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(TYCVYP)
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PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 24 24 4acoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 18 18 JacoB
4 Bcero aynuTopHbIX 3aHATUI 60 60 4acoB
5 CamocTosiTenbHas paboTa 48 48 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 OO0m1as Tpy10EMKOCTh 108 108 4acoB
3.0 3.0 3.E

3auer: 3 cemecTp
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenpro mpemnomaBaHus AUCIHUIUIMHBI SBISCTCS M3ydeHUE CTyAeHTaMu (pu3mdeckux 3(h(HEKTOB H
MIPOLIECCOB, JIEKAUIUX B OCHOBE MPUHILIMIIOB JICUCTBUS NOJYIPOBOAHUKOBBIX, 3JIEKTPOBAKYYMHBIX U OITO-
AJIEKTPOHHBIX MTPUOOPOB.

1.2. 3amaum AMCHUIIIMHBI
— B pesymbrate M3ydeHus IUCHUILUIMHBI y CTYJACHTOB JODKHBI C(HOPMHUPOBATHCS 3HAHHUS, YME-
HUSl ¥ HaBBIKH, TIO3BOJISIFOIINE MPOBOANTH CAMOCTOSATEBHBIN aHAN3 PU3NIecKuX 3PPEKTOB U IMporec-
COB, OMNPEICIAIONINX MPUHITUIIBI JIEHCTBHUS OCHOBHBIX MOJYIIPOBOJIHUKOBBIX U ONTOAJIEKTPOHHBIX TIPHOO-
POB, KaK H3y4aeMbIX B HACTOSIIEH NUCITUTUIMHE, TaK U HAXOSIINXCS 32 €€ paMKaMH.

2. MecTto mucuuniuHbl B ctpykrype OIIOII
Huctumnnuna «Pusznyeckue ocHOBHI 3nekTpoHukn» (b1.B./IB.3.1) otHOcutcs k Gmoky 1 (Bapua-
THUBHAs 4acTh).
[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
e aucturuinHbl: OCHOBBI Teopuu 1ienei, Ousuka.
[Tocnenyromumy TUCUUIIIIMHAMY SABIIAIOTCA: PaquoTeXxHuYecKne Henu U CUTHAIIBI.

3. TpeGoBaHus K pe3yJbTATaM OCBOEHUSI JUCIUINIMHBI

[Tponiecc n3yueHus: AMCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMINX KOMIIETCHIINH:

— TIK-1 crnocoOGHOCTBIO BHIMIOJHATh MAaTeMaTHYECKOE MOJACIMPOBAHUE OOBEKTOB M IMPOIIECCOB
10 THUIIOBBIM METOJAHWKaAM, B TOM YHCIIC C HCIIOJIB30BaHHEM CTaHI[apTHI)IX ITIaKCTOB anKna)lex HpO-
rpamm;

B pGSYHBTaTe I/I3y‘I€HI/I$I JUCHUITIINHBI CTy)ICHT JOJIDKCH:

— 3HaTh B pe3ynpTare uzyueHus: JUCHUILTUHBI CTYACHT JOJDKEH 3HATh: - (DU3HUECKHE SBICHUS U
3(1)(1)€KTBI, onpenensﬂonme HpI/IHIII/IH HGfICTBI/IS[ OCHOBHBIX HOJ'IyrIpOBOI[HI/IKO-BI)IX nu 01'[T03J'I€KTp0HHI)IX
r1p1/16op013.;~ 30HHBIE JUarpaMMbl COOCTBEHHBIX M MPHUMECHBIX IMOJYIPOBOIHUKOB, P-N- MEpexoia, KOH-
TaKTa METaJJI- MOJIYIPOBOAHUK M MPOCTEHIIETO TeTepornepexona; -Gu3ndecKue Mmporecchl, MPOUCXos-
LIM€ HA TPAHULIE pa3ena pa3jJInyHbIX CPEll; - MATEMaTUYECKYI0 MOJIEIIb UICATTM3UPOBAHHOTO P-N- IIEPEX0-
Ja u BiusHue Ha BAX mmpunsl 3anpe-1EHHON 30HbI (MaTepuana), TeMnepaTypbl U KOHIEHTPALUU TpH -
Mecel; - (M3MYECKHl CMBICI OCHOBHBIX MAapaMETPOB U OCHOBHBIE XAPAKTEPUCTUKHU DICKTPUUYECKUX
KOHTaK-TOB Pa3JIMYHOTO BHUJIA B MOJYIPOBOJHUKOBOM JIEKTPOHUKE; - (PU3NUECKUE MTPOLIECCHI B CTPYKTY-
pax ¢ B3aMMOJCHUCTBYIOLIUMHU p-N- NEPEXOAAMHU U B CTPYKTYpax METAJUI-AUAJIEKTPUK-IIOIYIIPOBOAHUK; -
B3aMMOCBSI3b MEXKAY (PU3NYECKON peanu3aleil MoJylnpoBOJHUKOBBIX CTPYKTYp M HUX MOJEJISIMHU, dJIEK-
TPUYECKUMH XapaKTEPUCTHKAMH U MapaMeTpaMu; - BIUSHUE TeMIlepaTypbl Ha (pU3MUeCKHe MPOIecChl B
CTPYKTYpax M X XapaKTePUCTUKH; - OCHOBHbIE TEXHOJOTHUYECKUE IPOLECCHl B MUKPOIJIEKTPOHUKE; - 00-
JaCTH MPUMEHEHHSI MUKPODJIEKTPOHHBIX IPUOOPOB M TATYMKOB B HAYKE U TEXHUKE.

—  yYMeTb - HaXO/UTh 3HAYECHUS IEKTPO(PU3NYECKUX [TapaMETPOB MOIYIPOBOAHUKOBBIX MaTEepH-
ajoB (KpeMHUS, Te€pMaHUs, apCeHHa rajius) B y4eOHOM M CHpPAaBOYHOM JMTEparype Ui OLUEHKU HX
BIIMSTHUS Ha TIapa-MeTPhI CTPYKTYP; - H300pakaTh CTPYKTYPHI C PA3TUYHBIMU KOHTAKTHBIMH TIEPEX0/IaMHu;
- 00OBSACHATH NPUHILUI ACUCTBUS U COCTABIIATH AJIEKTPUUECKHE U MaTEMAaTUUYECKUE MOJETH paccMaTpuBae-
MBIX CTPYKTYD; - OOBSCHSTH CBSA3h (DU3MUECKHUX MAPAMETPOB CO CTATUYECKUMU XapaKTePUCTUKAMH U Tia-
paMeTpaMH I/IBy‘—IaCMBIX CTp}IKTyp; - 3KCHepI/IMCHTaJILHO OHpeHeHHTB CTAaTUYCCKHUC XapaKTepI/ICTI/IKI/I U 11a-
paMeTpbl Pa3IMYHbIX CTPYKTYP;

- BJAaJ1€Th - HABBIKAMHA 1/1306pa>1<eH1/15{ HOJ'IyrIpOBO}IHI/IKOBI)IX CprKTyp C UCIIOJIB30BAHUEM 30H-
HBIX YJHEPTETUYECKUX IUArPAMM; - HABBIKAMU COCTABJIEHUS SKBUBAJIEHTHBIX CXEM MU3Y4aeMbIX CTPYKTYP; -
HaBbIKAMH pa6OTI)I C TUITIOBBIMHA CpeJICTBaMI/I 1/13MepeH1/1171 C LICJIBKO KOMHHGKCHOﬁ OIICHKHN OCHOBHBIX napa-
METPOB U CTATUYECKUX XAPAKTEPUCTUK U3YUAEMBIX CTPYKTYP.

4. O0beM ITMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHMIIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
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3 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 60 60
Jlexuu 24 24
[IpakTnueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 18 18
CamocrosTenbHas paboTa (BCero) 48 48
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM paboTam 20 20
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 10 10
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18
Bcero (6e3 sx3amena) 108 108
OO61mas Tpy1I0eMKOCTh 4 108 108
3auetHbie EquHute 3.0 3.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmuie 5.1.

Tadommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHI
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3 cemecTp
1 Beenenue B GU3UKY MOTYIIPOBOJHUKOB 1 0 0 1 2 ITK-1
2 KuneTtuka HocUTeNnEeH 3apsAI0B B MOy~ 1 2 3 6 [K-1
MIPOBO/IHUKAX U TOKU
3 ®usnyecKkue NpoIecChl MPU KOHTAKTE 4 4 4 9 21  |TIK-1
Pa3HOPOJHBIX MaTepHaIoB (p-n- MEPEXOL,
KOHTaKT Me-TaJlI-TIOIyIPOBOIHUK, TeTe-
ponepexon).
4 ®dusnueckue NpoLecchl B CTPYKTYpE € 4 4 4 13 25 |IIK-1
JBYMSI B3aMMO/ICUCTBYIOIIMMU NIEpexo/ia-
MU U €€ CTaTHUECKHE XapaKTEPUCTUKH.
5 duznyeckue Npouecchl B CTPYKTYpe 6 4 4 6 20 |IIK-1
MeTaJlI- ANIJIEKTPUK-TIOIYTIPOBOJHUK U
€€ CTaTUYECKHUE XapaKTEPUCTUKU
6 OTnuyme peaqbHbIX JIEKTPOHHO- 3 0 0 1 4 IK-1
JBIPOYHBIX MEPEXOJIOB OT UCATU3UPO-
BaHHBIX.
7 ®uznyeckre OCHOBBI YIIPABICHUS TO- 2 0 0 1 3 ITK-1
KOM KaHaJjla ¢ IOMOIIbIO YIIPABIISIOLIETO
nepexona
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IMPOBOJHHKAX.

8 doToRNIeKTpUYECKUE SABJICHUS B MOJTY- 2 2 4 7

15

I1K-1

HBIX IpUOOpPOB

9 ®usnyeckre OCHOBBI AIEKTPOBAKYYM- 1 2 2 7

12

ITK-1

Hroro 3a cemectp

24 18 18 48

108

Hroro

24 18 18 48

108

5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 - ConepxaHue pa3esioB TUCIUIUIAH (TI0 JISKITUSIM)

Haszeanus paznenos

Coneprkanue pa3aesioB TUCIUTLTAHBI TI0
JIEKIUSIM

TpynoeMKocTsb,

q
dopmupyembie
KOMIIETEHIIUN

3 cemecTp

1 Beenenue B pu3mKy
MIOJTyTIPOBOJHUKOB

3o0HHas MoJenb TBepabix Ten. Kinaccudu-
Kalys TBEPJBIX TeJl (METaIbl, IOIYIIPO-
BOJHUKH, AUAEKTpUKH). Kpuctanmuyue-
CKas perieTka moaynpoBoaHuKoB. Cod-
CTBEHHBIN MOTYNPOBOAHUK. DHEpreTuye-
cKas (30HHas) JUarpaMma COOCTBEHHOTO
MOJTYTIPOBOJHHUKA. DIIEKTPOHBI U JBIPKU.
[IpumecHbIe TOITynIPOBOAHUKH. JJOHOPBI
u akuenTopsl. [IpoBomumocTu n- u p-
Tuna. 30HHBIE TUa-TPaMMBI, YPOBHH JI0-
HOPOB M akIenTopoB. KoMmneHncupoan-
HBIE TIOJTYTIPOBOAHUKH.

—

IK-1

Utoro

2 KuHeTuka HOCUTENEN 3apsiioB B
HOJIyrIpOBOILHI/IKaX U TOKH

Marepuabl OITYNPOBOAHUKOBOM U AJIEK-
TPOHHOH TEXHUKHU U UX 3JIEKTpodhu3nye-
ckue cBorcTBa. CTpyKTypa MOJynpOBOI-
HUKOB U TUIIBI IPOBOAUMOCTH. DHEPIreTU-
YECKHE 30HBI TBEPAOTO Tea. 30HHAS
CTPYKTypa NOoIynpoBOoAHUKOB. [loHsTHE
JIOHOPOB U aK-LenTopoB. BinusHue npu-
Mecell Ha pu3nUecKre CBOWCTBA MOJTy-
IIPOBOJTHUKOB. BBIpOKIIE€HHBIE U HEBBIPO-
JICHHBIE MOIyNpoBOA-HUKU. KoHieHTpa-
st Hocutenei. PekomOuHamsa Hocu-
teneit. [loBepxHOCTHAsA U 00BEMHAS pe-
KOMOUMHAIMH. 3aKOHBI JBUKEHHSI HOCHU-
TeJeH 3apsja B IOJNYIIPOBOAHUKAX. YPaB-
Henus nuddys3un. bunonspuas quddy-
3us. MoHononspHast Tuddy3us

IK-1

HUroro

3 ®uznyeckue Mpouecchl Npu
KOHTaKTE Pa3sHOPOJHBIX MaTepPHAIOB
(p-n- mepexom, KOHTAKT Me-TaJll-
TIOJTYTIPOBOJHUK, TETEPOTIEPEXO).

Knaccudukanus nepexonos. CTpykTypa
p-n nepexona. [ToHs-THE HEHTPATBHOCTH
nepexona. AHau3 epexoaa B paBHOBEC-
HOM COCTOSIHUH. AHaIIU3 TIepexoja B He-

[K-1
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paBHOBECHOM cocTossHUM. CTaTndyeckue
BOJIBT-aMIIEpHBIE XapAKTEPUCTUKU HJIE-
asibHOTO AMona. [loHsTne 0GpaTHOrO TOKA
nuoja. XapakTepUCTUUECKUE CO-IIPOTHUB-
nenus auona. CTaTHueckue BOJIbT-aMIIep-
HBIC XapPaKTCPUCTUKHU PCAJIbHBIX TUOO0B.
Mopnyssiuus conpoTtuBieHust 6a3sl. [lepe-
XOZHBIE XapaKTepUCTUKH 1uozaa. bapeep-
Hasi EMKOCTb (EMKOCTb Iepexo/ia) AUO0ja.
Huddy3nonnas Eémkocts nepexona. O-
HOCTOpPOHHUE p-n niepexozbl. KoHTakThI
MeTaJI-IIOIYNPOBOAHUK. OMUYecKne
KOHTAKThI. BRIIPSMIISIOIINE KOHTAKTBHI.

HUroro

4 ®duznyeckue Npouecchl B CTPYKTYpE
C IBYMS B3aUMO/ICHCTBYIOIINMU
MEepEeXoJaMHU U €€ CTaTUYECKUE
XapaKTePUCTHUKH.

duznvecKue MPUHIUIBI paboTHI OUTIO-
JIAPHBIX TPAH3UCTOPOB. OKBUBAJICHTHEIE
CXEMBbI OUTOJISIPHBIX TPAH3UCTOPOB. Dop-
Myl Mosa-206epca. MneanusupoBan-
HbIE CTaTUYECKHUE U IUHAMUYE-CKHUE Ta-
pameTpbl OUTIOIIPHBIX TPAH3UCTOPOB.
Cxembl BKITIOYE-HHSI. 3aBUCUMOCTD Mapa-
METPOB OUMOJSPHBIX TPAH3UCTOPOB OT
TeMIeparypsl u pexkuma. CoctaBHbIC OH-
IOJIAPHBIE TPAH3UCTOPHI

Hroro

IIK-1

5 ®uznyeckue IpoIecchl B CTPYKType
MeETaJUI-TUIIEKTPUK-TIOTYTTPOBOAHHUK
U e€ cTaTHYeCKHe XapaKTePUCTHKU

MII-TpaH3ucTOphl C U30IUPOBAHHBIM
3aTBOPOM, BCTPOEHHBIM U HHAYIIUPOBaH-
HbIM KaHanamu. [IpuHiun paboTsl,
OCHOBHBIE MapaMeTphl. CTaTuuecKue
BOJIbT-aMIIEPHbIE XapaKTEPUCTUKU IS
KaQXJIOTO THIIA MOJEBBIX TPAH3UCTOPOB.
DOKBHUBAJICHTHBIE CXEMBI MOJIEBBIX TPAH3HU-
CTOpPOB.

Htoro

IIK-1

6 OTnuune peabHbIX dJEKTPOHHO-
JBIPOYHBIX NIEPEXOOB OT
UeaIn3UPOBAHHBIX.

Oco0eHHOCTH CTPYKTYp OUTTONISIPHBIX
TPaH3UCTOPOB. METOABI N30SI
OTJENIbHBIX AJIEMEHTOB MHTETPAIbHBIX
cxeM. HazHaueHue CKpbhITOro 3MUTaKCH-
anbHOro cios. O6pa3oBaHue Mapa3UTHBIX
TPaH3UCTOPOB NPH U30JSALUH P-N IEPEXO-
namu. KomOuHupoBaHHas U301
TPaH3UCTOPOB. MHOTOSMUTTEPHBIE TPaH-
3UcTOpbl. Tpan3uctopsl ¢ nuoaom HIoTT-
KH. JInoAHOE BKIIIOYEHNE TPAH3UCTOPOB.
Mozenb UHTETrpaJIbHOTO OUTIOIIPHOTO
TpaH3UCTOpa

HUroro

[IK-1

7 dusndeckre OCHOBBI YIIPABIICHUS
TOKOM KaHaJjia ¢ IOMOIIbIO
YIPaBIIOLIETO Epexoa

[ToneBble TPaH3UCTOPHI € YIIPABISIOIINM
p-n nepexonom. [Ipunmumn padoTsl,
OCHOBHbIE MapameTpbl. CTaTudyeckue
BOJIT-aMIIEPHBIE XapAKTEPUCTUKU IS

IK-1
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Ka)KI0T0 THIIA MOJIEBBIX TPAH3UCTOPOB.
DOKBUBAJICHTHBIE CXEMBI TIOJIEBBIX TPAH3H-
cTopoB. OCHOBHBIE TEXHOJIOTHYECKUE
MPOIIECCHI B MUKPOIJIEKTPOHUKE.

Htoro

8 DOTORIEKTPUUECKHUE SABICHUS B
MOJIYITPOBOJHUKAX.

OnTOo3/1eKTPOHHBIE TPUOOPHI: CBETOU3ITY-
Yaroue JUobl, (OTOIMOIbI, ONTOMAPHI
JOJIHbIE, TPAH3UCTOPHBIE, THPUCTOPHBIE.
[Tpuniun paboThbl, OCHOBHBIE MTAPaAMET-
pbl. CTaTHuecKue BOJIbT-aMIIEpHBIE Xa-
PaKTepUCTUKU

HUroro

[IK-1

9 duznyecKkrue 0CHOBBI
3JIEKTPOBAKYYMHBIX IPHOOPOB

OCHOBBI SMHCCHOHHOM AJIEKTPOHUKH.
Bunsl sMuccun: TepM0o31€KTPOHHAs, BTO-
pHUYHAs AIEKTPOHHASL,AIEKTpOCTaTHYE-
ckasi, (hotodnekTpoHHas. [IpuHuIun 371eK-
TPOCTATUYECKOIO YIIPaBJICHHUS IIJIOTHO-
CTBIO JIEKTPOHHOI'O MOTOKA B 3JIEKTPOH-
HBIX JIaMniax. BakyymHble AMOABI, TPUO-
b1, TeTpo/ibl, HeHToabl. Kitaccuduxanus,
IapaMmeTpsl, CTATUYECKHUE BOJIbT-aMIIEp-
HbIE XapaKTEPUCTUKHU. DICKTPOHHO-TTy4e-
BbIE TPYOKU. DIEKTPOHHBIE U KBAHTOBbBIE
npuoopsr CBY.

HUroro

1

IK-1

Hroro 3a cemectp

24

5.3. Pazaenbl AMCHUILVIMHBI M MEKIUCIMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIAy UMH)
U obecneynBaeMbIMU (MOCJAeAYIOUNIUMH) JUCHUANIIMHAMUA
Paznensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIMMA) H

obecrneunBaeMbIMH (ITOCIEIYIOMMMHI) TUCIUTUTHHAMH TIPEICTaBICHBI B Tabuie 5.3.
Tabmura 5.3 - Paznensl AMCHUIUIMHBL 1 MEXIUCITUIUTMHAPHBIE CBI3H

HanmMeHoBanMe TUCIUIIIINH

Ne pa3nenoB qaHHOUM MUCHIMILIAHEL, 171 KOTOPBIX HEOOXOIUMO U3YUCHHE

OGGCHC‘II/IBaIOH.[I/IX 1 00ecIIeunBaeMbIX JUCHUITIIINH

CHUI'HAJIbI

1 2 3 4 5 6 7 8
[IpeamecTByromue TUCIUATITAHBI
1 OcHOBBI TeOpuUU 1ieTIEN + + + + + +
2 ®duszrka
[Tocnenyromume TUCIUITITUHB
1 PaguoTexHudeckue 1enu u N N

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHUPYEMBbIX IPH U3YYeHHUH JMCIHUIIIMHDbI, H BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

NpeCTaBICHO B Tabmuie 5.4

Tabmuna 5.4 — CooTBeTCTBHE KOMIIETCHIIMI U BUJIOB 3aHATUH, (POPMHUPYEMBIX IPU U3YYEHUH TUCIUILIM -

HBI

Buner 3angaTuit

DOopMBI KOHTPOJIA
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Komnerenunn
Jlexun

+ | IlpakTuyeckue 3aHATHS

+ | JlabopaTopHbie pabOTHI
+ | CamocrosrenbHas paboTa

OT4eT o WHANBUAYATBHO-
My 3aaanuto, Cobecenona-
Hue, Otyer mo naboparop-
HOI1 pabote, Omnpoc Ha 3aHs-
TUSX, 3alIATa KYPCOBBIX
MPOEKTOB (pabdoT)

6. UnTepakTBHBIE MeTOABI M GOPMBI OPraHU3aNMU 00yYeHUs

He npenycmorpeno PYII

7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeaeHO B Tabmmie 7.1.
Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaToOpHBIX paboT

o L 5
= 2 E
3 s 5
g 25
]
HasBanus paznenos HaunmenoBanwue mabopaTtopHbIX padoT zF &5
o S E
S 8 =
a e g
= S}
3 cemectp
3 ®usnyeckue mpoIecchl Ipu HccnenoBanus BOJIbT-aMIIEPHBIX Xapak- 4 IK-1
KOHTAKTe Pa3HOPOIHBIX MAaTEPUAIOB | TEPUCTUK MOTYIPOBOAHUKOBBIX AHOIOB
(p-n- mepexo, KOHTAKT Me-Tall- Viroro 4
IIOJIyTIPOBOJHUK, TETEPONEPEXON).
4 ®duznyeckue Npolecchl B CTPYKType | McciaeqoBaHus BOIbT-aMIEPHBIX Xapak- 4 IK-1
C IByMsI B3aUMOJICHCTBYIOIIMHA TEPUCTUK OUTIONSIPHBIX TPAH3UCTOPOB
IIEPEXOIAMHU U €€ CTaTUYECKUE Wroro 4
XapaKTePUCTUKH.
5 ®uznyeckue Iporeccs B cTpykType | MccaenoBanus BOJIbT-aMIEPHBIX Xapak- 4 IK-1
MeTaJlI-AUIIEKTPUK-TIOJIYIIPOBOIHUK | TEPUCTHUK MOJIEBBIX TPAH3UCTOPOB C p-II-
U e€ cTaTHYeCKHe XapaKTePUCTHKU MIePEX00M
Hroro
8 DOTO3NEKTPUUECKHE SBICHUS B HccenenoBanys BOJIBT-aMIIEPHBIX Xapak- 4 [IK-1
MOJTYTPOBOJHUKAX. tepuctuk MDP TpaH-3ucTOpOB
Hroro 4
9 dusznyeckre 0OCHOBBI UccnenoBanus BOIbT-aMIEPHBIX Xapak- 2 [IK-1
ANIEKTPOBAKyyMHBIX PUOOPOB TEPUCTHUK JTUOTHBIX OTITPOHOB
Hroro 2
Hroro 3a cemectp 18

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HanMeHnoBaH#e MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuiie 8.1.
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Tabmuua 8. 1 — HaumeHoBaHUE MPaKTUYSCKUX 3aHATHI (CEMUHAPOB)

o L=
= 2 =
| i:
HanmMeHoBaHME NPAKTHYECKUX 3aHATUN = )
Ha3zBanwus pa3zesnos zF =
(cemuHapoOB) 4 s 2
= o, =
a o 2
= Sl
3 cemecTp
2 KuHeTuka HOCUTENEN 3apsiioB B Pacdet BeTM4YMHBI KOHTAaKTHOW Pa3HOCTH 2 IK-1
MOJIyTIPOBOJHUKAX U TOKH noTeHIManoB (Aup Hy3HOHHOTO MOTEHITHU-
aJjia) IpY U3MEHEHUH KOHIIEHTpaluU Ipu-
MeCH B OJTHOU W3 obnacTel mepexoa.
Hroro
3 ®uznyeckue Mpouecchl Npu Pacuer mmpuHbI nepexona B 3aBUCUMO- 4 [K-1
KOHTaKT€ Pa3HOPOJHBIX MATEPUAIIOB | CTHU OT MOIYJIS U MOJSPHOCTH IPUIIOKEH-
(p-n- mepexon, KOHTAaKT Me-TaJll- HOTO HalpsHKEHUS.
IIOJIyIIPOBOAHUK, TETEPONEPEXON). Hroro
4 ®u3nvecKue MpoIecchl B CTPYKType | PacyeT TeninoBbIX TOKOB U TOKOB TEPMO- 4 IK-1
C IBYMsI B3aUMOJICHCTBYIOLIUMU reHepaluy B repexojax 13 MoaylnpoBoOI-
NIEPEXOAAMH U €€ CTaTUYECKHUE HUKOBBIX MATEPHUAJIOB C Pa3IMYHOM IIH-
XapaKTEpUCTUKH. PHHOM 3alpEILeHHON 30HbI OT TEMIIepa-
TypBI
Hroro
5 ®@usnyeckue NpoLeccsl B CTPYKType | PacdeT BOJIBT-aMIIEPHBIX XapaKTEPUCTHK 4 IIK-1
MeTaJlI-AU3JIEKTPUK-TIOIYIIPOBOIHUK | M1€aJIU3UPOBAHHBIX IEPEXOI0B IIPHU pas-
U €€ CTaTUYECKHE XapaKTePUCTUKU JIMYHOM TeMIIepaType.
Hroro
8 DOTO3NEKTPUUECKHE SBICHUS B Pacuet Gapbepnoil u quddysnonHoit em- 2 IK-1
MOJIyIPOBOJHUKAX. KOCTEH Iepexoaa.
Hroro
9 dusznyeckre 0OCHOBBI Pacuet napameTpoB 31€KTPOBAKYYMHBIX 2 [IK-1
3NIEKTPOBAKyyMHBIX PUOOPOB puOopoB
Uroro 2
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIIMH TPEICTaBICHbI B
tabmure 9.1.
Tabmua 9.1 - Buasl caMoCTOATENBHOM PaOdO0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH

3 =
2 =
Bunnr camocTosTeInHON & )
HasBanus paznenos z =l @DopMBbI KOHTPOJISA
paboThI 2 g 2
X g =
a e g
= S
3 cemecTp
1 Beenenue B pusuky [IpopaboTka JIEKIIUOHHOTO 1 IK-1 3amuTa KypcoBbIX IPOEK-
TTOJTYITPOBOTHUKOB Marepuaa TOB (paboT)
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Htoro

2 Kuneruka Hocuteneir  |IlogroroBka k mpaxkruye- 2 |IIK-1 OTuer N0 MHAUBHUAYAJIb-
3aps/I0B B CKUM 3aHATHUSAM, CEMUHA- HOMY 33JIaHHIO
MOJIYITPOBOJTHUKAX U TOKH | pam
[TpopaboTka TeKIHOHHOTO 1
MaTepuaia
Hroro
3 ®usnueckue npoiecchl | [loaroroBka K nmpaxkTuye- 4 | IIK-1 Onpoc Ha 3aHaTusx, Ot-
MIPU KOHTAKTE CKHM 3aHSTHSAM, CEMHUHA- YeT MO0 UHIUBUIYATBHOMY
Pa3HOPOJIHBIX MaTEpPHAJIOB | paM 3aganuto, OTuer mno nabdo-
-n- Iepexo/l, KOHTAKT TOpPHOM T
(p CPEXO, KOHTa [IpopaboTka JIEKIIMOHHOTO 1 paTopHoli pabote
Me-TaI-NONYNPOBOAHUK, |\ 1overyia g
reTepOnepexo).
OdopmiteHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro
4 ®dusnueckue npoueccsbl |Ilogroroska k mpakTuye- [K-1 Otuer no 1aboparopHOH
B CTPYKTYpE C IBYyMs CKUM 3aHATHUSAM, CEMUHA- pabote
B3aUMOJICHCTBYIOLIUMU | pam
TIepexofiaMu 1 e [TpopaboTka JIEKITMOHHOTO 1
TaTHYECKU
craTiieckue Martepuaia
XapaKTEePUCTUKH.
OdopmiieHre 0TYETOB 110 4
nabopaTtopHbIM paboTam
OdopmieHre 0TYETOB 10 4
nabopaTOpHBIM paboTam
Uroro 13
5 ®usznueckue npoueccel | [loaroroBka k mpakTuye- 4 | IIK-1 Onpoc Ha 3aHATUAX
B CTPYKTYpE MeTali- CKHM 3aHSTUSAM, CEMHHA-
JUDIIEKTPUK- pam
TOJIYITPOBOJIHUK U €€
OJ1yHPOBOZ ce [TpopaboTka JIEKITMOHHOTO 2
CTaTU4YecKue Mareprana
XapaKTEePUCTUKHU
UTtoro 6
6 OTnuume peasbHbIX [TpopaboTka JIEKIIMOHHOTO 1 IK-1 Ormpoc Ha 3aHATHAX
ANIEKTPOHHO-/IBIPOYHBIX | Marepuasa
HEPEXOI0B OT Hroro 1
UJIeau3UpPOBAHHBIX.
7 Ouzn4YecKue OCHOBEI [IpopaboTka JIEKIIMOHHOTO 1 TIK-1 OT4eTt Mo UHANBUYAITb-
yIpaBJeHHs] TOKOM KaHalla | Marepuasia HOMY 33JIaHHIO
C IIOMOLIBIO Wroro 1
YIPaBJISIOUIETo Mepexoaa
8 DoTOINEKTpUYECKUE [ToaroroBka Kk nmpaxkTu4e- 2 |IIK-1 Otuer no 1abopatopHOH
SIBIICHUS B CKHM 3aHSTUSAM, CEMHHa- pabote
MOJTYTIPOBOHHUKAX. pam
[IpopaboTka I1eKIHMOHHOTO 1
Matepuaina
OdopmieHre OTYETOB IO 4

JabopaTOpHBIM paboTam
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Uroro
9 dusznyeckre 0OCHOBbI [ToaroroBka Kk mpakTuue- 2 |IIK-1 Otuer no taboparopHoi
ANIEKTPOBAKYYMHBIX CKUM 3aHATHUSAM, CEMUHA- pabote
pudbopoB pam

[TpopaboTka TeKIHOHHOTO 1

MaTepuana

OdopmieHre 0TYETOB IO 4

nabopaTOpHBIM paboTam

Hroro 7
Hroro 3a cemectp 48
Hroro 48

10. KypcoBasi padota (mpoekr)

He npenycmorpeno PYII

11. PeliTuHroBasi cucremMa AJISl OHCHKH yCII€BA€MOCTHU CTYACHTOB

11.1. banabHbIe OLIEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbII MaxkcuMaTbHBIH
DneMeHTHl y4eOHOH 0aJw 3a mepuoj Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEeITENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
Onpoc Ha 3aHATHSAX 5 5 5 15
OTt4er no MHANBUAYANb- 20 20 15 55
HOMY 33JJaHHIO
OTueTt no nmabopaTopHOi 10 10 10 30
pabore
Hrtoro makcumyM 3a nepu- 35 35 30 100
on
Hapacraromum nrorom 35 70 100 100
11.2. Ilepecyer 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKHU HpeAcTaBieH B Tabuune 11.2.
Tabmuua 11. 2 — IepecueT 0anioB B OLIEHKH 3a KOHTPOJIbHbIE TOUKU
banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHOIM cymMmbl OanioB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha gaty KT 2

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYI0 OLIEHKY

[Tepecuer cymMbl OaJIJIOB B TPAAMIMOHHYIO U MEXIYHAPOIHYIO OIICHKY NpEJICTaBlIeH B TabJHIe

11.3.

Tabmuma 11. 3 — Ilepecuer cyMMBbI 6aJUIOB B TPAJAULMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Onenka (I'OC)

YUYUTBIBACT YCIICHIHO CI[aHHHﬁ

Urorosas cymma 0asios,

9K3aMCH

Onenka (ECTS)
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5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)

85 -89 B (ouens xoporiiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTrBoputeiabHO)
3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAMYeCKOEe 1 HH(OPMALIMOHHOE 0OOecnedeHne TUCHMIIIMHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. JleroctaeB H.C., Tposu IL.E., YerBepros K.B. Mukpoanekrponuka: YuebHoe mocodue. —
Tomck: ToMckuii ToCynapCTBEHHbBIH YHUBEPCUTET CHUCTEM YIPABICHUS U paguodniekTpoHuku, 2011. —
411c. [DnexTponHsIil pecypc]. - http://www.ie.tusur.ru/docs/mel_grif.zip

2. ®wusuyeckue OCHOBBI MHUKPOIIEKTPOHUKHM : YueOHoe mocobue (Ui aBTOMATU3MPOBAHHOU
texHonorun odyuenusi) / H. C. Hecmenos, M. M. CnaBuukoBa, A. A. lllupokos ; deaepanbHOe areHT-
CTBO IO 00pa30BaHMIO, TOMCKUI rOCYJapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PATUOIIEKTPO-
HUKH. - 2-€ U3/1., ucnp. u jot. - Tomck : TYCVYP, 2007. - 276 c. : un., Tabmn. - (IlpuoputeTHBIC HAIMOHAIH-
Hble IpoekThl. O0pazoBanue). - bubmmorp.: c. 276. - 520.38 p., 151.28 p (nanuuue B 6ubmmorexke TYCYP
- 187 7k3.)

12.2. lonoiHuTEAbHAS JIUTEpaTypa

1. AsaeB H.A. OCHOBBI MUKPODJICKTPOHHUKH: PEKOMEHI0BaHO MUHHUCTEPCTBOM OOpa30OBaHUS. —
M.: Pagno u cBsizb, 1991. — 287 c. (Hanmuue B 6ubmoteke TYCYP - 87 7k3.)

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O6s3aTe/IbHbIE Y4€OHO-METOAMYECKHE MOCOOUSs

1. JleroctaeB H.C., YerBepros K.B. MukpocxemoTexHuka: PykoBoICTBO K OpraHu3aluu camo-
CTOsA-TeNbHOM paboThl. — Tomck: ToMckuil rocyqapcTBEHHbI YHUBEPCUTET CUCTEM YIIPABJICHUS U Pauo-
aNeKTpoHUKH, 2012. — 46 c. [DnexkTpoHHbIN pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

2. HccnenoBaHue BOJbTAMIIEPHBIX XapaKTEPUCTUK MOTYTPOBOJHUKOBBIX JUOIOB [ DJIEKTPOHHBIN
pecypc]: PykoBoactBo k maboparopHoii padore / KonoBanos B.®., HllanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnextponHHBI pecypce]. - http://tu.tusur.ru/upload/liblink/elect.rar

3. HccnenoBaHue BOJNBTAMIIEPHBIX XapAaKTEPUCTHK OUMONIAPHBIX TPAH3UCTOPOB [DIEKTPOHHBIN
pecypc]: PykoBoacTBo k mabopatopHoit padbore / Konoanos B.®., IlanumoB B.A. — Tomck: TYCVYP,
2012. - 11 c. [DnekTponHbIi pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

4. MW ccnenoBaHue BOJBTAMIICPHBIX XapAKTEPHCTHUK IOJIEBBIX TPAH3UCTOPOB [DJIEKTPOHHBINA pe-
cypc]: PykoBoacTBo k naGopatopnoit padore / Konosanos B.®., lllanumos B.A. — Tomck: TYCVYP, 2012.
— 11 c. [DnexTponnsIii pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

5. DnexrpoHuka [DneKTpoHHbIN pecypc]: YueOHoe mocodue mo NpoBeICHUI0 IPAKTUYECKUX 3a-
uatui / KowoBamoB B.®. — Tomck: TYCVYP, 2012. — 9 c¢. [DOnexrpoHHbli pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

12.3.2 YuyeOHO-MeTOIMYecKHe TOCOOMS JIsI JIML ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4ueOHO-MEeTOANYEeCKHEe MaTepHabl JUII CAMOCTOSTEIBHON M ayTUTOPHOI paboThl 00yJaroIuXCst
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCS B (hopMax, adanTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(pOpMALIUHL.

JI1s1 JIMI ¢ HApYIIEHUSIMM 3PeHust:

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMUYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU opme.

CornacosaHa Ha noprane Ne 17931 12



JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:
- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;
- B IeyaTHou (hopme.

12.4. ba3bl 1aHHBIX, HH(GOPMALMOHHO-CIIPABOYHBIE, IOMCKOBbIE CHCTEMBI M Tpedyemoe
NporpaMMHoe odecrnevyeHue

1. Hayuno-obpazoBarenbHbiii moptan TYCYP

2. Caiir xadenpsr TY

13. MarTepuajibHO-TEXHHYECKOe o0ecredyeHue QU CHUNINHbI
13.1. O0mue TpeOOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 U CIUTIINHbI

13.1.1. MaTepuabHO-TEXHMYECKOe o0ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
I[J'IS[ IMPOBCACHUA 3aHATHI JICKIMOHHOI'O THUIIA, I'PYIIIOBBIX U HHAWBHUAYAJIbHBIX KOHCy.]'II)TaIII/II\/JI, TC-
KYILEro KOHTPOJISI M IPOMEXKYTOUYHOM aTTecTallui UCIIOIb3YyeTCsl yueOHas ayIuTopusi, C KOJINYECTBOM I10-
cajouHbx MecT He MeHee 100, o6opynoBaHHas TOCKOH M CTaHIApTHOH ydeOHO Mebemnbio. MimeroTcst Ha-
IJIIHBIE TTOCOOUS B BHJIE MPE3EHTALMMN 10 JIEKLIMOHHBIM pa3/ieiaM AUCHUIUINHBIL.

13.1.2. MaTrepua/jibHO-TEXHUYECKOE o0ecneyeHue IJIsi NPAKTHYECKUX 3aHATHIl
JIyist mpoBeIeHUsI MPAKTUIECKUX (CEMHHAPCKUX ) 3aHATUI UCTIONB3yeTCs yueOHast ayauTopus, pac-
noJIOKeHHast 1o angpecy 634034, Tomckas obmactsk, T. Tomck, Bepmmanna ynmuia, 1. 47, 2atax, aya. 218 .
CocraB obopynoBanus: Y4eOHas meOens; Jlocka MAarHUTHO-MapKepHast.

13.1.3. MaTepuajibHO-TeXHHYECKOe oDecriedeHue 1Jis1 J1a00paTopHbIX padoT
Jnis mpoBeneHus 1a0OpaTOPHBIX 3aHATHHA HCHONb3YyeTcs yueOHO-HCCiIeqoBaTenbCcKas 1abopaTto-
pusi, pacriosioxkeHHas 1o aapecy 634034, Tomckast o6macts, . Tomck, Bepmmanna ynuna, a. 47, 2 stax,
ayn. 218. CocraB obopynoBanus: YueOHas MeOelb;1a00paTopHble MaKeThl CO CMEHHBIMU JIMIIEBBIMH Ta-
HEJISIMU B KOJIMYECTBE O IIIT. JINIEBBIX MaHenei 18mT.

13.1.4. MaTepuaJibHO-TEXHUYECKOe O0ecnedeHue Il CAMOCTOATEIbHOH padoThl
Jlnsi caMOCTOSATENBHOM pabOTHl UCIIONB3YeTCsl yueOHast ayquTopus (KOMIIBIOTEPHBIN KJ1acc), pac-
noJyioxkeHHast o azapecy 634034, r. Tomck, yn. Bepmmnuna, 47, 2 stax, aya. 218. CoctaB 000pynoBaHus:
ydeOHast MeOelb; 1TabopaTopHbIE MaKeThl, METOIMUECKUE YKA3aHUS .

13.2. MaTepuajbHO-TeXHHYeCKoOe o0ecriedeHre JUCIUIIIHHBI 1151 JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl dunaMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAHUEM CPEACTB 00ydeHUs
00I11ero ¥ CHenuaIbHOro Ha3HAUCHMS.

[Ipn 0OyueHun CTyJEHTOB ¢ HAPYMIEHUSIMHU CJIyXa IIPETyCMOTPEHO HUCIIOJIb30BaHUE 3BYKOYCHIIU-
BalOIIEH anmapaTypbl, MYIbTUMEAUWHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB NpHUeMa/Tiepeauut
y4eOHOI MHPOPMAITUK B JOCTYMHBIX (hopMax JUIs CTYJICHTOB C HAPYIICHUSMH CITyXa, MOOMIIBHOW CHCTE-
MBI 00y4EeHHMs ISl CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOYdYarOTCsl CTYJEHTHI C HApYIIEHHWEM Cllyxa, 000py/lI0oBaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOU, BUJCOTEXHUKOU, SJIEKTPOHHOM TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Ipu oOyueHnn CTyJEHTOB ¢ HAPYIIEHUSIMU 3PEHUSAMHM IIPEYCMOTPEHO HCIIOIb30BAHNE B JIEKIIU-
OHHBIX U Y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpA YIAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE MJIU cllaiifia Ha SKpaHe) IIPH ITOMOLIHM BUIEOYBEIMUUTENEH )1 yAaJIEHHOTO IPOCMOTpaA.

ITpu 0Oy4eHHHU CTYIEHTOB ¢ HAPYLIEHHUSIMH OIOPHO-IBUIaTEeJBLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOWCTBA BBOAA MH(OPMALMU M JIPyrHe TEXHHUYECKUE CPEACTBA MpUeMa/Tiepenaun
yueOHOll nHpopMaluu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyIIEHUSMH ONOPHO-ABUIaTeIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIFOJIeH C MHBAIUHOCTBIO.

14. ®oHpa OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIE TPeOOBaHMA K (JOHIY OLIECHOYHBIX CPEICTB U METOANYECKHE PeKOMEH/Iallui
CDOHI[ OILICHOYHBIX CpeI[CTB 1 THUIIOBBIC KOHTpOJ'ILHI)IC 3aJaHusd, I/ICHOJ'IBSYGMI)IC IJI1 OLICHKH Cq)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 MUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTECTALUU 110 AUCITUIUIMHE MPUBEICH B MPUIIOKEHUH K pabodeil mporpaMmme.
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14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIf JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM

3710POBbA

J1s1 CTYAEHTOB C MHBATUIHOCTHIO MPEAYCMOTPEHBI JOTIOJHUTEIbHBIE OLIEHOUYHbIE CPENICTBA, MEepe-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Taoauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS JIJIsl CTYA€HTOB ¢ HHBAJIWJIHOCTHIO

Kareropuu ctyneHTOB

Bubp! JONOTHUATENBHBIX OIEHOYHBIX
Cpe/CTB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YyUCHUS

C napyueHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 1O BOTIPOCAM K 3a4€TYy,
OIPOC 0 TEPMHHAM

[IpeumyIiecTBEHHO YCTHAs MPOBEPKa
(MHIMBUAYAIBHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSIMH T10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pAOOTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO NPOBEPKa
METOAAMHM, UCXOJSl U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT POBEPKHU

14.3 MeToauueckune peKOMeHAAIMH M0 OLeHOYHBIM CPeICTBAM /IS JIMI ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycmarpuBaercs AocTynHas popMa NpeIoCTaBICHHs 33/1aHUi OLIeHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI ACCUCTCHTOM 33JJaHUs BCIYX;

- IPe0CTaBICHUE 33JaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

CryneHTaM C WHBIMIAHOCTBHIO YBEIIMYMBAETCS BPEMsI HA IMOJTOTOBKY OTBETOB Ha KOHTPOJIBHHBIE
BOIIPOCHI. J{JIsl TAKKX CTYAEHTOB MpeIycMaTpuBaeTCsl JOCTYIHAs (hopMa MPeaoCTaBICHUS OTBETOB Ha 3a-

JaHHsA, a UMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha60p OTBCTOB HAa KOMIIBIOTCPE;

- Ha60p OTBCTOB C UCIIOJIb30BAHUCM YCIIYI' aCCUCTCHTA,

- MPpEACTAaBICHHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB 06y‘{CHI/I$I WHBAJIMAOB IO JUCHUIUIMHC IMPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B (bopMax, aIallTUPOBAHHBIX K OIPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

UHpOpMaLUH:

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

ITpu HeoOxoauMOCTH 7151 00Y4AIOIUXCSl ¢ MHBAIUIHOCTBIO MPOLEypa OLIEHUBAHMSI PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
Pu3nyecKkre 0CHOBbI JJIEKTPOHUKHU

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT
Hampanenue noaroroBku (cnernuanbHocTh): 11.03.01 Paguorexnnka
HampasiienHocTh (Tpoduis): AyinoBu3yajibHAas TEXHUKA

®opma 0OyueHus: OUHast

®akynbreT: PT®, Paguorexuuyeckui paxkyJabTeT

Kadenpa: TY, Kadeapa TejieBugeHnsi 1 ynpaBjaeHUsI

Kypc: 2

Cemectp: 3

YueOnslii 1an Habopa 2015 roga

PazpaboTunku:
— mnpodeccop kad. TY B. A. [llanumos

3auer: 3 cemecTp

Tomck 2017
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon

DopMyaHpOBKa KOMIIETEHLIUU

Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

IIK-1

CIIOCOOHOCTBIO BBITIOJHATH MATEMaTHYECKOE
MOJICTUPOBaHNE OOBEKTOB U MPOILIECCOB I10 TH-
MTOBBIM METOJIKaM, B TOM YHCJIE C UCII0JIb30Ba-
HUEM CTaHJIaPTHBIX MAKETOB MPUKIAJAHBIX MPO-
rpamMmm

Jomxken 3Hate B pe3ynbrate nusydeHust
JUCLUTUIMHBI CTYICHT JOJDKEH 3HATh: - (PH-
3uueckue sABieHus 1 3Q(eKTol, onpenesns-
IOLLUE PUHIUI IEHCTBUS OCHOBHBIX I10-
JIyIPOBOJHUKO-BBIX M OIITO3JIEKTPOHHBIX
npuOOpOB; 30HHBIEC AMATPAMMBbI COOCTBEH-
HBIX ¥ IPUMECHBIX TOJIYITPOBOJAHUKOB, P-N-
Iepexo/a, KOHTAKTa MEeTalI- IOJIyIPOBOI-
HUK U IPOCTEHIIero rereponepexoaa; -hu-
3UYECKHE MTPOLIECCHI, IPOUCXOSALINE HA
TpaHuIIe pa3jiena pa3IudHbIX Cpel; - MaTe-
MaTHUYECKYI0 MOJIENb UICAIU3UPOBAHHOTO
p-n- nepexona u Biusinue Ha BAX mmpu-
HBI 3ampe-1EHHON 30HbI (MaTepuaa), TeM-
nepaTypsl U KOHLEHTPALUU [TPUMECeii; -
(U3NUECKHii CMBICII OCHOBHBIX ITapaMeT-
POB U OCHOBHBIE XapaKTEPUCTUKHU AIIEKTPH-
YECKUX KOHTAK-TOB PAa3JIMYHOrO BUJA B MO-
JyMPOBOAHUKOBOM AJIEKTPOHHUKE; - HU3H-
YeCKUE IPOLECCHI B CTPYKTYpax ¢ B3aUMO-
JNENCTBYIOLIMMH p-N- IEPEX0/laMu U B
CTPYKTYpax MeTaJll-AU3JIEeKTPUK-TI0JIyIIPO-
BOJIHUK; - B3aUMOCBS3b MEXIY (husuue-
CKOM peanu3anyen moiaynpoBOIHUKOBBIX
CTPYKTYpP U UX MOZEISMHU, dJICKTPUUECKHU-
MU XapaKTepUCTUKAMU U ITapaMeTpaMu; -
BJIMSIHME TEMIIEpaTyphl Ha (PU3UUYECKHe
IIPOLIECCHI B CTPYKTYpPax U UX XapaKTepu-
CTHKH; - OCHOBHBIE TEXHOJIOTUYECKHUE TPO-
LIECChl B MUKPORJIEKTPOHHUKE; - 00JIACTH
MIPUMEHEHUS MUKPOIJIEKTPOHHBIX MPUOO-
POB U JJaTYMKOB B HAYKE U TEXHHUKE. ;
JlomkeH yMeTh - HaXOAUTh 3HAYEeHUS HJIeK-
TPO(U3NIECKUX TapaMETPOB MOTYITPOBOI-
HUKOBBIX MaTepUajoB (KpeMHUs, repma-
HUSI, apCEHU1a TaJulnsl) B y4eOHOM u cipa-
BOYHOM JTUTEpaType sl OUECHKU UX BIIUS-
HUS Ha IMapa-MeTPhl CTPYKTYP; - H300pa-
KaTb CTPYKTYPBI C Pa3INYHBIMU KOHTAKT-
HBIMH [IEPEXOAAMH; - OOBSICHITH TPUHIIHIT
JEHCTBUS U COCTABIIATH AJIEKTPUUYECKUE U
MaTeMaTU4YECKUE MOJEIN paccMaTpuBae-
MBIX CTPYKTYD; - OOBSICHATH CBSI3b u3nye-
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Typ. ;

CKHMX ITapaMETPOB CO CTATUYECKUMH XapaK-
TEPUCTUKAMM U TapaMeTpaMH U3ydaeMbIX
CTPYKTYP; - SKCIIEPUMEHTAJILHO OIpee-
JSATh CTATUYECKUE XapAKTEPUCTUKU U M-
paMeTpsl pa3InYHbIX CTPYKTYD; ;

JlomkeH BiasieTh - HaBbIKaMH H300paske-
HUS MTOJYITPOBOJHUKOBBIX CTPYKTYP C HC-
I10JIb30BAaHUEM 30HHBIX SHEPTETUUECKHUX
JIMarpaMm; - HaBbIKAMU COCTAaBJIEHUS YKBH-
BaJICHTHBIX CXEM M3Yy4aeMbIX CTPYKTYP; -
HaBbIKaMU pa0OThI C TUTIOBBIMU CPECTBA-
MU U3MEPEHUH C IIEJIbI0 KOMIIEKCHOM
OLICHKH OCHOBHBIX ITAPAMETPOB U CTaTHYE-
CKHX XapaKTEPUCTHK U3y4aeMbIX CTPYK-

OO01e XxapakTepUCTUKU MOKa3aTeled U KpUTEpPHEB

IpUBE/IEHBI B Tabuuie 2.
Tabmua 2 — O0mmue XapakTepUCTHKH MOKa3aTeIe  KpUTEpUEeB OLIEHUBAHUS KOMIIETEHIIM O Tarnam

OlLICHUBaHHUS KOMIIETCHIIMI Ha BCEX ATamax

Iloka3arenu u
KpUTEPUHN

3HaTh

YMmeTb

Biaaners

OTnnuHO (BBICOKHI
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SMU B TIpeieNax u3ydae-
MO 06J1aCTH ¢ TOHUMAaHU-
€M IpaHuI] IPUMEHUMOCTH

O6nagaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX /Ui Pa3BUTHUSA
TBOPYECKUX pEIIeHUH, a0-
CTparupoBaHus MpoodsieM

Kontponupyet pabdoty,
ITPOBOJIUT OIIEHKY, COBEP-
IIEHCTBYET JEHCTBUS pa-
0O0TEI

Xoporio (6a30BbIi
YPOBEHD)

3HaeT (paKThl, MPUHITHIIHI,
MIPOLIECCHI, OOIIUE TIOHS-
THSI B TIpEJie/iaX u3ydvae-
MOi1 obnacTH

OO6nagaer AUana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul peLIeHUs
OTpeieICHHBIX MPOOJIeM B
00J1acTH UCCIIeI0BaHUs

Bepet oTBeTCTBEHHOCTH 32
3aBepIICHNE 33134 B HC-
CIIeIOBaHHH, TIPHCIIOCA0-
JIMBAET CBOE TMOBEJCHUE K
00CTOSATENILCTBAM B pellie-
HUU NpobIeM

VYIOBIETBOPUTEITB-
HO (TIOPOTOBBIN
YPOBEHb)

O06namaer 0a30BBIMH 00-
MU 3HAHUSAMUA

OO0mazaeT OCHOBHBIMH
YMEHUSAMH, TPEOYEMBbIMHU
JUIS1 BBITTOJTHEHUSI IPOCTHIX
3a11a4

PaGoTaer mpu mpsmMoM Ha-
OJIFOACHU N

IIK-1: cnocOOHOCTBIO BBINOJHATE MaTEMaTHUSCKOE MOJCIUPOBAHNUC

2 Pean3zanus KoMIeTeHI i

2.1 Komnerenuus ITK-1

00BEKTOB U mpoueccCoB 110

TUIIOBBIM METOJIMKAM, B TOM YHCJIE C UCTIOJIb30BAHUEM CTAHIAPTHBIX MAKETOB MPUKIAIHBIX TPOTPAMM.

Jns popmupoBaHus KOMIIETEHIIMH HEOOXOIUMO OCYIIECTBUTH P ATANOB. JTarbl (HOPMUPOBAHUS
KOMIETEHIIUH, MPUMEHSEMbIE JJII STOTO BHUJBI 3aHATUNA W MCIOJB3YEMBbIE CPEACTBA OLEHUBAHMS TIPE]I-
CTaBJIeHbI B Ta0nuiie 3.
OpPMUPOBAHUSI KOMIETEHIIMH U UCTIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

Tabmuna 3 — Drarnsl

Cocras

3HaTh

YMmeTs

Baaners

CopepxaHnue sTa-
OB

30HHYIO MOZEIb TBEPBIX
tein. Knaccuduxanuro
TBEPJIbIX TeJ (METAJLIBI,
HOJTYIPOBOAHUKH, AUIIEK-
Tpuku). COOCTBEHHbIE MO-
TynpoBoAHukH. [Tpumec-
HBbI€ MOJTYTIPOBOJHUKH.

Haxonuts 3HaueHus s5ek-
TpOPHU3UUECKUX MTapameT-
POB TOYIIPOBOTHUKOBBIX
MaTepuanoB (KpeMHHUS,
repMaHusl, apCeHU/Ia Tall-
JIUsT). 1300pakaTh CTPYK-
TYPHI C Pa3TMYHBIMUA KOH-

HaBbikamu n3oOpakeHus
MOJTYIIPOBOJHUKOBBIX
CTPYKTYp C UCIOJIb30BaHU-
€M 30HHBIX SHEepreTuye-
CKUX JlUarpaMm; HaBbIKa-
MU COCTaBJICHUs SKBHBA-
JICHTHBIX CXEM M3y4aeMbIX
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Marepuaiibl TOTynpoBOA-
HUKOBOW M 3JIEKTPOHHOU
TEXHUKH U UX SIEKTPOu-
3udeckue ceorcrea Kiac-
cuduKalus Nepexoios.
CrpykTypa p-n nepexoja..
duznyecKkue NPUHIUIBI
paboTBl OUMONISIPHBIX
TPaH3UCTOPOB. DKBHBa-
JICHTHBIE CXEMbI OUTIOJISP-
HBIX TpaH3uctopoB. M/II-
TPAH3UCTOPHI C U3OJIHPO-
BaHHBIM 3aTBOPOM,
BCTPOEHHBIM M MHTYIIUPO-
BaHHBIM KaHanamu. [Tpun-
U paboThl, OCHOBHBIE
napameTpbl. OcoOeHHOCTH
CTPYKTYP MUKPOIJIEKTPOH-
HBIX OUIIONIIPHBIX U TOJIe-
BBIX TpaH3uCTOpOB. [lone-
BbIE TPAH3UCTOPHI C
YIOPABJISIFOIIUM P-n TIepe-
xonoMm. [Tpunnumn paboTsl,
OCHOBHBIE ITAPAMETPHI.
OnTo3MeKTpOHHBIE TPUOO-
phbl. ['aibBaHOMarHuTHEIE,
TEPMOMATHUTHBIE TEPMO-
AJIEKTPUYECKHUE SIBJICHUS B
MOJIYIIPOBOJAHHUKAX U BbI-
MOJIHATh MATEMAaTHYECKOE
MOJIEIMPOBaHNE O0BHEKTOB
Y TIPOLIECCOB 10 TUTTOBBIM
METOJIMKAM, B TOM UYHCJIE C
WCIIOJIb30BAaHUEM CTaH-
JApPTHBIX MaKETOB MPHU-
KJIQJIHBIX TTPOrpamMM.

TaKTHBIMHU TI€PEXOJIaMU;
OOBSACHATH MPUHLIUT JICH-
CTBHUS M COCTABIISATH JJIEK-
TpUUYECKUE U MaTeMaTuyie-
CKHE MOJIENIN paccMaTpH-
BaeMBIX CTPYKTYp; 00BsiC-
HATD CBSI3b (PU3NUECKUX
apameTpoB CO CTaThuye-
CKHMH XapaKTePUCTHKAMHU
U MapaMeTpaMu u3ydae-
MBIX CTPYKTYD; IKCIIEpH-
MEHTAJILHO OTIPEEINSATh
CTaTHYECKHE XapaKTePH-
CTHMKH U TIapaMeTpHhI pa3-
JMYHBIX CTPYKTYP H BBI-
MIOJTHSTH MaTeMaTu4ecKoe
MOJZICTMPOBaHNE 00BEKTOB
Y TIPOLIECCOB 10 TUTIOBBIM
METOJJKaM, B TOM YHCIIE C
WCTIOJIb30BaHUEM CTaH-
TAapTHBIX MTAKETOB MPH-
KJIQJIHBIX TIPOTPaMM.

CTPYKTYp; HaBbIKaMH pa-
OOTBI C TUIIOBBIMU CpEJI-
CTBaMHU U3MEPEHHUH C I11e-
JIBFO KOMITIIEKCHOM OIIEHKH
OCHOBHBIX MTapaMETPOB H
CTaTUYECKUX XapaKTepH-
CTHK U3y4aeMBbIX CTPYKTYP
B TOM YHCJI€ C UCIIOJIL30-
BaHHMEM CTAaH/IAPTHBIX Ta-
KETOB MPUKJIATHBIX MTPO-
rpamMM.

Bunwl 3austuin

* IlpakTnueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI,

e Jleknum;

* CamocrosTenbHas pa-
ooTa;

* [IpaxkTuueckue 3aHs-
THS;

» JlabGopaTtopHbie pabo-
THI,

o Jlexnnu;

» CamocTosiTeNnbHas pa-
oora;

» JlaGopaTtopHsbie pabo-
TBI;

* CamocrosTenbHas pa-
6oTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

e OTueT 1Mo UHAUBHIY-
AITBHOMY 3aJIaHUIO;

¢ CobecenoBanue;

* Ortuet o mabopatop-
HOIi paborTe;

* Omnpoc Ha 3aHATHSX;
¢ 3auer;

e Ot4er no UHIUBUAY-
aIbHOMY 33JIaHUIO;

* CobecemoBanue;

* Ortuer no naboparop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHSIX;
* 3amuTa KypcOBBIX
MPOEKTOB (pabdoT);

* 3ayer;

* Ortuet o nmabopatop-
HOM1 pabore;

* Otuer no UHJIUBHUIY-
QIBHOMY 3aJ1aHUIO;

* 3ammuTa KypcoBBIX
poeKToB (pabdoT);

e 3auer;
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DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-

ommure 4.
Tabmuua 4 — Iloka3arenu U KpUTEPHUH OIICHUBAHMS KOMITIETCHIIMU HA Tanax

Cocras 3HaTh YmMmetrs Bnanets
OTInYHO * * 30HHYIO MOJICIIb * HAXOIWUTh 3HAYECHUS * HaBBIKaMH H300paXke-

(BBICOKUI YPOBEHbD)

TBepabIX Ten. Kinaccugu-
KalMIo TBEPJIBIX Te (Me-
TaJUIBI, TIOJYIIPOBOIHU-
KH, TUAIeKTpuKH). Coo-
CTBEHHBIE MTOIYIIPOBO/I-
Huku. [IpumecHble nomiy-
IIPOBOJHUKH. Marepua-
JIbl TIOJTYTIPOBOAHUKOBOM
Y BJIEKTPOHHOM TEXHUKHU
U UX 3JeKTpodusnueckue
cBorictBa Knaccuduka-
s nepexono. CTpyk-
Typa p-n nepexoza.. du-
3UYeCKHUe MPUHLUIIBI pa-
OOTBI OUIIOJISIPHBIX TPaH-
3UCTOPOB. DKBUBAJICHT-
HBIE CXEMbI OUTIOISIPHBIX
Tpan3ucrtopoB. MII1-
TPAH3UCTOPHI C U30JIUPO-
BaHHBIM 3aTBOPOM,
BCTPOCHHBIM U MHTYLIU-
POBaHHBIM KaHaJaMH.
[Tpunmn paboTsl,
OCHOBHBIE TAPaMETPBHI.
Oco0GeHHOCTH CTPYKTYp
MHUKPO3JIEKTPOHHBIX OH-
HOJISIPHBIX U TIOJIEBBIX
TpaH3ucTopos. IloneBsie
TPaH3UCTOPHI C yIpaB-
JSIFOILUM P-N IEPEXOA0M.
[Tpunn paboTsl,
OCHOBHBIE IAPaMETPBHI.
OnTOo31EeKTPOHHBIE IIPU-
Oopsl. ['anbBaHOMarHuT-
HbIE, TEPMOMArHUTHBIE
TEPMO3JIEKTPHUUECKUE SIB-
JICHUS B TIOJTYTPOBOIHU-
Kax U BBIIIOJHATH MaTe-
MaTH4eCKOe MOJICIINPOBA
HHUE 00BEKTOB U IIpolieC-
COB IO TUTIOBBIM METO/IHU-
KaM, B TOM YHUCJIE C UC-
M0JIH30BaHUEM CTaHIAPT-
HBIX [1AKETOB IPUKIA]I-
HBIX ITPOTPaAMM.;

ANEKTPOPU3NIECKUX TMa-
pamMeTpoB MOIYIPOBOJI-
HUKOBBIX MaTepHajIoOB
(KpeMHus, TepMaHus, ap-
CEHHUJIa TaJlIus). u300pa-
&KaTb CTPYKTYpBI C pa3-
JTUYHBIMH KOHTaKTHBIMU
nepexonaMu; oObIICHSTh
MPUHLIMUI JICHUCTBHS U CO-
CTaBJISITh AIEKTPUUECKUE
U MaTeMaTHYeCKHe MOJIe-
JIM paccMaTpUBAEMbIX
CTPYKTYP; OOBSICHATH
CBs3b (PU3MUECKUX Mapa-
METPOB CO CTAaTHYECKUMHU
XapaKTEepUCTUKAMU U Ta-
pamMeTpaMu U3ydaeMbIX
CTPYKTYP; IKCIIEpUMEH-
TaJbHO OTPEACISATH CTa-
TUYECKUE XapaKTepUCTH-
KH ¥ TTapaMeTphl pa3ind-
HBIX CTPYKTYP U BBITIOJI-
HSTh MAaTEMaTHYECKOE
MOJIEIUPOBAHHUE OOBEK-
TOB H MTPOLIECCOB TIO TH-
MOBBIM METOAMKAM, B TOM
YHCIIE C UCIIOJIb30BAHUEM
CTaHJApPTHBIX MTaKETOB
MPHUKJIATHBIX TPOTPaMM.;

HUS TIOTYITPOBOIHU-
KOBBIX CTPYKTYp C HUC-
II0JIb30BAHUEM 30HHBIX
9HEPreTHYCCKHX JHa-
rpaMM; HaBBIKAMH CO-
CTaBJIEHHUS DKBHUBAJIEHT-
HBIX CXEM H3y4aeMbIX
CTPYKTYp; HaBbIKAMH pa-
OOTBI C TUTIOBBIMU Cpe/l-
CTBaMH M3MEPEHUH C I1e-
JIBIO KOMILICKCHOM OIICH-
KH OCHOBHBIX ITapaMeT-
POB M CTaTHYECKHUX Xa-
PaKTEPHUCTUK U3y9IaeMbIX
CTPYKTYp B TOM YHUCIIE C
HCII0Jb30BaHUEM CTaH-
JAPTHBIX TTAKETOB MPH-
KJIQJTHBIX ITPOTPAMM.;

Xoporto (6a30BbIH
YPOBEHD)

* + OCHOBHBIEC MaTepua-
JIbI MUKPODJIEKTPOHHUKH,
MIPUHIIUIIBI paOOTHI MOITY-

e « Haxonuts, OCHOBHEIE
3HAUEHHSI ANEKTPOPU3U-
YECKHUX MapaMeTpoB T0-

* OCHOBHBIMH HaBEIKa-
MU U300pakeHHs MOy~
MIPOBOTHUKOBBIX CTPYK-
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HPOBOJHUKOBBIX JHO/IOB,
OUIIOJISIPHBIX U TOJIEBBIX
TPaH3UCTOPOB, ONTOAIEK-
TPOHHBIX TPUOOPOB U
BBINOJIHATH MaTeMaTHye-
CKO€ MOZEIMPOBAHUE
00BEKTOB U MPOLIECCOB
110 TUIIOBBIM METOJMKAM;

JTYTIPOBOJAHUKOBBIX MaTe-
pHuasioB (KpeMHHUs, TepMa-
HUSl, apCEHUIA TaIlJIus).
DKCNEepUMEHTATBHO
OTIpE/IETISATh OCHOBHBIE
CTaTUYECKHE XapaKTepH-
CTHKH U TTapaMeTPhI paz-
JUYHBIX CTPYKTYpP H BBI-
MOJTHSATH MaTEMaTHYECKOe
MOJIETUPOBAHUE OOBEK-
TOB U MPOLIECCOB C HC-
MI0JIb30BaHUEM CTaHJAPT-
HBIX TIAKETOB MPUKJIA-
HBIX ITPOTPAMM.;

Typ C HCTIOJIb30BAHUEM
30HHBIX YHEPTETHUECKUX
arpamm; HaBbIKAMHU CO-
CTaBJICHUsI SKBUBAJICHT-
HBIX CXEM H3y4aeMbIX
CTPYKTYp; HaBbIKaMH pa-
OOTBI C TUTIOBBIMU Cpe/l-
CTBaMU U3MEPEHUMN C Lie-
JIbI0 KOMIUIEKCHOM OII€H-
K1 OCHOBHBIX MapaMeT-
POB U CTAaTUYECKUX Xa-
PaKTEPUCTUK U3y4aeMbIX
CTPYKTYp B TOM UHCJIE C
WCIIOJIb30BAaHUEM CTaH-
JTApTHBIX TAKETOB MPH-
KJIQJIHBIX TTPOTPaMM.;

KU, TPUHIHIIAX PaOOTHI
HOJIYIPOBOJHUKOBBIX
JINOJI0B, OUTOJISIPHBIX U
HI0JIEBBIX TPAH3UCTOPOB,
OTITO3JIEKTPOHHBIX MPH-
OOpOB U BBIMNOJIHAET Ma-
TEMaTH4ECKOE MOJICITUPO-
BaHHE 00BEKTOB U IIPO-
IIECCOB IO THIIOBBIM Me-
TOJMKAM B COCTaBe KO-
MaH/IbL;

CKHX apaMeTpPOB OJY-
MIPOBOIHUKOBBIX MaTEpU-
aJIoB (KpeMHUs, repMa-
HUSl, ApCEHUIA TaJlIus).
DKCNEepPUMEHTAIBHO
OTIpe/ieTIsieT OCHOBHBIE
CTaTUYECKHE XapaKTepH-
CTHKH U MTapaMeTphl paz-
JUYHBIX CTPYKTYP H BBI-
MOJTHSIET MaTEMaTUYeCKOe
MOJIETTUPOBAHUE OOBEK-
TOB U MPOLIECCOB C HC-
M0JI30BaHUEM CTaHIAPT-
HBIX TTAKETOB IPUKJIA[-
HBIX IIPOTPaMM B COCTaBE
KOMaH/Ibl. ;

VYaosnersopurensH | * MIMeTs npencrasiie- * + Mmeer npencrasie- * * OTAEIbHBIMY HABBI-
0 (IIOpOTroBBIH HHE O OCHOBHBIX Mar€pu- | HHUEC O OCHOBHBIX 3HAYC- KaMM U300paskeHus 1o~
YPOBEHb) ajlax MMKPOJJICKTPOHH- HUAX 2JIEKTpodu3nye- JIYIPOBOJHUKOBBIX

CTPYKTYp , HABBIKAMH CO-
CTaBJIEHHUS DKBHUBAJIEHT-
HBIX CXEM H3y4aeMbIX
CTPYKTYp; HaBbIKAMH pa-
OOTBI C TUTIOBBIMU Cpe/l-
CTBaAMH M3MEPEHUH C I1e-
JIbIO KOMILICKCHOM OIICH-
KA OCHOBHBIX ITapaMeT-
POB H CTAaTHYECKHUX Xa-
PaKTEPHCTUK U3y9IaeMbIX
CTPYKTYp B TOM YHUCIIE C
HCII0JIb30BaHUEM CTaH-
JAPTHBIX TTAKETOB MPH-
KJIQIHBIX ITPOTPAMM B CO-
CcTaBe KOMaHIbL;

J0B

3 TunoBble KOHTPOJILHBIE 32 IaHUSA

Jlis peanu3anuy BbILICNIEPEUUCIICHHBIX 3a7iad 00y4eHHUsI MCIIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOAMMBIE JIJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (UJIM) OIbITA JIe-
ATEJIBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpOIECCe OCBOEHHs 00pa3oBa-
TENBHON IIPOTPaMMBI, B CIEIYIOIIEM COCTABE.

3.1 Tembl HHAUBHUAYAJIbHBIX 3aJaHUN
— YcnoBHbIe Tpaduueckne 0003HAYCHUS, BOJIIBT-aMIIEPHBIC XaPAKTEPUCTUKH U MAPaMETPhI THO-

IJIOCKOCTHBIX, TOUYEYHBIX, UMITYJIbCHBIX, CTAOMJIMTPOHOB, BApUKAIIOB, CBETOMOIOB, (POTOIMNOIOB,

JUOOHBIX OIITPOHOB, TYHHCIIbHBIX JUOAO0B, THOOO0B ]_HOTKI/I, FaHHa, MCPCKIIOYAOINX, TAaBUHHBIX.

3.2 Bonipochl Ha coleceoBaHme
— bunonspusie TpaH3ucTOpHl pnp U npn B TPEX cXeMaxX BKIIOYEHHUS U TPEX peKuMax paboThI.
[ToneBbie TPAH3UCTOPHI C p ¥ N KAaHATIAMH B TPEX CXeMaX BKIFOUCHHS U TPEX PeKUMax pabOTHI.

3.3 Tembl 0IPOCOB HA 3aHATHAX
— Marepuanbsl NOJTyIPOBOJAHUKOBOM M 3JIEKTPOHHOM TEXHUKU M HUX 3JIEKTPO(PU3NYECKHUE CBOM-

ctBa. CTpyKTypa MOJIyIPOBOJHUKOB U THUIIBI IPOBOJAUMOCTH. DHEPreTHueCcKre 30Hbl TBEPAOro Tesa. 30H-
Hasl CTPYKTypa MOJIYNpPOBOJHUKOB. [IoHATHE TOHOPOB M ak-lientopoB. BiusHue npumeceit Ha Qusnue-
CKHME CBOMCTBA IOJIY-IIPOBOJHUKOB. BBIPOXKIEHHBIE U HEBBIPOXKICHHBIE MOIYIIPOBOA-HUKN. KoHIEeHTpa-
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st Hocuteneil. PekomOunanus Hocuteneil. [loBepxHocTHas U 00BEMHAST peKOMOUHAIINH. 3aKOHBI JIBH-
KEHUSI HOCUTEJECH 3apsia B MOMYNPOBOMHUKAX. YpaBHeHUs nuddys3un. bunonspuas nuddys3us. Mono-
nossipHast 1uppy3us

— Knaccudukanus nepexomoB. Ctpykrypa p-n nepexona. [[oHS-THe HEHTPaIBHOCTH TEepexoja.
AHanu3 nepexozia B paBHOBECHOM COCTOSIHUU. AHaJIN3 Iepexoja B HEpaBHOBECHOM cocTossHuU. CraThye-
CKHE BOJBT-aMIIEPHBIE XapaKTePUCTUKU HieanbHoro auona. [lonsarue oOpaTHOro Toka auoma. Xapakre-
PUCTHYECKHE CO-IIPOTUBJICHHA AuoAa. CTaTHUECKHE BOJIBT-aMIIEPHBIE XapAaKTEPUCTHKU pPEabHbIX JHO-
noB. Monymsinus conpoTtuBiieHust 6a3bl. [lepexonupie xapakrepucTuku auona. bapeepHas éMKocTh (Em-
KOCTh nepexoza) auona. Auddysnonnas émMxocts nepexona. OQHOCTOPOHHUE P-n nepexosl. KOHTaKThI
METaJI-IIOIYIPOBOAHUK. OMUYECKHE KOHTAKThI. BBIIPSIMIIAIONINE KOHTAKTHI.

— Oco6eHHOCTU CTPYKTYp OMITOJSPHBIX TPAH3UCTOPOB. MeETO/bl N30JIALUHN OTICJIBHBIX 3JIEMEH-
TOB WHTETPaJbHBIX cxeM. HasHaueHHe CKpBITOrO SMUTaKCHaIbHOTrO cios. OOpa3oBaHHE Mapa3sUTHBIX
TPAH3UCTOPOB MpPU M30JALUHM p-n nepexogamu. KoMOMHMpOBaHHasi M30JALMS TPaH3UCTOPOB. MHOro-
OMUTTEPHBIEC TPaH3UCTOPBI. Tpan3ucTtopsl ¢ quonom Illorrku. J[MogHOE BKIKOYEHHME TPaH3UCTOPOB. Mo-
JIeJIb UHTErPaJIbHOTO OUITOJISIPHOTO TPAH3UCTOPA

— OnTod1eKTPOHHBIE MPUOOPBI: CBETOMIIYYAIOUINE AUOIBI, (DOTOIMOIBI, ONTONAPHI AHOIHBIE,
TPaH3UCTOPHBIE, TUPUCTOPHBIE. [IpuHIMI paboOThl, OCHOBHBIE MapameTpbl. CTaTUYecKue BOJIbT-aMIep-
HBIE XapaKTEPUCTUKU

— OCHOBBI AMHCCHOHHOW 3JIEKTPOHUKHU. BUIBI 3MHMCCHU: TEPMOAJIEKTPOHHAs, BTOPUYHAS dJIEK-
TPOHHasI,IeKTpocTaTnyeckas, GoToaneKTpoHHas. [IpuHIUI IeKTPOCTATHYECKOro YIpaBIeHHs IIOTHO-
CTBIO 3JIEKTPOHHOI'O MOTOKA B 3JIEKTPOHHBIX Jamnax. BakyymHble TUOJIbI, TPUOABI, TETPO/IbI, MEHTO/BI.
Knaccugukanus, mapamerpsl, CTaTUYECKHE BOJIBT-aMIEpPHBIE XAPAKTEPUCTUKU. ODJIEKTPOHHO-TYYEBbIE
TpYOKHU. DIEKTPOHHBIE U KBAaHTOBbIE pudopsl CBY.

3.4 Tembl 1a00paTOPHBIX padoT
— MHccnenoBanust BONbT-aMIIEPHBIX XapaKTEPUCTUK MOTYTIPOBOJHUKOBBIX JUOAOB
— MHccnenoBanust BOMBT-aMIIEPHBIX XaPAKTEPUCTUK OUMOJISIPHBIX TPAH3UCTOPOB
— MHccenenoBanust BONbT-aMIIEPHBIX XapaKTEPUCTUK MOJIEBBIX TPAH3UCTOPOB C P-I-IEPEXOIOM
— HccnenoBanust BOJIbT-aMIEPHBIX xapakTepuctuk MDP tpan-3uctopoB
— MHccnenoBanust BONbT-aMIIEPHBIX XapaKTEPUCTUK JUOAHBIX ONTPOHOB

3.5 3auér
— [MomynmpoBOHUKOBEIE MaTepUanbl MUKPOIIEKTPOHUKH, MOTYIPOBOAHUKOBBIC TUOIBI, OWIIO-
JISIPHBIC U TIOJIEBBIC TPAH3UCTOPHI, OMTOAIEKTPOHHBIE TTPHOOPHI.

3.6 Tembl KypcoOBBIX IPOEKTOB (padoT)
— KypcoBoii npoexT He npenycMoTpeH

4 Meroan4yeckue MaTepHaJibl
Jnst obecrniedeHus mpoiiecca OOy4eHHUST U PEIICHUs 3a/1a4 0O0ydeHHUs WCIOJIb3YIOTCS CIEAYIOIINE
MaTepHUabL:
— METOIUYECKHEe MaTepHalIbl, OTPEIEISIONINe MPOIeTyphl OIICHUBAHUS 3HAHUHA, YMEHHA, HaBbI-
KOB ¥ (WJIM) OTIBITA JESATEIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl (OP-MHUPOBAHHS KOMIIETSHIIUN, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHOoBHasI JUTEpaTypa

1. JleroctaeB H.C., Tposu ILE., YerBepro K.B. Muxkposnektponuka: Y4yeOHoe mocobue. —
Tomck: ToMckuii roCylnapCTBEHHBIM YHHBEPCUTET CHCTEM YIpPaBIEHHUS W paanodnekTpoHuku, 2011. —
411c. [DnexTpoHHBIH pecypc]. - http://www.ie.tusur.ru/docs/mel grif.zip

2. ®wusuyeckne OCHOBBI MHUKPOIICKTPOHUKHM : YueOHOe mocodme (Ui aBTOMAaTH3MPOBAHHON
texHonoruu oOydenus) / H. C. Hecmenos, M. M. CnaBaukoBa, A. A. IllupokoB ; denepanbHOE areHT-
CTBO 10 00pa3oBaHUI0, TOMCKHI rocylapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PaJAHOIEKTPO-
HUKU. - 2-€ U3]., uctp. u Joi. - Tomck : TYCVYP, 2007. - 276 c. : uin., 1admn. - (IIppoputeTHbie HallMOHAIb-
HbIe TIPpoeKThl. O0pazoBanue). - bubmmorp.: c. 276. - 520.38 p., 151.28 p (nanmune B 6ubmorexe TYCYP
- 187 7k3.)
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4.2. lonotHUTEIbLHAS JTATEPaTypa
1. AsaeB H.A. OCHOBBI MUKPODJICKTPOHHKHU: PEKOMEHI0BAaHO MUHUCTEPCTBOM OOpa30oBaHUS. —
M.: Panuo u cBsizb, 1991. — 287 c. (nanmuue B 6ubmoteke TYCYP - 87 7k3.)

4.3. O0s13aTesbHbIC Y4eOHO-METOAUYECKHE M0COo0us

1. JleroctaeB H.C., YerBepros K.B. MukpocxemoTexHuka: PykoBOoJICTBO K OpraHu3aluu camo-
CTOS-TeNIbHOM paboThl. — ToMmck: ToMCKHIA rocyJapcTBEHHBIN YHUBEPCUTET CUCTEM YIIPaBICHUS U PaaHo-
MeKTpoHuKH, 2012. — 46 c. [DnexTpoHHBINA pecypce]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

2. HccnepoBaHue BOIBTAMIIEPHBIX XapAKTEPUCTUK MOTYPOBOJHUKOBBIX JUOJOB [ DJIEKTPOHHBIN
pecypc]: PykoBoactBo k mabopatopHoit pabore / Konoanos B.®., IlanumoB B.A. — Tomck: TYCVYP,
2012. - 11 c. [DnextponHbIi pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

3. MHccnenoBaHue BOJIBTAMIEPHBIX XapaKTEPUCTUK OUIIOJISPHBIX TPAH3UCTOPOB [DIEKTPOHHBIN
pecypc]: PykoBoactBo k naboparopHoii padore / Konosanos B.®., IlanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnextponHBIi pecypce]. - http://tu.tusur.ru/upload/liblink/elect.rar

4. MW ccnenoBanue BOJIbTAMIIEPHBIX XapPAKTEPUCTHUK IOJIEBBIX TPAH3UCTOPOB [DJIEKTPOHHBINA pe-
cypc]: PykoBoncTBo k smaboparopuoit padbore / Konosanos B.®., [IlanumoB B.A. — Tomck: TYCVYP, 2012.
— 11 c. [Dnektponnslii pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

5. DnextpoHmKa [DIEKTPOHHBINA pecypc]: YueObHoe mocodue mo nmpoBeACHHUIO MPAKTUUECKUX 3a-
Hatuii / KowoBamoB B.®. — Tomck: TYCYP, 2012. — 9 c¢. [DnekTpoHHBIH pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

4.4. ba3bl JaHHBIX, THPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. Hayuno-oOpa3oBatenbnblii mopran TYCYP
2. Caiit kadenps TY
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