MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

3HameHckui E.A.

« » 20
PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPETUYECKAS MEXAHUKA
Hanpagnienue/cnenuaibHOCTb 27.03.04 YnipaB/jieHHe B TEXHHYECKHUX CHCTeMax
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma ABTOHOMHBIE HH(OPMAI[HOHHBIE U YIIPAB/ISKIIHE CHCTEMBI
TOATOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs OuHas
®dakybTeT E Opyxue u cucTeMbl BOOPY)KeHUsI
Beinyckaroman Kadeapa E6 ABTOHOMHBIE TH®OPMAIIMMOHHBIE U YITPABJ/ISIOIIINE
CHUCTEMBI
Kadeapa-pa3padorunk paboueit E3 CPEJICTBA ITOPAXKEHUSA 1 BOEITPUITIACBHI
nporpaMmsbI
a YACDHI (o HaIMUHI0 BH/IOB 3aHATHH) o
E a ﬁ AYJUTOPHBIE 3AHATHUSA | CAMOCTOSATEJ/IBHAS PABOTA B
o= | 9 o
[
a E E g ’E = 5 5 — E g X
, E &% 2 s S AR
: £ 5 2 o E B EE o E B BE At
& B > = = = : =
SEEEE EoEEEz f % E B ogd
= R E |og g5 ® o o | 5o | &
52| 2 2B £°7 ¢ g B £
R2| 5 = = o > 5 <
@) %) & o M
o
2 4 3 108 68 34 0 34 40 0 0 40 9K3

Cankrt-ITetepOypr
2025 32233



JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

27.03.04 Ynpas/ieHHe B TeXHHUECKHX CUCTeMax
roz Habopa rpymmsr: 2025

IIporpamMmmy cocTaBuIu:

Kadenpa E3 CPE/IJCTBA TTOPAXKEHU A 11 BOETIPUTTACEI
3umuH bopuc AnekcaHApoBuy, K.(.-M.H., CTaplINii HAyYHbIM COTPYLHHUK,
JIOLIeHT

Kadenpa E3 CPEZICTBA ITOPAKEHU A N BOEITPUITACHI
Uupkor Bagym FOpbeBuu, CTapIivii pernojaBaresib

IIporpamma paccMoTpeHa
Ha 3ace/laHuU Kadepbi-pa3paboTurka
paboueii mporpammel E3 CPEJCTBA ITOPAXKEHUSA 1 BOEITPUITACHI

3aBeaytoimii Kadeapoii 3uameHckuit E.A., K.T.H., [OLI.

[Tporpamma paccMOTpeHa
Ha 3ace/laHNU BBITYCKaroIei Kade bl

E6 ABTOHOMHBIE MTH®OPMAIIMOHHBIE 1 YITPAB/IAIOIIWE CUCTEMbI

3aBenyromuii kadenpoii Ocbkun UL A., 1.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPETUYECKAS MEXAHUKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OTIK-1 — CrniocobeH aHanMM3MpOBaTh 3a7iaud NMPOGeCcCHOHANbLHON [JIeSITeTbHOCTH Ha OCHOBE TOJIOXKEHHH,
3aKOHOB M METO/|0B B 00/1aCTH eCTeCTBEHHBIX HayK U MaTeMaTUKU
OIIK-2 — CrocobeH (opMy/IupoBaTh 3a/jaudl MPodeCcCHOHANTbHON JIeATeTbHOCT Ha OCHOBE 3HAHMWH,

MPOGUIBLHBIX pasZie/ioB MaTeMaTUUeCKUX U eCTeCTBeHHOHAYYHBIX AUCIUTUTHAH (MOZY/Iei)

®OopMHUPOBaHUIO KOMITETEHIUN CJTY>KUT JOCTYKEHHE CIeYIOIIUX pe3y/ibTaToB 00pa3oBaHus:
OIIK-1

3HAHUA:

POJIb TEOPETHUUeCKOH MeXaHWKU B COBPEMEHHOM HayUHO-TeXHWUeCKON CHUCTeMe 3HaHWM Kak OfHOU u3
OCHOB Pa3BUTHS TEXHUKUY;

CrocoObl OMUCAHUS JIBIDKEHHWS TOUKU W TBEPJOTO Tena, AvddepeHIManbHble YPAaBHEHUS JIBWKEHUS
TOYKH U TBEPZOTO TeJa;;

YMeHUs:

MIPUMEHSTh CPEJCTBA MaTeMAaTHUUECKOTO aHajM3a W BBIUMCUTENBHOM TEXHWKHU [Jid WCC/Ie/[0BaHUs
MeXaHUUeCKUX sIB/IeHUH;;

HaBbIKU:

WCTIO/Th30BaTh MaTeMaTUUeCKHe MeTOZIOB B TEXHIUUECKUX TIPUIOXKEHHUSIX;.
OIIK-2

3HAHUA:

KpyTa sIBJIeHUl, CBSI3aHHbIX C MEXaHUUeCKOU (hOpMOTi IBVKEHUSI MaTePUU;

POJIM TEOPETUUECKOM MEXaHHKH B HAPOAHOM XO3SIHCTBe, HayKe Y MPOU3BO/ICTBE, TIPU TEOPETUUECKUX U

SKCIIepUMeHTabHbIX UCC/Ie/I0BAHMUSAX;

PO/IY TEOPeTUYECKOW MeXaHWKU B COBPEMEHHON Hay4YHO-TEXHUYECKOM CUCTeMe 3HaHUK KaK OfHOM U3

OCHOB Pa3BUTHS TEXHUKWY;

TEOPETUUECKUX OCHOB MEXaHUKH;

TIOHSITHSI COCTOSTHUS B K/TAaCCUUECKON MEXaHUKE;

OCHOBHBIX 3aKOHOB MEXaHHUECKOTO [IBKEHUS;

OCHOBHBIX 3aKOHOB MeXaHWKH, 3aKOHOB COXPaHeHUsI, HepLMalIbHbIX U HeMHepLMaJbHbIX CUCTEM

oTcYeTa, KWHEMAaTUKU U IMHAMUKU TBEPJIOTO TeJia;

METO/IOB UCC/Ie[IOBAHUs [IBIKEHUSI MEXaHUUeCKUX CUCTeM;

YMeHUs:

TIPUMEHSITh METO/IbI TIOCTPOEHUSI paCUeTHBIX MOJIe/Ied U MEeTO/Ibl MICC/Ie/JOBAHUS IBUKEHUST

MeXaHHUECKHUX CUCTEM;

TIPUMEHSITh MeTO/bI ONUCAHKS ABWKEHUsI TOUKU 1 TBEpPAOTO TeJa, COCTaBasATh Al depeHinanbHbIe

ypaBHEeHUs [JBI)KEeHUS] TOUKW U TBEP/IOTO TeJla;

HaBbIKU:

WCTIOTh30BaTh MaTeMaTUUeCKHe MeTO/bl B TEXHUUEeCKUX TIPUIOKEHUSX;

MPUMEHSTh CPeJICTBA MaTeMAaTHUeCKOTO aHajM3a U BBIUMCUTETBHOM TEXHWKHW [ UCC/Ie/[0OBaHuUs
MeXaHHUEeCKUX SBJIEHUH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOucrunmia TEOPETUYECKASI MEXAHUKA sB/sieTcsl JUCIUITMHON 00513aTe/IbHON YacTH
6;10ka 1 mporpamMMbI TIOATOTOBKY 110 HarpasieHuto 27.03.04 YnpaeneHue 8 mexHuuecKux cucmemax.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATHUKA, ®PU3UKA.

CopiepkaHle  JUCLUIIMHBI ~ SIBASIETCST  OCHOBOM  mjia ocBoenusi aucimruiud:  TEOPUS
MEXAHWU3MOB U ITPUBOPOB.

HpegBapHTeﬂbele KOMIIeTeHLIH, CCI)OPMI/IPOB&HHLIE y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-1 — CrniocobeH aHaIM3UPOBaTh 3a/1au¥ POdeCCUOHATBLHOM JIeSITeTbHOCTH Ha OCHOBE MOJIOXKEHUH,
3aKOHOB U METOZIOB B 00/1aCTH eCTeCTBEHHBIX HayK U MaTeMaTUKH

¢ OIIK-2 — CriocobeH hopmMy/nipoBaTth 3a7iauu podeCCUOHATBHOM JiesITe/TbHOCTH Ha OCHOBE 3HAHUH,
Npo¢UIbHBIX pa3/ie/ioB MaTeMaTUUeCKUX U eCTeCTBeHHOHAYUHbIX AUCLUIUIMH (MOZYy/ieit)



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuun

IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

OIIK-2

Pa3pen 1. Craruka. 1.1 BeeieHue B cTaTuky TBep/oro Tesa. CraTHka - paszen
TeopeTHUeCcKO MexaHHUKH. 3a/jauu cTaTiku. TBep/oe Teso, cuiia, CUCTEMbI CHII,
9KBHBa/IEHTHbIE CHCTEMBI CHJI, yDABHOBeIIeHHasi CUCTeMa CHJI, PaBHOJEHCTBYOLIasl.
Hauana (akcuombl) cTaTUKU. MOMEHT CHJ/Ibl OTHOCUTE/IbHO TOYKH U OTHOCUTE/IbHO
OCH, CBSI3b MeX/ly HUMU. [ 1aBHbIH BEKTOP U IVIaBHBIF MOMEHT CUCTEMBI CHJI, UX
CKaJIsipHOe MPOM3Be/ieHHe Kak MHBapuaHT. [IpocTefilie craTuueckue
npeo6pasoBanus Hag cunamu. OCHOBHasi TeopeMa CTaTHKH. 1.2 YpaBHOBellleHHast
cucrema cu/1. HeoGXozMMBble M J0CTaTOUHBIE YC/IOBHSI PABHOBECHSI CUCTEMBI CHIL.
YacTHble cy4yau paBHOBecHs. CBsi3H, akCOMBI O CBfI3sIX, peakLuu cBsizeit. 1.3
HeypaBHoBeleHHble cucTeMbl cil. Heobxoaumoe 1 JoCcTarouHoe ycioBre
CyLLieCTBOBaHusl paBHOZelcTBytowieit. [Tapa cun. Cratnueckre npeo6pa3oBaHus Haf,
napamu. [IpeoGpa3oBaHust POM3BOJILHOM CHCTEMBI CHJT K 9KBHBAJIEHTHOH el
nipocTeiiiieii cucreme cui. 1.4 LlenTp TsbkecTu. [ToHsATHe LieHTpa TskecTH. Ob1ue
hopMysIbI 715 BBIUMCIIEHHS TIONIOKEeHHUs LieHTpa TsokecT. HaxoxaeHue LieHTpa
TSDKeCTH MeTOZioM pa3buenusi. LIeHTp TshKeCTH CHMMETPUYHBIX TeJl U Teja
ppaujenus. Teopemsl ['ynbanna. [Tpumepsl.
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30

30

Pazpen 2. K THKa. 2.1 BBesieHne B KuHeMaTHKy. KiHeMaryka TOUKH.
KuHeMaTHKa - pa3jie/1 TeOpeTHUeCKoii MeXaHUKH. MeXaHUUYecKoe ABIKeHHe KaK
oHa U3 hopMm JBr>KeHHst MaTepuu. [IPOCTPAHCTBO U BpeMsi B K/1aCCHUeCKOH
MexaHHKe. OTHOCHTEe/IbHOCTb MeXaHHueCKoro JpikeHust. Cucrema otcuera. 3aauu
KuHeMaTuKu. KrHeMaTrka Touky. Touka, TpaekTopust Toukd. Crioco6bl 3a/aHust
TI0/IOKEHHs! U /IBUXKEHUs] TOUKHU: BeKTOPHBIH, KOOP/MHATHBIN (BK/II0Yasi [leKapTOBbI M
KPHBOJIMHElHble KOOPAWHATHI), TPAeKTOPHBIHN U CBSI3b MeX/ly HUMU BekTop
riepeMelrieHHst TOUKU. CKOPOCTb TOUKH, ee Onpe/ie/ieHre ¥ BbIUMC/IeHHe TIPU
Pas/MUHbIX criocobax 3aflaHus JBIXKeHHsI. YCKOpPeHHe TOUKH, ero orpezie/ieHHe 1
BBIUKC/IEHUe TIPY Pa3/IMUHBIX criocobax 3afiaHus ABrkeHus. 2.2 KuHemaruka
TBepAoro Tena. OCHOBHbIE MOHATHS. AGCOIFOTHO TBEP0E Teso. 3a/jaHHe MOOKeHHsT
U [IBIDKEHHs TBepZoro Tesa. HermogBikHast M CBsi3aHHast CUCTeMBbI KOOpAMHAT. Yucio
crerneHeii CBO6O/BI. YT/IOBasi CKOPOCTb U YIVIOBOE YCKOPEHHe TBepZOro TeJla, UX
€/IMHCTBEHHOCTh 1 HE3aBUCHMOCTb OT BbIOOpA CBS3aHHOM CUCTEMBbI KOOP/JMHAT.
CKOpOCTb 1 YCKOpPeHHe TTPOU3BO/IBHOM TOUKM TBepAOro Tena. 2.3 Kunemaruka
TIOCTYTIaTe/IbHOTO ABIDKEHHUs TBEpAOro Tesa. [TocTynarenbHoe ABIDKeHHe TBEpPAOTo
Tesa. Yucsio crerieHeii cBo6o/pl. KnHemarnueckue ypaBHeHus iBikeHHst. CKOPOCTb
U yCKOpeHHe Touek Tena. 2.4 BpallieHre TBepAOro Teja OKOJI0 HETO/ABHKHOW OCH.
Onpepenenvie ABwkenus. Yncio creneHeit ceobogpl. Knunemarnueckoe ypaBHeHe
ZiBIKeHNs1. TpaeKTOpusl TOUKM TBEPAOTO Teja. YI/IoBasi CKOPOCTh U YITIOBOe
yCKopeHHe TBep/ioro Tena. CKOpOCTh M yCKOpeHHe ToueK TBepZoro Tena. 2.5
TnockonapaenbHoe iBUKeHHe TBepAoro Tena. IlockonapaienbHoe JBHKeH e
TBepzoro Tena. Yncno creneneii cBob6obl. KHemMaTnueckie ypaBHeHHUs JBIDKEHHUS].
YITIOBasi CKOPOCTE U YI/IOBOe ycKopeHHe. CKOpPOCTb 1 yCKOPeHHe TOYeK IJI0CKOH
urypsl (MeTog rnostoca). MrHOBeHHbIH LieHTp ckopocTeil. Onpe/ienieHue CKOpocTel
TOUEK M/I0CKOH (UTypPBI C MOMOLLbI0 MTHOBEHHOTO LieHTpa ckopocTeid. [ToHsTHe 0
MTHOBEHHOM LIeHTpe yCKOpeHuid. 2.6 BpalljeH1e TBepJjoro Tesia OKO/IO HeMOJABMKHOM
TOUKH. BpalljeHue TBep/0ro Tesla OKOJIO HEMOABHKHOM TOUKH (Chepryeckoe
nBIDKeHue). UKcro creneneii cBo6oAbl. Yivsl Diiepa, KpblioBa M KMHEMaTH4eCKHe
ypaBHeHUs /IBI)KeHHsI. YI/I0Basi CKOPOCTb U YIVIOBOe yckopeHue. CKOpOCTb U
yCKOpeHHe Touek Tesa. PeryssipHast perieccust. Jlpyrue crioco6bl 3afaHust
ZBIKeHst. 2.7 OBLmii cyyaii ABIKEeHHs TBEP/AOTo Tesa. 3a/jaHue MOJIOKEeHHs 1
[IBIKeHMs Tesla. 2.8 KuHeMaTHKa CI0KeHHsl JBHKeHHH TOUuKU. ABCOIOTHOE,
OTHOCHTe/IbHOE 1 TTePeHOCHOe /IBIDKeHHe TOUKH. TeopeMa C/I0)KeHUst CKOPOCTeH 1
ycKopeHHH. Yckopenue Kopuomica. 2.9 KuHeMaTtyka C/I0KeHHs IBIKEHHI TBepA0ro
Tesla. Teopema CJI0)KeHHsl yIJIOBBIX CKopocTei. Clio)keHHe BpalljeHHid BOKpYT
TiepeceKaroluXcsl ¥ Napasiie/bHbIX OCeld, napa BpaltieHuil. Teopema coxeHus
YIJIOBBIX YCKOPEHHIA.

45

35

18

17

10

30

30

Paspen 3. lunamuka. 3.1 BeesieHre B AUHaMUKY. JJMHaMHKa MaTepUabHON TOUKH.
ﬂI/lHaMI/lKﬂ - pasgen TEOpETI/l‘-IeCKOﬂ MeXaHUKH. MaTepl/lﬂJ'lleaﬂ TOYKa, Cuh/ia, Macca.
3akoHbl HetotoHa. [luddeperiiansHoe ypaBHeH e /IBIKeHHs] MaTepraTbHON
Touku. IIpsiMasi 1 obpaTHasi 3a/jaui JMHAMHUKM TOUKH. JIHHaMUUecKue ypaBHeHHst
[ABW)KEHUS MaTepHaJ'leOﬁ TOYKH 110 HEHO,ELBI/DKHOFI TOBEPXHOCTHU.
JnddepenipanbHble ypaBHeHUs! ABMKEHHs] MaTepUabHOW TOUKH B TPAeKTOPHBIX
KOOpZAHHarax. ypaBHeHl/Iﬂ AWHAaMHKHU TOUKHU IIPU JABHKEHUH ee 10 Hel‘lOABH)KHOP’I
KPUBOH. [IMHaMUKa OTHOCHUTE/IbHOTO ABM)KEHHsl TOUKH. [IuHaMuuecKasi TeopeMa
Kopuosnuca. IlepenocHas 1 Kopuomnucosa cuiibl nHepruu. I1pumepsr: 3akoH bapa,
MasATHUK CDyKO u 1p. PaBHOBecHe TOUKH Ha TIOBEPXHOCTH 3emmm. Cusia TATOTEHUS U
CHJla TSDKeCTH. YCIOBHe OTHOCHTe/IbHOro paBHoBecHsi. HeBecomocTs. 3.2 OCHOBHBI®
TeopeMbl JJUHAMUKH MaTepHaibHOM Touku. KonuuecTBo ABMKeHUs (MMITY/IbC)
TOuKH. VIMIy/IbC CHUIBI 3a IPOMEXKYTOK BpeMeHH. [InddepeHiyansHast 1
WHTerpajbHas d)opma TeopemMbl 00 M3MeHEeHHWH KOJTMUeCTBa JABWXKEHUS TOUKH. 3akoH
COXpaHeHHsl KOJIMYeCTBa JJBUKeHHsI TOUKK. MOMEHT KO/IMUeCTBa JABHXeHHs!
MarepHasbHOM TOUKH OTHOCHTE/BHO To/1t0ca. Teopema 06 M3MEHEHHH MOMEHTa
KO/TMYeCTBa ABM)KEHHA TOUKHW OTHOCHUTE/IbHO HeTloABW>KHOI'O ITOJ/IK0Ca. 3akoH
COXpaHeH!sI MOMEHTAa KOJIMYeCTBa ABW)KeHUS U C/Iydau ero BBIITO/THEHHU.
IlenTpanbHas cuna. KuHetnueckast SHeprusi Marepua/abHOM TOUKH.
[JuddepenianbHas 1 MHTerpanbHast Gpopma TeopeMbl 00 M3MeHeHHH KUHeTHYeCKOU
SHepruyv TOUKH. SHEMEHTapHaﬂ paGo’ra CHJ/IbI U pa60Ta CHJ/IbI HA KOHEYHOM
TriepemMereH1uu. Crioco0bl BHIUMCIIEHUST pa60Tl:l. Cubl KOHCepBaTHWBHbIE U
HeKOHcepBaTHBHble. 3.3 /JuHaMuKa CUCTeMbl MaTepHanbHbIX ToueK. CucrtemMa
MaTepHanbHbIX ToueK. CHbl BHellIHKe U BHyTpeHHue. [JuddepeHipanbHbie
YPpaBHeHUS [BU)KEHWS TOUEK CUCTeMBbI. L[eHTp MacC CUCTeMbI TOUEK U ero CBOMCTBa.
Teopema O ABWXEHWH LjeHTpa Macc, 3aKOHBbI COXPaHEHUsA CKOPOCTH U TI0JIOXKeHUs
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OTHOCHUTEJ/IbHO HEeMOoJABUKHOTO

OTHOCMTE/IbHO HeroABUXHOTO

JIMHAMUKHM JJ1s TBEP/OTO Tesa.

ciy4dae JBUKeHUS.

LleHTpa Macc. KonnuecTBo JBUKeHUs CUCTeMBI, eT0 CBSI3b C JJBI)KeHHeM LieHTpa
MacCC CUCTeMBI. TEOpEMa 00 “3MeHeHHH KOMUeCcTBa [ABW)KEeHUS CUCTeMbI, 3aKOH
COXpaHeHMs KO/IMYeCTBa ABIKEeHUsI CUCTEMBI. KuHeTnueckuii MOMEHT CUCTEMbI

TOYKH U LIeHTpa Macc. Teopemu 06 U3MeHeHHH KUHETHUYECKOTO MOMEHTa CHCTEMbI

COXpaHeH!s KHHeTUYeCKOr0o MOMeHTa. Kunetnueckas SHeprus CUCTEMEI, ee CBA3b C
JIBIDKEHHEM LieHTpa Macc (Teopema Kénura). TeopeMa 06 U3MeHeHNH KMHETHYeCKOI
SHEpPruu. 3aKOH COXpPaHeHUs] MeXaHU4YeCKOH SHepruu cucteMsl. 3.4 TeomeTpus Macc.
IlonsTHe MarepuaabHOro TBepAoro Tesa. le/IHL[I/ll'I repexoja OT JUHAMUKU CUCTEMbI
K JMHaMHUKe TBEepAoro Tesa. Macca Tena, MJIOTHOCTB, LIEHTP Macc Tejla ¥ ero
cBoiicTBa. MOMEHT MHepLMU TBEP/Oro Tejla OTHOCHTe/bHO 0cH. Teopema
[lreiinepa. Paguyc unepuuu. OceBble U LeHTPOOEKHbIE MOMEHTbI MHePLIK
TBEpPAOro Tesa. ManI/IL[a MOMEHTOB WHepLUY, ITIaBHbIe OCH WHEPLIUH. MowmeHT
MHEpLUH TeJla OTHOCHTe/IbHO NMPOU3BO/ILHOMN 0CH, MPOXO/siieli yepe3 Havasio
KOOD/IMHAT, ero CBsi3b C 3/leMeHTaMi MaTpHLibl MOMEHTOB UHepLK. ITpumMepbl
BBbIUMC/IEHUsI MOMEHTOB MHepLuy. 3.5 /luHaMuKa TBep/oro Tena. JJuHaMuueckue
XapaKTepruCTHUKU TBepAOro Tesia (KOIII/I‘{ECTBO [ABWDKEHUS, KUHETHYe CKUI MOMEHT,
KHWHeTHYeCKast BHQPFHSI), UX CBA3b C ABW)KeHHEM LIeHTpa MaccC. OCHOBHBIE TeopeMbl

TOCTyNare/bHOM [ABW)XEHWH, BPAIl|eHUU OKOJIO HEHO,Z[EI/I)KHOﬁ ocu,
TIJIOCKOIIapa/iyle/IbHOM JIBM)KeHHH, BpallleHUU OKOJIO HEHU,E[BH)KHOﬁ TOYKHU U B 06H_[EM

TIOJTIOCA, €r0 CBSI3b C JIBI)KEHHEM IPOU3BOJIbHON

To/IroCa, HpOHBBO}IBHOﬁ TOYKHU U LJeHTpa Macc, 3aKOH

JlnHamMuyecKye XapakTepUCTUKH TBEP/Oro Tesla pu

Bcero 3a 4 cemecTp 108 68 34 34 40 100 100
Bcero no gucuuninHe 108 68 34 34 40 100 100
3.2. AyATOPHBII NPAKTUKYM
Homep n
Oo0nem
Ne HauMeHOBaHHe ’
o/ - TeMa NpaKTUYeCKOro 3aHATHUS aya.
4acoB
AUCLUIINHBI
1 PaBHOBecue MI0CKOI CUCTEMBI CUJL. 4
PaBHOBecHe NpOCTPaHCTBEHHOW CHUCTEMBI TeJl. 3
Paspen 1. CTaTvka.  |OcHOBHBIE MOHSTHS CTAaTUKUA. MOMEHT CHJIbL. Peakijuu cBsi3eid.
3 YpaBHOBellleHHas cucTema cwil. HeypaBHoBeleHHas cvcreMa CHJL. 4
LeHTp TsDKECTH.
4 [ Br>KeHHe TOUKW OTHOCUTENIBHO JIBYX CACTEM OTCUETa, 4
repemMellarLUXCs OJHO OTHOCUTEIBHO [PYTOM.
5 Kunemartuka TOuku. 2
6 Paspen 2. ITnockonapasie/nsHOe IBUKeHUE TBepZOoro Tejla: CKOPOCTU U
Kunemaruka. YITIOBbIE CKOPOCTH.
7 [TnockonapasiensHOe JBU)KEHUE TBEPAOro TeJla: yCKOPeHUs U 4
YIJIOBbIE YCKOPEHMUS.
8 Kunemaruka BpallleHusI Tesla OKOJIO HEMOABM)KHOM TOUKHU. 4
9 [vHamuKa MaTepuabHON TOUKH. 2
10 TeopeMsI 0 IB>KEHUH 1IEHTPA MacC ¥ 00 W3MeHeHU! KOIMYeCcTBa 1
IBU)KEHUS] CUCTEMBI.
Pazpen 3. JuHamuka.
11 Teopema 00 M3MeHEHUM KUHETHUECKOTO MOMEHTA CUCTEMBI.
12 JrHaMUKa TIJI0CKOTO [IBUYKEHUSI. 1
13 Teopema 00 M3MeHeHUM KWHETUUECKON SHEPTHUU CUCTEMBI. 1
Bcero 3a 4 cemectp 34
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Howmep 1 Oo0neMm,
o/ HauMeHOBaHHUe Cojep)xaHue yueGHOro 3aJaHus 4aCOB
pasjena JUCLUANIUHBI
1 CamMoCToATe/IbHOE U3yUYeHre TeOpUH. 1
HomartiHee 3amanue Ne 1 "PaBHoBecHe IJI0OCKON CUCTeMBI CUIT". 1
3 [JomartHee 3asanue Ne 2 "PaBHOBecHe IPOCTPaHCTBEHHOW CUCTEMBI 1
cun".
Pasgen 1. Craruka. — - —
PacuétHo-rpacdrueckasi pabora Ne 1 "PaBHOBecHe MI0CKOH CUCTEMbI
4 cumn" 2
5 PacuétHo-rpacdrueckas pabora Ne 2 " PaBHOBecHe 7
MPOCTPaHCTBEHHOU Ten".
6 |Pasgen 2. KunemaTuka. (CaMOCTOSITe/IbHOE U3yUeHNUe TeOpUH. 1
v PacuéTtHo-rpaduueckas padota Ne 3 "TInocKomnapanienbHOe 1
[BWXeHHe TBepZOro Tesa: CKOPOCTH U YIVIOBbIe CKOPOCTH'".
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8 PacuétHo-rpaduueckas pabora Ne 4 "/IBH>KeHNUE TOUKH 1
OTHOCHTEJIBHO [IBYX CHCTEM OTCUéTa, [lepeMelljatoIliXCsl OfHa
OTHOCUTENBHO JIpyrou'.

9 HomarHee 3aganve Ne 3 "KuHemaTuka TOUKA'. T

10 HowmartiHee 3aganue Ne 4 "ITnockomnapasienbHOe JBUKEeHYe 9
TBEpZOro TeJa: CKOPOCTU U YIVIOBbIE CKOPOCTH".

1 JomaiiHee 3a,anHevN9 5 "K‘{/IHeMaTI/IKa BpallieHus TBEPAOro Tesia 7
OKOJIO HeTIOABWKHOU TOUKH".

12 Jomarnee 3ajiaHue Ne 6 "/IBr>KeHHE TOUKU OTHOCUTE/IbHO ABYX 7
CUCTEM OTCYETa, IepeMeLarouXCs OHa OTHOCUTEIBHO JpYyrou”.

13 CamMocTosTe/IbHOe U3y4YeHre TeOpUU. 10
PacuéTtHo-rpaduueckas pabora Ne 5 "OCHOBHbIE TEOPEMBI

14 |Pa3pen 3. luHamMuKa. |AWHAMUKY crCTeMbl ¥ JuddepeHMaibHble YPaBHEHNUS IBKEHUS 11
TBEpAoro Tesa".

15 JrHaMUKa TIJI0CKOTO JIBUYKEHUS. 2

Bcero 3a 4 cemectp 40
4. POPMBbI KOHTPOJIA OCBOEHVA JUCLIUIT/IMHbI
CEMECTP HEJE/IM CEMECTPA
12| 3 (4| 5 |6 |7 (8 9 |10|11| 12 |13 | 14 15|16 17
4 O3 | pIP | O3 | PI'P | OP | O3 | | PTP | OP | O3 | PI'P | 43 | PT'P OP | Bomp. k3

YcnoeHbIe 0003HaUEHUSI:

[P — nuarHocTrueckasi paboTa;

3 — nomalirHee 3a/1aHue;

PT'P — pacueTHO-rpaduyeckas pabora;
Borip. DK3 — BOIIPOCHI K 9K3aMeHY.

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx ¢popmax:
JMarHoCTUYecKasi pabora;

AOMalllHee 3adHHe,

pacueTHo-rpaduueckasi pabora;

BOIIPOCHI K 3K3aMeHY.

HpOME)KYTO‘IHaH dTTeCcTalud rMMpoBOAUTCA B CbOpMaXZ

9K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . Kunemaruka. CI16.BT'TY "BOEHMEX" um. []. ®. YcrunHosa, 2011, 351. pec.
2. . Craruka. CIT6.FI'TY "BOEHMEX" um. /1. ®. YcruHoBa, 2007, 351. pec.
3. A. JI. UnuxmeHneB. . OnumMiiuaziHble 3aqaun 1o cratvke. CI16.6T'TY "BOEHMEX" um. []. ®@. YcTHHOBa,

2014, 125 3ks.
4. A. JI. UnuxmeHeB. . COopHUK 3a7au 1o kuHemaTrke. CI10.BI'TY "BOEHMEX" um. /1. ®. YcTHHOBa,
2017, 126 k3.
5. A. JI. nuxmeneB. . CoopHUK 3az1au 110 AuHamuke. CI16.BT'TY "BOEHMEX" uwm. []. ®. YcTHUHOBa,
2018, 131 sk3.
6. I. A. Byraenko, B. B. MasnanuH, B. U. fIkoBnes. . Mexanuka. Mocksa: FOpaiit, 2020, 351. pec.
7. . T. Anpowun, H. H. [Imutpues, A. JI. Unuxmenes. . Iudamuka. CI16.5I'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016, 260 3K3.
8. . B. Melnepckuid. . 3ajiauu 1o TeopeTHueckor mexanuke. CIT6.: Jlans, 2006, 699 3k3.
9. M. A. AitzepmaH. . Knaccruueckas mexanvka. M.: @U3MATIIUT, 2005, 307 3k3.
10. H. B. bytenun, {1. JI. Jlyny, [. P. Mepkun. Kypc Teopetuueckoil MexaHuku. T. 1 CTaTuka U KuHeMaTHKa.
BI'TY "BOEHMEX" um. []. ®. YcTtuHOBa, , 100 3K3.
11. H. B. Bytenun, f. JI. Jlynu, [. P. Mepkun. Kypc Teopetrueckoii Mexanuku. T. 2 [JuHamuka. BI'TY
"BOEHMEX" um. 1. ®. YcTuHOBa, , 65 9K3.
12. H. H. Byxronel. OCHOBHOM Kypc TeopeTUueckoil Mexanuku. Y. 1 KrHemaTHKa, cTaTUKa, JHAMUKa
MatepuasbHOM Toukd. BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2009, 102 k3.
13. H. H. Byxronbl. OcHOBHOI Kypc TeopeTUueckoii MexaHuku. Y. 2 JluHaMrKa CUCTeMbl MaTepraabHbIX
touek. BI'TY "BOEHMEX" um. [I. ®. YctunHosa, 2009, 102 5k3.
14. H. H. HukuruH. . Kypc Teopetnueckoit MexaHuku. M.: Beici. mik., 1990, 85 3k3.

5.2. JononHuTe/bHas MTeparypa 1o AUCLUILIIHE:

1. JI. T. JlovusHckuit, A. U. Jlypwe. Kypc Teopetuueckoit mexanuku. T. I Cratvka u kuHemaTtuka. BI'TY
"BOEHMEX" um. /1. ®. YcTtuHOBa, 1982, 2 3K3.

5.3. [lepuoguueckue U3gaHus:

1. Jedopmauys 1 pa3pylueHre MaTeprasos;
2. EcTecTBeHHbIe U TEXHUUECKHE HAYKY;
3. TIpo6sieMbI MallTMHOCTPOEHUST U aBTOMAaTHU3aL[|H.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIITUHLI, 31eKTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®yHzamenTansHast 6ubmuoreka BI'TY «BOEHMEX» um. [1.®. YcTHHOBS;

2. http://urait.ru — O6pa3oBaTe/bHas naarhopma «FOpaiT». []/ist By30B U CCy30B.;

3. http://e.lanbook.com — DBC JlaHs;

4. http://www.tnt-ebook.ru — TNT-EBOOK - DnekTpoHHO-0Mb/MMoTeUHast CUCTeMa;

5. http://ibooks.ru — DBC A#OyKc.py - 3T0 60/bIII0H BRIOOP aKTya/ bHOH JIUTepaTyphl AJIs Ballei
O1O/IMOTEKY B 37IEKTPOHHOM BUJIE.

CoepeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 37ekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMI.

I/IHClJOpMaL[I/IOHH]:Ie CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perynipoBanusi: HopMmel, mpaBuia, CTaHAApThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMaliMoHHbI [TOpTa IpaBoBOM MHPOPMALUH.
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5.5. TIporpamMMHoe obecrieueHue:

1. DjVuReader;

2. Microsoft Office;

3. PTC Mathcad Prime 5.0;
4. WPS Office;

5. Google Chrome.

5.6. nopmaloHHbIe TEXHOIOTHUH:

B3auMogeiicTBre ¢ obyuarouumucs nocpegcreom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. DjVuReader;

2. Microsoft Office;

3. PTC Mathcad Prime 5.0;
4. WPS Office;

5. Google Chrome.

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
TEOPETUYECKASI MEXAHUKA

AnHoTanusa paboueii nporpaMMsl

Mucuynmmia TEOPETUYECKASI MEXAHUKA sBrisieTcsl AWCLUTUIMHONW 00S3aTe/TbHOM YacTH
0/i0ka 1 mporpamMmbl TOATOTOBKM 0 HampasieHuto 27.03.04 YnpaeneHue @ mexHUUECKUX CUCMeMAax.
HOucrumnuivHa peanusyercs Ha (akynbreTe E Opyskue u cucteMmbl Boopykenuss BI'TY "BOEHMEX" um. [1.®.
Ycrunora kadenpoii E3 CPEJCTBA ITOPAKEHWSA Y BOEITPUTTACHI.

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
OITK-1 CriocobeH aHaIM3UPOBATh 3a/jauu IPOodeCCHOHAILHON JesTe/IbHOCTH Ha OCHOBE T0JIOXKEHUH, 3aKOHOB
Y METOZIOB B 00/1aCTH eCTeCTBEHHBIX HayK U MaTeMaTHKY;
OTIK-2 CrocobeH GopMyavpoBaTh 33laud  MpPOdeCcCHOHATbHOW [IeITelbHOCTH HAa OCHOBE 3HAHWH,
MPOUIBHBIX pa3fe/ioB MaTeMaTUUeCKUX U eCTeCTBeHHOHAYyUHBIX AWCLUIUIMH (MOAY/ei).

Co,qepmaHI/Ie AVUCHUITIMHBI OXBATBIBAET KPYI' BOIIPOCOB, CBA3daHHBIX C MH3yUeHHWEM OCHOBHBLIX 3dKOHOB
MeXaHUYeCKOro ABM)XKe€HHA, MeTOAO0B IMOCTPOEHUA PACUHETHBIX MOAE]'IeI‘/JI U MeTOAOB HCC/IedOBaHHWA [BM)KEHHUA
MexXdHHMYeCKHUX CUCTeM.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e JOMaIllHee 3a/laHue;
¢ pacueTHO-rpaduueckas paboTa;
e BOMPOCHI K 9K3aMEHY.

IIpome)xyTouHas arTecranusi [IPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpelyCMOTPEHbI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakThueckue 3aHaTus (34 4.), camocTosTesnbHas pabora
cryzeHrta (40 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEOPETUYECKASI MEXAHUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TBEpZOro TeJla: CKOPOCTU U YIJIOBbIe
cKkopocTtr'.

PacuétHo-rpaduueckast pabota Ne 4

" [IB>KeHre TOUKU OTHOCHUTEJIBHO JBYX
CUCTeM OTCUéTa, [epeMelaroInuXCs
0JJHa OTHOCUTEJILHO JIpyToit'”.

omamnee 3aganve Ne 3 "KunemaTtuka
TOUKHU".

HomariiHee 3aganve Ne 4
"IInockonapasiesnsHOe ABAKEHNE
TBEpPZIOro TeJla: CKOPOCTHU U YIVIOBbIe
ckopocTtu'".

Homamnee 3aganve Ne 5 "KunemaTuka
BpallleHUst TBEPZOro TeJjla OKOJIO
HeTOJIBIKHOU TOUKHU".

Homamnee 3aganve Ne 6 "[IBrykeHue
TOUYKW OTHOCUTEJILHO JIBYX CUCTEM

HaumeHoBaHue padoThI Pexomenjiyemas 1ureparypa prm:{?éKOCTb’
Paspen 1. Ctatuka.
. Craruka: CIT6.BI'TY "BOEHMEX" um. [I. ®.
CamocrodTenbHOe U3yuyeHue TeOpUH. Yerumosa, 2007 (Pabors! 2-4) 1
. B. Meliepckutii. . 3a/iauut 110 TeOPeTUYECKOU
VHOMaﬂlgee 3azjanue Ne 1 "PaBHoBecue mexanuke: CII6.: JIanb, 2006 (I'1aBbI 1-2) 1
T/IOCKOM CUCTEMBbI CHIT". H. B. Bytenun, 5. JI. JIyny, 1. P. Mepkun. Kypc
TeopeTnyeckol MexaHuku. T. 1 CtaTuka u
" kuHemarvka: BI'TY "BOEHMEX" uwm. [1. ®.
Jomainee 3ajiaHue Ne 2 "PaBHOBecuHe Yerurosa, (Tiagsr 1-8) 1
MpOCTPaHCTBEHHOM CHCTEMbI CHIT". A. JI. UnuxmeHeB. . OnuMIuaiHble 3aiauu 110
craruke: CIT6.BI'TY "BOEHMEX" um. [I. @.
PacuéTHo-rpaduueckas pa6ora Ne 1 YCTHHOBRa, 2014 (BBE6OPOIIHO T10 pa3zesnam)
"PaBHOBecHe MI0CKOH CUCTeMBbI CUT'. J1. T Jlovnstirckuh, A. 1. Jlypbe. Kypc 2
TeopeTdeckor Mexanuku. T. I Crarvka u
kuHeMatuka: BI'TY "BOEHMEX" um. /1. ®.
PacuétHo-rpaduueckast pabora Ne 2 " Yerunosa, 1982 (Beibopouno 1o pasaesnam) 2
PaBHoBecue nipoctpacTsenHoi Ten". | H. H. Hukutus. . Kypc TeopeTiyeckoil MexaHHKH:
M.: Beici. mik., 1990 (BeibopouHO 1Mo pa3jenam)
Wroro no pa3geny 1 7
Pa3gen 2. Kuiemaruka.
CamocrosTe/IbHOE U3y4YeHle TeOpUU. H. B. Byrenun, 4. JI. JIynn, II. P. MepkuH. Kypc 1
PacuétHo-rpaduueckas pabora Ne 3 TeopeTnyeckoi MexaHuku. T. 1 CtaTuka u
"HJ'IOCKOHapaJ'ITIETIBHOE [JBYDKeHUe kuHeMatuka: BI'TY "BOEHMEX" um. 'H . 1

YcruHoBa, (I'naBel 9-14)

M. A. AiizepmaH. . Kiaccuueckast MexaHuka: M.:
OU3MATJINT, 2005 (Bbib0pouHo 110 pazenam)
A. JI. nuxmeneB. . COOpHUK 3a/1au 110 KUHEMaTHKe:
CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2017
(BrIOOpOUYHO 110 pa3zenam)

H. H. Byxrosibll. OCHOBHO# KypC TeopeThueCKoit
MexaHuku. Y. 1 KruHemaTyrka, cTaTHKa, AMHAMUKA
MaTepuanbHoM Touky: BI'TY "BOEHMEX" um. /1.
@. YctrHOBa, 2009 (BeibopouHo Mo pa3zenam)
. B. Memepckuil. . 3a/jauu 10 TeoOpeTHYe CKON
mexanuke: CII6.: JIanb, 2006 (I'naBel 3-7)

. Kunemaruka: CIT6.BT'TY "BOEHMEX" um. []. ®.
YcruHoga, 2011 (Pabotel 3-4)

13
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OTCY€Ta, IepeMelarolluXCs OfHa
OTHOCHUTEJIHO [pyTon”.

Wroro no pasgeny 2

10

Pazpgen 3. luHamuka.

CamocTosiTeNIbHOe U3yUYeHHe TEOPUH.

PacuétHo-rpaduueckast pabora Ne 5
"OCHOBHBIe TeOpeMbI JUHAMUKU
cucteMsl U ivddepeHIuaNbHbIe
ypaBHEeHUs IBI)KeHUs TBEPAOro Tesa'.

,Z[I/IHaMI/IKa IIJIOCKOT'O ABM)KEHMHA.

. B. Memepckuid. . 3a/jauu 1o TeopeTHue CKOH
Mexanuke: CII6.: Jlaab, 2006 (I'1aBet 9-10)
A.JI. nuxmeHeB. . COOPHUK 3a/jau 10 UHAMHKE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2018
(BbIOOpOUHO 110 pa3zenam)

I'. A. byraenko, B. B. MananuH, B. 1. fIkoses. .
Mexannka: Mockga: FOpaiit, 2020 (BribopouHo 110
paszesiam)

I T. Anpoun, H. H. [Imutpues, A. JI. nuxmeHes.
. Aunamuka: CIT6.BT'TY "BOEHMEX" um. [I. ®.
YcruHosa, 2016 (PaboTa 3)

H. H. ByxrosnsL. OCHOBHO! KypC TeOpeTHuYe CKOH
MexaHuku. Y. 2 /TuHaMuKa CUCTeMbl MaTepuabHbIX
touek: BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2009 (BbibopouHO 10 pazziesiam)

H. B. byrenun, . JI. JIyun, [. P. MepkuH. Kypc
TeopeTHueckoii Mexanuku. T. 2 [JuHamuka: bI'TY
"BOEHMEX" um. []. ®. Yctunoga, (I'naBsi 1-3, 6-
10, 12)

10

11

Wroro no pasgeny 3

23

14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPETUYECKASI MEXAHUKA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

e /IOMalllHee 3a/laHue;

e pacueTHo-rpacduueckas paborta;
e BOMNPOCHI K 9K3aMEHY;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

¢ IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
¢ TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Ootee - aTTecTaLusl.

JomaiHee 3aiaHue
[TepeueHb TeM [OMaLIHUX 3a/JaHUN:
- paBHOBecCHe TIPOM3BOIbHOM CUCTEMBI CUJT;
- paBHOBeCHe TJIOCKOW CUCTEMBI CUTT;
- KHHeMaTrKa TOUKY;
- IJIOCKOTIapasljle/lbHOe JIBMKeHHe TBEPZOro Tesa: CKOPOCTH M YIVIOBble CKOPOCTH;
- KUHeMaTHKa BpalljeH!s TeJla OKOJI0 Hello/[BHKHOM TOUKWY;
- KUHEMAaTHKa C/I0KeHUs IBIKEHUM TOUKY;
- [IBIDKEHUE TOUKU OTHOCUTEBHO ABYX CUCTEM OTCUYETA, MepeMellarolUXCsl 0fHAa OTHOCUTEJILHO [IPYTOH,
- IMHAMKKa MaTepyaabHOU TOUKHU.

PelieHust JoMaIllHKX 3a/JaHUM TIPe/ICTaB/SIIOTCS B ITeUaTHOM WJIM PYKONIMCHOM BHU/e, 0popM/ieHHbIe B
COOTBETCTBUH C [IeMCTBYIOIIMMI HOPMaTHBaMy 00pa30BaTelbHOTO yupexaeHus. B pabote JO/mKHLI OBITH
TIpYBe/IeHbI BCe UCXO/IHbIE IaHHbIe K PACUETY, PACUET ZOJDKeH OBbITh MpeiCTaB/IeH CO BCeMU He0OX0UMBIMU
TOSICHEHUSIMU, [IO/DKHBI OBITh PUBE/IEHBI BCe (hOPMYJIbI, UCITIO/Ib3yeMbIe TIPH pacyéTe.

Kpurepun oueHnBaHust paboThI:

- TIPaBUJILHOCTH pellieHusi (BbIOpaH NMpUMeHUMBIN MeTO/, pellieHUsI TIOCTaB/IeHHOW 3a/laull, TIPaBU/IbHO
OIlpe/ie/ieHbl BCe NapaMeTphbl CUCTeMbI YKa3aHHbIe B 33/|JaHUN),

- cooTBeTCTBYE oopMeHUs (TIpUBeJEH UETKUIM UepTEX CUCTEMBI C YKa3aHeM BCeX XapaKTepUCTHK
PacuéTHO CHCTeMbl, KODPEKTHO yKa3aHbI BCe MapaMeTphbl PACUETHOMN CXeMbl, COOTBETCTBHE PAOOTHI
JeHCTBYIOIMM HOpMaM OOpMJIeHHS U TIPe/[CTaB/IeHHsT PYKOITUCHBIX M MALlIMHOMMCHBIX PadoT...).

B ciiyyae cooTBeTCTBUSI BCeM BhILLIENPUBEAEHHBIM KPUTEPHSIM, TIPOBOJUTCS 3al{uTa paboThl obydarommmcs,
KOTOpasi 3aK/IF0UaeTCsl B OTBETE Ha 3 BOTIPOCa TIpero/jaBareisi. Bormpock! st 3aiyThl paboThl CBSI3aHHBI C
TemMaMmu [13 1 3aK/IHOUAlOTCS B OIIpefie/leHreM XapaKTepUCTHK NpUBeSEHHOMN B 3a/jaue CUCTEMBI.

B ciiyuyae oTcyTCTBUSI HODMaTUBHBIX JOKYMEHTOB, PeI/laMeHTHPYIOIIMX CofiepKaHue v oopMyieHre BUza
3/IeMeHTa KOHTPOJIst 0cBoeHus1 Aucuuiuinasl ([13/PI°P/..), opopmieHre U copepskaHye MpefCcTaBisieMoi
obyuarorumcst pabotsl [o/mkHBI cooTBeTcTBOBaTh 'OCT 7.32 1 TOCT 2.105B akTya/bHOU pefakIfu.

3agauu, pellaeMbie CTYIEHTOM TPU BBITTOJTHEHUU PabOTHI: OTIpe/iesieHHe MapaMeTpoB 3a/jaud, TIOCTaHOBKa
3a/laud ¥ TIOCTPOeHHe MeXaHUKO-MaTeMaTHueCKOM MO/Iesiv, BBIOOD MeTo/ia PellieHus], BBITIOTHEHHE PACUeTOB,
aHaJnu3 pe3y/IbTaToB.

PacuerHo-rpaduueckas pabora
Tembl pacuétHo-Tpadyeckrux paboT:
- PaBHOBeCHE TJIOCKON CUCTEMBI CHJT TeJ;
- PAaBHOBeCHE MPOU3BOILHON CUCTEMBI CHJT;
- TUI0CKOTIapaJjiie/IbHOe [IBI)KEHHe TBEPZOTO TeJla: CKOPOCTH U YITIOBbIe CKOPOCTH;
- JBWKeHHe TOUKH OTHOCHTE/ILHO ZIByX CHCTEM OTCUeTa, epeMeIlalolMXCsl OflHa OTHOCUTETLHO [[PYToH;
- OCHOBHBIE TEOPEMBI JUHAMUKH CUCTEeMBI ¥ AnddepeHIranbHble YpaBHeHUS [BIDKEHNsT TBEPOro TeJla.
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Pewiennsi pacuétHo-rpaduueckrx paboT Npe/CTaB/sIFOTCS B [1€UaTHOM W/IM PYKOTIMCHOM BUjie, 0(OpM/IeHHbIE B
COOTBETCTBUH C [IeMCTBYIOIIMMHI HOPMaTHBaMy 00pa3oBaTebHOTO yupexaeHus. B pabore J0/mKHBI OBITH
TIpYBe/leHbI BCe NCXOHbIe JaHHbIe K PacuéTy, PacuéT AosDKeH OBITh MpeAcTaB/ieH CO BCeMU HeoOX0qUMBIMU
TIOSICHEHUSIMH, JI0JDKHBI ObITH TIPUBe/ieHbl BCe (hOPMYJIbI, UCIIO/Ib3yeMble TIPU pacyéTe.

Kputepuu olieHUBaHUs pabOTHI:

- TIPAaBWJILHOCTB pellleHus (BbIOpaH MPUMEHHUMbIN MeTO/] peIlIeHus TOCTaB/IeHHOHN 3a/iauu, MPaBUIbHO
orpe/ie/ieHbl BCe MapamMeTphl CUCTeMBI yKa3aHHbIe B 3a[jaHNN),

- COOTBEeTCTBUE O0(hopMeHus (TIpUBeJEH UETKUM YepTEK CUCTEMBI C yKa3aHHeM BCeX XapaKTepUCTHK
PACUYETHOM CHUCTEMBI, KODPEKTHO yKa3aHbl BCe TTapaMeTpPhbl PACYETHOM CXeMbI, COOTBETCTBHE PabOThI
JIEVCTBYIOIIAM HOPMaM O(pOPMIIEHUS U MPeJCTaBIeHNs PYKOIMCHBIX ¥ MAllTMHOMKCHBIX pabor...).

B c/iyyae cOOTBETCTBHSI BCEM BhILIENPUBEAEHHBIM KPUTEPHSIM, TIPOBOUTCS 3all[UTa paboThI 00yYarommcs,
KOTOpAasi 3aK/II0UAeTCs B OTBETE Ha 3 BOTPOCaA Mpero/jaBaresis. Bompock! /st 3aUThl paboThbl CBSI3aHHBI C
TeMamu [13 ¥ 3aK/I04Yal0TCA B OTIpefiesieHeM XapakTepUCTHK NPUBEJEHHON B 3a/jade CUCTEMBI.

B ciydae oTCyTCTBUSI HODMAaTHUBHBIX JOKYMEHTOB, PEIVIaMEHTHUPYIOIIUX COJepKaHue U ohopM/IeHHe BU/A
3/IeMeHTa KOHTPOJIsT 0CBoeHus Aucturuiibel ([13/PI'P/..), obopMmieHue 1 cofiepykaHue MpefiCTaB/IseMOit
obyuarormumcst paboThl Jo/mKHBI cooTBeTcTBOBaTh 'OCT 7.32 11 TOCT 2.105B akTyabHOM peflakiiiu.

38,1:[(’:11[1/1, perlaemMble CTYyAE€HTOM IIPpU BBINIOJTHEHUN paGOTbIZ ornpejejeHre rnapdMeTpoB 3a4a4yu, MOCTAHOBKA
3da/ida4y U II0CTpOeHue MeXaHHKO-MaTeMaTHue CKOM MOJe/u, B]:160p MeTO/a pelIeHNs, BbIIIO/IHEHWE DACUETOB,
dHaJ/IM3 pe3y/ibTaTOB.

Bomnpockl K 3K3aMeHy
ITepeueHb BONPOCOB K 9K3aMeHy NPUBe/IEH B MaTepHUasax yueOHO-MeTo[uueCcKoro KoMIlIeKca.

JK3amMeH
DK3aMeHallMOHHasl OLleHKa BbICTaB/ISIETCST B 3aBUCMMOCTH OT YPOBHSI B/IaJileHUsI TeOPeTUYe CKUM
MarepuasaioM U YMEeHHs ero MpUMeHeHUs MIPU peLleHrH 3ajay.

Boripockl K 3k3aMeHy 0hopMIISIIOTCS B BUfie OueTa. BuseT BKitouaeT B cebsi 2 TeOpeTHYeCKHX BOTIPOCa U
TpaKTU4YeCcKoe 3a/laHue.

OrjeHKa BBICTaB/IS€TCS COIVIACHO CJIEYHOLUM KPUTEPHsIM:

«OT/IMYHO» - [ITyOOKOe yCBOeHHe MaTepuaria - Io/IHble, 10C/Ie[joBaTe/IbHble, TPAMOTHbIE 1 JIOTHYeCKH
M3/1araeMbie OTBETHI TIPY BUAOU3MEHEHWH BOTIPOCa, NPaBUIbLHO 000CHOBaHHLIE DeLleHws, BiajieHe
Pa3HOCTOPOHHUMH HaBLIKAMH Y TIPIEMaMH 1 BBITIOJTHEHHe TIPelyCMOTPeHHBIX paboueil IporpaMMoit
KOHTPOJ/IbHBIX MePOIPUSTH;

«XOpOLIO» - 3HAHHe TIPOrPaMMHOT0 MaTepHasa - FpPaMOTHOe H37I0)KeHHe, 0e3 CyIjeCTBeHHBIX HETOUHOCTEH B
OTBeTe Ha BOTIPOC, NTPaBI/IbHOE TIPUMeHeHre TeOpeTHUeCKIX 3HaHWH, BilajieHrne HeoOX0JMMBbIMUA HaBbIKaMU
TIpY BBITIOIHEHWH MPAKTUYeCKKX 3a/iad U BBIIIOJHEeHHe TIPelyCMOTPeHHBIX pabouei porpaMMoi KOHTPOJIBHBIX
MepONpHUATHI;

«y/l0BJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOIO MaTepuasia - IIpY OTBeTe [J0IyCKarTCsl HeTOUHOCTH,
HeJ/l0CTaTOYHO I1paBU/IbHbIE (POPMY/IMPOBKY, HapyllleHHe [10C/Ie/i0BaTe/IbHOCTY B U3/I0KEHUH MaTepuara,
3aTpy[jHEeHUs! B BBIIIOJIHEHUU NIPaKTUYeCKUX 3aJaHui;

«HEeY/|0BIIeTBOPHUTE/IBHO» - He3HaHHe MaTepuasia, TIpH OTBeTe BO3HUKAIOT OLIMOKH, 3aTPYAHEHHUS TTpU
BBITIOTHEHUH TIPAKTUUECKHUX PaboT.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/jesioB U
JUJAKTHYECKNX eJHHMHIL]

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAaKTHOM

dopme

BCETO
Jlekuu
IIpakTHueckue

3aHATHUA

CamMocTonaTe/lbHana
padoTa cTyaeHToB

dopmupyemast
KoMmeTeHIusA, %

OIIK-1

OIIK-2

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJJCTBA

Pa3pen 1. Craruka.

18

11 0 11

Jomamnee
3a/jaHue,
PacuetHo-
rpaduryeckas
pabora,
Bompocs! k
5K3aMeHY

Pazpgen 2. KuHemaruka.

45

35 | 18 17

10

30

30

HomarHee
3ajiaHue,
PacuetHo-
rpaduueckast
pabora,
Bormpocs! k
3K3aMeHy

Pa3pen 3. lunamuka.

45

22 | 16 6

23

40

40

HomaiHee
3a/jaHue,
PacuetHo-
rpaduueckas
pabora,
Bompocs! K
5K3aMeHy

Bcero 3a 4 cemectp

108

68 | 34 34

40

100

100

Bcero no agucuuIuinHe

108

68 | 34 | 34

40

100

100

17
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Onenounbie MaTtepuansbl no guciumiudie TEOPETUUYECKAS MEXAHUKA

OIIK-1 - CnocobeH aHanu3zupoeamb 3adauu npogeccuoHabHoll desimeabHOCMU HA 0CHOBe NO/10XCeHULl,
3aKOHO8 U Meno0oe 8 00/1acmu ecrmecmeeHHbIX HAYK U MameMamuKku

Ne 1l

Ne 2

Ne 3

No 4

Ne 5

Ne 6

ITpounTaiiTe TEKCT U 3aMUIINATE Pa3BePHYThIM 000CHOBAHHKIN OTBET

MatepranbHOM TOUKON Ha3bIBaIOT

[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHIH 000CHOBaHHBIN OTBET

Heobxoaumble 1 J0CTaTOUHbIe YC/IOBUSI PSIMOJIMHEMHOTO JABYDKEHHS] MaTepHaIbHON TOUKH:
IIpouuTaiiTe TEKCT M yCTaHOBUTE COOTBETCTBUE

YcraHOBUTE COOTBETCTBUE:

1 KonnyecTBo [BM)KeHUs1 MaTepraibHON TOUKH
2 KuHeTnueckasi 3Heprusi MaTepuaabHON TOUKU
3 MomMmeHT KosnuecTBa ABWKeHHs] MaTepralbHON TOYKY OTHOCUTE/IbHO 3a8JaHHOIO LieHTpa

A BEKTOpHaH B€/IMUYMHA, PdBHasA BEKTODHOMY IMPDOU3BEAEHUIO PainyCa-BE€KTOPa MaTepHaJILHOﬁ TOYKH,
HpOBeAéHHOFO 13 3d/1aHHOT'O LIEHTPd, Ha BEKTOP KO/IMYE€CTBA JBW)KEHWA TOUKH.

b BekTopHasi BeluriHa, paBHast IPOMU3BeJeHHI0 MacChl MaTepraibHOM TOUKA Ha BEKTOP €€ CKOPOCTH.

B CkasnsipHasi Be/IMuMHA, paBHasi [10JI0BUHE TIPOU3BeleHUsI MaCcChl MaTeprabHOM TOUKHM Ha KBaZipar eé
CKOPOCTH

[MpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
YcTraHoBuUTe COOTBETCTBUE:

1 Teopema 06 M3MeHeHUM KOIMYECTBA ABWKEHUS] MaTepUalbHON CHCTEMBI
2 Teopema 06 U3MeHEHUH KMHETUUYECKOW SHEPTHH MaTepHaIbHOW CHCTEMBI
3 CnepcTBUs U3 TeopeMbl 00 U3MEeHEeHUH KMHEeTUYeCKOTO MOMEHTA MaTepHaIbHOM CUCTEMbI

A TMonueni quddepenian BeKTopa KOJMUeCTBa [BIKeHUs paBeH 3/IeMeHTapHOMY UMITY/bCY TJIaBHOTO
BeKTOpa BHEIIHUX CHJL.

b BekTop MOMeHTa KOlMM4eCTBa JBWKEHUS MaTepUa/IbHOM CUCTeMbI HeJlb3s U3MEeHUTh ITOCPe/iCTBOM
TOJILKO BHYTPEHHUX CWJI. EC/M I71aBHbIN BEKTOP MOMEHTa BHEILIHUX CHJI OTHOCHUTE/IbHO HEKOTOPOT'o
L[eHTPa PaBeH HYJII0, TO BEKTOP KHHETHUECKOTO MOMeHTa OyZieT MOCTOSTHHON Be/TMYMHONM OTHOCHUTETEHO
TOTO Ke IjeHTpa. Ec/ii npoeKuys 171aBHOTO MOMeHTa BHEIITHUX CHJ/T Ha HEKOTOPYIO OCh paBHa HYJTIO, TO
MPOEKIUs BEKTOpa KUHETUYECKOTO MOMEHTA Ha TY >Ke 0Ch Oy/IeT MOCTOAHHON BeJTMUMHOM.

B IMonHbl# quddepeHian OT KWHETUUECKOW SHEPTYU PaBEH CyMMe 3/IEMEHTApPHBIX PAa0OT BHELIHUX U
BHYTPEHHUX CHII.

HpquTaﬁTe TEKCT U YCTAHOBUTE MOC/T1€40BATE€/IbHOCTD
YCTaHOBUTH ocyiea0BaTe/IbHOCTE pellleHns 3a4d4i O IIJIOCKOIIapa/I/ie/IbHOM [IBM>KEeHHU:

1 OmipefieiTh YITIOBbIe CKOPOCTH 3BEHbEB
2 Jlnst TeJ1, COBEPLIAMOIIMX [1/I0CKONIapa/lieNlbHOe AB)KEeHHe, HalTH M.LI.C.
3 YCTaHOBUTH BUJ, [IBVKEHUS 5/1IEMEHTOB CUCTEMBbI

4 OnpefenuTb CKOPOCTUA TOYEK
ITpounTaiiTe TEKCT ¥ YCTAHOBUTE 10C/I€[,0BAaTebHOCTh
YCTaHOBUTB N0C/IE/I0BATE/ILHOCTD PellleHNs 3afiauu:

1 Onpepenuts yckopeHue Kopuosnrca TOUku

2 OHPE,Z[EIII/IT]: CKOPOCTb OTHOCHUTE/IBHOT'O ABMXXE€HUA TOUKU
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Ne 8

Ne 9

3 OnpefienuTh abCOMOTHBIE CKOPOCTh U YCKOPEHHE TOUKU

4 OnpefeiTh COCTABIISIOLINE YCKOPEeHUs ITIePEHOCHOI0 IBW)KEHUS TOUKH

5 Onpesie/InThb, YTO SB/ISIETCSI OTHOCUTEJIBHBIM [IBIDKEHUEM TOUKU

6 Onpefie/TuTh, UTO SB/SETCS NNEPEHOCHBIM [JBIJKeHHEM TOYKU

7 OnpefienMUTh COCTABISAIOLIME YCKOPEHUS] OTHOCUTEJIBHOTO JBYDKEHUS] TOUKU

8 OHpE,Z[EJ'II/ITI: CKOPOCTD IME€PEHOCHOI'0 ABMXXEHUA TOUKHU

[TpounTaiiTe TEKCT, BEIOEPUTE MPABU/IBLHBINA OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

ITuck pagryca R=10cM BpalaeTcst BOKPYT OCU CUMMETPHH, MePIIeH/IUKY/ISIPHOM TJIOCKOCTH JTUCKA, 10
3akony [1=2+03(pan). KacaTenpHoe yckopeHue Touku 000/ia MCKa B MOMEHT BpeMeHu t=3c paBHO cM/
cA2:

30
150
180

200

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBH]'[bHBIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBBIBaI-OLL[I/Ie BBIGOP
OTBeTa

Ha cBobOoziHyI0 MaTepuaibHy0 TOUKY MacChl M=1 KT JelCTBYeT, KpOMe CUJIbI TSHKeCTH (yCKOpeHHe
cBobozHOTO Ma/ieHust pUHATh g=9,8 M/c/\2) HarpaB/ieHHasi BePTHKanbHO BBepx cuia F=9,8H. Ecnu B
Haya/bHbII MOMEHT BpeMeHM TOYKa HaXxO/Iulach B MOKOE, TO B 3TOM CJIy4yae oHa Oyzer:

[BUraThCsl yCKOPEHHO BHU3
HaxOJUTbLCS B TIOKOE
[BUraThCsi pABHOMEPHO BBEPX

[IBUTaThCSI PABHOYCKOPEHHO BBepX

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allMIINTEe apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa

Huck paguyca R =10 cm BpaiaeTcst BOKpyr ocu Ox, MpoxoZsiien uepes ero LeHTp no 3akoHy [=2+3[(0
B paZMaHax, t B cekyHzax). CkopocTb Touku A mipu t=2c OyzeT paBHa:

80 cm/c
60 cm/c
30 cm/c

32 cm/c

Ne 10 ITpouuTaiiTe TeKCT, BeIOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOILME BEIOOD

OTBETOB

JIBr>KeHMe TOUKH 3a/iaHo ypaBHeHreM T'=4K1+sintk2+3tA2k3. 1o KakuM 0CsAM CyILeCTBYIOT
COCTaBJISIIOI[{E YCKOPEHHUS:

Oce OX
Ocs OY
Ocs OZ

Ocp Ot

Ne 11 TTIpouuTaiiTe TEKCT, BBIOEPUTE NPABUILHBIE OTBETHI M 3alMIIIMTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
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[IBr>KeHKe TOUKH 3aJjaHo ypaBHeHreM I'=4tA3K1+tk2+5tA2k3. TTo KakKuM 0CSIM CYIIeCTBYIOT
COCTaBJISAIOIINE YCKOPEHHUS:

Ocp OX
Ocs OY
Ocs OZ

Ocp Ot

Ne 12 TpounTaiiTe TeKCT, BbIOEpHTe MTPaBI/IbHBIE OTBETHI M 3alTMIINTe apryMeHTbI, 000CHOBBIBAOLIHe BEIOOD
OTBETOB

JIBr>KeHre TOUKH 3aaHo ypaBHeHreM T=tA3k1+sintk2+costk3. ITo KakvM 0CSIM CYILI[eCTBYFOT
COCTAaBJISIFOII[E YCKOPEHHSL:

Oce OX
Ocs OY
Oce OZ

Ocp Ot

OIIK-2 - CnocobeH ¢popmyauposamsb 3adauu npogheccuoHabHOLI 0esimeabHOCMU HA 0CHO8e 3HAHULI,
npogu/bHbIX pa3denoe MameMamu4yecKux u ecmecimeeHHOHAy4YHbIX OUCYunaIuH (Modyeti)

Ne 1 TIpouwTaiiTe TEKCT U 3aIUIIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

YTo HY)KHO C/iesIaTh, UTOOBI CHOPMY/TMPOBATL BTOPOM 3aKOH AMHAMUKH B HEMHEPI[UA/ILHOW CUCTEME
orcuéra?

Ne 2 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET

HazoBure ciiyuan aHamMTHUYeCKOW HHTErPUPYEMOCTH CepruecKoro ABWKeHUs TBEPZAOTO Tena,
OTMCHIBAEMOTO AUHAMHUUECKUMH ¥ KUHeMaThdeCKUMH ypaBHEeHUSIMU Jirepa.

Ne 3 TlpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
YcraHoBuTe COOTBETCTBUE:

1 Ocb nipenjeccun

2 OCb MI'HOBEHHOTO BpallleHUst
3 Ochb porauym

A Ocb NOgBWKHOTO KOHYCA.

b Ocp HEenogBW>XKHOTO KOHYCa.

B Ocb KOHTaKTa MOABUKHOIO U HETIOABWKHOIO KOHYCOB.
Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
YcraHoBUTe COOTBETCTBUE:

1 PeoHomHas CBfI3b

2 OHOCTOPOHHSA CBSI3b

3 NpeanbHasi CBAA3b

A B ypaBHeHUH CBsI3U SIBHO TIPUCYTCTBYET BpeMs.
b Ces3b 6e3 TpeHust

B Ces3b 3a1aéTCs1 HEpaBEHCTBOM.
Ne 5 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh

YCTaHOBUTH oc/yieq0BaTe/JIbHOCTE pellleHns 3aJd4i O HaX0XXAeHWHW CKOPOCTHU TOUKU TBép,Z[OFO TeJ/ia IIpr
TJIOCKOTIapa/l/ie/IbHOM ABMXKEHWH MeTOAOM IMOCTPOEHUA IJ/IaHa CKOpOCTEI‘/JK
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Ne 6

Ne 7

Ne 9

1 W3 koHLIa OTpe3Ka U3BeCTHOW CKOPOCTH MOCTPOUTD MepPHeHAUKY/ISp K NPsSMOM NPOXoAsilel yepes
TOYKH

2 VI3aMepuTh [TVHBI TOJTyYeHHBIX OTPE3KOB U C YUETOM BRIOPAHHOTO MaciiiTaba ornpeJe/uTh UX [TUHbI,
TeM CaMbIM OTIpe/iesisisi COOTBETCTBYHOIIHE CKOPOCTH.

3 Bribpath Macmitab mocTpoeHui

4 VI3 UCKOMOW TOUKH MOCTPOUThH B BRIOPAHHOM MaciiTabe 0OTPe30K B HamlpaB/eHUH BEKTOPA U3BECTHOU
CKOpOCTH

5 V3 1CKOMO# TOUKU TIOCTPOUTH NIPSIMYI0 B HAallpaB/IeHUM MCKOMOW CKOPOCTH
[pouuTaiiTe TEKCT M yCTAHOBUTE MOC/Ie/I0BATEIbHOCTD

YcTaHOBUTB TIOC/IE/[OBATE/ILHOCTD PEIIeHrsT 3a7laui 0 HaXOXK/IeHUH YCKOPeHUsT TOUKH TBEP/IOTO TeJia
MeTO/IOM MIHOBEHHOTO LIeHTPa YCKOpEeHUiA:

1 OTNOXXUTH OTPe30K, [/IMHA KOTOPOTO PaBHA OTHOLIEHHUIO BeJTMUMHBI M3BeCTHOTO YCKOPEHHs K KOPHIO
KBa/[PAaTHOMY M3 CyMMBbI KBaZipaTa yIJIOBOTO YCKOPEHUs U YeTBEPTOU CTEeIeH! YITIOBOM CKOPOCTH

2 Haiitu yron Mexxly “3BeCTHBIM BEKTOPOM YCKODeHHSI TOUKH U BeKTOPOM er0 0CeCTpeMUTe/TbHON
COCTaBJIsItOIIel KaK apKTaHTeHC OTHOIIIeHUS YITIOBOTO YCKOPeHHUs K KBaJpaTy YITIOBOM CKOPOCTH

3 CoeuHUTh MTHOBEHHBI 1[eHTP YCKOPeHUM, SB/SIONIUICST KOHI[OM OT/IOXKEeHHOTO OTPe3Ka C TOUKOiA.
4 OT/IOXKUTH YTO/ OT BEKTOPA U3BECTHOTO YCKOPEHUS B 00PATHYIO CTOPOHY U TIOCTPOUTH MPSIMYFO

5 OT/I0KATB OT MOJIyYeHHOr0 OTPe3Ka Yro/l B HallpaB/IeHWH YIVIOBOIO yCKOPEeHUs U TOCTPOUTh BEKTOP
6 BBIUMC/IUTE A/IMHY MOyYEHHOTO OTpe3Ka

7 OripefieUTh BeJIMUMHY YCKOPEHUsI KaK MPOU3Be/ieHue [/IMHbI OTPe3Ka Ha KOpeHb KBa/IpaTHbINA U3
CYMMBI KBajjpaTa yIJIOBOIO YCKOPEHUS U YeTBEPTOM CTeleH! YITIOBOW CKOPOCTH

[TpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBLHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAFOII[Me BEIOOD
oTBeTa

Topu3oHTa/bHBIN OAHOPOAHLIH cTep>xeHb BecoM 100 H v ayivHOM 2 M 3afie/iaH JieBbIM KOHLIOM B
BepTUKa/bHOM cTeHKe. YeMy paBeH MOMEHT 3aflesTKu?

100 H'm
200 H-m
-100 H'm

-200 H'™m

[TpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBLHBINA OTBET U 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

C Kakoit CKOPOCTBIO Te/I0 yNa/ET Ha IOBePXHOCTh TUIAHEeThI, TUILIEHHOW atMocdepsl, ¢ BbicoThl 100 M 1
HYJIeBOM Haua/lbHOW CKOPOCTBIO, eC/T YCKOpeHre CBOOOAHOTO MaZieHusi paBHO 2 M/c2?

10 m/c
15 m/c
20 m/c

25 m/c

[TpouwnTaiiTe TEKCT, BbIOEpHUTE MPABU/IBLHBINA OTBET U 3alMIINTE apryMeHThbI, 000 CHOBBIBAOIL[1e BEIOOD
oTBeTa

INapameTpryeckue ypaBHEHUS JBW)KEeHUS MaTepUalbHOW TOUKU UMEIOT BUZ;: X(t)=3cos2t? y(t)=3sin2t.
Yemy paBeH MOAY/b YCKOPEHUs TOUKU?
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Ne 10 IIpouunTaiiTe TeKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alUIINTe apryMeHTbI, 000CHOBBIBAKOLI[He BHIOOD
OTBETOB

Kaxkue cucrembl cu Bcerjja MOXKHO IIPHUBECTU K paBHOZeCTBYOLIel:
Cucrema CXOfALIMXCS CUIT

IIpocTpaHcTBeHHas cUcTeMa CUM

Ilockas cucrema cun

Cucrema Tapa/uieJIbHbIX CUJI

Ne 11 TTIpouuTaiiTe TEKCT, BHIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIMTE apPTYMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Bribepute BeIpaKEHUsI, KOTOPBIE SIB/ISIFOTCS] CTaTHYeCKUMH MHBApUAHTaMHU:
KBagpar rnaBHOro BeKropa cun

CkassipHOe Mpou3Be/ieHHe IJIaBHOIO BEKTOPAa Y I7IaBHOIO0 MOMEHTa CHUIT
BekTopHOe npoyr3Be/ieHue JIaBHOTO BEKTOPA U [VIAaBHOTO MOMEHTa CHJI

CKaJIHpHOG MMpou3BeLE€HNE ITIABHOT'O MOMEHTAa CUJ/TI Ha cebs

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpPUTE MTPABUIbHBIE OTBETHI M 3alMIIINTE apTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

511 KoTOpOii U3 CBsA3eil MOXKHO Cpa3y yKa3aTh HallpaB/ieHUe peakLiun?
HunuHApruYeCcKuil [apHUp

Oropa Ha TOUKY

Cdepuueckuii iapHUp

[MognaTHMK

ITogsec Ha Tpoce
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