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IMporpamma quctumias "CoBpeMeHHbIe TIPoOIeMbl (PU3UKN KOHAEeHCHpoBaHHOTO cocTostHUA''; 03.04.02 "dusuka".

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 quctumias "CoBpeMeHHbIe TIPoOIeMbl (PU3UKN KOHAEeHCHpoBaHHOTO cocTostHUA''; 03.04.02 "dusuka".

[porpammy IrictMIUIMHBL pa3padoTai(a)(u): raaBHb nHxeHep rpoekta Epemun M.B. (HWJI MarHuTHO# pasiMocrieKTpOCKONN
Y KBaHTOBOM 3J1eKTpoHUKH uM. C.A. Anpriryiepa, Kadenpa KBaHTOBOH 3JIEKTPOHUKHU U PAJUOCTIEKTPOCKOINN),
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
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
11 OCYIIIeCTBIICHUS IPENOAABATEIbCKON AESATEIBHOCTH

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

0COOEHHOCTH KBAHTOBO-MEXaHUYECKOI'O OMMCAHUS CBEPXITPOBOAUMOCTHU , OCHOBHbIC TCPMOJUHAMNWYCCKHUE U KNHCTUYCCKUE
XAPAKTEPUCTUKU , MOACJIN CBA3U CIIMHOBBIX U Op6I/ITaHI)HI)IX MOMCHTOB ; dKTYaJIbHbIC HAIIPABJICHU I/ICCIICI[OBEIHI/Iﬁ o
(I)I/I3I/IK6 KOHACHCUPOBAHHOI'O COCTOSAHUA.

HoykeH ymeTs:

MNPUMCEHATb COBPEMEHHBIC METOAbI TEOPUM K PEIICHUIO 3a/1a4; BbIACIAThL HEPEHICHHBIC 3a1a41; UCIIOJIb30BATh IMOJYYCHHbIC
3HAHHWA [IPpU PEHICHUN aKTYaJIbHbIX HpO6J’[€M.

I[OJDKGH BJIag€Th:

HaBBIKAMH PabOTHI C HAYYHOH JIMTEpaTypOy ;METOJaMH HAYUHBIX UCCIIENOBAHMI; COBPEMEHHBIMI METOIbIMH
MPOBEJIeHUS (PU3HUECKUX UCCIIEJOBAaHUI

JloyKeH IeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTB:

JleMOHCTpHPOBaTh: 3HAHUST OA30BBIX MOJIEJICH U YpaBHEHUH (PU3UKU KOHJIEHCHPOBAHHOTO COCOSTHHSI; COBPEMEHHBIE
po6JIeMbl (PU3UKU, HOBEUIIINE TOCTHKEHHS (PU3UKU; METOJIBl aHAJIN3a U CHHTe3a (pu3mueckoil nHpopManm

CIiocoOHOCTS : aaNTUPOBAThCSI K N3MEHEHUI0 HAyYHOro Npohuiist CBOEH MPOoheCCUOHABHOM AeSITeTbHOCTU M COIMATbHBIX
YCJIOBUH ISITESIbHOCTH;

NOJIb30BATbHCA 3HAHUAMMN COBPEMCEHHBIX HpO6HCM n ,IIOCTI/I)KGHI/Iﬁ (bI/I3I/IKI/I; HCIIOJIb30BATh I/IH(I)OpMaL[I/IOHHBIG TEXHOJIOTUH IJIA
peHIeHrA CbI/I3I/I‘IeCKI/IX 3a1a4

T'oToBHOCTB: MMpOBEACHUA CAMOCTOATCJIbHBIX HAYYHBIX I/ICCJICIIOB&HI/IIZ B I/I36p21HHOfI obacti (1)I/I3I/IKI/I.

2. Mecto gucnumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHas qucimIuivHa (MOayJib) BKodeHa B paszgen "B1.0.02.04 JucuumiHe! (MOgynn)" OCHOBHOM MPO(heCCHOHATBHOM

obpazosarenbHOl nporpammsbl 03.04.02 "®usuka (Pusnka nepereKTUBHBIX MaTepHaIoB)” M OTHOCUTCS K 00s13aTe/IbHOM YacTh
OI1OI1 BO.

OcBauBaercd Ha 1 kypce B 2 cemecTpe.

3. O6beM qUCHHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO pa0oTy 00y4anIuxcs ¢ nNpenojjasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITEIbHYIO
padoTy obyuarommxcs
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IMporpamma quctumias "CoBpeMeHHbIe TIPoOIeMbl (PU3UKN KOHAEeHCHpoBaHHOTO cocTostHUA''; 03.04.02 "dusuka".

OO01m1ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHHIX (bie) enuHutl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 24 vaca(oB), B TOM 4mcIie JeKuun - 12 yaca(oB), mpakTudyeckue 3aHstus - 12 yaca(oB), 1JabopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOW paboTh - O yaca(oB).

CamocrosiTenbHas padoTa - 48 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIST TUCHIUILUIMHBL: SK3aMeH BO 2 ceMecTpe.

4. Copep:xanne quCIHILIMHBI (MOIYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejaM) ¢ yKa3aHHEeM OTBEe/IEeHHOT0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYA0EMKOCTH (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Texmun,Texmmn|lIpakTu-[Iipaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. |4YecKue | YyeckHe |TOpHbIE |TOpPHbIe | Hasd
¢opme BaHaTHsA,| B 3J. |[padoThL,| B 3. pa-
Bcero | cdopwme | Bcero |¢popme | 00Ta
1. Tema 1. KPMCTannuquKne OJIS1 1 OOMEHHbIE 2 2 0 2 0 0 0 10
B3aMOJEUCTBUS
2 Tewma 2. B3aumogeiictBue uepe3 1nosie (pOHOHOB. 2 > 0 > 0 0 0 6
3. |Tema 3. HeoObIuHbIE CBEPXIIPOBOTHUKH. 2 2 0 2 0 0 0 10
4. Tema 4. Bo3MOXHbIE MEXaHU3MbI CIIAPUBAHUS 2 > 0 > 0 0 0 ]
Tema 5. Ilepexon MeTaI-qu3MeKTpUK. BoaHbI
5. [3apsAIOBBHIX U CIIMHOBBIX IUIOTHOCTEH. Moenb 2 4 0 4 0 0 0 14
Xab0apaa
MToro 12 0 12 0 0 0 48

4.2 Cogep:xkanne qUCIHUAILITHHBI (MO TyJIs1)
Tema 1. Kpucraummyeckue moJjst 1 00MeHHbIe B3auUMOdeicTBHS

OnepaTop KpucTajutideckoro noJs. Pasnoxenue mo cepruuecknm rapmonukam. [Ipasuia ordopa. Teopema
Burnepa-xkapra. Pacmeruienne coctostHuii d-31eKTpoHa B KyOMIeCKOM KpUCTaJuTdecKoM rojie. Cxema CHIIbHOTO
KPHUCTAJIMYECKOro Nosist. HU3KoCIIMHOBBIE ¥ BRICOKOCTTMHOBBIE COCTOSTHUSI ITApaMarHUTHBIX KOMIUIEKCOB. Cxema ciiadoro
KPHUCTAJIIMYECKOTO TOJS.

Tema 2. B3anmoeiicTBue yepe3 moJie (pOHOHOB.

BriBoJ onepaTopa B3auMoJeicTBUsA yepes 1ojie (POHOHOB METOJOM KAHOHUYECKUX IIpeodpa3oBaHuil. OnepaTopsl poxaeHUs U
YHUUTOXEHHs ()OHOHOB. Y paBHEHHE Ha 3JIEMEHTHI MaTpPHUIIBl KAHOHIMUECKOTO Npeodpa3oBaHusi. MexaHn3Mbl 0OOMEHHOTO
B3aUMOJIEWCTBUS cIMHOB. Bun achdekTuBHOTO OnepaTopa B IpeCcTaBIeHM MOMEHTA KOJIMUECTBA JIBMKEHHSL. MeXaHu3Mbl
aHTU- U (peppoMarHuTHON cBaseil. [Ipasuna I'ynenada- Karamopu -Angepcona.

Tema 3. HeoObIuHbIE CBEPXIIPOBOHUKI.

dazoBbIe AMarpaMMBbl CBEPXIPOBOSAIINX KYITPATOB 1 XaJbKOTEHUIOB . KpruTrdeckue mapamMeTpsl CBEpXIPOBOIHUKOB.
Temmeparypa a3oBoro nepexoja, KpUTHYECKHE MOJsI, KPUTHIECKUX TOK. Y paBHeHHe OparbeB JIOHIOH. Y paBHEHHE
I'mazOypra Jlanmay. Mertonst uccienoBanus. SIMP, paccesiHue HEHTPOHOB U JIEKTPOHHASI CIEKTPOCKOITHUS C YTIIOBBIM
paspenieHremM

Tema 4. Bo3Mo:KHbIe MeXaHU3MbI CIIAPUBAHHS

3aBHUCUMOCTh TapaMeTpa CBEPXIPOBO/ISIIEH IIEN OT BOJHOBOI'O BEKTOpa. TeopeTHKo - rpynmnoBas Kiaccupukauus TUIIOB
cniapuBanusi. CynepoOMeHHbI MEXaHU3M CIIapUBaHWsl HOCUTelel ToKa. [1i1a3MOHHbINA MexaHu3M . POHOHHBIN MEXaHU3M.
AnTtudeppomarausbie GyKTyanuu ciuHoB . KoyuiekThBHbIe cinHOBBIe KonieOanus. [Tapamarnonsl . CriuH-(ITyKTyalMoOHbINA
MEXaHWU3M CllapUBaHMUsL.

Tema 5. Ilepexoa MeTaJLI-TM3JeKTPUK. BOJIHBI 3apAI0BBLIX H CHHHOBBIX IUIOTHOCTEil. Mogean Xao0apaa
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IMporpamma quctumias "CoBpeMeHHbIe TIPoOIeMbl (PU3UKN KOHAEeHCHpoBaHHOTO cocTostHUA''; 03.04.02 "dusuka".

Cuenapuii Motta. BoJHBI 3apsIIOBBIX ¥ CHIMHOBBIX IIOTHOCTEN . OnHOMepHas mogens . Cuenapuii ITaiepica. [Tpumepst
BEILIECTB C MIEPEX0/I0OM B COCTOSIHMSI C BOJIHAMU 3aps/I0BBIX ( CIIMHOBBIX ) TWIOTHOCTEH. Mopesnb Xa66apaa. KommnosurHeie
OIepaTOpPhl POKAEHUS U YHUUTOXeHUs. CHEeKTpaJIbHbIN BeC 30HBI IPOBOJMMOCTH. t-J Mozienb. TpexueHTpoBble KOPPEALHH.

5. IlepeyeHb y4eOHO-METOUUECKOTO 00€eCeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00y4YaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HenocpeacTBeHHOro yuactust. CamocrosiTenpbHas padoTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaIoIMXCs BKIIIOYAET KaK IOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TaK U MPOPadOTKY TeM (pa3ieioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 0O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOIHSIOT 3aIaHKsI, HAIIPABJICHHbIC HAa 3aKpEIUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETILHON padoThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOGHO-METOMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuK U OCYIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkuCTpaTyphl (YTBEpKIEH IIPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo MunmncreperBa obpaszoBanust Poccuiickoit ®eneparim Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOTHI CTY/IEHTOB BHICIIMX yYIeOHBIX 3aBe/leHNi "

VYcraB ¢eaepallbHOro rocyJapcTBEHHOIO aBTOHOMHOTO o0pa3oBaTeIbHOro yupexaenus "Kazanckuil (IIpuBosnkckuii)
enepanbHblil yHUBEpCHUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuii (ITpuBomkckuii) heepaibHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE aKThl KazaHckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTETa
M. B. Epemun. MuKpockonmueckre MOJIeU B KOH/. cpenax - http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUILIUHE (MOIYJII0)

(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILINHE (MOJIyJ'IIO) BKJTIIOYACT OLICHOYHBIC MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEACTB BKIIOYACT OLEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIHs:

- COOTBETCTBHE KOMIIETCHITUI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUYeHHs IO TUCIUTUTIHE (MOYIII0);

- KpUTepHH OLIEHUBAaHUS ¢(DOPMUPOBAHHOCTH KOMITETECHITHA;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCIUILIMHE (MOYJIIO);

- OMHCaHMe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OIIEHIMBAHUS TS KKIOTO OLIEHOYHOTO CPEACTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOI'O CPEe/ICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYCEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

POoHJ1 OLIEHOYHBIX Cpe€ACTB O AUCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JCHUITTMHBI (MO}IyJ’IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS N CITUILINHBI (MO TyJIs)

OcBoeHUe QUCLUILUTMHBI (MOIYJIs1) IPEIIoiaraeT u3ydeHue OCHOBHOM U JIONOTHUTEIbHON y4eOHOM tnTepaTypsl. JIuteparypa
MOXeT OBITh JOCTYITHA 0OYYalOIIMMCS B OTHOM M3 ABYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0ueHHbIX KDY 1oroBopos ¢
paBo00IaAaTe MU,

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarompecs: HoayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTaTeIbcKUM OMJIeTaM B COOTBETCTBHM C MPAaBMJIaMU 10JIb30BaHMs Hay4uHoi OMOIMOTEKOM.

SIIC](TpOHHI)le U3aaHus JOCTYITHBI JUCTAHIIMOHHO 13 JII000H TOYKH IIpy BBEACHUN O6y‘]aIOH_II/IMCﬂ CBO€T0 JIOTMHA U MTapoJid OT
JIMYHOTO KaOWHeTa B cucteMe "DNeKTpOHHBIA yHuBepcuTeT". I1py CIoIb30BaHUN MIEYaTHBIX U3IaHUH OMOIMOTEYHbIi (hOH
JIOJDKEeH OBbITh YKOMILIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMILISIpa) KaxkA0ro U3 U3/1aHuil OCHOBHOM JinTepaTypel U He MeHee 0,25 3K3eMIuIspa AONOHUTEIBHON JIMTEPATyphl HA
Ka)XJI0ro 00y4alolIerocsi 3 Yucia JiMl, OZHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIUINHY.
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[epeueHb OCHOBHOI M IOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

apxuB myosmKarumi no ¢pusuke - http://arxiv.org/find/cond-mat

Nudopmanmonnsii 61oyuterens [lepcT - http://www.nanometer.ru/2015/01/03/periodika_448606.html

MOJEJIA SJIEKTPOHHOI'O CTPOEHV A BBICOKOTEMITIEPATYPHBIX CBEPXITPOBOJHUKOB -
http://www.nano-journal.ru/images/6/62/Nano@0101Eremin.pdf

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

TenbHas paboTa

Bujg pador MeToauuyeckue peKoMeH alun
JIEKLINN OBnazieTh METOIOM KaHOHMUYECKHX IpeoOpa3oBaHuil. OH UCHONB3yeTCs 11 pelleH s IUPOKOro Kpyra 3aiad.
BblaenuTh OCHOBHBIE MOJIENM B TEOPUM OOMEHHOTO B3auMOielcTBHsA. OCO3HATh, YTO OCHOBHBIE COCTOSIHUS HOHOB
B KpUCTAJIJIaX MOTYT OBITh KAUECTBEHHO YrajlaHbl HO OCHOBE 3aKOHa KyJIoHa. OOpaTUTh BHUMaHKUE Ha
(pusnyeckyo nHTEpIpeTanys U3JaaraeMoro MaTepuaa.
npakTriyeckre | OCBOUTh METO/I BTOPMYHOTO KBAHTOBAHMS ITPY 3aITMCH ONEPATOPOB U BOJIHOBBIX (pyHKIMA. HayunTbes
3aHATUSA TIPUMEHSITD €0 ITPU COCTABJICHWH YpaBHEHWH IBIKeHHs B ripeacTasieHnu [ eizendepra. [TonesHo
MPOMJUTIOCTPUPOBATh MEXaHU3MbI B3aUMOAEHCTBUII AuarpaMMami. IIpecTaBuTh pacripejesieHue 3J1eKTPOHHBIX
IJIOTHOCTEN B BUJIE PUCYHKOB C yKa3aHHeM (hpa3bl COOTBETCTBYIOIMX BOJHOBBIX (DYHKIIMIA.
CaMoCTOSI- B MeToanueckux NocoOusIX M KHUTaxX BBIKJIAAKK MPUBOIATCS MHOTIA cxeMaTudHo . [Ipu ocBoeHnn Martepuraia

MIPONYLIEHHbIE BEIYMCIIEHUS KeJlaTeJIbHO POBECTH. 0CO00e BHUMAHME 0OpAaTUTh Ha (P3HYECKOe COoAepKaHue
MOJIEJIeH, JIeKaIX B OCHOBE TeopuH cBepxiipoBoauMocTa ( Moaens Kymepa bapauna [puddepa n moneneit
nepexoa MeTall-AU3JIeKTPHK.

9K3aMCH

BHITh TOTOBBIM K OTBETY Ha BOIIPOCHI:

. Paciienuienune cocrosinuii d-aeKTpoHa B KyOM4eCKOM KPHCTALIMYECKOM TI0JIE.
. OCHOBHbIE COCTOSIHUSI HOHOB B CUJIBHBIX KPUCTAJUIMYECKUX TOJISX.

. MexaHu3Mbl 0OMEHHOTO B3aumozeicTusl. KuHetnueckuii oOMeH .

. AHM30TpPOITHOE OOMEHHOE B3aUMO/IEICTBYE.

. Bzaumopeiictue [I3sunommHckoro-Mopu.

. Mynbrurgeppouku. MexaHn3Mbl MarHUTOJIEKTPUUEKCKOM CBSI3H .

. Metaubl. [Tpubnvkenvie CUIIBHOW CBSI3H .

. 3agauya Kynepa . Kyneposcue napsl.

. Mogens BKII. YpaBHeHue Ha mapMeTp npsiaka.

10. Meron Boromo6oBa B Teopru cBEpXIPOBOUMOCTH. BOromo6oHs!.

11. Cuenapuii [Taiiepinca. BosiHbI 3apsiIOBBIX TUIOTHOCTEN.

12. Mogenp Xab66apna. KBazuyacTudHbie oriepaTtophl.

13. Kputndeckue napameTpsl BICOKOTEMIIEPATYPHBIX CBEPXITPOBOAHUKOB.
14. Monenu 1 MeXaHU3MbI BHICOKOTEMITEPATyPHON CBEPXIPOBOANMOCTH.

OO0 JIONWNB~ W~

10. ITepeyenp nH(OPMANMOHHBIX TEXHOJIOTHI, HCHOJb3YeMbIX IPH OCYIIEeCTBJIEHUH 00Pa30BaTeJLHOr0 IMponecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX ITPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUILIIIHE
(Mozymo), BKJIIOYas IepevYeHb MPOrpaMMHOr0 odecrieueH s ¥ MH(MOPMALMOHHBIX CIIPABOYHBIX CHCTEM, IPEICTABIICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIAHBL (MOIYJIS).

11. Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaTEILHOTO
npoiecca no JUCHumInae (Mo/1yJro)

MaTepI/IaﬂbHO-TCXHI/I‘ICCKOC obecrieueHne 06pa30BaTCIII)HOI‘O mnmponecca 1no AMCuuIinHe (MOJIy)'[IO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06)161"1310]].[146
BOCIHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

[porpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yueOHbIM 1utanoM no Harpasienuio 03.04.02 "dusuka”
Y Maructepckoil nmporpamme "®usmka nepcneKTUBHBIX MaTepHAJIOB".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.0.02.04 Cospementivie npodaemuvl husuku KOHOEHCUPOBAHHO20
COCMOSIHUS

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

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. A6puxocoB, A. A. OCHOBBI TEOPHH METAJIIOB : yueOHoe rocodue / A. A. AGpUKOCOB. - 2-e u3a. - 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: 12.12.2023). - Pexxum gocTyna: sl aBTOPH3. TOJIb30BaTEIeH.

2. Kouenaes, B.11. KBantoBas Teopust: koHcriekT jiekiuii / B. Y. Kouenaes. - [2-e uzn., nepepad., gor. u ucrp.]. - Kazaus:
Kazanckuii yausepeurer, 2013. - 222 c. - Tekcr: anexTpoHHsIi. - URL:
http://kpfu.ru/portal/docs/F1738320152/Quantum_Theory.pdf (nata o6pamenust: 12.12.2023). - Pexum gocTymna: OTKPBITHII.

3. Baitn6epr, C. KBanrosas teopus nosist / C. Baiin6epr ; non penakuueii B. U. JKykosckoro; nepeBop ¢ anrimiickoro B. Y.
JKyxosckoro. - Mocksa: PUBMATIIUT, [6. r.]. - Tom 1: O6mmas teopus. - 2015. - 648 c. - ISBN 978-5-9221-1620-6. - Tekcr
: 9NeKTPOoHHbIH // JlaHb : a1ekTpoHHO-0MOMMoTeuHas cucrema. - URL: https://e.lanbook.com/book/91164 (naTa obpareHus:
12.12.2023). - Pexum goctyna: ajist aBTOpU3. MOJIb30BATENEH.

4. Kouenaes, b. 1. OcHOBBI KBaHTOBOH TEOPHH TBEPAOTO Teua : yuebHoe nocodue / b. 1. Kovenaes. - 2-e u3p. -
Honronpyansiii : Matemext, 2021. - 288 c. - ISBN 978-5-91559-288-8. - Tekcrt : anekTpoHHsii. - URL:
https://znanium.com/catalog/product/1870020 (nata obpammenus: 12.12.2023). - Pexxum gocrymna: 1o nojmmcke

JomoJHUTEILHAS IUTEPATYypa:

1. Ierpog, F0.B. OcHOBHI (hU3HMKH KOHIEHCHPOBAHHOTO COCTOSTHUS: yueOHoe mocoowre / FO. B. Tletpos. - JonronpyaHsrii:
Wnremnekt, 2013. - 213 ¢. (36 3k3.).

2. EpemuH, M.B. MUKpOCKOITIUECKHE MOJIENIU B KOHAEHCUPOBAHHBIX cpejiax [DIeKTpoHHBIN pecypc] // yueGHoe nocodue. -
Kazans: Kazanckwit (ITpuBormkckuit) penepansabiii yauepcuteT, 2011. - 113 c. - Tekcr: anekrponssiid. - URL:
http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc (nata obparenus: 12.12.2023). - Pexum gocTyna: OTKPbITHINA.

3. Kopabenbuukos, [I. B. ®u3rka KOHAEHCHPOBAHHOTO cocTOsiHMS : yueOHoe nocodue / [1. B. KopabGenbHukos. - Kemeposo :
KemI'V, 2017. - 149 c. - ISBN 978-5-8353-2160-5. - Tekcr : aneKTpoHHBIH // JIaHb : 371eKTPOHHO-OUOINOTEYHAs CUCTEMA. -
URL: https://e.Janbook.com/book/103097 (nata obparuerusi: 12.12.2023). - Pexum gocrymna: st aBTOpU3. MOJIb30BaTeNeH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.0.02.04 Cospementivie npodaemuvl husuku KOHOEHCUPOBAHHO20
COCMOSIHUS

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

Hanpagsnenue nogrorosku: 03.04.02 - dusuika

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanus BbITyCKHAKA: MarucTp

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
WzparensctBa "JlaHp" , JOCTYI K KOTOpOH mpefoctanieH obydaomumMces. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeyINX N3AaTebCTB YUeOHOM IMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NNEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecreunBaeT JOCTYI K HayYHOH, y4eOHO! JIMTepaType U HayYHbIM EePUOINIECKIM M3IaHUSIM 10 MaKCUMAILHOMY KOJIMYECTBY
PO HIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKMX U CMEKHBIX ITPaB.
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