HAKIOHHYIO IVIOCKOCTD IIAp HE OTOPBAILCA OT
O1ophL?
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19 (Dcer. CCP, 1985, 5 6annos). OXHOPOIHOS KOJIECO PAXUYCOM 7 CKATHIBACTCS MO0 HAKIOHHOH IUTOCKOCTH H3 COCTOSHHS TTOKOS
(monosxenue |) Ha ropuzoHTaNBHYIO TIOCKOCTh, Koneco nBuskeTtcs 63 OTphIBA OT TOPH3OHTAILHOH MIIOCKOCTH, YTOI (L u3BeCTeH, P
= PC; = [ Koneco He npocKaib3blBacT.

Haiitu cropocTs LICHTPA koAeca B nonoxkeHuu 11,

T A A

20 (BCCP, 1983, 4 6amma). MaxoBHK, HMCIOINMI YITOBYVIO CKOPOCTB (), TOPMOSHTCA CHIAMH, MOMCHT COTIPOTHBICHHA
KOTOPBIX MPOMOPUHOHANICH KOPHK) KBAAPATHOMY M3 VIA0BOH Ckopoctr. OnpeacimmTs CPCAHIOK YITIOBYH) CKOPOCTH 3@ BPCMSs
TOPMOKEHHUSL,

21 (BCCP, 1984, 5 6annos). O1HOpOAHEI CIUTOIHOH LWIHHAP TIOJI0CH HA INEPOXOBATYIO MIIOCKOCTh, HAKIOHEHHYIO IO
yraoM 43° k ropusoHty, KO3(HULUHEHT TPEHUS CKOIBXKSHUS MEXKIY LIAITHHIPOM W IUIOCKOCTBIO paseH 3/12. Byaer mu umnuHap
ckarbiBaThca Oe3 ckomekeHma? Kak OyIeT NMpPOHCXOANTH ABIKCHHE B CIyYae ONHOPOAHOTO TOHKOCTEHHOTO IpmuHapa. Ock
UHMHHAPA MEPICHAUKYIAPHA THHUH HAHOOTBINETO CKaTa.

22 (BCCP, 1985, 5 dannos). OqHopoaHasi KBaJpaTHas TIACTHHA CO CTOPOHOMH W2 nocne BO3ACHCTBHA HMIYIbCA CHITBI
JIBHKETCS TI0 MHEPIHH [0 abCOTIOTHO [aJKOH TOPH3OHTANBHON IUIOCKOCTH. B HEKOTOPHIH MOMEHT BPEMEHH CKOPOCTh OAHOH M3
BCPWIMH KBaApaTa pasHa [f VCKOpPEHHE ATOM TOMKH PaBHO 4 M HX HAamMpaBicHWd coBmafaroT. OnpeaenuTh CKOPOCTh LICHTPA Mace
TLIACTHHBL.

23 (BCCP, 1986, 5 6annos). K ocn C moKoAmErocs Ha TOPH3OHTAIBHOH LICPOXOBATOH ITOCKOCTH
JUCKA OPWIOKMIM cuny F = kmf (m — macca gucka, [ — Bpemsa, &k = const). Koaduuuent tpexus
ckommkeHMsI pageH £ OnpeaciuTes Bpems T, B TSUCHHE KOTOPOTO JHCK KAaTHTCS 63 MPOCKaTb3bIBAHHA, H
repemereHye S ocH AHCKa 3a 3T0 BpeMst. TpeHHEM KadeHHs: IpeHeOpedb.

24 (BCCP, 1988, 4 6aana). Crepxens OA BPaIacTest BOKPYT BEPTHKAIBHOM OCH MO/ ACHCTBHEM
MOCTOSHHOTO Bpawaomero Momenta M. Onpeaennrte yrioBoe YCKOPEHHE & CTEPIKHS, SCIH CTCPIKEHb
COCTABIICH M3 JKECTKO COCAMHEHHBIX MEXIy coO0H OJHOPOAHBIX CTCPIKHCH, ANMHEI KOTOPBIX PABHBI /., a
Macchl — 1y, cootBeTeTBeHHO (A= 1.2, 3, ... N).

Z )

1 Iz br_ IN
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R

o
25 (JL., 1982, 6 6annos). TsukEasli WapuK paauycoM 7 cKaThiBacTcs O3 CKOMBXKEHHA ¢ Beplika monvc(epst paguycom K. B

HAYaIbHBIA MOMCHT CKOPOCTH IIapHKa paBHa Hymo. ONpeieInTh, Ha KAKOH BBICOTC /1 WIAPUK OTOPBETCS OT MOBCPXHOCTH
nionycdepsl.
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26 (M., 1982, 7 6axtoe). [ToTOKESHHE ONTHOPOIHOTO TOHKOTO CTepikHS OA nmwHOH 2/ (B Touke O maporoi mapHup Oe3
TPEHHST) OTIPEACTACTCS YrAaMH ¢ H (A" — MPOEKIHs TOUKH A HA TOPH30OHTANBHYIO MIOCKOCTh X'Y). B HAUaNbHBIH MOMEHT Y = Y <
w2,y =0, §= @, Onpeaenurb, NPH KAKOM 3HAYCHHH M (3ABHCSLUEM OT o) yroi W Oyaer coxpassTbes (W = V). O6o3HaTHM
HAHACHHOE 3HAYCHHUE M. [IyCTh TEneps () > @+ ONPEneTHTh, IPH KAKHX 3HAYCHHAX (3 OYIET ZOCTHraThCs 3HAYCHHE W = 7/2.

Z

27 (M., 1983, 4 daymna), OZHOPOAHBIH OTY HUIKHIAD PagHyCcOM A COBEPIIACT MIOCKONAPATLICILHOS IBIKCHHE, KACasaCh CBOCH
OUIAHAPHUCCKOH TOBEPXHOCTHIO TIAAKOM ropm3oHTansHOH minockoctH. Kaxoma Oyaer mpu 3tom tpackropus MLIC. ecnu mHBIC
CHIIBI, KPOME CHJT TSIKECTH M PEAKIIHE OTIOPLI, HA HETO HE ACHCTBYOT?

28 (M., 1984, 5 6amioB). Beepx nmo mepoxoBaToH (kO3()()HUHCHT TPEHHS CKONBKCHHUS K), HAKIOHEHHOH K TOPU30HTY IIOJ
YIJIOM O TIMOCKOCTH MyIHEH OZHOPOAHEIH 06py4. HauambHast CKOPOCTh €ro UEHTPA PaBHA V) HAWATbHAS YITIOBAst CKOPOCTh paBHA O,
Uemy paBHO BpeMs MOABEMA LEHTPaA 0Opyda?

6.3. TMHAMHWKA CUCTEMBI

1 (CCCP, 1982, 6 6an1oB). B KpHBOIIHITHO-NOI3YHHOM MEXAHH3ME, ABIKYIIEMCS B BEPTHKANLHOH ILTOCKOCTH, KPHBOIIHNI [ H
WATYH 2 — OQHOPOJHBIE CTEPKHE JIHHOH /M MACCOH 127, ION3YH TAKAKE HMEET Maccy /1. MExXaHu3M HAYHHACT ABHTATBCA H3 COCTOAHHA
MOKOSL, KOraa @ = @y < 0,51 OnpenenuTs TOPH30HTATBHY 0 COCTABISIEOLIY IO PEAKIHH HHIHHAPHISCKOrO MAPHAPa (B MOMEHT, KOTIa
YTOI (p CTAHOBHTCS PABHBIM HY 0. TPEHHE HE YUHTHIBATS.

2 (CCCP, 1984, 7 6annos). Bpycox /7 u auck 2 COSAWHEHHLIC HEBECOMBIM CTEDIKHEM, JBHKYTCH M3 COCTOSIHHS MOKOSI MO
LIEPOXOBATOH HAKIOHHOH IJIOCKOCTH, JIUCK KATUTCs O€3 MpOCKaIb3biBAHUA, KakuM yCaoBUeM AOMKHBL ObITh CBSI3aHbl VIO HAKIOHA
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ILTOCKOCTH 0, KO3(@HUHEHT TPEHHs CKOMbMEHUI f MEMKAY MIOCKOCTbIO H OpyckoM, KOS(QOHULUEHT TPEHHUS KAaueHHs O AMCKA IO
TIOCKOCTH H PAIHYC AACKA R, ITOOBI CTCP:KCHB HE OBIT HATPYIKCH?

3 (CCCP, 1986, 8 6annos). [Ipusma / Maccoit n7y = 5,1 Kr MOKET CKOJIB3HTD MO OPH3OHTANBHOH MIOCKOCTH. 10 HAKIOHHOH
TPaHA MPH3MEL, oOpasyromeii yrox o = 30° ¢ rOpH3OHTOM, CKOMB3HT OAHOPOIHBIH KPYIIILIH LHIHHAP 2 Maccol nn = Zmy. Lipmmnaap
0OMOTaH NOCPEINHE HEPACTAKUMOH HUTBIO, KOHCL] KOTOPO#H MPHKPCIUIEH B TOUKE A K KPOHIITCHHY, KECTKO CBA3AHHOMY C PH3MOH.
Och nHIMHAPA MEPICHANKYISIPHA, & VIaCTOK AB HUTH MapanieicH MHHAN HAauOOMBINEro CKATa HAKIOHHON rpanu npusmbl. Haiiti
VCKOPEHHC MPH3MEI H YCKOPSHHE LIEHTPA LMTHHAPA, @ TAIOKE HATSKCHHC HUTH,

A

T T T T T r Ty g

4 (CCCP, 1987, 9 oannoe). Llumunap pazuycom r u BecoM P pacrioioiKWIH TaK, 4TOOBI OH KACAJCH ABYX OJMHAKOBBIX
napanienenunejos BecoM Q= 0,5P u BricoTOU b Kaxabiil, 1 oTnVCTHNM 6€3 HauanbHOM ckopoctH (H > 7). Ompenemurs ckopocts V'
MAJAIOLIETO LHIHHAPA B 3ABUCHMOCTH OT BbICOTBL }'€r0 OCH, €C/IH B HAYAIbHBII MOMEHT 3Ta BbicOTa ObL1a pasHa 4. [Napanienenuneasi

HC ONMPOKHABIBANOTCA, TPCHHC OTCYTCTBYCT.

y
\
|
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5 (CCCP, 1988, 7 Gannos). [lpa 0AMHAKOBBIX OJHOPOAHBIX CTCPKHA (A n OB maccoil m KasKabli COCAUHCHBI LIAPHHUPHO B
Touke (J M PACHOIOKEHBl HA TIAAKOH TOPH3OHTAIBHOH IIIOCKOCTH moA yriaom 60° apyr k apyry. 3ateM KOHUbI cTepkHeH A u B
COCAMHIIH CxkaToit mpyxmHoit AB (OA = OB = [, anuua HeHanpsokéHHOM mpyskuael pasHa 1,1/). Ompeacnnre MakcHManbHOC

MEPEMEIICHAC Smax mapHupa O TIPOUECCCE ABHKEHUA CHCTEMEI, €CITH B HAYATEHBIH MOMEHT CTCPIKHH IMOKOHITHCE.
A

B

6 (CCCP, 1990, 9 6annoe). 'nagkuii crepkeHb OA, MOMEHT MHEPUHHA KOTOPOTO OTHOCHTCIBHO OCH Z PABCH J, BPaIAcTCs
BOKpYr 370 ocu. Ilpn 3TOM Koneuko K Maccol m CKOJB3HT MO CTEPIKHIO C MOCTOSHHBIM OTHOCHTENBHBIM VCKOpeHHEM 4. B
HAYATbHEIH MOMCHT BpeMcHH OKj = /1 OTHOCHTCIBHAS CKOPOCTh KOJICUKA PABHA HYJIHO.

OnpeacmuTs:

1) VTI0BYIO CKOPOCTB, YITIOBOE YCKOPECHHE CTCPIKHS Kak (PYHKITHH BPSMEHH; 3aKOH BPAIICHHS CTCPIKHI,

2) cocTaBngOMmME ICHCTBYIOMMX HA KOICUKO PCAKIMIH CTCPHHI;

3) Bpamaromuii MOMCHT My,
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7 (PCOCP, 1982, 7 Gawios). OmHOPOAHBIH UHTHHAPHISCKHH KaTok / pagmycom R KaTHTCA 0€3 MPOCKANB3BIBAHHS IO
TOPH3OHTANBHOH IIOCKOCTH. Pykoarka 2 (OZHOPOIHBIH CTEPIKEHB) CKOMB3HT KOHIOM A m0 miockoctd. KoahpuumenT tpeHmz
CKONMbKCHHUS paBeH £ xod(uunesT TpeHns kageHust & = 0.5 - /R. Macchl KaTka H PYKOSTKH OAHHAKOBBL 71 = mh = m. PyKosTKa
COCTABTSICT Yo 0. ¢ BepTHKANbI. ONpeaeauTs myTh, MPOHACHHBIH LEHTPOM KATKa OT MOJOKEHHS, B KOTOPOM €ro CKOpOCTh Oblia

pasra V, 10 OCTAHOBKH.

i

8 (PCDCP, 1982, 5 6anao). [To TOpH3OATANTBEHOH mmat(hopMme /, ABMKYINEHCA O HHEPUIUH CO CKOPOCTHIO 1, mepemMermaerca
TEN0 2 ¢ OTHOCHTENILHOH ckopocThio [, IIpH TOPMOMKEHHH Tema MENAY HHM H mnaT(h)OpMOH BO3ZHHKAIOT CHIbl TpeHHA. [lnatdopma
HMeeT Maccy ny, Teno 2 — maccy 2. Ompenemutbs paboTy CHI TPEHHS OT MOMEHTA HAYANd TOPMOMEHHS IO OCTAHOBKH TENa
OTHOCHTEIBHO TaT(opmel. Macca konéc mana.

9 (PC®CP, 1984, 7 6annoB). [[Ba OTHHAKOBBIX OAHOPOIHBIX TOHKHX CTEPIKHS ITHHOH / KaKIBIH COSTHHEHBI HISATBHBIM MIAPHAPOM
¥ IBIDKYTCS M3 COCTOSHHA TOKOS B BEPTHKATHHOH TmoCckocTH. CTepiKeHb / Tepememaercs 0e3 TPEHHS M0 TOPH30HTANBHOH IITOCKOCTH.
CrepixeHb 2 B HAYAJIE IBMIKCHHS 3aHUMAJT BEPTHKATBLHOE NnoJiokeHHe. Touka € — neHtp macce crepikhst 2. OnpeaenuTh TPAEKTOPHIO TOUKH
(M €€ CKOPOCThL B MOMEHT MAJCHHS CTEP3KHSI HA MIOCKOCTb.

10 (PC®CP, 1985, 5 Gamaos). Mexann3M, COIeP/KAITHE OTHOPOIHBIH IHCK /, OJHOPOIHBIH CTEPACHb 2 W TPYKHHY J3,
PACMONOKEH B FTOPH3OHTANBHOH MIOCKOCTH. [pyKHHA, KOHIEI KOTOPOH MPHKPEIIEHS! K CTEPIKHIO H THCKY, COOOIIAET HCKY YIIOBOE
YCKODEHHE €, OTHOCHTETBHO crepskust. Tpenue orcyrereyer. OnpeaenuTs YIIOBOE YCKOPEHHE CTepikHs. CHHTATh H3BECTHEIMH MAcChl
m =m>=m,pagnyc R, O, =2R.
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11 PCOCP, 1987, 5 6anxtos). [Ty (MaTEpHATBHAT TOUKA MACCOH 717), IETAMIAA CO CKOPOCTBIO 1}, MPOOHBAET CKBO3b LEHTPHI
macc C cmokeHHBIe BMecTe (2 = () W OMHMpAaroInuecd Ha HETOABUKHBIA BBICTYI JBE OTHHAKOBBIE TTACTHHBI TONIIHHOH & Kamaad
CxopocTe NyJH NPH BEIXOLE H3 BTOPOH ILTacTHHE! npeHeOpe:xumo Mama. CHia F, meHCTBYIOINAs HA NYTO TIPH NPOOHBAHHE
ITACTHHEL, TOCTOSHHA. BHEINHHE COMPOTHBICHHS MAITHI,

KaxuM J0TKHEL ObITh MHHHMATBHOE PACCTOSHHE dyyp MEKIY TLTACTHHAMH H MACCA NEPBOH IIACTHHEL, 9TOOBI BTOPAs ITACTHHA
HE OBITA IOBPEKACHA Iy IeH?

g b
(o)

i

m@

12 (PC®CP, 1990, 5 Gannos). Ipsimoyronsusiif Opycok / Maccol m = 2/, MMEKOLMH INAAKYH) LMIHHIPHYECKYHO BBICMKY
panuycoM r=0,2 M, CTOHT Ha [aJK0H NOBEPXHOCTH BONOTHYIO K ynopy. C kakoH BBICOTBI /; HAO OMyCTUTh €3 TOMKA LIapHK 2 Maccoi
11k = i, 4TOObL OH, KOCHYBLIHCH BbIEMKH B TOUKE A, nognsicd 10 Toukd C7 [llapuk cuuTaTh MaTepUAIbHON TOUKOH.

13 (Jer. CCP, 1985, 5 6anaos). [Tonsynel A u 5 OZHHAKOBOH MACCEI 777, [APHHUPHO COCAMHEHHBIE OJHOPOAHBIM CTEPKHEM

JUIHHOM /, UMEIOIIMM TAKKE MACCY H7, MOTYT CKOJNB3HTh O€3 TPEHHS MO HANPABISIOMIMM, DACTONOKEHHBIM B BEPTHKATHHOM
I0cKkoCTH. B nonoxeHun Aj noasyHy A cooOlIaeTesa Ha4aabHasd CKOpocTh 1.

Kaxoit momkHa GBITH HATATBHAS CKOPOCTD, ITOOB CTEPIKEHD JOCTUT TOPH3OHTATEHOTO TOT0KEHHS?

14 (BCCP, 1982, 4 d6anna). ['opmsorTaneras TpyOka D paBHOMEPHO BPAINAETCA BOKPYT BEPTHKATPHOH ocH AB ¢ YITIOBOU
CKOPOCTBIO . BHyTpu TpyOku HaxoasTcs aBa Tena M) u Mh ¢ MaccaMu my, W Mk, CBSIBAHHBIC HEPACTSDKUMOM HHUTBIO JATHHON [

OnpeaCIUTE HATSKCHHC HHTH W JABICHHE TCH HA TPYOKY B 3dBHCHMOCTH OT HX CKOPOCTH I/ OTHOCHTENBHO TpVOKH, TpeHHEM
npenedpeb,

D

Al

15 (BCCP, 1982, 5 6an108). [[Ba OTHHAKOBBIX OJHOPOIHBIX CTCPKHSI BECOM £ M TTHHOH / KAXABIH COCAMHCHBI UTAPHUPHO B
Touke € B HAYATBHOM [ONOMCHHH CTEPKHH CTOATH HA TOPH3OHTATBHOH ILIOCKOCTH, WAPHHP (' HAXOTHICI HA BBICOTE /1 HAZ
IUIOCKOCTHIO. BeneacTBue CKoNbiKeHUA KOHLUOB A U B CTEpPIKHH M3 JaI0T, OCTABAACH B BEPTHKATBHOM IITOCKOCTH.

Onpeaenuts CKOPOCTh VIAPHHPA IEPen VAAPOM O TOPHIOHTANBHY KO IIIOCKOCTS.
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16 (BCCP, 1982, 4 Ga/una). 3yGuartoe KoIeco PajadycoM ¢ Maccoil m, pacupeienénHoit 1o 060 1y, HAXOJUTCS MEKIY IBYMS
TapaslelbHBIMK 3yGUaTEIMU pelkaMu Maccolt y Kaskias. K peiikaM NpHiIosKeHs! CHILl £ U (J, HallpaBIeHHble B IIPOTHBOIIOIOKHEIE
CTOPOHEI BJI0TE peek. HalfTh yekopeHue 4 ocH Komleca, YIIOBOE YCKOPEHHE & H YCKOPCHISI & H & PeeK.

LU P
[ —

e

17 (BCCP, 1983, 3 6anna). Ha nikus, BpamaionMiicss BOKPYT I'OPH30HTAIBHOM OCH, HAMOTAHA BEPEBKa, K KOHIY KOTOPOit
npuBs3an rpy3. Haifti yckoperme rpysa, €coH M3BECTHO, UTO IPy3 BTpoe Ooibime Maccoif cryckalucs OBl ¢ BABOE OONBINHMM
YCKOPEHHEM.

18 (BCCP, 1986, 6 da/uioB). Tpu OJMHAKOBBIX IPY3a CBI3aHbl HEPACTSKUMON HHUTBIO, IIEPEKMHYTOM uepe3 HeBeCOMBbIA,
HETIOABIZKHEL O710K. [ py36I OTIyIIEHE! 663 HavdaTbHOM CKOPOCTH M3 YKa3aHHOTO HA PUCYHKE MomoskeHn . Ha kakyro MakcHMaTbHYIO
BHICOTY MOHUMETCS Tpy3 37 I'py3el /¥ 2 Hoche JOCTHKEHUS 10714 0CTaHyTCS HETTOIBHKHBIMHU.

19 (BCCP, 1985, 5 6annos). lloasyssl A 1 /£ 0/IMHAKOBON Macchl COC/IMHEHBI HEBECOMBIM crepikHeM A jummHoit /£ [omsyn A
JIBUKETCA 110 BEPTHKAILHOMH, a MoII3yH /3 110 TOPH30HTAIbHON HATIPABIISIONIHM.
OIIpeJIenHTh YCKOPEHHUsI TIOJI3YHOB B HAYAIBLHBIH MOMEHT BPEMEHH, KOT/Ia (0 = (g H CKOPOCTH I10JI3YHOB PABHEI HYIIO.

20 (BCCP, 1985, 4 6a/ura). Mexanu3M pacriolloKeH B TOPH30HTAILHOH IIockoeTH; (A U A3 — HeBecoOMbIe CTePXKHH JUIHHO /,
MOJI3YH MMeeT Maccy m. MexaHusM JBHKeTCs! 110/ jielicTBHeEM MoMeHTa M, IPUIOKEHHOIo K KpHBONMIY (A, IIPU 9TOM yIIIoBas
GKOPOCTH (0 KPUBOIIMIIA TIOCTOSHHA. Onpejie/iTs MoMeHT M. TpeHune He yUHTHIBATS.
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21 (J1., 1982, 6 6annoB). Onnopoauslii HUIHHAP Maccol M U paguycoM R katutes 6e3 CKOIbKeHUs 10 HAK/IOHHOM IIOCKOCTH
MpH MOMOIIM TPY3a BecoM F, MOJBEIICHHOTO HA HAMOTAHHOM Ha HMIHHAP HATH. ONpeleuTh, NPU KAKOM YIJle HAKIOHA ITOCKOCTH K
TOPHU3OHTY IMIMHJIP OyeT qBUraThes BBEPX.

22 (JI., 1982, 5 GannoB). 3ajiana MexaHWUecKast CHETEMa, CocTosmas 13 Tena A v rpysa B, cazanubix Mexay coboii HerecoMoit
HepacTAKUMOH HUTHIO, IEPEKMHYTOH 4epes cuctemy OnokeB. Bec Tena A pasen P, tena B papeH (), B HavajbHbIH MOMEHT CHCTeMa

HaXOJIWJIACh B IIOKOE, @ IPpy3 £ — B nos1oxeHUH 1. Onpee/MTh CKOpocTh Tella A B MOMEHT. KOT/a TeJ0 B, OIyCKasich, 3aHMET I10/I0/KCHHE
II. Maccoii 610Kk0B 4 TpeHUeEM lipeHebpeys.

23 (JI., 1982, 4 6anma). OnpeneniTh MOMEHT HHEPITHH CTYNIEHYATero Oioka 3 0THOCHTEILHO ero OCH BPAITCHUS H3 YCIOBHS, YTOObI

HATSKCHUG HUTH, K KOHILY KOTOPOi MojaBenicH rpy3 /. papHsuiock Hy/o. M3BecTHrl Macea Tpy3a 2 — m u paguychl Onoka K u r. Hutn
CUMTaTh HEBECOMBIMH, COTIPOTHRIIEHHE JIBIIKEHHIO HE VI ThIBATh.

24 (JI., 1983, 4 6amaa). Uepes 610K MepeKHHYT OTHOPOAHLIH kaHaT AmuHo# /. Ha oaHoM KOHIle KaHaTa MOJBEINEH Tpy3, a 3a
JIpYroii KoHel[ yXBaTumack obesbsiHa A.

OnpenennTs 3aK0H ABHKCHHA O6T0Ka, ecli 06e3bIHA CTAHET MOJHHMATRCS TI0 KAHATY COTTTACHO 3aKOHY S, = af/2. Maccsl rpysa,
obesbsiHpl M OITOKa OJIHHAKOBBI, Macca Tpoca paBHA MOMOBHHE Macchl Tpysa. Biok mpejcrariser cobOi OJHOPOHBIN TTHIHHIP
pazuycoM 7. B HauanbHBIT MOMEHT BPEMEHH CHCTEMA TIOKOWTACH, KOHITB TPOCa HAXOJHIHCH HA OJMHAKOBOM PACCTOAHHH OT GIOKa.

25 (JI., 1987, 6 6amnoB). OAHOPOMHBIC CTCPKHH OAWHAKOBOHM ATHHBI /[ COCTUHEHHBIC IMAPHHPOM, NCKAT HA THAAJAKAX
MOBEPXHOCTAX. B HayanbHBIi MOMEHT CTEPIKHH TOPH3OHTAILHBI M HAXOAATCS OTHOCHTENILHO orop cummerpudno. [locne
npeHedpe KMo Maloro TOIYKA HAUMHAETeS JIBHKEHUE CTepIKHEH Tak, 4To TouKa /) IBUIKE TCS BEPTHKAIILHO BHU3.

Ha#itt ckopocTh TOUKH B MOMEHT BPEMEHH, KOT/Ia KOHITHI CTepIKHEH HaXoAATCs Ha yTIax omop.
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26 (Jlemunrpagcknii wopabaecrpoutenbHblii uo-t, 1977, 6 Gamno). Jlocka / Becom () JBINKeTCS IO HErTaIKoi
TOPH30HTATBHOM IIIOCKOCTH O/ JCHCTBHEM TOPH3OHTaIbHON ciabl /2 KoadbHimeHT TpeHns MeTy HOCKOH M INTOCKOCTHIO paBeH £
Ha mocke Te)HT OJHOPOTHBIH CITTOMIHOM KPYTMEIT IEUTHHAP 2 BecoM (. KOTOPHIH MOKET KaTHTHCA TO A0CKe 063 CKOTLKCHUA.
Onpe 1eTATE YCKOPEHHE JIOCKH.

o Ll A i

oS

27 (M., 1982, 5 GasoB). Oauopo/iHblit ToHKHE crepikens DB jumHoi 2/ W Maccoi M JABHraeTcs B TOPH3OHTAILHOM
IUIOCKOCTH, CKOJIB3sl KOHIAMH 110 abCOMOTHO TNIaJIKOM HEelOBWAKHON OKpYTIocTd pajmuycoM 1. Oupejelmrh padoTy, KOTOPYIO
COBEpUINT 3a BpeMs f [I0JI3Y UM [0 CTep:KHIO )KYK Maccol m1, eciii S =afl2u 1pu {= 0 cTepKeHL HAXOIHIICS B IIOKOE.

28 (M., 1983, 7 6annos). M3 ojHON TOYKH Ha JHEC TOPHOHTAIBHOTO alCOMOTHO TNIAJKOTO KPYTLOBOTro skémoba pajgmycom R
paseTaloTes HEeCKOTBKO MANCHBKHMX ITMApHKOB, KOTOPHIE MOTYT JBHTATECA TONBKO MO MOBEPXHOCTH kémoba. llpoekrmm Vi
HavalbHBIX CKOPOCTEH MaphKkoB Ha o0pa3yIonIyro xké&énoda OJUHAKOBLL s BeeX MapukoB. [IpHusB, 9T0 OTKIONEHHS IMAPUKOB OT
mKHeit obpaszyiomeit (0CH X) MalLl, OLpe/ieIUTDh, Uepe3 Kakoe BpeMs U I1e BCTPETITCS MapHKH.

6.4. SAKOHbI COXPAHEHMST

1 (CCCP, 1981, 6 Gajto). OHOPOHBIA WIMHAP / Macco#t my = m, pajuycoM K U BhICoToM A= 2R, uMeronuii Ha GOKOBOM
HOBEPXHOCTH BUHTOBOH KeloB, MOKeT BpalllaThesl BOKPYT BEPTHKATLHON ocH. B kENo6 MUIHH/IPaA, HAXOMIIETOC B TIOKOE, CRepXY
ONyIIeH MIapuK 2Maccol 717, = m 6e3 Ha9aTbHOI CKOPOCTH.

OIpe/IeTuTh YITIOBYIO CKOPOCTh 0 U CKOPOCTH {J JIBMKEHHS MApUAKA OTHOCUTENBHO %E100a B MOMEHT, KOT/i@ MApHK JIOCTUTHET
cepejIMHbLL TIHINHpa. TpeHHe B CHCTeMe He YUUTHIBATE, MIAPHK CUMTATH MaTepHallbHOM TOUYKON. YTON HAKIOHA OCH k&noba K
oOpasyioniel IMIMHIpa IOCTOSIHEH | paBem 45°,

1

2 (CCCP, 1982, 6 b6a10B). [[Be mmacTHHEI ¢ kemoOaMH, MO KOTOPBEIM MOMKET CKONL3HMTH IPY3HUK (MaTepHalbHas ToTKa),
HM3TOTOBJIEHBI 13 THACTOBLIX KBaZpaTHLIX 3aTOTOBOK. Marepnan H TOJIIHHA nTHCcTa OJMHAKOBLL
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B HauatbHBIH MOMEHT 00€ IJIaCTHHBI BPAIIAKOTCS C YTIOBOH CKOPOCTHIO Mp, @ TPY3HKH OAHHAKOBOH MACCHI HAXOJATCS B *Ker100ax B
HAMBBICIIHX TOUKAX.

YKasaTe H CTPOro OOOCHOBATE COOTHOLICHHE (PABHBI, HE PABHBI) ME#Ay abCOMOTHBIMH CKOPOCTSIMH TPY3HKOB B MOMEHT
OTACICHHSI OT MIACTHHBL TPCHHUE HE YUMTBIBATD.

y W

3 (CCCP, 1988, 6 6an10B). [OpHIOHTATBHBIA AHCK MOJKET CBOOOJHO BPALIATHCA BOKPYT BepTHKaneHOH ocH (. Tpenue B
OMOpax OTCYTCTBYET. ./ — MOMEHT MHEPIMH IMCKAa OTHOCHTETBHO ocH (. JIMck, HaXoAMBIIMHCA B MOKOE, HAMMHACT BPALIATHCA C
YITIOBOH CKOPOCTBIO 0 = /& sin &7 mOCIe TOro, Kak MATEpHANbHAS TOUKA A Maccoii 771 TPUXOAUT B ABHAMEHHE W3 COCTOSHHS TIOKOS OT
ToukH A no xopae €D (IBHKCHHC TOUKH A NPOHCXOAMT 33 CUET BHYTPCHHMX CHII CHCTCMbI). ONPEACIUTE 3aKOH ABHAKCHHS TOUKH
AM= 5= K.

4 (PC®CP, 1982, 5 6anmos). O1HOPONHEIH CTEPIKEHE UMEET ITHHY 24 M Maccy 7. Ero KOHIIEI MOTYT CKONB3HTE 6&3 TPEHHA Mo
TOPH30HTANEHOH OKPYKHOCTH pamuycoM R B HaTaTbHBIH MOMEHT BPEMEHH, KOTIA CTEPKEHD HAXOTUICA B TIOKOE, H3 €ro Ceperuusl
K KOHIY /5 HAYMHACT JABHIAThCs C JOCTOSIHHOH CKOPOCTHIO 1/ OTHOCHTCIBHO CTEP3KHSI MaTCPHAIbHAs TOuka Maccol m. Onpeaennts
Yrojl, Ha KOTOPhIH MOBEPHETCH CTCPKCHL OT CBOCGIO HUCXOAHOIO MOJOKCHHs, KOIZAA MATCPHalbHAs TOUKA JOCTHTHET KOHIA B
CTCPHHSL

5 (PCOCP, 1984, 3 6amma). ToKETAT MATCPUATEHAS TOTKA ABIKETCA H3 TIOTOKCHIA M|, 683 HATATBHOH OTHOCHTETLHOMH CKOPOCTH
MO TIATKOMY LMTHHADY PATHYCOM R, KOTOPBIH MEpeMellAercs NOCTYNATENBHO U MPAMOTHHEHHO MO TOPH3OHTANBHOM ITOCKOCTH €
HOCTOSHHBIM VCKOPSHEEM & ONPEACTHTE YCKOPCHHE 4, SCITH MIBECTCH YIOI (f, ONPEICFOLIMN MECTO OTPBIBA TOUKH OT LIATHHIDA.

4
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6 (PCOCP, 1985, 7 6a110B). OZHOPOAHEIH ITaAKAH CTEPXEeHb MAacCOi M7 H ATMHOH / MOKeT cBOOOAHO CKOJB3HTH BO BTYIKE,
BpALIArOMEHcsT BOKPYT BEPTHKANBbHOH ocn. Ha BTynky aeiicTByer mMomeHT. o0ecnevHBaoIIHK BPALICHHE C MOCTOIHHOH yTrI0BOH
CKOPOCTBIO M. B HAua1¢ ABMKCHHA LUGHTP MACC CTCPHHs Obl1 HCNOABHAKCH M HAXOAHJICS IO4TH HA OCH BPALICHHS.

Onpeaenuts paboTy MOMEHTA 34 BPEMA OT HAYANA JBHKCHHs IO MOMCHTA BBITETA CTEPKHA W3 BTYJIKH. Maccy M pazMeps!
BTYJIKH HE YIHTHIBATD.

REs

7 (PC®CP, 1985, 3 6anxa), OAHOPOIHBIH IHNHHAD / HAKATHIBACTCA HA HETIOABHKHYIO MOJACTABKY 2, KOTOPAs MQWKET CKOJB3HTh
6e3 TpeHHA TI0 FOPH30HTANLHOH miockocTH. KaueHne IMIHHAPA NPOHCXOINT 083 NPOCKATb3bIBAHMSL. 3Has HAMATBHYIO CKOPOCTh ) 0cH
LUIHHIPA U MACChl TG 717 = 111, = N1, ONPE/CTHTE HAHOOILIIYIO BEICOTY MOABEMA HIHIHHADA.

A A A

8 (bCCP, 1983, 3 0anna). CrepxeHp ANHMHOH 2/ Mazaer, CKOMb3A KOHLIOM A MO IIAJKOMY TOPH30OHTAIBHOMY mony. B

HAYATBbHBIH MOMCHT CTCPKCHBb 3aHMMAaN BCPTHKANBHOC MNOJNOKCHHEC H HAXOIMICA B MNOKOC. OHpeﬂeHHTh CKOPOCTb LICHTPa Macc
CTEPKHS B 3aBUCHMOCTH OT €ro BBICOTHI h HaI TOJIOM.

9 (BCCP, 1983, 5 6amnoB). JJuck Bpamaercs C YIIOBOH CKOPOCTHIO () BOKDYT BEPTHKANLHOM ocH. Ha TmoBepXHOCTH Amcka
NPOPE3aHa EeTb, HA KOTOPYI MOMEINEH MApPHK MAccoi 77 HA KpardaiiieM PACCTOSHWM /7 OT OCH BpallcHus. [lepBOHaYanbHOC
MONOKCHHE TIAPHKA SIBIACTCA TONQKCHHEM HEYCTOHUHBOTO OTHOCHTEIBHOTO PABHOBECHS. [IpH HEOONBLIOM CMCIICHHH IHAPHK

HAUKHACT JBHUrATHCS MO WIENH B HAMPaBIEeHUH TOUKH A, OnpeienuTbh B 3aBHCHMOCTH OT S BPAIAIOIIHH MOMEHT, NPHIOKEHHBIH K
JIHCKY, €CJIH YIJIOBASI CKOPOCTL JUCKA, OCTAETCS IOCTOSIHHOM,

10 (BCCP, 1986, 4 6anna). CrutoiiHOH OJHOPOHBIH UMIHHAP Maccoil 2, KaTHTCH OC3 CKOJIBKCHHA MO HHIHHIPUYCCKOH

TIOBCPXHOCTH W3 MNOJOXKCHUS, OQOPCACTACMOrO YIMOM {o. Onpeﬂcﬂwre BC/THYHHY HOPMAIBHOTQ JABJACHUSI N HUIWHAPA HA
TIOBEPXHOCTHL Kak (i]yl—il(]_ll/l}o yriaa ¢, €C11 B HAYABHBIH MOMEHT OUIABAPR OBIT B TIOKOE.
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11 (Besopycckuii monnTexHuyecknii uu-t, 1984, 4 6anna). OHOPOIHBIH HUTHHAP, MONYYHB HAMATIBHYIO CKOPOCTh IIEHTPA
pasnyro V), karurcd 63 CKONBKCHHA MO HAKIOHHOH IJIOCKOCTH BBEPX, @ 3aTCM cKaTeiBacTcs. Yepes kakoe BpeMs T Mocie Hadana
JBWIKCHHS UMIMHAD BEPHETCA B NEPBOHAYANBHOC nonoxkeHue? TpeHHeM KaucHMs M CONPOTHBICHHCM BO3AyXa npeHeOpeus. Hakaon
TIOCKOCTH K TOPU30HTY PABCH OL.

12 (JL., 1982, 5 6annos). ['opusoHTansHAS MIACTHHKA MOYKCT CBOOOJIHO BpAINATHECA BOKPYT BCpTHKATBHOH ocH. [lo mmacTurke
JBHKETCS C MOCTOSHHOH M0 BEMHUHHE CKOPOCThIO U/ MartepuansHas Touka M ¢ mMaccoi m. Tpaektopust Touku M — OKPYKHOCTh
paaiyca r ¢ UEHTPOM Ha pacctosiHu / oT oc BpaweHws. [lonokenne touku M onpenemsercss yrnom . MoOMEHT HHEpPLMA
TIACTHHKH PaBeH J.

Haiitu 3aBHCHMOCTD VITIOBOH CKOPOCTH () MIACTHHKH OT YIIA (0, €CITH €€ VITIOBAsI CKOPOCTh B MOMEHT, KOrAa Touka M aanbLie
BCEIO OTCTOMT OT OCH BPALUECHUS, PABHA HYIIO.

1

13 (M., 1977, 5 6annoB). OnpenenHuTh VIIOBYIO CKOPOCTh KyOa B MOMEHT, KOT1a YacTHLIA MaccoH /7, MOMELIEHHas B kEnode Ha
auaronany AP rpanu ky0a, 1ocTHrHeT TOYkd A. B HauanpHeridi MOMCHT uacTuua Obuia B Touke B, a BCsi CHCTCMA HAXOAUIACH B
n0k0¢. MOMEHT HHEPLIM Ky5A OTHOCHTEIBHO LGHTPALBHOI 0cH 2z (BePTHKANBHOI) paBen J = 8ma’. Cuibl TPSHUS HE YUUTHIBATS,

14 (M., 1977, 4 6anaa). OxHOpPOAHBII JUCK MACCON 71 U PAAMYCOM 7 CBOCH MIOCKOCTBIO IEKHMT HA TIAJKON rOPH30HTAIBHON
miockocTd. [To KOHTYPY AHMCKA ABHIKETCS YACTHLA TOM K& MAcChl /17 ¢ 33JaHHOW OTHOCHTENBHOI ckopocTeio ). B HawanbHbIi
MOMEHT CHCTEMA Haxoauaach B nokoe. Ompeaenuts CKOPOCTh LEHTPa aucka V.

Za

N S

i A

6.5. YIAP

1 (CCCP, 1981, 9 Gasuios). Yenosek maccoi n, Geryiumii ¢o CKOPOCTbIO V, CHOTHIKASTCS O MAIVIO HENOJBIIKHYIO mperpasy. B
KA4eCTBE MOAEIM OEryIEro 4eOBEKA PACCMOTPETh I[OCTVIATENLHO MEPEMCLIAIOLIHKCH BEPTHKANbHBIN OJHOPOAHBIH CTEPIKEHD.
Paccmatpusas B3auMOACHCTBHE ¢ NPErpasioi, MPEHeOPEb CKOPOCTHIO H MCPEMEIIGHHEM HHIKHEI TOUKH CTEPIKHS M OTKJIOHSHHEM €r0 OT
seprukamn (abcomorno meyvopyruid vaap). Ompeacnurs paboTy Cul YIAPHOTO B3AMMOICHCTBHSL HOTH UCIOBCKA W IIPEPAABL 33 BPEMsL
vaapa. Kaxoea Gyaer 31a pabora, /11 NOCPEINHE CTCPIKHSL YCTAHOBUTD HACAIbHbINA apHup?

1%

89



2 (CCCP, 1983, 6 Gammos). C xakol MUHEMATBHON BBICOTH H HOMKEH CKATHTRCA O€3 HATATEHOH CKOPOCTH HA
TOPH30HTAIBHYI) ILIOCKOCTh OJHOPOJHBIH ITHIHHADP PAgHycoM R H BeCOM (2, 4ToOB OH TNPEOMONEN BEICTYI BEICOTOH & Ha
TOPH30HTANBHOH IMOCKOCTH. [IpH pEIIEHHH CYHTATH, UTO NPOCKANB3LIBAHHE LHIHHAPA OTCYTCTBYET HA BCEX YYACTKAX €TI0
JBHIKEHH, YD HUIHHAPA O BBICTYI B TOYKE A a0COMOTHO HEYNPYIHE (HE MPOHCXOMHT OTPHIBAHHA LHIHHIPA OT BHICTYIA HOCTIE
yaapa).

3 (CCCP, 1984, 7 6aw10B). B I0CKOM MEXAHH3ME MACCA MOM3VHOB / 1 2 mpeHEOPSIKAMO MAIA, THECHKA 7 (TOHKHH OJHOPOIHBII
crepieHb MIHHOH 2/) mveer maccy . Ilap 4 Maccoif 2 IBHAKYLIMHCA HOCTYNATENBHO CO CKOPOCTEIO V, yaapAercsa O MOm3yH /.
HAXO/AINHAHCS B ToKoe. KoahHIMEeHT BOCCTAHOBIEHHS NPH yiaape paBeH & [IpH KaKHX 3HAYEHHAX yITIa . IIap Tocie yaapa Oyaer
JBHTATBCS B 00PaTHOM HAIPABIEHHH

4 (CCCP, 1986, 8 GamtoB). OXHOPOMHEIH AHCK MACCOH /11 TTOKOMNCS HA TTAAKOH TOPH3OHTANBHON MIOCKOCTH. B HEkoTOpOH
MOMECHT BPEMEHH K JUCKY B TOUKe A NPHIOKEHA YAAPHAA CUId, U Toukd A mpHodpena ckopocTh [/, HANPABICHHE KOTOPOH YKA3ZAHO
HA PHCYHKE.

OnpeaenuTh KHHESTHIECKYTO SHEPIHIO JHCKA B TATbHEHITIEM €0 IBHIKCHHH,

5 (CCCP, 1987, 5 6axnoB). Taxénslii mapuk OpOLIeH 10 HAKIOHOM K TOPH30HTY. JIATBHOCTE MOMETA IMAPUKA IO TEPBOTO
COYIAPEHHS € TOPH3OHTANBHOH TMIOCKOCTER paBHA 4. KoadhHomenT BoccraHoBleHWs mpH yaape paseH & Onpenemnure
MAKCUMATBbHYIO OATBHOCTE MOTETA MIApHKA. TPEHHE W CONPOTHBICHHE BO3AYXA HE YUUTHIBATH. ONPENENUTH PACCTOSHHE MEKIY
TOYKAMH KOHTAKTA IMAPHKA € IIIOCKOCTBEO, COOTBETCTBYIOMIMMHE COYIAPEHHAM C MOPSLTKOBBIMH HOMEPAMH 71— 1 U 7.
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6 (CCCP, 1988, 10 OammoB). I'py3 A NOKOATCA HA BEPTHKATBPHOH NpPYKHHE HA BBICOTE / HAX TOpH30HTOM. JlnHHA
HCHANIPKEHHOH npy:xuHel pasHEa 1.2/ C BeicoTEl A = 6/ mamaer 0e3 HAYANBHOU CKOPOCTH IPY3 5, PACHONOKEHHEIM HA OXHOH
BEPTHKATH ¢ TPY30M A. PasMepE! TPy30B MaTbl IO CPABHEHHIO C BBICOTOH /. OmpesennTe B 3aBHCHMOCTH OT BPEMEHH [ BEICOTY ¥
Tpy3a 5 Hax TOPH30HTOM. €CIIH MACCH IPY30B OJHHAKOBEI H HX COYIAPEHHE HEYIIPYTOE,  OTCYHTHIBACTCS OT HAY4Td ABH/KECHHA IPy3a
B

7 (PC®CP, 1986, 5 6an10B). Ha TOPH30HTATBHOH IMTAAKOH INIOCKOCTH HETOIBHIKHO JEKHT TOHKHH OTHOPOIHEIH CTEPKEHb [
anuHOH 2/ TMepneHaukyIapHO K HEMY IBEGKETCS CO CKOpOeThiO V) malba (MatepmampHag Touka) 2 [llakda ymapserca abcomoTHO
YTPyTO B KoHe cTepikEs, [TocTe TIepBOTO VAApA CTEPIKEHD _ JYTHM KOHIIOM CHOBA COYIAPSETCS ¢ MmAHG0iE,

Onpenenure OTHOLIEHHE MACC TEM Ll = A/, IPH KOTOPOM MPOH30HAET HX BTOPOE COYAAPEHHE, MyTh S LEHTPA MACC CTEPIKHA
MEXKIY YAAPaMH A Y KAKHATE ABHKCHHE CTCPIKHA IOCTIE BTOPOro yaapa.
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8 (JL, 1983, 4 0an1a). JBe OOHHAKOBBIE JIOAKH, B KAAITOH H3 KOTOPBIX HAXOJOHUTCA MOYTANBOH C IPY30M IOYTHL, ABMIKYTCA
HABCTPETY APYT IPYTY ¢ ONHHAKOBEIMH CKOPOCTAMH V HO HHepHmHH. Macca kaxkIOoH T0IKH BMECTE ¢ MOYTATBOHOM M, Macca rpysa
NOYTHL B KaKAOH nonke m. IIpy BeTpede NoYTaIbOHEl OOMEHHBAIOTCA IPY3aMH (OHOBPEMEHHO ).

Onpenenurs, KAKOBA OY1€T CKOPOCTh JIO0K MOCIE BCTPEYH.

(A

X

6.6. ITMHAMMKA TEJIA (CUCTEMBI TEJI) [IPU MOMEHT AJIbBHOM M3MEHEHWM CBSI3EM

i} 1 (PCOCP, 1983, 7 6a;110B). UeThpe mapuka (MAaTCPHANbHBIC TOUKH) MACCAMH 77 3AKPCILICHEL B
. gt e ,  BEPIIHHAX HEBECOMOM KBAIPATHOM MIACTHHKY CO CTOPOHAMH 4, NICKAIEH HA TOPH3OHTANBHOM TIa/KOU
! 2 {’ IJIOCKOCTH. DT MEXAHHYECKAs! CHCTEMA PABHOMEPHO BPAILAETCs BOKPYT HEMOABHIKHOIQ LEHTPA Macc C
¥ \  mepuogoM 7 ceKkyHA BApyr mapHk / OTOPBACS OT IIACTHHKH.
3 A Ha kaxoM paccrostHuH o1 Onmakaiiero mapuka o OyaeT uepes 7 cexyHa?
X 4 ’ \ 2 (CCCP, 1982, 6 oamioB). Mexanuueckasl CHCTEMa, COCTOSLLAS U3 OAHOPOAHOTO LMIMHAPA
| | Ppamuycom R n maccoit 7y, Tpy3a Maccoil 7>  HCPACTSHKUMOH HUTH, TPHBOATCS B JABHKCHHE H3 COCTOAHMSA
Y . " TOKO# MOCTOAHHBIM BPAIIAIOLIMM MOMEHTOM A/, B HAYaNBHBIH MOMEHT BPEMEHH HHTb, CBA3BIBAKOIIAS
e LUUIHHIP W IPY3, He ObLIa HATSHYTA, ¥ €€ MPOBUCAIOLIMN H3THIIEK ObLT paBeH /

HaifTu yTI0BYHO CKOPOCTH LUIMHAPA B ICPBLIH MOMCHT MOCIC TOTO, KAk IPy3 OTOPBETCS OT MOJ4,
CYHTAsI, YTO B AAAbHCHIIEM ABHKEHHH CHCTEMbI HHTh HATSHYTA.

3 (CCCP, 1987, 7 6aanoB), OAHOPOAHBIH KOHYC ¢ PajHyCOM OCHOBAHHS M BBICOTOH /7 CTOAT Ha
‘ FOPH30HTAILHOM Jocke. Macca koHyca paBHa m. KO3 UIUHCHT TPSCHHS MEXKIY JOCKOH H KOHYCOM paBeH £,
‘ Jlocka BHE3aMHO MPHBCACHA B ABHMKCHHC C yCKOPCHHEM 4. [lpn kakoM yclIoBMH KOHyc OyJCT ABHraThCs

noctynatensHo? ONpeaeTHTe yCKOPEHHE KOHYCA B MOCTY MATCILHOM [IBHIKEHUH,
S L
a
[ s el
U T o o o o o e
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4 (CCCP, 1986, 7 6amioB). OaHOPOJHBINH CTCPKCHb B COCTOSIHHM IIOKOSI OMMpAacTCsi KOHUOM A Ha rnagkuil moa. Kowen B
VAePKABAETCS BEPTHKATBHOM HHTHIO. CTEP/KEHb COCTABIAET VIO (L C TOPHBOHTAIBHBIM TOJIOM, €70 MACCA PABHA /11, ATHHA 2/
OnpPeaCTUTh JABJICHHUE CTCPAKHS HA TIOT B MOMCHT TOCIIC NICPCPC3aHus HUTH,

5 (PCOCP, 1987, 7 Gamnos). CoOomHas CHCTEMA M3 TPEX OJMHAKOBBIX TOYHBIX MACC #7, PACTONOXKCHHBIX B VIIAX
PABHOCTOPOHHErO TpeyroabHuka ANK co CTOpPOHO! / M CBA3ZAHHBIN JKECTKO HEBECOMbBIMH CTEPIKHIMH, PABHOMEPHO BPAILACTCS C
VIJIOBOH CKOPOCTBIO () BOKPYI HCHOABIGKHOrO ueHTpa Mace € B u300paskCHHOM HA PHCYHKC MOMOMKCHHH Macca B TOUKC A
ocsoboaunace 6e3 TomuKa (00opBasca crepikeHs OA).

Ha xakoM paccTosHHE S 0THA OT APYTOH OKAKYTCS TOUKH A 1 N moce npuxoaa npsamoii NK B OJOKEHHE, MAPALIENHHOE OCH
¥, ROIIa TOHUKA /N BIECPBEIC MOCIE OTPHIBA OKAKETCA HAI TOUKOH K7

6 (CCCP, 1989, 6 f6amioB). OgHOpOIHAS NPAMOYTONBHAS IUIACTHHKA JBIDKETCA IO TIATKOH TOPH3O0HTANBHON IIOCKOCTH
ITPHMOJ'II/[Heﬁﬂo H MOCTYNATECIAbHO C MOCTOSHHO CKOPOCTBIO U B HCKOTOpBIiri MOMCHT BPEMCHH OJHA H3 BCPHIHH NIACTHHKH
WAPHAPHO 3akpernusiercss. OnpeennTs peakuHo WAPHUPA NPH €€ JanbHelileM IBIGKeHHH. PasMepsl IUVIACTHHKH H HampaeieHue [/

YKA3aHbI HA PHCYHKE. MAacca nIaCTHHKH PABHA 117
{
5’,-‘ u
I
L e

7 (CCCP, 1989, 10 6a/108). OTHOPOAHBIN CTEPKEHD ATHHOM /H MACCOH 277 TOKOMTCH HA [IAJKOH rOPH30HTATLHOH MI0ckoCcTH. B
HCKOTOPBIH MOMCHT K KOHLY CTCP/KHS MPHIOKCHA CHIA £ MOJ YII0M Of K TOPH3OHTY (CHIIA /"M CTCPHKCHB PACTIOIOKCHBI B OTHOM
BEPTHKAIBHO}H INOCKOCTH). ONpeaeInTs NPOSKIMH YCKOPEHHA IEHTPa Macc crepykHia € Ha ocH koopauHaT OX u OY B HAUATbHBIH
MOMCHT €TO JTBHKCHHSL.
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8 (BCCP, 1987, 6 6amnoB). OpHOpoaHAs, TOHKAs IUIacTHHA, MMeEoIas (opMy KBajpaTta, 3akpervieHa ImapHupeM A u
YJIEpIKUBALTCS. YIIOPOM #3 Tak, UTo cTopoHa A/ Beprukanbia. Onpe/ieliTh Peakiuio mapHupa A cpa3sy mocie Toro, Kak yruop yopan.
Macca TIacTHHBI paBHa 177,

LA A
6.7. YPABHEHUSI JIATPAHKA

1 (CCCP, 1981, 10 daiioB). Ha pucyHKe HOKa3aHO HAYAIBHOE IIOJI0KEHHME MEXAHMYECKON cucreMbl. CHCTeMa KOOpUHAT
Oxy'Z nenojpuxna. CHCTEMa KOOPAMHAT OXxp)i14 CBA3aHA C HEBECOMON paMKOH 7, BpamaloIEHcs ¢ IIOCTOSHHOM YINOBO
CKOPOCTBIO (9 BOKPYI TOPH30HTAIRHOH ocu Q). CucTema KoopMHAT (JXVz CBs3aHa ¢ HEBECOMOH KPECTOBHHOH 2, 00pa3eBaHHOM
JBYMS COCIMHEHHBIMM IO TIPAMBIM VITIOM CTEPXRHAMH. KpecToBHMHA BpalfaeTcd ¢ TIOCTOSHHOH YITIOBOH CKOPOCTBEOD @,
OTHOCHUTEIEHO PaMKH. KOJ]]JI_IO Maccoit m HAJETO Ha CTEPKEHb U MOKET IEPEMENAThCA 110 HEMY Ge3 TPEHUA. CocTaBUTL

JuddepeHIManbHOe YPABHEHHE JIBHKCHUS KOJIBLA 110 CTEPIKHIO.

Fa

| 4

Y Vz(z1)

A Y17 yiw)

B ‘;( x1)

19

2 (CCCP, 1981, 6 6amnos). TOHKHI OJHOPOIHBIN CTCPKCHE / Maccoil /77y ¥ JNIMHOM / IBMKCTCS B BCPTHKATHLHON IITOCKOCTH,
OIHUPASICH BEPXHUM KOHIIOM HA BEPTHKAILHYIO CTCHKY, a HIGKHMM KOHIIOM TOJKAST IIOJI3YH 2 MacCOil i, pacTsaruBasi IIPYKHHY ¢
kodbpuimentom xkéctkocTr € TIpH BePTUKAILHOM TOIOKEHHM CTEPKHS TpYXHHA He jgedopmupopana. [10 CTEPIKHIO JIBHIKETCS
xombilo J Maccod . CoctaButh muddepeHIMaIbHble YpaBHEHHS JIBHUKEHHST MEXaHWUECKOH CHCTEMBI, WCIIONB3Ys YPaBHEHMS
Jlarpamzka pTopore poja. TpeHHe He YUUTHIBATS.
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3 (CCCP, 1982, 6 6axaoB). Tsoxénas pamka /. MOMEHT HHEPIHH KOTOPOH OTHOCHTEIBHO BEPTHKAIBHOH ocu )z PaBEH ./,
JABHIKCTCS MO ACHCTBUEM MAPBL CHIT ¢ MOMEHTOM M. KOHIBI OAHOPOIHOTO TSHKENOrO CTepkH 2 ANHHOU /1 MacCOH m croas3at 6e3
Tpenust 1o croponam pavkd. CocraButs AudhepeHIHaNbHBIE YPABHSHHS ABHKEHHS TaHHOH MEXAHHIECKOH CHCTEMBI B 0O00IEHHBIX
KOOPAHHATAX ) H o, TpeHHEM MPeHEOPETD.

4 (CCCP, 1983, 10 6amios). JKécrkast paMka / BpaldeTcsl BOKPYD BEPTHKATBbHOH ocu Cz moz AcHCTBHEM mapbl CHI C
MOMEHTOM Afj. MOMEHT MHCpUMH paMKH OTHOCHTEILHO ocH Cz paseH J Tonkuil oaHopoaHbii auck 2 maccol m u paguycom R
KECTKO 3aKPEILIEH HA HCBCCOMOM Baly, YCTAHOBICHHOM B NOAIIMMHMKAX, HANOMJALIMXCA B yraax pamku. Llentp mace ¢ mucka
HAXOIHUTCS B TOUKE mepecederust oce Czu C, yroi Mexay ocsaMH paseH o. Ha san aelictByer mapa cun ¢ MomenToM Ad. Moment
M co3aaér aBUraTenb, yCTAHOBIEHHBbIH Ha pamke. Haltu yrnoBoe yckopeHue paMiH. TPEHHE HE YUUTbIBATD.

5 (CCCP, 1984, 10 danaoB). 3ybuatoe xonmeco / BpAImASTCS BOKPYT BEPTHKATBHON ocH Oz, MPOXOIIMICH 1epes ero UeHTP.
Boauto 2 Bpamaercst BOKPYT OCH, mpoxoasmeit gepes meHtp O komeca / MEPMEHAMKYTSIPHO €T0 MIOCKOCTH. Boamno HecéT och
3y0uaToro koneca J, HAXOAAIIErOCs B 3aUSIUICHHH ¢ konecoM /. Ha xomeco / neHcTByeT mapa CHl ¢ MOMEHTOM A4, 4 HA BOIMIIO —
napa cun ¢ MoMeHtoM Ms. Macca = 2m xoneca / pacupeneneHa No OKPY KHOCTH PaguycoM R = 37, BOAWIO HEBECOMO, KOIECO J —
TOHKHIT OTHOPOIHEIH THCK MACCOH /1 U PATHYCOM 1-

Kaxumu momxHB! ObITh MOMEHTBI A4 (1, ¢2). M. ¢2), 9TOOB HUMEIH MECTO PABHOMEPHBIC BPAMICHHA C 3aTAHHBIMH
NOCTOSTHHBIME YTJIOBBIMH CKOPOCTSIMH. ) = @y = const, (), = @, = const?

Tpe}me HE YYHTBIBATH.
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6 (PC®CP, 1982, 5 OamroB). TomkocTeHHas oOfHOpomHAsd Tpyba MaccoH Af ®m pagmycoM R MOKET KaTHTECT Oe3
TIPOCKANB3BIBAHASA 110 HEMOJBHKHOH TOPH3OHTATEHOH INIOCKOCTH, BHYTpH 3TOH TpyOBI MOJKET KaTHTHCA €3 NMPOCKANB3BIBAHAIL
TOHKOCTEHHAA OTHOpOxHAA Tpyda Maccoll m u paguycom r COCTaBHTH AH(()EPEHIHATHHEIE YPABHEHHS [BIKEHHS CHCTEMBI H3
COCTOSHHS TOKOA, €CJH B HAYATBHOM MONOKEHHH NpAMast AO, COSIHHAIOMAA LEHTPHl TPYD, OTKIOHEHA OT BEPTHKAIM HA MAaNbIH
VIO,

7 (PCOCP, 1986, 7 6amros). Tlomzyn / maccoil m, coeAMHEHHBIH C OMOPOM MpYXHHON ¢ KECTKOCTHIO (, COBEPLIAET
KoIeDaHHs HA TUIOCKOCTH, PACIONO/KEHHOH MOX YIAOM o6 K TOPH3OHTY. K MOM3YHY IDAPHEPHO NPHKPEIUIEH MATEMATHICCKHH

MaATHUK 2 Maccol 1, umerowmuil aauny [ Tpenus HeT. CocTaBuTh AH()()CPCHIHATEHEIC YPABHCHHUS ABHIKCHUSA CHCTEMBL.
P

8 (BCCP, 1984, 6 OamnoB), D1runTHYeCKHH MAATHHK COCTOHT M3 TOJ3YHA MACCOH i, cxonpidmero 6e3 TPeHHS IO
TOPHROHTATREHOH IINOCKOCTH, H IMAPHKA TOH k¢ MACCOH 177, COCIHHEHHOTO C TMOT3YHOM HEBECOMBIM CTepiaHeM AL 11mHOH /
CrepieHb MOXKET BPAIIATHCA BOKPYT OCH A, CBA34HHOH C IOIIYHOM H NEPHEHAUKYLAPHOH MIOCKOCTH depTeka. CTepiaeHb OPHBOAT
B TOPH3OHTATBHOE MOJOKEHHE W OTIYCKAKT O3 HAYATBHOM CKOPOCTH, PEIOCTABHE MAATHHK caMoMy cebe. OmpeaenuTs yIIoByiO
CKOPOCTB CTEPKHA B MOMEHT, KOTJAA WIAPHK OYVAET HAXOAWTHCA B HIKHEM MOTokeHWH. Kakmm Oyaer pemmeHme, ecmn AB —
OTHOPOIHEIH CTEPKEHb Maccol /1 = 211!

(oA

g

6.8. [TPOPECCHUOHAJIbHO-OPUEHTHUPOBAHHLIE 3AJAUYU

1 (CCCP, 1990, 10 6ana0r). Briepeau TpakTopa, ABHKYLIErOCs ¢ MOCTOSIHHOM CKOPOCTBIO [/, ycTaHOBIEHEI oTBadbl A8 n AC
IO YIJIOM O K OcH Tpakropa, BC = 25, Oraisl NEPEMELIAOT 3EMISHYIO HACHINL MO NOBCPXHOCTH FOPH3OHTANBHOH NIOLIAAKH
BIIPABO H BICBO OT HANPABICHHMs ABMKCHMA TpakTopd. Kos(p(HMOHEeHT TPeHMs! 4acTHI[ TPYHTA O MOBEPXHOCTH ILIOWIANKH £, O
TIOBEPXHOCTE OTBATA f5. UACTHIEI TPYHTA CKOIB3AT BIOIL OTBATOB, 4 IOCTE CXOZA C OTBANOB B TOUKAX B H (' ABHKYTCA IO
TIOBEPXHOCTH ILIOMAAKH 10 TOTHOH OCTAHOBKH.

Onpenennrs:

1) mpH KAKHX 3HAYCHHSIX Of TACTHIBI TPYHTA OYAYT CKOJB3HTh BAOIb OTBANOB,

2) paccTOdHHE 2 9aCTHI IPYHTA A0 OpAMOH L mocie HX OCTAHOBKH (L — TpaekTopus Touku A),

3) ycunue @, HeOOXOAMMOE A3l MEPEMELIEHHUS [Py HTA, €CIH MAacCa FPYHTA, NepeMelnaeMast OJHUM OTBAJIOM, paBHa M,
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2 (PCDCP, 1983, 5 6a10B). B focke, yCTAHOBICHHOH B BEPTHKAILHOMN MIOCKOCTH MOA YIIOM O K FOPH30HTY. HEOOXOTHMO
IPOCBEPINTh HAKIOHHOE OTBEPCTHS, TAK, 9TOO0BI MATEPHANBHAS TOMKA, ONYIIEHHAS B OTBEPCTHE B TOUKE A 663 HAYATBHOH CKOPOCTH,
NpoLLIa CKBO3bL JOCKY MO AEHCTBHEM CHJbI TshkecTH B kpaTuaiiuee Bpems. Koadduuuent tpenust papen £ Onpeneadts yroa 3
HAKIIOHA OTBEPCTHSL.

z|

3 (PCe2CP, 1988, 7 6aunos). LLlapuk ckatbiBacTes no V-odpasHomy x&noby (B = 90°). Moxer M yroa o, HakIoHa xénoda K
TOPH3O0HTY, TIPH KOTOPOM HATHETCS CKONBKEHHE IapHKa, OBITh MEHBLIE, TeM ¥ Ir1ockoit (§ = 90°), onoper? KoaduuuenT Tpermns
CKOMBIKCHEST FHE 3ABUCHT OT BenuauHEr yrma [, o mapuka J, = 0.4mr.

Bug no CX

4 (PCOCP, 1988, 3 0ata). MarcpuanbHas TOUKA MACCOM 77 ABHIKETCS MO TOPH3OHTANBHOH MICPOXOBATOH MIOCKOCTH B BARKOH
cpene. Bo crombko pas yBEMHIHTCS BPeMsT ABHKEHHS TOUKH A0 €€ OCTAHOBKH, €CITH BA3KOTO TPeHH: He Oy aet?

Hexoasble naHHBIE: HAYANBHAA CKOPOCTh Vo = 33.7 m/c. ko3 (hHUHEHT TpeHHs CKOAbxkeHHA [ = 0.2 = const, MOIy/Ib CHIEL
BA3KOrO conpoTupneHns F=mpV.rae p=0.1c' num=1xr.

5 (CCCP, 1985, 10 6auon). Tonkuit ogHopoansl mnuck / maccolt m u paaumycoM R, 3aKpermiéHHbIH LMIMHAPHYCCKHM
[IAPHUPOM £ Ha OcH BOAKIA 2, KATHTCS 0€3 CKOMbKCHHA M0 FOPH30HTAILHOH miockocTH. Bo BpeMs ABHIKCHHS IIOCKOCTh AHCKA H
BO/THJA COXPAHSIET BepTUKANbHOE nonoxeHue. Jiuna AB Boauna pasHa / a mMacca npeHedpexumo Mana. Ha AHCK B ero mnockocT#

neHerByer Mmoment M, AB|xoy. TpeHue KaueHHs, TPEHHE BEPUCHHA W TPEHUE B LIAPHHPE B OTCYTCTBYIOT. HaHTH 3aBHCHMOCTB

MomeHTa A OT yria oL IpH YCIOBHH, 9TO KOHel (' BOAHIIA ABHAKETCH BAOIb HACAIBHO IMAAKOTO Ma3a CO CKOpOCTeiy [/= const.
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6 (CCCP, 1987, 5 daw1oB). I'py3 / Macco#l iz, TICABEHICHHEIN K KOHIY HUTH, HAMOTaHHOI Ha GapalbaH 2, onyckaercs. bapaGan
HMMEET 71 PaTUaIbHO PACTIONOKESHHBIX JTonacTteit mupuHoit A. 1lpu Bpamenuu GapaGaHa JIOIACTH HCIIBITRIBAIOT COIIPOTHRIICHHE BO3YXA,
JIaBIIeHHe KOTOPOTO B KaKAOH TOUKe MOTIACTH TPOTIOPITHOHATTFHO CKOPOCTH 3TOH TOUKH, 0. — KO3(Q(HUITUEHT TPOTIOPITMOHATLHOCTH, J —
MOMEHT MHepITUK Gapadana ¢ IoNacTsIMH OTHOCHTEILHO OCH BpalieHus, r— pajuyc Oapalana, /. = R — r— jyiiHa Jomacteii. Oupenenmirs
MaKCHMALHYIO VITIOBYIO CKOPOCTE BparmeHus GapabaHa.

Vs LY

e = o S,

7 (CCCP, 1988, 8 dannos). OpHOpoMHEIE TOHKHE AUCKU MACCOH 777 KaKbIH HacakeHLl Ha TOPM30HTAILHYIO ock CD jinHoi 27
Pajuycsl auckoB pasHBl 7o J[MCKM OIMparoTes Ha TOPU3OHTAILHYI 1DI0CKOCTh. Och C1) NPUBOJUICI BO BpallleHHE BOKPYT
BEPTUKAILHOI ocH FF TI0cle PHIIOKEeHHS IIOCTOSHHOTO MOoMeHTa M. OnpesieuTh BpeMs T, 3a KoTopoe och CD noBepuéres ma 90°,
€CJIM B TCUCHUE ATOr0 BPEMEHH KaUCHHUE JHCKOB IO OIIOPHOH INIOCKOCTH IIPOMCXO IUT Oe3 cKolbkeHmwst. Maccoit ocu CD ripeHeGpes.

8 (CCCP, 1990, 6 6annoB). KymucHblii MeXaHM3M PacIoiOKeH B I'OPU3OHTAILHON IUIocKocTH. Macca Ky/Iuchl paBHa 71,
MOMEHT HIEPIAH KPUBOIIIAIIA OTHOCHTETLHO ocH () paBeH ./, JUIHIa KPUBOIIHIIA 7: B MOI0KEHHH MeXaHH3Ma, Ope/IesIEMOM YIIOM
@) = 45° yrioBas CKOPOCTb KPHBOIIMIIA PAaBHa M), a €r0 YITUOBOE YCKOpelHe € = ). OUPEeNeIHTs MM DTOro IOJOMKEHHs
BpaIL@ONMit MOMEHT M, IPHIOKEHHBIH K KPUBOLIMITY, M JUHAMHUECKHE PEeakLMH I1o/muIIHuKa C. TpeHneM rpenedpeus.

A

9 (PCDCP, 1983, 7 6amioB). MexaHusM paciiolloKeH B BEPTUKANBHOM [UICCKOCTH U COCTOUT U3 My Thl 7, Bpammaiomeiics Ha
ocu (O OJHOPO/HOI'0 CTEPKHS 2, OJMH KOHEI KOTOPOIO MOKeT CKOJB3HTh B My(Te, @ Ha BTOPOM HMeercs och A, coeMHsIomas
CTEPIKEHD C OTHOPOIHBIM JcKoM 3. JIMCK Maccoi 17k U pajlycoM 7 KaTUTCs 63 CKOMLKEHES 110 HEMO/IBINKHOMY KOJIBITY PaJHycoM K.
JlmHa crepixHs /= K — 7, Macca 1. loTepamu Ha TpeHMe B ¢Bs3sX NpeHeSperaeM. B HayalbHBIE MOMEHT IICHTp JMCKa HAXOUTCH B
T10J103Ke MK Ay U HeltoABrke. CHIBI THKECTH IPUBOHT MeXau3M B Apuzketve. OLpeieluTh CKOPOCTE LieHTpa Aucka V. peakiuu ero
cpselt kax gpyuximo yriaa ¢ (0 < @< 90°).
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10 (PC®CP, 1989, 7 6annoB). Ha ropnzoHTAIBHBIX HAMPABISAOLIMX JICKHT OJHOPOAHBIH mumuHap / secom Gy. Ha Hero
HAMOTAHA HEBecoMas HUTh ¢ rpy3oM (> Ha koHue. Llunuuap katutcs ©€3 MPOCKANB3bIBAHHS, CONPOTHBISHUEM MEPEKATHIBAHHIO

npercbOperacm. [lpu kaxom otrowerun K = Gi/ G, uertp mace C uunnHApa OVACT ABUraThCs ¢ IOCTOSHHBIM YCKOPeHHEM a = (2/3)g
2

2y -
y,

[ ]

LS

Gz

11 (PCOCP, 1990, 7 6anmnos). Onpeaeautb YCKOPEHHMs TEN TMJIOCKOH MEXAHHUSCKON CHCTEMBI, ABHKYIUEHCS MOJ AEHCTBHEM
cun taxecti. Ocs OZ sepruxansra. Maccesr Ter: my = m2, n, = 0,5m; yron .= 30°. TpeHuC OTCYTCTBYCT.

z

-

2
1
/o

o
|5

Y

A
o
T

12 (Kuprus. CCP, 1986, 5 Ganaos). Onpesenute yrmoByro ckopocTs kKpupomuna (OC mmHOI / W BecoM P B MOMEHT
npoxoskaeHus uepes ock OX ecnu Bec nonzvea A paseH Q, Bec crepxkus AP tarcke paBeH () B HAuaIbHBIN MOMEHT KPHBOIIHI Obl
OTKJIOHEH HA YrOad () OT FOPM3OHTAIM M OTHYIIEH O3 HauambHOI ckopoctd. Paccrosinue ot toukn O no crepxkust AB pasHo R.

Mexanmsm PacrionoKCH B BCpTPIKa.TbHOﬁ TVIOCKOCTH.
b4

rlo
%

I

13 (JL, 1985, 6 6annos). Llaper Maccoii m 1 paguycoM I CKATHIBAKOTCH C FOPH30HTAILHON MIOWIAJKY OAMH 33 APYTHM 0¢3
CKONMBKEHHS W HAYANbHOI CKOPOCTH TO HAKNOHHOH TITOCKOCTH HAa TOPH3OHTAIBHYIO TIIAT(GOPMY. IESKaAIy0 HA TIAAKOH
MOBEPXHOCTH, ¥ ABMKYTCS TOCTYNATEIBHO BMECTE C MIaTgOpPMOii.

Onpeaenuts CKOPOCTb CHETEMBI «LIapsl — miardopmay nocie ckarsianus Ha miarhopmy 7-ro wapa, Macca miardopmsr — M.
B Havane apmwkeHMs mapos maarhopMa HaXOIHIACh B COCTOSHUS TIOKOS.
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14 (M., 1983, 8 danioB). CoyTHHK HMceT (OPMY MNPABHILHOM MICCTUrpaHHOH mpusMbl, CTBOPKH A PaadaTOpa CHCTCMbL
ONJIAMCHHUS CIIYTHHKA B HCXOJHOM MOJIOKCHHH MPHICTAOT kK OOKOBBIM IDAHsAM KODIyca CIyTHUKA, LIUPHHA rpaHH — £ Ha opGute (B
YCIOBHMSIX HEBCCOMOCTH) MOCAC OTACICHHS CIYTHHKA CTBOPKH OCBOOOMKAAIOTCS H NOA JCHCTBUCM MNPYIKHUHHBIX JABHraTelcH
CHHXPOHHQ NMOBOPAYHBAKITCS BOKPYT occH. [TomaracM CTBOPKH O HOPOIHBIMH MIACTHHAMH MACCOM /77 W JUTHHOH R,

1. HalTH COOTHOIIGHHE ME3,Ty YTITOBOH CKOPOCTBIO BPAIGHHS KOPITYCa CTYTHHKA BOKPYT OCH cHMMETPHE ( OF) B OTHOCHTETBHOH
YTI0BOH CKOPOCTBIO () CTBOPOK I MOMEHTA, KOT/Ia CTBOPKH MOBEPHY TCSL OTHOCHTENRHO KOPITyCa Ha YTEl 120°,

2. JIast TOro #e MOMEHTa BPEMEHH HAaHTH Y IIIOBYH) CKOPOCTb KOPMYCA CNyTHHKA. [IPHHSTE, 4TO MOMEHT HHEPLMH Kopnyca J, =
74 a L
86mR°, ABHraTeNH CTBOPOK NPEACTABIAIOT COO0H CHHpaibHBIE MPYKHHBI (MIH TOPCHOHBI), KO3(D(QHOHEHTH ECTKOCTH KOTOPBIX
paeHe! C'H KOTOPEIC B HAYAIBHOM TOJIOKCHUH HMCIOT YIoT 3akpyunBanus 120°,

7
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7. OTBETEHI

Taaea 4.1

1. m.=mA/R + m-As/RA
me=im B/ R + B/ R-,
m,= mC/R + mCy/R,

R={A+B+CG. R={A+B+C .

34CCh NPHHATO, HTO BCKTOPLI /1) M fits HAMPABACHB! B CTOPOHY COOTBCTCTRY KOLIMX MI1OCKOCTCH (BBCPX).
2. BekTopb! cOCTABMMIOT € MNOCKOCTLIO X O Y 0NHHAKOBLIC Y Ikl

o= arccos(Wa™ + & /2. .
3. R=5M/1.
4. Mo- R#0 —cHcTema He MPHBOANTCS K PABHOACHCTBY IOLUCH,

Ry=A M+ M1 D,

5 (PW.\+ Ph) (bIP]/_ C]PU + bZPZ/_CEPZ'\) + (PU'+ PJVL) (C]PH_ ‘9]P]/++cEP2.\_HZPE ] +(PW/+ Pl/) ("‘hpl) - bIPW/) =0
6. R=4F.

7. Qy=—15F.

8 a+b+c=0.

9. M=~29 H-u.
Iiasa 4.2

1 L =33ad+ .

2. 8=P/2.

3 Al= QR+ DGR .

4 o=@, =0, 9=, =arccos{// AN—5 (mpr & < 1). MOJOMCHHC PABHOBCCHSI =@ YCTOHYHBO B CIydac. KOrId OHO
¢amneTBeREO (pu A2 1— /7 /1), mpr k< 1— i/ /7 ¢TOHIMBO TOMBKO TIONOKCHHE PABHOBECHT (= )y

5. T=Pi2. g=P/2R.

6. T, = Pl4+ Psina/2x.

7. P=Q2sinl5" /[(1-2sin13") = LO73Q.

8 S§,=5F/c.

9. N, =2P-36Pl/25r.

10, tgp, =2Q/ PH2(n—K)+1).
2 (Jeos ¢

Mtgge—<""
& = k) — 2 0sin

3
12, ¢ = arclg— .
® g 9

13. ¢ = arccos((1 +\/§)/l()) .
14. 3. =2rc0s’ ¢, ¥, = rcos(2—sin2¢) .
15. T= PE :
i
16. TpyOul ue packararcs npu R < 6.3 1.

Faiasa 4.3

I. a=arctg(\/§/9).

. @=20—90", paBHOBCCHC HCYCTOHUMBOC,

=3

3. HaeTe damumea ¥ /o +(v—a/2) {(ai2)’ =1, 0<x<a 0 y<al2,
4. By, = Geos(o +arctg £) .
S.0=0., N,=Pcosa, N,= Psina.

100



Fiasa 4.4

I, Ya=—(P+ Qigy/2.

CF=P/32.

3. M, =+15 H-u.

4, sinf=20Q/ Psina, x, = (2aPQcose— bmp/ i,

3p = (260" —bP sin” o+ Pamcos)/ i, 4 = Pcosal,

xp = ~(2aPQcoso+ bmQ)/ n. ¥y, = (26QF — PPbsin® o,— Pamcoso)/ 1,

m= \Hﬁ sina—4Q° . n=26Psino..
5. T=Mg/6 .
6. 4\;4:31/5(P+2()) clgo /2, _rA:—«/E(P+ 2Q0c1ga /2, sy =—Q. T =(P+2Q)/sino, Top =2(P+20Q)xiga.

an= 2PN 19 vy=— P2 160 2= TP R, = 2PY3 9. Np= P2 /6.
. 00/00=15.
L cos(AOB =1/4, cos{ AQCy=-T7/8.

[£53

oo =l

P 2
10. x,=2Pcosq; R[!»=§+TSIH o z,,=§+7Pcosrx;
3 5

. . P .
¥, =Asina—2cosn ), v =Fsino+2cosa).  z,=——(sin o+ 2cos ).
5

11 Ry= P, o=30"
12. F=PJ6/3.

I'naga 4.5

1. lg(%)s f.

£zQHP+20).

. O =2arctg £ f,,,,:mm )= G+,

ChEHA- 14y

CDQsino—58 coso/ B/ d < P< DQsinct+ 3 cosa/ R/ d.

6. F<min[£ P, Kcosa— £ sinw), £(P + P)/(cosa— £ sino)].

L Frigol2).

8. 189 =(R = A1+ FOHN(R+PY = 17)=21/1= 7).

9. M. =OR x, =4 fQ/n, =21}, y,=-20/n, yvp=2Q/x.

10. 1 cmywait: a) mpu 0< o <45 Oespasnuunoe papHOBecHeS, &) mpu O<f<¢@,. f=0—45, ¢, =actg £ - ycrofunsoe

(SRR O )

iy

“wi

~1

paeuoeccuc. B) npu PB=¢@, — HcycroluuBoc paHoBecuc: r) mpH >, paBuosccusi HCT. 2 cayuail: a) mpn <45 —q,
BezpastiaHEOe paBEOBECHS, §) IpH —@, < < @, — veTOHUHBOS PABHOBECHES; B) IPH P > @), PABHOBECHS HET.

I1. P=G/ . R\ =0.

12. coso =2 F/(L+ F7) — Ipu TOCTYMATETHHOM ABIDKEHHE KATKA, COSCL > 2 F/(1+ £7) — TIpH KAMEHHH 063 TPOCKATEIBIBAHML.

13. rzril, G2 GLrID(LI-BIF + ).

14 =456/ ¢.

15, 10, = (m +m)/(F(3m + 1))

16. tgou > (af] + b))/ b.

17. bsch/J1+9f3 CB<ARaNI + I

18. Q= Pleosa/2.

19 M>2PR/3.

200 ho=30".2) B, =()/JE, gp=1/8, a=327".

21 sinm:l_fi: o, <o
T+ B

22, 72 2sin@/(n—-2c059) .

oA

101



0, = arccos(2/ 1 1 (£ e = 2/T5 -4

L+ £ (g
23 4= pp1e— AT LD g gy,
I-fHywgo-4-£4
24 TA:%P 1;9:%13 waéP,
25 O=12P *

27. 126 =

28. alls 4f/,j1+16 r.

29.TIpu £>8/r 4(0-8/P2tges41+8/r).
Mpu £<8/rdl- N<iga<d(l+ .
30, £=+2/5.

31. 1) packararca; 2) npy adCOITFOTHO TBEPABIK TPYOAX H IOBEPXHOCTH 014 KONHYECTBO TPYO TEOPCTHUSCKH HEOTPAHHHEHHO
BEIIHKO; 3) BABHCHT, TAK KAK HEOOXQIHMO MPEOAONETh TPSHHE KAYCHHS H TPEHHA CKOMBKEHAS B MECTAX KOHTAKTA TPY O, BHISBAHHOE
CONPOTHBICHHCM TPYD NCPCKATBIBAHHID.

321 =RRfA1+ £), £22-4f3.

max

33 P<Qal2h, PSQI2. P OQfiA1+ £ .
34, CucTeMa CXOTIWIMXCs CHA. M3 hOpMY T PABHOBCCHA NOIYUAKDTCH (POPMYITLL 1T KOOPIMHATHI UCHTPA MaCe.
35 x=1/2.
36. 1= Li2.
37. P, (1-2 Bigo) < B < A (1+ 2 £lgay)
I1asa 4.6

1. P=bQHb-213).

2 Gun = 10W2(H/M) . P, =20 H.

3. M, =53 +1)IQ76.

4 a,., =M2Ff P, —0.

5. f=1tgon.

6. N=41@.

7. R,=Ry= R.=Pi3.

8. Q= P(sinf+ fcosP)/(sina+ feosa).

9. o <2arclg 1.

10. T=QFI((1— f:)cosot+ ).

1.1y r>0, (go=3nr /4R +R+17)

(r=R o381 r—ew, a0—=67" r=2R a=536". r=0,5R a.=186").
2) r<0, tga=3nr (R+ D/ HR -1,
(roRo—->r/2ir e a=113").

120 £ f< £14], M>(PRULH £+ £- 1),

13. 1) Ilpu Brateipanun P= 24534 ; 2) [lpu srarusanun P =2874H .
14 017<M/Pr<083, £20,175.

15. R=mr P/sino cos o, , K upoxoaur uepes 10uky C'Ha npmvoit AB( R L AB), npmaen BC= ACtg .
16. r< I°R.

17. N_,:M/Jaz +b° . N,=Mal(a*+ V"), N.= Mbla” +b").

Maasa 3.1

Lv=2009 147 _a=2+9116F .
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Vxa3aHE¢. COCTABHTE YDABHCHHA IBHKCHUS TOUKH. COBIATAKOMEH B KamKIBIH MOMEHT BPEMCHH ¢ LCHIPOM KPUBH3HBL
Tpaekropun. JudihepeHunpy 1 3TH YPABHEHH S, HAHTH HCKOMBIC BEITHTIHHEL.

2. Viasaswe: TIO YPABHCHMSIM JABUMCHHS TOUKH M HalTH NOCICIOBATCABHO V. dy & dp P. 34TCM € y4ETOM DHCYHKA HalTh
paccrosiiuc AP W BBIPA3HTb Cro uepes .

3. Lm:\/(lfm £, COSO —Vat, cosB)’ + (v 7, sinc — vo 2, sinB)° . nie £, = Av,coso+ v:cos[i)/(vl2 + Vo + 2y vacos(ot B).

4- L‘mul = A/UVZ‘ /
5.8=273.
6. r= Litg(p/2n™

Y —_— —_—
2

S
T.v.ip= \-"1‘"‘\/2 . Vpya=—Vap.

|aar = \’12 IR— &, ana =<\/(2v1v3 /’R)2 +(a, +\'1: /R’)2 .
8. 1€ 0min = 20H5 — 1)/ L+ 3 73,
9 vp=vy \,‘.]2 +.]1: /A, ap :VA;IZ/]]}.

T'1asa 5.2

LOM=13/4, a=rf311
da=d dg :“lﬁ .
p=CD=fte

at =025k

O

anr= 16 /™,
ve=0hy2 | ac= afh26

Cap= w26 1.
LR =/ sing, £ = a)l2 (coso + cosza) /sin“o + £35IN0, €CTH NPEINOIOMNATE, ITQ BEKTOP £3 HAMPARICH K HAM, 4 BEKTOP £; OT

jonl

[N |

HAcC.

9 W = 101/5 pagc.

10. cosx=0,5.

11, Vkazarne watitu MUC 2ecHa AB — Touky £, BBIPA3MTH YCKOPCHHC TOUKH £ ugpe? yckopcHust Touck 4 u B Jance
HCTIONb30BATh FCOMCTPHUCCKHH HIH AHAMMTHUCCKHI MCTOA, OTIPCACICHHS ¥CKOPCHHSL dp H TOKA3aTh, UTO OHO HC 3aBHCHT OT £ 3ECHA

AB.
12 o= -FF /2.
13.1) § =e2—e3= 2 —/2 par/c’,
2) O me—y= l+w/§/2 —ﬁpzu/c:.
14, p-=ull €5-= zf/fctg:(x.

15. eap=o0"0-i 1 —r? Jgou=atr+t o’ F -1,

da = =\/(0.)3r)2 +(at 0)31’2 INEF -1 )2 , BepxHHil 3HAK Oepércd, €CNM BEKTOP & HAIPABIEH BIGRO. HMKHHII — e€CcIH
BITPABO.
16, Gpp= O = O3, €Eap= 80)2 ‘\/E 27, o= Ct): ﬁ 127,
17. ay= 20 em/c”, BM=5cm,
18. 0= 0.3 par/c.e = 0443 pazk’ 4= 5.5cm/c, e =543 auic’,
19, g;=1,
20. wpe= ay V3 /3.
2lvp=2LV
22. MI1Y 3Bera AB coBmazueT ¢ TOUKOH B. €, =¢ 4p= (:)S wF-r
23, MIC mummHApa B HIXOAWTCA B ToEke P Ha mpaMod (OF Memwmy ToukaMH () H B HA  PUCCTOAHHH

OP= 1\/2’? o, A+ 2«\/?: 111/(r~/§+411).

24, Vkazsarmsr, 1) MCTOA PAMIOKCHHMS ABMMKCHHS, PACCMATPHBAN CIQWHOC ABMKCHHC TOMCK A n 5, HAHTH vyp 3HAs vip U v
padTH MLIC 3Bena AB.

2) MeToI OCTAHOBKH. MEICIEHHO OCTaHOBHTE 3BeHO . Hatitm MLIC mepBoro H BTOPOrO 3BEHLEB B OTHOCHTENBHOM JBMKEHHH,
3ares, BO3BPALIAS CUCTCMY B HCXOAHOC NOMOKCHUE, reoMerpruccku Habite MLC asena 2

235, Meqzaare gatitn MUC 3BeRd 2 — 109Ky 2. YUECTB, IO CKOPOCTh TOUKH $BEHA 3, KOTOPAA COBIAIACT ¢ TOUKOH M, HATIPUBICHL
mapanneIpHo A5,
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26 v-= 207 N3 L ae= 20713,

27. MLIC 3BcHa .3 HANOIUTCH HA NICPCCCUCHHME NCPNCHAMKYVIIAPA K A, MPOBCACHHOMY M3 TOUKH A, ¢ NPOAOMMKCHUCM MPAMOM
BC v =113 v/, ap = 22,18 w/c™.

28, 0= v ig@ sing / £ £ = sin“@(a+ 2v° Lggy )/

29. ;= 3 paz/e.

o

30, o0 =243 v/ 358 = 3 Ve /35

31 7+ (1= 0,50° = 0,25 F (okpywnocTs paanvea 0.5/, a= 20",

32.v,=vV3 /2. a=v 1 da e, = VN3 24

Bove= w7243 . Viasawnc npy Haxo#AcHHH MLIC KPCCTOBHHBI FCOMCTPHUCCKHM MCTOAOM YUCCTh, UTO CKOPOCTL TOUKH,
CBAMMHHOH ¢ kpecToBMHOH H aBnmowelca MLIC kpecTOBHHEI B OTHOCHTENBHOM JBHKCHHHM €€ IO OTHOLIEHHK K 3BeHY AD,
HANPABJICHA HAPANJICIBEHO ALJ, a CKOPOCTE TOUKH, CBAZAHHON C KPECTOBHHOI U COBIAMAr0IIEH ¢ Toukol (). HampaBneHa Baons OF.

M v=0ma

)

35 v, =0r/ 21/5. ay, =0 /0.

36, MITY KpecTOBHHEI ISKHUT B CEPEIHHE 0Tpeikd (0, TIpH mo00M MONOKEHAH CHCTEMEL

37 vy =20 -\,‘19/ ﬁ et MLUC KpecTOBHHBI JI€KHT B TOUKE NEPECEUCHU MEPICHARKYILIPOE K CTEPHHAM [ H 2, IPOBEAEHHBIX
COOTBETCTBEHHO H3 TOUEK (O H O-.

3 2 fa 4
38 v = po/2c08° (08 2), 4= poy ,/374(:05 W/ 4cos (wi2).
39. Touka P OyACT ABMIATHES MO OKPYHMHOCTH Pasuyca AF ¢ uCHTPOM B TOUKE 5B, ve=20R, ap= 10°R, R=AB,

Iana 5.3

lv=ayr +7 L d= J(e r—in’) + (& I+’ /12)° .

Vka3anuC. AN ONPCACICHUS ¥ L10BOH CKOPOCTH KOACCA 2 MPHMCHHTEL MCTOA Brnauca.

2. v =vsing /sin (00 + @),

2= (4, Rsing sin“(o+ @) + v2, sin’g) / (R sin® (o + ).

Vrazmmne paceMOTPETh ABMKSHUE TOUKH 5 CTEPHKHS KAK CNOKHOE, COCTOAIEE W3 QTHOCHTEILHOTO ABMKEHHS MO OTHOIISHUIO)
K JHCKY ¥ TIEPEHOCHOTO BMECTE ¢ JHUCKOM.
3p=CA3 R343R -TD.
v=aelg (92). :Fpacmopnﬂqm‘mn ﬂ:f—,ELI/IRMCTp BONBWOH OKPY KHOCTH, MPOXOISILCH 4CPC3 HAMANBHOC MON0KCHHS TOUKH A
5. OKpy®HOCTh X+ (v + RI2)” = (Rf2)",

6. MexoMast TOUKA NCKWAT HA HCHOOJBMKHOH MAQOCKOCTH HA PACCTOMHHH OQJHOTQ METPA N0 XOJY JBWKCHHSI OT TOUKH
OCPCCCUCHUSI OCH KACAHH HUNMHAPA ¢ NNOCKOCTHER IBHKCHHS TOUKH o

7. Vo= [0 ap= (Dzlf

8. YCKOPCHMN BCCX TOHMCK KATKA JICHKAT HA NPIMBIX, NPOXOTIIKN Ucpe3 UCHTP ( kartka. [COMCTPUUCCKHM MCCTOM HCKOMBIN
TOUCK SIBMCTCS OKPY *HOCTb ¢ quaverpon CF. rac P—MLC karka,

9. xa=J(1,5+ N3 /%), vy = L3 + 0,543,

10. 4, D, 0= yJa N2/20. e=(ay- 0542 a0/ 1
L.vi= a2 220 ay= 7110 127,

12, a5=08 M/C:, 4-=0,15 M/c{ an= Jﬁ M.
13 7= 123 -3 )¢

4. vy= 21/;12_}3, az= 4;113 +z.'§ .

15 v, =vy. a,= 4 35 +\-'j/ .

16. v 5=l ap="20"1

)
17. o= 4’ a3 .
18 y](’;'iJZIHJIﬁ HpHMCHI/ITL METOO QCTAHOBKH ABHKCHHASA INIACTHHEL HIIH p':lCCMOTpeTb ABHMKCHHC TOYKH O KAaK CJIOEKHOC.

U:h‘u

19. v, =va. &= 4a; e
20. TlonyOKpY ®KHOCTb, NOCTpOCHHAs HA amamerpe PC (€ — ueHtp aucka, £ — MUC aucka, 9TH TOUKH HCKIIOUANOTCS U3
MOIYOKPY KHOCTH).

2l.vap = 2(3+ﬁ) CM/C, Vip = 2(37\/7) cM/e,
A =4 GV el ayn = 4 (G—VT) emic?

22, 4y =V RIR = DF. 843= V(2 — RM(R - Hr(och y HAOPABICHA BESPX).
23 m=wp a =0
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V= mR/ cos(o/ 2).
. ABa pasza.
26, v-= O,:Sn:\/g cM/C, 4= Tc3(37t + TC\/E - 2)/12 oMlc”.

27 vy= 2mlR/\f E+vQ2/-B° .

1R AV — oy a2
28 /d.’ on/vx —r

29. 0= v(R—pM(R -np.

30.ve= 343 o

31. Tpaexropueii Toury M SBIICTCA RAMETP HETIOIBHAKHOM OKPYKHOCTH, KOTOPBIH MPOXOINT Yepe3 TOUKY M, Vyr= 2v-Sin(viR). &/
2vicos(vi/RY R

32. 0=v/2RY3. e=Tv /12R*3.

33. o, =v/R E;z\*jﬁ/lﬁ vy =0, vaa =2y, vy =w3,
a,=2v'/R.

34 ap=7Vi1g o 4—3sin” a.

33. Vrasannc: Anst yNPOLICHMSL PacuCTOB NMOIOKHUTL CKOPOCTH LCHTPA KOJICCA MOCTOsIHHOH. Onpeiciue yCKOPCHHC TOUKH A
CTIPOEKTHPOBaTh ero Ha AP (P — MLC komeca). 310 1 O¥ AT HOPMaNBHOE VCKOpeHHE ToukH M. Tak xax AP | ¥,, 3aTeM, HCIONB3Y I

[SS 2 o]
[ N

dopMyIy a7, =2, /p. HaHTH p.

36. o= 60°.

37. AM= 2R3 + 3/{‘3, R] = 21\)3

38. Vkazawnc: 0003HAUMTL [/ — PACCTOsNHHC MCKTY TOUKAME ONOpbl, €' — BCPLIMHA NPsIMOr0 yria TpeyronbHuka. Toraa CP =
rae P— Touka mepecevennd IEPIeHANKY TAPOB K KATETAM B TOUKAX OTOPH TPEYTOMBHHKA.

CQ=2{ rouxu C. P. - HA 0IHOH HpaMOH, mpuaéy touxa P 1exur mewiy Cu Q.

39 v~=755w/c, vp=8.23 m/c.

40. Mpsvast C(CL|AB). oTeTosias o1 A5 Ha paccTosinue K.

41. vg=v(l + cos a)/ecoso,

as= a(l + coso)/cosa + visina(1 — cosa) Reos’a.
42, 4,=2We’ +Ho* |, ag =o'l

A3, vp= el 17+8sIn(Q/2) /4, ap= @ ry/65+16sin{p/2) /8.

A4 v..= Rm/2sinz((p/2), a0= R(m:cos((p/Z) - shl((p/E))/Zsin"((p/Z).

45, v, = oi/cos(/2)

46. Ha.

47, ap= 71/; e=va —w'F /1

48. M= 2(7(;‘\/5.

49 ay=2v" 1343 a MA=a

50. Vxazamwe naittu MIC ssena 30 1) maditu MLIC 3BeHa 5 B OTHOCUTEILHOM JIBHIKEHHH TIO OTHOTIEHHIO K TUCKY 2 (TOUKa P

— HaXOJIMTCSA HA TICPECEICHAH OPAMOH, NPOXOAAINeH Mo TENY 4, H NPSIMOH, MPONCIALIEH Yepes JISBYIO TOUKY TeIda J H TOUKY KACAHHS

JMCKOB), 2) HCTIONEIOBATE COOTHOWIEHHE 'V pys =V +Viny (31 TIEPEHOCHOE IBHIKEHHE [PHHATE JBHKEHHE Telma J),

o nep

3ECh  Vpyn =0, vipds LOA: 3) ompenenuts MLC 3BeHa 7 Kak TOUKY MEPECEUEHHS TEPTICHIUKY.TAPOB K Vg H Vs,
asa 5.4

1. s=241-¢".

2. 9= oo (/v —1/ (o + Vol g, v= 1}\'3 + (ﬂﬁ _\(:, /4.

3.V Fvive= —am sin®! sin (v / Ak (mav /) cos@icos (mvi/ )y a,= 0 a.=—a (" + (mv / ) cose sin (vt b — 2raen / h
sinmi cos (mvil A

U=aRN2. 2= 15a°R.

N
VTV 7. Ay =V /R
V= 60/, e =4 M/CT

a5 =29, a5 :rm:m_
c i =0, g = 7.5 - vo VR
9. Ay =4,= 25(1 — 8™,

10, U =v/443 .

11. TpackTopus TOUKHK — NPMasL, NAPAIAICILHA TOPHAOHTANILHON NIOCKOCTH. Vyr =V, dyr= (.

e

=B B e S W
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12, 4y = 20U — 4P RIN3 — IR - 7R 2y = 260°RIN3 .
13. v =06 cmM/c.

14, Ay = (\1 + \'fv): / -I-I'Sillsq')

15, x= x5, exp (wt), q) m;

16. vp=0.5 M/C, (157 M/c,

17. a=g (1 +4R w0, / vocoso+ R,/ £)

18. v = /410 .
19, Vo= (Vo + V)™, 0= (vat v’/ N2
20, vy, = @3 72, ay= o' 97 /8.

21, = 0225 — (0 + )27 2= 027+ (. + )77 YCKOPCHHS HAPABICHE! 10 AN,

22, 0= @3, a= 0ry13+643 /3.

0.5

23 a= ' V6 Ir

24, {/=19m// 18, Bcxrop {/ HANPABICH K TOUKS A,
25, x= Ve - e;““) /2.

26, ay,=26,4 v/,

27 vp = 1046 . 2z = 100 /™.

28. m(,_n =0,5paa/c.

29 wep==v/ N3 ep=v3/F

30. ay=20°ry16+9sin° 2¢ .

31 [eAB|/ |eBC = 0,75(4-/3 +5)/ (-/3 +3) = 1.89.
2 ve= V10 W, a0= 234w/
3. a) OxpyxHOCTE paguyca #2 ¢ ueHTpoM Ch. Vi = 0/
Q) OI(p\ JKHQCTE paanyca 44 ¢ IEHTPOM B O, V= 2.
34, vayr= (0 d — 2aay(vsing, + v cosa) O Nty -,
M= (3'0)14 - 7031 cm axcoso + m~ X+ ”’mw -V asing + 4c0|“x ‘)
35, Wap= v/r—(m/._, Bpe= 0, dny' = — (507 7+ (v/r— mw/,_) rw/._ 3.
ere= 3 +(vir— 3 7
36. OC=vi#(Jwcos30° +v).
37 ve= 0/NT /4 wae= 543 0l 42 0.5= 343 olia
38 x= 12542 wm
39, v = 0.2 MfC, 25,= 0.6 WA
40. @= 1 page. £=(1+2v3)/3 paric®
41, ap.= 7R((0(1 + N+ l/G) M+ 8, x-=RO+HG(1 + i+ 06,
Vo= 0.G=(F+ 20"
IaaBa 5.5

1 ARRIND 0, —RIN2Y M CRIN2 0, RIN2).

2. var= 13,9 cM/c, @y = 58,4 eM/C?, 44 = 63,9 e/, ap=48.2 ew/c”, e = 17,7 paalc”.

3. Ve = 843 73,

4. e=viH(R-D.

5. €| = on (00— ay) sino sin(o + BY/sinf Yrazarac 47151 ONPCICICHHS! Y IIOBOH CKOPOCTH KoJI1Cca .f NpUMCHHTL MeTO 4 Brinnca.

0.5

G.p=7 ﬁ /m . Yxazanme. 1A NPOCTOTHI BEITHCIEHHH NOTOXKHUTE ), = const. HampHMep. ok = 1 paz/c.

7. TCOMCTPHUCCKHM MCCTOM TOUCK, YCKOPCHHSI KOTOPBIX NAPAACABHbI MIOCKOCTH X ¥, SIBRSCTCS! TPCY FOIbHHUK, MOIY1ACM bl
TIEPECCHCHHUCM ILTOCKOCTH Z — F = Oun KOHYy Cd.

8. a7 =60 1T eM/c”.

9. 82=(St+NV27+7572. a= (3t+3)7+3.

10, a=0.5(1C + 8m + 18)*" cvfe?, € = 0,375 paa/e™

Il e=0. ap :2(:)3\/;1:

12. BM, = 2R/3. BM: = 2R. ayg = 203 M/C™, aap = 2 M/C”,
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1. v = wre sing cosot (1 — ecosp /4f1-£7 sin” @ ).

2. 0= (a3 +5)/0.8 =84 pave.
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3.w=0.375mn.£=3 NE) w132,
4v=1w/k. a=1 w/c.

S.ove= 0443 wic. =08 M an= 0843 wic

6.v=2R-2/NR—11 . a=20(2F 3R /\jue—r’)3 .

7. v = 40,
8. 1) r=n+ andt2m R = (" + L&/m — oed(dmsmi + endr)fdn )™,
2y = ouiR,

3) Ry={(n"+ Laim)™. .
4 T=2mr, (1 + L3/ e 1) 0d.
O ve= (- I F —fF +2x00- 1)
10. o =1 paa/c. e. =4 paz/c:, €CJIH BEKTOP 4 HANPABICH BIPABO,
¢£- = 2 pag/c’ — ecIH BIEBO.
11, vp= 2o var= 30, ve= 40, ap= 404 ay= Soav3 .
2= d07aV37 .
12. v = 443 0rf7. a5= 60w 1343,
13. w=vo/ ((F— 3" (@x/ d¥) + 3. x=varesin(v/ H/ ey, + (F— ¥+ C
14, m; = 0.13 pag/c, £5 = 0.58 pag/c”

I'1aea 6.1

2111,U2

B

l. m:I—Ii'; T=
e €

LR 2
V=_[=—(go- ).
Jf(g )

. BHa"ane pexoMEHIYETCA PACCMOTPETh ABH/KEHHE TOUKH AN CIyIast: KpHBad A5 — mvra OKpy KHOCTH.
4. Obozmauny oL = arctg £

!J

(5]

i > ZgRﬂ {[% l'sincx+(l 27 )cosoc]c'2 gt —I}.
T 1+4
5 VP=28KF. .. =%Kf,
6. I’F:*il.
. 27
P
16 g/
8. Padora A= —éml{a L HMITYIBC S:TDH."{.
0 1=l M oo & oy
ko W-ik k kY
10. UMoyaec S= 2E :padora A=2 H-, .
k mk”

— 1 L+\fL3+.3
. Veoy L% @ t=—in— 3= 1%
o %
12. C3azn.

asa 6.2
. N=P+ Q+£; F._=0.
Q"
2 tgo, = (2-42) 1
3. PaBnosecue: g€ (.
Kauenne 0¢3 crombixeHENA:
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;izgg(sin(xf Ccosa) mpn C<tgn <33 F—25C.

KaucHHE co crombacHueM: @ = g(sina — fcosar).

4 f>_Sm20
L+ 2sin” o
3 24

5. 42T
8mb”

. F .
6.Tlpn Fsina < mg 3:—(cosnc+ fsmot)— fg.
m

. F T F B
npu Fsino>mg a=,|| —cost | +| —sma—g| .

m m
2 ’2

T V== |=4.
3 3g1'

5 2
14

9. Z, :%tz(tf 2g) T= m[%ng r).

10, AB= ][%+ l} .rac Ao [éﬁ— ]J SIBINCTCH KOPHEM YPaBHGHHs 12 /g + (()P— fmg)?\,— P=0,

2 it
1 o=a,  —= o, :%.

12. N:%P; F =0,

il

1+243

13. 17 = oR _
h = & 41/;
14. cosoc:E,
17
15, 4= G %
bg

16. o=35.184223
[
17. 2 OAB=180°— g+

18. COSGEM; Vf < gr.
17er ‘

19 V= (%)‘ Sm%-(n 2cos(x)-\/£TfA
D

1
20. o, :Em[,.

21. CreromHo# UMTHAIP GyJeT KaTHTBCA 083 CKOTBKESHHSL. TOHKOCTEHHBIH — CO CKO.IbKEHHEM.

2. V=AU +al .

26. o =¢_a.
21cos g sin”

27. ¥ +(y—RF =F.
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T A S
Zlsino + 2kcos o)

2k —si
B=1+24clgaLcean 1Ign <24 B= M.CCHH g > 2k,
kcosou—sin o
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I. Xy =-12mgsing,.

12
=~
IV

L
< |
.

b < ¥<

o
[
gy
=
|
-

,V_J ( ,)H»";’ﬂ,mb”—

V=_|2g ]J*M*_l' Jecmn 1< y< b b=t
27 3

a

5 8. = %(cos 30°-0.8)=0.03351.

6 ®,=0= ’ 2a__,
7 2Uvar

s,:¢:—ﬁ(2i+EJ e
i

£

(p—ﬁln{ 1+£ +er];
q 24 4

M= [’1’111;:];1\!23(2 1+ ar ) t.

(2]+a!3)

CoCTapnAr0LIne PCAKIHH CTCPKHA:

SN2 mavat

R. =0, R =- L Re=mg.
' R N YT
_ W 101ge+9r
2f Stgor4f

¢ Aedmm

2+

i 1 1
9. TpaexkTopHA TOUKH (' — 3NTHIC € NOIYOCAME I 3; V=E 3.
10. €, :i&‘.l.
oo
L.

1T, a2, :Eb. mo=im.
12, ;=01

<
13 % :é(ﬁfl)gl.
14 T= ”’l”’:m"';

m+
N=myg +30*V . N, =i 2 + 40’17
15, V=,f3 2.
16. a, = r-Q LA = L Loy = 20 L e= p+Q .

2. m+ 2y T m2m (m+2m)r
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19. a,=gsin @, ap :%gsinzq)@ .
20. M) =20 Frmsin 2¢ .

21. < arcsin

+ Mg'

20hQ
S e R
23, S=mr(R-r).
24, @=L/(eh+e—h),ﬂ‘ e £

2rp re’ 37

25, V:JJ‘E al.

5
26. 4 :Sg—P;;((i ;0:)

mm al .
Jo+ m[.': -F+ Sz)’

El (JU +mS” )cu2 +—;m(a t—eNr - r ) .

R
28. 1=m {— D= LT
£
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1. w:wfzg. U=J3zR.
3R

. %:n >V

pap -

g (1-cos k) ; saeep b= |—2
kbh J+mir
4. (P:_Mﬂl'ﬂgi[; 31CCh b= ZRZ _332 .

b b \J 3

27 = M[F —%ﬁj; =
D

A=

[xS]

3. S:larctg
G

8. V=\Bzh.
9. M= S(25- 4.

1
10. N:;n{g(7cos<p——‘lc05(p”).
>

==Y

£sin o
- ml 11— cos o)

J+ 111(13 +r+ 211'cosq))
13 ot =228

935"
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1 3 1 -
1. A1 nepBoit Moaean A= §111V“ . UL BTOPOH A= ﬁm V.

o2 _ 2
= R 3RS R
(3R—28Y

3. cos” Cf,<lk.
3
| 5
4, T=—ml/~ .
3
5000 f =&

-

6. ¥= 6]7% mpH <1

y=1[0.2cos K(I—T)—sin K({—‘c)+(),8| npu {>7T.3100ce K= —“';,

|

1
7. W=2; S=—n/; nocie BTOPOTO ¥Iapa CTEPKEHb HEMOIBHIKEH.
o]

M—m v

8 VW= :
¥ M+m

T'1aBa 6.6

. 4_«:;1J1+£7537§n.
: 9 3

K Ll

2. =2 (m Mia(m +2m 'R 2.
snLsL
o4

2)Eenn a5 2,70 dpqeea =3 CCIH 3> 2, T0 dgmca = 18-

mg
1+ 3cos” o

. S:%Ajshurﬁi.

R:%mlﬁb2 (2% + b:)%.

4 R,y=

h

o

mg

F
7. MNpu F< Aoy =—COSOL, . =0
m :

2singt

mg

F 3F . 3
mpu F > o =—COS0L, Ay, =——SINOL—— 2.
Zm 4

2sin m

NETY

8 R=——mpg.
3 g

T'1aBa 6.7

13— (mg + ] cos(a):l))- x= gsin(®, ) cos(m, ) .

- l - ‘e 2 . 2
2. 5+Esm(2(p)q)+ (Icos‘ ¢- 5)- " = geos @,
K%+ m:]l2 +{2n — m,)F sin® @+ my, 5 —2 my I sin” q)}(]')+

+ %lsin (2(p) S+ (m‘%”& sin2¢p— msls} o — 2 (]sin3 P— S)S‘(p =
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= —% CF sin 2q)+% mglsing+m g(/—s)-sing.

[J(()] +%II]13 sing, & +%1H]3 SiN2q, @ . = M
0 P I |

—mF @, ——mlsin2@, @ =—megfsin-.
1 3 Q- 5 P ¢ 7 £ 0

M) — M, cosaL

4og = 4——
mR sin" o+4J

- 2 . . 2.
5. M =4 mrow, sin2@,. M, =2mr- (gsm(p2 —roy smlq):).
6.7, CocraBmsikoTest ypaBHcHUst Jlarpanxa 2 poaa Anst CHCTCMbL © ABY M3l CTCNCHIMH CBODOAbI. JBHKCHHC NOCICIOBATCILHOC,

8.y :2‘/2; w, :1’% .
l 1/
[1apa 6.8

1. 1) & >90° =@, 30cch @, =arclg /5.

U sin® cLeosioc+ @, )

2) A=b+ -
2 fgcos” o

3) Q=2 £M gsin(o+,).
2 [3:9()0_%; ¢p=arclg [ — yro1 TPCHHsL

. Mowmxer.
4 £=172¢.

[9%]

2 ]

M= IIJR%U: sin” o .

n

_ 3mgr
noblR -

3 2 2
2M

~

8 M= (J+ 1111'2)0312; M. =mro
9. OBosaamy a=—2; V2 =6g(R—r) a+2 sing:
m 2a+9
a+3 .
X, =-im sing .
! ’g2;1+9 ¢
25a
Y,=—m cos .
! §g23+9 ¢
34 +23a+21 3 a+2
Xp=mpg———sing . Yo=—myg cosQ .
BEMETTY P AT MES GO0

10, K =0,238,

- 7 V67 ;9
11. AGCOMOTHBIC YCKOPCHU: & = ﬁg . iy = . 2 VCKOPCHHC T¢na 2 B Cro ABMKCHHH OTHOCHTCILHO Tena / 45 :ﬁg .

12, ¢* =3gsinpcos o4 QR+ P]COS(p)/(ﬁ QR + PF* cos* (p) .

13 Ve mn {mglj2+5cosa_
M+maV 7 7

4 =200 0= -5
SR 42m
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