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IMporpamma auctuinzb "TeopeTndyeckre 0CHOBH KBaHTOBOH aekTpoHukH'; 03.03.03 "Pagnodusmka”.

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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IIporpaMmy AUCHUTUTHHBL pa3padoTaii(a)(v): Beaylvid HaydHbI COTPYAHUK, 1.H. (ipocdeccop) Epemun M.B.

Ca1

(Hay4HO-MCcIeioBaTeNbcKast Jaboparopus "[lepcriekTHBHBIE MIaTOPMBI )15 CIIMHOBBIX KBAHTOBBIX MaHuITyJIsumii”, Kadenpa

KBaHTOBOM 3JIEKTPOHUKHU U paguocniekTpockonuu), 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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CIIOCOOHOCTBIO MOHUMATD TIPUHIIUIIBL pAOOTHI M METO/Ibl SKCIUTyaTallui COBPEMEHHOM

PAI03IEKTPOHHOM M ONTHYECKOM armapatypsl 1 000py10BaHHs

T1IK-4 (CITOCOOHOCTBIO UCIOJIL30BaTh 0A30BHIE 3HAHUS B 00JIACTH MAaTEMATUKU IS pelIeHU A
pa,HI/IO(i)I/BI/I‘ICCKI/IX 3aga4

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

OCHOBHBIE MOJIOKEHUS MOJIEKYJISAPHON (pU3NKU
HokeH yMeTh:

pabotats ¢ IHTepHeT pecypcamu

JlomxeH Bl1afeTh:
AHTJIMACKAM SI3BIKOM TSI paOOTH ¢ MOHOTPapUSIME U CTaThsIMU,  TAKXKE C MHTEPHET PeCcypCcami.
JoJKeH IeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTb:

paboTaTh CO CTaThAMM M MOHOTpaUsMHU Ha aHTJIMHACKOM SI3BIKE.

2. Mecto gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruiHa (MOAyJb) BKoveHa B paszgen "B1.B.JIB.12.02 Jucturumas (MOgysH)" OCHOBHOM MPOpecCHOHATEHON
ob6pazosarenbHoi nporpammsl 03.03.03 "Paguodusuka (KeantoBast 1 CBY 31ekTpoHUKa)" U OTHOCUTCS K JTUCHMIUIMHAM MO
BeiGOpy uactu OITOIT BO, ¢opMupyemoii yuacTHUKaMK 00pa30BaATENIbHBIX OTHOIIICHUIA.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

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

OO011ast TPyI0OEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 3 3ayeTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 72 4aca(oB), B TOM umclie Jekuun - 18 yaca(oB), npaktuueckue 3ausartus - 0 yaca(oB), 1abopaTtopHbie
paboTsl - 54 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboThl - ) yaca(oB).

CamocrosTenbHast padoTa - 36 yaca(oB).
Kontposns (3auér / x3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 7 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 Pa3pesbr mucuumnimmb / Ce- |Texuun,Texuun|lIpakra-[lIpaktu-/lagopa-/laGopa-| TeJb-
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. CtpykTypa TBEPABIX TeJ. DIEMEHTHI
KpucTaiorpaguu. DneMeHTs (PU3MUecKoi
1. [<P pacp ¢ 7 | 4 0 0 0 20 0 6
CTATUCTUKK. 30HHASI TEOPHsI TBEPIBIX TEJL.
Tema 2. DnemeHTapHbIe BO3OYKIEHHUS B TBEPIBIX
Tenax. JJuHaMUKa KPUCTATIMIECKON PEeNIeTKH.
2, A p Kol petuie 7| 6 0 0 0 20 0 12
TerioBbie U 3JIEKTPUUECKUE CBOUCTBA TBEP/IBIX
TeJL.
Tema 3. MarHuTHble CBOMCTBA TBEP/BIX TEL.
3. |®oTOHHbBIE KPUCTAUIBI U MIX CBOWCTBA. 7 8 0 0 0 14 0 18
MToro 18 0 0 0 54 0 36

4.2 Cogep:xkanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. CTpykTypa TBEPABIX TeJ. DJeMeHThl KpucTauiorpacdpun. JjaemMeHThl (PU3HUYeCKON CTATHCTUKH. 30HHAS
Teopus TBEPBIX TeJl.

Cuibt Ban-nep-Baasbca, ux kinaccudukanust. MloHHas1, KOBaJIeHTHAsI M METaJUTUYECKas CBSI3U B TBEPIBIX TeJlax.
Kpucrammyeckas pernierka. Pemerka Bpass u ¢ 6a3ucom. O603HaYeHUs y3JI0B, HAIPaBJICHUI W TUIOCKOCTEH B KpHCTa/UIaX
(vHAEeKkcH Mumiepa). CocoObl ONVCAaHKS COCTOSTHHI MaKPOCKOIIMUYECKOHN CUCTeMbl. YUciia COCTOSTHUM JITST MUKPOYACTHII,
Kiaccuueckast 1 KBaHTOBasi CTATUCTUKH, UX OCOOCHHOCTH ¥ YCJIOBHSI IPUMEHUMOCTH. DHEepPreTUIecKre YPOBHU CBOOOTHBIX
ATOMOB. DHEPreTUYECKUI CIIeKTpP IEKTPOHOB B KpUCTAJIe. 3aBUCUMOCTb SHEPIHH JIEKTPOHOB OT BOJIHOBOTO BEKTOpa (3aKOH
JUCTIEPCUN).

Tema 2. DjieMeHTapHbIE BO30Y:KIeHHS B TBEPABIX Teax. [luHaMHKa KpUCTaUINYecKoli pemeTku. TemnoBbie
JJIEKTPUYECKHE CBOMCTBA TBEPABIX TeJl.

Y ci10BYsI BOSBHUKHOBEHHS 3JIEMEHTAPHBIX BO30YK/IECHUI B TBEPIBIX Telax. Bpems KM3HU 3/1leMEHTapHBIX BO30YXKASHUH.
Nmmnyssc ponona. Heyripyroe paccesinne (poToHOB Ha akycTrueckux ¢oHoHax. TermoéMkocTs TBEpAOro Tena. Obnactu
HU3KUX U BBICOKMX Temrieparyp. TemioeMKoCTb 3JIEKTPOHHOTO ra3a. AHIApMOHHUYECKUE B3aUMOJICHCTBHS B KpUCTaILIaX.
TernonpoBoIHOCTb ANIEKTPUKOB B 00JIACTH BHICOKUX M HU3KUX Temrieparyp. TermonpoBogHocTs MeTamioB. Obnactu
BBICOKHMX U HU3KUX TeMIieparyp. PaBHOBECHOE COCTOsIHUE JIEKTPOHHOTO ra3a. [peiid 3JeKTpoHOB MO/ BIMSIHUEM BHEIITHETO
3JIEKTPUUYECKOTO MoJIsl. Bpems penakcaumu 1 ajiMHa cBOOOIHOTO MpoOera 3JeKTPOHOB. DIIEKTPOIIPOBOAHOCTh YMCTHIX
METAJIOB M METAJUINYECKHX CIUIABOB. SIBeHre cBepxnpoBoguMocTy. 1llenm B SHEpreTMIecKoM CIIeKTpe CBEPXITPOBOJHHUKA.

Tema 3. MaruuTHble CBOiiCTBA TBEPALIX TeJl. POTOHHbIE KPUCTAJJIBI M UX CBOICTBA.

MarnutHsle cBoiicTBa aToMoB. Knaccudukanusa MarHuTHeIX MatepuaioB. I1o1HbI MarHUTHBIA MOMEHT aToMa. MarHuTHas
BOCIIPUMMYHMBOCTb JMaMarHeTukoB. JJuamaratusm. Kinaccuueckast 1 KBaHTOBAsl MOJIENIU NTapaMarHeTu3Ma.
AnrtudeppomarnetusM, ¢peppumariesnm, peppurtsl. Knaccudukanms poToHHbIX KprcTamioB. OCOOEHHOCTH MX MOBEICHUS B
MHUKPOPE30HATOPax U IJICHOYHBIX BOJIHOBOJaX. OCHOBBI TeOpUHU (POTOHHBIX KPUCTAJJIOB B MaTepualiax ¢ AeiCTBUTENbHON
TIOJIOKUTEILHON TUSJIEKTPHUYECKOM MOCTOsIHHON. Moesu HaHovacTull. PpakTaibHOE MpejcTaBieHue teopuu ledast s
MaKpo- U HAHOCTPYKTYp. TernoeMKkocTs (hpakTalbHbIX MAKPO- U MUKPOCTPYKTYP. TemioeMKocTb (ppakTaJbHBIX
HAHOCTPYKTYP.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCeYeH s  JJIsi CAMOCTOATEJIbHON PAa60Thl 00yJaIOIUXCS M0
U CIHILIIHE (MOYJIIO)
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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,
TOTOBATCS K TEKYIEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

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

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Nanomaterials - http://nanohub.org/resources/379/download/2005.07.15-sands-nclt.pdf Images
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Quantum well -
https://www.google.ru/search?hl=en&newwindow=1&tbo=d&biw=1163&bih=879 &tbm=isch&sa=1&q=quantum+well&ogq=quantum+wé

Quantum wire -
https://www.google.ru/search?hl=en&newwindow=1&tbo=d&biw=1163&bih=879 &tbm=isch&sa=1&q=quantum+wire&oq=quantum-+wi

Qugantum dot -
https://www.google.ru/search?hl=en&newwindow=1&tbo=d&biw=1163&bih=879 &tbm=isch&sa=1&q=quantum+dots&oq=Quantum+dc

CaepxmpoBoauMOCTs - http://www.youtube.com/watch?v=0IkiEQTpqgU

9. MeToauyecKkne yKa3aHus /Iisi 00y4aronuxcs Mo 0CBOEHUI0 JUCIHUILIMHBI (MO TyJis1)

Bujg paéor MeToauuecKue peKoOMeHIamun

JIEKIIANA B xojie neknuii 00y4aonmmcs: peKOMeH/IyeTCs:

- BECTH KOHCIIEKTHPOBaHKE YIeOHOTO MaTepraa;

- 3a[1aBaTh MPETOJaBaTEII0 YTOUHSIOIIIE BOIIPOCH C IENIBI0 YSCHEHHS TEOPETUIECKUX MTOJIOKEHUH, pa3perieHus
CIIOPHBIX CUTYAIlUH.

B pabounx KOHCIEKTaxX XKeTaTeIbHO OCTABIIATH MOJISA, HA KOTOPHIX BO BHEAYAUTOPHOE BPEeMsI MOXHO CIIE/IaTh
MOMETKHU U3 y4eOHO-METOIUUECKOT0 0OECTIeUeHU s [Tl CAMOCTOSITENIbHON paboThl O0YYAIOIINXCS, AOMOJHSIONIEr0
MaTepHa MPOCYIIAaHHOW JIEKITNH, a TaKKe TIOMETKH, MO JIEPKUBAIOIIIEe OCOOYI0 BaKHOCTh TEX MJIH MHBIX
TEOPETHYECKIX MTOJIOKEHIH.

[Nocne mpocymmBaHwsA 1 KOHCIEKTUPOBAHUS JIEKIIUH 1O JAHHOHN TUICHUIUTMHE PEKOMEHIYETCS CAMOCTOSTEFHO
TIOBTOPHUTH TPOICHHBIN MaTepHasl, O3HAKOMUTCS C COIEPKAaHUEM COOTBETCTBYIOIINX TJ1aB OCHOBHOM U
JIOTIOJTHUTEJILHOM JINTEPATYPbl, BHECTH COOTBETCTBYIOIIME OMOIHEHNsI B KOHCIIEKT Jiekiuii. Ocoboe BHUMaHKE
HEOOXOAUMO YIEHUTh BOIIPOCAM AJIsi CAMOCTOSTEIHHOTO M3YIeHHs, KOTOPBIE JIEKTOP 3aJaJl Ha MPOIIEAIIen
JIEKIIMU.

nabopatopHble | O3HAKOMHTBCS C JIEKIIMOHHBIM MATEPUAJIOM U PEKOMEHIOBAHHBIMHU JINTEPATYPHBIMUA MCTOYHUKAMHM Ha JTAHHYIO
padoThI TeMy.

[IpuroToBUTH CipaBOUHbIe M3AaHust. HaiiTi agpeca mporpamMmm st IPOBEAEHHsI YUCIIEHHBIX PACUETOB B

uHTepHeTe. [Ipu BHIYKUCIIEHUSAX COXPAHUTD BCE IPOMEKYTOUHBIE BBIK/IaAKK. [IpoBEpUTh pe3yIbTaThl HA

NPABUJILHOCTh U COOTBETCTBHSA OOIIMM (PU3UUECKUM ITPEACTABICHHUSIM.

CaMOCTOSI- 31ech BaKHO OTMETUTh, YTO OHA MOAPA3JEIIAETCS Ha CAeLyIOIUe BUIbL:
TenbHas padota | Pabora ¢ JEeKIMOHHBIM MaTepraioM (CM. BbIIIe).
IToaroToBka K NpakTUYECKUM 3aHATUAM (CM. BBILLE).
PaboTa 1o noAroToBKe K KOJUIOKBUYMY I10 JICKIIMOHHOMY MaTepuaity (CM. HIKe).
IoaroroBka K MICEMEHHOMY AOMAITHEMY 33/IaHUIO (CM. HIXKE).
IToaroToBka K 3a4eTy (CM. HUXE).

3a4eT JIJ15 MOArOTOBKHY K 3a4eTy Mo Kypcy "®Pusuka TBepaoro tesa" CTyAEeHTHI JOJIKHBI KCIIOJIB30BATh HE TOJIBKO KYypC
JIEKLIMI 1 OCHOBHYIO JINTEPATYpPY, HO U JONIOJIHUTEJIbHYIO JIUTePaTypy JUIsl BHIpaOOTKH yMEHUs 1aBaTh
pa3BepHyTbIe OTBETHI Ha IIOCTaBJIEHHBIE BOIIPOCH. 3a AE€Hb WM JIBa 10 JAAThl 3a4eTa MPOBOJUTCS KOHCYJIbTALMS.
Ha xoHCynpTanuy npenojaBaTeIio MOKHO 3aJaTh BO3HUKIINE B XO/I€ TIOArOTOBKE K 3a4€Ty BOIPOCHL.

10. Ilepeyens nH(MOPMATHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMBIX MPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCIHHUILIIINHE (MOlIy.IIlO), BKJIIOYadA nmepevdYeHb nMporpamMmmMHOro odecneueHns U I/IHCI)OpMaIII/IOHHLIX CIIPpaBOYHBIX
cacrTeM (IIpH HEOOXO0UMOCTH)

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBICHUH 00pa30BaTEIbHOTO MPOoIecca MO JTUCIUTUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, TPEACTABIIEH B
[punoxennu 3 k pabodeil mporpaMmme TUCHMIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKON 0a3bl, HEOOXO0AMOT JJIsl OCYIIeCTBJIEHHS 00Pa30BaTeJILHOTO
npoiecca no JUCIUIIn"e (MOJIyJaI0)

MaTepI/IEU'[I)HO-TeXHI/I‘IeCKOC 06ecr[equI/Ie 06pa3OBaTean0r0 HpOI_lCCCEl 110 JUCHUILJINHE (MO,HyJ'I]O) BKJIIOYACT B C66H CJ'Ie,HyIOIHPIe
KOMITIOHECHTHI:

INomeleHust AJ1st CAaMOCTOATENIBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIEMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) U OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBaTebHylo cpeny KOV.

Y4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI € MpenoaBaresieM, YKOMITJIEKTOBAaHHbBIE CIIEINaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

Kommnblotep 1 puHTEp I pacnevyaTky pa3JaTOYHbIX MAaTePHUATIOB.
MynabTumMeauiiHas Ay AUTOPUSL.
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12. Cpe,IlCTBa ajantanvm npemnoaaBaHud JUCHUIIIMHBI K HOTpeﬁllOCTHM Oﬁy‘lalO].[.ll/lXCﬂ HHBAJUA0B MU JIUII C
OrpaHU4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbsA

le/l HeO6XOI[I/IMOCTI/I B O6pa3OBaTeIIbHOM pouecce MNpUuMEHAITCA CIEAYIOINE METOAbI U TEXHOJIOTUH, 06)161"‘{3.]0]_[11/16
BOCIIpUATUE I/IHq)OpMaL[I/II/I o6yqa10ummnc;1 WUHBAJIMAAMU U JIMIaMU C OIrpaHUYE€HHBIMU BO3MOXKHOCTSAMM 3JO0POBbA:

- CO3/IaHMe TeKCTOBOW BEPCHH JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIsI €0 BOZMOXHOTO IPe0Opa3oBaHusI B AJIbTEePHATHBHbIE
(opMBl, yIOOHBIE ISl Pa3INYHBIX MOJTb30BaTENEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPEAYyCMOTPETD
BO3MOKHOCTh MacIITaOMPOBaHUs TEKCTa M U300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIs 00y4aloMXCcsl BOCIPUHUMATH OJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JIMLIA C HAPYIICHUSAMH CJIyXa MOTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAIIbHBIX JAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT6HLHBIX TEXHOJIOTUI IUIA Tiepeiavun I/IHCl)OpMaLII/II/I, OpraHu3ali pa3jInvHbIX (bOpM
I/IHTCpElKTPIBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C IpernojgaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d TPOBEACHUA BUPTYAJIbHbLIX J'[eKI_II/Iﬁ C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIIMOHHOT'O
06y‘-16HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTI>I;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOIUH sl OpraHnu3aiy (OpM TEKYILEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIIbHOCTU CIaYn 06yqa10m1/1Mc;1 HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MMPOAOJIKUTECIIbLHOCTU UX CAAYU:

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

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (opMe, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYaloIIerocst py 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBercTBuM ¢ TpedoBanussMu PI'OC BO u yue6HbsM 1utanoM no Harpasienunio 03.03.03
"Papnodusuka” u npopumo nogrorosku "KeantoBas u CBY anexkrponuka”.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.12.02 Teopemuueckue 0CHO8bL KGAHMOBOU INEKMPOHUKU

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_ 03.03.03 - Pagnoduszuka

IIpocpuss noarorosku: KeantoBas u CBY aneKTpoHNKa
Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. Meitnuxos, E. 3. O6mas ¢pusnka KOHIEHCHPOBAHHOTO COCTOSIHUA : yuebHoe rocooue / E. 3. Meinxos. - [JoJaronpyaHslii :
Nurennext, 2018. - 416 c. - ISBN 978-5-91559-246-8. - Pexxum mocryna: https://znanium.com/catalog/product/1026992

2. ®usuka TBepaoro Tena: YueoHoe nocodue / 10.A. Crpekanos, H.A. Tenskoga. - M.: U1 PUOP: HULL Nudpa-M, 2013. -
307 c.: 60x90 1/16. - (Beiciiee o6pa3oBanue: bakanaBpuat). (nepemer) ISBN 978-5-369-00967-3, 500 3k3. Pexum jpocryna:-
http://znanium.com/bookread.php?book=363421

3. HaHOTeXHONOrMY - yaapHbIA BBOAHBIA Kypc: YueOHoe nocodue / P.X. Maptun-Tlanbma, A. Jlaxtakust; [lep. ¢ anrn. E.I.
3abonorikon, A.B. 3abonorikoro. - lonronpyausiit: Uutemiekt, 2014. - 208 c.: 60x90 1/16. (o6n0xka) ISBN
978-5-91559-146-1. DnexTponHsIi pecypc. Pexum nocryna: http://znanium.com/bookread2.php?book=468199

JomnmoJHUTEILHAS IUTEpATypa:

1. Beenenue B (pu3MKy TBepOro Tena : nepeBo ¢ anrimiickoro / Y. Kurrens ; [Tog pen. u nep. A. A. I'ycesa; [lep. A. B.
ITaxuesa .- Mocksa : Hayka, 1978 .- 792 c. : un.

2. [IpyHOMTIBI TEOPUH TBEPHOTO Tela : mepeBox ¢ anrauiickoro / k. 3aiimaH ; [Tox pex. B. JI. Bornu-Bpyesnya .- Mocksa :
Mup, 1974 .- 472 c. : un.

3. KBaHToBas Teopus TBepAbIX Tel : nepeBof ¢ aHriuiickoro / Y. Kutrens ; ITep. A. A. I'yceBa .- Mocksa : Hayka, 1967 .- 491
C. : WiI., Ta0J.

4. Kypc nekuuii o (husHKe TBEpIOro Tejla Uil TeXHUUECKHX By30B: yueOHoe mocodue: YueoHoe nocodue / Yabanos B.E. -
CII6:BXB-IletepOypr, 2011. - 131 c. ISBN 978-5-0775-0677-9. DnektpoHHbIi pecypc. Pexum gocrymna:
http://znanium.com/bookread2.php?book=355277
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.12.02 Teopemuueckue 0CHO8bL KGAHMOBOU INEKMPOHUKU

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka

IIpocpuis noarorosku: KeantoBas u CBY aneKTpoHMKa
Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

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
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