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(TYCVYP)
YTBEPXIAIO
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PABOYA I [TIPOT PAMMA YUEBHOU JIMCIATIJIMHBI
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VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT
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dopma oOyueHUs: OUHaASA
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Kypc: 2

Cemectp: 3

Y4eOusiii mnan Habopa 2014 rona

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 W3 HUX B MHTEPAaKTUBHON (hopme 13 13 4acoB
6 CamocrosiTenpHas paboTa 48 48 4acoB
7 Bcero (6e3 ax3ameHa) 108 108 4acoB
8 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E

3auert: 3 cemecTp

Tomck 2017
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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
JlaGoparopHbie pabOTHI 18 18
W3 HUX B MHTEpaKTHUBHOU (hopMme 13 13
CamocrosiTenpHas paboTa (Bcero) 48 48
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 20 20
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 10 10
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 18 18
Bcero (6e3 sx3amena) 108 108
OO61was Tpy10eMKOCTh 4 108 108
3auetHbie EquHutb 3.0 3.0

5. Conepxxanue IMCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Paziensl TUCHUIUTAHBI M BUBI 3aHATUN PUBEICHBI B Ta0mmiie 5.1.

Tabmmua 5.1 — Pa3aensl UCHUIIINHLI U BUABI 3aHATHI

<
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3 cemectp
1 Benenue B pU3MKy MOTYIPOBOJIHUKOB 1 0 0 1 2 [K-1
2 Kunetuka HocuTenel 3apsa0B B MOJTy- 1 2 3 6 ITK-1
MPOBOJHUKAX U TOKH
3 ®u3nyecKkue NpoILeCcChl TPU KOHTAKTE 4 4 4 9 21 |IIK-1
Pa3HOPOIHBIX MaTepHaIOB (p-N- IEPEXOL,
KOHTAaKT Me-TaJUI-II0JIylIPOBOJHUK, TeTe-
pornepexon).
4 ®uznyeckue Npouecchl B CTPYKTYPE C 4 4 4 13 25  |1IK-1
JBYMS B3aMMOJICHCTBYIOIMMH NIEPEX0a-
MU U €€ CTaTHUECKHE XapaKTEPUCTUKH.
5 ®uznyeckue Npouecchl B CTPYKTYpE 6 4 4 6 20 |TIK-1
METaJUI-IU3NEKTPUK-TIOTYIIPOBOJHUK U
€€ CTaTUYECKHUE XapaKTECPUCTUKU
6 OTnuKe peaibHbIX AJEKTPOHHO- 3 0 0 1 4 ITK-1
JBIPOYHBIX NEPEXOJIOB OT UJCATU3UPO-
BaHHBIX.
7 ®u3nyueckre OCHOBBI yIPABJIEHUS TO- 2 0 0 1 3 ITK-1
KOM KaHaJja ¢ IOMOUIbIO YIIPaBJISIOIIETO
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nepexoaa

IIPOBOJIHUKAX.

8 @OTO3IEKTPUUYECKUE SBICHUS B IOy~ 2 2 4 7

15

ITK-1

HBIX IPHOOPOB

9 dusnyeckre 0CHOBHI IEKTPOBAKYYyM- 1 2 2 7

12

IK-1

Hroro 3a cemectp

24 18 18 48

108

Hroro

24 18 18 48

108

5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3/iesoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmuie 5.2.
Tabmuna 5.2 - ConeprkaHue pas3/ieoB JUCIHUILUIMH (T10 JICKITUSIM)

Haszeanus pasnenos

Coneprkanue pa3aesoB TUCIUTLTAHEI TI0
TEKUIUAM

TpynoeMKoCTb,

q
dopmupyembie

KOMIICTCHIIUHN

3 cemecTp

1 Benenue B pusuky
HOJIYIPOBOAHUKOB

3oHHas MoJenb TBepabIx Tein. Knaccudu-
KaIusi TBEPJIbIX TeJ (METaJUIbI, MOTYIPO-
BOJTHUKH, TUAJIEKTPUKH). Kprcrammnyae-
CKasl peleTKa MmorynpoBoHIKOB. Co0-
CTBEHHBII MOJTYIPOBOJHHUK. DHEPreTHYe-
cKkas (30HHas) JUarpaMma COOCTBEHHOTO
MOJTYTIPOBOJHUKA. DJIEKTPOHBI U JIBIPKH.
[TpumecHBIE TOTYTIPOBOAHUKH. JJOHOPBI
u aknenTtopsl. [I[poBoaumocTy n- u p-
Tuna. 30HHBIE TUa-TPAMMBI, YPOBHH JI0-
HOpPOB U aknentopoB. Komnencuposan-
HBIC TIOTYTIPOBOIHUKH.

—_—

IK-1

Htoro

2 KuHeTuKa HOCHUTENEN 3apsI0B B
TIOJTYITPOBOJTHUKAX M TOKH

Matepuainsl OIyIPOBOJAHUKOBON U DJIEK-
TPOHHOM TEXHHUKHU U UX 3JEKTpodu3nue-
ckue cBoiicTBa. CTpyKTypa MOIyIpOBOJ-
HUKOB U TUIIBI TPOBOJAUMOCTH. DHEPIeTH-
4ECKUE 30HBI TBEPJOrO TeNa. 30HHAS
CTPYKTypa NoxynpoBoaHUKOB. [loHsTHE
JIOHOPOB U ak-IeNTopoB. BiausHue npu-
Mecel Ha pu3nYecKue CBOMCTBA MOITy-
IIPOBO/IHUKOB. BBIpOXI€HHBIE U HEBBIPO-
KJICHHbIE MOIyNnpoBoI-HUKU. KoHleHTpa-
s Hocuteneil. PexkoMOMHaIMA HOCH-
teneil. [loBepxHocTHas n 00BEMHAS pe-
KOMOMHAIH. 3aKOHbI IBUKEHUS HOCH-
TeneH 3apsja B MOJYIPOBOAHUKAX. YPaB-
Henus quddysuu. bunonspuas auddy-
3usi. MoHonossipHas quddy3us

IIK-1

HUroro

3 ®usnyueckue IpoIecchl Ipu
KOHTAKTE Pa3HOPOIAHBIX MaTepUATIOB
(p-n- mepexo, KOHTAKT Me-TaJll-

Knaccudukanus nepexonos. CTpyKkTypa
p-n nepexona. IloHsa-Tre HEUTPAIBHOCTH
nepexoaa. AHaJIu3 Iepexoa B paBHOBEC-

IIK-1

CornacoBaHa Ha noptane N2 17969




MOJTYTIPOBOAHUK, TETEPOTIEPEXO).

HOM COCTOSIHUU. AHalu3 Nepexosia B He-
paBHOBECHOM cOCTOsTHMH. CTaTHuecKue
BOJIbT-aMIIepHbIE XapaKTEPUCTUKU Ue-
anpHOTO AMona. [loHsTHE 0OpaTHOTO TOKA
nroja. XapakTepUCTUIECKUE CO-IIPOTHB-
nenus auona. CTaTHueckue BOJIbT-aMIIep-
HBIE XapaKTEPUCTUKH PEATbHBIX TUOJOB.
Monynsauus conpotuBieHus 0assl. [lepe-
XOJIHBIE XapaKTEepUCTUKH uona. bapbep-
Hast €MKOCTb (EMKOCTB TIEpeXo/ia) AUOA.
Huddysnonnas émrocthb nepexona. O-
HOCTOPOHHHUE p-n niepexopbl. KoHTakThI
MeTaJI-MOAYMPOBOAHUK. OMUYECKHe
KOHTAKTHI. BRIPSMITSIFOIIIIE KOHTAKTEHI.

Htoro

4 ®u3n4ecKue MpoIECChl B CTPYKTYPE
C JBYMS B3aUMOJIEHCTBYIOILMMU
TEPEXOJaMH U €€ CTaTUYECKHUE
XapaKTEPUCTHUKH.

duznyeckue NPUHIUIBI paboThI OUIIO-
JISIPHBIX TPAH3UCTOPOB. DKBUBAJICHTHBIC
CXEMBbI OUMOJSIPHBIX TPAH3UCTOPOB. Dop-
Mysbl Momna-26epca. MneanusupoBan-
HbI€ CTaTHYECKHE U JUHAMHYE-CKHUE Ma-
paMeTpsl OUTIOJISIPHBIX TPAH3UCTOPOB.
CxeMbl BKJIIOUE-HUA. 3aBUCUMOCTb Mapa-
METPOB OUMOJISIPHBIX TPAH3UCTOPOB OT
TeMIeparypsl u pexxuma. CoctaBHble OU-
MOJIIPHBIE TPAH3UCTOPBI

HUroro

[IK-1

5 ®dusndeckue npoueccsl B CTPYKType
MeETaJlJI- TAIIEKTPUK-TIOTyTIPOBOJHUK
U €€ CTaTUYECKUE XAPAKTEPUCTUKHU

M/II-TpaH3ucTopsl ¢ U30JIMPOBAHHBIM
3aTBOPOM, BCTPOCHHBIM M HHYLIUPOBAH-
HbIM KaHanamu. [IpuHiun paboTsl,
OCHOBHBIE MapameTpbl. CTaTnyeckue
BOJIBT-aMIIEPHBIE XapPAKTEPUCTUKU IS
Ka)KI0T0 THUIIA MOJIEBBIX TPAH3UCTOPOB.
OKBHUBAJIECHTHBIE CXEMBI MOJIEBBIX TPAH3HU-
CTOPOB.

HUroro

IK-1

6 OmMuue peanabHbIX JIEKTPOHHO-
JBIPOYHBIX NEPEXOJIOB OT
NJ€AIN3UPOBAHHBIX.

OCOOEHHOCTH CTPYKTYp OUTIOIISIPHBIX
TPaH3UCTOPOB. MeTOIbI N30ISALUHI
OTIEIBHBIX DJIEMEHTOB NHTETPAJIbHBIX
cxeM. Ha3znauenne CKPBITOT'O SIINTAKCHU-
asibHOTO c1ost. OOpa3oBaHue Mapa3UTHBIX
TPaH3UCTOPOB MPH U30JSLNN P-N IIEPEXO-
namu. KoMOuHMpOBaHHAS 301N
TPaH3UCTOPOB. MHOTOSMHUTTEPHBIE TPAH-
3ucTOpBL. TpaH3ucTtopsl ¢ quoaom Ilorr-
KH. J[MOJTHOE BKITIOUEHHE TPAH3UCTOPOB.
Mopenb HHTETPaIbHOTO OUIOIAPHOTO
TpaH3UCTOpa

Hroro

IIK-1

7 ®u3ndyecKkrue OCHOBEI YIIpaBJIICHUSA
TOKOM KaHaJjia ¢ IIOMOIIIbIO
YHOpPAaBIAOIICTO IIEpEXoaa

[ToneBbie TPaH3UCTOPHI C YIPABIISIONINM
p-n nepexonom. IIpuHmmm paGoTsl,
OCHOBHBIE TapaMeTpsl. CTaTdecKkue

IIK-1
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BOJIBT-aMIICPHBIC XaPAKTCPUCTUKHN JIA
KaXKI0Tro0 TUIIa MOJICBBIX TPAH3UCTOPOB.
OKBHBAJICHTHEBIE CXEMBI IOJIEBBIX TpaH3Hu-
CTOPOB. OCHOBHBIE TEXHOJIOTHYECCKHUE
IpoueCChbl B MUKPOIJICKTPOHHUKE.

HUroro

8 DOTO2NEKTPUUECKHE SBICHUS B
MOJTyTIPOBOTHUKAX.

OnTOd2MeKTPOHHBIE IPUOOPHI: CBETOHU3ITY-
Yarouye U061, (POTOIUOIBI, ONITOMAPHI
JIMOJHBIE, TPAH3UCTOPHBIE, TAPUCTOPHBIE.
[Tpuntun paboThl, OCHOBHBIE TTApAMET-
pbl. CTaTuecKue BOJIbT-aMIIEPHBIC Xa-
PaKTEPUCTUKHU

Hroro

IIK-1

9 duznyecKkue OCHOBEI
3JIEKTPOBAKYYMHBIX MTPUOOPOB

OCHOBBI YMHCCHOHHOM AJIEKTPOHHUKH.
Buibl sMuccHH: TEPMO3JIEKTPOHHAS, BTO-
pHUYHAs IEKTPOHHAS,IEKTPOCTaTHYC-
ckasi, porodneKTpoHHas. [IpuHIUM 71eK-
TPOCTATUYECKOTO YIPABJICHUS IIOTHO-
CTBIO DJICKTPOHHOTO MOTOKA B AJIEKTPOH-
HBIX JlamIiax. BakyyMHbIe THOJBI, TPHO-
IIbI, TETPOJIBL, TIeHTO/IbI. Kitaccudukanus,
napaMeTphl, CTATHYECKHE BOJIbT-aMIIep-
HBIE XapaKTEPUCTHKU. DICKTPOHHO-TTyqe-
BbIe TPYOKH. DJIEKTPOHHBIC 1 KBAHTOBBIC
npubopsr CBY.

Htoro

1

IIK-1

Hroro 3a cemectp

24

5.3. Paznenbl JMCHMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (NPeAbl Ty IIUMHU)
U oOecneynBaeMbIMU (MOCJIETYIONIUMH) TUCHHIIMHAMHA
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEXKIUCIUILTHHAPHBIEC CBSI3U

HawnmenoBanme JAUCHUITIIINH

Ne pa3nenoB gaHHON AMCHUIUIMHBL, TSI KOTOPBIX HEOOXOAUMO U3yueHHE

O6€CH€‘II/IBaIOH_[I/IX 1 00ecIieynBaeMbIX JUCHUITIIMH

CHUI'HAJIbI

1 2 3 4 5 6 7 8
[IpeauecTByromue JUCUUIIIUHBI
1 OcHOBBI TEOpUU TIETICH + + + + + +
2 ®dusuka
OCJIETyIOIIUE AUCIUIUIMHBI
1 PagnoTexaudeckue e u . N

5.4. CooTBeTCcTBHE KOMIIETEHIMH, (POPMHPYEMBIX NIPH U3YYE€HHUH JMCIHUILIMHbBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IUCIUIUIMHBI, W BHUIIOB 3aHATHA

MpeJCcTaBiIeHo B Tabmumie 5.4

Ta6mura 5.4 — CooTBETCTBHE KOMIIETCHIIMH W BUJOB 3aHITHH, (DOPMHUPYEMBIX TIPU W3YYEHHUH TUCIIHTLIH -

HbI

Bunwl 3ansatuit

(I)OpMLI KOHTPOJIA
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[IK-1 + + + + OT4eT Mo MHAUBUTYATHHO-

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

6. UnTepakTBHBIE MeTOABI M GOPMBI OPraHU3aNMU 00yYeHUs
TexHONI0rMM MHTEPAKTUBHOIO 00Y4EHHUs IPU PasHbIX (POpMax 3aHATHI B 4acax MPUBEJCHBI B Ta-

omune 6.1
Tabmuma 6.1 — TeXHOJIOTHHM HHTEPAKTHBHOTO O0YUICHMSI PH pa3HBIX (opMax 3aHATHI B yacax
HNutepakt
HNHrepakTuBHBIC NHTepakTuBHbBIE
Metonpt HUBHBIC Bcero
MPAKTUYECKHE 3aHIATHS | J1a00paTOpHbBIC 3aHATUS
JIEKIIUH
3 cemecTp
[Ipe3enramuu ¢ 4 4 5 13
KCII0JIb30BAaHUEM
pa3gaTouHbIX
MaTepHaJioB ¢
00CyXIeHHEeM
Hroro 3a cemectp: 5 13
Hroro 5 13
7. JlabopaTtopHble paGoThl
HanmenoBanne nabopatopHbix padoT npuBeaeHo B Tadbnuie 7.1.
Tabnuna 7. 1 — HaumenoBanwue 1a00paTopHBIX padboT
3 z S
3 =
< 25
> O
HasBanus pa3nenos HaumenoBanue nabopaTtopHbIx padboT zF &5
o S E
S g8 =
2 o' 2
= S
3 cemecTp
3 duszuyeckue npoueccsl npu HccnenoBanus BOJIbT-aMIEPHBIX Xapak- 4 IK-1
KOHTAaKTe Pa3HOPOIHBIX MATEPUATIOB | TEPUCTHUK MOJIYIPOBOJHUKOBBIX AHOOB
(p-n- mepexo, KOHTAKT Me-Talll- Virtoro 4
MOJIYITPOBOJTHUK, TE€TEPOTIEPEXO]T).
4 ®dusnueckue mpouecchl B CTpyKType | VMccnenoBanus BoIbT-aMIIEPHBIX Xapak- 4 IK-1
C IByMsI B3aUMOJICHCTBYIOLTUMU TEPUCTUK OUTIONSPHBIX TPAH3UCTOPOB
nepexoaMu U €€ CTaTUueCKue Vroro 4
XapaKTEePUCTUKH.
5 ®dusndeckue npoueccel B CTpyKrype | MccnenoBanus BOIbT-aMIIEpHBIX Xapak- 4 IK-1
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METaJUI- AUINEKTPUK-TTOTYITPOBOTHUK
U €€ CTaTUYECKHE XapaKTePUCTUKU

TEPUCTHK TTOJIEBBIX TPAH3UCTOPOB C P-TI-
epEeX0IoM

Hroro
8 DOTOINEKTPUYECKHUE SBJICHUS B HccnenoBanus BOJIBT-aMIEPHBIX XapaK- [IK-1
IIOIYIPOBOJHUKAX. tepuctuk MDP Tpan-3ucropos
Hroro
9 ®uznueckne OCHOBBI HccenenoBanus BOJIBT-aMIIEPHBIX XapaK- IK-1
3JIEKTPOBAKyyMHBIX IPUOOPOB TEPUCTHUK TUOIHBIX ONITPOHOB
Hroro 2
Hroro 3a cemectp 18
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaumeHnoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8. 1 — HaumeHoBaHue MpaKTUYECKUX 3aHATHI (CEMUHAPOB)
A v o=
= 2 E
: | i3
HanMeHoBaHMEe IPAKTUYECKUX 3aHATUN g > O
Ha3Banus paznenos z 5 & &
(cemuHapoB) 2 g 2
= g =
a B>
= o
3 cemecTp
2 KuneTnka HOCUTENEN 3apsA0B B Pacuer BenMUMHBI KOHTAKTHOM Pa3HOCTH 2 IIK-1
MTOJIyITPOBOJHUKAX U TOKH MOTeHUUAN0B (AUPPY3MOHHOTO MOTEHIIU-
ajia) IpyU U3MEHEHUU KOHLEHTPALUU IpHU-
MECH B OJTHOM M3 00JacTeil mepexoaa.
Hroro
3 ®usnyueckue IpoIecchl Ipu Pacdet mmpunbI nepexo/ia B 3aBUCUMO- 4 IIK-1
KOHTaKT€ Pa3sHOPOJHBIX MATEPUATIOB | CTU OT MOJYJISI U MOJISIPHOCTH IPUIIOKEH-
(p-n- nmepexon, KOHTAKT Me-Tajll- HOTO HalpsKEHUs.
MOJIYIIPOBOAHUK, TETEPONIEPEXON). Hroro
4 dusnueckue MpoLecchl B CTPYKType | PacueT TennoBbIX TOKOB U TOKOB TEPMO- IIK-1
C IBYMsI B3aUMOJICHCTBYIOLIUMU reHepalym B epexojax u3 MoayrnpoBo-
NIEPEXOIAMHU U €€ CTaTHUECKHE HUKOBBIX MAaTEPHUAJIOB C Pa3IMYHON 1IN-
XapaKTEpUCTUKH. PHHOM 3aIpeIeHHON 30HbI OT TEMITEpa-
TYypBI
Hroro
5 ®dusndeckue Mpoueccsl B CTPyKType | Pacder BOIbT-aMIIEpHBIX XapaKTEPUCTUK IK-1
METaJIJI-IUIIEKTPUK-TIOIYTIPOBOJHYK | HICATU3UPOBAHHBIX IIEPEXOI0B IIPH pa3-
U €€ CTaTUYECKHE XapaKTePUCTUKU JIMYHOM TeMIlepaType.
Hroro
8 DOTOINEKTPUYECKHUE SBJICHUS B Pacuer GapbepHoit U 1udPy3noHHON em- [IK-1
MIOJTyTIPOBOJHUKAX. KOCTEH Iepexoza.
Hroro
9 ®uznuyeckne OCHOBBI Pacuer napameTpoB 31€KTPOBAKYYMHBIX IK-1
3JIEKTPOBAKyyMHBIX IPUOOPOB npubopoB
Hroro 2
Hroro 3a cemectp 18
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9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

tabmure 9.1.
Tabmuma 9.1 - Buasl camocToATENBHOM PabOTEL, TPYAOEMKOCTE U (DOPMUPYEMBIE KOMIIETEHIIUNA
)
3 i
T
Bunael camocrostensHON = > 0
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
al g
= S
3 cemecTp
1 Beenenue B pusuky [IpopaboTKa JIEKIIUOHHOTO 1 IK-1 3amuTa KypcoBBbIX IPOEK-
TTOJTYITPOBOTHMKOB Marepuaa TOB (paboT)
Utoro 1
2 KuneTnka Hocuresiei [ToaroroBka Kk mpakTuue- 2 TIK-1 OT4er no MHANBUYAIIb-
3apsioB B CKHM 3aHSTHSAM, CEMHHA- HOMY 3a/IaHHIO
MOJYTIPOBOAHUKAX U TOKU | paM
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
Hroro
3 ®uznueckue npoueccel | IlogroroBka k npakTuye- 4 |IIK-1 Omnpoc Ha 3aHsaTHAX, OT-
TIPU KOHTAKTE CKHM 3aHSATHSAM, CEMHUHA- YeT MO0 WHIUBUIYATBHOMY
Pa3HOPOJIHBIX MAaTEPHUAIIOB | paM 3aganuto, OTuer no nabo-
-N- Iepexo/l, KOHTAKT TOPHOM T
(p CpeXO]1, KOHTa [IpopaboTka TeKIHOHHOTO 1 paTopHoi pabore
Me-TaJI-TIOTYIPOBOTHUK
© OJTyHPOBOZHHK, MaTepuana
TeTePOTNEPEXOT).
OdopmieHne 0T4ETOB IO 4
nabopaTopHBIM paboTam
Hroro
4 ®uznueckue npoueccsl | [loaroroBka K mpakTu4e- [IK-1 Otuer no 1abopaTopHOH
B CTPYKTYpE C IBYMs CKHM 3aHATUSAM, CEMHHA- pabote
B3aUMOJICUCTBYIOIIMMH | paMm
MepexoaMHu U e€
CPEXOA ce [TpopaboTka JIEKIIMOHHOTO 1
CTaTHYECKHE
MaTepuania
XapaKTepUCTUKH.
OdopmiieHre 0TYETOB T10 4
nabopaTtopHbeIM paboTam
OdopmiieHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro 13
5 ®usnueckue npoueccsl | Iloaroroska k mpakruye- 4 |IIK-1 Omnpoc Ha 3aHATUAX
B CTPYKTYpE MeTasll- CKUM 3aHATHUSAM, CEMUHA-
JTUDIICKTPUK- pam
TOJTYHPOBONHUK M CC [IpopaboTka TeKIIHOHHOTO 2
TaTHYCCKU
cTaTiiecKkue MaTepuana
XapaKTEePUCTUKU
Utoro 6
6 OTnune peabHbIX [TpopaboTka JIEKITMOHHOTO 1 IK-1 Onpoc Ha 3aHATHSIX

OJICKTPOHHO-ABIPOYHBIX

Marcpualia
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Mepexoa0B OT

Htoro

U/1€aIN3UPOBAHHBIX.
7 duzndyecKue OCHOBEI [TpopaboTka JIEKITMOHHOTO 1 TIK-1 Otyer 1o MHAUBUAYAITb-
yIpaBJIeHMs] TOKOM KaHaJla | MaTepualia HOMY 33J1aHHIO
C TIOMOIIBIO Vroro 1
YIPaBJISIOLIETO MEPEXoaa
8 @OoTO2NEKTpUUECKHE IToaroroBka K mpaxkTuye- 2 |IIK-1 Otuet o nabopaTopHoOH
SIBIICHUS B CKHM 3aHSATHSAM, CEMHUHA- pabote
MOJIYITPOBOJHUKAX. pam

[TpopaboTka JIEKIMOHHOTO 1

Marepuala

OdopmiteHre 0TIETOB 1O 4

JabopaTOpHBIM paboTam

Hroro 7
9 ®usnyeckre OCHOBBI [ToaroroBka k mpakTuue- 2 [K-1 OTtyet mo maboparopHOU
3EKTPOBAKYYMHBIX CKHM 3aHSATUSAM, CEMHHa- pabote
prudopoB pam

[IpopaboTka I1eKIHMOHHOTO 1

Matepuaia

OdopmieHre 0TYETOB T10 4

JabopaTOpHBIM paboTam

HUtoro 7
Hroro 3a cemectp 48
Hroro 48

10. KypcoBas pa6ora (IIpoeKT)
He npenycmorpeno PYII

11. PeliTuHrOBasi cucreMa AJISl OHEHKH yCII€BA€MOCTHU CTYACHTOB

11.1. baajbHbIe OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuManbHbII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
3 cemecTp
Omnpoc Ha 3aHATHAX 5 5 5 15
OTt4er no MHANBUAYANIb- 20 20 15 55
HOMY 33/IaHUIO
OtyeT no nabopaTopHOM 10 10 10 30
pabote
Hroro makcumym 3a nepu- 35 35 30 100
on
Hapacratomum urorom 35 70 100 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKM TPEICTaBIeH B Tabmuue 11.2.
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Tabmuma 11. 2 — Ilepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11. 3 — [lepecueT cyMMbl 0JIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YyeOHO-MeTOAMYeCKOEe 1 MH(OPMALIMOHHOE 0OOecneyeHne TUCUMIIMHBI

12.1. OcHoBHas1 JIMTEpaTypa

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

2. ®wusuyeckue OCHOBBI MHUKPOIIEKTPOHUKHM : YueOHoe mocobue (Ui aBTOMAaTU3MPOBAHHOU
texnonorun odyuenusi) / H. C. Hecmenos, M. M. CnaBuukoBa, A. A. lllupokos ; deaepanbHOE areHT-
CTBO IO 00pa30BaHMIO, TOMCKUI rOCYJapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHHS U PATHUOIIEKTPO-
HUKH. - 2-€ u3/1., ucnp. u jot. - Tomck : TYCVYP, 2007. - 276 c. : un., Tadn. - (IlpuoputeTHBIC HAIMOHAIH-
Hble TIpoekThl. O0pazoBanue). - bubmmorp.: c. 276. - 520.38 p., 151.28 p (nanuuue B 6ubmmorexke TYCYP
- 187 7k3.)

12.2. lonoiHuTEIbHAS JIUTEpaTypa
1. AsaeB H.A. OCHOBBI MHKPODJICKTPOHHUKH: PEKOMEHI0BAaHO MHUHHUCTEPCTBOM O0Opa3OBaHUS. —
M.: Pagno u cBsizb, 1991. — 287 c. (Hanmuue B 6ubmoteke TYCYP - 87 7k3.)

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUSs

1. JleroctaeB H.C., Yersepros 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. HccnenpoBaHue BOJbTAMIIEPHBIX XapaKTEPUCTUK MOTYTIPOBOJHUKOBBIX JUOOB [ DJIEKTPOHHBIN
pecypc]: PykoBoactBo k naboparopHoii pabore / KonoBanos B.®., llanumoB B.A. — Tomck: TYCVYP,
2012. - 11 c. [DnextponHBI pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

3. HccnenoBaHue BOJNBTAMIIEPHBIX XapaKTEPUCTHK OUMONIAPHBIX TPAH3UCTOPOB [DIEKTPOHHBIN
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

4. HccnenoBaHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK IOJEBBIX TPAH3UCTOPOB [DIIEKTPOHHBIN pe-
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cypc]: PykoBoacTBo k mabopatopHoit padore / Konosanos B.®., lllanumos B.A. — Tomck: TYCVYP, 2012.
— 11 c. [DnexTponHsIi pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

5. DnekTpoHuKa [DNeKTpOHHBIN pecypc]: YdueOHoe mocodue mo mpoBeICHUIO MPAKTUICCKUX 3a-
Hatuii / KowoBamoB B.®. — Tomck: TYCVYP, 2012. — 9 c¢. [DOnexrpoHHbli pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

12.3.2 YuyeOHO-MeTOAMYeCKHUE MTOCOOHS AJIsl JIML C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 310POBbS

Y4eOHO-MeTOoIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YKCIia UHBATUAOB NPEJOCTaBISAIOTCA B (OopMax, aJaNTHPOBAHHBIX K OTPAHUUYEHUSM WX 3I0pPOBbS U
BOCHPHUSATHS UH(OPMALUH.

JLJis1 ML ¢ HAPYIIeHUSIMU 3PeHUsI:

- B (hpopMe FIIEeKTPOHHOTO TIOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYCHHBIM MIPUPTOM.

JIoisl i1 ¢ HAPYIIEHUSIMU CJIyXa:

- B (hpopMe FIIEeKTPOHHOTO TOKYMEHTA;

- B Me4aTHOU (opme.

JIJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUTaTeJIbHOI0 ANNapaTa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
nporpaMMHoe odecrne4yeHmne

1. Hayuno-oOpa3oBatenbnsblii mopran TYCYP

2. Cair kadenpst TY

13. MartepuajibHO-TEXHHYECKOe o0ecredyeHue QU CHUNINHbI
13.1. O61mue TpedOBaHNS K MATEPHAIbHO-TEXHUYECKOMY 00ecreYeHUI0 TN CHUTITHHbI

13.1.1. MaTepuaibHO-TEXHMYECKOe 00ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
I[J'IS[ IMPOBCACHUA 3aHATHI JICKIMOHHOI'O THUIIA, I'PYIIIOBBIX U HHAWBHUAYAJIbHBIX KOHCy.]'II)TaIII/II\/JI, TC-
KYILETro KOHTPOJISI M IPOMEXKYTOUYHOM aTTecTallui UCIIOIb3yeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
cajiouHbIX MecT He MeHee 100, o6opynoBaHHas TOCKOH M CTaHIapTHOH ydeOHOI Mebemnbio. MimeroTest Ha-
IJIHBIE TTOCOOUS B BUJIE MPE3EHTALMMN 10 JIEKLIMOHHBIM pa3/ieiaM AUCHUIUINHBIL.

13.1.2. MaTepuaJbHO-TEXHHYECKOe oOecnedyeHne I NPAKTHYECKUX 3aHATHI
Jlns mpoBeeHnsl MPaKTUYECKUX (CEMUHAPCKUX) 3aHATHI UCTIOb3yeTcs yueOHas ayauTopus, pac-
noJioxkeHHast o azapecy 634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuua, 1. 47, 2stax, aya. 218 .
CocraB obopymnoBanus: YueOHas MmeOelnb; Jlocka MarHuTHO-MapKepHas.

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

13.1.4. MaTrepuaJibHO-TeXHUYECKOe o0ecrevyeHne 1JIsl CAaMOCTOSITeIbHOM PadoThI
Jlist camocToATeIbHON paboThl UCMONB3YyeTCs yueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noJiokeHHast 1o aapecy 634034, r. Tomck, yn. Bepmmnanna, 47, 2 stax, aya. 218. CoctaB 000pynoBaHus:
yuebHast Mebenb; 1a0opaTopHbIe MAKEThl, METOJMUYECKUE YKA3aHU .

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnedeHne TUCHMIIMHBI JUIS JIMI[ ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl unaMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCIONb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenHuaIbHOr0 Ha3HAUYEHMS.

[Ipn 0OyueHun CTyJEHTOB ¢ HAPYMIEHUSIMHU CJIyXa IIPEyCMOTPEHO HUCIIOJIb30BaHUE 3BYKOYCHIIU-
BalOIIEH anmapaTypbl, MYIbTUMEAMUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB NpHUeMa/Tiepeayuut
y4eOHOI MHPOPMAITUK B JOCTYMHBIX (hopMax JUIs CTYJIGHTOB C HAPYIICHUSIMH CITyXa, MOOMIIBHOW CHCTE-
Mbl 00y4EeHHMs ISl CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHOM CHCTEMbI. YueOHas ayJiu-
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TOpHsI, B KOTOPOH OOY4YarOTCsl CTYJCHTHI C HApYIICHUEM Cllyxa, 000py/lI0BaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4eHHH CTYJCHTOB ¢ HAPYIIEHUSIMH 3PeHUsIMHM TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX U y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIY Cllaiifia Ha SKpaHe) IIPU [TOMOLIY BUICOYBEIUUUTENEH )1 yAaJIEHHOTO IPOCMOTpA.

ITpn oOy4eHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEeJLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA IpUeMa/Tiepenayunt
y4eOHOH MH(pOpMaLUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLICHUSIMH ONOPHO-ABUIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
q)OHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3adaHA, UCIIOJIb3YECMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBENCHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTaIllMU 1O JUCIHUILINHE MPUBEICH B MPUIOKEHUH K paboyeil mporpamme.

14.2 Tpe6oBanusi K GoHIY OLEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMTHOCTBIO HpeIIYCMOTpeHI)I JOITOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Taﬁ.lmua 14 — I[OHO.TIHI/ITCJILHLIQ CpeacTBa ONCHUBaAHUSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/I)II)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
Cpe/CTB

q)OpMBI KOHTPOJIA U OUCHKH

Kareropuu cryneHros
pe3ynbTaToB 00y4eHus

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C napymeHusMu
ciyxa

C HapylieHUs MU
3peHHS

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIOPHO-
JBUTATEJILHOTO
anmapara

Pemenue qucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOMPOCHI K
3a4eTy

[IpenmMyIIeCTBEHHO AUCTAHITMOHHBIMH
MeTOomaMu

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSATENIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH, UCXO/S U3 COCTOSHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3 MeTroauveckne peKOMeHIAMHU 10 OLEHOYHBIM CPeICTBaM J/1Jisl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHAs GopMa IpeoCcTaBlIeHUs 3aIaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:

- B Ie4aTHOU (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpJIOTIEPEBOIA.

CrygeHTaM C MHBAJTUAHOCTHIO YBEIMYMBAETCS BpEMsl Ha IMOATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHIL. J[JIs1 TaKUX CTYIACHTOB MPEIyCMaTPUBACTCS JOCTYITHAs opMa MPEIOCTABICHUS OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;
- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;
- [IPE/ICTaBJICHUE OTBETOB YCTHO.
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[Mpouenypa oneHWBaHUS PE3YJIBTATOB OOYYCHHs WHBAIHMIOB IO JUCIMIUIMHE MPEAyCMaTPUBACT
npepocTaBieHne nHpopManuu B popMax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBbSI U BOCIIPUSATHS
UH(pOpPMaIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOX0AMMOCTH A1l OOYUYAIOIIMXCS C MHBATUAHOCTBIO MPOIEypa OLICHUBAHUS PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO JTAIOB.
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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

* VHTepaKTUBHBIE MPAK-
TUYECKUE 3aHATUS;

* HurepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepaKkTUBHBIC JIEK-
LUH;

* IIpakTnueckue 3aHs-
TUS;

» JlaGopatopHble pabo-
THBI;

e Jlekuuu;

* CamocrosTenbHas pa-
oora;

* HHTEepaKTUBHBIE NpPaK-
TUYECKHUE 3aHATHUS;

* lHTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepakTUBHBIC JIEK-
LUH;

* IIpakTnueckue 3aHs-
THUS;

 JlaGopatopHblie pabo-
THBI;

» Jlexumuy;

* CamocTosiTenbHas pa-
oora;

* lHTEepaKTUBHBIC TIPaK-
THUYCCKUC 3aHATUA,

* lHTepakTUBHBIC 1a00-
paTOpHbIC 3aHATHUS;

* JlaboparopHbie pabo-
THI;

* CamocTrosTenbHas pa-
oora;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* OT4er 1Mo UHIUBUAY-
ATHPHOMY 3aJIaHUIO;
* CobecenoBaHue;

* OTt4er Mo UHIAUBUAY-
ATBHOMY 33JIaHUIO;
* CobecemoBanue;

* Ortuer no nabopatop-
HOM pabore;
* Otuer 1o UHAUBUIY-
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* Oruer o naboparop-
HOI1 paborTe;
* Omnpoc Ha 3aHATHSIX;

¢ 3auer;

* Oruer o 1abopatop-
HOI1 paboTe;
* Omnpoc Ha 3aHATHSIX;

* 3ammra KypCcOBBIX
MPOEKTOB (pabdoT);

IbHOMY 3aJIaHHIO;

* 3ammuTa KypcoBBIX
poeKToB (pabdoT);

e 3auer;

* 3ayer;
DopMyIMpoOBKa MOKa3aTeIe U KPUTEPUEB OIEHWBAHUS JAHHOW KOMIICTCHIIMU MPHBEICHA B Ta-
omute 4.
Tabmuma 4 — ITokazarenau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax
CocTasn 3HaTh VYMeTh Bnanerts
OTau4HO * * 30HHYIO MOJICJIb * HAXOIUTh 3HAUCHUS * HaBBIKAMU H300paxke-

(BBICOKHI YPOBEHB)

TBepabIx Ten. Knaccudu-
KallMI0 TBEPABbIX TeT (Me-
TaJUIbl, MOJIYIPOBOIHU-
Kd, 1udnekTpukn). Coo-
CTBEHHbBIE MOTYNPOBO/-
Huku. [IpumecHsle nomy-
npoBoAHUKU. Martepua-
JIBI ITOJTYIIPOBOXHUKOBOM
U 3JIEKTPOHHOM TEXHUKHU
U UX 3JIeKTpoduznueckue
cBorictBa Kiaccuduka-
1us nepexonoB. CTpyk-
Typa p-n nepexopa.. du-
3MYECKUE PUHIIUIIBI Pa-
OOTBI OUTIOJSIPHBIX TPaH-
3UCTOPOB. DKBUBAJICHT-
HBIE CXEMbI OUTIONSIPHBIX
Tpansuctopos. M/III-
TPaH3UCTOPHI C U3OIUPO-
BaHHBIM 3aTBOPOM,
BCTPOEHHBIM U UHAYIU-
POBaHHBIM KaHAJaMH.
[TpunIumn paboTkl,
OCHOBHBIE [TAPAMETPHI.
Oco0eHHOCTH CTPYKTYP
MHUKPOAJICKTPOHHBIX OH-
MOJISIPHBIX U MOJIEBBIX
TpaH3ucTopoB. Ilonesrie
TPaH3UCTOPHI C YIIPaB-
JSIOLIUM P-N IEPEXOAOM.
[TpunIun paboTkl,
OCHOBHBIE [TAPAMETPHI.
OnTOo31eKTPOHHBIE TIPU-
6opsl. ["anbBaHOMAarHuT-
HbIE, TEPMOMAarHUTHbBIE
TEPMOAIIEKTPUYECKHUE SIB-
JICHHs! B MOJYIIPOBOJIHU-
KaxX U BBIIIOJHATH MaTe-
MaTHYECKOe MOJICINPOBa-
HUE 00BEKTOB U MPOIIEC-
COB I10 THUIIOBBIM METO/IU-
KaM, B TOM UYHUCJIE C UC-

ANIEKTPOPHU3NUECKUX Ia-
paMeTpoB MOITYIPOBO/-
HUKOBBIX MaTeprajoB
(KpeMHus, TepMaHus, ap-
CEHHUJIa TN ). 1300pa-
KaTh CTPYKTYPHI C pa3-
JUYHBIMH KOHTaKTHBIMU
nepexoaaMu; 0ObICHSITH
MIPUHLINI ACUCTBUS U CO-
CTaBIISAITh SIEKTPHUECKUE
U MaTeMaTH4eCcKHe Mojie-
JIM paccMaTpUBaEMbIX
CTPYKTYp; OOBSCHATD
CBs13b (PU3NUECKHX Tapa-
METpPOB CO CTaTHUECKUMHU
XapaKTepUCTUKAMH U Ta-
pameTpaMu U3y4yaeMbIX
CTPYKTYp; IKCIIEPHUMEH-
TaJbHO ONPEAEIATh CTa-
TUYECKHUE XapaKTEePUCTH-
KU U TapaMeTphbl pa3iny-
HBIX CTPYKTYp H BBITION-
HSTh MaTeMaTUYECKOe
MOJIETUPOBAHUE OOBEK-
TOB U MPOLIECCOB IO TH-
MIOBBIM METOAMKAM, B TOM
YHCIIe C UCIIOJIb30BAaHUEM
CTaHJAPTHBIX MTAKETOB
MPUKIIATHBIX TIPOTPaMM.;

HUS TIOJTYIPOBOHU-
KOBBIX CTPYKTYP C UC-
MOJIb30BaHMEM 30HHBIX
HHEPreTUYECKUX JTna-
rpaMM; HaBbIKaMH CO-
CTaBJICHUSI SKBUBAJICHT-
HBIX CXEM H3y4aeMbIX
CTPYKTYp; HaBbIKaMH pa-
OOTBI C TUTIOBBIMU Cpe/l-
CTBAMU U3MEPEHUH C Lie-
JIbI0 KOMIUIEKCHOM OLIeH-
K1 OCHOBHBIX MapaMeT-
POB UM CTaTHYECKHUX Xa-
PaKTEpUCTUK H3y4aeMbIX
CTPYKTYp B TOM UHUCJIE C
HCII0JIb30BAaHUEM CTaH-
JApTHBIX TAKETOB MPH-
KJIQJIHBIX TIPOTPaMM.;
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IMOJIb30BAHHUEM CTaHIAPT-
HBIX IMMaKETOB IIPUKJIIAa-
HBIX IIPOT'paMM.;

Xoporio (6a30BbIi

* + OCHOBHbIE MaTepHa-

e « HaxonuTh OCHOBHEIE

¢ (OCHOBHBIMHU HaBBIKA-

KU, IPUHINIIAX PaOOTHI
MOJTYTIPOBOJTHUKOBBIX
JTUOJIOB, OUTIOSIPHBIX U
MOJICBBIX TPAH3UCTOPOB,
OTTORJIEKTPOHHBIX MPH-
OOpOB M BBHITIOJHSET Ma-
TEMaTHYECKOE MOJICIHPO-
BaHHE OOBEKTOB U TPO-
I[ECCOB 1O THIIOBBIM Me-
TOJMKAaM B COCTaBE KO-
MaH/IbI;

CKHX TIapaMeTPOB TOIY-
MIPOBOIHUKOBBIX MaTEpU-
aJIoB (KpeMHHUs, repMa-
HUsI, apCEHUA TaJUIHS).
DKCNEePUMEHTAIBHO
oTpesieTIsieT OCHOBHBIE
CTaTHYECKHE XapaKTepH-
CTHKH M MTapaMeTphl paz-
JUYHBIX CTPYKTYP H BBI-
MOJTHSET MaTeMaTUYeCKOe
MOJISTUPOBAHHUE OOBEK-
TOB U MPOLIECCOB C HC-
MOJIb30BAaHUEM CTaHIAPT-
HBIX TIAKETOB MPUKJIA[I-
HBIX TIPOTPaMM B COCTaBe
KOMaH/Ibl. ;

YPOBEHB) JIBI MUKPODJIEKTPOHHUKHY, 3HA4YEHUS AEKTPOPU3U- | MU H300paskeHUs MOoIy-
MPHUHIIAIIBEI PAOOTHI TIONTY- | YECKUX MapamMeTpPOB T0- IIPOBOJHHUKOBBIX CTPYK-
MIPOBOJHMKOBBIX JUOJO0B, | JIYIIPOBOAHHUKOBBIX MaT€- | TYpP C UCIOJIL30BAHUEM
OUMOJSPHBIX U TOJIEBBIX | PHUATOB (KPEMHHUS, TeépMa- | 30HHBIX IHEPreTUYECKUX
TPaH3UCTOPOB, ONTORJIEK- | HUS, apCEHUA rajlins). JrarpamMM; HaBBIKAMU CO-
TPOHHBIX TPHOOPOB U DKCNepUMEHTAIBHO CTaBJICHUS DKBUBAJICHT-
BBIIIOJIHATE MaTeMaruye- | ONPEAEIITs OCHOBHbBIE HBIX CXEM M3Yy4aeMBbIX
CKO€ MOJIEIUPOBAHUE CTATUYECKUE XapaKTepU- | CTPYKTYp; HaBbIKaMH pa-
00BEKTOB U MPOIECCOB CTHKH ¥ MapaMeTphl pa3- | OOTHI C TUIIOBBIMU Cpe/l-
10 TUIIOBBIM METOJIMKAM; | JIMYHBIX CTPYKTYpP U Bbl- | CTBaMH U3MEPECHUH C Lie-
MOJIHATh MATEMATUYECKOE | JIBKO KOMILJIEKCHOM OLICH-
MOJIETTUPOBAHUE OOBEK- KU OCHOBHBIX [IapameT-
TOB U IIPOLIECCOB C UC- POB ¥ CTaTUYECKUX Xa-
[10JIb30BAHUEM CTAaHIAPT- | PAKTEPUCTUK U3y4aE€MBbIX
HBIX ITAKETOB IIPUKJIAL- CTPYKTYp B TOM 4HCIIE C
HBIX IIPOI'PaMM.; HCIIOJIb30BaHUEM CTaH-
JapTHBIX [IAKETOB IIPHU-
KJIaJHBIX IIPOrPaMM.;
VYnosnerBoputenbH | * ¢ meTh nipeacraniie- * « lmeer npeacrasiie- ¢ o« OTOEILHBEIMYA HABBI-
0 (IIOpOroBBIi HHC O OCHOBHBIX Mar¢pr- | HHUC O OCHOBHBIX 3HAYC- KaMH U300pakeHus 1o-
YPOBEHB) aJax MUKPOIJIECKTPOHHU- HUSX JIEKTpOodU3NYIe- JIYIIPOBOJHUKOBBIX

CTPYKTYp , HABBIKAMH CO-
CTaBJICHUS DKBUBAJICHT-
HBIX CXEM H3y4aeMbIX
CTPYKTYp; HaBBIKAMH pa-
OOTBI C TUTIOBBIMU Cpe/l-
CTBaMU U3MEPEHUH C Lie-
JIbIO KOMIIGKCHOM OIICH-
KH OCHOBHBIX TTapaMeT-
POB U CTAaTHYECKHUX Xa-
PaKTEpPUCTUK H3y4aeMbIX
CTPYKTYp B TOM YHUCJIE C
HCIOJIb30BAaHUEM CTaH-
JMAPTHBIX TTAKETOB MPH-
KJIQJTHBIX ITPOTPaMM B CO-
CcTaBe KOMaHIbL;

J0B

3 TunoBble KOHTPOJIbHBIE 3a1aHUS

Jlis peanu3anuyl BbILIENIEPEUUCIIEHHBIX 3a7jady 00y4eHHUsl MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJJaHUs WIM UHbIE MaTepHhalibl, HEOOXOAMMBIE /ISl OLICHKHM 3HAHUI, YMEHUI, HABBIKOB U (MJIM) OIbITA JIE-
ATEJIBHOCTH, XapaKTepU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpoLEcce OCBOEHHs 00pa3oBa-
TEJIBHOM IIPOTPaMMBI, B CJIIEAYIOIIEM COCTaBE.

3.1 Tembl HHAUBHUAYAJIbHBIX 3aJaHU
— YcnoBHbIe Tpaduueckne 0003HAYCHUS, BOJIBT-aMIIEPHBIE XaPAKTEPUCTUKHA U MAPaMETPhI THO-

: TUIOCKOCTHBIX, TOYEYHBIX, UMITYJIbCHBIX, CTAOMIUTPOHOB, BAPHKAIIOB, CBETONOJIOB, ()OTOIMOIOB,

JUOOHBIX OIITPOHOB, TYHHEJIBHBIX JUOJ0B, JHOJ0B I_HOTKI/I, FaHHa, MNEPCKIOYAONINX, JTABUHHBIX.

3.2 Bonipocsl Ha coleceroBaHme
— bunonspueie TpaH3ucTOphl pnp U npn B TPEX cXeMaxX BKIIOYEHHUS U TPEX peKuMax padOThI.
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[ToneBble TPAH3UCTOPHI C p U N KaHAJAMU B TPEX CXeMaxX BKIIIOUCHHS U TPEX peKUMax pabOTHI.

3.3 Tembl oIPOCOB HA 3aHATHAX

— Marepuanbsl NOJTyIPOBOJIHUKOBOM M 3JIEKTPOHHOM TEXHUKU M HUX 3JIEKTPO(PU3NYECKHUE CBOM-
ctBa. CTpyKTypa MoJIylpOBOJHUKOB M THUIIBI IPOBOAUMOCTH. DHEPreTUUECKUE 30HbI TBEPAOIO TeA. 30H-
Hasi CTPYKTypa MOJyHpOBOIHUKOB. [IoHsATHE NTOHOPOB M ak-uenTopoB. BiusHue npumeceit Ha Qusnye-
CKHME CBOMCTBA IOJy-IIPOBOJHUKOB. BBIPOJKICHHBIE U HEBBIPOXKIEHHBIE MOJIYNPOBOA-HUKH. KoHueHTpa-
uus Hocurtened. PekomOunamus Hocuteneit. [loBepxHoCcTHAsS U 00bEMHAST PEKOMOMHAIIMU. 3aKOHBI JBU-
JKEHUs1 HOCHUTEJIEeH 3apsijia B MONYNPOBOAHUKAX. YpaBHeHUs nuddy3uu. bunonspuas mudpdysus. MoHo-
noJsipHast 1updysus

— Knaccudukanus nepexonoB. Ctpykrypa p-n nepexozna. [loHs-Tue HeHTpalbHOCTH NEpexoa.
AHanu3 nepexozia B paBHOBECHOM COCTOSIHMU. AHaJIN3 Iepexoja B HEpaBHOBECHOM cocTossHUU. CraThue-
CKH€ BOJIbT-aMIIEpHbIE XapaKTePUCTUKH HeaabHOoro auoja. [lonstue odparHoro Toka nuona. Xapakre-
PUCTHUYECKHE CO-TIPOTUBJIEHUA AuoAa. CTaTUUECKHE BOJIBT-aMIIEPHBIE XapaKTEPUCTHKU pPEabHbIX JHO-
noB. Monymsitust conpoTuBienus 0asbl. [lepexonHble xapakTepUCTUKH auoja. bapsepHas éMKocTh (EM-
KOCTh Tiepexoza) auona. Auddysuonnas émMxocts nepexona. OAHOCTOPOHHUE P-h Mepexoabl. KOHTaKThI
MeTaJI-MOIYNPOBOAHUK. OMUYEeCKHEe KOHTAKThl. BHIIPSIMIIAOIINE KOHTAKTHI.

— Oco0eHHOCTU CTPYKTYp OMIONSPHBIX TPAH3UCTOPOB. METO/IbI U30JIALUN OTIEIBHBIX 3JIEMEH-
TOB HMHTETPAJbHBIX cXeM. Ha3HaueHue CKpBITOro AMUTAKCHAIbHOTO cios. OOpa3oBaHuE MHapa3UTHBIX
TPAH3UCTOPOB TPHU M30JSLUH p-n nepexogamu. KomMOMHMpOBaHHasE M3OMSALMS TPaH3UCTOPOB. MHOro-
OMUTTEPHBIE TPaH3UCTOPBI. Tpan3ucTtopsl ¢ quonom Illorrku. /[MogHOE BKIHOYEHHME TPaH3UCTOPOB. Mo-
JIeNTb MHTErPAIbHOTO OUITONISIPHOTO TPAH3UCTOPA

— OnTo31eKTPOHHbIE MPUOOPHI: CBETOM3IYUYAIOUIUE TUOIbI, (POTOAMOABI, ONTONApPbl TUOIHBIE,
TPAaH3UCTOPHbIE, TUPUCTOPHBIE. [IpuHIMI paboThl, OCHOBHBIE NapameTpbl. CTaTHdecKue BOJbT-aMIIep-
HBIE XapaKTEPUCTUKU

— OCHOBBI DMHCCHOHHOW JJIEKTPOHUKHU. BHIBI SMHCCHH: TEPMODJIEKTPOHHAS, BTOPUYHAS JJICK-
TpPOHHAsL,AIEKTpOCcTaTn4ecKast, (oToaneKTpoHHast. [IpUHIIUI AIEKTPOCTATUYECKOTO YIPaBICHHS TUIOTHO-
CTBIO DJIEKTPOHHOIO IOTOKA B BJICKTPOHHBIX Jammax. BakyymHble OTUOIBI, TPUOABI, TETPOIBI, IIEHTOIBI.
Knaccugukamus, mapamMerpsl, CTaTHYECKUE BOJIBT-aMIIEPHBIC XaPAKTEPHUCTUKU. DJIEKTPOHHO-TYYEBbIC
TpyOKH. DIIEKTPOHHBIE M KBaHTOBBIE mprubopsl CBY.

3.4 Tembl 1260paTOPHBIX PadoT
— MHccnenoBanust BONbT-aMIIEPHBIX XapaKTEPUCTUK MOIYIIPOBOJHUKOBBIX AHOA0OB
— MHccnenoBanust BOIbT-aMIEPHBIX XapaKTEPUCTUK OUMOISIPHBIX TPAH3UCTOPOB
— HccnenoBanus BOJIBT-aMIIEPHBIX XAPAKTEPUCTHUK MOJIEBBIX TPAH3UCTOPOB C P-I-MEPEXOAOM
— HccnenoBanus BObT-aMIIEpHBIX XapakTepucTuk MDP tpaH-3ucTOpOB
— MHccenenoBanust BONbT-aMIIEPHBIX XapaKTEPUCTUK JUOAHBIX OITPOHOB

3.5 3auér
- HOHynpOBO)IHI/IKOBLIe MaTepI/IaJ'II)I MHKpOBJ’ICKTpOHI/IKI/I, HOJ'IyrIpOBO)IHI/IKOBBIG JAUO0IbI, 6I/IHO-
JISIPHBIE U TOJIEBBIE TPAH3UCTOPBI, OMITOIEKTPOHHBIEC IPHUOOPHI.

3.6 Tembl KypcOBBIX IPOEKTOB (pPadoT)
— KypcoBoii mpoexT He npeaycMoTpeH

4 Metoanyeckue MaTepHAaJIbI
s obecneueHust mpouecca oOydeHHs M pelleHus 3ajay oOy4eHHUsl UCHOJIb3YIOTCS CIEAYIOIINe
MaTepHuabl:
— METOIUYECKHUE MaTepualbl, ONpeeNioNe MpoLelypbl OLIEHUBAaHNUS 3HAHUM, YMEHHH, HaBbI-
KOB U (WMJTH) OTIBITA JIEATEIFHOCTH, XapaKTePU3YIOIIUX dTarbl (POp-MUPOBaHUS KOMIETEHITUH, COTJIACHO TI.
12 paGoueiil mporpamMmsl.

4.1. OcHoBHasl JIUTEpPATypa
1. JleroctaeB H.C., Tposu ILE., YerBepror K.B. Muxkposnektponuka: YdyeOHoe mnocobue. —
Tomck: ToMckuii TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YMPABJICHUA W PaaUOdIEKTpoHUKH, 2011. —
411c. [DnexTponHHbIH pecypce]. - http://www.ie.tusur.ru/docs/mel grif.zip
2. dusnueckre OCHOBBI MHUKPOIEKTPOHHKHU : YdeOHoe mocolue (uisi aBTOMaTU3UPOBAHHOU
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texnonoruu obyuenusi) / H. C. Hecmenos, M. M. CnaBuukoBa, A. A. [llupoko ; @eaepanbHOE areHT-
CTBO TI0 00pa3oBaHuI0, TOMCKHN TOCYIapCTBEHHBIN YHUBEPCHUTET CUCTEM YIIPABJICHHUS U PaIUOIICKTPO-
HUKU. - 2-€ U311, uctp. u Joi. - Tomck : TYCVYP, 2007. - 276 c. : wi., 1abmn. - ([IppoputeTHbIe HAIMOHAIIb-
HbIe ipoekThl. O0pa3oBanue). - bubmmorp.: c. 276. - 520.38 p., 151.28 p (mHanmuue B 6ubmotexke TYCYP
- 187 2x3.)

4.2. lonoTHUTEIbHAS JTATEPaTypa
1. AsaeB H.A. OCHOBBI MUKPO3JIEKTPOHUKU: PEKOMEHI0BAaHO MUHUCTEPCTBOM 00pa3OBaHUs. —
M.: Panuo u cBsizb, 1991. — 287 c. (nanuuue B 6udmoteke TYCYP - 87 5k3.)

4.3. O6s13aTesibHbIE YUeOHO-METOAUYeCKHEe MOCOOHs

1. JleroctaeB H.C., YetBeproB K.B. MukpocxemoTexuuka: PykoBOJICTBO K OpraHuU3allud camMo-
CTOsA-TeNBbHOM paboThl. — Tomck: ToMCKuUIl roCyqapCTBEHHbI YHUBEPCUTET CUCTEM YIIPABIECHUS U Pauo-
AMeKTpoHUKH, 2012. — 46 ¢. [DnexTpoHHBINA pecypce]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

2. MHccnenoBaHue BOJBTAMIIEPHBIX XapaKTEPUCTHK MOITYIPOBOAHUKOBBIX JHOIOB [ DIEKTPOHHBIN
pecypc]: PykoBoacTBo k mabopatopHoit pabore / Konoanos B.®., IlanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnexTponHsIi pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

3. MHccnenoBanue BOJIBTAMIEPHBIX XapaKTEPUCTUK OUIIOIAPHBIX TPAH3UCTOPOB [DJIEKTPOHHBIN
pecypc]: PykoBoactBo k maboparopHoii padore / Konosanos B.®., llanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnexkrponHBI pecypce]. - http://tu.tusur.ru/upload/liblink/elect.rar

4. HccnenoBaHue BOJIBTAMIIEPHBIX XapPaKTEPUCTUK IOJEBBIX TPAH3UCTOPOB [DIIEKTPOHHBIN pe-
cypc]: PykoBoncTBo k s1aboparopHoit padore / Konoanos B.®., [IlanumoB B.A. — Tomck: TYCVYP, 2012.
— 11 c. [OnekrponHbIi pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

5. DnexTpoHHKa [ DIEKTPOHHBINA pecypc]: YueOHoe mocodue 1mo MpoBeACHHUIO MPAKTUYECKUX 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 nopran TYCYP
2. Caiir xadeaps TY
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