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INOSICHUTEJIBHASI 3AITUCKA

HAucuumnvna «Teoperuueckas MexXaHHKa» HIPaeT OCOGYIO pONb B IIOATOTOBKE
HHXCHEPOB CIELHAIUCTOB B OOJIaCTU sIIepHOM M paJuanMOHHON GesomacHoctd. OHa
ABJIACTCA OCHOBOM JUIS M3yYEHHsI HEKOTODPBIX Pa3JeNoB KypCOB (DH3HUKM M MHXKEHEPUM B
ToM uHcie «HedtpoHHas ¢msmka», «MexaHuKa CIUIOMIHOM cpenb», «[IpukTagHas
MexaHWKa», «®u3gyeckoe MaTepHaOBEJEHHE», a TaKKe TaKUX CIEIHATbHBIX
AUCUMIIIMH, KaK «3MepeHHe XapaKTepHCTUK HOHU3HUPYIOIIETO U3IyUeHHD», «3aluTa OT
MOHM3UPYIOLIEro U3Ny4eHus», «Du3nKa, KUHETUKA U AUHAMHKa SIEPHBIX PEaKTOpPOB» U
Ap.

Ieap y4eOHoM mucuumiuusl «TeopeTHueckas MexaHWKa» — (GOPMHPOBAHHE
CTY/IEHTOB IPEJCTABICHNS 00 OCHOBHBIX UJESX U METOJaX TEOPETHIECKON (PUBKKH.

3anaun y4eOHOM JUCIIATIIINHEI «Teopetnueckas MexaHuKa»:

— TIOATOTOBUTH CTYAEHTA K MU3yYEHHIO MTOCIIENYIONUINX pa3esioB TEOPETUIECKOI
¢bu3nKwy;
— O3HaKOMHTb Ha IIPMMEPaX CPAaBHUTEIHHO IPOCTHIX GU3UYECKHUX CUCTEM C TEMHU

TEPMHUHAMH U MIOHSATHSIMH, KOTOPBIE UCIIONb3YIOTCS B TEOPETHYECKOM (DU3HKE;

— M3JIOXKHTB JIarpaH)keBY ¥ FaMUIIbTOHOBY (hOPMYITHPOBKH MEXAHUKH, (hOPMAIU3M

I'amunbsTOHA — SIKOOH;

— 00yunuTh BEIGOpY Haubolee yN0OHOM GOPMYITUPOBKYA MEXAHUKH K PEIISHHIO

HEKOTOPBIX 3a/1ay;

— IOJTrOTOBHUTH CTYJEHTOB K U3yYEHHUIO JUCIUILINH CIIEHHATLHOCTH.

Jliist ©3y4eHus TEOPEeTUUECKOH MEXaHWMKH, U3 MHOXKECTBA BOIIPOCOB, TPAJULIAOHHO
BXOJSIINX B KypC TEOPETUYECKON MEXaHUKH OIS TEXHUYECKUX CIEeLHUATbHOCTEHN BY30B,
BLIOPAHBI TEMBI, 3aTPArkBaOIIHe OCHOBHBIE MOAXOABI K (POPMYJIUPOBKE MEXAHUKH, KPOME
HBIOTOHOBCKOI'O, M3y4YaBILIErocs B pazzene «MexaHuka» Kypca (DHU3MKHU: JIaTPAHKEB H
raMUJIBTOHOB (opMmaiiu3M, ypaBHeHwe [ammiapToHa — Skobu. Ha wux ocHOBe
paccMaTpUBarOTCS HEKOTOPhIE JOCTATOYHO CIIOXKHBIE BOTIPOCH MEXaHHMKH, KOTOPBIE M3-3a
OTCYTCTBHS IOJKHOM MaTeMaTH4eCKOW ITOATOTOBKH HE MOIUIM OBITh pa3BUTHI B AOJDKHOMN
Mepe B pasgene «MexaHuka» Kypca (U3UKH, a AMEHHO: IBM)KEHHE 3apsHKEHHBIX YaCTHI] B
3JIEKTPOMAarHUTHBIX MOJISIX, BpalllaTeIbHOe ABI)KEHHE TBEPAOTo Teja. JTO CO31aeT OCHOBY
JUIs TIOHMMAaHHUS IPUTIOKEHUN TEOpEeTUUEeCKOM MeXaHWKH K ONHMCaHHIO paboThl MalllUH U
MeXaHU3MOB.

[Tpy u3ydyennn y4eOHON OUCIUIUTMHEI O0YYarOUINiiCs JOKEH YCBOUTD ClEeAyIOIIHe
KOMIIETeHHH:

- 3anuceiBaTh M pelllaTh ypaBHEHHs IBUKEHHS MEXaHWKH, IIPOBOJUTL aHAJIM3
MEXaHUYECKHX CHCTEM, pPacCUMTHIBATh JABI)KEHHE TIa30B M KUAKOCTEH, HCIIOJIb30BaTh
3aKOHBI COXpaHEHHMs, JarpaH)keB U TaMWJIBTOHOB (OpPMaIU3MBl B IPO(ECCHOHANBHOM
nesitensHOCTH (CK-6).

B pPE3YNbTATE YCBOCHUA OTUCHHUIINIMHEI CTYACHT DOJIKEH

3HaAmMb:
—  OCHOBHBIE MTOAXOMBI K KOHIIENTYalIbHON HOpMYIHPOBKE MEXaHUKH U 06/1acTH
UX PUMEHEHUS;




—  THIIOBBIE NOAXO/b! K ONIUCAHUIO MEXAHHIECKHX KOICOaHHIL;
—  YCIIOBHS MEXaHHYECKOI'O PABHOBECHS TeEJL,
—  OCHOBHbIE IPUKJI/HbIE 32]1a91 MEXaHUKH U CIOCOOBI MX PEeLICHHS;

Ymemo:
~  PeIIaTh TUIIOBBIE 33/la9l KHHEMATHKH ¥ THHAMUKHA MaTepHATbHON TOUKH,
CHUCTEM MaTepHaNbHBIX TOUEK M TBEPAOIO Tela;
—  BBIYMCILATH OCHOBHbIE 9aCTOTHI HOPMAJILHEIX KOJTeGaHHiA;
—  HCCIIEZI0BAaTh PE30HAHCHOE MOBENEHHUE KOJIeOaTeNbHBIX CHCTEM;
—  PpelIaTh 3a11a4M Ha JABM)KEHHE THIIOBBIX YacTell MallliH ¥ MEXaHH3MOB;

enadoemso

—  TOHATHHHBIM alllapaToOM TEOPETHYECKOH MEXaHUKH;

—  HaBbIKaMH NPUMEHEHHS KJIaCCHYECKUX METOJIOB TEOPETHIECKOM MEXAHUKH K
aHaJIM3y MaTeMaTHYECKUX MOJENEH pOpMaNTN30BaHHbIX MaTepHAIbHbIX
00BEKTOB.

YuebHas mporpamMma Mo y4eGHOM AUCIMILIMHE «TeopeTnueckas MexaHUKa»
paccunTaHa Ha 216 yue6HBIX YacoB, U3 HHUX 114 ayAMTOPHBIX 9aCOB, B TOM YHCIIE:

- JIEKUUHU — 68 yacos,

- MPaKTUYECKUE 3aHATHSI — 46 4acoB.

®opMa MPOMEKYTOYHOM aTTeCTallMy MO JUCLUIUIAHE — 3a4eT U SK3aMeH B 5
ceMecTpe.

Dopma nony4eHus BEICIIEro 06pa3oBaHus — o4Has (JJHEBHas).

TpynoeMKoCTh AUCHUIUIAHBI COCTABNSAET 6 3aYETHBIX €IHHHIL

KonTpounb 3Hanuil npesmonaraeT nposefeHre NPOBEPOYHbIX paboT, clady OTYETOB
10 MPAKTUYECKUM 3aHATHSIM.

Ha npaktu4eckux 3aHATHAX cleqyeT OOpaTuTh BHMUMAaHHE Ha PELICHHE 34134 C
TEXHUYECKUM coaepkaHueM. Ilpu paspaboTke y4ueOGHOM mpPOrpaMMbI  JOIYCTHMO
NPOU3BOJUTE HEOOXOAUMEIH OTGOP U IIEPECTAHOBKY MaTepHaIa.
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COJAEPXAHHUE YYEBHOI'O MATEPHUAJIA

Tema 1. KunemaTuka. Ucxoanbie NOHATHA, 3202498 KHHEMATHKH
HeroToHOBCKOE OmpeneneHue mpeaMera TeopeTUIeckoil MexaHuku. KunemaTuka u
JUHAaMHKa — pasfeNbl Kypca TeopeTHdeckod MexaHuku. [IpocTpaHcTBO W Bpems B
KJIaCCHYECKOM MexaHuke. MartepuansHas Touka. MartepuanbHasd CHCTEMa. 3afadu
KHHEMATHKH.

Tema 2. KnnemaTnka ToOUKH
CkopocTb 1 yckopeHue Touku. EctecTBeHHBIN TpexrpanHuk. Teopema I'toiirenca o
Pa3lIoKEHUH YCKOPEHHs TOYKH Ha TAHIMCHIIMAIbHOE ¥ HOPMAJIBHOE.
CKOpOCTh ¥ yCKOpPEHHE TOYKH B MOJISPHBIX KOOpIUHATAX.
Kpusonuneitasie koopauHaTel. Kosd¢unuentsr Jlame. CkopocThb W yCKOpeHHE
TOYKH B KPUBOJIMHEHWHBIX KOOpAUHATAX.

Tema 3. KunemaTnka TBepaoro rejia

TBepnoe Teno. 3ajadym KMHEMATUKH TBEPHOTO Tena. 3aJlaHWe OBHXKEHHUS TBEPIAOTO
Tena. Yruel Dinepa. Teopema ODiinepa 0 KOHEYHOM IepeMEIICHHH TBEpAOIo Tena,
MMEIOLIEro HeMOABWKHYIO TOUKy. Teopema Illans o KoHEeYHBIX ITepeMeleHUsIX TBEPAOro
Tena.

CxopocTh U YCKOpeHHe TBEPAOTro Tella MpH MOCTynaTelbHOM ABKeHuH. [loHnsaTue o
MTHOBEHHOM KMHEMAaTH4YE€CKOM COCTOSIHUM TBepAoro Tena. CKOPOCTH M YCKOPEHHUs TOYEK
TBEPAOro Tella B O0IIeM ciIydyae ero ABHXKEeHHUs. YTIIOBasi CKOPOCTh. YTJIOBOE YCKOPEHHE.
YacTHbIe cilydad: BpallleHHe TBEPAOIO Tela BOKPYI HEIOABUKHON OCH, BpallleHUE BOKPYT
HEIMOABUHOM TOYKH.

ITnockoe ABMXKEHME TBePIOTO Tesia. MTHOBEHHBIN LEHTP CKOPOCTel. MIHOBEHHBIH
LIEHTP YCKOPEHUH.

Tema 4. KnnemaTuka cJI0KHOI0 ABHIKEHHA TOYKH H TBEPAOro TeJia

AOGCONIOTHasE W OTHOCUTEIbHAs IIPOWU3BOAHBIE BEKTOpA M COOTHOIIEHHE MEKIY
HUAMH.

IToHsATHE CIOXKHOTO [ABKXKEHHS TOYKH. TeopeMa O CJIOXEHUU CKOPOCTEM IpH
CIIO’KHOM JBHKeHHMH TOo4ukd. Teopema Kopuonuca o ClI0XeHUH YCKOPEHHMH IIPH CIIOXKHOM
IBW)XECHUU TOYKH.

[ToHATHE CIIOKHOTO JABWXKEHHS TBepmoro Tena. CloxeHWe MIHOBEHHO
IIOCTYIaTEJbHBIX JIBW)XECHUH, CIIOXKEHHE MTIHOBEHHBIX BpallleHU
BOKpYI IIepeceKalolMxcsi OcCell. YTriioBas CKOPOCTh TBEPAOrO Tella — CKOJB3SIIUN
BekTOop. KuHemarwyeckuwe ypaBHeHHs Oiinepa. CroxeHue BpalleHHH BOKPYT
napajuieNibHbeIx oceil. [Tapa BpaleHUM.

OOt ciaydail ClOXXeHHST MTHOBEHHBIX IBIDKEHHMM TBEPIOIrO Teja; NMPUBEACHUE
0OILIEro ciyyast K CIy4asiM MPOCTEHIITIX MTHOBEHHBIX JABHKCHHUH.

Tema 5. O6uiHe OCHOBAHHS KHHEMATHKH CHCTEMbI
CBobGoauble ¥ HecBoOOomHBIe cucTeMbl. CBsasu, ux kinaccupukaunus. CUCTeMBI
F'OJIOHOMHBIE U HETOJIOHOMHBIE.




Bo3MOXHbIE II0JI0KEHHS, CKOPOCTH, YCKOPEHUS U IEPEMEIICHHA TOYEK CHCTEMBL.
JleWcTBUTENBHEIE M BUPTyallbHBIE IepeMellieHuss. CHHXPOHHOE BapbUPOBaHHUE.

Yucno crenmeHer cBoboabl cucteMsl. O600meHHbIe KoopauHaThl. KoopauHaTHOE
npocTpancTBO. O606ILIEHHBIE CKOPOCTH U YCKOPEHHSI.

Tema 6. OcHOBHbIC MOHATHS W AKCHOMBI IHHAMHKH

WuepuuanbHele CUCTEMBI oTcyeTa. [IpuHmun otHocutenbHOCTH [amuies. [lepsoiii
3akoH HbroroHa (axcuoma uHeprmm). Cuma. Macca. Bropoit 3akon Herorona. Tpetwii
3akoH HeroToHa (akcMoMa B3aUMOIEHCTBUS MaTepUalbHBIX TOYeK). AKcHoMa o
napajiejiorpaMMe CHJl, IPWIOXKEHHBIX K MaTepHaIbHON TO4YKe. AKTHBHBIE CHJIBI H
pEaKIU CBA3EH.

Ilpunuun  gerepmunupoBaHHocTH  Hetotona—Jlammaca. Cunel  BHeIIHHE |
BHyTpeHHHE. 3ajgaud OUHaMUKW. PaBHoBecue. Craruka. I'JIaBHBIM BEKTOp M TIJIaBHBIN
MOMEHT CHCTEMBI CHIL.

DnemeHTapHas paboTa CHJI CUCTeMBl. PaGoTa CHJl, MPUIOKEHHBIX K TBEPIAOMY TEIy.
Cunoboe none. Cunosas Gpynkuus. [ToTeHinaapHas SHeprus.

OneMeHTapHast paboTa CHJI CUCTEMbI B 0000IIeHHBIX KoopauHaTax. O6o6IIeHHbIE
cunel. MineanbHele cBs3u. BelpakeHue peakuuil uaealdbHBIX CBS3ed NMpH IIOMOIIM HX
YPaBHEHHH U HEONpeNeNeHHbIX MHOXHUTENeH JlarpaHxka.

Tema 7. OcHOBHBIE TEOpeMbI AUHAMHUKH

Ilentp Macc (UeHTp HHepUWH) cHCTeMbl. [loHATHE O HOBM)KEHHH CHCTEMEI
OTHOCHTENBHO IIEHTpa MacC; KEHUTOBBI CUCTEMbI KOOPIMHAT.

KonnuectBo nBuxkenus. TeopeMa 06 U3MeHEHHH KOJIMYECTBA JBUKEHHUS CUCTEMBI B
MHEpLHMaIbHON cucTemMe oTcueTa. TeopeMa o JBHKEHUH IIEHTpa Macc.

MomeHT Konmr4yecTBa ABHKEHUS (KMHETHYECKU MOMEHT) OTHOCUTEIIBHO 33JaHHOTO
neHTpa. CooTHOIIEHHE MEXIy ero 3HAYeHHSIMH IS Pa3IndHBIX IeHTpoB. Teopema
Kenura o BEIYHCIIEHHH KHHETHYECKOT0 MOMeHTa. TeopeMa 00 n3MeHeHNH KHHETUYECKOTo
MOMEHTa B UHEPIUAIbHON CUCTEME OTCUeTa.

Kunetndeckas sHeprusi cucreMbl. Teopema KeHura o BBIYMCIEHUN KUHETUYECKOH
sHeprun. TeopemMa 00 W3MEHEHHMH KHHETHYECKOW JHEPrMM B MHEPHHAIBHON CUCTEME
oTcUeTa.

OcHOBHBIE TEOpEMBI IWHAMHKM B HEMHEPIMAJIBHONH CHCTeMe oTcdeTa M Ul
IOBUKEHHSI OTHOCHTEIHHO LIEHTpa Macc.

Tema 8. I'eomeTpus Macc

MOMEHT MHEPIIH CUCTEMbl OTHOCUTENHHO OCH. MOMEHTBI UHEPLUU OTHOCHUTEILHO
napajieNbHbIX oceif; Teopema I rolirenca—Illtelnepa.

Tenszop u smummncoun uHepuuu. [naBHbIe ocu HHepluH. CBONWCTBa OCEBBIX
MOMEHTOB UHEPLIWH.

Tema 9. lunaMuKa TBEpAOro TeJjia

KunHeTnueckuii MOMEHT TBEPAOIO Telia, BPAIIAIOIIErocss BOKPYT HEMOJABHKHOMN OCH

WM BOKPYT HETIOABH)KHOU TOUKH.
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Kunetnyeckas sHeprus TBepIOTro Tela B YaCTHBIX CIyYasX: MOCTYHATENBHOIO
ABVKEHUS, BpAIlCHUs BOKPYr HEMOABM)KHOM OCH, BpAIleHHS BOKPYT HENOABHKHOM
TOYKH, IIPOM3BOJILHOIO CBOOOIHOTO ABMIKEHHMS, INIOCKOTO JABHKEHHUS.

HuddepennunansHoe ypaBHEHHE BpallleHHs TBEPAOTO Tela BOKPYT HEHNOIBHIKHOM
ocu. Jluddepernmanbaele ypaBHEHNS IBHKEHHs. CBOGOMHOTO TBEPAOTO Tea. YpaBHEHHUs
IUIOCKOTO ABUKEHHS TBEPIOro Teja.

Juddepenimansasie ypaBHeHNS ABHXEHHS TBEPAOTO Tela BOKPYT HEIONBIIKHOM
TOYKH. JlMHaMuueckue ypaBHeHUs Difiiepa.

Cryuaii Diinepa IBIKEHHS TBEPIOTrO Tela BOKPYT HEMOIBIKHONW TOUKH: IEpBBIE
MHTErpanbl JWHAMHUYECKUX ypPaBHEHWH; IEpMaHEHTHblE BpAIleHWs; peryJsapHas
IPELECCHs B Clly4ae JUHAMUUYECKOW CUMMETPHH TeJA.

BeiHyxIeHHas peryisapHas IpeLecchs NUHAMHYECKH CHMMETPUYHOIO TBEPAOIO
tena. OcHoBHas (GopMyia rupockonun. IToHsTre 06 371eMEHTapHON TEOPHH THPOCKOIIOB.

Tema 10. IuddepennuanbHbie BApHAHOHHbIE MPHHIHNLI MEXaHUKH
Ob1ee ypaBHeHHe nuHaMuKH (npuHImn JanamGepa—Jlarpamka).
O6mee ypaBHeHHE CTATHKM (NPUHLHUI BHPTYAIbHBIX MHepeMerneHui). [Tpurimn
BUPTYaILHBIX IE€pEeMEIleHU B 00OOIIeHHBIX KoopauHaraX. Ciydail MOTEHLHAIBEHOIO
TTOJIS CHJI.

Tema 11. {uddepennnanbHbie ypaBHEHHS AHAJTHTHYECKOH THHAMHKH

YpaBHeHus Jlarpanxa nepBoro poja.

O61iee ypaBHeHHE TUHAMUKHA B 0000IIEHHBIX KOOpAXHATAX.

YpaBHeHus Jlarpanxa BTOPOro poja.

VYpaBHenus Jlarpanxa BTOpPOro poaa B ciiydyae IOTEHIHMATbHBIX CHI. DyHKIMS
Jlarpanxa. PaspemmmMocts ypaBHeHmit Jlarpamka OTHOCHTENBHO  0OOOIIEHHBIX
YCKOpPEHHUH.

TeopeMa 00 WU3MEHEHUH TOJHOW MeXaHUYEeCKO# sHepruu. I upockonmmuyecKne CHIbI.
HuccunaruBable CHTbl, GyHKINS Peres.

O606meHHbIH MoTeHnHal. HatypanbHble 1 HEHATYpaJIbHbIE CHCTEMBI.

ITonsaTHe 0 HEOQHO3HAYHOCTH BhIOOpa hyHKLIMK JlarpaHika MaTepUallbHONW CHUCTEMBI
110 ee YpaBHEHHSAM JBUKCHHUS.

IlepBBie HHTErpabl JJArPAHKEBBIX CUCTEM.

O6o0mennble uUMITYJbCH. [IpeoOpasoBanue Jlexxangpa. Teopema JloHkuHa O
npeobpazopanuu Jlexxanapa. Kanonuwueckue ypaBHeHHs ['amunbroHa. ®Ou3nyecKui
cMbict ¢yHknuu amunmbrToHa. MHTerpan Skobu. Bpems u 3Heprus Kak KaHOHHYECKH
CONpSKEHHBIE TepeMeHHble. [IOHMKeHHWe TopsiIka CUCTeMbl Ju(depeHInanbHbIX
ypaBHeHMI ['aMUIIBTOHA B Clydae CyIIeCTBOBAHUS LIUKIMYECKHX KOOPIUHAT.

Cxo6xu Jlarpamxa. Cxo0ku [Tyaccona u ux coiictBa. Ckobku Ilyaccona u mepbie
unTerpaisl. Teopema Skobu—-Ilyaccona.

Tema 12. KaHoHn4eckue npeodpa3oBaHusd
[TousTHe KaHOHHUYECKOro npeoOpazoBanus. OO000IIEHHas CHUMIUIEKTUYHOCTD
MaTpPHUIBI SIkobu - HGOGXOI[I/IMOC u JOCTAaTO4YHOC YCJIOBHE KaHOHHUYHOCTHU
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npeobpasoBanus. Jlpyrue KpUTepHH KaHOHHYHOCTH MpeoGpa3sOBaHHs (BBIpaXKEHUE HX
uepes ckobku Jlarpamka, uepes ckoGku Ilyaccoma, mocpeacTBoM InbdepeHIHaIbHOMN
bopMeI).

NuBapuanTHOCTE CcKOGOk IlyaccoHa IpM KaHOHHMYECKMX NpPeoGpasOBAHMSAX.
Kanonunyeckue npeoObpa3oBaHus U MPOLECC ABUKEHHSL.

Teopema JInyBumnis o coxpanennu GpazoBoro o6néMa.

CBoboaHOE KaHOHHYECKOE IPeoGpasoBaHie U ero MPOU3BOAIIAS (yHKIIH.

Kanonnueckue npeoGpasoBaHus ¢ mNpousBoAsiieil (yHKIMed, 3aBuCAIEd oOT
CTapbIX KOOPIMHAT M HOBBIX UMITyJbCOB. IIoHATHE 0 KaHOHWYECKHX MPEOGPA3OBAHMAX,
6JIM3KHX K TOXKIECTBEHHBIM U MX IPUMEHEHHH B TEOPHH BO3MYLICHHUIA.

Tema 13. Meroa SIko0n HHTErpupOBaHHs ypaBHeHHI THHAMHKH

Ypasuenue I'amunproHa—Sko6u. [Tonubiii uaTterpan. Teopema Sko6u.

YpaBHenne I'amunbToHa—SIKOOM ANSA CHCTEM € UMKIMYECKMMH KOODIMHATAMH.
YpaBrenue I'aMuibToHa—SIKOOH 1y KOHCEPBATHBHBEIX U OGOGIEHHO-KOHCEPBATUBHBIX
cucteM. Pasnenenue nepeMeHHEBIX.

Teopema JlmyBunns o6 HHTErpUPYeMOCTH T'aMHIBTOHOBOH  CHCTEMBI B
KBaJipaTypax.




YYEBHO-METOJIUYECKAS KAPTA YYEBHOM AACHAIIJINHBI
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Beenenue Kunemartuka. 1.2.3
1. | Acxomuple  moHsATHH, 3amaud | 2
KHHEMATHKH
2. | KunemaTtuka TOYKH 2 2 1,2,3
3. | KunemaTuka TBEpAOIo Tena 6 4 1,2,3
4 Kunemaruka CJI0KHOT'O 6 6 1,2,3
JBUKECHUSI TOYKH M TBEPJIOTO Teja
5 OO6111e OCHOBaHMS KHHEMATHUKHU 6 5 1,2,3
CHCTEMEI
6. OCHOBHBIE TOHATHI H aKCHOMBI 4 5 1,2,3
JTVUHAMUKH
7. | OCHOBHBIE TEOPEMBI TUHAMUKH 6 8 1,2,3
8. | I'eomerpus macc 6 2 1,2,3
9. | JluHaMuKa TBEpAOro Teja 6 6 1,2,3
HuddepeHimanbHbie 1,2,3
10. | BapuaLlOHHBIE OpUHIUIEL | 6 4
MeXaHUKH
1. I[H(l)(bepeﬂunailbﬂme ypaBHeHUS | ¢ 6 1,2,3
aHAJIUTHYECKON TUHAMHKHU
12. | KaHoHmueckue npeobpa3oBaHus 4 2 1,2,3
13, Meton ;{UKOGI/I MHTETPUPOBAHUS | 5 1,2,3
ypaBHeHMI IUHAMUKH
UTOIo 68 46
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NH®OPMALHUOHHO-METOMAUYIECKAA YACTD

Hunoeayuonnvie memoosl u n0OX00bl K RPeno0aganuio y4edHoll OUCUUNTIUH DL

IIpu oprauuszanuu 00pa3oBaTEIHHOIO IPOLIECCA HCIONB3YETCs MPaKTHKO-
OPMEHTHPOBAHHBIA TIOAXOA, KOTOPHI IpeAnoaraeT OCBOECHUE COIEPIKaHMS
00pa3oBaHus Yepe3 pellieHus MPaKTUUeCKUX 3ajad; MeToJ y4eOHOM JUCKYCCHH,
KOTODEIM IIPEAIojiaraeT ydacThe CTYIEHTOB B IeJeHalpaBIeHHOM OOMeEHe
MHEHHAMM, HAeIMH Ui TNPeXbsSBICHUS W/WIA COINIACOBAHUS CYILIECTBYIONIHUX
THIO3HITHI 0 ONpeAeeHHOH mpobieMe; a TaKkKe METOIbI Pa3sBUTUSA KPUTHICCKOTO
MBILUTEHHS, (JOPMUPYIOIINE HABBIKK PabOThl ¢ MH(OpMaLMeER B IIPOLECCe YTEHUSA
¥ MACHMA.

Bocnumamenbhnbiii nomenyuan

B pamkax o0pa3oBaTelbHOTO Mpolecca IO TaHHOW y4eOHOW IUCUUILUIMHE
CTYJIEHT JOJDKEH MPHOOPECTH He TONbKO TEOPETUYECKHE U MPaKTHIECKNe 3HaHM,
yMEHHMsS W HaBBIKM IO CICLUAIBHOCTH, HO W pasBUTh  aHAIUTHYECKHE H
HO3HABATeJIbHBIE CIIOCOGHOCTH, pa3sBMTh CTpPeMIIeHHEe K IpodeccCHOHAIU3MY,
aKTMBHOMY YYaCTHIO B 9KOHOMHYECKOH H COLUAIBHO-KYILTYPHOW KM3HU CTPaHB,
I'pakIaHCKYIO OTBETCTBEHHOCTh U IIATPHUOTHU3M.

Pekomenoyeman r1umepamypa

OcHoenasn

1. Jlanpay, JI.JI. Teoperwueckas ¢usuka: yde6. mocobue: B 10 1. T. 1
Mexanuxka / JL.JI. JJangay, EM. Jlupmmn ; nox pex. JLIL Iluraeckoro. —
Usp. 5-¢, ctep. — M. : DUSMATIIUT, 2007. — 224 c.

2. Top6au, H.W. Teopetnyeckas Mexanuka. Jlunamuka: yue6. mocobue / H.W.
Topbay. — 2-e u3a., ucnp. — MuHck : Beim. mk., 2012, — 320 c.

3. Tapr, C.M. KpaTkuii Kypc TeopeTH4ecKoil MeXaHUKH : yueOHuK st BY 308
/ CM. Tapr. - U3a. 19-e, ctep. - M. : Beici. k., 2009. -416 c.

Jlononnumenvras

1. SIxoenkxo, I'.H. KpaTkuii Kypc TeOpeTHdecKOd MeXaHHKH : y4ueOHoe
nocobue / I'.H. SIxoerko. — M. : BUHOM./ JlaGoparopus 3Hanui, 2006. —
116 c.

2. Cmmunosenko, O.0. Texauueckas Mexanuka: ydeOHUK / O.O. CMUIOBEHKO,
T.M. Mapreinenko, C.A. Jlocuk. — MHHCK : PUBIILI, 2021. - 520 c.

3. SIkosenko, B.A. O6mas ¢usuka. Mexanuka: y4e6Huk / B.A. SIkoBeHKO,
[.A. 3aGoposckuii, C.B. SIkoBeHko ; mox obmi. pex. B.A. SIKoBeHKO. —
Mumnck : B, mk., 2015. — 383 c.
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4. Cypun, B.M. Ipuknannas Mexanuka: yde6. mocobue / B.M. Cypun. — 3-e
u31., uenp. — Munck : HoBoe 3nanue, 2008. — 388 c.

5. Mapxkees, A.Il. Teoperrnyueckas MexaHHKa: y4eOHUK VISl YHUBEPCHUTETOB /
A.T1. Mapkees. — Mocksa: YePo, 1999. - 572 c.

Dopmbl KOHMPONA 3HAHUU:

(1]
“Jj"n dopma
1 BrI60pOYHBIN KOHTPOJIb Ha JIEKITUAX
2 ITpoBeieHre KOHTPOIBHBIX PaboT B rpymie
3 ITpoBenenue 3a4eTa ¥ K3aMeHa 0 Kypcy
Haumenoganusn u 6udbl MEMOOUYECKUX CPeOCme:

Ne
. HanmenoBanue Bun
1 IpesenTaiuu PPT 3JIEKTPOHHBIN (aill

IHpumepHnoii nepeuens mem nPAKMUYECKUX 3AHAMUU

Tema 2. KuHeMaTHKA TOYKH
CKOpOCTh M yCKOpeHHWe TOYKM. EcTecTBeHHBIH TpexrpaHHuK. Teopema
Ttoiirenca o pas3iioXKeHUH yCKOPEHHUs TOUYKM Ha TAHTCHIIMAIbHOE ¥ HOPMAJIbHOS.
CKOpOCTh M YCKOPEHHE TOYKH B IOJIIPHBIX KOOpAWHATAX.
Kpusonuneiinple koopaunatsl. Kosdduuuentsr Jlame. Ckxopocts H
YCKOpEHHe TOUYKU B KPUBOIMHEMHBIX KOOPHHATAX.

Tema 3. KunemMaTuka TBEepIoro reJa

TBepmoe Teno. 3ajaud KAHEMATHKHM TBEPAOro Tena. 3alaHue JBHKCHHA
TBeporo Tena. Yrubl Oiinepa. Teopema ODiiiepa 0 KOHEYHOM IEPEMEIICHUH
TBEpIOTO TeNa, MMEIOIIET0 HEMOABIDKHYI0 TouKy. Teopema Illamsi o KOHEYHBIX
IepeMeIeHUsIX TBEPIOro Tea.

CKOpOCTh W YCKOpEHHE TBEPIOIo Tejia IPH MOCTYNaTeJbHOM JABIDKCHHH.
[ToHSTHE 0 MTHOBEHHOM KHHEMATHIEeCKOM COCTOSHUH TBepAOro Teja. CKopocTy U
YCKOpEHHMs TOYEK TBEpAOro Tena B oOLieM ciydae €ro IBHIKECHUS. VYrioBas
CKOpOCTh. YTIJIOBOe ycKopeHMe. YacTHble CllydaM: BpallleHHE TBEpAOro Tena
BOKDYT HETIO/IBKKHOH OCH, BpaIlleHHe BOKPYT HEMOABMKHON TOYKH.

[Tnockoe IBU)KEHHE TBEPAOro Tella. MrHOBEHHbIA LIEHTp CKOPOCTEH.
MrHOBEHHBIH IIEHTP YCKOPEHHH.

Tema 4. KnHeMaTHKa CJIOKHOr0 ABHKEHHS TOYKH H TBEPAOro Tejia
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AOCOIIOTHAs M OTHOCHUTEJbHAs IPOM3BOJHBIC BEKTOpa U COOTHOLICHHUE
MEXIY HUMHU.

[ToHSTHE CIIOAKHOIO JBIKEHHUS TOUKH. TeopeMa 0 CII0)KEHUH CKOPOCTEN NpHU
CJIOXHOM [BHKEHMH Toukd. Teopema Kopuomnuca o CIIOXEHHMH YCKOPEHHUH IpH
CJIOKHOM JIBMDKEHHH TOYKH.

[ToHsTHE CIOXKHOIO [BMWXEeHHS TBepaoro tena. CloxeHWe MIHOBEHHO
MOCTyIaTeIbHBIX JBHOKEHHUH, CIIOJKEeHHEe MTI'HOBEHHBIX BpaIlleHUM
BOKpYTI' TepeceKaroluxcs OCeH. YTIJI0Bas CKOPOCTh TBEPAOIO Tesla — CKOJIB3SIIUH
Bektop. Kunemartuueckue ypaBHeHus Oinepa. Crnoxenue BpallleHUA BOKPYT
napajebHbIX ocel. [Tapa BpaleHu.

O6mumi ciaydaif CIIOKEHHWST MIHOBEHHBIX JBHJKEHMM TBEPAOro Tena;
TpuBefieHHe OOIIEro Cliydyas K CIydasM MPOCTEHIINX MIHOBEHHBIX ABUKEHUH.

Tema 5. O6mMe OCHOBAHUS KHHEMATHKH CHCTEMBbI

CoGomuble ¥ HecBoGomHble cuCTeMbl. CBsi3M, WX KIacCH(UKALKSL.
CucTeMBl TOJIOHOMHBIE U HETOJIOHOMHEIE.

BO03MOXHBIE TOJNIOXKEHHUSA, CKOPOCTH, YCKOPEHHS M IEPEMEIeHUs TOYeK
cucreMsl. JleHCTBUTENbHBIE M BUpPTyanbHble HepeMemeHus. CHHXPOHHOE
BapbUPOBaHHUE.

Unpcno cremeHeidl  cBoOoapl  cucTeMbl. (OOOOLIEHHBIE  KOOPAMHATHL
KoopaunatHoe npocTpaHcTBO. OG00IEHHEIE CKOPOCTH U YCKOPEHH.

Tema 6. OcHOBHBIE NOHATHA H AKCHOMBI THHAMHUKH

MHepuuanbHele cucTeMbl orcuera. IIpuHIMI oTHOcHTenbHOCTH [amumes.
ITepssiii 3akon Herorona (akcuoma uHepmuu). Cuma. Macca. Bropo#l 3akoH
Heiotona. Tperuii 3akon HproToHa (akcHOMa B32aMMOAEHCTBHS MaTepPUATIbHBIX
To4yek). AKCHOMA O HapajlIeliorpaMMe CHJT, IIPHIOKEHHBIX K MaTepHalbHON TOUKe.
AKTHBHBIE CHJIBI M PEaKLIUH CBA3EH.

[Tpuamun netepmunupoBantoctd HeroTona—Jlamnaca. Cuiibl BHENIHHE H
BHyTpeHHMe. 3ajauu jauHamuku. PapHosecue. Cratuka. [7aBHEI BEKTOp H
IJIaBHBI MOMEHT CUCTEMBI CHIL.

DieMeHTapHas pabora cui cHcTeMbl. PabGora cuil, NPHIOKEHHBIX K
tBepIoMy Tely. CunoBoe mnoje. Cunoas GpyHKius. [loTeHInanbHas SHEPTHS.

DneMeHTapHas pabora CHi CHCTeMB B OGOOLICHHBIX KOOPJAMHATAX.
O606menHble cribl. VneansHble CBA3H. BhIpaKeHue peaKiil HIealbHbIX CBiI3eH
[IpX TIOMOIIM MX YPaBHEHHI U HEONpe IeIIeHHBIX MHOXHUTeNeH Jlarpanika.

Tema 7. OcHOBHBIE TEOpPEMbI IHHAMHUKH
Llentp Macc (UeHTp HHEPLHH) CHCTeMbI. IIOHATHE O JBMXEHUH CHCTEMBI
OTHOCHUTENBHO IIEHTPa MacC; KEHUIOBBI CUCTEMBI KOOPAMHAT.
KonuuectBo nBuwxkeHHs. Teopema 00 HM3MEHEHMHM KOJIMYECTBA IBHKCHHA
CHCTEeMBI B MHEPLIUAIBHON CUCTeMe OTcYeTa. TeopeMa O IBIKEHUH [ICHTPa Mace.
MOMEHT KONMYEeCTBA IBIKEHMS (KUHETHYECKHH MOMEHT) OTHOCHTENIBHO
samagHoro meHTpa. COOTHOIIGHHE MEXAY €ro 3HA4YEeHUAMH Ui PasTM4HBIX
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ueHTpoB. Teopema Kenura o BBIYHCICHHN KMHETHIECKOro MoMeHTa. Teopema 06
W3MEeHEeHUH KMHETUYEeCKOT0 MOMEHTA B MHEPLMAIBHOU CUCTEME OTCYETA.
Kunetnueckas »sHeprus cucreMbl. Teopema KeHwra o BbIUKCIEHUU
KAHETUYECKON 3Hepruu. TeopeMa 00 W3MEHEHUM KHHETUYECKOW »SHEpruM B
VHEPLHAIBHON CUCTEME OTCUYETA.
OcHOBHBIE TeOpEMbl JUHAMUKA B HEMHEPIMAIbHON CHUCTEME OTCUeTa U UL
IBH)KEHHS OTHOCHUTEIBHO LIEHTPa Macc.

Tema 8. I'eomeTpust macc

MoOMEHT WHEpPUUH CHUCTEMbI OTHOCHUTEIBHO OCH. MOMEHTHl HHEpLUHU
OTHOCHUTEJIbHO MapajUIeNbHbIX ocell; Teopema | rorirenca—IlIterinepa.

Tenzop u smwmuncoun uHepuun. [ maBHple ocu nHepuuu. CBOMCTBA OCEBBIX
MOMEHTOB MHEPLIVH.

Tema 9. /Ilunamuka TBepAOro reja

KuHetndyeckuii MOMEHT TBEpIOro Tejla, BpalLlAIOIIErocss BOKPYT
HETOABUKHON OCH WJIM BOKPYT HETIOJABUKHOM TOYKH.

Kunerndeckas 52Hepruss TBEpIOro Tejla B YaCTHBIX  ClIydasXx:
MOCTYMaTeIbHOTO  JABIDKEHHS, BpaIlleHUs BOKPYI  HEMOIBIKHOM  OCH,
BpAILlEHUS BOKPYT HEMOIBIKHOW TOYKH, IPOU3BOJILHOIO CBOOOJHOIO IBHMKEHMS,
IIJIOCKOTO ABUKEHHUS.

HubdepenianibHoe ypaBHEHUE BpallleHWs TBEPIOrO Tejla BOKPYr
HemoABWXHOU ocHu. JlubdepeHnuansHble ypaBHEHHS IBHXEHHS CBOOOIHOIO
TBEPIIOTO Teja. Y paBHEHUs IUIOCKOI0 IBMXKEHMS TBEPAOIO Tea.

Hubdepennyaibable ypaBHEHHs [BIDKEHHS TBEPIOTO Tejla BOKPYD
HENOABMXHOM ToUKH. [InHaMHUYecKue ypaBHEeHUs Jiiepa.

Cnyvaii Diiepa IBIKEHUS TBEPIOTO Tella BOKPYT HENOIBMXKHOW TOYKH:
IepBBIE HHTErpajbl JIUHAMUYECKAX YPaBHEHHM; IE€PMaHEHTHbIC BpalllCHMS;
perysipHas Ipeleccus B cllyyae JMHAMUYECKOW CHMMETPUH Tella.

Briny)KIeHHas peryjspHas Ipelecchs IUHAMHYECKH CHUMMETPHYHOIO
tBepioro tena. OcHoBHas ¢opMyna rupockonuu. IToHsTne o6 siaeMeHTapHOH
TEOPUU TMPOCKOIIOB.

Tema 10. /InddepennuaibHblie BapHallHOHHbIE NIPHHIHIBI MEXaHHKH
O6mee ypapHenue nuHamuku (npuHnun Jlanambepa—Jlarparmka).
Obuiee ypaBHEHHE CTaTWKW (IPHHIAN BHPTYalbHBIX TEPEMELICHHUI).
[IpvHLMI BUPTYIBHBIX IlepeMelleHui B OOOOIICHHBIX KOOpJMHATAX. Cryuaii
MIOTEHIIMAILHOTO MOJIS CHIL

Tema 11. Iuddepennnanbubie ypaBHEHHS aHATUTHYECKOH THHAMHKH
YpaBHeHus Jlarpanka 1nepBoro poja.
O61ee ypaBHEHHE JUHAMHUKU B 0000LIEHHBIX KOOPAUHATAX.
VYpaBHenus Jlarpanya BTOpOro poja.
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YpasHenus Jlarpamka BTOPOro poja B Cilydyae NOTCHIMANBHBIX CHIL

®yuxuus Jlarpamka. PaspemmmocTs ypaBHeHuWM Jlarpamka OTHOCHTENBHO
00600IIEHHBIX YCKOPSHHH.

Teopema 006  U3MEHEHUM  MONHOM  MEXAHHUYECKOM  SHEPIUH.
I"'upockonudecKkue CHibl. J{MCCUTIaTUBHBIE CUIIBL, QyHKIUs Peest.

O6061enHbIi noTeHnuan. HatypanpHble ¥ HeHATypallbHBIE CUCTEMBI.

[ToHsiTHEe 0 HEONHO3HAYHOCTH BhIOOpa (yHKuuH JlarpaHika MaTepUalbHOM
CHCTEMBI 10 €€ YPAaBHEHUAM JIBHIKECHHU.

[TepBble HHTETPaNbI JArPaHKEBLIX CHCTEM.

O6061merHbIe UMIyIbCL. [IpeoGpazoBanue Jlexxanapa. Teopema JloHKHHA
o rmpeobGpaszosannu Jlexaumpa. KaHoHumueckwe ypaBHeHus ['aMUIIBTOHA.
®usnueckuit cMbicn Gynkuun [amunsrona. MHTerpan Sxobu. Bpems u sHeprus
KaK KaHOHHMYECKH COIpsDKeHHBbIe NepeMeHHble. lIoHMKeHWe MmopsaKa CHCTEMBI
muddepeHMaIbHEIX  ypaBHeHHM ['aMuineTOHa B Ciiydae  CyIECTBOBaHHSA
IIAKITHIECKUX KOOPAUHAT.

Cxo6xu Jlarpamxa. Cko6ku ITyaccoHa u ux cBoiicTBa. CkoOku Ilyaccona u
nepsbie uHTerpansl. Teopema SAxobu-Ilyaccona.

Tema 12. Kanonnueckne npeodpa3oBaHus

[ToHsiTHEe KaHOHMYECKOTO Ipeobpazoanusi. OO00IIEHHAs CUMILIEKTUIHOCTD
Marpulpl  SIko6u — HeoOXoauMoe M JOCTAaTOYHOE YCIOBHE KaHOHMYHOCTH
npeoGpasopanus. JIpyrue KpUTepry KaHOHUYHOCTH Npeobpa3oBanusl (BbIpaXKeHHUS
ux uepes ckoOku Jlarpamka, depes ckobku Ilyaccoma, mnocpencTBoM
i depeHanbHON GOpMB).

MuBapuaHTHOCTL cko6ok ITyaccoHa MpH KaHOHUYECKHUX IPeoOpasoBaHUSX.
KanoHudeckue npeobpa3oBaHus U MPOLECC ABMKEHUA.

Teopema JInyBuILIs 0 cOXpaHeHHH (az0Boro 06sEMa.

CBo60IHOEe KaHOHUYECKOe IpeoOpa30oBaHue U ero IPOU3BOAAIIAs (OyHKIIHSL.

KaHoHHYecKre TIpeobpa3oBaHus ¢ IPOU3BOIAIIeH GyHKIMeH, 3aBUCsILeH OT
CTaphiX KOOpAMHAT ¥ HOBBIX MMIIyJbCOB. [loHATHE O KaHOHMYECKHUX
npeo6pa3oBaHUsX, ONU3KUX K TOXKIECTBEHHBIM M WX IPUMEHEHHH B TEOPHH
BO3MYILIEHUM.

Tema 13. Metoa SIko0u HHTErpHpPOBaHUs YPABHEHHH THHAMHKH
Vpasuenue ['amunsrona—Ako6u. Ilomueni unrerpai. Teopema SIkobu.
Vpasaenne [amunproHa—fkobu mias  cucTeM ¢ HUKIMYCCKHMU
KOOpAMHaTaMu. YpaBHenue ['aMunbTOHa—SIkOGM AN KOHCEPBATHBHBIX M
000061IEHHO-KOHCEPBATUBHBIX CHCTEM. PasjienieHre NepeMEHHBIX.

Teopema JluyBuans o6 HMHTETPUPYEMOCTH TaMHIIBTOHOBOH CHCTEMBI B
KBaJpaTypax.
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IIpumepHulii nepedenb mem KORMPObHIX pabom

1. Kontponsnas 1: Kunemartuka Touxd. KuHemarwka TBepIoro Tena.
KuHeMaTyKa CJIOKHOIO IBIMIKEHMS TOYKM M TBepjoro Tena. OOIide OCHOBaHHSA
KHHEMAaTUKU CUCTEMBL.

2. KourpomsHas 2: OCHOBHBIE IIOHATHS W aKCHOMBI JTHMHaMHUKH.
OCHOBHBIE TeopeMbl AuHamuku. ['eomerpus Macc. JlnHaMuKa TBEpAOro Teia.
Jucddeperruanbabe BapyialMOHHble IPUHIMIEL MeXaHUKHU. udpepeHnuanbHble
ypaBHEeHHMs aHATUTHYeCKoW IuHamuky. KaHommdeckue mpeobpasoBanus. Meton
Sxobu UHTErpUPOBAHUS yPaBHEHUM THHAMHUKH.
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[IPOTOKOJI COI'JIACOBAHMA YYEBHOM ITPOT PAMMBI C JIPYTHMH
JMCLIMTTJIMHAMMU CIIELIMAJIBHOCTU

[Mpennoxenus 06
Pemenue, IIPUHATOE
HU3MEHEHHIX B 5
Hazpanue kadenpoi,
coJiepKaHUH o
JOVICLUTUTAHEI, c | Ha3Banue webriof paspaboTaBiuei
KOTOpoii  TpeOyercs | kadeapsl Y yuebHy0 mporpamMmy (c
IpOrpaMMBbl 1o
COIJIACOBaHME " yKa3aHHeM  JaThl M|
n3y4aeMou
HOMepa MPOTOKOJIA)
IOUCLUTUIHHE
CornacoBanue v
IpyTUMH
IVCHUATUTHHAMHA
CIeUUANbHOCTH He

Tpebyercs
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