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YuebHasi mporpaMMa COCTaBjieHa Ha OCHOBE:
obpa3oBarenpHOro cranzapra OCBO 1-36 12 01-2019;

yueOHBIX TIJIAHOB yupeXK/eHusi o0pa3oBaHus «['OMe/NIbCKU TOCy/AapCTBeHHbIN
TexHUUeCckun yHuBepcuteT nMmeHd [1.0. Cyxoro» mo criepuansHocTH 1-36 12 01
«[IpoekTupoOBaHue U TTPOU3BO/CTBO CEILCKOXO03MCTBEHHOM TeXHUKKW» Ne I 36-1-16/
yu. 06.02.2019; Ne I 36-1-51/yu. 05.04.2019; Ne I 36-1-05/yu. 06.02.2019.

COCTABUTEJIb

IITa6noBckuit  O.H., 3aBeayrouuii Kadenpoir «MexaHHWKa» YyupeX[eHHUs
obpa3oBaHusi «['oMenbCKUN TOCY/AapCTBEHHbI TeXHUUeCKWW YHUBEDPCUTET HMeHU
I1.0. Cyxoro» , AOKTOp (pM3UKO-MaTeMaTUUeCKHUX HayK, podeccop;

I'aBpum B.FO., crapumi npernogaBatesb Kadepbl «MexaHUKa» YyupeXXJeHHUs
obpa3oBanust «I'OMeNbCKUN TOCYJapCTBEHHBLIM TeXHUUECKUN YHUBEPCHUTET WMEHU
I1.0. Cyxoro»;

PELHEH3EHT

IIIumanoBckuit A. ., [JOKTOp TeXHWUYECKUX HayK, 3aBeAyroiuii Kadegpoi
«TexHuuueckass (M3UKU U TeopeTUyecKass MeXaHUKa» yupexkeHusi o0Opa3oBaHUs
«benopycckuii rocyjapCTBeHHBIM YHUBEPCUTET TPAHCIIOPTay;

IlomoB B. b., kaHgujaT TeXHWYECKMX HayK, 3aBeAyrolMil Kadezapoi
«Ce/TbCKOX03SIMCTBEHHbIE  MaIllMHBI»  yupeXxaeHusi obpa3oBanus «['oMenbCKui
roCyZlapCTBeHHbIN TexHuueckuii yHuBepcurtetT uM. I1. O. Cyxoro»

PEKOMEHOBAHA K YTBEPXK/IEHUIO:

Kadenpoii «MexaHrKa» yupexxaeHus: odpa3oBaHus «['oMenbCKuUii ToCyAapCTBeHHbIN
TexHU4YeCcku yHuBepcureT uMmenu I1.0. Cyxoro»

(mportokos Ne 2 ot 02.10.2019 r.);

HayuHo-MeToiiueCKUM COBETOM MallIMHOCTPOUTELHOTO (PaKy/ibTeTa yupeXX/eHHs
obpa3oBanusi «['oMe/IbCKUM TOCYJAapCTBEHHbIN TeXHUUECKW YHHUBEPCHUTET UMeHU
I1.0. Cyxoro»

(mpotokos Ne 2 ot 07.10.2019 1.); Y-M-314/yu.

HayuHOo-MeTO/MUeCKMM  COBETOM  MeXaHHUKO-TeXHOJIOTUUeCKOro  (pakysbreTa
yupe>kgeHusi  obpa3oBaHuss ~ «['OMe/bCKUM  TOCYJaPCTBEHHBIM  TeXHHUECKUU
yHusepcureT umenu I1.0. Cyxoro»

(mpotokoa Ne 11 ot 12.11.2019 1.); Y 014-21/yu.

HayuHo-MeToiueCKUM COBETOM 3a0uHOr0 (paky/bTeTa yupexk[eHusi oOpa3oBaHus
«I"oMeIbCKUM TOCyIapCTBEHHBIM TeXHUUeCKUM yHUBepcuTeT umenu I1.0. Cyxoro»
(mporokos Ne 1 ot 03.10.2019 1.); Y [3-047-23y

HayuHo-meToAMUeCKMM  COBETOM yupexxgeHusi obpa3oBaHus  «I'oMesnbCKUM
roCyZlapCTBeHHbIU TeXxHUUeCKU yHuBepcuTeT uMenu [1.0. Cyxoro»

(mpotokos Ne 2 ot 03.12.2019).



I[TOACHUTEJIBHAA 3AITNCKA

V3yuyeHre TeOpeTUUeCKOM MeXaHWKH, Hapsily C JpPYIMMHU  (DU3UKO-
MaTeMaTUUeCKUMHU  JUCLIMIUIMHAMH,  CIIOCOOCTBYeT  paCILIMpeHHI0  HayuyHOTo
KpPyro3opa, opMuUpyeT CIIOCOOHOCTU K abCTPAaKTHOMY MBIIIJIEHHWIO U TIOBBIIIEHUIO
o011ieli TeXHUUECKON Ky/IbTYphl OyAyIIero crierjaamcTa.

YuebHas auciuruiiHa «TeopeTrueckasi MeXaHUKa», SIB/SISICb Hay4HOU 0a30ii
BCeX TeXHUYEeCKUX [AWUCLUIUIMH, CIIOCOOCTBYeT pa3BUTHIO HABBIKOB pallMOHA/IbHBIX
pellieHNid, WH)XEeHEPHBbIX 3aZlay, CBSI3aHHbIX C JKCIUIyaTaljiei, pPEeMOHTOM U
KOHCTPYUPOBaHUEM  CeNbCKOXO3MCTBEHHBIX U  MeJMOPaTUBHBIX MalluH U
obopyzoBaHUS.

Pa3BuTre TeopeTWUYecKOW MeXaHWKU OINpejeawio TMOsiBJeHWe  psja
CaMOCTOsITe/IbHBIX 00jacTeli 3HaHWM, CBA3aHHBIX C M3yueHUEM MeXaHUKHU TBep/bIX
nedopMHpyeMbIX TeJl, )KUJIKOCTEeM U ra3os.

Llesns yuebHOM AUCHUITIMHBI - (JOPMHPOBaHHE HABLIKOB MPO(deCcCHoHaTbHOM
JesiTe/TbHOCTH, 3aK/IF0UaroIleiicsi B yMeHUH ObITh CTIOCOOHBIM pelliaTh WH)KeHepHbIe
3a/lauM C UCM0JIb30BaHUEM OCHOBHBIX 3aKOHOB MEXaHUKHU.

3ajjaum JUCLMIUIMHBI - (OPMHUPOBAHWE Yy CTYJEHTOB TNPOYHBIX 3HAHUU:
elnHOOOpa3usi CpeACTB HW3MepeHHi, OCHOB Bbibopa TpeOOBaHMM K TOUHOCTH
rapaMeTpoB M CYIJHOCTH CTaHZApPTU3aliy 3TUX TpeboBaHWM, MO cepTUUKALA
MPO/JyKLIMH, YCJIyT, IepCOHaa U CUCTEM KauecTBa.

W3yuenve  guciumuiiHbl  «TeopeTuueckas ~ MexaHWKa»  oOecrieuuT
(dbopMHUpOBaHUe y CTYJEHTOB CJIeIyIOLIUX KOMIETeHLUI:

6a30BbIX MTpodecCcroHaNbHBIX, BKIFOYAIOIINX:

-BITK-7. BbITh crmocoOHBIM peliaTh WH)XXeHepHble 3a/auil C HCIO0Jb30BaHUEM
OCHOBHBIX 3aKOHOB MeXaHUKH.

B pe3ynbrare u3yueHWs AMCLUATUIMHBI «TeopeTnueckas MexXaHWKa» CTYJE€HT
JTOJDKEH
3Hamb:
-yC/IOBYSI PABHOBECHSI TIJIOCKOM, POCTPAaHCTBEHHBIN M CXO/AIIENCS CUCTEMBI CHUJT;

-OCHOBHbLI€ 3dKOHbI, TEOPEMBI U TIDUHIUITEI MEXdHUKMU.

ymemb:
-oTpe/ieNIiTh TIPOEKLMA CHUbl Ha OCH U TUIOCKOCTb, BEJUUMHY MOMEHTOB CHJI

OTHOCHUTE/IBHO TOUKHU 1 OCH, 3HAUEHHUA peaKme/'I B OIIOpdax;

-I10 3d/ldHHOMY 3dKOHY /[BIM)XE€HHs OIIpefe/iATb KHMHeMAdTHU4YeCKHEe XdPdKTePHUCTUKHU
TOUKHU U TeJId,

-IIDUMEHATLb 3dKOHbI, TEOPEMEI X IIPUHLIUIIEI MEXdHWKHU K PEIIeHHIO 3a/idy;

e/1a0emb:
-MeTO/laM{ peIleHusl 3a/lau JBIDKEeHHS MaTepUabHbIX OOBEKTOB II0f JAeMCTBHEM

3d/IaHHBIX CHJI;



YyebHasg TporpaMma AWCOMIUIMHBI A7 coeranbHoct  1-36 12 01
«IIpoekTpoBaHKe ¥ MPOU3BOJCTBO CEIbCKOXO35IMCTBEHHOM TEXHMKW» pacCUMTaHa
Ha 240 yacoB. TpymoeMKOCTb yueOHOW [JUCIUIUIMHBI, BbIpaKeHHas B 3aUeTHBIX
equHULIaX — 6.

CDopMa IMOJTy4€HHA BBICIIETO O6p830BaHI/IHZ AHEBHAA, 3d04YHAA COKPpAIlleHHAA

Kypc 1 1
Cemectp 2 1,2
Jlekmn 51 6
(gacoB)

[TpakTnueckrie (CeMHUHapCKUe) 34 6
3aHATHUSA (4aCoB)

JlabopartopHbie - -
3aHATHUSA (4aCoB)

Bcero

ayIUTOPHBIX (UacoB) 85 12

dopwma TeKyl1ei aTTecTaliiy 1o yuyeOHOM JUCLUIIIHE
OK3aMeH, ceMeCTp

PI'P, cemectp 2 -
TecTtupoBaHue, cemecTp - -

N
N



YyebHasg TporpaMma AWCOMIUIMHBI A7 coeranbHoct  1-36 12 01
«IIpoekTpoBaHKe ¥ MPOU3BOJCTBO CEIbCKOXO35IMCTBEHHOM TEXHMKW» pacCUMTaHa
Ha 240 yacoB. TpymoeMKOCTb yueOHOW [JUCIUIUIMHBI, BbIpaKeHHas B 3aUeTHBIX
equHULIaX — 6.

dopwma royyeHus BbICIIero oopa3oBaHus: AHeBHas (MepexoiHbIe T/1aHbl)

Kypc 1,2
Cemectp 2,3
Jlekmn 51
(gacoB)

[TpakTnueckrie (CeMHUHapCKUe) 34
3aHATHUSA (4aCoB)

JlabopartopHbie -
3aHATHUSA (4aCoB)

Bcero

ayIUTOPHBIX (UacoB) 85
dopwma TeKyl1ei aTTecTaliiy 1o yuyeOHOM JUCLUIIIHE

OK3aMeH 3 cemeCTp
3auet (quddepeHIIPOBAHHBIN) 2 cemMecCTp
PI'P 2,3 ceMeCTp

Kypcogas pabota -



COOEPXAHUE OVCLHUITJIMHBI

1. OCcHOBHBIE TIOHATUA CTaTUKU

ITpenmet ctaThky. OCHOBHBIE TTOHATHSI CTATUKH: aOCOJIIOTHO TBEpZioe TeJio,
cwia, cucreMa Cwi, cBobomHOe U HecBOOOAHOe Telo, SKBUBA/IEHTHbIE U
ypaBHOBEIIIEHHbIE ~CHUCTEMBI  CWJI, paBHOMAEHCTBYIOIIAs, CHU/bl BHEIIHWE U
BHyTpeHHHE. AKCMOMBI CTaTHKA. CBSI3U M peaki[iy CBSI3eH.

2. Cucrema CXOASLUAXCSA CUTT

'eomeTprueCcKui U aHAUTAYECKUI CTIOCOObI CI0KeHUsI C/l. PasjioykeHre CHITbI
MO0 3a/laHHBIM  HarpaB/ieHUsiM. [Ipoekimsi CWIBI Ha OChb W TUIOCKOCT.
PaBHOzeNCTByOIIAs CXOAAIIUXCA CUI. ['eoOMeTprUUeCKre U aHAJIMTUUeCKHe YCI0BUS
PaBHOBECUSI CUCTEMbI CXOASIIUXCS CUJT.

3. MoMeHT CHUJ/Ibl OTHOCUTE/IbHO TOUKH U OCU

Anrebpavueckuii MOMEHT CHUJIbI OTHOCHUTENBbHO ILieHTpa. CBOMCTBa MOMeHTa.
MoOMEeHT CU/bl OTHOCUTENBHO LIeHTPa Kak BEKTOP. MOMEHT CHJIbl OTHOCUTETBHO OCH.
3aBUCUMOCTb MEX/Jy MOMEHTaMH CUJIbl OTHOCUTETBHO LIeHTPa U OTHOCUTE/IBHO OCH,
MIPOXOJSALLEeN yepes3 3TOT L|eHTP.

4. Teopwus napbl CUI

[TonsiTie 0 mape cuii. AsirebpanuecKkuii MOMEHT TTapbl CH/I. MOMEHT Tlapbl CHJT Kak
BeKTOp. TeopeMbl 00 3KBUBasieHTHOCTH rap. CBoticTBa nap cui. Crio)KeHue Tap CHi,
Pacro/ioKeHHbIX B TJIOCKOCTU U MPOCTPAHCTBe. Y C/IOBUSI PABHOBECHUSI CUCTeMbI Tap
CUJIL.

5. [Tpou3BoJibHas MTPOCTPAHCTBEHHAsA CUCTeMa CUJI

[IpuBenenuve cuibl U CUCTEMBI CUI K JaHHOMY LeHTpy. Meton IlyaHco u
OCHOBHasi Teopema CTaTUKW. ['JIaBHbIM BEKTOP W IJIaBHbIM MOMEHT CHMCTeMbI CHII.
UacTHple 1yvyau TIpUBeJleHUsI CUCTeMbl CW/I. lIpuBeeHWe CUCTEMBbI CUT K
PaBHOJENCTBYHOIIEM U JWHaMe (IUHaMHUueCKoMy BUHTY). Teopema BapuHbOHa 0
MOMEHTe PaBHOZEHCTBYOLLIeN

6. Tpenue

TpeHne CKOMbXXeHUs NIPU MOKOe (CLieryIeHre) Y TP JBKEeHUU. 3aKOHbI TPeHHs
CKOMbXeHUsl. PeaklMM 111epOXOBaTOM TMMOBEPXHOCTHU. YTOJ W KOHYC TpeHUs
(cuerieHus). O6sacTh paBHOBecHsi. PaBHOBecue CU/l TIPU HalUuWK TpeHus. TpeHue
KaueHusl.



7. Kunematvka Touku. CriocoObI 3a/IaHUsI IBYKEHUSI

[IpenmeT KuHeMaTWKU. [IpoCTpaHCTBO M BpeMsi B K/IaCCUUECKOM MeXaHHKe.
OTHOCUTENLHOCTh ~ MeXaHWYeckoro JaBwkeHus. (CuHcTemMa OTCUeTa, 3aJauud
KWHEMaTUKHA. BeKTOPHbBIM, KOOpPJWHATHBIM U eCTeCTBEeHHBLIM CIIOCOOBI 3aJaHus
IOBIDKeHUs] TOUKHW. Tpaektopuss Touku. CBSI3b MeXAy Ppa3/duHbIMU Criocobamu
3a7aHug  ABWKeHus. CKOpPOCTb TOYKM TIpU  BEKTOPHOM, KOOPAMHATHOM U
eCTeCTBEHHOM (ZIeKapTOBbI KOOPAWHATHI) criocobax 3a/jaHus BIKEHUs. Y CKOpeHe
TOUKM Tpd BEeKTOPHOM, KOODJAWHATHOM U eCTeCTBEHHOM Croco0ax 3a/aHus
JBIKeHUs1. EcCTecTBeHHbIM TpeXrpaHHUK, €eCTeCTBEHHble OCU KpPUBOM, paiuycC
KPUBU3HBbI TpaeKTOpUU. [IpoeKKM BeKTOpa yCKOPEeHHUsI TOUKM Ha OCH e€CTeCTBEHHOT O
TpexrpaHHUKa. KacaTe/lbHOe YW HOpMajabHOE YCKOpPeHMs1 TOUKW. YacTHele cCiyyau
JIBIDKEHUS TOUKU.

8. KunemaTuka TBepzioro tesna. [loctynarensHoe U BpalljaTesbHOe JBHKeHNe

ITpocretiiiine ABMKEHUS TBEpPJOro Tena. IIoHATHe uucia cTereHed CBOOObI
TBepJoro Tena. IlocTynaTenbHOe ABW)XeHHEe TBepJOro Tesja. BpalljeHue TBepAoro
Te/la BOKDYT HEMOJBWKHOW OCU. YPpaBHEHHEe BpalllaTeJIbHOTO [BW)KEHUS TeJa.
YrioBasi CKOpoCTh U yrjioBoe yckKopeHue Tesia. CKOPOCTb UM yCKOpDEHHE TOUYKU
TBEp/JIOr0 Tejla, BpaIllaloIerocsi BOKPYT HEMOJBW)KHOW OCH. BeKTopbl yrioBou
CKOPOCTH U yTIJIOBOT'O YCKOpeHUsi Tesia. Bbipa)keHre CKOPOCTU TOUKM Bpalljatollerocst
Tela W ee KacaTeJlbHOTO YW HOPMAaJbHOTO YCKOPDEHWM B BHUJE BEKTOPHBIX
nipou3BeieHui. [Ipeobpa3oBaHue BpaliaTe/TbHbIX JBKEeHUM.

9. IyiocKOe ABW)KEeHWe TBepAOoro Teja

[1nockonapaniensHoe (MJI0OCKOe) [ABW)KEHHWEe TBepAOoro Tejla W [ABWKEHHe
TJIOCKOW (UTrypel B ee TUIOCKOCTH. YPaBHEHUsl [BWKEHUS] TIJIOCKOW (UTYPBIL.
YpaBHeHUs] [IBW)KEHUsI TOUeK ILJIOCKOM (urypbl. Pa3no)keHue [ABWKEHUS TOUeK
TJIOCKOM (DUTYphI Ha TIOCTyMNaTe/lbHOe BMeCTe C TIOJIF0OCOM M BpalllaTe/IbHOe BOKPYT
noitoca. He3aBUCMMOCTb YTr/I0BOM CKOPOCTH U YIJIOBOTO YCKOPEHUsI (PUTyphl OT
BbibOpa mostoca. OrmpezeseHue CKOPOCTHM  JitoOOM  TOukd  GUIYypbl  Kak
reoMeTpu4eckol CyMMbl CKOPOCTHU T0JIF0Ca U CKOPOCTH 3TOM TOUKH TIPH BpallleHUU
burypel BOKpPYr mMojr0ca. MrHOBEHHBIM LEHTP CKODOCTeW, Orpefe/ieHHe C €ro
TIOMOII[bI0 CKOPOCTel TOYeK IIJIOCKOM ¢urypel. OmpeseneHre yCKOpeHUs 000
TOUKM TIJIOCKOW (UTypbl KaK TreoOMeTpUYeCcKOW CyMMbl YCKOpPeHHUs Tio/oca U
YCKOPEeHUs 3TOM TOUKU MPH BpallleHUH (PUrypbl BOKPYT TMOJIOCA.

10. C/1o>xHOe nBU>KEeHHe TOUKU

AOCOMIOTHOE W OTHOCHUTEIbHOE JIBW)KeHHEe TOUKH, TePeHOCHOe BM>KEeHMUe.
Teopema o cnoxeHun ckopocteil. Teopema Kopuosica 0 C/I0KeHUM yCKOPEHUM:
oripejieieHHe KOpPHOJMCOBa yckopeHMs. Ciyuail TIOCTYIIaTe/IbHOTO TepeHOCHOTO
JBYDKEHMS.



11. JuHamMuKa MaTepuaabHOM TOUKH

OCHOBHbIE TIOHSTHSI U OIpeJie/IeHHs: Macca, MaTepuajibHas TOuKa, CHIIa;
TIOCTOSIHHBIE 1 TIepeMeHHbIe CHIIbI. 3aKOHBI K/IaCCUUeCKON MexXxaHUKU. VIHepirampbHast
cucTteMa orcueta. 3ajaud AuHaMUKH. JIuddepeHipanbHoe ypaBHeHre abCOMIOTHOTO
JBIDKeHWsT CBOOOJHOM MaTepHaZbHOM TOUYKHM B [JI€KAPTOBLIX TIPSIMOYTOJ/IbHBIX
KOOpZMHATax ¥ B TMPOEKIUSIX Ha OCH eCTeCTBEHHOTO TpeXTrpaHHHKa. /IBe OCHOBHbBIE
3a/]auy JUHAMHKH JIJ1s1 MaTeprabHON TOUKHU. PerieHrie BTOpOU 3a/1auul TUHAMUKH.

[TocTOsIHHBIE UHTEIPUPOBAHUS M UX OINpe/ie/ieHre 10 Haya/lbHbIM YC/I0BHUSM.
OTHOCHUTe/IbHOE [ABW)XKEHHE MaTepuajbHOM TOYKU. AuddepeHiyanbHble ypaBHEHUS
OTHOCUTEJIbHOI'O ABUKEHUs TOUKU. ITepeHOoCHas 1 KOpUOIMCOBA CUJIbI MHEPLIVU.

12. lvHaMMKa MeXaHUYeCKOW CUCTEMBI

Mexannueckasi cucrtemMa. CHabl BHEIIHWE W BHYTPEHHUE, 3a/laBaeMble
(aKTHBHBIE) CU/IBI M peakuu cBsizer. CBOMCTBAa BHYTPEHHUX CWI. Macca CHUCTeMBI.
LleHTp Macc CUCTEMBI U ero KOOpAWHaTbl. MOMEHTbI UHEPLIUU CUCTEMbI U TBEPOTO
Tesla OTHOCUTEIBHO OCH U Tosiroca. Paanyc vHepruun. Teopema 0 MOMeHTax MHepLMU
OTHOCUTE/IbHO MapasiiefbHbiX oced. OceBble MOMEHTBHI WHEPLIMM HEKOTOPBIX Tel.
LleHTpOoOE)KHbIE MOMEHTBI MHEpI[MHM KaK XapaKTepUCTUKAa aCHMMETPUM Tejla.
['naBHBIe OCHM W TJlaBHble MOMEHThbI WHepluu Teja. CBOWCTBa TJIaBHBIX OCEM U
TJIaBHBIX LIeHTPa/IbHBIX 0CeH WHEePIUH.

13. O61me TeopeMbl JUHAMUKH TOUKU U MEXaHUUECKOH CUCTEMBI

IuddepeHLianbHble ypaBHeHUs ABKEHHsI MeXaHUUeCKOM cucTeMbl. TeopeMa
O JIBYDKEHUU LIeHTpa MacC cucteMbl. KomuecTBo [BWKeHHsI MaTepUaJbHOWM TOUKUA U
MeXaHM4YeCKOU CHUCTeMbl. DJleMeHTapHbIA UMITYJIbC U UMITYJIbC CHIbI 38 KOHEYHbIN
MPOMEXXYTOK BpeMeHU. Teopema 00 W3MeHeHUM KONWYECTBA ABW)KEHUS] TOUKU U
cuctemMbl B Jud@epeHLIMaZbHOM M UHTErpajbHOM (opmax. 3aKOH COXpaHeHWs
KoJinyecTBa [BIDKeHUs. Teopema 00 Wu3MeHeHWM KOJMUECTBAa [IBIDKEHUS B
TIPUMEHEHUH K CIJIOLIHOU cpefie (TeopeMa Junepa). MOMEHT KOJMYeCTBa JBKEHUS
TOUKA OTHOCUTE/BbHO LieHTpa U ocu. Teopema 00 M3MeHEHUM MOMEHTa KOJIUuecTBa
[BIKEHUsI TOUKHW. ['7IaBHbII MOMEHT KOJMUYeCTBAa [BWKEHHUS WM KUHETUYECKUU
MOMEHT MeXaHWYeCKOW CHUCTeMbl OTHOCHUTEIbHO LieHTpa UM OcU. KuHeTHueckui
MOMEHT Bpallaoll[erocsi TBEPZOro Teja OTHOCUTEbHO OCH BpaljeHus. Teopema 00
V3MEHeHUM KWHETUUeCKOr0 MOMEHTAa CHUCTeMbl. 3aKOH COXPaHeHUs KMHEeTHUUeCKOIo
MOMeHTa. DJieMeHTapHasi paboTa Cu/ibl, ee aHaIUTAYeCcKoe BolpakeHue. PaboTa cusibl
Ha KOHEYHOM TyTu. PaboTa cusibl TS)KeCTH, CU/bI YIIPYroCTU. PaBeHCTBO HYJIHO
CyMMbl paboT BHYTPEHHUX CHW/, [eNCTBYIOIIUX B TBepgoM Tesne. Pabora cui,
TIPWIOXKEHHBIX K TBepAOMY Tesy, BpallarolieMyCcsi BOKPYI HEMOJABWXKHOW OCH.
PaboTa cum mpu TIOCTYTIAaTeIbHOM U TJIOCKOTIApasyie/IbHOM [BW)KEHUSIX TBEpPZOro
Tesia. PaboTta cusi, MpUIO)KeHHBIX K KaTSILeMYCs TeJTy IPU HaJTMUMK TPeHUsl KaueHusl.
MoriHocTb. PaboTa ¥ MOIHOCTh BHYTPEHHUX CHJI U3MEHseMOW U Heu3MeHsieMOou
MexaHu4yecKux cucteM. KuHeTHueckasi 3Hepruss MaTepUaJIbHOM TOYKU U
MeXaHWYeCKOW cucTeMbl. BbluMc/ieHWe KWHETUYeCKOM SHEPruM TBepZAOoro Teia B



pa3UUHBIX Cayyasix ero nBikeHus. Teopema Kenwura. Teopema 00 m3MeHeHUH
KUHETUUeCKOW SHeprud TOukKu B AuddepeHLMaTbHOM W MHTerpaabHOU (popmax.
Teopema 00 wW3MeHEHMM KHWHETHUECKOW SHEPrUM MeXaHWUeCKOW CHUCTeMbI B
muddepeHlabHOM W UHTerpasibHOM  (opmax. [loHsaTWe O CWIOBOM TIOJe.
[ToreHnMambHOE CUIOBOE TOfle M cuioBasi (yHKIMs. PaboTa cuibl HA KOHEYHOM
riepeMeIlieH TOUKHY B MOTeHI[MalbHOM CUJIOBOM moJie. [ToTeHIMa/ibHast SHeprusl.

14.TuHamuka TBEpOro Tesa

HuddepeHLanbHble ypaBHEeHHUs MMOCTYNAaTe/IbHOIO JBWKEHHUsI TBepAOro Tesa.
HuddepeHuanbHOe ypaBHeHHEe BpalljaTebHOrO [IBU)KEHUS TBEPJOr0 Teja BOKPYT
Hemno/ABWXHOW ocu. uddepeHiianbHble ypaBHEHUS TIJIOCKOTO IBU)KEHUS] TBEPIOTO
Tena.

15.Mpunnmn danambepa. MeTos KWHETOCTaTUKH

[Mpuniun [Janambepa Ay MarepuasbHOM TOukd. Cwia vHepruu. [IpuHIUT
Manambepa Ay MeXxaHUUeCKOH CUCTeMbl. ['/IaBHBIN BEKTOD U TJIaBHBIK MOMEHT CHIJI
vHepuuu. [IprBegeHne CU/T MHepLIMM TBEPAOTO Tejla K LIeHTpY.

16. D/1eMeHTbI aHA/TUTUUYECKOU MeXaHUKHU

Cesisu W wux ypaBHeHus. Kiaccudwukaiys cBsi3ed: TOJIOHOMHbIE U
HErOJIOHOMHBIE,  CTAalJUOHApHble W  HeCTallMOHapHbIe,  y/Aep)KUBaAKIIUe U
HeyIep)KUBaIoIIe CBsI3U. BO3MOJKHBIE U JIeHCTBUTEIbHBIE TIEPEMEIeHUs] CUCTEMBI.
Yucio cremeHedd cBoOoabl cucTeMbl. MpeanbHble CBsi3U. [IPpHUHIIAIT BO3MO’KHBIX
nepemerrieHni. [IprMeHeHye TIPUHIUIIA BO3MOXKHBIX MepeMelleHdN K Ompe/e/IeHHI0
peakiuii CBsi3ei U TIpocTeniyM MaiiiiHaMm. [Tpuniun Janambepa-Jlarpamka (obiiee
ypaBHeHUe AuHaMuKu). O6006IieHHbIe KOOPAUHATEI cucTeMbl. OB00IIeHHbIe CUITBI U
ux BblunciaeHre. Ciyuail MOTEHIMA/TBLHBIX CHI. YC/IOBUS PaBHOBECHUSI CHUCTEMBI B
00001IeHHBIX ~ KoopauHataX.  [IuddepeHinanbHble  ypaBHEHUsS  IBWKEHUS
MeXaHUUeCKOM CUCTeMbl B 000OIIeHHBIX KOOpAWHATAaX WX ypaBHeHHs JlarpaHka
BTOpPOro poja. KuHetnueckuii moTeHI[an. YpaBHeHus JlarpaHka BTOPOTo poja st
KOHCEPBATUBHBIX CUCTEM.

17. Teopus KosiebaHuM

[Tousatie 06 ycroWuMBOCTM paBHOBecusi. Teopema Jlarpamxa-[upuxie.
Marbie KosiebaHUSI MeXaHWYeCKOW CHCTeMbl C OJIHOM CTereHbI0 CBOOOJBI OKOJIO
TI0JIO’KEeHHsI YCTOMUMBOTO paBHOBecusi. CBOOOIHBIE He3aTyxarolue KojaebaHus U ux
CBOMCTBA, YaCTOTa M TIepro/ KojiebaHui, aMITUTYAbl U HauabHbIe (a3bl KonebaHui
ToueK cucrteMbl. CBobGoziHbIe 3aTyxaroiijie KojebaHUSI TIPU  COIPOTHB/IEHHH,
TIPOTIOPI[MOHAILHOM CKOPOCTH, TI€PHOJ, W JeKpPeMeHT 3THUX KoyiebaHWM, ciyuait
ariepruoINuecKOro /IBW)KeHHUs. BBbIHYKZeHHble Koyie0aHWS TIpY TapMOHHYECKOH
BO3MYLIAIOLL[ed CWe W  CONpPOTUBJIEHWH, TPOMOPLMOHAIBHOM  CKOPOCTH,
KO3(PhULIMEHT AUHAMUYHOCTH, Pe30HaHC.



YUYEBHO-METOUUECKAS KAPTA YUEBHOW OIUCLIUIIIMHBI

(JueBHast hopMa IomyueHHst 00pa30BaHMS)

KonnuecTBo ayZIMTOPHBIX YacoB
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1 | OcHOBHBIE NTOHATHS CTaTUKU 2 2 JK3aMeH
2 | CucreMa CXOOSIIIMXCST CUT 2 2 Y CTHBIN ompoc
3 | MoMeHT CcU/Ibl OTHOCHUTENBHO TOUKU 9 9 YcTHBIM onpoc,
Y OCH. 9K3aMeH
4 | Teopus napbl CUI 2 2 JK3aMeH
5 | IIpou3BosbHas  TPOCTpaHCTBeHHast ) 9 YCTHBIM 011pOC,
CHUcTeMa CuJjl 3K3aMeH
Tpenne 2 - YCTHBI 0mpoc
KunemaTrka Touku. Criocobbl ’ 9 Y CTHBIM 011pOCc,
3a/laHus ABMOKEHUS] 9K3aMeH
8 | Kunemaruka TBepzoro Tesna. 3amuTa
IlocTynaresibHOe Y BpaljaTe/bHOe 2 2 MpakKTUUYeCKUX
JIBWKeHHue pabor
9 | Ilnockoe ABW>XeHWe TBEPJOrO Tesa 4 9 Y CTHBIM 011poc,
9K3aMeH
10 | CnoxxHOe JBU)KeHUE TOUKHU 9 9 Y CTHBIM 011pOC,
9K3aMeH
11 | JuHamuKa MaTepuanbHON TOUKU 4 9 YcTHBIM onpoc,
PI'P
12 | [JuHaMuKa MeXaHU4eCKOU CHCTeMbI 9 9 Y CTHBIN 0O1poc,
9K3aMeH
13 | O6uMe TeopeMbl AUHAMUKU
. YCTHBIN ompoc
MarepuanbHOU TOYKU U 6 2 poc,
N 9K3aMeH
MeXaHUYeCKOU CHCTeMbI
14 | JluHaMHyKa TBepZoro Tesa 4 2 JK3aMeH
15 | Ilpuniun Janamb6epa. MeTop .
P A P 2 2 YCTHBINM 0npoc
KUHETOCTaTUKU
16 | DyieMeHTBI aHATUTHUYECKOM 3aruTa
MeXaHUKU 8 4 MpakKTUUeCKUX
pabot, PT'P
17 | Teopusi KonebaHui 3 9 YCTHBI onpoc,
aK3ameH, PI'P




YUYEBHO-METOJUUECKAS KAPTA YUEBHOW IUCLIUTIIMHBI

(3aouHasi cokpallieHHasi popMa nosiyveHust obpasoBaHms)

Konuuectro dyJUTOPHBIX YdCOB
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1 | OCHOBHBIE OHATHS CTaTUKU 0.5 0.5 9K3aMeH
2 | CucreMa CXOOSIIMXCS CUT 0.5 0.5 Y CTHBIN 0O1poc,
) ] 9K3aMeH
3 | MoMeHT Ccy/bl OTHOCHUTEIBHO TOUKU 0.5 0.5 YcTHbIi onpoc
1 OCH. ) )
4 | Teopus napsl CUl - - -
5 | Ilpou3BosibHast  MPOCTpPaHCTBEHHAs
P PocTp 0.5 1 JK3aMeH
cucTeMa Cuil
6 | Tpenue - - -
7 | KuaemaTuka Touku. Crioco0bl YcTHBIM onpoc,
0.5 0.5
3aJJaHUs IBIDKEHUS ) ) 5K3aMeH
8 | Kunemaruka TBepzoro Tena. V CTHBI OMDOC
THBIU OI
[TocTynaTenbHOe M BpaljaTebHOE 0.5 1 poc,
9K3aMeH
JBI)KeHHe
9 | IInockoe ABWXKEHUE TBEPJIOTO TeJia - - -
10 | CnoxkHOoe JABU>KeHVEe TOUYKH 0.5 1 YCTHBIM 011pOCc,
) 9K3aMeH
11 | JluHamMMKa MaTepuaabHON TOUKU 0.5 0.5 YcTHbI onpoc
12 | JuHamMMKa MeXaHUUeCKOUW CHUCTeMbI 0.5 YcTHBIM ompoc,
) TeCTUpOBaHHe
13 | O6uMe TeopeMbl AMHAMUKA
. YCTHBIN ompoc
MaTrepuasbHOW TOUKU U 0.5 0.5 pos,
. 9K3aMeH
MeXaHUYeCKOU CHCTeMbl
14 | IuHamMuKa TBEP/IOro TeJia 0.5 YCTHBIM 011pOC,
' 9K3aMeH
15 | Ilpunnmn danambepa. Metop
KUHETOCTaTUKU
16 | DyieMeHThI aHAJTUTUYECKOU
0.5 - TectupoBanue
MeXaHUKU
17 | Teopusi KonebaHui YcTHBIH omipoc,
9K3aMeH
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[TprMepHBIii TiepeyeHb MPAKTUYeCKUX 3aHSITUMN AJ1s1 AHeBHOU (hOpMbI 00yueHUs

. OCHOBHBI€ MTOHSATHS CTaTUKU

. CucTemMbl CXOASIIMXCS CUIT

. MoMeHT cu/ibl OTHOCUTETbHO TOYKU U OCH.

. Teopus napsl cuiI.

. [Ipon3BoJ/ibHasi MPOCTPAHCTBEHHAs CUCTeMa CHJI.

. Tpenue.

. KuaremaTuka Touku. CriocoObl 3a/laHUST ABHKEHUS.

. Kunematuka tBepzioro tesna. [locTynaTte/ibHO M BpalljaTe/IbHOE JABW)KEHHE.
. IInockoe gBuKeHUe TBepAOro Tesa.

10. CnoxkHOe JABW)KEHUE TOUKHU.

LooNYULEA WN =



11. luHamMuKa MaTepuaabHOM TOUKHU.

12. IluHaMUK MeXaHUYeCKOW CUCTEMBI.

13. OObiue TeopeMbl JUHAMUKA MaTepyasbHOM TOUKM W MeXaHWUeCKOn
CUCTEMBI.

14. JluHamMuKa TBepZOro Tesa.

15. TTpunnun Janambepa. MeTo/; KHHETOCTaTHKH.

16. DnemMeHTbI aHATUTUUECKOU MeXaHUK.

17. Teopus KosiebaHuiA.

[TprMepHBbIii TiepeueHb MPAKTUUECKUX 3aHSITUM [i71si 3a0uHOM (hOpMbI 00yueHust

1. OCHOBHBbIE TOHATUSA CTaTUKU

2. CHUCTeMbl CXOJALLUXCS CUTT

3. MOMEHT CUJ/1bl OTHOCUTE/IbHO TOUKU U OCH.

4. [Ipou3Bo/IbHAsA MPOCTPAHCTBEHHAs! CUCTeMa CUJI.

5. Kunematrka Touku. CriocoObI 3a/IaHUSI IBVDKEHMS.

6. Kunematuka tBepZoro tesa. IloctyrnarenbHO ¥ BpallaTe/ibHOe JBUKEHUeE.

7. CII0’)KHOe IBW)KeHHe TOUKHU.

8. lnHaMyKa MaTepraJbHOU TOUKHU.

9. [JluHaMUK MeXaHU4eCKOW CUCTEMBI.

10. OGmue TeopemMbl AWHAMUKM MaTepUaJbHOM TOUKW W MeXaHUUeCKOU
CHUCTEMBI.

11. luHamMuKa TBepAO0ro Tesa.

12. DyieMeHTbI aHAJIMTUYECKOW MEeXaHUKH.

MeToanuecKrie peKOMeH/Ial[i 110 OPTaHU3al[ii CaMOCTOSITe/TbHON pabOThI
CTYZIeHTOB

[Mpy wu3yueHun yuyeOHOW JUCLMIUIMHBI UCIIOJB3YIOTCS — Cjefytomye  (HopMbl
CaMOCTOSATe/IbHON paboThI:

- BbINIOJIHEHWE WHJUBUAYaAbHbIX pacyeTHbIX 3aJaHUl C KOHCYJIbTal[UsIMU
TiperiofiaBaTe’is;

- TIOATOTOBKAa pedepaToB 1O HWHAWBUAyaJbHbIM TeMaM, B TOM 4YHC/Ie C
VICTI0/Ib30BaHMeM MaTeHTHbIX MaTeprasos;

- MIOZIFOTOBKA K CZlaue MOZYJISl [0C/1e 3aBeplIeHUs ero M3y4yeHus C UCMO/Ib30BaHUEM
OCHOBHBIX U [IOTIOJTHUTE/TbHBIX UCTOYHUKOB JINTEPATyPhI.

[lepeueHh CpeACTB [AWArHOCTUKUA pe3y/IbTaTOB yueOHOUM fieATembHOCTH
CTY/IeHTOB

J171s1 MAarHOCTUKY KOMITeTeHLIUN HUCTI0/b3YOTCS Ce/iytoliye (hOpPMbI:

1. YcTHas gopma.



2. YcTHO-MCbMeHHas hopma.

K ycTHOU popMe AMarHOCTUKU OTHOCSITCSI:

1. YcTHBIV 5K3aMeH.

K ycTHO-nMcbMeHHOM (hopmMe AUarHOCTUKWA KOMITeTeHLIUA OTHOCSITCSI:

1. MoaynbHbBIe KOHTPOJIbHEIE PaOOTBHI.

Kpurepuii 01IeHOK pe3yJ/ibTaToB yueboil esTe/TbHOCTH

ITpu orieHKe 3HaHUM 00YyUarOIUXCS OTMETKAMH B 0ajuiax Io JecsiTHOaIbHON
IIIKajie TIPUMEHSIIOTCSI KPUTEPHM OI|eHKH pe3y/IbTaTOB yueOHOW JesTe/TbHOCTU
o0eIfarolMXcsl B yUpeXXAeHUSX BbICIIero obpa3oBaHus T0 JeCSTHOAILHOM IITKasie
(ITmcemo MunucrtepcTBa obpa3zoBanusi Pecniybnmku Benapychk ot 28.05. 2013 r. Ne
09-20/53 T10).



[TepeueHb BOTIPOCOB AIJis CAMOCTOSITE/IbHOM pabOThI CTY/I€HTOB

[TpeameT ctatuku. OCHOBHBIE TIOHATHS CTaTUKHU: aDCOMIOTHO TBEP/[0e Teslo, CUIa,
5KBUBAJICHTHbIE U YPaBHOBELLIEHHbIE CUCTeMbI CHJI, PABHOZENCTBYOLAs!, CUJIbI
BHeIIIHUe U BHyTPeHHYe.

AKCHOMBI CTaTHKHU.

Cusibl ¥ peakUMy CBSI3eH.

['eoMeTpUUECKUI U aHA/TUTUUECKUH CITIOCOOBI C/IOXKEHUSI CHI.

[Tpoekuus cu/bl Ha OChb U Ha MJIOCKOCTb.

PaBHOZEMCTBYOIAs CXOAALMXCS CUJL.

I'eoMeTprueckue U aHaIUTUYECKHE YCI0BUSI PaBHOBECHS CXoaamxcs cui. Teopema
O pPaBHOBeCUH TeJla o/ eCTBUeM TpeX Helapasuie/bHbIX CUl. Asirebpanueckuii
MOMEHT CUJIbI OTHOCUTEJIBHO L{eHTpa.

CBoucTBa MOMEHTa.

MoOMEeHT CUJIbI OTHOCUTEJIBHO L{eHTPa Kak BeKTOop.

MoOMeHT CUJIbI OTHOCUTE/IbHO OCH.

3aBUCHMMOCTb MeXy MOMeHTaMU CUJ/Ibl OTHOCHUTEJILHO LIeHTpa U OTHOCUTE/IBHO OCH,
NIPOXO/ALLeN yepe3 3TOT L[eHTP.

AHamTHYeCcKre BbIDa)KeHUs] MOMEHTa CUJIbI OTHOCUTE/IbHO KOOPMHATHBIX OCEH.
ITonsaTHe o nape cui.

Anrebpanueckuii MOMEHT Tlapbl CUJI.

MoMeHT mapbl CUI Kak BeKTOP.

TeopeMa 0 CcymMMe MOMEHTOB CHUJI ITapbl OTHOCUTEJILHO LIeHTpa.

Teopema 00 9KBMBa/IeHTHOCTH T1ap.

CriokeHue 11ap CUJI, pacriojIoXKeHHbBIX B TIJIOCKOCTU U TIPOCTPAHCTBe.

YcnoBus paBHOBecCHs Tap CUJL.

[IpuBeeHne CUJIbI Y CUCTEMBI CUJI K JAHHOMY LIEHTPY.

Mertop, IlyaHco ¥ 0CHOBHas TeopeMa CTaTHUKH.

['1aBHBIV BEKTOP U IJIaBHBI MOMEHT CUCTEMBI CHJI.

YacTHble ci1yyau IpyBe/ieHUs1 CUCTeMbl CUJL.

PaBHOBecue pa3/IMUHbIX CUCTEM CUII.

[IpencraBieHre ypaBHEHHE DaBHOBECHSI B MATPUUYHOU (popMme.

MuHVMa/TbHBIN IJ1aBHBIM MOMEHT CUCTEMBbI CHJL.

Teopema BaprHbOHa 0 MOMeHTe paBHOZEUCTBYIOLLIEN.

3aBUCUMOCTb MeXK/y IJIaBHBIMU MOMEHTaMU CUCTeMbl CUJI OTHOCUTE/IBHO [IBYX
TIPOM3BO/IbHO BbIOpAHHBIX 1IeHTPOB MPUBHUIEHYSI.

VHBapraHThI CUCTEMBI CHUIL.

[IpvBeeHMne crucTeMbl CUJI K 3aJaHHOMY L{eHTPYy. YacTHbIe c/lyyau puBeeHusl.
Pa3nuuHble BU/bI ypaBHEHUM DaBHOBECHS.

PaBHOBecHe MI0CKOM CUCTEMBI Mapasule/IbHbIX CHJL.

CocpefoToueHHble CUJIbI M pacripesie/ieHHble Harpysku. IIpumepsl pacrpe/e/ieHHbIX
Harpysox.

Peak1iyis >keCcTKOM 3a/1eJIKU.

PaBHOBecue cuctemsl Cuil.

Cratuuecku oripefie/IMMble U CTaTUYECKU Heorlpee/liMble CUCTeMBbI.

[IpenmeT KuHeMaTHKH. [IpoCcTpaHCTBO 1 BpeMsi B K/IaCCUUeCKOW MexaHuKe. OT-
HOCUTEJIbHOCTb MeXaHUUeCKoro AswxeHus. CrcreMa oTcuyera.



3a7iaur KWHEeMaTHKH.

BeKTopHbIli, KOOPAWHATHBINA 1 €CTeCTBEHHBIN CITOCOOBI 3a/IaHKs ABM>KEHUST TOUKH.
TpaekTopusi TOUKH.

CBsI3b MEXK/Ty pa3/TMUHbIMU CIT0c00aMU 3aflaHUsI IBYKEHUS.

CKOpOCTb TOUKU NPU BEKTOPHOM, KOODJAUHATHOM (I€eKapTOBbI KOOP/IUHAThI) U
eCTeCTBEHHOM criocobe 3a/jaHusT IBYKEHHSI.

YcKopeHHe TOUKH NPY BEKTOPHOM, KOOPIMHATHOM U €CTECTBEHHOM CTIocobax
3a/laHusl JBU)KEHMUS.

EcTecTBeHHBIM TpexrpaHHUK, eCTeCTBeHHbIe OCU KPUBOM, BEKTOP KPUBH3HBI KPUBOM.
[TpoekiMu BeKTOpa yCKOPeHUsI Ha OCH eCTeCTBEeHHOT0 TpeXrpaHHHUKa.

KacaTenbHOe 1 HOpMa/ibHOE YCKOPeHUe TOUKH.

UYacTHble C1yvyau JBAKEHUS] TOUKHU.

[TpocTeiiiivie ABM>XeHUs TBEPAOTO Tesa. [ToHATHSA yKc/ia cTerneHeld cBOOOAbI
TBEpZOro Tea.

[TocTynaTtensHOe ABW)KEHUE TBEPAOTrO Tesla.

Teopema 0 TpaeKTOPUSIX, CKOPOCTSIX U YCKOPEHUsI TOUeK TBepPAO0ro Tesia Mpu Mo-
CTynaTe/IbHOM JBVKEHUU.

BpaiiieHre TBepAoro Tesa BOKPYT HEMOIBUXKHOU OCH.

YpaBHeHUe BpaljaTe/IbHOTO ABU)KEHUS Tesla. YTJI0Basi CKOPOCTh U YII0BO€ yC-
KOpEeHUe TeJia.

CKOpOCTb U YCKOpeHHe TOUKHU TBepZ0ro Tesia, Bpalllarolllerocsi BOKPYT HeIOABU)KHOU
OCH.

BekTope! yrii0BoM CKOPOCTU U YIJIOBOTO YCKOPEHUS TeJla.

[TnockonapannensHOe (TJIOCKOE) ABHM)KEHHEe TBEPAOTrO TeJla U IBM)KeHUE TIJTI0CKOMU
(buUrypsl B ee MI0CKOCTH.

YpaBHeHUs ABWKeHUsI TIJIOCKOW (pUrypsbl. Pasnio)keHue IBUKeHHUS TJIOCKOUM (PUTYPHI
Ha IMOCTyTaTe/bHOe BMECTe C MOJIFDCOM M BpaljaTe/lbHOe BOKPYT MOJIFOCa.
OmnpeeneHrie CKOPOCTH JIO00M TOUKH (PUTYpBI KaK T€OMETPUUYECKON CyMMBI
CKOPOCTH TI0J/IF0Ca U CKOPOCTH 3TOM TOUKM MPU BpalljeHuu GUrypbl BOKpYT MOJItOCa.
TeopeMa 0 NpOEKLUSIX CKOPOCTeN IBYX TOUEK (PUTYPHI.

MrHoBeHHbIV LIEHTP CKOPOCTeW: Orpe/ie/ieHHe ero C MOMOILbI CKOPOCTeH TOYeK
TIJIOCKOM (DUTYPBL.

OrnipefienieHre yCKOPeHHUsI TOYKU MJIOCKOU (PUTYPBI KaK TeOMeTPUUeCKON CyMMBbI
YCKOpEHHUs M0JIH0Ca U YCKOPEeHUs 3TOM TOUKM TP BpallleHU! (PUTyphbl BOKPYT I10-
JIroca.

OcCHOBHBI€ TTIOHATUS U OTIpeie/IeHHs: MacCca MaTepUaJlbHOU TOUKH, CUJIA; IOCTOSIHHBIE
Y TIepeMeHHbIe CUJIBI.

3aKOHBI K/IaCCUYeCKOW MeXaHUKU WX 3aKoHbI ['anunes-HeroToHa.

WNHuepuumanbHasi cucteMa OTCUeTa, 3a4aud JUHAMUKH.

IubdepenianbHbIe ypaBHEHUS ABW)KeHHsI CBOOOAHON MaTeprabHON TOUKHY B
JIeKapTOBBIX TMPSIMOYTOJIbHBIX KOOP/AWUHATaX U B MPOEKIMAX Ha OCH €CTeCTBEHHOT O
TpeXrpaHHUKa.

[IBe OCHOBHBI€ 3a7lauM IUHAMUKMU I MaTepuaabHOU TOUKU. PellieHre repBou
3a/laud TUHAMUKU. PellieHre BTOPOM 3a/jau IUHAMUKH; TOCTOSIHHbIE UHTETPHUPO-
BaHUS U UX OMpe/ie/ieHHe 10 HauaTbHbIM yC/IOBUSIM.

["apMoHnuecKre KojaebaHUsT MaTepUa/bHON TOUKU KaK TPUMep JIBY)KEHUS] TOUKHU T107]
JlelCTBUEM CHUJIbI, 3aBUCALLEN OT KOOPAWHATHI [M0JI0KEHUSI TOUKH.



HecBoboziHoe BW)KeHHe MaTepraibHON TOUKH.

HNuddepeHuanbHble ypaBHeHHUs JBU)KEeHUsI TOUKH 110 3aJaHHOM HerJiaJIKou He-
MOJBMKHOW KDUBOM.

MexaHuueckasi cucteMa. Knaccudukalius cumi, JeldCTBYIOLMX Ha MeXaHUueCKYI0
CUCTeMY; CUJIbl BHEILLIHWE U BHYTPEHHME, 3a/laBaeMble (aKTUBHBIE) CUJIbl U PeaKLu1
cBsi3eit. CBOMCTBa BHYTPEHHUX CHUJL.

I'eomeTpust Mmacc. Macca cucteMsl. LIeHTp MacChl CUCTeMbI U ee KOOPAWHATHI.
MoMeHT UHepLIMM CUCTeMBbI U TBEP/IOTO Tejla OTHOCUTEIBHO MI0CKOCTH, OCU U
rosroca. Paguyc unepuuu.

Teopema 0 MOMeHTax UHEPI[MYM OTHOCUTEILHO Mapasijie/IbHbIX OCeu.

OceBble MOMEHTbI UHEPLIUM HEKOTOPBIX TeJl.

LleHTpob6e)KHbIe MOMEHThI UHEPLIWH.

['naBHBIE OCH U T/IaBHBIE MOMEHTBI UHEPLIUH.

CBoOUCTBA I'7IaBHBIX OCEeH U IJIaBHBIX L[@HTPaIbHbIX OCel UHEPLIUH.

ITonsaTne o TeH30pe UHepLUH.

OuddepeHtanbHble ypaBHeHHUs [JBU)KeHUSI MeXaHUUeCKON CUCTEMBI.

Teopema 0 IBW>KEHUH LIEHTPAa MacC CUCTEMBI.

CriecTBUE U3 TEOPEMBI O IBU)KEHUU LIEHTPAa MacC CUCTEMBI.

KosmnuecTBo JBW>KEeHUS MaTepUaibHOW TOYKU U MEXaHUUYECKOW CUCTEMBI.
DeMeHTapHbIA UMIYJIbC U UMITYJIbC CUJIbI 3@ KOHEUHBIM IPOMEKYTOK BPEMEHHU.
TeopeMa 00 U3MeHeHHH KOJTMYECTBa JIBW)KeHUs TOUKU B uddepeHIMaIbHON 1
VHTerpajabHOU dhopme.

3aKOH COXpaHeHUs KOJTMYeCTBa [IBUKEHUS.

MoMeHT Ko/iruecTBa ABWKEHUS] TOUKM OTHOCUTENIBHO LIEHTPA U OCH.

Teopema 06 U3MeHeHUM MOMeHTa KOJTMUeCTBa ABW)KEeHHS TOUKH.

['1aBHBIM MOMEHT KOJIMYeCTBA JABWKEHUS UM KUHETUYECKUM MOMEHT MeXaHU4eCKOn
CUCTeMbl OTHOCUTE/TLHO L[eHTPa 1 OCH.

[TonsiTrie 06 yCTOWUMBOCTH paBHOBeCHsT; TeopeMa Jlarpamxa-/upuxie.

Marsbie KonebaHus MeXaHUUeCKOM CUCTeMbI C OJTHOM CTeIeHbI0 CBOOO/IBI OKOJIO
TI0JI0’KEeHHST YyCTOMUMBOTO PABHOBECHs: CBOOO/JHBIe, He3aTyXarolie KojebaHus U UX
CBOMCTBA, YaCTOTA U TIEPUOJ, KOJiebaHUM, aMIUTATY/IbI U Haua/ibHbIe (ha3bl KonebaHui
TOYEK CUCTEMBI.

CBo0Oo/iHbIe 3aTyXarolle KosiebaHus TPy COTPOTUB/IEHUH, TTPOTIOPI[MOHA/IbHOM
CKOPOCTH, TIEPHO/] M IEKPEMEeHT 3TUX KomebaHui, ciiyuaid ariepuoiueckoro JBy-
YKeHUsT; BbIHY>K/leHHble KosiebaHus Py TapMOHUUECKOM BO3MYI[atoIIel cre u
COMPOTUB/IEHUS], IPOMOPLIMOHAIBHOM CKOPOCTH, KO3(PdULIMeHT AUMHAMUYHOCTH,
pe30HaHC.



ITPOTOKOJI COI'JTACOBAHMSA YUEBHOW ITPOI' PAMMGBI

Ha3Banue Ha3Banue [TpenyioxkeHus: 06 Peltienuve, ripuHsaToe
JVCLIATITUHBI, C Kadeapel V3MeHeHUsIX B Kadeapoii,
KOTOpOi cojlep>KaHUuM1 pa3paboTagiiieii yueOHYyI0
TpebyeTcst yuebOHOI nporpaMmy (C ykazaHueM
corjacoBaHue TIPOrpaMMBbI 110 JlaThl U HOMepa
Y3y4yaeMou MPOTOKO/1A)
JMCLIATIJTHHE
MaremaTrueckoe CxM Het
Mo/ie/TMpOBaH1e B.B. TTornoB
TeXHUYeCKUX
00BEKTOB U

TIPOLIECCOB
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