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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Pa3zButue y MarucTpaHTOB IpeACTaBiIeHUs O TBepAoTeabHO CBY MUKpo- 1 HaHORJIEKTPOHUKHU
1 00 SBJICHUSIX U MPOLECCaX, HA KOTOPBIX OCHOBAHO MPUOOPHOE HAIIPABICHHE.

1.2. 3agauy AUCHUILIUHBI

1. ®opmupoBaHHe 3HaHHI 00 OCHOBHBIX TEXHOJIOTHYECKUX MPOIECCaxX, C MOMOIIbIO KOTOPHIX B
HacTosilee BpeMs CO3[aloTcs HaHoreTepocTpyKkTypHble CBY TpaH3uCTOpBI, a TakkKe MOHOJUTHBIE
HHTETpalbHbIE CXEMbI Ha UX OCHOBE.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).

Nunexc qucuumiunsl: 51.B.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOyYeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HAINpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO#I 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUEHUs 110
Komnerenuus
KOMITETCHIIUH JTUCLUTIIINHE
YHuBepcajibHble KOMIIETCHIIMT
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIIUH
ITKP-10. I'oToB ITKP-10.1. 3naer 3HaeT COBPEMEHHOE COCTOSIHUE 1
(bopMyJIMpPOBATh LEIH U |COBPEMEHHOE COCTOSIHUE U IIEPCIEKTUBBI PA3BUTHUS aPCEHUA-TATNINEBOU
3a/1a4M HAy4YHbIX MIEPCIEKTHUBBI PA3BUTHS reTePOCTPYKTYPHOM 3JIEKTPOHUKHU
HCCIIEIOBAHUM B ANEKTPOHHOW KOMIIOHEHTHOU
COOTBETCTBUU C 0a3bl U pbIHKA
TEHJCHUUSAMU U
[IePCIEKTUBAMU
DPa3BUTHS YIEKTPOHHKH 1 [IKP-10.2. Ymeet YwMeer BoIOUpaTh TEOPETUUECKUE U
HAHODIEKTPOHUKH, a bopMyIupOBaThH LENIU U AKCIIEPUMEHTAJIbHBIE METO/IbI UCCIICI0OBAHMS
TAKKE CMESKHBIX 3a/1a4d HAy4IHBIX MaTepHUaIoB U YCTPOUCTB
obacTeil HayKu 1 HACCIENOBAHUN HaHoTeTepoCTpyKTYpHOU CBU-351eKTpOHUKH
TEXHUKH, CIIOCOOHOCTBIO
000CHOBAaHHO BBIOMPATH
p [IKP-10.3. Bnaneer Brnaneer merogukamu T€OpETUYECKOTO U

TEOPETUYECKUE U

METOANKAMU TEOPETHUECKOTO |IKCHEPUMEHTAIIBHOIO aHaIM3a MaTepUaioB U
AKCIIEPUMEHTAIIbHBIE o .

U DKCIIEPUMEHTAIIBHOTO YCTpOICTB HaHOTEeTEpOCTpYKTYpHOI CBU-
METO/BI U CPEICTBA

aHaJau3a JUIsl peleHus ANEKTPOHUKHU
peuieHus

c(hOpMyIHUPOBAHHBIX 3a/1a4
c(hopMyIUPOBAHHBIX
3a/1a4
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ITKP-13. Crocoben k
OpraHu3aly u
MIPOBEJICHUIO
BKCHepI/IMCHTaJII)HBIX
HCCIICIOBAHUH C
HpI/IMCHeHI/IeM
COBpeMeHHI)IX CpCI{CTB nu
METOJIOB

IIKP-13.1. 3HaeT MeTOaBI U
00opy10BaHME NTPU
BBITNIOJTHEHUU
AKCIIEPUMEHTAJIbHBIX padoT

3HaeT NPUHLIHUIIBI Pa3pabOTKU
TEXHOJIOTMYECKUX MApLIPYTOB
HaHOT€TEPOCTPYKTYPHBIX MOHOJIUTHBIX
MHTEIPAJIBHBIX CXEM

[TKP-13.2. YMmeer
TUIAHUPOBATD
HKCIIEPUMEHTaIbHbIE Pa0OTHI
C TIpUMEHEHUEM
COBPEMEHHBIX CPEJICTB U
METOJIOB

YmMeer pazpabaThiBaTh
HAHOTETEPOCTPYKTYPHBIE aPCEHU/I-TaJUTUEBbIE
CBY MOHOJIMTHBIE UHTETPAIBHBIE CXEMBI
TEXHOJOTHYECKHE MapIIPYThI UX
U3TOTOBJICHUS

ITIKP-13.3. Bmageet
HaBbIKAMH OpraHU3alUU U
IMOCTAaHOBKH
AKCIIEPUMEHTAIBHBIX padoT

Bnaneet HaBbikamMu pa3paboTKu 0a30BBIX
TEXHOJOTMYECKUX IPOLECCOB

ITKC-1. Cnocoben
IIPOBOAMTDH aHAIU3
MHPOBOT'O OIIbITa
IPUMEHEHUs
MaTepHuaioB
HaHOT€TEPOCTPYKTYPHOMI
CBY-351eKTpOHUKHT

ITIKC-1.1. 3HaeT OCHOBBI
MaTepHUAaIOBEICHUS
MOJTYTIPOBOTHUKOB U
reTepPOCTPYKTYP

3Haer (1)I/ISI/IT-IGCKI/I€ U XUMHWYCCKUC ITPUHIUIIEBI,
JIeXKale B OCHOBE TEXHOJIIOIMYECKUX
MPOLECCOB APCEHUA-TALTUEBOMN
HaHOT€TEPOCTPYKTYPHOU dJIEKTPOHUKH

I[IKC-1.2. Y™meeT nenats
0030pbI IO OTEYECTBEHHBIM U
WHOCTPAaHHBIM UCTOYHUKAM
uHbopmaIuu

YMeeT npoBOIUTH aHATTU3 MUPOBOTO OIbITA
MPUMEHEHUS MaTEpPHUaJIOB U yCTPOICTB
HaHOreTepoCcTpyKTypHO CBY-351€KTpOHUKH

IIKC-1.3. Bnageer
METOAUKAMH aHaIN3a
MPUMEHEHHUs MAaTEpUaJIoB B
WHTETPAIbHOMN 2IIEKTPOHUKE
CBUY, ocHOBaHHOM Ha
reTepOINMUTAKCUATIBHBIX

CTPYKTYpax

Brnaneer MeToaukamu aHaJin3a IpUMEHEHUS
MaTEpUaJIOB B apCEHUI-TAJUIMEBON
reTepOCTPYKTYPHON IEKTPOHUKE

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4arommxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 9acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
o Becero  |CemecTpsl
Bunbl yueOHOI esTenbHOCTH
4acoB 1 cemectp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejieM, BCero 36 36
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHSA 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 72 72
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka k 3auery 25 25
[ToaroroBka K TECTUPOBAHUIO 10 10
BrinonnHeHne kelc-3a1anus / MpoeKTa 22 22
Hanucanue pedepata 15 15
OO0mas Tpy10eMKOCTh (B 4acax) 108 108
Oo0wmas TpynoeMkocTh (B 3.e.) 3 3
3
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5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI IO pa3aenam (TeMam) u BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILIMHBL U BUBI YYEOHOH IEATEIbHOCTH

Jlek. Bcero yacos
[Ipak. | Cam. dopmupyemsbie
Ha3Banus pasnenoB (TeM) IUCHUILIIMHBI | 3aH., (6e3
3aH., 4 |pab., 4 KOMIIETEHIINH
q 9K3aMECHA)
1 cemecTp

1 Beenenue B GaAs 3JEKTPOHUKY 2 2 12 16 [IKP-10, ITIKP-13,

ITKC-1
2 OCHOBBI TEXHOJIOTUM MPOU3BOJICTBA 4 4 14 22 TIIKP-10, IIKP-13,
GaAs CBY MUC [IKC-1
3 Ba3oBbIe TEXHOJIOrHYECKUE OJIOKU 4 6 14 24 IIKP-10, IIKP-13,
usrotosinenuss GaAs CBU MUC [IKC-1
4 TexHOIOTNYECKHEe MAPLIPYThI 4 3 16 23 [IKP-10, ITIKP-13,
npousBozacTBa CBY MUC Ha ocHOBe ITKC-1
pHEMT, E/D pHEMT, mHEMT, HBT,
BiHEMT u GaN HEMT
5 Opranu3zaiusi KOHTPOJIsi Ka4ecTBa B 4 3 16 23 [TKP-10, ITIKP-13,
nponecce npousBoacTsa CBY MUC TIKC-1

Htoro 3a cemectp |18 18 72 108
Uroro|18 18 72 108

5.2. Conep:xanue pa3enoB (TeM) TUCHHIIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B TabimIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 11O JICKIIUSIM)

TpynoemkocTsb

Haszsanus pasnenos
(Tem) MUCIUTUTAHBI

Copnepxanue pa3/iesoB (TeM) AUCUUILINHBI (B
T.4. TIO JICKIUSIM)

(JIeKIIMOHHBIE
3aHATHA), U

dopmMmupyemsie
KOMIIETEHIIUHN

1 cemecTp

1 Beenenue B GaAs
AIIEKTPOHUKY

ITapameTpsl 1OJIyIPOBOIHUKOBBIX
matepuaiioB A3B5 u ocoGeHHOCTH UX

[IKP-10,
IIKP-13, I[IKC-1

npuMmeHeHus. Mcropus pazsutus GaAs
MHUKPO3JIEKTPOHUKU: OT TOMO- K
reTepOCTPYKTYPHBIM TpaH3ucropam u CBY
MHUC, ot GaAs x InP u x GaN MUC.
Knaccudukanus GaAs, InP u GaN npubopos
u CBY MUC, ux xapakrepuctuku. JlopoxkHas
kapra CBY MUC, TenaeHnu pa3BUTUS
orpaciu. O6nactu npumenenus CBU MUC,
NIEPCIIEKTUBHBIE PHIHKU.

Htoro 2
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2 OcHOBBI
TEXHOJIOTHH
npousBoacTBa GaAs
CBY MUC

AKTHBHBIE U TACCUBHBIE 371eMeHTBI GaAs
MUC, ux KOHCTPYKLMH, TUIIbI TEXHOJIOTHH.
I'erepocTpyKTypbl U UX 0a30BbIE
KOHCTpYKuuu. TpeGoBaHus K
TEXHOJIOTMYECKUM cpeaM. Tomonoruueckue
HOPMBI ¥ IPUHLIUIIBL, JIS)KAIIHE B OCHOBE
TexHos0ruu npoussoacrsa MUC.
[TocTpoeHne TEXHOIOIMUECKOTI0 MapiIpyTa,
OpraHu3alys 3ayCKOB U JBUKEHUSI IIJIACTUH
no mapuipyty. [lonsarus frontside u backside
processing, TEXHOJIOTUYECKHUX OJIOKOB.
Me:xonepaioHHbI KOHTpoIb U PCM TecTsl

TIKP-10,
TIKP-13, TIKC-1

Hroro

3 bazoBrIe
TEXHOJIOTHYECKHE
OJIOKHM U3TOTOBJIEHHS
GaAs CBY MUC

®opMUpOBaHUE MEXKIIEMEHTHON U30JIALUN
aneMeHToB MIUC. dopMupoBaHre OMHUYECKHUX
KOHTaKkTOB. PopMupoBaHUE OAPHEPHBIX
KOHTakToB. [laccuBanys MoBEpXHOCTH.
PopMupOBaHUE TACCUBHBIX 3JIEMEHTOB.
®opmMupoBaHuE BO3AYLIHBIX MOCTOB.
DopMUPOBAHUE MEKITEMEHTHOU U
MEXXypOBHEBOH pazBoakH, low-k
nuaiekTpuku. opmupoBaHue
KaIlCyJIMPYIOILEro MOKPHITUS. Y TOHEHHE
wiactuH GaAs. @opMUpPOBaHUE CKBO3HBIX
orBepcTuil. DopMHUpoOBaHKME METANIN3ALUN
oOpaTHO# cTopoHsI 1 “street”. CBU
tectupoBanue MUC. Pe3ka miactuH.
Busyanphslii konTpons CBY MUC.
Kopnycuposanne CBY MIC.

[IKP-10,
ITIKP-13, I[IKC-1

Hroro

4 TexHOJIOTHYECKHE
MapIIPyThI
npousoacTtBa CBY
MMUC Ha ocHOBE
pHEMT, E/D
pHEMT, mHEMT,
HBT, BIHEMT u
GaN HEMT

MapipyT npou3BoACTBa KOMMYTAIIHOHHBIX U
ycunurtenbHbix MUC Ha ocHoBe pHEMT.
MapupyTt npousBojcrsa MUC Ha ocHOBe
E/D pHEMT. Mapmpyt npousBoactsa MUC
Ha ocHoBe mMHEMT. MapuipyTt npousBoacTBa
MMUC na ocuoBe HBT. Mapuipyt
npousBozacTBa MUC Ha ocHoBe BIHEMT.
MapuipyTt npousBojcrsa MUC Ha ocHOBe
GaN HEMT. IIpunriumnsl pa3paboTKu HOBBIX
TEXHOJOTMYECKHX MaplIPyTOB.

ITKP-10,
ITIKP-13, IIKC-1

Hroro
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5 Opranu3zanus TexHonoruueckas 10poKHas Kapra. 4 [TKP-10,
KOHTPOJIA Ka4eCcTBa B | Y CTOMYMBOCTDH TEXHOJOTUYECKHX ITPOLIECCOB [IKP-13, [IKC-1
nporecce U MapuipyTa, OTKJIOHEHUS B IpoLecce
npousBogactBa CBU  |mpousBojacTBa: TUIIBI U IPOUCXOKICHUE.
MUC KoOHTpoJIb MapaMeTpoB TEXHOIOTUYECKUX
cpell, MaTepuaioB, 000pyI0BaHUS U
npoiieccoB. CTaTUCTUUECKUN
MeXKOIEepallMOHHbIH KOHTPOJIb 1IapaMETPOB
anemenToB CBU MUC. PCM rtectupoBanue.
BusyanbHblil KOHTPOJIb KPUTHYECKUX
pa3MepoB, MEXONEPALUOHHBIN U QUHULTHBIN
BHU3yaJIbHBIN KOHTPOJIb. OUHUIIHBIN
koHTposib CBY napamerpos MUC. IIpouent
BbIxoJ1a ToaubIX. Hanéxunocts CBY MUC.
Papnanmonnas croiikocts CBY MUC.
Hroro 4
Hroro 3a cemectp 18
Hroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadmIe 5.3.
Tabauna 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMHUHApPOB)
HazBanus paznenos (Tem) HanmenoBanue npaktuueckux | Tpynoemkocts, | dopmupyemsie
JIACHUTLTUHBI 3aHATUMN (CEMUHAPOB) q KOMITETCHIIUHI
1 cemecTp
1 Beenenue B GaAs [TapameTpsl MOTYIPOBOAHUKOBBIX 2 [IKP-10, ITKP-13,
AIEKTPOHUKY matepuanaoB A3BS u ocoOGeHHOCTH [IKC-1
UX IPUMEHEHUS
HUroro 2
2 OCHOBBI TEXHOJOTUH Pa3paboTka TeXHOJIOTHYECKOTO 4 [TKP-10, ITKP-13,
npousBojacTBa GaAs CBY  |mapupyta nsrorosienuss CBU [IKC-1
MUC MUC na GaAs
Htoro 4
3 ba3oBbie TexHonornyeckue | PazpaboTka TeXHOIOTHYECKUX 6 IIKP-10, ITKP-13,
6noku nzrorosnenust GaAs |01okoB m3rotosienuss GaAs CBY [IKC-1
CBY MUC MUC
Hroro 6
4 TexHOJIOTUYECKHE Pa3paboTka TeXHOTOTHUECKHX 3 [IKP-10, ITKP-13,
MapLIPYThI IPOU3BOACTBA MapuipyToB npousBojacTsa CBY [IKC-1
CBY MUC na ocHOBE MMUC na ocaose pHEMT, E/D
pHEMT, E/D pHEMT, pHEMT, mHEMT, HBT, BIHEMT
mHEMT, HBT, BIHEMT u |u GaN HEMT
GaN HEMT HUtoro 3
5 Opranu3zanusi KOHTPOJIS KonTponp kauecTBa B mporiiecce 3 [TKP-10, ITKP-13,
Ka4yecTBa B IIPoILIECcCce npousojactea CBY MUC [IKC-1
npousoactea CBUY MUC HUtoro 3
Hroro 3a cemectp 18
Hroro 18

5.4. JlaGopaTopHbIe 3aHATHUSA
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He npenycMoTpeHo y4eOHbIM M1aHOM

He npenycMoTpeHo y4eOHBIM IIaHOM

5.5. KypcoBoii npoekT / KypcoBasi padoTa

5.6. CamocTosiTesqIbHaAs1 padoTa

Buner camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEeMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.

Tabmmia 5.6 — Bunbl caMmocTosATeIbHOM pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMITETEHIIUN
HasBanus pasznenos Braer o Tpynoemkocts, |  Popmupyembie Dopmsbl
(TeM) TUCIUTLIMHBI CaMOCTOATEILHON q KOMITCTCHITUHI KOHTPOJIS

paboTsl
1 cemecTp
1 Beenenue B GaAs |Ilonroroska k 3auery 5 [TKP-10, ITKP-13, 3auét
AIEKTPOHUKY [IKC-1
ITonroroBka K 2 ITIKP-10, I[IKP-13, | TectupoBanue
TECTUPOBAHUIO [IKC-1
Bremonnenue ketic- 2 [IKP-10, ITKP-13, | Keiic-3aganue /
3a/1aHus / MPOEKTa ITKC-1 MPOEKT
Hanucanue pedepara 3 [TKP-10, ITKP-13, Pedepar
[IKC-1
Hroro 12
2 OCHOBEI [ToaroroBka k 3auery 5 IIKP-10, ITKP-13, 3auér
TEXHOJIOTHH [IKC-1
npousBojcTBa GaAs |[JoxaroToBka K 2 [IKP-10, I[IKP-13, | TectupoBaHue
CBY MHC TECTUPOBAHUIO IIKC-1
BrlinonHenue keric- 4 ITIKP-10, ITKP-13, | Keiic-3amxanue /
3a7aHus / IPOEKTa IMKC-1 MPOEKT
Harmmcanne pedepara 3 ITKP-10, ITKP-13, Pedepar
ITKC-1
Hroro 14
3 bazoBrsie [ToaroroBka k 3aueTy 5 [TKP-10, ITKP-13, 3auér
TEXHOJIOTUYECKHUE [IKC-1
OJIOKM U3TOTOBJIEHUS |[ToAroTOBKA K 2 [TKP-10, ITKP-13, | TectupoBanue
GaAs CBY MHC TECTHPOBAHHIO IIKC-1
BrimonHenue keic- 4 I[IKP-10, ITKP-13, | Keiic-3aganue /
3ajjaHus / IPOEKTa IIKC-1 MIPOEKT
Hanwucanue pedepara 3 [TKP-10, [IKP-13, Pedepar
I[IKC-1
Hroro 14
4 Texnonornueckue |[loaroroBka k 3avety 5 I[IKP-10, ITKP-13, 3auér
MapuUIpyThl [IKC-1
npoussojactBa CBY  |[Togroroska k 2 [IKP-10, IIKP-13, | TectupoBanue
MUC Ha ocHoBe TECTUPOBAHUIO ITKC-1
pHEMT, E/D BhInonHenue Kefic- 6 TIKP-10, [IKP-13, | Keiic-3axanne /
pHEM?, mHEMT, 153 1anus / npoekra ITKC-1 HPOEKT
HBT, BIHEMT u Hanucanue pedepata 3 ITIKP-10, IIKP-13, Pedepar
GaN HEMT [KC-1
Hroro 16
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5 Opranu3zanus [ToaroroBka k 3auery 5 [TIKP-10, ITKP-13, 3auét
KOHTpOJIS KauecTBa B [KC-1
nponecce IToaroroBka x 2 [TKP-10, ITKP-13, | TectupoBanue
npoussonctsa CBY | rectuposanmo IIKC-1
MHC Brinonnenue kelic- 6 ITIKP-10, ITKP-13, | Keiic-3amanue /
3aJjaHus / IPOEKTa [IKC-1 MIPOEKT
Hanwucanue pedepara 3 [TKP-10, [IKP-13, Pedepar
IKC-1
Hroro 16
Hroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHUH AUCHHUILINHBI,
1 BHJ0B Y4eOHOIi 1esiTe IbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUUIUIMHBI, U BUJIOB yueOHOM

JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATHI
Bunbr yueOHOM nesTeNbHOCTH
dopMupyemsle
Jlek. Cawm. DOopMBbI KOHTPOJISI
KOMIIETEHIIUU [Ipak. 3aH.
3aH. pao.
ITKP-10 + + + 3auér, Pedepat, TectupoBanue, Keiic-
3aaHue / TPOEKT
ITKP-13 + + + 3auér, Pedepar, TectupoBanue, Keiic-
3aJaHue / IPOEKT
IIKC-1 + + + 3auér, Pedepar, TectupoBanue, Ketic-
3a/1aHue / POEKT

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS IPECTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH

MaxkcuMalbHBIN 0ajlI

MakcumanbHbIi MakcumanbHbIi
3a MePUOJ MEKIY Bcero 3a
DopMBbI KOHTPOJISI 6ayt Ha 1-yro KT ¢ 0aJut 3a mepuosa
2KT u Ha xoHel| CeMecCTp
Hayana cemectpa | mexay 1KT u 2KT
cemecTpa
1 cemecTp
3auér 0 0 30 30
Pedepar 5 5 5 15
TectupoBaHnue 5 5 5 15
Keiic-3amanue / mpoekT 5 5 30 40
Hrtoro makcumym 3a 15 15 70 100
nepuo
Hapacraromum ntorom 15 30 100 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
Onenka

bannel Ha AaTy TCKYUICTI0 KOHTPOJIA

CornacoBaHa Ha noptane N2 64425




>90% oT MakcuMasIbHOI cyMMBbI OaioB Ha gaty TK

Ot 70% no 89% ot makcuMabHOM cyMMBI 6aiioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ||

< 60% oT MakcuManbHOI cymMMbl OamioB Ha naty TK

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecneyeHUue TUCIHIINHBI
7.1. OcHoBHas1 UTEpaTypa

1. TexHOJIOTUSI KPEMHUEBON HAHOIJIEKTPOHUKH: YuyeOHoe nmocobue / E. B. Anumenko, T. U.
Haunununa, B. A. Karageir - 2011. 263 c. [DnexTpoHHBIN pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/552.

2. TloneBble TpaH3UCTOPHI HA apceHu e rajuus: [IpuHIUnBl paboThl U TEXHOJIOTHS U3TOTOBJICHUS:
[Tep. ¢ anrn. / [1.®. Jluaaksuct, Y.M. ®opn, JI. Xonnaun u ap.; Pen. .B. lu Jlopenno, Pen. J.1.
Kanpnenyona, Pen. nep. I'.B. IlerpoB. — M.: Panuo u cBs3b, 1988. — 496 c. (Hanuuue B 6ubiInoTEKE
TYCVYP - 18 3k3.).

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. OGopynoBaHwue I CO37aHUS U UCCIICIOBAHUS CBOHCTB 0ObEKTOB HAHOAJICKTPOHUKH: YUeOHOe
nocobue / M. A. Uuctoenosa, T. . lanmmmaa - 2011. 98 c. [DnexTpoHHBIH pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/547.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0Co0ust

1. HTerpanbHbple yCTpONCTBA paguol’NeKTPOHUKHU. [IpoekTupoBaHne MHTErpalbHBIX CXEM Ha
apceHue rajutusi: PykoBoicTBO kK mpaktudeckuM 3ansatusMm / M. H. Pomanosckuid, E. B. Hedenmes -
2010. 76 c. [DnexTpoHHBIH pecypc]: — Pexum moctyma: https://edu.tusur.ru/publications/334.

7.3.2. YyeOHO-MeTOANUYECKHE MTOCOOUS I JINIY
C OFpaHI/I‘leHHI)IMI/I BO3MOKHOCTAMH 3}]Op0Bbﬂ U UHBAJIUJA0B

Y4eOHO-MeTOINYECKUE MAaTEPHAIIBI IJIsI CAMOCTOSITEIBHON U ayIUTOPHOI pabOThl 00yJarOIIUXCs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37J0POBbSI M1 HHBAJIUIOB MPEJIOCTABIAIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPHSTHS HHPOPMAIINH.

Jist i ¢ HApyLIeHUsIMU 3PeHHA:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1e4aTHOW (hOpMe YBEIMICHHBIM MIPUPTOM.

J st U ¢ HApYIIEeHUsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.
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J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUIaTeIbHOTO anmapara:
— B (popMe PIIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHas aynuTopusi: yaeOHast ay TMTOPHS JJIsl TPOBEICHUS 3aHATUH JEKIIMOHHOTO THITA, yaeOHas
ayJIuTOpUs JJs NPOBEACHUS 3aHATUM MPAKTUUYECKOTO TUIA, yuyeOHas ayAuTOpus Ui IPOBEIECHUS
3aHSATUM CEMHUHApCKOr0 THIA, NMOMEIIEHHE IS NPOBEACHUS] I'PYNMNOBBIX U HHIUBHUAYAJIbHBIX
KOHCYJIbTAllUM, MOMEIIEHUE /AJIsI IPOBEAEHUS TEKYIIETO KOHTPOJS M NMPOMEXKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 117 ayn.

Onucanue nMeroerocs 000pya0BaHus:

- YcraHoBKa coBMmellleHus U 3kcrionnposanus LI[A-310;

- YcraHoBKa 1711 HAaHECEHUsI (POTOpE3NCTa;

- OnekTpoHHbIN MUKpockon YOMB-100K;

- JlucTunnsaTop BOAbI

- JlabopaTopHoe obopynoBanue u npubopsl: Mmukpockon MBC-9, mukpockon crepeo MC-1,
Mukpounreppepomerp MUN-4, xumnueckas nocyza, peakTUBBI,

- YueOHas I0OCKa;

- [Ipoektop Beng;

- Hoytoyx ASUS;

- DKpaH JyIsl MPOEKTOPa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTes.

8.3. MaTepua/ibHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCITOJIOXKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmnuna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00eCcneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;

- 7-Zip;
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- Google Chrome.

8.4. MaTepuaJibHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPEIyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJst | Onienounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 Beenenue B GaAs IIKP-10, 3auér IIepeyens BonpocoB 11t
JJIIEKTPOHUKY [IKP-13, IIKC-1 3a4era
Pedepar [IpuMepHBIii IepeyeHs TeM
ISt pedepaTon
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
Keiic-3ananue / IIpuMepHBIi IepeyeHb
MPOEKT TEMATUK KeHc-3a1aHunil /
IIPOEKTOB
2 OCHOBBI TEXHOJIOTHH [TKP-10, 3auét [Tepeuens BOIIpOCOB 1Jist
npousBozacTBa GaAs CBU MUC |T1IKP-13, TIKC-1 3ayeTa
Pedepar [IpuMepHBIil IEpedYeHb TEM
111 pepeparon
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
Ketic-3ananue / [IpumepHbIil nepedeHb
MIPOEKT TEMaTHK KeWc-3a1aHuii /
IIPOEKTOB
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3 ba3oBbie TEXHOJIOTUYECKHE [TIKP-10, 3auét [Tepeuens BOIIPOCOB 1Jist
Ookm usroropicHus GaAs IIKP-13, IIKC-1 3adeTa
CBY MHC Pedepar [IprMepHBIii TepedeHb TeM
11 pepepaton
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
Ketic-3ananue / [IpumepHbIii nepedeHb
MIPOCKT TEMaTUK KeWc-3amanuii /
IIPOEKTOB
4 Texunonornyeckue Mapupytsl |I[TKP-10, 3auér Ilepeuenb BOIIPOCOB 15t
npousBoactBa CBY MUC na TIKP-13, TIKC-1 3ayeTa
ocnose pHEMT, E/D pHEMT, Pegepar [IpumepHbIil IepeyeHb TeM
mHEMT, HBT, BIHEMT u IS pe(bepaTOB
GaN HEMT TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
Keiic-3ananue / [IpuMepHBIi TEpeUeHb
MPOEKT TEMAaTHK Kelic-3anaunii /
MIPOEKTOB
5 Opranu3anus KOHTPOJISA [IKP-10, 3auér IIepeuyens BOonpocoB 11t
KauecTBa B IpoLecce [IKP-13, IIKC-1 3aueTa
npoussojctea CBY MUC Pedepar [IpuMepHBIii EpEeYEHb TEM
11 pepepaton
TectupoBanue [IpumepHbIil nepedeHb

TCCTOBBIX SaﬂaHI/Iﬁ

Keiic-3amanune /

[IpuMepHBIil epeyeHb

TEMAaTHUK Kelic-3a1aunii /
MPOCKTOB

IIPOEKT

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCUUILIMHE
®dopmynupoBKa TpeOOBaHUM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHUU UIn HaBBIKOB WJIN
CyMMBI 0aJuIoB 3HAHUS YaCTUYHO (dbparMeHTapHbBIE
OCBOCHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE PUMEHEHHE
yMEHHE HaBbIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

5 (oTIM4HO)

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. B kakoii o6nactu Hamu HaubOombee npuMeHeHne GaAs reTrepoCcTpyKTypHbIE MOHOJUTHBIC

uHTerpanbubie cxemsl (MUC)?

a) CHJIOBasl SJIEKTPOHUKA;

0) uudposas SMEKTPOHUKA;

B) DJIEKTPOHHKA CBEPXBBICOKUX YaCTOT;

r) poTOHHUKA.

. Kakue sneMeHThI SBISIOTCSA aKTUBHBIMU 371eMeHTaMH B GaAS MOHOJIUTHBIX MHTETPAJIbHBIX CXEM
(MUC)?

a) TMOJIBI,

0) KOHJIEHCATOPBHI;

B) PE3UCTOPHI;

') KOHJEHCATOPbl M UHTyKTUBHOCTH.

. B kxakom TonHkomnéHouHoMm sinemeHTe GaAs MUC B kadecTBe (PyHKIIMOHATBHOTO
KOHCTPYKTHUBHOTO 3JIEMEHTA UCIIOJIb3YETCSl TOHKAsI IJICHKA AUAJICKTpUKa?

a) pe3ucTop;
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0) KOHJIEHCATOD;
B) IIPOBOJIHUKH MEXCOETUHEHHUI];
T') HHAYKTUBHOCT.

4. CxBO3HbBIE METAUITU3UPOBAHHBIE OTBEPCTUS Kak 3eMeHT GaAs MUC ucnons3yrores is:
a) obneruenus koHcTpykimun MUC;
0) 3azemyienus anemeHToB MUC, pacnosioxkeHHBIX Ha JIMIIEBOU MOBEPXHOCTH IIaCTUHBI GaAs;
B) oOecrieueHnst BO3MOXKHOCTH TpexMmepHoi coopku MUC;
') CO3JJaHUsl MPUEMO-TIePEIalONINX AaHTEHH.

5. Kako#i tun Tpan3ucropa sBisieTcst 6a30BbIM a1t GaAs rerepocTpykTypHbix MUC?
a) moJyieBou Tpan3ucrop ¢ 6aprepom lllortkn (MESFET);
0) MmosIeBOM TpaH3UCTOp C U30aHpoBaHHBIM 3aTBOpoM (MOSFET);
B) OMTIOJIAPHBIN TPAH3UCTOP;
') TPAH3UCTOP C BBICOKOW MOABMKHOCTHIO 3ekTpoHOB (HEMT).

6. Kakue cpeabl M3 MEepeYUCICHHBIX HHXKE SABISIOTCS TEXHOJOTMYECKUMHU CpelamMu MpH
npousBoacTBe GaAs rerepocTpykTypHbix MUC?
a) BOJia, XUMUKATHI, Ta3bl, BaKyyM, IJ1a3Ma;
0) BO3/1yX, XUMUKATBI, Ta3bl, BAKyyM, IJIa3Ma;
B) BO3/YX, BOJIa, XUMHUKAThI, Ta3bl, MJIa3Ma;
T') BO31lyX, BOJIa, XUMHUKATBHI, Fa3bl, BAKyyM, IJIa3Ma.

7. Kakue TexHonoruueckue 070ku nmpu npousBoactse GaAs rerepoctpykrypubix MUC BxoasT B
CTaJIUI0 M3TOTOBJICHUS JIMIICBOM CTOPOHBI IIacTUHBI (frontside processing)?
a) 6710k (hopMUPOBAHUS MEKIIEMEHTHON M30Js1Iun dnemeHToB MUC,;
0) 6;10k opMHUPOBAHUS 3aTBOPOB;
B) 0JIOK OpPMUPOBAHUS OMUYECKUX KOHTAKTOB;
T') BCE TIEPEUUCIICHHBIE.

8. Kakue texnomornyeckue 06;10ku npu npousBoAcTBe GaAs rerepoctpykrypHbix MUC BxomsT B
CTaJIUI0 U3TOTOBJICHUS 0OpaTHOM cTopoHbl TutacTuHbI (backside processing)?
a) 6;ok yroHenwus ruiactTuH GaAs;
0) 6;10k OpMHUPOBAHUS MEKIIEMEHTHON M MEXKYPOBHEBOI Pa3BOIKH;
B) 0JI0K (pOpMHUPOBAHUS BO3IYIITHBIX MOCTOB;
r) 070K (hOPMHUPOBAHHMSI TACCUBHBIX AJIEMEHTOB.

9. Jlna ¢dopMupoBaHUs CTUIABHOTO HU3KOOMHOTO OMHUYECKOT0 KOHTAKTa MpU Mpou3BoACcTBe GaAs
rerepocTpykTypHbiX MUC TpaiuiimoHHO UCTIONIB3YIOT:
a) TOHKOIUICHOYHY0 Kommo3unnio Au/Ge/Ni;
0) TOHKOIUJICHOYHYIO KOMIO3HIHIo T1/Au;
B) TOJICTBIH CJIOW Au;
r) TOHKH# cioi Ge.

10. ns dbopmupoBanusi cyoMukponHoro T-oOpa3Horo 3aTBopa mnpu mnpousBoactBe GaAs

rerepocTpykTypHbIXx MUC TpaauiimoHHO UCTIONB3YIOT:
a) JIa3epHYI0 JIUTOorpaduio;
0) UMIPUHTHUHT;
B) DJICKTPOHHO-JTYUYEBYIO JUTOTpauIo;
I') KOHTaKTHYIO JTUTOTpaduIo.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. [TapameTpbl MosynpoBOAHUKOBBIX MaTepuanoB A3B5 1 ocobeHHOCTH X TPUMEHEHUS.
HcTopus pa3sutus GaAs MUKPOIIEKTPOHUKHU: OT FOMO- K T€TEPOCTPYKTYPHBIM TPAaH3UCTOpaM U
CBY MUC, ot GaAs x InP u x GaN MUC.

Knaccudukanus GaAs, InP u GaN npudopos u CBU MUC, ux xapakTepUCTUKH.

Hoposxnas kapra CBU MUC, TenaeHuny pa3BuTus OTpaciiu.

Ob6nactu npumenenuss CBU MUC, nepcrieKTUBHBIE PHIHKHU, TEXHOJIOTUS (POPCANT.

AxTuBHBIE U TaccuBHbIE 351eMeHThl GaAs MUC, nx KOHCTPYKLIHUH, TUIIBI TEXHOJIOTHUH.
['eTepocTpyKTyphl U MX 6a30BbIe KOHCTPYKLIUH.

TpeboBaHMs K TEXHOJIOTUYECKUM CPEIaM.

Tomnonoruueckre HOPMbI U IPUHIIMIIBL, JIEXKALME B OCHOBE npou3BoacTsa MUC.

ITocTpoeHHE TEXHOJOTMUECKOr0 MapILIpyTa, OpraHU3alus 3alyCKOB U JBM)KEHUS IUIACTHUH IO

MapuipyTy.

N —

COoXNAANRAW

—_
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34.
35.
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38.
39.
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41.

42.
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44,
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Sl

[Tonsitus frontside u backside processing, TEXHOTOTHYECKUX OJIOKOB.
MexonepanmoHHbIi KOHTPoJib U PCM TecThl.

®opMUpPOBaHUE MEXIIEMEHTHOU n30ssiuuu dnemenToB MUC.

dopMHUpOBaHUE OMUYECKUX KOHTAKTOB.

dopmupoBaHue 0apbEPHBIX KOHTAKTOB.

[TaccuBaiusi MOBEpXHOCTH.

®opMHUpOBaHUE TACCUBHBIX 3JIEMEHTOB.

®opmMHUpOBaHUE BO3AYIIHBIX MOCTOB.

dopMupoBaHHE MEKIIEMEHTHOM U MEKYPOBHEBOM pa3BOJKH, low-k auamekTpuky.
dopMHUpOBaHUE KATICYJTUPYIOLIETO MOKPBITHSL.

VYTonenue miactun GaAs.

®opMUPOBAHUE CKBO3HBIX OTBEPCTHUH.

dopMupoBaHHE METAUTH3AIIMKA 00pAaTHOM CTOPOHBI U “street”.

CBY TectupoBanne MUC.

MapxkupoBka 6pakOBaHHBIX YHUIIOB.

Peska nnactus.

Busyanensiii konTposis CBY MUC.

Kopnycuposanue CBU MUC.

MapupyT npou3BOCTBa KOMMYTAIIMOHHBIX U ycrunTenbHbIX MUC Ha ocHoBe pHEMT.
MapmpyT npousBoactsa MUC na ocHoe E/D pHEMT.

Mapupyt npousBojacrsa MUC na ocnoBe mHEMT.

Mapupyt npousBojcrsa MUC na ocnoBe HBT.

MapmpyT npousBoactsa MUC na ocHoe BIHEMT.

Mapupyt npousBojctsa MUC na ocnoBe GaN HEMT.

[TpuHLMIIBI pa3pabOTKH HOBBIX TEXHOJIOTUYECKUX MAPIIPYTOB.

TexHonornueckas JOpoKHas KapTa.

Y CcTOWYUBOCTh TEXHOJOTMYECKUX IMPOLECCOB M MapuipyTa, OTKIOHEHHUS B Ipolecce
MIPOM3BOJICTBA: THUIIBI U IPOUCXOXKICHHE.

KoHnTponb napameTpoB TEXHOJIOTUYECKUX Cpell, MaTepuaioB, 000pyI0BaHUs U MPOIIECCOB.
CraTucTUYeCcKUil MeKOTIEpallMOHHbBIA KOHTPOJIb NapaMeTpoB 3semeHnToB CBY MUC.
PCM tectupoBaHnue.

Bu3syanbHBI KOHTPOJIb KPUTHUECKHUX pPa3MepoOB, MEXKOMEPAMOHHBIM W (DUHHUIITHBIN
BU3yaJIbHbI KOHTPOJIb.

OuuuHb KoHTpoJb CBY napametpo MUC.

[TpoueHT BhIX0/1a TOAHBIX.

Hanéxnocts CBU MUC.

9.1.3. IIlpuMepHbIii NepeyeHb TeM 1Jisl pedpepaToB

. GaAs reTepoCTpyKTypHBIE TPAH3UCTOPHI C BBICOKOU MOABUAKHOCTBIO A1eKTpoHOB: pHEMT

GaAs rerepoCTpyKTypHbIE TPAH3UCTOPHI C BEICOKOU MOJIBUIKHOCTBIO 371eKTpoHOB: MHEMT
GaN reTepoCTpyKTYypHbIE€ TPAH3UCTOPHI C BBICOKON MOJBHUKHOCTHIO 3JEKTPOHOB U HUX
npuMmeHenue B CBY anexktpoHuke

GaN reTepoCTpyKTypHbI€ TPAH3UCTOPHI C BBICOKON MOJBHUKHOCTHIO 3JEKTPOHOB U HUX
MIPUMEHEHUE B CUJIOBOM 3JIEKTPOHUKE

TepareproBasi 371€KTPOHHUKA: T€HEPALIMS, PACIPOCTPAHEHHE, TPUEM

TeparepioBast 371€KTPOHHUKA: TPUMEHEHUS

['paden — ocHOBA AIEKTPOHHUKH OyayIIETO?

Wireless world — meura unu Henanékoe oyayiee?

9.1.4. [IpuMepHBbIii NepevYeHb TEMATHK Kelc-3aJaHNii / TPOEKTOB

. O BocnuTaHuu U GOPMHUPOBAHUM HHIAUBUAYYMOB, 00JaJalOUIUX CYHIECTBEHHBIMHU

KOTHUTHUBHBIMU NPEUMYILIECTBAMH, a TaKXe OPYTMMHU STHUYECKUMU U LEHHOCTHBIMU
YCTAaHOBKAMH MO OTHOILLIEHHUIO K YEJIOBEKY CETOIHSIIHETO HS («HOBBIN)» YeJIOBEK — HCTOUHHK
(hopMHUpPOBaHUS KHOBOIY ITMBUITH3AIINAN )

O dopmupoBanuu cpesibl KOMPOPTHOTO CYIIECTBOBAHMSI «HOBOT'O» YEJIOBEKa.

O co3nanny MPUHIMITHAIBLHO HOBBIX cep B KauecTBa HH()OPMAITMOHHOTO OOMEHa 1 OOIIEeHHUS.
O OpUTHHAIIBHON «TEXHOJIOTUUY, CO3AI0ONINN HOBBIN THUII cripoca U 3(HPEKTUBHBIE CTUMYJIbI
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JUTSL CKAaUKOOOPA3HOTO Pa3BUTHS LIMBUIIN3ALINU.
5. O ¢opmupoBanuu cpeapl KOMPOPTHOTO CYIIECTBOBAHUS «HOBOW» ITUBUIU3AIINH.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramlileii caMoCTOATEIbHOE MBIILICHHE
CTYZEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHas paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHaibl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIBTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pOBBSI U MHBAJIHUJOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHabl OINCHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecennoBaHue 10 BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHUSIMHU 110
oO01IeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrpAaHUYCHHBIMHA
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BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

Jnst U1 ¢ OTpaHUYEHHBIMH BO3MOYXHOCTSMH 3JI0POBbS U WHBAJIHUOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHUS 3aJaHH OIICHOYHBIX CPEIICTB, & HMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

JIuiam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIaM yBEIMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT ACCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBaHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TMPEIyCMaTPUBACT MPEAOCTaBIeHHE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3I0POBbsI U BOCIIPHATHSL HH)OPMAIUH:

Jst i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipyu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIOB.
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