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Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 4 cemectp 5 cemecTp Bcero Enunuiet
1 | Jlexuun 44 44 JacoB
2 |IlpakTHueckue 3aHATUS 20 20 4acoB
3 | JlaGopaTopHbie pabOTHI 16 16 4acoB
4 | KypcoBas pabota (IIpOeKT) 18 18 JacoB
5 | Bcero aynuTOpHBIX 3aHATHI 80 18 98 4acoB
6 |M3 Hux B uHTEpaKTUBHOI (popme 10 10 4acoB
7 | CamocTtosTenbHas padboTa 100 54 154 4acoB
8 | Bcero (0e3 sx3ameHa) 180 72 252 4acoB
9 | IloaroroBka u caya sK3aMeHa 36 36 4acoB
10 | Obmas Tpy10eMKOCTh 216 72 288 4acoB
6.0 2.0 8.0 3.E.

DK3aMeH: 4 ceMecTp
KypcoBas pabota (npoekr): 5 cemectp
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 91 ot «19 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 rona, paccMoTpeHa u ogo0peHa Ha 3aceqanuu kageapet DD« » 20 rona,
pOTOKOI No

Pa3zpaboTunku:
I.T.H., ipodeccop kadp. OO I1. E. Tposin
accucteHT Kad. DO B. B. Kapanckwuit

3aBeayromumii odecreunBaronieii kad.
O] I1. E. Tposin

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBenyromnuii BeITycKaroIen kag.

(O] I1. E. Tposu
OKCIEPTHI:

JouenT xadeapsl Gpusnueckoil 31ex-
TpoHUKH (D) N. A. Yncroenosa

3asenyrouuii kadeapoit puznueckoit
anekTpoHukH (D) I1. E. Tposin
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
npuoOpeTeHNe 3HAHUM MO (PU3NYECKUM OCHOBaM JCHCTBUS MOIYMPOBOJIHUKOBBIX MPUOOPOB, MX
AIIEKTPUYECKUM XapaKTEPUCTUKAM ISl CTATUYECKOTO U JUHAMUYECKOTO PEXKUMOB PabOThI, PeaKkIuy Ipu-
OOpOB Ha BHEIIHHWE BO3ICUCTBUS, MPEJACTABICHUIO TPUOOPOB B BUIE IEKTPUICCKUX MOJIEICH, METOAaM
AKCIIEPUMEHTAJILHOTO OIPEACIICHHs TApaMETPOB MOJIETIEH.

1.2. 3agaun IMCHMIIINHBI
— TpHOOpeTEeHHE HABBIKOB M YMEHHI B BOMpPOCAxX MPAaBHIILHOTO BHIOOpA BHJIA MOYIIPOBOTHU-
KOBBIX MPUOOPOB ISl TTIOCTPOCHHMSI DJIEKTPOHHBIX CXEM, UCXOJs M3 (YHKIIMOHAIBHBIX 3aJ1a4, periaeMbIX
9TUMH CXEMaMH
— obecrneyeHre TPaMOTHOM IKCILUTyaTalliid MPUOOPOB, MO3BOJISIONMIMX MAKCHMAIbHO HCIIOIbB30-
BaTh 3aJI0’KEHHBIE B HUX BO3MOKHOCTH.

2. Mecto mucuuniauHbl B ctpykrype OIIOII
Huctunnuna « TBepaotenbHas snektponuka» (b1.6.16.1) otHocuTes k 61oky 1 (6a3oBast yacTh).
[TpenmecTByOUMMHI AUCHUIUIMHAMU, (OPMHUPYIOIIMMY HavyaJbHbIE 3HAHUS, SBIAIOTCS: Marepua-
JIbI JJIEKTPOHHOM TeXHUKH, Hanoanekrponuka, ®Pusnka, Pu3nka KOHAEHCUPOBAaHHOTO COCTOSIHHUSL.
[Tocnenyromumu TUCIHMILTMHAME SBISIOTCS: [IpoeKkTHpOBaHME AIIEKTPOHHON KOMITOHEHTHOW 0Oa3bl
MHUKPOIJIEKTPOHUKN U MUKPOCUCTEMHOM TEXHUKH, CXEMOTEXHHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-2 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCThH MPOOJIEM, BO3ZHUKAIOIINX
B X0/ NMpOo(ecCHOHATbHON NEeSTEIbHOCTH, MPUBJIEKATh NIl UX PELICHHUsS COOTBETCTBYIOIIMH (PU3UKO-
MaTeMaTU4eCKU anmapar;

— TIK-1 cnocoOHOCThIO MPOBOAUTH (U3HKO-MATEMATHUECKOE MOJIEIHPOBAHUE HCCIIEITYEMBbIX
MIPOLIECCOB HAHOTEXHOJIOTUU M OOBEKTOB HAaHO- U MHUKPOCUCTEMHOM TEXHUKH C UCIOJIb30BAaHHEM COBpE-
MEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI;

B pe3ynbrate u3ydeHus JUCIUIUIMHBI 00YyJaOLUICs TOJKEH:

— 3HATh YCTPOWMCTBO, NMPUHLMII JAEHCTBHUSI U OCHOBHBIE TEXHUYECKUE XapaKTEPUCTHKU OCHOB-
HBIX KJIACCOB IMOJIYIPOBOIHUKOBBIX MPHUOOPOB SKBUBAJIEHTHBIE CXEMBI IPUOOPOB, METOIbI ONIPEACTICHUS 1
pacyera mapaMeTpoB SKBUBAJICHTHBIX CXeM (PYHKIIMOHAJIbHBIE AIIEKTPUYECKHE MOJIENIN TPUOOPOB U METO-
JIbl OIIPE/IEIICHU TapaMEeTPOB MOJIENEN METOBI aHATIN3A ITEPEXOIHBIX IPOIECCOB

— yYMeThb IPOU3BOJIUTH pacyeT MapaMeTPOB OCHOBHBIX KJIACCOB MOJIYIPOBOJAHUKOBBIX MPUOO-
POB, IPAaBUIBHO BBIOUPATH 3JIEMEHTHI JIEKTPOHHOM CXEMBI JUIsl peIIeHUs TIOCTABICHHON 33a]aull C MAKCH -
MaJIbHBIM HCIOJIb30BAaHUEM BO3MOXKHOCTEH MPUOOPOB, 00ECIIEUNB MPH 3TOM BBICOKYIO HAJEKHOCTh CXEM,
aHAJIM3UPOBATh MEPEXOHbBIE MPOLECCH B TBEPAOTEIbHBIX NPUOOPAX C MCHOIB30BAaHHUEM METOMA 3apsna,
HKCNEPUMEHTAIBHO ONPEAEIATh apaMeTphbl TBEPAOTENIBHBIX MPHOOPOB

—  BJIa/IeTh HaBBIKAMU MPAKTUYECKOH pabOTHI ¢ MOTYNPOBOJHUKOBHIMU MPUOOPAMHU H 3JIEMEH-
TaMU JIEKTPOHHBIX CXEM

4. O0beM IMCHUILIMHBI U BHAbI y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTAaBIsACT 8.0 3a4eTHBIX AMHUIILI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — Tpya0eMKOCTb JUCHHUILINHBI
Bunbl yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
4 cemectp 5 cemectp
AynuaTopHbI€ 3aHATHS (BCETO) 98 80 18
Jlexmn 44 44
[IpakTuueckue 3aHATHS 20 20
JlaGopaTtopHbIe pabOThI 16 16
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Kypcosas pabora (ipoekr) 18 18
W3 Hux B MHTEpaKTUBHOMN (hopme 10 10
CamocTtosiTenbHas paboTa (Bcero) 154 100 54
[TonroroBka Kk KOHTPOJILHBIM paboTam 16 16

BrimonHaeHne KypcoBoro npoekra (paboTsr) 44 44
BrinosiHeHrEe MHAUBUAYAIBHBIX 3aJaHUN 16 16

OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM 24 24

pabotam

[ToaroroBka k 1a0opaTopHBIM padoTam 14 14

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 10 10
CamocTosTenpbHOE H3ydeHrue TeM (BOIIPOCOB) 10 10
TEOPETHUYECKON 4acTHU Kypca

[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 20 20

CeMHHapam

Bcero (0e3 ax3aMeHa) 252 180 72
TToaroroBka u caada dK3aMeHa 36 36

OO6mias Tpy10€MKOCTb, 4 288 216 72
3aueTHble EquHuib 8.0 6.0 2.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Paznensl TUCHUIUTAHEI ¥ BUBI 3aHATHN IPUBEACHBI B Tabmmiie S.1.

Tabmuia 5.1 — Pasgens! fUCHUILINHEL U BUABI 3aHSITHI

S o) &) = a 7§ = =
o - o 3 S O = =
B iz S < Q S = 0
: s ) ) 8 FoS 2 0
HasBanus paznenoB IUCHMILIAHBL ) > o o, o o> 8 = =
D) ] . . S = 4 = o
S = © s 5 0 =
o, < < % o M o =
= 2 © 2 | a8 S &
4 cemectp
1 Beenenue, ey v 3aJa4d TUCIIH- 1 0 0 1 0 2 OIIK-2, TIK-
TUTUHBI 1
2 ®u3nYecKre OCHOBBI TBEPIOTEIIb- 5 2 0 5 0 12 |OIIK-2, TIK-
HOM 2JIEKTPOHUKHU 1
3 KoHTaKT MeTauI-110JynpOBOJHUK. 4 2 0 6 0 12 |OIIK-2, IIK-
Huon loTTkm 1
4 DneKTPOHHO-IABIPOYHBIN HEPeXo 8 4 4 15 0 31 |OIIK-2, IIK-
1
5 TomynpOBOIHUKOBBIE THOIBI 4 2 4 22 0 32 |OIIK-2, TIK-
|
6 bunonsipHbie TPaH3UCTOPHI 8 4 4 26 0 42 | OIIK-2, IIK-
1
7 IloneBbie TPaH3UCTOPHI 6 2 4 14 0 26 | OIIK-2, IIK-
1
8 Tupuctopsl 2 2 0 5 0 9 |OIIK-2, TIK-
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1

9 TlonynpoBOIHUKOBBIE TaTYMKHU, CEH- 2 2 0 4 0 8 OIIK-2, T1K-
COpHBIE YCTPOICTBA U IIpeodpazoBa- 1
TENN
10 OCcHOBBI MUKPORJIEKTPOHUKH 4 0 0 2 0 6 |OIIK-2, IIK-
1
Hroro 3a cemectp 44 20 16 100 0 180
5 cemecTp
11 Anann3 TeXHUYCCKOrO 3aJaHus. 0 0 0 10 18 10 |OIIK-2, IIK-
JlureparypHslii 0630p 1
12 PacyeTHas 4yacTh KypcOBOTO 0 0 0 20 20 | OIIK-2, IIK-
IIPOEKTA 1
13 [IpoekTHas 4acTh KypCOBOTO 0 0 0 14 14 |OIIK-2, ITK-
IIPOEKTA 1
14 Hanmcanue otyera no KypcoBOMy 0 0 0 10 10 |OIIK-2, IIK-
IIPOEKTY 1
Hroro 3a cemectp 0 0 0 54 18 72
Uroro 44 20 16 154 18 252
5.2. Conep:xanue pa3aejioB JUCHHUILINHBI (110 JIEKIHMAM)
CopneprxaHue pa3ienoB TUCHUILIKMH (TI0 JIEKIUSAM) IPUBEAECHO B Tabnuie 5.2.
Tabmuia 5.2 — Coneprkanue pa3faesoB JUCUUIUIMH (10 JICKIHSIM)
3 z§
3 =
Z > 5
Ha3zBanus paznenos Copeprxanue pa3aesioB TUCHUTITUHBI IO JICKIIHSIM 5 - §* 5
o E
= 2 =
a e g
= S
4 cemectp
1 Beenenue, nenu u Henu u 3apaun kypca. TpeGoBanus kK 00beMy 3HaAHUI 1 OIIK-2,
3a/1a4¥ TUCLMILIUHBI o nucruruinae. [1oaynpoBoHUKOBBIE IPUOOPHI, KaK [IK-1
3JIEMEHTHI ANEKTPOHHBIX Lienel (cxem). [lonsaTus,
OTIpEAETIEHUS: DJIEKTPOHHBIE YCTPOICTBA, KOMIIOHEH-
ThI (TACCUBHBIE U AKTHUBHBIE), MTOJIYIPOBOIHUKOBHIE
npu6opsl. OCHOBHBIE Pa3HOBUIHOCTH TOJIYTIPOBOIHU-
KOBBIX MMPUOOPOB TIO BBHITOTHIEMBIM (PYHKITUSM U TEX-
Hostoruu. OCHOBHBIE pa3Jelibl Kypca JIeKIuui. Briag
OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MOIYIPOBOIHU-
KOBOMW TeXHUKH. CIIMCOK PEKOMEH1yEMOH JINTEpATy-
pBI.
Hroro 1
2 ®uU3NYECKUE OCHOBBI dyHIaMeHTalbHasg CUCTEMA YpaBHEHUH — OCHOBA 5 OIIK-2,
TBEPAOTEIBHOMN AQHAJIUTUYECKOTO ONIMCAHUsI CBOUCTB MOJIYIPOBOIHHU- IK-1
ANEKTPOHUKHU KOBBIX MPUOOPOB. AHATUTHUYECKHUE BHIPAKEHUS U PU-

3U4ECKUN CMBICH ypaBHeHHH [lyaccona, moiaHoro
TOKa U HenpepbIBHOCTU.COOCTBEHHbIE U IPUMECHBIE
TMOJIYIIPOBOJHHKHU U UX SJICKTPOIIPOBOAHOCTD.
KoMneHcupoBaHHbIE MOJIyIPOBOIHUKHU. 30HHAs JlHa-
rpaMma 3Tux MatepuanoB. KoHieHTpaius cBOOOAHBIX
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HOcHTeNel B COOCTBEHHOM M IIPUMECHOM TOIYIpO-
BosHuKax. [lonoxxenue yposust @epmu B HUX. 3aBu-
CHUMOCTb KOHIIEHTPALMU CBOOOIHBIX HOCUTENEH OT
Temneparypsl. Puszndyeckoe 000CHOBAHKE AUANa30Ha
pabouux TemIeparyp MnoayrnpoBOJIHUKOBBIX MPHOO-
pos. IlomynpoBoaHuKy B anekTprudeckoM nosie. I ene-
pauus u pekoMOMHaIMsI HocuTenen 3apsiia. Buel re-
HEepalui U PeKOMOMHAIIMH: TepMOTeHepalusi, poTore-
Hepalysl, 1oJjieBast HOHU3aLUsA; PEKOMOMHAIUS 30Ha-
30Ha, pEeKOMOMHAIMSI Yepe3 peKOMOMHAIIMOHHBIE
YPOBHH, M3JlydaTesbHas U Oe3u3iyyaTenbHas PEeKOM-
ouHarus.

Htoro

3 KoHTakTt MeTasui-
MOJXYNPOBOJHUK. {101
HlotrTku

KonrakT mertasia ¢ noiaynpoBoanukom (M-n/m) —
30HHAs AuarpaMma. BeInpsamMissronui 1 OMUYECKUN
KOHTAKT. [[pyHIMN BEITPSAMIIEHHS TOKA HA KOHTAKTe
M-n/n1 o 3HepreTudyeckum auarpammam. BAX une-
anpHOTO KOoHTakTa. Dddext [lorrku. Jnox lloTTkm.
BAX peanpHoro konrakrta [llotTku. Pacnipenenenue
AIIEKTPUUECKOTO TOJI B 00JIACTH MTPOCTPAHCTBEHHOTO
3apsia (OI13) Ha konTakTe M-n/n u mmpuna OI13.
Emxocts quona IlorTkn. DxBUBajIeHTHAS cXeMa U
monenb quona [lortku. Ocobennoctu auoxaa LloTt-
ku. OMHYECKHE KOHTAKThl U UX CBOWCTBA.

Hroro

OITK-2,
TK-1

4 DeKTpOHHO-
JBIPOYHBIN TIEPEXO

MexanusM o0pa3oBaHUs ANEKTPOHHO-IBIPOYHOTO
nepexona (DMIT). Onpenenenue I/I1. KonraktHas
Pa3HOCTh MOTEHIMAJIOB, €€ 3aBUCUMOCTh OT KOHLIEH-
TpaIuu JETUPYIOIIEH MPUMECH, TEMIIEPATYPhI U 11~
PHUHBI 3aIIPEIICHHON 30Hbl. DHEPreTUYECKHE Tharpam-
Mel DT pu ipsimom 1 o6paTHOM cMerieHusx. [1o-
TOKW HOCHUTEJEH 3apsA 0B U MPUHIINII BHIIPSMIICHUS
toka DJII1. MHxkeKuus 1 SKCTPaKIUs HOCUTEIICH.
KoHnnenTpaius HEOCHOBHBIX HOCUTENEH 3apsiaa y rpa-
Hun SI1.Merons! nonyuenus S/I1: cnnasnenue,
muddy3us, HOHHOE JeTupoBaHue, snutakcus. [lons-
THE TUIABHOTO M PE3KOro, CHMMETPUYHOTO U HECUM-
MeTpuaHoro /I, Toueunsie u mockoctHbie D/I1.

HUroro

OIIK-2,
IK-1

5 I[lonynpoBOTHUKOBBIE
JTAOJTBI

DKBUBaJIeHTHas cxema auoza. [lapamerpsl s3xBUBa-
JIEHTHOM cXeMbl: ¢ depeHITnaTbHOE COMPOTHBIIC-
HUE, COMPOTUBJIECHUE OCTOSHHOMY TOKY, COITPOTHB-
nenue 6a3bl, nuddy3nonHas u 6aprepHasi EMKOCTH.
3aBUCUMOCTD MMaPaMETPOB IKBUBAIEHTHON CXEMBI OT
YaCTOTHI JUIS JUOJIOB C TOJICTOW M TOHKOM OazamMu. DK-
BHUBAJICHTHAs CX€Ma JAMOJa Il BHICOKUX YaCTOT.
[TepexomHbie poIIeCcCHl B IUOIaX: BKIOUEHUE U
MEePEKIIIOUEHUE AJI1 HU3KOTO YPOBHS MH)KEKIUU;
BKJTFOYCHHE U OTKJITIOYCHHE JIJIST BEICOKOTO YPOBHS
WHXEKIUH; 2QPEeKThl HAKOTICHUS U PacCcachIBAaHUS
HEOCHOBHBIX HOCHUTENIEH B 0a3e nuona. Ilonstue HU3-
KHX, CPEIHUX U BBICOKHX YaCTOT. 3aBUCUMOCTD BbI-

OIIK-2,
[IK-1
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MPSAMJISIOIIUX CBOMCTB AMO/Ia OT YacTOThI (fmax).
AHanum3 nepexoaHbIX MPOIECCOB METOIOM 3apsija.-
Knaccudukanus nnomnos. MapkupoBka a1u0/10B. Bei-
MPSIMUATEBHBIE TUOBI: OTIPE/IeTICHUE, OCHOBHBIE TTa-
pameTprl. UMIynbCHBIC TUOJIBI: ONIPEACIICHHUE, CIICIIH-
(udeckre XapakTepUCTUKU, TpUMeHeHue. J{nossr ¢
HAKOIUICHHEM 3apsiia. YHUBEpcallbHbIe a1o b1, CBY-
110,161 CTaOMIIMTPOHBI: IPUHIIMI IEUCTBUS, CXeMa
BKJIFOYCHHSI, OCHOBHBIE TTapaMeTPhl, TTOCIIEI0OBA-
TeJIbHO-TIApaJUIeNIbHOE BKIIIOYeHUE. TyHHEIbHBIE THO0-
JIbI: TIPUHIIMATT ISHCTBHS TI0 SHEPTETUYECKUM JIHa-
rpaMmam, mapaMeTpbl, SKBUBAJICHTHAS CXeMa, MPHU-
MeHeHne. OOpalleHHbIe TUO/IbI: TIPUHIINIT ISHCTBHSI,
IIpUMEHEHNe. Bapukansl: IPUHIUIT JEHCTBUSA, OCHOB-
HbIe apaMeTphl. [IprOopsl ONTOAIEKTPOHUKH - POTO-
PE3UCTOP, CBETOU3TYUAIONINI THOT, OTOHO, OTTO-
Tapkl, Ja3epbl: YCTPONCTBO, MPUHIIUIT JEHCTBHUS,
OCHOBHBIE MMAPAMETPHI, PEKUMBI padOTHI, IPUMEHEHHU-
e.JlaBuHOMpoONeTHBIE AUObI, A0k ['anHa. Moaenu
MOJIYITPOBOJTHUKOBBIX JMOJIOB: CTaTHUECKas, 3apsiI0-
yhIpaBJsiemMast.

Hroro

6 bunomnsipHeie
TPaH3UCTOPbI

Cxema notokos HocuTtenel 3apsnoB B bT. Buyrpen-
Hue ¢pusnyeckue napamerpsl bT: appexkTuBHOCTD
IMUTTEPA, KOOPPULIUEHT NepeHoca, 3PPEeKTUBHOCTD
koJuiektopa. Buemnue napamerpsl bT: koo dunuent
nepeaayn Toka SMUTTepa, KO3 HUIIMEHT Tepeiaun
ToKa 0a3bl. CBSA3b MEXAY BHYTPEHHUMH U BHEITHUMU
napamerpamu B bT. Cratnueckue mapameTpsl Tpex
pexumoB pabotel BT. SIBnenne B BT npu Gonbmmx
Tokax. ekt mogymsamu 6a3sl (3 dext Dpan) u
ero cineacteud. [Ipo6oit BT. Ocobennoctu npo6ost BT
B cxeMe ¢ O3. Cratnueckue xapakrepuctuku bT B
cxeMe ¢ Ob u O3./luHamu4eckne XapakTepUCTHKU
BT. O6nactu akTUBHOM paboThI, pe’KUMa OTCEUKH U
HacskleHus. [IpeaenbHbie peKUMBI 110 TOKY U Hanpsi-
JkeHuto0. YcunurenbHele cBoiicTBa BT B cxemax ¢ OB,
05 u OK. Yacrotusie napametps! bT: nmpenensHas
gyacTora KodppHIMeHTa repeaayd Toka IMUTTepa,
npeenbHas yacToTa Ko duiueHTa nepeaadu Toka
6a3bl, rPaHUYHAs YaCTOTa, MaKCUMaJbHasl 4acTOTa Tre-
Hepaluuu. 3aBUCUMOCTh 3PPEKTUBHOCTH SMUTTEPA,
ko3(purrenTa nepeHoca, KO3PPHUIUEHTOB TepeIaun
TOKa SMUTTepa U Toka 06a3bl oT yacToThl.IlepexonHbie
npouecchl B BT ms Brmrouenus ¢ Ob u O3. Xapaxre-
PUCTHUKH NEPEXOIHBIX MIPOIIECCOB: t3, tH, tpacc, tci,
tBKJI, tBBIKJ. ONKCaHne EPEXOIHBIX IPOLIECCOB Me-
TOJOM 3apsiaa. TemnepaTypHble 3aBUCUMOCTH TUHAMU-
YECKUX XapaKTePUCTUK. 3aBUCUMOCTh KO3 uImeH-
TOB I€peiayl TOKOB OMUTTEpA U 0a3bl OT TEMIEpaTy-
pbl. TepmoctabunbHOCTh cxeM ¢ Ob u O3.0Onucanue
BT kak nuHeiHOro YeThIpexnorocHuka. Crucrema y-,
z- 1 h- mapamerpoB. Cxemsl 3amemienus bT B y-, z- u

OIIK-2,
[IK-1
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h-mapametpax. [lepexos OT 0HOI ccTeMBbI TapameT-
poB k apyroi. Cmeicn h-mapamerpoB. Bzaumocs3zb h-
napamMeTpoB ¢ ¢puznueckumu napamerpamu bT. Pac-
geT h-napametpos o puznueckum mapamerpam bT u
Hao00poT. MeTozp! onpenenenus h-nmapametpoB.Ou-
3udeckas skBuBajgeHTHas cxema bT. DxBuBasieHTHAs
cxeMma bT ¢ Ob u OO mig HU3KHUX 4acTOT. DKBHUBA-
nenTtHas cxema bT s Beicokux vactot. [Tapamerpsr
SKBUBaJICHTHOM cxembl bT. 3aBUCHUMOCTh MapaMeTpoB
BT ot I>, T u Uk. [1-o0pa3nas u rubpuaHasi S5KBUBa-
nentHbie cxeMbl.Momnabie bT. CocTaBHOM TpaH3u-
ctop (Tpan3uctop [dapiauHrrona). JIaBuHHBIN TpaH3u-
ctop. OHONEepeXoHbIN TpaH3UuCTOp. NHKEKIIMOH-
Hbli Tpan3uctop. IGBT-tpan3ucrop. Moaenu BT:
D6epca-Moma, 3apsaoynpasisiemas. [Ilymsr B BT:
OIpesieJICHUE 1IyMa, BUbI IIIyMOB, UX 3aBUCUMOCTb
oT yacTtoTsl, 19, Uk.

Hroro 8
7 Ilonessie Tpansuctopel |IIT ¢ ynpasasromuMm p-n nepexonom. Yerporcrso IIT. 6 OIIK-2,
[IpuHnnmn neicTeus. SIBneHNe OTCEUKN KaHAa, [IK-1

UOTC. ITpuuuHbl, NpUBOAAIIUE K OTCEUYKE TOKA U
npupamenus Toka. [Tponeccsl B IIT nocne orceukn
npupanieHus Toka. KauecTBEHHbIN BU BBIXOIHBIX
BAX. Pacuer Beixogubeix BAX IIT ¢ ynpasisromumm
nepexonoM. [lepenarounas xapakrepucrtuka. OCHOB-
HBIE XapaKTEPUCTUKH YCHUIIUTEIBHOIO PEXUMa: KPy-
TH3HA, BHYTPEHHEE COMPOTUBIICHHUE, KOAPPHUIIUEHT
YCUJIEHUS IO HANPSKEHUI0. DKBUBAJICHTHAS CXEMa
IIT ¢ ynpasisrommm nepexofaoM. I’ panuyHas 4yacTora,
KpPUTEPUH TPAHUYHON 4acTOThI. CXEMBI 3aMENIEHUS
st HY m BY s tpex cxem Biirouenust 11 T.IToneseie
TPAH3HUCTOPBI C U30JIMPOBAHHBIM 3aTBOPOM U MHIYIIH-
poBanHBIM KaHasoM (MII-Tpan3ucTop). Ycrpoii-
ctBO. [IpnHnmn nericreus. Hanpsxkenne Unop. Kage-
CTBEHHBIN BHJ BXOIHBIX U BRIXOAHEIX BAX MJIII-
Tpan3ucropa. [lepenarounas xapakrepucTtuka. Pacuer
BBIXOJIHBIX CTATUYECKUX XapaKTepUCTUK. OCHOBHBIE
rapaMeTpbl YCUJIUTEIBHOTO U KIIFOUEBOTO PEKUMOB
pabotsl. [Tepexoausie nponeccsl. KommiementapHas
napa. JxkBuBalieHTHas cxema. Moaenu M/II1-Tpan3u-
CTOpa: AMHAMHUYECKask MOZEb Majoro 1 OOJIBIIOro
curHasioB. CTatnyeckas ¥ JTMHAMUYECKas MOJEIb
MouiHbIX IIT.IToneBbIe TpaH3UCTOPBI C U30JUPOBAH-
HBIM 3aTBOPOM M BCTPOEHHBIM KaHAJIOM. YCTPOMCTBO,
IIPUHLIMI JENCTBUS, SKBUBaJIEHTHas cxema. Ce-
MEHUCTBO BBIXO/IHBIX CTATHYECKUX XaPAKTEPHUCTHK.
Ilepenatounblie xapakTepucTku. OTIMYNE TPaH3H-
CTOpa cO BCTPOEHHBIM KaHaJIOM OT Mpubopa ¢ UHIY-
LUPOBAaHHBIM KaHAJIOM. TpaH3UCTOPEI C N-KaHaJIaMu U
CaMOCOBMEIIEHHBIMU 3aTBOpaMH. [lapameTpsl u xa-
PAKTEpUCTUKU TPAH3UCTOPOB C KOPOTKUMU KaHaJIaMU.
Pa3HOBUIHOCTH MOJEBBIX TPAH3UCTOPHBIX CTPYKTYP
CBHUC. Ocob6eHHOCTH NONEBBIX TPAH3UCTOPOB C
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YIPaBISIONIMMHU MEPEX0JIAMHA B UHTETPATILHOM HCIION-
HeHuu. [lapasuTHas cBs3b MEXKy 3JIEMEHTAMH Yepe3
MOTYU30JIMPYIONIYIO OAT0XKKY. IHTErpaibHbIe cXe-
Mmbl Ha [ITHI Ha ocHOBe apcenna ramnus. HEMT-
TPaH3UCTOPBHI.

Hroro 6
8 TupucTtopsl OO6ume cBenenus o Tupucropax. Kinmaccudukauus u 2 OIIK-2,
yCIIOBHO-TpadudecKkre 0003HAYCHUS TUPHUCTOPOB. ITK-1
YCTpONCTBO U IPUHIUI AEUCTBUSA JUOJHOTO TUPUCTO-
pa. TpuoaHsbIil He3anpaeMblil THpUCTOP. TpHOAHBIN
3anupaeMblil THpUCTOP. CUMMETPUYHBIE TUPUCTOPBI.
Dddextsr dU/dt u dI/dt. OcHoBHBIE TapaMeTpbl TUPU-
CTOpOB. MapKupoBKa TUPUCTOPOB.
Hroro
9 llonynpoBogHuKkoBble | /laTumky TemnepaTypsl, 1aBJIEHUS, MAarHUTHBIX I10- OIIK-2,
JIATYNKH, CECHCOPHBIE JIed, TaTYUKH MMapluuagbHbIX naBieHui. [Ipeodpa3osa- TIK-1
YCTpPOMCTBA U TEJIbHBIE CEHCOPBHI.
npeoOpa3oBaTeu Hroro
10 OcHoOBBI Mertonp! n3omauud. MHOTOOMUTTEPHBIE 1 MHOTOKOJI- 4 OIIK-2,
MHUKPO3JIEKTPOHUKHU JIEKTOpHBIE OUIIOJISIPHbIE TPaH3UCTOPHI. MIHTErpasb- IIK-1
HBIN TPAaH3UCTOp. BepTUKanbHbIN U TOPU30HTAIIBHBIN
TPaH3UCTOP.
Hroro 4
Hroro 3a cemectp 44
Hroro 44

5.3. Paznenbl AMCHHUILVIMHBI U MEKIUCIMIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUNIIMHAMHA

Paznenbl qUCHUIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMU (TIPEAbIAYIIUMU) U
obecrneunBaeMbIMH (ITOCIETYIOMUMUI ) TUCIUTUTHHAMH MIPEICTaBICHBI B Tabumie 5.3.
Tabmua 5.3 — Pa3aensl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pas3acioB HaHHOﬁ JUCIHUILIMHBI, TJISI KOTOPBIX HeO6XOI[I/IMO HU3Yy4YCHUC

CornacosaHa Ha noprane Ne 24956

Hanvenosanue 0o0ecIIeunBaroIINX U 00ECIIEYNBAEMBIX JUCIIUIUIAH
TUCHMITINH
2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
[IpeamecTByromue TUCIUATIITUHBI
1 MaTeIZPIaJ‘ILI JJIEK- + |+ I P T N T R L4 N
TPOHHOM TEXHUKHU
2 HaHonnekTpoHHKa
3 dusnka
4 Ou3uKa KOHJIEHCH-
POBaHHOTO COCTOSI- + + + + + + + + + + + + +
HUA
[Tocnenyrouiye TUCHUIIITUHBI
1 TIpoexTupoBaHue + + + + + + + + + + + + +
3JEKTPOHHON KOMITO-
HEHTHOI 0a3bI MU-
KPORJIEKTPOHUKH U
9




MHKpOCHCTCMHOﬁ
TEXHUKHU

2 CxeMOTexXHHKa + |+ | + + |+ |+ |+ + |+ | + | + + | + +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCIUIUIUHBI, U BUOB 3aHS -
TUH

Bunnl 3agatuit

@DOpMBI KOHTPOJIA

Komnerenuun

Jlex
[Ipak. 3an
JIa6. pab
+ | Kypc. pab. (mp.)
Cam. pab

OIIK-2 +

+
+

+ KonTponpHas padora,
OT4er o UHANBUIYaTb-
HOMY 33/IaHHIO,
Koucmex camomnoaro-
TOBKH, 3aIyuTa OT4eTa,
CobOecenoBanue, Otuer
1o J1abopaTtopHO#t pabo-
te, Onpoc Ha 3aHATUSAX,
3anmTa KypCcoBbIX
poekToB (padot), BeI-
CTyIieHue (I0KJIam) Ha
3aHgaTun, Tect, OTUeT
0 KypCcoBO# paboTe,
OTuer no MpaKTHYECKO-
MY 3aHITHIO

IK-1 + + + + + KonrtponbHas paboTa,
OTueT Mo WHANBHTYaTb-
HOMY 33/1aHHIO,
KoncnexT camonoaro-
TOBKH, 3al[UTa OTYETA,
CobecenoBanune, Otuer
o naboparopHoii pabo-
te, Onpoc Ha 3aHATHUAX,
3ammra KypcoBbIX
pOeKTOB (padoT), BoI-
CTyIJieHue (AOKJIaa) Ha
3agsaTuy, Tect, OTueT
0 KypcoBoii pabore,
OT4eT Mo MpaKkTU4YECKO-
MY 3aHSITHIO

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yYEeHHUS
TexHOoI0ruM UHTEPAKTUBHOTO O0yUYEeHHs IPU pa3HbIX (pOpMax 3aHATUHN NpUBEEHbI B Tabauie 6.1.
Tabmuia 6.1 — TexHoIOrMM HHTEPAKTUBHOTO 00yUYEeHHUs IPU Pa3HbIX GOpMaxX 3aHITUI

WNHrepakTuBHbIC IpakTHYecKue | MIHTEpakTUBH

Metonsl
3aHATHA, U BI€ JICKIINH, U

Bcero, u

4 cemectp
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[Ipe3eHTanuu ¢ HCMOIbL30BaHUEM 2 2
CIIaliJIOB C 00CYKJIEHUEM

Pabora B komanie 4

Mo3sroBo# mrypm 4

Hroro 3a cemectp: 8 2 10

5 cemectp

Hroro 3a cemectp: 0 0 0
Hroro 8 10

7. JlabopaTtopHble paGoThl

HaumenoBanue 1abopaTtopHbIX paboT npuBeneHo B Tabmue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX paboT

A v o
= 2 E
3 = =5
Z > 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
: 2 s
> o =
a B>
= o
4 cemecTp
4 DneKTpOoHHO- HccnenoBanne BOIbT-aMIIEPHON XapaKTEPUCTUKH p-n 4 OIIK-2,
JIIPOYHBIN TIEPEXO] nepexoaa IK-1
Hroro
5 TlonynpoBoaHukoBbie | MiccrmemoBanne BOJIbT-EMKOCTHBIX XapaKTEPUCTUK T10- OIIK-2,
JIOMBI JIyIIPOBOJAHMKOBOIO AUOJa. 3yueHune nepexomHbIx IK-1
IIPOLIECCOB B MOJIYIIPOBOJAHUKOBOM JAHOME
Hroro
6 bunomnsipHeie HccnenoBanue CTaTHYECKUX XapaKTEPUCTHK OUIIO- OIIK-2,
TPaH3UCTOPBI JsipHOTO TpaHiucropa. OnpeneneHue napameTpoB Ou- [IK-1
MOJIIPHOTO TPAaH3MCTOPa
Hroro
7 Ilonesbie Tpan3ucTopsl | MccnenoBanne XapakKTEpUCTHK IOJIEBOTO TPAH3UCTOPA OIIK-2,
C YIPABJISIONIMM P-N IEPEXOJI0M IIK-1
Hroro 4
Hroro 3a cemectp 16
Hroro 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmMeHoBaHue MpakTHYECKUX 3aHATUH (CEeMMHApOB) NpHuBeaeHO B Tabuuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPaKTUYECKUX 3aHSATHIA (CEMUHAPOB)
3 z S
3 =
2 2 5
Ha3Banus paznenos HaumeHoBaHne IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
- : g
> o =
e e g
= o
4 cemectp
2 ®usnuecknue oCHOBbI | DU3HUYECKHE OCHOBBI TBEPAOTEIBHON IEKTPOHUKH 2 OIIK-2,
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TBEPJIOTEIBHON Htoro 2 TIK-1
JNIEKTPOHUKHU
3 KoHTakTt Mertaini- Pacuet mapamerpoB nuoaa lloTTku OIIK-2,
MOJXYNPOBOJHUK. (1O Hroro [IK-1
[oTTKN
4 DnexTpOHHO- Pacuer napameTpoB 31€KTPOHHO-ABIPOYHOTO MEPEXO- 4 OIIK-2,
JBIPOYHBIN TIEPEXO na IIK-1
Hroro 4
5 IlonynpoBogHuKoBele | Pacuer mapameTpoB MOJIYNPOBOJAHHUKOBBIX THO/I0B 2 OIIK-2,
TAOMIBI Hroro 2 TIK-1
6 bunosnsipHeie Pacyer BHEUIHUX U BHYTPEHHUX MTapaMeTpoB OUIIO- 4 OIIK-2,
TPaH3UCTOPbI JSIPHOTO TpaH3ucTopa. ekt Ipiau B OUIOIAPHBIX IIK-1
TpaH3ucTtopax. OnpeeneHue MalOCUTHAJIbHBIX Mapa-
METPOB OUMOJISIPHOTO TPaH3UCTOPA
Hroro 4
7 llonespie TpaH3ucTOphl | Pacuer mapameTpoB MONEBBIX TPAH3UCTOPOB 2 OIIK-2,
Hroro 2 TIK-1
8 Tupucropsl Pacuer nmapameTpoB THPUCTOPOB 2 OIIK-2,
Hroro 2 TK-1
9 TlonynpoBomHUKOBEIE | PacdeT mapaMeTpoB MOJYyIPOBOIHUKOBBIX MPeoOpa3o- 2 OIIK-2,
JIaTYNKH, CCHCOPHBIE BaTeJe U CEHCOPOB IK-1
YCTpOMCTBA U Hroro 2
npeoOpa3oBaTeu
Hroro 3a cemectp 20
Hroro 20

9. CamocrosiTesqibHasi pabdora

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPECTaBIECHbI B

Tabmme 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
3 > 5
o O =
Bunel camocTosTeIbHON & )
HasBanus paznenos z = ®opMbI KOHTPOJIS
paboThI 2 g 2
X S
Y <
~ S/
4 cemecTp
1 BBenenue, 1ieam u [TpopaboTka TeKIHOHHOTO 1 OIIK-2, KoHcriexT caMoImoaroros-
3aJ1auy TUCITUIUINHEI Marepuana TIK-1 ku, Tect
HUroro 1
2 OuznyeCcKue OCHOBEI [ToaroroBka k mpakTuue- 2 OIIK-2, KoHcnexT caMmonoaroros-
TBEPJIOTEIBHON CKHUM 3aHSATHUSIM, CEMUHA- IK-1 ku, KonTponwsHas pabora,
3JIEKTPOHUKHU pam OTyeT 1o MpakTUYECKOMY
HaTuio, Tect
[TpopaboTka JIEKITMOHHOTO 1 3a fo, 1ec
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
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Uroro 5
3 Konrakt mertami- IToaroroBka K npaxkTuye- 3 |OIIK-2, |KoHCHEKT camMOIOAroTOB-
MOJIYNIPOBOAHUK. Jnoz CKHUM 3aHSATUSIM, CEMHHA- [IK-1 ku, KonTponpHas pabora,
[TorTkn pam OT4eT Mo NpaKTUYECKOMY
[TpopaboTka TeKIHOHHOTO 1 3anaTHIO, TecT
Marepuaia
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Utoro 6
4 DneKTpOHHO-IbIpoUHbIl | [ToAroToBKa K mpakTuye- OIIK-2, KoHcnexT caMmonoaroros-
TIEPEXOL CKHUM 3aHATHUSIM, CEMUHA- IK-1 ku, KoHTponpHas padora,
pam Otyet o 1aboparopHoO
te, OTYeT Mo NpaKkTh-
[TpopaboTka JIEKITMOHHOTO 1 pabore, Otder 1o ]Ifa
Mareprana YEeCKOMY 3aHsTHIO, TecT
[ToaroroBka k 1aboparop- 3
HBIM paboTam
OdopmiteHre 0TIETOB 1O 6
JabopaTOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 15
5 TlomynpOBOIHUKOBBIE [ToaroroBka Kk mpakTuue- 2 OIIK-2, |KoHCIeKT caMOmoAroToB-
JINOJTbI CKHMM 3aHSTUAM, CEMHUHA- [K-1 ku, KontponpHas padora,
pam OT4eT Mo MHANBUTYaITb-
[IpopaboTka JIeKIIMOHHOTO 1 HOeg 3a71aHuto, O6quT 1'([)0
TOPHOM te, OT-
MaTepuaa naboparopHoii padoTe,
YeT MO MPaKTUYECKOMY 3a-
[TonrotoBka k maboparop- 3 HsTHio, TecT
HBIM paboTam
OdopmiteHre 0TIETOB TIO 6
nabopaTopHbIM paboTam
BrinosnHenne nHaUBUIY- 8
aJbHBIX 33JIaHUN
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 22
6 bunonsipubie [ToaroroBka k mpakThye- 4 OIIK-2, KoHcnexT caMonoaroros-
TPaH3UCTOPbI CKHM 3aHATUSAM, CEMHHA- [K-1 ku, KoHTponpHas padora,
pam OT4eT Mo UHANBUTYaITb-
[IpopaboTka TeKIHOHHOTO 1 Hogly 3a/1aHuIo, O6quT 1'([;)
TOPHOM te, OT-
MaTepuaia naboparopHoii padoTe,
YET MO MPaKTUYECKOMY 3a-
[ToaroroBka k 1aboparop- 5 HsTHIO, TecT
HBIM paboTam
OdopMmieHre 0TYETOB T10 6
J1abopaTopHBIM paboTam
BrinonHenne nHIUBHUIY- 8
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AJIbHBIX SaI[aHI/Iﬁ

IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 26
7 Ilonesbie Tpan3uctopel |Iloaroroska k npaxkruue- 2 |OIIK-2, |KoHCHekT camMOonoaroToB-
CKUM 3aHSTHSIM, CEMUHA- [IK-1 ku, KonTponpHas pabora,
pam Otuer no 1aboparopHOU
te, OTYeT 1Mo NpaKTH-
[TpopaboTka JIEKITMOHHOTO 1 pabore, Or4er 1o ,l?a
YECKOMY 3aHSITH T
MaTepuana CCKOMY 3 10, 1ec
[ToaroroBka k y1aboparop- 3
HBIM paboTam
OdopmieHre 0TYETOB 0 6
nabopaTopHBIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 14
8 Tupucrtopsl [ToaroroBka Kk mpakTuue- OIIK-2, |KoHCHeKT caMmonoAroToB-
CKHUM 3aHATHUSIM, CEMUHA- [K-1 ku, KoHTponpHas padora,
pam OT4er 1o MPaKTHUYECKOMY
HsITHIO, Tect
[TpopaboTka JIEKITMOHHOTO 1 3a fo, 1ec
Marepuaia
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 5
9 TlonynpoBonuukoBbie | [loaroroBka k mpakTuye- 1 OIIK-2, |KoHCIEeKT caMOnoAroToB-
JaTYUKU, CEHCOPHbBIE CKUM 3aHATHUSAM, CEMUHA- IK-1 ku, KontposnbHas pabora,
yCTpoiicTBa pam OT4eT Mo NpaKTUYECKOMY
npeodpazoBaTenu TpopaGoTKa TeKIHOHHOTO 1 3aHaTuio, Tect
MaTepuaita
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
UTtoro 4
10 OcHOBEI [ToaroroBka k mpakTuye- 1 OIIK-2, KoHcnexT caMmonoaroros-
MHUKPO3IEKTPOHUKHI CKHM 3aHSTUSAM, CEMHHA- [K-1 ku, OTYeT 1o MpaKkTUye-
pam CKOMY 3aHSTHIO, TecT
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Utoro 2
Hroro 3a cemectp 100
ITonaroroBka u caaya dK3a- 36 OK3aMeH
MeEHa
5 cemecTp
11 Ananu3 Texandeckoro | CamMOCTOSATEIBLHOE H3yUe- 10 |OIIK-2, |BeicTymienne (mokmnam) Ha
3ananus. JluteparypHslii | HHE TeM (BOIPOCOB) Teope- [IK-1 3aHATHH, 3alIUTa Kypco-

0030p

THUYECKOM 4acTH Kypca

BBIX IIPOEKTOB (pabdor),
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Hroro 10 OTtyeT mo KypcoBoii pabo-
te, CobecemoBanue, TecT

12 PacueTHas yacthb Brinosnnenune KypcoBoro 20 |OIIK-2, |BeicTymienne (nokmnam) Ha
KYpPCOBOI'O IIPOEKTA npoekTa (padoThr) IK-1 3aHATHH, 3alIuTa Kypco-
Vroro 20 BBIX MPOEKTOB (PaboT),

OTuet o KypcoBoi pabo-
te, CobecenmoBanue, Tect

13 IlpoexTHas yacTh BrinosnHenne KkypcoBoro 14 |OIIK-2, |BeicTymienne (moxmnam) Ha
KYpPCOBOI'O IIPOEKTa npoekTa (padoTsl) IK-1 3aHATHH, 3alIuTa Kypco-
Virtoro 14 BBIX MTPOEKTOB (pabdor),

OTuet 1o KypcoBoi pabo-
te, CobecenoBanue, Tect

14 Hanucanue otuera no |BeinoiHeHne KypcoBOro 10 |OIIK-2, Brictymuienue (1oknan) Ha
KYpPCOBOMY IIPOEKTY npoekTa (paboThb) [IK-1 3aHATUH, 3alIUTa Kypco-
Virtoro 10 BBIX MPOEKTOB (pabor),
OTuer 1o KypcoBoii pabo-
Te, Tect
Hroro 3a cemectp 54
Hroro 190

10. KypcoBasi padota (mpoekT)
TpynoeMKoCTh ayIMTOPHBIX 3aHITUN U POPMUPYEMbIC KOMICTCHIIUM B paMKaX BBITIOJHEHUS Kyp-
COBOI1 paboTHI (IpoekTa) npeacTanieHs! Tadmuie 10.1.
Ta6mura 10.1 — TpymoeMKoCTh ayIUTOPHBIX 3aHATUH U (OPMUPYEMBIC KOMIIETCHIIMY B PAMKaX BBIITOJHE -
HUSI KypcoBOW paOoThI (IPOEKTa)

8 Y
= 2 E
3 = =
Oz
o = >~ O
HanmenoBaHnue ayMTOPHBIX 3aHITHI E ;- S o
o S E
X g =
al e 2
= S
5 cemecTp
Boinaua 3ananuii Ha KypcoBOU poeKT. M3i10keHne nopsiaka Bbl- 2 OIIK-2, IIK-1
nosiHeHus1. TpeboBaHus K 0POPMIICHHIO U 3aIIUTE KYPCOBOTO
IIPOEKTA.
CornacoBaHue CIIUCKA JTUTEPATYPHBIX HCTOYHUKOB U IJIaHA 0030p- 2
HOM 4acTu MPOEKTAa.
AHaJIN3 UCXOIHBIX TAHHBIX MO MPOEKTY. AHATUTHYECKHUE PACUETHI. 4
IIpoBepka rpadguueckux MaTepragoB MPOEKTa. 4
[IpoBepka odopmiieHus: IpoeKTa, Mpea3aluTa. 2
3aiuTa KypcoBOro IpoeKTa B BUE MPE3EHTALUY. 4
Hroro 3a cemectp 18

10.1. TembI KypcoBbIX padoT (IIPOEKTOB)
[TpumepHas TeMaTHKa KypCOBBIX paldoT (IPOEKTOB):
—  Pacuer BRIIPSAMUTETBHOTO CIUTABHOTO THOAA

— Pacuer n1ud@y3u0HHOTO BBIIPSIMUTEIBHOTO JHO/IA
— Pacuer CBY nepeximrouaTensHOTO JUOA € P-i-n CTPYKTYpPOit
— Pacuer 6e3apeiidoBoro OUIOIIPHOTO TPAH3UCTOPA
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— Pacuer apetichoBoro miaHapHO-3MUTAKCHAIBHOTO N-P-n TPAH3UCTOPA
— Pacder 0CHOBHBIX IMapaMeTPOB TUPUCTOPA
— Pacder nmapameTpoB TpaH3UCTOpA C YIPABISIOUIIM I1EPEXOIOM
— Pacuer napametpoB M/II1-Tpan3uctopon
— Pacuer ¢otopesuctopa

11. PeiiTunroBas cucremMa JJjisi OlleHKH YCIIeBAeMOCTH 00y4YaIOIIUXCS

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJeMeHTHI y4eOHOM 0aJut 3a nmepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECT]
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
4 cemectp
KonTpomnsnas padota 10 10 20
OTt4er no UHANBUAYANIb- 12 12 24
HOMY 3aJJaHUIO0
OTueT o mabopaTopHOi 10 10 20
pabote
Tect 2 2 6
Hroro makcumyM 3a nepu- 2 34 34 70
on
DK3amMeH 30
Hapacratomum urorom 2 36 70 100
5 cemectp
Brictymenne (noknan) Ha 5 5 5 15
3aHATUU
3amuTa KypcoBBIX MTPOCK- 30 30
TOB (paboT)
Koncnekr camonoaroros- 3 4 3 10
KU
OTtyeT mo KypcoBoii pabo- 10 10 10 30
TE
CobecenoBanue 5 5 5 15
Wroro makcumym 3a nepu- 23 24 53 100
on
Hapacraromum utorom 23 47 100 100
11.2. IlepecyeTt 0a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU Mpe/ICTaBieH B Tabmue 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOJIBHOW TOUYKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha gaty KT 4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbI OaisioB Ha naty KT 3
< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT 2
16
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

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

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. CwmupnoB FO.A., CokonoB C.B., TuroB E.B. ®usnyeckue 0CHOBBI MEKTPOHUKH. — YUeOHOE
nocobme. — CII6.: Jlawp, 2013. — 560 c. [DnekrpoHHblii pecypc] - Pexum npocryma:
https://e.lanbook.com/reader/book/5856/#1, nara obpamenus: 13.05.2018.

12.2. lonostHUTEILHAS JIATEPATYpa

1. Tposu ILE. TBepnotenbHas snekTpoHuka. — Ydyebnoe nmocobue. — Tomck: TYCVYP, 2006. —
321 c. (manuuue B 6ubmmorexe TYCVYP - 48 3k3.)

2. T'aman 3.M. ®usnka moiaynpoBOIHUKOBBIX IpHOOpoB: YuebHoe mocodue. — Tomck: M3a-Bo
HTJI, 2000. — 426 c. (nanuuue B 6ubmoteke TYCYP - 45 5k3.)

3. T'ypro B.A. TBepaorenbHas snekTpoHHKa: YueOHoe mocooue. — M.: Texnocdepa, 2005. —
408 c. (Hanmmuue B ouoimoteke TYCVYP - 88 ak3.)

4. IlaceiakoB B.B., Yupkun JI.K. [TonynpoBogaukoBeie Tprubopsl: YueOHUK i By30B. — CII0.:
Jlanb, 2006. — 480 c. (nanmuune B 6ubmmorexke TYCVYP - 98 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Tposu ILE. TBepaorenbHas 3JeKTPOHUKA. YUEOHO-METOAMUECKOE MOCOOUE MO0 ayIUuTOPHBIM
NPaKTUYECKUM 3aHATHAM M camocTosiTensHOU padote. — Tomck: TYCYP, 2007. — 76 c. (manmuue B Ou6-
muoteke TYCVYP - 49 3k3.)

2. Kuransckuit A.A. TBepaoTesnbHas EKTPOHUKA: MeToMUEeCKHe YKa3aHMs 110 BBIOJIHEHUIO
nabopatopHbix padboT. — Tomck: TYCVYP, 2007. — 59 c. (Hanmuuue B 6ubmmoteke TYCVYP - 29 »k3.)

3. Tposn IL.LE. Mukpoanexkrponuka: MeToanyeckue ykazaHusl 10 KypCOBOMY NPOEKTHPOBAHUIO
s ctyaeHToB crenuaibHocTi 200100 "MukposneKTpoHUKa U TBEPAOTEIbHAS AIEKTPOHUKA" TUCTAHIIM -
OHHOU U THeBHOU (opMm oOyderHus. — Tomck: TYCVYP, 2003. — 36 c. (manuune B 6ubmmoreke TYCVYP - 41
9K3.)

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS [IJIsI JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
UHBAJU/I0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl 11l CAMOCTOSTENIbHOM M ayAUuTOPHOM paboThl 00ydaroImuxcs
U3 YMCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI ¥ MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlaist I ¢ HApyIeHUSIMU 3PeHust:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

1. «eLIBRARY.RU» [OnekTpoHHbIil pecypc]: HaydHas 31eKTpoHHas 6nbnuoreka. — Pexxum no-
cryma: http://elibrary.ru

2. «Hayuno-o0pazoBarenbublii nopran TYCYP» [DnexktpoHHBIH pecypc]: HaydyHO-00pa3zoBa-
TeJBHBIN MOpTan yHuBepcutera. — Pexxum nocryna: http://edu.tusur.ru/

13. MaTtepuaibHO-TEXHMYECKOE 00ecrieuyeHre TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneyeHue

13.1. O01ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, TE-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUILINHEI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHoOe odecriedyeHne A1 NPAKTUYEeCKUX 3aHATHI

VYuebHas aymuTopus

yqe6Ha;1 ayauTopus Jis1 IpOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus 1JIs IMpOBE-
JICHMS 3aHATUH MPAKTUYECKOro Tuma, yueOHasi ayquTOpHs s NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
NMOMCIICHUC JId MMPOBCACHUS I'PYHIIIOBBIX U MHAWBHIYAJIbHBIX KOHC}’HI)TaIlI/If/'I, NMOMCEIICHUE I ITPOBEAC-
HUSI TEKYILLEr0 KOHTPOJIA U MPOMEXYTOUHON aTTecTaluu

634034, Tomckast obnacts, . Tomck, Bepuununa ynuia, 1. 74, 224 ayn.

Onucanue nMerouierocs 000pya0BaHuUsA:

- Kommutekt crienmanusupoBanHoi yueOHON MeOenu;

- PaGouee mecTo mpemnoaBares.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT

JlaGoparopust TBEpAOTENBHOMN SJIEKTPOHUKHA U MUKPOIIEKTPOHUKHU

yueOHasi ayJUTOpHs I IPOBEICHUS 3aHATUH TaOOPaTOPHOTO THIA

634034, Tomckast obmactb, . Tomck, Bepmuauna ynuna, a. 74, 1156 ay.

Onwucanue uMeronierocs 000pya0BaHuUs:

- JJaboparopusbie ctenapl: «MccnenoBanne BAX p-n nepexona», «McciaenoBanne BOIbTEMKOCTHON
XapaKTePUCTUKU p-n Te-pexofa» - (2 mr.), «MccnenoBanue CTaTUCTUYECKUX XapaKTePUCTHUK MOJIEBOTO
TPaH3UCTOPa CO BCTPOCHHBIM p-n mnepexonom» (2 mrt.), «MccnenoBanrue cTaTUCTUUYECKUX XapaKTEPUCTUK
ounonsipHOro TpaHzucropa» (2 wr.), «MccraenqoBanue MepexoiHbIX MPOLECCOB B IMOTYNPOBOIHUKOBOM
nuoje», «Pu3nueckre OCHOBBI AIEKTPOHUKID;

- Ucrounuk nmurtanms b5-31;

- Boastmerp B7-22A (2 wit.);

- Ocmtorpad C1-118A;

- Ocmmmnorpad ACK-1021;

- I'enepatop I'5-15;

- Usmepurtens J12-42 (2 mit.);

- [lepcoHanbHBIN KOMIIBIOTED;

- Kommnekr cnenunanuzupoBanHoi yueOHoI mebenu;
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- PaGouee mecto mpenogaBarens.
[TporpamMHOe obecrieueHue:

— LibreOffice

— PDF-XChange Viewer

— Windows XP

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
st camocTosTeNnbHOM paboThl HCTONB3YIOTCA yueOHblE ayAUTOpUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, 1. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynwuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOenb;

- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMalnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0beceueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qys Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSl U HHBAJIN/10B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYIIECTBIISIETCA C UCTIOIb30BAaHUEM CPEICTB 00yUEHHS OOILIEro U CIelnaIbHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHIX ¢ OOYUAIONIUMHUCS ¢ HAPYHIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHKE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHPOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPEToiaBaHus il 00YJaOLTIXCsI
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
HAa JIOCKE WJIH CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00Yy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCS aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUK U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHON MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OueHouyHble MaTepUAJIbI 1 MeTOANYECKHEe PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsS OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBBIE 3aJaHUA
1. IIpu T=0 K Bce ypoBHH...
1. BaJIeHTHOM 30HBI HE 3aHSATHI, & YPOBHU 30HBI IPOBOAMMOCTH 3aIIOJTHEHBI;
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2. BAJICHTHOM 30HBI U 30HEI MMPOBOAUMOCTH HC 3aHATHI;
. BAJICHTHOM 30HBI M 30HEI IMPOBOJUMOCTH 3aII0JIHCHBI,
. BaJICHTHOM 30HBI 3aIOJIHCHBI, @ YPOBHHU 30HBI IPOBOANMOCTU HC 3aHATHI.

N W

. Hocurtenu B BEIPOXKICHHBIX NOTYNIPOBOAHUKAX MOAYUHSAIOTCS CTATUCTHKE. . .
. ®epmu-/lupaka;

. boze-Ditnmreiina;

. MaxkcBemna-bonbiimaHna;

. bonemmana.

AW =N

. [TonBMKHOCTB AMEKTPOHOB B MOTYIPOBOJHHUKAX. . .

. BCerJia MEHBIIIE TIOJIBUKHOCTH JBIPOK;

. MOXKET OBITh, KaK MEHBIIIE MOABIKHOCTH JILIPOK, TaK M OOJIBIIIE;
. Bceryia OOoJTbIIe MOABMIKHOCTH JIBIPOK;

. paBHA MOABMKHOCTH JIBIPOK.

W= W

. O dext ogHoCcTOpOHHEH TpoBOANMOCTH Anona [IIOTTKHM OTpaskeH Ha HIKBUBAJIICHTHOH CXEME. ..

. OMUYECKHM CONPOTUBIIEHUEM 0a3bl;

. i depeHInaIbHBIM COIPOTUBIICHUEM;

. COIIPOTHUBIICHUEM PACTCKaHMS;

. EMKOCTBIO TJIOCKOTO KOHJICHCATOPa, OJHOM M3 OOKIJIaAOK KOTOPOH SIBIISIETCSI METalI, a BTOPOMH
(BooOparkaemoii) 0OKIIaiKol sABJsieTCs M3MeHstomasics rpanua OI13.

N W~ B

5. DNEeKTPOHBI, MPOLIEAIINE B METAJLI, CO3/Ial0T HA €ro MOBEPXHOCTH OTPHULATEIbHBIN 3apsii, a B
MPUIIOBCPXHOCTHOM CJIOC MPOBOAHUKA HECCKOMIICHCUPOBAHHLIC MOHHU30BAHHBIC JOHOPLI (1)OpMI/Ipy10T I10-
JIOKUTENbHBIN 3aps]], B pe3yabTaTe 3TOr0 Mpoliecca MeXAy METAJIJIOM U MOIYIPOBOJAHUKOM BO3HUKAET. . .

1. BHyTpeHHEE 3IEKTPUUECKOE T10JIE;

. BHEIITHEE 3JIEKTPUYECKOE MOJIE;
. MAaroHuTHOC€ I10JIC;
. TPaJIUeHT KOHIICHTPAIIH.

AW N

. O6nacThIO0 IPOCTPAHCTBEHHOTO 3aps/ia Ha3bIBaeTCsa 00JacTh Ha KOHTAKTE, THE. . .
. B METaJIJIe TOBBIIIEHA KOHIIEHTPALHS 3JIEKTPOHOB;

. B MeTaJlJIe OHWKEHA KOHIIEHTPAIUS 3JIEKTPOHOB;

. B TIOJIYTIPOBOJIHUKE MOHUKEHA KOHLIEHTPALIUS 3JI€KTPOHOB;

. B TIOJTYTIPOBOJJHHUKE MOBBIIIEHA KOHIEHTPALIUS AIEKTPOHOB.

AW~

7. Quon IIOTTKM — 3TO MONYIPOBOJHUKOBBIM MPUOOP HA OCHOBE KOHTAKTa METAJLI-TIONYIPOBOI-
HUK, IPUHLHUIT JEHCTBUS KOTOPOTO OCHOBAH Ha SIBJICHUHU. . .

1. poTosneKkTpOHHOM SMHUCCHH;

2. BTOPUYHOM IMUCCUU;

3. aBTORJIEKTPOHHOW SMHUCCUH;

4. TEpMORJIEKTPOHHOMN IMUCCHUHU.

8. SIBmeHue mepexoia OCHOBHBIX HocuTenel 3apsaa uepes OII3 p-n mepexoma B o6macth, B 00-
JIacThb, IJIe OHU CTAHOBATCS HEOCHOBHBIMH, Ha3bIBAETCHL. . .

| .MH>KEKIMST HEOCHOBHBIX HOCUTEJEH 3apsia;

2. MTHXEKIIUS OCHOBHBIX HOCHUTEJIEH 3apsa;

3. BKCTpaKIIMsl HEOCHOBHBIX HOCUTENEH 3apsija;

4. 3KCTpaKIMsa OCHOBHBIX HOCUTEJEH 3apsia.

9. Kaxo¥t Tok BO3HUKAET M3-3a 3arpsA3HEHHs] TOBEPXHOCTHU MOIYIPOBOJIHIKA U MOXKET CYIIECTBEH-

HO BJIMATH Ha 00paTHyIo BeTBb BAX mpu 1ocTatoyHo 00JbIIuX 00paTHBIX HAIPSIKEHUSIX?
1. TOK TETIOBOM reHepaluu;
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2. KaHAJbHBIN TOK;
3. TOK YT€UKH;
4. TOK HACHIILICHUS.

10. YcunutenpHble, TeéHEpaTOPHbIE U TMEPEKIIIoYaTeIbHbIE CBOMCTBA OUIOISAPHOTO TPAaH3UCTOpPA
00YCIIOBJIEHBI SIBICHUSIMU. ..

1. MHXXEKIIMM HEOCHOBHBIX U AKCTPAKIIMM OCHOBHBIX HOCUTENEH 3apsI0B;

2. MHXXEKIUM OCHOBHBIX M DKCTPAKLMU HEOCHOBHBIX HOCHUTEJICH 3aps10B;

3. MHXKEKIIMH U DKCTPAKIIMKM OCHOBHBIX HOCUTEJIEH 3aps0B;

4. MH)KEKLINU U DKCTPAKLIIUU HEOCHOBHBIX HOCHUTEIEH 3apsl0B.

11. AKTUBHBIN PEXUM PaOOTHI OUITOISIPHOTO TPAH3UCTOPA OCYIIECTBIISETCS TOTAA, KOT/A. ..
1. SMUTTEpHBIN U KOJJIEKTOPHBINA EPEXOABI CMEILLEHBI B ITPSIMOM HalpaBJICHUH;

2. SMUTTEPHBIA U KOJJIEKTOPHBIN MEPEXO/IbI CMEIIICHBI B 00paTHOM HaIlpaBJICHUH;

3. SMUTTEPHBIH epexo CMELIeH B 00paTHOM HalpaBJICHUH, KOJUIEKTOPHBIN B IPSIMOM.

4. SOMHTTEPHBIN TIEPEX0] CMEIIICH B MPSMOM HAIPABJICHUH, KOJJIEKTOPHBIN B 00OpaTHOM.

12. V3 HWKe MEpEUHCIICHHBIX MapaMeTPOB OMITONSIPHOTO TPAH3UCTOpPA K YUCITY BHEIIHUX Iapa-
METPOB HE OTHOCHUTCH. ..

1. cratndyeckuii koA PHUITMEHT TIepe1aun TOKa IMUTTEPA;

2. nuddepeHunanbHblii K03(QGUIHESHT Mepeladyd TOKa SMUTTEPA;

3. ko3 dULIUEHT Tepeaadn Toka 0asbl;

4. 3¢ (peKTUBHOCTH KOJUIEKTOPA.

13. Ha nanHOM puCYHKE NPHUBEECHO YCIOBHO-Tpaduueckoe 0003HAYCHHUE. ..
1. reTepoOMMIONAPHOTO TPAH3UCTOPA,;

2. MHXKEKLIIMOHHOTO TPaH3UCTOPA;

3. OHOIEPEXOTHOTO TPA3CUTOPA;

4. TaBUHHOTO TPAH3UCTOPA.

14. Tupucrop — 310...

1. OTyIIPOBOAHUKOBBINA TIPHOOP ¢ TpeMs WK Oojiee p-n MepexoaaMu, Ha BOJIBTAMIIEPHON Xapak-
TEPUCTHKE KOTOPOT'O MMEETCS YYaCTOK C OTPULIATEIbHBIM UG PepeHIINaTbHBIM CONPOTHUBIICHNEM;

2. TIOJIyIIPOBOHUKOBBIA TIPHOOP ¢ ABYMsI WM OoJiee p-n mepexonaMu, Ha BOJIbTAMIIEPHON Xapak-
TEPUCTHKE KOTOPOT'O MMEETCS Y4aCTOK C OTPULIATEIbHBIM UG PepeHIINaTbHBIM CONPOTHUBIICHNEM;

3. OTYTPOBOHUKOBBIN MPUOOP ¢ TpeMs uiu Oosee p-n mepexoJamMu, Ha BOJIBTAMIIEPHON Xapak-
TEPUCTUKE KOTOPOTO0 UMEETCS YYaCTOK C OTPUIATEIbHON TPOBOJUMOCTHIO;

4. MOTYTIPOBOTHUKOBBIM TIPUOOP ¢ ABYMS WM OoJiee p-n MepexoaaMu, Ha BOJbTAMIIEPHOM Xapak-
TEPUCTUKE KOTOPOTO UMEETCS YYaCTOK C OTPUIATEIbHON MTPOBOJUMOCTBIO.

15. B OTKpBITOM COCTOSIHUU COIIPOTUBIIEHUE TUPUCTOPA. . .
1. BBICOKO, ¥ Yepe3 HETO MPOTEKaeT OOJIBIIION TOK;

2. BBICOKO, U Yepe3 HEro NpOTEeKaeT Majbli TOK;

3. MaJI0, ¥ YepE3 HETO MPOTEKAET MAJIbIN TOK;

4. maio, 1 4epe3 Hero MpoTeKaeT OONBIION TOK.

16. B TpaH3ucTOpax ¢ ynpaBiISIOLIUM P-N MEPEX0J0M B KaUECTBE 3aTBOPA UCIOJIB3YETCsI 00JIaCTb,
THUII 3JIEKTPOIIPOBOHOCTH KOTOPOHA. ..

1. IPOTUBOIIONIOKEH THUITY 3JIEKTIIPOBOJTHOCTH HCTOKA;

2. IPOTUBOIOJIOXKEH THITY JIEKTPOIIPOBOAHOCTHU CTOKA;

3. coBmaJaeT C TUIIOM JIEKTIIPOBOAHOCTHU B KaHAJIE;

4. IPOTUBOMOJIOKEH TUITY FIEKTPONPOBOJHOCTH KaHaa.

17. B TpaH3uCTOpax ¢ U30JIMPOBAHHBIM 3aTBOPOM MEXAY METAIIIMYECKUM 3aTBOPOM U IPOBOJIS -
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MM KaHAaJIOM PACHOJIOKEH TOHKUM CIIOH. ..
1. nuaneKTpuKa;
2. MeTannia;
3. OJIyTPOBOIHUKA C TIPOTHUBOIIOJIOKEHHBIM THUTIOM IMPOBOJIUMOCTH, YEM B KaHAJIE;
4. NOMYNPOBOJIHUKA C TAKUM K€ THUIIOM ITPOBOJUMOCTH, UTO U B KaHAJE.

18. Pexxum paboThI TOJEBOTO TPAH3UCTOPA C YIPABISIFONIMM P-N MePexofoM 0e3 MEepeKphITHs Ka-
HaJla Ha3bIBAETCHl. . .

1. pexXKMMOM OTCEYKHU;

2. IMHEHUHBIM PEXKUMOM;

3. peXKMMOM HACBIIICHMUS;

4. aKTUBHBIM PEKHUMOM.

19. Jlnis momy4eHust BEICOKOM KPYTH3HBI HEOOXOIMMO UMETh KaHal. ..
1. c GoMBIION JTMHON M MAJION IIUPUHOM;

2. ¢ OOJBIION NJTMHOM M OONBIIION ITMPUHON;

3. ¢ MayIoil UIMHOM M MaJIO¥ IIMPUHOM;

4. ¢ MasIo¥ AJIMHOM M OOJBIION ITMPUHOM.

20. Ilpu pabore TpaH3UCTOpa B KauyeCTBE JaT4YUKa TEMIIEPATyphl OOBIYHO HCIIOJIB3YIOT CXEMY
BKITFOUCHUSI. . .
. C OOIIMM KOJIJIEKTOPOM M OTKJIIOYEHHBIM SMUTTEPOM;
. ¢ o0mIeii 6a3oii;
. C OOIIIMM SMHUTTEPOM U OTKIIOYCHHOU 0a30M;
. C OOIIUM KOJUIEKTOPOM.

AW~

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
. DyHnameHTanbHas CUCTEMA YPaBHEHUM TBEPAOTEIBHON AIIEKTPOHUKH.
. CobcTBeHHbIE, MPUMECHBIE M KOMIIEHCUPOBAaHHbBIE TOJIYTIPOBOHUKHY.
. l'enepanus 1 pekoMOMHAIMSI HOCUTENIEH B MOTYIIPOBOJHHUKAX.
. KoHTakT MeTami-noaynpoBOAHHUK.
. Anopx MloTTkH.
. OMu4eckue KOHTaKThI.
. Mexann3m o0pa3oBaHust SJIEKTPOHHO-ABIpoUHOTO Tiepexona (D/IT).
. KoHTakTHas pa3HOCTb NOTEHLIMAJIOB, €€ 3aBUCUMOCTb OT KOHLIEHTPALUU JIETUPYIOIIEH ITpUMe-
CH, TEMIIEpaTyphl U HIMPUHBI 3alIPEIICHHOM 30HBI.
9. Onepreruueckue auarpammsl /111 npu npsMoM U 0OpaTHOM CMELIECHUSX.
10. TToToku HOCUTENEH 3apsAA0B U IPUHLKIT BeIpsMieHus Toka D/II1.
11. Metoap! nonyuenust DI1: cinasnenue, auddys3ust, HOHHOE JETUPOBAHUE, SITUTAKCHUS.
12. IloHATHE MIAaBHOTO U PE3KOr0, CAMMETPUUYHOTO U HecumMmeTpuuHoro DJII1, Toueynsie u mioc-
koctHbIe D/II1.
13. Knaccuduxkarus 1uoos.
14. BeInpsAMUTENIBHBIE TUOBL.
15. Bapuxkarsl.
16. CTaOUIuTpOH.
17. TyHHENBHBIN AUO.
18. ®oTomuon.
19. Ceeroauos.
20. bunonsipusiii Tpanzuctop (bT): onpenenenne, cxembl BKIIOUYEHUS, PEKUMBI paOOTHI.
21. [peiidosbiit u 0e3aperidonbiii BT.
22. Cxema notokoB Hocureneil B bT.
23. Buytpennue napametpsl bT: vy, all, a*.
24. Buemnue napametpsl bT: a, B.
25. Cratuueckue xapakrepuctuku bT.
26. YeunurensHsle cBoiicta BT.

01N N~ W~
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27.
28.
29.
30.
31.

32

33.
34.
35.
36.
37.

38

39.
40.
41.
42.
44.
45.
46.
47.
48.
49.
50.

51

AW~

O 00 1N DN K W~

10
11
12
13
14
15
16
17
18
19

20.

21

22.

23

YacrorHelie mapamerpsl bT.

OxBuBaJieHTHas cxema bT.

BT xax uetsipexnomocHuk. Cucrema y, z, h — napamerpos.
Momusie BT.

JlaBunnbIi BT.

. OIHOMIEPEXOTHBIN TPAH3UCTOP.

MHXEeKUMOHHBIN TPAH3UCTOP.

[IIymsl B BT.

Monens D6epca—Mornna.

Knaccudukanus u mapkuposka bT.

[Tonessie Tpansuctopsl (I1T): onpenenenue, BUABL.

. IIT ¢ ynpasnsrommm nepexoaom u 6apbepom [llorTku.
IIT ¢ nHOYIMPOBAaHHBIM U BCTPOCHHBIM KaHAJIOM.
Kommnnemenrapnas napa. [Tapametpst I1T. [loctonHcTBa M1 HEJOCTATKH.
Beprukansusiii M/III-Tpansucrop.

ITTLL.

Tupucropsl: onpeeneHue, BUIbL.

[TpyuHIMO AEHCTBUS JUOAHOTO THPHUCTOPA.

TpuoaHbIN TUPUCTOD.

CUMMETPHUYHBIA TUPUCTOP.

[ToynmpoBOTHUKOBEIE TaTYNKH, TPEOOpa30BATEIH.
MeToab! U30JISIIHH.

MHOro>MUTTEpHBIA 1 MHOTOKOJUIEKTOPHBIN bT.

. BepTukaibHbIil 1 TOPU3OHTAIBHBIN TPAH3UCTOP.

14.1.3. TeMbI 10KJI210B

. [1omynpOBOIHUKOBBIE TUOBI.
. bunonspHbie TPaH3UCTOPBL.

. [lonesble TPaH3UCTOPBL.

. TupucTopsl.

14.1.4. Bonipochl Ha cobeceoBaHue

. OyH1aMeHTalbHAsl CUCTEMA YPABHEHUN TBEPIOTEIBHOM AIEKTPOHUKH.

. KonTakt Metami-noiaynpoBOIHUK.

. Jnon IIoTTkwM.

. MexanusM o0pa3oBaHUs 3IEKTPOHHO-AbIpOUHOTO nepexona (D).

. DHeprerudeckue auarpamMmbl /11 npu npssMom 1 0OpaTHOM CMEIICHHUSIX.

. Iloroxku HOCUTENEH 3apsiA0B U IPUHIUIN BhIIpsAMieHus Toka D/II1.

. Kimaccudukarus quonos.

. bunonapusiii Tpansuctop (bT): onpenenenue, cxembl BKIIIOYEHHS, PEKUMBI paOOTHI.

Hpeiidoserii u 6e3npetidossiii BT.

. Cxema notokoB Hocutenen B BT.

. Buyrpennue napamerpst bT: vy, all, a*.

. Baemaue mapamertpsr bT: a, B.

. Cratnueckue xapakrepuctuku bT.

. YeunurenbsHble cBoiicTBa BT.

. HacrorHeie mapamerpsl bT.

. OxkBHUBasIeHTHAas cxema bT.

. BT xak getsipexnomocHuk. Cucrema y, z, h — mapamerpos.
. Monens D6epca—Morna.

. Knaccugukamms u mapkuposka bT.

[Tonessie Tpansuctopsl (I1T): onpenenenue, BUIbI.

. IIT ¢ ynpanstomum niepexoaoM u 6aprepom IlorTku.
[1T ¢ uHAYUMPOBAHHBIM U BCTPOCHHBIM KaHAJIOM.

. ITTII.
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14.1.5. Tembl 0IPOCOB HA 3aHATHAX
1. ®yHnameHTanbHas CUCTEMa YPaBHEHUM TBEPAOTEIbHON AJIEKTPOHUKH.
2. KoHTaKT MeTaI-noaylnpOBOAHHUK.
3. luox IloTTKwM.
4. Mexanu3M o0pa3oBaHUs AIEKTPOHHO-AbIpoyHOro nepexona (DIT).
5. DHeprerudeckue quarpammbl DI mpu mpsiMoM 1 0OpaTHOM CMEIICHHSX.
6. IToroku HOCHTENEH 3aps 0B M IPUHLMII BhIIpsiMIeHUs Toka D/IIT.
7. Kimaccudukarus quomos.
8. bunonsipusiii Tpansucrop (BT): onpenenenne, cxeMbl BKIIOUECHUS, PEKUMBI paOOTHI.
. Hpeiidorsriit u 6e3nperidoBoiii bT.
10. Bayrpennue napametpst BT: v, all, a*.
11. Buemnaue napamerpsl bT: a, B.
12. Cratnueckue xapakrepuctuku bT.
13. OxBuBanenTHas cxema bT.
14. BT xax uetslpexnomocHuk. Cucrema y, z, h — napamerpos.
15. TTonesie Tpanzuctopsl (I1T): onpenenenue, BUIHI.
16. Tupucropsi.

Ne)

14.1.6. Tembl HHANBUAYAJTbHBIX 32/1aHUI
. Pacuer mapameTpoB MOIyITPOBOTHUKOBBIX JHOIOB.
2. Pacyer mapamMeTpoB OUTIONSPHBIX TPAH3UCTOPOB.

—

14.1.7. Tembl KOHTPOJILHBIX padoT
. PacueT napameTpoB nosynpoBOAHUKOBBIX PUOOPOB.
. PacueT napameTpoB OUNIOISIPHOTO TPAH3UCTOPA.

N —

14.1.8. Bonpocbl Ha caMONIOATOTOBKY
. MarsneTosnekTpoHukKa.
. [Tpubops! Ha s dexte ['anHa.
. Kpuoanekrponuka.
. XeMOTpOHHKA.
. [IpuGopsI ¢ 3aps10BOH CBA3DIO.

DN D W N =

14.1.9. Bonipocs! 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATUAAM, CEMUHAPaAM
Du3nyecKrue OCHOBBI TBEPIOTEIBLHOM AIEKTPOHUKHI
Pacuer mapameTrpoB auona llloTTku
Pacuer napameTpoB 3J€KTPOHHO-IBIPOYHOTO MEpexoa
Pacuet napameTpoB MoynpOBOJHUKOBBIX JHOJOB
Pacuer BHEITHUX ¥ BHYTPEHHUX MApaMETPOB OUIIOJISIPHOTO TPAH3UCTOPA
Dddekt Dpau B OUNONIAPHBIX TPAH3UCTOPAX
OmnpeneneHrne MaJIOCUTHAIILHBIX TTApaMeTPOB OUTIOISPHOTO TPAH3UCTOPa
PacueT napameTpoB MOJIEBBIX TPAH3UCTOPOB
Pacuer napameTpoB TUPHUCTOPOB
Pacuer mapameTpoB MoIyNmpOBOTHUKOBEIX MTPeoOpa3oBaTesieil 1 CEHCOPOB

14.1.10. Temb1 J1a00paTOPHBIX PpadoOT
. UccnenoBanue BOJBT-aMIIEPHOM XapaKTEPUCTUKU P-n Miepexoaa
. UccnenoBanne BOIBT-eMKOCTHBIX XapaKTEPUCTHK TTOIYITPOBOAHUKOBOTO MO
. 3yueHne nepexoHbIX MPOLEeCCOB B MOTYIPOBOJHIUKOBOM JIHO/E
. UccnenoBanne cTaTH4ecKnuX XapaKTepUCTUK OUIOISPHOTO TPAH3HCTOPA
. Onpeznenenue napaMmeTpoB OUITOIIPHOTO TPAH3UCTOPA
. UccnenoBanne xapakTepHUCTHK MOJIEBOTO TPAH3UCTOPA C YIPABISIIOIIMM P-N IEPEX0IOM

N DN B WN—

14.1.11. Tembl KypCcOBBIX POEKTOB (PadoT)
. PacueT BBRIIPSAMUTENHHOTO CIIABHOTO U0
. Pacyer nudy3noHHOTO BHITPSIMUTEIBHOTO ANOA
. Pacuer CBY nepekiouaTenbHOTO JUO/AA C P-i-N CTPYKTYPOi
. Pacuer 6e3apeiihoBoro OUMOISIPHOTO TPAH3UCTOPA

AW N —
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5. Pacuer apeii¢oBoro rmiaHapHO-3MUTAKCHAIBHOTO N-pP-N TPaH3HCTOpa
6. PacyeT OCHOBHBIX TapaMeTPOB TUPUCTOPA
7. Pacuer mapaMeTpOB TPaH3UCTOPA € YIIPABJISIOLIUM IIEPEXOIOM
8. Pacuer mapamerpoB M/III-Tpan3uctopoB
9. Pacuer ¢oropesuctopa

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTSAMU

310POBbSI 1 HHBAJIH/I0B

I[JISI JiuIy ¢ OrpaHU4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_Ie 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTCpuajibl OLUCHUBAHUA IJIA JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU

310pPOBbA U MHBAJIMJIOB

Kareropuu
oOy4arommxcs

Bup! JONOTHUATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB O0YUCHUS

C napyumeHusMu
ciryxa

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

[Tpeumy1eCTBEHHO MUCHMEHHAS
poBepKa

C HapymeHusiMu
3peHus

CobecemoBanue 1O BOTIPOCAM K 3a4€TYy,
OIIPOC 0 TEPMHHAM

[IpeumyiiecTBEHHO YCTHAsI MPOBEPKa
(MHIMBUAYAIBHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

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

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSIMH T10
00LLIEMETUIIMHCKUM
MOKA3aHUSAM

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

[Ipenmy1iecTBEHHO NPOBEPKa
METOZAMH UCXOJISl U3 COCTOSTHUS
o0y4arouierocss Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM 1JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTaBICHUE 3a/1aHUs C UCIIOJIb30BaHUEM CYPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00y4aromuxcs MpeycMaTpuBaeTcs JOCTYII -
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, 8 IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- [IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuu B popMax, aJaarTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUU:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.
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JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

[Tpu HEOOXOAMMOCTH IS JII] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI M MHBAJIUJIOB MPOIIC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yYCHHUSI MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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