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Hanpasienune moarorosku: 11.03.01 Pagnorexauka

Hanpasaennocts (mpo¢uab): PannoTexunueckue cpeicTsa nepeaaydu, npueMa u o0padoTku
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®opma o0yueHUs: ouHas
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Kadenpa: pusuku, paaMoTeXHUKU U 3JIEKTPOHUKU

o4Has ¢popma OYHO-3204YHASA 3a04Has popma
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CemecTp/Tpumectp 7 - -
Jlekuu 20 - -
JlabopaTopHble 3aHATHSA 20 ) B
IIpakTnyeckne (ceMMHAPCKHE) 3aHATHSA - ) B
Koncyabrauumn 2 B B
®opma(bl) NPOMEKYTOYHOM aTTECTALUH Jx3amen-0,3 ) i
KoHTpoan 36 - -
Hubie popmbl padoThl - - -
CamocrosiTesibHasi pa6oTa 65,7 - -

Bcero yacos:_ 144

TpyaoeMkocTb: 4 3a4eTHBIX eIMHHIL.

Pazpabotuuk(u) paboueii mporpamMmsl:

KaHIUJaT NeJarornueCKuX HayK, JOIEHT 3ariniesa 11.H.
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|. OPTAHU3AIIMOHHO-METOJUYECKUH PA3IEJI
Lesap n3yyeHusi AMCUMILIMHBI. PAa3BUTHE y CTYJICHTOB HAaBBIKOB MCCJIEAOBAHUSA DJICK-
TPUUYECKUX U IJIEKTPOHHBIX CXEM B MPOTrpaMMHOM KoMmiuiekce Multisim ¥ mpuMeHeHHs
nakera Mathcad, a Takke BBIpaOOTKH MOJIOKUTEIHLHOW MOTHUBAIIMU K CAMOCTOSITEIbHOM
paboTe u camMo00pa30oBaHUIO IS MPOCKTHUPOBAHUS AIIEKTPUUECKUX U DBICKTPOHHBIX
CXEM.
3agaum u3y4eHust JMCUMILINHBI:
— ¢opMupOBaHUE OOIIETO MPEACTABICHUS O CXEMOTEXHUIECKOM MOICITUPOBAHNUY;

- OCBOCHHUC IIPAKTHUYCCKHX HABBIKOB CXCMOTCXHHUYCCKOI'O MOICIIMPOBAHUA, IIO3BO-
JIOIMNUX p33pa6aTLIBaTL QJICKTPUICCKUC U SJICKTPOHHBIC CXCMbI YCTpOﬁCTB Pa3INIHOIrO
q)YHKHI/IOHaJILHOFO Ha3HA4YCHMUA,

- IIPUMCHCHHUC IIaKCTAa Mathcad IIpHU BBIIIOJIHCHHUHN PACYCTOB JJICKTPUYCCKUX H JJICK-
TPOHHBIX CXCM.

Mecrto aucuuninnsbl B ctpykrype OHOIL: [Iucuummaa 51.B.01.14 «Teopus
U TMpPaKTUKa TPOBEJECHUS PACUETOB JJIEKTPUUECKHX M DBJIEKTPOHHBIX CXEM B Cpele
Mathcad u Multisim» peanuzyercs B pamkax MoayJiis 5 «PaanorexHu4yeckue cpeacTBa
nepenauu, npuema u oopadbotku curnanony yactu OIIOII, popmupyemoii yuacTHrKa-
MU 00pa30BaTEIIbHBIX OTHOIICHUH.

Ilnanupyembie pe3yabTaThl 00y4eHHS 10 TUCHHILIMHE:

Kon
KOMIICTCHIIUA

NuaukaTopsl 10CTHKEHUS
KOMIIeTEHIINHU

Ilnanupyemblie pe3yJbTaThl
o0yueHust
Mo JUCIUNJIHHE

IMKC-1

Cnoco0eH K TexHuYe-
CKOMY 0OCITYyXHBaHHUIO,
HaCTpPOMKE M JKCILIyaTa-
WA PaTUOTEXHUUECKHUX
KOMILJIEKCOB "
YCTPOMCTB,  HACTPOMKE
MPOTPaAaMMHBIX CPEJICTB,
UCIIOJIb3YEMBIX MPU TEX-
HUYECKOM  00CITyKHBa-
HUU U 3KCIUTyaTalluu pa-
TUOTEXHUYECKUX  KOM-
IJIEKCOB U YCTPOMCTB

3HaTh:

- OCHOBBI Teopur (QYHKIIMOHUPOBAHUS
PaIMOTEXHUYECKUX CHCTEM IEepenavu
uH(popMaluy,

- XapaKTEepUCTUKH, TNPUHLUN [JEH-
CTBUS, KOHCTPYKIIMIO CIIOKHBIX (DYHK-
LUOHAJIBHBIX Y3JI0B PaguOTEXHUYE-
CKHX KOMILIEKCOB U YCTPONCTB;

- TEOPHUIO U IPAKTHKY JKCIUTyaTalluH
pPaIMOTEXHUYECKUX KOMIUIEKCOB U
YCTPOMCTB.

3HaTh:

- BUJBI aHAJIM3a JIEKTPUUYECKUX U
NIEKTPOHHBIX CXEM IIPH MOJENH-
POBaHMU UX pabOTHI.

YMers:

- MOHTHUpPOBAaTb M HACTpPauBaTb CoO-
CTaBHBIE 4YaCTH PaAUOTEXHUYECKHUX
KOMILJIEKCOB U YCTPOMCTB;

- IMPOBOJUTh MOHUTOPHUHI TEXHHYE-
CKOI'O0 COCTOSIHMS PaJUOTEXHUYECKUX
KOMILUIEKCOB M YCTPOMCTB IIO OCHOB-
HBIM I10Ka3aTelsIM

YMmerTh:

- paboTaTh ¢ MPOrpPaMMHBIMH TIPO-

JIyKTaMI/I, HpeI[HaSHa‘—IeHHI)IMI/I JJIA

peanu3anuu MpoIeccoB MOJAEIUPO-
BaHUA BHGKTqueCKHX 158 3J'I€KTpOH-
HBIX CXEM.

Bmanets:

- HaBBIKAMHU PETYJIUPOBKH U MOHMTO-
pUHTa TEXHHYECKOTO COCTOSHHS pa-
JTUOTCXHHUYCCKUX KOMIIJICKCOB 158

Baaners: npakTH4ECKUMU ITpHUE-
MaMH IIPOEKTUPOBAHUS HIEKTPOH-
HBIX

YCTPOMCTB M MOJEIUPOBATh UX Pa-
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YCTPOMCTB;

- HaBbIKAMM HACTPOWKH IPOrpaMM-
HBIX CPEICTB, HCIOJB3YEMBIX IPHU
TEXHUYECKOM OOCITY)KHBAaHUU U DKC-
IUTyaTalul PaguOTEXHUYECKUX KOM-
IIJIEKCOB U YCTPOMCTB;

- HAaBBIKAMU HCIIOJIb30BAaHUS KOH-
TPOJIBHO-U3MEPHUTEIBHOTO  000pYAO-
BaHUs JJI JUAarHOCTUKU COCTOSTHUS
PaIMOTEXHUYECKUX KOMIUIEKCOB U
YCTPOMCTB.

oory.




Il. COAEP’KAHUE U OB BbEM JUCIHUIIJIMHBI

C YKazaHuEM KoOJINYeCTBA YaC0B, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy 06yqa1011mxca

C nmpenoaaBarTejemM (l'[O BHJIaM y‘leﬁHLlX 3aHﬂTHﬁ) " HA CAMOCTOATC/ILHYIO paﬁoTy

Ounas ¢popma o0yueHust

HaumeHoBaHMe pa3aesioB U TeM

Bcero

AyauTOpHBbIE 3aHATHUS

JIK

113

Jb

Cawm. pao.

Moayab 1. TeopeTuueckue OCHOBBI
KOMITBIOTEPHOTI'O MOJAEIUPOBAHMS
3IEKTPUUECKUX U IEKTPOHHBIX
CXEM

23,7

4

4

15,7

Tema 1. Co3nanue u pegakTupoBa-
HUE IEKTPHYCCKUX TPUHIHITUHAITD-
HBIX CXEM

10,7

6,7

Tema 2. OcHOBHBIE ITpaBUIIa MOJIC-
JIMPOBAaHUA JJICKTPOHHBIX U 3JICK-
TPUYECKHUX CXEM C UCTIOIB30BaHUEM
MpOrpaMM CXEMOTEXHHUYECKOTO MO-
JIeIMPOBAHUS

13

Moayas 2. Ilpaktrdyeckoe nprume-
HeHue nporpamMMm Mathcad u
Multisim

82

16

16

50

Tema 3. PacueTsl B TMHEHHBIX LIETIIX
MOCTOSTHHOT'O TOKA aHAIUTHIECKH, C
npuMeHeHueM makera Mathcad wux
MoJienupoBanue B cpene Multisim.

17

11

Tema 4. PacueTsl B IMHEHHBIX 1iE-
IISIX TIEPEMEHHOTO TOKa aHATUTHYe-
CKH, C IPUMEHCHHUEM ITaKeTa
Mathcad ux MojeIUpOBaHUE B Cpe-
e Multisim

19

11

Tema 5. UccaenoBaHusd 4aCTOTHBIX
CBOMCTB 4ETBIPEXIIOIOCHUKOB C
npuMeHeHneM nakera Mathcad wnx
MOJIeTTpoBaHue B cpeae Multisim

13

Tema 6. UccnenoBanue nepexon-

HBIX TPOIIECCOB B JINHEHHBIX JJICK-
TPUUYECKUX LEMSAX C IPUMEHEHHEM
nakera Mathcad ux monenupoBa-

Hue B cpeae Multisim

11

Tewma 7. HccrnenoBanue OUNOISPHO-
ro TpaH3ucTopa B cpexe Multisim

11

Tema 8. MoenupoBaHue yCUIHTe-
7151 Ha OUTIOJSIPHOM TPAH3HCTOPE B
cpeae Multisim

11

KonTposns:

36

Koncynpranun

¢)opMa OTYCTHOCTH: 3K3aMCH

0,3

Uroro 3a 7 cemectp

144

20

20

65,7




I11. OEHOYHBIE MATEPHAJIBI JJ151 IPOBEJAEHUS TEKYIIEA U
MPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIINUXCS
O AMCIUIIJIMHE

OreHka 0CBOEHUS 00YYAIOIIUMUCS COACP KaHUS AUCUUIUIMHBI (MOYJIsI) BKJIIOYa-
eT TEeKYIIUI KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTALIUIO O0YYArOIINUXCA.

Texymmii KOHTPOJIb yCIIEBAEMOCTH OOECIIEYMBACT OIICHUBAHUE XOJa OCBOCHHUS
TUCHUIUTMH (MOAYJEH) M OCYIIECTBIISETCS C MOMOIIBIO CIEAYIOUMX OLIEHOYHBIX
CpeAcTB: cobecenoBaHue, TeCThl U JabopaTopHble paboThl. BHyTpucemectpoas arre-
CTalus MPOBOJAUTCS B (pOpMeE KOHTPOIHHOU pabOTHI.

TumoBo BApUAHT KOHTPOJLHOM PadoThI
TecToBBIE 3aJaHUA

1. IlpencraBiieHHOM cXeMe 3aMEILEHHUS] COOTBETCTBYET ...

WJICAIbHBIN UCTOYHUK TOKA
ujacaabHbIM HCTOYHMK DJ[C
pEAIbHBIN UCTOYHUK TOKA
peanbhblii ucTOUHUK J/(C

e

2. KonuyecTBO HE3aBUCUMBIX YpaBHEHUN 110 3akoHaMm Kupxroda, Heooxoaumoe ajist
pacdeTa TOKOB B BETBSIX 3aJaHHOM 1I€TIH, COCTABUT ...

1. ABa ypaBHEHMs MO NMEPBOMY 3aKOHY U TPH IO BTO-

pOMY 3aKOHY

IIATh YPABHEHUH IO BTOPOMY 3aKOHY

3. TpH ypaBHEHHS MO MEPBOMY 3aKOHY M J[Ba IO BTO-
pOMY 3aKOHY

4. 07HO ypaBHEHHE I10 IEPBOMY 3aKOHY U UEThIpE 10
BTOPOMY 3aKOHY

N

3. Ilokazanue amnepmetpa PA cocTtaBur ...

2 A
0,5 A
1.2 A
1,7 A

W




4. VIcTOYHMK Yepe3 COEeMHUTEIIbHBIC MPOBOA MOAKIIOUAETCS K Harpy3ke. BeipaxkeHnue
JUIS. MOILIHOCTH, ONIPEAEIISIOLIEH IIOTEPU B IIPOBOJAX, UMEET BUJ ...

= =
) P=(2Ry + R 5 L —
0, PR U0 .
o P=2Ry I L
' ] 1 K
, P=(Ry+2Ry )I° ; )

5. HenmmHeHOM 3JIEKTPUYECKOM LIENTbI0 HA3BIBAETCS 1EIIh, Y KOTOPOH ...

B W

6. HauanpHas daza cuHyCOMIAILHOTO TOKA A,i
paBHa...

B uctouHukax DJIC cuiia Toka 3aBUCUT OT BeIM4uHbI 3Tol DJIC

AIEKTPUUYECKUE HAMIPSKEHUS U DJICKTPUUYECKHUE TOKH CBS3aHbI APYT C IPYTOM JIH-
HEWHBIMHU 3aBUCUMOCTSIMHU

BOJIbT-aMIIEPHAS XapaKTEPUCTUKA MPEICTABISET COOOU MPAMYIO JTUHUIO
ANEKTPUUYECKUE HAMIPSIKEHUS U DJIEKTPUYECKUE TOKH CBA3aHBI IPYT C IPYTOM He-
JTUHEHHBIMH 3aBUCUMOCTSIMH

0,8 '7\
n/2pan W

1 !
2. Opan .-/ ¢
3. ~mi6 pan T/12 T

4. + ﬂ-."llj paﬂ e >

7. AMILIMTYJHOE 3HAYCHUE HATPSIKEHUS ult) pu i(t) = 4sin(628t - /4) 5
R =100 Oy PAaBHO. ..

1. 104B R i

2. 0,04 B © 1 ©

3. 400 B s

4. 20B

8. KommekcHoe conpotuBiienne Z &5 =60 Om npu u R =80 Om B anredpanye-
CKO# popme 3amuIercs Kax ...



1. 60 +j 80 Om
2. 80+ 60 Om o

3. 60 -j 80 Om
4. 80 - 60 Om

9.Ecim pA =2 amnepmeTp MmokasbpiBaeT A, TO aKTUBHas MOIIHOCTH P 1ienu co-

CTaBIIAET ... pd  X/=400m R=30 Om
1. 100 Bt ’ e I
2. 280 Br
3. 160 Bt
4. 120 Bt

10. C yBenuueHnueM 4acToThl f 1 HEM3MEHHOM JIEUCTBYIOIIEM 3HAUEHUH MPUIIOKEH-
Horo HarpsbkeHus U nencrByromiee 3HaueHue [ ...

a R

OCTacTCA HCU3MCHHBIM
AO0CTUTaCT MMHUMYMaA, 4 3aTCM YBCIMYNBaA-
YBCIIMYNBACTCA

I
YMEHBIIAETCS D—l-_l
!
-

CTCA

W

11. EnuHnnei n3MepeHus: IpOBOJIUMOCTH JJIEKTPUUYECKON BETBU SIBIISIETCHL. . .

1. Awmmep
2. Boubr

3. CumeHnc
4. Om

12. Ecnu mokasanue BoasT™MeTpa pV coctasiseT 40 B, To ammepmeTrp pA mpu 3ToM Oy-
JIeT MIOKAa3bIBATh. ..

4
1. 05A —_ @)\p
2. 20 A Ia'd
3. 2A []R=2ﬂ oM
4. 800 A

13. Ecnu Toxu B BeTBsix [; =2A,1; =10 A cOCTaBISIOT , TO TOK |5 Oyzer paBeH...



1. 6 A
2. 20A
3. 12 A
4. 8 A

e B |z

[ [ e

e

14. DxBUBaJIEHTHOE CONPOTUBIIEHUE LIENU OTHOCUTENBHO HcTouHMKa D/]C cocTaBuT. ..

1. 4R
2. 3R
3. 6R
4. R

? (]

R

2R [}ZR

15. BeipaxxeHnue aji1 MOITHOCTU P, BBIAENSIIONIEICS B HArPY3KE C CONPOTHUBIIEHUEM R,

UMeEET BUL...
1 2
i
P==
1. =
2
2. p-_tls
(R—-Ry)
2
3 P= E%z
(R+ Ry )
E'R
4. P=—
(R, + RY

16. EMKOCTHOE CONTPOTHUBIICHUE

PaBHO ...

31400 Om
314 Om
31,84 Om
100 Om

e

X o TIpU BEIINYMHE C =100 mx® n yactore f=50TI'1

]

__1 HI

g:__



17. Ecnu P u S akTUBHAs ¥ MOJIHASI MOIIIHOCTH IMACCUBHOM AJIEKTPUUECKOM IIENH CUHY-
COMJAILHOTO TOKA, TO oTHoIIeHue P k S paBHo...

sin j

COS j

COS j +5sin |
tg]

R s

18. I'padmyeckoe n300pakeHNE IACKTPUUECKOM 1IETIH, COJeprKaIlee YCIOBHBIE 0003HA-
YEeHHUs €€ 3JIEMEHTOB, IIOKa3bIBAIOIIEE COCTMHEHNS ITUX 3JIEMEHTOB Ha3bIBACTCA. . .

KOHTYpOM
BETBBIO

CXEMOM JJIEKTPUUYECKOM LIETH
y3110M

~wn e

19. Ypasuenue no nepBomy 3akony Kupxrocda Oyaer umers BUf. ..

IL+I,-T,—I,=0 lﬁ
1. 1Hdg—d5— 4y 5 5
- i
2. —I1+I2—I3—I4:U
lﬁ
II—IE—I3—I4=D

3.
4,
II+IE+I3—I4=D
20. Ecau R =30 Owm, To SKBUBAJICHTHOE COMPOTHUBIICHNE IIENTH OTHOCUTEIHHO UCTOYHU-
ka DJ1C cocTaBur...

10 Om
15 Om

. 60 Owm A [} .
. 90 Om r fOLE

AW




[TpomexyTouHas arrecTanus 00y4aroIUXCsl OCYIIECTBIIsIETCS B GopMe dK3aMeHa
C UCIIOJIb30BAaHUEM CJIEYIOLIMX OLICHOYHBIX MAaTEPHUAJIOB:

Bonpocel k 3xk3amMeHy
(7 cemecTp, ounasi gopma o0yuyeHmust)

BBox 1 pegakTupoBaHue MaTeMaTHYECKUX BbIpakeHui B Mathcad.

Brruncnenue uHTErpagoB (OMpeesieHHbIX U HeonpeaeneHHbix) B Mathcad.
Brruncnenne @ynkunii B Mathcad.

Brruncnenne nuddepenimanos B Mathcad.

Brruncnenue psgos B Mathcad.

Brruncnenne matpuil B Mathcad.

[Tanenu menro, koMann u Gopmaruposanus Mathcad.

[Toctpoenue rpaukoB B JEKapTOBOM U MOJIIPHON cucteme KoopauHat B Mathcad.

©ooNOO O WNRE

. IlocTpoenune rpaukoB TpeXMEpPHBIX TPa(UKOB.

10 [Toctpoenue rpaKOB THCTOTPAMM.

11.TTocTpoenue rpaKoB TOUEUHBIX TPA(YUKOB.

12.TToctpoenue rpadukoB BEKTOPHBIX MOJICH.

13.TTocTpoenune KOHTYpPHBIX TpadUKOB.

14. YucneHHsle U CUMBOJIbHBIC 3HAUCHUS BhIpaxkeHuii B Mathcad

15. U3mepenuns Ha OocTOSSTHHOM Toke. Cxembl ¢ pe3uctopamu. M3MepeHus ¢ UCronb30-
BaHHWEM MHIUKATOpOB. M3MepeHus ¢ moMOIIb0 MyIbTUMETpa. Vcronb30Banue BaTt-
TMETpA.

16.Anamu3 DC Operating Point Analysis. AHanu3 y3/710BbIX HANPSOKEHUH B ICMSAX C 3a-
BUCHUMBIMH HUCTOUYHUKAMHU.

17.Tok u HanpspbkeHue auona. M3meHeHue Temmneparypsl, TPUHSATON MPU MOJIETUPOBa-
HUU

18.1Toydyenne SKBUBAJIEHTHBIX CXeM Mo TeopemaMm TeBeHuHa u Hoptona. PaGouas
TOYKA TPaH3UCTOpA.

19. Ananu3 1ienei MOCTOSHHOTO TOKa. BompTammiepHas XxapakTeprucTuKa THoja.

20.[TonyyeHue BONbTaMIIEPHBIX XapaKTEPUCTUK JU01a ¢ ToMolbto [V-mioTTepa.

21. Bnoxennsiii ananu3 DC Sweep. Xapakrepuctuku ounosisipaoro tpanzucropa BJT

22. [lomy4yeHune BOJIbTAMIIEPHBIX XapaKTEPUCTUK OutosipHoro tpansucropa BJT ¢ mo-
motsto [V-mnorrepa.

23.N3mepenne moayns u paszel ¢ momompio pyakiuu AC Analysis.

24. Coznanue rpadukoB bone ¢ momompsto bone-mnorrepa.

25. Coznanue rpadpukoB bone ¢ nomompo pynkiuu AC Analysis.

26. 3mepeHue MoIHOr0 KOMIUIEKCHOTO COMPOTUBIICHHUS.

27. VI3amepeHne akTUBHOTO COTIPOTHUBIICHUS C TIOMOIIBIO MYJIbTUMETpA.

28. 3amepeHne cOnpoTUBIICHUS B TACCUBHOM cxeme ¢ momoibio aHanusa SPICE.
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29. N3mepenne conmpoTUBIICHUS B aKTUBHOM cxeme ¢ momotibio aHanm3a SPICE.

30. Ucnonb3oBanue BUpTyanbHOro ocimuiorpada. Bpemennas passeptka. Hactpoiika
MaciiTaba HanpspKeHus Uil kKaHaioB A u B.

31. smepenue da3bl B eMKOCTHON CXEMe.

32. Usmepenue (a3pl B UHAYKTUBHON CXEME.

33. [locnenoBarensHas pe3oHancHass RLC-1iens.

34. [lupoBbie HTHANKATOPHI, TEHEPATOPHI CUTHAJIA 1 HHCTPYMEHTHI.

35. [lupoBoe MoaenMpoBaHUE U 3aACPKKH HA JJOTUIECKUX DJIEMEHTAX B UACAUTHBHOM H
peaTbHOM pexKUMax.

36. [Mudporoe MoaeIUpoBaHKE B UCATLHOM PEKUME.

37. lludbpoBoe MoACIHPOBAHUE B PEATTLHOM PEKUME.

38.3akonbl Oma u Kupxrodga. Pacuer nunelnbIx 1ernei no 3akonam Kupxroda.

39.Pacyér nemnei MOCTOSIHHOTO TOKa METOJ0M KOHTYPHBIX TOKOB.

40.Pacuer nemnei mOCTOSHHOTO TOKa METOJOM SKBHBAJICHTHOTO T€HEPATOpa.

41.Pexxumbl pabOThI JEKTPUYECKUX LENel.

42.Cunycounansubie nepeMennbie /1C u Toku. OCHOBHBIEC ONpeIeNICHUs U TTOHSITHSI.

43.TlpencraBieHne CUHYCOUJATBHBIX AIEKTPUUECKUX BEJIMYUH BPEMEHHBIMU ama-
rpaMMaMu, BEKTOPAMH U KOMIUIEKCHBIMH YUCIIaMHU.

44 Pacu€t 1emnell MepeMEeHHOro TOKAa MpHU IMOCJIEI0BATEIbHOM COCIWHEHUU AaKTHB-
HOTO, MHAYKTHBHOTO M EMKOCTHOTO 3JI€MEHTOB. BekTopHas quarpamma.

45.Pe30HaHCHI B IEMSIX CUHYCOUJAIBLHOIO TOKA.

46.Pacuét neneit mepeMeHHOTO TOKA MPU MapajyieIbHOM COSIMHEHNH BeTBel. BexTop-
Has JuarpaMmma.

47.Tpéxdaznas 1ens (TpEXMPOBOIHAS U YETHIPEXTPOBOJHAS) TIPU COCTUHEHUU I10-
Tpeburtenen «3Be3no0i». BekropHas auarpamma.

48.Tpéxdasnas 1enb IpU COCTUHEHUU MOTPEeOUTENICH «TpeyroJbHUKOMY. BekropHas
auarpamma.

49.HecumMeTpuuHasi TpEXIPOBOAHAS II€Tb, COCTUHEHHAs 3Be370i. Hampsbkenue cMe-
LICHUST HEUTpaIu.

50. HecuMMeTpuuHasi 4YeTHIPEXMPOBOJIHAS 1I€Mh, COCIUHEHHAs 3BE3/I0M C pas-
JUYHBIMU TTPUEMHUKAMH.

51.OcHOBHBIE TOHATHS U HPUHIUITBI aHATN3A MEPEXOIHBIX MPOIECCOB.

52.IlepexoiHbIN, MPUHYKICHHBIA U CBOOOIHBIN MPOIIECC.

53. BeInpsiMUTENBHBIN AHOJ, YCTPOMCTBO, MpuHUMI JeicTBUsS, BAX, ocHOBHbBIE Mapa-
METpPBI, TPUMEPHI IPUMCHCHHUS.

54.CTabunuTpoH, Ha3HaYeHue, 0coOeHHOCTH padoTel 1 BAX, mapamerpsl, npuMepsl
IPUMEHEHUS.

55.bunonsapHsiil TpaH3UCTOP. Y CTPOMCTBO, IPUHITUN EUCTBUS, PEKUMBI PaOOTHI, CXe-
MBI BKJTFOUEHHSI, OCHOBHBIC XapaKTEPUCTHKH, TAPAMETPhI 1 SKBUBAJICHTHBIC CXEMBI.
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56.1ToneBbie TpaH3ucTophl ¢ ympasisionmm P—N mepexomom. YCTpoWCTBO, TPUHITUTT
paboThI, YCIOBHBIE N300PAKEHUSI, CXEMbI BKIIOUEHUS, OCHOBHBIE XapaKTEPUCTUKU U
MapaMeTpbl, SKBUBAJICHTHBIE CXEMBI.

S7.I1oneBbie TpaH3UCTOPHI ¢ N30MPOBaHHBIM 3aTBOpoM (MOIIT u M/III-Tpan3uctopsi).
YcTpoiicTBO, MpUHLKIT PabOThI, YCIOBHBIE M300paXKEHHsI, CXEMbl BKJIIOUEHHUS, OC-
HOBHBIC XapaKTEPUCTHUKHU U MTAPAMETPBI, IKBUBAJICHTHBIEC CXEMBI.

58.®ma11- TpaH3UCTOPHI AJI yCTPOMCTB MaMATH. Y CTPOUCTBO, MPUHITUI PAOOTHI.

59.Hossie Tpansuctopsl. IGBT u apyrue.

60.Ycunmurenu snextpudeckux curHaioB. Kiaccudukanus ycunureneid. OCHOBHBIC
MapaMeTpbl U XapaKTEPUCTUKH.

IV. IEPEYEHB JUTEPATYPbI, HEOEXOJIUMOMH 1151 OCBOEHUSA JUC-
HUIIJIMHBI

4.1. OcHoBHAs JUTEpaTypa

1. Kopauenko, B.T. OcHOBbI nocTpoeHUs] (PYyHKIIMOHAJIBHBIX OJIOKOB PagHOTEXHUYE-
CKHX yCTpOMCTB B mpoekTax Multisim: yueOHoe nocodue / B.T. Kopauenko. — Mockaa;
bepmun: dupexr-Menua, 2020. — 105 c. - ISBN 978-5-4475-9731-3: ui., cxem., Tad1. —
[DnexTponnsbiit pecype]. — URL: http://biblioclub.ru/index.php?page=book&id=597411.
(mata oopamenus: 01.09.2020)

4.2. JlonoiHUTEIbHAS JJUTEpATypa
1. CunbBamiko, C.A. IIporpaMMHbIe CpelcTBa KOMIBIOTEPHOTO MOJEIUPOBAHUS dIie-
MEHTOB W YCTPOHCTB OJJEKTpOHUKH: ydeOHoe Tmocoome / C.A. CuibBaliko,
C.C. ®ponoB. — OpenOypr: OpeHOyprckuii rocyiapcTBeHHbIN yHUBepcutet, 2014, —

170 C. - [DneKkTpoHHBIN pecypcl]. —
URL.: http://biblioclub.ru/index.php?page=book&id=270293. (mata oOpaleHus:
01.09.2020)

2. Heiiman, B.IO. TeopeTndeckne OCHOBBI DJIEKTPOTEXHHKH B MpPUMEpax M 3ajadax:
yueOHoe nocobue / B.}O. Heliman. — HoBocubupck: HoBocuOupckuili rocynapcTBeH-
HBIM TexHudeckuit yausepcuteT, 2010. — Y. 3. YeThipexnontoCHUKY U TpeX(azHbIe 11e-
mu. — 144 c. — |ISBN 978-5-7782-1547-4. - [OnextpoHHbIi pecypc]. —
URL.: http://biblioclub.ru/index.php?page=book&id=228780. (maTta oOpameHus:
01.09.2020)
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V.IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHHMKALIMOHHOM CETU «MHTEPHET», HEOBXOJIUMBIX
JUISI OCBOEHM S TUCIHATIIMHBI

Ne CcbliIka Ha HaumeHnoBaHue pa3pa-
1011 HH(POPMALIMOHHBIN pe- 00TKH B 3JIECKTPOHHOH JoctynmHocTh
cypce dopme
1. http://edu.ru/ Poccuiickoe oopa3oBanue:
denepajbHbIil OPTAJL. CB0OOIHBII JOCTYTI
Brurouaer
CCBUIKM Ha MOpTalbl U CANTHI
00pa3oBaTeNbHbIX  yUpexkKie-
HUH; TOCyJIapCTBEHHbIE OOpa-
30BaTeNIbHbIE CTaHAAPTHI; HOP-
MaTUBHBIE JOKYMEHTHI, KaTa-
JIOT 3KCKYPCHH M 00ydaroImx
IPOrPaMM.
VI.COBPEMEHHBIE [TIPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N HTHOOPMAIINMOHHBIECITPABOYHBIE CUCTEMbI
Perucrparus uepes nto-
00l YHUBEPCUTETCKUI
KOMIIBIOTED.
DIIeKTPOHHO-OUOIMOTEUHAS B nanpueiimem npeno-
1. | hitp:/iwww.biblioclub.ru cuctema (3bC) CTAaBJIAETCS HEOTPaHH-
VYHuBepcurerckas 6nbIMoTEKa OH- YEHHbI UHIUBUIYallb-
JaiH HBIM TOCTYM U3 000
TOYKH, B KOTOPOH MMEET-
cs pocryn K cetu MH-
TEpHET
Poccuiickuii nHopMaioHHbIH OP-
2. | www.elibrary.ru Ta] B 00JIACTH HAYKH, TEXHOJIOTHH, CBOOOTHBIN JOCTYII
MEIMIIMHBI B 00pa3oBaHus

VIil. JMOEH3UOHHOE U CBOBO/HO PACITPOCTPAHSEMOE IIPO-

I'PAMMHOE OBECIIEYEHHUE

[Tpu peanuzanuu y4eOHON JUCITUTUTMHBI TPUMEHSETCS CISAYIONIEe JTUIIEH3UOHHOE U
CBOOOJIHO pacIpoCTpaHsIeMOe MPOrpaMMHOE 00ECIICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.
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VIlI. OBOPYIOBAHUE U TEXHUWYECKHE CPEJCTBA OBYUEHMS, HE-
OBXOJUMBIE JJISI OCYIECTBJEHHUS OBPA3OBATEJILHOIO
MPOLIECCA MO JUCHUTUIMHE

VY4eOHble 3aHATHS IPOBOJASTCS B ayAUTOPHUSAX, YKOMILJIEKTOBAHHBIX CIIEUATU3U-
POBaHHOI MeOelblo, B TOM YKCIIe CTAllMOHAPHBIMU WM MEPEHOCHBIMU TEXHUYECKUMU
cpeacTBaMu 00ydeHus (ITPOEKTOP, IKpPaH, KOMITbIOTEP/HOYTOYK).

JlabGopaTopHble 3aHATHS MPOBOMASTCS B KOMIIBIOTEPHOM Kilacce, 000pyJoBaHUE
KOTOPOTO BKJIFOYAET:

[TepconanbHbIil KOMIBIOTED NpenoaBaTess (1 mrT.)

[TepconanbHblil KOMIBIOTEP 0Oy4aromerocs (10 mT.)

[Tpuntep Samsung ML-1750

Cxanep HP ScanlJet 3670

I'padpuueckuiituianmer Wacom Intuos Art Pen and Touch Medium CTH-
6900AK-N (9 mt.)

CereBoe obopynoBanue: kommyrarop D-link DGS1016G

CamocTosTenbHass paboTa MPOBOJAUTCS B KaOMHETAaX, OCHALCHHBIX KOMIIBIOTEP-
HOWM TEXHUKOH C BO3MOXHOCTBIO MOAKIIOUEHUS K cetu «HTepHeT» u olOecneueHneM
JOCTYTA B 3IEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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