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1 Henu u 3a1a4m U3y4eHUus AUCHUILIMHBI (MOTYJIS).
1.1 Ilean ocBOE€HUS TUCHUILIUHBI.
OCHOBHOU 1IeNTbI0 TUCIHUIUTNHBI «DHU3UKa ¥ TEXHHUKA MMOTYIPOBOTHUKOBY SBISETCS (HOPMHUPO-
BaHHE KOMIIETCHIIHA, HEOOXOIUMBIX ISl CAMOCTOSTEIHPHON HAYYHO-HCCIIEI0BATEIHCKOW U TIEaroru-
YECKOW JIeATEIHHOCTH, YIITYOJEHHOE U3YUYEeHUE TEOPETUYECKUX U METOJOJIOTHYECKUX OCHOB (PU3HKH
MIOJTYIIPOBOTHUKOB.

1.2 3agaun AUCHUILINHEL.
OCHOBHBIMH 3a/1aYaMU JTUCLIUILUIMHBI SBJISIOTCS:

— YrayOJIeHHO U3YYUTh (PU3HUKY TOIYIPOBOJIHUKOB,

— HAYYUTHCS TPUMEHSTH MOJTydeHHbIC 3HAHUS, CPOPMHUPOBAHHBIC YMEHHSI M HABBIKH JUIS pe-

IICHWA HAYYHBIX U ITPAKTUYCCKUX 3a1aa4.

1.3 MecTo qucuuninHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMBbl.
Jucuunnnna «Pr3uKa U TEXHUKA OJTYITPOBOIHUKOBY OTHOCHUTCS K BApUAaTUBHOM YacTh bioka
1 "Mucuunnuasl (Moayaun)" yuedHoro miuana HarnpasieHus 03.06.01 — dusuka u acTpoHOMUS HallpaBs-
nennoct 01.04.07 ®usnka KOHAEHCUPOBAHHOTO COCTOSHHUSL.
N3yuenne aucUIuIMHBI 0a3upyeTcsl Ha 3HAHUSAX ACIHUPAHTOB, MOJYYCHHBIX paHee TPH HU3yde-
HUM JUCHHIUIAH, BXOIMIIMX B IUKI o0med u Teopermueckor ¢usuku: b1.5.07.04 «Omntukxay,
b1.5.08.04 «Tepmonunamuka, craructuueckas gpusnkay ydeonoro miana 03.03.02 ®duzuka; b1.B.02
«Teopust xkoHaeHcupoBanHoro cocrosius», b1.B.JIB.05.01 «Kpucramnodusuka» ydebHoro miana
03.04.02 ®u3rka KOHICHCUPOBAHHOTO COCTOSIHUSA BEIIECTBA.

1.4 TlepedyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHHsI N0 JUCUHUIIUHE (MOIYJII0), COOTHe-
CEHHBIX C IUIAHUPYEeMBIMH pe3yJbTATaAMHU 0CBOEHHUSI 00pPa30BaTe/bHOM MPOrpaMMBbl.

N3yuenune nanHO#M y4eOHOM MUCIUIIIMHBI HAMPaBJIeHO Ha (JOPMHUPOBAHUE Y OO0 YUJAIOIIIUXCS
CJICAYIONIMX KOMITCTCHIIHN:

Ne HNupexc | Conepxkanue Komre- B pe3ynpraTe u3yyeHus yueOHON AUCHUTIIHHBI
H.;T KOMIle- | TeHIuH (Uiau e€ ya- o0y4aroluecs: J0IKHbI
TEHLUU | CTH) 3HATh yMeThb BJIA/JIETH

1. | OIIK-1 | cmocoGHOCTBIO camo- | pu3nueckue 3a- | U3IMEpATh napa- | METOJIaMH  KOMITb-
CTOSITETTLHO OCY- | KOHBI, OIpe/e- | METPbl, OMNpeAessi- | OTEPHOTO MOJIENIH-
IIECTBJIATh  HAYYHO- | JIAIOIIKE CBOM- | IOIIME  CBOIICTBA | pOBaHUSl  MpoIiec-
WCCIIEIOBATENIbCKYI0 | CTBA TMOJYIPO- | MOJYIIPOBOJHUKO- | COB B  TOJYIpPO-
NEeSITEeNIbHOCTh B COOT- | BOJHUKOBBIX BBIX MAaTEpUajoB M | BOJAHUKOBBIX Mare-
BETCTBYIOIIEH  MpPO- | MATepUaAlIOB U | CTPYKTYp puaiax U CTPYKTY-
(deccoHanbHOM  00- | CTPYKTYD pax
JACTH C HCIOJIb30Ba-
HHUEM  COBpPEMEHHBIX
METO/IOB  HCCIIEI0Ba-
HUS U UHPOPMAIHOH-
HO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI

2. |IIK-2 BIIQJICHUEM TEOPETU- | TEPMUHOJIOTHUIO | BHIOMpATh, OCBau- | KOMIBIOTEPHBIMU
YEeCKUMHU U OKCIIEpU- | U OTpeJeNieHusl | BaTb M COBEpILIEH- | METOJaMHU pacuera
MEHTAIBHBIMU METO- | GU3NYECKUX Be- | CTBOBATh METOJIbI | MApaMETPOB,  Xa-
JaMH  UCCIICIOBAHUS | JIMYUH, Xapak- | SKCIIEPUMEHTalb- | PAKTEPHU3YIOIIUX
MPUPOJABI KPUCTAUIU- | TEPU3YIOIINX HOTO U TEOpeTHYe- | CBOMCTBA noJy-
YeCKUX M aMOP(QHBIX | CBOMCTBA TOMY- | CKOTO HCCJENI0Ba- | MPOBOJIHUKOBBIX
BEIIIECTB B TBEPJIOM M | MPOBOJHUKOBBIX | HUS TOJYMPOBOJI- | MATEPHAIIOB u




WNunekc | Conepxkanue Komre- B pesynbrate nzyueHus: yaeOHOU JUCIUITITUHBI

11\{(1_)1 KoMIe- | TeHUuHu (uim e€ ya- 00yyJaronmecs: JOJKHbI
" | TEHUUHU | CTH) 3HATh yMeTh BJ1a/1eTh
KHUJIKOM COCTOSHHSX | MAaTEPHAJIOB U | HUKOBBIX MaTrepua- | CTPYKTYp
U HW3MEHEHUS WX | CTPYKTYp JIOB U CTPYKTYp
CBOWCTB IIpU pa3iny-
HBIX BHEUIHHX BO3-
JIEUCTBUSAX
3 | VK-5 CIOCOOHOCTRIO  TUTA- | KiIaccuuKa- BBIOMpPATh, OCBaW- | METOJIAMU  KOMIIb-

HHApPOBaTbh M pEIIATh | HUIO IPUMECEH
3amadyl COOCTBEHHOTO | B TIOJYIPOBO/I-
npodeCCHOHANBHOTO | HUKaX ©  CBS-
U JIMYHOCTHOTO pas- | 3aHHYIO C HEH
BUTUA TEPMHUHOJIOTUIO

BaTb M COBEpIUIECH-
CTBOBaTb METO/IbI
AKCIEPUMEHTANb-
HOTO U TeopeTHhye-
CKOTrO HccienoBa-
HUS

FOTEPHOTO MO/JIEIIU-
pOBaHUS  ONTHYE-
CKMX CBOWMCTB IIO-
JIYIIPOBOJHUKOBBIX

CTPYKTYD

2. CTpyKTypa U cofep:KaHHue UCHHUIIHHBI
2.1 Pacnpenesienne TPyaA0éMKOCTH QM CHUIIINHBI
OO6mrast Tpy10E€MKOCTh JAUCIHUIUIMHBI COCTaBIsieT 4

BHJIaM paboT MpECTaBICHO B TaOIHIIE.

1o BUjaaM pador

3au.ef. (144 gaca), ux pacnpeneneHue mo

Bun yue6noit paboTbl Bcero Kypcer
4acoB (dachn)
2
AyauTopHbIE 3aHATHS (BCEro): 20 20
3aHATHS JIEKIIHOHHOTO THUIIA 8 8
JlaGopaTopHbIe 3aHITHS 12 12
3aHATHS] CEMUHAPCKOTO TUIA (CEMHHAPHI, IPaKTHYe-
CKHE 3aHATHUSA) ) )
CamocrosiTeJibHasi padoTa, B TOM YHCJIe: 97 97
CaMocTosATeIbHOE H3YUEeHUE PA3/IeIIOB 57 57
CaMomoaroToska 40 40
KonTtpoJn: 27 27
IToaroroBka K 3K3aMeHy 27 27
OO0mas Tpy10eMKOCTb yac. 144 144
3a4. efl. 4 4

2.2 CTpyKTypa AUCHUIJIMHBI:

PacnpeneneHI/Ie BHUA0B lee6H0171 pa6OTBI U UX TPYAOCMKOCTH 110 pa3acjiaM JUCHUIIJINHBI.

Paznensl AUCHUIUIMHBI, U3y4aCMbIC Ha 2 Kypce

Ne KonnyectBo yacos
- AynuropHas CamocrosATenbHas

pas- HaumeHnoBanue pasziesnon

ena Bcero pabota pabota
8 A [ 13 [

1 2 3 4 5 6 7

1 CTpyKTypa noiaynpoBOJHHUKOB. 6 2 - - 4

2 [Ipumecu B oynpoBOAHUKAX. 8 2 - 2 4

3 Kunernueckue cBoiicTBa mo- 5 i i 5 4

JYIPOBOIHUKOB.




No KonunuecTBo yacos
- AyautopHas CamocrosiTenbHas
pasz- HaumenoBanue pa3znenos
nena Bcero pabota pabota
J 113 JIP
4 KBanToBas teopus noaymnpo- 6 ) ) ) 6
BOJTHUKOB.
5 BonHoBbie q)yHKIII/IIf JIEK- 6 2 i i 4
TPOHHBIX COCTOSTHHIA.
6 DddexTrBHAT Macca AMEKTPO- 6 i i i 6
HOB, JIBIPOK.
7 30HHas CTPYKTypa HOJIyIpo- 10 5 i i 8
BOJTHUKOB.
5 KBaHTOBaf[ TEOPHS TPUMECHBIX 10 i i i 10
COCTOSIHUIA.
9 CraTucTHka 3JeKTPOHOB U Jbl- 10 i i i 10
POK.
10 PexomOuHaus HocuTene 3a- 8 i i 5 6
psna.
11 OnTryeckue nepexoIsl B mMo- 20 i i 5 18
JYIPOBOTHUKAX.
12 I'panuubl paznena B moaynpo- 21 i i 4 17
BOJTHUKAX.
Bcezo: 8 - 12 97
2.3 ConepxxaHue pa3ieioB JMCUUILIHHBI:
2.3.1 3aHsaTHA JEeKINOHHOI0 THIIA
HaumenoBanue dopma TEeKylero
Conepxanue pasfena
paznena KOHTPOJIS
2 3 4
CrpykTypa noiaynpoBoj- |YIelbHOE COMPOTUBICHUE METAIIOB, TOJTY- KomnokBuym
HUKOB. MPOBOJAHHUKOB U JUAJIEKTPUKOB. KoBaneHTHbIE
CBSI3M B MOJYIPOBOJAHMKAX. ['eTepoBaeHT-
HBIE CBSI3U B MOJYIPOBOJAHHUKAX. 30HA MPOBO-
JMMOCTH, 30Ha 3alpeIIeHHbIX YHEPTHii, Ba-
JICHTHAs 30HA. DJIEKTPOHBI U JABIPKH B MOTY-
IPOBOHHKAX.
[Ipumecu B nonynpoBoA- |[loHOpHBIE IPUMECH B MOJIYIIPOBOIHUKAX. Komnokuym
HUKaX. AKIIETITOPHBIE IPUMECH B TOJTYIPOBOTHUKAX.
Mernkue u ri1y0oKHue MPUMECHBIE YPOBHH.
BonHoBblie dyHKIINN I'pannynsie ycnoBus bopna-Kapmana. 3na- Komnnokuym

IEKTPOHHBIX COCTOSIHUN. [4Y€HNs KOMIIOHEHT BOJTHOBOT'O BEKTOPA AJIEK-
TPOHA B KpUCTaJuIe. YHUCIIO pa3InyHBIX 3HEP-
TETUYECKUX COCTOSIHUM B pa3pellieHHOM 30HE
Kkpuctamia. CBsi3b MEX/y UMITYJIbCOM U JITH-
HOM BOJIHBI CBOOOJTHOTO 3JIEKTPOHA, BOJTHOBOE
yucio. KBa3zuumIyssc 3J€KTpoHa B IEPUOAU-
4EeCKOM I10JI€ KpucTailia. YeTHOCTb SHEPreTH-
YECKOTO CIIEKTPA JIEKTPOHA B KPUCTAJLIE.
ObocHoBaHUE CYIIECTBOBAHMS 30HBI 3aIIpe-
IIEHHBIX SHEPTUi HA OCHOBE MPUOINKEHUS
CHJIBHO CBSI3aHHBIX JIEKTPOHOB.




4. |30oHHas CTpYKTypa Mojay- |30HHas CTPYKTypa KpeMHUs. 30HHas CTPYK- Komnoxksuym
MIPOBOTHUKOB. Typa repmanus. 30HHast CTPYKTypa IpsMo-
30HHBIX NOJYITPOBOIHUKOB (GaAs).

2.3.2 3aHATHSA CEMMHAPCKOI0 THIIA

He npenycMoTpeHO yueOHBIM IJIaHOM.

2.3.3 JlIaGopaTopHble 3aHATHS

No pasjie- HaumeHoBaHMe Popwma TeKynie-

Ne Coneprkanue 1a00paTopHBIX padoT ro

na a00paTOPHBIX pabOT

KOHTPOJIS
1 2 3 4 5

1. ]2 N3mepenue snextponpo- |[Iposectu nsmepenne BAX noxynpoBoaHu-|3amura 1abopa-
BOJIHOCTH MOJIYIPOBOJ- |KOBOI'O MaTepuaia. TOPHOMU pabOTHI
HUKOB. BbIMUCINATE COMPOTHUBIICHNE U DJIEKTPOIIPO-

BOJ/IHOCTB TIOJIYIIPOBOJHHKOBOTO MaTepuaa
MIPH PA3JIMIHOM BHEIITHEM HAIPSDKEHUH.

2. |3 Uccnenoanue temmnepa- (M3meperne BAX npu pasnudHoi Temmepa-|3ammura j1adopa-
TYPHOU 3aBUCHMOCTH Typ€e NOJIYIIPOBOIHUKA. TOPHOI paboTHI
3JIEKTPOIIPOBOTHOCTH OrnpenennTs 3HEPruM aKTHBALMU MTPUMeECEN
MOJTYITPOBOIHUKOB. 0 TeMITePaTypHOU 3aBUCHMOCTH COTIPOTHB-

JICHHUS.

3. 110 Uccnenoanue dotonpo- [M3meperne BAX mpu pasznuyHom ypoBHe|3ammuTa jJabopa-
BOJMMOCTH MOJIYIPO- OCBEULICHHOCTH. TOPHOU PabOTHI
BOJHUKOB. N3yuenne KHHETUKH (POTOIPOBOAUMOCTH.

OmnpeneneHne BpeMEHU )KU3HU HEPaBHOBEC-
HBIX HOCHUTEJEH 3apsija.

OmnpezeneHne TEMHOBOTO CONPOTUBIICHUS U
YI€JIbHON YyBCTBUTEIBHOCTH IOJYIPOBOJI-
HUKA.

4, |11 N3mepenue cuekTpoB W3ydyeHue NMpUHIIUIIOB pabOThl CHeKTpodo-|3ammura jJadopa-
IIOJIyIIPOBOIHUKOBOIO  |TOMETpa. TOPHOU PabOTHI
MaTepuaia c paznuuHoi |[IpoBecTn u3MepeHHE CHEKTPOB HOJYIPO-

KOHIIEHTpalueil HoCUTe- |BOJHUKOBOI'O MaTepHala.

neit 3apsaa. Onpenenutds KO3(GGUIMEHTHl ONTUYECKOIO
HOTJIOIEHUS TTOJIYIIPOBOJHUKOB.
PaccuuTarh MUpHUHY 3alpelieHHOW 30HbI
HOJIyIPOBOIHUKOBOIO Marepuaa 1o 3KcIe-
PUMEHTAJIBHBIM JAHHBIM.

5. |12 HccnenoBanue padotsl  |[IpoBecTn m3MepeHHe TEMHOBBIX M CBETO-|3amiuTa jgabopa-
COJIHEYHOTro 3ieMeHTa  |BbIX BAX colHeYHOro »nemeHra. TOPHOU pPabOTHI

PaccunTarh XapakTepUCTUKU COJIHEYHOTO
9JIEMEHTA MO HKCIEPUMEHTAIbHBIM JAHHBIM.

2.3.4 IlpumepHas TeMaTHKA pedepaTos
He npenycMoTpeHb! y4eOHBIM TTAHOM.

2.4 IlepedyeHb y4eOHO-MeTOAMYECKOr0 O0ecledeHUs AJIsl CAaMOCTOATEIbHOM padoThl 00Y-

YA IMXCA M0 JMCUHUILTHHE (MOIYJII0)




[lepedyenp yueOHO-METOIMIECKOTO 00eCTIeUeH s TMCIUTUTMHBI IO BBI-
Ne Bun CP HOJTHEHUIO CAaMOCTOSTEILHON PabOThI

1 2 3

1 |CamocrositenbHoe |MeToau4eckue yKa3zaHUs 110 OpraHU3aluy ayJUTOPHOW M BHEAYIUTOD-
U3y4YECHHUE Pa3/ielIoB |HOM caMOCTOSTENbHOW paloThl, yTBEpXkAEHHbIE Kadeapol Teopermue-
CaMOnoAroToBka  |CKOM ()M3WKHM M KOMIBIOTEPHBIX TEXHOJIOTHH, MPOTOKoJI Ne 9 ot «14»
mapra 2017r

3. O0pa3oBaTejibHbIE TEXHOJIOTHH

[Ipu peanmzanmu y4eOHOM pabOTHI MO OCBOCHUIO Kypca «DH3MKa M TEXHUKA MOJIYIPOBOIHU-
KOB» HCIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH:

I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IC TEXHOJIOTHUH,

WCCIIEI0BATENILCKUE METO/IBI B O0yJIECHNUH,

npoOieMHoe 00yUYeHHE.

YcmenrtHoe 0CBOEHHME MaTepuana Kypca IperosaraeT OOJBIIYI0 CAMOCTOSTENBHYI0 padoTy
aCMHUPaHTOB M PYKOBOJICTBO 3TOU pabOTOM CO CTOPOHBI MPEMNoiaBaTeeH.

B yueOHOM mpo1iecce HCIOJIb3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIE (POPMBI MTPOBEACHUS 3aHs-
THI: UCCIIEIOBATEIHLCKUE METOIBI B 00yUeHUH, ITpobOIeMHoe oOyUueHue.

21.]'151 MPOBCACHUSA JICKIITMOHHBIX 3aHATHI HCIIOJIB3YIOTCA OOCKA, CIIPAaBOYHBLIC MaTCpUajbl, KOM-
INBOTCPHBIC TCXHOJIOT'UH.

ITo I/ISY'-IaeMOI\/'I JUCHUIINIMHE aclrpaHTaM HOPCA0CTaBIACTCSA BO3MOXHOCTH OTKPBITO I10JB30-
BaTbCs (B TOM 4HCJIE KOMHUPOBATh HA JMYHbIE HOCUTENU MH(GOPMAILMU) MOArOTOBIEHHBIMU BEAYIIUM
JTAHHYIO TUCIUIUIMHY JIEKTOPOM MaTepHallaMu B BUJIE AJIEKTPOHHOT'O KOMILJIEKCA COTPOBOXKICHHUS, Tie-
pedeHb KOHTPOJIBHBIX BOIIPOCOB, CIIMCOK PEKOMEHTYyEMOW JTUTEPaTyphI.

[IpoBenenue 3aHATUN 1a0OPATOPHOTO MPAKTHKYMa MPEIyCMOTPEHO B CHEUAIU3UPOBAHHOM
KaOMHETe, B KOMIIBIOTEPHOM KJIacce, B UCCIEA0BATENbCKUX J1a00paTOPUSIX.

4. OueHoO4YHbIE CPeACTBA JIA TEKYLIEr0o KOHTPOJIsI YCIIeBAeMOCTH U MPOMEKYTOUHOM aT-
TecTalun

4.1 ®oHj OLIEHOYHBIX CPE/ICTB /LIS IPOBeIeHH s TeKYIero KOHTPOJIS.

[IpoBenenue TeKyIero KOHTPOJIS OCYIIECTBIIAETCS B opMax KOJIOKBUYMA U 3aIIUTHI BBIMOJI-
HEHHBIX JJA0OPATOPHBIX padoT.

IIpuMepHBIH CNHUCOK BONMPOCOB /UIA KOJJIOKBHYM IO JUCHMILIMHe «DU3MKAa U TeXHMKA
MOJIYTIPOBOHUKOB:
VY enbHOE CONPOTUBICHUE METAIIIIOB.
VY enbHOE CONPOTUBICHHUE TOIYIIPOBOIHUKOB U IUIIEKTPUKOB.
KoBaseHTHbIE CBSI3H B NOJYIPOBOAHUKAX.
I'erepoBaieHTHBIE CBSI3H B MOJYIPOBOAHUKAX.
30Ha MPOBOIMMOCTH, 30Ha 3alpeleHHbIX YHEPT Ui, BaJICHTHAs 30HA.
DNEeKTPOHBI U ABIPKU B NOJYIPOBOIHUKAX.
JIOHOpHBIE TPUMECH B MOJIYIIPOBOJHHUKAX.
AKUEenTopHbIE IPUMECH B MOJIYITPOBOAHUKAX.
Menkue ¥ riry0OoKHe MPUMECHbIE YPOBHHU.
0.  Cpennss yMHa U cpeliHee BpeMsi CBOOOIHOTO npobera HocUTeNnen 3apsia.
1. Hpeiid HocuTenel 3apsiia B MOIYNIPOBOJHUKAX.
12.  TloaBMXHOCTB JIEKTPOHOB U JIBIPOK B MOJYIPOBOTHUKAX.
13.  VYpaBHeHHs nepeHoca HIEKTPOHOB U JABIPOK B MOJIYIPOBOIHUKAX.
14.  Knaccudukaiys MEXaHU3MOB PEeKOMOWHAIIMM HOCUTENEH 3apsaa.
15.  H3znyuyarenbHas peKOMOMHAIM HEPABHOBECHBIX HOCUTENEH 3apsaa.
16.  PexomOuHaIMst HEpaBHOBECHBIX HOCHTEJEH 3apsiia uepe3 NPUMECHbIE IIEHTPBHI.

RBPBoOoo~NoOR~wNE



17. Osxe pekoMOMHAIsI HEPABHOBECHBIX HOCUTENICH 3apsia.

18.  PexomOuHamms B ciiydyae HU3KOW KOHLIEHTPAIIMM HEPAaBHOBECHBIX HOCUTENEH 3apsijia.

19.  PexomOuHanms B ciiyyae BHICOKON KOHIIEHTpAIIMXA HEPAaBHOBECHBIX HOCHTENEH 3apsa.

20.  CoOcTBeHHOE TOTJIOUICHHE B MPSIMO30HHBIX IMOIYNPOBOAHHUKAX (pa3pelieHHbIe ONTHYECKHE
MEePEXO/IbI).

21.  CoOcTBeHHOE TOTJIOUICHHE B IMPSIMO30HHBIX IOJIYIIPOBOJAHUKAX (3alpeIIeHHBIC ONTHYECKUE
TIEPEXO/IBI).

22. CoOCTBeHHOE TIOTJIONICHNE B HENMPSIMO30HHBIX ITOTYIIPOBOTHUKAX.

23. N-P nepexobl B IOIyIpOBOJHUKAX.

24.  DHepreTHuecKas IuarpamMma CTPYKTYPHI C N-p IEPEX0J0M B PABHOBECHH.

25.  HepaBHOBecHas hHEpPreTHYECKas Auarpamma CTPyKTYPHI ¢ N-p MEPEX0I0M.

26.  TI'erepomepexoipl B MOIYIIPOBOAHUKAX.

27.  bapwep LloTTKH.

28.  YpaBHEHWUS, ONHCHIBAIOIINE TPAHCTIOPT HOCUTEIEH 3aps/a B MOIYIIPOBOJHHKOBOW CTPYKTYpE C
N-p Mepexo/IoM B Cilydae ci1adoil MHXEKIUN HOCUTENEN 3apsa.

29.  DKBUBAJIEHTHAas CXeMa TIOJYIPOBOJHUKOBOH CTPYKTyphl C n-p TmepexomoMm, 4-X
napamerpudeckas Mmojenb BAX.

30.  ®dwusnyeckue SBICHHS, BIUSIONIAE Ha TMEPEHOC HOCHTENEW 3apsaa B TOJIYIPOBOTHHUKOBOMH
CTPYKTYpE C N-p MEPEX0JA0M, 5-TH IapaMeTpudeckas Moaens BAX.

31.  MexaHu3MbI IPo0OOS N-p Mepexoa.

32.  BonprammepHas XapaKTepUCTHKA OCBEIICHHOTO N-p Mepexoa.

33. VYpasuenue lllpenunrepa s kpuctamia B 00ImeM BUJE.

34. VYpasuenue lllpenunrepa nis kpucramia B ainadaTHIECKOM TPUOTHIKEHUH.

35. VYpasuenwue llIpenunrepa ais kpucrauia B BAJICHTHOM MPUOIMKCHHH.

36.  ITIpubGmmkeHue caMOCOTIACOBAaHHOTO TIOJIS.

37.  VYpauenue llpeaunarepa ais Kpuctaiia B OJJHOAICKTPOHHOM MPUOIMIKEHUH.

38.  Ilepnoan4yHOCTH MOTEHIMATIA CAMOCOTIACOBAHHOTO MOJI B KPUCTAJLIE.

39. Oynkiusa broxa.

40.  TIpubnwmxeHue cinabo CBA3aHHBIX AIEKTPOHOB.

41.  TlpubGnmxeHne CUIBHO CBS3aHHBIX JIEKTPOHOB.

42. OOMeHHBIN MHTETPA M HHTETPa MEPEKPHITHSI.

43.  OOpazoBaHuE SHEPreTUUECKON 30HbI U3 FHEPTETUUECKOTO YPOBHSI H30JIMPOBAHHOTO aToMa.

44,  DHeprus D3JE€KTpOHAa B TI0J€ MNPOCTOH KyOMUYECKOW pelIeTKH B NPUOIMIKEHUH CHIIBHO
CBSI3aHHBIX IEKTPOHOB.

45. I'pannuneie ycnosust bopua-Kapmana.

46.  3HaueHMs] KOMIIOHEHT BOJIHOBOI'O BEKTOpaA 3JIEKTPOHA B KpHUCTaLIE.

47.  Ywucno pa3nuyHbIX SHEPreTUYECKUX COCTOSHUI B pa3pelieHHON 30He KpUcTasa.

48.  Cs3b MEXIY UMITYJbCOM U JAJIMHOIN BOJHBI CBOOOIHOTO JIEKTPOHA, BOJIHOBOE YUCIIO.

49.  KBa3uuMmysbC ¥ 3HEPrusl JIEKTPOHA B MEPHOIMUYECKOM T0JI€ KpUCTALIA.

50.  OGocHOBaHHUE CYIIECTBOBAHMS 30HBI 3aIIPELICHHBIX YHEPT U Ha OCHOBE NMPHUOIMKEHHS CUIIBHO
CBSI3aHHBIX JIEKTPOHOB.

51.  DddekTuBHas Macca HIEKTPOHOB.

52.  DddexTuBHas Macca IBIPOK.

53.  30HHAad CTPYKTypa KPEMHHMSL.

54.  30HHas CTPYKTypa repMaHusl.

55. 30HHas1 CTPYKTYpa NPSIMO30HHBIX MOIYNPOBOIHUKOB (GaAs).

56.  LIMKIOTpOHHBII pe30HAHC.

57.  DkcnepuMeHTalbHOE ompenaeneHne >(PQPEeKTHBHON Macchl 3NIEKTpoHA (IBIPKH) METOAO0M
LUKIOTPOHHOTO PE30HAHCA.

58.  Meroa 3¢ deKTUBHON MacCHhI.

59.  Bogopononono6Hast MOsieNb IPUMECHBIX COCTOSIHUH.

60. Pacuer OHEPTryuu U paguyca 0p6I/ITBI QJICKTPOHA «MCJIKOTO>» NOHOPHOTO YPOBHS B TCpMaHNN.



61. [110THOCTH KBAaHTOBBIX COCTOSIHUN IIPU Napab0JINYECKON 3aBUCMOCTU SHEPTUH AIEKTPOHOB.

62.  [I10THOCTH KBAaHTOBBIX COCTOSHHI B OKPECTHOCTH JIHA 30HBI IPOBOAUMOCTH KPEMHHUSI.
63.  [I1OTHOCTH KBAaHTOBBIX COCTOSIHHI B OKPECTHOCTH JIHA 30HBI IPOBOAUMOCTH T€PMaHUSI.
64.  I[I1OTHOCTH KBAaHTOBBIX COCTOSHHI B OKPECTHOCTH BEPIIMHBI BAJICHTHOM 30HBI KPEMHHUSL.
65.  [I10THOCTH KBAaHTOBBIX COCTOSHHI B OKPECTHOCTH BEPUIMHBI BAJICHTHOM 30HBI T€pPMaHUsI.
66.  KoHmeHTtpamus 37eKTPOHOB B OKPECTHOCTH JHA 30HBI IIPOBOAUMOCTH.

67.  Konnenrtpauus AbIPOK B OKPECTHOCTH BEPIIMHBI BAJICHTHOW 30HBI.

4.2 @D oHJ 01IEHOYHBIX CpeacTB AJisl MIPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallum.
BOl'lpOCbI AJIS MOATOTOBKH K 3K3aMEHY IO JTUCHUIIJINHE
«PuU3uKa 1 TEXHHUKA IMOJYIIPOBOAHHUKOB»:

1. DneKTpoHHass KOHPUTYpAIHs BHEITHUX 000JI0UEK aTOMOB U THIIbI CHJT CBSI3H B TBEPABIX
Tenax. BaH-nep-BaanbcoBa, HOHHAS M KOBAJIEHTHAsI CBSI3b.

2. KommnekcHas ausnexTpuyeckas MpOHUIIAEMOCTb, [TOKa3aTeab MpeaoMIIeHus, Kodpdu-
IIUEHT OoTpaxkeHus, kodhdumueHT nornomenus. CBsi3b MeXaAy HUMU U cooTHomeHus: Kpamepca—
Kponwnra.

3. Pannannonnbie nedekThl U UX BIUSHUE HA DJIEKTPUYECKUE U PEKOMOWHAIIMOHHBIE Xa-
PaKTEPUCTUKH TIOJTYIPOBOTHUKOB.

4, CTpyKTypbl BaXKHEUIINX MOJYIPOBOJHUKOB — 3JIEMEHTOB A", AV 1 coenunennii -
nos A"BY, A'BY "AIVBV!

S5. Mex3onnbIe Tiepexoabl. Kpail cOOCTBEHHOTO TOTJIOMICHUS B CIIydae MPSIMBIX U HEMpPs-
MBIX, Pa3pEUIEHHBIX U 3alpelIeHHbIX EPEX0I0B. DKCUTOHHOE MOTJIONIEHUE U U3Ty4YeHHUE.

6. Merto1bl BIpaninBanus 00bEMHBIX MOHOKPHUCTAJUIOB U3 KHUJIKOW U ra30Boil ¢a3s.

7. CumMeTpusi KpUCTaUIOB. TpaHCIHALIMOHHAS CUMMETPHSI KPUCTAJUIOB. DJ€MEHTapHas
sueiika. [IpumutuBHag sueiika. Adeitka Burnepa—3eiitua. Pemerka bpase.

8. MeTtopl BBIpAIIMBAHUS SMUTAKCUANBHBIX IJICHOK (SMUTAKCUS W3 KUIKOM M ra3oBOi
hazmi)..

9. Toueunsie pamuanoHHble aAederThl. OOJACTH CKOTUICHHS PaJUallMOHHBIX Je(EKTOB.
[TaccuBanust paguanMoOHHBIX A€(EKTOB.

10. XuMuUeckasi pupoJa M JIEKTPOHHBIE CBOMCTBA mpuMeceil. TodeuHble, JTUHEHHBIE U
JBYMEpHBIE JE(PEKTHI.

11.  IlornomeHue cBeta Ha CBOOOAHBIX HOCUTENSAX 3apsa.

12. OO6pa3oBaHue MPOCTHIX PAAMALUOHHBIX NehEeKTOB. BnusHue >HEpruu MEepBUYHO CMe-

IIICHHOT'O aToMa Ha KOJUYECTBO MPOCTHIX jJedekToB. JInHeHHas MIOTHOCTh MPOCTHIX PaHMAIlMOHHBIX
neheKToB.

13.  Kunernueckue k03(pHuiueHTs — IpOBOAMMOCTb, TOCTOsIHHAS XoJuia u Tepmo-O/1C.

14.  IlpumecHOe NOTJIOMIEHUE CBETA B MIPSIMO30HHBIX M HENPSMO30HHBIX ITOIYITPOBOTHHKAX.
MexnpumMecHast U3JrydarenbHas peKOMOMHAIMSA. DKCUTOHBI, CBA3aHHbIE HA IPUMECHBIX LIEHTPAX.

15.  Onruyeckue sBJIEHUS B CTPYKTypax ¢ KBAaHTOBBIMHU SIMaMH, IpaBujia 0TOOpa Ui MEX-
30HHBIX M BHYTPH30HHBIX IEPEX0/I0B. MEK30HHOE MOTJIONICHUE U M3TydaTeIbHas PEeKOMOMHALIHS .

16.  MouekynspHo-JIydeBas SUTAKCUs. MeTalIopraHuuecKas SUTaKCHsL.

17.  Onrudyeckue siBieHUs BO BHEWHHX NoJsaX. Dpdext Opanua-Kenapima. Spdext TTok-
kenbca. D ekt bypureitna-Mocca. Dddexts Dapanes u Doiirra.

18.  DnekTpoHHBIE COCTOSIHHS B CHJIBHOJETMPOBAHHBIX MOJYIPOBOJAHUKAX. DIIEKTPOHHBIE
COCTOSIHUSL B HEYIIOPSAJOUCHHBIX NOJTYIPOBOHUKAX U TUIIICKTPUKAX.

19.  Meto/bl JeTMpOBaHUS NOTYIPOBOIHUKOB.

20.  IlpumecHas u coOcTBeHHas (OTOMPOBOAMMOCTb. BiusHue mpuiMnaHus HEpaBHOBEC-
HBIX HOCHUTENEH 3apsiia Ha (POTONMPOBOAMMOCTb. OnTHYecKas nepe3apsiika JOKaIbHBIX YPOBHEH.

21.  DJeKTPOHBI U JBIPKH KaK dJIeMEHTapHble BO30YX/I€HUS] MHOTOJIEKTPOHHON CUCTEMBI B

TMOJIYITPOBOAHUKE. IIna3zma HOCHTeNIEH 3apsiaa B TBEPAOM TCIIC. OKCUTOHEI. HOJ'I}IpI/ITOHBI. HOHSIpOHBI.
22. Metoasl ONpCACIICHUA IIUPUHBL SaHpCHlCHHOﬁ 30HBI.



23.  AmopdHuble U CTeKI000pa3Hble MOJYIPOBOAHUKUA. CTPyKTypa aTOMHON MaTpUIlbl He-
KPUCTANTUYECKUX MOJIYIIPOBOAHUKOB. | HIpHpOBaHHBIE aMOPQHBIE MMOJTYITPOBOHUKH.

24.  OcobeHHOCTH (HOTORIEKTPUUYECKUX SIBICHUH B CHIBHO JIETUPOBAHHBIX M KOMIIEHCH PO-
BaHHBIX MOJIYIIPOBOJHUKAX.

25.  Meroabl onpeaeneHus MOIBMKHOCTH U KOHIIEHTPALUU CBOOOJHBIX HOCUTEIEH.

26.  TepmoctumynupoBaHHas TPOBOAMMOCTh. DoTopazorpeB Hocutenedl 3apsga. Poro-
AIIEKTPOMArHUTHBIN 3()(HeKT.

27.  TammoBckue ypoBHU. CKOPOCTH MOBEPXHOCTHOM PEKOMOMHAIINY.

28.  Meroapl orpeesieH!s] BpeMEHH )KM3HU HEOCHOBHBIX HOCUTEINEH, KOHIIEHTPAIIH U TITy-
OWHEBI 3aJIeTaHusl YPOBHEH MPUMECeH U JePEKTOB.

29.  OcCoOEHHOCTH AJIEKTPOHHOTO YHEPTeTUYECKOTO CIIEKTpa HEYHMOPSIOYCHHBIX MOIYIPO-
BOJHUKOB. [lTOTHOCTH cocTostHMi. JIokanu3anus 3MeKTPOHHbBIX cocTosiHUM. [llens moaBMKHO CTH.

30.  ®oTO31C HA HEOTHOPOJAHOCTSAX COCTABA.

31. BouHOBas (QyHKIHS SIIEKTpOHA B TEPHOIMUYECKOM Toje Kpuctauia. Teopema bioxa.
3oHa bpuitosHa. DHepreTuuecKue 30Hbl.

32.  JlermpoBaHHE HEKPUCTAJUIMIECKHUX MTOIYIIPOBOIHUKOB.

33.  Hcnonp3oBaHue sHEprHH (POTOPA3OTPETHIX IEKTPOHOB U TIOBEPXHOCTHBIX MJIA3MOHOB B
(hOTORTIEKTPUUECKUX TTPEOOpa30BaTEIIAX.

34. 3aKOHBI IUCIIEPCUN JUISl BaXKHEHIINX MOJIYIPOBOAHHUKOB. M3039HepreTnueckre noBepx-
Hoctu. Tenzop oopatHoit rddexkTruBHOM Macchl. [ImoTHOCTH cocTosiHui. Ocobennoctn Ban-Xoga.

35.  MexaHu3MBbl MEpEeHOCAa HOCHTENEH 3apsia B HEKPUCTALTHUECKUX IMOJIYIPOBOIHHUKAX.
[IpppKKOBast MPOBOAMMOCTB. 3aKOH MoTTa.

36.  Monaemu GOTOITEKTPUICCKUX TTPEOOpa3oBaTEICH.

37.  YpaBHEHHMs JBWIKEHHUS JIEKTPOHOB M JBIPOK BO BHEMTHUX MOJIAX. MeTos ahdheKTHBHON
Macchl. [IBMKeHHe JIeKTPOHOB U ABIPOK B AIEKTPUUYECKOM U MarHUTHOM MOJISIX.

38. CrekTpbl ONTUYECKOTO MOTJIOMIEHHUSI HEKpHUCTANIMUECKuX marepuainoB. [IpaBumo Yp-
Oaxa.

39.  I'enepanroHHO-PEKOMOMHAIIMOHHBIE MEXaHU3MBI B P-N U TeTEpOIIepeXxoax.

40.  VYpoBHH 3HEpPruu, co3/aBaeMble MPUMECHBIMU LIEHTPAMHU B MOJYMPOBOJHUKAX. [JOHOPBI
U akuenTopsl. Menkue u riryookue ypoBHU. Bogopoaonono6Hbie mpuMecHbie EHTPHI.

41.  Hecrauuonapusie mpoueccsl. Onpeaenenue apeidoBoil MOABUKHOCTU 110 U3MEPEHUAM
BpeMeHH IpoJieTa. JucnepcnoHHbIN epeHoc.

42.  JIuddy3nonHsii u apeidoBbii MeXaHU3MBI TPAaHCIOPTa (POTOTCHEPUPOBAHHBIX HOCH-
TeJen 3apsa.

43.  Omnpeneneaue >PGEKTUBHBIX MacC W3 ITUKIOTPOHHOTO (IMaMarHUTHOTO) pPE30HAHCA.
CBs13b 30HHOM CTPYKTYpBI C ONTHYECKUMH CBOMCTBAMHU MOIYIIPOBOJHHKA.

44.  BausHUe BHEUIHUX BO3JCHCTBUN HAa CBOMCTBA HEKPUCTAJUIMYECKUX MOJIYIPOBOJIHUKOB.
MeTtacTaOuibHbIE COCTOSTHUSL.

45.  dororeHepanus MEKTPOHHO-ABIPOYHBIX Map. CHekTpaibHasi YyBCTBUTEIBHOCTH POTO-
AIIEKTPUYECKUX MTpeoOpa3oBareneii.

46.  OyHKUUA paclpeleseHus IeKTpoHOB. KOHIIEHTpalus 37eKTPOHOB U JIBIPOK B 30HAX,
s eKxTHBHAas MIOTHOCTh cocTosiHUM. [1onoxeHue yposHs depmu.

47.  Pa3mepHoe kBaHTOBaHME. [I[ByMepHble M KBa3UIABYMEpPHBIE 3JIEKTPOHHBIE CHUCTEMBI.
KoHTpa- 1 koBapuaHTHbIE KOMIIO3UIIMOHHBIE CBEPXPELIETKH, CBEPXPEIIETKU JIETUPOBAHMUS.

48.  TepmoctumynupoBaHHbIE 3P HEKTH B (POTOIIEKTPUUECKUX TPeoOpa3oBaTesx.

49.  KoHueHTpauuu 3JeKTPOHOB U JIBIPOK HA JIOKAIBHBIX YPOBHAX. DaKTOPHI BHIPOXKICHHS
MPUMECHBIX COCTOSIHUNA. MHOT03apsAHbIE IPUMECHBIE IICHTPBHI.

50.  KBanrtoBble HUTH. KBaHTOBBIE TOUKHM. DHEPreTMYECKUN CHEKTP SJIEKTPOHOB U IUIOT-
HOCTb COCTOSIHUHM B 9THX CHCTEMaXx.

51.  Twumnsl pOTOAIEKTPUUECKHUX MPeoOpa3oBaTesiel, UX MPEUMYIIECTBAa U HEJOCTATKH.

52.  JlpeiidoBas ckopocTb, ApeiioBas n XOJUIOBCKas MOABWKHOCTH, Gakrop Xosuta. [pei-

¢osblit 1 P Py3noHHbI ToK. CooTHOLIEHHE DUHIITEHHA.



53. DKCUTOHBI B KBaHTOBBIX SIMaX, KBaHTOBO-pa3MepHbIi a¢ ekt llTtapka.

54.  Pe3oHaHCHOE TYHHEIHpPOBAaHHE B JIBYXOapbepHOW TETEPOCTPYKTYpE U PE30HAHCHO-
TYHHENIBbHBIN r0oA. ONTHYeCKUd MOIYIATOP HAa OCHOBE KBAaHTOBO-pa3MepHOTo 3¢ ¢ekra Illtapka.

55.  MexaHu3Mbl paccestHUsl HOCUTENEH 3apsiia B HeUJealbHOU peuleTke. BzaumonelictBue
HOCHUTEJIEH 3apsjia ¢ aKyCTUYECKHMMH U ONTHYECKUMHU (POHOHAMH, 3apsSIKEHHBIMA U HEUTPaJIbHBIMH
MIPUMECSIMH.

56.  DrexTpuYecKkue W raJbBaHOMArHUTHBIC SBJICHUS B JBYMEPHBIX CTpPYKTypax. Dddexr
[IyonukoBa-ne ["aaza. Obmiee npeacraBieHue o KBanToBoM 3 dekre Xoma.

o7. [ToBepXHOCTHBIE COCTOSIHHSI M NIOBEPXHOCTHBIE 30HBI. VICKpHBIIEHME 30H, pacrpenene-
HUE 3apsjia U IoTeHIMana BOim3u noBepxHoctH. [loBepxHOCcTHAS pekoMOUHAIHSA. DPPEKT MOJIs.

58.  T'opsume snexrponbl. OTpunarensHas auddepeHuanbaas IpoBOIUMOCTh. DIIeKTpUYe-
CKHE HEYCTOMYUBOCTH; DJCKTPUIECKUE TOMEHBI U TOKOBBIC IITHYPHI.

59.  BousbprammnepHas XxapakTepUCTHKa p-n mepexona. [Ipubopsl ¢ ncnoiap30BaHuEM p-n Tie-
PEXO/0B.

60. T'erepoTpaH3uCTOp C ABYMEpPHBIM 3JeKTpOoHHBIM TazoM (HEMT). I'eteposazeps! Ha oc-
HOBC CTPYKTYP C KBAHTOBBIMH IMaMU N KBAHTOBBIMU TOYKAMMU.

61. T'enepamus W peKOMOHWHAIUS HEPAaBHOBECHBIX HoOcuTenel 3apsina. KBasmpaBHOBecwHe,
kBa3nypoBHU Depmu. YpaBHEeHUE KHHETUKU pekoMOnHanuu. Bpemena xu3zau. ®oTonpoBOIUMOCTb.

62. Tynuensnbiid quoa. Juon I'anna. bunonsgpueiii Tpanzuctop. Tupuctop.

63. T'erepomepexombl. JHEPreTHUECKUE TUArPaMMEBI TeTEpOTepexo10B. Bapu3oHHbIE TOTY-
MIPOBO/THHUKH.

64. W3nydarenbHast u Oe3bI3nydarenbHas pekoMOuHanus. Mex3oHHas pekoMOuHarus. Pe-
KOMOHMHAIMS yepe3 ypoBHU npumece u aedextos. LlenTpol npununanus. Oxe-peKkoMOrHaIIHsL.

65.  DHepreruueckas auarpamMma CTPYKTYPbl MeTauI-AUdJIEKTPUK-oaynpoBoaauk (MIIT).
[Tonessie Tpanzuctopsl Ha M/IIT-cTpykTypax. [Ipubopsl ¢ 3apsI0BOii CBA3BIO.

66. Cseroauoabl M TMOJYNPOBOJAHUKOBBIE Ja3epbl. MHKEKIIMOHHBIE Jla3ephl HAa OCHOBE
JIBOMHOM reTepOCTPYKTYPHI.

67.  IlpocTpaHCTBEHHO HEOJHOPOJHBIC HEPABHOBECHBIE PACIPEICICHNUs HOCUTENEH 3apsiaa.
AmOunonspaas quddys3ust. Dddekr embepa. Inuna auddy3nn HepaBHOBECHBIX HOCUTENEH 3apsia.

68.  IllymbI B MOTYyIPOBOIHUKOBBIX TPHOOpaX.

69.  Dmuepreruueckas auarpamma p-n nepexoja. MHxekuus HEOCHOBHBIX HOCHUTENEH 3apsaa
B p-n epexo/ie.

70.  KoHTakT MeTayI-noiaynpoBoAHUK. OboraieHHble, 00eTHEHHbIE U MHBEPCUOHHBIE CIIOU
MIPOCTPAHCTBEHHOTO 3apsiia BOIM3M KOHTakTa. BonbT-amnepHas xapakrepuctuka 6apbepa HoTTku.

71.  ®otosnementsl u poroanoapl. CrekTpaiabHasi UyBCTBUTEIBHOCTh U OOHAPYKUTEIIbHAS
crocoOHOCTh. [1oMynpOBOJHUKOBBIE AETEKTOPHI SACPHBIX U3TYUCHUH.

72.  ®otosnekrpuyeckue npeodpazoparenu, KIIJ[ npeobpazoBanus.

73.  Meroapl BeIpaliuBaHus 00bEMHBIX MOHOKPUCTAIIJIOB U3 KUAKOM U ra30oBoi (as.

74.  Dyskuus pacnpeneneHus MeKTpoHOB. KoHIIEHTpalus 3eKTPOHOB U JIBIPOK B 30HAX,
s¢deKkTUBHAS TNIOTHOCTh COCTOSTHUM.

75.  DuHepreTudeckas auarpaMmma p-nh rnepexoja. MHeKius HSOCHOBHBIX HOCHUTENEH 3apsiia
B p-N IEPEXOJIE.

76.  Pe3oHaHCHBIE SBICHUS B MATHUTHOM TIOJIE.

77.  SIMP B noiaynpoBOJHHKAX.
78.  SIKP B mosynmpoBOIHUKAX.



Oo0pa3sen 3K3aMeHALIMOHHOT0 O1JIeTa

denepanbHOE rOCyIapCTBEHHOE OI0DKETHOE 00pa30BaTEeIbHOE YUPEKICHHE BBICILIETO 00pa30BaHUs
Ky0anckmii rocyiapcTBeHHbI YHHBEPCUTET
Kadenpa reopernueckoit pu3nku U KOMITBIOTEPHBIX TEXHOJIOTHIA
2018-2019 yu.rox

I[I/ICIII/IHJII/IHa «Du3nKa 1 TEXHUKA MOJYIIPOBOAHUKOB»

3K3AMEHAIIMOHHBINA BUJIET Nel
1. DnexTtpoHHas KOH(UTypaIys BHEITHUX 000JI0YEK aTOMOB W THUIIBI CHJI CBS3U B TBEPJIBIX
Tenax. Ban-nep-BaanbcoBa, MOHHAs U KOBAJIGHTHAs! CBSI3b.
SAKP B nosrynnpoBOTHUKAX.
3. BeramcnuTh COOCTBEHHYIO KOHIIEHTpPAIMIO HOCHUTENeH 3apsga B kpemaun mpu T=300K,
ecJIi IIMpHHA ero 3ampelieHHoi 30861 Eg=1,12eB, a appexTrBHBIE Macchl HOcuTenel 3a-
psima mp=1,05mg, mp=0,56mg, rme Mo — Macca CBOOOIHOTO AIEKTPOHA.

N

3aB. kadenpoit
TEOPEeTUUECKON (PUZUKH
Y KOMITBIOTEPHBIX TEXHOJIOTUI Hcaes B.A.

O1eHOYHBIE CPEICTBA Uil MHBAIUAOB W JIUI] C OTPAHWYCHHBIMUA BO3MOXXHOCTSIMH 3JIOPOBBSI
BBIOMPAIOTCS C YYETOM UX WHIUBUAYAIBHBIX TICUXO(U3HUIECKIX 0COOCHHOCTEH.

— TpU HEOOXOJMMOCTH WHBAIMAAM W JIMIAM C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBS
MPEOCTABIISIETCS IOTIOTHUTENILHOE BPEMsI TSl TIOATOTOBKU OTBETA HA SK3aMCHE;

— TIPH TMPOBEJICHUH MPOLIEAYPHI OLICHUBAHHS PE3yJIbTATOB 00YUCHHsI MHBAIUIOB U JIUI] C OTpa-
HUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS IPEIYCMATPUBACTCS UCIOJIH30BAHUE TEXHUYECKHX CPEJICTB,
HEOOXOIMMBIX MM B CBSI3U C UX WHAWBHIYaTbHBIMH OCOOCHHOCTSMU,;

— TIPU HEOOXOIUMOCTH IS OOYUYAIOIIUXCSI ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS M M H-
BaJIMJIOB IPOIIEypa OICHUBAHUS PE3YIbTaTOB OOYYEHUS 1O AUCIUILUIMHE MOKET IMPOBOJUTHCS B He-
CKOJIBKO 3TarloB.

[Iponienypa oneHUBaHHUS PE3yIbTATOB OOYYECHHUsS WHBAIHMJOB W JIMI] C OTPAaHHUYCHHBIMH BO3-
MO>KHOCTSIMH 37I0POBBSI TI0 AUCIUILIMHE (MOJIYIIO) MPEeyCMaTPUBAET MpelocTaBiIeHre HHpopMaImu B
dbopmax, alanTUPOBAHHBIX K OTPAHUYCHUSM HX 370POBbSI U BOCIPUATHS HHPOPM AlTUH:

J1J1s1 JIAT] C HApYIICHUSIMUA 3PCHHSL:

— B 1e4YaTHOM (opMe yBeTMYeHHBIM MIPUDTOM,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JIAI] C HApYIICHUSIMH CITyXa!

— B [IeYaTHOU (opme,

— B JopMe PIIEKTPOHHOTO IOKYMEHTA.

J5is 11 ¢ HapyIIeHUsIMH OTIOPHO-BUTATENIFHOTO anmnapara:

— B 1eyatHoi ¢opme,

— B (popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN MepedeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTU OT KOHTHHTEHTa 00ydJaro-
TIAXCSL.

5. IlepeyeHb OCHOBHOH W [IONOJHHUTEJbHOH y4eOHOH JHMTEPATypbl, HEOOXOAMMOM IS
OCBOCHUS TUCHMILINHBI (MOTYJIs1)

5.1 OcHoBHast IMTepaTypa:

1. Hlanumora K.B. ®@usuka nosynpooanukoB: yuyeonuk / K.B. [llanumona. - Uzn. 4-e,
ctep. - CII6. [u np.] : Jlans, 2010. - 392 c.



2. Pam6umu, H.I'. CtpykTypa u cBoiicTBa HaHOpa3MepHBIX 0Opa3oBanuii [Tekcr] : peanuu
CEeroIHSAIIHEH HAaHOTEXHOJIOTHH : [yueOHoe nocodue] / H.I'. Pam6umu . - lonronpynusiii : UHTEMIEKT,
2011. - 375 c.

5.2 JlonosiHUTe/IbLHAS JIUTEpaTypa:

1. [lerpos, FO.B. OcHOBBI (QU3UKH KOHIEHCUPOBAHHOIO COCTOSHHUA: [yueOHOe mocolue]
/FO. B. Ilerpos -Honronpynnsrii: Maremnekr, 2013. — 213 c.

2. Mopo30B, A.. DneMeHThl COBpEMEHHON (PU3UKH TBEPIOTO Tela: [yueOHoe mocodue] /
AWM. Mopo3os. - lonronpyansrii : Uatemnekr, 2015. — 213 c.

3. Tumogees, B.b. Ontuueckasi crieKTpocKonusi 00bEMHBIX TTOJIYPOBOJHUKOB U HAHOCTPYK-
Typ [DnexTpoHHsbIii pecype] : yued. mocodbue — Dnextpon. gaH. — Cankr-IlerepOypr : Jlans, 2015. — 512
c. — Pexxum mocryna: https://e.lanbook.com/book/56612.

5.3. [lepuoguyeckue U3IaAHUA:

1. ®usuka 1 TEXHUKA TOJYITPOBOIHUKOB.

2. ®u3nKa TBEpAOro Tena.

3. [NoBepxHOCTB. PEHTreHOBCKME CHHXPOTPOHHBIE U HEUTPOHHBIE HCCIIEIOBAHUS

6. Ilepevyennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH «HTEepHeT», He-
00X0IMMBIX VISl OCBOCHUSA TUCHUILIHHBI (MO1YJIfA)

Ne

CcpuiKa Ilosscuenue
/11

BOOK.ru — snextponnas o6undnuoreunas cucrema (9bC)
COBPEMEHHOU y4eOHOW U HAYIHOU JTUTEPATYPHI.
bubmnoreka BOOK.ru conepXuT akTyaqbHYIO JTUTEPATYPY
[0 BCEM OTpaC/IIM 3HAHHM, KOJUIEKIIUS TOIMOJHAETCS AJIeK-
TPOHHBIMHM KHUTaMU paHblIIe U3aHUS NI€YaTHON BEpCUU.
AHOYKC.py — 2JIEKTpOHHAs: OMOIMOTEYHAs CUCTEMA yueOHOM
http://www.ibooks.ru U HAay4yHOM JMTEpaTypbl. B 3ICKTPOHHYIO KOJUIIEKIIHIO
BKJIIOYEHBI COBPEMEHHBIE YUYEOHHKU M MOCOOUSI BEIyLIUX
uznatensctB Poccum.

[Tnarpopma ScienceDirect obGecreurBaeT BCECTOPOHHUI
OXBAT JINTEPATYphl U3 BceX oOyacTell HaAyKu, MPe0CTaBIIAL
noctyn k 6onee yem 2500 HauMeHOBaHUMN KYpHAOB U 00-
nee 11000 kHUT U3 KOJUIEKLIMH U3aTeNIbCTBA «DIb3EBUPY, a
http://www.sciencedirect.com| Tak)ke OTPOMHOMY YHCIY J>KYPHAJIOB, OIMYOJHKOBAHHBIX
MPECTHKHBIMU HaydyHbIMU cooOmiecTBamu. [lonmHoTekcToBas
0aza nmanHbIX ScienceDirect sBisieTCS HEMPeB30UIEHHBIM
HNuTepHeT-pecypcoM HaAyYHO-TEXHUYECKON M MEIUIIUHCKOM
uHGOpPMAIIUU U CONEPKUT 25% MHUPOBOTO PBIHKA HAYYHBIX
nyOJIUKaIuii.

ba3za mgannbpIX Scopus uHAekcupyetr Oojee 18 Thic. HauMe-
HOBaHMWI J>KypHAJIOB OT 5 TBIC. MEXKIyHApPOIHBIX H37a-
TEJIbCTB, BKIIouast 0osiee 300 poccuiiCKuX KypHaJIOB.
HenpeB3oiinenHas moanepkka B MOUCKE HAaydyHBIX MyOiu-
http://www.scopus.com Kalluii ¥ TPeJOCTaBICHUH CCBhIJIOK Ha BCE BBIIEAITNE pede-
patbl U3 OOIIUPHOTO 00BEMa JOCTYIHBIX CTATEH.
Bo3MokHOCTB NOTy4eHus: HH(GOPMAIIUK O TOM, CKOJIBKO pa3
CCBUIAJIMCh JIpyTUe aBTOpbl Ha MHTEpecyrollyto Bac craTsio,
IPEOCTaBIIAETCS CIUCOK 3TUX cTaTeid. OTCieXUBaHUE CBO-
uX MyOIMKanuil C MOMOIIBIO aBTOPCKUX Mpoduieil, a Tak

http://www.book.ru



http://www.book.ru/
http://www.scopus.com/

e paboThl CBOMX COABTOPOB U COMEPHUKOB.
http://www.scirus.com Scirus — GecruiaTHas IOMCKOBAs CHCTEMa JUIsl TOMCKa Hay4-
HOM HHpOpPMAIUH.

Hayunas snextponnas 6ubnmoreka (HOB) comepxut mos-
6. http://www.elibrary.ru HOTEKCTOBBIE BEPCHM HAyYHBIX HW3JAHUN BEIYIIUX 3apy-
0CKHBIX M OTCUYCCTBEHHBIX U3/1aTEIIbCTB.

«OnexTpoHHas OubimoTeka amccepranmity Poccuiickoit
l'ocynapcreennoit bubmmoreku (PI'b) B Hacrosimee Bpems
7. http://diss.rsl.ru cogepxut 6osee 400 000 MOHBIX TEKCTOB HarOOJIEE YacTO
3alpallluBacMbIX YUTATEIAMU Auccepranuil. ExeronHoe
orudpossiBanue ot 25000 1o 30000 muccepranuii.

8. http://moodle.kubsu.ru Cpeza MOIYJIBHOTO TUHAMHYECKOTO O0yUIeHUs

7. MeToauveckne yKa3aHus Uil 00y4aIOUUXCS 110 OCBOEHUIO U CHUIIMHBI (MOIYJIA)

CamocrosiTesibHasi padoTa aclupaHTOB NMPOBOIUTCS B (POpME U3YyUEHHS OTIEIbHBIX TEOPETH-
YECKUX BOIPOCOB IO MPejIaraeMoil JINTepaType U CaMOCTOSITEIILHOTO PEIICHUS 3a1a4 C JTATbHSUITUM
uX pa300poM WK 00CYX/IEHHEM Ha ayAUTOPHBIX 3aHIATUSIX. Bo Bpemsi caMoCTOATENbHON MOATOTOBKH
oOydJarorrecs: 00ecTieYeHbl TOCTYNOM K 06a3aM JaHHBIX U OMOTHOTEUHBIM (DOHIAM U JOCTYIIOM K CETH
HuTtepner.

Ha camocrositenpHyt0 paboTy acnupanToB oTBOAUTCS Oojiee S0% BpemMeHU OT 00IIel Tpy10-
€MKOCTHU OUCIHUIIJINHBI. COHpOBO)K)IeHI/Ie CaMOCTOSTEIILHON pa6OTI)I ACIIMPaHTOB OPraHW30BaHO B
cnenyromux Gopmax:

- 10 UTOTaM BBITIOJIHEHHSI 3TOH pabOThl aCIUPAHT COCTABISAET OTYET, B KOTOPOM OOOCHOBBIBAET
JNOCTHKEHHE KOMITETEHINH. 3aluTa IpoeKTa MPOUCXOAUT Ha Ja00paTOPHBIX 3aHATHUSAX.

- BBINIOJIHEHUE KOHTPOJIBHBIX 33JaHUI B BHUJI€ KOJUIOKBUYMA.

KoHncynbTanuu, opraHu3oBaHHbIe 7Sl Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IIPU CaMOCTOSI-
TEJIHHOM M3YYEHUU PA3/AeIOB AUCHUIUIHHBL.

8. Ilepeyenbr HMH(POPMANMOHHBIX TEXHOJOITHMH, HCHOJb3yeMbIX INPH OCYIIECTBJIEHUHU
00pa30BaTeJIbLHOI0 NMPOLECCa MO AUCIHUILIMHE (MOLYJIIO).

8.1 Ilepeyenb MHGOPMANUOHHBIX TEXHOJIOTHIA.

He npenycmoTpeHo.

8.2 IlepeyeHb HEOOXOAUMOI0 MPOTPAMMHOI0 O0ecTeYeHUsl.

[IporpamMHBIii IPOIYKT JloroBop/nuieH3us
Omnepanmonnas cuctema MS Windows 8, 10 Ne73-ADD/223-D3/2018 Cornamiexnue
Microsoft ESS 72569510 ot 06.11.2018
WurerpupoBannoe odpucHoe npuinoxxkenue MS | No73—-AD®D/223-D3/2018 Cornaiienue
Office Professional Plus Microsoft ESS 72569510 ot 06.11.2018

8.3 Ilepeyenb NHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM:

1.  DnextponHas OubanoreuHas cucrema "YHusepcurerckas oubnuoreka ONLINE" [Dnek-
TpOHHBIHN pecypc] — Pexxum pocrymna: http://biblioclub.ru.
2.  DnekTpoHHas OuOIMOTeYHast cuctema uzaarenbcTBa "Jlanp" [DHeKTpoHHBIN pecype] —

Pexxum noctyna: http://e.lanbook.com.
3.  Dnexrponnas 6ubnnoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru).


http://www.scirus.com/
http://www.elibrary.ru/
http://diss.rsl.ru/
http://moodle.kubsu.ru/

9. MaTepHaJ’ILHO-TeXHI/I'{eCKaﬂ 6333, H606XOHI/IM3H AJIsT OCYIECTBJICHUA 06p330BaTeJ’Ib-

HOI'0 Impouecca 1mo 1MCumIinie (MOJIy.]'[lO).

Ne

Bun pabor

MaTepI/IaHBHO'TGXHH‘-IeCKOG obOecrieueHue JHUCIHHITIINHBI
N OCHAIICHHOCTH

1.

JleKMoHHbBIE 3aHATUS

VYyeOHas ayauTopus Ui IPOBEACHUS 3aHATUHN JTEKIIMOHHOTO
THUIIA; OCHAIIEHHOCTh: KOMIUIEKT Y4eOHOW Mebenu; IocKa
yueOHasi MarHUTHO-MapKepHasi; KOMIUIEKT rjakaToB «Teo-
pus rpynin», «Pu3ndecKkue CBOUCTBA KPUCTAILIIOBY;
KoMIIbloTepHOE ocHaieHue [I19BM — 4 mir.

350040 r. Kpacnonap, yi. CraBpomnosnbckas, 149, Ne320C

JlaGopatopHbie 3aHITHUS

VYyeOHast ayauTopus JUlsl MPOBEAEHUS 3aHATUIN J1labopatop-
Horo tuna «JlabopaTopusi ”HPOPMAIIMOHHBIX CUCTEM B TEX-
HUKE U TEXHOJIOTHAX)»; OCHAILEHUE: KOMIUIEKT y4eOHO! Me-
Oenu; 1ocka yueOHasi MAarHUTHO-MapKepHas; KOMIIbIOTepHast
TE€XHUKa ¢ mojkiodeHreM k cetu "HUntepuer": [I9BM 15
wT.; M3Mepurens mapamerpoB noiynpoBogaukos MIITIII-
01 Ne000001316156; Cnekrpodotomerp CD-256YBU
Ne000001316184; CrnekrpodotomeTp C®D-256bUK
Ne000001316185; Iudposoit ocmmuiorpad GDS-71102
Ne130051316104; Ocuustorpad GOS-6031
Nel130051316104;  Temepatop  curnamoB  [4-221/1
Ne 130051316117; Bosnbrmerp B7-72 Ne 130051316108;
Kommekc cniekrpanbabiii KCBY Ne 130061305438350040
r. Kpacnomap, yn. CtaBponosibekas, 149, Ne 132C

I'pynnoBsie (MHAUBUAY-
albHbIE) KOHCYJIbTALUN

Aynutopun TUIS MIPOBEACHUS IPYIIIOBBIX u
VMHAMBUAYAJTBHBIX KOHCYIIBTAIMI; OCHAIIEHHOCTh: KOMILIEKT
yaeOHol wmebenu ¢ yueOueiMu [IDOBM; 1 TIDBM
aJMUHHCTpaTopa (MpemnojaBareibCckuil); aocka ydeOHas
MarHUTHO-MapKepHast

350040 r. Kpacuonap, yn. CraBponosbckas, 149, No 212C,
207C

Texymmi KOHTPOJIb,
MPOMEXyTOUHas  aTTe-
CTaIus

VYyeOHast aynuTopus JUIsl IPOBEACHUS TEKYIIETO KOHTPOJIS U
MPOMEXYTOUHOM aTTecTali; OCHAIICHHOCTh: KOMILIEKT
yuebHOM MeOenu; Jocka y4deOHas MarHUTHO-MapKepHas;
KOMIUIEKT miakaToB «Teopus rpynm», «Puznueckue cBOU-
CTBa KPUCTAILIOBY;

KomImbloTepHOe ocHamieHue [I19BM — 4 mit.

350040 r. Kpacnonap, yi. CraBponosbckas, 149, Ne320C

CamocTosiTenbHas pado-
Ta

[Tomemienue a1 caMOCTOATENBHON PabOThI; OCHALIEHHOCTD:
KOMIUIEKT YueOHOHl MeOen, KOMIbIOTEPHOE OCHAIIEHUE
[I9BM c BO3MOXXHOCTBIO NOJKIIOYEHMsI K ceTu «MHTep-
HET», IPOrpaMMOM JKPAHHOIO YBEIMYEHHUS U JOCTYIIOM B
IEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEy
YHHUBEpPCUTETA

350040 r. Kpacnonap, ya. Craspononbsckast, 149, Ne 208C




