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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nportokot Ne 54 ot « 15 » 6 2018 r
JIMCT COI'NTACOBAHUA

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3zoBareIbHOro craHiapra Beiciiero oopasoanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crenuanbHocTr) 11.03.02 MHDOKOMMYHHUKAITMOHHBIE TEXHOJOTUHM W CHUCTEMBI CBSI3H,
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3aBeyroNInid BEITyCKAOIIEH Kad.
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noteHt kadenper TY A. H. bynnakos

JoueHT kadeapsl paAuOTEXHUYECKUX
cucteM (PTC) B. A. I'pomoB
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[lenpto mpemomaBaHus IUCHUUIUIAHBI SIBISCTCS W3YYCHHE CTYICHTAMH TPUHIIMIIOB pPadOTHI,
MapaMeTpoB, BOJIBT-AMIICPHBIX XapaKTEPUCTHK, DJIEMEHTHOW 0a3bl, MPUMEHSIEMONW B MHOTOKaHAIbHBIX
TEJIEKOMMYHUKAITHOHHBIX CHCTEMaX, TEJICBU3UOHHOM, palOpeseiHON, TporochepHO, KOCMUIECKON U
PaarOIOKAMOHHON CBSI3U

1.2. 3agaum IMCHUIIITHHBI

— - U3y4YEHHUE MPUHIIMIIOB JACHCTBUSA, XapaKTEPUCTHK, MMApaMEeTPOB U OCOOCHHOCTEH YCTPOMCTBA
BOKHEUIIINX TOTYIPOBOIHUKOBBIX, JICKTPOBAKYYMHBIX M ONTOIEKTPOHHBIX MPUOOPOB, UCIIOIH3yEMbIX B
ayIoOBH3yaTbHOW TeXHUKE. K HMX YHCITy OTHOCATCS TUOJbI, OWMOJSIPHBIX W TOJEBBIC TPAH3UCTOPHI,
npuOoOpel ¢ OTpUIATeNbHOH  JU(QEpeHIIMaAIBPHON  TPOBOAMMOCTBIO,  ONTOXJIEKTPOHHBIE U
ANIEKTPOBAKYYMHBIE TIPUOOPHI, FIIEMEHTHI HHTETPATBHBIX CXEM U OCHOBBI TEXHOJIOTUU MX TIPOU3BOJICTBA;

— - U3YYCHHE IIABHBIX IEMEHTOB IU(PPOBON M aHAJOTOBOM CXEMOTEXHHUKH, BBIOJTHCHHBIX Ha
OCHOBE TOJTYIPOBOTHUKOBBIX, JIEKTPOBAKYYMHBIX U ONTOYICKTPOHHBIX IPUOOPOB.

2. Mecto aucuunimabl B ctpykrype OITIOII
Huctunnuna «9nextponuka» (b1.5.20) otHocurcs k 610Ky 1 (6a3oBas 4actsb).
[IpeamecTByOMMUMH AUCIUIUIMHAMH, (OPMHUPYIOIIMMH HadallbHBIC 3HAHUS, SBISIOTCS: Teopus
aneKkTpudeckux nemnei, Gusmka.
[TocnenyromumMy TUCHHUIUTMHAME  SBISIOTCS: BhlUMcnuTeNbHAsS TEXHWKA W WH(GOPMALMOHHBIC
TexHonoruu, Paguonepenaroniue ycTporcTBa CUCTEM MOOWMIIBHOM cBsi3u, PanuonpueMHubie ycTpoiicTBa
CHCTEM MOOMIIBHOH CBsI3M, CXeMOTEXHHUKA TEIEKOMMYHHKAIIMOHHBIX YCTPOUCTB.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AHCHHILINHBI

[Tponiecc n3yyeHus QUCUUIUIMHBI HalpaBiieH Ha (JOPMUPOBAHUE CIIETYIOLIIUX KOMIIETEHLIUH:

—  OK-7 criocobHOCTHIO K CAaMOOPTaHU3aIlMK U CaMOOOPa30BaHUIO;

B pesynbrare usydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOKEH:

— 3HaTh - YCTPOWCTBO W TPHUHIMI JAEHCTBHs, YCIOBHbIE TIpaduueckue 0O0O03HauYEHUs
TPAaH3UCTOPHBIX KIIKOYEH, JIOTMYECKUX NIeMEeHTOB «M», «MJIM» Ha IUCKPETHBIX M HHTETPalIbHBIX
KOMIIOHEHTAaXx; - YCTPOWCTBO U NMPUHLUI ACHCTBUS, YCIOBHBIE rpaduyeckue 0003HAYCHUsI YCUITUTENEeH U
npeoOpa3oBaTeniell aHAJIOrOBbIX MIEKTPUUYECKUX CUTHAJIOB Ha IMOJIEBBIX U OMIOJSPHBIX TPAaH3UCTOpaX,
OTEPALMOHHBIX YCUIIUTENAX; - MUKPOCXEMOTEXHUKY, TPUHLUIIBI pabOThl 0a30BBIX KAaCKaJ0B JIOTHYECKUX
3JIEMEHTOB LIU(PPOBBIX CXEM.

—  yMeTb - OOBSICHATH (PU3NYECKOE Ha3HAUEHUE 3JIEMEHTOB aHAJIOTOBBIX U LIU(POBBIX CXEM M UX
BJIMSIHHE Ha MapaMeTpbl 0a30BbIX KacKaJ0B; - IPOBOJAUTDH JIEKTPUUECKUE PACUETHI 3JIEMEHTOB OTJEIIBHBIX
KaCKaJI0B C UCIOJIb30BAaHUEM CTAHJIAPTHBIX MTAKETOB MPHUKJIAJHBIX TPOrPaMM.

— BJAJeTh - HAaBbIKAMU M3MEPEHUs XapaKTEPUCTUK M MapaMeTpoB HU(POBBIX U aHAJOTOBBIX
UHTETPAJIbHBIX CXEM U METOJaMU Mar€éMaTH4eCKOTO MOJAEIMPOBAaHUS KOMIIOHEHTOB M CXEM; - HaBbIKAMH
O00OBEKTUBHOW OIIEHKU BO3MOKHOCTEN (PYHKIIMOHAIBHOM AIIEKTPOHUKH.

4. O0beM IMCUMIIMHBI M BUABI Y4e0HOM padoThl

OO0mass TpyAO€MKOCTh IUCHUIUIMHBI cocTaBisieT 6.0 3aueTHBIX EIUHUIBI M TPEACTaBIeHa B
Taonuie 4.1.

Tabnuna 4.1 — TpymoeMKOCTb TUCITUTLTAHBI

Bunbr yueOHOM neaTenbHOCTH Bcero gacos CemecTpsl

3 cemecTp
AyIuTopHBIE 3aHATHS (BCETO) 108 108
Jlexuun 36 36
IIpakTrueckue 3aHATHS 36 36
JlaGoparopHbie paboOTHI 36 36
CamocrositensHas pabota (Bcero) 72 72
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Odopmiierre oT4eTOB 110 JTabOpaTOPHBIM paboTam 30 30
[IpopaboTka JIEKIIMOHHOTO MaTepuaa 24 24
IToaroToBKa K MPaKTUYECKUM 3aHATUIM, CEMUHApaAM 18 18
Bcero (6e3 sx3amena) 180 180
[TonroToBka u caada sKk3amMeHa 36 36
OO0mmas Tpy10eMKOCTb, 4 216 216
3auetHbie EquHUITBI 6.0 6.0

5. Conep:xanue TUCHMILIHHBI

5.1. Pa3aesnsl JUCHUIIMHGLI 1 BUABI 3AHATHI
Paznensl AMCHMITITMHBI U BUJIBI 3aHSATUI PUBEACHBI B Tabmuie 5.1.
Ta6muna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITUH

Bcero
yacoB = Dopmupyemsl
[Tpak.  Jla0. Cam. PMHDY
Ha3zBaHus pa3zenoB AUCHUILTUHBI Jlek., u (Ge3 e
3aH., 4 pabd.,9 padb., d
9K3aMe€ KOMIIETEHIMU
Ha)
3 cemectp

1 Benenue B Gu3UKy MOITYIPOBOIHUKOB. 2 0 0 2 4 OK-7
2 ®du3nyeckue MpoLecchl MpU KOHTAKTe 4 20 4 15 43  OK-7
Pa3sHOPOJIHBIX MaTepUaIoB (p-n- Hepexo,
KOHTAKT METaJlI-IIOJIYIIPOBO/IHUK,
reTeponepexon).
3 ®dusnyeckue npouecchl B CTPYKType ¢ 4 4 4 7 19 | OK-7
JIBYMsI B3aMOJICHCTBYIOIIUMHU
nepexofaMu U e€ CTaTuuecKue
XapaKTEPUCTHUKH.
4 dusnyeckue Npoueccsl B CTPYKType 4 8 4 10 26 OK-7
MeTaJI-IUAIEKTPUK-TIOYTIPOBOAHUK U
e€ CTaTUYEeCKUE XapaKTePUCTHKH.
5 ®u3ndecKue OCHOBBI YIIPABICHUS 1 0 2 4 7 OK-7
TOKOM KaHaJla ¢ TIOMOILBIO
YIPaBJISIOUIETo Mepexoaa.
6 POTOANEKTPUUECKHE SBICHUS B 1 0 0 2 3 OK-7
MOJTyTIPOBOAHUKAX.
7 OU3NYECKHUE OCHOBBI 2 0 4 6 12 OK-7
ANIEKTPOBAKYYMHBIX PUOOPOB
8 Kimaccudukanus 10ruueckux 2 0 0 2 4 OK-7
areMeHTOB. OCHOBHBIE XapaKTEPUCTUKH
U TIapaMeTpPbl JIOTUYECKUX HJIEMEHTOB.
9 Cxema n0ru4ecKoro OTpuIiaHus Ha 2 4 6 8 20 OK-7
OUMOJISPHBIX TPAH3UCTOPAX.
10 DnemMeHTHI TPaH3UCTOPHO- 3 0 6 6 15 OK-7
Tpan3uctopHoi jgoruxu (TTJI).
11 Cxema JIOTHYECKOTO OTPULIAHUS HA 3 0 6 6 15 OK-7
MOJIEBBIX TPAH3UCTOPAX.
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12 Jlornueckue 3neMeHThI 3 0 0 2 5 OK-7
JTUHAMUYECKOTO THIIA.
13 3anoMuHaroNnye JOTHYECKHUE 3 0 0 1 4 OK-7
AIIEMEHTHI
14 OcHOBBI GYHKITMOHATHHOM 2 0 0 1 3 OK-7
ANIEKTPOHUKH. [lepCcrieKTUBEI pa3BUTHS
MUKPOIJIEKTPOHUKH, HAHOIEKTPOHHKA.
Htoro 3a cemecTp 36 36 36 72 180
Htoro 36 36 36 72 180
5.2. Conep:kanue pa3aesioB M CHUIIMHBI (110 JEKIUSIM)
ConeprkaHue pa3zienoB TUCHUILIAH (TI0 JIEKIUSAM) IPUBEACHO B Tabnuie 5.2.
Tabnuna 5.2 — Comeprxkanue pa3aenoB TUCUUILIUH (TIO JIEKIIHUSIM)
dopmupye
Tpynoe MBbIE
HazBanus pa3znenos ConeprkaHue pas3ienoB JUCIHUILIMHEL (10 JEKIUSAM) = MKOCTb,
q KOMIIETEHI]
uu
3 cemectp
1 Beenenue B ¢pusuky 30HHAas MOJENb TBepAbIX Tel. Kimaccudukamms 2 OK-7
MOJIYIIPOBOTHHKOB. TBEPIBIX TN (METAJIbI, TOJIYIIPOBOAHHUKH,
nuanekTpukn ). Kpucraminyeckas pemieTka
MOJTyIPOBOAHUKOB. COOCTBEHHBIN MOIYTIPOBOTHUK.
OHepreTuyeckas (30HHas) [uarpaMmma cOOCTBEHHOTO
MOJIYIIPOBOIHHUKA. DJIEKTPOHBI U AbIpKH. [IpuMecHbIe
MOJYTIPOBOAHUKU. JJOHOPBI M aKIIENTOPBHI.
[IpoBoguMoOCTH N- U p-THMA. 30HHBIE TUATPAMMBI,
YPOBHU JIOHOPOB U aKkIenTopoB. KoMneHcupoBaHHbIE
MTOJTYTIPOBOTHHKH.
Uroro
2 ®usnueckue npouecchl  Kmaccuduxanus nepexonos. CTpykTypa p-n OK-7
MIPU KOHTAKTE nepexona. [lonarue HeliTpanbHOCTH NIEpexoa.
Pa3HOPOJIHBIX AHanu3 nepexoaa B paBHOBECHOM COCTOSTHUU.
MatepuainoB (p-n- AHanu3 nepexoaa B HEpaBHOBECHOM COCTOSTHUU.
nepexo/l, KOHTAKT Crarruyeckue BoJbTaMIIEPHbIE XapaKTEPUCTUKU
METaJJI-MOIYIPOBOIHUK, HJeanbHoro auoaa. [lonsarue oOparHoro Toka nuoaa.
reTepoINepexon). XapakTepucTUYECKUE CONPOTUBIICHUS TUOAA.
Crarrueckue BOJbTaMIIEPHBIE XapaKTEPUCTHKU
peaNbHbIX TU00B. MOAYNALMs COMPOTUBIEHUS 0a3bl.
IIepexoHbIe XapaKTepUCTUKH 1uona. bapeepHas
EMKOCTb (EMKOCTH nepexona) auona. Juddysnonnas
émKocTh nepexona. OMHOCTOPOHHUE P-N EPEXOIBI.
KonTakTsl MeTami-nonynpoBogHuK. OMUYECcKue
KOHTAKThI. BRIMpAMIIAIONIHE KOHTAKTHI.
Hroro
3 ®uznueckue npoueccel  Puznueckue MPUHIMIBI padOThl OUIOISPHBIX OK-7
B CTPYKTYpE C ABYMs TPaH3UCTOPOB. DKBUBAJICHTHBIE CXEMbI OUITOISPHBIX
B3aUMOJICHCTBYIOIIIUMU  TpaH3ucTopoB. Dopmynsr Mosa-2O06epca.
nepexojilaMu U eé N neanu3npoBaHHbIE CTATUYECKUE U TUHAMUYECKUE
CTaTUYECKHE napameTpbl OUTIOJIIPHBIX TPAH3UCTOPOB. CXEMBI
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XapaKTEPUCTHUKH.

BKJIIOYEHHSI. 3aBUCUMOCTD [apaMeTPOB OUTIONIAPHBIX
TPaH3UCTOPOB OT TEMIIEPATYPhl U PEKUMA.
CocraBHble OUTIONISIPHBIE TPAH3UCTOPBI.

Hroro
4 ®Ousnyeckue nponeccbl  MJIII-TpaH3UCTOPHI ¢ U30IUPOBAHHBIM 3aTBOPOM, OK-7
B CTPYKTYpE METaI- BCTPOEHHBIM U MHAYIUPOBAHHBIM KaHaJIaMH.
TUDIIEKTPUK- [Tpunumn paboTsl, OCHOBHBIE TAPAMETPHI.
MOJIYIIPOBO/IHUK U €& Crarruyeckue BOJbTaMIIEPHBIC XapaKTEPUCTUKHU IS
CTaTu4yecKue Ka)X/I0r0 THIIA MOJIEBBIX TPAH3UCTOPOB.
XapaKTEPUCTHUKHU. DKBHUBAJICHTHBIE CXEMBbI MIOJIEBBIX TPAH3UCTOPOB.
Hroro
5 dusnydeckre OCHOBBI [ToneBbie TPaH3UCTOPHI C YIPABISAIOIIUM P-h OK-7
YIPaBJICHUS TOKOM nepexoqioM. [IpuHuun paboTel, OCHOBHbBIE
KaHaja ¢ MOMOIIbIO napameTpsl. CTaTHuecKHe BOJIBT-aMIIEpHBIE
YIOPABIISIFOLIETO MIEPEX0a. XapaKTEPUCTUKH JJI KaKIOTO THIA MOJEBbIX
TPaH3UCTOPOB. DKBUBAJICHTHHIE CXEMBbI TOJIEBBIX
TPaH3UCTOPOB.
Hroro
6 DOTOIIEKTPUUECKUE OnTosneKTpOHHbIE MPUOOPHI: CBETOU3ITYYAOIIHE OK-7
SBIICHUS B JIU0JbI, (POTOMOIBI, OTITOTIAPKI TUOIHBIE,
MOJIYITPOBOTHUKAX. TPaH3UCTOPHBIC, TepUCcTOpHBIC. [IpuHIIKIT pabOTHI,
OCHOBHbIE MapameTpbl. CTaTuyeckue BOJIbTaMIIepHbIE
XapaKTEPUCTUKHU
Hroro
7 ®u3znuecKre OCHOBBI OCHOBBI SMHUCCHOHHOM AJIEKTPOHUKHU. Bupl smMuccuu: OK-7
ANIEKTPOBAKYYMHBIX TEPMODJIEKTPOHHAS, BTOPHUYHAsS JIEKTPOHHAS,
npuOopoB ANIEKTpOCTaTHIecKasi, poToannekrponHast. [TpuHimm
AIIEKTPOCTATUYECKOTO YIIPABIEHUS MIJIOTHOCTHIO
AJIEKTPOHHOTO TTOTOKA B AJIEKTPOHHBIX JIAMITAX.
BakyyMHbIe 1MOABI, TPUOABL, TETPObI, TEHTO/IBI.
Knaccugukanus, napameTpsl, CTaTHYECKUE
BOJIBTAMIIEPHBIE XapaKTEPUCTUKU. DIIEKTPOHHO-
Jy4eBble TPYOKH. DIIEKTPOHHBIE U KBAHTOBBIC
npubopst CBY.
Hroro
8 Knaccudukanus Jlornueckue cxembl «y», «UJIN», «HE», npunnmmst OK-7
JIOTUYECKUX JIEMEHTOB.  (yHKIHOHUPOBaHUS. OCHOBHBIE XapaKTEPUCTUKH U
OcHOBHBIE napameTphl JOTUYECKUX FIEMEHTOB.
XapaKTEPUCTUKU U Wroro
napameTphl JOTHIECKUX
AIIEMEHTOB.
9 Cxema 10ru4eckoro [TpuHIIMNIManbHas cxema HaChIIIEHHOTO KII0Ya. OK-7

OTPHIIaHUS HA
OUMOISPHBIX
TpaH3UCTOpaXx.

Crarnueckue pexxuMbl HaCBILIEHHOTO KJIH0Ya.
[TepexonHble Mpoliecchl B HACHIIIEHHOM KIJIIOYE MpU
OTKpbIBaHUM TpaH3ucTopa. [lepexoansle nporeccs! B
HACBILIEHHOM KJIFOU€ IIPU 3aKpbIBAHUH TPAH3UCTOPA.
MeTonb!l 1 CXEMHBIE PELIEHUS T03BOJIAIOIINE
YMEHBILIUTH BPeMsI IEPEXOAHOr0 Mpoliecca B
HACBILIEHHOM KJIOUE.
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Hroro 2

10 DneMeHTbI bazossie anementsl TTJI. DneMeHTH SMUTTEPHO- 3 OK-7
TPaH3UCTOPHO- ces3anHom sjoruku (DCJI). JlocrouncTBa n
TpaH3ucTopHoi joruku  Hexocrtarku DCJI. ba3osble anementsr DCJI.
(TTJD). Uroro 3
11 Cxema nornueckoro  MuBepTtop Ha n-kaHanbHbIX M/III-Tpan3ucTtopax. 3 OK-7
oTpullaHus Ha noyieBbIX  MHBepTOp Ha KoMIuiemMeHTapHbix M-
TpPaH3UCTOpaXx. TpaH3ucTopax. ba3oBble Jornyeckue 3J€MEHTHI Ha

MOJIEBBIX TPAH3UCTOPAX.

Uroro 3
12 Jlormueckue 3meMeHTsl Jlornueckue 371eMeHThl IMHAMUYECKOTO TUIIa Ha 3 OK-7
JMHAMUYECKOIO THIIA. M/II-Tpan3ucropax.

Hroro 3
13 3anomuHaromue Tpurrepsl Ha OUTIOISAPHBIX | MMOJEBBIX TPAH3UCTOPAX, 3 OK-7
JIOTUYECKHUE IEMEHTHI GidII-IaMATh.

Hroro
14 OcHoBbI OcHOBBI (DyHKIIMOHAJTEHOU DJIEKTPOHHKH. 2 OK-7
byHKIMOHATBHON [lepcrieKTUBBI Pa3BUTUS MUKPOIJIEKTPOHHKH,
ANIEKTPOHUKH. HAHO3JIEKTPOHUKA.
IlepcrniexTHBBI pasBUTHS  py. o 5
MUKPODJIEKTPOHUKH,
HAHOJIEKTPOHUKA.
Hroro 3a cemecTp 36

5.3. Pazgenbl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H € 00ecneYnBAKIIUMH (TPeAbLTYIIUMHU)
U oOecneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUTIIMHAMU
Paznenbl qTUCHUIUIIMHBL M MEXKIUCHUTUIMHAPHBIE CBSI3U C 00ECTIEUYMBAIOIINMHE (TIPEABIAYIIINMH) U
obecrieunBaeMbIMU (TIOCJIETYIONTUMU ) TUCITUTUIMHAMHE TPEICTAaBIEHBI B TabuIe 5.3.
Tabnuna 5.3 — Pazaensl IUCHUTUTHHBI M MEKIUCIUILTHHAPHBIE CBSI3U

Ne paznenoB gaHHOM AUCHHUIUIMHBL, 7151 KOTOPBIX HEOOXOAUMO U3yUEeHHE

Hanmenosarue o0ecrneynBaoIuX U 00ecTeunBaeMbIX JUCIIUIUIMH
JTUCIUIIAH
1 2 3 4 5 6 7 8 9 10 11 12 13 14
[IpenmecTByromme TUCHUILITHHBI

1 Teopus

DJICKTPHUICCKUX + + + + + +

uemnen

2 ®usuka + + + + +

HOCHCI[YIOH_II/IC JAUCIHHUITIIMHBI

1 BeruucnurensHas
TEXHUKA U
UH(POPMAITMOHHBIE
TEXHOJIOTHH

2 Panuoniepenaronime
YCTPOMCTBA CUCTEM + + + + + + + + + + + +
MOOWIIBHOU CBSI3U

3 Papuonpuemueie
YCTPOMCTBA CUCTEM
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MOOWJILHOM CBSI3U

4 CxeMOTEeXHHUKa
TEJIEKOMMYHUKALINOH
HBIX YCTPOWCTB

5.4. CooTBeTCTBHME KOMIIETEHIUIi, (pOPMHUPYEMBIX NPU U3YUYeHHUH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (POPMUPYEMBIX MPHU HM3YYEHUH AUCHUIUIMHBI, ¥ BUIOB 3aHATHH
MPEACTABICHO B Tabmwuile 5.4.
Tabnuma 5.4 — CooTBEeTCTBHE KOMIIETCHIMH, (OPMHUPYEMBIX MPH H3YYEHUH AUCHUIUIAHBI, ¥ BHJOB

3aHATUN
Kommeren Buael 3ansaTrii
DopMbl KOHTPOJIS
o Jlek. [pak. 3aH. JIab. pab. Cam. pa0.
OK-7 + + + + Oxk3amed, OTyeT 1o
naboparopHoii pabote,
Onpoc Ha 3aHdaTusx, Tecr,
OT4er 1o MPaKTUIECKOMY
3aHATHIO
6. UuTepakTUBHBbIE MeTOABI U (OPMbI OPraHU3ALMN 00yYEeHHU S
He npenycmorpeno PVYIIL.

7. JlabopaTtopHble padoThI

HanmeHoBaHue 1a00paTOpHBIX pabOT MpUBEICHO B Tadmuie 7.1.
Tabnuna 7.1 — HaumeHnoBaHue 1a00paTOpHBIX padboT

dopmupye
Tpynoe MBbIE
HaszBanus pasnenos HanmenoBanue nabopaTopHbIX padboT MKOCTb,
q KOMITIETEHI]
un
3 cemecTp
2 ®usnueckue npouecchl  MccnenoBaHus BOJIbT-aMIEPHBIX XapaKTEPUCTUK 4 OK-7
IIPU KOHTAKTe MIOJIyTIPOBOHUKOBBIX JHO/I0B
Pa3HOPOIHBIX Vroro 4
Mmarepuaios (p-n-
IepexoJl, KOHTAKT
METaJI-IIOIYITPOBOIHUK,
reTepornepexon).
3 ®uznueckue npoueccel  McecnaenoBanus BoiIbT-aMIEPHBIX XapaKTEPUCTUK 4 OK-7
B CTPYKTYpE C IBYMs OUIOJISIPHBIX TPAH3UCTOPOB
B3AUMONCHCTBYIOWMMH  pr 4
IIEepEX0JIaMH U €€
CTaTU4YECKHE
XapaKTEPUCTHUKHU.
4 ®duznueckue npoueccsl  McecaenoBaHus BOJIbT-aMIEPHBIX XapaKTEPUCTHK 4 OK-7
B CTPYKTYp€E METaJlIl- M/II-Tpan3ucTtopos
JUJIEKTPUK- ) Vitoro 4
MIOJIYIIPOBOJIHUK U €€
CTaTUYECKHE
XapaKTEPUCTHUKH.
5 ®usnyeckue 0CHOBBI HccenenoBanust BOJBT-aMIIEPHBIX XapaKTEPUCTUK 2 OK-7
YIPaBIEHUS TOKOM IIOJIEBBIX TPAH3UCTOPOB C P-II-IIEPEXOIOM
8
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KaHaja ¢ IOMOIILIO Hroro 2
YIOPABIISIIOLIETO TIEpexoa.
7 ®uznyeckre OCHOBBI UccnenoBanus BOIbT-aMIIEPHBIX XapAKTEPUCTUK 4 OK-7
AIIEKTPOBAKYYMHBIX JIMOJTHBIX ONITPOHOB
puoOpPOB Viroro
9 Cxema noru4eckoro HccnenoBanne HaChIIEHHOTO TPAH3UCTOPHOTIO KIlto4ya OK-7
OTpUIIAHUS Ha Wroro
OMIOJISPHBIX
TpPaH3UCTOpaXx.
10 DnneMeHTEI Uccnenosanue snemenros TTJI OK-7
TPaH3HCTOPHO- Vroro
TPaH3UCTOPHOMU JIOTHKHU
(TTJD).
11 Cxema JIOTHYECKOTO HccnegoBanue noruyeckux snmemenToB Ha KMJIII 6 OK-7
OTPHUIIAHMS HA MOJEBBIX  CTPYKTYpE
TpaH3UCTOpaXx. Vitoro 6
Wroro 3a cemectp 36
8. lIpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHUe MPaKTUUECKUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabnue 8.1.
Tabnuna 8.1 — HaumeHoBaHMe MpaKTUYECKUX 3aHATUM (CEMUHAPOB)
dopmupye
Tpynoe MBbIE
HasBanns paznenos HaumeHoBaHME NPAKTUUECKUX 3aHATUN (CEMMHAPOB) MKOCTD,
q KOMITETEHI]
17071
3 cemecTp
2 ®usnueckue npouecchl  PacueT BeMMYMHBI KOHTAaKTHOW Pa3HOCTH 4 OK-7
MIPU KOHTAKTE NOTeHIMaI0B (AU(PPY3MOHHOTO MOTEHIIMATA) TTPH
Pa3HOPOIHBIX W3MEHEHUH KOHIIEHTPAIIUK MPUMECH B OJHOU U3
Mmarepuaios (p-n- oOnacTeii nepexofa.
TICPEXOL, KOHTAKT Pacuet mmpuHbI nepexoaa B 3aBUCUMOCTH OT MOJTYJISI 4
MCTAJUT-LOMYTIPOBORMK, ) MOJISIPHOCTHU MPHIJIOKEHHOTO HANPSIKEHMUSI.
reTepornepexon).
PacueT TemIoBbIX TOKOB ¥ TOKOB TEPMOTECHEPAIIUU B 4
nepexo/ax 13 NoJyNpOBOJIHUKOBBIX MaT€pHasoB C
Pa3IMYHON IMPUHON 3alIPEIICHHON 30HBI OT
TEeMIIepaTyphbl
PacueT BonbT-aMInepHBIX XapaKTEPUCTUK 4
HJIeATN3UPOBAHHBIX TIEPEXOIOB TIPH PA3IUYHOMN
TeMIieparype.
Pacuer 6aprepHoit U 1uddy3noHHON emKocTen 4
nepexoza.
Uroro 20
3 ®usnueckue mporeccel  Pacder mapamMeTpoB OUIONSPHBIX TPAH3UCTOPOB OK-7

B CTPYKTYpPE C ABYMs
B3aMMOJEHCTBYIOIUMU
TepexoiaMu U €€
CTaTUYECKUE

HUroro
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XapaKTEPUCTHUKH.

4 ®dusnueckue npoueccsl PacueT mapaMeTpoB MOJEBBIX TPAH3UCTOPOB OK-7
B CIPYKTYpC MCTaiLl- PacueT 351eMEHTOB JIOTHYECKUX CXEM Ha IOJIEBBIX

UDJICKTPUK-
JUTICKTP ) TpaH3UCTOpax
HOJYIPOBOAHUK U €€
CTaTU4YECKHE Hroro 8
XapaKTePUCTUKH.
9 Cxema noru4eckoro Pacuer a51eMeHTOB CXeM JIOTMUECKOro OTpULIaHUS Ha 4 OK-7
OTPHIIAHUS HA OUITOJIIPHBIX TPAH3UCTOPAX
OMMOJISAPHBIX Vitoro 4
TPaH3UCTOpaX.
Wroro 3a cemectp 36

9. CamocrosiTeibHasA padora
Bunapl camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIIMH TPE/ICTABICHBI B
Tabmuue 9.1.
Tabmuma 9.1 — Buabl caMoCTOATENBHOM paboThl, TPYIOEMKOCTh B (POpMUpPYEMbIe KOMIIETECHIHH

Dopmupy
Tpyno
. €MBbIC
Buasl caMOCTOSTENLHON | @MKOCT
HasBanwus pa3zaenos DopMBbI KOHTPOJIS
padoThI b,
KOMIICTCH
JA170%1
3 cemecTtp
1 Beenenue B pusuky [TpopaboTka JTeKIIMOHHOTO 2 OK-7 Omnpoc Ha 3ansTUsX, Tecr,
MOJIYIIPOBOTHHKOB. Marepuasna DK3aMeH
Htoro
2 @usunyeckue nporecchl  I[loaroroska k OK-7 Onpoc Ha 3aHATHSIX,
IIPU KOHTAKTE MIPAKTUYECKUM 3aHATHSM, Otuer no naboparopHoit
Pa3HOPOJHBIX MaTEPUATIOB CEMHHapaM pabote, Tect, Dx3ameH
(p-n- nepexof1, KOHTaKT TTofroToBKA K 2
MCTaJLI-HOMYHPOBOLHHK, MPAKTUYECKUM 3aHATUSIM,
reTeporepexon).
eTeporepexon) CeMHHapaMm
IToaroroBka k 2
MPAKTUYECKUM 3aHATUSIM,
CeMUHapaMm
ITonroroBka k 2
MPaKTUYECKUM 3aHATUSIM,
CeMHHapam
IToaroropka k 2
MPAKTUYECKUM 3aHATHSIM,
CeMHUHapam
[TpopaboTka ITeKIIMOHHOTO 1
Marepuasna
OdopmieHne 0T4eTOB 1O 4
nmabopaTopHBIM paboTam
Htoro 15
3 ®usnueckue npoueccel  [logroroBka k 2 OK-7 Ormpoc Ha 3aHATHSAX,
B CTPYKTYpE C ABYMs MPaKTUYECKUM 3aHATUSIM, Ot4er o 1abopaTropHoOit
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B3aUMOJICHCTBYIOIIIMMU ceMHHapam pabore, Tect, Dx3ameH
TICPEXOAAMU 1 CC [TpopaboTka IEeKIIMOHHOTO 1
CTaTU4yecKue Marepraia
XapaKTEPUCTHUKHU.

OdopmieHre 0TYETOB 110 4

nabopaTropHbeIM paboTam

Uroro
4 ®dusnueckue npoueccol  Iloaroroska k OK-7 Omnpoc Ha 3aHATUSX,
B CTPYKTYpE MeTasll- MPAKTHYECKUM 3aHATHIM, Otuer no naboparopHoii
JTUAJICKTPUK- CeMHUHapam pabore, Tect, Dx3amen
MOJTYTIPOBOIHUK U €€ TToAroToBKa K P
CTatiecKue MPAKTHYECKUM 3aHATHSM,
XapaKTePUCTHUKH. CeMMHapam

[TpopaboTKa JEKIIMOHHOTO 2

Mmarepuala

OdopmiieHHEe OTYETOB 110 4

J1abopaToOpHBIM paboTam

Uroro 10
5 ®duznueckue OCHOBBI [TpopaboTka JTeKIIMOHHOTO OK-7 Onpoc Ha 3aHATHUSIX,
yIpaBIeHUs TOKOM KaHajla Marepualia Otuer no naboparopHoit
C TIOMOIIIBIO T M m——— P pabote, Tect, Dx3ameH
YHPABJIAIOIICTO NCPEXOAA. - 11350 patopHbIM paGoTam

Htoro 4
6 dorosnexTpuuecKre [TpopaboTka JTeKIIMOHHOTO OK-7 Tect, Dxk3ameH
SIBIICHUS B Mmarepuala
MONYIIPOBOAHUKAX. Vitoro
7 ®u3znyecKkre OCHOBBI [TpopaboTka JIEKITMOHHOTO 2 OK-7 Ormpoc Ha 3aHATHSX,
AIIEKTPOBAKYYMHBIX Marepuana Otuer o n1abopaTopHoOii
pudopoB OdopMITEHTE OTYETOB 10 4 pab6ore, Tect, Dx3amen

nmabopaTopHBIM paboTam

Hroro
8 Knaccudukanus [IpopaboTka JIEKITMOHHOTO OK-7 Tect, Dx3amen
JIOTUYECKUX AJIEMEHTOB.  Marepuala
OcHoBHbIE Vitoro 2
XapaKTePUCTUKH U
napameTphl JOTUYECKUX
AIIEMEHTOB.
9 Cxema JIOTHY€eCKOro IToxroroBka k 2 OK-7 Onpoc Ha 3aHATHSX,
OTpUIIAHUS Ha MPAKTHYECKUM 3aHATHIM, Ot4er o 1aboparopHOi
OUTIONIAPHBIX CeMHHapam paborte, Tect, Dxk3ameH
TpaH3HucTopax. [TpopaboTka ITEeKIIMOHHOTO 2

Mmarepuasa

Odopmiterre 0T4eTOB 10 4

1abopaTopHBIM paboTam

Uroro
10 DneMeHThI [TpopaboTka ITeKIIMOHHOTO 2 OK-7 Ornpoc Ha 3aHATHUSX,
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TPaH3UCTOPHO- Marepuasa Otyet mo naboparopHo
TFI[)‘%}JI_?I/ICTOPHOI/I JOTHKA | (3 hopMiteHHe OTUETOR [0 4 pabore, Tect, Dx3amen
( )- 1abopaTopHBIM paboTam

Uroro
11 Cxema 10ru4eckoro [TpopaboTka JIEKITMOHHOTO 2 OK-7 Onpoc Ha 3aHATHSX,
OTPHUIIAHMS Ha MOJEBbIX  MaTepuasa Otuer o naboparopHoit
TpaH3UCTOpax. Oy s—— 4 pabore, Tect, Dx3ameH

1abopaTopHBIM paboTam

Uroro
12 Jlormueckue anemMeHTsl  [IpopaboTka JIEKIIMOHHOTO 2 OK-7 Tecrt, Dx3ameH
JTUHAMUYECKOTO THIA. Mmarepuala

Hroro 2
13 3anomunaroniue [TpopaboTka JIEKIIMOHHOTO 1 OK-7 Tect, Dx3ameH
JIOTUYECKHUE 3TIE€MEHTHI Mmarepuala

HUtoro 1
14 OcHoBBI [TpopaboTka JIEeKIIMOHHOTO 1 OK-7 Tect, Ox3ameH
byHKIMOHATBHON Marepuana
ANIEKTPOHUKH. Vitoro 1
[lepcrieKTUBBI pa3BUTHS
MUKPO3JICKTPOHUKH,
HAHODJIEKTPOHHKA.
Uroro 3a cemectp 72

IloaroroBka u caaua 36 OK3aMeH

HK3aMEHa
Hroro 108

10. KypcoBoii npoekTt / kypcoBasi padora
He npenycmorpeno PYIIL.

11. PeliTuHrOBasi cucTreMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4aroMXcst

11.1. Ba/uibHBIE OLIEHKH /ISl 371EMEHTOB KOHTPOJISt
Tabmuua 11.1 — banmibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MaxkcuMasbHBIN
. MaxkcuMabHBIH MaxkcuMabHBIH
OneMeHTHl yueOHOU 0au 3a mepuosa Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a nepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEII ceMecTpa
3 cemectp
Otuert no nmaboparopHoii 10 10 10 30
pabore
Tecr 10 10 20 40
Hrtoro makcumym 3a 20 20 30 70
epUoz
OK3aMeH 30
Hapacraromum nrorom 20 40 70 100

11.2. Ilepecyer 62/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabnume 11.2.
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Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 332 KOHTPOJIbHBIC TOYKU

banibl Ha 1aTy KOHTPOJIBHOW TOUYKH OrneHka

> 90% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 5

Ot 70% no 89% ot makcuManbHOM CyMMBI Oaii10B Ha aary KT 4
Ot 60% 1o 69% oT MmakcuMaabHON CyMMBI Oai0B Ha aary KT 3
2

< 60% ot MakcuMasbHOW CyMMBbI O6asutoB Ha aaty KT

11.3. Ilepecyer cymMMbI 02J1J10B B TPAAULIMOHHYIO M MEKIYHAPOIHYIO OLIEHKY
[lepecueT cymmbl 6a/IJIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MPEACTaBIeH B TaOnuIle
11.3.

Tabmuma 11.3 — I[lepecuer cymMMbl OJIITOB B TPAAUITMOHHYIO H MEKTYHAPOIHYIO OLICHKY

Hrorosasi cymma 6aiios,

Ouenka (I'OC) YYHUTHIBACT YCHEIIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85 -89 B (ouenp xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xopor110)
70 - 74
65 - 69 D (ynoBneTBopUTEIBHO)

3 (yAOBIETBOPHUTENIHHO) (3a4TEHO) 60 - 64 E (Hocperctaentio)
2 (HEYROBACTBOPUTEILHO) (1e Hwxe 60 6amios F (HeynoBneTBOpUTENBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOE U MH(OPMALIMOHHOE OOecTiedeHne JUCUNIIIMHBI

12.1. OcHoBHas uTeparypa

1. Omnexrponuka. Yacts 1: YueOnoe nocodue / Muxosuu B. M., [llanumos B. A. - 2016. 209 c.
Jara JlocTyIa 20.06.2018 [DnEKTPOHHBIN pecypc] - Pexxum JOCTYyIIA:
https://edu.tusur.ru/publications/7278 (mara obpamenus: 02.07.2018).

2. Dnextponuka. Yacts 2: YuebHoe nocobue / Uikosuu B. M., Illanumos B. A. - 2016. 120 c.
nara JIOCTyTIa 20.06.2018 [DnexTpoHHbIH pecypc] - Pexxum JIOCTYyTIA:
https://edu.tusur.ru/publications/7279 (nara oopamenus: 02.07.2018).

3. DOnexrponuka: YuebHoe nocodue / Konopasos B. @. - 2012. 266 c. nara nocryna 20.06.2018
[OnextponHblii pecypc] - Pexxum npoctyma: https://edu.tusur.ru/publications/7314 (mara oOpaiieHus:
02.07.2018).

12.2. lononHMTEIBHAS IUTEPATypa

1. 1. T'yceB B.I. Dnektponuka: YyeOHoe mocodue /uis By30B. — 2-€ U3., mepepad. u pom. — M.:
Bricmas mkomna, 1991. — 622 c. (manmuuue B 6ubmmotexke TYCYP - 73 5k3.)

2. Crenanenko W.I1. OCHOBBI TeOpUHU TPAH3UCTOPOB M TPAH3UCTOPHBIX CXEM: HAYYHOE W3/IaHUE.
— 4-e u3a., nmepepad. u gomn. — M.: Dreprus, 1977. — 671 c. (81) (manuune B 6mbmmorexke TYCVYP - 81
9K3.)

3. 4. XKepebuoB MW.II. OCHOBBI OAIEKTPOHUKH. — 5-¢ wu3d., mepepad. m npom. — JL:
Oueproaromusnar, 1990. — 352 c. (53) (nanuuue B 6ubmmorexke TYCVYP - 53 5k3.)

4. 5. ABaeB H.A. OcHOBBI MUKPODJIEKTPOHUKU: PEKOMEHIOBAHO MHUHHUCTEPCTBOM 00pa30BaHUSI.
— M.: Paguo u cBsi3b, 1991. — 287 c. (87) (Hanuuue B Oubnmmoreke TYCVYP - 87 5k3.)

12.3. YueOHO-MeTOAMYECKHE MOCOOUSA

12.3.1. O0s13aTesibHbIE Y4eOHO-MeTOAMYEeCKH e M0CO0Us
1. WccnenoBaHue HaCBIIIEHHOTO TPAH3UCTOPHOTO Kitoya: PykoBosicTBO Kk J1aboparopHoii padote
/ 3abonoukwuii A. M., Hlamumos B. A. - 2018. 18 c. ([ara noctymna 20.05.2018) [DnexTpoHHBIi pecypc] -
Pexxum moctyma: https://edu.tusur.ru/publications/7988 (nara oopamenus: 02.07.2018).
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2. MHccrnenoBanue 0a30BOrO AJIEMEHTa TPAH3HUCTOPHO-TPAH3MCTOPHOM JIOTMKH: PYKOBOICTBO K
nabopatopHoii padote / 3abomonkuit A. M., Hlanumos B. A. - 2018. 15 c. ([ara noctrymna 20.05.2018)
[DnexTpoHHbIid pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7991 (mata oOGpamieHwus:
02.07.2018).

3. HccnemoBaHue JIOTHUYECKOTO 3JIEMEHTa HA KOMILJIEMEHTApHBIX TOJIEBBIX TPaH3UCTOPAX C
uHaynupoBanHpiM KaHaioM (KMJII): PykoBoacTBo k maboparopHoii padore / 3abonoukuit A. M.,
[ManumoB B. A. - 2018. 15 c. (Jara noctyma 20.05.2018) [DnexrponHslil pecype]| - Pexxum gocryna:
https://edu.tusur.ru/publications/7992 (mara obpamenus: 02.07.2018).

4. Dnexrponuka: YueOHo-meromuueckoe mocodbue / Unkosuua B. M., [llanumos B. A. - 2016. 76
c. (ITocobme pekoMEHIOBAaHO K CaMOCTOSITEIILHBIM M TIpakTHueckuM 3aHsatusM) ([ara mocrtyna
20.05.2018) [DOnexrponnbiii pecypc] - Pexum pocryma: https://edu.tusur.ru/publications/7280 (nara
obpamenus: 02.07.2018).

5. MHccnemoBaHue BOJIbT-aMICPHBIX XapaKTEPHCTUK IOJIEBBIX TPaH3UCTOPOB: PYKOBOJACTBO K
nabopartopHoii padote / 3abomonkuit A. M., HlanumoB B. A. - 2018. 16 c. ([lara noctyna 20.05.2018)
[DnexTponHbIii pecypc] - Pexum nmocrtyma: https://edu.tusur.ru/publications/7914 (mara oOparieHwus:
02.07.2018).

6. HccnemoBanue BOJIBT-aMIICPHBIX XapaKTEPUCTUK OUIIOSIPHBIX TPAH3UCTOPOB: PyKOBOACTBO K
naboparopHoii padore / 3a6omouxuii A. M., [lanumoB B. A. - 2018. 9 c. ([ara goctyma 20.05.2018)
[DnexTponHblid pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7913 (mara oOpanicHwus:
02.07.2018).

7. MHccnemoBaHue BOJBT-aMIIEPHBIX XapaKTEPUCTHUK IOTYIPOBOIHUKOBBIX JTHOI0B: PyKOBOICTBO
K nabopatopHoit pabote / 3abomoukuit A. M., lllanumos B. A. - 2018. 11 c. ([Jara goctyma 20.05.2018)
[DnexTponHblii pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7912 (mara oOpamicHwus:
02.07.2018).

12.3.2. YueOHO-MeTOAUYECKHE OCOOUS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJHI0B

YueOHO-MeTOANYECKUE MaTepHaiIbl Ul CAMOCTOSTEIBHOM U ayTUTOPHON paboThl 00ydaromuXcs
W3 YHCIIA JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[JOPOBbS M MHBAJIUIOB TPEIOCTABISIOTCS B (hopMmax,
aJlalITUPOBAHHBIX K OTPAaHMYECHUSIM UX 30POBbS U BOCTIPHSTHS HH(OPMAIIHH.

JI1s1 IMI ¢ HApYUIEHUSIMH 3PeHuUst:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- B Ile4aTHO! (hopMe yBETUUYEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B MIe4aTHO (opme.

JI1s1 1ML ¢ HAapylIeHUSIMM ONIOPHO-ABUIaTeJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B reyaTtHoi opme.

12.4. IlpodeccuonabHbie 0a3bl JAHHBIX M HHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3ydeHMM AMCUMILIMHBI PEKOMEHYETCSl HCII0JIb30BaTh 0a3bl JaHHBIX, THPOPMAIIMOHHO-
CIIpaBOYHBIE 151 IIOMCKOBBIE CHUCTEMEI, kK kotoppiMm y TYCVYPa  ectp  gocryn
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

12.5. llepuoauyeckue U3IaHUs

1. DnexTpoHMKa : Hay4yHO-TEXHMUYeCKUH kypHan. M3sectus BY3oB/ MunucrepcTBo
oOpaszoBanust Poccuiickoii ®@enepanun (M.), MOCKOBCKHI TOCYIapCTBEHHBI HMHCTUTYT 3JIEKTPOHHOM
TeXHUKH. - M. : MUDIT, 1996 - . - ISSN 1561-5405

2. PannorexHHKa : HaydyHO - TEXHHUYECKUI KypHAI. - M. : PaguorexHuka . - )KypHas BBIXOQUT ¢
¢despanp 1937 r

3. DnexTpoHMKA : HAyYHO-TEXHUYECKHU )KypHaI. - M. : Mup . - XKypnan Berxoqut ¢ 1961 ¢

4. Pammoduszuka u (PU3MUECKHE OCHOBBI DICKTPOHHKH [DiekTp.pecypc] : pedepaTuBHBIN
xypHai. Cep. 18. K. - M. : BUHUTH . - XKypnan Boixogut ¢ 1954 1.

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHUILVINHBI U TpedyeMoe MPpOrpaMMHoe
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odecmeyeHue

13.1. O0mue TpedGoOBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecIie4eHH 0
AMCUHMUILTNHBI

13.1.1. MarepuajibHO-TeXHHYECKOEe U IPOrPAMMHOe o0ecnedyeHue 1JIsl JJeKIMOHHbIX 3aHATHI
Jlns mpoBenieHus 3aHATUMA JIGKITMOHHOTO THWITA, TPYIIIOBBIX M WHAWBUIYaJbHBIX KOHCYJIBTAIUH,
TEKYIIEro KOHTPOJISi M MPOMEKYTOYHOM aTTeCTAllMHM MCIIOJIb3yeTcs yueOHas ayIuTOpUs C KOJIMYECTBOM
MOCaOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW yueOHoM Mebenbio. MmeroTcs
JIEMOHCTPAIIMOHHOEe 000pyIOBaHNE M y4eOHO-HAINIAIHBIC TOCOOWS, OOSCIEUMBAIONIUE TEMATHUECKHE
WJUTFOCTPAITUH TI0 JIEKITMOHHBIM pa3zesiaM TUCIUILIAHEIL.

13.1.2. MarepuajibHO-TeXHHYECKOEe U IPOrPAMMHOe o0ecnedyeHue 1Jisl NPAKTUYeCKUX 3aHATHl

YueOHas 1aboparopust HU(PPOBBIX YCTPOHUCTB M MHUKPOIIPOLIECCOPOB

yueOHasi aynuTOpHsl JJIsi MPOBEACHUS 3aHATUN JIEKIMOHHOTO THUNA, y4deOHas ayJuTopus UL
MIPOBEJICHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas ayniuTOpus Ui IPOBEACHUS 3aHATHI 1aOOpaTOpHOTO
TUNa, ydeOHas ayTuTOpus Ui MPOBEACHHS 3aHATHI CEMHUHApPCKOTO TUIA, MOMEIIEHHE Ui KypCOBOTO
MIPOEKTUPOBAHUS (BBIMOJIHEHUSI KYpPCOBBIX pPa0OT), MOMENIEHUE [UIsi TPOBEACHHUS] TPYNIOBBIX H
WH/IMBUYAIbHBIX KOHCYJIBTAllU{, TIOMEIIEHUE IS MPOBEICHUS TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM
arTecTalyu, TOMEIICHHE AJI CAMOCTOSTEIbHON paOOThI

634034, Tomckas obmacte, T. Tomck, Bepmmauna ynuna, a. 47, 218 ay.

Ornucanue uMeroIerocs 000pyI0BaHUs:

- I'eneparopsr: 1'3-53 (3 wt.), I'3-112/1 (3 wt.), I'5-54 (6 mrt.);

- Ocuumnorpadsr GOS-620 (6 wr.);

- MakeTs! (6 mT.);

- Jocka aynuropHasi;

- Kommutekt cienmanu3upoBanHol yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpammHuoe obecnieueHme He TpedyeTcCsl.

Jlaboparopusi KOMIUIEKCHBIX HH()DOPMAITMOHHBIX TEXHOJIOTHIA B YIIPABICHUH

yueOHasi aynuTopus Al TPOBENCHHUs 3aHATUN JEKIMOHHOTO THMA, y4deOHas ayguTOpHs IS
MIPOBEJICHUS 3aHATHI MPAKTUICCKOTO THIIA, yaeOHAas ayIUTOPHS JJIsI TPOBEICHHUS 3aHATHH J1JaO0OPaTOpHOTO
TUMa, ydyeOHas ayIuTOpHs 7S MPOBEACHUS 3aHITHI CEMHUHAPCKOTO THIIA, TTOMENICHHE IS KYpPCOBOTO
MPOCKTHPOBAHUS (BBIIOJIHEHUST KYPCOBBIX pPa0OT), IOMEMIEHUE [UIsi TPOBEACHHS TPYIIOBBIX H
WHIUBUAYAIbHBIX KOHCYIBTAIMH, MOMEIIeHNE Ui MPOBEICHUSI TEKYIIEro KOHTPOIS U MPOMEKYTOUHOU
arTecTanuu

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuna, a. 47, 209 ayx.

Onucanue uMmeroIerocs 000pya0BaHus:

- Kommbrotep Intel ¢ monutopom (16 mirt.);

- Cron nuceMenHsiit 120 cM (18 mT.);

- Jocka TpéxaneMeHTHas;

- DKpaH pYJIOHHBIH;

- Kommnekt cnenuanu3upoBanHoi yueOHoO# Mebenu;

- PabGouee mecto mpemnogaBaress.

[TporpamMHoe oOecnieueHue:

— Microsoft Windows XP

— OpenOftice

— TALGAT2016

13.1.3. MarepuaJibHO-TEXHHYECKOE H IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX pador
VYuebHast 1aboparopust HU(PPOBHIX YCTPOHCTB U MUKPOIPOILIECCOPOB
yueOHasi aynuTopus IJii NPOBEACHUS 3aHATUN JIEKIIMOHHOTO THMA, y4yeOHas aygIuTOpHs Ui
MIPOBEICHUS 3aHATUI MPAKTHUECKOTO TUIIA, yueOHas ayAUTOpUs JIJIsl IPOBEACHUS 3aHATHI 1a00paTopHOTro
THUIIA, yqe6HasI ayauTopuda IJjid IpOBCACHUA 3aHATHH CEMUHAPCKOTO THUIIA, ITIOMCUICHUEC IJI1 KYpCOBOI'O
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MIPOCKTUPOBAHMS (BBIMOIIHEHUS KYPCOBBIX pPa0OT), TMOMEMIEHUE [UIsi TPOBEACHHS TPYIMIOBBIX H
WHIUBUAYAIbHBIX KOHCYNBTAIMH, MOMEIIEeHNE Ul MPOBEIEHUSI TEKYILEro KOHTPOJIS U MPOMEKYTOUHOU
arTecTaluu, TOMEIICHUE JI1 CAMOCTOSITEIIbHON paOOThI

634034, Tomckast obnactb, . Tomck, Bepimununa ynuna, 1. 47, 218 ay.

Onucanue uMeroIerocs 000pya0BaHus:

- I'eneparopsr: '3-53 (3 mt.), I'3-112/1 (3 mit.), I'5-54 (6 mT.);

- Octmmnorpader GOS-620 (6 mT.);

- Maketsl (6 mT.);

- Jlocka aynuropHas;

- KommuiekT cnenuanu3upoBaHHON yueOHOM MeOe;

- Pabouee mecTo mpenogaBares.

[Iporpammuoe obecrieueHue He Tpedyercs.

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecriedyeHne 1JIsl CAMOCTOSITEeIbHOI padoThl
Jlns caMoCTOSATEIbHON pabdOThl MCHONB3YIOTCS y4eOHBIE ayaUTOpUU (KOMITBIOTEPHBIE KJIacChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckas obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTh, . Tomck, yi. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckast ob6nacTsb, . Tomck, Bepimnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTb, I. Tomck, Bepmmanna yiuma, 1. 74, 207 ayn.

CocraB 000pya0OBaHUsA:

- yueOHas mebeb;

- komnbroTepsl kiacca He Huxke [IDBM INTEL Celeron D336 2.81'T. - 5 it

- KOMIIBIOTEPHI MOAKIIOUEHB K ceTh «VHTepHeT» M 00ecHeuuBaloT JOCTYN B SJIEKTPOHHYIO
MH()OPMALMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCHUTETA.

[lepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepunaibHO-TeXHH4YECKOe o0ecredyeHre JUCIUIITTMHBI ISl JIMI C OTPAHHYCHHBIMHU
BO3MO’KHOCTSIMM 310POBbSI U HHBAJIU/I0B

OcBoeHME NUCHUIUIMHBI JINIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMM 310pPOBbsS W WHBaJIUJaMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUEHHSI OOILIEro U CIelnaabHOrO Ha3HAUYEHUSI.

[Tpu 3aHATHAX ¢ OOydYarOIIMMHUCSA € HAPYLIEHHSIMH CJyXa MPEeJyCMOTPEHO MCIOIb30BAHNE
3BYKOYCHUJIMBAIOIIEH anmaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYI'HMX TEXHMUYECKHX CPENICTB
npuema/mepenadu ydeOHOW MHGpOpPMALUMU B AOCTYHHBIX (opMax, MOOMIIBHOM CHUCTEMBI MpEroiaBaHUs
Ui 00y4aroIMXcsl ¢ MHBAIMIHOCTBIO, IOPTAaTUBHOM MHAYKIIMOHHOW CHUCTEMbl. YueOHasi ayAUTOpHS, B
KOTOpPOW 3aHMMAIOTCSl OOyyaroIiuecs ¢ HapylleHHeM cilyxa, 00OpyloBaHa KOMIIBIOTEPHOH TEXHUKOH,
ayIMOTEXHUKOH, BUICOTEXHUKOU, NIEKTPOHHOMN JOCKO!, MYIIBTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOKHOCTH IIPOCMOTPA yIaJeHHBIX 00bEKTOB (HapuMep, TEKCTa
Ha JIOCKEe WM cJaii/la Ha 9KpaHe) MpU IOMOIIY BUACOYBEIHMUUTENEeH st KOM(POPTHOTO MPOCMOTpa.

[lpu 3aHATHAX C OOyYalOUIMMMCA € HAPYLIEHHSIMH ONOPHO-ABHIaTeJbHOI0 anmapara
UCIIONIB3YIOTCSl allbTepHAaTHBHBIE YCTpPOMCTBa BBOAAa HH(OpPMAlMU U JApyrue TEXHUYECKHE CpeIcTBa
npuema/mepenadu ydeOHOW HMH(pOpPMALUMU B AOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyYeHHS JUIS
JTonied ¢ MHBAJIMIHOCTERIO.
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14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHIAIUH M0 OPTaHU3AIUM U3YYeHus
AUCHUTLIUHBI

14.1. Coagep:kaHue OLEHOYHBIX MATEPHAJTOB U METOAUYECKHE PEKOMEeHIAIM U
st onieHKH cTeneHu CPOPMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIUICHHBIX 32 JUCIMUILTAHON
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a71aHuA

1. Kakue TUIBI MOTYIPOBOIHUKOBBIX MaTEPHUAIOB UCIIONIB3YIOTCS IPU CO3AAHUU p-1 TIEPEXOJIOB:
@) «ny TOTYIPOBOTHUKOBBIC MAaTEPHAIIBI.

0) «p» MOIYIPOBOJHUKOBBIE MaTEPUAJIbL.

8) «i» TIOYIPOBOAHUKOBBIC MaTepUaIbl.

2) «p-n».

2. Kaxo#t noiaynpoBoIHUKOBBINA Mareprall o0ecrieunBaeT HauOObIIYI0 pabovyI0 TeMIEpaTypy:
a) Ge.

0) Si.

8) GaAs.

3. Kaxoii momynpoBOJHHKOBBIA MaTepuat Juoa 00eCcIieYnBaeT HanOOIBIIYI0 PA0OTyI0 YacTOTY:
a) Ge.

0) Si.

8) GaAs.

4. Tlpu xakoM BKIIOYEHUHU JAHO/A HA p-7 TIEPEXOJIEC BBIACNAETCS HAauOObIlas MOIIHOCTb:

a) Obpamuom.

0) Ilpsmonm.

8) B oonacmu npo6os.

5. Jlns yero ogHy U3 o6aacTelt p-n nepexoa BHIMOIHIIOT OTHOCUTEIBLHO, BBICOKOOMHOM:

a) [ns ysenuuenus dOblcmpooeiucmasusl.

0) [l yseruuenus MakcumaibHo20 moxd.

8) [{ns ysenuuenus HanpsaxceHus npooos.

6. Kak MeHseTcst eMKOCTh p-n Tepexoja Mpyu OOpaTHOM BKJIFOUCHHH M yBEIHMUEHHH 3aITHPAIOIIETo
HaTPSDKESHUS:

a) Yeenuuusaemcs.

0) He mensemcsi.

8) Ymenvwaemcs.

7. B obnactu npo0ost CONpOTUBIIEHUE p-1 TIEPEX0/a:

@) Ryep—>o0.

6) Ryep=0.

6) R,cp HEN3MEHHO.

8. Jlng yBenmueHus ObICTPOAEHCTBHS MOTYITPOBOJHUKOBOTO MPUOOpa MaTepua p-n nepexoaa:
a) Cnabo nezupyrom.

0) Cunvro nezupyom.

8) Bvinonnsaom u3s i noiynpoBooHUKa.

9. Ilpu npssMOM BKIIFOUEHUH p-1 TIEPEXO/Ia COMPOTUBIIECHUE MEPEXOa:

@) Ryep—>0.

6) Ryep=0.

6) R,.cp HEN3MEHHO.

10. B kakoii cxeme BKIIIOYEHHS OUMONSPHBIE TPAH3UCTOPHI MMEIOT MAaKCHUMAalbHBIM KO3(QuImeHt

YCHUJIEHUS TIO MOIIHOCTH:

a) OB.

0) OK.

8) OO0.

11. TIpu kakoM BKITIOYEHUH JMOJA HA p-# TIEPEXOC BBIACIICTCS HAaUMEHbBIIIAas MOIITHOCTE:
a) Obpammuom.
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0) Ilpsamonm.
8) B oonacmu npo6os.

12. B kakoil cxeMe BKIIOUCHUS OWITOISPHBIC TPAH3UCTOPHI HMMEIOT MAaKCUMaJbHOE BXOJTHOE

COIIPOTHBIICHUE:

a) OB.

0) OK.

8) O0.

13. B kakoill cxeme BKJIIOUEHHsI OUIOJIIPHBIE TPAH3UCTOPBI UMEIOT HAWTyYIllie YaCTOTHbIE CBOMCTBA!
a) Ob.

0) OK.

8) O0.

14. JTuonHblil ONTPOH 3TO:

a) Ceemoouoo.

0) Domoouoo.

8) Ceemo- u homoouoo 6 0oHom Kopnyce.

15. B kakux pexumax MOryt paborarb hOTOIUOMIBI:

a) Ilpeobpaszosvieams ceem-cueHail.

0) @omoeenepamopeoi.

8) [Ipeobpaszosvieamsv nepemennoe HanpsidiceHue 8 NOCMOHHOE .

16. Jlist moNeBOro TpaH3UCTOpa C MHAYIUPOBAHHBIM «7» KAaHAJIOM B CXEME «OOIIUl UCTOK» TpHU

YBEJIIMYCHUH OTPULIATEILHOTO HAPSKEHUS Ha 3aTBOPE TOK CTOKA!

@) YMeHbIIaeTcs.

0) YBenuuuBaercs.

8) OctaeTcsi HEM3MEHHBIM.

2) Pagen 0.

17. Jlns TONEeBOTO TPaH3UCTOpPAa C BCTPOCHHBIM «p» KaHAJIOM B CXeMe C OOIIMM HCTOKOM IpHU
YBEJIMYCHUH OTPULIATEITHHOTO HAPSDHKCHUS Ha 3aTBOPE TOK CTOKA:

a) YMEHbIIIaeTcs.

0) YBenuuuBaercs.

6) He mensercs.

18. M3 Kkakoro moOJIyIpOBOJHUKOBOIO MaTepuajia cjieayeT HW3TOTOBUTh IOJEBBIE TPAaH3UCTOPBHI,
00J1aa01e MAaKCUMAJIbHBIM ObICTPOAEHCTBUEM:

a) Ge

0) Si

8) nGaAs

2) pGaAs

0) InN (Hutpun uuaus)

19. Kakoif M3 BHMJOB MOJEBBIX TPAH3UCTOPOB O00JaJaeT HAUMEHbLIEH YYyBCTBUTEIBHOCTBIO K
ANIEKTPOCTATUIECKOMY MTPOOOIO:

a) IloneBble TPaH3UCTOPBI CO BCTPOCHHBIM KaHAJIOM.

0) TloneBbie TPaH3UCTOPHI C HHAYIIMPOBAHHBIM KaHAJIOM.

8) [loneBble TPaH3UCTOPHI C «P-1» MEPEXOJOM.

20. [nst ynpaBiaeHHUs TOKOM CTOKA MOJIEBBIM TPAH3UCTOpaM TpeOyeTCsl U3MEHSTh:

a) Tok 3arBopa.

0) Hanpsoxenue Ugy,.

6) Hanpsbxenue Us,.

21. BeiOparh cxeMy BKJIFOUEHUS TOIYIPOBOJIHUKOBOTO JHOJ B IPSMOM BKIIFOUEHHH:
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R
—
LT

VD UR bIX

R R
_ | e T + 11— _ .
| S| | S|
B % VD Ue blx o # VD UKth Eq
+ ° - . + L]
L L L
a) 0)

22. BeiOparbs pOpMy BBIXOJHOTO CUTHAJA [ CXEMBI:

u,=U,, sin ot

N

1

Ushtx

UBbIX

UBbIX

LN

23. BpiOparh BeNTUYUHY KOJUIEKTOPHOTO TOKA (1;) U BeIXOAHOTO HANPsKEHUs (Usyyy), eciii Rz=100xOM,

R=1xOwMm, E;=10 B, f=20 (OunosnsipHblii TpaH3UCTOP BKIIIOYEH 10 CXEME C OOILIUM SMUTTEPOM):

a) =0, U,,,=10 B.
6) =10 MA, U,,=0 B.
6) [=2MA, U,n=38 B.

a) benbiii.
0) OTCcyTCTBYET.
6) JIto6oii, kpome Gemoro.

25. BbIOparh OCHOBHBIE NTapaMeTPhl IOTHYECKUX 3JIEMEHTOB:

a) beicTponeiicTBue.
0) Bpems peakuuu.
8) IloTpebnsiemMast MOIITHOCTb.

2) Koaddumment pazpersieHus o BbIXONY.

0) [ToMexoyCTOMYNBOCTb.

26. B cooTBeTCTBUM € 33aHHOM CTPYKTYPHOM CXeMOM OINpeesuTh BBIXOJHOM curHai (Y):

Xl— &
X, —
& |y

X3—' 1
X4—

XX XGIXG| Y (XXXl Xe| Y| | X0 | Xo | X6 | Xa| Y
0[1]1]0]0 0/1]1]0]1 0[1]1]0]0
vy [1]1]0]1]0 0[1(0|1]1 111/0]1]0
0[0|1]1]0 110|1]1]1 0|01 ]1]1
O[1(1(1]0 O|1(1|1]1 Oj1]1(|1]1
1/1]/0{0]|0fa |[1|1]0]0[|0|6|1|1]0]0|0]s

27. BLI6paTL BPEMCHHLIC OUarpaMMbl Ha BXOHaX U BBIXOAC (CXCMa MaJIOCHTHAJIBHOTO 0a30BOr0

anementa TTJI «I-HE») :
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28. BpiOpars BpeMeHHbIE AMarpaMMBbl Ha BXOJI€ M BBIXOZE (cxema Jiorudeckoro orpuiianus Ha KM/II1-
CTPYKTYpe)

+E;; TEJ AE. AE.

V2 5 § i ‘s : : !

VTl U TUM AUsox

|

7] ! 68
29. BriOpath cxemy, BBIIOIHSIONIYIO Jornueckyto ¢yHkiuio «MJIN», Ha OUNONsSpHBIX TPaH3UCTOPAx
pnp:

.

30. ITomynpoBOIHUKOBBIM 1KOJ] BKIIIOUEH B 0OpaTHOM HampasieHuu. [Ipu yBenuueHun 3anuparomiero

a

6blX

(]Kblx

HanpsDKEHUs IUPUHA p-n Tepexoa:

a) YBEIUYUBACTCS.

0) YMeHbI1aeTCs.

8) OctaeTcsi HEM3MEHHOM.

31. IlomynmpoBOAHMKOBBIM JUOJ BKJIOUYEH B oOparHOM HampasieHud. [lpu ymeHbleHUU
3aMyparouiero HaupsHKEHUs BeJInuMHa 0apbepHO eMKOCTH:

a) YMEHbIIIaeTcs.

0) OcraeTcst HEeM3MEHHOM.

8) YBeIM4YMBaETCS.

32. Onpenenutb BETUYHUHY BBIXOJIHOIO HANPSHKEHUS:

Vb
}-<} a) Uso= Uen.
Eo R U 6) Usx=1Eeyx.
6) Uss=Eox—Ucm.

+

- L

33, OHpeI[eJ'II/ITL BCJIMYMHY BBIXOJAHOI'O HAIPSIIKCHUSA JJI1 CXCMBI:
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- L !
a) Ugblx:+EGX'
Eq Vp Usurx 6) UGbl x=0.
o . 6) Ugblx__ Ucm .
+ T

34. Ompenenuth GopMy BBIXOIHOTO HAMPSKCHUS TSI CXEMBI:
UBbIX

Ry
1 o s
| I ' /\
U6blx E E E
#V D1 # V2 1 1 H
¢ UBbIX i i E

Ue=U,, sin ot

N AN
N

35. OHpe,I[eJ'II/ITB BCJIMYMHY BBIXOAHOI'O HAIIPSKCHUSA:
+Ep

Cl) Usblx:()
@ Ueblx:EH_ ICR
Vs 6) UBblx:EH'

36. OnpenenuTb BEIUUYUHY BBIXOJAHOIO HANPSHKEHUS:
9 +Ey

a) Ugn=0
6) Usonw=Em—I:R.
Uous 6) Uebzx:EH-

37. OHpe,I[eJ'II/ITL BCJIMYMHY BBIXOAHOI'O HAIIPSKCHUSA:

-Ey
R
a) Uebzx__E-
VT @ U&’blx:
Ul 8) Up=—(E;; —I'R).

38. OHpeI[eJ'II/ITL BCJIMYUHY BBIXOJAHOI'O HAIIPSKCHUSA:

R
Cl) U6blx:+ E .
VT 6) U()’blx:O
U 6) Upn=Ep —I'R.

39. OmnpenenuTh BETUUYUHY BBIXOJAHOTO HAMPSHKEHUS:
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a) Ugy=0.
6) Usbzx:+EH-
6) Uebzx;EH-

40. B COOTBETCTBHUU C 33JJaHHOMN CTPYKTYPHOU CXEMOMW ONPEICTUTh BIXOIHOM curHal (Y):

x5 oGyl oGl vl sG]y
ol1ltlolo] [ol[1[1]o]o] [o]1]1]0[1

X, —

’ _\—&YIIOIO oltloltlol [1[1]ol1[1

P ololti1]o] [1lolt[1]0o] [ofol1]1[1

’ oltl[t(1]o] [olt[1[1]o] [o]1]1]1[1

X 1/1]0lolola 110016 [1]1|0[0]0]s

14.1.2. Dx3amMeHalMOHHbIE BONIPOCHI

1. Pa3pemiennsle U 3ampellieHHble SHepreTuueckue 30Hbl. COOCTBEHHAs AJIEKTPONPOBOAHOCTH
II0JIyTIPOBO/IHHKA.

2. IlpumecHasi 3JIEKTPONPOBOAHOCTh IOJYINPOBOAHMKA. AKILENTOpHbIE IpuMecH. JlOHOpHBIE
IIPUMECH.

3. Ilpomeccrsl mepeHoca 3apsiioB B moiynpoBonHukax. Juddysus HOcurenei 3apsma. dpeiid
HOCHTEJIEN 3apsiza.

4. DnexkTpuyecKue MNepexoAbl. IJIEKTPOHHO-IABIPOYHBIN IepexoA. BeHTuinbHOE CBOWCTBO p-n
nepexona. EMkocTs p-n nepexona. Bunel mpo6oes p-n nepexona.

5. lonmynpoBoaauKoBEIi quoj. Kitaccudpukanus quomnoB. OCHOBHBIE TapaMeTPBHI.

6. CTaOMIUTPOH.

7. Bapukar.

8. TyHHENbHBIN THOA.

9. Muox oTTkm.

10. Toueunslit nuox.

11. JIaBUHHBIA U0,

12. UMnynbcHBIN U0,

13. bunonspuslii Tpanzuctop. CTpyKTypa U OCHOBHBIE PEKUMBI paOOTHI.

14. dusnueckue mporecchl B OUMOIAPHOM TpaH3ucTope. OCHOBHbIE MapamMeTpbl OUIOISIPHBIX
TPaH3UCTOPOB.

15. Cxembl BKIItOUEHUS TpaH3ucTopa. Cxema ¢ obmieit 6a3oit. Cxema ¢ o6muM smutTepoM. Cxema
¢ 001mKM KoJuIeKTOpoM. OCHOBHBIE MTapAMETPBI, XapaKTEPU3YIOLIUE 3TU CXEMbI BKIIFOUEHHUS.

16. Cratnueckue XapakTepUCTHKH OUIOISPHOTO TPaH3UCTOPA.

17. IlpenenbHble pekUMbI pabOThI TPAH3UCTOPA.

18. PexumMbl paboThl yCHUIIUTENBHBIX KACKaI0B.

19. BiusgHue Ttemmeparypbl Ha paboOTy YCWINTENbHBIX KackagoB. (Cxema SMHUTTEpHOU
crabmnn3anuu. Cxema KOJIEKTOPHOI cTaOuIIN3aIiH.

20. CocraBHo# TpaH3UCTOp. CXEMBI COCTAaBHOTO TPAH3UCTOPA.

21. IloneBoii TpaH3ucTOp. Pa3HOBUIHOCTH MOJIEBBIX TPAH3UCTOPOB.

22. OCHOBHBIE TapAMETPHI NOJIEBBIX TPAH3UCTOPOB.

23. @usuyecKkue NPOLECChl B TOJIEBOM TPAH3UCTOPE C YHPABISAIOIUM pP-N MEPEXOAOM.
Crarnueckue XapakTepUCTUKH.

24. CTpyKTypsl IOJIEBBIX TPaH3UCTOPOB € M30JIMPOBaHHBIM 3arBopoM (M/III-Tpan3ucropsl): co
BCTPOEHHBIM KaHAJIOM; C MHIYLIHPOBAHHBIM KaHAJIOM.

25. ®usnueckue npoueccsl B M/III-Tpansucropax. Ctatnueckne XxapakTepUCTUKH.

26. CxeMbl BKJIFOUEHUS MTOJIEBBIX TPAH3UCTOPOB.

277. ®opMbI UMITYJIbCHBIX CUTHAJIOB. [lapameTpsbl, XapakTepu3yolne UMITYJIbCHBII CUTHAL.

28. Knaccudukanus J1oruyeckux 3neMeHToB. O003HaYeHHs! JOrMYeCKUX 371eMeHTOB. OCHOBHbBIE
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[IapaMeTpshl JOTMUYECKUX AIEMEHTOB. OCHOBHBIE XapaKTEPUCTUKH JJOTHYECKUX HIEMEHTOB.

29. TlpunnunuanpHas cxema Kio4da Ha OWIOISIpHOM TpaH3uctope (pnp, npn). CrarudecKuit
PEeXUM pabOTHI TPAH3UCTOPHOTO Kitoua. [lapameTpsl, XapakTepu3yroliye BXOIHYIO Lelb TPAaH3UCTOPHOTO
kitoua. [TapameTpsbl, XapakTepU3yOLIMe BEIXOAHYIO LIE€Nb TPAH3UCTOPHOIO KJI0Ua.

30. IlepexonHble mpoLEcChl B KJIIOYEBBIX LIENAX ¢ OMIONSApHBIMU TpaH3uctopamu (OTKpbIBaHHE
TPAH3UCTOPHOIO KJIIOYA, 3aKpbIBAHUME TPAH3UCTOPHOIO KIIKOYa, BPEMEHHBbIE JUarpaMMbl TOKOB U
HanpspkeHuil). Kak MOXXHO yMEHBIINTh BpeMs paccachblBaHWA, UIMTENILHOCTH (poHTA W cmaaa B
HaCBIIIEHHOM KJIFOYE.

31. IlpuHuunuanbHas cXema TPAH3UCTOPHOIO KIlo4a C YCKOpsioled eMKocTbto. OObsicHUTE,
[0YEeMY BKJIFOUEHHME KOHJIEHCATopa MO3BOJIAET COKPATUTh BPEMsI paccachblBaHUs, JUINTEILHOCTU (PPOHTA U
craja.

32. IlpuHuuMmuaibHas CcXeMa TPAH3UCTOPHOTO KIIIOYa C HEJIMHEHHON O0OpaTHOW CBS3BIO.
OOBSICHUTH TPUHIIMIT PAOOTHI

33. IlpuHnunuanpHas cxeMa Kiroda Ha n-kaHaiabHbIX M/III-Tpan3ucropax. OObSICHUTE TPHHIIUI
paboTHL.

34. IlpuHunuaapHas cxeMa Kiroda Ha p-kaHaiabHbIX M/III-Tpan3ucropax. OObSICHUTH TPUHIIUI
paboTHL.

35. IlpunnunuansHas cxeMa kinroua Ha KM/II-ctpykrypax. OObSCHUTH TPUHLIUI PAOOTHI.

36. IlpunnunuanpHas cxema Jjorudyeckoro snemeHTa «M» Ha muomax. OOBSICHUTH MNPUHIIMIL
paboTHI.

37. IlpunnunuansHas cxema Jiorudeckoro aemenTa «MJIN» wa aumomax. OOBSACHUTH MPUHIIUIL
paboTHI.

38. IlpunuunuansHas cxema jorudeckoro eMmenTa «1JIN» na dunonspHeix TpaHsuctopax (pnp,
npn). OOBACHUTH TPUHLIUIT PAOOTHI.

39. IIpuHnunuanpHas cxeMa JOTHYECKOro aneMeHTa «M» Ha OHMIONSpPHBIX TpaH3UCTOpax (pnp,
npn). OOBACHUTH TPUHIUT PAOOTHI.

40. IlpuHuMnuanbHas cXeMa MAaJOCHUTHAJIBHOrO Joruyeckoro snementa TTJI. OObsICHUTH
HIPUHLUI pabOoTHI.

41. IlpunuunuanbHas cxema joruyeckoro anementa TTJI co cinoxHbIM HHBEpTOPOM. OOBACHUTH
IPUHLUN pabOoTHI.

42. IlpunuunuaneHas cxema Jsoruyeckoro snemeHnta «M-HE» na MJII-Ttpan3ucropax (n-
KaHaJIOM, p- KaHaJioM). OOBACHUTD NPUHIUI PaOOTHI.

43. IlpunuunuaneHas cxema Jjoruueckoro anementa «MJIM-HE» nwa MJII-tpan3ucropax (n-
KaHaJIOM, p- KaHaJioM). OOBACHUTD NPUHIUI PaOOTHI.

44. IlpunnunuanpHas cxema jornyeckoro anementa «M-HE» na KMIII-ctpykrypax. O0bsSCHUTH
IPUHIUN pabOoTHI.

45. IlpunuunuanbHas cxema Jjorudeckoro snementra «MJIM-HE» na KM/II-ctpyxTypax.
OOBSCHUTH NPUHIMIT PAOOTHI.

46. h-napamerpsl. Ousnueckuil cMmbici k03 PUIMEHTOB. DKBUBAJICHTHAs CXe€Ma TPAaH3UCTOpa C
yuyeToM h-rapameTpos.

47. y-napamerpsl. Ousnueckuii cMmbici k03)PUIIMEHTOB. DKBUBAJCHTHAs CXe€Ma TPAaH3UCTOpa C
Y4ETOM y-IIapaMeTpOB.

48. DKBUBAJICHTHBIE CXEMBbI /17151 OUTIONIIPHBIX U MOJIEBBIX TPAH3UCTOPOB.

49. Onroanexkrponuka. Buyrpenuuii poroaddexr. Buemnuii pororddexr.

50. ®oToanexTpruyeckrue Npudbopsl Ha OCHOBE BHEWIHETO (poTtodddekra. PoToanemeHT. OCHOBHBIE
XapakTepucTUKH. OCHOBHBIE TAPAMETPBI.

51. ®orosnekTpuueckue TPUOOPHI HA OCHOBE BHYTpeHHero ¢ororddexra. dDoTopesuctop.
OcHoBHbIE XapakTepuCcTUKA. OCHOBHBIE TAPAMETPHI.

52. ®orommon. CmocoOwl BkatoueHusa. [lpuHnun pgeiictBus. OCHOBHBIE XapaKTEPUCTUKU.
OcCHOBHBIE TApAMETPBI.

53. ®ororpansuctop. IIpunnun aeiictBus. OCHOBHBIE XapaKTEPUCTUKH.

54. Ceeroguon. Crpykrypa. Ilpunnun aeictaus.

55. OntpoH.
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14.1.3. Tembl OIPOCOB HA 3aHATHAX

3oHHass Mozenb TBepabXx Ten. Kiaccuduxanums TBepAblX Ten (MeTasulbl, IMOJYNPOBOJHHKH,
IUAIEeKTpUKH). Kpucranmuueckas pemierka MOTYHpOBOAHUKOB. COOCTBEHHBIH  IMOJIYTIPOBOIHUK.
OHeprerudeckas (30HHas) JuarpaMMa COOCTBEHHOIO IIOJIyIPOBOJHHUKA. OJIEKTPOHBI U JBIPKH.
[IpumecHsle nomynpoBOAHUKU. JJoHOPHBI U akuenTopsl. [IpoBoquMocTH n- u p-Tumna. 30HHbIE AMATPAMMBI,
YPOBHU JOHOPOB U aKLENTOPOB. KOMIIEHCUPOBaHHBIE TIOIYITPOBOIHUKH.

Knaccudukanus nepexomoB. Ctpykrypa p-n mepexona. lloHATHE HEHTPaTbHOCTH TEpexoja.
AHanu3 nepexona B PAaBHOBECHOM COCTOSHUHU. AHaJIM3 IIEpEeXola B HEPABHOBECHOM COCTOSHUM.
Crarnyeckuie BOJBTAMIIEPHBIC XapaKTEPUCTUKU HJCAIbHOrO nuoza. [loHsTHe oOpaTrHOro TOKa AMOJA.
XapaKTepUCTUYECKUE CONPOTUBIICHU AuoAa. CTaTHUeCKHE BOJIBTAMIIEPHBIE XapaKTEPUCTHKHU PEabHbIX
aronoB. Moxynsiust conpotuBieHust 0aspl. [lepexoqHple XapakTepuCTHKH auoaa. bapbepHas €MKOCTh
(émxoctp mepexoma) auozaa. Juddysnonnas €mkocts mnepexoga. OJHOCTOPOHHHE p-N MEPEXOJBI.
KonTakTsl MeTaIII-N101yIPOBOAHUK. OMUYECKNE KOHTAKThI. BBITPSMIIAIOIINE KOHTAKTHI.

dusnueckue NPUHLUNBI  pabOThl  OUMOJSAPHBIX TPAH3UCTOPOB. OKBUBAJIECHTHBIE CXEMBI
OUMONSApHBIX  TpaH3uUCTOpoB. Dopmynsl  Momna-D0epca.  Mneanu3upoBaHHBIE  CTaTHUECKHE |
JMHAMUYECKHE MapaMeTpbl OUIOISPHBIX TPaH3UCTOPOB. CXeMbl BKIIOUEHHS. 3aBUCUMOCTh I1apaMeTpoB
OUIIOJISIPHBIX TPAH3UCTOPOB OT TeMIeparypsl U pexxuma. CocTaBHbIE OUTOSPHBIE TPAH3UCTOPHI.

M/II-TpaH3ucTOpsl C M30JIMPOBAHHBIM 3aTBOPOM, BCTPOCHHBIM M MHAYLMPOBAHHBIM KaHAaJIaMH.
[Ipunuun padoTsl, OCHOBHBIE NapameTpbl. CTaTHYECKUE BOJIBTAMIIEPHBIE XaPAKTEPUCTUKU JIJISl KAXKJIOTO
THUIIA TIOJIEBBIX TPAH3UCTOPOB. DKBUBAJIEHTHBIE CXEMBI ITOJIEBBIX TPAH3UCTOPOB.

[ToneBble TPaH3UCTOPHI C YIOPABISIONIMM p-n  nepexofoM. I[IpuHIMO paboThl, OCHOBHBIE
napaMmerpsl. CTaTu4ecKue BOJIBT-AMIIEPHBIE XapaKTEPUCTUKU AJI Ka)KJOTO THUIIA MTOJIEBBIX TPAH3UCTOPOB.
OKBUBAJICHTHBIE CXEMBbI I10JIEBBIX TPAH3UCTOPOB.

OnTosneKTpOHHbIE MPUOOPBI: CBETOM3IydYaIOUIMe AHONbL, (OTOAMONBI, ONTONAPHI JIUOIHBIE,
TpaH3UCTOpHbBIE, TepUcTOpHbIe. [IpuHIUI paboThl, OCHOBHBIE MapamMeTpbl. CTaTHUYECKUE BOJIbTaMIIEPHBIE
XapaKTEpPUCTUKH

OCHOBBI AMHCCHOHHOM 3JIEKTPOHMKU. Buasl sMHCCHM: TEPMOAJIEKTPOHHAS, BTOPUYHAS
ANIEKTPOHHAsL, AJIEKTPOCTaTU4ecKas, (OTOIEKTpOHHAs. [IpUHIMIT 3IEKTPOCTAaTUYECKOrO YIpaBJICHUS
IJIOTHOCTBIO BJIEKTPOHHOIO IIOTOKA B 3JIEKTPOHHBIX Jamnax. BakyyMHbIE AMOABI, TPUOABI, TETPOIBI,
neHronsl. Knaccudukanus, nmapamerpsl, CTaTUYECKUE BOJIBTAMIIEPHBIE XapaKTEPUCTHUKU. DJIEKTPOHHO-
Jy4yeBble TPYOKU. DIEKTpOHHbIE U KBaHTOBbIE MpuOopsl CBY.

Jlornueckue cxembl «W», «WJIMN», «HE», npunnunsl QyHKnuoHupoBaHus. OCHOBHBIE
XapaKTEPUCTUKHU U IIapAMETPhI JIOTUYECKUX HIIEMEHTOB.

[TpyHuMNManpHas cXeMa HACBHILEHHOIO Kiroda. CTaTMYeCKHe PEKMMBI HACBHIIIEHHOTO KIIOUa.
[IepexomHble IpoLECCH B HACBIILIEHHOM KIIFOUE IPY OTKPBIBAaHUM TpaH3ucTopa. [lepexoansie nmponeccel B
HACBIIICHHOM KIIIOYE IIPU 3aKpbIBAHUM TpaH3UCTOpa. MeToabl M CXEMHBIE PEILIECHUs IO3BOJISAIOLINE
YMEHBIIUTB BpeMsI IIEPEXOTHOTO MPOLECCA B HACBIIIEHHOM KIIHOYE.

bazosbie snementsl TTJI. Dnementsl smutTepHO-cBsizaHHOW soruku (DCJI). JloctouHcTBa M
Henocrarku JCJI. bazossie anemenTsr DCJIL.

HNuBeprop Ha n-ka"anbHbIX MJIII-Tpansucropax. MuBeprop Ha kommuiemeHtapHsix MJIII-
TpaH3uCTOpax. ba3oBble JIOTMYECKUE AIIEMEHTBI Ha MTOJIEBBIX TPAH3UCTOPAX.

Jlornyeckue snemenTsl fuHaMudeckoro tuna Ha M/III-tpan3ucropax.

Tpurrepbl Ha GUIONSPHBIX U MOJEBBIX TPAH3UCTOPAX, (PIAI-NAMSITH.

OcCHOBBl ~ (DYHKIIMOHATBHOM  DIEKTPOHUKH. [lepCrieKTUBBI  pPa3BUTHUS  MHUKPOAIIEKTPOHHKH,
HaHOAJIEKTPOHHUKA.

14.1.4. Bonipochl 1Jisi NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHUHAPaM

Pacuer BenMYMHBI KOHTaKTHOH pPa3HOCTH NOTEHUUANOB (An(p(dy3MOHHOrO NOTEHLMANa) MpU
M3MEHEHUHU KOHILEHTPAllUK IPUMECH B OJTHOM U3 obyacTeil nepexona.

Pacuer mmpuHbl nepexoaa B 3aBUCUMOCTH OT MOIYJISI U ITOJIIPHOCTH NPHIIOKEHHOTO HAIPSKEHUS.

Pacuer TeImIOBEIX TOKOB M TOKOB TEPMOIr€HEpaIM B IIEPEXOoAax HU3 IMOITYIPOBOIHUKOBBIX
MaTepHUaJIoB C Pa3InYHON MIMPUHON 3aNpEIIEHHOM 30HbBI OT TEMIIEPATyphI

Pacuer BOJIBT-aMIICPHBIX XAPAKTCPUCTUK MHACAIU3NPOBAHHBIX TMICPEXOAOB IIPHU paszquﬁ
TEMIIEPATYPE.

Pacuer 6aprepHoit u nuddy3nonHoi emrocrelt nepexosa.
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PacueT mapameTpoB OUITONSPHBIX TPAH3UCTOPOB

Pacuer mapaMeTpoB MOJIEBBIX TPAaH3UCTOPOB

Pacuer a1eMeHTOB cXeM JIOTHYECKOT0 OTPUIIaHHs Ha OUTIOISIPHBIX TPaH3HCTOpax
Pacder 351eMEHTOB JTOTHYECKUX CXEM Ha MOJIEBBIX TPAH3UCTOPAX

14.1.5. Temb1 1a00paTOpHBIX padoT
HccrenoBaHus BOJBT-aMIIEPHBIX XaPAKTEPUCTUK OUITOSIPHBIX TPAH3UCTOPOB
UccnenoBanus BoibT-aMnepHbIX Xapaktepuctuk MJIII-Tpan3uctopos
Hccenenosanue anementos TTJI
Uccnenosanue nornyeckux nemeHtoB Ha KM/II crpykrype
HccnenoBanre HaChILIEHHOTO TPAH3UCTOPHOTO KIlto4Ya
HccnenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK MOTYITPOBOIHUKOBBIX JAHO/I0B
HccnenoBanust BOJbT-aMIIEPHBIX XapaKTEPUCTUK JUOTHBIX ONTPOHOB
HccnenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK MOJIEBBIX TPAH3UCTOPOB C P-I-MIEPEXOIOM

14.2. TpeOoBaHusI K OLIEHOYHBIM MATepPUAJIAM JIfl JIUI[ C OTPAHUYEHHBIMHM BO3MOKHOCTAMM
310POBbS M HHBAJIH/I0B
Hnst ynui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMM  37I0POBbSI. U HMHBAJIUJIOB TPEAYCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHbIE MaTepHalibl, IepeuyeHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabnuna 14 — JlonomHuTEIbHBIE MaTepuasbl OLICHUBAHUS JIJISL JIUI] C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU
3I0POBbSI M HHBAJIUIOB

Kareropun Buibl TONOTHUTETBHBIX OIIEHOYHBIX @®opMbI KOHTPOJISL ¥ OLIEHKU
oOyyarouuxcs MaTepuajioB pe3ynbTaTtoB 00ydeHus

TecTpl, TUCEMEHHBIE CAMOCTOSTEIIHHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[IpenMy11eCTBEHHO TMCBMEHHAs
IIPOBEpKa

C napyueHusaMu
ciyxa

C napymenusimu  CobecenoBaHue 1o Borpocam Kk 3auety, [IpenMylnecTBeHHO yCTHas MPOBEpKa

3pEeHUs OMpOC M0 TEPMUHAM (MHIUBUYaTBHO)
C HapylieHusIMu Pemenue quCTaHIIMOHHBIX TECTOB,

OMOpPHO- KOHTPOJIbHBIE pabOThl, MUCbMEHHbIE  [IperMyIecTBeHHO AUCTAaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITENIbHBIE PA0OTHI, BOITPOCHI K METOJIaMU

anmapara 3a4eTy

C orpannuenusiMu o  TecTbl, TUCBMEHHBIE CAMOCTOATENbHBIE [Ipenmy1iecTBEHHO TPOBEpPKA
00IIEMEeTUITUHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMHU UCXOJISI U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI =~ OOYUaIOIIErocsi Ha MOMEHT MPOBEPKH

14.3. MeToauueckne peKoMeHAalMH M0 OIleHOYHBIM MaTepUasIaM JJIsl JIUI ¢ OTPAHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIH/I0B

Jis nun ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbsi M HMHBAJIMJOB IMPEAyCMaTpPUBACTCS
noctymHas popMa mperoCcTaBIeHHs 3aJaHH OIIEHOYHBIX CPE/ICTB, 8 UMEHHO:

— B IleyaTHoM (opme;

- B Ile4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hOopMe NEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- IPEeIOCTABIECHNE 331aHMs C HCIIOIb30BAaHUEM CyPJIOTIEPEBO/A.

.HI/IHaM C OrpaHM4Y€HHBIMH BO3MOXHOCTAMU 3O0POBbA W HMHBAJIWAAM YBCIWNYHWBACTCA BPEMSA Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [l Takux oOydarolmuxcsi HpeaycMaTpUBaeTCs
AocTymHas popma MPeaoCTaBICHUS OTBETOB Ha 3aaHUs, 3 UIMCHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Ipomenypa oreHUBaHHS PE3yIbTaTOB OOyYEHUS JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
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3I0OPOBBSl U MHBAJIMIOB MO JUCHUIUIMHE TPEAyCMarpuBaeT MpenocTaBieHue wHPopmanuu B (hopmax,
aIaTHPOBAHHBIX K OTPAHMYCHHUSM UX 370POBbS  BOCIPUATHS HH()OPMAIIHN:

JlJ1s1 JIM1 ¢ HApYIIEHUSIMH 3PeHUst:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOW (hOpMEe YBEITUUYCHHBIM IIPHQPTOM.

JIist Jid1L ¢ HAPYIIeHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH OTIOPHO-ABUTATEJLHOTO annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

[Tp HEOOXOMUMOCTH JUIsl JIUI[ C OTPAHUYCHHBIMH BO3MOXHOCTSMHU 370POBBSI M HHBAIUIOB
IpoIielypa OIICHUBAHUS PE3YJIBTAaTOB 00yYCHHS MOYKET MTPOBOAMTHCS B HECKOJIBKO ITAIOB.
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