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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. IIpuobperenue 3HaHU 1O GPUZNIECKUM OCHOBAM JICHCTBHUS TOIYIPOBOIHUKOBBIX TPUOOPOB, UX
ANEKTPUUYECKUM XapaKTEePUCTHKAM JUIsI CTATHYECKOTO M JMHAMHYECKOTO PEKHUMOB pabOThI, peaKIuu
NpuOOpPOB Ha BHEIIHUE BO3AEUCTBUS, NMPEACTABICHUIO NMPUOOPOB B BHUAE AIEKTPUUECKUX MOJEICH,
METOZaM 3KCIEPUMEHTAIBbHOTO ONPEAEICHUS TapaMETPOB MOJEIIEH.

1.2. 3agauy AUCHUILIUHBI

1. llpuoOpeTeHne HaBBIKOB M YMEHHHW B BONpOCaxX MPaBHIBHOTO BBIOOpa BHUAA
MOJYNPOBOIHUKOBBIX PUOOPOB NJIsl MOCTPOCHHUS IEKTPOHHBIX CXE€M, UCXO0/s U3 (YyHKIIMOHATbHBIX
3a/1a4, pelaeMbIX ITUMH CXEMaMH.

2. ObecrieueHWe TPaAMOTHOM OJKCIIyaTallud NPUOOPOB, MO3BOJSIOIIUX MaKCHUMaJbHO
HCIIOJIb30BaTh 3aJI0’KEHHbIE B HUX BO3MOKHOCTH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
YacTtp 010Ka gucuumauf: O0g3aTenbHast 4acTh.
Monynb quctuminH: Moaynis HanpaBlIeHUs MOATOTOBKH.
Wunexc qpucumnauasl: 51.0.03.05.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnnocoben
UCIIOJIb30BAaTh
MOJIO’KEHUS, 3aKOHBI U
METO/]IbI €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKU IS
pelieHus 3aaau
WHXXEHEPHOM
JESITEIIbHOCTH

OIIK-1.1. 3naer
¢byH1aMeHTaIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKU

3Haet QyHAaAMEHTAIbHYIO CUCTEMY
YpaBHEHUU TBEPIOTEIbHOM 3JEKTPOHUKU

OIIK-1.2. Ymeer
aHAJM3UPOBATH MPOOJIEMBI,
HPOLIECCHI U SIBIICHUS B
o0nactu GpHU3MKH,
UCIIOJIb30BaTh HA MPAKTHUKE
0a30BbIe 3HAHUS U METO/IbI
($U3MUECKUX UCCIEI0BaHUI, a
TaK)Ke YMEET MPUMEHSTh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaNBLHOM 001acTH

Ymeer npuMeHATh (PU3UKO-MaTeMaTHYECKHUH
anmapar IpY PeIIeHN 3a1a4 dJIEKTPOHUKU

OIIK-1.3. Brageer
HpaKTI/I‘I€CKI/IMI/I HaBBIKaMH
pemeHI/m I/IH)KeHepHLIX 3aga4

BnaneeT MPAKTUYCCKUM HABBIKOM PCHICHUA
3aaa4 110 3JICKTPOHUKE

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKC-11. Cnocoben ITIKC-11.1. 3naer 3HaeT OCHOBHBIE (PU3UYECKHE U

CTPOUTH NPOCTEMIIINE npocteinme GU3NIEeCKue 1 |MaTeMaTHUECKUE MOICIH
¢uznueckue u MaTE€MaTHYECKUE MOJIEIN MIOJIyIPOBOIHUKOBBIX ITPHOOPOB
MaTE€MaTHYECKHE npuOOpOB, CXEM, YCTPOUCTB H

MOJIETN IPUOOPOB, CXEM, | yCTAHOBOK 3JIEKTPOHUKH U
YCTPOICTB U YCTAHOBOK | HAHOBJIEKTPOHUKHU

SJICKTPOHUKHU U Pa3IN4IHOIO
HAHODJIEKTPOHUKU (YHKIIMOHAJILHOTO
Pa3IUYHOTO HA3HAYCHMUSI, a TAKIKE
(YHKIIMOHAJILHOTO CTaHJapTHBIE IIPOTPAMMHBIE
Ha3Ha4YC€HUs, a TaKXKE CpeacTBa X KOMIIBIOTCPHOT' O
UCII0JIb30BATh MOJCIIUPOBAHUS
CTaH/1apTHBIC [IKC-11.2. Ymeet cTpouthb YMeeT cTpouTh PU3NUECKre MOJICTH
IIPOrpaMMHBIC CPEIICTBA | ripocTeimme PU3nIecKne U |MOTYPOBOAHUKOBBIX PHOOPOB
HAX KOMIIBIOTCPHOTO MaTeMaTHYeCKUe MOJICIIN
MOZCIIHPOBAHUA puOOpPOB, CXEM, YCTPOHCTB U
YCTaHOBOK AJIEKTPOHUKH U
HAHOAJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHAIILHOTO

Ha3HA4YeHMUsI, a TAaKKe
UCIIOJIb30BaTh CTaH/IapTHbHIE
MIPOrpaMMHBIE CPEICTBA UX

KOMITbIOTEPHOT O

MOJICJINPOBAHUS

ITIKC-11.3. Bnangeer Bitageer npakTuyeCcKMMHU HaBbIKAMHU
HaBbIKaMU MOCTPOEHUS NOCTpOeHUS (PU3NYECKUX MOAETeH

OPOCTEUIINX (PU3HUECKUX U |[IOJIYIIPOBOJIHUKOBBIX TPHOOPOB
MaTEMaTHYECKUX MOJENIEN
npubOpoB, CXeM, YCTPOUCTB U
YCTaHOBOK JIEKTPOHMKH U
HAHOD3JIEKTPOHUKH
pa3IM4HOTO
(YHKIIMOHATIBLHOTO
Ha3HAuCHUS, a TAKKE
UCTIOJIb30BAaHUS CTaHAAPTHBIX
IPOTPaMMHBIX CPEICTB UX
KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmure 4.1.
Ta6ymmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
Bcero Cemectpsl

4acoB |5 cemectp|6 cemecTp

Bunbl yueOHOM qesTeIbHOCTH

KonTakTHas aynuTopHasi paboTa 00y4yaromuxcs ¢ 24 8 16
npenojasareJieM, Bcero

JIek1IMOHHBIE 3aHATUSA 6 6
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[IpakTrueckue 3aHATUA 4 2

JlaGopaTopHble 3aHATHS 8 8
KonrtpomnbHbie paboTbl 6 6
CamocrosiTeibHas padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 111 28 83
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyeM, BCero
[ToaroroBka K TECTUPOBAHUIO 33 13 20
Hanucanue oTdera o mpakTUYECKOMY 3aHATHIO (CEMHUHApY) 25 15 10
[TonroroBka Kk KOHTPOJILHOU padoTe 33 33
[ToaroToBka k mabopatopHO paboTe, HATMCAHUE OTYETa 20 20
ITonroToBKa U cAava YK3aMeHA 9 9
O0mas Tpya0eMKoCTh (B 4acax) 144 36 108
Oo0mas TpynoeMkocTh (B 3.€.) 4 1 3

5. CTpykTypa u cogep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BHJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILIINHBL U BUBI YYEOHOH IeATEIbHOCTH

HasBanus pasnenoB (Tem) Jlex. [Ipak. | JIa0. Cam, Beero dopmupyembie
3aH., pab., | gacos (0e3
JTUCIUILTAHBI g |38 paod. 4 sKsamena) KOMIIETCHIINH
S cemecTp
1 ®usnyeckre OCHOBBI TBEPAOTEIBHOM | 1 - - 2 3 OIIK-1, ITKC-11
AIEKTPOHHUKHU
2 KoHTaKT MeTaJuI-oIyNpPOBOJIHHUK. 1 - - 2 3 OIIK-1, ITIKC-11
Jwon [IoTrTku
3 DIEeKTPOHHO-ABIPOYHBIN MEepexo/ 1 1 - 7 9 OIIK-1, ITKC-11
4 [TonynpOBOIHUKOBBIE TUOIbI 1 - - 2 3 OIIK-1, ITIKC-11
5 bunonsipHbie TpaH3UCTOPbI 1 1 - 13 15 OIIK-1, ITIKC-11
6 IToneBbie TPaH3UCTOPHI 1 - - 2 3 OIIK-1, ITKC-11
Uroro 3a cemectp| 6 2 0 28 36
6 cemecTp
7 IoynpoBOTHUKOBBIE TIPUOOPHI: - 2 8 83 99 OIIK-1, ITKC-11
JTUOJTBI, OUTIOJISIPHBIN TPaH3UCTOP,
MIOJIEBOM TPAH3UCTOP
Uroro 3a cemectp| 0 2 8 83 93
Uroro| 6 4 8 111 129

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHbBI

Copepxanue pa3enoB (TeM) TUCHUTUINHGI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

TpynoemMKkoCTh
HasBanus pasnenos (tem) | ConeprxaHue pas3iesoB (TeM) JUCIUIUTHHBI (TexIHOHHbIe dopmupyeMbie
JUCUUTTAHBI (B T.4. 1O JIEKIHAM) KOMIIETEHIIUH
3aHATHS), 4
5 cemecTp
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1 ®uznueckrue OCHOBBI
TBEPAOTEIBHOU
3JIEKTPOHUKH

DnemMeHThl 30HHOW TEOpUHU
MOJIynpOBOTHUKOB. [TapameTphi,
XapaKkTepu3yIoliie CBOWCTBA
HOJTyTIPOBOIHUKOBBIX MaTE€pPHAJIOB.
@dyHIaMeHTallbHAsl CUCTEMA YPABHEHUM
TBEPAOTEIbHON ANEKTPOHUKHU.
CoOcTBeHHbIE, TPUMECHBIC U
KOMIIEHCHUPOBAHHBIE MOTYITPOBOJHUKU.
Juana3zoH pabouux Temmneparyp
MOJIyIIPOBOIHUKOBBIX PUOOPOB.
PaBHOBecHbIE U HEPAaBHOBECHBIE HOCUTENH
3apsI0B B MOIYIPOBOJHUKAX. OCHOBHBIE U
HEOCHOBHBIE HOCUTEIIU. 3aKOH
JNercTBYOIUX Mace. [lomynpoBoiHUKY B
anekTpuyeckom nosie. ['enepamus u
peKOMOMHAIHS HOCHUTEIICH B
MOJIyIPOBOIHUKAX. Y paBHEHUE
NIEKTPOHEUTPAIBHOCTH. SIBIICHUA HA
MMOBEPXHOCTHU MOJYIPOBOJTHUKOB.

OIIK-1,
MKC-11

Hroro

2 KoHTakT Merajui-
MOJIYyTIPOBOIHUK. J[1o
lotTKN

DHepreTuyeckas quarpamma
BBINPSAMIISIOLIET0 KOHTAKTa METaJLI-
NOJyNpOBOAHUK. [IpyHIMI BEITIPSIMIIEHUS
TOKa Ha KOHTAKTE METaJUI-NIOJyIPOBOIHUK
10 SHEPTreTUYECKUM JTHarpaMMaM.
BonbsramnepHas xapakTepucTika
BBIIPSIMJISIFOIETO KOHTaKTa MeTallI-
MOJIyIPOBOIHUK. PacueT HanpsKeHHOCTH
I0JIs ¥ IOTEHIIMaa Ha KOHTaKTe MeTaJll-
nosynpoBoanuk. [lupuna obnactu
npocTpaHcTBeHHoro 3apsanaa. Juon [lorTku:
CTPYKTYypa, SKBUBAJICHTHAsI CXeMa,
rapaMeTpbl SKBUBAJIEHTHOM cxeMbl. Mozeb
muona lllorrku. Oddexr LlorTkn.
HocrounctBa u HegocTtaTku guona IIoTTku.
OMHyecKre KOHTAKThl U UX MapaMETPBI.

OIIK-1,
TIKC-11

Hroro
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3 DJIEKTPOHHO-ABIPOYHBIN
nepexon

Bupl 371€KTpOHHO-BIPOYHBIX IEPEXOOB
(OAI1) mpu KOHTaKTE MOTYyPOBOAHUKOB.
Mexanusm obpazoanust D/I1.
Omnpenenenne DJI1. KonTakTHasi pa3HOCTb
NOTEHLMAJIOB. 3aBUCUMOCTh KOHTAaKTHOM
Pa3HOCTH MOTEHIIMAJIOB OT TEMIIEPaTypHl,
IIMPUHBI 3aMpPEIICHHON 30HbI,
KOHLEHTPALIUHU JIETUPYIOLIEH IPUMECH.
[Toroku HocuTeneit 3apsaos B D11 mo
SHEPreTUUECKUM JTuarpaMMam.
OAHOCTOPOHHS MPOBOJIUMOCTH pP-N
nepexonaa. Hekotopsie nmoHsTHs U
onpenenenus mo S/I1. MeToabl mosydeHus
D/II. Pacuer HanpskeHHOCTH
ANEKTPUYECKOTO MO U noTeHnuana B /11
[upuna OII3 mig pe3koro u MmIaBHOTO
nepexo1oB. BonpTammnepHas
xapakrepuctuka uaeansHoro /111 JInoas ¢
"roncroit" u "ToHKoI" 6azamu.
BonbsTamnepHas xapakTepuCTHKa peaabHOTO
O/IL. Asnenus B D11 npu BBICOKOM ypOBHE
nmxekuuu. Jnd¢ysnonnas u 6aprepHas
emkocty DJII1. DxBuBanentHas cxema D/I1.
[TapameTpsl 3kBUBaJIeHTHOM cxeMbl. [TomHas
IIPOBOAMMOCTB P-N Mepexoaa. 3aBUCUMOCTb
MMapaMeTpoB OT 4acTOThL. [lepexoaHbie
npoueccel B D11, 3aBucumocTb
BhIIpAMIIAIOIUX cBoMCTB D/IIT oT 4acToThLI.
[Tpo6oii 37eKTPOHHO-ABIPOYHOTO MEPEX0/Ia.
3aBucumoctb napamerpoB D/I1 ot
TeMIIepaTypsl. 3apsA0ynpasisieMas MOJIEIb
OII. I'ereponiepexobl.

OIIK-1,
MKC-11

Hroro

4 ITosrynnpOBOJTHUKOBBIE
JIMO/IbI

Knaccudukanus u MapkupoBKa 110I0B.
BrinmpsimutenbHble T1OIBI.
BrimpsimutensHbie cTOJIOB U OJIOKH.
YHuBepcalbHbIe U UMITYJIbCHBIE TUO/IBI.
CBY-muoasl. Bapukansl. CTaOMIUTPOHBI.
JlaBuHHO-TIpONIETHBIE AMOABI. TyHHENBHBIE U
oOparteHHbIe 110abl. DOTOIUOIBI.
Cseronuoasl. Onronapsl.

OIIK-1,
TIKC-11

HUroro
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5 bunousspHsie
TPaH3UCTOPBI

OO6u1me cBefieHNs 0 OUIONAPHBIX
TpaH3ucTopax. [loroku HocuTenen 3aps10B
B OMIIOJIIPHOM TpaH3UCTOpe. BHyTpeHHue u
BHEIIHUE MapaMeTpbl OUTIOISIPHOTO
TpaH3ucrtopa. CTaTUuecKHe napameTpsl.
SIBneHus B OUTIOJISIPHBIX TPAH3UCTOPAX

npy 6ONBIINX TOKaX. MOTYTISIHS TOMIIMHBI
0a3bl KOJUIGKTOPHBIM HanpsokeHueM (3 dext
Opmm). [Ipoboii Tpan3uctopa. CTaTudeckue
XapaKTEPUCTUKU. JIMHAMUYECKHUI peXUM
paboThI OMTIOSIPHOTO TPAH3UCTOPA.
YceunurenbHble cBOCTBA. YacTOTHBIE
napaMmeTpbl. DKBUBAJICHTHAS cXeMa
ounoisipHoro Tpansucropa. CucreMsl
napameTpoB z, y u h. Mozaenu 6unonsipHoro
TpaH3ucTopa. HekoTopble pa3HOBUIHOCTH
OUIOJIAPHBIX TPaH3UCTOPOB. OCHOBHBIE
napaMeTpsl OUTIONSPHBIX TPAH3UCTOPOB

Y UX OPUEHTUPOBOYHBIC 3HAUCHHUS.
MapxkupoBKa TpaH3UCTOPOB.

OIIK-1,
MKC-11

HUroro
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6 ITonesbie Tpansuctopsl |IIT ¢ ynpapisiomuM p-n nepexoiom. 1 OIIK-1,
Yerpoiictso IIT. [IpuHnun neiictaus. ITKC-11
SIBimenune orceuku kaHama, UOTC.
[IpuunHbl, NpUBOALAIINE K OTCEUKE TOKA U
npupanienus Toka. [Ipoueccst B IIT nocne
OTCEUKHU IpupanieHus Toka. KauecTBeHHbIN
BHUJI BEIXOIHBIX BAX. PacueT BEIXOIHBIX
BAX IIT ¢ ynpaBisironum nepexoiom.
[lepenarounas xapakrepuctuka. OCHOBHbIE
XapaKTePUCTUKU YCUITUTEIILHOTO peKuMa:
KpyTH3Ha, BHYTPEHHEE CONPOTHUBIICHUE,
KOX(PHUIMEHT YCUIICHUS 110 HAIPSIKEHUIO.
OksuBaieHtHas cxema [IT ¢ ynpasastonmm
rnepexooM. I'paHnyHas yacToTa, KpUTepui
rpaHuYHON 4acTOThl. CXEMBbI 3aMeIleHUs
st HY u BYU 151 Tpex cxem BKITIOUEHUS
[IT. [ToneBpie TPAH3UCTOPHI C
W30JIMPOBAHHBIM 3aTBOPOM U
WHAYUHpOBaHHBIM KaHaioM (M/JIII-
TpaH3ucrop). YcrpoiictBo. [Tpunnun
nercteus. Hanpsokenne Unop.
KauecTBeHHBII BUJ BXOJIHBIX U BBIXOIHBIX
BAX M/II-tpan3ucropa. [lepenaTounas
XapakTepucTuka. Pacuer BBIXOIHBIX
CTaTUYECKUX XapaKTEPUCTUK. OCHOBHBIE
napaMeTpbl YCUIUTEIBHOTO U KIHOYEBOTO
pexuMoB paboTsl. [lepexomHbie mpoiecchl.
KommiiemenTapnas napa. DxBUBajieHTHas
cxeMma. Monenu M/III-Tpan3ucropa:
JTUHAMHYECKasi MOJICNIb MAJIOro U OOJIBIIIOTO
curHayoB. CTaTudeckas u JUHaAMUYecKast
mojienb MomHbIX [IT. [TonmeBsie
TPAH3UCTOPBI C U30JIUPOBAHHBIM 3aTBOPOM U
BCTPOCHHBIM KaHAJIOM. Y CTPOMCTBO,
NPUHLINI JEHCTBUS, SKBUBAJICHTHAs CXeMa.
CeMelicTBO BBIXO/IHBIX CTATHUECKHUX
xapaktepucTHk. Ilepenatounsie
XxapakTepucTuku. OTiIndue TpaH3ucTopa co
BCTPOEHHBIM KaHAJIOM OT pubopa ¢
MHIYLHPOBAHHBIM KaHaJIOM. TpaH3uCTOPSI C
n-KaHaJlaMd U CaMOCOBMEIICHHBIMU
3arBopami. [lapameTpbl U XapaKTepUCTUKU
TPAH3UCTOPOB C KOPOTKMUMH KaHaJIaMHU.
Pa3HOBHIHOCTH MOJIEBBIX TPAH3UCTOPHBIX
ctpykTyp CBUC. Oco0eHHOCTH TTOJIEBBIX
TPAH3UCTOPOB C YIPABISIOIINMHA
[epeEX0JaMH B UHTETPAJIbHOM HCIIOJHEHUH.
[Tapa3suTHas CBA3b MEXAY JIEMEHTAMHU
4yepe3 NOIYU30JIUPYIOIIYIO MOIIOKKY.
Nurerpansusie cxems! Ha [ITII Ha ocHOBe
apceHuaa rajuimsl.

Utoro 1
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o)

Hroro 3a cemectp

6 cemectp

7 IlonynpoBOIHUKOBBIE
npuOOpkI: TUOBI,
OUMOJISIPHBIN TPAH3UCTOP,
II0JIEBOM TPAH3HUCTOP

BrimpsimurensHabie 1uoabl. Bapukanst. -
Crabunutponsl. PasHOBUAHOCTH
ounonsipHbIX Tpan3ucTopos. I1T ¢
YIPABISAIOMIAM P-N TIEPEXO0IOM.

OIIK-1,
TIKC-11

HUroro -

Hroro 3a cemectp -

Hroro 6

5.3. KontposbHbie padoThl

Bup KOHTPOJIBHBIX PaOOT M Yackl HA KOHTPOJIbHBIE pabOTHI MPUBEIEHBI B Ta0mHIIE 5.3.
Tab6ymia 5.3 — KonTposbHbIe pabOThI

Ne .. Bupl KOHTPOJIBHBIX PaboOT TpynoemMKoCTh, 4 @opMHpyeMBbIE KOMIIETEHIIUN
6 cemecTp
1 KonTtponsHas padora 2 OIIK-1, IIKC-11
KontponbHas padora 2 OIIK-1, IIKC-11
3 KoHnTtponbHas pabota 2 OIIK-1, IIKC-11
Uroro 3a cemectp 6
HUroro 6
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue 1abopatopHbIx pabOT NpuUBEACHO B TadnuIe 5.4.
Tab6mmna 5.4 — HaumeHnoBanue 1a60paTOpHBIX padoT
HasBanus pasnenos (tem HaumenoBanue mabopaTopHbIX dopMupyemsie
III/ICIII)I/IH?II/IHH (rew) pabor PP Tpynoemrocts, 4 Koffmefeymmn
6 cemecTp
7 1101y lIpOBOHUKOBBIE HccnenoBanue craTu4ecKkux 4 OIIK-1, IIKC-11
npuOOpbI: TUOJIBL, XapaKTePUCTUK OUIOISPHOTO
OUMOJISPHBINA TPAH3UCTOD, Tpan3uctopa / OnpezneneHue
I10JIEBOI TPAH3UCTOP napaMeTpoB OHUITOJIIPHOTO
TPaH3UCTOpA.
HccenenoBanue XapakTepUCTHK 4 OIIK-1, ITKC-11
II0JIEBOTO TPAH3UCTOPA C
YIPABIISAIOLUUM P-N IEPEXOIOM.
Hroro 8
Hroro 3a cemectp 8
Hroro 8
5.5. llpakTnyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHme MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B Ta0HIE 5.5.
Tabauma 5.5. — HauMeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)
Hazpanus pa3nenos (tem) HanmeHnoBanue npakTu4ecKux Tpynoemkocts, | PopMupyemble
JUCLUIIAHBI 3aHATUH (CEMHHAPOB) q KOMIIETEHIIUU

5 cemecTp
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3 DIEeKTPOHHO-ABIPOYHBII DNEeKTPOHHO-IBIPOYHBIN MEPEX0/T 1 OIIK-1, ITKC-11
Iepexon (BAII). KonTakTHast pa3HOCTh
MOTEHIMAJIOB, IIUPUHA 00JIaCTH
IIPOCTPAHCTBEHHOTO 3apsija,
O6apnepHas u quddyznonnas
€MKOCTb.
Hroro 1
5 bunonspueie TpaH3UCTOPbl | CXeMBbl BKIIIOUEHHS OUITOJIIPHBIX 1 OIIK-1, [IKC-11
TPaH3UCTOPOB. Pe:KUMBI pabOTHI.
BuyTpeHHue u BHEIIHNE
napamMeTpbl OUIIOJIIPHOTO
TPaH3UCTOPA.
HUroro 1
Hroro 3a cemectp 2
6 cemecTp
7 11onynpOBOAHUKOBBIE Pacuer nmapameTpoB TpaH3ucTOpa ¢ 2 OIIK-1, [IKC-11
npUOOPBI: TUOJIBL, YIPABIISIOLIUM IEPEXOOM.
OMIOISIPHBIN TPAH3UCTOD,
HOHGBO§ TpaHBIIjICTop ’ Hroro 2
Hroro 3a cemectp 2
HUtoro 4

He npenycMOoTpeHo y4eOHBIM IIaHOM

5.7. CamocTosTeqbHast paboTa

5.6. KypcoBoii npoexkT / kypcoBasi padora

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPyEMble KOMIIETCHIIMH MPECTaBICHBI B

Tadymue 5.7.
Ta6mmma 5.7. — Buasl caMmocTosTeIbHON pabOoThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN
HasBanus paznenos (Tem) Braer . | Tpynoemxocts, | @opmupyemMblie
CaMOCTOSITEIIbHON ’ DopMBbI KOHTPOJIS
JUCITUTUTUHBI q KOMITETCHITHT
paboTsl
5 cemecTp
1 ®duznyeckre OCHOBBI [Toaroroska k 2 OIIK-1, TectupoBanue
TBEPAOTEILHOU TECTUPOBAHUIO ITIKC-11
ANEKTPOHUKHU HUtoro 2
2 KoHTakT MeTaiui- IToaroroBka x 2 OIIK-1, TectupoBanue
MOIYyNpOBOAHUK. [{nos TECTUPOBAHUIO [IKC-11
[HoTTKN Hroro 2
3 DnexTpoHHO-ABIpouHbIi |[loaroToBKa K 2 OIIK-1, TectupoBanue
nepexon TECTUPOBAHUIO [KC-11
Hammcanue oTuera 5 OIIK-1, OTuyer no
M0 MPAKTUYECKOMY I[IKC-11 MPAKTUYECKOMY
3aHATHIO (CEMUHAPY) 3aHATHUIO
(cemuHapy)
Hroro 7
4 TlomynpOBOTHUKOBBIE [ToaroroBka k 2 OIIK-1, TectupoBanue
IVONEI TECTUPOBAHUIO IIKC-11
Hroro 2
10
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5 bunonsipueie [ToaroroBka k 3 OIIK-1, TectupoBanue
TPaH3UCTOPBI TECTUPOBAHUIO [IKC-11
Harmmcanue oTuera 10 OIIK-1, OTuer no
110 TPAKTUYECKOMY [IKC-11 MPAKTUYECKOMY
3aHATHIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro 13
6 ITonesbie Tpansuctopsl |[loaroroBka k 2 OIIK-1, TectupoBanue
TECTUPOBAHUIO [IKC-11
Hroro 2
Hroro 3a cemectp 28
6 cemecTp
7 IloynipOBOJHUKOBBIE [ToaroroBka k 33 OIIK-1, KonTponbhas
MPUOOPHI: TUOMIBI, KOHTPOJIbHON paboTe IIKC-11 paborta
OUIIONAPHBIN TPAH3UCTOP, |TIoATOTOBKA K 20 OIIK-1, TectupoBanue
HOJICBOM TPAH3UCTOP TECTUPOBAHUIO I[IKC-11
Hanmcanwne otdera 10 OIIK-1, OTyer no
10 IPAKTUYECKOMY ITIKC-11 IIPAaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
[ToaroToBka k 20 OIIK-1, JlaGopaTopHas
nabopaTopHOH IIKC-11 paborta
paboTe, HalMCaHNE
oTyeTa
Hroro 83
Uroro 3a cemectp 83
IToaroroBka u cmaua 9 OK3aMeH
HK3aMeHa
Hroro 120

5.8. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (POPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B TabuIiIe 5.8.
Tabnuua 5.8 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHBI, U BUIOB

3aHATHI
Buner yaeOHOI nesTeNnbHOCTH
dopmupyemsble
Jlex. | Ipak. | Jla6. | Cam. DopMbI KOHTPOJIA
KOMIIETCHIIHH
3aH. 3aH. pao.
OIIK-1 + + + Kontponbnas padota, Jlaboparopnas pabora,
OT4eT 1o NpakTUYECKOMY 3aHSATHUIO
(cemunapy), TectupoBanue, Dxk3amMeH
ITKC-11 + + + Konrtponsnas pabora, JlJabopaTopHas padora,
OT4er 1Mo NpakTUYECKOMY 3aHSATHIO
(cemunapy), TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs

PeittuHroBast cuctema He UCIOJIb3YETCS

7. Y4yeOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE 00ecneuyeHrue TUCIHIINHBI
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7.1. OcHoBHas1 JUTEpaTypa

1. CmupHoB, 0. A. ®u3nyeckre OCHOBBI NIEKTPOHUKH : yueOHoe nmocobue / FO. A. Cmupnos, C.
B. Coxkomnos, E. B. TutoB. — 2-e u3sn., ucnp. — Cankr-IletepOypr : Jlanp, 2013. — 560 c. — ISBN
978-5-8114-1369-0. — TexcT : aynekTpoHHBIH // JIaHb : 3JIIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.
[DnexTpoHHbIil pecypc]: — Pexum moctyna: https://e.lanbook.com/book/5856.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. TBepaorenwsHas snekTponuka [Tekcr] : yueOHoe mocobue / II. E. Tposu ; pem.: A. II.
Koxanenko, A. 0. FOmenko ; MunucTepcTBO HayKH U Bhiciiero oopaszoBanusi Poccuiickoit @enepanum,
Tomckuil rocy1apcTBEHHBI YHUBEPCUTET CUCTEM yripaBieHUs U paano3aeKTpoHuku (TYCYP) (Tomck).
- Tomck : UzpateasctBo TYCVYPa, 2021. - 350 c. : puc. - ISBN 978-5-86889-888-4 (nanuuue B
oubnuorexke TYCVYP - 48 3k3.).

2. dwusuka noIynpoBOAHUKOBEIX PHOOPOB : YueObHoe mocobdue miis By30B / Bacunuii UBanoBu4
l'aman ; denepanpHas 1eneBas nporpamma "['ocyaapcTBeHHas moAAep:KKa MHTErpallMd BBICHIETO
oOpa3oBanus u ¢pyHaameHTanbHON Hayku Ha 1997-2000 roasr". - 2-e usn., nom. u nepepad. - Tomck :
W3natenscTBO Hay4HO-TeXHUYECKOM nuTeparypsl, 2000. - 426 c. (Hanuuue B 6udbmuorexke TYCVYP - 45
9K3.).

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTesIbHBIC YUeOHO-MEeTOAMYECKHEe M0Co0ust

1. TBepaoTenbHas ANEKTPOHUKA : Y4eOHO-METOJMUECKOE TOCOOHE MO ayIUTOPHBIM MPAKTUYECKUM
3aHATHAM U camocTositenbHoi pabore / [1. E. Tposan ; @enepanbHoe areHTCTBO MO 00pa30BaHUIO
(Tomck), ToMckHi rocyJapCTBEHHBIN YHUBEPCUTET CUCTEM YNPABIEHUS U PAJUO3IEKTPOHUKHU. - TOMCK :
TYCVYP, 2007. - 75 c. (manmuuue B 6udbmmotrexke TYCVYP - 47 a3k3.).

2. TBeproTenbHas NEKTPOHUKA : METOAMYECKUE YKA3aHHUS MO BHIMOJIHEHUIO JTa00PaTOPHBIX paboT
1o Kypcy TBepIoTenbHast 3nekTpoHuka / A A. uransckuii ; @enepanbHOe areHTCTBO 10 00pa30BaHUIo,
Tomckuil Tocy1apCTBEHHBI YHUBEPCUTET CHCTEM YNpaBICHHS M paguodekTpoHuku, Kadenpa
¢uznueckoii anekTpoHuku. - Tomck : TYCVYP, 2007. - 59 c. (nanuuue B Oubnuorexke TYCVYP - 29 7k3.).

3. Hoporoii, C. B. ®u3znueckre 0CHOBBI IEKTPOHUKU. KOHTAKTHI METAII-TOJYIIPOBOJHUK :
yuebHo-meTonnueckoe mocodbue / C. B. [loporoit. — HoBocubupck : HI'TY, 2019. — 50 ¢. — ISBN
978-5-7782-3994-4. — TexcT : 3neKTpOHHBIN // JlaHb : 2JIEeKTPOHHO-OMONIMOTEUHAs CHCTEMA.
[DnexTpoHHBIA pecypc]: — Pexxum nocrtyma: https://e.lanbook.com/book/152173.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOU A JHII
€ OrpaHUYeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M1 HHBAJIHI0B

Y4eOHO-MeTOINYECKUE MAaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXxCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEJIOCTABISIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe IPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

Jlaboparopust (pU3UKU KOHACHCHPOBAHHOTO COCTOSIHUS M MaTEpUAJIOB AJIEKTPOHHONW TEXHUKH:
ydeOHasi ayAuTOpus AJs NPOBEAECHUS 3aHATUM NMPAKTUUECKOro THUIA, yuyeOHas ayquTopus Ijd
MIPOBEICHUS 3aHATHIA Ta0OPATOPHOTO TUTIA, YUeOHAS Ay TUTOPHS ISl IPOBEICHUS 3aHITHH CEMHHAPCKOTO
TUTA, IOMEIICHUE I KypCOBOTO MPOSKTUPOBAHUS (BBINIOJHEHUSI KypPCOBBIX paboT), TOMEIIEHUE IS
MIPOBEJICHUS TPYNIOBBIX U MHIAUBUYATbHBIX KOHCYJIbTALMM, IOMEIIEHUE JIJIl IPOBEACHUS TEKYILETO
KOHTPOJI U IpoMeKyTouHOM aTTectanuu; 634034, Tomckas obnactse, r. Tomck, Bepimnnuna ynuna, A.
74, 119 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- JlabopatopHbie MakeThl: «TemmeparypHble cBOWHCTBAa (EpPpPOMArHUTHBIX MaTEpUATIOBY,
«TemnepaTypHble CBONCTBA MPOBOASIINX MAaTepuanoBy, «O0beMHOE U MOBEPXHOCTHOE CONPOTHUBIICHHE
M3O0JISIITMOHHBIX MaTepuanoBy, «lIpo6oit TonkomieHounsix kouaeHcatopoB (TIIK)», «TemneparypHas
3aBUCUMOCTb MPOBOAUMOCTH JUAJIEKTPUKOBY, «DOTOIIEKTPUYECKHE CBOICTBA MOJYIPOBOJAHUKOBBIX
MartepuanoBy, «OnpeneneHue MUPUHBI 3aIPEIIEHHON 30HbI TOJIYIPOBOAHUKOBY, «ONpeneaecHue TepMo-
3J1C nomynpoBogHUKOBY, « I dexT Xomtay, «dpdekr [lenpThey.

- JJaboparopHoe obopynoBanue u npudopsl: uzmeputens E7-8 (2 wr.), Bonst™erp B7-22A (5 mir.),
amnepmetp ®-195, M-253 (2 mT.), UICTOYHUK MOCTOSHHOrO Toka b5-47, sanektpomerp B73-42,
mynbTUMETp B7-22A (2 mt.), u3ameputens ummutanca E7-20, tepaommerp E6-13, neus naboparopnas (2
mt.), mpudop s uccnenosanus npodos TIIK, naboparopusiit creny COII-5 (2 wT.), BonmsT™MeTp B7-26,
BosibT™MeETp mupoBoit P4214, Bonermerp D238,

HCTOYHUK MOCTOSIHHOTO ToKa b5-47, nsmepurens nMmmurtanca E7-20;

- KomnsrotepHueie 1abopatopHbie padoThl (4 miT.);

- Komnerotep Intel(R) Core (TM)2 CPU (4 mr.);

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl JJa0opaTOPHBIX padoT

JlaGopaTopusi TBEPAOTEINbHON PIEKTPOHUKH M MHUKPOSIEKTPOHUKHU: ydeOHast ayIUTOpHS IS
MpoBeIeHUs 3aHATHI naboparopHoro tuna; 634034, Tomckas o6nacte, r. Tomck, Bepimnnuna ynuna, A.
74, 1156 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JTabopatopnsbie cTrenasl: «Mccnenoanne BAX p-n mepexomay», «McciaenoBanue BOMbTEMKOCTHON
XapaKTePUCTUKH P-n Te-pexoaa» - (2 mr.), «MccnenoBanne CTaTUCTUYECKUX XapaKTEPUCTUK MTOJICBOTO
TPaH3UCTOPa CO BCTPOCHHBIM p-n mepexoaom» (2 mrt.), «MccmeqoBanue CTaTHCTHYECKUX XapaKTEPUCTHK
OUMONAPHOTO TpaH3ucTopay (2 wrT.), «MccnenoBanue nepexoHbIX MPOLECCOB B MOIYIPOBOIHUKOBOM
nuone», «Duznueckrue OCHOBBI AJIEKTPOHUKNY;

- Uctounuk nimranusg b5-31;

- Bonmbr™meTp B7-22A (2 mit.);

- Ocuumnorpag C1-118A;

- Ocuumnorpap ACK-1021;

- 'eneparop I'5-15;

- Usmeputens JI12-42 (2 mt.);

- I[lepcoHanbHBIN KOMITBIOTED;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.4. MatepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl
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Jnst camocToATeNbHONW paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qgns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHUaIbHOT0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHMs
U1 00y4aloUUXCcs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOMU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJabl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMN U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspawmi pasaeinos (tem) PopwmHpyemie ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 ®dusznyeckre OCHOBBI OIIK-1, I[IKC-11 |TectupoBanue [IpumepHsIil nEpEUYEHD
TBEPJOTEIIbHON IEKTPOHUKHU TECTOBBIX 3aJaHUI
2 KoHTakT MeTai- OIIK-1, I[IKC-11 |TectupoBanue [IpumepHsIil nEpeyeHb
nonynpoBoaHuK. {uoa loTTku TECTOBBIX 3aJaHUI
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3 DneKTPOHHO-IBIPOYHBII OIIK-1, [IKC-11 |TectupoBaHnue [IpumepHBIil nepeyeHb
epexo.a TECTOBBIX 3aJaHUI
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
IIPAKTUYECKOMY
3aHATHIO
(cemuHapy)
4 Ilonynposoguukossle quoasl |OIIK-1, IIKC-11 |TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
5 bunossspHbIE TPaH3UCTOPHI OIIK-1, [IKC-11 |TectupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
Oruer 1o Tembl IpaKTUYECKUX 3aHATUI
IIPAKTUYECKOMY
3aHATHIO
(cemuHapy)
6 IlosieBbIE TPAH3UCTOPHI OIIK-1, [IKC-11 |TectupoBaHnue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
7 IlonynipOBOJHUKOBBIE OIIK-1, ITKC-11 |KonTposbHas [IpuMepHBIi TIEpedeHb
MPUOOPHI: TUOBI, OUTIONISAPHBII pabora BapUaHTOB (3aJaHui)
TPaH3UCTOP, MOJIEBOU KOHTPOJIbHBIX PaboOT
TPaH3UCTOp JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
Otuer 1o Tembl IPaKTUUECKUX 3aHATUI
IIPAKTUYECKOMY
3aHIATHIO
(cemunapy)

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUILINHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YyJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBka TpeOOBaHUH K cTeneHn C(HOPMUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MIIM ()parMeHTapHbIC YMEHUH UITU HAaBBIKOB WJIN
CYMMBI 0aJI0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE IpUMEHEHUE
yMEHHue HaBBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CUCTEMAaTUYECKU | CUCTEMAaTHYECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yYMEHHUE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJiepKanue
CYMMEI 0a/uToB | 1poOIeMBbI 3HAHUS OTJIETIbHBIE

Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

5 (0TIM4HO) >90% ot chopMUpOBaHHbIE | CHOPMUPOBAHHOE
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE
CyMMBI 0aJIIoB 3HAHUS

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

IECUCTBUAX.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT
W3YYEHHBIHN 3JIEMEHT CO/ICPKAHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX

4 (xopor11o)

3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. TeopeTH4eCcKH U IKCHEPUMEHTAIBHO IMOKA3aHO, YTO 30HbI Pa3pEIICHHBIX SHEPTUH Pa3/ICJICHBI. ..

1. 30HHO¥M TPOBOAUMOCTH;
2. 3aMpeiieHHON 30HOH;
3. BaJICHTHOM 30HOI1.

2. Ilpu T=0 K Bce ypoBHH...

1. BaJIeHTHOM 30HBI HE 3aHATHI, @ YPOBHH 30HBI POBOIUMOCTH 3aIOJTHEHBI;
2. BaJICHTHOM 30HBI U 30HBI IPOBOJIMMOCTH HE 3aHSTHI;

3. BaJICHTHOM 30HBI U 30HBI POBOJIUMOCTH 3aMOJHEHBI;

4. BaJICHTHOM 30HBI 3aIIOJTHEHBI, & YPOBHH 30HBI TPOBOJIMMOCTH HE 3aHSTHI.

. Hocurenu B BEIPOKIEHHBIX MOTYIIPOBOIHUKAX TTOIUHSIIOTCS CTATUCTHKE. ..
1. ®epmu-/lupaxa;

2. boze-DOiiamTeiiHa;

3. Maxkcsenna-boapimana;

4. bonbpiiMaHa.

4. B coorBercTBUU ¢ nmpuHOuMnoM llaynu Ha KaXxaOM SHEPreTHYECKOM YPOBHE
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HaXOJUTHCH. ..
1. OIMH ATIEKTPOH,;
2. 1Ba 3JIEKTPOHA C MPOTUBOIIOIOKHBIMU CIIMHAMU;
3. ABa 3JEKTPOHA C OJMHAKOBBIMU CIIUHAMU;
4. 6€CKOHEYHO OOJIBIII0E KOJUYECTBO JICKTPOHOB.

5. OTAN4UTENbHON 0COOEHHOCTHIO, KAKOTO KJIacca BEIIECTB SIBJSETCS OUYE€Hb CHIIbHAS peaKIlus Ha
BHEIIIHEE BO3JEHCTBUE (TEMIIEPATYPbI, OCBEIICHHUSI, BO3ACHCTBHS AIEKTPUUECKUX U MarHUTHBIX
ToJIeH). . .

1. mosynpoBOAHUKHY;
2. METaILIbI;
3. IUDIIEKTPUKH.

6. Dddext ogHOCTOpPOHHEH MTPpoBOAMMOCTH auoaa [IIoTTkM oTpakeH Ha SKBUBAJIICHTHON CXEME. ..

1. oMHUeCKUM COMPOTHUBIIEHUEM Oa3bl;

2. muddepeHnraIbHBIM COPOTHUBIICHUEM;

3. CONPOTUBIIEHUEM PACTEKAHUS;

4. eMKOCTBIO TNTOCKOTO KOHJIEHCATOPa, OHOW U3 OOKIIaIOK KOTOPOU SIBJISICTCS METAJLI, @ BTOPOH
(BooOparkaemoif) 0OKIaIKOM sIBIsIeTCSl M3MeHstomascs rpanuia OI13.

7. DNEeKTpOHBI, MPOILIEIINE B METAJIJI, CO3JJAl0T Ha €ro MOBEPXHOCTH OTPULIATENbHBIN 3apsi, a B
MPUIMOBEPXHOCTHOM CJI0O€ MPOBOJHUKA HECKOMIIEHCUPOBAHHbIE HMOHH30BAaHHBIE JOHOPHI
GOopMUPYIOT MOJOXKUTEIBHBIN 3apsiji, B pe3yJibTaTe 3TOTO Mpoliecca MEXIYy METAIOM U
MOJIYIPOBOIHUKOM BO3HHUKAET. ..

1. BHyTpeHHee 3JIeKTPUUEcKoe MOJIE;
2. BHELIHEE 3JIEKTPUUYECKOE TOJIE;
3. MargsuTHOE MOJIC;
4. TpalueHT KOHLIEHTPAIUH.
8. bapeep llloTTkH onpenenseTr BeIMYMHY NOTOKA JIEKTPOHOB. ..
1. U3 MoNynpoBOIHKKA B METAJLI;
2. U3 MeTajyia B OJYTPOBOTHUK;
3. U3 NOMYNPOBOJIHUKA B MOJIYIPOBOIHUK;
4. u3 MeTasia B METAILIL.
9. OGnacTpi0 MPOCTPAHCTBEHHOIO 3apsijia Ha3bIBaeTCs 00JacTh Ha KOHTAKTE, TA€. ..

1. B MeTasie NOBbIIIEHA KOHIIEHTPALUS JIEKTPOHOB;
2. B MeTajlIe IOHMWEeHa KOHLIEHTPALUS AIEKTPOHOB;
3. B IOJyNPOBOJIHUKE MOHM)KEHA KOHIIEHTPAIHSI 3JIEKTPOHOB;
4. B OIyIIPOBOJAHMKE MOBBIIIEHA KOHIICHTPAIUS 3JIEKTPOHOB.

10. fBnenuwe mepexoaa OCHOBHBIX HocuTesen 3apsaa depe3 OII3 p-n mepexona B obinacTh, B
00J1acTh, I'/Ie OHU CTAHOBSITCSI HEOCHOBHBIMU, Ha3bIBAETCA. . .
| .MHXEeKI1sl HEOCHOBHBIX HOCHUTEIIEH 3apsiia;
2. MTHXXEKIUSI OCHOBHBIX HOCUTEIICH 3apsa;
3. BKCTpaKIMsi HEOCHOBHBIX HOCHUTEJIEH 3apsia;
4. BKCTpAKIUsI OCHOBHBIX HOCHUTEJNEH 3apsa.

11. Dmutrep — 3710...
1. cunpHONErupoBaHHas o0JIaCTh p-n Mepexoj]ia, OTKyAa UIAET IKCTPAKLHS HEOCHOBHBIX
HOCHUTEJIEH 3apsaa;
2. cnabonerupoBaHHasg 00JacTh p-n Mepexoja, OTKyJda UIAET SKCTPaKLUHs HEOCHOBHBIX
HOCHUTEJICH 3apsja;
3. cuibHOJIETHpOBaHHas 00JIaCTh p-n Mepexoja, OTKyAa UAET MHXKEKIUS HEOCHOBHBIX
HOCHUTEJICH 3apsja;
4. cnabonerupoBaHHas 00JacTh p-h nepexoja, OTKyAa T HHKEKIUS HEOCHOBHBIX HOCUTENEH
3apsja.

12. baza —»a70...
1. cnabonerupoBaHHasi 00J1aCTh P-n MEPEX0/1a, OTKY1a UIET MHXKEKIIMsI HEOCHOBHBIX HOCUTENEH
3apsja;
2. cnabonerupoBaHHast 00J1acTh p-n Mepexona, KyJa UAeT UHKEKIUs HEOCHOBHBIX HOCUTENEH
3apsja;
3. cUJIbHOJIETUPOBAHHAS 00JAaCTh P-N MEPEX0/a, Ky/1a UET WHKEKLHS HEOCHOBHBIX HOCUTENEH
3apsja;
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

4. cunpHOJETUpOBaHHAA 00JacTh p-n Mepexoja, OTKyJda HJIET MUHKEKIUS HEOCHOBHBIX
HOCHUTEJICH 3apsja.

Kakoil TOK BO3HUKaeT HM3-3a 3arpsi3HEHUS MOBEPXHOCTH MOJYNPOBOJAHHKA U MOXKET
CYIIECTBEHHO BJIMATH Ha 00paTHYI BeTBh BAX mpu A0cTaTOYHO OOJBIMIMX OOpPATHBIX
HanpsHKeHUsx ?

1. TOK TEnI0BOM TeHEpaUy;

2. KaHAJIbHBIN TOK;

3. TOK YTEUKHU;

4. TOK HACBILIEHUS.

Kakoil Tok BO3HHKaeT B pe3ylbTaTe aAcOpOLUU BIEKTPOMOJOXUTEIbHBIX HIHU
AIIEKTPOOTPHUILIATEIHHBIX YACTHUI] HA TOBEPXHOCTH MOTYPOBOIHUKA?

1. TOK TEnI0BOM TeHEpaluy;

2. KaHAJIbHBIN TOK;

3. TOK YTEUKH;

4. TOK HACBILIEHUSI.

K uyncny npeaenbHbIX HapaMeTpOB BBHITPSIMUTEIbHBIX IUOJ0B HE OTHOCHUTCH. . .

1. MakcuMaJIbHAasI MOITHOCTB;

2. MakcuMaibHas paboyasi TemrepaTypa;

3. IOIyCTUMBIA MPSIMOH TOK;

4. MmakcUMaJIbHas pabodas 4acToTa.

Bpemsi ycTaHOBIIEHUS MIPSIMOTO HAMPSKEHUS SBIISIETCS TApaMETPOM. ...

1. UMy IBCHOTO MO/,

2. BBIIPSMUTEIBHOTO JUO/A;

3. CBY-guona;

4. cMECUTEJILHOI'O JUOMA.

[TonynmpoBOAHUKOBBIH TPUOOP, MPEACTABISIONIUN U3 CeOS DIEKTPUUYECKH YIPABIIEMYIO
€MKOCTb, Ha3bIBAETCH. ..

1. cTaOuauTpOH;

2. crabucrop;

3. BapuKar;

4. TaBUHHO-MIPOJETHBIN AUOI.

[TonynpoBOAHUKOBBIA AMOMA, MpEIHA3HAYEHHBIH AJisi MpeoOpa30oBaHUs BBICOKOYACTOTHBIX
CUTHAJIOB B CUTHAJI TPOMEXYTOYHOM YaCTOThI, Ha3bIBAETCHL. . .

1. UMy ILCHBIN JUO;

2. BBIIPSIMUTEIIBHBIN AUOT;

3. CBY-guogr;

4. cMECUTEILHBIN TUO.

Bce ctabunuTpoHbl MPOU3BOJSTCS HA OCHOBE. . .

1. pochuna nanus;

2. apceHua rajuius;

3. repMaHus;

4. KpeMHHUSL.

[TomynpoBOAHMKOBEIN A0, HA 00paTHOM BeTBH BAX KOTOPOTO MMEETCs Y4acTOK, /i€ MaJloMy
M3MEHEHUIO HaMPSKEHUsI COOTBETCTBYET OOJIBIION AMana3oH U3MEHEHUS TOKA, Ha3bIBAETCH. ..

1. cTaOUIUTPOHOM;

2. BapuKamnowm;

3. crabucropowm;

4. TyHHEJIbHBIM.

[TonynpoBOMHUKOBBIN TPUOOP, COAECPNKAIIUK JABAa B3aUMOJCHCTBYIOIIHX AJICKTPOHHO-
JIBIPOYHBIX TIEPEX0/ia, TPU WK O0siee BHIBOIOB, HA3bIBACTCH. . .

1. moneBoii TpaH3UCTOP;

2.0UTIONSPHBINA TPAH3UCTOD;

3. CTaOUIUTPOH;

4. TupucTop.

YcunurenpHble, TeHEpaTOPHBIE U MEepeKIovyaTeIbHble CBOWCTBA OUIOISPHOTO TPAH3UCTOpPA
00yCIIOBJICHBI SIBJICHUSIMH. ..

1. MHXXEKIIUU HEOCHOBHBIX U SKCTPAKIIMU OCHOBHBIX HOCUTEJICH 3aps0B;
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

2. MHXEKIUU OCHOBHBIX U SKCTPAKLUU HEOCHOBHBIX HOCUTEJIEH 3aps0B;

3. MHXKEKIMH U SKCTPAKIIUU OCHOBHBIX HOCUTEJIEH 3aps0B;

4. UHXEKLUHU U KCTPAKIIMU HEOCHOBHBIX HOCUTENIEH 3aps10B.

bunonspHeIil TpaH3UCTOP UMEET BBIBO/IHI. . .

1.amutTep, 6a3y U KOJJIEKTOD;

2. sMHuTTEP, 0623y U CTOK;

3. 6a3a, KOJUIEKTOP U UCTOK;

4. UCTOK, 3aTBOP U CTOK.

OcHOBHOE 3HaYEHHE SMUTTEPHOTO Mepexoa - ...

1. MHXKEKITNST OCHOBHBIX HOCHUTEIIEH B 0asy;

2. OKCTPAKIIM OCHOBHBIX HOCHUTEJICH B 0azy;

3. MHXKEKIIMS HEOCHOBHBIX HOCHUTENEH B 0asy;

4. SKCTpaKIMs HEOCHOBHBIX HOCUTENIEH B 0a3y.

OcHOBHOE Ha3HAaYEeHHE KOJUIEKTOPHOIO MEpexo/a - ...

1. MHKEKIUA OCHOBHBIX HOCUTEJICH U3 0a3kl;

2. OKCTPAKIIUU OCHOBHBIX HOCHUTEJICH U3 0a3bl;

3. HHKEKIUSA HEOCHOBHBIX HOCUTENIEH 13 0a3bl;

4. DKCTpaKIMs HEOCHOBHBIX HOCUTENCH 13 Oa3bl.

bunonspHsIil TpaH3UCTOP — 3TO. ..

1. ynpaBisieMblii TOKOM MACCUBHBIN 3JIEMEHT AJIEKTPOHUKHU;

2. ynpaBisieMblid TOKOM aKTHUBHBIN AJIEMEHT 3JIEKTPOHHKY;

3. ynpaBJisieMbIi HANPSXKEHUEM ITACCUBHBIN 3JIEMEHT AJIEKTPOHUKHU;

4. ynpapisieMblid HAPSIKEHUEM aKTHUBHBIN 3JIEMEHT 3JIEKTPOHUKH.

OTnanuuTenbHOU 0c0OEHHOCTBIO cXeM ¢ OD (o6mum smutTepom) U Ob (obmieit 6a3o0it)
SABIISIETCS. . .

1. Masioe BBIXOJHOE COMPOTHBIICHHE, Toraa Kak B cxeme ¢ OK (00muM KOIEKTOPOM) UMEET
BBICOKOE BBIXO/IHOE COIIPOTUBJICHHUE;

2. 60JBIIIOE BBIXOJHOE COMPOTHUBIICHHE, TorAa Kak B cxeme ¢ OK (00IiM KOJIEKTOPOM) UMEET
MaJjioe BbIXO/IHOE COMPOTUBJICHHUE;

3. GoJpIIIOe BXOIHOE COMPOTHBIIEHUE, Tor1a Kak B cxeMe ¢ OK (00ImuM KOJUIEKTOPOM) UMEET
MaJjioe BXOJHOE COMPOTHUBIICHUE;

4. Masioe BXO/JHOE COMPOTHUBJIEHHE, TorAa Kak B cxeme ¢ OK (00muM KOJIIEKTOPOM) UMEET
BBICOKOE BXOJTHOE COMPOTHUBIICHHUE.

AKTHUBHBIN PEeKUM pabOThI OUIIOJIIPHOTO TPAH3UCTOPA OCYILECTBISAETCS TOT1a, KOTa. ..

1. SMUTTEpHBIN U KOJJIEKTOPHBIN MepeX0abl CMEIIEHBI B IPSMOM HaIlpaBJICHUU;

2. SOMUTTEPHBIN ¥ KOJJIEKTOPHBINA MEPEX0/Ibl CMEIICHBI B 00pPaTHOM HaIlpaBJICHUU;

3. SMUTTEPHBIN MEPEX0]T CMEIEH B 00paTHOM HaIpaBJICHUH, KOJJIEKTOPHBIA B IPSIMOM.

4. DOMUTTEPHBIN TIEPEXO] CMEIICH B MPSMOM HaIpPaBJIEHNUHU, KOJUIEKTOPHBIN B 00paTHOM.

B 3aKkpbITOM COCTOSIHUM CONIPOTUBIIEHUE TUPUCTOPA. ..

1. BBICOKO, ¥ OH MPOIMYCKAET OOJIBIION TOK;

2. BBICOKO, U OH IIPOIYCKAET MaJIblid TOK;

3. MaJio, ¥ OH MPOMYCKAET MaJIbIil TOK;

4. MaJio, ¥ OH MPOITYCKaeT OONBIION TOK.

B OTKpBITOM COCTOSIHUM CONIPOTHUBIIEHUE TUPUCTODPA. ..

1. BBICOKO, ¥ YU€pe3 HEeTO MPOTEKaeT OOJIBIION TOK;

2. BBICOKO, ¥ YEPE3 HETO MPOTEKAECT MaJIbIi TOK;

3. MaJio, ¥ Yepe3 HEero MPOTEKAET MaJIblil TOK;

4. MaJio, ¥ Yepe3 Hero MpoTeKaeT OOJIBIION TOK.

TunuuHas CTpyKTypa TUPUCTOPA. ..

1. nBycnoiiHas;

2. TpexciionHas;

3. 4yeThIpexcioiHas;

4. naTUCIONHAS.

B TpaH3ucTopax ¢ ynpasisIIOUIMM p-n EPEX0JI0M B Ka4eCTBE 3aTBOPA UCIOJIb3yeTCsl 00IacTh,
THUII 3JIEKTPONIPOBOTHOCTH KOTOPOH. ..

1. IPOTUBOMOJIOXKEH THUITY 3JIEKTIIPOBOJHOCTH UCTOKA;

2. IPOTUBOMOJIOKEH THUITY 3JIEKTPOIIPOBOJHOCTHU CTOKA;
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33.

34.

35.
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31

3. coBmazaeT ¢ TUIIOM 3JIEKTIPOBOJAHOCTH B KaHAJIE;

4. IPOTHUBOIOJIOKEH TUITY JIEKTPONPOBOIHOCTH KaHaa.

B TpaH3ucTopax ¢ HM30JUPOBAHHBIM 3aTBOPOM MEXAY METAIIUYECKUM 3aTBOPOM U
MPOBOSIIIMM KaHAJIOM PACIIOI0KEH TOHKHM CJIOH. ..

l.1usneKTpuKa;

2. MeTanna;

3. HOMYyNPOBOHUKA C TIPOTUBOIOIOKEHHBIM TUIIOM ITPOBOJAMMOCTH, YEM B KaHAJIE;

4. MonynpoBOAHMKA C TAKUM K€ TUIIOM MPOBOJIMMOCTH, YTO U B KaHAJIE.

Pexum paboThl MOJEBOr0 TPAH3UCTOpPA C YHPABISIOUIUM pP-N MEPEXOJOM C YaCTHYHBIM
MEePEKPHITHEM KaHalla Ha3bIBaeTCs. ..

1. pexxuMOM OTCEYKH;

2. IMHEHUHBIM PEKUMOM;

3. peKUMOM HaCBIIIEHUS;

4. aKTUBHBIM PEKUMOM.

Pexxum paboThl MOJEBOr0 TPAH3UCTOPA C YIPABISIOMIMM P-n IepexoqoM 0e3 MepeKphITUs
KaHajia Ha3bIBAETCA. ..

1. pexuMOM OTCEYKH;

2. IMHEHHBIM PEXKUMOM;

3. peKUMOM HaCBIIIEHUS;

4. aKTUBHBIM PEKHUMOM.

9.1.2. IlepeyeHb IK3aMeHANUOHHBIX BONIPOCOB

DneMEeHTBl 30HHOW TEOPUU MOIYIIPOBOJHUKOB.

ITapameTpsl OIYIIPOBOJHUKOBBIX MAaTEPUAIIOB.

@yHaMEeHTANIbHAsL CUCTEMA YPAaBHEHUM TBEPIOTEIIBHON YIIEKTPOHUKHU.
CoOcTBeHHbIE, IPUMECHBIE U KOMIIEHCUPOBAHHbIE MTOJTYTIPOBOAHUKH.
Juanazon pabouux Temreparyp HoaylpoBOIHUKOBBIX TPUOOPOB.
PaBHOBECHBIE U HEPABHOBECHBIE HOCUTEIIH 3apsI0B B ITOIYIIPOBOAHUKAX.
OcHOBHBIE U1 HEOCHOBHBIE HOCUTENH. 3aKOH JEHCTBYIOIIUX MaCC.
I1omynIpOBOIHUKY B DJIIEKTPUYECKOM I10JI€.

['eneparus 1 peKOMOMHALIUS HOCUTENEH B IOTYIIPOBOIHUKAX.
YpaBHEHME dIIEKTPOHEUTPAIBHOCTH.

. SIBneHus Ha MOBEPXHOCTHU IOJIYIIPOBOIHUKOB.
. DHepreTuueckas quarpamma BBITPSIMIISIIOIIET0 KOHTAKTa METAIII-II0TYIPOBOAHHUK.
. IIpuHIUI BBIIPSMIIEHUS TOKAa HAa KOHTAKTE€ METAJUI-NIOIYIPOBOIAHUK II0 DHEPreTUYECKUM

auarpammam.
BonbramnepHas XapakTepUCTUKA BBIIPSAMIISIOIETO KOHTAKTa METAJUI-IIOJYTIPOBOIHUK.

Pacuer HanpsKEHHOCTH MOJIA M NMOTEHLIMAJIa HA KOHTAKTe METAI-NI0aynpoBoaHuK. [llupuna
00J1aCTH IPOCTPAHCTBEHHOTO 3apsaa.

Juon IIoTTKK: CTpyKTYypa, SKBUBAJICHTHAsI CXEMA, ITapaMeTPbl SKBUBAJICHTHOU CXEMBI.

Oddext HloTTkH.

JlocTonncTBa u HegocTaTku auoda HIoTTku.

OMuyeckue KOHTAKThl U UX IapaMeTPBhI.

Bunpl anekTpoHHO-I1BIpoYHbIX TIepexoaoB (D/II1) mpu koHTakTe MOTYIPOBOIHUKOB.

Mexanusm obpazoanus I/I1. Onpenenenne II1.

KoHTakTHas pa3HOCTh NOTEHIMAJIOB.

IToroku Hocuteneil 3apsnoB B /Il nmo sneprerndyeckum nuarpamMmmaM. OQHOCTOPOHHSA
IIPOBOJMMOCTB P-N IIepexoa.

Pacuer HanpskeHHOCTH 3nekTpudeckoro nois v norennuana B OII. upuna OII3 nus
PE3KOro U INIABHOT'O MEPEXOI0B.

Huddysuonnas u 6apbepnas emxoctu DII.

OxBuBaneHTHasa cxema D/I1. IlapaMeTpsl SKBUBAIEHTHON CXEMBI.

ITepexonnbie npoueccel B D11

[Tpo6oii 3:1eKTPOHHO-ABIPOYHOTO MEPEX0IA.

3apsnoynpasiseMas Moaens DI

I'eTreponepexopl.

Knaccugukarus u1 MapkupoBKa TUOIOB.
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

BoinpsimutenbsHble 1061, BoimpsamurtenbHbie CTOIOBI U OJI0KH.
VYHuBepcaabHble U UMITYJIbCHBIE JHO/IBI.

Bapuxkansbl.

CTaOUIUTPOHBI.

TyHHenbHBIE U 00palllEeHHbIE JUOIBI.

bunonspusriii Tpansuctop (BT): onpenenenue, cxeMbl BKIIOUCHHSI, PEKUMBI pa0OTHI.
Hpeiidosrii u 6e3aperidonsiii BT.

Cxema norokoB Hocutenen B BT.

Buytpennue napametpst bT.

Buemnue mapametpsi BT.

Dddekt Dpiu.

Cratnueckue xapakrepuctuku bT.

YacroTtHbie napametpsl bT.

OxBuBaneHTHas cxema bT.

BT kak uetsipexnomocHuk. Cucrema y, z, h — mapameTpos.
Mopens D6epca—Morna.

Knaccudukanust u mapkuposka bT.

[Tonessie Tpansuctopsl (I1T): onpeneneHue, BUIBI.

[T ¢ ynpaBnsromum nepexoaoM u 6appepom LIoTTkw.

IIT ¢ uHAYLIMPOBAaHHBIM U BCTPOCHHBIM KaHAJIOM.
Kommnnemenrapnas napa. [Tapametpst [1T. [locTonHcTBa M HETOCTATKHU.
Beptukansasiii MAII-Tpan3ucTop.

Tupucropsl: onpeneneHue, BUIbL.

[TpuHIIMT AEHCTBUS TUOJHOTO TUPUCTOPA.

TpuoaHbIil THPUCTOP.

CUMMETPUYHBIN TUPUCTOP.

9.1.3. TeMbl NpaKTUYECKUX 3aHATHI

. OnextpoHHO-AbIpouHbld nepexon (D/II). KontakTHas pa3HOCTb MOTEHIMAJIOB, IMIMPUHA

00J1aCTH IPOCTPAHCTBEHHOTO 3apsaa, 6apbepHas U AU Py3rMOHHAS EMKOCTb.
CxeMbl BKJIIOYEHHS OUTIONSIPHBIX TPaH3UCTOPOB. Pexumbl paboTel. BHyTpeHHHE U BHEITHUE
napaMeTpbl OUIIOJIIPHOTO TPAH3HCTOPA.

. PacueT mapameTpoB TpaH3HCTOPA C YNPABISIOLUIUM IIEPEXOAOM.

9.1.4. [IpuMepHbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT
Kpuctann kpeMHIA comep:KHT HOHOPET N = 5-10%car” akuenToper NV, = 10 enr™.
IMox peiictenem BHemdero mons E =10 Bfcy B MOIyNIpOBOIHIIKE BOZHIKAET TOK C IIOTHOCTRIO

- 2 o w
j=0,96 4/car’ . Onpenennts cKopocTs mpefidha, MOXBIKHOCTB I THIT HOCHTeell 3apsia.
Onpegemts 3Hepri0 PepMH 371eKTPOHOB B BEIPOMIIEHHOM TOIYIPOBOIHIIKE, ECIIH ero

-3 2
yIeapHOe CONpoTHBIeHNe 0 =6,25-107 Om-cam, TOOBIDKHOCTE  ff, =100 car” ,/B - .
*
spdexTnBEAL Macca m, =m,.

K p—-n mnepexomy mnpmnmoxeHo mpsamoe cmemeHne U =100.uB. Onpenemnts

InddepeHINaTEHOE CONPOTHBIEHIE Iepexoma mpi Temmeparype 7 =600K, ecmr Tok

—6
HaceImeHnd anona /. =107 4.
ITox peiicTBHeM HPAMOTO CMEIISHI Yepe3 HeCHMMeTPHTIHBI (7,3 p,) peskuil p—n

nepexon TedeT ToK [ =107 4. Omnpenenuts anddy3noOHHYI0 €MKOCTh p— 71 TIepexoda IpH

Temmepatype 1 =300 K, ecn BpeMs :KII3HI HEOCHOBHBIX HocutTemell 7 = 50 awxe .
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B PE3KOM IepMaHIIEBOM P — /1 IIEPEXOIC 11— o0IIacTh IMeeT YAEIBHYH IIPOBOIIIMOCTE

-1
c,=0.2(Om-cm) ,aB p—obaactn 0, = C,. OnpenemiTs IIOTHOCTE TOKA HACHIIIEHILT, eClI

- 2 _ -5
5. TOHNBIDKHOCTR II BpeMsA JKH3HH IEIpOK /7, =1900 car /B ¢ u 1,=5-10" ¢, Temmepatypa
T =300K, oTHOmeHNe mNOABIDKHOCTENl b=/, / i, =2, COOCIBeHHas KOHIEHTPALIL

5 3
n=2,5-107 car".

Kpemumersri p—n —p TpaHsHCTOp HMeeT IDHPHHY Oassl I =35 uwxw H yIOennHOe
- _ —17 2
6. compoTHEIeHHe 0azel 0, =0.50n-cv . nDoJZEMEHOCTE 31eKIpoHOE i, = 1200 cu ,.-'rB -C.

YaereHOE COMPOTHEISHHE KOTISKTOpa 0, < 0, . OnpelenHTs HanpAxeHHEe IPOKOTa DA3kL

9.1.5. TembI J1a00paTOPHBIX PadoT

1. UccrnenoBanne CTaTHYECKUX XapaKTEPHCTHK OUIOJSIPHOTO TpaH3ucTtopa / OmpenencHue
napaMeTpoB OUTOJSPHOTO TPAH3UCTOPA.
2. HccnenoBanue XapakTEpPHUCTHK MOJIEBOTO TPAH3UCTOPA C YIPABISIOUINM P-N IEPEXOIOM.

9.2. Meroan4yeckue peKOMeHIANU

YueOHBIN MaTepuan uznaraeTcs B Gopme, mpeamnoiaramiieidi caMoCTOSITEIbHOE MBIIIICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast padoTa CTYA€HTOB UTPAET PEIIAIONIYIO POJIb
B X0/I€ BCETro y4eOHOro mporecca.

Hauatp uzydenue AuCHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIuCKOM
y4e0HO-METOUYECKOTO U MPOrpaMMHOTo obecredeHusi. CamocTosiTebHas padoTa CTyIeHTa BKIIOYAeT
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

B nporecce n3ydeHus TUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOU IuTeparype M MCTOUYHHKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIB30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, a TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJePKAIIUMHU
HAay4YHO-TIOMYJISIpHBIE W CHELHAIM3UPOBAHHBIE MaTepHaibl, MOCBIIMICHHbIE PAa3TUYHBIM acleKTaM
y4eOHOW AMCLIMILIINHBI.

IIpu caMoCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE pEKOMEHIAIMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHJMBUIYalbHOTO MOHMMAHUS M OCBOCHHUS MaTepuala, BBIAEIAS OCHOBHBIC MJEH; Ha OCHOBAHUU
H3yUYEHHOT'O0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITAThCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCSI HE3HAKOMBIE HJIM MaJIO3HAKOMBIE TEPMHHBI, CIETyeT BBISCHUTD MX
3HAYEHUE /U1 IOHUMAaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICIIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CTyneHTbl MOTYT MOJTy4aTh HHIWBUyalbHbIE KOHCYJIbTAI[MH, B T.4U. C HCIIOJIH30BAaHUEM CPEJICTB
TEJIEKOMMYHHUKAIHH.

[To gucuunianHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
KypHaJIE 10 TUCIUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJgaM Jisl JUll ¢ OrpaHHY€HHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIMA0OB

Jns nui ¢ OrpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJIOB TPEIYCMOTPEHBI
JIOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEPHAIIbI, MepeueHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUS JUIS JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI U MHBAJIUIOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, THCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

I[J'IH JMng € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOU (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouuxcs mpeaycMaTpuBaeTCs
noctynHas popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpPEeJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHUYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmaluu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMALIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PEeHHUsI:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMH cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJILHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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