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

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

WNucturyt dpusuku

=T
=

4
X

¢
>
'w-
2

VYTBEPKIAIO
IIpopekTop mo oOpa3oBarebHON aesTebHoCTH KDY

Typunosa E.A.
" " 20_ I.

IIporpamMmmMa QuCHUILIMHBI
MI/IK[QOCKOHI/I‘ICCKI/IC MOJEJIN B MaT€praiax JIjid KBAHTOBOM QJIEKTPOHUKHA

Hanpasnenne moaroropku: 03.04.03 - Pangnoduznka

ITpoduns noaroroBku: PacnpeneneHHple UHTEIEKTYaIbHbIE CUCTEMBI
KBammdukanus BblITyCKHUKA: MarucTp

dopma 00yUeHHs:_ OUHOe

SI3bIK OOyUECHUS: PYCCKUIA
I'on Hauyanma oOydeHus o oOpa3oBaTebHOM nporpamme: 2022

O PAEKTPOHHBIH
ann Y‘]:IPIBEPCPITET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



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 IcIMIUIMHBL pa3padoTai(a)(u): TIaBHbINA HayYHbIA COTPYAHUK, A.H. (tpodeccop) Epemun M.B. (HWUJI maruurtHoi
PaguoCTIEKTPOCKONMU U KBaHTOBOM 3n1eKTpoHuky uM. C.A. Ansrirynepa, Kagenpa kBaHTOBOH 71eKTPOHUKY U
panuocniektpockonuu), 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:

paznessl (GU3MKU U pagroU3uKY, HEOOXOUMBIX /ISl PEIIeHUs HayYHO-MCCIIEIOBATENIbCKHX 33024

HokeH yMeTh:

CTaBUTh U pelIaTh HAYUHbIE 3a/Ia4l B 00J1aCTH (PU3UKU U PATUO(DU3UKY (B COOTBETCTBUU C TIPO(UIEM MOATOTOBKH)
IloJoKeH BIIafieTh:

Biiaiets COBpeMEHHBIME METOAMHU PellieHs 33/1a4 KBAHTOBOW pajquopU3UKU

JloykeH TeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTH:

,HeMOHCTpI/IpOBaTI) CITOCOOHOCTb K peuIeHunIo 3a1a4 KBaHTOBOU DJICKTPOHUKH.

2. Mecro gucuumiunasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuiuivHa (MOayJb) BKoveHa B pazgen "B1.B.JIB.01.02 Jucturuimas (MOmysH)" OCHOBHOM NMPOecCHOHATFHON
obpazosarenbrol nporpammsl 03.04.03 "Paguodusuka (Pacrpe/eieHHble MHTEIUIEKTYalbHbIE CUCTEMBbI)" M OTHOCUTCS K
JqucturHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaMK 00pa30BaATENIbHBIX OTHOIIICHUIA.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6beM qUCHUILUIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyIOEMKOCTh AUCIMILUIMHBI COCTaBIIsACT 5 3a4eTHhIX (bie) enuHuIl(bl) Ha 180 vaca(oB).

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

CamocrosrenbHast padoTa - 138 yaca(oB).
Kontposns (3auér / x3amen) - 0 yaca(oB).
dopma MpOMeKYTOUHOTO KOHTPOJISI JUCIUIUIMHBL: 3a4eT BO 2 ceMecTpe.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 60Ta

Tema 1. Bzanmoneiicterue Ban nep Baanbca.

Oo6menHoe B3anmoperictere dupaka ["aiizenOepra
1. |Ban ®neka. Mopesib 0OOMEHHBIX 3apsi/IOB B TEOPUU 2 10 0 5 0 0 0 50
KPUCTAJUTMYECKOTO OIS .

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

2. |d3sutommHcKoro Mopust AHU30TpPOIHEIE OOMEHHBIE| 2 10 0 5 0 0 0 48
B3aMMOJIEHCTBH .

Tema 3. Binsinue KOBaJIEeHTHOH CBSI3U Ha
MarHUTHBIE CBOMCTB IIPHUMECHBIX LICHTPOB B
3. [Kpucraniax . JIvranjHble CBEpPXTOHKHE UOHOB B

2 8 0 4 0 0 0 40
KkpucTaiax. Penykims napamerpos Ciatepa .
Teopus 31eKTPUUECKUX JTUMOJIbHBIX MEPEXOJIOB.
l1Toro 28 0 14 0 0 0 138

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. B3aumoaeiictBue Ban nep Baaabca. O6menHoe B3anmoaeiicteue Iupaka Naiizenoepra Ban ®daeka.
Moiesib 00MEeHHBIX 3apPS1/I0B B TEOPHH KPHCTAINYECKOTO MOJIs .

Bzaumogericteue Ban nep Baansca. Onepatop oOMeHHOUW aHTHCUMMeTpu3aimu. 3agada dupaka . OpToroaHaam3anus
BOJIHOBHIX (PyHKIMI 110 MeToay boromo6osa JlepnyHa. Sh¢eKTUBHBII orepaTtop NpsMoro 0OMEHHOTO B3aUMO/IEHCTBUSI.
Mertopn pacuera AByXLEeHTPOBBIX MHTerpaioB. [1paBuna ['ynenaga Kanamopu. Mojesb 0OMEHHBIX 3apsiioB B TEOPUH
KPUCTAJJTMYECKOrO MOJIA .

Tema 2. KocBeHHbIe 00MeHHbIE B3anMoAelicTBUsA . MexaHu3M AHaepcoHa . BzaumogeiictBue /[[3/I0MMHCKOTO
Mopus AHH30TPONHbIE 00MEHHbIE B3aMMOIelCTBHUS .

Oneparop KMHETUYECKOro 0OMEHHOTO B3auMoeiicTBUA. Mozeb ABYX LIEHTPOB U ABYX 371eKTPOHOB. O0001IeHN MOAEIH
AHJepcoHa Ha citydail B3auMOJEHCTBIS Yyepe3 MPOMEKYTOUHbIE JUaMarHUTHbIE NOHBL. KMHeTHUeCKnil MeXxaHu3M
(beppoMarHuUTHOI CBSI3M MarHUTHBIX MOHOB. AHU30TPOITHbIE OOMEHHbIE B3anMoieiicTBrs1. B3anmonerictere [I3s101MHCKOTO
Mopwusi. O6meHHas cTpuknusi. [|BoiHOI 0OMeH.

Tema 3. BansiHue KOBAJIEHTHO CBSI3M HA MAarHNTHbIE CBOMCTB NPpHUMECHBIX IEHTPOB B KPUCTAJLJIAX . HI(II‘&H,[IH])IQ
CBEPXTOHKHE MOHOB B KpHUCTaJLJIaX. Pe,[lyKIll/lﬂ nmapamMeTpoB CJ19Tepa . Teopml QJIEKTPHUYECCKUX JUITOJbHbIX
nmepexoaos.

Pacuer SHGPFCTI/I‘{CCKOI‘/JI CXEMBI ypOBHeﬁ JJ1d HOHa I/ITTep6I/I$I B TETparoHaJIbHOM KPUCTAJUIMYECKOM I10JI€C. Pacurer MaTpUYHbIX
9JIEMEHTOB OollepaTopa KpUCTAJUIMYECKOI' O MOJIA. HpI/IBeﬂeHHbIe MAaTPUYHBIC 2JICMECHTHI. bioyHbIX BUj, MaTpuUllbl SHEPI'UA .
Onpeueneﬂne BOJIHOBBIX q)yHKHHﬁ. Pacuetr komMmoHeHUT £ - TCH30pa AJId pa3udHbIX HaHpaBJ’[eHI/Iﬁ Mar"HuTHOTIO IT0JIA.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommxcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJaloIMXCsl BBITIOJIHSIETCS 10 3aJaHHIO0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuacTtust. CamocrosTenpHas padoTa MojIpasensieTcss Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTesibHas paboTa 00yYaIoMXCsl BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOpadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOU paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
Y CIIPaBOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3aJIaHKsI, HAIIPAaBJICHHbIC Ha 3aKperUICHUE 3HAHUIA U OTPAOOTKY YMEHUN U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢onze o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 JUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIeAYPHI OLIEHUBAHUS TS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTEpHH OIICHUBAHUS [T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOUHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iprtoxkenun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIHMILIAHBI (MO XYJIs)
OcBoeHMe TUCIUILTMHBL (MOJLYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHOM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIe OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHHH 3aKTi0YeHHbIX KPY noroBopos ¢
HpaBoOOIaIaTeIIsIMIL;

- B leyaTHOM BuJe - B Hayuno# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyaioliiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHY C MPABUIIAMU 10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHBIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNIeKTpOHHBIH yHUBepcuTeT . [1pn HCronb30BaHNM MTeYaTHBIX N3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH MU U3 pacuera He MeHee 0,5 sk3emiuisapa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) Kak/I0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON JTUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOVY.

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

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

9. MeToandecKne yKa3aHHSA VI 00yUJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOIyJIsT)
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIeKIUY Mo mMepe M3NI0KEHNsT TEOPETHIECKOT0 MaTepyraia, o0ydioluyecs NoyJaloT 3aianre. Pabora o kaxnoii teme
BHITIOJTHSIETCS IIUCBMEHHO JIOMa U caéTcs npernoapatelto. [IprMephbl THITUYHBIX 3129 Pa30rpaioTcs Ha JICKIIUS
B KauecTBe MIPUMEPOB.

IIpenmet nocrarouno TpyaHbid. [Ipu HeperyasspoHOM MOCEIIEHUH JIEKIIMIA OCBOUTH €ro, KaK MpaBuiIo, He
yaaercs.

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

MIPBJIEYb METO[] AUArOHAIBHBIX CYMM.

Perenue 3a1a4 npoBOAMTh UCTIONB3YS NMPEICTABICHN MOMEHTA KOJINYECBa ABMKEHUS.

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 BJIAJCHUE TEOPETHIEKAM MaTEpUaioM, TIOJKPEIUIEHHBIM YMEHHEM pellaTh 3aJa4ur 10 pacueTy
YPOBHE! SHEPruy, BOJHOBBIX (DYHKIM ¥ KOMIIOHEHT g- TeH3o0pa . [Ipu pacuere KOMOHEHT g- TeH30pa AJIs
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 "PacnpeesieHHble MHTEIEKTYaIbHbIE CUCTEMBI" .
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.01.02 Muxpockonuueckue Mooeau 8 Mamepuanax ons
KBAHMOBOU 2NeKMPOHUKU

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 Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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: 10.05.2022). - 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:: 10.05.2022). - 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:
10.05.2022). - Pexum gocTymna: OTKpPBITHIH.

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 obpamienus:: 10.05.2022). - Peskxum nocryna: st
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: 10.05.2022). - 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 oopamienust: 10.05.2022). - Pesxxum JoCTyNa: OTKPBITHIMA.

lonoJsHATEILHAS JUTEpPATYypa:

1. CagenbeB, U. B. OcHOBBI TeopeTHueckoil (pn3MKH : yueOHuK : B 2 Tomax / U. B. Casesnbes. - 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-0uOMoTeuHast cucrema. - URL: https://e.lanbook.com/book/169151 (naTa obpamieHust:
10.05.2022). - Pexxum goctyma: i1l aBTOpHU3. TTOJIb30BaTeNIeH.

2. Mankun b.3. KBanroBasi Teopus napamarnernama. Koncnekr sneximii / 5.3. Mankun, 3.U. Baii6ekos. - Kazanb: KazaH.
yH-T, 2015. - 102 c. - Tekcer : anexTponHsIil. - URL: http://kpfu.ru/portal/docs/F800871619/quant_theory_param.pdf (gata
obpamenusi: 10.05.2022). - Pesxxum focTyna: OTKPBITHIA.

3. AGparam, A. DIEeKTPOHHBIN NMapaMarHUTHBIN PE30HAHC MEPEXOAHBIX MOHOB: B 2 TOMax: MEPEBO] C aHTJIMICKOTo / A.
Ab6param, b. biam; o pen. C. A. Anprinysepa, I'. B. Ckpoukoro. - Mocksa: Mup, 1972. - T. 1. - 1972. - 651 c.: un. (30
9K3.).

4. Anprirynep, C. A. DIeKTPOHHBIA TapaMarHUTHBINA PE30HAHC COEUHEHUI 3JIEMEHTOB NPOMeXYyTOuHbIX 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 Havana oOyueHust Mo oOpa3oBaTesibHON nporpamme: 2022

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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