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1. [les1u OCBOEHUSA TUCHUTIIHHBI
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 TOUYKY 3PEHHUS HA IIPUOPUTETHBIC HAIPABIICHMS PAa3BUTHUSA, B YACTHOCTH,
AJIEKTPOHMKH U CPEJICTBA peaN3aliy UJIeH MUKPO- U HAHODJIEKTPOHUKH.

B o6sacTu BocniuTaHus TUYHOCTHU LETBIO OATOTOBKU 10 JAHHOM JAUCHUILTHHE 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 3KCIIC-
PUMCHTAJIBHOI'O UCCIICA0OBAaHHUA, 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 [Temarorunyeckas 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 JO- 00pazoBaTeIbHBIM IIUXCS, HAIPABJICHHOU
[OTHHTEILHOM 00- 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 IIPOTpamMMmy, Ipu
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 METOHYe-
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 JIeTeH U B3pOCIIBIX
3aIMU TOTOJTHUTEIb- II0 OIHOMY HJIM He-
HBIX 0011e00pa3zoBa- CKOJIbKMM HarpasJie-
TEJBHBIX IPOrPaMM HHSIM JICATSIIbHOCTH

2. MECTO YYEBHOM JUCHUILIMHBI B CTPYKTYPE OIIOII BO

Jucuumnnnna «CoBpeMeHHbIe POo0IeMbl HAyKH M NMPOU3BOJICTBAa» B COOTBETCTBUM C Y 4EeOHBIMU
IUIaHaMy HanpasiaeHus noaroroBku Maructpos @I'OC BIIO-3 03.04.02 «®usuka. Pu3nka noaynpo-
BOJIHUKOBY» OTHOCHTCS K TUCIMITIMHAM POQecCHOHaNBHOTO nuKia nmoarorosku b1.B.01

Tabauna 2.1.

Cas3b qucuuIuinabl «CoBpeMeHHbIe TP00JieMbl HAYKH W IPOU3BOACTBA» C NpeAlIecTBYI0-

IIHMH JMCHUIUIMHAMHI U CPOKH MX U3yYeHHs

Kon muctmmu- | Iucuuruiibel, npeamecTBytomue aucuuminie «Co- Cemectp
HbI BPEMEHHBIE POOJIEMbI HAaYKH U IPOU3BOJICTBAY
b1.b.3 Hctopus u merononorust Gu3nKu 1

Tabéauna 2.2.
Cas3p qucnunInHbl «CoBpeMeHHbIe NP00JieMbl HAYKH U NPOU3BOACTBAY € MOCISAYIOIMIUMHU
AUCHUIIMHAMHA U CPOKH MX M3yYeHUS

Kon Juctunnunael, cneayomme 3a nucuurmimmaon «Cospe-  |Cemectp
JCLUTLITHBI MEHHBIE TPOOJIEMbI HAYKH U TPOU3BOJICTBAY

b1.B.JIB.2 ®du3nKa noynpoBOAHUKOBBIX PUOOPOB 3
b1.B./IB.1 TepMoanHaMuKa KOHIEHCUPOBAHHBIX CPE. 3

Tao6auna 2.3.
CBﬂ3b JUCHUITJINHBI ((COBpeMeHHble HpOﬁ.]IeMI)I HayKP[ )/ | IIpOl/l?.BO)ICTBa» CO CMEKXHBIMH
AUCHUIIJIMHAMU

Kon mucrmmm- | Jlncumrumnsl, cMexHble ¢ auciuiuinHon «CoBpemenHble  |Cemectp
HBI poOJIeMBbl HAYKU U TPOU3BOICTBAY
b1.B.O/I.3 @Pu3nyecKre OCHOBHI BaKyyMa 2
b1.B./IB.5 ®Pu3nKa N0JIyIPOBOJHUKOB 2
3. Pe3yabTaThl 0CBOCHHMS TUCHUILINHBI «POTOIIeKTPHYECKHUE SBJICHHUS B
MOJIyIIPOBOJHUKAX»

[Ipornecc n3yueHHs UCUMIUIMHBI HAIPaBJIeH Ha (POPMUPOBAHHE HJIEMEHTOB CIEAYIOMINX
xomneteHMi B coorserctBuu ¢ ®I'OC BO 1o naHHOMY HanpaBiIeHHUIO:




Tabnuya 3.1.

YuuBepcanbuble komnereHuu (YK) 1 HHAMKATOPBI UX 1OCTHKEHUS

HaumenoBanmue
Kareropum (rpymnibl)
YHHBEPCAJBbHBIX KOMIIe-
TEeHIUH

Koa u HauMeHOBaHUEe YHHBep-
CAJILHOM KOMIIETEeHIINH

Koa m HauMeHoBaHMe HHIH-
KAaTopa J0CTHKEeHUST YHU-
BepPCaJbHOI KOMIIETeHIIHHU

CucreMHOE U KpUTHYECKOE
MBIIIEHHE

YK-1.

CriocobeH oCymecTBIsATh KPU-
THYECKUIl aHAIN3 TPOOIEMHBIX
CHTYaIlMi HA OCHOBE CUCTEMHO-
o MOAXO0/a, BEIPadaThHIBATh

NKyki1.1

AHanuzupyeT npoOIeMHYIO
CHUTYyalUIO KaK CUCTEMY, BbI-
SIBJISISL €€ COCTABIISIOIINE U
CBSI3U MEXY HUMHU

CTpaTeTHIO ICUCTBUI

NKyki1.2

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

N/IKyki1 3

PazpaOaTbiBaeT u cogepxa-
TEJIbHO apryMEHTUPYET CTpa-
TErHI0 petIeHus NpoOIeMHON
CUTYallU{ Ha OCHOBE CUCTEM-
HOTO U MEXJAUCLUIIIMHAPHOTO

noaxoa0B

npo-

Oomenpodeccuonanbubie komnereHunu (OIIK) nm mHAMKATOPBI UX TOCTHKEHUS IS

rpamMm

HaumenoBanme Koa u naumenoBanue 00- Kon n nHaumeHoBaHue MHAUKATOpPa™
kareropuu (rpynmnsi)| menpogeccuoHAJIbHOI A0CTHKeHHsI 001IenpodecCHOHATbHOM

odmenpodec- KOMIIeTEeHIIUN KOMIIeTEeHIIUN

CHOHAJIbHBIX KOM-
neTeHuumn

HNudopmannonHo- OIIK-1 Cnocob6en mpume- | UK onxi.
KOMMYHUKATHBHAS HATH (PyHIaMEHTAJIbHbIE 3HaeT TEOPHUIO U OCHOBHBIC 3aKOHBI B

IpaMOTHOCTh TIPH
pelieHuu npodeccu-
OHaAJIBHBIX 3a1a4

3HaHUA B 00J1aCTH (PU3UKU
JUISL pEIICHUs] HAyYHO-
HCCIICIOBATSIBCKUX 3a/1a4,
a TaxKe BJIaJIETh OCHOBAMH
MeIarOrMKH, HEOOXOJUMBI-
MU JUIsI OCYIIECTBICHUS
MPEINOJaBaTENbCKON J1esI-
TCIbHOCTH;

obnactu CCTCCTBCHHOHAYYHBIX OHCIHU-
IIJINH.

NK onki-2.

VYMeeT HCIIONIb30BaTh €CTECTBEHHO-
Hay4yHbIE 3HAHUS TIPH OOBACHEHHH DKC-
HEPUMEHTOB, PELIEHHS TIPOPECCHOHAb-
HBIX 337a4.

MK orxi-3.
Brnazneer ocCHOBaMHM II€Iaroruku, Heo0Xo-
JMMBIMHM JIJIsl OCYIIECTBIIEHHS TIPENO/a-




BaTEJIbCKOU JEATEIILHOCTH U PabOTHI B
Hay4HBIX TpyIIIax.

Ipodeccnonanbubie komnereHuuu (1K) u nHAUKATOPBI KX TOCTHKEHUS

Haumenosa- Koa n HaumeHoBaHue Koa n HauMeHOBaHUe HHAUKATO-
HHE npogeccHoHANIbHOI KOMIIe- | pa* K0CcTHAKEeHHA NPodecCHOHATBHOI
KaTeropuu TeHLUH KOMITeTEeHIIUH
(rpynmbi)
npogec-
CHOHAJIbHBIX KOM-
neTeHUn i
Hayuno- MK-2 MK k21
WHHOBAallMOHHAS Jie- Crniocoben CBOOOJTHO MMeeTr HaBBIKM BIIAJICHUS TEOPETH-

SATCIBHOCTD

BIIQJICTh paszzeiiaMu (U3HKH,
HCO6XOIII/IMI)IMI/I A pee-
HHA HAYYHO-MHHOBAIITMOHHBIX
3aja4, ¥ MPUMEHATh PE3yJib-
TaThl HAYYHBIX HCCIICIOBAHUIN
B HMHHOBAIIMOHHOHN JICSTENb-
HOCTH

YCCKUMU MECTOAaMU U HpI/IKHaI[HI)IMI/I
HpOFpaMMaMI/I JJIA IIOCTAaBJICHHBIX HpO-
(dbeccroHaIBHBIX 3a/1a4; BIAICHUS JKCIIe-
PUMEHTAJIbHBIMHM HaBBIKAMU JJIsI KCCIIe-
JIOBaHMS MPOIIECCOB, MPOUCXOASIIINX B
(bHU3HKEe KOHICHCUPOBAHHOTO COCTOSIHHUS,
BJIQJICHUS COBPEMEHHBIMH CTATHCTHYE-
CKHMH METOJIaMu 00paboTKu HH(OpMa-
[IUU C IOMOLIBIO IIEPESOBOr0 MPOrpaMm-
HOTO o0ecreyeHus

N/IKrk2.2

Mmeet HaBBIKK BIIaJIeHUS HEOOXO-
JTUMOM MH(opMaIuei 3 COBpeMEeHHBIX
OTEYECTBEHHBIX U 3apyOEKHBIX HCTOYHU-
KOB B 30paHHOM 001acTu uccieqoBa-
HUS; BIIQJICHUSI METOIMKOM TJIaHUPOBa-
HUS ¥ pa3pabOTKHU HAyYHOTO dKCIIEpH-
MEHTa; IPOBEICHUS HAYIHOTO YKCIIePH-
MEHTa; METOAaMHU MOJIETUPOBAHUS pa3-
JMYHBIX (PU3HUECKUX CUTYyalluii; Baje-
HUSI COBPEMEHHBIMH MPHUKJIATHBIMH ITPO-
rpaMMaMu JJIs U3y4eHHs 00beKTa Hayd-
HOTO HMCCJIeI0BaHUs; BJIaI€HNUs METO/ 1a-
MU pabOTHI B pa3IMUHBIX ONEPAIlHOHHBIX
cucTeMax, C HayJYHBIMHU 0a3aMu TaHHBIX

NKnk23

Brnaneer HaBbikaMu aOCTPaKTHO
MBICITUTh, AaHAJTU3UPOBATh, CHHTE3UPO-
BaTh MOJy4aeMyr0 HHPOPMAIIHIO; HABBI-
KaMH 1 MeToIaMH 0000IaTh 1 aHaIN3HU-
pOBaTh MOJIy4aeMylo, JIeJaTh 3aKIr0de-




HUS ¥ BBIBOJBI MH(MOpMaIIUU B 00JacTH
(hM3UKHA KOHJIEHCUPOBAHHOTO COCTOSIHHS;
HaBBIKAMH M METOJIaMHU MTOCTPOSHUS (Pu-
3UYECKUX MOJIEICH Ha OCHOBE ITPOBE/ICH-
HBIX UCCJIEAOBAHUM U MOJYYEHHON HH-
dbopMmaruu B 001acTu (GU3HKU KOHJICHCH-

POBAHHOT'O COCTOSIHUA.

4. CTpyKTypa H cojiep:KaHue JMCIUIITHHbI
4.1. CTpyKTypa QM CHUIIMHBI (MO1YJIs1)
OO0mast TPyZA0E€MKOCTh AUCIUIUIMHBI COCTABISAET S_ 3a4eTHhIX enunun, 180  wacos.

Bup yueOHoii padoThl Bcero 4a-
COB
OO01mmas Tpya0eMKOCTh 180
AynUTOpHBIE 3aHATHS 88
Jlekuun 52
[IpakTryeckue 3aHATUSL 36
JlaGopaTopHble 3aHATHS
KoHTpoib camocTosTenbHON paboThl 4
CamocrosTenpHas padbora 92
[TpomesxyTouHasi popmMa KOHTPOJIS — 3a4€T C OI[CHKOU
WroroBas ¢popma KOHTPOJIS — 3a4€T C OLIEHKON
3adeTHbIE €IUHUAIBI 5
4.2. Copep:xaHue U CUUIIMHBI
Monynb 1 TeMa JUCHUTUTHHBL Jlexum, | JIP, CamocTos-
é 3auer- 3aueTHBIC | TeIbHAs pa-
2 HBIC eIMHUIBI | 00Ta, 3a4eT-
\E eIUHUIIBI | (Jachl) HbIE € TUHHUIIBI
2 (1acer) (9ackr)
Moayabsl.CoBpemennbie Tenaenuuu | 0,4 (14) | 0,4 (14) 0,94(34)
peayM3aii MUKPO M HAHOCTPYKTYP
Tema 1.1. TToBepxHocTHBIe U Mexda3s- | 0,11 (4) | 0,11 (4) 0,16 (6)
HBIC TPAHUIIBI
Tema 1.2. IepcnektuHbl Texnosnoruu | 0,17 (6) | 0,17 (6) 0,55 (20)
(bOopMHpOBaHUS MHUKPO- U HAHOCTPYK-
Typ
Tema 1.3. KsanroBeie ocHoBel Hano- | 0,12 (4) | 0,12 (4) 0,23 (8)
WH)KCHEPUU
Monayasb 2. Texnonoruueckue acnek- | 0,6 (22) | 0,6 (22) 0,94(34)
ThI CO3aHUS YCTPOHCTB IJIeKTPOHH-
KH M HAHOYJIEKTPOHUKH




4 Tema 2.1. Texnosorus kBanToBopas- | 0,17 (6) | 0,17 (6) 0,1(4)
MEpHBIX CHC-TEM
5 Tema 2.2. Peamuzanus ycr-poiicts Ha | 0,11 (4) | 0,11 (4) 0,5 (18)
OCHOBE BBICOKOTEMIIEPATYPHO# CBEpX-
npoBoaumoctu (BTCIIT

6 Tema 2.3. MukpoBoaHoBbie u onto- | 0,16 (6) | 0,16 (6) 0,17 (6)
DJICKTPOHHBIC  TEXHOJOTMYECCKHE U

SHEPTCTUUCCKHUEC CUCTCMBI

7 Tema 2.4. IIpobmemsr sxctpemanshoi | 0,17 (6) | 0,17 (6) 0,17 (6)
JJIEKTPOHUKHU
HUroro: 1 (36) 1 (36) 1,9 (68)
Moayas 1

CoBpeMeHHBIE TEHTEHIHN PeaJTnu3alliid MUKPO- U HAHOCTPYKTYP.
Oo0bem: 0,4 3. e./14 u — aynuropHble 3ausaTus; 0,94 3. e./34 4y — camocTosiTe/IbHAsSI padoTa.

Tema 1.1. IToBepxHOCcTHBIE U Mexk(pa3Hble rpaHulbl (ayautopusie 3anstus — 0,11 3. e./4 4; ca-
MOCTOSITENIbHASA paboTa 10 TEOPETUYECKOMY U3y4eHUIO TeMbl — 0,94 3. €./34 4).

Jlekuust 1 (2 4 — ayauTopHble 3aHATUA). POJIb OBEPXHOCTH B CO3/JaHUM YCTPOHUCTB MHKPO- U
HaHONIEKTpOHUKH. [loBepxHOCTh M ee cBoiicTBa. [loBepxHOCTHBINM nOoTeHIMAI. [I0BEpXHOCTHBIE CO-
crosiHus. YpoBHM Tamma. BeicTpbie M MeTIEHHBIE TOBEPXHOCTHBIE COCTOSTHUS.

Jlexuwms 2 (2 4 — aynutopHbIe 3aHATUS, 34 4 — camocTosTeNbHasA padoTa). MUKpo- U HaHOpa3Mep-
HbIE aTOMHBIE KJIACTEPhI B MOJYIPOBOJHUKAX U UX CBOICcTBa. MUKpOKIIacTephl U UX SHEPreTUUYECKOoe
cocTosiHUEe. MeToJIbl MOJTyueHHUs] M MPUMEHEHUS CTPYKTYp C aTOMHBIMM KiacTepamu. MexdasHble
TPaHULBI U UX CBOMCTBA.

CamocrosrenbHoe usydenue 0,94 3. e./34 u:

1. Bo3MOXHOCTb (hOpMUPOBaHMS CTPYKTYP ¢ MUHUMAJIbHBIM PAaCcCOTJIaCOBAaHUEM IO MapameTpam
pELIEeTKH.

2. HanpsbxkeHHbIe OIyIpOBOHUKOBBIE CTPYKTYPBI, UX CBOMCTBA U IPUMEHEHHE.

3. Be1bop mMarepuanoB MOIyMPOBOJHUKOBBIX TeTeponap, X 31eKTpodu3nuecKue CBoiCTBa.

4. T'ereponepexoq GaAs— AlxGal-XxAs kak MOJEIBHBIN 3JIEMEHT MUKPO- M HAHOJICKTPOHHUKH.\

Tema 1.2. IlepcieKTHBHBIE TEXHOJIOTHH (POPMHPOBAHUS MUKPO- U HAHOCTPYKTYP (ayaurop-
Hble 3ansatust — 0,17 3. €./6 ).

Jlexuus 3 (2 4 — aynuTopHble 3aHATUA). TEXHOIOrM4YECKE BO3MOXHOCTU MEPCIEKTUBHBIX BUIOB
AMUTAKCUU. J[OCTHKEHUSI MOJEKYJISIPHO-TY4eBOM anUTaKkcuu. ['a3oda3Has snuTakcus U3 MeTaioop-
TaHUYECKHUX COCTMHEHUM.

Jlexuus 4 (2 4 — ayautopHsle 3aHaTus). Co3aHue UHTETPaJIbHBIX YCTPOMCTB METOJaMH JIUTOTpa-
¢un. Tpanuunonnast goromurorpadus u ee npobiaemMbl. DIEKTpOHHOIyYeBas autorpadus. Pentre-
HOBCKasl JINTOrpadusi.

Jlexuus 5 (2 4 — ayautopHsle 3aHATHA). JIuTOrpadus BeICOKOro pasperieHus. Mertoibl 6e3macoy-
Hol TexHoznoruu. [lepbeBas HanonuTorpadus. HanoneuatHast nurorpadus. DNeKTPOHHBIA U MOHHBIN
Jy4 KaKk MHCTPYMEHT COBPEMEHHOM TEXHOJOTMH. DJIEKTPOHHO-ITy4YeBasi TEXHOJOTUA. DJIEKTPOHHBIN
Jayd Juis 00paboTku MeTauioB. IOHHBIH Tyd.

Tema 1.3. KBaHTOBBIE 0CHOBBI HAHOUHKEHEPHH

(aymuropusie 3austus — 0,12 3. ¢./8 1).



Jlexuust 6 (2 u — ayautopHble 3aHATUS ). KBaHTOBBIE OCHOBBI HaHOWHXKeHepuu. [Tonarue > dexra
pasmMepHOro KBaHToBaHus. [IpMHIIMT KBAaHTOBaHMSA U YCIIOBHsI HAOIIOACHUSI KBAHTOBOPA3MEPHBIX (-
(dexToB. CTPYKTYphI C ABYMEPHBIM 3JIEKTPOHHBIM ra3oM. CTPYKTypbl C OJHOMEPHBIM 3JEKTPOHHBIM
ra3oM. CTpyKTypbl C HyJIbMEPHBIM 3JIEKTPOHHBIM ra3oM. KBanToBoe orpanuuenue. MHrepdepeHy-
oHnHsle 3 dexTrl. TyHHETUpOBaHUE.

Jlexumst 7 (2 4 — ayautopHbie 3aHATHSA). HU3kopa3MepHble KpeMHHEBBIC Cpeibl. AKTYalbHOCTb
UCIIOJIb30BaHUsl HU3KOPAa3MEPHOTO KPEMHHUS B MPOU3BOJACTBE M3JEIUA MHUKPO- U HAHOZJIEKTPOHUKH.
Ou3nUecKue MPUHIHIBI CO3IaHUS HU3KOPAa3MEPHOTO KpeMHHS. YCIOBUS (JOPMUPOBAHHS KAaHAJIOB B
KPEeMHUHU N-TUIA TPOBOJUMOCTH. Y CJIOBUS (HOPMUPOBAHHMS HAHOKAHAJIOB B KPEMHUHU P-TUIA IPOBO-
OUMOCTH. BosbT-ammepHble XapakTepUCTHKH TpU  (OPMUPOBAHUHM HHU3KOPA3MEPHOTO KPEMHHUSI.
CrpykTypHble MOAM(UKALUN TOPUCTOTO KPEMHHUA. DJIEKTPOXUMHUYECKHE PEAKIIMU B CUCTEME «KPEM-
HUH — JIEKTpoJIUT». OCHOBHBIE CBOWCTBA U IIPUMEHEHUS.

Moayas 2

TexHoI0rN4YecKne aceKTbl CO3JAHUA YCTPOHCTB 3JIeKTPOHUKH

U HAHO3JIeKTPOHUKHU. O0beMm: 0,6 3. e./22 4 — ayUTOPHbIE 3aAHATHS;

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

Tema 2.1. TexHoJiorusi KBAaHTOBOPa3MepPHbIBX cucTeM (ayautopHsie 3ausaTus — 0,17 3. €./6 4
CaMOCTOSITENIbHAs padoTa MO TEOPETUUECKOMY U3YUEHUIO tembl — 0,06 3. e./2 ).

Jlexuwms 8 (2 4 — ayiuTOpHBIC 3aHATHA). TEXHOIOTUSI TOHKUX TUICHOK M MHOTOCJIOMHBIX CTPYKTYP.
BBenenne. MexaHu3Mbl IUTAKCHAIBHOIO pOCTa TOHKUX IJIeHOK. JKuakodasHas snutakcus. 'azo-
(a3Has SnMTAKCUs U3 METAJUIOOPTaHUYECKUX COeAMHEHUH. MoseKyspHO-Ty4eBas 3MUTaKkcus. Ycra-
HOBKa MJID.

Jlexuust 9 (2 u — ayautopHsle 3anATHs). KBaHTOBas nHxkeHepus. DPPeKT pa3-MepHOro KBaHTOBA-
HUSl M KBaHTOBbIE TOUKH. M3roToBieHHE CTPYKTyp C KBAaHTOBBIMHM TOUKaMH. MeTOfbl ornpenencHus
CKT. Jlazepsl Ha caMOOPraHU30BAHHBIX KBAHTOBBIX TOUKAX.

Jlexuus 10 (2 4 — ayauTopHbBIE 3aHATHS, 2 4 — caMOCTOosITeNbHas paboTa). MHOrocCnoiHbIe CTPYK-
TYpbl U HAHOCTPYKTYpbl. MHOTOCJIOHHOE OCa)XAeHHE MOCPEACTBOM MarHETPOHHOTO pacmbuieHus. [o-
BEPXHOCTHbIE HAHOCTPYKTYypbl u Mmeton MIJIID. IlomydeHne noBepXHOCTHBIX CcTpykTyp MOC-
THJIPUTHON TexHosorueil. Xumuyeckass cOopka MOBEPXHOCTHBIX HAHOCTPYKTYp. YTJIEpOJHbIE HAHO-
TPYyOKH.

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

Huskopa3zmepHbie CTpYKTypbl Ha OCHOBe KpeMHus. [lopucteiil kpemuuil. [Ipumenenne Hu3kopas-
MEPHOT'0 KPEMHUS B TEXHOJIOTUU U3TOTOBJICHUS TPAH3UCTOPOB U UHTEIPAIbHBIX CXEM.

Tema 2.2. Peasun3anusi yCTpoiicTB Ha OCHOBE BbICOKOTEMIIEPATYPHOM

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

Jlexuust 11 (2 u — aynuropusle 3ausaTus). Guznueckas npupoja cBepxnpoBoauMoctu. CBoHCTBa
cBepxnpoBoAHUKOB. Teopust cBepxmpoBonumoct. Teopus bap-auna — Kynepa — Lpuddepa. I¢-
dext [xo3edcona. Dpdext Meiicuepa.

Jlexuust 12 (2 4 — ayautopHble 3aHATHSA). BbicokoTeMnepaTypHas cBepXIpOBOAUMOCTb U €€ MpH-
MeHeHHe. SIBneHue BoicokoTeMIeparypHoi ceepxnposoaumoctu (BTCII). Marepuans: ¢ BTCII. Me-
toaswl mosrydeHust BTCII-inenok. [IpumeHeHne BEICOKOTEMIIEpaTypPHOU CBEPXITPOBOIUMOCTH.

Tema 2.3. MUKPOBOJIHOBbIE U ONITOYIEKTPOHHBbIE TEXHOJIOTHYECKHUE

U JHepreTuyecKue cucremnl (ayauropusie 3ausatus — 0,17 3. e./6 u).

Jlexums 13 (2 4 — aynutopHbIe 3aHATHS ). MUKPOBOIHBI U BX Tpupoaa. ICTOpust OTKPBITUS MUK-
poBouH. [Ipupona MukpoBosH. CBEpXBBICOKOYACTOTHAS TEPAIIUSI.



Jlexumst 14 (2 4 — aynuTOpHBIE 3aHATHA). DIeMeHTHas 0a3a MUKPOBOJIHOBBIX cucTeM. McTopus
co3znanus saszepa. [lomynpoBoaHukoBsie azepsl. ObnacTe nmpuMeHeHus naszepoB. Hanonazepsl. Cae-
TOU3Iy4aromue 1o pl. ONTOBOJIOKOHHBIE KaOeH.

Jlexmms 15 (2 g — ayauTopHble 3aHaTHs1). CUCTeMBbI CBsI3U. CUCTEMBI TEJIEBU3MOHHOTO BEIIaHUS.
CnytHukoBas cBs3b. CoToBas cBA3b. ONTOIEKTPOHHBIE CUCTEMBI.

Tema 2.4. IIpoGsieMbl 3KCTPpEeMAJIbHON JIEKTPOHUKHU (ayautopHbie 3ansaTus — 0,17 3. €./6 u,
caMoCTOsITeNIbHAs paboTa Mo TEOPETUIECKOMY N3YUEHHUIO

tembl — 0,13 3. e./5 4).

Jlexuus 16 (2 u — aynuTtopHble 3aHATHA). TemnepaTypHas U paJualMOHHAs CTOMKOCTb M3AENIUil
AIIEKTPOHHON TEXHUKH. MeXaHu3Mbl Teruionepeaayn. TemmnepaTypHas CTOMKOCTh M CIIOCOOBI TerIo-
oTBOJAa. PannaninonHas croikocTh. BiusHue paguanuy Ha napamMeTpbl 3JIEKTPOHHBIX YCTPOUCTB.

Jlexums 17 (2 4 — ayauTopHBIC 3aHITHS; 2 4yaca — caMOCTOsTeNbHas padoTa). TeXHOJOTUH U3TO-
toBneHus crpykryp KHU. Crpykryper KHC, ux mocromHcTBa M mepcrnekTuBbl npuMeHeHus. llpe-
MMYIIIECTBA U MEPCIEKTUBbI KapOUTOKPEMHUEBOM SJEKTPOHUKH.

CamoctosrensHoe uzydenne 0,06 3. e./2 4:

[lepcrieKTHBBI KpEMHUS KaK MaTepHalla SIKCTPEMaJIbHOU 31eKTpOHUKU. CTPYKTYphl KpeMHUN-Ha-
uzomsitope (KHU) u ux npenmyinecrna.

Jlextus 18 (2 4 — ayquTOpHBIE 3aHATHUS; 3 4 — CAMOCTOSITEIIbHAS paboTa).

Matepuansl U CTPYKTYpPbI IKCTPEMaJIbHOM 37eKTpOoHUKU. KapOua kpeMHus B pelIeHnt 3a/1a4 JKC-
TpeMalibHOM 211eKTPOHUKH. CTPYKTYphI M IPUOOPHI SKCTPEMATbHON MEKTPOHUKHU. 3anupacMbie TUPH-
CTOpbI. bunonspHble TpPaH3UCTOPHI C U30IUPOBAHHBIM 3aTBOpoM. MOII-Tpan3ucTopsl.

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

VYriepon B pelIeHUH 3a/1a4 dKCTPEMAIBHON JIEKTPOHUKH. YIIBTPAIUCIIEPCHBIE AJIMa3bl B TEXHO-
JIOTUYECKOM IIPUMEHEHUHU B yCTPOWCTBAX 3KCTPEMAIbHOMN 3JIEKTPOHUKH.

CeMuHapckue 3aHATHS
O6mas Tpygoemkocts 0,70 3. €. (25 u). U3 Hux ayautopHbie 3auatus coctaBisitoT 0,5 3. e. (18 u).
HaumeHoBaHMe U TPyAOEMKOCTh 3aHSATHI MpeACTaBIeHBI B Ta0I. 4.

Tabmuna 4
Ne Ne tembl HaumeHnoBanue nabopaTopHbIX padoT, o0beM
/T JUCITUTUTUHBI B 3aYETHBIX €IMHHIIaX/Jacax (3. €./9)
1 11,12 HccnenoBanue moaynpoBoaHukoBeix MaTepuanos (0,28 3. €./10 u)
2 1.3,2.1,2.3 | ABTOMaTU3UpOBaHHBII n1abopaTOpHbII CTEH]L

JUISL MCCIICAOBAHMS ONTHYECKUX CBOWCTB MAaTEpUANIOB DIICKTPOHHON
TEXHHUKH U TapaMeTPOB OMTOAIEKTPOHHBIX pruoopos (0,44 3. e./16 1)

3 2.2 HccnenoBanue CBOWCTB MOIYITPOBOIHUKOB METOJIOM BOJIBT-(hapaHbIX
xapakrepuctuk (0,11 3. e./4 1)
4 24 UccnenoBanme CBOWCTB MOTYNPOBOAHUKOB MeTOoA0M 3¢ dekra Xoia
0,17 3. ¢./6 u)
HUroro: (1,0 3. €./36 1)

[To ycMOTpeHuIo Beayliero npenojaBareist 1 cooOpasHO BO3ZMOKHOCTSAM KadeIpbl MOTYT IPOBO-
JUThCS UHBIE TaOOpaTOpHBIE pabOTHI 110 TEMATHKE JUCLUILIIHHBI.



Tema Ne 1
Hccaenosanue npouecca popmupoBaHus MOJYIPOBOAHUKOBOM
HHU3KOPAa3MEePHOii cpeAbl I CO3IaHUs YCTPOMCTB HAHOIJIEKTPOHUKHI

Huskopa3smepHas cpena mpelcTaBisieT coOOi Cloi WM CJIOU Ha MIACTUHAX MOHOKpHCTaJUInYe-
CKUX IOJYIPOBOJHUKOB C PA3IMYHOM KpUCTAIIIOrpapuuecKoi OpUeHTAIMEH, B KOTOPBIX 3JIEKTPOXH-
MHUYECKHM CIIOCO00M (POPMUPYIOTCS TOPHI HAHOMETPOBOTO pa3Mepa.

Heob6xommMo 03HAaKOMUTBECS ¢ MEXaHU3MaMH MOPOOOPA30BAHMS U DIEKTPOXUMUYCCKUMHU METO-
JlaMy TpaBJICHUS MOJIYITPOBOIHUKOB.

[IpeameToM uccaeaOBaHUM SIBISIOTCS CTPYKTYPHBIE XapaKTEPUCTUKH IMOPUCTHIX CIOEB B 3aBUCH-
MOCTH OT HCIIOJIb3YEMBIX 3JIEKTPOJIUTOB, TEXHOJOTHYECKUX PEXKUMOB (OPMUPOBAHUS HU3KOpa3MEp-
HOM cpeibl, CrocO00B MOABO/IA TOKA K 3JICKTPOXUMHUYECKOH sTUerKe.

Tema Ne 2
HccaenoBanue TeXHOJIOTHM CO3IaHUSA IeTEPOJIA3ePHOH CTPYKTYPbI
METO/I0M KHAKOCTHOM 3MUTAKCHHU

B kauectBe rereponazepHoOil CTPYKTYpbl HCHIONB3YyeTCs ABOiHas rerepo-ctpykrypa (AI'C) cucre-
MBI «TATANA — aJTFOMUHUAN — MBILIBSIK.

O3HAKOMHUTBCS C 3aKOHOMEPHOCTSIMH U (DaKTOpamu, OKa3bIBAOIIUMHU BIUSHUE Ha mporecc (op-
MHUPOBaHUS TETEPOTCHHOW CHCTEMBI M MEXaHU3M 3apOKJICHHS HOBOH (ha3bl B yCIOBUSX HANPABICHHON
KPUCTAJUTH3ALUY Y1 OPUEHTUPOBAHHOTO HApacTaHUs, a TAK)KE METOI0M KHUIKOCTHOM SMUTAKCHUU.

[IpeameToM uccneaoBaHus SBISIOTCS T€OMETPUUECKUE U CTPYKTYPHbBIE XapaKTEPUCTUKHU SIUTAK-
CHAJIBHBIX CJIOEB, BXOJSAUIUX B F€TEPOJIA3EPHYIO CTPYK-TYpY.

O3HaKOMUTBHCA KAaK C MOMOILBIO CEJIEKTUBHOTO TPABJICHUS BBISBIISIOT IPAHUIBI CIIOEB U HA ONTH-
YECKOM MHUKPOCKOIIE€ ONPEETAI0T TONIIMHBI ¢10€B. Ha OCHOBaHMM M3BECTHBIX IHArpaMM COCTOSIHHS U
JIAHHBIX O PaCTBOPUMOCTH KOMIIOHEHTOB TBEPJIOTO PACTBOPA PACCUUTHIBAIOT TEMIIEPATYPy SMUTAKCHHU
Y BECOBBIE€ COOTHOIIIEHUS MEXKIy KOMIIOHEHTAMH B IIUXTE, TPEOYEMBIMU /ISl BEIPAIIMBAHUS BCEX CIIO-
€B reTeposIa3epHON CTPYKTYPHI.

Tema Ne 3
HccaenoBanue 3JIEKTPUYECKUX M CTPYKTYPHBIX e(peKTOB MOBEPXHOCTH
MOJIYNIPOBOAHUKOBBIX MOAJI0KEK

O3HAaKOMUTKCS ¢ BUAaMH J1e(heKTOB, KOTOPbIE BOZHUKAIOT MPHU MOTYyUYEHUH UCXOAHBIX MOATOKEK U
AMUTAKCUAIBHBIX CTPYKTYp, U3YYUTh METOJbI BU3yalIH3alMH AEPEKTOB C MOMOIIBID XHMHUYECKOTO
TpaBJIEHUS U METO/Ia HEMAaTHIECKOT0 kuaKkoro kpuctamia (mertona HXKK).

OnexkTpuueckue aedeKThl (HEpaBHOMEPHOCTh PACIPECIICHHS] MOBEPXHOCTHBIX MOTCHIMAIOB M
MepLAoIIKe IEKTPUUYecKH akTHBHBIE AedekTsl) onpeaenstor MerogoM HXKK. CtpykrypHbie nedek-
THI BBISIBJSIFOT @aHU30TPOITHBIM XHMHUYECKUM TPABJICHUEM M BU3yaIM3aIlMed C MIOMOIIBI0 ONMTHYECKOTO
MHUKPOCKOTIIA.

Tema Ne 4
HccaenoBanue npouecca 31eKTpOoGopeTHYECKOro 0CAKICHU HAHOAIMAa3a
HA KPeMHHEeBbIe MOJI0KKH /ISl pellieHus] 32124 IKCTPEMAJIbHOM 3JIeKTPOHUKHU

KpeMHueBas moioxkka siBIsIeTCSl BAXKHEUILIMM 3JIEMEHTOM 3JI€KTPOHHOU TeXHUKU. Ha ee moBepx-
HOCTH U B 00BEME MPOU3BOJATCS PA3IUYHBIC CTPYKTYPBI, U3 KOTOPHIX (HOPMHUPYIOTCS MPUOOPHI CO-
BPEMEHHOM 3JIEKTPOHUKHU. 3alIUIIas MOAJIOKKH alIMa3HBIMU MOKPBITUSMHU, MOKHO peliaTh MpoOIeMbl
TETJIOCTOWKOCTH M PaIUuallMOHHON CTOMKOCTH MpruOopoB. MccaeayeMoi MoaJIoKKON SBIISETCS TMOJTH-
pOBaHHAas C JIBYX WJIM C OJHON CTOPOHBI IJIACTMHA MOHOKPHUCTAJNIMYECKOTO KPEMHUS 3JIEKTPOHHOTO
THUTIA AJIEKTPOIPOBOIHOCTH, BBIpE3aHHAsI MEPICHANKYISIPHO KPUCTALIOTpaPUIECKOMY HAIPABICHUIO

(100).



O3HAaKOMUTHCS C ACTOHAIIMOHHBIM METOJIOM ITOJYUCHUSA HAHOAJIMA30B, CBOMCTBaMH HaHOAJIMa30B
JACTOHAIMOHHOI'O CMHTE3a U METOJO0M BHCKTPO(i)Ope?;a, HCIOJIb3YCMbIM JIs1 OCAKACHUSA HAHOAJIMAa30B
Ha IMOBCPXHOCTH I/IS,Z[CJ'II/Iﬁ M3 PA3JIMYHBbIX MATCPHUAJIOB, crocodamu IIPUTOTOBJICHUA CYCHeHSI/If/'I.

Onpez[eneHI/Ie CTPYKTYpPbI U paBHOMCPHOCTH OCAXACHHBIX aJIMa3HBbIX HOKpBITI/Iﬁ B 3aBUCHMMOCTH

OT PSKUMOB JJIEKTpodope3a, a TaAKKe KOJIMYSCTBA OCAXKICHHOTO Ha IIOBEPXHOCTh ajiMasa.
Pexomenayemas muteparypa: [2, 4, 14, 17, 18, 19, 21, 23 — 25, 30 — 34, 40, 41 — 43, 45, 46].

5. OBPA3OBATEJIBHBIE TEXHOJIOI'H

[Tpu peanuzauuu kypca CITHUII ucions3yrorest:

TexHoJIOrnu: KOHLIEHTPUPOBAHHOIO 00YYEHHU s, MOAYJIBHOTO 00y4€EHUs!, pa3BUTHS IMUHOCTH U
pa3BuBaroIero ooyueHus, 1udQepeHIpPOBaHHOTO 00YUEHUS.

®opMbI: JEKIUU U PAKTHUECKUE 3aHATHUS.

3aHATUSA IPOBOJATCS B BUJE JIEKIIUH C UCIOJIb30BAHUE COBPEMEHHBIX TEXHUUYECKUX CPEICTB 00Y-
YyeHUs (MePCOHAJIBLHOIO0 KOMIBIOTEPA M IPOEKTOPA) € JEMOHCTpAlMed MpaKTUYECKOW paboThl mpo-
IPaMMHBIX [IPOJIYKTOB, a TAK)KE MPAKTUYECKUE 3aHSITHUSI C IPUMEHEHUEM HArIsAHOrO MaTrepuasia B BU-
JIe peasibHbIX 00pa31oB (110 BO3MOXKHOCTH).

[TpumeHenne MHPOPMALTMOHHBIX TEXHOJIOTUH TTO3BOJISET:

e HAIIOJIHUTB 3aHATHUS HOBBIM COJIEP’KAHUEM;

e IOBBICUTHh MOTHBALUIO K O0YUYEHUIO;

e DPa3BUBaTh TBOPUYECKOE BOCHPUATHE OKPYKAIOLIETO MUPA;

e DPa3BUBaTh MHTEJUIEKTyaJIbHbIC PECYPChI YUALIUXCS;

e (hopMHUpPOBATh EMEHTH HH(POPMAITMOHHON KYJIBTYPHI;

MeToabl M 1eJIH: TPATUIIUOHHBIE U AKTUBHBIE (TPYTIOBBIC U WHIUBHUIYAIbHBIC);

TPU OCHOBHBIE 1I€JIN JJIs1 YCTIEUTHOTO ITPOBEIEHUS YPOKa C KOMITBIOTEPHON MOJIEPIKKOM:

e JlunaxkThueckas (moJ AUIAKTUYECKUM 00eCrieYeHNEeM TOHUMAaIOTCs ydeOHble MaTepHualibl, KOH-
KpeTHas o0yuarolias mporpamMma 1 anmaparypa)

e Meronuyeckas (onpeaerieHe MEeTOI0B UCTIOIb30BaHMS KOMIIBIOTEPA B MIPETOJaBaHUH TEMBI,
aHanu3 y4eOHBIX Pe3yJIbTaTOB U MOCTAHOBKA CIIENYIOIeH yaeOHOM 11eTH)

o OpranuzanuonHas (3Ta 3aja4a COCTOUT B TOM, YTOOBI BEIPA0OTATh U 3aKPENUTh y YUALUXCS
HaBBIKH pa0bOTHI ¢ y4eOHOUM MpOrpaMMOi, OpraHU30BaTh padoTy, n30eras meperpy3kKu yJanuxcs 1 He-
paloHaIbHON TPaThl BPEMEHH )

6. YueOHO-MeTOANUECKOE 00ecTieueHHe CAaMOCTOATEIbHOH PadoThl CTyAeHTOB. OLeHOYHbIE Cpe-
CTBA JJISl TEKYLIEro KOHTPOJIA yCIeBaeMOCTH, MPOMEKYTOYHON ATTECTAIMM 10 MTOraM OCBOe-
HUA TUCHUIIJIUHDBI.

6.1. Il1an camocTOsATEILHOM PadOTHI CTYICHTOB

O6mast Tpyaoemkocts 1,9 3. €./68 4.

Heabio camMocToATEIbHOW pabOThl MaruCTpaHTa SIBJISIETCS CAMOCTOSITENIbHOE MPHOOpETEHUE HO-
Bbl€ 3HAHUH U BBIPAOOTKA CIIOCOOHOCTH K IMOCTOSTHHOMY CaMOOOYYEHHIO M CAaMOCOBEPILIEHCTBOBAHUIO
B IPO()eCCHOHATBHOMN U COLMAIBHO-00IECTBEHHBIX C(epax AesITeTbHOCTH.

OO11ee YUCIIO YaCOB MEXKy CaAMOCTOSITEIBbHON PabOTON CTYJEHTOB M ayAUTOPHBIMU 3aHATHSIMH
nenutcst mopoBHy. O0muit 00beM TuctUIUIMHb «COBpeMEHHbIE TPOOJIEMBI B HAyKE U TPOU3BOJICTBE
coctaBisieT 144 4 (4 3. e.). Ha camocrostensHyto padoty mpuxoautcs 68 4 (1,9 3. e.).



Bunsl camocTosTenbHOM paboThl M KX TPYOEMKOCTb ITPUBECHBI B Ta0. 5.

Tabnuma 5
VYcnoBHoe No tembl By camocTosTenbHOM pabOThI TpynoemMKocTb,
0003HayeHue IIUCIUAIUINHBL 3. e./4
TO 1.1-24 CamocrostenbHoe m3ydenne Tteoperude- | 0,85 3. e./34 4
CKOTO MaTepuaia
C3 1.1-2.4 [ToaroToBKa K CEMUHAPCKUM 3aHSATHSIM 0,8853.¢e./34 4
Hroro: 1,93.¢./68 u

CamocTrosiTe/IbHOE H3yYeHHE TEOPEeTHYECKOr0 MaTepuaJa

O6mas Tpygoemkocts 0,85 3. e./34 4.

Buymom UTOroBOro KOHTpOJs MO IUCHUIUIMHE fABIAETCS chada nudsadera Mo TEOPETHUYECKOMY
Kypcy.

[Tpu moAroToBKE K caade 3adera Mo JIGKIMOHHOMY Kypcy HEoOXOIuMO B MEPBYIO OYepeab BOC-
MOJIb30BATHCS KypCOM JICKIIUH 10 NTaHHOW AUCHUIIINHE. TeopeTudeckuil Kypc MOJIeNeH Ha Ba MOJY-
7s1. B mepBoM MojyIie M3TI0KEHBI pa3IMYHbIE TEXHOJIOTUH (POPMHUPOBAHUS MUKPO- U HAHOCTPYKTYD.
Bo BTOpoM — TE€XHOJIOrMYECKHE aCIEKThl CO3/IaHUs YCTPOMCTB 3JEKTPOHUKH U HAaHOZJEKTPOHUKU Ha
OCHOBE C()OPMUPOBAHHBIX HAHOCTPYKTYP.

[Tpu n3ydeHnn nepBoro MoayJssl Hy)KHO OOpaTHTh BHUMaHHE Ha MEPEUCHb BCEX TEXHOIOTMYECKIX
MPOIIECCOB, C TIOMOIIBIO KOTOPBIX MOKHO (POPMHPOBATH CPEY U CO3JaHMsI Ha €€ OCHOBE MPUOOPOB
U YCTPOWCTB HAHOAJIEKTPOHHUKHU; YCBOUTH (PU3UUECKUE MPUHIIUIIBI, JISXKAIIUE B OCHOBE KaXKJOTO IMPO-
1ecca; MocJe[0BaTeNIbHOCTh TEXHOJIOIMYECKHX ONepanuii 1 HeoOXOAMMBIX MapaMeTpoB CO3aBaeMOil
cpeasl. HemanoBaxxHoe 3HaUeHHE UMEET 3HaHUE TEXHOJIOIMYECKOT0 000pyI0BaHHUS.

N3yuenune BTOPOTro MoOJyJjsl TpeOyeT YCTaHOBIIEHUS CBSI3U MEXIy (GopMUpYyeMoi cpeloi U TeMm,
YTO MOKHO M3TOTOBHUTH Ha ee ocHoBe. HeoOxoqumo yeTko 3HaTh TpeOOBaHUS K cpenie AJis CO3AaHUs
ycTpoiicTBa uinu npubopa, — oOpaTUTh BHUMaHHE Ha MOBBIIEHUE 3KCIUTyaTallMOHHOW YCTOWYMBOCTU
npubopoB. Beerna aepxaTh B 1oJe 3peHUs] TEHIECHUUHU Pa3BUTHsI TEXHOJOTUH Kak (OpMHUpPOBaHUS
Cpenpl, TaKk U TPUOOPOB Ha €€ OCHOBE.

Jlnst BBISICHEHUS! BO3HUKIINX BOMPOCOB WU TOJMYYEHHS YTIIyONEHHBIX 3HAHUW MO JUCIHUILTAHE
BOCIIOJIb3YHTECh MepeuyHeM OMOIMorpaguueckux CChUIOK, MPUBEACHHBIX B KOHIE KaXKJIOW JIEKLUU
Kypca JIEKIUH.

MarucTtpanTaMm, KOTOpBIE JOJKHBI CaMOCTOSITEIBHO OTBHICKMBAaTh HEOOXOIUMBIE CBEACHUS W3
MIPEJICTABICHHBIX JIUTEPATYPHBIX HCTOYHUKOB, HELEIECOO0Pa3HO yKa3bIBaTh HOMEpPA CTPaHUI], II03TO-
MY aBTOpPBI CTPAHUI[bl HE TPUBOJISIT.

CaMOKOHTPOJIb YCBOEHHBIX 3HAHMIM MOYKHO IPOBECTH IO BOMPOCAM, MPUBEIECHHBIM B KOHIIE KaX-
noit ek, OO0Iee KOJIMYeCTBO BOMPOCOB IS caMoaTTecTanuu He MeHee 10 Ha ofHy JIEKIMIO TE€O-
PETHUECKOTO Kypca, T. €. Bcero He MeHee 180 Bonmpocos.

Ha camocTosTenbHOE H3yUeHHE TEOPETUUECKOTO MaTepHalia, KOTOPbIA HE paccMaTpUBaeTcs B 4a-
Cbl JIEKLIMOHHBIX 3aHITHH, OTBEIEHO 9 .

Bonpoch! 171 caMOCTOSITEIBHOT0 H3Y4YeHHsI TEOPETUYECKOTO Kypca U JIMTEPATYPHbIE UCTOYHU-
KU, B KOTOPBIX 3TOT MaTepHaj NpUBEIEH.

Tema 1.1 (2 u).

1. ®opmupoBaHue CTPYKTYp C MUHUMAJILHBIM PAcCcOrIaCOBaHUEM I10 TapaMeTpaM PEIIeTKH.

2. HampsikeHHbIE MOyIPOBOIHUKOBBIE CTPYKTYPBI, UX CBOMCTBA U MPUMEHEHHE.

3. Bri6op MaTepuanoB moaynpoBOIHUKOBBIX TeTEpOIap, UX MEKTPOPU3NIECKHUE CBONCTRA.

4. I'ereponiepexon GaA—s AlxGal-XAs Kak MOJICIbHBIN I€MEHT MUKPO-U HAHO3JIEKTPOHUKH.



Jluteparypa: [18, pazgens! 1.2, 6.1, 6.2, 6.6].

Tema 2.1 (2 u).

5. Huzkopa3mepHbie CTPYKTYpbl Ha OCHOBE KpeMHUs. [lopuCThIii KpeMHHIA.

6. [IpuMeHeHrne HU3KOPAa3MEPHOr0 KPEMHUS B TEXHOJOTMU M3TOTOBJICHHS] TPAH3UCTOPOB U MHTE-
TPAIBHBIX CXEM.

Jluteparypa: [17, pazaen 4.3].

U MHTErPaJIbHBIX CXeM.

Tema 2.4 (5 u).

Jlekums 17 (2 1)

7. IlepcieKTUBBI KPEMHMS KaK MaTepuana 3KCTPEMalbHON 31€KTPOHUKU. CTPYKTypbl KpEMHUII-
Ha-uzosstope (KHW) u ux npenmyiectsa.

Jluteparypa: [17, pazaen 3.2, 3.3].

Jlexkuusi 18 (3 u)

8. Yriepon B penieHuu 3aja4 3KCTPEMaIbHOU. YIIbTpaAUCIEPCHbIE alMa3bl B TEXHOJIOTHUYECKOM
IIPUMEHEHNN B YCTPONCTBAX IKCTPEMAIBHOMN 3JIEKTPOHUKH

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

[IpoBepka 3HaHUN MO CaMOCTOSITEILHOMY H3YYEHHIO TEOPETHUYECKOIO JIEKIIMOHHOI'O MaTepuaia
MOJKET OCYLIECTBIISATHCS [0 BONPOCAM JUIsl CAMOKOHTPOJIS, IPUBOAMMBIM B KOHIIE Ka)KJOW JIEKLIUU B
[2]. Bonee moapoOHBIE BOMPOCH! MPUBEICHBI B METOAMYECKUX YKA3aHUSIX 110 CAMOCTOATENIbHON padboTe
B [4].

6.3. MaTepuaJibl 1Jis1 NIPOBeeHUs TeKylLIero u MPOMeKYTOYHOI0 KOHTPOJIsl 3HAHMI CTyJeH-
TOB
KoHTpoJibHO-U3MepHTe/IbHbIEe MaTepUaJIbI

KOHTpOJIBHO-U3MEPUTENBHBIE MaTepUabl 110 JUCUMIUIMHE IPEIHAa3HA4YEHBbI JUIS NPOBEIACHUS Ca-
MOKOHTPOJISI U UTOTOBOM aTTECTALUH.

CaMOKOHTpOJIb TIPEATONAraeTcsi MPOBOANUTH B paMKaX CaMOCTOSATEIbHOM paboThl CTYJICHTOB.

MTOroBbIil KOHTPOJIb 3aKJII0YAETC B Ca4e TECTOBBIX 3aJaHUM HA 3a4€Te B aTTECTALlHOHHYIO He-
JEIIO.

Ha nmpomexyTouHyto aTTecTaluio 1Mo JUCHUIUINHE «AKTyalbHble IPOOIeMbl COBPEMEHHOM 3J1€K-
TPOHUKH U HAHORJIEKTPOHUKN» KOHTPOJIbHO-U3MEPUTENbHBIE MaTepUalIbl HE pa3padaThIBarOTCsl.

Tekymmii KOHTPOJIb

[l Tekymero KOHTpoJIsi He CO3JAr0TCsl OTJEIbHbBIE KOHTPOJBbHO-U3MEPUTEIbHBIE MaTepHalIbl. Mx
(GOopMHPYIOT U3 BOIIPOCOB JUIsl CAMOIIPOBEPKH.

Texyuuii KOHTPOJIb MOXKET OBITh MPEJCTABICH ABYMS THIIAMU KOHTPOJIbHO-MU3MEPHUTEIbHBIX Ma-
TEpPHUAJIOB:

BOIIPOCHI JJIs TEKYILEr0 KOHTPOJISI KOHTPOJIS;

Bonpocs! Tekymiero KoHTposast KOHTpostst (1-3 Bompoca 3a JIEKLUIO) 337al0TCs CTy/IeHTaM Ha JIeK-
LUAX JUI pELICHUS CIEAYIOIUX 3a1a4:

KOHTPOJIb ITOCEINAEMOCTH;

KOHTPOJIb 0a30BBIX 3HAHUI M NPUHATHE IPENojaBaTeIeM peleHus o 0ojee yriyOJeHHOM H3JI0-
KCHUH JICKIUOHHOT'O MaTepUaa;

KOHTPOJIb 0a30BbIX 3HAHUN U MPUHATHE NPENOAABATEIEM PEIICHUS O IPOBEACHNUHN JIOTIOJIHUTENb-
HBIX 3aHATUN B paMKaxX KOHCYJIbTALU;



KOHTPOJIb 68.30BI:IX 3HAaHUU U BblJJa4da peKOMeHIIaLII/Iﬁ npenoaaBarejiiiM, BEAYIIUM JUCHUIIIINHBI,
o0ecreynBaroIUM MOJyYeHHe HeOOXOAMMbIX 3HAHUN U YMEHHUH B paMKax HampaBieHus, 1 Gpopmu-
POBaHUS MEXJIUCIUTUINHAPHOW CBSI3H;

KOHTPOJIb YCBOCHHBIX TEOPETUYECKHUX 3HAHHI — MMPOBEPKA OCTATOYHBIX 3HAHUU IO TUCIHILIHNHE;
Pa3BUTHE JTIOTMYECKOTO MBIIILICHHSL.

Bompochl TEKymero KOHTPOJISI COCTABISIOTCS. U3 BOIPOCOB ISl CAMOIIPOBEPKH, KOTOPBIE TPE-
CTaBJICHBI B KOHIIC K0 JIEKIIMU B KomuecTBe He MeHee 10 mTyk B yueOHOM mocoOuu Kypca JieK-
nui. O011ee KOJIMYECTBO BOMPOCOB PACTIPEICTICHHOTO BXOIHOTO KOHTpOJIsi He MeHee 180.

1. Yro BBl OHMMAETE MO UACATBHBIM KPUCTAIJIOM U UAECATIBHONU MOBEPXHOCTHIO?

2. Yro BbI IOHUMAETE O] PEAIbHBIM KPUCTAINIOM U PEIbHOM MOBEPXHOCTHIO?

3. Kakosa npupoza noBepXHOCTHOrO MOTEeHIMaa?

4. KakoBa npupoa ypoBHeit Tamma?

5. Kakue BHemHue GakTopbl OKa3bIBaIOT BIUSHIE HA CBOMCTBAa OBEPXHOCTHU ?

6. Kakwue sHepreTnueckre COCTOSHUS Ha3bIBAIOTCS OBICTPBIMU?

7. KakoBo BpeMsl yCTaHOBIJIEHUS paBHOBECHSI OBICTPBIX COCTOSHUN ¢ 00BEMOM?

8. Kakwue sHepreTudeckue COCTOSHUS Ha3bIBAIOTCS MEIJICHHBIMU?

9. KakoBo Bpemst yCTaHOBIIEHUS] pAaBHOBECHUS MEUIEHHBIX COCTOSIHHNA ¢ 00bEMOM?

10. KakoBbI KOHIIEHTPAIIUH TOBEPXHOCTHBIX COCTOSHHI?

11. KakoBbl NpUHIMNHATIbHBIE OTPAHUYEHUS JUIsl TPAJULIMOHHOIO M0AX0/Ja K YIPaBJICHUIO CBOWCTBA-
MM TOJIyIIPOBOJHUKOBOIO MaTepuaa?

12. Yto noHUMAIOT 110/1 aTOMHBIM KJ1acTepom?

13. Yto sBAsieTcst ABMXKYILIEH cuiloil B 0Opa3oBaHuu kiactepa?

14. KakoBbl COBpeMEHHBIE METO/IbI MMOTYYEHHSI CTPYKTYpP C aTOMHBIMH KJ1acTepamu?

15. KakoBbl METO/IbI UCCIIEIOBAHKS HAHOKIACTEPOB?

16. Yto noHnMaroT o Mexx($a3HbIMUA TPaHUIIAMU?

17. Yro npencrasisieT coO0# MOTyIPOBOTHUKOBAS CBEPXPEIIETKA?

18. KakoBbl BO3MOXKHOCTH SMUTAKCHU B (POPMUPOBAHUU CTPYKTYpP ¢ MMHUMAJIbHBIM PaccOrjlacOBaHU-
€M T10 MapaMeTpaM pereTku?

19. Kakast noiaynpoBOIHUKOBAs CTPYKTYpa Ha3bIBAETCS HAMPSKEHHON ?

20. KakoBbI peasbHble IPUMEHEHUS HAMIPSDKEHHBIX T€TePOCTPYKTYpP?

21. YTo MOHUMAIOT MOJ DIIUTAKCUEH?

22. Kakne MOBEpXHOCTHBIE IPOIECCHl MPOUCXOMSAT MPHU BBIPANIMBAHUN TOHKOH IUIEHKH METOIOM
MJID?

23. Uem onpenensieTcss KOHCHCAIMS Ha TI0JIJIOKKY HOBOTO MaTepuaia u3 razoBou (as3er?
24. KakoBsl mpenmyiectsa meroaa MJID?

25. KakoB MexaHu3M MOCIOHHOro pocTa?

26. KakoB mexanusm pocta Bonbsmepa — Bebepa?

27. KakoB mexanusm pocra Ctpancku — Kpacranosa?

28. Yrto nmpeacrapisieT co00i MEXaHU3M POCTa «CTATUCTHYECKOE OCAXKACHUE» ?

29. Urto obmiero mexay metogamu MJID u PI'® MOC?

30. KakoBsl pazmuus mexay merogamu MJID u PT'® MOC?

31. Kakona 3amaua ¢otomurorpadun?

32. Yto nmoHUMaIOT 1o 3akoHOM Mypa?

33. KakoB nmporuo3 ymeHsIeHust JyinHel 3atBopa M/AII-Tpan3ucropos?

34. KakoBbl MUHUMAIBHBIN pa3Mep U JIMHA KaHana K L, TocTUraeMble B HaCTOAIIee Bpems?



35. KakoBbI JUIMHBI BOJIH SKCUMEPHBIX JIa3€POB U OT YEro OHU 3aBUCST?

36. KakoBbI NPUHIMITHAIIEHO WHBIE, I1I0 CPABHEHUIO ¢ (hoToUTOrpadueii, MeTo bl MOTyYSHHUS PUCYHKA
¢ pa3mepamu 31eMeHToB MeHee 100 am?

37. KakoBbl BUbI TUTOTrpady BHICOKUX YHEPTUI?

38. KakoBa pazpemaromas CioCOOHOCTb 3JIEKTPOHHO-JIyYE€BOI0 AKCIOHUPOBAHMS IO CPAaBHEHMIO C
(OTO3KCIIOHUPOBAHUEM?

39. KakoBa ocHOBHas MpUYMHA Pa3pabOTKH METOJ1a pEHTTEHOBCKOM IuTorpadumn?

40. KaxoBbI I1aBHBIE IPEUMYIIIECTBA PEHTI€HOBCKOH JInTOrpaduun?

41. KakoBbI IperMyIIEeCTBa EPbEBOM HaHOTUTOTrpapum?

42. KakoBbI IperMyIIeCTBa HAHOTIEYATHOM JuTorpadun?

43. KakoBbI BO3MOKHOCTH 3JIEKTPOHHOT'O JIyya KaK MHCTPYMEHTA NMPELIM3MOHHON TeXHOI0run?

44, KaxoBbI MPUHIIMITBI AJIEKTPOHHO-TY4eBON 00paObOTKH?

45. Tlouemy 00pabOTKa HJIEKTPOHHBIM JIy4OM BEIETCS B BBICOKOM BaKkyyMme?

46. KakoBa NOBEpXHOCTHAs! MJIOTHOCTh M3JTyU€HHsI 3JIEKTPOHHON MyIIKHU?

47. KakoBO MECTO 3JIEKTPOHHO-Iy4€BOI 00pabOTKH B TEXHOJIOTHH MUKPOCXEeM?

48. KakoBbI yCIIOBHSI KOHKYPEHIIMM HOHHOW U pEHTTEHOBCKOM uTorpadumn?

49. B 4eM COCTOUT CYIIHOCTh HOHHOU uTorpadun?

50. KakoBa paspemaromnias crmocoOHOCTh MO3UTUBHBIX PE3UCTOB B CIy4ae MOHHO-ITyYEBOTO HKCIOHU-
poBaHUs?

51. [Touemy mIUpOKOE pa3BUTHE HAHOTEXHOJIOTUI CBSA3BIBAIOT C IMOSBICHUEM CKa-HUPYIOIIErO MUKPO-
ckorma?

52. Yrto npencrapisetr co6oit 3pdexT pasMepHOro KBaHTOBAHUS?

53. Kakas rerepocTpyKTypa SBIseTCS TUIIMYHBIM MPUMEPOM 3P deKTa pa3sMepHOro KBAaHTOBAHNUS?

54. Tlouemy TOHKHE TUIEHKH SBIISIOTCS] IPUMEPOM CTPYKTYPHI C IBYMEPHBIM 3JIEKTPOHHBIM Ta30M?

55. B uéM cocTOUT Ba)KHBIM JJIs1 aTOMHOW TEOPUU HMPUHLUI COOTBETCTBUS?

56. B 4éM cocTouT SKCIIEpUMEHT 110 HaOJI0IeHII0 MarHuTHOro 3¢ dexra Aaponosa — boma?

57. KakoBbI ITpakTHYECKHE TPUMEHEHHS MTpoIiecca TYHHETUPOBAHUS DIIEKTPOHA?

58. Uro npencTapiseT co00il X0I0HAs SMUCCHUS HIIEKTPOHOB U3 METAJUIOB?

59. UTo nMOHMMAIOT MO HAHOTEXHOJIOTUSMU?

60. KakoBo mpumeHeHue 3¢ddekra pe30HaHCHOrOo TYHHEIUPOBaHMSA B JBYXOaphepHOM KBaHTOBOM
CTpyKType?

61. [ToueMy KpeMHUI1 SIBIISIETCSI OCHOBHBIM MaTE€PHaIOM COBPEMEHHOW MUKPO-IIIEKTPOHUKH ?

62. Kakre mpu4uHbI CICP)KUBAIOT UCTIOIH30BAHHE MOHOKPUCTAIUIMIECKOTO KPEMHUS B OITOAIIEKTPO-
HUKE?

63. CpaBHHTE DIIEKTPUIECKHE COMTPOTHBICHUSI MOHOKPHCTAITHIECKOTO U IOPHCTOTO KPEMHHSI.

64. CpaBHHTE TEIJIONPOBOIHOCTH MOHOKPUCTAIUINYECKOTO U TOPUCTOTO KPEMHHUSL.

65. Kakue cocTaBbl 3JIEKTPOJIMTOB UCHOJB3YIOTCS IPU (POPMHUPOBAHUN HU3KOPA3MEPHOTO KPEMHHUS?
66. IIpucyrcTBUEe HOCUTENEH 3apsaa Kakoro 3Haka HEOOXOAMMO Ui IMOJyYeHHs] HHU3KOPa3MEPHOTO
KPEMHHUS IPU aHOAMPOBAHUU?

67. Kak knaccuduuupyercs NopuCTbIii KpeMHUI IO pazMepy nop?

68. UTo MOHMMAIOT IO/ MOPHCTOCTHIO HU3KOPAa3MEPHOTO KPEMHUS ?

69. [Ipu KakuX 3HAYECHUSIX TIOPUCTOCTA HU3KOPA3MEPHBIM KPEMHUI TeHEPUPYET BUIUMBIN CBET?

70. KakoBbI epcreKTUBbI IPUMEHEHHS TOPUCTOTO KPEMHHMSI B HAHOIEKTPOHHUKE?

71. KakoBBI BO3MOKHOCTH METO/1a MOJICKYJISIPHO-TY4€BON AMTUTAKCHH?

72. Yro obuiero u B 4éM pa3HHIIAa METOAOB MOJIEKYJISIPHO-TYYEeBON MUTAKCUU U POCTA U3 ra3o0Boi ¢a-
3Bl C UCTIOJIB30BAHUEM METAJTIOOPTAHUYECKUX COCTUHEHHNA?



73. KakoBel Hanbomnee BaKHbIE MHAUBHIYyAIbHBIE aTOMHBIC TTPOIECCHI, COMPOBOKIAIOIINE SMUTAKCH-
aJbHBIN pocT?

74. Yrto npencraiseT coO0W MOCIOWHBINA POCT, KAKOB €r0 MEXaHU3M?

75. Urto npecrapisieT cOO0H OCTPOBKOBBIM POCT, KAKOB €0 MEXaHU3M?

76. YUro npencrasiuser coboit poct Ctpancku — KpactanoBa, KakoB €ro MexaHu3Mm?

77. KakoBbI IPUHIUIIBI )KUIKOCTHOMN SMUTAKCHH, KAKOBO €€ MECTO B TEXHOJIOTHMH MHUKPO- U HaHODJIEK-
TPOHUKU?

78. KakoB CMBICIT TEPMHHOB «T€TEPOIMUTAKCHUS», «TOMOIIUTAKCHSD, «XECMOITUTAKCHUS)?

79. IlosicHuTe ynpoumEHHYI0 CXEMy POCTOBOHM KaMephl B yCTAaHOBKE MOJIEKYJISPHO-JIyYeBOW SIHTaK-
CHUH.

80. KakoBbl BO3MOXHOCTU KOHTPOJISI CTPYKTYPBI U 3JIEMEHTHOTO COCTaBa IJIEHOK B METOJIE MOJIEKY-
JIIPHO-JTY4€BOM dMUTAKCUU?

81. B uém coctout 3¢ (pexT pazMepHOro KBaHTOBAHUS?

82. B uéM cocTOUT OTIINYNE MUKPOYACTHUIl OT MAKPOUYACTHIL?

83. UTo MOHMMAIOT MO KBAHTOBOM SIMOI, KBAHTOBOM HUTHIO, KBAHTOBOM TOUKOM?

84. YTo mOHUMAIOT MO/ JUCIOKAUSIMHI HECOOTBETCTBUS, KAKOBHI YCIIOBHSI UX BOSHUKHOBEHHS?

85. UTo mOHMMAIOT I1O/I cCaMOOpTaHu3aIfel, KaKOB MPHPOIHBIA MPOIECC CaMO-OpTraHU3aIuy TBEPAO-
TEJIbHBIX HAHOCTPYKTYp?

86. KakoBbI METOIbI HICCIIEIOBAHUS CAMOOPTaHN30BAaHHBIX KBAHTOBBIX TOYCK?

87. B uéM cocTosT mpeuMyIecTBa J1a3epoB Ha CaMOOPTraHM30BaHHBIX KBAHTOBBIX TOYKAX IO CpaBHE-
HUIO C JIa3epaMu Ha KBAaHTOBBIX AMax?

88. Uto mpenctaBisaoT co00il UCKYCCTBEHHBIE NMEPUOANUYECKHUE CTPYKTYPHI U MOYEMY MX HA3bIBAIOT
CBEpXpELIETKAMU?

89. UTo moHUMAIOT 1101 KOMITO3UITUOHHOM CBEPXPEIIETKOM?

90. Uto mOHMMAIOT TIOJT JITUPOBAHHOM CBEPXPEIIETKOM?

91. KakoBbI MperMyIIIeCTBA MArHETPOHHOTO PACIIBIICHHS 110 CPABHEHUIO C TEPMUYECKHMHU CIIOCOOAMHU
OCAXKICHUS?

92. KakoBbI BO3MOKHOCTH IKCTIIEPUMEHTAIBHON peann3alii MHOTOCIONHBIX CUCTEM JJISi BAKYYMHOTO
yneTpaduonera?

93. KakoB HanboJsee mpocToi crnocod MoyryueHus MHOTOCIOWHBIX CTPYKTYp METaIOB?

94. Uto obmiero u B 4éM pa3HHUIA MEXKIY MOTCHIIMOCTATUUECKUM U TalbBaHOCTATUYECKUM DIIEKTPO-
JIUTHYECKUM OCaXKICHUEM?

95. KakoBbl 0cOObIe CBOWCTBA IMOBEPXHOCTHBIX HAHOCTPYKTYP, OMPEACTSIONIAE TEePCHEKTHBBI HX
IIPUMEHEHHUS?

96. KakoBbI BO3MOYKHOCTH TOJNYYSHHS TTOBEPXHOCTHBIX CTPYKTYP METOJOM MOJICKYISIPHO-TY4eBOI
AIUTAKCUH?

97. Uro npencrasisier co00ii xumudeckas cOopka MOBEPXHOCTHBIX HAHOCTPYKTYP?

98. KakoBbI MepCcreKTUBBI HU3KOPA3MEPHBIX CTPYKTYP Ha OCHOBE TOPUCTOTO KpEMHUS?

99. Yro mpeacTaBasioT coboit cTpyKTyphl KpeMHUK-Ha-u3ossTope (KHN)?

100. Yto mpencTaBisiOT cCOOOW yriaepoJHble HAHOTPYOKH M KaKOBBI MU CO3/IaHUS HAa MX OCHOBE
AJIIEKTPOHHBIX YCTPOUCTB?

101. Yrto moHUMAIOT MO CBEPXIIPOBOUMOCTHIO?

102. Yto 03HaUaeT TEPMHH «TEIIUEBBIC TEMITEPATYPHI»?

103. Tlouyemy npu aOCOTOTHOM HYJIE SJEKTPUUECKOE COTPOTUBIICHUE JOJIKHO HCUE3aTh?

104. B xaxoM rojay ObIIO OTKPBITO CBEPXIIPOBOIAIIEE COCTOSHUE BellecTBa?

105. Yro moHMMAIOT MO cBEpXIpoBOIHUKamMHU | pona?



106. Yro monumaroT noz cBepxnpoBoguukamu Il poga?

107. Kem u xorza O6bu1a mpeasioxKeHa TEOPHsI CBEPXIPOBOIUMOCTH?

108. KaxoBo npoucxoxJeHre TepMUHA «KyTepoBCKas mapa»?

109. Kaxkoe koam4ecTBO KyIepOBCKHUX IMap HaxoauTces B 1 cm 3 BemecTBa?

110. Kto aBTOpHI HarboIEE MOMYJISIPHONW MOJCIIA CBEPXITPOBOIUMOCTH ?

111. KaxoBo npoucxoxJIeHHe TEpPMUHA «BBICOKOTEMIIEpATypHasi CBEPXIIPOBOANMOCTb)?

112. Yro neXuT B OCHOBE TEOPETHUECKOW MOJEIH BBICOKOTEMIIEPATypHOU CBEPXIPOBOIUMOCTH,
pa3paboTanHoi akagemukom B. JI. 'un3z0yprom?

113. KakoBa 3BOJIONHS TEMIIEPATYPhI IIEPEX0a B CBEPXIIPOBOIAIIEE COCTOSTHUE?

114. Yewm 0OBICHSICTCS HHTEPEC K BBICOKOTEMITEPATYPHOU CBEPXIIPOBOIUMOCTH ?

115. KaxkoBbl ocHOBHBIE TpeumytectBa BTCII?

116. Kaxkoi nmapameTp onpenaenser BeicokodacToTHbIe cBoiicTBa BTCII maTepuanos?

117. Yto moHuMaroT noj kepamudeckum meroaoM nonyuenuss BTCII marepuanos?

118. KaxoBbI BO3MOKHOCTH MOJIEKYJISIpHO-Ty4eBOM snutakcun ais nosnydenust BTCII ninenok?

119. KakoBbI BO3MOXKHOCTH 30J1b-TeJib MeTona Ayist osrydenust BTCII mieHok?

120. Kaxkossl kommepueckue npumeHenns BTCII marepuanoB?

121. Kakwue 35eKTpoHHBIE TIPUOOPHI HA3BIBAIOTCS MUKPOBOJIHOBBIMHE?

122. KaxoBbI 4acTOTHI M JUIMHBI BOJIH CBEPXBBICOKOYACTOTHOTO AUana3zona’?

123. Kakme TeopeTndyeckne M SKCIEPUMEHTAJIbHBIE HCCICAOBAHUS B 00JACTH pac-TIPOCTPaHEHUS U
B3aMMO/ICICTBUS BOJIH CTUMYJIMPOBAHbI IOTPEOHOCTAMU UHTErpanbHOM ontuku CBY?

124. KakoBsl chepbl IPUMEHEHUSI MUKPOBOJIHOBOM TEXHUKHU B HACTOsIEe BpeMs?

125. Kakoe cOOTHOIIEHUE CBA3BIBAET JUIMHY BOJIHBI, CKOPOCTh PAclpOCTPAaHEHHs! BOJIHBI M YacCTOTY
KOJIEOaHUH 3JIEKTPOMAarHUTHOTO OIS ?

126. KakoBa npupo/ia paguoBoOTH?

127. CpaBHHUTE CKOPOCTH ABIDKEHHSI DJIEKTPOHA M PACIPOCTPAHEHHs JIEKTPOMArHUTHOTO TIOJIS TIO
TeneOHHOMY MPOBOJY.

128. Ot xakux (hakTOpOB 3aBHCHUT MPEAEITHHO TOCTHKUMAsi CKOPOCTH Iepelaur JaHHBIX ?

129. Yro nmpencrasnsetr codoit CBYU-tepanus?

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

131. KaxoB cMmbICI TepMUHA «1a3ep»?

132. KaxoB BKJIa/1 OT€YECTBEHHBIX YUEHBIX B CO3/1aHUE MIEPBOTO TBEPOTEIBHOTO Ja3epa’?

133. Korna Havancs «1a3epHbIi» MEPHOJI ONITUKA?

134. Yro mpencraBiseT coO0H J1a3ep Ha ABOHHOM reTepoctpykType (AI'C-nmazep)?

135. Yro mpencrasinsieT co0oi HaHOTa3ep?

136. KakoBa poJib CBETOM3ITYYAONIUX JHOJ0B B PA3BUTHH MUKPOBOJHOBBIX CHCTEM?

137. Kakum curnanom nepenaercs nHpopMalus no onToBOJIOKOHHOMY Kabemnto?

138. KakoBa cTpyKTypa ONTOBOJIOKOHHOTO Kabeyst U ero HeAOCTaTKu?

139. KaxoBbI XapakT€pUCTHUKU ONTOBOJIOKOHHOTO Kabens Mo MOMEXO03allUIIEeHHOCTH U CEKPETHOCTH
nepeaaBaeMoil nHpopmanun?

140. KaxoBbl NIpUHIMIHAIBEHBIE PA3IHYUS OJHOMOOBOTO 1 MHOTOMO/IOBOTO Kabesi?

141. Kaxko# auana3zoH BOJH UCTIOIB3YETCS TSl TEIEBU3MOHHOTO BEIITAHUS ?

142. KakoBo ycTpoiCTBO Ha3eMHOMW TEJICBU3HMOHHOM MEpearomiei ceTun?

143. Kakue cyTHMKOBBIE CHCTEMBI CBSI3M OCYILECTBJIAIOT pacnpeseneHue curianos TB mporpamm
o Tepputopun Poccun?

144, KaxoBbI OCHOBHBIE CTPYKTYPbI IOCTPOEHUS CUCTEM KaOEIbHOTO TEJIEBUACHUSA?

145. KakoBbI OCHOBHBIE IPEUMYILIECTBA COTOBBIX CUCTEM TEJIEBUICHUA?



146. Yro mpenctaBinsieT coO0i reocTaninoHapHas OpOUTa HCKYCCTBEHHOTO CITyT-HUKA 3emMin?

147. KaxoBblI MpeUMyIIECTBA CUCTEM MOOHMIILHON CBS3U?

148. Kakue 3Tansl B CBOEM Pa3BUTUU IPOILLIIA COTOBAsSI CBA3b?

149. Yro mpexacraBisieTr co00i BoJOKOHHO-onTHYeckue JuHUU cBs3u (BOJIC)? KakoBbl ux mpeumy-
mectna?

150. Kakwue ycTpoiCTBa COCTaBISIFOT IEMEHTHYI0 0a3y BOJOKOHHOONTUYECKUX JTUHUM CBA3U?

151. Yto 03Ha4YaeT TEPMUH «IKCTPEMANIbHASI SJIEKTPOHUKA»?

152. Kakue MexaHW3MBbI TEIUIONEPEIaun IPUMEHUMBI K AJIEKTPOHHBIM yCcTporicTBam?

153. YTo MOHMMAIOT IO TEMIIEPATYPHON CTOWKOCTBIO U3/ AIEKTPOHHON TEXHUKH?

154. Yto noHMMarOT MO/ MACCUBHBIM CIIOCOOOM TEIJI00TBOAA?

155. Yto moHUMAIOT IO aKTUBHBIM CIIOCOOOM TEILIOOTBOIA?

156. Kakwue xuakue IUIeKTPUKH SBIISIOTCS EPCIEKTUBHBIMU IS OXJIXKCHUS?

157. Yro o3HayaeT TEPMUH «KpUOTEHHas JIEKTPOHUKa»? KakoBbl CBOMCTBA KPUOTE€HHOM 3JIEKTPOHU-
KH?

158. UYrto moHMMAIOT MO paualliOHHONH CTOMKOCTBIO M3/ICTHIA IEKTPOHHON TEXHUKH?

159. Yrto mpoucxXoauT B 3JIEKTPOHHBIX YCTPOWCTBAX MPU BO3ACHCTBUH paguain?

160. KakoBBbI MEpBI 10 MOBHIIICHUIO PAJUANMOHHON CTOWKOCTH H3ACITUI 3JICKTPOHHON TEXHUKHU?

161. Kakue npoGiieMbl B TEXHOJIOTUH TOIYIPOBOIHUKOBBIX MPHOOPOB MOXKHO PEHIMTH C MOMOIIBIO
ctpyktypsl KHHU?

162. KaxoBbl ocHoBHbIe npeumyiiectBa cTpykTyp KHU nepea oObIYHBI MUKPEMHUEBBIMU IOIOXK-
Kamu?

163. KakoBbI OCHOBHBIE CBOICTBA TexHOMOruu Smart Cut?

164. Yto monumaroT noj npoueccom SIMOX?

165. KakoBbI OCHOBHBIC CBOMCTBA TEXHOJIOTHH CPAIIUBAHUS IJIACTHH?

166. KaxoBo mecTo amHuTakcuu B co3aannu crpykryp KHN?

167. Kaxkossl npeumymiectBa ctpykryp KHC u xakoBwl orpannuenusi B pazsutuu KHC nampasme-
HUS?

168. KakoBbl mpenMyIiecTBa KapouJOKpPEMHHEBOI 371EKTPOHUKN ?

169. KaxoBbl OCHOBHBIE HalpaBJIEHUs UCIIOIb30BaHUs IPUOOPOB Ha KapOue KpeMHUs?

170. Kakwue ycTpoicTBa peajgbHO CO3Jat0TCsl HA OCHOBE KapOuaa KpeMHus?

171. KakoBa 3BOJIIOIMS METO/Aa MOJYYEHHUSI MOHOKPUCTAIIIIOB KapOuaa KpeMHUs?

172. KakoBbl npenMytiecTBa rpad)eHa Kak BO3MOKHOTO MaTepHasia JUlsl CO3aHus TpaH3ucTopa’?

173. KaxoBbI epcreKTUBBI alMasa Kak MaTepralia SKCTpeMalbHOH dJICKTPOHUKH?

174. Yro npencraBisieT co60i TUPUCTOP U MOYEMY €r0 CUUTAIOT TPUOOPOM CHIIOBOM IEKTPOHUKHU ?
175. TloyeMy KOMMYTallMOHHbIE U YACTOTHBIE XapaKTEPUCTUKU OUIOJIAPHBIX TPAH3UCTOPOB JIyUILIE,
YeM y 3allUPaeMbIX TUPUCTOPOB?

176. CxonbKO MOKOJEHUH HACUUTHIBAET pa3BUTHE OHMITOISIPHOIO TPAH3UCTOPA C U30JIMPOBAHHBIM 3a-
TBOpOM?

177. Tlouemy moseBbIe TPAH3UCTOPHI JyUllle 3aILMIIEHBl OT PAJHallMM U TEeMIepaTyphl, yeM OuIo-
JSIpHBIE TPAH3UCTOPHI?

178. KakoBbI npenenbHbIe paboyre TOKH U HanpspKeHus 11 coBpeMeHHbIX MOII-Tpan3ucropa?

179. Kakwue mpuOOpbI CUIOBOM JICKTPOHUKH HAMOOJIEe PacpOCTPAHEHBI B yCTPOUCTBAX MOITHOCTHIO
JI0 HECKOJIBKUX COTEH KHJIOBATT?

180. KakoBbl OCHOBHBIC OCOOCHHOCTH TUTAHAPHOW TEXHOJIOTHH?

Taoauna 6.1



IIIxaja ¥ KPUTEPUH OLIEHKU NIPOMEKYTOYHOH aTTecTaluu B popme 3ayera

Duenka Yposenb chop- DOmume TpeOoBaHMS K pe3yabTaTaM aTTecTaluu B hopme 3auera
(6ambI) MHPOBAaHHOCTH
KOMITETEHIIN I
3auteHo» Bbicokuii ypo- [[eopeTnueckoe coiep:kaHue Kypca OCBOCHO MOJHOCThIO 0€3 Ipo-
61-100) BEHb O€oOB WITH B TIEJIOM, WU OOJIBIIEH YacThI0, HEOOXOAMMBIE TIPaK-
TUYECKUE HABBIKH PAabOTHI C OCBOSHHBIM MaTepuaIoM cHOpPMHUPO-
BaHbI UJIU B OCHOBHOM C(hOPMHPOBAHBI, BCE WU OOJIBITNHCTBO
MPelyCMOTPEHHBIX pabouei mporpaMMoil yueOHbIX 3aJaHuil BbI-
IIOJIHEHBI, OT/IEJIbHBIE U3 BBIIIOJIHEHHBIX 33JJaHUM cozlepKaT
OIIMOKHU
ba3zoBblil ypo-  [[eopeTnueckoe coqep:kaHue Kypca OCBOSHO B IIeJIoM 0e3 mpode-
BEHb JIOB, HEOOXOIMMbIE TTPAKTUYECKUE HABBIKU Pa0OThI C OCBOCHHBIM
MaTepHUajIoM B OCHOBHOM C(OPMHUPOBAHBI, MPEIyCMOTPCHHBIE
paboueit yueOHOM IporpaMMoii ydeOHbIe 3a/1aHUsI BBITIOJTHEHBI C
OTJICITbHBIMU HETOYHOCTSIMHU, KAYECTBO BBIMIOJTHCHHSI OOJIBIITHH-
CTBA 33J]aHUI OIICHEHO YKCJIOM OallIOB, OJIM3KUM K MAKCUMYMY.
MunuManbHblil  [[eopeTHdeckoe coJepKaHue Kypca OCBOEHO OOMbIIIeH YacThio, HO
YPOBEHb pOOEIIbI HE HOCST CYIIECTBEHHOTO XapaKkTepa, He00X0JuMbIe
MPaKTUYECKUE HABBIKK PAOOTHI C OCBOEHHBIM MaTEpHUaIOM B OC-
HOBHOM C(HhOpPMHPOBAHBI, OOJBITUHCTBO MPETYCMOTPEHHBIX pado-
yel yueOHOM mporpaMMoi y4eOHBIX 3aJaHUi BBITIOJTHEHBI, OT-
JIeTIbHBIC U3 BBITIOJHEHHBIX 3a/IaHHi COJIEPIKAT OIIMOKH.
«He 3aute- kommerenimu, [[eopeTnyeckoe copepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOTH-
HO» 3aKpeIUIEHHBIE | MBbI€ HABBIKK Pa0OTHI He cHOPMHUPOBAHBI WM CHOPMUPOBAHBI OT-
MeHee 61) | 3a TUCUMITIM- | JeNIbHBIE U3 HUX, OONBITMHCTBO MPEIyCMOTPEHHBIX pabodeit
HOH, He cop- | yueOHOM mporpaMMoii 3alaHui He BBITTOIHEHO JTUOO BBIMOIHEHO C
MHPOBAHbI rpyOBIMH OITMOKAMH, KAY€CTBO WX BBITIOJHEHHUS OIEHEHO YUCIIOM
0aJu10B, OJIM3KUM K MUHUMYMY.

HTOoroBniii KOHTPOJIb
JIJ1st UTOrOBOTO KOHTPOJISI 3HAHWM, YMEHUN U HABBHIKOB, B COOTBETCTBUU C TPEOOBAHUSIMH K KOM-
METEHIMSAM MarucTpa, IPUMEHSIOTCS KOHTPOJIbHO-U3MEPUTEIIbHBIE MAaTEPUAIIbl B BUJE TECTOBBIX 3a-
JMaHU UM OWJIETOB, COCTABIIEHHBIX W3 BBIIICHPUBEICHHBIX BOMPOCOB. MTOTrOBBIII KOHTPOIbL OCY-
HIECTBJISIETCS IIPU ClIaye 3a4eTa B aTTECTALMOHHYIO HEEIO.

7. Y4eOHO-METOAMYECKOEe M MATEPHAJIbHO-TeXHHYECKOe obecreyeHHe THCHUILIMHBI (MO-
AyJasl)
7.1. YueOHas qureparypa:
OcHoBHasi JInTepaTypa

1. AxTyanbHble pOOJIEeMbl COBPEMEHHOM 3JIEKTPOHUKU M HAHOAJIEKTPOHHUKH: yded. mporpaMma
muciumuinHel / cocT. @ B. A. KO30Ba, I'. H. [llenoBanoBa. — Kpacuosipck: UITIK CDVY, 2009. — 46 c. —
(AxTyanpHBIE TTPOOJIEMBI COBPEMEHHOM 3JIEKTPOHMKH M HaHORJEeKTpoHUKH : YMKJI No 1524/1092-
2008 / pyk. TBopu. kosutektuBa I'. H. IllenoBanosa).



2. IllenoBanoBa, I'. H. AxTyanbHble POOIEMBI COBPEMEHHOM AJIEKTPOHUKU U HAHOIJIEKTPOHUKH:
kypc nekuuii / I'. H. HlenoBanosa. — Kpacnospck: UIIK COY, 2009.-222 c. — (AkTyanbHble poliie-
MBI COBPEMEHHOM 3JIEKTPOHUKH U HaHOJIeKTpoHUKH : YMK]] Ne 1524/1092-2008 / pyk. TBopu. Kou-
nextuBa . H. lllenoBaHoBa).

3. I030Ba, B. A. AxryanbHble TPoOJIEMbl COBPEMEHHOM SJEKTPOHUKHA U HAHORJICKTPOHHUKHU: J1a0.
npaktuky™m / B. A. I0308Ba, I'. H. lllenoBanoBa. — Kpacnosipck : UIIK CDY, 2009. — 123 c. — (Akty-
aJIbHBIE MPOOJIEMbI COBPEMEHHOM 3JIEKTPOHMKH W HaHoIeKkTpoHuku: YMKJ[ Ne 1524/1092-2008 /
pyk. TBOpu. KoyiekTuBa I'. H. [llenoBanosa).

4. AxtyanpHble IPOOJIEMBI COBPEMEHHOM 3JIEKTPOHUKU M HAHOIIEKTPOHUKU: METOM. yKa3aHHs K
camocrt. pabore / coct. B. A. FO30Ba. — KpacHosipck: UITIK CDY, 2009. — 27 ¢ — (AKTyaJIbHBIE TPO-
0JIeMBbl COBPEMEHHOM JICKTPOHUKH U HaHO3JIeKTpoHuKH: Y MKJL Ne 1524/1092 / pyk. TBOpY. KOJUIEK-
tuBa ['. H. IllenoBanosa.

5. I0308Ba, B. A. AxTyansHbie po0OIeMbl COBPEMEHHON 3JIEKTPOHUKH U HAHODJIEKTPOHUKH: yueo.
nocobue 1o KypcoBoii pabote / B. A. FO30Ba, I'. H. lllenoBano-Ba. — Kpacunosipck: UTIK CDY, 2009. —
121 c. — (AxkryanbHble TpOOJIEMbl COBPEMEHHOM 3JIEKTPOHMKM W HaHORJEeKTpoHUKH: YMKJ[ Ne
1524/1092-2008 /pyk. TBopu. KoyuiektuBa I'. H. IllenoBanoBa).

6. AKTyanbHble TIPOOJIEMbl COBPEMEHHOM AJIEKTPOHUKU U HAHOAJIEKTPOHUKHU: OpraHU3all.-METO/.
ykazanus / coct. B. A. O30Ba. — Kpacnosipck : UTIK CDY, 2009. — 66 c. — (AkTyanbHbIe TPOOIEMBI
COBPEMEHHOM AIICKTPOHUKHU U HaHOUIeKTpoHUKH | YMKJI Ne 1524/1092-2008 / pyk. TBOpY. KOJUICK-
tuBa ['. H. lllenoBanoBa).

7. Hano- u MukpocucremHas texuuka. OT uccineaoBanuii K paspaborkam: cO. crareit / pen.: I1. IT.
Mamnbrues. — M.: Texnocdepa, 2008. — 589 c.: w1 — (Mup IEKTPOHHUKH ).

8. Hparynos, B. II. OcHoBbI HaHORNIEKTpOHUKHU: yueO. mocobue / B. I1. JIparynos, U. I'. Heuns-
BecTHBIN, B. A. I'pumunn. — HoBocubupcek : U3zn-so HI'TY, T 2009. 332 c.

9. Mansues, I1. I1. Hanomatepuainsl, Hanotexnosnoruu / I1. TI. Manbre. — M.: Texnocdepa,
2008. — 241 c.

10. Yamneirun, FO. A. Hanotexnomnoruu B snektponuke / FO. A. YHameirun. — M.: Texnocdepa,
2008.

11. Jdparynos, B. II. OcHOBBI HaHORNIEKTPOHUKH : yuel. mocobue / B. I1. JIparynos. — M.: Jloroc,
2008.

12. Illuk, A. 5. ®uzuka HuzkopasmepHbix cucteMm / A. S. [uk, JI. I'. bakyesa, C. ®. MycuxuHa.
—CII6., 2011. — 346 c.

13. Hanorexunonorus B Ommxkaiiem necstunetuu / [lox pen. M. K. Poko, P. C. Yunssamca, II.
Amuucaroca. — M., 2010.

14. I'epacumenko, H. H. Mup Marepuanos u texnonoruidi. KpemHuii — Matepral HaHOSJIEKTPOHU-
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.: un.

16. IllyBanos, B. I1. TentekoMMyHUKaIlMOHHBIE CUCTEMBI U CeTH : y4el. mocobue B 3-x 1. T. 2 / B.
I1. IlyBanoBs. — M. : I'opsiuas nuaus-Tenexom, 2007. — 672c.

17. lenoanora, I'. H. CoBpemeHHBIE MPOOIEMBI DJIEKTPOHUKH: KPEMHHUEBAS SJICKTPOHHUKA :
yue0. mocobue. — Kpacnosipek : — UITL KI'TY, 2008. — 178 c.

18. [llenoBanoga, I'. H. ®u3nueckre 0CHOBBI MUKPOAIEKTPOHUKH. [10IyIpOBOIHUKOBBIE TETEPO-
CTPYKTYpBI B MUKPO- U HaHOAJIEKTpOoHUKe : yueO. mocodue / I'. H. [llenoBanosa. — Kpacnosipck : UIIL]
KI'TY, 2005. - 181 c.



19. BaiinamoB, B. M. OCHOBBI 3JIEKTPOXUMHUH: Y4€0. TOCOOHE I CTY[. BBICII. y4ueO. 3aBefeHu /
B. M. baiitnamoB — M.: U3nat. uentp «Axkagemus», 2005. — 240 c.

20. IO30Ba, B. A. Marepuainsl ¥ 371€MEHTBI JICKTPOHHOUN TeXHUKH. OOpaboTKa AUIICKTPUIECKUX
MOJIJIOKEK MUKPORJIEKTPOHUKH C MCIOJIb30BaHUEM JI€TOHAIIMOHHBIX HaHOAIMa30B: yuel. mocodue / B.
A. I0308Ba, O. B. CemenoBa; Kpacnosipck. roc. TexH. yH-T. — Kpacnosipck: UIIL KI'TY, 2005. — 76 c.

JonosHUTEILHAS JUTEpPaTypa

21. CTO 4.2-07-2008. Cucrema MeHekMeHTa kKadecTBa. OOmIMe TpeOOBaHMS K TOCTPOCHHUIO, U3-
JIOKEHUIO U 0(OPMIICHHIO JOKYMEHTOB YUeOHON U HAy4dyHOU 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. KaTanor quIeH3uOHHBIX MPOrPaMMHBIX MTPOIYKTOB, HCTIOJIB3yeMbIX B CDY / coct.: A. B. Ca-
padanoB, M. M.Topomnos. — Kpacuosipck: UTTK CDY, 2008. — (Bpim. 3)

23. 3umumn, C. I1. ITopucTtslit kKpeMHUI — MaTepuan ¢ HOBBIMHU CBOICTBamMH / C. I1. 3umun //
CopocoBckuit oOpazoBarenbHblii KypHai. — 2004. — T.8 (Ne 1) — C. 101-107.

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

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

26. CaBuenko, M. A. BeicokoTemnepaTypHas CBEpXIIpOBOIMMOCTh: yued. mocodbue / M. A. Ca-
BUYeHKO, A. M. CaBueHnko, A. B. CredanoBuu. — M.: MI'TY um. baymana, 2002. — 836 c.: uin.

27. Xoxnosa, H. M. Uadopmanmonnsie Texnonoruu / H. M. XoxnoBa. — M.: IIpuopusnar, 2004.
-192 c.

28. Hocos, 1O. P. Onroanektponuka / FO. P. HocoB. — M.: Paauo u cBs3b, 2004. — 360 c.

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

30. bapeiOun, A. A. DIEKTPOHUKA U MUKPOIJIEKTPOHHKA. DUZNKO- TEXHOJIOTHYECKUE OCHOBBI. —
M. : dusmataut, 2006. — 387 c.

31. MarepuanoBeaenue: yuebd. ans By3oB / b. H. Ap3amacos, B. 1. Makaposa, I'. I'. MyxuH u 1
p.; [T ox o6m. pea. b. H. Ap3amacosa, I'. I'. Myxuna. — 3-e u3z., crepeorun. — M. : M3a-8o MI'TY um.
H. 3. baymana, 2002. — 411 c.

32. Epamakos, O. H. Mup snekrponuku. IlpukianHas onTosneKTpoHuKa. / O. H. Epmaxkos.
— M. : Texnocdepa, 2004. — 372 c.

33. bpannon, [I. Mup martepuanoB u T€XHOJOTHH. MUKpOCTpyKTypa MarepuanoB. Meroasl uc-
cinenoBanust U koHTposst / 1. bpanmon, V. Kamnan; Ilep. ¢ anrn. mox pen. C. JI. baxenosa. — M. :
Texnocdepa, 2004. — 384 c.

34. lonmaros, B. 1O. YapTpaaucnepcusie aiMas3pl JeTOHAIIMOHHOTO cuHTe3a. [lonyueHue, cBoil-
ctBa, npuMenenue / B. 0. lonmatos. — CII6. : U3a-Bo CIIGITIY, 2003. — 344 c.

35. bexmrreitn, @. [ToBepXHOCTH M TPpaHUIIBI pa3/ielia MOTyIPOBOIHUKOB / ®. bexuureiin, P.
OuuepnaitH — M. : Mup, 1990. — 72 c.

36. Ceiican, P. Hanonurorpadus CBUC B 3kcTpeManbHO JajbHEM BaKyyM-HOM yibTpaduoiere /
P. Ceiicsn. — Cankr-Ilerepoypr, 2002. — 417 c.

37. Makcumos, E. I'. [Ipo6inema BeICOKOTEMIIEpaTypHOU CBEPXIPOBOAUMOCTH. COBPEMEHHOE CO-
crostaue: yue6. mocobue / E. I'. MakcumoBs. — M.: 2000. —533c.

38. MunsBuackuii, M. I'. [TonynpoBoaankoBbIii kpemuuii Ha opore XXI Beka / M. I'. MunbBu-
ckuit // Matepuaisl anekrponHoi TexHUKH. — 2000. — Ne 3. — C. 4-14.



39. AceeB, A. JI. IlepciekTUBBl IPUMEHEHUSI 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 rerepocTpykryp / XK. U. Ande-
poB // ®dusnka u TeXHUKa noaynpoBogHukoB. —1998. — T. 32 (Ne 1). — C. 3-18.

41. ITy3sips A. I1., Bormaps B. C. ITarent RU 2252192 C2. MIIK CO01 B36/06.b1.15(2005).

42. Ily3sips A. I1., bonnaps B. C. ITarent RU 2258671 C2. MIIK C01B36/06.511.23(2005).

43. 1030Ba, B. A. Benenue yiabTpaaucriepcHOrO MOPOIIKa aaMasa ASTOHAIMOHHOTO CHHTE3a B
KaHaubl mopuctoro kpemuus / B. A. FO3oBa // ITucema B XKT®. — 2008. — 1. 34 (BbII.10) — C. 34-38.

44. I030Ba, B. A. MeTtoauueckue yka3aHusl 110 IPUMEHEHUIO TEXHOJIOIMU M3TOTOBJICHUS aiMas-
HBIX U aJIMa30rpaUTOBBIX MOJTMPOBOYHBIX HacT : mpenpuHT Ne 823d / B. A. FO308a, O. B. CemeHoBa,
A. A. Mutun, A. B. Yrpromos : Uactutyt ¢usuku CO PAH. — Kpacnosipck :2003. — 42 c.

45. T'otpa, 3. FO. TexHonoruss MUKpO3JIEKTPOHHBIX YCTpOicTB: cmpas. /3. FO. ['otpa — M.: Paguo
" CB3b, 1991. — 528 c.

46. 3axapos, A. A. ®U3UKO-XMMUYECKHE OCHOBBI pa3MEpHON 00pabOTKH MOIYNpPOBOIHUKOB. Me-
XaHW4Yeckas o0paboTka : yued. mocodbue / B. A. FO30Ba, A. A. 3axapos. — U3x. 2-e, nmepepald. u jom. —
Kpacnospck : KI'TY, 1997 - 216 c.

47. Ilonoxxenue 00 opranu3anuy yuyeOHoro mnporecca B Cubupckom dene-paibHOM YHUBEPCUTETE
C MCIIOJIb30BAaHUEM 3a4ETHBIX SMHHUIL (KPEAUTOB) U 0aIb-HO-PEHTHHIOBOM CHCTEMBI. -

Ilepnoanyeckas auTepaTypa U3BeCTHS BY30B. JJICKTPOHHKA.
48. I3BecTus By30B. DIEKTPOHUKA.
49. MUKpO3JIEKTPOHUKA.
50. du3nKa ¥ TEXHUKA MOTYITPOBOJHUKOB.
51. HaHOTEXHOIOTMY 1 HAHOMATEPHAIIBI.
52. HaHo- 1 MUKpOCHCTEMHAasl TEXHUKA.
53. IlepcnekTuBHbIE MaTepuabl. MUKpPOIJIEKTPOHUKA.

7.2. UHTEpHET-pecypChl
Nudopmaunonnbie pecypebl

54. AxrtyanbHble IpoOJIeMbl COBPEMEHHON 3JIEKTPOHUKH M HAaHOAIEKTpoHUKHU. Bepcus 1,0 [Dnex-
TPOHHBINA pecypc]: nekTp. yued.-meton. komiuiekc / I'. H. IllenoBanosa, B. A. KO30Ba, B. A. bapar-
koB, O. B. CemenoBa. — Dnektponnsie aaH. (127 M6). — Kpacnosipck: UTIK COVY, 2009. — (AxTyans-
HbIe TIPOOJIEMbI COBPEMEHHOM 3JIEKTPOHUKU U HaHOAIEKTpoHUKU: YMKJ[ Ne 1524/1092-2008 / pyk.
TtBOpuY. KoyektuBa I'. H. IllenoBanoBa). 1 snexTponHsiii ontudeckuii nuck (DVD). Cucrem. TpeboBa-
Hus: Intel Pentium (wnm ananmormyssld mpoueccop Apyrux npousBoauteneit) 1IT; 512 M6 onepa-
TUBHOU mamsTh; 187 MO cBOOOIHOTO MHMCKOBOTO MPOCTpaHCTBa; mpu-Box DVD; omeparmonHas cu-
crema Microsoft Windows 2000 SP4/XP SP2 /Vista (32); Adobe Reader 7,0 (vu aHaIOTHYHBIHA TTPO-
IyKT 71t utenus aitnos pdf.

55. AxrtyanbHble Ipo6JIeMbl COBPEMEHHON 3JIEKTPOHUKH M HaHOAIEKTpoHUKHU. Bepcus 1,0 [Dnex-
TPOHHBII pecypc]: yued. mporpaMma TUCHMIUIMHEL /cocT.: B. A. FO30Ba, I'. H. IllenoBanoBa. — Dinek-
TpoHHble faH. (2 MO). — KpacuHosipck:UIIK CDY, 2009. — (AxTyanbHble MPOOIEMBbl COBPEMEHHOM
AIIEKTPOHUKHU M HaHOANIEKTpoHHUKH: Y MK Ne 1524/1092-2008 / pyk. TBopu. kosutektua ['. H. [leno-
BaHOBA). | anmekTpoHHbIi ontrueckuii auck (DVD). Cuctem. TpeboBanus: Intel Pentium (unm anano-
TUYHBIA porieccop npyrux npousBoauteneit) 11T, 512 MbonepatuBnoi mamsita; 50 M6 cBoGoaHO-



ro JHUCKOBOIO MpocTpaHcTBa; mpuBojg DVD; omepamumonnas cucrema Microsoft Windows 2000
SP4/XP SP2 /Vista (32); Adobe Reader 7,0 (i aHAIOTHYHBIH TIPOIYKT A7 uTeHUs ¢aitnos pdf.

56. lllenoBanoga, I'. H. AkTyansHbIe IPOOIEMBI COBPEMEHHOMN AJIIEKTPOHUKH U HAHODJIEKTPOHUKH.
Bepcus 1,0 [DnexkTponHsIil pecypc]: anektp. kypc aekumii / I'. H. llenoBanoBa. — DieKTpoHHBIE JaH.
(6 M6). — Kpacnosipck: UIIK COY, 2009. — (AxkTyanbHbie MPOOJIEMbl COBPEMEHHOM 3JIEKTPOHUKH H
HaHodyiekTpoHuku: YMKJI Ne 1524/1092-2008 / pyk. TBopu. koyektuBa I'. H. IllenoBanosa). 1 amek-
TpoHHBII ontnyeckuid nuck (DVD). Cucrem. TpeboBanus: Intel Pentium (vim aHaOru4HbIA TpoLec-
cop npyrux npousBomuteneit) 1IT; 512 M6 onepatuBHoil mamsatu; 50 MO cBOGOJHOTO TUCKOBOTO
npoctpanctBa; npuoa DVD; onepanmonnas cucrema Microsoft Windows 2000 SP4/XP SP2 /Vista
(32); Adobe Reader 7,0 (unu aHanmoru4HbIi IPpOAYKT i uyTeHHs (aitnos pdf.

57. K030Ba, B. A. AktyanbHble TPOOIEMbI COBPEMEHHOMN 3JIEKTPOHUKH U HAHODJICKTPOHUKH. Bep-
cus 1,0 [DnekTpoHHBIN pecypc]: 3aekTp. yued. mocobue nmo KypcoBoi padore / B. A. lO30Ba, I'. H.
[llenoBanoBa. — Dnektponnsie aaH. (6 M6). — Kpacnosipck: UK CDY, 2009. — (AkTyasbHble mpo-
0JIeMbl COBPEMEHHOMN 3JEKTPOHUKHU W HaHOoAIeKTpoHHkKU: YMKJ[ Ne 1524/1092-2008 / pyk. TBOpu.
KOJIJIEKTUBA I'. H. lllenoBanoBa). 1 snextponHsbIil ontudyeckuid Auck (DVD). Cucrtem. TpeboBa-
Hus: Intel Pentium (mnm ananornyssiii npoueccop apyrux npousBoauteneit) 1I'T; 512 M6 onepa-
TuBHOU mamsTh; S0 MO cBOOOAHOTO AMCKOBOTO MPOCTPAHCTBA; Npu-Boj DVD; onepammonnas cucre-
ma Microsoft Windows 2000 SP4/XP SP2 /Vista (32); Adobe Reader 7,0 (unm aHaaOruyHbIN TPOITYKT
it ureHus Qaiinos pdf.

58. FO30Ba, B. A. AkTyanbHble TPOOIEMbI COBPEMEHHON 3JIEKTPOHUKU U HaHOAJIEKTPOHHUKH. Bep-
cust 1,0 [DnexTpoHHBI pecypc]: anekTp. nad. npaktukym / B. A. FO3oBa, I'. H. IllenoBanoBa. — Dnek-
TpoHHble faH. (4 M6). — Kpacnosipck:UIIK CDY, 2009. — (AxTyanpHble MpOOIEeMbl COBPEMEHHOU
AJIEKTPOHUKHU U HaHOAMEeKTpoHUKU: YMKJI Ne 1524/1092-2008 / pyk. TBopu. kosutektua I'. H. [eno-
BaHOBA). | anexkTpoHHbIN onTrueckuil Auck (DVD). Cucrem. tpeboBanus: Intel Pentium (unu anano-
TUYHBIN mpoueccop apyrux npousoguteneit) 1 I'T; 512 M6 oneparusHoit namstu; 50 M6 cBoOoa-
HOTO JHUCKOBOro mpocTpaHcTBa; npuBoa DVD; onepaumonnas cucrema Microsoft Windows 2000
SP4/XP SP2 /Vista (32); Adobe Reader 7,0 (vyin aHamoruuHbIN OPOIYKT A uyTeHuUs daitnos pdf.

59. AkTyasbHbIe TPOOJIEMBI COBPEMEHHOM 3JIEKTPOHUKH U HAaHOIJIEKTPOHUKHU. baHK TeCTOBBIX 3a-
nanuid. Bepcus 1,0 [DnexTpoHHBI pecypc]: KOHTposbHO-U3MepuTenbHble MaTepuainsl / I'. H. Illeno-
BaHOBa, B. A. bapamkos, O. B. CemenoBa. — OnektponHnsie qaH. (44 M6). — Kpacuosipck : UTIK COVY,
2009. — (AxryanbHble TPOOJIEMBbI COBPEMEHHOM HJIEKTPOHMKM M HaHOIEeKTpoHUKH: YMKJ[ Ne
1524/1092-2008/ pyk. tBopu. kosutektuBa . H. IlleoBaHoBa). 1 37IeKTPOHHBINA ONTHYECKUIN IUCK
(DVD). Cucrem. tpeboBanus: Intel Pentium (nau aHamorudssiit mporeccop APYyTrUx MPOU3BOIUTEINIEH )
1 I'Tm; 512 M6 oneparuBHoiil mamsite; 104 M6 cB0oO6OHOTO TMCKOBOTO MPOCTpaHCTBa; puBog DVD;
onepanuonnas cucrema Microsoft Windows 2000 SP4/XP SP2 /Vista (32); Adobe Reader 7,0 (wiu
AQHAJIOTUYHBIA POAYKT JUIst yTeHus ¢aitnos pdf.

60. AKTyasbHbIe TPOOJIEMBI COBPEMEHHOM AJIEKTPOHUKU U HAaHOAIEKTpOHUKH. Bepcus 1,0 [Dnek-
TPOHHBIN pecypc] : METOA. yKazaHus 1o camoct. padore /coct. B. A. FO30Ba. — DnexTpoHHbIe AaH. (2
M©6). — Kpacnosipck : UIIK CDY, 2009. — (AkTyanbHble MPOOJIEMbl COBPEMEHHON 3JIEKTPOHUKH U
HaHodNeKTpoHUKH: Y MK/ Ne 1524/1092-2008 / pyk. TBopu. kosekTuBa ['. H. IllenoBanoBa). 1 anek-
TpoHHbIN ontuyeckuit nuck (DVD). Cucrem. TpeboBanus: Intel Pentium (win ananornyssliii npouec-
cop npyrux npomsBoguteneir) 1IT; 512 M6 oneparuBHo#t namsatu; S0 MO cBOOOIHOTO THCKOBOTO
npoctpancTBa; npuBoa DVD; onepannonnas cucrema Microsoft Windows 2000 SP4/XP SP2 /Vista
(32); Adobe Reader 7,0 (unmm aHamOTHYHBINA POAYKT JJIst uTeHUS (aiiinos pdf.

61. AKTyasbHbIe TPOOJIEMBI COBPEMEHHOM AJIEKTPOHUKH U HAaHOAJIEKTPOoHHUKH. Bepcus 1,0 [Dnek-
TPOHHBII pecypc]| : METOJ. yKa3zaHHs IO opraHusam.—meron. pabore / coct. B. A. IO30Ba. — Dnek-



TpoHHbIe AaH. (4 M0). — Kpacnosipck: UIIK CDY, 2009. — (AxTyansHble TMpoOIEeMbl COBPEMEHHOM
AIIEKTPOHUKHU M HAaHOANIEKTpOoHHUKU: YMKJI No 1524/1092-2008 / pyk. TBopu. kosutektua ['. H. [leno-
BaHOBA). 1 anmekTpoHHbIN ontuueckuii quck (DVD). Cuctem. TpeboBanus: Intel Pentium (unum anano-
TUYHBIA TIporieccop npyrux npousBoauteneit) 1 I'T'm; 512 M6 onepatuBHoi#t mamsatu; SO0 M6 cBo6o -
HOTO JHMCKOBOTO MpOCTpaHcTBa; mpuoja DVD; omepanmonnas cuctema Microsoft Windows 2000
SP4/XP SP2 /Vista (32); Adobe Reader 7,0 (vu aHaIOTHYHBIH TIPOAYKT A5 uTeHHs (aiiinos pdf.

62. YHuunpoBaHHas cUCTeMa KOMIIBIOTEPHOM MPoBEepKHU 3HaHui TectupoBanuem UniTest Bep-
cun3.0.0. : pykoBoacTBO monbs3oBarens / A. H. lIaunepos, b. M. bunyc. — Kpacnosipck, 2008.

63. Llenosanosa, I'. H. CoBpemeHHbIE TPOOIEMBbI 3JICKTPOHUKH : KPEMHHMEBAs AJIEKTPOHHUKA
[DnekTpoHHEIH pecypce]: anekTpoH. yued. mocodue / I'. H. IllenoBanoBa. — DnekTpoH. nad. — KpacHo-
sapck: KI'TVY, 2006. — Pexxum moctyna: http://lib.krgtu.ru/pocobia.php?section=shelovanova — 3ari. c
JKpaHa.

64. F0O30Ba, B. A. Marepuaiibl u 31€MEHThI JIeKTPOHHOM TeXHUKH. OOpaboTKa JUIIEKTPUIECKUX
MOJIJIOKEK MUKPOIJIEKTPOHUKHU C UCIOJIB30BaHUEM JIETOHAIIMOHHBIX HAHOAIMA30B [DJIEKTPOHHBIN pe-
cypc]: anekTpoH. yueb. mocobue / B. A. FO30Ba, O. B. CemenoBa. — DnektpoH. gaH. — KpacHosipek :
KI'TVY, 2005. — Pexxum moctyma: http://lib.krgtu.ru/pocobia.php?section=yuzova — 3ari. ¢ 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. IlporpammHoe oGecnieueHue
1. Onepanuonnas cucrema Microsoft Windows XP Professional.
2. Taket nmpuknamabix nporpamm Microsoft Office 2003 Professional.
3. [IporpammubIi poyKT « AHTHBHPYC Kacmepckoroy.
4. Ilporpammusiii mpoaykT FineReader 7.0 Professional Edition.
5. Ilporpammuslit npoxykt MATLAB 6.
Tab6muua 10.1
IMepeuens UHGOPMAIIMOHHBIX TEXHOJIOTHA, HCMOJIb3yEeMBIX NPH OCYIIECTBIEHHU 00pa3oBa-

TCJIBHOI'0 nMpouecca mo TMCHUIIIMHE

HasBanue orneapHOM Ilepeuenp npumensie- | Llenb npuMeHeHus [Iepeuenn
TEeMBI TUCIUILINHEI Mo UUT nnm ee ua- KOMIETEHIIUN
(IpaKTHUYECKOTO 3aHs- cTel

TUS WU 1a00paTOPHOA
paboTHI), B KOTOPOU
ucnonub3zyercsa UT

WccnenoBanus ontude- | ABTOMaTU3UPOBaHHBIM | u3yueHue mnpoueccos, | [1K-1, [TK-4
CKUX CBOMCTB MaTepHa- | JJaOOpaTOPHBIN CTEH I | MPOTEKAIOIUX B MPO-

JIOB DJICKTPOHHOM TeX- BOJHHKAX B JJICKTPH-
HUKU U TTapaMeTPOB YECKOM I10JI€;

OTITORJICKTPOHHBIX MPH- — UCCIIEJIOBAaHHE  OC-
6opoB HOBHBIX CBOMCTB

IIPpOBOAHUKOB 1o



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

TEMIIEpaTypHbIM  3a-
BHCUMOCTSM  IIPOBO-
JUMOCTH.

7.4. MaTepuajbHO-TeXHHYECKOe o0ecneuyeHue
IlepeyeHb HATVISIAHBIX M APYTUX MOCOOMI, METOAMYECKHUX YKA3AHUI U MATEPHAJIOB K TeX-

HUYeCKHM CpeIcTBaM 00y4YeHHUs

[lenoBanoBa, I'. H. AkTyanbHbie IpoOIeMbl 3JIEKTPOHUKHA U HaHOZJICKTPOHUKH. [Ipe3enTanuon-
Hbele Marepuansl. Bepcus 1,0 [Onekrponnsiii pecype]: HarnsgHoe nocodue / I'. H. IllenoBanoBa. —
Onexrponnbie naH. (16 M06). — Kpacuosipck: UITK CDY, 2009. — (AkTyanbHbIe poOIeMbl COBPEMEH-
HOMW AJIEKTPOHHUKHU M HaHOANEeKTpoHUKH: YMK/] Ne 1524/1092-2008 / pyk. tBopu. Komnekrtusa I'. H.
[llemoBanoBa). 1 anekTponnblid ontudeckuit guck (DVD). Cuctem. tpebopanus: Intel Pentium (umu
AQHAJIOTMYHBINA Tporieccop apyrux mpousBoguteneit) 1 I'T'u; 512 MO oneparuBHoi namsita; 16 M6
CBOOOJHOTO JMCKOBOTO IMpocTpaHcTBa; npuBoa DVD; omepanuonnas cuctema Microsoft Windows
2000 SP4/XP SP2 / Vista (32); Adobe Reader 7,0 (unu aHanoOru4HbIi NpOAYKT Ui YTeHHS (ailioB
pdf.

WHTEepakTHBHBIE TEXHUYECKHE CPENCTBA OOyUeHUs: MPAaKTHYECKOe PYKOBOACTBO / cocT. : A. I.
Cyxkosarsrid, K. H. 3axapsun, A. B. Kazanues, A. B. Capadanos. — Kpacunosipck : UTIK COV, 2009. —
84 c.

Crangapt opranmzanuu CTO COY 7.2.04-2007. DnexTpoHHBIE 00pa3oBaTelbHbIE PeCypChl Ha
0a3e rUMEepTEeKCTOBBIX TEXHOJOTHI CO BCTPOEHHOW CHCTEMOl KOMIBIOTEPHOU MPOBEPKU 3HAHUN Te-
ctupoBanueM. TpeboBaHusl K CTPYyKType, opranuzanuu u uarepdeiicy /paszp.: K. H. 3axapsun, A. B.
Capadanos, A. I'. CykoBartslil u ap. — Kpacnosipck: Cu6. ¢eanep. yH-T, 2007. YTBepKIeH U BBEICH B
nercteue npuka3zom pekropa COY Ne 659 ot 15. 11. 2007.

Hepeqeﬂb TEXHHYECCKUX CPEACTB, UCIIOJB3YEMBIX IIPU OCYIIECCTBJICHUHN 06p330BaTe.]'lLHOFO
npouecca mo IMCuuIJInHe

Hymepanusa
No ymepan
/ [TepeueHb 0OCHOBHOT'O 000PYyAOBaHUS pasaenoB/Tem
/o
MUCIUILIAHBI
HccnenoBanue moxynpoBOAHUKOBBIX MaTEPHAIIOB
1 11,12
ABTOMAaTU3WPOBAHHBIN JTAOOPATOPHBIN CTEH]T
2 JUIST ICCJIEIOBAHUSI ONITUYECKUX CBOMCTB MaTE€PUAJIOB dJIEK- 1.3,2.1,2.3
TPOHHOM TEXHHUKH U MTAPAMETPOB OINTOIICKTPOHHBIX TPHOOPOB
3 HccnenoBanue cBOWCTB MOTYPOBOIHUKOB METOJIOM BOJIBT- 92
(bapaaHbIX XapaKTEPUCTUK '
HccnenoBanue cBOWCTB MOMYPOBOIHUKOB MeTOI0M A dekTa
4 2.4
Xomnaa




Pabouas nporpamma quctumuinabl « CoBpeMeHHbIe TPo0IeMbl HAYKU U MTPOU3BOJICTBAY» COCTaBJIe-
Ha B coorBercTBHH ¢ TpeboBanusimMu ®I'OC BO mo nampasnenuto moarotoBku 03.04.02 Pwusuka,
YTBEPKJICHHOTO MpHKa3oM MuHucrepcTBa oOpazoBanusi 1 Hayku Poccuiickoit deneparun ot « 07 »
asrycra 2020 r. Ne 914.

[Iporpammy cocraBmi: 1.b-M..H., mpodeccop kadenpol «Pusnkay Marue A.X.

[Tporpamma oo06peHa Ha 3acenanuu kadenpbl « PDU3UKa»
ITporoxoin Ne 10 ot «20» urons 2022 roxa

ITporpamma oo6peHa YueOHO-METOAMUECKUM COBETOM (PU3UKO-MAaTEMAaTHYECKOTO (paKkyIbTeTa
[Tporoxoin Ne 10 ot «22» urons 2022 roxa
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