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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).
Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.
Monynb quctumiinH: Moayns HampaBieHUs moAroToBku (special hard skills - SHS).
Nunexc qucuumiuael: 51.0.03.04.
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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[1K-1. Cnocoben
CTPOUTH NPOCTEMIIINE
¢uznueckue u
MaTeMaTHYECKUe
MOJIeJIA IPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
AIIEKTPOHUKU U
HAHOJJIEKTPOHUKHU
pa3IMYHOTO
(YHKIIMOHAJILHOTO
Ha3HA4YEeHUs], a TAKKeE
HCIIOJIb30BaTh
CTaH/IapTHbIE
IIPOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

[1K-1.1. 3HaeT ocHOBHbIE
¢duznueckue u
MaTeMaTHYECKUE MOJIEIU
AJIEKTPOHHBIX IPUOOPOB U
YCTPOWCTB pa3InyHOTO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

3HaeT OCHOBHBIE (PU3UYECKHE U
MaTeMaTHYECKUE MOIYIIH
MIOJIyIPOBOIHUKOBBIX ITPHOOPOB

I1K-1.2. 3HaeT ocHOBHBIE
MpOrpaMMHBIE CPEICTBA IS
(U3UIECKOTO 1
MaTeMaTHYeCKOro
MOJIETTUPOBAHUS
AJIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB Pa3IMYHOTO
(YHKIIMOHAIILHOTO
Ha3HA4YECHUS

3HaeT mporpaMMHBbIE CpeICTBA IS
MOJIETTUPOBAHUS XapaKTEPUCTUK
MOJTyIPOBOIHUKOBBIX MTPHOOPOB

[IK-1.3. YMmeert npeactaBisiTh
AIIEKTPOHHBIE PUOOPHI U
YCTpOWCTBA B BUJE
bu3NYECKUX U
MaTeMaTUYECKUX MOJCIEH

YMeer cTpouth GU3NIECKue U
MaTeMaTHYECKHE MOJEIN
MOJIYTIPOBOIHUKOBBIX TPHOOPOB

I1K-1.4. Bnageer
NPaKTUYECKUMHU HaBBIKAMHU
paboThI B IPUKIAIHBIX
poTrpaMMax KOMIBIOTEPHOTO
MO/JICIIUPOBAHUS

Bnageer HaBbIkaMu paboTHI B Iporpammax
JUISL MOZICTTMPOBAHHUS XapaKTEPUCTUK
MIOJIyIPOBOIHUKOBBIX ITPHOOPOB

[1K-2. Cnocoben
apryMeHTHPOBAHO
BBIOMPATH U
pealin30BbIBaTh Ha
npakTuke 3P HEeKTUBHYIO
METOJIUKY
AKCIIEPUMEHTAIBHOTO
UCCJIETOBaHUS
napaMeTpoB U
XapaKTePUCTHUK
MpUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK
AIIEKTPOHUKH U
HAHOBJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHAIILHOTO
Ha3HAYCHUS

[1K-2.1. 3naet 6a30BbIe
METOJIMKU UCCIIEIOBaHUS
MapaMeTpoB U XapaKTEPUCTHUK
AJIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB

3HaeT METOJIMKHU MCCIIeIOBAaHHS TApaMETPOB
Y XapaKTEPUCTUK TOJTYIPOBOTHUKOBBIX
puoOpOB

[1K-2.2. YmMeer onpenensitsb
OCHOBHbIE ITapaMeTpbl
npuOOpPOB U YCTPONCTB
ANEKTPOHHOW KOMIIOHEHTHOU
0a3bl

YMeer onpenensaTs napaMerpsl
MOJIyIPOBO/IHUKOBBIX TPHUOOPOB

I1K-2.3. Bnageetr MeToIMKaMHu
MOCTAHOBKHU U TIPOBEIACHHUS
IKCIIEPUMEHTATBHBIX
HCCIIeIOBAHUM

Bitageer meTonukaMu IIpoBEACHUS
AKCIIEPUMEHTA 10 OIPEEIICHUS [1apAMETPOB
MOJTYTIPOBOIHUKOBBIX TPHOOPOB

4. O0beM TMCUMIIMHBI B 324€THBIX eJUHUILIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJleJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npenojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 6 3a4ETHBIX eUHUIL, 216 akaJeMHUeCKUX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCLUUILIMHEI 110 BUAAM YYEOHOU JAeATEIbHOCTH MPEICTABICHO B

tabiuue 4.1.

Tabnuna 4.1 — Tpy10eMKOCTh JUCIUIUIMHBI [0 BUAaM y4eOHO! AesITeNbHOCTH
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Bcero Cemectpsl

Bunpl yaeOHOI nesiTenbHOCTH
4acoB |4 cemecTp|S cemecTp

KonTakTHas aynuTopHasi padora 00y4aromuxcs ¢ 88 70 18
npenojgaBarteyeM, Bcero

JIeKIIMOHHBIE 3aHATHS 36 36
[IpakTHueckue 3aHATUA 18 18
JlaGopaTopHbIe 3aHATHS 16 16
KypcoBoii npoekt 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 92 38 54
BHeayIMTOPHAasi padoTa 00y4yalIMXxcs ¢ mpemnojaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 5 5
[ToaroroBka k 1abopaTopHOl paboTe, HAMMCAHUE OTYETA 16 16
BrinosHeHnEe MHAWBUAYAJIBHOTO 3a1aHUS 12 12
[ToaroroBka Kk KOHTPOJILHOU paboTe 5 5
Harnncanue ot4era no KypcoBomy IPOEKTY 54 54
IToaroroBka u capaya JK3aMeHa 36 36
Oo0mas TpyA0eMKOCTb (B Yacax) 216 144 72
O0mas Tpya0eMKocTh (B 3.€.) 6 4 2

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

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JesTeIbHOCTH NPUBEACHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HazBanus paznenos (Tem) faeHK’ [Ipak. | JIa6. | Kypc. g:g , qa]csgsr(%es dopMupyemsbie
JUCIUIUTAHBI 3aH., 4| pab. | mp. KOMITIETEHIIUH
q 9 | SK3aMeHa)
4 cemecTp
1 DneKTpOHHO-IBIPOYHBII 2 - 8 - 9 19 OIIK-1, IIK-1,
nepexo. [lomyrmpoBogHUKOBBIE [1K-2
JIMOJTBI
2 bunossipHbIE TPAH3UCTOPHI 16 10 4 - 14 44 OIIK-1, ITK-1,
IK-2
3 Tupuctopsl 4 2 - - 1 7 OIIK-1, IIK-1,
[1K-2
4 IloneBble TPaH3UCTOPBI 10 4 4 - 13 31 OIIK-1, IIK-1,
[K-2
5 CeHCOpbl, TaTYUKH, 4 2 - - 1 7 OIIK-1, TIK-1,
npeoOpazoBarenu I1K-2
Uroro 3a cemectp| 36 18 16 0 38 108
S cemecTp
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6 AHanu3 TEXHUYECKOr0 3aJaHus - - - 18 6 24 OIIK-1, IIK-1,
IK-2
7 JlutepatypHbIii 0030p - - - 10 10 OIIK-1, TIK-1,
[1K-2
8 PacueTHas 4yacTb KypcOBOIO - - - 15 15 OIIK-1, IIK-1,
IIPOEKTa [1K-2
9 IIpoekTHas 4acTh KypCOBOTO - - - 8 8 OIIK-1, ITK-1,
IIPOEKTA [1K-2
10 Hammmcanue otdera 1o - - - 12 12 OIIK-1, TTK-1,
KYpCOBOMY MPOEKTY [1K-2
11 3ammra KypcoBOro npoekra - - - 3 3 OIIK-1, IIK-1,
[1K-2
Uroro 3a cemectp| 0 0 0 18 54 72
Uroro| 36 18 16 18 92 180

5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
YKaHUE Pa3esioB (TeM) AUCIUIUIMHBI (B T.4. MO JICKITUSIM)

Tab6muma 5.2 — Coze

HaszBanus pasznenos
(TeM) TUCIUTIITUHBI

Coneprkanue pa3iesioB (TeM) TUCIUILTAHBI
(B T.4. TIO JICKITHSIM)

TpynoemMkocTb
(JIeKITMOHHBIE
3aHATHSA), U

dopmupyembie
KOMIIETEHIINH

4 cemecTp

1 DnexrpoHHo-
JIBIPOYHBIN MTEPEXO.
ITonmynnpoBOTHUKOBEBIE
JTMOJTBI

[ToBTOpeHue Gpu3rMUeCKUX OCHOB KOHTAKTA
MMOJIYIIPOBOAHUK-ITIOJIYIIPOBOAHUK.
Knaccudukanus quonoB. OCHOBHBIC
Ha3zHaA4YCHUAA.

OITK-1, TTK-1,
TK-2

Hroro

2 bunonspHele
TPaH3UCTOPBI

OO1u1me cBefieHNs: 0 OUIOJIIPHBIX
TpaH3uctopax. [loToku HocuTeneit 3apsa0B
B OMITIOJIIPHOM TpaH3ucTope. BHyTpeHHMe u
BHEIIIHUE MapaMeTpbl OUIOISIPHOTO
TpaH3ucTopa. CTaTHueCKUe MapaMeTpsbl.
SIBreHus B OUMIOJISIPHBIX TPAH3UCTOpax

npu O0NBIINX TOKaX. MOy IS1MS TOIIUHBI
0a3bl KOJUIEKTOPHBIM Halpsi’KEeHUEM

(3¢ dexr Dpmm). I[Ipobdoit TpanszucTopa.
CraTnueckue XapakTepUCTHKH.
JuHaMuueckuit pexumM padoThl
OUIIOJIIPHOTO TPAH3UCTOPA. Y CHIINTENIbHBIE
cBoiicTBa. YacTOTHBIE TApaMETPBHI.
OKBHBaJICHTHAsl cXeMa OUIOJISPHOTO
TpaH3ucTopa. CUCTEeMbI MapaMeTpoB z, y U
h. Moaenu OUnossipHOro TpaH3UCTOpa.
HexoTtopble pa3HOBUIHOCTH OUIONISPHBIX
TpaH3ucTopoB. OCHOBHBIE MMApaMETPhI
OUIOJIIPHBIX TPAH3UCTOPOB

U UX OPUEHTHPOBOYHbIE 3HAYCHHUSI.
MapkupoBKa TpaH3UCTOPOB.

16

OIIK-1, IIK-1,
ITK-2

Hroro

16
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3 Tupucropsl

OO01ue cBeeHHs 0 TUPUCTOPAX.
Knaccuduxanus n ycnoBHo-rpaduyeckue
0003Ha4YEeHUsI TUPUCTOPOB. Y CTPOMCTBO U
IPUHLINI AEUCTBUSI TUOIHOTO TUPUCTOPA.
TpuOoaHBII HE3aITUPAEMBIN TUPUCTOP.
TpuoaHBIN 3anIMpaeMbIi TUPUCTOP.
CuMMeTpUYHBIE THPUCTOPBL. DPPEKTHI
dU/dt u dI/dt. OcHOBHBIE TapaMeTPBI
TUPUCTOPOB. MapKupoOBKa TUPUCTOPOB.

OIIK-1, TTK-1,
TK-2

Hroro
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4 IloneBble TPAaH3UCTOPBI

[IT ¢ ynpasisronum p-n NEPEXOAOM.
VYerpoiictso IIT. [Ipunnun nqeincTeus.
SIBnenune orceuku kanana, UOTC.
[IpuunHbl, NIpUBOJALINE K OTCEUKE TOKA U
npupamenus Toka. [Iponeccer B IIT nmocne
OTCEYKH NpHpalleHus Toka. KauecTtBeHHbIN
BUJ BEIXOIHBIX BAX. PacueT BBIXOIHBIX
BAXIIT ¢ ynpaBisitolium nepexoiom.
[TepenaTounas xapakrepuctuka. OCHOBHbBIE
XapaKTEPUCTUKHU YCUIIUTEIBHOIO pexuma:
KpYTHU3HA, BHYTPEHHEE COIPOTUBIICHUE,
K02(pPHUIIMEHT yCUIICHHS IO HAIPSKESHHUIO.
OxsuBaneHtHas cxema [T ¢ ynpasisromum
nepexonom. ['pannyHas yacrora, KpUTepUn
rpaHuYHON 4acTOThl. CXeMbl 3aMeLICHUS
it HY m BY niist Tpex cxem BKIIFOUEHMS
IIT. IloneBsle TPAaH3UCTOPHI €
U30JIMPOBaHHBIM 3aTBOPOM U
MHAYLUPOBaHHBIM KaHasioM (M/I1-
TpaH3uctop). Ycrpoiicto. [Ipuniun
nevcrBud. Hanpsixenne Unop.
KauecTBeHHBII BUJT BXOJHBIX U BBIXOJHBIX
BAX M/II-tpan3uctopa. [lepenarounas
XapaKTepUCTHKA. PacueT BBIXOIHBIX
CTaTMYECKUX XapakTepucTuk. OCHOBHbIE
apaMeTpbl yCUIIUTENIBHOTO U KIIFOUEBOTO
pexxumMoB paboTel. [lepexoHbie MPoecCHl.
KommnemenrapHas napa. OKBUBaJIEHTHAs
cxema. Mogenu M/III-Tpan3ucropa:
JMHAMAYECKast MOJIEJIb MAJIOTO U OOJIBIIOTO
curHanoB. Cratuyeckas U JMHaMUYecKas
mozesb MouHbIX IIT. IToseBsie
TPaH3UCTOPBI C U30JIMPOBAHHBIM 3aTBOPOM
Y BCTPOCHHBIM KaHAJIOM. Y CTPOWCTBO,
IPUHLIMI AEHCTBUSI, SKBUBAJICHTHAS CXEMa.
CeMelCcTBO BBIXOJIHBIX CTATUYECKUX
xapaktepucTuk. [lepenarounsie
xapakTepucTuku. OTau4ue TpaH3uCTopa co
BCTPOCHHBIM KaHAJIOM OT Mprdopa ¢
WMHAYLUPOBAaHHBIM KaHaJIOM. TpaH3uCTOpHI
C N-KaHajJaMH U CaMOCOBMEILLIEHHBIMU
3arBopami. [lapameTpsl U XapaKTepUCTUKU
TPaH3UCTOPOB C KOPOTKUMHU KaHAJIaMHU.
Pa3HOBUIHOCTH MOJIEBBIX TPAH3UCTOPHBIX
ctpykryp CBUC. Oco6eHHOCTH TIOJEBBIX
TPaH3UCTOPOB C YNPABISAIOLUMU
Nepexo0/laMu B UHTETPaJIbHOM HCIIOIIHEHUH.
[Tapa3uTHas cBsI3b MEX/1y dJIEMEHTaMU
yepes3 MOIyU30JIUPYIOILYIO TOJIOKKY .
Nurerpansusie cxemsl Ha [ITI Ha ocHOBE
apceHu/a rauius.

10

OIIK-1, TTK-1,
TK-2

Hroro

10
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5 CeHCOpbl, TaTYUKH, JlaTunku TeMneparypsl, J1aBJICHUS, 4 OIIK-1, IIK-1,
npeoOpazoBarenu MAarHUTHBIX MOJIEH, JATYUKHU NapUUaJIbHbIX [IK-2
JaBieHui. [1oympoBoTHUKOBBIE
TEPMODJICKTPUUECKUE

npeoOpazoBarenu. [IpeodpazoBaTenbHbIC
ceHCOopbl. J[aTYMKK MarHUTHOTO TOJIS.

[Ipeo6paszoBaremnu.
Hroro 4
Hroro 3a cemectp 36
S cemecTp
6 Aganus Texauueckoro |BrInaua TeXHUYECKHUX 3aJaHUN Ha - OIIK-1, TIK-1,
3a1aHus KypCOBOM MpOEKT. M3nmoxenue nopsaka I1K-2

BBITIOJTHEHMsI. TpeboBaHus K 0()OPMIICHHIO
¥ 3aIUTe KYPCOBOTO MPOCKTA.

Hroro -
7 Jlutepatypusiit 0630p |CoriiacoBanue CrucKa JUTEPATyPHBIX - OIIK-1, ITK-1,
MCTOYHUKOB M IUIaHA 0030pHOM 4acTu [K-2
IIPOEKTA.
Hroro -
8 PacuerHas yacTh AHanu3 UCXOAHBIX JAHHBIX MO MPOEKTY. - OIIK-1, TIK-1,
KYpCOBOI'O IIPOEKTa AHaJIUTHUYECKNE PACUETHI. [1K-2
Hroro -
9 IlpoekTHas 4yacTh [TpoBepka rpaduueckux MaTepruagIoB - OIIK-1, TTK-1,
KYpCOBOT'O MIPOEKTa MpOEKTA. I1K-2
Hroro -
10 Hanmcanue otuera o |[IpoBepka oopmiieHus: IpoeKTa, - OIIK-1, ITK-1,
KypCOBOMY IIPOEKTY pea3allura. [K-2
Hroro -
11 3ammra KypcoBoro 3amuTa KypcoBOIro IIpOeKTa B BUJIE - OIIK-1, IIK-1,
IIPOEKTa IIPE3ECHTALINH. [1K-2
Hroro -

Hroro 3a cemectp -

Hroro 36

5.3. IlpakTH4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHue NMPaKTUYESCKUX 3aHATUN (CEMHHAPOB)

HasBanwus paznenos | HauMeHnoBaHue npakTudeckux 3aHsaThii | TpyaoeMKOCTb, dopmupyembie
(TeM) TUCIUTLTAHBI (cemHrHapoB) q KOMIETEHIINHN
4 cemecTp

CornacoBaHa Ha noptane N2 70935 8



2 bunonsipuble CxeMbl BKIIOUEHHSI OUTTOISPHBIX 2 OIIK-1, [IK-1, TIK-2
TPaH3UCTOPBI TpaH3uCTOpOB. Pexxumpl paboThI
PacdeT BHEIHMX U BHYTPEHHUX 2 OIIK-1, ITK-1, TTIK-2
rapaMeTpoB OUMOJIIPHOTO TPAH3UCTOPA.
Dddext Dpau B OUTIONISIPHBIX
TpaH3UuCTOpax
Cratudeckue XapakTepUCTUKU 2 OIIK-1, IIK-1, TIK-2
OUIIOJIIPHOTO TPAH3UCTOPA.
JluHaMU4ecKuil pexxuM pabOTHI.
YacToTHbIEe TapaMeTphl
PacueT napameTpoB 3KBUBaJIEHTHON 2 OIIK-1, ITK-1, T1K-2
CXEMBI OUTIOJIIPHOTO TPAH3UCTOPA
PacueT manocuraiabHbIX mapamMeTpoB 2 OIIK-1, ITK-1, TTIK-2
OUIOJIIPHOTO TPAH3UCTOPA
Hroro 10
3 Tupucropsl Pacuer 0CHOBHBIX TapamMeTpOB 2 OIIK-1, [IK-1, TIK-2
TUPUCTOPOB
Hroro 2
4 Ilonessle Pacuer napameTpoB TpaH3HUCTOpPA C 2 OIIK-1, IIK-1, TIK-2
TPaH3UCTOPBI YIPABISIOLUIUM [1EPEXOI0M
Pacuer napamerpos M/III-Tpan3ucropa 2 OIIK-1, [IK-1, TIK-2
Hroro 4
5 CeHcopsl, naTumky, |Pacuer napamerpos 2 OIIK-1, IIK-1, TIK-2
npeoOpa3oBarenu TEPMOIJIEKTPUUECKUX U
raJIbBAHOMarHUTHBIX TPHOOPOB
HUroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HanmenoBanue mabopaTopHbIX paboT npuBeeHo B Tadnue 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Ha3zBanus pazznenos (Tem) HaumenoBanue nabopartopueix | Tpynoemkocts, | Dopmupyembie
JUCITUTITAHBI pabot KOMIIETEHIINH
4 cemecTp
1 DneKTpOHHO-IBIPOYHbIN HccnenoBanue BOJbT-aMIIEPHOI OIIK-1, ITK-1,
Mepexol. XapaKkTepPUCTUKH p-n IEpexoia I1K-2
[1omynpoBOAHUKOBBIC THOABI | 3yueHue TIEPEX0IHBIX TIPOLIECCOB OIIK-1, IIK-1,
B MOJIYIIPOBOJHUKOBOM JHOJE I1K-2
Hroro
2 bunoJsisgpHble TpaH3ucTopsl |MccienoBanne CTaTUueCKux OIIK-1, ITK-1,
XapaKTEPUCTUK OUTIOJIIPHOTO I1K-2
Tpan3uctopa / OnpeneneHue
rapamMeTpoB OUITOISIPHOTO
TpaH3ucTOpa
Uroro
9
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OIIK-1, TTK-1,
TK-2

4 IloneBble TPAaH3UCTOPBI HccenenoBanue XapakTepUCTHK 4
IIOJIEBOT'O TPAH3UCTOPA C

YIPaBIISAIOLIUM P-N IEPEXOAOM

Htoro 4
16
16

Hroro 3a cemectp

HUroro

5.5. KypcoBoii npoexkT

ConepxaHue, TpyJAOEMKOCTh KOHTAKTHOW ayIUTOPHOU paboOThl U (popMUpyeMble KOMIETEHIIUHU B

paMKax BBIIOJIHEHHUSI KypCOBOTO MPOEKTa MpeJCTaBIeHbI B Tabnuie 5.5.
Tabmuma 5.5 — ConepkaHue KOHTAKTHON ayIMTOPHOU paboThI U €€ TPYJ0EMKOCTh

ConeprxaHre KOHTaKTHOM ayTMTOPHOIN paboThI TpyaoeMKocTs, 4 PopuupyemELe
KOMIIETEHIINH
5 cemecTp
Bblnaya TeXHUYECKUX 3alaHUM Ha KYpCOBOM IPOEKT. 2 OIIK-1, IIK-1, TIK-2
W3noxeHue nopsjika BelnoiHeHus. TpeboBaHus K
0(pOPMIICHHIO U 3aIIUTE KYPCOBOT'O ITPOEKTA.
CornacoBaHue CUCKa JUTEPATYPHBIX UCTOUHUKOB U 2 OIIK-1, ITK-1, TTIK-2
TUIaHa 0030PHOM YaCTH MPOEKTA.
AHanu3 UCXOTHBIX TAHHBIX 110 MPOEKTY. AHATUTUYECKUE 8 OIIK-1, IIK-1, TIK-2
pacueTsl.
[TpoexTrpoBaHue MOTYIPOBOJHUKOBOTO NMpHOOpa. 4 OIIK-1, IIK-1, TIK-2
[TpoBepka opopMIIeHUS TPOEKTA, TIPE3aIIUTA. 2 OIIK-1, ITK-1, TTIK-2
Hroro 3a cemectp 18
Hroro 18

[IpumepHas TemMaTHKa KypCOBBIX MPOEKTOB:

PacyeTt BBIIPSIMUTENBHOTO CIIJIABHOTO TUO/IA.

Pacuer nnddy3u0oHHOTO BBIIPSAMUTEIBLHOTO JHOIA.

Pacuer CBY nepexitouaTreabHOTO AUOIA C P-1-N CTPYKTYPOM.

Pacuer 6e3apeiioBOro OUMOIIPHOTO TPAH3UCTOPA.

Pacuer npeiipoBoro miaHapHO-3MUTAKCHATBLHOTO N-P-N TPAH3UCTOPA.
PacyeT 0CHOBHBIX MapamMeTpOB TUPUCTOPA.

Pacyer nmapameTpoB TpaH3UCTOpA C YIIPABJISIOMIUM MIEPEXOIOM.
Pacuet napamerpoB M/III-Tpan3uctopos.

Pacuer ¢oTopesucropa.

e e A e e

5.6. CamocTosiTesibHas padoTa

Bunbl camocTosTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tabnuie 5.6.
Ta6ymma 5.6. — Buabsl caMOCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMBIC KOMIIETECHITUN

Bunbr
HazBanus pasnesnoB (Tem) . | TpynoemkocTts, | @opMupyemsie
CaMOCTOATEJIbHOMN DOopMBbI KOHTPOJISI
JACIIUTITMHBI q KOMIIETEHIINHU
paboThI
4 cemecTp

1 DnexTpoHHO- IloaroroBka k 1 OIIK-1, ITK-1, TectupoBanue
JBIPOYHBIN MTEPEXOI. TECTUPOBAHUIO I1K-2
[omynpoBoaHHUKOBEIE IloaroroBka k 8 OIIK-1, ITK-1, JlaGopaTopHas
JAObI nabopaTopHO I1K-2 pabora

paboTe, HaIMCaHKE

oT4eTa

Hroro 9
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2 bunonsipabie Brmonaenue 6 OIIK-1, I1IK-1, | UaguBuayaibHOE
TPaH3UCTOPBI WHJHUBULYaJIBHOTO [1K-2 3a7aHue
3a/1aHus
IloaroroBka k 3 OIIK-1, TIK-1, KonTposbnas
KOHTPOJIbHOW paboTe ITK-2 pabora
IloaroToBka k 1 OIIK-1, I1K-1, TectupoBanue
TECTUPOBAHUIO [1K-2
[ToaroroBka k 4 OIIK-1, [IK-1, JlaGopaTopHnas
nabopaTtopHoOit [TK-2 pabora
paboTte, HarMcaHue
oTuera
Hroro 14
3 Tupucropst IToaroroska k 1 OIIK-1, IIK-1, TectupoBanue
TECTUPOBAHUIO ITK-2
Hroro 1
4 TloneBble TpaH3UCTOPHI | BrinmonHeHue 6 OIIK-1, ITIK-1, | UaguBuayanbHOE
WHIUBUYaJIbHOTO [IK-2 3aJaHue
3a/TaHus
IloaroToBka k 2 OIIK-1, IIK-1, Kontponbnas
KOHTPOJIbHOH paboTe ITK-2 pabota
ITonroroBka K 1 OIIK-1, TIK-1, TectupoBanue
TECTUPOBAHUIO [K-2
[ToaroroBka k 4 OIIK-1, ITK-1, JlaGopaTopHas
nabopaTopHOH ITK-2 pabora
paboTe, HalMCaHKUE
oTyera
Hroro 13
5 CeHcCOpbl, TaTYUKH, IToaroroeka k 1 OIIK-1, TTK-1, TectupoBanue
npeoOpazoBarenu TECTUPOBAHUIO [K-2
Hroro 1
Hroro 3a cemectp 38
[ToaroroBka u cnaya 36 DK3amMeH
JK3aMeHa
5 cemecTp
6 Ananu3 texuudeckoro |Hammcanue otyera 6 OIIK-1, IIK-1, | KypcoBoii npoekr,
3a7aHusA 10 KypCOBOMY I1K-2 Otuer no
MIPOCKTY KYpCOBOMY
MIPOCKTY
Hroro 6
7 Jlutepatypusiii 0630p |Hammcanue otyera 10 OIIK-1, ITIK-1, | KypcoBoii mpoexT,
0 KYpCOBOMY I1K-2 Otuer o
MIPOEKTY KypCOBOMY
MIPOCKTY
Hroro 10
8 PacueTHas gacth Hanucanue otuera 15 OIIK-1, I1IK-1, | KypcoBoii mpoekT,
KypCOBOI'O IIPOEKTa 10 KYpCOBOMY ITK-2 Ortuer o
MIPOCKTY KYpPCOBOMY
MIPOCKTY
Hroro 15
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9 [IpoekTHas yacThb Hamnmcanue oryera 8 OIIK-1, [IK-1, | KypcoBoii mpoekr,
KypCOBOT'O IIPOEKTa 10 KypCOBOMY [1K-2 Otuer no
IIPOEKTY KypCOBOMY
IIPOEKTY
Hroro 8
10 Hanucanue otuera no |Hanucanue otuera 12 OIIK-1, [IK-1, | KypcoBoii mpoekr,
KYpCOBOMY IIPOEKTY 10 KypCOBOMY I1K-2 Otuer no
IIPOEKTY KypCOBOMY
IIPOEKTY
Hroro 12
11 3amura KypcoBoro Hanucanue otuera 3 OIIK-1, ITIK-1, | KypcoBoii poexT,
MPOEKTA 0 KYpCOBOMY I1K-2 Ortuer o
IIPOEKTY KypCOBOMY
IPOEKTY
HUtoro 3
Uroro 3a cemectp 54
Hroro 128

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BUH/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLIUILINHBI, U BUOB
3aHSATHN

Buapl yaeOHOM AesTEIHHOCTH

Jlek. | IIpak. | JIa0. | Kypc. | Cam.
3aH. | 3aH. | pal. | mp. | pad.
OIIK-1 + + + + +

dopmupyembie

DopMBbI KOHTPOJIS
KOMIIETEHIINH

WNunuBunyansHoOe 3ananue, KontpoiabHas
pabora, Kypcosoii npoekr, JlabopaTopHas
pabota, OTueT o KypcoBoMy npoekty, OTueT
10 IPAaKTUYECKOMY 3aHATHUIO (CEMHUHApY ),
TectupoBanue, Jx3aMeH

[1K-1 + + + + + |WMuauBuayanbHOe 3a1anue, KonTposibHas
pabora, Kypcosoii npoekr, JlabopaTopHas
pabota, OT4yeT o KypCcoBOMY MpoekTy, OTuer
10 IPAKTUYECKOMY 3aHATHIO (CEMHUHApY),

TectupoBanue, JK3aMeH

[1K-2 + + + + + |WHnuBuayansHOe 3aganue, KoHTpoiabHas
paborta, KypcoBoii mpoexr, JlabopatopHas
pabota, OTYeT 1Mo KypCcOBOMY MPOEKTy, OTUeT
M0 MPAKTUIECKOMY 3aHATHUIO (CEMHHAPY ),

TectupoBanue, Jk3aMeH

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basubHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BameHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayibHbIe OLIEHKH
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N . MaxkcuMabHbIN
MaxkcumManbHbIN MakcumManbHbIN
0aJu1 3a mepuoI Bcero 3a
@DopMbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 0amn 3a mepuog
mexay 2KT u Ha ceMecTp
Hauana cemectpa | mMexay 1KT u 2KT
KOHEII ceMecTpa
4 cemecTp
NunuBuayansHoOE 3a1aHue 0 10 10 20
Konrponsnas padora 10 0 10 20
Jlaboparopnas pabota 0 10 10 20
TectupoBanue 4 4 2 10
DK3aMeH 30
Nrtoro makcumym 3a 14 24 32 100
nepuos
Hapacratomum urorom 14 38 70 100

baynbHbIE OLIGHKH JJI1 KypCOBOTO ITPOEKTA MpeICTaBlIeHbI B Tabnuie 6.1.1.

Tabmmma 6.1.1 — bayuibHBIE OLIEHKHU )11 KypPCOBOTO ITPOCKTA
. . |MakcumanbHBbIi Oast
MaxkcuManbHbBIN MakcumManbHbIN
3a nmepuoa mexnay | Bceero 3a
DopMBI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0aJut 3a mepuoI
2KT u Ha xoHeI CEMECTp
Hauana cemectpa | mexay 1KT u 2KT
cemecTpa
5 cemecTp
Otuer o KypcoBoMy 15 15 30 60
MIPOCKTY
Ortuer o 10 20 10 40
MPaKTUYECKOMY 3aHSITHIO
(cemuHapy)
Hrtoro makcumym 3a 25 35 40 100
nepuo
Hapacraromum ntorom 25 60 100 100

6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/IOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPECTABICH B TabmuUIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannel Ha ATy TEKyIIero KOHTPOIS Ornenka

>90% ot MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOM cyMMBI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecuer cymMMBI 0a/UIOB B TPAIUIIMOHHYIO M MEXIYHAPOJIHYIO OLIEHKY MPEACTABIICH B TAOIUIIE
6.3.
Tabmmia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YYMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. CmupsoB, FO. A. ®usndeckue OCHOBBI JIEKTPOHHUKH : yueOHoe mocodue / FO. A. Cmupnos, C.
B. Coxkomnos, E. B. TutoB. — 2-e usn., ucnp. — Cankr-IlerepOypr : Jlanp, 2013. — 560 c. — ISBN
978-5-8114-1369-0. — Tekct : snexTpoHHBIN // JlaHb : 31€KTpOHHO-OMOIMOTEUHAs] CUCTEMA.
[DnexTponnbIit pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/5856 .

7.2. lonoJTHUTEIbHAS JIUTEPpaTypa

1. IMTacweinkoB, B. B. ITonynpoBoaHukoBbie mpubopsl : yuedHoe nocobue / B. B. ITackinkos, JI. K.
YupkuH. — 9-e uza. — Cankr-IletepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0368-4. —
Texct : anekTpoHHsIii // JlaHb : 31eKTPOHHO-OMOIMOTEYHas cucTeMa. [DIeKTpoHHBIN pecypc]: — Pexxum
noctyna: https://e.lanbook.com/book/210338.

2. TepaorensHasa snexkTponuka [Tekct] : yue6Hoe mocobue / II. E. Tposu ; pem.: A. IL.
Koxanenko, A. 0. FOmenko ; MuHMCTEpCTBO HAyKU U BhIcIIero oopazoBanus Poccuiickoii @enepanuu,
Tomckuii rocyjapCcTBEHHBIN YHUBEPCUTET CUCTEM yIpaBiieHUs U paano3aekTpoHuku (TYCVYP) (Tomck).
- Tomck : U3narensctBo TYCVYPa, 2021. - 350 c. : puc. - ISBN 978-5-86889-888-4 (nanuuue B
oubmuorexke TYCVYP - 48 3k3.).

3. ®u3uKa noixynpoBOAHUKOBBIX MpUOOPOB : YueOHoe nmocobue /g By30B / Bacunuit IBaHOBHY
I'aman ; denepanpHas nenesas nporpamma "['ocygapcTBeHHas NOAAEPkKKA MHTErpallMd BBICHIETO
oOpa3oBanus U ¢pyHAaMeHTalIbHON Hayku Ha 1997-2000 rogsr". - 2-e usn., nom. u nepepad. - Tomck :
W3natenbcTBO HayyHO-TeXHUYecKoi nuteparypsl, 2000. - 426 c. (Hanuuue B 6ubnuoreke TYCVYP - 45
9K3.).

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUSI

1. TBepaoTenbHast 3IEKTPOHUKA | Y4€OHO-METOANYECKOE TOCOOHE 10 ay IMTOPHBIM MPAKTUYECKUM
3aHATHSAM U camocTtosiTenbHol padote / II. E. Tposn ; @deaepanbHOe areHTCTBO MO 00pa30BaHUIO
(Tomck), ToMckuii TOCyIapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABJICHHUS U PATUOIICKTPOHUKHU. - TOMCK :
TYCVYP, 2007. - 75 c. (nanuuue B 6udnmoreke TYCYP - 47 7k3.).

2. MukpoaaeKTpoHHKa : MeToauyecKne yKa3aHus Mo KypcoBOMY mpoekTupoBanuto / [lasen
Edumoruy TposiH ; MunuctepcTBo oopazoBanus Poccuiickoit deneparuu, ToMcKuil Tocy1apCTBEHHBIN
YHUBEPCHUTET CUCTEM YIIPaBJICHUS U paauodeKTpoHnku, Kadenpa dbusznueckoii 31eKTpoHUKH. - TOMCK :
TYCVYP, 2003. - 36 c. (manuuue B 6udnmoreke TYCVYP - 41 3k3.).

3. TBepaorenbHas JIEKTPOHUKA : METOJMYECKHE YKa3aHUs 0 BBIIIOJHEHUIO Ja00paToOpHbIX padboT
110 KypCy TBepAOoTelIbHAs AneKTpoHuKa / A A. JKuransckuii ; denepaibHOE areHTCTBO 10 00pa30BaHUIO,
ToMckuil rocynapcTBEHHbI YHUBEPCHUTET CHUCTEM YIpaBlieHUs U paauodnekTpoHuku, Kadenpa
dbuszmaeckoit rnmekTponuk. - Tomck : TYCVYP, 2007. - 59 c. (nanuune B 6ubnumoreke TYCVYP - 29 3k3.).

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOM PadOThl 00YYarOLIHXCS
U3 YHCiIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM X 3[J0POBbS U BOCHPUATHS HH)OPMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3y4yeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYIbTAIIHA,
TEKYLIETo KOHTPOJIS U MPOMEKYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMenitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

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

Jlaboparopust (pU3UKU KOHACHCHPOBAHHOTO COCTOSIHUS M MaTEpUAJIOB AJIEKTPOHHONW TEXHUKH:
ydyeOHasi ayAuToOpus AJs NPOBEAECHUS 3aHATUM NPAKTUUECKOro THUIA, yuyeOHas ayquTopus Iid
MIPOBEICHUS 3aHATHIA Ta0OPATOPHOTO TUTIA, YUeOHAS Ay TUTOPHS I IPOBEICHUS 3aHITHI CEMHHAPCKOTO
TUTA, IOMEIICHUE I KypCOBOTO MPOSKTUPOBAHUS (BBIIIOJHEHUSI KypPCOBBIX padoT), TOMEIEHUE IS
MIPOBEJICHUS TPYNIOBBIX U MHIAUBUYATbHBIX KOHCYJbTALMM, TOMEIIEHHUE JIJIl IPOBEACHUS TEKYIETO
KOHTPOJI U IpoMeKyTouHOoM aTTectanuu; 634034, Tomckas obnactse, r. Tomck, Bepimnnuna ynuna, A.
74, 119 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- JlabopatopHbie MakeThl: «TemmeparypHble CBOWHCTBAa (EpPpPOMArHUTHBIX MaTEpUATIOBY,
«TemnepaTypHble CBONCTBA MPOBOASIINX MAaTepUuanoBy, «O0bEMHOE U OBEPXHOCTHOE CONPOTHUBIICHUE
M3O0JISIIIMOHHBIX MaTepuaynoBy, «IIpo6oit TonkomieHounsix koHaeHcatopoB (TIIK)», «TemneparypHas
3aBUCUMOCTb MPOBOAUMOCTH JUAJIEKTPUKOBY, «DOTOIIEKTPUYECKHE CBOMCTBA MOJYIPOBOJAHUKOBBIX
MartepuanoBy, «OnpeneneHue MUPUHBI 3aIIPEIIEHHON 30HbI TOJIYIPOBOAHUKOBY, «ONpeneaeHue TepMo-
3J1C nomynpoBogHUKOBY, « I dexT Xomtay, «dpdekr [lenpThey.

- JJaboparopHoe o0opynoBanue u npudopsl: u3meputens E7-8 (2 wr.), Bonst™erp B7-22A (5 mir.),
amnepmetp P-195, M-253 (2 mT.), UICTOYHUK MOCTOSHHOrO Toka b5-47, sanextpomerp B73-42,
mynbTUMETp B7-22A (2 mrt.), u3ameputens ummutanca E7-20, tepaommerp E6-13, neus naboparopnas (2
mt.), mpudop s uccnenosanus npodos TIIK, naboparopusiit creny COII-5 (2 wT.), BomsT™MeTp B7-26,
BosibT™MeETp mupoBoit P4214, Bonermerp D238,

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

- KomnstotepHsbie 1abopatopHbie padoThl (4 mIT.);

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

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

Jlaboparopust (pU3UKU KOHACHCHPOBAHHOTO COCTOSIHUS M MaTEpUAJIOB AJIEKTPOHHONW TEXHUKH:
ydeOHasi ayAuTOpus AJs NPOBEACHUS 3aHATUM NPAKTUUECKOro THUIA, yuyeOHas ayquTopus Iid
MIPOBEICHUS 3aHATHIA Ta0OPATOPHOTO TUTIA, YUeOHAS Ay TUTOPHS I IPOBEICHUS 3aHITHH CEMHHAPCKOTO
TUTA, IOMEIICHUE I KypPCOBOTO MPOSKTUPOBAHUS (BBIIIOJHEHHUSI KypPCOBBIX padoT), TOMEIIEHUE IS
MIPOBEJICHUS TPYNIOBBIX U MHIAUBUYATbHBIX KOHCYJbTALMM, OMEIIEHHUE JIJI IPOBEACHUS TEKYILETO
KOHTPOJI U IpoMeKyTouHOM aTTectanuu; 634034, Tomckas obnactse, r. Tomck, Bepunnuna ynuna, A.
74, 119 ayn.

Onucanue nMeronerocss 000pya0BaHus:

- JlabopatopHbie MakeThl: «TemmeparypHble CBOWCTBAa (EPPOMArHUTHBIX MaTEpUATIOBY,
«TemnepaTrypHble CBONHCTBA MPOBOASIINX MAaTepuanoBy, «O0bEMHOE U OBEPXHOCTHOE CONPOTHUBIICHHE
M30JIILIMOHHBIX MaTepuanoBy, «IIpo6oil TonkomneHouHblx KoHAeHcaTOpoB (TIIK)», «TemnepaTtypHas
3aBUCUMOCTb MPOBOAUMOCTH JUAJIEKTPUKOBY, «DOTOIIEKTPUUECKHE CBOMCTBA MOJYIPOBOJAHUKOBBIX
MarepuaioBy, «OnpeneneHue MUPUHBI 3aIPEIIEHHON 30HbI TOJIYIPOBOAHUKOBY, «ONpeneaecHue TepMo-
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OJ1C nmonynpoBogHuKOBY, «IddexT Xomnay, «dddekT [lenbrhey.

- JJaboparopHoe ob6opynoBanue u npudopel: uamepurens E7-8 (2 mt.), BonbT™MeTp B7-22A (5 mt.),
ammepmetp ®-195, M-253 (2 mT.), ICTOYHUK TOCTOSHHOTO TOKa b5-47, sanexrpomerp B73-42,
mynbTUMETp B7-22A (2 mT.), m3meputens ummutanca E7-20, tepaommerp E6-13, neus naGoparopHas (2
mT.), mpubop st uccnenoBanus npoodos TIIK, naboparopusiii crenn COII-5 (2 mT.), BomeT™MeTp B7-26,
BoJbTMETD 1 poBoit P4214, BonbTmeTp D238,

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

- KomnsrotepHsbie mabopatopHbie padoThl (4 mIT.);

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

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

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

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- JJabopatopnsie crensl: «MccnenoBanune BAX p-n nepexonay, «McciaenoBanue BOJIbTEMKOCTHOM
XapaKTEPUCTUKHU p-h ne-pexoaa» - (2 wr.), «MccienoBanne cTaTUCTUUECKUX XapaKTEPUCTUK T0JIEBOTO
TPaH3UCTOpA CO BCTPOSHHBIM p-h mepexogom» (2 mrT.), «MccaenoBanue CTaTUCTUYECKUX XapaKTEPUCTHK
ounossipHoro Tpansucropay (2 mr.), «MccnegoBanre nepexoaHbIX MPOLECCOB B MOTYIPOBOJIHUKOBOM
noney, «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 cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepHaJIbHO-TeXHI/I'IECKOC H MporpamMmMHoOe o0ecneyeHue I KYPCOBOI'O ITPOEKTA

Jlabopatopus (HpU3UKU KOHACHCUPOBAHHOTO COCTOSIHUS M MaTEpHUAJIOB AJIEKTPOHHONW TEXHUKH:
ydyeOHasi ayAuTOpHs AJs NPOBEACHUS 3aHATUN MPAKTUUECKOro THUIA, yueOHas ayauTopus Iid
MIPOBEJICHUS 3aHATUHN J1a0OPaTOPHOTO TUIIA, yueOHAast Ay AUTOPHS ISl MPOBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIa, TOMEIIEHUE AJii KypCOBOTO MPOEKTUPOBaHUS (BBIIOJHEHUS KYpPCOBBIX paboT), MOMEUIEHUE AJIs
MIPOBEJICHUS TPYNIOBBIX U MHAUBUYATbHBIX KOHCYJbTALIMM, OMEIIEHHE JIJIsi TPOBEACHUS TEKYIETOo
KOHTPOJISI M TpoMexXyTouHor atTectanun; 634034, Tomckas ob6macte, r. ToMck, BepmmHuHna ynuna, 1.
74, 119 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- JlaGopatopubie MakeThl: «TemmepaTypHbie cBoiicTBa (DEPpOMATrHUTHBIX MaTEPHUATOBY,
«TemnepaTypHble CBOHCTBA MPOBOASIINX MAaTepuaioBy, «O0beMHOE U MOBEPXHOCTHOE CONPOTHUBIICHHE
M30JISIITMOHHBIX MaTepuayoBy, «IIpo6oit TonkomieHounsix koHaeHcaTopoB (TIIK)», «TemneparypHas
3aBUCUMOCTb MPOBOJAUMOCTH JUIIEKTPUKOBY, «DOTOINEKTPUUECKHE CBOMCTBA MOJYNPOBOJIHUKOBBIX
MaTtepuanoBy, «OnpeneneHue MUPUHBI 3aMPEIIEHHOM 30HbI MOIYIPOBOIHUKOBY, «OmpeneacHue TepMo-
OJ1C nonynpoBogHuKOBY, «IddexT Xomnay, «dddekt [lenprhey.

- JJaGoparopHoe o6opynoBanue u npudopel: uamepurens E7-8 (2 mt.), BonbT™MeTp B7-22A (5 mt.),
ammepmetp ®-195, M-253 (2 mT.), HICTOYHUK TMOCTOSHHOTO TOkKa b5-47, sanexrpomerp B73-42,
myabTUMETp B7-22A (2 mT.), m3meputens ummutanca E7-20, tepaommerp E6-13, neus naboparopHas (2
mrT.), mpudop st uccnenoBanus npoodos TIIK, naboparopusiii crenn COII-5 (2 mT.), BomsT™MeTp B7-26,
BoJbTMETp 1 poBoit P4214, BonbTmeTp D238,

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

- KomnisrotepHeie mabopatopHbie padoThl (4 mIT.);

- Komnrerorep Intel(R) Core (TM)2 CPU (4 mir.);
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

8.5. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6macth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIMHBI 1JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/repenadn yuyeOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) NpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U Apyrue TEXHUYECKUE CpeacTBa
npuema/rnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUS IS
JIIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yYeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
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1 DeKTpOHHO-ABIPOYHBIN OIIK-1, ITK-1, JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
nepexos. [lonynposoguukossie |I1K-2 pabota
JAObI TectupoBanue [IpumepHbIii IepedeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
2 bunonsipHble TPAH3UCTOPHI OIIK-1, [IK-1,  |MuaauBunyanbHoe |[IpumepHslil nepedeHpb
[K-2 3a7laHue BAPUAHTOB UHUBUAYAIbHBIX
3aJaHuN
KoHntponbHas [IpumepHbIii nepedeHb
pabota BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
3 Tupucropsl OIIK-1, TTK-1, TectupoBanue [IpumepHsIil nEpeUYEHb
[1K-2 TECTOBBIX 3aJJaHUN
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
4 IToneBble TPaH3UCTOPHI OIIK-1, IIK-1, NunuBunyansHoe |IIpuMepHslii nepeueHb
[IK-2 3a71aHNe BApUAHTOB MHIUBUIyaIbHBIX
3aJaHuN
KoHntpoinbHas [IpuMepHBIil nepeyeHb
pabota BapHAHTOB (3aIaHMIA)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHbIX paboT
pabora
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
5 CeHcCOpbI, TaTYUKH, OIIK-1, TTK-1, TectupoBanue [IpuMepHBIii TIEpedeHb
npeoOpazoBarenu [1K-2 TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
6 AHaau3 TEXHUYECKOTO OIIK-1, TTK-1, Ortuer o [IpumepHBIil nEpeyYeHb
3aJIaHUS [1K-2 KypCOBOMY TEMATUK KyPCOBBIX MPOEKTOB
MIPOCKTY
7 JlutepaTypHblii 0030p OIIK-1, IIK-1, Ortyer no [IpumepHbIil nepeyeHb
[IK-2 KypCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOEKTY
8 Pacuernas yacts kypcoBoro |OIIK-1, ITK-1, Ortuer o [IpumepHsIil nEpeYEHb
MPOEKTa [1K-2 KypCOBOMY TEMATUK KyPCOBBIX IPOEKTOB
MIPOCKTY
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9 IIpoektHas yactb kKypcooro |OIIK-1, IIK-1,  |Otuer no [IpumepHBIil nepeyeHb
IIPOCKTa [K-2 KypCOBOMY TEMAaTUK KyPCOBBIX [IPOEKTOB
IIPOEKTY
10 Hanucanwue otuera no OIIK-1, TTK-1, Ortuer no [IpuMepHbIii TEpeUeHb
KypCOBOMY IIPOEKTY I1K-2 KypCOBOMY TEMAaTHK KyPCOBBIX IIPOEKTOB
IIPOEKTY
11 3ammra kypcosoro npoekra |OIIK-1, I[IK-1,  |Otuer no [IpuMepHBIil IepeyeHb
[K-2 KypCOBOMY TEMAaTHUK KyPCOBBIX IIPOEKTOB
IIPOEKTY

[lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

AUCUUILIMHE
®dopmynupoBKa TpeOOBaHUM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIAJIETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HeyIOBIIETBOPHUTEIHHO) | MAKCUMAJIBHOH | TN ()parMeHTapHbIC YMEHUHN WU HaBBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (dbparmeHTapHbIe
OCBOEHHOE pUMEHEHUE
yMEHHUE HaBBIKOB
3 ot 60% 1o o0mye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCHUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHYECKOe
CYMMBbI 0aJI0B OCYIIECTBIISIEMOE PUMEHEHHE
yMEHHE HaBbIKOB
4 (xopo11o) ot 70% 1o c(OpMHPOBAHHBIE, B LIEJIOM B LIEJIOM
89% or HO COoZepXKallne YCIIELIHOE, HO YCHEWHOE, HO
MaKCUMaJIbHOU OT/eNIbHbIE cojJiepxKarue coJiepKalue
CYMMBI 0aJUIOB | TIpOOJIeMbI 3HAHUS OTJIeNIbHBIE OTJEJIbHBIE
poOebl yMeHue POOEIBI
pUMEHEHNe
HaBBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCIELIHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUE yMEHHE CHUCTEMaTHYECKOE
CYMMBI 0aJIIOB 3HAHUS NpUMEHEHNE
HaBBIKOB

[Ikana KOMIUIEKCHOHM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETCHIIMI TIpuBeieHa B Tabmuie 9.3.
Tabauma 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(hOPMUPOBAHHOCTH KOMITETEHITUI

Ouenka dopMynrpoBKa TpeOOBaHUM K CTETICHN KOMIIETEHITUN

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepuae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypOBHE OPMEHTHPOBAHMS, ITpeicTaBieHN. OOyyaronuiics 3HaeT
OCHOBHBIE IPU3HAKU UJIM TEPMHUHBI U3y4aEMOTI'0 3JIEMEHTA COACPKAHMS, X
OTHECEHHOCTb K OIPE/IETICHHON HayKe, OTPacIH WiIK 00BbEKTaM, y3HAeT B
TEKCTaX, U300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM MCTOYHUKAM HY>KHO
oOpamiarbes A 0oJiee IeTaabHOr0 €ro YCBOSHHUS.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. [lonynpoBoAHUKOBBIA TpUOOp, COAEpXKamUil JBa B3aUMOJACHCTBYIOIIUX 3JIEKTPOHHO-
JBIPOUYHBIX IIEPEX0/1a, TPU WK O0JIee BHIBO/IOB, HA3BIBAETCH. . .
1. nmoneBoil TpaH3UCTOP;
2.0MMONAPHBIN TPAH3UCTOP;
3. cTaOUIUTPOH;
4. Tupucrop.
2. YcunutenbHbIE, TEHEPATOPHBIE U MEPEKIIoUaTeIbHbIe CBOMCTBA OUIOISPHOTO TPAH3UCTOpA
00yCIIOBJIEHBI SIBJICHUSMM. ..
1. MHXXEKIMU HEOCHOBHBIX U SKCTPAKLIMU OCHOBHBIX HOCUTEJIEH 3aps0B;
2. MHXEKIUU OCHOBHBIX U SKCTPAKLIUH HEOCHOBHBIX HOCUTEJIEH 3aps0B;
3. MHXKEKIUH U SKCTPAKLIMU OCHOBHBIX HOCUTEJIEH 3apsii0B;
4. UHXEKLNHU U 3KCTPAKIIMY HEOCHOBHBIX HOCUTEJIEH 3aps10B.
3. bunonspHbIi TPAaH3UCTOP UMEET BHIBOJBI. . .
1.amutTep, 6a3y U KOJIIEKTOD;
2. smutTep, 6a3y H CTOK;
3. 6a3a, KOJUIEKTOP U UCTOK;
4. UCTOK, 3aTBOP U CTOK.
4. OcHOBHOE 3HaY€HUE HYMUTTEPHOTO MEPEX0aa - ...
1. MHOKEKIMST OCHOBHBIX HOCHUTENEH B 0asy;
2. BKCTpaAKIIMN OCHOBHBIX HOCHUTENEH B 0asy;
3. MHXKEKIUS HEOCHOBHBIX HOCHUTENEH B 0asy;
4. KCTpaKLKs HEOCHOBHBIX HOCUTENIEH B Oa3y.
5. OcHOBHOE Ha3HAaYE€HHE KOJUIEKTOPHOIO IEPEX0/A - ...
1. MHKEKIMST OCHOBHBIX HOCUTENEH 13 0asbl;
2. BKCTpPAKIIUN OCHOBHBIX HOCHUTENEH U3 0a3bl;
3. MHXKEKIUsI HEOCHOBHBIX HOCUTEIIEH U3 0a3bl;
4. KCTpaKLKs HEOCHOBHBIX HOCUTENEH U3 Oa3bl.
6. bunonspHbIi TpaH3UCTOP — 3TO. ..
1. ynpaBisieMblil TOKOM [MaCCUBHBIN 3JIEMEHT 3JIEKTPOHUKH;
2. ynpaBisieMbIil TOKOM aKTUBHBIN JIEMEHT 3JIEKTPOHUKH,
3. ynpaBisieMblii HAaIPSPKEHUEM ITACCUBHBIN 3JIEMEHT 3JIEKTPOHUKH;
4. ynpaBiisieMblil HalIpsKEHUEM aKTUBHBIN 3JIEMEHT 3JIEKTPOHUKH.
7. OtnuuuTenbHO ocoOeHHOCThIO cxeM ¢ OD (obmum smutrepom) u Ob (o6mielr 6a30ii)
ABJIAETCH. . .
1. Manoe BBIXOJHOE COMPOTHUBIICHHE, TOTNa KaK B cxeMe ¢ OK (00mmM KOJIIIEKTOPOM) UMEET
BBICOKOE BBIXO/IHOE COIIPOTUBIICHHUE;
2. GOJIBIIIOE BBIXOIHOE COMPOTHBIICHHE, TOTa Kak B cxeme ¢ OK (00mmm KOJIEeKTOpOM) UMEET
MaJjioe BBIXO/IHOE COIIPOTUBIICHHUE;
3. 6obIIOe BXOJHOE COMPOTUBIIEHUE, TOrna Kak B cxeMe ¢ OK (00mmM KOJUIEKTOpOM) UMEET
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10.

1.

12.

13.

14.

15.

16.

17.

MaJIoe BXOJTHOE CONPOTHBIICHHE;
4. Masioe BXO/JHOE COMPOTHUBJIEHHE, TorAa Kak B cxeme ¢ OK (00muM KOJIIEKTOPOM) UMEET
BBICOKOE BXOJITHOE COIPOTHUBIICHHE.

. AKTHBHBIH PeXUM pabOTHI OUIIONISIPHOTO TPAH3UCTOPA OCYILECTBISETCS TOT1a, KOTa. ..

1. SMUTTEpHBIN U KOJJIEKTOPHBIN MepeX0abl CMEIIEHBI B IPSMOM HaIlpaBJICHUU;

2. SOMUTTEPHBIN ¥ KOJJIEKTOPHBINA IMEPEX0/Ibl CMEIICHBI B 00pPaTHOM HaIlpaBJICHUU;

3. SMUTTEPHBIN MEPEX0]T CMEIEH B 00paTHOM HaIpaBJICHUH, KOJJIEKTOPHBIA B IIPSIMOM.
4. DOMUTTEPHBIN TIEPEXO] CMEIIICH B MPSMOM HaIpaBJIEHNUHU, KOJUIEKTOPHBIN B 00paTHOM.

. B 3aKkppITOM COCTOSIHMM COMPOTHUBIIEHNE TUPUCTOPA. . .

1. BBICOKO, ¥ OH MPOIMYCKAET OOJIBIION TOK;

2. BBICOKO, U OH IIPOIYCKAeT MaJIblid TOK;

3. MaJio, ¥ OH MPOMYCKAET MaJIbIi TOK;

4. MaJio, ¥ OH MPOITYCKaeT OONBIION TOK.

B OTKpBITOM COCTOSIHUM CONIPOTHUBIIEHUE TUPUCTOPA. ..

1. BBICOKO, ¥ U€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.

Tunuuxas CTpyKTypa TUPUCTOPA. ..

1. nBycnoiiHas;

2. TpexciionHas;

3. 4yeThIpeXxcioiHas;

4. naTUCIONHAS.

B TpaH3ucTopax ¢ ynmpasisIIOUIMM p-n MEPEX0JI0M B Ka4eCTBE 3aTBOPA UCIOJIb3yeTcsl 00IacTh,
THUII 3JIEKTPONIPOBOTHOCTH KOTOPOH. . .

1. IPOTUBOMOJIOXKEH THUITY 3JIEKTIIPOBOJHOCTH UCTOKA;

2. MPOTUBOMOJIOKEH THUITY 3JIEKTPOIIPOBOJHOCTH CTOKA;

3. coBmazaeT ¢ TUIIOM 3JIEKTIPOBOJAHOCTH B KaHAJIE;

4. IPOTHUBOIOJIOKEH TUILY JIEKTPOMPOBOIHOCTH KaHaa.

B TpaH3ucTOopax ¢ HM30JMUPOBAHHBIM 3aTBOPOM MEXAY METAIIUYECKUM 3aTBOPOM U
MPOBOSIIIMM KaHAJIOM PACIIOI0KEH TOHKHM CJIOH. ..

1. 1nseKTpuKa;

2. MeTanna;

3. HOMYyNPOBOJHUKA C TIPOTUBOIOIOKEHHBIM TUIIOM TPOBOJAMMOCTH, YEM B KaHAJIE;

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

Pexum paboThl MOJEBOr0 TPAH3UCTOpPA C YHPABISIOUIUM pP-N MEPEXOJOM C HaCTHUYHBIM
MEPEKPHITHEM KaHalla Ha3bIBAeTCH. ..

1. pe)XxuMOM OTCEYKH;

2. IMHEHHBIM PEXKUMOM;

3. peKUMOM HaCBIIIEHUS;

4. aKTUBHBIM PEKUMOM.

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

1. pe)xuMOM OTCEYKH;

2. IMHEHHBIM PEXKUMOM;

3. peKUMOM HaCBIIIEHUS;

4. aKTUBHBIM PEKHUMOM.

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

1.xpyTHU3HOI;

2. BBIXOJIHOW MPOBOJUMOCTHIO;

3. kod(hpuIMEeHTOM YCUIICHNS;

4. BHyTpEHHEE CONPOTUBIIEHUE TPAH3UCTOPA.

HuddepernumanbHpIii mapameTp, XapaKTepU3YIOIMIHK CPaBHUTEILHOE BO3/ICHCTBUE HATIPSIKECHUN
CTOKa U 3aTBOpa HAa TOK CTOKA Ha3bIBAETCH. . .

1. KpyTU3HOI;

2. BBIXOJIHOW MPOBOJUMOCTHIO;
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3. ko3(hPUIMEHTOM YCUIICHNS;
4. BHyTpEHHEE CONPOTUBIIEHUE TPAH3UCTOPA.
18. KakuMm U3 HUKENEPEUHUCICHHBIX MTAPAMETPOB TEPMOPEZUCTOP HE XAPAKTEPUIYETCH. ..
1. noctosiHHAsA BpeMEHU;
2. MaKCUMaJIbHO JIOIyCTHMas TeMIIepaTypa;
3. MakcUMaJsbHasl 1OMyCTUMAasi MOLTHOCTh PACCESHUS;
4. TeMnepatypHbIid KO3(PPHUIIUEHT COMPOTUBIICHNUS;
5. TeMriepaTypHbIi KO3 PUITMEHT HAPSHKCHMS.
19. CompoTtuBieHue Harpy3Kyd U HanmpspKEHUE UCTOYHHMKA MUTAaHUS BhIOMpaeTcs TakuM o0pas3om,
yToOBI HArpy304Has JIMHHS nepecekana BAX tepmopesucropa B...
1. ogHOM TOYKE;
2. IByX TOYKax;
3. Tpex TOUKax;
4. 4eThIpex TOYKA.
20. ITpeumymiecTBaMu TUOJHBIX TATYUKOB SBJISIETCS. . .
1. BBICOKAsI YyBCTBUTEILHOCTh U OOJIBIIION MOTPEOIAEMBIN TOK;
2. BBICOKAsl YyBCTBUTEIILHOCTh W MaJIbI MOTPEOIIIEMBIN TOK;
3. HU3Kas YyBCTBUTEIBLHOCTh U OOJIBIIION MOTPEOIIIEMBIN TOK;
4. HU3Kas YyBCTBUTEIBHOCTD U MAJIBIM MOTPEOIIEMBIN TOK.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

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

Cxema notokoB Hocutenel B bT.

Buyrpennue napamerpst bT.

Buemnue napamerpser bT.

O ekt Dpnu.

Cratnueckue xapakrepuctuku bT.

VYceunurensHele cBoiictBa bT.

YacrorHble napameTpsl bT.

10. OxBuBanentHas cxema bT.

11. BT kak uetsipexnomocHuk. Cucrema y, z, h — napamerpos.
12. Mounsie BT.

13. JlaBunnsiii BT.

14. OpgHONEpEXOAHBII TPAH3UCTOP.

15. MHXEKUMOHHBIN TPAH3UCTOP.

16. [ywms1 B BT.

17. Mopens D0epca—Mounna.

18. Knaccuduxanms u mapkupoBka bT.

19. Ilonesbie Tpan3uctopsl (I1T): onpenenenue, BUABL.

20. IIT ¢ ynpasastomuM nepexonom u 6aprepom LoTTH.

21. IIT c uHAYUMPOBaHHBIM U BCTPOEHHBIM KaHAJIOM.

22. KommemenrapHas napa. [Tapametps! IIT. JlocTonHCcTBa M HENOCTATKH.
23. Beprukansusiii MIII-Tpansucrop.

24. TupuCTOpBI: ONPENETICHUE, BUIBI.

25. IlpuHumn neicTBUS IMOAHOIO TUPUCTOPA.

26. TpuoAHBIN TUPUCTOP.

27. CUMMETpPUYHBIN TUPUCTOP.

28. TloxynpoBOJHUKOBBIE JaTUYUKH, IPEOOPA30BATEIH.

XA R D=

9.1.3. [IpuMepHBbIii NepeYeHb BONMPOCOB /sl 3alIIUTHI KYPCOBOT'0 MPOEKTAa

1. Kakue Tpu o6nacTtu BBIIEISIOT HAa CEMEICTBE CTAaTUUYECKUX XapaKTEPUCTHK OUIMOISPHOIO
TpaHsucropa?

Kak BiusieT BbICOKHI ypOBEHb HHXKEKIMHN Ha KOG (ULIMEHT nepeaadn Toka sMuTTepa’?

B yem npuHIMNManbHOE OTIIMYKE MOJIEBOTO TPAH3UCTOPA OT OUIIONISIPHOTO?

[lepeuncnure pa3HOBUIHOCTH IOJIEBBIX TPAH3UCTOPOB.

Pacckaxute o mpuniumne padbotst M/{II-Tpan3ucropa ¢ MHIYIIUPOBAaHHBIM KaHAJIOM P-THIIA.

Nk WN
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9.1.4. IIpuMepHbIii NepeyeHb TEMATHK KYPCOBbIX POEKTOB

Pacuer BBIIPSIMUTENBHOTO CIUIABHOTO IUOAA.

Pacuet nuddy3noHHOTO BEIIPSIMUTEIHLHOTO TUOA.

Pacuyer CBY nepexiodaTeabHOro AU0a ¢ P-i-n CTPYKTYPOH.

Pacuer 6e3apeiidoBOro OMMOIIPHOTO TPAH3UCTOPA.

Pacuer npeiidoBoro miaHapHO-3MUTAKCHATBLHOTO N-P-N TPAH3UCTOPA.
Pacuer 0CHOBHBIX TapaMETPOB TUPUCTOPA.

Pacuer napameTpoB TpaH3UCTOpA C YIPABISAIOIIUM I1EPEXOIOM.
Pacuer napamerpoB M/III-Tpan3ucTopos.

Pacuet oTtopesucropa.

XN B WD —

9.1.5. TemsI J1a00paTOPHBIX PadoT

—_

. MccnenoBanue BoIbT-aMIEPHON XapaKTEPUCTUKU P-n Iepexoaa

. M3yuenue nepexoaHbIX MPOLECCOB B MOIYIIPOBOJHUKOBOM JUOIE

. UccrnenoBanme craTH4ecKUX XapaKTEPUCTHK OHMMOJApHOro TpaH3uctopa / OmpenencHue
napaMeTpoB OUIOJISIPHOIO TPAH3UCTOPA

4. ViccnenoBaHue XapaKTEPUCTUK MOJIEBOTO TPAH3UCTOPA C YIPABISAIOLIUM P-N IEPEXOAOM

W N

9.1.6. IlpuMepHbIii NepeyeHb BAPMAHTOB MHAMBHIYAJbHBIX 3aaHUI

1. KpemHuEeBbI n-p-n TPaH3UCTOP HMMEET OJAHOPOJHO JETUPOBAHHYIO 0a3y C YAJIbHBIM
conpotusnenueM 4 Om*cm. Hanpsikenue Ha konektope SB, koaddunment oOpaTHoi cBs3U 1O
HanpsokeHuto -0,0001. OnpenenuTs cONpOTHUBICHUE aKTUBHON 0a3bl, KO3 GULIUEHT nepenadn
0a30BOr0 TOKA, TPAHUYHYIO U MPEAETbHYIO YacTOThl KO3(PPUIUEHTOB Mepeaadyn Toka 6a3bl U
SMUTTEpA.

2. Jlnst p-n-p TpaH3uCTOpa, BKIIOUYEHHOTO B CXEME C OOIIMM KOJUIEKTOPOM, ONpPEeAeiauTh h-
nmapaMmeTphl, €ClId U3BecTHO, uTo R3=20 Om, R6=120 Om, Rx=1,2 MOwm, Ixk=1,27 MA, I>=1,3
MA. KoadurmeHT nHKeKInu NpuHATh paBHBIM 1.

3. Tpanzucrop IT308A BkitoueH mo cxeMe ¢ o0mieit 6a30il. B KOIIEeKTOPHOI 1IeNMH yCTaHOBIEHO
conporupieHue Harpy3ku 500 Om. Hanpsixkenue ncuronnka nutanus Exk=10 B, E»=0,13 B.
OnpenenuTs MO CTAaTUYECKUM XapaKTepUCTHKaM h-mapamerpsl TpaH3UCTOpA, MOCTPOUTH
HKBHUBAJICHTHYIO CXEMY JJIi HU3KHX YacToT.

4. KpeMHUEBBIl p-n-p TPAH3UCTOpP HAXOAUTCS B pexuMe HachimeHus, npudem Us6=0,65 B,
Ux»=0,2 B. naiitu Id, 106, Ik, ecnu [50=5 bA, HOpManpHbIA KOADPULIHEHT Mepegayu ToKa
smurtepa 0,998, unBepcHsiii - 0,5.

5. Jlns mOJEBOTro TpaH3UCTOpa C 3aJaHHBIMU MapaMeTpaMu OINpeeauTe: HAampsKeHUEe OTCEUKH,
CONPOTHUBJICHUE OTKPBITOrO0 KaHana, BXOJAHYI0 €MKOCTh, MAaKCUMaIbHYIO0 pab0dyyio 4acToTy,
HAYaJbHBIM TOK CTOKA, HANPSDKEHUE HACHIIICHNUEe, KPYTHU3HA, TIEPEeIaTOYHYIO XapaKTePUCTHKY

9.1.7. IlpuMepHbIii NepeYeHb BAPHMAHTOB (3aaHNI) KOHTPOJIBbHBIX PadoT
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KOHTPOJIBHAA PABOTA Nel
Bapuanr 1

1. DaexTpoHHAA COCTABILTIONMAR TOKA SMHTTEpAa B p —i —p TpaHsHcTope [, =0.017,,
rae I, - TOK HocHTeneH, HEKSKTHPOBAaHHEIX B Dazy. Hapectmo, uTo B Daze pexoMOHMEHMpyeT
0,05% HEKeKTHpoEAaHHEIX HOcHTeIeH. Onpegennts ko3 QHIHEHT mepeIadH TOKAa 3MHTIEpPA
o , koathduumenT nepenoca o, H sddexTHEHOCTE 3MHETTEPA ¥ .

2. Y tpanzHCcTOpa THHA p —n — P ¢ Ko3ddHIEeHTOM IepeHoca o, = 0,99 odpaTHEIH ToK
amuTTepa Jop, =1.6 nuwed . OnpenennTe TOK KOMNeKTopa mpH HanpmieHEH Uy, =029F8 n
Uz =0 npr Temmeparype T=300K. y=1.

3. OnpefenuTs CONPOTHEISHEE 3MHTTEPA E CXEME ¢ OOIIHM 3SMHTTEPOM V TPAHIHCTODA,
mMetomero i —mapaMetper B, = 6-107 w by, =2.5-107 1/0a

4. ConporuEneHHe KonrekTopa TpaHsucTopa 7, =800x0wn . a muddysnonnan emrocTe
koxrextopa (', = 40P . Onpesennts EpeMA KHIHHE HEOCHOEHEIX HOCHTETEH E Daze.

3. DHpﬂ,I[EJ]HIE HAIIPAECHHAE HCTOYHHEA IMHTAHHA, IIDH KOTOPOM HAIDAREHHE ERIXOIHOIO

curbama U_, =98  ecmt Ry =1x0u, R =9x0n.U_=-2B R, =20%x0n. 5=40_

if
9 g
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KOHTPOIIBHA A PABEOTA Nel
Bapuasnr 2

1. KpemMusersni p—n —p TpaHIHCTOp HMeeT MHPHHY Dazel 7 =35 mxw H yaelsHOe
compotHETeHHe Oaskr P, =0, 50m-cu . moaBmxHOCTE sTexTpoHOB g4, =1200ev’/B-c.
YV enpHOE CONPOTHEISHHE KOMLIEKTOpa p, < 2, . OnpeneIHTs HanpSxeHHe NPoKoIa DassL

2. B p—n—p TpaHHCcTOpe ODPATHEIH TOK 3MHTTepa ., =1 uxd. Onmpenemmts Tok
pekoMOHHAIHHE E Daze npH Temnepatype 1 =300 K B manpsxeHsas Ha sMETTepe [, =028,
ecTH ko3 dHIHeHT meperoca o, =0.995 n |L—;;3| = Uy =1

3. TpaHzMcTop HMeeT CONPOTHEIEHHe Kommekropa 1, =900x0vm wu koaddmEeHT
yvcHneHHA Toka Dasel S=96. Onpememute mapaMmerpl /iy H fiy 004 cXeMEI ¢ 0OmHM

3MHTITEPOM H CXeMEl ¢ 00meii DazoH.
4. B cxeme c oDmeil Dazolf mpH X0JI0CTOM XOJe HAa BXOJE TPAaHIHCTOP HMEeT ERIXOJHOS

conpotueneare | MOw . Onpepenuts muddvaHOHEVIO eMEOCTE KOMNEKTOPA, SCTH BEPEMA HHIHH

HOCHTeIeH B 0aze T =30 uxe .

5. Oopegenuts ko3QdHUHEHT mepegadH TOKA Oashbl, €CIH B CXEME KIKYa TPaH3HCTOR

HMeeT TOK HACHINEHHA EOommekTopa Jp . =30 awd, cTemens HacenmeHHEa 7, = 2. DazoBEII TOK

=2
I =2mA4.

KOHTPOJIEHA PABOTA Nel
Bapuant 11

1. Tpamszmcrop mHMeeT Eo>QdHUMEHT Nmepegadn Toka oDaser =50, Onpememmre

koatddunenT nepegat TOKA 3MHETTEPA H TOK 3MHETTEPA B CXeMe ¢ 0DImel bazoH, eciH ToK 0azkl

I =5 uxd . O0paTHEIH TOK KOIISKTOPA He VIHTHIEATE.
2. Onpegenute grddepeHHANEHOS CONPOTHEISHHE SMHITEPA J,. SCIH B CXEME C

OoDINHM 3MHTTepoM EoabdHIHEHT VCHICHHA TOKA 0asel paeeH 50, a Toxk KommekTopa

I. =098 ud. Tenmeparypa T=300K . I ;,=0.
3. TpamzncTop HMeeT coDCTESHHEIE NApaMEeTPEL: CONPOTHEIeHHE aMuTTepa 7, = 100 Ot .
CONpoTHEIeHH: KomnekTopa 7, = 800 O . KosdduuneHT nepegads Toka sMETITepa o =0.95.

OmpegenrTs KoaddHIEEHT 0DPAaTHOH NepeIatH 10 HANPTECHHID B CXEME C ODITHM 3MHTTEPOM.
4. TpaHsHCTOp BEIIOYEH E CXEMY ¢ ODIOHM 3MHTTepoM. Ero BEXOJHAA MPOEOIHMOCTE
. . 5
OpH pa3oOMKHVTOH BxogHoH wmenH paeHa 25-107 1/0n. Omnpenennte compoTHETeHHE
KOILTEETOpa, eciH Ko3(QhHITHEHT Tepegadn ToKa baser F=60.
5. TpausmcTOp HAXOOHICA E PEXEHMe HackmeHHA §, =1,5. Kax mameHHTCE pesaM
paboTEl TpPaHIUCTOPA, ©CIH HANPDLEEHHe MCTOYHHEA NHTamma FE, yeemmaute B 4 pasza, a

COIIPOTHEISCHHE B IEIIH KMIICKTOPRA RR -B2 pasza, HS H3MEHAI TOK DasEL
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KOHTPOJIbHAS PABOTA Nel
Bapnanr 1

XapaKTepHCTHKY JHOIHOrO THPHCTOPA ¢ yKa3aHHeM

,,,,,,,,,,,,,,,,,,,

OCHOBHBIX XapaKTSPHBIX TOUYEK H €T0 CIPYKTYPY.

2. Ona n-xadamsHoro MOII-TpansmcTopa oborameHHOTO THIA, BBIIOTHEHHOTO HA

bl
KPEMHHH (TIOBEPXHOCTHAA MOJBHKHOCTE OBICKIPOHOB i =450 cu’/B-c) m uMeromero
mapaMeTpEL MIHpHHA KaHada z =100 wuxw , AnHAA KaHama L =10 wxw , TOMOHAHA maeHkH Si0,

nox sateopoM d, = 0.1 uxu , MOpPOroBOe HANMPIKCHHE Usthp =1 B . Ompenemsts Tok cToKa [,

IIPH HANpAXCHHH HA 3aTBope H Ha cToke U, =U_.=35B . [Ipunate £, =4, HCTOK H IOJJI0XKKA

3a3CMIICHBI.

3. HurerpansHad UyBCTBHTEIBHOCTE (poTOpe3HcTOpa Ss, =5.10° wxdfav  mpm

i

HanpskeHHH [/ =10 B . OnpefemHTs ero yAeIbHYIO TyBCTBHICIBHOCTD S .

4. OnpemenuTh HAYATBHOS CTATHUSCKOS CONPOTHBICHHE repMaHHeBoro ¢GoTOaHOIA H
muddepeHnHATEHOE cONPOTHEICHAE (OTOHOAA IPH CMEINEHHH Ha HeM [/ =4 B. TemHOBOH
Tok I. =26 uxd, T =300K.

5. HapucyiiTe BapHAaHTEL MOJYIPOBOJHHKOBBIX pPE3HCTOPOB, MNPHMEHAIIIHXCA B

ONOIIYyIIpPOBOOHHKOBEIX HHICIPAIBHBIX MHKPOCXEMAX.

KOHTPOJIBHA S PABOTA Ne2
Bapnant 3
1. HapHcoBaTe CTPYKTYPY AHOTHOIO THPHCTOPAa H €ro JBYXTPAH3HCTOPHYIO MOJENE H
3aMHCATH YC/IOBHE [IEPEKIIOUEHHA THPHCTOPA H3 3aKPBITOTO COCTOAHHA B OTKPHITOE.

2. PaccunTaTh MOPOrOBOS HANpKEHHEe 114 KpemHHeBoro MOII-TpansHeTopa ¢ KaHATOM
r 15 . -3
D —THINAa, €CTTH H3BECTHO, YTO KOHUEHTpAlHA MpHMecH B moamoxkke N, =107 cu~, TommuHa
okncma Si0, d=0,1uxw, MeTamn saTBopa — amomuaui (@, , =-0.313B). Ilpunars
2

" 10 -
BETHIHHY 3apAaa MOBEPXHOCTHBIX cocToAHHH O =-9-107 cu™.

3. Nome3ysAck MOKC-aMIIEPHOH XapaKTePHCTHEKOH (oTopesuctopa GCK — 1, ONpeeInTs

Er0 YISIBHYK UYBCTBHTEIBHOCTh IHpH [J =25 B, ocBemeHHocTH FE =800 7x. Ilnomans
pesnctopa §,, =0.3 cu’ . TeMHOBO# TOK I =15 uxd.

4. Onpemenurs MOMHEIH TOK (OTOJHOMA, €CITH HA HETO NAJAET CBETOBOH IOTOK

@ =0,015 7w, HHTErpaIbHAA YYBCTBHTEIBHOCTE (OTOIHOIA Sga& =10 .1!_»41!‘.111 . TEMHOBOH TOK

I, =15 uxd.

5. HapucoBare  CcTpPYKTypY  OHIOIAPDHOTO  TOPH3OHTAIBHOICO  TPaH3HCTOpPA

NOTYyNIPOBOIHHKOBEIX HHTCTPAIBHBIX CXCM C YKA3AHHCM NPHMCPHBIX PasMCpOB.
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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