[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
OWO: Makcnmos Anekceit bopMMIHCTEPCTBO HAYKM M BBICIIEIO OBPA3OBAHMS POCCUMCKOM ®EJEPALINA

LlomkHocTb: AMpekggp meBADTRRYE 1P AR PEA B IO ICAE 1 OMHOE OBPA3OBATEJILHOE YUPEXK/EHUE BBICIIETO OBPA3OBAHHS
[ata nognucanus: 14.07.2026 15:42:21 . -
Vet morpaei ko «<MOCKOBCKHIA OJTMTEXHUYECKMiA YHUBEPCUTET»

8db180d1a3f02ac9e6052125672742735¢18b1ds  (MOCKOBCKHH MOJIUTEX)

q)aKYJIBTeT MallIMHOCTPOCHUA

YTBEPXIAIO
JlexaH (pakynbTeTa MallIMHOCTPOECHUS

/

5 ] /E.B. Cadonos/

«26» depans 2026 T.

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

«OCHOBBI IJICEKTPOHUKH N MEXATPOHUKH OﬁopyI[OBaHl/Iﬂ JJIH
AJAUTHUBHOIO MIPOU3BOACTBA»

Harmpasnenue noaroToBku
15.03.01 MammuHocTpOeHHe

O6pa3zoBarenbHas porpamMma (mpo@uib NOATOTOBKH)
«O0opyroBaHMe U TEXHOJOTMH AYIUTUBHOTO MPOU3BOACTBA)

KBanmudukanus (cTerneHp) BHITyCKHUKA
bakanasp

®opma 00yueHus
Ounas

Mocksa, 2026 r.



Pazpaborunk(u):
K.T.H., IOLEHT Lﬁ A.B. Ky3Henos
CorsnacoBaHo:
3aBenyromnuii kageapoit K ABTOMATHKA U YIIPABICHUEY,
1.T.H., npodeccop ﬂ /ﬂ /A.A. Paguonos/

7\/



Conepxanue

............................................................................................................................................................. 3
1 Lenn, 3a1a4n U IJIaHUPYEMBIE Pe3yJIbTaThl O0yUYCHHUS 110 AUCIUILIHHE ......... 4
2 MecTo TUCIUILTUHBI B CTPYKTYPE 00pa30BaTCIIbHON IMTPOTPAMMBI............c..... 4
3 CTpyKTypa U COACPIKAHUE JUCITUTITHHBI ..veevveeesreeesrreessreessneesssesssessssessssneessnes 4
4, YuyeOHo-MeToAMYEeCKOe U HHPOPMAITMOHHOE OOCCIICUCHHUE ..vvevvvvvveivveeernvnennns 8
3) MaTepHanbHO-TEXHUYECKOE OOCCIIEUCHHE. ... .eeeuvveerrreesereessreesnreeaneesnnreennneensnas 9
6 METOTUYUECKUE PEKOMEHIALIHH ......eeeuvreeesnrreessuneeessseassasneesssneessssnessssneessssneeens 9
7 DOH/T OLICHOUHBIX CPEIICTB ...vvvveerurreeaiurreesssteeessreeesasseessssessssssesssssseessssessssnees 10



1. Henn, 3a1a4n ¥ IVIaHUPYeMble Pe3yJIbTAThI 00yUeHHUsI 10 JUCHUIIIHHE

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

3ajaun TUCHMIUIMHBL M3YYCHHE IPUHITUIIOB IMOCTPOSCHUS W SKCIUTyaTalldd SJIEKTPOHHBIX
YCTPOMCTB, H3YYCHUE TEOPETHUYECKUX OCHOB DJICKTPOTEXHUKH, OCHOBHBIX CXEMOTECXHHYECKHUX
MIPUEMOB, U3YYCHUE MPHUHIIUIIOB KOMIIBIOTEPHOTO M JJIEKTPOHHOTO YIPABJICHHUS MEXaHUYECKUMHU
CHUCTEMAaMHU.

OO0yueHue 1Mo JAUCHUIUIMHE HAMpaBlIeHO Ha (OpMUPOBAHUE y OOYUAIOIIMXCS CICAYIOIIHUX
KOMIIETECHIINH:

Koa v HaumMeHoBaHue KOMIETEHIINIA NHauKaTopbl 10CTHKEHU ST
KOMIIETeHIIHH

OIIK-14. Crniocoben paspabateiBath | MOIIK-14.1. JemoHCTpHpyeT 3HaHHUE
QITOPUTMBI M KOMIIBIOTEPHBIC MPOTPAMMBI, | MPUKIAIHBIX  MPOTpaMM Il pacuera
MIPUTO/IHBIE [Tl MPAKTUYECKOTO MMPUMEHEHHS. | TEXHOJIOTUHN aJTMTUBHOTO MPOU3BOJICTBA
NOIIK-14.2. Bnaneer HaBbIKaMU IPUMEHEHHUS
POrpaMM MOJAETUPOBAHUS TEXHOJIOTUYECKUX
MIPOIIECCOB JITUTUBHOTO MTPOU3BOJICTBA

2. MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrPaMMbl

Juctunnmna «OCHOBBI 3JEKTPOHUKM U MEXaTPOHHMKH OOOpYIOBaHHUS AJsi aAJUTUBHOTO
IMPOU3BOACTBA» OTHOCHUTCS K 3JICKTUBHBIM AUCHHUILIMHAM OCHOBHOH O6pa30BaTeJ'IBHOI71 IIporpaMmaI
OakaylaBpuaTa; U3y4aercsi B 5 ceMecTpe.

JucnuninHa 6a3upyercs Ha CIEeIYIOIINX, IPONIEHHBIX AUCIUIUIMHAX !

- «duznkay (paszuen AEeKTPUUECTBO);

- «[IporpammupoBaHue U aANTOPUTMHU3ALIHASY,;

- «IHpOpMaAIIMOHHBIE TEXHOIOTUI.

Kypc «OcCHOBBI 3JIEKTPOHHUKM UM MEXaTPOHUKH OOOpYIOBAaHMUS JUISl aJJUTUBHOTO
MPOU3BOJICTBA» MCHOJB3YeT 3HAHUA JUCHHUILUIUH OOIIETEOPETHYECKOro psAga U SBISETCS
cBoeoOpasHoil mpodopueHTanuenr B ganHoi ob6mactu. [lo wtoram M3ydeHUsl CTYIEHT JOJKEH
OCBOUTH TEPMHUHOJIOTHIO, OCHOBHBIE TOHSTHS, Oollee TIYyOOKO H3YYHTh METOJBI M CpEeICTBa
AJIIEKTPOHHBIX U MEXATPOHHBIX YCTPOUCTB.

3. CrTpyKTypa U coaepkaHue TUCHUILINHBI
OO6m1ast TpPyA0€MKOCTh JUCIUTIIUHBI COCTABIISIET 3 3a4ETHBIX eAUHUIIBI, 108 akageMudecKkux
yacoB (u3 HuX 54 yaca — ayAuTopHas paborta, B ToM uucie 18 yaco nekiuii, 18 yacoB mabopaTOpHBIX
3aHATHA, |8 YacOB cCeMHUHApPCKUX 3aHATUHN U 54 yaca caMOCTOSATENbHON Pa0OTHI CTY/ICHTA).

3.1 Buabl yueOHOI padoThl M TPYA0EMKOCTH

3.1.1. Ounas dpopma oOydeHUsS

Ne . KouauvecTBO CemecTpsl
Buj yueOHoit padoThl
n/n 4acoB S cemecTp
1 | AyauTopHble 3aHATHA 54 54

B ToMm yucie:
1.1 | Jlexkunu 18 18




1.2 | CemuHapCcKue/IPaKTUUECKHUE 3aHATHS 18 18
1.3 | JlaboparopHbIe 3aHATHS 18 18
2 | CamocTosiTesibHasi padoTa o4 o4
B tom uncie:
2.1 | IlogroToBka u 3amuTa JIAOOPaTOPHBIX 18 18
pabort
2.2 | CamocTosATeNbHOE U3Y4YECHUE 36 36
3 | IIlpome:kyTouHasi aTTecTaNMs
3auet/nud.3a4er/s3K3aMeH JK3aMEH 9K3aMEH
Hroro 108 108

3.2 TemaTnyeckuii MIaH M3y4YeHHs TUCHUTITIHHBI

(o dhopmam oOyueHus)

3.2.1. Ounas popma oOydeHus

n/n

TpyaoeMkocThb, yac

AynuTopHas paéora

Pa3zgeanl/TeMbl
JUCHHUILIHHBI

Bcero

Jlexun
Cemunapckue/

MPaKTUYECKUE

3aHATUA

JlaboparopHsbie

3aHATUA
[IpakTnueckas

[MOATOTOBKA

CamocrosiTeJabHas

pa6ora

Tema 1. OGmue npuHIUIBI 00padOTKH
CUTHAJIOB.

N

Tema 2. ®ynkuuonanpHas cxema 3D
IIPUHTEPA U €€ aHaJIM3.

Tema 3. OCHOBBI 2EKTPOTEXHUKH

N

Tema 4. OcHOBHBIE TPUHIMIIBI PAOOTHI
IIOJIYTIPOBOJIHUKOBBIX YCTPOMCTB

N

Tema 5. CuiioBas yactb 000pyAOBaHUS

Tema 6. DnekTpomexaHudeckas 4acTh
000opyI0BaHUs

Tema 7. U3mepurenbHas 4acThb
000opyI0BaHUs

Tema 8. AnnapaTHast yacTh
000pyIOBaHUS

Tema 9. OcHOBBI IPOTrPaMMHUPOBAHMS
MUKPOKOHTPOJIJIEPOB

CemuHnapckoe 3anstue Nel: Pacuer
LIETIEH ITOCTOSIHHOT'O TOKAa Ha OCHOBE
3akoHOB Kupxroda.

Cemunapckoe 3ansitue Ne2: Pacuer
IIETIeH MMOCTOSTHHOTO TOKA METOJIOM
KOHTYPHBIX TOKOB U y3JIOBBIX
MTOTEHITMAJIOB.




CemuHnapckoe 3anstue Ne3: Pacuer 2
LIETIeH MOCTOSTHHOTO TOKA METOJIOM
SKBHBAJIEHTHOT'O F€HepaTopa

Cemunapckoe 3anstue Ned: Ananus 2
XapaKTEPUCTHK TPAH3UCTOPA, TNO0JA,
CTaOMIINTPOHA, OIIpEIeIICHUE
IpEeAEIbHBIX 3HAYEHUH U BO3MOXKHOM
00J1acTU IPUMEHEHUS Ha OCHOBE
TEXHUYECKON JIOKYMEHTAIUU

3amuTa 1abopaTopHoii paboTel: Tema 2
4: OCHOBHBIC MPUHIIMITHI PAOOTHI

IIOJIYIIPOBOXHUKOBBIX YCTPOMCTB — P-N
nepexoj, ero BAX, nuon, TpaH3uctop

3amuTa 1abopaTopHoii paboTsl: Tema 2
5: CunoBast 4acTh 000pyIOBaHHS
3amuTa naboparopHoit paboter: Tema 2
6: DieKTpoMexaHUYecKas 4acThb
o0opynoBaHus
3amuTa JrabopaTopHoii paboTsl: Tema 2
8: AmnmaparHas yacTb 000py/IOBaHUs
3amuTa JrabopaTopHoii paboTsl: Tema 2
9: OCHOBBI IPOrpaMMUPOBAHUS
MUKPOKOHTPOJIIICPOB

Hroro | 54 18 18 18 54

3.3 ConaepxaHue TUCHUNIHHBI

Tema 1. OOmme npuHuunbel 00paboTku curHanoB. OOmas (yHKIUMOHATIBHAS CXEMa,
HPUHIUIBI TPE0Opa30BaHMsl CUTHAJIOB aHAJIOTOBBIX CUTHAJIOB B IU(POBBIE.

Tewma 2. ®ynkunonansHas cxema 3D npuHTepa u ee aHaus.

Tema 3. OcHOBBI 27eKTpOTeXHUKH. 3akoH OMma, 3akoHbl Kupxroda, MeTo1 S5KBUBaJICHTHOTO
reHepaTopa, OCHOBHBIE AJIEKTPOTEXHUYECKHE 3JIeMEHThl. PacueT neneil ¢ nmomoIupo NpuKIagHbIX
IIPOrPaMM.

Tema 4. OcHOBHbIE NPUHIUIBI PaOOTHI MOJYNPOBOJHUKOBBIX ycTpoicTB. CTpykTypa p-n
nepexona, ero BAX, nuon, tpansucrop. MoaenupoBaHue IOIYIPOBOJAHHUKOBBIX YCTPOWCTB M
MPOCTBIX CXEM Ha MX OCHOBE.

Tema 5. CunoBas yacte 00opynoBaHus. VICTOUHMK BTOPUYHOIO MHUTaHUs, TpeOOBaHUS K
Hemy. TpaHchopmaTropHas U UMITYJIbCHAs CXEMbl MCTOYHHMKOB BTOPHYHOrO MHUTaHusA. OCHOBHbIE
OTpaHMYEHUs, METOBI PaCUETa U MOJEITUPOBAHUS.

Tema 6. DnexkTpoMexaHnyeckas 4acTb oOopymoBaHus. OCHOBBI 3ekTponpuBoaa. OO0rue
OPUHIUIBL pabOThl SJEKTPOJABUTraTesel, oOle NPUHIMIIBI YIPaBICHHUS DJICKTPOJIBUTATEISIMH,
BbIOOp nBurareneil. lllaroseie ABUTraTey.

Tema 7. WsmepurenbHas wyacTe oOopynoBaHus. OOIIMe NPUHIMIBI TTOCTPOSHUS
U3MEpUTENbHBIX NpeoOpa3oBaTenell. KoHIleBble BBIKIIOYATENH, NATYUKH MOJIOKEHUS, CKOPOCTH,
TEMIIEPATYPHI.

Tema 8. AnmapaTtHas yacth o0opynoBaHus. CUCTEMBI CUHCIEHUS, ABOUYHBIA KO, OCHOBBI
anreOpbl JIOTUKY; Joruueckue ycrporictBa TUnoBsix cepuil TTJI u KMOII, snexkTpoHHBIE KITIOYH;
KOMOWHAIIMOHHBIE YCTPOICTBA; MOCJIEA0BATEIbHOCTHBIE YCTPOICTBA; YCTpOMCTBA
aHajoroun($ppoBoro M NU(POAHATIOTOBO MpeoOpa3oBaHMs; OOIINE CBEJCHHS O COBPEMEHHBIX
MUKPOKOHTPOJUIEpAaX — MPHUHLMIIBI MOCTPOEHUS, apXUTEKTypa; CTPYKTypa MHUKPOMPOIECCOPHOMN
CUCTEMBI, PETUCTPOBasi MOJEJIb, CUCTEMA KOMaH/,.




Tema 9. OCHOBBI MPOrPAMMUPOBAHUS MUKPOKOHTPOJIIEPOB.
3.4 TemaTuka ceMMHAPCKUX/MPAKTHYECKHX H JIA0OPATOPHBIX 3aHATHH

3.4.1. CeMuHapckue/mpakTUYECKUE 3aHATUS

1. Cemunapckoe 3anstue Nel: PacueT neneil HoOCTOSHHOIO TOKa Ha OCHOBE 3aKOHOB
Kupxroga. — 2 gaca.

AynuTopHas paboTa 1o pacueTy 1enel, 1 BapuaHT BBIIOIHIETCS MperoiaBaTeseM,
Jlajiee CTYJIEHTOM y TOCKH IOl KOHTPOJIEM ayJUTOPHUH.
Pe3ynbTat: 3aKkperuieHre HaBbIKOB pacyeTa M aHaJIn3a Lernel NOCTOSHHOIO TOKa.

2. Cemunapckoe 3anstue Ne2: Pacuet nenel NoCTOSHHOIO TOKa METOJJOM KOHTYPHBIX TOKOB
U Y3JI0BBIX IIOTEHIIMAJIOB. — 2 Yaca.

AynuropHas paboTa 110 pacyery 1ienel, | BapuaHT BBIINOIHSIETCS [IPENoJaBaTesieM, 1ajee
CTYAEHTOM Yy JJOCKHU I10J] KOHTPOJIEM ayAUTOPHUH.

PesynbTat: 3akpernsieHue HaBbIKOB pacueTa M aHajau3a Ienei MOCTOSHHOrO TOKa.

3. Cemunapckoe 3ansTre Ne3: Pacuer neneil nocTOSSHHOTO TOKa METOJIOM SKBUBAJIEHTHOI'O
reHepartopa. — 2 Jaca.

AynuropHas paboTa 1o pacyery Lenel, | BapuaHT BBIIIOJIHAETCS IPENOAABATENIEM, Jalee
CTYAEHTOM Yy JIOCKHU IIOJ] KOHTPOJIEM ayAUTOPHUH.

PesynbTat: 3akpernsieHue HaBbIKOB pacueTa M aHajau3a Ienei MOCTOSHHOrO TOKa.

4. Cemunapckoe 3ansatue Ned: AHanu3 XapakTepUCTUK TPAH3UCTOPa, JUO0AA, CTAOMIUTPOHA,
ompeieNICeHUe PeIeNbHBIX 3HAYCHUI 1 BO3MOKHOU 00JIaCTH MPUMEHEHHUS Ha OCHOBE TEXHHUYECKOM
JOKYMEHTaIuM — 2 Jaca.

AymuTopHas paboTa 1mo 00CYKISHHIO BOITPOCOB aHATTN3a TEXHHUECKON
JOKYMEHTAIUH 3JIEMEHTAPHBIX M1OJIYIIPOBOIHUKOBBIX YCTPOUCTB.

Pesynbrat: 3aKperuieHne HaBBIKOB pabOTHI ¢ TEXHUYECKOU JTUTEPaTypOl, H3ydeHHE
CX€M BBIIIPSIMUTEINEH, SJIEKTPOHHBIX KITIOUeH.

5. 3ammra nabopatopHoi padbotel: Tema 4: OCHOBHBIC TPUHITUIIBI PA0OTHI
IIOJIYTIPOBOJJHUKOBBIX YCTPOUCTB — P-n nepexon, ero BAX, nuox, TpaHsucTtop — 2 yaca.

6. 3ammTa naboparopHoii padbotel: Tema 5: CusnoBas 4acTh 000py0BaHHS — 2 Yaca.

7. 3amura nabopaTtopHoit paboThl: Tema 6: DinekTpoMexaHndeckas 4acTh 000pyL0BaHHS.—
2 yac.

8. 3amuTa nabopatopHoit paboTsl: Tema 8: AnmapatHas yacTb 000py0OBaHMs.— 2 Haca.

9. 3amuTa naboparopHoii padotsl: Tema 9: OCHOBBI IPOrpaMMHPOBAHUS
MUKPOKOHTPOJUIEPOB.— 2 Yaca.

3.4.2. JlaGopaTopHble 3aHATUSA
1. Tema 4: OcHOBHbIE IPUHIUIIBI PAOOTHI MOJIYIPOBOJHUKOBBIX YCTPOHCTB — P-N NEPEXO/I, €T0
BAX, nuon, Tpan3uctop — 2 yaca.
Jlaboparopnas padota Nel. «CHSITHE BOJIBTAMIEPHBIX XapaKTEPUCTUK JIM0/1a U TPAH3UCTOPa»
OcHnamienue: nporpaMmmuoe obecriedenre NI Multisim 13.0
2. Tema 5: CunoBast 9acTh 000py0BaHUS — 2 Yaca.
JlaGopatopHas pabota Ne2. «VccnenoBanue pabOThl peryaupyeMoro UCTOUHMKA MMUTAHUS
OcHnaiuenue: nporpammuoe ooecriedenre NI Multisim 13.0
3. Tema 6. DnexkTpoMexaHUUECcKasi 4acTh 000pyI0BaHMS — 2 yaca
JlaGopaTtopHnast pabota Ne3 «MccnenoBanue pabOThI MIArOBOTO IBUTATENIS» - 2 Yac.
OcHnamienue: nporpaMmmuoe obecriedenre NI Multisim 13.0
4. Tema 8: AmnmapaTHas 4aCTh 000PYJIOBaHHUS.— 8 YACOB.
JlaGopatopHas pabota Ned «MccnenoBanue paboThI TIOTHYECKUX YCTPOHCTBY - 2 yaca.
OcHnaienue: nporpammuoe obecrieuenre NI Multisim 13.0.
JlaGopatopHas pabota Ne5 «MccnenoBanue padboThl KOMOMHALIMOHHBIX YCTPOUCTBY - 2 Haca.



OcHarmenue: nmporpammuoe ooecriedenrne NI Multisim 13.0.

Jlaboparopuas pabota Ne6 «MccnenoBanue paboThl MOCIEA0BATEIHHOCTHBIX YCTPOHUCTBY - 2 yaca.
OcHamenue: nporpammuoe ooecriedenrne NI Multisim 13.0.

JlaboparopHuas pabota Ne7 «MccnenoBanue padotst AL u ITAID» - 2 gaca.

OcHamenue: nporpammuoe odecriedenne NI Multisim 13.0.

5. Tema 9: OcHOBBI IPOrpaMMHPOBAHUSI MUKPOKOHTPOJLIIEPOB.— 4 Yaca.

JlabopatopHas pabota Ne8 «MccienoBanue CTpyKTyphl U PUHIIMIIOB POTPAMMHUPOBAHUS
MUKpOKOHTpoJuiepoB AVR» - 2 yaca.

OcHamienne: nporpaMmmuoe obecrieucare AmelStudio 7.0, Proteus Design Suite 8.6.
JlaboparopHnas padota Ne9 «ccinenoBanue cucTeMbl IPOrPaMMHOTO YIIPaBJIEHUS IIarOBOTO
JIBUTATEIIS» - 2 Yaca.

Ocuamienue: nporpaMmmuoe odecriedenne AmelStudio 7.0, Proteus Design Suite 8.6.

3.5 TemaTuka KypcoBBIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBsie paboThI/IPOEKTHI OTCYTCBYIOT

4, YueOHO-MeTOAM4YeCKOe U HHPOPMALIHOHHOE o0ecriedyeHne

4.1 Hopmatusnbie 1oKyMeHTbI 1 [OCTsb1
He npenycmorpeno

4.2  OcHoBHasi JuTEpaTypa

1. MManaryra K.A., CaBoctun IL.U., Ky3nenos A.B. Ananorosas u nuQposas 3J€KTPOHHKA:
yuebHoe nocobue. — M.: MI'I1Y, 2010

2. T'epacumoB B.I'., Ky3uenoB O.B. u ngp. CxeMOTeXHHMKa 3JIEKTPOHHBIX YCTPONCTB
ynpasieHus KH.1:y4el. nis By30B.-M.: DHeproaromusnart, 1996

3. I'epacumoB B.I'., Kysnenos O.B. m np. CXeMOTEXHUKa DIJIEKTPOHHBIX YCTPOMCTB
ynpaBiaeHus KH.2:y4eO0. s By30B.-M.: DHeproaromusnart, 1997

4. T'epacumoB B.I'., Ky3znenoB O.B. m gap. CxemMoTexHHMKa D3JIEKTPOHHBIX YCTPOMICTB
ynpaiaeHus KH.3:y4e0. s By30B.-M.: DHeproaromusnart, 1998

4.3  JlomoJHUTeJbHAsI JUTepaTypa

1. UrymuoB B. H. CxeMoTexHHKa HJIEKTPOHHBIX YCTPOMCTB YIpPaBICHUS: MPAKTHKYM.
Hupekr-Meaua ¢ 2014 — snextponHas Bepeus http://www.knigafund.ru/books/184914

2. UrymuoB B. H. CxeMoTexXHHKa 3JEKTPOHHBIX YCTPOUCTB yIpaBleHuUs: yueOHOe mocodue,
Hupekr-Meaua ¢ 2014 — snextponHas Bepeus http:// www.knigafund.ru/books/184914

4.4  JjaexkTpoHHBbIE 00pa3oBaTeIbHbIE PeCypPChl
ITopsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMHU
PacopsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe W/WiIH EHTPOM yueOHO-METOIUYECKONU pabOTHI.

45 JluueH3uOHHOe W  CBOOOJAHO  pacHpocTpaHseMoe  INPOrpaMMHOe
o0ecreyeHue
NI Multisim 10.0., Quartus 21.1.



4.6 CoBpeMeHHbIe npodeccuoHATbHBbIE 0a3bl JAHHBIX U HHGOPMALHOHHBbIE

ClIpaBOYHLIC CUCTEMBI
1. https://www.youtube.com/user/Zefar91
2. https://www.youtube.com/user/tolik7772

S. MarepuajbHO-TEXHHYECKOE 00ecreyeHue

Jlnst  mpoBeleHUs JIGKIIMOHHBIX 3aHATUH  HEOOXOMUMBI  AyJWTOPUH, OCHAIICHHBIE
MYJBTUMEMIHHBIMU TIPOCKTOPAMH U dKpaHaMu. J[1s mpoBeneHus 1abopaTOpHBIX paboT TpedyeTcs
KoMITbroTepHBIN Kitacc (AB2507, AB2614, AB2618, AB2619)

6. MeToanuyeckue peKoMeH aluu
MeTOI[I/IKa HpeHOI[aBaHI/ISI JOUCHUIIJIINHBI U peanmam/m KOMIICTCHTHOCTHOI'O IT1OAXOo4a B

U3JI0KCHUU U BOCHPUSATHH MaTepHaja MpeyCMaTpUBACT MCIIOJIb30BAaHUE CIEAYIOIIUX AaKTUBHBIX U
UHTEPAKTUBHBIX ()OPM MPOBECHHS Ay TUTOPHBIX U BHEAYIUTOPHBIX 3aHSATHIA:

— ay/IMTOPHbIE 3aHSTUS: JICKIIUH, JTA0OpaTOPHBIE paOOThI, TECTHPOBAHUE;

— BHEAYJAMTOPHBIC 3aHATHUS: CAMOCTOSATEIILHOE U3YYCHUE OTICILHBIX BOPOCOB, MOATOTOBKA
K JJaOOpaTOPHBIM paboTaM.

6.1 Meroanyeckne peKOMeHAANMH JIsl TPenoJaBaTe/isi MO0 OPraHu3aNuH

00y4eHus1
Ha IICPBOM 3aHATHUHU I1O0 TUCHUILIJIMHE HCO6XO,Z[I/IMO O3HAKOMUTB CTYACHTOB C MOPAOKOM €€

U3y4eHus (TeMaMu Kypca, pOpMaMH 3aHATHH, TEKYIIEro M MPOMEKYTOYHOTO KOHTPOJISI), PACKPBITh
MECTO U POJIb JAUCIMIUIMHBI B CHCTEME HayK, €€ MPAaKTUYECKOe 3HAUCHHE, IOBECTH JI0 CTYICHTOB
TpeboBaHusI K (opME OTYETHOCTH WM TPUMEHEHUS BUIOB KOHTpOJIA. Bpmarorcst 3amaHus ais
MMOATOTOBKH K CCMUHAPCKUM 3aHATHUAM.

[Ipy TOATOTOBKE K CEMHUHAPCKOMY 3aHATHI0O TI0 TIEPEYHI0O OOBSIBICHHBIX TEM
IpenojaBaTelo He0OOXOIMMO YTOYHUTh IUIAaH HUX MPOBEAEHHUS, NPOAyMaTb (OPMYIHPOBKU U
coJiepKaHue yueOHbIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYX/IeHUE, 03HAKOMHTHCS C IEPEYHEM BOIIPOCOB
110 TEME CEMMHapA.

B xozne cemuHapa BO BCTYHNHUTEIHHOM CJIOBE PACKPBITH NMPAKTHUECKYIO 3HAYMMOCTb TEMBbI
CEMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSA0K €ro MpOBEIEHUs, BpeMsl Ha OOCYKIEHHE KaXkJI0To
yuebHoro Bompoca. [IpuMeHsss (QpPOHTaNIbHBIM ONPOC JaThb BO3MOXHOCTh BBICTYIIUTH BCEM
CTyJeHTaM, IPUCYTCTBYIOIUM Ha 3aHATUHU.

Ilenecoobpa3HO B X0/i€ 3alUTHI Ta0OPaTOPHBIX padOT 3aJaBaTh BEICTYNAIONINM U Ay TUTOPUU
JOMOJIHUTCIIBHBIC W YTOUHAIOIIMEC BOIIPOCHI C MECJIBKO BBIAICHCHUA HX HOSI/IHI/Iﬁ o CymecCTBy
00cyXJaeMBbIX TPOOIIEM.

Crenyer npenocTaBUTh BO3MOKHOCTD BBICTYIUICHHS C MECTa B BUJI€ KPATKUX COOOIIEHUI 110
HOJTrOTOBJICHHOMY 3apaHee BOIPOCY.

B 3axmrounTensHON YacTH CEMHHAPCKOTO 3aHATHUS CIIEAYET MOABECTH €r0 UTOTH: 1aTh OIICHKY
BBICTYIIJICHUH KaXKJIOTO CTYAECHTA U y4eOHOM IPYIIIBI B IIEJIOM. PacKphITh MONI0XKUTENbHBIE CTOPOHBI
M HEJIOCTATKH TPOBEIEHHOTO CEMHHAPCKOTo 3aHATHS. OTBETUTHh Ha BOMPOCH! CTY/IEHTOB. BhimaTh
3aaHus [T CAaMOCTOSITENIbHONW PabOThI IO OJATOTOBKE K CJICAYIOIIEMY 3aHSATHUIO.

Bo3moxHO mpoBeieHHe 3aHATUH U aTTeCTalMil B TUCTaHIIMOHHOM (opMaTe ¢ MPUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOro 00ydeHus: ynusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
TMCTaHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACITHHBIMH PACHOPSDKEHUSIMH TIPOpPEKTOpa IO
yueOHOil paboTe W/WiM EHTPOM Y4eOHO-METOAUYECKON paboTHI.


https://www.youtube.com/user/Zefar91
https://www.youtube.com/user/tolik7772
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6.2 Meroanueckue yKa3aHus JAJIs1 00y4alOUIUXCsl 0 OCBOCHUIO U CIUNIMHBI

CamocrosarenbHass paboTa sBIsSeTCS OJHUM M3 BHJOB y4yeOHBIX 3aHATHH. llensb
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOSHHE CTYAEHTaMH BOIIPOCOB, PACCMATPHUBAEMBIX B
npolecce U3y4eHus AUCLHUIUINHBL.

AynuTOpHAas caMOCTOsATENbHAs padoTa M0 AUCHUILIMHE BBIMOIHACTCS Ha yUYEOHBIX 3aHATHIX
II0J] HEITOCPEICTBEHHBIM PYKOBOJICTBOM IPENOIAaBaTENs U 110 €r0 33JaHUIO.

BueaynutopHas camocTrosiTeNibHas paboTa  BBIOJHAETCS CTYAEHTOM [0  3aJIaHUIO
npernojiaBaress, Ho 0e3 ero HenoCpPeICTBEHHOT0 y4acTHsL.

3amaun caMOCTOSTENbHON Pa0OThI CTYACHTA!

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON y4eOHON paboThI;

- OCBOCHHE COJIEP>)KAHUS TUCLIUILINHBI,

- yri1yOJieHHe COJepKaHUsl U OCO3HAHWE OCHOBHBIX IMOHATHH JUCLUIUINHBL

- UCIIOJIb30BaHUE MaTepuasa, CoOOpaHHOIO U IOJyYEHHOTO B X0J1€ CAMOCTOSTEIbHBIX 3aHATUN
U1 3 PEKTUBHOM MMOATOTOBKH K 3aUeTy.

Bubl BHEayAUTOPHOI CaMOCTOSITENIbHOM paOOTHI:

- CAaMOCTOATEJIBHOE U3Y4YEHHUE OT/IEIbHBIX TEM AUCHUILUINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOJITOTOBKA K CEMUHApaM U MPAKTUYECKUM 3aHATHIM;

- oopMIIEHHE OTYETOB IO BBIOJHEHHBIM JIAOOPATOPHBIM paboTaM M TMOATOTOBKA K HMX
3alurTe.

J1J1s BBITIOTHEHHMSI JTFOO0TO BUIa CAMOCTOSITEIILHON paboThl HEOOXOAMMO TPONTH CIICTYIOIINE
STarbl:

- OIIPEJIEIEHNE LIEJIU CAaMOCTOSTENbHON pabOThI;

- KOHKpETH3alus 03HaBaTeNIbHOW 3a/1auu;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENTLHON paboTe;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHS, BEAYIIEr0 K PELICHUIO 3a/]auu;

- IUTaHUPOBAaHUE PAaOOTHI (CAaMOCTOSATEIBHON UITH C TOMOLIBIO NPENO0/IaBaTeNs ) HaJl 3a/IaHUEM;

- OCYILIECTBJICHHE B TPOILECCE BBIMOJHEHHUS CAMOCTOSTENbHOW pabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUYHOT0) PE3yJIbTaTOB padOThl U KOPPEKTUPOBKA BHIMOIHEHUS paOOTHI;

- pepnexcus;

- Mpe3eHTaIus paboThl WX 3aIuTa Ja00paTOPHON PabOTHI.

1. DoH/1 OLIECHOYHBIX CPEICTB
B mporiecce o0yueHus B T€YEHHUE CEMECTPa UCTIONB3YIOTCS OICHOYHBIE CPEACTBA TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH U TIPOMEKYTOUYHBIX arTecTanuii. [[pUMEHSIOTCS ClIeAyIOIINe OCHOYHbBIE
CpElCTBa: TECT, 3alIUTa JA0OPATOPHBIX padOT, IK3aMEH.

OO6yueHre 1Mo NUCHMIUIMHE HAMPaBIEHO Ha (POPMUPOBAHUE y OOYUAIOIIMXCS CIEAYIOIINX
KOMIIETEHIIUN:

Koa m HauMeHOBaHHe KOMIIETEHIIMH NHaukaTopbl 10CTHKEHU S
KOMIIEeTEeHIIMHU

OIIK-14. Crniocoben paspabareiBath | MOIIK -14.3. 3Haer npuHLUIBI pabOTHl U
QITOPUTMBI M KOMITBIOTEPHBIE MpOorpaMMbl, | CXEMOTCXHUKY  SJICKTPOHHBIX YCTPOHUCTB
aJIUTHBHOTO MIPOM3BOJICTBA; BIIaJICET
HAaBBIKAMU  MOJEIUPOBAHUS  DIIEKTPOHHBIX
cxeMm B cnienuaauzupoBanHom [10.

IMPUTOAHBIC NI TPAKTHYCCKOTO MIPUMCHCHU.




11

7.1  Meroabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00y4YeHUsI

IIpencraBnenue
No HanmeHnoBanue K pea
° paTKasi XapaKTepHCTHUKa OLEHOYHOTO OLIEHOYHOTO CpeJICTBa
OLICHOYHOI'OCPE/ICTBA

OC pu pea CpeacTBa B ®OC
Cucrema CTaHJapTU3UPOBAHHBIX 3aJaHUM,

1 Tecr [MO3BOJISOILAS aBTOMAaTU3UPOBATh @DOH]T TECTOBBIX

(D) [IPOLICAYPY U3MEPEHUS YPOBHS 3HAaHUU U 3a1aHUI

yMEHHI00y4aromerocs.
CpencTBO MPOBEPKH YMEHHI U HABBIKOB

5 37Ip MPUMEHATHh T[OJYYEHHBbIC 3HAHUSA I | 3aJaHus JJIs 3alUThI

[PCLICHUA MPAKTUICCKUX 3aJa4 C na6opaToprlx pa60T
MOMOIIBIO MHCTPYMCHTAJIbHBIX CPEACTB.

7.2 lllkana u KpUTEPHH OLIEHNBAHUS Pe3yJIbTATOB 00yUeHH

®opMa NPOMeKYTOUHOIH aTTeCTALMU: IK3AMEH.
Oo0s13aTeIbHBIMU YCJIOBUSIMU TOATOTOBKHM CTYJ€HTa K NMPOMEKYTOYHOH aTTecTaluu
SIBJISICTCSI BBITIOJIHEHUE U 3alllUTa CTYIACHTOM JIa0OpaTOPHBIX paboT, MPEIyCMOTPEHHBIX padodeit

MIPOrpaMMoOi U MPOXOXKIECHUE BCEX MPOMEKYTOYHBIX TECTOB HE HIke, ueM Ha 70% TpaBUIIBLHBIX

OTBECTOB. HpOMG)KyTO‘IHBIG TECTUPOBAHUA MOT'YT IIPOBOAUTCA KaK B ayIUTOPHUN YHI/IBepCI/ITeTa oA

KOHTPOJIEM TPEMNoaBaTelisi, TaK ¥ TUCTAHIIMOHHOM (hopMaTe Ha YCMOTPEHHE MperoaBaTes.

[IIkana oueHNBaHUA

Onucanue

Omauuno

BremonHensl Bce BUIBl  y4eOHOM pabOThl, MPEITyCMOTPEHHBIE
paboueit mporpammoil. CTyIEHT JI€MOHCTPHUPYET COOTBETCTBHUE
3HaHWI, YMEHHI, HABBIKOB MPUBEICHHBIM B TA0JIHMIAX MOKa3aTeleH,
ONCpupyeT HpI/IO6p€TeHHI>IMI/I 3HaHWsIMHU, YMCHUSAMH, HaABBIKaAMHU,
IMPUMCHACT UX B CUTyalUAX MHOBBIIIEHHON CJIOKHOCTH. HpI/I 3TOM
MOTYT OBITh JOMYIIEHbl HE3HAYUTENHHBIC OIIUOKH, HETOYHOCTH,
3aTpyJHEHHS TIPH aHATMTUYECKUX OMNEpalusix, epeHoce 3HAHUN U
YMEHH Ha HOBBIC, HECTAHJAPTHHIE CUTYAIIHH.

Xopowo

BrIlmoiHEHBI BCE  BHBI y‘-ICGHOﬁ pa60TBI, npeaAyCMOTPCHHBIC
y‘-IC6HLIM HJ'IaHOM..CTy)ICHT ACMOHCTPUPYCT HETIOJIHOC, IIPABUIIBHOC
COOTBCTCTBHC 3HaHHI>i, yMeHHﬁ, HAaBLIKOB IMPUBCJICHHBIM B TaGHI/ILIaX
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nokaszarenei, MO0 ecnu Tpu OTOM OBUIM  JomyuieHsl 2-3
HECYIIECTBCHHBIE OLTUOKH.

Yooenemsopumenvro

Bremonnensl Bce BuIbl  y4eOHOUM pabOThl, MpPEIlyCMOTPEHHBIE
yueOHbIM T1aHOM. CTYAEHT AEeMOHCTPUPYET COOTBETCTBHE 3HAHUU,
B KOTOPOM OCBEIIIEHa OCHOBHAs1, HauboJIee BaXKHAs YaCTh MaTepuaa,
HO TMpU O3TOM JONyIIeHa OJHAa 3HAYMTENbHAs OIMMOKa WK
HETOYHOCTb.

Heyooenemsopumenvro

He Bomonnen oauH win Oonee BHUIAOB y4yeOHOH pabOTHI,
NOPEIYCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTYAEHT JE€MOHCTPUpPYET
HETOJIHOE COOTBETCTBUE 3HAHUN, YMEHUHN, HABBIKOB MTPUBEICHHBIM B
Ta0nuIax Moka3areyel, JOMYCKAIOTCs 3HAYUTENIbHBIC OIINOKH,
MPOSBIISICTCS OTCYTCTBHE 3HAHUW, YMEHMI, HABBHIKOB 10 psay
MOKa3aTeNe, CTyIEHT UCIIBITHIBACT 3HAYUTEIbHBIC 3aTPYAHECHUS IPU
OTIEpUPOBAHUHU 3HAHUSIMHU U YMEHUSMHU IIPU UX MEPEHOCE HA HOBBHIE
CUTYallUH.

7.3 OueHouyHbIe CpeCTBa

7.3.1. Tekymmii KOHTPOJIb

Texymuil KOHTPOJIb BKIIFOYAET MPOXOKICHUE MPOMEKYTOUHBIX TECTUPOBAHUM I10 pa3jeiaM
JUCLUIUIMHBL U 3alIUTY JIaOOpaTopHBIX paboT. [IpoMexyTodHbIE TECTUPOBaHMS pa3MEIlEHbl B
COOTBETCTBYIOILIEM KypCE€ CUCTEMbI JUCTAHLIMOHHOTO oO0yueHus YHuBepcurera. [Ipumepsl TecToB
npeacTaBieHbl Hwke. OTueTsl 1o 7a0OpaTOpPHBIM paboTaM pa3MEMIAloTCs CTYIAEHTaMH B

COOTBETCTBYIOILIIEM KypCE CUCTEMbI TUCTAHIIMOHHOTO 00yueHHsl Y HuBepcuTera. [l MoAroTOBKHU K
TECTUPOBAHUIO U 3alluTe Ja0OpaTOpHBIX pabOT B pasfiene NpUBEAEH NepedeHb KOHTPOJIBHBIX

BOITPOCOB.

Pe3ynbTarthl TeKylero KOHTPOJIE MOTYT OBITh HCIIOJIB30BAHBI IPU MPOMENKYTOUHOU

aTTeCTaluu.
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IIpumepsl TECTOBBIX BONIPOCOB
IudpoBoe ycTPOiiCTBO 1Jis YMEHbIIEHUS YACTOThI HMIIYJIbCOB

[udposkie ycTpoiicTBa, MOCTPOCHHBIE HA OCHOBE TPUTTEPOB U
MpeHa3HAYCHHBIC JJIsl YMEHbILICHUS YACTOThl UMITYJIbCOB B 1I€JI0€

MC

KOJIMYCCTBO Pa3, HA3bIBAIOTCA:

Bann no ymonuanuio:| 1

CnyvaiHbIi nopsigok oreeTos|/[la

HymepoBaTb BapuaHThbl OTBETOB?|a

LWTpad 3a kaxayro HenpaBunbHy nNonbITky:(33.3

ID-HOMep:
# OTBeThI OT13bIB OueHka
A KiroueBoii aneMeHT 0
B. Peructpsr 0
C. CymmaTopsl 0
D. JlenuTeny 4acToThI 100
E. Hemudparop 0
O6WwmM O0T3bIB K BONpPOCY:
[lnsA no60ro NpaBUNbLHOro oTBeTa: Baur oTBeT BEpHBIN.
[lns nto6oro HenpaBUIbHOro OoTBeTAa: Bamr oTBeT HENpaBUIIBHBIMN.

Mopckaska 1:

NMoka3aTb KONM4yecTBoO npaBUNbHbIX

oTtBeTOB ([Moackaska 1): Het

YAaanuTb HeKOppeKTHbIe OTBEThI

(Mopckaska 1): Her

Teru:

lNoseonsiem ebibupame 0OUH UIU HECKOJIbKO MPasusibHbIX 0meemos U3 3a0aHHo20
criucka. (MC/MA)
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JIEKTPOHHBbIH KJII0Y

Kuntou, nmerommii HyJ€Boe CONPOTUBIICHUE B 3aMKHYTOM COCTOSIHUH U
OECKOHEYHO OOJIBIIIOE COMTPOTUBICHUE 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 no6oro NnpaBUIILHOrO OTBeTa: Bamr oTBeT BepHBIN.

[na nio6oro HenpaBuUNbLHOro oTBeTa: Bam orBeT HenpaBUIbHBIH.

Mopackaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTBeTOB ([Moackaska 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 amMsATh?

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:

[1na 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:

lNoseonsiem ebibupame 0OUH UIU HECKOJIbKO MPasusibHbIX 0meemos U3 3a0aHHo20
criucka. (MC/MA)
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102. Kakoe 41cnoBoe 3Ha4€HUE COOTBETCTBYET TEPMUHY
(MAJIOCUTHAJIBHBII» MPU ONPEJIETIEHUHN PEKUMA padOTHI TpaH3UucTOpa?

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) Usx 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 nro6oro HenpaBuNbLHOro oTBeTa: Bam orBeT HenpaBUIbHBIN.
Mopackaska 1:
MokasaTb konNMYecTBO NPaBUNbHbIX H
. er
oTtBeTOB ([Moacka3ska 1):
YaanuTb HeKoppeKkTHble OTBEeTbI H
er
(Moackaska 1):
Teru:

lNoseonssem ebibupame 0OUH USTU HECKOJIbKO MpasusibHbIX 0mMeemoes u3 3adaHHo20

crucka. (MC/MA)
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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 npaBUNbHbIX

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 K03hPUIMEHTOM nepeaadn

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

YaanuTb HeKkoppeKTHble OTBeThI

(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 U3MEHEHUE TOKA WM HANPSKEHUS IOBTOPSIET
M3MEHEeHHEe (PU3NYECKOro Mpoliecca 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

LTtpad 3a kaxkayro HenpaBUIIbHYIO NOMNbITKY:

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 1O
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 ([Moacka3ska 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) ynpasieHue
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
<«

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 HEeKOpPpPEeKTHbIe 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! Bemmpsmuteneid Bel 3HaeTe.

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 BHITIPSIMUTEIIS.

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

6e3TpaHcopMaTOpHOM, OAHOTOTYIEPHUOTHON U IBYXIIOIYEPUOTHON CXEM BBITPSIMICHHS.
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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 xakoMy YpOBHIO IPOUCXOJUT OIPAaHUYEHHE 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 BBIXOHOTO HANPSKEHUS B CXEMeE 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 CTATUYECKON XapaKTEPUCTUKE

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 OUIONISIPHOM 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. OCHOBBI pacueTa CTaATUYECKOTO PEKUMa YCUITUTENCH, BEIOOP pabouel 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 aMIUTUTYIbl IMEET CMBICI TI0AaBaTh 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 yCUIEHUS 110 TOCTOSSHHOMYTOKY JAJIst
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, IPUBEJCHHOM 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.  Yto Ttakoe 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 BOZHUKHOBEHUE MApa3UTHBIX KosebaHuii B tuddepenmnuarope?

52. Kax 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 cpabaThIBaHHUsI 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 Llmurra?

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.  IIpuuumm pabotsl 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
DJIEMEHTBHI JIEKTPUUECKOM 1IETH MOCTOSHHOTO 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 asis pacueToB 3JeKTPUUECKHX TeTen
Meron y310BBIX TOTEHIIUAIOB

[TpuHIMI 1 METOJ HAJIOKEHUS (CYNEPIIO3UIINN )

[TpuHIIMTT KOMIIEHCAMHT

MeTo/ 5KBUBaJICHTHOT'O UCTOYHHUKA (AKTHBHOTO JIBYXITOJIFOCHUKA)

Pabota n MOILITHOCTB AEKTPUYECKOTO TOKA. DHEPreTHUECKU Oaianc

VYcnoBue nepenaun NpueEMHUKY MaKCUMaIbHOM 3HEPTUH

JIvHeHbIe 2JIEKTPUYECKUE LEMH CHHYCOUTAIBHOTO TOKA

DIIEKTPOTEXHUYECKUE YCTPOICTBA CHHYCOUIaJIbHOTO TOKA

DJIEMEHTBI JIEKTPUUYECKOU IIENMN CUHYCOUIaIbHOTO TOKA

NHIyKTUBHBIN 2JIEMEHT

EMKOCTHEIHN 3JIEMEHT

W cTOUHUKHY 3EKTPUUYECKON 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 koMIiekcHOM popme

KommuiekcHblil MeTO pacueTa 1eneil CHHyCOUJalbHOTO TOKa
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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 mporecchbl. O01IMe CBEACHUS

Kitaccuueckuii MeTos| pacdyera nepexoaHbIX MPOIECCOB

3aKOHBI KOMMYTAIIUH

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

1 TpanchopmaTopHble UCTOYHUKYA TUTAHUS

HMnyibCHBIE HCTOYHUKH ITUTAHUS

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

Bnusnne OC Ha HelMHEeNHHbIE NCKAKEHUS YCUITUTENS
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
Yeunutens OO ¢ pUKCUPOBaHHBIM HAIPSKEHUEM 0a3bl
OKBUBaJICHTHbIE JIMHENHbIE Mozenu 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 IIT: OU, O3, OC

Ycunurenu Ha COCTaBHBIX TPaH3UCTOpaxX

ITpumepsl TOCTpOEHUs COCTaBHBIX TpaH3UCTOpOB IIT u bT
VYeunurenu ¢ IMHAMUYECKOW HArpy3Kou

TokoBoe 3epkaio

MHOTroBBIBOJHBIE UCTOYHUKHU TOKA

Hcrounnku Toka Ha IIT

MHorokackajgHble yCUIUTENN

Yceunurenu NoCcTOSIHHOTO TOKa

CrpykTypa ¥ npuHIUN paboThl ycuIuTeneil Monynsarop-aemonyistop (MIM)
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 OV.
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.



