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|. OPTAHU3AIIUOHHO-METOJIUYECKHUMI PA3JIEJI

Heab n3ydyenuss IMCUMIVIMHBI. YCBOCHHUE aclIMpaHTaMu 3HAHUU 1O (U3UKE MOJTy-
IPOBOJHUKOB, 00 HCIOJIb30BAaHUU MOJYIPOBOJIHUKOBBIX MAaTE€pUalIOB B TBEPAOTEIbHBIX
YCTPOMCTBAX HOBOTO IOKOJEHUS; M3YyYEHHE MOJIETbHBIX MPEICTABIECHUNH U OCHOBHBIX
TEOPETHUUECKUX MPUHIIUIIOB, OMKCHIBAIOIINUX CBOMCTBA MOJYNPOBOAHUKOB MPU PA3TUYHBIX
BHEIIHUX BO3JEUCTBUSIX; (POPMHUPOBAHUE Yy ACMUPAHTOB HABBIKOB 3KCIEPUMEHTAIBHOIO

HN3Yy4YCHUA (bnanecxnx napaMeTpoOB IOJYIIPOBOJHUKOBLIX CHUCTCM.

3agaum u3yyeHust JMCUMIINHBI

- OCO3HAHME COIMAJIFHOM 3HAYMMOCTH CBOEH Oyayuieil mpodeccun, popmupoBaHme Mo-
TUBALMU K OCYIIECTBICHUIO MPO(HECCHOHATEHON NeATEIbHOCTH;

- MOATOTOBKA K HCIOJIb30BAHUIO CHUCTEMATU3WPOBAHHBIX TEOPETHUECKUX M MpPAKTHYE-
CKUX 3HAHWM MPH pelIeHUH MPOo(hecCHOHATBHBIX 3a/au.

- U3y4eHHE (PU3UKHU MOTYITPOBOJHUKOB,;
- U3y4Y€HUE NPUHLUIIOB MOCTPOEHUS M PadOThl IMEKTPOHHBIX MPUOOPOB Pa3IUUHOIO
Ha3HA4YEeHMsI Ha OCHOBE MOJIyIIPOBOIHUKOBBIX MaTEPUAJIOB.

Mecto aucuuninnabl B cTpykrype OIIOII: peanusyerca B paMKkax BapuaTUBHOU
yactu 010ka OTJI. DakyabTaTUBBI.

IInanupyemblie pe3yabTaThl 00y4eHHs MO JMCHHUILIAHE, COOTHECEHHbIE ¢ UH-
AUKATOPAMM TOCTUKEHUS] KOMIIEeTeH MM

Kon . | IlmaHupyemMble pe3yabTaTbl 00y4eHUs
NuaukaTop 1ocTHKeHUs] KOMIIeTeHIIUI
KOMMETEeHIIHN Mo JUCHUNJIHHE

3HAT! 3HaeT:
- COBPEMEHHBIE TCHICHITNH 1 MTPOOJIEMATUKY | - 3HA€T METOJOJIOTHIO PEUICHUS COMpS-
HAyYHBIX HCCIIEIOBaHUI B 00JacTH (PU3UKU | )KEHHBIX OPUTHHAIBHBIX 337134,
KOHJICHCHPOBAHHOTO COCTOSIHUS, - METOJBbI HAYYHBIX HCCIEIOBAHUN B 00
- METOJO0JIOTHYECKHUE TMOAXO0bl K IUIAHUPO- | JacTU (PU3UKHU U aCTPOHOMHUH.
BAaHHUIO M OCYIIECTBICHUIO HAYYHBIX HCCIIE-
JIOBaHWW B 00JacTH (PU3MKU KOHJIEHCHUPO-
BAHHOT'O COCTOSIHUS;
- OCHOBBI OLIEHKH KauecTBa HayYHBIX
UCCIIEIOBaHM B 001aCTH (PU3UKHU

IK-1 KOHJICHCUPOBAHHOT'O COCTOSIHUS.

YMeEThb:

- TUTAHUPOBATh M OCYIIECTBIISATH CAMOCTOS-
TENbHYI0 HAyYHO-HCCIIEIOBATEILCKYIO Jes-
TEIBLHOCTh B 00J1aCTH (PU3UKU KOHJIEHCHUPO-
BAaHHOT'O COCTOSAHUA,

- COCTaBJSITh W OQOPMIISITH TPOTPAMMY
HAy4YHOI'0 MCCIICAOBAHUs, OTYETHYIO JIOKY-
MEHTAIIO TI0 UTOTaM MPOBEACHUST HAYYHO-
HCCHGI[OB&TGHBCKOﬁ JCATCIIBHOCTH,

- OCYIIECTBIISITh BHEPEHUE PE3YIbTaTOB

yMeeT:

- peanu30BaTh Ha MPAKTHKE ONTHMAllb-
HBIE CXEMBI MPOBEICHUS CIOXKHOTO 3KC-
HEepUMEHTA,;

- IIOJTy4YaTh U MPOBOJUTH 00pabOTKY HO-
BBIX PE3yJIbTaTOB C HCIIOJIB30BAHUEM
CTaHJAPTHOTO W OPUTHHAIBHOTO TIPO-
IrpaMMHOTO OOECIIEYEeHHS, COBPEMEHHBIX
0a3 JaHHBIX
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COOCTBEHHOW HaYyYHO-UCCIIE0BATEIIBCKOM
NesITeIbHOCTH B IPAKTUKY B 00JacTH
(bU3MKN KOHJIEHCUPOBAHHOTO COCTOSIHHUSI.

BJIAJeTh!

- HaBBIKAMU IUIAHUPOBAHMS U BBIITOJIHEHUS
CaMOCTOSTEIILHOU Hay4YHO-
UCCIIEI0BATEIbCKON JIEATEIBHOCTUH B 0O0JIa-
CTH (U3UKK KOHJEHCHPOBAHHOTO COCTOS-
HUS,

- METO/IMKOH TUIAHUPOBAHUS U TMPOBEICHHUS
OTIBITHO-IKCIIEPUMEHTAILHON paboThl B 00-
7TacTd PU3UKU KOHJCHCUPOBAHHOI'O COCTOS-
HUS,

- HaBBIKaMU o(hopMIIeHHSI HAyYHOI paboThI,
ee MPEe3eHTAlUU U 3aIlUThI B 00JIaCTH
(U3UKN KOHIEHCUPOBAHHOTO COCTOSIHUSI.

BJIaJIEeT:

- DKCIIEPUMEHTAIFHBIMH HaBBIKAMH |
HaBbIKAMH  pabOTBI  HAa  CIIOKHOM
Hay4YHOM 000PY/IOBaHUH,

- MeroraMu 00paOOTKH HOBBIX pe3yiib-
TaTOB C HCIIOJb30BAHMEM CTaHIAPTHOTO
U OPUTHHAIBHOTO MPOTrPaMMHOrO obec-
IIeYCHN s, COBPEMEHHBIX 0a3 JaHHBIX

1. COAEP’ KAHUE U OFBbEM JIUCHUIIVINHBI

€ YKa3aHHeM KOJIU4YeCTBA YaCOB, BblJleJIEHHBIX HA KOHTAKTHYIO padoTy 00y4aroimuxcs

C nmpemnoaaBarTejaemM (l'lO BHIaM y‘leﬁHbIX 3aHHTHﬁ) n HA CAMOCTOATEC/ILHYHO paﬁoTy

Ounas popMma 00yueHust

HaumenoBaHue pasjae-
JIOB M TeM

Bcero

AyIUTOpPHBbIE 3aHATHS Cam.

JIK

n3 JB pa6.

Pa3znen 1. ®usuka nony-
MTPOBOJTHUKOB.

72

18

18 36

Tema 1. Ilpenmer, uenu
1 3aga4u Kypca. OCHOB-
Hasi TEPMUHOJIOTUS. XU~
MHYeCKas CBI3b U aTOM-
Hasl CTPYKTYypa MOJIyIpo-
BOJHHKOB.

Tema 2. OCHOBBI TEXHO-
JIOTHH TTOTYIPOBOJHHKOB
U METOJIbI OTIPEICTICHUS
UX TlapaMeTpoB. MeTo bl
BbIpAIIUBaHHS 00bEMHBIX
MOHOKPHCTAJIJIOB U3 JKU/I-
KOH ¥ ra3oBoi ga3. Me-
TOJIBI BBIPAIIIMBAHUS JITH-
TaKCHAJIBHBIX TIEHOK
(smUTaKCHS U3 JKUIKOU U
ra30Boi (asbl).

Tema 3. OcHOBBI 30HHOM
TEOPUH TIOTYIIPOBOIHU-
koB. OCHOBHBIE TTPUOJIN-
JKEHUs1 30HHOU TEOPHUH.
BonnoBas ¢pyHKIus 3iek-
TPOHA B IEPUOANIECKOM




10JIe KPUCTAJUIA.

Tema 4. PaBHOBecHas
CTaTHCTHKA 3JIEKTPOHOB U
JBIPOK B MOJIYIPOBOIHH-
kax. @yHkuus pacnpene-
JeHus 31eKTpoHoB. KoH-
LEHTpaLHs JIEKTPOHOB U
IBIPOK B 30HAX, dPdek-
TUBHAas MJIOTHOCTh COCTO-
STHUM.

Tema 5. MexaHnusmsl
paccesiHusI HOCUTENEN 3a-
psAna B HEMJEaIbHOU pe-
meTke. Bzaumonerncreue
HOCHUTEJIEH 3apsijia ¢ aKky-
CTUYECKUMHU U ONTHYE-
ckumu poHoHamu. Pacce-
SIHUE HOCHUTEIIEH 3apsa
Ha 3apsKEHHBIX U
HEUTPAJIbHBIX IPUMECSX.

Tema 6. PexomOuHaus
AJIEKTPOHOB U JIBIPOK B
MOJTYNpPOBOHUKAX. ['eHe-
pamust 1 peKOMOMHAIIHS
HEpPaBHOBECHBIX HOCHUTE-
Jey 3apsija. YpaBHEHUE

KHMHETHKHU peKOM6I/IHaI_[I/II/I.

Tema 7. OnTuueckue siB-
JICHUS B MOJIYNPOBOIHU-
kax. dorosnexkrpuueckue
SIBJICHMUSL.

Tema 8. ITomynpoBoaHu-
KOBBIE€ CTPYKTYPBI TIOHH-
JKEHHOH pa3MEpPHOCTH U
cBepxpemeTku. Pazmep-
HOE KBaHTOBAHUE.

10.

Tema 9. OnTHueckue sB-
JICHUS B CTPYKTYpax ¢
KBaHTOBBIMH sIMaMH. Dh-
¢exrt LllybHukoBa-ne
["aaza. Obmee mpeacTas-
JICHWE O KBAHTOBOM 3 (-
dekte Xomna.

11.

(Dopjwa om4yemHocmu

3auem — 4cemecmp

12.

Hmoeo 3a 4 cemecmp

72

18

18

36

13.

HUTOI'O:

72

18

18

36

3aouHnas popma oOyueHust

He peanu3yemcs.
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I11. OHEHOYHBIE MATEPUAJIbI VIS IIPOBEJEHUSA TEKYIIEWA 1
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIUXCA 11O AUCHUIIJIMHE

Tekymias aTTecTausi IpoBOUTCSA B GopMe KOHTPOJIBHOU paboThl, TecTa, pedepara,
TBOPYECKOTO 3aJlaHus, Keica u Jp.

TumnoBoil BApHAHT KOHTPOJLHOM PadoThI

1. HapucoBaTh 30HHYIO AHMarpaMmy COOCTBEHHOTO MOJIYIPOBOJAHMKA, MOTYIIPOBOJHUKA N-
THUIIA, U TIOJIYIIPOBOIHUKA P-THIIA.

2. KoHueHTpaiusi 3J€KTPOHOB B HauyajbHBIA MOMEHT BpPEMEHH B IMOJYHIPOBOJHUKE
cocrasmster 10" cm™. 3a Bpems 10”c sta KoHenTparms ymensmmaach 10 107em ™. Ompe-
JeNIUTh BPeMsl )KU3HU B TAKOM MOJIYIPOBOIHUKE.

3. OmpenenuTs CKOPOCTh Jpeiida IIEKTPOHOB M JABIPOK B COOCTBEHHOM T€pPMaHUU TPU
temneparype T = 30K, ecnu moaynmpoBOIHUK HAXOAUTCS B DIEKTPUUYECKOM TOJE C
HanpspbkeHHocThio E=1000B/cMm.

4. OnpenenuTh U CPAaBHUTH CKOPOCTH Apei(a 3JEKTPOHOB B TePMaHUM TP HATPSHKEHHO-
ctu oyt E = 1Qcm/kBe ero ckopocThio npuaBmkeHnn Ha paccTossHur 10 cM B TaKOM xke
oJie B BaKyyMe.

5. Onpenenuth IMUPUHY 3anperieHHor 30HbI repmanus (Ge)mnpu temnepatype T = 500
K, ecmu mpu T =300K mmpuna 3anpemuieasoi 308s1 0,6583B.

6. Omnpenenuts mupuHy 3anpenicHHol 30061 B repmannu (Ge)npu T = 300K, ecinu mipu
T = OK mmpuHa 3amnpemnieHHoi 30ub1 paBHa0, 733B.

7. Onpenenuth OyJET JU HAXOAUTHCS KPUCTAILI T€PMAHUS U KPEMHHUS B COCTOSIHMM TPO-
0051, ecniu ipusioxkeHo Hampspkenue 8 kB. Tonmuna kpuctamia 200 MKM.

8. Onpenenuts k03bunuents 1udpdysuu (D,, Dp) 3mekTpoHOB U ABIPOK, ATHHBI AUD-
¢ysuonnoro cmemenus (L,, Lp) B cooctBennom Simpu T = 30(K. U3BectHo, uTO t) = 1,
=10° .

9. VaenwrHoe compotuBieHHe coOcTBeHHOTo Tepmanus paBHO 0,43MOwm. Onpenenutsb
cobcTBeHHY10 KOoHIIeHTpanuio Hocutened Genpu T = 30(K.

10. B kpemHuli BBEeIEHBI JOHOPHBIE M aKIENTOPHBIE IpuMecH. KOHIIEHTpaIu TOHOPOB
U aKIENTOPOB COOTBETCTBEHHO paBHbI Np = 501013, Ny = 107 oM™, Onpenenuthb
yAETBbHOE COMPOTHBIICHHUE.

11.O0pazen; repmaHus JIETUPOBAH CYpbMOIl, TAK YTO OJUH aTOMIIPHUMECH MPUXOIAUTCS
na 2010° atomos Ge. (Nse = 4,4fILO28 M'3).OnpezLeJmTL KOHIICHTPAITUIO 3JIEKTPOHOB U JbI-
POK TP TeMIIepaType

T=300K, ynenpHO€ COMPOTHUBIIEHUE JIETUPOBAHHOTO MOJYIPOBOJIHUKA U KOIPPHUIIMEHTHI
audy3un 3mekTpoHoB U AbIpok (Dy, Dp). Nge — INIOTHOCTH aTOMOB B T€pMaHUH.

12. Onpenenuth MmHpUHY 3anpenieHHol 3o0HbI nonynpoBoanuka npu T = 300K, nona-
rast, yTo 3¢ (eKTUBHAS Macca AIEKTPOHA paBHA A()(PEKTUBHONW Macce OBIPKU U paBHA My
=9,110% xkr.n = 1,510 cm™.

Bonpocsl k 3auery
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(4 cemecTp, ouHasi popma o0yueHHs)

1 Xumudeckasi CBA3b U aTOMHAasi CTPYKTypa MOJYIPOBOJHUKOB. DIEKTPOHHAS KOH(HUTY-
palys BHEIIHUX 000J04YEK aTOMOB U THUIIBI CHJI CBSA3H B TBEPABIX TEJaXx.

2. BaH-zep-BaanbcoBa, MOHHAS U KOBAJIEHTHAs CBS3b.

3. CTpyKTyphl BaXKHEHIIIUX MOJYyNIPOBOJIHUKOB — anemMeHToB AlV , A VI u coenunenuit
tunoB AIIIBV,AIIBV|, AIVBVI.

4 .CummeTpusi KpUCTaJIOB. TpaHCIALMOHHAST CUMMETPUsT KpUCTauIoB. ba3uc u kpucran-
JIMYECKasi CTPYKTypa. DiueMeHTapHas siueiika. [I[pumutuBHas siuerika. fueitka Burnepa —
3eitrua. Pemerka bpaBe. O603HaueHus y370B, HAlIPaBICHUN U MJIOCKOCTEH B KpHCTAJLIE.
OOpartHas perieTka, ee cBoicTBa. 30Ha bputosHa.

5. [Ipumecu u cTpyKTypHBIE Ne(hEKThl B KPUCTAUIMYECKUX U aMOP(HBIX MOIYTPOBOIHU-
KaxX. XMMHUYECKasl IPUPOJA U JIEKTPOHHBIE CBOWCTBA pUMecer. TodeuHble, JINHEMHBIE U
IBYMEpHBIE Ne(EKTHI.

6.MeTop1 BhIpanuBaHus 00bEMHBIX MOHOKPHCTAJUIOB M3 KUAKOW U ra3oBoil (a3. Meto-
Ibl BBIPAIIMBAHUS JMMHUTAKCUAIBHBIX TUIGHOK (SMUTAKCHS W3 KUAKOW W Ta30BOM (a3bl).
MounekynspHo-nyuyeBas SNUTakcus. MeTamiopraHuueckas SIUTaKCusl.

7. MeTtozpl 1erupoBaHus MOJYIIPOBOIHUKOB.

8. OCHOBHBIE METO/BI ONIPEIEICHNS TapaMeTPOB MOIYITPOBOJHUKOB. IIMPUHBI 3aIlpEILEH-
HOMW 30HBI, OJBUKHOCTU U KOHLEHTPALlMU CBOOOAHBIX HOCUTENEH, BpEMEHH KM3HU HEOC-
HOBHBIX HOCHUTEJIEH, KOHIEHTPALlMU U TITyOHHBI 3ajeTaHusl ypOBHEHN npuMeced U aedex-
TOB.

9.0cHoBHBIE TPUOIMKEHUS 30HHON Teopuu. BonHoBas QpyHKIMS 37€KTpOHA B MEPUOIHU-
4yeckoM noJie kpucramia. Teopema bioxa. 3oHa bpriitoaHa. DHepreTH4eCKue 30HbI.

10. 3akoHbl AUCTIEPCHUH TSI BAXKHEUIITNX MOTYTPOBOIHUKOB.

11. U3zosHepreTnyeckue MOBEpXHOCTU. TeH30p 00patHOil »ddexkTuBHON Macchl. [LmoT-
HOCTb COCTOSIHHM.

12 YpaBHeHus ABMXKEHUSA IEKTPOHOB M JIBIPOK BO BHEUIHUX MOJIAX. MeToa 3 peKTuBHOM
Mmacchl. VICKpUBJIEHHE SHEPreTUYECKUX 30H B AJIEKTPUUYECKOM MoJie. [[BUkKeHHe 3IeKTpo-
HOB U JIBIPOK B MarHUTHOM I10JIE.

13. Onpenenenue 3PPEKTUBHBIX MacC M3 IHUKIOTPOHHOTO (IMaMarHUTHOTO) pE30HAHCA.
14. CBA3b 30HHOM CTPYKTYphl C ONTUYECKUMHU CBOMCTBAMH IOJIYIPOBOJHUKA. YPOBHU
SHEPruM, CO3/1aBa€Mble MPUMECHBIMU LIEHTPaMH B IOJYNPOBOJHUKAX. JJOHOPBI U aKuen-
TOpbl. Menkue u riry0okue ypoBHU. Bonopoaonogo0Hble NpUMECHbIE LEHTPHI.

15. PaBHOBECHAsI CTAaTUCTUKA 3JIEKTPOHOB U JBIPOK B MOIyHpoBogHUKax. DyHKuus pac-
MIPEACIICHUAIEKTPOHOB.

16. KoHneHTpanus 3J1eKTPOHOB U ABIPOK B 30HaX, 3((HEeKTUBHAS IIIOTHOCTH COCTOSIHU.
17. HeBbIpOXKIEHHBIM W BBIPOXKICHHBIM AJICKTPOHHBIA (IBIpOYHBIN) ra3. KoHIeHTparmu
AIIEKTPOHOB M JBIPOK HA JIOKAIBbHBIX YPOBHSIX. DaKTOPbI BHIPOKIECHUS TPUMECHBIX COCTO-
STHUU.

18. [lonoxenue ypoBHs depmMu U paBHOBECHAs] KOHLIEHTPALMS 3JIEKTPOHOB U ABIPOK B
COOCTBEHHBIX M TNPHUMECHBIX (HEKOMIIEHCHPOBAHHBIX W KOMIICHCHPOBAHHBIX) IOJYIIPO-
BOJIHMKaX. MHOro3apsiiHble IPUMECHBIE LICHTPHI.



19 Mexanu3Mmsbl paccesiHusl HOCUTENEH 3aps/ia B HeuaeaabHo! perietke. B3anmopeiictsue
HOCUTEJEH 3apsiia ¢ aKyCTUYECKUMHU U ONTHYEeCKUMH (oHOHaMu. PaccesHue Hocurtenei
3apsija Ha 3apsKEHHbIX U HEUTPaJIbHBIX PUMECSX.

20. PekoMOMHaLMsI 2JIEKTPOHOB U JIBIPOK B MOJIYIPOBOAHUKAX. ['eHepanus U pekoMOnHa-
[[1s1 HEPaBHOBECHBIX HocuTenel 3apsina. KBasupaBHoBecue, kBasuypoBHu depmu. Ypas-
HEHHE KUHETUKHU peKkoMOnHauuu. Bpemena xu3au. @oTonpoBOIUMOCTb.

21. Mexanusmbl pekomOuHanuu. M3nydaTtenpHas ¥ Oe3bl3nydyaTenbHas pPeKOMOWHAIIMS.
Mex3onHas pekomOuHanusa. PekomOuHamus yepe3 ypoBHU npumeceid u aedekton. Llen-
Tpbl npununanus. Oxe-peKoMOUHALINS.

22. IIpocTpaHCTBEHHO HEOJIHOPOJHBIE HEPABHOBECHBIE PACIIPEAEICHUSI HOCUTENEH 3apsi-
na. Amounonspaas nupdysua. Ipdext Jembepa. [Inuna nupdy3un HepaBHOBECHBIX HO-
cUTeNeH 3apsaaa.

23. OnTHueckue SBJICHHUS B MOJYNpoBOAHMKaX. KoMIIekcHas AuaieKTpudecKkas MpoHuU-
[JaeMOCTh, MOKa3aTelb MPEIOMIIEHUsS, KOOPPUIUEHT OTpakeHus, KO3(p(ULUEHT NOrio-
meHus. CBsizb MeXAyHUMHU U cooTHoweHus: Kpamepca—Kponura. Mexx30oHHbIE nepexo-
abl. Kpali cOOCTBEHHOr0 NOTJIOMIEHUS B Clydae MPSMbIX U HENPSMbIX, Pa3pELICHHbIX U
3aIpeIleHHbIX IEPEXO0/I0B.

24. DKCUTOHHOE NOTIJIOUIEHUE W u3inydeHHe. CIOHTAaHHOE U BBIHYKIEHHOE H3IyYeHUE.
ITornomenue cBeTa Ha CBOOOJHBIX HOCUTENAX 3apsaa. [lormomenue cBeta Ha KOJeOaHUAX
pemierku. PaccesHue cBeTa KoJeOAHUSIMM PEIIETKH, KOMOMHAIIMOHHOE PacCEesiHUE Ha OIl-
tuaeckux ¢poHonax (Pamana- JlanacOepra), paccesiHue Ha akyctuueckux (pononax (bpuur-
JrodHa-MaHenpITama).

25. Bausiaue mpuMecedl Ha omTHYecKHe CBOMCTBA. [IpumecHas cTpykTypa ONTHYECKUX
CHEKTPOB BOJM3HM Kpas COOCTBEHHOTO IMOTJIOMIEHUS B MPSAMO30HHBIX U HEMPSIMO30HHBIX
MOJIyPOBOIHUKAX. MeXmnpuMecHasi U3ilydaTenbHass peKOMOUHAIUSA. DKCUTOHBI, CBS3aH-
HbI€ HAa IPUMECHBIX [IEHTPAX.

26. ®ortorniekTpuueckue sApieHus. [IpumecHas u coOcTBeHHass GOTONPOBOAUMOCTh. Biu-
SHUE TPUIUIAaHUS HEPaBHOBECHBIX HOCHUTENEH 3apsia Ha (OTONPOBOAMMOCTh. OnrTuye-
CKas Tepe3apsKa JIOKaJIbHbIX YPOBHEH M CBsA3aHHbIE ¢ HEH 3 dexTsl. TepmocTumynupo-
BaHHas NPOBOAUMOCTb. P0OTO-pazorpeB Hocureneil 3apaaa. PoTo3aeKTPOMarHUuTHBIN 3¢-
(hexT.

27. 1lomynpoBOJHUKOBBIE CTPYKTYPbl IOHM)KEHHOH pPa3sMEPHOCTH MU CBEPXPELIETKH.
PasmepHoe kBaHTOBaHME. JIByMEpHBIE U KBa3UWIBYMEPHBIE JJIEKTPOHHBIE CUCTEMBI U
CTPYKTYpPBI, B KOTOPbIX OHU peanu3yrorcs. KoHTpa- u KOBapHaHTHbIE KOMITO3ULIMOHHBIE
CBEPXPEILETKH, JIETUPOBAHHBIE CBEPXPEIICTKH JIETUPOBAHMUS.

28. KBanToBeie HUTH. KBaHTOBBIE TOYKH. DHEPTETUUCCKUN CTIEKTP AJICKTPOHOB M TIJIOT-
HOCTb COCTOSIHUHM B 3THX CHUCTEMaX.

29. OnTuueckue ABIECHUS B CTPYKTYpaxX ¢ KBAHTOBBIMH SIMaMU, MpaBuiia 0T00Opa Ui MEXK-
30HHBIX M BHYTPU3OHHBIX (MEXKIIOJ30HHBIX) MMEPEX010B. MeK30HHOE MOTIIOUICHUE U W3-
Jdy4aTelibHas PEKOMOMHAIUS B 3TUX CTPYKTYpax. DKCUTOHBI B KBAaHTOBBIX SIMaX, KBAaHTO-
BO-pa3MepHblil a3 ¢ekt Llltapka. DnekTpuyeckrue u raJbBaHOMATHUTHBIC SIBJICHUS B JIBY-
MepHBIX cTpykTypax. dddekt [llyoHukopa-ne ["aaza.

30.KBanroBblii 3pdexT Xomia



|V. IEPEYEHbB OBSI3ATEJIBHOM U TONTOJIHATEJBHOM JIUTEPATYPBI
1.3erps, I'.I'. OcHOBBI ()U3HMKH MOJIYIIPOBOIHUKOB : yueOHoe mocobue / I'.I". 3erps, B.N.
ITepens. —Mocksa : ®uszmatiut, 2009. — 33@. —Pexxum gocryna: nmo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=68384dra oopamenus: 01.09.2020).
2. Iepnun, E.YO. Jlekuuu mo ¢usnke TBepaoro Teia . yuaeonoe nocoodue : [16+] /E.1O.
ITepnun, A.B. IBanoB ; Yausepcurer UTMO. —Cankr-IletepOypr : Yauepcuter UT-
MO, 2019. M. 2. — 13%c. : ui., Tabi., cxeMm. —Pexxum pocryna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=566{#2ra oopamenus: 01.09.2020).
3. ®usuka: BeieHNEe B TBEPAOTENbHYIO 31eKTpoHuKY / A.I'. 3axapos, H.A. Kakypuna,
1O.b. KakypuHn, A.C. Yepenaniies ; FOxubli deaepanbHblii yHUBEpCUTET, UHKEHEpHO-
TeXHoJornueckas akaaemus. — Poctos-nHa-Jlony ; Taranpor : FOxHbIN (enepaabHbIi
yauBepcuteT, 2018. — 10&. : un. —Pexxum noctyna: mo noanucke. — URL:

https://biblioclub.ru/index.php?page=book&id=500a3ra oopamenus: 01.09.2020).

V. IEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOW CETH «MHTEPHET», HEOBXOIAMBbIX
JUISI OCBOEHMSI TUCHATIIMHDBI

Ne Ccbliika Ha
. HaunmeHnoBanue pa3padoTKH B dJ1eK-
1011 UHGpoOpMaALHOHHBIH . JocTynmHocTh
TPOHHOI (popme
pecypce

Poccuiickoe oOpa3zoBanue. denepalib-
HBIH opTaa. Bkiaryaer

CCBUIKM Ha MOpTaJbl M caiTel 0Opa3oBa-
1. http://edu.ru/ TEJIBHBIX YUPEXKIEHUH; TOCY1apCTBEHHBIE
o0Opa3oBaTeNbHbIE CTAaHAAPTHI, HOpMa-
TUBHBIE TOKYMEHTBI; KaTaJOT 3KCKYpCHUU
1 00yJaronIuX MPOTrPaMM.

CBOOOIHBIN TOCTYTI

opUIMATBLHEIA cailT MuHuCTEpCcTBa 00-
http://www.profile- | pasoBanuss © Haykd; HOPMATHBHO-
2. edu.ru PaBOBOEC W HAYYHO-METOJUYECKOE CO-
MIPOBOXKIEHNE TPOPIIIHBHOTO 00yUEHUS

CBoboaHbIi J0CTYI

VI. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

Perucrpanus uepes modoi
YHUBEPCUTETCKHI KOMITb-
10Tep.

DNEeKTPOHHO-ONOIMOTeYHAs .
B naneneimeM npemno-

_ cucrema (ObC
1. | http://www.biblioclub.ru ( ) CTaBJISIETCS HEOTPAHUYECH-
YHuBepcuterckas 6udnmoTexa oH- . .
At HBIH MHIUBUIYTbHBINA

JOCTy U3 JII000# TOUKH, B
KOTOPOH UMEETCS JOCTYII
K cetu VIHTEpHET

Poccuiickuit nHGOpMAITMOHHBIN TTOP-
2. | www.elibrary.ru TaJl B 00JIaCTH HAyKH, TEXHOJOTHH, CBOOOHBIH OCTYIT
METUIIMHBI B 00pa30BaHuUs
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Vil. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INPOI'PAMMHOE OBECIIEYEHHUE
[Ipu peanuzanuu y4yeOHON TUCHMIUIMHBI TPUMEHSETCS Cleayrolee JIUIICH3UOHHOE
U CBOOOHO pacrpoCTpaHsIeMOe MporpaMMHoOe obecriedeHue:
- Microsoft Windows;
- Microsoft Office;
- LibreOfficen np.

VIII. OBOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUEHMUSI,
HEOBXO/IUMBIE J1J151 OCYHIECTBJEHUS OBPA30OBATEJIBHOI'O
MPOLECCA IO JUCHUITIJIMHE

Y4eOHbIe 3aHITHS MTPOBOAATCS B ayIUTOPUSAX, YKOMIUIEKTOBAHHBIX CICIIHATA3APO-
BaHHOU MeOeIbIo, B TOM YHCJIe CTAIIMOHAPHBIMH WIJIH TIEPEHOCHBIMU TEXHUYECKUMU CPEJI-
cTBaMH 00y4deHHs (MPOEKTOP, SKpaH, KOMITBIOTEP/HOYTOYK).

CamocTosTenbHass padoTa MPOBOAUTCSA B KaOMHETaX, OCHAIICHHBIX KOMITBIOTEPHOM
TEXHUKOW ¢ BO3MOKHOCTBIO MOAKIIOUEHHUsS K ceTh «HTepHeT» 1 o0ecredeHreM JI0CTyIa
B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.



