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1. Henn, 3a1a4m ¥ IVIaHUPYeMble Pe3yJIbTAThI 00yUeHHUsI 10 JUCHUIIHHE

I{enpro ocBoeHMS TUCTUTUIMHBI «OCHOBBI 3JIEKTPOHUKH U MEXAaTPOHUKH 000PYIOBaHUS IJIS
aJJIMTUBHOTO TIPOU3BOJICTBA» SIBISICTCS (OPMUPOBAHHME CUCTEMBl 3HAHWI, YMEHHA U HABHIKOB B
obsacTi (HYHKIIMOHUPOBAHUS JICKTPOHHBIX M MEXaTPOHHBIX YCTPOMCTB.

3ajaun TUCHMIUIMHBL M3YYCHHE MPHHIIUIIOB IMOCTPOCHUS M SKCIUTyaTalldd 3JICKTPOHHBIX
YCTPOMCTB, H3YYCHUE TEOPETHUYECKUX OCHOB DJICKTPOTEXHUKH, OCHOBHBIX CXEMOTECXHHYECKHUX
MIPUEMOB, U3YYCHUE MPHUHIIUIIOB KOMIIBIOTEPHOTO M JJIEKTPOHHOTO YIPABJICHHUS MEXaHUYECKUMHU
CHUCTEMAaMHU.

OOyueHue 1Mo JAUCHUIUIMHE HAMpaBlIeHO Ha (OpMUpPOBAHHE y OOYUAIOIIMXCS CICAYIOIIHUX
KOMIIETECHIINH:

Koa v HaumMeHoBaHue KOMIETEHIINIA NHauKaTopbl 10CTHKEHU ST
KOMIICTEHIMH
OIIK-7. Criocoben ucnons3oBats | TOITK-7.1 JleMoHCTpHpYyET 3HAHHE
MH(OPMALHOHHO-KOMMYHHKALHOHHBIC MPUHITUIIOB COBPEMEHHBIX HH()OPMAIIIOHHBIX

KOMIIBIOTEPHBIE ~TEXHOJOTWH, 0a3bl JaHHBIX, TEXHOJIOTHIL;
NAKeThl MPHUKIAIHBIX MPOTPaMM UL PEUICHUS | JOIIK-7.2
HMHXEHEPHO-TEXHUUECKHUX u TEXHUKO-
SKOHOMHYECKMX  3aJa4  IUIAaHHPOBAHHA W
yopaBieHuss paboTaMM 10 HHHOBALMOHHBIM
MIpoeKTaM

Hcnons3yer COBPEMEHHBIE
I/IH(i)OpMaI_II/IOHHO'KOMMYHI/IKaI_[I/IOHHLIe
KOMIIBIOTCPHBLIC TEXHOJOTHU [JIsI PCIICHUA
3aJla4d HpO(l)eCCHOHaHBHOfI ACATCIIbBHOCTU B
ob0nacTH ympaBlieHUS TPOCKTaMU B cdepe
AU TUBHBIX TeXHOHOFHﬁ;

ITIK-1. Crocoben k opranm3anuu aHamusa u | MIIK-1.2 3HaeT MeTObI MOCTPOEHUS MOAENei
OIITUMMU3 AU PO ECCOB YIIpaBJICHU: | UCCICAYCMBIX TIPOLICCCOB, SIBIICHUH ¥ OOBEKTOB.
YJKN3HECHHBIM LIUKJIOM POEKTUPOBAHUA UIIK-1.3 3naer METOAbl U3MCPCHUA, aHaIM3a U

HAYYHO-UCCICIOBATEIbCKMX M OMBITHO- | YTYHUICHUS IAPAMETPOB TPOIIECCOB KU3HEHHOTO
KOHCTPYKTOPCKUX PaboT LMKJIa IPOCKTUPOBAHMS IPOAYKIIMU U YCITyT

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POTrPaMMbl

Juctunnuaa «OCHOBBI 3JIEKTPOHUKM U MEXATPOHHMKH OOOpYIOBaHUS IS aAJAUTUBHOTO
MMPOU3BOACTBA» OTHOCHUTCSA K 3JICKTUBHBIM AUCIHILIMHAM OCHOBHOM O6pa30BaTeHBHOﬁ IporpaMmaIl
OakanaBpuaTa; U3y4aercsi B 5 ceMmecTpe.

Jucnuninza 6a3upyercs Ha CIEeIyIOIINX, IPONIEHHBIX AUCIUIUIMHAX !

- «Dusukay (pa3aen AMeKTPUIECTBO);

- «[IporpammupoBaHue 1 aAITOPUTMHU3ALIHASY,;

- «IHpOpMaAITMOHHBIE TEXHOIOTUI.

Kypc «OcCHOBBI 3JIEKTPOHMKM UM MEXaTPOHUKH OOOpYIOBAaHMUS JUISl aJJUTUBHOTO
MPOU3BOJICTBA» HCHOJB3YeT 3HAHMUA JUCIHUILUIUH OOIIETEOPETHYECKOro psAga U SBISETCS
cBoeoOpaszHoil mpodopueHTanmeld B ganHoi ob6mactu. [lo mToram u3ydeHUsl CTYIEHT MOJDKEH
OCBOUTh TEPMHUHOJIOTHIO, OCHOBHBIE TOHSTHS, Ooliee TIYyOOKO H3YYHTh METOJBI M CpPEICTBa
AJIIEKTPOHHBIX U MEXATPOHHBIX YCTPOMCTB.

3. CrTpyKkTypa U coaepkaHue TUCHUILINHBI

OOm1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTABISIET 3 3a4eTHBIX euHHIbI, 108 akageMuueckux
yacoB (u3 HUX 54 yaca — ayauTopHas paborta, B ToM uucie 18 yacos nekmuii, 18 yacoB mabopaTOpHBIX
3aHATUH, 18 YacoB ceMMHApPCKUX 3aHATHI U 54 yaca caMOCTOSTENIbHON pabOThI CTY/IEHTA).



3.1 Buabl yueOHoii padoThl U TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOydeHUs

Ne . KouauyecTBO CemecTpbl
Buna yueOHoii padoThl
n/n 4acoB S cemecTp
1 | AyauTopHble 3aHATHS 54 54
B ToMm umncne:
1.1 | Jlexuuu 18 18
1.2 | CemuHapcKue/IpakKTUUECKHUE 3aHATHS 18 18
1.3 | JlaboparopHbIe 3aHATHS 18 18
2 | CamocTosiTesibHasi padoTa 54 54
B Tom uncne:
2.1 | IlogroToBka u 3amuTa JIaOOPaTOPHBIX 18 18
pabor
2.2 | CamocTOSATEIBHOE H3YUYCHUE 36 36
3 | IIpome:kyToyHasi aTTecTaIUs
3auet/nud.3auer/7K3aMeH 9K3aMEH JK3aMeH
Hroro 108 108

3.2 TemaTnyeckuii MJIaH M3y4YeHHs TUCHUTTIMHBI

(o gpopmam oOydeHwHs)

3.2.1. Ounas dpopma oOydeHUs
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Tema 1. OGmue npuHIUIBI 00padOTKU 2
CHTHAJIOB.
Tema 2. ®ynkuuonanpHas cxema 3D 2
IIPUHTEPA U €€ aHaJIM3.
Tema 3. OCHOBBI IEKTPOTEXHUKH 2
Tema 4. OCHOBHBIE IPUHIIUIIBI PAOOTHI 2 2
TIOJTYTTPOBOTHUKOBBIX YCTPOUCTB 2
Tema 5. CusioBast yactb 000py1OBaHUS 2 2 2
Tema 6. DnekTpoMexaHUYEeCKast YaCTh 2 2
o0opynoBaHus 2
Tema 7. U3mepurenbHas 4acThb 2
000pyIOBaHUS
Tema 8. AnnapaTHast 4acTh 2 8
000pyIOBaHUS 8




Tema 9. OCHOBBI MPOrPaMMHUPOBAHUS
MUKPOKOHTPOJIJIEPOB

CemuHnapckoe 3anstue Nel: Pacuer
ernei MoCTOSIHHOI'O TOKAa Ha OCHOBE
3akoHOB Kupxroda.

Cemunapckoe 3ausitue Ne2: Pacuer
eTel MOCTOSTHHOTO TOKa METOJIOM
KOHTYPHBIX TOKOB 1 Y3JIOBBIX
MTOTEHINAJIOB.

Cemunapckoe 3ausitue Ne3: Pacuer
eTel MOCTOSTHHOTO TOKa METOJIOM
SKBHBAJICHTHOTO T€HEpaTopa

Cemunapckoe 3ansitue Ned: Ananus
XapaKTEPUCTHK TPAH3UCTOPA, TNO0Ja,
CTaOMIINTPOHA, OIIPEICIICHUE
IpeAeIbHBIX 3HAYEHUH U BO3ZMOXKHOI
o0nacT NpUMEHEHHs Ha OCHOBE
TEXHUYECKON TOKYMEHTAIUU

3amuTa JrabopaTopHoii paboTel: Tema
4: OCHOBHBIE IPUHIIUITBI PAOOTHI
MIOJTYITPOBOTHUKOBBIX YCTPOHCTB — P-N
nepexoj, ero BAX, nuon, TpaH3uctop

3amuTa JrabopaTopHoii paboTsl: Tema
5: CunoBas 4acTb 000pyIOBaHUS

3amuTa JrabopaTopHoii paboTsl: Tema
6: DnekTpoMexaHWyecKas 4acTh
o0opymoBaHUs

3amura nabopatopHoi paboTel: Tema
8: AnmaparHas 4acTb 000py/10BaHUs

3amura nabopatopHoi paboTsl: Tema
9: OcHOBBI IPOrPaMMHUPOBAHHUS
MHUKPOKOHTPOJUIEPOB

Hrtoro

54

18

18

18

54

3.3 CoaepxaHue THCHUNIHHBI

Tema 1. OOmme npuHuunbel o0paboTku curHamoB. OOmas (QyHKIMOHAJIbHAS CXEMa,

MIPUHIIMITBI TPe0Opa30BaHMsl CUTHAIOB aHAJIIOTOBBIX CUTHAJNIOB B IIU(POBBIE.
Tewma 2. ®ynkunonansHas cxema 3D npuHTEpa u ee aHau3.

Tema 3. OcHOBEHI MeKTpoTeXHUKH. 3akoH Oma, 3akoHbBl Kupxroda, MeToa 3KBUBaIEHTHOTO
reHepaTopa, OCHOBHBIE JJIEKTPOTEXHUYECKHE DJIEMEHTHI. PacueT menei ¢ moMoIbl0 MPUKIIaIHBIX

IIPOrPaMM.

Tema 4. OcHOBHbIE NPUHIUIBI PaOOTHI MOJYNPOBOJHUKOBBIX ycTpoicTB. CTpykTypa p-n
nepexona, ero BAX, nuoa, TpaHzucrop. MopaenupoBaHuE IOITYIPOBOAHUKOBBIX YCTPOWCTB M

IMPOCTBIX CXEM Ha UX OCHOBCE.

Tema 5. CunoBast vacte 060pynoBaHus. MICTOUHHK BTOPUYHOTO MUTAHUS, TPEOOBAHUS K
HeMy. TpancdopmaTopHass 1 UMITYJIbCHAsI CXEMbl UCTOYHHKOB BTOPUYHOTO MHUTaHHS. OCHOBHBIC
OTpaHHYEHUS, METOBI PacyeTa U MOJACTUPOBAHUSI.
Tema 6. DnexTpoMexaHuyeckas 4acTb oOopymoBaHus. OCHOBHI 3eKTponpuBoaa. OO0rue
OPUHIUIBL PabOThl SJEKTPOJABUTATENCH, OOIIMe MPUHIHUIBI YIPABICHHS AJIEKTPOJBUTATEISIMH,

BbIOOp nBurareneil. lllaroseie ABUTraTey.




Tema 7. W3meputenpHas dyacTth oOopynoBaHus. OOmMe TPHHIUIBI TOCTPOCHUS
U3MEPUTENIBHBIX TpeoOpa3oBareneil. KoHIeBbIE BBIKIIIOYATENH, JAATYUKH TOJO0XKEHHUS, CKOPOCTH,
TEMIEPATYPHI.

Tema 8. AnmapaTtHas dacts 00opymoBanus. CUCTEMBI CUMCICHUS, JBOUYHBIA KO, OCHOBBI
anreOpsl JJOTUKH; Jorudeckue ycrpoictBa TUNOBbIX cepuid TTJI u KMOII, a5ekTpoHHbBIE KITIOYH;
KOMOWHAIIMOHHBIE  YCTPOMCTBA;  MOCJIEOBATEILHOCTHBIE  YCTPOMCTBA; YCTPOMCTBA
aHasioronupoBoro M LUppoaHamoroBo mnpeodpazoBaHus; OOLIME CBEACHUS O COBPEMEHHBIX
MUKPOKOHTPOJIJIEpaX — MPUHIHUIIBI MOCTPOEHUS, APXUTEKTYpa; CTPYKTYpa MHUKPOIPOIIECCOPHOM
CUCTEMBI, PErUCcTPOBasi MOJIEJIb, CUCTEMa KOMaH/I.

Tema 9. OcHOBBI IPOrpaMMHUPOBAHUSI MUKPOKOHTPOJLJIEPOB.

3.4 TemaTnka ceMHHAPCKHUX/MPAKTHUYECKHUX H JA00PATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/MpakTUICCKUEC 3aHATHS

1. Cemunapckoe 3anstie Nel: Pacuer neneii mocToSHHOrO TOKa Ha OCHOBE 3aKOHOB
Kupxroda. — 2 gaca.

AynmuTopHas paboTa 1o pacueTy Iernei, | BapuaHT BBIIOIHIETCS MPENOaBaTeNeM,
Janee CTyJICHTOM Y JIOCKH I10/1 KOHTPOJIEM ayTUTOPHH.
Pe3ynbTat: 3aKperuieHue HaBbIKOB pacyeTa M aHaJIn3a Lenel NOCTOSHHOTO TOKa.

2. Cemunapckoe 3anstue Ne2: Pacuer neneil noCTOSHHOIO TOKa METOJJOM KOHTYPHBIX TOKOB
U Y3JI0BBIX IIOTEHIIMAJIOB. — 2 Yaca.

AynuTopHast paboTa 1Mo pacueTy 1ernei, | BapuaHT BBINOIHAETCS MPEToAaBaTeNeM, Jaiee
CTYAEHTOM Yy JJOCKU IOJ] KOHTPOJIEM ayAUTOPHUH.

Pesynbrat: 3aKperuieHne HaBBIKOB pacueTa U aHajIu3a LEenei MOCTOSIHHOTO TOKa.

3. Cemunapckoe 3anstie Ne3: Pacuer nenei nocTOSIHHOTO TOKa METOJJOM SKBUBAJIEHTHOT'O
reHepaTopa. — 2 yaca.

AynmutopHas paboTa 1o pacueTty 1enei, 1 BapuaHT BBIIOIHAETCS MPernoaaBaTeieM, faiee
CTYACHTOM Yy JJOCKH TIOJ] KOHTPOJIEM ayJAUTOPHH.

Pe3ynbTat: 3aKkperieHre HaBbIKOB pacyeTa M aHaJIn3a [ernel NOCTOSHHOTO TOKA.

4. Cemunapckoe 3aHsTie Ned: AHann3 XapakTepUCTUK TPaH3UCTOpa, 1M0/1a, CTAOMIMTPOHA,
olpeieNieHue NMpeiebHbIX 3HAaUeHUI U BO3MOXHOI 00J1aCTH MPUMEHEHHSI HA OCHOBE TEXHUYECKOM
JOKyMEHTaIuu — 2 yaca.

AynuTopHas paboTa 1o 00CyXI€HHIO BOIIPOCOB aHAN3a TEXHUUECKON
JOKYMEHTAITUH JIEMEHTAPHBIX MOJTYITPOBOIHUKOBBIX YCTPOUCTB.

Pe3ynbTat: 3akperuieHue HaBbIKOB PabOThI C TEXHUUYECKON JIUTEPATypOi, U3yUeHUe
CXEM BBIIPSIMUTENEH, JIEKTPOHHBIX KIIIOUECH.

5. 3amwuTa mabopaTopHoii paboTsl: Tema 4: OCHOBHBIE IPUHIMITEI PAOOTHI
MOJIYTIPOBOJTHUKOBBIX YCTPOMCTB — P-n nepexon, ero BAX, nuox, TpaH3uctop — 2 yaca.

6. 3amura naboparopHoit paboTsl: Tema 5: CusoBas yacTh 000py0BaHMs — 2 Yaca.

7. 3ammTa naboparopHoii padoTel: Tema 6: DieKTpoMexaHWYeCKast 4acTh 000PYyI0BaHUS. —
2 yac.

8. 3ammra nabopatopHoi pabotsl: Tema 8: AmmapaTHas 4acTh 000pyA0BaHUs.— 2 4aca.

9. 3amura naboparopHoit padoTsl: Tema 9: OCHOBBI TPOrpaMMHUPOBAHUS
MHUKPOKOHTPOJIJIEPOB.— 2 Haca.

3.4.2. JlabopaTopHbIe 3aHATHUS
1. Tema 4: OcHOBHBIE IPUHIIMITBI PAOOTHI MOTYITPOBOJAHUKOBBIX YCTPOUCTB — P-N MEPEXO0/], €ro
BAX, nuon, Tpan3uctop — 2 yaca.
JlaGopatopHas pabota Nel. «CHsATHE BOIBTaAMIEPHBIX XapaKTEPUCTHUK JANO0JIA U TPAH3UCTOPA»
OcHarienue: nmporpamMmmuoe obecredenre NI Multisim 13.0
2. Tema 5: CunoBas yactb 000pyI0BaHuUs — 2 yaca.



JlaGopaTtopHnas pabota Ne2. «cciaenoBanue pabOThl PETYIUPYEMOT0 HCTOYHUKA TTUTAHUS
Ocuamienue: nporpaMmmuoe odecriedernne NI Multisim 13.0

3. Tema 6. DyieKTpoMeXaHUUYECKasi 4acTh 000pyI0BaHUs — 2 Yaca

Jlaboparopuas pabota Ne3 «MccnenoBanue paboOThI IATOBOTO JBUTATENS» - 2 Yac.
OcHamenue: mporpammuoe ooecriedenue NI Multisim 13.0

4. Tema 8: AnmaparHasi 4acTb 000py/I0OBaHUs.— 8 YACOB.

JlaGopaTtopHnas padora Ne4 «MccnenoBanue pabOThI JOTHYECKUX YCTPOUCTBY - 2 Yaca.
Ocnamenue: nporpammuoe odecrieyerre NI Multisim 13.0.

JlaGopaTtopHnas padora Ne5 «MccnenoBanue paboThl KOMOMHAIIMOHHBIX YCTPOUCTBY - 2 yaca.
Ocnamenue: nporpaMmmuoe odecrieyerre NI Multisim 13.0.

JlaGopaTtopHnas padota Ne6 «MccnenoBanue pabOThI MOCIEAOBATEILHOCTHBIX YCTPOHUCTBY - 2 yaca.
Ocnamenue: nporpaMmmuoe odecrieyerre NI Multisim 13.0.

JlaGopaTtophnas pabora No7 «MccnenoBanue padotst ALIIT u LIAITD» - 2 gaca.

Ocnamenue: nporpammuoe odecrieyerre NI Multisim 13.0.

5. Tema 9: OcHOBBI IPOrPaMMHUPOBAHUS MUKPOKOHTPOJIEPOB.— 4 yaca.

JlaboparopHnas padota Ne8 «VccinenoBanue CTpyKTypbl U IPUHIUIIOB TPOrPaMMHUPOBAHHUS
MUKpOKOHTposiepoB AVR» - 2 vaca.

Ocuamenune: nporpaMmmuoe odecriederne AmelStudio 7.0, Proteus Design Suite 8.6.
JlaboparopHas pabota Ne9 «ccnenoBanue CUCTEMBbI IPOrPAMMHOTO YIIPABIICHUS IIIArOBOTO
IBUTATEIS» - 2 Jaca.

OcHnaienue: mporpammuoe ooecriedenre AmelStudio 7.0, Proteus Design Suite 8.6.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX PadoT)
KypcoBsie pabOTbI/IPOEKTHI OTCYTCBYIOT

4, YyebHO-MeTOoANYeCcKOe U MHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatusHbie 1okyMeHTHI U [OCToI
He npenycmorpeno

4.2  OcHoBHas JuTeparypa

1. Manaryra K.A., CaBoctun IL.U., Ky3renos A.B. Ananorosas u nudposas >JI€KTPOHHKA:
yuebHoe mocobue. — M.: MY, 2010

2. TI'epacumo B.I'., Kysneno O.B. um nap. CxeMOTeXHHKA HJIEKTPOHHBIX YCTPOMCTB
ynpaBieHus kH.1:yueb. s By30B.-M.: DHeproaromusaar, 1996

3. T'epacumoB B.I'., Kysnenos O.B. um np. CxeMOTeXHUKa HJIEKTPOHHBIX YCTPOMCTB
ylpaByieHUs KH.2:y4yeO. 171 By30B.-M.: DHeproaromusaar, 1997

4. T'epacumoB B.I'., Ky3znenoB O.B. u gap. CxemoTexHHMKa 3JIEKTPOHHBIX YCTPOMICTB
ynpaBiieHus KH.3:y4eO. 171 By30B.-M.: DHeproaromusaar, 1998

43 JlonoJIHUTeJbHAS JUTEepaTypa

1. UrymuoB B. H. CxeMoTexHHKa 3JIEKTPOHHBIX YCTPOMCTB YHpaBIEHUS: MPAKTHKYM.
Hupext-Meaua » 2014 — snexkrponnas Bepcus http://www.knigafund.ru/books/184914

2. UrymuoB B. H. CxemMoTexHUKA 3JIEKTPOHHBIX YCTPONCTB YIIpaBJieHUs: yieOHOe mocooue,
Hupext-Meaua » 2014 — snexkrponnas Bepcus http://www.knigafund.ru/books/184914



4.4  JaexkTpoHHBIE 00pa3oBaTebHbIE PeCypChl
[Topsimox mpoBeseHUs pabOT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTICIbHBIMHU
pacmopsHKeHUSIMH ITPOPEKTOpa MO yUeOHOU paboTe U/UiH IEHTPOM y4eOHO-METOINISCKOM PaboTHI.

45 JlunmeH3MOHHOE ¥  CBOOOAHO  pacmpocTpaHsieMoe  TMPOTrpaMMHOe

o0ecreueHue
1. NI Multisim 10.0.

4.6  CoBpeMeHHbIe npodeccuoHATbHBbIE 0a3bl JAHHBIX U HHGOPMALHOHHBIE
ClIpaBOYHLIC CUCTEMBI

1. https://www.youtube.com/user/Zefar91

2. https://www.youtube.com/user/tolik7772

S. MarepuajibHO-TEXHHYECKOe o0ecreyeHue

Jlnst  mpoBeleHUs  JIGKIIMOHHBIX  3aHATUH  HEOOXOMUMBI  AyJWTOPUH, OCHAIICHHBIE
MYJETUMEMHHBIMU IIPOCKTOPAMH U 3KpaHaMu. J[j1si mpoBeneHus JIabopaTOpHBIX paboT TpedyeTcs
KoMITbroTepHBIN Kitace (AB2507, AB2614, AB2618, AB2619)

6. MeToanuyeckue peKoMeHAaluu
MGTOI[I/IKa npernoaaBanvsad AUCHUIUIMHBI KW peaiu3aliiad KOMIICTCHTHOCTHOTO IIOAXOda B

U3JI0KEHUU U BOCHPUATHH MaTepHaja npeayCMaTpUBAET MCIIOJIb30BAaHUE CIEAYIOMINX aKTUBHBIX U
MHTEPAKTHBHBIX ()OPM MPOBECHHS Ay JUTOPHBIX U BHEAYTUTOPHBIX 3aHATHIA:

— ayJJUTOPHBIC 3aHATHS: JIEKLIUH, JTJaOOpaTOPHBIE pabOThI, TECTUPOBAHHE;

— BHEAYJAMTOPHBIE 3aHATUS: CAMOCTOATENIbHOE U3yUeHHE OT/ICJIbHBIX BOIPOCOB, MOJATOTOBKA
K J1a0opaTopHbIM paboTam.

6.1 Meroanyeckne peKOMeHJANMH Jsi TpenoJgaBaTesisi M0 OPraHU3aANNU

00y4eHus1
Ha nepBoM 3aHSATHHU MO IHMCIMIUIUHE HEOOXOIMMO O3HAKOMHTH CTYACHTOB C HOPSAKOM €e

u3ydeHus (TemMaMu Kypca, hopMamMu 3aHATHH, TEKYIIETO U MPOMEXYTOUHOTO KOHTPOJIs), PACKPBITh
MECTO M pOJIb AMCLUIUIMHBI B CUCTEME HayK, €€ MPAaKTUYeCKoe 3HaYeHUe, JIOBECTH J0 CTYACHTOB
TpeboBaHUs K (opMe OTYETHOCTH W TNPUMEHEHUS BUIOB KOHTposd. Bbliatorcs 3amaHust ams
HOJArOTOBKH K CEMMHAPCKUM 3aHATHUSIM.

[Ipy TOATOTOBKE K CEMHUHAPCKOMY 3aHATHI0O TI0 TIEPEYHI0O OOBSIBICHHBIX TEM
IpenojaBaTeslo He0OOXOIUMO YTOYHUTH IUIAaH HUX TPOBEAEHHUS, NPOoAyMaTh (OPMYJIHUPOBKH U
COJZCpIKaHUE y‘-Ie6HI)IX BOITPOCOB, BEIHOCUMBIX Ha 06CY)KI[€HH€, O3HAKOMMUTBCA C IIEPECUYHEM BOIIPOCOB
110 TEME CEMHHAapa.

B xozne cemuHapa BO BCTYHNUTEIHHOM CJIOBE PACKPBITH NMPAKTHUECKYIO 3HAYMMOCTb TEMBbI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSI0K €ro MpOBEIEHHs, BpeMs Ha OOCYXJIEHHE KaXKIOro
yuebHoro Bompoca. [IpuMeHsss (QpPOHTaJIbHBIM ONPOC JaThb BO3MOXHOCTH BBICTYIIUTH BCEM
CTYZICHTaM, IPUCYTCTBYIOIUM Ha 3aHATHH.

[lenecoobpa3HO B X0/i€ 3aIUTHI TA0OPaTOPHBIX pabOT 3aJaBaTh BEICTYHAIONINM H Ay TUTOPUT
JOMMOJIHUTCIIBHBIC W YTOUHAIOIIMWEC BOIIPOCHI C HCJIbIO BBIACHCHUA HX HOSI/IHI/Iﬁ o CymecCTBy
00cyXJaeMBbIX TPOOIIEM.


https://www.youtube.com/user/Zefar91
https://www.youtube.com/user/tolik7772
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CrnenmyeT npeIoCTaBUTh BO3MOXKHOCTD BBICTYIUICHHS C MECTa B BUJIE KPATKUX COOOIICHUH TI0
MOJTOTOBJICHHOMY 3apaHee BOIPOCY.

B 3akimounTenbHOM YacTH CEMUHAPCKOTO 3aHATHUS CIIEIyeT MOJBECTH €r0 UTOTHU: JIaTh OILICHKY
BBICTYIUICHUN KQXKIO0TO CTYJCHTA U y4eOHO! TPYIIIIBI B IETIOM. PaCKPBITh MOTOXKUTEIBLHBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOTO CEMHHAPCKOTO 3aHATHA. OTBETUTh HA BOIPOCHI CTY/IEHTOB. BhiaTh
3aaHus I CAMOCTOSITENIbHOU PabOThI IO OJATOTOBKE K CJICAYIOIIEMY 3aHSATHUIO.

Bo3moxHO mpoBeieHNe 3aHATHI U aTTEeCTallMi B TUCTAaHIIMOHHOM (popmare ¢ mMpUMEHEHUEM
CUCTEeMBbI TUCTaHIHOHHOTO o0yueHus: yauepcuteta (CHO-LMS). [Topsmok mpoBeneHust paboT B
JUCTAaHIIMOHHOM (opMaTe YCTAHABIMBAETCS OTACIbHBIMH DPACIOPSDKEHUSMU TMPOPEKTOpa IO
yueOHoI paboTe W/ Ui IIEHTPOM y4eOHO-METOINIECKOM PabOTHI.

6.2 Meroanueckue yKa3aHusl JAJIs1 00y4alOUIUXCsl M0 OCBOCHUIO THCIUNIMHBI

CamocrosarenbHass paboTa sBISETCS OJHUM W3 BHIOB yueOHbIX 3aHsaTwid. Llenb
CaMOCTOSITENIbHOW pabOThl — MPAKTUUECKOE YCBOSHHE CTYAEHTaMH BOIPOCOB, PACCMAaTPUBAEMbIX B
nporecce H3y4eHUs AUCHUTUINHBL.

AyIuTopHas caMOCTOATeNIbHAs paboTa 10 JUCIUIIIIMHE BBIMOIHAETCS Ha yYEOHBIX 3aHATHUIX
101 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATEINS U IO €r0 33JJaHUIO.

BreaynutopHas camocrosiTenbHas paboTa BBINOJHSETCA CTYJSHTOM IO  3a/laHUI0
IpernoaaBaTessi, HO 0e3 ero HemocpPeACTBEHHOTO y4acTusl.

3ajauu caMOCTOSITEIbHOM pabOTHI CTY/IEHTA:

- Pa3BUTHE HABBIKOB CAMOCTOSITENILHOU y4eOHOH padoTHI;

- OCBOEHHE COJICPKaHUS JUCLUIUINHBL;

- yrIIyOJieHHE COJEPKAHUS U OCO3HAHWE OCHOBHBIX TOHSATHH JUCIUIUIAHBL,

- ICII0JIb30BaHUE MaTepHaia, COOPaHHOTO U MTOJYYEHHOTO B X0JI€ CAMOCTOSTEIIbHBIX 3aHATHI
Uit 9 PEKTUBHOM MOATOTOBKH K 3a4ETy.

Busl BHEayAUTOPHON CaMOCTOSTENIbHONW PaOOTHI:

- CAMOCTOATEIBHOE N3YUYEHHUE OT/IEINBHBIX TEM AUCIUTUINHBL,

- IOJITOTOBKA K JICKIIMOHHBIM 3aHATHUSM;

- MOJITOTOBKA K CEMUHApaM U NMPAKTUYECKUM 3aHSATHIM;

- oopMiIeHHE OTYETOB IO BBIOJHEHHBIM JIAOOPATOPHBIM pabOoTaM M TMOATOTOBKA K HX
3aluTe.

JU1st BBIOJTHEHHUS JII0OOO0T0 BHJIa CAaMOCTOATENbHOM paboThl HEOOXO0AUMO IPOUTH ClIeaAyroIne
ITaITbI:

- OTpeIeIeHNE eI CaMOCTOSITEIbHON paboThl;

- KOHKpETH3allusl TI03HABATEeILHON 3a/1auy;

- CaMOOIIEeHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOP aJIEeKBaTHOI'O CII0c00a NeMCTBUS, BEIYILEr0 K PEIICHUIO 3a/1a4H;

- INITAHUPOBaHKE PabOTHI (CAMOCTOATENBHOM MM C TOMOILBIO MPENOAaBaTeNs) HaJl 3a/1aHUEM;

- OCYIIECTBJIEHHE B TMPOIIECCE BBINOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO U KOHEYHOI'0) pe3yIbTaTOB pabOThl M KOPPEKTUPOBKA BBHITOJTHEHHS PabOTHI;

- pedmexcus;

- Ipe3eHTaIus paboThl MM 3alUTa 1a00paTOpHOM paboThI.

1. DoH/1 OLICHOYHBIX CPEICTB
B mnmponecce O6y"ICHI/IH B TCUYCHHUC CEMCCTpa UCIIOJIB3YIOTCA OLUCHOYHBIC CPCACTBA TCKYILICTO
KOHTPOJIA YCII€EBAECMOCTU U MPOMEKYTOYHBIX aTTeCTaHHﬁ. HpI/IMeHZIOTCSI CJICOAYIOINEC OLCHOYHBIC
cpeacTBa: TCCT, 3alllUTa Ha60paT0pHLIX pa60T, OK3aMCH.
OOyuenue 1Mo AMCLUUIUIMHE HAIMPABICHO HAa (OPMHUPOBAHHE Y OOYYAIOIIUXCS CIEAYIOMINX
KOMIICTCHIIN
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Kon u HaumMeHoBaHHe KOMIIETEHIINIA

NHaukaTopbl 10CTHKEHU S
KOMIIETeHIIHH

OIIK-7. CriocobeH HCII0JIb30BATh
“H(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIC

KOMIIBIOTCPHBIC TEXHOJOIMH, ©0a3bl JaHHBIX,
MaKeThl IPHUKIAAHBIX IPOrpaMM s PEIICHUs

HNHKCHCPHO-TCXHUYCCKUX u TCXHHUKO-
OKOHOMHWYCCKUX 3a1a4 MJIaHUPOBAaHUA n
YIipaBJICHUA pa6OTaMI/I II0 HWHHOBAIIMOHHBIM

MMPOCKTaM

NOIIK-7.1 JleMoHCTpHpYyET 3HaHHUE
MPUHIIMIIOB COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTHIi;

NOIIK-7.2 Hcnonb3yet COBpPEMEHHBIE
WH(OPMAIIMOHHO-KOMMYHUKAIIHOHHBIC
KOMITBIOTEPHBIE TEXHOJIOTUU [UIsl PEIICHUS
3a1a4 Po(eCCHOHALHON JESTEIIBHOCTH B

obnacTu ympaBleHUsT TPOCKTaMU B cdepe
aJITMTUBHBIX TEXHOJIOTHI;
UIIK-1.2 3naeT METOIbI MOCTPOCHUS MOJIENIEH

IIK-1. CnocoGeH kK opraHu3aluK aHAIHW3a U

ONITUMHU3ANHU IponeccoB YIIpaBJICHUS | UCCICAYCMBIX TIPOLICCCOB, SIBJICHHH B 0OBEKTOB.
JKU3HECHHBIM LIUKIIOM POEKTHUPOBAHUA HIIK-1.3 3naeTr MeToAbI HU3MCPECHUA, aHAIN3a U
Hay4YHO-HCCIICA0BATEIIbCKUX u OIBITHO- | YAIYHIICHUSA IIapaMETPOB NPOLCCCOB JKU3HCHHOTI'O

LMKJIa TIPOEKTUPOBAHHUS IIPOTYKLIUN U YCIIyT

KOHCTPYKTOPCKHX paboT

7.1  MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUsI
HpOMC)KYTO‘-IHaFI arreécrtauusda MNpoOBOAUTCA B CpPOKH, YCTAHOBJICHHBIC YTBCPKIACHHBIM

pacnucaHueM 3a4€THO-DK3aMEHAlMOHHOW ceccuu. Jlo JaTel IPOBENECHMS IHPOMEXKYTOYHOU
aTTeCTallu CTYACHT JOJDKCH BBIMOJIHHUTH BCE PadOTHI, MPEIyCMOTPCHHBIC HACTOSIIEH paboueit
nporpaMMoil aucuuiuinHbL. Ilepedens o0s3aTenbHBIX paboT W (QopMa OTYETHOCTH IO HHUM

MpCACTaBJICHLI B Ta6J'II/II_[C

IIpencrasinenue
No HaumenoBaunue K pel
0 paTKasi XapaKTepUCTUKA OLIEHOYHOTO OLICHOYHOTO CPEiCTBa
OILIEHOYHOT'OCPEACTBA

OC pu pea CpencTBa B DOC
Cucrema CTaHIapTU3MPOBAHHBIX 3aJaHUM,

1 Tect TIO3BOJISIONIAS aBTOMaTH3UPOBATH ®DoHT TECTOBBIX

(T) Mpoueaypy U3MEPEHUs YPOBHSI 3HAHUWA U 3aJaHuN

YMEHHI00y4aromerocs.
CpencTBo MPOBEPKH YMEHUN U HABBIKOB

5 37IP MPUMEHATHh TIOJYYCHHBIC 3HAHUS IS 3aga”ust U1 3aATEI
pelIeHusT  MPAaKTUYECKUX  3aJad  C nabopaTopHbIX paboT
[MOMOIIIbI0 HHCTPYMEHTAJBHBIX CPEJICTB.

*Ecnu He BBIMOJIHEH OJWH WM Ooyiee BUAOB yueOHOW paboOThI, yKa3aHHBIX B TaOIHIE,
IperojaBaTellb UMEET MPaBO BBICTABUTH HEYIOBICTBOPUTEIBHYIO OIEHKY WJIM HE JOMYCTUTh K
MIPOMEKYTOUHOM aTTecTaIiu.

7.2 Illkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHHA

dopma NPOMeKYTOYHOM aTTECTALMHU: IK3aAMEH.



O0s13aTeIbHBIMU YCJIOBHUSIMU TOATOTOBKHM CTYJ€HTa K MPOMEKYTOYHOH aTTecTauuu
SIBIISICTCSl BBIMOJTHCHUE U 3alllUTa CTYACHTOM JIaDOpaTOPHBIX padoT, MPeayCMOTPEHHBIX pabouei
IpOrpamMMoOil U MPOXOXKJIECHUE BCEX MPOMEKYTOUYHBIX TECTOB HE HIKE, ueM Ha 70% IMpaBUIIbHBIX
oTBeTOB. [IpoMexyTOUHBIE TECTUPOBAHUS MOT'YT IIPOBOJIUTCA KaK B AyJUTOPUU Y HUBEPCUTETA MOJ

12

KOHTPOJIEM IIp€riogaBaTeyisd, TaKk U JUCTAaHIITHOHHOM (bopMaTe Ha YCMOTPEHUC ITperioaaBaTeis.

HIxaJjia oneHUBaAHUA

Onucanue

Omauuno

Beimonnenst  Bce  BUABI  y4eOHOW  paboOTHI,
MpPeIyCMOTPeHHBIE ~ paboueit  mporpammoi.  CTynmeHT
JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUW, HABBIKOB
NPUBEACHHBIM B TalnMlax [oOKas3areneil, omnepupyer
MPUOOPETEHHBIMU  3HAHUSAMH, YMEHUSMH, HaBBIKAMH,
MIPUMEHAET UX B CUTYyalUSAX MOBBIIIEHHON CiloXHOCTH. [Ipu
3TOM MOTYT OBbITb JONYLIEHbl HE3HAYUTENbHbIE OIIMOKH,
HETOYHOCTH, 3aTPYJHEHHUs IIPU aHAJTUTUYECKUX OIEpalusix,
MEPEHOCE 3HAHWKW M YMEHHMI Ha HOBBIE, HECTaHIApPTHBIE
CUTyAalUH.

Xopowio

Bemmonnenst Bce  BuABl  y4eOHOW  pabOTHI,
NnpeaycMOTpeHHble  paboueit  mporpammoit.  CryaeHT
JEMOHCTPUPYET  HENOJHOE, IPAaBWIBHOE COOTBETCTBUE
3HaHW#, YMEHHH, HAaBBIKOB NPUBEIACHHBIM B Ta0IMIax
nokaszaresnei, J1ubo ecau Mmpu 3TOM OBbUIM JOIMYyLIeHbI 2-3
HECYIIECTBEHHBIE OLTUOKHU.

Yooenemeopumenvro

BemonHensl  Bce  BuAbl  ydueOHOW  paboThI,
MpeaycMOTpeHHbIe  paboueit  mporpammoit.  CryaeHT
JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, B KOTOPOM OCBEILIEHA
OCHOBHas, HanboJiee BakKHasl 4acTh MaTepuala, HO IpU STOM
JIONyIIeHa OJTHA 3HAYUTEIbHAasl OIIMOKA UM HETOYHOCTb.

Heyooenemsopumenvno

He BbmonHeH oauH wiu Oosiee BHJIOB yueOHOM
paboThl, MpeayCMOTPEHHBIX paboueil mporpammoit. CTyeHT
JEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHUN, YMEHWI,
HaBBIKOB  NPUBEACHHBIM B  TalnMuax  IoKa3aTesei,
JOTYCKAIOTCS ~ 3HAUUTENbHBbIE  OIMMUOKHU,  MPOSBIAETCS
OTCYTCTBHE 3HAHMI, yMEHUH, HABBIKOB 110 Py IIOKa3aTeleH,
CTYJIEHT WCIIBITBIBAET 3HAYUTENIbHBIC 3aTPyJHEHUS IIPH
ONEPUPOBAHNHN 3HAHMSIMHU M YMEHUSIMH IIPU UX NEPEHOCE Ha
HOBBIE CUTYaLlUH.

7.3  OueHo4HbIe cpeCTBA

7.3.1. Texkymuii KOHTPOJIb
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Texymuil KOHTPOJIb BKIIFOUAET MPOXOKIACHUE MPOMEKYTOUHBIX TECTUPOBAHUM I10 pa3zeiaM
JUCHUIUTMHBL U 3alIUTy JIAOOpaTOpHBIX paboT. [IpoMexyToOuHbIE TECTUPOBAHHS pa3MEIEHbl B
COOTBETCTBYIOIIEM KypCE€ CHUCTEMbl TUCTAHIIMOHHOTO oO0yueHus YHuBepcurera. [Ipumepsl TecToB
npeacTaBieHbl Hwke. OTueTsl 1o 7a00OpaTOpPHBIM  paboTaM pa3MEIIAlOTCs CTYACHTAaMH B
COOTBETCTBYIOIIEM KypPCE CUCTEMBI TUCTAHIIMOHHOTO 00yueHHst Y HUBepcuTeTa. J{Jsi MoArOTOBKH K
TECTUPOBAHUIO U 3alluTe JabOpaTOpHBIX pabOT B paziene NpUBEAEH IepedeHb KOHTPOJIBbHBIX
BOIIPOCOB.

Pe3ynbTrarthl TeKylmero KOHTPOJIE MOTYT OBITh HCIIOJIB30BAHBI MPU MPOMEKYTOUHOU
aTTECTALIUU.

IIpnMepsI TECTOBBIX BONPOCOB
IludpoBoe ycTpOiCTBO 1Jis YMEHbIIEHUSI YACTOThI MMITYJIbCOB

[udposkie ycTpoiicTBa, MOCTPOCHHBIE HA OCHOBE TPUITEPOB U
MC
[TpEIHA3HAYCHHBIE U1 YMEHBIIEHUS YaCTOThl UMITYJIBCOB B LIETIOE

KOJINYCCTBO pa3, HA3bIBAIOTCA:

Bann no ymonuaHuio:| 1

CnyvainHbI nopsaok oTeeTos|/[la

HymepoBaTb BapuaHTbl OTBeTOB?|a

LWTpad 3a kaxxayro HenpaBUMbHYO nonbITKy:(33.3

ID-HOMep:
OTBeThbI OT3bIB OueHka

A KntoueBoit anemeHT 0
B. Peructpel 0
C. CymmaTopsbl 0
D. Jlenurenn 4acToThl 100
E. Heumgpatop 0

O6LWMI OT3bIB K BONpPOCY:

[lns nto6oro npaBMIbHOro OTBETAa: Bam orBeT BepHBIN.

[lna no6oro HenpaBUNbLHOro OTBeTa: Bam orBeT HenpaBUIbHBIN.

Moackaska 1:

MNMoka3aTb KONM4YecTBO NPaBUNbHbIX
oTBeTOB ([Moacka3ska 1):

YaanuTb HeKoppeKTHble OTBETbI
(Moackaska 1):

Teru:

loseosnissem ebibupame 0OUH USU HECKOJIbKO MpasusibHbIX 0meemos u3 3adaHHO20
criucka. (MC/MA)

HeT

Het
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JIEKTPOHHBbIH KJII0Y

Kuntou, nmerommii HyJ€Boe CONPOTUBIICHUE B 3aMKHYTOM COCTOSIHUH U
0ECKOHEYHO OOJIBIIOE COMTPOTUBIICHHE B PA30MKHYTOM COCTOSTHUH MC
Ha3bIBACTCA ...

Bann no ymonuanuio:| 1

CnyuvanHbIi nopsaok oteeTos|/[la

HymepoBaTb BapuaHTbl OTBETOB?|a

LWTpad 3a kaxxayro HenpaBunbHY nonbITky:(33.3

ID-HOMep:
OTBeThbI OT3bIB OueHka
A AOGCOTIOTHBIN 0
B. W neanpHblid 100
C. YceunurenbHbIN 0
D. PeanbHbIi 0
E. [TaccuBHbIN 0

O6LWMI OT3bIB K BONPOCY:

[1ns no60oro NnpaBUIIbLHOro OTBETA: Bamr oTBeT BepHBIN.

[na nio6oro HenpaBuUNbLHOro oTBeTa: Bam orBeT HenpaBUIbHBIH.

Mopackaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ska 1): Her

Yaanutb HEKOpPpPEeKTHblIe OTBEeTbI

(Moackaska 1): Her

Tern:

lNoseonsiem ebibupame 0OUH UIU HECKOJIbKO MPasusibHbIX 0meemos U3 3a0aHHo20
criucka. (MC/MA)
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Kakoi n3 Huxecneayronmmx 3JIEKTPOHHBIX YCTPOUCTB BBICTYNIA€T B MC
KAueCTBE JIEMEHTA NamMsATh?

Bann no ymonuanuio:| 1

CnyuvanHbIi nopsaok oteeTos|/[la

HymepoBaTb BapuaHTbl OTBETOB?|a

LWTpad 3a kaxxayro HenpaBunbHY nonbITky:(33.3

ID-HOMep:
# OTBeThI OT3bIB OueHka
OUTIOJIIPHBINA

A TPaH3UCTOP 0

B. II0JIEBOM TPAH3UCTOP 0

C. TUPUCTOP 0

D. TPUITED 100

E. BapHKarl 0

O6LWMI OT3bIB K BONpPOCY:

[1ns nro6oro npaBunbLHOro oTBeTa: Bamr oTBeT BepHBII.

[na no6oro HenpaBuUNbHOro oTeeTa: Bam oret HeraBHHBHBIﬁ.

Mopackaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ska 1): Her

Yaanutb HEKOpPpPEeKTHblIe OTBEeTbI

(Moackaska 1): Her

Tern:

lNoseonssem ebibupame 00UH USTU HECKOJIbKO MpasusibHbIX 0meemoes U3 3adaHH020
criucka. (MC/MA)
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102. Kakoe 41cnoBoe 3Ha4€HUE COOTBETCTBYET TEPMUHY
(MAJIOCUTHAJIBHBIN» MPU ONPEEICHUHN peKUMa paboThl TpaH3uCcTOpa?

1) UBx menee 5 B;

MC
2) UBx MeHee 26 MB (pu KOMHAaTHOM TeMIeparype);
3) UBx MeHee 00paTHOTO TOKa KOJIEKTOpa.
Bann no ymonuanuio:| 1
CnyuJaliHbIf nopsagok oteetoB|[1a
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBunbHy nNonbITky:(33.3
ID-HOMep:
OTBeThbI OT3bIB OueHka
A 1) UBx menee 5 B; 0
2) Usx meHnee 26 MmB
B. < 100
(pu KOMHATHOM TEMIIEPAType)
3) UBx MeHee 00paTHOTO
. 0
¢ TOKa KOJUIEKTOpA.
O6LWMI OT3bIB K BONpPOCY:
[1ns no60oro npaBUIILHOrO OTBeTA: Bamr oTBeT BepHBIi.
[ns no6oro HenpaBUNLHOro oTBeTa: Bam oTrBeT HenpaBUIbHBIN.
Mopackaska 1:
MokasaTb konNMYecTBO NPaBUNbHbIX H
. er
oTtBeTOB ([Moacka3ska 1):
YaanuTb HeKoppeKkTHble OTBEeTbI H
er
(Moackaska 1):
Teru:

lNoseonsiem ebibupame 0OUH UIU HECKOJIbKO MPasusibHbIX 0meemos U3 3a0aHHo20

crucka. (MC/MA)




17

Kakoii u3 h-mapameTpoB SBISETCSI BXOJAHBIM COITPOTUBICHHEM?

1) h1l; 2) h12; 3) h21; 4) h22

MC

Bann no ymonuanuio:| 1

Cny4aiHbiv nopsagok oTeetoB|[la

HymepoBaTb BapuaHTbl OTBeTOB?|a

LWTpad 3a kaxxayro HenpaBunbHY nonbITKy:(33.3

ID-HOMep:
# OT1BeTbI OT3bIB OueHka
A 1) h11; 100
B. 2) h12; 0
C. 3) h21; 0
D. 4) h22 0
O6WwmM O0T3bIB K BONpPOCY:
[lna no6oro npaBunbLHOro oTeeTa: Bam orBeT BepHBbIN.
[1ns no60oro HenpaBUIILHOIoO oTBeTa: Bam orBeT HenpaBUIbHBIH.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUNbHbLIX

oTtBeTOB ([Moacka3ka 1): Het

YaanuTb HeKkoppeKTHble OTBeTbI

(Mopckaska 1): Her

Teru:

lossonsiem ebibupames 0OUH UIU HECKOJIBLKO pasusibHbIX 0meemos u3 3a0aHHO20
crucka. (MC/MA)
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50. Kakoii u3 h-mapameTpoB siBisieTcst Ko3hPHUIIMEHTOM mepeaadu

ToKa?
OKa e

1) h1l; 2) h12; 3) h21; 4) h22

Bann no ymonuanuio:| 1

CnyuvanHbIi nopsaok oteeTos|/[la

HymepoBaTb BapuaHTbl OTBETOB?|a

LWTpad 3a kaxxayro HenpaBunbHY nonbITky:(33.3

ID-HOMep:
# OT1BeTHI OT13bIB OueHka
A, 1) h11; 0
B. 2) h12; 0
C. 3) h21; 100
D. 4) h22 0
O6LWwmMi OoT3bIB K BONpPOCY:
[lna no6oro npaBunbLHOro oTeeTa: Bam orBeT BepHBIN.
[na no6oro HenpaBUNLHOro oTBeTa: Bam orBeT HenpaBUIbHBIH.

Mopckaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moackaska 1): Het

Ypanutb HEeKOpPpPEeKTHblIe OTBeTbl

(Mopckaska 1): Her

Tern:

[No3eonsiem ebibupamb 0OUH UIU HECKOJIbKO MpasusibHbIX omeemos u3 3a0aHHO20
crucka. (MC/MA)
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101. AHanoroBblil CUTHAJ IPEACTABIIAET COOO0M

1) mpouecc, rae U3MEHEHNE TOKA WIIH HAMIPSKEHUS TOBTOPSET
M3MEHEeHHEe (PU3NYECKOro Mpolecca BO BpeMEHU

2) IOBTOPCHUC CUTHAJIA OT 3TAJIOHHOI'O NCTOYHHKA

3) IUCKPETHBIN BO BpEMEHU U KBAHTOBAHHBIN 110 YPOBHIO MPOIIECC

MC

Bann no YMOJNT4YaHUIO:

Cny4yanHbIN NOPSAOOK OTBETOB

Ia

HymepoBaTb BapuaHTbl OTBETOB?

a

LTpad 3a kaxayro HenpaBUIIbHYIO NOMbITKY:

33.3

ID-HOMep:

# OTBeThI OT3bIB

OueHka

1) mporuecc, rae
M3MEHEHHUE TOKa WU

A [HampsDKEHUS TOBTOPSIET
M3MEeHeHUE (HU3HUECKOTO
poiiecca BO BpEMEHU

100

2) MOBTOPEHHE CUTHAIA
OT 3TaJOHHOI'O UCTOYHHKA

3) IUCKPETHBIN BO
c.  [BpeMEHU M KBAaHTOBAHHBIN IO
YPOBHIO ITpoLiecc

O6LwWuni OT3bIB K BONpPOCY:

[lnsA no60ro NpaBUNbLHOro oTBeTa: Bam otBeT BepHBbI.

Nlns no6oro HenpaBUNbHOro oTBETa: Barr oTBeT HenpaBUIIbHBIMN.

Mopckaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moackaska 1): Het

YAaanuTb HeKOppeKTHbIe OTBEThI

(Mopckaska 1): Her

Tern:

loseosisem ebibupampe 0OUH UMU HECKOJIbKO NpasusibHbIX 0meemos U3 3adaHHo20

crucka. (MC/MA)
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27. Ha3naueHue Bapukana

1) ynpaBiieHHe CKBaXXHOCTBIO; 2) yIpaBiIeHUE JOOPOTHOCTHIO; 3) MC
YIIPaBJICHUE EMKOCTBIO

Bann no ymonuanuio:| 1

CnyuvanHbIi nopsaok oteeTos|/[la

HymepoBaTb BapuaHTbl OTBETOB?|a

LWTpad 3a kaxxayro HenpaBunbHY nonbITky:(33.3

ID-HOMep:

# OTBeThI OT3bIB OueHka

1) ynpaBnenue
CKBa)KHOCTBIO;

2) yrpaBJlIeHUE
MOOPOTHOCTHIO;

3) ympaBieHue
C EMKOCTBIO 100

O6WwmM O0T3bIB K BONpPOCY:

[1ns no60oro NnpaBUIILHOrO OTBeTa: Bamr oTBeT BepHBII.

[na nio6oro HenpaBuUNbLHOro oTBeTa: Bam orBeT HenpaBUIbHBIH.

Mopckaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ska 1): Het

Yaanutb HEKOpPpPEeKTHblIe OTBEeTbI

(Moackaska 1): Het

Tern:

[Mo3sonsiem ebibupamb 0OUH UIU HECKOJIbKO MpasusibHbIX omeemos u3 3a0aHHO20
crucka. (MC/MA)
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25. B yeMm CyTb BEHTWIbHBIX CBOMCTB IHOAA?

1) pocT conpOTUBIIEHUS NTPU YBEIMYEHUN HANIPSKCHUS

MC
2) 3aBUCUMOCTDH BCJIMYMUHBI TOKA OT IMOJIAPHOCTH IIPUITIOKCHHOTO
HaAIIPAKCHUA
Bann no ymonuaHuio:| 1
CnyualiHbIi nopsapok oTeetoB|[1a
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxxayro HenpaBunbHY nonbITKy:(33.3
ID-HOMep:
# OT1BeTHI OT13bIB OueHka
1) poct conpoTuBIEHUS
A [P YBEIIMYCHUU HAIIPSDKEHUS 0
2) 3aBUCUMOCTh
B. BCJIMYWHBI TOKA OT IIOJIIPHOCTH 100

IIPUIOKCHHOI'O HAIIPSXKCHUA

O6WwmM O0T3bIB K BONpPOCY:

[lna no6oro npaBunbLHOro oTeeTa: Bam orBeT BepHBbIN.

[na nio6oro HenpaBuUNbLHOro oTBeTa: Bam orBeT HenpaBUIbHBIH.

Mopckaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moackaska 1): Het

YAaanuTb HeKOppeKTHbIe OTBEThI

(Mopckaska 1): Her

Tern:

[Mo3eonsiem ebibupamb 0OUH UIU HECKOJIbKO MpasusibHbIX omeemos u3 3a0aHHO20
criucka. (MC/MA)
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39. Ilpu npsAMOM BKIIFOUEHHUH P-N IIEPEX01a

1) «+» UCTOYHMKA MUTAaHUS TOJAETCS HA 00JIACTh «N», «-» MOAAETCS
Ha 00JIaCTh «p»; 2) «+» HCTOYHUKA MUTAHUA MTOAAETCS Ha 001aCTh «P», «-»
[10J1a€TCsl Ha 00JIaCTh «N»;

Bann no ymonuaHuio:| 1

CnyualiHbIi nopsapok oTeetoB|[1a

HymepoBaTb BapuaHThbl OTBETOB?|a

LWTpad 3a kaxxayro HenpaBunbHY nonbITKy:(33.3

ID-HOMep:
# OTtBeThbI OT13bIB OueHka
1) «+» ucrounuka
MUTAHW IToJgaeTcs Ha 001acTh
A «ny, «-» ImojaeTcs Ha 00J1acTh 0
«p»;
2) «+» UCTOYHHUKA
MUTAHW IToJgaeTcs Ha 001acTh
B. 100

«P», «-» IIOAACTCS Ha 00J1aCTh
<1

O6LWMI OT3bIB K BONpPOCY:

[1na nio6oro npaBunbLHOro oTBeTa: Bam orBeT BepHBIN.

[na no6oro HenpaBuUNbHOIro oTeBeTa: Bam orser HCHpﬂBI/IJ’IBHBIfI.

Mopackaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ska 1): Her

Yaanutb HEKOPpPEeKTHblIe OTBeThbl

(Moackaska 1): Her

Teru:

lNoseonssem ebibupame 0OUH UIU HECKOJIbKO MPasusibHbIX 0mMmeemos U3 3a0aHHo20
criucka. (MC/MA)

Bonpocs! 1u1s1 3alMThI 1a00paTOPHBIX PadoT

1. Yro Takoe JUOJI.

2. Kakue BKIIOYEHHS TUOIOB OBIBAIOT.

3. Kaxwne Bunp! Bempsmureneid Bol 3Haere.

4. J171st 4ero HyKHBI BBITPSIMUTEITH.

5. O0BsicHuTh paboTy 0e3TpaHcPHOPMATOPHON OAHOIIOTYIIEPHUOTHON CXEMBI
BBITIPSIMUTETIS.

6. Kax n3mMeHuTCS B BEIXOJHOTO CUTHAJIA, €CJIM U3MEHUTD BKIFOYCHHUE JTHOIA.

7. OO0BbsicHUTH PaboTy TpaHC(HOPMATOPHOI OJHOMOIYIIEPUOTHON CXEMBI BBITTPSIMUTEIIS.

8. Kax n3mMeHuTCS B/ BEIXOJHOTO CUTHAJIA, €CJIM U3MEHUTD BKIIFOYCHHUE JTHO/IA.

9. OO0bsicHUTH paboTy TpaHCHOPMATOPHON ABYXIIOTYIEPHOTHONW CXEMBI BBITPSIMHUTEIS.

10. KaxoBbl mpenmyItiecTBa U HEJOCTATKU TPAaHCPOPMATOPHOU 1

6e3TpaHcopMaTOpHOH, OAHOMOIYIEPHUOTHON U IBYXIIOIYHIEPUOTHON CXEM BBITPSIMIICHHUS.
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11.  Yro Takoe CTaOMIMTPOH.
12.  Ilpunuun paGoTbl cTaOUIUTPOHA.
13. BAX crabwmmrtpoHna.

14.  Kak u3aMeHHTCS BBIXOJHON CUTHAJN B CXEME JHOAHOTO OIPaHUYHUTENS, €CIIM U3MEHHUTD
BKJIFOUEHUE JIM0/Ia U UCTOYHHUKA MTOCTOSIHHOTO HAMPSKEHUSI.

15.  Ilo xakOoMy YpOBHIO IPOUCXOJUT OTPAHUYEHHE B CXEME 2.

16.  OOBsACHUTH pabOTYy UCTOYHUKA MMUTAHKS B CXeMeE 3.

17.  JInst yero Hy»eH TPaH3UCTOp B cXeme 3.

18.  JIns yero Hy»eH AUOAHBINA MOCT, KOHJIEHCATOPBI U CTAOUJIUTPOH B cxeme 3.

19.  3acuer yero BO3MOKHA PEryJIMPOBKA BBIXOIHOTO HAMPSKEHUS B cXeMe 3.

20. B kakux mpejenax BO3MOKHA PEryJIHMpOBKa BEIXOAHOIO HANPsKEHUs B cxeme 3 (B
UJICATbHOM CIIydae).

21.  UYrto Takoe TpaH3UCTOP

22.  Kakue cxeMbl BKIIOYCHHUS TPAH3UCTOPOB OBIBAIOT, YEM OHU O0YCIIOBJICHBI

23.  Jlatp ompezneneHue BXOAHON CTATUYECKOM XapaKTepUCTHKE

24, JaTp onpeneneHue BEIXOAHOW CTATUYECKON XapaKTEPUCTHKE

25.  Omnpenenenue H-mapameTpoB, OCHOBHBIE TEPMHUHBI

26.  Ilopsmok MOMYYEHHUsI CTATUYECKUX XapaKTEPUCTHK (ITOCIIEI0BATEIHHOCTD
BBITIOJTHCHH S )

27.  Yto Takoe yCWJIHTEIb.

28.  Kakue cxembl ycuiuTeneil Ha OUMIONIIPHOM TPAH3UCTOPE BHI 3HAETE.

29.  Cxema ¢ PUKCHPOBAHHBIM TOKOM 0a3bl.

30.  Cxema c 0OpaTHOH CBSI3bIO MO HAIPSDKEHUIO (KOJJICKTOpHAS TeMIepaTypHas
cTabmiIM3anms).

31.  Knaccuueckas cxema (3MHUTEpHas TeMIlepaTypHasi CTa0MIM3aIIHs).

32.  OcCHOBEHI pacyeTa CTAaTHYECKOTO PeKUMa YCUITUTEIICH, BBIOOp paboueii TOUKH.

33.  Pexxumsbl paboThl yCHIIUTENEH, UX OTIUYUSL.

34.  Jlns 9ero Hy>XHBI pa3fAeuTeIbHbIE KOHACHCATOPHI.

35.  KakoBa MakcuManbHasi aMIUTUTY/Ia BBIXOJIHOTO CUTHAJIa B CXEME Ha pucC. §.

36.  HampspkeHne Kakoi aMIUTUTYIBI HIMEET CMBICT ITOaBaTh Ha BXOJ CXEMBI 8, 4TOOBI Ha
BBIX0/I€ HE ObUIO HEMHEHHBIX NCKAXKEHUH.

37.  HenuHeiiHbIE HCKAXCHHUS.

38.  Uemy paBeH K03(pPULIMEHT yCUTIEHHS B KACKaJHOM cxeme.

39. Yo Takoe onepanuoHHBIN yeunutels (OY)?

40. Kaxkue cxemsl BkitoueHust OY Bl 3Haere?

41.  Kak paccuutsiBaetcst KO3()(GUIHMEHT yCUIIEHUS 110 TOCTOSTHHOMYTOKY JJIst
MHBEPTUPYIOIIET0 U HEMHBEPTUPYIOLIET0 YCUIUTENsS Ha ocHOBe OY?

42.  Kak B cxeme, IPUBEACHHON Ha puUC. 6.5, TIOTYyYUTh HHBEPTOP CUTHATIOB?

43.  Kak u3MeHATCs MOoKa3aHUs BOJIbTMETpPA B CXeMe, IPUBEJCHHOM Ha puc. 6.5, ecin
R1=1 kOm?

44.  Kak u3MeHATCS MOKa3aHUs BOJIbTMETPA B CXeMe, MPUBEJCHHOM Ha puc. 6.5, ecnu
HOMEHITL MecTaMH Bxoasl OY?

45. B yem 3akiro4yaeTcsi HHBEpPCHs CUTHAJIA Ha IEPEMEHHOM TOKe?

46.  KakoBbl mpenmyniecTa quddepeHmaibHoil cxembl yeuneHus Ha OY?

47.  Cymmatop ¥ NpUHIUI ero padoTsI?

48.  Yro takoe uHTETpaTop?

49.  KakoBa ¢opma BBIXOJHOTO CUTHAIa HHTETPATOpa MPH BO3IEHCTBUN MIOCTOSTHHOTO
BXOJIHOT'O HAIPSKEHUS?

50.  Yro Takoe nquddepeHmaTop u mpodIEMBbI €r0 MPAKTHIECKON pearn3anuu?

51.  Kak mpenoTBpaTuTh BOZHUKHOBEHHUE MApa3UTHBIX Kosebanuil B nuddepenimatope?

52. Kak paccuurtars 1o6potHOCTE OY?
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53.  Kpurepuu npu Bei6ope OV mnsa nuddepennmaropa?

54.  Yro Takoe 10rapuPpMUUECKUI YCUTUTETH?

55.  Kak u3 norapuMu4ecKkoro yCuiInuTes s MOJIyIuTh aHTHIIorapudmaTop?

56.  Kommaparop u npuHIuI ero paboTsi?

57.  Uro Takoe BpeMs cpabaThIBaHUs KoMItapaTopa?

58. Jlyist 9ero B KoMImapaTope MPUMEHSIOT IeNb MOJI0XKUTEIIbHON 00paTHOM CBS3U?

59.  Kak paboraer koMIapaTop ¢ THCTEPE3UCOM?

60.  Yro Takoe Tpurrep LlIMuTTa M 111 YeTO OH MpPUMEHSIETCA?

61. U3 uero cocrout Tpurrep [lImurra?

62.  KakoB npunmun padotsl Tpurrepa Llmutra?

63.  Urto Takoe MyJIbTHBUOpATOpP?

64.  Tumbl MyIbTUBHOPATOPOB?

65.  Ilpunuun paGoThl MyIbTUBHOpATOpa C HE3a3eMIIEHHBIM CUHXPOHHUPYIOIIUM
KOHJIeHCaTopoM?

66.  Urto Takoe ogHOBHOpaTOp?

67.  Yro Takoe HCTOYHHK 3aIyCKa OJTHOBUOpaTopa?

BOoo~NoOR WD

26.
27.

0.
. MeTo1 KOHTYpHBIX TOKOB
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

68.  IIpuHumm paGoTel ogHOBHOpaTOpa?
69.  UYro Takoe I'TIH?
70. U3 uero cocrout I'TTH 1 kakoB npuHIIUII €ro padOTHI?

7.3.2 Bonipochbl /151 IPOMEKYTOYHOI aTTecTAlNU
Ilepeuenv 6onpocos 0ns sxK3amena
JInHeHbIE JIEKTPUYECKHUE LENH MIOCTOSHHOTO TOKA

DIIEKTPOTEXHUYECKUE YCTPOINCTBA MTOCTOSTHHOTO TOKA
DJIEMEHTHI 3JIEKTPUUECKOU LIETIH MMOCTOSTHHOTO TOKa

[TonoxuTenbHble HAMPABICHUS] TOKOB U HANIPSKEHUN

Pe3ucruBHBIE 21EMEHTBI

M cTOYHMKH DIEKTPUYECKON DHEPIUU IIOCTOSHHOIO TOKA

Ucrounnku DJ1C 1 ICTOYHUKH TOKA

ITepBslii 1 BTOpOIt 3aKoHbI Kupxrogda

[Ipumenenue 3akona Oma u 3akoHOB Kupxroda s pacyeToB dJIEKTPUUECKUX TeTen
Meron y310BBIX TOTEHIIUAIOB

[TpuHIMI 1 METOJ HAJIOKEHUS (CYNEPIIO3UIINN )

[TpuHIIMTT KOMIIEHCAMHT

MeTo/ 5KBUBaJICHTHOT'O UCTOYHHUKA (AKTHBHOTO JIBYXITOJIFOCHUKA)

Pabota 1 MOIITHOCTD AMEKTPUUYECKOTO TOKA. DHEPreTHUECKHi OanaHc

VYcnoBue nepenayu NpueMHUKY MaKCUMaJIbHOW SHEPTUH

JIvHeHbIe 2JIEKTPUYECKUE LEMH CHHYCOUTAIBHOTO TOKA

DIIEKTPOTEXHUYECKUE YCTPOICTBA CHHYCOUIaJIbHOTO TOKA

DJIEMEHTBI JIEKTPUUYECKOU IIENMN CUHYCOUIaIbHOTO TOKA

NHIyKTUBHBIN 2JIEMEHT

EMKOCTHEIHN 3JIEMEHT

W cTOUHUKHY 37EKTPUUYECKON SHEPTUU CUHYCOUJATBHOTO TOKA

MakcumanbpHOe, CpeTHEE U IEHCTBYIONIEE 3HAYCHHS CHHYCOUTATBHBIX BETUINH
Paznuunbie criocoOb! MpeCTaBlIeHUs] CHHYCOUIaTbHBIX BEIUYUH

3akoH OMa B KOMIUIEKCHOH (hopMe AJis PE3UCTUBHOTO, UHAYKTUBHOT'O M €MKOCTHOTO
3JIEMCHTOB

[Tepssiit 1 BTOpOIi 3aKoHbl Kupxroda B koMIuiekcHoi popme

KommuiekcHblil MeTO pacueTa 1eneil CHHyCOUJalbHOTO TOKa



28.

29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.
71.
72.
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AXTHBHOE, PEaKTHBHOE, KOMIUICKCHOE U TIOJIHOE COTPOTHBIICHHUS ITACCHBHOTO
JIBYXTIOJTFOCHUKA

[TepexoHbBIe TPOLECCH B IMHEHHBIX IEKTPUIECKUX IETIsIX

[Tepexonnbie mporeccbl. O0IMe CBeACHUs

Kitaccuueckuii MeTo]] pacyera nepexoaHbIX MPOIECCOB

3aKOHBI KOMMYTAIIUH

[TepexoHbIe MPOLECCHI B IIETIN TIOCTOSIHHOTO TOKa ¢ OAHUM MHAYKTHBHBIM 3JIEMEHTOM
[Tepexoanble MPOIECCHI B IEMH TOCTOSIHHOTO TOKa ¢ OJHUM €MKOCTHBIM 3JIEMEHTOM

1 TpanchopmaTopHble HCTOYHUKH MTUTAHUS

HMnynbCHBIE NCTOYHUKH TUTaHUS

CrtpyKTypa 1 5KBUBAJICHTHAs CXEMa yCUJIUTENsS
OcHOBHBIE XapaKTEPUCTUKH U TAPaAMETPhl yCUIIUTENIEH
KackagHoe BKIIFOUEHHE YCUIIUTENEH

Knaccugukanus ycunurenei

Knaccudukanms u suast OC:

Brusare OC Ha KO3 OUIHMEHT YCHICHHS

Bnusaune OC Ha HelMHEeNHbIe NCKaKEHUS YCUIIUTENS
Bmustaue OC na AUX

Bimustaue OC Ha BXOAHOE COMPOTUBIICHUE

Biustnue OC Ha BBIXOJIHOE COMPOTHBICHUE

Cxembl yeunutenei ¢ oommm smuttepom (OD) Ha BT
Yeunurens OO ¢ pukcupoBanHbIM TOKOM 0a3bl ¢ OOC
Yeunurens O3 ¢ pUKCUPOBaHHBIM HapsDKEHHEM 0a3bl
OKBUBaJICHTHbIE IMHENHbIE Mojenu bT
Onekrpuyeckas monenb bT ¢ h-mapamerpamu
®dusnueckas T-oOpa3Hast MOJIEIh TPAH3UCTOPA
VYeunurenu Ha BT ¢ o6meit 6a30it (OB)

Yeunurenu Ha BT ¢ o6mmm komnektopom (OK)
CpaBHuTeNnbHAsA XapakTepuCcTHKa ycunureneil Ha bT
Ycemmrenu Ha I1T: OU, O3, OC

VYcunurenu Ha COCTaBHBIX TPaH3UCTOpax

ITpumepsl TOCTpOEHUs COCTaBHBIX TpaH3UCTOpOB IIT u bT
VYeunurenu ¢ IMHAMUYECKOW HArpy3Kou

TokoBoe 3epkaio

MHOTroBBIBOJHBIE UCTOYHUKHU TOKA

Hcrounnku Toka Ha IIT

MHorokackajgHble yCUIUTENN

Yceunurenu NoCcTOSIHHOTO TOKa

CrpyKkTypa ¥ IpuHIUN paboThl yCUIUTENeH Moy sTop-nemonyistop (M/IM)
JuddepeHunanbHble yCUITUTEIHN

Huddepenunanbublii yeunurens Ha BT

JY yeTBepTOro moKoJIEHUA

Huddepenunansupiii yeunutens Ha [T

Onepanuonnsie ycunutenu (OY). CTpykTypa u sxkBuBasieHTHas cxema OY.
OcHoBHbIE TapaMeTpbl U XapakTepuctuku OVY.
YcunurensHele cxemsl Ha OVY.
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73. CxeMbl aHAJIOTOBBIX BhIuKcCiIeHu Ha OY.

74. CxeMmbl BblJIeNeHUs MOAYIIsl curHasa Ha OY.

75. YacTtoTHO3aBUCUMBIE CXeMbI ycuiieHus: Ha OY. OmIbTphI.
76. I'eneparopsl curnanoB Ha OY.

77. Kommnapatopsl Ha OY.



