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1. 1. llean ocBOeHUS AU CIUILIMHBI
Ienssmu ocBoeHUsT MUCHUTIIMHBI «COBpeMEHHBIC MPOOJIEMbl HAYKH M TPOU3BOJICTBA» SBISICTCS

O3HAKOMJICHHE CIIyIIATeNs] C KOMIUIEKCOM TEOPETHYECKUX M NMPAKTUYECKMX METOAOB aHAIW3a JUHa-
MUKHU Pa3BUTHs HAYKHd M TeXHUKU. OHA OTHOCUTCS K AUCHUIUIMHAM MarucTepCKoW MOATOTOBKH, (op-
MHUPYIOIIUM COBPEMEHHYIO TOYKY 3PEHMS Ha NPUOPUTETHBIC HAIPABICHUS PA3BUTUs, B YACTHOCTH
AJIEKTPOHMKH U CPEJICTBA peaN3aliy UJIeH MUKPO- U HAHODJIEKTPOHUKH.

B o6sacTu BocniuTaHus TUYHOCTH LIETbIO MOJATOTOBKH 110 JAHHOM JAUCHUILTUHE sBJsieTcs: (hopMu-
POBAaHME COLMAJIBHO-IMYHOCTHBIX KadeCTB CTYACHTOB: LEJICYCTPEMJICHHOCTH, OPraHM30BAHHOCTH,
TPYAOII00Us, OTBETCTBEHHOCTH, I'PaKJaHCTBEHHOCTH, KOMMYHUKAaTUBHOCTH, TOJIEPAHTHOCTH.

3agauu U3yYeHHUs JUCHHUIINHBI

IMOJIyYCHHEC 3HAaHUM 10 OCHOBHBIM HaIpaBJICHUAM Pa3BUTHUA JJICKTPOHUKH W HAHODJICKTPOHUKH, YME-
HUH MNPUMCHATH JaHHBIC 3HAHUA JIA CO3JaHHd HOBBIX TBECPAOTCIBbHLIX, B TOM YHCJIC HU3KOPA3SMEPHBIX
cpea 1pu MMpoOUu3BOACTBE JJICKTPOHHBIX YCTpOﬁCTB HOBOI'O IIOKOJCHH, OBJIaACHHUEC MCTOJaMM SKCIIC-
PUMCHTAJIBHOI'O UCCICAO0BAaHHA, CBEACHHUAMN O COBPECMCHHBIX TCXHOJIOTHAX U3rOTOBJICHUA yCTpOfICTB
HaHOJ3JICKTPOHUKH.

Ilepeyennb 3a1a4 npodeccuoHaTbHOM 1eATeIbHOCTH BbIMTYCKHUKOB:

Kon u Haumeno- |O6001meHHbie TpyaoBbie pynkuuu  Tpyaosbie pyHKIHH
BaHue npogeccu- Konx |HammeHnoBanue Yposens HaumenoBanue Kon 'YpoBeHb
OHAJILHOTO KBaJIH- (moaypo-
CTAaHIAPTA (puxanun BCHb)
KBaJIH-
uxanun
01.001 ITeparor |A [Memarorunyeckas nae- |6 Oo6menemarornyeckas A/01.6 |6
(memarormueckas SITCIBHOCTbD I10 ¢bynkius. O0ydeHue
JAeSITeJIbHOCTh B MIPOCKTHPOBAHHIO H [y ——— AJ026 6
JOIIKOJIBLHOM, peanuzanuu EATEIBHOCTE
Ha4YaJIbHOM 00- 00pa3zoBaTenbHOTO
meM, npoiiecca
OCHOBHOM 00- 00pa3oBaTeIbHBIX PasBuBaromas IA/03.6 6
mem, OpTraHHU3aIHIX JIeATEIIbHOCTD
CpeIHeM 001eM JIOIIKOJILHOTO,
o0pa3oBaHuMN) Ha4aJbHOTrO OOIIEro,
(BocmUTATEID, OCHOBHOT'0 OOIIIETO,
YUHUTEb) CpeIHETo O0IIeTo
o0Opa3oBaHwms
B Ilenarorunueckas ae- 6 Ilegaroruueckas B/03.6 6
ATENHHOCTD 110 JIEATENHHOCTD I10
MIPOEKTUPOBAHUIO U peau3aiyy MporpaMm
peam3anuu OCHOBHOTO H CPEJTHETO
OCHOBHBIX 00111€00- o01iero oopazoBaHus
pa30BaTEIBHBIX MTPO-
rpaMm
01.003 A [TpemogaBanue 1Mo J10- 6 Opranu3zanus aes- A.01.6]| 6.1
Tenarormyeckas [MOJIHUTEIBHBIM O0IIIe- TETHHOCTU 00yUaro-
(€STEIBHOCT B JIO- 00pazoBaTeIbHBIM IIUXCS, HAIPABJICHHOU
[OTHHTEILHOM 06- MporpaMMam. Ha OCBOCHHE JOMOJIHH-
Ya30BAHUHM JIETEH U TeTbHOU (l6meo6pa3o-
BaTeIbHOU MPOTPAMMBI




\3pOCIIBIX

Opranuzanus 10Cyro-
BOU NEITEIbHOCTHU
o0yyaromuxcs B Ipo-
1ecce pean3aiuu J10-
MOJIHUTEIIBHOM 00I11e-
00pasoBaTebHON MPOo-
IpaMMBI

A.02.6

6.1

Oo0ecrieueHue B3auMo-
JEUCTBHUS C POIUTEIIS-
MU (3aKOHHBIMH TIPEJI-
CTaBUTEIISIMU) 00yYa-
FOIIIAXCSI, OCBAUBAIO-
IIUX JOMOJHUTEIBHYIO
001eobpazoBaTelib-
HYIO TIPOTpamMMmy, TIpu
pelieHuu 3aa4d o0y-
YEHHS U BOCIIHUTAHUS

1A.03.6

6.1

[lenaroruueckuii KOH-
TPOJIb U OIICHKA JI0-
TIOJTHUTEJIBHOM 00111e-
o0pa3oBaTebHOMU MPo-
rpaMMBbI

1A.04.6

6.1

PazpaboTka nmporpam-
MHO-METOIMIECKOr0
obecrieueHus peann3a-
UM JTOTOJHUTEIHHOMN
o011eo0pa3oBaTeIbHOM
MIPOTPaMMBbI

A.05.6

6.2

OpraHu3anuoHHO-
METOIHYECKOE 00ec-
MIEYCHUE peaTu3aIiu
JOITOJIHUTCIIBbHBIX
o0mieoOpa3oBaresb-
HBIX IIPOrpaMM

Opranuszanus 1 npose-
IMeHre uccie0BaHuHN
[PBIHKA YCIIyT JOTIOJIHH-
TeIbHOr0 00pa3oBaHUs
eTel U B3POCIIBIX

B/01.6

6.3

Opranu3zanuoHHO-
MeAarorn4eckoe Compo-
BOXKJIEHUE METOIYe-
CKOU JeATEILHOCTH IIe-
ITaroroB JOMOJHUTEb-
HOTO 00pa3oBaHUS

B/02.6

6.3

IMOHHUTOPHHT U OIIEHKa
KadecTBa pean3alun
regaroraMu IOIOJIHH-
TEeTBHBIX 00111e00pa3o-
BaTEIbHBIX MPOTPAMM

B/03.6

6.3




C OpranuzanvoHHo- |6 Opranuzanus gonon- | C/03.6| 6.3

HeJarorneckoe HHUTEJILHOTO 00pa30oBa-
o0ecrieyeHue peanu- HUS I€TEU U B3POCIBIX
3aIMU TOTOJTHUTEIb- II0 OIHOMY HJIM He-
HBIX 0011e00pa3zoBa- CKOJIbKMM HarpasJie-
TEJIBHBIX POrPaMM HHSIM JICATSIIbHOCTH

2. MECTO YYEBHOM JUCHUILIMHBI B CTPYKTYPE OIIOII BO

Jucuumnnba «CoBpeMeHHbIe MpoOIeMbl HayKH U IMPOM3BOJCTBA» B COOTBETCTBUHU C YyUEOHBIM
IUTAaHOM HanpasiyieHus: n1oaArotoBku maructpo ®I'OC BIIO-3 03.04.02 «®uzuka. Pusnka noiaynpo-
BOJIHMKOB)» OTHOCHUTCSI K 4acTH, pOpMHUpyeMON yyacTHUKaMU 00pa30BaTeIbHbIX OTHOIICHUH.

Tabauna 2.1.

Casa3b qucuuIuInabl «CoBpeMeHHbIe P00JieMbl HAYKH U NPOU3BOACTBA» € NpeAlIecTBYI0-

IIHMH JMCHUIUIMHAMHI U CPOKH MX U3yYeHHs

Kon muctmmu- | Iucuuruiibel, npeamecTBytomue aucuuminie «Co- Cemectp
HbI BPEMEHHBIE POOJIEMbI HAaYKH U IPOU3BOJICTBAY
b1.B.03 Hctopus u merononorust Gu3nKu 1

Tab6auna 2.2.
Cas3p qucnunInHbl «CoBpeMeHHbIe NP00JieMbl HAYKH U NPOU3BOACTBAY € MOCIeAYIOIMUMHU
AUCHUIJIMHAMHU U CPOKH MX U3YYEeHUSs

Kon Juctunnunel, cneayomme 3a nucuurmimmaon «Cospe-  |Cemectp
JIICITUTLTIHBI MEHHBIC TTPOOJIEMBI HAYKH U TIPOU3BOJICTBA

b1.B.JZIB.02.01 |®wu3uka noaymnpoBOIHUKOBBIX IPUOOPOB 3
b1.B.JIB.01.01 |TepmoanHaMuka KOHICHCHPOBAHHBIX CPEJT 3

Tab6auna 2.3.
Cas3p qucnunInHbl «CoBpeMeHHbIe NP00JieMbl HAYKH U NPOU3BOACTBA» €O CMEKHBIMH
JTUCHUATLIMHAMU

Kon muctummu- | [luctmrumnsl, cMexHble ¢ auciuiuimHon «CoBpemennbie  |Cemectp
HBI POOJIEMBI HAYKH M TPOU3BOJICTBAY
b1.B.06 du3nvyecKue OCHOBBI BaKyyma 2
b1.B./IB.05.01 |®u3uka moxynpoBOJHHKOB 2

3. Pe3ysibTaThl 0CBOCHHS TUCHHMIITITUHBI

[Tpornecc n3yueHHs UCUMIUIMHBI HAPaBJIeH Ha (POPMUPOBAHHE HJIEMEHTOB CIEAYIOIINX
komneTeHMi B coorserctBuu ¢ I'OC BO 1o naHHOMY HanpaBiIeHUIO:

Tabauya 3.1.
YuuBepcanbHable komneTeHun (YK) 1 MHAMKATOPBI UX TOCTHKEHUS
HaumeHoBaHue Koa u HaumeHoBaHue yHuBep- | Kog u HauMeHOBaHUe MHM-
KaTeropuu (rpymnimbl) CaJIbHOM KOMIIETeH UM KaTopa J0CTUKEHUS YHH-
YHHBepPCAJbHbIX KOMIIe- BepCcaJIbHOI KOMIeTeHIHH




TeHIUH

CucreMHOE ¥ KPUTUYECKOE
MBIIIICHHE

VK-1.

Crioco6eH oCyIecTBIATh KPU-
TUYECKUI aHaIu3 NPOOJIEMHBIX
CUTYyalMii Ha OCHOBE CUCTEMHO-
ro [10/1X0/1a, BbIpabaThIBaTh
CTpaTEruIo IEUCTBUI

NKyki.1

Ananusupyer npo0IeMHYIO
CHUTYAIIMIO KaK CUCTEMY, BbI-
ABIISISL €€ COCTABIIAIOLINE U
CBSI3M MEXKYy HUMH

UK yk-1.2. Onpenesnser mpo-
6enpl B uH(OpMaIu, Heoo-
XOJIMMOWM JIJIsl PEIICHUSI TIPO-
OJIEMHOM CUTYAIl|H, U TIPOEK-
THPYET TPOLECCHI [0 HX
YCTPaHEHHIO;

NKvki1.3

Kputnuecku oneHuBaer
HaJIeKHOCTh UICTOYHUKOB HH-
dbopmaruu, paboTaeT ¢ mpo-
TUBOPEUYMBOI MHPOpMAIHCH
13 pa3HbIX UICTOYHUKOB

WNKyki 4

Pa3pabarbiBaeT u conepxa-
TEJIBHO apTyMEHTHPYET CTpa-
TErHI0 peuIeHus npoOIeMHON
CUTYyaIl1 Ha OCHOBE CHCTEM-
HOTO U MEXAUCHUIUIMHAPHOTO
MOJIX0/10B

VK-1.5. Ctpout cueHnapuu
pean3alnyy CTpaTeruu, onpe-
JIeJIsIsl BO3MOYKHBIE PUCKU U
npejaras MyTH UX ycTpaHe-
HUSL.

Ipodpeccnonanbubie komnereHunu (IIK) u nHAMKATOPBI UX JOCTHIKEHHUS

HaumenoBaHue
KaTeropum (rpyn-
nbl) npogec-
CHOHAJIbHBIX KOM-
neTeHIuii

Kon n naumenoBanue npo-
(peccuoHATILHON KOMIIETEH-

187001

Kon n HaumeHoBaHue HHAUKATOPA™
AOCTHKEHHUSA NMPO(PECCHOHATIBLHON KOM-

NeTeHInN




IIpoBenenue u ana-
JIU3 pe3yIbTaTOB
Hay4HBIX HCCIIE]IO-
BaHUI B cepe
HayKd U 00pazoBa-
HHS C HCII0JIb30Ba-
HHE M COBPEMEHHBIX
Hay4HBIX METOJIOB U
TEXHOJIOTHH.

IK-
CTOATEIBHO

1 CnocobHocTh camo-
CTaBUTh KOH-
KpETHBIC 3aJa4yd  HAyYHBIX
HccaeaoBaHuil B oonactu Gu-
3MKH M PeIIaTh MX C IOMO-
IO COBPEMEHHOW ammnapa-
TYPBI
TEXHOJOTHI C HCIIOJh30Ba-

U UHQOPMALMOHHBIX

HHEM  HOBEHIIEro  OTeye-
CTBEHHOTO M 3apy0eKHOro

OIIbITa

IIK-1.1. 3HaeT OCHOBHBIE CTPATErUU
HCCIIeI0BaHUI B BEIOpaHHOW 00J1aCcTH
¢u3uku, kputepuu 3hHEKTUBHOCTH,
OTpaHUYEHUs! IPUMEHUMOCTH.

IIK-1.2. YMeeT BeIIEIATh U CUCTEMATH-
3UpOBaTh OCHOBHBIE 1I€JIN UCCIICOBAHUN
B BBIOpaHHOW 001acTH (PU3HKH, U3BIIE-
KaThb WH(OPMALIMIO U3 Pa3IUYHbIX UC-
TOYHUKOB, BKJIIOYAsl IEPUOANUECKYIO TIe-
YaTh U AJIEKTPOHHbIE KOMMYHUKAIIUH,
MPEACTABIIATH €€ B IOHSTHOM BUJE U
3¢ (PEKTUBHO UCITOIB30BATH.

IIK-1.3. Bnajeer HaBbIKAaMH aHATTUTHYC-
CKOM1 mepepaboTku nHpOpMAaLKH, ITPOBE-
JIEHUS CCIEAOBaHUN C TIOMOIIIBIO CO-
BPEMEHHOH amnmnapaTypsl U HH(GOpMaIu-
OHHBIX TEXHOJIOTHH, 000011IeHus U Ipe-
CTaBJICHUS PE3YJIbTATOB, ITOJIYYCHHBIX B

mponecce peuicHuAd 3aga4 nCCICAOBaHMs.

4. CTpyKTypa H cojiep:KaHue JMCIUIITHHbI
4.1. CTpyKTypa AUCHUILIMHBI (MOXYJIA)
OO0mmast TpyZ0E€MKOCTh AUCIUIUIMHBI COCTAaBIsAET 5 _ 3a4deTHhIX enunun, 180  wdacos.

Bun yueoHoii padoThl Bcero 4a-
COB

OO01mmas Tpya0eMKOCTh 180

AynHATOpHBIE 3aHATHS 88

Jlexuun 52

[IpakTryeckue 3aHATUS 36

JlaGopaTopHble 3aHATHS

KoHTponb camocTosTenbHON paboThl 4

CamocrosrenbHas pabora 92

[TpomexyTounas opma KOHTPOJS — 3a4ET C OIICHKOM

Hrorosas ¢popma KOHTPOJIS — 3a4€T C OLIEHKON

3adeTHBIE STMHUIIEI 5

4.2. Conep:kaHue U CUUINIMHBI
Monyb ¥ TeMa JUCIUTILTMHBL Jlekuuu, | JIP, Camocrosi-
g 3a4eT- 3a4eTHBIC | TEJIbHAs pa-
= HEBIE equHUIBl | O0Ta, 3a4eT-
\E eIUHUIIBI | (Jachl) HbIE €TUHUIIBI
2 (1acer) (9ackr)
Moayasl.CoBpemennbie Tenaenuuu | 0,4 (14) | 0,4 (14) 0,94(34)
peam3aiui MUKPO U HAHOCTPYKTYP
1 Tema 1.1. TToBepxHocTHBe U Mekdas- | 0,11 (4) | 0,11 (4) 0,16 (6)




HBIC T'PaHUIIbL

2 Tema 1.2. IepcnextuBusl Texuonoruu | 0,17 (6) | 0,17 (6) 0,55 (20)
(bopMUpPOBaHUS MHKPO- U HAHOCTPYK-
Typ

3 Tema 1.3. KBanroBeie ocHoBbel HaHo- | 0,12 (4) | 0,12 (4) 0,23 (8)
UHKCHEPHUU
Monayasb 2. Texnonoruueckue acnek- | 0,6 (22) | 0,6 (22) 0,94(34)

Thbl CO3TaHUA yCTPOﬁCTB IJICKTPOHU-
KH 1 HAHOJJICKTPOHUKH

4 Tema 2.1. Texnonorus kBanToBopas- | 0,17 (6) | 0,17 (6) 0,1(4)
MEPHBIX CHCTEM
5 Tema 2.2. Peanusarus ycrpoiicts Ha | 0,11 (4) | 0,11 (4) 0,5 (18)

OCHOBE BBICOKOTEMIICPATYPHOU CBEpX-
nposoaumoctu (BTCIIT

6 Tema 2.3. MukpoBoaHoBeie u omnto- | 0,16 (6) | 0,16 (6) 0,17 (6)
JJIEKTPOHHBIE  TEXHOJOTMYECKHE U
SHEPreTHYECKUE CUCTEMBI

7 Tema 2.4. IlpoGnemsl sxcrpemansHoii | 0,17 (6) | 0,17 (6) 0,17 (6)
SIICKTPOHUKHI
HWroro: 1 (36) 1 (36) 1,9 (68)
Mopnyas 1

CoBpemeHHbIE TEHIEHIMH Pean3allid MUKPO- U HAHOCTPYKTYP.
Oo6bem: 0,4 3. e./14 u — aynuropHbie 3ausaTus; 0,94 3. e./34 4y — camocTosiTe/IbHAsI padoTa.

Tema 1.1. IloBepxHocTHBIE U Mexkpa3Hble rpaHulbl (ayauTtopHsle 3ansatus — 0,11 3. e./4 4; ca-
MOCTOSITEJIbHAsI paboTa 1Mo TeOPETUIECKOMY U3y4deHHUto TeMbl — (0,94 3. €./34 1).

Jlexuus 1 (2 y — aynuTopHbIe 3aHATHSA). POJb MOBEPXHOCTH B CO3/IaHUU YCTPOMCTB MHUKPO- U
HaHONIEKTpOHUKH. [IoBepxHOCTh M ee cBoiicTBa. [loBepxHOCTHBINM noTeHIMaN. [IoBEpXHOCTHBIE CO-
cTossHMs. YpoBHU Tamma. BeICTpbIe 1 MEJIEHHBIE TOBEPXHOCTHBIE COCTOSTHHUSI.

Jlexuust 2 (2 4 — ayTUTOpHBIE 3aHATUSA, 34 4 — caMocTosTeNbHas paboTa). MUKpo- 1 HaHOpa3Mmep-
HbIE aTOMHBIE KJIACTEPHI B MOJIYIIPOBOJHUKAX U UX CBOMCTBA. MUKpOKIIaCTEPBI U UX DHEPreTUUYECKOE
cocTosiHuEe. MeTobl MONTyueHHUs] ¥ MPUMEHEHHUs! CTPYKTYp C aTOMHBIMM KiacTepamu. MexdasHble
TPAHMIIBI ¥ X CBOMCTBA.

CamocrositensHoe n3yuenue 0,94 3. e./34 u:

1. Bo3MOXHOCTh (pOpMUPOBaHUS CTPYKTYpP C MUHUMAJIBHBIM PaccOraCcOBAaHUEM I10 MapaMeTpaM
PEILIETKH.

2. HanpspkeHHbIE TOJIyIPOBOHUKOBBIE CTPYKTYPBI, UX CBOMCTBA U IPUMEHEHHE.

3. BeiOop MaTepuanoB MOIyHIPOBOJHUKOBBIX T€TEPOIap, UX AMEKTpodU3nIecKre CBOMCTRA.

4. 'ereponepexoq GaAs— AlxGal-XAs kak MOJEIBHBIN 3JIEMEHT MHKPO- M HAHODJICKTPOHHKH.\

Tema 1.2. IlepcieKTHBHBIE TEXHOJIOTHH (POPMHUPOBAHUSI MUKPO- H HAHOCTPYKTYP (ayaurop-
Hble 3auatust — 0,17 3. €./6 ).

Jlexums 3 (2 4 — ayIuTOpHBIC 3aHATHA). TEXHOJOTUYECKE BO3MOXHOCTH TEPCIICKTUBHBIX BUJIOB
SNUTAaKCUU. JIOCTHKEHUST MOJIEKYJISIPHO-yYeBON AMUTaKcuu. ['a3oda3Hasi SnUTaKCcUs U3 METaI00p-
TaHUYECKUX COCTUHEHUN.



Jlexuus 4 (2 4 — ayaurtopHsle 3aHATHS). CO31aHNE MHTETPATIbHBIX YCTPOMCTB METOJaMH JIUTOIpa-
¢un. Tpaauumonnas Qotonurorpadus u ee mpodiIeMbl. DIEKTPOHHONIyYeBast nuTorpadus. Pentre-
HOBCKasl IUTOrpadusl.

Jlexums 5 (2 4 — ayauTopHbIe 3aHATH). JIuTorpadus BeIcOKOTO paspenieHus. MeToasl 6e3macoyu-
Ho#t TexHonoruu. [leppeBas HanonuTorpadus. Hanoneyarnas nurorpadust. DIEKTPOHHBIA U MOHHBIN
Jy4d KaK MHCTPYMEHT COBPEMEHHOM TEXHOJIOTMHU. DJIEKTPOHHO-JIyueBasi TEXHOJIOIUsA. DJIEKTPOHHBIN
Ty4 ajst 00paboTku MeTauioB. oHHEIH Tyd.

Tema 1.3. KBaHTOBBIE 0CHOBBI HAHOUHKEHEPHH

(aynurtopubie 3anstus — 0,12 3. ¢./8 1).

Jlexumst 6 (2 4 — ayauTopHble 3aHATHS ). KBaHTOBBIE OCHOBBI HaHOWHXKeHepuu. [Tonarue s dexra
pasmMepHOro KkBaHToBaHus. [IpMHIMI KBaHTOBaHMS U YCIIOBHsI HAOJIOAECHUS KBAaHTOBOPA3MEpPHBIX (-
(dexToB. CTPYKTYpbI C ABYMEPHBIM JIEKTPOHHBIM ra3oM. CTPYKTyphbl C OJHOMEPHBIM 3JEKTPOHHBIM
ra3oM. CTpyKTypbl C HyJIbMEPHBIM 3JIEKTPOHHBIM Ta3zoM. KBanToBoe orpanudenue. MurepdepeHum-
onnble 3P dexTrl. TyHHETUpOBaHUE.

Jlexuus 7 (2 4 — ayauropHble 3aHsATHs). HU3kopasmepHble KpeMHUEBBIE Cpelibl. AKTYyallbHOCTb
UCIIOJIb30BaHUsl HU3KOPA3MEPHOTO KPEMHHUSI B MPOU3BOACTBE U3JEIUA MHUKPO- U HAHOZJIEKTPOHUKHU.
Ou3nyuecKrue MPUHIHIBI CO3IaHUS HU3KOPAa3MEPHOTO KpeMHHS. Y CIOBUS (JOPMUPOBAHHS KAaHAJIOB B
KPEeMHHHU N-TUTIAa TPOBOAMMOCTH. Y CJIOBUS (HOPMUPOBAHHMS HAHOKAHAJIOB B KPEMHHMHU P-THUIA TPOBO-
IUMOCTH. BosbT-ammepHble XapakTepUCTHKH TpU (OPMUPOBAHUHM HHU3KOPA3MEPHOTO KPEMHHUSI.
CrpykTypHble MOAM(UKALIUK TOPUCTOTO KPEMHHUSA. DJIEKTPOXMMHUYECKHE PEAKIIMU B CUCTEME «KPEM-
HUH — 371eKTpoauT». OCHOBHBIE CBOMCTBA U IPUMEHECHMS.

Moayas 2

TexHoI0rN4YecKne aceKThbI CO3AHUS YCTPOMCTB 1eKTPOHUKH

¥ HAHOJJIeKTPOHUKH. O0beM: 0,6 3. e./22 4 — ayAUTOPHbIE 3aHATHSA;

0,94 3. e./34 4 — camocTOsATeTIbHASI padoTa.

Tema 2.1. TexHosioruss KBAaHTOBOPa3MepHBIBX cucTeM (ayauTtopHsie 3anatus — 0,17 3. e./6 4;
CcaMOCTOSITeNIbHAs paboTa Mo TeopeTndeckoMmy n3ydeHuto temsl — 0,06 3. e./2 u).

Jlexuust 8 (2 4 — ayIUTOpHBIE 3aHATHUS). TE€XHOIOTUSI TOHKUX IJIEHOK U MHOT'OCJIOMHBIX CTPYKTYP.
BBenenne. MexaHnU3Mbl SMUTAKCHAIBHOIO pocTa TOHKUX IJIeHOK. JKuakodasHas snutakcus. 1'azo-
(a3Has SNUTAKCHUS U3 METAJUIOOPTaHUYECKUX COeAMHEHUH. MoseKyspHO-Ty4eBas 3MUTakcus. Ycra-
HoBKa MJIO.

Jlexuus 9 (2 u — ayautopHbsle 3aHaTHs). KBaHTOBas nrxxeHepus. DddexT pasMepHOro KBaHTOBA-
HUS ¥ KBaHTOBbIE TOUKH. V3roToBieHHE CTPYKTyp C KBAaHTOBBIMH TOUYKaMH. MeTObl onpeaeneHus
CKT. JIazepsl Ha CaMOOPraHU30BAHHBIX KBAHTOBBIX TOUKAX.

Jlexuus 10 (2 4 — ayauTopHbBIE 3aHATHS, 2 4 — caMOCTosITeNbHasl paboTa). MHOrocIoiHbIe CTPYK-
Typbl U HAHOCTPYKTYpbl. MHOTOCIOHHOE OCaXAEHHE IIOCPEACTBOM MAarHETPOHHOTO pacibuieHus. [o-
BEPXHOCTHbIE HAHOCTPYKTypbl u Mmeton MJID. IlomydyeHne noBEpXHOCTHBIX CTpYKTYyp MOC-
THJIPUTHON TexHosorueil. Xumuyeckas cOopka MOBEPXHOCTHBIX HAHOCTPYKTYp. YTJIEpOJHBIE HAHO-
TPYyOKH.

CamoctosarensHoe uzydenue 0,06 3. e./2 u:

Huskopa3zmepHbie CTpyKTypbl Ha OCHOBe KpeMHus. [lopucteiil kpemuuil. [Ipumenenne Hu3kopas-
MEpPHOT'0 KPEMHHUS B TEXHOJIOTMH U3TOTOBJICHHS TPAH3UCTOPOB U MHTEIPAIbHBIX CXEM.

Tema 2.2. Peaniu3anusi yCTPOMCTB HA OCHOBE BBICOKOTEMIIEPATYPHOM

ceepxnpoBoaumoctu (BTCII), ayauropusie 3ausatust — 0,11 3. e./4 4.



Jlexuus 11 (2 4 — ayauropHsle 3anaTUsA). Pusznueckas npupoja cepxnposoaumoctu. CBoiicTBa
CBepXIpoBOAHUKOB. Teopus ceepxmpoBoaumoctu. Teopust bapauna — Kynepa — Hlpuddepa. Dpdexr
Jxo3edcona. Dpdexr MelicHepa.

Jlexums 12 (2 4 — ayautopHbIe 3aHATHS ). BricokoTeMIIepaTypHas CBEpXIPOBOIUMOCTh U €€ TIPH-
MeHeHue. SIBiieHne BbricokoTemmepaTrypHoii ceepxmnpoBoaumoctu (BTCIT). Marepuansr ¢ BTCIL. Me-
toael nostydeHusi BTCII-menok. [IpuMeHeHne BbICOKOTEMIIEpaTypPHOUM CBEPXITPOBOAMMOCTH.

Tema 2.3. MUKPOBOJIHOBBIE M ONITO3JIEKTPOHHbIE TEXHOJIOTHYeCKHE

U JHepreTHYecKue cucrembl (ayauropueie 3ausatus — 0,17 3. e./6 u).

Jlexuus 13 (2 4 — aynuropHble 3aHATHS). MUKpPOBOJIHBI U UX Npupoza. McTopust OTKpeITHS MHUK-
poBouiH. [Ipupoa MukpoBosiH. CBEpXBBICOKOYACTOTHAS TEPATIHSL.

Jlexums 14 (2 4 — ayauTopHBIE 3aHATHS). DJIEMEHTHasi 0a3a MUKPOBOJIHOBBIX cucTeM. Mcropus
co3nanus nasepa. [lomynpoBogHukoBsie jazepsl. O6nacTe npumMeHeHus jazepoB. Hanomnazepol. Ce-
TOM3IyYaromue 1o pl. ONTOBOJIOKOHHBIE KaOeH.

Jlexuus 15 (2 u — ayautopusie 3aHsATUsA). Cuctemsl cBsizu. CHCTEMBI T€JIEBU3MOHHOTO BEIAHUSI.
CnytHuxoBas cBs3b. CoToBasi cBA3b. ONTOAIEKTPOHHBIE CUCTEMBI.

Tema 2.4. IIpodJieMbl IKCTpPeMATbHON 3JIeKTpoHNKH (aynuTopHbie 3aHsatus — 0,17 3. €./6 4,
caMoCTOsITeNIbHAs pPadoTa 110 TEOPETUYECKOMY U3YUEHHUIO

tembl — 0,13 3. e./5 u).

Jlexuus 16 (2 u — aynuTtopHble 3aHATHA). TemnepaTypHas U paJualMOHHAs CTOMKOCTb M3AENUil
ANIEKTPOHHOW TEXHHKHU. MeXaHu3Mbl TeIulonepenadn. TemneparypHas CTOHKOCTh M CHOCOOBI TEIIo-
otBoja. Panmanuonnas cToiikocTs. BiusiHue paguanuu Ha mapaMeTphl 3JIEKTPOHHBIX YCTPOMCTB.

Jlexuus 17 (2 4 — ayIuTOpHBIE 3aHATHS;, 2 Yyaca — caMOCTosITeNbHasl paboTa). TeXHOIOTHH U3TO-
toBneHus crpyktyp KHU. Crpykryper KHC, ux mocromHcTBa M mepcrnekTuBbl npuMeHeHus. [lpe-
MMYIIECTBA U TIEPCTIEKTUBBI KapOMTOKPEMHHUEBOM SJIEKTPOHUKH.

Camocrositensrnoe uzydenue 0,06 3. e./2 u:

[TepcniekTUBBI KPEMHUSI KaK MaTepHaia dSKCTPEMaIbHOU 3JeKTPOHUKU. CTPYKTYphl KpeMHUMN-Ha-
uzonstope (KHUN) u ux npenmymecrsa.

Jlexkuus 18 (2 4 — ayaAuTOpHBIE 3aHATHUS; 3 4 — CAMOCTOsITENIbHAsA paboTa).

Martepuanbl U CTPYKTYpPbI SKCTpeManbHON MeKTpOHUKU. KapOua KpeMHUs B peIIeHUH 3a1a4 IKC-
TpeMalbHOM 2NeKTPOHUKH. CTPYKTYphI M IPUOOPHI SKCTPEMATBHON IEKTPOHUKHU. 3anupaeMbie TUPH-
CTOpbI. bunonsipHble TPaH3UCTOPHI C U30IUPOBAHHBIM 3aTBOpOoM. MOII-TpaH3ucTOpBI.

CamocrositensHoe uzydenue 0,07 3. e./3 u:

VYriepon B penieHUH 3a/1ad SKCTPEMAIbHOM 3JIEKTPOHUKH. YJIbTpadUCIepCHbIe alIMa3bl B TEXHO-
JIOTUYECKOM MTPUMEHEHHUU B YCTPOUCTBAX IKCTPEMATIbHOMN AJIEKTPOHHKH.

CemuHapckue 3aHATHA
O6mas tpygoemkocts 0,70 3. e. (25 4). I3 Hux ayautopusle 3aHaTHS cocTaBisiioT 0,5 3. e. (18 u).
HauMeHnoBaHue U TPyJ0€MKOCTh 3aHATUN TIPECTABICHEI B Ta0M. 4.

Tabmuna 4
Ne Ne Tembl HaumenoBanue 1abopaTtopHbIX paboT, 00beM B 3aYETHBIX €TUHU-
/o UCIAIUINHBI nax/qacax (3. e./9)
1 11,1.2 HccnenoBanue moaynpoBoaHukoBeix MaTepuanos (0,28 3. ¢./10 u)
2 1.3,2.1,2.3 ABTOMaTH3UPOBAHHBIHI nabopaTopHbIi CTEHJ
JUTSL WCCIICIOBAHUS ONTHYECKHX CBOMCTB MaTepUajoB SJICKTPOHHOM




TEXHHUKH U TapaMeTPOB ONTOAIEKTPOHHBIX pruoopos (0,44 3. e./16 1)

3 2.2 HccnenoBanue CBOMCTB MOIYITPOBOIHUKOB METOJIOM BOJIBT-(hapaiHbIX
xapakrepuctuk (0,11 3. e./4 9)
4 2.4 HccnenoBanue CBOMCTB MOJYHPOBOJHUKOB MeTOI0M 3 dexra Xomia
0,17 3. ¢./6 u)
Hroro: (1,0 3. €./36 1)

[To ycMOTpeHuio Beayuiero npenojaBareist 1 cooOpasHO BO3ZMOKHOCTSAM KadeIpbl MOTYT IIPOBO-
JUTHCS MHBIE JIA00OPATOPHBIC pA0OTHI MO TEMATHKE TUCIUTUIHHEI.

Tema Ne 1
HccaenoBanue npouecca popMmupoBanus NMoOJIyNpPOBOIHUKOBOM
HU3KOPAa3MepPHOii cpeAbl I CO3IaHUS YCTPOCTB HAHOIJICKTPOHUKH

HuskopasmepHas cpena npeacraBisieT coOOi IO WM oM Ha IUIACTUHAX MOHOKpHUCTaJUIMYe-
CKHX TOJIYIIPOBOJHUKOB C Pa3IMYHON KpUCTAILUIOTpaduuecKoil OpHUeHTAIMEH, B KOTOPBIX AJIEKTPOXHU-
MHUYECKUM CIIOCOO0M (POPMHPYIOTCS IOPHI HAHOMETPOBOTO pa3mepa.

Heo6xomuMo 03HaAaKOMUTBCA ¢ MEXaHH3MaMH MOPOOOpPa30BaHUS U DJIEKTPOXUMUYECKUMH METO-
JlaMUy TpaBJI€HUS MOJIYITPOBOIHUKOB.

[IpeameToM ucciaeaoBaHUM SBISIOTCS CTPYKTYPHbBIE XapaKTEPUCTUKHU IMOPUCTHIX CIOEB B 3aBUCH-
MOCTH OT MCIIOJIb3YEMBIX JIEKTPOJIUTOB, TEXHOJOTUYECKUX PEXUMOB (HOPMUPOBAHUS HU3KOpa3Mep-
HOM cpeibl, CIIOCOOO0B MOABO/IA TOKA K SJIEKTPOXHUMHUECKOH sSUehKe.

Tema Ne 2
HccnenoBanue TeXHOJTOTHH CO3JaHUSI FeTEPOJIaA3ePHOI CTPYKTYpPbI
METO/I0M KUAKOCTHOM IMUTAKCUU

B kadecTBe rereponazepHoOi CTPYKTYphl UCIIOJIb3YyeTCs ABOMHAas rerepo-ctpykrypa (AI'C) cucre-
MBI «TATAA — aTFOMUHUAN — MBILIBSIK.

O3HAaKOMHUTHCS C 3aKOHOMEPHOCTSIMH U (pakTOpamu, OKa3bIBAIOIIMMU BIUSHUE Ha mporiecc (op-
MUPOBaHUS T€TEPOTeHHON CUCTEMBI U MEXAaHU3M 3apOKJIEHHUS HOBOH (ha3bl B yCIOBUSX HANPaBICHHON
KPUCTAJUIM3aLUU U OPUEHTUPOBAHHOIO HapacTaHUs, a TAKKE€ METOI0M KHUIKOCTHOM SMHUTAKCUU.

[IpeameToM uccneaoBaHus SABISIOTCS T€OMETPUUECKUE U CTPYKTYPHBIE XapaKTEPUCTUKHU SIUTAK-
CHAJIBHBIX CJI0EB, BXOJSAIINX B T€TEPOTIA3EPHYIO CTPYK-TYpY.

O3HaKOMUTBHCS KaK C MTOMOIIBIO CEJIEKTHBHOTO TPABJICHUS BBISBIISIOT TPAHUIILI CIIOEB U HA ONTH-
YECKOM MUKPOCKOIIE OTIPEACIISIOT TOMIIUHBI clioeB. Ha OCHOBaHMM M3BECTHBIX AUATPAMM COCTOSIHUS U
JIAHHBIX O PaCTBOPUMOCTH KOMITOHEHTOB TBEPJIOTO PACTBOPA PACCUUTHIBAIOT TEMITEPATYPy SMUTAKCUU
Y BECOBBIC COOTHOIIICHHUS MEXIy KOMIIOHEHTAMHU B IIUXTE, TPEOYyeMBIMU ISl BBIPAIIMBAHUS BCEX CIIO-
€B IeTepoIa3epHOl CTPYKTYPBHI.

Tema Ne 3
HccnenoBanue 3JIeKTPUYECKUX M CTPYKTYPHBIX e()eKTOB MOBEPXHOCTH
MOJIYNPOBOIHUKOBBIX MOAJI0XKEK

O3HaKOMUTHCA € BUIaMH I€(PEKTOB, KOTOPHIE BOSHUKAIOT MPH MOJTYYEHUU UCXOIHBIX TOJITIOKEK 1
SMUTAKCUATBHBIX CTPYKTYp, M3YyUYUTh METOJbI BHU3Yyaldu3aluu 1e(EeKTOB C MOMOIIbI0 XUMHUYECKOIO
TpaBJIEHUS U METO/Ia HEMAaTHIECKOT0 XuIKoro kpuctamia (metona HXKK).

Onektpuueckue aedexkTsl (HepaBHOMEPHOCTh pacHpe/eleHHs] MOBEPXHOCTHBIX MOTEHIMAIOB U
MEPIAIOIINE AIEKTPUIECKN aKTHBHBIC AedekThl) onpeaensstor merogoM HXKK. CtpykrypHbie nedek-



ThI BBIABJISIIOT aHU30TPOIHBIM XUMHUYECKUM TPABJICHUEM U BU3yaJIM3alMed C IIOMOLIBIO OITUYECKOTO
MHUKPOCKOIIA.
Tema Ne 4
HccnenoBanue npouecca 3j1eKTpoGopeTHYECKOro 0CaXKICHUsI HAH0AIMA3a
HA KPeMHHEBbIE MOJI0KKH VIl PELIeHHU 32124 IKCTPEMaIbHOM 31eKTPOHUKHU

KpemHueBas noanoKka sBisI€TCs BAKHEHIINM 2JIEMEHTOM JIEKTPOHHOU TexHUKU. Ha ee nmosepx-
HOCTH U B 00bEMe MPOU3BOJAATCS Pa3IMYHbIE CTPYKTYPBI, U3 KOTOPBIX (POPMHUPYIOTCS MPHOOPHI CO-
BPEMEHHOMU 3JIEKTPOHUKHU. 3alUINas MOAJI0KKH aJIMA3HBIMU MTOKPBITHSMHU, MOKHO peIIaTh MpoOIeMbl
TEIIOCTOMKOCTH M PaJUallMOHHON CTOMKOCTH mpubopoB. VccieayeMol OUI0KKOM SIBIISETCS TOJIU-
pOBaHHAas C JABYX MJIM C OJHOM CTOPOHBI IUIACTMHA MOHOKPUCTAJNIMYECKOIO KPEMHUS 3JIEKTPOHHOIO
TUIIA 3JEKTPONPOBOAHOCTH, BbIPE3aHHAs MEPIEHAUKYISIPHO KPUCTAIUIOrpapUuecKoMy HalpaBJICHUIO
(100).

O3HAaKOMHUTBCS C IETOHALIMOHHBIM METOJOM IOJIYYEHUS HAHOAJIMA30B, CBOMCTBAMU HAHOAJIIMA30B
JIETOHALIMOHHOTO CHHTE3a U METOAOM 3JIeKTpodopes3a, UCHOIb3YEMbIM JUIsl OCAKACHUS HAaHOAIMAa30B
Ha MOBEPXHOCTH U3AEIUN U3 Pa3IMYHBIX MaTEpHAJIOB, CIIOCOOAMU IPUTOTOBJICHUSI CyCIIEH3UI.

OnpeneneHue CTpYKTYpbl U PaBHOMEPHOCTU OCAXJIEHHBIX ajIMa3HbIX MOKPBITUN B 3aBUCUMOCTHU
OT PEXKHUMOB 3JIEKTpodopesa, a TAKKE KOJTUIESCTBA OCAKICHHOTO Ha TIOBEPXHOCTH aiMasa.

Pexomenmyemas nmutepatypa: [2, 4, 14, 17, 18, 19, 21, 23 — 25, 30 — 34, 40, 41 — 43, 45, 46].

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

IIpu peanuzanuu kypca CITHUII ucnone3yrores:

TexHo0JIOrnu: KOHIIEHTPUPOBAHHOTO 00YUYEHHUs, MOAYJIBHOTO 00y4EHUs, pa3BUTHS IUUHOCTH U
pa3BuBaIIero ooyuenus, 1udhepeHIIuPOBAaHHOTO 00yUECHHUS.

@opMBbl: JIEKIUN U IPAKTHYECKUE 3aHITHS.

3aHsTHUSI TPOBOASTCS B BUJIE JIEKLIUN C MCIOIb30BAaHHE COBPEMEHHBIX TEXHHUUECKHUX CPEACTB 00Y-
YyeHHs (MEePCOHAJIBLHOTO KOMIbIOTEPAa M MPOEKTOpa) C JAEMOHCTpalMel NMpaKkTUYecKol paboThl mpo-
IPaMMHBIX NIPOJYKTOB, a TAK)KE MPAKTUUECKNE 3aHITHSI C IPUMEHEHUEM HArIsSAHOIO MaTepualia B BU-
Jie peasbHbIX 00pa31ioB (110 BO3MOXKHOCTH).

[TpumeHeHrne MHPOPMALIMOHHBIX TEXHOJIOTUH 1TO3BOJISET:

e HAIIOJIHUTB 3aHATHUS HOBBIM COJEPKAHUEM;

e TOBBICUTH MOTHBAIIMIO K O0YUYEHUIO;

e pa3BHUBaTh TBOPUECKOE BOCIPHUATHE OKPYKAIOIIET0 MUPA;

e pa3BMBATh MHTEIEKTyaJIbHBIE PECYPCHI yUaLTUXCS;

e (opmupoBaTh 351eMEHTHI UHHOPMAITMOHHOMN KYJIBTYpHI;

MeToabl 1 1M TPAIUIIMOHHBIC M AKTHBHBIC (TPYIIOBLIE U UHANBUAYAIbHbIE);

TP OCHOBHBIE IIENN JIs1 YCTICUTHOTO MPOBEICHHUS YPOKa C KOMITBIOTEPHOM MOIIePIKKOM:

e JlumaxkTudeckas (1o AUIAKTUYECKUM 00eCriedYeHHeM MTOHNMAIOTCS ydeOHbIe MaTepHalbl, KOH-
KpeTHas o0yuaroliasi mporpaMma 1 anmnaparypa)

e Meroanyeckas (OnpeIeIcHHe METOIOB HCITOIb30BaHUS KOMITBIOTEPA B TIPEIIOaBaHUH TEMBI,
aHaju3 y4eOHBIX pe3yJIbTAaTOB M MIOCTAHOBKA CIIEAYIONMIEH yIeOHOM! 11eIH )

o Opranm3anuoHHas (3Ta 3a/1a4a COCTOUT B TOM, YTOOBI BBIPA0OTATh M 3aKPEIHUTh y YUAIIUXCS
HaBBIKH pabOTHI ¢ y4eOHOM MpOrpaMMOi, OpraHU30BaTh padoTy, n30eras meperpy3Ku yJanuxcs 1 He-
paloHaIbHON TPaThl BPEMEHHM )



6. YueOHO-MeTOANUYECKOE 00ecTieueHHe CAMOCTOSATE/ILHOMH PadoThl CTy1eHTOB. OLeHOYHbIE Cpe/I-
CTBA JJI5l TeKyLero KOHTPOJISAA yCleBaeMOCTH, MPOMeKYTOYHOI ATTeCTAllUM 1O MTOraM OcCBoOe-
HUS JUCHUNIMHBI.

6.1. [li1an caMocTOSITE/ILHOM PAa0OTHI CTYIEHTOB

O6mmast Tpyaoemkocts 1,9 3. €./68 u.

Leabio caMocToATEILHONW PadOThl MaruCTpPaHTa SIBISICTCS CaMOCTOSITEIBHOE MPUOOpETeHHE HO-
BbIC 3HAHHI U BBIPAOOTKA CITIOCOOHOCTH K MOCTOSHHOMY CaMOOOYYEHHIO M CaMOCOBEPILICHCTBOBAHHIO
B MPO(HECCHOHANBHON M COIHATbHO-00IIIECTBEHHBIX Chepax IesITeTbHOCTH.

OO0r11iee YMCIIO YaCOB MEXIY CaMOCTOSITEIbHOW PabOTON CTYIEHTOB M ayJUTOPHBIMH 3aHATHIMHU
nenutcst nopoBHy. OOmmuit 00beM nucuuiuinHbl «CoBpeMEeHHBIE IPOOJIEMbl B HAYKE U POU3BOICTBE
cocraBisieT 144 4 (4 3. e.). Ha camocrositenbayto padboty npuxoaurcs 68 1 (1,9 3. e.).

Bunsl camocTosTenbHOM paboThl M KX TPYJIOEMKOCTh IPUBEICHBI B Ta0I. 5.

Tabnuma 5
YcaoBHOE Ne TeMbI Bun camocrosiTensHOM padoThI TpynoeMKocTb,
0003HayeHue IUCUUATUINHBL 3. e./4
TO 1.1-2.4 CamocrositenbHoe u3ydenue teoperude- | 0,85 3. e./34 u
CKOTO Marepuaia
C3 1.1-2.4 [ToaroToBKa K CEMUHAPCKUM 3aHSATHSIM 0,8853.¢e./34 4
Hroro: 1,93.¢./684

CaMocTosiTeIbHOE H3yYeHHe TeOPeTHYeCKOro MaTepuaJsia

O6mas Tpygoemkocts 0,85 3. €./34 4.

BumoM UTOrOBOTO KOHTPOJS MO JWUCIUIUIMHE SIBISIETCS clada aud3adera Mo TEOPETHYECKOMY
Kypcy.

[Tpu moaroToBke K clrave 3ayera Mo JIEKIUOHHOMY KypCy HEOOXOAMMO B MEPBYIO O4epeslb BOC-
MOJIb30BATHCS KypCOM JIEKIIUH M0 NaHHOW JUCHMILTHHE. TeopeTHdeckuil Kypc MOoJIeNeH Ha Ba MOJIY-
ns. B mepBoM MOJylie M3MOKEHBI pa3luyHble TEXHOJIOTHH (OPMUPOBAHUS MUKPO- U HAHOCTPYKTYD.
Bo BTOpOM — TEXHOJIOTHYECKHE ACTIEKTHI CO3AAHUSI YCTPOHCTB JIEKTPOHUKHA U HAHODJICKTPOHHUKH Ha
OCHOBE C(hOPMHUPOBAHHBIX HAHOCTPYKTYD.

[Tpu n3ydeHnn nmepBoro MOIyJsIsl Hy)KHO OOpaTHTh BHUMaHHE Ha MEPEUeHb BCEX TEXHOIOTMYECKHIX
MIPOIIECCOB, C TIOMOIIBIO KOTOPBIX MOKHO (POPMHPOBATH CPEy IUTS CO3JaHMsI Ha €€ OCHOBE MPHOOPOB
U YCTPOWCTB HAHOAJIEKTPOHHUKHU; YCBOUTH (PU3NYECKUE MPUHITUIIBI, JISXKAIIUE B OCHOBE KaXKJOTO IMPO-
11ecca; MocJe0BaTeIbHOCTh TEXHOJIOIMYECKHX ONepanii 1 HeoOXOAMMBIX MMapaMeTpoB CO3aBaeMOil
cpeasl. HemanoBaxkHoe 3HaYeHHE UMEET 3HAaHUE TEXHOJIOTMYECKOr0 000y I0BaHHUS.

N3yuenne BTOPOTro MOJyJsl TpeOyeT YCTaHOBIIEHUS CBSI3U MEXIy (OpMHUPYEMON cpeloi U TeMm,
YTO MOXHO M3TOTOBUTH Ha €e¢ ocHOBe. HeoOXoammMo 4eTko 3HaTh TpeOOBaHUS K cpene s CO3MaHus
YCTPOWCTBA MM MpHOOpa, — OOpaTUTh BHUMAaHKUE Ha TOBBIICHHE YKCIUTYaTallHOHHOW YCTOHYNBOCTH
npubopoB. Bcerna nmepxatb B moJie 3peHUS] TCHICHIIMU Pa3BUTHS TEXHOJOTHHA Kak (popMHUpOBaHUS
Cpenpl, TaK ¥ TPUOOPOB HA €€ OCHOBE.

Jnist BBIACHEHHsI BO3HUKIIMX BOIPOCOB WIJIM TIOJYYEHHUsS YTIIyOJCHHBIX 3HAHWHA MO JUCIUTUIAHE
BOCTIOJNIB3YHTECHh TEepeuHeM OMOIMOTpadUiIecKNX CCHUIOK, MPUBEICHHBIX B KOHIIE Ka)XJIOW JEKIUU
Kypca JICKIIUH.

MarwuctpanTaMm, KOTOpBIE TOJDKHBI CAMOCTOSITENTBHO OTHICKMBAThH HEOOXOJUMEBIC CBEICHUS U3
MIPEJICTABICHHBIX JINTEPATYPHBIX NCTOYHUKOB, HEIEIECOO0Pa3HO YKa3bIBaTh HOMEpPA CTPaHUI], TTOITO-
MY aBTOPBI CTPAHUIIbI HE TPUBOISIT.



CaMOKOHTPOJIb YCBOEHHBIX 3HAHUIM MOKHO MPOBECTU O BOIIPOCAM, IPUBEACHHBIM B KOHIIE KaX-
noii nekiuu. O0IIee KOIMYECTBO BOMPOCOB IS caMoarTecTanui He MmeHee 10 Ha OfHY JIEKIMIO TeO-
pPETUYECKOTo Kypca, T. €. Bcero He MeHee 180 Bompocos.

Ha camocrosiTenbHOE H3ydeHHE TEOPETUYECKOTO MaTepuaia, KOTOPbIA He paccMaTpUBaeTCs B 4a-
ChlI JICKIIMOHHBIX 3aHITHIA, OTBEJIEHO 9 .

Bonpochl 1711 caMOCTOSITEILHOT0 H3Y4YeHHsl TEOPETUYECKOTO Kypca U JTUTEpaTypHble UCTOYHH-
KH, B KOTOPBIX 3TOT MaTepua MPUBEICH.

Tema 1.1 (2 u).

1. ®opMupoBaHHE CTPYKTYP C MUHMMAJIbHBIM PACCOTIACOBAaHUEM IO MapaMeTpaM PEIICTKH.

2. HanpsixeHHbIE TOJIYyITPOBOITHUKOBBIE CTPYKTYPbI, UX CBOMCTBA U IPUMEHEHHE.

3. Be1b6op mMatepuanoB MOIyMPOBOJHUKOBBIX TeTepomnap, X 31eKTpodu3nuecKue CBOICTBa.

4. I'ereponiepexon GaA—s AIxGal-XAs Kak MOJEIBHBIN 3JIEMEHT MUKPO-U HAHOSJIEKTPOHUKH.

Jlutepatypa: [18, pasmensr 1.2, 6.1, 6.2, 6.6].

Tema 2.1 (2 u).

5. Huskopa3zMmepHbIe CTPYKTYypbl Ha OCHOBE KpeMHUs. [IopuCThIii KpEMHHUM.

6. [IpumeHneHrne HU3KOPA3MEPHOTO KPEMHUSI B TEXHOJOTUM M3TOTOBJICHHS] TPAH3UCTOPOB U MHTE-
TPAJIbHBIX CXEM.

Jlureparypa: [17, pazaen 4.3].

U MHTErpaJibHbIX CXeM.

Tema 2.4 (5 u).

Jlexkuusi 17 (2 v)

7. IlepcieKTUBBI KpEeMHHs KaK MaTepuana dKCTpeMalbHON 31eKTPOHUKU. CTPYKTYpbl KpEeMHHUIi-
Ha-m3onsaTope (KHUW) u ux npeumyiecrna.

Jluteparypa: [17, pazaen 3.2, 3.3].

Jlexnus 18 (3 u)

8. Yriepon B pelnieHUu 3aja4d dKCTPEeMAIbHOW. YIbTpaAuCIIEpCHBIEC aIMa3bl B TEXHOJIOTUUECKOM
IIPUMEHEHNN B YCTPOKWCTBAX HKCTPEMATIBHOM 3JIEKTPOHUKHU

Jluteparypa: [3, 19, 34, 41-43, 46].

[IpoBepka 3HaHMI MO CAMOCTOATEILHOMY HM3YUYEHHIO TEOPETUUYECKOIo JIEKIIMOHHOIO Marepuaina
MOET OCYLIECTBIATHCS MO BOIPOCAM JJII CAMOKOHTPOJIS,, IPUBOJIUMBIM B KOHIE KaK/I0M JIEKIIUU B
[2]. bonee moapoOHBIE BOMIPOCKH! MPUBEIACHBI B METOIMYECKUX YKA3aHUSIX MO CAMOCTOSTENbHON padoTe
B [4].

6.3. MarepuaJbl AJs1 NPOBeJAeHUS TEKYIIEro U MPOMeKYTOYHOI0 KOHTPOJISl 3HAHUM CTy/JAeH-

TOB
KoHTposbHO-u3MepuTeIbHbIEe MATEPHUAJIBI

KoHTposibHO-U3MepUTENnbHbIE MaTepuaibl MO AUCHUIUIMHE MpeJAHa3HAYEHbl JJI1 IPOBEJICHUS ca-
MOKOHTPOJISL U UTOTOBOM aTTECTALUU.

CaMOKOHTPOJIb MIPEAToIaracTcs MPOBOJUTH B paAMKaX CAMOCTOSTEILHOM pabOThI CTYIEHTOB.

NTOroBbIil KOHTPOJIb 3aKJIIOYAETCS B Cla4€ TECTOBBIX 3aJaHWI HA 3a4e€Te B aTTECTAIMOHHYIO HE-
JIeITIO.

Ha npoMexyTouHy10 aTTeCTaI|Io 10 IUCIHUIUINHE «AKTyalbHBIC TPOOJIEMbI COBPEMEHHOMN JJICK-
TPOHHUKHU U HAHORJICKTPOHUKI» KOHTPOJIbHO-U3MEPUTEIIbHBIE MaTEPHAIIBI HE pa3padaThIBAIOTCS.

Texkymuii KOHTPOJIb

st TeKymero KOHTpOJIsl HE CO3JAI0TCS OTAEIbHBIE KOHTPOJIbHO-U3MEPUTENBHBIE MaTepHUaibl. Mx

(GOpMUPYIOT U3 BOIIPOCOB JIJISI CAMOIIPOBEPKHU.



Texyuuii KOHTPOJIb MOXKET OBITH MPECTABICH ABYMS THIIAMU KOHTPOJIbHO-MU3MEPHUTEIBHBIX Ma-
TEPHUAJIOB:

BOIPOCHI I TEKYIIET0 KOHTPOJISI KOHTPOJIS;

Bonpocs! Tekyiiero koHTpoias kKoHTposs (1-3 Bompoca 3a JeKLnIo) 3a/1al0Tcs CTyAeHTaM Ha JIeK-
LUSX JUISL pEHICHUs CIeIyIONINX 3aa4:

KOHTPOJIb ITOCEIIaeMOCTH;

KOHTPOJIb 0a30BBIX 3HAHUI W MPUHATHE NpPENojaBaTeieM peleHus o 0ojee yriryOJeHHOM H3JI0-
YKEHUH JIEKLINOHHOI'O0 MaTepuraa;

KOHTPOJIb 0a30BBIX 3HAHUN M MPUHATHE MPENOAABATEIEM PEIICHUS O IPOBEACHUHN JIOTIOIHUTEIb-
HBIX 3aHATUN B PaMKaxX KOHCYJIbTALIUM;

KOHTpPOJIb 0a30BbIX 3HAHHWM M BbIJa4a PEKOMEHAALUN MpernojaBaTeisiM, BeIyIIUM TUCIUILUIUHBI,
o0ecreynBaroIUM MOJyYyeHHEe He0OXOJUMBIX 3HAHUM M YMEHHI B paMKax HallpaBiieHus, 1 Gopmu-
POBaHUS MEXAUCLIUILTUHAPHOM CBSI3U;

KOHTPOJIb YCBOCHHBIX TEOPETUUECKHX 3HAHUN — MPOBEPKA OCTATOUHBIX 3HAHW IO TUCIUILUINHE;
Pa3BUTHE JOTMYECKOTO MBIIUICHHUS.

Bonpochbl TeKyIero KOHTPOJIsl COCTABIISIOTCS U3 BOIIPOCOB Il CAMOIPOBEPKHU, KOTOpBIE Mpe-
CTaBJICHBI B KOHIIE KaKAOH JIEKIIMK B KoJIMyecTBe HEe MeHee 10 mTyk B y4eOHOM 1MOCOOHMH Kypca JIeK-
nui. O6111ee KOJIMYECTBO BOMPOCOB PACPEICICHHOTO BXOIHOTO KOHTpOJis He MeHee 180.

YTo BbI IOHUMAETE M0/1 UI€ATBHBIM KPUCTAIUIOM U H1€AJIbHOM MOBEPXHOCTHIO?
YTo BbI IOHUMAETE M0J1 PEAbHBIM KPUCTAIIOM U PEAIbHOM OBEPXHOCTHIO?
KakoBa npupo/ia HoBepXHOCTHOIO OTeHIMana?

KakoBa npupoaa yposHnei Tamma?

1
2
3
4
5. Kaxkue BHemnHMe (hakTOpbl OKA3bIBAIOT BIMSIHUE HA CBOWCTBA MMOBEPXHOCTH?
6. Kakwue sHepreTHueckre COCTOSHUS Ha3bIBAIOTCS OBICTPBIMU?

7. KakoBo BpeMsl yCTaHOBIJIEHHS PaBHOBECHSI OBICTPBIX COCTOSAHMM ¢ 00BEMOM?

8. Kakwue sHepreTuueckre COCTOSHUS Ha3bIBAIOTCS MEJICHHBIME?

9. KakoBo BpeMmsl yCTaHOBIIEHUS] paBHOBECHUS] MEJUIEHHBIX COCTOSIHUNA ¢ 00bEMOM?

10. KakoBbI KOHIIEHTPALIUH TOBEPXHOCTHBIX COCTOSTHUI?

11. KakoBbl NpUHIMNHATBHBIE OTPAHUYEHUS JUIsl TPAJUIIMOHHOTO MOAX0/ia K YIPaBJICHUIO CBOWCTBA-
MM TOJIyIPOBOJHUKOBOTO MaTepuaa?

12. YTo mOHMMAIOT 1TO/T AaTOMHBIM KJIacTepOM?

13. Yro sBisieTcs IBUXKYIIECH CHITON B 00pa30BaHUU KiacTtepa?

14. KakoBbI cOBpeMEHHBIE METO/IbI MOTYYEHHsI CTPYKTYpP C aTOMHBIMH KJlacTepamu?

15. KakoBbI METO/IBI UCCIICTOBAHMS HAHOKIACTEPOB?

16. Yto noHumaroT mnoj Mexx($a3HbIMUA IpaHULIAMU?

17. Yro npexncrasisier coO0i MOTYIPOBOIHUKOBAs CBEpXpelIeTka?

18. KakoBbI BO3MOXKHOCTH SMUTAKCHU B (POPMUPOBAHUU CTPYKTYpP ¢ MUHUMAIIbHBIM PacCcOrlacOBaHU-
€M I10 MapaMeTpaM pereTku?

19. Kakast moiaynpoBOIHUKOBAs CTPYKTYpa Ha3bIBAETCS HAMPSKEHHON ?

20. KakoBbI peanbHbIe IPUMEHEHUS HAMIPSDKEHHBIX TE€TEPOCTPYKTYP?

21. YTo MOHUMAIOT O dIIUTaKCHE?

22. Kakue NOBEpXHOCTHBIE MPOLECCHl MPOUCXOMAT HPU BBIPALIMBAHUM TOHKOH IUIEHKH METOIOM
MJID?

23. Yem ompenenseTcs KOHACHCAIMS Ha MOAJI0KKY HOBOT'O MaTepuaia U3 ra3oBoi ¢aspi?

24. KakoBsI mpeumymiectsa meroga MJID?



25. KakoB MexaHu3M IMOCIOHHOTo pocTa?

26. KakoB mexanusm pocra Bonemepa — BebGepa?

27. KakoB mexanu3Mm pocta Ctpancku — Kpactanosa?

28. Yro nmpeacrasisieT co00M MEXaHU3M POCTa «CTATUCTUYECKOE OCAXKAECHUE» ?

29. Uto obmiero mexay merogamu MJID u PI'® MOC?

30. KakoBsl pazimmuus Mexay metogamu MJID u PI'd® MOC?

31. KakoBa 3amaua ¢otonaurorpadun?

32. Yto moOHUMAIOT 1Mo 3aK0oHOM Mypa?

33. KakoB nmporuo3 ymenbieHust JyiHel 3atBopa M/AII-Tpanzucropos?

34. KakoBbl MUHUMAJIbHBIN pa3Mep U JIHHA KaHana K L, TocTUraeMble B HACTOAIIEee BpeMs?

35. KakoBbI JUIMHBI BOJIH S3KCUMEPHBIX JIa3€pOB U OT YEro OHU 3aBUCST?

36. KakoBbI NPUHIMIINAIBHO UHBIE, IO CPAaBHEHMIO ¢ (hoTonuTorpadueii, MeTo bl NOIyYeHHs pUCYHKA
¢ pa3Mmepamu 31eMeHToB MeHee 100 am?

37. KakoBbl BUbI TUTOrpady BHICOKUX YHEPTUI?

38. KakoBa pazpemaromasi CrioCOOHOCTh AJIEKTPOHHO-JIyYEBOTO IKCIIOHUPOBAHHUS IO CPABHEHHIO C
(OTOPKCIIOHUPOBAHUEM?

39. KakoBa ocHOBHasI mpUYMHA Pa3pabOTKH METOJIa pEHTTEHOBCKOM TuTorpadumn?

40. KakoBblI I1aBHBIE IPEUMYIIIECTBA PEHTI€HOBCKOH JInTOorpaduun?

41. KakoBbI MperMyIIIECTBA IEPHEBOM HAHOTUTOTpapum?

42. KaxkoBbl IperMyI1leCTBa HaHOTIEYaTHOM uTorpaduun?

43. KakoBbI BO3MOKHOCTH 3JIEKTPOHHOT'O JIyya KaK MHCTPYMEHTA NPELU3MOHHON TEXHOIOrun?

44. KakoBbI IPUHITUIIBI AJIEKTPOHHO-IIy4eBOM 00pabOTKU?

45. Tlouemy 00pabOTKa ANIEKTPOHHBIM JIy4OM BEETCS B BBICOKOM BakyyMme?

46. KakoBa moBepXHOCTHAS IJIOTHOCTh M3ITyUEHHSI SJIEKTPOHHON MYIITKHU?

47. KakoBO MeCTO 3JIEKTPOHHO-ITy4€BON 00pabOTKH B TEXHOJIOTUU MUKPOCXEM?

48. KaxkoBbI yCIIOBHSI KOHKYPEHIIH NOHHOW U pEHTTEHOBCKOM TUTorpadumn?

49. B yeM COCTOHT CYITHOCTh HOHHOH UTOTpadumn?

50. KakoBa paspermatoiiast ciocOOHOCTb MO3UTHBHBIX PE3UCTOB B Clyyae MOHHO-JIY4E€BOI'O SKCIIOHM-
poBaHus?

51. [Touemy mIMPOKOE pa3BUTHE HAHOTEXHOJIOTHI CBSA3BIBAIOT C MOSBICHUEM CKa-HUPYIOIIETO MUKPO-
ckona?

52. Yro mpencrapmnsieT co00it 3 heKT pa3MEpHOTO KBAHTOBAHHSI?

53. Kakas retepocTpyKTypa SBISIETCSl THIIMIHBIM MpHMepoM 3¢ dekra pasMepHOro KBaHTOBaHUS?

54. Tlouemy TOHKHE MIEHKU SBJISIOTCS IPUMEPOM CTPYKTYPBI C IBYMEPHBIM 3JIEKTPOHHBIM ra3zoM?

55. B uéM cocTOUT BayKHBIH JJIs1 aTOMHOW TEOPUU MPUHIIUI COOTBETCTBUS?

56. B 4éM cOCTOUT SKCIIEPUMEHT 110 HAOII0IEHUIO MarHUTHOTO 3 dexTa AapoHoBa — boma?

57. KakoBbI ITpakTUYeCKHE MPUMEHEHUS Mpoliecca TYHHETUPOBaHUS AJIEKTpOHAa?

58. YUro mpeacrapnseT co00i X0I0AHAs IMUCCHUS SJIEKTPOHOB U3 METAIJIOB?

59. YTo mOHMMAIOT MO/ HAHOTEXHOJIOTUSMH?

60. KakoBo mpumeHenue 3¢ddekra pe30HaHCHOrO TYHHETUPOBAHUS B JBYXOAaphepHOW KBAaHTOBOM
CTpyKTYype?

61. [Touemy KpeMHUIA SABISICTCS OCHOBHBIM MaT€pPUATIOM COBPEMEHHON MUKPO-3JICKTPOHUKH ?

62. Kakue npu4mHbI cIepKUBAIOT UCIOIb30BAHNE MOHOKPUCTAJUIMYECKOTO KPEMHUS B OITORJIEKTPO-
HUKe?

63. CpaBHHTE HJIEKTPUYECKHE COMTPOTHBICHUS] MOHOKPHCTAINTNYECKOTO U IOPHCTOTO KPEMHHUSL.

64. CpaBHHTE TEIJIONPOBOIHOCTH MOHOKPUCTAIUINYECKOTO M TOPUCTOTO KPEMHHUSL.



65. Kakue cocTaBbl 37IEKTPOJIIMTOB UCHOIB3YIOTCS IPU (POPMHUPOBAHUN HU3KOPA3MEPHOTO KPEMHHUS?
66. I[IpucyTcTBUEe HOCHTENEH 3apsaa Kakoro 3HaKa HEOOXOAWMO JUIS TMOJyYeHHs] HU3KOPAa3MEPHOTO
KpEMHUS IpU aHOUPOBAHUU?

67. Kak xknaccupunupyeTcst HOpUCThIN KPEMHUH IO pa3mepy mop?

68. UTo moHUMAIOT 10/1 MOPUCTOCTHIO HU3KOPA3MEPHOT'O KPEMHUS?

69. IIpu KakuX 3HaYEHUSIX TOPUCTOCTU HUZKOPA3MEPHBIN KPEMHHM reHepUupyeT BUANMBINA CBET?

70. KakoBbI 1epCrieKTUBBI MPUMEHEHHS TOPHCTOTO KPEMHHSI B HAHORJIEKTPOHHUKE?

71. KakoBbI BO3MOKHOCTH METO/1a MOJIEKYJISIPHO-TYy4Y€BOM AMUTAKCUH?

72. Yto o011ero u B 4éM pa3HUIla METOJOB MOJICKYJISIPHO-TY4YEBOM SMUTAKCUU U POCTa U3 Ta30BOH ¢a-
3Bl C MCIIOJIb30BAaHUEM METANIOOPTaHUYECKUX COEIMHEHUI?

73. KakoBbl Hanbosee BakKHbIE MHAUBHIyalIbHbIE aTOMHBIE ITPOLECCHI, COMPOBOKIAIOIINE SMUTAKCH-
aJIbHBINA POCT?

74. Uto npencrasisieT co00i MOCIONHBIN POCT, KAKOB €r0 MeXaHU3M?

75. Uto npeacrasisieT co00il OCTPOBKOBBIN POCT, KAKOB €r0 MEXaHU3M?

76. Yo mpencrapmnsier coboii poct Ctpancku — KpactaHoBa, KakoB €ro MexaHu3m?

7'7. KakoBbl IPUHIUIIBI )KUIKOCTHON AMUTAKCUU, KAKOBO €€ MECTO B TEXHOJIOI'MH MUKPO- U HaHODJIEK-
TPOHUKHU?

78. KakoB CMBICIT TEPMHUHOB «T€TEPOIMUTAKCHUS», KTOMOIITUTAKCHUS, «XEMOITUTAKCHUS)?

79. IlosicHuTe yNpOmEHHYIO CXeMy POCTOBOIM KaMephl B yCTAaHOBKE MOJICKYJISPHO-JIyYeBOW SIHTAaK-
CHUH.

80. KakoBbl BO3MOXHOCTH KOHTPOJISI CTPYKTYPBI U 3JIEMEHTHOTO COCTaBa IUIEHOK B METOJIE MOJIEKY-
JSPHO-TTy4€BOU SMUTAKCUU?

81. B uém cocTout 3pPeKT pazMepHOro KBaHTOBAHUSA?

82. B 4ém cocToUT OTIIMYME MUKPOYACTHUI] OT MaKpOYaCTHIL?

83. Uro MOHUMAIOT O KBAHTOBOH MO, KBAHTOBOM HUTHIO, KBAHTOBOM TOYKOMH?

84. Yto mOHUMAIOT IO JUCIOKAIUSMHI HECOOTBETCTBUS, KAKOBHI YCIIOBHSI UX BOSHUKHOBEHHS?

85. UTo MOHMMAIOT IO/I CaMOOpTaHU3aIfel, KaKOB MPHPOIHBIA MPOIECC CaMO-OpTraHU3auy TBEPAO-
TEJIbHBIX HAHOCTPYKTYp?

86. KakoBbI MeTOIbI HCCIIEIOBAaHUS CAMOOPTaHU30BaHHBIX KBAHTOBBIX TOYEK?

87. B 4éM cocToAT mpeuMyIecTBa J1a3epoB Ha CaMOOPIaHW30BAaHHBIX KBAaHTOBBIX TOYKaX MO CpaBHe-
HUIO C Jla3epaMH Ha KBAaHTOBBIX sIMax?

88. Uto mpencTaBisitoT co00i MCKYCCTBEHHBIE NEPUOIUYECKHAE CTPYKTYPHI M MTOYEMY HX Ha3bIBAIOT
CBEpPXpEIETKAMMU?

89. UTo MOHUMAIOT 10T KOMITO3UITHOHHOHN CBEPXPEIIETKOM?

90. UTto mOHMMAIOT TTOJT JISTUPOBAHHOM CBEPXPEIIETKON?

91. KakoBbI IpenMyIIeCTBa MArHETPOHHOTO PACIIBIICHUS 110 CPAaBHEHUIO ¢ TEPMUUECKUMHU CIIOCOOAMHU
ocaxaeHus”?

92. KakoBbl BO3MOKHOCTH SKCIEPUMEHTAIBHON peann3alii MHOTOCIOWHBIX CUCTEM JJIsl BAKYYMHOTO
yneTpaduonera?

93. KakoB Hanbosnee mpocToi crnocod MoyrydeHus MHOTOCIOWHBIX CTPYKTYP METaIoB?

94. Yrto oOmiero u B 4€M pasHHIIA MEKIY TMOTEHIMOCTATHYECKUM M TaJbBAaHOCTATUIECKHM DIIEKTPO-
JUTHUYECKUM OCaKICHUEM?

95. KakoBbel 0coOble CBOMCTBA IMOBEPXHOCTHBIX HAHOCTPYKTYp, OINpEAENSIONIUe MEePCHeKTUBbl HX
MIPUMEHEHUSA?

96. KakoBbl BO3MOYKHOCTH TOJYYEHHMS MOBEPXHOCTHBIX CTPYKTYP METOJOM MOJIEKYJISPHO-TY4eBOM
AIUTAKCUH?



97. Uro npencrasisier co00ii xumudeckas cOOpka MOBEPXHOCTHBIX HAHOCTPYKTYP?

98. KakoBbI MepcreKTUBBI HU3KOPAa3MEPHBIX CTPYKTYpP HAa OCHOBE IIOPHCTOTO0 KPEMHHUSA?

99. Uro mpencTaBisOT cO00M CTPYKTYphl KpeMHH-Ha-u3osatope (KHHN)?

100. Yto mpencTaBisioT cOOOW yriepojHble HAHOTPYOKH M KaKOBBI MU CO3/IaHUSA HAa UX OCHOBE
3JIEKTPOHHBIX YCTPOMCTB?

101. Yrto moHUMAIOT IO CBEPXIIPOBOUMOCTHIO?

102. Yto 03HAYaET TEPMHH «TEIHECBBIC TEMIICPATYPHD» ?

103. Touemy npu aOCOTOTHOM HYyJI€ HNEKTPHUECKOE COMPOTUBIICHUE TOJHKHO HCYe3aTh?

104. B xaxoM rojay ObLIO OTKPBITO CBEPXIIPOBOIAIIEE COCTOSHUE BellecTBa?

105. Yto moHMMAIOT MMOJ cBepXmpoBoHuKamu | poma?

106. Yrto monumarot moj cepxmnpoBoaaukamu Il poma?

107. Kewm u xorna Obu1a peaiokeHa TEOpHUs CBEPXIPOBOIMMOCTH?

108. KakoBo mponcXoIeHUE TePMUHA «KYIIEPOBCKas mapa»?

109. Kakoe koin4ecTBO KyNepoBCKHX Map HaxoauTcs B 1 cm 3 BemecTBa?

110. Kro aBTOpHI HarboJIEeE MOMYJISIPHOW MOAEIU CBEPXITPOBOMMOCTH?

111. KakoBO mpOUCXO0KJIEHUE TEPMUHA «BBICOKOTEMIIEPATYPHAsI CBEPXIIPOBOAUMOCTH?

112. Yro neXHT B OCHOBE TEOPETHUYECKOW MOJEIH BBICOKOTEMIIEPATypHOU CBEPXIPOBOIMUMOCTH,
pa3paboTtanHoi akagemukom B. JI. 'un3z6yprom?

113. KakoBa 3BOJIOIHS TEMIIEPATYPHI IIEPEX0a B CBEPXIIPOBOIAIIEE COCTOSTHUE?

114. Yem oOBsICHSETCS UHTEPEC K BHICOKOTEMIIEPATYPHOU CBEPXITPOBOAMMOCTH?

115. KakoBbl ocHOBHBIE Tpeumytiectsa BTCII?

116. Kaxkoi nmapameTp onpenaenser BeicokodacToTHbIe cBoricTBa BTCII maTepuanoB?

117. Yro nmoHumaroT noj kepamuueckum MetozoM noiydenus BTCII marepuanos?

118. KaxoBbI BO3BMOKHOCTH MOJIEKYJISIPHO-ITy4eBO# snutakcuu s momydeHus: BTCII miuenok?

119. KakoBBI BO3MOXKHOCTH 30J1b-Te)Ib MeTo1a Ayist tonydenust BTCII mieHok?

120. Kaxkossl kommepueckue npumeHenns BTCII marepuanoB?

121. Kakwue s5eKTpoHHBIE PUOOPHI HA3BIBAIOTCS MUKPOBOJIHOBBIMHE?

122. KakoBbI UaCTOTHI U JUTMHBI BOJH CBEPXBBICOKOYACTOTHOTO qUana3oHa?

123. Kakue TeopeTndyeckue M SKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS B 00JACTU pac-MpPOCTPAHEHUs U
B3aMMO/ICICTBHS BOJIH CTUMYJIMPOBAHbI MOTPEOHOCTAMU MHTErpanbHOM ontuku CBY?

124. KakoBsl chepbl IPUMEHEHUSI MUKPOBOJIHOBOM TEXHUKHU B HACTOsIIee BpeMs?

125. Kakoe COOTHOIIIEHHE CBS3BIBACT JUTMHY BOJHBI, CKOPOCTH PACIIPOCTPAHEHUS! BOJHBI M YaCTOTY
KOJIeOaHMU I 2JIEKTPOMarHUTHOTO TOJIsi?

126. KakoBa mpupo/ia pauoBoJTH?

127. CpaBHHUTE CKOpOCTH ABIDKEHHS JJIEKTPOHA M PACIPOCTPAaHEHHs JIEKTPOMAarHUTHOTO TIOJIS TIO
TeneOHHOMY MTPOBOY.

128. Ot xakux (hakTOpOB 3aBHCUT NMPEAEITBHO TOCTHKUMAsI CKOPOCTh Mepeiaun JaHHbIX ?

129. Yro nmpencrasnsier coboit CBYU-tepanus?

130. KaxoBbI mapaMeTpbl BOJIH, UCIIOJIb3YEMBIX B CAHTUMETPOBOM U JELIMMETPOBOM Tepanuu?

131. KaxoB cMmbICI TepMUHA «1a3ep»?

132. KaxoB BKJIa/I 0OT€YECTBEHHBIX YUEHBIX B CO3/IaHUE TIEPBOTO TBEPIOTEIBHOTO Ja3epa’

133. Korna Havancs «ia3epHblii» MEeprUoT ONTHKA?

134. Yro nmpexacrasisieT co0oit 1a3ep Ha qBOIHOI rerepocTpykType (AI'C-nazep)?

135. Yro nmpeacrasisieT co0oit HaHOMA3ep?

136. KaxoBa poJib CBETOM3IYHAIOMUX AUOA0B B PA3BUTHH MUKPOBOJHOBBIX CUCTEM?

137. Kakum curHaiom nepenaercs nHpopManus no onToBOJIOKOHHOMY Kabemnto?



138.
139.

KakoBa cTpykTypa ONTOBOJIOKOHHOTO KaOelisi M €ro He10CTaTKu?
KakoBbl XapaKTepUCTHKH ONTOBOJIOKOHHOTO Ka0elsi MO MOMEXO3aLIUIEHHOCTH U CeKPETHOCTH

nepeaaBaeMoi nHbopmaruu?

140.
141.
142.
143.

KakoBbl IpUHIUITHATBHBIE PA3IUYUsI OJHOMOIOBOTO 1 MHOTOMOJIOBOTO Kabensi?

Kaxoil nnana3oH BOJIH UCIIONIB3YETCS U1l TEIEBU3MOHHOTO BEIIAHUS?

KakoBo ycTpoiicTBO Ha3€MHOM TEJIEBU3MOHHOM NIepeaaroiieit cetu?

Kakue CIyTHMKOBBIE CHCTEMBI CBSI3M OCYILLECTBIIAIOT paclpenelieHne curianos 1B mporpamm

1o teppuropuun Poccun?

144.
145.
146.
147.
148.
149.

KakoBbI OCHOBHBIEC CTPYKTYPBI IIOCTPOSHUSI CUCTEM KaOEIbHOTO TEICBUICHUS?

KakoBbI OCHOBHBIE TPEUMYIIIECTBA COTOBBIX CUCTEM TEICBUIACHUS?

Uro npezcrasiser co0oi reoctalimoHapHasi opoUTa HCKYCCTBEHHOIO CITyT-HUKA 3emin?
KaxoBbl mpenmytiiecTBa cucTeM MOOMIIBHON CBSI3U?

Kakwue sTansl B CBOEM pa3BUTHH MPOIILIA COTOBAsS CBA3H?

Uro npexacrasisieT coboii BonokoHHO-onTHueckue JuHuu cBszu (BOJIC)? KakoBbl ux npeumy-

mecrsa’?

150.
151.
152.
153.
154.
155.
156.
157.
Ku?

158.
159.
160.
161.

Kakue ycTpoiicTBa COCTaBIISIFOT 3JIEMEHTHYIO 0a3y BOJIOKOHHOOITUYECKUX JTUHUH CBSI3U?

UTo 03Ha4aeT TEPMUH «IKCTPEMaIbHAS AJIEKTPOHUKA»?

Kakue MexaHu3Mbl TeIionepe1aul IpUMEHUMBI K AJIEKTPOHHBIM yCTpocTBaM?

UTO NOHKMMAIOT 1101 TEMIEPATYPHOI CTOMKOCTBIO U3EINI 3JIEKTPOHHON TEXHUKU?

YTo MOHMMAIOT MO MACCUBHBIM CIIOCOOOM TEIIO0TBOIA?

YTo MOHUMAIOT MO AKTUBHBIM CIIOCOOOM TEIII00TBOAA?

Kakue xuakue TU3IEKTPUKH SIBISIFOTCS IEPCIEKTUBHBIMU ISl OXJIAXKIECHUA?

Yro 03Ha4YaeT TEPMUH «KPHOTE€HHAs 3JIEKTPOHUKa»? KakoBbI CBOMCTBA KPUOTEHHOMN AJIEKTPOHHU-

UTo MOHMMAIOT MO PAIUAIIMOHHON CTOMKOCTHIO U3IETTUI AIEKTPOHHON TEXHUKU?

UTO NpOUCXOAUT B ANEKTPOHHBIX YCTPONCTBAX MPH BO3AECUCTBUU pagnaluu’?

KakoBbl MepbI 110 MOBBIMIEHUIO PAAUAIIMOHHONW CTOMKOCTH U3EJIUN ANEKTPOHHON TEXHUKU?
Kakue mpo6iembl B TEXHOJOTHH MOIYIPOBOJHUKOBBIX MTPUOOPOB MOKHO PEIIUTh C MOMOIIbIO

ctpyktypst KHH?

162.

KakoBbl ocHOBHBIE npenmyiecTBa cTpykryp KHU mepen oObIYHBI MUKPEMHHUEBBIMHU MOJIOXK-

KamMu?

163.
164.
165.
166.
167.
HHA?
168.
169.
170.
171.
172.
173.
174.
175.

KaxoBbI 0CHOBHBIE CBOMCTBA TexHOJOrMH Smart Cut?

Uto nonnmaroT oA npoueccom SIMOX?

KakxoBbI OCHOBHBIE CBOMCTBA TEXHOJOTHH CPAIIUBAHUS ILTACTUH?

KakoBo mecTo snurakcuu B cozganuu ctpykryp KHI?

Kakossl npeumymiectBa ctpyktyp KHC u kakoBsl orpannuenus B pazsutun KHC Hampasie-

KakoBbl mpenMyIiecTBa KapouI0KPeMHHEBON IIEKTPOHUKU?

KakoBbl OCHOBHBIEC HAIIPABIICHUS UCTIOIB30BAaHUS PUOOPOB HA KapOHIe KpeMHUs?

Kakue ycTpoiicTBa peanbHO co37al0TCs Ha OCHOBE KapOu1a KpeMHuUs1?

KakoBa 3Bosto1Hs METO/1a MOJTy4YE€HUsI MOHOKPUCTAIIJIOB KapOuaa KpeMHus?

KakoBbl mpenmy1iecTBa rpadeHa Kak BO3MOXKHOI'O MaTepuaia JJIsl CO3/1aHus TpaH3ucropa?
KakoBbI nmepcrnekThBbI ajiMa3a Kak MaTepuaia SKCTpeMalbHON JIEKTPOHUKA?

Urto npeacTaBisieT OO0 THPUCTOP U MOYEMY €T0 CUUTAIOT MPUOOPOM CHUIIOBOM SJIEKTPOHUKU?
[ToueMy KOMMYTallMOHHBIC U YACTOTHBIC XaPAKTEPUCTUKH OUIIOJISIPHBIX TPAH3UCTOPOB JIyYIIIE,

4YeM y 3aIIMPAEMbIX TUPUCTOPOB?



176. CxonbKO MOKOJEHUN HACUUTHIBAET PA3BUTHE OHUITOISAPHOIO TPAH3UCTOPA C U30JIMPOBAHHBIM 3a-
TBOpOM?

177. Tlouemy moJieBble TPAH3UCTOPHI JIyUIlE 3AIIULICHBI OT paguallli U TeMIlepaTyphl, 4eM Ouro-
JISIPHBIE TPAH3UCTOPHI?

178. KaxkoBbl penenbHble paboune TOKH U HaNpspDKeHUs 1 coBpeMeHHbIXx MOII-Tpan3ucropa?

179. Kakue npubOpsl CUIOBOM AJIEKTPOHUKHU Hanboiee pacnpoCTpaHEHbl B YCTPOWCTBAX MOIHOCTHIO
JI0 HECKOJIbKUX COTEH KHJIOBATT?

180. KakoBbI OCHOBHBIE OCOOCHHOCTH IUIAaHAPHOMN TEXHOJIOTHH?

Taoauna 6.1
IIkana u KpUTEpUH OLEHKH MPOMEKYTOYHOM aTTecTallMU B (popMe 3aueTa

Duenka ¥Yposenb chop- [DOmmme TpeOoBaHMS K pe3yabTaTaM aTTecTaluu B (hopme 3auera
(6amnbI) MHPOBAaHHOCTH
KOMIETECHIIMI
3auteHo» Bricokuii ypo- [[eopernueckoe coiep:kaHue Kypca OCBOCHO MOJTHOCThIO 0€3 TIPo-
61-100) BEHb O€JIOB WITH B TICJIOM, HJTH OOJIBIIEH YacThI0, HEOOXOAMMBIC TIPaK-
TUYECKUE HABBIKH PAabOTHI C OCBOEHHBIM MaTepuaioM chopMHUPO-
BaHbl UJIM B OCHOBHOM C(hOPMHUPOBAHBI, BCE WU OOJIBIINHCTBO
MPelyCMOTPEHHBIX paboueii mporpaMMoil ydeOHbIX 3aJaHui BbI-
MIOJIHEHBI, OT/IEJIbHBIE U3 BBINIOJIHEHHBIX 33JJaHUM collepKaT
OIINOKHU
ba3zoBblil ypo-  [[eopeTnueckoe coqep:kaHue Kypca OCBOEHO B IIeJIOM 0e3 mpode-
BEHb JIOB, HEOOXOIMMbIE TTPAKTUYECKHUE HABBIKU PaOOThI C OCBOCHHBIM
MaTepuajIoM B OCHOBHOM C(POPMUPOBAHBI, MPETyCMOTPEHHbIE
paboueii yueOHOU MporpaMMoil ydeOHbIe 3a/1aHusl BBHITIOTHEHBI C
OTJIETbHBIMU HETOYHOCTSIMHU, KAYECTBO BBIMOTHEHUSI OOJBIITHH-
CTBA 33J]aHUI OIICHEHO YKCJIOM 0allIOB, OJIU3KUM K MAKCUMYMY.
MuHuManbHblil  [[eopeTHueckoe coJepKaHue Kypca OCBOEHO OOJIbIIeH YacTbio, HO
YPOBEHB pOOEIIbl HE HOCST CYIIECTBEHHOTO XapakTepa, He00X0JuMbIe
MIPAKTUYECKHE HAaBBIKU PAaOOTHI C OCBOEHHBIM MaTE€pUaJIOM B OC-
HOBHOM C(OPMHPOBAHBI, OOJIBITMHCTBO MPETyCMOTPEHHBIX pado-
4yel yueOHOM mporpaMMoi y4eOHBIX 3aJaHUi BBITIOJTHEHBI, OT-
JIENbHBIE U3 BHIMOTHEHHBIX 3aJ]aHUi cofepKaT OIMIMOKH.
<He 3aute- kommereHumu, [[eopeTndeckoe coepikaHue Kypca OCBOGHO YaCTMYHO, HEOOX0 -
HO» 3aKpeIUIEHHBIE | MBIE HABBIKK Pa0OTHI HE CHOPMHUPOBAHBI WM C(HOPMUPOBAHBI OT-
MeHee 61) | 3a qUCITUTLITH- JIeTTbHBIC U3 HUX, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboyeit
HOH, He cop- | yueOHOM porpaMMoii 3a/laHui HE BBHITOJHEHO JTMOO BBIMOIHEHO C
MHPOBAHbI rpyOBIMH OITMOKAMH, KAYECTBO UX BBITIOJHEHUSI OIEHEHO YHCIIOM
0aJ10B, OJIM3KUM K MUHUMYMY.

HTorosniii KOHTPOJIb

JlJ11 UTOrOBOrO KOHTPOJISI 3HaHUI, YMEHUI U HAaBBIKOB, B COOTBETCTBHU C TPEOOBAHUSIMHU K KOM-
NETEHIUSAM MarucTpa, MPUMEHSIOTCS KOHTPOJIbHO-U3MEPUTENBHBIE MaTeEpUaibl B BUAE TECTOBBIX 3a-
JaHUl WM OWIIETOB, COCTABJIEHHBIX M3 BBIIEIPUBEIECHHBIX BOMPOCOB. MTOroBbIil KOHTPOJbL OCY-
HIECTBIISICTCS IPU Claye 3a4eTa B aTTECTAMOHHYIO HEEIIO.



7. YueOHO-MeTOAMYECKOE M MATEPUAJLHO-TeXHHYECKOe olecrnedeHHe NMCHUILIHHBI (MO-
AyJas)
7.1. Y4eOnas iuTeparypa:
OcHoBHas1 JiUTEpaTypa

1. AxTyanbHble TPOOJIEMbl COBPEMEHHOHN 3JEKTPOHUKUA M HAHOAJIEKTPOHUKHU: y4el. mporpamma
muciuIuinHel / cocT. : B. A. KO30Ba, I'. H. [llenoBanoBa. — Kpacuosipck: UIIK CDVY, 2009. — 46 c. —
(AktyanpHbIe TIPOOJIEMbI COBPEMEHHOH 3JEKTPOHUKU M HaHOAIEKTpOoHUKH : YMKJL Ne 1524/1092-
2008 / pyk. TBopu. KoyutektuBa I'. H. [llenoBanoBa).

2. lllemoBanoBa, I'. H. AktyanbHble MpoOIEeMbl COBPEMEHHOMN 3JIEKTPOHUKH W HAHODJIEKTPOHUKH:
kypc nekumii / I'. H. lllenoBanoBa. — Kpacnosipck: UK COY, 2009.-222 ¢. — (AKTyalibHBIE MPOOIIe-
MBI COBPEMEHHOM 3JIEKTPOHUKH U HaHOJIeKTpoHUKH : YMK]] Ne 1524/1092-2008 / pyk. TBopu. Kou-
nextuBa . H. lllenoBaHoBa).

3. IO30Ba, B. A. AxryanbHbie TpoOIEeMbl COBPEMEHHOM 3JEKTPOHUKUA U HAHORJIEKTPOHHUKU: J1a0.
npaktukyM / B. A. FO308Ba, I'. H. lllenoBanoBa. — Kpacuosipck : UTIK COVY, 2009. — 123 c. — (AkTy-
aJlbHBIE MPOOJIEMbI COBPEMEHHOM 3JIEKTPOHMKH W HaHoIeKkTpoHuku: YMKJ] Ne 1524/1092-2008 /
pyk. TBopu. kosektusa I'. H. IllenoBanosa).

4. AxTyanbHble IPOOJIEMbI COBPEMEHHOMN AJIEKTPOHUKH M HAHOBJIEKTPOHUKH: METOJ. YKa3aHUs K
camoct. pabore / coct. B. A. FO30Ba. — Kpacnospck: UIIK CDY, 2009. — 27 ¢ — (AkTyasbHbIE MPO-
0JiIeMbl COBPEMEHHOM AIIeKTPOHUKHU U HaHOANeKTpoHukn: YMKJ] Ne 1524/1092 / pyk. TBOpY. KOJJIEK-
tuBa I'. H. [llenoBanoBa.

5. lO30Ba, B. A. AkryanbHble IPOOJIEMbl COBPEMEHHOMN JIEKTPOHUKU U HAHOIEKTPOHUKU: yued.
nocobue 1o Kypcosoii padote / B. A. FO30Ba, I'. H. lllenoBano-Ba. — Kpacnosipck: UITIK CO®VY, 2009. —
121 c. — (AxryanbHble TpOOJIEMbl COBPEMEHHOM JJIEKTPOHMKH W HaHORJeKTpoHUKH: YMKJ[ Ne
1524/1092-2008 /pyk. TBopu. kosuektusa ['. H. IllenoBanosa).

6. AKTyanbHble TIPOOJIEMBbl COBPEMEHHOMN AJIEKTPOHMKU M HAHOAJIEKTPOHUKHU: OpraHU3all.-METO/.
ykazanus / coct. B. A. FO30Ba. — Kpacnosipck : UTIK CDVY, 2009. — 66 c. — (AkTyanabHble TPOOIEMbI
COBPEMEHHOI 3JIEKTPOHUKH U HaHOeKTpoHukn : YMKJL Ne 1524/1092-2008 / pyk. TBOpY. KOJIJICK-
tuBa ['. H. lllenoBanoBa).

7. Hano- u MukpocucteMHas TexHuka. Ot uccneoBanuii k pazpadorkam: ¢6. crareit / pen.: I1. I1.
Marnsues. — M.: Texunocdepa, 2008. — 589 c.: un. — (Mup >7eKTpOHUKN).

8. Hparynos, B. Il. OcHoBbl HaHO2NIeKTpoHUKH: y4eb. mocooue / B. I1. [dparynos, U. I'. Heus-
BecTHBIN, B. A. I'pumuna. — HoBocubupck : U3zn-so HI'TY, T 2009. 332 c.

9. Mansues, I1. I1. Hanomartepuansl, Hanotexnosnoruu / I1. TI. ManbreB. — M.: Texnocdepa,
2008. — 241 c.

10. Yamueirun, FO. A. Hanotexnonoruu B anextponuke / FO. A. Hamnsirua. — M.: Texnocdepa,
2008.

11. Jparynos, B. II. OcHoBbI HaHOBNEKTpOHUKH : yueO. mocobue / B. I1. Iparynos. — M.: Jloroc,
2008.

12. luxk, A. 4. ®usuka Hu3kopazmepubix cuctem / A. A. Iuxk, JI. I'. bakyesa, C. ®. MycuxuHa.
—CII6., 2011. — 346 c.

13. Hanorexnonorus B Ommxkaiimem necsatunetuu / [lox pen. M. K. Poko, P. C. Yunssamca, II.
AnmuBucartoca. — M., 2010.

14. I'epacumenko, H. H. Mup marepuanoB u texnosnoruidl. KpemMuuii — Mmatepuan HaHOAJIEKTPOHHU-
ku / H. H. I'epacumenko, 0. H. I[Tapxomenko. — M.: Texno-cepa, 208. — 355 c.



15. lluk, A. 5. BBenenue B cBepXIpoBOIUMOCTh: yuebd. mocodue / A. S. uk, C. H. JIbikoB. —
M., 2011 -102 c.: ni.

16. llyBanos, B. I1. TenekoMMyHUKAaIIMOHHBIE CUCTEMBI U CeTH : yueb. mocobue B 3-x T. T. 2 / B.
I1. [llyBanoB. — M. : I'opsiuast munus-Tenexkom, 2007. — 672c.

17. lenoanora, I'. H. CoBpemeHHBIE MPOOJIEMBI 3JIEKTPOHUKH: KPEMHHUEBAs SJICKTPOHHUKA :
yue0. mocobue. — Kpacnospek : — UITL KI'TY, 2008. — 178 c.

18. IllenoBanosa, I'. H. ®uznveckne 0CHOBBI MUKPOIJIEKTPOHUKHU. [10IyIpOBOIHUKOBBIE TETEPO-
CTPYKTYpPBbI B MUKPO- U HAaHO3JIEKTpoHUKE : yueO. mocodue / I'. H. IllenoBanosa. — Kpacuosipck : UITL]
KI'TY, 2005. - 181 c.

19. BaitnamoB, B. M. OCHOBBI 2JIEKTPOXUMUU: y4e0. mocoOue Ui CTy . BBICIIL. y4eO. 3aBEeICHHM /
B. M. baiinamoB — M.: U3xaat. nentp «Akanemus», 2005. — 240 c.

20. IO30Ba, B. A. Marepuainsl 1 371€MEHTBI JICKTPOHHOUN TeXHUKH. OOpaboTKa JUIICKTPUIECKUX
MOJIJIOKEK MUKPORJIEKTPOHUKH C UCTIOJIH30BAaHUEM JIETOHAIIMOHHBIX HaHOAMa30B: yuel. mocodue / B.
A. FO308Ba, O. B. Cemenora; Kpachosipck. roc. TexH. yH-T. — Kpacnosipck: UIIL[ KI'TY, 2005. — 76 c.

JonosHuTeIbHASA JTUTEPaTypa

21. CTO 4.2-07-2008. Cucrema MeHepKMeHTa KadecTBa. OOIMe TpeOOBaHMS K TOCTPOCHHIO, H3-
JIOKEHUIO U 0(OPMIICHHIO JOKYMEHTOB YU4eOHON M HAydyHOU nesTenbHocTH / pa3pad. : T. B. Cuibuen-
ko, JI. B. benomanko, B. K. Mnanenuesa, M. U. 'y6anosa. — Beea. Bnepssie 09. 12. 2008. — Kpacno-
apck : UIIK CDVY, 2008. — 47 c.

22. Karajor JUIIeH3UOHHBIX MTPOrPaMMHBIX MPOIYKTOB, UCOIb3yeMbIx B CDY / coct.: A. B. Ca-
padanos, M. M.Topomnos. — Kpacnosipck: UTIK COVY, 2008. — (Bsim. 3)

23. 3umun, C. I1. ITopucTtslii KpeMHUI — MaTepuan ¢ HOBBIMHU CBOICTBaMH / C. I1. 3umun //
Copocosckuit oopazoBarenbHblil )KypHal. — 2004, — T.8 (Ne 1) — C. 101-107.

24. 3umun, C. I1. Dnextpudeckue cBoiicta nopucroro kpemuwus / C. I1. 3umun // OTII. — 2000. —
T.34 (Bem.3) — C. 359-363.

25. Hanorexnomorusi: ¢usuka, rnporeccel, nuarsoctuka. [Ipubopsr / [Tox pex. B. B. Jlyunnuna,
1O. M. Tauposa — M. : ®uzmatiur, 2006. — 552c.

26. CaBuenko, M. A. BeicokoTemnepaTypHasi CBEpXIIPOBOJIUMOCTh: yued. mocodbue / M. A. Ca-
BUYeHKO, A. M. CaBuenko, A. B. CredpanoBuu. — M.: MI'TY um. baymana, 2002. — 836 c.: u.

27. XoxinoBa, H. M. Undopmannonnsie TexHonoruu / H. M. Xoxinosa. — M.: Ilpuopusaar, 2004.
-192c.

28. Hocog, 10. P. Onroanexktponuka / }O. P. Hoco. — M.: Paano u cBs3b, 2004. — 360 c.

29. I'yptos, B. A. TBepnorenbHas snekrponuka / B. A. I'ypros. — M.: TexHo-cdepa, 2005. — 350

30. bapeiOun, A. A. DIEKTpOHUKA U MHUKPOIJIEKTPOHUKA. DUZHKO- TEXHOJIOTHYECKHUE OCHOBBI. —
M. : duzmataut, 2006. — 387 c.

31. MarepuanoBeznenue: yueb. ans By3oB / b. H. Ap3amacos, B. 1. Makaposa, I'. I'. MyxuH u 1
p.; Il oxg o6m. pen. b. H. Apzamacosa, I'. I'. Myxuna. — 3-e u3n., crepeotun. — M. : I3a-so MI'TY um.
H. D. baymana, 2002. — 411 c.

32. Epamakos, O. H. Mup snekrponuku. [IpukianHas onTosneKTpoHuka. / O. H. Epmaxkos.
— M. : Texnocdepa, 2004. — 372 c.

33. bpannoHn, /. Mup matepuanoB M TEXHOJOTHI. MUKpPOCTpYKTypa MaTepuanoB. MeToasl uc-
cinenoBanus U koHtposs / J{. bpanmon, V. Kamnan; Ilep. ¢ anrn. mox pea. C. JI. baxkenosa. — M. :
Texnocdepa, 2004. — 384 c.

34. lonmaros, B. 1O. YapTpaaucnepcuble aiMa3bl JeTOHAIIMOHHOTO cuHTe3a. [lonyuenue, cBOil-
ctBa, npuMenenue / B. 0. lonmatos. — CII6. : U3a-Bo CIIGITIY, 2003. — 344 c.



35. bexmrreitn, @. IToBepXHOCTH U TPaHUIIBI pa3/ielia MOIyIPOBOIHUKOB / @. bexwreiin, P.
Ouuepnaitn — M. : Mup, 1990. — 72 c.

36. Ceiicsn, P. Hanomurorpadus CBUC B axcTpemManbHO JalbHEM BaKyyM-HOM yibTpaduoiere /
P. Ceiicsan. — Cankr-Iletepoypr, 2002. — 417 c.

37. Makcumos, E. I'. [Ipo6iaema BeICOKOTEMIIEpaTypHOU CBEpXIPOBOAUMOCTH. COBPEMEHHOE CO-
crosiHue: yue6. mocobue / E. I'. MakcumoB. — M.: 2000. —533c.

38. MunbBuackuii, M. I'. IloxynpoBogaukoBbsiil KpeMHuil Ha mopore XXI Beka / M. I'. MunbBua-
ckuii // Matepuansl anekrpornoit Texuuku. — 2000. — Ne 3. — C. 4-14.

39. AceeB, A. JI. IlepcieKTUBBl NPUMEHEHUS CTPYKTYp «KPEMHHUH Ha H30JISITOPE» B MHUKPO-,
HAHORJIEKTPOHUKE M MUKpOcUCTeMHOM TexHuke / A. JI. AceeB u ap. // MuKpocucTeMHasi TEXHUKA —
2002. — Ne 9. C. 25-29.

40. Andepos, XK. U. Ucropus u Oyayiiee moaynpoBOIHUKOBBIX rerepocTpyktyp / XK. U. Ande-
poB // ®du3uka 1 TeXHHUKa MOIynpoBoAHUKOB. —1998. — T. 32 (Ne 1). — C. 3-18.

41. Iy3sips A. I1., bornaps B. C. ITarent RU 2252192 C2. MIIK C01 B36/06.511.15(2005).

42. Ily3eips A. I1., Bornaps B. C. ITarent RU 2258671 C2. MIIK C01B36/06.51.23(2005).

43. 1030Ba, B. A. BBenenue yiapTpaaucrnepcHOTO MOPOIIKa aaMasa JASTOHAIMOHHOTO CHHTE3a B
KaHaibel mopuctoro kpemuus / B. A. FO3oBa // ITucema B XKT®. — 2008. — 1. 34 (BbII.10) — c. 34-38.

44. IO30Ba, B. A. Mertoauueckue yka3aHus 110 IPUMEHEHUIO TEXHOJIOTHMH M3TOTOBJICHUS aiMas-
HBIX U aJIMa30TpaUTOBBIX MOJIUPOBOYHBIX macT : npenpuHT Ne 823D / B. A. KO308Ba, O. B. Cemenona,
A. A. MurtuH, A. B. Yrpromos : UactutyT ¢usuku CO PAH. — Kpacnosipck :2003. — 42 c.

45. T'otpa, 3. FO. TexHonOruss MUKpOIIEKTPOHHBIX YCTPOHCTB: cipas. /3. FO. 'orpa — M.: Paguo
U CB3b, 1991. — 528 c.

46. 3axapoB, A. A. PU3UKO-XMMHUYECKHE OCHOBBI pa3MepHO 00pabOTKH MOITYIPOBOIHUKOB. Me-
xaHu4eckas oOpabdoTka : yueb. mocooue / B. A. FO30Ba, A. A. 3axapos. — U3na. 2-e, nepepab. u gor. —
Kpacnospck : KI'TY, 1997 - 216 c.

47. Ilonoxxenue o0 opraHu3anuu yueobHoro npouecca B Cubupckom ¢ee-paabHOM YHUBEPCUTETE
C MCIOJIb30BAaHUEM 3aU€THBIX €IMHULL (KPEIUTOB) U OaJIIb-HO-PEUTUHTOBOM CHCTEMBI.-

ITepnoanyeckas auTepaTypa U3BeCTHS BY30B. JJICKTPOHHKA.
48. I3BecTus By30B. DJIEKTPOHUKA.
49. MUKpO2JIEKTPOHUKA.
50. ®u3nKa U TEXHHUKA NOJYIIPOBOJHUKOB.
51. HaHOTEXHOIOTMY 1 HAHOMATEPHAIIBI.
52. HaHO- 1 MUKPOCHCTEMHAsI TEXHHUKA.
53. IlepciekTBHBIE MaTeprabl. MUKpPOAJIEKTPOHHUKA.

7.2. UHTEpHET-pecypchl
Nudopmaunonnbie pecypebl

54. AKTyanbHbBIE POOJIEMBI COBPEMEHHOM AJIEKTPOHUKN M HaHOAJIEKTpoHUKH. Bepcus 1,0 [Dnek-
TPOHHBIN pecypc]: anexTp. yued.-metos. komiuiekc / I'. H. [llenoBanosa, B. A. FO30Ba, B. A. bapa-
koB, O. B. CemenoBa. — Dnekrponssie aaH. (127 M6). — Kpacnosipck: UTTIK COVY, 2009. — (AkTyans-
HbIE TIPOOJIEMBI COBPEMEHHOM 3JEKTPOHUKU U HaHOAIEKTpoHUKU: YMKJ] Ne 1524/1092-2008 / pyk.
tBOpuY. KoyektuBa ['. H. IllenoBanosa). 1 snexTponHsiii ontudeckuii nuck (DVD). Cucrem. Tpeboa-
Hus: Intel Pentium (wnm ananornyssiii npoueccop aApyrux npoussoauteneit) 1I'T; 512 M6 onepa-
TUBHOU mamsTu; 187 MO cBOOOIHOTO MHMCKOBOTO MpOCTpaHCTBa; mpu-pox DVD; omeparmonHas cu-



crema Microsoft Windows 2000 SP4/XP SP2 /Vista (32); Adobe Reader 7,0 (viu aHaJIOTHYHBIA TPO-
IOYKT 11 ureHus aiinos pdf.

55. AKTyasibHBIE MPOOJIEMBI COBPEMEHHOM AJICKTPOHUKHA M HaHOAJIEKTpOoHHUKHU. Bepeust 1,0 [Dnek-
TPOHHBINA pecypc]: yued. mporpamma nUCHMIUIMHEI /cocT.: B. A. FO30Ba, I'. H. lllenoBanoBa. — Dnek-
TpoHHbIe naH. (2 M6). — Kpacnospck:UIIK COVY, 2009. — (AkTyanbHble TPOOIEMbI COBPEMEHHOMN
3JICKTPOHUKU U HaHOANeKTpoHUKU: Y MKJI No 1524/1092-2008 / pyk. TBopu. koutektusa I'. H. Illeno-
BaHOBA). | anmekTponHbIi ontrueckuii auck (DVD). Cuctem. TpeboBanus: Intel Pentium (vnm anano-
THYHBIN TIporieccop Apyrux npousBoauteneit) 11T 512 Mbonepatusnoii namsaru; 50 M6 cBoboaHO-
ro JWUCKOBOrO MpocTpaHcTBa; mpuBoja DVD; omepanmonnas cucrema Microsoft Windows 2000
SP4/XP SP2 /Vista (32); Adobe Reader 7,0 (v aHAIOTHYHBIHA TPOIYKT A7 uTeHUs ¢aitnos pdf.

56. lllenoBanoBa, I'. H. AkTyansHbIe IPOOIEMBI COBPEMEHHOMN AJIEKTPOHUKH U HAHODJICKTPOHUKH.
Bepcus 1,0 [DnexkTpoHHbIi pecypc]: anektp. kypce geknuii / I'. H. [llenoBanoBa. — DieKTpOHHBIE JaH.
(6 M06). — Kpacnosipck: UIIK COVY, 2009. — (AxTyanpHble POOIEMbl COBPEMEHHON ANEKTPOHUKU U
HaHodJekTpoHuku: YMK]/] Ne 1524/1092-2008 / pyk. TBopu. kosuiektusa ['. H. IllenoBanosa). 1 snek-
TpoHHBIN ontnyeckuid nuck (DVD). Cucrem. TpeboBanus: Intel Pentium (vim aHanmoruvHeIi npomec-
cop npyrux npomsBomuteneit) 1I'Tm; 512 M6 onepatuBHoil mamsatu; 50 MO cBOGOJHOTO TUCKOBOTO
npoctpanctsa; npuoa DVD; onepanmonnas cucrema Microsoft Windows 2000 SP4/XP SP2 /Vista
(32); Adobe Reader 7,0 (nnm aHaJIOTHYHBIA TPOAYKT A7 uTeHHs (aitios pdf.

57. ¥O30Ba, B. A. AxTyanbHble IPOOIEMBI COBPEMEHHOM 3JIEKTPOHUKH M HAaHOZJIEKTPOHUKH. Bep-
cust 1,0 [DnexkTpoHHBIN pecypc]: 31eKkTp. yued. mocobue mo KypcoBoit padore / B. A. FO3o0Ba, I'. H.
[[lenoBanoBa. — Dnekrponnsie aaH. (6 M6). — Kpacnosipck: UK CDY, 2009. — (AkTyasbHble mpo-
0JIeMbl COBPEMEHHOMN 3JEKTPOHUKH W HaHOoAeKTpoHHkU: YMKJ[ Ne 1524/1092-2008 / pyk. TBOpu.
KOJUIEKTUBA I'. H. llenoBanoBa). 1 anektponHsli ontudeckuii quck (DVD). Cuctem. TpeGoBa-
Hus: Intel Pentium (wnm aHanormyHslil npoueccop apyrux npousBoauteneit) 1I'Tw; 512 M6 onepa-
TuBHOU mamsTh; S0 MO cBOOOAHOTO AMCKOBOTO MPOCTPAHCTBA; pu-Boj DVD; onepammonnas cucre-
ma Microsoft Windows 2000 SP4/XP SP2 /Vista (32); Adobe Reader 7,0 (un aHanOruyuHbIi NPOIYKT
Juist yTeHus Qaitnos pdf.

58. I030Ba, B. A. AkTyanbHble IpoOJIeMbl COBPEMEHHOH 3JIEKTPOHUKH U HAaHOZJIEKTPOHUKU. Bep-
cust 1,0 [DnexTpoHHbIH pecypce]: anekTp. 1ab. npaktukym / B. A. FO30Ba, I'. H. lllenoBanoBa. — Dnek-
TpoHHbIE JaH. (4 MO). — Kpacnosipck:IIK CDY, 2009. — (AkTyanbHble TpoOaeMbl COBpEMEHHON
AJIEKTPOHUKHU U HaHOAMEeKTpoHUKU: YMKJI Ne 1524/1092-2008 / pyk. TBopu. kosutektua I'. H. [eno-
BaHOBAa). | anekTpoHHbIN onTHueckuil Auck (DVD). Cuctem. tpeGoBanus: Intel Pentium (unu anano-
TUYHBIN npoueccop apyrux npousoguteneit) 1 I'T; 512 MO oneparusHoit mamsitu; 50 M6 cBo6oa-
HOTO JUCKOBOro mpocTpaHcTBa; npuBoa DVD; omepaumonnas cucrema Microsoft Windows 2000
SP4/XP SP2 /Vista (32); Adobe Reader 7,0 (v aHamoruuHbIN TPOIYKT At uyTeHUs (aitnos pdf.

59. AkTyanbHbIe TPOOJIEMBI COBPEMEHHOM 3JIEKTPOHUKH M HAaHOZJIEKTPOHUKU. BaHK TecTOBBIX 3a-
nanuid. Bepcus 1,0 [DnexTpoHHBI pecypc]: KOHTposibHO-U3MepHuTenbHble MaTepuansl / I H. Illeno-
BaHOBa, B. A. bapamxkos, O. B. CemenoBa. — Dnextponssie qaH. (44 M6). — Kpacnosipck : UTIK COY,
2009. — (AxryanbHble TpPOOJEMbl COBPEMEHHON OHJIEKTPOHHKH M HaHOMIEKTpoHUKH: YMKJ[ Ne
1524/1092-2008/ pyk. tBopu. koyutektuBa I'. H. IllenoBanoBa). 1 31€KTPOHHBIA ONTHYECKHH JHUCK
(DVD). Cucrem. tpeboBanus: Intel Pentium (nau ananorudssiit mporeccop APYyTrux MpOU3BOIUTEINIEH )
1 I'Tm; 512 M6 oneparuBHoit mamste; 104 M6 cB0OOOHOTO TUCKOBOTO MPOCTpaHCTBa; puBog DVD;
omepannonnas cucrema Microsoft Windows 2000 SP4/XP SP2 /Vista (32); Adobe Reader 7,0 (wiu
AQHAJIOTUYHBIA MPOAYKT st uyTeHus danmoB pdf.

60. AKTyasbHbIe TPOOJIEMBI COBPEMEHHOM 3JIEKTPOHUKU U HAaHOIEKTpOHUKH. Bepcus 1,0 [Dnek-
TPOHHBII pecypc] : METOA. yKa3aHus mo camoct. padore /coct. B. A. FO30Ba. — DnekTpoHHbIe AaH. (2



Mb6). — Kpacnosipck : UIIK CDY, 2009. — (AkTyanabHble MPOOJIEMbl COBPEMEHHON 3JICKTPOHUKH U
HaHOAIeKTpoHUKH: Y MK/ Ne 1524/1092-2008 / pyk. TBopu. kosiekTuBa ['. H. IllenoBanoBa). 1 anek-
TpoHHBINA ontrueckuit nuck (DVD). Cucrem. tpeboBanus: Intel Pentium (uam aHamorudHbIi mporiec-
cop npyrux npousBoautenei) 11T 512 MO oneparuBHoit namsatu; S0 MO cBOOOIHOTO THCKOBOTO
npoctpancTsa; npuBoa DVD; oneparmonnas cucrema Microsoft Windows 2000 SP4/XP SP2 /Vista
(32); Adobe Reader 7,0 (unmu aHamOTHYHBINA MPOAYKT 11 uTeHUS (aiiinoB pdf.

61. AKTyasbHbIe TPOOJIEMBI COBPEMEHHOM AJIEKTPOHUKH U HAaHOAJIEKTpOoHHUKH. Bepcus 1,0 [Dnek-
TPOHHBII pecypc]| : METOJ. yKa3aHHs IO opraHusam.—meron. padore / coct. B. A. IO30Ba. — Dnek-
tpoHHsle naH. (4 MO). — Kpacnosipck: UTIK CDY, 2009. — (AkryasbHbie po0JieMbl COBPEMEHHON
AIIEKTPOHUKHU 1 HaHOIeKTpoHuku: YMKJI Ne 1524/1092-2008 / pyk. TBopu. koyutektua . H. Lleno-
BaHOBA). 1 anmekTpoHHbIN ontuueckuii quck (DVD). Cuctem. TpeboBanus: Intel Pentium (uaum anano-
TUYHBIA TIporieccop npyrux npousBoauteneit) 1 I'T'm; 512 M6 onepatuBHoi#t mamsatu; S0 M6 cBo6o -
HOTO JIMCKOBOTO MpOCTpaHcTBa; mpuBoja DVD; omepanmonHas cuctema Microsoft Windows 2000
SP4/XP SP2 /Vista (32); Adobe Reader 7,0 (wiu aHamoruyHblil mpoayKT s ureHus daiios pdf.

62. YHuumupoBaHHas cUCTeMa KOMITBIOTEPHOU MPOBEpPKHU 3HaHUi TectupoBanuem UniTest Bep-
cun3.0.0. : pykoBoacTBO moss3oBarens / A. H. lIaumepos, b. M. buayc. — Kpacuosipck, 2008.

63. LllenoBanosa, I'. H. CoBpemeHHBIE TPOOJIEMBI SJIEKTPOHHKH : KPEMHHEBas AIIEKTPOHUKA
[DnexTpoHHEIH pecypce]: 2ekTpoH. yued. mocodue / I'. H. IllenoBanoBa. — DnekTpoH. nan. — KpacHo-
spck: KI'TY, 2006. — Pexxum nocrtyma: http://lib.krgtu.ru/pocobia.php?section=shelovanova — 3arix. ¢
JKpaHa.

64. I030Ba, B. A. Marepuaibl B 2JIEMEHTBI 3JIEKTPOHHOU TeXHUKU. OOpaboTKa AUICKTPUUSCKUX
MOJJIOKEK MUKPOIJIEKTPOHUKHU C UCIOJIB30BaHUEM JIETOHAIIMOHHBIX HAHOAIMA30B [DJIEKTPOHHBIN pe-
cypc]: anextpoH. yued. mocodue / B. A. FO30Ba, O. B. CemenoBa. — DnektpoH. aaH. — KpacHospck :
KI'TY, 2005. — Pesxum moctyma: http://lib.krgtu.ru/pocobia.php?section=yuzova — 3ar. ¢ skpaHa.

65. http:// www. superconductors. org/

66. http://www.nanometer.ru

67. http://www. nanoink. net

68. http://www.ioffe.ru/journals/

69. http://journal.sfu-kras.ru/

70. http://www.mikrosystems.ru

71. http://www.isstp.issi.ru

7.3. IIporpammHoe o0ecnievyeHue
1. Onepanmonnas cucrema Microsoft Windows XP Professional.
2. TTaket mpuknamabix mporpamm Microsoft Office 2003 Professional.
3. IIporpammubIi ipoyKT « AHTHBHPYC Kacmepckoroy.
4. Ilporpammusiii mpoaykT FineReader 7.0 Professional Edition.
5. Ilporpammusiit mpoxykt MATLAB 6.
Tadauna 10.1

Ilepeyenb HHPOPMAMOHHBIX TEXHOJIOT U, HCIIO0JIB3YEMBbIX PH OCYIIECTBIEHUN 00pa3oBa-
TEeJIbHOI'0 NPoLecca M0 AUCHMILINHE

HazBanue otnenrHOM Ilepeuenp npumensie- | Llenb npuMeHeHus [Iepeuenn
TEeMBbI JUCIUIIJINHBI moit UT unu ee yga- KOMIIETCHIIUI
(mpaKTHUYECKOTO 3aHs- | CTeH

THUS WK 1a00paTOPHOM
paboTHI), B KOTOPOUH
ucnonb3zyercsa UT



http://www.isstp.issi.ru/

HccnenoBanus ontude- | ABTOMaTU3UpPOBaHHBIM | U3yueHue mnpoueccos, | YK-1, ITIK-1
CKHMX CBOMCTB MaTtepua- | JaOOpaTOPHBIN CTEHA | MPOTEKAIONINX B MPO-

JIOB DJICKTPOHHOM TeX- BOJHHUKAX B JJICKTPHU-
HUKH 1 TApaMeTPOB YECKOM I0JIE;
ONTORJIEKTPOHHBIX TIPH- — HCCIIeIOBAaHHE  OC-
0opos HOBHBIX CBOIICTB
MIPOBOJIHUKOB o

TEMIEPaTypHbIM  3a-
BHUCHUMOCTSM  IIPOBO-

TUMOCTH.

7.4. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHue
Ilepeyenb HATJISIAHBIX M APYTUX MOCOOMIA, METOAMYECKUX YKAa3aHUH M MaTEePHAJIOB K TeX-
HMYECKHM CpeICTBaM 00y4YeHHs

[llenoBanoBa, I'. H. AkTyanbHble IpOOIEMBI ANEKTPOHUKH U HAHOAJIEKTPOHUKU. [Ipe3eHTannon-
Hbele MaTepuainbl. Bepcus 1,0 [Dnekrponnslii pecypc]: HarnsgHoe mocobue / I'. H. IllenoBanoBa. —
OnektponHuble naH. (16 M6). — Kpacuosipck: UITK CDY, 2009. — (AxTyanbHble po0OIeMbl COBPEMEH-
HOM 2JIEKTPOHUKU W HaHOANEeKTpoHUKU: YMKJ] No 1524/1092-2008 / pyk. tBopu. Komnekrusa I'. H.
[llenoBanoBa). 1 snextponHslii ontuueckuit auck (DVD). Cucrem. tpeGoBanus: Intel Pentium (vm
aHAJIOTUYHBIN mporeccop Apyrux npousBomuteneir) 1 I'Tu; 512 MO oneparuBHol namstu; 16 MO
CBOOOJTHOTO AMCKOBOTO IMpOcTpaHcTBa; nmpuBoa DVD; onepamuonHas cuctema Microsoft Windows
2000 SP4/XP SP2 / Vista (32); Adobe Reader 7,0 (uim aHanOTWYHBINA MPOIYKT U YTCHHUS (ailsioB
pdf.

WHTepakTHUBHBIE TEXHUYECKUE CpeJICTBA OOyueHUs: MpaKTHUYeCKoe PYKOBOACTBO / cocT. : A. I.
Cyxosarsiif, K. H. 3axapsusn, A. B. Kazannes, A. B. Capadanos. — Kpacnosipck : UIIK COY, 2009. —
84 c.

Cranpapt opranuzamuun CTO COY 7.2.04-2007. DnexkTpoHHbIE 00pa3oBaTeibHbIE PECypchl Ha
0a3e rUNepTEeKCTOBBIX TEXHOJOTHI CO BCTPOEHHOW CHCTEMOIl KOMIBIOTEPHOM MPOBEPKH 3HAHUN Te-
cTupoBaHueM. TpeOoBaHuUs K CTPYKType, opranuzanuu u unrepgeiicy /pasp.: K. H. 3axapsun, A. B.
Capadanos, A. I'. CykoBartsriii u ap. — Kpacnosipck: Cub. denep. ya-t, 2007. YTBepkieH U BBEIEH B
neiicteue npukasoM pektopa COY Ne 659 ot 15. 11. 2007.

HepequL TEXHUYECCKHUX CPEACTB, UCITOJb3YEMBIX ITPA OCYIIECCTBJICHUU 06p330BaTeJILHOFO
nmpoumecca nmo IMCumMIJInHe

Hywmepanus
rll\i [Tepeyenb OCHOBHOTO 000PYIOBaHUS pasenoB/TeM
JACIIMITIIAHBI
1 HccnenoBanue morympoBOTHUKOBBIX MaTEPHAIIOB 1112

ABTOMaTH3UPOBAHHBIN Ta00PATOPHBII CTEHT
2 JUTS1 ICCJIEIOBAHUSI ONITUYECKUX CBOMCTB MaTe€pUaIOB 3JIEK- 13,2.1,23
TPOHHOM TEXHHUKHU U MTAPAMETPOB ONTOIIIEKTPOHHBIX TPHOOPOB

HccnenoBanue CBOMCTB MOIYIIPOBOJAHUKOB METOIOM BOJIBT-

2.2
(dhapaaHBIX XapaKTEePUCTUK

HccnenoBanue CBOMCTB MOIYIIPOBOIHUKOB METOJIOM A deKTa

Xomta 2.4




Pabouas nporpamma quctumuinabl « CoBpeMeHHbIe TPo0IeMbl HAYKU U MTPOU3BOJICTBAY» COCTaBJIe-
Ha B coorBercTBHH ¢ TpeboBanusimMu ®I'OC BO mo nampasnenuto moarotoBku 03.04.02 dwusuka,
YTBEPKJICHHOTO TTpHUKa3oM MuHHCTEpCTBAa 0Opa3oBaHus U Hayku Poccuiickoit denepamnuu oT 7 aBry-
cta 2020 r. Ne 914

[Tporpammy coctaBui: I.¢-M.H., mpodeccop kadenpsl «Puszukay Matnen A.X.

[Tporpamma omoOpeHa Ha 3aceqanuu kadeapsl « Pu3nka»
[TpoTokon Ne 10 ot «20» utons 2023 roxa

[Tporpamma orobpeHa YuebHO-METOANUECKUM COBETOM (PU3MKO-MAaTeMaTHYeCKOro (hakyabTeTa
ITporoxon Ne 10 ot «23» urons 2023 roxa
[Ipencenarens YueOHO-METOIUYECKOTO COBETA (PaKyIbTeTa /Haneruesa M. A.

[Iporpamma paccMOTpeHa Ha 3aceJaHuu Y 4e0HO-METOANYECKOTO COBETa YHUBEPCUTETA
[Tpotokon Nel0 ot «28» mronst 2023r.



Caenennsi 0 nepeyTrBep:KIeHHH MPOrPpaMMbl Ha OYepeqHON y4eOHbIH roJ U perucTpa-
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