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1. Iesap 1 n1aHUpPyeMBble Pe3yJbTAaThl 0CBOCHHUS IMCHMIIJIMHBI (MOIYJIs1)

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

— OIIK-1 — CriocobeH NpUMEHSTHh €CTECTBEHHOHAYYHBIE M OOLICHMH)XCHEPHBIC 3HAHMS,
METO/Ibl MATEMaTUYECKOTO aHaIM3a U MOJEIMPOBAHNUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOT O
UCCIIEIOBaHMS B TPOPECCUOHATLHON IEATEIbHOCTH.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

— HOIIK-1.1. - O06mamaer HEOOXOAUMBIMHA €CTEeCTBCHHOHAYYHBIMU u
OOIIENHXEHEPHBIMH 3HAHUSAMH IS UCCIIET0BAaHHS NH(OPMAIIMOHHBIX CUCTEM U UX KOMITOHEHT;,

—HWOIIK-1.2. Wcnone3yer (yHIaMEHTaIbHBIE 3HAHUS, IIOJIYyYEeHHbIE B O0JacTH
MaTeMaTHYECKUX, €CTECTBEHHBIX U  OOLICHMHXXKCHEPHBIX HAayK B  MNpOopEeCCHOHATHHON
JESTEIbHOCTH.

—HOIIK-1.3. Ilpumenser ¢yHaaMeHTaIbHbIE 3HAHUS, IMOJyYeHHbIE B 00JacTu
MaTeMaTUYECKUX, €CTECTBEHHBIX U OOIIEMH)KEHEPHBIX HAyK JUIS MOJEIUPOBAaHUS M aHaiu3a
3a1a4

2. 3a1a4u 0CBOEHUSI THUCIUILIMHBI

— OCBOUTH MOHATUHMHBIN anIapaT U METO/Ibl KIIACCUYECKON MEXaHUKHU.

— Hay4nTtbcsi NpUMEHTh NOHATUMHBIA anmnapar 1 METOAbl KJIACCUYECKON MEXAHMKHU IS
pelLIeHHs MPAKTUYECKHUX 33134 NPo(ecCHOHAIBHON e TeIbHOCTH.

3. MecTo AucuMnaIuHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMblI

HI/ICHI/IHHI/IHa OTHOCHUTCS K 0053aTebHON YacTU O6paSOBaTeHBHOﬁ IIporpamMmal.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALUM 110 AUCHHUIINHE

Cemectp 3, 3a4eT.
Cemectp 4, 5K3aMeH.

5. Bxoanble TpeGoBaHMS 1JIs1 OCBOEHUS M CUHMIIMHBI

Jljis ycTIenHoro OCBOCHUS JUCIUILIMHBL TPEOYIOTCS KOMIIETEHIIUH, CPOPMUPOBAHHBIE B
XO0/Ie OCBOEHHS 00pa30BaTeIbHBIX IPOrpaMM MPE/IIECTBYIOLIET0 YPOBHS 00pa30BaHMUs.

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOyloTCs pe3ynbTarhl OO0y4deHHs IO
CIEAYIOIMM JUcUMIUIMHAM: MexaHuka, Matemartuueckuil aHanu3, JluHeiiHas anreOpa u
aHanMTH4eckas reometpus, JuddepeHunanbHble ypaBHEHUS.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO0mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTaBIsIeT 7 3.€., 252 Jaca, u3 KOTOPBIX:
— nexnud: 96 u.;

— IpaKkTH4YeCcKue 3aHsaTus: 48 u.;

O0beM caMOCTOSTENLHON padOThI CTY/IEHTA ONpeAeNieH YI4eOHBIM IIIaHOM.

8. Conep:xkaHue TMCHUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TEMaM

Yacte [. OcnosHbie npunyunvl Kiaccuyeckou mMexanuku.

Tewma 1. Koughueypayuonnoe npocmpancmeo.

Crenenu cBoboapl. KoHdurypanuu mexaHudeckoi cuctembl. CrucreMa 0000IIEHHBIX
koopauHat. HeogHo3HAYHOCTH BRIOOpA 00O0OIIEHHBIX KOOPAWHAT, MPeoOpa3oBaHUs KOOPIWHAT.
Koudurypanronnoe mOpOCTpaHCTBO MPOCTEHIIMX  MOJAENEH  KIACCMYEeCKOW  MEXaHUKU:



MaTepuaibHas TOYKAa, CUCTEMA MAaTEPUAIBHBIX TOYEK, CUCTEMBI C TOJIOHOMHBIMHU CBS3SMHU.
H3meHeHne KOHQUTypaluuid CO BPEMEHEM, pacUIMPEeHHOE KOH(MUTYpallOHHOE MPOCTPAHCTBO.
Onucanue TpaekTopuil B KOH(PUTYypaMOHHOM HpocTpaHCcTBe. IloHATHE O (QHU3NUECKUX
BEJIMYMHAX KaK 0 (PyHKIIMOHAJIaX TPACKTOPUH.

Tema 2. Cummempuu KoHghueypayuoHHo2o npocmpancmea.

[Tonstue Qusnuecku SKBUBAICHTHBIX KoHGurypauuid. I[IpeobpazoBanus cummerpuu,
OKBUBAJICHTHBIE  CHUCTeMBI  KoopAauHat. Ilpumepbr Mmozeneit ¢ ¢yHIaMEHTaIbHbBIMH
CUMMETPUSIMHU: OJHOPOJHOCTh M H30TPOMHOCTh MPOCTPAHCTBA, OJHOPOAHOCTH BPEMEHHU,
cummetpus ["anunes. HempepbiBHBIE 1 OECKOHEYHO Majible MPEoO0pa3oBaHMs CHMMETPHH.

Tewma 3. Vpasnenus osusicenus.

[loctynar o NOMYMHEHWHM MCTUHHBIX TPAEKTOPUH YPABHEHMSIM BTOPOIO IOpSIKa.
Cummerpun ypaBHeHMU JaBWXeHUs. [lpumepsl ypaBHEHUN JBHKEHUS 3JIEMEHTapHBIX
MEXaHUYECKUX CUCTeM, ypaBHeHUs: HproToHa. JIlokanbHbIe 110 BpeMeHH (U3NYECKHE BEITUYHHBI
Kak ¢yHKOUM KoHpurypamum u 0000meHHoil ckopoctu. CoxpaHSIOUIMECs BEIUYUHBL.
CocTosHHME KIacCUUECKON MexaHH4ecKol cucteMbl. 3agada Komm A ypaBHEHUN JBUKEHUS U
MPUYMHHOCTD B KJIacCM4eckoi mexaHuke. OO01iee perieHne ypaBHEHUI IBUKEHHSI U UHTETPaIb
JIBIDKCHHSL.

Yacts . Jlacpanoices hopmanuzm.

Tewma 4. IIpunyun naumenvue2o Oeticmsusi.

Oynkuusa  Jlarpanxka. @OyHKOMOHAN  JEWCTBUS WM BAapUALMOHHBIA  [PUHIIMIL
Heomno3naunoctn ¢ynkuum Jlarpamka. 3akoH mnpeoOpazoBaHust (QyHKuuu Jlarpamka npu
npeoOpa3oBaHUU CHUCTEMbl OOOOIICHHBIX KoopauHAT. OCHOBHBIE MPHUHIMIBI MOCTPOCHUS
¢ynkuun Jlarpamxka. BoccranoBnenue ¢ynkuumu Jlarpamka 1Mo 3aJaHHBIM CHMMETPUSIM.
[Toctpoenue dbynkiuu Jlarpanxa Juis MpoCTEHIIMX MOJIENel: cBOOOAHAs MaTepralbHas TOUKa,
cUCTeMa CBOOOJIHBIX MaTepUaIbHBIX TOUEK, MaTepUaibHasi TOYKA B [10JI€ BHEUIHUX CUJI, CUCTEMA
MaTepHalbHBIX TOUYEK C TOJIOHOMHBIMH CBSI3SIMU.

Tema 5. Vpasnenus Jlacpansica.

OneMeHThl BapUALlMOHHOTO HCYMCIEHUSA. YPAaBHEHMsI MBW)KCHHS KakK CIEICTBHS
BapHallMOHHOTO IpuHLHMMNa. TpaHcdopmannoHHble cBoMcTBa ypaBHeHM Jlarpanxka. Kpurepuit
3aKOHA COXPAaHEHHUs B JIarpaHkeBoM (hopmasin3Me. YpaBHeHUs Jlarpanka 1 3aKOHBI COXpaHEHHUs
JUISL IPOCTEUIIINX MOJEIEH KIIACCUYECKOU MEXAHUKH.

Tema 6. Teopema Hemep.

Bapuanus nelictBusg npu MHPUHUTE3UMAIBHOM NpeoOpa3oBaHUM KOH(PUIYpallMOHHOIO
npoctpaHcTBa. Teopema Hetep. 3akoHBI COXpaHEHUs, COOTBETCTBYIOIIME (YHIaMEHTAIbHBIM
CUMMETpUSAM: D3HEPIus, HMIIYJbC, MOMEHT HMIIylbca. [IpuMepbl 3aKOHOB COXpaHEHHS B
IIPOCTEHIINX MEXAaHUYECKUX CUCTEMAX.

Tewma 7. Oonomeprnoe osudicenue.

3anauu, CBOJMIIMECS K OJAHOMEpHBIM, oOmMN Buj ¢GyHKuMU JlarpaHka OJHOMEPHOIO
JIBUKEHUS] 3aMKHYTOW cucTteMbl. OOliee peuieHue 3aJadyd OJHOMEPHOro JBHKeHUus. Touku
MOBOPOTA, NOTEHIMAIBbHBIN Oapbep, GUHUTHOE U MH(OUHUTHOE IBUKEHUE, IEPUO/1 KOJIeOaHUH.

Yacts 1. I'amunemonos popmanuszm.

Tema 8. Kanonuueckue ypasnenus.

®da3zoBoe mnpocTpaHcTBO. DyHKIMSA [‘amMuibTOHA. ®u3NYeCKre BEJIUYUHBI B
raMHJIbTOHOBOM ¢opManu3Me. YpaBHeHUss [amuiabToHa. BapuanMoHHBI TPUHIMI B
raMmIbTOHOBOM  (hopmanusme. DKBUBAJEHTHOCTh  JIarpaH)K€BOIO0 U TaMHJIBTOHOBOIO
dopmanuzma. YpaBHeHus [ aMUIbTOHA CUCTEMBI MaT€pPUATbHBIX TOYEK.

Tema 9. Crobku Ilyaccona.

Onpenenenne u cBoiictBa ckoOku Ilyaccona. Kputepumili 3akoHa coxpaHeHHS B
ramuibToHOBOM (hopmammm3me. Teopema Ilyaccona. Kanonndeckue nmpeoOpa3oBanus. Teopema
JInyBunns. Todeunsle U (a3oBble KaHOHMYECKHE MpeoOpa3oBaHUs, MPOU3BOAANIAs (DYHKIHS
KaHOHMYECKHX MpeoOpasoBanuii. KaHoHMueckas HHBapuaHTHOCTh ckoOok Ilyaccona u
ypaBHeHul I amMmmibTOHA.



Yacts IV. Moodenu knaccuueckoti mexanuxu.

Tewma 10. Ilpobaema osyx mean.

CuMMeTpuM 3aJaud O LEHTPAJbHOM B3aUMOJEHCTBUM JBYX TE€J, COXPaHSIOLIUECS
BennuuHbl. LleHTp Macc, mpuBeneHHass Mmacca. Teno B HeHTpajdbHOM moinie. OddexTruBHasS
NOTEHIMAJbHAS DJHEPrusi, TPACKTOPUM B IIGHTPAJHHOM IoJie¢ OOMIEr0 BHJA, YCJIOBHUS
3aMkHyTOCTH Tpaektopuil. [lagenue B mnenrp. 3amaua Kemepa, mepuon oOpamieHus B
KEIUIEPOBCKOM CIIy4ae, 3aKOH IUIOIIAIeH, TEOMETPpUs KEIUIEPOBCKUX TpaeKTopuil. Bexrop Pynre-
Jlenna.

Tema 11. Manvie konebanus.

[lonsiTue paBHOBecHOU KoH(uUrypauuu. ['apmonuueckoe mnpubmkenue. CBoOOIHBIE
rapMOHUYECKHE KOoye0aHHs, HOpPMaJbHbIE KOOPAWHATHI, YaCTOThl HOPMAJBHBIX KOJEOaHUIL.
['apmonnueckoe nNpUOMMIKEHHE B HE3aMKHYTBIX CHCTEMax, OCHOBHBIC THIIBI BHEIIHUX
BO3/CUCTBUIl: BHEUIHSS CWJIA, MMapaMeTpuyeckoe Bo3jaeicTBue, auccumanus. Komnebanus mon
NEICTBHEM BHEIIHEW CUJIbl, YHCTO BBIHYXJCHHbIE KosieOaHusi, pe3oHaHc. KonebGanus mnon
JIEHCTBUEM JIUCCHIIALIMM, IEPUOJIUUECKOE U AllEPUOINYECKOE 3aTyXaHHeE.

Tewma 12. Ilpobaema paccesmusi.

[lonsaTne o 3amaye paccesHus, 3aKOHbl coxpaHeHuda. [l-cucrema wu J-cucrema.
CnonTansbslii pacnan. OddekTuBHOE cedeHHe paccesiHus. YNpyrue CToIKkHOBeHus. Popmyna
Pesepdpopna. OOpatHas 3amaya paccessHus. BoccTaHOBIEHHWE TOTEHIHMAIa IO CEYCHHUIO
paccesiHUs Ha MaJlbl€ YIJIbL.

Yacte V. Memoo ['amunemona-Axoou.

Tewma 13. Vpasuenue I'amunomona-Arxobu.

JeiictBue kak (GyHKIUS KoopauHat. [Ipow3BOAHBIC ACHCTBHS O TPAHHUYHBIM TOYKAM
TpaekTopuil. YpaBHeHue [amunbroHa--SIxkoOu. IlonHblii uHTErpan. OKBHBaJIEHTHOCTH
ypaBHeHHs ['amMunbroHa-SIkOOM W ypaBHEHM | aMMIbTOHA, BOCCTaHOBIIEHHE TPACKTOPHH IO
M3BECTHOMY IOJHOMY MHTerpainy. YacTHble MHTErpaibl U 3aKOHbI coXxpaHeHus. CTauuoHapHOe
ypaBHeHHe [ammibToHa--Sko0M. Meron pasneneHus nepeMeHHbIX. [lpuMepsl pasaeneHus
NEPEMEHHBIX: JEKapTOBbI, chepruieckre, napadboaIudecKue KOOpIUHATHI.

Tema 14. Onmuko-mexanuueckas ananous.

BonHoBBIE mpoliECCHl B HEOJHOPOJHOM Cpezle, BOJHOBOE YpaBHEHHE. ODWKOHAIBHOE
npuOIMKeHHEe B BOJHOBOM  TEOpHM, TeomeTpuyeckas onrtuka. KoHdurypaunoHHoe
IIPOCTPAHCTBO KaK ONTHYECKas cpefa. JWKOHAIbHAs MHTEpIIpETalus ypaBHEHUs ['amMuibTOHa-
SAxobu. OnTuyeckast MUHTEpIpPETALUs MEXaHUYECKUX MTPOLIECCOB.

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texymuii KOHTPOJb MO AUCHMIUIMHE TPOBOAUTCA B (opMe MPOBEPKH pEIICHUN
JIOMAIIIHUX 337a4 U KOHTPOJbHBIX paboT. KOHTpoOIbHas TOYKa MPOBOAUTCS HE MEHEE OJHOTrO
pasa B ceMecCTp.

10. INops1ok NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTAlUH

3aver B 3 cemecTpe MPOBOIUTCS IO dK3aMEHAIIMOHHBIM OMJIETaM M COCTOUT M3 JIBYX
YacTel, MPaKTUYCCKON M TEOPETHUECKON. 32 MPAKTUYECKYIO YacTh (pEIIeHHE 3a/1au 10 OueTam)
BBICTABIISIETCSL OLIEHKA 3aumeHo/He 3aumeHo. 3a TeOPEeTHUECKyl0 4acTh (YCTHO, JBa BOIpoca B
OusieTe) BBICTABISIETCS OIICHKA 3aumeno/He 3aumero. [Ipu OIEHKE 3a MPAKTUYECKYI0 YacTh He
3aumeHo BBICTABJISIETCSI UTOTOBAasl OLlEHKA He 3aumeno. lIpu OlleHKe 3a MPaKTHYECKYI0 4acThb
3aymeHo UTOTOBasl OLIEHKA €CTh OLIEHKA 32 TEOPETHUUECKYIO YaCTh.

JK3aMeH B 4 ceMecTpe MPOBOIUTCS MO 3K3aMEHAI[MOHHBIM OHMIIETaM U COCTOUT U3 JABYX
yacTei, MPaKTHYECKONW U TEOPETHUECKOM. 3a MPaKTHUYECKYIO YacTh (pEIIeHue 3a/1au 1Mo Oumeram)
BBICTABIIIETCS OLIGHKA 3aumeHo/He 3aumeno. 3a TEOPEeTHUECKyl0 4acTh (YCTHO, JIBa BOIpoca B
OumiieTe) BBICTABISIETCA OIEHKA MO MATHOAUIbHON 1Kaje. [Ipu orneHke 3a MpakTUYECKYO 4acTh



He 3a4meHo BBICTABJLICTCA MHTOroBas OICHKa He ydoeﬂemeopumeﬂbHo. HpI/I OIICHKE 3a
MPAKTUYCCKYIO YaCThb 3a4neHOo UTOTroBas OLCHKa €CTh OLICHKA 3a TCOPETUYCCKYIO HaCTh.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHue

a) YueOHble MaTepuaIbl 10 AUCIUILIHHE B JJICKTPOHHOM yHUBepcutere «Moodle -
https://moodle.tsu.ru/course/view.php?id=21889
https://moodle.tsu.ru/course/view.php?id=21888
0) bank 3a1a4 U1 CaMOCTOATENBHOTO PEIICHHS 110 TeMaM MPAKTHYECKUX 3aHATHA.
Temvl npakmuyeckux 3aHAMUL:
Kondurypanunonaoe npocTpaHcTBo.
®yukiumu Jlarpanxa npocTeHIIMX MEXaHUUYECKUX CUCTEM.
VYpaBHeHus Jlarpanxa.
Coxpasstronyecs BeMuuHbl B popmanusme Jlarpanxa.
CumMeTpun KOHPHUTypalmOHHOTO IpocTpancTBa. Teopema Hérep.
OpnHOMepHOE IBUKEHHE.
Oynkuua ['amunpToHa v ypaBHeHus ['amuibTOHA.
Cko0ku Ilyaccona.
Kanonunueckue npeodpa3oBaHus.
0. F'apMoHHMYecKOe MPUOIKEHHE.
11. MHOroMepHbIi rapMOHUYECKHI OCLUIISITOP.
12. BoinyxeHHbIE KOJIeOaHUsI.
13. YpaBuenue ['amuinbrona-koou.
14. DnemenTsl TEOPUN paccesiHUA. J(narpaMMbl CKOPOCTEH.
B) OllCHOUHBIE MaTepHajbl TEKYIIEro KOHTPOJIS W IPOMEKYTOYHOH aTTecTalldu I10
JUCLUTUIMHE.
bank 3a1au 115 IpakTUUECKOM YacTH 3K3aMeHa 110 TeMaM MPAKTUYECKUX 3aHITHH.
Ilepeueny meopemuueckux 60npPoOcos O meopemuyeckoz2o 3aiema 6 3 cemecmpe:

1. Kondurypaunonsoe npocrpanctso. Ctenenu co6o/pl. KoHpurypaunun MexaHuueckomn
CHUCTEMBI.

2. Cucrema 00001meHHBIX KoopanHaAT. HeoqHO3HaYHOCTE BEIOOpA 0000IIEHHBIX KOOPAWHAT,
npeoOpa3oBaHusl KOOPIMHAT.

3. KoHpurypanmoHHoe mpocTpaHCTBO MPOCTEHIIIMX MOJIENIeH KIIaCCHUSCKONH MEXaHUKH
MaTepHalibHas TOUKa, CHCTEMa MaTepUAIbHBIX TOUEK, CUCTEMbI C TOJIOHOMHBIMH CBS3SIMH.

4. W3meHeHue KOH(DUTYpaIHil cO BpeMEHEM, PaCIIMPEHHOE KOH(PUTypaIMOHHOE
IPOCTPAHCTBO. TpPaeKTOpUH B KOH(PUTYPAIITHOHHOM IPOCTPAHCTBE.

5. IlonsTue o pu3nyecKkux BEITMUYMHAX KaK O PYHKIMOHAIAX TpaeKTopuil. JIokanbHbIE O
BpeMEHHU (U3UYECKUE BETMYUHBI KaK (QYHKIIMM KOHPUTypaluu U 0000IEHHONH CKOPOCTH.

6. CocrosiHHE KJIacCHYECKOH MEXaHUYECKOH CHCTEMBI.

7. Cummerpuu KOHGUryparoHHOro npoctpancTBa. [loHaTne pu3snueckn 3KBUBaICHTHBIX

KoHurypauuii. [Ipeo6pa3oBanust ciMMeTpHUH, SKBUBAJIEHTHbIE CUCTEMbI KOOPAMHAT.

[Tpumepsl Mozeneli ¢ pyHIaMEHTaTbHBIMU CUMMETPUSMU: OJHOPOAHOCTh IPOCTPAHCTBA.

9. Tlpumeps Mogenelt ¢ GyHIaMEHTATHLHBIMI CHMMETPHSIMH: U30TPOITHOCTH TIPOCTPAHCTBA.

10. OHOPOIHOCTH BPEMEHU U 3aMKHYTOCTh CUCTEMBI.

11. Cummerpus "anunes.

12. HempepbiBHBIE U OECKOHEYHO Majible MPEoO0pa3oBaHUsI CHMMETPHH.

13. YpaBuenus apmwkenwus. [locTynar o mo{4MHEHUN HCTHHHBIX TPASKTOPHHA ypaBHEHHSIM
BTOPOT'O TOPSAKA.

14. ITpumeps! ypaBHEHUN ABUKEHUS 3JIEMEHTAPHBIX MEXaHUUYECKUX CUCTEM, YPAaBHEHHUS
HeroTona.

15. Tperuii 3akoH HptoTOHA M cUMMeTpusi KOHGUTYPAaLIMOHHOTO MTPOCTPAHCTBA 3aMKHYTOM
CHUCTEMBI MaTEpUAJIbHBIX TOUEK.

16. 3amavya Komm anst ypaBHEHUH NBHKEHUS M IPUYNHHOCTH B KIIACCHYECKOW MEXaHHKE.

BoOoo~NoO~WNE
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https://moodle.tsu.ru/course/view.php?id=21888

17.
18.
19.
20.

21.
22.

23.
24.
25.
26.

217.
28.
29.
30.
31.
32.
33.
34.
35.

36.

10.

Oouiee penieHre ypaBHEHUN ABHYKEHHSI U 3aKOHBI COXPAHEHUSI.

Oynkius Jlarpanxa. [IpuHIUN HAUMEHBIIETO JEUCTBUA.

HeonnosnaynocTu B onpenenenuu GpyHkiuu Jlarpanxa.

3akoH npeoOpa3zoBanus GpyHkiuu Jlarpanxka npu npeoOpa3oBaHUK CHCTEMbI 0000IICHHBIX
KOOpJUHAT.

OcHoBHbIE NPUHIMIIBI TOcTpoeHUs! GyHkIMK Jlarpanxa.

[Tpumeps! moctpoenust pyHkiuu Jlarpanxka: cBoO6oaHas MaTepraibHas TOUKa, CUCTEMa
CBOOOJHBIX MaTEpUAJIbHBIX TOYEK.

@yukuusa Jlarpanika cucTeMbl B3aUMOJAEHCTBYIOINUX MAaTEPUAIIBHBIX TOYEK.

Oynkuus Jlarpanka cucteMbl MaTEpHAIbHBIX TOYEK B I10JI€ BHEIIHUX CHIL.

®ynkuus Jlarpanxa cucteMbl MaTEpUAIbHBIX TOUYEK C TOJJOHOMHBIMU CBA3SIMHU.
VYpasuenus Jlarpanxka. [lomyuenne ypaBHEHMI IBUKEHUS KaK CIEICTBUSA BAPUALIMOHHOTO
IIPUHLINIIA.

TpancopmanmoHHbIE CBOMCTBA ypaBHeHUH Jlarpamxa.

Kpurepwuii 3akoHa cCOXpaHEHUS B JIarpaHKeBOM (opMaliu3Me.

VYpasHenus Jlarpanka u npuMepsl 3aKOHOB COXPAHEHHUS Ul IPOCTENIINX MOJEIIEN
KJIACCHYECKOW MEXaHUKHU.

Bapuanus neficTBust npu HHGUHUTE3UMATBHOM IIPe0Opa30BaHUU KOH(PUTYPALIHOHHOTO
IIPOCTPAHCTBA.

Teopema Herep.

3aKOHbBI COXPAHEHHUs, COOTBETCTBYIOLINE (YHIAMEHTAIbHBIM CUMMETPHSIM: SHEPTUSL.
3aKOHBI COXpAaHEHUs, COOTBETCTBYIOLIME (DyHJaMEHTAIbHBIM CUMMETPHSIM: UMITYJIbC.
3aKOHBI COXPaHEHHsI, COOTBETCTBYIOIIHE (DYHIAMEHTAIBHBIM CHUMMETPHUSIM: MOMEHT
UMITyJIbCa.

[Ipumeps! pyHAaMEHTATBHBIX CUMMETPHUI U 3aKOHOB COXPAHEHHUS B IPOCTEUIINX
MEXaHUUYECKHUX CUCTEMAaX.

[TonsiTue ogHOMEpHOTO ABMKEHUA. TOUKM OBOPOTA, MOTEHIMANIbHAS  sIMa,
NOTEHIMAIbHBIN Oapbep, GUHUTHOE U UHPUHUTHOE IBUYKEHHUE.

Ilepeuens meopemuueckux 6onpocos os sxzamena 6 4 cemecmpe (1-11 cemecmp):
Kongurypaumnonnoe npocrpanctBo. Ctenenu cBo6oasl. KoHdurypanum mexanuueckon
cucteMmbl. Cucrema 0000111€HHBIX KoopArHAT. HeoTHO3HAYHOCTH BBIOOpA 0000IIEHHBIX
KOOp/MHAT, MpeoOpa3oBaHusl KOOPIUHAT.

Kondurypamnmonsoe npocTpaHCcTBO MPOCTEUIIINX MOJIETIEH KIIACCUYECKON MEXaHUKH:
MaTepHajabHas TOYKa, CHCTEMA MaTEpUAJIbHBIX TOUYEK, CUCTEMBI C TOJIOHOMHBIMH CBSI3SIMH.
N3menenne koHpUrypauuii co BpeMeHeM, paclIMpeHHOE KOH(UTYpallMOHHOE
MPOCTPAHCTBO. TPaeKTOpUH B KOH(UTYPALMOHHOM IPOCTPAHCTBE.

[TonsiTHE 0 pU3NUYECKUX BETUYMHAX KaK O QYHKIIMOHANAX TpaeKTopuil. JIokaapHbIE 1O
BpeMEHHU (pU3UYECKUE BETMUUHBI KaK (QYHKIIMHM KOHPUTypaluyu U 0000IEHHONH CKOPOCTH.
CumMeTpun KOH(pUTypalmOHHOTO pocTpaHcTBa. [IoHsATHE pU3NUYeCKH S5KBUBAJIEHTHBIX
KoHurypauuii. [lpeo6pa3oBanust cCHMMETpPUH, SKBUBAJIEHTHBIE CUCTEMBI KOOPIUHAT.
[Ipumepsl Mozenelt ¢ pyHIaMEHTaTbHBIMA CHUMMETPHUSIMU: OJJHOPOJIHOCTh TPOCTPAHCTBA,
M30TPONHOCTB IpocTpancTBa. OMHOPOAHOCTh BPEMEHH U 3aMKHYTOCTb CUCTEMBI.
Cummerpus [Nanumtes.

HenpepbiBHBIE 1 OECKOHEUHO MaJlble TPeoOpa3oBaHNs CUMMETPUH.

VYpaBHenus nuxkeHus. [locTynaT o HOJUYMHEHUN UCTUHHBIX TPACKTOPUHN YpaBHEHUSIM
BTOpOTO nopsiaka. [[puMeps! ypaBHEHUI 1BUKEHUS JIEMEHTAPHBIX MEXAHUYECKUX CHUCTEM,
ypaBHeHus HrroToHa.

3anavya Komm 115 ypaBHEHUH IBUKEHUS Y IPUYMHHOCTD B KJIIACCUYECKOW MEXaHUKE.
CocrosiHue KIIacCn4eCcKOM MEXaHUYECKON CUCTEMBI.

Oo1ee petieHne ypaBHEHUH IBUKEHUS U 3aKOHBI COXPaHEHUSI.

Oyuknusa Jlarpanxka. [IpuHnun Haumenbsmero neiucteusd. HeoqHo3HauyHOCTH B ONIpeesIEHUH
¢ynkuun Jlarpanka. 3akoH npeoOpa3oBanus GpyHKuuM Jlarpanxa rnpu npeoOpa3oBaHuu
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crcTeMbl 0000IIEHHBIX KoopArHAT. OCHOBHBIE TPUHLUIIBI TOCTPOEHUs PyHKIMU Jlarpanxka.
ITpumeps! noctpoenus pyHkuuu Jlarpanxka: cBo0oaHas MaTepraibHasi TOUKa, CHCTEMA
CcBOOOIHBIX MaTepuaibHbIX ToueK. OyHkuusa Jlarpanka cucTeMbl B3aUMOAEHCTBYIOLINX
MaTtepuanbHbIX ToYeK. Oynkuus Jlarpanka cUCTeMbl MATEPUAIIBHBIX TOYEK B I10JIE BHEITHUX
cwi. Oynkuus Jlarpanka cuCTeMbl MaTEPUAIBHBIX TOYEK C TOJIOHOMHBIMH CBS3SIMU.
VYpasuenus Jlarpanxka. [lomyuenne ypaBHEHMI IBUKEHUS KaK CIEICTBUS BAPUALIMOHHOTO
npuniuna. TpancopmanmonHbie CBOWCTBA ypaBHeHUH Jlarpanxa.

VYpasHenus Jlarpan:ka u npuMepsl 3aKOHOB COXPAHEHUS Ul IPOCTEHIINX MOJEIIEH
KJIaCCUYEeCKON MexaHuKH. KpuTepuii 3akoHa COXpaHEHUs B JIarpaHXeBOM (opMaiu3Me.
Teopema Herep. 3akoHbI cOXpaHEHHUs, COOTBETCTBYIOIINE (QYHIAMEHTAIbHBIM CUMMETPUSM:
SHEPrus, UMITYJIbC, MOMEHT UMIynbca. [IpruMeps! pyHIaMeHTaIbHBIX 3aKOHOB COXPaHEHUS
B IIPOCTEHMIINX MEXAaHUYECKUX CUCTEMAX.

dazoBoe mpocTpaHcTBO. PU3HYECKHE BEIUYHHBI B FTAMUIBTOHOBOM (pOpMaH3Me.
Oynkuus ['ammisrona. Ypasuenus ['amMumiibToHa. DKBUBAJICHTHOCTb JIATPAHKEBOTO U
raMHIJIbTOHOBOTO (hopMaimn3ma.

BapuanmoHHbIM DPUHIUI B TAMUIBTOHOBOM (popManusme.

Cko0Okwu Ilyaccona, nx anredpanveckue CBOWCTBA.

Kputepuii 3akoHa coXpaHEHUs! B TaMUJIbTOHOBOM (pOpMasn3Me.

Teopema Ilyaccona.

Kanonnueckue npeoOpa3oBaHus, 00LI1e CBOMCTBA.

Toueunbie u (ha30BbIC KAHOHHYECKHE TPEOOPaA30OBaAHUSI.

OnHOMepHOe IBUXKEHHE, TOUKH [TOBOPOTA, ((MHUTHOE U MHPUHUTHOE IBUKEHUE, IEPHO
KOJIEOaHUH.

[Ipobnema AByX Ten U ABMKEHHE B LIeHTpajlibHOM noJje. IlpuBenennas macca.
LlenTpasbHOE TIOJIE: CHMMETPHH 33J]a4i, COXPAHSIOIIUECS BETHIUHBI, () (HeKTHBHAS
IIOTEHLIMAJIbHAas SHEPTUs.

Pemrenue ypaBHeHMI IBMKEHUS JIJIs1 MATEPUAIBHOM TOYKU B IIEHTPAIBHOM I10JIE€ 00IIEro
BHUJA. Y CIOBHS 3aMKHYTOCTH TPACKTOPHUH. Y CIIOBUSA MTaJICHUS B LICHTP.

3anava Keruepa, cinyuail nputsokenus. ['eometpus TpaekTopuil.

3anaya Keruepa, ciayyail OTTaJIKUBaHUS.

[Tonoxxenue paBHoBecus. ['apMmoHMUecKOe PUOINKEHNE B 3aMKHYTOI cHCTEME.
CB000/1HBIE TApMOHUYECKHE KOJIeOaHus, HOpMaJIbHbIE KOOPIMHATBI, YaCTOTHl HOPMaJIbHbIX
KOJIEOaHUH.

I"apmoHnueckoe npuOIMKEHNE B HECTAIIMOHAPHBIX MOJIENSIX, OCHOBHBIE THITHI BHELITHUX
BO3JICHCTBUM.

Konebanus noa nefcTBrEeM BHEIIHEH CHIIbI, PE30HAHC.

Konebanus non aeiicTBueM AUCCUTIALINN, IEPUOINYECKOE U allEpUOANYECKOE 3aTyXaHHe.
JlelicTBue Kak (QyHKIUS KOOP/MHAT.

[Ipon3BoaHBIE 1EHCTBUS IO TPAHUYHBIM TOYKaM TPACKTOPHUH.

VYpaBuenue ['amunbrona--Skoou. [Tonuelii uaTerpan ypasHenus I'amMunbrona--Skoou.
[Tonublit uaTerpan ypasuenus ['amumibroHa--sIko0u 1 MHTErpUpPOBaHUE YPaBHEHUN
I'amunbTOHA.

CranuonapHoe ypaBHeHue ['amunbToHa--Sk00H. YacTHBIE HHTETPAJIbI YpaBHEHUS
I'amunbTOHA--SIKOOU M 3aKOHBI COXPaHEHHS.

Meton pa3neneHus nepeMeHHbIX B Teopun ['amunpToHa--Ako6u. [Ipumeps! paznenenus
MEPEMEHHBIX: JIeKapTOBbI, Cheprudeckre KOOPAUHATHI.

OnTrKo--MeXaHN4eCKasl aHaJIOTHsl.

ITonsATHE 0 3aa4€e paccesHUs, 3aKOHbI COXPAHECHUS B 33/1a4€ PACCEIHMUS.

CBs13b MEXy JI-CHCTEMOM U I[-CUCTEMOM B TEOPUU PACCESTHUS.

CrnionTansbli pacniaz. /luarpaMmsl pacnaja.

DddekTuBHOE CEUCHNE PACCESTHUS.

VYipyrue CTOJIKHOBEHUS.



46. ®opmyna Pesepdopnaa.

r) MeTtoauyeckue yKka3aHus 0 OPraHU3aIMKA CAMOCTOSATEILHON pabOThI CTYICHTOB.
CamocrosTenbHas padoTa CTyIeHTa BKIIOYAET:

—yriyOJIeHHOE TEOpPETHYECKOe HM3yUeHHE pa3/ieloB Kypca MpU MOArOTOBKE K JIEKIUOHHBIM M
IPAKTUYECKUM 3aHATHIM;

—MOJrOTOBKY K OOCYXXJIEHUIO MaTepHala, B TOM YHCIE CAMOCTOSITENbHBIM MOUCK HEOOXOIUMBIX
MCTOYHUKOB MH(POpPMAINH, BKIIIOUas Hay4YHO-00pa3oBaTeIbHbIe pecypchl cetu HTepHeT;

—IOJTrOTOBKY K aTTECTaLUH.
Jiist 5 PeKTHBHOTO OCBOCHUS AUCHUILTMHBI CTYICHTaM PEKOMEHIyeTCs:

No o AW

® [10CIIE JIEKIIUU MPOCMOTPETh U 00IyMaTh TEKCT KOHcHekTa (15 Munyr);

® HaKaHyHE CJIeAYIoIIeH JEKIIMA BCIOMHUTh MaTepuall npeapiaymiei (15 MunyT);

® U3y4YeHHE TEOPETHUYECKOro MaTepuaya Mo MOCOOMIO JIEKTOpa, Y4eOHHKAM U KOHCHEKTY
(1 gac B HemeIO);

® [IOATOTOBKA K MPAaKTUYECKOMY 3aHATHUIO (2 yaca B HEJIEINIO);

e paborta c nuTepatypoii (1 yac B Hezlemro).

12. llepeuens y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:
Teoperuueckas ¢usuka T. 1 (Mexanuka): [yueOHoe mocobue ais Gu3nuecKux
cnenmanbHocTel yauBepcuteToB] : B 10 1. JI.JI. Jlanmay, E.M. Jludmm ; mox pex. JLIL.
ITutaeBckoro. Mocksa : duzmariur , 2012. 493 c.
K. T'onacreitn. Knaccuueckas mexanuka. M. : Hayka , 1975. 416 c.
J1. Tep Xaap. OcHOBBI raMIIIBTOHOBOM MexaHuku. M. : Hayka , 1974. 222 c.
UM. I'enbpang, A.B. Domun, Bapuanuonnoe ucuncnenne. M. : @uzmatout , 1961. 228 c.

K. Jlanuom, Bapuanuonssle npuHunsl Mexanuku. M. : Mup , 1965. 408 c.

@.P. N'antmaxep, Jlekuu no ananutuueckoi Mmexanuke. M. : @usmarnut , 2002. 262 c.
I'.JI. Kotkun, B.I'. Cep6o, COopHUK 3a1a4 10 Kiaccuyeckoit mexanuke. Mxesck : HUL]
"Perynspnas u xaotudeckas nuHamuka’ , 2001. 352 c.

E.C. [Isatanukwuii, H.M. Tpyxan, F0.11. Xanykaes, I'.H. SIkoBenko. COOpHUK 33124
noaHanuTH4eckot mexanuke. M. : Hayka. ®usmatiut , 2002. 396 c.

0) IOTIOJHUTEIbHAS JIUTEPATYpa:
C. JI. JIaxoBuu. ®opmanusm Jlarpanxa (CoopHuK 3a1a4u U ynpaxHenuit) Tomck. 2001. 50 c.
H. 1O. KaparaeBa. ®opmanu3m ['aMuiibTOHAa 1 OCHOBHBIE MOJIENIH KJIACCHUECKOM MEXaHUKHU
(Cbophuk 3anau u ynpaxuenuit). Tomck. 2001. 63 c.
Teopernueckas MexaHuka. DJIEKTpOHHbIN pecypc [29 kuur B pdf-popmare]. Mocksa: HUL]
"Perynsapnas u xaornueckas quHamuka" , 2001. 1 CD-ROM. (Coaepx.: Teopetnueckas
Mexanuka. T. 1,2 / I1. Annens. [{lunamudeckue cuctemsl / 1. bupkrod. Jlekiuu mo
teopernyeckoit mexanuke. T. 1,2 / III. K. ne 11 Bame-Ilyccen. Jlekuuu no aHaauTu4deckoi
Mexanuke / @. P. M'aatmaxep. Knaccuueckas mexanuka / I'. ['onacteit u nip.)
BapuanunonHoe vcuucienre U BapualiOHHbIE IPUHLUIIBI DJIEKTPOHHBIHN pecypc : [20 KHUTr
B PDF-dopmare] Mockga : PX] , 2005. 1 snextpos. onT. auck. (Comepx.: ApHOIB,
Bnagumup Uropesuy; bupkrod, Jxopmxk IsBun; bumomn, P. JI.; Kpurrennen, P;
lNantmaxep, @enukc Pysumosuy; ['puddurce, @umnun; I'pomon, J.; Knunrenbepr, B.;
Meiiep, B.; Kapran, Aupu; KpacnHoB, Muxaun JleonteeBny; MakapeHko, I'puropuii
Nanosuy; Kucenes, Anexcanap MBanosuy; Jlanmom, Kopuenunyc; Ilapc, JI. A.; Tlonak,
JleB ComomonoBud 1908-2002; Pextopuc, Kapen; Pynn, Xauno; Cunr, [Ix. JI.; Crepubepr,
C.; Tarapunos, Spocinas BeceBonogosuy; Yurrekep, OamyHa Tenop; PomeHko, AHATOINN
Tumodeeruy; [{nad, JleB AxoBneBud; Dnbcromsll, JIeB IpHECTOBHY)
Apnosp B.M. Marematndeckue METOJIbI KJIACCUYECKON MEXaHUKU: Y 4eOHOE mocooue st
CTyIeHTOB yHUBepcuTeToB. M.: Hayka, 1974. 431 c.



13. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMIIEH3UOHHOE U CBOOOIHO PacCIpOCTPaHIEMOE ITPOrpaMMHOE 00eCIIeUeHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bito4aeT MmpHIOKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook); cuctembl
KOMIThbIOTEpHOM BEPCTKHU LaTex;

— my0anyHO AOCTynHBIE oOnaunbie TexHonoruu (Google Docs, Slnnexc Auck u T.1.).

0) nHpOPMAITMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi OoubmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHAas o6ubnuoreka (penozurtopwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 3BC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AyauTtopun Uil IPOBEICHUS 3aHATUH JIEKIMOHHOTO THUIIA.

Aynuropun g NPOBENEHUS NMPAKTUYECKUX 3aHATHM, UHAMBUAYAJIBHBIX U TPYIIIOBBIX
KOHCYJIBTALIMM, TEKYILEr0 KOHTPOJIS U IIPOMEXKYTOYHOU aTTECTALUH.

ITomemieHust U1 caMOCTOSITENILHONW paboThI, OCHAIEHHbIE KOMIIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMALMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.

15. Undopmanus o paspadorunkax

JIsixoBuu Cemen JleoHuoBHY, AOKTOp (PM3MKO-MaTeMaTHYECKHX HayK, mpodeccop,
kadenpa kBaHTOBOM TeopuH noust pusudeckoro daxynprera TI'Y, 3aBeayromumii kagenpoi.
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