MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroropku/crnenuaibHocTh: 11.03.04 D1eKTpoOHHKA N HAHOIIEKTPOHUKA
HaumeHoBaHune o6pa3oBaTejbHOI mporpaMMbl: MHKPO03JIEKTPOHHKA M TBEPAOTEJIbHAS 3JIeKTPOHHKA
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
BBEJAEHHUE B CIIEHUAJIBHOCTb

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

2 cemecTp - 64 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

2 cemectp - 115,7 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
Pedepar

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

2 cemectp - 0,3 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Heab ocBoeHHs TUCHUIIMHBI. 3HAKOMCTBO ¢ Tpodrisimu oOydenust o Hampasiennto 11.03.04
DJEKTPOHUKA U HAHOZJIEKTPOHUKA U OCOOCHHOCTAMH OyayIeit mpodeccuoHanbHOM NesITeIbHOCTH. .
3agayu AUCHMILINHBI

dopmupyembie y 00ydaronierocsi KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTEeHIHI !

Kon n HanmeHoBaHue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s
KOMIIeTeHMH HHAUKATOPA 1O0CTHKEHMSI
KOMIETEeHINHU

OIIK-1 Cnocoben N-lonk-1 Bmaneer 3HaTh:
UCIIOJIb30BATh TIOJIOKEHUS, | (yHIaMEHTAILHBIMH 3aKOHAMH | ~ OcOOEHHOCTH TEXHOJIOTHH TIOTyYEHHUs]
3aKOHBI 1 METOAbI MIPUPOIBI U OCHOBHbBIE HAaHOPAa3MCPHBIX 3JICMCHTOB IIPU
€CTECTBEHHBIX HAYK U (usnyeckue u MPOU3BOJACTBE NOIYIIPOBOJHUKOBBIX
MaTEMATUKU IS PELEeHUs MaTEMATUYECKUE 3aKOHBI M3/ICIHI.
3a/1a4 UHKEHEPHOU - CoBpeMeHHbIE TPOOIIEMbI
EeATENbHOCTH SHEProcOEPEKEHUS U YMEHBIIIEHUS 3aTpaT

B 00J1aCTH OCBELICHUSL.;

- [Togxonp! 1 ocobeHHOCTH
NPOEKTUPOBAHUS TUCKPETHBIX
IIOJIYTIPOBOIHUKOBBIX ITPUOOPOB U
MHTETrPAJIbHBIX CXEM.;

- OcoOeHHOCTH pacueTa HapaMeTpoB
ANIEKTPOHHBIX CHCTEM U YCTPOICTB,
MPUMCHACMBIX B IIPOMBIINIJICHHOCTH.
- OcoOeHHOCTH IPUMEHEHHUS
(GyHIaMEHTaJIbHBIX 3aKOHOB IIPUPOJIbI IPU
BbIOOpE JTa3ePHBIX UCTOUHUKOB
W3ITYYEHUSI..

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHambHOM 00pa3oBaTeIbHOM MporpaMme
MuUKpo3IeKTpOHUKAa U TBEpAOTeNbHas snekTpoHuka (mamee — OIIOII), HampaBneHUs MOATOTOBKH
11.03.04 DnekTpoHMKAa M HAHOMJIEKTPOHMKA, YPOBEHb OOpa30BaHUS: BbICIIeE OOpa3OBaHHUE -
OakanaBpuar.

bazupyercs Ha ypoBHE cpeaHero o01iero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznenbl/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8 s O | Jlex | JIab | IIp — - VKK | TK 1A CeMECTDE aTTecTaluu
M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MHUKpPO3IEKTPOHHKA 34 2 12 - - - - - - - 22 - Ilodzomogka pechepama: B pamkax
TBEpIOTEIbHAS pedepaTHBHO YacTH CTYACHTY HEOOXO UM
JJIEKTPOHUKA MPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB I10
11 OO61u1ue cBeieHUs 0 7 2 - - - - - - - 5 - BBIOpaHHOI TeMe U MOJTrOTOBUTH pedepar B
MOJYIPOBOTHUKAX COOTBETCTBHH C TPEOOBAHUAMHU K O(OPMIICHHIO.
1.2 Cospemennasie KMOIT 7 2 - - - - - - - 5 - B kauectBe TeM pedepara cTyneHTy
TPaH3UCTOPHI IS NpeyIararoTcs CIeIyIONe BapuanThL: 1.
JIOTHYECKUX CXEM [TorynpOBOJHUKOBBIE COTHEYHBIC JIEMEHTHI. 2.
13 OcHoBHbIe (pabpuky U 6 2 - - - - - - - 4 - Pa3HOBHIHOCTH MOTyNIPOBOIHUKOBBIX AHOA0B
3aBOJIBI 110 (ctabmmutpoH). [IpuHIMT pabOTHI, yCTPOICTBO
NPOU3BOJICTBY npubOpoOB, 0ONACTH NPUMEHEHHS. 3.
HOJTYTIPOBOJHUKOBON Pa3sHOBHIHOCTH MOTYIIPOBOJHUKOBBIX
9JIEKTPOHUKH B Poccun pUOOPOB C ONTHYECKUM KaHAJIOM CBSI3H
14 [MomynpoBogHUKOBEIE 7 3 - - - - - - - 4 - (omrromapa, onrropene). [Ipuniun paboTsl,
M3BMC (Muxpo- YCTPOHCTBO MPUOOPOB, 00JIaCTH MPUMEHEHUS.
DnexkTpoMexaHnuecKue 4. Crabunurpon. [Tpunanumn padoTsl,
Cucremsl) YCTPOUCTBO, 00JaCTH MPUMEHEHHUS. 5.
1.5 OCHOBHBIE JTAIbI 7 3 - - - - - - - 4 - BunossipHeIil TPAH3UCTOP € U30IUPOBAHHBIM
HPOEKTUPOBAHHU 3arBopoM (IGBT). [IpuHImm paboTsl,

HMHTErpaJIbHbIX CXEM

YCTPOUCTBO MPUOOPOB, 0OIACTH IIPUMECHEHUS.
6. [TonmynpoBoiHUKOBEIE coeanHenus [V
rpymisl (Si, Ge, C). OCHOBHEIE CBOICTBA,
oOxactu npuMeHeHus. 7. [1oynpoBOAHUKOBBIC
3JIEMEHTHI MaMATU. 8. PazHoBUAHOCTH
MOJIYIPOBOTHUKOBBIX JTUOJOB (TYHHEIbHBIN
nuon). IlpuHnmmn paGoTsl, yCTPOMCTBO
pubOpoB, 06IaCTH IPUMEHEHHS. 9.
[TorynpoBOTHUKOBEIE NATYMKU XOJIIa.
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[TpuHIMI paboThI, yCTPOWCTBO MPUOOPOB,
obnactu npumenenus. 10. PasnoBuanocTH
MOJIYIIPOBOIHUKOBBIX AUOIOB (BapHKall).
[punmun paboTel, ycTpoiicTBO MPHOOPOB,
obmactu npuMeHeHus. 11. PasHoBuIHOCTH
MOJTYTIPOBOJHUKOBBIX ANOIOB (JTABUHHO-
nposieTHoIH 1uox). IlpuHmmm paboTsl,
YCTPOUCTBO MPUOOPOB, 00JIACTH IPUMEHEHUS.
12. KoHCTpYKIHS CBETOM3IYIaTEIIEHOTO
3JIEMEHTA, IPUMEHSAEMOI0 B CBETOAUOIHBIX
namnax Filament. 13. [TonynpoBogHUKOBEIE
coenunenus tTuna A3BS (GaP, GaAs, InSb, u
T.11.). OCHOBHBIE CBOWCTBA, 00JIaCTH
npumMeHenus. 14. [loaynpoBoJHUKOBEIE
coenunenus tuna A2B6 (CdSe, CdTe, ZnSe,
ZnTe u 1.11.). OCHOBHBIEC CBOMCTBA, 00JIACTH
npuMeHeHus. 15. PazHoBUAHOCTH
MOJTYTIPOBOJHUKOBBIX An00B (auox LloTTkm).
[MpuHnmn paboTel, yCTPOWCTBO MPHOOPOB,
obmactu npumeHeHns. 16. MIII-Tpan3ucrop co
BCTPOEHHBIM M MHIyIIIPOBAHHBIM KaHATaMH.
17. BelpamuBaHue KPUCTAIJIOB METOAOM
BEPTUKAIBHO HANIPABICHHOW KPUCTAIIH3AINN
(Metoxa Yoxpanbckoro) 18. [Tpudop ¢
3apsioBoii ces3bto (CCD / T13C). YcerpoiicTso,
npuHIHN aeicTBus. 19. Unaexcer
BeTornepeaayn ceeToauoaubix gamn (CRI,
CQS, TM-30-15). 20. Jloru4eckue 371eMEHTbI
Ha OunomsipHbIX Tpanzuctopax (TTJI-moruka).
21. DrreKkTpoBaKyyMHEIE TPHOOPHI (J1amIia
Oerymruii BorHbl). [TpuHIMT paboTeL, 00MacTH
npuMeHeHus. 22. Pa3HOBUAHOCTH
MOJIYIPOBOTHUKOBBIX TUOJO0B (Iuo/bl ["aHHa).
[Tpunmun paboTel, ycTpoiicTBO MPHOOPOB,
obmactu npumenerus. 23. Kapresrit
re"epatop. [IpuHIMn paboTel, obmacTu
npuMeHeHns. 24. Jlorndeckue 3JeMeHTH Ha
MUII-tpamsucropax (KMOII-noruka). 25.
Pa3zHOBMTHOCTH ONTHYECKUX
TIOJIYTIPOBOTHUKOBBIX IIPHOOPOB (CBETOIMON).
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[TpuHIMI paboThI, yCTPOWCTBO MPUOOPOB,
obnactu npumenenus. 26. Tupucrop. [TpuHnun
paboThI, yCTPOHCTBO, 00JaCTH PUMEHEHUS. 27.
Pa3HOBHIIHOCTH ONTHYECKUX
MTOJTYTIPOBOTHIUKOBEIX IPHOOPOB (poToamorn).
[punmun paboTel, ycTpoiicTBO MPHOOPOB,
obmactu npumereHws. 28. [laccuBHbIe
3JIEMEHTHI B OTYTIPOBOJHUKOBBIX
MHKpocxeMax. Pe3anucTopsl, KOHICHCATOPHI.
H3yuenue mamepuanoe 1umepamyprobix
UCIMOYHUKOG:

[5], c. 60-80
[6], c. 20-50

2 IIpomslmnenHas 31 12 19
JJIEKTPOHUKA
2.1 KommnonenTHas 6a3a 11 4 7
CUWJIOBOM 2JICKTPOHUKH
2.2 | Bungsl npeoOpazoBaHuii 10 4 6
3JIEKTPUYECKOI
SHEPrUH
2.3 TenneHumy pa3BUTUSA 10 4 6

CHJIOBOM QJICKTPOHUKHN

Iloozomogxka pedhepama: CtyneHry
HEO0OXO0/IMMO IPOBECTH 0030p JIUTEPATYPHBIX
WCTOYHHKOB 10 BEIOpPAaHHOW TeMe U
MOATOTOBUTH peepaT B COOTBETCTBUH C
TpeboBaHMAIMH K 0(opMIIeHHUIO. B kauecTBe Tem
CTYZEHTY IIPEAJIararoTCsl CICAYIOIIHIE
BapuaHTsl: 1. [[poMbINUICHHAS IEKTPOHUKA.
OCHOBHBIE HaNpaBJICHHUS M 00J1aCTH
IIPUMEHEHHS B COBPEMEHHOM MHpe. 2.
IIpomsblinieHHas aneKkTpoHuka. IlepcnekruBHast
KOMITOHEHTHas 0a3a u Marepuainsl. 3. CuoBas
anekTpoHuka. Obnactu npumeHeHus. Ponp B
INEKTPOTEXHMUECKUX CHCTEMaX M KOMIUIEKCaX.
4. CunoBas dJIeKTpOoHUKa. DHEprodhHeKTHBHbBIC
TEXHOJIOTUH 1 HOBEHIINE KOHIEIINH Pa3BUTHS
npeoOpa3oBaTebHON TEXHHUKH. 5.
Perynupyemoe npeoOpa3oBaHue 37I€KTPUIECKON
sHeprur. OyHKIMK 1 BUABI TPe0Opa30BaHMS.
OcHoBHBIE 337a4l. 6. DHEpreTudeckas
JIEKTPOHUKA Ha PEIBCOBOM TPAHCIIOPTE.
CoBpeMenHble pemieHns. HanpasieHus
pa3BUTHA. 7. DHepreTudeckas 3JIeKTPOHHUKA B
sHeprocucremMax crpanbsl. CoBpeMeHHOe
cocrostHre B Poccun u Mupe: aHanmm3 U
cpaBHeHue. 8. Pa3BuTHe 21eMeHTHOM 0a3bl
MIPOMBINIJICHHON 2JIEKTPOHUKH: HOBBIE
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MaTepualibl, TEXHOJIOTUH, TIOJAXO/bI K
MUHHaTIOpU3anuu. 9. Cuctemsl
CXEMOTEXHUYECKOT'0 MOJICITUPOBAHUS U
MIPOECKTUPOBAHMS B CUIIOBOH JIEKTPOHHKE.
BcrpoeHHbIe MaTeMaTHYECKHE MOJIEIH U
MakpoMoenu KoMmoHeHToB. 10. CunoBas u
nHpOpPMaNOHHAs 3JIeKTpoHNKa. CpaBHEHHE,
OCHOBHBIE (DYHKIINH, B3aIMOCBS3b.
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[1], c. 50-80

JlazepHas u ontuyeckas
U3MEpUTCIIbHAA
JNEKTPOHHUKA

36

12

24

3.1

IIpumeHeHue onTHKO-
3JIEKTPOHHBIX U
JIa3€PHBIX KOMILUIEKCOB

18

12

3.2

[MpuHnmn padoTs!
npuOOPOB J1a3epHOH U
ONTHYECKOH
MU3MEPUTENIbHOMN
IIEKTPOHHUKH

18

12

Ilodzomoeka pepepama: B pamkax
pedepaTHBHOI YacTH CTYJCHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpaHHOI TeMe U MOJITrOTOBUTH pedepar B
COOTBETCTBHH C TPEOOBAHUAMHU K O(OPMIICHUIO.
B kauectBe Tem pedepara cTyneHTy
MIPEAIararoTCsl CIEAYIONIE BapUaHThI: 1.
Jlazepsl: HCTOPHSI BOSHUKHOBEHHS U IIPUHIIAT
pabotsl 2. [IpuMeHeHne 1a3epoB B MEIUIIHHE 3.
[Tpumenenne na3epoB B IPOMBIIUICHHOCTH 4.
Jlazepnas mutorpadus 5. Victopus pa3Burus
rojorpaduu 6. Biusaue abeppanuii Ha
Ka4yecTBO n306pakeHuit 7. CoBpeMeHHbIe
Teneckomnsl 8. MicTopust pa3sBUTHS MUKPOCKOITUHT
9. Uctopwus pa3Butus onToBojokHa 10.
[IpumeHeHne ONTUYECKUX BOTHOBOOB 11.

Y CcTpoHCTBO BOTOKOHHO-ONTHYECKUX JIMHUN
cBs3u (BOJIC) 12. ®oronnoab! u
¢doropesuctopsr 13. TIC3 u KMOII matpuisr
14. TennoBble IPUEMHUKH U3JTyueHus 15.
®dotosnekrponHsle ymMmHOxuTenm (GPIY) 16.
CoBpeMeHHbIe 00J1acTH ITPUMEHEHHs LIU(PPOBOI
00paboTku nzoopaxenuii 17. [{udposoe
npenacraBieHue n3oopaxeHus. O630p METOI0B
ynyumenus 18. Pacno3HaBanne 00beKTOB Ha
nupoBeIX H300pakeHusx. 19. Ionspusarus
cBeTa U ee coBpeMeHHoe npuMeHeHue. 20. Cret
B aHU30TpONHOM cpene. 21. U3mepenue
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CKOpPOCTHU MOTOB >KUIKOCTEH U ra30B C
MOMOIIBIO J1a3epoB 22. MccnenoBanue
atMmocdepsl ¢ ucnonszopanuem JINJIAPos. 23.
W3mepuTensHble CHCTEMBI HA OCHOBE SIBICHHS
pedpakumu nazepHoro iyda. 24. [Ipumenenue
JIa3epHBIX 1aJTbHOMEPOB B HAYKE U TEXHUKE. 25.
JlazepHBIif THHIIET: PHHINT pabOTHI U 00IACTH
npuMeHeHus. 26. JlazepHas cuekTpockonus. 27.
Pous mazepHoit nHTEpHEPOMETPHUN B OTKPHITHA
IpaBUTALIMOHHBIX BOJH. 28. M3Mepenne
JIMHEHHBIX U YTIIOBBIX IIEPEMELICHUN C
MTOMOIIIIO JIA3ePHBIX UHTEPPEPOMETPOB. 29.
[IpuMeHeHME Ta3epHBIX HHTEP()EPOMETPOB B
aspoauHamuke. 30. CucTeMbl HAaBUTAIIMH Ha
OCHOBE JIa3ePHBIX THPOCKOIIOB.

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[3],c. 15-42
4 CBeToTeXHUKA 1 38 12 26 Iloozomoexa pegdhepama: B pamkax
MCTOYHHKH CBETa pedepaTHBHON YacTH CTYACHTY HEOOXOAUM
4.1 | VcToYHHKH CBeTa M UX 12 3 9 IIPOBECTH 0030p JINTEPATYPHBIX HCTOYHUKOB I10
0COOCHHOCTH BBIOpaHHO TeMe, KOMIUIEKCHO OCBETUTh
4.2 OcHoBHBIE chepsl 12 3 9 BOTIPOC B COOTBETCTBHH C TeMoH pedepara,
JIeATEILHOCTH B MOJrOTOBUTH NPE3SHTAIMIO JUIS BBICTYILICHUS
CBETOTEXHUYECKOI1 0 pe3yJbTaTaM paboThl HA CEMUHAPCKOM
0Tpaciu 3aHsATHH. B KauecTBe TeM pedepara cTyneHTy
4.3 ITporpammusie 7 3 4 MIPeJIaraloTCs CIeyIONNe BApHAHTHI:
cpeacTBa 1t H3yuenue mamepuanog 1umepamypnbix
MIPOEKTUPOBAHUS U UCIOYHUKOB:
nTu3aiiHa [2], c. 5-52
OCBETUTEIILHBIX
YCTaHOBOK
4.4 CoBpeMmeHHEBIE 7 3 4
TEHJCHLIUH B
CBETOTEXHHKE
5 HanotexHojorus B 40.7 16 24.7 Tloozomosxa Kk meKkywemy KOHmpo.iio:
JJICKTPOHHKE IToBTOpEHNE MaTepuaa Mo pasziaery
51 OO1mure cBeIeHus O 10.7 4 6.7 "HanoTexHonorus B 3JIeKTpOHUKE"

POCTE KPUCTAJIJIOB AJIsd

CamocmosamenbHoe uzyuenue




MIOJTYTIPOBOTHUKOBOM
INEKTPOHUKHI

5.2

OCHOBHEIE
TEXHOJIOTHYECKUE
MPOLIECCHI U ATAITBI
MPOU3BOJICTBA
MOJTYTIPOBOJHUKOBBIX
puOOpOB

14

5.3

CraTuCcTHYECKHE
Meronb! YpaBneHus
IIpousBoacTBoM

16

10

meopemuueckozo manepuana: N3ydenne
JIOTIOJIHUTENBHOTO MaTepuaa 1o pasjery
"HaHnoTexHONOTHS B 3JIEKTPOHUKE"
Iloozomoeka peghepama: 3ananve CBSI3aHO C
YTIyOJICHHBIM H3YYE€HHEM Pa3/IeiioB
JTUCTIATUIAHBI U CAMOCTOSITETBHBIM TTOUCKOM
MaTEepHAJIOB ISl PACKPBITHSA TEMBI TOKJIA/A.
Marepwuaibsl BHIIOTHEHHONW paOOTHI
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacriedyaTaHHbIX PE3EHTAHOHHBIX
caiiioB. B kadecTBe T€M NOKIAN0B CTYIEHTaM
MIpeIaraloTCs CIeyIoIue BApHAHTHI:
Iloozomogka pedhepama: B pamkax
pedepaTHBHOI YacTH CTYJCHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MTOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
0 pe3yibTaTaM padOTHl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIpeUIaraloTcs CIeAYIOINe BApHAHTE: B
pamKax pedepaTHBHOM YaCTH CTYACHTY
HE0OXO0IUM MPOBECTH 0030p JIUTEPATYPHBIX
HCTOYHHKOB I10 BEIOPAaHHOW TeMe U
MOJITOTOBUTH pedepaT B COOTBETCTBUH C
TpeboBaHUAMU K 0opMIIeHHIO. B KauecTBe Tem
pedepaTa CTYICHTY IPEJIaratoTCs CIeIYIOIINE
BapuaHTHL: 1. MeToIpI BRIpaIIUBaHHS
MOHOKPHCTAIUIOB KpeMHUS 2. MOHOKPHCTAILIBI
U 3JIEMEHTHI CTPYKTYPHOU KpucTamorpadun 3.
[IpuMeHeHHE TEKTPOHHBIX CPEICTB KOHTPOIIS
[IpY BbIPALIMBAaHUN MOHOKPHUCTAJIJIOB KPEMHUS
4. MeToab! BEIpAIIMBAaHUSI MOHOKPHCTAIIIIOB
cangupoB 5. MeTo bl BRIpaIIUBaHUs
MOHOKPHUCTAJIOB pyOUHOB 6. MeTobl
BBIPAIIMBAHI MOHOKPHCTAJIJIOB KapOuia
kpemuns (SiC) 7. BeipamuBanue
MOHOKPHCTAJUIOB canupa i U3rOTOBICHUS
ONTUYECKUX KOMIIOHEHTOB U MOJJI0XKEK 8.
MeTo/1bl BEIpAIIMBAaHUSI MOHOKPUCTAJIIOB
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AITIOMOUTTPUEBBIX IPaHaTOB 9. MeTo bl
BBIPAIIBAaHHsI MOHOKPHUCTAIITIOB
JKEJIC30UTTPUEBBIX U I'aJIOJIMHUN TalTUEBBIX
rpaHaToB U3 paciuiaBo 10. Posb anekTpoHHOrO
000pyIOBaHUSI IPU YIPABICHUH IIpoLecca
BBICOKOTEMIIEPATYyPHOTO POCTa
MOHOKpHUcTayIoB 11. Ponb 31ekTpoHHOTO
000pyIOBaHUsI IPU YIPABICHUH IIpoLecca
BBICOKOTEMIIEPATYpPHOTO pPOCTa
MOHOKpHUCTAILIOB 12. MeTonbl JernpoBaHus
kpemHHUS 13. BeIpamuBanue MOHOKPUCTAIIIIOB
Metoja bpumxmena-Ctokbaprepa. 14.
WuTepnpeTanus NOBEACHUS TEXHOIOTHIECKOTO
MOBEJICHUS C IIOMOIIBIO KOHTPOJIBHBIX KapT
Iyxapra. 15. TUIBl KOHTPOJIBHBIX KapT
[yxapra 1 UX IpUMEHEHHE AT yTIPABICHUS
TEXHOJIOTHYECKIMHU TTporieccamu. 16.
Bb1600po4HBIi KOHTPOJIB IPH POU3BOJICTBE
W3JIEIUI 371EKTPOHHOU TEXHUKH. 17.
HUcnone3oBanue metoga Mounte-Kapio st
MOJIETIMPOBAHMS IPOU3BOACTBCHHBIX MPOLIECCOB
18. Busyanu3zaius — MHCTpyMEHT 00pabOTKH
mauaelx 19. [ToHsTHE «TEXHOJIOrNYECKas» WIH
«TOTIOJIOTHYECKas HOpMay» B
MHUKpPORJIEKTpOHUKE. IIyTH yMeHbIIeHns
TOTIOJIOTHYECKOI HOPMBI. DJIEKTPOHHO-ITyYeBast
U PEHTI€HOBCKast IUTOrpaduu: OCHOBHBIE
XapaKTEePUCTUKHU KaXJI0TO METO/a,
IpeuMyliecTBa u HepocTaTku. 20.
MaranTope3ncTuBHas orepaTuBHast HaMsATh
(MRAM). INpenmyrnecTBa u HeTOCTATKH. 21.
MarHuTHble MaTepHUalbl, IPUMEHIEMBIE B
pannoaexkTponuke. CTpoeHHne U CBOHCTBa
MarHUTHBIX MaTtepuaioB. 22. TexHonorus
CHHTE3a MOJMKPUCTAIUINIECKUX MarHATHBIX
MaTepHaJIOB, KPUCTAIJIOB U IJICHOK 23.
MarHuTHas aHU30TPONHS M KPUCTAIUTHIECKast
CTPYKTYpa MarHUTHBIX MaTepuaioB. [Ipupona
MarHuTHo# anusorponuu. 24. Ilpumenenue
(eppUTOBBIX MArHUTHBIX MAaTEPHAJIOB.
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JluanekTpudeckue cBoiicTBa (eppuToB. 25.
O06acTi NPUMEHEHHUS CBEPXITPOBOJHUKOBBIX
MarepuaioB 26. JneMeHThl (U3NKU U TEOPHH
cBepxmnpoBoauMocty 27. HuskoremmnepatypHas
CBEPXIPOBOANMOCTE 28.
BeicokoTeMnepaTypHasi CBEpXIIPOBOAUMOCTD
29. IToTepu SHeprun B cBepXIpoBogHUKax 30.
MexaHu3M IPOBOIUMOCTH B CBEPXIPOBOAAIINX
crpykrypax 31. [loBeneHue cBepXnpoBOJHUKOB
B MarHUTHOM noJie 32. MneanbHele U JKeCTKHE
CBEPXIPOBOJHUKY 33. BiusHre BHENTHUX
YCJIOBUI Ha CBEPXNPOBOAHUKOBBIE CBOMCTBA
MaTepuaios 34. BeicokoTemneparypHas
CBEPXIPOBOANMOCTb KEPAMUYECKUX CHCTEM
H3yuenue mamepuanog 1umepamypHoix
UCHIOUHUKOG:

[4], c. 148-162

3adeT ¢ OLIEHKOM 0.3 - - - 0.3 -
Bcero 3a cemectp 180.0 64 - - 0.3 115.7
Hroro 3a cemecTp 180.0 64 - - - - 0.3 115.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas

aTTeCTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mukposnexmponuka u meepoomenvHas 31eKmpoHUKd

1.1. O6mue cBeneHust O MOJIYIPOBOTHUKAX

3oHHas Teopus. lloHATHA 30HBI NPOBOJMMOCTH, BAJEHTHOM M 3alpEIIEHHON 30HBI.
CoOcTBeHHas W TIPUMECHAas MPOBOAMMOCTH,. TE€XHOJOTHS TMONYYEHUs KpEeMHHsS. BHMonspHBIiA
JIUOJ.. BUNOJIAPHBINA TPAH3UCTOP..

1.2. CoBpemennbie KMOII TpaH3uCTOpHI 15 IOTUYECKUX CXEM
[TnanapHbIii 1MOJIEBOM TPAH3UCTOP C W30JMPOBAHHBIM 3aTBOPOM.. OCOOCHHOCTH TPaH3HCTOPOB
FinFET.. Tononorus tpan3uctopoB GAA, U3roTOBJIECHHBIX 110 TEXHOJIOTHUSAM JI0 4 HM..

1.3. OcHoBHBIE (haOpPHKHU U 3aBOJBI 110 POU3BOACTBY MOJIYIIPOBOAHUKOBOM JIEKTPOHUKHU B
Poccun

3HAKOMCTBO C MPOM3BOACTBOM HHTErpajbHBIX MUKPOCXEM Ha 3aBOAaxX MUKpOH, AHICTpeM,
Amnrctpem-T u ¢puHanpHON cOOPKOI rOTOBBIX M3aenuii B kinactepe GS HaHorek..

1.4. TTonynpoBoauukossie MOMC (Mukpo-OnekrpoMexannueckue CUcTeMbl)
O6mue cBenenuss o mnonynpoBoaHUKOBEIX MOMC.. Ilpocreitmme MOMC Ha mnpumepe
aKceJIepoMeTpa U THPOCKOIa. .

1.5. OcHOBHBIE 3TaIlbl IPOSKTUPOBAHUS HHTETPATBbHBIX CXEM
OcHoBHble 3Tanbl MapiipyTa npoekrupoanust oT RTL no GDSII..

2. HDOM bIWTIEHHAA S1EKNPOHUKA

2.1. KomnonenTHast 6a3a CUI0BOI 3JI€KTPOHUKH
IlepcriekTHBHBIE MaTepHajbl MACCUBHBIX KOMIIOHEHTOB. HOBBIE THIBI IMOJIYIPOBOAHHMKOBBIX
YIPaBIsieMbIX U HEYIIPABIIIEMBIX KITIOUEH.

2.2. Buasl npeoOpa3oBaHMii AIEKTPUUECKON YHEPTUN
[IpeoOpa3zoBareny MOCTOSHHOIO HampsbkeHUs. VHBepTOpbl HampsiKeHHs U TOKA. AKTHUBHBIE
BBINPSIMUTENN HaNpsDKeHus U Toka. [Ipeobpa3oBarenn 4acToTHI.

2.3. TenneHIMM pa3BUTHUS CUIIOBOM IIEKTPOHUKH

Pazgutne tomomoruit cunoBbix cxeM u 11O uHbopmanmonHoit wactu. Konuenmus
MHTETPATBHOTO WCIOJHEHHUSI TPeoOpa3oBaTeIbHBIX CHCTEM B €AMHOM Monyie. IlepcriekTuBHBIE
METO/Ibl KOMMYTAIIUH U yTIPaBJIEHUs CUJIOBBIMU PeoOpa30BaTesIMU.

3. Jlazepuas u onmuyeckas usmepumenbtas d1eKmpoHUKa

3.1. [IpumeHeHre ONTUKO-JIEKTPOHHBIX U Ja3€PHBIX KOMIIJIEKCOB

Meronsl HayuyHOM BH3yanusanuu. JlazepHas cnekrpockonus. IIpuMeHeHune 1a3epoB B
actpoHoMHuH. [IpumMeHeHue na3epoB B IpoMblluIeHHOCTH. CoBpeMeHHbIE Teneckonbl. [Ipumenenne
Ja3epHbIX JATbHOMEPOB B Hayke M TexHHKe. [IpumeHeHHe ma3epHbIX HMHTEPPEPOMETPOB B
a’poarHaMuke. CHCTEMbl HaBUIallud Ha OCHOBE JIa3€PHBIX I'MPOCKONOB. Jlazepbl B MeIULMHE U
Oouonoruu.

3.2. Ilpuniun paGoTsl MprOOPOB Ja3epHON U ONTHYECKONW U3MEPUTEIBHON AIIEKTPOHUKH
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Meroasl pacuera XapaKTEpUCTUK CHCTEM JIAa3€PHOM U ONTHYECKOM H3MEPUTEIbHOU
JNEKTPOHUKU. Jlaseppl M DJNEKTPOHHBIE YCTPOWCTBA PETUCTPALMM U3NydeHus. Onrtudeckue
CUCTEMBI PA3IMYHOIO HazHaueHusA. ONTOBOJIOKOHHBIE cHCTeMbl. OAHO- U MHOTOKOMIIOHEHTHBIE
IIPUEMHHUKH ONTHYECKOIO U3ITy4EHUS.

4. Ceemomexnuka u UCMOYHUKYU C8EeMa

4.1. UcTOYHHUKY CBETA U UX OCOOEHHOCTH
Jlamna HakanuBaHUsA, JIOMUHECHEHTHAs JIaMIla, pa3ps/HbIE JaMIbl BBICOKOTO JaBJICHUS
(pTyTHBIE, HATPUEBBIE, METAILJIOTAJIOTEHHBIE), CBETOIUO/IBI.

4.2. OcHOBHBIE Cephl ACSITEIHLHOCTH B CBETOTEXHUYECKON OTpaciu
[Tpon3BoACTBO, MPOSKTUPOBAHKE U JM3alH, IPOIAKH, HAYYHBIE HCCIICIOBAHMS.

4.3. [IporpamMHBbIe CpeaCTBA ISl TPOSKTUPOBAHMS M IM3aiTHA OCBETUTEIIBHBIX YCTAHOBOK
DIALux evo, Light-in-Night Road, Autocad.

4.4. CoBpeMEHHbBIC TEHJCHIIUN B CBETOTEXHUKE
OHeproadheKTUBHOCTH, yIpaBleHUE ocBelleHrneM, human centric lighting.

5. Hanomexnono2us 6 1eKmpoHuKe

5.1. OGmue cBeeHHs O POCTE KPUCTAJIOB AJIsl HOTYIIPOBOHUKOBOM 3JIEKTPOHUKU

Hctopust xadenpel. HampapiieHus TOITOTOBKM.  BeIpamuBaHue MOHOKPHUCTAJUTMYECKUX,
MOJIMKPUCTAIMYECKUX KM aMOP(HBIX MaTEPHAIOB JUIA AJIEKTPOHUKH. (OCHOBHBIC KJIACCHI
MaTepHaJIOB MPUMEHSEMBIX B COBPEMEHHON MHKPO- M HAHOAJIEKTpOoHHKE. OnpeeseHue MmOHIATUS
MOHOKPHUCTAJIJIOB, WX (HU3UKO-XUMUYECKHE CBOWCTBA, OCHOBHBIE C(epbl HUX MPUMEHEHHS.
Ornucanne U XapakTePUCTHKA METOJIOB BHICOKOTEMIIEPATYPHOTO BBIPANTMBAHHUS MOHOKPUCTAIIIOB U
YMEHbIIIEHUS YKclia 1e(hEeKTOB B HUX..

5.2. OCHOBHBIE TEXHOJOTHYECKHE MPOIECCHI U ATAITBI TPOU3BOJICTBA MOIYIIPOBOHUKOBBIX
npubopoB

HpI/IqI/IHI)I, BbI3BABIIMEC TMEPCXOoAa OT HUCHOJb30BaHUA JUCKPETHBIX IMOJYIIPOBOAHHUKOBBIX
npubOpoB K MaccoBOMYy MpPHUMEHEHHMIO MHTerpaibHblx MukpocxeM (MMC), ocHOBHBIE
npeuMynieCcTBa MUX MPHUMCHCHUA B MHUKPOIJICKTPOHUKE. IToHATHS «TEXHOJOTHYECKAS» WIH
«TOTIOJIOTHYECKAass HOpMa» B MHKpPOAJIEKTpoHHUKe. [IyTH yMeHbIIEHUS TONOJOTMYECKOW HOPMBI.
ONEeKTPOHHO-TTy4eBasi U PEHTTEHOBCKAas JIUTOrpaduu: OCHOBHBIE XapaKTEPUCTUKN KaXKIOr0 METO/a,
OpeuMyliecTBa M HEJOCTAaTKM  HEKOTOPbIX  TUIOB  TEXHOJOTMYECKMX  Omepanuii B
MUKpO3JeKTpoHUKE. OCHOBHblE  TpeOOBaHMS, IMpenbsABIsSEMble K  IPOBEICHHIO  BCEX
TEXHOJIOTHYECKUX OTEparui..

5.3. Cratuctnueckne Meroasl Ynpasnenus [IponzBoacTsom

WMHTrepnperanus MOBEACHUS TEXHOJOIMYECKOTO IOBEACHHUS C IIOMOLIBI0 KOHTPOJBHBIX KapT
[lyxapra.. Tunel koHTponbHBIX KapT Illyxapra W WX mpUMEHEHHE I YIpaBJICHUs
TEXHOJIOTUYECKUMHU  TpoLecCaMu.. BBIOOpOUHBI KOHTPOJb TMpPH  IMPOU3BOACTBE  H3ACIHMA
ANEKTPOHHOW  TexHUKHW.. Hcnonb3zoBanue wmeroma Mourte-Kapno s MoaenupoBaHUsA
IIPOM3BOJICTBEHHBIX MpoIleccoB. Buzyanu3zamus kak HHCTPYMEHT 00paOOTKHU JTaHHBIX.

3.3. TeMbl IPaAKTHYECKUX 3aHATHI
HE [IPEAYCMOTPEHO
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3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

Texywui koumpoas (TK)

1. KoncynbTauy HampaBJICHbl HA MOJTYYEHUE WHIMBUIYAIBHOTO 3aJaHUS IS BBITOJIHEHUS
KOHTPOJIbHBIX MEPONPUATUI 1O pazaeny "HaHOTeXHOIO0rus B 3J1€KTpOHUKE"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHUS IO TUCHUTLIINHE Konbr JTUCLUILIUHEI (B (T ¥ HAUMEHOBAHUE)
(B COOTBETCTBUU C pa3zeioM 1) WHJUKATOPOB | COOTBETCTBUU C 11.3.1)
1]12[3]4]5
3HaTth:
OcobenHocTy MpuMeHeHus (GyHAaAMEHTAIBHBIX 3aKOHOB V-1 + Pedepar/Pedepar no teme "Kpanrosas
-lonk-1
IIPUPOJIbI IPU BBIOOPE J1a3€pHBIX HCTOYHUKOB U3ITy4EHHUSI. 9JIEKTPOHUKA"
Oco0eHHOCTH pacyeTa MmapaMeTPOB IEKTPOHHBIX CUCTEM H -1 + Pedepar/Pedepar o teme "[IpombiniuieHHas
. -lonk-1
YCTPOMNCTB, IPUMEHSIEMbIX B IPOMBIIIJICHHOCTH. JIEKTPOHUKA"
[Tomxomp! 1 0COOEHHOCTH MPOESKTUPOBAHUSI TUCKPETHBIX Pedepat/Pedepat no reme
MOJIyIIPOBOJTHUKOBBIX TPUOOPOB U UHTEIPAIBHBIX CXEM. N-lorxk-1 + "MHUKpPO3JIEKTPOHHUKA U TBEPAOTEIbHAs
AJIEKTPOHUKA"
CoBpemeHHbIe TPOOIEMBbI SHEProcOEpeKEHU U W1 + Pedepat/Pedepat no reme "CBeToTeXHUKA U
-lonk-1
YMEHBIIEHUS 3aTpaT B 00JaCTU OCBEIICHUS. MCTOYHUKHU cBeTa"
Oco0eHHOCTH TEXHOJIOTHHU TIOJTYYEeHUST HAHOPa3MEPHBIX Pedepat/Pedepat no reme
3JIEMEHTOB MPHU MPOU3BOACTBE MOIYIPOBOIHUKOBBIX N-lomxk-1 + | "HaHoTexHOJOTUs B 3J1€KTpOHUKE"

U3JIETTNI.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [IpoBepka 3ananus
1. Pedepat no teme "KBanTtoBas snexrponuka” (Pedepar)
2. Pedepar nmo Teme "MuKpO3JIEKTPOHUKA U TBEpAOTENIbHAS dekTpoHuka" (Pedepar)
3. Pedepar o reme "Hanorexunonorus B anekrponuke” (Pedepar)
4. Pedepat no teme "IIpombinuierHas anekrponuka” (Pedepar)
5. Pedepar o teme "CBerorexHuka u uctouHuku ceera" (Pedepar)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpome:kyTOYHAS aTTeCTALUS 110 TUCHUILJIMHE

3auem c oyenxou (Cemecmp No2)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB  HUY «MDBOWN» Ha oOCHOBaHMU CEMECTPOBOM COCTABIIAIOUIEH IO COBOKYIHBIM
pe3yJibTaTaM TEKYIIETO KOHTPOJIA.

B numnnoM BeICTaBIsETCS OICHKA 3a 2 CCMCCTP.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. 3a0poaun, 1O. C. IIpomblnuieHHas 3€KTPOHUKA | YUEOHUK JJI SHEPreTUUECKUX U
3IIEKTpOMEXaHNYecKuX cnenuaibHoctel By3oB / FO. C. 3abpoauH. — 2-e u3za., crep. — M. : AnbsHc,
2013. — 496 c. — ISBN 978-5-903-034-34-5.;

2. booc, I'. B. CBeToTexHHYeCKHEe BEIMYMHBI U €IMHULIBI : yueOHOe nmocodue 1o Kypey "OCHOBBI
CBETOTEXHUKHU'" 110 HanpaBieHHIo "DIeKkTpoHrKa u HaHoanekTpoHuka" / I'. B. booc, A. A.
['puropses, C. M. Jle6eaxona, Ham. uccnen. yu-tr "MOU" (HUY"MBU"). — M. : U3a-8o MOU,
2018. — 63 c. — ISBN 978-5-7046-1941-3.

http://elib.mpei.ru/elib/view.php?id=10082;

3. Jlazepsl: MpUMEHEHUS U TIPWIOXKEHHS ;| y4eOHOE MocoOue JIJIsi BY30B 10 HAIIPABJICHHUSIM
"JlazepHas TeXHHKA U Ja3epHble TexHonorun", "doronnka u ontounpopmaruka" / pea. A. C.
Bbopeitmo. — CII6. : Jlanp-IIpecc, 2016. — 520 c. — (Yuebuuku ams By30B. CrierinanbHas
muteparypa). — ISBN 978-5-8114-2234-0.;

4. Konenos, JI. A. TexHOIOTHS ¥ KOHCTPYKIIUA MHKPOCXEM, MUKPOITPOIIECCOPOB 1 MEKPOCOOPOK :
yuebHoe nocobue A By30B 1o crnienuansHoctu 210201 "TIpoekTupoBaHue U TEXHOIOTHS
pannosnekTpoHHbIX cpeAcTB' HampaBieHus 210200 "IIpoekTupoBaHKe U TEXHOIOTUS
anekTpoHHbIX cpeacts” / JI. A. Konenos. — 3-e uzn., crep. — CII6. : Jlans-IIpecc, 2018. —400 c. —
(YueOnuku s By3oB. CrienmanbsHas muteparypa). — ISBN 978-5-8114-0766-8.;

5. benoyc, A. Y. OCHOBBI TPOEKTUPOBaHUs CyOMUKPOHHBIX MuKpocxeM / A. 1. benoyc, I'. 5.
Kpacuuxos, B. A. Conoayxa. — Mocksa : Texaochepa, 2020. — 782 c. — (Mup 37EKTPOHUKHN). —
ISBN 978-5-94836-603-6.;
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6. A. U. benoyc, I'. 5I. Kpacuukos, B. A. Cononyxa- "OCHOBBI TPOEKTUPOBAHUS CYyOMHKPOHHBIX
mukpocxem", U3narensctBo: "TexHocdepa", Mocksa, 2020 - (782 c.)
https://biblioclub.ru/index.php?page=book&id=617524.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OnepanonHas cucrema cemeiictsa Linux.

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

~NOoO oIk WN -

. OBC Jlans - https://e.lanbook.com/
. Hayunas s;1iekTpoHHasi oudamoreka - https://elibrary.ru/

. baza nanupix BUHUTMH online - http://www.viniti.ru/

. Baza nannbIx ;)xypHasoB m3nareabcrsa Elsevier - https://www.sciencedirect.com/
. ba3za nannbix Web of Science - http://webofscience.com/

. 9BC "KoncyasTanT crygenra" - http://www.studentlibrary.ru/

. DaexkTponHasi 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

8. ba3za OTKPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPyAa U
conuaabHoi 3aumThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
9. HaumoHa/IbHbBIH MOPTAJ OHJIaliH 00yueHust «OTKpbITOEe 00pa3zoBanue» - https://openedu.ru
10. OTkpbITasi yuuBepcurterckas nngpopmaunontas cucrema «POCCHUSD -

https://uisrussia.msu.ru

11. AHO «Poccusi — cTrpana Bo3MozkHocTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUME JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAMMEHOBaHHUe
VYueOHbIC ayAUTOPUH IS K-120, MamuHHBIH 3ai1 cepBep, KOHAUIMOHEP
NPOBEAEHUSA JTEKLIIUOHHBIX UBI]

3aHATUI U TEKYIIETO
KOHTPOJIS

Y4eOHble ayAUTOPUH IS
MIPOBEACHUS TTPAKTUUECKUX
3ansatui, KP u KII

A-400, YueOHas
aynutopus "A"

napra, CTyJ, JOCKa MEJIOBasl, SKpaH
MHTEPAKTUBHBIN, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEAUNHBIN IPOEKTOP, TOCKA
MapKepHas, KOMIBIOTEP EPCOHATbHBIN

VY4eOHble ayAUTOPUH IS
MIPOBEACHUS
IIPOMEKYTOUHOU
aTTeCTaluu

A-400, YueOnas
aynutopus "A"

napra, CTyJ, JOCKa MEJIOBasl, SKpaH
WHTEPAKTUBHBIN, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEAUNHBIN IPOEKTOP, TOCKA
MapKepHas, KOMIBIOTEP NePCOHATbHBIN

ITomentenus mis

HTB-302, YUnranbHbIi

CTYyJI, CTOJI HHCBMCHHBIﬁ, KOMITBIOTCpHAA

CaMOCTOSITENIbHON PabOTHI 3aJ1 OTAeIa CeThb ¢ BBIXOJOM B lIHTEpHET,
o0CITy’)KUBaHUs y4eOHOMH KOMIIBIOTEP MEPCOHAIBHBIN
JIUTEpaTypou

ITomentenus mis
KOHCYJIbTUPOBAHHMS

A-400, YuebHas
aynutopus "A"

rapra, CTyJ, J10CKa MeJIoBas, SKpaH
MHTEPAKTUBHBIN, KOJIOHKH 3BYKOBBIE,
MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA

MapKepHasi, KOMIIBIOTEP NEPCOHANbHBIN

[TomemeHus st XpaHEeHUS
000pyI0BaHUs U Y9€OHOTO

K-115, Cxnan xad.
HSI/IH"

CTeJUIaX, UHBEHTAPh YUeOHbBII
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WHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BBG,ZICHI/IC B CIICTIHUAJIBHOCTD

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
Pedepar mo Teme "MukpolsIeKTpOHUKA U TBEpAOTEIbHAs nekTpoHuka” (Pedepar)

KM-1
KM-2
KM-3
KM-4
KM-5

Pedepar o Teme "[Ipomeinuiennast anekrponuka” (Pedepar)
Pedepar mo Teme "KBanToBas anexrponuka" (Pedepar)

Pedepar mo Teme "CBeroTexHuka u uctouHuku ceera" (Pedepar)
Pedepar mo Teme "Hanorexnosorus B anekrponuke" (Pedepar)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb RM: L 2 3 4 >
pasjena Henens 3 6 9 12 15
KM:
1 MUuKpO3JeKTPOHUKA U TBEPIOTEIbHAS 3JIEKTPOHUKA
1.1 OO61mure cBeieHHsI O OTYNPOBOJHUKAX +
12 Copemennbie KMOII Tpan3ucTopsl A TOrHYECKUX +
' cXeM
13 OcHoBHBIE (haOpHKHU U 3aBOJIBI 110 TPOU3BOICTBY +
' TTOJTYTIPOBOTHUKOBOM JIEKTPOHUKH B Poccun
14 [TonynpoBonuukosbie MOMC (Muxkpo- +
' OnektpoMexanndeckue CUCTEMBI)
15 OcHOBHBIE 3TaIlbl MPOEKTUPOBAHUS UHTETPATIbHBIX +
' cXeM
2 [TpoMbInIeHHAS 2IEKTPOHUKA
2.1 KomnonenTtHas 6a3a cUI0BOW JIEKTPOHUKHU +
2.2 Bunel npeoOpazoBaHmii 31€KTpUYECKOMN dHEPTUn +
2.3 TenneHUunn pa3BUTHS CUJIOBON AJIEKTPOHUKHU +
3 JlazepHast 1 onTUYeCcKas U3MEPUTENIbHAS AIEKTPOHHUKA
31 ITpMeHeHNEe ONTUKO-JIEKTPOHHBIX U Ja3€PHBIX +
' KOMIIJIEKCOB
32 [Tpuniun paboTsl MpHOOPOB Ja3ePHOM U ONITHUECKOM +
' M3MEPHUTENIbHON 3JIEKTPOHUKHU
4 CBeTOTEXHHKA U UCTOYHUKHU CBETA
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4.1 Hcrounuku cBeTa U MIX 0COOCHHOCTH +

42 OcHoBHbIE CEphI 1eATETbHOCTH B +
' CBETOTEXHUYECKOW OTPACIIH

43 [TporpaMMHBbIe cpencTBa Uil IPOSKTUPOBAHUS U +
' JIM3aliHa OCBETUTENIbHBIX YCTAHOBOK

4.4 CoBpeMeHHbIE TEHICHIIUU B CBETOTEXHHUKE +
5 HanotexHomnorus B 3JIeKTPOHHUKE

51 OO01ure cBeIeHNsI O pOCTE KPUCTAIIIOB JUIs +
' MOJIYTIPOBOTHUKOBOM 3JIEKTPOHUKH

59 OCHOBHBIE TEXHOJIOTMUECKUE TIPOLIECCHI U 3TaIIbI +
' IIPOU3BO/JICTBA MOJIYIMPOBOJHIUKOBBIX MPUOOPOB

53 Craructuueckue Metoibl YiipaBieHus +
) ITpon3BoaCcTBOM

Bec KM, %: | 20 20 20 20 20
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