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MOSICHUTEJBbHAS 3AIINCKA

HucuunnunHa  «TeopeTudeckas  MEXaHMKa» —  €CTECTBEHHOHAayYHas
JMCLIMIUIMHA, Jie)Kalllas B OCHOBE COBPEMEHHBIX 3HAHUM IO IMPOEKTUPOBAHUIO
CIIOXHBIX  TEXHMYECKMX  YCTPOMUCTB, pOOOTOB, pPOOOTOB-MAHUITYJISITOPOB,
aBTOMOOUJILHOM TEXHUKH, JIETATEJbHBIX aIlllapaToB, allllapaToB, I€PEMEILAI0LIUXCS
B OKHUIKHX CpefaX, HU3MEPUTEIbHBIX INpPUOOPOB, MPUOOPOB HEpPa3pylIAIOLIETO
KOHTPOJISI U MHOTHX APYTMX KOHCTpyKIMH. «TeopeTHueckas MeXaHHKa» Kak
yueOHasi AUCUMIUIMHA SIBJASETCS OCHOBOM JUISl CO3J@HUS MHOTHUX IIPHUKJIIAJHBIX
HaIpaBJIeHUH, MTOJYYUBIINX OOJIBIIOE pa3BUTHE. JTO MEXaHUKA SKUJIKOCTH U rasa,
MeXaHuKa AepOopMUPYEeMOTO TBEPAOTO Teia, TeopHusl KoneOaHuM, NUHAMHKA MU
MPOYHOCTh MAIlIMH, TEOPUsI THPOCKOIOB, TEOPHS YIPABJIEHHUs, TEOPUs IIOJIETA,
HaBUTalUs U Jp.

WN3yueHne  OUCHUIUIMHBI  CHOCOOCTBYeT  (DOPMHPOBAHUIO  CHUCTEMBI
byHIaMEeHTIBHBIX 3HAHUM, MO3BOJISIONIEH CTYyAEHTY HaydyHO aHaJIM3UpPOBATH
npobnemMbl  ero mpodeccHoHambHOM 00JacTH, MCIOAB30BaTh HA IIPAKTHKE
npuobpeTeHHble UM 0a30Bble 3HAHUSI, CAMOCTOSTEHFHO — UCTIOJIB3YsI COBPEMEHHbBIE
obpa3oBaresibHble U UHGOPMALMOHHBIE TEXHOJOTUU — OBJIaJIeBaTh HOBBIMHU
IIPOrpaMMHBIMUA  [IPOAYKTaMH, C KOTOPBIMH €MY HPUAETCS CTOJKHYTHCS B
IIPOU3BOJICTBEHHON U HAYYHOU AESTEIbHOCTH.

eau u 3agaumn yueOHOM AUCUHMIIHMHBI

eabio y4eOHOH [JMCUMIIMHBI SIBISETCS: H3ydeHHE OOILMX 3aKOHOB,
KOTOPBIM MOJUMHSIOTCS [BMI)KEHUE W paBHOBECHME MaTepuasbHbIX Tel H
BO3HMKAIOILME IPU 3TOM CHJIOBbIE B3aUMOJAEHCTBUSI MeXIy Telamu. Ha aToi
OCHOBE CTAHOBHUTCS BO3MOXKHEIM IIOCTPOEHHE M HCCIE[OBaHHE MEXaHHUKO-
MaTeMaTUYeCKUX  MOJEJIed,  aJeKBaTHO  OIKCBIBAIOLIMX  pa3HOooOpa3HbIe
MeXaHu4eckue siBiIeHUs. [Ipyu M3ydyeHUUu MUCHUIUIMHBI BHIPAOATHIBAIOTCS HABBIKH
MIPaKTUYECKOTO VICIIOJIb30BAHUS METO/IOB, IIpeIHa3HaYeHHbIX JUISL
MaTeMaTUYECKOTO MOAEIUPOBAHUS JBKEHUSI CUCTEM TBEPIBIX Tell.

3ajayamMu  AUCHMIUVIMHBI  SBJISIIOTCS:  (OPMHUpPOBAHHWE Yy  CTYIEHTOB
[IpEICTaBIIEHUS O IIPEAMETE TEOPETUYECKON MEXaHUKHY, BO3MOXXHOCTSIX €€ arrmapara
Y FpaHUllaX IPUMEHUMOCTH €€ MoJiesiei.

MecTo yuyeOHOH AMcUMIUIMHBI. B cucremMe MOATOTOBKU CIEUMAIUCTa C
BBICUIMM OOpa3zoBaHueM yueOHas auciuiuimHa «TeopeTudeckas MeXaHHKa
OTHOCUTCA K MoayJo «TeopeTudeckas MexaHHKa» KOMIIOHEHTa YUPEKICHMUs
00pa3oBaHusl, SIBJISIETCS] JUCUUILIMHON 110 BEIOODY.

YuyebHasi mporpamMma COCTaBJIEHA C YYETOM MEXIIPEIMETHBIX CBsI3edl U
IporpaMM I10 JucuuiiuHaMm: «MarteMatnyeckuil ananusy, «KoMmbroTepHas
MareMaTukay, «Anredpa u teopusi uuceny, «JuddepeHnmranbaple ypaBHEHULY,



«YpaBHEHUsT MareMaTuueckod ¢usuku», «MeToAbl MPOrpaMMHUPOBAHUSI,
«MareMaTU4eCcKUEe OCHOBBI  KOMIIBIOTepHOM  rpadukm», «MIMHTaIMOHHOE
MozenupoBanue B Simulinky.

Wsyuyenune pucuuiuiHel «TeopeTuueckas MeXaHWKa» HEOOXOAMMO IS
JallbHEMIIero  MU3ydeHusl  TakuxX  JUCHMIUIMH, Kak:  «MaTeMaTHuecKkoe

MOJEIMPOBAHME JAMHAMHUYECKUX IIpOLEeccoBy, «MaTemMaruyeckue MOJIENH
¢usnyeckux sBIEHUM U mpoleccoBy, «Dusnkay, «YpaBHEHUS MaTeMaTUUECKOH
buzuKm.

TpeGoBaHMsI K KOMNETEHUUAM

OcBoenue yueOHOM gucHUIUIMHBI «TeopeTHueckas MeXaHMKA» IOJDKHO
obecneuuTsb GOPMUPOBAHUE CIEAYIOIIEH cnelHaIu3HPOBAHHON KOMIIETEHMH:

CK-7. IlpuMeHSTb OCHOBOIIONArarolMe  3aKOHbl  (DM3UKH, BJIAJETh
aHAJTUTHYECKUMHU U YMCIEHHBIMU METONAMU PEIIEHHUS 3a/1a4 MEXaHUKU U (DU3UKH.

B pesynbrare ocBoeHUs yueOHON AUCIMIUIUHBI CTYIEHT JOJDKEH:

3HATh: OCHOBBI IOCYJapPCTBEHHOI'O0 KOMIIOHEHTa U KOMIIOHEHTa YUPEXKIEHUS
BBICIIETO  oOpasoBaHmsi Mogmyned «OcHOBEI aHammzan, «KommbroTepHas
MareMaTuka», «Jludpdepennuanpapie ypaBHeHUS», «Anrebpa U TeOMETPH»,
«IIporpammupoBanuey, «KoMIblOTEpHOE MOJCITUPOBAHHEY.

yMeTb: HCIIOJb30BaTh MEXIUCUUILIMHAPHBIE CHUCTEMHbIE CBS3M HayK,
CaMOCTOATEJIBHO  BBIAENSATH U pellaTh  OCHOBHBIE  METOOJIOTUYECKUE
€CTECTBEHHOHAY4YHbl€ IPOOJEMBl C IEIbl0 IIOJyYEHHUS TOUHBIX peIleHUH
TEXHUUYECKUX 3a7a4.

B/lajieTb: BLIOOpOM HauboJiee aKTyajbHBIX HAMpaBJIEHWM Hay4YHBIX
MCCIEIOBaHUM, BO3MOXHOCTBIO  OIpeJeNeHusl Hauboyee  I1elecooOpa3Hoi
NIOCTAHOBKM 3a/1a4 HCCIIENOBAHUM M HaxOXAEHUs UX Haumbosee 3((HEKTUBHBIX
CIIOCOOOB  pEIIeHUs, CaMOCTOSTEIBHOTO IPUOOPETEHMS M HCIOJIb30BAHUS B
IIPAaKTUYECKOU AESATENIbBHOCTH HOBBIX 3HAHUM W yMEHHUM, B TOM YHCIIE B HOBBIX
001acTaX, HEMOCPEICTBEHHO He CBSA3aHHBIX CO CEPO AesITEILHOCTH.

Crpykrypa yuyeOHO#H QHCHHITHHBI

HucuunnyHa u3ydaercs B 6 cemecTpe. Bcero Ha wusydyeHue yuebGHOI
AuCcLUIUINHE] « TeopeTnueckas MexaHHKa» OTBEIEHO:

— B O4YHOMU (hopMe IoJydeHus BbIciero obpasosanus: 160 4acoB, B TOM 4ucie
102 aynuTOopHBIX Yaca, U3 HHUX: JISKIMH — 52 Haca, JJabopaTOpHbIE 3aHATHUSI —
44 yaca, ynpasisiemMasi caMoCTOsITebHast paboTa — 6 4acos.

TpynoeMKocTh yueOHOU JUCIUIIIMHBI COCTABISET 3 3aUeTHBIE €AMHULIBL.

dopma IpoMeKYTOUHOHN aTTeCTaIlU — IK3aMeEH.



COAEPKAHUE YYEBHOI'O MATEPHAJIA
Paznen 1. KunemaTnka TOYKH M TBEPAOIo TeJjia

Tema 1.1. KunemaTuka TO4YKH.

Beenenne B kuHemaTwky. CrocoObl 3aiaHMsl [BMXKEHUS TOYKU. Bekrtop
CKOPOCTU TOUKU. BEKTOp yCKOPEHHUsI TOUKHU.

OmnpeneneHrie CKOPOCTH U YCKOPEHMs TOUYKM IIPU KOOPAUHATHOM CIIOcO0e
3a/ianust IBKeHUs. OCH €CTECTBEHHOI'O TPEXIPaHHHUKA.

YucnoBoe 3HaueHUe ckopocTu. KacarenbHoe U HOpMaIbHOE YCKOPEHUS TOUYKH.

CKOpOCTb U YCKOPEHHE TOUKH B IIOJIIPHBIX KOOPAMHATAX.

CKOpOCTh U YyCKOPEHHUE TOUKH IIPU €CTECTBEHHOM CII0co0e 3alaHus IBHKEHUS.

CKOpPOCTh ¥ YyCKOpEHHE TOUKU IPU KOOPAMHATHOM CII0CO0€ 3alaHuUs JBUOKEHUSL.

HekoTopble yacTHbIE Ciliydyad ABMKEHMsI TOUKHU. [IpsMosMHENHOE OBUKEHUE,
paBHOMEpPHOE MPSIMOJIMHEHHOE, PaBHOMEPHOE KPUBOJIMHEWHOE, PAaBHOIEPEMEHHOE
KPUBOJIMHEWHOE ABIKEHHE, FTaApMOHUYECKHE KoJleOaHus.

Tema 1.2. IlocTtynaTtenbHOe U BpalaTejlbHOe ABUKEHUS TBEPAOIro Tea.

[NocTynarenbHOE JBUKEHHUE TOUKH.

BparmarenbHoe ABM)XKEHHE TBEPLOIO Tejla BOKPYT OCHU. YTIJIOBas CKOPOCTb U
YTJIOBOE YCKOPEHHUE.

ITocTymarenbHOE U BpalaTelIbHOE ABWXEHUs TBEPAOIO Teya. PaBHOMepHOE U
paBHOIIEPEMEHHOE BpalllCHUS.

CKOpOCTH U YCKOPEHHUSI TOUEK BpalllatoLIerocs Teja.

Tema 1.3. IlnnockonapainJiesibHOe ABHKEHHE TBEPAOro TeJia.

VY paBHEHHsI TUTOCKOTIApaJIEIIBHOTO IBIKEHHSI INIOCKOM Gurypsl. Pasnosxenue
JBIDKEHHUSI Ha TOCTyNaTeJIbHOE U BpallaTeJIbHOE.

[InockonapanienbHoe JBWXXEeHHE TBepAoro tena. OnpeneneHue TpaeKTOPUM
TOYEK IJIOCKOH (DUTYPHI.

[InockonapaniensHoe JBWXXeHUE TBepAaoro Tena. OmnpeneneHwe CKOpocTen
TOYEK TUIOCKON (PUTYPBHI. ‘

[TnockonapanienbHOE ABMIKEHHME TBEPAOrOo Tena. leopemMa O IPOEKIUIX
CKOpOCTEeH ABYX TOYEK TeJa.

[InockonapannensHoe [BH)XKEHHE TBephoro Tena. OmnpeneneHue cKopocTen
TOYEK TUIOCKOH (UTYPBI C TOMOIIBIO MTHOBEHHOTO LIEHTPa CKOPOCTEH.

[TnockonapaiienbHoe ABWKEHUE TBepHoro Ttena. OnpeleneHue yCKOpeHUu
TOYEK TUIOCKOH (PUTYPBHI.

[InockonapaiyienbHOe [ABUXKEHUE TBEPAOrO Tena. MrHOBEHHBIM LEHTP
YCKOPEHHUH.

Tema 1.4. /IBusxeHue TBepAOro Tejla BOKPYI HENOABHMIKHOHW TOYKH H
ABHKeHHe cBOOOJHOI0 TBEPAOro TeJia.

JIBXKeHUE TBEPAOTO Teja, UMEIOLIEro OJHY HENOABMXXHYIO TOYKYy. Teopema
Oinepa-/lanambepa.

JIBr>xeHHe TBEPHOro Tela BOKPYT HENOABMIXKHOM TOYKM U JIBHDKEHUE
cBoOOIHOTO TBepIoTO Tena. Kunemarudeckue ypaBHeHuUs Diepa.



JIBM>XeHUE TBEpPHOTO Tejla BOKPYI HEMOJBMYKHONM TOUKM U JBHXKEHHE
cBoOoaHOro TBepAoro tena. CKOPOCTH U YCKOPEHHUS TOUEK TeJa.

OO6muit ciaydaid IBMKEHUST CBOOOIHOTO TBEPIOTO TEIA.

Tema 1.5. CnoxxHoe 1BUKEHHE TOYKH.

Cnoxnoe nBmxeHue TOukd. OTHOCHUTENbHOE, IEPEHOCHOE M abCOIIOTHOE
JIBKEHUSL.

CroxxHoe ABMXEHUE TOUYKH. TeopemMa O CIOXKEHHH CKOPOCTEM.

Cnoxnoe npumxeHue Todku. Teopema O CIIOKEHHH YCKOpEHHH, Teopema
Kopuonuca.

Paznen 2. JlunamMuka Touku

Tema 2.1. BBenenue B iMHAMMKY. 3aKOHbI AMHAMMKH.

OCHOBHbIE MOHSTHUS U OIIpeAeIeH s

3aKOHbI JUHAMUKH. 3aJlaud IMHAMUKYA MaTepUAIbHON TOUKU

OcHOBHbIE BUIBI CHIL.

Tema 2.2. luddepeHuuabHble ypaBHEHHS IBHXKEHUSI TOUYKH.

Hubdepennuanbaple  ypaBHEHHS — [IBIDKEHHs ~ MaTepHalbHOM  TOUKM.
IIpsiMosIMHENHOE, KPUBOJIMHEWHOE IBIKEHHUS TOYKH.

Pemienve mnepBod 3ajaud JUHAMUKH, OIpPEAEICHHE CWJI [0 3aJaHHOMY
JBU)KEHUIO.

Perenue oCHOBHOM 3a1a4yl JTUHAMUKHY IIPU TPSIMOJIMHENHOM JBMXEHUN TOUKH.

Pelenrie 0CHOBHOM 3a7iauil IMHAMUKY TP KPUBOJIMHENHOM JBMKEHUU TOUKH.

Tema 2.3. O0miue TeopeMbl IHHAMHKH TOYKH.

KonuyecTBo NBMXEHUS TOUKU. VIMITYIIEC CHIIBL.

Teopema 06 U3MEHEHUHN KOJIMYECTBA ABMIKEHMS TOUKH.

Teopema 00 u3MEHEHMH MOMEHTa KOJIMYECTBA [BIKEHUS TOYKH, Teopema
MOMEHTOB.

Pabota cuibl. MOIHOCTb.

[ Ipumepsbl BeIYUCTEHUS paOOTHI.

Teopema 00 U3MEHEHUHN KMHETUYECKON SHEPIUU TOUKH.

JBIKeHME MO/ NEHCTBUEM LIEHTPaIbHOM CHIIbL. Bropoii 3akon Kerepa, 3axon
[LUIOILAIEN.

Tema 2.4. HecBoG0aHOE M OTHOCHTE/IbHOE ABHIKEHUS TOYKH.

HecBoOonHoe ABUXEHHME TOUKH.

OTHOCHUTENbHOE IBUKEHHE TOUKH.

Bimsnue BpaieHust 3eMiu Ha paBHOBECHE U ABYIKEHHE TEL.

OTkil0HEeHKE aJJal0IIeH TOUKK OT BEPTUKAIU BCIIEACTBHE BPaLleHHs 3eMIIH.

Paznen 3. lunamMuka cucTeMbl U TBEPAOro Tela

Tema 3.1. Beenenune B JuHAMUKY cHcTeMbl. MOMEHTBI HHEPLUH.
Mexanndeckas cuctema. Crnbl BHEIIHUE ¥ BHYTPEHHHE,

Macca cucremsl. LleHTp Macc.

MoMeHT uHEpIMU TeNna OTHOCUTENBHO OcH. Pajuyc nHepLuy.
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MoMeHTBl HMHEpPLMU Tejla OTHOCHUTENbHO MapajuleNibHbIX ocell. Teopema
['roiirenca.

LleHTpoOE)XKHbIE MOMEHTBI HHEPLIMH.

MOoMEHT UHEpLMHU Tesla OTHOCUTENHHO POM3BOIBHOM OCH.

Tema 3.2. Teopema 0 ABHKEHUH LIEHTPA MACC CHCTEMBDI.

Juddepenimanbuble ypaBHEHUS ABKEHUS CUCTEMEI.

Teopema o ABMKEHUM LIEHTpa Macc.

3aKOoH COXpaHEeHMsI JBM)KEHUS IeHTpa Macc. [Ipumepsl.

Tema 3.3. Teopema 00 u3MeHEeHHH KOJMYECTBA ABUKEHUSI CHCTEMBI.

KonnuecTBo IBUXKEHUSI CUCTEMBI.

Teopema 00 U3MEHEHUHX KOJIMYECTBA IBUIKSHUSI CHCTEMBI MaTEPUaIbHbIX TOUEK.

3aKOH COXpaHEeHUs KOJMYECTBa ABUKECHHUSL.

Teno nepeMeHHOM Macchl. [[BUKEHUE paKeThI.

Tema 3.4. Teopema 00 H3MeHEHMH MOMEHTA KOJHMYECTB ABHIKEHHS
cHUCTeMBbl.

I'1aBHBIA MOMEHT KOJIMYECTB ABUKEHUS] CUCTEMBI.

Teopema 00 M3MEHEHUHU IJIaBHOT'O MOMEHTa KOJIMYECTB JBIDKEHHUS CHUCTEMEI,
TeopeMa MOMEHTOB.

TeopemMa MOMEHTOB OTHOCHUTEIILHO I[EHTPa Macc.

3aKOH COXpaHEeHUsI [NIaBHOTO MOMEHTa KOJUYECTB JIBUKEHUSI.

VYcnoBusl paBHOBECHUS] MEXaHUYECKOUW CUCTEMBL.

Tema 3.5. Teopema 00 u3MeHeHHMH KHHETHYECKOH IHEPIHU CHCTEMBIL.

Kunernueckas sHEpTus CUCTEMEI.

HexoTopele citydan BEIYACIEHUS] KHHETUUECKON YHEPIUU CUCTEMBL.

Teopema 006 U3MEHEHUN KHHETHUECKOU SHEPT UM CHCTEMEI.

[loTeHLManbHAs SHEPTHUsl CUCTEMBI.

IloTeHLIMAIbBHOE CUJIOBOE TI0JIE ¥ CHUJIOBAst (DYHKITHS.

IlorenuuanbpHas 3Heprus. 3aKOH COXpaHEHHUSI MEXaHUUECKON SHEPIHH.

Pasnen 4. AnanuTuueckasi MexaHUKa

Tema 4.1. Ilpunuun BO3MOXHBIX INepeMelleHHii M o0lee ypaBHeHHe
AMHAMUKM.

Knaccudukamms csizei.

Bo3moxHble IepemellieHus: CUCTeMbl. YUCIIO cTerneHel cBOOOIbI.

[ IpyHLIUI BO3MOXHBIX TIepEeMEIIECHHUH.

Ob1ee ypaBHeHue nuHamuku. [punnun [lanambepa-Jlarpamxa.

Tema 4.2. YcjaoBusi paBHOBecHsI U YpPaBHEHMsl JBHIKEHHMH CHCTeMbl B
00001eHHbIX KOOpAMHATaX. Y paBHeHus Jlarpanka.

O606111eHHbIE KOOPAMHATHI ¥ 0000IIEHHBIE CKOPOCTH.

O60011eHHBIE CHITBI.

Cry4yaii TOTEHIIMAIBHBIX CHIL.

YCi0BUS paBHOBECHUS CUCTEMBI B 0000IIEHHBIX KOOPAMHATAX.

YpaBHeHus Jlarpanxa.
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NHOOPMAINMNOHHO-METOANYECKAS YACTD
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. BsapeBuibckas O.H. Kpatkuil kypc TeopeTHdeckod MexXaHWKHU: YyueO.
nocobue / O.H. BsapeBunbckas, J.I'. Mensenes, B.I1. CaBuyk; mon penm. II.I.
Mensenesna. - MuHck: bI'Y, 2020. - 207 C. — URL:
https://elib.bsu.by/handle/123456789/257179.

2. Mewepckuit M.B. 3agaun no TeopeTrudeckoit MexaHuke: yuebHoe nocobue
/ N.B. Memepckuit; mon penakuueit B.A. Ilanemosa, JI.P. Mepkuna. — 53-e usg.,
crep. —  Canxkr-IletepOypr:  Jlams, 2023. - 448 c. - URL:
https://e.lanbook.com/book/324968.

3. Bbyxronsi H.H. OcHOBHOM Kypc TeopeTrueckoit mexanuku: [B 2 4.] / H.H.
Byxromnsu. - U3a. 11-e, crep. - Cankr-IletepOypr; Mocksa; Kpacuonap: Jlans, 2021.
—Y. 1: KunemaTuka, cTaTvka, JMHAMHUKA MaTepUaIbHOM Touku: yyeObHoe rocodue. —
2021. —467 c. — URL: https://reader.lanbook.com/book/169804.

4. byxronsi H.H. OcHoBHOM Kypc TeopeTrueckoit mexanuku: [B 2 4.] / H.H.
Byxronsi. — U3zga. 9-e, crep. — Canxt-lletepOypr; Mocksa; Kpacnonap: Jlans, 2022.
— Y. 2: JlunamMuKa cUCTeMbI MaTepUalIbHBIX ToUekK: yueOHoe nmocodbue. — 2022, — 332
c. — URL: https://e.lanbook.com/book/250805.

5. Juesckuii B.A. TeopeTnueckasi MeXaHuKa: yueOHUK [JI51 CTYAEHTOBBBICIIIMX

yueOHBIX  3aBelleHUM,  oOydaloliuMxcs [0  HalpaBJIeHWIO  IMOATOTOBKH
"Tlpuxnannas mexanuka" / B.A. Jluesckui. - Usn. 6-¢, crep. - Cankr-IlerepOypr;
MockBa; Kpacnopnap: Jlans, 2023, - 346 Cs - URL:

https://e.lanbook.com/book/238736.

IlepeyeHb 10MOTHUTENBHOMH JUTEPATYPbI

1. BspsBunsckas O.H., Mensene J.I'., CasenxoB B.A., CaBuyk B.IL
Teopetnueckas MexaHuka: npakTukyMm. Munck, bI'Y, 2005.

2. beprseB B.Jl. Teoperuueckass U aHajguTH4ecKass MexaHuUka. YdeOHO-
HCCIIeloBaTeNIbCcKasl paboTa CTyIeHTOB: yueOHOe MocoOue s CTYIEHTOB BY30B /
B.J. beprses, B.C. Pyuunckuii. - Cankrt-IlerepOypr; Mocksa; Kpacuomap: Jlaus,
2023. - 423 c. - URL: https://reader.lanbook.com/book/205973#1.

3. LlpBunbeckuii, B. JI. Teoperuueckas mMexaHuka: yueOHUK IS CTYIEHTOB
BpICIIMX y4eOHbIX 3aBeneHuit / B.JI. LpBunsckuit. - M3n. 5-e, mepepab. u moim. -
Mockaa: Kypc: NHOPA-M, 2020. - 368 C. - URL:
https://znanium.com/catalog/document?id=427285.

4. Anpoums I'.'T. AnanuTtuueckasi TMHaMUKa U TEOPHUs KojieOaHuil: yueOHoe
nocobue JUIsl CTYAGHTOB U acCHUPaHTOB MAIIMHOCTPOUTEIbHBIX U  (DHU3KKO-
texHudeckux By3oB / I'.'T. Anpommn. - Cankr-IlerepOypr; MockBa; KpacHonap:
Jlanp, 2023. - 253 c. - URL: https://reader.lanbook.com/book/213161#1.

5. Tapr C.M. KpaTkuii Kypc TeOpeTUiecKOoil MexaHUKU: Y4eb. i BTy30B /
C.M. Tapr. — M.: Beiciu. mkoua, 2010. — 416 c.
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IlepeueHb pekoMeHAyeMbIX CPeJACTB AUATHOCTUKH U METOAUKA
(popMHupOBaHUSI HUTOrOBOI OTMETKHU

HHaFHOCTI/IKa pPE3YyIbTaTOB yLIe6HOI>'I ACATCIIBHOCTH IO  OHUCIHUIIJIMHE
«TeopeTquCKaﬂ MCEXaHUKa» IIPOBOAUTCSH, KaK IIPaBUJIO, BO BPEMS ayAHUTOPHBIX
3aHATUH. HJ'ISI AUArHOCTHUKH UCITOJIB3YIOTCHA:

IIpoBEpKa OTUYETOB 110 J1abopaTopHBIM padoTam;

poBepka UHAUBUAYATbHBIX 3a/IaHHH;

IKCIIPECC-0IIPOC HAa ay AUTOPHBIX 3aHATHUAX;

KOHTpOJIbHas paboTa.

OueHka 3a OTBEThl Ha JIEKIMSIX (ONPOC) M BEHIIOJHEHHE OTYETOB IIO
nabopaTopHbIM paboTaMm BKIIFOUAET B ce0sl ITOJIHOTY OTBETA, HAJIMYKE apr'yMEHTOB,
IIPUMEPOB U3 NPAKTUKUA. KOHTPOJIbHBIE MEPOTIPUATHS TIPOBOASITCS B COOTBETCTBUU
C yueOHO-MeTOJUYECKON KapTOH MUCIUILINHEI.

@opMoOi NPOMEXKYTOUHOM arTecTallMu Mo AucHumuinHe «TeopeTudeckast
MexaHUKa» y4eOHbIM IJIAHOM IPEyCMOTPEH IK3aMeH.

Jns  CcTyneHTOB, TPOIMYCTUBLIIMX KOHTPOJIbHBIE  MEPONPHUITHS WM
IOJyYUBIIMX  HEYNOBJIETBOPUTEIBHYIO OTMETKY, peLIeHHE O ITOBTOPHOM
IIPOBENEHUU KOHTPOJBHOIO MEPONPUSITUS BBIHOCHUTCS B COOTBETCTBHU C
ITosioXeHHEM O PEUTUHIOBOW CUCTEME OLIEHKH 3HAHUM 00YyYaroIuXcs 1Mo yuyeOHoi
JUCLHMILIMHE B benopycckoM rocy1apcTBEHHOM YHUBEPCHUTETE.

IIpu dhopMHUpPOBaHMH UTOTOBOI OTMETKH UCIIOIB3YETCS PEUTHHIOBAs CUCTEMA
OLIEHKM 3HAHUM CTYZEHTA, JaloIas BO3MOXHOCTb IIPOCIIEUTD U OLIEHUTh JUHAMUKY
npolecca NOCTHXKEHHUS Lened o0ydenus. PeliTuHroBasi cuctema mnpenycMaTpuBaeT
UCIIOIb30BAHUE BECOBBIX KO3(QQUIMEHTOB B XOJE MPOBEACHHUS KOHTPOJIBHBIX
MEPOIIPUATUN TEKYILEH aTTeCTallMHU.

IIpumepHble BecoBble KOI(GGULIMEHTHI, ONpPEACISIONMe BKJIAL TEKyIleH
aTTECTAllMU B OTMETKY IIPU POXOXKICHUH ITPOMEXYTOUHOMN aTTECTAIIUMN:

@opMHUpOBaHUE OTMETKH 3a TEKYIIYIO aTTECTAIUIO:

— OTYeTHI 110 J1abopaTopHBIM padotam — 50 %;

— KOHTpoJibHas pabota — 50%.

Wrorosas oTMeTKa MO AMUCLMIUIMHE PACCUMUTBHIBAETCS Ha OCHOBE OTMETKHU
TEKyIlleW aTTecTaluu (PEUTUHIOBOM cHCTEMBbl OLEHKM 3HaHuit) — 40 % wu
9K3aMeHallMOHHON OTMETKH — 60 %.
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IIpuMepHbIi NepevyeHb 3aJaHUM AJ1s1 YIPABJIsieMOH CaMOCTOSITeNbHOU
padoThI CTYAEHTOB

Tema 3.5. Teopema 06 u3MeHEeHHMH KMHETHYECKO YHEPrUM CUCTEMBbI. (2 4.)

3ananue 1. [IpumMeHuTh TEOpeMy 00 HM3MEHEHUM KUHETHUYECKOW SHEPTUU K
M3yYeHHUIO  JIBIDKEHHMS MexaHW4eckod cucrembl. OmnpenenuTtb  CKOPOCTb
UCCJIelyeMOro Tejla ¢ y4€TOM BCeX B3aWMMOJIEUCTBUU MPENICTABICHHOM CHUCTEMBI
MaTepUaJIbHbIX TOYEK.

dopmMa KOHTPOJIA — 3alIUTa UHAUBUIYaJIbHOTO 3aJJaHusl.

4.2. VYcaoBusi paBHOBecMSi M YypaBHEHUS [ABHIKEHUH CHCTeMbl B
00001IeHHBIX KOOpAMHATAaX. Y paBHenus Jlarpanxa. (4 4.)

3apnanue 2. [Ipumenuts ypaBuenus Jlarpanxa BTOporo poaa K UCCIeq0BaHUIO
JBIDKEHUM MeXaHUYECKOW CUCTEeMBI C IBYMSI CTeNeHsIMUA cBOOoIbl. HaliTu cuctemy
ypaBHEHUM  JBWKEHUA MHOTO3JEMEHTHOTO MexaHu3Ma B  OOOOIIEHHBIX
KOOpAMHATAX W HEU3BECTHBIE pEILIEeHMUsI IIPU HYJEBbIX HayalbHBIX YCIIOBUSX,
UCTIOJIb3Ysl 1Sl e€ (hopMupoBaHUs ypaBHEeHUs JlarpaHka BTOpPOro poja.

dopMa KOHTPOJIS — 3alUTa UHAUBUAYAJIBHOIO 3aJaHHUSL.

OnucaHve HHHOBALMOHHBIX MOAXO0A0B U METOAOB K NPenoJaBaHHIO
yueOHOH AUCUMIIUHBI

IIpu opraHuzanuu 00pa3oBaTENBHOIO IIpolliecca UCIONb3YeTCs] HPAKMUKO-
OPUEHMUPOBAHH LI NOOX00, KOTOPBIYA MpeAIoaraeT:

— OCBOEHUE coJiepxaHue 00pa30BaHUsl Yepe3 pelIeH s IPaKTUUeCKUX 3a/1ad;

— mnpuobpeTeHHe HaBLIKOB 3()(QEKTUBHOTO BBINOJHEHUS pPa3HBIX BHUIOB
npodecCHOHANbHOHN AesITETbHOCTH;

— UCIIOJBb30BAHHME MPOLENYp, CIOCOOOB OLIEHUBAHUS, (DUKCHUPYIOMIUX
(popmMupoBaHHe MPodeccHoHANTBHBIX KOMIIETESHITHH.

METO}lH‘leCKI/Ie PEKOMEHAAUHH IO OpraHu3daumuu
CaMOCTOSITEJIbHOH paﬁoTbI 06yqammnxc51

IIpy wu3ydyeHUM MOUCHUIUIMHBI OpraHu3allys CaMOCTOSTEIbHON paboThl
CTYZIEHTOB JOJDKHA NPENCTaBISTh €AUHCTBO TPEX B3aUMOCBSI3aHHBIX (POpM:

1) BHeayquTOpHAas camocTosiTenbHas paboTa;

2)ayauTOpHAs CaMOCTOSATeNbHAs paboTa, KOTOpas OCYIIECTBISETCS IIOJ
HENOCPEICTBEHHBIM PYKOBOJICTBOM IMPEIOAABATES;

3) TBOpueckasi, B TOM YUCJie HaydHO-UCCleoBaTebckas pabora.

Ha nexuuoHHBIX 3aHsATHAX O AucuuIuimHe «TeopeTuueckass MeXaHHKay
pPEKOMEHyeTCsl KOHTPOJIMPOBATh YCBOCHHE yueOHOro MaTepuasa CTyAeHTOB ITyTeM
IIPOBEJIEHUS] IKCIPECC-OMPOCOB MO TeMaM AUCUHUIUIMHBL. [Ipu 3ToM HeoOXoauMo
(GuxcupoBaTh BHMMaHHE Ha HCIIOJb30BAaHHWE HW3YYEHHBIX XapaKTEPUCTHUK
HaJle>)KHOCTH, 3aKOHOB UX paclpe/iesieHus: U COOTBETCTBYIOIIMX MOJIEIIEH.
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Ha nabopaTopHBIX 3aHATUSX 10 TUCHUILINHE «TeopeTHyeckas MeXaHUKa»
PEKOMEHIyeTCsl IPUMEHATh BapUaTUBHblE WHJMBUAYaIbHBIC, B TOM UHCJE
UCCIIENOBATENbCKHE, 3alaHus M CTYy[EHTOB [UIsl TNPHOOPETEHUS HaBBIKOB
CaMOCTOSITEJIBHOTO pPelleHus MPakKTHIEeCKUX 3a1ad.

B cuily pasiuyHOro ypoBHS FOTOBHOCTM CTYIEHTOB K BOCIPHUSITHIO HOBBIX
IOHATUH Ha 7a00pPaTOPHBIX 3aHATUSX 10 AUCLUIUIMHE PEKOMEHAYETCS IIPOBOIUTE
perynspHbele CaMOCTOSTENbHbIE paboThl U INpU HEOOXOJUMOCTH IPOBOIUTH
JOTOJTHUTEIbHEIE KOHCYJIbTAllUM [JI1 OOBSCHEHHUS M 3aKpeIUIeHHs CJIOXKHOIO
MaTepHana.

YcnoBus s CaMOCTOSITENIbHOM paboThl CTYINEHTOB, B YACTHOCTH, IJIs
pa3sBUTHUS HABBIKOB CAMOKOHTPOJISI, CIIOCOOCTBYIOIINX UHTEHCU(PUKAIIUN YIeOHOTO
mpouecca, 00eCneynBaroTCs HalUYMeM U IIOJHOW JTOCTYMHOCTBIO DJIEKTPOHHBIX
BapHaHTOB KYpPCOB JIEKLIUN, yueOHO-METOAUUECKUX TTOCOOUI 1 COOPHUKOB 3a1a4 110
OCHOBHBIM pazjiesiaM JUCIUIUIHHEI.

IIpumepHbIii NepeyeHb BONPOCOB K 3K3aMeHy

KunemaTtuka TouKku

1. Beenenne B xuHeMmatuky. CrocoObl 3alaHusl IBIDKEHHS TOYKH. BekTop
CKOPOCTH TOUYKU. BEKTOp yCKOpEHHUs TOUKH

2. OmpeneneHue CKOPOCTH M YCKOPEHHUS TOUKHM NMPH KOOPAUHATHOM CIIOocobe
3a/laHus ABKEeHUs. OCH €CTECTBEHHOI'O TPeXIPaHHHUKA.

3. UwmcrnoBoe 3Hauenue ckopocTu. KacarenbHoe M HOpMalbHOE YCKOPEHMS
TOYKH.

CKOpOCTb U yCKOpPEHHE TOUYKH B MOJISIPHBIX KOOPAMHATAX.

5. CKopocTb U YCKOpEHHE TOYKHM IIpH €CTECTBEHHOM CII0coOe 3ajaHus
IBHKEHUS.

6. CKOpPOCTb M YCKOpPEHHE TOYKHM IPH KOOPAMHATHOM CIIOCOOE 3aJaHus
JIBAYKEHUS.

7. HekoTopele 4acTHBIE Clly4yau ABM)KEHHUS TOUKH. [IpsMonuHeiHoe JBUKEHMUE,
paBHOMeEpHOE NPSIMOJIMHEHHOE, paBHOMEpHOE KPUBOJIMHEIHOE,
pPaBHOIIEPEMEHHOE KPUBOIMHENHOE IBIKEHUE, TAPMOHUYECKHE KOJIeOaHNUs.
IocTynaTrenbHoe M BpamaTeabHoe ABHKEHHUsI TBEPAOIO TeJia

8. TlocTymaTenpbHoe JBMXEHHE TOUKH.

9. Bpaarenbnoe aBMXKEHHME TBEPAOIO Tejla BOKPYT OCH. YTIJIOBask CKOPOCTh U
YIJIOBOE YCKOpPEHHE. »

10. IToctynarensHOe ¥ BpallaTENbHOE IBHXKEHUSI TBEPIOTO Telia. PaBHOMEpHOE
U paBHOIIEPEMEHHOE BpallleHusI.

11. CKOpPOCTH U YCKOPEHHsI TOUEK BpaIaroIIerocs Teja
IInockonapainesbHoe IBHKeHHE TBEPAOro Tejia

12. YpaBHeHUs:  IJIOCKONApa/IENbHOTO  ABKXKEHHS  IUIOCKOM  (DUIypsI.
Pazioxxenue JBUKEHUS Ha [TOCTYMATEIbHOE U BpallaTelbHOE.

13. ITnockonapaniensHoe JBMKeHHE TBepaoro Tena. Onpe/eseHure TpaeKTOpUii
TOYEK INIOCKOH (BUTYPEI
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14

15.

16.

g d

18.

1%,

20.

21.

22,

23.

24.

25.

26.

27,

28.

29,

30.

31.

32

33.

34.
35,

36
37

. IlnockonapamienbHoe ABMXKEHUE TBepaoro Tena. OmnpenesieHre CKOPOCTen
TOUEK IIIOCKON (hUTypBI

[ImockonapasnienbHOe ABUXKEHHME TBEPIOro Teja. TeopeMa O MPOEKUHUIX
CKOpOCTEH ABYX TOUEK Tea

[InockonapasienbHoe JBM)XEHUE TBepAoro tena. OnpeneneHue CKOpocTei
TOUYEK TUIOCKOU (PUTYpPBI C TOMOIIBI0 MTHOBEHHOT'O LIEHTPa CKOPOCTEH.
[TnockomapasienbHoe JBUXEHUE TBepAoro Tena. OnpeneneHue yCKOpeHui
TOUEK IIOCKOU (PUTypPBI

[InockonapanienbHOe ABMXKEHUE TBEPAOro Tena. MIHOBEHHBIM LEHTP
YCKOpPEHUH

JABU2KEeHHE TBEpPAOro Tejla BOKPYr HEeNMOJABUKHOHW TOYKHM M JBHKeHHE
cB0OOJHOI0 TBEPAOIO TeJjia

JIBr>KeHME TBEPJIOTrO Tella, UMEIOILEro OJIHY HENOABMKHYIO TOUKy. Teopema
Oiinepa-/lanambepa.

JBr>xeHue TBEpPAOro Teja BOKPYr HEMOABMXXHOW TOYKU U JBHKEHHE
cBobomHOTO TBEpAOro Tena. KuneMarnueckue ypaBHEHUsT Duiepa.
JIBr>kKeHue TBEpAOro Teja BOKPYT HEMOABMIXKHOM TOYKM U JBH)XCHHUE
cBoOOIHOTO TBepaoro Tena. CKOpOCTH U YCKOPEHUs TOUEK Teia.

OO61mwmit ciryyail IBUKEHHUsI CBOOOLHOTO TBEPJIOTO Tea.

CioxHOoe N1BUH2KEHUE TOUKHU

CnoxHoe nBuxeHue TOUYKHA. OTHOCHUTENbHOE, MEePEeHOCHOEe U abCOIIOTHOE
JBU)KEHUSI.

CnoxxHoe IBMXKEHHE TOUKHU. Teopema o CI0KeHUH CKOPOCTEH.

CnoxHoe IBWXKEHUE TOYKU. Teopema O CIOXEHUM YCKOPEHHH, Teopema
Kopuonuca.

BBeaenue B AuHAMUKY. 3aKOHBI AUHAMUKH

OcCHOBHBIE IOHSITUS U OIIPECTICHUS

3aKOoHbI AMHAMUKHU. 3afjayi AUHAMUKHA MaTepUabHOU TOYKU

OcHOBHbIE BUJIBI CUIT

Juddepenunanbubie ypaBHeHUs ABHKEHHs] TOUKH.
Huddepennmanbaple  ypaBHEHHUs  JIBWKEHHMsI  MaTepUaANbHOM  TOYKH.
[IpsimonuHeiHOe, KpUBOJMHERHOE IBHYKEHHS TOYKH.

Pemenne mnepBod 3ajayd OMHAaMUKH, OIpEACICHHWE CHII IO 3aJaHHOMY
JIBIYKEHUIO.

Pemienne OCHOBHOM 3a7auMl JUHAMUKM TIPU HPIMOJMHEHHOM JIBHKEHUHU
TOYKH.

Pelienne OCHOBHOM 3ajaud AMHAMHUKUA TPU KPUBOJMHEHHOM JIBHIKEHUHU
TOYKH.

OO0mue TeopeMbl IMHAMHKH TOYKH

KonuuectBo nBuxeHus TOUku. IMITyIbC CHIIBL.

Teopema 006 U3BMEHEHUU KOJIMUECTBA ABMIKECHHS TOUKHU.

Teopema 006 M3MEHEHMM MOMEHTa KOJIMYECTBa ABIMO)KEHHSI TOUYKH, Teopema
MOMEHTOB.

. PaboTa cumnbl. MoImHOCTb.

. IIpumepsl BeIuMCIeHUs paOOTHI.
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39

40.
41.
42.
43.

44.
45.
46.
47.

48.
49.

50.
31s
52.

53.
54.

55.
56.

57.
58.

39
60.
61.

62.
63.
64.
65.
66.
67.

68.
69.

70
71

. Teopema 06 n3MeHEHUU KHHETUUYECKOM SHEPIUHU TOUKHU.

. JIBrmoxeHue moja JaeMcTBHMEM LEHTpajdbHOM cuibl. Bropoil 3akoH Kemnepa,
3aKOH IIJIOIIaeN.

HecBo0oaHOE U OTHOCUTE/bHOE IBUKEHUS TOUKH

HecBoboHOE ABMYKEHUE TOUKMU.

OTHOCUTENBHOE IBUKEHUE TOUKHU.

Bnusinue BpaiieHust 3eMiIM Ha paBHOBECHE U IBUKEHHUE TEIL.

OTkiioHeHUE TafaroIel TOYKKU OT BEPTUKAIM BCIIEICTBUE BPAILEHHUS 3EMIIU.
BBenenue B iuHAMUKY cucTeMbl. MOMeHTbI MHEPUHUH

Mexanuueckas cucteMa. Cuiibl BHELITHUE U BHYTPEHHUE.

Macca cucrtemsl. Llentp macc.

MoOMEeHT UHepIUHU Tella OTHOCUTENbHO ocU. Paguyc nHepuu.

MoMeHTBl MHEpPUHUHM Tejla OTHOCUTENBHO [apajulelIbHbIX oced. Teopema
['torirenca.

[{eHTpoOeKHBIE MOMEHTHI HHEPLIUU.

MOMEHT HHEPLMHU Tejla OTHOCUTEBHO POU3BOJBHOMN OCH.

Teopema 0 ABU2KEHUH LEHTPA MACC CUCTEMbI

Juddepenunanbaple ypaBHEHUS ABUKEHUSI CUCTEMBI.

Teopema o IBMKEHUU LIEHTpa Macc.

3aKOH COXpaHEHUs IBMKEHUs LieHTpa macc. [Ipumepsl.

TeopeMa 00 H3MeHEHHH KOJIHYECTBA ABUKEHUSI CUCTEMbI

KonnuecTBo IBMXEHUS] CUCTEMBI.

Teopema 006 HM3MEHEHHWH KOJMYECTBA IBWXKEHUSI CUCTEMBl MaTepUaIbHBIX
TOYEK.

3aKOH COXpaHEeHHUs KOJIMUeCTBa ABUKESHHUS.

Teno nepeMeHHOM Macchl. JIBH)KEHHUE PAKETHI.

Teopema 00 UBMEHEHUH MOMEHTA KOJHYECTB JABUKEHHSI CUCTEMbI
['1aBHBIM MOMEHT KOJIMUECTB JIBUXKEHUS CUCTEMBI.

Teopema 06 M3MEHEHUH [NIABHOT'O MOMEHTA KOJIMYECTB JBMXKCHHS CUCTEMEI,
TeopeMa MOMEHTOB.

Teopema MOMEHTOB OTHOCHUTEJIBHO LIEHTpa Macc.

3aKOH COXpaHEeHUs ITIaBHOT'O MOMEHTA KOJUYECTB ABUKECHHUSI.

VYcioBusl paBHOBECHSI MEXaHUUECKOM CUCTEMBI.

Teopema 00 u3MeHeHMH KMHETHYECKOH SHEPrUH CUCTEMbI
Kunernueckas sHeprust CUCTEMBI.

HexoTtopsle ciydand BEIYUCIEHUS] KUHETUUECKOU S9HEPTUN CHCTEMBI.
Teopema 06 M3MEHEHUH KUHETUYECKON SHEPTUU CUCTEMBI.

[ToTeHLMaNbHASL SHEPTHUSI CUCTEMBI.

[ToTeHIMaIbHOE CHIJIOBOE TI0JIE U CHUJIOBasT (DyHKITHSL.

IloTennuanbpHas S3HEPTUsL. 3aKOH COXPAHEHUSI MEXaHUUECKOU SHEePTHUH.
IIpuHuun BO3MOKHBIX NepeMellleHUl U 001iee ypaBHeHHE JTHHAMHKH
Knaccudukanms cszei.

Bo3morxHble epemeleHus: cucteMbl. Yucio creneHeir cBOOOIbI.

. JIpMHIIMIT BO3MOXHBIX TIEpEMEIIEHUM.

. Obuiee ypaBHenue nuHamuki. [lpunnun lanam6epa-Jlarpanxa.
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YcaoBusi paBHOBecHsI U ypaBHeHUsI IBHKEHUH cucTeMbl B 00001eHHbIX
KOOPAMHATAX

72. O60011IeHHbIE KOOPAUHATHI ¥ 00001IEHHbIE CKOPOCTH.

73. O600111eHHbIE CUIIBI.

74. Ciiy4yail IOTEHLIUAJIBHBIX CHJL.

75. YCI0BHSI paBHOBECHS CUCTEMbI B 0000IEHHBIX KOOPIAUHATAX.

76. YpaBHeHnus Jlarpanxa.
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MMPOTOKOJI COIJIACOBAHMSI YYEBHOM ITIPOI'PAMMBI YO

Ha3ganue Haszpanue | IIpennoxeHus Pewenue, npunsToe
yueOHOU Kadeapol 00 U3MEHEHUSX B Kadeapoi,
JIACIUIUINHBL, CoJlep>KaHuM yueOHOU pa3paboTaBIieit
C KOTOpOH IpOrpaMMBbI yueOHy0
TpebyeTcst YUPEXICHHS BBICIIIETO nporpammy (c
corjacoBaHue oOpazoBaHus Mo yueOHOH yKa3zaHUEM JaThl U
JUCIUTLINHE HOMepa IPOTOKOJIA)
OTCYTCTBYET

3aBeayromuit kadheapoit TeOpeTHIeCKON 1
NPUKJIAIHON MEXaHUKHU

e
JOKTOp (PM3HMKO-MaTeMaTHUeCKUX HayK, mpodeccop

s

s
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JONOJHEHUSA U UBMEHEHHUSI K YYEBHOM ITPOI'PAMME I10 HU3YYAEMOM

YYEBHOM JUCLHUIIINHE
Ha / yueOHBIH TOJ
No JlonoaHeHusl 1 U3BMEHEHHUsI OcHoBaHue

n/

YuebHasi nporpaMma MmepecMoTpeHa M 0J00peHa Ha 3acefaHud Kadeaphl TEOPEeTHUEeCKOl u
npuknagHoi Mexanuku (mporokon Ne 2 or 15 . €% 202 Br.)

3aBenyromuit kadeapoit
IOoKTOD (/M HayK npod)eccop//—éw M.A.KypaBkoB

T

YTBEPXJIAIO

JHexan ¢akynprera r—'
IokTop /M Hayk 1mpodeccop M C.M.bocskoB
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