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1. IEPEYEHbD INTAHUPYEMBIX PE3YJIbTATOB OB YUEHUS

JlMcuuIuiiHa yq9acTByeT B (POPMUPOBAHUM CIEIYIOMUX KOMIIETEHIMI 00pa3oBaTeIbHON
IIPOrpaMMBI.

IToaxomMmneTeHI MU,
NHauKkaTopbl J0CTHKEHUSA
Komnerenuun ¢dopmupyembie B .
KOMITeTeHIM
AMCUMILINHE
YK-1. Crnocoben | YK-1.0OTUDIMual'TI 3HaHUe OCHOBHBIX TEHICHIUHN U
OCYIIECTBIISATh Crniocoben CO3/7aBaTh | HAMPABICHUN MPUMEHEHUS
KPUTHYECKHM  aHaj M3 | aHAIUTUYECKUH 0030p IO | HAHOMAaTepHaJIOB B THOKOM

MPOOJIEMHBIX CUTYaIUil

3aJJaHHON TeMe, COMOCTaBIIAA

3JICKTPOHUKC

Ha OCHOBC CHUCTEMHOI'O | JaHHBIC Pa3JINIHBIX YMeHue BLIABISATH OCHOBHBIC

MOJIX0/1a, HUCTOYHUKOB C | 3HaYMMBbI€ aCMEKThI 3asIBIEHHOTO

BBIPaOaTHIBATH HCITOJTh30BaHUEM 00beKTa THOKON AIICKTPOHUKHU

CTpaTEeruio IEUCTBUI KPUTEPHUATBHOTO noaxoza | OneIT AeITeJbHOCTH 110 aHAJIU3Y
npu BBIOOpE 00BEKTOB | TPOOIEMHOM CUTYAITUN KaK

paspabotke B pamkax KII mo

CHUCTCMBI, BbISIBJIAA €€

JUCHUITIIUHE COCTAaBJIAOIINUC U CBA3U MCIKAY
HUMHU
YK-2. Crnocoben | YK-2.0TUDIInal'Tl 3HaHue MEPCIEKTUB "
yrpaBiiath  1poekToM | CriocoOeH OpraHW30BBIBATh U | IPEUMYIIECTB IPUMEHECHHSI
Ha BCEX OdTamax ero | MpUHUMATh ydactue B | MaTepHaJoB AJIEKTPOHHOU
KU3HECHHOTO LIUKJIa pa3paboTKe WHHOBAIIMOHHOTO | TEXHUKH, a TaKKe TJI00AIBHBIX

IIPOEKTa

3aaa4, HallpaBJICHHBIX Ha Pa3BUTUC

TEXHOJIOTUI MUKPO- 51
HAHORJIEKTPOHUKH

Ymenue COOTHOCUTH
MOCTaBJICHHBIC 3a1aun C
UMEIOLTUMUCS HEJSIMU WIH
TeMaTHUKaMu

OnbIT AesITeJIbHOCTH 1o
GbOpMYyTUPOBAaHUIO HA  OCHOBE
MIOCTaBJIEHHOU poOIeMbI

IPOEKTHON 3a7add U CHOCO0y ee
pelieHus  uepes

IIPOEKTHOT'O YIIPABIICHUS

peann3annio

YK-3. Crnocoben | YK-3.0TUDIInal'Tl 3HaHMe OCHOBHBIX TEHJCHLHNH
OpraHu30BbIBATH u | CmocoOeH y4acTBOBaTh B | pa3BUTHUA  TEXHOJIOTMH  THOKOH
PYKOBOIUTH  PaOOTOM | OpraHu3aIui, JJEKTPOHUKA €  TIPUMEHEHUEM
KOMaH/Ibl, pacnpeneneHnd (YHKIUNA UM | HAHOMaTepHUaJoB B pErHOHE

BblpaGaTBIBaH BBITIOJTHEHUHN IMPOCKTa B | YMeHHe OLCHUBATh U BbBIBJIATH
KOMAaHJIHYIO CTPATETUIO0 | KOMaH/Ie BO3MO>KHOCTH KOHKPETHBIX

IS JOCTHOKEHUS

O0BEKTOB B  TNPHUMEHEHHH K
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MOCTaBJICHHOU LN

MOCTaBIICHHOM 3a/1a4u (00BEKTY)
OnbIT AeATeTbHOCTH o
BBIpabOTKe CTpaTeruu
COTpPYAHHMYECTBAa M Ha €€ OCHOBE
opraHuzamuu  0oTOOpa
KOMaH/IbI TUTst TOCTHIKEHHUSI

IIOCTaBJIICHHOH IIEJIN

YHJICHOB

Komnerennua IIK-1

«Criocoben

dbopMynupoBaTh IENH W 3aJa4d  HAYYHBIX

I/ICC.HGI[OBaHI/Iﬁ B COOTBCTCTBHU C TCHACHUUAMU U HNCPCIICKTHUBAMU PA3BUTHUA SJICKTPOHUKH U

HAHORJIEKTPOHUKH, a TaKKe CMEXKHBIX 00JIacTeld HayKH M TEXHUKH, OOOCHOBAaHHO BHIOMpATH

TEOPETUYECKHE U OSKCIIEPUMEHTAIbHBIE METOJBl M CpEICTBA peIIeHUs chopMyTupoBaHHBIX

3amau» cgopmyJupoBaHa Ha ocHOBe mNpodeccuoHanbHoro crangapra 40.058 «uxenep-

TEXHOJIOT 110 TPOU3BOJICTBY U3JIEIHI MUKPOAJIEKTPOHUKI

Oo6o0mennass TpynoBass ¢pynkmus 40.058 D[7] PaspaGoTka rpynmoBbIX TEXHOJOTHYECKUX
IPOIIECCOB M MOJIEPHU3AIUS IPOU3BOICTBA U3ACITUI MUKPOIIEKTPOHUKI
TpynoBast pyukuus D/01.7 Ananus u BEIOOP MEPCIIEKTUBHBIX TEXHOJIOTHYECKHUX MPOILIECCOB U

000pyI0BaHUsl TPOU3BOJCTBA U3ACIUN MUKPOIIEKTPOHUKU

COOTBETCTBUU c
TEeHJICHIIUIMU u
MEPCIIEKTUBAMU

pPa3BUTHUSL TEXHOJIOTUH
THOKOM 2JIEKTPOHUKH

3aJaHuH JJI UCITOJTHUTEIIEH;
— cbop, 0O6paboTKa, aHAIH3 U
CUCTeMaTH3aIHs Hay4HO-
TEXHUYECKOH  WH(popManuu
o TeMme UCCJIEIOBAHMUS,
BBIOOpD METONHMK H CPENCTB
peuieHus 3a1a4u;

— pa3paboTKa METOJWKH U
MIPOBEJICHUE MCCIICIOBAHUN U
U3MEPEHUM IapaMeTpoB U
XapaKTePUCTUK 151631 (U150
ANEKTPOHHOU TEXHUKHU,

aHaJIU3 UX Pe3yJIbTaTOB

IMogxkoMneTeHnnM, .
3anaum npodeccuoHanbHoi | UHAMKATOPHI JOCTHKEHH S
(popmupyembie B N
AesITeJIbHOCTH MOJKOMIIeTeH Ui
AUCHMIIUHE
HK-1.OTUDIIual'Tl | — Pa3pabotka pabourx | 3HAHME OCHOBHBLIX TEHICHLUU
Crnocoben IUIaHOB u nporpaMM | Pa3sBUTHsA TEXHOJOTHH INPHOOPOB
dbopmympoBats TIPOBEICHHS HAYYHBIX | THOKOH SNEKTPOHUKH
3aJauu VIS | Ucclen0BaHuN U | YMEHHsI. BBIABIATH OCHOBHBIE
JOCTUIXXCHUA TCXHHUYCCKHUX p33pa60TOK, 3HA4YUMBbIC ACIICKTbhl 3asdBJICHHOI'O
MOCTABJICHHOW II€Id B | MOArOTOBKA OTJIENIbHBIX | 00BbEKTa THOKOM IIEKTPOHUKH

OneIT IIOCTAHOBKHU 3ajad I
JIOCTHMKEHHS TIOCTABJICHHOM 11EJIH,

B YaCTHOCTH YCIICIITHOTO
BBIITOJIHEHUSI ~ WHHOBAIMOHHOTO
IIPOCKTA

Komnerenmus IIK-4

«CriocobeH JenaTh HAyYHO-OOOCHOBAaHHBIE BBIBOIBI

10

pe3yibTaTaM TCOPETHYCCKUX U OSKCIICPUMCHTAJIBHBIX HCCHCHOBaHHﬁ, JaBaTb PEKOMCHAAUU I10
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COBEpIICHCTBOBAHUIO YCTPONCTB M CHUCTEM, TNOTOBUTh HayyHble MYyOJIMKalUU M 3asiBKU Ha
n300peTeHus» chopMyTHPOBAHA HA OCHOBE NMPOdecCHOHATbHBIX CTAHIAPTOB:

40.058 «HxeHep-TeXHOIOT MO MPOU3BOICTBY U3CITHI MUKPOIIEKTPOHUKI

Oo6o0mennass TpynoBass ¢pynkmus 40.058 D[7] Pa3paGoTka rpynmoBbIX TEXHOJOTHUYECKUX
MPOLIECCOB U MOJIEPHU3AIUS TPOU3BOJICTBA U3ACTUN MUKPOIIEKTPOHUKU

TpynoBass ¢ynkmuss D/03.7 PaspaboTka u ajganrtaiuss TPYIIOBBIX TEXHOJOTHUECKUX
MIPOLIECCOB IIPOU3BOJICTBA U3 JIeHi MUKPO3JIEKTPOHUKH
40.006 «MHxeHep-TeXHONOT B 00JacTH MPOM3BOJCTBA HAHOPA3MEPHBIX MOIYHNPOBOIHUKOBBIX
npruOOpPOB U UHTETPATIBHBIX CXEM»

O06o00mennas tpynosasi pynknus A[7] O6ecnieueHue GyHKIIMOHUPOBAHHUS HAHOAICKTPOHHOTO
MIPOU3BOJICTBA B COOTBETCTBUU C TEXHOJOTHYECKOU AokyMeHTanuen. [lonnepxkka u yinydiienue
CYIIECTBYIOIIUX TEXHOJIOTHYECKHX TMPOIECCOB M HEOOXOMUMBIX PEXKHUMOB IPOHU3BOJCTBA
BBIITYCKa€MOW OpraHu3aluen NpoayKInu

Tpynosbie pynkuun A/04.7 PazpaboTka npeoKeHUH M0 MOJACPHU3AIUN TEXHOJIOTHYECKOTO

mpoiiecca
A/05.7 Pa3zpaboTka peKOMEHIalllii 0 MOACPHU3AINN TEXHOJIOTHYECKOTO 000PYyI0BaHUS U
TEXHOJIOTMYECKOM OCHACTKH Ha BBITYCKAEMYIO OpraHu3aluen mpoayKIIUIo

Hay4YHO-000CHOBaHHBIE

YCTPOMCTB U CHUCTEM Ha
TUOKUX TIOI0XKKAX

Hay4YHO-TEXHUYECKOU

BBITTOJTHEHHBIX
HCCIIEAOBAaHUM, TOATOTOBKA U
MIPEACTABICHUE JOKJIAJ0B Ha

IMogxkoMneTeHnnM, .

3anaum npodeccuoHanbHoi | UHAMKATOPHI JOCTHKEHH S
(popmupyembie B .

AeATeIbHOCTH MOIKOMIIeTeHIIU I
AUCHUILINHE
K-4. OTUDIMual'll | - cbop,  00paboTKa, | 3HAHME OCHOBHBIX  TCHACHIMUH
Cnocoben JeNaTh | aHAIM3 MW CUCTEMAaTH3alus | Pa3BUTHs, Leled u 3amad B cdepe

MaTepraoB ANEKTPOHHONU TEXHUKHU

BBIBOJBI 1o | uHopmauu 1o TeMe | YMEHHEe BBIICIATh OCHOBHBIE H
pesyibTaTam HCCIICIOBAHUS, BLIOOp | BXKHBIE (DAKTOPHI  BBIIIOJIHEHHOM
TCOPCTUICCKUX METOJUK U CPEJICTB PelieHus | paboThl, aHaIU3MUPOBaATh
UCCIEA0BAaHUM, NaBaTh | 3a/a4u; COOTBETCTBUE JOKYMEHTAIIMOHHOI'O
PEKOMCHJANKN IO | ITIOArOTOBKA HAay4yHO- | U MPE3EHTALIMOHHOTO MaTepualia

METOJaM TEXHUYECKUX oTueToB, | OnbIT J1eATeJIbHOCTH no
IIPOU3BOJICTBA 1 | 0030poB, pedeparos, | IPOBEAECHUIO KOMILIEKCHOTO
HCIOJIb30BAHUIO nyOnuKanuil mo pe3yibTaraM | aHajau3a HMEIOLIUXCS MaTepHalloB,

dopmynupoBke
BBIBOZIOB HAa OCHOBE MMEIOLIMXCS

B TOM qHUCJIC

TCOPCTUUCCKHUX W MPAKTUUYCCKHUX

Hay4yHble KOH(epeHUMH U | JaHHBIX.
CeMMHapbl;  (QuKcaus U
3amuTa 00BEKTOB
UHTEJUIEKTyaJIbHON

COOCTBEHHOCTH

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM

JlucupmninmHa BXOIWT B YacTh,

ITPOI'PAMMMbI

dbopMHupyeMyI0 yJaCTHUKaMH 0Opa30BaTeIbHBIX

otHomeHui, bioka 1 «/luctummuael (MOIyiH)» 00pa3oBaTEIbLHON MPOTPAMMBI.

Bxoauble TpeOOBaHUS K TUCHMIUIMHE: U3YYEHUIO MOJIYJIS IPEIIIECTBYET (POPMUPOBAHHE

KOMIIETEHIIMI OakanaBpuara.




dopmupyemMble B IPOLECCE H3YYCHMS MOAYJsS KOMIETCHIMM B JajbHEHIIEM
YIITYOJNSIOTCS BBIMOJIHEHNEM WHAMBHUIYalnbHbIX 3a1anuii HUP u mpakTuku W ciry’kaT OCHOBOM
JUTSL BBITIOJIHEHUS! BHIITYCKHOM KBalupuKaoHHoi padoTs! (BKP).

3. OFBbEM JJUCHUILINHBI U BUJIbl YYEBHOM PABOTHI
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1. TpeGoBanust k
3amura
MaTepuagam u .
3 - 4 6 14 3 nabopaTopHOU
CTPYKTypaM AJisi THOKUX
paboThl
MOJITIOKEK
2. Amopdusbie u
HAHOKPHUCTAIINISCKUE
IJIEHKU KPEMHUS B 3armura
TEXHOJIOTHH - 4 8 18 6 naboparopHoit
WHTETPATbHBIX paboThl
3JICKTPOHHBIX IPHOOPOB
Ha TMOKUX ITOI0KKAX
3. OKCUAHBIC MJICHKH B
TEXHOJIOTUH 3armura
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4. Opranuyeckue
IJICHKU B TEXHOJIOTUU 3amuTa
WHTETPATbHBIX - 4 8 18 5 nabopaTopHOU
3JICKTPOHHBIX TPHOOPOB paboThl
Ha THOKHX ITOJUIOXKKAX
5. Yruneponusie
HAHOCTPYKTYPHI B
PYKTYP 3armura
TEXHOJIOTHH
- - 2 15 11 KYpPCOBOTO
MHTETPabHbBIX
MPOEKTa
3JICKTPOHHBIX IPHOOPOB
Ha TMOKUX ITOI0KKAX
6. CtpyitHas ne4yatb 1
JIPYTHE METOIBI
by - - 4 15 10 TectupoBanue
CO3IaHUSI TOTIOJIOTUH HA
THOKHX TI0JIJI0’KKaX

4.1. JIeKIIHOHHLIE 3aHATHS
He npedycmompenvi

4.2. TlpakTHyeckue 3aHATHSA

MUCHUILTHHBI

BaHATUHA

(4achl)

HaumenoBanue 3aHATHSA

~ Ne moxyJist

= Ne mpaKTH4€eCKOro

N O0beM 3aHATHI

Hctopust pa3BuTusi NPUOOPHBIX CTPYKTYp Ha THUOKUX TOAJIOKKAX.
[lepBuuHOE pacrmpee/ieHie Ha TPYIIBl IS BBIMOJTHEHUS IPOCKTA
«/HHOBAIMY B THOKOM AJICKTPOHUKEY

Martepuanbl, UCIONb3yeMbIe MPU CO3JaHUU NPUOOPHBIX CTPYKTYp Ha
THOKUX MOJITIOKKAX: MaTepuabl MOJITIOKEK, MaTepuabl
(YHKIIMOHATBHBIX CIIOEB, MATEPHAIIBI 3AIIUTHBIX CIIOCB

BBeneHne B TEXHOJIOTHIO THUOKOW dyekTpoHHKH. [lommoxkku u
TEXHOJIOTUS 0apPbEPHBIX CIIOEB I THOKOM 3JIEKTPOHUKU

TexHonorust ¢GopMupoBaHus aMOPPHBIX U HAHOKPUCTAJUIMYECKUX
IUICHOK KPEMHHs, OCOOEHHOCTH U XapakTepucTuku. IIpubopnbie




Ne MoyJist

MUCHUILTHHBI

Ne mpakTHYeCKOro

BaHATUHA

O0nLeM 3aHATHIH

(4achi)

HaumenoBanue 3aHATHSA

CTPYKTYpPBI Ha OCHOBE aMOP(HBIX MOJIYIIPOBOTHUKOB

(6]

N

HuzkoremmnepaTypHbliii aMOphHBIN 1 HAHOKPUCTATUICCKUN KPEMHUN B
TEXHOJIOTUHM TOHKOIIJICHOYHBIX TPaH3UCTOPOB. IIpuMenenue amopdHoro
KPEMHUS B TEXHOJIOTUH THOKHX JHCIIIIEEB

TexHoMOrHUsI THOKUX TOUTOKEK, OAPBEPHBIX CIIOEB, CTPYKTYP Ha OCHOBE
aMop(HOTO KPEeMHHUS

Mexanuueckasi TeOpusi CTPYKTYp Ha THOKHX TOJUIOKKAX

B03MOXHOCTH HUCHONB30BAaHUSI OKCUIHBIX IUIEHOK B TEXHOJOTHUHU
CTPYKTYp Ha THUOKHMX TMOJUIOKKAX: MNPOBOASIIME W HEMPOBOJASIINE
okcuabl.  TexHomoruss  (QOPMHUPOBAaHUS  OKCHIHBIX  CJIO€B U
(dbopMupOBaHUE TOTOJIOTMYECKOTO PUCYHKA

CTabuUIbHOCTD CTPYKTYP, (OPMHUPYEMBIX C UCTIOIB30BAHUEM OKCHJIHBIX
MaTepHajoB

10

OcHoBuble mapameTpbl  TFT  21€KTpOHHBIX CHCTEM Ha OCHOBE
OpraHMYECKUX MarepuanoB. DOpMUPOBAHHE HMHTETPAIBHBIX CXEM C
HCII0JIb30BaHNEM ITOJINMEPHBIX MaTEpUANIOB. OcobenHoctu
UCIIOJB30BAaHUS OPraHMYECKUX M IOJMMEPHBIX MAaTEpUaloB B
IIPOU3BOJICTBE DJIEKTPOHHBIX CUCTEM

11

MaTepI/IaJII:I 1 MCTOJbI CO3JaHMUA MACCHUBOB B TCXHOJIOTMHM Ha THOKUX
IMOJJIOKKax. Hcnonp3oBanue MOJIYIIPOBOAHUKOBBIX HOHHTHO(bGHOB JJIsL
CO3aHUA MOJICBBIX TPAH3UCTOPOB

12

Opranndeckass (GOTOBOJbTaWKA. Marepuanbl Il OpraHUYECKOM
(OTOBOJIbTAUKH.

13

Opraanueckue u nonmuMepHbie TFT 37eKTpOHHBIE CUCTEMBI JJISI THOKUX
JTUCIIEEB U CXEM

14

VYraeponHele HAHOCTPYKTYpPBI: CBOWCTBA, TEXHOJIOTUU (HOPMHUPOBAHMUA.
Hcnonp3oBaHue YriaepoaHbIX HAHOTPYOOK B IUIGHKAX IPOBOASIIMX
MaTepHaJoB

15

CrpyitHas medaTh W JPyrue METOIbI CO3/IaHUSl TOTOJOTMHA Ha THOKHX
nomtoxkkax. OcobeHHocTH mporecca (GOpMUpPOBaHUS — TOIMOJIOTH
WHTETPAIBHBIX CXEM Ha OCHOBE OPraHWYECKHX MaTEepPHAaJIOB

16

Cemunap-koHdepenius «MITHHOBAIIMY B THOKOH SIEKTPOHUKE




4.3. JlabopaTtopHbie padoThl
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arHeTPOHHOE HaHECEHNE TOHKUX TIeHOK Ni
1 1 4 M N
MHUpPOBaHHE CBEPXTOHKHX CJIO€B aMOpPQHBIX IOJ BOJIHUKOBBIX
5 2 4 ®o OBAaHUE CBEPXTO CJIOEB aMoO o OBO 0
COEMHEHUI METOJIOM MOJIEKYJISIPHOTO HaclauBaHUsI
3 3 4 dopMHpOBaHUE NMPOBOASIINX CIIOEB OKCHAA THTaHA C UCIOJIb30BAHUEM
30J1b-T€JIb TEXHOJIOTUU
4 4 4 DopMHUPOBaHUE TOJMMEPHBIX THOKUX (PYHKIIMOHAJIBHBIX CIOEB
4.4. CamocTosiTeqIbHAsA pad0oTa CTY/ICHTOB
=
| =
2 | &
2E|% |BumCeC
=, E ) na
SRR
= 5 |28 9
s = |© 8
Z = c 2
16 [ToaroToBka K MpakTUYECKUM 3aHATUSIM
20 [ToaroroBka k 1abopaTopHbIM paboTam
40 IIpakTHyeckas MOATOTOBKA NPH BbINOJTHEHHH KYPCOBOIO NPOEKTA:
1-6 Pa3paboTka HHHOBAITMOHHOTO (KYPCOBOT'0O) MPOCKTA, MMOATOTOBKA H
MPEJCTaBICHUE IPOCKTA
10 [ToaroroBka k TecTy
10 IToaroroBka K 3a4eTy ¢ OLEHKOU

4.5. IlpumMepHasi TeMaTHKA KypPCOBBIX padoT (IP0eKTOB)

PazpaboTka MHHOBAallMOHHOM NPOAYKIIMM C  HCIOJIB30BaHUE TEXHOJIOTMH U
BO3MOXHOCTEH TMOKOM JIEKTPOHUKHU.

5. HEPEYEHb YYEBHO-METOJJNYECKOI'O OBECIIEYEHUA JJIA
CAMOCTOSTEJBHOM PABOTHI

YueOHOo-MeToAM4IeCcKOe 00ecreueHue JJIsi CaMOCTOSATEIBLHOM pabOThI CTYICHTOB B COCTaBE
YMK nmucrummuasr (OPMOKC// URL.: http://orioks.miet.ru/):
Monyab 1 «TpeboBanus K MaTepraiaM u CTPYKTYpPaM JIJIsi THOKUX TIOITIOKEK
v Marepuansl Ajif  CaMOCTOSITEIBHOTO HW3y4YEHUsT TEMaTUKUM MOAYJs 1, TOATOTOBKH K

NPaKTUYECKUM 3aHATHM 1-3



http://orioks.miet.ru/

v' Marepuansl Ui CaMOCTOSITEIBHOTO HM3Y4YEHHs TEOPHH MpPU MOATOTOBKE K J1a0OpaTOpHOM
pabore 1.

Moayabs 2 «AMoppHBIE U HAHOKPHCTAIMYECKHE TIUICHKM KPEMHHUS B TEXHOJOTHH
MHTETPATbHBIX AJIEKTPOHHBIX TPUOOPOB Ha THOKUX MOATIOKKAX)»

v/ Marepuaiisl Ui  CaMOCTOSITCIBHOTO H3y4YEHHS TEMATHKH MOMAYIsSs 2, MOATOTOBKH K
NPaKTUYECKUM 3aHATHAM 4-7

v' Marepuansl Ui CaMOCTOSITEIBHOTO HM3Y4YEHHs TEOPHH MPU MOATOTOBKE K J1a0OpaTOpHOM
pabore 2.

Moaynb 3 «OxcuaHble IUICHKH B TEXHOJIOTUM HHTETPalbHBIX 3JEKTPOHHBIX HPHUOOPOB Ha
THOKUX MMOIOMKKAX))

v/ Marepuaiipl Ui  CaMOCTOSITCIBHOTO H3yYEHHS TEMATHKH MOJAYIsS 3, MOATOTOBKH K
NPaKTUYECKUM 3aHATHIM §-9

v Marepuaiisl JUisl CaMOCTOSITENLHOTO HM3y4eHHs] TCOPHH IMPU MOATOTOBKE K J1abOpaTOpHOM
pabore 3.

Moayab 4 «OpraHuyeckue IUIEHKH B TEXHOJIOTUM MHTETPAJIbHBIX JEKTPOHHBIX MPUOOPOB Ha
IMOKHX MOAJIOAKKAX)

v/ Marepuansl Uil CaMOCTOSITEIbHOTO H3y4EHHs TEMATHKH MOy 4, MOATOTOBKH K
npakTU4eckuM 3aHsaTusm 10-13

v Marepuaiibl JUiss CaMOCTOSITEJIBHOTO H3yYEHHSI TEOPUH IMpPU TOArOTOBKE K JIaOOPATOPHBIM
pabotam 4.

Monyab S «YriepoaHbsle HAHOCTPYKTYPbl B TEXHOJOTMU WHTETPAIBHBIX DJIEKTPOHHBIX
MpUOOPOB HA THOKHUX MOJIOKKAX )

v’ Marepuansl Uil CaMOCTOSITEIbHOTO H3y4eHHs TEMATHKH MOy 4, MOATOTOBKH K
MPAKTUYECKOMY 3aHATHIO 14.

Monyab 6 «CtpyitHas edaTh ¥ IPyrue METOAbI CO3/IaHUS TOMOJIOTHH Ha THOKHUX TTOITOKKAX )
v/ Marepuansl Uil CaMOCTOSITEIBHOTO H3y4EHHs TEMATHKH MOy 4, MOATOTOBKH K
NpPaKTUYECKUM 3aHATHIM 15-16.

v’ PekomeHpanuu 10 [IPEACTABJICHUIO WHHOBALIUOHHOT' O IIPOEKTA. - URL:
www.cfuv.ru/2015/03/recomendacii.pdf.

6. MEPEYEHb YYEBHOM JINTEPATYPBI
Jlureparypa

1. Merammmzanus ynbTpaOoibIINX HHTETPATBHBIX CXEM [3JIEKTPOHHBIN pecypc]: Yueo.
nocobue /JI.I'T'pomoB [u np.]; mox pea. FO.A. Yamnsiruna. - 2-¢ u3f., 2JIEKTpOHHOE. - M.:
BMHOM. JIa6oparopus 3uanwuii, 2012. - 277 c. - (OCHOBBI HayK).

2. Hanorexunonoruu [Tekct]: Yue6. mocodue / Y. Ilyn, ®@. Oyanuc; Ilep. ¢ anrn. mox
pen. KO.U. T'onoBuHa. - 4-e usn., uctp. u goi. - M.: Texunocdepa, 2009. - 336 c.

3. Bsenenue B mporiecchl MHTErPAJIbHBIX MUKPO- U HaHOTexHoJorui [Tekct]: B 2-x T.:
[Vueb. mocobue mns By3oB]. T. 2: Texnomoruueckue acmnektsl / M.B. Axynenok [u ap.]; [lox
o6mr. pen. FO.H. Kopkumiko. - M.: BUHOM. Jlaboparopwus 3nanmii, 2011. - 256 c.

4, TaspunoB C.A. KoHucrekr nekumii 1o auctumiimHe "HwuskoremmepaTypHbie
MPOIIECChl B TEXHOJIOTHM HaHOAJIeKTpoHMKHW W HaHocucteM" [Tekcr] / C.A. TI'aBpunos, A.H.


http://www.cfuv.ru/2015/03/recomendacii.pdf

benos, A.B. Xene3nsikosa; M-Bo obpazoBanus u Hayku PO, MITUDT(TVY). - M.: MUDIT, 2011.
-172 c.

5. Flexible Electronics: Materials and Applications [Dnextponnsiii pecypc] / Alberto
Salleo, William S. Wong, eds. - Springer, 2009. - (Electronic Materials: Science & Technology.
Vol. 11). - URL: https://link.springer.com/book/10.1007/978-0-387-74363-9 (nara oOpaiiicHus:
26.09.2018).

Ilepuoguyeckue u3aHus

N3Bectust BY30B. DnekTponunka

N3Bectust BY30B. MaTepuanbl 3JIeKTPOHHON TEXHUKHU
®u3nka U TEXHUKA MOJYITPOBOJHUKOB

Poccuiickue HaHOTEXHOIOTUH

MarepuanoseneHnue

Heoprannueckue marepuaisl

KypHan HeopraHu4ecKo XuMuu

Kypnan texanyeckon Gu3uku

Kypnai skciepuMeHTAIbHON U TEOPETUIECKOU (PU3UKHU

© oo N RN RE

7. HIEPEYEHb INTPO®ECCHOHAJIbBHbBIX BA3 JAHHbBIX, THOPOPMAIIMOHHBIX
CITPABOYHbBIX CUCTEM

1. Jlanb: »2/1eKTPOHHO-OMOIMOTeuyHasi cucrema. — Cankr-lIlerepOypr, 2011. -
URL: https://e.lanbook.com/ (mara oOpamenus: 21.09.2020). — Pesxxum moctyma: ajisi aBTOPH3.
nosib3oBareneid MUOT.

2. eLIBRARY.RU: HayuyHas jjiekTpoHHasi 0uOauoreka: cadT. — Mocksa, 2000. —
URL.: https://elibrary.ru (mara o6pamenus: 11.09.2020). — Peskum moctyma: i 3aperHCTPHP.
MI0JIb30BaTEEH.

3. HKOpaiit: D1eKTPpOHHO-0U0/IMOTEYHAsI cUCTeMa: o0pa3oBaTebHas maTdopma. -
Mocksa, 2013. - URL: https://urait.ru/ (mata obpamenus: 05.09.2020). - Pexxum gocryma: st
aBTOPU3HPOBAHHBIX Nosb3oBareneii MUIT.

4. ibooks.ru: DaekTpoHHo-6ubIMOTeUHas cuctema = DbC AiOykc: cailT. - CaHKT-
[erepoypr, 2010. - URL: https://ibooks.ru/home.php?routine=news (mara oOpamieHus:
20.09.2020). - Pexxum mocTyma: st aBTOpHU3. monb3oBateneiit MUDT.

5. Baza American Chemical Society (ACS). - URL: http://pubs.acs.org (mara
obpamienns: 20.09.2020). - Pexxum moctyma: s aBTopus. moib3oBaresieir MUDT.

6. DaexrTponHas Bepcusi 6a3bl ganHbIx ECS msnarenscra Electrochemical Society.
— URL: http://ecsdl.org/ (mara o6Opamenus: 20.09.2020). - Pexxum moctyma: Ijisi aBTOPH3.
nosb3oBareneit MUIT.

7. SCOPUS: 6ubnuorpadudeckas u peepaTuBHas 0a3za JaHHBIX HAYYHON NEPUOTUKU:
caiit. — URL: www.scopus.com/ (mata obpamenus: 20.09.2020). - pexum pocryma: s
aBTOpU3. nosib3oBarenet MUOT.

8. OBPA3OBATEJIBHBIE TEXHOJIOT'UA
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B xone peanuzamnuu 00ydeHUsT UCIOJIb3yeTCS CMelIaHHOe 00yueHue (PEeai30BhIBACTCS C

IPUMEHEHHEM 3JIEKTPOHHOTO 00YYEHUS U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH).

OcBoenne 00pa3oBaTeIbHON MPOrpaMMbl O0ECHEUUBACTCS pecypcaMH  3JIEKTPOHHOM
uHpopmMannonHo-odpasosarenbroi cpeast OPUOKC (http://orioks.miet.ru).
Jlyist B3auMOJIEHCTBHUSL CTYIEHTOB C TPEIOJaBaTeNeM HCIOIb3YIOTCS CEPBHUCHI 00paTHOMN

ces3u: paznen OPUOKC «/lomaninue 3aganusi», SIEKTPOHHAS MOYTA, YaT ¢ MPEnoJaaBaTeeM B

WhatsApp.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIINHBI

HaumenoBanue

Y4eOHBbIX ayAUTOPHUil

M OMEIeHUH 1151
CaMOCTOSITEJILHOMI
padoThI

OcHalEeHHOCTHh Y4eOHbIX ayAUTOPUH U
NoOMeleHuH JJISI CAaMOCTOSITEILHOM
padoThI

Ilepeyennb
NMPOrpaMMHOI0
o0ecrneyeHUus

YueOHas ayuTopus

Ne 4315 «JlaGopaTopust

TCXHOJIOTHUH
HAaHOMATCPUAIOB»

— aBTOMATH3UPOBAHHBIMN KOMILJIEKC
HAHECEHHs] MaTEepUalOB aTOMHO-CIIOEBBIM
ocaxxnerarem KSV Dip Coater;

— MOTEHLUOCTAT-TaJIbBAHOCTAT
AUTOLAB PGSTAT302;

— anekrpoxumuueckuit komriekc HAHO-
XT-1 na snemenrte [lenbThe;

— KOMIUIECKT obopynoBaHUs JUTSt
dbopmupoBaHus

AMMT GmbH

AJIEKTPOXUMUYIECKOTO
HaHOMaTEePHUAJIOB
Germany;

— Becel OXAUS Model PA 214 C;

— CHMYJIATOP COJHCYHOTO  HM3ITYYCHHS
NEWPORT 67005 ¢ HCTOYHHKOM TOKa
NEWPORT 69907,

— wucrounuk Toka KEITHLEY 2450;

— moTreHuuocrar-ragbpBanocrar Elins P-
45X;

— Ttepmocrar skuakoctHoi Lauda model
Alpha;

— KOMIIBIOTEPBI, IPUHTEPBL, UHTEPHET

Microsoft Windows,
Visual C++,
CorelDRAW,
Kaspersky Total
Securi, Microsoft
Office

ITomemenue s
CaMOCTOSITEIbHOMN
paboTsl

[TomemeHue, OCHAIIEHHOE KOMITBIOTEPHOM
TEXHHUKOH, C BO3MOKHOCTBIO
nojkioueHus k cetu «MuTepuer» u
o0ecrnieueHrneM J0CTYIa B AIEKTPOHHYIO
MH(pOPMaITMOHHO-00PA30BATENBHYIO CPEY
MUDT

OC Microsoft
Windows
Microsoft Office
Professional Plus
Opayzep

Acrobat reader DC
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10. ®OH/Ibl OLLEHOYHBIX CPEJICTB /151 IPOBEPKH
CO®OPMHUPOBAHHOCTH KOMNETEHIAI/MIOIKOMITETEHIIMIA

1. ®OC mno mnoaxommereHimu YK-1.OTUDIMual'Tl «CroocobeH  co3xaBarh
AHATUTUYECKUN 0030p MO 3aJaHHOW TEME, COTMOCTAaBJIAS JAHHBIC PA3UYHBIX HCTOYHHUKOB C
HCITOJIb30BaHUEM KPUTEPUATLHOTO MOX0/1a TIPH BEIOOpE 00BEKTOB pa3padoTke B pamkax KII mo
JUCITUTLIINHE

2. ®OC mno mnonkommereHnmuu YK-2.0TUIIIHalTl «CmocobeH opraHW30BBHIBATH H
MPUHUMATDH Y4acTHE B pa3pab0TKe MHHOBAIIMOHHOTO MPOEKTa

3. ®OC mno mnoxnkomnereHimu YK-3.0TUDIInalTl «CnocobeH y4acTBOBaTh B
OpTraHM3aINy, pacupeeieHny (YHKIUI 1 BRITOTHEHUH MMPOCKTa B KOMAHIE»

4. ®OC mo mnogkomnereHmmu YK-4.0TUDIMHAITI «CrocoGeH mpeacTaBisTh
pe3yNbTaThl CBOEH pabOTHI C UCIOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHI

5. ®OC no nogkomrerenmu [1K-1.0TUDITHal Tl «Criocoben ¢popmynupoBath 3a1a4u
JUISL TOCTHKEHHS TIOCTAaBJIEHHOM L€ B COOTBETCTBUU C TEHACHIMSIMH U TEpPCHEKTHBAMU
Pa3BUTHS TEXHOJOTHIA THOKOMN DIIEKTPOHUKH

6. ®POC mno mnogkommerenuuu [IK-4. OTUDIIHal'TI «CrnocobeH nenath HaydHO-
000CHOBaHHBIE BBIBOJIBI IO Pe3yabTaTaM TEOPETHUECKHUX HCCIEIOBAHUH, TaBaTh PEKOMEHIAIIUN
0 METO/IaM MTPOU3BO/ICTBA M UCIIOJIH30BAHUIO YCTPOUCTB M CHCTEM Ha TMOKUX MOJTOKKAX»

@DOH/BI OLIEHOYHBIX CPEACTB MPEICTABICHBI OTICIBHBIMU JTOKYMEHTAMU M Pa3MEIICHbI B
coctae YMK jaucrumiauHbl 3JIEKTPOHHOW HWHGOPMAIMOHHONH 00pa3oBaTeNbHONW Cpe.bl
OPHOKC// URL: http://orioks.miet.ru/.

11. METOJUYECKHUE YKA3AHUS 1151 OBYUYAIOIUXCSI IO OCBOEHUIO
JACIATLITAHBI

11.1. OcoGeHHOCTH OPraHU3aLMU MpoLecca 00yUdeHus!

B pamkax kypca «OCHOBBI TEXHOJOTMH MHTETPAJIBHBIX 3JIEKTPOHHBIX MPUOOPOB Ha
HOKHX MOAJIOKKAX» MPETyCMOTPEHBI clieaytomue GopMbl yIeOHBIX 3aHITHH:

—npakmuyeckue 3aHAmMus, 1EIb TPOBEICHUS KOTOPHIX — YIIYOJCHHOE W3Yy4eHHE
HEKOTOPBIX pa3lesioB Kypca, a TakKe KOHTPOJb BBHINOJIHEHUS CTYICHTAaMH BHEAyIHTOPHOU
CaMOCTOSITENTbHON PabOTHI;

—nabopamopmuvle  3aHAMUsA, TENb TPOBEACHUS KOTOPBIX — OKCIEPHMEHTAIBHOE
HOATBEPXKACHHE W MPOBEPKA CYIIECTBYIOIINX TEOPETHUECKUX IONOKEHHH, (OpPMUPOBAHNE
npoeCCUOHATIBHBIX ~KOMIETEHIMH, YMEHHH ¥ HaBBIKOB MPOBEIEHHUS SKCIIEPHUMEHTOB,
03HAKOMJICHHE C COBPEMEHHBIMH MTPUOOPAMHU U armapaTypou;

—6HeayOumopHas camocmosmenvHas paboma, T1ENb KOTOPOH — 3aKpeIuieHHe
MOJYYCHHBIX 3HAHUH, MOArOTOBKA K NMPAKTHUECKUM U JaOOPATOPHBIM 3aHATHUSAM, IpUoOpeTeHHe
OTIBITAa CAMOCTOSTENILHOM Pa0OTHI C pa3TMUYHBIMU UCTOUHUKAaMU HHpopMarun. CaMocTosITeIbHAas
paboTa CTYACHTOB IJIAHUPYETCS M0 KaKAOH U3 TeM MPAKTUYECKUX 3aHITHH.

[TpuctynaTh K J1aOOpaTOpHBIM paboTaM HEOOXOTUMO IOCIE W3YYEHHUS TEOPETUYECKOTO
Marepuania, pPEKOMEHJIOBAaHHOTO IIPEMoAaBaTeIeM B paMKaX CaMOCTOSTEIbHOW paboThl U
W3Yy4YEHUS OMUCAHUS COOTBETCTBYIOIICH JIa00paTOPHOU pabOoTHI.
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Jna  BemonneHns 71ab0paTOPHOrO  MPAaKTHKYMA MOKHO BOCIIOJIB30BATECS  TaK)Ke
paspaboTKamu 1aGopaTopHbIx pabot, Haxongmmxcs Ha Kadeznpe. CTyneHTs! moyyaroT TOIYCK K
TabopaTopHoi paGoTe moce O3HAKOMITEHEHS C omnucaHneM nabopaTopHO# paGoter. [l
TOTYHEHHs  JoNycka HEOOXONMMO MNPaBHIBHO OTBETHTH Ha KOHTDOJIBHBIE BOMPOCHI K
TCOPCTHYECKOH YacTH, IPHBENEHHEIE B KOHIIE OMHCAHNS nabopaTopHOH paGoTsL.

Texymwmit  koHTpoms  camocTostrensHOMN paboThl cTyneHTa ocymecTBIseres 1o
PE3yIbTaTaM  3amuT Ja0OpaTOpHBIX paboT, HATHCAHMIO TECTOB, BEINIONHEHHIO B CPOK
HHHOBAIlHOHHOTO IPOEKTa, CaMOCTOSTENbHOM paboTsl, pesynbratam py6exHOro KOHTPOJIS H
Y4aCTHIO B aKTHBHBIX H HHTEPAKTHBHBIX (hopMax [IPOBEIICHHUS 3aHSITHH,

Bemonrenune xypcosoro TPOCKTa OCYIIECTRIIIETCS B Ipynnax. Ha mepsom IPaKTHYECKOM
SAHATHH TPENofaBateb 00BACHACT CYTh IIPOEKTa. Hens npoekrta BEIGHpaeTcs YYalluMHUCs H
obcyxnaercs ¢ mnpemogasatenem. Ilo WHHOBALMOHHOMY TMPOAYKTY TOTOBHTCA IIOJTHAS
AOKYMCHTAaUUs [UI1 NPEICTAaBNECHHS IIPOEKTa Ha KOHKYpPC HHBeCTHIMH. J[IS WTOrosoit
aTTECTAllUH IENeco00PasHO HCIOIB30BATE IIOPT(OTHO, BKIOYAIOIMH: KOHCIEKT MaTepHaos,
IIOATOTOBJIEHHBIX B paMKaX CaMOCTOSTEILHOMN paboTel, Marepuamsr n1abopaTOpHBIX pabor,
MATCpHaIbl KypCOBOTO HHHOBALMOHHOTO mHpoekTa. ITo 3aBEPIICHMH OOYYEHHS MPOBOIMTCS
IyGIYHOE IPE/ICTABIIEHHE PE3yJIBTATOR BBIIONHEHHS IIPOCKTHOIO 3a/[aHHs,

Pexomennyercs axtuBHO mocemars TIPEyCMOTPEHHBIE PACIIMCAHHEM KOHCYIBTALMH C
IPENOoABATENIEM.

11.2. CrcremMa KOHTPOIS B OLeHHBAHKS

o 3aBepmennio maywenus mucuumIHEL IPCIyCMOTPCH 3auem ¢ OWeHKOH, TIpH 3ToM
OLICHKA HMTOTOB y4eOHOH JesTeNbHOCTH CTyICHTa OCHOBaHa Ha HAKONUTETBHO — Ga/UTBHOH
cucreme. [l cnaum 3adera ¢ oumeHKOH mo Aucuunnne paspadotansr @OCH, BKIIOYaONIHE
KOMIITICKCHOC  TIPaKTUKO-OPHEHTHPOBAHHOE  3aMaHHe Mo TPOBEPKE  CHOPMHPOBAHHOCTH
TOKOMIICTCHIMH C METOMHYECKUMH YKA3AHHAMH 10 HX BBIITOJIHEHUIO U KPHTEPHIMH OLIEHKH.

Ilo cymme Gannos BeIcTaBNSETCS HTOrOBAS OlleHKa 110 mpeamery. CTpykTypa u rpagux
KOHTPOJIbHBIX MEPONIPUATHH nocTynen 8 OPMOKC// URL: http://orioks.miet.rw/,

[Ipu BEICTABNEHMH HTOrOBOH OLCHKH HCIIOIB3YETCS IIKANa, IPUBE/IEHHAs B TabuIe:

Cymma 6asios Ounenka
Memnee 50 2
50-69 3
70 — 85 4
| 86— 100 5
PASPABOTYUKMH:
Houent uncruryra [IMT, Kk.1.1. v y @v' /' A.A. JTponos/
Houent uacruryra IIMT, k.1.1. 0774 {2'—{57/ / A.B. Xenezusxona/
W/
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PaGouas mporpamma nwcmummmms: «OCHOBEI  TEXHOIOTHH UHTCTPANEHEIX  3JIEKTPOHHBIX
IpHOOPOB Ha THOKMX HOMIOKKAXY 110 HampaBI€HUIO mOAroToBKH 11.04.04 «ONEKTPOHHKA H
HAHOSJICKTPOHUKAY,  HalpaBICHHOCTH (mpodumo)  «Marepumansr  u TEXHOJIOTHH
(GYHKIHOHATBHO SNEKTPOHUKHY paspabortana B Uucturyre IICPCTIEKTHBHBIX MATEPHANOB H
TEXHOJIOTHH U yTBepX/IeHa Ha 3aceqanuu YC UIIMT 30 centa6ps 2020 roxa, mportoxon Ne 39

n

iy

3am. nupextopa Mucruryta [IMT ; / A.B. XKenesusikora/

JIUCT COI'JIACOBAHUSA

Pabouas mporpamma cormacosana ¢ LlentpoM moarotoBku k akkpemuramuu u HE3aBHCHMOMH
OLIEHKH KadecTBa

e
Havaneruxk AHOK %’ / M. Hukynuua /

Pa6ouas nporpamma cornacosana ¢ bubmorexoit MUDT

/77

/ Jupexrop 6ubnmnotexu %f/ / T.I1. dununmoga /
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