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b51.0.04.10 Teopus u mpakThKa MPOBEICHUS PACUETOB JICKTPUUECKUX U AIEKTPOHHBIX
cxeM B cpene Mathcad u Multisim

Hanpasaenne noarorosku: 43.03.01 Cepuc
HanpasiieHHocTs (mpo¢puiib): CepBUC 2IEKTPOHHONW TEXHUKH

KBanudukauus (crenenn): baxanasp

®opma 00y4eHHs: OYHAS, OYHO-3A0UHAS, 3A0YHASA

HNHCTUTYT: MaTEMaTUKH, €CTECTBO3HAHUS U TEXHUKHU
Kadenpa: Qusuku, paAMOTEXHUKHU U SJIEKTPOHUKU

o4yHas opma

OYHO-3a04YHas

3aouHas popma

popma
Kype 4 5 5
CemecTp/TpuMecTp 7 13 9,10
Jlekuuu 20 10 10
JlaGopaTopHble 3aHATHS 20 10 10
IpakTHyeckne (CeMHHAPCKAE) 3aAHATHS - i i
KouncyabTauuu 2 2 2

®opma(bl) MPOMEKYTOYHOM aTTeCTALMHU

Ix3amen-0,3

9k3amen-0,3

Ix3amen-0,3

Konrpounb 36 9 9
Hubie popmbl padboThl - - -
CamocTosiTeJbHAsi padoTa 137,7 184,7 184,7

Bcero yacoB: 216
TpyaoeMKkoCTb: 6 3a4eTHBIX eIMHMIL.

Pazpabotumnk(u) pabodeil mporpaMMbl: KaHIUAAT IEAArOTHIECKUX HAyK, MoreHT 3aifieBa M.H.




I. OPTAHU3AIIMOHHO-METOJUYECKUH PA3IEJ
Leap n3yvyeHusi AMCUMILUIMHBI. PAa3BUTUE Y CTYJICHTOB HaBBIKOB MCCJIEIOBAHUS DJIEK-
TPUYECKUX U IJIEKTPOHHBIX CXEM B MPOrpaMMHOM Komiuiekce Multisim 1 mpuMeHeHUs
naketa Mathcad, a Takxe BbIpaOOTKH MOJIOKUTEIBHOW MOTHUBAIIMM K CAMOCTOSATEIbHON
paboTte U camMOOOpPa30BaHUIO [JIsi MPOEKTUPOBAHUS AIEKTPUUECKUX M JIIEKTPOHHBIX
CXEM.
3amaum u3y4yeHus AUCHUIINHBI:

— ¢opMupOBaHUE OOIIETO MPEACTABICHUS O CXEMOTEXHUIECKOM MOJACITUPOBAHNUY;

- OCBOCHHE MPAKTUYECKUX HABBIKOB CXEMOTEXHHYECKOIO MOJEIUPOBAHHUS, ITO3BO-
JSIOLIUX pa3padaThIBaTh MIEKTPHUUECKUE U SJIEKTPOHHBIE CXEMBI YCTPOMCTB Pa3IMYHOTO
(GYHKIIMOHATFHOTO Ha3HAYCHUS;

- npuMeHeHne nakera Mathcad mpu BBINOJHEHUM PACUETOB ANEKTPUUECKUX M DJIEK-
TPOHHBIX CXEM.

Mecto aucuumianabl B ctpykrype OIIOIL: Iucuummuuaa 51.0.04.10 «Teopus
U TPaKTHUKa TPOBEJCHUS PACUETOB JIICKTPUUECKUX M DJIECKTPOHHBIX CXEM B Cpelie
Mathcad u Multisim» peanusyercs B pamkax 0a30Boii (00s13aTenbHOM) yacTu 6yoka b1.
MOJVYJIb 4 «IIpenMeTHO-COAEepKATEIbHBII.

Ilnanupyemble pe3yabTaThl 00y4eHHS M0 TUCHHILIMHE:

H.Ha}mpyeMble pe3yJabTaThbl

Kon NuaukaTopsl J0CTHKEHUS
o0yueHust
KOMITETeHIHH KOMIIETeHIIUH
10 JUCIUIIINHE

OIIK-1. Cocoben 3Harh: 3uaer:

HpI/IMeHSITI) TCXHOJIOTU- - HOTpe6HOCTI> B TEXHOJIOTHYECKHUX - BHUJObBI aHAJIN3a BHGKTpI/I‘IeCKI/IX n
yeCcKHe HOBAIIUU U CO- HOBAIMAX ¥ HHPOPMAITMOHHOM ANIEKTPOHHBIX CXEM IPU MOJIEIUPOBa-
BPEMEHHOE MPOrpPaMM- oGecrieuennn B cepe ceparca HUU UX pabOTHI.

HoOe obecrieyeHue B ce- Ymern: Vaeer:

pe cepBuca - OCYLIECTBIATH IIOMCK U BHeIpe- | - PaboTaTh ¢ MPOrpaMMHBIMHU HPOIYK-

HUE TEXHOJOTHYECKUX HOBAIIUUI TaMH, IPEIHA3SHAYCHHBIMHA JUIA

peajm3anuun npouecCoB MOACINPOBa-
HUSA DJICKTPUUCCKUX U DJICKTPOHHBIX
CXCM.

U COBPEMEHHBIX IPOTrPAMMHBIX
IPOAYKTOB B IPO(PECCHOHATBHYIO
CEPBHCHYIO AESTEIBbHOCTD

Baaners: Buaaneer: npakTHYeCKUMU pUEMaMU
- HaBLIKAMH HCIIOJIB30BAaHUS TeX- | IPOEKTUPOBAHMS DJIEKTPOHHBIX
HOJIOTHYECKHX HOBALMH M COBpe- | YCTPOHCTB M MOJEIMPOBATh UX pabo-
MEHHBIX MPOTPAMMHBIX MPOAYKTOB | TY:

B cepe cepBuca.




Il. COAEP’KAHUE U OB BbEM JUCHUIIJIMHBI

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

41,7

4

4

33,7

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

19,7

15,7

Tema 2. OcHOBHBIE ITpaBUIIa MOJIE-
JIMPOBAaHUA DJICKTPOHHBIX U 3JICK-
TPUYECKHUX CXEM C UCTIOIB30BaHUEM
MpOrpaMM CXEMOTEXHHUUYECKOTO MO-
JIeIMPOBAHUS

22

18

Paznen 2. [IpakTrueckoe mpume-
HeHue nporpamMMm Mathcad u
Multisim

136

16

16

104

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

26

20

Tema 4. PacueTs! B IMHEWHEBIX Ii€-
IISIX TIEPEMEHHOTO TOKa aHATUTHYe-
CKH, C IPUMEHCHHUEM ITaKeTa
Mathcad ux MojeIUpOBaHKE B CPe-
e Multisim

28

20

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

22

16

Tema 6. UccnenoBanue nepexon-

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

Hue B cpeae Multisim

20

16

Tema 7. HccrnenoBanue OUNOISPHO-
ro TpaH3ucTopa B cpexe Multisim

20

16

Tema 8. MojenupoBaHue yCcuInTe-
7151 Ha OUTIOJSIPHOM TPAH3HCTOPE B
cpeae Multisim

20

16

KonTposns:

36

Koncynpranun

¢)opMa OTYCTHOCTH: 3K3aMCH

0,3

Uroro 3a 7 cemectp

216

20

20

137,7




OuHo-3204Has popMa 00yUeHUs

HaumenoBanue pa3xeioB u
TEM

Bcero

AyIUTOpHBIE 3aHATHUS

JIK

113

Jb

Cam. pa6.

Paznen 1. Teopernueckue ocHO-
BbI KOMITBIOTEPHOTO MOJIEJINPO-
BaHUS SJICKTPUUCCKHUX U IJICK-
TPOHHBIX CXEM

54

2

2

40

Tema 1. Co3nanue u pegakTupo-
BaHUE ICKTPUICCKUX TPUHITH-
IIHAJIBbHBIX CXEM

27

25

Tema 2. OcHOBHBIE IpaBUJIa MO-
JETUPOBAHUS DJIEKTPOHHBIX U
ANEKTPUUYECKUX CXEM C UCIIOIIb-
30BaHUEM IPOTPAMM CXEMOTEX-
HUYECKOTO MOAEIUPOBAHUS

27

25

Pa3nea 2. [lpaktuyeckoe npu-
MeHeHue nporpamMm Mathcad u
Multisim

150,7

120

Tema 3. PacueTsl B TMHEHMHBIX
LIETISIX TTOCTOSIHHOI'O TOKA aHaJIu-
THYECKH, C TPUMCHCHHUEM ITaKeTa
Mathcad ux mozenupoBaHue B
cpene Multisim.

24

20

Tema 4. PacueTsl B IMHEHHBIX
LETISIX IEPEMEHHOTO TOKA aHAJIH-
TUYECKH, C IPUMEHEHHUEM I1aKeTa
Mathcad ux monenupoBaHue B
cpene Multisim

29

25

Tema 5. MccnenoBaHus 9acToT-
HBIX CBOWCTB YETBIPEXITOIOCHU-
KOB C MPUMEHEHHEM ITaKeTa
Mathcad ux monenupoBaHue B
cpene Multisim

28

25

Tema 6. MccnenoBanue nepe-
XOJIHBIX TIPOIIECCOB B JTMHEHHBIX
AJIEKTPUUYECKUX LEMSIX C pUMe-
HeHueM naketa Mathcad ux mo-
JenupoBaHue B cpese Multisim

25,7

24,7

Tema 7. HcciaenoBanue Ouro-
JISIPHOTO TPAH3UCTOPA B Cpejie
Multisim

22

20

Tema 8. MonenupoBaHue ycu-
JUTEN Ha OUIOJIIPHOM TpaH3U-
cTope B cpeae Multisim

22

20

KoHnTtpouns:

Koncynpranuu

dopma OTYETHOCTH: IK3aMEH

0,3

Uroro 3a 13 tpumectp

216

10

10

184,7




3aounas popma o0yueHust

HaumenoBanue pa3aesioB U
TEM

Bcero

AyIUTOpHBIE 3aHATHUS

JIK

113

Jb

Cam. pa6.

Pa3nea 1. Teopernueckue ocHO-
BbI KOMIIBIOTEPHOT'O MOJIEJINPO-
BaHUS SJICKTPUUCCKHUX U IJICK-
TPOHHBIX CXEM

54

2

2

40

Tema 1. Co3nanue u pegakTupo-
BaHUE ICKTPUICCKUX TPUHITH-
IIHAJIBbHBIX CXEM

27

25

Tema 2. OcHOBHBIE IpaBUJIa MO-
JETUPOBAHUS DJIEKTPOHHBIX U
ANEKTPUUYECKUX CXEM C UCIIOIIb-
30BaHUEM IPOTPAMM CXEMOTEX-
HUYECKOTO MOAEIUPOBAHUS

27

25

Paznen 2. IlpakTrueckoe npu-
MeHeHue nporpamMm Mathcad u
Multisim

150,7

120

Tema 3. PacueTsl B THHEHHBIX
LIETISIX TTOCTOSIHHOI'O TOKA aHaJIu-
THYECKH, C TPUMCHCHHUEM ITaKeTa
Mathcad ux mozenupoBaHue B
cpene Multisim.

24

20

Tema 4. PacueTsl B IMHEHHBIX
LETISIX IEPEMEHHOTO TOKA aHAJIH-
TUYECKH, C IPUMEHEHHUEM I1aKeTa
Mathcad ux monenupoBaHue B
cpene Multisim

29

25

Tema 5. MccnenoBaHus 9acToT-
HBIX CBOWCTB YETBIPEXITOIOCHU-
KOB C IPUMEHEHHUEM ITaKeTa
Mathcad ux monenupoBaHue B
cpene Multisim

28

25

Tema 6. MccnenoBanue nepe-
XOJIHBIX TIPOIIECCOB B JTMHEHHBIX
AJIEKTPUUYECKUX LEMSIX C pUMe-
HeHueM naketa Mathcad ux mo-
JenupoBaHue B cpese Multisim

25,7

24,7

Tema 7. HcciaenoBanue Ouro-
JISIPHOTO TPAH3UCTOPA B Cpejie
Multisim

22

20

Tema 8. MonenupoBaHue ycu-
JUTEN Ha OUIOJIIPHOM TpaH3U-
cTope B cpeae Multisim

22

20

KoHnTtpouns:

Koncynpranuu

dopma OTYETHOCTH: IK3aMEH

0,3

Hroro 3a 9 u 10 cemectp

216

10

10

184,7




I11. OIEHOYHBIE MATEPHAJIBI JJISI TIPOBEJAEHWS TEKYIIEA U
MPOMEXYTOUYHON ATTECTAILIMUA OBYYAIOIIIUXCSA MO JUCIU-
IJIMHE

OrneHka 0CBOEHUsI 00Yy4arOIUMUCS COAEPKAHNS TUCHUIUIMHBI (MOAYJISI) BKIHOYA-
eT TEeKYIUI KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOUHYIO aTTECTALUIO O0YYArOIINXCA.

Texymmii KOHTPOJIb yCIIEBAEMOCTH OOECIIEYMBACT OIICHUBAHUE XOJa OCBOCHHUS
IUCUUIUITMH (MOAYJEH) M OCYIIECTBIISIETCS C MOMOINBIO CJEIYIONUX OIIEHOYHBIX
CpeAcTB: cobecenoBaHue, TeCThl U JabopaTopHble paboThl. BHyTpucemecTpoBas arTe-
CTalus MPOBOJAUTCS B (pOpME KOHTPOIBHOU pabOTHI.

OueHo4HbIE CpeIcTBA
TecToBbIC 3a1aHUA

1. Vkaxkurte BoIpakeHHUE y3710BOro HanpsikeHus Uig U151 cXeMbl

(cM. puc. cripaBa). E1 E 1l
Un=E1+E y,- t/Ri+E/Re Y=g —p IC RD
1/Ry +1/R, +1/R R1 Rz
O @) ©) U 0
1

2. YKaxxuTe, 4TO MOHUMAIOT O] BBIpaKeHHEM: "0aTapeiika cesa'?

O Vmenpmmace DJIC akKyMyaaTopHOit 6aTapen
O VBenunuunock BHyTpEeHHEE CONPOTHBICHUE GaTaper
O VYwmenpimnuch DJIC u BHyTpeHHEE CONPOTUBIICHNE OaTtapen

3. YkaxuTe, 4eMy paBHO Hampsi:KeHHe Ha 32)KMMaxX MCTOYHHKA HAMPSIKCHUS TPU XOJOCTOM XO-
ne?

u=o0 U= U=E U<E
©) ®) ®) ©)

4. B pexxuMe X0JIOCTOro X0/1a HaMpsDKeHHE Ha 3aKuMaxX UcTouHrKa Hanpspkenus U= =12 B (I
=0), a B pexxume Harpy3ku U = 11 B, | =1 A. Ykaxure, yeMy paBHO BHyTPeHHee CONPOTHBJIECHHE
MCTOYHMKA SHEPTrun’?

0,5 Om 0,75 Om 1 Om 1,5 Om
©) ©) O O

5. Ykaxute, yeMy paBHO HOMHHAJIbHOe HanpskeHue U ncrounnka Hanpspkerus ¢ DJ[C E = 230

B u BHyTpenHuM comnpotuBieHueM R, = 0,1 OM, eciiu HOMUHABHBIN TOK =100 A?
200 B 220B 225 B 230 B
©) ©) ©) ©)

6. Ykaxure popmyry pacyéra yucia He3aBUCUMBIX YPAaBHEHUH CXEMBI I[N 0 TIEPBOMY 3aKOHY
Kupxroda (B — uucino BerBeit (0e3 yuéra BeTBE C HCTOYHUKAMH TOKa); ¥ — UUCIIO Y3JIOB CXEMBI).

N=B-(V-1) N=B N=V-1 N=V N=V+1
O O O O O

7. Yxaxure, yeMy paBeH (pa3oBblii yroJ B e CHHYCOMIATBLHOTO TOKA, COJIEPKAIICH MOCIe10-
BaTEJIbHO COCMHEHHBIC PE3UCTOP C compoTuBiIeHHEM R = 5 OM u KOHJEHCATOp C COMPOTUBICHUEM
Xc =50m?

@ = 30° 45° 60° - 30° -45° 90°
O @) @) O @) @)



7

8. Ykaxure, KAk H3MEHUTCH TOK B BETBH, COJEPKaIeH MHAYKTHUBHBIN SJIEMEHT, €CIIU MPH HEH3-
MEHHOM YPOBHE HaIPsDKEHHsI HICTOYHMKA CHHYCOMJIAJIBHOTO TOKA YBEJIIMYUTh YaCTOTY HANPSDKEHUS B 4
pasa?

O BenuuuHa TOKa HE M3MEHUTCS
O Tok yMeHbLIUTCA B JIBa pa3a
O Tok yBenmuures B 4 pasa
O Tok ymenbmmrcs B 4 pasa
9. Vkaxurte, yeMy paBeH Tok | B nmocnenoBarensHoit RL-enn (R = XL = 70,7 Om) cunycou-
JaIbHOTO TOKA ¢ HAPSHKEHHEM U = /2 - 220sin 314t B?
44 A 22 A ITA 55A 22A
®) ®) ®) ®) ®)

10. Kongencarop ¢ émkocthio C = 1/6280 M® ycTaHOBJIEH B IIENHA CHHYCOMJIAJBLHOTO TOKA C
HanpsKeHUueM U = \/g -220sin(27 - 1000t + 77/6) B. Ykaxute, uemy paseH Tok | nenn?
0,22 A 0,44 A 22 A 44 A 10 A
@) @) @] @] @)

11. Ykaxure BE€TBb, C KOTOpOﬁ CHATBI OCLHUJIJIOrpaMMBbl HAITPSPKCHUA U

u
TOKaA. H
m@ t

0 (YY) _o0 oYY\ o 0)
g Y ("o oz N4
(@) O O O
u
12. YkaxuTe BeTBb, ¢ KOTOPOM CHSTBHI OCHUILUIOIPAMMBI HaIlpsiKe- ﬁi t

HHS U TOKa, eciad R = X = Xc. 0 \ 7
°_:R’_“C—° O—%]_ﬂ[\ﬂ_o —"" o °_%]’JTYLHC_° o—“c—o

©) @) @)

13. Ykaxwure, ueMy paBeH (pa30Bblii YroJi B 1N CHHYCOUJAILHOTO TOKA, COJEpIKAIIeH moce-
JIOBaTEJIbHO COEIMHEHHbIE Pe3UCTOp ¢ comnpoTuBieHueM R = 1 OM M ujeanbHyl0 MHAYKTUBHYIO Ka-
TYLIKY ¢ conpoTuBieHreM XL = /3 Om?

¢ =—30° —45° ~60° —90° 60° 30°
o o O o o o

14. Vkaxure 7KBUBAJIEHTHYIO CXeMY 3aMellleHHsl TACCUBHOI'O JABYXIIOJIOCHUKA, €CIIM U3BECTHBI
TOK Y HaNPSDKEHHE Ha €T0 3aKMMaXx:

i =+/2-225in(27-1000t + 60°) A 1 u = ~/2 - 220sin(27 -1000t + 30°) B.
o—%]_r\[\n_o o—:R}—”C—o — "o o—“C—o

®) ®) ®) ®)

15. Vkaxure OKBHUBAJICHTHYIO CX€MY 3aMEIICHUA IMAaCCUBHOI'O0 ABYXITIOJIIOCHUKA, €CIIM U3BCCTHLI
TOK W HANIPAXKCHUC HA €TI0 3a)KNUMax:

i =+/2-10sin(27-1000t +120°) A u u = +/2-220sin(27 -1000t +180°) B.
° R L R “C L R] O_”c

@) @) @) ©) @)

16. Vkaxure OKBUBAJICHTHYIO CXE€MY 3aMCEIICHUS ITaCCMBHOI'O JABYXITIOJIIOCHUKA, €CJIIM U3BECTHBI
TOK W HAIIPSAXKCHUEC HA €ro 3aKNMax:

@)
©)



TRL R “C L s e

i =+/2.-sin(27-1000t + 60°) A 1 u = +/2.-10sin(27 -1000t + 60°) B.
O O O @) O
17. Vkaxure, ueMy paBHbI conpoTubjienns R' u X' nsyxnomocHuka tuna S (mocienoparebHas
R'L'-BeTBB), €Clii U3BECTHBI CONMPOTUBICHUS R 1 X|_ (R =XL=40Om ) JBYXIIOJFOCHUKA TUTIA P?
R=X''= 80mMm 40m 20M 10m 0,50M 0,250M
O O O O O O

18. Ykaxure, yeMy paBHO SKBUBAJICHTHOE CONMPOTHUBJIEeHHE Z JIBYX- 1o-

mrocHuKa tuna P (cm. puc. cipaa), eciii R = XL = X¢ =2 Om?
120m 8Om 4 Om 2 Om 1 Om
@) @) O @) @)

19. Vkaxure, yeMy paBHO MOKa3aHHe aMIlepMeT- pa Al,
€CJIM U3BECTHBI IIOKa3aHus amnepMerpoB A2 =4 A u A3 - =3 A,
YCTAHOBJICHHBIX B BETBSX Pa3BETBICHHS LENH (CM. pHUC. crpa-
Ba)?

7TA S5A 4A 3A 2
O @) O ©) @)
20. YkaxuTe BbIpa:KeHHsl KOMIUIEKCA IMOJIHOTO CONPOTUBIIEHUS MocienoBaTenbHoi RL-1iemnu.
Z=2el? Z=R-jXL Z=R+ jX_ Z=2e77 Z=27e1%
O O O O O

21. Yxaxwure, 3aBUCHT JIM MOJHOE conpoTuBiaeHue Z maccuBHoro RLC-nByxnomrocHuka tuna S
WK THITAa P OT 4acTOTHI MATAIOMIETO €r0 CHHYCOUJAIBHOTO HATIPSIKCHHUS?
Ja O Her O

22. YxaxuTe, B KaKuxX HpeeJax U3MEHAETCs yroi ¢ KOMILJIeKca MOJIHOro conpoTuBieHus RLC-

JIBYXTIOJIFOCHUKA THUIA S P M3MEHEHUH YacTOTHI f muraromero Hanpsskenust or - 0 10 00?
0...42 —7...0.. 47 —7/2...0 —2..0..+7d2 +72...0

O O O O O
23. Ykaxure, yeMy paBeH TOK | cxemsl (cM. puc.), ecan R = X = X¢c=10Om, U =10 B?

I_R L Cl C

u . RI_IJL
oL T

3A 5A 6 A 8 A 10 A

©) O O ©) O

24. YkaxuTe, MOXKET JIM YToJ CABUTa (a3 MEKIy BEKTOPAMH IHUTAIOIIECTO HAMPSHKESHUS W TOKA
naccuBHOro RLC-nByxmontocHuka Trma S npeBbimats + 90°?

Ja O Her O

25. YkaxuTe, Kakue NPHU3HAKHM W3 TPHUBEACHHBIX HUXKE XapaKTepU3yIT PEKHUM pPE30HAHCA
HANPSDKEHUH, a KaKue — PeKUM Pe30HaHCa TOKOB:

0) BO3HUKAET B IIEMH CUHYCOHMIATBLHOTO TOKA, KOT/Ia KAaTyIIKa U KOHJEHCATOp BKIFOUEHBI MOCIe-
JIOBATEILHO MEXAY COOOM U C UCTOYHHKOM,;

6) TOK Ha 3a)KHMax KOHTYpa JOCTUTACT MAaKCHMAJILHOTO 3HAUCHUS;

2) TOK Ha 32)KMMax KOHTYpa JOCTUTAeT MUHUMATBHOTO 3HAYCHHUS;

0) 3HAYCHUE MOJIHOW BXOIHOM MPOBOJINMOCTH KOHTYpa MUHHUMAJIHHOE;

e) SHAYCHUC TOJIHOT'O BXOJHOT'O COIMMPOTHUBJIICHUA KOHTYpAa MUHUMAJILHOC,

Jic) ueM OoJibIie JOOPOTHOCTD, TEM YK€ MOJI0Ca MPOMYCKaHUs KOHTYpaA:



051 pe3onanca nanpsixcenut: a)d  0) 0 ) 0O 20 0) 0 e 0O ox) 0O
0151 PE30HAHCA MOKOE. )0 6)0 0O 20O 00O e 0O x)0O

26. YKaxuTe ycJ0BHe BOSHUKHOBCHUS PE30HAHCA HAMPSHKEHUH.

Oz.=0 O [X/]=|Xc] O b=/ ©OR=0 0 pz0

27. YKkaxXuTe MUHUMAJIFHOE YHMCJI0 MPOBOIOB U COSTUHEHUS TPEX(HA3HOTO UCTOYHUKA C TPEX-
(a3zHBIM TPUEMHHUKOM.

6 5 4 3 2
O O O O O

28. YkaxuTe, yeMy paBHa CyMMa TPEX JIMHEHHBIX TOKOB B TPEXIPOBOJHOM IEMH Tpex(hazHOro
TOKa?

31, NEYF 1 ./ /3 0
O O O O O

29. Ykaxure, Ha KaKOW U3 MPUBEICHHBIX CXEM IeNH TpeX(a3HOro ToOKa HMCTOYHUK U MPUEMHUK
SHEPTUU COCIUHEHBI M0 cXeMe:

T
m _ >,
S >
Lo |
] g,
T
m P @
& L~ |
M M\ R
TPEyroNbHUK-3Be31a: @) [ 0) [ 8) [ 2) [
3BE3/1a-TPEYrONbHUK: @) [ 0) [ 8) [ 2) [

30. MoseT JIM HCIOJIb30BaThCS B KAayeCTBE HEWTPAIbHOrO MPOBOAA Tpex(asHOoW Iemu Me-
TaJTMuecKas oommeka (Kopmyc) camosera?

O Ja O Her
31. Vkaxwure, Kakue U3 YKa3aHHBIX HaIl- 7\ A psoKe-
HUM UCTOYHMKA TpeX(Pa3HOro TOKa OTHOCHAT: _/
@) K (ha3HBIM HAMPSHKCHUSM: /™ B l/QAB T Ucy
T Uns 7 Usc JUc N \LUBC |
" UcA 1 Us T Ua 7\ C VvV
0) K JIMHEHHBIM HAIIPSKECHUSIM: \_/ U
O Une T Usc O Uc ‘LQC Ysy =
T Uca 1 Us T Ua

32. VKaxuTe COOTHOWMIEHMs] MEeXIy (a3HbIMU M JIMHEHHBIMU HANpPsHKEHUSAMU M TOKAMHU TIPU
paBHOMEpHOW Harpy3ke Tpéxda3HOro npuéMHUKA, COETUHEHHOTO:

ssesmoit: 11U, = Uy “U,=Us/N3  nu=3u, L=y
T L=1/N3 nu,=3u, S ,=+31,
TPECYTrOJIbHUKOM:
S U= Uy TU,=UgB OU=3U, D=1y

G L=1,/V3  0u,=v3uU, I1,=31,
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33. AHanu3upys BEKTOPHYIO AUAarpaMMy HanpspKeHUH
YK@KHUTE, KAKHe TTACCHBHBIE JIEMEHTHI BKJIIOYEHBI:

Bdasyb: R ORL CORC 0L [OC
Bdasyc: JR ORL ORC OL 0OC

1 TOKOB,

34. YkaxxuTe BBIpaKEHUSI aKTUBHOW MOIIHOCTH, MOTpebisieMol TpEX(asHbIM NPUEMHUKOM IPHU
PaBHOMEPHOI Harpys3Ke.

S P=Uglgeosgy [ P=/3Uglgcosps 1 P =3Uglsc0s0,
O P=3Ucosgy O P =U,Lcosg, P = /3 U008,

35. VYkaxwurte, mo Kakoi (opMmyie ONpEeAesSIOT HamnpsiKeHHe CMellleHUusl HeWTpaam B
Tpex(das3Ho 1enH, B KOTOPOM MUCTOUHUK U MPEMHUK COEAMHEHBI 10 cXeMe 3Be3/1a 0e3 HeHTPalbHOro
IIPOBO/IA [TPY HEPAaBHOMEPHOM Harpy3ke?

YaEa+tY Eg+Y . E(
O Unw = Y 4, +Y, O QnN:Ud;/\/g

Y,Ep+ YpEg+ Y Ec
Xa + Xb + Xc + XN

OQI’IN:O O QnN:

i, A

36. AHanMsupys OCLUMIUIOTPAMMY TOKA, ONDENENNTE » 71gl-
ko3¢ punuent 3aryxanusa « (1/C) u wacrory @, (paun/C)

CBOOOTHBIX KoJieOaHmid B mocienoBarenbHoM RLC-koHTYpe. tc
a=00 050 1 O 227180 0O w, =
2z O O 420 00 10
37. YkaxxuTe BeIpakeHHE opuruHaia toka i(t) mo HaiijienHoMy ero uzobpaxkenuto (o Jlammacy)
5
| — .
(P) (p+3)2+52

i(t) =5t j(t)=5e~3sin5t i()=5 i(t)=5sin5t j(t)=e-3 i(t)="5cos5t
O O O O O O

38. VkaxuTe, 3aBUCUT JIH BbIPasKeHHE XaAPAKTEPUCTHYECKOE YPABHEHHE U €ro IMOpPSJIOK OT
BO3JICUCTBYIOIIEH HA 1IETIh PYHKITUN?

O Ha O Her

39. YkaxuTte Bblpa)keHHE BTOPOI0 MpaBuiia KOMMYTALUH.

OiL(05) #iL(0) OQuc(0+)=uc(0) OiL(0:)=iL(0) O uc(0+) =uc (0.
40. YkaxxuTe BbIpa)XKeHUE MePBOro MPpaBUia KOMMYTAIUH:

OiL(0.)#iL(0) Ouc(0s)=uc(0) OiL(0s)=iL(0.) O uc(0+) =uc(0.)

41. YkaxuTe, MOXKET JIM TIPH KOMMYTAIUSAX B TUHEHHON SJIEKTPUUECKOM 1Iemu, conepskamient R, L
u C 2JeMEeHTHI U MOAKIIOYAEMON K UCTOYHHUKY TIOCTOSSHHOTO HANPsDKCHHS, TOK B PE3UCTUBHON BETBH,
HMEIOIIENCS B CXEME LIEMH, M3MEHHTLCA CKAYKOM?

O JHa O Her
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42. YkaxuTe BbIpa:keHue CBOOOIHOTO TOKa!

a) ice = Ae%sin (ot +H); 6) ice= ACPL + Ase Pl gy i, = Aje Pl Ayte Pt

1. B ciiyuae oTpunaTenabHbIX BEIIECTBEHHBIX KOPHEH KBAJAPaTHOIO XapaKTePUCTHIECKOTO
YpaBHEHUSI;

a) @) 0) @) 8) @)
2. B ciydae mapbl KOMIIIEKCHO-CONPSKEHHBIX €r0 KOPHEH.

a) O 6) O g) O

43. Yxaxure rpauk nepexoaHOT0 TOKa B IEH BTOPO- ! a) ro
NOPsIIKA NPU BEIECTBEHHBIX KOPHIX XapaKTEPUCTUYECKOTO ypaB-
HEHMUA. 6)

44. Yxaxure, Kak Ha3bIBalOT B OTEYECTBEHHOH JIUTEPAType TUPUCTOP, MPOIYCKAIOUINI TOK MpU
MOJIOKUTEIHHON U OTPUIIATEIILHON MTOJIYBOJTHAX aHOIHOTO HAMPSIKEHUS?

Junucrop Muax Tpunucrop Tpuax Cumucrop
©) O ) ) ©)

45. YKaxuTe, BO3MOXKHO JIM [10CJI€ OTIUPAHUS TUPUCTOPA U MOJIO)KUTEILHOM HaIlPSLDKEHUU Ha €ro
aHoJie MpepBaTh MIPOTEKaHHE aHOJHOI'O TOKA MOCPEICTBOM HM3MEHEHHs MOJIIPHOCTH YHPABIISIOIIErO
UMITyJbca?

Ha B03M0XHO TOJIBKO
BO BCCX TUIIAX TUPHUCTOPOB HeBo3MoxHO B CIICHUAJIBHBIX THIIaX TUPUCTOPOB
© ©

46. HazoBuTe peskuMbl padOThl OUMOISIPHOTO TPAH3UCTOPA U IalTe UX KPATKYIO XapaKTePUCTHKY.

47. YxaxwuTe, Kakoii (popMy10ii onmuckBaeTcs kod(HIIEHT Tepenaun 1o Toky N1 GumnonspHoro
TpaH3ucropa?
h213=AUK3/A|K‘ hoiy =(@=D/a  hus =Alg A5 hay =A|K/A|};‘UK9

O O O
48. YkaxwuTe, B KaKOW cxeMe BKJIKYeHUsI OUTIONIIPHOTO TPAH3UCTOpa:

| g=const =cons

a) MAKCUMATIbHOE 8X00H0E conpomueﬂeHue:

B cxeme ¢ OD B cxeme ¢ Ob B cxeme ¢ OK
O O @)

0) MakcumanvHwlll KOdphuyuenm ycuienus no MOWHOCMU.

B cxeme ¢ OD B cxeme ¢ Ob B cxeMme ¢ OK?

O @) @)
49 YKa)KI/ITe l'lOpﬂ)IOK BXOOIHOT'O COHpOTI/IBJ'ICHI/ISI ITOJICBBIX TpaHSI/ICTOPOB, BKJIFOUCHHBIX ITIO CXEMCEC
¢ OU:

O Jlecatku-cotan om; O Jlecarku-cotau kuaoM; O JIeCATKU-COTHU METAOM.

50. YkaxuTe BO3MOKHYIO MAKCHUMAJIBbHYI0 YaCTOTY ITPpeoOpa3oBaHusl CUTHAJIOB B YCTPOMCTBaxX Ha
0a3e MoJIeBOr0 TPaH3UCTOPA:

a) C YNpasisaiowum p-n-nepexooom.

500 MI 1 1...21Tm; 8...10 I'T; 12...18 I'T;
O O O O
0) ¢ U30IUPOBAHHBIM 3AMBOPOM.
500 MI'm; 1..21Tm; 8...10 T, 12...18 T
O @) @) O
51. VKaxxuTe HOMep CTOKO-3aTBOPHOM XapaKTEPUCTUKHU /-KaHAIBHOTO TTOJIEBOTO TPAH3MCTOPA:
S a)
o 1 2 3
: e O O
1 3

0) ¢ ynpasnaowum p-n-nepexooom.

/ lco

- US‘O -Lha I Unop l%H
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1 2 3
O O O
B) CO BCTPOCHHBIM KaHAJIOM:
1 2 3
O O O

52. KakoB (pu3nueckuii cMbIC] N-m1apaMeTpoB U MPH KaKUX YCIOBHSIX MX OMPEACIISIOT?

53. Ykaxure, Kakas cxeMa BKJIIOYeHHUs] OUITOIIPHOTO TpaH3UCTOpa HanboJjee pacipocTpaHeHa’?

Cxema c OD Cxema c OK Cxema c Ob
O O O
54. Vkaxure, Kakue OCHOBHbIC HOCHTEJIN 3apPsA0B B II0JIEBOM TPaH3UCTOPE:
a) ¢ n-KaHanioM: SIIEKTPOHBI; IBIPKH;  3JIEKTPOHBI U JIBIPKU;
O O O
0) ¢ p-kananom: aneKT(;))OHH; ;[legl; AJIEKTPOHBI g JIBIPKH.

55. Ykaxure, KAKUMHU NpeuMyliecTBaMu 00J1a/1at0T 10JIEBbIE TPAH3UCTOPHI 10 CPABHEHUIO € Ou-
HOJIIPHBIMU?

'] Manoi MHepLUUOHHOCThIO, O0YCIIOBIEHHON TOJBKO IMpOIeccaMy Mepe3apsKu ero BXOJIHOM U
BBIXOJIHON éMKOcTell. B moieBbIX TpaH3uCTOpaxX OTCYTCTBYIOT IIPOLIECCHl HAKAIIMBAHUS U paccachiBa-
HUsL 00BEMHOTO 3apsijia HEOCHOBHBIX HOCHTEJEH, OKa3bIBAIOIMX 3aMETHOE BIMSHHME Ha ObICTpOAEH-
CTBHE OMIIOJIIPHBIX TPAH3UCTOPOB.

| ITOHM>KEHHBIM BBIXOJHBIM CONPOTHUBIICHUEM.

| BBICOKMM BXOJHBIM COIPOTUBIIEHUEM I10 IIOCTOSIHHOMY TOKY U BBICOKOW T€XHOJIOTMYHOCTHIO.

| bonpimuM najgeHueM HanpspkeHus Ucy Ipu KOMMYTaIUsAX MaJlbIX CUTHAJIOB.

| bonb1eil TeMepaTypHOi CTaOMIIBHOCTBIO €r0 XapaKTEePUCTHK.

"] IIpeHeOpeKUTETHHO MaJIbIM BXOJHBIM TOKOM, HE3aBUCSIINUM OT HANpPSKEHUS MEXIY 3aTBOPOM
U UICTOKOM.

56. Omnpenenure MOHATHSA TOJIEBBIX TPAH3UCTOPOB: a) MOPOrOBOE HANpsDKEHUE; 0) HampsKeHHe
OTCEUKH; B) HANpsYKEHNE HACHIIIECHUS.

57. YkaxuTe, B 4EM paziruue MEXIy TPaH3UCTOpaMH C YIpPaBISIOLIM p-n-iepexogom u M/II1-
TpaH3UuCTOpamu?

] XapakTepoM M3MEHEHUsI CEUECHMsI TPOBOJIAIIETO KaHala: B TPAH3UCTOPE C p-n-IIEPEXOJ0M ILJI0-
1aJlb MONEPEYHOr0 CeYEHUs KaHala MEHsIeTCs 3a CUET M3MEHEHHUs TUIomanu o0eqHEHHOTO cIos 00-
paTHO BKIIIOYEHHOTO p-n-nepexona, a B M/III-TpaH3ucrope ceyeHrne npoBOAIIETO KaHajda MEHSETCS
3a CUET U3MEHEHMs IPUITOBEPXHOCTHOIO 00OTallIEHHOT0 HOCUTEISIMU 3apsiI0B CJIOSI WIIM CO3/IaHUEM U
pacuImpeHrueM BO3HUKAIOIIETO HHBEPCUOHHOTO CJIOS B MOJTYMPOBOIHUKE.

" IloneBble TPAaH3UCTOPHI C p-n-TIEPEXOAOM pabOTAIOT TOJIBKO Ha 00€IHEHNE KaHajla HOCUTESIMU
3apsiioB, a MJIII-Tpan3ucTopsl paboTaroT Beeraa ToJIbKO Ha 000TalleHne MPOBOIAIIETO KaHaa.

1 MakcuManbHO# rpaHuIieil 4acToThl fy mpeoOpa3oBaHus CHTHAJIOB: ISl YCTPOMCTB HA TpaH3U-
cropax ¢ p-n-niepexonom yacrora fm = 12...18 I'Tu, a mna yerpoiicts Ha M/II1-Tpan3uctopax fm =
1..21To.

"] BuioM CTOKO-3aTBOPHBIX XapaKTEPUCTHK: MPHU HYJIEBOM HANpPSHKEHUH Ha 3aTBOPE Y TPAH3HUCTO-
POB C p-n-TIEPEXOAOM TOK CTOKAa MaKCUMaJIbHBIN, a y M/III-TpaH31CcTOPOB — TOK CTOKAa HUYTOKHO Ma-
JIBIN.

58. YVkaxwure, ueM otiamvaorcess MJII1- MOII-?

O MarepuanoM H30ISMIUHU (TUIEKTPUK WA THOKCH]] KPEMHHS) MKy 3aTBOPOM M KAHAJIOM.

O Marepuajiom NOJI0KKH (JIUIEKTPUK WIH JBYOKHCHh KPEMHUS).

O Koncrpykuueit kanana: B M/II1-tpan3ucrope BcTpoeHHsli kaHai, a B MOII-tpan3ucrope —
M30JIMPOBaHHBIN.

O Crenenpo oboramenus kanana: B M/I[I-tpan3ucTope kanan o0eJHEH HOCUTESMU 3apsja,
a B MOII-Tpan3ucrope oboramés nmu.
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59. Vkaxute THI yCHJIMTEJsl, Y KOTOPOro K03(ppUineHT ycuaeHus mo HampsoKeHHIO MEHBIIE
€IMHUIIBI.
O TpansucropHslil ycunurens B cxeme ¢ OO
O TpanzucropHslii ycuiurelb B cxeme ¢ OK
O JuddepeHunanbHbIil yCUITUTETh

60. YkaxuTe BbIpazkeHue Ko3(QPUIMEHTa YCHIICHHUS 110 HANPSHKCHUIO TPAH3UCTOPHOTO YCHIIATE-
1151 B cxeMe ¢ OD.

ha1Rk O Mg 0 K, (1+h21)Ry

" g (L+ hyRk) hus "+ L+ )Ry

61. YkaxuTe, Kak U3MCHHUTCS MOJIO}KeHHEe HATPY304HOI JIMHUH B TPAH3UCTOPHOM YCHUJIUTEIIC B
cxeme ¢ OD:

O K,

a) npu ymenvuienuu conpomusnenusi R 6 yenu koniexmopa:
O JIunus caBUHETCA BIIEBO
O HaxiioH 1MHUN yMEHBUIUTCS
O JIuHus cABUHETCS BIIPABO
O HakJIOH NTMHUH yBEINYUTCS
6) npu yeenuuenuu I/]C ucmounuxa numanus E,:
O JluHus caBUHETCS BJIEBO
O HaxiioH 1MHUN yMEHBUIUTCS
O JluHHS CABUHETCS BIIPABO
O HakJIOH NTMHUY YBEJINYUTCS

62. Ykaxure, Kakoil Ko3(pPUIMEHT yCHIeHUs 0 HANPSKEHHUI0 B JennOenax UMeeT JBYXKac-
KaJHbIA ycumurens, ecan Ky1 = 100 u Ky2 = 10, rae Kyi u K2 — k03pOUIMEHTH yCHIIEHHUS TIEPBOTO U
BTOPOTO KacKaoB?

O 20 nb O 40n6 O 6016 O 80 nb

63. Ompeznenure KOIP(PUIMEHT YCHJIEHHS MO MOIIHOCTH JBYXKACKAIHOTO YCHIJIUTENS, €CIIH
KaXIbIi KacKaJ] 00€CIIeUnBACT ICCATUKPATHOE YCUIICHUE 110 HATIPSDHKCHHUIO.
O 100 O 2000 O 400 O 10000

64. YkaxuTe, KaKylo poJib B CXeMe TPaH3UCTOPHOTo ycunurens ¢ 09?7
a) uepaem xonoerncamop C», 6KIOUEHHbLIL 8 Yenb IMUMmepa.

O Oobecneunaer OOC 10 IEpeMeHHOM COCTaBIAIOIICH CUTHAA

O Ob6ecneunBaet Oananc ¢a3

O Pe3sko ocnabnser (ycrpanser) OOC mo nmepeMeHHON COCTABIISIONIEH CUTHAIA
O OO0ecnieunBaet mojavy CUTHaIa 0OPaTHOM CBS3H HA KOJUIEKTOP TPAH3UCTOPA

0) uepaem pesucmop Ry, exniouennwiii 6 yenv smummepa

O O6ecneunBaer OOC 10 MepeMEeHHON COCTABJISIONIEH CUTHAIA
O OOecneunBaet OalaHC aMILIATYL

O Vecrpanser OOC 1m0 MOCTOSHHON COCTABIISAIONICH CUTHAA

O O6ecneunsaer OOC 10 OCTOSHHOM COCTABIISAIONIEH CHTHAIA

65. YkaxxuTe, COACPKUT JM BBIXOAHOHN cUrHal TudepeHIMaIbHOr0 YCUIUTENs ¢ CUMMETpUY-
HBIM BXOJIOM U BBIXOJJOM MH(OPMAIHIO 0 3HAKe TIOCTOSIHHOI'O BXOJJHOTO CHUTHasa?

O Jla O Her
66. Ykaxure mpuunHel Apeiia HyJsi B 1udepeHInanbHbIX YCHITUTEIX.

| TloxkiroueHue K BXOAY TG PepeHIIHATBLHOTO CUTHAIA
| I3MeHeHMe TeMITepaTyphl OKPYIKaIOIIeH Cpeibl HIIH CaMOpa30rpeBaHue TPAH3UCTOPOB
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] Paznuure B mapameTpax KOMIIOHEHTOB OJIHOI U TOH e MapKu, HAPUMED, HEOJMHAKOBBIC
COIIPOTHUBJIEHUS] SMUTTEPHBIX 00J1aCTE TPAaH3UCTOPOB B YCUIIMTENE, BBIIOJHEHHOM IO Ia-
paienbHO-0aTaHCHON cxeMe

| Buernue nectabunusupyronie GakTopbl TUIIA CHIT 36MHOTO TPUTSKECHUS

] Crapenue 351eMEHTOB U KOJIcOaHNE HAMPSHKCHUS TTUTAHUS YCHITHTEIIS
67. Ykaxure XapakTep u3MeHeHUsI Kodpuuuenrta ycwieHus Ky ycunutensHoro kackazna ¢ O3
IIPY YBEJIMYEHUH CONPOTUBIIEHHS pe3ucropa Ri.

O Koadduuuent Ky yBenuaurcs

O 3nauenue kodd¢unrenta Ky He 3aBUCUT OT U3MEHEHUS COMTPOTUBICHUS Rk
O Koaddumuent Ky ymeHpmHUTCA

68. [TosicHuTe Ha3HAYeHHe e TUTeNIA HanpskeHust Rp1 — Rp2 B cXxeme yCHIuTenbHOro Kackaaa ¢
0D.

O OGecneynBaeT HEOOXOIMMOE 3HAYCHHE TTOCTOSHHOTO HANPsDKCHHUS Ha SMUTTEPHOM Iepe-
X0JI€ MPU MTUTAHUH BCEX IIENEH TPaH3UCTOPA OT OJJHOTO OOIIErO NCTOYHUKA MU TAHUS

O Ob6ecnieunBaeT TEMIEPATYPHYIO CTAOMIM3AIMIO pa0OTHI Kackaaa

O Ycrpanser OOC 110 MOCTOSSHHON COCTaBJIAIONICH CUrHaIa

O VYBenuuuBaeT BXOJHOE COMPOTHUBIICHUE YCUIIUTEILHOTO KacKaaa

69. Ykaxute oCHOBHYIO Ipu4uHy cnaga AUX ycunutensHoro kackaga ¢ OD B 006JaCTH HU3KHX
4acToT.

O Hammuue nenurtens HanpsbkeHus Ry — Rpp

O Brutouenue KoHieHCaTOpa CBSI3U B LIEMb 0a3bl
O MexanekTpoaHble EMKOCTH B TPAH3UCTOPE U MOHTaXKHbIE EMKOCTH
O MHcnonb3oBaHKWE KOHIEHCATOPA CBS3U B BBIXOJHOW LIETIH

ITpoMexyTouHas arrecTanus 00y4aroIUXCsl OCYLIECTBIIIETCS B (POpME dK3aMeHa
C MCIIOJIB30BAHUEM CJIENYIOLINX OLICHOYHBIX MAaTEPHAIIOB:

Bomnpocs! k 3k3aMeny
(7 cemecTp, ouHas popma 00yUeHUs1
13 TpumecTp, 04HO-3204HasA popMa 00yUeHMS,
10 cemecTp 3a0unasi popMma 00yueHUs)

1. BBox u penakTUpOBaHME MaTeMAaTHUECKUX BhIpakeHuit B Mathcad.

2. Bbluucnenue uHTErpanos (onpeeaeHHbIX U HeonpeaeneHHbix) B Mathcad.

3. Brruucnenue ¢pynkuuii B Mathcad.

4. Beruucnenue nuddepennuanos B Mathcad.

5. Brruucnenue psanos B Mathcad.

6. Bwruucnenue matpuir B Mathcad.

7. Tlanenmu mento, koMaHa u ¢hopmarupoBanus Mathcad.

8. Iloctpoenue rpadukoB B JeKapTOBOW U MOSPHON cucTeMe koopauHat B Mathcad.
9. INoctpoenue rpauKOB TPEXMEPHBIX IPAPUKOB.

10.IToctpoenue rpaKOB THCTOTPAMM.



15

11.TTocTtpoenue rpauKOB TOYEUHBIX T'paUKOB.

12.TToctpoenue rpadKOB BEKTOPHBIX TOJICH.

13.ITocTpoeHre KOHTYPHBIX TpadUKOB.

14. YucneHHsle 1 CUMBOJIbLHBIC 3HAUCHUS BhIpaxkeHui B Mathcad

15. 3mepenus Ha OCTOSTHHOM Toke. CxeMbl ¢ pesuctopamu. M3MepeHust ¢ UCIOIb30-
BaHHWEM HHJIUKATOPOB. M3MepeHus ¢ moMoIpi0 MyabTUMeETpa. Vcrnonbp3oBaHue Bat-
TMETpaA.

16.Anamu3 DC Operating Point Analysis. AHaau3 y3J0BBIX HAIPSDKEHUH B IEMSAX C 3a-
BHUCHUMBIMU UCTOYHUKAMHU.

17.Tok u HanpsbkeHue quona. 3smeHeHue Temneparypsbl, IPUHATON MPU MOJAEIUPOBa-
HUU

18.Ilony4yeHne SKBUBAJIEHTHBIX cXeM Mo Teopemam TeBeHnHa u Hoprona. Pabouas
TOYKA TPAH3UCTOPA.

19. Ananu3 1enei MOCTOSHHOTO TOKa. BompTammiepHas XxapakTeprucTuKa THoa.

20.ITomryuenue BOIbTaMIIEPHBIX XapaKTEPUCTHUK IMO0/Ia ¢ TIOMOIIbIo [V-oTTepa.

21. Brnoxennsiii ananu3 DC Sweep. Xapakrepuctuku ounossipaoro tpanzuctopa BJT

22. IlonyuyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK OUMOJsipHOro Tpansucropa BJT ¢ mo-
Moiisko [V-miorrepa.

23.U3mepenne Moy u aszel ¢ momotbio pyHkuuu AC Analysis.

24. Co3znmanme rpadukoB bome ¢ momompeto bone-miorrepa.

25. Coznanwue rpaduxoB boae ¢ momomsto pynkunu AC Analysis.

26. I3Mepenue MoJTHOTO KOMIUIEKCHOTO COTIPOTHUBIICHUSI.

27. VI3amepeHne akTUBHOT'O COTPOTUBIICHUS C IIOMOILBIO MYJIBTUMETPA.

28. N3mepenne compoTUBIICHHS B TACCUBHOM cxeme ¢ rmomotnbio ananmmiza SPICE.

29. N3mepenne conmpoTUBIICHUS B aKTUBHOM cxeme ¢ nomoiibio aHanu3a SPICE.

30. Ucnonp3oBanue BUpTyaibHOro ocimwuiorpada. Bpemennas passeptka. Hactpoiika
MaciTada HanpshKeHus Jj1s kaHaioB A u B.

31. 3mepenne (a3l B EMKOCTHON CXEMe.

32. U3mepenune Ga3bl B MHAYKTUBHOM cXeMe.

33. IlocnenoBarenbHas pezonancHas RLC-1iemnsb.

34. [lupoBble HTHANKATOPHI, TEHEPATOPHI CUTHAJIA 1 HHCTPYMEHTHI.

35. LludppoBoe MonenupoBaHUE U 3aJACPKKU HA JIOTUYECKUX AIIEMEHTaX B UJCATbHOM U
peaTbHOM peXKUMAaX.

36. [udpoBoe MoaenupoBaHue B UACATLHOM PEKUME.

37. lludbpoBoe MoACIHPOBAHUE B PEATTLHOM PEXKUME.

38.3akonbl Oma u Kupxroga. Pacuer nunelnbix uenei no 3akonam Kupxroda.

39.Pacuér uenei moCTOSHHOTO TOKa METOAOM KOHTYPHBIX TOKOB.

40.Pacuer uemnei mOCTOSSHHOTO TOKa METOJOM SKBUBAJIEHTHOTO T€HEpaTOpa.

41.PexxuMbl pabOThI ANEKTPUUYECKUX LIETICH.

42.Cunycounanbibie nepeMenHbie JIC u Toku. OCHOBHbBIE ONPEAETCHUS U MOHSITHSL.
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43.1lpencraBneHne CUHYCOMJANBHBIX SJIEKTPUUECKUX BEINYMH BPEMEHHBIMU -
rpaMMaMH, BEKTOPAMU U KOMIIJIEKCHBIMU YHCIIAMM.

44 Pacuér 1enell MepeMEeHHOro TOKAa MpHU IMOCIEI0BATEIbHOM COCIUHEHUU AaKTUB-
HOTO, MHIYKTHUBHOTO M EMKOCTHOTO 3JIEMEHTOB. BekTopHas quarpamma.

45.Pe30HaHCHI B IIEMAX CUHYCOUJATBLHOTO TOKA.

46.Pacuét neneil mepeMeHHOTO TOKa MpU MapajlieIbHOM COEAMHEHUU BeTBeil. BekTop-
Has AuarpaMmma.

47.Tpéxdasznas uenb (TPEXIPOBOAHASA U YETHIPEXIPOBOAHASA) MPHU COCAMHEHUU TIO-
TpebuTenel «3Be310i». BekTopHas nuarpamma.

48.Tpéxdaznas 1enb Npu COCIUHEHUHU MOTpeOUTENEH «TpeyroibHUKOM». BekropHas
JqarpaMma.

49.HecumMmeTpuuHasi TpeXIpoOBOAHAs 1I€Mb, COCAUHEHHAs 3Be3/10i. Hanpsxenue cme-
HICHUST HEUTpaIu.

50. HecummeTpuyHasi YeTHIPEXIPOBOAHAS II€Th, COCIUHEHHAS 3BE37I0U C pas-
JUYHBIMUA TPUEMHUKAMH.

51.0OcHoBHbBIE IOHATHSA U NPUHLIUIIBI AHAJIN3a IEPEXOIHBIX MPOIIECCOB.

52.IlepexoiHbIN, MPUHYKICHHBIA U CBOOOIHBIN MpOIIECC.

53. BeinpssMUTENnbHBIN AHOJ, YCTPOUCTBO, MpuHIUN AeiicTBusa, BAX, ocHOBHbBIE Tapa-
METpPBI, IPUMEPHI IPUMEHEHUS.

54.CTabunuTpoH, Ha3HaueHue, 0cooeHHocTu padoTel 1 BAX, mapamerpsl, npuMepsl
PUMEHEHUS.

55.bunosiapHeIi TpaH3UCTOP. Y CTPOUCTBO, NPUHLIMI JEHCTBUS, PEXKUMBI PaOOTHI, CXe-
MBI BKJIFOUEHU S, OCHOBHBIE XapaKTEPUCTUKH, NAPAMETPbl U SKBUBAJICHTHBIE CXEMBI.

56.1ToneBbie TpaH3ucTopsl ¢ ynpasistonmm P-N mepexomom. YcTpoWCcTBO, TPUHITUT
paboThl, yCIOBHBIE U300pa’KEHUS], CXEMBI BKIIFOUEHUS, OCHOBHBIE XapaKTEPUCTUKU U
HapameTpbl, 3KBUBAJIICHTHBIE CXEMBI.

57.11oneBble TpaH3UCTOPHI ¢ N30MPOBaHHBIM 3aTBOpoM (MOII u M/III-Tpan3uctopsi).
YcrpolcTBo, MpUHIMI paOOThl, YCIOBHBIE M300paKeHMs, CXEMbl BKJIIOYEHHS, OC-
HOBHbBIE XapaKTEPUCTUKU U MTapaMeTpPbl, IKBUBAJICHTHBIE CXEMBI.

58.®mo111- TPAaH3UCTOPHI AJ1s1 YCTPOUCTB MAMATU. Y CTPOUCTBO, IPUHIIUI PaOOTHI.

59.Hosesie Tpansuctopsl. IGBT u npyrue.

60.Ycunmurenu osnextpudeckux curHaioB. Kimaccudukanus ycunureneir. OCHOBHBIC
napameTpbl U XapaKTEPUCTUKH.

IV. IEPEYEHB JUTEPATYPbI, HEOBXOJIUMOMH 1151 OCBOEHUS JUC-
UIIJIMHbI

4.1. OcHoBHAsI JIUTEPATYypa

1. Kopuuenko, B.T. OcHOBBI mocTpoeHUs] (yHKIIMOHATHHBIX OJIOKOB paauOTEXHHUYE-
CKHMX YCTpOHCTB B npoektax Multisim: yaeo6Hoe nocodue / B.T. Kopauenko. — Mockaa;
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bepmun: Jupexr-Meaua, 2020. — 105 c. - ISBN 978-5-4475-9731-3: ui., cxem., Tadm1. —
[Dnextponnsiii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=597411.
(mara obpamienus: 01.09.2020)

4.2. JlonosiHUTEIbHAS JJUTEPATypa

1. Cunbamiko, C.A. IIporpaMMHbIe CpelcTBa KOMIBIOTEPHOTO MOJEIUPOBAHUS dIie-
MEHTOB U YCTPOWMCTB OJJIGKTpOHUKH: yueOHoe mocodue / C.A. CunbBaiiko,
C.C. ®ponoB. — OpenOypr: OpeHOyprckuii rocy1apcTBeHHbIM yHUBepcuTeT, 2014. —
170 C. - [DneKTpOHHBII pecypcl]. —
URL: http://biblioclub.ru/index.php?page=book&id=270293. (mata  oOpamieHus:
01.09.2020)

2. Heiiman, B.IO. TeopeTudeckne OCHOBBI 3JIEKTPOTEXHHKH B MPUMEpax M 3ajadax:
yueOHoe nocobue / B.}O. Heliman. — HoBocubupck: HoBocuOHMpCKHil rocynapcTBeH-
HBIM TexHudeckuit yuusepcuteT, 2010. — Y. 3. UeThIpeXnoioCHUKA U TpeX(a3HbIe 1ie-
ma. — 144 c¢. — ISBN 978-5-7782-1547-4. - [DnekTpoHHBIM pecypc]. —
URL.: http://biblioclub.ru/index.php?page=book&id=228780. (mata oOpateHus:
01.09.2020)

V. IIEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXOJUMBIX
JJIA OCBOEHUSA TUCHUIIJIMHBI

Ne Ccbuika Ha HaumenoBanue pa3spa-
101 HHGOpPMALMOHHBIN pe- 0OTKH B 2JICKTPOHHOH JocTynHocTh
cypce dopme
1. http://edu.ru/ Poccuiickoe o6pa3oBanmue:
®enepanbHbIi NOPTAJL. CB0OOOHBIN JOCTYTI
Bxuirouaer

CCBbUUIKM Ha IIOpTaJibl U CalThI
00pa30BaTeNBHBIX  yupexkae-
HUM; TOocCylapCcTBeHHblE 0O0pa-
30BaTeNbHbIE CTAHAAPTHI; HOP-
MATUBHBIC JOKYMCHTBI; KaTa-
JIOT 3KCKYpPCH M 00ydaronux
IPOTPaMM.

N

VI.COBPEMEHHBIE ITPO®ECCHOHAJIBHBIE BA3bI IAHHBIX
N UTHOOPMAIIMOHHBIECITIPABOYHBIE CUCTEMbI

Perucrpanus uepes mro-
0011 yHUBEpCUTETCKUI

DIIeKTPOHHO-OUOIMOTeUHAS
KOMIIBIOTED.

- cucrema (ObC o
1. | http://www.biblioclub.ru ( ) B nanbHelimem npeno-
YHuBepcurerckas 0nbIMOTEKa OH-
At CTaBJIICTCS HEOTPAHMU-

YEHHbI UHINBUyaJlb-
HBIN TOCTYI U3 JIFOOOM
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http://edu.ru/
http://www.biblioclub.ru/
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TOYKH, B KOTOPOl ©UMEET-
cs pjoctyn K ceru Mn-
TEpPHET

Poccuiickuii nuopMaiioHHbIH 11Op-
2. | www.elibrary.ru TaJl B 00JIACTH HAyKH, TEXHOJOTHH, CBOOOHBIH JOCTYIT
METUIMHBI B 00pa30BaHuUs

VII. JUOEH3UMOHHOE U1 CBOBO/IHO PACITPOCTPAHAEMOE
IHPOI'PAMMHOE OBECIIEYHEHHUE

HpI/I pcaim3aliin yIIG6HOI>i AUCTUILIMHBI HPUMCHACTCA CICAYIOIICC JTULCH3NOHHOC U
CBO6OI[HO PacIpoCTpaHACMOC IIPOTPaMMHOC 06€CHe‘IeHI/I€2

- Microsoft Windows;

- Microsoft Office;

- LibreOffice;

- MultiSIM BLUE;

- Mathcad Express (Mathcad Prime-6.0)

ViIl. OBGOPYAOBAHUE U TEXHUYECKUE CPEJACTBA OBYYEHUS, HE-
OBXOIUMUMBIE JIUIA OCYHIIECTBJIIEHUA OBPA30OBATEJIBHOI'O ITPO-
HECCA 11O JMCIHUIIJIMHE

VYyeOHble 3aHATHS IPOBOASTCS B AyAUTOPHUSAX, YKOMIJIEKTOBAHHBIX CIIELIHMAIIA3H-
pPOBaHHOM MeOeIbl0, B TOM YKCIIE CTAlMOHAPHBIMU WJIM MEPEHOCHBIMU TEXHHUYECKUMU
cpelncTBamMu 00yudeHus (IPOEKTOp, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHS MPOBOMASTCS B KOMIIBIOTEPHOM Kilacce, 000pyaoBaHUE
KOTOPOT'O BKJIFOYAET:

[TepconasibHBIN KOMITbIOTED TIpenoaaBaTesns (1 mit.)

[TepconanbHbIi KOMITBIOTEP 0Oy4atomerocs (10 miT.)

[TpunTep Samsung ML-1750

Cxanep HP ScanJet 3670

I'padpuueckuit maanmer Wacom Intuos Art Pen and Touch Medium CTH-
6900AK-N (9 mT.)

CeteBoe obopynoBanue: kommytarop D-link DGS1016G

CamocTtosiTenbHas paboTa MpOBOIUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITBIOTEP-
HOM TEXHHMKON C BO3MOXKHOCTBIO MOJAKIIOUEHUs K cetu «MHTepHeT» U obecrnieueHueM
JIOCTYTIA B JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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