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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 CBOHCTBA NMEPHOINIECKHIX CHCTEM, 00YCIIOBICHHBIE KBAHTOBBIM XapaKTepOM B3aUMOACHCTBHH,
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

KOHACHCHUPOBAHHBIX CPCa

TMPUMCHATH HAa IPAKTUKE NEPBOHAYAIBHBIC CBEICHNSA O KBAHTOBO-MEXaHUYECKNX METOJaX UCCICAOBAHUA

3.3 | Bnagernb:

33.1

BJIaJIeTh OCHOBHBIMH HAaBBIKAMHU PAOOTHI C IEPBOMPUHIIUITHBIME IPOTPAMMHBIME [TAKETAMU JUTS pacyera
KPHUCTAJUTMYECKOH CTPYKTYPBI, JIEKTPOHHOTO CIIEKTPa U CBOWCTB KPHUCTAJIIOB

4. OFBLEM JUCUMILINHBI (MOLY.JIST)

O6wasn TpyaoemKocTb

33ET

YacoB 1o yueOHOMY ILIaHY 108
B TOM YHCJIE
AyIUTOPHBIE 3aHATHS : 32 3aueThl 2
caMocTosATenbHas paboTa 75,8

KOHTaKTHas pabora: 32,2

Bunel koHTpONsS B cemecTpax:

HKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIVIMHBI (MOAY JIST)
Kon HaumeHoBaHHe pa3/iejioB U TeM /BU/I 3aHATHS/ Cemect | YacoB 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
nepBast 30Ha bprmosHa /Jlex/ 313233 54 35
1.2 CrpykTypa U cuMMeTpus kpuctaioB. Pemerka bpasa. OcHoBHbIE 2 2 JI.1J11.2 J11.3
BEKTOPHBI TpaHcswi /T1p/ JI1.4712.1
313233 54 35
1.3 VYmakoBka aToMOB B kprcTaiuiax. Koaddurment ynakoBku i1 pemeTox 2 2 JI1.1J11.2 J11.3
Bpasa. Atomusle mnockoctu /IIp/ JI1.4J12.1
313233 54 55
1.4 O6partHas Pemerka. OCHOBHBIE BEKTOPBI TPAHCIALUA 00paTHOM 2 2 JIT.1JI1.2 JI1.3
pemerku. 3oHa bprmosna /TIp/ JI1.4712.1
313233 54 35
1.5 OCHOBHBIE METOJIBI ¥ IPOLIEAYPHI BEIUUCIUTEIHHOTO 2 4 JI1.1 J11.2 J11.3
MaTepuanoBeaeuus /Cp/ JI1.4712.1
313233 5455
1.6 Meronst Monte-Kapmo /Cp/ 2 6 JI1.1J11.2J11.3
JI1.4J12.1
313233 54 55
1.7 Metoapl MoJieKyIsipHO# quHamuku /Cp/ 2 6 JIT.1JI1.2 JI1.3
JI1.4J12.1

01223334035

Paznen 2. Pazgen 2. OcHOBHBIe 1010:keHUS (U3UKH TBEPAOro TeJia.
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2.1 INepuonuueckuii noreHuuani, reopema bioxa, 30HHas cTpyKkTypa, 2 2 JI1.1 J11.2 J11.3
JIUCTIEPCUOHHAS 3aBUCUMOCTb, Kilaccu(UKAIHsI TBEpAbIX Ten /JIex/ JI1.4J12.1

21022233435
2.2 Oo6mue crolicTBa ypaBHeHus LIpeauHrepa A1 MepHOANISCKAX CHCTEM. 2 2 JIT.1JI1.2 JI1.3
Teopema bnoxa. brnoxosckue dyrkiun /TIp/ JI1.4712.1
0122233435
23 Monens Kponura-Ilennu. Dueprerudeckue 30HbI /I1p/ 2 2 JI.1JI1.2 J11.3
JI1.4J12.1
313233 54 35
Pazgen 3. Pazngen 3. KBanToBasi 3a1aua MHOTHX TeJl.
OaHO03JIeKTPOHHOE NPUDINAKEHHE.

3.1 O61mas GopMyIMpOBKa KBAHTOBOH 3a/1a4l MHOTHX TeJl. 2 2 JI.1JI1.2 J11.3
MpmuoroasnextpoHHoe ypaBHenue [Ipenunrepa, ['aMmunbTOoHMAH. JI1.4J12.1
VYpaBuenus Xaptpu /Jlex/ 01323233405

3.2 CamocorinacoBaHHbIN oTeHnHal. Pemenne «caMocoriiacoBaHHBIX 2 2 JIL.1JI1.2 JI1.3
ypaBHeHuii. Onpenenurens Cidiitepa. YpaBHeHus Xaprpu-Doxka. JI1.4J12.1
OowmenHast sHeprus. /Jlex/ 313233 54 55

33 ANTOpHUTM pacdeTa ¢ momoIipio Mmerona Xaptpu -doka /Cp/ 2 8 JIT.1JI1.2 JI1.3

JI1.4712.1
0122233435
Pa3nen 4. Paznen 4. Teopusi pyHKUIHOHAJIA IVIOTHOCTH

4.1 DOeKkTpoHHas INIOTHOCTh, ONpeieNIeHNe, OCHOBHbIE CBOMCTBA. [lepBas 2 2 JI1.1J11.2 J11.3
Teopema XosHOepra-Kona. Bropas Teopema Xosu6epra-KoHa. JI1.4J12.1
Bapuanmonnsrnii npuaimn XosHoepra-Kona /Jlek/ 01323233405

4.2 IMpubmmxenne Kona-IlIsma: Kunernueckas sHeprus, BHEITHUH 2 2 JI1.1J11.2 JI1.3
MOTEHINAN, SHeprust XapTpH, 00MEHHO-KOPPEIALHOHHAS SHEPTUS U JI1.4J12.1
OIICHKA HEPTETHYECKUX BKJIAJIOB B PYHKI[MOHAJ SHSPTHH. 0132333455
CamocoriacoBannbie ypaBHenus: Kona-I11ama. OOMeHHO-

KOppensIuoHHas sHeprus /JIex/
43 VYpaBuenue Jlupaka v KOHLENIHS CIIMHOB. 3apsI0Basi U CIIMHOBAS 2 2 JI1.1JI1.2 JI1.3
w10THOCTH. CIIMH B MHOTO3JIEKTPOHHOM cucteme. YpaBHeHue Kona- JI1.4J12.1
[II>ma B Teopun (pyHKIIMOHATIA CTUHOBOW TuIOTHOCTH /T1p/ 0132333455
4.4 Teopus Tomaca-depmu /Cp/ 2 4 JI1.1 J11.2 J11.3
JI1.4712.1

2122233435

4.5 [Ipubnmxenue JokanbHOM mioTHOCTH /Cp/ 2 4 JIT.1JI1.2 JI1.3
JI1.4J12.1

3132335435

4.6 [Mpubnmxenne obobmenHoro rpaguenta /Cp/ 2 4 JI1.1JI1.2 JI1.3
JI1.4J12.1

01022233435

Pazgen S. Pasgen S. MeToab! pelieHust ypaBHeHUI 30HHOH TeOpUuM

5.1 Oo6mas GopmynupoBka 3agaun. basucHbeie GyHKIMH. METO MTOCKUX 2 2 JIT.1JI1.2 JI1.3

BoiH. [IceBmonorentan /JIek/ JI1.4J12.1
0122233435

52 Metoa nprcOeANHEHHBIX TNIOCKUX BOJH. MeTOJ] OpTOrOHAIN30BaHHBIX 2 2 JIT.1 J11.2 J11.3
IJIOCKKX BOJIH. JInHeapuzauus. JIMHEHHBIH METO IPUCOECTMHEHHBIX JI1.4J12.1
wrockux BojiH (JITIIIB). /JIex/ 3132335435

53 Meron miockux BojiH. Ilepuoauueckuil noTeHIual. 30HHas CTPYKTypa B 2 2 JI1.1 J11.2 JI1.3
MeToze Tiockux BoiH /I1p/ JI1.4J12.1

21022233435

5.4 OCHOBHBIC JICKTPOHHBIC XapaKTEPUCTHKH: dPPEKTUBHAS Macca, 2 7,8 JIT.1JI1.2 JI1.3

ckopocts /Cp/ JI1.4712.1

01223334055
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5.5 Merton cunbHOM cBa3u. OyHKuu Banube. 3a1auu Ha BEIYHCIICHHUE 2 2 JIL.1JI1.2 JI1.3
JIUCTIEPCUOHHON 3aBUCHMOCTH JJIs IPOCTHIX CTPYKTYp /IIp/ JI1.4J12.1

21022233435

5.6 Merton niceBno noteHnuanos /Cp/ 2 6 JI1.1 J11.2 J11.3
JI1.4712.1

313233 354 35

5.7 Metoa OpTOroHAIM3UPOBAHHBIX TNIOCKUX BOIH /Cp/ 2 6 JI.1JI1.2 J11.3
JI1.4J12.1

010222334935

5.8 OO6mmas Teopust MOCTPOSHHS TIceBONMOTeHIMaNa. Kpurepuussioopa 2 10 JIL.1JI1.2 JI1.3
nceponoTeHuana. Pasnuunsle Buap! iceBaonoreHnuaia /Cp/ JI11.4J12.1

313233 54 35

Paznen 6. Paznen 6. Teopusi pyHKMOHAIA VIOTHOCTH AJIS
MAarHMTHBIX MaTepuajioB

6.1 VYpaBuenus upaka u koHuenws cnuaa /Cp/ 2 3 JIL.1JI1.2 JI1.3
J11.4J12.1

313233 54 55

6.2 3apsaoBas u ciuHOBas MwioTHOCTH /Cp/ 2 3 JIT.1JI1.2 JI1.3
JI1.4J12.1

313233 54 35

6.3 VYpaBuenue Kona-Illema B Teopunt pyHKIIMOHANA CIIMHOBOK 2 4 JI.1JI1.2 J11.3
miotHocTH /Cp/ JI1.4712.1

01352033 54 35

Pa3gen 7. Mnasi kOHTaKTHasA padora

7.1 VHnuBuayansHbIe KOHCYIBTAINH, TeKyIHit KoHTpois /KP/ 2 0,2 JI1.1J11.2 JI1.3
JI1.4J12.1
31352335455

6. DOHJ] OLIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

1. Bonpocsl k 3auery
2. [loaroroBka 2-X AOKJIAJ0B I10 TEMaM, BEBIHECEHHBIM Ha CAaMOCTOSATENbHOE U3yUEeHUE

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUSI U UHBIE MAaTEPHAJIbI 115 TeKymeﬁ aTTeCTallun

Bonpocs! k 3auery

1. Ienu u 331241 BEIYUCIUTEIBHOTO MaTepHanoBeieHusl. OCHOBHBIE METO/IbI M MPOLERyphl. MeTOIbI KOHEUHBIX 2JIEMEHTOB.
Metoast Monte-Kapuo.

2. llenu ¥ 33124y BBIYUCIUTEIBHOIO MaTepuanoBeeHus. OCHOBHbIE METO/IbI U IPOLEAYPbl. MeToibl MOJIEKYIIIPHOI
nuHaMuKkd. [lepBonpuHIUIHEBIE MeTOBI (abinitio MeToIbI).

3. Kynonosckoe B3aumogeiicteue. MHorouactuuHoe ypaBHeHue IlIpenunrepa.

4. MHorouactuuHoe ypaBHeHue Lllpenunrepa. ATOMHbIE €JUHULBL.

5. IIpubmmkenue bopra-Omnmenreiimepa.

6. [TpubnmxeHne cBOOOIHBIX AJIEKTPOHOB.

7. Herepmunant Crneiitepa.

8. IIpubmmKkeHne MOJICKYIISIPHOTO TOJIS.

9. Meron Xaptpu-Poxka.

10. AIropuT™ caMOCOIIaCOBaHHbIX BBIYMCIEHHUH.

11. Teopus GpyHKIIMOHANA INIOTHOCTH. DJIEKTPOHHAS TUIOTHOCTb.

12. Teopus ¢yHKIMOHANA IIOTHOCTU. [T0THAS SHEPTHI OCHOBHOTO COCTOSHHSI.

13. Mogenbs Tomaca-depmu-/lupaka.

14. Teopemsr XosHOepra-Kona.

15. BapnannonHstii npuHnun Xosu6epra-Kona.

16. IIpubnmxenue Kona-1llrma: Kunernyeckas sHeprust, BHEUITHUNA OTEHIINA, YHEPTHS XapTpu, 0OMEHHO-
KOPPEIALHOHHAsE S3HEPIHs U OIIEHKA SHEPIreTHYECKUX BKIAZI0B B (PyHKIIMOHAI SHEPTHH.

17. CamocornacoBanHbsle ypaBHeHus: Kona-11Iama.

18. Teopust pyHKIMOHATA MIIOTHOCTH JJI MATHUTHBIX MaTepHaioB. Y paBHeHre /Jupaka U KOHIEMIIUS CIIHHOB.
19. 3apsinoBast ¥ COMHOBAS MIIOTHOCTH.
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20. CiuH B MHOTO3JIEKTPOHHOU CUCTEME.
21. Ypasuenue Kona-IIIama B Teopuu QpyHKIHMOHATA CIMHOBOX TNIOTHOCTH.
22. [IpencraBieHre 0OMEHHO-KOPPEISIIMOHHBIX «IBIPOKY.

23. [IpubnmxeHne J0KANBHOH IIIOTHOCTH.
24. IlpubnnxeHne CIMHOBOH JIOKAIBHOH INIOTHOCTH.

25. Ilpubnmxenne 06001IEHHOTO TPaJUEeHTa U MeTa-00001IEHHOTO TPaJUCHTA.
26. 'mbpuaHbIe 1 Apyrue 00MEHHO-KOPPESIHOHHBIC (DYHKIIMOHAIHI.

27. CamocornacoBaHHbI Moaxo ] K pemenuto ypapHenuii Kona-IlIsma. Bapuanuonnsiii npunnun. OrpaHudeHust.
CaMOCOTr1acOBaHHOCTb.
28. biiok-cxema caMOCOIIaCOBAHHBIX BHIYMCIICHUH.

29. ®ynknuoHan nonHoi sHeprun. @ynkuuonan Kona-1llsma qig norenuuana EKS[V].
30. SBHSBI (DyHKIMOHAI IS INIOTHOCTH.
31. O6061menHbIe oTeHMansl V, n, E[V,n]. JJoctmkerne camocoriacoBaHHOCTH.
32. Meron bpoiinena. [lomnas sneprus u npyrue cBoiictBa. OCHOBHBIE IOMYIIEHUS K peuienusiM ypaBHeHus Kona-I1Irma.

6.3. TunoBble KOHTPOJIbHBIE BOIIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOH aTTeCTALUM

Tunossie KOHTPOJIbHBIC BOIIPOCHI U 3aJaHUs IJIA l'lpOMe)KyTO'—IHOﬁ aTTCCTallU MPCACTAaBJICHBI B d)OHI(aX OLCHOYHBIX
CpezcTB

6.4. Kputepuu oneHUBaHUA

Texynuii KOHTPOJIb TEOPETUIECKUX 3HAHUH U MPAKTUIECKUX HABBIKOB IIPOMN3BOJHUTCS HA MIPAKTHUECKUX 3aHATHSX B BUJIE
OTBETOB Y JIOCKH, a TAK)KE B BUJIE OTYETOB [0 TeMaM IPAKTHYECKUX 3aHATHI U JOMALIHUX KOHTPOJIBHBIX PaboT, KOTOpHIE
CIIaeT CTY/ICHT B TEUCHHE CEMeCTpa.
OreHka "3a4TeHO" CTaBUTCA B TOM CIIydae €CIIM CTyACHT 0OHAPY)KHUBAaeT BEPHOE IIOHUMaHNE CYITHOCTH PacCMaTPUBAEMBIX
METOJIOB ¥ TEOPUHi, JaeT TOUHOE OIpe/IeNieHIe i UCTOIKOBAaHIE OCHOBHBIX MMOHATHI METONOB U TEOPHIA, a TaKXKe HMEET

MOHMMaHHE O MECTe TOTO WJIM HHOTO METO/ia MJIM TEOPUH B COBPEMEHHOM HayKe, O 00JaCTH €ro IpUMEHUMOCTH 1
MPEUMYIIECTBAX U HETOCTATKAX.

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIs)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi uTEpaTypa

ABTODEIL, 3arnaBue WzpatensctBo, | Pecypc
JI1.1 | Kurrens Y., I'yceB BBezenue B (hu3uKy TBEpIOTO Tema: [yaeOHOE PYKOBOJCTBO | Mockaa:
A A [Anbsnac], 2013
JI1.2 | CoxonoBckwmii B. B., | Beenenue B nepBOpHHINITHEIE METOABI (GDM3UKH TBEpAOTo Tena: | YensaOWHCK :
3arpedun M. A. ydaeOHOe mocodue WznarenbcTBO
UYensiOuHCcKOro
TOCYIapCTBEHHOT
0 YHUBEPCHTETA,
2018
JI1.3 | 3arpebun M. A., [IpakTrKa BEIYMCIACHUS 3JEKTPOHHBIX U MATHUTHBIX CBOWCTB YemnstOMHCK :
CoxkouoBckwuii B. B., | tBepapix Ten ¢ momorbio maketa SPRKKR: yaeoHo- WsnarenscTBO
Jlymmnukas 0. A. METOJIYeCKOe TTocoone YenabuHCcKOTO
TOCYyAapCTBEHHOT
0 YHMBEpPCHTETA,
2018
JI1.4 |Yepusimen ATl BBenenne B Gpm3uKy TBEpAOTO TeTa M HAHO(DH3HKY. HoBocubnpck : 9BC
CrenunansHbli Kype ¢pusuku. KoHcnexr nekmmit: yae6HOe HoBocubupckuii
nocob6ue roCylapCTBEHHBI
(https://znanium.com/catalog/document?id=396934) 7 TEXHIYECKUH
YHUBEPCHUTET
(HI'TY), 2019
7.1.2. lonoJHUTeAbHAS TUTEPATypa
ABTODBI, 3arnaBue | WznarensctBo, | Pecypc
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JI2.1 | Cumynunr M. M., ®dusmka TBEpIOTO Tema: yaeOHoe mocoone KpacHosipek : 9BC
Iumanckuii A. ©. (https://biblioclub.ru/index.php?page=book&id=705645) Cubupckuii
(benepaabHbII
YHUBEPCUTET
(CDY), 2021

7.2. llepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"

D1 |Jlans [DnekTpoHHEIH pecypc] : anekTponHO-0ubmmoreunas cucrema (3bC) / m3garensctBo Jlans. URL:
http://e.lanbook.com/

D2 | YHuBepcuTeTckas 0MOiInoTeka oHIaiH [ DIeKTPOHHBIH pecypc] : aaekTponHo-oubmmoreunas cuctema (OBC) / OO0
Hupextmenua [Ma6mumuar. URL: http:/biblioclub.ru/

93 | IOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-0nbmroTeuHas cucrema (3bC) / m3natenscrBo FOpatit. URL:
https://urait.ru

94 | Znanium.com [DIeKTPOHHBIH pecypc] : AeKTpoHHO-0nbnuoreunas cucrema (9bC) / HayuHo-u3narensckuit neHTp
HNH®PA-M. URL: http://znanium.com/

95 | eLIBRARY.RU [3nekTpoHHbIi pecype] : anekTpoHHas oubnmoteka / Hayd. anextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoOe obecnieyeHune

Adobe Connect Acrobat

LMS Moodle

Adobe Reader

OpenOffice

1O Kaspersky

7.3.2 lIpodeccuonanbHupie 62361 JAHHBIX U HH(OPMALTHOHHO-CIIPABOYHBIE CHCTEMbI

1. DnekTpoHHBIH KaTajor HaydHo! 6ubnmoreku Yenl Y [DnekTpoHHbIN pecype] : 6a3a nannbix / YensO. roc. yH-T. —
Yensabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern
Physics »xypransl American Physical Society : caiit. — URL: http://journals.aps.org/about — fI3. anri. — Pexxumunocrtyna:
TOJIBKOU3CETUYHUBEPCUTETA. — TEKCT :31eKTPOHHBIH.

3. WebofScience : mynsTHaRICIUIITHHAPHAS pedepaTuBHas 6a3a naHHBIX / komranus ThomsonReuters. — Pexxum nocryma:
Juid 3aperucTpup. nons3osatenei Yenl'V. — TekcT : 371€KTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / ElsevierBV. — URL: http://www.scopus.com/ — 3. anri. — Pexxwum goctyna: s
3apeructpup. nosp3oparenei YenlV. — TekcT : 21eKTpOHHBIN.

5. SpringerLink : [caiiT]. — URL: http://link.springer.com/ — fI3. aHri. — PexxuM gocTymna: Ui 3aperucTpHp. MOIb30BaTeNIeH
YenlV. — TekcT : 2IeKTPOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHMWE JUCIUIIJINHBI (MOJY JISA)

OcBoeHUE AUCIUILTHHBI OCYIIECTBISIETCA B YI€OHOM ayJUTOPHH IIEPBOTO KOPITYCa, PACCINTAHHOM HA 25 CTY/IEHTOB.

Vcrionp3yroTest 3IeKTpOHHBIN YHTATBHEIN 321 HaydHOH O6nbmmorexn Yenl'Y (ayautopus 206) u yaebHast mabopaTopus
BBIUYUCIUTENBHON (U3KKU Kadenpsl TeopeTndeckoil pusnku (ayauropust 222) it CaMOCTOSITENbHOM pabOThI CTyIEHTa,
OCHAIIICHHbIE TIEPCOHAILHBIMI KOMIIBIOTEpaMH, MYJIbTUMENHHON anmaparypoil. B aynmuropusx obecnieden goctyn K
Pa3IMYHON CIPaBOYHOM JINTEPATYpe, SHIUKIONEINAM, OHOIHOTpaMuecKUM 1 ITOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
nH(OPMALMOHHBIM pecypcam «HTepHeT».

9. METOAUWYECKHUE YKA3AHUS AJISd OBYYAIOIIUXCS 1O OCBOEHUIO JUCHUITIJIMHBI (MOAYJIS)

OcBoenue copepxanus yaeOHo# nucruumHb! «IlepBonpuaimmabie MeToas! PKCy ocymiecTBIseTCS HA JIEKIHAX,
MPaKTHYECKUX 3aHATHAX U B MPOLIECCE CAMOCTOATENBHON yueOHOH NeATeTbHOCTH CTYACHTOB.

JleK1MOHHBIE 3aHATHSI 00ECTICUMBAIOT TEOPETHIECKOE U3yICHUE TUCHMILTHHBI. OCHOBHBIMH METOIaMU O0Y4CHHS SIBIISIIOTCS
nH(pOPMaMOHHO-00BACHUTENBHBIHN 1 MpoOIeMHbIH. Ha mexunsax m3naraercs OCHOBHOE COIEpKaHUE TEM ITPOTPaMMEL,
IIPOBOJUTCS aHAJIU3 OCHOBHBIX IIOHATUI U PACCMATPUBALOTCSI IPUMEPEL.

JIeKIIMOHHBIN MaTepHan ABIAETCS BaXXHBIM, HO HE €MHCTBEHHBIM JUI YCBOEHH yueOHOI qucturuiuHbl. Ero 0643aTensHO
HEeo0XO0JMMO JIOMOIHUTh MaTepHaIOM OCHOBHOI U JIOTIOJTHUTENBHOM JINTEPATYPHI 110 TEME.
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ITpakTHyeckue 3aHATHS CITyKaT IS 3aKPETUICHNS TEOPETHIECKIX OCHOB, M3JIaraeMbIX B Jieknusax. Ha mpakruaecknx
3aHATUSAX 00ydaeMble OBIIaJeBalOT OCHOBHBIMU METOAAMU U IPUEMaMU pelleHNs 3a1a4. [l IpoBeieHns TeKyIIEero U
MPOMEXYTOYHOTO KOHTPOJISI HPOBOJMUTHCS KOHTPOJIbHAS paboTa M 3aIUTHI 33124 110 KaXKI0H TeMe PaKTHYECKNX 3aHATHH.
3ammTa 3a71a4 TO TeMe MOoJpa3yMeBaeT pelIeHne 3a1a4d U3 IPEeUI0KEHHOTO CIHCKa 33aad H YMEHHE OOBSICHUTE XOJI PEIIeHHs
1-2 3amaq u3 TeMbl. CrcTeMa KOHTPOIBHBIX MEPOIPHUSTHH JOJKHA 00€CIIeUunBaTh OOBEKTUBHYIO OLICHKY 3HAHUI U HABBIKOB
CTYIICHTOB, CIIOCOOCTBOBATH ITOBBILICHNIO 3()()eKTUBHOCTH BCEX BUAOB YUEOHBIX 3aHATHUIA, BKIIFOYAS U CAMOCTOSTEIIBHYIO
paboTy.

Ba)XHBIM MOMEHTOM TP W3y4CHUH JTF000H AUCIUTUTIHEI SBIISCTCS OPTaHU3AIS CAMOCTOATEIbHON paboThl. IIpu ocBoeHNH
MaTepuana He ClefyeT CTPeMUTHCS K MeXaHWIeCKOMY 3alIOMHHAHUIO IIPUBEICHHBIX OIpeeneHn, opMylnupoBOK U
TIOJIOKEHHMH, eciti TpeOoBaHus K BaMm mpsiMo He ykasbIBaroT Ha 3T0. BrionHe 3¢(ekTHBHOI MOXKET OKa3aThCsl MOIBITKA
TIOHSATH CYTh SIBIICHHS, BEIPAaOOTaTh CBOE OTHOIICHHE K HEMY, OTIMPAasCh Ha MaTepHall, COJCPKaIIUNCs B pEeKOMEHIOBAaHHON
nurepartype. Takxke peKOMEHAYeTCsl PABHOMEPHO PacIpefeNaTh HArpy3Ky CAMOCTOSTEIFHOTO OOYIEHHS B TCUCHNE
ceMecTpa.

B ciysae npuMeHeHus Tpu 00Y4eHUH AUCIUTUTHHEL SJICKTPOHHOTO 00Y4YEHHSI, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHHE 00YIarOIMUXCsI U TPEHOAAaBATENS OCYIIECTBISIETCS B PEKUME PEATFHOTO BPEMEHH (OHIANH-IEeKIN
(BeOuHApHI), YaThbl, BUACO-KOH(PEPEHLINH U Ap.) WIN OTI0KEHHOTO BPEMEHH (CHCTeMa AUCTAaHIMOHHOTO 00y4ueHus Moodle,
MSOffice365, hopymbl, 37€KTpOHHAS MTOYTA H JP.).

ITpn 0OydeHny NHI C OTPaHNIEHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBS JJIEKTPOHHOE 00ydeHHUE, TUCTaHIIHOHHEIC
00pa3oBaTenbHBIE TEXHOIOTHH MPEIyCMaTPUBAIOT BOZMOXKHOCTG IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYMHBIX IS HUX
dbopmax.

Peanmsanust UCIMTUTMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00YJIeHHS, TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, JOT) ocymiecTBusieTcs Ha OCHOBaHHHU «I10JIOKEHNUS 0 peann3aii OCHOBHBIX U IOTIOJTHUTEIBHBIX 00pa30BaTEIbHBIX
IporpaMM ¢ IPUMEHEHHEM 3JIeKTPOHHOTO 00y4eHUS U AUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIUII B (heepaabHOM
roCyJapCTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHNUH BbICIIEro 00pazoBaHus «UenssOMHCKUI rocynapcTBEHHBINH
yHHEBepcHUTeTY», «I10705keHNs 0 TTopsAAKe 3aUeTa 00YJIAONIMICS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpammMam Beiciero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOCHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AEATENBHOCTD, YIEOHBIX IPEAMETOB, KypCOB, AUCIUILTHH (MOIYNeH), NPaKTHUK, JOTOTHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) IMTOCPEIICTBOM JIEKTPOHHON HH(POpMaImoHHo-00pa3oBaTenbHOl cpensl T BOY BO
«Uenl'Y». B nckimoanuTenbHBIX cirydasx ((hopc-Maxkop U T.I1.) IPH peann3aniy 00pa30BaTeNbHON IESTETFHOCTH C
npumeHenueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPEUeHb 3IEKTPOHHON HH(OPMALIHOHHO-
00pa30oBaTeNbHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIIMITIJIMHBI OBYYAIOIIUMHUCH C
HNHBAJINJIHOCTBIO U O'PAHUYEHHBIMU BO3SMOXHOCTSAMU 31IO0POBbS

OcBOoCHUE MUCHUIUIMHBI WHBAIMAAMH W JIAIAMH C OTPAaHHMYCHHBIMA BO3MOXKHOCTSMH 3IOpPOBBSl OCYLICCTBISACTCA C
MCIIONIb30BAHUEM CICLHAIBHBIX TEXHHYECKHX CPEICTB M HMH()OPMALMOHHBIX TEXHOJOTHH, MNPEIOCTaBIsIEMbIX PecypcHbIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOYYEHHI0 MHBAIMJIOB M JIMI C OrPaHUYCHHBIMH BO3MOXKHOCTSIME 310poBbst Yenl'V 1o
3ampocy oOydaromierocss (MOOMJIbHBIC CIICHHANbHBIE TEXHHYECKHE CPEACTBAa IS JIMI C HAPYIICHUSIMH 3pEHHS H C
HapYIICHUEM CIIyXa, aCCHCTUBHBIC MH()OPMAIMOHHBIC TEXHOJIOTHH).

ITpu HEeoOXoaAMMOCTH Ul OOYUAIOMIMXCS € HAPYIICHUSIMH 3pEHHs Ha pabOduMX MecTax Uisi MPOBEICHUS IHPAKTHUECKHX HITH
Ja00paTOPHBIX 3aHATUIl yCTaHABIMBAETCs CIELMAIBLHOE IMpOrpaMMHOe obOecriedeHne (IporpaMma pedeBOol HaBHTalWH,
peUeBbIC CHHTE3aTOPBI, SKPAHHBIC JIYIIb).

B yueGHble aymuropuu obecrieuMBaeTCs OCCHPErSITCTBEHHBIA JIOCTYN Jjis OOYYalomMXCsl C WHBAIHIHOCTBIO U C
OrpaHHYCHHBIMH BO3MOJYKHOCTSIMH 370pOBbsl. B KakIod aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMH  3/I0POBBSI, IPEAYCMATPUBACTCS COOTBETCTBYIOLICE KOJMYECTBO MECT Uil OOYYAIOIUXCS C y4eTOM
HapYIICHUHA UX 310POBBSI.

Jiist OCBOGHHMSI IMCUMIUIMHBI MHBAJIUAAM M JIMIAM C OIPaHMYCHHBIMH BO3MOXKHOCTSMH 3[J0POBbSI IPEIOCTABISETCSI HOCTYI K
MEeYaTHbIM HCTOYHHKAM, MMEIOLIMMCS B HaydyHoW OuOinoreke Yenl'Y, ¢ MOMOIIBIO CrENUaibHBIX TEXHHYECKUX CPEACTB;
JOCTYI C MOMOUIBIO CICIHATBEHBIX TEXHHYSCKUX U HMPOTPAMMHBIX CPEICTB K 3JICKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 2MeKTPOHHOTO TOKyMEHTa B (hoH e HayaHOU OnbmmoTekn Yenl'Y wiv 21eKTpOHHO-ONOIMOTEUHBIX CHCTEMAX.
YueOHO-METOAMUECKHE MaTepHaibl s OOYdJaromMXCsli M3 YHCIa HWHBAIWAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3[I0POBbsl TPENOCTABISIIOTCA B (OpMax, aJalTHPOBAHHBIX K OTrPAHHYCHUSIM HX 3[0POBbS M OCOOCHHOCTSM BOCIPHUSITHUS
HHpOpMAIINH.

Jliisl MHBaNWIOB U JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI OCBOCHHE AMCLUUIUIMHBI MOXET OBITh YAaCTHYHO WIIK
MOJIHOCTBIO OCYIIECTBIEHO C UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHA.

ITpu npoBeAeHHH MPOMEXKYTOYHON ATTECTAIMHM IO TUCHHUIUIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO U C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3[I0pPOBbsI 00ECIEUMBACTCS 10 MX 3asABICHHIO NPEIOCTABICHHE B IOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
MH/IMBUYaJbHbIX OCOOEHHOCTEH HHCTPYKIMH O MOPSIKE MPOBEACHHS IMPOMEXYTOYHON aTTECTALMH, OLECHOYHBIX CPEICTB M
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO MmpudToM bpaiins, ¢
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HCIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBANIHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3[0pOBbsl  IIpEIyCMaTpHUBaeTCs HUCIHONb30BaHME mpepocTaBineHHbIX Yenl'Y wiam  cOOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJBHBIMH OCOOCHHOCTAMH. IIpm HE0OXOIMMOCTH WHBAIMIAAM H JIHIAM C
OTPaHUYEHHBIMM BO3MOKHOCTSIMU 3[0POBbsl IPENOCTABIIAETCA JOMOJHUTEIBHOE BpEMs AJI MOATOTOBKM OTBETA HA 3aJaHus,
IpoLeaypa OLEHNBAHUS PE3ybTaTOB O0YUEHNUsI MO AUCHUILTHHE MOKET IPOBOJUTHCSA B HECKOJIBKO JTAMOB.

© ®I'BOY BO «Henl'V»




03.04.02 ®usuka, Hanpapjennocts (npoduib) "Teopernueckas u marematudeckasi puzuxa', PITJ
"IlepBonpuHuunubie MeToasl ®KC", 2026 r.H., ouHas (popma 00yueHUsA

PaGouas mporpamMMa JUCHUTJIMHBI (MOAYJI5) 0100peHa U peKOMeH/10BaHA
[IpopexTop mo yueOHoi# paboTe yTBEPKACHO 27.02.26 A.A. CanamatoB

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YueHOro coBera
(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3acenanuem kadenpsl GU3NKH KOHIEHCHPOBAHHOIO COCTOSIHHUSA

ITporokon 3aceqanus Ne 05 ot 17.02.2026

3aBenyromuii Kadeapoit COIJIACOBAHO B./l. ByuenbHukoB

ABTOD (COCTaBUTEIH) B.B. CokonoBckwii

CTpykTypa pa6oueii mporpaMmbl cO00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1
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