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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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ITporpamma muciuruiMHEb "MUKpPOCKOIIMUYECKUE MOJEIN B MaTepUaiax Ui KBaHTOBOM 3ieKTpoHuku"'; 03.04.03 "Pagnodusuka’.

IIporpaMmy AUCIMIUTHHEL pa3padoTaii(a)(u): Beaymuii HayYHbI COTPYIHVK, 1.H. (ipodeccop) Epemun M.B. (LeHTp KBaHTOBBIX
texHousoruit, KOY), Mikhail. Eremin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIETEeHI[UN npuoopeTaeMoii KOMIETEHIINN
OIlIK-1 CriocoOeH pUMeHsITh (PyHIaMeHTaJIbHbIe 3HaHKUs B 00J1aCTH (PU3UKU U paTUOPU3UKY IS
[pelIeHus] HayYHO-HCCIIeJOBAaTeIbCKUX 33/1a4, B TOM YHCiIe B cpepe Mearormieckon
neaTeIbHOCTH,
TIK-1 (CIIoCOOHOCTBIO MCIOJTB30BATh B CBOSH HAYYHO-MCCIIEA0BATEILCKON JIeATEIbHOCTH 3HAHHE
COBPEMEHHBIX MTPOOJIEM M HOBEHIINX JOCTHKEHUN (PU3UKH U Pagrio(pU3UKH

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):

IoyokeH 3HATh:

paznessl (GU3MKU U pagroU3uKY, HEOOXOMMBIX /ISl PEIlIeHUs Hay4YHO-MCCIIECIOBATENIbCKHX 3024

HokeH yMeTh:

CTaBUTh U pelIaTh HAYUHbIE 3a/1a4l B 00JaCTH (PU3UKU U PATUO(DU3UKH (B COOTBETCTBUU C TIPO(UIEM MOATOTOBKH)
IloJoKeH BIIafieTh:

Biiaziets cCOBpeMEHHBIME METOAMHU PellieHs 33/1a4 KBAHTOBOW pajquopU3UKU

JloJkeH TeMOHCTPUPOBATh CIIOCOOHOCTb ¥ TOTOBHOCTH:

,HeMOHCTpI/IpOBaTI) CITOCOOHOCTh K peuIeHuIo 3a1a4 KBaHTOBOU DJICKTPOHUKH.

2. Mecto gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruivHa (MOayJb) BKoveHa B pazgen "B1.B.JIB.01.02 Jucturuimas (MOgysm)" OCHOBHOM NMPOpecCHOHATBHON
obpazosarenbHol nporpammsel 03.04.03 "Paguodusuka (Pacrpe/eieHHble UHTE/UIEKTYalbHbIE CUCTEMBbI)" M OTHOCUTCS K
JucturHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaMK 00pa30BaTe/IbHBIX OTHOIIICHUIA.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alluxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcsa

OO011ast TPyI0OEMKOCTh JUCIMIUIMHBI COCTABIIACT 5 3ayeTHhIX (bie) enuHuIl(bl) Ha 180 vaca(oB).

KonraktHast pabota - 42 yaca(oB), B TOM 4KCIie JeKiun - 28 yaca(oB), MpakTUYecKue 3aHstus - 14 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocrosrenbHast padoTa - 138 yaca(oB).
Kontposns (3auér / x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJISI IUCIUIUTHHBL: 3a4eT BO 2 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOSTEJbHON Pa60ThI 0 AV CHHUIINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EeMKOCTh (B yacax) CTOSI-

N Pazeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJst MECTP| Bcero | B 3JI. | YeCKHe | YecKHe |TOpHbIE |TOpHbIe| Has
¢dopme BansaTus,| B 3J. |[pabdoThl,| B 3. pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. Bzanmoneiicteue Ban nep Baansca.
Oo6menHoe B3anmoperictere dupaka ["aiizenOepra
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Ban dreka. MOI[GIIL OOMEHHBIX 3apAA0B B TEOPUN KPUCTAIIIMYECKOTO TIOJIA .
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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 2. KocBeHHBIE OOMEHHBIE B3AMMOJENCTBUA .
MexanusM AHaepcoHa . Bzaumopeiicteue

2. |I3anommuckoro Mopust AHU3OTPOIHbIE OOMEHHblE| 2 10 0 5 0 0 0 48
B3aUMOJENCTBUA .

Tema 3. BausgHue KoBaJIEHTHOU CBSI3M Ha
MATHUTHBIE CBOHCTB IPUMECHBIX IIEHTPOB B
3 [KpuCTamNax . JluranHele CBEpXTOHKME NOHOB B

2 8 0 4 0 0 0 40
KpucTawax. Penykims napamerpos Ciatepa .
Teopus 31eKTPUUECKUX TUMOJIbHBIX MIEPEXO/IOB.
l1Toro 28 0 14 0 0 0 138

4.2 Cogep:xkanne qUCIHUAILITHHBI (MO TyJIs1)

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

Bzaumoneiictere Ban nep Baansca. Onepatop o6MeHHOH aHTHCMMMeTpr3aimu. 3aada [Jupaka . OproromHanu3anust
BOJIHOBHIX (DyHKIMI 110 MeToay boromob6osa JlepnHa. ShQeKTUBHBIN orepaTtop MpsMoro 0OMEHHOTO B3aMOEHCTBHSI.
Mertopn pacuera AByXLIEHTPOBBIX MHTerpaios. [1paBuna ['ynenaga Kanamopu. Moesrb 0OOMEHHBIX 3apsiioB B TEOPUN
KPUCTAJJTMYECKOTO MOJA .

Tema 2. KocBeHHbIe 00MeHHbIE B3anMoAelicTBUA . MexaHu3M AHaepcoHa . Bzaumogeiicteue [[3s/I0MMHCKOT0
Mopuss AHH30TPONHbIE 00MEHHbIE B3aMMOIeHCTBHUS .

OnepaTop KUHETUIECKOr0 OOMEHHOTO B3aUMOJIeHCTBIs. MoJesb IBYX IIEHTPOB U JBYX 3J1eKTpOoHOB. O600IEHUs MOe N
AHziepcoHa Ha ciydail B3aMMOJENUCTBUS Yepe3 IPOMEKYTOUHbIE JUaMarHUTHbIe HOHbL. KuHeTnueckuii MexaHusm
(beppoMarHuUTHOI CBSI3M MarHUTHBIX MOHOB. AHU30TPOITHbIE OOMEHHbIE B3auMoieiicTBrsI. B3anmonericteue [I3s10MMHCKOTO
Mopwusi. O6menHas cTpukuusi. [JBoHHOI 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 QIEKTPUYECCKUX JUITOJbHbIX
nmepexoaos.

Pacuer SHepFeTquCKOﬁ CXEMBI ypOBHCfI JJId HOHa I/ITTGPGI/IH B TETparoHaJibHOM KPUCTAJIJIMYECKOM I10JIC. Pacurer MaTpUYHbIX
9JIEMEHTOB OllepaTopa KpUCTAJUIMIECKOT O MOJIA. HpI/IBeﬂeHHbIe MATPUYHBIC 2JIEMEHTHI. BiounbIx BU MaTpUIIbl QHEPIUHA .
OHPC)_ICJ'ICHI/IC BOJIHOBBIX q)yHKHPIfI. PacueT KOMIOHEHUT £ - TCeH30pa I pa3uvdHbIX HaHpaBJ’[eHI/Iﬁ Mar"dHuTHOTI'O IT0JIA.

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

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS MO 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HenocpeAcTBeHHOro yuyactust. CamocrosiTenbHas paboTa MojpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTe/ibHAs paboTa 00yYaIoIMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OTIEJIbHBIX TeM (pa3/esioB) UCUMIUIMHB, TaK U MIPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloLIecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 33/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO 1O JUCLUILIIHE.

OpraHu3aysi cCaMOCTOSITETIEHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCsl HOPMAaTHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMUYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuK U OCYIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPK/IEH IIPUKa30M
MuHucTepcTBa HayKu U BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)
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IMporpamma aucuuIHb " MHKPOCKOITIYECKIe MOJIEN B MaTeprasax Juisi KBaHTOBOH anekTpoHukn'; 03.04.03 "Pagrodmsnka”.

IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparn Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbubIi yHUBEpCUTET"

ITpaBuna BHyTpeHHEro pacrnopsjka esepaabHOro rocy1apcTBEHHOrO aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHHS BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHbie HOpMaTHBHBIE akTHI KazaHckoro (ITpuBosskckoro) denepaabHOrO yHUBEPCUTETa

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MO,IIyIIIO) BKJIIOYA€T OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTGH].[I/Iﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. CDOH,[[ OLICHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢oHze oLIeHOUHBIX CPEeCTB COAEPKUTCA creayomas HHpOopMaLus:

- COOTBETCTBHME KOMIIETEHIIUH [UIAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 AUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus1 c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 10 JUCHUILTAHE (MOIYJIO);

- OINMCaHUe MOPSIKA MPUMEHEHUs U MPOLIeYyPbl OLIEHUBAHUS /151 KaXkKIOTO OIIEHOYHOTO CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKaHNE OLICHOYHBIX CPEACTB, BKJIIOYas Tpe60BaHI/IH, MPEABABIACMBIE K HCﬁCTBHHM 06yqa10u11/1xc;{, AEMOHCTPHUPYEMBIM
pe3yiibTaTtaM, 3aJaHuA pa3JINYHbIX THUIIOB.

®DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUTUHE HaxoauTcs B [Iprnoxkenun 1 K mporpaMme JUCIUILTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPHL, HEOOXO0AMMOM JJI1 0CBOEHHS U CHHILIHHLI (MO LyJIsI)
OcBoeHre QUCHUIUTAHBI (MOIYJIs1) IPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TnTepaTyphl. JIuteparypa
MOXeT OBbITh JOCTYITHA OOYYAIOIIMMCSI B OTHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Y€PE3 JIEKTPOHHbIE OMOIHMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY 1oroBopos ¢
TIPaBOOOIAIATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubnuoreke um. H.U. Jlo6auesckoro. OOyyaiomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIJIAMU 110J1b30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH NPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [TapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn NCronb30BaHNM TTeYaTHBIX U3AaHUN OMOIMOTEYHbIN (hOHT
JOJDKEH OBbITh YKOMIUIEKTOBAH UMHU M3 pacuera He MeHee 0,5 sx3emiuisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTENBHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Jull, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUILIMHY.

INepeueHb OCHOBHOI M IOTIOHUTENILHON y4eOHOI IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B Ipunoxenun 2 k paboueli nporpaMmme QUCHUIUTHBL. OH MOJUIEKUT OOHOBJICHHUIO NTPYU U3MEHEHUH YCIIOBUE 10roBopoB KOV ¢
paBoodIagaTeIsIMK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (oraoB HayuHoii Ounbmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€HHUS JUCIUIIUHBI (MOTyJIsT)

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

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeHIalu

JIeKIUY Mo Mepe M3NI0KEHNsT TEOPETHIECKOTO MaTepHaa, 00ydloluecs MoyJaloT 3aianre. Pabora o kaxnoii teme
BHITIOJTHSIETCS IIUCBMEHHO JIOMa U cIaéTcs npernoaapateltio. [IprMephl THITHYHBIX 3a/1a9 pa30rpaioTcs Ha JIKIIUS
B KauecTBe MIPUMEPOB.

IIpenmet nocrarouno TpyAHbld. [Ipu HeperyasspoHOM MOCEIIEHUH JIEKLIMA OCBOUTH €ro, KaK MpaBuIo, He
yaaercs.
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Bujg paéor MeToanuyeckue peKOMeHIalu

npakTrieckre | B 3amanum o pacuere paciienyieHnii KpucTa/UIMYECKUM T0JIeM TPUMEHHTh TeopeMy Burnepa-Dkapra u
3aHSATUSA HCTIOJIb30BATh COOTHOIIEHNE OPTOTOHATILHOCTH 3-j CUMBOJIOB. [IpeqBapuTesIbHO pa3iokuTh OnepaTop

B3aUMOJIEHCTBUS 3JIEKTPOHOB 110 chepudeckuM (pyHKumsIM. [ pacuera sHepruil BO30yKIEHHBIX TEPMOB

TIPBJIeYb METO]I JUarOHAIbHBIX CYMM.

Perenne 3aga4 npoBOoMTH MCHOIB3YSI MPECTaBIEHH MOMEHTA KOJINYECBa IBHKEHHS.

camoctosi- | Pemenue 3amad npoBoauTh, UCTIONB3Y s MPEACTABIEHHE MOMEHTa KOJIMYeCTBa JBIKEeHHs. Mcronp3oBath
TeJIbHas padoTa | orepaTopsl MOBBIIEHUS U MOHMXEHHUsT KBaHTOBBIX urcel .IIpu pacuere sHepruu TepmMa 3aJaHHOM JIEKTPOHHON
KOH(UTypaLyy, IpeJBapUTeIbHO PAa3IOKUTh ONIEPaTOp B3aMMOAEHCTBIS JEKTPOHOB MO chepHIeCKUM
¢dynkumam. IIpu pacuere paciueruieHuid KpICTALUTYECKUM I0JIeM IIPUMEHUTh TeopeMy Burnepa-Dkapra u
HCTIOJIB30BATh COOTHOIIIEHHE OPTOTOHAIBHOCTH 3-j CUMBOJIOB.

3a4eT OneHuBaloTCA BIaJeHUE TEOPETUYEKUM MaTepPUaIOM, TIOAKPEIUIEHHBIM YMEHUEM pellaTh 331a41 0 pacueTy
YPOBHEil 3Hepruu, BOJHOBBIX (DYHKIIM ¥ KOMIIOHEHT g- TeH3opa . [Ipu pacueTe KOMOHEHT g- TeH30pa i
3JIEMEHTOB T'PYTIIBI KeJIE3a UCMONB30BATh CXEMY TPOMEKYTOUHOIO KPUCTAJUIMUECKOTO MO, [l
peAKo3eMesIbHBIX 91€MEHTOB IPUMEHUTh CXeMY CJIa00r0 KPUCTAJUIMYECKOTO HOJIA.

10. IIepeyeHs nH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIO0JIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMpoecca
no JUCHHILUIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 TUCHUIIIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITpEe/ICTaBIICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IEUH)HO-TeXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuuIIinHe (MOJIy)IIO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[NomermeHust 4151 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIEIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHus1 K ceTd "MHTepHeT" u obecrieyeHreM JocTyrna
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 mpuHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepPHUaIoB.

MynbTUMeaniiHas ayAUTOPHS.

Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganranuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

Ipu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOLIECCe MIPUMEHSIIOTCS CIIEYIOIe METO/IbI U TEXHOJIOTUH, O0JIerJyaroiime
BOCIpHSITHE MH(DOPMALIK 00yYAIOIIMMKCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMUA BO3MOKXHOCTSIMH 37I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBI MOXHO NPECTABUTh B PA3IMYHBIX BUAX O€3 MOTepU JaHHBIX I CTPYKTYpBI, IPEAyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHunii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUaTYPBI;

- CO3JaHueC BO3MOXKHOCTEN JJ1A 06yqa101ul/1xc;1 BOCIIPUHUMATL OJHY U Ty K€ I/IH(l)OpMaL[I/IIO M3 pa3HbIX UICTOYHHUKOB - HAlIpUMEP,
Tak, YTOOBI JiMa ¢ HapylmI€eHUAMM ClIyXa 1oJIydyain I/IHq)OpMaL[I/IIO BU3YaJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIEUMBAIOIINX BO3MOKXHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaAJIbHBIX TA0OPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHNE TUCTAHIIMOHHBIX 06paSOBaTCJ’[LHBIX TEXHOJIOTHI U1 Tiepeiavn HHq)OpMaL[HI/I, OpraHusalv pa3jinvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10meroc;{ C nIpernojaBarejieM, B TOM 4UCJie BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IeKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aHMOHCﬁCTBHH BCEX YYaCTHUKOB JUCTAHIIUOHHOT'O
06y‘-ICHI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPpOBEACHUSA TPECHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJIOIMH sl OpraHUu3aiy (POPM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

SAEKTPOHHBH
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- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIa4n 06y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aU€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00Y4aloIIerocst pH 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MHHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBaHussMu PI'OC BO u yue6HbsIM 1utanoM no Harpasienunio 03.04.03
"Pagnoduszuka” u Marucrepckoii mporpamme "PacnpeesieHHble MHTEUIEKTYaIbHbIE CUCTEMBI" .

SAEKTPOHH BI
Il YHHBEPCHTE
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IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noarorosku:_03.04.03 - Pagnoduszuka

HpO(l)I/II[b IOATrOTOBKM: PaCHQCQCHeHHHC HMHTEJJIEKTYAJIbHBIE CUCTEMBI
KBaJ’[I/I(pI/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havasa 00yueHus1 mo oOpa3oBaTesibHOMN nporpamme: 2021

OcHoBHas JuTepartypa:

1. Jlanpay, JI. [I. Teopetnueckas ¢usuka: yaeobHoe mocodue / JI. 1. Jlanpay, E. M. JIudmmm. - 4-e u3n., crep. - Mocksa:
OUSMATIIUT, [6. 1.]. - Tom 4: KBarToBas anmektpoaguHamuka. - 2006. - 720 c. - ISBN 5-9221-0058-0. - TekcT: 31eKTpOHHbIN
// JlaHb: 31eKTpOHHO-0MOMoTeuHast cucteMa. - URL: https://e.lanbook.com/book/2237 (nata obpamienus: 19.05.2021). -
Pexum moctyna: ajist aBTOpU3. MOIb30BaTENEH.

2. ITapiakos, A. H. Beezenune B kBaHTOBYI0 (hu3MKYy : yueOGHoe nocodue / A. H. Tlapmakos. - Cankr-Iletep6ypr : Jlans, 2021.
- 352 c. - ISBN 978-5-8114-0982-2. - Tekct : sekTpoHHbIi // JIaHb : 351eKTpoHHO-0MOMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/167772 (narta obpamienus:: 19.05.2021). - Peskxum nocryna: 1uisi aBTOpU3. MOJIb30BaTENEH.

3. Kouenaes, 5.11. OcHOBBI KBaHTOBO# TEOPUH TBEPIOro Tesa: yyeObHoe rnocobue / .M. Kouenaes. - lonronpyaHslii:
NurennekT, 2019. - 288 c. - ISBN 978-5-91559-272-7. - Tekcrt : anekrpoHHsbiid. - URL:
https://znanium.com/catalog/product/1086292 (nara obpamenus:: 19.05.2021). - Pexxum goctyna: no noamucke.

4. lyrnas, A.B. CinH-perieToyHas penakcalus J1eKTPOHOB U SJiep B IMIEKTPUUECKUX KPUCTAIUIAX C MapaMarHUTHBIMU
npumecsamu: yueonoe nocodue / A.B. [lyrinas ®I'AOY BIIO 'Kazaun. (ITpuBonx.) denep. yH-1', UH-T pusuku, Kad. kBanToBOR
3JIeKTPOHMKH U paauocnekTpockonud. - (Kazans : Kasanckuii (penepansusiii yausepcurer, 2018). - Kazans, 2018. - 78 c. -
Tekcer : anekrponnsiii. - URL: https://kpfu.ru//staff_files/F_1300038724/Mekh_magn_relaks.pdf (gara oGpariieHust:
19.05.2021). - Pexxum moctyna: OTKPBITHIH.

5. Kouenaes b.11. KBanToBast teopus: koHcrekt jekuuii / B. Y. Kouenaes.- 2-e u3n., nepepad., gom. u ucnp. - Kazans,
Kasanckuii yausepcurer, 2013. - 222 c. - Tekct: anextponHsiit. - URL:
http://kpfu.ru/portal/docs/F1738320152/Quantum_Theory.pdf (nata odpamenus: 19.05.2021). - Pexxum gocryna: mis
ABTOPH3. TMOJIb30BATEIIEH.

6. Jleymmmn A.M. Teopus ontrueckux criektpoB. Yacts 1: Kiaccuueckue metosl: yueObHoe nocodue / A.M. JleymmH. -
Kazans: Kazanckwmit yausepcuret, 2007.- 107 c. - Teker : anekTponssid. - URL:
http://kpfu.ru/portal/docs/F1651974492/tos_p1.pdf (nara obpamenus: 19.05.2021). - Pesxxum noctyna: OTKPHITHIMA.

7. EpemuH, M.B. Mukpockonuueckre Mofienu B KOHAeHCHpoBaHHbIX cpefax / M.B. Epemun. - Kazans: Kazanckuit
ynusepcureT, 2011. - 111 c. - Teker : anextponnsiit. - URL: http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc
(mata oopamenus: 19.05.2021). - Pexum I0CTyIa: OTKPBITHIH.

lonoysHATEILHAS JUTEpPATYypa:

1. CagenpeB, U. B. OcHOBBI TeopeTHueckoil (pn3MKH : yueOHuK : B 2 Tomax / M. B. Casenbes. - 5-e u3n., crep. -
Cankr-IletepOypr : Jlanp, 2021 - Tom 2 : KBanToBas Mexanuka - 2021. - 432 c. - ISBN 978-5-8114-0620-3. - Tekcr :
3NIeKTpOHHBII // JIaHb : aneKkTpoHHO-0uOMoTeuHas cucrema. - URL: https://e.lanbook.com/book/169151 (naTa oOpamieHus:
19.05.2021). - Pexxum goctymna: ajist aBTOpHU3. TTOJIb30BaTeNeH.

2. Mankun B.3. KBanroBasi Teopus napamarnernsma. Koncnekr sneximii / 5.3. Mankun, D.U. Baii6ekos. - Kazanb: KazaH.
yH-T, 2015. - 102 c. - Tekcr : anexTponHsIil. - URL: http://kpfu.ru/portal/docs/F800871619/quant_theory_param.pdf (gata
obpamienusi: 19.05.2021). - Pesxxum foctyna: OTKpPBITHIHA.

3. AGparam, A. DIEeKTPOHHBIN NMapaMarHUTHBIN PE30HAHC MEPEXOAHBIX HOHOB: B 2 TOMaxX: MEPEBO] C aHTJIMICKOTo / A.
Ab6param, b. biay; o pen. C. A. Anprinysiepa, I'. B. Ckpoukoro. - Mocksa: Mup, 1972. - T. 1. - 1972. - 651 c.: mn. (30
9K3.).

4. Anprirynep, C. A. DIeKTPOHHBIA TapaMarHUTHBINA PE30HAHC COEJUHEHUI 3JIEMEHTOB NTPOMeXYyTOuHbIX rpynn / C. A.
Aunprmynep, b. M. Koseipes. - 3ganue 2-e, nepepaboranHoe. - Mocksa: Hayka, 1972. - 672 c.: uin. (101 3x3.).
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K8AHMOBOTI 3NeKIMPOHUKU

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

Hanpasnenue noarorosku: 03.04.03 - Pagnoduszuka

HpO(l)I/IJ'[b IOATOTOBKM: PaCHQCQeHeHHHC HMHTEJJIEKTYAJIbHBIE CUCTEMBI
KBaJ’[I/I(bI/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Havasa 00yueHus1 o oopa3oBaTesibHON nporpamme: 2021

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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