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|. AHHOTAIIMSA

1. Ilesn | 321249 JUCIHHILIMHBI

[{empt0 OCBOCHUSI MUCIMIUIMHEI SIBISIETCS (POPMUPOBAHUE Y OOYIAFOIITUXCS
3HaHMK O TIPOCKTHPOBAHWH W WCCIICIOBAHUU CXEM JJICKTPOHHBIX YCTPOWCTB, a
Takke GopMHpoBaHUE 0A30BBIX HABBIKOB MPOCKTUPOBAHUS, CO3JAHUS M OTJIAJIKH
CXEM.

3amayaMy OCBOCHMS TUCIUIUINHBI SIBISIOTCS
- U3yYCHHUE AIICKTPOHHBIX KOMITOHEHTOB 3JICKTPUYECKUX TIPHUHITUITHATBHBIX CXEM;
- pacyeT 1 BEIOOP AJIICKTPOHHBIX KOMIIOHCHTOB 3JICKTPHUCCKHUX TIPHUHITUITHATBHBIX CXEM;

- pa3pa60TKa IMPUHOUITNAIBHBIX CXCM JIOTHYCCKUX U l'IpCO6paSOBaTGJ'II>HbIX OJICMCHTOB.

2. MecTo qucHUILIHHBI B cTpykType OOII

dakynbpTaTUBHAS TUCIUIUIMHA U3y4JaeTCsl B TIATOM ceMecTpe. it ee ocBoeHMsI
HEOOXOMUMBI 3HaHWS MO AucIUIUTHHaM «OCHOBBI TTU(POBON  AIEKTPOHHUKID,
«PanosneKTpOHUKa»».

3. 0O0beM MUCHUILIMHBI: 2 3a4ETHBIX €IUHUIL, /2 aKaJeMUYECKHUX YacoB, B
TOM 4YHCJIe:

KOHTAKTHAsI ayMTOpHAasi padoTa: MpakTUIeCKas MOATOTOBKA (JTabopaTopHbIE

paboTel) 34 yaca, caMocToOsITeSIbHASI padoTa: 38 Jacos.

4. Ilnanupyemble pe3yJbTaTbl 00y4eHHs MO JUCHUILIMHE, COOTHECEHHBIE C

IVIAHMPYEMBbIMHU Pe3yJIbTAaTAMH 0CBOCHHS 00Pa30BaTeILHOM MPOrPaMMbI

[Tnanupyemble pe3ynbTaThl OCBOCHHUS
00pa3oBaTeNbHOMN MPOrPaMMBI [Tnannpyemble pe3ynbTaThl 00yUeHHUS M0 AUCIUIUINHE
(bopmupyembie KOMITETEHITHH )

[1K-2.1. Ucnionb3yeT TEXHUYECKYIO JOKYMEHTALHIO
npu paboTe ¢ paJuo3IeKTPOHHOH armapaTypou mpu
MIPOBE/ICHUU HAYYHO-UCCIIEI0BATEIBCKUX U
MIPUKJIAIHBIX padoT

[1K-2. CriocoGeH ocyiecTBIATh
TEXHUYECKOE OOCITY)KUBAHHE PAIHOIIICKT-
POHHOM anmapaTypsbl

[TK-3.1. OcymiecTBisieT aHAIH3 PaaHOMaTePHAIOB U
MaTepUAIOB JJISl CO3JIAaHUS HECYIIIUX KOHCTPYKITHIA
PaTUAIEKTPOHHBIX CPEACTB

ITK-3.2. Ocy1iecTBisieT MOJICITHPOBaHHE
PaTMAIEKTPOHHBIX CPEICTB C MPUMEHEHHEM

ITK-3. CriocoOeH OCyIeCTBIATh
Pa3paboTKy paMOdICKTPOHHBIX CPEICTB




COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHMA

[TK-4. CiocoGeH mpoBOIUTh HAYYHO-
HCCTIEIOBATEIIbCKUE U OTBITHO-
KOHCTPYKTOPCKHE Pa3pabOTKH IO
OTACIIbHBIM pa3aciiaM TCMbI

[1K-4.2. [IpumeHsieT MeTo/Ibl aHAIN3a HAyYHO-
TEXHUYECKOH HH(OpMaIH

5. (I)opMa MPOMEIKYT OYHOM aTTeCTallui 1 CEMECTP IMPOXOKACHUSA

3a4er
6. SA3bIK nMpenogaBaHusi

PYCCKHIA




Il. Conep:kaHue TMCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jiesiaMm) ¢

YKazaHueM OTBECACHHOI0 HA HHX KOJHYECTBA AKAACMHUYCCKHX YaCcOB M BU/I0B

Y4eOHBbIX 3aHATHHI

YueOHas mporpamma —
HAaMMEHOBAHHE
pas3zesioB U TeM

Bcero
(dac.)

KonrakTHas pabora (dac.)

Jlexuun

JlaGopaTopHbie
paboThI

pabota)

B T.4.
IIPaKTHY
BCETO ecKas
IIOATOTO

BKa

BCCTO Kasa

B T.U.
IIpaKTU4ec

yrcne Korrpons (dac.)

noATr0TOBK
a

KoHTposib camocTosITeNbHOM
paboTHI (B TOM YHUCIIE KypCcOBast
CamocrosTenbHas paboTa, B TOM

PazButue
CXEMOTEXHUYECKOMI
JJIEMEHTHOM 0a3El.

Jloruuyeckue 3J1eMeHThI
KaK OCHOBa JUIs
co3JlaHust LU(POBBIX
YCTPOWCTB.

22

10

12

Pacuer nmapamerpos
JIOTUYECKHUX 3JIEMEHTOB

22

10

12

ITocTpoenue
BJIEKTPUYECKUX
NPUHIUIIUAIBHBIX CXEM
C UCIOJb30BaHUEM
CUCTEMBI
KOMIBIOTEPHOTO
MOJEIUPOBAHUS
Multisim

22

10

12

NTOI'O

72

34

38

I11. O6pa3oBare/ibHbIE TEXHOJIOTHHA

TEM

VYyebHas mporpamma —
HaVMEHOBAaHUE Pa3/eoB U

Bun 3agarus

OO6pa3oBatenbHbIC TEXHOJIOTUI

3JIEMEHTHON 0a3bl.

PazButie cxeMOTEXHUYECKON

JlaGopaTtopHnast pabota

Hnghopmayuonnvie mexuonozuu

OCHOBA JJIs1 CO3/IaHMsI
1IU(POBBIX YCTPOUCTB.

Jlorndeckue 3JaeMeHThI Kak

JlaGoparopHas pabota

Hnghopmayuonnvie mexnonozuu

Pacuet napamerpon
JIOTUYECKHUX 3JIEMEHTOB

JlaGoparopHas pabota

Hngopmayuonnvie mexnonocuu




ITocTpoeHue 3IEKTPUYECKUX
NPUHIUAITHATBHEIX CXEM C
UCIIOJIb30BAHUEM CUCTEMBI JlaboparopHas paboTa Hngpopmayuonnvle mexnonozuu
KOMITLIOTEPHOTO
MoaenupoBanus Multisim

IV. OneHounsle  MaTepuajbl Uil  NpoBeleHHs]  TeKylled ©
NMPOMeKYTOUHOI aTTecTaluu

TuroBbIe BOIIPOCHI TECTUPOBAHUS
1. B yeMm cocTOUT OCHOBHOE Ha3HaYeHHe cucteMbl Multisim?
A) MoaeanpoBaHue 3JIeKTPOHHBIX YCTPOICTB.
b) DxcnepumeHTanbHOE UCCIIEIOBAaHUE DIIEKTPOHHBIX YCTPOMCTB.
B) Bri0op nmpuemiiemMoii cxembl 3JIEKTPOHHOTO YCTPOCTBa 13 0a3bl JaHHBIX.

') Pacuet Hafe)KHOCTH ANEKTPOHHBIX YCTPONCTB.

2. Kakuie ocHOBHBIE 33/1auu pemiaet cuctema Multisim?
A) 3amaun CTPYKTYpHOT'O CHHTE3a 3JIEKTPOHHBIX YCTPOMCTB.
b) 3apaun ananM3a U CTPYKTYPHOI0 CMHTE3a 3JIEKTPOHHBIX YCTPOMCTB.
B) 3amaun cTpyKTypHOTO CHHTE3a aHAJIOTOBBIX SJIEKTPOHHBIX YCTPOMCTB U 3374
aHaym3a MU(POBBIX JIEKTPOHHBIX YCTPOUCTB.

I') 3apaun aHanu3a >IEKTPOHHBIX YCTPOMUCTB.

3. Moxer a1 ycuiIuTenb MocTossHHOro Toka (Y1) ycunuBaTh CUTHaJd NEPEMEHHOTO TOKa, a
YCHJINTENb NIEPEMEHHOr0 ToKa (Y2) ycunuBaTh CUTHaI MOCTOSHHOTO TOKa?

A) Y1 -na, V2 — HerT.

b) Y1 —uer, Y2 — na.

B) ¥1 —na, V2 — na.

I') V1 —ner, Y2 — Her.

4. Koapuument ycunenuss ycumurenss coctasisger 1000000. Cxonpko 3T0 Oyaer B
nenubenax?

A) 60 nb.

b) 6 nb.

B) 100 nb.

I') 120 ab.



5. Kakue cBoiiCTBa MPUBHOCHUT B YCHJIUTEIb OTPHULIATENIbHAS OOpaTHAs CBA3b?
A) obecrnieunBaeT yCTONYUBOCTD yCUITUTES.
b) yBennuuBaer ko3 pULUEHT yCUIeHHS, IPU 3TOM MOBBIIIAETCS] HECTAOMIBHOCTh
YCUIIUTEJIL.
B) ymenbi1aeT MOITHOCTB, HOTPEOIAEMYIO YCUIIMTEIEM OT UICTOYHHMKA TUTAHUS.

I') cradunm3npyer ko3 GUIHEHT yCHIeHHs, YMEHbIIasI ero.

6. Kakue cBoiicTBa IPUBHOCHUT B YCHJIMTEIb ITOJIOKHUTENbHAs 00paTHAas CBSI3b?
A) obecrnieunBaeT yCTONYUBOCTD YCUITUTES.
b) yBeauunBaeT k03¢GPpUUHEHT yCUIEHHS, IPH ITOM MOBBIIIAETCS
HeCTA0MJIBHOCTD YCHIINTEJS.
B) ymMeHbIIaeT MOIIHOCTB, MOTPEOISEMYIO YCHIIUTENIEM OT UICTOYHUKA TUTAHHS.

') crabunmusupyet KOdPPUIHUEHT YCUIICHHsI, yMEHBIIIAs €T0.

7. B kakoe ycTpoiCTBO IpeBpaIlaeTcss HEYCTONUMBBIN YCUITUTENh?
A) B reneparop.
b) B crabumnmsarop.
B) B anasioroBsiii KOMITapaTop.

I') B akTUBHBIN QUIBTD.

8. BBeneHne B pa3oMKHYTHIH YCHIIUTENh OOIIEH OTPHUIATENHHON OOpaTHOM CBS3HM CO3/AET
npo0sieMy YCTOMYMBOCTH WJIHM €€ peraeT?

A) pemaer.

b) coznaer.

B) He BiMsieT Ha yCTONYMBOCTh

I') nis oqHUX ycujuTesieii — pemiaert 3Ty npodJjemMy, AJsi APYTrUX — ee co3/aeT.

9. KakoBbl mapameTpsl H1€JIbHOTO ONEePallMOHHOI0 YCHIINTENs?
A) K0O3QPUIMEHT yCUIIEHUSI CTPEMUTCS K €AMHULIE, BXOAHOE COIIPOTHUBIIEHUE
CTPEMUTCS K HYJIIO, BBIXOJHOE COIIPOTUBIIEHHE CTPEMUTCSA K OECKOHEUHOCTH.
b) ko punment ycunenus cTpeMHUTCs K HYJIO, BXOJTHOE CONPOTHBIICHUE CTPEMHUTCS
K OECKOHEUHOCTH, BHIXO/IHOE COITPOTUBIIEHUE CTPEMUTCS K OECKOHEUHOCTH.
B) xoaddunueHT ycunenus cTpeMuTcs: K 06CKOHEYHOCTH, BXOJHOE CONPOTHUBIIEHUE

CTPEMUTCA K HYJIIO, BBIXOJHOC COIMMPOTUBJICHUEC CTPEMHUTCS K 0OECKOHEYHOCTH.



I') ko3 puueHT ycujieHusi CTpeMUTC K 0€CKOHEYHOCTH, BXOTHOE
CONPOTHUBJIEHHE CTPEMHUTCS K 0€CKOHEYHOCTH, BHIX0IHOE CONPOTHBJICHHE

CTPEMUTCH K HYJIIO.

10. Yem pemarommii ycunutens (PY) otnuuaercs ot onepanuonHoro ycuurens (OY)?
A) HUYeM
B) OV npencrasnser coboit PY ¢ nenbio o01eit otpuiiarenbHONH 00paTHOMN CBSI3H.
B) PY — 310 OY ¢ nenbio o01eii oTpuuaTe/IbHOM 00PaTHOM CBSI3H.

I') OV npexacrasnser co6oit PY ¢ nienbsro Koppekium.

11. Kak noapa3aensitores peliaronife yCuaIuTeau?
A) HHBEpPTHPYOLINE, HEMHBEPTHPYIOIIME, MHTErPUPYIOLIHe, CYMMHPYIIHeE,
auppepennuaabubie, 1M PepeHuupyomHe.
b) ycunurenu HUKHUX, IPOMEKYTOUHBIX U BEPXHUX YACTOT.
B) renepartopsl, akTHBHBIE (DUIBTPHI, AHATOTOBBIE KOMITAPATOPHI.

I') ycunutenu mano, cpeiHel u 601bI1I0I MOIITHOCTH.

12. Tns gero ucnionbsiyercs AudQepeHnnanbHbIi pelaromui yCUIATENb?
A) 11 yMHOXKEHHUSI IBYX BXOJIHBIX CUTHAJIOB.
b) n1st cinoxeHus AByX BXOJHBIX CUTHAJIOB.
B) nJ1s1 ycusieHusi pa3HOCTH ABYX BXOJAHBIX CHTHAJIOB.

I') ans nenenust ABYX BXOJHBIX CUTHAJIOB.

V. Y4eOHo-MeTOoaMYecKoe U HH(POPMAIMOHHOE o0ecnedeHHne JUCTHILIMHbI
1) Pekomen tyemMast TuTepaTtypa

a) OCHOBHas1 TUTEpATYpA:
1. Hooxunos, O.Il. Dnektponuka u cxemorexHuka B 2 4. Yactp 1 :

yueonuk mius By3oB/ O.Il. HoBoxunoB. — Mocksa : M3narenbcTBo
FOpaiit, 2025. — 382 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-
03513-1. — Texker : osnektpoHHBIA // OO6pa3oBaTenbHas MaTdopma

FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/561708

2. Munenuna, C. A. DIeKTpOTEXHHMKA, JJICKTPOHMKA M CXEMOTEXHUKA :
yueOHuk st By30B / C. A. Munenuna, H. K. Munenun ; mon penaxiuei

H. K. Munenauna. — 2-¢ wu3n., mnepepad. u  jgom. — Mocksa:


https://urait.ru/bcode/561708

N3natensctBo IOpaiit, 2025. — 450 c. — (Bricmiee oOpa3oBaHue). —
ISBN 978-5-534-19750-1. — Texkct : anexktpoHHbIi // OOpa3oBaTenbHast
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560479.

0) [lomonmauTeNBHAS JIMTEpaTypa

1. HoBoxwunoB, O.II. CxeMOTexXxHMKa pagUONPUEMHBIX YCTPOMCTB :
yueonuk mis By3oB/ O.Il. HoBoxunoB. — 2-e¢ wu3A., WcOp. ¥ J0M. —
MockBa : WMsmarensctBo  [Opaitr, 2025.— 256 c.—  (Bsicmee
obpazoBanue). — ISBN 978-5-534-05574-0. — TekcT : 37EKTpOHHBIN //
OO0pazoBaTenbHas wiargopma FOpaiit [caiT]. — URL:

https://urait.ru/bcode/562729.

2. Ocamuenko, B. X. DnekrporexHuka: (UIBTPbI BHICOKMX U HU3KUX YacTOT :
yueOHuk i1 By30B / B. X. Ocaquenko, S1. FO. Bonkosa, FO. A. Kanapuna ; non
oomerr penmakimen B. X. Ocamuenko. — Mocksa : MznarensctBo FOpaitr,
2025.— 80 c.— (Bsiciiee obOpazoBanue). — ISBN 978-5-9916-9936-5. —
TexcT : anexTponHsbI // Obpa3oBarenbHas wiatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/562930 (nata obpamenus: 30.03.2025).

2) [IporpammHOe oOecrieueHne
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Google Chrome
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AlWIN]|F-

Multisim ™

CoBpeMeHnHble mnpodeccuoHANbHBIE 0a3bl [JTaHHBIX W HH(OPMALMOHHbIE
CIIPABOYHbIE CUCTEMBI

o g k~ w D PE
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9BC IPRbooks

ObC Tel'Y



https://urait.ru/bcode/562729

VI. Meroauueckue MaTtepuaibl Ijisi 00y4aroIIMXCS IO OCBOEHHIO

AU CHHUIIVIMHBbI

w

0o~

10.

11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21,

22.
23.
24,
25.
26.
217.
28.

Chnucok BOIIPOCOB JJIsl OCBOCHUA NUCHUIIJTHHBI

CTpyKkTypHas cxeMa yCUJINTENs

OcCHOBHBIE TEXHUYECKUE MMOKA3ATENH YCUIUTENEH (BXOIHOE U BBIXOAHOE
CONPOTUBJIECHUE, KOAPDUIIUEHT YCUIICHHUS], TMHEWHbIE U HEJIMHEWHbIE
UCKa)KEHHUS, COOCTBEHHBIEC IOMEXH, AMIUIUTYAHAS] XapaKTEPUCTHKA)
Bunbl 00paTHOI B34 110 CIOCOOY BBEACHUS U CHATHSI MOIIIHOCTH
Binaane OC Ha ko3 umeHT ycunenus ais nociuenoBarenbHo OC no
TOKY

Binaane OC Ha ko3 dunmenT ycunenus ais nocnenoparensbHoit OC mo
HaIPSHKEHUIO

Bnuaane OC Ha ko3 dunment ycunenus ais napauensHoi OC no
HaIpPSHKEHUIO

HecrabunbsHocth ycunenus npu OOC

Bnusinue OC Ha cOOCTBEHHbIE TOMEXH, HETMHEWHbBIE NCKaXKEHUS
Bimsaane OC Ha BXOJHOE CONPOTHUBIIEHUE JUIS CIIyYasi ITOCJIEI0BATEIbHOM
OC 1o HanpsHKEHUIO

Bmmsinue OC Ha BXOAHOE CONMPOTUBIICHHE I ciiydas napasuiesbHoi OC mno
HaIPSKEHUIO

CriocoObl BKIIFOUEHUS YCUITUTENBHOTO 3ieMeHTa (YD) N0 NepeMEeHHOMY
TOKY

HecrabunusnpoBanHbie enu cMmenieHus. CxeMa nutanus (PUKCUpOBaHHBIM
TOKOM 0a3bl

HecrabunusupoBanHsie enu cMmenieHus. CxeMa nutanus pUKCUpOBaHHBIM
HaIpspKeHUuEM Ha 6asze

CrabunusupoBaHHbIe LienH cMmeleHusd. [lapamerpudeckas ctabunmsamus
Crabunu3upoBaHHbIe LIenH cMmeleHus ¢ npuMmenenneM OOC

[Menu mexxkackamgHoOM cBsi3u. HenocpencrBeHHas MexXKacKagHasl CBA3b
Pe3ucropHo-eMKocTHas U TpaHCc(hOpMaTOpHask MEXKKACKaHas CBSI3b
CocraBHble TpaH3ucTopsl . Cxema JlapJuHrTOHA

CocrasHble TpaH3ucTopsl . Kackognas cxema

Mojenp akTUBHOTO 3JIEMEHTA B CUCTEME Y -HapaMeTPOB

OKBUBAJICHTHAs cXeMa OUMOJIIPHOTO TpaH3ucTopa. OCHOBHBIE
XapaKTEPUCTUKHU B JTMHEHHOM peXUME

Yeunurens MoCTosIHHOIro Toka Ha bT pasnuyHoro tuna npoBOoIUMOCTH
Ycunurenas noctogsHHOro Toka Ha bT co cxemoli casura

Hpeiid vyns B YIIT u ciocoObl €ro yMeHbIIICHUS

['eneparopbl CTaOMIIBHOTO TOKA

AHanu3 CBOWCTB PE3UCTOPHOrO Kackajia B 00JIaCTH CPEHUX YacTOT
AHaJIU3 CBOMCTB PE3UCTOPHOTO KacKajia B 00JIaCTH HUKHUX YaCTOT
AHanu3 CBOWCTB PE3UCTOPHOIO Kackasia B 00JaCTH BEPXHUX YaCTOT



29.

30.
31.
32.

33.
34,
35.
36.
37.
38.

39.

40.

OkBuBaneHTHas cxema bT npu BKJIFOUEHUHU HO cXeMe ¢ O0LIUM
KOJIJIEKTOPOM

CBoiicTBa BXOJHOM LIEHH SMUTTEPHOTO MOBTOPUTEIIS

CBoiicTBa BBIXOJAHOW LEHU YMUTTEPHOTO MOBTOPHUTEIS

(CxeMa HU3K0YaCTOTHOM KOPPEKIIMH € MTOMOIIBIO pa3BsasbiBatonmx AC
GuIbTPOB

Cxema HU3KO4AaCTOTHOM Koppekiuu ¢ momoriso OOC

WMHyKTHBHASI BBICOKOYACTOTHASI KOPPEKIIMS

BricokouactoTHas koppekuus ¢ noMmoibio OOC

OKOHEYHBIN U IPEAOKOHEYHBIN PE3UCTOPHBIN KacKal

OKOHEUHBII U IPETOKOHEUHBIN TpaHCPOPMATOPHBIN KacKal
BBIXOIHBIE TMHAMUYECKUE XaPAKTEPUCTUKH 110 IOCTOSHHOMY U
IEPEMEHHOMY TOKY

OrnpeneneHre HeTMHEUHBIX UCKAXEHUNW HO JTUHAMUYECKUM
XapaKTEpUCTUKAM

OOHOTAKTHBIM OKOHEUYHBIN TpaHC(HOPMATOPHBIN Kackal Ha OMIOJISIPHOM
TPaH3UCTOPE



VIl. MaTtepuajbHO-TeXHH4YECKOe OOecredeHune

Ayaut-

Oo6opynoBanue

3-202a

KOMIUIEKT y4eOHOW MeOenu, MEepeHOCHbIE HOYTOYKH, KOMIIBIOTEPHI, MPUHTED,
BHCIIHUHA  KECTKMH  JUCK, AHTUCTaTHYecKas  MeOenb, AaHTUCTaTHYECKOEe
000pyI0BaHUE, KOMIUIEKT MAasUIBHOTO 000PYAOBaHMS, HHCTPYMEHT, OCBETUTEIILHOE

o0opyaoBanue, 1aboparopHas miardgopma Aisi MPOSKTUPOBAHUS U MOACTUPOBAHUS
3JIEKTPOHHBIX CXEM

VIIl. Cenenusi 06 00HOBJIeHMU Pado4eil MPorpaMMbl JUCHUILIAHBI

Ner.i. | OOHOBIIEHHBIN pa3aen padoueit | OnucaHne BHECEHHBIX PexBU3HUTHI TOKYMEHTA,

nporpamMmbl JUCHUTIIIMHBI N3MEHECHHUH YTBCPAHUBUICTO
N3MCHCHU




