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Pabouas mporpaMMa QUCHUIUIMHBI « DIEKTPOHUKA» pa3paboTaHa HA OCHOBE
OI'OC BO 13.03.02 «DaeKTpOodHEPTreTUKA U IICKTPOTEXHUKA», YTBEPIKICHHOTO
npukazoM MunucrepcTBa oOpazoBanus v Hayku PD 28.02.2018 r. No 144.

ABTOp:
KaH/l. TEeXH. HaYK, JOLEHT _cwezze—" A A llleBueHKO

Pabouas mporpamma oOcCykaeHa M PEKOMEHIOBAaHA K YTBEPKICHHUIO PEIIEHHUEM
Kadeapel JEKTPOTEXHUKH, TeruioTeXHUKU 1 BUD ot 7 nrons 2021 r., mportokosn Ne
36

3aBeayrowui kadeapoi O.B. I'puropau
I-p TeXH. HayK, mpodeccop

PaGouast nporpamMma oj100peHa Ha 3acelaHii METOAMYECKOH KOMUCCHH (aKyJibTeTa
IHEPreTUuKu, NpoTokoa ot 15 utonst 2021 r. Ne 10

Ipencenarens ﬁ){ :
% /AN
METOIUYECKON KOMUCCHUH ‘ Z )/ WUT.CrpmKkoB
= /

A-p TEXH. HayK, rmpodeccop

PykoBoautens

OCHOBHOMW MpodeccuoHa bHON

o0pa3oBaTenbpHON MPOTPAMMBbI A.T'. Kynpsikos
KaH/. TEXH. HayK, JIOLEHT S




1 He.]'ll) M 3a1a49Y1 OCBOCHHUSA JUCIHUIIJIMHBI

Heabw ocBoenus aucuumidHbl b1.0.20  «DIEKTpOHMKA»  SBISETCS
(opMHUpOBaHME KOMIUIEKCA 3HAaHUM OO0 OpraHU3alUMOHHBIX, HAYYHBIX U
METOJMYECKHX OCHOBAaX B 00JIACTU 3JIEKTPOHUKH M DIEKTPOHHBIX YCTPOUCTB,
HEOOXOIMMBIX [IJISl PEIIeHHUs MPOU3BOACTBEHHBIX W TNPOEKTHBIX 3a7ad IpHU
AIEKTPOCHA0KEHU U OOBEKTOB U MPOU3BOACTBEHHBIX IPOLIECCOB.

3apaum AUCHMILIHHBI

- U3yYEHUE COBPEMEHHON 3JIEMEHTHOU 0a3bl AEKTPOHHBIX YCTPOUCTB;

- U3y4YEHHE OCHOBHBIX THUIOBBIX YCTPOKWCTB aHAJIOTOBOM AJEKTPOHUKH;

- W3y4Y€HUE OCHOB (YHKIIMOHUPOBAHUS M 0a30BBIX 3JEKTPOHHBIX HUPPOBBIX
YCTPOWCTB;

- U3YYUTb OCHOBBI IPOECKTUPOBAHHUS IIEKTPUUECKUX CXEM C HCIOIb30BAHUEM
aHAJIOTOBBIX U LIU(PPOBBIX JIEKTPOHHBIX TPUOOPOB.

2 IlepeyeHb MJIAHMPYEMbIX Ppe3yJbTATOB OOy4YeHHS] IO

AUCIHMIJINHE, COOTHECEHHBIX C IUIAHUPYEMbIMH pe3yJbTaTaMu
ocsoenusa OITOII BO

B pe3yabTare oCBOEHUSI AUCHMUILVIMHBI (GOPMHUPYIOTCS CcjeaylolHe
KOMIIeTEHIIMM:

OIIK-4. CmocobeH HCMIONB30BaTh METOJABl aHAIM3a W MOJACITHPOBAHUS
ANEKTPUUYECKUX LETICH U JIEKTPUICCKUX MAIIIHH.

B pesynpraTe wuW3yueHUs [UCHUIUIUHBI DJIEKTPOHUKA OO0ydYarolmuics
TOTOBUTCSI K OCBOCHUIO TPYIOBBIX (PYHKIIMH U BHIMIOJHEHUIO TPYIOBBIX JEHCTBUIA:

[Ipodeccuonanbupiii  cranmapt - 16.047 «Cnenuanucr B o0jacTu
NPOEKTUPOBAHUSA  CHCTEM  DIJIEKTPOCHAOXKEHHs]  OOBEKTOB  KANUTAJIBHOTO
CTPOUTENBCTBA»; TpyaoBas GpyHKums - A/04.6 «Pa3zpaboTka mpoekTHOM 1 pabodeit
JOKYMEHTAIIMM  TPOCTBIX  Y3JIOB CHCTEMBI  JJIEKTPOCHAOXKEHHSI OOBEKTOB
KanmutanbHOoTO cTtpouTenbcTBay  u 20.032 «PaGoTHMK 1O 0OOCTYKWBaHHUIO
00OpyTOBaHUS TOJACTAHIINN JJIEKTPUYSCKHUX ceTei»; Tpynosas (pynkmous - 1/02.5
«O00CHOBaHME TUTAHOB M TMPOTPAMM TEXHUYECKOTO OOCIHY)KMBAaHUS U PEMOHTA
obopynoBanust mnoacTtanimiy; 1/03.5 «Pa3paboTka HOPMAaTUBHO-TEXHUYECKOUN
JOKYMEHTAIIMK TI0 TEXHUYECKOMY OOCIYXHUBAaHHUIO M PEMOHTY OO0OpYyIOBaHUS
MTOJCTaHIUI.

3 Mecto nucunmiuabl B cTpyktype OIIOII BO

«DJEKTPOHUKA» SBISETCS JNUCIUIUIMHOW 00s3aTeNbHOM YacTu (YacTw,
dbopMupyemoil ydacTHMUKamMu oOpaszoBatenbHbIX oTHommeHui) OIIOIT BO
noArotoBku oOyvaromuxcs 13.03.02 «DneKkTposHepreTuka U 3JIEKTPOTEXHUKAY,
HaMpaBJIECHHOCTh «DJIEKTPOCHAOKECHHUE.




4 O0beM aUCHUILIHHBI (252 yacoB, 7 3a4CTHBIX CIMHMI)

. O0BeM, yacoB
Bunpsl yaeOHOI paboThI
Ounas
KonTakTHas padora 104
B TOM YHUCJIC:
— ayaUTOpHAs TI0 BHJIAM 100
Y4€OHBIX 3aHATUM
— JIeKIUK 36
—— NPaKTUYECKUE 32
- 1abopaTopHbIE 32
—— BHEAyIUTOpHAs 4
— 3auer 1
— DK3aMeH 3
—— 3aIUTa KypCOBBIX )
paboT (ITPOEKTOR)
CamocrosiTesibHast padoTa 148
B TOM YHCIJIE:
— KypcoBasi paboTa (IIpoeKT) -
—— IPOYHE BUJIBI 148
CaMOCTOSITEIHHOU PabOThI
HToro nmo iucuumjinue 252
B TOM 4HCJIE B popMe
MPAKTUYECKON MOATOTOBKU

5 CoaeprkaHue IMCHUAININHbBI

ConepxaHue M CTPYKTYpa IMCUMILIMHBI 10 04HOH hopme 00yUeHH st



Tema.
OcHOBHBIE BOTIPOCHI

(DopanyeMble KOMIIETCHIIUHU

Cemectp

Buae! yue6Hoii padoThl, BKIOYAA

CAMOCTOSITEIbHYIO PaG0Ty CTYyICHTOB

U TPYI0EMKOCTB (B 4acax)

Jlexiy
5051

B TOM
Yucie B
hopme
TPaKTH
YECKOM
MOATOT
OBKH

B ToM | Jlabopa
YKCIie | TOPHBIE
B 3aHATH
thopm s

e

MPaKT
HYECK
oif
MOJIrO
TOBKH

IIpaxtu

YECKHe

3aHATH
o

B TOM
YHCIIE B
dopme
MPAKTH
YeCKOM
[IOJITOT
OBKI*

CamocTtos
TeabHas
pabora

BBenenue B IUCHMILIUHY.
DNEeKTpOHUKA, KaK OTpaCcib

HAaYKH 1 TCXHUKMU.

[TonynpoBOTHUKOBBIE
npuoOOpHI, ONpEEIEeHNUE.
[TonynpoBOTHUKOBBIE
MaTepHabl.
DIJIEKTPONPOBOAHOCTh
TBEPABIX
CobcTBeHHas
AIIEKTPOTPOBOIHOCTD
MOJIYTIPOBOIHUKOB.
[TpumecHas
EKTPOIPOBOIHOCTD
IIOJIYTIPOBOJHUKOB.

TECII.

~ 30

JJIeKTPOHHO-
ABIPOYHBII mepexos (p-n
nepexonu).
BosnbTamnepnas
xapakrepuctuka (BAX)
p-n nmepexonaa. I[IpoGoii p-
n nepexona. BuusiHue
temnepaTypbl Ha BAX p-n
nepexoja.

=20

IMosrynpoBOAHUKOBBIE
BBINIPSIMUTEJIbHbIE
JHOAbI. VYcerpoiicTBo,
BAX, MapaMeTphl.
CTabuIuTpOHBI,
CTAaOMCTOPBI, BapHUKAIbI.
Juoner Illotku. PabGorta
MOJYITPOBOAHUKOBBIX
JIMOJIOB C Harpy3Koi

<30

bunoaspHsbie
TPAH3UCTOPBIL.
Knaccuduxkarus.
YCTpolcTBO M IPUHLKII
JICHCTBUS. CnocoOb1
BKJIIOYEHHS.
Toxopacnpenenenue B
TpPaH3UCTOPAX.

~3a0o




Tema.
OcHOBHBIE BOTIPOCHI

(DopanyeMble KOMIIETCHIIUHU

Cemectp

Buae! yue6Hoii padoThl, BKIOYAA
CAMOCTOSITEIbHYIO PaG0Ty CTYyICHTOB
U TPYI0EMKOCTB (B 4acax)

Jlexiy
5051

B TOM BTOM | Jlabopa | B TOM
YHCTIC B YUCIIC | TOPHBIC | YHCIC B

opMme B 3aHATH opmMe
1('%) ;)KTI/I Hpaicri thopm o 1? apKTI/I
PAKTH - yeckne p pakTy
YecKoH e 4eCcKOH
3aHATH
TOATOT 4 TPaKT TOATOT
OBKH MYecK OBKH*

ot
MO0
TOBKU

CamocTtos
TeabHas
pabora

Craruueckue BAX
TpaH3UCTOpa C oOuel
6a3oil. Cratnueckue BAX
TpPaH3UCTOpa B CXEME C
obuum  sMutrrepoM. T-
oOpa3zHasi SKBUBAJICHTHAs
cxemMa W TapaMeTpsl
TPaH3HUCTOPA.

MeTtoauku pacuera
OMIIOJISIPHBIX
TPAH3UCTOPOB.
Tpanzucrop Kak
JIMHEHHBIN
YETBIPEXITOOCHUK.
Cucrema h-mapamerpoB
TpaH3UCTOPA.
3aBUCUMOCTb MapamMeTpOB
TPaH3UCTOpPa OT YaCTOTHI
u TEMIIEPATYPHI.
[IpenenbHO-a0MyCTUMBIE
9KCIUTyaTal[MOHHbIE
rapameTpsl. Pa6ora
TPaH3UCTOPA C HATPY3KOH.
KiroueBoit pEXKUM
paboThl TpaH3UCTOPA.

~ 30

ITosieBbIEe TPAH3UCTOPDI.
Knaccuduxkarnus.
[ToneBbie TpaH3UCTOPHI C
YIPaBISIOIIIMHI p-n
Mepexo1aMu.
VYerpolictBo, BAX,
napaMeTpsl. CrnocoOsl
BKJIFOUEHUSI. [ToneBsie
TPaH3UCTOPHI c
M30JIMPOBAHHBIM
3aTBOPOM C BCTPOEHHBIM U
WHIYIIUPOBAHHBIM
KaHaJioM.  YCTpPOMCTBO,
BAX, IapaMeTpsl.
OO6nacTh MPUMEHEHUSL.

<30




Tema.
OcHOBHBIE BOTIPOCHI

Cemectp

Buae! yue6Hoii padoThl, BKIOYAA
CAMOCTOSITEIbHYIO PaG0Ty CTYyICHTOB
U TPYI0EMKOCTB (B 4acax)

Jlexiy
5051

B TOM BTOM | Jlabopa | B TOM
qrcie B YHclie | TOPHBIE | YHCIIE B
opme B 3aHATH opmMe
1('%) ;)KTI/I Hpaicri thopm o 1? apKTI/I
PAKTH |- eckne p pakiH
YecKon e YecKon
3aHATH
TOATOT 4 TPaKT TOATOT
OBKH MYecK OBKH*
oM
TIOATO
TOBKHU

CamocTtos
TeabHas
pabora

Ilepexkaroyaromue
NMOJIYNPOBOHUKOBBIE
npudopsbl. YCTpOHCTBO U
TIPUHLIATT NEUCTBUS
TUOJHBIX U TPHOJIHBIX
TUpUCTOPOB. CTaTH4eCKas
BAX tupucropa u ero
OCHOBHBIE  TapaMeTpBhlL.
Oco0eHHOCTH BKITFOYCHUS
THPHUCTOPOB.
Pa3znoBugHOCTH
TUPHUCTOPOB. Pabora
TUPUCTOpPA C HArpy3KOM.
Da3oUMITyJIbCHOE
yIpaBIICHHUE
TUPUCTOPAMH.
Tupucropusie
peryasTOpbl HAPSKEHHUSL.
CunoBble  TPaH3UCTOPBI
IGBT. Oco0eHHOCTH,
rapaMeTpal.
OnHonepexoaHbie
TPaH3UCTOPBIL.
YcerpoiicTBo, BAX,
rapaMeTpahl.

AR 32 O| dopmupyembie KOMIETEHIHH

YcuaureabHble
KacKaabl. Oo6mast
XapaKTepUCTUKA Hu
Kiaccuukanus.
OOparHbie CBS3U B
YCUIIUTENSX.
YceunuTenbHBIM KacKal o
cxXeMe 05.
I'padoananutuueckuit
aHaJns3. O0mactu
TIPUMEHEHHUS. Pacuér
Kackaja (0)C) o
SDKBHBAJICHTHOM CXEME B
o0nacTu CpeaHHUX YacToT.
YcunurenpHbple  KacKaJbl
mo cxeme Ob u OK.

<30




Buae! yue6Hoii padoThl, BKIOYAA
CAMOCTOSITEIbHYIO PaG0Ty CTYyICHTOB
U TPYI0EMKOCTB (B 4acax)

=
=
=
5
S B TOM BTOM | Jlabopa | B TOM
Ng E o, YHUCJIC B YUCJIC TOPHBIC | YUCJIC B
gl E M B HSTH M
1 Tema. 8 (bopwe IpaxTu 3 dopue
/ OCHOBHBIE BOII Bl 4 = IpaKTHu (bOpM s IIpaKTUu C
CHO € BOIIPOC A 5 o YECKHUEC o aMOCTOs
= o HCKH YCCKOH (5] YCCKOHU
I O 3aHATHN TCJIbHas
> un noaroT IpaKT moAroT
= b * pabora
§ OBKHN HYECK OBKH
s oM
=] noAro
TOBKHN
Crabunuzanus  pexuma
TPAH3UCTOPHBIX
YCUJINTEIIEH).
Yeunurenu mommuoctu. | O
VYceumurenmn — momtHOoCTH, | 11
OJHOTAKTHBIC n|l K
JIBYXTaKTHBIE. -4
9 6 2 2 - 6
BbecrpancopmaTopHbie
YCWJIMTEIA  MOITHOCTH.
@da3onHBEPCHBIE
KAaCKaJIbl.
MHuorokackaaHubie O
YCHJIMTEJH. I1
MHorokackamgHbie K
ycwmrtenu ¢ RC-cBsizwio. | -4
1 YacTtoTHbIE CBOICTBA
0 YCUJINTEIEH. Pacuér 6 2 2 4 10
ycwiutened B 0o0iacTu
HU3KUX M BBICOKHX
4acToT. YCUIUTENU C
TpaHcGopMaTOpHO
CBSI3bIO.
dorornexkTpudyeckue u | O
ONTO03J1eKTPOHHbIE I1
npudopbl. Doromuonsl. | K
[punHIMn neiicteus, | -4
1 | xapaKTepuCTUKH
DAKTED : 5| 2 2 4 10
1 | mapameTpsl.
CeTousnyyaromui JHO/I.
OnTO37€KTPOHHBIE TAPBHIL.
YcerpoicTBo u
XapaKTePUCTHKH.
OnepanuoHHble O
yeuaurtean. Crpykrypa. | I1
XapaKkTepucTHUKU u| K
1 | mapameTpaL. [Tpumenenue | -4
o | OTEPALHOHHBIX 6 2 2 - 10
YCUIIUTENEN B
aHAJIOTOBBIX
YCTPOMCTBAX:
WHBEPTUPYIOIIHIA "




Tema.
OcHOBHBIE BOTIPOCHI

(DopanyeMble KOMIIETCHIIUHU

Cemectp

Buae! yue6Hoii padoThl, BKIOYAA

CAMOCTOSITEIbHYIO PaG0Ty CTYyICHTOB

U TPYI0EMKOCTB (B 4acax)

Jlexiy
5051

B TOM
Yucie B
hopme
TPaKTH
YECKOM
MOATOT
OBKH

IIpaxtu

YECKHe

3aHATH
o

B TOM
YHCIe
B
thopm
e
MpaKT
HYECK
oM
MOJIrO
TOBKH

Jlabopa

TOPHBIE

3aHATH
s

B TOM
YHCIIE B
dopme
MPAKTH
YeCKOM
[IOJITOT
OBKI*

CamocTtos
TeabHas
pabora

HEWHBEPTUPYIOIIUI
YCHJIUTEIIH.

[EY

Cxembl Ha 0aze QY.
Cymmarop, yCWIHTENb C
muddepeHnnanbHbIM
BXOJIOM, WHTETPaTop,
muddepennmarop.
Jlorapudmuueckuit "
aHTHJIOTapU(DMUIECKHI
YCUJIUTENb HA OCHOBE
OTIePAIIMOHHBIX
YCUJIUTENEH.

~ a0

10

CpencrBa
3JIeKTPONUTAHUSA
3JIEKTPOHHOI
annmaparypbl.
Onnodazubie
BBITIPSIMUTEITH.
Tpexdazubie
BBITIPSIMUTEITH.
Perynupyemsbie
BBITIPSIMUTEITH.

=20

10

-

HHTerpajbHble
MHKPOCXeMbI (HCO).
Oo61ue CBeICHUS u
Kiaccudukanus.
TexHonorus
HU3TOTOBJICHUS HcC.
AHajoroBble U IIUPPOBHIC
HC. Cepun UC. Cucremsl
0003HaUCHHIT
MOJTYTIPOBOTHUKOBBIX
pubOpOB.

=20

[

O0mme cBegeHust 00
3J1eKTPOHHBIX

M poBbIX
ycTpoiicTBax.
Jlornueckue 3JIeMEHTH B
UHTETPaJIHLHOM
ucnogHeHuu. OCHOBHBIE
TEOpEMbl,  3aKOHbl U

~3a0o

14




Buae! yue6Hoii padoThl, BKIOYAA
= CAMOCTOSITEIbHYIO PaG0Ty CTYyICHTOB
= U TPYI0EMKOCTB (B 4acax)
E B TOM BTOM | Jlabopa | B TOM
Ng E o, YHUCJIC B YHUCJIC TOPHBIC | YUCJIC B
o Tema. g % dbopme Ipaxri B 3aHsITH | (opme
/ OcHOBHBIE BOIPOCHL 2 5 TPAKTH |- ecknte bopw g TPAKTH - cavocros
= o HeKH YCCKOH (5] YCCKOHU
II > 15051 MOATOT SarATH MpaKkT MHOATrOT TCIbHAA
E. OBKH A HNYCCK OBKH* pa6OTa
=3 on
5 MOJIr0
TOBKHN
MpaBuJIa anredpbl JOTUKH.
Tpurrepsl. Onpenenenue,
KJaccuukanus.
Tpurreper Tunos RS, D,
T, JK. Ilpumenenue
TPUTTEPOB.
Hudposbie  cyéTuynKHU
HMITYJIbCOB.
Onpenenenue,
napameTphbl,
Kiaccuukanus.
JlBomuHble CYETYHMKH C o
1 | moCeN0BaATENbHBIM "
7 | mapaIebHBIM K 6 2 2 - 15
MEPEHOCOM. JBonuno- | 4
KOJIMPOBAHHBIE CUETYUKH.
JlecATUYHBIE  CUETYMKH.
Peructpsl. Onpenenenue.
[TocnenoBarenbHbIe
perucTpsl u ux
IIPUMEHEHHE
Mudpo-ananorospie u
aHaJIoro-uupoBbIe
npeodopazoBartesin.
XapakTepUCTUKH, O
1 | mapameTpsl. Ob6nactu | I1 5 5 9 i 6
8 | mpuMeHeHus1. K
[udparops u|-4
e paTopsl.
MynbTHUILIEKCOPBI u
JEMYJIbTUILIIEKCOPHI.
Htoro | 36 | | 32 | [ 32 ] 148

6 IlepeyeHb y4eOHO-METOAUYECKOTO OOecTIedeHusT J1JIsl
CAMOCTOSITEJIbHOM PA00THI 00YYAKINUXCSH MO TUCIIUILUIHHE

1. [pirankoB b.K. OCHOBBI MOJIEIMPOBAHUSA 3JIEKTPOHHBIX CXEM B IMPOrpamMMme
Multisim 11(Rus): Meroguueckoe nocodue / b.K.I{pirankos, /I.A.Ko3tokoB. ——




Kpacuonap: Kyol'AY, 2015. — 53 C. Pexxum JOCTyTa:
https://edu.kubsau.ru/file.php/124/1. Osnovy modelirovanija_ehlektronnykh sk
hem_v_programme_Multisim_11.pdf

2. DnemMeHThl HUPPOBBIX YCTPOUCTB (JTOTUUECKUE AJIIEMEHTHI, TPUTTEPhI, CYCTUUKHU
uMITyJIbcOB: yueOH. mocobue / b.K. Ilpirankos, A.A. llleBuenko, E.A. JleHucenko
—  Kpacnopap: Kyol'AY, 2017- 71 C. Pexxum JIOCTyma:
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie. EHlementy cifrovykh e
hlektronnykh_ustroistv.pdf

3. OcHOBBI (U3UKH TOJYNPOBOAHUKOB : y4ueO. mocobme /b.K. Ilpirankor, A.B.
Casenko, A.A. lllepuenko, E.A. [leancenko — Kpacanomap: KyoI'AY, 2018— 49c.
Pexxum JOCTyIIA: https://edu.kubsau.ru/file.php/124/0Osnovy_fiziki
poluprovodnikov. Uchebnoe posobie 374242 v1 .PDF

4. PacueT yCUITUTENbHBIX YCTPOUCTB U pa3paboTKa IU(POBOM JTOTHUYECKON CXEMBI.
[TpakTryeckoe pyKOBOJACTBO M MHAUBUAYATbHBIC 3aJaHUs JJIs1 KYpCOBOM pabOThI
no aucuuminHe «nektpoHuka». Coct. b.K. [lpirankos, A.A. IlleBuenko, E.A.
Henucenko —  Kpacumomap, KyO6I'AVY,2013, c¢. Pexum  gocrtyma:
https://edu.kubsau.ru/file.php/124/01 _Uchebno-metodicheskoe posobie
Raschet_usilitelnykh _ustroistv_i_razrabotka cifrovoi_logicheskoi_skhemy. B.
K. Cygankov_A.A. SHevchenko E.A. Denisenko.pdf

5. PacueT yCuIMTENbHBIX YCTPOUCTB U pa3padboTka MU(PpOBOM JTOTHIECKONU CXEMBI:
METOJ. PEKOMEHJAIIMU I10 BBIMOJHEHHIO KYpPCOBOM pabOThl MO JUCIUILIAHE
«9nexrponuka» / coct. b.K. Ilpirankos, A.A. Illeuenko, E.A. Jlenucenko —
Kpacuonap, Ky6l'AY, 2016. - 77 C. Pexxum JIOCTyMa:
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe posobie.
Raschet_usilitelnykh ustroistv_i_razrabotka cifrovoi_logicheskoi_skhemy.pdf

6. DJIEKTPOHUKA: METOJIUUYECKUE PEKOMEH ALY 110 U3YUYECHUIO JUCIUIIINHbI

W 3aJlaHUs I pacueTHO-TpapuIecKor U KOHTPOJbHOU paboTsl /cocT: b.K Ilpiran-

koB, A.A IlleBuenko, E.A Jlenucenko — Kpacuomap, Kyo6I'AY, 2017. Pexum

J0CTyIa: https://edu.kubsau.ru/file.php/124/Metodicheskie rekomendacii

27.06.pdf

/ @oH/ OLIEHOYHBIX CPEACTB JJIS MPOBEAEHUS MMPOMEKYTOUHOM
aTTecTanuu

7.1 IlepevyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHMS B
npouecce ocsoenusi OIIOII BO
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Howmep cemectpa*

Oransl GOPMHUPOBAHUS U TPOBEPKH YPOBHS
c(OPMHUPOBAHHOCTH KOMITETECHIIMI IO AUCIUIIMHAM,
npakTukam B npouecce ocsoenust OIIOII BO

5,6 DJIEKTPOHUKA
4.5 DJIEKTPUUECKUE MAIIIUHBI
6 [TpoekTHas mpakTUKa
8 [TonroroBka K Mpoleaype 3alIuThl U 3a1uTa

BBINYCKHOM KBaJTU(UKAIIMOHHON pabOThI

* HOMep cemMecTpa COOTBETCTBYET dTary (JOPMHUPOBAHUS KOMITETCHIIMH

7.2 Onucanue noka3aTtejeil 1 KpuTepueB OLEHUBAHNS KOMIIETEHIIUI HA
PA3IHYHBIX ITANIAX KX (POPMHUPOBAHUS, ONIMCAHUE HIKAJIbI OLCHUBAHUS

[Inanupyemslie
pe3yabTaThl
OCBOEHUS
KOMITETEHITUHI
(MHAUKATOPBI
JOCTHKEHUS
KOMITETEHITHH)

YpoBeHb OCBOEHHUS
HEYIOBJIETBOPU-| YIOBJIETBOPU-
TEIILHO TEJILHO XOPOIIIO OTIIMYHO
(MUHUMAITBHBIH | (MHHAMAJIBHBI (cpenHnit) (BBICOKMIT)
HE JIOCTUTHYT) | ¥ MOPOrOBBIii)

OneHouHoe
CpENCTBO

OIIK-4. Criocoben

HCIIOJIB30BAThH MCETOAbI aHAJIM3a U MOACIHPOBAHUSA
QJICKTPUICCKUX ueneﬁ N JJICKTPHUUCCKHUX MAIIHH.

OIIK-4.1.
Hcnonb3yet
METOIbI
aHalmM3za H
MOJIETUPOBA
HHSA
JIMHEHHBIX W
HEJIUHEHHBIX
nemnei
IMOCTOSIHHOTO
u
MePEMEHHOTO
TOKA.

OIIK-4.2.
Hcnonb3yer
METO /1Bl
pacyera
[IEPEXOIHBIX
MIPOLIECCOB B
JIIEKTPUYECK
ux LeIsIx
IIOCTOSTHHOTO
u

He Baageer | Umeer 3Haer: 3Haer Ha 3amanus
3HAHUSIMH MOBEPXHOCT | - OCHOBHBIE | BBICOKOM 71a00paTOPHBIX
B 00J1aCTH: | HbIe 3HAHUS | ATAIlbI YPOBHe: paborT, Tecr,
- OCHOBHBIX | B 00J1aCTH: MOJICTTUPOBA | - OCHOBHBIE | YCTHBIN OMPOC
JTAIloOB - OCHOBHBIX | HHS 3TaIlb
MOJICTTMPOBA | ATAIOB SHEpreTuyYec | MOJEIUpOBa
HUSA MOJICTTUPOBA | KMX CUCTEM. | HUA
SHEpreTuyec | HUs SHEpreTuyec
KHX CUCTEM. | DHEPreTH4ec KUX CHUCTEM.
KUX CHUCTEM.
He ymeer: Ymeer Ha| YMeer Ha | YMeer  Ha
- HH3KOM JOCTATOYHO | BHICOKOM
UCIIOJIb30BaT | YPOBHE: M YpOBHe: YPOBHe:
b - - -
TEXHUYECKY | MCIOJIb30BaT | UCIOJb30BAT | UCHOJIb30BAT
10 b b b
JUTEPATYPy | TEXHUYECKY | TEXHUYECKY | TEXHUUYECKY
u 10 10 0
JOKYMEHTAll | JIUTepaTypy | JUTEpaTypy | JIUTEepaTypy
HIO npu | u n n
pELIeHNN JOKYMEHTAll | JIOKYMEHTall | JOKyMEHTaIl]
3aja4 HIO pH | U0 pH | U0 npu
MPOEKTUPOBA | PELLICHUU pelieHnn pelieHnu
HHUSL. 3aj1a4 3aj1a4 3aja4
MPOEKTUPOBA | MPOEKTUPOBA | MPOEKTUPOBA
HHSL. HHSL. HHSL.




[Inanupyemsle

YpoBeHb OCBOEHHUS

pe3yIbTATHI
OCBOCHUA |0y n0BETBOPH-| YIOBIETBOPH- Ouenounoe
KOMIICTCHIINH TEIBHO TEIBHO XOpOLIO OTJIMYHO CPEZCTBO
(MHINKATOPBI (MUHUMATBHBIH | (MUHAMATBHBI (cpemmmit) (BBICOKHIA)
AOCTHIKCHMS | He IOCTUTHYT) | W IOPOTOBBIi)
KOMIIETCHITUH )
nepemendoro | He Biaageer: | Baageer na | Baageer na | Baageer na
TOKA. - HU3KOM JOCTATOYHO | BHICOKOM
METOJMKaMH | yPOBHe: M YpOBHeE: ypOBHe:
ONK-43. | jacueron, | - i i
TIpUMEHSCT | apanusa | METOAMKAMHA | METOMKAMH | METOMMKAME
SHaHMA HPOEKTUPOBA | PACUETOB, pacueros, pacueros,
OCHOB HHUS aHaJdM3a W | QHaJIM3a M | QHAIM3a |
Teopun TEXHMYECKHUX | MPOCKTHPOBA | MPOCKTHPOBA | MPOCKTHPOBA
SJICKTPOMATH | spekTpodHep | HHs HUS HUS
UTHOTO TOJ | retpgeckux | TEXHHYECKHX | TEXHHYCCKHX | TEXHHYSCKHX
u HeneH €| cycrem AIIEKTPOIHEP | AIMEKTPOIHEP | AMEKTPOIHEP
pacTpencicH TeTHYECKUX | TETHYECKHX | TeTHYECKUX
HBIMH CHCTEM CHCTEM cHCTeM
napamerpam
H.
OIIK-4.4.
JeMoHCcTpUp
yer
HOHUMaHHUe
HPHUHIHUIA
NEUCTBUS
3JIEKTPOHHBI

X YCTPOMCTB.

OIIK-4.5.
AHanuzupye
T
YCTaHOBHBIII
uecs
PEXKUMBI
paboThl
Tpanchopma
TOPOB u
BpAIIAIOIINX
cst
AIEKTPUIECK
WX  MallliH
pa3IUYHbIX
THUIIOB,
UCTIOJb3YyeT
3HaHHE  UX
PEXHMOB
paboThI u
XapaKTepPHUCT
uk OIIK-4.6.




[Inanupyemblie YpoBeHb OCBOEHHUS
pe3ynbTaThl

OCBOCHUA
KOMIICTCHII N

HEY/IOBJICTBOPHU-| yIOBJIETBOPHU- OueHouHoe

TEJIBHO TENBHO XOPOILIO OTJINYHO CpPEJICTBO
(MHINKATOPBI (MUHUMATBHBIH | (MUHAMATBHBI (cpemmmit) (BBICOKHIA)
AOCTHIKCHMS | He IOCTUTHYT) | W IOPOTOBBIi)
KOMIIETCHITUH )

[Ipumenser
3HAHUA
byHKIMH U
OCHOBHBIX
XapaKTepUCT
UK
AIIEKTPUYECK
ux u
AJIEKTPOHHBI
X arnmnaparoB

7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUSl WJIH HHbIe MaTepPHAJIbI,
Heo0XouMbIe /Il OLEHKH 3HAHUN, YMeHHH, HABBIKOB, XapaKTepPHU3YIOIIUX
sTansl GopMupoBanns KomnereHuii B npouecce ocsoenus OIIOII BO

IIpumepsl 1a00paTOPHBIX PAdOT

JIABOPATOPHAS PABOTA Ne 13
NCCIEAOBAHUME JJOI'HYECKHUX 9JIEMEHTOB U CXEM HA UX OCHOBE

1 Leab padoTsbl
1. W3yuenue ompenesneHus, YCIOBHBIX OOO3HAUEHUN JIOTUYECKUX AJIEMEHTOB U (opM
MIpPE/ICTaBICHUSI 3JIEMEHTAPHBIX JIOTUUECKUX (DYHKIIUH.
2. DKcIepuMEHTANbHOE HCcclefoBaHME (DYHKIUM, BBIMNOJIHIEMBIX JIOTHYECKUMU
3JIEMEHTaMHU.
3. IIpuoOpereHre HaBBIKOB pabOThI C AHAIUTUYECKUMH 3aMUCSAM JIOTUYECKUX (PYHKUIUH,
TabJIMIaMy UCTUHHOCTH, aHaJIN3a U CUHTE3a CXeM, PealM3YIONINX JOTHYeCKre (PyHKIIH.

2 IlporpaMmma U MeTOMKA BbINIOJHEHUS PAdOThI
2.1 [loaroroBuTh cTeH Amns uccrnenoanus JID k padote. [locne nmomyuenus paspenieHus
MIperoaBaTelis MOAKIIOYUTh CTeH] K CETH U JaTh IPOTPEThCs B TeUeHue 1-2 MUHYT.
2.2 UccnenoBanue 6azucHoro norudeckoro snementa U-HE u cxem Ha ero ocHose.
2.2.1 DKcnepUMEHTaIbHO CHATH TAOMUIBI UCTUHHOCTH ISl TPEX CXEM BEPXHEro psjaa
CTEHJIA.
Jns sroro Bxoasl X] ¥ X2 BHEHNIHUMHM NPOBOJHUKAMH IOJCOECIMHUTH K THE3JaM

¢dopmupoBareseii jorudeckux 1 u 0. Berxoa Y noacoeinHUTb K COOTBETCTBYIOIEMY HHIUKATOPY
JIOTMYECKUX COCTOSIHUH.

Jlornueckue nepeMeHHbIe Ha BXOAaX H3MEHSTh C TOMOIIbIO KHOMOYHBIX MEPEKITI0YaTeNIeH.

TaOnuiibl UCTUHHOCTH JJOJDKHBI OBITh COCTABJIEHBI C YYETOM PEKOMEHAANH, N37I0KEHHBIX
B noapaszzaeine 1.1.

2.2.2 JIns KaxJI0U CXeMBbl 3alucaTh Bce MOCIeI0BaTeNIbHbIE JOTHYeCKHe MPpeoOpa3oBaHus
CHUTHAJIOB.



2.2.3 Y6enutbes, 4TO SKCIEPUMEHTAILHO CHSTHIE TAOMUIBI U aHATUTHUYECKUE 3aIHUCU
(byHKUUI TPaBUIIBHBIL.

2.3 HUccnenoBanue 6a3ucHoro joruueckoro smementa MJIM-H E u cxem Ha ero ocHose.
[IpoBectu uccieoBaHus UIsl TPEX CXEM CPEHETO psijia CTEH A [0 aHAJIOTUH C MOApa3aesiom 2.2.

2.4 HUccnemoBanue JID MHckimouaromee WJIM, HWckmouaromee WIIM-HE wn
MaxopuTapHOTO JIEMEHTa

2.4.1 Tlo ananoruu c 1. 4.2.1 SKCEpUMEHTATIBHO CHATH TAOJIUIBI HCTUHHOCTH ISl TPEX
Ha3BaHHbIX JID, pacrnonoKeHHbIX B HUKHEM Py CTEH/A.

2.4.2 Tlo TabiuiiaM UCTHHHOCTH COCTaBUTH Jorudeckue (GyHKuu Y Ha Bhixogax JIO,
BOCIIOJIH30BABIINCH PEKOMEHIALUSIMU Toipa3aena 1.4.

2.4.3 Y0enutbes, 4TO SKCICPUMEHTAILHO CHSTHIC TAOMWIBI M aHATUTHUYECKUE 3aIHCH
¢byHkuuil Y Ha BbIxoaax JID npaBuibHBbIL.

2.5 UccnenoBanue MyJbTUILIEKCOPA

2.5.1 1o ananoruwu c 1. 2.2.1 3KCIEPUMEHTAIbHO CHATH TaOINIly UICTUHHOCTH IS
MYJIbTUIUIEKCOpa (HUKHUM Pl CTEH]IA).

[Ipu 3TOM B KauecTBe apeCHOr0 CUrHaJIa a UCIOJIb30BaTh X3, a Ha BXoJ X() [10/1aBaTh

curHaII X2.

a=Xx3 X0=X2 X1 v
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

2.5.2 Ha cxeMe MynbpTHIUIEKCOpA 3aMKcaTh MOCIE0BaTEeIbHbIE JTOIHUECKUe
peoOpa30BaHUsI CUTHAJIOB.

2.5.3 Y6enuthcs, 4TO HKCHEPUMEHTANIbHO CHATas TaONMIla U aHaJIMTUYECKas 3aIlucCh
GbyHKIMH Y Ha BBIXOJE MYJIbTUILIEKCOPA MPaBUIIbHEIL, T.€. ipu a = 0 Qynkus Y = X0, anpu a =

1 cooTBeTcTBeHHO Y = X1.

3 Conep:xkaHue oTyera

OT4eT cocCTaBiseTCS B COOTBETCTBUM C IPOTPAMMOM BBITIOJIHEHHS PaOOTHI U JIOJDKCH
BKJIFOYaTh HAaWMMEHOBAHHE pPa0OTHI, I1eJb PaOOThI, CXEMBI JIOTHYECKUX DJIEMEHTOB, IIEPEUCHb
000pyIOBaHUS U CIIEAYIOLIUE JaHHBIE.

[lo nonpazneny 2.2:

1) moruueckre CXeMbl M BBIIIOJIHEHHbIE UMU (QYHKIINH;

2) noruveckue npeoOpa3oBaHusl, MOKa3aHHBIE HETIOCPEICTBEHHO Ha CXeMax;

3) SKCMIEPUMEHTAIBLHO CHATHIC TAOIUIBI UCTHUHHOCTH.

[To nonpazneny 2.3:

oTueT 0hopMIISETCS IO AaHAIIOTHH € TIOpa3aenaom 2.2.

[To nonpazneny 2.4:

1) cxemsbl JID u ux Ha3BaHUS;

2) SKCIIEPUMEHTAILHO CHATHIE TAOIUIIBI UICTUHHOCTH;

3) noruueckue QyHKIIUHU, COCTaBICHHBIE IO TaOIUIIAM UCTUHHOCTH.

Ilo mogpazneny 2.5:

1) moruyeckas cxema U €€ Ha3BaHUE;

2) noruyeckue mpeoOpa3oBaHus, MOKa3aHHBIC HEMIOCPEICTBEHHO HA CXEeMe:



3) SKCIEpPUMEHTAIBHO CHSATAs TaOIUIAa HCTUHHOCTH.

[To pesynbraram wucciaea0BaHUl AOJKHBI OBITH CHEJIAaHBbl KPAaTKUE BBIBOJBL. BBIBOBI
JOJDKHBI  COACPKATh CBEACHUS O 3HAHMSX, MOJYYEHHBIE CTYJACHTOM B XOJI€ BBIIOJTHEHUS
IKCIEPUMEHTAIBHBIX HCCIEIOBAHUN C yKa3aHUEM OO0JacTH TPUMEHEHUSs, JIOTUYECKHX 3ajad,
KOTOPBIE MOTYT OBITh PEIICHBI C MPUMEHEHHEM HCCIICIOBAHHBIX DJIEMEHTOB.

4 KoHTpO/IbHBbIE BONIPOCHI
1 Kakue areKkTpoHHBIE YCTPOUCTBA HA3BIBAIOTCS IU(DPOBBIME?
2 Kakwue nugpoBbie yCTpOICTBAa HA3bIBAIOTCSI KOMOMHAITMOHHBIMU JIOTHYECKUMU YCTPOUCTBAMU?
3 Kakue ycTpoiicTBa Ha3pIBalOTCS JIOTUYECKUMU dieMeHTamHu (J13)?
4 Ha3oBuUTE OCHOBHBIE JIEHCTBUS alreOpbl JIOTWKU, NMPUBEAUTE UX AHAIUTUYECKYIO 3alUCh U
TaOMM4HYI0 (POpMY, MOKAKHUTE Kakue JID BBIMOTHSIOT 3TH IEHCTBUS.
5 IMouemy snementsl UJIM — HE u U — HE nHaszwiBatoTcst 6a3uCHBIME?
6 OOpsacaute HazHadeHus JID UWcekmouaromee WJIM, Wckmouaromee WJIM - HE,
MaxopuTapHOTO 3JIEMEHTA.
7 OObsICHUTE Ha3HAYEHUE U MIPUHIIUIT JEHCTBUS MyJIbTUILIEKCOPA.
8 N3nosxure NopsAa0K COCTABJICHUS JJOTMUECKON (YHKIIMU 10 TaOIHIle HCTUHHOCTH.
9 Kakue (hyHKIIMM MOXKHO MOJIYYUTh NMPU MHBEPTUPOBaHUU BX010B AneMeHnToB MJIN —HE u U —
HE?
10 IIpencraBbTe TOrMUECKYIO cXeMy peanu3aiuu onepanvu NIIN:
a) UCrob3ys ToJibko nemenTsl NJIN-HE;
0) Tonpko 3mements M-HE.
11 IlpeacraBpTe JIOTHYECKYIO CXEMY peann3anuu onepanuu U:
a) UCIob3ys ToJibko nemenTsl NJIN-HE;
0) Tonpko anmemenTsl U-HE.
12 CocTaBbTe JJOTHYECKYIO CXeMY M TaOJWIy HCTUHHOCTHU U1 PyHKIMH, UCTIONB3ys JID TOIhKO
WJIN-HE, mu6o M-HE (mo yka3anuto npernogaBaress):
a)Y =X,"X,, )Y =X;+X,, B)Y =X;+X,, )Y =X, -X;,
nY=X,"X,-X1"X,, V=X, X, X1 X,, W)Y =X,-X,"X;3,
)Y =aX,+aX,, )Y =X,+X,-X;, )Y =X, X, + X,
nY=X,-X,+X;-X,
13 To ke camoe (cM. 12), HO ucnonp3ys Tosbko 3ementsl U, MJIN, HE.

JIABOPATOPHAS PABOTA Ne8
NCCIEAOBAHUME MHOI'OKACKAJHOTI'O YCUIMTEJISA HA TPAH3UCTOPA

1 Leab padoTshl
1.1 M3yyeHne NpuHIUIUAIBHOMN SJEKTPUUECKON CXeMbl YCUITUTENS U MIPUHIIUIIA €T0 PaOOTHI.
1.2 VccnenoBanre aMIUIUTYTHOM U aMIUTUTYIHO-4aCTOTHOM XapaKTEPUCTUK YCHIIUTEIS.

2 IIporpaMmMa ¥ MeTOMKA BBINOJHEHHUsI Pa00ThI
2.1 IloAroTOBUTH CTEH[ JUTSI UCCIIEOBAHUS YCUIIUTENS K paboTe.
BHemnuii Buj auieBoi naHenu 1ab0paTOpHOTo CTEH1a IPEeACTaBiIeH Ha pucyHke 2.1.
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Pucynoxk 2.1 — nureBas manesas 1a00paTopHOTO CTEH 1A

2.1.1 Pazpem BXO/] ycunutens yepe3 KOaKCUATbHBIN TPOWHUK KaOEISIMH TOIKITFOUUTD K
BBIXOJly T€HEpAaTOpa CUTHAJIOB U 3JIEKTPOHHOMY MUJUTMBOILTMETPY 1. Pazbem BBIXO/] — k
MUWUTUBOJBTMETPY 2 (PUCYHOK 2.2).

MMUJUIUBOJIBT- MUJUIUBOJIBT-
metp Nel metp Ne2
[
Yceunurensb
['eneparop
CUTHAJIOB @ @

Bxonx Breixona

Pucynok 2.2 — IoaxiroueHrne n3aMepuTeNbHbIX TpUOopoB: MuuBoasT™METp | npeaHasHaueH
JUIA U3MepeHus HanpspkeHus: Usx, MUJUIMBOJIBTMETD 2 — HamnpsbkeHus Usbix.

2.1.2 BelkimroyaTenu Ha yCWJINTENE YCTaHOBUTH B IONIOKeHUs: SA1, SA2 — 3aMkH., SA3
—Pa30MKH.

2.1.3 Ilocne nosyyeHus pa3peiieHysl PEeno aBaTelis NOAKIIOUNTh YCUIIUTENb U
U3MEepUTENIbHbIE TPUOOPHI K CETU U JaTh MIPOTPETHCS B TEUCHHE 5 MUHYT.

2.1.4 Y6emutbes B paboTocnocobHocTH ycunurens. Ha reneparope ycTaHOBUTH YacTOTY
rapmonmnyeckoro curHana f =1000 I'm u Hampsokenne Usx = 1 mMB. Hampsbkenune Ha BbIXOZE
YCUITUTEIS TPU 3TOM AOKHO ObITh Ussix = 0,5...1B. Tlocne mpoBepku paboTocmocoOHOCTH
JAIbHENIINE HCCIIEI0BaHUs PEKOMEHIYETCSl MPOBOJAWUTH, MOJKIIOYMB B KAueCTBE HAarpy3Ku
PE3UCTHUBHBIN SKBUBAJICHT.

2.2 VlccnenoBaHue aMILTUTYTHOM XapaKTEPUCTUKU YCUITUTEIS



2.2.1 U3meHnss HanpsKeHUE FeHepaTopa MOoCIe10BaTeIbHO YCTaHOBUTh Usx B MaIa3oHe
ot 0 1o 10 MB uepes 1 MB. 3nauenus manpspkenus: Uswix 3anucathb B Tabnuiy 2.1. i3mepenns
npoBoauTh Ha yactore f = 1000 ['w.

Tabmuua 5.1- AMuntynHas xapakrepuctuka yeummrens f = 1000I '

Usx, uB 0 1 2 3 4 5 6 7 8 9 10
Uswvix, B
KU
KU/KUmax

2.2.2 Jns xaxaoro 3HadeHust HanpspkeHus Usx ot 1 1o 10 MB paccunrtate ko3 duirient
ycusieHus: KU u HopMupoBaHHbIN ko3pduiuent ycuienus KU/KUmax. Pe3ynbrarhl pacueToB
3anucath B Tabauiy 2.1.

[Mpumeuanue - 3Hayenus KU / KU max moMmKHBI pacCUMTHIBATHCS € TOYHOCTBIO [0
TPETHErO 3HAKa MOCIIE 3aIATOM.

2.2.3 Ha ogHOM rpaduke moCcTpouTh aMIUTUTYAHYIO XapaKTepUCTUKY ycunutens Usvix =
F(Usx) n HopMHUpOBaHHYIO aMILUIUTYIHYIO XapakTepuctuky KU /KU max = F(Usx)

2.2.4 Paccuutatb 3Hauenue Usx.min .3nauenue KU nun. BoIOpaTh 13 Tabmuiml 2.1 mpu Usx
= 3 MB. Ilo rpaduky 3aBucumoctu KU/KU max = F(Usx) onpenenuth 3HadeHue Usxmax mpu
ymeHbieHnn kodddumuenta ycunenus Ha 5 % (KU /KU max = 0,95). Jlanee paccuutarh
JUHAMHYECKUN Uarna30H YCUITUTES.

2.3 UccnenoBath BiusiHUE KOHAeHcaTOopa C6 Ha KOAPPUIIMEHT yCUIIEHUS

2.3.1 YcranoButs HanpspkeHue Usx = 3 MB. 3Hauenune HanpsbkeHun Usbix 3amncathb B
Tabnuity 2.2.

5.3.2 Otximrounth KoHAeHcaTOp C6, yCTaHOBHB BHIKIIIOYATENh SA2 B pa30MKHYTOE
nojoxenue. Hosoe 3nauenue Uswix BHECTH B Tabnmiy 2.2. BepHyTh BoiKiIOUaTens SA2 B
3aMKHYTO€ cocTosinue. Paccunrath koaddunment ycunenus KU. YoeauTses, 4To npu
OTKJIIOUeHUHU KoHAeHcaTopa C6 pe3ko yMeHblIaeTcs Ko3hGUIIMEHT yCUIeHHUS.

Tabnuma 2.2 - Bnusane konaencaropa C6 Ha kodddurment ycmienus Usx = 3mB
SA2 3aMKH. Pa3oMkH.
Usuvix.,B
KU

2.4 VccnenoBanue aMILTMTYTHO-9aCTOTHOM XapakTepucTuku yeunutens KU=F(f)

2.4.1 YacToTy rapMOHMYECKOT0 CUTHAJIA HAa TeHEPaTOpe MOCIEI0BATENFHO YCTAHOBUTH B
muanaszoe or 20 I'm mo 100 x['m B coorBercrBuu ¢ Tabmuneir 2.3. Ha kaxnoin dacrore
KOHTPOJIUpOBaTh Hampspkenue Usx, KOTOpoe MOJDKHO HMMETh 3HadeHue 3MB. 3HaueHus
Hanpspokenus Useix ! 3anucaTh B Ta0nuiy 2.3.

Tabnuma 2.3 - AMIIIMTYTHO-4aCTOTHBIE XapaKTepUCTHKH ycrutens Usx=3mB

ITonoxxenue
f,xl1g 0,02 1005 (0,110,205 |1 |2 |5 [10 |20 |50 | 100 | BeIKIROUATEIS
SA1 SA3
Uswvix1,B
KU1 3 P
Usvix2,B
KU2 P P
Uswvix3,B
KU3 3 3

IIpumeuanus:



1. Tlonosxenust BeIKIIOYaTENe: 3 — 3amkHyToe, P - pasoMmkHyTOE.
2. Beixutouatenb SA2 10JKEH HAXOAUTHCS B 3aMKHYTOM I10JIOKEHUU.

2.4.2 BxinouuTh B LElb Nepefayn curdana pesucrop R3, nnsg gero SAl ycTraHoBUTH B
pazomkHyToe mnosioxenue. [lo meroauxe n. 2.4.1 cusate AUX. 3Hauenus HanpsbkeHus Usvix2
3amucarthb B Tabnuiy 2.3. BepHyTh BeikIt04aTenb SAl B 3aMKHYTOE MOJI0KEHUE.

2.4.3 B TperbeM Kackajle MOJIKIOYMUTH Lienb oOpaTtHoll cBsizu R14C8, ycranosuB SA3 B
3amkHyToe mnonoxenue. I[lo meronuke m. 2.4.1 cuare AUX. 3Hauenust HanpspkeHus Usgwbix3
3anucaTh B Tabnuiry 2.3. BepHyThb BeIKIIOYaTeNlb SA3 B pa30MKHYTOE MOJIOKEHHE.

2.4.4 Insa tpex AUX paccuutare kodpdummentst KUI, KU2, KU3 (tabaumna 5.3).
Yoeauthcesi, 4TO BKIIOUYEHUE pe3rucTopa R3 mpuBoAMT K yMEHbIICHHIO KO3 (UITMEHTA YCUIICHUS
B 00J1aCTH HU3KHUX YaCTOT, a moakiatoueHue 1enu R14C8 — B 001acT BBICOKUX YacTOT.

2.4.5 Tloctpouts Tpu AUX KU = F(f) Ha omHOoM Tpaduke. MacmTab 1o OCH 4acToT
clenyeT BbIOpaTh JorapudMuueckum (CM. peKOMEH AU K JlabopaTtopHoi padote Ne3).

2.4.6 Onpenenuts rpaHuyHble 4acToThl fry w frp i nepsoit AUX KUI=F(f) npu
ko3¢ pumenTe yacToTHbIX uckaxkeHud M = 2. Ilpu stom 3Hauenne KUO Bb1OpaTh 13 Tabauis! 2.3
npu f=1 k'

3 Conep:xkanue oTyera

OTueT cocTaBiseTcs B COOTBETCTBUU C IPOTPAMMOM BBITIOJHEHUS pabOTHI M JIOJDKEH
BKIIIOYAaTh HAaWMEHOBaHHWE pabOTHI, IeTb Pa0OOTHI, MPHHIUIHAIBHYIO DJIEKTPUYECKYIO CXEMY
YCUJIUTENSL, TIepeueHb 000pyioBaHus U cieayroniie nanusie. [lo moapazneny 2.2:

1) tabmuny 2.1 (m.2.2.1);

2) MOCTPOEHHbIE aMIUTUTYHbIE XapaKTePUCTUKH ycunuTens (1m.2.2.3);

3) rpaduyecku HalimeHHOe 3HaueHue Usx.max, pacuetsl 3HaueHnt Usx.min u D (11.2.2.4).

[To moxpasneny 2.3 B oTUeT BKItOUaeTCs Tabmmma 2.2.

ITo mompazneny 2.4:

1) Tabmuy 2.3 (1m.2.4.1)

2) MOCTPOCHHBIC aMILTUTYTHO-YaCTOTHBIE XapaKTePUCTUKH ycunuTens (1m.2.4.5);

3) rpaduyecKky HaliIeHHbIC 3HAYEHUS TPAaHUYHBIX 9acToT (11.2.4.6).

[To pe3ynpTaTam uccienoBaHUil HEOOXOIUMO IPOBECTH aHAIN3 MOJTYYEHHBIX PE3YJIbTATOB
U cJenaTh BBIBOJABI O JIMHAMUYECKOM JMANa30HE M TMO0J0Ce MPONMYCKAHUS YCHUIIUTENs,
BO3MOXHOCTH M3MeHeHHs AUX Ha HM3KUX U BBICOKMX YacTOTax, BIMSHUM KOHIEHCATOpa B
SMUTTEPHOM LIenu Ha KO3()PUIIMEHT yCuIeHHUs.

4 KOHTpOJIbHBIE BOIIPOCHI

1 Kakue xackaapl BXOJAT B COCTaB yCUIIUTENS, UX OCOOCHHOCTH U Ha3HaYeHUE?

2 K xakoMy KJ1accy OTHOCHUTCSL pEXHUM pabOThl KaKJIOTO KacKajaa, B UeM pa3HULIA MEKIY
knaccamu A u B?

3 Kakue oOpatHble CBsI3U UCI0JIb30BaHbI B ycunutese? [losicHuTe ux kBanupukalmoHHbIe
MIPU3HAKK U HA3HAYCHUE.

4 OObsAcHUTE TPUHIUI ACWCTBUS TOTO WJIM MHOTO Kackaga ycwiuTens (MO0 yKa3aHHIO
MpernoaBaTenis).

5 OObpsicHUTE HaA3HAYEHHE TOTO WJIM HMHOTO OJJIEMEHTa ycuinuTens (Mo yKa3aHHUIO
MpernoaBaTenis).

6 B uem cocTosT HETMHEWHbIE NCKa)KEHUS B YCUITUTEINE, TI0 KaKOW MPUYMHE U KOT/1a OHU
BO3HHKAIOT?

7 Kak KOJIM4eCTBEHHO OLICHUBAIOTCS HEIMHCHHBIC HCKAXKCHUS?

8 UTo moHMMaeTcs Mo TMHAMUYECKUM AUana3oHOM YCUIIMTENs?

9 JlaiiTe OLIEHKY SKCIIEPUMEHTAIbHON aMIUIMTYAHOU XapaKTEePUCTUKE YCUITUTEINS, IIOYEMY
OHAa OTJIMYACTCs OT UACaIbHOMN?

10 ITo kakoil mpUUYMHE U B KAKOM CJIy4yae BO3HUKAIOT JIMHEHHbIE UCKAXKEHUS?

11 [aiiTe onpeneneHnue aMIUIUTYJHO-4aCTOTHOM XapaKTEPUCTUKHU YCUITUTEIS.



12 Yro siBsieTCs KOJIMYECTBEHHOW MEPOM YaCTOTHBIX MCKAXKEHUI?

13 Kak omnpenenuTs 1oyiocy NpoIyCKaH!usl YCUJINTENS?

14 OObsacuute, mouemy peanbHas AUYX ycwimmrens ¢ RC-cBA3pI0 OTIMYAETCS OT
UJICAIBHOM.

15 Tosicuute, MO Kakoil MpuUYMHE BKItOUEHUE pe3uctopa R3 B ucciegyemoMm ycuiaurene
MPUBOANT K YMEHBIIECHHUIO KOA((PUIIMEHTA YCHIICHHS Ha HU3KUX 9acTOTax?

16 OOwbsacHutTe, mouemy mnoaxmtoueHue uenu R14, C8 B ycuiurtene HOpUBOIUT K
YMEHBILIEHUIO KO3(h(pULIMEHTa YCUIIEHNS Ha BBICOKMX YacTOTax?

17 C xakoii 1enpto nokiItoueH Konjaencarop C6 B yCUIIUTENE U TIOUYEMY €r0 OTKITIOUEHUE
MPUBOAMT K 3HAYUTEILHOMY YMEHBIICHUIO KOAPPHUIIMEeHTa yeuIeHus?

IIpumep Tecra

OCHOBHbIE HOCHTEJIH 3apsi/ia B MOJIYNPOBOAHHKE P-THIIA
L] DnekTpoHb
L1 eipku
[0 OrpunarensHbie HOHBI
0] TMonoxuTenbHbIE HOHBI
L] ®orous

OCHOBHbIE HOCHTEJIH 3apsiia B MOJYNPOBOIHIKE N-THIA
L] DnektpoHsb
L1 eipku
[0 OrpunarensHbie HOHBI
[J TMMonoxutenbHbIE HOHBI
] ®oroHb
Yci0BHOMY rpaduyeckoMy H306pakeHHI0 MOJIYIPOBOIHUKOBOI0 NPHGOPa COOTBETCTBYET

] BBIIpSMHUTENbHBIH IO
U] TyHHeNbHBIH 1O

(] BHIOIApHBIH TPAaH3UCTOP
[ JIvomHbIi THPHCTOP

[J Crabumutpon

YcaosHomy rpaguyeckoMy U300paKEHUIO OJIYNIPOBOJHUKOBOr0 NpUudopa COOTBETCTBYeET

[J BunosnspHbIii TpaH3UCTOP N-P-N

[J BunonspHsiii TpaH3UCTOP P-N-P

L] TMoneBoii TpaH3KUCTOP C YIPABISIOMMMH P-N IEPEXOAMH
(] TMoneBoii TpaH3KUCTOP C U30IUPOBAHHBIM 3aTBOPOM

[J TpuomHBIi THPUCTOP

YcaoBHOMY rpapuyeckoMy H300paskeHHIO MOJYIIPOBOAHUKOBOIO NPUO0Pa COOTBETCTBYET



o

[l BunonspHsiil TpaH3UCTOP N-P-N

[l BunonspHsiil TpaH3UCTOpP P-N-P

L] Tlosneroii TpaH3UCTOP C YIPABISIOIIMMHU P-N MIEPEXOAAMH
L] TloneBoii TpaH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM

L] TpuoaHblil THPUCTOD

Cxema BKJIIOYEHHUS TPAH3UCTOPA ¢ 001 uM(eid)...

j@ﬁo

[ Basoii

[ 3emurei

L1 Omurrepom
1 Kosmekropom
[1 3aTtBOpOoM

YcaoBHOMY rpaduueckoMy H300paKeHUI0 NMOJTYNPOBOJHUKOBOIO MPHUGOPa COOTBETCTBYET

S

] BumonspHbIi TpaH3UCTOP N-P-N

] BumonspHbIi TpaH3UCTOp p-N-p

L] TlosneBoii TpaH3UCTOP C YIPABIIAIOIIUMHI P-N IEPEXOAAMH
[ TlomeBoii TpaH3UCTOP C U30IHMPOBAHHBIM 3aTBOPOM

[ TpuonmHbIii THPHCTOP

YcaoBHOMY rpaduueckoMy N300pasKeHHI0 MOJIYNPOBOJHUKOBOIO MPHGOPA COOTBETCTBYET

-

(] BoIIpsIMUTEIBHBIH U0
[ TyHHeNbHBIH 1O

[J TpuomHBIi THPUCTOP

O Cumucrop

(] BumossipHbIi TpaH3HCTOP

YcaoBHomy rpaguyeckoMy H300paKeHHIO MOJIYIIPOBOAHUKOBOI0 IPHO0Pa COOTBETCTBYET

=

[J BeImpsIMUTENBHBINH 10T



] doromnon
[] Caeromuon
L1 ®ororupucrop
] Crabumutpon

du3nyecKuii cMbICT hi1- mapaMeTpa TpansucTopa
[ BxomHast MpOBOANMOCTE
L] Koa¢pduuueHT nepenayuu mo HampsHKeHUIO
[ BxomHOe COMPOTHBIIEHHE
[ Koa¢h¢uumeHT nepenadu 1mno ToKy
L] Koa¢ddunneHT 00OpaTHOI CBSI3H

Du3nYecKuii cMbICT hy1- mapaMeTpa TpansucTopa
] BxomHast MpOBOANMOCTE
L] Koa¢hduuueHT nepenayuu mo HanpsHKeHUIO
[ BxomHOE COMPOTHBIIEHHE
L] KoaddunmeHT nepenadu 1mno ToKy
L] KoaddunmeHT 00OpaTHOI CBSI3H

YciaoBHOMY rpapuyeckoMy H300paskeHUIO COOTBETCTBYET MOJIYNPOBOHUKOBBIA ONTPOH
— 7 )
—

LI JTnomHbrit

1 Pe3ucTopHBIi

1 TpaH3ucTOpHBIH n-p-N
1 TpaH3ucTOpHBIHA p-N-P
] TupucTOpHBIi

IMoJioca nponyckaHusi yCHJIUTEIsI- 3TO IMANA30H YACTOT OT HUKHEll TPAHUYHO 10 BepXHei
rPaHUYHOI YaCTOTHI, B peeIax KOTOPoro

] KoahbHuuueHT yeriieHns: He M3MEHSIETCS

[] ®opma BBIXOAHOIO CHTHaJA MOBTOPSIET GOPMY BXOJHOTO

[J OTCyTCTBYIOT JTMHEHHBIC HCKAKEHUS

[ Koa¢hduuueHT 4acTOTHBIX HCKaKEHU I HE PEBBIIIACT 33 JaHHOC 3HAUCHNE

[J OrcyTCTBYIOT HETHHEHHBIC HCKAKCHUS

Yc1poiicTBO ¢ ye10BHBIM rpaduyeckuM H300paskeHueM

g

L] Jloruveckuii aeMeHT

[ OmepaliiOHHBIH YCHIUTENb
[ BeinpsiMuTelh

[J Tpurrep

[0 Cuyerynk UMITYIIBCOB

Ha pucyHke npuBenena cxema...



[0 MocCTOBOrO BBIIPSIMHTENS
[0 OmHOIONYEPHOAHOTO BBITIPAMUTEIS
O Veunurens ¢ obuei 6a3oit

L] Yeumurens ¢ 00IMM YMMHUTEPOM

0 Ycunurens ¢ oOIIUM KOJIEKTOPOM

Yc1poiicTBO ¢ YCI0BHBIM rpaguyeckuM U300pakeHueM
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[ HeuHBepTHPYIOMINI YCHINUTEND
] MHBepTUPYIOUIMIA YCHITATEND
1 Cymmarop

I Wurerpartop

L Tuddepenmarop

HpaBI/l.]IbHaﬂ moCjIe1I0BATC/IBHOCTD HAMMCHOBAHUSA JIOTUYOCKUX WIEMCHTOB
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YcrpoiicTBo ¢ yeI10BHBIM rpagiiecKuM u300paskeHeM

-

[ OmepaiiOHHBIH YCHIUTENb
0 Jlormueckuii anmement MJIN-HE
[0 Jlormueckuii snmement U-HE

[J Tpurrep

L] Cyerunk UMITYJIECOB

YcIpoiicTBO ¢ yCJIOBHBIM IpapuecKuM H300paskeHneM

B



[J OrepaliiOHHBIA YCUITUTETh
O Jlormueckuii snement MJIM-HE
[0 Jlormueckuii snmement M-HE
LI Tpurrep
[ Cuerynk UMIyIbCOB
YciaoBHOe 0003HaAYeHHE COOTBETCTBYET. ..

/| T
— C

— K

Q

Q
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LI Perucrpy

[ Cuerunxy

L JK-tpurrepy

L1 D-tpurrepy

L] RS-tpurrepy
YcrpoiicTBo, MpeAHA3HAYEHHOE /151 ONpe/e/IeHNsI U 3alIOMUHAHUS B JBOMYHOM Ko0Je KOJIHYecTBA
BXO/IHBIX CHTHAJIOB

L] MynbTHIUIeKaTop

L] Amnanoro-iudpoBoit mpeodbpasoBarteib

L] Hemudpatop

L] Peructp

[ Cyerduk UMITYJIbCOB
Ha pucynke nokasana cxema ...
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[J Cuyerynka JBOMYHOTO CYMMHUPYIOIIETO C TOCISIOBATEILHBIM ITEPESHOCOM
[ Cuyerunka IBOMYHOTO BBIYUTAIONIETO C MTOCIEAYIOIUM [IEPEHOCOM

[J Cuyerynka JBOMYHOTO CYMMHUPYIOIIETO ¢ TAPaLICIbHBIM IEPEHOCOM

[0 Cuerunka QeCATHYHOTO CYMMHPYIOIIETO € TIOCIEN0BATENBHBIM IIEPEHOCOM U €CTECTBEHHBIM
MOPSIJIKOM CYU€eTa
1 Perucrpa

Ha pucynke mokasana cxema ...
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[ Cuerunka

0] TMapamiensHOro perucrpa

L] TMociemnoBaTenbHOro perucTpa
L] JemmdpaTopa

L] MynpTHIuiekcopa

Ha3Banue cxemMbl BBINPAMMUTEIA.. .
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L] Tpéxda3Horo oxHONOIYIEPUOIHOTO

(] OxHOMOMyIIepHOIHOTO

(] JIByXMOMYIIEpHOIHOIO C BEIBOAOM CpEIHEH TOUKM 0OMOTKH TpaHchopMmaropa
L] JByXmoJyneproaHOro MOCTOBOTIO

L] Tpéxdasznoro MocToBOro

HaszBanue BBINIPAMMUTEIA 1JIsA BpeMeHHOﬁ AHArpaMmMmbl HAIIPAKCHUSA UH HA €0 BLIX0AE

u

/\ 2 /\
1 T g
UHA E\/I Il

L1 OnHoda3HbIil 0qHOTIOTYIIEPHO THBII

(] Muoroda3zubIii

1 OxHoda3Hblii ¢ BEIBOJOM CPEIHEH TOUKH
] TpexdasHblii ¢ BEIBOAOM CpEIHEH TOUKH
[ Tpéxdasublit MOCTOBOM

IIpenenbHble IKCNIYyaTAMOHHbIE MapaMeTPhl UO0AA 1JIs1 BLIIPSAMHUTEJIel npu padoTe Ha
NMPOMBIILJIEHHOH YacToTe

01N N kW —

[ TIpsmoe HaIpsDKEHHE U OOpATHBIM TOK
1 O6paTHOe HAIIPSHKEHUE U IPAMOM TOK
[ TIpsMoe HAIpsDKEHUE U IIPSMOI TOK

] MormHocTr

1 O6paTHOe HAIpsDKEHHE U 00paTHBIM TOK

IIpumep BONPOCOB /AJisl YCTHOTO OMPOCA CTYAE€HTOB:
[TonynpoBOAHUKOBBIE TUOIbI

. UTo Ha3pIBaeTCs MOJIYIIPOBOJHUKOBBIM JHOAOM?

. Knnaccugukanus nonynpoBoHUKOBBIX IHOJIOB.

. Ha3Hauenue nonynpoBOJHUKOBBIX TUOMIOB.

. O603HaUeHue U CTPYKTYpa MOIYIPOBOHUKOBBIX JAUO0/IOB.

. BonpT-aMriepHast XxapakTepuCcTHKa MOJYITPOBOJHUKOBOIO JUO/A.
. BellpsiMuTENIbHBIE CBOMCTBA MOJIYIPOBOAHUKOBOIO JHOJA.

. [IpyHIMI NECTBUSA NOTYIPOBOJHUKOBOTO TUOJA.

. PaboTa moyrynpoBOoIHUKOBOTO JIM0/a C HATPY3KOM.

9.

Br160p NOTynpOBOTHUKOBOTO JTMOJIA.

10. OnumuTe THEPLUHUOHHBIE CBOWCTBA MOJIYITPOBOJHUKOBOIO IMO/A.

11.  Onumure 0COOEHHOCTH  IOCIENOBATENBHOTO U MapauIeIbHOTO
IIOJIYIIPOBOJHUKOBBIX JUOJIOB.

12. Packpoiite MOHATHS JUOIHBIN cTONIO U OJIOK.

COCAUMHCHUA



13. YcnoBHo-rpaduueckoe o003HaueHue, crpykrypa u BAX crabunurpoHa.

14. IlpuHuun gelcTBrs CTaOUIUTPOHA.

15. YcnoBHo-rpaduueckoe o6o3HaueHue 1 BAX n1ByXCTOpPOHHETO CTaOMIMTPOHA.

16. OcHOBHBIE XapaKTEPUCTHKH JIBYXCTOPOHHETO CTAOMIUTPOHA.

17. PackpoiiTe NOHATHE CTAOUCTOP M ONUIINTE €r0 XapAKTEPUCTUKU.

18. YcmoBHo-rpaduueckoe o6o3HaueHue 1 BAX TyHHEITLHOTO U0,

19. IlpuHuun gelcTBUS TYHHEIBHOTO MO/,

20. Onumure paznuuust BAX TyHHENIBHOTO U NOJIyIPOBOJHUKOBOTO JTHUOJIOB.

21. YcnoBHo-rpaduueckoe o6o3HaueHue u BAX obpamenHoro anoja.

22. Onumure paznnuust BAX oOpailieHHOro U noJIylpoBOIHUKOBOTO JIMO/I0B.

23. Packpoiite noHATHE BapuKan U onuiuute ero BAX.

24. OTnuuTeNbHBIC YEPTHI BAPHUKAIl B CPABHEHHH C TIOJIYIIPOBOTHHKOBBIM JIHOIOM.

25. YcnoBHo-Tpaduyeckoe o6o3naueHne u BAX nuona [lotkw.

26. Onumure cTpykTypy auoaa lllotku u ocoGeHHOCTH ero paboThI.

27. Packpoiite npeumyiiecTa u Hepoctatku nuoaa [loTku.

28. Onumure METOJUKY IMOCTPOEHUs Harpy3ouyHoil mnpsmoil Ha BAX moJsiynmpoBOJHHKOBOTO
MO/,

29. KakuMm 06pazoM MOKHO U3MEHSTH M0JI0KeHNE paboyueil Toukru Ha BAX nosynpoBoAHUKOBOTO
IMOJ1a.

30. Kakum o00pazoM MOXHO M3MEHATh I[IOJIOKEHHE Harpy3o4yHod mpsmoil Ha BAX
MOJIYIPOBOIHUKOBOTO AUOJA.

31. TlpuHmun peWcTBUS CTAaOWIUTPOHA B PEKHUME MMapaMETPUYECKOro cTabuiam3aropa
HaTIPSDKCHHS.

32. U3smenenue paboyveil XapaKTepUCTHKU MapaMeTPUISCKOTO CTAOMIM3aTOPa HAMIPSHKEHUS.

bunonsipueie TpaH3UCTOPHI
1. Yto Takoe OGUMIOJISPHBIE TPAH3UCTOPHI U KaK OHH KJIacCU(DULIUPYIOTCS.
2. YcnoBHo-Tpaduueckre 0003HAYEHUS U CTPYKTYPBI OUTIOJISIPHBIX TPAH3UCTOPOB.
3. Haznauenue smutTepa, KoJuiekTopa 1 06a3bl y OUMOISIPHOTO TPAH3UCTOPA.
4. ITpuHIMN 1eHCTBHUSA OUIOJSIPHOTO TPAH3UCTOPA.
5. DHepreTHueckue IuarpaMMbl OWIIOJISIPHOTO TpPaH3UCTOpPa B PaBHOBECHOM U pabodyem
COCTOSIHUH.
6. Onumure crnocoObl BKIIOYEHHUS OUMOJSPHBIX TPAH3UCTOPOB M M3MEHEHUE YCHUIIMTEIbHBIX
CBOMCTB B 3aBUCUMOCTHU OT CXEMBI.
7. OnumuTte ocodeHHOCTH PaboThl cxeMbl O0.
8. Onumute ocobeHHocT padoTsl cxembl Ob.
9. Onummure ocodeHHocTH pabothl cxembl OK.
10. Cratuueckue BAX TpaHn3ucropa.
11. OnuiuTe B3aMMOCBSI3U MEX/1y BXOJIHOHM ¥ BbIXOAHOUW BAX OUMOIIpHOTO TpaH3UCTOPA.
12. Onumute 0COOEHHOCTH pabOThI U MPEJCTaBbTE IKBUBAICHTHYIO CXEMY 3aMEIICHHS CXEMBI
OD B MaJlOCUTHAIBHOM pEXUME.
13. Onummre 0coOEHHOCTH PAdOTHI U MPEACTaBhTE IKBUBAJICHTHYIO CXEMY 3aMELICHHUS CXEMBbI
Ob B ManocurHaiabHOM peKUME.
14. Onumure OUMONSIPHBIN TPAH3UCTOP KaK JTMHEUHBIN YEThIPEXIOIIOCHHUK.
15. Pacuet h-mapameTpoB OHITOJIAPHOTO TPAH3UCTOPA BKIIOYEHHOTO 110 cxeme OD.
16. Pacuet h-mapameTpoB OHITOIAPHOTO TPAH3UCTOPA BKItOYEHHOTO 110 cxeme Ob.
17. Onumure 4acTOTHBIE CBOWCTBA OUIIOJISIPHBIX TPAH3UCTOPOB.
18. Kakum o00pa3oM MOXXHO H3MEHSTH TMOJIOKEHUE padoueil Toukum Ha BbIXOMHOW BAX
OUIIOJISIPHOTO TPAH3UCTOPA.
19. Kakum 06pa3oM MOKXHO U3MEHATH TOJIOXKEHHE HArpy304YHON MpsMoil Ha BeIxoaHoU BAX
OUIIOJISIPHOTO TPAH3UCTOPA.
20. [TpunIUI AeWicTBUS OUTIONSPHOTO TPAH3UCTOPA B KIIFOUEBOM PEXUME.



[Tonesblie TpaH3UCTOPHI.
1. Yto Takoe mojeBble TPAH3UCTOPHI U KaK OHU KIACCH(PHUIUPYIOTCS.
2. YcnoBHO-Tpaduyeckoe 0003HaYeHNE U CTPYKTYpPa MOJIEBOr0 TPAH3UCTOPA C YIIPABIsEMBIM P-N
[IEPEXOJOM.
3. [IpuHUMI JeMCTBUS MOJIEBOTO TPAH3UCTOPA C YIPABISEMBIM P-N IEPEXOIOM.
4. BonbpT-aMIiepHbIe XapaKTEPUCTUKHU [TOJIEBOIO TPAH3UCTOPA C YIPABIIEMBIM P-N IEPEXOIOM.
5. YcnoBHo-Tpaduueckoe 0003HAYCHHE M CTPYKTYpa MOJIEBOTO TPAH3UCTOPA C U30JIMPOBAHHBIM
3aTBOPOM U BCTPOCHHBIM KaHAJIOM.
6. IlpuHuMn neMcTBUS MOJEBOIO TPAH3UCTOPA C U30JMPOBAHHBIM 3aTBOPOM U BCTPOCHHBIM
KaHAJIOM.
7. BonpT-aMnepHbI€ XapaKTEPUCTHUKHA IOJIEBOTO TPAH3UCTOPA C M30JUPOBAHHBIM 3aTBOPOM U
BCTPOEHHBIM KaHAJIOM.
8. YcinoBHO-Tpaduueckoe 0003HAYCHHE U CTPYKTYpa MOJEBOTO TPAH3UCTOPA C M30JIUPOBAHHBIM
3aTBOPOM M MHAYLIHUPOBAHHBIM KaHAJIOM.
9. IlpuHiun nefcTBUS MOJIEBOTO TPAH3UCTOPA C U30JIMPOBAHHBIM 3aTBOPOM U MHAYLIUPOBAHHBIM
KaHAJIOM.
10. BonpT-amnepHsble XapaKTEpUCTUKH IOJEBOTO TPAH3UCTOPA C WU30JHMPOBAHHBIM 3aTBOPOM M
MHIYIUPOBAHHBIM KaHAJIOM.
11. OnumunTe OCHOBHBIE MTAPAMETPBI MOJIEBBIX TPAHZUCTOPOB.
12. O6nacTh NpUMEHEHUS MOJIEBBIX TPAH3UCTOPOB.
13. IlpenmMy1iiecTBa ¥ HEAOCTATKU MOJIEBBIX TPAH3UCTOPOB B CPABHEHUH C OUMOJISIPHBIMHU.
14. Crioco6b! BKITFOUEHHS TIOJIEBBIX TPAH3UCTOPOB.

[lepexmouaroniye NoaympOBOIHUKOBBIE TPHUOOPHI
. Kako#t moyrymmpoBOTHUKOBBIN TPHOOP HA3BIBAIOT TUPHUCTOPOM.
. U306pa3ute CTpyKTypHYIO CXEMY THUPHCTOPA.
. I3o6pasute ndyXTpaH3uCTOPHYIO SKBHBAJICHTHYIO CXEMY THPHCTOPA.
. OnumuTe NpUHLIMN ACUCTBUS TUPUCTOPA.
. Onumure 3aBUCUMOCTb K03()PUIIMEHTA Olcr OT BETUYUHBI TOKA SMUTTEPA.
. [Ipu kakux yclIOBUSX TUPUCTOP OTKPHIBACTCHL.
[losichute mnpuHUMO AEWCTBUS THPUCTOpAa HA OCHOBE (PYHIAMEHTAJIbHOTO YpaBHEHUS
YETBIPEXCIONHON CUCTEMBI.
8. Pa3HOBUHOCTH THPUCTOPOB U UX YCIOBHO-Tpaduueckue 0003HaYCHUS.
9. BonbT-ammiepHasi XapakTepuUCTHKa THPUCTOPA.
10. Tok cpsIMJIEHUS U €TO BIMSHUE Ha BOJbT-aMIIEPHYIO XapaKTEPUCTUKY TUPUCTOPA.
11. PazHoBuaHOCTH THpUCTOPOB U UX BAX.
12. TlosicHuTE MOHATHE CKAYKOOOpa3HOE U3MEHEHHE MOJIOKEHUS pabouel TOUKH.
13. TlosicHUTE MOHATHE TOK yIEP>KaHUS.
14. TlosicHUTE MOHATUE HAMPSHKEHUE OTKPBITUS TUPUCTOPA.
15. OT kakuX mapaMeTpoB 3aBUCUT YPOBEHb HANPSDKEHUSI OTKPHITHSI TUPUCTOPA.
16. Onumure ycnoBUS U3MEHEHUS MOJIOKEHUS Harpy304HOM MPsIMOH.
17. ®a30-UMIyNbCHOE YIpPaBIEHUE THPHUCTOPOM.
18. IIpuHUIHMI IEHCTBHSI THPUCTOPHOTO PEryssTOpa HAIPSHKEHHUsI HA CHMUCTODE.
19. TlpuHUIHMI AEHCTBHSI THPUCTOPHOTO PETyISTOpa HAMPSHKEHUS HA ABYX TUPUCTOPAX.
20. [IpuHUMO nelcTBUS TUPUCTOPHOTO PETYISATOpA HANPSHKEHUs C 3allUTOW TUPHCTOPOB OT
00paTHOTO HaNPSKEHUS.
21. IlpuHUMI AEHCTBUSI THPUCTOPHOTO PEryJsTOpa HAPSHKEHHUS HA OJJHOM TUPUCTOPE.
22. CuioBble kmoueBble TpaH3uctopbl IGBT ux o6o3HaueHue U HSKBUBAJICHTHAs CXeMa.
23. BAX cunoBoro kio4eBoro Tpansucropa |GBT.
24. OntHOTIEpEXOAHbIE TPAH3UCTOPBI UX CTPYKTYpa U 0003HAUYEHHE.
25. BAX oHOTIEpEX0THOTO TPAH3UCTOPA.

NN kAL



DOTOINEKTPHUUECKHUE MTOIYIIPOBOIHUKOBBIE TPUOOPHI
. @OTOAUOT U €ro PEKUMBI paOOTHI.
. [Ipunun neiictBust poroauoa.
. BAX ¢oronnona.
. @oTomon B pexxume (porompeoOpazoBaTes.
. ®oToiMoN B pexxumMe (poToreHeparopa.
. CnexTpanbHasi XapaKTepUCTHKa (OTONPUEMHHUKA.
. HacToTHas xapakrepucTuka OTONPUEMHHUKA.
. @oTOTpaH3HUCTOP: YCIOBHO-Tpadudeckoe 0003HAYCHHE U CXeMa BKIIFOYCHHS.
. BAX ¢ororpansucropa.
10 [TpuHumn neiicTBus GoToTpaH3ucTOpA.
11. ®oToTUpuUCTOP: ONpeeNeHNE U YCIOBHO-Tpaduyeckoe 0003HaYEHHE.
12. BAX doTotupucropa.
13. Ilpunuun aerictBus GoTOTUPHUCTOPA.
14. ®oTtopusucTop: onpeesieHne u ycaoBHO-Tpadruueckoe 0003HaUEeHHUE.
15. U3menenue BAX ¢gotopusucropa npu M3MEHEHUH CBETOBOTO MOTOKA.
16. Ilpunuun aedictBus GpoTopusncTopa.
17. CBeToMob1: YCIOBHO-Tpadudeckoe 0003HaUYCHUE U TIPUHIIHI JICUCTBHS.
18. SIpkocTHas XapakTEpUCTHUKA CBETOANOIA.
19. CnekTpanbHas XapaKTepUCTHUKa CBETOIMO/IA.
20. OnTpoHsI: onIpeieNieHrne U yCIOBHO-Tpaduueckoe 0003HaAUCHHE.
21. OcobGenHocTH pabOTHI ONTPOHOB.
22. Beixoanast BAX ontpoHna.
23. [TpuHuuMn IeWCTBUS ONTPOHA.
24. JlocTOMHCTBA ONITPOHOB.
25. O6nacTh TPUMEHEHUS OTITPOHOB.

O 0 I DN WN —

HuTerpanbHble MUKPOCXEMBbI
1. Yto Takoe UHTErpajibHas MUKpocxema?
2. IIpeumyiiecTBa MHTETPATBHBIX MUKPOCXEM.
3. Kak knaccuuuupyrorcs HHTErpaibHble MUKPOCXEMBI 10 TUIOTHOCTU YIAKOBKH.
4. Kak xnaccuuuupyroTcst HHTErpajabHbIE MUKPOCXEMbI IO TEXHOJIOTHH U3TOTOBIICHUS.
5. Kak xitaccuuuupyroTcsi UHTErpajibHble MUKPOCXEMBI 10 (DYHKIIMOHATLHOMY Ha3HauYEHHUIO.
6. Uto Takoe MUKpompoieccop?
7. O6sacTh NPUMEHEHUSI HHTETPAbHBIX MUKPOCXEM.

Jna npomexncymounozo koumpoas (OIIK-3 CrnocobeH HCIOIB30BAThH
METOIbl aHAJIN3a M MOJCIMPOBAHMS JJICKTPUUYSCKUX IENeH W DISKTPHUCCKUX
MaIIIiH).

Bonpocut k 3auemy:
1. BHCKTpOHI/IKa, Kak 00J1acThb HAyKH U TCXHUKHU. Ponb OJICKTPOHUKHU B PCHICHUH 3a4av I10
YCKOPCHUIO BHCAPCHUS HAYIHO-TCXHUYICCKUX ,Z[OCTI/I)KGHI/Iﬁ B BHCKTpI/I(I)I/IKaLII/II/I C.X.
2. HOJ’Iyl'IpOBOI[HI/IKOBBIe HpI/I60pLIZ OIIPECACIICHUC, MOJIYITPOBOAHHUKOBBIC MaTepurailbl,
QJICKTPOMMPOBOAHOCTDL TBEPABIX TCII.
3. CoOcTBEeHHAs HNIEKTPOIPOBOJHOCTH MOJTYITPOBOIHUKOB.
4. HpI/IMCCHaﬂ QJICKTPOMMPOBOAHOCTD MOJTYITPOBOJHHUKOB.
5. BHCKTpOHHO-I[BIpO‘{HLII‘;I nepexon (OCHOBHBIC MMpONLeCCChI, O6pa3OBaHI/Ie IIOTCHIUAJIBHOT'O
6apbepa).



6. BonbT-aMiiepHasi XapakTepuCTHKa p-n epexoaa.

7. IIpo6oii p-n mepexona.

8. BiusiHue TeMieparypbl Ha BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY P-N IEPEX0a.

9. BeinpsMuTenbHble OUOABI (CTPYKTYpbI, BOJIbT-aMIIEpHAsl XapaKTEpUCTHKA, IapaMeTpsl,
001acTH IPUMEHEHHUS).

10.  KpemumeBble  cTaOMnuTpoHBI,  crabuctopsl.  [lapamerpuueckmii  crabuim3aTop
HaIpPSHKEHUS.

11. TynnenbHbIe 1 0OpaiieHHble 1uoabl. Bapukansl. Juoaer HoTku.

12. PaGoTa HoIympoBOJHUKOBBIX IMOJIOB C HATPY3KOH.

13. bunonspHbIe TPAaH3UCTOPHI: OTIPE/IEIeHUE, KilacCUu(DUKAIUS, CTPYKTYpa.

14. ITpunuun aelcTBUs OUNONISPHBIX TPAH3UCTOPOB.

15. Crioco0Obl BKIIOUEHHS TpaH3UCTOPOB. Toku, mpoTekatouiue B Tpansucrope. Koapduirienrsr
nepeauu ToKa.

16. CraTnueckue XxapakTepUCTUKH TPAH3UCTOpa B cXxeMe ¢ o01iei 6a3oil.

17. CraTnueckue XxapakTepUCTUKH TPAH3UCTOPA B CXEME C OOIIUM SIMUTTEPOM.

18. DkBUBaJNIEHTHAs CX€Ma U MapaMeTpbl TPaH3UCTOPa pH BKiItoueHuu no cxeme Ob u O9.
19. TpaH3ucTOp — KaK JIMHEHHBIN YETBIPEXIIOIFOCHHUK.

20. YacToTHBIE CBOMCTBA TPAH3UCTOPA.

21. ITpeaenbHO-A0MYCTUMBIE IKCILTyaTallMOHHbBIE TAPAMETPbl TPAH3UCTOPA.

22. PaboTa TpaH3UCTOpa C HATPY3KOU B KOJUIEKTOPHOM IIETIH.

23. KiroueBoii pexxuM paboThl TpaH3UCTOPA.

24. CocTaBHBIE TPAH3UCTOPBI.

25. IosieBbie TPAaH3UCTOPHI C YIPABISIIOIIUMHI P-N MEPEXOJAMH.

26. ITosieBbie TPAaH3UCTOPHI C U30JMPOBAHHBIM 3aTBOPOM M BCTPOCHHBIM KaHAJIOM.

27. IloneBble TPAaH3UCTOPHI C N30JIMPOBAHHBIM 3aTBOPOM U MHAYIIUPOBAHHBIM KaHAJIOM.

28. YCTpOMCTBO M MPUHLIUI ACUCTBUS IUOIHBIX TAPUCTOPOB.

29. YCTpOoiCTBO M IPUHLIMN ACHCTBUS TPUOIHBIX THPUCTOPOB.

30. BAX 1 OCHOBHBIE TTapaMeTPbl THPUCTOPOB.

31. Pa3HOBUHOCTH TUPUCTOPOB.

32. PaboTa TpHOAHOTO TUPUCTOPA C HATPY3KOM.

33. ®a30-uMIyJIbCHOE YIIPaBICHUE TUPUCTOPAMHU.

34. TupucTOpHBIE PETYIATOPA HANPSHKEHUS.

35. Cunosele kiro4eBbie Tpan3uctopsl IGBT.

36. OgHONIEPEXOAHBIN TPAH3UCTOD.

BOI’lpOCbl K IK3ameny
. ®oTope3uctopel. POTOTUOIHI.
. ®oToTpaH3uCTOPbl. DOTOTUPUCTOPHI.
. CBeTo1uo1b1. OCHOBHBIE TUIIBI ONITPOHOB U UX OCHOBHBIE XapaKTEPUCTUKH.
. IHTerpanbHpie MUKPOCXEMBI: OCHOBHBIE CBEJICHHSI M KIIaCCU(UKAIHUSI.
. TeXHOI0TUSA U3rOTOBIIEHUS] UHTETPATIbHBIX MUKPOCXEM.
. DNeKTpOHHBIC YCUIIUTENH: Ha3HaueHHue, kiaccudukaims, o000meHHas SKBUBAJIEHTHAs CXeMa
OCHOBHBIE TMapaMeTpsl (BXOAHOE M BBIXOJHOE COIMPOTUBICHHE, KOIPPHUIIMEHTHI YCHICHUS,
HOMUHaJIbHAass MOIITHOCTB, KIT/T).
7. HenuHelHbIe HCKAXEHUS B YCUIIMTENAX. JIMHAMUUECKUIA THaNa30H.
8. Jluneiinple uckaxeHus B ycunurensax. [lonoca npomyckaHusl.
9. O6patHbie cBs3U B ycruuTesIX. CTPYKTYpHBIE CXeMBbl YCUITUTENEH ¢ OOpaTHBIMU CBSI3SIMH.
10. BoustHue 0OpaTHBIX CBsi3el HA OCHOBHBIE XapaKTEPUCTUKU YCUITUTEICH.
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11. TpaH3ucTopHbIil ycUIUTENbHBIN Kacka no cxeme OO (cxeMa BKIIIOUEHUS, BBIOOp pexuMa,
IPUHLMI JEHCTBUSA).

12. I'paco-ananutuaeckuii pacuet kackaga O B kiacce A.

13. Pesxxum paboThl yCUITUTEIBHBIX KackanoB (Kiaccel yemnenus A, B, AB, C).

14. Pacuer kackaga OO 1o SKBUBAJIEHTHOM CXeM€ B 00JIaCTH CPEHUX YacCTOT.

15. TpaH3ucTopHBI yCHWIMTENbHBIA Kackaa mo cxeme OB (cxemMa BKJIIOYEHHS, MPUHIUII
NENCTBUSI, OCHOBHBIE XapaKTEPUCTUKH).

16. Tpan3ucTopHbIil ycwiMTeNnbHbIA Kackaa mo cxeme OK (cxema BKIIOYEHHS, MPUHIIUI
NENCTBUSI, OCHOBHBIE XapaKTEPUCTUKH).

17. Crabmmzanust pexkuMa TPaH3UCTOPHBIX YCHITUTEIEH.

18. TemmnepaTypHasi KOMIIEHCAIUS B YCUIIUTEIISX.

19. Yeunurenu ¢ TpanchopMaTOpHOM CBSI3BIO.

20. ®a30uHBEPCHBIE KACKA/IBI.

21. TpaH3UCTOPHBIE YCUIIMTEIH MOIIIHOCTH C TPAHC(HOPMATOPHBIMHU CBSI3SIMHU.

22. be3rpanchopMaTopHbIe YCHUIUTEINM MOIMHOCTH Ha TPAH3UCTOpPAX C JIOMOJHUTEIBHOU
CUMMETPHUEH.

23. besrpanchopmartopHble yCHJIWTEIHW MOIIMHOCTA HA TPaAH3UCTOpax OJHOTO THIIA
MIPOBOJMMOCTH.

24. YcunuTenu ¢ HEMOCPEICTBEHHOM CBS3bIO.

25. Mmuorokackagaeie ycuinuTenun ¢ RC-cBs3pi0  (MpUHIMNHAIBHAS CXeMa, OCHOBHBIC
XapaKTEepPUCTHUKH, pacyeT B 0071acTH CPEeTHUX YacTOT).

26. Ha3naueHue u CTpyKTypHas cxema omnepauuoHHbIX ycuiurenedl (OVY), uX OCHOBHbIE
XapaKTEePUCTHKU M mapameTpsl. [lonstue 06 naeansaom OV,

27. MuddepeHnnanbHple YCUIUTETHHBIC KACKABI.

28. YacTOTHBIE CBOMCTBA YCUIIUTEIbHBIX KACKAIOB.

29. UuBeptupyromue ycunutean Ha 6aze OV.

30. HeunBeprtupyrormue ycunutenn Ha 6aze OV.

31. Cymmarop HanpsbKeHHH U yCriuTelb ¢ quddepeHnnaibsHbpIM BX010M Ha 6ase OV.

32. UnTterpupyromuii u auddepeHupyomui kackaasl Ha 6aze OV,

33. JlorapudmMuueckuii 1 aHTHIOTapuMHUIecKuil yeuauTtenu Ha 6aze OV.

34. [Ipumepsl MOCTPOCHHUS aHAJIOTOBBIX apu(METUUECKHX YCTPOHCTB Ha ocHOBE OY.

35. O0mue cBeieHUs O JIOTUYECKHUX 3eMeHTax. OCHOBHBIE 3aKOHBI, TEOPEMBI U ITpaBUIIa alreOphbl
JIOTUKH.

36. Jlornueckue snementsl UJIN, U, HE.

37. Jlornueckue snementsl MJIM-HE, U-HE u ux npuMeHeHme B KadecTBe Oa3HMCHBIX 74.
Jlorapudmuueckue snementsl HMCKIIFOUAIOIIEE WJINM, UCKIIIOYAIOIIMWE WIIM-HE,
MAXOPUTAPHOCTD.

38. KomOuHnupoBauHsie joruueckue 3meMmentsl U-UJIN-HE u UJIU-U.

39. Acunxponnbie RS-tpurrepsl, RS-Tpurreps.

40. Cuaxponnsie RS-tpurrepsl.

41. D-tpurrepsl.

42. JK-Tpurrepsl.

43. T-Tpurrepsl.

44, CdeTyWika UMITYJIbCOB: OOIIME MPHUHIMUIB TIOCTPOCHHUS, OCHOBHBIE TapaMeTpbl U
KIaccupUKaIus.

45. JIBOMYHBIH CYMMHUPYIOIIMI CYETYMK MMIYJIbCOB C IMOCJIEI0BATEIbHBIM IEPEHOCOM.
46. JIBOMYHBIA BBIUYMTAIOIIUA CUYETYUK HMIIYJIbCOB C TIOCIIEOBATEIbHBIM MEPEHOCOM.
PeBepcuBHBII CUETUHK.

47. JIBon4yHbIE CUETYMKHU C TApAJJIEIbHBIM IEPEHOCOM.

48. JIBOMYHO-KOIMPOBAHHBIE CUETYUKHA UMITYJIHCOB.



49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

T=

[TapannensHbie perucTpbl (PETUCTPHI MAMSITH).
[locnenoBarenbHbIe PETUCTPBI (PETUCTPHI CIBUTA).
JemudpaTopsl.

MynbTUILIIEKCOPBI, AEMUIIbTUILIEKCOPHI.
[Mudpo-ananoroseie npeodpazosarenu (LIAIT).
Amnanoro-mudpossie peodpazosatenu (ALIT).
ABTOreHepaTopbl CUHYCOUIAIbHBIX KOJICOaHUH.
ABTOreHepaTophl ¢ KBapLEeBOW cTabUIN3aluel 4acTOThI.
Onnodasueie BeimpamuTenu. CriaxuBaromue GuibTpsl.
TPEX®A3HBIH BEIIPsMHTENb ¢ BBIBOIOM HEHTPaIbHOTO IPOBOJA
Tpexda3zHblil BeIIpAMUTEND 1O cxeMe JlapnoHoBa.
CxeMbl BBIIPSMIICHUS C YABOCHHBIM HANPSHKECHUEM.
VYnpasiisieMble BHITPSIMUTENN HA TUPUCTOPAX.

Ilpaxkmuueckue 3a0anus 0714 IK3aMeHA

3aoanue 1.

[TomynpoBoAHUKOBBIN quoa uMeeT npsaMoi Tok I, = 0,8 A npu Uy =0,3 Bu
0,8 °C. Onpenenuts: 1) lo; 2) ry ipu Uyp = 0,2 B; 1y ipu Uy, = 0 B.

3aoanue 2.

O6patsblii Tok quona lo = 5:10° A npu temneparype T = 300 K. Kakoe
HaANpPsDKEHUE HYKHO MPUIOKUTH K TUOAY, YTOOBI TOK AMOJIa COCTaBMI 75 MA.

3aoanue 3.

[TocTpouTh BOJBT-aMIEPHYIO XapaKTEPUCTUKY JMOJIa B IHANa30HE TPSMOTO
Toka uepe3 quoj ot 0 1o 100 MA, ecnu lg = 10 MA u @1 =26 MB.

3aoanue 4.

OnpenenuTs TOK, TEKYIIMI B CXEM€, €CJIM HM3BECTHA BOJbT-aMIEpHas

XapakTepucTuka Auonaa, yuuteiBas E =2 B; R =1 kOwm.

T
OiS /
/

0,5 1,0 1.5 2,0
U B

3aoanue 5.

OnpenenuTs TOK, TEKYIIHI B CXEM€, MOJIb3YSCh aHATMTUYECKON 3aMHUChIO
BONbT-aMIIEpHOM XapakTepucTuku. M3secthsl: lo=1-10"12 A; o1 =26 MB; E = 2 B;

R =1 kOwm.
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3aoanue 6.
Kakum Oynet nanpsiokenue Ha nuojae U, B cxeme. M3BecTHbI: g =1.102A; T
=20°C; E=10B; E; =50 MB; R =1 xOm.

3aoanue 7.

N300pa3uth cxembl BKiIroUeHUs TpaHzuctopa Ob s TpaH3uCTOPOB TUIIOB P-
n-p u n-p-n. IlokazaTe HampaBiIeHUS TOKOB 3MHUTTepa |,, kKomekropa |, 6a3bl I u
MOJIIPHOCTh THUTAIOIIMX HANPSHKEHUW NI PEKUMOB: aKTHUBHBIA, OTCEUKH,
HACBIIICHUS.

3aoanue 8.

OnpenenuTs K03POUITMEHT NepeIadn ToKa IS TPAaH3UCTOPa, BKIIOUEHHOTO
0 CXeMe ¢ OOIIMM 3MHUTTEPOM, €CIIM IIPU U3MEHEHUH TOKa 0a3bl TOK KOJUIEKTOpA
U3MEHWICS Ha 5 MA, a TOK SMuTTEepa — Ha 5,2 MA.

3aoanue 9.

Onpenenuts KOdGUIMEHT nepegadd ToKa SMHUTTEpa Y TPaH3UCTOPA,
BKJIFOUEHHOTO 110 cXeMe ¢ 0011ieli 0a30i1, eciim M3MEHEHHE TOKa KOJIJIEKTopa Ha 5 MA
BBI3BAJIO M3MeHEeHHEe Toka 0a3nl Ha 0,1 MA.

3aoanue 10.

Onpenenuts KOAOPUITUEHT NIEpeTaun TPAH3UCTOPA MO TOKY B CXEME C 00IIHNM
SMHUTTEPOM, eclid KO3 (PHUITMEHT Iepeaadn 1Mo TOKY B cXeMe ¢ 00Iieit 6a3oil paBeH
0,95.

3aoanue 11.

[Tpusectn T-00pa3nyto cxemy 3amenienns Tpansuctopa Ob. Tlo u3BecTHBEIM
h-mapamerpam Tpamsucropa Ob HaliTh auddepeHmaNibHbIC MapamMeTpsl |-
oOpa3Hol cxembl 3amernenus, eciu: Ny = 30 OMm; hyi5 = 0,97; haxs =1 MKCM; Uys =
-5 B; I, =1 MA.

3aoanue 12.

Haiitu namenenue ko3¢ duimenta nepenadn Toka 6a3sl Tpanzuctopa OO Ha

gacrore 150 k', ecnu rpaHnyHas yacToTa TpaH3ucTopa 11 cxeMbl OO cocTaBisieT
100 xI'm.



3aoanue 13.

3aganbl rpaHuyHas yactora Tpansuctopa fhyis = 20 MI'n u ko3 dunment
nepenaun s = 0,99. Halitn ko3 dunment nepenaun hyj, Ha wacrore 300 kI .

3aoanue 14.

Haiitu ko3 dunmenTts! ycunenus no Hanpsbxkenuto Ky u mo Toxky K, BxoaHoe
Rex ¥ BBIXOJIHOE Ryyx COnMpoTUBIEHUS ycuIuTenbHOro kackaga ¢ O3, ecou R, =1
kKOMm, R = 5,1 kOm, R, = 510 Om, 100 Ry = OM, u ucnonb3yeTcss TPaH3UCTOP, Y
KOTOpOro h113 =800 OM; h123 = 5'10_4; h213 = 48; h223 = 80 MxCwm.

3aoanue 15.

Haiitu ko3 dunments! ycunenus no Hanpsbkenuto Ky u o Toxky K, BxoaHoe
Rex 1 BBIXOJIHOE Ryyx compoTuBieHust yeunurenabHoro kackaga ¢ O3, ecnu Ry =10
kOMm, R¢ = 5,1 kOMm, R, = 510 Om, Ry = 10 kOm, 1 ucnonb3yeTcss TPaH3UCTOP, Y
kotoporo hij, = 800 Om; 4 hyy, = 5-107 ; hyy, = 48; hyp, = 80 MkCwm.

3aoanue 16.

HeunBeptupyromuii ycunurens Ha ocHoBe OY tuma 140Y/6 wumeer
ko3pdunment ycuneHust Kuwews = 20. ConmportuBnenue Harpy3ku Ry = 2 xOwm,
pesucTopsl 1ienu oopatHoi cBsizu Ry = 10 kOM, Ry = 190 kOM. Y cunutens paboraet
oT wmcrounmka cmraga ¢ E. = 0,05 B, R, = 10kOM. OuecHHTh BEIUYUH
OTHOCHUTEJIBHOM  CTaTUYECKOW TMOTPEIIHOCTH  YCWIMTENS TIPH  HU3MEHEHUH
TeMriepatypsl oT -20 10 +60°C 1 HeCTaOMILHOCTH UCTOYHUKA MUTaHUU =1 %.

3aoanue 17.

NuBeprupyronuii ycunutens ¢ conpotuieHueM R; = 10 kOM u Roe = 1 MOM
uMmeeT caenayromue napametpel OY: Ruoy = 300 kOM, Rguxoy = 700 Om, Kyoy =
104. Paccumtath BeMUMYUHBI Kuuus, Rexme U Rppxums ¢ YUETOM HEUJCATBHBIX
napamerpoB OV.

3aoanue 18.

Yceunurens ¢ nuddepeHnraibHbIM BXxoaoM uMeeT R1 = R = 10 kOM u Ry =
R'oc = 200 kO™, u Ha ero Bxojasl moganbl Hanpsbkenuss Uy = +0,3 B u U, = +0,5 B.
Boruncnure Uggy.

3aoanue 19.

HuBeprop, umeeT Roc = 1 MOwM, R1 = 20 kOm, Koadduruent ycunenus OY
A = 50000. Haiitu ero ¢daxtudeckuii kodPUIMEHT YCUJIICHUS NP HAITUYUHU
00paTHOM CBSI3H.

3aoanue 20.

Onpenenuth, Kak u3MeHUTCS KodpdummeHnt Ky pa3HOCTHOTO YCHIIMTES,
COOpaHHOTrO MO MPEJICTABICHHON CXeMe, €CIM HOMHUHAJbI pe3ucTopoB R, = Rs
YBEIIUYUTH BJIBOE.
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3aoanue 21.
Mexnay Bxogamu OY BrimtoueH ¢oroanon @JI, TOk KOTOPOTO MpH JaHHOU
OCBEIlIEHHOCTU cocTaBisieT 5 MA. Kakoil pe3ucTop ciienyer BKIIOYUTH B IEMb

00OpaTHOM CBsI3U, YTOOBI MOTYYUTH Ha BbIX0Je HanpsukeHne Uy, = 5 B.
R
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3aoanue 22.

Ycunurens umeer ckopocTh Hapactanust 10 B/MKC U BepXHIOIO TpaHUYHYIO
Y4acTOTy cpe3a NpU 3aMKHYTOM Inienmu oOpaTHoil cBsizu fioc = 800 [y mpwm
TpeOyromeMcss 3Ha4eHUH KOA(P(GUIIMEHTa YCUJICHUS 3aMKHYTOTO YCHIIUTENS.
Hy>XHO mony4uTh BBIXOAHOW CUTHAI ¢ amIiutynoi 5 B mpu wactore 250 xI'm.
MO’KHO JT1 HUCTIONIB30BATh ATOT YCUIIUTENb?

3aoanue 23.

Kakoit tun tpansucropa (p-n-p wix N-p-N) ciieayeT HUCHO0JIb30BaTh, €CIU
TPaH3UCTOPHBIN KIIFOY YIIPABIIAECTCS OJHOIMOISPHBIMU UMITYJIbCAMU?

3aoanue 24.

B cxeme mynptuBnOpaTopa R1 = 24 kOm; Rz = 62 kOm; R =100 kOwm; C =50
HO; E1 = |Ez| = 15 B. YUemy paBen nepuox kojneOanuii?

R
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—
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L'H'I»H

1

3aoanue 235.
UeMy paBHO MAaKCUMaJIbHOE HAIPSXKEHUE MEKY BXOJAMHU OINEPALMOHHOIO
YCUJIATEIISI B CXEME MPEJACTABICHHON HA PUCYHKE?



L'H'I»H

1

3aoanue 26.
Kak uamenutcst mepuoj kojieOaHusl B CXeMe MPEICTABICHHON Ha PUCYHKE,
ecnu eMkocTh C yMeHbnTh 10 30 HD, a conpotusnenue R 10 51 kOm?

R
1

]
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i

3aoanue 27.

3anmcarh B JBOMYHOM CHUCTEME CUTHAJ Ha BBIXOe Jiorndeckoi cxembl M-HE,
COOTBETCTBYIOIINN KOMOWHAIIMK BXOIHBIX CUTHAJIOB, 3aJJaHHBIX TaOJIUIICH

Bx1 1 0 1 0

Bx2 | o0 1 1 0

3aoanue 28.

3anucaTh B JIBOMYHOM CUCTEME CUTHAJ Ha BBIXOJIE Joruueckoit cxemsl MJIN-
HE, cooTBeTcTBYIOMINI KOMOMHAIIMKM BXOAHBIX CUTHAJIOB, 3aJJaHHBIX TaOJUIICH

Bx1 1 0 1 0

Bx2 | o 1 1 0

3aoanue 29.

HapucoBath BpeMeHHBIE AWarpaMMbl, XapakTepusyroliue padoty D-
Tpurrepa, eciau: a) Ha BXoja D mocTymaeT mocienoBaTeIbHOCTh MPSIMOYTOJIBHBIX
HMITYJIbCOB CO CKBAXXHOCTHIO 2, Ha BX0J C — MOCTOSHHBIA CHUTHAJ JIOTUYECKOU
eaMHUITI; 0) Ha BXoa D — MOCTOAHHBIN CUTHAN JOTHYECKOW eIuHUIIbI, HAa BXoa C



MOCTYMAeT MOCIEAOBATEIBHOCTh MPSIMOYTOJIBHBIX UMITYIHCOB CO CKBaKHOCTBIO 2.
HHep1inOHHOCTHIO AJIEMEHTOB MOXHO MTPeHEOpeUb.

3aoanue 30.

HapucoBaTe  BpeMeHHBIE  JgUarpamMMmbl,  XapakTepH3ylIlue  padoTy
ACHHXPOHHOTO 7-TpWUrrepa MpH JCHCTBHM HA €ro BXOJAE IOCIEI0BATEIBHOCTH
IPSIMOYTOJIBHBIX MMITYJIBCOB CO CKBaKHOCTBIO 2. YYecTb MPH 3TOM, YTO TPUTTEP
cpabatbiBaeT (NMEpeKIoYaeTcs) KaXKIblil pa3, KOrja Ha €ro BXOJ IMOCTYIaeT
YIPaBIIAIOLIMI CUTHAIL

7.4  Meroauyeckue MaTepHaJibl, ONpeleJsAONHe NPOUEAYPHI
OLICHUBAHUS 3HAHWH, YMEHHMH, HABBIKOB XAPAKTECPU3YIOIIUX ITAMNBI
¢dopmupoBaHus KOMIETEHIUA

Kontponb ocBoenus auciumiuabl b1.0.20 «DneKTpoHHKa» MPOBOJIUTCS B
cootBerctBuM ¢ [In Kyol'AY 2.5.1 «Tekymuii KOHTpOJIb YCIIEBAEMOCTH H
IPOMEXKYTOYHAsI aTTECTAlMsl CTYAEHTOB». TEeKylMil KOHTPOJb MO IUCIUILIUHE
MO3BOJISIET OIIEHUTD CTENEeHb BOCIPUATHS y4eOHOI0 MaTepualia i IpOBOAUTCS JJIs
OLICHKH PEe3yJbTaTOB M3Y4YEHUS Pa3/IeJIOB/TEM MUCUUIUIMHBI. TeKyIIuil KOHTPOIb
NPOBOAMUTCS KaK KOHTPOJIb TEMAaTUYECKHH (10 MTOraM HM3Yy4eHHUs OMNpeIesIeHHbIX
TEM JUCLUIUIMHBI) U PYOEXKHBIH (KOHTPOJb ONPENEICHHOTO pasjena Win
HECKOJIBKUX PA3/EJI0B, IIepel] TeM, KaK IPUCTYIUTD K U3YYEHUIO 0YEPEIHON YacTH
y4eOHOro MaTepuasa).

Kpurepuu onieHky 3HAHUI NIPH MPOBEIEHNH TECTUPOBAHMS

OlleHKa «OTJMYHO)» BBICTABISIETCA MPHU YCIOBUU TMPABUIBHOTO OTBETA
CTy/ZICHTa HE MEHee 4eM Ha 85 % TeCcTOBBIX 3alaHUl;

OlieHKa «XOPOWIO» BBICTABISIETCS MPHU YCIOBUM TMPABUIBHOTO OTBETa
CTyZieHTa He MeHee 4eM Ha 70 % TecTOBBIX 3aJJaHU;

OlnieHKa «yI0BJIETBOPUTEIbHOY» BBICTABIISCTCS MPU YCIOBUM MPABUIBHOTO
OTBETA CTYy/ICHTa HE MeHee ueM Ha 51 %;

OleHka  «HeYyJAOBJIETBOPHMTEJIbHO»  BBICTABISCTCS  IPU  YCIOBHH
MPaBUJILHOTO OTBETA CTy/IeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJJaHHUil.

Pe3ynpTarhl TEKYIIETO KOHTPOJISI HCHOJB3YIOTCS MPU  IPOBEICHUU
MPOMEKYTOYHOU aTTECTALINH.

Kpurepuu oieHKH yCTHOI0 onpoca

Kpurepusimu oneHkn ycTHOro ompoca - Oecenbl SBISIOTCA: CTENEHb
pacKpbITUsl CyIIHOCTH Bompoca: OlleHKa «OTJIUYHO» - OTBET B IOJHOM Mepe
pacKpeIBaeT BCIO TEMaTHKy BOIpoca, He TpedyeT KoppekTupoBku. OreHka
«XOpOLIO» - OTBET PACKPBIBAET TEMATUKY BOMPOCA, PU 3TOM UMEIOTCSI HEKOTOPbIE
HETOYHOCTH. OHCHKa «KYOOBJIICTBOPUTCIIBHO» - OTBCT HC HOHHBIﬁ, TEMATHKa BOIIpOCa
HC paCKpbITa. OHGHKa «HCYAOBJICTBOPUTCIBHO» - HCT OTBCTA UJIM OTBCT HC CBA34dH
C TeMaTHKOW BOIpoOca.



Kpurtepuu oueHku Ha 3auere

OLeHKM «3a4TeHO» M «HE 3a4TE€HO» BBICTABJIAIOTCS MO JIUCHUILIAHAM,
(opMOH 3aKITIIOYUTENBHOIO KOHTPOJIS KOTOPBIX sIBisieTcst 3a4eT. [Ipu aTom oneHka
«3a4TE€HO» JIOJKHA COOTBETCTBOBATH IMapaMeTpaM JI000H M3 MOJOKUTEIbHBIX
OLICHOK («OTJIMYHO», «XOPOUIO», «YIOBJIETBOPUTEIBHO»), @ «HE 3aYTCHO» -
IapaMeTpaM OLEHKHU «HEYIOBIECTBOPUTEIBHOY.

Kpurepuu oueHku Ha IK3aMeHe

OlleHKa «OTJIMYHO» BBICTABISETCA OOydYarolmeMycs, KOTOpPbIA oOjagaer
BCECTOPOHHUMHU, CHUCTEMATU3UPOBAHHBIMM M TJIYOOKMMHU 3HAHUSMH Marepuasa
y4eOHOW MPOrpaMMbl, YMEET CBOOOJIHO BBINOJHATH 3aJaHUsl, MPEIYCMOTPEHHBIC
y4eOHOU MpOrpaMMoOM, YCBOUJI OCHOBHYIO M O3HAKOMWJICS C JIOTIOJTHUTEIBHOU
JTUTEpaTypor, PEeKOMEHJIOBaHHOW yueOHOU mporpammoi. Kak mpaBuiio, oreHka
«OTJUYHOY» BBICTABIISICTCS OOYYArOIIEMYCSl YCBOMBIIEMY B3aUMOCBSI3b OCHOBHBIX
MOJIOKEHUW W TOHATHH JUCHMIUIMHBI B WX 3HAYCHUHM IS MPUOOpeTacMoi
CIEIUAIBHOCTH, TPOSBUBIIEMY TBOPUYECKHE CIOCOOHOCTH B IOHWMAaHWH,
U3JI0KEHUU u HCIMOJIb30BaHUHU y4eOHOT0 Marepuania, MPaBUILHO
00OCHOBBIBAIOIIIEMY TPUHATBHIC PEIICHHS, BIAJCIONIEMY Pa3HOCTOPOHHUMU
HABBIKAMU U TIPUEMaMHM BBITIOJIHECHUS TPAKTHUECKUX paboT.

OneHka «XOpomIo» BBICTABISETCA OOy4aromeMycsi, OOHApYKHUBIIEMY
NOJIHOE 3HAHUE MaTepuaja Y4eOHOW NPOrpaMMbl, YCIEIIHO BBITOJHSIOMIEMY
peIyCMOTPEHHbIE Y4eOHOW TPOrpaMMoOM 3a/laHus, YCBOMBIIEMY MaTepHal
OCHOBHOU JUTEpaTyphl, peKOMEHI0OBAaHHON yueOHO# mporpammoii. Kak mpasuio,
OLICHKA «XOPOLIOY BBICTaBIIIECTCS oOyJaromemycs, MOKa3aBILIEMY
CUCTEMATU3WPOBAHHBIM XapakTep 3HAHUW M0 JUCHIUIUIUHE, CIOCOOHOMY K
CaMOCTOSITEILHOMY TIONOJIHCHUIO 3HAHMN B XOAe¢ JajbHedmeld ydeOHOW u
npoecCHOHaIBbHON NIeATeTbHOCTH, MPABUIBHO MPUMEHSIONIEMY TEOPETUUYECKUE
MOJIOKEHUS TPU PEUICHUH NPAaKTUYECKUX BOIPOCOB U 3a/lad, BIAACIOLIEMY
HEOOXOIMMBIMU HaBbIKAMU U ITPUEMaMU BBITIOJIHEHUS MMPAKTUYECKUX PaboT.

OreHka «yA0BJIE€TBOPHUTEIbHO» BBICTABISETCS O0ydaromEeMycsi, KOTOPbIT
MOKa3al 3HAaHHWE OCHOBHOTO MaTephalia Y4eOHOW TmporpaMMbl B OOBEME,
JI0OCTaTOYHOM M HEOOXOIUMBIM JUIsl TajbHENIIeH yaeObl U MPeICTOSIIeH paboThI 1O
CHEIUATBHOCTH, CIIPABUIICS C BHITIOJTHEHUEM 3a/IaHU, TIPETyCMOTPEHHBIX yUeOHOM
MpOrpaMMOM, 3HAKOM C OCHOBHOH JUTEpaTypod, PEKOMEHIOBAaHHOW ydeOHOMU
nporpamMon. Kak mnpaBuino, ONEHKAa «yAOBIECTBOPHUTEIBHO)» BBICTABISACTCS
oOydJaromiemMycs, JOMYCTHUBIIEMY TIOTPEIIHOCTH B OTBETaX HAa HSK3aMEHE WIIH
BBITIOJTHEHUN JK3aMEHAIIMOHHBIX 3a/JlaHui, HO 00JagaromeMy He0OXOANMBIMHU
3HAHUSIMA ~ TI0J] PYKOBOJCTBOM  IMpENOJABATENA JJIs  YCTPAHEHUS  ITUX
MOTPENTHOCTEH, HAPYIIAIIEMY IOCIeA0BATEIBHOCT, B W3JIOKEHHH Y4eOHOTO
MaTtepuanga M HWCIBITHIBAIOIIEMY 3aTPYJHEHUsI MPU BBITOJIHEHUH MPAKTUYECKUX
paboT.

OueHka «HeEYA0BJIETBOPUTEIBHO» BBICTABISCTCS O0O0yYalolemycsi, He
3HAIOLIEMY OCHOBHOM 4YacTH Marepuajia yd4eOHOW MpOTrpaMMbl, JOIMYCKAIoEMY
MPUHLIUNHAIbHBIE OIIMOKA B  BBIMNOJHEHUM MPEIYCMOTPEHHBIX  yueOHOMU



MIPOrpaMMoi 3aJjaHui, HEYBEPEHHO C OOJBIIMMU 3aTPYTHEHUSIMHU BBIMOJIHSIIOIEMY
npaktuyeckue pabotel. Kak mOpaBuiio, OLEHKAa «HEYIOBIETBOPUTEIBHOY
BBICTaBJIsIeTCS 00yYaromeMycsi, KOTOPbI HE MOXKET MPOAOJIKUTh OOy4YEeHHE WU
MPUCTYIUTh K JEATEIbHOCTH MO CHELHAIBHOCTH 110 OKOHYaHUM YHHBEpcHUTeTa 0€3
JOTIOJIHATEIIBHBIX 3aHITUI IO COOTBETCTBYIOLIEH TUCIUILIMHE.

8 IlepeyeHb OCHOBHOI U JOMOJTHUTEIbHON YUeOHOH JUTEPaATyPhI

OcHoBHas yyeOHas quTeparypa

1. LpirankoB b.K. DnemenTtHas 0a3a 3ME€KTPOHUKU. ODJIEKTPOHHBIA KOHCIEKT
nekmuit /B.K. I{pirankoB. — Kpacuogap: KyoI'AY, 2014. — 145 c. Pexxum pocryma:
https://edu.kubsau.ru/file.php/124/ehlektronnyi_konspekt_lekcii_2014.pdf

2. TonmmaueB B.B. ®uznuueckue ocHoBbl aiexTtponuku / B.B. Tommauer, @.B.
CxpunHuK. — DIEKTPOH. TEKCTOBBIE JNaHHble. — MockBa, VkeBck: PerynsipHas u
XaoTHUYeCKass AUHAMHKA, VKEBCKMU HMHCTUTYT KOMIIBIOTEPHBIX HCCIEIOBAHUN,
2011. — 496 c. — Pexxum moctyna: http://www.iprbookshop.ru/16656.html

3. Jlxeiimc Per IlpombimuienHast snektponuka / Per JDkeiimc. — DnekTpoH.
TekcToBble naHHbIe. — CapatoB: IIpodobOpaszoanme, 2017. — 1136 c. — Pexum
noctyma: http://www.iprbookshop.ru/63583.html

JononHnTeNbHAs y4eOHAsA JTUTEpaTypa

1. Jleroctaece H.C. TBepmorenbHas 3iekTpoHHKa: ydeOHoe mocoome / H.C.
Jlerocraes, K.B. UetBeproB. — D1eKTpOH. TEKCTOBBIC AaHHbIE. — ToMmck: ToMckuit
rOCY/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U PAAUOIICKTPOHUKH, b
Konrenrt, 2011. — 244 c. — Pexxum goctyma: http://www.iprbookshop.ru/13981.html
2. Ko63eB A.B. DHepreTuueckas 3JIeKTpoHHKA: yaeOHoe mmocooue / A.B. Ko0O3es,

b.1. KonoBanoB, B.JI. CemeHOB. — DJEKTPOH. TEKCTOBbIC AaHHbIC. — TOMCK:
Tomckuit roCy/1apCTBEHHBIN YHUBEPCUTET CHUCTEM yIpaBJICHUSA u
PaInO3ICKTPOHUKH, 2010. - 164 C. - Pexum JIOCTyTa:

http://www.iprbookshop.ru/14001.html

3. CemenoB b.IO. CunoBas snmektponuka. OT mpocrtoro kK cioxHomy / B.IO.
CemeHOB. — DnekTpoH. TekcToBble manabie. — M. : COJIOH-ITPECC, 2009. — 416 c.
— Pexxum nocryma: http://www.iprbookshop.ru/8674.htmi

O Ilepeuennb pecypcoB HH(POPMAIUOHHO-TETEKOMMYHHUKAIIMOH-
Hoil ceTn « UHTEpHET»

Ilepeuens OBC

Ne | Haumenosanue | TemaTnka Hayaio HanmMeHnoBaHue opranu3aiuy 1 HOMEp
pecypca JEUCTBUSI U | TOTOBOpa
CPOK
JIelcTBUs
JI0OTOBOpa



https://edu.kubsau.ru/file.php/124/ehlektronnyi_konspekt_lekcii_2014.pdf
http://www.iprbookshop.ru/16656.html
http://www.iprbookshop.ru/63583.html
http://www.iprbookshop.ru/13981.html
http://www.iprbookshop.ru/14001.html
http://www.iprbookshop.ru/8674.html

1 | Znanium.com | YuusepcanpHas | 17.07.2019 | loroBop Ne 3818 OBC ot 11.06.19
16.07.2020

17.07.2020 | Horosop 4517 OBC ot 03.07.20
16.01.2021

17.01.21 | Horosop 4943 OBC ot 23.12.20
16.07.21
2 | U3pgarenscTBO | Berepunapus 00O «H3n-Bo Jlanb»

«J1aHBY Cenbek. x03-B0 | 13.01.2020 | Komrpakr Ne940 ot 12.12.19

Texnonorus 12.01.2021
XpaHEeHUsI 1

E;ﬁg:gfm 13.01.21 | Komrpakr Ne 814 ot 23.12.20 (c 2021
IPO/TYKTOB 12.01.22 | rona OTA. KOHTPAKTHI HA BETCPUHAPHUIO
Y TEXHOJIOTHIO Tiepepao. )
Kontpakr Ne 512 ot 23.12.20.
3 | IPRbook Yuausepcanphas | 12.11.2019- | OO0 «Ai#i [Tu Op Memuay»
11.05.2020 | JIunensnouubIi 1oroBopNe5891/19 ot
12.11.19
12.05.2020

11.11.2020 | OOO «Aii ITu Op Meauay
Jlunensnonnsii JoroBopNe6707/20 ot
12.11.2020 | 06.05.20

11.05.2021
000 «Ai# [1u Op Menua»
JIunien3nonnbiid 7oroBopNe7239/20 ot
27.10.20

10 MeToan4yeckne yKazaHus JJisi 00y4alOUIUXCHA N0 OCBOEHHIO
AUCUMILTHHBI

1. IlpirankoB Bb.K. OCHOBBI MOJEIHUPOBAHUS AJICKTPOHHBIX CXEM B
nporpamme Multisim 11(Rus): Metoaudeckoe mnocobme / b.K.I[pIraHkos,
J.A.Ko3tokoB. = Kpacnomap: KyoI'AY, 2015. — 53 c¢. Pexum nocryma:
https://edu.kubsau.ru/file.php/124/1. Osnovy modelirovanija_ehlektronnykh sk
hem_v_programme_Multisim_11.pdf

2. PacyeTt yCHITUTENBHBIX YCTPOUCTB U pa3paboTKa Iu(pPOBOIM JIOTHIECKOM
CXEMBI: METOJ. PEKOMEHJAIIMU 0 JUCIHIUITMHE «IDIeKTpoHukKa» / cocT. b.K.
[pirankoB, A.A. IlleBuenko, E.A. Jlenncenko — Kpacuomap, KyoI'AY, 2016. -
77 c¢. Pexum  pmocrtyma:  https://edu.kubsau.ru/file.php/124/Uchebno-
metodicheskoe posobie.

Raschet_usilitelnykh ustroistv_i_razrabotka cifrovoi logicheskoi skhemy.pdf



https://edu.kubsau.ru/file.php/124/1._Osnovy_modelirovanija_ehlektronnykh_skhem_v_programme_Multisim_11.pdf
https://edu.kubsau.ru/file.php/124/1._Osnovy_modelirovanija_ehlektronnykh_skhem_v_programme_Multisim_11.pdf
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe_posobie._%20Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy.pdf
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe_posobie._%20Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy.pdf
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe_posobie._%20Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy.pdf

3. DnexkTpoHuKa: METOAWYECKHE PEKOMEHAAUMU IO HU3YYEHUIO
JUCUUIUIMHBI U 3aJaHMsl IS pacYeTHO-TpaUuecKol U KOHTPOJIIBHON palboThI
/coct: B.K Ilpiran-xoB, A.A IlleBuenko, E.A Jlenucenko — KpacHonap,
Ky6I'AY, 2017. Pexum JOCTYyTIA:
https://edu.kubsau.ru/file.php/124/Metodicheskie_rekomendacii _27.06.pdf

11 IlepeyeHb MH(OPMAUMOHHBIX TEXHOJIOIUH, UCIOJb3yeMbIX
IPU OCYLIECTBJIECHHH 00pa30BaTEILHOIO MpPOLecca M0 AUCHHUILINHE,
BKJIIOYas nepevYeHb NPOrPaMMHOI0 o0ecreyeHus U

HH(OPMALUOHHBIX CIIPABOYHBIX CUCTEM

NudopmarimonHple TEXHOJOTUH, MCHOJIb3yeMble NpPH OCYILIECTBIECHUU
00pa3oBaTeIbHOr0 NpPoIEecca MO JUCHUIIITMHE TO3BOJISIIOT:

- OpraHu30BaTh MpPOIECC O0Opa30BaHMS IMyTEM BHU3yaJM3allMU H3y4aeMoil
UH(GOpPMAIMK TOCPEACTBOM MCIOIB30BaHUS MPE3CHTALNH, Y4eOHbIX (PHUIIBMOB;

- KOHTPOJMPOBATH pe3yJbTaThl OOYYEHHS HAa OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUS;

- aBTOMAaTHU3UPOBATh pacyeTsl aHAJTUTUYECKUX noKa3aTenen,
IpelyCMOTPEHHbIE MPOrPaMMOi HAY4YHO-UCCIEA0BATENBLCKONW PaboThI;

- aBTOMAaTU3UPOBATh MOUCK HHPOPMAIMU MOCPEACTBOM HCIIOJIb30BAHUS
CIIPABOYHBIX CHCTEM.

ITepeuens nuuen3zuonHoro 1O

No HaumenoBanue Kparkoe onucanue
1 Microsoft Windows OmnepalioHHas CHCTEMa
2 Microsoft Office [TakeT OPHUCHBIX MPUITOKECHHI

(BxmrouactWord, Excel,
PowerPoint)

3 Cucrema tectupoBanus | TectupoBaHme
INDIGO
[lepeuenp mpodeccroHanbHbIX 0a3 MaHHBIX W WH()OPMAIMOHHBIX CIPABOYHBIX
CUCTEM

Ne | HaumeHnoBanue Temaruka DNEeKTPOHHBIN anpec
1 l'apant [IpaBoBas https://www.garant.ru/
2 Koncynbrant IIpaBoBas https.//www.consultant.ru/

12. MarepuajJbHO-TeXHHYECKOEe oO0ecneyeHne OO0y4YeHUHA IO

aucouinae a0 Jun ¢ OB3 nu naBaauaos

Bxoanas rpynna B ry1aBHBIM y4eOHBIH KOopITyc 000pyIOBaH MaHIycOM, KHOIIKOI BBI30Ba,
TAKTHUJIBHBIMUAU Ta6J'II/I‘-IKaMI/I, OMOPHLIMU TOPYYHAMU, TIPCAYIPCIKAAIOITUMUA 3HAKaMHU, JOCTYITHBIM
paclIMpCHHBIM BXOJ0M, B KOPITYCC€ €CTh CIICLIUATIBHO o60py;[013aHHa51 CaHUTapHad KOMHarTa. I[J'IH


https://edu.kubsau.ru/file.php/124/Metodicheskie_rekomendacii%20_27.06.pdf
https://www.garant.ru/
https://www.consultant.ru/

nepemenieHuss uHBanuaoB u JIOB3 B mnomemeHnn uMeeTrcs NEPEABUKHONM TI'yCEHUUHbBIN
crynenbkoxo/. Kopiyc ocHallleH npoTHBONIOKAPHOU 3BYKOBOM M BU3YaJIbHOM CUTHAIU3AMEN

Ne | HaummeHoBaHME yIeOHBIX HaumenoBanue nomemieHuu ass Anpec (MECTOIIONOKEHHUE) TTOMEIICHI
/Tt MIPEIMETOB, KYPCOB, TIPOBENICHHSI BCEX BHIOB yUeOHOU JUTSL TIPOBENICHUS BCEX BUIOB yIeOHOM
JUCIUTUTAH (MOTYJICH), JIeSITEIBHOCTH, TIPEITYCMOTPCHHOMN JIESITETPHOCTH, TIPETYCMOTPEHHOM
MIPAKTHUKHU, HHBIX BUJIOB y4eOHBIM IJIAHOM, B TOM YHCIIE y4eOHBIM IDTaHOM (B CTydae
y4eOHOM JeITeNBHOCTH, MIOMEIIEHUS [T CAMOCTOSATENIEHON peanuzanuu 00pa3zoBaTeIbHON
MPEyCMOTPEHHBIX YUEOHBIM | pabOTHI, C YKa3aHHEM IMepeUHs] OCHOBHOTO MPOrpaMMEI B CETeBO# (opme
ITAHOM 00Pa30BaTEILHOMN 000pyI0BaHUs, Y4EeOHO-HATIISIHBIX JTOTIOJTHUTEIBHO YKa3hIBACTCS
MIPOTPaMMBbI MOCOOUI ¥ UCTIONB3YEMOT 0 MMPOrPaMMHOTO HAaUMCHOBAaHUE OpTaHH3aINH, C
obecrnieueHns KOTOPOH 3aKJIIOYEH JIOrOBOpP)
1 2 3 4

IIcuxonorus u ncaaroruka

MNomeweHue Ne221 'YK, nnowiadb —
101 m?% nocadoyHbix mecm 95,
y4yebHas aydumopusi 0nsi npogedeHust
3aHamul JIeKUUOHHO20 muna,
3aHamul ceMUHapCKoao murna,
Kypcog0o20 npoeKkmuposaHusi
(8bIMOIHEHUS KYpPCOB8bIX pabom),
2pynnoebix U UHOUsUOyarsibHbIX
KOHCynbmauud, meKyweao KOHmporis
U npoMexxymouyHol ammecmauyuu, 8
mowm yucrie 0ris 0by4yaroujuxcs ¢
uHeanudHocmeto u OB3

crieyuanusupogaHHas mebersb
(y4ebHas docka, y4ebHas mebersb) , 8
mowm yucrie 0ris 0by4yarouuxcs ¢
uHeanudHocmbio U OB3;
mexHuYeckue cpedcmea oby4eHus,
Habopbl deMOHCMpayUOHHO20
obopydosaHusi U y4ebHO-Hazsi0HbIX
rnocobuti (HoymbykK, NpoeKmop, 3KpaH),
8 mom 4ucrie 0551 0bydHaroulUuXcs ¢
uHeanudHocmeto u OB3

350044, 2. KpacHodap, yrn. um.
KanuHuHa 0. 13, 30aHue anagHo20
y4ebH020 Kopriyca

IIcuxonorus u negaroruka

114 300 y4ebHasi ayOumopusi Ons
rpogedeHuUst 3aHAMuLl ceMUHapCKo20
mura, Kypcogo20 MpoeKmupo8aHusi

(8bInonHeHuUs Kypcosbix pabom),
epynnosbix u UHOUBUGyasbHbIX
KOHCYrbmauyuti, meKyu,e2o KOHmMporisi
U rpoMeXXymo4HoU ammecmauuu, 8
mowm 4qucrie 0nsi obyyaruuxcs ¢
uHeanudHocmsto u OB3

MNomeweHue Ne114 300,
rocadoyHbix Mmecm — 25; nnow,adb —
43m? yyebHas aydumopus 0ns
nposedeHusi 3aHIMULl CeMUHapCcKo20
mura, Kypcogo20 MpoeKmuposaHusi
(8bInonHeHuUs Kypcosbix pabom),
epynnosbix u UHOUBUGyasbHbIX
KOHCYnbmauyuti, meKyu,e2o KOHmMporisi

350044, 2. KpacHodlap, yn. um.
KanuHuHa 0. 13, 30aHue Kopryca
300UHXXEHEePHO20 thakynbmema




U npomexxymouyHoli ammecmauuu, 8
mowm 4qucrie 0151 06y4aruuxcs ¢
uHeanudHocmsto u OB3

crieyuanu3uposaHHasi
mebernb(y4ebHas docka, y4ebHasi
mebernb), 8 mom yucre ons
obyyarouwjuxcs ¢ UHeanudHoCMbHo U
0OB3

13. Oco6ennocTu opranuszanuu oo0ydenus jun ¢ OB3 u

HHBAJINI0B

Jlnst maBanuoB u il ¢ OB3 MoXeT U3MEHSIThCSE 00bEM TUCITUTUTUHBI (MOTYJIS)

B Yacax, BBIJIEJICHHBIX HA KOHTAKTHYIO paboTy 00y4arollerocs ¢ mnpenojiaBaTesieM
(o BuaMm yueOHBIX 3aHSATHH) U HA CAMOCTOSTEBHYI0 paboTy oOydaromierocs (pu
ATOM HE yBEJIUYUBACTCS KOJTUYECTBO 3aUETHBIX €UHUII, BBIJICJICHHBIX HA OCBOCHHUE

JTUCIIUTUIAHBI ).

@DOH/TbI OLIEHOYHBIX CPEJICTB AJANTUPYIOTCS K OTPAHUYCHHSM 3[I0POBbS U
BOCHPUATHS HHPOPMALIMH 00YyUYaIOIUMHUCS.

OcHoBHBIE (HOPMBI IPEICTABIICHNUS OLIECHOYHBIX CPEJICTB — B TIEUaTHON popMme
WK B opMe 3IEKTPOHHOTO JOKYMEHTA.

®opMbI KOHTPOJISl U OLIEHKH Pe3yJIbTATOB 00y4eHHs] HHBAJIUA0B U JIMII

¢ OB3
Kateropuu ®opma KOHTPO/IA N OLEHKM pe3ynbTaToB 0byyeHms
CTY4EHTOB C
OB3 un
MHBANMAHOCTbIO
C HapyweHuem — YCTHaA nNpoOBepKa: [AWUCKYCCUMU, TPEHWHIU, Kpyrable CTONbI,
3peHuA cobecenoBaHMA, YCTHbIE KONNOKBUYMbI U Ap.;

— C UCNoNb30BaHMEM KomnbioTepa M cneumansbHoro MO: pabota ¢
3NEKTPOHHbIMM 06pa3oBaTe/ibHbIMW pPecypcamu, TecTUPOBAHUE,
pedepaTtbl, KypcoBble NPOEKTbl, AUCTAHLMOHHbIE OpMbI, ecnu
No3BONAET OCTPOTA 3peHua - rpadpuyeckme pabotbl 1 ap.;

NPY BO3MOXHOCTM NMCbMEHHAA NPOBEPKA C UCNONb30BaHNEM penbePHO-
TOoYeyHom cuctembl bpainna, ysenmyeHHoro wpudTa, UCNOAb30BaHME
cneumanbHbIX TEXHUYECKMX CpeacTB (TUdNOTEXHUYECKUX CPEACTB):
KOHTPO/IbHbIE, rpaduyeckme paboTbl, TECTUPOBaHME, AOMALLHME 3a4aHNA,
acce, OTYeTHI U Ap.
C HapyweHuem — TMWCbMEHHAA NpOBEpPKAa: KOHTPO/bHble, rpaduyeckme paboTol,
cayxa TEeCTUpPOBaHWE, AOMALIHME  33a4aHMA, 3CcCe, MUCbMEHHDbIE




KON/TOKBUYMbI, OTYETbI U ApP.,

— C WCNo/sb30BaHMEM KOMMbloTepa: paboTa C  3/1EKTPOHHbLIMM
obpa3oBaTtesibHbIMW  pecypcamn, TecTupoBaHue, pedepaTsl,
KYPCOBbI€ NPOEKTbI, rpadunyeckne paboTbl, AUCTAHLNOHHbIE POpPMbI

nap.;

npu  BO3MOXKHOCTM YCTHasA NPOBEPKA C MCMO/Ib30BAHNEM CNEeLMaNbHbIX
TEXHUYECKMX CpeacTB (ayamocpeacTts, cpencTs KOMMYHMUKALUM,
3BYKOYCM/INBAIOLLLEM annapaTypbl U A4p.): ANCKYCCUU, TPEHUHTW, KPYT/ble
cTonbl, cobece0BaHUA, YCTHbIE KONNOKBUYMbI U Ap.

C — MNUCbMEHHaA NPOBepPKa C NCMOAb30BaHMEM CNELMAIbHbBIX

HapyweHuem TeXHUYECKUX CpeacTs (anbTepHaTMBHBIX CpeacTB  BBOAA,
YNpaB/IEHUA KOMMbIOTEPOM U ApP.): KOHTPO/IbHbIE, rpaduyeckme

OropHo- paboTbl, TeCTUpOBaHWE, AOMalUHME 33JaHUA, 3CCe, NMUCbMEHHbIE

dsuzamesibHO20

annapama KONIIOKBUYMbI, OTYETbI U Ap.;

— YCTHasA NPOBEpPKAa, C UCMNO/Ib30BaHMEM  CheLManbHbIX
TEXHUYECKUX CPeacTB (CpeacTB  KOMMYHUKaUMI):  AMCKYCCUU,
TPEHWHIU, KPYr/ible CTONbI, CObeceoBaHMA, YCTHbIE KOITOKBUYMbI

nap.;

C UCNONb30BaHNEM KOMNblOTEPA U cneyunanbHoro MO (anbTepHaTUBHbIX
cpeacTs BBOAA U ynpaBAeHUs KOMNbIOTEPOM U Ap.): paboTa ¢
3NEKTPOHHbIMM 06pa3oBaTENbHbIMM PECYPCAMU, TECTUPOBAHME,
pedepaTbl, KYPCOBbIE NPOEKTbI, Fpaduyeckme paboThbl,
ANCTaHUMOHHbIe GopMbl NpeanoYTUTENbHEE 0bYyYatoWMMEA,
OrpaHMYEHHbIM B NEPEeABUKEHUN U Ap.

Ananranus npoueaypsbl NpoBeAeHUs MPOMEKYTOUHOM
aTTecTAlUM 1J9 HHBAJINuA0B u Jjui ¢ OB3:

B xone npoBeaeHust NpoMexKyTOYHOM aTTeCTalllU MPELyCMOTPEHO:

- NpenbsBIeHNE 00yJarOIMUMCS MTeYaTHBIX U (WIJIH) SJIEKTPOHHBIX
MartepuasoB B (popMax, aJanTUPOBAHHBIX K OTPAHUYECHUSM UX 3/I0POBbBS;

- BO3MOKHOCTb TMOJIb30BAaThCSl HHANUBUIYAIbHBIMU YCTPONCTBAMU
U CpEICTBaMHM, MO3BOJSIOMIMMH aJalNTUPOBATh MaTEpHUasbl, OCYIIECTBISATh
npuéM U nepenayy HHPOpPMAUUMU € YYETOM HMX HMHAMBUIYAIbHBIX
0COOEHHOCTEI];

- yBEIUYEHUE MPOAOIKUTEIBHOCTH MPOBE/ICHUS aTTECTAIlUU;

- BO3MOXKHOCTb MPUCYTCTBUSI ACCUCTEHTa M OKa3aHUs WM
HEO0O0XO0MMOM MOMOIIH (3aHATh pabouee MeCTO, EPEeABUTAThCS, MPOYUTATh
1 0OpMUTH 33/1aHUE, OOLIATHCS C IPETO/IaBATENIEM ).



DopMBbI TPOMEKYTOUHOM aTTECTAlMU JJ11 MHBAIUAOB U il ¢ OB3 momxHbI
YUYUTHIBATh WHJIMBUIYyalIbHbIC U ncuxo(pu3ndecKue 0COOEHHOCTH
oOyuatoierocsi/ooydaronuxcst mo AOIIOII BO (yctHo, mucbMeHHO Ha Oymare,
MMCBMEHHO Ha KOMIbIOTEpE, B (HOPME TECTUPOBAHUS U T.I1.).

CrnenuajbHble YCJI0BUs, 00ecnieduBaeMble B pouecce
NpenogaBaHus INCHUIIMHBI

CTyAeHTBI ¢ HAPYLICHUSIMH 3PEHU S

- npenocTaBiIcHUEe 00pa30BaTEILHOTO KOHTEHTA B TEKCTOBOM
AJNIEKTPOHHOM (hopMmaTe, TO3BOJISIONIEM IEPEBOJMTH IUIOCKOMEYATHYIO
UH(GOPMAIIVIO B ayTHAJIBHYIO WU TaKTUIBHYIO (DOPMY;

- BO3MOXXHOCTh KCIIOJIb30BaTh WHAWBUAYAJIbHBIC YCTPOWCTBA W
CpeJICTBa, TTO3BOJISIONINE aIalITHPOBATH MATEPHAIIbI, OCYIIECTBIISATh TPUEM U
nepenayy WHGOPMAIMUM C YYETOM HWHIWBHIYAIbHBIX OCOOCHHOCTEH W
COCTOSIHUS 3/I0POBBS CTYJICHTA;

- IIPEIOCTaBICHUE BO3MOYKHOCTH IMPEAKYPCOBOTO O3HAKOMIICHHS
C CoJIep)KaHUEM YYeOHOH MUCIUIUIMHBI U MaTCPHUAJIOM IO KypCy 3a CUET
pasMeleHrs nHpopMaIuy Ha KOPIIOPaTUBHOM 00pa30BaTeIbHOM MOPTAJIE;

- UCIOJIb30BaHUe YETKOTO M YBEIMYEHHOT0 IO pa3Mepy mpudra u
rpaduueckux 0ObEKTOB B MYJIbTUMEIUUHBIX MPE3CHTALIMSIX;

- UCIIOJIb30BaHUE HWHCTPYMEHTOB <«JIylay, «IPOXKEKTOp» MpHU
paboTe ¢ MHTEPAKTUBHOM JTOCKOM;

- 03BYYMBAaHHE BH3yIbHOW WHOOpPMALMK, TIPEICTABICHHOMN
00ydJaromumMcs B X0/1¢ 3aHITHH;

- obecrieyeHHe pa3aTOYHBIM  MaTepHAIOM, JYOIUPYIOIIHM
UH(GOpPMAIIHIO, BEIBOJAUMYIO Ha SKpaH;

— HAJIM4YME TIOANMKMCEHM M ONMUCAHUS y BCEX HCIOJIb3YEeMbIX B
npoiecce oOydeHHUsT PUCYHKOB M MHBIX Ipad)MUECKUX OOBEKTOB, UYTO JAET
BO3MOYKHOCTb M€PEBECTH MMCbMEHHBIN TEKCT B ayIHAIbHBIH,

- oOecrieueHne 0COOOTO PEYEBOTO pPEKMMaA  TPEIOJaaBaAHUS:
JCKIIMA YHUTAIOTCS TPOMKO, pa300purBO, OTUETIIMBO, C Tay3aMU MEXKIY
CMBICIIOBBIMH OJTOKaMu WHGOpMAINK, 00eCreunBaeTCsl WHTOHWPOBAHUE,
MOBTOPEHUE, aKIIEHTUPOBaHME, MPOPUIAKTUKA PACCEUBAHNS BHUMAHUS;

— MUHHUMU3ALMSI BHEIIHETO IIyMa M OOecleYeHUue CIIOKOMHOM
ayauaabHONW 00CTaHOBKH;

- BO3MOYXHOCTH BECTH 3aITUCh Y4eOHON HH(POPMAIINH CTYICHTAMU
B yI00HOW miis HUX GopMe (ayaualbHO, ayIHOBU3yalbHO, HA HOYTOYKE, B
BHUJIE TIOMETOK B 3apaHee MOJATOTOBICHHOM TEKCTE);

- YBEIMUECHUE JIOJIM  METOJOB  COIMAIBHOM  CTHMYJISIIUU
(oOpamieHne BHUMaHUWSA, AamNeJUIANHUS K OrPaHUYCHUSM TI0 BpPEMEHH,
KOHTaKTHBIE BUIBI PabOT, TPYIIIOBBIC 3aJaHUS W Jp.) Ha MPAKTHUECKUX U
1a00paTOPHBIX 3AHATHUSAX;



MUHUMU3UPOBAHUE  3aJlaHuii, TpeOylolUX AaKTUBHOTO  HCIOJIb30BaHUS
3pPUTENBHOM MAMSTH U 3pUTEIILHOTO BHUMAHUS;

MPUMEHEHUE TMOATAIMHOM CHUCTEMBI KOHTpOJs, Oojee YacThli KOHTPOJb
BBITIOJIHEHUS 3aJJaHUM JJIs1 CAMOCTOSITEILHOM paboThI.

CTyaeHTBI ¢ HAPYLICHUSAMH ONOPHO-ABUTaTeJIbHOI0 annapara
(MajI0MOOMJIBHBIE CTYACHTBI, CTYICHTbI, HMEIOLIHE TPYIHOCTH
NepeIBUKEHUS M MATOJOTHI0 BEPXHUX KOHEYHOCTei)

- BO3MOXKHOCTh ~ HCIIOJIb30BaTh  CIEIHAIBHOE MPOrPAaMMHOE
o0ecrieueHne W CIeUUaIbHOE  O00OpYyIOBaHME W  TMO3BOJISAIONIEE
KOMIICHCUPOBATh JIBUTATEIIbHOE HapyIIeHUE (KOJISICKU, XOJYHKH, TPOCTH U
p.);

- PEAOCTABICHUE BO3MOXKHOCTH MPEIKYPCOBOTO O3HAKOMJIICHHUSI
C CoJIep)KaHreM yueOHOH JUCIUIIIMHBI U MaTepUaioM IO KypcCy 3a CUET
pasmernieHus UHGOpPMAIIMK Ha KOPIIOPATUBHOM 00pa30BaTeIbHOM MOPTAJIE;

- IPUMEHEHHE JIOTIOTHUTEIBHBIX CPEJICTB aKTUBU3AITUU
IIPOIIECCOB 3aIIOMUHAHUS U TIOBTOPEHUS,
oropa Ha OIpe/IeNICHHbIE U TOYHbIC MTOHSATHUS;

- UCIIOJIb30BaHME JIJIsl MIUTIOCTPALIUUA KOHKPETHBIX MPUMEPOB;

- IpUMEHEHHE BOIPOCOB JIJIi MOHUTOPUHTa TOHUMAaHHUS;

- pazziesieHue U3y4aeMoro Marepraia Ha HeOOJIbIINE JIOTHIYEeCKUe
0JI0KHU;

- yBEJIMUEHUE JTOJIM KOHKPETHOTO MaTepualia U coOJIt0IeHne
MPUHIIAIIA OT IPOCTOTO K CIOKHOMY MPU 0OBSICHEHUN MaTepuarna;

- HaMM4Yre 4YETKOM CUCTEMBI U aIrOpPUTMA OPTaHU3AIUU
CaMOCTOSITEIILHBIX pa0OT 1 MPOBEPKHU 3aJaHUN ¢ 00s3aTEITHHOM
KOPPEKTHUPOBKON U KOMMEHTAPUSIMU;

- yBEJIMUEHHUE  JIOJIW  METOJOB  COLMAIBHOM  CTUMYJSIUU
(oOpameHne BHUMAaHUSA, AaNMNENSIUs K OrPaHWYEHUSM [0 BPEMEHH,
KOHTaKTHBIE BUJIbI paOOT, TPYIIIOBBIE 3aaHUs 1. );

- oOecrieueHne OECTPENATCTBEHHOTO JOCTYIa B IOMEIIEHUs, a
Tak)Ke MPeObIBaHUS HUX;

- HAJIMYME BO3MOXXHOCTH  HCTOJB30BaTh  WHIWBUIYaJbHbBIC
YCTPOMCTBA ®  CPENCTBA, TMO3BOJAIOIINE O0ECIEUUTh PeaTH3alUIo
APrOHOMHYECKHX TPUHIMIIOB W KOoMQopTHOEe TpeObIBaHWEe Ha MECTe B
TE€YEHHUE BCETOo nepuoaa yu€osnl (MoICTaBKU, CEUaIbHbIE MOAYIIKHU U Ap.).

CTyaeHTBI ¢ HAPpYIIEHUSAMH cJayXxa (Ti1yxue, cjadoc/ablianiue,
MO3THOOTJIOXIIIHE)

— IpeAOoCTaBlIeHUE 00pa30BaTEIbHOTO KOHTEHTAa B TEKCTOBOM
AIEKTPOHHOM (opMare, MO3BOJSAIONIEM IMEPEBOAUTH ayAUAIbHYIO (OpMy
JIEKIMH B TJIOCKONEYaTHYIO HHPOPMAIIHIO;



- HaJIMYME BO3MOXHOCTH  MCIOJIb30BaTh  HMHJMBHyaJIbHbIE
3BYKOYCUJIMBAIOIIUE  YCTPOMCTBA U  CYpJOTEXHHYECKHE  CpEICTBA,
MO3BOJISIIOIIME  OCYIIECTBIATH HOpU€M U nepenadyy  uHGOpMaINHY;
OCYIIECTBJISITh B3aMMOOOpPATHBIA NEPEBOJ TEKCTOBBIX M ayauoQaiion
(OJIOKHOT JIsI PEYEeBOr0 BBOJIA), a TaKXKE 3alUCh M BOCIPOU3BEIACHUE
3pUTENbHON HHPOPMALIUH.

- HaJIU4ue CUCTEMBI 3aJlaHuH, o0ecreynBaroIux
CUCTEMaTH3allMI0 BepOaNIbHOrO0 MaTepHuala, ero CXeMaTU3alllio, MEePEBO B
Ta0JINLIBI, CXEMBI, OIIOPHBIE TEKCTHI, ITI0CCAPUIL;

- HAJIMYME HArJIAHOTO COMPOBOXKJECHUS HM3Yy4aeMOro marepuaina
(CTPYKTYpHO-JIOTHYECKHE CXEMbl, TAOJIUIIbI, TPaQUKH, KOHUEHTPUPYIOLIUE U
o0oOmarmue HUHPOPMALIMIO,  OMOPHbIE  KOHCIEKTHI,  pa3JaTOYHBIH
MaTepuan);

- HaJIM4Me YETKOM CHUCTEMbl U  aJIropuTMa OpraHu3aluu
CaMOCTOSITEILHBIX ~ pPaboOT ¥ TPOBEpPKU 3aJaHUN ¢  00s3aTebHOU
KOPPEKTUPOBKON M KOMMEHTAPHIMH;

- o0OecrieueHUE TPAKTUKU OMNEPEKAIOIIero YTEHMs, KOorja
CTYJICHTHI 3apaHee 3HAKOMSITCS C MaTepUajOM U BBIACISIOT HE3HAKOMbBIEC U
HEMOHSITHBIE CI0BA U (PParMeHTHI;

- 0COOBI pedyeBoil pekuM paboThl (0TKa3 OT JJIMHHBIX Ppa3 u
CIIOXKHBIX TMPEAJIOKEHUH, XOpollasi apTHUKYJSIUSA; YETKOCTh HW3JI0KEHHUS,
OTCYTCTBUE JIMIITHUX CJIOB; MOBTOPeHUE (Ppa3 0e3 u3MEHEHUS CIIOB U MOpsJIKa
UX CJe0BaHMs; 00ecreueHne 3pUTENHbHOTO0 KOHTAKTa BO BPEMs TOBOPEHHUS U
4yTh 00Jiee MEIJICHHOT'O TeMIIa PEYH, UCIIOJIb30BAHUE €CTECTBEHHBIX KECTOB
U MUMUKH );

— 4ETKOEe COOJIOJICHUE alrOpUTMa 3aHATUS M 3aJaHui IS
CaMOCTOSATEIHLHOM paboThI (Ha3bIBAHUE TEMBI, TOCTAHOBKA 1I€TTM, COOOIICHHE
U 3alKCh TUTaHA, BBIJIETICHUE OCHOBHBIX MOHSATHUH W METOJOB UX H3YYCHHS,
yKa3aHHe BHUJIOB JCSATEIHHOCTU CTY/IEHTOB U CIIOCOOOB MPOBEPKU YCBOCHHUS
MaTepuana, cioBapHas pabora);

- coOoieHre TpeOoBaHUH K MPeIbsABISIEMbIM YU€OHBIM TEKCTaM
(pa3OuBKa TEKCTa HA YaCTH; BBIJCICHHE OMOPHBIX CMBICIOBBIX ITYHKTOB;
UCTOJIb30BaHUE HAIJIAIHBIX CPEJCTB);

- MUHUMU3AIHS BHEITHUX [ITyMOB;

- IPEIOCTaBICHHE BO3MOXXHOCTH COOTHOCHUTH BEpOalbHBIA U
rpaduyeckuii Marepuas; KOMIUIEKCHOE HCIIOJIb30BAHUE MUCHBMEHHBIX H
YCTHBIX CPEJICTB KOMMYHUKAIIMH TpU paboTe B TPYIITIE;

— COUYETaHUE Ha 3aHATUAX BCEX BUIOB PEUYEBOM IESTEIBHOCTH (TOBOPEHHUS,
CIIyILIaHUsl, YT€HUS, TUCbMa, 3pUTEIBHOTO BOCTIPUATHS C JIUIA TOBOPSIIIETO).

CTyeHTBI ¢ MPOYUMHU BUIAMHU HAPYIIEHUH

(A1 ¢ HapyIeHUAMH pedH, 3200J1eBAHUA IHIOKPUHHOM, IEHTPAJIbHOMI
HEPBHOM M CEPAEYHO-COCYAMCTON CHCTEM, OHKOJIOTHYEeCKHE 3200/ 1eBaHM )



- HaJM4YMe BO3MOKHOCTH MCTOJIb30BaTh NHINBUIYAIbHBIE
YCTPOKCTBA U CPEACTBA, ITO3BOJIAIOIINE OCYIIECTBIATh IPUEM U IIEpeavy
uH(popManuy;

- HAJIM4YME CUCTEMBI 3aJJaHUI, 00eCTIeYBAIOIIUX
CUCTEMaTH3alKI0 BepOaJbHOTO MaTepHalia, ero CXeMaTH3aluio, epeBo/ B
TaOJIULIBI, CXEMBI, OIIOPHBIE TEKCTHI, ITI0CCAPUIL;

- HaJIMYME HATJISITHOTO COMPOBOKIACHUS U3y4aeMOT0 MATEPHAIIA;

- HaJIMyne YE€TKOU CUCTEMBI U AJITOPUTMA OpraHU3auu
CaMOCTOSITEILHBIX pa0OT U MPOBEPKHU 3aJaHUN ¢ 00s3aTEIHHOM
KOPPEKTUPOBKOW 1 KOMMEHTAPHUIMU;

- oOecrieyeHne MPaKTUKU ONEPEKAOIIETO YTeHUs, KOoTaa
CTYZICHTBI 3apaHEE 3HAKOMATCS C MATEPUATIOM U BBIIEIISIIOT HE3HAKOMBIE U
HEMOHSITHBIE CII0BA U (PParMEeHTHI;

- pelocTaBiIeHNe BO3MOKHOCTA COOTHOCUTD BepOabHbIN U
rpaduyueckuii MaTepuai; KOMIJIEKCHOE UCIIOJIb30BAaHUE TUCHMEHHBIX U
YCTHBIX CPEJICTB KOMMYHUKAIIMH MPU paboTe B TPYyIIIE;

- COUYETAHUE Ha 3aHATUSAX BCEX BUJIOB PEUEBOU JIEATEIIBHOCTH
(roBOopeHUs, CAyIIaHUs, YTCHHS, MTUCbMa, 3PUTEIILHOTO BOCIIPUATHS C JIMIIA
TOBOPSIIIETO);

- npenocTaBieHrue 00pa30BaTEIbHOTO KOHTEHTA B TEKCTOBOM
ANEKTPOHHOM (dopMarte;

- IIPEOCTABIICHUE BO3MOXHOCTU IPEIKYPCOBOTO O3HAKOMIICHUS
C cojepaHUEeM y4eOHON AUCIUIUIMHBI U MaTepuaioM MO Kypcy 3a CUET
pa3MeleHrs nHpopMaIuy Ha KOPIOpaTUBHOM 00pa30BaTeIbHOM MOPTAJE;

- BO3MOYKHOCTb BECTH 3aIUCh yueOHOM MHGOPMAIINH CTYICHTaMHU
B y1I00HOU Jutst HUX (hopMme (ayauaibHO, ayIMOBU3YalbHO, B BUEC TIOMETOK B
3apaHee NOATOTOBICHHOM TEKCTE).

- NPUMEHCHHE TI03TAITHOW CHUCTEMBI KOHTPOJIS, OoJjiee YacThIit
KOHTPOJIb BBITIOJTHEHUS 3aIaHUM JIJIS1 CAMOCTOATEIbHOM padoTHI,

- CTUMYJIMpPOBaHHE  BBIPAaOOTKM y  CTYICHTOB  HAaBBIKOB
CaMOOPraHU3alUA U CAMOKOHTPOJIS,

— HaJU4Me nay3 Ui OTAbIXa U CMEHBI BUJIOB IEATEIBHOCTHU I10
XOly 3aHSTHS.
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