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1. O01mue moJI0:KeHus
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).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Moayns qucuuruine: @U3n4ecKue OCHOBBI AJIEKTPOHHUKH.

Wunexc qpucumnauasl: b1.B.05.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

NHpaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Komnerenmums
KOMIIETEHIIUN JUCILIUILIMHE
YHuBepcajibHbIe KOMIIETEHIIUN
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-2. Cnocoben OIIK-2.1. 3HaeT OCHOBHEBIE 3HaeT OCHOBHbBIC MPUHITUIIBI TPOBEICHUS
CaMOCTOATEIBLHO MIPUHIIUIIBI TPOBEACHUS AKCIEPUMEHTAIBHBIX UCCIIC0BAHUMN 110
MIPOBOJIUTH AKCIIEPUMEHTAIBHBIX OIpEICIICHUIO TapaMETPOB U XapaKTEPUCTUK
AKCIIEPUMEHTAJIbHBIE HCCIICIOBAHUM 1 MOJTyIPOBOIHUKOBBIX MTPHOOPOB
HCCIIeIOBAHUS U HCITOJIb30BAaHUSI OCHOBHBIX

HCIIOJIb30BATh OCHOBHBIC (IIPUEMOB O6pa6OTKI/I u
IMPpHUCMbI O6pa6OTKI/I u MMPEACTaBJIICHUS ITOJTYYCHHBIX

Ipe/CTaBICHUS JTAHHBIX
IIOJTyICHHBIX TaHHbBIX OIIK-2.2. YMeer BoIOMpaTh | YMeeT BBIOUpaTh 3)(HEeKTUBHYIO METOTUKY
3P PEKTUBHYIO METOAUKY HKCIIEPUMEHTAIBHBIX UCCIIETOBAaHHUNA IO
HKCIIEPUMEHTATBHBIX OIPEEIICHUIO TapAMETPOB
UCCIIEI0BaHUN MOJTYTIPOBOIHUKOBBIX ITPHOOPOB
OIIK-2.3. Bnaneer HaBbikamu | Biasneer npakTuuecKuMu HaBbIKaMU
MIPOBE/ICHUS MIPOBE/ICHUS SKCTIEPUMEHTATEHBIX
IKCTIEPUMEHTAITBHBIX UCCIIEZIOBAHUM 10 ONPEIEICHUIO TapaMeTPOB

UCCIIeIOBaHMM, 00pabOTKK U |OTYIIPOBOAHUKOBBIX MPUOOPOB
MMPEaACTAaBIICHHUA IMOJTYYCHHBIX
JaHHBIX

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

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUJAM YU4COHOM JIeITEIbHOCTH

Beero  |CemecTpsl
4acoB 4 cemecTp

Bunbl yueOHOIl 1esTenbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 78 78

JleknMOHHBIE 3aHATHUS 44 44
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IIpakTHueckue 3aHATHA 18 18
JlaGopaTopHble 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 66 66
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ mpenojaBaresieM, BCero
IloaroTroBka K TECTUPOBAHUIO 14 14
[ToaroToBka K KOHTPOJIBHOM paboTe 14 14
BrinosiHeHNE MHAWBUAYAIBHOTO 3a1aHUs 20 20
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 18 18
IToaroroBka u capaya dK3aMeHa 36 36
OO0mas Tpya0eMKOCTh (B 4acax) 180 180
Oo0umas TpyroemMkocTh (B 3.e.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesATeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIMILIMHBI M BUABI YICOHON ACATEIHHOCTH

HasBanus pasznenos (Tem) Jlek. [Ipak. | JIa0. Cam. Beero dopmMupyemsbie
IUCIIAILINHBL 3ar., 3aH., 4 | paod. pab., | 1acos (0cs3 KOMIIETEHIINHU
q q JK3aMEHa)
4 cemecTp
1 BBenenue, 1ieiau 1 3a1a4uu 1 - - 1 2 OIIK-2, IIKC-11
JIACTIUTITUHBI
2 OU3NYECKUE OCHOBBI 5 2 - 3 10 OIIK-2, ITIKC-11
TBEPAOTEIILHOUN 3JIEKTPOHUKH
3 KoHTakT MeTaI-1oIypoOBOIHUK. |4 2 - 9 15 OIIK-2, IIKC-11
Jwon [IoTrTku
4 DnexTpOHHO-IABIPOYHBIN niepexon |7 4 8 20 39 OIIK-2, ITKC-11
5 ToynnpOBOJHUKOBBIE JUOABI 4 2 - 2 8 OIIK-2, IIKC-11
6 bumnomnsipHbie TpaH3UCTOPbI 9 6 4 22 41 OIIK-2, ITKC-11
7 TupucTtopsl 4 - - 1 5 OIIK-2, ITKC-11
8 IloneBbie TPaH3UCTOPHI 8 2 4 6 20 OIIK-2, I[IKC-11
9 CeHcopbl, TaTYUKH, 2 - - 2 4 OIIK-2, IIKC-11
npeoOpaszoBarenu
Uroro 3a cemectp (44 18 16 66 144
Hroro |44 18 16 66 144

5.2. Conep:xanue pa3esoB (TeM) TUCHHILIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. TIO JICKIHUIM) MPUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTIIMHBI (B T.U. 11O JICKIIHSIM)

TpynoeMkocThb
Hazpanus pazznenos (tem) | Coaeprkanue pa3aenoB (TeM) TUCIUILTHHBI (TeKIHOHHEIE dopmupyemblie
JTUCITUTUTHHBI (B T.4. TIO JICKIIUSIM) KOMITETCHIINH
3aHATHSA), 4
4 cemecTp
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1 Beenenue, nienu u
3a/1ayd JUCLIAILINHEI

Llenu u 3agaum kypca. TpeboBaHus k
00beMy 3HAHUII 110 TUCIUIUINHE.
[TonynpoBOJHUKOBBIE TPUOOPHI, KaK
3JIEMEHTBI AJIEKTPOHHBIX IIeTel (CXeM).
[TonsiTus, onpeneneHus:: dJIEKTPOHHbIE
YCTPOWCTBA, KOMIIOHEHTHI (ITACCUBHBIE U
aKTUBHBIE), TOJTYIPOBOIHUKOBbIE TPHOOPHI.
OcCHOBHbIE pa3HOBUIHOCTH
HOJIYIIPOBOJHUKOBBIX IPHOOPOB MO
BBITNOJIHIEMbBIM (YHKIMSIM U TEXHOJIOTUU.
OcHOBHBIE pa3fieibl Kypca Jekuuil. Bknan
OTEYECTBEHHBIX YUEHBIX B pa3BUTHE
IIOJIyIPOBOJHUKOBON TeXHUKU. CIIUCOK
PEKOMEHTyeMOH JINTEPaTyPHI.

OIK-2,
TIKC-11

HUroro

2 Pu3zndecke 0CHOBBI
TBEPAOTEIHLHOM
ANEKTPOHUKH

DJeMeHTbI 30HHOU Teopuun
NOJTYyNpOBOHHUKOB. [TlapameTpsl,
XapaKTepU3YIOIINE CBOWCTBA
MOJYTIPOBOJHUKOBBIX MaTEPUAJIOB.
dynnaMeHTanpHas CUCTEMa YpaBHEHUH
TBEPIOTEIBEHON AIIEKTPOHUKH.
CoOcTBeHHBIE, TPUMECHBIC U
KOMITEHCHPOBAHHBIC TIOTYIIPOBOIHUKH.
Jlnana3oH pabo4ux TeMmeparyp
MOJTYTIPOBOTHUKOBBIX TIPHOOPOB.
PaBHOBecHBIC 1 HEPAaBHOBECHBIE HOCUTEIN
3aps70B B MOTyNpoBOIHUKAX. OCHOBHBIE U
HEOCHOBHBIE HOCUTEH. 3aKOH
nercTByronmx Macc. [1oyrnpoBOAHUKY B
aNIeKTpudecKoM mone. ['enepanus u
peKoMOWHAIS HOCUTENEH B
HOJTYTIPOBOJHUKAX. Y PaBHEHUE
AIEKTPOHEUTPATIBLHOCTHU. SIBIEHUS HA
MOBEPXHOCTH MOJTYIPOBOTHHKOB.

OIK-2,
TKC-11

Hroro

3 KodTakTt MeTai-
MIOJIyIIPOBOJHUK. IO
lotTkM

DHepreTuyeckas 1uarpamMmma
BBIIPSIMIISIFOLIETO KOHTaKTa METall-
MOJIyNPOBOJHUK. [[puHIMN BRIIPAMIIEHUS
TOKa Ha KOHTAaKT€ METaJUI-IIOJIYIIPOBOIHUK
10 SHEPreTUUECKUM JHarpaMMam.
Bonpramnepnas xapakTepucTuka
BBIIPSIMIISIOIIETO KOHTAaKTa METall-
IOJIyNIPOBOAHMK. PacueT HanpsbkeHHOCTH
II0JI ¥ TOTEHIMAJIa HA KOHTAKTe METaJlI-
nonynpoBogHuk. llupuna obaactu
npocTpaHcTBeHHOro 3apsana. uon llorTku:
CTPYKTypa, DKBUBAJICHTHAs CXEMA,
IapamMeTpbl 5KBUBAJICHTHON cXeMbl. MoJenb
muona llorrku. Dddexr HloTTkm.
HocrouncTtBa u Hegocratku auozaa LloTTku.
Omuueckne KOHTaKThl U UX TapaMeTphbl.

OI1K-2,
MKC-11

HUroro
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4 D5eKTPOHHO-BIPOYHBIN
nepexon

Buibl 351€eKTpOHHO-IBIPOYHBIX IEPEX0I0B
(OAIT) npu KOHTAKTE MOIYIPOBOTHUKOB.
Mexanuzm oOpazoBanus D/I1.
Onpenenenue D/II1. KontakTHas pa3HOCTb
MOTEHIINAIOB. 3aBUCUMOCTh KOHTAKTHOM
Pa3HOCTHU NOTEHLIUAJIOB OT TEMIEPATYPhI,
IIUPHUHBI 3aMPEIICHHON 30HBI,
KOHLIEHTPAI|H JIETUPYIOILIEH TPUMECH.
[Toroxu Hocureneit 3apsaoB B D111 o
SHEPTreTUYECKUM JUarpaMMaM.
OaHOCTOPOHHS MPOBOJAUMOCTH p-n
nepexona. Hexkoropsle moHATHS U
onpenenenus no II1. Meroas! nonydyenus
O/MII. Pacyet HanpsKEHHOCTH
AIIEKTPUUECKOTO IOJIS ¥ MOTEHIHANA B
OIII. upuna OII3 pis pe3koro u
IUTABHOT'O Niepexo/ioB. BonbramnepHas
xapaktepuctuka uaeaapaoro 1. Jlunoabr
¢ "ToncToi" u "ToHKOH" OazaMu.
Bonpramnepnas xapakrepucTuka
peansnoro D11, Asnenus B D11 npu
BBICOKOM YPOBHE MHXKEKITHH.
Huddy3nonHas u 6apbepHas eMKOCTH
OJII. DxBuBanentHas cxema J/I1.
[TapameTpbl SKBUBAJICHTHON CXEMBI.
[TostHas MpoOBOAUMOCTH P-n Mepexo/a.
3aBUCUMOCTh

napameTpoB OT 4acToThl. [lepexonHbie
npoueccel B D/I1. 3aBucumocTs
BBIIPAMIISTIONTUX cBOMCTB DJIIT OT 4acToTHI.
[Tpo6oii 31eKTPOHHO-ABIPOYHOTO MEPEX0/IA.
3aBucumocTs napamerpos /11 ot
TeMIlepaTyphbl. 3aps10ynpaBiisieMast MOJENIb
OMII. I'ereporniepexosl.

OIK-2,
TIKC-11

HUroro

5 ITomynmpoBOJHUKOBBIE
JIMOJ1bI

Knaccudukanms u MapkupoBKa TUOJIOB.
BompsMurenbHbIe THOBI.
BrinpsmutenbHble cTOJIOB! U OJIOKH.
VYHUBepcaIbHbIE U UMITYJIbCHBIE TUOIbI.
CBY-nuonel. Bapukansl. CTaOUIUTPOHBI.
JlaBuHHO-TIpOJIETHBIE HOABL. TyHHETbHBIE
u obpaieHHble 110Abl. DOTOANOABI.
Ceeronnonsl. Onronapsl.

OI1K-2,
TIKC-11

Hroro

CornacoBaHa Ha noptane N2 57974




6 bunonspasie
TPaH3UCTOPBI

OO01ue cBeieHus 0 OUMOIISIPHBIX
Tpan3ucropax. [loroku HocuTenen 3apsa10B
B OMIOJISIpHOM TpaH3ucTOpe. BHyTpeHHMEe 1
BHEIIHHE MTapaMeTpbl OUTONIIPHOTO
TpaH3ucropa. CtaTuueckue napaMeTpsbl.
SIBneHus: B OUIMONAPHBIX TPAH3UCTOPAX

pu GOJBIINUX TOKaX. MOy AL TOJIIIHUHBI
0a3bl KOJIJIEKTOPHBIM HaIPSKEHUEM

(@ dext Dpan). [Ipoboit TpaH3ucToOpa.
CraTnueckue XapaKTepUCTUKH.
JluHaMUYEeCKUH PeKUM PabOThI
OUIIOJIIPHOTO TPAH3UCTOPA. Y CUIIUTEIbHBIE
cBOMCTBa. YaCTOTHBIE TapaMeTphI.
DKBHUBaJIEHTHAs cXxemMa OUIOJISIPHOTO
TpaHn3uctopa. CuctemMsl NapaMeTpoB z, y U
h. Monenu GUNOISIpHOTO TPaH3UCTOPA.
Hekoropsie pa3HOBUAHOCTH OUMIOISPHBIX
TpaH3ucTopoB. OCHOBHBIE MapaMeTPhI
OUIIONIAPHBIX TPAH3UCTOPOB

U UX OPUEHTUPOBOYHBIE 3HAUECHHUS.
MapkupoBKa TpaH3UCTOPOB.

OIK-2,
TIKC-11

HUroro

7 TupucTopsl

OO1ue cBesleHus! 0 TUPUCTOPaAXx.
Knaccudukanus u ycinoBHo-rpaduieckue
0003HauEHUs! THPUCTOPOB. Y CTPONUCTBO U
IIPUHIUI IEUCTBHS TUOAHOIO TUPUCTOPA.
TpuoHbBIN HE3aTUPAEMBbIN TUPUCTOP.
TpuoaHBI 3anIMpaeMblii THPUCTOP.
CummerpuyHble TUPUCTOPBI. DPPEKThI
dU/dt u dI/dt. OcHoBHBIE apamMeTpbl
TUPUCTOPOB. MapKUpOBKa THPUCTOPOB.

OI1K-2,
MKC-11

Hroro
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8 IloneBble TpaH3UCTOPBI

IIT ¢ ynpaBisomuM p-n NEPEXOA0M.
VYerpoiictso IIT. [Ipunuun neicTeus.
SIBnenue orceuku ka"auaa, UOTC.
[IpuunHbL, TPUBOJSALIME K OTCEUKE TOKA U
npupamenus Toka. [Iponeccer B IIT nocne
OTCEUKHM NpupalleHus Toka. KauecTBeHHbII
BUJ BEIXOOHEIX BAX. PacueT BEIXOOHEIX
BAX IIT ¢ ynpaBistomyMm Mepexo1oM.
[lepenarounas xapakrepuctuka. OCHOBHBIE
XapaKTEPUCTUKHU YCUIIUTEIBHOIO PEXUMa:
KpyTH3Ha, BHYyTPEHHEE CONPOTUBIICHUE,
KOA(pGUIIMEHT YCUIICHUS 110 HANIPSKEHHUIO.
OksuBasieHTHas cxema 1T ¢ ynpasistommm
nepexoaoM. I'paHnyHas yacrora, KpuTepuin
IpaHUYHOM 4yacTOThl. CXeMBbI 3aMeIICHUS
st HY u BY a1t Tpex cxeM BKITFOUEHUS
IIT. IToneBble TPaH3UCTOPHI €
M30JMPOBAHHBIM 3aTBOPOM U
MHAYIUpOBaHHBIM KaHanoMm (MII-
TpaH3ucTop). YcrpoiictBo. [IpuHuun
neiictusi. Hanpsixenne Unop.
KauecTBeHHBIN BU BXOIHBIX U BBIXOTHBIX
BAX M/II-tpan3ucropa. [lepenarounas
XapakTepucTruka. Pacuer BEIXOIHBIX
CTaTUYECKUX XapaKTepucTUK. OCHOBHbIE
apameTpbl YCUIIMTENBHOTO U KIIFOUEBOTO
peXUMOB paboThl. IlepexoHbIe IpOIECCHI.
KommnemenTapHas napa. OKBUBaJIEHTHAs
cxema. Moaenu M/III-Tpan3ucropa:
JTUHAMHYECKAsi MOJIENIb MAJIOTr0 U OOJIBIIOrO
curHasoB. CtaTudeckas U AMHAMHYECKast
mozaenb MouHbIX [IT. [Tonesbie
TPAH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM
Y BCTPOCHHBIM KaHAJIOM. Y CTPOMCTBO,
MPUHIUI I€UCTBUS, SKBUBAJICHTHAS CXEMA.
CeMeNCcTBO BBIXOJHBIX CTATUYECKUX
xapakrepucTuk. [lepenatounsie
XapakTepucTuku. OTau4ure TpaH3UCToOpa co
BCTPOCHHBIM KaHAJIOM OT MpUOOpa C
MHIYLIMPOBAHHBIM KaHaJIOM. TpaH3uCTOpbI
C N-KaHAJIAMU U CAMOCOBMEILIEHHBIMU
3arBopaMu. [lapameTpbl 1 XapakTepUCTHKU
TPAH3UCTOPOB ¢ KOPOTKMMH KaHaJIaMHU.
Pa3HOBUAHOCTH MOJIEBBIX TPAH3UCTOPHBIX
ctpyktyp CBHMC. Oco0eHHOCTH MOIeBBIX
TPAH3UCTOPOB C YNPABIISAIOIIHAMH
nepexofamMu B UHTETPaIbHOM UCIIOTHEHHH.
[Tapa3zuTHas CBSI3b MEXAY IEMEHTAMU
4yepes MOIYyHU30JIUPYIOIIYIO ITOIOKKY .
Hnrerpansasie cxembl Ha [ITI Ha ocHOBE
apCeHM1a raJuusl.

OIK-2,
TIKC-11

HUroro
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9 CeHcopbl, JaTUUKH, JlaT4uKyU TEMIIEPATyphl, NABICHHUS, 2 OIIK-2,
npeoOpa3oBaTesn MAarHUTHBIX TOJIEH, TaTYUKU apIUATIbHBIX IKC-11
nasieHuil. [loaynpoBoIHUKOBBIE
TEPMOAJIEKTPUIECKHE
npeoOpazoBatenu. [IpeoOpazoBarenbHbIC
CeHCOpHI. JlaTUnK1 MAarHUTHOTO TIOJIA.
[IpeobpazoBaTenu.
Hroro 2
Hroro 3a cemectp 44
Uroro 44
5.3. IIpakTH4yeckune 3aHATHS (CEMHHAPBI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEAEHO B Tabmuie 5.3.
Tab6ymma 5.3 — HauMeHoBaHME MPAKTHUCCKUX 3aHATHH (CEMHUHAPOB)
HasBanus paznenos (Tem) HaunmeHnoBaHue npakTH4ecKux TpynoemkocTs, | DopMupyemsble
JUCIUTTAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHITHH
4 cemecTp
2 dusnyeckue OCHOBBI Pacuer napameTpoB 2 OIIK-2, [IKC-11
TBEPAOTEIBHOMN MOJTYTPOBOIHUKOBBIX MaTEpUaJIOB.
AIIEKTPOHUKHU CratucTka 3JIeKTPOHOB U JIBIPOK B
COOCTBEHHBIX U IPUMECHBIX
MOJTYPOBOIHUKAX.
Hroro 2
3 KoHTakT MeTai- Huona HlotTku. 2 OIIK-2, TTKC-11
E(l)gifffpclmonﬂmc. Huon Ttoro >
4 DNeKTPOHHO-IBIPOYHBIA | DJIECKTPOHHO-IBIPOYHBIN TTEPEXO]] 2 OIIK-2, I[IKC-11
nepexon (OAII). KonrakTHast pa3HOCTb
MOTEHITMAJIOB, ITUPHUHA 00JIaCTH
IIPOCTPAHCTBEHHOTO 3apsi/ia,
OaprepHast U JuQpdy3uoHHAS
€MKOCTb.
TOKH B 2IIEKTPOHHO-ABIPOYHOM 2 OIIK-2, ITKC-11
nepexo/ie.
Hroro 4
5 IonynpoBOAHUKOBBIE ITapamMeTpsI OITYIIPOBOTHUKOBBIX 2 OIIK-2, [IKC-11
JTUOJTBI JTMOJI0B
Hroro 2
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6 bunonsipHeie TpaH3UCTOPBI

CxeMbl BKIIFOUEHHS OUTTOIISIPHBIX
TPaH3UCTOPOB. PexuMBI pabOoTHI.
BuyTpenHue 1 BHEUIHUE MTapaMeTphl
OUIMOJISIPHOTO TPAH3UCTOPA.

OIIK-2, [IKC-11

Cratuyeckue XapakTepUCTUKU
OUTIOJIIPHOTO TPAH3UCTOPA.
JnnaMmuueckuii peskuM padoTHI.
YacroTHble napameTpbl. Pacuer
MapaMeTpoB SKBUBAJIEHTHOMN CXEMBI
OUTIOJIIPHOTO TPAH3UCTOPA.

OIIK-2, IIKC-11

Pacder manmocurHaiabHBIX
napameTpoOB 6I/IHOJ'I}IpHOFO
TPAH3UCTOPA.

OIIK-2, [IKC-11

Hroro

8 IloneBbie TPaH3UCTOPHI

Pacder mapameTpoB TpaH3UCTOpA C
YIPABJISFOIIUM TIEPEXOJIOM.

OIIK-2, IIKC-11

Hroro

Hroro 3a cemectp

18

Htoro

18

5.4. JlaGopaTopHbIe 3aHATHSA

HaumeHoBaHue 1a00paTOpHBIX pabOT MpHUBEIEHO B Ta0uIe 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padboT

HazBanus pasnenos (Tem)
JCIIATUTHHEI

HanmMenoBanme 1ab0paTopHBIX
pabort

TpynoemkocTsb,
q

dopmupyembie
KOMIIETEHIINH

4 cemecTp

4 DneKTpOHHO-ABIPOYHBIN
nepexon

HccenenoBanue BONbT-aMIIEPHON
XapaKTEpUCTUKH p-N MIEPEX0/a.

OIIK-2, [IKC-11

N3yueHue nepexoIHbIX MPOIECCOB
B MOJIYTPOBOAHUKOBOM JHO/IC.

OIIK-2, I[IKC-11

Hroro

6 bunonsipHele TpaH3UCTOPBI

HccnenoBanue cTaTUYECKUX
XapaKTePUCTHK OUTIOISIPHOTO
Tpan3uctopa / OnpenencHue
napamMeTpoB OUTIOJIIPHOTO
TpaH3UCTOpA.

OIIK-2, [IKC-11

Htoro

8 IToneBble TpaH3UCTOPHI

HccnenoBanue XapaKTCPUCTHUK
ITOJIEBOI'0O TpaH3UCTOpa C
YHOpaBJISAOMIUM p-n IEPEXOAOM.

OIIK-2, I[IKC-11

Hroro

Uroro 3a cemectp

16

Hroro

16

5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYyEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
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Tabmmia 5.6 — Bunbel caMmocTosATeIbHOM pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIUN

Bunsr

HazBanus paznenos (Tem) . | Tpynoemkocts, | @opmupyemsie
S —— CaMOCTOSITEIbHOM o KOMITCTCHITHH ®opMBI KOHTPOJIS
paboThI
4 cemecTp
1 BBenenue, 11es1 1 IToaroroBka k 1 OIIK-2, TectupoBanue
331441 JUCLUIIIIUHBI TECTUPOBAHUIO I[IKC-11
Hrtoro 1
2 OuznyecKue OCHOBEI IToaroroBka x 2 OIIK-2, KonTposnbhas
TBEPJOTEIbHON KOHTPOJIbHOU paboTe ITIKC-11 pabora
SJICKTPOHHUKH IToaroroBka k 1 OIIK-2, TectupoBanue
TECTUPOBAHUIO [IKC-11
Uroro 3
3 KoHTakT MeTanmiI- IToaroroBka x 2 OIIK-2, KonTposnbhas
MOJTYTIPOBOTHUK. J{1o KOHTPOJIbHOU paboTe ITIKC-11 pabora
loTTkn IToaroroBka k 1 OIIK-2, TectupoBanue
TECTUPOBAHUIO I[IKC-11
Brinosinenue 6 OIIK-2, NunuBuayansHOE
WHIUBUYaJIbHOTO TIKC-11 3a7aHue
3a/IaHust
Uroro 9
4 DnexTpoHHO-ABIpouHbIH | [ToaroroBka 2 OIIK-2, TectupoBanue
nepexon TECTUPOBAHUIO I[IKC-11
IToaroroBka k 4 OIIK-2, KonTposbaas
KOHTPOJILHOM paboTe IIKC-11 pabota
Brimonaenune 6 OIIK-2, NunuBuayansHOE
WHJIUBUYyaJIbHOTO TIKC-11 3aJaHue
3a/IaHus
IToaroroska k 8 OIIK-2, JlaGopaTopHas
nabopaTopHOI I[IKC-11 pabota
pabote, HarMcaHue
oT4eTa
Hroro 20
5 IonynpoBoguukoBeie  |[loaroroBka k 2 OIIK-2, TectupoBanue
JTIAOJTBI TECTUPOBAHUIO IIKC-11
Hroro 2
6 bunosnspusie IToaroroeka k 6 OIIK-2, KonTposbaas
TPaH3UCTOPHI KOHTPOJIbHOU paboTe [IKC-11 pabota
IToaroroBka x 2 OIIK-2, TectupoBanue
TECTUPOBAHUIO IIKC-11
Brimonnenue 8 OIIK-2, NunuBuayansHOe
VHJIUBUYaIbHOTO TIIKC-11 3a7aHue
3a/IaHMs
[ToaroroBka k 6 OIIK-2, Jlaboparopuas
nabopaTtopHoOit IKC-11 pabota
pabote, HarMcaHue
oTuera
Uroro 22
11
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7 Tupucropsl IToaroroBka kK 1 OIIK-2, TecTtupoBanue
TECTUPOBAHUIO M[KC-11
Hroro 1
8 ITonesbie Tpansuctopsl |[loaroroska k 4 OIIK-2, JlaGopaTopHas
nabopaTopHOI IIKC-11 pabota
pabote, HarucaHue
oTyeTa
IToaroroBka k 2 OIIK-2, TectupoBanue
TECTUPOBAHUIO M[KC-11
Hroro 6
9 CeHcopsl, 1aTYUKH, IToaroroBka K 2 OIIK-2, TectupoBanue
npeoOpazoBarTeu TECTUPOBAHUIO [IKC-11
HUroro 2
Hroro 3a cemecTp 66
[ToaroroBka u cnaua 36 OK3aMeH
JK3aMEHa
Hroro 102

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHHHU AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHITUH
Bunbt yueOHOI e TenbHOCTH
dopmMmupyemsle
Jlek. | Ilpak. | Jla6. | Cam. DopMBI KOHTPOJIS
KOMIICTCHITHH
3aH. 3aH. pao. pao.
OIIK-2 + + + + NuauBunyansHoe 3aaanue, KontponbHas
pabora, JIabopaTopHas pabora,
TectupoBanue, Jk3aMeH
IIKC-11 + + + + NuauBunyansHoe 3ananue, KontpoabHas
pabora, JJabopaTtopHas padora,
TectupoBanue, JK3aMeH

6. PeiiTunroBasi cucreMa JIJisl OlIeHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

MaxkcuMaTLHBIN
OaJ 3a repuos Bcero 3a
mexay 2KT u Ha ceMecTp
KOHEI] ceMecTpa

MaxkcumanbHbII MaxkcumanbHbIN
@DOopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
Hauana cemectpa | mMexay 1KT u 2KT

4 cemecTp
NuauBuyansHOE 3a1aHue 0 10 10 20
KonrtpomnsHas padora 10 0 10 20
Jlaboparopnas pabota 0 10 10 20
TectupoBaHnue 4 3 3 10
OK3aMeH 30
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Htoro makcumyM 3a 14 23 33 100
Heproa

Hapacratomum ntorom 14 37 70 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (oTIn4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. CmupsoB, FO. A. ®usndeckue OCHOBBI JICKTPOHUKH : yaeOHoe mocobue / FO. A. CmupnoB, C.
B. Coxkomnog, E. B. TutoB. — 2-e u3a., ucnp. — Cankr-IlerepOypr : Jlans, 2013. — 560 c. — ISBN
978-5-8114-1369-0. — Texct : snekTpoHHBINA // JIaHb : AJIEKTPOHHO-OMOIMOTEYHAS CHUCTEMA.
[DnexTponHbIit pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/5856.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Iaceiakos, B. B. IloxynpoBoaaukoBsie mpubopsl : yueOHnoe nocodue / B. B. ITaceiakos, JI. K.
YupkuH. — 9-e uza. — Cankr-IletepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0368-4. —
Texct : anekTpoHHsIii // JIlaHb : 31eKTPOHHO-OMOIMOTEUHast cUcTeMa. [ DIIeKTpOHHBIN pecypc|: — Pexxum
nocrtymna: https://e.lanbook.com/book/210338.

2. TeepanorensHas snexkTponuka [Tekct] : yueOHoe mocobue / II. E. Tposiu ; pem.: A. II.
Koxanenko, A. 0. FOmenko ; MuHHCTEpCTBO HAYKH U BhIcIIero oopazoBanus Poccuiickoii @enepanuu,
ToMckuil rocy1apCcTBEHHBIN YHUBEPCUTET CUCTEM yIpaBiaeHUs U paano31eKTpoHukH (TYCYP) (Tomck).
- Tomck : U3patensctBo TYCVYPa, 2021. - 350 c. : puc. - ISBN 978-5-86889-888-4 (Hanuuue B
ouommorexke TYCVYP - 48 3k3.).

3. ®u3uKa MoIxynpoBOAHUKOBBIX MPUOOPOB : YueOHoe mocobue /s By3oB / Bacunuit IBaHOBHY
I'aman ; denepanpHas 1eneBas nporpamma "['ocyaapcTBeHHas NmoAAEpKKAa MHTErpallMd BBICHIETO
oOpa3oBanus u ¢pyHaameHTanbHON Hayku Ha 1997-2000 roasr". - 2-e usn., nom. u nepepad. - Tomck :
W3natenscTBO HayyHO-TeXHUYECKoM nuteparypsl, 2000. - 426 c. (Hanuuue B 6ubnuoreke TYCVYP - 45
9K3.).

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS
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7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. TBepaoTeNbHAs IIEKTPOHHUKA : YI€OHO-METOAMYECKOE MOCOOUE TI0 Ay TUTOPHBIM MPAKTHUYECKUM
3aHATHAM U camocTtositenbHoi padore / [1. E. Tposu ; ®enepanbHoe areHTCTBO MO0 00pa30BaHHIO
(Tomck), ToMcKkuUii TOCYJapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABJICHUS M PAJUOICKTPOHHUKH. - TOMCK :
TYCVYP, 2007. - 75 c. (nanuuue B 6ubnuorexe TYCVYP - 47 3k3.).

2. TBepmoTenbHas AIEKTPOHUKA : METOAMUYECKUE YKAa3aHHUs MO BBITIOJHEHUIO JTA0OPaTOPHBIX padoT
o KypcCy TBepIoTenabHas 3nekTpoHuka / A A. Kuransckuii ; denepanbHOE areHTCTBO 10 00pa30BaHUIo,
Tomckuii TOCyapCTBEHHBIH YHUBEPCUTET CHCTEM YMpaBICHHS M paguodjieKTpoHukH, Kadeapa
¢buznueckoii anexkTponuku. - Tomck : TYCVYP, 2007. - 59 c. (nanuuue B Oubnuorexke TYCVYP - 29 3k3.).

3. Hoporoii, C. B. ®usnueckre OCHOBBI JIEKTPOHUKUA. KOHTAKTHI METaII—MOJYNPOBOIHUK :
yuebHo-meToanueckoe nmocodbue / C. B. Jloporoit. — HoBocubupck : HI'TY, 2019. — 50 ¢. — ISBN
978-5-7782-3994-4. — TexcT : 2JIeKTpOoHHBINA // JIaHb : BJIIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.
[DnexTpoHHBI pecypc]: — Pexum moctyna: https://e.lanbook.com/book/152173.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOANUECKHE MaTepUalbl Il CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUarOLUUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUITHS HHPOPMALINH.

J1s Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s Iuu ¢ HAapyLIeHUsIMU OTIOPHO-IBUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AMCIUILUIMHBI PEKOMEHIyeTCs o0pamarhcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE 1 MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHANBUIYATbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU YUeOHOM
MeOenpto. IMeroTest MybTUMeINiTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

JlabopaTopus (U3MKU KOHIEHCHUPOBAHHOI'O COCTOSIHUS M MaTE€pPUATIOB AJIEKTPOHHONH TEXHUKH:
yueOHas ayauTOpHUs AJIS NMPOBEICHUSA 3aHATUN NMPAKTUUYECKOTO THUIMA, yueOHas ayIuTOpHUs I
MIPOBEICHUS 3aHATHIA 1a00paTOPHOTO TUMA, yueOHAas ay TUTOPUS Il IPOBEICHUS 3aHATUNH CEeMUHAPCKOTO
TUNA, IOMEIICHHUE JJI1 KypCOBOT'O MPOEKTUPOBAHUS (BBIIIOJHEHUSI KypPCOBBIX padoT), HOMEIIEHUE IS
IIPOBEACHUS IPYIIIOBBIX U MHAMBUIYAJIbHBIX KOHCYJIbTALUM, IIOMELIECHHUE IS IIPOBEACHUS TEKYILETO
KOHTPOJISL M IpOMEXyTouHOM arrectanun; 634034, Tomckas ob6nactb, r. Tomck, Bepmmauna ynuna, 1.
74, 119 ayn.

Omnucanue UMeEIoNIerocs 000py0BaHUS:

- JlaGopatopuble MakeThl: «TemmepaTypHble CBOWCTBAa (EPPOMAarHUTHBIX MaTEPHATIOBY,
«TemneparypHble CBOWCTBA MPOBOISIINX MaTepUaIoBy, «O0beMHOE U MOBEPXHOCTHOE COMPOTHBIICHUE
M30JISIIMOHHBIX MaTepuanoBy, «lIpoboit TonkomaeHouHbIx KoHAeHcaTopoB (TIIK)», «TemnepatypHas
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3aBUCUMOCTb MPOBOJAUMOCTH JUIJIEKTPUKOBY, «DOTOIIEKTPUUYECKHE CBOMCTBA MOJYNPOBOJIHUKOBBIX
MaTtepuanoBy, «OrnpeneneHue MUPUHBI 3aMPEIIEHHOM 30HbI MOIYIPOBOIHUKOBY, «OnpeneacHue TepMo-
OJ1C nonynpoBogHuKOBY, «IddexT Xommnay, «dddekt [lenproey.

- JJaboparopHoe o6opynoBanue u npudopel: uamepurens E7-8 (2 mt.), BonbT™MeTp B7-22A (5 mmt.),
ammepmetp ®-195, M-253 (2 mT.), HICTOYHUK TOCTOSHHOTO TOKa b5-47, sanexrpomerp B73-42,
mynbTUMETp B7-22A (2 mT.), m3meputens ummutanca E7-20, tepaommerp E6-13, neus naboparopnas (2
mrT.), mpubop mist uccnenoBanus npoodos TIIK, naboparopusiii crennx COII-5 (2 mT.), BomsT™MeTp B7-26,
BoJbTMETD 1 poBoit P4214, BonmbTmeTp D238,

HWCTOYHUK MOCTOSTHHOTO ToKa b5-47, uamepurens ummutanca E7-20;

- KomnsrotepHeie mabopatopHbie padoThl (4 mIT.);

- Komnerorep Intel(R) Core (TM)2 CPU (4 mir.);

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

JlabopaTopusi TBEpAOTEIbHON 3JIEKTPOHUKH M MHUKPOIJICKTPOHHUKHU: ydeOHass ayAuTOpUS IS
NpoBeIeHNs 3aHATUl 1abopaTopHoro tuna; 634034, Tomckas obnacts, r. Tomck, Bepmuauna ynuna, 1.
74, 1156 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- JJabopatopnslie crenasl: «Mccnenosanune BAX p-n nepexonay, «McciaenoBanue BOJIbTEMKOCTHOM
XapaKTEPUCTUKHU p-h ne-pexoaa» - (2 wr.), «MccienoBanne cTaTUCTUUECKUX XapaKTEPUCTUK T0JIEBOTO
TPaH3UCTOpA CO BCTPOSHHBIM p-h mepexoaom» (2 mrT.), «MccaenoBanue CTaTUCTUYECKUX XapaKTePUCTHK
oumnosipHoro TpaHsucropay (2 wmr.), «MccnegoBanre nepexoaHbIX MPOLECCOB B MOTYIPOBOIHUKOBOM
nuoney, «dusndeckre OCHOBBI JIEKTPOHUKI;

- Uctounuk nuranus b5-31;

- Bonbr™meTp B7-22A (2 wit.);

- Ocmtorpag C1-118A;

- Ocmmnorpag ACK-1021;

- I'eneparop I'5-15;

- N3mepurens J12-42 (2 wrt.);

- [lepcoHanbpHBI KOMIIBIOTED;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

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

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPBHI;

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

[lepeuenb mporpaMMHOT0 OOecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mgns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
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BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CrennaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMUCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi uHQopManuu B JOCTYMHBIX opMax, MOOUIBHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYAIOIIUXCSl ¢ UHBAMHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBl. YueOHas ayauTOpHs, B
KOTOPOM 3aHMMAIOTCs 0OyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIOIIUMUCS C HAPYLIEHUSIMHU 3PEHUs TPEIYyCMOTPEHO UCIOJIb30BAHUE B
JMEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUIEHHWSIMH ONMOPHO-ABUraTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMAlMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJEH ¢ MHBATUAHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3YyYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JJIsl TEKYIIer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmia 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

HagBaI;Eii;;ieﬂii (rem) igﬁﬁgfggr;;e ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 BBeaenue, uenu u 3aga4u OIIK-2, ITKC-11 |TectupoBanue [IpuMepHbIii IEpeUeHb
JUCUUTIIUHBI TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb IK3aMEHALIOHHBIX
BOIIPOCOB
2 ®u3NYEeCKHE OCHOBBI OIIK-2, I[IKC-11 |KonTponsHas [TpumepHsIil nEpeyeHb
TBEPJAOTEIBHON AIEKTPOHUKHU pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 KoHTakT MeTasi- OIIK-2, ITIKC-11 |MaauBunyansHoe |IIpumepHsbIil nepeyeHb
nostynipoBoHUK. Jnoxn HloTTkm 3a/1aHHe BAPUAHTOB MHIUBHIyaIbHBIX
3aJaHuN
KonTponbHas [IpumepHBIii nepedeHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX PabOT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
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4 DneKTpPOHHO-ABIPOYHBIN OIIK-2, [IKC-11 |MuauBunyansHoe |[IpumepHslil nepedeHb
epexon 3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
3a1aHUI
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedeHs 3K3aMeHAIMOHHBIX
BOIIPOCOB
5 llonynpoBonnukossie nuoasl |OIIK-2, ITIKC-11 |TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
6 bunosspHbie TPaH3UCTOPHI OIIK-2, I[IKC-11 |MuauBuayansHoe |lIpumepHblii nepedyeHb
3aJjaHue BapHAHTOB WHAUBHIYaJIbHbBIX
3a1aHUI
KonTponbHas [IpuMepHBIil epeyeHb
pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT
Jlaboparopnas Tembl 1a0opaTopHbIX pabOT
pabora
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 TupucTopbl OIIK-2, ITIKC-11 |TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
8 IToneBble TPaH3UCTOPHI OIIK-2, [IKC-11 |JIaGopaTopHas Temb! m1abopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
9 Cencopsl, 1aTYMKH, OIIK-2, [IKC-11 |TectupoBaHnue [IpumepHBIil nepeueHb
npeoOpazoBarenu TECTOBBIX 3aIaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX

BOITPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU ILIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JUCHUITIIIMHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. TeopeTH4ecKH M IKCHEPUMEHTAIBHO IMOKA3aHO, YTO 30HbI Pa3pEIICHHBIX SHEPTUH Pa3/ICJICHBI. ..

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

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

1. BaJIeHTHOM 30HBI HE 3aHATHI, @ YPOBHU 30HBI TPOBOAMMOCTH 3aIIOJIHEHBI;
2. BaJICHTHOW 30HBI U 30HBI IPOBOJIMMOCTH HE 3aHSTHI;

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

4. BaJICHTHOMW 30HBI 3aII0JHEHBI, & YPOBHU 30HBI IPOBOJAUMOCTH HE 3aHSTHI.

3. Hocutenu B BIPOXKIEHHBIX MOTYNPOBOJHUKAX MOAUNHSAIOTCS CTATUCTHKE. ..
1. ®epmu-/lupaxa;

2. boze-OiiamTeiiHa;
3. Maxkcsenna-boapimana;
4. bonpumMana.

4. B coorBercTBUU ¢ nmpuHOUMNoM llaynu Ha KaXxaOM SHEPreTHYECKOM YPOBHE MOKET

HaXOJUTHCH. ..

1. OIMH ATEKTPOH,;

2. 1Ba 3JIEKTPOHA C MPOTUBOIIOIOKHBIMU CIIMHAMU;
3. ABa 3JEKTPOHA C OJMHAKOBBIMU CIIUHAMU;

4. 6€CKOHEYHO OOJIBIIIOE KOJUYECTBO JICKTPOHOB.

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

1. mosynpoBOAHUKHY;
2. METaJLIbI,
3. IUDIIEKTPUKH.

6. Dddext ogHOCTOpPOHHEH ITPpoBOAMMOCTH auoaa LIIoTTkM oTpakeH Ha SKBUBAJIICHTHON CXEME. ..

1. oMHUeCKUM COMPOTHUBIICHUEM Oa3bl;

2. muddepeHnraIbHBIM CONPOTHUBIICHUEM;

3. CONPOTUBIIEHUEM PACTEKAHUS;

4. eMKOCTBIO INTOCKOTO KOHJIEHCATOPa, OJHOW U3 OOKIIaIOK KOTOPOU SBJISICTCS METAJLI, @ BTOPOM
(BooOparkaemoif) 0OKIaIKOM sIBIsIeTCSl M3MeHstomasics rpanuia OI13.

7. DNEeKTpOHBI, MPOILIEIINE B METAJIJI, CO3JJal0T Ha €ro MOBEPXHOCTH OTPULIATENbHBIN 3apsi, a B
MPUIMIOBEPXHOCTHOM CJI0€ MPOBOJHUKA HECKOMIIEHCUPOBAHHbIE HMOHM30BAaHHBIE JOHOPHI
GbOopMUPYIOT MOJOXKUTEIBHBIN 3apsi, B pe3yJibTaTe 3TOTO Mpoliecca MEXIy METAIOM U
MOJIyIPOBOJIHUKOM BO3HHUKAET. ..

1. BHyTpeHHee 3JIeKTPUIEcKoe MOJIE;
2. BHELIHEE 3JIEKTPUUYECKOE T0JIE;

3. MargsuTHOE MOJIC;

4. TpalueHT KOHLIEHTPAIUH.

8. bapeep llloTTkH onpenenseT BeIMYMHY NOTOKA 3JIEKTPOHOB. ..

1. U3 MoNynpoOBOIHKKA B METAJLI;

2. U3 MeTajyia B OJYTPOBOTHUK;

3. U3 NOMYNPOBOJIHUKA B MOJYIPOBOIHUK;
4. u3 MeTasia B METAJLL.

9. OGnacTpi0 MPOCTPAHCTBEHHOIO 3apsijia Ha3bIBaeTCs 00JacTh Ha KOHTAKTE, TAE. ..

1. B MeTasie NOoBbIIIeHAa KOHIIEHTPALUS JIEKTPOHOB;
2. B MeTajlie IOHMWEeHa KOHLIEHTPALIUS IEKTPOHOB;
3. B IOJyNPOBOHUKE MOHM)KEHA KOHIIEHTPAIHSI 3JIEKTPOHOB;
4. B OIyIIPOBOJAHMKE MOBBIIIEHA KOHIICHTPAIUS 3JIEKTPOHOB.
10. SBnenue mepexoaa OCHOBHBIX HocuTesen 3apsaa depe3 OII3 p-n mepexona B obnacTh, B
00J1acTh, I'/Ie OHU CTAHOBSITCSI HEOCHOBHBIMU, Ha3bIBAETCA. . .
| .MHXEeKIMsl HEOCHOBHBIX HOCHUTEIIEH 3apsiia;
2. MTHXXEKIUSI OCHOBHBIX HOCUTEIICH 3apsa;
3. BKCTpaKIMsi HEOCHOBHBIX HOCHUTEJIEH 3apsia;
4. HKCTpaKIUsI OCHOBHBIX HOCHUTEJNEH 3apsa.
11. Dmutrep — 3710...
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12.

13.

14.

15.

16.

17.

18.

19.

1. cunpHONETrHpOBaHHAs 00JacTh P-n Mepexonaa, OTKyAa HUAET IKCTPAKIUS HEOCHOBHBIX
HOCHUTEJIEH 3apsaa;

2. cnabonerupoBaHHas 00JaCTh p-n Mepexoja, OTKyJa HUJET AKCTPAKIUS HEOCHOBHBIX
HOCHUTEJICH 3apsja;

3. CUIBHOJIETHPOBAHHAs 00JacCTh p-N MEpPexoaa, OTKyJa HUJET HMHKEKIUS HEOCHOBHBIX
HOCHUTEJICH 3apsja;

4. cnmabonerupoBaHHas 00JaCTh P-N MEPEX0/1a, OTKYIa UIET WHKEKIINS HEOCHOBHBIX HOCUTEIEH
3apsna.

baza — a70...

1. cmaGosiernpoBaHHas 001acTh P-n MEPEXo/ia, OTKyAa UACT HHXEKIIUSI HEOCHOBHBIX HOCUTENCH
3apsna;

2. cnmabonerupoBaHHasi 00J1acTh p-n Mepexo/ia, Kyaa UAST WHXCKINS HEOCHOBHBIX HOCHUTENCH
3apsna;

3. CWUIBHOJIETHPOBAHHAs 00J1aCTh P-n Mepexo/aa, KyJa UAET WHKEKIUS HEOCHOBHBIX HOCUTENCH
3apsna;

4. cuiIbHOJETUpPOBAaHHAS 00JIacTh P-n Mepexoja, OTKyJa UAST WHKEKIHS HEOCHOBHBIX
HOCHUTEJICH 3apsja.

Kakoli TOK BO3HHMKaeT W3-3a 3arpsA3HEHHUS MOBEPXHOCTHU MOJYNPOBOIHHUKA M MOXKET
CYIIECTBEHHO BJIMATH Ha 00paTHYI BeTBh BAX mpu A0ocTaTOYHO OOJBIMIMX OOpATHBIX
HanpsHKeHUsAx ?

1. TOK TEnI0BOM TeHEpaIuy;

2. KaHAJIbHBIN TOK;

3. TOK YTEUKHU;

4. TOK HACBIIICHUS.

Kakoli TOk BO3HWKaeT B pe3yJbTaTe aacopOIUU DIEKTPOMOJOXKHUTEIbHBIX HIIHU
ANEKTPOOTPHUIIATEIIBHBIX YaCTHIl Ha IOBEPXHOCTHU TMOTYIIPOBOTHUKA?

1. TOK TEnI0BOM TeHEpaIUY;

2. KaHAJIbHBIN TOK;

3. TOK YTEUKHU;

4. TOK HACBIIICHUSI.

K uncny npenenpHBIX TapaMeTPOB BBHIIPSIMUTEIBLHBIX THOA0B HE OTHOCHUTCH. . .

1. MakcuMaJIbHasI MOITHOCTE;

2. MakcUMaJibHas pabouas TeMIlepaTypa;

3. IONyCTUMBINA MPSIMOH TOK;

4. MmakcUMaJlbHas pabodas 4acToTa.

Bpewmst ycTaHOBIEHUS TIPSMOTO HATIPSIKEHUS SBIIACTCS MTAPAMETPOM. ..

. UMy ILCHOTO TUOJA;

2. BBIIPSMHUTEIBHOTO JTNO/IA;

3. CBY-guona;

4. cMECUTEIILHOI'O JUOMA.

[TonynmpoBOAHUKOBBIH TPUOOP, MPEACTABISIONIUN U3 CeOST DIEKTPUUYECKH YIPABISIEMYIO
€MKOCTh, Ha3bIBACTCH. . .

1. cTaOuIuTpOH;

2. crabucrop;

3. BapuKar;

4. TaBUHHO-NPOJETHBIN AUOI.

[TonynmpoBOTHUKOBBIA AWOJ, MPEIHA3HAYCHHBIM IJI1 MPeoOpa3oBaHUS BBICOKOYACTOTHBIX
CHUTHAJIOB B CHTHAJI IPOMEKYTOUYHOMN YaCTOThI, HA3bIBAETCHI. . .

1. UMITyILCHBIN JUO;

2. BBIIPSIMUTEINIBHBIN AUOT;

3. CBY-guogr;

4. cMECUTEILHBIN TUO.

Bce ctabumuTpoHbI IpOU3BOASTCS HA OCHOBE. ..

1. pochuna nanus;

2. apceHua rajuius;

3. repMaHus;

4. KpeMHHUSI.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

[TomynpoBOAHUKOBEIN AMO, HA 00paTHOM BeTBH BAX KOTOPOTO MMEETCs Y4acTOK, /i€ MaJIoMy
M3MEHEHUIO HaMPSKEHUs COOTBETCTBYET OOJIBIION AMana3oH U3MEHEHUS TOKA, Ha3bIBAETCH. ..

1. cTaOUIUTPOHOM;

2. BapuKamnowm;

3. crabucropowm;

4. TyHHEJIbHBIM.

[TonynpoBOMHUKOBBIN TPUOOP, COAEPNKAIIUK JBAa B3aUMOJCHCTBYIOIIHX AJICKTPOHHO-
JIBIPOYHBIX TIEPEX0/1a, TPU WK O0siee BHIBOJIOB, HA3bIBACTCH. . .

1. moneBoii TpaH3UCTOP;

2.0UTIONSPHBINA TPAH3UCTOD;

3. CTaOMIUTPOH;

4. TupucTop.

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

1. MHXXEKIIUU HEOCHOBHBIX U SKCTPAKIIUU OCHOBHBIX HOCUTEJIEH 3apsOB;

2. MHXEKIUU OCHOBHBIX U SKCTPAKLUU HEOCHOBHBIX HOCUTEJIEH 3aps0B;

3. MHXKEKIMH U SKCTPAKIIUU OCHOBHBIX HOCUTEJIEH 3aps0B;

4. UHXXEKLUHU U KCTPAKIIMU HEOCHOBHBIX HOCUTENEH 3aps/10B.

bunonspHeIil TpaH3UCTOP UMEET BBIBOIHI. . .

1.amutTep, 6a3y U KOJIJIEKTOD;

2. sMHUTTEP, 0623y U CTOK;

3. 6a3a, KOJUIEKTOP U UCTOK;

4. UCTOK, 3aTBOP U CTOK.

OcHOBHOE 3HaYEHHE SMUTTEPHOTO Mepexoa - ...

1. MHXKEKITUST OCHOBHBIX HOCHUTENIEH B 0asy;

2. OKCTPAKIIMU OCHOBHBIX HOCHUTEJICH B 0azy;

3. MHXKEKIIMS HEOCHOBHBIX HOCHUTENEH B 0azy;

4. DKCTpaKIUs HEOCHOBHBIX HOCUTENIECH B 0a3y.

OcHOBHOE Ha3HAa4YeHHE KOJUIEKTOPHOIO MEpexo/a - ...

1. MHKEKIUSA OCHOBHBIX HOCUTEJICH U3 0a3kl;

2. OKCTPAKIIUU OCHOBHBIX HOCHUTEJICH U3 0a3bl;

3. HHKEKIUSA HEOCHOBHBIX HOCUTENIEH U3 0a3bl;

4. DKCTpaKIMs HEOCHOBHBIX HOCUTENCH 13 Oa3bl.

bunonspHsIil TpaH3UCTOP — 3TO. ..

1. ynpaBisieMblii TOKOM MAaCCUBHBIN 3JIEMEHT AJIEKTPOHUKHU;

2. ynpaBisieMblid TOKOM aKTUBHBIN AJIEMEHT 3JIEKTPOHHKY;

3. ynpaBJisieMbIi HANPSXKEHUEM ITACCUBHBIN 3JIEMEHT AJIEKTPOHUKHU;

4. ynpaBisieMblid HAIPSIKEHUEM aKTHUBHBIN JIEMEHT 3JIEKTPOHUKH.

OTnanuuTenbHOU 0co0O€HHOCTBIO cXeM ¢ OD (o6mum smutTepom) u Ob (obmieit 6a3oit)
ABIISIETCS. . .

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 (00IuM KOJIEKTOPOM) UMEET
MaJjioe BbIXO/IHOE CONPOTUBJICHHUE;

3. GoJpIIOe BXOJIHOE COMPOTHBIIEHUE, Tora Kak B cxeMe ¢ OK (00mMM KOJUIEKTOPOM) UMEET
MaJjioe BXOJHOE COMPOTHUBIICHUE;

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

AKTHUBHBIN pEeKUM pabOTHI OUIIOIIPHOTO TPAH3UCTOPA OCYILECTBISAETCS TOT1a, KOTa. ..

1. SMUTTEpHBIN U KOJJIEKTOPHBIN MepeX0bl CMEIIEHBI B IPSMOM HaIlpaBJICHUU;

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

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

4. DOMUTTEPHBIN TIEPEXO] CMEIIICH B MPSMOM HAaIpPaBJIEHNUHU, 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;
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

4. MaJio, ¥ OH MPOITYCKaeT OOIBIION TOK.

B OTKpBITOM COCTOSIHUM CONPOTHUBIIEHUE TUPUCTOPA. ..

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

2. BBICOKO, ¥ YEPE3 HETO MPOTEKAECT MaJIbIi TOK;

3. MaJio, ¥ Yepe3 HEero MPOTEKAET MaJIbIil TOK;

4. MaJio, ¥ Yepe3 Hero MpoTeKaeT OOJIBIION TOK.

TunuuHas CTpyKTypa TUPUCTOPA. ..

1. nBycnoiiHas;

2. TpexciionHas;

3. 4yeThIpexcioiHas;

4. naTUCIONHAS.

B TpaH3ucTopax ¢ ynpasisIIOUIMM p-n MEPEX0JI0M B Ka4eCTBE 3aTBOPA UCIOJIb3YyeTcsl 00JIacTh,
THUII 3JIEKTPONIPOBOTHOCTH KOTOPOH. ..

1. IPOTUBOMOJIOXKEH THUITY 3JIEKTIIPOBOJHOCTH UCTOKA;

2. IPOTUBOMOJIOKEH THUITY 3JIEKTPOIIPOBOJHOCTHU CTOKA;

3. coBmazaeT ¢ TUIIOM 3JIEKTIPOBOJAHOCTH B KaHAJIE;

4. IPOTHUBOIOJIOKEH TUITY AJIEKTPONPOBOIHOCTH KaHaa.

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

1. 1us5eKTpuKa;

2. MeTanna;

3. HOMYyNPOBOJHUKA C IPOTUBOIOIOKEHHBIM TUIIOM IIPOBOJAMMOCTH, YEM B KaHAJIE;

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

Pexum paboThl MOJEBOr0 TPAH3UCTOPA C YHPABISIOUIUM pP-N MEPEXOJOM C YACTHUYHBIM
MEPEKPHITHEM KaHalla Ha3bIBaeTCs. ..

1. pe)xuMOM OTCEYKH;

2. IMHEHHBIM PEXKUMOM;

3. peKUMOM HaCBIIIEHUS;

4. aKTUBHBIM PEKHUMOM.

Pexxum paboThl MOJEBOr0 TPAH3UCTOpPA C YIPABISIOMIMM P-n MepexoqoM 0e3 MepeKphITUs
KaHajia Ha3bIBAETCA. ..

1. pexuMOM OTCEYKH,;

2. IMHEHHBIM PEXKUMOM;

3. peKUMOM HaCBIIIEHUS;

4. aKTUBHBIM PEKUMOM.

HuddepeHnnanbHplii TapaMeTp, XapaKTEPHU3YIOMUN yIpaBIsoliee IeHCTBUE 3aTBOPA,
Ha3bIBAETCH. ..

1.KpyTHU3HOI;

2. BBIXOJIHOW MPOBOJUMOCTHIO;

3. ko3 puIMEHTOM YCUIICHNS;

4. BHyTpEHHEE CONPOTUBIIEHUE TPAH3UCTOPA.

HuddepernumanbHpIii mapameTp, XapaKTepU3YIOIIHN CPAaBHUTEILHOE BO3/ICHCTBUE HATIPSIKECHUN
CTOKa U 3aTBOpa HAa TOK CTOKA Ha3bIBAETCH. . .

1. KpyTU3HOI;

2. BBIXOJIHOM MPOBOJUMOCTHIO;

3. kod(hpuIMEeHTOM YCHUIICHNS;

4. BHyTpEHHEE CONPOTUBIIEHUE TPAH3UCTOPA.

Kakum U3 HIKenepeunciIeHHbIX TapaMeTPOB TEPMOPEIUCTOP HE XapaKTepU3yeTcs. . .

1. nmoctosiHHAsA BpeMEHU;

2. MaKCHUMaJIbHO JIOIyCTUMas TeMIIepaTypa;

3. MakcUMaJsbHasl TOMyCTUMAasi MOLTHOCTh PACCESHUS;

4. TemnepatypHbIid KO3(PPHUIIUEHT COMPOTUBIICHNUS;

5. TeMriepaTypHbIi KOA()PUITMESHT HAPSDKCHHMS.

ComnpoTuBieHre HAarpy3KH U HaMpsHKEHWE UCTOYHUKA MUTAHUS BbIOMpPAETCS TaKUM 00pa3om,
yTOOBI HAarpy304Has JMHHS niepecekana BAX tepmopesucropa B...

1. ogHOM TOYKE;

2. IByX TOYKax;
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40.
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14.
15.

16.
17.
18.
19.
20.
21.
22.
23.

24.

25.
26.
27.
28.
29.
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38.
39.
40.
41.
42.
43.
44.

3. Tpex TOUKax;

4. 4eThIpex TOYKA.

[IpenmymiecTBaMu TUOIHBIX AATYUKOB SIBISETCH. ..

1. BBICOKAsI YyBCTBUTEILHOCT U OOJIBIIION MOTPEOIIEMBIN TOK;
2. BBICOKAsl YyBCTBUTEIILHOCTh U MaJIbI MOTPEOIIIEMBIN TOK;

3. HU3Kas YyBCTBUTEIBLHOCTH M OOJIBIION MOTPEOIIIEMBIN TOK;
4. HU3Kas YyBCTBUTEIBHOCTD U MAJIBIM MOTPEOIIEMBIN TOK.

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BONIPOCOB

DneMEeHTBl 30HHOW TEOPUU MOIYIIPOBOJHUKOB.

ITapameTpsl OIYIIPOBOJHUKOBBIX MAaTEPUAIIOB.

@yHaMEeHTANIbHAsL CUCTEMA YPAaBHEHUM TBEPIOTEIIBHON JIIEKTPOHUKHU.
CoOcTBeHHbIE, TIPUMECHBIE U KOMIIEHCUPOBAHHBIE MTOJTYTPOBOIHUKH.
Juanazon pabouux Temreparyp HoaylpoBOIHUKOBBIX TPUOOPOB.
PaBHOBECHBIE U HEPABHOBECHBIE HOCUTEIIH 3apsI0B B ITOIYIIPOBOAHUKAX.
OcHOBHBIE U1 HEOCHOBHBIE HOCUTENH. 3aKOH JEHCTBYIOIIUX MaCC.
I1oynpOBOIHUKY B JIEKTPUYECKOM I10JIE.

['eneparus 1 peKOMOMHALIUSA HOCUTENECH B OTYIIPOBOIHUKAX.
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-IIOIYTIPOBOIHUK.

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

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

Oddext HloTTkH.

JlocTonncTBa u HegocTaTku auoda HIoTTku.

OMuyeckue KOHTAaKThl U UX IapaMeTPBhI.

Bunpl anekTpoHHO-1BIpoYHbIX TIepexoaoB (D/II1) mpu koHTaKTe MOTYIPOBOIHUKOB.

Mexanusm obpazoanus I/I1. Onpenenenne II1.

KoHTakTHas pa3HOCTh NOTEHIMAJIOB.

IToroku Hocuteneil 3apsnoB B /Il nmo sneprerndyeckum nuarpamMmmaM. OQHOCTOPOHHSAA
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.

[Tepexoaubie nponecce B D11

[Tpo6oii 3:1eKTPOHHO-ABIPOYHOTO MEPEX0A.

3apsnoynpasiseMas Moaens DI

I'eTreponepexopl.

Knaccugukarus u MapkupoBKa TUOI0B.

BrimpsimutenbHble TU0bI. BIpsiMuTenbHbIe CTONIOB U OJIOKH.

YHuBepcallbHbIE U UMITYJIbCHBIE TUOJIBI.

Bapukansl.

CTaOuIUTPOHBI.

TyHHenbHBIE U 00paIeHHbIE TUOIBL.

bunonspusriii Tpanzuctop (bT): onpenenenue, cxemMbl BKIIOUEHUS, PEKUMBI PAOOTHI.
Hpeiidoseiii u 6e3npeiidonsiii bT.

Cxema notokoB Hocutenel B bT.

Buyrtpennue napamerpst bT.

Buemnue nmapamerpser bT.

A ekt Dpnu.

Cratuueckue xapakrepuctuku bT.

YacrorHble napameTpsl bT.
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45. DOxBuBaneHTHas cxema bT.

46. BT xak getbipexmnontocHuk. Cucrema y, z, h — mapameTpos.
47. Monens D6epca—Morra.

48. Knaccudukamus n mapkupoBka bT.

49. Tlonessie Tpansuctopsl (IIT): onpenenenue, BUIbI.

50. IIT ¢ ynpaBnsromum nepexoaoM u 6apbepom LIoTTku.

51. IIT ¢ uHAYIUMpPOBAHHBIM U BCTPOCHHBIM KaHAJIOM.

52. KommnemenTtapHas mapa. [Tapametpsl [1T. JlocToMHCTBa U HETOCTATKH.
53. Beprukansubiii M/I1-Tpan3ucrop.

54. TupucTopsbl: oNpeaeaeHre, BUIbI.

55. IlpuHuun necTBUs TMOIHOTO TUPUCTOPA.

56. TpuoaHbIi TUPUCTOP.

57. CUMMETPUYHBIN TUPUCTOP.

58. IlomynpoBOTHUKOBBIC TATYMKH, TPEOOpPa30BATEIH.

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT
Kpucrann kpeMHIIA comep:NnT OOHOPE N = 10% ear” m aKuenTopel N, = 10 en™.
IMox neficTeieM BHemHero nons E =10 B/cu B MOTYIPOBOIHIIKE BOZHIIKAET TOK C IIIOTHOCTEIQ

- 2 o o
7=0,96 Afcar’* . OnpenemiTs cKOpocTs npefida, MONBILKHOCTE I THII HOCHTeNIell 3apsia.
Onpenennts SHeprmi0 PepMi 3TeKTPOHOB B BEIPOKISHHOM IOIYIIPOBOIHIIKE, €CIII €T0

yIelbHOE CONpOTHBIeHIle O =6,25 107 Oar-car,  TIONBIDKHOCTS 1, =100 car’ /B e |

>thheKTHBHAS Macca 1, =11, .

K p-mn nepexomy mnpmmoxeno npamoe cmemenne U =100mB. Onpenemnts
muddepeHnansHOe COTIPOTHBIEHIE TMepexofia mpin TeMmmepatype T =600K, ecmn Tok
HAacBINEHNA Anona I = 107° 4.

Ilox peficTBHEM MPAMOTO CMEIIEHI epe3 HeCHMMeTPHTIHBI (7, > p,) peskuil p—n
nepexol TedeT ToK [ = 107 4. Omnpenemntes andQy3HMOHHYK eMKOCTE p—7 Ilepexona IpH
Temmepatype 7 =300 A", ecn BpeMs JKII3HH HEOCHOBHBIX Hocutenen 7 = 50 axe .

5. B pe3koM repMaHIeBOM p — 7 Iepexoje 71— 00IacTh HMeeT YIeThHYK IIPOBOINMOCTE
c,=0.2(Om- ca)”,aB p—obmact 0, » 0,. Onpe[emITs IOTHOCTh TOKA HACHIIIEHILA, eCIIl
TOIBIDKHOCTE II BpeMs MKIH3HH IbIpoK [/, = 1900 car /B ¢ H T, =5-10"¢, TeMmmepaTypa
T =300K, oTHomeHHe mNOABIDKHOCTEl b= 4, / i, =2, cOOCIBeHHas KOHIEHTPALILA

5 s
n,=2,5-107 car .

Kpemumersrii p—n —p TpaH3HCTOpP HMeeT IDHpHHY Oasel I =3 uxw H yIennHOE
comporHenenme Gazsr P, =0,50m-cv, momEmxmHocTE smekTpoHoE 4, =1200 cv’/B-c.

YaenrHOE COMPOTHEISHHE KOTIeKTOpa 0, < 0, . OnpelenHTs HanpaxeHHEe IPOKOTIa DAkl

9.1.4. IlpuMepHbIii NepeyeHb BADMAHTOB HHAUBHYAJIbHbBIX 3aaHUH
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1. Huox IIToTTKH H3TOTOBIEH HAa KpPEeMHHEBOH IUIAaCTHHE TOMMHHOH 130 MEM cC

KOHIIEHTpalHel 3IeKTPOHOB 11, =10"cm. IIpH 06GpaTHOM CMeIeHHH Uoﬁp =12B gepe3 gHOO

—9 -5
T€JeT TOK Ioﬁp =1.6-10" A. mromanas koHTakTa S =10 cm’. [ToTeHIHadbHAA >HEpPrHA Ha
HNOBEPXHOCTH @, =(0.63B.

OnpenensTs:

. YIeThHOE CONPOTHBIIEHHE MOIYIIPOBOIHAKA;
. CONPOTHBJICHHE KOHTaKTa IIIoTTRKH R ;.

. COIIPOTHBIeHHE 0a3kl JHOIA;

. @MKOCTb KOHTakTa ipu U, =12B;

L e e =

. JaCTOTY, COOTBETCTBYIOIIYIO MaKCHMalIbHOH I[OGPOTHOCTH JHOIA.

2 Muon IIIoTTKH H3TOTOBIEH Ha KPEMHHH C KOHIEHTpalHeH 37IeKTPOHOB 7, =10" e,
PasHocTh pabor BhIXoga ¢, =0.553B. Il1omaae KOHTaKTa S = 107 cM? IlpE HamHIHH
npamoro cMemennd U, =0.25 B 4epes xuox Teder ToK Inp =2.10" A.

OupenennTsh:

1. H3MeHeHHE BBICOTHEI Gaphepa 3a cueT ¢ dekta IToTTKH;
2. Oapeep LloTTKH @, :

3. TOK HaCHIMEHHA THOA.

3. PaccuuTaTth mapaMeTphl HCXOJHOTO MaTepHala UIA H3TOTOBICHHA TEPMaHHEBOTO
CILIABHOIO [JHOJA C MAaKCHMAJbHEIM OOpaTHEIM JONYCTHMBIM HampsaxeHHeM 150 B.
OnpenennTs:

1. KOHIIEHTpAITHIO TOHOPOB;

2. KOHIIEHTPAITHIO HEOCHOBHBIX HOCHTENEH;

3. NOJBH/KHOCTH OCHOBHBIX H HEOCHOBHBIX HOCHTENEH;
4. yaenpHOE CONMPOTHBICHHE,

5. K03 pHITHEHTHI OCHOBHBIX H HEOCHOBHBIX HOCHTEIEH.

4.

CTpykTypa KpeMHHEBOTO IHOZA mNomydcHa IHQQysHeH docdopa. Kormentpamma

OpHMECH HA IOBEPXHOCTH CHIBHOIETHPOBAHHOH obmacTH Ny, = 3- 10” en™ . Konnentparmus ma
- R} 2.1 a3
IIyOHHE 3aleraHHa p—n mnepexoma X, =20-107 em paBma N, =8-10" cu. Homyctamoe

3HAUCHHE IPAMOTO TOKA [ =800 mA.

np.den.
1. Onmpenennts:

ﬂ) JOIOYyCTHMOE SHAYMCHHC oﬁparﬂoro HaIpAACHHA,

0) TOK HacHINEHHUA H TOK [€HEPAalllH B p — N Hepexone npu U, .. -
2. PaccunTarh H NOCTPOHTH BOJBT-AMICPHYI0 XapaKTEPHCTHKY.

5. KpeMHHEBBIH n-p-n TpaH3UCTOP UMEET OJHOPOIHO JIETUPOBAHHYIO 0a3y C YJIEIbHBIM
comnporuBienuem 4 Om*cm. Hanpsokenne Ha komektope 5B, koa¢duienT o0paTHON CBSI3U 10
HanpspkeHuto -0,0001. OnpenenuTs CONPOTHBIIEHNE AKTUBHOM 0a3bl, KO3()PHUIMEHT nepeaayn
0a30BOT0 TOKA, TPAHUYHYIO U MPEJCITbHYI0 YacTOThl KO3(PPUIIMEHTOB Mepeaadyn ToKa 0a3bl U
HIMHTTEDPA.

6. Ina p-n-p TpaH3UCTOpA, BKIIOUYEHHOTO B CXeMe C OOIHMM KOJJIEKTOPOM, OMpPEeneTuTh h-
napamMeTpsl, eciu u3BecTHo, uTo Ra=20 Om, R6=120 Om, Rx=1,2 MOwm, [k=1,27 MA, I>=1,3
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MA. KoadurmeHnt nnxeKkmu npuHATh paBHBIM 1.
9.1.5. Tembl 1a00paTOpPHBIX padoOT

HccnenoBanue BOIbT-aMIIEPHON XapaKTEPUCTUKH p-N NIEPEX0/a.

. MI3yuenue nepexoaHbIX MPOLECCOB B IOIYNIPOBOJHUKOBOM JTHOJIE.

. UccrnenoBanue craTU4ecKUX XapaKTEpUCTHK OUMoONspHOro TpaHzucropa / OmpeneneHue
napaMeTpoB OUIOISIPHOTO TPAH3UCTOPA.

4. VccnenoBaHue XapakTEPUCTUK MOJIEBOIO TPAH3UCTOPA € YIPABISAIOLUIUM P-N IEPEXOIOM.

W —

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, MPeroiaraiiiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydenue quCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJsipHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIIEKTPOHHOM
YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabmwmie 9.2.

Tabnunma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIpOBEpKa
K 3a4eTy, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHANBUYAJIBHO)
C HapyLeHHUsIMU OTIOPHO- Penienue MMCTaHIMOHHBIX TECTOB, [IpenmyiiecTBeHHO

JABUI'aTCJIbHOI'O allllapara KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC JUCTAaHIMOHHBIMH MCTOAaMU
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI
K 3a4CTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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