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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. U3ydyeHune nepeaoBbIX JOCTHUKEHUN, OCHOBHBIX HAIpPABICHUN, TEHICHUMUH, MEPCIEKTUB U
po0ieM pa3BUTHUSI COBPEMEHHON HAHOAJICKTPOHUKH C LENbI0 BHIPAOOTKN HABBIKOB OIEHKH HOBU3HBI
WCCIIeIOBaHUI 1 pa3paboToK.

1.2. 3agauy AUCHUILIUHBI

1. IlpuobpeTeHnEe HABBHIKOB M YMEHHUUH OMNpPEICICHUS OCHOBHBIX TEHICHIMHA pPa3BUTHUS
OTEUECTBCHHOM U 3apyOCKHOU IJICKTPOHHKH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).

Nunexc qucuummiuasl: 51.0.01.

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
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

YK-1. Cnocoben VK-1.1. 3naer meToauku 3HaeT nepeloBOM OTEUECTBEHHBIN 1

OCYILECTBIIATH
KPUTUYECKUN aHAIIN3
MPOOJIEMHBIX CUTYyalUi
Ha OCHOBE CUCTEMHOI'0
MOJIX0/1a, BHIPaOaTHIBATH
CTpaTEruIo IEUCTBUI

cbopa u 06paboTku
uH(pOpMAaIIUH, aKTyaJbHbIC
poccuiickue u 3apyOexHbIe
UCTOYHUKU UHPOPMALIUH JISI
pELICHUS TOCTaBICHHBIX
3aJa4, a TAKXKE METOIbI
CHCTEMHOI0 aHallu3a

3apyOeKHBI HAYYHBIN OMBIT U TOCTHKEHUS B
00J1aCTH 3JEKTPOHUKH, MUKPO- U
HAHOBJIEKTPOHUKU

VYK-1.2. YMmeer npuMeHsTH
METOJMKH TTOUCKa, cOopa u
00paboTku nHpopMaluy,
OCYILECTBIIATh KPUTHUECKUI
aHaAJIU3 U CUHTE3
UHPOPMALINH, TTOTyYEeHHOH 13
Pa3HbIX UCTOYHUKOB

YMeeT OLeHNBaTh HAYYHYI0 3HAYNUMOCTb U
MNEPCHCKTUBLI MTPHUKIIAAHOTO UCIIOJIB30BaAHUA
pe3yJIbTaTOB UCCIEOBAHMI

VK-1.3. Bnageetr MmeTomaMu
MOMCKa, cOopa n 00paboTKH,
KPUTHUYECKOIO aHAIH3a U
CUHTe3a HHpOpMaIH,
METOJIMKON CUCTEMHOT'O
MOJIX0/1a AJIsl peIIeHUs
MOCTaBJICHHBIX 33/a4;
CIocoOeH reHepupoBaTh
pa3inyHble BApUAHTHI
pEIIeHUs TOCTaBIEHHBIX
3a1ad

Brnaneet coBpeMeHHOI HAy4YHOM
TEPMHUHOJIOTHEH U OCHOBHBIMU
TEOPETUUECKUMH U SKCTIEPUMEHTATbHBIMU
MOJIXOJJaMU B MEPEOBbIX HAIIPABJICHUAX
AIEKTPOHUKHU, MUKPO- U HAHODJIEKTPOHUKH

OomenpodeccuoHaNbHbIE KOMIIETEHIMT
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OIIK-1. Cnocoben OIIK-1.1. 3naer 3HaeT OCHOBHBIE 33J1a4u, HATIPABJICHHUS,

MNpeaACTaBJIATb (1)YHIIaMeHTaJII)HI>Ie 3aKOHBI TCHACHUIWHA U IICPCIICKTHUBLI PA3BUTHUA
COBPCMCHHYIO HAYYHYIO |IIPUPOJAbI, OCHOBBI SJICKTPOHUKH WU HAHOBJICKTPOHHUKHU, a TAKIKEC
KapTUHY MHUpa, MaTEMATHYECCKOI'O CMEXXHBIX oOsiacTeit HAayYKH U TCXHUKU
BBIABJISATH MOZACIIMPOBAHUA U 3aKOHBI

€CTECTBEHHOHAYYHYIO JIOTUKH

CYLLHOCTBb PObIeM, OIIK-1.2. YMeeT BbISBIATh U | YMEET IpejiaraTh HOBbIE 00JIaCTH HAYYHBIX
OIPCACIATH IIyTH X dbopMynpoBaTh MPOOIEMBI U |HCCIeI0BaHUHN U pa3paboTOK, HOBbIE
PCLICHUA U OLICHMBATE | IpOTUBOPEYMS Ha METOJI0JIOTUYECKHE MOXO0/IbI K PEIICHUIO

s PexTuBHOCTS €CTEeCTBEHHOHAYYHOM YPOBHE, |3a7a4 B 00JaCTH ANEKTPOHUKHU U
ClIeNIaHHOT 0 BbIOOpa bopMyIIHpOBaTh MTyTH UX HAHOBJIEKTPOHUKHU

pelIeHHs, TIPUMEHS T
(bU3UYEeCKre 3aKOHBI U
MaTeMaTHYECKUE METOJIBI JJIsI
peleHus 3a1a4
TEOPETUIECKOTO U
NPUKIIAJHOTO XapaKkTepa

OIIK-1.3. Bnaneer HaBsikaMu |BiageeT METOIOIOTHUECKUMH ITOAX0IaMU IO
MCIIONIb30BaHUsI CUCTEMHOTO | pElICHHIO 3a7a4 B 00JaCTH ANEKTPOHUKHU U
MOAXO0Ja ISl PEeIlIeHUs 3a7]a4 | HAHOAJIEKTPOHUKHU

npoUIbHON MPEIMETHOM
o0iractu

IMpodeccuonanbHbIe KOMIIETEHIIUH
4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,

BblJIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy 00y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 4 3a4eTHBIX equHUIL, 144 akageMHuecKUX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAM YU4SOHOM eI TeIbHOCTH

. Bcero CemecTtpsbl
Bunpl yueOHOI esTenbHOCTH
4JacoB |1 cemecTp|2 cemecTp

KonTakTHas ayniuTopHasi padora 00y4aromuxcs ¢ 16 10 6
npenojasareyemM, Bcero
JIeKIIMOHHEBIE 3aHATUS 8 8
IIpaxkTHueckue 3aHATUS 6 2 4
KoHTposnbHble paboTh 2 2
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 124 62 62
BHeayIMTOpHAasi padoTa 00y4aIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 31 25 6
[ToaroroBka K BBICTYILICHUIO (TOKJIATY) 24 13 11
Harmcanne oT4yeTa mo mpakTHYECKOMY 3aHATHIO (CEMUHAPY) 39 24 15
IToaroroBka K 3a4eTy ¢ OLEHKOH 18 18
[ToaroroBka K KOHTPOJIBHOM paboTe 12 12
IToaroroBka u capaya 3auyera 4 4

O0mas TpyAoeMKOCTh (B Yacax) 144 72 72

Oo0uas TpyaoeMKocTh (B 3.€.) 4 2 2
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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) AUCHUILINHBL U BUIBI YUEOHOH 1eATEIbHOCTH

Jlex. IIpak. | Cam. Beero uacos dopmupyemble
Ha3Banus pasnenoB (Tem) TUCHUTLTAHBI 3aH., (6e3
g |33 pab., u sxsamena) KOMIIETEHIINH
1 cemecTp
1 CoBpeMeHHOE COCTOSTHUE U TCHACHITUU 1 - 5 6 OIIK-1, YK-1
Pa3BUTHS MJIEKTPOHUKHU U HAHODJIEKTPOHUKH
2 ®u3N4eCcCKre OCHOBBI KPUOAJICKTPOHUKH, 1 - 5 6 OIIK-1, YK-1
npuoopsl Ha d3pdexre xo3edcona
3 [lInpoKO30HHBIE OIYIPOBOJAHUKU: IPOPBIB| 2 1 23 26 OIIK-1, YK-1
B Oynymiee. BeicokoTemnepaTtypHas
MOJIYTIPOBOIHUKOBAS DJIEKTPOHUKA
4 I'eTepo- 1 HAHODJIEKTPOHUKA 2 1 24 27 OIIK-1, YK-1
5 CryTHUKOBAsI, COTOBas, MOOHMIIbHAS U 2 - 5 7 OIIK-1, YK-1
ONTOBOJIOKOHHAS CBSI3U
Uroro 3a cemectp| 8§ 2 62 72
2 cemecTp
6 TepmoaiekTpu4YeCcKre 1 - 1 20 23 OIIK-1, YK-1
doTtornekTpuueckue npeodpa3zoBaTenu
SHEPrUM CEeTOJIHS U 3aBTpa
7 MarautHas U CErHeTOdJIEKTPUYECKAst - 1 22 23 OIIK-1, YK-1
NaMsATh
8 MHTemiekTyanbHasi CUI0Bas dJIEKTPOHUKA - 2 20 22 OIIK-1, YK-1
Uroro 3a cemectp| 0 4 62 66
HUroro| 8 6 124 138

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B Tadwmie 5.2.
Ta6immna 5.2 — CoaepikaHue pa3ieaoB (TeM) TUCHUILIMHBI (B T.Y. IO JCKIIHSIM)

TpynoemkocTs
Hazpanus pa3nenos (Tem) Conep:xanue pa3aenoB (TeM) dopmupyemble
JHUCIUAIIHNHEI JUCIUILINHBI (B T.Y. IO JICKIIHSIM) (neKIMORHEIE KOMIICTCHIIUHI
3aQHSTHS), 9
1 cemecTp

1 CoBpemennoe coctosinue |Bpeaenue. Llenu u 3anaun 1 OIIK-1, YK-1
Y TEHCHITUN PA3BUTHS JTUCIUTIINHBL. MUPOBOM PBIHOK
ANIEKTPOHUKHU U AJICKTPOHHUKHU. PEIHOK OT€UeCTBEHHOM
HaHORJICKTPOHUKH AJIEKTPOHMKH. 3aK0H Mypa u

TEHJICHIIUH PA3BUTHS DJICKTPOHUKH.

CoBpeMEHHOE COCTOSIHHE

OTEUECTBCHHOU U 3apyOeKHOU

anekTpoHuKU. Hanbosee kpynHbie

AJICKTPOHHBIC KOMITAHUH, PAOOTAOIIIHE

10 TEXHOJIOTHH 22 HM.

Hroro 1
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2 ®u3nyecKrue OCHOBBI
KPUO3JIEKTPOHUKH, IPUOOPHI
Ha 3¢ dekre Jxo3edcona

duzngeckrue OCHOBBI
cBepXIpoBoauMOcTH. KynepoBckue
napsl. [IpubopsI KPHOITIEKTPOHUKH.
BTCII

OIIK-1, YK-1

Hroro
3 [lInpoko30HHBIE Marepuaisl BHICOKOTEMIIEPATYPHOMU OIIK-1, VK-1
MOJTYTPOBOIHUKH: TIPOPBIB B | TOTYITPOBOAHUKOBON AJIEKTPOHHUKH:
Oymy1iee. KapOua KpeMHUsl, KapOu TUTaHa,
BricokoTeMmmieparypHas KapOua 6opa v poJICTBEHHBIC
MOy TIPOBOIHUKOBAS MaTtepuanbl. TeXHOIOTUH MOTyYEHUS.
AIIEKTPOHHKA DnexTpodu3nueckre CBONCTBA.
CrtpykTypa kapOuaa KpeMHHUSI.
Panuanmonnas, MexaHu4eckas,
XUMHYECKast CTOMKOCTb,
TEIJIONPOBOJHOCTb, BEPXHUU MIpee
pabounx Temmepatyp A IpuOopoB Ha
OCHOBE Kapbuna kpemuus. 3mepurenu
TEMIIepaTypbl HA OCHOBE OOJTy4EHHOTO
anMasa u kapounaa kpemuus. [Ipudopsl
Ha OCHOBE KapOuaa KpeMHHSL.
Uroro
4 I'etepo- u Hanonayka kak COBOKYITHOCTb 3HaHHI1 OIIK-1, YK-1
HAHODJIEKTPOHUKA O CBOMCTBaX BEIECTBA B
HaHOMETPOBOM MaciiTaoe.
HanorexHonoruu, HAaHOMHXEHEPHSL.
[TonmynpoBOAHUKOBBIE
reTepOIepPeXoIbl; 00IIas
XapaKTepUCTHKA U OCOOEHHOCTH
MOJTyIPOBOIHUKOBBIX J1a3€POB.
Hroro
5 CnyTHHKOBAas1, COTOBas, CoBpeMeHHbIE CPeICTBA U JINHUU OIIK-1, YK-1
MOOWIIbHAS U cBs3u. [IpoBOIHBIC TMHUU CBSI3U.
ONTOBOJIOKOHHAS CBSI3U OnTOBOJIOKOHHBIE JIMHUH CBSI3H.
becnipoBoHBIE CHCTEMBI CBSI3U.
CryTHUKOBAS CBSI3b U HABUTAIIHS.
Hroro
Hroro 3a cemectp
2 cemecTp
6 TepmoonekTpuyeckue u | TepmodaniekTpuyeckue OIIK-1, YK-1
(b oTOdEKTpUUYECKHE npeoOpaszoBaTenu: mapameTpsl U
npeoOpa3oBaTeIy SHEPTUU | XapaKTEPUCTUKU. DPOTOIEKTPHUUECKHE
CEroJHs U 3aBTpa npeoOpa3oBaTesu: mapaMeTphl U
XapaKTePUCTHUKHU.
Hroro
7 MarauTHas u [TamsATh HA MATHUTHBIX CEPACYHUKAX. OIIK-1, YK-1

CCTHCTOJJICKTPHUYCCKAA
HaMAThb

CerneroaneKkTpuyeckue
3allOMMHAIOLIME YCTPOMCTBA.

Hroro
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8 UnTennexTyanbHas
CHJIOBasl 3JIEKTPOHHKA

HcTopust BO3HUKHOBEHUS! KOMIIOHEHTOB -
MHTEJUIEKTYAJIbHON CUIIOBOU
91eKTpoHUKU. COBpEMEHHBIE
KOMITOHEHTbI MHTEJUIEKTYaIbHON
CUJIOBOM 3JIEKTPOHMKHU. Pa3Butue
MHTEJUIEKTYyJIbHON CUIIOBOU
ANEKTPOHUKHU.

OIIK-1, YK-1

Hroro -

Hroro 3a cemectp -

HUroro 8

5.3. KonTposbHbIe padoThI

Bu bl KOHTPOJBHBIX pa0bOT U YaChl Ha KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0OMIIE 5.3.
Tabauna 5.3 — KoutpoapHblie paboTh

Ne .. | Buasl KOHTPOIBHBIX paboOT TpynoemMKoCTs, 4 ®opMupyeMbIe KOMIIETEHIIUU
2 cemecTp
1 |KOHTpOJ'ILHa}I pabora 2 OIIK-1, YK-1
Hroro 3a cemectp 2
Hroro 2

5.4. J1aGopaTopHbIe 3aHATHS

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.5. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmwuie 5.5.

Tabmura 5.5. — HauMeHoBaHMe NMPaKTUIECKUX 3aHATUN (CEMHHAPOB)

Haspanwus paznenoB (Tem) HaumenoBanue npaktudeckux | Tpymoemkocts, | dDopmupyembie
JTUCIUTLTAHBI 3aHATUN (CEMHHAPOB) q KOMTIETEHITHH
1 cemecTp
3 Iupoko30HHBIE BricokoTeMneparypHas 1 OIIK-1, YK-1
MOJTYTIPOBOJTHUKHU: ITPOPHIB B MOJTyIPOBOTHUKOBAS
Oynyee. AJIEKTPOHHKA
BricokoTeMmneparypHast
MOJTyTPOBOIHUKOBAS Hroro 1
AIIEKTPOHHKA
4 T'erepo- 1 HaHORNIEKTpoHHKA | KBaHTOBO-pazMepHbie 3G HEKThI 1 OIIK-1, VK-1
— OCHOBA HAHOAJIEKTPOHUKH.
[TpubGops! HAHOAIEKTPOHUKH.
I'erepocTpykTypHas
AJEKTPOHHMKA.
Hroro 1
Hroro 3a cemectp 2
2 cemecTp
6 TepModIIeKTpUUECKHE U TepMmonnekTpuueckue 1 OIIK-1, YK-1
(doTorIeKTpUYECKUE npeoOpa3oBaTeN Y HEPTUU
peoOpaszoBaTeny SHEPTUU
CSFOI{EII)SI U 3aBTpa ’ Hroro I
7 MarauTtHas u MarsuTtHas u 1 OIIK-1, YK-1
CErHETORJIEKTPUUECKasl MaMITh |CETHETO3JIEKTpUUEcKas MaMsTh
Hroro 1
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8 NuremnextyanbHas cuiioBas | IHTeIUIeKTyallbHasi CHIIOBas 2 OIIK-1, YK-1
AIIEKTPOHUKA AJIEKTPOHHKA
Htoro 2
Hroro 3a cemectp 4
Htoro 6

5.6. KypcoBoii npoekT / kypcoBasi padora

He npeaycmoTpeHo yaeOHBIM MIJIaHOM

5.7. CamocTosiTesibHas pabora

Buasl caMmocTosTeNIbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHLIMU IPEICTABICHBI B

Tabnure 5.7.
Tabnuma 5.7. — Bunabl camocTosTenbHOM paboThl, TPYI0EMKOCTh U (HOPMHUPYEMble KOMIIETSHIIUN
Bunnl
Hazpanus pa3nenos (tem) . | Tpymoemxocts, | ®opMupyemsble
S —— CaMOCTOSITENIbHOM " KOMITETSHIIHH DopMBbI KOHTPOJIA
paboThl
1 cemecTp
1 CoBpemenHoOE ITonroroBka K 5 OIIK-1, YK-1 TectupoBanue
COCTOSIHME M TEHJICHIIUU | TE€CTUPOBAHUIO
A3BHUTHS JICKTPOHUKH U
EaHOBJ'IeKTpOHI/IiI/I Hroro >
2 ®u3NYEeCKUe OCHOBBI [TonroroBka k 5 OIIK-1, YK-1 TectupoBanue
KPUO3JIEKTPOHUKH, TECTUPOBAHUIO
npuOopsl Ha dpdekTe
Jxo3edcona Hroro >
3 [lInpoko30HHBIE ITogroroska k 5 OIIK-1, VK-1 TectupoBanue
MOy TPOBOTHUKHU: TECTUPOBAHUIO
IPOPBIB B Oy ayllEe. IloaroroBka k 6 OIIK-1, YK-1 Brictymienne
BoicokoTemneparypHasi | gpicTymnieHuro (mokian) HA
MOJyIPOBOJHUKOBAS (mokimany) 3aHITUN
SIICKTPOHHKA Hanucanue oTdera 1o 12 OIIK-1, YK-1 OTuer 1o
MIPAKTUIECKOMY MPAKTHUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHITHIO
(cemuHapy)
Hroro 23
4 T'erepo- u ITonroroBka K 5 OIIK-1, YK-1 TectupoBanue
HAHORJIEKTPOHUKA TECTUPOBAHUIO
[TonroroBka k 7 OIIK-1, YK-1 Brictymiienue
BBICTYTUICHUIO (mokian) Ha
(mokmamy) 3aHATUH
Hanucanue oTyera 1o 12 OIIK-1, YK-1 Ortuer o
MIPAKTUIECKOMY MIPAKTUIECKOMY
3aHATHUIO (CEMHHAPY) 3aHATHIO
(cemuHapy)
Hroro 24
5 CnyTtHukoBas1, cotoBas, |[loaroroska k 5 OIIK-1, YK-1 TectupoBanue
MOOUJIbHAS U TECTUPOBAHUIO
ONTOBOJIOKOHHAS CBSI3U Htoro 5
Hroro 3a cemectp 62
2 cemecTp
7
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6 Tepmooanektpuueckue u |[loaroroBka k 3auety 5 OIIK-1, YK-1 | 3auér c oueHkoi
(boTOdNEKTpUYECKHE C OLICHKOM
npeoOpasoBareu ITonroroBka k 4 OIIK-1, YK-1 KonTposnbhas
SHCPTUH CCrOJIHA U KOHTPOJIBHOU paboTe pabota
3aBTpa [MoAroToBKa K 2 OIIK-1, YK-1 Tectuposanue
TECTUPOBAHUIO
IloaroroBka x 4 OIIK-1, YK-1 BricTymienune
BBICTYIUICHHUIO (noknan) Ha
(mokunany) 3aHATUU
Hammcanwne oTuera 1o 5 OIIK-1, YK-1 OTuer 1o
MIPaKTUIECKOMY MIPaKTUIECKOMY
3aHATHUIO (CEMUHAPY) 3aHITHIO
(cemunHapy)
Hroro 20
7 MaraurtHas u [ToaroroBka k 3auery 8 OIIK-1, YK-1 | 3auér c oneHkoit
CETHETORJICKTPUYECKAsT  |C OLEHKOU
aMAThb IToaroroBka x 4 OIIK-1, YK-1 KonTponbhas
KOHTPOJIBHOU paboTe pabora
ITogroroska k 2 OIIK-1, VK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka x 3 OIIK-1, YK-1 BricTymienune
BBICTYIUICHHUIO (noknan) Ha
(mokunany) 3aHATUU
Hanmcanue otyera no 5 OIIK-1, VK-1 Ortuer no
MIPaKTUIECKOMY MIPaKTUYECKOMY
3aHATHIO (CEMUHApY) 3aHATHUIO
(cemuHapy)
Hroro 22
8 NHTemnexTyaibHas [ToaroroBka K 3auery 5 OIIK-1, YK-1 | 3auér c oueHkoi
CUJIOBAs DJIEKTPOHUKA C OLICHKOM
IToaroroBka x 4 OIIK-1, YK-1 KonTposnbhas
KOHTPOJIBHOU paboTe pabora
ITogroroska k 2 OIIK-1, VK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 OIIK-1, YK-1 BricTymienune
BBICTYIUICHHUIO (noknan) Ha
(mokumany) 3aHATUU
Hanucanwne otuera no 5 OIIK-1, YK-1 Ortuer no
MIPaKTUYECKOMY MIPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHITHIO
(cemunHapy)
Hroro 20
Hroro 3a cemectp 62
IloaroroBka u caada 4 3ayer ¢ OleHKOM
3aueTa
Hroro 128

5.8. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUIIMHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CornacoeaHa Ha noptane N2 70260




CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeATEeTLHOCTH MPEICTABIICHO B TabyuIie 5.8.
Ta6muma 5.8 — CooTBETCTBHE KOMIETEHIIUN, (HOPMUPYEMBIX TTPU U3YUECHUHN TUCIUTIINHBI, U BUIOB

3aHATHN
Bunpl yueOHoi
dopmMmupyemebie JeATEeIIbBHOCTH
DopMBI KOHTPOJIA
KOMIIETEHIIUH JIek. ITpaxk. Cam.
3aH. 3aH. pao.
OIIK-1 + + + BricTynnenue (nokiian) Ha 3aHATUH, 3a4€ET C
oueHkoi, Konrponsnas padora, Otyer no
NPaKTUYECKOMY 3aHATHIO (CeMHUHapY), TecTupoBaHue
YK-1 + + + Brictynnenue (noknan) Ha 3aHATUAU, 3a4€T C
onienkoi, Kontponwsnas pabora, OT4eT no
IIPAKTUYECKOMY 3aHATHIO (ceMuHapy), TecTupoBaHue

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
PeittuHroBasi cuctemMa He UCIOIb3YETCS
7. YueOHO-MeTOAuYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Tposin, II.LE. AkTyanpHble MPOOIEMBI COBPEMEHHOW JJIEKTPOHUKH U HAHOAJIEKTPOHHUKH:
Yyebnoe nmocobue. - Tomck: ToMckHil TOCyJapCTBEHHBIH YHHUBEPCUTET CHUCTEM YIpPaBICHUS U
paguosnekTpoHuku, 2013. - 224 c. [DnekTpoHHBIH pecypc]: — Pexum noctyna:
https://miel.tusur.ru/dwn/umo/id/13a9e6a5¢384/f/AIICOuH_VII.pdf.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. TexHOoMOTUS KPEMHHEBON HAHOAJICKTPOHUKH: YueOHoe mocobue / E. B. Auumenko, T. U.
Hanununa, B. A. Karageit - 2011. 263 c. [DaexTpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/552.

2. Hanonnektponuka: YueOonoe nocodbue / FO. B. Caxapos, II. E. Tposu - 2010. 88 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/537.

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. Tposin, II.LE. AxtyanpHble mpoOJIeMbl COBPEMEHHON 3JIEKTPOHUKH M HAHOAJIEKTPOHUKH:
YyebHO-MeTOANYECKOE MOocoOHe MO ayJUTOPHBIM MPAKTUUYECKUM U CEMHUHAPCKUM 3aHSITHSAM H
CaMOCTOSITENIbHOUM paboTte st cTyAeHTOB. - ToMmck: ToMckuii rocyjapcTBEHHbIN YHUBEPCUTET CUCTEM
ympaBiieHHs W panuodyiekTponuku, 2013. - 32 c¢. [DaexTpoHHBIA pecypc]: — Pexum mocrtyna:
https://miel.tusur.ru/dwn/umo/id/13951ac6ae81/f/ATICOuH_YMII.pdf.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS AJI5 JIMII
C OrPAaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIU/I0OB

Y4eOHO-METOINYECKUE MAaTEPHUAIbl IISI CAMOCTOSITEIIBHON U ayIUTOPHOI pabOThl 00YyYarOIIUXCS
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI M HHBAJIUIOB MPEJIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUUCHUSIM UX 3JI0POBbS U BOCTIPUSTHS HHPOPMAIIUH.

J1st U ¢ HApYIIeHUsIMU 3PeHMA:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B Me4aTHOW (hOpMe YBEIUMICHHBIM HIPUPTOM.

J1st i ¢ HAapyLIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B mieyatHoi popme.

Jl1st i ¢ HAPYIIEHUSIMU OTIOPHO-IBUTATEILHOIO anmapara:

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,
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— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe IPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

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

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

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUNBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H POrPaMMHoe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHas aynuTopusi: yaeOHast ay TMTOPHS JJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THITA, yaeOHas
ayIUTOPHUSI JUISl TIPOBEACHUS 3aHATUU NMPAKTHYECKOT0 THUIA, ydeOHas ayIUTOPHUsS ISl MIPOBEICHUS
3aHATHH CEMHUHApPCKOTO THUIA, NMOMEUICHUE I MPOBEACHHS TPYINIOBBIX W WHAWUBUIYAIbHBIX
KOHCYJIbTAllMi, TTOMEIICHHUE ISl IPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOH aTTECTAINH;
634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuia, 1. 74, 121 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Kamepa;

- Muxpodos;

- Tym0a mist mokagumKa;

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

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

- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas o6nacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

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

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnnquKoe odecrneyeHue AUCHUIIVIMHBI JIA JUI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B

OcBocHue AUCHUINIMHEBL JIMaMU C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA U MHBAJIUIaMU
OCYHICCTBIIACTCA C UCITOJIB30BAHUCM CPCACTB O6y‘ICHI/I$I O6HICFO " CIICHHUAaJIbHOIO Ha3HA4YCHMUA.
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[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOM IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHgATHAX ¢ OOYy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aALMH U3YUeHUsl
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCITUTLIAHBI KOMIIETeHIIUH

1 CoBpeMeHHOE COCTOSTHUE U OIIK-1, YK-1 TecTtupoBanue [IpumepHBIil nepeueHb

TEHJCHIIMH Pa3BUTHUS TECTOBBIX 3a/1aHUM

AIIEKTPOHUKH U

HAHOA3JIEKTPOHUKHU

2 duznyeckue OCHOBBI OIIK-1, YK-1 TectupoBanue [IpumepHsIil nEpEUYEHD

KPUODJIEKTPOHUKH, TPUOOPHI Ha TECTOBBIX 3a/IaHU

sddekre [Ixozedcona

3 [lIupoko30HHBIE OIIK-1, YK-1 BricTynenue [IpuMepHBIii IepeyeHs TeM

MOJIyIPOBOJIHUKHU: ITPOPBIB B (toxnan) Ha JUISL BBICTYTIJICHUS (JIOKJIa/1a)

Oynyuiee. 3aHATUU Ha 3aHITHH

BeicokoTemneparypHas TectupoBanue [IpumMepHBIii TIEpeUeHb

NOJYIIPOBOHHUKOBAA TECTOBBIX 3aJaHUN

SJICKTpOHNKA Oryer 110 TeMbl IPAKTUYECKUX 3aHATHMI
IIPAKTUYECKOMY
3aHIATHIO
(cemunapy)

4 T'erepo- u HanoanekTponuka |OIIK-1, YK-1 BeicTymuienue [TIpumepHbIil nEpeYeHb TEM
(mokyan) Ha JUTSL BBICTYTIIEHUS (OKIIa/1a)
3aHITUU Ha 3aHATUU
TectupoBanue [IpuMepHbIi TEpeUeHb

TECTOBBIX 3a/IaHU
Oruer 1o TeMbl IPaKTUYECKUX 3aHATHN
IIPAKTUYECKOMY
3aHATHIO
(cemunapy)

5 CnyTHHKOBAas1, COTOBas, OIIK-1, YK-1 TectupoBanue [TpumepHsIil nEpeyeHb

MOOUJIbHAS U ONTOBOJIOKOHHAS TECTOBBIX 3a/1IaHUM

CBS3U
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6 TepMonIeKTpUYECKUE U OIIK-1, YK-1 BricTynenue [IpuMepHBIii IepeyeHs TeM
(boTOdNEKTpUYECKHE (mokyan) Ha JUTSL BBICTYTUIEHUS (HOKIIa1a)
peoOpaszoBaTeny SHEPTUU 3aHATUU Ha 3aHITHH
CEroaHs M 3aBTpa 3a4éT ¢ OIeHKOH [lepeuenb BOIIPOCOB IJIst
3a4eTa ¢ OLIEHKON
KoutponbHas [IpumepHbIil nepeueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
7 MaruutHas u OIIK-1, YK-1 Beictynnenue [IpuMepHBIii IEpeyeHs TeEM
CErHETORJIEKTPUYECKAsl TaMATh (moxman) Ha JUTSL BBICTYTIIICHUS (JTOKJIa/1a)
3aHATUU Ha 3aHATUU
3auét c ouenkoil  |IlepedyeHp BompocoB /st
3a4eTa ¢ OLCHKOM
Kontponbhas [IpuMepHbIi TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
Oruer o TeMbl NpaKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHITHIO
(cemuHapy)
8 NnrennexkryanbHas cuinosast  |OIIK-1, YK-1 BricTymuienue [IpuMmepHBIil nepeyeHsb TeM
ANIEKTPOHHKA (mokia) Ha JUTSL BBICTYTIIICHUS (JTOKJIa/1a)
3aHATUU Ha 3aHSATUU

3a4éT ¢ OLEHKOH

IIepeuyens BonpocoB 1yist
3a4era ¢ OLCHKON

KoHTtponbHas [IpumepHBIil nepeueHb

pabora BapHaHTOB (3aAaHUI)
KOHTPOJIbHBIX paboT

TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN

Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN

IIPAKTUYECKOMY

3aHITHIO

(cemuHapy)

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

AUCUUILIMHE
®dopmynupoBKa TpeOOBaHM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh | BJIQ/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Kakas koMnaHus ctaja caMbIM KPYIIHBIM IOCTaBIIMKOM MHTErpaibHbIX cxeM B 2011 r.?
1. Samsung Electronics;
2. Intel;
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3. Elpida Memory;
4. Globalfoundries.
2. B kakoit 001acTi MPpUMEHEHHS TEXHOJIOTUN HAHOTETEPOCTPYKTYP SBISETCS MacCOBBIM?
1. BOJIOKOHHO-ONITUYECKAs CBA3b;
2. CHyTHUKOBAs CBSI3b;
3. coTOBAas CBSA3b;
4. mudposoe TB.
3. Uro mo muenuto X. AndepoBa sBIsSeTCS NMEPCICKTUBHBIMHU HamlpaBJICHUSIMU B 00JacTH
FeTePOCTPYKTYPHOM DIIEKTPOHUKH?
1. comHeYHbIE 3JIEMEHTHI Ha TeTEPOCTPYKTYpax U (poTonpuemMHbie IpuOOphI U yCTPOMCTBA;
2. KpPEMHHUEBBIE COJIHEYHBIE AJIEMEHTHI U TOJTYTIPOBOJHUKOBBIE HHKEKIIMOHHBIE JIa3€Phl;
3. CBEpXBSAPKUE CBETOANObI U KPEMHHUEBBIE COTHEUHBIE JIEMEHTHI;
4. MonynpoBOAHUKOBbBIE MHKEKIIHOHHBIE Ja3epbl U ONTOMAPHI.
4. O yewm rnacur 3akoH ['. Mypa?
1. yrcno TpaH3UCTOPOB HA KpUcTaiie OyAeT yABauBaThCs MPUOIUZUTENBHO KaXAbId TOI;
2. 9UCIIO TPAH3UCTOPOB HA KpUcTaiie OyAeT yABauBaThCs MPUOIUZUTENBHO KaXKble 2 Tro/a;
3. 4KCII0 TPAH3UCTOPOB Ha KpHUCTaUIe OyJIeT yTpauBaThCsi MPUOIUZUTENBHO KaXAbIH TO;
4. 4yuCNo TPAH3UCTOPOB Ha KpUCTaJIe OYJEeT yTpauBaThCs MPUOINU3UTENBHO Kaxkable 2 Toa.
5. Ha ocHOBe uero HOBbIE Pa3BHUBAIOIIMECS TEXHOJIOTHH MEPEOPUECHTUPYIOT SIECKTPOHHYIO
MIPOMBIIIJIEHHOCTh OT TPAH3UCTOPOB?
1. KpeMHUEBBIX HAHOPa3MEPHBIX MOJIEKYJI K YCTPOUCTBAM U3 HAaHONPOBO/IOB;
2. KpEeMHHUEBBIX HAaHOMIPOBOJOB K YCTPONHCTBAM M3 HAaHOPa3MEPHBIX KJIACTEPOB;
3. KpeMHHUEBBIX HAHOIIPOBOJAOB K YCTPOICTBAM U3 HAHOPa3MEPHBIX MOJIEKY;
4. KpeMHHEBBIX HAHOPA3MEPHBIX MOJIEKYJI K YCTPOMCTBAM U3 HAHOPA3MEPHBIX KIIACTEPOB.
6. Kakas xoMmaHus 1o nmpou3BOACTBY KpeMHUEBBIX M1acTUH Ha 2011 r. aBisiace auaepom?
1. SMIC;
2. UMS;
3. TowerJazz;
4. TSMC.
7. Kakaa komnanus B 2011 rony He Bonuia B JECATKY JIMAECPOB MO MPOU3BOJICTBY KPEMHHUEBBIX
IJIaCTHH?
1. Samsung;
2. Intel;
3. UMS;
4. Globalfoundries.
8. Kako# mpoIeHT phIHKA reTepOCTPYKTYP 3aHUMAET BOCHHAs JIEKTPOHUKA?
1. 1-2 %;
2.2-3%;
3. 3-4%;
4. 4-5%.
9. C 4yeM CBsI3aHO YMEHBIIEHHUE MHUHHUMAJIBHOTO pa3Mepa BJIEMEHTAa NPU MPOCKIUOHHOU
nutorpapun?
1. ¢ yBeIM4eHUEM YHCIIOBOM anepTyphl;
2. C YMEHBIIECHHEM YUCIOBOM anepTyphl;
3. ¢ yMeHbUICHHEM pajJuyca JIMH3;
4. ¢ yBeIMYEHUEM PACCTOSHHUSA OT IJIACTHHBI JI0 JINH3HI.

10. Yemy paBHSI0CH MAKCUMAJIbHOE 3HAYEHUE BEIMYUHBI YUCITOBOM aneptypsl Ha 1990 r.?

1.0,25;
2.0,5;
3.0,75;
4. 1.

11. Kakoe TpaBneHue o0yCIOBICHO yJaJleHUEM MOBEPXHOCTHBIX CJIOEB MaTepuaia B pe3yJibTare
XUMHYECKUX PEAKIUA MEXIy XUMHYECKH aKTUBHBIMH dacTulamMu (XAY), K KOTOpBIM
OTHOCSITCSI CBOOOJIHBIE aTOMBbI M PaJMKalbl, U MOBEPXHOCTHHIMU aTOMaMU MaTepuasioB?

1. nOHHOE TpaBiEHUE;
2. peakTUBHOE NOHHOE TPABJICHUE;
3. IIa3MOXUMHUYECKOE TPaBIICHUE;
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12.

13.

14.

15.

16.

17.

18.

19.

20.

L=

4. XKUJKOCTHOE TPABJICHUE.

Kakum napaMeTpoB npoliecc TpaBieHUs HE XapaKTepuszyercs?

1. MUHUMAaJIBHBIN pa3Mep NMPU TPABICHUY;

2. CKOPOCTh TPaBJICHHUS;

3. aHU30TPONUS TPABIICHUS;

4. CeNeKTUBHOCTD TPABJICHUS.

UTo OTHOCHUTCS K MapamMeTpaM UOHHOTO JISTUPOBAHUS ?

1. Macca HOHOB U PHEPruUs;

2. Macca MOHOB U 71032 O0JTyUCHUS,

3. n03a 00JyYeHus ¥ IIIOTHOCTh HOHHOTO TOKA;

4. no3a o0y4eHHs U SHEPTHUsl HOHOB.

[Ipu KaKOM THUIIE CTOJKHOBEHUH HAJIETAIOIIMHN 3JIEKTPOH MEPEIAECT CBOIO SHEPTHUIO AIIEKTPOHY
KpucTamia?

1. ynpyroe CTOJIKHOBEHHE;

2. HEyIPyroe CTOJIKHOBEHUE;

3. pu BCEX TUIAX CTOJKHOBEHUH.

4. TaKMX COyJapEHUI HE CYIIECTBYET.

[To xakuM HampaBIEHUSM OTPAHUYEHO ABUKEHHE 3apPSKEHHBIX YACTHI] B KBAHTOBBIX TOUKaX?
1. TOTBKO MO HAMPABJIEHUIO X;

2. TOJIBKO IO HaIpaBJICHUIO Y

3. TOJBKO MO HANPaBJICHUIO Z;

4. mo HampaByieHusIM XY Z.

[To xakuM HampaBJIEHUAM OTPAHUYEHO ABMKEHHE 3apsIKEHHBIX YaCTHUIl B KBAHTOBBIX HUTSIX
(maypax)?

1. mo HanpasieHusm X u Y

2. 1o HampaBJieHuo Y U Z;

3. TOJBKO MO HANPaBJIEHUIO Z;

4. mo HampaBJieHUSIM X U Z.

Kakoii u3 MeTOJ0B 3MHUTAKCUU, MO3BOJISIET MOJy4YyaTh KaYECTBEHHYIO Ie€TEpOrpaHUIly B
reTpOCTyKTypax?

1. MoJsieKyIsIpHO — JTy4deBas;

2. XUMHAYECKOe OCaXKJICHHE U3 Ta30BOM (pa3bl MeTayutoopranndeckux coenuuennii (MOCVD);
3. KUOKOCTHA,

4. ra3oBas.

Kaxkoe npakTudeckoe npuMeHeHue 1enoducieHtoro 3¢ dexra Xomma?

1. 3TalIOH CHIIBI TOKA;

2. 3TAJIOH CONPOTHUBIICHHUS;

3. 3TaJIOH HaNpPSHKCHUE;

4. TanoH 3apsaaa.

Kakoit kBaHTOBBIH 3G PEKT JTEKUT B OCHOBE pPabOTHI CBEPXMPOBOAIIETO KBAHTOBOTO
unrepdepenimonHoro narunka (CKBU)?

1. apdexr LlTapka;

2. apdexr [Ixo3edcona;

3. addext Xomna;

4. a¢pdext Aaponosa — boma.

Kaxoii 3 MeTo0B AMUTAKCUH MOXKET OBITh UCIOJI30BAH MPU U3TOTOBJIEHUU TPAH3UCTOPOB C
BBEICOKOH monBmkHocThI0 HEMT?

1. MoJieKyIsIpHO — JTy4deBas;

2. XUMHAYECKOe OCaXKJICHHE U3 Ta30BOM (a3bl MeTayutoopranndeckux coenunennii (MOCVD);
3. KUOKOCTHA,

4. ra3oBas.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

OrtaInbl pa3BUTHA AIEKTPOHUKH.

M oHHO-ITy4eBBIE TEXHOJIOTHH.

Jlurorpadus: 35eKTpOHHAasI, PEHTI€HOBCKasl, HOHHASI.
HoHHOE j1IerupoBanye MoaynpoBOAHUKOB.
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Martepuainsl 111 BBICOKOTEMITEpaTypHOH mosrynpoBoHukoBoi snekrporuku: SiC, TiC, BC.
[TpuGops! Ha ocHoBe SiC.

KBanrtoBo-pasmepHsbie 3¢ dekTbl. CBepXpelieTK, KBAHTOBbIE TOUKH.
DOBOJIOUS Pa3BUTHS CUJIOBBIX MOIYITPOBOAHUKOBBIX KITIOUEH.
IGBT-Tpan3ucTopsl.

WuTennexTyanbHble CUIOBBIE MOTYJIH.

11. CBepXMoOIlHbIE MOTYTPOBOAHUKOBBIE KIIOUHA HOBBIX TEXHOJIOTHA.
12. Hanonayka: HAHOTE€XHOJIOTUH, HAHOMH)KEHEPHS.

13. T'ereponasepsl U UX IPUMEHEHUE.

14. BeicokoTemnepaTypHasi CBEpXIPOBOIUMOCTb.

15. Marepuasbl BBICOKOTEMIIEPATYPHON CBEPXITPOBOIUMOCTH.

._.
YW

9.1.3. IlpuMepHBIii IepeYeHb TeM JJIA BICTYILUICHHS (I0KJIa1a) HA 3aHATHH

IGBT-tpan3ucTopsl.

HHTemnexTyalbHble CUIIOBBIE MOLYJIN.

CBepxMOIIHBIE TOJYIPOBOIHUKOBBIE KJIIFOUHM HOBBIX TEXHOJIOTUH.
I'ereponasepsl U UX IPUMEHEHHE.

Marepuasl BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH.

Nk W=

9.1.4. TeMbl NpaKTHYECKUX 3aAHATHI

. BeicOKkoTeMIiepaTypHasi morylpoOBOAHUKOBAS SJICKTPOHHUKA

. KBanToBo-pa3zmepHbie 3pheKThl — OCHOBa HAHOXJICKTPOHUKHU. [IpubGOPHI HAHOAIEKTPOHUKH.
['eTepocTpyKTypHas 3JIEKTPOHUKA.

TepmoanekTpuueckue mpeodpazoBaTeIy SHEPTHH

MarHuTHast ¥ CETHETOYJICKTPUIECKast MaMsITh

. aTennekryanbHas cHiaoBas 3JIEKTPOHHUKA

N —

oW

9.1.5. IlpuMepHbIii MepeYyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

OxapakTepu3yiiTe COBPEMEHHOE COCTOSIHUE MUPOBOM 3JIEKTPOHUKH.
OxapakTepu3yiTe COBPEMEHHOE COCTOSIHUE OTEUECTBEHHON AIEKTPOHUKHU.
3akoH Mypa u TEeHJIEHIIMHU Pa3BUTHSI MUPOBOM JIEKTPOHUKH.
I1na3MOXUMUYECKOE OCAKICHUE IIJICHOK.

Dddextrr Ixo3edcona.

W3meHeHue CBOMCTB KPEMHUS 110 MEepe YBEIMYECHUSI IIOPUCTOCTH.
TexHOJIOrUH MOIy4YeHUs IOPUCTOTO KPEMHHUSL.

O6nacTv NpUMEHEHUsI TOPUCTOTO KPEMHHUS.

IlonsTHe Ki1acTepa. YTiaepoaHble KIacTepBbl.

3azauu, peraeMble BBICOKOTEMIIEPATYPHOM 3JIEKTPOHUKOM.

COXANR DD~

—_

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
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HU3YyUYCHHOT'O COCTaBHUTh TC3UCHI. OcBouB Mart€puall, MOMNbITaTECA COOTHECTH TCOPUIO C IMMpUMEpaMU U3

MIPaKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00y4YeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpoOcam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUSIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

IIpeuMy1ieCTBEHHO POBEPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa npeoCTaBICHIs OTBETOB HA 3aJJaHHS, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U MHBAIUIOB 10 AUCHUILIMHE TPEIyCMAaTPUBACT MPEeAOCTaBlIeHnEe HHPopManuu B GopMax,
a/IalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbSI U BOCIIPHATHS HHPOPMAIIUH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

CornacoBaHa Ha noptane Ne 70260 17



— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUIaTeIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIIOB.
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