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(TYCVYP)
YTBEPXIAIO
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PABOYAS ITPOTPAMMA YUYEBHOM JUCLIUITJIMHBI
DJIEKTPOHHMKA
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dopma oOyueHUs: OUHaASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: TV, Kadeapa TejieBujaeHus U ynpanpjieHUs

Kypc: 2

Cemectp: 3

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 36 36 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 88 88 4acoB
5 CamocTosiTenbHas paboTa 92 92 4acoB
6 Bcero (06e3 sx3amena) 180 180 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E

DK3aMeH: 3 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 37  or« 1 » 2 2017 1

JIUCT COTTTACOBAHUN
PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeJIbHOTO cTaHaapTa Boicuiero oopazoBanus (PI'OC BO) no HampaBiIeHUIO MOATOTOBKU (CHEIMAIbHO-
ctr) 11.03.01 Pagnorexnuka, yrBepxaeHHoro 06 mapta 2015 roma, paccMoTpeHa U yTBEpKIeHa Ha 3ace -
JTaHUU Kapenpsl «  » 20 ropa, npotokon Ne

Pazpabotunku:
npodeccop kad. TY B. A. [TlanumoB

3aBenyromuii odecrieunBaroien kag.
TY T. P.T'a3u3oB

Pabouas nporpamma corsnacoBana ¢ (pakynbTeToM, NpoQUINpPYyIOLIei U BhITycKatolen kadeapamu
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3aBeAyIOIHi BRITYCKAIOIICH Kad.

TY T. P.I'azuzosB
OKCIIepTHI:

noteHT kadeapa TY A. H. bynmakos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpernomgaBaHus AUCIUIUIMHBI SABJISCTCS U3YUYCHHE CTYICHTAMH MPUHIIUIIOB paboOTHI, Tapa-
METpPOB, BOJBT-aMIEPHBIX XapaKTEPUCTHK, FIMEMEHTHOW 0a3bl, MPUMEHSEMON B MHOTOKAaHAIbHBIX TeJe-
KOMMYHHMKAITMOHHBIX CHUCTEMaX, TEICBU3MOHHOM, paauopeneiiHoi, TponochepHoil, KOCMUYECKON U pa-
JAOJOKAlMOHHOW CBSI3U

1.2. 3agaun IMCHMIIINHBI

—  OCHOBHBIMHM 33JIJa4aMH JUCIUIUIMHBI SIBISIIOTCS: 1. M3ydyeHUe NMPUHIIUIIOB ACHCTBUS, XapaKTe-
PHUCTHUK, TTapaMETPOB U OCOOCHHOCTEH yCTPONCTBAa BaXXHEHIIMX IMOJYIPOBOJHUKOBBIX, JIEKTPOBAKYYM-
HBIX U OTNTOYJICKTPOHHBIX MPHOOPOB, UCIIOIL3YEMBIX B ayIMOBU3YAIILHOM TexHUKe. K MX duciy oTHOCST-
Csl TMOIBI, OUTIOJISIPHBIX U TOJIEBBIE TPAH3UCTOPHI, MPUOOPHI C OTpHUIATEIbHON U depeHInaIbHON TPo-
BOJIMMOCTBIO, OTITOAIEKTPOHHBIE U 3JIEKTPOBAKYYMHBIE TPUOOPHI, IIEMEHTHI MHTEIPAIbHBIX CXEM M OCHO-
BBl TEXHOJIOTMH MX TIPOMU3BOJICTBA; 2.M3yUYCHHE TJIABHBIX AJIEMEHTOB M(PPOBOH M aHAIIOTOBOH CXEMOTEX-
HUKHU ,BBIITOJIHEHHBIX HA OCHOBE TIOJTYMPOBOAHUKOBBIX, JJIEKTPOBAKYYMHBIX M ONTORJIEKTPOHHBIX MPHUOO-
POB.

2. Mecto mucuunimebl B ctpykrype OIIOII
Juctummuaa «Onexrponnka» (b1.6.18) orHocuTcs k 610Ky 1 (6a30Bast 9acTh).
[TpenmiecTBYIOUMMEI TUCIUILIMHAMY, (POPMHUPYIOIIMMH HavyallbHbIE 3HAHUS, SBISIOTCS CIEAYIO-
e JUCHUIIIMHBI: OCHOBEI TCOpUHn HeHefI, Pa[[I/IOTeXHI/ILIeCKI/Ie OeIIu U1 CUTrHAaJIbI, dusnka.
[Tocnenyromumu AuCUUIUIMHAMU ABIstOTCs: [{ndpoBbie ycTpolcTBa 1 MUKPOIPOIIECCOPHI.

3. TpeGoBaHus K pe3yJbTATAM OCBOECHUSI JUCIUINIMHBI

[Tponiecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOMINX KOMIIETCHIINH:

— TIK-1 crnocoOGHOCTBIO BHIMIOJHATh MAaTEMaTHYECKOE MOJACIUPOBAHUE OOBEKTOB M IMPOIIECCOB
M0 TUIIOBBIM METOAMKAM, B TOM YHCJI€ C HCIIOJIb30BAaHUEM CTAHIAPTHBIX MAKETOB MPHUKJIAIHBIX MPO-
rpamm;

B pesynbraTe n3ydeHus TUCIUILTAHBI CTYIEHT JOJKCH:

— 3Hath CTyIeHT JOJDKEH 3HaTh: YCTPONCTBO M MPHHIIMII ACWCTBHUA, YCIOBHBIE Tpaduyeckue
0003HaUCHUsI TPAH3UCTOPHBIX KIIOUEH, JIormdeckux snemeHToB «Wy», «JIW» Ha mucCKpeTHhIX W MHTE-
IpaJbHBIX KOMIIOHEHTAX. - YCTPOMCTBO U MPHUHIIUI JEHCTBUS, YCIOBHBIE rpaduueckiue 0003HAYCHHSI YCH -
JauTenel U npeodpas3oBaresiell aHAJIOTOBBIX 3JEKTPUYECKUX CUTHAJIOB Ha MOJIEBBIX U OUIOJSIPHBIX TpaH-
3UCTOpaXx, OMEPAIMOHHBIX YCUJIUTEISIX. MUKPOCXEMOTEXHUKY, IPUHIIUIIBI pa0OThl 0a30BBIX KaCKaJOB JIO-
TUYECKHX AJIEMEHTOB U(PPOBBIX CXEM U BBIMOIHATH UX MOJCIUPOBAHUE TIO TUIIOBBIM METOJIMKAM

— ymerb CTyAEHT JIOKEH yMEeTh: OOBSICHATH (hU3MUECKOe HA3HAYCHHE DJIEMEHTOB aHAJIOTOBBIX
U U(POBBIX CXEM U MX BIMSHUE HA MapaMeTphl 0a30BBIX KACKAIOB. - IPOBOJUTH AJIEKTPUUIECKUE pacue-
THI DJIEMEHTOB OTJIETHHBIX KaCKaJIOB C MCITOJIb30BAaHUEM CTAHAAPTHBIX MMAKETOB MPHUKIIATHBIX MPOTPaMM

— Baagerb CTYIEHT JIOJDKEH BIAJIETh: HABBIKAMHM U3MEPEHHUs XAPAKTEPUCTUK U MApaMETpPOB
M(POBBIX M aHAJOTOBBIX MHTETPATHHBIX CXEM W METOJaMH MaTEeMaTHYECKOTO MOJCITHPOBAHUS KOMIIO-
HEHTOB U CX€M; - HaBBIKAMU OOBEKTUBHOMN OLIEHKH BO3MOKHOCTEH (PYHKIIMOHATBEHOM SJIEKTPOHUKH.

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLHUILUINHBI COCTaBIsIET 6.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0IH -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
3 cemecTp
AymutopHsble 3aHATHS (BCETO) 88 88
Jlexknun 36 36
[IpakTrueckue 3aHATHS 36 36
JlaGoparopHble pabOTbI 16 16
CamocrosiTenpHas paboTa (Bcero) 92 92
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 16 16
[TpopaboTka IEeKIMOHHOTO MaTepralia 40 40
[ToaroroBka kK NpakTU4YECKUM 3aHATHSAM, CEMUHApam 36 36
Bcero (6e3 3x3amena) 180 180
[ToaroroBka u ciava sK3aMeHa 36 36
OO0mmas Tpy10eMKOCTh 4 216 216
3aueTHnie EanHAIIEI 6.0 6.0
5. Coneprxxanue I1MCUMILTHHBI
5.1. Pa3znenbl AMCHUILUIMHBI U BUbI 3AHATHI
Paznensl AMCHMIUIMHBL M BUJIBI 3aHATHI MPpUBECHBI B Tabuie 5. 1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA
<
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3 cemecTp
1 1. BBenenue B pU3UKy NOTYIPOBOJHU- 2 0 0 2 4 ITK-1
KOB.
2 dusnueckue Mpouecchl IPpU KOHTAKTe 4 20 0 22 46 |IIK-1
Pa3HOPOJHBIX MaTepHaIoB (p-n- MEPEXOL,
KOHTaKT METaJlI-NI0JyIIPOBOAHUK, TeTe-
pomniepexon).
3 duszuveckue npoIecchl B CTPYKType ¢ 4 4 4 10 22 |TIK-1
JBYMSI B3aMMO/ICHCTBYIOIIMMU TIEpeXo/ia-
MU U €€ CTaTHYECKHE XapaKTEPUCTUKH.
4 ®du3MYeCcKue MPoIECChl B CTPYKTYPE 4 8 4 14 30 |TIK-1
MeTalJI-IU3IEKTPUK-TIOTyTIPOBOJHUK U
e€ CTaTUYEeCKUE XapaKTEPUCTHKHU.
5 duznyeckre OCHOBBI YIIPABJICHUS TO- 1 0 0 4 5 ITK-1
KOM KaHaJja ¢ IOMOUIbIO YIIPaBJISIOIIETO
nepexosa.
6 POTORIEKTPUUECKHE SABJICHUS B IOy~ 1 0 0 4 5 ITK-1
MIPOBO/IHUKAX.
7 ®U3NYECKHE OCHOBBI JIEKTPOBAKYYyM- 2 0 0 4 6 ITK-1
HBIX TIPUOOPOB
8 Kimaccudukarus JIOrHuecKux dJeMeH- 2 0 0 4 6 IK-1
ToB. OCHOBHBIE XapaKTEPUCTUKH U TIapa-
METPBHI JIOTUYECKUX DJIEMEHTOB.
9 Cxema JIOTHYECKOro OTpHUILIAHUS HA OH- 2 4 0 6 12 |1IK-1
MOJIIPHBIX TPAH3UCTOPAX.
10 DnemMeHThI TpaH3UCTOPHO-TPAH3U- 3 0 4 8 15 |1IK-1
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cropnoit oruku (TTJI).
11 Cxema JIOrHuecKoro OTpUILIAaHUSI HA T10- 3 0 4 8 15 |IIK-1
JIEBBIX TPAH3UCTOPAX.
12 Jlornueckue 3J1eMEHThI TMHAMHAYECKO- 3 0 0 4 7 ITK-1
IO TUIA.
13 3anomMuHaOMIKE JTOrMYECKHUE FIEMEH- 3 0 0 1 4 IK-1
THI
14 OcHOBBI GYHKITMOHATBHOM JIEKTPO- 2 0 0 1 3 ITK-1
HuKH. [lepcrieKTUBbI pa3BUTHS MUKPO-
ANIEKTPOHUKH, HAHODJIEKTPOHHUKA.
Hroro 3a cemectp 36 36 16 92 180
Hroro 36 36 16 92 180
5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JeKIMAM)
ConeprkaHue pa3ienaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 - ConeprkaHue pa3ieoB AUCIUIUIMH (T10 JICKITUSIM)
g v o
= 2 E
2 5 =
Copeprkanue pa3aesioB JUCHUILIUHBI IO =] > o
Haszeanus pasznenos ep pasi e 5 = =5
JIEKIIAAM 8 § 2
X 8 =
a B>
= S
3 cemecTp
1 1. BBenenue B pu3MKy 3oHHast Mojienb TBepAbIX Ten. Kimaccudu- 2 IIK-1
TTOJTYTTPOBOTHUKOB. KaIwsi TBEPJIBIX TeJ (METAJIIBI, MTOTYIPO-
BOAHMKH, AUAIEKTpUKH). Kpucrammuye-
CKas perieTka moaynpoBoaHUKoB. Co0-
CTBEHHBIN NOTYNPOBOJAHUK. DHEPIreTUYe-
cKkas (30HHas) JUarpaMma COOCTBEHHOTO
MOJIYITPOBOJHUKA. DJIEKTPOHBI U ABIPKHU.
[IpumecHbIe TOTynPOBOAHUKH. JJOHOPBI
u akuenTopsl. [IpoBoguMocTu n- u p-
TUMa. 30HHBIC JUATPAMMBI, YPOBHU JJOHO-
poB u akuentopoB. KomnencupoBaHHbie
TTOJTYTTPOBOTHUKH.
Hroro
2 ®u3nyYecKue MpoIeCcChl TPU Knaccudukanus nepexonos. CTpykTypa IIK-1
KOHTAKTE Pa3HOPOAHBIX MaTepuajoB |p-n nepexoja. [loHaTre HEUTPaTbHOCTH
(p-n- mepexo/1, KOHTaKT MeTalll- nepexozia. AHaJIU3 repexoja B paBHOBEC-
MOJIYIIPOBOAHUK, T€TEPOTIEPEXO). HOM COCTOSIHUU. AHaJu3 Mepexoyia B He-
paBHOBECHOM COCTOSTHUH. CTaTu4ecKue
BOJIbTAMIIEPHBIE XaPAKTEPUCTUKH HJIC-
anbHOro nuona. [lousrue oGpatHoro Toka
nuoia. XapakTepUCTUYECKHUE COMTPOTUB-
neHus nuona. CtaTuyeckue BOJIbTaMIIep-
HBIE XapaKTEPUCTUKH PEATbHBIX TUOJIOB.
Monynsauus conpotuBneHus 6assl. [lepe-
XOJHBIE XapaKTepUCTUKH nuoaa. bapbep-
Hast EMKOCTh (EMKOCTB IIEpEX0/ia) I1O0/a.
Huddy3nonnas Eémkocts nepexona. O-
HOCTOPOHHUE p-n nepexoabl. KoHTakTh
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MCTAJUI-IIOJTYITPOBOJHUK. Omuueckue
KOHTAKTHI. BI:IHpSIMHS[IOHH/Ie KOHTAKTHI.

Htoro

3 dusnveckue npoueccsl B CTPYKType
C ABYMs B3aUMOJCHUCTBYIOIIUMHU
TepPEXOJaMt U €€ CTaTUYECKHUE
XapaKTEPUCTUKHU.

duznyeckue NpUHIUIBI paboThI OUIIO-
JISIPHBIX TPAH3UCTOPOB. DKBUBAJICHTHBIE
CXEMBbI OUMOJISIPHBIX TPAH3UCTOPOB. Dop-
Mysbl Momna-26epca. MneanusupoBan-
HbI€ CTaTHUECKHE U JUHAMUYECKHE Mapa-
METPBI OUIOJIIPHBIX TPAaH3UCTOPOB. Cxe-
MBI BKJIFOUEHHS. 3aBUCUMOCTb IapameT-
POB OHIIOJISIPHBIX TPAH3UCTOPOB OT TEM-
neparypsl u pexkuma. CoctaBHble OUIIO-
JISIPHBIE TPAH3UCTOPBI.

HUroro

[IK-1

4 ®dusnueckue MpoLecchl B CTPYKType
MeETaJlJI- TIIEKTPUK-TIOTyTIPOBOJHUK
U €€ CTaTUUECKHE XapaKTePUCTUKH.

M/II-TpaH3ucTopsl ¢ U30JIMPOBAHHBIM
3aTBOPOM, BCTPOCHHBIM M HHyLIUPOBAH-
HbIM KaHanamu. [IpuHiun paboTsl,
OCHOBHBIE MapameTpbl. CTaTndyeckue
BOJIbTAMIIEPHBIE XaPAKTEPUCTUKH JIIS
Ka)KI0T0 THUIIA MOJIEBBIX TPAH3UCTOPOB.
OKBHUBAJIECHTHBIE CXEMBI MOJIEBBIX TPAH3HU-
CTOPOB

HUroro

IK-1

5 ®dusndecKkue OCHOBBI YIIPaBICHUS
TOKOM KaHaJjla ¢ IOMOIIbIO
YIPaBIIAIOUIETO EPEXOAA.

[ToneBble TPaH3UCTOPHI € YIIPABIISIIOIINM
p-n nepexonom. [punuun padoTsl,
OCHOBHbIE apameTpbl. CTaTnyeckue
BOJIbT-aMIIEPHbIE XapaKTEPUCTUKU TSI
KaKJ0T0 THIIA MOJIEBBIX TPAH3UCTOPOB.
OKBHUBAJICHTHBIE CXEMBbI MOJIEBBIX TPAH3U-
CTOpOB.

HUroro

IIK-1

6 OOTOANEKTPUUECKUE SBJICHUS B
TIOJTYIIPOBOHHUKAX.

OnTo3/eKTPOHHBIE PUOOPHI: CBETOU3ITY-
Yaromniue JU0/bl, GOTOTUObI, ONITOMAPHI
JTMOJTHBIE, TPAH3UCTOPHBIE, TEPUCTOPHBIE.
[TpunHtmn paboTsl, OCHOBHBIE MTapaMeT-
pbl. CTaTuecKkue BOJIbTaMIIEPHBIE XapakK-
TEPUCTUKH

HUroro

IK-1

7 ®U3NYECKUE OCHOBEI
AIEKTPOBAKYYMHBIX TTPHOOPOB

OCHOBBI YMHCCHOHHOM AJIEKTPOHUKH.
Bunsl sMuccun: TepMOIIEKTPOHHAS, BTO-
pUYHAS AIEKTPOHHAS, AIEKTPOCTATHYEC-
ckas, porosnexkrporHas. [TpuHIMT 2M1eK-
TPOCTATUYECKOTO YIIPABIECHUS TUIOTHO-
CTBIO AJIEKTPOHHOTO ITOTOKA B AJIEKTPOH-
HBIX JIaMIiax. BakyymHbIe AHOMABI, TPUO-
IIb1, TETPOJIBL, IeHTO bl Kitaccudukanmus,
napaMeTpbl, CTATUYECKHUE BOJIbTAMIIEP-
HBIE XapaKTEPUCTUKHU. DICKTPOHHO-TTyde-
BbIE TPYOKU. DICKTPOHHBIC U KBAHTOBHIE
npubopsr CBY.

IIK-1

CornacoeaHa Ha noptane N2 16990




Utoro

8 Kimaccudukarus JJormaeckux Jlornueckue cxemnl «M», «AJIN», «HE», TIK-1
31eMeHTOB. OCHOBHBIE MPUHIMIBI GYHKIHOHUpOBaHUS. OCHOB-
XapaKTEPUCTUKU U TapaMeTphbl HbIE€ XapaKTEPUCTUKH U NTapaMETPhI JIOTU-
JIOTUYECKHUX 3JIEMEHTOB. YECKHUX 3JIEMEHTOB.

Hroro
9 Cxema noruueckoro orputanus Ha |lIpuHIMNIMaNbHAs cXeMa HAChIIIEHHOTO [IK-1
OUIONSIPHBIX TPAH3UCTOPAX. kitoya. CtaTHuecKkue pexXuMbl HaChIICH-

Horo kitoya. [lepexoansle npoueccs B

HACBILIEHHOM KJIIOY€ ITPU OTKPHIBAHUU

Tpan3ucTtopa. [lepexoqusle nporeccsl B

HACBILLIEHHOM KJII04€ IIPU 3aKpbIBAHUU

TpaH3ucTopa. MeTozpl U CXEMHBIE pellie-

HUS TTO3BOJISIIOIINE YMEHBIITUTE BPEMS

IIEPEXOAHOTO MPOLIECCA B HACHIILIEHHOM

KITI04e

Hroro 2
10 DnemeHThI TPaH3UCTOPHO- bazosbie anementsl TTJI. DnemeHTh IK-1
Tpan3uctopHoi soruku (TTJI). SMUTTEpPHO-CBA3aHHOM Joruku (DCJI).

HoctounctBa u Hegoctatku ICJI. bazo-

BbIe AnieMeHThl DCJL

Hroro 3
11 Cxema nornuyeckoro orpuianus Ha | luBeptop Ha n-kaHanbHbix M/III-Tpan- 3 [IK-1
IOJIEBBIX TPAH3UCTOPAX. 3uctopax. IHBepTop Ha KOMILIEMEHTAp-

HbIx M/III-Tpan3ucropax. ba3oBsie g0ru-

YECKHE 3JIEMEHThI Ha MOJIEBbIX TPaH3U-

CTOpax.

Hroro 3
12 Jlornueckue 371eMEHTEI Jlornyeckue 3neMeHThl JUHAMUYECKOIO 3 TIK-1
JVHAMHUYECKOrO TUIIA. tuna Ha M/III-Tpansucropax.

Hroro 3
13 3anomuHaOmKeE JOrHYECKHUe Tpurrepbsl Ha GUIOISPHBIX U TOJEBBIX 3 [IK-1
JJIEMEHTBI TpaH3uCTOpax, (IAII-MAMSATh.

Uroro
14 OcHOBBI (DYHKIIMOHATBHOM OcHOBBI (hYHKIIMOHATIBHON 3JIEKTPOHUKH. 2 IK-1
3NEeKTPOHUKH. [lepcriekTuBbI [lepcnieKTUBBI pa3BUTHS MUKPORIIEKTPO-
pa3BUTHSA MUKPO3JIEKTPOHUKH, HUKH, HAHORJIEKTPOHUKA.
HAHOXJIEKTPOHUKA.

p Hroro 2

Hroro 3a cemectp 36

5.3. Pa3nenbl AUCHUILUIMHBI U MEKIMCIUIITIMHAPHBIE CBSA3H ¢ 00ecneYnBalOIMMHM (TPeIbIyIIHMH)

U o0ecneynBaeMbIMU (MOCJIeAYIOUMIUMH) JUCHUTIIMHAMUA

Paznensl qucHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00€CTEUMBAIOIIMMHU (MIPEABIAYIIUMU) U
o0ecrieyrBaeMbIMH (TTOCIIEAYIOIIMMHI) TUCIUIIMHAMU NIpe/ICTaBlIeHb! B Tabmuie 5.3.
Tabmura 5.3 - Pazaens! AUCIUTUTMHBL M MEXKIUCIUILIMHAPHBIE CBSI3H

HaunmenoBanue

Ne paznenoB qaHHOW MUCHIUIUTAHEIL, 1711 KOTOPBIX HEOOXOIUMO H3yUEHUE
0o0ecIIeunBaroIINX U 00ECIEYNBAEMBIX JUCIIUITINH

JUCITUITIINH

4 5 6 7 8 9 |10

11

12

13

14
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[IpeamecTByrOmMME TUCITUATITUHBI

1 OcHOBBI TeOpUU

. + + + + +
enei

2 Pagmorexanyueckue
ey U CUTHAJIBI

3 ®dusuka + + + + +

[Tocnenyromue TUCIUIIITUHBL

1 Hudpossie
YCTPOWCTBA U MUKPO- + +

IIPOLECCOPBI

5.4. CooTBeTCTBHE KOMIIETEHIUI, GopMUPYEeMBbIX NPU U3YyYEeHNH TUCHUIINHDBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MpeICTaBJICHO B Tabymiie 5.4
Ta6muia 5.4 — CooTBeTCTBHE KOMIIETCHIIMN U BUJOB 3aHATUH, (POPMHUPYEMBIX TPU W3YYEHHH TUCIUILIH -
HBbI

Bunwl 3austuit

®opMBbl KOHTPOJIS

Kommierenmu
Jlexun

+ | IlpakTuyeckue 3aHATHS
+ | JlaGopaTtopHbie pabOThI
+ | CamocrosTenbHas padora

[K-1 + OTtuer 10 MHAMBUAYAIBHO-
My 3aaaHuto, OTYer 1o Ja-

6oparopHoii pabote, Orpoc
Ha 3aHATUAX, OTYET 1o

IIPAKTUYECKOMY 3aHSATHUIO

6. UnTepakTBHBIE MeTOABI U GOPMBbI OPraHU3aLMU 00yYeHUs
He npenycmorpeno PYII

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.
Tabmuua 7. 1 — HaumeHnoBanue 1a0opaTopHbIX padoT

A ¥ =
= 2 E
3 = =
& 2 5
HasBanus paznenos HaumenoBanwue nmabopatopHbIX padoT zF &5
S 2 <
> S =
a o g
= S
3 cemectp

3 ®usnueckue npoueccsl B cTpykrype | MccnenoBanus BoabT-aMIEPHBIX Xapak- 4 I1K-1

C IBYMsI B3aUMOJICHCTBYIOLIUMU TEPUCTUK OUIOJIIPHBIX TPAH3UCTOPOB

IIEPEXOIAMHU U €€ CTaTUYECKUE Hroro 4

XapaKTEPUCTUKH.

4 ®duznyeckue Npolecchl B CTPyKType | MccnenoBaHus BOIbT-aMIEPHBIX Xapak- 4 IK-1

METaJLI-IUAJIEKTPUK-TIOIyIPOBOAHUK | TepucTUK MDP Tpan3nucropos
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U e€ cTaTHYeCKHe XapaKTepucTuku. | Mroro 4
10 DneMeHThI TPaH3UCTOPHO- Uccnenosanue anemento TTJI 4 [IK-1
tpan3uctopHoi Joruku (TTJI). Vroro 4
11 Cxema norudeckoro oTpuiianus Ha | MicciaenoBanne 10ruyecKuX 3J€MEHTOB 4 ITK-1
IIOJIEBBIX TPAH3UCTOPAX. Ha KM/II crpykType
Uroro 4
Uroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHue IpaKTUYECKUX 3aHATUHN (CEMHUHApOB) MpuBeeHO B Tabiuie 8.1.
Tabmuua 8. 1 — HanmeHoBaHUe MPaKTUYSCKUX 3aHATHI (CEMUHAPOB)
v\ L=
= 2 =
S | i
HanmeHnoBaHME NPAKTHYECKUX 3aHATUN = )
Ha3zBanwus pa3ziesnos z 7 =
(cemuHapoOB) 4 s 2
= o, =
a o 2
= S}
3 cemecTp
2 ®u3nyYecKue MpoIecChl TPU Pacdet BeTM4YMHBI KOHTAaKTHOW Pa3HOCTH 4 IK-1
KOHTAKT€ Pa3HOPOJHBIX MAaTEPHANIOB | MOTEHIHAIOB (1u(d)y3nOHHOTO MOTEHITH-
(p-n- mepexo/, KOHTaKT MeTaJll- aja) Ipyu U3MEHEHUHU KOHIEHTPALUU TpHU-
MIOJIyTIPOBOJHUK, TETEPONEPEXON). MECH B OIHOU U3 obyiacTelt mepexona.
Pacuer mmpuHbI nepexona B 3aBUCUMO- 4
CTH OT MOAYJISI U TIOJIAPHOCTHU MPHUIIOKEH-
HOTO HampsOKEHUS.
Pacuet TemioBbIX TOKOB M TOKOB TEPMO- 4
TeHepaIy B epexoaax u3 MoxymnpoBOI-
HUKOBBIX MAaTE€PHAJIOB C Pa3IMYHOM II1-
PUHOIA 3alpeleHHO 30HbI OT TeMIIepa-
TYpBI
Pacuyer BonbT-aMIIepHBIX XapaKTEPUCTHK 4
UcaJIN3UPOBAHHBIX NTEPEXOJIOB IIPH pa3-
JTUYHOMN TeMIepaType.
Pacuet 6aprepHoii u nudpy3rnoHHON eM- 4
KOCTEH mepexona.
Hroro 20
3 ®uznyeckue npouecchl B CTpykType | PacueT napameTpoB OUIONISPHBIX TPaH3U- 4 [K-1
C IBYMsI B3aUMOJICHCTBYIOLTUMU CTOPOB
MepPEeX0aMHU U €€ CTaTHUECKHe Vroro 4
XapaKTEPUCTUKH.
4 ®dusnueckue MpoLecchl B CTpYKType | PacueT mapameTpoB MOJIEBBIX TPAH3UCTO- 4 IK-1
MeTaJI-IUAIEKTPUK-TIONYTIPOBOJHUK | POB
U €€ CTATUYECCKUE XapAKTCPUCTUKH.
CC CTATIHICCKUC XapakTephe Pacdet 351eMEHTOB JIOTHYECKUX CXEM Ha 4
TMOJIEBBIX TPAH3UCTOPAX
Hroro
9 Cxema IoTHYecKoro OTpullaHus Ha | PacdeT 2J1eMeHTOB CXeM JIOTHYECKOTO OT- 4 ITK-1

OUITOJISIPHBIX TPAH3UCTOPAX.

PHILIaHUS Ha OUITOJIIPHBIX TPAH3UCTOPAX
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Utoro

Hroro 3a cemectp

36

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B

tabmure 9.1.
Tabmua 9.1 - Buasl caMoCTOSATENHHOM PaObO0ThI, TPYIOEMKOCTh B (POPMHUPYEMBIE KOMITETSHIIUH
3 =
S i
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X g8 =
Y Qo 2
~ S
3 cemecTtp
1 1. Beenenue B pusuky | [IpopaboTka JEKIIMOHHOTO 2 |IIK-1 Ornpoc Ha 3aHATUAX
MIOJIyIIPOBOJTHUKOB. Marepuaa
Hroro
2 ®usnueckue npoueccel | [logroroBka k npaktuye- 4 |IIK-1 Omnpoc Ha 3aHsaTHAX, OT-
MPU KOHTAKTE CKHM 3aHSTHSAM, CEMHHA- YeT MO MPaKTUYECKOMY 3a-
Pa3HOPOJHBIX MAaTEPHUATIOB | paM HATHUIO
(p-n- mepexoj1, KOHTAKT [ToaroroBka K mpakTUie- 4
MCTAILI-HOIYIPOBOMRHIK, | ¢pepni 3apsiTrsIM, ceMUHA-
TeTePONEPEXO).
eTepOoIepexon) pam
[ToaroroBka Kk mpakTuue- 4
CKHMM 3aHATHSAM, CEMHHA-
pam
[ToaroroBka Kk npaxkTuye- 4
CKHM 3aHSTUSAM, CEMHHA-
pam
[ToaroroBka k mpakTuue- 4
CKHM 3aHSTUSAM, CEMHHA-
pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Hroro 22
3 ®usnueckue npoiecchl | [loaroroBka k nmpaxkTuye- 4 TIK-1 Onpoc Ha 3anaTusax, Ot-
B CTPYKTYpE C IBYMSs CKHM 3aHATUSAM, CEMHHA- 4eT 1o 1abopaTopHOil pa-
B3aUMO/ICHCTBYIOIIUMHU pam 6ote, OTYeT 1Mo MpaKTUde-
nepexoaaMu 1 eé KOMY 3aHSITH
CPEXOA ce [TpopaboTka JIEKITMOHHOTO 2 CKOMY 3 fo
CTaTHYECKHE
Marepuaa
XapaKTePUCTUKH.
OdopmieHre OTYETOB IO 4
JabopaTOpHBIM paboTam
Hroro 10
4 ®duznueckue npoueccol |[loaroroBka k mpaxkTuye- 4 TIK-1 OTyer Mo UHANBUYAIIb-
B CTPYKTYpE METalI- CKHM 3aHSATHSAM, CEMHUHA- HOMY 3ajaauio, OTYeT 1Mo
JIUDIIEKTPHUK- pam naboparopHoii pabote, OT-
TIOJIYIPOBOJIHUK U €€ 4eT 110 MPaKTUIECKOMY 3a-
OTYIPOBOA ce [ToaroroBka Kk mpaxkTuye- 4 eT 1o fpa cckoMy 3a
CTaTUYECKHE HATHUIO

CKHUM 3aHATUAM, CEMUHA-
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XapaKTEPUCTUKH. pam
[IpopaboTka JIEKIIMOHHOTO 2
MaTepuana
OdopmiteHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro 14
5 ®u3nueckue OCHOBBI [TpopaboTka JIEKIIMOHHOTO TIK-1 OT4eT 1Mo UHANBUYAITb-
yIpaBeHHs] TOKOM KaHalla | Marepuasa HOMY 33JIaHHIO
C TIOMOIIBIO Hroro 4
YIPaBJISIONIETO MePexXoa.
6 doTorneKTpUUEeCKUe [IpopaboTka JIEKIIMOHHOTO 4 |IIK-1 Ormpoc Ha 3aHATHAX
SBJICHUS B MaTepuana
MOJIYITPOBOJTHUKAX. Hroro
7 ®U3n4ECKUE OCHOBBI [IpopaboTka TeKIHOHHOTO [K-1 Ornpoc Ha 3aHATUAX
AJIEKTPOBAKYYMHBIX Marepuaia
npubopoB Hroro
8 Kimaccudukanus [TpopaboTka JIEKIIMOHHOTO [IK-1 Onpoc Ha 3aHATUAX
JIOTUYECKUX AJIEMEHTOB. | Marepuaia
OcHOBHbIE Hroro 4
XapaKTePUCTUKHU U
napaMeTphbl JOrHYeCKUX
JJIEMEHTOB.
9 CxeMa J1OTHYECKOr0 [ToaroroBka k mpakTuue- 4 TIK-1 OTyer Mo MHANBUYAIIb-
OTpHUIIaHMS HA CKHM 3aHSATHSAM, CEMHUHA- HOMY 3ajaHuio, OTYeT 1Mo
OUITONSIPHBIX pam MPaKTUYECKOMY 3aHSITHIO
TPaH3UCTOPAX.
paHsncropa [TpopaboTka JIEKITMOHHOTO 2
MaTepuana
Hroro
10 DnemMeHTHI [IpopaboTka JIEKIIMOHHOTO IK-1 Ompoc Ha 3ausTusax, OT-
TPaH3UCTOPHO- MaTepuana 4eT 110 JJabopaTopHoil pa-
T%%I}?I/ICTOPHOI/I JOTHKA | 3 hopmieHre OTIETOB TI0 4 oote
( )- nabopaTopHbIM paboTam
Hroro
11 Cxema Jioruaeckoro [TpopaboTka JIEKIIMOHHOTO 4 |TIK-1 OT4eT Mo UHANBUYAITb-
OTpUIIaHM Ha MOJIEBBIX | Marepuasa HOMY 3a7aHuio, OTYeT 1o
TpaH3UCTOpPaAX. OQOpPMIICHIE OTHETOB 11O 4 nabopaTopHoii paboTte
J1abopaToOpHBIM paboTam
Hroro
12 Jlornueckue 3nemeHTs! | [IpopaboTka JIEKIHOHHOTO 4 |IIK-1 Omnpoc Ha 3aHATHAX
JTUHAMHAYECKOTO THIIA. Matepuaia
HUtoro 4
13 3anomMmuHaromnme [TpopaboTka JIEKITMOHHOTO TIK-1 OTtyer 1o MHAUBUAYATb-
JIOTUYECKHE DJIEMEHTBI Marepuaia HOMY 3a/IaHHIO0
Utoro 1
14 OcHoBBI [TpopaboTka JIEKITMOHHOTO | IIK-1 Ormpoc Ha 3aHATHAX

CornacoeaHa Ha noptane N2 16990

11




(hyHKIIMOHATBEHOM Marepuaa

SJIEKTPOHUKH. Hroro 1

[TepcrieKTHBBI pa3BUTHUS

MUKPOAJIEKTPOHHUKH,

HAHOXJICKTPOHUKA.

Hroro 3a cemectp 92
IloaroroBka u cgada >K3a- 36 DOK3aMeH
Me€Ha

Hroro 128

10. KypcoBasi paGoTa (IpoexT)

He npenycmotpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OllEHKH YCIIeBA€eMOCTH CTYA€HTOB

11.1. banibHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcuManbHbIH MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bceero 3a
6amn Ha 1-yto KT ¢ | ©Gamnn 3a mepuon
NEITENbHOCTH mexnay 2KT u Ha CeMecCTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
Ormpoc Ha 3aHATUAX 5 5 10
OTyer o MHIUBUAYATb- 5 5 5 15
HOMY 33/1aHHIO
OTuet no nmabopaTopHOii 10 10 10 30
pabote
OT4er 1o NpakTU4ECKOMY 5 5 5 15
3aHATHIO
Wroro makcumym 3a nepu- 20 25 25 70
on
DK3aMeH 30
Hapacraromum ntorom 20 45 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OILIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeACTaBiIeH B Tabmue 11.2.
Tabmuma 11. 2 — [TepecueT 6aJIJIOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH
Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka
> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MmakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT 2

11.3. Ilepecyetr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBICH B TaOyuLe

11.3.

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

Ouenka (I'OC)

YUUTBIBACT

Htorosas cymma 0aos,

YCIEIIHO CaHHBIN

9K3aMCH

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

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

3a4TEHO)

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

12.1. OcHoBHas1 JIMTEpaTypa
1. VYdyebHoe nmocobue «MukpodnekrpoHukay : s nanpasnenns noarotosku 210100.62 «Dmek-
TPOHUKA M HAHO3JIEKTpoHUKay. [Ipodunb: «IIpombiienHas snekrponuka» / Jlerocraes H. C. - 2013.
172 c. [DnexTponnbiii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/4280, nara obparie-
Hus: 13.03.2017.

12.2. lonosiHuTEIbHAS JIUTEpaTypa

1. 1. TyceB B.I'. Dnektponuka: YueOHoe nocodue ajisi By30B. — 2-€¢ U3, epepad. u aom. — M.:
Bricmias mikomna, 1991. — 622 c. (nanuuune B 6ubnuoreke TYCVYP - 73 3k3.)

2. Crenanenko W.I1. OCHOBBI TeOpUHU TPAH3UCTOPOB U TPAH3UCTOPHBIX CXEM: HAYYHOE U3AHUE.
— 4-e m3n., nepepad. u pom. — M.: Dueprus, 1977. — 671 c. (81) (nanuuue B 6ubauoreke TYCVYP - 81
9K3.)

3. 4. XKepebuos U.I1. OcHOBBI 31EKTPOHUKHU. — 5-€ U3A., nepepad. u gon. — JI.: DHeproaroMus-
nat, 1990. — 352 c. (53) (nanuuue B 6ubmmorexke TYCVYP - 53 3k3.)

4. 5. ABaeB H.A. OCHOBBI MUKPO3JIEKTPOHUKHU: PEKOMEHI0BAaHO MUHHUCTEPCTBOM 00pa30BaHusl.
— M.: Paguo u cBs3b, 1991. — 287 c. (87) (manuuue B Oubmotexke TYCYP - 87 3k3.)

5. 9. MuxoBuy B.M. DnektpoHuka. YueOHoe mocoOue ans By3oB. — Tomck: M3maTenbcTBO
Tomckoro yausepcureta, 2006. — 358 c. (114) (nanuuue B 6udbanorexke TYCVYP - 114 3k3.)

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4€OHO-METOANYECKHE MOCOOUSs

1. 2. UccrnenoBaHue BOJBTAMIIEPHBIX XapAaKTEPUCTUK OMIONSAPHBIX TPAH3UCTOPOB [DIIEKTPOH-
HBI pecypc]: PykoBomacTBo k saboparopnoit padore / Konosanos B.®D., llamumos B.A. — Tomck: TVY -
CVYP, 2012. — 11 c. [DnekTpoHHBbIi pecype, noctyn http://tu.tusur.ru/upload/liblink/elect.rar cBoGoaHBII
[DnexTpoHHBIHM pecypc]. -

2. 3. HccnenoBaHue BOJBT-AMIIEPHBIX XapaKTEPUCTHK ITOJIEBBIX TPAH3UCTOPOB [DJIEKTPOHHBIN
pecypc]: PykoBoacTBo k mabopatopHoit pabore / Konoanos B.®., IlanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnexTtpoHHBId pecypc, noctym http://tu.tusur.ru/upload/liblink/elect.rar cBoOOIHBII].
[DnexTpoHHBIN pecypc]. -

3. 5. HccnenoBanue 6a30BOro sjeMeHTa TpaH3UCTOpHO-TpaH3ucTopHoil joruku (TTJI) [Dnek-
TPOHHBIN pecypc]: PykoBoacTso k nadboparopHoii padote / Konosanos B.®. — Tomck: TYCVYP, 2012. — 26
. [DnexTpoHHBIN pecype, AocTym http://tu.tusur.ru/upload/liblink/elect.rar cBoGOaHBIN]. [DIEKTPOHHBIN
pecypc]. -

4. 6. HccnenoBanue JIOTHUECKOIO 3JIEMEHTAa HA KOMIUIEMEHTApHBIX IOJIEBBIX TPAH3UCTOpPaX C
uHayuupoBaHHeIM kaHaioM (KM/II) [Onexkrponnslit pecypc]: PykoBoacTBo k s1abopaTopHbiM paboTtam /
Konosanos B.®. - Tomck: TVYCYP, 2012. — 26 c. [DOneKkTpoHHBIH pecypc, IOCTyI
http://tu.tusur.ru/upload/liblink/elect.rar cBoboaHbII]. [DnekTpoHHBIHN pecypc]. -

5. 7. DnektpoHuKa [DNEKTPOHHBIH pecypc]: YdueOHoe mocodue mo MpoBeIeHUI0 MPAKTHUECKUX
3anatuil / KownoBaoB B.®. — Tomck: TYCVYP, 2012. — 9 c. [DnekTpoHHBI pecype, I0CTyI
http://tu.tusur.ru/upload/liblink/elect.rar cBoGoaHBII]. [DEKTPOHHBIN pecypc]. -

6. 8. Jleroctaes H.C., YerBepros K.B. Mukpocxemorexnuka: PykoBoACTBO K OpraHuzauuu
camocrosaTenbHON paboThl. — Tomck: ToMckHii rocyaapcTBEHHBIH YHUBEPCUTET CUCTEM YIPABJIECHUS U pa-
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muodnekTpoHuky, 2012, — 46 c. Pexxum pocrtyma: http://www.ie.tusur.ru/docs/Ins/mst.zip [DneKTpoHHBIH
pecypc]. -
12.3.2 YuyeOHO-MeTOAMYecKHe TOCOOHS 1JIsl JIML € OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS

Y4eOHO-MeTOqMUECKHe MaTeprabl sl CaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromuxcs
U3 4YMCa WUHBAJIUAOB NPEJOCTaBIAIOTCA B (opMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCHIPUATHS HHPOPMALIUH.

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JList M1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 anmnapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

12.4. Pecypcsol cetn UHTEpHET

12.4. Ba3bl 1aHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBI  Tpedyemoe
NMporpaMMHoe odecrneyeHue

1. 1. Caiir kadenpst TV http://tu.tusur.ru

2. 2. Pecypcw kadenp 19, DCAY

3. 3. Hayuno-o6pa3zoBarensHbiii moptasn TYCVYP http://edu.tusur.ru/

13. MaTepuajibHO-TEXHHYECKOE O0ecredeHue TN CHUNINHbI
13.1. O01mue TpedoBaHNSA K MATEPHAJIbHO-TEXHUYECKOMY 00eCreYeHUI0 TN CHUTITTHHbBI

13.1.1. MaTepuaibHO-TEXHMYECKOE O0ecrieyeHue 1Jis1 JIEKIIMOHHbIX 3aHATHH
Jnst mpoBenieHns 3aHATUI JICKIIMOHHOTO THIIA, TPYMITOBBIX M MHANBUYAJbHBIX KOHCYJbTAIUH, T€-
KYILEr0 KOHTPOJISL U MMPOMEXKYTOUHOM aTTECTAllMU UCIIOJIb3yeTCsl yueOHask ayIuTopusi, C KOJIMYECTBOM IIO-
canmouHbiXx MecT He MeHee 100, o0opymoBaHHas TOCKOM M CTaHIApTHOM yueOHoM Mebenbro. merorcest Ha-
TJIAHBIC HOCOGI/I}I B BUJIC Hpe3€HTaHHﬁ 110 JICKIITMOHHBIM pa3ﬂenaM AUCIIUITJINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOe 0O0ecnedeHne I NPAKTHYCCKUX 3aHATHI
st mpoBeieHHs TPaKTUIECKUX (CEMUHAPCKUX) 3aHATHIN MUCIIOJIb3YeTCs ydeOHast ayquTOpHs, pac-
nonioxkeHHast mo aapecy 634034, Tomckas obnacts, r. Tomck, Bepmmnauna ynuna, 1. 47, 2stax, aya. 218 .
CocraB obopynoBanus: YueOHas mebenp; Jlocka MarHUTHO-MapKepHast.

13.1.3. MaTepuajibHO-TeXHHYECKOe oOecrneueHue /1Jis1 J1a00paTopHbIX padoT
st mpoBeneHust 1a00paTOPHBIX 3aHSATHI HCMONB3YeTCs yU4eOHO-MCCIIeIOBATENbCKAs J1abopaTo-
pus, pacriosioxkeHHas 1o aapecy 634034, Tomckast o6macts, . Tomck, Bepmmanna ynuna, a. 47, 2 stax,
ayn. 218. CocraB obopynoBanusi: YueOHass MeOelb;1ab0paTopHbIe MAKETHl CO CMEHHBIMHU JIMIIEBBIMU T1a-
HEJISIMU B KOJIMYECTBE O IIT. JULIEBLIX IMaHeael 1 8miT.

13.1.4. MaTrepuaibHO-TEXHHYECKOE 00ecrieyeHue 1JIsl CAMOCTOSATEIbHOI padoThl
s camocTosATebHONM paboThl MCIONb3yeTCsl yueOHasi ayauTopHs (KOMIBIOTEpHBIN Kiacc), pac-
noJiokeHHast o aapecy 634034, r. Tomck, yn. Bepmmanna, 47, 2 stax, aya. 218. CoctaB 000pynoBaHus:
yuebHast Mebenb; 1a0opaTopHbIE MAKEThl, METOJUUYECKUE YKa3aHUS

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIHHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OcBoenne nucuuruinHbl unamMu ¢ OB3 ocyiecTBisieTcs: ¢ UCONb30BAHUEM CPEICTB 00yueHUs
00I11ero ¥ CHenHuaIbHOrO Ha3HAUCHMS.

[Tpu oOy4eHUH CTYAEHTOB € HAPYLWIEHUSIMHU CJIyXa IPeIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BalOIIEH amnmapaTypbl, MYIbTUMEAMUHBIX CPEIACTB M JIPYTUX TEXHHUUYECKUX CPEACTB NpHeMa/Tiepenayunt
yueOHOM MHpOopMaIMK B TOCTYIHBIX (pOopMax JUIsi CTYAEHTOB C HapyIIEHUSMHU ClyXa, MOOUIILHON cHCTe-
MBI 00y4eHHS ISl CTYJCHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHOW CUCTEMbI. YueOHas ayJiu-
TOpUsl, B KOTOPOH 00ydaroTCs CTYAEHTHI C HapyIIEHUEM Ciyxa, 000py/lI0BaHa KOMITbIOTEPHONW TE€XHUKOM,
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ayIMOTEXHUKOW, BUACOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIMHON CUCTEMOM.

[Ipu 0OydeHUH CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU TIPEIYCMOTPEHO MCIIOIL30BAaHUE B JICKITU-
OHHBIX M yYEOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTPA YIAJICHHBIX O0BEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha DKpaHe) MPH MOMOIIN BUICOYBEIUYUTENCH IJIs1 yIAJICHHOTO TTPOCMOTPa.

[Tpu 0O0y4eHHUU CTYICHTOB ¢ HAPYUIEHUSAMH ONOPHO-ABUraTeIbHOI0 ANNAPATA UCIOIB3YIOTCS
aJbTepHATUBHBIE YCTPOWCTBA BBOJA MH(OpPMAIMKM U JIPYrUe TEXHUYECKHUE CPEICTBA IMpHUEMa/Tiepeaadn
yaeOHOM MH(pOpMAIUU B JOCTYIMHBIX (opMax AJisi CTYICHTOB C HAPYHICHUSIMH OMOPHO-IBUTATEIHHOTO
arnmapara, MOOMJIBHOM CUCTeMBbI 0OYUEHUS JIJIS JIFO/ICH ¢ MHBAJTUIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMSA K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEH1allun
@DOHJ| OLIECHOYHBIX CPEJCTB U TUIIOBbIE KOHTPOJbHBIC 3aJJaHUsI, UCTIOIb3yeMbIe i OLIEHKH chop-
MHUPOBAaHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 32 JUCUUILIMHON KOMIETEHIIMN MPU MPOBEACHUU TEKYIIEH,
IPOMEKYTOYHON aTTeCTallMy MO JUCHUILIMHE MPUBEACH B MIPUIIOKEHUH K paboueil mporpamme.

14.2 TpedoBanusi K (pOHIY OLEHOUYHBIX CPEACTB JJIsl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

3/10pOBBSI

Jns CTYIeHTOB C MHBAIMIHOCTBIO TIPETYCMOTPEHBI IOTIOJTHUTEIbHBIE OIEHOUYHBIE CPE/ICTBA, Iepe-
YeHb KOTOPbIX yKa3aH B TaOJMIIE.

Tabauua 14 — JlonoJHUTEIbHbIE CPEACTBA OIIEHUBAHUS /IJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

Kareropuu ctyneHToB

Bupl TONOTHUTENBHBIX OIICHOUHBIX
CpE/CTB

@opMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YCHUS

C HapymeHusiMu
ciyxa

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C HapymieHusiMu
3peHus

Co0ecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C HapymeHusiMu
OIOPHO-
JIBUTATEILHOTO
ammapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOIbHBIC PAOOTHI, MMCEMEHHBIC
CaMOCTOSITeNIbHbIE paObOThI, BOIPOCHI K
3aueTy

[IpeuMy11eCTBEHHO AUCTAaHIIUOHHBIMU
METOIAMHU

C orpanuueHusIMHU 1O
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMHM, UCXOJISI U3 COCTOSIHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3 MeTtoauyeckue peKOMEHAAUMHU M0 OLEHOYHBIM CPeICTBAM JIJIfl JIMI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbSA

Hns crynenToB ¢ OB3 npenycmaTpuBaeTcst 1ocTymHas (popma MpeaoCcTaBICHHs 3aJaHA OIICHOY -
HBIX CPE/CTB, a UMEHHO:

- B reyaTHou (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIYX;

- MpPeIOCTaBJICHUE 3aJJaHus C UCIIOF30BAaHUEM CYPIOTIEPEBOIA.

CryneHTaM ¢ MHBAITHJIHOCTHIO YBEIIMYMBAETCS BPEMsI HA IMOATOTOBKY OTBETOB HA KOHTPOJIbHBIC
BOMPOCHL. J[J1s1 TaKUX CTYAEHTOB MpelycMaTpUBaeTcs AOCTyMHas ¢popMma MpeaoCTaBIeHUs OTBETOB Ha 3a-

JaHHsA, a UMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha6op OTBCTOB Ha KOMIIBIOTCPE;
- Ha60p OTBCTOB C UCIIOJIb30BAHUEM YCIIYI' aCCUCTCHTA,
- IMpEACTABICHHUE OTBETOB YCTHO.
Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB 06yquI/IH WHBAJIMAOB IO JUCHUINIMHC IMPEAYCMATPHUBACT
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npegocTaBieHue nHGopmamu B popMax, alanTUPOBAHHBIX K OTPAaHMUYCHHUSM UX 30POBbSI U BOCTIPUSTHS
nHpopmaIuu:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEoOXOmMMOCTH /17151 00YJAIOIIUXCS ¢ MHBATUAHOCTBIO MPOIEIypa OIICHUBAHUS PE3YJIbTaTOB
00y4eHHUST MOXKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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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 31arh CTYyIEHT JOJIKEH 3HATh:
YCTPOMCTBO Y IIPUHIMUII ACHUCTBUSA, YCIIOB-
HbIe TpaduuecKue 0003HAYCHHS TPAH3U-
CTOPHBIX KIIFOUEH, JIOTHUYECKUX JIEMEHTOB
«», «JIN» Ha TUCKPETHBIX U UHTE-
IpaJIbHBIX KOMIIOHEHTaX. - YCTPONUCTBO U
MIPUHITUTT JCHCTBUSA, YCIIOBHBIE Tpaduye-
CKHe 0003HAUCHUS YCHIIUTENCH U peoo-
paszoBaTelieil aHaJIOTOBBIX JIEKTPUUECKUX
CUTHAJIOB Ha TMOJIEBBIX U OUIOISIPHBIX
TPaH3UCTOPaX, ONMEPALMOHHBIX YCUIIUTE-
JISIX. MUKPOCXEMOTEXHUKY, TPUHITUIIBI pa-
00TBI 0a30BBLIX KACKAIOB JIOTHUECKUX DJe-
MEHTOB IU(POBBIX CXEM U BBITIOIHITH UX
MOJICJIUPOBAHUE 10 TUIIOBBIM METOJIMKAM;
Homxen ymers CTyACHT JOJIKEH YMETh:
00BSACHATHh PU3NUECKOE HAZHAUCHUE DTS-
MEHTOB aHAJIOTOBBIX U ITU(PPOBBIX CXEM U
WX BIMSIHUE Ha TIapaMeTphbl 0a30BBIX KacKa-
JIOB. - IPOBOJIUTH AJIEKTPUUECKUE PACUETHI
3JIEMEHTOB OTJIEIBHBIX KaCKaJ0B C UCITOJIb-
30BaHMEM CTAH/JIAPTHBIX MMAKETOB MPUKIIAI-
HBIX TIPOTPaMM;

Homxen Branets CTyACHT JOJKEH BIia-
JIeTh: HaBbIKAMU U3MEPEHUS XapaKTepH-
CTHK ¥ MTapaMETPOB IUPPOBBIX U aHAJIOTO-
BBIX HHTETPAJIbHBIX CXEM M METOJIaMH Ma-
TEMaTUYECKOTO MOJCIIUPOBAHUS KOMIIO-
HEHTOB M CXEM; - HaBBIKAMU 00OBEKTUBHOM
OLIEHKH BO3MOXKHOCTEH (PYHKIIMOHAIBHOM
AIIEKTPOHUKH. ;

OO01e xapakTepUCTUKU TMOKa3aTeled U KpUTEpHEB

NIPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ume XapakTepUCTUKH MTOKa3aTeNe U KpUTEPHEB OLICHUBAHMS KOMITETEHIIHI TI0 3Tarnam

OLICHMBAHUS KOMIIETCHIIUM Ha BcCeX ATarax

Ilokazarenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanerts

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

O6nagaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUS
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsiemM

Kontponupyet pabdoty,
IIPOBOJIUT OIICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoporto (6a30BbIH

3HaeT (aKThl, MPUHIIMIIGI,

O0nagaeT quana3’oHoOM

BCpCT OTBCTCTBCHHOCTD 3a
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YPOBEHb)

IIPOIIECCHI, OOIIHE MOHS-
THUS B TIpeJIeNiaX u3ydae-
MOH o0Jy1acTH

NPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul pEeIICHUs
OIpeIeNIEHHBIX MTPOOJIEM B
00JIaCTH UCCIIEIOBAHUS

3aBepIleHHE 3a]1a4 B HC-
CcJieIOBaHUU, IpUcTocad-

JIMBAET CBOE TIOBEJICHUE K
00CTOSITEILCTBAM B pellie-
HUU TIpoOIeM

Y II0BIETBOPUTEIIb-
HO (TTOPOTOBBIN
YPOBEHD)

Oo6iagaer 6a30BBIMHU 00-
IAMU 3HAHUSMU

OO0mamaeT OCHOBHBIMH
YMEHHUAMH, TPEOYECMBIMHU
JJIA BBIITIOJTHCHUA HpOCTbIX
3a1a4

PaboTaer npu npsimom Ha-
OJroeHNN

Tabmuna 3 — Drarmbl

2 Peasn3anus KOMIETEeHIM I

2.1 Komnerennus IIK-1
[TK-1: ciocoGHOCTHIO BBIMOJIHATh MAaTEMATHYECKOS MOJCIUPOBAHHE OOBEKTOB M IMPOIECCOB 10
TUIIOBBIM METOAMKAM, B TOM YHCJIE C HCITOJIh30BAHUEM CTAHIAPTHBIX ITAKETOB MPHUKIIAJIHBIX IPOTrPAMM.
Jiist hopMHPOBAHUS KOMITETEHIIMHA HEOOXOIUMO OCYIIECTBUTH Psijl ATAoOB. DTarbl HOpMUPOBAHUS
KOMIICTEHI[UH, TIPUMECHSIEMBIE /IS 9TOr0 BHIBI 3aHATHH M HCIIOJIb3yeMbI€ CPEICTBA OLICHUBAHHS IIPE-
CTaBJIEHBI B TaOIHIIE 3.
OPMHPOBAHHS KOMIIETCHIIMK U MCIIOJIb3yEMbBIE CPEICTBA OLICHUBAHUS

CocTtasn

3HaTh

YMmeTb

Biaanets

ConepxaHue 31a-
OB

* YCTpOWUCTBO Y IPUHIIUIIT
JIEHCTBHS, YCIOBHBIE I'Pa-
(buueckue 0003HAYCHUS
1OJIyTIPOBOJHUKOBBIX JHO-
JI0B, OUTOJISIPHBIX U TOJIe-
BBIX TPAH3UCTOPOB, OIITO-
ANIEKTPOHHBIX TPUOOPOB,
TPaH3UCTOPHBIX KIIIOYEH,
JIOTUYECKUX 3JIEMEHTOB
«W», «1JIN» Ha nuckper-
HBIX U UHTErPAJIbHBIX
KOMIIOHEHTAX,JIEMEHTOB
NaMSATH U BBIIOJIHATH UX
MaTeMaTU4eCKOe MOAEIIN-
pOBaHUE IO TUIIOBBIM Me-
TOJIMKAM

* [IpoBoauTh 3mMEKTpHYE-
CKHE PAaCYEThI JIEMEHTOB
OTJIENIbHBIX KaCKaJ0B C UC-
I10JIb30BaHUEM CTaHJAPT-
HBIX TAKETOB MPHUKIIATHBIX
IIPOrpaMM.

» HaBbikamu u3mepeHust
XapaKTEePHUCTUK U Mapa-
METPOB TOJTYITPOBOTHH-
KOBBIX M OIITORJIEKTPOH-
HBIX PUOOPOB,ITU(DPOBBIX
Y aHAJIOTOBBIX MHTETPAITb-
HBIX CXEM M UX KOMITOHEH-
TOB TP THITIOBBIM METO]TH-
Kam.

Bunwl 3agstuin

* [IpakTuueckue 3aHs-
TUS;

» JlabGopaTtopHsie pabo-
THBI;

e Jleknum;

* CamocrosTenbHas pa-
ooTa;

* IlpakTuueckue 3aHs-
THS;

» JlabGopaTtopHbie pabo-
THI,

o Jlexnmuy;

» CamocTosiTenbHas pa-
oora;

» JlabGopaTtopHsbie pabo-
THBI,

* CamocTodrenbHas pa-
0oTa;

Hcnonb3yembie
CpeJlICTBA OLICHUBA-
HUs

* Oruer no 1aboparop-
HO¥ pabore;

* Otuer N0 UHIAUBUIY-
aIbHOMY 3a/1aHUIO;

* Omnpoc Ha 3aHATHUSX;
* Oryer 1o npakTuye-

CKOMY 3aHSTHIO;
* DK3aMeH;

* OrtueTt no nabopatop-
HO¥ paboTe;

e OTueT N0 UHJIUBUITY-
aJIbHOMY 33JIaHUIO;

* Ormnpoc Ha 3aHATHSIX;
* Ortuer no nmpaxkTHye-

CKOMY 3aHSITHIO;
* DK3aMeH;

* Oruer no aboparop-
HOM pabore;

* Otuer N0 UHJIUBUIY-
aIbHOMY 3a/1aHUIO;

* Oryer 10 npakTUyie-
CKOMY 3aHSTHIO;

e DK3aMeH;

q)OpMYJ'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINHU IpUBCJCHA B Ta-
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omune 4.

Tabmua 4 — [Tokazareau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax

CocTtasn

3HaTh

VYMeTh

Bnanets

O1nununo
(BBICOKHMI YPOBEHB)

* [PUHLHUIGI ACUCTBUS,
XapaKTEepPUCTUKH, Mapa-
METpPBI 1 0COOCHHOCTH
YCTPOMCTBA BaXKHEUIIIUX
MOJIYITPOBOJHUKOBBIX,
AIIEKTPOBAKYYMHBIX U
ONTORJIEKTPOHHBIX MPHU-
O0pOB, TJIaBHbBIE dJIEMEH-
TBI IU(PPOBON U aHAIOTO-
BOIl CXeMOTEXHUKH ,BbI-
MOJIHEHHBIE HA OCHOBE
AIIEKTPOBAKYYMHBIX U
ONTOJIEKTPOHHBIX MPHU-
O0pOB,yCTPOICTBO U
MIPUHLINI AEHCTBHUS,
yCIIOBHBIE Ipaduueckue
0003HauYeHUs TPaH3U-
CTOPHBIX KJIIOU€il, JTOTH-
YECKHUX dJIEMEHTOB «I»,
«MJIN» Ha TUCKPETHBIX
Y UHTErPaJIbHBIX KOMIIO-
HEHTaX, JIEMEHTOB Ta-
MSTH.;

* + OOBsCHATH (husHYe-
CKO€ Ha3HA4YEeHHUE JIICMEH-
TOB aHAJIOTOBBIX U LU(-
POBBIX CXEM U MX BIIHSA-
HHE Ha MapaMeTpsl 6a3o-
BBIX KaCKaJIOB, IIPOBO-
JIUTD DIIEKTPUIECKHE pac-
YeTHI 3JIEMEHTOB OTAEIb-
HBIX KaCKaJI0B C HCIIOJIb-
30BaHUEM THITOBBIX Me-
TOJIMK. ;

* « HaBbikamu uzmepe-
HHS XapaKTePUCTHUK U Ia-
pamMeTpoB HUPPOBBIX U
AHAJIOTOBBIX HHTETPAIb-
HBIX CXEM M UX KOMIIO-
HEHTOB B TOM YHUCIIE C HC-
N0JIb30BaHUEM CTaHJIAPT-
HBIX ITAKETOB MPHUKJIA/I-
HBIX ITPOTPaMM.;

Xoporto (6a30BbIH

* MPUHIIUIBI ACHCTBUSA,

* * OOBICHATH U3HUC-

* « HaBbikamu uzmepe-

YPOBEHB) OCHOBHBIC XapaKTCPUCTH- | CKOC HA3HAYCHHUC OCHOB- | HMs OCHOBHBIX XapaKTe-
KH, [TapaMeTpsbl U 0CO- HBIX JIEMEHTOB aHAJIOTO- | PUCTUK U ITapaMeTPOB
OEHHOCTH YCTpOICcTBa BBIX M HU(PPOBBIX CXeM U | IHU(POBBIX U aHATOTOBBIX
BAKHEUIIUX MMOIYIPO- UX BIMSIHUE HAa MapaMeT- | MHTETPaJbHBIX CXEM U UX
BOJTHHKOBBIX, JIEKTPOBA- | pbl 0a30BBIX KACKaJI0B, KOMITOHEHTOB B TOM YHC-
KYYMHBIX U OIITORJIEK- MIPOBOJUTH JIEKTpUYE- JIe C UCTOJIb30BAHUEM
TPOHHBIX TPUOOPOB, CKHE PAcUEThl OCHOBHBIX | CTaHAAPTHBIX ITAKETOB
TJIaBHBIE JIEMEHTHI HU(- | AIEMEHTOB OTAEIbHBIX MPUKJIAAHBIX IPOrPAMM.;
POBOM U aHAJIOTOBOM CXe- | KacKaJOB C UCIOJIb30Ba-
MOTEXHHUKH ,BBINOIHEH- | HHEM THUIIOBBIX METOMK.;
HbIE HA OCHOBE DJIEKTPO-
BAKYYMHBIX U ONTOJIEK-
TPOHHBIX
PUOOPOB,yCTPOMCTBO U
MPUHLIUN ACHCTBUS,
YCJIOBHBIC TpauiecKue
0003HaYeHUs TPAH3U-
CTOPHBIX KJIFOYEH, OCHOB-
HBIX JIOTHYECKUX DJIEMEH-
ToB «W», «JIN» Ha quc-
KPETHBIX U UHTETrpailb-
HBIX KOMIIOHEHTAaX, JJIe-
MEHTOB IAMSTH. ;
VYnoBneTBOpUTENbH | * UMETH MPEACTABICHUE | * * UMETb IIpe/ICTaBIIe- * ¢ B COCTaBE KOMaH/IbI
0 (IIOpOTOBBIH O MPUHLUNAX ASUCTBUS, | HHE O (pU3MYecCKOM Ha- HaBbIKaMH U3MEPEHUs
YPOBEHD)
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OCHOBHBIX XapaKTepH-
CTUKaX, MapaMeTpax u
0COOEHHOCTAX YCTPOM-
CTBa BaKHEUILINX TMOTY-
MIPOBOJHUKOBBIX, HJIEK-
TPOBAaKYyMHBIX U OITO-
AIIEKTPOHHBIX MPHUOOPOB,
TJIaBHBIE 3JIEMEHTHI (-
POBOM M aHAJIOTOBOM CXe-
MOTEXHUKH ,BBITIOJTHEH-
HbIE Ha OCHOBE 3JIEKTPO-

3HAYEHUU OCHOBHBIX 3JIe-
MEHTOB aHAJIOTOBBIX U
U(GPOBBIX CXEM U UX
BJIMSIHME Ha IapaMeTphbl
0a30BbIX KacKaJlOB, MPO-
BOJIUTh B COCTaBE KO-
MaH/Ibl 3JIEKTPUYECKHE
pacueThl OCHOBHBIX 3JI€-
MEHTOB OTJIEIbHBIX Kac-
KaJI0B C UCIIOJIb30BaHUEM
TUIOBBIX METO/IHUK.;

OCHOBHBIX XapaKTepu-
CTHK M TTapaMeTpoB up-
POBBIX U aHAJIOTOBBIX WH-
TETPaAIbHBIX CXEM U UX
KOMITOHEHTOB B TOM YHC-
JI€ C UCTIOJIb30BAHUEM
CTaHAAPTHBIX MTAKETOB
NPUKJIAHBIX IPOTPaAMM.;

BaKyyMHBIX U O TORJICK-
TPOHHBIX
puOOPOB,yCTPOHCTBO U
NPUHIUIN JeHCTBYS,
yCIIOBHBIE TpadudyecKue
0003HAYeHUs TPaH3U-
CTOPHBIX KJIFOYEH, OCHOB-
HBIX JIOTHYECKUX 3JIEMEH-
ToB «W», «MJIN» Ha auc-
KPETHBIX Y HHTETPaJIb-
HBIX KOMITOHEHTaX, TIOHSI-
THS O BJIEMEHTaX namsi-
TH.;

3 TunoBble KOHTPOJILHBIC 3a1aHUS
Jns peanuzanuu BhIIENEPEUUCIECHHBIX 3a/1a4 00y4eHHs! UCIOJIb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3aJ]aHKs UM UHBIE MaTepHalibl, HEOOXOIUMBIE JJISl OLIEHKU 3HAHWM, yMEHUI, HAaBBIKOB U (WJIM) OTIBITA JIe-
ATEIbHOCTH, XapaKTEPU3YIOIIUX ATanbl (pOpMHUpPOBaHMS KOMIETEHIIMH B Mpoliecce OCBOEHHUS 00pa3oBa-
TENBHON IIPOrPaMMBl, B CIIELYIOIIEM COCTABE.

3.1 TeMbl HHAMBUAYAJIbHBIX 3aJAHU I
— TlomynpoBOMHUKOBBIE TUOJBI; OUITOJISIPHBIE U TIOJIEBBIE TPaH3UCTOPHI. KiTtoun Ha OUITONISPHBIX

U NOJICBBIX TPAH3UCTOPAX.

3.2 Tembl OIPOCOB HA 3aHATHSAX

— 3oHHasg Mozenb TBepAbIX Tel. Kiaccudukanus TBepabix Tea (MeTalbl, MOTYIPOBOJHUKH, TU-
anekTpukn). Kpucramimueckas pemierka noiaynpoBoAHUKOB. COOCTBEHHBIN MOIYyNPOBOJHUK. DHEPreTH -
gyeckasi (30HHAs) JuarpaMma COOCTBEHHOTO TOJYIIPOBOJHUKA. DJIEKTPOHBI U JObIpKU. [IpuMecHbIe Tomy-
IpOBOAHUKU. JIOHOPBI U akuentopsl. [IpoBoguMocTH n- v p-Tuna. 30HHbIE JUArpaMMbl, YpOBHU JJOHOPOB
U aknentopoB. KoMneHcupoBaHHbIE MOTYITPOBOTHUKH.

— Knaccudukanus nepexonos. Ctpykrypa p-n nepexozaa. IloHsaTHe HEHTpaiabHOCTH INepexoa.
AHanu3 nepexozia B paBHOBECHOM COCTOSIHMU. AHaJIN3 IIepexo/ia B HEPAaBHOBECHOM cocTosiHMH. CraTude-
CKHUE BOJbTAMIIEpHBIE XapaKTEPUCTUKU UaeaabHoro auona. [lonsrue oOparHoro Toka auona. XapakTepH-
CTHYECKUE CONMpPOTHBICHHUA auoAa. CTaTWdecKhe BOJBTAMIIEPHBIC XapAaKTEPUCTHKH PEATbHBIX IHOJOB.
Monynsiuus conpotuBienus 6a3sl. IlepexoaHble XapakTepucTHKU aAuoja. bapeepHas EMKOCTh (EMKOCTb
nepexona) auona. Juddysnonnas émxocts nepexona. OgHOCTOpOHHHE p-n mepexoabl. KoHTakTel me-
TaJJI-0JIyIPOBOAHUK. OMUYECKHE KOHTAKThI. BRITPSAMIIAIONINE KOHTAKTHI.

— @usnueckue MPUHIUNBI PabOThl OUIOISAPHBIX TPAH3UCTOPOB. DKBUBAJICHTHBIE CXEMbI OHIIO-
JSIPHBIX TpaH3ucTopoB. Popmynsl Mormta-236epca. Meanu3upoBaHHble CTaTUYECKHE M TUHAMUYECKHUE
napamMeTpbl OUIOJSPHBIX TPaH3UCTOPOB. CXeMbl BKIIOUEHHS. 3aBHCHMOCTH MapaMeTpoOB OUMONISAPHBIX
TPAaH3UCTOPOB OT TEMITEPATYphI U pexkuma. CocTaBHbIE OUIONISIPHBIE TPAH3UCTOPHI.

— OnTo31eKTpOHHBIE MPUOOPHI: CBETOM3IYYAIOLIHE AUOIbI, (HPOTOIMOIBI, ONTONAPbI AMOJIHBIE,
TPaH3UCTOPHBIE, TEPUCTOPHBIE. [IpuHIMT pabOTH, OCHOBHBIE MapaMeTpbl. CTaTHYeCKHe BOJBTAMIIEPHbIE
XapaKTepUCTUKU
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— OCHOBBI YMUCCHOHHOM 3JEKTPOHUKHU. BUIBI 3MUCCUU: TEPMOIJIEKTPOHHAS, BTOPUYHAS 3JICK-
TPOHHAs, ANEKTPOCcTaTHYeCKasi, (HOTOAIEKTpOHHAsL. [[pUHIHMIT 3TIEKTPOCTATHUECKOTO YIIPABJICHUS IJIOTHO-
CTBIO DJIEKTPOHHOT'O MOTOKA B 3JIEKTPOHHBIX Jammnax. BakyymHble AMOIbI, TPUOMBI, TETPOIbI, MEHTOMABI.
Knaccudukamusi, mapaMmerpbl, CTATUYECKHUE BOJBTAMIICPHBIC XapaKTEPUCTHKHU. IJIEKTPOHHO-ITYYCBHIC
TpyOKH. DIIEKTPOHHBIE M KBaHTOBBIC MprbOopsl CBY.

— Jlormueckue cxemsl «Wy, «JIN», «HE», npuanuuns! ¢pyHkunonupoBanus. OCHOBHBIE Xapak-
TEPUCTUKH U MMapaMeTPhl JOTHYECKUX JIEMEHTOB.

— bazoseie anementsl TTJI. Dnementsl smuttepHo-cBsizanHon joruku (DCJI). JloctomHcTBa M
Henocratku JCJI. bazossle anementsr CJIL.

— Jlornueckue snemeHThl TuHamMuueckoro tuna Ha M/III-Tpan3ucTopax.

— OcHOBBI ()YHKIIMOHATBHON 3JEKTPOHUKHU. [IepCrieKTUBEI pa3BUTHS MUKPOIJICKTPOHUKH, HAHO-
AJIEKTPOHHUKA.

3.3 DKk3aMeHAUMOHHbIE BONPOCHI
— —Jlornyeckue snementsl «», «1JIN», «HE» Ha moneBbIX M OUITONSAPHBIX TPAH3UCTOPAX, dJIe-
menTtax TTJI u KMII. Jlornyeckue 31eMeHTbl AUHAMUYECKOTO TUIA. 3alIOMUHAIOLIUE JIOTUUECKHUE dJie-
MEHTbI.Pa3HOBUIHOCTH MOJIYIIPOBOAHUKOBBIX H0A0B. CXeMbl BKIKOYEHHUS, TApaMETPbl U XapaKTEPUCTH -
KU OMITOJISIPHBIX U MOJIEBBIX TPAH3UCTOPOB.ONTOAIEKTPOHHBIE TPHOOPHI. DIEMEHTHI TaMSITH.

3.4 Bonipochl /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CeMUHApPaM

— Pacuer BeIMYMHBI KOHTAKTHOM Pa3HOCTH MOTEHUIUAIOB (I (Py3MOHHOTO NOTEHIINANA) TIPU U3-
MEHEHUHU KOHIIEHTPALlMU MPUMECH B OJTHOM U3 obJacTell nmepexona.

— Pacder mmpuHbI nepexosia B 3aBUCUMOCTH OT MOJYJISI ¥ TIOJSIPHOCTH MPUIIOKEHHOTO HarpsiKe -
HUSL.

— Pacder TenioBbIX TOKOB U TOKOB TEPMOTEHEPALIUU B MEPEX0JaxX U3 MOIYIPOBOJIHUKOBBIX MaTe-
pHAJIOB C PA3IMYHON IIMPUHON 3alPENICHHON 30HBI OT TEMIIEPATYPbI

— Pacder BoabT-aMIEpHBIX XapaKTEPUCTUK WICATU3UPOBAHHBIX NIEPEXOAOB MPU PA3IMUYHON TEM-
neparype.

— Pacuer 6aprepHoii u 1udHy3MoHHOH eMKOoCcTel Tiepexoaa.

— Pacuer napameTpoB OUTIOISIPHBIX TPAH3UCTOPOB

— Pacyer mapameTpoB MoJIeBBIX TPAH3UCTOPOB

— Pacyer aneMeHTOB cxeM JIOTMYECKOro OTpUIlaHusl Ha OUTIONSPHBIX TPAH3UCTOpaX

— Pacder n1eMEHTOB JTOTMYECKUX CXEM Ha MOJIEBBIX TPAH3UCTOpaX

3.5 Tembl 1a00paTOPHBIX padoT
— MHccnenoBanust BONbT-aMIIEPHBIX XapaKTEPUCTUK OUMOSIPHBIX TPAH3UCTOPOB
— HccnenoBanus BOJIbT-aMIEpHBIX xapakrepuctuk MDP tpan3uctopon
— Hccnenosanue snementoB TTJI
— Hccnenosanue norndeckux 3eMeHToB Ha KMJIII ctpykrype

4 Metoanyeckue MaTepHAaJIbI
s obecneueHust mpouecca oOydeHHs M pelleHus 3ajady o0y4eHHUsl UCHOJIb3YIOTCS CIEAYIOIINe
MaTepHuabl:
— METOIUYECKHUE MaTepualbl, ONpeeNioNne MpoLelypbl OLIEHUBAaHNUS 3HAaHUM, YMEHHH, HaBbI-
KOB U (WMJTH) OTIBITA JIEATEIFHOCTH, XapaKTePU3YIONIUX dTaIbl (POp-MUPOBaHUS KOMIETEHITUH, COTJIACHO TI.
12 paGoueii mporpamMmsl.

4.1. OcHoBHasl JIUTEpPATypa
1. VYuebnoe nmocobue «MukpoanekTponukay : [y Hanpasienus nmoarorosku 210100.62 «Onek-
TPOHUKA M HaHOANIEKTpoHUKa». [Ipoduns: «IIpomeimnennas snekrponuka» / Jleroctaes H. C. - 2013.
172 c. [DnekrponHnslit pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/4280, cBOOOHBIH.

4.2. JlonosHuTEIbHAS JIUTEpPaTypa
1. 1. T'yces B.I'. DOnektponnka: YueOHoe mocoOue i By30B. — 2-€ U3/., epepad. u gom. — M.:
Bricmas mkomna, 1991. — 622 c. (manmuue B oubimotexe TYCYP - 73 3k3.)
2. Crenanenko M.II. OCHOBBI TEOpUHU TPAH3UCTOPOB U TPAH3UCTOPHBIX CXEM: HAYYHOE U3/IaHUE.
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— 4-e u3n., mepepad. u mon. — M.: Dueprus, 1977. — 671 c. (81) (manuuue B 6mbmmorexke TYCVYP - 81
9K3.)

3. 4. XKepebuoB U.I1. OcHOBBI 31EKTPOHUKHU. — 5-€ U31., nepepad. u gon. — JI.: DHeproaroMus-
nat, 1990. — 352 c. (53) (manmuuue B 6ubmuoreke TYCVYP - 53 3k3.)

4. 5. ABaeB H.A. OCHOBBI MUKPO3JIEKTPOHUKHU: PEKOMEHIOBAaHO MHUHHUCTEPCTBOM 00pa30BaHUsl.
— M.: Paguo u cBs3b, 1991. — 287 c. (87) (manuuue B 6ubmotexke TYCYP - 87 3k3.)

5. 9. NnxoBuu B.M. Dnextponuka. YuyeOHoe mocobue ansi By3oB. — Tomck: M3nmarenbcTBo
Tomckoro yauBepcuteta, 2006. — 358 c. (114) (mamuuue B 6ubmotexe TYCYP - 114 5k3.)

4.3. O6si3aTesibHbIE YUeOHO-MeTOAUYeCKHEe OCOOH s

1. 2. UccrnenoBaHue BOJBTAMIIEPHBIX XapAaKTEPUCTUK OMIONSAPHBIX TPAH3UCTOPOB [DIIEKTPOH-
HBI pecypc]: PykoBomacTBo k smaboparopnoit padore / Konosanos B.®D., llamumos B.A. — Tomck: TVY -
CVYP, 2012. — 11 c. [DnekTpoHHBIi pecype, noctyn http://tu.tusur.ru/upload/liblink/elect.rar cBoGoaHBII
[DnexTpoHHBIN pecypc]. -

2. 3. HccnenoBaHue BOJBT-AMIIEPHBIX XapaKTEPUCTHK IOJIEBBIX TPAH3UCTOPOB [DIEKTPOHHBIN
pecypc]: PykoBoactBo k mabopatopHoit pabore / Konoanos B.®., IlanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnexTtpoHHBId pecypc, noctym http://tu.tusur.ru/upload/liblink/elect.rar cBoOOIHBII].
[DnexTpoHHBIHM pecypc]. -

3. 5. HccnenoBanue 6a30BOro sjeMeHTa TpaH3UCTOpHO-TpaH3ucTopHoil joruku (TTJI) [Dnek-
TPOHHBIN pecypc]: PykoBoacTso k nadoparopHoii padote / Konosanos B.®. — Tomck: TYCVYP, 2012. — 26
c. [DnexTpoHHBIN pecype, AocTym http://tu.tusur.ru/upload/liblink/elect.rar cBoGOaHBIN]. [DIEKTPOHHBIN
pecypc]. -

4. 6. HccnenoBaHue JIOTHUECKOIO 3JIEMEHTAa HA KOMIUIEMEHTApHBIX IOJIEBBIX TPAH3UCTOpPaxX C
uHayuupoBanHbeIM kaHaioM (KM/II) [Onexkrponnslit pecypc]: PykoBoacTBo k s1abopaTopHbiM paboTtam /
Konosanos B.®. - Tomck: TVYCYP, 2012. — 26 c. [DOnexkTpoHHBIH pecypc, IOCTyI
http://tu.tusur.ru/upload/liblink/elect.rar cBoboaHbII]. [DnekTpoHHBIHN pecypc]. -

5. 7. DnektpoHuKa [DNEKTPOHHBINH pecypc]: YdueOHoe mocodue mo MpoBeIeHUI0 MPAKTHUECKUX
3anatuil / KownoBaoB B.®. — Tomck: TYCVYP, 2012. — 9 c. [DnekTpoHHBI pecype, I0CTyI
http://tu.tusur.ru/upload/liblink/elect.rar cBoG0aHBII]. [DEKTPOHHBIN pecypc]. -

6. 8. Jleroctaes H.C., YerBepros K.B. Mukpocxemorexnuka: PykoBoACTBO K OpraHuzauuu
camocrosaTenbHON paboThl. — Tomck: ToMckHii rocyaapcTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJIECHUS U pa-
nuodniekTponuku, 2012, — 46 c. Pexxum nmoctyma: http://www.ie.tusur.ru/docs/Ins/mst.zip [neKTpOHHBIN

pecypc]. -
4.4. Pecypcsol cetu UnTEpHET
4.4. ba3pl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIE U MOUCKOBbIE CHCTEMBI
1. 1. Cairr xadenpst TV http://tu.tusur.ru

2. 2. Pecypcsl kadenp 129, DCAY
3. 3. Hayuno-o6pa3zoBarenbnbiii moptan TYCYP http://edu.tusur.ru/
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