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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneyunansHocTn): 12.03.05 JlasepHas TeXHMKa U
NnasepHble TEXHOM0rm

& OC BBefeH B aeinctaume npmkasom Ne953 ot 03.09.2015 ., gata ytBepxaeHms: 07.10.2015 r.

MecTo AucumnvHbI B CTPYKTYpe yuebHoro nnaHa: biok 1, 6a3oBas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 12.03.05 JlazepHas TEXHWUKA U Na3epHble TEXHOIOM MK

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

93, npoTokon 3acefaHnsa kaegpbl Ne9 ot 20.06.2017

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NpoTokon Ne 3 ot 21.06.2017

Mporpammy paspaboTan:
[OUEHT, K.T.H. JasbigeHko O. b.
3aBepfytoLnii kadeapoi:

npodyeccop, 4.T.H. XaputoHos C. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

JekaH Kopens N. U.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyun ®@IOC: OIIK.4 cioco0HOCTH YINTHIBATH COBPeMeHHbIe TeHICHINN PASBHTHSI TEXHUKH N
TEXHOJIOTHil B cBoeli mpodeccnonaTbHOM NeATeTbHOCTH; 6 HACHIU CEOVIOUUX Pe3YIbmAn o6 00y ueHus:

32. 3HaTb COBPEMEHHbIE TEHAEHUWW PAa3BUTUA 3NEKTPOTEXHUKN

Komnemenuyua @roc: I1K.1

CIOCOOHOCTH K aHaJIn3y MoCTABJICHHOI 3ajgauan l/lCC.]'IeJIOBaHﬂﬁ B o0j1acTH HPH6OPOCT])OCHEH; 6 yacmu

CEOYIoONUX Pe3yTbmamos ooyuenus:

317. 3HaTb OCHOBHbIE MPOLECCHI B 3IEKTPUYHECKNX LIENAX

2. TpeboBaHus HI'TY K pe3ynibTaTaM 0CBOEHUS ANCLUUM/INHbI

Tabnuua 2.1
PESy}'IbTaTbI N3yveHna gncunnInHbl no yYpoBHAM O0CBOEHUA (I/IMeTb CDOprI opraHmsaunn
npeacTaB/ieHWe, 3HATb, YMeTb, BNaJeTh) 3aHATWIA

ANeKTPOTEXHNKA

MK.1.317 3HaTb OCHOBHbIE MPOLIECChI B 3/IEKTPUYECKUX LIENSAX

1.Crioco0p1 oTpaeHIs pealbHbIX (PH3UIECKUX SIBICHAN B BUJE Pa3IHIHBIX
HIIEKTPHIECKAX CXEM 3aMeICHUS

Nekumu; MNpakTUYecKme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosaTensHas paborta

2.OCHOBHEIC OIIpE ICTICHU, TCOPEMBI U 3aKOHBI TECOPUH nenel ¢ KOHEYHBIM YUCIIOM
COCPEAOTOUCHHBIX U pacCIIpeICJICHHBIX DJIEMEHTOB.

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

3.06 O6]I[I/IX TIOAXOJaxX K aHaJIu3y CTaIlTHOHAPHOTO COCTOSHUS, YCTAaHOBUBIITUXCS U
IIEPEXO THBIX IIPONECCOB B SIIEKTPUICCKUX IICILIX.

JNekumu; MNpaKTUYecKme 3aHATUS;
JabopaTopHble paboTl;
CamoctoaTesibHasa paboTa

4 MatemaTaueckue METO/JIbl, IPUMEHACMBIC JIJISI aHaI3a CTalIlHOHaPHOTO
COCTOSIHUS JIMHEHUHBIX U HEJIMHEUHBIX SJIEKTPUICCKUX Ienei, a Takxke
YCTAaHOBUBIIUXCS U IIEPEXOJHBIX IIPOIECCOB B JIMHEUHBIX IETIIX.

JNekumu; MNpaKTUYecKme 3aHATUS;
JabopaTopHble paboTl;
CamoctoaTesibHasa paboTa

5.PemaTh THIIOBEIE 3a Ja4qu, Jej1aTb HpOCTei/JIIIIHC KavueCTBEHHBIC OIICHKU ITOPS IKOB
(bI/ISI/I‘IGCKI/IX BCIIUYWH.

JNekumm; MNpaKTUYecKme 3aHATUS;
JabopaTopHble paboTl;
CamocTonaTesibHasa paboTa

6.Mcrmonp30BaTh IS aHATH3a SIEKTPHYECKAX TIeTiel COBpeMEHHbIe KOMITBIOTEPHBIC
IPOTPaMMHBIE TIPOAYKTHI

JNekumm; MNpaKTUYecKme 3aHATUS;
JabopaTopHble paboTl;
CamocTonaTesibHasa paboTa

7.11lpoBecTr kak HaTYpHBIH, Tak ¥ KOMIIBIOTEPHBIH SKCIIEPUMEHT 1IPH HCCIIE JOBAHUN
HIIEKTPHIECKUX IfeTiel; oOpaGaThIBaTh HOMyIEHHBIE Pe3YIbTaTH DKCIIEPUMEHTOB.

JTabopaTopHble paboThl

8.Metomnr HU3MCPCHHS OCHOBHBIX BCIIHIHH BIICKTPOTCXHUKH.

JTabopaTopHble paboThl;
CamocTosTenbHasa paboTta

9.B nmucpMeHHOM 1 yeTHOH opMe TPaBIIBLHO (JIOTHIHO) O(OPMHUTE Pe3yIIbTaThl
TEOPETHIECKOTO M SKCIIEPUMEHTATBHOTO HCCIIE[OBAHUS

MpaKTuyeckune 3aHATUS;
JTabopaTopHble paboThl;
CamocTosTenbHasa paboTta

OrlK.4.32 3HaTb cOBpPeMeHHble TEHAEHLNN PasBUTUA 3/TEKTPOTEXHUKN

10.0 PasiinIHBIX MaTEMATUICCKHUX MOJICIIAX SJIEKTPOMATHUTHBIX yc’I‘pOﬁCTB u
Mo AXoJax, UCIIONIb3YyEMBIX IIPH MO JICJTUPOBaAHUA BajkHEUIIHUX SJICKTPOMarHuTHBIX
IIPpOIECCoOB

Nekumu; MNpakTUyeckme 3aHATUS;
JTabopaTopHble paboThl;
CamocToaTenbHas paboTa

11.06 ocHOBHBIX HOJIIOKEHUIX U TPeOOBaHMSAX 110 OPraHU3alluU IIPOBEICHUS
HKCHEPUMEHTABHBIX UCCIIeIOBaHU]

JTabopaTopHble paboThl

12 Hasrixy nmpaxtudgeckol paboThl ¢ COBpeMEeHHOM M3MepUTEILHOM aImapaTypoi

JlabopaTopHble paboTsl

13 Mznarath OCHOBHOU TeOpeTHIeCKUil MaTepHall ¢ OObSICHEHNEM, ¢ IPUBEICHIEM
PUMEPOB, UCTIONB3YS IPH H3NIOKEHHUH SI3BIK CIOB, GopMyIT 1 06pa3oB (Tpaduky u
CXEMEL).

Nekunn; MNpakTnyeckme 3aHATUS;
CamocTosTenbHasa paboTa

3. CofepxkaHve 1 CTPYKTypa yu4ebHOM ANCLUUNIIMHDI

Tabnuua 3.1

CcbINIKN Ha
o AKTUBHbIE
Tembl nekuumn Yachbl pesynbTaThl
(hopMblI, yac.
00y4eHus

YyebHas feATeNIbHOCTb




CemecTp: 3

AvpakTnyeckas eanHMLAa: AHaIM3 CTALMOHAPHOIO COCTOSAHWUSI IMHERHON 3N1eKTPUYECKON Lienm

1. BeegeHue. OnpegeneHme
3NEKTPUYECKO Lienu n eé
3/1eMeHTOB. OCHOBHble aKC1OMb!
TEOPUN 3NEKTPUYECKUX Lienei
(3akOHbI Kupxroda.). 3agaum
Teopun Lenei.

1,10,2,3

Mpopa6oTka TeOPeTUYECKOro
MaTepuana

2. AHanu3 cTaumoHapHoro
COCTOSIHMA NIHEHON Lenu.
Tononornyeckme N KOMMOHEHTHbIE
ypaBHeHus uenu. AHanu3 Lenu
MeTOAaMMN TOKOB M HaNpsHKeHWi eé
3NeMeHTOB. POpMyNbl AeneHuns
HanpshkeHWs 1 Toka.lNpruMeHeHne
npYHUMNa cynepnosnumm.
OnpegeneHns NacCMBHOM
aKTVBHOI BeTBEN. AHaIN3 Lienw
METOZOM KOHTYPHbIX TOKOB,
METOZOM Y3/10BbIX HANPSHKEHWIA.
AHanu3 Lenu ¢ NCcrnosb30BaHNEM
TeopeM 06 aKTUBHOM
[BYXMOJIOCHVIKE.,

10,2,3,4

MpopaboTKa TeOPETUYECKOrO
MaTepuana

JnpakTundeckasn eguHuua: AHanu

3 CTalMOHapPHOro CoCToAHUA HeNMHeHON SHEKTpMLIeCKOVI uenn

3. AHan13 cTaumoHapHoro
COCTOSIHUSA HENMHEHOM Lienu.
"pathnyecKmnii 1 aHaNMTUYECKII
MeTO/bl pacyeTa HeNMHENHbIX
Lenein. AHanu3 Lenv MeToaamu
TOKOB M HanpsbKeHWin 31eMeHTOB.
AHanM3 Lenn ¢ MCnofb3oBaHNEM
TeopeM 06 aKTVBHOM

1,10, 3,4,5

ABYXMNOIOCHUNKE.

MpopaboTKa TeOPETUYECKOro
MaTepuana

AvaakTuyeckas equHnLA: AHa/IM3 rapMOHMYECKOTO MPOoLLecca B IMHEHOM 3NeKTPUYECKOl Lienm




4. AHa/I13 rapMOHMUYECKOro
npotiecca B IMHENHOM
3NeKTPUYeCKO Lienn. BpeMeHHO
aHasIM3 rapMOHMYECKOro npoLiecca.
Tononornyeckme N KOMMOHEHTHbIE
ypaBHeHNS Lienn B KOMIMJIEKCHOM
(hopme. KomniekcHas MOLLHOCTb
KOMMOHeHTa Lienw.

KommneKcHble XapaKTepuCcTUKM
aKTVBHOr0 M NacCMBHOIO
[BYXMNOMOCHWUKOB. Pa30Bbli
pe30HaHC B NacCMBHOM
[BYXMOJOCHVKE.

AHanu3s uenei ¢ UHAYKTUBHBLIMM
caasamn. dopMumpoBaHvie
ypaBHEeHWIA Lenw ¢ UHAYKTUBHO
CBA3aHHbIMY KaTyLLKaMW.
YcTpaHeHue (pa3Bsaska’)
WNHAYKTUBHOW CBA3M Napbl
KaTyLlek.Bo3ayLuHbIi
TpaHcgopmaTop. AHa/In3
CTaLMOHapHOro COCTOAHNSA U
rapMOHMYECKOro npotiecca B
NVHENHOW 3N1eKTPUYECKON Lienm Ha
NepcoHaslbHOM KOMIMbIOTEpe

0 8 1,10,2,3,4

MpopaboTka TeOPETUYECKOrO
maTepuana

JnpakTndeckasa eguHuua: AHanu
3NEeKTPUYECKON Lienn

3 nepmogmnyeckoro HerapMoHM4eCcKoro rpotecca B NINHENHOM

5. CnekTpabHbIii aHan3
NepuoaNYecKNX HerapMOHNYECKNX
NPOLIECCOB B NNHENHBIX
ANEKTPUYECKNX LiensiX.
MpeAcTaBNeHNE NEPUOANYECKNX
HErapMOHNYECKNX (PYHKLNIA
3a/1al0LLMX HanpPsXKeHWUA 1 TOKOB
uenu pagamun ®ypoe. banaHc
MOLL{HOCTE KOMMOHEHTOB LENW.
Pe30HaHC Npy HECUHYCOUAANbHBIX
3. [I. C. M TOKax.

0 2 1,10,3,4

MpopaboTka TeOPeTUYECKOr0
MaTepuana

AnpakTtudeckas egnHmya: OCHOB

bl TEOPUN NINHERHbIX NPOXOAHbIX Ye

TbIPEXMO/TIOCHNKOB

6. OCHOBbI TEOPUW INHEVHBIX
MPOXOLHbIX YETbIPEXMO/HOCHUKOB.
KomnnekcHble XapaKTepucTUKM
aBTOHOMHbIX U HEaBTOHOMHbIX
YeTbIPEXMONOCHMKOB.MeTOobI
onpeseneHns 3HauyeHnn
napaMeTpoB HEaBTOHOMHbIX
4eTbIPEXNOMIOCHNKOB. CBONCTBA
napameTpoB HEaBTOHOMHbIX
YEeTbIPEXMO/THOCHWNKOB.
KomnneKkcHbIi aHan3
CYMMETPUYHO OAHOPOAHOW
NacCUBHON LIEMHON CXEMbI.

0 2 1,10,2,3,4,5

MpopaboTKa TeOPETUYECKOro
MaTepuana

AvpakTnyeckas egnHMLA: AHaAIM3 NePEXOAHbIX NPOLIECCOB B JIMHEMHbIX 3/IEKTPUYECKMX LIENsIX




7. T1puunHbl, Bbi3biBatoLLME
nepexofHble NpoLecchl.
NepeMeHHble COCTOAHUA LIENMW.
HauyasnbHble ycnosusi n nx
onpegeneHve.Knaccuyeckuii
aHan3 nepexofHbIX NPOLECcoB B
Lensax nepsoro nopsgka c
NCTOYHMKaMWN MOCTOSAHHOIO Y
rapMOHWYECKOr0 Hanps>KeHnsa n
TOKa.

MpUHYXaeHHbIe 1 CBOBOAHbIE
COCTaBAAOLLME NePeMEHHbIX
COCTOSIHMA Lenun. MNocToAHHaA
BPEMEHM LIENW MepBoro nopsaKa.
OnpegeneHne NOCTOAHHbLIX
WUHTerpmpoBaHus. AnropuTm
KNaccu4yeckoro aHanmsa
nepexoHbIX MPOLLeccoB B Lienu
nepBoro nopsaaka.

1,10,3,4

Mpopa6oTka TeOPEeTUYECKOro
MaTepuana

8. Knaccuyeckuii (BpeMeHHOIA)
aHasIM3 NepexoiHbIX NPOLECCOoB B
uensx BToporo nopsaka (RLC) ¢
NCTOYHMKAMM MOCTOSHHOIO U
FapMOHMYECKOr0 HanpsXKeHUs 1
TOKa.®opMUpOBaHMe YpaBHEHWIA
cocToAHMA Lenu B hopme KoLwuw.
CTapToBble 3Ha4eHMs NepeMeHHbIX
COCTOSIHMA Lienm 1 nx
onpegeneHve.lMNpeacTasnexHmne
nepemMeHHbIX COCTOSHUSA Lienu
cynepnosuument NX NPUHYX4eHHbIX
1 CBOBOHbIX COCTaBNAOLLMX.
3aBUCMMOCTb Xapakrepa
nepexofHOro npotecca ot B1Aa
KOpHeW XapaKTepucTUyecKoro
ypaBHeHus. MoCcTOAHHasA BpeMeH
Lilenn BTOPOro nopsgka.
OnpepeneHye NOCTOAHHBIX
WHTErpurpoBaHus.

1,10,2,3,4,5

Mpopa6oTka TeOPEeTUYECKOr0
MaTepuana

15. OnepaTopHbIii aHann3
nepexofHOro npouecca B
NMHEHOW 3N1eKTPUYECKOIA
Lenn.Tononornyeckune u
KOMMOHEHTHbIE YpaBHEHUA Lienu B
onepaTtopHoli hopme. OnepaTopHast
cXeMa 3aMeLLeHns Lenu.
OnepaTopHbIin aHa/IN3 NePeXOLHbIX
npoueccos B Lenun. OTbICKaHWe
opurrHana no n306paxeHnto
(ncnonb3ys Tabnuuy n3obpaxeHui
OCHOBHbIX 3/1EMEHTaPHbIX

(hYHKUMIA 1 TeOpeMy pasfioXKeHns).
KoM6VHMPOBaHHbI MeTO/, aHann3a|
nepexofHOro npotecca B Lenu ¢
MCTOYHMKAMMN FapMOHNYECKOr0

Hanps>XeHna 1 TokKa.

10, 3,4,5,6

Mpopa6oTka TeOPEeTUYECKOr0
MaTepuana.




16. AHann3 MepexogHoro
npotiecca B LN MHTerpasiom
HanoxeHus (toamens ).
MepexopHas cTyneHyaras h (t)
XapakTepuctuka. B3avMocBs3b
BPEMEHHbIX 1 0nepaTopHbIX
xapaktepuctuk. OnpegeneHme
NepexofHbIX HaNPSHKEHW N TOKOB
KOMMOHEHTOB LIENWU MHTErpasiom

HaJT10XKEeHWNA.

10, 2,3,4,5

MpopaboTka TeOPETUYECKOrO
MaTepuana

JupakTundeckasa eguHunua: AHanu
pacnpefenéHHbIMK 3NeMeHTaMMU.

3 yCTaHOBUBLLINXCA

NPOL,ECCOB B /IMHENHOM 3N1EKTPUYECKONM Lenn ¢

11. MNoHATKe 0 pacnpeneneHHOM
3NEMEHTE 3MIEKTPUYECKON Lienu.
AnddepeHupmanbHble
(TenerpahHble) ypaBHEHUS
0AHOPOAHON NHUK. ObLme
peweHns andhepeHUnanbHbIX
ypaBHEHWIH 0Tpe3Ka 0[JHOPOAHOA
JMHUNA.

1,10,13,2,3,4

MpopaboTKa TeOPeTNYECKOro
MaTepuana

12. AHanus cTalmoHapHoro
COCTOAHWS 0Tpe3Ka 0fHOPOAHOA
NIVHAW C noTepaMU. AHann3
rapMOHWMYECKOro npotiecca B
0Tpe3Ke OLAHOPOAHON IMHWK C
NoTePAMU: B COrNMacoBaHHOM
OTpesKe NNHUK, B
KOPOTKO3aMKHYTOM ¥
Pa3OMKHYTOM OTpe3Kax JIMHU, B
OTpe3Ke IMHUW MPU NPOU3BOJ/ILHOM
MacCyBHOW Harpyske.

10,13,2,3,4

MpopaboTKa TeoPeTNYECKOro
MaTepuana

14. AHann3 rapMmoH14YeCcKoro
npouecca B 0Tpe3Ke OAHOPOAHOIA
NHUK 6e3 NoTepb: B
COrnacoBaHHOM OTpE3Ke NNHUK, B
KOPOTKO3aMKHYTOM U
pasoMKHYTOM OTpe3Kax SIMHWW, B
OTPe3Ke NMHUM NPU NPOV3BO/ILHOM
MacCUBHOMN Harpyske.

1,10,13,2,3,4

Mpopa6oTka TeOPETUYECKOro
MaTepuana

Tabnuua 3.2

TeMbl nabopaTopHbIX paboT

AKTUBHbIE
hopMmbl, yac.

Yachl

CcbIIKM Ha
pesynbTaThl
06y4eHuns

YyebHast eATeNIbHOCTb

CemecTp: 3

AnpakTnyeckas eamHnLAa: AHaM3 CTaLMOHAPHOI0 COCTOSIHUSI IMHEIHO 3N1eKTPUYECKON Lenw

1. ViccnefoBaHme CTalOHapHOro
COCTOSIHMSA Pa3BETBNEHHON
NNHEHON 3NeKTPUYeCKol Lenu n/p
Ne 4.

11,12,3,7,8,9

JKCneprMeHTa/IbHoe
nccneaoBaHve pacnpegeneHus
TOKOB W NOTEHLMa/I0B B
Pa3BETBEHHO Lienu Npw
BO3/[EMCTBUN HECKOMbKIMX
NCTOYHWKOB.
SKcnepumeHTanbHoe
NOATBEPXAEHWE MPUHLUMNA
CynepnosuLmn, B3aMHOCTMW.
onpejeneHve napameTpoB
9KBMBANEHTHOIO UCTOYHMKA.

AnaakTuueckas equHMLA: AHa/IM3 CTaLMOHAPHOT0 COCTOSIHMS HENIMHEMHO 3/1eKTPUYECKO Lieni




2. HennHeiHble pe3ncTuBHbIE
3neMeHTbI 1 uenn n/p Ne27

1,11,12,3, 5,
7,89

JKCMnepuMeHTa/IbHOE MOoyYeHne
BO/IbT-aMMNepHOM
XapaKTepUCTUKN HeNIMHENHOro
PE3NCTUBHOIO 3M1e-MeHTa.
PacuyeT uenu ¢ HeNMHeRHbIMK
PE3NCTVBHbI-MUN 3/1EMEHTaMU.

AunpakTundeckasa egnHuua: AHanu

3 rapMOHMYECKOr0 npoLecca B SIMHENHOM 3/1eKTPUYECKOI Lienu

3. MaccuBHbIA ABYXMOMCHUK B

Wccnenyetca ABYXMNOMKOCHUK,
npeacTaBNALLIAIA CO6Oi
KOMOMHaLMIO MaCcCUBHbIX

1,11,12,3,7,
Lenun cMHyconaaibHoro Toka 1 ero 0 3 59 3/IEMEHTOB. JKCNEPUMEHTa/IbHO
CXeMbl 3ameLLieHuna n/p Neb. ' OnpesenaTcsa napaMeTpbl
CXEeMbI 3aMeLLIEHNSA NacCUBHOIO
[BYXNOMOCHUKA.
OnpegensaioTcd 0AHOUMEHHbIE
o 32KNMbI MHOYKTUB-HO
4. NccnepoBaHue IMHeNHbIX
o CBA3aHHbIX KaTyLLUeK,
3MIEKTPUYECKUX Lienen C 1,10, 11, 12, 3,
0 3 KO3(PMLIMEHT CBA3MN, UX
WNHOYKTVBHO CBA3aHHbLIMU 7,8,9
napametpbl. ccneayetcs
KaTywkamu n/p Nell
COrnacHoe 1 BCTPeYHoe
BKJ/IIOYEHUNSA KaTyLLEK.
o MoaroToBka 3agaun ons
5. ABTOMaTM3NPOBaHHbLIN aHan3 A aaatin
o peLLeHNs Ha KOMMbOTepe, BBOJ,
3MIEKTPUYECKUX Lieneii npu
0 3 3,4,6,7,9 |MCXOA4HbIX AAHHbLIX U

rapMOHMYECKINX BO3LENCTBUAX N/p
Ne 29

VHTEpNpeTauus pesynb-TaToB
aHanmsa

JnpakTtundeckan egnHuua: AHanu

3 NepexoaHbIX npoueccoB B NINHENHbIX ANEKTPUNYHECKUX LEMAX

6. iccnefoBaHve NpoLLEeccoB

10, 11, 12, 3, 4,

WccneaytoTes nepexoaHble
MPOLIECCHI B LIENW, CO-AepXKaLLleit
PE3NCTOP U KOH/EHCATOp.

ﬁpﬂ’\ﬁazvé PaspAAa KoHAEHCATopa 0 3 57,89 MpurobpeTta-t0TCcA HaBbIKK
p1e NPUMEHEHWS 3NeKTPOHHOT0
ocuun-norpaga.
Tabnmua 3.3
CcbIfIKN Ha
. | AKTMBHbIe
TeMbl NPaKTUYECKUX 3aHATUI Uacbl | pesynbTathbl YyebHada aesaTeNlbHOCTb
(popmbl, yac, 06y4eHus

Cemectp: 3

AnpakTuueckas eauHULA: AHa/IM3 CTaLUMOHAPHOI0 COCTOSIHMS IMHENHOM 3N1eKTPUYECKON Lienu

1. AHanus cTaynoHapHoro
COCTOSIHUSA NNHEAHBIX
ANEKTPUYECKMX Lierneii C KOHEYHbIM
YMCMOM COCPELOTOUEHHbIX
3/1EMEHTOB

1,10,2,3,5,6

MeTogb! npsamoro
CNO/b30BaHNA 3aKOHOB
Kupxroa, KOHTYpHbIX TOKOB,
Y3/10BbIX MOTEHLMASIOB,
npeo6pasoBaHuns,
9KBVBA/IEHTHOr O FeHepaTopa,
B3aVIMHOCTW. Mcnonb3oBaHue
NNHERHBIX COOTHOLLIEHWIA B
Lenax

JnpakTndeckasn egnHuua: AHanu

3 CTalMOHapPHOro CoCToAHUA HeJIMHENHO 3J'IEKTpVIl-IeCKOI7I uenu

2. AHanu3 cTaumoHapHoro
COCTOSIHUS HENMHENHBIX
3NEKTPUYECKNUX Lieneli C KOHEYHbIM
4MCNOM COCPEeOTOYEHHbIX
3/1eMEHTOB.

1,10, 13,3, 4,
56,9

PacuyeT HeNMHelHbIX Lenel no
9KBVBA/IEHTHbLIM NIMHEVHbIM
CXeMam 3aMeLLEHNS.
lMprMeHeHWe B
rpadoaHa/IMTUYeCKNX pacyeTax
METO/0B 3KBUB/IEHTHOIO
reHepatopa n fByx Yy3/0B.




AvpakTnyeckas eanHMLAa: AHaIM3 rapMOHNUYECKOr0 MPoLecca B IMHEHOM 3N1eKTPUYECKO Lienu

3. KoOMMAeKCHbIA aHann3
rapMOHMYECKNX MPOLIECCOB B

Pacyet Lenu npu
nocnegoBaTe/IbHO-NapaiieNnbHoO
M COeJMHEHWN 3/IEMEHTOB.

NIMHEMHBIX 3NEKTPUYECKMX LIENsX C 0 3 10,2,3,4,5,6
BeKTopHble gnarpammbl. PacuyeT
KOHEYHbIM YMC/IOM o
MOLLLHOCTW. Pacyer Lenein
COCPeflOTOYEHHbIX 3/1eMEHTOB
CUMBO/IMYECKMM METOLOM.
4. KomnneKcHbIi aHanu3
rapMOHWYECKMX MPOLLECCOB B 10.13.2. 4.5 PacueT Lener npy HamMymum
NMHEWHbIX 3NEKTPUYECKMX Liensx ¢ 0 2 ' 6, 9’ '™ |B3aMMHOIN MHLYKTUBHOCTM.

KOHEYHbIM YNC/IOM
COCPEAOTOYEHHBLIX 3N1EMEHTOB

PesoHaHC B Lienax

AnpakTtudeckan egnHmya: OCHOB

bl TEOPUN NINHERHbIX NPOXo4HbIX 4Ye

TbIPEXMNO/IIOCHNKOB

5. KoMnneKcHbI aHann3
rapMOHMYECKNX MPOLIECCOB B
3NEKTPUYECKMX LiensiXx,
COAEPXKaLLMX NINUHEHbIe
MPOXOAHbIE YETbIPEXMOMOCHNKI

2,3,4,5,6,9

OnpegeneHve nepsuyHbIX 1
BTOPUYHBIX MapameTpoB
YeTbIPEXMOo/IOCHUKA. PacyeT
napameTpOB CXeM 3aMeLLeHNS.

AvpakTudeckaa eguHuba: AHanu

3 NepexoiHbIX NpoLy,

€CCOB B JIMHEMHbIX ANEKTPUYHECKUX LEMAX

6. Knaccuyeckuia aHanuns
nepexofHbIX MNPOLECCoB B

PacueT Haya/lbHbIX YCNOBUIA.
PacueT Lieneii Nepeoro nopsiaka

o 1,10,13,2,3,
NNHEVHbIX 3NEKTPUYECKMX Liensax ¢ 0 2 4569 K/lacCUYeCKUM METOA0M Mpu
KOHeYHbIM YMCIoM R NOCTOAHHOM W rapMOHNYECKOM
COCPeA0TOYEHHbIX 3/1eMEHTOB BO3LeWCTBUN.
PacueT Lienein NepBoro nopsgka
o orepaTopHbIM MeToAoM. Pacyet
10. OnepaTopHbI aHaNn3 parop A
Lienen BTOPOro nopagka
nepexofHbIX NpPoLEeccos B
o KOMOWHMPOBaHHbLIM METOLOM.
NMHEWHbIX 3NMEKTPNYECKMX Liensax ¢ PacUeT Lenel nenBoro NonsaKa
KOHEYHbIM YMNCIOM 10, 13, 2, 3, 4, 4 P PAA
0 2 METOZOM HaNIOXEHUS (MHTErpas
COCPef0TOYEHHbIX 3/1eMEHTOB. 6,9

PacueT Lienei nepsoro nopsaka
METOZOM Ha/IOXKEHUS (MHTerpasn
[toamens)

[Oioamens). Onpesenexue
peakLym Lenu Ha eanHNYHOe
BO3/eiCTBME (NepexoaHbIX
XapaKTepUCTHK) KN1acCU4ECKUM
11 OMepaToOpHbLIM METOAAMM.

AupakTndeckaa eguHnga: AHanu
pacnpefenéHHbIMM 3N1eMEHTaMMU.

3 yCTaHOBUMBLLINXCA

NPOLECCOB B JIMHENHOM 31EKTPUYECKOM Lenn ¢

9. KomnneKkcHbIn aHanm3
rapMOHNYECKOro rnpotecca B
0Tpe3Ke OAHOPOAHON MHUK 6€e3
noTepb

1,10, 2, 3,4,5,
6,9

OnpeaeneHvie NepBUYHbIX U
BTOPUYHbIX NapaMeTPOB NMHUN C
notepsMu. PacyeT NMHMM 6e3
noTepb: B COracoBaHHOM
OTpe3ske MHUK, B
KOPOTKO3aMKHYTOM 1
Pa30MKHYTOM OTpPe3KaX IMHWN 1
npwn NPOM3BO/bHON NACCUBHOW
Harpyske. PacyeT HEKOTOPbIX
COrnacyoLwmx yCTponcTa.

4. CamocTosTe/IbHaa paboTa oby4aroLerocs

CcbInikn Ha
o Yacbl Ha Yackl Ha
Ne Buabl camocToATeIbHOM paboThbl pesynbTaTthbl
BbIMNO/IHEHWE [KOHCY/TbTaLnu
06yu4eHus
Cemectp: 3
1 |KOHTposbHbIe paboThl 30, 2,3,4,5,6, 6 1




KoHTponbHas pabota 1. AHanM3 rapMOHMYECKOro npoLecca B IMHEHON 3NeKTPUYECKOIA Lenw.:
MprMeHeHWe cTaHAAPTHBIX KOMMBIOTEPHBLIX MPOrpaMm AJis aHa/In3a JIMHeNHbIX Pe3nCTUBHbIX
ANEKTPUYECKMX CXEM : METOAMYECKOE NOCO6Me N0 OCHOBaM Teopun Lieneli Ans CTYAeHTOB 2 Kypca
(hakynbTeTa PaAMOTEXHUKM U 3NEKTPOHUKK (cneymansHocTel 200700, 200800. 552500, 201000, 201200) /
HoBocub. roc. TexH. yH-T ; [cocT.: B. B. AaHackes 1 gp.]. - HoBocubupck, 2011. - 27, [1] c. : ., CXeMbI -
Pexxum goctyna:http://elibrary.nstu.ru/source?bib_id=vtls000152884 Pe3oHaHCHbIe PEXMUMbI paboThbl
ANEKTPUYECKMX Lieneii B TEOPUM 1 3afavax : METOAMNYECKOe NOCO6Me K NPaKTUYECKUM 3aHATUAM C
1CMo/b30BaHMEM NEePCOHAILHOrO KOMMbIOTEPa 1 nporpaMmbl Multisim g 2 kypca hakynbteTa
PafVNOTEXHVKMN U 3N1EKTPOHMKM / HOBOCKG. roc. TexH. yH-T ; [cocT.: A. B. Cancanés n gp.]. - HoBocnbmpck,
2012. - 30, [2] c. : wn.. - Pexkxum pocTtyna: http://elibrary.nstu.ru/source?bib_id=vtls000174599
AnekTpoTexHuKa. MNMpaKTUYecKme 3aHATUA : y4ebHO-MeToAMYecKoe nocobue ans 2 kypca CTP no
Hanpas/ieHnio "HopmaTrKa 1 BbluncanTensHas TexHnka™ / [B. B. borgaHos v gp.] ; HoBocw6. roc. TexH.
YH-T. - HoBoCnbupck, 2016. - 86, [1] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000230291 OcHoBbI Teopun Lieneit. MpakTUYecKnin Kypc :
[yuebHOoe nocobue / b. B. JiuteuHoB 1 ap.]. - HoBocmuoupcek, 2011. - 346 C. : ., CXeMb

2 |PI3 30, 2,3,4,5,6, 15 4

PI'3 yactb 1 AHa/IM3 CTaLMOHaPHOTO COCTOSAHUSA IMHENHOMN 3NEKTPUYECKOIA Lienu;

4acTb 2 AHaNN3 NepexoAHOro NpoLecca B IMHEHON 3NeKTPUYECKO Lienw.

Ha BbINO/IHEHNE KaXKAO0W YacTh pacYETHO-rpadryeckoi paboTbl OTBOAUTCA YeTbipe Heaenun. PaboTa
BbIMO/HAETCA Ha COPOLLIIOPOBaHHbBIX NMcTax 6enoi Bymarv popmarta A4 1 cAaérea Ha NpoBepKy
npenojasatento, BeflyLLieMy NpakTUYecKne 3aHATHSA. 3aLumTa KaxLoM YacT pacyéTHO-rpaduryecKoii
paboTbl 3aK/1K0YAETCA B PELLEHWW B MPUCYTCTBUW Npenojasartens AByX TUMOBbIX 33/a4 Mo Teme
3almLLaeMoni paboTbl.

MpoBepeHHas paboTa XpaHUTCA Ha Kadeape L0 KOHLA TekyLero yye6Horo cemectpa.: Knaccuueckuii
MeTO/, aHaNM13a NepexoiHbIX PEXMMOB paboTbl 3N1EKTPUYECKMX LieNeil B TEOPUM U1 3ajadax : METOAUYECKOe
noco6ue K NpakTUYeCK M 3aHATUAM 1 CaMOCTOATENIbHOW paboTe 414 2 Kypca (akyibTeTa pagnoTexXHUKN 1
3NeKTPOHMKM / HOBOCKMO. roc. TexH. YH-T ; [cocT.: A. B. Cancanes, O. b. [laBblgeHKo]. - HoBocmbumpcek,
2013. - 44, [3] c. : un.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000185268
Pe30HaHCHble peXXMMbl PaboTbl ANEKTPUYECKUX Lieneli B TEOPUM M 3aiavax : METOANYECKOe nocobue K
MPaKTUYECKMM 3aHATUSAM C UCMO/b30BaHVEM MEPCOHATIbHOIO KOMMbioTepa v nporpamMmmsl Multisim ans 2
Kypca hakynbTeTa pagnoTexHUKN 1 afeKTPOHNKK / HoBocKG. roc. TexH. yH-T ; [cocT.: A. B. Cancanés u
ap.]. - HoBocmbupck, 2012. - 30, [2] c. : un.. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000174599 MNpumeHeHMe CTaHAAPTHLIX KOMMbIOTEPHBIX NPOrpamMmm
AN5 aHann3a JIMHENHbIX Pe3NCTUBHbIX 3MIEKTPUYECKMX CXEM : METOAMYECKOE MOCO6Ye N0 OCHOBaM Teopun
Lenen Ans CTyLeHTOB 2 Kypca (aky/bTeTa paguoTeXHUKIN 1 31eKTPOHUKM (cneyunansHocTeli 200700,
200800. 552500, 201000, 201200) / HoBOCK6. roc. TexH. yH-T ; [cocT.: B. B. AdaHacbes 1 gp.]. -
Hosocunbupck, 2011, - 27, [1] c. : un., cXeMbl - Pexxum
poctyna:http://elibrary.nstu.ru/source?bib_id=vtls000152884

1, 10,13, 2,3,

3 |MoarotoBKa K 3aHATUAM 456




MofrotoBKa K 1a60paTOPHbLIM 3aHATUAM.

B npouecce paboTbl KaXKAblil CTYAEHT 3arotas/imBaeT 6/1aHKV NPOTOKO/I0B (hopmata A4, cogepxatime
Heob6Xo4UMble CXeMbI, TabMLbI M (OPMY/IbI; NOCE 3arnoHEHNS BO BpeMs labopaTOpHO paboThbl 3TH
GnaHKKM NpeBpaLLatoTcs B OTHET, MOANEXALLNIA 3aLmTe.

MoAroToBKa K NpaKTMYeCKOMY 3aHATUIO.
M3yyeHrie HEO6XOAMMOro TeOPETUYECKOro MaTepurasna rno TeMe 3aHATUS.

[ns 3aKpensieHnst TEOPeTUYECKOro MaTeprana, NoAroTOBKE K NPaKTUYeCKUM U 1abopaTopHbIM
3aHATUAM, BbIMO/IHEHWA OTYETOB N0 NabopaTopHbIM paboTam Mo AMCLMNINHE BO BHEyYeOHOe BpeMs
CTyfeHTaM NpefocTaBsfeTcs BO3MOXHOCTb N0/b30BaHUA 61ubnmoTekor HI TY, yue6HO-MeTOANYECKON
NNTepaTypoin, umetoLleics B hoHaax Kadeapsl. Mpu BbiNoAHeHWM PIP, foMallHen KOHTPOMbHOM paboTsl,
peLleHny UHAMBMAYaNIbHBIX JOMALLHKX 3a4ad, MOArOTOBKe K 04YepeAHON labopaTopHO paboTe uin
0(hOpM/IEHMM OTYETA MO BbINOIHEHHON N1abopaTOPHON paboTe CTyAEeHTbI MOTYT NO/b30BATLCA
KOHCY/IbTaLMAMM NpenojasaTens, BblAaBLUEro 3aaHre Ha COOTBETCTBYIOLLYIO CaMOCTOATENbHYO paboTy.:
Teopust aNeKTPUYECKUX Lieneli : yuebHO-MeToanYeckoe nocobue / [E. V. AnrasuH u gp.] ; HoBocu6. roc.
TeXH. yH-T. - HoBocnbupck, 2016. - 258, [1] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000232252 SnekTpoTexHuKa. MpakTUYecKne 3aHATUS :
y4yebHO-MeToAMYecKoe nocobme ans 2 kypca MICTP no HanpasneHuto "HGopmaTKa 1 BbIYNCINTESIbHAS
TexHuka" / [B. B. borgaHoB 1 ap.] ; HoBocu6. roc. TexH. yH-T. - HoBocmbupck, 2016. - 86, [1] ¢. : vn.,
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000230291 OcHOBbI TeOpUK LiENEN.
MpakTnyeckuii kypc : [y4ebHoe nocobue / b. B. JInTBMHOB 1 ap.]. - HoBocmbupek, 2011. - 346 c. : un.,
CXeMbl

10, 2, 3,4, 5, 6,

9 8 1

4 | QononHuTenbHas yyebHas AesTeNbHOCTb

PelLeHWe MHAMBMAYaSTbHBIX JOMALLHMX 3aaad. Kaaas 3aava BbIMOHAETCS B TeHeHWe ABYX Hefeflb.
3agaya ohopmsisieTca OT PyKK, MO0 BbINOMHAETCA HA KOMMbIOTEPE Ha INCTax YnACTOoi bymaru hopmata Ad
NN ABOWHbIX TETPAAHbIX IMCTaX B KNETOUKY. , NOAPO6HAsA MH(opMaLms npueeaeHa B NpunodkeHmn Ne5 :
MpuMeHeHWe CTaHAAPTHBLIX KOMMNbIOTEPHBIX NPOrpamMm A5 aHan3a HeIMHEVHbIX 3NEKTPUYECKUNX Lieneit
MOCTOSIHHOIO TOKa : METOAMYECKOe Nocobme No 0OCHOBaM Teopuw Lienel Ans 2 Kypca (aky/bteta
pagnoTeXHUKK 1 3MeKTPOHKKN (cneumansHocTn 200700, 200800, 552500, 201000, 201200) / Hosocmb. roc.
TexXH. yH-T ; [cocT. B. B AcaHacbes, A. B. Cancanes, E. M. AnrasuH]. - Hosocnbupck, 2009. - 36, [1] c. :
nn., Tabn.. - Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2009/3726.pdf Knaccuueckuii
METOZ aHa/13a NepexoHbIX PEXMMOB paboTbl ANEKTPUYECKUX Lienei B TEOPUM 1 3aa4ax : METOLNYECKOe
nocobme K NpaKTUYECKMM 3aHATUAM 1 CaMOCTOSATE/IbHOM paboTe Ana 2 Kypca (hakynbTeTa paguoTeEXHUKN U
31eKTPOHUKK / HOBOCKMO. roc. TexH. yYH-T ; [cocT.: A. B. Cancanes, O. b. [aBbleHKO0]. - HoBOCMOUPCK,
2013. - 44, [3] c. : wn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000185268
Pe30HaHCHbIe peXXMMbl PaboTbl 3IEKTPUYECKUX LiEMei B TEOPUM 1 3aa4ax : METOANYECKOe Nocobue K
NPaKTUYECKMM 3aHATUSAM C 1CMOMb30BaHNEM MEPCOHaNIbHOIO KOMIbOTepa 1 nporpamMmMbl Multisim gns 2
Kypca hakynbTeTa pagnoTexHUKN 1 aneKTPOHNKK / HoBocKG. roc. TexH. yH-T ; [cocT.: A. B. Cancanés u
ap.]. - Hosocmnbupck, 2012, - 30, [2] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000174599 MNpumeHeHMe CTaHAAPTHbIX KOMMbIOTEPHBIX NPOrpamMmm
[J151 aHa/IN3a NIMHENHBIX Pe3UCTUBHBIX 3/IEKTPUYECKMX CXEM | METOAMYECKOE Nocobme No OCHOBaM TeOpUM
Lenen Ans CTyAeHTOB 2 Kypca haKy/bTeTa paguoTeXHUKIN U 3NeKTPOHUKM (cneyunansHocTeli 200700,
200800. 552500, 201000, 201200) / HoBocmb. roc. TexH. yH-T ; [cocT.: B. B. AdaHacbeB 1 gp.]. -
HoBocunbupck, 2011, - 27, [1] c. : un., cxeMbl - Pexxum
poctyna:http://elibrary.nstu.ru/source?bib_id=vtls000152884 3nekTpoTexHuKa. IMpaKkTUYeCcKme 3aHATUS :
yuebHO-meTOoAMYeCcKoe nocobue ang 2 kypca MCTP no Hanpas/ieHuio " HpopmMaTrKa 1 BbIYMCINTENIbHASA
TexHuka" / [B. B. borgaHoB 1 ap.] ; HoBocu6. roc. TexH. yH-T. - HoBocmbupcek, 2016. - 86, [1] ¢. : vn.,
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000230291 OcHOBbI TeOPUM LIENEN.
MpakTuyeckmnin Kkypc : [yyebHoe nocobme / b. B. JinTenHOB U ap.]. - HoBocmbumpck, 2011. - 346 ¢. : un.,
CXEMbl

, 10,13, 2, 3,
8
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MOBTOPEHME TEOPETUYECKIMX BOMPOCOB M peLLleHune 3a4a4 no Temam: Knaccuyeckuini MeTog aHanmsa
NepexoHbIX PEXMMOB pPaboTbl AIEKTPUYECKUNX LieNeit B TEOPUM 1 3aa4ax : METOAMNYECKOe Nocobue K
MPaKTUYECKMM 3aHATUAM M CaMOCTOATENIbHOM paboTe /15 2 Kypca (aky/ibTeTa pagnoTexXHUKN 1
3NeKTPOHVKM / HoBOCKMO. roc. TexH. yH-T ; [cocT.: A. B. Cancanes, O. b. [laBblaeHKo]. - HoBocmbumpek,
2013. - 44, [3] c. : wn.. - Pexxum pocTtyna: http://elibrary.nstu.ru/source?bib_id=vtls000185268 MprmMeHeHne
CTaH4APTHbIX KOMMbIOTEPHbIX MPOrpaMm A/1s aHa/In3a He/IMHEHbIX 3/1EKTPUYECKMX Lieneli MOCTOSAHHOIo
TOKa : METOZMYeCKOe Nocobue Mo OCHOBaM Teopuw Lieneit ans 2 Kypca (haky/bTeTa pafuoTeXHUKMN 1
3NeKTPOHKKM (cneumansHocTn 200700, 200800, 552500, 201000, 201200) / HoBOCKG. roc. TeXH. YH-T ;
[cocT. B. B AthaHacbeB, A. B. Cancanes, E. . AnrasuH]. - HoBocubmpck, 2009. - 36, [1] c. : un., Tabn.. -
Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2009/3726.pdf Pe3oHaHCHbIE pPeXXMMbI
paboThbl ANEKTPUYECKUX Lienei B TEOPUK 1 33ia4aXx : METOAMYECKOE NOCOOMe K MPaKTUYECKUM 3aHATUSAM C
1CNO/b30BaHNEM MEePCOHaNIbHOIO KOMIMboTepa 1 nporpamMmbl Multisim gns 2 kypca thakynbTeta
PaanoOTEXHUKM U 3NEKTPOHMKK / HOBOCKG. roc. TexH. yH-T ; [cocT.: A. B. Cancanés u ap.]. - HoBocmoumpck,
2012. - 30, [2] c. : un.. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000174599
AnekTpoTexHuka. MNMpaKTnyeckme 3aHATUA : y4ebHO-MeTOAMYecKoe nocobue ans 2 kypca CTP no
Hanpas/ieHnio " NHpopmaTrKa 1 BblumcanTenbHas TexHnka™ / [B. B. borgaHos u ap.] ; HoBocw6. roc. TexH.
YH-T. - HoBocnbumpck, 2016. - 86, [1] c. : un., Tabn.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000230291 OcHoBbI Teopu Lieneit. MNpakTUYecKunin Kypc :
[yuebHoe nocobwue / b. B. JIntsuHos 1 ap.]. - HoBocnbupck, 2011. - 346 c. : wn., CXembl

5. TexHonormnsa oby4veHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, & TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHMKALNOHHbIE TEXHO/10r UK
e-mail; Moptan HI'TY; CounancHble ceTu; Cpesa 3NeKTPOHHOIo
ViHpopmnpoBarie 06y4yeHus HI'TY
KoHCy/bTMpOBaHHe e-mail; Moptan HI'TY; CoumanbHble ceTn; Cpeda 3M1eKTPOHHOIo

00yyeHus HI'TY

Pa3meLLieHne yYeGHbIX

MopTtan HITY; Cpeaa aneKTpoHHoro obyyeHus HITY; 96C
maTepuanos

6. MpaBunna aTTecTayum oby4varoLmMxcs no y4ebHom gucumnianHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PenTUHIOBas CUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.
KpaTkas nHhopmaums o bBPC npumseseHa B Tabn. 6.1.

Tabnunua 6.1
OueHnBaeMble BUAbI AeSATE/TbHOCTU 06y4atoLnMxcs 'g/lalf_:_l MakcrManbHbIn 6ann
CemecTp: 3
Jlabopamopuas: JlaboparopHas 9 | 18

KoHTponupytowme MaTepuabl (BOMPOCh! B METOANYECKOM PYKOBOACTBE K 1ab0paTOpHbIM paboTam) NprBoaATcs B "OCHOBbI TEOPUK Lieneli : MeTOANYeCKOe PyKOBOACTBO
K nabopaTopHbIM paboTam € UCMO/b30BaHNEM NEPCOHANBHOMO KOMMbIoTepa 1 nporpamMmbl Multisim / HoBocu6. roc. TexH. yH-T ; [cocT.: B. W. MoneBckwid, A. B.
Cancanes, E. . KacaTkuHal. - HoBocnbupcek, 2010. - 55, [1] . : uA.. - Pexkxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2010/3764.pdf"

Ipaxmuuecrue 3auamus: 1lpakTuka 5 12

KoHTponupytoLmne MaTepuans! (4OMaLLHAS KOHTPO/bHas paboTa B BIAE MHAVBUAYaIbHBIX 3a4a4) NPUBOAATCS B “INeKTpoTexHMKa. MpaKTUYecKe 3aHATHS ©
y4ebHO-MeTOAMuYeCKoe Nocobue ana 2 kypca MICTP no HanpasneHwio "HgopmaTuka 1 BblumciuTensHas TexHuka™ / [B. B. borgaHos v gp.] ; HoBocuG. roc. TexH. yH-T. -
Hosocunbupck, 2016. - 86, [1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000230291"

Koumponousie pabomei: KonTponsHas paboTa 4 7

KoHTponupytowye MaTepuanbl (3agaduv) NpuBoAATCs B "Teopus aNeKTpUYecKnX Lieneit : yuebHo-mMeToamyeckoe nocobue / [E. . AnrasuH v gp.] ; HoBocm6. roc. TexH.
YH-T. - HoBocnbupck, 2016. - 258, [1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000232252"




PI'3: PI3 12 | 23

KoHTponupytowme MaTepuanbl (3agayuv) NpuBoaaTes B "Knaccuyeckunii MeTog aHam3a nepexofHbIX PeXXMMOB paboTbl 3NIEKTPUYECKUX Lierneli B TeOPUK 1 3afadax :
MeTOZMYecKoe Nocobre K MPaKTUYECKMM 3aHATUAM W CaMOCTOATENbHO paboTe Ans 2 Kypca thakynbTeTa pafgnoTexHUKW 1 3NeKTPOHKKY / HOBOCKMG. roc. TexH. YH-T ;
[cocT.: A. B. Cancanes, O. b. [laBblieHKo]. - HoBocubupcek, 2013. - 44, [3] c. : uA.. - Pexkum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000185268"

Oxzamen: IK3aMeH 20 | 40

KoHTponupytoLme MaTepuans! (CNMCOK BOMPOCOB) NPUBOAATCA B “Teopus aneKTpUYecknX Lienei : yue6Ho-meToamnueckoe nocobue / [E. W. AnrasvH n ap.] ; HoBocu6.
roc. TeXH. yH-T. - HoBocnbupck, 2016. - 258, [1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000232252"

B Tabnuue 6.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/ISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIINHBI.

Tabnunua 6.2
Kope! DOopMbI KOHTPO/A
KOMMETEH
= PesynbTaTbl 00yyeHUA
yun 3awumTa | KoHTp. |3awuTa SKaaMeH
droc ne pa6. Pr3
OlK.4 | 32. 3HaTb COBPEMEHHbIe TEHAEHLMWN Pa3BUTUSA 3NEKTPOTEXHUKU + + + +
MK.1 | 317.3HaTb OCHOBHbIE MPOLECCHI B 3EKTPUYECKMX LIEMSAX + + + +

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXeHnn Ne 1 K paboyel
nporpamme.

7. lutepatypa

OcHoBHaa nnTepaTypa
1. Atabexos I'. 1. Ocuoesl Teopuu ereti : yueOnuk / I'. . Arabexos. - CII6 [u ap.], 2009. - 424
C. ! WL
2. Arabexo I'. W. Teopernueckrie OCHOBBI 3JIEKTPOTEXHUKH. JIMHEHHbIE 3JIEKTPUYECKHUE IEMNH
yuebnoe nmocobue / I'. 1. Atabekos. - CII6. [u ap.], 2010. - 591, [1] c.
3. Arabekos I'. 1. Teoperndueckue OCHOBBI 3JIEKTPOTEXHUKH. JIMHEIHBIE dJIEKTPUYECKHE LIETTH
[DmexTponHsIii pecype] : yueb. mocobue / I'. U. Atabekos. - 7-e uzn. — Cauxr-IlerepOypr : u3n-8o
«JIaapy, 2009. — 592 c. - Pexxum nocryma: http://e.lanbook.com. - 3arn. ¢ sxpana.
4. ITonoe B. I1. OcHOBBI TeOpuH Lenel | yaeOHUK [Tt By30B IO HampaeyieHuto "Pagnorexuuka" /
B. IT. ITomos. - M., 2007. - 574, [1] c. : u.

[lononHuTenbHas nMTepaTypa
1. OcHOBBI Teopuu LeNe | y4eOHUK JJIS DIIEKTPOTEXHUUECKHUX U IJIEKTPOIHEPTETHUECKIX
cnenuansHOCcTel By30B / [ B. 3eBeke [u ap.]. - M., 1989. - 528 c.
2. Illebec M. P. 3amaunuk no Teopun JIMHEWHBIX JJIEKTPHYECKUX Lernek ;| yueOHoe nocodue s
SJIEKTPOTEXHUYECKUX U PATUOTEXHHUUECKUX crienranbHocTel By30B / M. P. IlleGec, M. B.
Kabnykosa. - M., 1990. - 543, [1] c. : ni., Tabmn., cXembl
3. ObC UsnarensctBO «Jlaub» [DaexkTpoHHEIN pecypc]| : 2IeKTPOHHO-OUOMHOTEYHAs! CUCTEMA. -
[Poccust], 1993. - Pexxum noctyma: http://e.lanbook.com. - 3aru. ¢ sxpana.

4. Hoeroponues A. b. Teopernueckne OCHOBBI 3JIEKTPOTEXHUKH : 30 JIeKLUi 110 TeOpUHU
JJIEeKTPUYECKHUX LieTiel : [yueGHoe mocolue st By30B IO IPYIINe HalpaBieHHH MOATOTOBKHU
6axamaBpoB u maructpoB 550000 "Texnnueckue HayKu'" U AUTUIOMUPOBAHHBIX CITELIMAINCTOB
650000 "TexHuka u TexHOJOrHK" qucHuIuinHe "TeopeTHyecKrue OCHOBBI dJIeKTpoTeXHUKH'' | / A. B.
Hosropoaues. - CII6. [u ap.], 2006. - 575 c. : ui.. - Ha tut. n.: U3n. oporp. "300 ayumux yueb.
mutst Beicl. K. B yecTh 300-netus Cankr-IlerepOypra”.

5. CanicaneB A. B. OcHoBsI Teopuwu 1eneii : kypc jiekiuii / A. B. Cancanes ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, 2007. - 114, [1] ¢. : ui.

6. I'ypckmii JI. A. Mathcad mist cTyneHTOB M IIKOJLHHAKOR : [yueOnoe mocobue] / 1. I'ypckuii, E.
Typbuna. - CII6. [u ap.], 2005. -394, [1] c. : mn.

NHTepHeT-pecypehl
1. OBC HI'TY : http://elibrary.nstu.ru/



2. OBC «Hznmarenscteo Jlanby : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHue

8.1 MeToauyeckoe obecrneyeHve

1. Ocuorsl Teopuu neneii. [Ipaktuueckuii kypc : [yuebnoe nmocodue / b. B. JluteunoB u ap.]. -
Hosocubupck, 2011. - 346 c. : ., cxembl

2. Teopust anexTpudeckux 1enek : yaeOHo-meronuueckoe mocodue / [E. M. Anrasun u ap.] ;
Hogocu®. roc. TexH. yu-T1. - HoBocubupck, 2016. - 258, [1] c. : u., Tabn.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000232252

3. Dnextporexuuka. [IpakTrueckue 3aHaTHs | yueOHO-MeToar4eckoe mocooue ans 2 kypca UCTP
no HanpasyieHno "UHpopmarrka u BerarcauTensHas Texaruka' / [B. B. bormanos u ap.] ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2016. - 86, [1] ¢. : un., Tabn.. - Pesxxum moctymna:

http://elibrary nstu.ru/source?bib_1d=vtls000230291

4. IMpumMeHeHHEe CTAHIAPTHBIX KOMITBIOTEPHBIX TIPOTPAMM JIJISl AHAJIM3a JIHHEHHBIX PE3UCTHBHBIX
JNIEKTPUUECKUX CXEM ;| METOAHYECKOE TIOCOOHE [0 OCHOBAM TEOPHH LIETIEH Tt CTYIEHTOB 2 Kypca
daxynbTeTa pagHOTEXHUKH H 3eKTpoHUKH (creruansHocteit 200700, 200800. 552500, 201000,
201200) / HoBocu6. roc. TexH. yH-T ; [cocT.: B. B. Adanacees u ap.]. - Hoocubupck, 2011. - 27,
[1] c. : um., cxemsr - Pesxum moctyma:http:/elibrary.nstu.ru/source?bib_id=vtls000152884

5. IlpumMeHeHre CTaHAAP THHIX KOMITBIOTEPHBIX MTPOTPAMM ISl aHATH3a HEJTMHEHHBIX
SJIEKTPUUECKUX LIENEH MOCTOTHHOTO TOKA | METOIUYECKOE IMOCOOHE TI0 OCHOBAM TEOPHU LIETIEH MJist
2 kypca ¢akyabTeTa paAUOTEXHUKH U 3JIeKTPOHUKH (crenuanbHoctu 200700, 200800, 552500,
201000, 201200) / HoBocub6. roc. TexH. yH-T ; [cocT. B. B A¢danacees, A. B. Cancanes, E. U
AurasuH]. - HoBocubupcek, 2009. - 36, [1] c. : wn., tabi.. - Pesxum moctyna:
http://www.library.nstu.ru/fulltext/metodics/2009/3726. pdf

6. Knaccuueckuii MeTo/1 aHAIM3a TTEPEXOIHBIX PEXKUMOB Pa0OTHI DJIEKTPUUECKHX LIETIed B TEOPUU
U 33j1a4ax .| METOAMYECKOE TIOCOOME K TPAKTUYECKUM 3aHITUAM U CAMOCTOATELHOM paboTre st 2
Kypca ¢axynbTeTa panioTeXHUKN U diekTpoHuky / HoBocuG. roc. TexH. yH-T ; [cocT.: A. B.
Cancarnes, O. b. Jlaesinenko]. - HoBocubupck, 2013. - 44, [3] c. : wn.. - Pexxum goctymna:
http://elibrary nstu.ru/source?bib_1d=vtls000185268

7. Pe3oHaHCHBIE pEKUMBI PAOOTHI HIEKTPHUUECKUX LIETIEH B TEOPHH U 33[aYaX | METOJHYECKOE
nocoOme K MPaKTHUECKUM 3aHSITHUSM C HCITOJIb30BAHUEM TIEPCOHAIILHOTO KOMITBIOTEPA U
nporpammel Multisim st 2 kypca paxkynbpTeTa panuoTeXHUKU U dekTpoHuky / HoBocub. roc.
TexH. YH-T ; [cocT.: A. B. Cancanér u ap.]. - HoBocubupck, 2012. - 30, [2] ¢. : un.. - Pesxkum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000174599

8. OCHOBBI TeOpHH LIEMEN | METOIUYECKOE PYKOBOICTBO K JIabopaTopHBIM paboTam ¢
HCIIOJIb30BAHMEM MEPCOHAILHOIO KOMITbIOTEPA 1 mporpamMmer Multisim / HoBocuO. roc. TexH. yH-T
; [coct.: B. U. Ilonesckwii, A. B. Cancanes, E. I'. Kacarkuna]. - HoBocubupck, 2010. - 55, [1] c. :
wi.. - Pexxum moctyma: http://www.library nstu.ru/fulltext/metodics/2010/3764 .pdf

8.2 CneuyanmsnpoBaHHoOe NporpaMMHoe obecrneyeHue
1 MathCAD 14
2 Autodesc AutoCAD
3 Multisim AcademicEdition
4 Oneparmonnas cuctema Windows XP



9. MaTepunasibHO-TEXHUYECKOE obecneyeHue

KomnbloTepHbIii Knace

Ne HaunmeHoBaHue Ha3HaueHue

1 |KomnbtoTepHbIin Knacc (KomnbroTepsl BbinonHeHwe v 3awmta PI'3 M KOHTPO/IbHOM
06befJMHEHbI B IOK&/IbHYIO CETb C BbIXOA0M B |paboTbl, BbIMOHEHWE NabopaTopHbIX paboT
Internet ) Ha MK
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI

O6oOmenHass CTpykTypa (OHIAa OICHOYHBIX CPEACTB IO JAUCHUIIHHE
npusesieHa B Tabnure.

DJIEKTPOTEXHUKA

Tabmuna

ITanbl OEHKH KOMIETeH NI

IMoxa3atean
chopMUpPOBAHHOCTH Meponpusitust
Popmupyembie KOMIIeTeH UMt Tembl TeKyuiero IIpome:xyTounas
KOMHETEHIHH (3HaHus, yMeHusl, KOHTPOJISI arrecranus
HABBIKH) (xypcoBoii mpoekT, | (3K3aMeH, 3a4eT)
PI'3(P) u op.)
OIIK.4 cniocobHOCTh |32. 3HATH IIpuunrHsl, BEI3BIBAIOLIUE Kontponbnas OK3aMeH,
YUHUTHIBATh COBpPEMEHHEIE nepexoJHbIe npoueccsl. [lepemennsle |padora . 1-6 Bompocsr  1-45
COBpPEMEHHBIE TEH/CHINY Pa3BUTUA |cocTosHUS Lieny. HauaneHble
TEHJICHIIUH PA3BUTHUS |3JIEKTPOTEXHUKU YCIIOBHS U UX ONpEeICHUE. OTueTsl IO
TEXHUKHU U Knaccudeckuit aHanu3 nepexoAHbIX |[J1a60paTOpHBIM
TEXHOJIOTHI B CBOEH MPOIIECCOB B IEISIX TIEPBOrO MOPsiIKa |paboTam

npodeccrnoHaNbHOM
JESATEIBHOCTH

C UCTOYHHKAMH MOCTOSIHHOTO U
TapMOHHYECKOI0 HAIPSKEHUS U TOKA.
ANTOpUTM KJIACCUYECKOTO aHaIM3a
MEPEXOIHBIX IPOLECCOB B LIEMU
MEPBOro MOpsAIKa. AHaIN3
rapMOHHYECKOI0 IpoLecca B
JIMHEHHOM 3JIEKTPUYECKON LEIN.
Tomnomnoruueckne U KOMIOHEHTHBIE
YpaBHEHHUS LIETIH B KOMIUIEKCHON
dhopme. KommuiekcHast MOIITHOCTh
KOMITOHEHTa 1ienH. KoMmnekcHbie
XapaKTEPUCTUKU aKTUBHOT'O U
MIACCUBHOTO JIBYXIIOJIIOCHUKOB.
®a3oBbIi pe30HAHC B TACCUBHOM
JIBYXIIOJIFOCHHUKE. AHaJIU3 Lenei ¢
WHIYKTUBHBIMU CBSI3SIMH.
Bozmymserit Tpanchopmarop.
AHanu3 CTallMOHAPHOTO COCTOSHUS U
rapMOHHYECKOTO TIpoIlecca B
JIMHEMHOM 3JIEKTPUYECKON LIENU Ha
MEPCOHATBHOM KOMIIBbIOTEpE AHAIH3
CTallMOHAPHOTO COCTOSIHUS JINHEMHOU
uenu. Tonosoruueckue u
KOMITOHEHTHBIE YPaBHEHHUS LIEIIH.
AHanu3 uenu MeToAaMu TOKOB U
HaNpsDKEHUN €€ 2JIEMEHTOB.
[Ipumenenue npuHLIMIA
cyneprno3uuu. OnpeneneHus
MACCUBHOW U aKTUBHOI BETBEM.
AHanu3 1enu METOI0M KOHTYPHBIX
TOKOB. AHAJIN3 LIENTU METOI0M
Y3T0BBIX HAINPsHKCHUH. AHAIIN3 1NN
C UCTIOJIb30BAaHUEM TEOPEMBI 00
aKTHBHOM JIBYXTIOJIOCHUKE. AHAITN3
CTal[MOHAPHOIO COCTOSIHUS JTMHEUHBIX
9JIEKTPUUYECKUX LIeTIel C KOHEUHBIM
YHUCIIOM COCPEIOTOYEHHBIX
9JIEMEHTOB. AHallu3 CTallMOHAPHOIO
COCTOSIHUSI HEJIMHEHHOM LieTu.
AHanu3 CTallMOHAPHOI'O COCTOSTHUS
HEJIMHEWHBIX IEKTPUYECKUX LENeH ¢
KOHEYHBIM YHCJIOM COCPENOTOUYEHHBIX
anemeHTOB. Benenne. Onpenenenne
3JIEKTPUYECKOH LIENHU U €€ DIIEMEHTOB.
OCHOBHBIE aKCHOMBI TEOPHUHU
AIEKTPUYECKUX IIeTeH (3aKOHBI
Kupxrodga.). 3anauu teopun nemneii.

Ne 6, 11, 23, 27, 29

PI'3 gyacte 1, 2




UccnenoBanue muHENHBIX
9NEKTPUYECKUX LEeNel ¢ UHAYKTUBHO
CBSI3aHHBIMU KaTymkamu Ji/p Nel 1
HccnenoBanue npoueccos 3apsiia u
paspsina koHaeHcaTopa Ji/p Ne 23
HccnenoBanue cTaiuOHapHOTO
COCTOSIHUS Pa3BETBJICHHOW JIMHEHHON
ANIeKTpUUecKoil enu ji/p Ne 4.
Krnaccuueckuii aHanus nepexoaHbIx
MIPOLIECCOB B JIMHEMHBIX
INEKTPUYECKUX LIETISAX C KOHEYHBIM
YHUCIIOM COCPEIOTOYCHHBIX
3neMeHTOB KOMIUIEKCHBIN aHanu3
rapMOHUYECKHUX IPOLECCOB B
JIMHENHBIX 2JIEKTPUYECKUX LETIAX C
KOHEYHBIM YHCJIOM COCPENOTOUYEHHBIX
aneMeHToB HenuneiiHble
PE3UCTHUBHBIC DJIECMEHTHI U IIETIH JI/P
Ne27 OcHOBBI TEOPHH JTHHEHHBIX
MIPOXOTHBIX YETHIPEXTIOTIOCHUKOB.
KomMriekcHble XapakTepUCTUKH
aBTOHOMHBIX U HEABTOHOMHBIX
YEeTHIPEXIIOIIOCHUKOB. MeTo b1
ONpeeNICHUs 3HAUEHUH [TapaMeTPOB
HEaBTOHOMHBIX
YEeThIPEXIIONIOCHUKOB. KOMITIEKCHBIN
aHaJIU3 CHMMETPUYHON OJHOPOIHOM
MACCUBHOM LIETHOM CXEMBI.
[TaccuBHBII IBYXIOIIOCHUK B IIENH
CHHYCOUJALHOTO TOKA U €r0 CXEMBI
3amernenus Ji/p Ne6. CrieKTpalibHbIH
aHaIN3 MEPUOTUIECKUX
HErapMOHHYECKUX MPOIIECCOB B
JUHEHHBIX DJICKTPUUECKUX IETISX.
IIpencraBneHue NepuoguUECKUX
HETapMOHHYECKIX (PYHKIIUI
3aJ1al01UX HAPSDKEHUH U TOKOB
uenu pagamu Oypoe. Boruncnenue
Pa3IMYHBIX 3HAYEHUH MOIIHOCTH
KOMIIOHeHTa 1enu. bananc
MOIIIHOCTEH KOMIIOHEHTOB LIEIH.
Pe3oHaHC npu HECUHYCOMJANBHBIX 3.
JI. C. ¥ TOKax.

IIK.1/HU
CMOCOOHOCTH K
aHau3y
MIOCTaBJIEHHOMN
3a/1a4¥ pa3paOdOTKH B
obnactu
npUOOPOCTPOCHHUS

312. 3HaTh OCHOBHBIE
MIPOIIECCHI B
IMEKTPUUYCSCKUX
LETAX

ABTOMAaTH3UPOBaHHBIA aHATIN3
JNEKTPUYECKUX LieNel npu
rapMOHHUYECKUX BO3ACUCTBUAX JI/P
Ne 29 Ananu3s cTalfuOHapHOTO
COCTOSIHUS JIMHEHHOM 1enu.
Tomnonoruueckue 1 KOMIOHEHTHbIE
ypaBHEHHUS Lenu. AHaIU3 UeNU
METOJIaM1 TOKOB U HaNpsDKEHUH e€
31eMeHTOB. [IpuMeHeHune npuHnuna
cyneprno3uuu. OnpeneneHus
MacCUBHOM M aKTUBHOM BETBEil.
AHanu3 1enu MEeTOI0M KOHTYPHBIX
TOKOB, METOJ/IOM Y3JIOBBIX
HanpsDKeHUH. AHAJIN3 [eTIH C
HCTIOJIb30BaHUEM TEOPEMBI 00
AKTUBHOM JIBYXITOJIIOCHHUKE. AHAIN3
CTAI[MOHAPHOIO COCTOSIHUS JTMHEWHBIX
9JIEKTPUUYECKUX LIeTIel C KOHEUHBIM
YHCIOM COCPEIOTOYEHHBIX
9JIEMEHTOB. AHalu3 CTAllMOHAPHOTO
COCTOSIHUSI HEJIMHEHHBIX
9JIEKTPUUYECKUX LIeTIel C KOHEUHBIM
YHUCJIOM COCPENOTOYEHHBIX
AIIEMEHTOB. AHAJIN3 CTAIMOHAPHOTO
COCTOSIHUS OTPE3Ka OTHOPOAHOMN

OTueTsl 1Mo
11a00paTOPHBIM
paboram

Ne 4,6,11,23,27, 29

PI'3 vacts 1,2

Kontponbnas
pabora mm. 1-4

DK3aMeH,
Bomnpocsr! 1- 45




JIMHUU C NOTEPSIMU. AHAIN3
TrapMOHHYECKOI0 ITPOLIEcCca B OTPE3KE
OJIHOPOJHOM JINHUU C IOTEPSAMH.
UccnenoBanne TMHEHHBIX
JNEKTPUYECKUX LEeNel ¢ NHAYKTUBHO
CBSI3aHHBIMU KaTymkamMu Ji/p Nell
HccnenoBanue npoueccos 3apsijia u
paspsiia koHzaeHcaTopa Ji/p Ne 23
HccnenoBanue cTalluOHapHOTO
COCTOSIHUS Pa3BETBJICHHOW JIMHEHHON
ANIEKTpUUecKoil enu ji/p Ne 4.
Knaccrnueckuit aHaaus nepexogHbIX
IIPOLIECCOB B JIMHEMHBIX
JNEKTPUYECKUX LENAX ¢ KOHEUHBIM
YHUCJIOM COCPENOTOYEHHBIX
anemeHnToB Kiaccuueckuit
(BpeMeHHOI1) aHAJIH3 TIePEXO0THBIX
IIPOLIECCOB B LIETIIX BTOPOTO MOPSIIKA
(RLC) ¢ ucTOYHHKAaMH TTIOCTOSTHHOTO
U TApMOHHMYECKOT0 HANIPSDKEHUS U
TOKa. 3aBUCUMOCTh Xapakrepa
MEPEeXoAHOTO IIpoIiecca OT BHUJIa
KOpHEell XapaKTepuCTHYECKOro
ypaBHeHusl. [locTosiHHas BpeMeHU
LENU BTOPOTO MOPSIIKA.
OrnpeneneHue NOCTOSHHBIX
UHTErpupoBaHus. KomIuiekcHbII
aHaJIU3 FapMOHUYECKUX MIPOLIECCOB B
JIMHEHHBIX 2JIEKTPUUYECKUX LETIAX C
KOHEYHBIM YHCIIOM COCPEIOTOUCHHBIX
aneMeHTOB. KoMIekcHbI aHanmu3
TFapMOHHYECKUX MPOIIECCOB B
EKTPUUYECKUX [EIAX, COJAePKALIIX
JIMHEMHbIE TIPOXOAHBIE
YeTHIPEXMOIIOCHUKH. KoMITIeKCHbII
aHaJIM3 rapMOHMUYECKOTO Ipoliecca B
OTpe3Ke OJHOPOIHOM JIMHUU 0e3
norepb. HenuuelHble pe3uCTUBHbBIE
3JeMeHTHI 1 e Ji/p Ne27
[TaccuBHBIN JBYXITOJIIOCHUK B LIETIH
CHUHYCOUJAILHOTO TOKA U €r0 CXEMBbI
3amenieHus Ji/p Neo.

2. MeTouKa OLEHKH 3TANOB ()OPMHUPOBAHUSI KOMIETEHI[HII B paMKaX ATUCHHUILINHBI.

[TpomexyTouHas aTTecTanus M0 JMCHMIIJIMHE POBOIUTCS B 3 ceMecTpe - B (hopMe 3K3aMeHa, KOTOPbIi
HarfpaBJIeH Ha OlIeHKY cpopmupoBanHocTH KomreTenuuit OIIK.4, TTK.1/HU.

®dopma NpoBeACHUS U COJIepKaHue IK3aMeHa IIPUBEJIEHBI B ITacopTe DK3aMeHa.

B 3 cemecTpe 00s3aTenbHBIM ATANOM TEKYIIEH aTTECTAllMU SBISIOTCS pacyeTHO-rpaduueckoe 3aJaHue
(PT'3), kouTponbHas padota. TpeboBanus k BeinoaHeHUto PI'3, KOHTpoiIbHOM paboTHI, COCTaB U MpaBUIIa
OLIEHKU copMynrpoBaHbl B nacriopte PI'3, KoHTpoIbHOI paboThI.

Kpome Toro, chopMHUpOBAaHHOCTE KOMIIETEHIIHI TIPOBEPSETCS MIPH MTPOBEACHUU MEPOIPUATHI TEKYIIETO
KOHTPOJIS, yKa3aHHBIX B TaOnuue pa3zaena 1. TpeOGoBaHus K BHIIOIHEHUIO TAOOPAaTOPHBIX PabOT, COCTaB
Y TIpaBuJjia OLIEHKU COPMYITHUPOBAHBI B TIACTIOPTE JIA0OPATOPHOU PaOOTHI.

OO01me npaBuiia BEICTABJICHUS OLICHKH 110 AUCIUILIMHE ONPEIEISIOTCS 0alIbHO-PEUTHHTOBOW CUCTEMOMH,
MIPUBEJICHHOU B paboyeil mporpaMMe y4eOHON TUCITUTITHBI.

Ha ocHOBaHuuM mpuBeNEeHHBIX Jajiee KPUTEPUEB MOXKHO CHIeNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU



xkommnerenmii OITK.4, ITK.1/HH, 3a koTOpbIe OTBEYAET TUCHUILIMHA, HA Pa3HBIX YPOBHSX.

O0mas xapakTepucTHKAa YPOBHEH 0CBOEHHUSI KOMIIETEHIHIA.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEOOBAaHUH,
TEOPETUYECKOE COJEPKAHNE Kypca OCBOEHO YaCTUYHO, IIPOOENbI MOI'YT HOCUTbH CYLLIECTBEHHBIN XapakTep,
HEOOXOMMBbIE MPAKTUYECKHUE HABBIKH PA0OTHI C OCBOCHHBIM MaTepHajIoM c(pOpMHUpPOBaHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMOi OO0y4deHHs Y4eOHBIX 3a/JaHUN HE BBITIOJIHEHBI WIIH
BBITOJIHEHBI C CYIIECTBEHHBIMH OITMOKAMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS PAa0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETUYECKOE COJEPHKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLIECTBEHHOI'O XapaKTepa,
HEOOXOMMBbIE MPAKTUUECKHE HABBIKA PaOOTHI ¢ OCBOCHHBIM MAaTE€pPHUalOM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO MPEITyCMOTPEHHBIX MPOTpaMMOil 0OyueHHs y4eOHBIX 3a/JaHU BBIIIOJIHEHO, HEKOTOPHIC
BU/IbI 33JIaHUH BBIIIOJIHEHBI C OIINOKaMHU.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYaeT BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COJIEPKAHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpOoOEnoB, HEKOTOPHIE NMPAKTUYECKUE HAaBBIKU PAOOTHI C
OCBOCHHBIM MaTepHajoM C(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPETYCMOTPEHHBIE MPOrpaMMoil 0OydeHus
yueOHbIEe 3aJjaHUs BBIIOJIHEHBI, KAYECTBO BBINOJIHEHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCIJIOM 0ayioB, HEKOTOPHIE U3 BBINOJIHEHHBIX 3aJaHHI, BO3MOXKHO, COJAEPKAT OIMIMOKH.

IIponBuHYTBIN. YPOBEHb BBITOJHEHUSI pabOT OTBEYAET BCeM TPEOOBAHUSIM, TEOPETUUECKOE CO/AEpKaHUE
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE PAKTUUECKUE HABBIKU PabOThl C OCBOEHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPCHHBIC MPOTrPaMMON OOY4YeHHs Y4eOHBIC 3amaHUs
BBIIIOJIHEHBI, KQAUECTBO UX BBITIOJIHEHHUS OLICHCHO YU CIOM 6aJ'IJIOB, OJIN3KHUM K MaKCHUMAJIbHOMY.



®enepanibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa3oBaTeIbHOE
yUpEKIECHUE BBICIIETO 00pa30BaHUS
«HoBocuOupcKkHii rocy1apcTBEHHBIN TEXHUUYECKUH YHUBEPCUTET)

Kadenpa 21eKTpOHUKH U NIEKTPOTEXHUKU

ITacnopr 3x3ameHa
IO JUCLHMIIIIMHE <<9J'ICKTpOTCXHI/IKa», 3 CECMCCTP

1. MeToaNKA OLEHKHU

DK3aMeH MPOBOJUTCS B MUCbMEHHON (opMe, 0 OrsieTaM, BKJIFOYAIOLINM TEOPETUUECKHUI BOIPOC U
JIBE 3a/1a4M JI0 MOJIYUYEHHUS YUCT08020 pe3yibmama.

buner popmupyercs mo crieayroieMy MpaBuly: TEOPETUIECKHIA BOIIPOC BHIOUPASTCS U3 MIEPEUHS
BOMPOCOB (CM.II. 4), BRIHOCUMBIX Ha 9K3aMeH, OJTHA 3aj[a4a — Ha METO/IbI pEIIeHus (IIETh TOCTOSHHOTO
WITH TIEPEMEHHOT0 TOKa, BOIPOCHI 2-8, CM. 11. 4), CIIMCOK TeM JIjIsi BTOPOW 3a1a4u TPUBEICH B 1.4,
Temsbl 3a71a4 HE TOJKHBI COBIIAAATh ¢ TEMOW Bompoca. B xoze sx3ameHa rpernoiaBarelib BIpaBe
3a71aBaTh CTYACHTY JIOMOIHUTENbHBIE BOMPOCHI U3 00111ero nepeyns (1. 4.) ¥ 10 CYTH pelIeHus 3a1ay.

[IpogomxuTensHOCTD SK3aMeHa — 2.5 yaca.

®opma IK3aMeHAIMOHHOI'0 OMJIeTa
HOBOCHBUPCKUI TOCYJAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
OU3NKO-TEXHUUECKHUH (paKyIbTeT

Bbuaer
K 9K3aMEHY 0 TUCUUIUIMHE «DNEKTPOTEXHUKAy, ceMecTp 3

1. Teoperuueckuii Bompoc.
2. TlIpaktuueckuii Bompoc (3a1aua Nel Ha METO/IBI PEIICHUS).

3. Tlpaktuueckuii Bompoc (3aga4ya No2 Ha Temy cM. 11.4).

YTBepxmaaro: 3aB. kadenpoit 39 JIOJDKHOCTR, PO
(moamuce)

Hara 201 r.




2.

Kputepun onenkn

OTBeT Ha HK3aMCHAIIMOHHBIN OWJIET CYMTACTCS HEYI0BJIETBOPUTEIbHBIM, €CIIU CTYACHT IIPU
OTBCTC Ha BOIIPOChI HE HACT OHpeI[eJ’IeHI/If/'I OCHOBHBIX HOHSITI/II;'I, npu pCeHiCHUN 3aJdaqd
JIOITyCKaeT MPUHIMITAATbHBIE OIINOKH, olleHKa coctapisier 0-19 6annos.

OTBeT Ha PK3aMEHAIMOHHBIM OWJIET 3aCUMTHIBACTCS HAa MOPOrOBOM YPOBHE, €CIH CTYIEHT IMpHU
OTBCTC Ha BOIIPOCHI OAC€T OIPECACICHUC OCHOBHBIX HOHHTHﬁ, nopu pCeIICHUM 3aaa4d OOITyCKacT
HENPUHITUITHAILHBIC ONIMOKHY, HATIPUMED, BRIYUCIIUTENBHBIE, OIleHKa cocTaBsieT 20-29

bannos.

OTBeT Ha PK3aMEHALMOHHBIN OMJIET 3acunThIBacTCSd Ha 0a30BOM YpOBHE, €CIIU CTYIEHT IIPU
OTBETE Ha BOMPOCH (OPMYIHPYET OCHOBHBIC TIOHSTHSA, 3aKOHBI, JAET XapaKTEPHUCTUKY
IPOLIECCOB, SIBJICHUN, MOXKET IPEICTABUTh KAYECTBEHHbIC XapaKTEPUCTHKH IPOLECCOB, HE
JIOITyCcKaeT OMMOOK MPH peIIeHUH 3a/1a4, oleHKa coctasisier 30-35 6anios.

OTBeT Ha HYK3aMEHAIMOHHBIM OMJIET 3aCUUTHIBACTCS HA MPOJABUHYTOM YPOBHE, €CIIH CTYACHT
IIpY OTBET€ HA BONPOCHI IPOBOJMUT CPABHUTEIBHBIM aHANU3 IOAXOAOB, IPOBOJUT
KOMIIIEKCHBIHN aHaJInu3, BBIABIISICT HpO6HeMI)I, npeajiaract MEXaHMW3Mbl PCHICHUA, crocooeH
MNpEACTaBUTL KOJUYCCTBCHHBIC XAPAKTCPUCTUKHU ONPCACIICHHBIX IIPOLECCOB, IMPUBOAUT
KOHKPETHBIC TIPUMEPHI U3 MPAKTHKH, HE JOMYCKAeT OMMOOK U crocoOeH 000CHOBATh BHIOOD
METO/1a PEeUIeHHUs 3a7auu, OlleHKa cocTaBiseT _36-40 bOannos.

3. lIkaJja oueHkH

K sk3ameHy AomyckaroTcs CTYIEHTHI, BBINOJIHMBIIKME BCE BUIbI padOT NMpeayCMOTpPEHHbIE
Y4eOHBIM IUIAHOM JTMCIHUILIMHBI U HaOpaBIIve B TEUCHUE ceMecTpa He meHbuie 30 6annoe usz
60 603moicHBIX. Texkymui ¥ UTOTOBBIM PEUTHHI CTYACHTA 3a CEMECTp ONpPEIEsAeTCs
YUCJIOM M KayeCTBOM BBIIIOJIHEHUS YYEOHBIX 3aJaHUMl 1O BCEM O00S3aTelIbHBIM U
JIONOJTHUTEIbHBIM BUJaM paloT.

Oosa3amenvHble 6UObL padom

Pacuemmno- zpagpuueckoe 3a0anue
MakcumanbHblii pedtuar 3a PI'3 (23 Gamia) BbICTABIISETCS 32 Ka4eCTBEHHOE BBIMOJHEHHE
Bcex yacteil PI'3, cqady ero B yCTaHOBIEHHBIN CPOK U YCIICHIHYIO 3aILUATY

Jlabopamopuwie pabomot

Kaxnass W3 BBIOJHEHHBIX, CHAHHBIX M 3alllUIIEHHBIX 6 cpok JabOopaTOpHBIX padboT
oleHWBaeTcss B 3 Oala MakCUMyM. MaKCHMaJIbHBIH PEHTHHT 3a IUKI W3 [IECTH
nabopaTopHbIX paboT -18 6amios.

Ilpakmuueckue 3anamusn

B Teuenune cemecTpa CTYIEHT MOJy4aeT HAa NMPAKTUYECKUX 3aHATHUAX § HMHIUBUIYaJIbHBIX
JoMalmHUX 3a1ad. MakcumanbHbiM Oamtom (1.5 Ganna) oneHMBaeTcss WHAMBUAYaAIbHAS
3ajjaya TpU HAJIMYUKM TPOBEPKH M TMOSICHEHUH pacdera. MaKCHMalbHbBIM pPEUTUHT 1O
MPaKTHYECKUM 3aHITUAM (32 BoceMb 3a1au) 8*1.5=12 Oamos.

Jonoanumenshuie 6a11b1

CTyZeHT MOXeT TMOJy4YUTh B TEUEHUE CEMECTpa JIOTMOJHHUTENbHbIE Oayulbl 32 KadecTBO
oopmieHHuss ¥ BBIIOJHEHMS OTYETOB IO JAOOpaTOpHBIM paboTaMm, 3a pelIeHue
JIOTIONIHUTENBHBIX 3a/lad Ha KOHCYJIbTAllMM B MPHUCYTCTBUHU IPENOJaBaTeNsl, 3a KauecTBO
MOJTHOTO KOHCIIEKTA JIEKLUH, 3a TOJIE3HYI0 aKTUBHOCTh W OPHUTMHAJIBHOCTH OTBETOB Ha
MPAaKTHYECKUX M JICKIIMOHHBIX 3aHATHSX .

BeimonHenue Bcex a0OpaTOpHbIX pPabOT W pacyeTHO-TpadUUecKUX 3aJaHUil SBISETCS
00s13aTeIbHBIM.



Bunbr paboT u COOTBETCTBYIOIMHE MM (MaKCHMaJIbHO BO3MOXKHBIC) Oayuibl peHTHHTA
yKa3aHbl B Ta0IMIE

<
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& ! ]
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Bun yueOHoiA ¢:> - 8 2| = E 2 E‘E % %S
JEATENLHOCTH sl 5| g £ | 8 gzl & s 55| g2
S E| 5 | 228 |29 5 |Ecgl &
MO & |U8 | m =8 ¢ | SEE& =8
banst — Bbanner
PacuetHo- rpaduyeckoe Yacts 1 40 60 | 100 | 0,12 | 12 1 23
3ananme (PI3) Yacrs 2 40 [60 ] 100 [ 011 |11 | 1
KonTpossHas pa6ora 40 60 | 100 | 0.07 | 7 1 7 100
Jla6opaTopHble paboThI 111 1 3 1 3 6 18
[IpakTudeckne 3aHATHSL 1.5 - 1.5 1 15| 8 12
DKk3aMeH 40

Ammecmayus cmyoenmog no Kypcy (Ikzamemn)
Ha sk3ameHe 1o Kypcy DJIeKTPOTEXHHUKA CTYAEHTY IPEAIaratoTcsi OAUH TEOPETUYECKUN BOIIPOC
U JIB€ 3aJ1a4y JI0 MOJIyYCHUSI Yuc106020 pezyrbmama. IIponomkuTenbHOCTh 9K3aMeHa — 2.5 Jaca.

OK3aMeH
g < <
g 5 = =
z = | 5. | £3
CocraBHasi 2 = 2 > £ & 2
4acTh g 2 g S = = S §
JK3aMeHa = 33 g5 9 25
M m 2 = 80 = 8
banasr
1.Teopus 1 8
2. 3amaua Nel 2 8 16 40
3. 3agaua Ne2 2 16

= DK3aMEH CUMTAETCS CIAHHBIM, €CJIM CTYACHT Habpan He meHee 20 6aioB u3 40

BO3MOJKHBIX.

* UToroBasi omeHka 3a ceMecTp OIPEACISICTCS COBOKYMHOCThIO OayuioB HaOpaHHBIX B
TEYEHHE CEeMecTpa M Ha 3K3aMeHe, BbICTaBiseTcs B «OykBeHHOU ¢(opme» (15-ypoBHeBas
mkana ECTS) um B TpaauuuMoHHOW (4eThIpeXypoBHEBas IKaja JIMOO <«3ayTeHo»), B
COOTBETCTBHUH C TaOyuLIEeN

[wnana3oH 3HaueHui Onenka ECTS TpagumonHas (4-ypoBHeBas) IIKaiza OIEHKH
A+=98+100
A =93297 OTnyHO
87+100 A-=90-92
B+=87+89
B =83+86
76+86 B-=80+82




C+=177+79 Xoporto 3adreHo
C=73+76
C-=70+72
D+=67+69
50:72 D = 63-66 Y 10BIETBOPUTETHHO
D- = 60+62
E =50+59
25+49 FX =25+49 HeynosnersopurensHo He 3aureno
0+24 F=0+24

4. BOHpOCLI K 3K3aMEHY IO TUCHHUILJINHE «3.]'IeRTp0TeXHI/IKa»

1. Mcrounuku u norpedureny (IpUEeMHUKH) 3JIEKTpUUecKoil sHepruun. [IoHATHSA O MacCUBHBIX U
aKTHBHBIX JIEMEHTAX M ydacTKax 1eneid. CxemMbl 3aMenIeHHsI peaJbHbIX HCTOYHHUKOB.

2. Wpeanu3upoBaHHBIE IIaCCUBHBIE AJIEMEHTHI 3JEKTpUYECKUX Leneil. OnpeneneHus
COIIPOTHBIICHUS, MPOBOJUMOCTH, €MKOCTH W HMHIYKTHBHOCTH. 3aBUCHUMOCTH MEXIYy TOKOM,
HaNpsHKEHUEM, MOIIIHOCTBIO ¥ SHEPrHel AJIs UJ1ealIn3UPOBAHHBIX TACCUBHBIX 3JIEMEHTOB.

3. Ilpumenenue 3akoHOB Kupxroda it aHanmmza CIOXHBIX Ierned. OmnpeneneHue dncia
HE3aBUCHMBbIX YPaBHEHUH, COCTABIEHHBIX 110 IEPBOMY M BTOpoMy 3akoHaM Kupxroda.

4. 3akoH Oma s akTUBHOW BETBH. MeTOJ y3/10BbIX MOTEHIUANOB ((pOPMUPOBAHUE Y3JIOBBIX
ypaBHEHMH, BbITEKawollee M3 3akoHOB Kupxrogpa M HEMOCpeACTBEHHO IO 3aJaHHON cXeMme.
Caiyuail BBIpoXKAeHHbBIX BeTBel ¢ uctounukamu J31C).

5. Merox KOHTYpPHBIX TOKOB (MOHSATHE O KOHTYPHOM TOKe, (DOpMUPOBAHME KOHTYPHBIX
ypaBHEHHI, BBITEKaoIIee U3 3aKoHOB Kupxroda, n HemocpeacTBeHHO 1Mo cxeme, (popMupoBaHue
oIpeJieNIuTelIeH 10 cXeMe, Cllydail BBIPOXKICHHBIX BETBEH ¢ HICTOUHUKAMU TOKA).

6. Ilpuammn w wmerox cynepno3unuu (HajoxeHus). (DopMmynHpoBKka UM JI0Ka3aTeIbCTBO
NPUHIUIA; YaCTUYHBI TOK, €ro 3HaK B aureOpandyeckoil cymme; HCKIIOUYEHHE U3 CXEMBI
WCTOYHHKA HANPSHKSHUS MIIM HCTOYHUKA TOKA B YACTUYHBIX CXEMax)

7. DKBHMBaJICHTHble MpeoOpa3oBaHUsl cXeM (YCIOBHE HKBHUBAJIEHTHOCTH; «CBEPTHIBAHUE)
MapayieIbHBIX  aKTUBHBIX W TIACCHBHBIX BETBEH). DKBUBAJICHTHBIE NpeoOpa3oBaHUS
TPEYroJIbHUKAa M 3BE3/lbl CONPOTHUBIEHUH (YCIOBUS 3KBUBAJIEHTHOCTH, (DOPMYIBI B3aWMHBIX
peoOpa3oBaHuil).

8. Teopema 00 aBTOHOMHOM (QKTMBHOM) JIByXIOJIOCHHKE ((POpPMYIHUpPOBKAa M J0Ka3aTEIbCTBO
TeopeMbl (IKBUBAJICHTHBIN reHepaTop). MeTo 1 SKBHBAJICHTHOTO aKTUBHOTO JABYXITOJIIOCHUKA.

9. HenuueltHble pe3ucTUBHBIE LienH (ONpeseneHue; NpUMepbl BOIbTAMIEPHBIX XapaKTEPUCTHUK;
rpadudeckue  METOABl  pacyera; TMPHUBECTH IPHUMEPHl  WCIOJIB30BAHUS  HEIMHEHHBIX
COIIPOTHBIICHUM U1 CTAOMIIN3AIIUHN HAIPSKEHUS).

10. HenuHeliHbIe pe3UCTUBHBIC LEMH (METO/| JIMHEAPU3allUH, CTATHCTUIECKOE M JTUHAMHUYECKOE
COIIPOTHBIIEHUS,, BO3MOXKHOCTH SKBUBJIECHTHBIX IpPeoOpa3oBaHUN UM TNPUMEHEHHUS METoja
9KBUBAJICHTHOTO T€HEPATOpa B LEMX, COACPIKAIINX HETMHEWHBIE COMTPOTHBIICHHUS).

11. T'apmoHMYECKHE BO3JIEHCTBUA M HMX H300paKeHHs C MOMOUIbI0 BEKTOPHBIX AMArpamm M
KOMIUIEKCHBIX 4YHCeN (TpUTOHOMETpHUYecKass (opMa 3almmcu TapMOHHUYECKOTO BO3ACHCTBUS,
aMIUTUTY/1a, 4YacToTa, HayaubHas (a3a. BekTopHas auarpamMma M KOMIUIEKCHBIE YHCIIA Kak
CIIOCOOBI H300paKEHUsI TAPMOHUYECKHUX TTPOIIECCOB).

12.CumBonuyecknii MeTon pacuera (KOMIIEKCHOE H300pakeHHEe TapMOHUYECKOH (yHKIMH,
KOMITOHEHTHbIE YpaBHEHHUSI 1ieTiel B KOMIUIEKCHOM dopMe. KoMiiekcHbIe cXeMbl 3aMELEHUS).



13. ITaccuBHBI JBYXMOJIOCHUK B LENM IEPEMEHHOTO TOKAa M JBE €ro CXeMbl 3aMELICHUs
(mocnenoBaTenbHas U MapajylebHbIE CXEMbl U UX B3aWMHBIC MPEOOpa30BaHMsI; KaK ONpEACIUTh
pacyeTHBIM ITyTEM M B SKCIIEPUMEHTE 3HAK yIJla KOMIUIEKCHOI'O BXOAHOTO CONPOTUBIICHHUS).

14. MomHocTh B LENAX IApMOHMYECKOTO TOKa (BBIPaKEHUE JUIsl MTHOBEHHOM M cpelHed 3a
[IEepUOJl MOIHOCTH. BbIpa’keHHe MOIIHOCTH B KOMIUIEKCHOM Qopme. bamanc momHocTei.
TpeyronbHUK MOLTHOCTEN. )

15. Ilepenaya sHepruM OT MCTOYHMKA K Harpyske. CorjacoBaHue Harpy3kd M HCTOYHHUKA
(ycnoBue nepegayd MakCUMalbHONW MOILIHOCTH, K.II.JI. COTJIJACOBAHHOIO peXHUMa, JOCTOMHCTBA U
HE/I0CTAaTKU TOT0 PEXUMa JUIsl SHEPreTUYECKUX U HEIHEPreTUUECKUX YCTPOICTB).

16. IlocrnenoBarenbHOE COCIWHEHWE KATYIIKM W pe3uctopa (memb R-L), koHmeHcaropa u
pesuctopa (nens R-C) B menmw rapMoHWYecKOro Toka (ypaBHeHUs B auddepeHInaIbHOl U
KOMIUICKCHOU (opMax, rpaduvecKkre U300paKeHHsI MPOIECCOB, YHEPTETUUYECKUE IMPOIIECCHl B
LIEIH, TPEYrOJIbHUK COMPOTUBIIEHU).

17. Anamu3 nocnenoBarenpHor nemu R-L-C (muddepennmanbHoe U KOMIUIEKCHOE YpaBHEHUS,
BEKTOpHAs MarpaMma, ciydai pe3oHaHCca HalpsKEeHUN).

18. Pe3oHaHC B 2JIGKTpUYECKHX LeMsax (OOmmid ciay4ail, TMNPU3HAKH pE30HAHCA, PE30HAHC
HanpsDKeHUH, Pe30HAHC TOKOB; PACCMOTPETh B KauyecTBE IpPHUMEpa pPE30HAHC TOKOB B Cllyyae
[apajuIeIbHOTO COEAMHEHUSI KaTYIIKU U KOHJIEHCATOPa).

19. HayKTUBHO CBsI3aHHbIC LeNH (3/1C U HaNpsKeHUs B3auMouHAyKuuu. KoaduuueHT cBszu.
Pasmerka 3a)KMMOB KaTylIeK. YpaBHEHHs [BYX BETBEH C WMHIYKTHBHBIMH CBS3SMH B
muddepeHIraIbHON U B KOMILIEKCHOM (popMax).

20. TlocnenoBarenbHOE COSIMHEHHE WHAYKTHBHO CBSI3aHHBIX BETBEH (COTJIACHOE W BCTPEYHOE
BKJIFOYEHHE, SKBUBAJICHTHOE CONPOTUBIIEHUE, SKBUBATICHTHAs! UHAYKTUBHOCTB ).

21. “Pa3Bs3piBaHMe” WHAYKTHBHBIX CBsi3ed (CMBICI W HasHaueHHWE ‘‘pa3Bs3bIBaHUS
MaTeMaTHYecKass MOJelNb M CXeMa LEeNH C HUCKIIOYEHHBIMM B3aUMHBIMH HHIYKTUBHOCTSMU;
MPaBUJIO M TIpUMep “‘pa3Bsa3biBaHus’”’). Bo3mymHblil (MTMHEHHBINH) TpaHchopmaTop (onpeaeeHue,
OCHOBHBIE COOTHOUIECHHUS], ypaBHEHUsI, BEKTOPHAs TUarpaMma).

22. Tononormyeckue rpadbl W MaTPUIBl WHIMACHIMHA (ONPEAEICHUE TOIOJIOTHIECKOTO
HanpaBJIeHHOro rpada, y3j10Bas U KOHTypHas MaTpHIlbl MHIKCHLUH; IpOBEpKa NPaBUIbHOCTH
COCTaBJICHUS Y3JIOBOW U KOHTYPHON MaTpULl UHIUIECHLIUH, pACCMOTPETh HAa IPUMEpE).
23.JIuHeiHble ey ¢ HerapMOHUYECKUMHU MCTOYHHKaMu. Metoabl pacdyera. HAYKTUBHOCTh U
€MKOCTh B IIEMAX C HETapMOHMYECKUMH HCTOYHMKAaMH. MaKCHMalbHbIEC, NEHCTBYIOIINE W
CpeAHME 3HaueHHs HEeCUHyCOMAalbHbIX mnepuoanueckux OJIC, HampspkeHUl W TOKOB.
KoadduumenTsl, xapakrepusyromue GopMy HECHHYCOUIATBHBIX TIEPUOUUECKUX KPUBBIX.

24. JluHeliHple 1LleMM C HETapMOHMYECKUMHM  HCTOYHMKAMU. AKTHBHas  MOIIHOCTb
HETapMOHHMYECKOr0 pexnma. bamanc wMomHocTel. MOIIHOCT, HCKakeHHs. Pe3oHaHC B
HECUHYCOUJAJBHBIX LEMsX.

25. UeThIpeXIOMOCHUKN. Y paBHEHHSI TTACCUBHBIX YETHIPEXIOIIOCHUKOB, BBIPA)KEHHBIC Yepe3
nepBuuHble mapametpsl (Z, Y, A, B - mapamerpsi). Cxembl 3aMellleHUs] TPOXOJHBIX MMaCCUBHBIX
YETHIPEXITOIFOCHUKOB.

26.  YeTbIpeXMOIIOCHUKH. OnpeneneHne  3HaYeHMH  TMEPBUYHBIX  HapaMeTpOB
AKCIEPUMEHTAIBHBIM U aHATTUTHYECKUM ITyTEM.

27. XapakTepucTU4YecKHe (BTOPUYHBIE) MapaMeTphl YEThIPEXIOIIOCHUKA (XapaKTepUCTHUECKUE
CONPOTHUBIICHUS, XapaKTEPUCTHUECKas IIOCTOSTHHAs IMepelayd YeTBhIPEXIONIOCHUKA (Mepa
nepenayn). GU3nuecKuil CMbICT U €AUHUIBI U3MEPEHUs KO (UIIMEHTOB 3aTyXaHUs U (a3bl.

29. YeThIpeXNOMIOCHUKH. YpaBHEeHHs B TuriepOonmaeckux GyHkmmsx. [lepenarounsie ¢hyHKINN
YETHIPEXIOTIOCHHUKA.

30. LlenmHble cXeMbl MM KACKAIHOE COCAMHEHHE YETHIPEXIOJIOCHUKOB. OIHOpOAHAs WEMHAs
cXema.

31. ILlenu c pacnpeneiaeHHbIMU TapameTpaMu (AguHHBIE JUHUK). [lOroHHBIE mMapaMmerphl.
Huddepenunanbupie (TenerpadHble) ypaBHEHHs IIMHHOM JUHUM. YPaBHEHHUS JUHUM B
KOMIUIEKCHOU (hopme (IIpy rapMOHHYECKOM UCTOYHHKE).



32. lenm c¢ pacnpeneneHHbiMu TapameTpamu. OOmme pemeHus — auddepeHmaIbHbIX
ypaBHEHHH (pacrpeie/iCHUEe HAPSHKEHUS U TOKA B QYHKIIMKA KOOPIUHAT X U Y).

33. JluHus, Kak YeThIPEXMOMIOCHUK. BOIHOBBIE mpolecchl B JTUHUM C MOTEpAMU (IPSIMO- U
o0patHO- Oerymue BonHbI). Koaddumment orpakeHus: BOIHBL. BX0ogHOE CONPOTUBIICHHUE JIMHUN
IIPH POU3BOJILHOM HArpy3Ke, X0JI0CTOM X0j1e, KOPOTKOM 3aMbIKAHHH, COTJIACOBAaHHBINA PEKUM.
34. BosiHOBOE CONPOTUBIIEHUE JIMHUU. JIMHUSA, COrTIacCOBaHHAsI C HAIPy3KOH.

35. Jluamst Ge3 uckakeHW  (ycioBHe XoBHcaiaa, KodDPHUIIMEHTHI, Mepbl NPHOIHUKEHUS
peanbHBIX JTMHUN K HEMCKAXKAIOIIUM).

36. JIunust 6e3 moteps (ypaBHEHUS JIMHUKM O€3 TIOTEPh, pacipeiesieHue ICHCTBYIOIIMX 3HAYCHUN
HaNpsHKCHUH, TOKOB U BXOJHOTO COMPOTUBIICHHUS. Peskum Oerymux BoJIH B JIMHUU 0€3 TIOTEPb.
37. PexxuM CTOAYUX BOJIH B JIMHUU O€3 MOTepb (BUABI HArpPy3KH, YPaBHEHHUS JHHHUU, BXOIHOE
conpotuBiieHue). PacrpeneneHue NEHCTBYIOIIMX 3HAYEHUM HAINpSOKEHWH, TOKOB M BXOAHOIO
COIPOTHUBIICHUS BIOJb JIMHUU MPU XOJIOCTOM XOJI€ U KOPOTKOM 3aMbIKaHUU.

38. Ilepexoanbie Mporecchl. 3aKOHBI KOMMYTAIIMU U UX MCIOJIb30BAaHUE B aHAIN3E MEPEXOAHBIX
npoueccoB (hopMynupoBKa U 0OOCHOBAHUE 3aKOHOB KOMMYTAI[MH; BO3MOXHOCTH BBIYMCIICHUS
HaYaJIbHBIX 3HAYEHUH HANpPSHKEHUMH M TOKOB B CXEME, HYJIEBbIE M HEHYJEBbIE HayallbHBIC
yCIIOBHS).

39. Knaccuueckuil MeToj aHallv3a MEpPEeXOJHbIX IpoueccoB. [IpuHyXAeHHBIH U CBOOOIHBIN
PEXKUMBI.

40. 3apsn 1 pa3psa KOHIACHCATOPA B IETH MTOCTOSTHHOTO TOKA.

41. BkitoueHHe U BBIKITIOYEHHE LIEMH TTOCTOSIHHOTO TOKA ¢ KaTYIIKOW WHIYKTUBHOCTH.

42. BxirodeHHe Iemu - KoJeOaTenbHOr0 KOHTypa Ha TIOCTOSHHOE M CHHYCOHJIAIBHOE
HaNpPSHKEHUS

43. OmeparopHbli METOJl aHalK3a MEPEXOAHBIX IMpoleccoB (mpeoOpasoBanue Jlammaca u
M300paKeHUE TUIUYHBIX DSJEKTPOTEXHUYECKUX (YHKIIMIA; ONEpaTOpHBIE COMPOTHBICHUS U
OIlepaTOPHbIE CXEMBbI; YUET HEHYJIEBbIX HAYAJIbHBIX YCIOBHI).

44 MeToJ IepeMEHHBIX COCTOSTHUS (HOpMalibHas (hopMa ypaBHEHUU AJIEKTPUYECKOTO COCTOSHUS
nenu — opma Komm; nmepeMeHHbIE COCTOSHUS LIENMH; MaTpuyHasi opMa ypaBHEHUIl; aJroOpuT™
COCTaBJICHUS YPaBHEHHI; BO3SMOYKHOCTH YHCIEHHOTO PEIlIeHUs] yPaBHEHUN).

45. OmpezneneHue peakUuu LENU NPU TOMOIIM NEPEXOJHOW XapaKTEPUCTUKM U HHTErpaia
HanoxxeHus ([roamens). Onpenenenue nepexoaHol XapakTepPUCTUKU IO U3BECTHON CXeMe LeIH.
Onpenenenne peakiyy LENy PpHU BO3IEHCTBUU CUTHAIOB ITPOU3BOJIBLHONU (hOPMBI.

Tembl 3agaun Ne2
» Henuneiinble ey MOCTOSHHOTO ToKa (Bompock! 910)
* Pe30HAHC B [EMAX FAPMOHUYIECKOT0 TOKa (Bompoc 18)
» [lenu ¢ MHAYKTUBHBIMHU CBsI3siMU (Bompocs (19-21)
*  YeThIpexmoytocHUKH (BOIPOChI 26-27)
» JluHuu ¢ pacrpeaeneHHbIME apameTpamu (Borpocs 31,32,36,37)
» [lepexoHbIe MPOIECCHI B IEMAX epBOro mopsiaka(Bomnpock! 39-41,43)



DenepanbHOE TOCY1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa s1neKTpoHUKH U 3IEKTPOTEXHUKU

IMacnopT KOHTPOJILHOM PAdOTHI
0 JUCHUIUIMHE «DIEKTPOTEXHUKA», 3 CEMECTP

1. MeToauka OEHKH

KoHTposibHast paboTa MpoBOAUTCS IO TEME
AHAJIN3 JUHEHHOH YJIEeKTPHYeCKON eny Npy rapMoOHN4YeCKOM BO3AelCTBHH

Buinonunenue KOHmpOJZbHOZZ pa60mbl umeem yenvio npaKkmu4eckoe oc60eHue
cmy()eHmamu Memooos pacuema u anaiuza yCmaHoBUBUIUXCS PEHCUMOEB 6 JUHEUHBIX yensix
CtuCOuaaﬂbHOZO mokKda.

Bce myHKTBI 3amaHus BBINOJIHAKOTCS IMCBMEHHO B BHUJAE JOMAIIHEH KOHTPOJBHOMU
pabotsl. IlosicHuTENBHAS 3aTIMICKa K KOHTPOJIbHOW paboTe BBHIOJHETCS Ha JucTax ¢opmara A4
(B Me4aTHOM BapHaHTE WIM HAIIMCAHHOM BPYYHYIO).

K Bemonnennto KoHTponbpHON pabOTHl clieayeT MpHCTyNaTh IOCHE H3YYCHUS
HE00X0/MMOro Marepuana Mo JaHHOM TeMe M3 PEKOMEHJIOBaHHOHN jauTepaTypbl. B Hauane
ClIeyeT NPUBECTU KPATKOE YCIIOBUE, PACUETHYIO CXEMY M MCXOJHBIC HAHHBIE UIA CBOETO
BapuaHTa. PeleHne A0KHO COMPOBOXKAATHCS HEOOXOIUMBIMH KOMMEHTApUSMHU M CXEMaMH.
[Tpu opopmieHnn pemeHns He CleAyeT MPUBOAUTH BBIBOBI ()OPMYIT YpaBHEHUH, HMEIOIINECS B
yueOHoil auteparype. @opMylibl ciieyeT mucarh B 00LIEM BUE, 3aTEM YHCIIOBas MOJICTAaHOBKA
U OTBET C YyKa3aHWEM EAMHMIl u3MepeHus. ['papuku u auarpaMMbl BbIYEpUYMBATHL Ha
MWIIMMETPOBOM Oymare ¢ MOMOULIbIO YEPTEKHBIX HHCTPYMEHTOB. Ha ocsiX KOOpAMHAT JAOJKHBI
OBITh yKa3aHbl OTKJIa[bIBAEMbI€ 3HAUECHUS M €IMHMIIBI MUX H3MEpeHMs. BapuaHT KOHTpOIbHOMN
paboThl onpesessieTcs NpenoaBaTeseM.

OuenusaeMble nosuuuu

. BBIMIOJTHEHHE W TPEJCTABICHUE TIIOSCHUTENBHON 3aliCKU K KOHTPOJBHOW paloTe
ornpeenéHHON (OpMBbI B YCTAHOBJIEHHBIE CPOKHU

. BBITNIOJTHEHUE BCEX MMYHKTOB 3aJJaHUs

. IIPABUJIBHOCTh PacuyeToOB

. MHAMBHUyallbHas MMCbMEHHAs 3allUTa B ayIMTOPUH, COCTOSIIAS B PEIICHUH JIBYX 3a/1a4.

2. Kpurepuu oueHku

KonTponbHas paboTa OICHHBACTCS B COOTBETCTBUU C TIPUBEICHHBIMU HUKE KPUTEPHUSIMH.

e KoHTponbHas paboTa cuuTaeTCsl HeBbINMOJIHEHHOI, €CITU HEe IPUBECH pacueT BCeX
nyHKTOB 3aanus. Onenka cocrasiser 0 -49 Ganos.

e KoHTrponpHas paboTa cuWMTaeTCs BBHIMOJHCHHOW HA MOPOrOBOM YpPOBHE, €CIIM OHA
BBHITIOJTHEHA, HO C OIMMMOKaMU, W3 JIBYX 3aJiay, MMpe/ilaraéMbIX Ha 3alluTy, pelicHa OJIHA.
Ornenka cocraBnsier 50-72 Ganna.

e Pabota cunTaercs BBHITIOJIHEHHOW HA 62a30BOM YPOBHE, €CJIM OHA BBITIOTHEHA C
HE3HAYUTEIILHBIMU OIIMOKAMH, aITOPUTM PELICHHUS 3a71ay, IPeIaraéMbIX Ha 3alUTy
BEPCH, €CTh OITMOKHU B YMCIIOBOM MojicTaHoBKe. OrieHka cocrapisieT 73-86 Oara.



o Paborta cunTaeTcs BHINOIHEHHOW HA MPOABUHYTOM ypoBHe, eciii PI'P Beimonnena 6e3
OLMOOK, 3a/1a4, IIpeAaracMble Ha 3allUTy, PELIEHbI BEPHO J0 YUCIOBOIO pPe3ysbTaTa
Ouenka cocrasisier 87-100 6amnos.

3. kajaa oueHKH

B o0mel omnenke nmo AucUMIUIMHE Oauibl 32 KOHTPOJIbHYIO paOOTy YYMTHIBAIOTCS B
COOTBETCTBUU C IpaBUiaMH OaNIbHO-PEHTUHIOBON CHCTEMBI, INPUBEACHHBIMU B paboueit
porpamme AUCIUIUINHBL.
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* MakcuManbHbIM 0a MPOCTaBIAETCA 3a KaUeCTBEHHOE BBIIIOJHEHNE KOHTPOJIbHON paboThl U
clauy €€ B yCTaHOBJICHHbBIN CPOK.

* bamibl, nmonydeHHsle 3a pabory no 100-0annbHOM IKajge, yYMHOMKAIOTCS Ha BECOBOM
KO3 PHUIIHIEHT.

» JlocpouyHass clrada (He MEHee 4YeM 3a HEJEN0 JI0 YCTAaHOBJIIEHHOIO CpOKa) HpPaBUIbHO
BBINOJIHEHHON KOHTPOJIBHOM PabOThI MOOMIPSAETCS JONOTHUTENBHO 1+2 Oammamu.

* 3azepkka B cadye paboThl orieHuBaeTcs mrpadom 1 6arm 3a Kaxayro HEJeo ONo3JaHusl.

* B ciyuae Bo3BpaTa KOHTPOJIBHOM pabOThI HA JOPAOOTKY M UCIIPABJICHHS OIIEHKA MOXET OBbITh

CHIDKeHa Ha 1+3 Gasuia.

KonTponbHast pabota cuuTaercsi cOaHHOIl, €Ciu CTyIeHT HaOpan He meHnee 4 oannoe uz 7

603MOMNCHBIX.

B oO0meil ouneHke mno AuCHMIUIMHE Oauibl 32 KOHTPOJIBHYIO DPAaOOTYy YUYUTHIBAIOTCS B

COOTBETCTBUM C IpaBWJIaMH OaJlIbHO-PEHTHHIOBOIl CHCTEMBbI, NMPHUBEIEHHBIMU B paboueit

poTpaMMe JUCITUTUINHBL.

4. Tlpumep 3aJaHus K KOHTPOJIbHOM padoTe

Konmponvnaa paboma
AHAJU3 JUHEHHOH YVIeKTPHYEeCKON eny Npy rapMoOHN4YeCKOM BO3AeHCTBHU




3aganue

1. Tlo wHIMBHUIYaTBHOM KAPTOUYKE UCXOJHBIX TAHHBIX COCTABUTH CXEMY JJICKTPHUECKOMN

LEeMu.

[TpousBecTn pa3METKy 3a)KUMOB HHIYKTHBHO CBS3aHHBIX KATYIICK.

3. CocraBuTh cUCTEMBI ypaBHeHHH 10 3akoHaMm Kupxroda B muddepennumanbaon  dopme

JUTSI MTHOBCHHBIX 3HAUCHUH ¥ B anreOpandeckoit popme sl KOMIUIEKCHBIX.

BhINOTHUTE «pa3BA3KY» UHAYKTUBHBIX CBSI3€H B LICTIH.

5. PaccuuTarth TOKM B BETBSX CHUMBOJHYECKUM METOJOM. 3alHCaTh MTHOBEHHBIC 3HAYCHUS
TOKOB.

6. OmpenenuTh Moka3aHus BaTTMeTpoB. CocraBuTh Gamanc Moraoct mis MCXOJHOM
«HEpa3BsSI3aHHO) CXEMBI.

N

&

lpumeuanue:

1) I[NonmoxuTenbHbIC HANpPABICHHUS TOKOB (BO BCEX BETBSAX IMPHHSITH CJICBA HANPaBO) COXPAHATH MpPHU
M000M METOJIe pacueTa.

2) Utoru Bcex pacyeToB CBECTH B TaOIHITy Ha IIEPBOW CTPAHUIIE OTUETA U 3[1€Ch K€ TPUKIIEUTH KapTOUKY
JTAHHBIX 3aJIaHUSL

L4 KapTqua 3aJaHusA

KonTponbHas paboTta no 31eKTpOTEXHUKE

e1=141sin(500t+90) B,
e3=141sin(500t-315) B

r;=40.0 Om L:=0.100T'm (C>=50 Mmxd
Lkar,=0.140 I'n. HamoTka kat. 2 npaBas
Lkars=0.160 I'n. Hamotka kat. 3 jgeBas
M(2-3)=0.140 I'n.

Harpyska: Cy=9.524 mx®, coe-Hue Tp-K

L4 QHCKTqueCKaX CXEMa, COCTAaBJICHHAA MO AaHHBIM KapTOYKH

e (t)=141sin(5001+90°) B

i,(t)
C,=50 Mx®

2 = U= N .
R i vy |

1.2?1‘) | | ' Enpasaﬂ HaMOTKaE

r=4000M | | Lq,

! i JeBag HAMOTKA } |
H

3

e,(ty=141sin(500£-315%) B



Tabnuia pe3ybTaToB BEIYUCICHUH

Brraucnennrpie 3HaYCHUS
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Anrebpamueckas Gopma [NoxazarenpHas popma
bananc momHocren IToxa3anus BaTTMETPOB
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DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa s1neKTpoHUKH U 3IEKTPOTEXHUKU

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

IO JUCLHMIIIIMHE <<9J'ICKTpOTeXHI/IKa», 3 CEMECTP

1. Meroauka oneHKH

Pacuetno-rpaduueckoe 3amanme (PI'3) cocrout m3 aByx wacteil. B pamkax PI'3, wacts 1
CTYJIEHTBI JOJKHBI OCBOMUTH DPA3JIMYHbICE METOJAbl pacyeTa JMHEHHBIX SICKTPUUYECKUX Iernen
MOCTOSIHHOTO TOKa. BpimonHenwe dactu 2 PI'3 umeer 1enpr0 NPaKTUYECKOE OCBOCHHE
CTyJIGHTaMM METOJIOB pacueTa M aHaliu3a I[EePEeXOJHbIX PEKUMOB B JIMHEMHBIX LEMIX
CUHYCOMIAJIbHOTO TOKA.

Cmpyxkmypnoie uacmu PI'3:

Yactp 1. AHanM3 TMHEWHOM 2JIEKTPUUECKOM LIETIH TOCTOSHHOTO TOKA.
Yacts 2. [Iepexoanblii mpoliecc B LENU C COCPEJOTOUEHHBIMU ITapaMeTPaMHU.

K Bemonnenuto PI'3  cienyer mpucTynaTh MOCie M3y4E€HUS HEOOXOIMMOIO MaTepualia
0 JAaHHOH TeMe U3 PEKOMEHJOBAHHOH JMTepaTypbl. B Hauane Kaxaod 3agaud cleayer
IPUBECTH KPaTKOe YCIOBHME, PAaCUCTHYIO CXEMY M HCXOJHbIE JIaHHbIE JJIi CBOETr0 BapHaHTA.
Pemenne n0MKHO CONPOBOXKIATHCA ~ HEOOXOOUMBIMH ~ KOMMEHTapusMu M cxemamu. Ilpu
oopMIIeHUH pelleHUs] He CileAyeT HPUBOAUTH BHIBOJBI (POPMYJNI YpaBHEHHUH, UMeoluecs B
yueOHoi nuteparype. PopMyibl clieqyeT nucaTh B OOLIEM BUJE, 3aTEM YUCIIOBas MOACTAaHOBKA
U OTBET C YKa3aHHWEM eJIuHUIl u3MepeHusa. ['paduku u paumarpamMmbl BbIYEPUMBATH Ha
MUJUJIMMETPOBOI Oymare ¢ MOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB. Ha ocsxX KOOpauHAT JOJIKHBI
ObITh yKa3aHbl OTKJAJbIBa€Mble 3HAUEHUS W EIUHMLBI HMX u3MepeHus. Bapuant PI'3
olpeiensercs npenojaBareaeM

Bce wactu PI'3 BeimosHsAoTcs Ha aucrax ¢opmata A4 (B me4yaTHOM BapHUaHTE WIH
HalMCaHHOM BPYUYHYIO).

OuenusaeMble nosuuuu

. BBITNIOJIHEHUE M MPEJCTaBIIEHUE NMOSICHUTENbHOU 3anucku Kk PI'3 onpenenénnoil popmsl B
YCTaHOBJICHHBIE CPOKHU

. BBIIIOJIHEHHUE BCEX ITYHKTOB 3aJaHUs

= [IPaBUIILHOCTb PACYETOB

. WHJVBHIyaJIbHAs] MUCbMEHHA 3aIMTa B AYJUTOPUH, COCTOSIAS B PEIICHNUH JIBYX 3a]a4.

2. Kpurepun ouenkun

o Palota cunTaercs HeBBINOJHEHHOM, €CITM HE BCE MYHKTHI 3a1anHus k PI'3
IPEJICTaBJICHbI, WM BBINOJIHEHBI C IPyObIMU OLIMOKAaMH, OL[EHKA
Heyooesiemeopumenwvro (coctariser 0- 49 6aiios).

o Pabora cuntaeTcst BbINOJIHEHHOH HA MOPOrOBOM YPOBHE, €CIIU MMyHKTHI 3a7anus PI'P
BBINOJIHEHB! (POpMaIbHO, C OIIMOKAMHU, U3 BYX 3ajay, IpelaraeMbIX Ha 3alUTy
pelieHa o/iHa, OleHKa yoosiemeopumensho (50-72 Gamios ).



o Pabora cunraercs BbINOJIHEeHHOH Ha 6a30BoM ypoBHe, ecnu PI'P BbimonneHa ¢
HE3HAYUTENbHBIMU OIIMOKaMH, aITOPUTM pEIICHU 3a/1ay, [Tpe/ijlaraéMbIX Ha 3aIIUTy
BEPEH, €CTh ONIMOKU B YMCIIOBOM MOJICTAHOBKE, OlieHKa xopouto (73-86 6amios).

e Paborta cunTaercs BbINOJHEHHOH HA MPOJABUHYTOM ypoBHe, eciii PI'P BeimonHeHa 6e3
omMOOK, 3a/1a41, peAsiaracMble Ha 3allIUTy PEICHBl BEPHO JI0 YHCIOBOTO Pe3yibTara,
ouenka omauuno (87-100 6asoB).

Ilpumeuanue

Bbannel npuBenens! aia kaxaou u3 yactedt PI'3 u 10mkHBI OBITH YMHOKEHBI Ha BECOBOM
Ko3(PUIMEeHT coriaacHo TalIuIe, MPUBEICHHONW HUXE(CM. II. 3).

3. IIIxkaJa oueHKkH

MakcumanbHO BO3MOXHBIE Oaiibl 3a BeImojgHeHuWe PI'P, Bxoxasmue B OOmMA pPEHTHHT,
yKa3aHbl B HIJKETIPUBEICHHOU Ta0JIHIIe.
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* MaxkcuManbHbIi 0ayul IpocTaBisieTcs 3a KauecTBeHHOoe BbinoiaHeHue PI'3 u cnauy ero B
YCTaHOBJIEHHBIN CPOK.

*  bamibl, nonydeHHsle 3a paboty mo 100-OamibHOHM IIKaje, YMHOXKalOTCS Ha BECOBOMU
KO3 PULIHEHT.

»= JlocpoyHas caada (HE MEHee 4YeM 3a HENEeI0 O YCTAaHOBJIEHHOTO CPOKa) MpaBUIbHO
BBINOJIHEHHOT'O 33/1aHUS MOOLIPSAETCS JOMOJHUTENBHO 1+2 Gannamu.

= 3azepxka B claade 3aJaHusi oleHuBaercs mTpadom 1 Oamnm 3a KaKIyl HEICNIo
OII03/1aHusl.

* B ciyyae Bo3BpaTa 3aaHus Ha JOpaOOTKY M MCHpaBiieHHs olleHka 3a PI'3 moxeT ObITh
CHU)KeHa Ha 1+3 Oana.

*  PacuerHo-rpauyeckoe 3aJaHue CUUTACTCS COaGHHbIM, €CITU CTY/ICHT HaOpan He menee 12
6annoe us 23 603MONCHBIX.

* B oOmell ounenke no aucuumuigHe Oamiabl 3a PI'P yuuThIBaroTCS B COOTBETCTBUM C
npaBwiiaMyd OaJUIbHO-PEUTHHIOBOM CHCTEMbI, TPUBEACHHBIMU B pabouell mporpamme
JUCLUIUIAHBI.

4. Tunosoe 3aganue Ha PI'3



3ananue K pacueTHo-rpadguyeckoii padore

Yacmo 1 Ananusz auneunoil daeKmpuieckoil yenu noCMoanno20 mokd

Jns pacuera 3agaHusl CTYACHT TMOJydaeT MHAWBUAYAIbHYIO KapTOYKY, NMPUMEPHBIN BHUJT
KOTOpOM MpeacTaBieH Ha puc.l. DiekTpuueckas cxemMa, COCTaBJIEHHAas MO JaHHBIM 3TOU
KapTOYKH, ITIOKa3aHa Ha puc.2.

R=2700m 5 R=6300m I

aganue mo TOD Nel Bapuant Ne 110
Betsrs Neo V3L R (Om) E(B)
Ha"-KoH R,=600 Om
1 1-2 700.00 0.0 | 4
2 3-4 500.00 0.0
3 1-6 0.00 2.0
4 3-2 600.00 0.0
5 3-5 630.00 0.0
6 4-2 600.00 5.0 L =T mA
7 5-1 270.00 0.0 R,=500 Om |:|
8 6-4 0.00 0.0 I
Hcrounuk Toka l(2-3)=7 MA ;
(p1-TIPUHSTH PABHBIM HYJIIO. 6 4
Puc.1 Puc.2

[Tpu BBITIOJTHEHUU pacYeTHO-TpadUIeCcKOr pabOThl 9acTh | CTYIEHTHI JOJIKHBI

[To nHANMBUYaNbHOM KAPTOUKE UCXOJHBIX JAHHBIX COCTABUTh CXEMY 3JIEKTPUUYECKOM LEMU.

PaccuuTath TOKM BETBEH METOJIOM KOHTYPHBIX TOKOB.

3. IlpoBeputh pacuer mo 3akoHam Kwupxroda u cocTaBuTh OaJlaHC MOIIHOCTEH aKTHBHBIX U
IMACCUBHEIX 3JIEMEHTOB UCXOOHOU CXeMbl LICTIH.

4. BpIUUCIUTH 3HAUYE€HUE TOKOB BETBE METOIOM Y3JIOBBIX MOTEHIMAIOB (HAMPSKEHHI ), CUUTAs
ONOPHBIM y3€J1, YKa3aHHbIN B UHAWBUIYaIbHON KapTOYKE.

5. Pe3ynbTaThl aHanM3a MPOBEPUTH COCTABIEHUEM OallaHCOB TOKOB BETBEH He3a8UCUMBIX Y3IIOB
UCXOOHOU cxembl TETIH.

6. BrruncauTh 3HaueHue TOKa B BeTBU Ne 4 ucxo0Holl cxembl METOIOM DKBUBAJIEHTHOTO

HMCTOYHHUKA, paCCMaTpUBasi CX€MY OTHOCUTEIbHO YKa3aHHOW BETBU KaK aKTUBHBIN

JBYXITOJIFOCHUK.

™=

Yacmp 2._llepexodnblii npouecc 6 uenu ¢ cocpedontoyeHHbIMU napavempanu
Haiitu mepexoHbIil TOK Ha BXOJ€ LIENMH BTOPOTO MOPsKa, U300paKeHHOW Ha cxeme, U

MOCTPOUTH I'paUK €ro N3MEHEHUS B (PYHKIIUU BPEMEHHU.

3JIC ucrounnka 3aana B uge e(t) = Em cos(10%t + We)

IIpumeyanus:

1) TIpuHYXICHHYIO COCTaBJISIONIYI0 TOKAa PEKOMEHIYeTCsS HAWTH METOJOM KOMILJICKCHBIX
aMIUTUTY] (T.€. CHMBOJIMYECKUM METO/I0M), @ CBOOOHYIO COCTABIISIONIYIO — OTIEPATOPHBIM.

2) Ecnu HauOombiliee 3HAUYCHHE CBOOOJIHOW COCTABJISIONICH OKAXETCS 3HAYUTEILHO MEHBIIUM
10 CPABHEHMIO C aMIUTUTYAOW MPUHYKIEHHONW COCTaBIISIIOIIEH, TO IOMYCKAETCsl pa3/iebHOE
MTOCTPOCHHE ITUX COCTABIISAIONIMX Ha YEPTEKE B pa3HbIX MaciiTadax (6e3 cyMMUPOBaHNUs).
3amaHue: HalWTH MEepexXOIHbI TOK B BeTBU ¢ UCTOUHHUKOM DJIC cxembl, n300pakeHHON Ha
pUCYHKE, U TOCTpOUTHh Tpaduk ero m3MeHenws B (yHkiuu Bpemenu. DJIC umcTouHmka
3aJlaHa B BUJE.




BapuaHtel cxem




1.

DenepanbHOE rOCyIapCcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUUYECKHIH YHUBEPCUTETY
Kadenpa 3neKTpoHUKH U 3JIEKTPOTEXHUKHU

IMacnopt 1a00paTopHBIX padoT

0 JUCHUIUIUHE «DIEKTPOTEXHUKA», 3 CEMECTP

MeTtoanka oneHKu

[Mukn maGopaTOpHBIX pPabOT BBIMOIHSACTCS HA KOMIBIOTEPH3UPOBAHHOM J1a00paTOPHOM
CTEeHJIe, BKIIIOYAET LIECTh 005M3aTeNbHBIX PAaOOT MO CIEAYIOIIUM TEMaM.

1)

2)
3)

4)
5)
6)

7)
8)

HccenenoBanue CTallMOHAPHOIO COCTOSIHUSL PAa3BETBICHHOM JIMHEHHOM 3JIEKTPUYECKOMN
nenu J/p Ne 4.

Henuneiiaple pe3sucTUBHBIC AJIeMEHTHI U 1iend J1/p Ne.27.

ITaccuBHBINM JBYXIOIIOCHUK B IIETIH CUHYCOMAAJIBHOIO TOKA M €0 CXEMBbI 3aMeLIeHus J1/p
Neb.

VccnenoBanue JMHEHHBIX 3JEKTPUUECKUX Iened C HHAYKTUBHO CBSI3aHHBIMHU
katymkamu J/p Nel 1.

ABTOMaTU3UPOBAHHBI  aHANU3  JJEKTPUYECKUX  Lemned IMpu  TapMOHHYECKUX
Bo3aeicTBUSAX J1/p Ne 29,

HccnenoBanue mporeccoB 3apsa U pa3psiia KOHIeHcaTopa.

*KOoMITbIOTEpHBII aHAIN3 IEPEeXOAHBIX TporeccoB Ji/p Ne 31.

*UccnenoBaHne MEPEXOJHBIX MPOLECCOB B IIEMH C IBYMS PEAKTHBHBIMHU 3JIEMEHTAMH JI/P
Ne 25.

Ipumeuanue. pabomsi, nomeuenuwvie (*), 8bINOIHAIOMCI DAKYTLMAMUBHO.
Iloozomoexa k nabopamopmnou pabome

N3yunTh 10 JIEKIUSAM U PEKOMEHOBAaHHOM JIUTEpaType yKa3aHHbIEC Pa3Ieibl.
BHuMarenpHO M3y4unuTh omHcaHue K JabopaTopHOil paboTe.

1

2

3. CocTaBUTh 3aTOTOBKY OTYETA.

4. Ilpu BBIYEPUMBAHUM CXEM DJIEKTPUUYECKHX IIeTel, T0JIb30BaThCsl 0003HAYCHUSIMU,
IPUHATHIMHU B Y4EOHBIX TOCOOUSIX IO JIEKTPOTEXHUKE MOCIEIHUX U3TaHUM.

5. IloaroToBUTH OTBETHI HAa BOMPOCHI JUIsl CAMOCTOSTEIbHOW IPOBEPKU 3HAHUI.

Tpebosanus k omuemy

Otuet o paboTe cOCTaBISIETCA KaXKIbIM CTYIEHTOM U JOJKEH COJIEPKaTh:
HOMEp ¥ HAaMMEHOBaHUE padoThI,

11e1b paboTHI,

HCCIIETyeMbIE CXEMBI;

TaOIUIBI U3MEPEHUH U BBIYMCICHUH;
pacueTHble (hOPMYIIBI M MaTepHallbl pacyera;
rpaduKy, MIOCTPOEHHBIE 110 pe3yabTaTaM dKCIIEPUMEHTOB, C YKa3aHUEM

ok wdPE

MacurTaboB MO OCSM.

6. BBIBOABI MO paboTe.

OueuueaeMbte no3uyuu.

®" IOJIFOTOBKA K paboTe (3aroToBKa MPOTOKOJIa U OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI)
® BBIIIOJTHEHUE PAOOTHI



= opopmIIeHHE TIPOTOKOTIA
= 3amuTa paboThl

2. Kpurtepum oneHku

[{ukn maGopaTopHBIX pabOT CYMTACTCS HEBBIMOJHEHHBIM, CCIIM HE BBIIOJHEHO OoJiee
JIBYX ¥ 3aIMIIEHO MEHEee TIOJIOBIUHBI BHIMOIHEHHBIX paboT. Ouenka cocrasiser _0 - 8 Gamios.

[Mukn nabopaTOpHBIX pabOT CUMTAETCS BBHINIOJHEH Ha MOPOrOBOM YpPOBHE, €CIIH
BBHITIOJTHEHO HE MEHEE IIeCTH, U3 HUX 3aIlUIICHO Oosiee MoJIOBUHBI, paboT. OleHKa COCTaBIIsET
9 —12 OGamos.

[{uki 1abopaTOPHBIX padOT CYMTAETCS BHITIOJHEH Ha 6230BOM YPOBHE, €CIIM BCE pabOTHI
BBITIOJIHEHBI, M HE TPEX U3 HUX yCIEeHO 3anuiieHbl. Ounenka cocrapisier 13 - 16 _Gamios.

[{ukn 1a00paTOPHBIX paOdOT CYMTACTCS BBHITOJIHEH HA MPOJABHHYTOM YPOBHE, €CJIM BCE
paOOTHI BBINOJHEHBI M YCIEHIHO 3allUIICHBl B CPOK, B OTYETaX IMPUBOIUTCS aHAIU3
MOJIyYEeHHBIX pe3ynpTaToB. OueHka coctasisieT 17 - 18 6anos.

3. kajaa oueHKH

dopmupoBaHue pEHTHHra CTYAEHTa B XOJE BBHINOJHEHUS J1a0OPaTOPHBIX pPadOT
IPUBEJCHO B Tabuuie. YKa3aHO UX KOJIMYECTBO, BecoBOW ko3 duiueHT «K», Ha KOTOpBIH
cilenyeT YMHOXaTh CYMMY IMOJYYEHHBIX (MM MaKCUMaJIbHO BO3MOJKHBIX) OQJIJIOB, @ TaKkKe
MakcHuMasbHas (pacueTHasi) cymma 0ajioB 3a CEMECTP.

m
= 3 2 o
5 'S S 5
g ~ © z’ o )E = < 8
Buj yueOHoM 5 - & 885 2 £ cS3
NeATENFHOCTH E o 2 E[ S8x = 82« S22
A = £ = A= c M =z =28
/M= @) o (ORI N=Y =
OaJLITBI - - OaITBI
JIabopaTopHbIe padOTHI 1 1 1 3 6 1 18

» Kaxaas U3 BBIIOJIHEHHBIX, CAAHHBIX U 3aMIIEHHBIX 8 CPOK 1a00pPaTOPHBIX paboT
OlIeHUBAeTCs B 6 OayutoB MakcuMyM. MakcUMaIbHOE YMCIIO OANJIOB 32 BCe TaOOpaTOpHBIE
paboTsl: 3 X6 1= 18 6a/10B.

* 3a BbINOJHEHUE (aKyJIbTaTUBHBIX MYHKTOB JJabopaTopHOU paboThl AobaBisiercs 1 Oam.
3ammra u caava 1abopaTopHOM paboOTHI MOCe CpoKa, HEOPEKHOCTh OPOPMIICHHSI OTYETa
HPUBOJAT K YMEHbILIEHUIO peiiThHra Ha 1+2 Oania (3a paborty).

* [{ukn mabopaTopHbIX pabOT CUMTAETCS BbIMOJHEHHBIM, €CJIM CTYAEHT HaOpaa He MEeHee
9 6am10B U3 18 BO3MOKHBIX.

» B o6meit onenke mo aucuurimHe Oamisl 3a PI'3 yuuThIBalOTCST B COOTBETCTBUU C
npaBUiIaMyd OaJUIbHO-PEUTHHTOBOM CHCTEMBI, NPUBEACHHBIMU B pabodell mporpaMme
JUCLUTUIMHBL.

4. Tlpumep coaep:kaHus J1a00PaTOPHOIi padoThI




JlaGoparopHasi pabora

HEJIMHEWHBIE PE3UCTUBHBIE DJIEMEHTBI
N OENN
esab padoThi:

1. 9KCHepI/IMeHTaJ'II)HO IIOJIYYHUTH BOJIBT-aMIICPHBIC XapaKTCPHUCTHUKU HEJTUHEHHBIX
PE3UCTUBHBIX 3JICMCHTOB.
2. Hay‘lI/ITBCH pacCUuThbIBaTh LEIH IMOCTOSIHHOI'O TOKa C HEITUHEHHBIMHA PE3UCTUBHBIMU

9JICMCHTaMU.

O0beKT U cpeacTBa uccjieJ0BaHUS
OOBEKTOM HCCIICIOBAaHUS SIBISICTCS DJICKTPUYECKas IIeMb C OTrpaHUYUTETBHBIM

pesucropom R,,, =220 OM, BKJIIOYCHHBIM IOC/E/IOBATEIBHO C JIAMION HAKAIMBAHHS MM CO

CTaOUITUTPOHOM, W TIEPEMEHHBIM pEe3UCTOp, MOJKIIOYAEMBIA MapajuielbHO HEeTUHEHHOMY
aneMenTy. Jlamna HakanuBanus (CMH-10), crabunurpon (KC456 A) u nepeMeHHbI pe3uctop
(CII4-2M 1 kOm) - u3 Habopa MUHHOJIOKOB.

Jlig n3MepeHHit NCIOIb3YIOTCSl BUPTYabHbIE BOJBTMETP U aMIIEPMETP, BHIBEJCHHbBIE Ha
KOHHEKTOp, WM KOMOMHHMpOBaHHbIE HUGPOBBIE MPHOOPHI. 3HAYEHUS TOKOB U HAMpPSLKEHUN
TaK)K€ HaXOJATCS KOCBEHHBIM IIyTEM; UX PACCUUTHIBAIOT C MOMOIIBIO METO/A 3KBUBAJIEHTHOIO
UCTOYHUKA, UCTIONB3Ys 3aKkoHbl OMa u Kupxroda.

Hccnenyemas memb €O CTaOMIMTPOHOM, TMPEJCTABISET COOOH  mHapaiiebHbINA
JJIEKTPOHHBIA K04 M MOXET OBITh HKCIOJNb30BaHA B pPEAIbHBIX YCIOBUSX B KadecTBe
MPOCTEUIIIEr0  MapaMeTPUUECKOro  CcTabwiu3aTopa HampspkeHus Wik GOpMHpPOBATENS
OJIHOTIOJISIPHBIX UMITYJICOB HAMPSIKEHUSI.

BMecto OCTOSHHOTO HampsDKEHHsS Ha BXOJ CXEMbl MOXET OBITh  MOJAHO
CHHYCOMJIAJIbHOE HAIPSDKEHUE DJIEKTPOHHOTO HU3KOYacTOTHOrO reHepartopa. B arom ciydae
cxema OyneT paboTaTh B pexkuMe (GOopMUPOBATENS OJHOMONISIPHBIX TPanelenuaadbHbIX BBIXOIHBIX
UMITYJBCOB.

OO0mme cBegeHU

3aBUCHMOCTh HANPSDKEHUS 3JIEMEHTa dekTpryeckoi 1enu ot Toka U(l) wim HaoGopoT
I(U) Ha3bIiBaeTCs €ro BOJIBTAMIICPHOI XapaKTEPUCTHKO.

VY NMHEHHBIX Pe3UCTOPOB BOJIbTAMIIEpHAs XapaKTepPUCTUKA MPEACTaBISIET COOON MPAMYIO
muanio U = Rl (puc. 27.1). YV HenuHEHHBIX 3J€MEHTOB (JaMIlbl HAaKaJMBaHUs, dJIEKTpUUYECKast
Jyra, AUOJbl, TPAH3UCTOPHI U JIPYTHe AJIEKTPOHHbIE TPUOOPHI) 3Ta 3aBUCUMOCTh 00Jiee CI0XKHAs
Y 4acTO HEOHO3HAuHasl.
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JlBe INpUHLMIHUAIBHBIE CXEMbl M CHATUSA BOJBTAMIIEPHBIX XapAKTEPUCTUK Ha
MOCTOSTHHOM TOKE M300paXkeHbl Ha puc. 27.2a) u 27.26). B HUX UCTONb3yeTcs peryaupyeMblit
UCTOYHMK ITOCTOSIHHOTO HAlPSKEHHMs, @ Pe3UCTOP Ry B 3THX CXeMax CIy>KUT AJIsl OrpaHUYEHHUS
TOKA B LIEMH [IPU MaJIbIX CONIPOTUBIICHUSAX UCCIIELYEMBIX 3JIEMEHTOB.

6) Rorp |

Puc. 27.2

Cxema (a) Ha3bIBaeTCsl CXEMOM HM3MEpPEHMsI C IOIPEIIHOCTBIO 10 HampshkeHuro. OHa
UCIONB3YeTCsl B TOM Cllydae, KOI/la CONPOTHUBICHHE MCIBITYEMOIO 3JIEMEHTA BEIMKO I10
CpPaBHEHHMIO C CONPOTHUBICHMEM amrepMmerpa. Torja IoKa3aHuEe BOJbTMETpa OJIM3KO K
HAIPSDKEHUIO HA BJIEMEHTE, XOTsI (PaKTUYECKHM OH HM3MEpPSET CyMMY HANpSHKEHUH Ha JAaHHOM
3JIEMEHTE M aMIepMeTpe.

Bropas cxema (0) Ha3bIBaeTcsi CXeMOH M3MEPEHHUsS C MOTPEUIHOCTHIO IO TOKY. 3/1eCh
amrepmeTp (pakTUYECKU U3MepseT CyMMY TOKOB B JJAHHOM 3JIEMEHTE U BOJIBTMETpE. JTa cxema
UCIONB3YEeTCsl, €CIU CONPOTHUBICHHE HCIBITYEMOIO 3JIEMEHTa Mal0 II0 CpPaBHEHHIO C
COINPOTUBIIEHUEM BOJIbTMETpa. Toraa TOK BOJIBTMETpa ropas3/lo MEHbIIE TOKa B HCIBITYEMOM
3JIEMEHTE U UM MOKHO IIpeHeOpeyb.

B nanHoil pabote 1o cxeme (a) CHUMAIOTCSI BOJIbTaMIEPHBIE XapaKTEPUCTUKH JIAMIIbI
HaKaJIMBaHUS U MpsMas BETBb XapakTepUCTUKU crabuiutpoHa. [lo cxeme (6) cHMMaroTcs
oOpaTHasi BETBb XapaKTEPUCTUKU CTAOUIIUTPOHA.

Pabouee 3aganmne

1. CobGepure uenp (puc. 27.2.a) nisi CHATHUS BOJBTAMIIEPHON XapaKTEPUCTUKH JIAMITHI
HakanuBaHUs. MOHTaxxHas cxema u3o0paxeHa Ha puc. 27.3. Obpamume eénumanue,
umo eonbmMMemp U aMHEpMemp 6 IMOU cXeme CEOUMU NOJIOHCUMETbHbIMU
KAeMmMamu nOOKI04eHbl K mouxe «An.

2. V3MmeHss TOK B IeNMH, KaKk TMOKa3aHo B Tabn. 27.1, 3anumure B TaOIHILY
COOTBETCTBYIOIIIME 3HAUEHUS HANPSOKEHUS Ha JlaMrie U Ha puc. 27.4 moctpoiite rpaduk
BOJIBTAMITEPHON XapaKTEPUCTUKH JIAMITBI HAKAJTUBAHUSI.

Tabnuma?27.l
I, MA -40 -30 -20 -10 0 10 20 30 40

3. 3ameHuTe JaMITy HaKJIMBaHUS CTAOMIINTPOHOM, COOITIOast MMOJIIPHOCTD, MTOKa3aHHYIO Ha
puc. 27.3, ¥ CHUMHTE €ro BOJBTAMIEPHYIO XapaKTEPUCTHUKY, yCTaHaBIUBas JHOO
HanpspKeHus, 00 TOKHW, yKa3aHHble B TaOn. 27.2. /lna yeenuuenus mounocmu npu
OMPUYAMEIbHBIX HANPANCEHUAX U MOKAX 60JIbMMempP 00J1)CeH Oblmb NOOKIIOUEH K
mouke «B», a npu nonoxcumenvnvlx — Kk mouke «A». I'padux BombTaMIEpHOM
XapaKTePUCTUKH CTAaOMIIMTPOHA MOCTpOTe Takxke Ha puc. 27.4. YacTe XapaKTepUCTHKH,
COOTBETCTBYIOIIEH 00paTHOMY BKIIIOYEHHIO P-N mepexojia CTaOWIMTPOHA, TIOCTPOUTH B
NEPBOM KBaJ[paHTE, a JPYryl0 €€ YacThb, COOTBETCTBYIOIIYIO MPSIMOMY BKIIIOUEHHIO — B
TpPEThEM.

Tabnanuna27l2

I, MA | -40 -20 0 4 10 20 40




BJIOK TEHEPATOPOB HAITPSDKEHWIA C HABOPHBIM TIOJIEM
CETb
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40 -30 -20 -10 O 10 20 30 w™mA
Puc. 27.4

4. B mnepBom kBagpante BAX cTaOMIUTpOHAa TOCTPOUTH «OMPOKHHYTYIO» BAX
TOKOOTPAHUYMBAIOIIETO pe3ucTopa R, (HATPY304HYIO MNPAMYIO) Ui OJHOTO U3



NOPEbIAYIIUX 3HAUYCHUH BXOJHOTO HAMpPSDKEHUS, TPEBBIIIAIONIETO HAIMPSDKEHHE
anekTpudeckoro mpobosi cradmwmmrpona (U > 4 B). Onpemenuts u3 rpaduxoB
HaNpsHKEHUE U TOK HEJTMHEWHOTO 3JeMEeHTa JUIsl BBIOpaHHOTO HanpspkeHnus U u cpaBHUTH
MOJIYYEHHBIH PE3yNbTaT C SKCIEPUMEHTATIbHBIMH JAHHBIMU.

5. Ilpu oOpaTHOM BKJIIOYEHUH, HApAICIbHO K CTAa0MIUTPOHY BKIIOYUTH HArpy3Ky -
MIEPEeMEHHBII PE3UCTOp, YCTAHOBUB €ro CONPOTUBJICHHE B 2 -3 pasza IMpeBBIIIAIOIINM
3HAYCHUE Rorp.

6. JInst BXOAHOTO HAIpsDKEHHs, BBIOpaHHOTO B 1.4, M3MEPUTHh HANPSHKEHHE Ha HarpysKe.
PaccunrtaTh OCTajgbHbBIC MapaMeTphl HEIMHEWHON 3JIEKTPUYECKON MM U Pe3yIbTaThl
3aHecTd B Tabmuiry 27.3.

PesyabTaThl pacyera nenu co crabMINTPOHOM Tabnauma 27.3
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Pe3y.111>TaT1,1 pacuera uenm ¢ JaMIIO HAKAJIHBaHUSA

TaoOonunga 27.4

UBX
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7. 3aMEHMTh B CXE€M€ CTAaOWIMTPOH Ha JamIy HakanuBaHus. V3MepuTh HampsbkeHuEe Ha
JaMIie HakajauBaHUs. PaccuuTarh ocTaimbHBIE MapaMeTpbl HEIWHEHHOW 3JIEKTPUYECKON
LENH U Pe3yNIbTaThl 3aHeCTH B Ta0nuiy 27.4. CpaBHUTH ONBITHBIC H PACYETHBIC JaHHBIC.

8. YcTaHOBHUTH B CXeMe €O CTaOWJIMTPOHOM BXOjaHOe Hampsbkenue, Ha (20 — 25)%

npespimatoree  3Hauenne U B Tabmume 27.3.  Omnpenenuts  KodpUIUCHT

CTa0MIIN3alN MTApPaMETPUIECKOT0 CTa0MIM3aTopa Mol HArpy3Kol. DTOT KOdPPUIHEHT
PaB€H HU3MCHCHUIO HAIIPAKCHHA UBX , ACJICHHOMY Ha HW3MCHCHUC HAIPSIKCHUSA U

AU
—=% . OOBACHUTD MOJTyYEHHBIE PE3YIIbTATHI.

2
9. OTKIIOYNTh HMCTOYHUK TIOCTOSHHOTO Toka. [lomath Ha cxeMy cumycoudanvHoe
HanpsceHue ¢ 2eHepamopa HU3KOU 4acmomai.
10. C mnomompio ABYXJIy4eBOro ocuuiorpada H3MEPUTh BXOJHOE HANpsKEHUE U
HalpspKeHNE Ha CTaOMIIMTPOHE.
11. 3apucoBarh OCIMIUIOTPAMMBI BXOJITHOTO U BBIXOJIHOTO HAIPSKEHUH B PEKUME XOJIOCTOTO
X072 ¥ o Harpy3koi. OOBSICHUTE H3MEHEHUST (POPMBI BBIXOAHOTO HAIIPSKEHHS.

crab *

k

ctad —

MeToauueckue YKa3aHud 1 pEKOMECHAAIUHU

IIpu pacuere »3nEeKTpUUECKUX Lemell 000N CIOXKHOCTH € OJHUM HEIMHEHHBIM
JJIEMEHTOM HauOoJee YacTo UCHONb3YIOTCS METOABl HKBUBAJIEHTHOIO TIe€Heparopa U
nepecedeHus xapakrepuctuk. CyTs epBOro MeToa.

1. PazpeiBaeTcsi BeTBb, coOjAep)Kalllas HENUWHEHHBIH 3neMeHT. W3mepsercs unum
paccuMThIBaeTCs HaNpsDKEHHE B Todkax paspbiBal KOTOpO€e, B JaJIbHEUILIEM

XX 2
HMCHYCTCA KaK 3I[C 9KBHUBAJICHTHOI'O TCHCPATOPA XOJIOCTOI'0 X04a E3 = Uxx .
2. I/ISMepﬂeTCSI WX PACCUUTBIBACTCA COIIPOTHUBIICHUEC OTHOCUTCIIBHO TOYCK pPa3phbiBa,

KOTOpPOE, B ﬂaHBHeﬁmeM, HUMCHYCTCI BHYTPCHHHUM COIIPOTHBJICHUEM 3KBUBAJICHTHOI'O

ucrounuka R, =R, . [Ipu pacuere cxema npeoOpa3yeTcs B MACCUBHYIO, ISl YETO BCE



uctouyHuku DJIC B nenu IOKHBI OBITH 3aKOPOYEHBI, @ UCTOUHUKH TOKAa - Pa30pBaHBbI.
IIpu oneiTHOM ompeneneHur R, TOYKM pa3pbiBa COECOUHSIOT Yepe3 aMIepMeTp U

(UKCUPYIOT TOK KOPOTKOro 3aMmblkanud - | .. Torma Ry, = E5 /1.

3. Hcxomnast cxema 3aMeHsIETCS SKBHBAJICHTHOU (puc. 27.5). [l pacueTa Toka B €€ BETBU
yIOOHE BCEro WCHOJIB30BaTh METOJA TICPECEUYCHUS XAPAKTEPHUCTUK, KOTOPBIN
3aKio4aercss B rpaduueckom pemenun ypasHenus U, =FE,—IR . IIpaBag uacth

YpaBHEHHUs JIMHEHHAs W IPEACTaBIseT coO0OW mpsMyro juHMIO. IIpuMeHuTEnbHO K
peliaeMoun 3a1a4de, METO/l COCTOUT B CIEIYIOLIEM.

R, | B nepBom kBaapante, rae mnoctpoeHa BAX crabwimtpoHa,

[OJly4yeHHass NpU €ro OoOpaTHOM BKIIOUYEHHHM, Ha ocu alcruce

OTKJIQJIbIBACTCS TOK KOPOTKOTO 3amblkaHusl,=E,/R,, a Ha ocH

E, Rf|H9 opauHar  —E,. JlaHHplE  TOYKHM  COCAMHSIOTCA  IPSMOM,

NPECTAaBIAIONIYI0 c0o00i «3epkanbHyro» BAX pe3ucTuBHOTO
snemMenTa R, . Touka nepeceyenus XapakTepUCTUK JTMHEHHON YacTH

Puc.27.5 YpaBHEHUS U HEJIMHEHHOTO 3JIEMEHTA SIBJIICTCS PEIICHUEM 3a/1auH.

IIporpamma qomManiHed NOArOTOBKHU
K BBINOJIHEHUIO PadoThI

1. ITo y4ueOHBIM MOCOOMSM M KOHCHEKTY JEKLHUH MOBTOPUTh WIM H3YUUTh CIEIYIOLINE
BOIIPOCBI:

— MOHATHE O JIMHEHHBIX U HEJIMHEHHBIX PE3UCTUBHBIX 2JIEMEHTAX IEKTPUYECKUX LETEeN U UX
XapaKTEePUCTUKAX;

— rpaduyecKre METO/Ibl aHAJIM3a HETMHEWHBIX Lenei.

2. 3arotoBuTh OJaHK OTYETA MO PabOTE M MIUIITMMETPOBYIO Oymary ais rpauKoB.

3. B 3arotroBke poTokoJia paboThl IPUBECTU KOHTPOJIbHBIE BOIIPOCHI U OTBETHI HA HUX.

KoHTpoJibHBIE BONIPOCHI

1. Kakue a1eKTpuuecKnue e Ha3blBAIOTCS HETMHEUHBIMU?

2. Yro Ha3bIBaeTCs CTAaTMUECKUM U JAU(PepeHInanbHbIM CONPOTUBICHUSIMH HEJIUHEITHOTO
ayieMeHTa’?

3. Kaxoii ywactoxk BAX cTaOunuTpoHa COOTBETCTBYET MaKCHUMaJbHOMY, a KaKOW —
MUHUMAaJIbHOMY TU((epeHIIMaTEHOMY COIIPOTUBIECHUIO?

4. Yo Ha3bIBAETCS HATPY30UHOM MPSIMOi (KpUBOM) 1 KaK OHA CTPOUTCA?

5. B kakoM cnyyae W KakuM 0Opa3oM MOXXHO 3aMEHUTh IpH pacyeTe HeIMHEHHoe
COIPOTHBIICHUE JINHEHHBIM CONPOTUBIIEHUEM U UCTOYHUKOM DJ[C?

6. B kakoM cnyyae u KakuM 0Opa3oM MOXXHO 3aMEHUTh IpPH pacyeTe HeIMHEHHoe
COIPOTHBIICHUE JINHEHHBIM CONPOTUBIIEHUEM U HICTOYHUKOM TOKa?

7. UeM OrpaHUYUBAIOTCS MAKCUMYM M MUHUMYM BXOZHOI'O HAIIPSDKEHUS B TapaMETPUUECKOM
cTabunmuzarope HanpsKeHUs ?

8. Uro HyXHO M3MEHUTb B HCCIEAyeMOW cxeme (GOpMHUPOBATENST HMITYJIBCOB, YTOOBI
MOJIYYUTh Ha BBIXOJI€ UMITYJIbChl OTPULIATENILHOM MOISIPHOCTH?



DenepanbHOE rOCyIapCcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUUYECKHIH YHUBEPCUTETY
Kadenpa 3neKTpoHUKH U 3JIEKTPOTEXHUKHU

IMacnopt « AHauBUAYAIbHBIE JOMALITHHAE 321241

0 JUCHUIUIUHE «DJIEKTPOTEXHUKA», 3 CEMECTP

1. MeToauka olleHKH
C uenpi0 OCYIIECTBICHUS HEMPEPHIBHOIO MOHUTOPHUHTA PabOThl CTY/EHTA U YIyYLICHHS
YCBOEHHUSI Marepuaia B TEYCHUE CEMECTpa, CTYACHT MOJIy4aeT Ha MPAKTHUYECKUX 3aHATHUIX

WHMBUIYAJIbHBIC 3a7[a4M, KOTOPbIC BBITOJHSIIOTCS MMCHBMEHHO KaK JIOMAIIHSS KOHTPOJIbHAS
pabora.

KOHTpOJ’ILHaﬂ pa60Ta BKJIIOYAeT & WHAUBUAYAJIBHBIX 3a/la4 IO CJICAYIOIIUM TCMaM.

1. AHanmu3 IBYXITOJIFOCHUKOB B IIETIH MTOCTOSHHOTO TOKA (2-3 Hefens).

2. Pacuer pa3BeTBIICHHOM 1IETIH MTOCTOSIHHOTO TOKa (4-5 Henens).

3. AHanmM3 IPOCTHIX IEKTPUIECKUX IIETIeH ImepeMeHHOro Toka (6-7 Hemems).

4. Pacuer aIeKTPUYECKUX IIeTei mepeMeHHoro Toka (8-9 nemens).

5. AHanu3 3NEKTPUYECKUX 1enei B pezoHancHoM pexxume (10-11 nenens).

6. Ilepexomusblii mporecc B IEMH IMEPBOrO MOPAIKA C COCPEIOTOUYCHHBIMH IapamMeTpaMu
(MCTOYHMK MOCTOSTHHOTO ToKa) (12-13 Hemers).

7. IlepexoIHBIi Mpoliecc B IETH MEPBOTO MOPSIIKA C COCPETOTOUSHHBIMU MTapaMeTpaMu
(MCTOYHUK MOCTOSTHHOTO ToKA) (14-15 Henens).

8. Llenu ¢ pacnpenencHHbIME mapamerpamu (16-17 nenens).

Cpok cauu 3a1aHuil yKa3aH B CKOOKaXx.

Ouenusaemvle nozuyuu
* [IpaBHJIBHOCTBH pacyeToB
*  OnTuMalbHbIN BBIOOpP METO/A pEIICHUS
* Hanuuue noscHeHU# K pacyeTam U HEOOXOIUMBIX CXEM
= [IpoBepka pacueroB

2. Kpurepum oueHkun

KonrtponbHas pabota (13 BOCbMH 3ajay) OLEHUBAETCS B COOTBETCTBUU C MPUBEIEHHBIMU
HIKE KPUTEPUSIMU.

KonrtponbHas pabota cuMTaeTcss HeBBINOJHEHHOM, eciii 0e3 CYIIECTBEHHBIX OLIMOOK
BBINTOJIHEHO MEHEE YeThIpeX 3aaad u3 BockMu. Onenka cocranisier 0 - 5 6amos.

PaGoTta BeITIONIHEHA HAa MNOPOrOBOM YPOBHE, €CIM 0€3 CYIIECTBEHHBIX OIIHUOOK
BBINTOJIHEHO 0O0JIee YeThIPeX 3a1a4 U3 BOChMH 00s13aTeNbHbIX. OleHka cocTaBisieT 6- 8 Ganos.

PaGoTa BhImosiHEeHa Ha 06a30BOM ypOBHE, €CJIHM BCE 3aJaHMS BBITIOJIHEHBI B CPOK 0e3
omm6Ook. Onenka cocrapiseT 9 - 10 6amos.

PaGoTta cumTaercs BBITOJIHEHHOH Ha MPOABHHYTOM YpOBHE, €CIHM BCE 3aJaHHS
BBITTOJIHEHBI B CPOK 03 OImMOOK, IpY peIIeHUH 3a7ad UCIOIb30BaHbl OPUTHHAIBHBIC TIOAXOIBI,
MPUBONTCS aHAIN3 pe3yabTaToB pemeHus. Onenka cocrasiser 11 - 12 6amios.



3. IIkajaa oueHKH

MakcumansabiM Oamtom (1.5 Oanna) oneHuMBaeTcs MHIAMBHIyaldbHAs 3ajada NpU HAIWYHU
IIPOBEPKU U MOSCHEHUH pacyera. BolnonHeHue 3a1a4u HECKOJIBKUMH CIIOCO0aMU, OPUTHHATBHOE
peleHre moompsiercss AonoaHuTeNbHbIME Oartamu (.1+106am1. MakcuManbHBIA PEHTHHT TIO
WHIUBHIyaJIbHBIM JJOMAIITHUM 33J1adaM (3a BoceMb 3aj1a4).  8*1.5=12 Oaos.

B oOmeli omenke mo AMCHUIUIMHE Oaiiibl 32 KOHTPOJBHYIO pabOTy YYUTHIBAIOTCS B
COOTBETCTBHUH C MPAaBUIAMHU OAIbHO-PEUTUHIOBOM CUCTEMBI (OaIIbl 32 MPAKTHYSCKHUE 3aHATHSA)
NPUBEJICHHBIMU B paboyeil mporpaMme AUCHUTUIAHBL.

4. Tlpumep BapHaHTa KOHTPOJbHOI padoThbl U3 BOCBLMH MHIMBHIYAJIBHBIX JOMAIIHUX
3a1a4

1. AHajau3 ABYXNHOJICHUKOB B I[eNH MOCTOSIHHOI0 TOKA.

O/1C ucToyHuKa HANPsDKEHUS 3a/1aHa B BOJIbTAX,
conpoTuBiieHus B Omax.

1. Onpenenuts HanpsikeHue U g 1 conpoTuBieHue R gp.
BMmecTo ncTouHMKa HANPSHKCHUS BKJIFOUATH UCTOYHHUK TOKA
J=0,5 A. OnpenenuTs Te K€ BEIIMYUHBI.

Es=4B; Eg=6B;
R1:R2:R3:R4:3OM;R5:20M;
R6=7OM.

Onpenenutsb: TOK |5 .

3. Aunaau3 MPOCTBIX JIECKTPUICCKHUX neneii rapMmoOHMYIE€CKOIo ToKa.

[lerb cocTOUT U3 TTOCIIEIOBATEIHFHOTO COCTMHEHHBIX aKTUBHOT'O COMPOTUBIICHUS R,
uHAyKTUBHOCTH L = 0,142 'l u emkocTh C. Hanpsikenne Ha 3axxumax tenu 120 B, Tok nenu 4
A, axtuBHasg montHocTh 240 BT, yactora 50 I'm.

OHpeI[eJ'II/ITB AKTUBHOC COIIPOTHUBJICHUC U CMKOCTb. O6T>$ICHI/ITB, Mmo4yeMy CymecCTBYCT ABa
S3HAYCHHUA €EMKOCTH, YIOBJIICTBOPAIOIHNX YCIIOBUIO.

4. AHa/IU3 rapMOHHYECKOI0 NMPOLecca B JMHEHHBIX JJIeKTPHYECKUX HensiX

U, = 120 B,
R1 =10 Om, X5 = 40 Om, Rg = 20 Om, X4 = — 20 Owm.

Haiitn mokazanue BaTTMETpa B LIENHU

5. AHaiu3 3JIeKTPUYECKHUX Lieneil B pe30HAHCHOM pe:KuMe



R1:100M;R2:X2;|1:10A.
1,=141A; U=200B.

Ornpenenuts BXogHOM TOK |, 1 mapametpel R 2, X1, X2,
€CJIM 1IeTTh HACTPOEHA B PE30HAHC.

6. IlepexoaHblii Mpolecc B LENu MNEPBOro MOPsAKA ¢ COCPeI0TOYEHHBIMH
napaMerpamMu (MCTOYHHMK MOCTOSIHHOTO TOKA)

Jlano:

E =200(B);

r =30(0m);

C =500(mx D).
Omnpenenuts i,(t) B mepexoqHOM pexxuMe KIACCUUSCKUM
METOIOM.

7. HepeXOHHblﬁ nmpouecce B uenu ¢ COCpeA0OTOUYCHHBIMU MapaMeTpaMu (I/ICTO'IHI/IK

rapMOHUYECKOI0 TOKA)

JlaHo:

e(t) = 200sin(L00 t+ %)(B);
I, = 30(Om);
r,=r,=2(0Mm);

L =0,1(In).

Omnpenenuts: i (t) B mepexoqHOM pexuMe.

8. AHaJU3 rapMOHUYECKOIo Mpolecca B JIeKTPHYECKHUX HeNsX ¢ pacnpenaejeHHbIMU
napamMerpamMu (JUIMHHbIC JIMHHUH)

~
Qﬂl - Qzl Ry

Hanpspkenue u, (t) =u(0,t) B KOHIIE OTPE3KA OJHOPOIHON
auHAK 0e3 moTeph JumHou | = 4 (M) U3MeHsIeTCs 110 3aKOHY
U, (t) =120sin 3-10°t (B). 3anumuTe BhIpaxeHus
MIHOBEHHBIX 3HaUCHUI HanpspkeHus u, =u(l,t) 1 Toka

il =i(l, t) B Ha4ane OTpe3Ka, CCIIN:

a) 3HAYCHUS COTMPOTHBIICHUS HArpy3ku R, u

XapaKTepUCTUUYECKOTO CONPOTHBIEHU TUHUU Re = 100 Om
OJINHAKOBBI

b) comporuBnenue Harpysku R, =0.5R.



