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;

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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;

IIporpamMmy aucHUIUTMHEL pa3padoTaii(a)(u): 3aBeayomuii kadenpoi, 1.H. Bopornuna E.B. (Kadenpa ¢dusuku tBepmoro Tena,
Ortaenenue ¢pusuku), Elena.Voronina@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
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
[K-4 CriocoOeH MCIOJIb30BaTh HABBIKKM COCTABJIEHHSI U O(hOPMIIEHHSI HAyYHO-TEXHHUUECKOU

MOKYMEHTAIMHY, HAyYHBIX OTYETOB, 0030POB, JOKJIA/IOB U CTaTel

YK-6 CriocoOeH Onpe/iesITh U peain30BaTh IPUOPUTETHl COOCTBEHHOH AEATEIbHOCTH U CIIOCOOHI ee
COBEPILIEHCTBOBAHNSI HA OCHOBE CAMOOLIEHKH

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):

IoyokeH 3HATh:

- MECTO 9KCIEepPHMEHTa B COBPEMEHHON HayKe U TeXHHUKE, ITAIlbl IPOBEJCHMUS IKCIIEPUMEHTOB;
-BHJIbl HAYYHBIX UCCJIE/IOBAHUI U X OCOOCHHOCTH;

- OCHOBBI CHCTEMHOT'O MOIX0/Ia M CUCTEMHOTIO aHAJIM3a B HAYYHbBIX UCCIIEIOBAHUSIX;;

- IPUOPUTETHBIE HAMTPABJICHUST HAYYHO-TEXHOJIOTUYECKOTO PA3BUTHS;

- KJIIOUEBbIE MPOPBIBHBIE HATIPABJICHUsI B COBPEMEHHOH (pr3MKe MaTepUasoB.

JHoKeH ymeTs:

- B KpaTKUii CPOK HaXOAUTh HEOOXOIMMYIO HayYHYI0 HH(OPMAIIMIO Ha PYCCKOM U MHOCTPAHHOM SI3bIKaX;
- OpraHM30BaTh, CTPYKTYpPHPOBATh U HAMMCATh HAYYHYIO 3aITUCKY/ 0K/ TyOIMKAIHIO;

- IPUMEHSATh CUCTEMHBIN TOJXOZ TSl PEIIeHUs 3a/1a4 MPOECCHOHAIBHON JIEATEIBHOCTH;

- MOATOTOBUTb HAYUHBIH AOKJIAJ U MPE3EHTALUIO.

JlomxeH BIaaeTh:

- CaMOCTOSATEJIbHBIM IIPUHATHUEM PEHICHUSA, PEHICHUEM HpO6HeMBI/ 3ala4y TEOPETUYECKOI0 WK MPUKJIAAHOI'O XapaKTEpa Ha
OCHOBE€ M3YUYCHHBIX METOAOB, IPUEMOB UJIN TeXHOJ’[OFPIfI;

- CO6I/IpaTb, CUCTEMATHU3UPOBATh, AaHAJTIM3UPOBATH U T'PAMOTHO HCIIOJIb30BaTh I/IHCI)OpMaI_[I/IIO n3 CaMOCTOATEIJIBHO Haﬁ,[[CHHLIX
HWCTOYHHUKOB K 00OCHOBHIBATH TIPAKTUKY

IIPUMCHCHU A,

- IPUMEHSTh TEOPETUYECKHE 3HAHKS U MPAKTHUYECKUE HABBIKM B 00JIACTA COBPEMEHHOI'O MAaTepHaIOBEACHH S /ISl pelIeHHUSI
3a1a4 mpoecCHOHATBHON IeTeTbHOCTH;

- MeTofiIaMH cOopa HayJHOU UH(POPMAITUH;
- MpohecCHOHANBFHON SpyaUIUel B 00JIacTH (PI3UKU U MaTepUaIOBEICHIIS;

- HaBBIKAMM aHaJIM3a OCHOBHBIX METOOJIOTMUYECKHX MTPOOJIeM, B T.4. MEXIUCIMIUIMHAPHOTO XapaKTepa, BOSHUKAIOIIMX B
(pu3KKe Ha COBPEMEHHOM 3Tare ee pa3BUTHS,

BJIAJICTh TEXHOJIOTUSIMU MPO(PECCUOHANBHON NEesITeTbHOCTU B c(pepe HayIHBIX FCCIIEIOBAHUI B KOHTEKCTE MIPOBBIX
TEHJCHITNI B HAyKE U MHIYCTPUH.

2. Mecto guctumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHas qucrmiuivHa (MoayJib) BKmoveHa B pazgen "®T/I.N.04 daxyabTaTuBHbIE AUCIUIUIMHBL OCHOBHOM MPO(ecCOHaTbHON
ob6pazoBarenbHol nporpammsl 03.04.02 "®usuka (Pusmka neperieKTUBHbIX MATEPUAIOB)" 1 OTHOCUTCS K (PaKyJIbTAaTUBHBIM
JUCLMIUIHAM.

OcBauBaercs Ha 2 Kypce B 3 ceMecTpe.

3. O6beM qUCHHUILUIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHHEM KOJIHYEeCTBA YaCOB, BbI/I€JI€HHbIX HA
KOHTAKTHYIO Pa0oTy 00y4amIuxcs ¢ nNpenojasareieM (110 BHAaM y4eOHBIX 3aHSATHII) H HA CaMOCTOSITENbHYIO
padoTy obyuarommxcs

O6m1ast TPyIOEMKOCTh IUCIATUTMHBI COCTaBJISIeT 2 3a4eTHHIX (bie) eMuHuUI(b) Ha 72 Jaca(oB).
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KonrakTtHas padora - 36 yaca(oB), B ToM umciie Jiekiun - 0 yaca(oB), MpaKTUUECKUe 3aHATHSA - 36 yaca(oB), 1a00paTOpHBIE
padorsI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - O yaca(oB).

CamocrositesibHast pabota - 36 vaca(oB).
KouTposnsb (3auét / ax3amen) - 0 yaca(oB).
dopma poMeKRyTOYHOTO KOHTPOJISI JUCIUILIMHBL: 3a4eT B 3 cemecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-
UX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumnet / Ce- Ulexuun,Texuun{IIpakru-[[Ipakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
1. Tema 1. KBanToBBIE MaTepraibl ¥ 3(PPEKThI 3 0 0 8 0 0 0 ]
TOTIOJIOTUH
7 Tema 2. JIBymMmepHbIe U OAHOCJIOWHBIE MATEPUATIBI 32 3 0 0 8 0 0 0 g
npenenamu rpageHa
3 Tema 3. MeramaTtepuasbl ¥ (POTOHHBIE KPUCTAILIBI 3 0 0 8 0 0 0 ]
4. |Tema 4. HoBble CBEpXIPOBOAHUKH 3 0 0 12 0 0 0 12
1 1Toro 0 0 36 0 0 0 36

4.2 Cogep:xkanne JUCIHUAILIHHBI (MO TyJIs1)
Tema 1. KBanToBble maTepuajbl H 3¢ eKThl TONOJOTHH

Tomnonornyeckuie N30ISTOPbl, CBEPXIPOBOAHUKY U MarHUTH (Bi,Ses, MnBi,Te,) ¢ 3alIMIIEHHBIMU KPa€BBIMU COCTOSIHUSIMU
JUTSL CIUHTPOHUKY Y KBAHTOBBIX BBIUVICIICHUI.

Ban-nep-BaayibcoBbI reTepoCTpYKTYPHI M "TBUCTPOHHKA': pETYIMPOBKA YIiia MeX Iy cosiMu rpacdena i NbSe, —
KOppeIrpoBaHHAs 31EKTPOHUKA, KOMHATHOT- CBEPXIIPOBOJUMOCTh B Marmueckux yriaax (1,05-).

MarHoH¥uKa: lepeHoc MH(pOPMaIY CIMHOBBIMU BOJIHAMH 0€3 IBM)KEHUS 3apsi/I0B, YMEHbIIAsI JUKOYJIEBO HarpeBaHue.

Tema 2. /IBymMepHbIe U 0JHOCJIOIIHbIE MAaTePHAJbI 3a npejiejamMu rpacgena

JIByMepHBIE 1 OTHOCJIOMHBIE MaTepHalbl 3a IpeeamMu rpadeHna:

MoS,, WSe,, rekcaroHanbhsiil BN, gepoanekrprueckue In,Se; / CulnP,Se.

I'm6punnsie kBa3u-2D ceepxnpoBoguuku (FeSe/SrTiOs), coznatoiye pekopaHo BeicoKHe Tc Mpy MeXaHNUeCKOM HaTsDKEHUH.
OnTryeckue TpEXaTOMHBIE METATIOBEPXHOCTH TOMIMHON <1 HM JU1s1 THOKUX JUCIUIEEB.

Tema 3. MetamaTepuaJbl 1 ()OTOHHBbIE KPHCTAJIBI

Mertamarepuais! 1 (POTOHHBIE KpUCTAIUIBL. TeKyIue sipKue MoATAIB MeTaMaTepruaioB. Texaonornu m3rotosienus 2024-2026.

Henunelinble "xupaMuapl" 1 TONOJOTMYECKUE MeTaMaTepHaibl, YIPaBISIOIUe 3BYKOM/3JIeKTPOMarHeTU3MOM BIUIOTh [0
Teparepl-I1ana3oHa.

[Tnockue metaonTryeckue 3B (metalenses) Ha TiO, n GaN, npummeamue Ha peiHOK MK-kamep u LiDAR.

Tema 4. HoBble cBepXIIpOBOJHUKH

HoBsle cBepXIpOBOAHUKH

T'uapunet LaHo, YHy, LuNH non nasnenuem 1-2 Moap ¢ Tc 250-300 K - mmiar k "KOMHAaTHOR" CBepXIPOBOAUMOCTHU; AKTUBHO
uiyT (pasel CTabUIIbHBIE O€3 JaBJICHUSI.

Bericokast KpuTruecKasi IJIOTHOCTb TOKA B HAaHO-BKJIIOUEHHBIX REBCO-nenTax (Maruutsl >30 T mis tokamakoB, MPT > 14 T).

5. IlepeyeHb Y4€0OHO-METOJUUECKOT0 00€eCIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
I CIHIIIHE (MO IYJIIO)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

"TlepcT" - nHGOPMAIIMOHHBIN OI0JUIETEHD, MOCBSIIEHHDIN TEPCIIEKTUBHBIM TEXHOJIOTUSM - perst.issp.ras.ru
KypHaJbl Nature - https://www.nature.com

3JIeKTpOHHas1 GubnuoTeka - elibrary.ru

6. ®oHJ OLIEHOYHBIX CPEJICTB MO JUCHHUILIUHE (MOIYJII0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA ITPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLeHOUYHBIX CPEACTB COAEPKUTCA CAeAyoIas HHPOPMaLK:

— COOTBETCTBHE KOMIIETCHIIMI IJIAHUPYEMBIM Pe3yJIbTaTaM 00yUYeHHs 110 AUCLUILIAHE (MOLYJIO);
— KPUTEpUH OLIEHUBAHUS C(POPMUPOBAHHOCTH KOMITETCHITHIA;

— MeXaHHU3M (POPMHUPOBAHUS OLICHKH MO JUCLUIUTMHE (MOIYIIIO);

— oIMcaHue MopsiaKa MPUMEHEHHUs U IPOLieNypbl OLIEHUBAHUS TSI KaKJOTO OLIEHOYHOTO CPE/ICTBA;
— KpUTEpUH OLIEHUBAHUS [JIs1 KaKJJOrO OLIEHOYHOTO CPEJICTBA;

— coJiepkaHKe OIIEHOUHbBIX CPEJICTB, BKIIOYAs TPeOOBaHMSI, TIPebsBIIsIeMbIe K JACHCTBUSAM 00YYaIOIIUXCSl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x nporpaMmme JUCHUITIMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOUMON JJIsI OCBOEHHUSI U CIUILIUHBI (MO TyJIsl)

OcBoeHre QUCIUIUTAHBI (MOIYJIs1) IPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOTHUTEBLHON yueGHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/JIC - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B eyatHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyarompecs HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 0 YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C NPABHJIAMU I0JIb30BaHKus HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUsI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OM TOUKM MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM ITeYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILIGKTOBaH UMM U3 pacueta He MeHee 0,5 sk3emiuisapa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM UTepaTyphl U He MeHee 0,25 3K3eMIuIApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4JaloIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM U1 OCBOSHUS JUCLMTUIMHBI (MOLYJIsT), HAXOAUTCS

B [Ipunoxenuu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M3JaHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmuoreku KOY.
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8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUs JUCIUIINHBI (MOTyJIsT)

00pa3oBaTeIbHHIN TOPTAJI, MOCBAIIEHHHIN (UMK -
https://physics42.ru/tutorials/fizika-kondensirovannogo-sostoyaniya/topologicheskie-izolyatory/

cat Frontiers Research - https://www.frontiersin.org/

calT KypHasa Ycnexu (pu3ruecKux Hayk - https://ufn.ru/ru/articles/

9. MeToandecKne YKa3aHHSA VIS 00yJaIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

TenbHas paboTa

Bujg pa6ot MeToanuyeckue peKOMeHIalu
MMPaKTUYECKUEC Ha IMMPAKTUYCCKUX 3aHATUAX H606XOILI/IMO BHMMATEJIbHO OTHOCUTCH K JOKJIadaM OJHOI'PYIIITHUKOB 1
3aHATUA KOMMEHTApUsAM MpenoaBareiid, IOCKOJbKY MaTepuall, BBIHOCUMBIA Ha 06cy)KIleHI/Ie Ha
MPAKTUYCCKUX 3aHATUAX MOKET HE paCCMATPUBATLCA HA JICKHMOHHBIX 3aHATUAX. 3aMe‘IaHI/IH
npenogaBateid, O6paIJ_IeHHI>Ie K APpYIruM JOKJIaAYMKaM CJICAYET YYUThIBATH MTPU MMOATOTOBKE
CBOEro JokJjaaa.
CaMOCTO4A- B X0€ NMoAroTOBKHU K BBIIIOJIHEHUIO Ba,HaHI/Iﬁ HpOMe)KyTO‘{HOFO KOHTpOHH I/I3y‘II/ITb OCHOBHyIO

JIMTEpaTypy, O3HAKOMHUTLCS C AOTOJIHUTENILHOM IUTepaTypoii, HOBBIMH ITyOJIMKALMSAMH B
HEePUOANYECKHX M3JaHUAX: KypHaJlaX, razetax u T.4. [Ipy 5ToM y4yecTb peKoMeHIauun
npenojaBatest U TpeboBaHus yueOHOU porpaMmbl. JJopaGaTeiBaTh CBOM KOHCIIEKTHI,

Jienasi B HUX COOTBETCTBYIOLME 3aIIMCH U3 JIUTEPATYpPhl, PEKOMEHIOBAHHOM MIPEerofaBaTeieM 1
NPeyCMOTPEHHON yUeOHOM MPOrpaMMON.

CryeHTaM peKOMeHIyeTCs oslyunTh B Oudmoreke KOV nocryn k pecypcam

K TPOHHO-OMOJIMOTEUHBIX CUCTEM, a TaKXKe YUeOHYI0 JIUTepaTypy U3 poHaa OMOINOTEKH,
HeoOxoaumyio Juis 3(pheKTUBHOM paboTH Ha BCEX BUIAX Ay/IMTOPHBIX 3aHSTHIH, & TAKKe IS
CaMOCTOSITEJIBHOI PaOOTHI [0 M3yYEHHUIO JUCLHTUIMHBL.

3a4eT

Ycrnemnoe ocBoeHHe Kypca NpejioiaraeT akTHBHOE, TBOPYECKOE y4acThe CTY/IeHTa MyTeM IUIAHOMEPHOH,
TIOBCEHEBHON paOOTHI.

[Ipu nmoAroToBKe K 3a4eTy HEOOXOAMMO ITOBTOPUTH MaTepHall, COIJIACHO CITUCKY BOIIPOCOB, BHIHOCUMBIX Ha 3aYerT.
Ha kaxzaplil BOIIpoC CTY/IEHT JOJIKEH 3HATh OTBET XOTSIOBI HA YPOBHE OIPEAEIICHHUI.

CremyeT y4ecTb, 4TO 4acTh MaTepHaia OTBOJUTCS Ha CAMOCTOSITENIbHOE U3yUEeHHE, T0O9TOMY B CIIMICKE BOIIPOCOB
MOT'YT 3aTParuBaThCcsl TEMbl, KOTOPBIE HEe OBUIM PACCMOTPEHBI Ha AY/IMTOPHBIX 3aHATHSIX.

INoaroroBka k 3a4eTy HperoiaraeT CaMOCTOSITENIbHYI0 PAOOTy ¢ KOHCIIEKTAMH JIEKIUH 1 MPAKTHUECKUX 3aHSTH,
paboTy ¢ JIuTepaTypoi.

[pu 3aTpyaHEeHUH B IIOUCKE OTBETA HA KaKOH-JIMO0 BOMPOC HEOOXOAMMO OOPAaTUTHCS K MPENOABATENIO B
OTBEJEHHOE Ha KOHCYJIbTALIMIO BPEMsI.

10. Tlepeuenb nH(OPMAMOHHBIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedyeHnss 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucTeM (IpH HEOOXO0JUMOCTH)

INepevens HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUIIINHE
(Mozymo), BKJIIOYas IepevYeHb IPOrpaMMHOr0 odecredeH s 1 MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM, IPEICTABJICH B
[punoxeHuu 3 Kk paboueii Mporpamme JUCHMUILUTAHBI (MOJIYJIsI).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOXO0UMOIT /IJIsl 0CYIIEeCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

MaTepI/IaﬂbHO-TeXHI/I‘ICCKOC obecrieueHne 06paBOBaTCJILHOI‘O nmponecca 1no AMCuuIinHe (MO,I[y)IIO) BKJIIOYAET B ce0s cirenymomue

KOMITIOHCHTHBI:

TTomertieHus [UIst CAMOCTOSITEILHON pabOThl 00YJaIOIIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATUN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO IMOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedyeHneM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VuebHsie aAyJUTOpUN IJIs1 KOHTaKTHOM pa6OTbI C IpenogaBaTteyieM, YKOMIUIEKTOBAHHBIC CHCL[I/IaIII/BI/IpOBaHHOﬁ MeOeIbio (CTOJILI

U CTYJIbS).

KOMHLIOTCp W IIPUHTEP JIA paCll€YaTKU pa3gaTOYHbIX MaTCPHUAJIOB.

MynsTUMeaniiHaS ayANTOPHS.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

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

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

ITporpamma cocraBnieHa B cootBeTcTBUM ¢ TpedoBaHusAMU PI'OC BO u yueOHbIM m1aHOM 110 Hanpasienuio 03.04.02 "dusuka”
U Marucrepckoit nporpamme "®usrka NepcleKTUBHBIX MaTepUalioB'.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
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OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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