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k OITOIT BO 13.03.02 DneKTposHEepreTHKa U AIEKTPOTEXHUKA
DNEeKTPONPHUBOJI U aBTOMATHKA

Paboyas nmporpaMmMa JUCHUILIUHEI

I{udposas U aHAJIOrOBasd JJIEKTPOHUKA

3akpenieHa 3a nogpasaencaueM  Kadeapa anekTpo3anepreTuku u djexkrporexuuku (HosoTpounkuii gpuauan)

Hanpasnenue noaroroBku 13.03.02 DnexTposHepreTUKa U 3IeKTPOTEXHUKA
Oo6pasoBarenbHast mporpaMma 13.03.02 DnexTpo3HepreTUKa U 3IEKTPOTEXHHUKA / DIEKTPOIPHBOJ H aBTOMATHKA
Kanugukanms Bakanasp
®opma o0yueHHs 3a049Hast
O0mas TpyR0eMKOCTh 11 3ET Buns! koHTpoOIIs Ha Kypcax:
Yacos 1o yueOHOMY TUIaHY 396 3ayeTt 3
JK3aMeH 3

KOHTpOJIbHAs padora 3

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kype 3

Bun 3ansuii v | PII Hroro
Jlexun 24 124 |24 |24
JlaboparopHbie 6 6 6 6
IIpakTuyeckue 22 (22 |22 (22
Hroro ayn. 52 |52 |52 |52
KonrakTHas pabora 52 |52 |52 |52
Cam. pabota 331|331 (331 (331
B tom uncie cam. pabota 118
B pamkax ®OC
Yacel Ha KOHTPOJIb 13 (13 |13 |13
Htoro 396 |1 396 | 396 | 396




IIporpammy coctaBuia(u):
K.m.H., ooyeum, Jluyun K.B.

Pabouast mporpaMMa JHCIUIUIHHBL

Hl/l(l)pOBaﬂ 1 aHAJI0Tr0Basl 3JICKTPOHUKA

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.02_26 DnexTposnepreTuka u anekrporexHuka [IpOIInA 3aou.plx, yrBepkaenHoro YuensmM coetom HUTY MUCHUC B
cocraBe cootBercTByromerd OITOIT BO 13.03.02 DOnexkTposHepreTka M SICKTPOTEXHHKA OJICKTPOTPUBOA M aBTOMATHKA
poTokou1 oT 27.11.2025 Ne68.

Pabouas mporpamma oo0peHa Ha 3aceJaHuN
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonurens noapasznenenuss Maxupuna Pauca EBrenbeBHa.



1. HEJIX OCBOEHUSA

1.1| LHens: dopMupoBanue y 00yJaroMmMuXcs TCOPSTUIECKUX 3HAHNH (DI3UIECKUX OCHOB (DYHKIIMOHUPOBAHHS COBPEMEHHBIX
ANMEKTPOHHBIX U MUKPOIIEKTPOHHBIX 2JIEMEHTOB, IPUHIIUIIOB pabOThI 3IEKTPOHHBIX PUOOPOB U UX XapaKTEPHCTHK,
SNEKTPOHHBIX CXeM U (DYHKIIMOHAIBHBIX y3JIOB aHAJOTOBOM M U(POBOH ECKTPOHUKH U MUKPOIICKTPOHUKH, a TAKXKE
MIPAaKTHYECKUX HABBIKOB B 00J1ACTH (PU3NIECKOTO SKCIIEPHMEHTA 110 H3yUCHHIO X XapaKTEPHUCTHK.

1.2 | 3agaun:

1.3 | - m3ydeHre HUIMYECKUX OCHOB IICKTPOHHKH, HICKTPOHHBIX ITOIYIIPOBOIHIKOBBIX IPHOOPOB, AIICKTPOHHBIX YCTPOMCTB Ha
JIICKPETHBIX U MHKPOIEKTPOITHBIX JIEMEHTAX aHAIOTOBOTO U MU(POBOTO THITOB, OCHOB CXEMOTEXHHUKH aHAIOTOBBIX H
U POBBIX AEKTPOHHBIX YCTPOICTB;

1.4| - ¢opmupoBaHMEe YMEHHUS BEIIIOIHATE NCCIIEOBAHHUE IEKTPOHHBIX CXEM, HCIIOJIB30BAaTh MPHUEMbI M METOBI PacieT
JNMEKTPOHHBIX YCTPOIICTB; popMHUpOBaHUE HABBIKOB PAOOTHI C ANEKTPOHHBIMU YCTPOHCTBAMH, IPOBEICHUS (PU3UIECKOTO
9KCIIEPUMEHTA 110 MCCIIEIOBAHUIO UX XaPAKTEPHCTUK.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBbHOM TPOTPAMMBbI

Bbnoxk OIT: b1.B

2.1 TpeboBanus k HpE}IBa]PHTeJILHOﬁ NO0JAr0TOBKe 00y4aronerocs:

2.2 Jucuuniannbl (MOAYJIH) U MPAKTHKH, AJI51 KOTOPBIX 0CBOEHHE JAHHOM JMCUUNJIMHBI (MOAYJIs1) HEOOXOIUMO KAK
npejuecTBylonee:

2.2.1 |IloaroToBka K mpoueaype 3amuThl U 3aIUTa BBITYCKHOW KBATU(QHKAIIHOHHON pabOTHI

2.2.2 | CucreMsbl ynpaBieHHUs IEKTPOIPUBOJIOB

2.2.3 | CunoBast 3JI€KTPOHUKA

2.2.4 |IlpenmuruioMHasi IpakTUKa

2.2.5 |DnexTpuueckue U SNEKTPOHHBIE allapaThl

2.2.6 | DimeMeHTBI CHCTEM aBTOMATHKH

2.2.7 |IIpoMBIILIIEHHBIE CETH

2.2.8 |IIporpammHOe obecrieueHrE KOHTPOIIEPOB

2.2.9 | ABTOMaTU3UPOBAHHBIN AIEKTPONPUBO], TUIIOBBIX IPOU3BOACTBEHHBIX MEXaHU3MOB

2.2.10 | ABTOMaTH3MpPOBAHHBIN IEKTPONPHUBOJ B TEXHOJIOIUAX

2.2.11 | ABromaru3anusi TEXHOJOTHYECKHX IIPOLECCOB

2.2.12 | ABTromMaTH3anys MeTaJUypru4ecKoro Mpou3BOACTBA

2.2.13 |IIpoexkTHpOoBaHHNE NIEKTPOTEXHUUECKUX YCTPOUCTB

2.2.14 | CAIIP ycTpoicTB 31€KTPOHUKH

2.2.15 |OOmas sHepreTuka

2.2.16 | DnekTpocHa0XECHHUE U aBTOMATHU3AIHS JIEKTPOIHEPTETHUSCKUX CHCTEM

3. PE3YJIbTATBI OBYYEHMUSA 11O JUCHUIIIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHA
KOMIIETEHIIUAAMH

IK-2: Cnocoben MPOEKTUPOBATH CUCTEMBbI JJICKTPONIPUBOAA H ABTOMATU3MPOBAHHBIEC CUCTEMBI YIIPABJICHUSA C
HCIIOJb30BAHUEM ].[H(l)pOBle TEeXHOJIOTHI

3HaTh:

[IK-2-31 ycTpoicTBO, IPUHIUIEI PAOOTHI U (PyHKIMOHATIBHBIE BO3MOXKHOCTH LIU(PPOBBIX U aHAJIOTOBBIX IEKTPOHHBIX YCTPOHCTB

YMeTh:

ITK-2-Y1 ompenensaTh napaMeTpsl BBIOOPA, OLCHKH Ka4eCTBa M aHaIn3a P(PESKTUBHOCTH HU(PPOBBIX W aHAIOTOBBIX 3JEKTPOHHBIX
YCTPOUCTB IS peNIeHHs 3a]a4d POSKTUPOBAHUS IIEKTPOIPHUBOJIOB

Baanern:

[1K-2-B1 HaBBIKaMH pemIeHNS MPAKTHUSCKIUX 3aa4 MTPH SKCIUTyaTaINH IU(POBBIX H aHATOTOBBIX IEKTPOHHBIX YCTPOHCTB

4. CTPYKTYPA U COJEPKAHUME

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jiuteparypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BHJ 3aHATHS/ / Kypc HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Uil pecypcbl padoTsI

Pazgea 1. Jlornueckue
OCHOBBI IM(POBOIi TEXHUKHU




1.1 Jlornueckue (QyHKITHH. 4 JIL.1J11.2
[TonsTHE O JIOTHUYECKOM JI1.3J12.1
(DYHKITNH ¥ JTOTHYECKOM 2.2
ycrpoiictse. Jlornueckue 013233 54
(byneBsl) QyHKIUH.

Crioco0bI 3aaHus
JIOTHYECKUX (PyHKIHH.
Jlornueckue 3neMEeHTHI.
MuHUMU3AMS TOTHYECKUX
¢ynkiwi. KapTst

Kapno. /Jlex/

1.2 Jlornyeckue QpyHKIUH. 2 JIL.1J11.2
[TonsATHE O JIOTHUYECKOM JI1.3J12.1
(DYHKITH ¥ JTOTHYECKOM 2.2
YCTPOMICTBE 012223354
MuHUMU3AIHS TOTHYECKUX
dynxuid. Kapter Kapho.

Mp/

1.3 OCHOBHBIE JTIOTUYECKUE 3 JI1.1 J11.2 I'pynnosoe P1
2JIEMEHTHI JI1.3J12.1 3aHATHE
/J1a6/ JI2.2J13.1

J3.2
0103233 54

1.4 Kapts! Beitua. MeTtonbl 10 JI1.1J11.2
YOPOLIEHUSI TOTHYECKUX JI1.3J12.1
BBIP)XEHUI ¢ IIOMOLIbIO JI2.2 J12.3
MIPOrPaMMHBIX CPEJCTB. 2.4
Pazpabotka ycTpoiicTB amns D12223 54
BBIUUCIJICHUS 3aJaHHBIX
dynxmmii /Cp/

Pazgen 2. Apupmeruueckue
0CHOBBI HH(POBOIl TEXHHUKHU

2.1 CucTeMBbl CUUCTIEHUSL. 4 JIL.1J11.2
JlecsaTuuHas, TBOUYHAS, JI1.3J12.1
IIECTHAATepUYHAs J2.2
CHCTEMBI. D12223 54
[IepeBon uncen u3 ogHOM
CUCTEMBI CUHCIICHHS B
JIpyryo. JlBouuHas
apudmeTnka
CnoxeHue MoJ0XKHUTEIbHBIX
JIBOMYHBIX YHCE.

Anrebpandeckoe CIOKEHUE C
WCTOJIb30BaHUEM
JIOTIOTHUTEILHOTO KOJIa.
/JTex/

2.2 [lepeBoa uucen U3 ogHOM 3 JIT.1J11.2
CHUCTEMbI CUHCIICHHS B JI1.3J12.1
JPYTyI0. AnreOpandeckoe J12.2
CJI0’KEHUE C UCIOIb30BAHUEM 01223354
JIOTIOTHUTENBHOTO Koaa. /T1p/

2.3 UccnenoBanue JBOMYHBIX 3 JI1.3J12.2J13. IpynmoBoe P2
cymMaTopoB /J1ab/ 1J13.2 3aHATHE

31 352 353 54

2.4 [TepeBoa 13 paznuuHbIX 11 JI1.1 JI11.2
CHUCTEM CUHUCIICHUS C JI1.3J12.1
MTOMOIIBIO IPOTPAMMHBIX J2.2
cpeAcTB. AHAJIN3 IOCTPOCHUS 010923354

MHOTOpa3psiIHbIX
ycrpoiicts /Cp/

Paznen 3. Jlornueckue
3JIEMEHTBI U3HYTPH




3.1

JuoaHO-TpaH3UCTOpHAS
noruka. TpaH3ucTopHO-
TpaH3UCTOPHAS JIOTHKA.
OMHTTEpHO-CBA3aHHASL
joruka. Jloruka Ha
koMmrIuiemeHTapHabix MOIT
TPaH3UCTOPAX.
IMpuHIUNHATEHBIE CXEMBI
aneMeHTOB. OcoOeHHOCTH
npumeHeHnst KMOII
MHKpocxeM. OCHOBHBIE
napaMeTphl JOTHYEeCKUX
aneMeHToB. Pa3zpaboTka
MHKpPOCXEMHI Ha 0a3e
UMEIOIIUXCS STIEMEHTOB.
AHanu3 npeuMyIecTB 1
JIOCTOMHCTB Ka)KJ0H 13
BUIOB JIOTHK. /Cp/

17

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
2.4
013233 54

Pa3znes 4. lugpossie
yCTpoOlCcTBa

4.1

Knaccuduxanus mudpoBbix
ycrpoiicts. Liudpossie
KOMOWHAIIMOHHEIE

ycTpoiicTBa. MyJIbTUILIEKCOP.

JemyabTumniexkcop.
Heumdparop. [ludparop.
IMomycymmaTop. CymmaTop.
Berunrarens. Y MHOXKHUTE.
Cxema KOHTPOJIS 9eTHOCTH.
Kommaparop. Lugpossie
MOCJe10BaTeIbHOCTHBIE
ycrpoiictBa. RS-tpurrep. D-
tpurrep. JK-tpurrep. T-
Tpurrep. Peructper. O6mue
cBeenus. Kimaccudukarnms.
ITapannenbHble pETUCTPBI.
IlocnenoBarenbHble
perucTpsl. Y HUBEpCaIbHbIE
peructpsl. /Jlex/

JI1.1J11.2
JI1.3J12.1
2.2
013233 54

4.2

PacueT u aHanmm3 paboTHI
nemudparopa,
MyJIbTUILIEKCOpa. Pacuer u
aHaIu3 paboThl Pa3IHMUHbIX
Bu10B Tpurrepos /I1p/

JI1.1J11.2
JI1.3J12.1
2.2
0130233 54

43

OcobeHrHOCTH paboTHI
MYJIBTHILIEKCOpA,
nenmdparopa,
MYJIBTHIIIEKCOpa,
mmgpaTopa, CXeM KOHTPOJIS
YEeTHOCTH Ha 0a3e M3BECTHBIX
MukpocxeM cepun K155.
BrlnosnHeHUEe KOHTPOJIBHOM
pabotsl. [TogroroBka k
3agety /Cp/

38

JI1.1 J11.2
JI1.3J12.1
J12.2J12.3
2.4
013233 54

Paznen 5. CueTunkn

5.1

CYeT4YHKU: aCHHXPOHHEIE,
CHHXPOHHBIE,
BerunTaromue. /JIex/

JI1.1J11.2
JI1.3J12.1
2.2
013233 54

52

[IpakTuueckas padora Nel
CuHTe3 U HCCIeI0BaHNe
Tpurrepos. IIpakruueckas
pabota Ne2 Hccnenosanue
IIPUHLMIA PaOOTHI
cuetynkoB /ITp/

JI1.1J11.2
JI1.3J12.1
J12.2J13.1
J3.2
013233 54

Ipynmnosoe
3aHITHE

P3,pP4




Pazgen 6. HHudposbie
HMITYJIbCHbBIE YCTPOiicTBA

6.1

OnHOBHOpATOPHI U
MYJIBTHBHOpaTOpHI /JIek/

JI1.1J11.2
JI1.3J12.1
2.2
013233 54

6.2

PacueT u ananus
OITHOBHOPATOPOB U
MyIpTHBHOpaTopos /TIp/

JI1.1J11.2
JI1.3J12.1
2.2
013233 24

Ipynmnosoe
3aHIATHE

Pazgen 7. Hudpo-
AHAJIOTOBbIE M AHAJIOT0-
uudpoBbIe
npeodpasoBaTe/iu

7.1

Hudpo-ananorosele
peoOpa3oBaTeIIH.
[Mocnenosarenbubie LIAII ¢
LIMPOTHO-UMITYJIbCHOM
MOZYJISALUEN.
[Tocnenosarenbusie LIAIT Ha
MEePEKII0YaeMbIX
KOHJICHCATOpax.
[MTapannensusie LAIT ¢
CYMMHPOBaHHEM BECOBBIX
ToKoB. [Tapannensasie LTAIT
Ha UCTOYHMKAX TOKa
O06paboTka grcel, IMEIONIHX
3HaK. AHAJIOTO-ITU(POBEIE
npeobpa3oBaTey.
[Tapannensusie AL
INocnenoBarenbHO-
napasuiesbabie AL
Mmuorocrynenudarsie AL
Muorotaktasie ALIT.
Konseliepusie ALIIIL
IMocnenoBateapubie ALIIL
ALII mocnenoBaTebHOTO
npubmmxenus. ALTT
MOCJIEeI0BATEIHLHOTO CUeTa
/JTex/

JI1.1J11.2
JI1.3J12.1
J2.2
0132 33 54

72

IIpakTnueckas pabora Ne3
HUccnenosanue nudpo-
aHaJIOrOBBIX
npeobpa3oBaTeneii

Mp/

JI1.1J11.2
JI1.3J12.1
J12.2]13.1
J3.2
301 52 33 54

[pynnosoe
3aHATHE

P5

Pasnen 8. Opranuszanus
IEHTPAJBLHOI0 MpoIeccopa
Mukpo OBM

8.1

OcHoBHBIE 3n1eMeHTH OBM.
ApH}pMeTHKO-TIOTHIECKOe
YCTPOKICTBO.
MynbTHUILIEKCUPOBaHHE
MHOIOpPa3psAHON IINHBL.
3anoMHHAIOIIE YCTPOHCTBA.
IMTocTostHHBIE 3aIOMUHAIOIINE
ycTpoiicTBa. OniepaTUBHBIC
3alIOMUHAIOIIUE YCTPOMCTBA.
Mukpo2BM u
MHKPOIPOLIECCOP

Ob6mume cBeneHus 00
ycrpoiictBe u pabore DBM.
Oco0eHHOCTH OCTPOCHHUS
MuKpoOBM

/JTex/

JI1.1 J11.2
JI1.3J12.1
2.2
013233 54




Pa3nen 9. CpeacrBa
oTo0paxkenus nHpopmManun
9.1 DNEKTPOHHO-ITy4eBbIC 3 4 JIT.1J11.2
UH/IUKATOPBI. JI1.3J12.1
ITomynpoBOJHUKOBEIE 2.2
WHIUKATOPBI. D1 52 233 B4
XKugkokpuctamimyeckue
WHIAKATOpHI. JJuHaMudecKas
HHIUKAIUS.
Tauckpunsi /Jlex/
9.2 BrlmosnHeHHE KOHTPOJIBHOMN 3 19
pabotsl. [TogroroBka k
sx3ameny /Cp/
93 [IpoBenenue 3 13 JI1.1 JI1.2 KM2
JK3aMeHa /OK3ameH/ JI1.3J12.1
J12.2 J12.3
J12.4713.2
D152 03354
Pa3znen 10. IToaroroBka k
KOHTPOJILHBIM
MepOnpUsITUSM U
BBINOJTHSIEMBIM padoTam
10.1 O0beM yacoB 3 54 I1K-2-31 T1K-2- JI1.1 J11.2 KM1,K
CaMOCTOSITEIEHOM PabOTHI HA V1I1IK-2-B1 JI1.3J12.1 M2
noarotoBKy k KM /Cp/ J12.2J12.3
J12.4J13.1
JI3.2
D192 D3 D4
10.2 | OO6beMm yacoB 3 64 TIK-2-31 IIK-2- JI1.1 J11.2 P1,P2,P
CaMOCTOSITENbHON PabOThI Ha V1 IIK-2-B1 JI1.3J12.1 3,P4,P5,
nmoarotoBky k BP /Cp/ J12.2 J12.3 P6,P7
J12.4J13.1
J13.2
D1 5203354
Pa3znen 11. IToaroroBka K
KOHTPOJILHBIM
MepONpUsITUSM U
BBINOJIHSIEMBIM padoTam
11.1 O0BEM YacoB 3 54
CaMOCTOSTEIIEHOM PabOTHI HA
noarotoBKy k KM /Cp/
11.2 | OObeM vacoB 3 64
CaMOCTOSITENIbHON PabOThI Ha
nmoarotoBky k BP /Cp/
5. ®OHJI OIEHOYHbBIX MATEPHUAJIOB
5.1. KontposabHble MeponpusaTHs (KOHTPOJIbHasi paboTa, TecT, KOJJIOKBUYM, 3K3aMeH M T.IT), BONPOCHI A5
CaMOCTOSITEJILHOM MOATOTOBKH
Kon Kontponsnoe rilﬁ){oiel?;sze B
KM MEpOTpHATHE bt phI OMPOCHI JIs1 TOJATOTOBKH

KOMIIETEHIINHA




KM1

TeopeTuueckue
BOIIPOCHI K
IIPOMEXKYTOUHOM
aTTecTaluu

IK-2-31

1. Jlaiite onpenenenue onHoBUOpaTopy. Kakue Tumsl o1HOBHOPAaTOpOB
Bei 3Haere? B uem ux otmiinune?

2. [TpuBeaute yciaoBHO-Tpadudeckoe 0003HAUCHHE N3BECTHRIX Bam
OJTHOBHOPATOPOB, HAPUCYITE CXEMBI X BKITIOUCHHUS.

3. Hapucyiite cxemy 1 00BSICHUTE PUHLIMI UCIIOIB30BAHUS
OJHOBHOpATOpa JUTS MOIaBJICHHS Apede3ra KOHTaKTOB

KHOIIKH.

4. laiite onpeneneHue MynsTuBHOpaTopam. [loueMy Ux Ha3bIBAIOT
"reHeparopamu, yrpasisieMble HanpsbkeHuem'"?

5. TlpuBeuTe yCIIOBHOE 00O3HAYCHHE U MOSICHUTE HA3HAYCHHS BCEX
BXOJIOB OTEYECTBEHHON MUKPOCXEMBI

mynbTHBHOpaTopa KS611T1.

6. HazoBuTe Ha3HaueHHE U(ppO-aHAIOTOBBIX IpeoOpa3oBaTeicii. B
KaKoi 00J1acTi OHU MTPUMEHSIOTCS?

7. Kakue tunel L{ATT Bei 3Haete?

8. O0bsicaure npuHLUIb nerctBus L{AIl ¢ mMpoTHO-UMITYIBCHOM
monyssinuein u I{AII ¢ cymmHpoBaHHEM BECOBBIX

TOoKOB. KaknMmu HemocTaTkaMu OHU 00J1a1aroT?

9. O0BscHUTE MPUHIIMI AeHcTBUS napauienabHbix LIAIT ¢
CYMMUPOBaHHUEM BECOBBIX TOKOB. J[11s1 uero B Takux LIAIT
MPUMEHSIOT PE3UCTHBHYIO MAaTPHUILY ITOCTOSHHOTO UMIIeIaHca?

10. Hapucyiite pyHKIIMOHATBHYIO cXeMy napamiaensaoro L{AIT va
UCTOYHUKAX TOKA, OOBSICHUTE MIPUHLUI PAOOTHI,

MEePEYNCITUTE JOCTONHCTBA U HEIOCTATKH.

11. O6wsicauTe npuHImNE! aeiicTBus L{AIT ¢ mupoTHO-UMITY TECHOM
monyssiueid u LAIT ¢ cym-MupoBaHreM BECOBBIX

TokoB. Kaknmu HetoctaTkamu OHU 001a1a0T?

12. O0BsIcHUTE IPUHIUT JeiicTBUs mapayutenbHbIX LIAIT ¢
CYMMHUPOBAHHEM BECOBBIX TOKOB. J{7st uero B Takux [{ATT
NPUMEHSIOT PE3UCTUBHYIO MAaTPUIy OCTOSIHHOTO UMIeaHca?

13. HapucyiiTe pyHKIIHOHATBHYIO cXeMy napasuienbaoro 1IAIT Ha
HCTOYHMKAX TOKa, OOBACHUTE IIPUHIUI PAOOTEHI,

MEPEYUCITUTE JOCTOMHCTBA U HEJJOCTATKH.

14. Kakum o6pasom B LIAIT ocymiectisercs: mpeoOpa3oBaHue Yrce,
HUMEIOIINX 3HaK?

15. Ha3oBuTe OCHOBHOE MpeAHA3HAYCHNE aHAIOTO-IIH(PPOBBIX
npeobpaszopareneit? Ilogymaiite, Kak ©X MOXKHO IPUMEHUTH B
ANIEKTPONPUBOAAX ?

16. Kaxue Tunsr ALIII BbI 3HaeTe?

17. O0bscHUTE IPUHIMI AeCTBUS MapaleIbHbIX,
MHOI'OCTYII€HYaTbhIX, MHOTOTaKTHbIX, KOHBeHepHbIX ALIIT n ALIIT
[OCJIEI0BATEIbHOTO cueTa. JlaliTe UM XapaKTepUCTUKY: OCHOBHBIE
JOCTOMHCTBA M HEIOCTATKU.

18. Kakue uHaukaTopHblie mpubopbl Bel 3Haete? Kakue puznyeckue
SIBJICHUS] OHM MCHONB3YIOT U (POPMUPOBAHHS CBETa?

19. IlosicHUTE NPUHLUI NEKTPOHHO-JIyY€BbIX MHIUKATOPOB. I KaKuX
Hesei uxX UCTONb3YIOT?

20. Hapucyiite u3BecTHble Bam cxeMbl OIKIIOUEHUS CBETOANOIHBIX
MHINKAaTOPOB. Kak ycTpOEHBI CEeMHUCETMEHTHBIC 1

MaTpUYHBIC HHAUKATOPHI?

21. OOBsICHUTE YCTPOHCTBO KUAKOKPUCTAILTMYESCKOTO HHANKATOPA.
HapucyiiTe ornueckyro cxeMmy KOHTpoJuiepa
KUJKOKPHCTAJUTMYECKOTO CEMHUCETMEHTHOTO HHAUKATOPA U HOSICHUTE
ee pabory.

22. J1y11 4ero B cxeMax MHOTOPa3psAHbIX UHIUKATOPOB UCIOIb3YIOT
JIMHAMHUYeCKy10 nHaukanuio? Hapucyiite cxemy

JUHAMUYIECKON MHIUKAILUY C 4-MS CEMHCETMEHTHBIMH CBETOIUOAHBIMHU
uHAvKatopamu. [losicHaure npuHIMI ee paboThI.

23. KakuM OCHOBHBIM HEJIOCTATKOM 00JIaJIal0T YCTPOICTBA,
HCTIONB3YIOIINE IPUHIUI JTHHAMHYIESCKOH NMHIUKAIINH U KaK
YMEHBIIAIOT CUITy €T0 BO3IEHCTBUA?




KM2

DK3aMeH

IK-2-31

CrHcoK BOIIPOCOB K 9K3aMeHy HOcCIe 5 ceMecTpa:

1. Ilepeuncanre OCHOBHBIE Jiorniyeckue GpyHkuuu. M300pasure nx
0003HaueHNS 1 TaONUIy HCTHHHOCTH.

2. Kakue criocoOsI 3a1aHus JIOTHUECKUX (DYHKIUH CYIIECTBYIOT.
IIpuBenuTe npumMepsl.

3. [TocnenoBareabHOCTh ACHCTBUM TPU MUHUMHU3ALUH JTOTUYECKUX
(yHKIHI ¢ ToMoIEI0 KapTel KapHo.

4. Peanm3anust CIOKCHHs, BBIYUTAHUS U YMHOXKEHUS TBOMYHBIX YHCEIL.
5. [luogHo-TpaH3ucTopHast Joruka. OCHOBHBIE 3JIEMEHTHI.
IMpenmymecTBa 1 HETOCTATKH.

6. TpaH3ucTopHO-TpaH3UCTOpHAS JIOTHKA. OCHOBHBIE 3JI€MEHTHI.
IIpenmyiiecTBa U HEAOCTATKHU.

7. OCHOBHBIE TapaMETPhI JIOTUUECKUX HIEMEHTOB.

8. Mynprumiexcop. [IpuHiun qeiicTBus, TOrH4ecKas cxema, yCJIoBHO-
rpadudeckoe 0003HauUCHHE, TAOIHIA HCTUHHOCTH.

9. Hemynprumiekcop. [Ipunmun neiictus, sorudeckas cxema, yCIoBHO
-rpaduaeckoe 0003HAYCHUE, TAOIUIA NCTHHHOCTH.

10. Jemmdparop. [Tpunmun gecTBus, Joruaeckas cxema, yCIOBHO-
rpaduueckoe 0603HauUeHUE, TAOIUIIA UCTUHHOCTH.

11. Hludparop. [IpuHIMI 1eHCTBU, JIOTHYECKAs CXeMa, YCIOBHO-
rpaduueckoe 0003HaUCHUE, TAOIUIA UCTUHHOCTH.

12. Ilonycymmarop. I[TpuHnun nedcTys, J0rHUecKas CXeMa, YCIOBHO-
rpaduueckoe 0603HaUCHHE, TAOIHIA HCTUHHOCTH.

13. Cymmarop. [Ipuauun geiicTBus, Joruueckas cxeMa, yCIOBHO-
rpadudeckoe 0003HaUCHHE, TAOIHIIA HCTHHHOCTH.

14. Boruurarens. [Ipuniun aeictBus, sorudeckas cxema, yCIOBHO-
rpaguueckoe 0003HaUCHUE.

15. YMmuoxurens. [Ipunnun aecTBus, 10rudeckas cXeMa, yCIOBHO-
rpaduueckoe 0603HaAUCHHE.

16. Cxema KOHTPOJIst UeTHOCTH. [IpuHIMIT AeHCTBYS, JTOTUYECKas CXeMa,
YCIIOBHO-Tpaduueckoe 0003HaueHuE, TabIma

HUCTUHHOCTH.

17. Komnaparop. IIpunuun aeiictBus, Joruyeckas cxema, yClIoBHO-
rpaduueckoe 0003HaUCHHE, TAOIHIIA HCTUHHOCTH.

18. Tpureppsl. Knaccudukarus. O6o3HaueHus. Bxomsr
CHHXPOHH3AIUH.

19. RS-tpurrep. Tabaua HCTUHHOCTH, BpEMEHHAs THarpaMma,
JIOTMYECKast CXeMa, YCIIOBHO-TpadudecKkoe 0003HaYCHNE.

20. D-tpurrep. Tabnuiia ICTUHHOCTH, BpEMEHHAs JHarpaMMa,
JIOTHYECKas CXeMa, YCIOBHO-Tpaduueckoe 0003HaUEHHE.

21. JK-tpurrep. Tabauiia ICTHHHOCTH, BpeMECHHAs JHarpaMma,
JIOTHYECKasi CXeMa, YCIOBHO-TpaduiIeckoe 0003HAUCHHE.

22. T-tpurrep. Tabnuita ICTUHHOCTH, BpEMEHHAs! UarpaMma,
JIOTUYECKasl CXeMa, YCIOBHO-TpadHuecKoe 0003HaAYCHHUE.

23. Perucrpel. Knaccudukannsa. O603HaueHNs. BXOIBI CHHXPOHH3AITHH.
24. TlapamnenbHble perucTpsl. [IpuHIUD NEHCTBYS, IOTHUECKAS CXEMA,
yCIIOBHO-Tpaduueckoe 0003HaueHHeE.

25. IlocnenoBarenbHbie perucTpbl. [[puHIMN NEeHCTBUS, JIOTHYECKas
cXeMa, YCIIOBHO-Tpaduaeckoe 0003HAUYCHHE.

CrHcok BOMPOCOB K 9K3aMeHy Hociie 6 ceMecTpa:

. Cuerunku. O6mme cBenenns. Kiaccnguxarus.

. JIBOWYHBIE aCHHXPOHHBIC CIETIHKU.

. JIBOMYHBIE BBIYUTAIOMINE ACHHXPOHHBIE CYETUHKU.

. CUHXpOHHBIE CYETUHKH.

. CHHXpOHHBIE TBOUYHBIE CIETIHKH.

. YrpomeHnHas pyHKnuoHambpHas cxema OBM.

. OZIHOBHOPATOPBI.

. MyneTHBHOpATOPEL.

. Hocnenosarensuslie IIAII ¢ IIMPOTHO-UMITYIBCHON MOAYIALUEH.
10. [MocnenoBarensubie LIAIl Ha mepekIrOYaeMbIX KOHASHCATOPAX.
11. IMapannensusie LAIT ¢ cymmupoBaHuEM BECOBBIX TOKOB.

12. Tlapannensubie LHAII Ha ncTouyHMKax TokKa.

13. IMapannensusie AL

14. MHorocTyrneH4yaTble 1 MHOrotaktTHbeie ALIIT.

15. Kongeiiepusie AIIIIL

16. ALIT nocie1oBaTeNbHOTO NPUOIMKEHUS.

17. ALIII mocitenoBaTeIbHOIO CYETA.
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18. ApudmeTuko-norudeckoe yCTpoucTBo.

19. MynpTUILIEKCHPOBAaHHE MHOTOPA3PAJHON IINHBI.
20. ITocTostHHBIE 3aITOMUHAIOIINE YCTPOICTBA.

21. OnepaTuBHbIE 3aTIOMHIHAIOIIIE YCTPOUCTBA.

22. OcobeHHOCTH MOCTpoeHUsI MUKpoOBM.

23. CpeactBa oToOpaxeHHss HHPOPMAITUH.

5.2. Ilepeyennb padoT, BINIOJHSIE

MbIX o gucuuminze (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kox Hasparue ITpoBepsiemble
UHIUKATOPbI Conepxanue paboThI

paboTsI paboTsI .

KOMIIETeHLIUH

P1 JIa6opato |ITK-2-YI;IIK-2-B1 1. O0BsacHUTE, KaK HA JIOTHIECKOH CXeME MOXHO IIPOBEPHUTH
pHas paborta Nel UCTIPAaBHOCTH COCAUHUTENBHBIX IIPOBOJHUKOB (OTCYTCTBHE OOPHIBOB)?
UccnenoBanue 2. Yto Takoe TabnuIia HICTHHHOCTH JID WK yCTpONCTBa,

OCHOBHBIX OCYIIECTRIIIOMIETO HEKOTOPOE JIOTHUECKOoe TIpeodpa3oBanme? 3.

JIOTHYECKUX Ykaxure pa3MepHOCTb TAOIUIIBI HICTHHHOCTH (YUCIIO CTPOK U YUCIIO

DJIEMEHTOB CTOJIOIOB) CIEeAYIOMUX JOrnYecKkux ane-MeHToB: 41 u 2 UJIN. 4.
OO0mBsicHUTE, TOYeMy Heucroms3yeMsle Bxos! JID “UJIN”, “UJIMHE”
COCIIUHSIIOT C KOPITyCOM (ypoBHEM Jorudeckoro “07), a Ha
Heucnonbdyemble Bxoasl JID “N”, “U-HE” nonaeTcst HanpsikeHne
ypoBHs joruyeckoit “17? 5. Ucnonb3ys JID HabopHOTO MOJIS MOTy4YuTe
TPH pa3INIHBIX BAPHAHTA CXEM, PEATH3YIOMINX JIOTHIECCKYIO (DYHKITHIO
“SHU-HE”. Kotopslif u3 HUX SBIsSETCSA HaNOOIEEe ONTHMAIBHBIM
(paunonansubIM)? 6. Kakyro ormdyeckyro QyHKIUIO peain3yer
nernouka u3 K mocieoBarebHO COeIMHEHHBIX MHBEPTOPOB, eci K —
HeueTHoe yucio, K —yetHoe yncno? Uemy 3KBUBaICHTHBI TaKue
uenoyku? 7. U300pa3ure BpeMEeHHbIE AUarpaMMbl, XapaKTepU3YIOLIHe
¢dyukumonuposanue JI9: HE, 3U, 3UJIN, 3U-HE, 3M2.

P2 JlabopaTopHas [MK-2-Y 1;IIK-2-B1 1. Maiite onpeneneHne 0HOPA3PATHOTO CyMMaTopa 1
pabora Ne2 geTBepThCyMMaropa. [IpuBennuTe Ui HUX JIOTHIECKUE BBIPAKESHMUS. 2.
Uccnenosanue Ykaxure JOCTOMHCTBA M HEAOCTATKU IBOMYHBIX CYMMAaTOPOB C
JIBOMYHBIX M0CJIe10BAaTEIbHBIM IEPEHOCOM. 3. YKaXKUTE TOCTOMHCTBA U
CyMMaTOpOB HEJIOCTaTK{ TBONYHBIX CYMMAaTOPOB C ITapajjIeIbHBIM IepeHOCOM. 4.

Ha 6a3e 7483 A cipoekTupyiTe cxemy 8-pa3psIHOTO CyMMaropa -
BbruuTatess. 5. IlpeacraBpTe TaOMUIly HCTUHHOCTH AJIS 4-pa3psiiHOTO
CyMMAaTOpa C NMapajuieIbHbIM IEPEHOCOM.

P3 IIpaxkTuyeckas IMK-2-V ;IIK-2-B1 1. IlpuBenute onpenenenue Y. 2. IIpuBenute onpenenenue
pabora Nel Cunres TPHUITEPA, IEPEUUCINUTE €r0 OTINIUTENbHBIe 0OcoOeHHOCTH. 3. UTO
U MCCIIeI0BaHUE Takoe Tabnuia nepexoqoB Tpurrepa? M3zo0pasure TabnuIBI IEPEX0I0B
TPUITEPOB W3BECTHBIX BaM THIIOB TPHUITEPOB. 4. M300pa3ure BpeMeHHBIE

JMarpaMMbl H3BECTHBIX BaM THIIOB TPUITEPOB. 5. B ueM ornmune
CHUHXPOHHBIX TPUITEPOB, YIPABISIEMbIX YPOBHEM, OT TPUITEPOB C
JUHAMUYeCKUM yripaBiieHrueM? 6. Jlokaxxute BO3MOKHOCTh
npeoOpa3oBaHus CHHXpoHHOTO RS-Tpurrepa B D-Tpurrep; JK-tpurrepa
B D- u T-tpurrepsl, D-tpurrepa B T-Tpurrep.

P4 [IpakTuueckas [K-2-Y1;1IK-2-B1 1. MaiiTe onpenenenue ycTpoicTBy "cueTunk". [IpuBeanTe BpeMEHHYIO
pabota Ne2 JIrarpaMmy ero padboTsl. 2. B ueM pa3HHUIIa MEKAy aCHHXPOHHBIM H
HccnenoBanue CHHXPOHHBIM cueTIiKOM. 3. F1300pa3nTe BpeMeHHYIO qHarpaMmy c4era
MIPHUHIAITA PA0OTHI oT 0 1o 10 yeTkIpexpa3psaIHOTO aCHHXPOHHOTO CYETYHKA,

CYETYMKOB noctpoeHHoro Ha JK Tpurrepax. 4. moueMy mpu NOCTPOCHUU
MIPOCTEHIIETO JBOMYHOIO CYETYHKA MOKHO Mcnonb3oBaTh JK u D-
TPUITEPHI?

P5 [pakTrdeckas [MK-2-Y1;I1K-2-B1 1. HazoBuTe Ha3HaYCHHUE ITUPPO-aHATIOTOBBIX MPeoOpazoBaTesci.
pabota Ne3 IIpunymaiite npumeps! nx npumenenns 2. Kakue tumsl LAIT BoI
Uccnenosanne 3naere? 3. O0wsicauTe npuHun nevicreus LIAII ¢ mmpoTHo-

U PO-aHATOTOBBIX uMIybcHOU Moaysinueit u LIAIT ¢ cyMMupoBaHHEM BECOBBIX TOKOB.
npeobpazoBaresei Kakumu HenocTatkamu oHU 06manatot? 4. OOBSICHUTE MPUHIIHIT

neuctBus napaensHsix LIAIT ¢ cymmupoBaHreM BECOBBIX TOKOB. Jlist
yero B Takux LJAIIl npuMeHsI0T pe3UCTUBHYIO MaTPHIy TOCTOSHHOTO
nmnenanca? 5. Hapucyiite QyHKIIMOHATBHYIO CXeMY TapaJlIeIbHO-TO
ITAIT Ha UCTOYHHKAX TOKA, OOBSICHUTE IPHHITUII paOOTHI, IEPEUUCIUTE
JOCTOMHCTBA U HepocTaTky. 6. KakiuM 00pa3oM Ha BeJIMUUHY
HAIpsDKCHMS BBIXOJHOTO CHTHAJIa Vout OKa3bIBAET BIIMSIHUC
paspaaHocTs LIAII 1 BetMunHa OIOPHOIO HANPSDKEHUS.




P6

KonTponbHas
pabdota Nel

IK-2-Y I;1IK-2-B1

TemaTuka 3ananuii: 3aganue 1. CopoeKTUpOBaTh CXEMY
KOMOHMHAIIMOHHOTO 1idpoBoro yerpoiicta (KLY) Beruncinenue
3HAYeHUH QYHKIHNHN ¥ = X+A, (X IPHHAMALT [IeJIble 3HaUCHHS B
nmuamaszoHe ot 0 1o 7), A - Ne papuanta. 3aganue 2. CpoeKTHpOBATh
cxeMy KoMOMHaIoHHOTO udpoBoro ycrpoicTtsa (KLY) Beruucnenue
3HaYCHUH QYHKIUH y = X"2+2X+A, (X IPUHUMAET I1eJIbie 3HAYCHHUS B
nmuarmazoHe ot 0 o 15), A - Ne Bapuanra. 3aganue 3. Ha ocHoBaHUH
TaOIUIBI HICTUHHOCTH, KOTOPAst CITYXKHT JUIS TIOCTPOCHUS U pacueTa
kapt KapHo, moctpouts cxemy uugpoBoro ycrpoiictea. Tabmuna
WCTUHHOCTH OepeTcst U3 UCXOIHBIX TaHHBIX B COOTBETCTBHH C
BapHaHTOM 00yJaroIIeToCs.

P7

KonTponbHas
pabora No2

IMK-2-Y I;IIK-2-B1

Temaruka 3aganuii: 3aganue 1. Peanusanus ycTpoiicTBa IIMPOTHO-
umnynbcHol Monymsiuuu (IIMM) B nporpamme MicroCap peanu3oBaTh
YCTPOHCTBO IIUPOTHO-UMILYIbCHOM Moayssiuuu (IHUM).
CrpoeKTHpoBaTh FeHePaToOp MUI000PA3HOTO HANPSDKEHNS. 3aianue 2.
CrpoektupoBatb B Microcap (Matlab Simulink) renepatop oquHOUHBIX
HPSIMOYTOJILHBIX MMITYJIBCOB C BO3MOXKHOCTBIO OCTaHOBKH B JII000M
MOMEHT ¥ U3MEHEHU Neproaa uMiryibca. ChopMupoBaHHEIE
UMITyJIbCHI IOAATh Ha BXOJ T€HepaTopa MII000pa3HOTro HANPSKESHUS.
[NoaxiroyeHue K reHepaTopy MUI000pa3HOTO HAIPSKEHHS
OCYIIECTBIIETCS Yepe3 TPAH3UCTOP, YCTAaHOBICHHBIA Ha BBIXOJIE
TeHepaTopa OAWHOYHBIX MPAMOYTOIBHEIX HMITYJIECOB. [IpoBecTn ananms
MOTy4YeHHOH CXEMBI IIPU U3MEHEHHUHU NapaMeTPOB CXEMBIL.

5.3. OHEHO‘IHLIC MaTepuajibl, HCNOJb3yEeMbI€ JISl IK3aM€EHa (GI/IJ'IET]:I, TECThI H T.l'[.)

MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoii @enepaunu

DenepanpHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPCIKICHUEC
BBICIIIETO 00pa30BaHHs
«HanuoHnanbHbII Hccaea0BaTeNbCKUN TEXHOIOTHYECKUN YHUBEPCUTET

«MUCHUCY
HOBOTPOULIKUI OUIINAJ

Kadenpa Snexrpossepre Tk 1 JIeKTPOTCXHIKHU
OK3AMEHAIMOHHBIN BUJIET Ne 0

JuctmmumHa: «L{udposas n aHamorosast 3eKTpoHHKa. Y2»

Hanpasnenue: 130302 "DOnekTposHEepreTUKa U 31€KTPOTEXHUKA"

®dopma o0ydeHHs: OYHas, 3a0UHAs

dopma npoBeCHUsT KOHTPOJIBHOM PabOTHI: MUCEMEHHAS

1.
2.

CocTaBWiI: JOLIEHT

3aB. kadeapoi Dud:

Cuetuynkn. O6mme cBenenus. Kimaccudukamms.
IocnenoBarensusle LA ¢ UPOTHO-UMIYIBCHOW MOLYJISALIUEH.
K.B.JInuun

P.E. Maxupuna

JlucTaHIIMOHHO K3aMEH MOXKET MPOBOAMTHCS B AIIEKTPOHHOM cpejie. DK3aMeHAIMOHHBINH TecT coaep:kuT 30 3apanuii. Ha pemenue
otBoguTcs 30 MuHyT. PasperieHHbIe MONBITKY - OJHA.
OO0pa3zer 3a1aHuii U1 9K3aMeHa, IPOBOIUMOTO TUCTAHITMOHHO:

1.

— Texas Instruments;

— Siemens;
— OBEH;

— Shneider Electric

2.

Kakast koMnaHus 3aJ105KUIa OCHOBEI LIPI(I)pOBOI;’I TCXHUKH

Kakas BeanumHa Ha3bIBaeTCS JIOTUUECKOM MEPeMEHHOM?

— BCJIMYHUHA, KOTOpasgd MOXKET MPUHUMATDh OJHO U3 ABYX BO3MOXKHBIX COCTOSIHU M (3Haqex-m1“4), OIHO M3 KOTOPBIX obo3HavaeTcs

cumBosioM «0», apyroe — «1»

— BEJIMYHMHA, KOTOPast MOKET MPHHUMATh OJJHOBPEMEHHO [[BA U3 JBYX BO3MOXKHBIX COCTOSIHUI (3HAUEHUIT), OJJHO M3 KOTOPBIX
o0o3HayaeTcs cuMBOJIOM «0», apyroe — «1»
— BEJIMYMHA, KOTOPAst MOXKET MPUHAMATh HE MOKET OBITh PaBHA HH OJTHOMY M3 BO3MOXKHBIX COCTOSTHHH (3HAYCHHUI), OJTHO U3
KOTOPBIX 0003Ha4aeTCst CUMBOJIOM «0», Ipyroe — «1»
— BEJIMYMHA, KOTOPasi MOKET MPHHUMATh OJTHO U3 ABYX BO3MOXKHBIX COCTOSTHUI (3HAYEHHI), OHO U3 KOTOPBIX 0003HAYAETCs

CUMBOJIOM «+», APYTOC — «-».

3. Kakoit a3memeHT nMeeT 0603HaueHNE, IPEACTABICHHOE HA PHCYHKE HIDKE
— norudeckuii snemeHT «WJIM-HE;

— morudeckuii sneMmeHT « JI»;

— norudecknii aneMeHT «HE»;

— JIOTHYECKUM d1eMeHT «».




4. OcHoBHast PyHKIMS, KOTOPYIO BBINOJHACT JIoTHUeckuit anemeHT « HE»:
— BBINOJIHSIET JIOTUYECKOE CIIOKEHUE MEXKy BXOJHBIMU IEPEMEHHBIMU;

— BBIIIOJHSET JIOTUYECKOE YMHOKEHHUE MEXK]Yy BXOIHBIMU IEPEMEHHBIMUY;

— BBINOJIHIET MHBEPCUIO BXOJHOW NIEPEMEHHOM;

— BBINOJHSET JIOTHYECKOE JEJIEHNE MEXKTY BXOJHBIMU IIEPEMEHHBIMH.

5. CKOIIbKO BXOJHBIX TIEPEMEHHBIX MOXKET OBITh y JIOTHUYecKoro snementa «HE»:

—1;

-2;

- 3;

—4.

6. Ecnu Tpu BXOAHBIX IEpEMEHHBIX PaBHEI «1», TO 4eMy OyIeT paBeH pe3yJIbTaT JOTHUecKoit onepanuu «31», e 3 —
YHCJI0 BXOIHBIX IEPEMEHHBIX:

-0;

—1;
— omuOKa pH NOTyYeHUN pe3ybTaTa.

7. Ecnu Tpu BXOAHBIX IEpEMEHHBIX paBHBI «0», TO 4eMy OyIeT paBeH pe3yJIbTaT JOTHUecKoi onepanuu «31», roe 3 —
YUCIIO BXOJHBIX TIEPEMEHHBIX:

—0;

—1;

— omMOKa IpH NOTyYeHUH pe3ybTaTa.

8. Ecnu nBe 3 TpEX BXOAHBIX MEPEMEHHBIX PaBHBI «1», a TpeThs paBHa «0», TO ueMy OyeT paBeH pe3yabTaT JIOTHUECKOM
onepauuu «31», rae 3 — 4UCII0 BXOAHBIX IEPEMEH-HBIX:

-0;

—1;

— omMOKa NP MOJTYYCHUH Pe3yJibTara.

9. Ecnm nBe u3 TpéX BXOMHBIX IEPEMEHHBIX PaBHBI «1», a TpeThs paBHa «0», TO 4eMy OyIeT paBeH pe3ynbTaT JIOTHIeCKOH
onepaumu «3WJIN», rae 3 — 4uciao BXOIHBIX ITepe-MEHHBIX:

-0;

—1;

— omuOKa py NOTyYeHUN pe3yIbTaTa.

10. Ecnu nBe u3 TpEX BXOJHBIX MEPEMEHHBIX PaBHBI «1», a TpeThs paBHA «0», TO UeMy Oy-IIET paBeH pe3yiIbTaT JOrHIeCKON
onepauuu «3MJIM-HE», rne 3 — 41ciao BXOAHBIX N1€-PEMEHHBIX:

-0;

-1;

— omMOKa IpH NONTyYeHUH pe3yIbTaTa.

11. Ecnu nBe u3 Tpéx BXOIAHBIX MEPEMEHHBIX paBHBI «1», a TpeThs paBHa «0», TO yeMy OyJIeT paBeH pe3yJIbTaT JIOTHIEeCKON
onepanuu «3U-HE», rae 3 — 4ncino BXOIHBIX IEPEMEHHBIX:

- 0’

-1;

- omuOKa IpH IOJTyYCHUH Pe3yIIbTara.

12. Ecnu gBe u3 Tpéx BXOMHBIX IEPEMEHHBIX PaBHBI «1», a TpeThs paBHa «0», TO YeMy OyIeT paBeH pe3yNbTaT JOTHIeCcKon
onepaiuu «3U-HE» , rae 3 — uncno BXOJHBIX epe-MEHHBIX, IPH NOCIEAYIONIe HHBEPCUH MOTy4E€HHOIO OTBETA!

-0;

—1;

— omuOKa py NOTyYeHUU pe3yabTaTa.

13. Ecnm 1Be BXOTHBIX IIEPEeMEHHBIX PaBHEI «1», TO ueMy OyAeT paBeH pe3yibTat Jjorndeckoi oneparun « MCKILJIN»:
- 0;

—1;

— omMOKa IpH NOTyYeHUH pe3yIbTaTa.

14. Kaxoii natunckoii 0ykBoil mpuHATO 0003HaYaTh NMpeodpasyeMsblid Koz ?
~-T
-D;
-K;
-C.

15. 3a uro orBeuaet mapamerp ZEROWIDTH npu Hactpoiike 6:10ka DClock B mporpamme MicroCap:
— JUTUTEJILHOCTD JIOTHYECKOro «0»;




— INIATEILHOCTD JIOTHYECKOM «1»;
— INIATEILHOCTD JIOTHYECKOTO «O» 1 «1».

16. Kaxyio 0CHOBHYIO (DyHKIHIO BBITOJHSIET AeMmu(paTop:

— MO3BOJIAIOT NPE0OPa30BIBATH OJIHU BUJIBI ICCATHYHBIX KOJOB B IPYTHUE;
— M03BOJIAIOT NPE0OPa30BBIBAThH OJIHN BU/bI OMHAPHBIX KOJIOB B IPyTHE;

— TIO3BOJISIOT NTPEe00Pa30BHIBATE U3 OHOW CHCTEMBI CUHCIICHHS B IPYTYIO;

17. Kakyio (yHKIHIO BBIIONHSIOT AeMH(PAaTOPBI B MHKIIPOLIECCOPHBIX CHCTEMaX:
— ajpecanuy OJIOKOB MaMATH M epUPEPUHHBIX YCTPOHCTB;

— agpecanuy 6JIOKOB MaMATH U LIEHTPAIBHOTO IIPOIIECCOPa;

— aZipecaluy UeHTPAIILHOTO Mpoleccopa U nepudepuitHbIX YCTPOUCTB.

18. MoryT nmu remmgpaTops BEITYCKATHCSA B BHAE OTACIBHBIX MUKPOCXEM:!
— na, TOJIbKO B BUzE OTAECTBEHBIX MUKPOCXEM;

—uet, TOJIBKO B cocTaBe 00X MUKPOCXEM;

— Kak OTACNFHO, TaK U B COCTaBE JIPYTUX MUKPOCXEM.

19. Uem Apyr OT Ipyra OTIMYAIOTCS TOJHBIM U HETIOJIHBIN ermmdparop:
— BUJIOM IIpe0Opa3oBaHus;

— YHUCIIOM BBIXOJIOB;

— HaIM4UeM W OTCYTCTBHEM CTPOOHPYIOIIETO (YIPaBISIOLIETO) BXOAa;

— OBICTPOAEHCTBHEM.

21. Uro siBIsieTCSI HEAOCTATKOM MUPAMHUIANTBHBIX IEMIH(PATOPOB:
— O0JIBIIIOE YUCIIO CTYTICHEH;

— BpeMst pabOTHI OJTHOTO BEHTHUIIS;

— HAJIMYUE CIIOXKHBIX JIOTUYECKUX IEMEHTOB;

— CTPYKTypa IOCTPOEHHUS.

22. OcHOBHast PyHKITUS CyMMaTopa:

— apupMEeTHIECKOE BEIYUTAHUE KOJIOB CIIaraeMbIX;

— BBIMIOJIHEHHE apU(METHUECKUX OTIepalnii;

— apuMeTHIECKOe CYMMHPOBAHUE KOJIOB ClIaracMBbIX;
— peanu3anus CI0XKEHUs YUCell.

23. Kaxkoii OuT OTBOAUTCS O 3HAK YHCIIA:
— cTapIuuii;

— CpeHui;

— MJIAIIINH.

24. Kakumu THIIamMu Koi0B IIP€CTaBIISIFOTCS. OTPULIATEIbHBIE YHCTIA:
— IPSAMBIM U [IOJIHBIM;

— 00paTHBIM U JONONHUTEIbHBIM;

— 00paTHBIM U COTJIaCOBAHHBIM;

— IPSAMBIM U JONOJHUTEIbHBIM.

25. JlonmoMHUTENBHBIN KO — 3TO. ..

— K01, pOpMUPYEMBIH U3 JECATHIHOTO MTyTEM HHBEPTHPOBAHUS BCEX Pa3psI0B CIIOBA U BHIYMTAHHEM WHBEPCHOTO KOJIa C €INHUIICH;
— KoJl, popMuUpyeMbIil U3 TBOMYHOTO IyTEM HHBEPTUPOBAHUSI BCEX Pa3psI0B CIIOBA U BRIYUTAHHEM UHBEPCHOTO KOJA C €INHUIICH;
— Ko, GopMHUpYyeMbIi U3 ABOWYHOTO IIyTEM WHBEPTHPOBAHHMSI BCEX PAa3PSIOB CJIOBA U CIOKEHUEM HHBEPCHOTO KOJIA C €IMHUIICH;

— ko1, pOopMHUPYEMBIH U3 TBONIHOTO IIYTEM HHBEPTHPOBAHKS BCEX Pa3Ps/IOB CIIOBA U BRIYUTAHUEM IPSMOTO KOJa C CAMHUIICH.

26. Hanwummre pe3ynbTaT onepanuy cloXeHHUs ABYX JOTHYEeCKUX €IMHHIIL:
—1.

27. OO6pa3zyeTcs Iu IepeHOC MPU CII0KEHUH ABYX JIOTHYECKUX €IUHULL:
—Ja;

— HCT.

28. Hanumure PE3YJIbTAT ONI€pally BbIYUTAHHS JABYX JIOTHUYCCKUX CAUHUIL:

29. Kakoe koimuaecTBo enuHuIl 00paszyeTcs B pedysbrare «Cymma (S)» mpu paboTe 4eTBEThCyMMAaTopa:




30. Kaxoe xommdectBo exunuI] oopasyercs B pesynsraTe «Ileperoc (Cit+1)» mpu paboTe morycymMaTopa:

5.4. MeTonuka olleHKH OCBOEHMS AMCHUILUIMHBI (MoayJisi, npakTuku. HUP)

IIpu orieHke pe3ysbTaTOB BBHIIOIHEHUSI KOHTPOIBHON pabOTH! HCIONB3yeTCsl OMHApHAs CHCTEMa, KOTOopast IIpe yCMaTpUBaeT
CIIEIYIOLHUE PE3YIbTATHl U KPUTEPUU OLCHUBAHU:

PeSyHBTaT OLCHUBAHUs KpI/ITepI/II/I OLCHKH
«3auTCHO»: BrimonHeHEI Bce 3aJaHuA HOMaHIHefI pa6OTI)I, 1mbo JOMYIICHBI HE3HAYUTCIIBHBIC OIIMOKHU TIPpU BBINTOJTHCHUU.
«HEC 3a4YTCHO»: CTy,Z[eHT HC BBIITOJIHWJI WJINW BBITIOJHWII HETIPABUIIBHO 3a/IaHUA KOHTpOJ’leOﬁ pa6OTbl.

IIpu orenke pe3ysIbTaTOB BBHITIOIHEHUS TaOOPaTOPHOH pabOTHI UCIIONB3yeTCs OMHApHAS CHCTEMa, KOTOpast IpelyCMaTpUBacT
CJIEIYIOIHUE PE3YIbTAThl U KPUTEPUU OLCHUBAHU:

PesynbraT oeHHBaHUSA Kputepuu ouenku

«3aUTCHO»: BrimonHe B Bee 3a1aHns 1abopaTopHOH paboTEL, IHOO AOMYIIEHBI He3HAYUTENBHBIC OINOKA TIPH
BBIMIOJTHCHHN.

«HE 3aYTEHO»: CTyZAeHT He BBINOIHUII WITH BBITOTHUI HETIPABUIIBHO 3aJaHuUs 1a00paTOPHON paboThL.

OreHKa pe3ysIbTaToOB 3aueTa OCYIISCTBISIETCS TI0 OWHAPHON cHCTeME («3aUTEHO» / «HE3aYTEHO).

Pe3zynbpraT oneHuBaHus Kpurepuu onenku

«3aYTEHO» BrimonHeHs! Bee 1abopaTopHble paboThI, 3auTeHa KOHTpOoJIbHas padoTa. Jlansl oTBeTHI Ha Oonee yem 50% Bompoc
ouneTe K 3a4€Ty.

«HE 3a4TEHO» He BemmonHeHa x0T 061 0/1Ha TabopaTopHas paboTa MM He3auTeHa KOHTPOJIbHAS paboTa. JJaHbI OTBETHI

MeHee 4eM Ha 50% BompocoB B OuneTe K 3a4€Ty.

[Ipn moBeeHMM SK3aMeHa B MICEMEHHON (OpMe KPUTEPHIMHE OLICHKH SBIIOTCS

«OTIUIHOY: Bce Bompocs! OuneTa H310KEHBI TOJTHO (B paMKax MPOTrpaMMBbI Kypca WK JICKITHOHHOTO Kypca) H TOYHO.
CrocoGHOCTh CaMOCTOSATENIBHO MBICJIUTS, SICHO M TIOCIIEJOBATENIBHO H3JIaraTh COJIEp)KaHNue OTBETA, YMEHHE 0000IIaTh MaTepual,
JienaTh BRIBOBL. [IpaBHIIbHEIC OTBETHI Ha AOTIOJIHHUTENBHEBIE (IIPOBEPOUHEIE) BOIIPOCH B paMKax Omitera. [TogpobHOe m3moxeHne
OCHOBHBIX IIOJIO’KEHUH 0oTBeTa B JlncTe yCcTHOrO orpoca.

«XopouIom: Bce Bompocs! MM OJJMH U3 HUX B LIEJIOM PACKPBITHI, HO H3JI0XKEHbI HEJIOCTATOYHO MOJHO (He MeHee, ueM Ha 80
—90 %), mb0 B OTBETE COAEPKATCS HETOUHOCTH (B IMEHAX, XPOHOJIOTUH, B HA3BaHUM TEPMHHA IIPH IOHUMAHHUH €0 CYTH U T.]1L.).
Hanmaue nocrarouno moapoOHBIX 3anuceii B JIucTe yCTHOTO ompoca.

«Y IOBIETBOPUTENBHON: W3nosxeHne KaXI0ro BoIpoca B He MeHee, 4eM Ha 60 %, rpyOble oIIMOKH B IEPHOAU3AIHNSAX,
KJIacCU(HKaLUIX, TPAKTOBKE OCHOBHBIX IOHATHH U T.J1. He3HaHME 0JJHOrO U3 BOIIPOCOB MOXET OBITH KOMIICHCHPOBAHO JIPYTUM
BOITPOCOM (Ha YCMOTpPEHHE ITPEeIiojaBaTelis) IpH COOTBETCTBYIOMIEH 3anmcH B JIucte yctHOTO ompoca. HemocnenosarensHoOe
U3JI0KCHHUE MaTepuana, HEyMEHHE JIeJIaTh BBIBOIBI.

«HeynoBneTBopUTETLHON: OtcytcTBue 3amuceit B JIucTe yCTHOTO ompoca, 0TKa3 OT 0TBETa, IOAMEHa OJHOTO BOIpoca
JpyTHUM, HanuuKe mmnapranku. Msnoxkenne Bonpocos MeHee, ueM Ha 60 %. He3HaHMe OCHOBHBIX MOHATHI U MONOKEHUN TEMBI.
HecmocoOHOCTE CBSI3HO M3IOKHUTH MaTepHall.

HpI/I IIOBCJICHWH 3K3aMCHaA B (bOpMC KOMIBHOTECPHOI'O TECTUPOBAHUSA KPUTCPHUAMU OLUCHKU ABJIAIOTCA:

«OTanuHO»: [oxydaenue 6onee 90 % GamroB 1Mo TeCTy NPH BHIOIHESHUN TECTA 33 PETJIAMEHTHPOBAHHOE BPEeMs
«Xopoo»: Homydaenue ot 75 10 90 % 6anaoB Mo TeCTy IPH BEITOTHEHUH TECTA 32 PETIIAMEHTHPOBAHHOE BPEMS
«Y IOBIETBOPUTENBHON: Iomyuaenue ot 50 10 75 % 6anuoB o TeCTy NPH BHIMOIHEHUH TECTA 32 PETIIAMEHTHPOBAHHOE

6. YHEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHE

6.1. Pexomenayemast qureparypa

6.1.1. OcHoBHAas1 JiUTepaTypa

ABTOpBI, COCTaBUTEITU 3arnaBue bubnmnoreka WsnarenscTBO, TOX
JI1.1 | O0.C.Mainaxos, CxeMoTeXHUKa IH(POBBIX Marnuroropck: MITVY, 2012
A.A.PagnoHoB AIIEKTPOHHBIX YCTPOICTB:
VY4eb. mocobue
JI1.2 | bopucenko A.JL CXeMOTeXHHKa aHaJOTOBBIX U M.: Opaiir, 2018

DIIEKTPOHHBIX YCTPOMCTB.
(DyHKI_II/IOHaJ'[I)HI)IC y3J'H)IZ
YuebOHoe mocodue

JI1.3 [CaxueB A.M. Hudpossie ycTpoiicTBa U HoBocubupck : U1l HTAY
MHKPOIPOIIECCOPHI : ydeOHOE «3o0TOM KOMOCY, , 2015
nocoone




6.1.2. lonotHUTeILHAS JINTEpaTypa

ABTOpBI, COCTaBUTECIIN

3arnasue

bubnaunoreka

I/IBI[aTeJ'ILCTBO, roa

JI2.1 | A.A.PaauoHoB, OCHOBBI ANEKTPOHUKH: Marnuroropck, 2003
J.}O. Ycarsiii, VYuebH.mocobue
A.C.CapBapoB
JI2.2 | O.I1.HoBoxuioB DJEKTPOTEXHHUKA U M.: Opaiir, 2012
ANIEKTPOHUKA: YUeOHUK
JI2.3 | JIeroctaes H.C. MHKpPOCXEMOTEXHUKA. Tomck : Tomckuit
Amnanorosas roCyIapCTBEHHBIN
MHKPOCXEMOTEXHHKA : yaeOHOE YHUBEPCHUTET CUCTEM
nocobue YIPaBIECHUS U
panuoannexkTponuky, 2014
JI2.4 | Bunoxypos B.M. Hudpossie cucTeMBbI Tomck : Tomckuit
nepenauy : yueObHoe nocodue roCyIapCTBEHHBIN
YHHUBEPCHUTET CHCTEM
YIpaBJICHUS U
paguodIeKTpoHuKH, 2012
6.1.3. MeTtoanyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue bubnmnoreka WsnarenscTBO, TOX
JI3.1 | C.H. backos, K.B. Anre0pa JIOTHKH ¥ OCHOBBI Hosotpouuk: HO HUTY
JIvma JIUCKPETHOW TEXHUKHU: «MUCuCy , 2016
JlabopaTopHBIi MPAKTHUKYM. !
JlabopaTopHBIi MPAKTUKYM
JI3.2 | JInmuua K.B. CXeMOTEeXHHUKA: H® HUTY MUCuC, 2018
JlabopaTopHEIi MPaKTHKYM
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAUMOHHOI ceTH « AHTepHeT»
31 | Uudposas u aHamoroBast JMEKTPOHUKA https://Ims.misis.ru
32 | Poccniickas HayuHas 3MeKTpOHHAS OMOIHOTEKA www.elibrary.ru
233 |H® HUTY MUCHUC www.nf.misis.ru
D4 | KubepJlennka https://cyberleninka.ru/
6.3 IlepevyeHs NMPOrpaMMHOTro odecneYeHust
1.1 [MATLAB & Simulink
1.2 | Microsoft Teams
I1.3 [Micro-Cap 12
6.4. IlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U NPOQecCHOHAIBHBIX 023 JAHHBIX
U.1 |https://online-electric.ru/ - OHIaWH-DIEKTPHK
N.2 |https:/new fips.ru/ - @enepanbHbIi HHCTUTYT NPOMBIIUICHHOH COOCTBEHHOCTH
N.3 |http://window.edu.ru - Uadopmarmonnas cucreMa « ETMHOE OKHO TOCTYTIAa K 00pa30BaTeIbHBIM pecypcam»
N.4 |http://electricalschool.info/electronica/994-analogovaja-i-cifrovaja-jelektronika.html - [llkomna amnst sneKTpuKoOB
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Hasuauenue Bug OcHallenue
101 VYueOHast naboparopust Jlab -
113 VYuebHas mabopatopus (koMIbroTepHsIH | [Ip 13 mrr. - Kommerotep B cbope;

KJ1ace)

1 mr. - Ilpoexrop yHMBepcambHBIH Vivitek
DH278;

1 wr. - Oxpan HacTeHHbIH 150x200;

1 mr. - KommyraTtop D-Link 16 mopr.;
1 wr. - [logBec g mpoekTopa;

1 wr. - Be6 xamepa Logitech;

1 wr. - Kongunuonep ;

13 wrT. - CTOJI KOMIIBIOTEPHBIIA;

2 mt. - CTOJ Nperno1aBaTeIbCKHA;

7 wr. - CTynss;

12 wrr. - Kpecio;

1 . - [ITxad KHIKHBI;

12 wT. - Pynonnslie mropsr,

1 1T, - YueHuyeckas 10CKa;




138 VYuebnas  ayauropus At 3aHsTuit | Ip 1 . - Oxpan HacTeHHBIHT 200%x200 cM;
JICKIIMOHHOTO THIIA, MPAKTHYCCKUX 1 mwr. - Ilpoextop Acer ¢ HOTOJOYHBIM
3aHATHI kpemierueM P 5206(3D) ;

1 wr. - KomosioTep B cOope;

1 mT. - Yuennueckas JOCKa;

17 wrr. - CTON CTy/IeHUECKHIA;

33 mr. - Cryu,

3 mr. - Xanro3u.

8. METOAUYECKHUE YKA3AHUSA UISA OBYYAIOIIIUXCA

B nponecce uzydeHus JUCHUIIIMHBI BBIISIAIOT JBa BUIA CAMOCTOSTENBHON PaboTHI: - Ay TUTOpHAs; - BHEAY IUTOPHAS. AyAUTOpHAS
caMoCTOsITeNIbHAsl paboTa 10 AUCIMILUIMHE BBIMONHAETCSA Ha y4eOHBIX 3aHATHAX MOJ PyKOBOJACTBOM MpenojaaBatens. BueayauropHas
caMocCTOsTeNbHAs padoTa - ITaHupyeMas yueOHas paboTa 00yJaroniMCs, BEIIOIHAEMAast BO BHEAYJUTOPHOE BPEMs I10 3aTaHHUIO U
IpU METOANYECKOM PyKOBOJICTBE IIPEMoaBaTelis, HO 06e3 ero HemocpeACTBeHHOro yyactus. CaMmocTosTenbHAs paboTa, He
pelyCMOTpPEHHAsl IPOrpaMMOil yueOHON TUCIMIUIMHBL, PACKphIBAIOIIEH 1 KOHKPETU3UPYIOLIEH ee cofepKaHue, OCyIIeCTBIIEeTCS
00y4aromuMest HHUIMATUBHO, C IIEJIbI0 pealn3ali COOCTBEHHBIX YUeOHBIX U HaydHbIX nHTepecoB. [t 6onee addhexTnBHOrO
BBITIOJTHEHHS CAMOCTOSATEIIFHON PabOTHI IO TUCIUIIIMHE IIPETIOIaBaTeNlb PEKOMEH/IyeT HCTOYHUKY JUIS pabOoTHI, XapaKTepu3yeT
HanboJee parMoOHANBHYI0 METOAUKY CaMOCTOSATENBHOI PaboThI, AEMOHCTPUPYET PaHEE BHIMOIHEHHBIE 00yJarOMMMUCS pabOTHI U T.
1. Bunpl 3afganuii 114 BHeay TUTOPHOM CaMOCTOSATENLHON PabOThL, UX COAEp KaHUE U XapaKTep MOTYT UMETh BApUATUBHBIN U
nuddepeHIPOBaHHEII XapaKkTep, YIUTHIBATh HHANBUIyalbHbIE 0COOeHHOCTH o0ydaromerocs. CaMocTosTebHas paboTa MOXKET
OCYIIECTBISATHCSA HHANBUIYATBHO WIH IPYIIIaMH CTyIeHTOB online (pabota B 31eKTPOHHOH HH(OPMATMOHHO-00pa30BaTEILHON
cpene HUTY «MHUCuCy» (QUOC), yacThio KOTOPOil HEMOCPEACTBEHHO MIpeIHa3HAuEeHHOM sl OCYIIECTBICHUS! 00pa30BaTeIbHOTO
mporiecca SBIIeTCs DIEKTPOHHBIN 00pa3oBaTesbHbIN pecypc LMS Canvas.) 1 Ha 3aHATHSIX B 3aBHCUMOCTH OT IIeJIH, 00beMa,
KOHKPETHOH TEMaTHKH CaMOCTOSTEIEHON paboTHI, yPOBHS CIOKHOCTH. BO3MOXXKHO poBeieHIe CHHXPOHHOM paboThI cO
CTyZCHTaMH ¢ ucnoyib3oBanueM Microsoft Teams nnu Zoom. KoHTpob pe3ynbTaToB BHEAYAUTOPHON CaMOCTOATENBHON PadOThI
OCYILECTBIISICTCS B IIpeJieiaX BpeMEHH, OTBEACHHOTO Ha 00s3aTebHbIe yueOHbIe 3aHATHS M0 JUCLMILUIMHE Ha PaKTHYECKUX ,
T1a00paTOPHBIX 3AHATHUSIX.
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