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IIporpamMa BCTYNUTEIBLHOI0 IK3aMeHa
JJIsl MOCTYNAOIIMX B IOKTOPAHTYPY
Ha rpyniny o0pa3oBaTebHbIX NPOrpaMm
D093 - «kMexaHuKa»

1. O01mue moJ1o;KeHus.

1. Ilporpamma coctaBiieHa B cooTBeTcTBUU ¢ [Ipukazom Munucrtpa obpazoBaHus u
Hayku Pecny6mmku Kazaxcran ot 31 oxtsi0pst 2018 romga Ne 600 «O6 yrBepkaennn TUmoBsix
npaBuiI IIpUeMa Ha 0Oy4eHUe B OpraHU3aluu 00pa30BaHMs, peaIn3yIone 00pa3oBaTeIbHbIC
IPOTPaMMBI BBICILIETO M MTOCIIEBY30BCKOTO 00pa3oBaHus» (aajee — TUIIOBBIE MTPaBHIIA).

2. BeTynuTenbHBIN 9K3aMeH B JOKTOPAHTYPY COCTOHMT M3 HAlMCAHUs 3CCE, CIa4H TecTa
Ha FOTOBHOCTH K 00yuYeHUI0 B JokTopaHType (daree - TI'O), 3x3aMeHa mo npopuiiro rpymnmbl
00pa3oBaTeNbHBIX IPOrPaMM U coOece10BaHUsI.

Biaok Baaasl

1. Dcce 10

2. TecT Ha TOTOBHOCTPH K OOYUYEHUIO B
JIOKTOPAaHType 30

3. DK3aMeH 1o NpouIIio rpyHbl

00pa30BaTeIbHOM MPOTPaMMBbI 40
4. CobecenoBanue 20
Bcero npoxonHoit 100/75

3. HpOZ[OJ'I)KI/ITCJ'ILHOCTB BCTYIUTCIBHOI'O 3K3aMCHA - 4 qgaca, B TCUCHHUC KOTOPBIX
HOCTyrIaIOIJ_II/Iﬁ IUmeT 95CCC, MPOXOAUT TCECT HA TOTOBHOCTH K O6y‘-ICHI/IIO B
JOKTOPAHTYPEC, OTBCHACT HaA Z-)HCKTpOHHBIﬁ 3K3aMEHAIIMOHHBIN ouer. COGCCCI{OB&HI/IC
IMPOBOAUTCS Ha Oaze BYy3a 10 BCTYNUTCIIBHOI'O SK3aMCHa.

2. ITopsaiok npoBeeHUsI BCTYNUTEIBLHOI0 IK3aMeHa.

1. Iloctynatomue B JOKTOpPaHTYpy Ha Trpymnmy oOpa3zoBareibHbIX mporpamMm D093 -
«Mexanuka» TUIIyT TpodsieMHoe / TemaTudeckoe scce. O0veM scce — He mMeHee 250-300
CJIOB.

2. DIIEKTPOHHBIN K3aMEHAITMOHHBIA OUJIET COCTOUT U3 3 BOIPOCOB.



IlepeyeHb dK3aMeHANMOHHBIX TEM
Hucyunauna «Teopemuueckasa mexanuka»

1. IIpeamer TeopeTM4YecKOll MeXaHMKHM, OCHOBHbIC IIOHAATHSI W OIpeJe/ICHHS.
Kunemaruka touku u TBepinoro tena. CrocoObl 3amaHus ABMKeHUs Toukd. CKOpocTh U
YCKOpEHUE B KPUBOJIMHEHHOM ABW)XEHUU. Pa3nokeHHe yCKOpPEHMsI IO OCSM €CTECTBEHHOI'O
TpeXrpaHHUKA.

2. Mexanuyeckasi cucrema. [locrynarenbHoe ABM)KEHHE aOCOJIOTHO TBEPIOTO Teja.
BpamarensHoe ABMkeHHE aOCONIOTHO TBEPIOrO Teja BOKPYT HEMOJBIKHOM ocH. YTriioBas
CKOPOCTh U yrioBoe yckopeHue. CKOpOCTHM U yCKOpPEHHMS! TOYEK IPU BPALLlEHUU TBEPIOTO
Tena.

3. Ilnockomapa/uiejibHOe [BH:KeHHe a0CoJIOTHO TBepaoro Ttenaa. Ckopoctn
YCKOpPEHUS TOUYEK MI0CKON GUrypsl. MrHOBEHHBIE [IEHTPBI CKOPOCTEH U YCKOPEHUH.

4. JIBH:KeHHMe TBepAOro TeJa OKO0JI0 HEeMOABMKHOM TOYKH. YTIbl Dilnepa.
Kunemarnyeckue ypaBHeHus Oinepa. Teopema Oiinepa — [lamamGepa. Ckopoctu u
YCKOPEHUS TOUYEK TeJla, ABHXKYIIErocs OKOJIO HEMOABUKHON TOUKH.

5. Cuo:xkHoe ABUKeHHe TBepAoro teja. [IpuBeneHne cucTeMbl CKONB3SIINX BEKTOPOB.
['maBHBIA BEKTOp M TJIaBHBII MOMEHT. MHBapHaHThl NPHUBEACHUS CUCTEMBI CKOJIb3SIIMX
BEKTOPOB. BUHT.

6. JlBu:keHue cB0oOOAHOro TBepaoro tena. Teopema Illans. Cxkopoctu W yCKOpeHHUs
TOYEK CBOOOTHOTO TBEPAOIO TEla.

7. CnoxHoe IBHKeHHe TOYKH. AOCOJIIOTHOE, OTHOCUTENIBHOE, [IEPEHOCHOE JIBUXKEHUE.
Teopema o cioxenuu ckopocrei. Teopema Kopuonuca.

8. OcHoBHBbIE ompeaeleHUs] U AKCHOMBI CTATHKH. MOMEHT CHIJIBI OTHOCHUTEIBHO
1eHTpa. MOMEHT CHJIbI OTHOCUTENBHO OCH.

9. Cucrema CXOASIIUXCHA CHWJI. YCIOBHS DPABHOBECHS CHCTEMBI CXOJISIIMXCS CHIL.
CucreMa mapajieNbHbIX CHIJI. YCIIOBUS PaBHOBECHS, DKBUBAJICHTHBIE YCIIOBUS PAaBHOBECHS.
[enTp TsKECTH. METOIbI HAX0XKICHUS LIEHTPA Macc.

10. Teopus nap. Cuctema cuil, IPOU3BOJIBHO PACHOJIOKEHHBIX B IPOCTPAHCTBE. Y CIOBUS
paBHOBECHS JIJIs pa3IMYHbIX cucTeM cuil. CTaTUYECKH HEONPEIEIEHHbIE CHUCTEMBI.

11. /ImHaMuKa TOYKHM U CHCTeMbl MaTepUAJIbHBIX TOYeK. [IpsMonnHeiinbie kKonebanus
TOYKHM (TapMOHUYECKHE, 3aTyXarollue, BbIHYXJAeHHbIE). Juddepennunanbupie ypaBHEHUs
JIBUKEHHS] CHCTEMbl MaTEPUAIIbHBIX TOUEK.

12. O6umue TeopemMbl TMHAMHKHU TOYKH. OCHOBHBIC TUHAMUYECKHE BETMUYUHBI CHCTEMBI.
OO111e TeopeMbl TUHAMHUKH CUCTEMBI.

13. Buapbl cBs3eil. DneMeHTapHas padoTa cuiibl. PaboTa CHITBI TSKECTH, CHITBI YITPYTOCTH,
cuiibl TpeHusl. OCHOBHBIE ITOHATHS.

14. BuprtyanabHble 1 HCTHHHBIE NepeMenieHusi. Bapuanus koopaunat. Yucno crenenei
CBOOO/IBI.

15. O0001IeHHbIE KOOPAMHATHI, CKOPOCTH U CHJIbI. YCIIOBUS, HaJaraeéMple CBS3sSMU Ha
BapHalMy KoopauHaT. [IpyHIMI BO3MOXKHBIX IEPEMEILIEHUH.

16. Mpuauun Jdanam6epa. OOmue Teopembl, BHIBOIMMBIE W3 TpuHImMIa JlamamOepa.
[Mpuniun lanambepa-Jlarpanxa.

17. Meroa muoxuteneii Jlarpan:ka. Ypauenus Jlarpamxka 1-ro poga. 'onoHoMHBIE U
HETOJIOHOMHBIE cucTeMbl. OmnpeneneHne peakuuil ¢ MoMouplo ypaBHeHui Jlarpamwxka 1-ro
pona.

18. Ypasuenus Jlarpan:ka |l pona. YpasHenus Jlarpanxka ast cucTeMbl, HaXOASAIIEHCS
MoJ ACUCTBUEM MOTEHIHAIBHBIX cril. DyHkuus Jlarpanxka. IHTerpan sHeprumu.

19. Iukauyeckne KOOpAUMHATBHI. MeToa urHopupoBaHus kKoopauHaT. PyHkius Payca.
VpaBuenus Payca. [{luknmdyeckuili ”HTErpa.



20. Kanonnueckue ypaBHeHusi. KaHonmueckue mpeoOpa3zoBanms. IIpenmyiectsa
KAaHOHMYECKUX YPaBHEHUM.

21. T'eomerpusi Mmacc. Teopema I'witrenca-1lITeitnepa. MOMEHT MHEPIIUM OTHOCHTEIIBHO
nepeceKarImxcs ocei. TeH30p U dJUIMIICOUT MHEPLUU. | TaBHbIE OCH MHEPLIUH.

22. IluddepeHunanbHble YPaBHEHUsSI BPAIATEJbHOr0 IBHKEHHUsI TBEpPAOro TeJia.
Jasnenue Ha ock. [InockonapaiiensHoe ABHKEHHE a0COTIOTHO TBEPOTO TEa.

23. /IBu:keHUe a0COJIOTHO TBEPAOro Teja, HMEIOLIero OJHY HeNMOJABHMKHYI0 TOYKY.
OcHoBHbIE TMHaMUYeckue BennuuHbl. Teopembl Kenura. lunamuueckue ypaBHeHus Ditiepa.

24. O0masi NOCTAHOBKA 3aJa4yd O [IBHKEHUHM TSKEJIOro TBepAOro Teja ¢
HeNoABM:KHOM Toukoi. Jlupdepenuuanpupie ypaBHEHUs ABIDKEHHs. YacTHble ciydau
MHTETpUPOBAHMS: ciydan Diliepa, Jlarpanka, KoBaneBckoid.

25. Kanonnveckasi Teopusi Bo3MylueHuil. Ilepemennsie Jlemone, Amnmyaiie.
IlepemenHbIe AECTBUE-YTO.

Jucyunauna «Mexanuxka cniouwiHoil cpeov)

1. Tlpenmer MeXaHHKH CIIONIHOW cpeabl, OCHOBHBIE MPO00JIeMbI H Pa3HO0OPa3us ee
npujoxkeHuil. Pasnuunble cBoOWCTBa TBEPABIX, XKUAKUX M razooOpasHbIX Tei. I'umnoresa
CIUIOIIHOCTH.

2. DJyieMeHTbI T€H30PHOro McuuciaeHust U aHaiau3a. OcHoBHblE nuddepeHInaNIbHbIC
orepanuy HaJl TEH30paMu. [ pagueHT, IuBepreHuus, poTop, Jariacuas.

3. KuHemaTuka CIUIOIIHOW cpeabl. YpaBHEHUS IBW)KCHUS YaCTHUI[ CIUIOIIHOW CPEJbI.
Metonp! Jlarpanka u Oiepa U3y4eHHs IBMKEHUS CIUIOLIHOM CpPENbl M UX B3aUMOCBSI3b.
CkasiipHble ¥ BEKTOPHBIE IIOJISI U UX OCHOBHBIE XapaKTEPUCTUKH. TpaekTopus, JIMHUS TOKA,
BUXpeBas JMHUSA U uxX aupdepeHumanbHble ypaBHeHus. Ctpys, TpyOka Toka, BHXpeBas
TpyOKa.

4. Teopuss pnepopmanmii. KodppuuueHT OTHOCUTENBHOTO yIIMHEHUs. TeH3op
nepopmanuii. ['eomerprueckuil CMbICT €ro KOMIOHEHT. MIHBapuaHThl TeH30pa JedopMalini.
Koadduunenr ob6beMHOro pacummpeHus. YciaoBue coBMmecTHocTH aedopmanuif. Tenzop
ckopocteit nepopmanuit. Dopmyna u reopema Komu-I'enpmronsia.

5. OcHOBHBIE TeOpeMa U YPaBHEeHHe IMHAMUKH CILIOIIHOI cpeabl. Macca. InoTHOCTD
cpelbpl. 3aKOH COXpaHEHUs Macchl. YpaBHEHHE HEPa3pbIBHOCTH M MepeMeHHBIX Jlarpanixka u
Olinepa. MaccoBble U MOBEpXHOCTHbIE cHIIbl. TeH3op HampsbkeHuid. Teopema 00 M3MeHeHUN
KOJIMUECTBA JIBU)KEHUS CPEbl. Y PaBHEHUSI TUHAMUKH B “HANPSKEHUAX .

6. YpaBHeHusi paBHOBecHsl cpeibl. TeopemMa 00 M3MEHEHHMH KMHETUYECKOTO MOMEHTa
cpeapl. CHMMETpPUUYHBIM U HECHMMETPUUHBIN TeH30pa HanpshkeHuid. Kunetndeckast sHeprusl.
Teopema 00 U3MEHEHUHN KMHETHUECKOW SHEPTUU CPEJIbI.

7. Kuaaccuyeckne Mojaeau CIUVIOMIHBIX cpea. Monens uAcaTbHOW HEC)KUMaeMOU
KHUJIKOCTH. YpaBHeHHs Oiinepa. Mojenb HJleaIbHOTO ra3a Npu OapOTPOIHOM IpOLEcce.
Mogenps BSI3KOM HEeC:)KMMaeMou >KuAkocTh. YpaBHeHus: HaBee — Ctokca. Mojenb BSI3KOTO
rasa. [lonnas cucrema ypaBHEHUH.

8. Mopneanb ynmpyroro Teja. YpaBHEHUS COCTOSIHHS IS HW30TEPMHUYECKUX H
annabaTudyeckux mporeccoB M 00o00meHHbIH 3akoH ['yka. IlomHast cucTtemMa OCHOBHBIX
YpPaBHEHUI JTMHEHHON TEOpUM ynpyroctd. YpaBHeHHus Jlame. Mozenbs TepMOynpyroro Tena.
3akoH ['yka ¢ ydyerom TemIepaTypHBIX HamnpspDkeHU. Monaens MaeaabHOro IJIacTHYECKOTO
Tena.

Mucyunauna «Mexanuka rcudxkocmu u 2aza»
1. OcHoBBI THAPOCTATHKH. YPaBHEHUS PABHOBECHS JKUJIKOCTEH U ra3oB. PaBHOBecue B

II0JIE CHJI TSDKECTU. PaBHOBECHE OHOPOAHON HEC)KUMAEMOU TsKEION )KUIKOCTU. PaBHOBECHe
COBEPIIECHHOTO Ta3a B MOJIE CUJI TSHKECTH. 3aKOH ApXUMena.



2. OOmas Teopusi ABUKEHUST HIAEATbHBIX KUAKOCTEH M ra3za. YpaBHEHUS JTBUKCHUS
uneanbHoil cpeasl B popme I'pomexn-Jlemba. Teopema u mHTerpan bepnymmm. IIpumepst
MIPUJIOKEHUS nHTerpana bepnyiu.

3. YpaBHeHHe JHepPruM TMPpH aIUA0ATHYECKOM [BHKEHHH HW/IeaJIbHOI0 ra3a.
Onranbnus. MHTErpan sHeprum m ero npuioxeHue. CKOPOCTb PACIPOCTPAHEHUS MaibIX
BO3MYILEHUN B ujeanbHOM raze. CkopocTh 3Byka. @opmyisl Hetotona u Jlamumaca. Yucno
Maxa.

4. OpHOMepHOe CTAMOHAPHOE JABUKeHHE H/1eaJbHOI0 ra3a mo Tpyde nepeMeHHOro
cedyeHmsi. DiieMeHTapHas Teopusi coruia JlaBanda. [IpuMep miockol cTanmoHapHOM yJIapHOM
BOJIHBL. YpaBHeHue [ toronuo.

5. be3BuxpeBoe JBHKeHHe HAealbHOH cpeabl. [loreHnman ckopocted. MHTErpan
Jlarpamx-Komm. Ilnockoe 0e3BUXpEBBIE ABMKECHUE HACATBHOW HECKUMACMOW KUIKOCTH.
Oyuknus Toka. [Ipumenenne reopeMbl GyHKINN KOMIUIEKCHBIX IIepeMeHHbIX. KomriekcHbI
noteHuuan. [IpuMepsl MpoCTENIINX TEYEHU M.

6. JlunamMuka BsI3KOii HeCKHMaeMol JKuakocTu. YpaBHeHue Haewe- Crokca
JTMHAMUKU BSI3KOU JKUJIKOCTU B O€3pa3MepHBIX MEPEeMEHHBIX. be3pazMepHbie mapaMeTphl U UxX
cMmeicit. Yucno PeliHonbaca.

7. JIBUM:KeHHE BS3KOI HeC:KHUMAaeMOH KUIKOCTH B Kpyruoii Tpyoe. 3akon I[lyaseitns.
[Tpumepsl mpocTelIuX TeueHu Mpu ManbiXx uyuciax PeliHonbaca. OcoOEHHOCTH TEUYEHHS
npu Oonbiux uucnax PeitHonpaca. [loHsTne o morpanuyHOM cioe. YpaBHeHus [Ipannris.
3anaua bnasuyca.

8. JlamuHapuble W TypOyJieHTHble [BH:KeHHMA. OmnbiTr PeifHonmpaca. YpaBHeHHe
Pefinonbaca ocpeanenHoro typOynentHoro nsuxenus. @opmyna byccunecka. ['mmotesa
[Mpanarns. O630p APYTHX MOIYIMIIMPHYECKUX TEOPUU TYPOYJICHTHOCTH.

Mucyunauna «Mexanuxa degpopmupyemozo meepoozo mena»

1. CsoiictBa wu3oTponuu u  aHuzorponuu. [lunuHzapudeckas aHU30TPOMMSL.
Cdepuueckast aHU30TpOMNHS.

2. OcHoBHBIe 3a7ayu Teopuu ymnpyroctu. [locTaHoBKa 3amad JTUHEHHOW TEOPHH
YIPYTOCTH B HAIPSDKCHUAX U IepeMelleHusX. YpaBHeHus Jlame u benpTpamu- Murtuesa.
[IpencraBnenue perieHust ypaBHeHus: jame B ¢opmax Ilonkosuua-HeiiOepa u bByccuneka —
I'anepkuna. Ilpunuun Cen-Benana. ®dynkumsa HanpspkeHuid. 3agada O TOJCTOCTEHHBIX
TpyOax.

3. YpaBHenue Knaneiipona u TeopeMa eAMHCTBEHHOCTH pPeLIeHUs] OCHOBHBIX 3aj1a4
JIMHeHOi Teopum ynpyroctu. Teopema B3auMHOCTH bertn. TeHszop BmmsHua. Teopema
Makcsemta. IloreHumansl Teopuu ympyroctu. OmpeneneHue moas IEPEMELICHU 10
3alaHHBIM BHEIIHMM CHJIaM M BEKTOPOM IEPEMEIICHWH Ha IOBEPXHOCTH Tena.
Bapuannonnsie metozas! Putia u byonosa — ['anepkuna.

4. Tlmockme 3agaum Teopuu ynpyroctu. UMx Buapl. DyHKIUS HanpsokeHUH Opu.
KommuiekcHOe  IpeiacTaBlI€HME  BEKTOpa  CMELICHMs, TEH30pa  HANpsDKEHUH U
Oourapmonnyeckoil pyHkuuu. 3agada o xecTkoM mTamme. 3anava ['epua o cxarum ynpyrux
TeJl.

5. OcHOBHBIE COOTHOLIEHMS] MOMEHTHOI Teopuu ynpyroctu. H@exTsl MOMEHTHBIX
HAIpsDKEHUHM B JIMHEMHON TeopuM ynpyroctu. OCHOBBI TEOPHUM MarHUTOYIPYrOCTH U
TepMOyNpyroctd. (OCHOBHBIE TIOHATHS TEPMOBSI3KOYIPYTOCTH. YCJIOBHS IPOYHOCTH.
JlnnrensHas MPOYHOCTh. 3aKOHBI COCTOSIHUS HeENMHEHHo-ynpyroro tena. lIpencrasnenue
3aKOHA COCTOSIHMS KBAaJPAaTUYHBIM TPEXWICHOM. 3aKOH cocTostHUusI Mypharana. [locranoBka
3a/1a4 ¥ OCHOBHBIE PE3YJIbTAThI TEOPUH YIIPYTUX BOJIH.

6. Moaeab HIeaIbHO IUIACTHYECKOro Tesa. [IoBepXHOCTH HarpyKeHHsl U TEKy4eCTH.
Ocrarounsle 1actuueckue nepopmauuu. Ilpocreiimme koHKpeTHble Monenu. [loHsTHA
IIPOCTOTO U CJIOXKHOTO HArpy>KEHUM. Y CIIOBUS IUNIACTUYHOCTH.



7. 3akoHbl 00pa3oBaHUs IJIACTHYECKHUX JedopManmid. ACCONMHPOBAHHBIN 3aKOH.
Teopuss Teuenus. JledopmanMoOHHBIE TEOPHHM IUIACTHYHOCTH. MeETOH YIPYrHX pelIeHHH.
Mogenb mIacTU4ecKoi Cpebl ¢ YIIPOUYHEHUEM.

8. Ilnockue 3aga4M TEOPUHU MIACTUYHOCTH. JIMHNU cKoNbxkeHuss. OCHOBHBIE CBOMCTBA
JVHUN CKOJIBXEHUS. 3a/lauya 0 KPYUEHUHN CTEpP)KHEH ¢ HAJIMYMEM IUIaCTUYECKUX o0acTeil.

9. MHocrtynar yCTOWYMBOCTHM H €ro NPWIOKEHHUS B TEOPHUU NJIACTHYHOCTH M
N0JI3y4eCTH MaTepraoB. Moeau CI0KHBIX CPeLl.

10. ITpounocty u pa3pymeHue. Knaccuyeckue Teopuu HpodHocTH. Mojens Tena ¢
TpemuHamu. Kputepunm paspymenus. Mexanuka TpeluH. MexaHuka pacCessHHOTIO
paspylleHHUs.
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