MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHoBaHune 06pa3oBaTe/bHOI NPporpaMMbl. MHKPO3JIEKTPOHUKA M TBePAOTeIbHAS JIEKTPOHHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OU3NYECKAS XUMMUSA ITOJIYITPOBOJTHUKOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

6 cemecTp - 14 yacos;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

6 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

6 cemecTp - 135,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue

KontpoabsHas padora
PacdeTrHo-rpaguyeckas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;

MockgBa 2021




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Capay 0.b.
[IpenomaBaTelib WpeHTudkaTop R2562e7bi-SarachOB-126c228a O.b. Capau
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHL w Ceenennn o enagensue L3N M3K
00pa3oBaTelbHOMI T—— Eapnrios AL
POTrpaMMBI WaenTumratop Rag8e1318-BarinovAD-T138ecaf Al BapI/IHOB
(IOJDKHOCTD, ydeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)
3BaHHE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
o Ceeaenun o Bnagensue L3N M3K I/I H
3aBCI[YIOIJ_II/II/I . L i Bhanenel, MWPOLIHWKOBa W.H. o
BBIITYCKAIOIIEH Ka(be,HpBI * Mal + Wpentupukatop  Rd1db27a5-MiroshnikovalN-70caf8 MI/IPOH_IHI/IKOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)

3BaHHE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leabp ocBoeHUs] AUCHUILUIMHBI. OCBOCHHE (yHIaMEHTANbHBIX 3HaHUM B oOmactu (usHKo-
XUMHUYECKHX IIPOLIECCOB MAaTEepUaOB JJIEKTPOHHOM TEXHUKM U HUX I[PUMEHEHUE Uil pelIeHUs
MIPaKTUYECKHX 3a/1a4 MOJyUYEHHUsI OTYIPOBOJHUKOB
3agauu AMCHMIIMHBI
- pa3BUTHE CIIOCOOHOCTH YUUTHIBATh PUIUKO-XUMHUYECKUE CBOMCTBA MOJIYIPOBOIHUKOBBIX
MaTepHaJioB U CTPYKTYP Ha UX OCHOBE, IPUMEHSAEMBIX B IPHOOpPaX U YCTPOMCTBAX ANEKTPOHUKHU H
HaHORJIEKTPOHUKH, COBPEMEHHBIE TEHACHIIUU PA3BUTHUS SJICKTPOHUKH;
- pa3BUTHE CIIOCOOHOCTH apTyMEHTHPOBAHHO BHIOMPATh U PEANM30BBIBATH HA MIPAKTHKE
3¢ ()eKTUBHYIO METOIUKY SKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUS MTApAaMETPOB U XapaKTEPUCTUK
IIOJIyTIPOBOJHUKOBBIX MaTEpHAOB.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
[IK-1 Cniocoben N-2nk-1 lemoHCcTpUpyeT SHaTb.
y4acTBOBATh B 3HaHUE COOTBETCTBHS - KIaCCU(UKALHIO ICPEKTOB B
MIPOCKTUPOBAHUHU TEXHOJIOTHH MPOU3BOJICTBA U MOJIyPOBOJHIKOBBIX KPUCTAILIAX U (pasax
MOJTYTIPOBOTHUKOBBIX rpoliecca MPOSKTUPOBAHUS IIEPEMEHHOTO COCTaBa.
npuOopoB MOJIYTIPOBOJHUKOBBIX
npuOOpPOB U CTPYKTYP YMETh.

- OLICHUBATh 11€J€CO00Pa3HOCTh
HCIIOJIB30BaHUs Pa3IMYHbIX
IIOJIyIIPOBOJHUKOBBIX MaTE€pPHAJIOB B
KOHKPETHBIX YCTPOMCTBAX.

IIK-2 Cnocoben N1-2nk-2 JleMoHCTpUpyeT 3HATh:
y4acTBOBATh B 3HAHUE COOTBETCTBUS - PU3UKO-XUMUYECKHE TPOIIECCHI
MIPOEKTUPOBAHUHU TEXHOJIOTHH MPOU3BOJICTBA U HU3TOTOBJICHNA MHTETPAIBHBIX CXCM.
UHTETPABHBIX CXEM mpolecca MPOeKTUPOBAHUS

MHTETPAIBbHBIX CXEM YMETb.

- pa3pabaThIBaTh TEXHOJIOTUYECKUMA
MapuIpyT U3TOTOBICHUS] HHTETPATbHBIX
CXEM.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTelbHOW Iporpamme
MuUKpo3IeKTpOHUKAa U TBEpAOTeNbHas snekTpoHunka (mamnee — OIIOII), HampaBneHUs MOATOTOBKH
11.03.04 DnekTpoHMKAa ¢ HAHOMJIEKTPOHMKA, YPOBEHb OOpa3oBaHMs: BhICIIee OOpa3OBaHHE -
OakanaBpuar.

TpeGoBaHMs K BXOJIHBIM 3HAHHUSAM U YMEHHSIM:

- 3HaTh OCHOBHBIE TEXHOJOTHMUECKHUE OINEpaIliU, UCIIOJIb3yeMbI€ ITPU IPOU3BOICTBE IEKTPOHHOMN
KOMIIOHEHTHOI 0a3bl

- YMETbh PacCUUTHIBATh OCHOBHBIE APAMETPhI TEXHOJIOTUYECKUX ONEPALINid, UCTIONIb3YEMBIX MTPU
MPOU3BOJICTBE UHTETPATBHBIX CXEM

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUITIMHBI, HEOOXOIUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCHUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue. 36 6 4 - 8 - - - - - 24 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
MarepuanoBeneHue Nzyyenne matepuana no pazaeny "Beenenue"
MOJIYIIPOBOJHUKOB. MOJrOTOBKA K BBITIOJIHEHUIO 3aJaHUi Ha
BricokouncTteie MPaKTHYECKUX 3aHITUSIX
BEILIECTBA Ilodz0moska K KOHmMPOALHOU padome:
11 MarepuanoBeneHue 18 2 - 4 - - - - - 12 - N3ydyeHne MaTtepuanoB 1o pasaeny Beenenue u
MOJIYTIPOBOJHUKOB MOATOTOBKA K KOHTPOJIBHO padoTe
1.2 BricokouncTsie 18 2 - 4 - - - - - 12 - Ilo020mo6Ka K meKyuiemy KOHmpoJio:
BeIeCTBA [ToBTOpEHNE MaTepuaia o paaery
"BBenenne"
Camocmoamenshoe usyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"BBenenne"
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[1], cTp. 7-24, 321-351
[6], 497-518
[7], 170-196
2 PacTBOpuMOCTS B 18 2 - 4 - - - - - 12 - CamocmosamensbHoe usyuenue
OMHapHBIX cUCTEMax meopemuueckozo mamepuana: Vsyaenue
2.1 PactBOopuMOCTS B 18 2 - 4 - - - - - 12 - JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery

6I/IHapHLIX CUCTEMaAxX

"PacTBOpHMOCTb B OMHApHBIX cucTeMax'
Ilo020mogka K npakmuueckum 3auAmuam:
M3yuenne marepuana o pasueny
"PacTBOpHMOCTH B OMHApPHBIX cucTeMax"
MIOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MIPAKTHYECKHUX 3aHATUSIX
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Iloozomoska K KOHmMPOLHOU pabome:
W3yueHune MaTepHaoB Mo pas3ueity
PacTBOpHMOCTE B OMHAPHBIX CHCTEMAaX H
MOJIrOTOBKA K KOHTPOJIbHOU paboTte
IloozomoeKka Kk mekyuemy KOHmpoJio:
[ToBTOpEeHe MaTepuaa mno pasiaety
"PacTBOpEMOCTE B OWHApHBIX cucTeMax"
H3yuenue mamepuanos 1umepamypHslx
UCMOYHUKOG:

[1], ctp. 43-54, 171-201

[6], 119-127

OCHOBBI TEOpUHU
KpHCTAJUTU3aLUU

18

12

Camocmosamenbroe uzyueHnue
meopemuuecKo2o mamepuaia. I/IsyquMe

3.1

OCHOBBI TEOpUHU
KpHCTaJUTU3aLuU

18

12

JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"OCHOBBI TEOPHH KpHUCTAIIM3anUN"
IlodzomogKa K npaKmuu4ecKum 3aHAMUAM:
W3yuenue marepuana no paszaeny "OCHOBBI
TEOPHH KPUCTAIUIN3AINHN TIOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPaKTHIECKUX
3aHATHAX
Ilod20mogKa K KOHmMPOILHOU padome:
W3yuenne maTepuaios o pasnerny OCHOBBI
TEOPHUH KPUCTAIUTU3AINH U TOATOTOBKA K
KOHTPOJIBbHOI! paboTe
Ilo020mogKa K meKyuiemy KOHmMpoio:
IToBTOpenune maTepuana 1o pasaeny "OCHOBBI
TEOpHUH KpUCTaTU3aun"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], erp. 25-38, 55-72
[2], cTp. 3-10
[5], 391-424

JledexroobpazoBanue B
KpHCTau1ax
MOJTYTIPOBOJHHUKOB.
BzanmopeiicTBue
Ne(heKTOB.
IIporsxénnble
HEOTHOPOAHOCTH

72

12

54

Ilodzomoeka pacuemnvix 3ad0anuii: 3aJaHUs
OpUEHTHUPOBAHBI HA PEIICHUST MIUHU3a1a4 110
pasneny "/ledexkrooOpa3oBaHue B KpUCTAIIAX
MOJTYNIPOBOAHUKOB. B3anumopeiictBue
nepexroB". CTyaeHTH HEOOXOAMMO TTIOBTOPHTH
TEOPETHYCCKHIA MaTepHal, pa3oopaTh MPUMEPHI
PEUICHUA aHAJIOTUYHBIX 3aJa4. IIPOBECTH
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4.1

HedexToobpa3oBanue B
KpHCTa/Iax
MOJTYTIPOBOJTHUKOB

26

20

4.2

BzaumoneiictBue
JeeKTOB

26

20

4.3

[Iporsxénnble
HEOJHOPOAHOCTH

20

14

pacueThl 10 BApUAHTY 3aJJaHUsI U CIICNIATh
BBIBOJIbI. B KadecTBe 3aaHUs UCHOIB3YIOTCS
CIeIyIoUIe yIPaKHEHN: PacdeT PeXUMOB
TEXHOJIOTHYECKUX OTIePALii PN NU3TOTOBICHHH
oumosiproit UC, pacder pexxuMoB
TEXHOJIOTHYECKUX OTIePALil PN NU3TOTOBICHHH
UC na ocaoBe KMOII

CamocmoamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJIHUTEIBHOTO MaTepuaa o pasaery
"IledekTooOpa3oBaHKUEe B KPUCTAIIIAX
MOJIYNIPOBOAHUKOB. B3anuMopeiictBue
nedexToB"

Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
W3yueHnne marepuana no pasueny

" IepexTooOpa3oBaHme B KPUCTAILIAX
TIOJTYTIPOBOTHIKOB. B3anmoneiicTBue
Ie(peKTOB" MOATOTOBKA K BHIIIOJHCHHIO
3aJaHU{ Ha MPAKTUICCKUAX 3aHATUIX
Ilo020moeKa K KOHmMPOIbHOU padome:
Wzydenne MaTepraioB Mo pa3uery
JledhexkTooOpazoBanue B KpucTaJIax
MOJIyITPOBOTHUKOB. B3anmoeiictBue nehexkron
Y TIOJITOTOBKA K KOHTPOJILHOHM paboTe
IlodzomogKa K meKkyuiemy KOHmMpOio:
IToBTOpEeHue MaTepuana no pasaeny
"edexrooOpazoBaHHe B KPUCTAILIAX
MOJYTIPOBOTHIKOB. B3anmoneiicTBue
nepexToB"”

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], cTp. 215-287
[3], 3-22
[4], cTp. 3-9
[5], 194-266

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

180.0

14

28

0.5

102

33.5

Hroro 3a cemecTp

180.0

14

28

0.5

135.5




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue. Mamepuanosedenue noiynposooHukos. Beicokouucmoie seujecmsa

1.1. MarepuasioBeieHUE MOTYNPOBOIHUKOB
MarepuanoBeaeHue IMOJYyNPOBOAHUKOB. Peanbubrii kpuctamt. Kiaccuduxanus nedexktoB B
IIOJIyIIPOBOJHUKOBBIX MaTepUaiax..

1.2. BBICOKOYHMCTBIE BELIECTBA
Bricoko4nCTBIC BEIIECTBA: COBPEMEHHBIC TPEeOOBaHMS, CIIOCOOBI BBIPAKCHHS KOHIICHTPAIMH
MIPUMECH, METOJIbI OUUCTKH. [TOHATHE MOTYITPOBOIHUKOBOM YUCTOTHI.

2. Pacmeopumocmo 6 6uHaprzx cucmemax

2.1. PactBopuMOCTbh B OMHApHBIX CUCTEMAX

HeorpanuueHHas M OrpaHMYEHHas pPAacTBOPUMOCTh B OMHApHBIX CHUCTEMax. OBTEKTHKH.
[lepurekTrueckue mpeBpalieHus. XHUMHUYECKHUE COEIUHEHMs Ha JuarpamMmax COCTOSHUS: C
KOHTPY?HTHBIM U MHKOHTPYEHTHBIM I11aBJICHHEM, 00JIaCTbI0 TOMOT€HHOCTH.

3. Ocroebl meopuu KPUCMAIAUZAUUU

3.1. OCHOBBI TEOPUHU KPUCTATUTU3AIUN

3apoxACHUE U POCT KPUCTAIIOB. MeXaHU3Mbl U KUHETHKA POCTAa KPUCTAILJIOB, 3aKOHOMEPHOCTH
kpuctaymm3anuu. da3oBble paBHOBECHS B CHUCTEME MOJYMPOBOIHUK - MPUMECh. TepmMuueckoe
NEPEOXJIAXKIECHUE U €r0o poJib B MPOLIECCe KPUCTAIUIM3ALMHM YUCTHIX BemlecTB. KoHIeHTpalmoHHoe
nepeoxiaxaeHue. HanpaBieHHast 1 30HHAs KPUCTAJUTM3AIMS.

4. Jlechekmoobpazosanue 8 Kpucmaiiax noaynposooHuxos. Bzaumooetucmeue dedhexmos.
[pomsdicénuvie He0OHOPOOHOCIU

4.1. ledbexTooOpa3zoBaHue B KpUCTALUIaX MOIYIPOBOIHUKOB
HedexrooOpa3oBaHre B KpUCTAUIaX IMOJYNPOBOJHUKOB: PaBHOBECHE TOUYEYHBIX JE(PEKTOB,
3aBHCHUMOCTB OT TEMIIEPATYPHI.

4.2. BzaumopeiictBue 1epeKToB

[IpumecHble AeQEeKTh: W30- W HWHOBAJIEHTHBIE TNpUMECH, (POHOBBIE MpuMecH. DuU3NKo-
XUMUYECKHE OCHOBBI JIETUPOBAHUSI KPUCTAJUIOB: PAaCTBOPUMOCTb, B3aMMOJECHCTBHE NPUMECEH C
cobcTBeHHBIMH JeekTamu. Todeunbie AeGEKThl B CIOXKHBIX MOJYIPOBOJHUKAX (COCTMHEHHSX):
CTEXHOMETPHs, 0071aCTh TOMOT€HHOCTH..

4.3. IIpoTskEHHBIE HEOAHOPOIHOCTH
Jluciaokanuu: OCHOBHBIE THUIIBI, DHEPIHUs U INEPEMEIICHUE, IJIOTHOCTh IUCIIOKALUN, METOIBI
onpexaenenus. Jledexrs! ynakoBku B kpuctamuiax ['LIK u I'TIY cTpykTyp.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. [Ipumecn B KpucTAIIIaX MOIYIPOBOJIHHUKOB;
2. MeTopl OLIEHKH YHUCTOTHI OJIYIPOBOAHUKOBBIX MaTEpUAIIOB;
3. PacTBOpUMOCTH B OMHAPHBIX CUCTEMAX;
4. PacnipeneneHue NpuMecH B KpUCTAJLIE;
5. PaBHOBecHe COOCTBEHHBIX TOUEUHBIX J1€(DEKTOB B MOJIYIPOBOIHUKAX;
6. PaBHOBecHe 1e()eKTOB B CIIOKHBIX MOJYIIPOBOAHUKAX;



7. JledexTsl pocTa, AUCIOKAIUH, Ae(PEKTHI YITaKOBKH.

3.4. TeMbl 1a00paTOPHBIX padoT

HE MPEyCMOTPEHO

3.5 Koncyabranumn

Hown

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OOcyxneHne wMaTepuanoB IO Keiicam pa3gena "Beemenuwe. MarepuanoBencHue

MOJYNPOBOIHUKOB. BricOkOUnCTHIE BelecTBa"

OO6cyxeHre MaTepuaioB o Keiicam pasaena "PacTBopuMocTh B OMHApHBIX cUCTeMax"

OO6cyxaeHre MaTepualoB Mo keiicam paszaena "OCHOBBI TEOPUH KpUCTAUIM3AIAN"

OOcyxneHne MarepwaloB To Keicam pazaena "JledhekrooOpa3zoBaHue B KpUCTaLIaX

MOJTYITPOBOTHUKOB. B3anmonericteue nedexton. [IpoTskéHHBIE HEOTHOPOHOCTH"
Texywuti konmpoas (TK)

KoHcynbTanuu HampaBieHbl Ha MOJYY€HHE WHAMBUAYAJIbHOTO 3a/JaHMs JJI BBINOJIHEHUS
KOHTPOJBbHBIX  MeponpusiTuii  mo  pasneny  "BBenenue.  MatepuanoBeneHue
MOJIYITPOBOJIHUKOB. BeicOkouncThIE BenjecTBa"

KoHncynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUYAbHOTO 3aJaHMsl 1711 BBIIOJIHEHUS
KOHTPOJBbHBIX MEPOTIPUATHH 10 pazaeny "PacTtBopumMocTs B OMHApHBIX cUcTeMax "
KoHncynpranum HanpaBiaeHbl Ha NMOJyYE€HUE MHAMBUIYATLHOTO 3aaHUsl ISl BBIIOJIHEHUS
KOHTPOJIBHBIX MEPOIIPUATUI 11O pa3aeny "OCHOBBI TEOPUU KPUCTAIUIU3ALUU"
KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUIYATLHOTO 3aaHMsl ISl BBIIOJIHEHUS
KOHTPOJBHBIX ~Mepomnpusituii 1o pasaeny "JedekrooOpazoBaHue B KpHUCTaIax
MOJTyIIPOBOTHUKOB. B3anmoneiictere nedexron. [IpoTskEHHBIE HEOJHOPOAHOCTH"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekTt/ paboTa HEe MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPpMHUPYEMBbIX B HUX KOMIETEHIU

Howmep paznena
JUCIUILINHEI (B

O1eHOYHOE CPECTBO
(THN ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yabTaThl 00yUYEHUs MO TUCIUILINHE Komst
(B COOTBETCTBUH C pa3ieioM 1) HMHJMKaTOpPOB COOT];e?lT ;3 e
1] 2]3]4
3HaTh:
Kiaccuukanuio 1eeKToB B MOIYITPOBOJIHUKOBBIX V-2 + TectupoBanue/Tect. ledexTs! B
KpHUCTauiax u ¢azax IepeMEeHHOT0 COCTaBa ] MIOJTYITPOBOTHUKAX
(U3UKO-XMMHYECKHE MTPOLECCHl U3TOTOBICHHUS VJT-2m1c2 + Kontponbnas pabora/Kontponbnas padota Ne 1.
WHTETPATHHBIX CXEM ] PacTBOprMOCTh B OMHApHBIX CHCTEMax
Ymern:
OLICHUBATH 1EI€CO00PA3HOCTh UCIOIBL30BAHUS KonTponbnas pabora/KontponbHas padota Ne 2.
Pa3IMYHBIX OIYIPOBOTHUKOBBIX MATEPHAIIOB B N-2nx-1 + Mcrionp30BaHue MOIYIPOBOAHUKOBBIX MaTEPUATIOB
KOHKPETHBIX YCTPOICTBaxX
pa3pabaTrbiBaTh TEXHOJOTUICCKHI MAPIIPYT PacuerHo-rpadudeckas pabora/PacueTHoe
W3TOTOBJICHHS] HHTETPATIbHBIX CXEM U -2nik-2 + | 3apanue. OU3NKO-XMMHUYECKHUE MTPOLIECCHI
nsrotosyienus MC
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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
6 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Konrponbnas padora Ne 1. PactBopumocts B OuHapHbix cuctemax (KonrpoabsHas pabora)
2. KontponpHas padota Ne 2. Mcrnosnb30BaHUE TOTYIIPOBOIHUKOBBIX MaTEPHUATIOB
(KontponbHnas padbora)
3. Tecr. JledexTol B momynpoBoauukax (TectupoBaHue)

Dopma peanmsanuu: [Iposepka 3ananus
1. PacuetHoe 3ananue. @usnko-xumudeckue npoueccsl uzrorosnaenust UC (PacuetHo-
rpadudeckas padbora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Neb)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIeTCS OLICHKA 32 6 CEMECTp.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCHUIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. BBeneHue B npolecchl HHTErpaIbHbIX MUKPO- M HAHOTEXHOJIOTUH : B 2 T : yueOHOe nmocobue Juis
By30B / O0u1. pea. FO. H. Kopkumiko . — M. : BUHOM. JlaGopaTtopus 3nanuii, 2010 . —
(Hanorexnonorun) . - ISBN 978-5-9963-0341-0 . T. 1 : ®U3UKO-XUMUYECKUE OCHOBBI TEXHOJIOTHH
mukpodnekTponuku / FO. JI. Yucrskos, 0. I1. Paitrosa ; O6mr. pex. FO. H. Kopkumko . — 2010 . —
392 c. - ISBN 978-5-9963-0335-9 .;

2. Mopo3soga, H. K. Ilepepacrnipenenenne poOHOBBIX pUMECEH MpU TEPMOOOPAOOTKE
MoHokpuctaueckoro Si(Ge). Jlabopatopnas padora N 6 : MeTouuecKoe mocodue mo Kypey
"®uznyeckas XUMHUS U TEXHOJIOTHUS MaTEPUAIIOB 3JIEKTPOHHOM TEXHUKHU" MO HAIIPaBJICHUIO
"OnexTpoHuka u mukpoaiekrponuka" / H. K. Mopo3oBa, Mock. snepr. un-r (MOU TY) . — M. :
H3narensckmit om MOU, 2009 . — 12 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=1466;

3. Mopo3sosa, H. K. KoHTposb CTpyKTypBhl IOJIYIIPOBOJAHUKOBBIX MaT€pHAIOB METOAAMH CBETOBOU
Mukpockoruu. JlabopaTopHas padota NS : meTonuueckoe mocobue 1o kypey "duznyeckass Xummust
Y TEXHOJIOTHS MAaTEPUAJIOB AIEKTPOHHON TEXHUKH'' TI0 HAIIPABJICHUIO "JJIEKTPOHUKA U
mukpoanektponnka" / H. K. Mopo3oga, B. A. JImutpues, Mock. suepr. ua-t (MOU TY) . — M. :
Hznarensckuii om MOU, 2009 . — 24 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=772;
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4. Mopo3soa, H. K. PaBHoBecre COOCTBEHHBIX TOUEUHBIX Ae(PEKTOB B KpUCTAIIIE OMHAPHOTO
noynpoBogarka MX : Metonnueckoe mocodue 1o kypey "®dusndeckas XuMus
MOJIYITPOBOTHUKOBBIX MAaTEPHAIOB U TEXHOJIOTHI" 10 HAMpaBJICHUIO "DJIEKTPOHUKA U
mukpossiektporuka" / H. K. Mopososa, B. B. biunos, Mock. suepr. ua-t (MOU TY) . — M. : U3a-
Bo MDOU, 2004 . — 12 ¢c,;

5. T'openuk, C. C. MarepuaioBeeHuE MOTYPOBOAHUKOB U JUAICKTPUKOB : YYEOHHK 1)1 BYy30B
IO CIEUATBHOCTH "DU3MKA U TEXHOJIOTHS MATEPHAJIOB M KOMIIOHEHTOB JICKTPOHHON TEXHUKH' /
C. C. I'openuk, M. 4. Jamesckuii . — M. : Meraiutyprus, 1988 . — 574 ¢.;

6. OpmoHT, b. ®. Beenenue B (pu3n4ecKyro XUMHUIO ¥ KPUCTAIUIOXUMHIO TTOIYIIPOBOIHHUKOB :
yaeOHoe nocodue st BTy30B / b. @. OpmonT ; Pen. B. M. I'na3oB . — 3-e usn., ucnp. u gom . — M. :
Bricmras mkoma, 1982 . — 528 ¢.;

7. A. W. bponckuii- "®uszuveckas xumus", (6-¢ u3z., nepepad., gor.), M3nareabcTso:
"T"ocyiapcTBEHHOE HayYHO-TEXHUUYECKOE U3AaTEIbCTBO XMMHUECKOH JIuTeparypbl”, Mocksa,
Jlenunrpan, 1948 - (490 c.)

https://biblioclub.ru/index.php?page=book&id=222532.

5.2 JInleH3M0HHOE ¥ CBOOOTHO PACIPOCTPaHsieMoe MPOrpaMMHOe o0ecneYeHne:
1. Office / Poccuiickuii makeT 0o(hUCHBIX IPOrpamm;
2. Windows / OniepanrionHas cucrema cemeicTra Linux.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALTMOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3a naHHbIX )KypHaJioB u3nareancTBa Elsevier - https://www.sciencedirect.com/

6. DiieKkTpoHHBIE pecypchl u3nareabeTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. Baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 9BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

11. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

12. TlopTaj oTKpBITHIX 1aHHBbIX Poccuiickoii ®exepanun - https://data.gov.ru

13. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/Aa H COLUATbHOI 3amuThI PO -
https://rosmintrud.ru/opendata

14. ba3a oTKpBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTaHAApTOB MUHHCTEPCTBA TPYAA U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

15. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

16. Ba3a oTkpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

17. dnexkTpoHHas oTkpbITas 6a3a naHHbIX '"Polpred.com O630p CMU" -
https://www.polpred.com

18. Uudopmanmnonno-cnpapoynas cucrema «Kongexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

19. HauMoHaIbHBII MOpTAaJI OHIAKH 00yyeHus: «OTKpbITOE 06pa3zoBanue» - https://openedu.ru
20. OpunnanbHblii caiiT MeepaaibHOr0 ATEHTCTBA M0 TEXHUYECKOMY PeryJIMPpOBAHUI0 U
MeTpoJioruu - http://protect.gost.ru/

12



21. OTKpbITasi YHUBEPcUTeTCKasi HHpopManuoHHas cuctema «POCCHSD» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep ayauropun, OcHanenue
HAaNMMEHOBaAHUEC
VYyeOHbIC ayAUTOPUH IS K-102a, Yuebnas mapTa, CTyJ, IOCKa MeJIoBasi, HOYTOVK,
MIPOBEICHUS JICKITMOHHBIX aAyIUTOPUS KOHJIULIUOHEP, TEJIEBU30D
3aHSATUM U TEKYIIETO K-102, YuyeOnas napra, CTyJq, JoOcKa MeJloBasi, HOyTOYK,
KOHTPOJIA ayIUTOPUS KOHJIULIUOHEP, TEJIEBU30D
VY4eOHbIC ayAUTOPUH IS K-102a, Yuebnas mapTa, CTyJ, IOCKa MeJIoBasi, HOYTOVK,
MPOBEACHUS TPAKTUYECKUX aAyIUTOPUS KOHJIULIUOHEP, TEJIEBU30D
saastuii, KP u KII K-105/1, KommbroTepHbIii CTOJI, CTOJI JIJI1 OPTTEXHUKH, CTOJI
KJ1acc KOMITBIOTEPHBIN, CTYJI, JOCKA MEJIOBas,

MYJIbTUMEIUNHBINA TPOEKTOP,
KOMITIBIOTEP MEPCOHAIBHBIMN,
KOHJIULIUOHED

Y4eOHbIC ayAUTOPHH TSI

K-102a, YuebOnas

napra, CTyJq, JOCKa MeJIoBasi, HOyTOYK,

MIPOBEACHUS ayJIuTopus KOHJIUIIHOHEP, TEIEBU30D
MIPOMEXKYTOUHOU K-102, YuecOuas napTa, CTyJ, JOCKa MeJIoBasi, HOYTOVK,
aTTeCTallu ayJIuTopus KOHJIUIIHOHEP, TEIEBU30D
ITomemenus s HTB-302, YuranpHbIi CTYJI, CTOJI IUCbMEHHBIN,
CaMOCTOSATEIIbHON PabOThI 3aJ1 OTaesa KOMITbIOTEPHAs CETh C BBIXOJOM B
oOciyxuBaHus yaeOHOi | MHTEpHET, KOMIIBIOTEP MePCOHATBHBIN
JIATEPaTypOu
ITomemenus s K-102a, YucOnas napra, CTyJq, JOCKa MeJoBasi, HOyTOYK,
KOHCYJIbTUPOBAHHUS aAyIUTOPUS KOHJIULIUOHEP, TEIIEBU30P
K-102, YucOnas napra, CTyJ, JocKa MeloBasi, HOyTOVK,
aAyIUTOPUS KOHJIUIIUOHED, TEIIEBU30D

K-109/2, Kabuner
coTpyaHHUKOB Kad. "DuH"

CTOJ, CTYJ, IKad /I JOKYMEHTOB,
mkad A7 XpaHEeHUs! UHBEHTAaps, CTOJ
MUCbMEHHBIN, TUTUIOMHBIE U KypCOBBIE

paboThI CTYIEHTOB

[TomemeHus st XpaHEeHUS
o0opy0BaHus U y4eOHOTO
WHBEHTapA

K-115, Cxnan kad.
"3I/IH"

CTeJUIaX, UHBEHTAPh Y4eOHbII
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

duszndeckass XuMus IMOJYIIPOBOJHHKOB

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

Tect. JlepexTs B monynpoBogaukax (TectupoBanue)

Kontponsnas padora Ne 1. PactBopumocts B OnHapHbIx cuctemax (KonTponbsHas padora)

Kontponbnas pabota Ne 2. Micnonp3oBaHue NoaynpoBOJHUKOBBIX MaTepuanoB (Konrponbhas

pabora)

Pacuetnoe 3aganue. ®usnko-xumudeckue nporeccsl u3rotornenus MC (Pacuetno-rpaduueckas

pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

WNunexe KM- | KM- | KM- | KM-
Howep Paznen pucuumimHbl KM: L 2 3 4
pasnena AT el Henens 4 8 12 14
KM:
1 Beenenune. MartepuanoBeieHUE OIYITPOBOJHUKOB.
BricokouncThie BemecTBa
11 MarepuanoBeaeHue noaynpoBOJHUKOB +
1.2 BricokouucTsie BeniecTBa +
2 PactBopuMOCTE B OMHAPHBIX CUCTEMAX
2.1 PactBopuMOCTh B OMHApHBIX cUCTEMaxX +
3 OCHOBBI TEOPHH KPUCTATUTU3AIIH
3.1 OCHOBBI TEOPUH KPUCTATITU3ALIUN +
Jedexroobpa3oBaHue B KpUCTAIJIaX MOTYIPOBOJHUKOB.
4 B3aumopeiictue nedextos. [IpoTskEHHBIC
HEOJTHOPOJHOCTH
4.1 HedexToobpa3zoBanre B KpUCTaIaX MOJTYITPOBOTHUKOB +
4.2 B3aumopeiicTBue nedekToB +
4.3 [TpoTsxEHHBIE HEOJHOPOTHOCTH +
Bec KM, %: | 15 25 25 35
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