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IMporpamma aucuuIHb " MHKPOCKOITIYECKIe MOJIEN B MaTeprasax Juisi KBaHTOBOH anekTpoHukn'; 03.04.03 "Pagrodmsnka”.

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 aucuuIHb " MHKPOCKOITIYECKIe MOJIEN B MaTeprasax Juisi KBaHTOBOH anekTpoHukn'; 03.04.03 "Pagrodmsnka”.

[IporpamMmy IrcHMIUIMHBL pa3padoTai(a)(u): BeyIIuid HayYHbIH COTPYIHUK, 1.H. (mpodeccop) Epemun M.B.
(Hay4HO-MCcIeioBaTeNbcKast Jaboparopus "[lepcriekTHBHBIE MIaTOPMBI )15 CIIMHOBBIX KBAHTOBBIX MaHuITyJIsumii”, Kadenpa
KBaHTOBOM 3JIEKTPOHUKHU U paguocniekTpockonuu), Mikhail. Eremin@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
KOMIIETEeHI[UN npuoopeTaeMoii KOMIETEHIINN
OIlIK-1 CriocoOeH pUMeHSITh (pyHIaMeHTaJIbHbIe 3HaHKUs B 00J1aCTH (PU3UKU U paIUOPU3UKY IS
[peleHus] HayYHO-HCCIIeJOBATEIbCKUX 33/1a4, B TOM YHCiIe B cpepe Mearormieckon
neaTeIbHOCTH,
TIK-1 (CIIoCOOHOCTBIO MCIIONTB30BATh B CBOSH HAYYHO-MCCIIEA0BATEILCKON JIeATEIbHOCTH 3HAHHE
COBPEMEHHBIX MTPOOJIEM M HOBEHIINX JOCTHKEHUN (PU3UKH U PaTrio(pU3UKH

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):

HoyokeH 3HATh:

3HaTh: COBPEMEHHOE MOJIEJIH JIIs OIIMCAHUE IEKTPOHHOM CTPYKTYPhl MATEPUAJIOB JIJIs1 KBAHTOBOH 3JIEKTPOHHUKH
YMeTh: IpUMeHATh COBPEMEHHBIE METO/IBl aHAIN3a SHEPTeTHUECKUX CXEM.

BrazieTs: HaBEIKAMM pacyeTa YpOBHEH SHEPrUM U BOJHOBBIX (DYHKIIMIA.

JloKeH yMeTh:

JeMOHCTPHPOBaTh CIIOCOOHOCTh M TOTOBHOCTh PACCUMTATh YPOBHU SHEPTHH, BOJTHOBbIE (DYHKIMH U CITUH-CIIMHOBBIE
B3alMOJIEHCTBHS HOHOB NEPEXOAHBIX METAUIOB B KPUCTAJUIAX .

I[OJDKGH BJIag€Th:

Bragets cOBpeMEHHBIMU METOIAMH PELIeHus 331a4 KBAHTOBOW Paano(pH3UKU

JIOIDKGH AE€MOHCTPUPOBATb CIIOCOOHOCTh Y TOTOBHOCTb:

JeMOHCTPHPOBaTh CIIOCOOHOCTD K PELISHHIO 3a/1a4 KBAHTOBOM 9JIEKTPOHUKH.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucuurimHa (MoayJb) BKoueHa B pasaen "b1.B.JIB.01.01 Juciurivzel (Moayin)" oCHOBHOHN npodheCCUOHATIbHOI
obpasosarenbHol nporpammsl 03.04.03 "Paguodusuka (KBaHToBbIE ycTpoiicTBa M paioOTOHUKA)" M OTHOCHTCS K
JucuuiiMHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaM# 00pa30BaTeIbHbIX OTHOIIEHUI.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6beM qUCHATLIHHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJN4YeCTBA YacoB, BbIJeJE€HHBIX HA

KOHTAKTHYIO Pa0oTy 00y4amIuxcs ¢ npenojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CaMOCTOSITENbHYIO
padoTy o0ydaoImuxcst

O6m1ast TpyIOEMKOCTh AUCIMIUTMHBI COCTABIISACT S 3a4eTHHIX (bie) enuHutl(bl) Ha 180 waca(oB).

KonrtaktHas padora - 42 yaca(oB), B TOM YKCJIe JIEKIUK - 28 yaca(OB), MpakTHYeCKUe 3aHATUs - 14 yaca(oB), JabopaTopHbIe
padorthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocTrositenbHast padoTa - 138 yaca(oB).
Kontposns (3auét / x3amen) - 0 yaca(oB).

(I)OpMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUTUIMHBL: 3a4Y€T BO 2 CceMeCTpe.

4. Conep:xaHue JVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHUYE€CKUX YaCOB 1 BU10B y'-lCﬁHLIX 3aHATHN

4.1 CTpykTypa 1 TeMaTH4YeCKHIi IVIaH KOHTAKTHON U CAMOCTOATEJbHON PA60ThI 0 AUCHUIINHE (MO/IYJIIO)
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IMporpamma aucuuIHb " MHKPOCKOITIYECKIe MOJIEN B MaTeprasax Juisi KBaHTOBOH anekTpoHukn'; 03.04.03 "Pagrodmsnka”.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

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

Tema 1. Bzaumoneiicteue Ban nep Baanbca.

Oo6menHoe B3aumoperictBue [Iupaka [aiizen6epra
1. [Ban ®dneka. Mopenb 0OMEHHBIX 3apsI0B B TEOPUU 2 10 0 5 0 0 0 50
KPUCTAJITMYECKOTO HOJIA .

Tema 2. KocBeHHBIE 0OOMEHHBIE B3aUMOIENCTBUA .
Mexanusm AnzepcoHa . Bzaumoneiicteue

> 3sutommHCKOT0 Mopust AHU30TPOITHBIE OOMEHHbIE
" |B3aumopericTBuS . [IBOMHOI OOMEH.

Tema 3. BnnsiHue KoOBaJIeHTHOH CBSI3U Ha
MarHUTHBIE CBOMCTB IIPHMMECHBIX LICHTPOB B

3. [Kpucraniax . JluranjHble CBEpXTOHKHE NOHOB B
" |kpucraynax. Penykius napamerpoB Ciatepa .
Teopust IEKTPUUECKUX JTUMOJIbHBIX IEPEXOJIOB.

lToro 28 0 14 0 0 0 138

4.2 Cogep:xkanne QUCHUATLITHHBI (MO TyJIs1)

Tema 1. B3aumoaeiictBue Ban nep Baaabca. O6menHoe B3anmoaeiicteue {upaka Naiizenoepra Ban ®daeka.
Moiesib 00MeHHBIX 3aps1/I0B B TEOPHH KPHCTANINYECKOTO TOJIs .

Bzaumoneiictere Ban nep Baansca. Onepatop o6MeHHON aHTHCMMMeTpr3aimu. 3aada [Jupaka . OproronHanu3anust
BOJIHOBHIX (DyHKIWI 110 MeToay boromobosa JlepniHa. ShQeKTUBHLIN orepaTtop MpsMoro 0OMEHHOTO B3aMOEHCTBHSI.
Mertopn pacuera AByXLIEHTPOBBIX MHTerpasioB. I1paBuna ['ynenaga Kanamopu. Moiesib 0OOMEHHBIX 3apsiioB B TEOPUHN
KPUCTAJJTMYECKOTO MOJA .

Tema 2. KocBeHHbIe 00MeHHbIE B3anMoaelicTBUsA . MexaHu3M AHaepcoHa . BzanmogeiictBue [[3s/I0MIMHCKOTO
Mopus AHH30TPONHbIE 00MEHHbIE B3anMOAelcTBHSA . [IBoiiHON 00MeH.

OnepaTop KUHETUYECKOr0 OOMEHHOTO B3aMMOJEeHCTBIs. MoJesb IBYX IIEHTPOB U JBYX 3J1eKTpoHOB. O600IEHNs MOe N
AHziepcoHa Ha cily4ail B3aUMOJENUCTBUA Yepe3 IPOMEKYTOUHbIE JUaMarHUTHbIe HOHBL. KuHeTnueckuii MexaHusm
(beppoMarHuUTHOI CBSI3M MarHUTHBIX MOHOB. AHU30TPOITHbIE OOMEHHbIE B3auMoieicTBUs1. B3anmonericteue [I3s101MHCKOTO
Mopusi. O6menHas cTpukuusi. [JBoWHONI 0OMeH.

Tema 3. BansiHue KOBaJIEHTHOH CBSI3M HA MAarHNTHbIE CBOMCTB NPpUMECHBIX IICHTPOB B KPUCTAJJIAX . .HI(II‘&H,[[H])IC
CBEPXTOHKHE MOHOB B KpHUCTAJJIaX. Pe;[ymmﬂ nmapaMeTpoB CJISTepa . Teopml QJIEKTPUYECCKUX JUITOJbHbIX
nmepexoaos.

Merton MOJIEKYIISIpHBIN OpOUTaliell B TEOpUH PHMECHBIX LeHTpoB. [lapameTpsl KoBaseHTHOCTH. [lepeHeceHHble CBEpXTOHKHE
B3alMOJICHICTBYA Ha f/ipa AMaMarHUTHBIX cocefiedl. Penykiusa napamerpoB Ciiatepa . DIIEKTPOHHO KoslebaTesbHOe
B3aumoiericteue. CraTnieckuil u fuHamMudeckuii apdexTsl Ana Tesepa.. Pakropbl BUOpOHHON peyKiuy. KoMIuiekTh
HMOHaMU NIEpPEMEHHON BaJICHTHOCTH. .

5. IlepedyeHb y4eOHO-METOAUUECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJaIOMMXCs M0
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HenocpeAcTBeHHOro yuactust. CamocrosiTenbHas paboTa MoIpasensieTcst Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTesibHas paboTa 00yYaIoMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCUMIUIMHBI, TaK U MIPOpadOTKY TeM (pa3JielioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yJaloLecst YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBbIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILIIMHE.

OpraHu3aiysi cCaMOCTOSITETIbHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIUTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:
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IMporpamma aucuuIHb " MHKPOCKOITIYECKIe MOJIEN B MaTeprasax Juisi KBaHTOBOH anekTpoHukn'; 03.04.03 "Pagrodmsnka”.

[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb UTEPATYPHI, HEOOXOAMMON JJIs1 OCBOEHHUS JUCHUILIHMHLI (MO LyJIs1)

OcBoeHve TUCIUIUTHHBL (MOJIYJIsl) MPEAINOJIaraetT u3ydyeHue OCHOBHOM U JIOTIOTHUTEIbHON yueOHOM inTepatypsl. Jlutepatypa
MOKET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

apxuB IpenpuHTOB - http://xxx.lanl.gov/find/cond-mat
CIPaBOYHUK CTPYKTYP - http://www.crystallography.net
TabuIIBl CUMBOJIOB - http://plasma-gate.weizmann.ac.il/369j.html

9. MeToauuecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIeKIUY [To Mepe M3I0KEHUsT TEOPETHIECKOTO MaTepyraa, 00yyJalolrecs MojydaioT 3ajanue. PadoTa o kaxmoi reme
BBITIOJIHSIETCS] TTUChMEHHO JIoMa U cAaércst npenojasaresmo. [IpiMeps! THITMYHBIX 33/1a9 pa3OUpaloTcst Ha JIEKIUS
B KauecTBe MIPUMEPOB.

IIpeamer nocraToyHo TpyaHbld. [Ipy He perysIspHOM MOCEIEeHNUH JIEKLUI OCBOUTD €T0, KaK MpaBIIo, HE YAAeTCA.

npaktiyeckre | B 3amaHuu o pacuere paciienieHui KpUCTAIMYECKUM I10JIeM NPHMEHHTh TeopeMy Burnepa-Dkapra u
3aHATHUS HCIIOJIb30BaTh COOTHOLIEHNE OPTOrOHAIBHOCTH 3-j CUMBOJIOB. [IpeBapuTesIbHO pasiiokUTh OnepaTop

B3aMMO/JICHCTBUS 3JIEKTPOHOB 110 chepudeckum GyHKumsm. [[ist pacuera sHepruil BO30yKAECHHBIX TEPMOB

MIPUBJIEYb METO/ JUATOHAIBHBIX CYMM.

Pernenue 3a1a4 poBOAMTH UCTIONB3YS MPEJOCTABICHUM MOMEHTA KOJIMYECTBA ABHKEHUSI.

CaMoCTOsI- Pemenue 3agau npoBOAUTE, UCTIONB3Ys MPEACTABICHNE MOMEHTA KOJIMUECTBA ABIKeHus. Vcnosb30BaTh
TeJbHas padoTa | orepaTophl MOBBHIIIEHNUS Y MOHWKEHNsT KBAaHTOBBIX urces .[1pu pacuere sHeprim Tepma 3alaHHOM 3JIEKTPOHHON
KOH(pUTypally, IPeABAPUTENILHO Pa3IOKUTh ONEPaTOP B3aUMOJEHCTBUS IEKTPOHOB 10 C(hepruecKrM
pynxmam. Ipu pacuerte paciienieHnid KpUCTAUINYECKUM MOJIeM IPUMEHUTh TeopeMy Burnepa-kapra u
HCIIOJIb30BaTh COOTHOIIEHNUE OPTOTOHAIBHOCTH 3-j CUMBOJIOB.

3a4er OreHMBAOTCS BIAJCHIE TEOPETHIECKIM MAaTepHaIOM, ITOAKPEITIEHHBIM YMEHHUEM pPelllaTh 331a4M 110 PacyeTy
YPOBHE! SHEpruy, BOJHOBBIX (DYHKIMM 1 KOMIIOHEHT g- TeH3opa . [Ipu pacueTe KOMIIOHEHT g- TeH30pa /1
3JIEMEHTOB T'PYIIIbI KeJle3a UCIONIb30BaTh CXEMY ITPOMEXYTOUHOTO KPUCTAJUTMUECKOTO 1o, s
PpeAKo3eMeIIbHBIX JIEMEHTOB IPUMEHHUTh CXEMY CJIa00r0 KPUCTAJUTMIECKOTO MOJIS.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMAMOHHBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILTIHE
(Momym0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIS).

11. OnucaHne MaTepuaAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILITHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOLYJIO) BKIIIOUAET B ce0s1 CeayoIIne
KOMIIOHEHTHI:

[Nomemnienust 4151 caMOCTOSATENBHOM pabOThl 00YYAIOIIMXCs, YKOMIUIEKTOBAHHBIE CTIEIIMATM3UPOBAHHON MeOeJbIo (CTOJBI 1
CTYJbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" U odecriedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VuebHble ayIUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeneM, yKOMIUIEKTOBaHHBIE CIIEIIMATN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KowmrbioTep 1 prHTEp AJIS pacnedaTKy pa3JaTOYHbIX MaTeprasIoB.
MynpTUMeauiHas ayAUTOPUSL.
Crenuanu3upoBaHHast 1abopaTopusl.

12. CpelICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HHBAJHUIAO0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

[Ipu HeOOXOMUMOCTH B 00pa30BaTEILHOM IPOIIecce MPUMEHSIIOTCS CIIEAYIONFEe METOIBI M TEXHOJIOTHH, O0JIerJaroliye
BOCIIpHSITHE UH(MOPMAIUU 00yJYAOIITNMICS MHBATUAAMU U JIATIAMHU C OTPAaHUIEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTepPHATHBHBIC
(opmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3JaHMUEC KOHTCHTA, KOTOprf/JI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/1306pa)KCHI/IIjI 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUaTYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00YUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 3 Pa3HBIX HCTOYHHUKOB - HALIpUMEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4altd MH(MOPMALMIO BU3YATbHO, C HAPYILIEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUE MMPOrpaMMHLIX CPEICTB, 06eCHe‘-II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHUA HABBIKOB U yMeHI/IIjI, CI)OpMI/IpyeMI)IX
).'II/ICL[PII'IJ'[PIHOfI, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHfI;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBanussMu PI'OC BO u yue6HbIM 1utanoM no Harpasiennio 03.04.03
"Pagnoduszuka” u Marucrepckoii mporpamme "KBaHTOBbIE YCTpoOiiCTBA U paanogOTOHUKA".
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IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noarorosku:_03.04.03 - Pagnoduszuka
IIpocuis noaroroBku: KBaHTOBBIE yCTPOKCTBA M paariohOTOHMKA

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepaTypa:

1. Jlanpay, JI. [I. Teopermyeckast ¢pusmka : yuednoe nocodwue : B 10 Tomax / JI. [I. Jlannay, E. M. Jludmm, JI. I1. TTuraeBckoro.
- 4-e u3n., ucnp. - Mocksa : PUSMATIINT, 2020 - Tom 4 : KBanToBas anekrpoauHamuka. - 2020. - 720 c. - ISBN
978-5-9221-0058-8. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpOoHHO-OMboTevHas cucrema. - URL:
https://e.lanbook.com/book/185660 (nata obpamenus: 12.05.2023). - Pexxum jrocTymna: Uist aBTOpH3. TOJIb30BATEIIEH.

2. ITapiakos, A. H. Beezienune B kBaHTOBYI0 (hu3MKYy : yueOGHoe nocodue / A. H. Tlapmakos. - Cankr-Iletep6ypr : Jlans, 2022.
- 352 c. - ISBN 978-5-8114-0982-2. - Tekct : sekTpoHHbIi // JIaHb : 351eKTpoHHO-0MOMoTeuHas cuctema. - URL:
https://e.Janbook.com/book/210335 (narta o6pamienus:: 12.05.2023). - Peskxum noctyna: 1uisi aBTOpU3. MOJIb30BaTeNeH.

3. dyrnas, A.B. CnivH-penieTouHast pejakcaiys 3J1eKTPOHOB U sAEp B JUAIEKTPHUECKUX KPUCTA/UIAX C MapaMarHUTHBIMU
npuMecsmu: ydeOHoe rocooue / A.B. [Iyrnap ®I'AOY BIIO 'Kazan. (ITpusomk.) denep. yu-1', UH-T dpusuky, Kad. kBanTOBOM
3JIEKTPOHMKHM U paauoctnieKTpockonuu. - (Kazans : Kasanckuit penepanbabiii yausepeuret, 2018). - Kazans, 2018. - 78 c. -
Texcr : anekrponnsiid. - URL: https://kpfu.ru//staff_files/F_1300038724/Mekh_magn_relaks.pdf (nara obpamieHus:
12.05.2023). - Pexum gocTymna: OTKPBITHIH.

4. Kouenaes b.1. KBanroBas teopusi: koHcnekt Jiekiuil / B. U. Kouenaes.- 2-e u3a., nepepad., nom. u ucnp. - Kazanb,
Kazanckuit yausepcurert, 2013. - 222 c. - TekcT: anmexTponHsiit. - URL:
http://kpfu.ru/portal/docs/F1738320152/Quantum_Theory.pdf (nata obpamenus:: 12.05.2023). - Peskxum gocryna: s
aBTOPU3. OJIb30BATEIEH.

5. Jleymmn A.M. Teopus ontrueckux crektpoB. Yacts 1: Kiaccndeckue metonsl: yuebHoe nocooue / A.M. JleymmH. -
Kasanb: Ka3zanckuii yausepcuret, 2007. - 107 c. - Tekcr : anekrponssiit. - URL:
http://kpfu.ru/portal/docs/F1651974492/tos_p1.pdf (nara odpamenus: 12.05.2023). - Pesxum gocTyna: OTKPBITBIA.

6. Epemuz, M.B. Mukpockonyeckre Mojieny B KOHAEHCHpoBaHHBIX cpenax / M.B. Epemun. - Kazanb: Kazanckuit

yauBepcureT, 2011. - 111 c. - Teker : anextponnsii. - URL: http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc
(nara obpamienus:: 12.05.2023). - Pesxxum JoCTyNa: OTKPHITHIMA.

HJonoJHuTeJIbHASI JUTEpPaTypa:

1. CaBenbeB, Y. B. OcHoBBI TeopeTnueckoit ¢pusuku. B 2 Tomax. Tom 2. KBantosas mexanuka / U. B. Casenbes. - 7-e u3f.,
crep. - Cankr-IletepOypr : Jlans, 2023. - 432 ¢. - ISBN 978-5-507-47138-6. - TekcT : a5ekTpoHHbIi // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/330521 (maTta obpaienust: 12.05.2023). - Pexum
JOCTYyIa: U151 aBTOPU3. MOJIb30BaTENeH.

2. Mankun B.3. KBantoBas teopus napamaraerusma. Konenekr seximii / B.3. Maskun, D.U. Baiitekos. - Ka3anp: Kazan.
yH-T, 2015. - 102 c. - Texkcr : anekrponnsid. - URL: http://kpfu.ru/portal/docs/F800871619/quant_theory_param.pdf (gata
obpamenus: 12.05.2023). - Pesxum focTyna: OTKPBITHIH.

3. AGparam, A. DJIeKTPOHHBIN NMapaMarHUTHBIN PE30HAHC MEPEXOAHBIX MOHOB: B 2 TOMaxX: MEPEeBO/]] C aHIJIMICKOro / A.
Aobparam, b. Biiny; o pen. C. A. Anprinysepa, I'. B. Ckpotuikoro. - MockBa: Mup, 1972. - T. 1. - 1972. - 651 c. (30 3k3.).

4. Anprirynep, C. A. DneKTpOHHBII NapaMarHUTHBIA PE30HAHC COeUHEHNI 3JIEMEHTOB NpoMeKyTouHbIX rpymm / C. A.
Aunsrmynep, b. M. Koseipes. - U3nanue 2-e, nepepadorannoe. - Mocksa: Hayka, 1972. - 672 c. (101 3k3.).

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

=

m'—]

Crpannna 8 u3 9.

i

cmw
im=Z
e



IMporpamma aucuuIHb " MHKPOCKOITIYECKIe MOJIEN B MaTeprasax Juisi KBaHTOBOH anekTpoHukn'; 03.04.03 "Pagrodmsnka”.

Tpunoosicenue 3

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

Hanpasnenue noarorosku: 03.04.03 - Pagnoduszuka
IIpocpuis noaroroBku: KBaHTOBBIE yCTPOKCTBA M paariohOTOHMKA

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

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.
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