MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXIAIO
[Ipopexrop o YP
Cenuenko I1.B.
«26» 10 2022 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
MATEPHUAJIOBEJEHHUE ITOJYIITPOBOJAHUKOBBIX IPUBOPOB

YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHHue - MATHCTPaTypa
Hampagiienne noarotoBku / cnenuaibHOCTh: 11.04.04 D/IeKTPOHNKA M HAHOJJIEKTPOHUKA

HampasieHHOCTS (Mpodwib) / crienuaim3anys: JIeKTPOHNKA, HAHOYIEKTPOHHKA U MUKPOCHCTEMHAs
TeXHUKA

®opma o0yueHHS: OUHasA

@axynbreT: [lepenoBasi HHKeHepHAs MIK0JIA «JEKTPOHHOE NPHUOOPOCTPOEHUE H CHCTEMBbI CBSI3H»
(ITA 1)

Kadenpa: IlepenoBas un:xkenepuas mkoJia (ITALI)

Kypc: 2

Cemectp: 3

VY4eOnsiii man aHabopa 2023 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIl esTenbHOCTH 3 cemecTp Bcero Enynunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
CamocTtosarenbHas pabora 36 36 4acoB
OO0mmas TpyJ0€MKOCTh 72 72 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 2 2 3.¢.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3a4er ¢ OICHKOM 3

IOKyMeHT MOAIIMCAaH ITPOCTO 3JIeKTPOHHOI MTOAMMCHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanusi: 26.10.2022

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoeaHa Ha noptane N2 75679



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. M3yunutsh cBOWCTBa MaTepUasoB, UCIOIb3YEMbBIX B IPOU3BOJCTBE MOJYIPOBOJHUKOB, METObI
UX aHaJu3a U KOHTPOJIS KayecTBa, a TAKXKE HAYUUThCS BHIOMpATh MaTepHAalIbl ISl MUKPOAJIEKTPOHHBIX U
HAHOAJIEKTPOHHBIX YCTPOUCTB, YUUTHIBAsK TPEOOBAHMS K CBOMCTBAM.

1.2. 3agauy AUCHUILIUHBI

1. U3yuuTh OCHOBHBIE MaTepHalbl, UCHOJb3yEeMble B MPOU3BOJCTBE MOJYHIPOBOJIHUKOBBIX
YCTPOMCTB, UX CBOMCTBA U XapaKTEPUCTUKH.

2. OcBOUTH METOJBl aHAJIW3a MATEPHAJIOB, BKJIOYAs XUMHYECKUHU COCTaB, PU3HUECKUE U
ANEKTPUYECKUE CBOMCTBA, @ TAK)KE METOJIbl KOHTPOJIS KauecTBa MaTepHasloB.

3. IlonyuuTh NMpaKTUYECKHWE HABBIKU MO H3TOTOBIECHHUIO MOJYNPOBOJHUKOBBIX CTPYKTYp U
YCTPOMCTB Ha OCHOBE PA3IMYHBIX MaTEpPUAIOB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb quctuiuine: Moayis npodecCHOHaIbHON MOATOTOBKY (major).

HNunexce nuctumaunel: b1.B.01./1B.01.10.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-2. Cniocoben [1K-2.1. 3naer 3HaHUE TEPMHUHOJIOTUHU MTO3BOJISIET TOHUMATh

HCIIOJIb30BATh TEPMHUHOJIOTHIO B 00J1aCTH OCHOBHBI€ MPUHIIUIIBI PA0OTHI

COBpPEMEHHBIE ANEKTPOHUKU U MOJIYIPOBOJIHUKOBBIX YCTPOMCTB U UX

JIOCTUKEHHS HAYKH U HaHORJIEKTPOHUKH MPUMCHEHHE B PA3IMYHBIX 00JIACTAX HAYKH U

MEepPEI0OBbIE TEXHOJIOTHHI TCXHHKH.

B IPO(ECCUOHANBHOM IIK-2.2. YMeeT BEINOTHATE YMeeT BRIOUPATh MaTepHUAIIbI B METOIBI JIJIsI

ACATCITBHOCTU TPYAOBBIE IEHUCTBUS C CO3/1aHUs MOJIYIPOBOJHUKOBBIX CTPYKTYD,
HCITOJIb30BaHUEM AHAIM3UPOBATh U UHTEPIPETUPOBATH
COBPEMEHHBIX JIOCTH)KEHUN  |pe3yJbTaThl U3MEPEHHUI U IKCIIEPUMEHTOB,
HAYKH U TIEPEJIOBBIX paszpabaThIBaTh ¥ ONITUMHU3HUPOBATH
TEXHOJIOTHI TIPU pEIICHUU TEXHOJIOTHYECKHUE MPOIIECCHI TS
3a/1a4 mpodeccruonanbHOM MPOU3BOJICTBA MOJTYIPOBOJHUKOBBIX
JIEATEIbHOCTH MaTepHaJIOB U YCTPOMCTB, a TAK¥Ke

HCIOJIb30BaTh COBPEMEHHBIE TPOrPaMMHBIE
CpelcTBa AJI MOJIETMPOBAHUS U aHATTN3a
MOJTYIPOBOTHUKOBBIX CTPYKTYP.

I1K-2.3. Bnaneer HaBeIKaMu B paMKax JaHHOI'O HaBbIKa CTYACHT JOJIKCH
YTCHUA HAYUHBIX TCKCTOB 110 | YMCTb BBIACIIATE CMBICJIOBBIC KOHCTPYKIIUU U3
HpO(l)I/IJ'IIO HpO(I)CCCHOHaHBHOﬁ TCKCTA, YTOOBI IOHUMATh €ro COJACpIKaHuC, a

ACATCIIbHOCTH (BBI,Z[CJI}ITB TaKXe OOBICHATh MMPUHIUIIBI pa6OTLI
CMBICJIOBBIC KOHCTPYKIHU IJIs1 | COBPEMCHHBIX JOCTHXKEHUI HAayKH U
IIOHHMMaHHA BCCIo TCKCTA, TEXHOJIOT Hﬁ, O KOTOPBIX UACT PC€Ub B TCKCTC.

OOBSICHATH PUHIIUIIBI paOOTHI
OIHCBHIBAEMBIX COBPEMEHHBIX
JOCTHKCHUM HAYKU U
HepeOBbIX TEXHOIOTUI)

4. O0beM IMCUMIIMHBI B 3249€THBIX eJUHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO padoTy 00y4aromuxcst

OO01mast TpyA0€MKOCTh JUCHIUTUIMHBI COCTABIISET 2 3a4STHRIX SUHHUII, 72 aKaJeMUIECKIX JacoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4eOHOU JEATEIbHOCTH MPEICTABICHO B
tabnuie 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTb AUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero  |CemecTpsl

Bunbl yueOHOI esTenbHOCTH
4acoB 3 cemecTp

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
JIek1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHA 18 18
CamocTrosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 36 36
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 18 18
[ToaroroBka K TECTUPOBAHUIO 18 18
OO0wmast Tpy10eMKOCTH (B Yacax) 72 72
Oo0mas TpynoemMkocTsb (B 3.e.) 2 2

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesTeNbHOCTH IMPUBEICHA B
tabnuue 5.1.
Tabmuma 5.1 — Pa3aenst (TeMbl) AUCIUATIINHBI U BUABI YYCOHOH IEeITeIbHOCTH
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Bcero yacos
Jlek. | Ilpak. | Cam. dopmupyembie
Hazpanus pa3nenos (TeM) AMCUUIIINHBI (Ge3
3aH., 4| 3aH., 4 |pald., 4 KOMIIETEHIIUN
HK3aMEHa)
3 cemecTp
1 BBenenue B nonynpoBOAHUKOBBIE 3 2 6 11 TIK-2
Marepuaibl U OJIyIPOBOJHUKOBbBIE
yCTpOMCTBA
2 Kpucrannuueckasi CTpyKTypa U 30HHas 4 3 6 13 [K-2
CTPYKTypa
3 DnekTpodusnyeckre CBOMCTBA 4 3 8 15 ITK-2
MOJTyPOBOIHUKOBBIX MaTEPUAJIOB
4 O6paboTKa U U3rOTOBIICHUE 4 4 8 16 I1K-2
MOJIYyITPOBOJIHUKOBBIX MaTEPHAJIOB
5 TorynpoBOTHUKOBEIE PUOOPHI U CXEMBI 3 6 8 17 [1K-2
Uroro 3a cemectp| 18 18 36 72
Uroro| 18 18 36 72

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIHUILIMHBEI (B T.4. TIO JICKIUSIM)

TpynoemMKocThb
Haspanwus paznenoB | Conmepikanue pas3ienoB (T€M) TUCIUTUIMHEI (B dopmMupyemsie
(TeM) TUCIMIUTAHBI T.4. T10 JICKITHSIM ) (7eKIHOHHEIE KOMIIETEHIINHT
3aHATHSA), U
3 cemecTp

1 Beenenue B OrnpeneneHre OCHOBHBIX TEPMUHOB U 3 I1K-2
MOJIyIPOBOJIHUKOBbIE | MOHATUH. Kakue mMaTepuanbl UCHOIb3YIOTCH,
MaTepuaibl U KaK OHU pabOTalOT U KaK OHU MPUMEHSIOTCS B
MOJIyIPOBOJIHUKOBBIE | MUKPO-HAHOAJIEKTPOHHUKE
yCTpO¥icTBa Hroro 3
2 Kpucrannnueckas IIpocTsie U CIOKHBIE KPUCTAIUINYECKHE 4 I1K-2
CTPYKTYypa U 30HHas CTPYKTYpHI. Teopusi rpynn ¥ CUMMETPUH
CTPYKTypa Kpuctamios. Mcnons30BaHue TEOPUU TPy

JUTSL OTIPEICIICHUS TPAHCIISLIMOHHOMN

CUMMETPUHU KPUCTAIIOB U MIPaBHIIa 0TOOpA.

[Ipupona cun B3auMOJEHCTBUSA MEXKITY

aTomamu B Kpucrasuie. KBantoBoe

konebanue. ®oroH. [IOTHOCTH COCTOSIHUIN.

Annabatuyeckoe npuodIKeHue. DIeKTPOH B

nepuoandeckoM nose. 3o1a bpumtosna.

Teopust pyHKIFOHATA SICKTPOHHOM

IJIOTHOCTH.

Htoro 4
4
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3 Dnexrpoduzndeckue
CBOIICTBa
MOJIYIIPOBOJHUKOBBIX
MaTepHaIOB

3aBUCUMOCTD AJIEKTPOIPOBOIHOCTH
HOCUTEIEH 3apsaa OT TeMIIEpaTyphl B
MOJIYTIPOBOJIHUKAX U MeTauiax. D ekt
XoJia v ero NpuMEHEHUE JJ1s UCCIIEIOBaHUs
MIOJIyIIPOBOJIHUKOB C IBYMsl TUIIAMU
HocuTelNeH 3apsaaa. MarHUTHBIA AP GeKT u
TEPMOAJIEKTPUUECKHUE SIBICHUS B
MIOJIyIIPOBOJIHUKAX, a TAK)KE UX IPUMEHEHNE
B J1eKTpoHUKE. CUIIbHOE 3JIEKTPUUECKOe
110JIe, KOTOPOE MOKET BBI3BaTh pa30IrpeB
HOCHUTEIeH 3apsaaa u Apyrue 3PEeKTsl.

D¢ dexr 'anna, 3unepa u OpeHKens, a TaKxKe
IIPUPO/Ia TOBEPXHOCTHBIX YPOBHEHN U TeOopus
CJI0Sl IPOCTPAHCTBEHHOIO 3aps/ia B
MOJYyIPOBOJIHUKAX. BiMsiHUE MOBEPXHOCTHOM
PEKOMOMHALIMN Ha JIUTEIbHOCTD KU3HU
HoOcHTeNeH 3apsiia B o0pa3lax KOHEYHOU
mmHbL. Ontudeckue K03(hGUITUeHTH 1
MEXaHU3MBI [TOTJIOLEHUS B
MOJIyIIPOBOJIHUKAX: COOCTBEHHOE U
SKCUTOHHOE MOIJIOIIEHHUS, YUET 3JIEKTPOHHO-
JIIPOYHOI0 B3aUMOJAEHCTBUS U IPUMECEH.

[1K-2

Htoro

4 O6paboTka u
U3TOTOBJICHHE
MOJTYTIPOBOTHUKOBBIX
MaTepHaIOB

MeTtosl sriuTaKkcuu Si U3 ra30Boi ¢asbl,
JIETUPOBAHME U aBTOJIETUPOBAHUE,
0COOCHHOCTH BBIPAIIUBAHUS CTPYKTYP CO
CKPBITBIMH CIIOSIMH, Ta30(a3Hasi SMUTAKCHSI,
XJIOPUJIHOE, XJIOPUIHOTUAPUIHOE U
MOCruapuaHoe JIerupoBaHHe, KUIKOCTHAS
SMUTAKCUS U €€ 00JIaCTH MPUMEHEHHSI,
MEXaHU3M KPUCTAIUIM3AalMU U3 pacIuiaBa,
(hazoBoe paBHOBECHUE, pAaBHOBECHAS U
HEpPaBHOBECHAs! KPUCTAJUIA3ALINS,

K03 (ULIMEHT pacpeeleHus IPUMECei,
MOJIEKYJIAPHOJIyYEBast SIMUTAKCUS, CTPYKTYPBI
st CBY tpansucropos, anonos LloTTku,
0COOCHHOCTEH MOTy4YeHHsI TOHKUX CIIOEB
3aJJaHHOM HEOJHOPOIHOCTH paclpeiesICHUS
MIPUMECEHN, CTPYKTYPBI CO CKPBITBIMU CIIOSIMU,
MOJy4YEHUE CTPYKTYP C AUIIEKTPUUYECKUMU U
MOJUMKPUCTATIMUYECKUMH CIIOSIMU, TIOJIyYEHUE
KHMH ctpykTyp, METOBI IPAMOTO U
HenpsiMoro (OpMHUPOBaHMSI, TITyOOKas
MMIUIAaHTAlXs KAUCIIOPOJA U a30Ta, pacyeT
TpeOyeMbIX J103, OTXKHUT PEKPUCTAIIIN3AIINH.

I1K-2

HUroro
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5 IonynpoBoauukossle |[I[puMeHeHrEe NOIyIPOBOAHUKOBBIX THOA0B: 3 [1K-2
PUOOPHI M CXEMBI onHO(a3Has OTHOTIOIYIICPHOIHAS,
JBYXIIOJYIIEPUOHAS CO CPEHEN TOUKOH,
oxHO(a3Hast MOCTOBAsI, TAPAMETPHUECKHUI
cTaOUIN3aTOp HANpsKEHUs, OUIIOJIIpHbIE
TPAH3UCTOPBI, CTPYKTYpa U PEXKUMbI padOTHI,
(u3nvecKne MpoIecChl, CXeMbI BKIIOYCHUS,
CTaTMYECKUE XaPAKTEPUCTUKH,
HKBUBAJICHTHBIE CXEMBI, PEXKUMBI pabOTHI,
Ipe/iebHbIE PEKUMBI, pacueT paboyero
pexuMa, IMHAMUYECKHUE XapaKTEPUCTUKH,
PEXUMBI pabOThI YCUIIUTEIbHBIX KaCKaJI0B,
I10JIEBBIE TPAH3UCTOPHI, I10JIEBOI TPAH3UCTOP
C p-n MIEPEXO0/I0M, CXEMBbI BKJIFOUEHHS.
@otornemeHTsl. POTOIIEKTPOHHBIE
ymHOkuTenu. ®oToanexTpuyeckrue npudopsl
Ha OCHOBE BHYTpeHHETO PoTodddekTa.
dortope3nuctopsl. POTOIUOIBI.
®otoTpaH3uCcTOPBl. POTOTUPUCTOPHI.
Ceeroaunoasl. ONTOANEKTPOHHbBIE
YCTPOMCTBA.
Hroro 3
Hroro 3a cemectp 18
Utoro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmua 5.3. — HaumeHoBaHue NPaKTUUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (tem) |HammeHoBanue npakTuueckux 3ansatuil | TpynoemkocTs, | @opMupyemblie
JUCLIUTUTUHBI (cemuHapoB) q KOMIIETEHIINU
3 cemecTp
1 Beenenue B Pemenue 3ana4 Ha onpenencHue 2 [1K-2
MOJIyTIPOBOITHUKOBBIE IIPOBOAMMOCTH, YAEIBHOIO U CJIO€BOI0
MaTepuaisl U COIIPOTHUBIIEHUS] OCHOBHBIX
MOJIyTIPOBOTHUKOBBIE IOJIyTIPOBOIHUKOBBIX MaTEPHAsoB, a
yCTpoiicTBa TaK e 3a7a4 Ha IPUMEHEHHE
npUOJIMKEHNI 30HHOM TEOPHH.
Hroro
2 Kpucraiumnueckas Pemenue 3agad Ha npuMeHEeHNE 3 I1K-2
CTPYKTypa U 30HHAs MPUOJIMKEHU 30HHOW TEOPUH
CTpyKTypa Hroro 3
3 Dnexrpoduzndeckue Pemenue 3amay Ha pacueT OCHOBHBIX 3 [K-2
CBOICTBa [IapaMeTPOB MOITYIIPOBOAHUKOBBIX
MOJTYTIPOBOIHUKOBBIX MaTEpUAJIOB U ONPEEIICHUE CBOMCTB
MaTEepUajIoB KOHTaKTOB METAJUI-II0JIyIIPOBOIHUK.
Hroro 3
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4 ObpaboTka u HccnenoBanue BIUSHUAS 4 IIK-2
WU3TOTOBJICHUE TEXHOJIOTMYECKUX ITapaMeTPOB Ha
IIOJIYITPOBOTHUKOBBIX KauyeCTBO IOJIyIIPOBOJHUKOBBIX
MaTepHuaioB KpHCTAJUIOB
Hroro
5 IlonynpoBOAHUKOBBIE MopaenupoBaHue U UCCIIEI0BAHNE 3 [IK-2
npuOOpPHI U CXEMBbI XapaKTEPUCTHUK MOIYIIPOBOJHUKOBOTO
JIM0J1a TIPY PA3IMYHBIX peKUMax
paboThI
HccnenoBanue nmapameTpoB U 3 [K-2
XapaKTePUCTHUK OUITOISAPHOTO
TPaH3KUCTOpPA IPH PA3INYHBIX PEKUMAX
paboThI
Hroro 6
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHUSA
He npegycmoTpeHo yueOHBIM MIJIaHOM
5.5. KypcoBoii npoekT / KypcoBasi padora
He npenycmMoTpeHo yueOHbBIM IIaHOM
5.6. CamocTosiTesqIbHas1 paboTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B
Taduie 5.6.
Tabauna 5.6. — Bunabl camocToaTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN

Bunabr
HaszBanus pasnenos (tem . TpynoemkocTs, | Dopmupyemblie Dopmbl
HI/ICLII)I/IHJII/IHBI e CAMOCTOATEILHON > q ’ KOf/IHe"ll“)gHI_[I/II/I KOHTI;OJBI
paboThI
3 cemecTp
1 BBeneHue B ITonroroBka k 3auery ¢ 3 IIK-2 3a4éT ¢ OIeHKOH
MOJIYITPOBOIHUKOBBIE OLICHKOM
MaTepHalbl U IToaroroBka k 3 IIK-2 TectupoBanue
MOJIYITPOBOIHUKOBBIE TECTUPOBAHHIO
YCTpOKCTBA Wroro 6
2 Kpucramnnueckas IToaroroska Kk 3a4eTy ¢ 3 I1K-2 3auéT C OLEHKON
CTPYKTYypa U 30HHas OLICHKOM
CTPyKTypa [ToaroroBka k 3 [IK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
3 DnexTpodusznueckue IToaroroska Kk 3a4eTy ¢ 4 I1K-2 3auéT C OLEHKON
CBOMCTBA OLIEHKOM
HOJIYIIPOBOJHHUKOBBIX IToaroroBka x 4 IIK-2 TectupoBanue
MaTcpuajioB TECTUPOBAHUIO
Hroro 8
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4 ObpaboTka u [ToaroroBka k 3a4eTy ¢ 4 [1K-2 3a4€T ¢ OIEeHKOM
HA3TOTOBJICHUE OLIEHKOM
HOJYIIPOBOJHUKOBBIX IToaroroBka k 4 T1IK-2 TectupoBanue
MaTepHuaJioB TECTUPOBAHUIO
Hroro 8
5 IonynpoBoguukoBbie  |IloaroroBka k 3auery ¢ 4 [1K-2 3auéT ¢ OlEHKOU
npUOOPHI M CXEMBI OLICHKOM
IToaroroBka x 4 T1IK-2 TectupoBanue
TECTUPOBAHUIO
Htoro 8
Uroro 3a cemectp 36
Hroro 36

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHN AUCLUUILINHBI, U BUIOB
3aHSATHN

Bunpl yueOHOI nesTebHOCTH

dopmupyembie KOMIETEHIIMH DopMbI KOHTPOJIA

Jlek. 3aH.|IIpak. 3aH. |Cam. paO.

3auét c oueHkoi, TectTupoBaHue

6. PeiiTuHroBasi cucreMa /IJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banapHbIE OLIEHKH

. . | MakcumanbHbIi Oamt
MakcumanbHbII MaxkcumanbHbII
3a IEPUOJ MEXKIY Bcero 3a
®DopMBbI KOHTPOJIS 6amn Ha 1-y1o0 KT ¢ Oas 3a mepuos
2KT u Ha KoHeIl CEMECTp
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
3 cemecTp
3auéT c OLEHKOI 15 15 15 45
TectupoBaHue 15 15 25 55
Hrtoro makcumym 3a 30 30 40 100
nepuo
Hapacraromum ntorom 30 60 100 100
6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOIb MPECTABICH B TabmuUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
basel Ha 1aTy TEKyIIero KOHTPOJIs Onenka
>90% oT MakcuMalIbHOIN cyMMBbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOM cyMMBI 6aiioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcUMabHOI cymMMbl OamioB Ha naty TK 2

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

[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOiuIe
6.3.
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Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIIEIIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HeyZI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYecKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Ancensm, A. U. BBenenue B TeOpuIo MOJYIPOBOIHUKOB : yueOHoe mocobue / A. . AHcenbM.
— 4-e u3n., crep. — Caunkr-IlerepOypr : Jlans, 2022. — 624 c. — ISBN 978-5-8114-0762-0.
[DnexTpoHHBIH pecypc]: — Pexxum goctyna: https://e.lanbook.com/book/212255.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Ctapocenbckuit B. M. ®uszuka moJynpoBOJHUKOBBIX MPUOOPOB MHUKPOIICKTPOHUKHU
[DnexTponHbIit pecypc]:YuebHoe mocodue st By30B. - Mocksa: Opaiit, 2019. - 463 ¢ [DneKTpOoHHBII
pecypc]: — Pexxum noctymna: https://urait.ru/bcode/425163.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. IIpuOOpHO-TEXHOJIOTNYECKOE MPOEKTUPOBAHUE IOJIEBBIX MOJYIPOBOJAHUKOBBIX MPUOOPOB :
ydaeOHO-MeToanueckoe mocodue / cocrapurenu A. B. beictpunikuii [u np.]. — Boponex : BI'Y, 2017. —
37 c. [OnexTponnsii pecypc|: — Pexxum moctymna: https://e.lanbook.com/book/154766.

2. IIpuOOpHO-TEXHOJIOTHYECKOE MPOEKTUPOBAHUE IOJEBBIX MOJYIPOBOJAHUKOBBIX MPUOOPOB :
ydaeOHO-MeToanueckoe mocodue / cocraBurenu A. B. beictpunikuii [u np.]. — Boponex : BI'Y, 2017. —
37 c. [OnexTponnsiii pecypc|: — Pexxum moctymna: https://e.lanbook.com/book/154766.

7.3.2. YueOHO-MeTOaAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0OB

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st T ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEIbLHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.
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8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnevyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue IJIsl JeKIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. FiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIIAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaJ]bHO-TeXHI/I‘leCKOC U IIporpammMHoOe o0ecneyeHue AJISI MPAKTHYIECKUX 3aHATHH

JlaGopartopust nHPOpMATUKHU: yueOHas! ayJUTOPHUS I MPOBEICHHS 3aHATUH MTPAKTHYECKOTO THUIIA,
yueOHas ayauTOpHUs JJs NMPOBEACHUS 3aHSATUU JTaOOPAaTOPHOTO TUMA, yuyeOHaAs ayauTOpPUS AJA
MPOBEJICHHS 3aHATHI CEMHUHApPCKOTO THIA, TOMEIICHUE I KYpPCOBOTO MPOEKTUPOBAHUS (BBITTOJTHEHUS
KypPCOBBIX PaboT), MOMENICHUE ISl MPOBEJACHHS TPYMIOBBIX U WHAWBUIYATbHBIX KOHCYJbTAIUH,
MOMEIIEHHE U1 MPOBEICHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUYHOU aTTECTAIMU, MIOMENICHHUE IS
camocTosITelbHON paboThl; 634034, Tomckas obnacTsk, r. Tomck, Bepmununa ynuna, 1. 47, 210 ayg.

Ornrcanne UMEIOIIETOCs 000PYT0BAHMS:

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayxn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynmuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecneyeHue AUCHUINIJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUIIIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMpH MOMOIIHM BUACOYBEIUUHUTENEH a9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
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WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU U APYrHe TEXHUYECKHE CPEICTBA
npuema/mnepeaadyn yueOHo nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOyUYCHUS IS

JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OI[EHO'—IHLIE MaTepuajJabl U METOANYCCKUEC PEKOMECHIAIIUH ITO0 OPraHM3allui U3Yy4YCHUS

JTUCIUTINHDI

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

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmsbl koHTpoIst | OueHouynsie Matepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU

1 Benenue B [1K-2 3auér c onenkort | [lepeuens BompocoB 1ist

MOJTYIPOBOTHUKOBBIE 3a4eTa ¢ OI[EHKOM

MaTepuaibl U "

[IO/Ty TIPOBOIHHKOBEIE TectupoBanue [TpumepHbIii nepeuquL

yCTpoiicTEa TECTOBBIX 3aJlaHNN

2 Kpucramnnyeckas crpykrypa |I1K-2 3auér c ouenkoil  |IlepedyeHp BonpocoB s

Y 30HHAsI CTPYKTypa 3a4eTa ¢ OLEHKON

TectupoBanue [IpuMepHBIil nepeyeHb

TECTOBBIX 3aJaHUI

3 Dnexkrpodusnyeckue [1K-2 3ayét c onleHkoil  |[lepedenn BOIPOCOB 1Jist

CBOICTBA MOJYIPOBOTHUKOBBIX 3a4eTa C OLEHKOM

MaT€puaos TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN

4 O6pabotka u nu3roropienue |I1K-2 3auét c ouenkoit  |IlepedyeHp BompocoB s

MOJTYTIPOBOTHUKOBBIX 3ayeTa C OLEHKOM

MaTepHuaJioB TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3alaHNUN

5 IonynpoBOAHUKOBBIE [K-2 3auét c ouenkoil  |IlepedyeHb BonpocoB s

npuOOpPHI M CXEMBbI 3ayeTa C OLEHKOM

TectupoBanue [IpuMmepHBIil nepeyeHb

TECTOBBIX 3aJaHUI

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO

JTMCLUUIUIMHE TIpHBeneHa B Tabnuie 9.2.

Tabnuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYy4YECHHS IO

JUCILIUITIIINHE
®opmynupoBka TpebOBaHUM K CTeeHH CHOPMUPOBAHHOCTH
Orenka Bbannet 33 OM TUTAHUPYEMBIX PEe3yJIbTaTOB 00YUYEHHS
3HAaThb YMCETb BJIaACTH
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyJOBIIETBOPUTENBHO) | MAKCUMAIbHOMN | UJIM ()parMeHTapHBIE YMEHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE pUMEHEHHE
yMEHHE HaBbIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. TeronpoBOIHOCTb, O0YCIOBJIEHHAs IEPEHOCOM TEIUIa 33 CUET TEIUIOBBIX KOJeOaHU aTOMOB
KPUCTANINYECKOM PEeIIeTKH, HAa3bIBACTCH. . .
1. dbonoHHas;
2. 37eKTpoHHas (AbIPOYHas);
3. GumnosnsipHas;
4. dotonHas;
5. DKCUTOHHas.
2. DddexT, cBSI3aHHBINA CO CI0KHOW 30HHON CTPYKTYPOH B IOJYNPOBOJHUKAX U BOZMOXKHOCTBIO
MEX30HHOT'O WJIM MEKIOJIMHHOTO PACCesHUS, HA3bIBAETCH. . .
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s dexrom 3unHEpa;

s dexrom ["anHa;

yIapHON MOHU3AIUEN;

apdexrom Xoima

3. Brepsebie cBoii 3¢ ekt ['anna Habmrogan B. ..

1. dochune naams;
2. dochune ranmus;
3. KpEeMHUHU;
4. apceHue rajus.

4. YMeHbllIeHHE JHEPTrUU HMOHU3AIUHM JOHOpPA YBEJIMYUBAET BEPOSTHOCTH TEPMUUYECKOTO

BO30Y>KJICHHS COTJIACHO CTATUCTHKE. ..
1. boze-DiHmTeiina;
2. ®epmu-/upaka;
3. MakcBenna-bonsnmana;
4. bonbumana.

5. PexomOuHanus, mpu KOTOPOW DIJIEKTPOH MPEXIE, YeM PEKOMOMHHUPOBATH C JBIPKOH,
3aXBaThIBAETCS] HEKOTOPHIM JIOKAJIbHBIM LIEHTPOM, UMEIOIIMM YPOBEHb SHEPTUH B 3allPEIICHHOI
30HE, a 3aTeM MEPEXOIUT B BAJICHTHYIO 30HY U PEKOMOUHUPYET C JBIPKOI, Ha3bIBAETCH. . .

1. mpumecHOU peKOMOWHAIIUEH;
2. pexoMOHWHAIMEN Yepe3 JTIOKaTbHbBIE COCTOSHUS,
3. MEXMNPUMECHOU PEKOMOWHAIINCH;
4. 3KCUTOHHOW peKOMOWHAIIHEH.
6. [lnst XxapaKTepuCTUKN PEKOMOMHAIIMOHHBIX MTPOLECCOB B MOIYIPOBOAHUKE BBOJIUTCS MOHATHE. . .
1. BpeMsi >KM3HM HEOCHOBHBIX HOCUTEIEH 3apsa;
2. BpeMs KU3HU OCHOBHBIX HOCUTEJEH 3apsija;
3. KOHIIEHTpallui HEOCHOBHBIX HOCUTEJICH 3apsia;
4. KOHIIEHTpallu¥ OCHOBHBIX HOCHUTEJIEH 3apsa.
7. llornomenue cBeTa MOJYNPOBOJHUKOM, CBS3aHHOE C BO30yXJIeHHEM KojJeOaHUM
KPUCTAJIMYECKON PEIIETKH, Ha3bIBAIOT ... MOTJIOIIEHUEM.
1. pemeTo4HbIM;
2. TIPUMECHBIM;
3. cOOCTBEHHEIM;
4. BKCUTOHHBIM.
8. KakuM snuTakcraaibHbIM METOJOM BBIPAIIMBAIOT MOJIYIPOBOJAHUKOBBIE CTPYKTYphl GaN miist
KPUCTAJIJIOB CUHETO 1[BETa CBEYECHUSA?
1. MOCVD
2. CVD
3. MBE
4. OLED

9. Meroa 3nUTaKCUaIbHOTO BBIPAIIMBAHMS TOHKUX TUICHOK B YCIOBUSIX CBEPXBBICOKOTO BaKyyMa
(mo 10—8I1a), mpu KOTOPOM MOJIEKYJISIpDHbIE WM aTOMapHBIC MyYKH HAMPaBISIOTCS Ha
MOHOKPHUCTAIIMYECKYIO HAPETYIO MOJUIOXKKY.

1. MBE

2. MOCVD

3. MOVPE

4. HVPE

10. Hampinenue KoHAEHCAIMEW W3 MapoBOU (Ta30oBoi) (a3pl 0003HAYaET TPYyINNy METOIOB

HaIbUICHUS! MOKPHITUN (TOHKUX MJIEHOK) B BaKyyMe, IPU KOTOPBIX MOKPBITHE MOJydaeTcs
nyTEéM MPsIMON KOHACHCALIUY NTapa HAHOCUMOI'O MaTepuaa.

1. PVD

2. MOCVD

3. HVPE

4. CVD

e S

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

1. CoBpemeHHBIE MUKpoOIIpolieccopsl kommanuu Intel conepkar B cebe HECKOJIBKO MIJIITHAPIOB
TPaH3UCTOPOB, BCE U3 KOTOPBIX HAXOAATCS B paboueM COCTOSTHUM (Kak OyITO Bce HaceleHue
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3emnu — abcosoTHO 310poBoe). [Ipennonoxum, 4To BEPOATHOCTh M3TOTOBJIEHHUSI OJJHOTO
OTIEIBHO B3ATOT0 TOJIHOr0 TpaH3uctopa paBHa p=0,9999999. Toraa BEpOSTHOCTH TOTO, UTO B
ycTpoiicTBe n3 N 2JIEMEHTOB BCE AJIEMEHTHI OyIyT B pabodem cocTtossHuu paBHa q=pN. Jlerko
BBIYMCIUTH, 4TO Nipu N=109 q npumepno pasen 0,00005. T.e. coriacHO BEpOATHOCTHBIM
pacuetam UHTerpansubie Cxembl He MOryT pabortath!!! OmHaKo mMpakTHKa TOBOPHUT 00
obpatHom. B yem ke 31ech aeno?

2. TlosicHuTe, 4YeM COBpEMEHHasl TEXHOJIOTHS H3TOTOBJIEHHUS TPAH3UCTOPOB OTIMYAETCA OT
nmnanapHoi? Onumurte koHCTpyKiuo FInFET tpansuctopa. [louemy komnanum Intel 1 AMD
UCHOJIB3YIOT AJIs TONH KOHCTPYKUUU Pa3InYHbIE TOTOKKN?

3. Kakue ¢usnueckue NpUYMHBI OOYCIOBUJIM Ha MEpBOHAYAJIbHOM JTame CO3JaHUA
MOJYyHIPOBOJHUKOBOM MPOMBIIIJIEHHOCTH HMCIOJB30BaHUE IFepMaHUs, KOTOPBII 3aTeM ObLI
3aMeHeH Ha kpeMHuil? [loyeMy 3TO ciiyuuinocs?

4. HazoBuTe TpU OCHOBHbBIE TEXHOJOTUUYECKHE MPOOIEMBbI, KOTOpble HEOOXOAUMO OBLIO PELIUTh
n300peTaTeNIsiM HHTETpaIbHOM cxeMbl. Kakum o6pa3zoM 3T mpoOsieMbl ObLTH PEIICHBI?

5. Tlouemy ains coBpeMeHHBIX UMC, H3rOTOBICHHBIX 1O OUMOJISPHON TEXHOIOTHH, UCTIOJIB3YIOTCS
miacTuHbl ¢ opueHtanuei (111), a ana MOII-TeXHONIOTUH - UCTOJB3YIOT IJIACTUHBI C
opuenranueit (100)?

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCcTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCEro y4eOHOro mpoiecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJEPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyara;

— OCMBICJIMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HAa MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIBTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEJIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHLCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB
Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU
MaTepUaoB pe3yJIbTaTOB 00YUYEHUS

Kareropuu oOy4aromuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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