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IIporpaMmma BCTYNHMTEJIbHOI0 3K3aMeHa
JJI MOCTYNAKIIUX B IOKTOPAHTYPY
Ha Ipyniy o0pa3oBaTe/ibHbIX POrpaMm
D093 - «MexaHuka»

|. O0mue noJ1oxkeHU
1. Ilporpamma cocTaBiieHa B cOOTBeTCTBUH ¢ [Ipukazom MunHCTpa 00pa3oBaHus U HAYKH
PecniyOnuku Kazaxcran ot 31 oxTs6ps 2018 roma Ne 600 «O6 yrBepxkaeHnn THIOBBIX paBHII
npreMa Ha oOy4eHHe B OpraHN3allui 00pa30BaHMsl, peaTu3yronre 00pa3oBaTebHbIC TPOTPaMMBI
BBICIIIETO U TTOCJIEBY30BCKOTO 00pa3oBaHus» (nanee — TUTIOBBIE TIPAaBHIIA).
2. BerynurtenbHbINM 3K3aMeH B IOKTOPAHTYPY COCTOUT U3 coOeceI0BaHus, HAlTMCAHUS ICCe
M DK3aMEHa 10 TPOQIITIO TPYIIIEI 00pPa30BaTEIBHBIX MIPOTPAMM.

biok bannel
1. CobGecenoBauue 30
2. Dcce 20
3. Dk3ameH 1o mpoduITio TPyIIbl 00pa30BaTEIbHBIX MPOTPAMM 50
Bcero / mpoxoaHoii 100/75

4, HpOI[OJ'DKI/ITCJ'IBHOCTI) BCTYIIUTCIBHOI'O 3K3aM€HaA - 3 uaca 10 MHHYT, B TCUCHUE KOTOPBIX
HOCTyrIaIOI_HI/Iﬁ NUImEeT 3CCE, O0TBCYACT Ha 3J'I€KTpOHHBII71 9K3aMEHAIlMOHHBIN oumer.
CO6€C€I[OB3HI/IC IMPOBOJUTCA HA baze By3a 10 BCTYIIUTCIBHOI'O SK3aMCHa.

Il. ITopsinok npoBeieHUs] BCTYNUTEILHOI0 IK3aMeHa

1. Tlocrynaromue B JOKTOPaHTYpy Ha rpymmy oOpa3oBaTenbHbIX mporpamm D093-Mexanuka
MUIIYT npobieMHoe / TemaTuueckoe acce. OobeM acce — He MmeHee 250 cIoB.

Lenp ncce — ompenenuth ypOBEHb AHATUTHYECKUX M TBOPYECKHX CHOCOOHOCTEH,
BBIPOKEHHBIX B YMEHUU BBICTpaNBaTh COOCTBEHHYIO apryMEHTAIIMIO Ha OCHOBE TEOPETHYECKHUX
3HAHUM, COIUATIBHOTO U JINYHOTO OTIBITA.

Bugsl acce:

— MOTHUBAIMOHHOE ACCE C PACKPBITHEM MOOYAUTETbHBIX MOTUBOB K HCCIIEI0BATENbCKON
JIeSATEIIbHOCTH,

— Hay4yHO-aHAJIUTHYECKOe 3cce C OOOCHOBAaHUEM aKTYalbHOCTH M METOJIOJIOTUH
IUIAHUPYEMOT'O UCCIIENOBAHMUS;

— mpoOieMHOe/TeMaTHIeCcKOe 3¢Ce, OTPAKAIOIIee Pa3INYHbIC ACTIEKThl HAYYHOTO 3HAHUS
B MIPEMETHOM 001IacTH.



2. DJIeKTPOHHBII IK3aMeHAIMOHHbII OUJIET COCTOUT U3 3 BONPOCOB.
Temsb! U1 TOATOTOBKH K 9K3aMEHY 1O MPO(UITIO TPYIIITBI 00pa30BaTeIbHOM MPOTPaAMMBI:

Jucnuninna «Teopernyeckasi MeXaHMKa))

1. IIpenmeT TeopeTHUECKON MEXaHUKH, OCHOBHBIC TTOHATHUSA U onpeaenenus. Kunemaruka
TOYkM M TBepaoro tena. CrocoObl 3amaHusi ABMKEHUS TOuykd. CKOpPOCTh U YCKOPEHHE B
KPUBOJIMHEWHOM JIBIKEHUU. Pa3iioxkeHne yCKOpeHHs 10 OCSIM €CTECTBEHHOTO TPEXIPaHHUKa.

2. Mexanuveckasi cuctema. [loctymarenbHoe ABMKEHHE aOCOJIOTHO TBEPIAOTO Tela.
BpamarensHoe nBukeHHE aOCOJIOTHO TBEPIOTO Tejla BOKPYr HEMOJBIKHOW OCH. YTJIOBas
CKOPOCTbh U YriaoBoe yckopeHue. CKOpOCTH U YCKOPEHHS TOUYEK IPU BpallleHUU TBEPJIOTO Tea.

3. [InockomnapasnienbHoe IBUKEHHE a0COIIOTHO TBEpAOTo Tena. CKOPOCTH U YCKOPEHUS
TOYEK IIOCKOH (purypsl. MrHOBEHHBIE LIEHTPBI CKOPOCTEN U YCKOPEHUH.

4. JlBwKeHuWe TBEPAOTO Tella OKOJO HEMOJABW)KHOM TOUYKH. YTIel Diinepa.
Kunematnueckue ypaBHenus Dinepa. Teopema Ditniepa — Jamambepa. CKOpOCTH M YCKOpPEHUS
TOYEK TeJla, IBUKYIIETroCs OKOJIO HEMOABUKHOM TOUKH.

5. CnoxHoe JBHKEHUE TBepaoro Tena. [IpuBeaeHrMe CUCTEMBI CKOJIB3SIIIMX BEKTOPOB.
['maBHBIN BEKTOP W rIaBHBIM MOMEHT. IHBapuaHThl NPUBEICHUS CUCTEMBI CKOJIB3SIINX BEKTOPOB.
BuHnr.

6. JIBmxenue ceoboHOrO TBepAoro tena. Teopema lllansg. CkopocTu U yCKOpEHHs TOUEK
CBOOOJTHOTO TBEPJIOTO TEA.

7. CnoxxHoe ABM)XEHHE TOUKH. AOCOJIOTHOE, OTHOCUTENIbHOE, MEPEHOCHOE JBIKEHUE.
Teopema o cioxxkenuu ckopocreil. Teopema Kopuonuca.

8. OCHOBHBIE ONIPENEICHUS U AKCUOMBI CTATUKU. MOMEHT CHJIBI OTHOCHUTEJIBHO LIEHTPA.
MOMEHT CUJIBI OTHOCHUTEIIBHO OCH.

9. Cucrema cxoAsIIuxcs CUil. Y CJIOBHS PaBHOBECHUS CUCTEMBI cxoaamuxcs cui. Cucrema
MapajuleJbHbIX CHJI. YCIOBUS pPAaBHOBECHs, SKBHUBAJICHTHBIE YCIOBHS paBHOBecus. LleHTp
TsKECTH. MeTo bl HaX0K/IEHUs LIEHTpa Macc.

10. Teopus nap. Cucrema cuii, MPOU3BOJIBHO PACIOJIOKEHHBIX B TPOCTPAHCTBE. Y CIOBUS
PaBHOBECHS JJIs PA3IMYHBIX CUCTEM CHII. CTaTUYECKU HEONPEIEICHHbIE CUCTEMBI.

11. lunamMuka TOYKM U CHCTEMbl MaTepuaibHbIX To4ek. [IpsmonuHeiHble koneOaHuUs
TOYKM (TapMOHHYECKHe, 3aTyXalllue, BbIHYXJAeHHbIe). JuddepeHuuanbaple ypaBHEHUS
JBUKEHUSI CHCTEMbI MaT€PUAJIbHBIX TOUYEK.

12. Obmue Teopembl JUHAMUKH TOYKH. OCHOBHBIE TUHAMUYECKHE BEJIUYUHBI CUCTEMBI.
OO1ue TeopemMbl AMHAMUKH CHCTEMBI.

13. Bunsl cBsizeil. DnemenTapHas paboTa cuibl. PaboTa cuibl TSKECTH, CHIIBI YIIPYTOCTH,
cuibl TpeHUsl. OCHOBHBIE MOHSATHUS.

14. BupTyanbHble 1 UCTUHHBIE NepeMenieHus. Bapuanus koopauHaT. Yucino creneHeu
CBOOOIBL.

15. OGoO1IeHHbIE KOOPAMHATHI, CKOPOCTH U CHJIBL. YCIIOBHUS, HallaraeéMble CBSI3IMU Ha
Bapualnu KoopAauHaT. [I[puHINI BO3MOKHBIX EPEMEILICHHIA.

16. Ilpuauun JlanambGepa. OOmmue TeopeMmsl, BbIBOAMMBIE M3 NpuHUMNA JlamambGepa.
[Tpunnun /lanam6epa-Jlarpanxa.

17. Meron mHoxwutenen Jlarpanxa. YpasHenus Jlarpanxka 1-ro poxa. I'osloHOMHBIE 1
HETrO0JIOHOMHBIE cucTeMbl. OnpeiesieHNe peaklnii ¢ MOMOIIBIO ypaBHeHM Jlarpanxka 1-ro pona.

18. YpaBuenus Jlarpanxa Il pona. Ypasuenus Jlarpanska [y cHCTEMBI, HAXO IALIEICS IO
JNEUCTBUEM NOTeHIHaNbHbIX cuil. Dynkuus Jlarpanxka. HTerpan sHepruum.

19. Iuxnnyeckue koopauHaThl. MeTon MrHOpupoBaHus koopauHaTt. DyHkuus Payca.
VYpasHeHus Payca. [{lukinueckuii MHTETpas.

20. Kanonuueckue ypaBHeHus. KaHoHnmdeckue mpeoOpazoBanus. IlpeumymiectBa
KaHOHUYECKUX ypaBHEHUI.



21. I'eometpus macc. Teopema I'tolirenca-1ltelinepa. MOMEHT MHEPLIMM OTHOCUTEIBHO
[IEpECEKAIOIINXCA 0Cel. TeH30p U dJUIMIICOU MHEPLUU. | TaBHbIE OCU MHEPLIVH.

22. JluddepeHnuanbHple ypaBHEHHUS BpAIIaTEIbHOTO JBIXKEHUS TBEPAOTO Tela.
JaBnenue Ha ock. [InockomapamienbHoe ABUKEHNHE a0COTIOTHO TBEPAOTO Tea.

23. JIBwkeHue aOCOJIIOTHO TBEPAOrO TeEJa, MMEKOIIETO OJHY HEMOJBIKHYIO TOYKY.
OcHoBHbIE AUHaAMUYecKue BenuuuHbl. Teopembl Kenura. lunamuueckue ypaBHeHUs Ditniepa.

24. OOmasi TOCTaHOBKA 33Jla4l O JBMKEHHUM TSHKEIOTO TBEPJOTO Tejla C HENOJBUKHOU
toukoil. luddepennnanbupie ypaBHeHHS ABMKEHUS. YacTHBIE CIydal HHTETPUPOBAHMSL: CITydan
Diinepa, Jlarpamxka, KoBaneBckoil.

25. Kanonuueckas teopusi Bosmymienuil. [lepemennnie /lenone, Annyaiie. [lepemennsie
JIEACTBUE-YTOJL.

Jducounimaa «MexaHMKa CIUIOIIHOM cpeabD)

1. Tlpeamer MeXaHMKH CIUIOIIHON Cpebl, OCHOBHBbIE MpOOJIEMBbI W pa3HOOOpaszus ee
NpWIOKeHUH. Pa3nuuHble CcBOICTBAa TBEPABIX, KMJAKMX M Tra3000pa3Hblx Ten. ['umoresa
CIUIOIIHOCTH.

2. DneMeHTbl TEH30pHOro HcuucieHuss U aHanuza. OcHoBHble IU(depeHInaIbHbIe
orepanuu HaJl TeH30paMu. ['paiueHT, TuBepreHius, poTop, JarjiacuaH.

3. KunemaTuka CIUIONIHOM Cpeabl. YPaBHEHUS JBUKEHHS YACTHI] CIUIOIIHOW CPEIBbI.
Meroasl Jlarpamka u OiWnepa HW3y4eHUs ABWIKEHUS CIUIOIIHOM Cpelbl M HMX B3aWMOCBS3b.
CkansipHble U BEKTOPHbIE MOJII U MX OCHOBHBIE XapaKTepUCTUKU. TpaekTopus, JTUHUS TOKa,
BUXpeBast TUHUS U UX Auddepenimanbubie ypaBHeHus. CTpys, TpyOka ToKa, BUXpeBas TpyOKa.

4. Teopus nedopmanuii. Kosdpduumuent otHOCUTENbHOTO yanuHeHUs. TeH3op
nepopmanuii. ['eomerpuueckuil cMbICI €ro KOMIIOHEHT. MHBapuaHThl TeH30pa aedopmaruii.
Koaddumment obvemHOro pacmmupenus. YciaoBue coBMecTHOCTH nedopmaruii. Tenzop
ckopocreit nepopmanuii. @opmyna u reopema Komm-I'ensmrobiia.

5. OCHOBHBIE T€OpEMa U YpaBHEHHE AWMHAMMKHU CILIOIIHOM cpeabl. Macca. IInoTHOCTH
cpeapl. 3aKOH COXpAHEHHUs MacChl. YpaBHEHHUE HEPa3pbIBHOCTH W MepeMeHHbIX Jlarpawxka u
Diinepa. MaccoBble W MOBEPXHOCTHBIC CHJIBI. TeH30p HampspkeHuid. Teopema 00 M3MEHEHHH
KOJINYECTBA JIBUXKEHUA CPEIbl. Y PaBHEHUSI TMHAMHUKHU B “‘HANIPSKCHUAX .

6. YpaBHeHUs paBHOBecusi cpelbl. TeopeMa 00 M3MEHEHMHM KHHETHYECKOIO MOMEHTa
cpeapl. CUMMETPUYHBIM U HECUMMETPUUYHBIN TeH30pa HamnpsbkeHuil. Kunernueckas sHeprus.
Teopema 06 U3MEHEHHH KMHETUYECKOM SHEPTUU CPEIbI.

7. Knaccuyeckue MOACIH CIUIOIIHBIX cpell. Moenb naeaibHON HEC)KMMAEMOU AKUJKOCTH.
VYpaBuenust Dinepa. Mojaenp uaeaibHOTO raza mpu 0apoTpOIHOM Iporecce. Moaenb BsI3KOU
HeC)KMMaeMou xukoctu. YpaBHeHuss Haebe — Ctokca. Moaens Bsizkoro rasza. [lonnas cucrema
YPaBHEHUM.

8. Mopgenp ympyroro Tena. YpaBHEHHS COCTOSIHUSL JJIsi  M30TEPMUYECKUX U
aanabaTHYeCcKUX MpoieccoB 1 0000meHHbIN 3ak0oH ['yka. [TonHast cuctemMa OCHOBHBIX YpaBHEHHIA
JUHENHOW Teopuu ynpyroctu. YpasHeHus Jlame. Moaens TepMoynpyroro tena. 3akoH I'yka ¢
Y4€TOM TEMIIepaTypHbIX HaIpsKeHU. Moaenb 1eanbHOro IMIaCTUYECKOro Tea.

Jucunmimnaa «MexaHuKa »KUAKOCTH U ra3a»

1. OCHOBBI TMAPOCTATUKU. YpPaBHEHUS] PaBHOBECHS >KMIKOCTEN U ra3oB. PaBHOBecue B
IOJI€ CHJI TsKECTU. PaBHOBecHE OJHOPOJHON HECKMMAEMOM TDKEIOW KUAKOCTH. PaBHOBecue
COBEPUIEHHOTI'O r'a3a B MOJI€ CUJI TSHKECTU. 3aKOH ApXUMena.

2. O6mas Teopus ABMKEHHS MICATbHBIX XUAKOCTEH M Ta3a. YpaBHEHMs IBUKEHUS
uaeanbHoi cpenbl B (opme I['pomexu-JlembOa. Teopema u wunTerpan bepnymin. Ilpumeps
NpUJIOXKeHUs uHTerpaina bepuymnu. 3. YpaBHeHHe 3HEpruul NMpH aguabaTHUECKOM JBWKEHUH
UJCANBbHOTO Ta3a. OHTanbnusa. MHrterpanm oHeprum u ero mnpwioxeHue. CkopocTs
pacnpoCTpaHEHUsl MaJIbIX BO3MYILEHUH B uaeanbHOM raze. CkopocTs 3Byka. @opmyisl HeroToHa
u Jlanumaca. Yucno Maxa.



4. OnmHOMEpHOE CTalMOHAPHOE JBWKEHHE HICATBHOTO Ta3a Mo TpyOe HEepeMEHHOTO
ceueHus. JneMeHTapHas Teopus coruia JlaBansa. [Ipumep miuockoi cTanMOHApHOW yaapHOU
BOJIHBL. YpaBHeHue [1oronuo.

5. besBuxpeBoe IBHKEHHE uHIeanbHOU cpeapl. llorenmman ckopocrei. HMHrerpan
Jlarpamx-Komm. IInmockoe Oe3BHXpEBBIC [BUKCHHE HACATHPHOW HECKHUMACMOU IKUIAKOCTH.
Oynkuus Toka. [IpumeHeHne TeopeMbl (YHKIMU KOMIUIEKCHBIX MepeMeHHbIX. KoMIIeKCHBIM
noreHuuan. [Ipumepsl npocTenInX TeYEHUN.

6. JluHaMuKa BA3KOHM HeckMMaeMoM kuakocTu. YpaBHeHue Haswbe- CTokca AMHAMUKH
BSI3KOM JKUKOCTU B O€3pa3MepHBIX epeMeHHbIX. be3pa3smepHblie napaMerpsl U UX cMblci. Yuciao
Peiinonbaca.

7. JIBmxkeHHe BS3KOW HEC)KMMaeMOM >KMJIKOCTH B Kpyriod Tpybe. 3akon Ilyazeiins.
[TpuMepsl pocTeHIuX TEUSHUN TpH Majibix yuciax PeitHosbaca. OCOOEHHOCTH TEYCHHS MPHU
Oonpmux unucnax PeliHonbaca. [lonsTre o morpannyHoM cioe. YpaBHeHus [lpanarns. 3agaua
bnaznyca.

8. Jlamunapusie U TypOyJieHTHbIE ABMkeHusA. OnbIT Pelinonbaca. YpaBuenue PelfHoubaca
OCpelIHeHHOTO TypOyieHTHoro aBwxeHus. @opmyna byccunecka. ['unoresza [Ipanaris. O630p
JOPYTUX MNOJYIMIUPUYECKUX TEOPUH TypOYIEHTHOCTH.

Jucuumimna «MexaHuka 1e)OpMHPyeMOro TBepaoro reaa

1. CroiicTBa uzoTpornuu u anuzotponuu. [{unmaapuyeckas anuzorponus. Chepuyeckas
AHU3OTPOTIHSL.

2. OcHOBHBIE 337a4u TeOpuH ynpyroctu. [loctaHoBKa 3a1a4 TMHENHON TEOPUH YIPYTOCTH
B HaIIPSDKEHUAX U NepeMelleHnsX. YpaBHenus Jlame n benprpamu- Murtuemna. [IpencraBienue
pereHust ypaBHeHus tame B popmax [lonkosuua-Heli6epa u byccuneka — I'anepkuna. [Tpuaimmn
Cen-Benana. ®yHkius HanpspKeHUH. 3a1ada O TOJICTOCTEHHBIX TpyOax.

3. VYpaBHenue KnameiipoHa W TeopeMa €IWHCTBEHHOCTHU PEIICHUS OCHOBHBIX 3aJad
JIMHEHOW Teopuu ymnpyroctu. Teopema B3auMHOCTH bertun. Tenzop BmusHua. Teopema
Makcgemna. [loteHmuansl Teopun ynpyroctu. OnpeneneHue nojs nepeMereHni mo 3aJaHHbIM
BHEIIHMM CWJIaM M BEKTOPOM IMEPEMEIIECHNH Ha MOBEPXHOCTH Tejia. BapmannoHHbIE METOABI
Putna u ByonoBa — I"anepkuna.

4. Ilnockue 3amaun Teopu ynpyroctd. MX Buabpl. DyHKIUS HaNpsKEHUH OpH.
KomMmmnekcHoe mpeacTaBieHre BEKTOpa CMEIIeHUs, TeH30pa HANpsDKEHUN W OMrapMOHHYECKOM
¢dbyHkuy. 3aaaya o xKecTkoM mramre. 3anava ['eplia o cxxaTuu ynpyrux Ted.

5. OCHOBHBIE COOTHOIIEHUS MOMEHTHOW TEOpHM YIPYrocTH. DPQPEeKTh MOMEHTHBIX
HalpsDKEHUW B JUHEHHON Teopuu ynpyroctd. OCHOBBI TEOPHUM MATrHUTOYIPYTOCTH U
TepMOynpyroctu. OCHOBHBIE IOHATHUS TEPMOBS3KOYIIPYTOCTHU. Y CJIOBUSI TPOYHOCTH. JlyinTenbHas
MIPOYHOCTb. 3aKOHBI COCTOSIHUS HEJIMHEWHO-ynpyroro tena. [IpeacraBieHre 3aKoHa COCTOSHUS
KBaJpPAaTUYHBIM TPEXWIECHOM. 3aKOH cocTossHus MypHarana. IloctaHoBka 3aja4 U OCHOBHBIE
pe3ynbTaThl TEOPUH YIIPYTUX BOJIH.

6. Mogenp uaeanbHO IUIacTHYECKOro Ttena. [loBepXHOCTHM HArpyKeHuss U TEKY4ECTH.
Octarounsle mactuyeckue aepopmanuu. [pocreiinne konkpetHsie Mo aenu. [ToHsTus mpocToro
U CJIOKHOTO Harpy>XKeHUi. Y CIIOBHSI IJIACTUYHOCTH.

7. 3akoHBI 00pa30BaHUs IIACTHUECKUX Aepopmanuii. AccolMupoBaHHbIN 3akoH. Teopus
teyenus. JlepopmannoHHble TeopuM MIACTMYHOCTH. MeTon ympyrux pemieHuil. Mogenb
IJIACTUYECKOM Cpefibl C YIIPOUHEHHUEM.

8. Ilnockue 3agauu TEOpUU MIACTUYHOCTU. JIMHMM cKoJbxkeHusi. OCHOBHBIE CBOMCTBA
JTUHUHN CKONBXKEeHH. 3a/1ada 0 KPYYSHHH CTep)KHEN ¢ HATMYMEM IMJIaCTUYECKUX 00IacTei.

9. IlocTynar ycTOMYMBOCTH M €r0 MPHJIOKEHUS B TEOPUM IUIACTUYHOCTH M MOJI3YyYECTH
MaTepuanaoB. Moaenu CIOKHBIX CPEL.

10. IIpounocts um paspymeHue. Kiaccudeckue Teopuu NpOYHOCTH. Mopens Tena ¢
TpemurHamu. Kputepun paspyuienus. Mexanuka Tpeuus. MexaHuka paccestHHOTO pa3pylieHusl.
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