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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-2.B/HA CncobHOCTb NPOBOAMTL (PYHAAMEHTANbHbIE U NPUKNALHbIE UCCNe0BaHNSA B
KOMMETEHLIMK 0061aCTN AAEPHON (HU3NKM U A1EPHO-3HEPTETUYECKNX TEXHONOT UM
MK-2.B/HA. 1 YMeeT NpoBOAUTL pacyeTbl Y KOHCTPYMPOBaTh 06bEKTbI SALEPHBIX
TEXHONOMNi
YHuBepcasibHble YK-1 CnocobeH 0oCyLwecTBAATb MOUCK, KPUTUUECKWIA aHUTN3 1 CUHTE3 MHopMaLmK,
KOMNeTeHunm NMPUMEHSITb CUCTEMHBbIV NOAXO0/ N5 PeLleHNs NOCTaBNeHHbIX 3a4a4
YK-1. 2 ¥MeeT COOTHOCUTbL PasHOPOAHbIE AB/IEHUA U CUCTEMATU3MPOBATL X B paMKax
M36paHHbIX BUAOB NPOMECCUOHANBbHON AeATENBHOCTH.

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTaTaM 06y4eHUs, COOTHECEHHBIM C
NHAMKATopaMu AOCTUXEHNA KOMMETEHLMIA

Tabnuua 2.1

VIHAMKATOPbI AOCTMXKEHUS] KOMMETeHL WA POPMBbI OpraHM3aLnA

Pe3ynbTaTbl 06y4eHUs 3aHATUN

IIK-2.B/HA. 1 YMeeT NpoBOAUTH pacueThl H KOHCTPYHPOBATH 00bEeKTHI
sI/IEPHBIX TEXHOJIOT Hil

YMETb NCNO/1b30BaTb TEOPETUHECKNE OCHOBbLI NMOCTPOEHNA NMHEAHbIX Nekumu; MNpakTUYeCKMe 3aHATUS;
YCUJTNTENbHbBIX CXEM, METOAUNKN NX PaCHETa, aKTUBHbIE U MaCCUBHbIE 3/ITEMEHTOB CamocToaTenscHas pa60Ta
CXEMOTEXHUKWN,N0Mb30BaTbCA KOMMbIOTEPHLIMU NMporpaMmmamm pacyeTa
9NIEKTPOHHbIX CXeM, pacyeTa NepexoaHblX NpoLeccoB, TEKCTOBbIMU,
rpauyeckMm, MaTeMaTMYECKMMWN peflakTopamu

YK-1. 2 YMeeT COOTHOCHTH PAa3HOPOIHBIE SIBJICHUS M CHCTEMATH3HPOBATH HX
B paMKax H30paHHBIX BHIOB NPO(ecCHOHAIBHOM /IesITeJbHOCTH.

YMETb BbIOMPATb CXEMbI YCUNMTENS MO Er0 TUMY, PacCUNTLIBATb KacKafbl Jlekuuu; MpaKTUYECKMe 3aHATUS;
YCUNATENS MO NOCTOSAHHOMY TOKY, PacCUMTbiBaTb AVHAMUYECKUE NapaMeTpbl CamocTosTenbHas pa6oTa
Kackaaa: Koa(hULIMEHT YCUIIEHNS], BXOAHOE U BbIXOHOE COMPOTUBIIEHNS,
YacTOTHbIE 1 (ha30Bble XapaKTEPUCTMKM, APYTie NapamMeTpbl, PacCUnThIBATL
YCTOMYMBOCTU YCUNUTENEN C 0BPATHOW CBSI3bHO

3. CoaepykaHue 1 CTPYKTypa ANCUUN/UHBI

Tabnuua 3.1
N3 Hux B AKTUBHBIE NHankaTopsl
TeMbl nekumn Yacbl |hopme npakT. thopMbl, uag, | ROCTWKEHNS YyebHast AeATENbHOCTb
noar., yac. ' ' KOMMeTeHUnIA

CemecTp: 7

AvpakTnyeckas eanHmua: ®uUsnYecKme 0CHOBbI PaboThbl NOMYNPOBOAHNKOBBLIX NPUGOPOB.




1. ®U3nYeCcKme OCHOBBI
paboTbl NOMYNPOBOLAHNKOBbIX
npuoopos. P-N nepexoga.
Pa3HoBMAHOCTY AMOL0B:
BbIMPAMUTENbHbIE,
CTabUNNTPOHbI, BapyKansl,
(hOTOAMOLbI, CBETOANOABI, NX
OCHOBHbIE XapaKTePUCTUKM.
Mpumepbl NOCTPOEHUS
napamMmeTpuyecKmnx
CTabunn3aTopos, JeTEKTOPOB,
BbIMPAMUTENbHBLIX CXEM, CXEM
B3aUMHOro npeobpasoBaHus
OMNTUYECKNX N 3NEKTPUYECKIMX
CUIHas0B.

MK-2.B/HA.
1

Nekuwnsa

Onpaktudeckasa egnHnua: P-N-P n N

-P-N CTpyKTYypbl, hn3nKa nx paboThbl

2. P-N-P 1 N-P-N cTpyKTypbl,
(hn3nkKa nx paborol.
BunonspHble TPaH3UCTOopbLI.
Cxembl BKtoveHus: O3, OB,
OK. BosnbTamnepHble
XapakTepucTukn. Pabouas
061acTb, AONycTUMblE
peXxXuMbl. SKBMBaNEHTHbIe
CXEeMbI U UX NapameTpbl.
[MoneBble TPaH3UCTOPbI.
CXeMbl BK/HOUEHUS.
BonbTamnepHsble
XapaKTepucTuku. Paboyas
061acTb, 4ONycTUMblE
PeXMMbl. DKBUBANIEHTHbIE
CXeMbI U UX NapameTpbl.

MK-2.B/HA.
1

Nekuunsa

AnpaakTuyeckas eauHULA: YCUNUTENN, 06LLIMe NOHATIS




3. Yeunutenn, obwpme
NOHATUA. VICKaXKeHus curHana
NpW YCUIEHWI: NINHEVHbIE 1
He/IMHENHbIE UCKAXKEHNS;
LLYMbl yCUMTENENA.
MpUHLMNbI yCUneHus: ¢
MOMOLLbH0 aKTUBHBIX
3/1eMEeHTOB, NapamMeTpuyecKme
yCUNUTENN.
INorapugmunueckme
aMnanTygHas u asosas
XapaKTepucTuKu
MHOTOKacKafHbIX YyCUNUTENEN.
Cxema O3. MpuHumn
ycuneHus. CtaTnyeckas u
AVHaMMYecKas Harpy3ouHas
XapaKTepuUCTUKN.
ObecneyeHne pexknumMa no
MOCTOSAHHOMY TOKY.
OKBUBaJIEHTHAA CXemMa
Kackaga. OCHOBHbIe
AMHaMUYeCcKune napameTpbl:
KO3WMULMEHT YCUNIEHUS,
BXOZHOE U BbIXOA4HOE 4 0 0 MK-2.B/HA. TeKuws
COMPOTUBNEHNSA, HVXKHAA U 1,YK-1.2
BEPXHSAS rPaHNYHbIE YaCTOTbI.
BxofHasa gMHaMuyeckas
eMKOCTb.

Cxema OB. MpuHUmn
ycuneHnus. Ctatuyeckas u
OMHaMUYecKas HarpysouHas
XapakTepucTUKK.
ObecneyeHne pexknumMa no
MOCTOAHHOMY TOKY.
OKBWBaJIEHTHaA CxeMa
Kackaga. OCHOBHble
ANHaMUYecKue napameTpbl:
KO3 ULMEHT ycnneHus,
BXOZHOE U BbIXOHOE
COMPOTUBNEHMNS, HUXKHAS U
BEPXHSS FPaHUYHbIE YacTOTbI.
BxofHas fMHaMuyecKas
eMKOCTb.

Cxema OK. CrieyuasibHble
CXEMbl SMUTTEPHbIX
NnoBTOPUTENENA.

CpaBHeHWe CBOINCTB KackaioB
03, OB, OK.

AnpakTnyeckas efuHALA: YCUINTENN: YCUINTENN NOCTOSHHOTO TOKA, YCUAUTENN MOLLHOCTH
(HU3KOI YacTOThbl), LUMPOKOMOJIOCHBIE M MMMNY/IbCHbIE YCUUTENN, N36MPaTe/bHbIE YCUTUTENN




4. YCcnnuTenu: yeunuTenm
MOCTOAAHHOIO TOKa, YCUNUTENN
MOLLIHOCTM (HW3KOI YacToThl),
LUMPOKONMOSIOCHbIE U
WUMMY/bCHbIE YCUSIUTENN,
n3bupartesibHble YCUINTENN.
OcHoBHble onpegeneHus u
OTINYUTENIbHbIE OCOBEHHOCTM.
OfHOTaKTHbIE U [BYXTaKTHbIE
BbIXOAHbIe KacKafbl
YCUNUTENEA MOLLLHOCTN.
TpaHcdopmaTopHble
BbIXOLHble KacKajpl.
BecTpaHcopmMaTopHble CXeMbl
[BYXTaKTHbIX BbIXOAHbIX
KacKajoB Ha TpaH3mcTopax
pasHoro Tuna NPOBOAUMOCTN.

MK-2.B/HA.
JHepreTnyeckme 4 0 0 1YK-1.2 Nekumnsa
COOTHOLLIEHNS.
["anbBaHn4eckas

MeXXKacKafHas CBA3b.
HennHeiHble NCKaXXeHs.
Llenn koppekumm AYX
®YX MHOrokackagHbIx
TPaH3NCTOPHbIX
LUIMPOKOMOJIOCHBIX 1
NMNYNbCHBLIX YCUNUTENEN.
KackogHble CXeMbl yCUNEHUS,
AvddepeHumanbHbIi Kackag,
ObecneyeHne
n361paTeibHOCTU B
YCUNUTENSAX BbICOKOI YacTOTbl.
MpYHUKMNbI NOCTPOEHNS
n36mpaTeNbHbIX YCUNUTeNein
HW3KOI YacTOTbl.

JnpakTuyeckasa egmHuua: OC06EHHOCTN CXEMOTEXHUKM yCMﬂMTEHEVI MOCTOAHHOI O TOKa.




5. OcobeHHOCTH
CXEMOTEXHUKW yCuUnuTenei
NOCTOAHHOr0 TOKa. banaHCHbIe
Kackagbl. KoamuyeHTt
yCUeHNs NpOTUBO(A3HOTO U
cuHhasHoro curHana. Apenid
2-KackafiHoro 6aaHCHOro
yeunutens. Cxembl
COrn1acoBaHWs NOTeHLMANIbHBIX
YPOBHEIA.

ObpatHas cBA3b B YCUNUTENAX.
OCHOBHble NOHATKS. Buabl
obpatHoli ceasn. BnusHue OC | 4 0 0 YK-1.2  |leKums
Ha napameTpbl yCUnTenei.
YCTONYMBOCTb yCUNUTENEN C
06paTHO CBA3bI. Kputepun
yCTOMYMBOCTU. PacyeT Ha
yCTONYMBOCTL MeToAaoM JTAX
n 1P X. MNMprmMeHeHe
06paTHOI CBA3M B CXEMaXx
aKTVBHbIX ()MNbTPOB.
M36upatenbHble YHY ¢
MOCTOBbIMMW CXEMaMU B LieNw
06paTHOV CBA3M U UX
napamMeTpbl.

AvpakTyeckas eanHuLa: BBeaeHNe B UHTErPasibHYH CXEMOTEXHUKY.

6. BBeeHve B MHTErpasibHyto
CXEMOTEXHUKY.
OnepayoHHbIe yCUINTENn 1
OrMepaLMoHHbIE CXEMBI.
OcCHOBHble napameTpbl 1
onpegenexus. Knaccugpukaums
ornepaLMoHHbIX CXEM.
WaeannsnposaHHas mMogesnb
OrepaLMoHHOro ycunuTens u
ornepaLmoHHON CXeMbI.
CraTunyeckue 1 AMHaMUYecKme
napameTpbl OMnepaumMoHHOro

ycunuTens.
Knaccugmkauyms 4 0 0 MK-2.B/HA. Nekups
ornepaLyMoHHbIX CXeM MO TUMy 1

06paTHoli cBAa3N.
OTpuuaTtenbHas obpatHas
CBA3b, KAHOHNYECKME CXEMDbl,
X OCHOBHbIe NapaMeTpbl U
XapakTepuctukn. BanaHme OC
Ha napameTpbl yCUnuTens.
Knaccuyeckune onepaloHHbIe
CXeMbI C napansieNlbHoM n
nocnegoBaTe/IbHON
oTpuLaTeNnbHO 06paTHON
CBA3bt0, NPUMeEpbI
MOCTPOEHMSA, OCHOBHbIE
XapaKTepUCTUKM.

AnpakTudeckas eauHnLa: JIMHeiHas MofeNb onepaLyoHHO CXeMbl 1 ee MapaMeTpbl.




7. NnHeliHas mogenb
OnepaLMoHHON CXeMbl U ee
napameTpbl. ICTOUHNKN
BXOZHbIX MOrpeLIHOCTel
OnepaLmoHHOro yecunuTens v
OnepaLMoHHO cxembl. LLIymbl
OMnepaLMOHHbIX CXEM U UX
Knaccuukauums.

YK-1.2

Nekuwnsa

10. Cratunyeckue un
AVHaMUYecKme napameTpbl
onepaLyoHHOro YCUnuTens.
Cratnyeckme N JUHaMnyecKue
MOrPeLLIHOCTN OnepaLyoHHbIX
CXeM. YCTOMYMBOCTb
OnepaLyMOoHHbIX CXeM C
oTpuLaTensbHON 0bpaTHOM
CBA3bIO.

[viHamMnyeckre norpewwHocTy
onepaLyOoHHbIX CXeM NpW
HerapMOHUYeCcKnX
BO3[ENCTBUAX.

MK-2.B/HA.
1

Nekuus

AnpakTtudeckas egnHuua: Komnapatopsi: LLAM, AU

8. Komnaparopbl, aHanorosble
K/IK04YM, NPUHUMN paboTsl,
OCHOBHbIe XapaKTepUCTUKN.

MNMK-2.B/HA.
1

Nekuus

11. LA, knaccuimkauma un
CXEMOTEXHWKa, OCHOBHble
napamMeTpbl U XapakTepUCTUKMN.
ALLIM, Knaccugukaums cxem
MOCTPOEHUS, OCHOBHbIE
napameTpbl U XapaKTepPUCTUKN.

MK-2.B/HA.
1

Nekuwnsa

AnpakTudeckas eanHnLA: VICTOYHUKN NUTaHUS

P3A

9. ICTOYHUKUM NnUTaHus PIA.

2

0

MK-2.B/HA.
1

Nekuwnsa

TeMbl NPaKTUYECKMX
3aHATUN

Yacbl

N3 Hux B
thopme npaxT.
nogr., yac.

AKTVBHbIE
hopmbl, vac.

NHpnkaTopbl
[OCTVXKEHNS
KOMMeTeHL i

YyebHas AesiTeNbHOCTb

CemecTtp: 7

AnpaakTuyeckas eanHULA: YCUNUTENN, 06LLMe NOHATIS




1. Yeunutenu, obume
MOHATUA. VICK&XKEHWS CUrHana
NpW YCUIEHWI: NINHEVHbIE 1
He/IMHENHbIE UCKAXKEHNS;
LLYMbl yCUMTENENA.
MpYHUMNbI yCUNeHUs: ¢
MOMOLLbH aKTUBHbIX
3/1eMEHTOB, NapameTpuyeckune
YCUNUTENN.
INorapugmunueckme
aMnanTygHas u asosas
XapaKTepuUCTUKM

MHOTOKaCKaHbIX yCMﬂMTeﬂeVI.

Cxema O3. MpuHumn
ycuneHus. CtaTnyeckas u
OMHaMUYecKas Harpy3ouHas
XapaKTepuUCTUKN.
ObecneyeHne pexknumMa no
MOCTOSAHHOMY TOKY.
OKBUBaJIEHTHAA CXemMa
Kackaga. OCHOBHbIe
AMHaMUYeCcKune napameTpbl:
KO3WMULMEHT YCUNIEHUS,
BXOZHOE U BbIXO4HOE
COMPOTUBNEHMNS, HUXKHAS U
BEPXHSAS rPaHNYHbIE YaCTOTbI.
BxofHasa gMHaMuyeckas
eMKOCTb.

Cxema OB. MpuHUmn
ycuneHnus. Ctatuyeckas u
OMHaMUYecKas HarpysouHas
XapakTepucTUKK.
ObecneyeHne pexknumMa no
MOCTOAHHOMY TOKY.
OKBWBaJIEHTHaA CxeMa
Kackaga. OCHOBHble
ANHaMUYecKue napameTpbl:
KO3 ULMEHT ycnneHus,
BXOZHOE U BbIXOHOE
COMPOTUBNEHMNS, HUXKHAS U
BEPXHSS FPaHUYHbIE YacTOTbI.
BxofHas fMHaMuyecKas
eMKOCTb.

Cxema OK. CrieyuasibHble
CXEMbl SMUTTEPHbIX
NnoBTOPUTENENA.

CpaBHeHWe CBOINCTB KackaioB
03, OB, OK.

MK-2.B/HA.
1,YK-1.2

PelLeHWe 3aaa4 Ha
MOCTPOEHME CXEMbI KacKaja

AnpakTnyeckas efuHALA: YCUINTENN: YCUINTENN NOCTOSHHOTO TOKA, YCUAUTENN MOLLHOCTH
(HU3KOI YacTOThbl), LUMPOKOMOJIOCHBIE M MMMNY/IbCHbIE YCUUTENN, N36MPaTe/bHbIE YCUTUTENN




2. YCUNuUTenu: yeunutenm
MOCTOAAHHOIO TOKa, YCUNUTENN
MOLLIHOCTM (HW3KOI YacToThl),
LLIMPOKOMOJIOCHbBIE U
NUMMYNbCHbIE YCUNUTENN,
n3bupartesibHble YCUINTENN.
OcHoBHble onpegeneHus u
OTINYUTENIbHbIE OCOBEHHOCTM.
O[HOTaKTHbIE U ABYXTaKTHbIE
BbIXOAHbIe KacKafbl
YCUNUTENEA MOLLLHOCTN.
TpaHcdopmaTopHble
BbIXOAHbIE Kackafb!.
BecTpaHcopmMaTopHble CXeMbl
[BYXTaKTHbIX BbIXOAHbIX
KacKafloB Ha TpaH3ucTopax
pasHOoro Tuna NPoBOAUMOCTH.

MK-2.B/HA.
JHepreTnyeckme 4 0 0 1YK-1.2 Nekumnsa
COOTHOLLIEHNS.
["anbBaHn4eckas

MeXXKacKafHas CBA3b.
HennHeiHble NCKaXXeHs.
Llenn koppekumm AYX
®YX MHOrokackagHbIx
TPaH3NCTOPHbIX
LUIMPOKOMOJIOCHBIX 1
NMNYNbCHBLIX YCUNUTENEN.
KackogHble CXeMbl yCUNEHUS,
AvddepeHumanbHbIi Kackag,
ObecneyeHne
n361paTeibHOCTU B
YCUNUTENSAX BbICOKOI YacTOTbl.
MpYHUKMNbI NOCTPOEHNS
n36mpaTeNbHbIX YCUNUTeNein
HW3KOI YacTOTbl.

JnpakTuyeckasa egmHuua: OC06EHHOCTN CXEMOTEXHUKM yCMﬂMTEHEVI MOCTOAHHOI O TOKa.




3. OcobeHHOCTH
CXEMOTEXHUKW yCuUnuTenei
NOCTOAHHOr0 TOKa. banaHCHbIe
Kackagbl. KoamuyeHTt
yCUeHNs NpOTUBO(A3HOTO U
cuHhasHoro curHana. Apenid
2-KackafiHoro 6aaHCHOro
yeunutens. Cxembl
COrn1acoBaHWs NOTeHLMANIbHBIX
YPOBHEIA.

ObpatHas cBA3b B YCUNUTENAX.
OCHOBHble NOHATKS. Buabl
obpatHoli ceasn. BnusHue OC
Ha napameTpbl yCUnTenei.
YCTONYMBOCTb yCUNUTENEN C
06paTHO CBA3bI. Kputepun
yCTOMYMBOCTU. PacyeT Ha
yCTONYMBOCTL MeToAaoM JTAX
n 1P X. MNMprmMeHeHe
06paTHOI CBA3M B CXEMaXx
aKTVBHbIX ()MNbTPOB.
M36upatenbHble YHY ¢
MOCTOBbIMMW CXEMaMU B LieNw
06paTHOV CBA3M U UX
napamMeTpbl.

MK-2.B/HA.
1YK-1.2

PelLieHWe 334a4 Ha
onpeseneHve KpUTepnes
YCTONYMBOCTU

Jnpaktuyeckas eanHunua: BeegeHune

B UHTErpa

bHYH CXEMO

TEXHUKY.

4. BBefieHMe B MHTErpasibHY0
CXEMOTEXHUKY.
OnepaunoHHbIe YCUNUTENn 1
OrMepaLMoHHbIE CXEMBI.
OcCHOBHble napameTpbl 1
onpegenexus. Knaccugpukaums
ornepaLMoHHbIX CXEM.
WaeannsnposaHHas mMogesnb
OrepaLMoHHOro ycunuTens u
ornepaLmoHHON CXeMbI.
CraTunyeckue 1 AMHaMUYecKme
napameTpbl OMnepaumMoHHOro
yeunurens.

Knaccugmkauyms
onepaLMoHHbIX CXeM MO TUMY
06paTHoli cBAa3N.
OTpuuaTtenbHas obpatHas
CBA3b, KAHOHMYECKME CXEMBI,
NX OCHOBHbIE MapameTpbl 1
XapakTepuctukn. BanaHme OC
Ha napameTpbl yCUInTens.
Knaccuyeckune onepaloHHbIe
CXeMbI C napansieNlbHoM n
nocnegoBaTe/IbHON
oTpuLaTeNnbHO 06paTHON
CBA3bI0, NPUMeEPBI
MOCTPOEHUS, OCHOBHbIE
XapaKTepucTuKu.

MK-2.B/HA.
1,YK-1.2

PellleHure 3aaa4 Ha pacyeT
AVNHaMMYECKNX napameTpoB
orepaMoHHOro ycunurens

Anpaktuyeckas egnHuua: Komnapatopsl: LLAM, AL




5. Komnapatopbl LA 1

ALIM. XapakTtepucTnkm 2 2

paboThl.

PelleHne 3aga4 Ha

MK-2.B/HA. |onpeaeneHue
1,YK-1.2 [xapaKTepuctuk

KOMMapaTopos

3.1 lNpakTnyeckas NoaroToBKa

Tabnuua 3.2

Tembl 3aHATUNA

®opmbl opraHusaumn | CoaepxkaHue NpPakTUYecKoli NoAroToBKY

(Bnabl pabor)

CraTnyeckre U AMHaAMUYeCKMe NapameTpbl
orepawloHHOro yeunutens. CTaTnyeckume u
AVHaMWYeCKne MOrPeLHOCTM OMNepPaLMOHHBIX
CXEM. YCTONUMBOCTb ONePaLMOHHbIX CXEM C
oTpuLaTeNIbHOI 06pPaTHOW CBA3bHO.
JVHaM1yecKmne NorpeLLIHoCcT OnepaLMoHHbIX
CXeM MpW HErapMOHNYECKUX BO3AENCTBUSAX.

n

BbINonHseT crefyolye Bkl paboT:
peLLieHMe 3aa4 Ha onpefeneHue
CTaTUYECKMX U AVHAMUYECKUX
MorpeLIHoCTell OnepaLmMoHHbIX CXeM

Yeunutenu, obLume NoHATUS. MckaxeHus
CUrHana Npy yCUIEHUN: NNHEHbIE U
He/MHelHbIE NCKaXKEHUS; LUYMbl YCUTUTENENA.
MPUHLMMBI YCUNEHWS: C MOMOLLbIO aKTUBHbIX
3/1EMEHTOB, NapameTPUYECKUE YCUTUTENN.
Jlorapnthmmyeckre amnanMTyaHas U asosas
XapaKTePUCTUKN MHOTOKACKaAHbIX
ycunuTenen.

Cxema O3. TpnHUMN yCUNeHus.
CraTtunyeckas v AMHaMm1YecKas Harpy3odHas
XapakTepucTukn. ObecneyeHre pexxmma rno
NMOCTOSHHOMY TOKY. DKBMBA/IEHTHas CXema
Kackafia. OCHOBHbIE JMHAMUYecKune
napameTpbl: KO3W(PULNEHT yCUIEHNS,
BXOJHOE ¥ BbIXOAHOE COMPOTUBEHNS,
HUDKHASA 1 BEPXHSAS FPaHUYHbIe YacTOTbl.
BxoaHas guHaMuyeckas eMKoCTb.

Cxema OB. MpuHuun yeuneHns. Ctatnyeckas
N AMHaMUYecKas Harpy3o4Has
XapakTepucTuku. ObecneyeHve pexxmva rno
MOCTOSAHHOMY TOKY. DKBMBA/IEHTHAasA CXema
Kackafa. OCHOBHbIE AMHaMNYeCKne
napameTpbl: KOSPMULMNEHT YCUNEHNS,
BXOJHOE ¥ BbIXOAHOE COMPOTUBNEHNS,
HKHAS Y BEPXHAA FPaHUYHbIE YacTOTbl.
BxogHas guHaMuyeckas eMKOCTb.

Cxema OK. CneumnasnbHble CXeMbI
3MUTTEPHbIX NOBTOPUTESE.

CpaBHeHMe CBOICTB Kackagos 03, OB, OK.

Mp

BbINOMHSET CefytoLve Buabl paboT:
peLLeHMe 33a4 Ha NOCTPOEHNE CXEMBI
Kackaga

Oc06eHHOCTI CXEMOTEXHUKW YCUNUTENEN
MOCTOSHHOTO TOKa. banaHcHble Kackafpl.
KoaththmupmeHT ycuneHnst npoT1BOgasHOro u
CuHa3Horo curHana. peid 2-kackagHoro
6anaHcHoro ycunutens. Cxemsl
COrNacoBaHUs NOTEHLMAIbHLIX YPOBHENA.
O6paTHas cBA3b B yeunutensax. OCHOBHbIE
noHsATMA. Buabl o6patHoii cBssu. BausHue
OC Ha napameTpbl yCUnuTeNei.
YCTOUMBOCTb YCUNNUTENel ¢ 06paTHOA
cBA3bI0. KpuTepmm ycToinumeocTy. PacyeT Ha
ycTonumBocTb MeTogom JIAX n NP X.
MprMeHeHNe 06paTHOI CBS3U B CXEMaX
aKTUBHbIX hnnbTpoB. V36mpaTenbHble YHY
MOCTOBbIMY CXeMaMU B Lienn 06paTHON CBSi3U

N NX NapameTpbl.

Mp

BbINOMHAET CefyoLLme Bkl paboT:
peLLieHMe 3aa4 Ha onpefeneHme
KpUTEpMEB YCTONUMBOCTU




4 BBefeHve B MHTErpasbHyt CXeMoTexHuKy. | Ip BbInonHseT crefytoLime Buabl paboT:
OnepaLnoHHble YCUANTENN 1 OMNepaLMoHHbIe peLLeHme 3a4a4 Ha pacyeT AMHAMUYECKNX
cxembl. OCHOBHble NnapameTpbl v napaMeTpoB OMepaLyioHHOT0 YCUUTENS
onpeseneHuns. Knaccugukaums
OnepaLMoHHbIX CXeM. Viaeanu3npoBaHHas
MOZeNb OMnepaLyioHHOr0 YCUNTENS 1
0nepaLmoHHON cxeMbl. CTaTUYeCKMe U
JViHaMuyeckue napameTpbl ONepaLmMoHHOro
yCUNnNTENs.

Knaccnthukaums onepaLmoHHbIX CXeM Mo
TUMNy 06paTHOW cBA3W. OTpuLaTenbHas
06paTHas CBA3b, KAHOHNYECKIE CXEMbI, NX
OCHOBHbIE MapaMeTpbl N XapaKTepUCTUKM.
BnuaHue OC Ha napameTpbl yCUnuTens.
Knaccnyeckune onepauyoHHble CXeMbl C
napasnenbHo 1 NocnesoBaTeNbHON
oTpuLaTe/IbHOM 06paTHOM CBA3bLIO, MPUMEpSI
NOCTPOEHNS, OCHOBHbIE XapaKTepUCTUKM.

5 Komnaparopsl LA 1 AUIT. Mp BbINonHseT cnepytolme Buabl pabor:
XapakTepucTuky paboThbl. peLUeHwve 3aaay Ha onpefeneHve
XapaKTepuCTMK KOMNApaTopos

3.2 CamocToATeNIbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
o ViHaKaTopb! Yacbl Ha Uacbl Ha
Ne Buabl camocToATe/IbHOMN paboThl JOCTKEeHUA
< |BbINOSIHEHWE |KOHCY/TbTaunm
KOMMeTeHU M
Cemectp: 7
1 |KypcoBoii npoeKT E_Kl'g'B/HA'l’y 38 22

. Arees, V1. M. ®un3nyeckne 0CHOBbI 3NIEKTPOHWKM U HAHO3NEKTPOHMKN : y4ebHoe nocobue / . M. Arees.
— CaHkT-TMeTepbypr : NaHb, 2020. — 324 ¢. — ISBN 978-5-8114-4081-8. — TeKCT : 3M1€KTPOHHbIiA //
NaHb : 3neKTPOHHO-6MGMoTeyHas cuctema. — URL: https://e.lanbook.com/book/131007 (naTa
o6paueHms: 01.03.2023). — Pexxum goctyna: Ans aBTopu3. Nob30BaTesnen.

MNK-2.B/HA.1,Y

K-1.2 20 6

2 |lNoArotoBKa K 3aHATUAM

: Arees, V1. M. ®un3myeckne 0CHOBbI 3N1IEKTPOHWKM U HAHO3NEKTPOHMKM : y4ebHoe nocobue / . M. Arees.
— CaHkT-TeTepbypr : aHb, 2020. — 324 ¢. — ISBN 978-5-8114-4081-8. — TeKCT : 3M1€KTPOHHbIiA //
NaHb : 3aneKTpoHHO-6ubNnoTeUHas cuctema. — URL: https://e.lanbook.com/book/131007 (parta
o6pateHms: 01.03.2023). — Pexxum goctyna: Ans aBTopu3. No/b30oBaTesnen.

MNK-2.B/HA.1,Y

K-1.2 12 26

3 |lMoproTtoBka K arrectauumm

. Arees, V1. M. ®u3nyecKme 0CHOBbI 3/IEKTPOHWKM 1 HAHO3IEKTPOHMKY : y4ebHoe nocobue / . M. Arees.
— CaHkT-MeTepbypr : NaHb, 2020. — 324 ¢. — ISBN 978-5-8114-4081-8. — TeKCT : 3M1€KTPOHHbIN //
NaHb : 3aneKTpoHHO-6ubNMoTeUHas cuctema. — URL: https://e.lanbook.com/book/131007 (pata
o6pauieHmns: 01.03.2023). — Pexxum gocTyna: Ans aBTopus. nonb3osatenein. AyakuHa M. M. OpraHuzaums
CaMOCTOSATe/IbHOM paboTbl CTyAeHTOB HOBOCMBUPCKOro rocyiapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA :
y4yebHO-MeTOANYecKoe nocobme / M. IN. AyakuHa, FO. B. HUKUTUH ; HOBOCKG. roc. TeXH. YH-T.-
Hosocnounpck: M3g-8o0 HITY, 2022.- 61, [1] c. : Tabn.- TekcT : HENOCPeACTBEHHbIN.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022




3.3 TexHonorus oby4veHns

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHoNorum (Taén. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
VHhopmumpoBaHme e-mail; Moptan HI'TY
KOHCcynbTMpoBaHme Moptan HI'TY; CounanbHble CeTu
KoHTponb Moptan HI'TY; Cpefa 3neKTpoHHOro obyyeHus HI'TY
Eﬂstl\élS#:nHomBe y4ebHbIX S6C

4. NMpaBuna aTTecTaumm 0byyaroLmMxca no ANCUUMIINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas CUcTeMa
(BPC), no3sonstowas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane 1 15-ypoBHeBoi ECTS.
KpaTkas nHopmaums o bBPC npuseseHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUAbI LeATe/IbHOCTY 06y4aroLmxcs 6amn MakcumasibHbIA 6asin
Cemectp: 7
Kypcosoii npoexm: | 0 100

KoHTponupytowye Matepuanbl NpuBoasaTes B “Arees, V. M. ®u3nyeckne 0CHOBbI 31EKTPOHUKM 1 HAHO3NIEKTPOHUKM : y4ye6Hoe nocobue / V. M. AreeB. —
CaHkT-MeTepbypr : NaHb, 2020. — 324 c. — ISBN 978-5-8114-4081-8. — TeKCT : 3N1eKTPOHHbIVA // JlaHb : 3NeKTPOHHO-6MBNMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/131007 (nata o6pateHus: 01.03.2023). — Pexxum A0CTyna: ANs aBTOPW3. NoNb3oBaTeneit.”

Oxzamen: 20 | 40

KoHTponupytoLme matepuansbl (CCOK BONPOCOB) NpuBoAATes B “Arees, V. M. ®u3nyeckme 0CHOBbI 31EKTPOHUKM 1 HAHO3NEKTPOHWKK : y4e6Hoe nocobue / L. M.
AreeB. — CaHKT-IMeTep6ypr : J/laHb, 2020. — 324 ¢. — ISBN 978-5-8114-4081-8. — TeKCT : 3/1IEKTPOHHbIN // J1aHb : 3NeKTPOHHO-6M6MOTeuHas cuctema. — URL:
https://e.lanbook.com/book/131007 (gata o6pauieHns: 01.03.2023). — Pexxum gocTyna: Ans aBTopus. Nonb3osaTenei.”

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBME POPM KOHTPOSIA 3asB/ISEMbIM TPEOOBaHMAM K
pesynbTaTaM 0CBOEHWS AUCLUMVHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTPONA
KOMMeTeH MHaMKaTopbl JOCTUXEHUSA KOMMNETEHLNI
L'|V||7| saura Ok3ameH
KI/KP
MK-2.B/ o
HA MK-2.B/HA 1. ¥YMeeT npoBOAWTL pacyeTbl Y KOHCTPYMPOBaTb O6BLEKThI AAEPHbIX TEXHONOMMIA | + +
VK-1 YK-1 2. ¥YMeeT COOTHOCUTL PasHOPOAHbIe ABIEHUS Y CUCTEMATM3NPOBATL UX B pamMKax + +
136paHHbIX BULOB NPOECCMOHANbHOM AeATENbHOCTY.

®OH[] OLIEHOYHBIX CPEACTB MO AUCLIMN/IMHE NPeACTaBNeH B MPUIoXeHUn Ne 1 K paboyeit
nporpamme.

5. Jlutepatypa
OcHoBHasa nMTepaTypa




1. Cymikos, A. /1. Bakyymnas snexktponuka. ®u3nko-TexHUUYECKHE OCHOBEI | yueOHOe mocobue / A.
J. CymkoB. — Cankr-IletepOypr : Jlanp, 2022. — 464 c. — ISBN 5-8114-0530-8. — Tekcr :
97eKTPOHHBIH // JIaHb : 311eKTpOoHHO-0nOmoTeunas cucrema. — URL:
https://e.lanbook.com/book/210209 (mara obpamenus: 22.12.2022). — Pexxum noctyma: ams
aBTOPU3. MIOJIB30BATEIICH.

[ononHnTenbHas nuTepaTypa
1. CmupHOB, 0. A. OcHOBBI MUKPO3JIEKTPOHUKN ¥ MUKPOIIPOLIECCOPHOM TeXHUKH : yueOHOoe
mocobue / FO. A. Cmupros, C. B. Cokonos, E. B. Tutos. — 2-e u3n., ucnp. — Cankr-IletepOypr :
Jlanb, 2022. — 496 ¢. — ISBN 978-5-8114-1379-9. — Tekcr : anektpoHHbI // JlaHb :
3MEeKTPOHHO-O0nbnoTeunas cucrema. — URL: https://e.lanbook.com/book/211292 (naTa
oOpamenus: 22.12.2022). — Pexum qocTymna: 1jisi aBTOPH3. TOJb30BaTEEH.
2. lopoxun, M. B. Pacuér u uccnegoBanme xapakTepUCTUK YCUIIUTE HU3KOM 4aCTOTHI HA
OUTIONIIPHOM TPAH3UCTOPE B CXEME C OOIIMM SMUTTEPOM : yueOHO-MeToandeckoe mocodue / M. B.
Hopoxwun, A. B. Kyapun. — Hwxuauit Hosropon : HHI'Y um. H. U. Jlo6auesckoro, 2012. — 84 c.
— Texcr : anexTponHslii // JlaHs : 3nekTpoHHO-OMOMoTeyHast cucrema. — URL:
https://e lanbook.com/book/152905 (nata obopamenus: 14.03.2023). — Pexxum moctyma: st
aBTOPH3. MOJIB30BATEIICH.

NHTepHeT-pecypcsl

1. Dnexrponuka: Hayka. Texnonorus. busnec / PULL Texunocdepa. —2001 — — ISSN 1992-4178. —
URL: https://www.electronics.ru/ (zara oopamenus: 03.04.2023). — TekcT : 2IeKTPOHHBIN.

6. MeToan4eckoe 1 NporpaMMHoe obecrieueHne, MHHOPMAaLIMOHHbIE TEXHOOM UM

6.1 MeTofMYecKoe 0becneyeHve
1. Arees, 1. M. ®usnueckre OCHOBBI 3JIEKTPOHUKH M HAHOIJIEKTPOHHKH : yueOHOe mocooue / U.
M. AreeB. — Cankrt-IletepOypr : Jlanp, 2020. — 324 ¢. — ISBN 978-5-8114-4081-8. — Texcr :
anekTpoHHbIH // JlaHs : anekTpoHHO-O0nbanoTeunas cuctema. — URL:
https://e.lanbook.com/book/131007 (nata oopamenwus: 01.03.2023). — Pexxum moctyma: s
aBTOPU3. MOJB30BATEICH.
2. Qynxuaa M. I1. Opranu3zanus caMoCTOSITeNIbHOI paboThl cTyneHToB HoBOCHMOMpPCKOTO
rOCY/IapCTBEHHOI0 TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynxwuna, 0. B. Hukutus ; HoBocu®6. roc. TexH. yH-T.- HoBocubupck: M3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- TekcT : HemOCpeaACTBEHHBIH.- PexxnM goctyma:
http://elibrary.nstu.ru/source?bib _1d=223022

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 makeT mporpamMm [jis YUCIEHHOTO aHa/ln3a AaHHBIX U HaydHo# rpaduku OriginLab Corporation
Origin
2 INaker oducHbIx npmioxeHuit Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOornm

Mpu ocyLLIECTBEHNI 06pa30BaTeIbHOMO MPOLECCca MO AUCLMNMHE NMPUMEHSIOTCS 31EMEHTbI
[VCTaHLMOHHBIX 06Pa30BaTe/bHbIX TEXHOMOMA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEICTBYS B 3/1EKTPOHHOI MHOPMaLIMOHHO-06pa3oBaTe/bHol cpefbl HITY.



7. MaTepmnanbHO-TeXHNYECKOe obecneyveHne

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne HaunmeHoBaHue Ha3HaueHue

1 |lpe3eHTaLMOHHOE 060pYyOBaHME [ns npoBefeHNs NEKLMOHHBIX 3aHATUIA
(MynbTUMeAMa-NPOEKTOP, 3KPaH, KOMMNbITEP
AN15 yNpaBneHns)




DdenepanbHOE rocy1apcTBEHHOE OI0IKETHOE 00PAa30BaTEIbLHOE YUPEXKICHUE
BBICIIIET0 00pa30BaHuUs
«HoBocubupckuii rocyiapcTBeHHBIH TEXHUYECKUI YHUBEPCUTET

Kadenpa snextpodusudeckux ycTaHOBOK M YCKOPHUTEIEH

“YTBEPXJIAIO”

JIEKAH OTd

K.(b-M.H., mouent U.W. Kopenb
2 r.
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OOHJ OUEHOYHLIX CPEJICTB

T CHATIIAHBI

DJIEKTPOHHBbIE YCUJIUTEH
O6pazoBarenpHas mporpamma: 03.03.02 dusuka, npoduis: SAnepHas Gusuka u saepHbIC
TEXHOJIOTUU

Hosocubupck 2022



1. O0o00meHHas CTPYKTYPa (POHAA OLEHOYHBIX CPEICTB JUCHUIIMHBI

O06o0mieHHas cTpykTypa (poHIa OIEHOYHBIX CPEACTB MO AUCHHUILIMHE DIECKTPOHHBIC YCHIATEIH
npencranieHa B Tabnuie. COBOKYMHOCTb pe3yJIbTaToOB 00YUeHHsI IO AUCLIUIUTMHE COOTHECEHA C YPOBHIMU
c(hOpMUPOBAHHOCTH KOMIETCHIINN U COOTHECEHHBIMHA C HUIMH MHIUKAaTOpaMu. HANKATOPHI TOCTHKEHUS
KOMIETEHIINIH N3MEPsAEMBbI C TIOMOIIBIO CPEICTB TEKYILEH U MPOMEKYTOUHON aTTeCTAllMH 110 JUCIUIITIHHE
DNEKTPOHHBIE YCUITUTEIH.

Tao0muma

JTanpl OLIEHKH Pe3yJIbTATOB 00y4eHHs U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
JOCTHKEHHsI KOMIETeHIHIi

yemmurensx. OCHOBHBIE TTOHSATHSL.
Bunber obOparHoit cBsi3u. BiusHue
OC Ha mapaMeTpbl yCHIIUTEIEH.

®opmupyemble HNupukatopsl Meponpusirus
KOMIIeTeHIUH KOMIIeTeH Ui Temst TEKYIIEro KOHTPOIst IIpoMe:xkyTouHas
(KOHTpOJIbHAS
padora, KypcoBoi arrecratis
(3x3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
[1IK-2.B/HA 1. Ymeer npoBoguts |P-N-P u  N-P-N  ctpyxrypsl [KypcoBoit  mpoekt,|Ok3ameH, Bonpocs! 1-
CnocoGHOCTh pacueTsl 1 ¢m3uka ux padoTel. bunonspHsie|pazgenst 3,4 18
MPOBOJTUTH KOHCTPYHPOBATh TpaH3UuCcTOPBI. CXeMbI BKIIIOUCHHS:
(dbyHmaMeHTa bHBIE U |00BEKTHI SIEPHBIX 0D, OB, OK. Bomprammepnsie
MIPUKJIATHBIC TEXHOJIOTUH XapaKTEePUCTUKH. Pabouas
WCCIIeTOBAHUS B 0071acTh, IOMyCTUMBIE PEXHUMBL.
obmactTm  sIepHOI OKBUBQJICHTHBIE CXEMbI M HX
¢u3nKn W AAEepHO- apaMeTpHl. [Tonessie
9HEPTreTHYECKUX TPaH3UCTOPHI. CxeMmsl
TEXHOJIOTHIA BKITIOUCHUSI. Bonbramnephsie
XapaKTCPUCTHKH. Pabouas
00nacTp, JONMYCTHMBIE PEXKUMBL.
OKBHUBAJICHTHBIC CXEMBl H WX
napaMeTpel. VICTOYHHWKH MUTAHHS
POA. KommapaTopsl, aHaIOTOBEIE
KITIOYH, TIPUHIIHATI paboTHI,
OCHOBHBIE XapaKTePUCTHKH.
dusnveckue  OCHOBBI  PabOTHI
MTOJTYTIPOBOTHMKOBEIX TPHOOPOB.
P-N mepexon. PasnoBuanoctu
JINO/I0B: BBINIPSIMUTEIIBHEIC,
CTaOWIIUTPOHEI, BapUKarbl,
(GOTOAMONBI,  CBETONMOABI, HX
OCHOBHbBIE XapaKTCPUCTHKH.
[Ipumepsr MTOCTPOEHUS
apaMeTPUIECKUX
CTaOMITN3aTOPOB, JIETEKTOPOB,
BEIIPSIMUTEIBHBIX ~ CXEM, CXEM
B3aUMHOT0 npeoOpa3oBaHUs
ONTHYECKHX W  DBJICKTPUUECKUX
CHTHAJIOB.
YK-1 Criocoben |2. YMeet cooTHOCHTH |OCOOEHHOCTH cxeMoTeXHUKH [ KypcoBoit  mpoekT,|Dk3aMeH,  BOIPOCHI
OCYIIECTBIISATh Pa3HOPOIHBIE YCWINTEJIEH IOCTOSHHOTO TOKa.|pasmens! 1,2,5 19-36
TIOWCK, KPUTHYCCKUI |SBICHUS U BanancHsie KacKaJpl.
aHamu3 ®  cuHTe3|cucremartmsupoBath |Koadduuument YCHIICHHS
uHpOpMAaLUH, UX B paMKax npotuBodasHoro u cuHpazHOro
NPUMEHSTD nU30paHHBIX BUOB curHana. [Ipeiid 2-kackamHOTrO
CHCTEMHBIH TOAX0J |npodeccnonanbHoi |banancHoro ycuiutens. Cxembl
TUTs peIeHs | IeATeIEHOCTH. COTJIACOBAHUS  ITOTEHITMAIHHBIX
MOCTABJICHHBIX 337124 ypoBHel. OOpaTHas CBs3b B

2



VYcroliunBocTs  ycunurene ¢
oOpatHOW  cBs3plo.  Kpurepuu
YCTONYMBOCTH. Pacuer Ha
ycToguBocTh MetonoM JIAX wu
JI®OX. Tlpumenenue oOpaTHOH
CBA3M B CXeMaxX AaKTUBHBIX
¢unbTpoB. M36uparensusie YHY
C MOCTOBBIMH CXEMaMM B LENH
00paTHOM CBS3M U X MapaMeTpBbI.
Yeunurenw, oOUmME  MOHSTHSL

Uckaxenus CUTHaNAa npu
YCHUJICHUU: JUHCWHBIC u
HENIMHEHbIE HMCKAXCHUS, LTYMBI
YCUITUTENECH. [TpuHIHIBI
YCHJICHHS: C TIOMOIIBIO aKTUBHBIX
JIIEMEHTOB, napaMeTprUIecKue
ycwmurenu.  Jlorapudmriraeckue
aMITTUTYTHAS 7 (dhazoBas
XapaKTCPUCTHKH

MHOTOKAaCKaJHbIX  YCHJIUTEIEH.
Cxema OD. IlpuHnun ycuneHwus.
CraTuueckass ¥ JUHAMUYecKas
HArpy3o4Hass  XapaKTEpUCTHUKHU.

O6ecnieueHne pexuMa o
MOCTOSTHHOMY TOKY.
DKBUBAJICHTHAs CXeMa KacKaa.
OcHoBHBIE JUHAMHYECKHE
rapameTphl: ko3¢ pummenHt
YCHUJICHUSI, BXOJHOE W BBIXOJHOE
COMPOTHUBJICHUS,  HUXKHSIS |

BEpXHSSl TpaHUYHBIC YaCTOTHI.
BxogHas auHaMuuecKas €eMKOCTb.
Cxema Ob. IlpuHnun ycuneHwus.
CraTuueckass ¥ JUHaAMUYecKas
HArpy3o4Has  XapaKTEpUCTHUKHU.

O6ecnieueHne pexuMa o
MOCTOSTHHOMY TOKY.
DKBUBAJICHTHAs CXeMa KacKaja.
OcHoBHBIE JUHAMHYECKHE
rapameTphl: ko3¢ punmenHT
YCHUJICHHSI, BXOJHOE W BBIXOJHOE
CONPOTHUBJICHUS,  HUXKHSIS |

BEepXHSS TpAHUYHBIC YaCTOTEHI.
BxogHas guHaMu4yecKasi EMKOCTD.
Cxema OK. CnenmanabHbIE CXEMBI
SMUTTEPHBIX MOBTOPUTEIICH.
CpaBHeHHe CBOKCTB KackanoB 00,
OB, OK. Ycwmurenu: yCUJIHTETH
MTOCTOSIHHOTO ~ TOKa, YCHJIMTEIH
MOIITHOCTH  (HM3KOW  YacTOTHI),
ITUPOKOTIONIOCHBIE M UMITYJIbCHEIE
YCUJINTEIH, n30uparenbHbIe
YCHIIUTEIIH. OCHOBHBIE
OTIPE/ICIICHUST U OTJIMYUTCIIBHBIC
ocobennoctr. OIHOTAKTHBIE U
JIBYXTaKTHBIC BBIXOJIHBIC KACKaIbI
YCHIIUTEICH MOIIHOCTH.
TpaHchopMaTopHbIC  BBIXOJHBIC
Kackaael. bectpanchopmaropHbie
CXEMBl JIBYXTAKTHBIX BBIXOJHBIX
KacKaJoB Ha TpaH3UCTOpax
pa3HOTO THIIA TPOBOAMMOCTH.
DHepreTU4ecKkue  COOTHOIICHHUS.
lanpBaHMyeckass MEXKacKaHas
cBsI3b. HenuHelHbIE HMCKa)KEHUS.
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Henu xoppexmun AUX U OUX
MHOTOKACKaTHbIX TPAH3UCTOPHBIX
ITUPOKOTIONOCHBIX M UMITYIbCHBIX
ycunuteneil. KackagHbie CcXeMbI
ycwienus, auddepeHnanbHbIR
Kackaj,. Obecnieuenue
M30UPATEIPHOCTH B YCHIIUTEISAX
BBICOKOW 4acToThl. [IpuHLIHITEI
[IOCTPOCHHUS U30MpaTeIbHBIX
YCUJINTENIeH HU3KOM YacTOTHI.

2. MeTtoanka oneHKH 3TanoB GopMHPOBAHNS KOMIIETCHIUI 110 ANCHMUIIJIMHE

PesynbraTel 00y4eHHMS MO IUCHMIUIMHE, COOTHECEHHBIE C YCTAHOBICHHBIMH B IpOrpamme
WHJUKATOPaMU JIOCTHIKEHUS KOMIETEHIUN IPOBEPSIOTCSA NPU IPOBEACHUM MEPONPUITHN TEKylIel
aTTecTanuu (KOHTPOJISA) B MIPOLIECCE N3YUEHUS TUCIMIIMHBI, YKa3aHHBIX B Ta0nuie pasnena 1.

B 7 cemectpe 00s3aTenbHBIM 3TAllOM TEKYIIEH aTTecTalldd SBISETCS KypPCOBOW IPOEKT.
TpeboBaHMs K BHIIIOJIHEHNIO KyPCOBOT'O IIPOEKTA, COCTAB M IPABUJIA OLIEHKH C()OPMYIMPOBAHBI B TACIIOPTE
KYPCOBOI'O IIPOEKTA.

[TpomexyTouHas aTrecTanus Mo AUCHMILIMHE TPOBOAUTCA B 7 cemecTpe - B (popme 3K3ameHa,
KOTOPBI HANIPABIIEH HA OIEHKY C()OPMUPOBAHHOCTH PE3YJILTATOB OOYYEHUS MO AUCUUIUIHHE (MOIYIIIO),
COOTHECEHHBIX C YCTAaHOBJIEHHBIMU B IIpOrpaMMe WHIUKaTopamMu AocTwkenus komneteniui [1K-2.B/HA,
YK-1 1 cOOTHECEHHBIX C HUMH WHIUKATOPOB. (CM. Tabnuiy pasaena 1).

DK3aMeH MPOBOJUTCS B MMCBMEHHOH (popMe 1Mo OuiieTaM, coJlepKalluM JBa BOIIPOCA, KX bl U3
KOTOPBIX TpeOyeT pa3BepHYTOr0 OTBETA C MOSCHEHUSAMU U 0OOCHOBAaHUEM M3JIaraeMoro mMatepuania. buner
dopmupyercsi U3 mpuBeneHHOro B Ilacmopre sK3aMeHa CHHMCKa BOMPOCOB, IMO3BOJSIONIMX OICHUTH
pe3ynbTaThl 00y4eHHs 110 TUCUUIUIMHE (MOYJI0) OCTaBUTh HY>KHOE, COOTHECEHHBIE C YCTAHOBJICHHBIMHU B
nporpamme UHIUKATOpaMH JOCTUKEHUS KOMIIETCHIIHIA.

OOu1re npaBuiia BHICTABIECHHS OLIEHOK TEKYLIEH M MPOMEKYTOUYHONW aTTECTAllUU M0 JUCLUIUINHE
OTIpeNIeNAI0TCS OAJUIbHO-PEUTHHTOBON CHCTEMOM, MPUBEICHHON B pabovel mporpaMMe AUCIUILINHBL.

Ha ocHOBaHMM KpuTEpHEB, MPUBEACHHBIX B II. 3, OCYIIECTBIIACTCS OIIEHKA YPOBHEH JOCTUTHYTHIX
p€3yHLTaTOB 06yLI€HI/ISI 110 JUCHUIIIIMHE, COOTHCCCHHBIX C yCTaHOBJ'IeHHI:IMI/I B nporpaMMe I/IHI[I/IKaTOpaMI/I
noctmwkeHus komrnerennuid [TK-2.B/HA, YK-1, 3akperieHHbIX 3a JUCIUTUIMHOM.

3. OO0mas xapakTepucTHKA YPOBHEH pe3y1bTATOB 00y4eHHsl, COOTHECEHHbIX C HHANKATOPAMH
MOCTHKEHUSI KOMIIeTeHIN I

IIponBuHyTHIi. TeopeTrnueckoe conepkanre Kypca 0CBOCHO MOTHOCTHI0. CTYIEHT IEMOHCTPUPYET
cUCTeMaTH4YecKoe M TIyOOKOe MOHMMaHHE Y4eOHOTO MarepHana W CHOCOOHOCTh K CaMOCTOSITEIHbHOMY
MIOTIOJIHEHUIO M OOHOBJICHHIO 3HAaHMKH B XOJ€ JanbHeimeil y4yeOHOW paboThl W mpodeccHoHaTbHON
nesrenbHOCTH. ChopMHpOBaHBI HEOOXOIUMBIC HABBIKM TMPAKTHYECKON paboThl. Bece yueOHbIC 3amaHus,
IPeIyCMOTPEHHBIE NPOrpaMMOil 0OydeHMs, BBINIOJIHEHBI KAa4eCTBEHHO, Oe3 3amedaHuil. Pe3ynbraTh
o0y4YeHHs TI0 JUCHHUIUTHHE (MOIYII0), COOTHECEHHBIC C YCTAaHOBICHHBIMHU B MPOTpaMME HHIUKATOPAMHU
JOCTHKEHUS] KOMIIETCHIIUH, OIICHEHBI YUCIIOM OaJlJIOB, BXOASIIMM B TUAMA30H MPOIBUHYTOI'O YPOBHI.

Ba3zoBslii. TeopeTnueckoe copeprkanue Kypca OCBOCHO B 00beMe, HEOOXOIUMOM JTsl JTabHEHTIICH
yaeObl 1 ipoeccHoHabHOM neaTenbHOCTH. HaBbiku npakTHueckoi padboThl chopMHpOBaHbI HA 0230BOM
ypoBHE. Bce mpeaycMoTpeHHbIe TporpaMMoi 00y4YeHHs yaeOHbIEe 3a/laHusl BHITIOTHEHBI ¢ HEOOIBIIUMU
norpemHocTsIMU. Pe3ynpTaTsl 00y4eHUs MO JUCHUILINHE (MOIYJII0), COOTHECEHHbIE C YCTaHOBICHHBIMU
B IIpOrpaMMe HHANKATOPaAMH JOCTUKCHU A KOMHCTGHHHﬁ, OLCHCHbI YU CIIOM GaJIJIOB B IIpeaciax 633OBOFO
YpPOBHSI.

IMoporoBelii. Teoperndeckoe coJepKaHHE Kypca OCBOGHO B 00beMe, HEOOXOAMMOM IS
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nanpHeimeil yuedbl u npodeccuoHalIbHOM AeaTenbHOCTH. HekoTophle MpakTHUeCKHe HaBBIKA paboThI C
chopMupoBaHbl € TpoOeraMu. YdeOHbIE 3allaHdsi, TMPETyCMOTPEHHBIE TPOrPaMMOM OOydYeHUs,
BBITOJIHSIMCH C ONIMOKaMU, UCTIPABJICHHBIMU 1101 PyKOBOJICTBOM TpenoaBareis. Pe3ynbrarel 00yueHus
0 JMCIUITINHE (MOJIYJIIO0 ), COOTHECEHHBIE C YCTAHOBJICHHBIMU B IPOTPaMMe HHANKATOPAMH JOCTHKECHHS
KOMITETEHIIMI, OLIEHEHBI YUCIIOM 0OAJUIOB B MpEJenax MOPOroBOro YPOBHSI.

Hu:xe moporosoro. Teopetuueckoe coaepaHue Kypca ocBoeHo ¢parmeHTapHo. HeoOxonumeble
HABBIKM TPAKTUYECKOH paboThl C(HOpPMUPOBAHBI MHHHUMATBHO. BONBIIMHCTBO Y4EeOHBIX 3a/laHUM,
MPEeyCMOTPEHHBIX MNporpaMMoil OO0y4deHMs, HE BBINOJIHEHBI. Pe3ynbraTel OOydeHUs MO JUCIUILINHE
(MOZyJI0), COOTHECEHHBIE C YCTAHOBJICHHBIMH B IPOTpaMMe MHIUKATOPAMU JOCTHKCHHUS KOMITETEHIIHH,
OLICHEHBI YHCJIOM 0aJlIOB, BXOJSIINX B AUANAa30H HUKE TOPOrOBOTO YPOBHSL.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTeNIbHOE YUPEKICHNE
BBICITICTO 00pa30BaHUs
«HoBocubupckuii ToCy1apCTBEHHBIN TEXHUISCKUN YHUBEPCHUTET

Kadenpa snexrpoduznuecknx yCTaHOBOK U yCKOPUTEIEH

IHacoopr 3x3amena
MO IUCIHUILUIUHE «DJIEKTPOHHBIE YCUITUTENN», 7 CEMECTP

1. Mertoanka oueHKH

DK3aMeH TPOBOIUTCS B YCTHOM (opme, 1Mo Owmsieram. buieT cocTouT u3 2 BOMPOCOB |
dbopMupyeTcst IO CISTYIONIEMY TTPaBHITY:
— TIEPBBII BOMPOC BHIOUPACTCS M3 TUara3oHa BOmpocos 1-18;
— BTOPOM BOIMPOC BHIOMPAETCS U3 JUara3oHa Borpocos 19-36.
Takum 00pa3oM, MpoBEPAIOTCS Pe3yabTaThl OOYUEHHUS MO AUCLHUILIMHE, COOTHECEHHBIE C
YCTAaHOBJICHHBIMU B IIPOrpaMM€C€ MHAUKATOpaMU JOCTUKCHU KOMHGTGHL{Hﬁ.
Ha »sk3amene npenonaBarens BIpaBe 3a/1aBaTh CTYAEHTY YTOUHSIOIIME U JONOTHUTEIbHbIE
BOIIPOCHI U3 00IIero rnepeyvns (1. 4).

3 dopma DK3aMEHAIMOHHOTO ounera 5
HOBOCUBUPCKHU I'OCYAAPCTBEHHBIM TEXHUYECKNM YHUBEPCUTET
®akynpreT OTD

Buaer Ne
K BKSaMeHy 10 JUCILIUIIJIINHEC ((3JI€KTpOHHI>IC yCI/IJII/ITeJII/I»

1. YcunuTenbHbINA Kackaj ¢ oOmmM 3MUTTEpOoM. PaboTta kackaga B obmactu
CpCI[HI/IX N HU3KHUX 4aCTOT.

2. Kakue napaMeTpbl TpaH3UCTOPA BIUSIOT Ha €r0 TEMIIEPATYPHYIO 3aBUCUMOCTb?

YTBepxkaato: 3aB. kadenpoit IOJIDKHOCTE, PO
(moamnuch)

(mata)

2. Kpurtepuu oneHku pe3ybTaToB 00y4eHHs, COOTHECEHHBIX C YPOBHSIMM OCBOEHUS
HHIMKATOPOB J0CTHKEHUSI KOMIIeTeHIM i

OtBeT Ha 95K3aMCHALMOHHBIA OWJIET 3aCUMTHIBACTCS Ha TPOABHHYTOM YPOBHE, €CIU
CTYACHT TPOBOAUT CPaBHHUTENIBHBIH KOMIUICKCHBIM aHAlW3 Marepuaia, BBIABISET MpPOOIEeMBbI,
npeayiaraéT MEXaHW3Mbl WX pEIICHHs, TMPEICTABISeT KOJWYCCTBEHHBIC XapaKTEPUCTHUKU
OTIpeICTICHHBIX MPOIECCOB, MPUBOAUT KOHKPETHBIE IPUMEPHI, HE JOMYCKAeT OMIMOOK U CIoco0eH
obocHOBaTh BBIOOp MeTona pemeHus 3amadd. COBOKYMHOCTh PE3yJbTaTOB OOyYEHHUS IO
JUCHUITIINHE (MOILYJIIO) U COOTHCCCHHBLIX C HUMH HMHIAHWKATOPOB AOCTHIKCHMA KOMHCTGHHI/Iﬁ HE
COJEPKHUT TPOOETOB. YCTaHOBIEHHBIE B MPOTPaMME KOMIIETCHIIMH COPMUPOBAHBI B MOJIHOM
o0wveme. OueHnka coctaBisieT om 34 0o 40 bannos.

OTBeT Ha PK3aMEHAIOHHBII OMIIET 3aCYUTHIBAETCA Ha H230BOM YPOBHE, €CIIH CTYJCHT IPU
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OTBETE Ha BOMPOCHl (OPMYIHUPYET OCHOBHBIC MOHATHS, JAaeT XapaKTEPUCTHKY IPOIECCOB,
SIBICHUH, TPOBOJWT aHAJIM3 TMPHYHH, YCJIOBHH, CIIOCOOCH MPEJCTABUTh KOJIMYCCTBCHHBIC H
KaueCTBEHHBIC XapaKTEPUCTUKHU MPOIIECCOB, HE TOMYCKAET CYIIECTBEHHBIX OTMOOK MPHU PEIICHUN
3agaur. COBOKYITHOCTh PE3yJIbTATOB OOYYCHHS IO JUCIMILIAHE (MOJYJII0) U COOTHECEHHBIX C
HUMHU UWHAUKATOPOB JOCTMDKCHUS KOMIIETCHIUH COAEPIKUT HECYIIECTBEHHBIE TMPOOEIBI.
YcTaHOBIIEHHBIE B TpOrpaMMe KOMITETEHITMM C(HOPMHUPOBAaHBI Ha 0a30BOM ypoBHe. OIlleHKa
cocTaBisaeT om 27 0o 33 6annos.

OTBeT Ha 3K3aMCEHAIMOHHBIN OHMJIET 3aCYUTBHIBACTCS HA MOPOrOBOM YPOBHE, €CIIH CTYICHT
IpU OTBETE HA BOMPOCHI JAeT OMpEIe/ICHHEe OCHOBHBIX TOHSATHIA, MOXKET MOKa3aTh MPUYUHHO-
CIICJICTBEHHBIC CBSI3M SIBJICHUW, TIPU PEIICHUU 3a7a4d JONMYCKaeT HCNPUHIIMIHAIBHBIC OIIMOKH,
HaNpUMep, BRIYUCIUTEIbHBIC. COBOKYITHOCTh PE3YJIbTATOB O0YUYESHHS IO TUCIUILIHHE (MOYIIO)
U COOTHECCHHBIX C HUMHU HHIMKATOPOB JOCTHKCHHS KOMIICTCHIIUH COJCPKUT TPOOECIBI.
YcTaHOBIIEHHBIE B TIpOrpaMMe KOMIETSHIIMH C(OPMUPOBAHBI Ha TIOPOTroBOM ypoBHe. OlieHKa
cocrasisgeT om 20 0o 26 bannos.

OTBeT Ha OK3aMCHAIMOHHBIA OWJIET CUMTAeTCs HEYAOBJETBOPUTENbHBIM (HIDKE
MIOPOTOBOTO YPOBHS), €CIIM CTYJCHT MPH OTBETE HA BOMPOCHI HE JIACT ONMPEICICHUI OCHOBHBIX
MIOHATHUH, HE CITOCOOEH MOKa3aTh MPUIMHHO-CIICACTBEHHBIE CBSI3U SBJICHHM, TP PEIICHUH 337291
JIOITYCKAeT MPHHIUITHAAIbHBIC OMMOKHA. COBOKYITHOCTh PE3yJbTaTOB OOYYEHHS IO JUCITUTLUIHHE
(MOAYI0) W COOTHECEHHBIX C HUMH WHIUKATOPOB JOCTIIKCHUS KOMIICTCHIIUNA COJEPIKUT
CYIIECTBEHHBIC MPOOEsbl. YCTaHOBJICHHBIC B MPOrpaMME KOMIIETCHIIMM HE C(HOpMHpPOBaHBI.
Orenka cocraBisieT meree 20 6annos.

3. lIxana oueHKu
DK3aM€EH CUUTAETCS CAAaHHBIM, CCJIU CYMMa GaHHOB II0 BCEM 3aaHUAM GI/IJIeTa COCTaBJISICT OT
20 o 40 6ammoB BounTenbHO. Cymma MeHee 20 0aioB MpU3HASTCS HEYIOBIECTBOPHUTEIBHBIM

PE3yJIbTaTOM HpOMQ)I(yTO‘-IHOﬁ aTTeCTalluy 110 JUCLMITIINHE.

B 061_]_16171 OLCHKC 110 AUCHHUIIJIINHE 3K3aMCHAILIMOHHBIC 6€UIJII>I YUYUTBIBAIOTCA B COOTBETCTBUHA
C TIpaBUJIaMU OAJITLHO-PEUTUHTOBOM CHUCTEMBI, ycTaHOBICHHBIMHA B HI'TY.

4. Bomnpocskl K 3K3aMeHY M0 TUCUMILTHHE «DJIEKTPOHHBIE YCUITUTEIH

Nel VYceunuTenpHBIN Kacka ¢ o0muM sMuTTepoM. PaboTa kackama B 001acTH CpeTHUX U
HHM3KHX YacTOT.

No2 VYceunuTenpHBIN Kacka ¢ o0muM sMuTTepoM. PaboTa kackama B 001acTH CpeTHUX U
BBICIIIMX YaCTOT.

Ne3 Kackaz ¢ o01mmM KOJJIEKTOPOM M €r0 XapaKTePUCTUKY.
Kacxkan c o6mieit 6a3oii. Kackam ¢ SMUTTEPHOM CBSI3bIO M KACKAI.

Ned Crabunmsanus pexuma TpaH3UCTOPHOTO Kackaaa. Beibop padoueit Touku. OCHOBHBIE

(baxTOpBHI, BIUAIOMNE HA €€ HECTAOMIBLHOCTh. AHAIN3 PA3INYHBIX CXEM
cTabmIn3anuy paboyueil TOUKH.

No5 Yceunurenu ¢ 00paTHOH CB3b10. Buasl 00paTHO# cBs3u. Biausiaue o6paTHOi CBs3M Ha
xapakTepucTuku ycunureneil. Kpurepuii ycroitunBoctu HalikBucra.
Neb6 [TepexomHbie mporiecchl B IMHEHHBIX 1ensX. [lepexonnas ¢pynkiusa. CBs3b

NEePeXOaHON (PYHKIIUN ¢ YaCTOTHOW XapaKTepUCTUKON. CBsI3b MEKIY BEIIECTBEHHOM
Y MHUMOM yacTsaMu ko3 duimenTa nepeaadn, BeITEKaroas U3 NpuHIuna
npuunHHOCTH. MHTerpan droamers.

No7 CBoiicTBa IBYXIOJIFOCHBIX IIETICH. DHEpreTudecKrue (QYHKIINH ABYXITOJFOCHUKAMH
BBIPAKEHUE BXOAHOI'O CONPOTUBIIEHUS (IIPOBOJMMOCTH) YEPE3 IHEPIETUUECKUE
¢yHkuuu. OcCHOBHbBIE CBOMCTBA (DYHKIIMHM BXOJHOT'O COIPOTHUBIICHMSL.

Ne8 JIByXIIOJIFOCHUKM MMHUMaJIbHO-aKTHUBHOI'O 1 MUHMMAJIbHO-PEAKTUBHOI'O TUIIOB.
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CBolicTBa IBYXIOJIIOCHUKOB, COCTABICHHBIX U3 YACTO PEAKTUBHBIX 3JIEMEHTOB.
Binsgaue manbix norepb

N9 YeTpipexnomtocHUKU. OCHOBHBIE MapaMeTphl: XapaKTEPUCTUUECKOE COMPOTUBIICHUE,
XapaKTepUCTHUECKUH KOAPPUIMEHT nepenaun, padounii ko3dduimeHt nepeaaym.
[IpencraBnenue pyHKIUN COMPOTHUBIICHUS NIEPEIaul CKPEIICHHOH 1IETIbIO C
IIOCTOSIHHBIMM XapaKTEPUCTHUECKUM CONPOTHBIIEHUEM.

NelO | YeThlpexmoatOCHUKA MUHUMAJIBHOTO 3aTyXaHWsl U MUHUMaJIbHOU (ha3el. Da3oBbie
3BEHbSI.

Nell | CBsa3p MeXIy BEIIECTBEHHOW M MHUMOW dacTsMu GyHKIuH 1ienu. MaTerpan
aKTUBHOT'O CONPOTUBIIEHUS U 3aTyXaHUs. VIHTerpanbHast CBSI3b MEX]y BEILIECTBEHHOM
Y MHUMOM 4acTSIMH (DYHKIIMU LEIH, 3aJaHHBIMH BO BCEM JIMAaIa30He 4acToT.
I'padoananuTiyeckuii METOI MOCTPOCHHUs (Ha304aCTOTHON XapaKTEPUCTUKH 110
3aJaHHOM aMIUTUTYJTHOM XapaKTEPUCTHUKE.

Nel2 | Teopus oOpartHoii cBsi3u. [leTneBoe ycuneHue u riryonHa oOpaTHON CBSI3U.
Huarpamma HalikBucta. Kputepuii ycroitunBoctn HalikBucra. OntumanibHas
yacroTHas xapakrepuctuka ycuwintens ¢ OOC. Ilpumenenue neneit ¢pazoBoit
KOPPEKIHUU.

Nel3 | HIupokononocHsle ycunurenu. Kackaasl ¢ koppekuuei Bplciinx 4yacToT. CUHTE3
neneit Koppekuuu. [Ipumenenne o0paTtHo# cBs3M. MHOTOKAaCKaHBIC YCHIIUTEIH U UX
4aCTOTHBIE XapaKTEPUCTHUKHU.

Nel4 | UmnynwscHble yeunutenu. [lepenaya ¢ppoHTa U BEpIIMHBI UMITYJIbCA OHOKACKATHBIM
¥ MHOTOKACKaJHbIM YCUJIMTEISIMH C eMKOCTHOM CBSI3bI0. Y CHJICHHE (PPOHTA KACKaI0M
C UHIYKTUBHOW KOPPEKIUEH.

Nel5 | M36uparensubie yeunuteaud. OQHO- 1 MHOTOKACKaHbIC PE30HAHCHBIE YCUITUTEIH.
Ycunurenu ¢ pacCTpOEHHBIMU KOHTYPaMHU.

Nel6 | M3OuparenbHble yCHIIMTEIN C 00paTHOM CBs3bI0. Llens oOpaTHOM CBs3H C
pe30HaHCHBIM KOHTYpOM. J[BoitHO# T-pumibTp. CxeMbl n30MpaTeNbHBIX YCHIIUTENEH ¢
00paTHO¥ CBSI3BIO.

Nel7 | Ilepexoanble mporecchl B M30MPATEIbHBIX YCHIUTENAX. MeTo pacyera nepexo Horo
nporecca B Mu30upaTeNbHbIX yeunuTensx. [lepexoqHoii mpoliecc B yCHIIUTENE C
pacCTpOEHHBIMU KacKaJaMHu.

Nel8 | Yewnurenu nocTostHHOTO ToKa. MexkackaaHas CBsi3b. TemnepaTypHbIii 1 BpEMEHHOM
daxrop. InddepeHnmanbable YCUIUTEIN MTOCTOSIHHOTO TOKA.

Nol19 | YUto Takoe 3JeKTPOHHBIA YCUITUTENb?

Ne20 | Kakne 0CHOBHBIE XapaKTEpUCTUKN ycunuTenel Bol 3naeTe?

No21 | B dyewm 3akirouaercsi 3aBUCUMOCTh KOJJIEKTOPHOTO TOKA TPAH3UCTOPA OT TEMIEPATypPhl

No22 | Kakre OCHOBHBIE OTJIMYMS B XapaKTEPUCTUKAX YCHIMTENbHBIX KackagoB ¢ OD u OBb.

Ne23 | Kakue napaMeTpsl TpaH3UCTOPA BIUSAIOT HA €TI0 TEMIIEPATYPHYIO 3aBUCUMOCTh?

No24 | Kakue Buapl 00paTHO# CBsi3u Bbl 3HaeTe?

Ne25 | Yro Takoe oOpaTHasi CBSI3b 110 HAPSDKEHHUIO MIIH O TOKY.

No26 | Uto Takoe mocienoBareabHas U napauieabHas 00paTHbIE CBS3H

Ne27 | Yro Takoe 3amac ycToiunBOCTH 1O (haze v 1o KOIPPUIMEHTY YCUIICHUS.

Ne28 | Yro Takoe GyHKIHUS IETIH.

No29 | CpoticTBa (puznuecku peann3zyeMoil (yHKITUN [IETIH.

Ne30 | Yro Takoe GpyHKIHSI TUIIA MUHUMAJIbHO-aKTUBHOTO COMPOTHUBIICHUS (TTPOBOJIUMOCTH )

No31 | CrocoObI mpescTaBieHus (OMMCAaHNUsI) YETHIPEXITOTIOCHHKA.

Ne32 | Yro Takoe GpyHKIIHMS MUHUMAIBHOTO 3aTyXaHUs

No33 | Yro Ttakoe (ha3oBbic 3BEHBS.

No34 | Yto Takoe KpUTHUECKHI BRIOPOC YCHITUTEIHHOTO KacKaia

No35 | YUto takoe smurrep?

No36 | Uto Takoe€ MHOTOKACKaIHbIE YCUIIUTEIU
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®denepanbHOE TOCYAapCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE yUPEKICHUE
BBICIIETO 00Pa30BaHMUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKH YHUBEPCUTETY

Kadenpa snexrpodusznuecknx yCTaHOBOK M YCKOpUTEIEH

IHacnopt
KYPCOBOI'0 IPOEKTA

M0 IUCIUILUIUHE «DIEKTPOHHBIE YCUITUTENN», 7 CEMECTP

1. MeToauKka OLleHKH.

Beimonnenue kypcoBoro mpoekra (manee KII) sBasiercs 00s3aTeNbHBIM — BHIOM
CaMOCTOSITENIbHOM pabOThI CTyI€HTA MO JUCIUILIUHE, IPEAYCMOTPEHHBIM YUEOHBIM IIAHOM.

OcHoBHoii 1nenbto BomodHeHuss KII sBrnsercs QopMupoBaHuEe KOMIETCHIMHA U
COOTHECEHHBIX C HUMH 3HAHWI/YMEHUH TI0 JUCIHIUINHE «DJIEKTPOHHBIE YCHIUTEINY, 7 CEMECTP
MOCPEACTBOM 3aKpEIICHUs, YIIIyOJleHUsT U 000OIIeHNsT 3HAHWM, MOMYyYEHHBIX CTYJCHTAMH 3a
BpeMsI TEOPETHUECKOro OOY4YeHMs] M TPOXOXKACHUSA TMPAKTUK, a TaKKe BBIPAOOTKAa HABHIKOB
CaMOCTOSITEJIbHOTO MPUMEHEHUS] 3HAHUW W HABBIKOB ISl TBOPUYECKOTO PEIICHUS KOHKPETHBIX
3aga4. BelmomHeHHe KypcoBoil pabOThI JOJKHO CIMOCOOCTBOBATH MOATOTOBKE MX K PEIICHUIO
0oJiee CI0KHOM 3a/1a4Ml - BBIMOTHEHHUIO BBITYCKHOW KBATU(DUKAIIMOHHOMN pabOTHL.

3amayamMy  BBINIOJIHEHUS KypCOBOW paOOThl  SBJISETCS  OBJAJECHUE CTYICHTAMH
parioHaIbHBIMU TpuéMamMu cOopa, oOpabOTKH, cUcTeMaTu3anud WHGOPMAIUH, MPUMEHEHUS
KOMIIBIOTEPHBIX TEXHOJIOTHI B 00JIACTH MOCTPOEHUS MoieNiel (PyHKIIMOHUPOBAHUS 3JIEKTPOHHBIX
CXeM, MPUMEHEHHUSI HOPMAaTUBHO-3aKOHOIATEIbHOM 0a3bl M yMEHUsI OIIEHUBATh 3(h(PEKTHBHOCTH
peanu3yeMbIX MPOEKTOB U MPOTpaMM B PErHOHATBHON COLMATbHO-3KOHOMUYECKOM MOTUTHKE.

Temaruka KII cooTBeTcTBYeT poduiio (HampaBIeHHOCTH) MOATOTOBKH, (JOPMUPYIOTCS
IpenojaBaTeisiMU B Haualle CEMEeCTpa U yTBEep:K1atoTcsl Ha 3aceqanuu kadenpsl. Komuuectso Tem
KII nocrarouno s obecnieyeHns, Kaxa0ro 00yJaronerocs.

Brimmonunenue cryaentamu KII HaunHaeTcs ¢ 03HAKOMJICHHSI C MPUMEPHON TEMATUKOM.
3akperienne TeMm KII 3a cTyneHTamMu M Ha3HaUY€HHE HAYYHBIX PYKOBOJUTENEH MPOU3BOJIUTCS
pacnopsiKeHHeM 3aBeayrouiero kadeapoii.

KypcoBoii mpoekT BBIMTOIHIETCS UHANBUIYAIBHO.

Cmpyxkmypa Kypcogotl pabomul (Kypco8o2o npoekma,):

1. TuTynbHBIHA TUCT (CM. IPUIIOKEHUE)

2. Baenenwue (akTyalbHOCTb, 11€]1b, 3a7a9H).

3. OcHoBHas 4acTh

4. 3axiroueHue (BBIBOABI U PEKOMEHIAITNN ).

5. CHomucok JuTeparypbl U HCTOUYHUKOB.
Bo Benenun (6o 8gedenuu npusooumcsi 060CHO8aHUE AKMYANbHOCMU MeMbl, Yeau U 3a0ayu,
APUBOOUMCA KpAMKAS UCMOPUS PA36UMUS MEMbl, COBPEMEHHOe COCMOsIHUE 0ell, 0enaemcs 0030p
U3 pA3HBIX TUMEPAMYPHBIX UCTOYHUKOS U 0aemcst 000CHO8AHUE 8bIOPAHHO20 BAPUAHMA PEUUEHUSL
mexyuell 3a0a4u)
B OCHOBHOH 4YacTH (8 OCHOB8HOU uacmu nNoOPOOHO ONUCLIBAEMICS BbIOPAHMBIL BAPUAHM
UCNOTHEHUs NPOeKma, NPUBOOAMCA MmeopemuiecKue pacuemsl N0 e20 pearu3ayuu, 8bloupaemcs
aemMenmuas 6aza ¢ 000CHO8AHUeM 2MO020 6blOOpA, ONUCLIBAIOMCA IKCHEPUMEHMATbHbIE
cpeocmea U YClo8UsA NPOGeOeHUs MeCmOo8blX USMEPEeHUU Napamempos 391eKMpPOHHO20
ycmpouicmea, npugooAmcs YUcCIeHHble pe3yabmamsul U cpaQuKu Smux uzmepeHutr)

3aKiIroueHre: M3JI0KEeHHE OOIEero BbIBOJA MO M3YYEHHOW MpoliieMe U IMpeasiaraeéMbIX
PEKOMEHIALINM.

Crnmcok  nutepaTypsl OQOpMIISIETCSI B COOTBETCTBHM ¢  OuOIMorpaduyecKuMu
TpeOoBaHUSIMU B ali(DaBUTHOM TOPSIKE U BKII0YaeT OT 3 10 10 MCTOYHMKOB (KHUT, CTaTel pa3HbIX



aBTOPOB, HMHTEPHET-MCTOYHHKOB, JIOKYMEHTOB), KOTOpbIE ObUIM HM3Y4YECHbI IPH BBIMOJIHEHUH
IIPOEKTA.

Tpebosanus k oghopmaenuro:

O6wem KII mo 20 crpanun mammHonucHoro tekcra ¢popmara A4. Hlpudt Times New
Roman, 12. Hymepamust cTpaHHI] CKBO3HAs, B HWXKHEW YaCTHU JIUCTa MO LEHTPY apaOCKUMH
muppamu. KII nmomkHa OBITH OTpemakTUpPOBaHa, HE coiaepxkaTh opdorpaduyeckux,
CHUHTAKCUYECKHMX M CTHJIEBBIX OIIMOOK.

3aKOHYEHHas1 KypCOBOM MPOEKT MPEIOCTABIAETCS IS IPOBEPKU B JIEKTPOHHOM BHJIE B
CPOK, YCTaHOBJIEHHBIH mpenonasareneM. lIpenonasarens onenuBaer kadectBo KII ¢ ydetom
TEOPETHYECKOT0 U MPAKTUYECKOTO COJIEPKAHU, JOCTHKEHUS €€ Leel U 3aa4.

KypcoBoii mpoekT mpoBepsieTcss pyKOBOAMTEIEM pabOThl, KOTOPBIA TaeT MHUCbMEHHOE
3aKJII0UYeHue 1o paboTe — PeLeH3UIO.

Ecnu npu BeimonHenuu KII Obutn qomyiieHs! ommokH, To padoTa BO3BpAIAETCs CTYICHTY
JUISl UCTIPABJICHUS BBISIBJICHHBIX HEJIOYETOB M 3aT€M BHOBB IPEIOCTABIISIETCS PYKOBOAMUTEIIO JJIs
npoBepku. [Ipy TMOJOKHUTENBHOM pe3ylibTaTe OLEHUBAHMS CTYIEHT pacredaTbiBaeT padoTy,
nepesaeT Ha Kadenpy U 3aluilaeT A0 CECCHM B Ha3HAUEHHOE MpernojaBaTesieM BpeMmsl.

3amuta KII npoxoauT HHAUBUAYaIbHO NIEPE IPENOAABaTEIEM.

1o pe3ynpTaTaM 3a1UThl CTYACHTY BBICTABJISETCS OLIEHKA B COOTBETCTBUH C KPUTEPUSIMH,
IIPUBENECHHBIMH B II. 2 HacTodwero Ilacnopra.

2. YpoBHH chOpMHUPOBAHHOCTH KOMIETEHIHI U KPUTEPUHU OLEHKH
B cootBercTBUM ¢ 6amibHO-periTHHTOBOM cructemoit HI'TY KypcoBo# MPOEKT TUCITUTIIIMHE
«DNEKTPOHHBIE YCUIUTENN», 7 UMEET MaKCUMaJIbHYI0 oleHKYy 100 6aios.
KypcoBoii mpoeKT ocTaBUTh HY’>KHOE BBIMIOJIHEH Ha MPOABUHYTOM YPOBHE, €CJIH:

—  OH BBINIOJIHEH B NIOJTHOM COOTBETCTBHH C 33/IaHUEM, OTIMYACTCS TIIyOMHOM MpopaboTKH Beex
pa3fenoB COAEPIKATENbHOM YacTH, TEKCTOBas 4YacTb O¢QopMIIeHA C COOJIIOJIEHHEM
YCTaHOBJICHHBIX ITPaBUII,

—  PYKOBOJAMTENb XapaKTEepPU3YyeT JAEATEIHOCTh CTYJCHTa MOJOXKHUTEIbHO (B YacTHOCTH,
OTMEYAeT €ro MHUIIMATUBY, CAMOCTOSITEIbHOCTh, CUCTEMATUYHOCTh pabOThI HA BCEX 3Tarax
BBITIOJIHEHUS paboThI);

— B JIOKJIaJIe MCYEPIbIBAIOIIE, MOCIEA0BaTEIbHO, YeTKO M JIOTUYECKH MPAaBUIIBHO H3JI0XKEHA
CyTb pabOTHl U €€ OCHOBHBIE PE3YJIbTAThI;

—  CTyHEHT CBOOOJIHO BJaJICeT TEOPETUUECKUM MaTepHaIoM, 0€30IIMO0YHO MPUMEHSET €ro MpH
peleHnn 3a1a4, CQOpMyYINPOBAHHBIX B 3aJaHUU;

— B JOKJIaJe CyThb pabOThl W €€ OCHOBHBIE PEe3yNbTAaTbl NMPEACTABIEHBI HCUYEPIBIBAIOIIE,
MOCNIE0BATENbHO, YETKO M JIOTHUYECKH TMPaBWJIBHO; Ha BCE BOMNPOCHI CTYIEHT Jai
00CTOSTENIbHBIC U APTYMEHTUPOBAHHbIE OTBETHI, yOSAUTEIBHO 3aIIMIIAI CBOIO TOUKY 3pEHUS;

—  KOMIIETEHIIMH U COOTHECEHHBIE C HUMU 3HaHUsI/YMEHUS, 3aKPEIUICHHbIE 33 JUCIUILTUHOMN, TIO
KOTOPBIM BBITIOJHSAETCS KypCOBOU MPOEKT c(hOPMUPOBAHBI B TIOJTHOM 00OBEME.

Oumuenka 3a BeinoaneHue KII cocrasisier 100-87 b6annos.

KypcoBoii npoeKT BbINIOJHEH Ha 0230BOM YPOBHE, €CIIU:

— COOTBETCTBYET 3a/laHHI0, OTJIMYaeTcsl I[IIyOMHOW  NpopabOTKM  BCEX  pa3felioB
COJepKATENBHOM 4YacTH, TEKCTOBas 4acTb O(OpMIIEHA C COOJIOJAEHUEM YCTAaHOBJIEHHBIX
IpaBuUIT;

— PYKOBOAWTENb  XapaKTepU3yeT  JAEATENBHOCTb  CTYAEHTa  IOJIOXKUTEIBHO, HO C
HE3HAUYUTEIIbHBIMU 3aMEUaHUSIMU;

— B JIOKJIaJIe TPABUIILHO U3JI0KEHA CYTh pabOThI U €€ OCHOBHBIC PE3YJIbTATHI;

—  CTYHEHT AOCTaTOYHO TBEPJO YCBOWJI TEOPETUYECKUI MaTEepHUal U MOXKET CAMOCTOATENIBHO €r0
IPUMEHSTD;

— B JIOKJaJE CYTh pabOThI U €€ OCHOBHBIE PE3YNbTAThI MPEICTABICHBI MIOJHO; HA BCE BOIPOCHI
CTYJEHT J1aJl OTBETHI, HO UX MOJIHOTA U apryMEHTUPOBAHHOCTb HEOCTATOYHBI;



—  KOMIICTCHIIMM M COOTHECEHHBIE ¢ HUMH 3HAHUS/YMEHHs, 3aKpEIUICHHbIE 32 TUCHUIUTMHON
(IMCUMIUIMHAMH) HY)KHOE OCTaBUTh, TI0 KOTOPBIM BBITIOTHIETCSI KypcoBasi padoTa (IIPOEKT)
HYXXHOE€ OCTaBHTh C()OPMHUPOBAHBI C HEOOJIBIIUMH MPOOETaMH U COOTBETCTBYIOT 0a30BOMY
YPOBHIO.

Onenka 3a BemonHenune KP (KII) cocraBnsier §6-73 6anna.

KypcoBoii mpoeKT BHITIONHEH HA MOPOr0OBOM YPOBHE, €CIIH:

— BBITIOJTHEHA B OCHOBHOM IIPABUIILHO, HO 0€3 HEOOX0IMMOM MPOpabOTKU HEKOTOPHIX Pa3/IeiiOB;

— B JIOKJaJe YIYyIIEHbl HEKOTOphle MPUHUIUMHUAIBHBIE MOMEHTBl COAEpKATeNbHON dYacTu
paboTHI;

— B JOKJIaAC MpCACTaBJICHbBI CYThb pa6OTBI U €€ OCHOBHBIC PC3YyJIbTAaThbl; OTBCTHI HA BOIPOCHI
BbI3BAJIM CYIICCTBCHHLBIC 3aTPYAHCHUA

— KOMIIETEHIIMU U COOTHECEHHbIE C HUMU 3HAHUS/yMEHHUS, 3aKPEIUICHHBIE 32 TUCIUIUIMHOM (, IO
KOTOPBIM BBIMOJHSIETCSI KYpCOBOM MPOEKT cOpMHUPOBAHBI € MpoOeIaMu U COOTBETCTBYIOT
MOPOTOBOMY YPOBHIO.

Ouenka 3a seimonaenue KI1 cocrasister 72-50 6annos.

KypcoBoii npoekT cuutaeTcss He BBINOJIHEHHBIM, €CIIM CTYJEHTOM HE IpOpadOTaHbI Ba)KHbIC
paszenbl WCCIeNOBAaHUS, IOMYIICHb MPUHIMIHUAIBHBIC OIMIMOKH, HE HWCIpPABIECHHBIC TOCTE
3ameuyaHuil pykoBoautens KypcoBoi KII. CTyneHT He AOMyIIEH K 3allMTe KypCOBOTO MPOEKTA.
KOMIIETCHIIMH U COOTHECCHHBIC C HUMH 3HAHW/yMEHUs, 3aKpeIUICHHBIC 3a AUCIUILTUHON, TIO
KOTOPBIM BBITIOJTHSETCS] KyPCOBOU MPOEKT HE CHOPMHUPOBAHBI.

Orenka cocraBisieT meree 49 bannos.

3. IIxamaa oumeHKMH.

B o0mieil ornenke mo AMCHUIUIMHE Oaiibl 3a MPOEKT YYUTHIBAIOTCSA B COOTBETCTBHU C
npaBujaMu  OaJUIbHO-PEUTHHTOBOM CHCTEMBI, TPUBEICHHBIMA B pabodeil mporpamme
JUCHUITIIUHBI.

KypcoBoil MmpoekT mo JUCHUILIMHE CYHUTAETCSl YCHEIIHO BBITOJHEHHBIM, €CII CyMMa
noy4deHHbIX 0ayutoB cocraBisieT oT 100 o 50 0amuioB BKITIOYUTEBHO.

Onenka 3a sBemonHenne KII sBigercs dYacTeio OOMIEH OLEHKHA 10 JUCLUIUINHE
«DNEKTPOHHBIE YCUIIUTENN», 7 U yuuTbiBaercs ¢ ko3 puuuentom 100. 6a1IoB B COOTBETCTBHHU C
IpaBUJIaMH aTTECTALMH MO JUCIUTIIMHE.

IIpumepHBIH IepeYeHb TeM KYPCOBOI0 MPOeKTa

OmneparoHHbIE YCUIIUTENN C 00PaTHOM CBA3BIO 10 HANIPSHKEHHIO U TIO TOKY.
JuddepeHunanbHble yCUIUTENN MO BXOAY U BBIXOTY
[Ipenusnonnsie OY.

Yeunurenu ¢ ynpasiasieMbiM kKodddumnpenTom ycuineHus (PGA/VGA)
Jlorapugmuyeckue yCuInuTenu,

Ycunurenu-orpaHuIuTETN

[IpeoOpazoBarenu cpeHEKBAAPATUIHOTO 3HAUCHHS CUTHAJIA,
YMHOKUTEH/ IETUTEIH.

Komnaparops!.

10. MHTETrpanbHble HICTOYHUKH OMTOPHOTO HAMPSHKEHUS

11. TpaHcUMIIEJaHCHBIE YCUITUTEIIN.

12. Ycunurenu BEIOOPKHU-XPAHCHUS

13. @unbTpel Ha OY.

14. Crabunmu3aTopsl HaNpsHKeHUs: U Toka Ha OY

15. HCTpyMEHTaJIbHBIE YCUIIUTEIN

16. MynbTUILIIEKCOPBI

R IANN AR =R



17. IllpumepHBIii HepedyeHb BONPOCOB K 3alllMTe KYPCOBOI0 IPOEKTA.

Borpock! mpu 3ammre mpoeKTa 3a1aF0TCsl B OCHOBHOM B KOHIIE ITPE3EHTAIMH U ITPU3BaHbI TIPOSICHUTD
HCTIOHATHLIC WJIN HCIIOJIHBIC MOMCHTEI B €€ U3JIOKCHHU, a TIOTOMY MOTYT 3aTparuBaTb BCC pa3/Ciibl
KypcoBoi paboTel. OHHM MOTYyT KacaTbCsi Kak OOOCHOBaHHSI HCIIONB3YEeMBIX B pabote
CXEMOTCXHHNYCCKUX peHleHHﬁ, TaK U KOHKPCTHBIX 3JICMCHTOB IPHUHIUITNAIIBHBIX CXEM, UX paC‘-IéTOB
Y TIPUMEHSIEMOH IEMEHTHOM 0a3bl, a TAK)KE MOTYYSHHBIX PE3yIbTaTOB.



