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1. HEJIX OCBOEHUA

1.1 | Llenn ocBOEHMS ANCHUILIHHEL ()OPMUPOBAHUE U 3aKpEIUICHHE Yy 00yJalOIMUXCs 3HAHUH O IPHHIUINAX ACHCTBHA
JNIEMEHTOB, TPHOOPOB U YCTPOIICTB NPOMBIILIEHHON IEKTPOHUKH, OCHOBHBIX HX XapaKTepPUCTUKAX U MapaMeTpax,
YCJIOBUSIX MX DKCIITyaTalluH, a TAKKE BO3MOXKHOCTSIX MPUMEHEHHUS B PA3IIMYHBIX YCTPOUCTBAX IEKTPOSHEPTETUKI

1.2 | 3agaun: u3ydyeHne OCHOB CUCTEMHOTO aHAllM3a U CUHTE3a IPUMEHHUTENBHO K IPUOOpaM U yCTPOHCTBAM CUIOBOM
SNEKTPOHHKH; H3y4dEHHE IIPHHIAITOB AEHCTBUA W METOIOB pacdeTa OCHOBHBIX BUIOB IpeoOpa3oBaTeNei AeKTpHIeCcKOi
SHEPTUH, YCHIINTENeH 1 TeHepPaTOPOB MIEKTPHIESCKUX CUTHAJIOB M UCIIOJIB30BAaHHUE UX B 3IEKTPOHHBIX IPHOOPAx 1
YCTpOMCTBAX.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

bnox OII: b1.B

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 [IpoekTHBII MOAXO0/ B TEXHUKE

2.1.2 | Teopus 31eKTpONpUBOIA

2.1.3 |LudpoBas n aHanoroBas NEKTPOHUKA

2.1.4 | DnexkrpuuyecKue MaLIHHbI

2.2 JucuumianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHOW THCHUIINHDBI (MOAYJIs]) HEOGXOHMO KaK
NpeanecTBYIee:

2.2.1 | ABromaTu3anusi TEXHOJOTUYECKUX IPOLECCOB

2.2.2 | ABTOMaTU3UpOBaHHBIN AIEKTPONPHBOJ, TUIIOBBIX IIPOU3BOJCTBEHHBIX MEXaHU3MOB

2.2.3 |IloaroroBka K MpoIEaype 3aIIUTHI U 3aIIUTa BEITYCKHOW KBATN(UKAITMOHHON pabOTEI

2.2.4 |IIpepnumninoMHas IpaKTHKA

2.2.5 |IIpoMmbllIEHHBIE CETU

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

MK-2: Cioco6eH MpoeKTHPOBATH CHCTEMBI 3JIEKTPONPHBO/IA M ABTOMATH3HPOBAHHBIE CHCTEMBI YIIPABJIEHHS €
HCMOJIb30BaHHeM HU(POBBIX TEXHOJIOT Uil

3HaTh:

[IK-2-31 npuHUMIIBI TPOEKTUPOBAHUS CHIIOBBIX IPpeoOpa3oBaTeNiell B COOTBETCTBUM C TEXHUYECKUM 3alaHMEeM 1 HOPMaTHBHOM
JIOKyMEHTaIen

Ymerb:

ITK-2-VY1 Be1OupaTh 000pyI0BaHHE VIS PEaTH3aIliH IIPOEKTa B COOTBETCTBHH C TEXHHUECKUM 33aJJaHHEM H TPEOOBaHMAMHU
9KOJIOTHH

Baanernb:

[IK-2-B1 mMeToankamu pacuera CXeM M CHIOBBIX 3JIEMEHTOB H P&KHUMOB pabOTHI IpeoOpa3oBaTesel, ycTpOHCTB 3aIHUTH H
aBTOMATHUKH

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pa3nen 1. DinemenTHas 0a3a
CHJIOBOIi 3JIEKTPOHUKH.

1.1 CHIIOBBIE THOMBI. 4 1 [1K-2-31 I1K-2- JI1.1
Tupucropsl. 3anupaemble V1IIK-2-Bl JI1.2J12.1
tupuctopsl. Knaccudukarms, J2.3
OCHOBHBIE XapaKTEPUCTHKH, 215233

napaMeTpsl ¥ CXEMBI
BKIrOUeHH. /Jlex/

1.2 Be160p CHITOBBIX 4 2 TIK-2-31 IIK-2- J1.1
MOJTYIPOBOJHUKOBBIX V1 IIK-2-Bl JI1.2J12.1
npuOOPOB TI0 HANPSHKEHUIO H J12.3
Toky. /IIp/ 3132 33
1.3 VccnenoBanne oHOGMA3HOTO 4 2 IK-2-31 IIK-2- J1.1 P1
JIBYXIIOJIyIEPHOTHOTO V1IIK-2-Bl JI1.2J12.1
BhInpsimutens /J1a6/ J12.3713.1

01 52 53




1.4 W3yyeHue xapaKTepUCTUK 10 [ IIK-2-31 TIK-2- J1.1 P1
CHJIOBBIX V1IIK-2-Bl JI1.2J12.1
MOJIYIIPOBOJHUKOBBIX J12.3
npubopos. IGBT u MOSFET 013233
TPaH3UCTOPHL.

Kiaccudukanus, ocHOBHBIE
XapaKTEePUCTHKH, TTApAMETPHI
1 cxembl BKItodenus. /Cp/
Pa3nen 2. HeynpaBasiemble
BBINPSAMUTEJIH.

2.1 Pacuer xapakrepucTux 2 [TK-2-31 TIK-2- J.1
HEYIPABIIAEMBIX V1IIK-2-Bl JI1.2712.1
BeImpsMuteTenei. /I1p/ J12.3

212233

2.2 N3ydenune xapakTepucTuk 10 [MK-2-31 TIK-2- J.1
HEYIPABIIAEMBIX V1IIK-2-Bl JI1.2J12.1
BeIIpsAMHUTeNei. TpexdasHeie JI2.3]13.2
HEYIPaBIIsIEMbIC 213233
BBITIpIMHTENH. CXEMBI,

JarpaMMBbl pabOTEI
OCHOBHBIE
xapakTepuctuku. /Cp/
Pa3gen 3. Ynpasasiemble
BBINPSAMHUTEIH.

3.1 [Mpunmun paboTer 1 TK-2-31 TIK-2- J1.1
YIIPaBISEMOTO BBIIPSMHUTEIS V1IIK-2-Bl JI1.2J12.1
Ha TupucTopax. OmHoda3HbIH 23
HYJEBOH yIpaBisieMbli 0102093
BeIIIpsAMHTENb. [ToHsATHE O
(ha30BOM YIIpaBIICHUH.

TpexdasHblii HyIIeBOW U
MOCTOBOH YIpaBJIIeMbIi
BBINPSAMHUTENb. CXEMBI,
PEeXKHUMBI pabOTHI, BpeMEHHEIC
JIarpaMMBl B OCHOBHBIE
XapaxkTepucTuku. /Jlex/

32 Pacuer ynpaBnsieMbIx 3 TIK-2-31 IIK-2- J1.1 P3
BhIIpsiMUTENICH. BB1OOD VY1 IIK-2-B1 JI1.2J12.1
CHJIOBOTO TpaHC(HOPMaTOpa, J12.3
CXEMBI BBIIIPSIMIICHUS U 013233
tupucropos. /IIp/

33 N3ydenune xapakTepucTuk 18 [TK-2-31 TIK-2- J.1
YIIPaBISIEMBIX V1IIK-2-Bl JI1.2712.1
BhINpAMUTENEH. SIBlICHNE J12.3J13.2
KOMMYTALIUH B yIPABIIEMBIX 212233
BBINpsAMUTENAX. BHemHue
XapaKTePUCTUKH
YIIPaBISIeMbIX
BhIIpsiMUTENCH. PaboTa
BBITIPSIMHUTEIIS HA TIPOTHBO-

O/1C. Bpemennsie
JMarpaMMbl 1 OCHOBHBIE
pexxumbl. PerynupoBodHble
XapaKTePUCTUKH
BBIIPSIMUTENEH TIpH padoTte
Ha npotuBo-3/IC. /Cp/
Pasnen 4. UnBepTopsl
BeIOMbI€ CEThIO.

4.1 [MpunIum paboTel HHBEPTOPA 1 TIK-2-31 TIK-2- JI1.1
BEJOMOTO CEThIO. V1 IIK-2-B1 JI1.2J12.1
PerynupoBouHbIe 1 BHELITHHE 3
XapaKTEepUCTUKU 010293

unBepropa. /JIex/




4.2

W3yyeHue xapaKTepUCTUK
UHBEPTOPOB BEJOMBIX
cerbro.Kommyranus B
uHBepTOpax. Biusuue
pexrMa MPephIBUCTHIX TOKOB
Ha BHELTHUE XapaKTEPHUCTUKH
HUHBEPTOPA BEAOMOTO

cerbio. /Cp/

12

[K-2-31 TIK-2-
V1IIK-2-Bl

J1.1
JI1.2J12.1
JI2.3]13.2
0132233

P3

Pasnea 5. PeBepcuBHbIC
THPHUCTOPHBbIE
npeodpa3zoBarte/iu.

5.1

CxeMbl BKITFOUCHHS
PEBEPCUBHBIX TUPUCTOPHBIX
npeoOpazoBarene. [IpuHuun
COBMECTHOI'O YIIpaBJICHUS
rpyImamMu THPUCTOPOB.
Bremnune xapakTepucTuKu
IIPU COBMECTHOM
ynpasienud. [puanun
Pa3AenbHOTO YIIPaBICHUS
rpynrnaMu TUPUCTOPOB.
Bremnune xapakrepucTHKI
[IpH pa3JeibHOM
yrpasieHuu. /Jlex/

TIK-2-31 IIK-2-
V1IIK-2-Bl

J1.1
JI1.2J12.1
2.3
01 52 53

52

Pacuer sneMeHTOB CHIIOBOM
CXEMBbI PEBEPCUBHOTO
THUPUCTOPHOTO
npeobpaszoarens. /IIp/

I1K-2-31 TIK-2-
VY1IIK-2-Bl

J1.1
JI1.2J12.1
J12.3
013233

53

HccnenoBanue TpexasHoro
JBYXIIOTYHNEPHOJHOTO
MOCTOBOTO

BeImpsimurens /J1a6/

[IK-2-31 TIK-2-
V1IIK-2-Bl

J1.1
JI1.2J12.1
JI2.3J13.1
3013233

P2

54

W3yuenue xapakTepucTuK
PEBEPCUBHBIX THPHCTOPHBIX
npeobpazoareneit. CUOY
THUPUCTOPHOTO
npeoOpas3oBaTens ¢
pa3eNbHBIM YIIPaBICHUEM.
IMpuaIMT paboTs!
JIOTHYECKOTO
HEPEKTIOYAOIIETO
yCTpOiiCcTBa U
HepeKIIoyaTes
XapaKTEPHCTHK.
CornacoBanue
XapaKkTepUCTHK. BermonHeHne
KypcoBoro mpoekta. /Cp/

49

[K-2-31 IIK-2-
V1IIK-2-B1

1.1
JI1.2J12.1
J12.3]13.2
013233

P3

Pa3znex 6.
IIpeoOpa3zoBaTesin
MOCTOAHHOI'0 HATIPAKECHUS.

6.1

[lormxaronuii,
MOBBIIIAIONIAI U
WHBEPTUPYIOIIHI
npeoOpa3oBaTenn
MOCTOSTHHOTO HAIPSKEHUS.
Juarpammbl paboThl U
OCHOBHBIE
XapaxTepucTuku. /JIex/

TIK-2-31 IIK-2-
V1I1IK-2-Bl

J1.1
JI1.2J12.1
2.3
01 52 53

Pasznen 7. ABTOHOMHBIE
HHBEPTOPHI U
npeodpa3oBaTei YACTOTHI.




7.1 ITpeo6pa3oBaTenu 4aCTOTHIL. 1 [K-2-31 TIK-2- J1.1
IIpeoOpa3oBaTenu co 3BEHOM V1 IIK-2-B1 JI1.2J12.1
MMOCTOSIHHOTO TOKa J2.3
(1BYX3BEHHEBIE D152 33
npeoOpa3oBaTeNy YaCTOTHI).
IIpeoOpa3zoBatenu ¢
HEIOCPEICTBEHHOM
cBs3bio0. /Jlex/
7.2 Pacuer s1eMeHTOB CHI0BOM 2 T1IK-2-31 T1K-2- JI1.1 P3
CXeMbI aBTOHOMHOTO V1 IIK-2-B1 JI1.2J12.1
WHBEPTOpA Ha J2.3
Tpansucropax. /I1p/ D152233
7.3 CaMOCTOSTENbHOE H3yUCHHE 10 [ IIK-2-31 IIK-2- JI1.1 P3
TeMBI " ABTOHOMHEIC V1 IIK-2-B1 JI1.2J12.1
WHBEPTOPHI U J2.3
npeoOpa3oBaTeNy 4acToThl" B
3NeKTpoHHOM Kypce /Cp/
7.4 [TpoBenenue 9 [1K-2-31 I1K-2- JI1.2 JI1.3 KM1 P3
9K3ameHa /DK3aMen/ V1 IIK-2-B1 J1.4
JI1.5J12.2
JI12.3J13.1
JI3.2
D102233
Pa3nen 8. IloaroroBka k
KOHTPOJbHBIM
MEPONPUATHAM U
BbINOJIHSEMBIM padoTam
8.1 O0OBeM gacoB 36 TIK-2-31 TIK-2- | JI1.1 JI1.2 KM1
CaMOCTOSATENbHOUW pabOThHI HA V1T1IK-2-Bl JI1.3 J11.4
nmoarotoBky k KM /Cp/ JI1.5J12.1
J2.2
JI2.3J13.1
JI3.2
2152 33
8.2 O0BeM JacoB 40 IIK-2-31 TIK-2- | JI1.1 JI1.2 P1,P2,P
CaMOCTOSITEIFHOM paboTHI Ha V1IIK-2-Bl JI1.3 J11.4 3
noarorosky k BP /Cp/ JI1.5J12.1
J2.2
JI12.3J13.1
J3.2
D1 932 33
5. ®OHJI OHEHOYHbBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITEIbLHOI MOATOTOBKH
Kon KonTtponwsHoe TIposepsembie
KM P — I/IHILI/IKaTOpI)Iu Bompocs! A mOATOTOBKH
KOMITETCHIINH
KM1 OK3aMeH [K-2-31;11K-2- Teopernueckue BONPOCH! K 3K3aMEHY:
V1;IIK-2-B1 1. Cunossie nuonsl. Knaccudukanus, OCHOBHbIE XapaKTEPUCTUKU U

napameTpahl.
2. Tupucropsl. Knaccudukarms, OCHOBHBIE XapaKTEPUCTHKU
napaMeTpsl. [I0THOCTEIO yIIpaBiseMble THPUCTOPEL.

3. Cunossle Tpanzucropsl. Kitaccuuxkanms, ocCHOBHbIC
XapakTepucTUKU U napamerpsl. IGBT — Tpan3ucropsl.

4. Heynpasnsemsle Beimpsmureny. Hasnagenue, kinaccudukanns,
(yHKIIMOHAIBbHAS CXeMa.

5. OnHOda3Hble HEYNIpaBIIsieMble BBIIPIMUTEIH. CXEMBI, IHarpaMMBbl
pabOTHI 1 OCHOBHBIE XaPAKTEPUCTHKH.

6. TpexazHble HeympaBIsieMble BEIPSIMUTENH. CXEMBI, THAarpaMMbl
paboThl 1 OCHOBHBIE XapPAKTEPUCTUKH.

7. TpexdazHblil Hy/IeBOI ypaBIseMbIi BEIIPSIMATETH. CXEMBL,
peXUMBI pabOTHI, BpeMEHHBIE THArPaMMBbl 1 OCHOBHEIE
XapaKTEePUCTUKH.

8. Tpexda3Hblii MOCTOBO# YITPABISIEMBbIH BBITPSIMUTENL. CXEMBI,




pexuUMBI pabOThI, BpeMEHHBIE JHAarPaMMBI U OCHOBHBIE
XapaKTEePUCTUKH.

9. SIBneHNe KOMMYTAIIUH B YIIPABISIEMbIX BEIIPIMHUTEIAX.

10. BHemHue XapaKTEpUCTUKU YIIPABIIIEMbIX BBIIPSIMUTEIICH.

11. Pabora BeimpsaMuTens Ha npotuBo-2/1C. BpemeHnHbie tuarpaMMsel 1
OCHOBHBIE PeXHMBI. 12. PerynupoBouHble XapaKTEpUCTUKH
BBINIPAMHTEIICH TIpH padoTe Ha mpotuo-2/C.

13. DHepreTHueckue XapakTePUCTHKU YIIPABISIEMBIX BBIIPSIMUTENCH.
KII, k03¢ HUIIHEHT MOIIIHOCTH, TApMOHUYIECKUN COCTaB
BBITIPSIMIICHHOTO HaNpPsDKEHHE.

14. IlpuMeHeHUE 3aNUpaeMbIX TUPUCTOPOB JJIs YBEIHUECHHUS
K02()(pUIIEeHTa MOIIIHOCTH.

15. [Ipuanun paboTsl HHBEPTOPA BEOMOTO CETBIO.

16. PerynupoBoYHbIE U BHELIHNE XapaKTEPUCTUKUA UHBEPTOPA
BEJIOMOTO CETHIO.

17. KommyTanus B MFHBEpTOpax.

18. BimsiHME pexxuMa MpephIBUCTHIX TOKOB HA BHEITHHE
XapaKTEePUCTUKU HHBEPTOPA BEIOMOTO CETHIO.

19. CxeMmbl BKIIIOYEHUS] PEBEPCUBHBIX THPHUCTOPHBIX
npeobpasoBaTeneil.

20. IIpyHIUI COBMECTHOIO YIPaBJIEHHs IPYIIIaMU TUPHCTOPOB.
Brenraue xapakTepUCTUKH IIPU COBMECTHOM YIIPABICHHH.
JIOCTOMHCTBA U HETOCTATKU.

21. IIpuHOUT pa3aenbHOTO YIIPABICHHS TPYIIIaMU THPHCTOPOB.
BHemraue XapakTepUCTUKH [IPU pa3ieIbHOM yIPaBICHUH.
JIOCTOMHCTBA U HEJIOCTATKH.

22. CucTeMsl YpaBJIeHUsI THPUCTOPHBIMH IIPE0OpPa30BaTEISIMU.
Knaccudukanms, ocCHOBHBEIE TpeOOBaHNS.

23. MHuorokaHanbHble cuHXpoHHBIe CUDY. [TpuHIun paboTs!.
OCHOBHBIE JOCTOUHCTBA U HEIOCTATKH.

24. OnHokaHanbHBEIe cHHXpoHHBIE CU®Y. [TpuHINT paboTs!.
OCHOBHBIE JOCTOMHCTBA U HEOCTATKH.

25. CU®Y tupucTopHOro npeodpazoBaresi ¢ pa3aeabHbIM
ynpasienueM. [IpruHIMI paboThl JIOTHYECKOTO NEPEKITIOYAIOIIETr0
YCTPOMICTBA U NepeKiItouaTens xapakrepucTuk. CornacoBanue
XapaKTepUCTHUK.

26. INoHmxkaromuit npeo6pa3zoBaTenb NOCTOSHHOTO HANPSKEHHSL.
JmarpaMmel pabOTEI I OCHOBHBIE XapPaKTEPUCTHKH.

27. IoBsImatomuii mpeobpa3oBaTenb IOCTOSHHOTO HAPSKECHHUS.
JuarpaMmel paGOThI 1 OCHOBHBIE XapPAKTEPUCTUKH.

28. MuBepTHpyOMUii TpeoOpa3oBaTelb IOCTOSHHOTO HANPSHKECHHUSL.
JlmarpaMmel pabOTHI 1 OCHOBHBIE XaPaKTEPUCTHKH.

29. KoppexkTop ko3¢ duIreHTa MOIHOCTH Ha 06a3e MOBHIIIAIOLIET0
npeoOpa3oBaTens NOCTOSHHO-TO HANpPSKEHUS.

30. HepeBepcuBHBIi TpeoOpa3oBaTellb ¢ BO3MOKHOCTBIO pEKyIepaiiii
sHeprun. JluarpaMMel paboTHI 1 OCHOBHBIE XapaKTEPHUCTHKH.

31. PeBepcuBHBII npeoOpa3zoBaTenb NOCTOSIHHOTO HAPSKEHUSL.
CumMmMmerpuuHOe yripaBienue. JluarpaMmsl pabOThl M OCHOBHBIC
XapaKTePUCTHKH.

32. PeBepcuBHbIN Mpeodpa3oBaTeb MOCTOSIHHOTO HAPSKCHUSL.
Hecummerpuunoe ynpasnenue. JJuarpaMmsl paboThl 1 OCHOBHBIE
XapaKTePUCTUKH.

33. ABTOHOMHEBIEC HHBEpTOPEL. HazHaueHne u kaccudukarms.

34. OgnoazHblif aBTOHOMHBIA MHBEPTOP HANPSDKEHHS Ha
TpaH3UCTOpaXx.

35. Tpexda3HbIif aBTOHOMHBIN HHBEPTOP HANPSHKEHHS Ha
Tpan3ucropax. Cxema, IPHHIIHI YIIPABICHH, JUarpaMMa HalpsDKeHUH.
36. PerynupoBanue BeNUUUHBI U (OPMBI HAIIPSDKEHUS B OTHO(AZHBIX
uHBepTOopax. [IpHHITNIT IIUPOTHO-UMITYJIECHOH MOIYJISIINH.

37. PerynmupoBaHue BETHINHBI M ()OPMBI HAIIPSHKEHHUS B TpeX(aszHbIX
WHBEPTOpax — GOPMHUPOBAHUE HATIPSIKEHUI OTHOCUTEIBHO CpeHe
TOYKH UCTOYHHKA MIUTAHUSI.

38. PerynmupoBaHue BeTHINHBI B (POPMBI HAIIPSDKEHHUS B TpeX(asHBIX
UHBEPTOpax — (GOPMHUPOBAHUE HANIPSKEHUH C OMOIIBIO
MpPOCTPAaHCTBEHHOTO BEKTOPA.

39. PerynmupoBaHue BeTHINHBI M (POPMBI HAIIPSDKEHHUS B TpeX(aszHBIX
UHBEpTOpax — GopmMupoBaHKe (Ha3HBIX TOKOB.

40. ITpeobpazoBarenu yacToThl. [IpeoOpa3oBaTenu co 3BeHOM




MOCTOSHHOTO TOKA (IBYX3BEHHBIE IPEOOPa30BATEIN YACTOTHI).
41. IlpeobpazoBarenu yacToThl. [IpeobpasoBarenu ¢
HEMIOCPEJCTBEHHON CBA3BIO.

IIpakTuyeckue 3amanus K sk3ameny (o0ue GopMyTUpOBKH):

1. Paccunrarh TOkH BO Bcex BeTBsix cxembl ipu V1 =3 B, V2 =1 B, R1
=2 kOm, R2 =1 kOm, R3 =1 kOm. [lagennem HanpsKeHUs Ha JUOE
npeHedpeys.

2. 2. PaccuuTaTh TOKH BO BCEX BETBsIX cxeMbl ipu V1 =7 B, V2 =12 B,
R1=1,5kOm, R2 =1 kOm, R3 =4 kOwm. [1agennem HanpsikeHus Ha
JMoJie TpeHeOpeyb.

3. ITocTpouTts rpadMK U3MEHEHHUS TOKA, MPOTEKAIOIIET0 Yepe3 pe3ucTop
R1 =50 Om npu u3meHeHnu HanpspkeHUs V1 1o cuHycon1aabHOMY
3akoHy ¢ amruntynoit 10 B u wacroroit 50 I'u. Haiitu cpennee
3HaUYeHUE HATPSHKEHUS Ha PEe3UCTOPE 3a TIEPHO, BEIYUCIUTD

ko3 durueHt mynascanuu. [lageHueM HanpspKEHHs Ha THOJIE
peHeOpeys.

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hasparue IIpoepsembie
WHIUKATOPBI CopeprxaHue paboThI
paboTHI paboTHI N
KOMITETEHIIU I

P1 Jlaboparopras IK-2-31;11K-2- 1. B ueM 0co6eHHOCTH PabOTHI 0AHO(}A3HOTO MOCTOBOTO BBIIPSMUTEIS

pabora Nel V1;IIK-2-B1 Ha aKTUBHO-MHIYKTUBHYIO HAarpy3Ky?
HccnenoBanue 2. Kakue OBIBArOT CXeMBI OJJHO(A3HOTO BRIIpsiMiIeHUs? Jlaiite
01HO(ha3HOTO CPaBHHTEIBHBIEC XapaKTEPUCTHKH.
HEYNPaBJIIEMOTO 3. C nOMOIIBIO KaKUX MapaMeTpOB MPOU3BOAUTHCS BBIOOD JHOIOB IS
BBIITPSIMUTENS CX€M BBINPSAMIIEHUS?
4. IlpoBeanTe aHAIN3 HATPY30YHOM XapaKTEPHCTHKH BBIIPSIMUATEILS.
5. IIpoBeauTe aHATH3 SHEPTETHUECKUX XaPaKTEPUCTHK BBIIPSIMUTEIIS.
6. Uem onpenensercst HAKJIOH BHEIIHEN XapaKTePUCTUKU
BhINpsIMUTENS?
7. YeMy paBHO HaIpsKEHUE XOJIOCTOIO X0/1a OJHOIIOIYIIEPHUOIHOTO
BBIMPSAMUTENA 0€3 QUIbTPa, C EMKOCTHBIM (HIIBTPOM U C
WUHIYKTHBHBIM (HIETPOM?

P2 JlabopaTopHas [TK-2-31;I1K-2- 1. HazoBuTe 0CHOBHBIC TPEX(Ha3HBIC CXEMBI BHITIPSAMIICHHS
pabora Ne2 VIL;IIK-2-B1 2. Ha3oBuTE OCHOBHBIE BETUUUHBI, UCIIOIb3YEMBIE IIPU ONIUCAHUU
Hccnenosanue paboThI BRIIPSMUTENEH
Tpex¢azHoro 3. Ilo xaknM npHU3HaKaM KIaCCUPUIMPYIOTCS BEINPSIMUTENN?
JIBYXTIOJTYyIIEPHOTHOT 4. Kak n3MeHsieTcsl COOTHOIICHHE MEKTY IIPHBEACHHBIM HHAYKTHBHBIM
0 MOCTOBOTO COIIPOTHBIICHHEM PACCEUBAHUS TpaHC(opMaTOpa U MPUBEACHHBIM
BBIIIPSAMUTENS aKTHBHBIM CONPOTHUBIEHHEM OOMOTOK ITPU U3MEHEHUU MOIHOCTU

Tpanchopmaropa? 5. KakoBa gacToTa Iy/nbcalu B H3y4aeMbIX
cxemax?

6. Uto Takoe HEeMpepHIBHBIA PeKUM?

7. Urto Takoe BHeIIHsA XapakTepucTuka? OT KakuxX HapaMeTpoB
3aBHCHT €€ TTOJIOKCHIE B HETPEPHIBHOM pekume?

8. Uro Takoe peryaIupoBOYHAs XapaKTEPUCTHKA, OT KaKUX apaMeTpOB
3aBUCHUT €€ MOJI0KEHHE B HEIIPEPBIBHOM pEKHME?

9. CpaBHHTH TPEX(Pa3HyIO HYNIEBYIO U TpeX(a3Hyl0 MOCTOBYIO CXEMBI
10 OCHOBHBIM ITOKa3aTeIISIM.

P3 Kypcogoii mpoekt [MK-2-31;I1K-2- KypcoBoii nmpoekT BKIItoYaeT B cedst pa3paboTKy CIeMYIOMNX Pa3aeioB:
o TeMe YI;IIK-2-B1 1. Pacuet 1 BBIOOP OCHOBHOTO CHIJIOBOTO 3JIEKTPOOOOPYIOBaHUS
«IIpoextupoBanue 2. Pacuer 1 mocTpoeHne OCHOBHBIX XapaKTEPUCTHK ITpeoOpazoBaTers
PEBEPCHBHOTO YacTOTHI
JIByX3BEHHOTO 3.Be160p OCHOBHBIX KOMIIOHEHTOB 3aIIIUTHI IPEe0Opa30BaTeNsI YaCTOTHI
npeobpa3oBaTens U TIOJIYTIPOBOJHUKOBBIX MOJYIeEil
9aCTOTHI JUIA
MUTaHUS
ACHHXPOHHOTO
3IIEKTPOABUTATENSD

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

MUHHCTEPCTBO HAYKH U BBICIIEro 00pa3oBanus Poccuiickoit deneparuu
HosoTponmxuii ¢pumman
®DenepabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKICHHUS
BBICILICTO 00pa30BaHMs
«HanuoHanbHbIH UCCIEN0BATENBCKUN TEXHOJIOTUYECKUH YHUBEPCUTET




«MUCUC»
Kadenpa DnekTposHEpreTHKH U AIEKTPOTEXHUKH

SK3AMEHALIMOHHBIN BUJIET NeO
[To nucuumnnune "CuitoBas 3neKTpoHUKa"
Hanpasnenue 13.03.02 «OneKTposHEPreTUKa U JEKTPOTEXHUKA»

1. Cunossle nuosl. Kitaccudukarus, 0CHOBHBIC XapaKTEPUCTHKH U TAPAMETPBI.

2. [TpuHIMIT pa3aensHOTO YIpaBICHHs IPYIIIaMyd THPHCTOPOB. BHENIHNE XapaKTepUCTUKH TP Pa3ieIbHOM YITPABICHUH.
JlocTomHCTBA U HETOCTATKH.

3. Paccuutath TOKH BO Beex BeTBsix cxembl ipu V1 =3 B, V2 =1 B, R1 =2 kOm, R2 =1 kOm, R3 = 1 kOm. [Tanennem
HaTpsHKSHUS Ha INOJIE TPEHEOPEYb.

JIMCTaHIIMOHHO 9K3aMeH MOXKET MPOBOJUTHCS B 3IEKTPOHHOH cpefie. DK3aMeHAIIMOHHBIHN TecT coaepxut 30 3amanuii. Ha permenne
orBoauTcs 60 MUHYT. PaspelieHHbIE MOMBITKY - OJHA.
OG6pa3zer 3agaHuii 1U1s1 5K3aMEHa, IPOBOIMMOTO JUCTaHIMOHHO B JJIEKTPOHHOM cperie.

1. TBepmoe TEIO MPUHATO CYUTATH MOJTYIIPOBOIHUKOM, €CITH PA3HOCTh SHEPrHil MKy HIDKHUM YPOBHEM 30HBI IPOBOJMMOCTH U
BEPXHHUM YPOBHEM BAJICHTHOM 30HBI:

— Pagpna 3;

— Menbiue 3;

— Boapmie 3.

2. HezaHsTOE 2JIEKTPOHOM SHEPTeTUIECKOE COCTOSIHUE B BAJIGHTHOH 30HE, 00J1a1aI0IIIee MOJIOKUTEIHHBIM 3apsI0M, Ha3bIBAETCSI:
— ITonewm;

— [pipkoii;

— Honom.

3. B pesynbTare nepeMeneHus IeKTPOHOB MPOBOAUMOCTH 00pasyeTcs

— JlpIpoyHast MpOBOJIUMOCTh

— IlepemenHast npoOBOIUMOCTH

— DJeKTpOHHAas MPOBOJIUMOCTh

4. Kak 3aBHCHUT TOK TEPMOIJICKTPOHHONW 3MUCCHH OT TEMIIEPATyphl HArpeBa KaToa u padoThl BBIX0a?
— YBenmuuuBaercs,

— YMeHbIaercs;

— He usmensercs.

5. B pe3ynbprare nepeMerieHus JIpoK MPOBOJUMOCTH 00pasyercs:
— JpIpoyHas MpoOBOJIUMOCTb;

— IlepemeHHas MPOBOJMMOCTB;

— DJIeKTpOHHAs IPOBOJUMOCTb.

6. Ecnu B 4eTbIpexBalleHTHBIH repMaHuil 106aBUTH MATUBAICHTHBIA MBIIIBSK, TO TaKas IPU-MeCh OyJeT Ha3bIBaThCA:
— AK1IenTOpHO;

— IlpumecHoti;

— JloHOpHOH.

7. BBenenue B MOJIYIIPOBOJHUK aTOMOB COOTBETCTBYIOIIEH MPHUMECH CIIOCOOCTBYET
— IToBBIIICHUIO ANEKTPOIPOBOAHOCTH;

— IToHMXEHHIO NEKTPONPOBOAHOCTH;

— DIEKTPOTPOBOTHOCTH HE M3MEHSETCS.

8. DnekTpuyeckuil mepexoa MexAy ABYMsI 00JacTSIMU MOITYIIPOBOIHUKA, OJTHA U3 KOTOPBIX UMEET IEKTPOIIPOBOTHOCTH N—THUIIA, &
Jpyrasi p—THIIa Ha3bIBaeTCs. . .

— DJIeKTpOHHBIH Nepexon;

— p-n Iepexox;

— [HonynpoBOAHUKOBEII MEPEXOI.

9. MOXHO JIi TIOJIYYUTh P-N MEPEX0/1 MPOCTHIM COMPUKOCHOBEHUEM PA3HBIX TOTYIIPOBOJIHUKOBBIX TelN?
— Her;
- Ha;

— WMuorna.

10. Inox, npeHa3HAYCHHBIH [ TPE0Opa30BaHUs MEPEMEHHOTO TOKA B TIOCTOSIHHBIM HA3BIBACTCH. ..
— IIMOCKOCTHBIN AHO;

— BempsamurensHblit 110,

— TyHHENBHBIN JUOI.




11. OnuH p-n-niepexo U 2 OMHUYECKUX KOHTAKTa
— IMoaynpoBOTHUKOBBIHN THOT;

— BempsamurensHslit 1uos;

— ITnockoCTHBIN AUO,.

12. ITonynpoBOAHUKOBEIE THOMABI, pabOTAIOIINE B PEKUME MEKTPHIECKOTO TPOOOsT:

— NUmnynbCHbIN 1101,

— CTaOuIuTpOH;

— TodeuHsli THOT;

13. IInockuif SNEKTPUIECKHI IePex o], THHEHHBIE Pa3Mepsl KOTOPOTO, OMPEACIISIONINE eT0 III0MAAb, 3SHAYUTEIBHO OObIIIe
HIMPUHBI P-n-epexoa:

— IInockocTHBIN 1UOT;

— CTabuinTpoH;

— ToueuHbIi JUO.

14. TTorynpoBOTHUKOBKIH IPUOOP C IBYMS TIEPEXOaMH U TpeMs U 0oJiee BBIBOIaMHU HA3BIBACTCH. ..
— HMuon,

— Tpuog;

— bunonsipHslii TpaH3ucTOp.

15. He cymiecTByeT cxeMbl BKIFOUCHHUS OHITOIISIPHOTO TPAH3UCTOPA.
— C 0o01um 3MUTTEPOM;

— C o0meit 6a30ii;

— C o0mum kanubpaTropom.

16. BeIX0/ 3JIEKTPOHOB 3a Ipe/IeNIbl TOBEPXHOCTH BEIIECTBA ITOJT ICHCTBHEM H3ITy4CHUS Ha3bIBACTCH. . .
— Braemanit potorddexr;

— Bayrpennuii poroaddexr;

— IpunynuTenbHbiit GoTOIPGEKT;

17. Ilpu KaKkuX yCIIOBHSIX YCUIMTENb IPEBPAIACTCs B aBTOTEHEPATOP:
— Ilpu nonoxxutensHON 0OpaTHOM CBSI3H;

— Ipu orpunarensHoit 0OpaTHOI! CBA3Y;

— IIpu oOpatHO CBsI3H paBHOIA 1.

18. B xakux equHHUIaX U3MEPSIFOTCSl OCHOBHBIC TApaMEeTPhl YCHIIUTENEH?
— B BospTax;

— B amnepax;

— B nenubenax.

19. DneKTpOHHOE YCTPOWCTBO, C IIOMOIIBIO KOTOPOTO OCYIIECTBISIETCS MPeoOpa3oBaHNe SHEPTHH MOCTOSIHHOTO TOKA B DHEPTHIO
MIEPEMEHHOTO TOKA PAa3IUYHON (YOPMBI HA3BIBACTCA:

— YcunureneM MOCTOSHHOTO TOKa;

— BBIHpSIMI/ITeJ'IeM NEPEMCHHOTI'O TOKA,

— ['eHepaTopOM SIEKTPUIECKUX KOJICOAHMIA;

20. Pexxum paboTh! GUITOIAPHOTO TPAH3UCTOPA, IIPU KOTOPOM 00a p — N Iepexo/ja CMEIeHbI B 00paTHOM HAIPABJICHUH, IIPU 3TOM
Yyepe3 TPAaH3UCTOP MPOTEKAI0T CPABHUTEIHHO HEOOIBIINE TOKH, HA3BIBACTCS

— PEXUM HACBILIEHNUS;

— PEKHUM OTCEUKH;

— aKTHBHBIH PEXUM;

— UHBEPCHBIN PEXUM.

21. Pexxum paboThl OHITOIAPHOTO TPAH3UCTOPA, IIPU KOTOPOM 00a p — N Iepexo/ia CMEIEHBI B IPIMOM HaIlpaBICHUH, IPH 3TOM
Yyepe3 TPAH3UCTOP MPOTEKA0T CPAaBHUTEIHHO OOJNBIINE TOKH, HA3BIBACTCS
— PeKXHUM HACHIIICHNUS;

— PEKHUM OTCEUKH;

— aKTUBHBIH PEXUM;

— UHBEPCHBIN PEXUM.

22. aiite pacmudposky [TDIT

— TIOJHBIN (HaKTOPHBIN IJIaH;

— TIPEAIECTBYIONMI (paKTOPHBIHN IIJIaH;

— TOJHBIH (haKTOPHBII IPOTOTH,

— TepBBIA (PaKTOPHBIN TUIAH.

23. PexxuM paboTHI OUITONIIPHOTO TPAH3UCTOPA, IPH KOTOPOM OJHH U3 P — Nl IEPEXOJ0B CMEIIEH B IIPSMOM HaNpaBJICHHUH, a APYroit
B 00paTHOM, Ha3bIBaeTCS




— PEXXUM HACBILEHNUS;
— PEKHUM OTCEUKH;

— aKTUBHBIH PEXUM;
— UHBEPCHBIN PEXUM.

24. Kakue peXUMBI paboThI OHITONISIPHOTO TPAH3UCTOpa XapaKTEpHBI LI HMITYJIbCHON paboThI?
— BumnonsapHEIi TpaH3HCTOP HE PaboTaeT B UMITYIIECHOM PEXHME;

— AKTHBHBIA PEXHUM U PEKUM OTCEUKH;

— Pe)xuM HachIIIEHUS Y aKTUBHBIA PEXUM;

— PexxuM oTCeUKH M peXUM HACHIIIEHHS.

25. Kakoii pexxuM paboTsl OUTIOSIPHOTO TPAH3UCTOPA MO3BOJISIET BRIMOIHATH 3G (GEKTUBHOE yIpaBiIeHUe, IPUUeM TPAH3UCTOP
MOJKET BBIITOJIHATH (DYHKIIMU AKTUBHOTO JIEMEHTA CXEMbI?

— PSXHMM HACHIIICHNS;

— PEXKHM OTCEUKH;

— aKTHBHBIH PEXHM;

— MHBEPCHBIN PEXKIM.

26. [Ipu yBeTUYCHUH OTPHLATEILHOTO HATIPSDKEHHUS KOJIGKTOPHBIN TIEPEeX0.l PacIUPSIeTCsS U COOTBETCTBEHHO YMEHBILACTCS
mmprHa 06a3bl. DTO SBJICHHE HOCUT HAa3BaHUE

— 3¢ dexra Dpnm;

— b dexra pacmupenus 0a3sl;

— 3 dexra MOAYISAIMU KOJUIEKTOPA,

— 3¢ dekra [loxmm.

27. ®U3NYeCKUil CMBICI, KaKoro h-mapamerpa cOOTBETCTBYET KOAPPHUINEHTY 0OpaTHOMN CBSA3M MO HAMPSHKEHUIO?
—hl1;
—h22;
—h12;
—h21.

28. ®u3U9IecKuii CMBICH, KaKOTO h-TlapaMerpa COOTBETCTBYET BXOJHOMY COIIPOTHBIICHHIO IIPH KOPOTKOM 3aMbIKAHUH Ha BBIXOME?
—hl1;
—h22;
—hl12;
—h21.

29. ®u3nYeCKUl CMBICI, KaKoro h-mapamerpa COOTBETCTBYET KO3 PHUIIMEHTY TIepeiadn TOKa TPU KOPOTKOM 3aMbIKAHUH Ha
BBIXOJIC?

—hl1;

—h22;

—hl12;

—h21.

30. ®u3nYecKuil CMBICI, KaKoro h-mapamerpa COOTBETCTBYET BBIXOIHOW MPOBOIUMOCTH MIPH XOJIOCTOM X0Jie Ha O6a3e?
—hl1;
—h22;
—hl12;
—h21.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHKa pe3ynbTaToOB 3aMUTH KYpCOBOTO IMIPOEKTA OCYIIECTBIISAETCS 10 OATBHON CHCTEME («OTIMYHOY, «XOPOILIOY,
«YHOBIIETBOPUTEIILHOY, «HEYIOBIETBOPUTEILHO»). KypCOBOIl POEKT cunTaeTcs BBIOIHEHHBIM YCIEIIHO, €CIHU ITPU €ro
OLICHUBAHMH MOJTy4eHA OLIEHKA HE HIKE «YJOBICTBOPUTEIHHON.

IIpn moBeneHNM 3aIUTHI B JOPME YCTHOTO ONIPOCA KPUTEPHUSMH OLICHKH SBIISIOTCS

«OTangHO»: Pabora coepXHUT TpaMOTHO H3JIOKEHHYIO PacyeTHYIO 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacuerax, JJOTHYHBIM U IIOCJICIOBATEIILHBIM U3JIOKEHUEM MaTepuaia B HOsICHUTeNIbHON yacTh. [Ipu 3ammure paboThl CTyeHT
MOKa3bIBaeT TIIyOOKHE 3HAHMUS BOTIPOCOB TEMBI; CBOOOTHO ONEPUPYET PACYETHBEIMHU JTAaHHBIMI; JIETKO OTBEYACT HA TIOCTABJICHHEIE
BOIIPOCEHL.

«XOoporo»: Pabora colep>KUT rpaMOTHO M3JI0KEHHYIO pPacueTHyI0 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLIMOOK B
pacderax, JJOTHYHBIM U ITOCIIEI0BATEIEHBIM H3JI0KEHHEM MaTepHaia B MOsICHUTENbHOH JacTy. [1py 3amuTe paboTHI CTYIeHT
MOKAa3bIBAaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPpyAHEHHIT OTBEYACT Ha MTOCTABIICHHBIC BOIIPOCHI.

«Y 1OBJIETBOPHUTENBHOY: Pabora conepkuT pacueTHyto 0a3y, XapakTepU3yeTcsi HaJIMYUEM OTIENbHBIX OLIMOOK B pacyeTax.
I1pu 3ammTe CTYACHT NMPOSBIISET HEYBEPEHHOCTh, HOKa3bIBaeT cI1a00e 3HaHKHE BOIIPOCOB TEMBI, HE JaeT II0JIHOTO,
apryMEHTHPOBAHHOTO OTBETA Ha 3aJIaHHBIC BOTIPOCHI.

«HeynoBIeTBOpUTEIEHON: PaboTa He conepKUT pacueTHyI0 0a3y, He OTBEYaeT TPEOOBAHMAM, U3JIOKCHHBIM B METOJHUYECKUX
yKa3aHHUsX, IMEeT 3HaYNTENbHbIE OIIMOKH B pacyerax. [Ipy 3amuTe CTYIeHT 3aTPYIHACTCS OTBEYaTh Ha OCTABJICHHBIE BOIIPOCHI

0 TeMe, He 3HAET TEOPUH BOIIPOCa, IIPH OTBETE JIOITYCKAET CYIIECTBEHHBIC OIIHOKH.

IIpu o1ieHKe pe3yIbTAaTOB 3aIUTHI OTYETOB 110 JIAOOPATOPHBIM paboTaM UCHOIb3yeTcsi OnHapHas cucTeMa («3auyTeHo» / «He
3a4TEHO), KOTOpas MpeyCMaTPUBACT CIEAYIOIINE PE3YJIbTAaThl U KPUTEPUH OLICHHBAHUS:

«3a4TeHOY - BEIMOTHEHB! Bee 3aaHus 1a00paTOPHOM PabOTHI, CTYJICHT OTBETHII Ha BCE KOHTPOJIEHBIE BOITPOCHI.

«He 3a9TeH0» - CTy[EHT He BBIIOJIHIII WX BBIIOJIHI HENPABUIIBHO 3a1aHKs 1a00paToOpHO# paboThI, CTYAEHT OTBETIII HA
KOHTPOJIEHBIE BOIIPOCHI C OLIMOKAaMHU MIJIM HE OTBETHJI HA KOHTPOJIBHBIE BOIIPOCHI.

OreHKa pe3ynbTaToOB YK3aMEeHa OCYIIECTBISICTCS 110 OaTbHOM CHCTEME (KOTIMIHOY, «XOPOIIO», «YAOBIETBOPUTEIHHOY,
«HEYHOBIIETBOPUTEIILHOY). DK3aMEH CUMTAETCs TPOHAEHHBIM YCIICIITHO, €CJIH IIPH €r0 MPOBEICHUH MOJTy4eHa OLICHKA HE HIKe
«yHOBIIETBOPUTEIILHOY.

ITpu moBexeHnN 5K3aMeHa B MUCHMEHHOH (hOpMe KPUTEPUSIMH OICHKH SBIISTFOTCS

«OTnuaHO»: Oo0a Bompoca Omirera M3I0XKEHBI MOTHO (B paMKaxX IMPOrpaMMBI Kypca WIIH JEKIIHOHHOTO Kypca) U TOYHO.
CrHocoOHOCTh CaMOCTOSTENEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh coJiepskaHie OTBeTa, yMeHne 00001aTh MaTepuai,
JIeTIaTh BRIBOAKL. [IpaBrilbHBIC OTBETHI HA JOMIOJTHUTEIBHBIE (IPOBEPOYHBIC) BOIPOCH B paMKax Omiera. [TogpoOHoe n3noxenne
OCHOBHBIX IOJIOKEHUH 0TBeTa B Jlrcte ycTHOTO ompoca.

«Xopouio»: O6a Bompoca WK OJUH U3 HUX B IIEJIOM PACKPBITHI, HO U3JI0KEHBl HEJOCTATOYHO MOJHO (He MeHee, yeM Ha 80
—90 %), m00 B OTBETE COZIEPIKATCSI HETOYHOCTH (B MMEHAX, XPOHOJIOTHH, B HA3BAHUU TEP-MHHA IIPH TIOHUMAHHH €r0 CyTH H T.1.).
Hanname moctatouHo moIpoOHKIX 3amnwucei B JIucTe yCTHOTO ompoca.

«Y IOBIETBOPUTEIBLHO»: W3noxxeHne Kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B MEPUOIU3AIIX,
KinaccuduKalyaxX, TPaKTOBKE OCHOBHBIX MOHATHIT U T.1. He3HaHHE 0THOTO U3 BOIPOCOB MOXKET OBITH KOMIIEHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTPEHHE TIPETIoJaBaTells) IIPH COOTBETCTBYIOIIEH 3amncH B JIucte ycTHOTO onpoca. HemocnenoBarensHoe
M3JI0KEHNE MaTepuala, HEyMEeHHE IeNIaTh BBIBOIBI.

«HeynoBneTBopUTEILHON: OrcyrcTBue 3anuceil B JIucre ycTHOTO orpoca, 0TKa3 OT OTBETa, HOAMEHa OJIHOTO BOIpOca
JpyruM, Hanu4ue mmnapranku. MznoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHue OCHOBHBIX HOHATHH U TOJIOKEHUH TEMBL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHall.

IIpu moBeneHnn 3x3aMeHa B (hOpMe KOMITBIOTEPHOTO TECTUPOBAHUS KPUTECPHUAMH OLICHKH SBIISIOTCS:

«OTanYHO»: [Homyuyenue Oonee 90 % GanIoB MO TECTY MPH BBHIIOJHEHUU TECTa 33 PErJaMEHTHUPOBAHHOE BpeMS
«Xopo1o»: IMonmydaenue ot 75 mo 90 % OGaJIOB MO TECTY NMPH BBHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BpEeMs

«Y 1OBJIETBOPUTEIHLHON: IMomygenue ot 50 mo 75 % GayIOB MO TECTY NMPH BHIMOJHEHHN TECTa 332 PETJIAMEHTHPOBAHHOE
BpeMs

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOM, 371. anpec
JI1.1 | T.C. 3uHOBBEB CuitoBasi 3JIEKTPOHHUKA! M.: FOpaiir, 2012,
Y4ebHOoe mocodue s
6axanaBpoB
JI1.2 | denucenko I.1O OCHOBBI CHJIOBOH Taranpor: M3natensctBo FOxHOTO
npeoOpa3oBaTeIbHON (henepanbHOrO YHUBEpcuTeTa, 2016,
TEXHUKH : y4eOHOE Mmocooue http://biblioclub.ru/index.php?
page=book&id=493025
JI1.3 | A B. Pogsirun CuoBas 371€KTPOHUKA: Hosocubupck : HoBocubupcxuit
yueOHOe nocoOue roCyIapCTBEHHBIN TEXHUUECKUI
yauBepcurer, 2017,
https://biblioclub.ru/index.php?
page=book&id=576751




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.4 | A X Hlorenos, 1. C. | Anamorosas, uudpoBast u Mocksa : @usmarnurt, 2017,
Crpebkos, 1O. X. CHITOBAsI JNIEKTPOHHKA: https://biblioclub.ru/index.php?
[Ilorenos y4eOHUK page=book&id=485494

JI1.5 |baxoBues U. A. MukponpoteccopHbie Hosocubupck : HoBocubupckuit

CHUCTEMBI YIIPABIICHUS rocy/lapCTBEHHBII TEXHUUECKUI
YCTpOMCTBAMH CHUIIOBOM yauBepcurer, 2018,
SIIEKTPOHUKHU: CTPYKTYPHI U https://biblioclub.ru/index.php?
AITOPUTMBL: yueOHOe mocobue page=book&id=576123
6.1.2. lonoTHUTeILHAS JIMTepaTypa
ABTOPEBI, COCTaBUTENIN 3arnaBue bubnnoreka W3maTenscTBO, TOM, 71. ajgpec
JI2.1 | C.P.Pe3unckuii u ap. CuitoBbIe TIOTYITPOBOJHUKOBBIE M.: Meramnyprus, 1976,
npeoOpa3oBaTeny B
METaJLTyPTHH: CIIPABOYHHK
JI2.2 | Cemenos B.10. CurioBast 2J€KTPOHUKA [JIs Mocksa: COJIOH-P, 2001,
nrobuTeneit n
npodeccnonanos: Yueb.
nocobue
JI2.3 | IMapmuu A.M. HcToynuku nuranus KpacHosipck : Cubupckuii denepanbHbIi
3IEKTPOTEXHOJIOTUYECKIX yauBepcurert, 2015,
YCTaHOBOK : ydeOHOe mocobue http://biblioclub.ru/index.php?
page=book&id=435721
6.1.3. MeTronuueckue pa3padoTku
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3paTenbcTBO, TOM, 371. anpec
JI3.1 IIpeoOpa3oBaTenbHast TEXHUKA: Yemnssounck: Yurex-ITpodwu, 2013,
Meroamyeckue yka3aHus K ttps:/lms.misis.ru
MPOBEAEHHIO JJAOOPATOPHBIX
pabot
JI3.2 | Kocmaros B.1. [IpoektupoBanue Hosotpounk: HO HUTY "MUCuC",
PEBEPCHBHOTO THPHCTOPHOTO 2012, ttps://lms.misis.ru
npeoOpa3oBaTens:
Meroanueckue ykazaHus 1Mo
BBITIOJTHCHHIO KYPCOBOM
paboTHI
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
D1 | DnekrpoHHas OMOTMOTEUHAs CUCTEMa www.iglib.ru
72 |H® HUTY MUCuC www.nf.misis.ru
D3 | Poccuiickas HaydHas 3MeKTpoOHHAs OHONIHOTEKA www.elibrary.ru
6.3 IlepeueHnb MPOrpaMMHOTO odecedeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 |Micro-Cap 10 Evaluation
1.3 Microsoft Teams
1.4 |Zoom
I1.5 |MATLAB & Simulink
6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX
N.1 |https://online-electric.ru/ - OHnaiH-DAEKTPHK
N.2 |https:/new fips.ru/ - ®exepanbHbIil HHCTUTYT MPOMBIILIEHHOH COOCTBEHHOCTH
.3 |http://window.edu.ru - UudopmanronHas cucrema « ETuHOE OKHO JOCTyHa K 00pa30BaTebHBIM pecypcam»
N.4 |http:/electricalschool.info/electronica/994-analogovaja-i-cifrovaja-jelektronika.html - Illkoma 115t 3;1eKTPHKOB

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Ayn. |

Haznauenune

OcuHarienne




101 VYueOHas 1abopaTOpus EKTPOTEXHUKH H
SIEKTPOIPUBOJIA

Kommiekr y4eOHOWM  Mmebemm Ha 24  Mecta  UIA
00ydJaromuxcs, KOMIDIEKTH J1ab0paTOpHOro 000pyHOBaHUS
JUISL  VICCIISNOBaHUS M HAJIAJKH DJIEKTPHYECKUX Ienei,
KOMIUIEKT ~ y4eOHOro  o0OpymoBaHMS UL M3Y4YEHHS
SNEKTPUYECKUX TIPUBOJOB, JA0OPATOPHBIC CTCHIBI JUIA

N3y4eHUA OCHOB aBTOMaTHu3alunu MIPOMU3BOACTBA,
nporpaMMHupOBaHUs IMPOMBIIIJICHHBIX KOHTPOJIEPOB n
YhpaBJICHUA TCXHOJOTUYCCKUMHU O6’BeKTaMI/I,

71ab0paTOpHbIE CTEHABI UIS M3YYCHHUS HPOTPaMMHPOBAHUS
MuKpokoHTposutepoB  [IM-JIM, naGopaTopHble CTEHIBI
"ABTOMaTHKa Ha OCHOBE MPOrPaMMUPYEMOI0 KOHTpOJUIEpa
SiemencS7, mabGopaTopHbIE CTEHABI S W3y4CHUS OCHOB
nudpoBoit  TexHukH "OCHOBBI LU(PPOBOH  TeXHHKH',
1abopaTopHBIE  CTCHABI JUIi  WU3ydeHHUs  CHUJIOBOM
ANIEKTPOHHUKA u npeoOpa3oBarens TEXHHUKH
"ITpeobpa3oBarens TexHuku', ocmmnorpadp FLK-123/001,
ocumnorpad GOS-620 FG, THMOBOH KOMIUIEKT y4eOHOTO
obopynosanust "[IporpaMmupoBaHHe MHKPOKOHTPOJLIEPOB
"IIM-JIM Ha 4 pabGo4mx MecT, TOPMOBO3IYIIHAS HasiIbHASL
cranmus lukey-852d+.

139 VYuebnas mabopatopusi (KOMIBIOTEPHBIH
KJIacc) Kabuner KypCOBOI'O u
JMILIOMHOTO HPOEKTUPOBAHUS,
CaMOCTOSTEIBHOH padoTH 00yJaromuxcs

Kommiekr y4eOHOW Mmebemm Ha 24  Mecta  UId
oOyuaromuxcs, 12 CTalMOHApHBIX KOMIIBIOTEPOB  JUIS
oOyuaromuxcs, 1  cTalMOHapHBII  KOMIbIOTEp Ui
mpernogaBarens (Bce C BBIXOJOM B HHTEPHET), MPOEKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MmenoBasi, BeO kamepa Logitech, kononku, gocryn k SUOC
Vuuepcurera MUCHUC d9epe3 nuuYHBIA KaOMHET Ha
miarpopme LMS Canvas u Moodle, nueH3NOHHBIE
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOAUMYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

B npouecce n3ydeHns AUCUUILTHHEI BBLACISAIOT Ba BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyTUTOpHAas
CaMOCTOSITENIbHAS Pad0Ta MO TUCHHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX IO/l PYKOBOACTBOM IIPEIO1aBaTEes.
BHeayautopHas camocTosTenbHas paboTa - IiIaHupyemas yaeOHas paboTa 00yJaroIiMCs, BEIONHIEMAas BO BHEAYTUTOPHOE
BpeMsI [0 33/IaHHI0 U [IPU METOANIECKOM PYKOBOJCTBE MIPEMOAaBaTeNs, HO 0e3 ero HeNOCPEACTBEHHOTO yJacTHsI.
CamocrosTenbHas padoTa, He IpeyCMOTPEHHast IPOrpaMMOil ydeOHON IMCIMITIIMHBL, PACKPHIBAIOIIEH U KOHKPETU3HUPYIOLIEH ee

CoZIep KaHUE, OCYIIECTBISIETCSA 00yJaoIMMCs HHUIMATHBHO, C LETbI0 PEaIN3allii COOCTBEHHBIX yUeOHBIX U HAYIHBIX HHTEPECOB.
s 6oree 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSITENBHOH pabOTHI IO TUCIUIIIMHE MIPEOAaBaTeNb PeKOMEHAYET NCTOUHHUKHA JUIS
paboThI, XapaKTepu3yeT Hauboee paltoOHAIBHYI0 METOIUKY CAMOCTOATENBHOI paboThI, JIEMOHCTPHPYET paHee BHIIIOTHEHHBIE
oOy4aromuMucs padoThI U T. 1. BUpI 3anaHnii 1711 BHEayANTOPHOI CaMOCTOSITENIBHON pabOThI, HX COZIEp)KaHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIN U T} depeHInpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYHIIAMH CTYAeHTOB online (paboTa B AIIEKTPOHHOH
uHpopmannonHo-odpaszosarensHoii cpene HUTY «MUCuCy» (QUOC), yacThio KOTOPOil HEMOCPEACTBEHHO NpeIHA3HAUECHHOM s
OCYIIECTBIIEHHS 00pa30BaTENILHOTO ITpoLiecca SBIsIeTCs DIEKTPOHHBIN 00pa3oBarenbHblil pecypc LMS Canvas.) 1 Ha 3aHATHSIX B
3aBUCHMOCTH OT IIeIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATEIIbHOM PabOThI, ypOBHS CI0KHOCTH. BO3MOXXHO mpoBeieHne
CHUHXPOHHOH paboTHI CO CTyICHTaMU ¢ Ucnonb3oBaHreM Microsoft Teams unu Zoom. KOHTpob pe3yabTaToB BHEAYAUTOPHOU
CaMOCTOSTENILHON paboTBhI OCYIIECTBISIETCS B IIPEEax BPEMEHH, OTBEICHHOTO Ha 00s3aTelIbHbIC yaeOHbIE 3aHATHS IO
JUCIIUITIMHE Ha IPAKTHIECKUX , JJAOOPATOPHBIX 3aHATHIX.




