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MHWHOBPHAYKH POCCHUU

\)} denepanbHOE rocyJapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
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Pabouas nporpamma nucuumuinHsl "M30paHHbIe ITIaBBl TEOPETUYECKON (DU3UKH'" 110 HAPABICHUIO OATOTOBKH
(cmermmanbHocT) 03.04.02 "®u3uka" HanpasneHHOCTH (mpoduimo) Meauuunackas usuka @PI'BOY BO «Uenl'V»

crp. 3

1. HEJIX OCBOEHUMA TUCHUTIINHBI

[esbo OCBOGHUS TUCUUIUIMHBI SBIISETCS O3HAKOMIICHHE CTY/ICHTA C METOJIaMH M MOJIEJISIMU TEOPUH CBEPXIIPOBOIUMOCTH, KaK
COCTAaBHBIMH YaCTSIMH TEOPETHUECKOH (DU3HKH, a TaK k€ OTPabOTKa HABBIKOB TEOPETHYECKOTO OMUCAHUS PA3IMIHBIX QU3HIECKUX

CUCTEM.

OCHOBHBIE 33J1a4U JUCITUTUTHHBL:

1. I/I3y'-IeHI/Ie OCHOBHBIX IMOHATHUH U Moaeneﬁ TCOpUHN CBEPXIIPOBOAUMOCTH,

2. I/I3y'-IeHI/Ie HpI/IJ'IO)KeHI/Iﬁ TEOPHU CBCPXIIPOBOAUMOCTH.

Pe3yJ'ILTaTBI O6y‘IeHI/IH T10 JTUCOUIUTMHE HAaIIPaBJICHBI HA JOCTHKCHUEC NHAUKATOPOB!:

[TK-2.1. Obnajgaer 3HaHUSAMHE O TIEPEIOBOM OTEYECTBCHHOM U 3apyO0EKHOM OIBITE SKCILTYyaTaIllMd ¥ TEXHHYECKOTO 00CITyKHUBaHUS
9JIEKTPOHHOT0 000PYIOBaAHHS;

[TK-2.2. JIleMOHCTpHpYET YMEHHE CTAaBUTh HAay4HBIC 337a4H B 00JIACTH MEJIUIMHCKOI (PU3MKU U pemaTh UX C UCIOJIb30BaHHEM
COBPEMEHHOT0 000PYIOBaHHS M OTEUECTBEHHOTO H 3apy0EKHOTO OMBITa;

[IK-2.3. meet mpakTudecKuii OMBIT (HABBIKK) IIPOBEACHUS HAYTHO-UCCIIEI0BATEILCKUX PaboT, ONMMpasCh Ha UCMOIB30BaHUE
COBPEMEHHOI0 000PYI0BaHUS 1 OT€UECTBEHHOTO U 3apy0exHOr0 OIBITA.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huxi (pazper) OITOIT: |BI.B.I[B.02.02

2.1 TpeGoBaHusl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

I/ICTOpI/Iﬂ " METOJA0JIOT U (1)I/ISI/IKI/I

2.2 JIncuuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX OCBOEHHE TAHHOMH TUCUHUNIUHBI (MOIYJIs1) HE00X0IMMO KaK MpeallecTByoOLIee:

HO}IFOTOBKa K IIpoueaype 3alluThl U 3allUTa BLIHYCKHOﬁ KBaﬂH(bPIKaHHOHHOﬁ paGOTLI

3. KOMIIETEHIIMX OBYYAIOIIEI'OCsl, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

(MOJLY.JIST)

IIK-2: Cnioco0eH cTaBUTh Hay4YHbIE 321a4H B 00JIACTH MeIMIIUHCKOI (DM3UKH U peliaTh UX ¢ HCIO0JIb30BAHMEM COBPEMEHHOI0

000py10BaHHS M 0TEYECTBEHHOT0 U 3aPy0esKHOr0 ONbITA

3HaTh:

HHH JAOCTHKCHUA IIK-2.1: METOAbI U CIT0COOBI TOCTAHOBKHU U peuicHus 3aaa4 (1)H31/I‘I€CKI/IX HCCIIeI0BAaHUN TCOpeTH‘IeCKOﬁ CI)I/I3I/IKI/I;
OCHOBHBIC ITOHATHUS U METOJAbI TCOPUU CBEPXIIPOBOANMOCTHU

YMmern:

Jns noctroxenus ITK-2.2: caMOCTOSITENBHO CTABUTH U PELIaTh KOHKPETHbIE (PU3UYECKUE 3a/1a4l HAyYHBIX UCCIIEA0BaHUM B 001aCTH
MEJUIMHCKON (PU3HUKHM, HCIONB3YS METOMBI M CIIOCOOBI TEOPETHUECKOH (DH3HUKH; IPHMEHATh OCHOBHBIC OHATHUS, 3aKOHBI X METOIBI
TEOPUH CBEPXIIPOBOIUMOCTH

Baagertn:

Juns noctmxenus [TK-2.3: HaBbIKaMu OCTAHOBKH U PEILICHUS 3a1a4 HAyYHBIX UCCIICIOBaHUI B 00JIaCTH TEOpPETHUECKON PHU3HUKH (Ha
pUMepe TEOPHHU CBEPXIIPOBOANMOCTH), HABBIKOM TEOPETHYECKOTO OIIMCAHUS PA3THIHBIX (PH3NYECKUX CHCTEM

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI oﬁyqamlum?icsl JOJIZKEH

31

3HaTb:

311

METOJBI U CTIOCOOBI TOCTAHOBKHU M PEICHUS 3aa4 (PU3NUECKUX UCCIEA0BAHUN TEOPETHUECKOH (HDU3UKU

3.2

YMmeThb:

321

CaMOCTOSTENILHO CTABUTh U PEIIaTh KOHKPETHbIE (pr3ndecKue 3a/1aui HayqHbIX HCCIIEI0OBaHNH B 001aCTH MEJUIIMHCKON
(hU3MKH, UCTIONB3YS METOJIBI M CIIOCOOBI TEOPETHUECKON (PM3UKH; MPUMEHSTH OCHOBHBIC TIOHSTHS, 3aKOHBI M METO/IbI
TEOPUH CBEPXIIPOBOAUMOCTHU

3.3

Baagertn:

3.3.1

HaBBIKaMH [TOCTAHOBKHU M PELICHHUS 3a/1a4 HAYYHBIX HCCIIEJOBAaHHI B 00JIACTH TEOPETUUECKOW GU3MKH (Ha puMepe
TEOPHH CBEPXIIPOBOIUMOCTH), HABBIKOM TEOPETUYECKOTO ONUCAHUS PA3IMYHbIX (GU3UUECKUX CHCTEM
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4. OFBEM JUCIIMIIJIMHBI (MOAYJIS)
O6wasn TpyaoemMKoCcTb 23ET
Yacos o yueOHOMY IU1any : 72 Buner konTponst B cemecTpax:
B TOM YHUCIIE :
ayIUTOpHBIC 3aHATHS : 12 9K3aMEeHBHI 3
camocTosTeNbHas padota : 18,6
4acoB Ha KOHTPOIb 36
KOHTaKTHas pabora: 17,4
UKP: 5,4
5. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI MOAYJIS)
Kon HaumeHnoBaHue pa3fieioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc
Paznen 1. Beenenne
1.1 TIpuMeHeHre CBepXIPOBOHUKOB B HayKe U TeXHUKe /JIex/ 3 2 JI1.1 J11.2 J11.3J12.1
J12.2J12.3
2132335455
Paznen 2. OcHOBHBIE IKCIIEPHMEHTAJIbHBIE (PAKThI

2.1 He3atyxaromiuii TOK B CBepXIpOBOJHUKAX. KBaHTOBaHNHE MATHUTHOTO TIOTOKA B 3 2 JI1.1 J11.2 J11.3712.1
cBepxnpoBogHuKax. Dddext Ixozedcona, cnadasi CBEpXIPOBOAUMOCTS. J12.2J12.3
Dddexr Meticcuepa — Oxcerdenbaa. CBepXIPOBOJHUKH IEPBOTO POJA. 21523334055
CBepXIIPOBOHUKH BTOPOrO pojia. TepMoIUHAMHKa CBEPXIIPOBOIHUKOB. /JIeK/

2.2 He3atyxaromiuii TOK B CBepXIPOBOJHHUKAX. KBaHTOBaHNHE MATHUTHOTO TIOTOKA B 3 6 JI.1 J11.2 J11.3712.1
cBepxnpoBogHukax. Ddoexr xozedcona, cnadast CBEpXIPOBOAUMOCTS. J12.2712.3
Dddexr Meticcuepa — Oxcerdenbaa. CBepXIpOBOIHUKH TIEPBOTO POJIA. 21320335435
CBepXIIPOBOAHUKH BTOPOTO posia. TepMoIUHAMUKa CBEPXIIPOBOAHUKOB. /Cp/

Pa3nen 3. YpaBuenust JIonaoHoB

3.1 Ypasuenus JIonnoHoB. I'nyOrHa IPOHUKHOBEHUSI MaTHUTHOT'O IOTOKA B 3 2 JI1.1 J11.2 J11.3712.1
CBEPXIIPOBOIHUK. Pacnpeneienre MarainTHOTO TIOJISt ¥ TOKA B JI2.2J12.3
cBepxnpoBoaHHKaX. KBaHTOBaHHME MarHUTHOTO MOTOKA B MOJIOCTH B 013233 54 55
CBEpXMpPOBOIHHUKAX. /JIek/

3.2 Ypaeuenus JIonnoHoB. ['yOrHa NPOHUKHOBEHUSI MATHUTHOTO ITOTOKA B 3 4.6 JI1.1 J11.2 JI1.3J12.1
CBEpXIIPOBOIHUK. Pacnpeeienre MarainTHOTO TIOJISt ¥ TOKA B JI2.2J12.3
cBepxnpoBoaHHKaX. KBaHTOBaHHME MarHUTHOTO MOTOKA B MOJOCTH B 013233 54 55
cBepxmnpoBoaHuKax. /Cp/

Pa3nen 4. Teopus cBepxnpoBogumoctu I'mu3dypra — Jlangay

41 VYpasuenus Teopuu ['mH30ypra — Jlanaay. XapakTepHble MacIITaObl JAJIHHBI, 3 4 JIT.1 JI1.2 JI1.3J12.1
3¢ dexT 6IM30CTH B CBEPXIPOBOAHUKAX. DHEPTUs TPAHUIIBI pa3zesia MEKIY JI2.2J12.3
HOPMaJIbHOM M cBepXIpoBosiel ¢pazamu.. Kpurnueckoe mose u KpUTHIECKUAH 010523334035
ToK. /JIex/

4.2 Ypasuenus teopun ['un30Oypra — Jlannay. XapakrepHble MacIiTaObl JUTHHBI, 3 4 JIT.1 JI1.2 JI1.3J12.1
3¢ dexT 6IM30CTH B CBEPXIPOBOAHUKAX. DHEPTUs TPAHUIIBI pa3zeia MEKIY JI2.2 J12.3
HOPMaJIbHOM M cBepXIpoBoasiel ¢azamu.. Kpurnueckoe nose u KpUTHYECKUNA 010523334035
Tok. /Cp/

Pa3nes 5. Mukpockonu4eckasi TCOpHs CBEPXNPOBOIUMOCTH

5.1 OCHOBHOE COCTOSIHHE CBEPXITPOBOJHUKOB. DJIeMEHTapHbIE BO30YKICHUS B 3 2 JIT.1 JI1.2 JI1.3J12.1
CBEpPXIPOBOIHMKAX. DHEPreTHdecKas 1eib B CBEPXIIPOBOJHUKAX. JI2.2J12.3
3aBUCUMOCTb YHEPTETHYECKOH LIETH B CBEPXIIPOBOIHUKAX OT TEMIIEPaTypHl. 010523334035
Teopus BKIII. /Jlex/

© ®I'bOY BO «Yenl 'Yy




MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuumuinss! "M30paHHbIe ITIaBBl TEOPETUYECKON (DU3UKH' 110 HAPABICHUIO TOATOTOBKH

(cmeumanpHocTr) 03.04.02 "®usuka" nanpasieHHocTH (podutio) Meauntumuckas pusuka ®IEOY BO «Henl'Y» cTp- 3
5.2 OCHOBHOE COCTOSIHUE CBEPXIIPOBOAHUKOB. DIeMEHTapHbIE BO30OYXICHHS B 3 4 JI1.1J11.2 J11.3J12.1
CBEPXIIPOBOAHUKAX. DHEPreTHYECKas IIETb B CBEPXIPOBOTHUKAX. J12.2J12.3
3aBUCHMOCTb SHEPTETUUECKOM LIEIN B CBEPXIPOBOJIHUKAX OT TEMIIEPaTyphl. 013233 54055
Teopus BKII. /Cp/
Pa3nen 6. Unas konTakTHasi padoTa
6.1 WupuBuayanbHble KOHCYIbTAIMU, TEKYIHH KOHTpob /MKP/ 3 54 [JI1.1J11.2 J11.3]12.1
J2.2712.3
013233 54055

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

KoHTtposnbHbIe BOIPOCHI
Bormpocsr k sk3ameny

6.2. TunoBbIe KOHTPOJIbHBIC 3aIaHUAI U HHBIC MaTePHAJIbI ISl Te]cymei/i aTrecTaluu

KoHuTponbHBIE BOTPOCH

Paccka3zatb 0 IpUMEHEHUH CBEPXIIPOBOJIHUKOB B TEXHHKE.

Kak cBepxnpoBosiiue npuOopsl MOXKHO HCIIOIB30BaTh I (PU3UUCCKUX U3MEPEHUN?
Kakue mapaMeTpbl CBEpXIPOBOIHUKOB MOXHO IOJIyYUTh U3 ypaBHEHHH JIOHIOHOB?
OCHOBHBIE TTapaMETPBI CBEPXIIPOBOHUKOB.

OOBACHUTH, YTO TAKOE KYIIEPOBCKas Hapa.

6.3. TunoBbie KOHTPOJBbHBIC BOIIPOCHI U 3aJaHUA JIA l'lpOMe)KyTO'—lHOﬁ arrecranuu

Bormpocsr k sx3ameny

. IIpuMeHeHNe CBEPXIPOBOAHUKOB B HAYKE U TEXHHKE.

. Hezaryxatomuii TOk B CBEpXIPOBOJAHUKAX.

. KBaHTOBaHME MarHUTHOTO OTOKA B CBEPXNPOBOHUKAX.

. Oddexr xozedcoHa, cnadbas CBEpXIPOBOIIMOCTb.

. Dddext Meiiccuepa — Okcendenba.

. CBepXIpOBOIHUKY NIEPBOTO POJIA.

. CBepXIpOBOAHUKH BTOPOTO POa.

. TepmoauHaMuKa CBEpXIPOBOHUKOB.

. YpaBHenus JIoHAOHOB.

10. I'myO1HA MPOHUKHOBEHUS! MAaTHUTHOT'O IIOTOKA B CBEPXIPOBOJHUK.

11. Pacnpenenenue MarHUTHOTO TOJISL U TOKA B CBEPXIPOBOAHUKAX.

12. KBanTOBaHME MarHUTHOTO MOTOKA B ITOJIOCTHU B CBEPXIPOBOAHUKAX.

13. YpaBuenus teopuu [ ma30ypra — Jlannay.

14. XapaxrepHble MacIITaObl JNIUHEL, 3Q(HEKT 6IM30CTU B CBEPXIPOBOJHUKAX.
15. DHeprust TpaHuLBI pa3aena MeX, 1y HOpMalIbHOH U CBEpXIpoBOAsIIeH dhazamu.
16. Kputndeckoe mose u KpUTHYECKUH TOK.

17. OcHOBHOE COCTOSTHHE CBEPXITPOBOJHUKOB.

18. DnemeHTapHbIE BO30YKI€HHS B CBEPXIIPOBOIHHUKAX.

19. DHepreTuyeckas 11ellb B CBEPXIPOBOJHUKAX.

20. 3aBHCUMOCTb SHEPIeTUUECKOMN I1IeJIN B CBEPXIPOBOAHUKAX OT TEMIIEPATYPBI.
21. Teopus BKIII.

OO DNk W~

NeJ

6.4. Kputepuu oneHuBaHus

J1n1s TorydeHust TOJI0KUTETIBHON OLIEHKH CTYAEHT JOJDKEH IPaBUIbHO OTBETUTH Ha JBa BOIIPOCA 9K3aMEHALMOHHOTO OHJIeTa — OAMH I10
OCHOBHOH 4acTH Kypca, pacCMaTpUBAEMOM Ha JIEKIUAX, BTOPOM — IO 9aCTH Kypca, BRBIHOCUMOM Ha CaMOCTOSITEIbHOE H3yYECHHE.

Jln1s onmy4eHust OLIEHKU «OTIMYHO» Ha 9K3aMEeHE CTYACHT JI0JDKEH IPOJEMOHCTPUPOBATh OTIMYHOE 3HAHUE MaTepHuala, Kak
JIEKLIUOHHBIX 3aHATUH, TaK U TEM, BHIHOCUMBIX Ha CAMOCTOATENbHOE 00yUeHUE, OTBETUB Ha 00a BoIpoca OuiieTa, BOCIPOU3BELS
COOTBETCTBYIOLINE MATEMAaTHUYECKHUE BBIKIAIKH U JIOTUYECKUE PACCYKACHHUS.

JI1s Hoy4ueHus OLEHKU «XOPOIIO» CTYAEHT JOJKEH OTBETUTh Ha 00a BOIpoca OUIIETa, HO IIPU 3TOM JOIyCKAIOTCS HErpyOble OLIMOKH
IIpY BEIBOJIE (YOPMYIT MIIM OTCYTCTBHE HEKOTOPBIX HJICMEHTOB BBIBOJA.

JI1s1 oy4eHus OLIEHKH «YIOBIETBOPUTEILHOY» CTYAEHT NOJUKEH OTBETUTH Ha 00a Bolpoca Ouiera, chopMynupoBaB OCHOBHbIE
TIOHATHS, 3aKOHBI U PE3YNBTATHI, HO HE IIPOBES UX BBIBOJ.
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OHCHKa «HEYAOBJICTBOPUTEIILHO» CTAaBUTCS, €CJIM HE BBIIIOJIHCHBI YKa3aHHBIC BbIIIC Tpe60BaHI/I$I, a UIMCHHO, HC IOJYUCH HpaBI/IHLHLIﬁ
OTBCT HA OOAWH U3 BOIIPOCOB 6I/IJ'IeTa, 00 eciu CTYACHT NPOACMOHCTPHUPOBAJl 3BHAYUTCIILHBIC npo6enm B 3HAHUAX OCHOBHBIX TEM
HU3YyUCHHOI'O MaTe€pualia.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JIsT)

7.1. Pexomengyemas JiuTepaTypa

7.1.1. OcHOBHAs1 TUTePATYypa

ABTOpBI, COCTAaBUTEIH 3arnaBue W3zpatenscTBO, ron| Pecypc
JI1.1 |Kurrens Y. Beeznenue B (Gu3uKy TBEpAOro Tela: HaydHas JIUTepaTypa Mocksa : Hayxka, 3BC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
JI1.2 |3aiiman [1. [IpuHIMIIEI TEOpHUY TBEPIOTO TENA: HAyIHAs INTEpaTypa Mockaa : Mup, 9BC
(https://biblioclub.ru/index.php?page=book&id=483413) 1974
JI1.3 |AGpukocos A. A. OCHOBBI TEOPHU METAIUIOB: Y4eOHOe rmocodue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=67590) ®usmariut, 2010
7.1.2. lonoJIHUTebHAS JIUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI2.1 |Kommnareen A. C., 3JIeKTPONPOBOAHOCTh METAIJIOB: MOHOTpaQHst Kupwuinos : 3BC
Janmay JI. 1. (https://biblioclub.ru/index.php?page=book&id=105586) T'OHTU YxpauHsl,
1935
J12.2 |Amxpodt H., Mepmun |®usuka TBepAoro Tena: yueOHoe nocodue Mocksa : Mup, 3BC
H. (https://biblioclub.ru/index.php?page=book&id=483336) 1979
J12.3 |JTannay JI. O., JTudmur [KpaTkuii kypc TeopeTndeckoit GU3nKu: Kypc JeKIui Mockga : Hayxka, 9BC
E. M. (https://biblioclub.ru/index.php?page=book&id=494680) 1972

7.2. Ilepeyennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHHKAIMOHHOI ceTn "MHTepHeT"

31 [JTanb [DneKkTpoHHEIH pecypce] : neKTpoHHO-0nbIMoTeyHas cucteMa (OBC) / m3narensctBo Jlans. — URL: http://e.lanbook.com/

32 |YHuBepcurerckas 6MOIMOTEKA OHIANWH [ DJISKTPOHHBIN pecypc] : aneKTpoHHO-0ubmoTeynas cucrema (OBC) / 000
Jupexrmenua [Tabmummmnr. — URL: http://biblioclub.ru/

33  [FOpaiit [OnekTpoHHSIH pecypc] : 31eKTpoHHO-O0ubmoTeuHast cucrema (3bC) / uznarenscrso FOpaiit. — URL:
https://biblio-online.ru

D4 |Znanium.com [DJeKkTpoHHbIH pecypc] : 371eKTpoHHO-6ubmnoTeunas cucrema (ObC) / HayuHo-u3aaTenbCKuil eHTp
HNH®PA-M. — URL: http://znanium.com/

35 |[eLIBRARY.RU [3nekrponHslii pecypc] : aiekrponHas 6ubnnoreka / Hayd. snektpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb nHGPOPMAITUOHHBIX TEXHOJIOTHI

7.3.1 IIporpaMmmHoOe oGecniedeHue

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnexTpoHHBIH KaTanor HayuHoi oubanorexku Yenl'Y [DnexTponHslii pecypc] : 6a3a nannsix / Yenst6. roc. yu-1. — URL:
http://library.csu.ru/ru/ - Yensbunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : ;xypHaibl
American Physical Society : caitr. — URL: http://journals.aps.org/about — 513. anrit. — Pexxum goctyrma: TOJIBKO U3 CETH YHHBEPCHTETA. —
TekcT : 2eKTPOHHBIH.

3. Web of Science : myneriaucuumrsapHas pedeparupHast 6a3a gaHHbIX / KoMmanust Thomson Reuters. — Pesxxum nocryma: uis
3apeructpup. noib3osareneit Uenl'yY. — TekcT : 3MeKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 3. auri. — Pexum gocryma: s
3apeructpup. nonb3opareneit Yenl'VY. — TeKCT : 3NEKTPOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. anri. — Pesxum nocryma: 1uist 3aperucTpup. mosibs3osareneid Yenl'Y. —
TekcT : 2eKTPOHHBIN.

© ®I'BOY BO «Uenl'V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuumuinas! "M30paHHbIe ITIaBBl TEOPETUYECKOH (HU3HUKU" IO HANIPABJICHHIO MTOATOTOBKH

(cmeumanpHocTr) 03.04.02 "®usuka" nanpasieHHocTH (poduto) Meauntumuckas pusuka ®IEOY BO «Henl'Y» crp. 7

8. MATEPUAJ/IbHO-TEXHUYECKOE OBECIHHEYEHHME JUCIUIIJIMHBI (MOAY JIs1)

Jst peanu3anny JUCHUILUTHHBI HCTIONB3YIOTCS YUCOHBIC ayAUTOPHHU TSl IPOBEACHHS 3aHTHI JICKIIHOHHOTO TUIIA, TPYIIOBBIX U
WHIUBUAYaJIbHBIX KOHCYJIBTANNH, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOMN aTTECTAIMH, a TAK)KE MOMEIICHUSI TSl CAMOCTOSATEIbHON
paboThI.

VYueOHbIe ayIMTOPUH YKOMIUICKTOBAHBI CIICHUATH3UPOBAHHO MEOEIIbIO M TEXHUUSCKIMU CPEICTBAME O0YUCHUS - MYJTbTHMEIUITHBIM
000pyI0BaHHEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKN).

Jlnst mpoBeeHust 3aHATHH JIEKIIMOHHOTO TUIIA TIPEJIararoTcsi Habopsl JEMOHCTPALIOHHOTO 000PYAOBAHUS U yUeOHO- HATTISJHBIX
rocoOuii (MynbTUMETUIHBIE TPE3EHTALIUH).

Ucnonesyrorest ayauropust Ne205 - ynranbHbiid 3a51 Ne3 (yueOHbIi kopiyc Nel) u aynutopus Ne206 - 35eKTpPOHHBIN YUTAJIBHBIN 34T
(crienanu3upoBaHHbIi MenuaneHTp) (yueOHbIi kopryc Nel) s camocTosTensHON paboThl CTY/IEHTa, OCHAILICHHBIE IEPCOHATBHBIMU
KOMITBIOTEpaMH, MYJIbTUMEINIHON anmapatypoii. B ayauropusix obecneueH JOCTYI K pa3inyHOM ClIpaBOYHOM JIUTEpaType,
SHIMKJIONEAUAM, OHONIMorpa)u4ecKuM 1 TIOJTHOTEKCTOBBIM 0a3aM JaHHbIX, HH(OpMalMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUIIJIMHBI (MOY JIST)

OcBoeHHe coaep KaHusl TUCIUIUIMHBI OCYIIECTBIISIETCS Ha JICKIUX.

Jlex1oHHbIE 3aHATHSA 00ECTIEYNBAIOT TEOPETHYECKOE H3yUEHHE AUCIUILTHHBL. OCHOBHBIMH METO/aMH 00YUYESHHS SBIISIOTCS
nH()OPMATMOHHO-00BCHUTENEHBIH U TpoOeMHbI. Ha TeKIusx n3inaraercsi OCHOBHOE COJlepyKaHHe TeM MPOrPaMMBI, TPOBOAUTCS
aHaJIU3 OCHOBHBIX MOHATHH U paCCMaTPUBAIOTCS TIPUMEPHI.

JIeKIMOHHBIN MaTepHa SBISETCS BXKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOSHUS y4eOHOM AuCIMIUTMHEL Ero o0s3arensHoO
HEOOXOIUMO JIOTIOJIHUTH MaTepHaIoM OCHOBHOH M JOTIOJHUTEIBHOM JIUTEPATYpPHI 110 TEME.

Ba)kHBIM MOMEHTOM TIPH H3YUSHHH JTF000H TUCIUIUTNHEI SBISIETCS OPTaHU3aLusI CaMOCTOsATeIbHON padoTsl. [Ipn ocBoeHNH
MaTepHala He ClIeIyeT CTPEMHUThCA K MEXaHHYECKOMY 3alIOMHUHAHUIO IPUBEJICHHBIX OTPE/ICICHUH, (POPMYIMPOBOK U TIOJIOKEHHIH,
ecnu TpeboBaHMs K BaMm mpsiMo He yKa3bIBalOT Ha 3T0. BriostHe 3 ek THBHON MOKET OKa3aThCs MOMBITKA OHATh CYTh SBICHUS,
BbIpabOTaTh CBOE OTHOILIEHHE K HEMY, OITUPAsCh HA MaTepuall, COICPIKaILlUiicS B pEKOMEH/I0BaHHOM tuTepaTtype. Takxke
pPEKOMEH/TyeTcs PABHOMEPHO PaCIIpeIeNATh Harpy3Ky CaMOCTOSTEIFHOTO O0YUEHHUS B TEUSHHE CEMECTpa.

B crydae mpuMeHeHus Mpu 00yYeHNUH AUCIUTUTHHBI YJIEKTPOHHOTO O0YUYEeHUs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI
oOuieHue 00yJaroIuXcs ¥ MPerojaBaTeis OCYIECTBIISCTCS B PEXKUME PeabHOr0 BpeMeHH (OHIaiH-JIeKIH (BeOUHApPBI), YaThI,
BHJIE0-KOH(EPEHIINH 1 JIP.) WK OTIOKEHHOTO BpeMeHH (CHcTeMa TucTaHiioHHoro ooyuenust Moodle, MS Office365, dopymsr,
JICKTPOHHAS [10YTa U JP.).

IMpu 0Oy4enuu U ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSIMU 3[J0POBbS 3JIEKTPOHHOE 00yUEeHHUE, TUCTAaHIIMOHHbIE 00pa30BaTeIbHbIE
TEXHOJIOTHH IIPeyCMAaTPHBAIOT BO3MOXKHOCTB ITpHUeMa-Tiepeiadl HHGOPMAIUHU B JOCTYITHBIX AT HUX (opMax.

Peanu3zanust JUCUUILTUHEI C IPUMEHEHUEM DIIEKTPOHHOTO 00y4YeHHs], TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHI (1anee — D0,
J1OT) ocymectiseTcs: Ha OCHOBaHMH «[10JIOYKEHUS 0 peaM3aniuyi OCHOBHBIX H JIOTOJHUTEIBHBIX 00pa30BaTeIbHBIX MPOTrPaMM C
MIPUMEHEHUEM DJIEKTPOHHOTO 00yUYEeHHUs M JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI B (heaepaibHOM rocy1apCTBEHHOM
OIO[DKETHOM 00pa30BaTEIbHOM YUPEKICHUH BBICIIET0 00pa3oBaHus « HeISIOMHCKUI TOCyJapCTBEHHBIN YHUBEPCHTETY, «[lookeHust
0 MOpsAKE 3a4eTa 00YJaOIIMMHUCS 110 OCHOBHBIM MPOQECCHOHAIBHBIM 00pa30BaTEIbHBIM MPOTPaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Uenl'Vy» pe3yabTaToB OCBOCHHUS B OPTaHU3AIUSIX, OCYIIECTBIISIOMIUX 00pa30BaTeIbHYIO IEATEIBHOCTD, YICOHBIX
MPEMETOB, KypCOB, TUCUUIUINH (MOIYJIeH), MPAKTHK, JOMOJHUTEIBEHBIX 00pa30BaTENILHBIX MPOTPAMM) MOCPEICTBOM AIIEKTPOHHOM
nHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxop | T.I1.) MpH
peanu3anuu 00pa3zoBaTesbHON AeATenbHOCTH ¢ npuMeHeHrneM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTHI, HE BXO/AIINE B IepeueHb
AJIEKTPOHHOM HHPOPMAIMOHHO- 00pa30BaTEIILHON CPEIIBI.

10. CHIEIIMAJIBHBIE YCJOBUA OCBOEHUS JUCIUIIIMHBI OBYYAIOIIIMMHUCS C UTHBAJIMJHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXHOCTSMMU 310POBbA

OcBoeHnune JAUCHUIUIMHBI MHBAJIMAAMU U JIMAMU C OTPAaHUYCHHBIMHU BO3MOYKHOCTAMU 3J0POBbs OCYIICCTBIIACTCSA C UCIIOJIB30BAHUEM
CHENMANbHBIX TEXHUYECKUX CPEACTB M MH(OPMAIMOHHBIX TEXHOJOTWH, MPENOCTaBIsAEMbIX PecypCHBIM y4eOHO-METOANYECKUM
LEHTPOM MO OOYYEHHIO HMHBAIMIOB M JIMII C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3110poBbs Yenl'Y mo 3ampocy oOyuaroierocs
(MOOMIBHBIE CHENMANbHBIE TEXHUYECKHE CPEJICTBA JUISL JIML C HAPYLICHUSMH 3PEHUs M C HapyIIEHHEM CJyXa, acCCHCTHBHBIC
nH(OPMALIOHHBIE TEXHOJIOTHH).

IIpn HEoOXOaMMOCTH Ul OOYYAIOIIMXCS C HApYIICHHSMH 3peHHS Ha pabovnmxX MecTax ISl IPOBENCHUS NPAKTUYECKHX HIIH
7a00PaTOPHBIX 3aHATUI YCTAaHABIMBACTCS CIIEIHMANbHOE IPOrpaMMHOE obecreueHHe (IporpaMMa peueBOM HAaBUTALMHU, PEUEBHIC
CHHTE3aTOPbI, DKPAHHBIE JIYIIBI).
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B yueOHbIe aymuTopuu 0o0OecrieuyrBaeTCsi OECIPENATCTBEHHBIN AOCTYI JJIsi OOYYAIOUIMXCS ¢ WHBAIUAHOCTBIO U C OTPAaHUYCHHBIMHU
BO3MO)KHOCTSIMH 3I0POBBSL. B Kak10#l ayanTopuu, rae 00y4aroTess HHBAIHIBL U JIHLA C OrPaHUYCHHBIMUA BO3MOKHOCTSIMH 3[[0POBBSL,
MPeyCMaTPUBACTCSI COOTBETCTBYIOIIECE KOJIUIECTBO MECT JUIsl OOYUAIOIIUXCS C YIETOM HApYIICHUH UX 3I0POBBSL.

Jlist ocBOGHUS TUCLMILTHHBI HHBAJIMAAM U JIULAM C OTPAHMYICHHBIMH BO3MO)KHOCTSIMH 3/I0POBbS IPEOCTABIISCTCSI TOCTYII K [IEYaTHBIM
WCTOYHHKAM, UMEIOIMMCS B HayuHO# 6ubmnorexe Yenl'Y, ¢ MOMOMIBIO CHEIMATBHBIX TEXHHYECKUX CPEICTB; MOCTYI C MOMOIIBIO
CHEIHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K IJNIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B (HOpME SIICKTPOHHOTO
JIokyMeHTa B poHme HayuHO#H OubnroTekn Yenl'Y MM 371eKTpOHHO-OUOIMOTEUHBIX CHCTEMAX.

Y4ueOHO-METOIMUECKHE MATePHAIbl [T O0YYAIONIMXCS U3 YUCIAa MHBAJIHIOB U JIHIl C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3I0POBBS
MPEIOCTABISAIOTCS B (hOPMaX, alalTHPOBAHHBIX K OTPAHMYCHHSM UX 3[J0POBbsI H OCOOCHHOCTSIM BOCTIPHSITHS HH(POPMALIUHL.

JIJ1st MHBAJMIIOB | JIMIL C OTPAHMYCHHBIMU BO3MOXKHOCTSIMH 3I0POBBSI OCBOCHHE TUCIUILIMHBI MOXKET OBITh YACTHYHO WU MOJTHOCTHIO
OCYIIECTBICHO C HCIIOJIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA.

Ilpu mnpoBeneHWH TNPOMEKYTOUHOH AaTTeCTAlMUd 1O JUCHUIUIMHE OOYYaroUMMCS C HWHBAJIUIAHOCTHIO U C OTrPaHHYCHHBIMH
BO3MO)KHOCTSIMH 3/I0POBBsI O0CCIICUMBACTCSI [0 HX 3asBICHHUIO MPEAOCTABICHHEC B JOCTYNHOW (OpME B 3aBHCHMOCTH OT HX
WHIUBUAYAJIbHBIX OCOOCHHOCTEH HMHCTPYKIIMH O TOPSAKE MPOBEICHUS MPOMEKYTOYHOH ATTECTAIlMH, OLCHOYHBIX CPEICTB H
BO3MO)KHOCTH OTBETOB Ha 3ajaHusl (IIMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIBIOTEPE, MUCHMEHHO MmpudroMm Bpaitms, ¢
HCIIONIB30BAHUEM YCIIyT aCCHCTEHTA, YCTHO).

Ipu mpoBefeHNH MPOLEAYPHI OLCHUBAHUS PE3YJIBTATOB O0YYIEHHS HHBAIHUIOB M JHI[ C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 30POBBS
MpeyCMaTpUBAETCsI HCIONB30BaHue MpeaocTaBieHHBIX el Y uiin cOOCTBEHHBIX TEXHHUECKUX CPEICTB, HEOOXOJUMBIX M B CBSI3H C
UX MHANBHAYaIbHBIMH OCOOCHHOCTAMH. [IpH HEOOXOIMMOCTH WHBAIHIAM M JIMLAM C OrPaHUYCHHBIMH BO3MOXHOCTSIMH 3I0POBbBS
MPEIOCTABISIETCS TOTIOJHUTEIBHOE BPEMsl TSl MOJrOTOBKU OTBETa Ha 3aJaHus, MPOIEIypa OIICHUBAHHS PE3yJIbTATOB OOYUCHUS IO
JHUCHUILIHHE MOYKET [IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

© ®I'BOY BO «Henl'V»




03.04.02 ®u3uka, HanpaBJaeHHOCTh (Mpoduiib) «Menuuunckas ¢pusuka», PII{ no aucuuniuze
«HM30paHHbIe I1aBbI TeopeTHYeckoii puzukn», 2025 rox Hadopa, ounas ¢popma o06yueHus

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporoxon 3aceganust Ne 05 ot 06.02.2025

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) M. JI. Mumiep

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



