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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".

[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
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

OIIK-4 CriocobeH onpeiesisiTh cpepy BHEPEHHUs pe3y/IbTaTOB HAYYHBIX MCCIIEAOBAHUN B 00J1aCTH
CBOE TPO(PECCUOHAIBLHON AESITeIbHOCTU

IK-4 CriocoGeH KOMITETEHTHO CTPOUTS IUTaHBI JIEKLIMOHHBIX M IPAKTUYECKUX 3aHATHI IO pa3aenam
|y IeOHBIX AMCLUIUIMH U ITyOIMYHO U3/IaraTh TEOPETUYECKHE U PAKTUYESCKHE Pa3eibl yUeOHbIX
[TMCIIMIUTNH B COOTBETCTBUH C yTBEPIKAEHHBIMU yIeOHO-METOMIECKUMH IOCOOUSMHU MIPH
[peasn3anuy nporpamm O6akanaBpuara B 00J1acTi (pu3nku

OO0yyarnInuiics, OCBOUBIINN JUCHUIUIUHY (MOIYJIb):
JloJKeH 3HATh:

0COOEHHOCTH KBAaHTOBO-MEXAHUUYECKOI'O OMUCAHUS CBEPXIIPOBOAUMOCTHU , OCHOBHBIE TCPMOJUHAMNYCCKHUE U KNHCTUYCCKUE
XApPaKTEPUCTUKU , MOAECJIN CBA3U CIIMHOBBIX U Op6I/ITaHI)HI)IX MOMEHTOB ; dKTyaJIbHbIE HAITPpABJICHU A I/ICCIICHOBEIHI/H;i 1o
(I)I/I3I/IK6 KOHAEHCUPOBAHHOI'O COCTOSIHUA.

HoykeH ymeTh:

MPUMEHATb COBPEMEHHBIE METOAbI TEOPUM K PEIICHUIO 3a/1a4; BbIACIATL HEPEHICHHBIC 3a/1a41; UCIIOJIb30BATh IMOJTYYE€HHbIC
3HaHUA IMPU PEHICHUN aKTYyaJIbHBIX HpO6J’[eM.

JloyKeH BiageTh:

HaBBIKaMH Pa0OTHI C HAYYHOH JIMTEPaTyPOH ;METOJAMH HAYUHBIX UCCIIEJOBAHMI; COBPEMEHHBIMI METOIbIMH
MpOBeJIeHNs (PU3MUECKUX UCCIIeJOBAaHUI

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

JleMOHCTpUPOBaTh: 3HAHUS OA30BBIX MOJIEJICH U YpaBHEHUN (PU3UKU KOHAECHCHPOBAHHOTO COCOSTHHSI; COBPEMEHHBIE
npoOieMbl (hPU3UKU, HOBEHUIINE JOCTHKEHUs (PU3KMKY, METO/IbI aHAIM3a U CUHTe3a (PU3NIeCKOr NH(POPMAITUH

CriocoGHOCTb : aIalTUPOBATLCS K U3MEHEHHIO Hay4YHOTro Npouiist CBoel NpohecCHOHAIBLHON JESITEIbHOCTU U COLMAJIbHBIX
YCJIOBUH ESITESIbHOCTH;

NOJIb30BATbHCA 3HAHUAMMN COBPEMEHHBIX HpO6H€M n ,IIOCTI/I)KCHI/Iﬁ (bI/I3I/IKI/I; HCIIOJIb30BATh I/IH(l)OpMaL[I/IOHHBIe TEXHOJIOTUH IJIA
peHIeHnA (bI/I3I/I‘ICCKI/IX 3a1a4

T'oToBHOCTS: NpoBEACHUA CAMOCTOATC/IbHBIX HAYYHBIX I/ICCJ'[CJIOBHHI/Iﬁ B I/I36p21HHOfI obacti (1)1/13I/IKI/I.

2. Mecrto guctumiunasl (MoayJisi) B ctpykrype OIIOII BO

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

JanHas quciuIuivHa (MoAayJib) BKodeHa B paszjen "b1.0.02.04 Jucuunavzel (Mogynn)" OCHOBHOM MPo(hecCHOHATBHOM
obpazoBarebHON porpammbl 03.04.02 "®usuka (Pusrka NepCrieK THBHBIX MAaTEPUAIOB)" U OTHOCUTCS K 00sI3aTeIbHON YacTH
OINIOIT BO.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O0bemM aUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0yyamuxcst

OO01mas TpyJOeMKOCTh AUCIUILIMHBL COCTABIISIET 2 3a4eTHbIX (bie) eTuHuII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 24 yaca(oB), B TOM YHCJIe JIEKIUK - 12 Jaca(oB), mMpakTHYeCcKue 3aHATUs - 12 yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHO!N padoThl - 0 yaca(oB).

CamocrositenibHast pabota - 48 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI AUCIUIUTIHBL: 3a9eT BO 2 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI PadoThI, Camo-
HX TPYA0EMKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumne: / Ce- Ulexkuun, Texmun{IIpaktu-[lIpakru-Jlagopa-Iadopa- TeJb-
MOy sz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL| B3I pa-
Bcero | popme | Bcero | copme | Oora
1. Tema 1. KPI/ICT&HJ‘II/I‘ICCKI/I@ TI0JI51 1 OOMEHHBIE 2 2 0 2 0 0 0 10
B3aUMOJIEHCTBUS
7 Tema 2. BaanmoneiicTere yepes mose (poHOHOB. 2 2 0 > 0 0 0 6
3. |Tema 3. HeoObIuHBIE CBEPXIIPOBOJHUKH. 2 2 0 2 0 0 0 10
4. Tema 4. Bo3MOKHBIE MEXaHU3MBI CIAPHBAHUS 2 2 0 2 0 0 0 8
Tema 5. Tlepexon MeTayui-Au31eKTpuK. BoHb
5. [3apsiIOBBIX ¥ COMHOBBIX IJIOTHOCTEW. Mopenb 2 4 0 4 0 0 0 14
Xab06apma
l1Toro 12 0 12 0 0 0 48

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. Kpucraumyeckne moJjs 1 00MeHHbIE B3aUMOeiiCTBHS

Ornepatop KpUcTauyecKoro mnojs. Pasnoxenue no cepryeckum rapmonukam. [pasuina otéopa. Teopema
Burnepa-Ixkapra. Pacmennenue coctosamii d-31eKTpoHa B KYOMYECKOM KpUCTAILTMYECKOM Mojie. CxeMa CHIIBHOTO
KPHUCTAJUIMYECKOrO 1oJist. HU3KOCIIMHOBBIE 1 BRICOKOCIIMHOBBIE COCTOSIHHSI TApAMarHUTHBIX KOMITIEKCOB. Cxema caboro
KPHUCTAJUIMYECKOTO OIS

Tema 2. B3aumogeiictBue yepe3 noJie )OHOHOB.

BsiBoz onepaTopa B3anuMoIeHCTBIS Yepe3 rojie (POHOHOB METO/IOM KaHOHMUYECKUX MpeoOpa3oBaHuil. OnepaTtopbl pokACHUS 1
YHHUTOXEHHsI (DOHOHOB. Y paBHEHHE Ha JIEMEHTHl MaTPHULIBI KAHOHIMYECKOro MpeoOpa3oBaHusi. MexaHU3Mbl OOMEHHOTO
B3aMMOJIEWCTBUS cIMHOB. Bun achdpekTnBHOTO OnepaTopa B IpecTaBIeHUN MOMEHTA KOJIMYECTBA JIBIKEHHS. MeXaHn3MBbl
aHTU- U (peppomMarHuTHON cBs3ei. [Ipasmia ['ynenada- Karamopu -Arnepcona.

Tema 3. HeoObIYHbIE CBEPXIPOBOIHHKH.

®dazoBble AUarpaMMbl CBEpXITPOBOISIIIIMX KYPATOB U XaJIbKOreHUI0B . KpuTrueckue mapameTpsl CBepXITPOBOIHUKOB.
Temneparypa ¢a3oBoro nepexoa, KpUTUIECKHE M0JIsl, KPUTHUECKUX TOK. Y paBHeHue OparbeB JIoHI0H. Y paBHeHUe
T'un36ypra Jlanmay. Meros! uccienosanust. SIMP, paccesiHre HEATPOHOB U 3JIEKTPOHHASI CIIEKTPOCKOITHUS C YTJIOBBIM
paspelieHreM

Tema 4. Bo3Mo:KHbIe MeXaHU3MbI ClIAPpUBAHUS
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IMporpamma quctumias "CoBpeMeHHbIe TIPoOIeMbl (PU3UKN KOHAEeHCHpoBaHHOTO cocTostHUA''; 03.04.02 "dusuka".

3aBUCUMOCTh MapaMeTpa CBEPXIPOBOISAIIEH IeJM OT BOJIHOBOIO BEKTOpa. TeopeTuko - rpynnoBast KjiaccuguKkanus TUMOB
ciapuBanusi. CynepoOMeHHBI MEXaHM3M CIIapUBaHUs HOocUTellel ToKa. [171a3MOHHBIN MeXxaHw3M . POHOHHBIH MEXaHU3M.
AnTreppomarausbie (hIyKTyaluu CvHOB . KoJuleKTHBHBIE crIMHOBHIE KoJieOanus. [Tapamarnons! . CITUH-(DIYKTyaIrlMOHBIN
MEXaHU3M CIapUBaHUSI.

Tema 5. Ilepexoa MeTaLI-TN3JeKTPUK. BOJIHBI 3apsA10BBLIX H CHHHOBBIX IUIOTHOCTEil. Mogean Xa66apaa

Cuenapuii MotTa. BoJTHBI 3apsITOBBIX ¥ CIITHOBBIX TUIOTHOCTEH . OmHOMepHast Mogens . CueHapwii [Taiepica. [Ipumvepst
BEIIECTB C NEPEX0JJOM B COCTOSIHUS C BOJIHAMH 3apsIOBBIX ( CIIMHOBBIX ) IUIOTHOCTeH. Mognens Xa66apaa. KommnosurHsie
orepaTophl POKIEHHS U YHUUTOKeHUs. CIIeKTPaIbHBINA BEC 30HBI TPOBOANMOCTH. t-J Mojiesb. TpexeHTpoBbIe KOpPesLyH.

5. lepedeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa00THI 00yJaommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTenpHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HemocpeAcTBeHHOro yuactust. CamocrosTenpHas paboTa MoipasaensieTcss Ha CaMOCTOSATENbHYI0 paOOTy Ha ayIMTOPHBIX
3aHATUSIX M HA BHEAYIUTOPHYIO CaMOCTOSITENIbHYIO0 paboTy. CamMocTosTesbHast paboTa 00yJaloIMXCsl BKIIOYAET KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/IEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHBI, TaK U TPOPadOTKY TeM (pa3JiesioB), OCBaNBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMocTOsTeIbHOM paboThl 00YJaIOIIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSAIOT 33/1aHMs1, HAIIpaBJIEHHbIE Ha 3aKpeTuUIeHNne 3HaHWI M OTpabOTKy YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEIbHON padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMH IOKyMEHTaMHU,
y4eOHO-METOIMUYECKOI JITepaTypoil M SJEKTPOHHBIMI 00Pa30BATEIbHBIMK PECYPCaMHU, BKIIOYASL:

[Nopsiiok opraHU3alUK ¥ OCYIIECTBICHIS 00pa30BaTENbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajlaBpuara, mporpaMmMaM ClrielMauTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 BhIcIero oopaszoBanus Poccuiickoit @eneparyin ot 6 anpest 2021 roga Ne245)

IMucemo MunuctepcrBa odpazoBanust Poccuiickoit @enepariu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMA
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YYeOHbIX 3aBe/ieHuit"

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

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

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) dpeaepaabHOro yHUBEpCUTETa
M. B. EpemuH. MuKpockonmueckre MOfIed B KOHA. cpenax - http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc

6. ®oH/ OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

(I)OH,Z[ OLCHOYHBIX CPEACTB M0 JUCHUILJIMHE (MOIIy.HIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII7[, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUCHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B choHpe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

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

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHI;

- MeXaHu3M (pOPMHUPOBAHMS OIIEHKH 110 JUCHUILTAHE (MOIYJIO);

- OMHCAHUE MOPsIAKA IPUMEHEHHS W IIPOLICAYPHI OLICHUBAHUS /IS KaXKIOTO OLCHOUHOI'O CPEe/ICTRa;
- KpUTepHH OLICHUBAHUS [T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHME OLUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEABABIACMBIE K ﬂCﬁCTBHHM 06yqa10Lquc;1, AEMOHCTPHUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IprmoxkeHun 1 K mporpaMMe JUCIUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS JUCIUILINHBI (MO XYJIs)

OcBoeHre QUCHUIUTAHBI (MOIYJIs1) MPE/IoaraeT n3yudeHne OCHOBHOM 1 JIOMOJTHUTENBHON yueOHO# TnTepaTyphl. JIuteparypa
MOXeT OBbITh JOCTYIHA OOYYAIOIIMMCS B OTHOM U3 IBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - Y€PE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY HAOroOBOPOB C
HpaBOO6HaIlaTeHHMI/I;
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IMporpamma quctumias "CoBpeMeHHbIe TIPoOIeMbl (PU3UKN KOHAEeHCHpoBaHHOTO cocTostHUA''; 03.04.02 "dusuka".

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaronuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJIb30BaHUsI HaydHO! OMOIMOTEKON.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIUIsApa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIAIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii nmporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBIICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIAMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

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

apxuB myosmKarumi no ¢pusuke - http://arxiv.org/find/cond-mat
Nudopmanmonnsii 61oyutetens [lepcT - http://www.nanometer.ru/2015/01/03/periodika_448606.html

MOJEJIN JIEKTPOHHOI'O CTPOEHN A BBICOKOTEMITIEPATYPHBIX CBEPXITPOBOJHUKOB -
http://www.nano-journal.ru/images/6/62/Nano@0101Eremin.pdf

9. MeToaundyecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHLI (MOXyJIsI)

Bujg paéot MeToanuecKkne peKoMeH amun

JIEKLNN OBnazeTh METOIOM KaHOHMUYECKHX IpeoOpa3oBaHuii. OH UCHONB3yeTCs IS pelleHus] IUPOKOro Kpyra 3aad.
BbigenmuTs OCHOBHBIE MOJIENM B TEOPUM OOMEHHOTO B3auMOIecTBHs. OCO3HATh, YTO OCHOBHBIE COCTOSIHUSI HOHOB
B KpUCTAJIJIaX MOTYT OBITh KAUECTBEHHO YrajlaHbl HO OCHOBE 3aKOHa KyJIoHa. OOpaTUTh BHUMaHKE Ha
(pusnyeckyo nHTEpIpeTanys U3IaraeMoro MaTepraa.

IMPaKTUYCCKHUEC OcBouthb METO/J BTOPUYHOI'O KBAHTOBAHUA IIPU 3allUCH OIIEPATOPOB U BOJTHOBBIX Cl)yHKLIPIfI. Hay‘{I/ITLCH

3aHATUA IMPUMEHATD €ro IpUu COCTABJICHUN ypaBHCHI/IIU/I ABUKEHUA B IIPEACTABJICHUN Feﬁ3eH6epra. ITonesno
IMPOUJUTIOCTPUPOBATD MEXAHU3MbI B3aHMO)]ei7ICTBPIﬁ AvuarpaMmamu. HpeIlCTaBI/ITb pacipeaejI€HUE JIEKTPOHHBIX
TJIOTHOCTEH B BUJI€ PUCYHKOB C YKa3aHUEM cpa31>1 COOTBETCTBYIOIIUX BOJTHOBBIX (ZpyHKL[HfI.

CaMOCTOSI- B MeToanuecKux NocoOUsIX M KHUTaX BBIKJIAJAKK MPUBOIATCS MHOTJa cXxeMaTudHo . [Ipu ocBoeHnn Martepuaia
TeJIbHasl padoTa | MPOITyIeHHbIe BEIYMCIICHHUS JKENaTeJIbHO IIPOBECTU. 0cO00e BHUMaHHUEe 0OPATUTh Ha (DU3HMUYECKOE ColepKaHue
MOJEJIeH, JIeKalX B OCHOBE TEOpHH cBepxIpoBogumMocTy ( Mozenb Kynepa bBapanna puddepa n moneneit
Mepexo/ia MeTalT-ANJIEKTPHUK.

3a4er BHITh TOTOBBIM K OTBETY Ha BOIIPOCHI:

. Paciieruienune cocrosinuii d-a1eKTpoHa B KyOM4ECKOM KPHCTALIMYECKOM TI0JIe.
. OCHOBHbIE COCTOSIHUSI HOHOB B CUJIBHBIX KPUCTAJUIMYECKUX TOJISX.

. MexaHu3Mbl 0OMEHHOTO B3aumoyeicTusl. KuHetnueckuii oOMeH .

. AHM30TpPOITHOE OOMEHHOE B3aUMO/IEICTBHE.

. Baumopeiicteue [I3snommHckoro-Mopu.

. Mynbrrgepponku. MexaHn3Mbl MarHUTOJIEKTPUUEKCKOH CBSI3H .

. Metabt. [Tpubnvkenvie CUIIBHON CBSI3H .

. 3apava Kynepa . Kyneposcue napsi.

. Mogens BKII. YpaBHeHue Ha mapMeTp Npsiaka.

10. Meron Boromo6oBa B Teopry CBEpXIPOBOJUMOCTH. BOromo6oHs!I.

11. Cuenapuii [Taiiepnca. BosiHbI 3apsiIoBBIX TUIOTHOCTEN.

12. Mopnenb Xa06apna. KBasnuactuuHble onepaTopsl.

13. Kputndeckue napameTpsl BLICOKOTEMIIEPATYPHBIX CBEPXITPOBOAHUKOB.
14. Mopnenu 1 MeXaHU3MbI BHICOKOTEMITEPATYPHON CBEPXIPOBOANMOCTH.

OO0 JINWNB~ W~

10. ITepeyenp nH(OPMAMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeILHOr0 Mponecca
N0 JUCHHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIIPABOYHBIX
cucreM (IpH HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUIITIHE
(MOzyJTI0), BKITIOYAS MTepeyeHb MPOrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITPE/ICTaBIICH B
[punoxennu 3 K pabovelt mporpaMme TUCITUTDIAHBL (MOIYJIS).

3AE
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11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHH 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHre 00pa3oBaTebHOrO MpoLecca Mo JUCLMILINHE (MOJLYJI0) BKIIOYAET B cebsl CleayIoiye
KOMIIOHEHTHI:

[MoMelneHus AJ1si CAMOCTOSITENIBHOM paboThl 00YYAIOIIMXCsI, YKOMIUIEKTOBAHHBIE CIICLIAT3UPOBAHHON MeGelIblo (CTOJBI U
CTYJbsI) M OCHAIIIEHHBbIE KOMITBIOTEPHOHN TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNsI K ceTh "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTHI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbSI).

KomrbioTep 1 npuHTEp ISl paclieyaTKy pa3gaTOuHbIX MATePHAIOB.

MyabTUMeaniHAS ay AUTOPHSI.

12. CpeacrBa aganranuu NpenoaaBaHus JUCIHILIMHBI K MOTPEOHOCTAM 00yUYaoMUXCs HHBAJINIOB U JIHIL C
OrpaHUYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIISAYIOIE METO/IbI M TEXHOJIOTUH, O0JIerJyaroiime
BocHpusATHEe UH(POPMALIUK 00YUAIOLIUMUICS MHBATMIAMH U JIMIAMU C OrPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBbSI:

- CO3J]aHKe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa30BaHusl B albTePHATHBHBIC
bopmbl, y1oOHBIE TS Pa3IMUYHBIX M10JIb30BATEIIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXKHO NPECTABUTh B PA3IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPELYyCMOTPET
BO3MOXXHOCTh MAcCIITAOMPOBAHHS TEKCTa ¥ U300pakeHUH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYTHOCTh yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBl;

- CO3/J]aHKe BO3MOKHOCTEH JUIs 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTepHATHBHBIX CIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHNEC JUCTAHIIMOHHBIX 06paSOBaTeJ’[LHbIX TEXHOJIOTUI 1A Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHumsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C npernojaBarejieM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BaHbI 151 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPI§[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/I${, MNpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa60TbI;

- IPUMEHEHNUE TUCTAaHIUOHHBIX O6pa3OBaTCHLHHX TEXHOJIOTHI IJIA OpraHnu3alu (bOpM TEKYLIETo 1 IPOMEKYTOYHOT'O
KOHTPOJIA;

- YBEJIMYCHUE TPOAOLKUTEIILHOCTU CIa4n 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’[ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIBHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B IMMCbMEHHOMN (l)OpMC, - He Ooutee yem Ha 90 MHHYT;

- TIPOJOJIKUTEIIBHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aUéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BHICTYIUICHUS 00YYaloIerocst pH 3aliyTe KypcoBor paboTH - He OoJiee yeM Ha 15 MHHYT.

[porpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PT'OC BO u yueOHbsIM 1utanoM no Harpasienuio 03.04.02 "dusuka”
Y MarucTepckoi nporpamMe "®dusnka nepcreKTUBHBIX MaTepUaioB”.
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Crpanuna 7 u3 9. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



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

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.0.02.04 Cospementivie npodaemuvl husuku KOHOEHCUPOBAHHO20
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IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)
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ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp
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SI3bIK OOyUEeHMS: PYCCKMiA
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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: 12.05.2021). - Pexxum mocTyna: s aBTOPH3. TOJIb30BaTEIeH.

2. Kouenaes, b.11. KBantoBas Teopust: koHcniekT ek / B. Y. Kouenaes. - [2-e uzn., nepepad., gor. u ucrp.]. - Kazans:
Kazanckuil yausepeurer, 2013. - 222 c. - Tekcr: anekTpoHHsIil. - URL:
http://kpfu.ru/portal/docs/F1738320152/Quantum_Theory.pdf (zata obparenus: 12.05.2021). - Pexum gocryna: OTKpHITHIN.

3. Baitn6epr, C. Kanrosas teopus nosisi / C. Baiin6epr ; non pegakuueii B. U. JKykosckoro; nepeBop ¢ anrnmiickoro B. Y.
Kykosckoro. - Mocksa: PDUSMATJIUT, [6. r.]. - Tom 1: O6miast teopust. - 2015. - 648 c. - ISBN 978-5-9221-1620-6. - Tekcr
: 9JIEKTPOHHBIH // JIaHb : 31eKTpOHHO-OuboTeynas cucrema. - URL: https://e.lanbook.com/book/91164 (nata oOpalueHust:
12.05.2021). - Pexxum goctyma: ajist aBTOpHU3. IOJIb30BaTeNeH.

lonoJsHATELHAS JUTEpPATYypa:

1. Ilerpog, 10.B. OcHOBBI (pH3MKK KOHIEHCUPOBAHHOTO COCTOsIHUS: yueOHoe nocodue / FO. B. IleTpos. - JonronpyaHslid:
HuremnekT, 2013. - 213 c. (36 3k3.).

2. EpemuH, M.B. MuKpocKoOITIYeCKHe MOJIENU B KOHAEHCUPOBAHHBIX cpejiax [DeKTpoHHBIN pecypc] // yueGHoe nocodue. -
Kazanb: Kazanckuii (ITpusoskckuil) denepanbhslil yausepeutet, 2011. - 113 c. - Tekcr: anekTponHsIil. - URL:
http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc (nata obpamenusi: 12.05.2021). - Pexum gocTyna: OTKpBITHIHA.

3. KopabenbHukoB, [I. B. ®u3mika KOHIEHCUPOBAHHOTO COCTOSIHUS : ydeOHoe nocodue / 1. B. KopabenbHukoB. - Kemepogo :
KemI'V, 2017. - 149 c. - ISBN 978-5-8353-2160-5. - Tekcr : aneKkTpoHHbIi // JIaHb : 37eKTPOHHO-OUOINOTEYHAS CUCTEMA. -
URL: https://e.lanbook.com/book/103097 (mata o6parmenus: 12.05.2021). - Pexxum gocTyna: 11sl aBTOpH3. TOJTb30BaTEICH.

Crpannna 8 u3 9.

KTFOHH

PCHT

2
|
|
Em
8

VHHE AHATVTAHEC AR SHCTE

imE

g



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

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 oOyueHus1 mo odpa3oBatesibHON 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
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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