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INPOI'PAMMA BCTYIIMTEJBHOT'O UCIIBITAHUSI

COCTaBJIEHa B COOTBETCTBUE ¢ TpeboBaHusAMU DesepanbHOro 3akona Poccwuiickoit ®enepa-
uuu ot 29.12.2012 r. Ne 273-@3 «O6 obpazosanuu B Poccuiickoit ®enepauumn», [Ipukazom
MunncrepcTBa Hayku U Bbiciiero opasoBanus Poccuiickoit @enepanun (MunoOpHayku
Poccun) ot 20.10.2021r. Ne 951 «OG6 yTBepikaeHUN (eaepalbHBIX IOCYAapCTBEHHBIX Tpe-
00OBaHMH K CTPYKType MpOrpaMM MOArOTOBKM HAYYHBIX U HAayYHO-IIEJarOTHYECKUX KaIpoB
B aclUpaHType (aIABIOHKTYpE), YCIOBHSIM HX pEalM3allid, CPOKaM OCBOGHHUS ITHUX IIpo-
rpaMM C YY4ETOM pasjIMuHbIX (GopM 00ydyeHHs, 00pa30BaTEIbHBIX TEXHOJIOIHH H 0COOCHHO-
CTEl OTHENBHBIX KaTEropuii aclupaHToB (abIOHKTOB)», [lonoxeHneM yTBep:KIEHHOTO I10-
craHoBiaeHueM [IpaButenscra Poccuiickoit @enepauun ot 30.11.2021 r. Ne 2122 «O noj-
FOTOBKE HAYyYHBIX ¥ HAYYHO-IIEAArOTHYECKUX KaJpoB B aclupaHType (aaploHKType)», [Ipu-
Ka3oM MuHMcTepeTBa HayKH U BhIciiero obpasosanus Poccuiickoit ®@enepanmu (MunoGp-
Hayku Poccun) ot 24.02.2021r. Ne 118 «O06 yTBepikAeHUN HOMEHKJIATYphl HAYYHBIX CIICIH-
QJIbHOCTEH, 10 KOTOPBIM NPUCYKIAIOTCS YYEHBIE CTENEHU, U BHECEHUU M3MeHeHus B [lo-
JIOXKEHHE O COBETE M0 3alUTE JMCCEPTAlMil Ha COMCKAHWE YYEHOH CTENeHW KaHauaaTa
HayK, Ha COMCKaHHE YYEHOH CTENEHM NOKTOpa HayK, yTBEpPIKIEHHOE IPUKAa30M MUHUCTEp-
cTBa oOpaszoBaHus U Hayku Poccuiickoit dpenepauun ot 10 Hos6pst 2017 r. Ne 1093» u Ilpu-
Kaza MuHucTepcTBa Haykd M Bbiciiero oOpasoBaHus Poccuiickoit ®Pexpepanuu ot
06.08.2021 r. Ne 721 «O0 yTBep:KICHUH MOpsaKa MpUeMa Ha o0ydeHue 1o obpa3oBaTelib-
HBIM IIpOrpaMMaM BbIcLIero 00pa3oBaHUs — MPOrpaMMaM IMOJrOTOBKHM HAYYHBIX U HAyYHO-
[earorn4eckKux KaapoB B aClIUPaHType».

[Ipennaraemasi mporpamMma BCTYIUTENBHOTO HCIIBITAHHUS MO3BOJISIET 00ECIEUUTh MOAro-
TOBKY [OCTYNAlOUIMX Ha OoOydeHHe 0 IMporpaMme IMOATOTOBKM HAYYHBIX U HaydyHO-
MeJaroru4eckux KaJpoB B aCIUPaHTYpe MO HaNpaBiIeHUIO MOAroToBKU 1.3.8 dusuka KoH-
JICHCHPOBAHHOT'O COCTOSIHUSL.

[Iporpammy cocraBuia:

A.¢.-M.H., JOLEHT ,L g ) A.IO. TlopTHoit
\L” /4

IIporpamma obcyxcieHa, coracoBaHa U ojo0peHa Ha 3acemaHuu Kadeapbl «Dusmka,
MEXaHUKa U IpUOOPOCTPOCHUE

I[Ipotokoin ot «16» nexabps 2025 r. Ne 5

H.o. 3aB. kadeapoit ®Mull ’ C.B. ITaxomoB

(Hetyareee



BBenenue

Ha oCHOBe BCTYNMMTENBHOTO HCHBITAHHA 1O  CHEUMAIBHON  AHCLMILIMHE
ONPENEIAETCs, HACKOJIBKO CBOOOAHO U INTyGOKO NMOCTYMAIOLIHE BIAICIOT TEOPETHYECKUMHU H
MPaKTHYCCKUMH 3HAHUSMH, COOTBETCTBYIOIIMMY HAINPABIEHHOCTH (IPOQHIIO) NPOrpaMMEI
[IOATOTOBKH HAYYHBIX M HAy4YHO-NEAarorHieckux KaapoB B acmupanrype. IIporpamma
COCTaB/IeHa B COOTBETCTBHH C (helepalbHBEIMU TOCYIapCTBEHHBIMH 06pa30BaTELHBIMHU
CTaHIapTamMK BBICIIETO 00pa30BaHMs MO MpOrpaMMaM CrielHantuTeTa U (MIn) IporpaMmam
MarucTpaTypebl.

Hacrosimas nporpamma ocHoBaHa Ha MOIOMKEHUSX CIICAYIOLIMX JUCLUUILUIMH: Teope-
THIECKOE M SKCIICPUMEHTAIBHOC H3YYEHHE (PU3MYECKOH IPUPOIBI CBOMCTB META/IOB M HX
CIIJIaBOB, HCOPraHMYCCKUX U OPraHUYECKHX COEAMHEHHH, TUIIEKTPUKOB ¥ B TOM YHCIIE Ma-
TCPHAJIOB CBCTOBOJOB KaK B TBEPAOM, TaK U B aMOP(MHOM COCTOSHHH B 3aBUCHMOCTH OT UX
XUMHHICCKOrO, H30TOMHOIO COCTABA, TEMIIEPATYPBI U [IABJICHHS, TEOPETHYECKOE U IKCTIEPH-
MCHTaJIbHOE HMCCIEOBaHHE (PU3MYECKUX CBOMCTB HEYNOPAAOYEHHBIX HEOPraHHYECKHX M
OpraHMYCCKUX CHCTEM, BKIIKOYas KJIACCHYECKUE M KBAHTOBBIC JKHIKOCTH, CTEKIA PA3THYHON
MIPUPOZIBI U UCIIEPCHBIE CUCTEMBI, U3YUYEHUE DKCIICPUMEHTAILHOIO COCTOSIHUS KOHIEHCHU-
POBaHHBIX BELIECTB (CHJIBHOE CXKAaTHE, YIapHble BO3IEICTBUS, HU3KHME TEMIEPaTypbl), da-
30BBLIX [I€PEXO/IOB B HUX U UX (Da30BbIE AMArPaMMBI COCTOSHMUS, TEOPETHICCKOE 9KCIIEpH-
MEHTATILHOE MCCIICI0BAHUE BO3ICHCTBHS PA3INYHBIX BHIOB M3Iy4eHHH, BBICOKOTEMIIEpa-
TYPHOH I1a3Mbl Ha HPUPOAY HM3MEHEHUH (U3MYECKHX CBOMCTB KOH/IEHCUPOBaHHBIX Be-
LICCTB, pa3paboTKa MaTEMAaTHYECKUX MOJIENIeH MOCTpOeH s (a3oBBIX IMAPAMM COCTOSHHUS
H NIPOrHO3MPOBAHNE U3MEHEHUs (PU3MUECKUX CBOIMCTB KOHIEHCHPOBAHHBIX BEILIECTB B 3a-
BHCUMOCTH OT BHCLIHHMX YCJIIOBUH MX HaXOXICHHSA, pa3paboTKa SKCIEPUMEHTATBHBIX METO-
JI0B M3Y4YeHHs GU3MIECKHX CBOMCTB M CO3JaHHE (DU3MUECKUX OCHOB MPOMBILLIEHHON TeX-
HOJIOIMH TOJTy4EHHUSI MAaTEPUAIOB C ONPEAEICHHBIMU CBOHCTBAMU, TEXHUYECKHE U TEXHOJIO-
PHYCCKHE MPUIOKEHHS (PU3MKH KOHICHCHPOBAHHOTO COCTOSHHS. B OCHOBY HaHHOIM po-
FPaMMBI TI0JIOXKEHA ITporpamMMa, paspaboTaHHas IKCIEPTHBIM COBETOM BIcIeif aTrecTalu-
OHHO# KomMuccun Munmcrepersa o6pasoBanus Poccuiickoit Denepauum.

O01mHe nosI0KeH U

I. BerynurenbHble MCTIBITAHMS [IPU [PHEME B ACHHPAHTYDPY IPOBOJATCA C IENbIO
Olpe/Ie/ICHNsT BO3MOXKHOCTH ITOCTYTAIOMIMX OCBauBaTh 00pa30BaTelIbHBIE POrPAMMEI O/
FOTOBKH HAYYHBLIX M HAYYHO-IICIArOTUYECKUX KaJPOB B aClIUPAHTYE.

2. IlpueM BCTYNMTENBHBIX MCIBITAHUI B aCIUPAaHTYPY MPOBOXAT IpeJIMETHEIE KO-
MHCCHH MO MPE/ICEaTeILCTBOM IPOPEKTOPA 110 HAYYHOH paboTe, Ha3HAYEHHBIE IPUKA3OM
peKTopa. HieHbl MPHEMHON KOMHMCCHM HA3HAYAIOTCS M3 YHCIA BBICOKOKBANH(HIUPOBAH-
HBIX HayYHO-IIEIarOrUYECKHX 1 HAYYHBIX KaJpOB.

1.Ilesn M 3a1a4H BCTYNHTEILHOIO0 HCIIBITAHHS

[lensiMi BCTYNUTENBHEIX 9K3aMEHOB B acCIUpPAaHTYPy 110 MOATOTOBKE HAY4YHBIX U
Hay4HO-IIElarOrMY€eCKUX KaJpoB 110 Hampasiennio 1.3.8 dusnka KOHIEHCHPOBAHHOTO CO-
CTOSIHMSA SIBJISIIOTCS:

— BBIIBUTE 0A30BBI€ 3HAHMS 10 JAHHOMY KYPCY;

— OLCHHUTE OOILYIO KYJIBTYPY MBIIIICHHS yYeHOro-pu3KKa y abuTypHeHTa;
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— ONpEJeIUTh YMEHHE TNPHMEHHTh MMEIOIIUECS 3HAHUs INPU aHAIM3e KOHKPETHO-
Hay4YHBIX IPOOJIEM U BOIIPOCOB B MHIKEHEPHOMN MpaKTHKe.

OCHOBHBIMM 3a/1a4aMH 3K3aMeHa CJIeyeT CUUTATh:

— BBISIBJIEHHE FOTOBHOCTH MOCTYMAIOLIEro K HAYYHO-HCCIIEI0BATEIBCKOM ACSTEIEHOCTH;

— CIOCOOHOCTH OOBACHATH OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHS HAyYHOTO 3HAHUS B
YCJIOBHAX COBPEMEHHOT0 HAyUYHO-TEXHHYECKOT0 Tporpecca.

Z ibopma NnpoBeaeHHs H NMPOAOJIKHTE/IbHOCTD BCTYIMHTEJILHOI0O HCNbITAHHSA

BerynuresibHble UCIBITAaHUS 110 9K3aMEHY I10 HaIpaBiIeHMIO rmoarotrosku 1.3.8 du-
3UKa KOHJIEHCUPOBAHHOIO COCTOSIHHS OCYLIECTBIIAIOTCS B ()OpME YCTHOTO 3K3amMeHa (0YHO
W/ WM C MCIIOJIB30BAHUEM JIHCTAHLIMOHHBIX TEXHOJOIM) ¢ HCIOJIb30BAHUEM JK3aMEHAIH-
OHHBIX OMJIETOB, COACPIKALLMX TPU KOHTPOJIBHBIX 3aJaHUS PA3IMYHOTO YPOBHS CJIOKHOCTH.
Kax w1t Bonpoc orieHuBaeTcss MakcuMaiibHO Ha 33,3 Gaimia. MakcuManbHas cymma 6amios
— 100. OpueHnTHpOBOUHAS MIPOAOIKUTEIBHOCT YCTHOTO 9K3aMeHa — 180 MuH.

3. Bonpochbl K BCTYNHTEIbHOMY HCIIBITAHHIO

Paszgen 1. Tlpeamer u meToabl (PH3MKH KOHAEHCHPOBAHHOI'O COCTOSIHHMSI Belle-
cTBa

— Teopernueckoe U 3KCNEPUMEHTATBLHOE H3yUeHHE (PU3UUECKOM MPUPOBI KOHIEH-
CHUPOBAHHOI'O COCTOSIHHUSI BEILIECTBA.

— IIpeamer ¢pusuku aMopHOro U KPUCTAUTHYECKOrO TBEPAOro Tesia. MeTosl hu-
3MYECKOIr0 UCCIIEI0BAHUS, OMBIT, IKCIIEPUMEHT, THIIOTE3a, TEOPHUS.

~ JKMIKOCTh KaK arperaTHoe COCTOSIHME BellecTBa. MexXMONeKyIapHOe B3auMOo/Ieii-
CTBHE M KJIaccuduKauus KUAKOCTeH. McenenoBanue cTpyKTypbl MPOCTHIX JKHAKOCTEH Me-
TOJIOM JU(PaKLMKA PEHTIEHOBCKUX JIyyell M paccesiHus HeWTpoHOB. M3ydueHue >xuakocTeit
YJBTPa3BYKOBBIM METOJIOM U METO/IOM PAaCCesHUS CBETA.

Pazpgen 2. Pusuyeckne 0CHOBbI MEXaHHKH

— Ilpeamer mexanuku. Kunemaruka u quHamuka. Kimaccuueckast mexanuka. KBanto-
Bas MexaHuKa. PenaruBucrckas MexaHuka. @usnueckre MoJIeNIU: MaTepHalibHast TOUKa, CH-
CTeMa, adCOJIIOTHO TBEPJIOE TEJIO, CIUIOIIHAS Cpeja.

— IIpocrpanctBo u Bpems. KuHemarnyeckoe onucanue aBmwkeHus. [Ipsmonuneiinoe
JBMIKEHHE TOUKU. JIBHIKEHHME TOUKU [0 OKPYXKHOCTH. CKOPOCTh M YCKOPEHWE MpPH KPUBO-
JuHeiHoM aBrkeHuH. HopMasibHOE U TaHreHIMaIbHOE YCKOpPEeHUs. BEKTOphI yIiIoBoii cKo-
pocTu 1 yckopenust. Kunematuka TBepaoro tena.

— OcHoBHas 3a1aya JuHaMUKU. Macca u ummynsc. [lepBeiii 3akoH HeroToHa, unHep-
[ajbHas cucrema orcyera. Bropoi 3akon Helotona. Cuna. Tpernit 3akon Herorona. He-
MHEpIHaIbHbIE cUcTeMBI OTcueTa. CHIBI MHEPLUH.

— 3aKoH cOXpaHeHUs MMITyjbca. Teopema O JIBWKEHHHM LieHTpa uHepuuu. Pabora.
Mommnocts. Knnernueckast ¥ noreHuuanbHas sHeprud. KoHcepBaTHBHbIE U HEKOHCEpBa-
TUBHBIE CHJIBL. 3aKOH COXPAHEHUS DHEPIUH.

— Mowment cuit. MomeHT ummynbca. MomeHT unepuuu. Teopema IllTeitnepa. Ypas-
HEHUs IMHAMUKM BpalleHus. 3aKOH COXpaHEHUS MOMEHTa UMITyJibca. KuHeTuyeckas sHep-
rUsl BpallaTeJbHOrO JIBMIKCHUs. 3aKOHBI COXPAaHEHHSI U CUMMETpHS IPOCTPAHCTBA U Bpe-
MEHH.

— 3akoH BceMupHoOro TaroreHus. Ilone tarorenus 3emiid. YCKOpEHHE CHIIBI TSIKE-
cru. [loreHuunanbHas aHeprust B noje taroreHus. J{Brwkenue B nose cui TsokectH. Kocmu-
YeCKHE CKOPOCTH.
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— Ilpunuun otHocutenpHocTH [Namunes. TlocTynaTel cnenuanbHON TEOPUH OTHOCH-
TenbHOCTH. [IpeoOpasoBanus Jlopenua. Murepsan. Cneacteus u3 npeobpazosanuii JlopeH-
La.

— 3aKOH C/IOJKEHHUSI CKOpOCTel. Y paBHEHMs IBIKEHUS /ISl PEJIATHBUCTCKON 4acTH-
1bl. PesTHBUCTCKUE BBIpaXKEHUS JJIs SHEpruud U umiynbca. [TonsTus o6 obmiel Teopun
OTHOCHUTEJIBHOCTH.

Paszgen 3. CrarucTuyeckast pU3HKa U TEPMOAHHAMHKA

— JlunaMuyeckue U CTaTUCTUYECKUE 3aKOHOMEPHOCTH B pusuke. CTaTUCTHYECKHUN U
TepPMOJAMHAMMYECKHH MeToabl. TemoBoe nBwkeHue. Makpockonmuuyeckue mapamMerphbl.
YpaBHEHUs COCTOSIHUA. BHYTpeHHss sHeprus.

— WMaeanbHsiit ra3. JlaBienue u temnepatypa. BepostHocTs u duykryanuu. Pacmpe-
nenenne Makcsema. Pacnipenenenue bonbimana. Crenenu cBo6ob1 Mosiekys1. Onpejene-
HHE DHTPOIIUHU.

— OO6patumsle 1 HeoOpaTtumsble npouecchl. [lepBoe Hayano TepmoauHaMuku. M3o-
npoueccsl. Bropoe Havano tepmoaunamuky. [ukin Kapno. MakcumanbHbiil KodGpUiHeHT
MOJIE3HOTO JACHCTBUA TEIUIOBOM MaMHbl. TpeTbe Hayaio TepMOJUHAMHUKH.

— Dusnyeckas KMHETHKA. SBlIeHHs nepeHoca B rasax: JudQy3us, BI3KOCTh U TEILIO-
NpOBOAHOCTE. OCOOEHHOCTH ABJICHUH NepeHoca B KHUIKOCTAX M TBEpIbIX TehaX. Pasbl U
(basosrie npeBpalleHus. YciaoBus paBHoBecus (as. PasoBeie auarpammbl. M3orepmsl Ban-
nep-Baansca. daszoBsle nepexonl nepsoro poaa. Kpurudeckoe cocrositue. ®@a3osbie nepe-
XO/IBl BTOPOTO pojia.

— IToBepXHOCTHBIE U KAWL PHBIE SBJICHHUS.

Pa3nen 4. DiieKTpHYeCcTBO H MArHETH3M

— Ponb 371eKTpOMarHUTHEIX B3aUMOACHCTBUN B Npupoje. DIeMeHTapHBIN dJIEKTpH-
UECKHH 3apsiJl U HANPSYKEHHOCTD 3JICKTPUUYECKOro MoJisd. 3aKOH COXpaHEHHs 3apsja. 3aKoH
Kynona. [Tpunuun cyneprosunuu. [Torenuuan. DieKTpUUecKuii IUIT0b.

— Teopema I'aycca. luddepenunansHas ¢opma 3axona Kynona. DHeprus B3auMo-
NCHCTBUS DJIEKTPUYECKUX 3aPsAI0B. DHEPrus 3JEKTPOCTATHYECKOTO TTOJIS.

— PaBHoBecue 3apsaoB Ha MpoBOAHUKE. [IpOBOJHMK BO BHEIIHEM 3JIEKTPUYECKOM
rnoe.

— DuextpoeMkocTb. KonaeHcatopsl. [lapaniensHoe U mocieoBaTebHOE COeuHE-
HUS. DHeprusi.

— Yci10BUs CyLIECTBOBAHUS TOKa. Y paBHEHHE HenpepblBHOCTH. 3akon Oma. Cormpo-
THUBJICHHE NPOBOJIHUKOB. MoIIHOCTh ToKa. 3akoH J[xoyns-Jlenua.

— Croponnue cuibl. DJIC. 3akon Oma HeogHOpoaHOM nenu. [TpaBuina Kupxroga s
pa3BETBJICHHBIX LIEMEH.

— Ilprpona Hocutesnelt 3apsaa0B B MeTauiaX. CBEpXIpPOBOJIUMOCTb.

— B3aumopelictBue TOKOB B Bakyyme. MaruutHoe rosie. MaruutHas unaykuus. [lo-
e IBHXKyLIerocs 3apsajaa. 3akon buo-Casapa.

— Cuna Jlopenua. 3akon Amnepa. MarauTHoe nosie KOHTypa ¢ TokoM. PaGota ripu
lepeMEeLCHUH IPOBOIHUKA C TOKOM B MarHUTHOM IIOJIE.

— YpaBuenuss Makcpeiia Julsl HIUPKYJSIUUH ¥ UCTOYHUMKOB MarHuTHoro nous. Ilome
cojieHona. JIBmkeHue 3apsOKEHHOH 4YacTHULBl B 3JEKTPUYECKOM M MAarHUTHOM IOJISIX.
YeKkopuTenu 3apsiyKeHHBIX YaCTHIL.

— Ilongpuzanus auanekTpukoB. OObEMHbIE M MOBEPXHOCTHBIE CBS3aHHBIC 3apsIbl.
Bexkrop anekrpuueckoro cMemieHus. [lone B MONSPHBIX M HEMOMSPHBIX JUIIEKTpUKaX. 3a-
BHCHUMOCTb JUIJIEKTPHUECKOH BOCTIPHMMYHMBOCTH OT TeMrepaTypbl. CErHeTOIEKTPUKY.
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— HamarunyuBanue mMarnetukoB. HanpsokeHHOCT MarHUTHOrO mouist. Buasl marne-
TUKOB. /[mamarnerusMm. Ilapamarnerusm. ®@eppomarnerusm. I'ucrepesuc. JloMeHsl. AHTH-
GeppomarneTnsm. ['upomarauTHeie 3 EKTHI.

— DJIC unpgykuuu. SIBneHue caMOMHAYKUMH. B3auMHass MHAYKUHMS. DHEprusi mar-
HUTHOTO TIOJISI.

— BuxpeBoe anexrpuyeckoe mnoise. [AudpdepenunansHas (GopMylIHpoBKa 3aKOHA
snekTpoMarHuTHoON uHaykuun @apanes. Tok cMmewenus. YpaBHenus MakcBeiia B HHTe-
rpajbHOi U 1uddepeHuraasHON popmax.

Paznen 5. ®usuka koJsiedaHuii U BOJIH

— CBoOo/IHBIE MEXAHUYECKHE U DJIEKTPOMAarHUTHEIE Kojebanusd. KuHemaTuka u 1u-
HaMHKa KoneGaHMH.

— 3aryxatoume xojedbanus. BeiHyxaenHsle konebanus. Pesonanc.

— [lepemennbiii Tox. mnenanc. Pabora 1 MOIHOCTE NIEPEMEHHOrO TOKA.

— CnoxxeHne rapMoOHMYeCKHX KosiebaHuil. MeToJ BEKTOpHBIX Juarpamm. buenws.
@urypsl JIuccaxy.

— VYpaBHeHus riaockoil U chepuueckoil BoiH. BonHoBoe ypaBHeHue. CliojkeHue
BOJIH, CTOS'YME BOJIHBI.

— Ilnockas 27€KTpOMAarHUTHas BOJIHA. DHEPrus M HMIYJIbC 3JCKTPOMAarHUTHBIX
BOJH. M3nyyenue nunosns. Bexrop YmoBa — [loiHTHHTa.

— CsetoBas BosiHa. OTpa)KCHUE U NpeOMJIEHHE BOJIH Ha IpaHHIIe ABYX cpel. 3aKOH
MOJIHOIO BHYTPEHHETO OTPAYKEHHUSL.

— Tonkas smu3a. [Toctpoenne n3o0pakeHUI B ONTUYECKUX CHUCTEMAX.

— Onruueckue npubopel. CBeToBoM MOTOK. GOTOMETPHUECKUE BEJIMYUHBI ¥ 3aKOHBI.

— Korepentnocts BonH. UHTepdepennus ceera, mupuHa nosoc. Murepdepenius B
TOHKMX IJIeHKaX U ruiactuHkax. Konbua Hetotona. MuTepdepomerps!.

— Ilpunuun Troiirenca-®penens. Iudpaxkuus Openens. 3ousl Openens, cnupanb
Kopuro. Iudpakuus Opaynrodepa ot menu. Judpakunonnas peulerka. Judpakuus Ha
MEepHOAMYECKHX CTPYKTYypax. ['onorpadus.

— Jucnepcust cera. @aszosas ckopocTh. I'pynnosasi ckopocts. Iloriomenue cpera.
Paccesinue cBera.

— Ionapusaums csera. Buasl nonspusanuu. [lonyuenne moaspu3oBaHHBIX JIyuei.
3akoH Mamoca. Mcnonp3oBanue Moaspu30BaHHOIO CBETA.

— O¢dexr BaBunosa-Uepenkosa. Ipdexr Jomnepa. PaneeBckoe paccesHue cBera.
Paccesnune Manaensimtama-bpuiniiosna, KoOMOMHALIMOHHOE PacCesiHUE.

— Jlazepel. Henmuelinple sSiBIECHUS MPU B3aUMOJEHCTBUH JIA3E€PHOTO M3JTY4YEHHS C Be-
LIECTBOM.

— M3nyuenune yepnoro tena. 3akon Kupxrogda. 3akonsl Credana-bonbumana u Bu-
Ha. Popmyna Penes-/xunca. opmyna [Tnanka. @oToHsI.

— ®otoaddexr. BHemnuit u BHyTpeHHuit Gotorddexr. 3akoHb! GoToaddexra. Dh-
¢dext Kommrona.

— [InanerapHoe crpoenue atoMa. [loctynarel bopa. [IpaBuiia KBaHTOBaHMS KPYTOBBIX
opOut. AToMHBIe crieKkTpsl. Teopus aTtoMma Bojopoa 1o bopy.

Pa3aen 6. @usnka koaedanuii ¥ BOJIH

— KopnyckynspHo-BoaHOBOH ayann3m cBera. COOTHOLICHUS HEOIPENeIEHHOCTEH.
CMBICJT BOJIHOBOH (DYHKIIMHM U OIIEpaTOPhl B KBAHTOBOM MEXaHUKE.

— Ypasuenue lllpenunrepa. CraunoHapHble U HECTALIMOHAPHBIE COCTOAHUA. KBaHTO-
BaHue sHepruu. KBaHToBaHKEe MOMeHTa UMITyJbca. CBOOOAHBIN 21eKTpOH. IloTeHnanpHas
sma.



— [IpoxokieHne yacTui yepe3 NoTeHUHanbHbli 0apbep. TyHHENbHBIN 3Q(dEKT.

— apmonnyeckuii ocipisatop. Criun. [punuun [Taynu. ¥YpaBuenue J(upaxa.

— CnexTp, BOJIHOBBIE (DYHKIHHM aTomMa BOJOpOJa. MyJIBTHUIUIETHOCTh CIIEKTPOB U
CIHMH 3J1eKTpoHa. D dexT 3eemaHa.

— IMpunuun IMaynu. Pacnpesenenue 3/1eKTPOHOB MO YHEPreTUYECKUM YPOBHSM aTo-
ma. [lepnonnueckas cucrema snemeHToB Menpeneesa.

— DHeprus MoJIeKyJI, MOJIEKYJISIPHBIE CTIEKTPbl. XUMHYECKas! CBSI3b.

- Ddodexr 3eemana. Ipdexr IlTapka.

— Henuneiinas onrtuka. Henunelinoe npeoOpa3zoBaHue 4acToTel cBeTa. I'eHepauus
BTOpPOii rapmonuku. HenuueitHnoe nornomenue ceera.

— Brinyxaennoe nsnydyenue. Jlromunecuenus. Paznuunbie BUABL.

— CocraB M XapaKTepUCTHKM aTOMHOro sjapa. Macca u sHeprusi cBsisu. Mopenu
aTOMHOTO siipa. SInepHbIe CHIIBL.

— PaanoakTuBHOCTb. 3aKOHBI paJIMOAKTUBHOrO pacnaja. SlaepHsle peakiyu.

— Knaccudpukauus sjieMeHTapHbIX 4yacTUL. MeETo/bl perucrpalvu 371€MEHTapHBIX
YaCTHIL.

— DneMeHTapHbleB3auMoaeicTBHs. VX XapakTepHCcTUKU. DieKTpociaaboe B3auMOmeH-
crBue. KBapk, IiItOOHBI, LIBETOBOE B3aUMOEHCTBHE.

— Enunas teopust Matepuun. ®usnueckas Teopust sBoaonuu BeeneHHOM.

Pazpnen 7. Pu3znka KOHJAEHCHPOBAHHOIO COCTOSIHHS

— Kpucramnnueckas pemerka. TeroeMKOCTs KpUCTAJUIOB 0 DUHITElHY. Teopus
Jlebasi. ®oOHOHBI.

— Pacnipenenenns ®epmu-/lupaxa u boze-OiHirelina.

— DHEpPreTHYeCcKUe30HBIB KPUCTALIE. DJIEKTPONPOBOJHOCTh METAVIOB U MOJYIPO-
BOJIHHUKOB. J{MasiekTpuku. CBEpXIIPOBOAHUKH.

— KBaHTOBas Teopusi 2JIEKTPOHOB B MeTajule. DHEPreTUYECKHe 30HbI JIEKTPOHOB B
KpUCTaJle.

— JIM2JIEKTPUKH, METAJUIBIM TIOJIYIIPOBOAHUKH. [IpuMecHast u coOCTBEeHHAs! MPOBO/IH-
MOCTb MOJIYTIPOBOJAHUKOB. KBa3n31€KTPOHBI U JBIPKH.

— JluHamMKKa 3JIEKTPOHOB B KpUCTAIIMUECKO periérke. ['eTepornepexombl.

— Ctpykrypa amopdHbIX TBEpAbIX Tea. CTékia.

— MexxatoMHOe B3auMozelcTBHe U KiaccU(UKaLys TBEPABIX Tel. YIpyrue u Tel-
nopu3HUecKre CBOWCTBA TBEPABIX Tell.

— XKunxoctu. CTpykrypa U cBolicTBa )XuAKOCcTel. [lOBepXHOCTHEIE SBICHHS.

4. [Ipumepusblie TeMbl pedepaToB

1. Kpucrannorpaduueckoe cTpoeHne KOHAEHCHPOBAHHBIX BELIECTB.

2. Kpucrannunueckue kinaccenl. Kiaccnpuxanus pewerok bpase.

3. Kilaccudukanus BO3MOKHBIX 1€()EKTOB B TBEP/BIX TeaX.

4. JludpakiinoOHHbIE SBJICHUSA B KPUCTAIIMYECKUX Cpe/lax.

5. Konebanus KpuCTalNIMuECKON PEIIETKH.

6. TeroBeie cBOMCTBA TBEPABIX Te. KilacCHYECKOe U COBPEMEHHOE ITPEICTABIICHUS.
7. DIIeKTPOHHBIE CBONCTBA TBEP/ABIX TEJI: OCHOBHBIE SKCIIEPUMEHTAJIbHBIE (DAKTHI.

8. 30HHOE CTPOECHUE TBEPIBIX TEl.

9. MarHuTHele CBOMCTBA TBEPIBIX TE.

10. MarHuTOONTUYECKHUE CBONCTBA TBEPJBIX TEJ.
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11. CiuHoBBIE BONHBI. DJIEKTPOHHBIN NMapaMarHUTHBIM U SAEPHBII MarHUTHBIN pe3o-
HAHCBHI.

12. OnTryeckue cBoiCTBA TBEPBIX TEIl.

13. DnexrpoonTryeckue 3PPEKTH, MbE300NTUUECKHE U aKyCTOONTHIeCKHe 3 ek-
TBI.

14. IIpeoOpa3zoBaHue U3TY4YEHHUS 110 YACTOTE B KPUCTAJUIMYECKUX Cpelax.

15. Jlazepusle cpenbl. ONTHUECKHE KBAHTOBbIE I€HEPaTOPEI.

16. )Knaxoctu. YeTblpeXBOJIHOBBIC B3aUMOICHCTBUS B XKUAKUX Cpeliax.

17. Henuuelinble CBOUCTBA KOHIEHCUPOBAHHBIX BEIIECTB.

18. Pedpakius cBera B OJIyNPOBOAHMKAX U TBEPABIX pacTBOpax.

19. OnrTrueckue nepexo/s! B MOMYIPOBOAHUKAX. DKCUTOHHEBIE 3()(EKTHI.

20. KomOuHallMOHHOE paccessHHe CBeTa B KOHACHCHPOBAaHHBIX cpenax. JlromuHec-
LICHLIUSI CBETA.

21. CBepXnmpoBOJIUMOCTB TBEPABIX Tel. BbicoKoTeMIIepaTypHBIe CBEPXIIPOBOIHUKH.

22. CBepXnpOBOAHUKH MEPBOTO U BTOPOro pojaa. X MarHuTHBIE CBOMCTBA.

5. OuenuBanue Pe3yJbTaTOB BCTYNNHTEJBHOI'O HCNIBITAHHUSA
KpHTepHH H IKAJa ONeHHBAHHS BbINOJHEHHS 3aaHHH
JK3aMeHALHOHHOIro OMJIeTa

Homep Bannst no 3ana-
Kpurepuu ouennBanus
3a/1aHHs HUAM

AGUTYPHEHT NPaBHILHO OTBETH/ Ha TEOPETHYECKHE BOMPOCHI.
[lokaszan oTiMuHble 3HaHMA B paMKax y4eOHOro marepuana.
[Tokasan OoT/IMYHbIE YMEHMS M B/aleHUs HaBbIKAMH MpPHUMEHe- OTnuYHbIH
HHUA TOJIYYEHHBIX 3HAHHH M YMEHWH TpU pelleHHUH 3ajay B (ot 27-33.3)
pamkax y4yeOHoro Marepuana. OTBETH/I Ha BCE JOMOJIHHTEIb-
Hble BOMPOCEHI

ABHUTYpHEHT ¢ HeDONbLIMMH HETOYHOCTAMH OTBETHJI Ha TEOo-
peruueckue Bonpockl. [lokasan Xopouwne 3HaHMs B paMKax
yuebHoro matepuana. C HeGONBLIMMH HETOUHOCTAMHM BBIMOJI-
HWJ1 npakTH4YecKkHe 3asaHuda. [lokasan xopouine ymeHHs H
BIAJIEHHA HABBIKAMH TPHMEHEHHWS MOJYYEHHBIX 3HAHWH H
YMEHHH NpH pelieHnH 3aaa4 B pamkax yyeGHOro marepuana.
OtBeTui Ha 00JIBLIMHCTBO JOMOJHHTENbHbIX BOTPOCOB

1-3 AOGUTYpHEHT C CYLIECTBEHHBIMH HETOYMHOCTSMH OTBETHJI Ha
TeopeTuueckue Bonpockl. [Tokazan ynoBneTsopuTenbHble 3Ha-
HHUS B pamkax yveGHoro marepuana. C CyLIeCTBEHHBIMH He-
TOYHOCTAMH BBIMOJHUI NMpakTHUeckue 3ananus. [Tokasan yno- | MuHumabHbIH
BJIETBOPHTE/IbHBIE YMEHHSA M BIaJeHHS HaBBIKAMH [pPUMeEHe- (ot 13-19)
HHUS TMOJIyHeHHBIX 3HAHWH U YMeHUH NpH pelleHHH 3ajay B
pamkax yuebHoro marepuana. JIonycTun MHOTO HETOYHOCTEH
MpH OTBETE HA JOMNOJAHUTENIbHbIE BONPOCHI

ABHUTYPHEHT MpPH OTBETE HAa TEOPETHYECKHE BOMPOCHI M MpH
BBLIMOJHEHUH NPAKTHYECKUX 3aJaHWi MPOJEMOHCTpHpOBAI
HEJ0CTATOYHBIH YPOBEHb 3HAHWH M YMEHHWI NpH pelleH’H 3a- Huskuii
a4 B pamkax yueOHoro marepuana. [lpu oTBeTax Ha I0mMoJ- (menee 13)
HUTEIbHbIE BOMNPOCHI OBIIO JOMYLIEHO MHOMXKECTBO HeErpa-
BUJIBHBIX OTBETOB

Ba3oBblii
(ot 20-26)

IxaJyia OeHHBAHHS YPOBHS NMOAT0OTOBJEHHOCTH K 00yY€HHIO
1o pe3yJbTaTaM BCTYIHTEJIbHOI0 HCNBITAHHS



O61wwuii 6ann YpoBeHb XapakTepucTHKa YpOoBHs
3a BCTYNHUTENbHOE UC- MOArOTOBJIEHHOCTH MOArOTOBJIEHHOCTH
TNbITAaHHE K 00Yy4eHHIO
80-100 OTnuuHbIA AOHTYPHEHT OTJIMYHO NOArOTOBNEH Ais

naneHeluero o0y4yeHus B MarucTpaType no
HanpasJIEHHIO MOArOTOBKH « Y npaBieHHe Ka-
4eCTBOM»

60-79 bazoBbiii AGUTYPHEHT NnoKa3aJj XOpoLIHi ypoBeHb Moj-
TOTOBKH /15 MOCTYTUIEHHS B MarucTpartypy no
HanpaBJIeHHIO MOJArOTOBKH « YTpaB/ieHHe Ka-
HECTBOMY

40-59 MHHUMANBHBIH AbuTypueHT 0bnajaeT MUHMMAabHBIM YPOB-
HEM KOMIIETEeHTHOCTeH, HeOOXOAUMBIX JUls
OCBOEHHS NPOrpaMMbl MaruCTpaTyphbl

0-39 Huskuii INoctynarouee JIULIO He FOTOBO K 00y4eHHIO
10 NporpaMMe MarucTpaTypbl

6. HOpS—IIlOK NMpOoBeAEHHSA BCTYINHTEJbHBIX HCNbITAHHH

BerynurensHoe UcBITaHUE B BUJE 3K3aMEHa 10 HaNpaBJICHHIO MOATOTOBKHA HAYYHBIX H
HAy4YHO-IIEaroruuyecKuX Kajapos B acnupantype 1.3.8 ®usnka KOHIEHCHUPOBAHHOIO COCTO-
SIHMSL TIPOBOJIUTCSI B COOTBETCTBHU C I'paMKOM NPOBEIACHHUS BCTYIHUTENBHBIX UCTIHITAHUN B
nepuoj paboTsl NIPUEMHOM KOMUCCHH.

[ToaroroBka U npoBeJeHUE BCTYMUTEIBHOIO HCIBITAHHUS OCYIIECTBIISETCS IPeaMeT-
HOI KOMHCCHEH 1O HalpaBIEHHIO NMOATOTOBKM, Ha3HA4aeMO# NpHUKa30M peKTopa yHHUBeEp-
cUTeTa.

BapuanTsl 5K3aMeHallMOHHBIX OWJIETOB JUlsl MPOBEJCHUS BCTYIUTEIBHBIX HCIIBITAHHMA
110 9K3aMEHY I10 HAIPABJIEHUIO MOJArOTOBKH Hay4YHBIX U HAYYHO-TIEJarOrMYeCKUX KaJpoB B
acmnupanType paspabaThIBalOTCs MpeAcesaTeeM IpeAMeTHOH KOMHUCCHH TI0 HalpaBlIeHHUIO
IOATOTOBKYU M MOANKCHIBAIOTCS PEKTOPOM YHHBEPCHTETA HE [103)KE YeM 3a MecsI] 10 Hayasia
BCTYIIUTEJIBHBIX HCIBITAaHUN. BapuaHThl 3K3aMeHAIMOHHBIX OWJIETOB MJIi KOHKPETHOM
rpymnmsl (II0TOKA) KaHAMAATOB JO/KHEI BBIAABATHCS MPEACENATENI0 NPEIMETHON KOMUCCUN
B JICHb [1POBEICHUS UCIIBITAHMUSI.

Ha BerynuTenbHble UCMBITAHUS KaHAUAAT JOJDKEH MPUOBITH ¢ macroproM (Iubo 1o-
KYMEHTOM, 3aMeHsIoIMUM nacnopt). [lepel HayaloM BCTYNUTEIBHOrO HCIBITAHHS IOCTY-
naroImuii BEIOMpaeT 3K3aMeHallMOHHbII OuIeT, eMy BbIAaeTCs SK3aMEHALIMOHHBIN JIUCT, KO-
TOPBIM MOCTYNAIIUK JO/KEH MOANKCATh, U JIUCTHI YCTHOro onpoca. Ha sucrax ycrtHoro
OIIpoca B BEPXHEM IPAaBOM YIUly NOCTYNAIOMHI A0/IKEH 3ancaTh HOMEP rpyninsl (I0ToKa),
C KOTOpOIi OH MPUOBLI HAa BCTYNUTEIbHBIE UCIIBITAHUS, HOMEDP BapUaHTa HK3aMEHAIUOHHOTO
Ounera u coro ¢amunuio ¢ uHuManamu (6o nHomep CHUJIC). Bee orMeueHHbIe JOKY-
MEHTBI HEOOXOJUMO CZIaTh MOCIIE MTPOXOIKACHHUS BCTYIIUTEILHOIO UCIIBITAHMUS.

Ha nmoarotoBky k orBery TpaauuuoHHo Beiaensercs 40 munyt. Ilocie yero nmocryna-
FOLIMH BBI3BIBAETCS 9K3aMEHAMOHHOM KOMHUCCHEH /Ul OTBETA.

Bo Bpemst nmpoBeieHHsI BCTYIMTENBHOIO MUCHBITAHUS aOUTYPHUEHT MOXKET INOKHHYTb
ayJIMTOPHUIO TOJBKO OMH pa3 He 0oJiee ueM Ha 5 MUHYT I10 pa3pelleHUIO dK3aMeHaTopa.

Bo Bpems npoBe/ieHUs BCTYIUTEIBHOTO UCIIBITAHUS a0UTYpUEHTaM 3alpelaeTcs:

— o0Larbes ¢ APYruMu abUTypUEHTAMU;

— CaMOBOJILHO IIepeca)KMBaTHCS Ha JAPYrue MecTa B 3K3aMEHAI[HOHHOI ay IUTOpHUM;
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— MCII0JIb30BaTh KaKHe-JIMOO BCIIOMOTaTelbHBIE U CIIPAaBOYHbIE MaTepHabl, He paspe-
[IEHHbIE MPEIMETHBIMU JK3aMEHALIMOHHBIMU KOMHUCCUSIMH (yueOHUKH, METOJMYECKUE I10-
cobust, CIpaBOYHUKH U Jp.);

— uMeTh npu cebe MOOWIBHBIE Tene(OHbBl M WHBIE CPEICTBA CBS3HU, JJIEKTPOHHO-
BBIYHCJIUTEIbHYIO TEXHUKY (TUIAHILETBI, HOYTOYKH U T. I1.);

— BBIHOCHUTB 3a IpeJiesibl ayAMTOPUH 9K3aMEHALMOHHBIN JIUCT U JIUCTBI YCTHOTO OMNpO-
ca.

ITo okoHuUaHMIO OTBETa MOCTYMAIOMIEro IK3aMeHalMOHHas KOMUCCcHs cocTaBiseT [1po-
TOKOJI, B KOTOPBIM 3aHOCUTCSI KpaTKasi XapaKTepHCTUKa M OLEHKAa OTBETOB KaHJMJaTa Ha
KayKJIbIi BOIIPOC, U BBICTABJISIETCS] 001Iask OLEHKA 32 BCTYNUTEIbLHOE UCIIBITaHUE. Pe3ynbra-
Thl BCTYIHTEIBHOTO HUCIBITAHUS 3aHOCATCS B DK3aMEHALIMOHHYIO BEJOMOCTh M BBICTABJISA-
IOTCSl HA CAT YHUBEPCUTETA.

B ciyyae ecnu nocrynarouuif He HabupaeT MHHUMAJIBHOTO MOPOrOBOr0 KOJMYECTBA
0ajlI0B, CUNTACTCS, YTO 3K3aMEH OH HE CJlaJl U He MOXKEeT MPUHUMATh NajibHellee yyacTue
B KoHKypce. [locTynaromue, He NpoleALIMe BCTYTUTENbHbIE UCTIBITAHUS 110 YBAXKHUTEIbHOM
npuyunHe (00s1e3Hb WK MHBIE 00CTOSTENBCTBA, OATBEPIKIACHHBIE JOKYMEHTAIBHO), J0MyC-
KalOTCs K MPOBEACHUIO BCTYIMTEIBHOIO MCIBITaHHs B JPYroil rpyIe WK B pe3epBHBIN
JICHb B COOTBETCTBHH C PACIUCAHUEM IIPOBEIECHUS BCTYIIUTENIbHBIX UCTIBITAHUH.

CriopHble BONPOCH!, BO3HUKILIME TPU MPOBEAECHUN BCTYIHUTEIBHOTO HCIIBITAHHUS, pa3-
peliaoTCs aneJIsSLMOHHON KoMuccHel. 3asdBieHHe (anesuIsauusi) O HapyLIeHUH IOpsJKa
MPOBEJCHUS BCTYIIMTEJIBHOIO MCIIBITAHUS W/WIKM HECOIJIache ¢ pe3ysbTaTaMH BCTYITUTENb-
HOT'0 UCIBITAHHS, NTOJAETCs MOCTYNAIOLUIUM JTUYHO Ha CIEAYIOMNM IeHb nociie 00bIBICHUS
UTOrOBOH OLICHKHU BCTYMHUTEIBHOTO UCIIBITAHUS.

HOPHHOK npoBeaeHHu JTHCTAHIHOHHOI0O KOMIIBIOTEPHOro TECTHPOBAHUA

[Tnatpopmamu 11 NpOBEJCHUS AUCTAHUMOHHBIX BCTYIMTEILHBIX MCITBITAHMIA SIBIIS-
I0TCsA KoprniopaTuBHOH matdopmsl Microsoft Teams U cucTeMsbl 3J€KTPOHHOrO 00y4YeHHs
Moodle.

[lepes BbINOMHEHHEM KOMIBIOTEPHOIO TECTa MPOBOJUTCS MPOLELYpa ayTeHTH(HKa-
MU JTMYHOCTH ITOCTYIAIOIIEr0, TO €CTh OCYLIECTBIAETCS MPOBEPKa MOJIMHHOCTH TOJIb30-
BaTelis MyTEM CpaBHEHUsI BBEAEHHOIO MM Maposis ¢ rnapoJieM B 0a3e JaHHBIX IMOJIb30BaTe-
nen.

3areM OCyILIECTBASETCS BU3yallbHas (DKCNEpPTHAas) MACHTU(UKALUSA JIMYHOCTH MOCTY-
MAlOIIEro MOCPEACTBOM YCTAHOBJIEHHSI BH3YaJIbHOTO COOTBETCTBHUS JIMYHOCTH O0ydarole-
rocst JOKYMEHTaM, y1OCTOBEPSIIOLIUM €r0 JINYHOCTD.

BrinosHeHne KOMIIBIOTEPHOIO TECTa OCYILIECTBISIETCS IpU OKCIIEPTHOM BHJEO-
IIPOKTOPUHIE, TO €CTh IPU MMOMOLIM BHU3yaJbHOTO KOHTPOJIA 3a XOJA0M JUCTAHLIMOHHOI'O UC-
IBITAHUS TOCPEICTBOM BHACOCBSA3H.

[Tpu otcyTcTBUM y 00y4aromerocsi B KOMIUIEKTAallMKH KOMIIbIOTEpa BeO-KaMephl U MUK-
pogoHa, KCIIEPTHBIE UICHTU(PUKALUI JUYHOCTH U BUICO-IIPOKTOPUHT MOTYT IPOBOAUTHCS
C IOMOILBI0 MOOWJIBHOIO Teje(oHa C HMCIOAB30BAHHEM MOOWIBHBIX BEpCHil yKazaHHBIX
BBILLE TUIAT(OPM.

7. CnuCOK JHTEpaTypbl AJIsl NOATOTOBKH K 3K3aMeHY
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