IMporpamma quctuiiab "Kosiek THBHBIE BO30Y KISHHS B B KOHAGHCHPOBaHHBIX cpenax'; 03.04.02 "dusnka".

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WNucturyt dpusuku

&
=
ry
=
- o
4
£
4

pEODRAIDE, Ry
#70 Sp OBATE 5,01 4y Ry
SR
Soehon) PR g

P =

Lt f _f ”— E.A. Typunosa
28 cespans 2025 r.

NOONUCAHO INEKMPOHHO-UUPPOBOI ROONUCHIO

Hp orpaMmMa QqucCouilJinHbI
KonnexkTrBHbIe BO36YX1€HNS B B KOHIEHCHPOBAHHBIX CPEIaxX

Hanpasnenue nogrorosku: 03.04.02 - dusuika

Ipodunb noarorosku: Teopernueckas (u3nKa U MOAeIMPOBaHe (DU3NYECKUX MPOLIECCOB
Kpanuukanus BbITyCKHUKA: MarkcTp

dopma 0byueHust: 0UHOe

SI3bIK OOyUCHHMS: PYCCKUN

Ton Havana o0yueHust o odpa3oBaresibHON nmporpamme: 2025

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



IMporpamma quctuiiab "Kosiek THBHBIE BO30Y KISHHS B B KOHAGHCHPOBaHHBIX cpenax'; 03.04.02 "dusnka".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma quctuiiab "Kosiek THBHBIE BO30Y KISHHS B B KOHAGHCHPOBaHHBIX cpenax'; 03.04.02 "dusnka".

[porpammy muictmIuIHb paspadoTai(a)(un): goueHT, K.H. Jemunos P.I'. (Kadenpa teopernueckoii ¢pusuku, Otnenenue
¢pusukm), Raphael.Deminov@kpfu.ru ; mpocdeccop-koHcynsTanT Kouenaes b.1. (Kaenpa reopernueckoit pusuku, OtaeneHue
¢pusukm), Boris.Kochelaev@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH pUMeHSITh (PyHIaMeHTaIbHble 3HAHUs B 001aCTH (PU3MKY JUIsl PEIIeHUS

[HayYHO-UCCIIeJOBATENILCKUX 3a/1a4, a TAK)Ke BJIaIeTh OCHOBAMH T€/IarOrMKH, HEOOXOAMMBIMU
U151 OCYIIECTBIICHHUS TIPETIO/IaBATEIbCKON IeATETbHOCTH;

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

CrocoOBl KBAHTOBOI'O OMKMCAHUSA CUCTEM MHOTHX qacTuIy

HoykeH ymeTs:

MNPUMCHATHb KOHLICTINUIO JIEMCHTAPHBIX BO36y)K,HCHPIfI IJIs1 OMMUCAHUST OCHOBHBIX XaPAKTCPUCTUK SIBJICHHI CBEPXTEKYYECTH,
CBEPXITPOBOANMOCTU U MarHeTu3ma

JlomxeH BlIafeTh:

HaBBIKaMM HpI/I6J'II/I)KeHHOFO pemeHnd 3agaumn 00 QHEPIreTUICCKOM CIICKTPE JIEMCHTAPHBIX BO36y)K,HeHPIfI

JloyKeH IeMOHCTPUPOBaTh CIOCOOHOCTh 1 TOTOBHOCTb:
CIIOCOOHOCTh MPUMEHSATh (PyHIaMEHTaIbHble 3HAHUS B 00JIACTH (PU3UKHM JUIs pellieHNs] HAyYHO-HCCIeIOBATebCKUX 334, a
Takke BJIaJleTh OCHOBAMH NEeJaroruKu, HEOOXOAMMBIMH IJIsl OCYLIECTBIICHHS TIPENOABATENIbCKON AESTEIbHOCTH;

CIIOCOOHOCTH OMpenesiTh chepy BHEIPEHHUs Pe3yIbTaTOB HAYYHBIX UCCIIEI0OBAHUI B 00JIACTH CBOEH NPOheCcCHOHATBHON
JeSITENIbHOCTH,;

TOTOBHOCTH K JAJIbHEHIIEMY OOYUEHHIO.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuuruinHa (MoayJib) BKIIoueHa B pasaen "b1.0.02.02 ducturiuasl (Moaysm)" OCHOBHOM MpodhecCHOHATbHON
obpazoBarenbHOl nporpammsl 03.04.02 "®usuka (Teopernueckas duznka u MonearpoBaHue (PU3NUECKUX MPOLECcoB)” U
OTHOCUTCS K 00s3aTenpHoi yactu OITOIT BO.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6beM qUCHATLIHMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI pa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyuaromuxcsi

O6m1ast TPyIOEMKOCTh OUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) Ha 72 Jaca(oB).

KonrtaktHas padora - 25 yaca(oB), B TOM YKCJIe JIEKIUK - 12 yaca(OB), MpakTHUYeCKUe 3aHATUs - 12 Jaca(oB), JabopaTopHbIe
padorthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositenbHast padoTa - 47 yaca(oB).
Kontpons (3auér / s3x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST IUCIUIUTHHBL: 3a9€T BO 2 ceMecTpe.

4. Conep:xanue QUCHHIUINHBI (MOAYJs1), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEJIEHHOT'0 Ha
HHX KOJIHYECTBA aKaJeMHYECKHX YaCOB U BHOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA6OThI 0 AVCHHILIHHE (MO/IYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
1. [Tema 1. BropuyHoe KBaHTOBaHUE 2 2 0 2 0 0 0 5
2. (Tema 2. CBepXTeKy4ecTb KUIKOTO Teus 2 2 0 2 0 0 0 12
3. |Tema 3. MaraeTusm Ju3JIeKTPUKOB 2 4 0 4 0 0 0 12
4. [Tema 4. CBepxnpoBOJUMOCTb METAJIIOB 2 4 0 4 0 0 0 18
Toro 12 0 12 0 0 0 47

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. BropnuHoe KBaHTOBaHHe

ITpyHIKMIT TOJHOM TOKAECTBEHHOCTH U HEPA3IMYMMOCTH YaCTHL] OJHOTO copTa. BeKTop cocTOsIHMSA B OOBIYHOM IPEACTABIICHUH.
OmnepaTops! pOXASHNS U YHUITOXKEHNs YacTull. BozoHs! 1 pepmuonbl. OJHOUACTUIHBIE U ABYXYACTUIHBIE BEKTOPBI
coctosgHus. OTHOYaCTHYHBIE U JBYXYaCTHYHBIE OIIEPaTOpPhl B IIPEACTABICHN BTOPUYHOTO KBAaHTOBAHUS

Tema 2. CBepXTeKy4ecTb KHIKOTO IeJius

[NoHsTre nemMeHTapHOro Bo30Y:K/IEeHUsI B KBAHTOBOM KUIKOCTH. KpuBast 1uis criekTpa Bo30ykIeHui B skuakom reiuu Hed.
Kpurepuii ceepxtekyuectu Jlanaay. [Torentman IOkaBbl. DddekTrBHbIA raMuibToHHaH Boromo6oBa a5t 6030HOB C
B3aMMOJICHCTBUAMYU OTTaIKUBaHMs. CHEeKTp 3JieMEeHTapHbIX BO30Y:KIIeHui. SIBjieHre cBepxTekydecTy. PeanbHbiil renuii. Buxpu
B cBepxTekyuyeM He4.

Tema 3. MaraeTusm Au3JeKTPUKOB

OOMeHHbIe B3aMMO/IEHCTBISI aTOMOB ¥ CITIMHOBBIE KOPPEJISIIMY B MapaMarHUTHOH (paze. CIIOHTaHHOE HapyIIeHne CHMMETPHH.
IIpeob6pazosanme XosncrerHa-IIpnmakoBa. CrieKTp CIIMHOBBIX BOJH B (peppOMartHeTrke. n aHTueppoMarHeTHKe.
HamarandeHHoCTh (heppoMarHeTrka. MarHoHHas! TETUIOEMKOCTh (heppoMarHeTrka. CIMHOBBIE BOJTHBI B aHTH(heppPOMarHeTHKe.
HamarHmyeHHOCTb IOpeNIeTKH Mpy aOGCOMOTHOM HyJte. HU3Kopa3sMepHbIi aHTH(EeppOMarHeTU3M.

Tema 4. CBepXnpoBoJHMOCTb METAJIOB

DjieMeHTapHbIC BO30YKICHHS B HOPMAJIbHOM MeTajljie. DJIeKTPOH-(POHOHHOE B3auMoJelcTBre. B3aumMoieficTBIe JIeKTPOHOB
yepe3 noiie poHoHOB. ITapa Kynepa. DddextuBHbiil raMunsTonnad bapauna-Kynepa-lpuddepa. DnementapHbie
BO30YX/ieHus1, MeTo]] Boroo6oBa. DHepreTHYecKuid ClIeKTp JIeMEHTAPHBIX BO30YX/IEHUI U CBEPXIIPOBOUMOCTh. BbipaxeHus
JUIs1 SHepreTuueckoi ey npu T=0 u 1 TeMnepaTypsl epexojia B CBEPXIIPOBOJISIIEE COCTOSTHHE.

5. lepedeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UISA CAMOCTOSITEJbHO Pa60ThHI 00yJaommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJCTBE MpernofaBaTes, HO 6e3
€ro HeMOCPEACTBeHHOro yyactust. CamocTosTeNbHast padoTa MOAPa3IeNseTCs] Ha CAMOCTOSITENbHYI0 paboTy Ha ayAUTOPHbIX
3aHSATHUSIX ¥ Ha BHEAYJUTOPHYIO CaMOCTOSITeNIbHYIO padoty. CaMmocTosTenpHast paboTa 00yYalonMXcsl BKII0YAET KaK MOJHOCTBIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHB, TAK U MTPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITENIbHOM paboThl 00yJaIOIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPABOYHYIO JIUTEPATYPY, BBIIONHSIIOT 3a1aHNUs1, HANIPABJICHHbIC HA 3aKPEeIlIeHNUe 3HAHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEIbHON padoThl 00yYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOI IMTepaTypoil ¥ SJEKTPOHHBIMI 00Pa30BaTEIbHBIMK PECYPCaMHU, BKIIOYASL:

[Nopsiiok opraHu3aluK 1 OCYIIECTBICHIS 00pa30BaTENbHOM AeSATEIbHOCTH IO 00pa30BaTeIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajlaBpuara, mporpaMmMam CrielMajIuTeTa, porpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HayKu 1 BhIcIero oopasosanus Poccuiickoii @eneparvin ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepcerBa odpazoBanust Poccuiickoit @enepariu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YIeOHbBIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopsjka (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOrO yHUBEpCUTETa
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AwmunoB JL.K., Mankun B.3. [IluHamMyka 1 KWHETHKA 3JIEKTPOHHBIX M CIIMHOBBIX BO30YX/IEHNH B ITapaMarHUTHBIX KPUCTAIIAX -
http://kpfu.ru/portal/docs/F1917339624/DynamicsSpinParamagnets_ Aminov_Malkin.pdf

6. ®oH/| OLIEHOYHBIX CPEJICTB MO JUCIHUILINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJTIOYACT OLICHOYHBIC MaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OIEHOYHbBIE CPEACTBA TEKYIIECTO
KOHTPOJIA U OHEHOYHbBIC CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNIas HHDOPMAIIHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCIUILIMHE (MOJYJIO);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCIUILIMHE (MOJYJIIO);

- OMUCAHUE MOPSIIKA TPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI JJIs1 K&K OO OLEHOYHOTO CPEJICTRa;
- KpUTEPHHU OLICHUBAHHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMbIC K HeﬁCTBHHM 06y11a101111/1x05{, AEMOHCTPUPYEMbIM
pe3yjibTaTaM, 3alaHus pa3IMYHbIX TUIIOB.

DOoH/1 OIIEHOYHBIX CPEACTB O AUCHUILTMHE HaxoauTcs B [IpunokeHnu 1 kK mporpaMMe AUCHUILIMHBL (MOIYJIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JIJIsI OCBOEHHS IV CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJLYJIs) TIPEATIoJIaracT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. Jntepatypa
MOXET OBITh JIOCTYITHA 00YyJaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHBIX KPY 1oroBopos ¢
npaBoobJIaaaTes sIMu;

- B Ie4aTHOM BHJe - B Hayuno#t 6ubmmoreke um. H.U. JlobaueBckoro. OOyyalommuecs noaydaioT yueOHyIo JUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIeTaM B COOTBETCTBHY C MPaBWJIaMU T0JIb30BaHKs HayuHoi GMOIMOTEKOM.

DIeKTPOHHBIE U3AHKS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKM MPU BBEJEHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBI yHUBepcuTeT" . [Ipy MCONb30BaHUM MTEUYATHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJDKEeH OBbITh YKOMILIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emriuisipa (uist ooyuaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUTAPa) KakKIOro U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHOMN JTUTepaTypsl Ha
Ka)XJI0ro 00y4aloLIerocsi 3 4ucia JiML, OZHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M HOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUSI JVCIIAIUIMHBI (MOJLYJIS), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUAIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP M3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaaTeIAMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMITTIeKToBaHus (oHoB Hayunoit 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AUMBIX JIsI
OCBO€EHHUS JUCIHILIAHBI (MO TyJIsT)

Bu6nmoreka - E-library - Kadenpa teoperndeckoit puzrku MPTH - https://mipt.ru/education/chair/theoretical_physics/biblio/

METOIMUECKIEe MaTepHraibl Kadeapbl TEOPETUUECKON (PU3UKH -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

dusuka TBEpOOro Teja - CKayaTh U YATATh OHJIAKH 3JIEKTPOHHBIE YUeOHUKH OECIIaTHO ISl BY30B -
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.6.8&p_nr=50

9. MeToauuecKHe YKa3aHUA 1A 00YUAIOMMXCSA 10 0CBOESHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéot MeToauuecKkne peKoMeHIamun

JeKLMH Paz6op u ycBoeHue JTeKIMOHHOro MaTepuana. Ilocne Kax 10l IeKIMK CTYJEeHTY cllelyeT BHUMATEIbHO POYUTATD
Y pa3o0parth KOHCIIEKT, IIPH ITOM:

- [ToHATD 1 3aIIOMHUTH BCE HOBBIE ONPE/EICHHUSI.

- [ToHATH Bce MaTeMaTHYeCKHe BBIKJIAAKH U JIEKAIle B X OCHOBE (PU3MUECKHE MOTOKEHUS U JOIYIIEeHHS;
BOCIIPOU3BECTHU BCE BBIKJIAJAKU CAMOCTOSITENIBHO, HE TSl B KOHCIIEKT.

- BBINostHUTG Wi iofeNaTh BHIKJIAAKU, KOTOPBIE JIEKTOP IPEAIMCAN CAENaTh CAMOCTOSTENBHO (€CIIN TAKOBBIE
UMEIOTCS).
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

INoaroroBka kK MpakTUYECKOMY 3aHATHIO. B paboTe CTyIeHTOB MOXKHO BBIIGJIUTH TP COCTaBJIsiiolue: 1) pa3dop
pelIeHni 3a1a4 ayIMTOPHBIX 3aHATHH, 2) CAMOCTOSTENIbHOE pellieHNe JOMAIIHKX 33/1a4, 3) pa30op JIEKIIMOHHOTO
Marepuaa IpeACTOAILEro MPaKTUUECKOro 3aHATUA. Takum 0O6pazoM, IpHUas AOMOIH HOC/Ie KaXkI0Tro ay AJUTOPHOTO
3aHSITHS, CTYJIEHT JOJDKEH CHavyasIa PelluTh CAMOCTOSITENNBHO (He IUIsAAs B pabouyio TETpajib) Te 3a/auk, KOTOpbIe
PEeLInII TIpeTioiaBaTesib BO BpeMs 3aHATHs. [Ipi BOSHUKHOBEHUH TPYIHOCTEN BO BpeMsl pellleHus] KaKOH-HUOY b
3a/1auil CIeflyeT pa300parh pelleH:e STOU 3aauul B TeTpagu. 3aTeM CllefyeT PeLInuTh 3alauy CaMOCTOATENIBHO Oe3
terpaau. CKoJIbKO OBl pa3 He PHXOIMIIOCHh BO3BPAIIATHCS K TETPA/IU, HACTOSITEIBHO PEKOMEHIYeTCsI BCE ke
HAY4UTbCSA BOCIPOU3BOAUTD PELIEHHE CAMOCTOSATENBLHO. 3aTeM ClIefyeT MPUCTYIUTD K PELISHUIO 3a/1a4 U3
JoMallHero 3ajanus. IIpyu BOSHUKHOBEHUU TPYAHOCTEN PEKOMEH/yeTCsl MOMPOCUTh TOMOIIH Y CBOMX
OJJHOTPYIITHUKOB WJIM COKYPCHHUKOB. [IpHBETCTBYETCSI COBMECTHBIN ITOUCK penieHni. Takke MOXHO 00paTUThCs
3a IOMOILBIO K NpenojaBaresuo. s 3Toro MOXKHO JIMYHO NOJOWTHU K IperofiaBaTeio, MO0 HalucaTh eMy
3JIeKTPOHHOE MUChMO, C(POPMYJIMPOBAB B HEM BO3HUKAIOIINE BOIPOCH W/WIY MPUKPENUB CBOW OTCKAaHUPOBAHHBII
i cpotorpadpupoBaHHBIN BapuaHT pelieHus Aj1st npoBepku. [IporycTuB kakoe-1mbo 3aHsTHE, CTYIEHTY
CJIelyeT CKOIMPOBaTh pellieHre pa300paHHbIX Ha 3aHATHH 3a]a4 U3 TeTpaJd KaKoro-HUOYIb OJHOTPYIIITHHKA;
pazobpaTh UX pelIeHne, PEIIUTh UX CAMOCTOSITEIILHO, A TAKKe PEIIUTh 3aJa4d JIOMAIHEro 3a/IaHusl.

CaMOCTOsI-
TenbHas paboTa

Meroanieckue peKOMEH/IAIMH [0 CAMOCTOSITEIbHOM paboTe CTyIEeHTOB

Tema 1. BropuyHoe KBaHTOBaHUE

OO0pariTh BHUMAHUE HA 3aIIMCh BEKTOPOB COCTOSHUSI B OOBIYHOM IPEACTABICHHUH. Y YeT KBAaHTOBOW CTATUCTHKU
yacTHl ((hepMHUOHBI M OO30HBI), BBEACHUE ONIEPATOPOB POKICHUS U YHUUTOKEHHUS YaCTHLl B JAHHOM COCTOSIHHU.
BBoa noneBbIX onepaTopoB pOXKAEHUS M YHUUYTOKEHHS JaCTHUIl B JAHHOM TOUKE U B JAHHOM cOCTOSIHIU. OCBOUTB
3aIMCh OJHOYACTUYHBIX U JBYXYAaCTHUHBIX ONEPATOPOB B MPEJCTABIEHUN BTOPUIHOTO KBAHTOBAHMUS.

Tema 2. CBepXTeKy4eCTh KHUIKOTO Teus

Ipu paccMoTpenny Teopuu JlaHaay CBEpXTEKyYeCTH KUIKOTO Iefivsl BaXXHO 0OpaTUTh BHUMaHKE Ha
Mpe/IokeHHbIN JIaniay SHepreTHIeCKuid CIieKTp JIeMEHTAPHBIX BO30Yk1eHUi ((DOHOHBI U POTOHBI),
CYLIECTBEHHBIM MOMEHTOM KOTOPOTO SIBJSETCS HAIMYKE SHEPTeTHUYECKOI e B POTOHHOM YacTH CHEKTpa.

B MUKpOCKOIMYECKOH TEOPUH CBEPXTeKy4ecTH boromoboBa mpoaeMOHCTPHPOBaHa BO3MOKHOCTD
CBEPXTEKY4eCTH B MOJIeNH clabo HeueanbHoro ra3a bose-DitHinTeHa (C B3aMMOJICHCTBUSIMU OTTAIKUBAHUS) C
BBIPOK/IEHHBIM KOH/IEHCATOM.

Tema 3. MaraeTnsm OU3JIEKTPUKOB

OOMeHHOe B3aMMOJIEHCTBHE MPOSIBIISIETCS BCJISACTBUE KYJIOHOBCKOTO OTTAJIKMBAHUS JIEKTPOHOB U MIPUHIIMIIA
IMaynu. [TapameTpoM, XapaKTepHU3yOIM CITTHOBbIE KOPPEJISLIIH, SIBJISETCS JUINHA KOT€PEHTHOCTH.
INoxuepkHeM, UTO B MapaMarHUTHOM hase Mpy NpuOIKEeHUH TeMIlepaTyphl K Temreparype Kiopu mmHa
KOTepPEHTHOCTH PacTeT, a P COBIACHUH TEMIIEpAaTyp OHA 3aXBAThIBAET BECh KPUCTAILI, YTO TOBOPUT 00
YCTaHOBJIEHUH JAJIBHETO TOPSAKA.

Cnabo Bo30Y:XIEHHOE COCTOsTHHE (peppoMarHeTiKa (aHTH(EeppOMarHeTHKa) MOXHO pacCMaTpUBATh HA OCHOBE
a(ppeKkTHBHOTO ramMIIbTOHMAHA (TIpeacTaBienne XocTeiiHa-IIprMakoBa) 1 MOMyYUTh SHEPTETUIECKUI CIIEKTP
CTIIMHOBBIX BOJIH (MarHOHOB) B (peppoMarHeTuke (aHTu(eppoMarHeTrke).

Tema 4. CBepXmpoBOJMMOCTh METAJIIOB

Jst 0OBbsICHEHN S CBEPXIIPOBOMMOCTH BaXKHBIM SIBJISIETCS] pACCMOTPEHUE CIIMH-(DOHOHHOTO B3aUMOJEHCTBUS U
B3aMMOJICHCTBHS IEKTPOHOB Yepe3 mojie (POHOHOB.

OO01ast KapTUHA CBEPXITPOBOASIIETO COCTOSHUS, HECTAOMIBHOCTh HOPMAJIBHOIO COCTOSIHUSA. | aMUIbTOHNAH
cnapuanus (BKII).

CgepxmpoBopgsiiiiee ciapuanue. [lapa Kynepa. Dueprerudeckas miesb. HectaOuibHOCTh HOPMaJIbHOTO
cocrosiaus. Teopus BKII paccmaTprBaeT raMuIbTOHUAH, YIUTHIBAIOIINA UCKIIIOUUTEIBHO MPUTSIKEHUE MEKTY
3JIEKTPOHAMH C PaBHBIMU T10 BEJIMUMHE U MTPOTHUBOIIOJIOKHO HAIPABIEHHBIMH UMITYJIbCAMU U
aHTHIApaJUIENIbHBIMU CIIMHAMU, XapaKTePU3yeMO€e OJHOM TOJIOKUTEIBHON KOHCTAHTO! CBsI3M g. ['aMmMiIbTOHNaH
aekTpoHOB B Mozenu BKIII 3anuceiBaeTcs ¢ MOMOIIBIO ONEPAaTOPOB BTOPUYHOTO KBAHTOBAHMSL.

3anaya 06 onpesieIeHMH OCHOBHOTO COCTOSTHHSI CUCTEMBI C TAKMM MOJENIBbHBIM FAMHJIBTOHHAHOM, Kak mokasan H.
H. Boromo6oB, pemaercsi TouHO. ViMeeTcst HECKOIbKO METOIOB peliieHust ypaBHeHui teopun BKIII, cpenu
KOTOPBIX 3()(peKTUBHBIM sIBJIsIeTCs peodpasoBaHue boromobosa.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4€T MGTO,HI/I'-ICCKI/IG PEKOMEHJAINU 110 IOATOTOBKE K 3a4€Ty.

[NoaroroBka K 3a4eTy COCTOUT B M3yYEHHH JIEKIIMH (CM. METOMYECKHE YKa3aHUs IO CAMOCTOSITENILHON padoTe),
IIpY HEOOXOJMMOCTHY B M3YYEHHUH BOIIPOCOB MO MPEAJIOKEHHBIM JIMTEPATyPHBIM UCTOUYHHKAM, aHAJIN3y YCTHOTO
OITpoca, KOHTPOJILHBIX PAaOOT 1 MMCEMEHHBIX JIOMAIHUX 3aJaHuid. BakHO MOAYEpKHYTh, YTO MHOTHE BOITPOCHI
ObUIM PACCMOTPEHBI Ha OCHOBE KAHOHUYECKOTO IIpeodpa3oBaHusa Borono6oa, I03BOJIAIOIIEr0 AUArOHAIN30BaTh
KBaJpaTiyHble POpMBI O03EBCKUX M (PEPMUEBCKUX OIEPATOPOB.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX MIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb POrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMMe TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIuinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacneyaTky pa3gaTOYHbIX MaTepUaIoB.

MynbTUMeaniiHas ayAUTOPHSL.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonuXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHbIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH KaYeCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37laHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydaltd MH(OOPMALMIO BU3YaIbHO, C HAPYLLIEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEJICTB, 06eCHe‘II/IBaIOIJII/IX BO3MOXHOCTb OCBOCHHA HABBIKOB 1 yMeHHfI, Q)OpMpreMI)IX
,HI/ICHPIHJ'[PIHOfI, 3a CUET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHBIX J'Ia60paT0pI/If/’1 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOIMH IS Iepeaun MHGOPMALMHY, OPraHu3aLy pa3InyHbIX (hOpM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTesieM, B TOM YHcile BEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU ] BUPTYAJIbHBIX JIEKIIUI C BO3MOKHOCTBIO B3aMMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHHHIOB,
OpraHM3aLK KOJUIEKTUBHOM paboOTHI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI U1 OpraHu3aliun (pOpM TEKYHIETro U NpoOMeEKYTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHHUE TIPOJOJIKUTEIBHOCTH Claui 00YYaIONMMCsl MHBIUIOM WM JIMLIOM C OTpAHUYEHHBIMUA BO3MOKHOCTSIMHU 3J0POBbS
¢opm rmpome:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEIbHOCTH UX CAAYH:

- IPOJIOJKUTENIPHOCTH C/IAYH 3a4ETa WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- TIPOJIOJKUTEHHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJIKUTENIBHOCTY BBICTYIUIEHUsI 00YYaloIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

SAEKTPOHHBH
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Iporpamma mucrruimab "KoJuleKTUBHBIE BO30OYKIICHUS B B KOHIEHCUPOBaHHHBIX cpenax’'; 03.04.02 "dusmka".

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yue6HbIM 1utanoM no Harpasienuio 03.04.02 "dusuka”
1 MarucTepckoit nporpamme "Teopetndeckas pusrka u MoenupoBaHue (PU3NYECKUX MPOLECCOB".
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.0.02.02 KoanekmusHbvle 6030YdicOeHUst @ 8 KOHOEHCUPOBAHHBIX
cpedax

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

HpO(l)I/IIH; IOATrOTOBKM: TCOQGTI/I‘{CCKEIH (_ZDI/I3I/IKa 1 MOJEJINPOBAHUE QDI/BI/I‘IGCKI/IX IIPOIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTeparypa:

1. Kouenaes, b. 1. OcHOBBI KBaHTOBOH TEOPHH TBEPAOTO Teua : yuebHoe nocodue / b. 1. Kovenaes. - 2-e u3a. - JonronpyaHsii
: UnTennexr, 2021. - 288 c. - ISBN 978-5-91559-288-8. - Tekcr : anekTponHsIi. - URL:
https://znanium.com/catalog/product/1870020 (nara obpamenus: 15.12.2024). - Pexxum goctyna: no noanmcke.

2. AmnecnuH, C. C. OcHOBBI cIMHTPOHUKH : yaeOHoe nocodue / C. C. AtiecHuH. - 2-e u3a. ucnp. - Cankr-IlerepOypr : JlaHp,
2022. - 288 c. - ISBN 978-5-8114-1060-6. - Tekcr : aneKTpoHHsIi // JIaHb : 31eKTpOHHO-0MOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/210443 (nata obpamenus: 15.12.2024). - Pexxum jocTymna: Uist aBTOPU3. TOJIb30BATEIICH.

3. Ilpynuukos, B. B. KBaHTOBO-CcTaTHCTHUECKAsI TEOPHSI TBEPIBIX Tedl : yueOHOe rocodue [yist By3os / B. B. Ilpynaukos, I1. B.
[pyanukos, M. B. MamoHoBa. - 4-e u3g., crep. - Cankr-Ilerep6ypr : Jlans, 2022. - 448 c. - ISBN 978-5-507-44520-2. - Tekcr
: 9NeKTPOHHbIH // JlaHs : a1ekTpoHHO-0MOMMoTeuHas cucrema. - URL: https://e.lanbook.com/book/233297 (nata obpamenwusi:
15.12.2024). - Pexum goctyna: ajist aBTOpU3. MOJIb30BATENEH.

lonoJHATEILHAS JUTEpPATYypa:

1. A6pukocos, A. A. OCHOBBI TEOpUM METAJIIOB : yueOHoe rmocodue / A. A. AGpUKOCOB. - 2-¢ u3al. - Mocksa : PUSMATIINT,
2010. - 600 c. - ISBN 978-5-9221-1097-6. - Tekcr : aneKTpoHHsIi // JIaHb : 31eKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/2093 (mata o6pamenus: 15.12.2024). - Pexxum gocTyna: sl aBTOPH3. TOTb30BaTEIeH.

2. bpanar, H. B. Kasuuactuis! B (hu3nKke KOHAEHCHPOBAHHOTO COCTOSIHUS : yuebHoe nocodue / H. b. Bpanar, B. A.
Kynb6aunHckuit. - 3-¢ uza. - Mocksa : DUSMATJIINT, 2010. - 632 c. - ISBN 978-5-9221-1209-3. - Tekcr : 371€KTpOHHBIH //
Jlans : a1eKkTpoHHO-OMOIMoTeuHast cuctema. - URL: https://e.lanbook.com/book/59598 (nara obparenus: 15.12.2024). -
PexuM moctyna: 11s1 aBTOpH3. MOJTb30BaTENEeH.

3. I'antmaxep, B. @. DnexTpoHs! B HeynopsaaoueHHbIx cpefax / B. @. 'antmaxep. - 3-e usa., ucnp. u go1. - Mocksa :
OUBMATIINT, 2013. - 288 c. - ISBN 978-5-9221-1487-5. - Tekcr : 31eKTpoHHBIH // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/91178 (nata oOparuenust: 15.12.2024). - Pesxkum noctyna: 1jisi aBTOpU3.
OJIb30BaTeIeH.
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IMporpamma quctuiiab "Kosiek THBHBIE BO30Y KISHHS B B KOHAGHCHPOBaHHBIX cpenax'; 03.04.02 "dusnka".

Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.0.02.02 KoanekmusHbvle 6030YdicOeHUst @ 8 KOHOEHCUPOBAHHBIX
cpedax

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - dusuika

Ipoduns noxrorosku: Teoperuueckas usnKa U MoJeIMpoBaHre (PU3MYECKUX MPOIIECCOB
KBanmdukanus BbITyCKHAKA: MarucTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
Crpanuna 10 u3 10. IEl YHH
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