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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma auctpmumasl "[lepsonpuaimmnaeie Metos1 @PKC" 1o HanpaBIIeHUIO ITOATOTOBKA
(cnenmaneHocTh) 03.04.02 "®uszuka" HanpasnenHocTH (npodwno) TeopeTnyeckas u MateMaTnieckas Gusnka crp. 3
OI'BOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Lens ocBoenns aucunmumias "[lepBonpuanmmabie MeToasl @KC" cocTonT B popMUpoBaHUHN TIPECTaBICHNH 00 OCHOBHBIX
crmocobax ¥ MeTojaX MPIMEHEHHsI KBAHTOBOH TEOPUH K HCCICIOBAHHUIO CBOWCTB KPUCTAITMIECKHX TEIl.

Pe3yJ'ILTaTLI O6y‘IeHI/I$I O JUCHUINIMHE HAIPaBJICHBI HA JOCTHUXXCHUC NHANKATOPOB!:

ITK-1.1. JIeMOHCTpUpYET 3HAHHE OCHOBHBIX TCOPETHUYCCKUX MOJIOKESHUI M METOZIOB B O0JIACTH TEOPETHUECKON H
MaTeMaTHIeCKOH (HU3UKH

ITK-1.2. lemoHCTpHpYeT yMeHUS cOopa U aHaIH3a HHPOPMAITIH 0 TEMATHKE IPOBOINMBIX HayIHBIX HCCICIOBAHUN B
00acTu TeOpeTHIECKON I MaTeMaTHIECKOH (hH3HKH

ITK-1.3. IMeeT mpaKTHYECKHi OIBIT YCTAHOBJICHNS HOBBIX (DPAKTOB M 3aKOHOMEPHOCTEH B 00JIACTH TEOPETHUECKOH 1
MaTeMaTH4ecKOH (hU3UKH

ITK-2.1. O6magaeT 3HaHUAMH O EPETOBOM OTEUECTBEHHOM U 3apy0EKHOM OIBITE 3KCILTyaTaIllii U TEXHUYECKOTO
00cIy)KUBaHUS 2JIEKTPOHHOTO 00OPYIOBAHUS.

ITK-2.2. [leMOHCTpUpYyeT YMEHUE CTaBUTh HAy4HBIC 3a7]a4l B 00JIACTH TEOPETUUECKOI U MaTeMaTH4eCcKoi (PU3UKH U pelraTh
UX C HCIIOJIb30BAaHHEM COBPEMEHHOTO 000PYIOBAHHS M OTEUECTBEHHOTO M 3apYOEKHOTO OIIbITa

[TK-2.3. ImeeT mpakTU4YeCKUi ONBIT (HABBIKK) IPOBEICHUS HAYYHO-HUCCIEIOBATENbCKUAX PabOT, ONMUPAasCh Ha UCIIOJIb30BaHHE
COBPEMEHHOTO 000PYJOBaHHUS M OTCUECTBCHHOTO M 3apYOEKHOTO OIbITa

2. MECTO JUCIIHUITIJIMHBI B CTPYKTYPE OIIOII

Iukn (paznen) OIIOIT: | b1.B.Z1B.01.02

2.1 TpeGoBaHus K NpeJBAPUTEIbHOI MOAr0TOBKe 00y4alomerocs:

KOMHLI(YI"CpHa}I aBTOMATU3alUs SKCIICPUMEHTA

2.2 JIucuMnJuHbI M MPAKTHKH, JJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEO0OX0OTUMO KAK
npeauecTpyouiee:

HOIIFOTOBKa K IpoUCaAype 3alllUThI U 3alllUTa BBIHYCKHOﬁ KBaIIH(l)HKaI.[PIOHHOﬁ pa6OTLI

KommbrotepHble METOIBI 00paObOTKH HH)OPMAITUH

KommsiorepHoe MoaenrpoBanne GU3NIECKUX POIECCOB

[TpousBoacTBeHHAs MpaKTHKA (IPEIIUITIOMHAS IPAKTHKA)

ITpousBoaCTBEeHHAs MPAaKTHKA (HAYIHO-UCCIIEIOBAaTeIbCKas paboTa)

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3Y.JILTATE OCBOEHHUS TUCIAILIAHBI
(MOZY.JIsD)

IK-1: CnocodeH npoBoaAHTH HAYYHO-HCCJIE0BATENILCKYIO Pa00Ty B 00J1aCTH TEOPETHYECKOI H MaTeMaTH4YeCKOi
pusuxn

3HaTh:

HJ’ISI JOCTHIXCHUA [IK-1.1: OcHOBHEIC TCOPETUUCCKHUE IMOJIOKCHUA U METOABI B obmacTu (I)I/ISI/IKI/I

YMmerb:

Just noctimkenus [TK-1.2: Cobupats U aHaITM3UpOBATh MHPOPMAIIHIO [0 TEMATHKE MPOBOMMBIX HAYIHBIX HCCIIEIOBAHUN B
o0nacTu GpHU3HKH

Baanern:

Js noctmxenus [TK-1.3: TIpakTHuecKHMU HABBIKAMH U OTTBITOM YCTAHOBIICHHS HOBBIX ()aKTOB U 3aKOHOMEPHOCTEH B
obmactu Gpu3nku

ITK-2: Cnoco0HOCTh CTABUTH HAYYHBIE 321a4H B 00J1ACTH TeOPeTHYECKOil H MaTeMaTH4YecKoii GU3NKH M peliaTh HX €
HCMO/Ib30BAHHEM COBPEMEHHOT0 000PYI0BAHHS M 0TEYeCTBEHHOI0 H 3apy0e:KHOr0 ONbITAa

3HaTh:

Hnsa noctwxenus [1K-2.1: O6nanate 3HaHUSMHU O IEPEIOBOM OTE€UECTBEHHOM M 3apYOSKHOM OTIBITE SKCIUTyaTalluy 1
TEXHUYECKOTO OOCITY)KHBaHHMS JJIEKTPOHHOTO 000PYI0BaHUS

YmMmernb:

Jns noctmxenus [1K-2.2: CTaBuTh HaydHbIC 337294 B 007aCTH MPO(HECCHOHATBHON SSITETBPHOCTH B PEIIATh UX C
WCIIOJIb30BaHUEM COBPEMEHHOTO 000PYIOBaHUS H OTEYECTBEHHOTO M 3apYOEKHOTO OIhITa
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Baagernb:

Jns noctmwxenus [1K-2.3: TIpakTiueckuM ONBITOM (HaBBIKaMH) MTPOBEACHHS HAYYHO-UCCIEOBATENILCKUX PadOT, OMUPAsICh
Ha UCIIOJIb30BaHHE COBPEMEHHOTO 000PYIOBaHUS U OTCYECTBEHHOTO M 3apyOEKHOTO OIIbITa

B pe3yjbTaTe 0OCBOCHUSA TUCHUIIINHDBI oﬁyqamumﬁm JOJIZKCH

3.1 |3uars:

3.1.1 | ocHOBHBIE CBOICTBA NECPpUOANICCKUX CUCTEM, O6yCJ'IOBJ'IeHHBIe KBAaHTOBBIM XapaKTCPpOM BSaHMOHCﬁCTBHﬁ,

IpsMOe 1 00paTHOE IPOCTPAHCTBO, ONEPANY CHMMETPHUH, MHOTOJICKTPOHHBIE BOJTHOBBIE (DYHKIIIH, METOMBI
peLIeHNsT MHOTORJIEKTPOHHBIX 3a1a4 (MeTo XapTpu, XapTpu-DPoka, Teopusi QyHKIHOHAJA IIOTHOCTH)

3.2 | YMmeTh:

3.2.1 TMPUMCHATH HAa IPAKTUKE NEPBOHAYAIBHBIC CBEICHNSA O KBAHTOBO-MEXaHUYECKNX METOJaX UCCICAOBAHUA

KOHACHCHUPOBAHHBIX CPCa

3.3 | Bnagernb:

3.3.1 | BmageTs OCHOBHBIMH HaBBIKAMU PaOOTHI C IEPBOINPHHIIUIHEIME IPOTPaMMHBIMH ITAKETaAMHU JUIA pacuera

KPHUCTAJUTMYECKOH CTPYKTYPBI, JIEKTPOHHOTO CIIEKTPa U CBOWCTB KPHUCTAJIIOB

4. OFBLEM JUCUMILINHBI (MOLY.JIST)

O6wasn TpyaoemKocTb 33ET
YacoB 1o yueOHOMY ILIaHY 108 Buasl KOHTpONA B ceMecTpax:
B TOM YHCJIE
AyIUTOPHBIE 3aHATHS 32 3aueThl 2

caMocTosATenbHas paboTa

KOHTaKTHas pabora: 35,3

72,7

HKP: 3,3
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIVIMHBI (MOAY JIST)
Kon HaumeHoBaHHe pa3/iejioB U TeM /BU/I 3aHATHS/ Cemect | Yaco Jluteparypa
3aHATH p / Kype
Pazgen 1. Pasgen 1. BBenenue. OcHOBHbIE IIOHSTHS
1.1 TpaHCHSAIMOHHAS CHMMETPHSI, OCHOBHBIE BEKTOPBI TPAHCIISIHM, 2 2 JIT.1JI1.2 JI1.3
JJIeMeHTapHas siueiika, siaelika Burnepa-3eiitiia, oOpaTHas penierka, JI1.4J12.1 J12.2
nepBast 30Ha bprmosHa /Jlex/ 2.3
313233 54 55
1.2 CTpyKTypa ¥ CUMMETpHs KpucTauioB. Pemerka bpass. OcHOBHBIE 2 2 JIT.1JI1.2 JI1.3
BEKTOPHI TpaHcswid /T1p/ JI1.4J712.1 J12.2
J2.3
3132335455
1.3 YnakoBka aToMOB B kpuctajuiax. KoahGUIMEHT yakoBKH ISl PEIIETOK 2 2 JIT.1JI1.2 JI1.3
Bpaga. Aromusie miockoctH /Ip/ JI1.4J12.1 J12.2
J12.3
313233 54 35
1.4 O6partHas Pemerka. OCHOBHBIE BEKTOPBI TPAHCISIUI 00paTHO# 2 2 JIT.1JI1.2 JI1.3
pemerku. 3oHa bpumosHa /TIp/ JI1.4J712.1 J12.2
J12.3
0122233435
1.5 OCHOBHBIE METOJIBI ¥ IPOLIELYPBI BEIUUCIUTEIHHOTO 2 4 JIT.1 J11.2 J11.3
Matepuanoseaeuus /Cp/ JI1.4J12.1 J12.2
J12.3
0122233435
1.6 Mertoast Monte-Kapno /Cp/ 2 6 JI.1JI1.2 J11.3
J11.4J12.1 J12.2
J12.3
313233 54 35
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1.7 Mertoabl Monekynsipaoit muaamuku /Cp/ 2 6 JIL.1JI1.2 JI1.3
JI1.4J12.1 J12.2
JI2.3

0132053 54 35

Paznen 2. Paznen 2. OcHoBHbIE N0/10KeHUs (PU3UKHU TBEPAOro TeJja.

2.1 [lepuoauueckuit noreHman, Teopema bioxa, 30HHas CTpykTypa, 2 2 JIL.1JI1.2 JI1.3
JIUCIEpPCUOHHAs 3aBUCUMOCTS, KIaccu(uKamus TBepabix e /Jlex/ J1.4J12.1 J12.2
J12.3
01022233435
2.2 Oo6mue cBoiicTBa ypaBHeHHs LIpeauHrepa A1s MepHOANISCKAX CHCTEM. 2 2 JIL.1JI1.2 JI1.3
Teopema bnoxa. bnoxosckue ¢yrkun /TIp/ JI1.4J12.1 J12.2
J12.3
21022233435
23 Monens Kponwura-ITennu. Dueprerudeckue 30161 /I1p/ 2 2 JIT.1JI1.2 JI1.3
JI1.4J12.1 J12.2
J12.3

313233 54 35

Pa3nen 3. Pazaen 3. KBanToBasi 3a1a4a MHOTHX TeJI.
OaHO03J1eKTPOHHOE PUOINAKEHHE.

3.1 O6mas GopMyTHpOBKa KBAHTOBOH 3a/1a4l MHOTHX TeJl. 2 2 JIL.1JI1.2 JI1.3
MHuoroanektporHoe ypasHenue llpennnrepa, 'aMuiabToHHAH. JI1.4J12.1 J12.2
VYpaBuenus Xaptpu /Jlex/ J12.3

3132335435

3.2 CamocorinacoBaHHbIN oTeHnHal. Pemenne «caMocoriiacoBaHHBIX 2 2 JIL.1JI1.2 JI1.3
ypaBHeHuii. Onpenenurens Cidiitepa. YpaBHeHus Xaprpu-Doxka. JI1.4J12.1 J12.2
Oo6menHast sHeprus. /Jlex/ J12.3

313233 54 35

33 AnropuTM pacdera ¢ moMoInsio Meroaa Xaprtpu -doxka /Cp/ 2 8 JI1.1J11.2 J11.3

J11.4J12.1 J12.2
J12.3

01032053 54 35

Pasnen 4. Paznen 4. Teopust pyHKIIMOHAIA IVIOTHOCTH

4.1 DJeKTpOHHasl III0THOCTb, ONPEEIICHHE, OCHOBHBIE cBOMcTBa. [lepBas 2 2 JI1.1J11.2 JI1.3
teopema XosHOepra-Kona. Bropas reopema Xosnbepra-Kona. JI1.4J12.1 J12.2
Bapuarnmonnsii npunimn Xo3xu0epra-Kona /Jlex/ J12.3

313233 54 35

4.2 [pubmmxenne Kona-1lIsma: KnHernueckas sHeprus, BHEITHUN 2 2 JI1.1J11.2 J11.3
MOTEHITNAJ, SHEPTUs XapTpH, 0OMEHHO-KOPPEIAINOHHAS SHEPTHUS U JI1.4J712.1 JI12.2
OILICHKA PHEPreTUUECKUX BKIAI0B B (YHKIIMOHAI DHEPTHU. J12.3
CamocoriacoBannblie ypaBHenus Kona-I1Iama. OOMeHHO- 0132333455
KOppemsIroHHas sHeprus /JIex/

4.3 VYpaBHenue Jlupaka v KOHIENINS COIUHOB. 3apsa/10Basi U CIIMHOBAS 2 2 JIL.1JI1.2 JI1.3
mwioTHOCTH. CIIMH B MHOTORJIEKTPOHHOM cucTeme. YpaBHenue Kona- J1.4J12.1 J12.2
[I>ma B Teopun (pYHKIIMOHATA CTUHOBOM TuIOTHOCTH /TIp/ J12.3

313233 54 35

4.4 Teopust Tomaca-depmu /Cp/ 2 4 JI1.1J11.2 J11.3

JI1.4J12.1 J12.2
J12.3
313233 54 55
4.5 [Tpubnmxenue TokanbHOM mioTHOCTH /Cp/ 2 4 JI1.1 J11.2 J11.3
JI1.4J12.1 J12.2
J12.3
313233 54 55
4.6 [Tpubmmxenune obo0menHoro rpaguenta /Cp/ 2 4 JI1.1 J11.2 J11.3
JI1.4J12.1 J12.2
2.3

313233 54 35
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Pazgen S. Paspen S. MeToab! penieHust ypaBHeHHUI 30HHOH TeOpUH
5.1 Oo6mas GopmynupoBka 3agauun. basucHeie GyHKIUH. METO IOCKUX 2 2 JI1.1J11.2 J11.3
BoutH. [IceBnomoTenuuan /Jlex/ JI1.4J12.1 J12.2
J12.3
313233 54 55
5.2 Mertoa nprUCOeANHEHHBIX INIOCKUX BOJIH. MeTOJ] OpTOrOHaIM30BaHHbIX 2 2 JI1.1J11.2 J11.3
IUIOCKUX BOJH. JIuHeapuzanys. JInHEHHBINH METO IPUCOEAUHEHHBIX J1.4J12.1 J12.2
miockux BoaH (JITIIIB). /Jlek/ JI2.3
313233 54 55
53 Merton miockux BojH. Ileproauueckuil noTeHual. 30HHas CTPYKTypa B 2 2 JI1.1J11.2 JI1.3
MeToze Tockux BoiH /Tlp/ JI1.4J12.1 J12.2
J12.3
21022233435
5.4 OCHOBHBIC JICKTPOHHBIC XapaKTEPUCTHKH: dPPEKTUBHAS Macca, 2 4,7 JIT.1JI1.2 JI1.3
ckopocts /Cp/ JI1.4J12.1 J12.2
J12.3
2122233435
5.5 Merton cunbHOM cBsa3u. OyHKIMU BaHHbe. 3a1auu Ha BEIYHCIICHHUE 2 2 JIT.1JI1.2 JI1.3
JTUCTIEPCUOHHOM 3aBUCHMOCTH JIJIS IPOCTHIX CTPYKTYp /IIp/ JI1.4J12.1 J12.2
J12.3
210222334935
5.6 Merton niceno noteHnuanos /Cp/ 2 6 JI1.1 J11.2 J11.3
J11.4J12.1 J12.2
2.3
2122233435
5.7 MeTtoa OpTOroOHATM3UPOBAHHBIX TIOCKHUX BOJH /Cp/ 2 6 JIT.1JI1.2 JI1.3
JI1.4J12.1 J12.2
2.3
21222334935
5.8 O61mas Teopusi MOCTPOSHHUS TIceBAOMOTeHIMaMa. Kpurepuuseioopa 2 10 JIT.1JI1.2 JI1.3
MceBIONOTEeHITMANA. Pasmuanble BUIBI TiceBAonoTeHMana /Cp/ JI1.4J12.1 J12.2
2.3
2122233435
Paznen 6. Paznen 6. Teopusi pyHKIMOHAIA MVIOTHOCTH IS
MATHUTHBIX MAaTEPHAJIOB
6.1 VYpaBuenus {upaka u koHnenws cnuaa /Cp/ 2 3 JIT.1JI1.2 JI1.3
JI1.4J12.1 J12.2
J12.3
01022233435
6.2 3apsoBas u ciuHOBas wioTHOCTH /Cp/ 2 3 JIT.1JI1.2 JI1.3
JI1.4J12.1 J12.2
J12.3
21022233435
6.3 VYpaBuenne Kona-Illema B Teopun QpyHKIIMOHATA CITMHOBON 2 4 JIT.1JI1.2 JI1.3
mwrotHoctH /Cp/ JI1.4J12.1 J12.2
2.3
210222334935
Pa3nen 7. Unast koHTaKkTHas padora
7.1 WuauBuayaabHbIC KOHCYTBTAIIMH, TEKYIMHA KOHTPOJb /MKP/ 2 33 JIT.1JI1.2 JI1.3
JI1.4J12.1 J12.2
2.3
21222334935

6. DOHJ] OLIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

1. Bompocs! k 3a4eTy
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2. [loaroroBka 2-X AOKIJIAJOB 110 TEMaM, BEBIHECEHHBIM Ha CAaMOCTOSATENbHOE U3yUEeHUE

6.2. TunoBblie KOHTPOJ/IbHBIC 3a1aHUSl U UHBIC MaTEPHUAJIbI 11 TeKyllleﬁ aTTeCTaluu

Bomnpocs! k 3auery

1. Llenu 1 3aAa4¥ BEIYMCIUTEIBHOTO MaTepranoBeaeHnss. OCHOBHBIE METOIBI U MPOLIEAYPHl. MeTOIbI KOHEUHBIX DJIEMEHTOB.
Metoast Monte-Kapiio.

2. llenun ¥ 3a/1a4X BEIYUCIUTEIHLHOTO MaTepHaIoBeieHnsl. OCHOBHBIC METOJIBI M IPOLIETyphl. MeTO B MOJICKYIISIPHOT
nuHaMuKkd. [lepBonpuHIUIHEBIE MeTOABI (abinitio MeToIbI).

3. KynoHnosckoe B3aumojieiicteue. MHorouactuunoe ypasHenue llpennnrepa.

4. MuorouactuyHoe ypaBaenue [llpenunrepa. ATOMHbIE €IHMHUIIBI.

5. IIpubmmkenne bopra-Omnmenreiimepa.

6. [TpubnmxeHne cBOOOIHBIX JIEKTPOHOB.

7. Herepmunant Crnelitepa.

8. [IpubmmKkeHne MOJIEKYIISIPHOTO TOJIS.

9. Meron Xaptpu-Doxa.

10. AIropuT™ CaMOCOTIaCOBaHHBIX BBIYMCIEHHUH.

11. Teopus pyHKIHMOHANA IIIOTHOCTH. DIIEKTPOHHAS TNIOTHOCTS.

12. Teopus ¢yHKIMOHANA IIIOTHOCTH. [T0THAS SHEPTHS OCHOBHOTO COCTOSHHS.

13. Monens Tomaca-®epmu-/upaxka.

14. Teopemsl XosHOepra-Kona.

15. BapnanmonHslit npuHInn Xosu6epra-Kona.

16. IIpubnmxenue Kona-1lloma: Kunernyeckas sHeprust, BHEIITHUN OTEHIINAN, YHEPTHS XapTpu, 0OMEHHO-
KOPPEISIHOHHAS SHEPTHs U OLICHKA YHEPIeTHYECKHIX BKIIAIOB B (DYHKIIMOHA YJHEPTHH.

17. CamocornacoBansble ypaBHeHUs Kona-IIIama.

18. Teopust pyHKIIMOHATA IIOTHOCTH JIJISi MATHUTHBIX MaTepHaioB. Y paBHeHre /Jupaka U KOHIEIIUS CIIHHOB.
19. 3apsinoBast ¥ CHMHOBAS MJIOTHOCTH.

20. CriiH B MHOTORJIEKTPOHHOU CHCTEME.

21. Ypasuenne Kona-I1Isma B Teopnu (yHKITHOHATIA CITMHOBOH INIOTHOCTH.

22. IlpencraBneHre 0OMEHHO-KOPPEISIMOHHBIX «IBIPOK».

23. IlpubnmxeHue JOKAIBHOM MIIOTHOCTH.

24. IpuOnmxeHne CIMHOBOH JIOKAJIBHOM IUIOTHOCTH.

25. Tpubmmxenue 0000IIEHHOTO TPATUEHTA U METa-0000IIEHHOTO TPaJUEHTA.

26. I'ubpuaHble U Apyrue 0OMEHHO-KOPPESIMOHHbIE (YYHKIIMOHAIBI.

27. CamocoriiacoBaHHBIN TIOJIX0/1 K penieHnto ypaBHeHuit Kona-11Isma. Bapuanuonnsiii npuanumn. OrpanudeHus.
CaMO0COI1acOBaHHOCTb.

28. briok-cxema caMOCOTIIACOBAHHBIX BHIYMCIICHH.

29. ®dynknuoHan nonHoi sHeprun. @ynkunonan Kona-1llsma nna norenunana EKS[V].

30. SABHbII QYHKIIUOHANT JIS TUIOTHOCTH.

31. O606menHbIe IoTeHIIMANB V, n, E[V,n]. JlocTimkeHre caMoCcoriiacOBaHHOCTH.

32. Meton Bpoiinena. [Tonnas sneprus u apyrue cBoiictsa. OCHOBHBIE TOMYILIEHUS K pemieHusM ypaBHeHus: Kona-Illsma.

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOM(DKyTO‘-[HOﬁ aTrecTanumn

Tumnosie KOHTPOJIbHBIC BOIIPOCHI U 3alaHUs I l'[pOMe)Ker‘IHOfI aTTeCTalluu NpeACTaBJICHBI B q)OH,ILaX OLCHOYHBIX
CpeacTB

6.4. Kputepuu oneHuBaHUA

Texymuii KOHTPOIIb TEOPETHIECKUX 3HAHUIN U MPAKTHUYECKNX HABBIKOB IIPOU3BOANTCS Ha MPAKTUUECKUX 3aHATHAX B BUJIE
OTBETOB y IOCKH, a TAKXK€ B BU/IC OTYETOB II0 TEMaM IPAKTHIECKHUX 3aHATHI 1 TOMAITHIX KOHTPOIBHBIX paboT, KOTOPEIE
ClIaeT CTY/ICHT B TEUCHHE CeMecTpa.

OueHka "3a4TeHO" CTaBUTCS B TOM CIIydae €CIIM CTYJAEHT OOHapy)KHUBaeT BEPHOE OHUMAHHUE CYITHOCTH PacCMaTPUBaeMbIX
METOJIOB ¥ TEOPHH, TaeT TOYHOE OTpeIeTICHIE M NCTOJIKOBAHIE OCHOBHBIX ITOHATHI METOIOB U TEOPHH, a TaKXKe HMEeT
MOHNMaHHE O MECTEe TOTO WM HHOTO METOJa MIIH TEOPUH B COBPEMEHHOH HayKe, 0 001aCTH ero MPUMEHUMOCTH 1
NPENMYIIECTBaX U HEOCTATKAX.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, | 3arnaBue | W3naTenbCcTBO, | Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | CoxomnoBckwmii B. B., | Beenenue B epBOMpHHINITHEIE METOABI (DM3UKH TBEpAOTO Tena: | UensaOWHCK :
3arpedun M. A. ydae6HOe mocodue W3narensctBo
UYensiOuHCcKoro
TOCYIapCTBEHHOT
0 YHHBEPCHTETA,
2018
JI1.2 | 3arpebun M. A., [IpakTrka BEIYHUCICHUS DIEKTPOHHBIX U MATHUTHBIX CBOWCTB UensOMHCK :
Coxonosckuii B. B., | TBepapix Ten ¢ momomsio makera SPRKKR: yae6HO- WznarenscTBO
Jlynunxkas 0. A. METOJIYEeCKOe TTocoone YensabuHCKOTO
rOCYJapCTBEHHOT
0 YHUBEPCHUTETA,
2018
JI1.3 |Yepusimen AIL BBenenne B ¢pm3uKy TBEpIOTO TeTa U HAHODH3HKY. HoBocubnpck : 9BC
CrenunansHbli Kype ¢pusuku. Koncnexr nekmmit: yae6Hoe HoBocubupckuii
nocooue rOCyJapCTBEHHBI
(https://znanium.com/catalog/document?id=396934) 7 TEXHIYECKUH
YHUBEPCHUTET
(HI'TY), 2019
JI1.4 |Kurrens Y., I'yce BBenenue B ¢pu3uky TBepIOrO Tema: [yueOHOE PYKOBOJCTBO | Mockga:
A A [Anbsnac], 2013
7.1.2. JlonoJHUTEeIbHAS JTUTEPATypa
ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI2.1 | bongsipes A. K. Kpucrannorpadus: HaydHas TuTepaTypa Jlenunrpan, 9BC
(https://biblioclub.ru/index.php?page=book&id=230330) Mocksa,
I'po3nbiit,
HoBocubupck :
OHTU HKTIT
CCCP, 1934
JI2.2 | Coboms U. M., Yucnennsle MeToas! MonTe-Kapno: Monorpadus Mocksa : Hayka, 3bC
IMuporosa I'. 4. (https://biblioclub.ru/index.php?page=book&id=457076) 1973
JI2.3 | Xappucon V., Cypuc | Teopus TBepaoro Tena: HaydHas JIUTEpaTypa Mocksa : Mup, 9BC
P. A (https://biblioclub.ru/index.php?page=book&id=483357) 1972
7.2. IlepeueHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"
21 | Jlanb [DnexkTpoHHBIH pecypc] : anekTpoHHO-0nbInoTeuHas cucrema (ObC) / m3matenscrBo Jlanb. URL:
http://e.lanbook.com/
92 | YHuBepcuTeTckas OubianoTeka oHIaiH [DIeKTPOHHBIN pecypc] : aneKTpoHHO-6ubmuoTeynas cucrema (ObC) / OO0
Jupextmenua [Ma6mumuar. URL: http://biblioclub.ru/
93 | IOpaiT [DnekTpoHHbIH pecype] : aneKkTpoHHO-0nbaroTeuHas cucrema (3bC) / m3natensctBo FOpatit. URL:
https://urait.ru
D4 | Znanium.com [DneKTpOHHBIN pecypc] : a1eKTpoHHO-0ubmmoteunas cucteMa (ObC) / HayaHo-m3naTenbekuiil neHTp
NH®PA-M. URL: http://znanium.com/
95 | eLIBRARY.RU [OnekTpoHHbI# pecype] : anekTpoHHas oubnuoreka / Hayd. anextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHGOPMAIMOHHBIX TEXHOJIOT Ml

7.3.1 IIporpammHoOe obecnieyenmne

Adobe Connect Acrobat

LMS Moodle

Adobe Reader

OpenOffice

ITO Kaspersky

7.3.2 lIpodeccuonanbuble 6a3bl JAHHBIX H HHGOPMAIHOHHO-CIIPABOYHBIE CHCTEMbI

1. DnexTpoHHBIH KaTaxor HaydHo! Oonbmmorexn YenlY [DnexTpoHHSBIH pecypc] : 6a3a ganHbx / Yenso. roc. yH-T. —
Yenabunck, 1992.
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2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern
Physics :xypransr American Physical Society : caitt. — URL: http://journals.aps.org/about — fI3. anri. — Pexxumaocrtyna:
TOJBKOM3CETHYHUBEPCHUTETA. — TEKCT :2JICKTPOHHBIH.

3. WebofScience : mynbTuaRCHUIITHHApHAS pedepaTuBHas 6a3a naHHBIX / komnanus ThomsonReuters. — Pexxum pocryma:
I71s1 3aperucTpup. noaszoBateneit Yenl'Y. — TekcT : 37eKTpOHHBIN.

4. Scopus : petdhepatuBHas 6a3a maHHbix / ElsevierBV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum mgoctyma: mis
3apeructpup. noip3osateneit YUenl'Y. — TekcT : 3IeKTpOHHBIH.

5. SpringerLink : [caiiT]. — URL: http://link.springer.com/ — fI3. anri. — Pexxum mocTyna: [jis 3aperucTpup. mojib3oBarenei
Yenl'V. — TekcT : 351eKTpOHHBIH.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIMITJINHBI (MOJAY JIA)

OCBOCHHUE AUCHHUILTHHBI OCYIIECTBILSICTCS B YICOHOH ayJUTOPHHU IIEPBOTO KOPITyCca, pACCYNTAHHOMN Ha 25 CTYIEHTOB.

Vcnionb3ytoTcs 2eKTPOHHBIN YUTANbHBIN 3211 HaygyHoU Oubnuorexu YenlVY (aynutopus 206) u yuebHas 1aboparopust
BBIYMCIIUTENBHON (U3MKH Kadenpbl TeopeTndeckoi pusnku (ayauropust 222) Uit caMOCTOSTEIbHONH paboThI CTyIEHTA,
OCHAII[EHHBIE IEPCOHATBHBIMI KOMITBIOTEPaMH, MyIbTUMEIUIHHON anmapatypoi. B aymuropusix obecrieueH T0CTyI K
Pa3IUYHON CIPaBOYHOM JIUTEpAType, SHIUKIONEAUAM, OMOIHOTrpahMueCKUM U ITOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
UH(OPMaLMOHHEIM pecypcaM «HTepHeT».

9. METOAMUECKUE YKA3AHMUS /151 OBYUAIOIMXCS IO OCBOEHMIO MCLOUILINHBI (MOIY.JI5)

OcBoenue conepxkanust yaeoHoi nucuuruinabl «llepsonpunuumnusie Metoasr DKCy» ocymiecTBiIsieTcst Ha JIEKIUSIX,
MPAKTHYCCKUX 3aHATHAX U B MPOLIECCE CAMOCTOSATEIBHON Y4eOHO IeATEIPHOCTH CTY/ICHTOB.

JIeKIIMOHHEIE 3aHATHS 00ECIIEINBAIOT TEOPETHUECKOE H3yIeHHE TUCIHUIUTNHEI. OCHOBHBIMHI METOIaMH OOYHIEHHS SBIISIOTCS
uH(pOPMAMOHHO-00BACHUTENBHBIHN U TpoOaeMHbId. Ha nexuusx u3naraercs OCHOBHOE COIEpKaHUE TEM IIPOTPaMMBI,
MIPOBOJIUTCS aHAJIU3 OCHOBHBIX IMOHATUH M PACCMAaTPUBAIOTCS IPUMEPHI.

JIeKIIMOHHEIH MaTepHall SBIIETCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUIS YCBOCHHS ydeOHOI nuciuiuimHbl. Ero o0s3aTensHO
HEOOXOANMO IOTIOJHUTE MATEPHAIOM OCHOBHOH M TOTIOTHUTEIIFHOH INTEPATYPHI 1T0 TEME.

[TpakTryeckue 3aHATUS CAYXKAT IS 3aKPETUICHHs] TEOPETUUECKUX OCHOB, M3JIaraeMbIX B JIeKUUsAX. Ha mpakTnueckux
3aHATHAX 00ydaeMBbIe OBJIA/ICBAIOT OCHOBHBIMH METOIAMH U IIPHEMaMH pelIeHHs 3a/1a4. [ IpoBeieHns TeKYIIEero 1
MPOMEXYTOYHOTO KOHTPOJIS IIPOBOIUTECS KOHTPOJIbHAS pab0Ta M 3aIIUTHI 33124 M0 KaXKI0H TeMe MPaKTHISCKNX 3aHATHH.
3amuTa 3a7a4 TO TeMe MoJpa3yMeBaeT pelIeHne 3a4a4 U3 IPEeUI0KeHHOT0 CIHUCKA 33a7a4 U YMeHHe O0BSICHUTh X0 PEIIeHUs
1-2 3ama4d u3 TeMbl. CucTeMa KOHTPOJBHBIX MEPONIPHUATHH 10JIKHA 00ecrieunBaTh 0O BEKTUBHYIO OLICHKY 3HAHUN M HAaBBIKOB
CTYAEHTOB, CITOCOOCTBOBATH MOBHIMICHUIO 3()(DEKTHBHOCTH BCEX BHIOB YICOHBIX 3aHATHI, BKIIIOUAsl H CAMOCTOSTEIBHYIO
paborty.

BaXHBIM MOMEHTOM TPY U3YYEHUH JIIO00H JUCIUILTUHBI SBISETCS OPraHU3alus CaMOCTOsTeNbHOM padoThl. [Ipu ocBoeHnn
MaTtepuala He CIIeIyeT CTPEMUTHCS K MEXaHHIeCKOMY 3alIOMHHAHHIO IIPUBEIICHHBIX OIPEICIICHNH, (POPMYITUPOBOK H
MOJIOXKEHUH, eclTi TpeOoBaHus K Bam mpsiMo He yKa3bIBaloT Ha 9T0. BrioitHe 23eKTHUBHOM MOKET OKa3aThCs TIOMBITKA
MOHSATH CYTh SIBIICHHS, BEIPA0OTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAasiCh Ha MaTepUall, COJAepKalIUNiCsS B peKOMEHIOBAaHHON
yutepatype. Takke peKOMEHIyeTcsl pABHOMEPHO pacIpelessiTh Harpy3Ky CaMOCTOSITEIbHOTO 00y4eHuUs B TeUEHHUE
ceMecTpa.

B cinysae npuMeHeHHs Tpu 00ydeHUH AUCIUTUIMHEL YJICKTPOHHOTO 00Y4IEHUS, AUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTH o011eHre 00yJaromuXcsl ¥ MpenojaBaTessi OCYLIECTBIISIETCS B PEKUME PEATbHOTO BpeMeHH (OHIaiH-JEeKIH
(BeOMHApBI), YaTHI, BUICO-KOH(MEPESHIMU | JIP.) WIX OTJIOKCHHOTO BPEMEHH (CHCTEeMa AUCTaHIMOHHOTO 00ydeHus Moodle,
MSOffice365, popymsl, FMEKTPOHHAS TT0YTA U IIP.).

IMTpu 0Oydennu UL C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3[J0POBBSI JJIEKTPOHHOE 00ydCHHUE, TUCTAaHIIHOHHbIE
00pa3oBaTeNbHbIC TEXHOJIOTHUH MPEIyCMaTPHBAIOT BOBMOXKHOCTD IIpUeMa-Tiepeiayi HHPOPMAIMY B JOCTYITHBIX JUIs HUX
dbopmax.

Peanmsanust TUCIUIUINHEI ¢ TPUMEHCHHUEM 3JIEKTPOHHOTO 00YJIeHHs, TUCTaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (aee
— 30, A0T) ocymectBasiercss Ha ocHOBaHUU «[1oy10keHuns 0 peanu3alui OCHOBHBIX U IOTIOJIHUTENBHBIX 00pa30BaTENbHBIX
IporpamMM ¢ IPUMEHEHHEM JIEKTPOHHOTO 00YUeHHUS U IUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH B (heepaaIbHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTeIbHOM YUPEXKICHHH BRICIIETO 00pa3oBaHms «YesIOMHCKUH rocynapCTBEHHbBIH
yHHBepcHTeT», «[1om0keHNs 0 mopsAAKe 3aueTa 00yJaONIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTEeNbHBIM
nporpamMmam Beiciiero oopazoanus B ®I'bOY BO «Uenl V» pe3ynbTaToB OCBOCHUS B OpraHU3AIHIX, OCYIIECTBIISIOMINX
00pazoBaTENBHYIO AEATEILHOCTD, YICOHBIX IIPEMETOB, KYPCOB, AUCIUIUTHH (MOIYIIeH), IPaKTHK, TOTTOTHUTEIBHBIX
00pa3oBaTeNBHBIX IPOTPAMM» ITOCPEACTBOM UIEKTPOHHOI HHPOpMaMOHHO-00pa3oBaTensHON cpensl PI'BOY BO
«Henl'V». B uckirountensHbIX cinydasx (hopc-Maxop U T.I1.) IpU pean3aii 00pa3oBaTeNbHON AITETLHOCTH C
npumeHenueM D0, JIOT Moryr mpuMeHSATh KOMIIOHSHTHI, HE BXOJISIINE B IIEPEYCHB HJICKTPOHHON HH()OPMATHOHHO-
00pa3zoBaTeNbHOM CpesbI.
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10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE UCIUIUIMHBI HHBAIMAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/OPOBBSl OCYIIECTBISETCA C
UCIIONIb30BAaHUEM CIEIHATIbHBIX TEXHUYECKHX CPEICTB M MH()OPMAIMOHHBIX TEXHOJOTHUH, IPEeJOCTaBIAEeMBIX PecypcHBIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOY4EHHIO MHBAJIHMIOB U JIMI C OTPaHHYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CpEICTBA IS JIMI C HApyMICHHSAMH 3pEHHS H C
HapyYIIEHUEM CIIyXa, ACCHCTUBHBIC MH()OPMALMOHHBIE TEXHOJIOTUH).

ITpu HeoOXoaMMOCTH I OOYJAIOIUXCA C HApYIIEHUSMU 3pEHHs Ha pabodnmx MecTaxX A HMPOBEAEHHS MPAKTUYECKUX WU
71a00paTOPHBIX 3aHATHH YyCTaHABIMBAaETCSA CIELMAIBLHOE IPOrpaMMHOE obOecriedeHHe (IporpaMma pedeBOH HaBHTaIWW,
pedeBbIe CHHTE3aTOPHI, SKPAaHHbIE JIYIIH).

B yueOnple ayauTopum obOecrieuynBaeTcsl OECHpEmsATCTBEHHBIM A0oCTyn s OOydalomuxcs C HWHBAJIUIHOCTBIO U C
OTPaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxknoi aymuropuu, riae oOydaroTcss MHBAJIHMABI M JIMLA C OTPAaHUYECHHBIMH
BO3MOXHOCTSIMH  37I0POBbBS, IIPELyCMAaTPHUBACTCS COOTBETCTBYIOMIEE KOJIMYECTBO MeECT Ui OOydJaromUXcs C y4eTOM
HapyLIEHUH UX 3J0POBbSL.

Jlis ocBOEHHS MUCHUIIIMHBI MHBAIHIAM M JIHLIAM C OTPAHHYEHHBIMH BO3MOJKHOCTSIMH 30pPOBbSl MPENOCTABISIETCA AOCTYN K
MEYaTHBIM HCTOYHHUKAM, MMEIOMMMCS B HaydHOW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CHIENMANbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIIEIMANBHBIX TEXHHYECKNX W MPOTPAMMHEBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe PIEKTPOHHOTO JOKyMEHTa B poHAe HaydHOI 6ubnuoteku Yenl VY wiH 31eKTpOHHO-OHOIHOTEYHBIX CHCTEMAX.
Y4eOHO-METOIMYECKHE MaTepHalbl Ul OOYJalOMMXCs W3 4YWCIa WHBAJIMIOB M JHI] C OTPAaHHMYCHHBIMH BO3MOKHOCTAMHU
3I0POBBSI TIPENOCTABIIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHSAM HX 3IO0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpopManu.

Jlns MHBaNMMAOB M JHIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBbSI OCBOCHHE AUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
TIOJIHOCTBIO OCYIIECTBIIEHO C UCTIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IMp mpoBemeHMM MPOMEXYTOUHOH AaTTECTAI[MM IO JUCIHHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO M C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH 3[I0POBbsSI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOEHHOCTEH MHCTPYKLIMU O MOPSIKE MPOBENECHHUs MIPOMEXKYTOUYHON aTTECTallUd, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MICEMEHHO mpudToMm bpairs, ¢
HCIIONIB30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPHl OLEHUBAHUS PE3YNbTATOB OOy4eHHS HHBANHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3[0pOBbsl IIPEIyCMaTpHUBacTCs HCIONb30BaHHE TpemocTaBlneHHbIX Yenl'Y wuiam COOCTBEHHBIX TEXHHYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJBHBIMH OCOOCHHOCTAMH. IIpm HE0OXOAMMOCTH WHBAIHIAM H JIHIAM C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBSI MPENOCTABISETCA JOMONHUTENBHOE BpeMsl IS MOJATOTOBKM OTBETa Ha 3aJaHUS,
IpoLeAypa OLEHUBAHUS PE3yIbTaTOB 00YYEHUsI MO AUCHUILTHHE MOKET IPOBOJUTHCS B HECKOJIBKO JTAMOB.

© ®I'BOY BO «Henl'V»




03.04.02 ®dusuka, npopuas "TeopeTuyeckasa u MaTemarudeckas guszuka', PILJ]
"IlepBonpunnunusie Metoabl ®KC", 2025 r.H., ouHast popma o0ydyeHus

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporoxo:n 3aceganus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadeapbl GU3NKH KOHIEHCUPOBAHHOIO COCTOSTHUS

ITporoxon 3aceganus Ne 04 ot 18.02.2025

3aBenyromuii Kapeapoii COTJIACOBaHO B.Jl. byuenbHUKOB

ABTOD (COCTaBUTEIIH) B.B. CokonoBckuit

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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