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IIpu pazpaboTke paboueit mporpaMMbl y4eOHOM TUCITATIIMHBI B OCHOBY ITOJIOKCHBI:

1) OI'OC BO mno nHampaBieHHIO MOATOTOBKM (cremmanbHOCcTH) 35.03.06 «ATrpoMHKEHEpHUs»
YTBEpKACHHBIH MUHUCTEpCTBOM 00pa3zoBanus u Hayku PD «23» aBrycra 2017r., mpuka3 Ne 813

2) VYueOHBI TIJJaH OCHOBHOW  OOpa3oBaTeNbHOM  MporpamMMmbl  «ONeKTpooOopymoBaHWE U
anektpotexHonoruu AIIK» omobpen Yuensim coetom ®I'BOY BO I'AY Ceeproro 3aypainbs oT «23»
cenTsops 2020r. [Iporokom Ne 2

PaGowas mporpamma y4yeOHOW JMCUMIUTMHBI (MOXIyJns) omoOpeHa Ha 3aceJaHud  Kadeapbl
«OHeproodecIIeueHus CENbCKOTo X03icTBay OT «11» okTsa0ps 2020 r. IIpoTokom Ne 1

W.o. 3aBemyromero kadeapoi o A.C. Kuzypos

Pabouas mporpamMma y4eOHOW AMCHUILTUHBI (MOIYJsl) OA00peHa METOAMYECKONH KOMUCCHEH WHCTUTYTa
ot «24» oktsi6pst 2020 r. [IpoToxom Ne 2
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1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS MO INUCHUILIHHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

Koo Nupukarop [Tepeuens mIaHUpPyeMBbIX
Komne- | Pe3ynbTaTsl OCBOCHUS JOCTHKECHUS pe3yJIbTaToOB 00yUYEHUS 1O
menyuu KOMIIETEHIINHI JUCLUHUILIINHE

UJ1-6rc1 Onpeniensier | 2H4me:
Crocoben a cc (il MepbI MOBBILEHHS 3P HEKTUBHOCTH
OCYIIECTBIISTH COOp PECYPCRL, SKCIITyaTalliX 3JIEKTPOHHBIX KOMIIOHEHTOB
HEOO0XOIUMBIE IS 6
HCXOIHBIX MAaTEPHAIIOB, R — 00OpyROBAHHKA
HEOOXOMMMBIX L3 a3 a6OT611)HHI>IX Me s
DPa3pabOTKH IUIAHOB pasp P | onpenensTe pecypchl HEOOXOUMBIE IS
I10 ITOBBIIIICHUTO IKCIUTyaTalluy 3JICKTPOHHBIX KOMIIOHECHTOB
MeXaHU3aIHUU
IIK-1 3¢ PeKTHBHOCTH 06opynoBanus
(aBTOMAaTH3aIIMK) .
IKCIUTyaTaluu 61a0emb:
TIPOM3BOACTBEHHBIX 3JIEKTPOHHBIX METOJIaMM aHAIM3a U pacyeTa
HPOLIECCOB U i
BKIZH;I J— KOMIIOHEHTOB 1 BHCKTI\)‘I/I‘-IGCKI/IX OCIICH U BHCKTpOHgILIX
y I . cxeMoTexHuecknx | YCTPOCTB AHATUTHYECKUM CTIOCO00M H B
CCIIbCKOXO3IUCTBCHHOU eIeHHii CHUCTEMAaX aBTOMATHU3HUPOBAHHOT'O
TCXHHUKHU p CXCMOTCXHUYCCKOI'O IMTPOCKTUPOBAHUA
000pyIOBaHUS;

2. MecTO AUCHHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlanHast DUCHUIUIMHA OTHOCHUTCS K bBnoky [ o00s3areqpbHOM dYacTH 00pa3oBaTeIbHOU
MPOTPaMMBIL.

Jnst u3ydeHus: AUCHUIUIMHBI HEOOXOAUMbl 3HaHUS B obnactu: Qusuxa; Teopemuueckue
OCHOBbL 2JIeKMPOMEXHUKU.

OCHOBbL S1eKMPOHUKU U CXeMOMeXHUKU SBISETCA NPEALIECTBYIOIEH MIUCUUIUIMHOW I
muctuminH: CBETOTEXHUKA U AJIEKTPOTEXHOJIOTUH;

JuctumuimHa u3ydaercss Ha 3 Kypce B 6 cemecTpe mo o4yHOW Qopme oOydueHus, Ha 4
Kypcax B 8 cemecTpe - 3a04HOi popme.

3. O0beM AUCHHMILVIMHBI X BB y4eOHOH padoThl

OO0m1ast TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 144 yacoB (4 3a4€THBIX €IMHMII).

Bun yuebHoit paboThl dopma o0yueHus
OYHasl 3a04Hast
AyIMTOpHBIE 3aHATHS (BCEro) 64 18
B mom uucne: - -
JlexiimoHHOrO THNA 32 10
CeMHHApCKOro THma 32 8
CamocrosiTejbHasi padoTa (Bcero) 62 108
B mom uucne: - -
[TpopaboTka MaTepuana JeKIHi, 31 84
MOJITOTOBKA K 3aHSATHSIM
CaMOoCTOsATENbHOE U3YUYEHUE TEM 8
Kypcogoii mpoekt (pabota) - -
PacuetHo-Tpaduueckue paboTh - -
KoHTponbHbIe paboThI - 24
Pedepar 23 -
By npoMexyTo4HOM aTTecTalyu: - -
HK3aMeH 18 18

OO0masi Tpy10€eMKOCTh:
4acoB 144 144
3a4ETHBIX €IUHHUII 4 4




4. Conep:xkanme TUCHUNIMHBI

4.1. Conep:xaHue pa3iei0B M CHUIITHHBI

Ne Haumenosanue Conepxanue paszzena
/m | pazzuena IUCIUTUTHHBI
1 2 3
1. OcHoBBI du3nYecKrue OCHOBBI PA0OTHI TOTYITPOBOIHIUKOBBIX TIPUOOPOB.
HOJIYIIPOBOTHUKOBOW | bunossipasie Tpan3uctopsl. [loneBbie TpaH3UCTOPHI.
DIIEKTPOHHUKHU
2. Knaccudukanus 3MeKTpOHHBIX MPeoOpa3oBaTeIbHBIX
CTPOMCTB, HEyMpaBIisieMble OHO(a3HbIE 1 MHOTO(a3HbIE
ONEeKTPOHHBIE yerp > HEYTP AHod ¢
cThoiicTaa BhIpsiMuTenH. CTaOMIN3aTOPhl HANPSDHKCHHS TOKA.
yerp DNEKTPOHHBIC YCHIIUTENH. DIEKTPOHHBIC TEHEPATOPHI U
UMIYJIbCHBIC ycTpoicTBa. CXEMOTEXHUKA
4.2. Pa3nenbl TUCHUTITAHBI H BUIbI 3aHATHH
ouHasi opma oOyueHus
Ne HaumenoBanue paznena Jlexuuonnor | CeMMHapcKOr CP Bcero,
n/n JVCIIATUTHHBI 0 0 4acoB
TUTIA TUTIA
1 OCHOBBI OJYIPOBOJHUKOBOM 16 16 30 62
ANEKTPOHUKHU
2 DNEeKTpOHHBIE YCTPOKUCTBA 16 16 32 64
9K3aMeH - - - 18
Hroro: 32 32 62 144
3aoyHas (hopma oOydeHUst
Ne HaumenoBanue paznena Jlexumonnor | CeMHHapCKOT CP Bcero,
n/n JUCITUTLIAHBI 0 0 4acoB
TUTIA TUTIA
1 OCHOBBI 4 4 54 62
MTOJIYIIPOBOJHUKOBOU
ANEKTPOHUKH
2 | DJCKTPOHHBIC YCTPOUCTBA 6 4 54 64
9K3aMeH - - - 18
Hroro: 10 8 108 144




4.3. 3aHATHS CEMMHAPCKOIO THIIA

Ne TpynoemMkocTsb
Ne paznena
n/m pasz Tema (dac)
JTUCIUTLTAHBI
OYHas 3a04Has
1 2 3 4 5)
1 1 ®dusnuecKkue OCHOBBI PabOTHI 4 2
MOJIYTIPOBOTHUKOBBIX TPUOOPOB.
2 1 bunonsipubeie TpaH3UCTOPBI. 4 -
3 1 [ToneBwie TpaH3UCTOPHI 4 -
4 2 Kiaccudukanms 35eKTpoHHBIX 4 2
IpeoOpa3oBaTEIbHBIX YCTPOMCTB,
HeyIpasisieMble 0JJHO(pa3Hble U MHOTO(a3HbIe
BBITIPSIMATEITH
5 2 Crabunu3atopsl HANPSHKEHUS TOKA 4 -
6 2 DJEeKTPOHHBIE YCUIUTEIH 4 -
7 2 DNEeKTPOHHBIE T€HEPATOPbl U UMITYJIbCHBIE 4 2
YCTpOMCTBA
8 2 CxeMoTexHuKa 4 2
Hroro: 32 8

4.4. YueOHbIe 3aHATHSA, PA3BUBAIOIIME Y 00y4AIOUIMXCH HABBIKN KOMAH/IHOH padoThl,
MEKINYHOCTHbIe KOMMYHHUKALUMU, IPUHATHE PellleHUil, TuaepcKre KayecTBa

He npegycmotrpeno OITOIT

4.5. Y4eOHble 3aHATHSA B (pOpMe NPAKTHYECKOM MOATOTOBKH

He npegycmotrpeno OITOIT

4.6. IllpumepHasi TeMaTHKa KypCOBBIX padoT
He npenycmotpeno OITOII

5. Opranu3anus caMoCTOATEIbHONH PadoThHI 00yUAIOIIUXCS M0 JUCHUNINHE

5.1. Tunsl caMOCTOATEIBHOMH PadOTHI H €€ KOHTPOJIb

Tun camocrosiTe1bHON PadoThI ®opma 00yueHust Texymui KOHTPOJIb
OuHast 3a0uHas

[TpopaboTka MaTepuana JeKIHi, 31 84 TectupoBanue

MOJITOTOBKA K 3aHATHUSM

CamocrosTenbHOE U3YYeHUE TEM 8 TectupoBanue

KonTponbHble paboThl - 24 3amuTa

Pedepar 23 - 3amura

BCET0 YACOB: 62 108




5.2. Y4eOHO-MeTOAHYEeCKHEe MATEePHAJIbI LISl CAMOCTOATEIbHOI padoThI:

1. KOcynos, A. P. Beenenue B 2eKTpoHUKY : yueOHOe mocobue / A. P. FOcymos, /1. B.
KonngparseB. — Ya : BI'TIY umenu M. Axmysisl, 2020. — 50 ¢. — Tekcr : 3JeKTpOHHBI#H //
Jlanp : snexTpoHHO-OnONMoTeuHas cucrema. — URL: https://e.lanbook.com/book/170439 —
Pexum noctyna: asist aBTOpU3. MOJIb30BATENCH.

2. OnexTponuka : yuedHoe nocodue / cocrautenu I1. H. ITokoes, B. A. KynmukoB. — 2-¢
u3a., mepepadb. m gmomn. — IVbkeBck : MbkeBckas I'CXA, 2020. — 112 c¢.— Teker:
AJIEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/158606 — Pexxum moctyma: i aBTOPH3. MOJIb30BATEICH.

3. Tuxonos, 0. b. Dnekrponuka : yueobnoe nocodue / FO. b. TuxonoB. — Omck : OMI'VIIC,
2020. — 139 c. — ISBN 978-5-949-41252-7. — TekcT : 31neKTpOoHHBIH // JIaHb : 3IEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/165708. — Pexxum mocryma: s
aBTOPU3. IIOJI30BATEIICH.

4, Hupkun, B. C. Ludposas cxemorexHuka : ydeOHO-meToaudyeckoe mocobue / B. C.
[Mupkun, A. C. OkumeB. — Owmck : OMI'YIIC, 2020 — Yactp 2 — 2020. — 28 ¢. — Tekcer :
3JICKTPOHHBIN // Jlanb : AICKTPOHHO-OMOIMOTEYHAS cUcTeMa. — URL:

https://e.lanbook.com/book/165726 Pexum noctyma: st aBTOpHU3. MOJIb30BATEIICH.

5. CyxanoBa, H. B. Dnekrponnka u cxemorexuuka. [Ipaktukym : yuebHoe nocodue / H.
B. CyxanoBa. — Boponex : BITYUT, 2020. — 78 ¢. — ISBN 978-5-00032-472-1. —
Texcr : anexkTpoHHBIM // JlaHb : »nekTpoHHO-OMOmMoTeuHass cucrtema. — URL:
https://e.lanbook.com/book/171017— Pexum pocTyma: 1jisi aBTOPHU3. MOJIb30BaTEIICH.

5.3. Tembl, BHIHOCHMBbIE HA CAMOCTOSITE/IbHOE H3YUYCHHUE:
(coenacuo mabauye nynkma 5.1)
dusnueckue 0OCHOBbI pabOThI MOJIYIIPOBOIHUKOBBIX IPHOOPOB.
bunonspHbie TPaH3UCTOPBI.
[ToneBble TPaH3UCTOPEI
Knaccugukarus 3JeKTpOHHBIX Pe00pa3oBaTEIbHBIX YCTPOUCTB, HEYITPABIIsieMble OTHO(pA3HBIC
¥ MHOTO(a3HbI€ BBITPSIMUTENN
Crabunusatopsl HapsHKEHUS TOKA
OJNEeKTPOHHBIE YCUIUTEIH
DJIeKTPOHHBIE TEHEPATOPBI U HMITYJILCHBIE YCTPOWCTBA
CxeMoTexHUKa

5.4 Temsl pedepatoB

. OnTORNIeKTPOHHBIE TPHOOPBHI.

. MOII-tpan3ucropbl. OCHOBHBIE XapaKTEPUCTUKU M TEXHOJIOTUU U3TOTOBJICHUSI.
. ICTOYHMKH BTOPUYHOTO JIEKTPOIUTAHHUS.

. UMnynibCcHBIE cTaOMIIN3AaTOPHI HAIPSKEHUS.

. ObpatHble CBS3U B yCUIUTESIX.

. udpdepenunanbablie yeunutenu Ha ounonsapasix 1 MOII-Tpansucropax.

. Ycunurenu MOITHOCTH.

. MHOTOKacKaHbl€ YCUIUTENN MOIIIHOCTH.

. UcToYHMKM CTaOMIIBHOTO TOKA U HANPSKEHUSI.

10. CxeMOTeXHHMKa UHTErpaIbHBIX ONEPALMOHHBIX YCHIIUTEIeH Ha OUMOSPHBIX TPAH3UCTOPAX.
11. Onepanuonnslie ycunurenn Ha MOII-Tpan3ucropax.

12. dynkunoHanbHble y3ibl Ha 0a3e nHTerpanbHbix OY.

13. KMOII-unBeptop.

14. Onementst KMOII-noruku.

15. Onementsl BUKMOII-noruxmu.

O 001N DN b W~



16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

. Hudposbie GUIBTPHI.
30.

29

DIEMEHTHI SMHTTEPHO-CBI3aHHOMN JIOTHKHU.

KomOuHannoHHbIe JTOrHUECKUe CXEMBI.

Monynsiust v geMoxysiiusi. CieKTpsl MOIYTHMPOBAHHBIX CUTHAJIOB.
Henuneiinoe u napamerpuieckoe npeodpa3zoBaHre CUTHAJIOB.
[Mudposbie curHanbl. COEKTPbl AUCKPETU3UPOBAHHBIX U ITU(POBBIX CUTHAIIOB.
RC-renepaTopbl rapMOHUYECKUX KOJICOAHMIA.

LC-renepaTopbsl rapMOHHUYECKUX KOJICOAHUH.

MynbTUBUOPATOPHI.

['eneparopsl UMITYIbCOB Ha crienrain3upoBanHbix UC.

AKTHUBHBIE (QUIBTPHI.

QuIbTPHI Ha MEPEKIIIOYAEMbIX KOH/IEHCATOPaX.

Amnanoro-upoble IpeodpazoBaTEH.

[udpo-ananorossie mpeoOpa3oBaTeIn

CoBpeMeHHbIE IPOrpaMMbl aHAJIW3a U IPOEKTUPOBAHMSI SJIEKTPOHHBIX YCTPOMICTB.

6. DoHA OUEHOYHBIX CpPeICTB /AJs MNpPOBedeHHs TMPOMEXKYTOYHOH aTTecTaluu

00y4YaKOIIUXCS 10 TUCHHILINHE

6.1 IlepeyeHbr KOMIETEHUHMH W OIEHOYHbIE CPeACTBA HHIAUKATOPA IOCTHKEHMS

KOMITeTeH M
Koo Ilepedens mIaHUPyEMBIX HanmenoBanue
WNHpukaTop 4OCTHKEHUS
Komne- pe3yabTaToOB 00y4EHUs 110 OLICHOYHOI'O CPEICTBA
KOMIIETCHIINH
menyuu JUCLIUTIIINHE
IIK-1 3HamMb: Tect

MepbI TIOBBIILIEHHS
3G GEKTUBHOCTH YKCILTyaTaI[HH
JNIEKTPOHHBIX KOMIIOHCHTOB
U /1-6rk-1 Onpenensier 000pyI0BaHUS

PECYpPCHI, HCO6XOI[I/IMBIe L1 | ymema:
BHEJPEHUS pa3pabOTAHHBIX | OHMPENEIATE PECypChl

Mep 110 TOBBILICHHIO HE0OXO0JUMBbIE IS IKCILTyaTaliu

JNIEKTPOHHBIX KOMIIOHCHTOB
s dexTuBHOCTH

obopymoBaHus
9KCIUTyaTallu! 3JICKTPOHHBIX | sna0ems:
KOMITIOHCHTOB U METOJIaMM aHaJIM3a 1 pacyeTa

CXEMOTEXHUYECKUX PEIICHUN | 27ICKTPHYECKUX Lenel 1

O60py)10BaHI/I$I; AIEKTPOHHBIX YCTPONCTB
aHATUTHYECKUM CIIOCOOOM U B

CUCTEMAX aBTOMATHU3HUPOBAHHOI'O
CXEMOTEXHUYECKOTO
MMPOCKTUPOBAHUA

6.2. IlIkaJnl oeHNBAHHUSA

IIsaTudaNIbHAs HIKAJA OLEHMBAHUS YCTHOI0 9K3aMEHAa

OneHka Onucanue
5 JleMoHCTpUpYeT OTHOE MOHUMaHKe MpooieMbl. Bee TpeboBanus, IpeabsIBIsieMble
K 3aJaHUIO BBIIOJHEHEI.
4 JleMoHCTpUpYeT 3HaYUTENbHOE TOHUMaHue nmpobiemsl. Bee TpeboBanus,

MMPEABABIACMBIC K 3aIaHUIO BBITIOJTHCHBI.




3 JleMOHCTpUpYeT YacTUYHOE MTOHUMAaHKE MPOOJIeMbl. BoJNBIIMHCTBO TpeOOBaHUH,
MNPCABABIACMBIC K 3aIaHUTO BBIITOJIHCHBI.

9 JlemoHcTpupyeT HebobIlIoe MOHUMaHue npodiaemsl. MHorue TpeOboBaHus,
MNPpCABABIACMBIC K 3aIaHUTI0 HC BBIITOJIHCHBI.

IIkana oneHMBaHMsI TECTUPOBAHMS HA YK3aMeHe

% BbINOJIHEeHUs 3a1aHus | baaa no S5-6aabHoi cucreme
86 — 100 3)
71-84 4
50-70 3
menee 50 2

6.4. TunoBble KOHTPOJILHBIE 32/1aHNUS WM HHbIE MATEPHAJIbI:

VYka3aHbl B IpUJI0KEHUU 1.

7. IlepeyeHb OCHOBHOW W [ONOJHHUTEJbHON Y4eOHOW JHUTepaTypbl, HEOOXOAUMOI
JJIS1 OCBOCHMS 1M CHUILTHHBI
a) OCHOBHAsI IUTepaTypa
1. Tuxonos, F0. b. Dnekrponuka : yuedHoe nocodue / FO. b. TuxonoB. — Omck : OMI'VIIC,
2020. — 139 c. — ISBN 978-5-949-41252-7. — TekcT : 31neKTpOHHBIH // JIaHb : 3IEKTPOHHO-
oubmuoreunas cuctema. — URL: https://e.lanbook.com/book/165708— Pexum moctyma: st
aBTOPU3. IIOJI30BATEIICH.

2. DIEeKTPOTEXHWKA M DJCKTPOHMKA. ODJEKTPUYECKHE LENu. OJIEKTPUYECKHE MAIIMHBI |
anmapatsl. OCHOBBI JIEKTPOHUKH: JIAOOPATOPHBIN MPAKTUKYM : ydeOHOe IocoOue / COCTaBUTENH
T. A. Pogpiruna [u np.]. — WxeBck : MbkeBckas ['CXA, 2020. — 88 c¢.— Teker:
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/160073 — Pesxum gocTyma: 1uist aBTOPH3. IMOJIb30BATEICH.

3. CeerorexHuka u >nekTporexHonorud. Tom 1 : yuebnuk / C. B. apynuy, I1. B. Hlapynuy, T.
C. lapynwy, B. I1. [llapymuy. — 2-e u3., mom. — Open : [Marent. I'pag-Pum, 2020. — 264 c.
— Texkcer : osnekrpoHHsld // Jlap : »3neKkTpoHHO-OMOnMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/160257— Pexwm qocTyma: IjIst aBTOPHU3. TOJIH30BATEIICH.

0) ToNOJIHUTENbHAS TUTEPATYPA

1. CBeToTeXHUKA U 3JIEKTPOTEXHONOTHsI. CBETOHETIPOHUIIAEMBbIE TETUITUIIBI JJIs1 pailOHOB
Cpenneit nonocsl, Cubupu, /lansnero Boctoka u Kpaitnero Cesepa. Tom 3 : yueGnuk / C. B.
Mlapymumy, [1. B. lapynuy, T. C. llapynuy, B. I1. lapymuy. — 2-e uzxa., mom. — Open :
[Tatent. I'pag-Pui, 2020. — 316 c. — ISBN 978-5-9708-0212-0. — TeKcT : 3MeKTPOHHBIH //
Jlans : anextpoHHO-OnOMHOoTeuHas cuctema. — URL: https://e.lanbook.com/book/160262—
Pexum noctyna: st aBTOpU3. MOJIb30BATENEH.

2. Beenenne B GU3UKY MOTYITPOBOJTHUKOBBIX THOJIOB U METOJIBI UX MTPOSKTUPOBAHHS C
UCIIOJIb30BAaHUEM BBICOKOPOU3BOUTEIBHBIX BEIUUCIEHHH : yaeOHoe ocobue / E. B. Bonkoga,
A. C. Ily3anos, C. B. O6onenckwuii, E. A. TapacoBa. — Hwwxuuit Hosropon : HHI'Y um. H. 1.
Jlo6auesckoro, 2020. — 78 c¢. — TekcT : 21eKTpoHHBIH // JIaHb : 31eKTpOHHO-0MOIHOoTe yHAas
cucrema. — URL: https://e.lanbook.com/book/144609— Pexxum noctyma: assi aBTOpH3.
[I0JIb30BATENEH.



3. Canukoga, E. B. [IpoexTipoBanue 31MeKTPOHHBIX YCTpoiicTB B cucteMe Delta Design.
OdopmieHne KOHCTPYKTOPCKOU JOKyMeHTaIuu : yueoHoe mocooue / E. B. CanukoBa. —
Koctpoma : KI'Y um. H.A. Hekpacosa, 2020. — 99 c. — ISBN 978-5-8285-1065-8. — Tekcr :
3JICKTPOHHBIN // JIaHb : anekTpoHHO-O0nbIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/160080 (mara o6pamenus: 31.05.2021). — Pexum moctyna: amns
ABTOPH3. MOJIb30BATEIICH.

8. IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
"HHTepHer"

1 Jlexkum o Teopernueckum OcHoBam DnekrpoTexHukd (TOD) [DaexkTpoHHbIN pecypc]
— pexxuM goctyna: http:// www.toehelp.ru/theory/toe/contents.html

2 TeopeTrdeckre OCHOBBI JIEKTPOTEXHUKH [ DIEKTPOHHBIN PECypC]| — pEeKUM J10CTyIa:
http://www.electrik.org/lesson/Golubev/default.htm

3 Teoperuueckre OCHOBBI AJIEKTPOTEXHUKHU [ DIEKTPOHHBIN PECypC]| — PEKUM JI0CTyIa:
http://bourabai.kz/toe/

9. MeToauveckne yKazaHus JJsl 00yYAIOIIUXCS 10 OCBOEHUIO JUCIUIIMHBI

Uyba A.JO. Meroauueckue yka3aHusl MO JUCHMIUIMHE DJIEKTPOHUKA Ul CTYAEHTOB
HanpasneHus 35.03.06 «ArpounkeHepus» O4HON U 3a04HOU opM oOyueHus — Tromens: [AY
Cesepnoro 3aypainbs, 2020, - 30 c.

10. Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIA
1. OnepanmonHas cucreMa Windows (JIMIIEH3MOHHOE MTPOTPAMMHOE 00ECTICUCHUE)
2. INaker mpuxmnanueix nporpamm MS Office 2007 (yHHUBEpCcHUTETCKAS JTUIIEH3US)
3. IMaket npuxiagaeix nporpamm MathCAD (yHuBepcuTeTcKas JIMLEH3Us)
4. ITaker npukiaasubix nporpamm AutoCAD wu/unun KOMITAC (yHuBepcuTeTcKas TUIEH3MA)
5. Maker mpuknaaaeix nporpamm SPlan (mporpammuoe ofOecriedeHre ¢ OTKPBITBIM HCXOIHBIM
KOJIOM)
6. Ilaker npuknaausix mnporpamMMm LibreOffice (mporpammuoe oOecnedeHue C OTKPBITHIM
UCXOJIHBIM KOJIOM)
7. Tlaker mnpuknaausix nporpamMm OpenOffice (mporpammHoe oOecnedeHHe C OTKPBITHIM
UCXOJIHBIM KOJIOM)

11. MaTepuajbHO-TeXHUYeCKOe o0ecneyeHue JUCIUIINHBI
1 Ocrnorpad snexkrponnsiii HDS (aya. 4-204)

12. Oco0eHHOCTH OCBOEHHS AUCHUIUVIMHBI JI1 HUHBAJUI0B H JHUI ¢ OrpaHU4YC¢HHBLIMH
BO3MOKHOCTSIMH 310POBbSA

OO6yuenne 0oO0ydJaromuxcsi ¢ OTPaHWYEHHBIMH BO3MOXXKHOCTSMH 3I0POBbS TPU HEOOXOIUMOCTH
OCYIIECTBIISICTCA HA OCHOBE aJaTHPOBAHHOM paboueil mporpaMMbl C HCIOJIb30BAHHEM CIEIIMATBHBIX
METOJIOB OOYyYeHHS U JUIAKTHYECKUX MATEPUAIOB, COCTABICHHBIX C Y4YeTOM OcCOOeHHOCTEH
NMCUXO(PU3NIECKOr0 PAa3BUTHS, HWHAWBUIYAIbHBIX BO3MOXKHOCTEH W COCTOSIHHS 370POBbSI TaKUX
obyJaroruxcst (00yJaromierocs).

B mensax ocBoeHus y4eOHOW MpOrpaMMbl AMCHUIUIMHBI WHBAIUIAAMH M JIMLIAMH C OTPaHUYEHHBIMHU
BO3MOXXHOCTSIMH 3/I0POBbS 00€CIICUMBACTCS

* I MHBAJIMJIOB U JIUI[ C OTPAHMYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI 110 3PEHUIO: pa3MEIICHUE B
JIOCTYIHBIX Il OOYYAIOIIMXCSI, SBJISIFOIIUXCS CJIETBIMH WM CIA0OBHUIAIIMMH, MeECTaX H B
aJanTUPOBaHHOW (OpME CIPABOYHOW HH(DOPMAIMK O PACHUCAHUU YYEOHBIX 3aHATHI;, NPUCYTCTBUE
ACCHUCTEHTa,  OKa3bIBAIOIIEro 00yJYaroIeMyCsl HEOOXOAUMYIO MOMOIIb;,  BBIIYCK  albTEPHATHBHBIX
¢dopmaToB METOJIUYECKHX MaTepUaIOB (KpYHHBIH MWPUGT Win ayauodaiiinsl), HCIOIE30BaHUE



Bepcuu caiita s cnadosuasmux ObC IPR BOOKS u cnenmanbsHOro MoOMIsHOTO mpuioxkeHus PR
BOOKS WV-Reader (mporpaMMbl HEBH3YaJbHOI'O MOCTyHa K HH(OPMAIMH, NpEAHA3HAUYCHHOW IS
MOOHMIIBHBIX YCTPOMCTB, padOTarOmMX Ha omnepanuoHHoi cucteme Android u 10S, kotopas He TpeOyeT
crenuanbHo 0OyUYEeHHOTO acCcUCTeHTa, T.K. Moau ¢ OB3 1o 3peHnio paboTaloT cO CBOMM yCTPOHCTBOM
NPUBBIYHBIM CIIOCOOOM, HCHONB3Ys CHENUAIbHBIC MITATHBIC MPOrPaMMbl JUIsl HE3PSYMX JIOACH, C
kotopeiMu [PR BOOKS WV-Reader nmeeT nomHy0 COBMECTUMOCTS);

* IS MHBAIKIOB M JIUI C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI 110 CIIYXY: HaUICKAIIUMHU
3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEICHNE HH(OPMAIINY;

*  JUIA WHBAJIWIOB W JIAI[ C OIPAaHHYCHHBIMH BO3MOXHOCTSMH 37I0POBbS, UMCIONIMX HApYIICHUS
OTIOPHO-/IBUTATENIFHOTO ~amapara: BO3MOXKHOCTh OECHpENsITCTBEHHOTO JOCTyNa OO0y4alomIuxcsl B
y4eOHbIC MOMEIICHUS, TyaJeTHbIE KOMHATBI M JIPyrMe MOMELICHUs Kaenpbl, a TakkKe MpeObIBaHUE B
YKa3aHHBIX MOMETIICHHSIX.

OO0pazoBanue OOy4YalOUIMXCSA C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI MOXET OBITh
OpPraHM30BaHO KaK COBMECTHO C JPYrMMH OOYYalOIIMMHCS, TaK W B OTICIbHBIX TPYIIax WIA B
OTJENBHBIX OpraHU3alHsX.



[Tpunoxenue 1
MuHHCTEPCTBO CENBCKOTrO X03s1McTBa PO
®I'bOY BO lN'ocynapcTBeHHbIN arpapHblil yHuBepcuTeT CeBepHOro 3aypanbs
NHXeHEPHO-TEXHONOTUYECKUN NHCTUTYT
Kadenpa sneproobecrneuenns ceabpCKOro Xo3s1icTBa

OOH/I OHEHOYHbLIX CPEJACTB

I10 y‘-I€6H0ﬁ JUCHTHUITIINHC OcCHOBBI QJICKTPOHHUKH B CXCMOTCXHUKHN

JU1s1 HaripaBlieHus: noaAroToBku 35.03.06 ArpouHkeHepus»
npoduIs DIeKTPoodopyI0BaHue U dekTpoTrexHonoruu AIIK

VYpoBeHb BhICIIET0 00pa3oBaHus — OakagaBpuaT

Pa3zpaboTuuk: goueHr, k.c.-X.H. A.FO.Uy6a

YTBepkJIeHO Ha 3aceaHuu Kadeapsl

npoTokoa «11» okrsadps 2020 r. IIporokon Ne 1

/r £
W.o. 3aBenyromiero kadeapoi - A.C. Kuzypos

Tromens, 2020



KOHTPOJIBHBIE 3ATAHUSA U UHBIE MATEPUAJIBI OIIEHKMU 3Hanni,
YMEHHM, HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEePHU3YIOLIHEe ITAIbI
(popMupoBaHUs KOMIIETEHUHMI B PoLecce OCBOCHUS JUCIUIIIMHBI

OcHoBbBI AJICKTPOHUKH U CXEMOTCXHHUKH

BOHpOCbI AJIA TIOATOTOBKH K IK3aMEHY
[lepBoe npuMeHEHHUE IIEKTPUUECTBA JIJISl OCBEIICHUS
YcTrpoiicTBa BhIpa0aThIBAIONINE AIEKTPUISCKUN TOK
YcTpoiicTBa MOTPEOISIONINE IICKTPUIECKUN TOK
Matepuan 061aaromuii mbe303¢pHeKToM
DIIEKTPOHHAsL TEOPHUSI IEKTPOIPOBOTUMOCTH
Ha3nauenue 3neMeHTa 31eKTPOHUKN
Kpucrannnueckas pemierka B 3J1€KTPOHUKE
[TocTOsIHHBIN TOK
OcHOBHas €IMHUIIA HATIPSHKEHHOCTH 3JIEKTPUUECKOTO OIS
HpetipoBoe nBukeHue
ITIpoBOAMMOCTH
OCHOBHas €IMHULIA COITPOTUBIICHUS
OcHOBHas €IMHUIIA IPOBOAUMOCTH
O0beMHas ynenbHasi IPOBOJIUMOCTD
DOTO3IEMEHTBI
DIIEKTPOHUKA KaK HayKa
Bxnan B Hayky JI.K. Makcenna, K.®. bpayna, B.K. Pentrena, X.A. Jlopenua, A.I'.
Cronerona, JIx. ToMcoHa,
ITeproapl pa3BUTHS MOTYIPOBOAHUKOBOM TBEPAOTEIBHOM JIEKTPOHUKH, KBAHTOBOM
3JIEKTPOHUKHU.
VY enpHO€E CONMPOTUBIIEHUE MOJIYIIPOBOAHUKOB
DHepreTUYecKrue ypoBHU, Ha KOTOPBIX MOTYT HaXOAUTHCS JIEKTPOHBI U 30HbI
['enepanus 3apsa0B
Anbdyszus
Tok npetida
[TomynpoBOIHHK N-THIIA
BonbsT-amnepHas XxapakTepucTuka
Buast mpobost
Jlnoapl
Tpanzucropsl
DIEKTPONPOBOIHOCTh
ITorenuuman ®epmu
DIIEKTPUUYECKUI Iepexo/]
bapeep lloTTKH
OMHUTTED
baza
IIpouecc akcTpakuuu
BeHTHIIBHOE CBOMCTBO
Komnnekrop
PexxuMbl paboThI TpaH3UCTOPA
IToneBoii TpaH3UCTOP
bunonspHselil TpaH3UCTOP
O6o3HaueHne Ha MPUHIUITHATBHBIX IEKTPUUYECKUX CXeMax
MeTtoapl TpUMEHsIEMbIE TIPU H3MEPEHUN E€MKOCTH JHOJI0B



Pexumbl paboThl OUIOISIPHOTO TPAH3UCTOPA

CTpyKTypHas cxema yCUIIUTels

OCHOBHBIE TEXHUUYECKHE NIOKA3ATENN YCUIIUTENIEH (BXOJHOE U BBIXOIHOE
COIIPOTHBIICHHE, KOA(DUIMEHT YCUICHHUS, INHEHHBIE U HEJIMHEHHbIE HCKaXeHNUs, COOCTBEHHbIE
MIOMEXH, AMIUTUTYAHASI XapaKTEPUCTHKA)

Bunsl 00paTHOI ¢Bs3H 110 cIOCO0Y BBEACHUS U CHATHS MOLTHOCTH

Bmusaue OC Ha koaddunmeHT ycunenus s nocienoBatensHoi OC 1mo Toky
Bmusane OC Ha koaddunmenTt ycwienust s nociiegoBatenbHoi OC Mo HaMpsKESHUIO
Bnusnue OC Ha koaddunuenT ycunenus ais napamwienboit OC no HanpsHyKeHUIo
Hecrabunsnocts yeunenus mpu OOC

Bnusune OC Ha cOOCTBEHHBIC IIOMEXH, HEJIMHEHHBIC NCKAXKCHHUS

Binusiaue OC Ha BXOJIHOE CONPOTHUBIIEHUE s citydas nociiegoaTtenbHor OC no
HANPSKEHUIO

Bmustane OC Ha BX0JIHOE COMPOTHUBIIEHHE 7151 cirydast napamnenbHoi OC no
HANPSKEHUIO

Crioco0bI BKITFOUEHUS YCHIIUTEIBHOTO 31eMeHTa (YD) 1Mo mepeMeHHOMY TOKY
HecrabunusupoBannsie nenu cmenienns. Cxema nutanus GUKCHPOBAHHBIM TOKOM 0a3bl
HecrabunusupoBanusie nenu cMenienns. Cxema nuranusi GUKCUPOBAHHBIM
HanpspKeHUueM Ha 6ase

CrabunmsupoBaHHbIe €Ty cMmelneHus. [lapameTpudeckas crabuin3anus
Crabunu3upoBaHHbIe 1IeTU cMelleHus ¢ npumeHenneM OOC

Henu mexxkackagHoM cBsizu. HemocpeicTBeHHAst MEKKacKaHasl CBS3b
PesucTopHo-eMKOCTHas 1 TpaHC(HOpPMATOpHAs MEKKacKaIHasl CBS3b

CocraBnble Tpanzuctopsl . Cxema JlapauHrrona

CocraBHble TpaH3ucTopsl . Kackognas cxema

Mosienb akTUBHOT'O 3JIEMEHTa B cUCcTEME Y -IapaMeTPOB

DKBHBaJCHTHAs cXeMa OUNOJSIPHOTO TpaH3ucTopa. OCHOBHBIE XapaKTEPHCTUKH B
JIMHEVHOM peXUMe

VYcunurens nocrossHHOro Toka Ha BT pasnuuHOro Tumna npoBOgMMOCTH

Ycunurens nocrosinHoro Toka Ha BT co cxemoii caBura

Bomnpocsl k 3xk3aMeny

Komnerenuus Bomnpocsl

IlepBoe NpUMEHEHNE DIIEKTPUUIECTBA ISl OCBEIICHHUS
VYerpoiicTBa BbIpaOaTHIBAIOIINE AIEKTPUISCKUN TOK
YcrpoiicTBa MOTpeOISIONINE IEKTPUYECKHI TOK
Matepuan obnagaronuii nbe3o3¢pdexrom
DNEeKTPOHHAs TEOPHS IEKTPOIPOBOANMOCTH
Ha3nauenue sneMeHTa 21eKTPOHUKHU
Kpucrannuueckast pemerka B 3JEKTPOHUKE
[TocTostHHBINM TOK

OcHOBHasl eqMHUIIA HANTPSHDKEHHOCTH 2JIEKTPUUYECKOTO MO
HpeiidhoBoe nBrxkeHne

IIpoBoaumMOCTH

OcHOBHasl eTMHUIA COITPOTUBICHHUS

OcHoOBHasl equHUIA IPOBOIUMOCTH

O6beMHas ynenabHasi IPOBOJIUMOCTD

DOTOIIEMEHTBI

DNeKTpOHUKA KaK HayKa

INK-1




Bxuan B Hayky JI.K. Makcgenna, K.®. bpayna, B.K. Pentrena, X.A.
Jlopenua, A.I'. Ctonerosa, [{x. ToMcoHa,

[Iepuonbl pazBUTHS NOTYIPOBOAHUKOBOM TBEPAOTEIBHOMN 3JIEKTPOHUKH,
KBaHTOBOM 3JIEKTPOHUKH.

VY nenbHOE CONPOTUBIIEHHUE MOTYIIPOBOIHUKOB

DHEpPreTU4YeCKrue ypOBHHU, HA KOTOPBIX MOTYT HaXOJAUTHCS JIEKTPOHBI U
30HBI

['enepanus 3aps0B

Huddysus

Tok npeiida

[TonynpoBoHUK n-TUIIA

BousbT-amniepHas xapakTepucTruka

Buapl mpobost

Jnonaml

Tpan3zuctopsl

DIEeKTPONPOBOIHOCTh

ITorenuman ®epmu

DNEeKTPUYECKHUI Mepexo/

bapeep lloTTkH

OMuUTTEp

baza

[Ipouecc 3xcTpakuu

BenTunbHO€E CBOMCTBO

Koiutekrop

Pexumbl paboThI TpaH3UCTOpA

[ToneBoii Tpan3ucTop

bunonsipueIit TpaH3uCTOP

O6o03HayeHne HA MPUHIUITHAIBHBIX JIEKTPUUECKUX CXEMaX

Meroabl IpUMEHsieMbIE TP U3MEPEHUN E€MKOCTHU JUO0JI0B

Pexxumbl paboThl OUIIONSPHOTO TPaH3UCTOPA

CrpykTypHas cxeMa yCHIUTENs

OcCHOBHBIE TEXHUUECKHE TIOKA3aTeNIN YCHIIUTENEeH (BXOTHOE U BBIXOTHOE
COTIPOTUBIIEHHE, KOXDDUITMESHT YCUIICHUS, TUHEHHbBIE ¥ HEJTMHEWHBIC
HACKaKEHHsI, COOCTBEHHBIE

MMOMEXH, aMIUTUTYIHAS] XapaKTEPUCTHKA)

Buzpsl 00paTHO# CBs3H 10 cIOCO0Y BBEACHUS M CHATHS MOLTHOCTH
Bnusiane OC Ha ko3 durmenT ycunenus s nocnenaoBatensHoi OC mo
TOKY

Bnusiane OC Ha ko3 durmenT ycunenus s nocuenoBatensHoi OC mo
HaNpsHKEHUIO

Bmusiaue OC Ha ko3ddurment ycunenus i napawiensHoit OC o
HANPSHKEHUTO

HecrabunsHocTs yeusnenus npu OOC

Bnusinne OC Ha cOOCTBEHHBIC ITIOMEXU, HEJTHHEHHBIC HCKAXKCHUS
Bnusaue OC Ha BXOIHOE CONPOTHUBIICHUE IS ClTy4ast OCIEN0BATEIBHOM
OC no

HaNPSKEHUIO

Bnusnue OC Ha BX0IHOE cONPOTHUBIIEHUE AJs ciiydas napauieasHoi OC no
HaNPSKEHUIO

CriocoObl BKIIIOUEHUS YCHIIUTENBHOTO 351eMeHTa (Y3) 1o nepeMeHHOMY
TOKY

HecrabunmsupoBanusie 1ienu cMmenieHns. Cxema mutanusi GUKCHPOBAHHBIM
TOKOM 0a3bl




HecrabunuzupoBannsie nenu cmemeHus. Cxema nuTaHus (pUKCUPOBaAHHBIM
HanpspKeHUEM Ha 0asze

CrabunusupoBaHHbIe ey cMmeleHus. [lapameTprudeckas crabuinsanus
Crabunn3upoBaHHbIe 1IeTH cMelieHus ¢ npumeHeHrnem OOC

Lenu mexkackaaHou cBsA3u. HemocpeacTBeHHas MeKKacKagHas CBSI3b
PesucropHo-eMKocTHas M TpaHCPOpPMATOPHASI MEKKACKATHAS CBSI3b
CocraBnblie Tpan3uctopsl . Cxema [lapnunrrona

CocraBnbie Tpan3uctopsl . Kackoanas cxema

Mogens aKTUBHOTO 3JIEMEHTA B CUCTEME Y -IIAPAMETPOB

OKBUBaJICHTHAs cxeMa OUMoJsipHOro Tpanzuctopa. OCHOBHbBIC
XapaKTEPUCTUKU B

JIMHENHOM peKuMe

Ycunurenb NOCTOSTHHOTO ToKa Ha bT pa3nuyHOro TUia npoBOUMOCTH
Ycunurens nocTossHHOTO Toka Ha BT co cxemoit casura

Kpurepuu onenkmu:

-OLIEHKA «OTJINYHO» BBICTABJIAETCS CTYIEHTY, €CIU JIEMOHCTPUPYET IOJHOE
noHMMaHue npobnemsl. Bce TpeOoBaHus, NpenbsABIAEMble K  3aJaHHIO
BBIIIOJIHEHBI.

-OLIEHKA «XOpOILO0» JEMOHCTPUPYET 3HAUUTEIBbHOE MOHUMaHue podiemsbl. Bee
TpeOOBaHMSI, MPEABABIAEMBIE K 33/JaHUIO BHITTOTHEHBI

-OLIEHKa  «YyJIOBJIETBOPUTEIIBHO» JEMOHCTPUPYET YaCTUYHOE TMOHHMAHHE
npo0iemMbl. BoabIMIMHCTBO TpeOOBaHM, MPEABIBISEMbIE K 3aJAHUIO BHITTOTHEHBI.

-OLIEHKA «HEY/JOBJIETBOPUTEIIBHO» JEMOHCTPUPYET HEOOJbIIOE [OHUMaHHUE
npo6sieMbl. MHorue TpedoBaHus, IPEeabIBISIEMbIE K 3aJaHUIO HE BBIITOJIHEHBI.

IIpumepHasi TeMaTHKA KOHTPOJIbHBIX PadoT

DJIEKTPOHHBIE pUOOPHI c OTPULATEIIbHBIM mudepeHnnaITbHbIM
CONPOTUBIICHUEM

DJIEKTPOHHBIEC YCUIIUTEIBHBIE YCTPONUCTBA

YcunurenbHbIE KackaIbl Ha OUTIOJISIPHBIX TPAaH3UCTOPAX

YcunnTenbHble KaCKabl Ha MOJIEBBIX TPAH3UCTOPAX

Ycunurenu nocToSHHOIO TOKa

["'eHepaToOphl NMEKTPUICCKUX KOJICOAHU U DJIEKTPOHHBIC KITFOUH

3aaHus K KOHTPOJIbHBIM padoTam
KonTtposbHas paboTa BBINOJIHAETCS CTYEHTAMH CAMOCTOSATEIbHO Ha OyMakHOM
Hocutene (Terpaab popmara A5/A4 unu anbO00MHBIE JTUCTHI Oenoit Oymaru opmara
A4).
BapuanT 3aiaHus CTyJIEHT ompeneisieT CaMOCTOSITENIbHO M0 TOCIEIHUM JABYM
muppaM 3a4eTHOW KHUXKKU (CTyJIEHUYECKOro OujieTa) B COOTBETCTBHM C TaOIHIIEH
BbIOOpA 3aaHUS.

3agaua Nel



Hctounuk Hanpspkenus ¢ Uuem =12 B Harpyxen Ha conpotusienue R, = 100
OM. Bpruuciauth TOK 4epe3 Harpy3ky | u HampsbkeHue Ha Harpyske U, ecimu
CONPOTUBJIEHUE UCTOYHUKA:
a) Ryem = 0,2 Om;
0) R,=200 Om.
3agaua Ne2

HamnpspkeHue Xog0cToro xoja akKyMyJsiTOpHoM Oatapeu paBHo 12 B. Ilpu
COCIMHEHUU C Harpy3kod moTpeOistomeit 10 A, HamnpsbkeHue OaTtapeu
ymenbiaetcs 10 11,7 B. OnpenenuTs BHyTpeHHEE COITPOTUBIICHHE OaTapeu.

3amaya Ne3

TpaH3ucTOp NMEET MapaMeTpsbl:

h115 = ZSOM,
h 126 = 2*10 4
h216=10,98;

hass = 1 MkCM. OnpenenuTs Bee Gu3nIecKue nmapamerpsl T-o0pa3HOi CXeMbl
3aMEILCHHUS.
3agaua Ned

[TosrynpoBoIHUKOBBIM 1o nMeeT npsiMoi Tok Iy, = 0,8 A ipu Uy, = 0,3 B u
o T=0,8°C. Onpenenurts: 1) lg; 2) ry mpu U,,, = 0,2 B; rympu U,,, = 0 B.

3agaua Ne5
+E,




B nmuddepennuaibHOM  yCHIMTEIRHOM  Kackaae (PUCYHOK)
Rci=R=1 kOMm, R, = 10 xOwm. Hcnosap3yroTcsi OJWHAKOBBIE
Tpanzuctopel VT1 u VTz, y xoropeix =100 ; r, =100 Om. Haiitu
BbIXOJHOE HANIPsHKEHUE Upgyx, €Cii Ugx1=1 B, Ugx=1,2 B

3agaua Ne6

E3

g
rs
E2
Eq,
s

i1

B nenu 2./1.C. ucrounnkoB nutanus paBHbl E1 Ep, E3, a conpoTuBiieHus: BeTBe
COOTBETCTBEHHO T'1, T2, T'3, T4, (BKIIOYAsS BHYTPEHHUE CONMPOTUBIICHUS MMUTAHHMS).
OnpenenuTs CHIBI TOKOB BO BCEX BETBSAX IIENH M PEKUM pabOThI KaXIOro M3
ucTOYHUKOB. COCTaBUTH OajaHC MOIMHOCTEH. 3ajady penuTh IBYMS METOIaMHU:
Y3JIOBOT'O HAMNPSIKEHHUS U KOHTYPHBIX TOKOB.

Bapuantsl E1,B Ex,B |E3, B | riOm | 1y, r3, OMm | r40M
Om




120 220 100

220 150 120

120 220 150

120 220 100

220 150 120

120 220 150

300 200 120

400 200 150

aldloaljlRr IOl O

200 300 150

Ol W | 0| Nl | o1&l WwWw NP
A TR, INDBEAINIPAAIEREP NN
G NP, NN PPN P>
R Ol R, O, | OO

200 400 120 2

3amaya Ne7
Kak BBITIIAIAT BoJbT-aMIepHble XapakTepucTuku (BAX) nronoB, cTaOMIMTPOHOB,
tupuctopoB? HapucoBate BAX KpeMHHEBOTO IHMOJA, TE€PMAHUEBOIO IUOAA,
CTAOMIMTPOHA C HaMpsHKEeHUEM ctabunuzanuu 9 B.

3agaua Ne8
Ha BBIXOAHBIX XapaKTEpUCTHKAX IOKa3aTb HArpy304HbIE OpsMble U pabouune
TOUYKH JJI1 CXEM BKJIIOUEHHUS TPAH3UCTOPOB C OOIIMM 3MUTTEPOM ISl CIAEAYIOLIUX
BAPUAHTOB:
Ik =5MA, Un=12 B, H21=50, H11=1 xOm, Rk=1 xkOwm;
o[k =2MA, Un=9 B, H21=40, H11= 2 xOm, Rk=2 kOwm;
*Ik=1mMA,Un=5B,H21=100, H11= 1,5 xOm, Rk=3 kOwm;
Ik=1A,Un=12 B, H21=40, H11=200 Om, Rk=6 Om.
Onpenenuth KO3 GUIMEHTH YCUIIEHUS TAHHBIX CXEM IO HANPSKEHUI0, TOKY U
MOITHOCTH.

3amaya Ne9
HauepTuTh NprHIMNHATIBHYIO CXEMY PEZUCTOPHOIO KacKaaa NpeaBapUTEIBLHOTO
YCWJICHHS] TAPMOHUYECKUX CUTHAJIOB Ha OUIIOJISIPHOM TPaH3UCTOPE, BKIFOYEHHOM
10 CXeMe, COOTBETCTBYIOIIEH HOMEPY BapuaHTa M0 nocieanen nuppe Homepa
cTyaeH4yeckoro owmiera (tabu. 1). YciaoBHO mmoka3aTh MyTh MIPOTEKAHUS TOKA,
COOTBETCTBYIOILETO 3aIaHUI0, YKA3aB DJIEMEHTBI YCUIIUTENA, YEPE3 KOTOPbIE OH
IIPOTEKAET.



No CXEMA BEJIIOYHEHHA TOK

1 0> Tok ucToyHuKa curHana

2 0D [TocrosHHBIH TOK Oa3bl

3 0D [TocTosaHHEI TOK SMMUTEDA
4 0> [lepemenHbIil TOK KONNEKTOpa
3 OK T'oK MCTOYHHMEKA CHTHANA

b OK [locToAHHBIA TOK DA3kL

7 OK [locTOAHHEIN TOK KOJIEKTOpA
B Ob [IOCTOAHHEBIA TOK OeIHTEIs
9 Ob T'0K HCTOYHHEKA CHTHANA

10 Ob [lepemeHnHBIi TOK KoIeKTOpa

IIpoueaypa oneHUBaHUS KOHTPOJILHOM PadoOThHI

[Ipu pemeHun  3agaHuii  KOHTPOJBHOM  pabOTBI  CTYAGHT  JOJDKEH
NPUACPKUBATHECA TPeOOBaHUN, MPEABABIAEMbIX K TEXHUYECKOW JOKYMEHTAIIMU
cormacHo ECKJI. Tekct pemieHuss KOHTPOJBHOM palOOThl AOMHKEH TMOSCHATHCA
cxeMaMu, rpapuKaMu, ONHCAHUAMHU METOOUK, TMpeACTaBIeHUsIMU (QopMynT ¢
pacudpoBKaMH BEJIMYHH U UX €AUHULl U3MEPECHHSI.

[Ipu oreHKe KadecTBa BBITTOTHEHUS KOHTPOJBHOW pabOTHI CleayeT oOpaiarth
BHUMAHHE Ha CJIEAYIOLINE TyHKTHI:

1. Tekc KOHTPOJBHOW pabOThl BBINIOJHEH aKKypaTHO, 0e3 IOMapoK U
VICTIPABJICHNM;

2. IIpu odopmiieHnH 3a1a4 KOHTPOJIBHOU pabOThI OTACIHLHO BBIJIEICHBI TyHKTHI:
Hano; Hatitn; Pemmenne; OtBeT; BeiBO;

3. Ilpu Hanmuuuu, n300paxkeHa UCXOAHAS CXeMa 3a/laHus C COOJIIOICHUEM HOPM
ECKI;

4. Ilpu penieHuy 3aJjaHuii KOHTPOJIBHON pabOThI BHIOPAHBI BEPHBIE METOIUKY;

5. Ilpu BBIMOTHEHUHU PACUETOB YKa3aHbl (JOPMYIIBI C pacliupoBKaMHU BEIUYUH
Y YKa3aHUEM UX CAUHUI] U3MEPCHHUS;

6. PacueTsl BbillONIHEHBI B pa3BepHyTOM Buje (P=UI=12 BT — HeBepHO);

7. IIpoBepka pacueToB MOATBEPKAAET BEPHOCTH BBIMIOJIHEHHBIX PACUETOB;

8. BBIBOIBI HE IPOTUBOPEUAT MOJIYYCHHBIM PE3yJIbTaTaM PacueToB.

[IpoBepka BBINIOJHEHUSI KOHTPOJILHOM pPabOThl OCYHIECTBIISIETCS MO KaXIOu
3aladye B OTACIBHOCTU. B ciiydae HeBbIMOTHEHUS Oosiee 2 MyHKTOB TPEOOBAHMIA
KaueCTBa BHITIOJIHEHUS KOHTPOJILHOM pabOoThI, 3a/1a4a CUUTACTCS PEIICHHON HEBEPHO.

Kputepun ouieHuBanus:

- «3a4TEHO» - €CIIM BCE 3a/JaHMsI KOHTPOJBHOW pabOThl BHITIOJIHEHBI BEPHO
COTTIaCHO TPEOOBAHMIM OIEHKH KaueCTBA BBHITOJTHEHHSI KOHTPOJIBHOU PabOTHI;

- «HE 3a4TEHO» - €CITU XOTs ObI OJTHO 3aJlaHUe KOHTPOJIHHOU PaOOTHI BHITIOJTHEHBI
BEPHO COTJIACHO TpeOOBaHUI OLIEHKU Ka4eCTBa BHIMOJHEHUSI KOHTPOJIBHOM paboTHI.

IIIkana oneHUBaHUS KOHTPOJIbHOM PadoThI

Ornenka Onucadue

BCC 3aJaHuA KOHTpOJ’IBHOﬁ paGOTBI BBITTOJIHCHBI BEPHO COTJIACHO

3a4YTCHO o o
Tpe60BaHI/II/I OIICHKH Ka4Y€CTBa BBIMTOJIHECHUSA KOHTPOJIbHOU pa6OTI)I;

HEC 3a4TCHO XOTS OBI OJJHO 3aaaHuc KOHTpOJ’IBHOﬁ pa6OTLI BBITIOJIHCHBI BEPHO




COTJIACHO TPeOOBAHMIA OI[CHKU Ka4eCTBa BBITOJHEHHS KOHTPOJIbHOM
paboThI;

Tembl pedpepaToB
1. OnTOoA’NEeKTPOHHBIE TPUOOPHI.
2. MOII-tpan3ucropsl. OCHOBHBIE XapaKTEPUCTUKHU U TEXHOJIOTUU U3TOTOBIICHHUS.
3. McToYHMKY BTOPUYHOTO SJIEKTPOTTUTAHHUSL.
4. ImnynbcHbIE CTaOMIN3aTOPI HANPSKEHUS.
5. O6paTHbI€ CBSI3U B yCHIIUTEIISX.
6. Auddepennmanpabie ycumutenu Ha ounomnspabix 1 MOII-Tpan3ucropax.
7. Ycunurenyu MOIIHOCTH.
8. MHOrokackaaHbl€ YCUIUTEIN MOITHOCTH.
9. UcTouHMKYM CTaOMIIBHOTO TOKA U HAMPSKEHHUSL.
10. CxeMOTeXHHUKA UHTETPAIbHBIX OMEPAIIMOHHBIX YCUIUTENECH Ha OUTTOISIPHBIX
TPaH3UCTOPAX.
11. Onepaunonnsie ycunurenu Ha MOII-Tpan3ucrtopax.
12. ®yHKIMOHANBHBIE Y3J1bl Ha 0a3e uHTEerpasibHbIX OY.
13. KMOII-unBepTop.
14. Onementsl KMOII-noruxu.
15. Dnementsl BUKMOII-n10rukmu.
16. DeMeHThl SMUTTEPHO-CBSI3AHHOM JIOTHKH.
17. KoMOMHaIIMOHHBIE JIOTUYECKUE CXEMBI.
18. Monaynsauus u gemonyssiius. CeKTpbl MOyJIMPOBAaHHBIX CUTHAJIOB.
19. HenuneitHoe 1 mapamMeTpuyecKkoe mpeoOdpa3oBaHUE CUTHATIOB.
20. LHudpossie curnanbl. CrieKTpbl AUCKPETU3UPOBAHHBIX U IU(PPOBBIX CUTHAJIOB.
21. RC-renepaTtopbl rapMOHUYECKUX KOJICOAHUH.
22. LC-reHepaTopbl TapMOHUYECKUX KOJICOAHHIH.
23. MynbTUBHOPATOPHI.
24. I'enepaTopbl UMITYJILCOB Ha crienran3npoBaHHbix MC.
25. AxTuBHBIC QUIBTPHI.
26. OuUIbTpHI HA NEPEKITIOYAEMbIX KOHAEHCATOPAX.
27. Aunanoro-uudpossie mpeodpazoBaTeny.
28. Lndpo-anamorosie mpeodpa3zoBaTen
29. lludpossie GUIBTPHI.
30. CoBpemMeHHBIE TPOTrpaMMBbl aHATU3a U IPOESKTUPOBAHMUS AIEKTPOHHBIX YCTPOUCTB.
Bonpocsl k 3aunmure pedepara
- B UCM 3aKJIIFOYACTCS aKTYAJIbHOCTDb TEMBI?
- KaKOBBI IICJIb U 3a1a4U I/ICCJ'ICIIOBaHI/ISI?
- YTO MOCIYKHUIJIO UCTOYHHUKAMU HH(bOpMaHHH o Teme?
- KaKHhe OTE€YECTBEHHBIE H/UIN 3apy6e>1<HLIe YUYCHBIC 3aHUMAINCh UCCICAOBAHUEM JTaHHBIX
BOIIPOCOB?
- 9TO HOBOTO BHI Y3H&JIM IpHU padboTe Haj pedeparom?
- KaKOBBI OCHOBHBIC BBIBOJbI I10 TCMC I/ICCJ'IG,ZLOBaHI/I}I?

IIpouenypa ouennBanus pepepara
[Ipu nmoaroroske pedeparta oOyyarouuiicss 00s3aH PyKOBOACTBOBATHCS METOAMYECKUMU
PEKOMEHIALMSAMH 110 CaMOCTOATENbHOI paboTe. B MeTonMMYecKUX peKOMEHIALUAX OTPaKEHBI



CTPYKTypHBIE 3JEeMEHTHl pedepara, TpeOoBaHUS K OQGOpPMIICHUIO, TpUMEpHas TeMaTHKa,
npoleypa OLeHUBaHUS.

KagyectBo pedepara paccmaTpuBaeTcs Kak BaXKHBIH IOKa3aTellb YCIEBAEMOCTHU
oOyuaroierocsi 1o AMCLUIUIMHE,. Pedepar momkeH nokasaTb, HACKOJIBKO CTYIEHT OBJIAZEI
KOHKPETHOM TEMOM 10 U3y4aeMOM TUCUUILIMHE.

IIpu ounenke pedepara ypensercs BHUMAaHUE TaKUM BaXKHBIM KPUTEPHSIM Kak:
aKTyaJIbHOCTb TEMbI M CTEIIEHb €€ PAaCKpBITHUA ¢ IPUMEHEHUEM CIELMAIbHON TEPMHUHOJIOTUU;
CTWJIb H3JIOKEHHMS MaTepuaia; CaMOCTOSTENbHOCTh aHaliu3a MHGoOpMaluM; CoOJ0eHNe
TpeOoBaHU K 0POPMIICHHUIO.

Ha 3ammury pedepara, cocrosimyr M3 JokjIaaa pedepara U OTBETOB Ha BOIMPOCHI,
orBogutcs 10-15 munyt. Pedepar orieHuBaeTCs Mo CUCTEME «3a4TCHO» («HE 3aUTEHOY).

Kpurepun ouenku pedepara

OneHka «3a4TeHO» - BBHIIIOJHEHBI Bce TpeOOBaHMS K HAIMKMCAHHIO U 3amuTe pedepara B
COOTBETCTBUM C METOAMYECKUMH YKa3aHUSMH [0 CaMOCTOSITEIbHOM paboTe: 0003HauyeHa
npobiemMa U 000CHOBaHA €€ aKTYyaJIbHOCTh, CIeJIaH KPATKUI aHaJIU3 pa3iIM4YHbIX TOYEK 3PEHHS
Ha paccMaTpuBaeMylo MpoOieMy M JIOTMYHO  M3JI0)K€Ha  COOCTBEHHAs  IMO3MUIIMS,
chopMyIMpPOBaHbl BBIBOJBI, TEMa pAacKpbITa, BbLAEpKaH O0BEM, COOIIOAECHBI TpeOOBaHHS K
BHEIIHEMY O(GOpPMIICHUIO, JaHbl MPAaBUJIbHBIE OTBETHI HA JONOJHHUTEIBHBIE BOIPOCHL
JlonmyckaroTcss HE3HAUMTEIbHbIE HETOYHOCTH B H3JIOKEHUM Marepuana, yIyIEeHHs B
oQopMIIEHHNH, 3aTpyJHEHUS NpPU OTBETaX Ha JIOMOJHUTEIbHBIE BOIPOCHI MpHU 3aluTe JIH00
HEIIOJIHBIE OTBETHI.

OneHka «He 3a4TeHO» — MMEIOTCS CYLIECTBEHHBIE OTCTYIJICHHS OT TpeOOBaHHMM K
pedepupoBanuo. B yacTHOCTH: Tema OCBelleHa JUIIb YAaCTUYHO; JOMYIIEHbI (PaKTHUYECKHUe
OLIMOKM B coJiepaHuU pedepara WM IpU OTBETE Ha JOMOJIHUTENbHBIE BONpockl. JIn6o Tema
pedepara He packpeita. Bo Bpems 3amuThl OOHApYXHUBAeTCsA CYLIECTBEHHOE HEIOHHMAaHHE
9KOHOMHUYECKOM mpobaembl. He Beiaepxkan 00bEM pedepara.



