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ITpotoxon ot 06.03.2024 1., Ne3

PykoBoguTens nonpaseneHus AOLUEHT, K.1.H. Maxupuna P.E.



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 | ABToMaTu3anys METALUIypruuecKoro Ipou3BOACTBA

2.2.2 | ABromaTu3anus TEXHOJOTUYECKUX MPOIECCOB

2.2.3 | ABTOMaTU3UpPOBaHHBINA IEKTPONPHUBOJ, B TEXHOJIOTHIX

2.2.4 | ABTOMaTU3UpOBaHHBINA IEKTPONPHBOJ, TUIIOBBIX IIPOU3BOJCTBEHHBIX MEXaHU3MOB

2.2.5 |IloaroroBka K MpoIeaype 3aIIUThl U 3alUTa BEITYCKHOW KBATN(QHUKAITHOHHON pabOTHI

2.2.6 |IIpepnumnnoMHas npakTHKa

2.2.7 |IIporpamMHOe obecriedeHrne KOHTPOJUIEPOB

2.2.8 |IIpoMbIIITIEHHBIE CETH

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMHA

IK-2: Cnocoden MPOEKTHUPOBATH CUCTEMBI WICKTPONIPUBO/IAa U ABTOMATU3UPOBAHHBIC CUCTEMbBI YIIPABJIECHUA C
HCII0Jb30BAHUEM Hﬂq)pOBbIX TEeXHOJIOTHIi

3HaTh:

[IK-2-31 npuHIMTIBI TPOEKTUPOBAHHS CHIIOBBIX TPpeoOpa3oBaTeNiell B COOTBETCTBUH C TEXHUYECKUAM 3alaHEM 1 HOPMAaTHBHOM
JIOKyMEHTauen

YMmerhb:

IIK-2-Y1 BI>I6I/IpaTb 060py,£[OBaHI/Ie AT peain3alilui MMPOCKTa B COOTBETCTBUH C TCXHUYCCKUM 3aJaHUCM U TpC6OBaHI/I$[MI/I OKOJIOTUH

Baanernb:

[IK-2-B1 mMeToankamu pacyera CXeM M CHIIOBBIX 3JIEMEHTOB M PSKHMOB pabOTHI IpeoOpa3oBaTeell, yCTpOHCTB 3alHUTH H
aBTOMAaTUKU

4. CTPYKTYPA U COJEPKAHUE

Kon HanmenoBanue pa3nesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHun i pecypcsl padoTsl

Pazgen 1. DiaemenTHan 6a3a
CUJIOBO 2JIEKTPOHMKH.

1.1 CHIIOBBIE THOMIBI. 4 1 [1K-2-31 IIK-2- JI1.1
Tupucropsl. 3anupaemsbie VY1 IIK-2-B1 JI1.2J12.1
tupuctopsl. Knaccuduxarms, 2.2
OCHOBHBIE XapaKTCPUCTUKH, 013233

napaMeTpsl ¥ CXEMBI
BKJIIOUeHH. /JIex/

1.2 Br160p CHITOBBIX 4 2 IK-2-31 IIK-2- J1.1
[IOJIYTIPOBOJHUKOBBIX V1T1IK-2-Bl JI1.2J12.1
prOOPOB MO HAMPSHKCHUIO U J12.2

Toky. /I1p/ 31 32 33




1.3 UccnenoBanue ogHohazHOrO 2 TIK-2-31 T1K-2- JI1.1 P1
JIBYXTIOJTYTIEPUOAHOTO V1 IIK-2-B1 JI1.2J12.1
BeIIpssMuTeNs /J1ab/ JI2.2713.1

013233

1.4 N3yuenue xapakTepucTuk 10 TIK-2-31 TIK-2- J1.1 P1
CHJIOBBIX V1 IIK-2-B1 JI1.2J12.1
MTOJIYTIPOBOTHUKOBBIX 2.2
npubopos. IGBT u MOSFET 010293
TPaH3UCTOPHL.

Kraccudukanus, ocHOBHBIE
XapaKTEePUCTUKH, TTApaMETPHI
1 cxembl BKItodeHus. /Cp/
Pa3nen 2. HeynpaBasiemble
BBINPSMUTEJIH.

2.1 Pacuer xapakrepuctux 2 [MK-2-31 TIK-2- J.1
HEYIIPABIIIEMBIX V1IIK-2-B1 JI1.2J12.1
BeIpsmurereneil. /TIp/ 2.2

212233

2.2 N3ydenune xapakTepucTuk 10 [TK-2-31 TIK-2- J.1
HEYTIPABIIIEMBIX V1IIK-2-B1 JI1.2J12.1
BeIIpsAMuTeNnei. Tpexdasuere JI2.2J13.2
HeyNpaBJisieMble 212233
BBITIpIMHTENH. CXEMBI,

JarpaMMBbl paboTEI U
OCHOBHBIE
xapakTepuctuku. /Cp/
Paznen 3. Ynpasasiemble
BBINPAMUTEIH.

3.1 [Mpunum paboTer 1 TIK-2-31 TIK-2- JI1.1
YIIPaBISEMOTO BBIIPSMHUTEIS V1IIK-2-Bl JI1.2J12.1
Ha TupucTopax. OnHoda3HbIH J12.2
HYJIEBOH yIpaBisieMbli 010293
BeIIIpsAMHTENb. [ToHsATHE O
(hazoBOM ympaBiIeHUH.

TpexdasHblii HyIIeBOW U
MOCTOBOH YIpaBJIIeMbIi
BBIPSAMHUTENb. CXEMBI,
PEXUMBI pabOThI, BpEMEHHbBIE
JIarpaMMBl B OCHOBHBIE
XapaKkTepHCTUKH. /JIex/

32 Pacuer ynpasisembix 3 [IK-2-31 IIK-2- J1.1 P3
BBIIpsiMUTENICH. BB1OOD V1 IIK-2-B1 JI1.2J12.1
CHJIOBOTO TpaHCchopMaropa, J2.2
CXEMBI BBIIIPSIMIICHUS U 0132 33
tupucropos. /IIp/

33 N3ydenue xapakTepucTuK 18 [TK-2-31 TIK-2- J.1
YIPABISIEMBIX V1IIK-2-B1 JI1.2J12.1
BhINpAMUTENEH. SIBlICHNE JI2.2J13.2
KOMMYTAaLlUH B yIPABIIEMBIX 212233

BBINpsMUTENAX. BHemHue
XapaKTePUCTUKH
YIIPaBISIeMbIX
BhIIpsiMUTENCH. PaboTa
BBINPSIMHUTEIS HA TPOTUBO-
9/1C. Bpemennslie
JMarpaMMbl 1 OCHOBHBIE
pexxumbl. PerynupoBodHble
XapaKTePUCTUKH
BBIIIPSMHTEINICH TIpH paboTe
Ha npotuBo-3JIC. /Cp/

Pasnen 4. UnBepTopsl
Be/IOMEbIE CEThIO.




4.1 IMpuaIUT paboTH HHBEPTOPA 1 [K-2-31 TIK-2- J1.1
BEJOMOTO CETHIO. V1 IIK-2-B1 JI1.2J12.1
PerynupoBouHbie 1 BHELITHIE J2.2
XapaKTEPUCTUKU 2132233
uHBepTopa. /JIex/

4.2 N3ydenue xapakTepucTuK 12 TIK-2-31 TIK-2- J.1 P3
MHBEPTOPOB BEJOMBIX V1IIK-2-Bl JI1.2J12.1
cerpio.Kommyranus B JI2.2J13.2
uHBepTOpax. BnusHue 212233
PEeKUMa MPEPHIBUCTHIX TOKOB
Ha BHEIIHUE XapaKTePUCTUKU
HWHBEPTOPA BEIOMOTO
cetbto. /Cp/

Pazgen 5. PeBepcuBHbIE
THPUCTOPHBIE
npeodpa3oBarenn.

5.1 CxeMbl BKITIOUEHHSI 1 TIK-2-31 TIK-2- J1.1
PEBEPCUBHBIX TUPUCTOPHBIX V1 IIK-2-B1 JI1.2J12.1
npeoOpaszoBateneit. [IpuHImNT J12.2
COBMECTHOI'O YIIPaBIICHUS 010293
rpynnaMu THPHUCTOPOB.

BHemnue xapakTepucTUKU
MIPU COBMECTHOM
yrpasinenuu. [Ipunnun
Pa3fenabHOTO YIIpaBiIeHUs
IpyNIIaMyd THPHCTOPOB.
BHeHue xapakTepucTUKu
IIpU pa3aenbHOM
yrpasnenuu. /JIex/

5.2 Pacuer snemMeHTOB cHIOBOM 3 [TK-2-31 TIK-2- J.1
CXEMBI pEBEPCUBHOIO V1IIK-2-B1 JI1.2J12.1
THPHUCTOPHOTO 2.2
npeobpaszosatens. /T1p/ 2139233

53 HccnenoBanue TpexdazHoro 2 [TK-2-31 IIK-2- J.1 P2
JIBYXIIOJIyIIEPHOTHOTO V1IIK-2-B1 JI1.2J12.1
MOCTOBOTO JI2.2713.1
BhIMpsiMuTens /J1a6/ 2139233

5.4 N3ydenune xapakTepucTuK 52 [TK-2-31 TIK-2- J.1 P3
PEBEPCUBHBIX TUPUCTOPHBIX V1IIK-2-B1 JI1.2J12.1
npeobpasoareneit. CUOY J12.2J713.2
THPUCTOPHOTO 213233
peoOpas3oBaTens ¢
Pa3AebHBIM yIPaBICHUEM.

[Mpunun paboTe
JIOTHYECKOTO
MePEKITIOYAOIIero
ycTpoiicTBa u
MepeKIoyaTesst
XapaKTEPUCTHK.
CornacoBanue
XapakTepucTUK. BolnonHeHne
KypcoBoro mpoekTa. /Cp/
Paznen 6. [IpeoGpa3zoBarenu
TOCTOSIHHOTO HAMPS)KEHMSI.

6.1 [Monmxaromuit, 1 TK-2-31 TIK-2- J1.1
MOBBIIAIOIIUH 1 V1 IIK-2-B1 JI1.2J12.1
HWHBEPTHUPYIOLIUI J12.2
npeoOpa3oBarenn 010293
MOCTOSTHHOTO HAIPSKSHUSI.

Juarpammbl paboThl U
OCHOBHBIE
XapaxTepucTuku. /JIex/

6.2 BrlnosiHeHne KypcoBoro 32 TK-2-31 TIK-2- J1.1 P3

npoekra /Cp/ V1 IIK-2-Bl JI1.2J12.1
2.2

01 52 53




Pasnen 7. ABTOHOMHBIE
HHBEPTOPHI U
npeo0pa3oBaTesI YaCTOTHI.

7.1 ITpeoGpa3oBaTenn 4acTOTEHIL. 1 ITK-2-31 TIK-2- J1.1
[IpeoOpa3zoBaTenu co 3BeHOM V1IIK-2-Bl JI1.2J12.1
MOCTOSIHHOTO TOKa 2.2
(1ABYX3BEHHBIE 012293
mpeoOpa3oBaTeNy 4aCTOTHI).
[IpeobpaszoBatenu ¢
HENOCPEACTBEHHO
cBs3b10. /JIex/

7.2 Pacuer 31eMeHTOB cUIOBOI 2 TIK-2-31 TIK-2- J.1 P3
CXEeMbI aBTOHOMHOTO V1 1IK-2-Bl JI1.2J12.1
HMHBEpPTOpa Ha 2.2
Tpan3ucropax. /I1p/ 2132233

7.3 ABTOHOMHBIE HHBEPTOPHI. 51 TIK-2-31 IIK-2- J1.1 P3
Hasnauenue u V1IIK-2-Bl JI1.2J12.1
KJ1acCUpUKaIusl. J12.2
OnHoda3HbIi aBTOHOMHBIN
WHBEPTOP HANPSDHKEHUS HA
TpPaH3UCTOPaX.
PerynupoBanue Benu4IuHbL U
(hopMBI HaTIPsHKEHSI B
o1HO(a3HBIX HHBEPTOPAX.
[TpuHIMn mMUpoTHO-
HAMITYJIbCHON MOYJISIIHY.
N3yyeHue xapaKTepUCTUK
npeoOpaszoBaTeneit
Y4acTOTHI.IIOATOTOBKA K
sk3ameny /Cp/

7.4 [Iposenenue 9 TIK-2-31 TIK-2- KM1
9K3aMeHa /JK3aMeH/ V1 I1IK-2-Bl

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI JJIs1
CaMOCTOSITeIbHOI MOATOTOBKHU
Konx KoHTtponwsHOE Iposepsembie
KM P — HHJIKATOPBI Bormpocs! A moArOTOBKH
KOMIETEeHINH
KM1 OK3aMeH [K-2-31;I1K-2- Teopernueckne BONMPOCH! K 3K3aMEHY:
Y1;IIK-2-B1 1. Cunossle quoasl. Kiaccuduxariis, 0CHOBHBIE XapaKTEPUCTHKU U

napameTpahl.
2. Tupucropsl. Knaccudukarms, OCHOBHBIE XapaKTEPUCTHKU
napaMeTpsl. [I0JTHOCTEIO yIIpaBiIseMble THPUCTOPEL.

3. Cunossle Tpan3ucTopsl. Kinaccudukanus, OCHOBHbIE
xapakrepucTuku u napamerpsl. IGBT — TpaH3ucTopsl.

4. Heynpagiisiemble BeIpsiMutend. HazHaueHue, KiiaccupuKanms,
(hyHKIMOHANIBHAS CXEeMa.

5. OnHodasHble HeynpaBisieMble BRITPSIMUTENU. CXeMbl, JUarpaMMbl
paboTHI 1 OCHOBHBIE XapaKTEPUCTUKH.

6. TpexdazHble HeympaBIsieMble BEIPSIMUTETH. CXEMBI, THarpaMMBbl
paboTHl 1 OCHOBHBIE XapaKTEPUCTHUKU.

7. Tpex(asHblil HYJIEBOH YIPaBIIAEMbIH BRIIPAMHUTETb. CXEMBI,
PEeXHUMEBI pabOTHI, BpeMEHHBIE THarpaMMBbl 1 OCHOBHEIE
XapaKTEePUCTUKH.

8. Tpexda3Hblii MOCTOBO# YITPABISEMBbIH BBITPIMUTENL. CXEMBI,
PEeXHUMEBI pabOTEI, BpeMEHHBIE THarpaMMBbl H OCHOBHBIE
XapaKTEePUCTHKH.

9. SIBneHne KOMMYTAlLUH B YIIPABISIEMbIX BBIIPIMUTEISX.

10. BHemHue xapakTepUCTUKU YIPaBIIIEMbIX BBIIPSIMUTEIIEH.

11. Pabora BempsamuTenst Ha npotnBo-2J]C. BpeMeHHBIE TUarpaMMel 1
OCHOBHBIE PEXUMBL. 12. PerynupoBo4HbIe XapaKTepUCTUKH
BBIIpIMUTENIEH TTpu paboTe Ha nmpotuBo-3/1C.

13. DHepreTuuecke XapakTePUCTUKH YIIPABISIEMbIX BBIIPSIMUTEICH.
KII, ko3 pummenT MOIHOCTH, TapMOHUIECKIH COCTaB




BBIIPSMIICHHOTO HaMPsKEHHE.
14. TlpuMeHeHHe 3anupaeMbIX TUPUCTOPOB AJIsl yBETHUYEHUSI

K03 GHUIHEHTa MOIITHOCTH.

15. Ipuaiun paboTsl HHBEPTOPA BEAOMOTO CETHIO.

16. PerynmupoBouHbIe ¥ BHELITHUE XapaKTEPHUCTUKH HHBEPTOPA BEJOMOTO
CETBIO.

17. KommyTanus B MHBEPTOpax.

18. BnusiHME pexnMa IpephIBUCTHIX TOKOB HA BHEITHHE
XapaKTEPHCTUKH HHBEPTOPA BEAOMOTO CETHIO.

19. CxeMbl BKIFOUSHHUS PEBEPCUBHBIX THPHCTOPHBIX ITpeoOpa3oBaTeneii.
20. IIpyHIUI COBMECTHOIO YIpPaBJIEHHs IPYIIIaMU TUPHUCTOPOB.
BHemnraue xapakTepUCTUKH ITPU COBMECTHOM YIIPABICHHH.
JIoCTOMHCTBA U HEIOCTATKH.

21. IlpyHIUI pa3AenbHOTO YIPABIEHUS IPyIIIaMU TUPUCTOPOB.
Brenraue xapakTepUCTUKH IIPU pa3/ieIbHOM yHpaBieHuH. JJocTonHCcTBa
U HEIOCTaTKH.

22. CucteMsl yIpaBIIeHNS THPUCTOPHBIMH IIPEOOPa30BaTEIIMH.
Knaccudukanmus, ocHOBHBIE TpeOOBaHNUS.

23. Muorokanansnble cuaxponusie CUDY. [Ipunuun paboTsl.
OCHOBHBIE JOCTOMHCTBA U HEIOCTATKH.

24. OmHokaHanbHbIe cHEXpoHHBIE CU®Y. [TpuHINT paboTs!.
OCHOBHBIE JOCTOMHCTBA U HEOCTATKH.

25. CU®Y THPHCTOPHOTO Mpeodpa3oBaTessi ¢ pa3aeabHbIM
yrpasieEreM. [IpuHIHI paboTH JIOTHYECKOTO TePEKITIOYAIOIIEro
YCTPOMCTBA U NepeKiIrouaTens xapakrepuctuk. CornacoBanue
XapaKTepUCTUK.

26. [Tonmwxkaromuii mpeoOpa3oBaTelb TOCTOSHHOTO HAPSHKESHHUS.
JlmarpaMmel pabOTHI 1 OCHOBHBIE XaPAKTEPUCTHKH.

27. IoBsImaromuii mpeobpa3oBaTenb MOCTOSHHOTO HAMPSKEHHUS.
JuarpaMmbl pabOThl 1 OCHOBHBIE XapPAKTEPUCTUKH.

28. MHBepTUpyIONIHiA TpeoOpa3oBaTeh MOCTOSHHOTO HAPSDKEHHS.
JlmarpaMme! pabOTHI 1 OCHOBHBIE XaPAKTEPUCTHKH.

29. KoppekTop ko3 uiinenTa MOIIHOCTH Ha 6a3e MOBBIIIAIOLIETO
npeoOpa3oBaTens NOCTOSHHO-TO HAMPSKEHUSL.

30. HepeBepcuBHbIi TpeoOpa3oBaTellb C BO3MOKHOCTBIO pEeKyIeparuu
sHepruu. JluarpaMmsl paboTH U OCHOBHBIE XapaKTEPHCTHKH.

31. PeBepcuBHbIii TpeoOpa3oBaTelb MOCTOSHHOTO HAMPSKEHUSL.
CumMeTpuyaHOe yrpasiieHne. J[narpaMMer paboThl 1 OCHOBHEIE
XapaKTEePUCTHKH.

32. PeBepcuBHBII npeoOpa3zoBaTenb NOCTOSIHHOTO HAPSKEHUSL.
Hecummerpuunoe ynpasienne. JJuarpaMMsl paboThl 1 OCHOBHbIE
XapaKTePUCTHKH.

33. ABTOHOMHEBIEC HHBEpTOPHL. HazHaueHne u kmaccudukarms.

34. OnpHo(ha3HbIN ABTOHOMHBIM WHBEPTOP HAIIPSHKCHUS Ha
TpaH3UCTOpaXx.

35. Tpexda3Hblif aBTOHOMHBIN HHBEPTOP HANPSHKEHUS Ha
Tpan3ucTopax. Cxema, IPUHIUI YIIPABICHHS, JHarpaMMa HalpsDKeHUH.
36. PerynupoBanue BeNUUUHBL U (POPMBI HAIPSDKEHUS B OTHO(A3HBIX
uHBepTOpax. [IpHHITNIT IIHUPOTHO-MMITYJIECHOH MOIYJISIINH.

37. PerynmupoBaHue BeNTUIHUHBI U (POPMBI HAIIPSIKEHHS B Tpex(aszHbIX
UHBEpTOpax — GOpMHUPOBaHUE HANPSKEHUH OTHOCUTENBHO cpeaHeil
TOYKH NCTOYHHKA IIUTAHUS.

38. PerynupoBaHue BeTHINHBI M ()OPMBI HAIIPSOKEHHUS B TpeX(aszHbIX
UHBEPTOpax — (GOPMHUPOBAHUE HANIPSKEHUH C MOMOIIBIO
HIPOCTPAaHCTBEHHOTO BEKTOPA.

39. PerynupoBaHue BeTHINHBI B (POPMBI HAIIPSHKEHHUS B TpeX(asHbIX
UHBEpTOpax — opmMupoBaHKe (Ha3HBIX TOKOB.

40. IIpeobpazoBarenu yacToThl. [IpeodpasoBarenn co 3BeHOM
MIOCTOSTHHOTO TOKA (IBYX3BEHHBIC TIPEOOPAa30BATEIN YACTOTHI).

41. IIpeobpa3zoBaTenn yacToThl. [IpeobpazoBarenu ¢
HEIOCPEICTBEHHOM CBS3BIO.

[MpakTrdeckue 3aqanus K 3k3aMeHy (o0mme GopMyIHPOBKH):

1. Paccunrath TOKH BO Beex BeTBsix cxembl mpu V1 =3 B, V2 =1 B, R1
=2 kOm, R2 =1 kOm, R3 = 1 kOm. [TagenneM HanpsoKEeHUS HA OIS
npeHeOpeyb.

2. 2. PaccuuTaTh TOKM BO BCeX BeTBsAX cxembl ipu V1 =7 B, V2 =12 B,
R1=1,5kOm, R2 = 1 kOMm, R3 =4 kOwm. [TanenremM HanpspkeHUs Ha




JMoJie mpeHeOpeb.
3. IlocTpouts rpaduk n3MeHeHHs TOKa, IPOTEKAIOLIETro Yepe3 Pe3rcTop
R1 =150 Om nipu u3meHeHuu HanpspkeHUs V1 1o cuHycouaaabHOMY
3aKoHy ¢ ammuuTynoi 10 B u wacroroit 50 I'n. Haiitu cpennee
3HQUEHUE HANPSHKEHUsI Ha PE3UCTOpE 3a MEePUO/], BBIYUCIUTD
ko3 dunment mynscanuu. [lageHnem HanpspKeHUs HA JUOJE
HpeHeOpedsb.
5.2. Ilepedyenn padoT, BbINOJIHsAeMbIX 0 JucnuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepart, JIP, IIP u 1.11.)
Kox Hassamue IIpoepsemblie
UHIUKATOPbI ConepxaHue pabOTHI
paboTsI paboTsI N
KOMITeTEHIIN I

P1 JlaGopaTopHas MK-2-31;11K-2- 1. B ueM 0coOeHHOCTH PabOThI 0AHO(A3ZHOIO MOCTOBOTO BHIMPSMHUTEIS

pabora Nel Y1;IIK-2-B1 Ha aKTUBHO-WHIYKTUBHYIO HATPYy3Ky?
HccnenoBanue 2. Kaxue OBIBArOT cXeMbI 0JJHO(a3HOTO BRIIpsiMieHus? Jlaiite
0HO(a3HOTO CPaBHHUTEIBHBIEC XapaKTEPUCTHKH.
HEYIPaBIIsIeMOTO 3. C noMo1IbI0 KaKUX MapaMeTpoB IIPOU3BOAUTHCS BHIOOP TUOIOB JUIs
BBITIPSIMHUTEIIS CXEeM BBIIPSIMIICHUS ?
4. IlpoBeanTe aHANMN3 HATPY30YHOH XapaKTEPUCTHKH BBIIPSIMUTEIIS.
5. IIpoBeauTe aHATH3 SHEPIeTHUECKUX XapaKTEPUCTHUK BBIIPSIMUTEIIS.
6. UeMm onpenensercst HAKJIOH BHEIIHEN XapaKTePUCTUKU
BBINPSAMUTENS?
7. Uemy paBHO HalpsKEHHE X0JIO0CTOT0 X0a OAHOIOIYIIEPUOIHOTO
BBIIPSIMUTENS O€3 puiIbTpa, ¢ EMKOCTHBIM (DMIIBTPOM U C HHIYKTHBHBIM
¢mreTpOM?

P2 Jlaboparopras IK-2-31;I1K-2- 1. HazoBuTe 0oCHOBHEBIE TpEX(ha3HBIC CXEMBI BRITPSIMIICHAS
pabora Ne2 VL;IIK-2-B1 2. Ha3oBUTE OCHOBHBIE BEIUUUHBI, UCIIOIb3YEMBIE IIPU ONUCAHUU
Uccnenosanue paboTHI BEIIPSMUTENEH
Tpex¢azHoro 3. I1o xakuM npU3HaKaM KITaCCU(PUIMPYIOTCS BEINPSIMUTENN?
JIBYXIIOJIyIEpUOJHOT 4. Kak n3MeHseTcsl COOTHOIICHHE MEKTY IIPHBEACHHBIM HHAYKTHBHBIM
0 MOCTOBOTO COIIPOTUBIIEHHEM PACCEUBAHUS TpaHC(opMaTOpa U NPUBEACHHBIM
BBIITPSAMUTENS AKTHUBHBIM CONPOTHUBJICHHEM OOMOTOK IIPH M3MEHEHHH MOLIHOCTH

TpaHcdopmaropa? 5. KakoBa 9acToTa MyJIbCallK B H3YIaeMbIX CXeMax?
6. UTo Takoe HEeIIPEpLIBHBII pEKUM?

7. Yto Takoe BHEUIHsI XapakTepucTuka? OT Kakux mapameTpoB
3aBUCHT €€ MOJIOKEHUE B HENMPEPHIBHOM PeKUMe?

8. UTo Takoe perynupoBOYHas XapaKTEpUCTHKA, OT KaKUX I1apaMeTpoB
3aBHCHUT €€ MOJI0KEHHE B HEIIPEPHIBHOM pEXKIMeE?

9. CpaBHHTH TPEX(Pa3HYIO HYNIEBYIO M TpeX(a3Hyl0 MOCTOBYIO CXEMBI
10 OCHOBHBIM ITOKa3aTeIISIM.

P3 Kypcogoii npoekr o | [1K-2-31;1TK-2- KypcoBoii mpoeKT BKItO4aeT B ce0s1 pa3pabOTKy CIEAYIOIUX Pa3/elioB:
TEME Y1;IIK-2-B1 1. PacgeT 1 BBIOOpP OCHOBHOTO CHJIOBOTO 3JEKTPOOOOPYTOBAHUS
«IIpoextupoBanue 2. PacdeT 1 MOCTpOEHNE OCHOBHBIX XapaKTEPHCTHK IIpeoOpa3oBaTens
PEBEPCHBHOTO YacTOTHI
JIBYX3BEHHOTO 3.Be100p OCHOBHBIX KOMIIOHEHTOB 3aIIIUTHI IPE0Opa30BaTeNs YaCTOTH U
mpeoOpa3oBaTens HOJTYIPOBOIHUKOBBIX MOYNIEH
9aCTOTBI INIA
MTUTaHUS
ACHHXPOHHOTO
3NEKTPOABUTATENSD)

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /IS IK3aMeHa (onucanne OWJIeToB, TECTOB M T.II.)

MuHHCTEpCTBO HAYKH U BBICIIEro oopasoBanus Poccuiickoit denepanuu
HoBotponuxuii pumman

DdemepanbHOTO rOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIBHOTO YIPEXKICHUS
BBICIIIETO 00Pa30BaHUs

«HanuoHanbHbIN HccIe10BaTeIbCKUI TEXHOIOTHYECKUH YHUBEPCUTET
«MUCHUC»

Kadenpa DnekTposHepreTUKH U SIIEKTPOTSXHUKH

SK3AMEHALIMOHHBIN BUJIET NeO
ITo mucuumnnune "CunoBast 21eKTpoHHUKA"
Hampasnenue 13.03.02 «OnekTposHepreTuKa U AJIEKTPOTEXHUKA

1. Cunossie nuonsl. Kimaccudukanus, OCHOBHBIE XapaKTEPUCTHKH U TTapaMeTPBI.
2. [TpuHIUn pa3aensHOro ypaBieHHs IpyIIaMyd TUHPUCTOPOB. BHeIIHNE XapaKTepuUCTUKY P Pa3AeibHOM YIIPABICHUH.
JloCTOMHCTBA M HETOCTATKH.




3. Paccuutath TOKH BO Beex BeTBsix cxembl mpu V1 =3 B, V2 =1 B, R1 =2 kOm, R2 =1 kOm, R3 = 1 kOm. [Taneanem
HaMPsHKEHUS Ha INO0JIE TPEHEOpeYb.

JIMCTaHITMOHHO 9K3aMeH MOXKET IIPOBOJUTECS B 3IEKTPOHHOHN cpezie. DK3aMEeHAIIMOHHEIH TecT copepxut 30 3amanuii. Ha pemenne
otBoauTcs 60 MUHYT. PazpenieHHble MONBITKY - OJHA.
OGpa3zer 3agaHuii U1 5K3aMEeHa, IPOBOJIMMOTO JUCTaHIIMOHHO B JJIEKTPOHHOM cpere.

1. TBepmoe Teno MPUHATO CUUTATH MOIYITPOBOIHIKOM, €CIIM Pa3HOCTh DHEPTHI MEXAY HIPKHUM YPOBHEM 30HBI IPOBOJUMOCTH U
BEPXHHUM YPOBHEM BaJICHTHOM 30HBI:

— Pagpna 3;

— Menbie 3;

— Bonpme 3.

2. He3aHsATOE 2I€KTPOHOM 3HEPTETHIECKOE COCTOSHIE B BAJICHTHOH 30HE, 00J1aaromniee MoJI0KUTEIHBIM 3apsAI0M, Ha3bIBaeTCs:
— Ilonewm;

— dbipkoif;

— Honom.

3. B pesynpraTe nepeMenieHus 3IeKTPOHOB IIPOBOANMOCTH 00pa3yeTcs

— JIpIpoyHas NpOBOJIUMOCTh

— IlepemeHHas MPOBOJUMOCTh

— DJIeKTpOHHAs IPOBOJUMOCTh

4. Kak 3aBUCHT TOK TEPMOIJICKTPOHHOM 3IMUCCHH OT TEMIIEPATyphl HArpeBa KaToa U paboThl BeIX0a?
— YBenmuuuBaercs,

— YMeHbIaercs,

— He uzmensiercs.

5. B pe3ynbpTare nepeMeIeH s AbIpOK IPOBOAUMOCTH 00pa3yeTcs:
— JIpIpoYHast IPOBOJIUMOCTD;

— IlepemeHHas MPOBOJMMOCTB;

— DJIeKTpOHHAs IPOBOJUMOCTb.

6. Ecnu B 4eThIpexBalICHTHBII repMaHuil J00aBUTh ISITUBAJICHTHBIH MBIIIBSIK, TO TaKasi IPU-MECh OYJeT Ha3bIBaThCS:
— AKLIenTOpHO;

— IlpumecHoi;

— JIOHOpHOI.

7. BBeneHue B MOJIYIIPOBOJHUK aTOMOB COOTBETCTBYIOIIEH MPHUMECH CIIOCOOCTBYET
— IToBBIICHUIO AMEKTPOIIPOBOAHOCTH;

— IToHMKEHHIO TEKTPOTIPOBOIHOCTH;

— DIEKTPOIPOBOTHOCTh HE U3MEHSETCS.

8. DnexTpudeckuii mepexo MExXIy AByMs 00IaCTSIMU MOJIYTIPOBOJHUKA, OJJHA U3 KOTOPBIX UMEET AEKTPONPOBOAHOCTh N—THIIA, &
Jpyrasi p—THIa Ha3bIBAETCH. ..

— DIJIeKTPOHHBIH Iepexon;

— p-n Iepexox;

— IosyripoBOJHUKOBBII TIEpEXO/.

9. MOXHO JTK TIOJIYYUTh P-N MEPEX0/1 MPOCTHIM COTPUKOCHOBEHUEM PA3HBIX TOTYIPOBOTHUKOBBIX TelN?
— Her;
- Ha;

— WMuorna.

10. uon, nperHa3HAuYEHHBIN I TpeoOpa3oBaHUs IEPEMEHHOTO TOKa B TIOCTOSIHHBIN HA3bIBAETCH. . .
— IInockocTHBIN 11O,

— BeIpsIMUTENBHBIN THOL;

— TyHHeNnbHBIN JUON.

11. OnuH p-n-niepexoq U 2 OMMYECKUX KOHTAKTa
— IoaynpoBOAHUKOBBIN TUOL;

— BempsamurensHblil 1uon;

— IInockocTHEIN 1HOA.

12. TTonynmpoBOAHUKOBBIE THOABL, pabOTAIOIIUE B PEXKUME MEKTPUIECKOT0 IPOOOsT:

— UmnynscHBIN tuon;

— CTabWinTpOH;

— Toueunslid THOT;

13. IInockuii aneKkTpudecKuil mepexo, JJMHEHHbIe pa3Mepbl KOTOPOT0, ONPEAEISIONINE ero IUI0MIalb, 3HAUUTENEHO 00IbIIe




UIMPUHBI p-n-Tiepexoa:
— I1JTI0CKOCTHBIN AUO/T;
— CTabuiuTpoH;

— ToueuHbIi JUO.

14. IonynpoBOAHUKOBEIN MIPUOOP C ABYMS IIEPEX0JaMU B TpeMs U OoJiee BBIBOJJaMU HA3bIBACTCH. ..
— qunox;

— Tpuog;

— bunosnsipuelit TpaH3ucTOP.

15. He cymiecTByeT cxeMbl BKIIOUCHUS OHITOISIPHOTO TPAH3UCTOPA.
— C o01mum SMHUTTEPOM;

— C o0ueit 6a3o0ii;

— C o0muM KamubpaTopom.

16. BbIxoz 31eKTpOHOB 3a Ipejielibl MOBEPXHOCTH BELIECTBA MO/ ICHCTBUEM N3ITy4YCHUS HA3bIBACTCH. . .
— Bremanit poTtorddexr;

— Bayrpennunii poroaddexr;

— IpunynutensHblil GoTOdPPEKT;

17. Ilpu KakuX yCJIOBUSIX YCUIMTENb IIPEBPAIAeTCsl B aBTOIEHEPATOP:
— IIpu nonoxutensHON 0OpaTHOMN CBA3M;

— Ilpu oTpuLIaTeNbHON 0OpATHOM CBS3H;

— IIpu oOpatHOI CBsI3M paBHOIA 1.

18. B kakux eAMHUIIAX U3MEPSIIOTCS OCHOBHBIE MTApaMeTphl YCHIIUTENEH?
— B BosbTax;

— B amnepax;

— B nmenmbenax.

19. DnekTpoHHOE YCTPOICTBO, C TOMOIIBI0 KOTOPOTO OCYIIECTBISETCS MIPe0Opa30oBaHKe SHEPTHHU ITOCTOSTHHOTO TOKA B SHEPTHIO
MIEPEMEHHOTO TOKA PA3UIHON (HOPMBI HA3BIBACTCS:

— YcunureneMm oCTOSIHHOTO TOKa,

— BrimpsiMuTenem nepeMeHHOTO TOKa;

— I'eHepaToOpOM DIEKTPUIECKUX KOJICOAHMIA;

20. Pexxum paboTh! GUITOIAPHOTO TPAH3UCTOPA, IIPU KOTOPOM 00a p — N Iepexo/ia CMENeHbl B 00paTHOM HAIPABJICHUH, IIPU 3TOM
Yyepe3 TPAH3UCTOP MPOTEKA0T CPABHUTEIBHO HEOOIIBIINE TOKH, HA3BIBACTCS

— PEXXUM HACBILIECHNUS;

— PEKHUM OTCEUKH;

— aKTUBHBIH PEXUM;

— UHBEPCHBIN PEXUM.

21. Pesxxum paboThl GUIIOISIPHOTO TPAaH3UCTOPa, IIPH KOTOPOM 00a p — 1 Mepexo/ia CMEIEHbI B IPSAMOM HaNpaBIeHHH, IPU 3TOM
Yyepes TPAH3UCTOP MPOTEKA0T CPAaBHUTEIHHO OOJBIINE TOKH, HA3BIBACTCS
— PSXXHMM HACHIIICHNUS;

— PEKHUM OTCEUKH;

— aKTUBHBIA PEXUM;

— UHBEPCHBIN PEXUM.

22. aiitre pacum¢pposky [1DIT

— TOJHBIN (HaKTOPHBIN MJIaH;

— TIPEAMIECTBYIONHH (paKTOPHBIN IIJIaH;

— TIOJIHEIH (haKTOPHBII IPOTOTHII,

— HepBBIN (PAKTOPHBIN TUIAH.

23. PexxumM paboTHI OMITOIISIPHOTO TPAH3UCTOPA, IIPH KOTOPOM OJIMH 3 P — Nl IEPEXOI0B CMEIIEH B IIPSMOM HaIllpaBJIeHHH, a IPyroit
B 00paTHOM, Ha3bIBAETCS

— PEXKXHMM HACBIILEHNUS;

— PEXHUM OTCEUKH;

— aKTUBHBIN PEXUM;

— UHBEPCHBIN peXUM.

24. Kakue peXUMBI paboTHI OMITONIIPHOTO TPAH3UCTOPA XapaKTEPHBI IS HMITYJIbCHON paboThI?
— BunomnspHsIi TpaH3HCTOP HE PabOTaeT B UMITYIIbCHOM PEXUME;

— AKTUBHBIH PEXUM U PEXKUM OTCEUKU;

— PexxuM HachIlIEHUS U aKTUBHBIM PEXUM;

— PesxuM 0TCEUKH U PEeXXUM HACBILLECHUS.




25. Kaxoit pexxuM paboThl GUIOISIPHOTO TPAH3HCTOPA MO3BOJSET BBITONHATH 3(D(EKTUBHOE yIpaBICHUE, TIPHYEM TPAH3UCTOP
MOJKET BBIIOJIHATH (DYHKIIMU AKTUBHOTO JIEMEHTA CXEMbI?

— PSKXHMM HACHIIICHNS;

— PEXKHM OTCEUKH;

— aKTUBHBIN pexuM;

— UHBEPCHBIN PEKHM.

26. IIpu yBenu4eHHH OTPULIATEILHOTO HANPSDKEHHS KOJUIEKTOPHBIN MepeXo/i pacIiupsieTcss © COOTBETCTBEHHO YMEHbIIIAETCS
mprHa 06a3bl. OTO SBJICHHE HOCUT HA3BaHUE

— 3 dexra Dpnm;

— 3¢ dekra pacmupenus 6a3sr;

— 3¢ dexra MOAYIAIMU KOJUIEKTOPA,

— 3¢ dekra Iloxmm.

27. ®du3ndeckuit CMBICI, KaKoro h-mapamerpa cooTBETCTBYET KO3 (GUIIMEHTY 0OpaTHOMN CBA3HU IO HANIPSDKCHUIO?
—hll1;
—h22;
—hl12;
—h21.

28. ®usndeckuii CMBICI, KaKOTO h-TTapameTpa COOTBETCTBYET BXOIHOMY COIPOTHBIICHHIO ITPH KOPOTKOM 3aMBIKaHUX Ha BBIXOJE?
—hll1;
—h22;
—hl12;
—h21.

29. ®u3nYecKuit CMBICH, KaKoro h-mapamerpa COOTBETCTBYET KOAPPHUIMEHTY Nepeiavur TOKA P KOPOTKOM 3aMbIKAHUU Ha BBIXOJC?
—hl1;
—h22;
—hl12;
—h21.

30. ®u3nvecKuil CMBICH, KaKoro h-mapamerpa COOTBETCTBYET BBIXOIHOW MPOBOIUMOCTH IIPU XOJIOCTOM X0J1e Ha 6aze?
—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
yKa3aHHAX, IMEeT 3HaYNTENbHbIE OIIMOKK B pacyeTax. [Ipy 3ammuTe cTyIeHT 3aTpyJHACTCS OTBEYATh Ha IIOCTaBIEHHBIC BOIIPOCHI 110
TeMe, He 3HaeT TEOPHH BOIPOCa, IIPH OTBETE JOIYCKACT CYIICCTBEHHBIC OIIMOKH.

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

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natensCcTBO, TOJ, AI1. agpec

J1.1 | I'.C. 3unOBBEB CunoBas 31€KTPOHUKA! M.: Opaiir, 2012,
VuebHoe nocodue mis
OakanaBpoB

JI1.2 | denncenxo [.FO OCHOBBI CHIIOBOM Taranpor: M3aarensctBo FOxHOTO
npeoOpa3oBaTeNnbHON (enepanpHOTO YHHBEpcuTeTa, 2016,
TEXHHUKH : ydeOHOe mocooue http://biblioclub.ru/index.php?

page=book&id=493025

6.1.2. Jlono/HUTE/ILHAS JIMTEPaTYpa

ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.1 [C.P.Pesunckuii u ip. | CHIIOBBIE IOJIYIIPOBOIHHKOBBIC M.: Meramryprus, 1976,
npeoOpa3oBarey B
METAJLTYPTHH: CTIPABOYHHK




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.2 |Mapmur AM. Hcrounnku nuranus Kpacuospck : Cubupckuii denepansHbli
3IEKTPOTEXHOJIOTUYECKIX YHUBepcHTeT, 2015,
YCTaHOBOK : ydeOHOe mocobue http://biblioclub.ru/index.php?
page=book&id=435721
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI3.1 [IpeoOpazoBarenbHast TEXHHUKA: Yemnstounck: Yurex-ITpodwu, 2013,
Meroamueckue yKka3aHus K ttps://lms.misis.ru
MPOBEACHUIO JJAOOPATOPHBIX
pabot
JI3.2 | Kocmaros B.U. [IpoexTupoBanue Hosotpounk: HO HUTY "MUCuC",
PEBEPCUBHOTO TUPUCTOPHOTO 2012, ttps://lms.misis.ru
npeoOpa3oBaTens:
Mertoauueckue ykazaHus 10
BBITIOJTHCHHIO KYPCOBOM
paboTHI
6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
D1 | DnekrpoHHas OMOTMOTEYHAs CHCTEMa www.iglib.ru
72 |H® HUTY MUCuC www.nf.misis.ru
D3 | Poccuiickas HaydHas dIEKTpOHHAS OUOIHOTEKA www.elibrary.ru
6.3 IlepeueHnb MPOrpaMMHOTO O0DecedeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
1.2 | Micro-Cap 10 Evaluation
1.3 Microsoft Teams
1.4 |Zoom
1.5 |MATLAB & Simulink
6.4. Tlepeyens NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |https://online-electric.ru/ - OHnaitH-DAEKTPUK
N.2 |https://new.fips.ru/ - deaepanbHBIil HHCTHTYT TPOMBIIIIEHHOW COOCTBEHHOCTH
N.3 |http://window.edu.ru - Uadopmaimonnas cucrema «EnnHOe OKHO JOCTYyIA K 00pa30BaTebHBIM pecypcamy
N.4 | http://electricalschool.info/electronica/994-analogovaja-i-cifrovaja-jelektronika.html - [lkosa asst SIeKTPUKOB
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcuHarenne
101 VYuebuas mabopatopus MeKTpoTexHUKH W | Komruiekt  yueOHoW  mebenm Ha 24 Mecta s

JMEKTPONPUBOAA

00ydJaromuxcst, KOMIDIEKTH J1a00paTOPHOTO 000pyHOBaHUS
JUISL VICCIINOBAHUS M HAJIAIKH OJIEKTPUYECKUX Ienei,
KOMIUIEKT ~ y4eOHOro  o0OpymoBaHMs ISl M3Y4YEHHS
JNICKTPUYECKUX [PUBOJOB, J1a00OpaTOpPHBIE CTEHIBI IS
U3YYeHUs OCHOB aBTOMaTH3alUH MIPOU3BOICTBA,
[IPOIPaMMHUPOBAHUSI  MPOMBIIUICHHBIX ~ KOHTPOJIEPOB U
yHpaBJIeHus TEXHOJIOTUYECKHUMH o0BbeKTamy,
JabopaTopHbIe CTEH/BI Ul M3Y4CHHS HPOrPaMMUPOBAHMUS
MHUKpokoHTpoiepoB [IM-JIM, mabGopaTopHble CTEHABI
"ABTOMaTHMKa Ha OCHOBE IPOTrPaMMHPYEMOTO KOHTpOJUIepa
SiemencS7, mabopaTopHbIE CTEHABI U W3YYCHHS OCHOB

mudpoBoii  TexHWKH "OCHOBBI IU(PPOBOH  TEXHHUKH',
n1abopaTopHbIE  CTEHABI JUIL  W3Yy4YEHHS  CHIJIOBOH
SNEKTPOHUKA u npeoOpa3oBarelb TEXHUKH

"IIpeobpa3zoBarens TexHuku", ocmmwiorpadp FLK-123/001,
ocumnorpad GOS-620 FG, THMOBOH KOMIUIEKT y4eOHOTO
obopynoBanust "IIporpamMmMHpOBaHHE MUKPOKOHTPOJUIEPOB
"IIM-JIM Ha 4 pabo4yux MeCT, TOPMOBO3AYIIHAS TMasIbHAS

craanus lukey-852d+.




139 VYuebHas mabopartopus (xommbioTepHBIH | Kommekr — yueGHOIT  mebemm Ha 24 wMmecra i
KJIacc) Kabuner KypCOBOI'O u | oOyqaromuxcsi, 12 CTaMOHApHBIX KOMIIBIOTEPOB  JUIA
JMIIOMHOTO HPOEKTUPOBaHUs, | OOyJarommxcsi, 1  CTalMOHApHBIH  KOMIIBIOTEp  JUIs
CaMOCTOSITEIILHON paboThl 00ydaromuxcs | mpenogaBatens (Bce C BBIXOJOM B HHTEPHET), IPOEKTOP,
9KpaH HACTEHHBIH, KOMMYTarop, JOCKa ayJUTOpHasd
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SMOC
Yuusepcurera MUCHC 4yepe3 nuuHbBId KaOMHET Ha
miargopme LMS Canvas u Moodle, uIeH3NOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B npomnecce n3ydeHns AUCIUILTIHEI BBIACISIOT B BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHAas
caMocCTosITeNbHas paboTa Mo JUCHUIIIMHE BBIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpernogaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMcsl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IpPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEMOCpeCTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
IpeIyCMOTPEHHas IPOorpaMMON yueOHO JUCIHUIIINHBI, PACKPHIBAIOIIEH U KOHKPETU3UPYIOLIEH ee coJiepikaHue, OCYIIeCTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LICJIBI0 PEan3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee a3 dpekTruBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHONM pabOTHI IO AUCIHIUIMHE NPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee ParoHATbHYI0 METOAUKY CAMOCTOSTENbHON pabOThI, IEMOHCTPUPYET paHee BEIMOIHEHHbBIE 00yJarommUMucs paboThl U T.
1. Buael 3aganuii 11 BHEayJUTOPHOM caMOCTOSITENbHOM padoThl, X COJEPKAHUE U XapaKTep MOTYT UMETh BapUaTUBHBII U

I depeHIPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatommerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBHAYATBHO WM TPYIIIAaMH CTyAEHTOB online (paboTa B 31eKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTEIHHON
cpene HUTY «MUCuC» (3MOC), 9acTbio KOTOPOIt HEMOCPEACTBEHHO MPeIHa3HAYEHHOH AJIS OCYIIECTBICHHS 00pa30BaTeIbHOTO
npolecca siBIeTcsi DNeKTPOHHbIH 00pazoBaTenbHbli pecypc LMS Canvas.) n Ha 3aHATHAX B 3aBHCUMOCTH OT LieJIH, 00beMa,
KOHKPETHOH TeMaTHKH CaMOCTOSATENIFHON PabOTHI, YPOBHS CII0KHOCTH. BO3MOXXHO IIpOBeieHne CHHXPOHHOH paboTHI Co
CTYJCHTaMU ¢ Uctoab3oBaHreM Microsoft Teams i Zoom. KOHTpoIs pe3yasTaTOB BHEAYIUTOPHOM CaMOCTOSITENBEHON paboTh
OCyIIECTBIsIETCA B IIpeenax BpeMeHH, OTBEJEHHOTO Ha 00s3aTeIbHble ydeOHbIe 3aHATHA M0 JUCLIUIIMHE Ha MPAaKTHYECKUX ,
71a00paTOPHBIX 3aHATHSX.




