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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
Jucuumuinaa «OcHoBbl MukpoanekrpoHukn» (b1.B.J1B.3.2) otHocuTcs k 010Ky 1 (BapuaTuBHas
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

IMPOBOJHUKAX

9 I'anbBaHOMarHUTHBIE, TEPMOMATrHUTHBIE 1 2 2 7
TEPMO-3JIEKTPUUECKUE SBJICHUS B MOTY-

12

ITK-1

Hroro 3a cemectp

24 18 18 48

108

Hroro

24 18 18 48

108

5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIASIM)
ConeprkaHne pa3IesoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmwmie 5.2.
Tabmuua 5.2 - CogepkaHue pa3faesoB AUCHUILUIMH (TIO JISKIUSIM)

Hazpanus pa3aciioB

Copeprkanue pa3aesnoB JUCUUILTUHBI IO
JIEKIMAM

TpynoeMKoCTb,
q
dopmupyembie

KOMIIETCHIIN

3 cemecTp

1 Benenue B pusuky
HOJTYIPOBOAHUKOB

3oHHas MoJenb TBepabIX Tei. Knaccudu-
Kallys TBEPJBIX Tell (MEeTaIbl, TOIYIPO-
BOJTHHUKH, JUAJIEKTPUKH). Kprcrammnae-
CKasi peleTKa noiaynpoBoaHukoB. Coo-
CTBEHHBIN MOJTYIIPOBOJHHUK. DHEPreTHYe-
cKkasi (30HHasA) AMarpaMma coOCTBEHHOTO
MOJTYTIPOBOJJHUKA. DIIEKTPOHBI U JIBIPKH.
[IpumecHbIe TOTYTTPOBOAHUKH. JIOHOPBI
u aknenTtopsl. [I[poBogumocTty n- u p-
TUMa. 30HHBIE AUA-TPAMMBI, YPOBHH JI0-
HOpPOB U aknenTopoB. Komnencuposan-
HBIE MOIYTPOBOTHUKH.

—_

[K-1

HUroro

2 KuHeTuka HOCHUTENEH 3apsI0B B
MOJTYTIPOBOJHUKAX U TOKH

Marepuaiisl OJIyIIPOBOAHUKOBON U DJIEK-
TPOHHOM TEXHHUKHU U UX 3JEKTpodu3nye-
ckue cBoiicTBa. CTpyKTypa MOIyIpOBOJ-
HUKOB Y TUIIBI IPOBOJIUMOCTH. DHEPreTH-
YECKUE 30HBI TBEPJOrO TeNa. 30HHAS
CTPYKTypa MOJIYNPOBOIHUKOB. [ToHsATHE
JIOHOPOB U aKk-1IIeNTopoB. BiusHue npu-
Meceil Ha pu3nUecKrue CBOMCTBA TOJTY-
IIPOBO/IHUKOB. BBIpOXI€HHBIE U HEBBIPO-
YJEHHBIE MMOIYIIPOBOA-HUKU. KoHIIEHTpa-
s Hocureleil. PexkoMOMHALMA HOCH-
tenei. [loBepxHocTHAs 1 00bEMHAS pe-
KOMOUWHAIMH. 3aKOHBI IBUKCHHSI HOCH-
TeJiel 3apsaa B MOJYyNPOBOIHUKAX. YPaB-
Henus quddysuu. bunonspuas quddy-
3usi. MononossipHast auddy3us

IK-1

Hroro

3 ®dusnueckue Npoueccsl npu
KOHTaKT€ Pa3HOPOJHBIX MaTepHaioB
(p-n- mepexon, KOHTAKT Me-TaJll-

Knaccugukanus nepexonos. CTpykTypa
p-n nepexona. IloHsa-Tre HEUTPATBHOCTH
nepexoaa. AHaJIu3 Iepexoa B paBHOBEC-

IK-1

CornacoBaHa Ha noptane Ne 17794




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.

Hroro 2
8 DOTOINEKTPUUECKHUE SIBJICHUS B OnTOd2MeKTPOHHBIE IPUOOPHI: CBETOHU3ITY- [IK-1
MOJTyTIPOBOTHUKAX. Yarouye U061, (POTOIUOIBI, ONITOMAPHI
JIMOJIHbIE, TPAH3UCTOPHBIE, TUPUCTOPHBIE.
[Tpuntun paboThl, OCHOBHBIE TTApAMET-
pbl. CTaTuecKue BOJIbT-aMIIEPHBIC Xa-
PaKTEePUCTUKH
Hroro 2
9 I'anbBaHOMarHUTHEIE, Dddexr Xomra. MarHuTOpe3uCTUBHBII 1 IIK-1
TEPMOMAarHUTHBIE TEPMO- apdext. DPpdexr 3eedeka. Dpdext
3JIEKTPUUYECKUE SIBJICHUS B [TenpThe. Dddext TomcoHa.
MOJIYIIPOBOAHUKAX Vroro 1
Hroro 3a cemectp 24

5.3. Pa3nenbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (NPeAbITYyLIUMHU)

H 00ecrneunBaeMbIMHU (l'[OC.TIeZ[leI[lI/IMI/I) AUCHHUIIVIMHAMHU

Pazmensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIMMA) H
obecrneunBaeMbIMH (ITOCIEIYIOIMMHI) TUCIUTUTHHAMH TIPEICTaBICHBI B Tabumie 5.3.
Tabmura 5.3 - Paznensl AMCHUIUIMHBL 1 MEXIUCITUIUTMHAPHBIE CBI3H

HanmMeHoBanue TUCIUIIIINH

Ne pa3aenoB qaHHOUM TUCIMILIAHEL, 1711 KOTOPBIX HEOOXOIMMO U3YUCHHE

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

1 2 3 4 5 6 7 8 9
[IpeamecTByromue TUCIUTITUHBI
1 OcHOBBI TeOpuUU 1eTIEN + + + + + +
2 ®usnka
[Tocnenyromue TUCIUTIITUHBL
1 Paguorexuuueckue uenu u N N

CHUI'HAJIbI

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHUPYEMBbIX IPH U3YYeHHUH JMCIUIIIMHDbI, H BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX NpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

NpeCTaBICHO B Tabmuie 5.4

Tabmuna 5.4 — CooTBeTCTBHE KOMIIETCHIIMI U BUJIOB 3aHATUH, (POPMHUPYEMBIX TPU U3YYEHUH TUCLMUILIM -

HBI

Buner 3angaTuit

Kommerenimmn
Jlexuun

[IpakTnueckue 3aHATHS

JlaGopatopHbie pabOThI
CamocTosiTenbHas paboTa

DopMbI KOHTPOJISI
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IK-1 + +

+ + OTyer 1o MHAWBUAYATBHO-
My 3aaHut0, OTYeT 1o Ja-
O6opaTtopHoii padote, Ompoc
Ha 3aHATHUAX, 3alIuTa Kyp-
COBBIX ITPOEKTOB (pador),
3auer

6. UnTepakTBHBIE MeTOABI M GOPMBI OPraHU3aNMU 00yYeHUs

He npenycmorpeno PYII

7. JlabopaTtopHble paGoThl

HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7. 1 — HaumeHoBaHue 1a00paTopHbIX padoT

A v s
= 2 =
3 ==
Z 2 5
HasBanus paznenos HaunmenoBanwue mabopaTtopHbIX padoT zF &5
: 2 s
> o =
a o g
= o
3 cemectp
3 ®uznueckue Mpouecchl Npu HccenenoBanus BOJIBT-aMIIEPHBIX XapaK- 4 [IK-1
KOHTaKT€ Pa3HOPOJHBIX MAaTEPUAJIOB | TEPUCTHUK MOIYIIPO-BOTHUKOBBIX THOJIOB
(p-n- mepexo, KOHTAKT Me-TaJll- Viroro 4
TTOJTYITPOBOJTHUK, TE€TEPOTIEPEXO]T).
4 dusnueckue npoueccsl B CTpyKType | MccnenoBanus BoIbT-aMIIEPHBIX XapaK- 4 I1K-1
C IBYMsI B3aUMOJICHCTBYIOLIUMU TEPUCTUK OUIIOJISP-HBIX TPAH3UCTOPOB
NIEPEXOIAMHU U €€ CTaTUYECKUE Wroro 4
XapaKTEPUCTUKH.
5 ®dusndeckue Mpoueccsl B CTpyKrype | MccnenoBanus BOIbT-aMIIEpHBIX Xapak- 4 IK-1
METaJUI-AUINEKTPUK-TIONYITPOBOIHUK | TEPUCTHK MOJIEBBIX TPAH3UCTOPOB C P-II-
U €€ CTaTUYECKHE XapaKTePUCTUKU MIEPEX0I0M
Hroro
8 DOTOANEKTPUYECKHUE SBJICHUS B HccnenoBanus BOJIBT-aMIEPHBIX XapaK- 4 [IK-1
IIOIYIPOBOJHUKAX. tepuctuk MDP Tpan-3ucropos
Hroro
9 l'anpBaHOMAarHUTHEIE, HccenenoBanus BOJIBT-aMIIEPHBIX XapaK- 2 IK-1
TEPMOMAarHUTHbIE TEPMO- TEPUCTHUK TUOTHBIX ONITPOHOB
ANIEKTPUYECKUE SIBICHUS B Vroro 5
HOJTYIPOBOAHUKAX
Hroro 3a cemectp 18
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmmie 8.1.
Tabmuua 8. 1 — HanmeHoBaHUE MPaKTUYSCKUX 3aHATHI (CEMUHAPOB)
o L=
= 2 =
| i:
HanmMeHoBaHME NPAKTHYECKUX 3aHATUN = )
Ha3zBanwus pa3ziesnos zF =
(cemuHapoOB) 4 s 2
=3 =
e e 2
= S
3 cemecTp
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2 KuHeTuka HocuTesen 3apsioB B Pacdet BeTMYMHBI KOHTAaKTHOW Pa3HOCTH 2 IIK-1
HOJYIIPOBOAHUKAX U TOKU noteHIuanoB (Aup Hy3HOHHOTO MOTESHITH-

aja) mpyu U3MEHEHUU KOHIEHTPALUU TPU-

MeCH B OJTHOM U3 o0JacTeil nepexoaa.

Hroro
3 dusnveckue npoueccsl npu Pacuer mmpuHbI nepexoqa B 3aBUCUMO- 4 [IK-1
KOHTaKT€ Pa3HOPOJIHBIX MaT€PUAJIOB | CTH OT MOAYJIS U MOJIIPHOCTH MPHIIOKEH-
(p-n- mepexo, KOHTAaKT Me-TaJll- HOTO HalpsDKEHUS.
IIOJTyTIPOBOJHMK, TETEPONEPEXON). Hroro
4 ®Ou3zn4ecKue MpoIecChl B CTPYKTYpeE | PacyeT TEmiIoBbIX TOKOB U TOKOB TEPMO- IIK-1
C IBYMsI B3aUMOJICHCTBYIOLIIUMU reHepaluu B epexo-aax u3 MoayrnpoBo/-
nepexoJaMu U €€ CTaTUYeCKue HUKOBBIX MAaTE€PHAJIOB C Pa3IMYHOM IIU-
XapaKTEpUCTUKH. PHHOM 3aIpeIeHHON 30HbI OT TEMIIEpa-

TYpbI

Hroro
5 ®usnyeckue Npoueccsl B CTPYKType | PacyeT BOJIBT-aMIIEPHBIX XapaKTEPUCTHK [IK-1
MeTaJlI-AU3JIEKTPUK-TIOIYTIPOBOIHUK | M/I€aJTU3UPOBAHHBIX NIEPEXOI0B IPHU pas-
U €€ CTaTU4YECKUE XapaKTEPUCTUKU JUYHOM TEMIIepaType.

Hroro
8 @OTO3NEKTPUYECKHE SABICHUS B Pacuer Gapbepnoit u quddysnonHoit em- IK-1
MOJIYIPOBOJAHHKAX. KOCTEH nepexofa.

Hroro 2
9 T'aibBaHOMArHUTHBIE, Pacuer mapameTpoB OUTIONSPHBIX TPaH3HU- [IK-1
TE€PMOMAarHuTHbIE TEPMO- CTOPOB
NIEKTPUUECKUE SIBIICHUS B Vroro 2
MOJTyTIPOBOJHUKAX
Hroro 3a cemectp 18

9. CamocrosiTesqibHasi paboTa

Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTABICHbI B

Tabimie 9.1.
Tabmuma 9.1 - Bujibl caMOoCTOATEIHbHON Pa0OTHI, TPYAOEMKOCTh U ()OPMUPYEMBIE KOMIICTCHIIHH
3 3 g
s | %
Bunabr camocTosTenpHOM & > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTel 2 s 2
X S
Y Qo 2
~ S/
3 cemectp
1 Benenue B pusuky IIpopaboTKa JIEeKIIHOHHOTO 1 IIK-1 3amuTa KypcoBBIX MPOEK-
MIOJTyTIPOBOJHUKOB Matepuana TOB (paboT)
Htoro 1
2 KuneTnka Hocurenei [ToaroroBka k mpakTuue- 2 TIK-1 OTtyer 1o MHAUBUAYAITb-
3apsIoB B CKHUM 3aHSATHIM, CEMHMHA- HOMY 33J1aHHIO
MTOJTYITPOBOJTHUKAX M TOKH | pam
[TpopaboTka TeKIHOHHOTO 1
Marepuaia
HUroro 3
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3 ®usnueckue npoiecchl | [loaroroBka K nmpakTuyie- 4 | IIK-1 Onpoc Ha 3aHaTusx, Ot-
MIPU KOHTAKTE CKHM 3aHSTHSAM, CEMHHA- YeT MO0 WHIUBUIYATbHOMY
Pa3HOPOJIHBIX MaTEPHAJIOB | paM 3aganuto, OTuer mno nabo-
-n- Iepexo/l, KOHTAKT TOpPHOM T
(p CPEXOL, KOHTa [IpopaboTka JIEKIIMOHHOTO 1 paTopHoli pabote
Me-TaI-NONYNPOBOAHUK, |\ 1overyia g
reTepOnepexo).
OdopmiteHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro
4 ®dusnueckue npoueccobl |Ilogroroska k nmpakTuye- IK-1 Otuer 1o 1aboparopHOH
B CTPYKTYpE C IBYyMS CKUM 3aHSATHUSAM, CEMUHA- pabote
B3aUMOJICHCTBYIOLIUMU | pam
TIepexofiaMu 1 e [TpopaboTka JIEKITMOHHOTO 1
TaTHYECKU
craTiieckue Matepuaia
XapaKTEPUCTUKH.
OdopmieHre 0TYETOB 10 4
nabopaTOpHBIM paboTam
OdopmieHre 0TYETOB 10 4
1abopaTOpHBIM paboTam
Uroro 13
5 ®usznueckue npoueccel | [loaroroBka k mpakTuye- 4 TIK-1
B CTPYKTYpE MeTall- CKHM 3aHSTUSAM, CEMHHA-
JUDIIEKTPUK- pam
TOJIYITPOBOJIHUK U €€
OJ1yHPOBOA ce [TpopaboTka JIEKITMOHHOTO 2
CTaTU4YeCcKue Mareprana
XapaKTEePUCTUKHU
UTtoro 6
6 OTnuume peasbHbIX [TpopaboTka JIEKIIMOHHOTO 1 IK-1
ANIEKTPOHHO-/IBIPOYHBIX | Marepuana
HEPEX0I0B OT Hroro 1
UJIean3UPOBAHHBIX.
7 ®U3NYECKUE OCHOBBI [IpopaboTka JIEKIIMOHHOTO 1 IK-1
yIpaBJeHHs] TOKOM KaHalla | Marepuasa
C IIOMOLIBIO Wroro 1
YIPaBJISIOUIETOo Mepexoaa
8 DoTOANEKTpUYECKHE [ToaroroBka Kk mpaxkTu4e- 2 |IIK-1 Otuer no 1abopaTopHOH
SIBIICHUS B CKHM 3aHSTUSAM, CEMHHa- pabote
TTOJTYTTPOBOTHUKAX. pam
[IpopaboTka TeKIHOHHOTO 1
Matepuaina
OdopmieHre OTYETOB T10 4
J1abopaTOpHBIM paboTam
HUtoro 7
9 T'aibBaHOMArHUTHBIE, [ToaroroBka k mpakTuue- 2 |IIK-1 Otuer no 1aboparopHoO
TEPMOMArHUTHBIE TEPMO- | CKUM 3aHSTHIM, CEMUHA- pabote
AJIEKTPUYECKHUE SBJICHUA B | paM
TTOJTYTTIPOBOTHHKAX
OJIYHpOBOAHMKA [TpopaboTka JIEKITMOHHOTO 1
MaTepuana
OdopmiieHre 0TIETOB TIO 4
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JabopaTOpHBIM paboTam
Hroro 7
Hroro 3a cemectp 48
Hroro 48
10. KypcoBas pa6orta (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 JUTsI JIEMEHTOB KOHTPOJISI

. N MaxkcuManbHbII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl y4eOHOM OaJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
JEATEIIbBHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI[ CeMecTpa
3 cemecTp
Omnpoc Ha 3aHATHAX 5 5 5 15
OTt4er no MHANBUAYANIb- 20 20 15 55
HOMY 33JJaHHIO
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 OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.
Tabmuma 11. 2 — ITepecuet 6aJuIOB B OIIEHKH 32 KOHTPOJIBHBIE TOYKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OaiioB Ha naty KT 5
Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiToB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cymMMbI 6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLICHKY
[Tepecuer cymmMbl OaIOB B TPAAULIMOHHYIO U MEXIYHApOIHYIO OLIEHKY NPEJCTABIEH B TaOIuLe

’i’ggﬁnua 11. 3 —Ilepecuer cyMMbl 6JIOB B TPAAMIIMOHHYIO M MEKTYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
HK3aMEH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)
4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopo1o)
70-74 D (ynoBnerBopUTEIBLHO)
65 - 69
3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 I ———
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2 (HEeyZIOBJIETBOPUTENHHO) (HE

Hwxe 60 6ayuios F (HeynoBieTBOPUTEIHHO
3a4TEHO) (neyn p )

12. YuyeOHO-MeTOAUYeCKOE U MH(OPMAIIMOHHOE O00ecTieyeHHe TUCHMILINHBI

12.1. OcHoBHas JuTepaTrypa

1. Jleroctaes H.C., Tposu ILE., YerBeprop K.B. Mukpoanektponuka: YdyeOHoe mocobue. —
Tomck: ToMckMii rOCylIapCTBEHHBIM YHHBEPCUTET CHCTEM YIPABIEHHUS W paanodneKkTpoHuku, 2011. —
411c. [OnexTpoHHbIH pecypce]. - http://www.ie.tusur.ru/docs/mel_grif.zip

2. ®wusuyeckre OCHOBBI MUKPOIJIEKTPOHUKHU : YUeOHOe MocoOme (Ui aBTOMAaTH3MPOBAHHOW
texHojorun ooyuenus1) / H. C. Hecmenos, M. M. CnaBuukoBa, A. A. [llupokos ; denepanpHOE areHT-
CTBO 110 00pa30BaHUI0, TOMCKHI rocylapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PaaAHOIEKTPO-
HUKH. - 2-¢ U3/1., ucnp. u joi. - Tomck : TYCVYP, 2007. - 276 c. : uin., Tadmn. - (IlpuoputeTHBIC HAIMOHAH-
HbIe TIpoeKThl. O0pazoBanue). - bubmmorp.: c. 276. - 520.38 p., 151.28 p (nanuune B 6ubmorexe TYCYP
- 187 7k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. AsaeB H.A. OCHOBBI MUKPODJICKTPOHUKH: PEKOMEHI0BaHO MHUHHUCTEPCTBOM O0pa30OBaHUs. —
M.: Paguo u cBsi3b, 1991. — 287 c. (Hannuue B 6ubamnoreke TYCVYP - 87 9k3.)

12.3 YueOHO-MeTOANYECKHE MTOCOOHS

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAuYEeCKH e T0CO0Us

1. JleroctaeB H.C., YUerBepros K.B. MukpocxemoTexHuka: PykoBoICTBO K OpraHu3aluu camo-
CTOsA-TeNbHOM padoThl. — Tomck: ToMckuil rocyaapCcTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U PaU0-
anekTponuku, 2012. — 46 c. [DnexkrpoHHskIi pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

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

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

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

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

12.3.2 YuyeOHO-MeTOAMYecKHe TOCOOMS 1JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Y4eOHO-MeTOqMUeCKrue MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromuxcs
U3 4YMCa MUHBAJIUAOB IPEJOCTaBIAIOTCA B (opMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/10pOBbS U
BOCHIPUATHS HHPOPMALIUH.

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMUEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU opme.

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

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
NporpamMMHoe odecreyeHue

1. Hayuno-oOpa3oBatenbublil nopran TYCYP

2. Cair xadenpst TY

CornacoBaHa Ha noprtane Ne 17794 12



13. MarepuaibHO-TEXHMYECKOE 0O0ecneuyeHue JUCIUTIMHBI
13.1. O61ue TpedOBaHNS K MATEPHAIbHO-TEXHUYECKOMY 00ecreYeHUI0 U CIUIITHHbI

13.1.1. MarepuajibHO-TeXHHYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jnst mpoBeeHus 3aHATUIM JIEKIMOHHOTO THIIA, TPYNIIOBBIX U UHANBUYAJIbHBIX KOHCYJbTAIUH, TE-
KyHI€TO KOHTPOJIA U HpOMG)I(}ITOLIHOﬁ aTTeCTallu UCIIOJIb3YCTCA yqe6Ha;1 AyauTopHs, ¢ KOJIMYCCTBOM I10-
cago4Hbix MecT He MeHee 100, 06opynoBaHHAas TOCKOW M CTaHIApTHOU yueOHol Mebenbio. Metorcs Ha-
TIIIAHBIC mocooust B BUC HpGSGHTaHI/Iﬁ 110 JICKOMOHHBIM pa3jaciiaM AUCHUILIIWHBI.

13.1.2. MaTepuajibHO-TEXHUYECKOe obecnevyeHue Il NPAKTHYECKUX 3aHATHI
Jlnst mpoBeieHNsI IPAKTUIECKUX (CEMUHAPCKUX) 3aHATHH MCIONB3YeTCs yaeOHas ayuTopus, pac-
noJiokeHHast o azpecy 634034, Tomckast obnacts, T. Tomck, Bepmmnauna ynuna, 1. 47, 2stax, aya. 218 .
CocraB obopynoBanus: YueOHas medenb; Jlocka MarHUTHO-MapKepHasi.

13.1.3. MaTepuaJbHO-TEXHHYECKOe o0ecnedyeHne 1JIs J1adopaTopHbIX pador
st mpoBeneHus J1abOpaTOPHBIX 3aHATUNA HMCTOJIB3YETCS ydeOHO-HCCIeIoBaTeNIbcKasi jJabopaTo-
pus, pacnonoxenHas o agpecy 634034, Tomckas obnacts, . Tomck, Bepmunanna ynuia, a. 47, 2 atax,
ayn. 218. CoctaB ob6opynoBanus: YueOHass MeOelb;1a00paTOpHbIe MAKEThl CO CMEHHBIMH JIUIIEBBIMU T1a-
HEIISIMH B KOJIMYECTBE 6 IIIT. IMIEBBIX HaHeei 18mT.

13.1.4. MaTepuaibHO-TeXHMYECKOe o0ecriedeHue JJIs1 CAMOCTOAITE/IbHOI PadoThI
Jlist caMocToATeIbHONW PaboThl UCIIONB3YeTCs YucOHas aynuTopusi (KOMIBIOTEPHBIN KJlacc), pac-
nojoxeHHas 1o aapecy 634034, r. Tomck, yn. Bepumnauna, 47, 2 stax, aya. 218. CoctaB 00opynoBaHuUs:
yueOHasi Me0Oeb; 1abopaTopHble MAKEThl, METOJJMUECKHUE YKAa3aHUS .

13.2. MaTtepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUILTHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MOYKHOCTSAIMH 310POBbSI

OcBoenne nucuuruinnbl aunamMu ¢ OB3 ocyiecTBiaseTcsl ¢ UCONb30BAHUEM CPEICTB 00yUeHUs
00IIIEro U CIEUaIbHOI0 Ha3HAUCHUS.

[Tpu oOy4eHNH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BAaIOIICH armaparypsl, MYJIbTUMEIUWHBIX CPEACTB M JPYIHX TEXHUYCCKUX CPEICTB TpHeMa/mepenadn
yueOHOM MHpOpMAIMK B TOCTYIMHBIX (popMax IUisi CTYACHTOB C HAPYIICHUSMHU CIyXa, MOOUIBHOU CHCTe-
MBI O0YYEHHSI ISl CTYACHTOB C MHBAJTUAHOCTHIO, MOPTATUBHOM MHAYKIITMOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHS, B KOTOPOMl 00ydaroTCsl CTYACHTHI C HApPYIICHHEM CIyxa, 000pylOoBaHa KOMITbIOTEPHON TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 0OydeHuHr CTYAEHTOB ¢ HAPYIIEHUSIMU 3PEHUSIMU MTPEAYCMOTPEHO HUCIIOIB30BAHUE B JIEKIIH-
OHHBIX M y4EOHBIX ayIUTOPHUSAX BO3MOXXHOCTH MPOCMOTpA YAAJECHHBIX OOBEKTOB (HANpUMEpP, TEKCTa HA
JIOCKE WJIM CJIaii[la Ha HKpaHe) MpU MOMOIIU BUIEOYBEIUYUTENEH 17151 yIAJIEHHOTO TPOCMOTpa.

[Ipu 0OyueHHH CTYAEHTOB ¢ HAPYILIEHUSIMH ONMOPHO-IABUIaTeJbLHOI0 ANNAPATA HCIOJIBb3YIOTCS
albTEpPHATUBHBIE YCTPONCTBA BBOJAA MHGOpPMAIMU U JAPYrUe TEXHUYECKUE CPEICTBa MpHeMa/mepenadn
yaeOHOi WH(POPMAIMU B JOCTYIMHBIX (OopMax i CTYICHTOB C HAPYIMICHUSMH OIOPHO-IBUTATEIHHOTO
amnmapara, MOOMIEHOM CUCTEMBbI OOYyUEHUS TS JIFOJIEH ¢ MHBAIHMIHOCTBIO.

14. ®oHa OLEHOYHBIX CPEACTB

14.1. OcHoBHbIe TpeOOBaHUs K GOHY OLIEHOYHBIX CPE/ICTB M MeTOAMYeCKHe PeKOMeHAalluu
@DOH/1 OLIEHOYHBIX CPEJICTB U TUIIOBbIE KOHTPOJIbHBIC 3a/laHMs, UCIIOIb3yeMbIe JUIsl OLIEHKU chop-
MHPOBAaHHOCTH U OCBOCHMS 3aKPEIUIEHHBIX 3a IUCLUUILIMHON KOMIIETEHIMHI NPU MPOBEACHUU TEKYLIEH,
IPOMEXYTOYHOH aTTecTaluy 10 JTUCHUIUIMHE IPUBE/IEH B MPUIIOKEHUN K pabodeil mporpaMme.

14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB IJIf JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbA
JI1s CTyIeHTOB C MHBAJIMAHOCTBIO NIPENYCMOTPEHBI AOIOJHUTENIBHBIE OLIEHOYHBIE CPEACTBA, NEPE-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Tabauna 14 — lonoTHUTeIbHBIE CPeICTBA OLCHUBAHMS 1JIsI CTYICHTOB C HHBAJTHIHOCTBIO

Buanl 1OIIOMHUTEIIBLHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH

Kareropuu ctynentoB
CPEICTB pe3yabTaToB 00yUEHUS
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C HapymeHuIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

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

14.3 MeTtoauuyeckue peKOMEHAAUMHU MO0 OLEHOYHBIM CPeICTBAaM JIJIfl JIUI ¢ OTPAaHUYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

Hns crynenToB ¢ OB3 npenycmaTpuBaeTcst oCTymHas (popma MpeaoCTaBICHHs 3aJaHA OTICHOY -
HBIX CPCACTB, @ UMCHHO!

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

CrygeHTaM C MHBAJTUAHOCTHIO YBEIMYMBAETCS BpEMsl Ha IMOATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHL. J[JIs1 TAKUX CTYICHTOB MPEIyCMaTPUBACTCS JOCTYITHAS opMa MPEIOCTABICHUS OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS PE3y/IbTAaTOB OOy4EHHS] MHBAJIWIOB MO AUCLHMILIMHE MpPeaycMaTpUBaeT
npenocTaBieHrne nHpopMalu B popMax, afanTUPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBBS M BOCTIPUSTHUS

uHbOpMaIUH:

JJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B ()OpMe IEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpMe YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B ()OpME ITEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEeHUSIMM OTIOPHO-IBUTaTEJILHOI0 annapara:

- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOMUMOCTH /1711 OOYYAIOIIUXCS ¢ UHBATUAHOCTHIO MPOLIEypa OLICHUBAHUS PE3yJIbTaTOB
00yueHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»
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I1. E. Tposin
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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;

* Oruer no 1aboparop-
HO¥ paborTe;

* Omnpoc Ha 3aHATHUSX;
e 3auer;

* Ortuer 1o UHAUBUIY-
AITbHOMY 33JIaHHIO;

* Otuert no nabopatop-
HO¥ paborTe;

* Ormnpoc Ha 3aHATHSIX;
* 3amuTa KypCcoBBIX
MPOEKTOB (pabdoT);

* 3ayer;

* Ortuet o nmabopatop-
HOM1 pabore;

* Otuer no UHJIUBHUIY-
QIBHOMY 3aJ1aHUIO;

* 3ammuTa KypcoBBIX
poeKToB (pabdoT);

e 3auer;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTCPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-
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omune 4.

Tabmua 4 — [Tokazareau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax

CocTtasn

3HaTh

VYMeTh

Bnanets

O1nununo
(BBICOKHMI YPOBEHB)

* * 30HHYIO MOJICJIb
TBepabIxX Ten. Knaccudu-
KallMIO TBEPABIX Tel (Me-
TaJUIbl, MOJYIPOBOIHU-
Kd, 1udnekTpukn). Coo-
CTBEHHbBIE MOTYNPOBO/-
Huku. [IpumecHsle nomy-
npoBoAHUKHU. Martepua-
JIBI ITOJTYIIPOBOIHUKOBOM
U 3JIEKTPOHHOM TEXHUKHU
U UX 3JIeKTpoduznueckue
cBorictBa Kiaccuduka-
uus nepexonon. CTpyk-
Typa p-n nepexoza.. du-
3WYECKHE MPUHITHUIIBI Pa-
OOTBI OUTIOISIPHBIX TPaH-
3UCTOPOB. DKBUBAJICHT-
HBIE CXEMbI OUTONSPHBIX
Tpansuctopos. M/III-
TPaH3UCTOPHI C U3OIUPO-
BaHHBIM 3aTBOPOM,
BCTPOEHHBIM U UHAYIU-
POBaHHBIM KaHAJaMH.
[TpunIun paboTkl,
OCHOBHBIE [TAPAMETPHI.
Oco0eHHOCTH CTPYKTYP
MHUKPOAJICKTPOHHBIX OH-
MOJISIPHBIX U MOJIEBBIX
TpaH3ucTopoB. [1onesrie
TPaH3UCTOPHI C YIIPaB-
JSIOLIUM P-N IEPEXOAOM.
[TpunIumn paboTkl,
OCHOBHBIE [TAPAMETPHI.
OnTOo31eKTPOHHBIE TIPU-
6opsl. ["annbBaHOMArHUT-
HbIE, TEPMOMAarHUTHbBIE
TEPMOAIIEKTPUYECKHUE SIB-
JICHHs! B MOJYIIPOBOJIHU-
Kax ¥ BBITIOJHSTH MaTe-
MaTH4YECKOE MOJICIHPOBA
HUE 00BEKTOB U MPOIIEC-
COB I10 THUIIOBBIM METO/IU-
KaM, B TOM UYHUCJIE C UC-
MOJIb30BaHUEM CTAHJAPT-
HBIX [TAKETOB IPUKIA]I-
HBIX TIPOTPaMM.;

* HaXOAUTh 3HAYCHUS
ANIEKTPOPHU3NUECKUX Ta-
paMeTpoB HOITYIPOBO/-
HUKOBBIX MaTeprajoB
(KpeMHus1, TepMaHus, ap-
CEHHUJIa TN ). 1300pa-
KaTh CTPYKTYPHI C pa3-
JUYHBIMH KOHTaKTHBIMU
nepexoaaMu; OObSICHSITh
MIPUHLINI ACHCTBUSI U CO-
CTaBIISAITh SIEKTPHUECKUE
U MaTeMaTH4ecKHe Mojie-
JIM pacCMaTpUBaeMbIX
CTPYKTYp; OOBSCHATD
CBs13b (PU3NUECKUX Iapa-
METpPOB CO CTaTHUECKUMHU
XapaKTepUCTUKAMH U Ta-
pameTpaMu U3y4yaeMbIX
CTPYKTYp; IKCIIEPUMEH-
TaJbHO ONPEAENATh CTa-
TUYECKHUE XapaKTEePUCTH-
KU U TapaMeTphbl pa3iny-
HBIX CTPYKTYP H BBITION-
HSTh MaTeMaTHUYeCKOe
MOJIETTUPOBAHUE OOBEK-
TOB U MPOLIECCOB IO TH-
MOBBIM METOAMKAM, B TOM
YHCIIe C UCIIOJIb30BAaHUEM
CTaHJAPTHBIX MTAKETOB
MPUKIATHBIX TPOTPaMM.;

* HaBBIKAMU H300paxke-
HUS TIOJTYIPOBOHU-
KOBBIX CTPYKTYp C UC-
MOJIb30BaHUEM 30HHBIX
DHEPreTUYECKUX JThA-
rpaMM; HaBbIKaMH CO-
CTaBJICHUS SKBUBAJICHT-
HBIX CXEM H3y4aeMbIX
CTPYKTYp; HaBBIKAMH pa-
0OTBI C TUTIOBBIMU Cpe/l-
CTBAMU U3MEPEHUN C Lie-
JIbI0 KOMIUIEKCHOM OLIeH-
KA OCHOBHBIX ITapameT-
POB U CTaTHYECKHUX Xa-
PaKTEPHUCTUK U3Y9IaeMbIX
CTPYKTYp B TOM UHUCJIE C
UCTIOJIb30BAaHUEM CTaH-
JAPTHBIX TAKETOB MPH-
KJIQ/THBIX ITPOTPAMM.;

Xoporo (6a30BbIi
YPOBEHB)

* + OCHOBHbIE MaTepHa-
JBI MUKPODJIEKTPOHHKH,
HPUHIUIBI pabOTHI MOJTY-
HPOBOTHUKOBBIX IMOIOB,

* + HaxomuTh OCHOBHBIC
3HAYEHUS ANEKTPODH3H-
YECKHX MapaMeTpoB Mo-
JTYTMPOBOTHUKOBBIX MaTe-

* (OCHOBHBIMH HaBBIKa-
MU U300paKEHUS TTOTY-
MPOBOTHUKOBBIX CTPYK-
TYp C HCIIOJIb30BAaHUEM
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OUMOJISIPHBIX U MOJIEBBIX
TPAaH3UCTOPOB, ONTOIEK-
TPOHHBIX IPUOOPOB U
BBIINIOJIHATH MaT€MaTHU4dC-
CKO€ MOJIETTMPOBAHNE
00BEKTOB U IPOLIECCOB
10 THUIOBBIM METOJIUKAM;

pHuaioB (KpeMHHs, TepMa-
HUs1, apCeHUA TaJUIHs).
DKCIEePUMEHTAIBHO
OTIPE/IeTISATE OCHOBHBIC
CTaTHYECKHE XapaKTePH-
CTHKH ¥ TIApaMETPHI pa3-
JUYHBIX CTPYKTYP H BBI-
IIOJIHATH MaTEMATHIECKOE
MOJICITUPOBAHHE O0BEK-
TOB H MIPOIIECCOB C HC-
MOJIb30BaHUEM CTaHJIAPT-
HBIX TIAKETOB TIPHUKJIAT-
HBIX TIPOTPamMM.;

30HHBIX YHEPTETHYCCKUX
JMarpaMm; HaBbIKaMu CO-
CTaBJICHUS DKBUBAJIEHT-
HBIX CXeM M3y4aeMbIX
CTPYKTYp; HaBbIKaMH pa-
OOTBI C TUTIOBBIMU CPEJI-
CTBaMHU M3MEPEHHH C 11e-
JIBIO KOMILICKCHOM OIICH-
KM OCHOBHBIX TTapaMeT-
POB U CTaTHYECKUX Xa-
PaKTEPUCTUK U3yIaeMBbIX
CTPYKTYpP B TOM YHCIIE C
HCIIOJIL30BAaHUEM CTaH-
JAPTHBIX TTAKETOB MPHU-
KJIQJIHBIX TIPOTPaMM.;

KU, IPUHIIAIIAX PAOOTHI
MOJTYTIPOBOJHUKOBBIX
JIMO/IOB, OUTIOJIIPHBIX U
MOJIEBBIX TPAH3UCTOPOB,
OITO3JICKTPOHHBIX MPH-
OOpOB U BBIMOJIHSET Ma-
TEMaTU4YeCKOE MOJICITUPO-
BaHUE 0OBEKTOB U MPO-
IIECCOB TI0 THIIOBBIM Me-
TOJIMKaM B COCTaBE KO-
MaH/IbI;

CKHX TapaMeTpOB TOJTy-
MIPOBOTHUKOBBIX MAaTEPH-
aJIoB (KpeMHHS, TepMa-
HUs1, apCeHUA TaJuIus).
DKCIEePUMEHTAIBHO
OTIpe/IeTIIET OCHOBHBIC
CTaTHYECKHE XapaKTEPH-
CTHKH U TIApaMETPHI pa3-
JUYHBIX CTPYKTYP H BBI-
MOJIHSIET MAaTEMATUIECKOE
MOJICITUPOBAHHE O0BEK-
TOB H MPOIIECCOB C HC-
MOJIb30BAaHUEM CTAaHJIAPT-
HBIX TTAKETOB TIPUKIIAT-
HBIX TIPOIPaMM B COCTaBe
KOMAaH/IBI. ;

VYnosnerBoputensH | ¢ * MmeeT npeacrasiie- * < lmeer npeacrasiie- * * OTaenbHBIMUA HABBI-
0 (IOpOroBHIi HUE O OCHOBHBIX MaTe€pu- | HHE O OCHOBHBIX 3Haye- KaMU U300pakeHus mo-
YPOBEHB) ajax MUKPODJICKTPOHU- HUSIX DJIEKTpoHu3nye- JIyIIPOBOJHHUKOBBIX

CTPYKTYp , HaBBIKAMU CO-
CTaBJICHUSI SKBUBAJICHT-
HBIX CXEM H3y4aeMbIX
CTPYKTYp; HaBbIKaMU pa-
0OTBI C TUTIOBBIMU Cpe/l-
CTBAMU U3MEPEHUN C Lie-
JIbI0 KOMIUIEKCHOM OLIeH-
K1 OCHOBHBIX MapaMeT-
POB U CTaTHYECKHUX Xa-
PaKTEpUCTUK H3y4aeMbIX
CTPYKTYp B TOM UHCJIE C
HCII0JIb30BAaHUEM CTaH-
JApTHBIX AKETOB MPH-
KJIQJIHBIX [IPOTpamMM B CO-
CTaBe KOMaH/Ibl;

IIOB :

3 TunoBble KOHTPOJILHBIC 3a1aHUS

Jis peanuzanuy BbIILIENEPEYUCICHHBIX 3a/1a4 00y4eHHs! UCIOJIb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3aJJaHUs WIM UHBIE MaTepHajbl, HEOOXOIUMBbIE /ISl OLEHKU 3HAHWM, yMEHU, HAaBBIKOB U (WJIM) OIBITA JIe-
ATEIbHOCTH, XapaKTEPU3YIOIIUX ATanbl (OpMHUPOBaHMS KOMIIETEHIMH B MpoOliecce OCBOEHHUs 00pa3oBa-
TEJBHON IIPOrPaMMBl, B CJIIELYIOIEM COCTABE.

3.1 3auér
— IlonynpoBOJHUKOBBIC MaTepHUAIbl MHUKPOIJICKTPOHUKH, IMOJYINPOBOAHHKOBBIC TUOIBI, OHITO-
JISIPHBIC | MTOJIEBBIC TPAH3UCTOPBI, ONTOJICKTPOHHBIEC TPHOOPEHI.

3.2 TeMbl HHAMBUAYAJIbHbBIX 32JAHUI
— VYcnoBHbie rpaduyeckre 0003HAYCHHS, BOJIBT-aMIIEPHBIC XapaKTEPUCTUKH W TapaMeTphl JTHO-

IJIOCKOCTHBIX, TOUYCYHBIX, UMITYJIbCHBIX, CTAOMIIMTPOHOB, BapUKAIIOB, CBETOIMO/IOB, (POTOINOIOB,

JAUOIOHBIX OIITPOHOB, TYHHCJIBHBIX JUOJ0B, TUOJ0B ]_HOTKI/I, FaHHa, MEPCKIIOYAOIINX, JIABUHHBIX.

3.3 Tembl OIPOCOB HA 3AHATHAX
— Kunaccudukanus nepexonos. Ctpykrypa p-n nepexona. [loHs-Tue HeWTpaabHOCTH Mepexona.

AHanu3 nepexozia B paBHOBECHOM COCTOSIHUMU. AHaJIU3 Iepexoja B HEpaBHOBECHOM cocTossHuU. CraThue-
CKH€ BOJIbT-AaMIIEpHbIE XapaKTEPUCTUKH HeaabHoro auoja. [lonstue odparHoro Toka nuona. Xapakre-
PUCTHUYECKHE CO-IIPOTUBJIEHUA AuoAa. CTaTUUEeCKHE BOJIBT-aMIIEPHBIE XapAaKTEPUCTUKU pPEabHbIX JHO-
J0B. Monymsitust conpoTuBieHus 0asbl. [lepexonHbie xapakTepucTUKH auona. bapsepHas éMKocTh (EM-
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KOCTh Tiepexoza) auona. Auddysuonnas émMxocts nepexona. OQHOCTOPOHHUE P-h mepexoasl. KOHTaKThI
METAJUI-NOIYIPOBOAHUK. OMHUECKHEe KOHTAKTHI. BhInmpsamiIsAtonie KOHTaKThlI.

3.4 Tembl 1a60paTOPHBIX PadoT
— MHccenenoBanust BONbT-aMIIEPHBIX XapaKTEPUCTHK MOIYIIPO-BOJAHUKOBBIX THOJIOB
— MHccnenoBanust BONbT-aMIIEPHBIX XapaKTEPUCTUK OUIONISIP-HBIX TPAH3UCTOPOB
— HccnenoBanus BOJIBT-aMIIEPHBIX XAPAKTEPUCTHUK MOJIEBBIX TPAH3UCTOPOB C P-I-MEPEXOAOM
— HccnenoBanus BObT-aMIIEpHBIX XapakTepucTuk MDP tpaH-3ucTOpOB
— MHccnenoBanust BONbT-aMIIEPHBIX XapaKTEPUCTUK AUOAHBIX OITPOHOB

3.5 Tembl KypCcOBBIX IPOEKTOB (padoT)
— KypcoBoii mpoekT He npeaycMOoTpeH

4 MeToanuecKkue MaTepHuaJlbl
s obecnieueHust mpouecca 0OydeHHs M pelIeHus 3ajady o0y4eHHUs! MCHOJIb3YIOTCS CIEAYIOIINe
MaTepHabl:
— METOJUYECKHE MaTepuabl, ONPEASISIONINE TPOLEAYPhl OLICHUBAHUS 3HAaHUM, YMEHUI, HaBbI-
KOB U (WJIM) ONBITA JESATENbHOCTH, XapaKTEPU3YIOIIUX 3TaIlbl (OP-MUPOBAHUS KOMIIETEHIIUN, COTJIACHO II.
12 paboueii mporpamMmsl.

4.1. OcHOoBHas1 JIMTEpaTypa

1. JleroctaeB H.C., Tposn IL.E., YerBepros K.B. Mukpoanekrponuka: YuebHoe mocodue. —
Tomck: Tomckuil TOCynapCTBEHHBIH YHHBEPCUTET CHUCTEM YIPaBICHHS W paanodneKkTponuku, 2011. —
411c. [DnekTponHBIH pecypce]. - http://www.ie.tusur.ru/docs/mel grif.zip

2. @usnyeckue OCHOBBI MHUKPODJCKTPOHHKH : YueOHoe mocoOue (Iasi aBTOMaTU3MpPOBAHHOM
texnonoruu oOydyenus) / H. C. Hecmenos, M. M. CnaBaukoBa, A. A. IllupokoB ; denepanbHOE areHT-
CTBO 10 00pa3oBaHUI0, TOMCKHIA TOCYapCTBEHHBI YHUBEPCUTET CHCTEM YIIPABJICHUS U PaJANO3IIECKTPO-
HUKH. - 2-€ u3., ucnp. u jot. - Tomck : TYCVYP, 2007. - 276 c. : un., Tadn. - (IlpuoputeTHBIC HAIMOHAIH-
Hble TIpoekThl. O0pazoBanue). - bubmamorp.: c. 276. - 520.38 p., 151.28 p (nanuuue B 6ubmmorexe TYCYP
- 187 2x3.)

4.2. lonoiHUTEILHAS JIUTEPaTypa
1. AsaeB H.A. OCHOBBI MUKPORJICKTPOHUKH: PEKOMEHIOBaHO MHUHHUCTEPCTBOM O0pa3OBaHUsA. —
M.: Paguo u cBsi3zb, 1991. — 287 c. (Hannuue B 6ubamoreke TYCVYP - 87 3k3.)

4.3. O6si3aTesibHbIE YUeOHO-MeTOAUYeCKHEe OCOOH s

1. Jleroctaes 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. HccnenoBaHue BOJbTAMIIEPHBIX XapaKTEPUCTUK MOTYIPOBOJHUKOBBIX JUOOB [ DJIEKTPOHHBIN
pecypc]: PykoBoactBo k naboparopHoii pabore / Konosanos B.®., llanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnextponHBI pecypce]. - http://tu.tusur.ru/upload/liblink/elect.rar

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

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

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

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. Hayuno-o0pa3oBarensHblii moptan TYCYP
2. Cair kadenpsr TY
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