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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (efepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneyunansHocTu): 12.03.02 ONToTeXHUKa

& OC BBefeH B aeinctame npmkasom Ne215 ot 12.03.2015 ., gata ytBepxaeHms: 01.04.2015 .

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

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 12.03.02 ONTOTEXHMKA

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:

3aMecTuTeNb 3aBeaytoLLero Kadeapoi Ay6Huuies HO. H.



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:

y1. BNafeTb METOAAMM NMPUMEHEHNS OCHOBHbIX BUOB 3/IEKTPOHHbIX YCTPOICTB M COBPEMEHHOI 3/1EMEHTHO
6a3bl 3NEKTPOHVKN N MUKPOINEKTPOHUKM;

Komnemenyus @I0OC: 1IK.1 cioco0HOCTH K MATEMATHYICCKOMY MOAETHPOBAHAIO MPOTECCOB H 00HEKTOB
ONTOTeXHUKH H HX HCCTeIOBAHNAIO HA 0a3e CTAHAAPTHBIX MAKETOB ABTOMATH3NPOBAHHOT0 NPOCKTHPOBAHAS I
CaMOCTOATE/ILHO PA3padoTAHHBIX HPOTPAMMHBIX IPOAYKTOB; ¢ 4ACHIU CIIEOVIOMUX PE3YIbHIAO0E 00YUeHUN:

31 COBpeMEHHbIe TEHAEHUWWN Pa3BUTUA 3/IEKTPOTEXHUKN

Komnemenyun ®@I'OC: TIK.2 cnoco0HOCTH K HPOBEICHHI0 SKCIePAMEHTAILHBIX H3MePeHHil ONTHYECKAX,
(poToMeTPpHUECCKAX H IEKTPHUCCKAX BeJIHYHH H HCC/IETOBAHNISL PAINYHBIX 00bEKTOB 10 32JAHHOH MeToHKe;
€ yacmu ceoyIonux pe3yibmanos ooy ueHus:

32. OCHOBHbIe MPOLIECChI B 3NEKTPUYECKNX LIENAX.

2. TpeboBaHuss HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUUMINHbI

Tabnmuya 2.1
Pe3yf|bTaTb| N3yveHnsa gncunnInHbI no ypoBHAM OCBOEHUA (I/IMETb CDOprI opraHumsaunn
npeacTaBneHne, 3HaTb, YMeTb, BNageThb) 3aHATUN
ANeKTPOTEXHNKA
MK.1.31 CoBpeMeHHble TEHAEHL NN PasBUTUA 3/TIEKTPOTEXHUKN
1.0 Pa3iMIHBIX MaTEMaTHICCKHUX MOJECIIAX S3JICKTPOMaroHuTHBIX ycmOﬁCTB 154 ﬂE‘KLI,l/IVI; ﬂpaKqueCKme 3aHATUSA
o AXoax, UCIIONIB3YyEMBIX IIPH MO ICJTUPOBaHUA BaKHEUIMHX SJICKTPOMarHuTHBIX
IIPOIECCOB
2.00 OCHOBHBIX 3aKOHAX H HNPpUHIAIAX TECOPHUN SJIICKTPUICCKHX nenei ﬂE‘KLI,l/IVI; ﬂpaKqueCKme 3aHATNS;
JabopaTopHble paboThl;
CamoctoaTesibHasa paboTa
3.CHOCO6BI OTPaXXEHM PCAJIbHBIX (pHSHIIECKI/IX SIBIICHU B BHJE Ppa3iINIHBIX HEKU,MM; ﬂpaKqueCKme 3aHATNS;
SIEKTPHUIECKHX CXEM 3aMEICHUA CaMOCTOﬂTeﬂbHaﬂ pa60'|'a
4. MartemaTrueckue MeTO/Ibl, IpUMEHsIeMble TSI aHaJIi3a CTalliOHapHOTO Nekuun; TpakTUYeCKe 3aHATUS;
COCTOSIHUS TMHEHHBIX U HEeJIMHEHHBIX SJIEKTPHYECKHUX LElleH, a TakkKe CamocTosTensHas pa6oTa

YCTAaHOBUBIIMUXCA U IIEPEXOJHBIX ITPONECCOB B JIMHEUHBIX IETIIX.

5. KoMIBIOTepHBIME METO JaMH aHAIHA3a SIEKTPHICCKAX TeTreit Nexuuu; JlabopaTopHble paboThI;
CamocTonaTenbHas paboTa

6.Pemmats TUIOBBIE 3a/1a9H, JIeNaTh IIPOCTEHIIIE KaTeCTBCHHbIE OLCHKH IOPSAKOB | [lekumu; MpaKTUUeCKue 3aHATUS;

(pusHeCKUX BETMIMH. JlabopaTopHble paboThl;
CamocTosTenbHasa paboTta

7.B miceMeHHON 1 YOTHOﬁ (i)opMe IIpaBATTHEHO (JIOFI/I‘IHO) Od)OpMI/ITb pe3ynbTaThl ﬂpaKqueCKme 3aHATUS;
TEOPETUUECKOT'O H SKCIIEPUMEHTATBHOI'O HCCIEIOBAHUI CamocToaTeNnbHas pa60Ta

MK.2.32 OCHOBHbIE MPOLECChl B 3/IEKTPUYECKNX Lensax.

8.06 o6mux mo/X0/ax K aHAIH3Y CTALHOHAPHOTO COCTOSHIS, YCTAHOBUBIINXCS K | [lekumu; [paKTUUECKMe 3aHATUS;

IIEPEXO THBIX IIPOTECCOB B DIEKTPUIECKUX ITETLIX. CamocToaTeNnbHas paﬁoTa
9.OcHOBHBIE OIIpe JIEICHISI, TEOPEMBL U 3aKOHbI TEOPUH Ielel ¢ KOHETHBIM THCIOM Jekuuu; MpaKTUYeCKMe 3aHATUS;
COCPEIOTOYEHHBIX M paclpe e IEHHBIX DIIEMEHTOB. CamocTosTeNIbHas paboTa

10.06 ocHOBHBIX HOJIMKEHUIX U TPeOOBAHMSIX TI0 OPTaHU3aINN IIPOBEICHUS JabopaTopHble paboTbl
SKCIIEPUMEHTAIBHBIX HCCIIEOBaHAMI

11.MeTo ! U3MEPEHUSI OCHOBHBIX BEIMYHH SJIEKTPOTECXHHUKH. JTabopaTtopHble paboThbl
12.1IpoBecTr Kak HATypHBIM, TAK X KOMIIBIOTEPHEIHM 3KCIIEPUMEHT IIpU ]'Ia60paT0prle pa6OTbI
HCCIIeJOBAHUH HIIeKTPHIeCKUX Iferieit, oOpadaThIBaTh MOIyIeHHBIC Pe3yIbTaThl

DKCIIEPUMEHTOB.

OlNK.4.y1 Bnagetb MeTOAAMN NPUMEHEHNS OCHOBHbIX BUAOB 3/IEKTPOHHbIX YCTPOUCTB U
COBPEMEHHOM 3/1eEMEHTHOM 6a3bl 3N1EKTPOHNKN U MUKPO3NIEKTPOHUKMU;

13.0 mprMeHeHNH OCHOBHBIX BUJIOB 3JIEKTPOHHBIX YCTPOUCTB U COBpEeMEeHHOMN Nexumu; NlabopaTopHble paboThl;
AIIEMEHTHOU 6a35l AIIEKTPOHUKU H MAKPOIIEKTPOHUKH, CamocTosiTeNlbHast paboTa

3. CofiepykaHvie 1 CTPYKTypa y4e6HOI AncUMNAnHbI



Tabnuua 3.1

CcbINIKM Ha
o AKTUBHbIE
Tembl nekuunit Yachl pesynbTaThl YyebHas feaTeNIbHOCTb
(popmb, Hac, 0by4yeHus

CemecTp: 3

AnpakTnyeckas eamHnLAa: AHaIM3 CTaLMOHAPHOI0 COCTOSIHUSI IMHEIHO 3N1eKTPUYECKON Lenw

1. BeepgeHuve. OnpefeneHue
3NEKTPUYECKO Lienu u eé
3N1eMeHTOB. OCHOBHbIE aKCMOMbl
TEOPUN 3NEKTPUYECKNMX Liernei
(3akoHbI Kupxrodha). 3agaun
Teopum Lienei.

2,8,9

MpopaboTKa TEOPETUYECKOrO
maTepuana

2. AHann3 cTaumoHapHoro
COCTOSIHWS NIMHENHON Lenu.
Tononornyeckune n
KOMMO-HEHTHbIE YpaBHEHWS Lienu.
AHanu3 Luenn MetoLamm TOKOB U
HanpsHKeHWi eé 3/1eMeHTOB.
Popmy/bl AeneHNs HanpsHKeHNs U
TOKa.

MprmeHeHWe NpyHUMNa
cynepnosuumn. OnpegeneHuns
MaccMBHOIN M aKTUBHOW BETBEIA.
AHanu3 Luenn MeToLoM KOHTYPHbIX
TOKOB.

AHanmn3 Lenn MeToA0M Y3/10BbIX
HanpsHkeHWn. AHaInM3 Lenw ¢
NCrosb30BaHMEM TeopeM 00
aKTVBHOM [BYXMOJIHOCHUKE.

2,8,9

MpopaboTKa TeOPeTNYECKOrO
MaTepuana

Anpaktnyeckasn egnHuua: AHanu

3 CTaLMOHAPHOIr0 COCTOSAHMSA HE/TMHEHOWN 3N1eKTPUYECKO Lienu

3. AHasin3 cTalMoHapHoro
COCTOSIHUA HENMHEHOM Lienu.
AHanu3 uenn MetTogamm TOKOB U
HanpsHKeHWN 31eMeHTOB. AHa/I3
LIenw ¢ UCronb30BaHeM Teopem 06
aKTVBHOM
ABYXMONOCHMKE.MoNynpoBOAHNKO
Bble Npubopbl. Knaccugukaums n
NpUHUMN paboTbl. TUPUCTOPBI, UX

XapaKTePUCTUKI 1 MPUMEHEHME.

1,13,3,4,6,8

MpopaboTKa TeOPETUYECKOro
MaTepuana

AvpakTnyeckas eanHMLa: AHaIM3 rapMOHNUYECKOro NpoLecca B IMHEHOM 3N1eKTPUYECKOl Lienu




4. AHanM3 rapMoOHNYECKOro
npotecca B IMHENHOM
3NEKTPMYECKO Lienn. BpemeHHoI
aHasIM3 rapMOHMYECKOro npoLiecca.
Tononornyeckune 1 KOMMOHEHTHbIE
ypaBHEHWS Lienn B KOMIMJIEKCHOM
thopme. KomnnekcHas MOLLLHOCTb
KOMMOHEHTa Lenu.

AHaM3 Lenu MeToAamu TOKOB 1
HanpshkeHnin eé BeTBen. AHaNN3
Lleny MeTOAaMn KOHTYPHbIX TOKOB
W Y3N0BbIX HAMPSXEHWIA.
KomnneKcHble XapaKTepUCTUKM
aKTVBHOrO M NacCcMBHOIO
[BYXMO/OCHMKOB. Pa30Bblii
pe30HaHC B NacCMBHOM
ABYXMOIOCHUKE.

AHanu3 uenei ¢ UHAYKTUBHBIMM
cBA3aMU. PopmMMpoBaHme
ypaBHeHWI Lenu ¢ MHAYKTUBHO
CBSI3aHHbIMYM KaTyLLKaMW.
YcTpaHeHue (“pasBsska’)
WHAYKTUBHOW CBA3M Napbl
KaTyLLeK.

AHan3 CTaloHapHOro COCTOAHMA
1 rapMOHNYECKOro npovecca B
NMHEHO 3NEeKTPUYECKON Lienn Ha
NepcoHasIbHOM KOMMbIOTepe

0 10 2,8,9

MpopaboTKa TeOPETUYECKOrO
MaTepuana

AnpakTtndeckasn eguHuua: AHanu
3NIEKTPUYECKON Lienm

3 NEPUOAMNYECKOr0 HErapMOHNYECKOI0 NpoLecca B IMHEAHOM

5. CneKTpabHbIli aHanu3
NepUOANYECKNX HEraPMOHUYECKNX
MPOLLECCOB B JINHENHBIX
3NEKTPUYECKMX LieNnsX.
MpefcTaBneHve NepUOANYECKNX
HerapMOHNYECKNX (PYHKLNIA
33/1a10LLMX HaNPSXKEHWIA 1 TOKOB
uenu pagamu dypbe. BbluncneHve
Pa3/INYHbIX 3HAYEHWIN MOLLHOCTK
KOMMOHeHTa Lenu. banaHc
MOLLIHOCTEN KOMMOHEHTOB LIEMMW.
Pe30HaHC Npy HECUHYCOUAAIbHBIX
3. [l. C. N TOKax.

0 2 1,2,3,4,8,9

MpopaboTKa TeOPETUYECKOr0
MaTepuana

AvpakTnyeckas eanHuua: OcHoB

bl TeEOpun NINHERHbIX NPOXoAHbIX 4e

TbIPEXTNO/TIOCHNKOB

6. OCHOBbI TEOPUW NINHEWHbIX
MPOXOAHBIX YeTbIPEXMOMOCHNKOB.
KomnnekcHble XapaKTepucTuKu
aBTOHOMHbIX Y HEaBTOHOMHbIX
YeTbIPEXMOSIHOCHMKOB.

MeTogb! OnNpefeneHns 3HaqyeHni
napaMeTpoB HeaBTOHOMHbIX
YeTbIPEXMOCHMKOB. CBOMCTBA
napameTpoB HEaBTOHOMHbIX
YeTbIPEXMOJIOCHUKOB.
KomnneKcHbIi aHanm3
CUMMETPUYHOI 0HOPOAHOA

O 2 11213!41819

MacCUBHOM LIEMHOMN CXEMbI.

Mpopa6oTka TeOPETUYECKOro
MaTepuana

AnpakTuueckas eauHULA: AHa/I3 NePeXoHbIX MPOLECCOB B IMHENHBIX 3NEKTPUYECKMX LIENSAX




7. ToHsTME 06 YCTaHOBMBLUMXCA W
nepexofHbIX npoLeccax.
MpUYKHbI, Bbi3blBatoLLye
repexofHble NMPOLEecchbl.
MepeMeHHbIe COCTOSHWA LienMu.
HauanbHble 3Ha4eHNs nepeMeHHbIX
COCTOSHMSA Lienu 1 nx
orpesesneHve.

Knaccuyeckuii aHanns
rnepexoAHOro NpoLeccos B
NMHEHON 3N1eKTPUYECKON Lienu.
Knaccuueckuii (BpemeHHO)
aHasn3 nepexofHbIX NPOLLECCOoB B
LIensx nepBoro nopszka ¢
MCTOYHMKAMM MOCTOSAHHOIO U
rapMOHMYECKOr0 HaMPSHXKeHUs 1
TOKa.

BbIpaXeHWs BXOLHbIX 1
nepesaToyHbIX ONepaTopHbIX
XapaKTepuCTUK Lenm
(HeaBTOHOMHOTO [IBYX-MOJTIOCHMKA
W Harpy>eHHOro HeaBTOHOMHOrI 0
YeTbIPEXMO/IHOCHUKA).
MpeacTaBneHne nepemMeHHbIX
COCTOSHWS Lienw cyrnepnosuumeit
MX YCTaHOBMBLUMXCA
(MPWHYXAEHHBIX) U CBOBOAHBIX
cocTaBnfAwLwmx. NocrosaHHas
BPEMEHW LIENy NepBoro nopssKa.
OnpegneneHvie NOCTOAHHBIX
WHTErpupoBaHus. Aroputm
K/TaCCMYeCKOoro aHaimsa
MepexoAHbIX MPOLLECCOB B Lienu
MepBoro NnopsaKa.

1,2,4,5,8,9

MpopaboTka TeOPETUYECKOrO
MaTepuana

8. Knaccuueckuii (BpeMeHHOI)
aHan3 NepexofHbIX NMPOLECccoB B
uensax sToporo nopsagka (RLC) ¢
NCTOYHUKAMM MOCTOAHHOIO U
rapMOHMYECKOr0 HamnpsXKeHUs 1
TOKa.PopMUpOBaHME YpaBHEHWIA
cocToAHUA Lenu B hopme Kowwuw.
CTapToBble 3Ha4eHMA NepeMeHHbIX
COCTOSIHMA Lienm U nx
onpegeneHve.lNpencrasneHve
MepemMeHHbIX COCTOAHUA Lienu
cynepnosunument NX NPUHYXAEeHHbIX
1 CBOOOLHbIX COCTaB/IAOLLX.
3aB1CMOCTb XapakTepa
repexofHOro npotecca ot B1Aa
KOpHeW XapaKTepucTUyecKoro
ypaBHeHUs. MoCcTosAHHasA BpeMeHU
LIenv BTOPOTO MNopsAKa.
OnpegeneHne NOCTOAHHBIX
WHTErpupoBaHns. Anroputm
Knaccu4yeckoro (BPeMeHHOro)
aHanM3a nepexofHbIX NMpPoLEeccos B
Llenu BTOPOTO MNopsAKa.

1,4,5,6,8,9

MpopaboTka TeOPEeTUYECKOr0
MaTepuana




16. OnepaTopHbIii aHaIn3
Mepexo4HOro n
HeyCTaHOBWBLLEr0Cs MPOLIECCOB B
NMHENHO 3NeKTPUYECKONA Lienu.
306pakeHVe eAMHNYHO
CTYNeHYaToN yHKUMK (PyHKLMM
X3Bucainga), 3KCNOHeHLMaIbHON 1
rapMOHMYECKOI (yHKLWIA
BpemMeHu. Tomnonornyeckune un
KOMMOHEHTHble YpaBHEHWS Lienu B
onepaTtopHoit thopme. OnepaTopHast
CXeMa 3aMeLLeHuns Lenu.
OnepaTopHbIil aHaNN3 NePeXoAHbIX
npoLieccos B Lenu. OTbICKaHWe
opurvHana no n3o6paxxeHnto
(Mcnonb3ys TabnuLy N3o6paxkeHni
OCHOBHbIX 3/1EMEHTaPHbIX 0 2 1,4,8,9
(DYHKUMIA 1 TeOpeMy pasfioXeHus).
KoM6VHVpOBaHHbI METOZ, aHa/ 34|
nepexofHOro npotecca B Lenu ¢
NCTOYHMKAMMW FrapMOHMYECKOrO0
HanpsHKeHWs 1 ToKa.

AHann3 nepexofHOro npotiecca B
Lleny UHTerpasiaoM HaJIoXeHus
(Otoamens). MNoHATHE O
nepesaToyHbIX XapaKTepucTUKax :
nepexogHas ctyneHyaras h (t)
XapakTepucTnku. Bsanmocsssb
BPEMEHHbIX M ONepaTopHbIX
XapakTepucTuk. OnpegenexHue
NepexoAHbIX HaNPsXKEHWI 1 TOKOB
KOMMOHEHTOB Lienu NHTerpaiamm
HanoXeHus (Aoamens).

MpopaboTKa TeOPETUYECKOro
MaTepuana

AnpakTnyeckas eamHnLa: AHaM3 yCTaHOBMBLUMXCS NMPOLECCOB B NIMHEAHOM 31EKTPUYECKOI Lienm ¢
pacnpefenéHHbIMUN 3/1EMEHTaMK.

11. MNoHATKe 0 pacnpeneneHHOM
3/leMeHTe 3/IEKTPUYECKON Lienu.
AnddepeHumnansHble
(TenerpaHble) ypaBHEHUS 0 2 12349 MpopaboTKa TeOPETNYECKOrO
OAHOPOAHOM NMHMK. O6Lme T MaTepuana

peLueHns audhepeHUManbHbIX
ypaBHEHWIH 0TPe3Ka 0JJHOPOAHOIA
JINHWW.

12. AHanus cTaLmoHapHoro
COCTOSIHMSA OTPe3Ka 0AHOPOAHON
NIMHWK ¢ NoTepsiMKU. AHanNn3
rapMOHMYECKOro npotiecca B
0Tpe3Ke OAHOPOAHON IMHWK C
NnoTepsMU: B COr/laCOBaHHOM 0 2 1,4,8,9
OTpe3Ke NMHUK, B
KOPOTKO3aMKHYTOM U
pasoMKHYTOM OTpe3Kax SIMHWW, B
OTPE3Ke NMMHUM NPU NPOV3BO/LHON
MacCUBHO Harpyske.

MpopaboTka TeOPETUYECKOro
MaTepuana




14. AHann3 rapMoH14YeCcKoro
npouecca B 0Tpe3Ke OAHOPOAHOIA
NHUK 6e3 NoTepb: B
COrnacoBaHHOM OTpE3Ke NHUK, B
KOPOTKO3aMKHYTOM U
pasoMKHYTOM OTpe3Kax SIMHWW, B
OTPe3Ke NMHUM NPU NPOV3BO/ILHON
MacCUBHOMN Harpyske.

1,2,3,4,8

Mpopa6oTka TeOPeTUYECKOro
MaTepuana

Tabnuua 3.2

TeMbl nabopaTopHbIX paboT

AKTUBHbIE

Yacbl
hopMbl, yac.

CcCbIIKM Ha
pesynbTaThl
06y4eHuns

YyebHas feaTeNIbHOCTb

CemecTp: 3

AvpakTudeckaa eguHuda: AHanu

3 CTaLMOHaPHOro COCTOAHUSA NIMHEAHOW 3/1EKTPUYECKO Lienu

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

11,12,2

JKCneprMeHTaNIbHOE
nccneaoBaHve pacnpegeneHuns
TOKOB W NOTEHLMa/I0B B
Pa3BETBAEHHO Lienu Npw
BO3/[EACTBUN HECKOMbKIMX
NCTOYHWKOB.
SKcnepumeHTanbHoe
NOATBEPXAEHWE MPUHLMNA
CynepnosunLmn, B3aMHOCTMK.
onpejeneHve napameTpoB
9KBMBANEHTHOIO UCTOYHMKA.

JnpakTundeckasn eguHuua: AHanu

3 CTalyMOHapPHOro CoCToAHUA HeNMHeHON 31'IEKTpVIl-IeCKOI7I uenu

2. HenunHeiHble pe3ncTuBHbIE
a/1emMeHTbl 1 Lenu fi/p No27.

10, 11, 12, 13

SKCnepuMMeHTaNbHOE NoyyYeHne
BO/IbT-aMMepHO
XapaKTepUCTUKN HEeNIMHEIAHOTO
PE3NCTVBHOIO 3/1e-MEeHTa.
PacueT Lenu ¢ HeNMHERHbIMK
PE3NCTVBHbI-MI 3IEMEHTaMM.

JnpakTundeckasa eguHuua: AHanu

3 rapMOHMYECKOr0 npoLecca B SIMHEAHOM 3/1eKTPUYECKOI Lienu

3. MaccuBHbIA ABYXMOMCHUK B

Wccnenyetca ABYXMNONKOCHUK,
npeacTaBNALLIAA CO60i
KOMOMHaLMIO MaCcCUBHBIX

Lenn cuHyconaaibHoro Toka 1 ero 0 3 10,11, 12,6 |3neMeHTOB. IKCNEPUMEHTa/IbHO
CXeMbl 3amelLLieHunsa n/p Neb. OnpeenaTcsa napaMeTpbl
CXeMbl 3aMeLLIEHNSA NacCUBHOIO
[BYXMNOMOCHUKA.
OnpegensaoTcd 0AHOUMEHHbIE
o 32KNMbI MUHOYKTUB-HO
4. NccnepoBaHue IMHeNHbIX Ay
3NEKTPUYECKUX Lieneii ¢ CBASAHHDIX KaTyLLEK,
P " 0 3 10, 11,12  |KO3((PULMEHT CBA3N, KX
WHAYKTUBHO CBS3aHHbLIMM
napametpsl. iccneayetcs
KaTywkamu n/p Nell
COrnacHoe 1 BCTPeYHoe
BKJ/IIOYEHUSA KaTyLLEK.
o MoaroToBka 3agaun ons
5. ABTOMaTM3NpOBaHHbLIN aHan3 A aaatin
o peLLeHns Ha KOMMbOTepe, BBOS,
3MIEKTPUYECKUX Lieneid npu
0 3 12,5 NCXOAHbIX AaHHbLIX U

rapMOHMYECKINX BO3AENCTBUAX N/p
Ne 29,

VHTEpNpeTauus pesynb-TaToB
aHanmsa

AvpaKTnyeckas egnHMLAa: AHaIM3 NePeXoAHbIX NMPOLIECCOB B JIMHEHbIX 3/IEKTPUYECKMX LIENsX




ViccnepyroTcs nepexoHble
MPOLLECCHI B LIeNK, CO-AepKaLLieli
6. ViccnepoBaHue nepexogHbIxX PoL " Aepkall
pesncTop 1 KoHAeHcaTop.
NPOLLeCCOB B Lienw ¢ O4HUM 0 3 10,11, 12
MprobpeTa-t0TCca HaBbIKK
peakTMBHbIM 3nemeHTOM Neld
NMPUMEHEHWS 3/IEKTPOHHOIO
ocuu-norpaga.
Tabnuua 3.3
CcbINIKN Ha
. | AKTUBHbIe
TeMbl MPaKTUYECKNX 3aHATUI Uacbl | pesynbTathbl YyebHana feAaTe/IbHOCTb
(popmb, Hac, 06y4eHus

CemecTp: 3

AvpakTnyeckas eanHuLa: AHaIM3 CTaLMOHAPHOI0 COCTOSAHNSI IMHERHON 3N1eKTPUYECKON Lienm

1. AHanu3 cTayuoHapHoro
COCTOSIHUS NIMHEMHBIX
ANEKTPUYECKMX Lierneii C KOHEYHbIM
YKCMOM CO-CPEAOTOYEHHbIX
3/1EMEHTOB

2,3,6,7,8,9

MeToabl NPSAMOro
MCMo/b30BaHMS 3aKOHOB
Kunpxroa, KOHTYpPHbIX TOKOB,
y3/10BbIX NMOTEHLANOB,
npeo6pasoBaHus,
3KBMBA/IEHTHOTIO reHepaTopa,
B3aMMHOCTU. /Icnofib30BaHue
JINHEWHbIX COOTHOLLEHWIA B
Liensix

JnpakTundeckasa eguHuua: AHanu

3 CTalMOHAPHOI0 COCTOSIHMA HENTMHEAHOM 3NeKTPUYECKO Lienu

2. AHanu3 cTalMoHapHoro
COCTOSIHWSA HEJIMHENHbIX
ANEKTPUYECKMX Lieneii C KOHEYHbIM
YMC/IOM COCPEAOTOUEHHbIX
3/1EMEHTOB.

2,4,6,7,8

PacyeT He/IMHeMHbIX Lienei no
9KBMBAIEHTHbIM JIMHEVHbBIM
CXeMaM 3aMelLLieHus.
[MpumeHeHe B
rpachoaHaIMTUYECKMX pacyeTax
METO/0B 3KBMBASIEHTHOIO
reHepaTopa u JByX y3/0B.

AupakTnyeckaa eguHnga: AHanu

3 rapMOHMYECKOr0 npoLecca B SIMHENHOM 3/1eKTPUYECKOI Lienu

3. KoMMneKcHbIA aHann3
rapMOHMYECKINX MPOLIECCOB B

PacueT uenu npu
nocnefosaTe/nbHO-NapasiefisHo
M COEeAVHEHWNW 3/IEMEHTOB.

NNHEVHbIX 3NEKTPUYECKMX Liensx ¢ 0 3 12,3,4,6,7,8,9
BeKTopHbIe gnarpammel. PacuyeT
KOHEYHbIM YMC/IOM o
MOLLLHOCTW. Pacyert Lenen
COCPefOTOUYEHHbIX 3/1EMEHTOB
CUMBO/IMYECKMM METOLOM.
4. KOMNNeKCHbIN aHann3
rapMOHMWYECKUX MPOLLECCOB B PacyeT Lenein npu HaMymMn
NMHEMHBIX 3NEKTPUYECKMX LIENSIX C 0 2 4,6,7 B3aUMHO MHAYKTUBHOCTW.

KOHEYHbIM YMNC/IOM
COCPEAOTOYEHHbIX 3N1IEMEHTOB

PesoHaHC B Lienax

AnpakTtudeckas egnHmya: OCHOB

bl TEOPUN NINHERHbIX NPOXOAHbIX Ye

TbIPEXMO/TIOCHNKOB

5. KomnneKkcHbIn aHanm3
rapMOHMYECKINX MPOLIECCOB B
3NEKTPUYECKNX LiENsiX,
COAEPXKaLLMX NMHENHbIE
MPOXO/Hble YETbIPEXMONOCHUKI

1,4,6,7,9

OnpepeneHne NePBUYHLIX 1
BTOPUYHbIX NapameTpoB
YeTbIpeXnosocHKKa. Pacuet
napameTpoB CXeM 3aMeLLEHMS.

JnpakTndeckasa egnHuua: AHanu

3 NepexoAHbIX NpoLy

€CCOB B JIMHEMHbIX ANEKTPUYECKUX LiENAX

6. Knaccnyeckuii aHanm3
NepexofHbIX MPOLECCOB B
NHENHBIX ANEKTPUYECKMX LIENSX C
KOHEYHbIM YNC/IOM
COCPEIOTOUEHHbIX 3/IEMEHTOB

2,3,4,6,7,9

PacueT HaYa/lbHbIX YCNOBWIA.
PacueT Lienein nepBoro nopsaka
KNacCcuU4ecKMM MeToA0M Mpu
MOCTOSAHHOM M FaPMOHMYECKOM
BO3/ENCTBUN.




PacueT Lienein nepBoro nopsigka
ornepaTopHbIM MeToAoM. Pacyet
Liener BTOPOro nopagka
KOMOWHMPOBaHHLIM METOLOM.
PacueT Lienein nepBoro nopsigka
0 2 1,4,6,8,9 [meTofoM HanoxeHus (MHTerpan
[Otoamens). OnpeaenexHne
peakumy Lenmn Ha eJMHNYHOE
BO3aeicTBME (MepexogHbIX
XapaKTepUCTUK) KIaCCUYECKUM
1 OMepaTopHbLIM METOAAMU.

7. OnepaTopHsbIil aHann3
nepexoAHbIX NMPOLLECccoB B
NNHEVHbIX 3NEKTPUYECKMX Liensax ¢
KOHEYHbIM YMC/IOM
COCPeLOTOYEHHbIX 3/1eMEHTOB.
PacueT Lieneli NepBoro nopsiaka
METOLOM HaJIOXeHWs (MHTerpan
[toamens)

AnaakTuyeckas eaMHNLA: AHaNN3 YCTaHOBMBLLUMUXCS NMPOLECCOB B NIMHEHOM 3/1EKTPUYECKOI Lienm ¢
pacnpefenéHHbIMUN 3/1EMEHTaMK.

OnpegeneHve nepsuyHbIX 1
BTOPUYHbIX MapaMeTpoB IMHUN C
notepsAMu. Pacyet nnHUM 6e3

8. KoMnieKcHsbIin aHanm3 noTepb: B COrnacoBaHHOM
rapMOHM4ECKOTo npoujecca B 0 2 134679 |OTPE3KE MHMN, B

0Tpe3Ke O4HOPOAHON NNHUKM 6e3 T KOPOTKO3aMKHYTOM U

noTtepb pa3soMKHYTOM OTpe3Kax IMHUK U

npu NPOM3BO/bHON NACCUBHONA
Harpyske. PacyeT HEKOTOpPbIX
COrflacytoLmx YCTPOMCTB.

4. CamocTosiTe/IbHasa paboTa o6yyatoLLerocst

CcbIIKM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/TIbHOWN paboThbl pesynbTaTthbl
BbIMNOJIHEHWE [KOHCY/TbTaLnK
06yy4eHus
Cemectp: 3
1 |KOHTp0ﬂbeIe paboTbl 2,3,4,6,7 |3 15

KoHTponbHas pabota 1. AHanM3 rapMOHNYECKOro npoLecca B IMHEHON 3NeKTPUYECKOIA Lienu.:
Pe30HaHCHble pexKviMbl PaboTbl 3/IEKTPUYECKMX LIEMEN B TEOPUM 1 3afa4ax : METOAMYECKOe Nocobue K
MPaKTUYECKMM 3aHATUSM C UCMO/b30BaHVEM MEPCOHAIbHOIO KOMMbioTepa v nporpamMmmsl Multisim ans 2
Kypca haky/ibTeTa pagnoTeXHUKN 1 3eKTPOHNKK / HoBOCKOG. roc. TexH. YH-T ; [cocT.: A. B. Cancanés u
ap.]. - HoBocmbupck, 2012. - 30, [2] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000174599

2 |pr3 12,4567 |8 4

PI'3 yacTb 1 AHann3 CTaLMOHAPHOr0 COCTOSHWS TMHEAHON 3M1IEKTPUYECKOIA Lienu;

yacTb 2 AHaNM3 NepexoAHOro Npouecca B IMHEHON 3NeKTPUYECKON Lienw.

Ha BbINO/IHEHNE KaXKA0W YacTh pacyETHO-rpaduryeckoin paboTbl OTBOAUTCA YeTbipe Hedenun. PaboTa
BbIMOSTHAETCA Ha COPOLLIOPOBaHHbLIX IMcTax Geniol bymaru popmata A4 n caaéTcsa Ha NPoBepKy
npenozasarento, BeAyLLeMy NpakTUYeckme 3aHATUA. 3almTa Kax Lo YacTy pacyéTHO-rpaduryecKol
paboTbl 3aK/YAETCA B PeLLeHUV B MPUCYTCTBUM NPenogasaresns 4ByX TUMOBbIX 3a4a4 no Teme
3alliMLLaeMoli paboTbl.

MpoBepeHHas paboTa XpaHUTCA Ha Kadeape 4O KOHLA TeKyLero y4ebHoro cemectpa.: Knaccuyeckuii
METO[, aHaNM3a NepexoiHbIX PEXXMMOB paboThbl 3EKTPUYECKUX Lieneld B TEOPUU 1 3aa4ax : MeTOANYECKOe
noco6ue K NPaKTUYeCKNM 3aHATUAM M CaMOCTOSTENIbHON paboTe Ans 2 Kypca (hakynbTeTa pagnoTexXHUKN 1
3NeKTPOHMKK / HoBOCKMG. roc. TexH. yYH-T ; [cocT.: A. B. Cancanes, O. b. [aBbleHKO]. - HOBOCMOUPCK,
2013. - 44, [3] c. : nn.. - Pexkum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000185268 NprmMeHeHne
CTaHAaPTHbIX KOMMNbIOTEPHBIX NPOrpaMm N5 aHan3a IMHERHbIX Pe3UCTUBHBIX 3/IEKTPUYECKUX CXEM :
MeTOAMYeCcKOoe Nocobue Mo 0CHOBaM Teopuw Lienew AN CTYAeHTOB 2 Kypca (haky/bTeTa paguoTeXHUKM 1
3NEKTPOHMKM (cneumanbHocTel 200700, 200800. 552500, 201000, 201200) / HoBOCKG. FOC. TEXH. YH-T ;
[cocT.: B. B. AhaHackes 1 fp.]. - HoBocubupck, 2011. - 27, [1] c. : nn., Cxembl - PeXXnm
poctyna:http://elibrary.nstu.ru/source?bib_id=vtls000152884

3 |I‘Iop,r0TosKa K 3aHATMAM |2, 4,6,8,9 |1,5 1




MoaroToBKa K N1abopaTopHbIM 3aHATUAM.

B npouecce paboTbl KaXKAbli1 CTYAEHT 3arotas/imBaeT 6/1aHKV NPOTOKO/I0B (hopmata A4, cogepxatime
HeobXoANMble CXeMbl, TabnuLbl U POPMY/bI; NOCe 3aN0NHEHNS BO BpeMs 1abopaTopHO paboThbl 3TK
GnaHKM NpeBpaLLatoTcs B OTHET, MOAeXaLNIA 3aLmTe.

MoAroToBKa K NPakTUYeCKOMY 3aHATUIO.
M3yyeHre HeO6X0AMMOro TeOPETUYECKOro MaTepurasna rno TeMe 3aHATUS.

[ns 3aKpensieHns TEOPeTUYECKOro MaTeprasna, NoAroTOBKE K NPaKTUYeCKUM 1 1abopaTopHbIM
3aHATUAM, BbIMO/IHEHWA OTYETOB N0 NabopaTopHbIM paboTam Mo AMCLMNINHE BO BHEYYeOHOE BpeMs
CTyfeHTaM NpesocTaBsfeTcs BO3MOXHOCTb N0/b30BaHUA 6ubnmoTekoli HI TY, yue6HO-MeTOANYECKON
NNTepaTypoin, umetoLleiics B hoHdax Kadeapsl. Mpu BbiNofHeHWM PIP, foMallHen KOHTPObHOM paboTsl,
PeLLEHNN HANBUAYaNbHBIX AOMALLHNX 3a4a4, NOArOTOBKe K 04YepeiHO N1abopaTopHOli paboTe unm
othopMm/IeHMI OTUETA MO BbINOIHEHHON TabopaToOpPHON paboTe CTYAEHTbI MOTYT NO/b30BaThCA
KOHCYNbTaLuMAMMN NpenojasaTens, BblAaBLUEro 3afaHue Ha COOTBETCTBYIOLLYIO CAaMOCTOSATE/IbHYIO paboTy.,
noApo6Has MHQopMaums nNpmeeseHa B NpuoXkeHn Ne6 @ Knaccuyeckuii MeTog aHanmsa nepexosHbiX
PEXNMOB PabOTbl 3EKTPUYECKUNX LiEMei B TEOPUM 1 3aa4ax : METOAMYECKOe NOCO6Me K NpaKTUYeCKNUM
3aHATMSAM M CaMOCTOATENIbHON paboTe Ans 2 Kypca (hakynbTeTa pagnoTeXHUKMN U 3N1eKTPOHMKM / HoBOCKG.
roc. TexH. yH-T ; [cocT.: A. B. Cancanes, O. b. [laBblgeHko]. - HoBocmbumpcek, 2013. - 44, [3] c. : wh.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000185268 Pe30HaHCHbIE peXKUMbI paboThbl
ANEKTPUYECKNX Lieneii B TEOpUM 1 3afa4ax : METOAMYECKOe NOCO6Me K NPaKTUYECKUM 3aHATUAM C
1CMo/ib30BaHMEM NEPCOHAILHOrO KOMMbIOTEPa 1 nporpaMmbl Multisim g 2 kypca hakynbteTa
PafVNOTEXHVKMN U 3N1EKTPOHMKKN / 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 MprmMeHeHne
CTaH4APTHbIX KOMMbIOTEPHbLIX MPOrpaMm A/isi aHa/In3a SIMHERHbIX Pe3NCTUBHBIX 3/IEKTPUYECKMX CXEM :
MeToAMYecKoe Nnocobue nNo 0CHOBaM Teopuw Lienei AN CTYAeHTOB 2 Kypca (haky/ibTeTa paguoTeXHUKMN 1
3NEKTPOHMKM (cneupmanbHocTein 200700, 200800. 552500, 201000, 201200) / HoBocK6. roc. TexH. yH-T ;
[cocT.: B. B. AthaHackeB 1 ap.]. - HoBocmbumpck, 2011. - 27, [1] . : un., CXeMbl - Pexxum
poctyna:http://elibrary.nstu.ru/source?bib_id=vtls000152884 SneKTpoTexHUKa. INMpakTUyecKme 3aHATUSA ;
yuebHO-meTOoAMYeCcKoe nocobue ang 2 kypca MICTP no Hanpas/ieHnio " HpopmMaTrKa 1 BbIYMCIUTENIbHASA
TexHuka" / [B. B. borgaHos u gp.] ; HoBocKoG. roc. TexH. yH-T. - HoBocmbmpcek, 2016. - 86, [1] c. : un.,
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000230291 OcHOBbI TEOPU LIEMEA :
MeTOAMYECKOe PYKOBOACTBO K NabopaTopHbIM paboTam ¢ 1CMosIb30BaHUEM MEPCOHaIbHOTO KOMIbOTEpa U
nporpamMmbl Multisim / HoBocu6. roc. TexH. yH-T ; [cocT.: B. L. Monesckuid, A. B. Cancanes, E. I'.
KacatkuHa). - HoBocnbupck, 2010. - 55, [1] c. : un.. - Pexxum focTyna:
http://www.library.nstu.ru/fulltext/metodics/2010/3764.pdf OcHOBbI Teopun Lieneit. MpakTUYecKnii Kypc :
[yuebHOoe nocobue / b. B. JintBuHoB 1 Ap.]. - HoBocnoumpck, 2011. - 346 . : uA., CXEMbI
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TeMbl MHAVBUAYaNbHbIX AOMALLHMX 334ayY:

1. AHann3 cTauMoHapHOro COCTOSAHUA NIMHENHBIX 3MIEKTPUYECKUX LieMnei.

2. AHann3 CTaLMOHapPHOIo COCTOAHMA HENMHEWHbIX 3NEKTPUYECKMX Liene.

3. AHa/IM3 rapMOHMYECKOro NpoLiecca B IMHENHbIX 3NeKTpuYecknx Lensx (6e3 MHAYKTUBHO CBA3aHHbIX

KaTyLlek).

4. AHa/IM3 rapMOHMYECKOr0 NPOLLeCcca B SIMHENHBIX 3MIEKTPUYECKUX LENAX C MHAYKTUBHO CBA3aHHbIMM

KaTyLLKamu.

5. BbluMcneHmne 3Ha4eHNI A NePBMUYHbLIX U BTOPUYHbIX NapamMeTPoB NMPOXOAHbIX HEABTOHOMHbBIX

YETbIPEXMO/IOCHNKOB.

6. Knaccunyeckuii aHa/iv3 nepexofHbIX NMPOLECCcOB B NIMHENHBIX 3EKTPUYECKUX LLENAX C COCPeL0TOYEHHbIMMU
aNleMeHTamu.

7. AHanIn3 nepexofHbIX NPOLECCOB B IMHENHBIX 3M1EKTPUYECKMX LIENAX C COCPeLOTOHEHHbIMY 3/IEMEHTaMM
nHTerpanamu roamens, 6o nHTerpanamm Jupaka.

8. AHa/In3 rapMOHMNYECKOro NpoLecca B 3/IEKTPUYECKMX LeNaX € pacnpefe/lEHHbIMU 3/1eMeHTaMK.

Kaxxgas 3aiaya BbINOHAETCA B TeUeHWe ABYX Heaesb. 3afada 0hopMaseTcs OT PyKu, MO0 BbINOMHAETCA
Ha KOMMbOTEpe Ha iMcTax unicToli bymarv popmata A4 Uam ABOVHBLIX TETPAAHbIX INCTAX B KIETOUKY.
PelEHHbIe 3aaa4m, NPoBepPeHHbIe Npen: Knaccuyecknin MeToA aHan3a nepexofHbIX PeXXMmMoB paboThbl
ANEKTPUYECKMX Lieneii B TEOPUM 1 3afa4ax : METOAMNYECKOe NOCO6ME K NPaKTUYECKUM 3aHATUAM 1
caMoCTOsTe/IbHOM paboTe /15 2 Kypca (hakynbTeTa pagnoTeXHUKN 1 3N1eKTPOHNKK / HOBOCKG. roc. TeXH.
yH-T ; [cocT.: A. B. Cancanes, O. b. [laBbigeHKo]. - HoBocmbupcek, 2013. - 44, [3] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000185268 MNpumeHeHMe CTaHAAPTHbIX KOMMbIOTEPHBIX NPOrpamMmm
[/11 aHa/IN3a HeNMMHEVHbIX 3/1EKTPUYECKMX Lieneli MOCTOAHHOIO TOKa : MeToAMYecKoe nocobume no 0CHoBaM
Teopun Lenel Ansa 2 Kypca (akynbTeTa pagnoTeXHKM U 3N1IeKTPOHMKK (crieymansHocTn 200700, 200800,
552500, 201000, 201200) / HoBocwKb6. roc. TexH. yH-T ; [cocT. B. B AdaHackes, A. B. Cancanes, E. U.
AnrasnH]. - HoBocubupck, 2009. - 36, [1] ¢. : un., Tabn.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2009/3726.pdf Pe3oHaHCHbIEe PeXMMbl Pab0Tbl ANEKTPUUHECKUX
Lienel B TeOpUM 1 3aga4ax : METOAMYECKOe MOCo6Ue K MPaKTUYECKUM 3aHATUAM C UCMO/b30BaHNEM
NepcoHasIbHOro KOMMbloTepa v nporpammbl Multisim gns 2 kypca thakynbTeTa paguoTeXHUKN U
3NeKTPOHMKK / HoBOCKMG. roc. TexH. yH-T ; [cocT.: A. B. Cancanés n gp.]. - Hosocubupck, 2012. - 30, [2] c.
: 1n.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000174599 MprMeHeHWe cTaHAAPTHbIX
KOMMbIOTEPHbLIX NPOrpaMm A/1st aHaIn3a IMHEHbIX Pe3NCTUBHbLIX 3/IEKTPUYECKMX CXEM : METOLNYECKOE
noco6re No 0OCHOBaM Teopuu Lieneld 418 CTYAEHTOB 2 Kypca (akyibTeTa pagnoTeXHUKN U 3NEKTPOHNKM
(cneupanbHocTen 200700, 200800. 552500, 201000, 201200) / HoBocK6. roc. TexH. yH-T ; [cocT.: B. B.
AdaHacbe 1 ap.]. - HoBocmbumpcek, 2011. - 27, [1] c. : un., CXeMbl - Pexxum
poctyna:http://elibrary.nstu.ru/source?bib_id=vtls000152884
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. Knaccuueckunii MeTog, aHasim3a nepexofHbIX PeXXMMOB paboThbl 3MIEKTPUYHECKMX LieNei B TEOpUM U 3agadax
: METOAMYECKOe NOCOOMe K MPaKTUYECKMM 3aHATUAM M CaMOCTOATEIbHOM paboTe Ana 2 Kypca thakynbTeTa
PafNOTEXHVKMN U 3N1IEKTPOHMKM / HOBOCKG. roc. TexH. yH-T ; [cocT.: A. B. Cancanes, O. b. [JaBbleHKO]. -
Hosocunbupck, 2013. - 44, [3] ¢. : un.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000185268 Pe30HaHCHbIe PeXXMMbl PaboTbl 3NEKTPUYECKUX Lienei
B TEOPUU 1 3afa4ax : METOANYECKOE NMOCoOMe K NMPaKTUYECKUM 3aHATUAM C UCMO/b30BaHNEM
MepcoHasIbHOro KOMMboTepa 1 nporpammMbl Multisim g 2 Kypca dakynbTeta paguoTeXHUKN 1
3NeKTPoHMKK / HoBoCKMG. roc. TexH. yH-T ; [cocT.: A. B. Cancanés u gp.]. - Hosocubupck, 2012. - 30, [2] c.
:un.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000174599 NprMeHeHMe CTaHAAPTHbIX
KOMMbIOTEPHbLIX NPOrpaMM A/1st aHaIm3a IMHENHbIX PE3NCTUBHbLIX 3N1IEKTPUYECKMX CXEM : METOANYECKOE
noco6re No 0OCHOBaM Teopuu Lieneli 415 CTYAeHTOB 2 Kypca akybTeTa pagnoTeXHUKN U 3NEKTPOHUKM
(cneumanbHocTel 200700, 200800. 552500, 201000, 201200) / HoBoCK6. roc. TexH. YH-T ; [cocT.: B. B.
AdaHacbeB 1 ap.]. - HoBocmbumpcek, 2011. - 27, [1] c. : un., cXeMbl - Pexxum
poctyna:http://elibrary.nstu.ru/source?bib_id=vtls000152884




5. TexHonormna oby4veHns

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMWiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK
VIHGOpMAPOBaHE 26@13‘; Il_,wll'slquTra#;-l I'TY; CounanbHble ceTn; Cpefa 3N1eKTPOHHOIo
KOoHcynbTMpoBaHme CoumanbHsble ceTu; Cpefia 3NeKTPOHHOro 06yyeHmss HI'TY; Yar
Pa3melLieHne y4ebHbIX MopTtan HI'TY; CouunansHble ceTn; Cpeaa 3EKTPOHHOTO
MaTepuanoB 06y4yeHus HI'TY; 96C

6. MpaBuna aTTecTaunm obyyaroLmMxcsa No y4ebHo agncumnanHe

[na aTTecTaymm obyyatoLmMxcs No AUCUUNINHE UCNO/b3YeTCs 6anbHO-PERTUHIOBas CUCTEMA
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaauLUMOHHON LwKane n 15-ypoBHeBor ECTS.

Kpatkas nHgopmauus o BPC npvsefeHa B Tabn. 6.1.

Tabnunua 6.1
MuH. o
OueHvBaeMble BUAbI AeSATE/TbHOCTU 06yYatoLmxcs 6amn MakcuManbHbI 6ann
CemecTp: 3
Jlabopamopnas: JlabopatopHas 9 18

KoHTponmpytoLye MaTepuasbl (CAMCOK BOMPOCOB) NPUBOAATCA B "Teopuns aneKTPUYECKNX Lieneii : yuebHo-meToAmnueckoe nocobue / [E. V. AnrasvH n ap.] ; Hosocub.
roC. TeXH. YH-T. - HoBocmbumpck, 2016. - 258, [1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000232252"

Ipaxmuuecrue 3auamus: 1lpaxkTuka | 5 | 12

KoHTponmpytowme matepuansl (3agaun) npueoaaTcs B "OCHOBbI Teopum Lieneid. MpakTuyeckuii kype : [yue6Hoe nocobue / b. B. JiuteuHos v ap.]. - Hoocn6upcek, 2011.

- 346 c. : un., cxembl"”
4 | 7

Koumponvnwvie pabomei: KouTtponbsHas paboTa

KoHTponupytowme Matepuanbl (3agayuv) NpuBoAaTCs B "Pe30HaHCHbIE PeXuMbl paboTbl 3N1eKTPUYECKIX LiEMeit B TEOPUM 1 3afa4ax : MeTOAMYeCKoe nocobue K
NpaKTUYeCKM 3aHATVAM C NCMOMb30BaHNEM NePCOHaIbHOTO KOMMbIOTepa 1 nporpammbl Multisim ans 2 kypca thakynbTeTa pagnoTeXHVKW 1 3neKTpoHKky / Hosocu6.
roc. TeXH. YH-T ; [cocT.: A. B. Cancanés v fp.]. - HoBocmGupck, 2012. - 30, [2] c. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000174599"

PI'3: PI'3 12 | 23

KoHTponupytowme Matepuansl (3agayv) NpuBoaaTes B “"Knaccuyeckunii MeTog aHann3a nepexofHbIX PeXXMMOB paboTbl 3N1EKTPUYECKUX LieMneli B TEOPU 1 3afayax :
MeTOAMYECKOe NOCOBYE K MPAKTUYECKUM 3aHATUSM W CaMOCTONATENbHO paboTe Ans 2 Kypca (hakynbTeTa pafyoTeXHUKN 1 3NeKTPOHKKY / HOBOCMG. roc. TexH. YH-T ;
[cocT.: A. B. Cancanes, O. b. [laBblieHKO]. - HoBocubupcek, 2013. - 44, [3] c. : uA.. - Pexkxum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000185268"

Ox3amen: IK3aMeH 20 | 40

KoHTponupytoLme MaTepuansl (CAMCOK BOMPOCOB) NpUBOAATCA B "OCHOBbI Teopuy Lieneid. MpaKTuyeckuii Kype : [yue6Hoe nocobue / 6. B. JIMTBUHOB 1 fp.]. -
Hosocnbupck, 2011. - 346 c. : un., cxembl”

B Tabnuue 6.2 npeacTaBneHO COOTBETCTBMUE (HOPM KOHTPOS 3asiBNSIEMbIM TPEGOBAHUAM K
pe3ynbTaTam OCBOEHUSA AUCLMMN/INHBI.

Tabnuua 6.2
Koae! DOopMbI KOHTPOA
KOMMETEH
o PesynbTaTbl 06yyYeHUs
L 3awumTa | KoHTp. |3awuTa SKaameH
droc np pa6. Pr3
OMK 4 y1. BnageTb MeTofamu NPUMEHEHNS OCHOBHbIX BUOB 3/1EKTPOHHBIX YCTPOWCTB + +
" | COBPEMEHHOA 31EMEHTHOI 6a3bl 3/IEKTPOHNKN N MUKPO3NEKTPOHNKN;
MK.1 | 31. CoBpemeHHble TEHAEHLMN Pa3BUTUA 3NEKTPOTEXHUKU + + +
MK.2 | 32. OCHOBHbIE NPOLECCHI B 3M1EKTPUYECKMX LIENSIX. + + + +

®OH/] OLIEHOYHBIX CPEACTB MO AUCLIMM/IMHE NPeACTaBNeH B NPUIoXeHWn Ne 1 K paboueit
nporpamme.




7. lutepatypa

OcHoBHasa nMTepaTypa

1. Arabexos I'. 1. OcHoBsl Teopuu neneti : yaeOnuk / I'. M. AtaGexos. - CII6 [u ap.], 2009. - 424
C. . WL
2. OBC UznarenscTBo «JIaup» [DnekTpoHHBIH pecypc] : 2JIeKTPOHHO-OMOIHOTEYHAsS CUCTEMA. -
[Poccust], 1993. - Pexum moctyrma: http://e.lanbook.com. - 3aru. ¢ sxpana.
3. Hauumos . A. O61mas >nekTpoTexHuKa ;| yuebHoe mocodue st Oakanaspos / M. A. JlaHumos. -
M., 2012. - 673 c. : un., Tabm.
4. ITonoe B. I1. OcHOBBI TeOpuH Liemnel | y4eOHUK Tt By30B 1O HampaeyieHuto "Pagnorexuuka" /
B. I1 Ilonos. - M., 2007. - 574, [1] c. : m.

[lononHuTenbHas nMTepaTypa
1. OcHOBBI TeOpUH LIENEH | yUEOHUK [JIS DIIEKTPOTEXHUUECKHUX U IJIEKTPOIHEPTETHUECKIX
cneruansHocTel By30B / . B. 3eBeke [u mp.]. - M., 1989. - 528 c.
2. llle6ec M. P. 3agaunuk 1o Teopun TUHEHHBIX dJIEKTPHYECKUX Lernel : yueOHoe rnocodue s
SJIEKTPOTEXHUYECKUX U PATUOTEXHHUECKUX crienranbHocTel By308 / M. P. IlleGec, M. B.
Kabnykosa. - M., 1990. - 543, [1] c. : ., Tabum., cxemsl
3. DnextporexHuka u 3neKkTpoHuka. B 3 k.. Ku. 1 : yueOHuK a1 HeasteKTpuuecKux
cnermaiabHocTel By30B / [B. I'. I'epacumos u np.] ; mox pen. B. I'. I'epacumona. - M., 1996. - 288 c.
| WL
4. HosropontieB A. b. TeopeTndyeckue OCHOBBI 3JIEKTPOTEXHHUKH : 30 KU 110 TEOPHUH
JIEKTPUYECKUX LieTiel ;| [yaeOHoe mocoOue jisi By30B IO IPYIINe HAMPaBIeHHH MOATOTOBKHI
HaxamaBpoB 1 MarucTpos 550000 "TexHuueckue HAyKHu" U AUTUIOMHPOBAHHBIX CIIELIHAHCTOB
650000 "Texnuka u Texunoyiorun" nucruruinHe "Teopernyeckue OCHOBEI dyiekTporexHuku'| / A. B.
Hosropoaues. - CII6. [u ap.], 2006. - 575 c. : un.. - Ha tut. n.: U3n. oporp. "300 ayumux yueb.
muist Beicil. K. B yecth 300-netus Cankr-IletepOypra”.
5. OcHOBBI TeopuH LiTIel | METOAMYECKOe PYKOBOZICTBO K JIabopaTopHBIM padoTaMm ¢
HCTIOJIb30BAHMEM TTEPCOHAIEHOTO KOMITbEOTEpa U mporpammel Multisim / HoBocu6. roc. TexH. yH-T
; [coct.: B. U. ITonesckwmii, A. B. Cancanes, E. I'. Kacarkuna]. - HoBocubupck, 2010. - 55, [1] ¢. :
wi.. - Pexxum noctyma: http://www.library.nstu.ru/fulltext/metodics/2010/3764 .pdf
6. Kupbsios /1. B. Mathcad 13 : [HauGonee mosHoe pykOBOACTBO B noayimHHuKe | / JIMutpuii
Kupsesiaos. - CI16., 2006. - 590 c. : un. + [1] CD-ROM.. - Ha o651.: AHajuTHYECKHe
npeoOpa3oBaHus U yucieHHbie MeTonsl, uddeperupoBanie u MHTErPUPOBAHHE;
BreraucnurensHas muHeiHas anreOpa; HenuneliHble ypaBHeHust u onrtuMusanst, CTaTHCTHKA,
00paboTka JaHHBIX, CIIEKTpaabHbIN aHanu3; JuddepeHunansHbie ypaBHEHHUS.

VIHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznarensctBo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBbC "Znanium.com" : http://znanium.com/

S.

8. MeToanyecKoe 1 NPorpammMHoe obecrieyeHue

8.1 MeToaunyeckoe obecrneyeHme

1. OcHoBsl Teopuu 1ieneii. [Ipaktuyeckuii kypc : [yueOHoe mocodue / B. B. JIutBunHOB 1 11p.]. -
HoBocubupck, 2011. - 346 ¢. : un., cxemsl



2. Dnextporexuuka. [IpakTudyeckue 3aHATHA | yueOHO-MeToau4Ieckoe mocooue ans 2 kypca UCTP
no Hanpasjiennto "MHpopmartrka u BerarcauTensHas Texauka' / [B. B. bormanos u ap.] ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2016. - 86, [1] ¢. : un., Tabn.. - Pesxxum mocrymna:

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

3. Teopus smekTpUuecKuX 1erneii ;| yueOHo-metonudeckoe nmocodue / [E. . Anrasun u ap.] ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2016. - 258, [1] ¢. : ., Tabn.. - Pexxum goctyna:
http://elibrary. nstu.ru/source?bib_1d=vtls000232252

4. Knaccuueckuii METO/T aHAITH3a TTEPEXOIHBIX PEXKUMOB Pa0OTHI JIEKTPUUECKHX LIETIel B TEOPUU
U 337a9ax | METOOUYeCcKOoe NocoOre K MPaAKTUYECKUM 3aHSATHSM U CAaMOCTOSTEIbHOM padoTe st 2
Kypca ¢axkynbTeTa panioTeXHUKH U d1ekTpoHuky / 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_i1d=vtls000185268

5. Pe3oHaHCHBIE peKHUMBI paOOTHI AJIEKTPHUUECKUX LIEMEl B TEOPHH U 337auaX | METOJHYECKOe
nocoOue K MPaKTHUECKUM 3aHSTHUSM C HCIIOJIb30BAHUEM TIEPCOHAIILHOTO KOMITBIOTEPA U
nporpammer Multisim st 2 kypca akynbTeTa panuoTeXHUKU U 1ekTpoHuky / HoBocub. roc.
TexH. YH-T ; [cocT.: A. B. Cancanés u np.]. - HoBocubupck, 2012. - 30, [2] ¢. : un.. - Pesxxum
noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000174599

6. [IpuMeHeHre CTAHIAPTHBIX KOMITBIOTEPHBIX TIPOTPAMM JIJIsl aHAJIM3A JTHHEHHBIX PE3UCTHBHBIX
JJIEKTPUUECKUX CXEM . METOAHUECKOE TIOCOOHE M0 OCHOBAM TEOPHH LIETEH Tl CTYIEHTOB 2 Kypca
daxynbTeTa pagHOTEXHUKH H 3eKTpoHuKH (creruansHoctert 200700, 200800. 552500, 201000,
201200) / Hoeocub. roc. TexH. yH-T ; [cocT.: B. B. AdanaceeB u np.]. - HoBocubupck, 2011, - 27,
[1] c. : mi., cxemsr - Pesxum noctyma:http://elibrary. nstu.ru/source?bib_1d=vtls000152884

7. IlpuMeHeHne CTaHIap THRIX KOMITBIOTEPHBIX MIPOrpaMM ISl aHATH3a HeJTMHEeUHBIX
AJNIEKTPUUECKUX LIETIEH MOCTOSIHHOTO TOKA | METOIUYECKOe IMOcoOue 10 OCHOBAM TEOPHUH LIeTIel AJist
2 kypca ¢akyabTeTa paAUuOTEXHUKH 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. : ., Tabu.. - Pexxum noctyna:

http://www library.nstu.ru/fulltext/metodics/2009/3726.pdf

8.2 CneupnannsnpoBaHHoe nNporpaMMHoe o6ecrneyeHme
1 MathCAD 14
2 Autodesc AutoCAD
3 Multisim AcademicEdition
4 Oneparponnas cuctema Windows XP

9. MaTtepuranibHO-TEXHMYECKOe 06ecneyeHme

KomnbloTepHbIii Knace

Ne HanmeHoBaHue Ha3HaueHue

1 |KomnbloTepHbIil Knacc (KomnbloTepbl BbinonHeHve 1 3awmTta PI3, nabopaTopHbIX
00befiMHeHbI B /TOKa/IbHYHO CETb C BbIXOLOM B |paboT
Internet )
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI

O6oOmenHass CTpykTypa (OHIAa OICHOYHBIX CPEACTB IO JAUCHUIIHHE

npusesieHa B Tabnure.

DJIEKTPOTEXHUKA

Tabmumna

ITanel ONEHKH KOMIIETEeHINIi

IHoxa3zarenn
c()OPMHPOBAHHOCTH Meponpusitust
Popmupyembie KOMIIeTeHIuii TeMmbI TeKyIIero IIpomeikyTounast
KOMITeT Rty (3HaHMsA, yMeHUsl, KOHTPOJIS aTTecTanus (3K3aMeH,
HABBIKH) (kypcoBoii mpoexT, 3a4er)
PI'3(P) u np.)

OIIK.4 cioco6HOCTS |y1. BTameTs AHaIm3 CTallMOHAPHOTO Otuer o DK3aMeH,
YUUTHIBATh MEeToaMu COCTOSIHUS HEJIMHEHHOH 1enn.  |mabopaTopHOit Bormpocet
COBpEMCHHBIC TIPUMEHCHUS AHaNu3 e MeTo1aMu TOKOB U [pabote Ne 27 9-10.
TCHJCHIH Pa3BUTHS |OCHOBHBIX BUIOB HaIpsDKeHNH 3IEMEHTOB.
TEXHUKH U JIEKTPOHHBIX Amnanms nenu ¢
TEXHOJIOTHH B CBOCH |yCTPOMCTB 1 HCTIONIb30BAaHUEM TEOPEM 00
npodeccroHabHON | COBpEMEHHOM AKTUBHOM JIByXIIOJIFOCHUKE.
JIeSITeTIbHOCTH AJIEMEHTHOM 0a3bl TupHucTOpBI, X XapaKTePUCTHKU

JJICKTPOHUKHU U u npuMeHeHue. Henunelinbie

MHUKPOAJICKTPOHUKH; |PE3UCTUBHBIC 3JIEMEHTHI U LIEITH

1/p Ne27.

IK.1/HU 31. CoBpeMeHHbBIE ABTOMaTH3UpPOBaHHBIN aHanmu3 |KoHTponbHBIE DK3aMeH,
CIOCOOHOCTH K TEH/ICHIINH Pa3BUTHA |3JIEKTPUUECKUX Ienel npu pabora . 1-6 Bomnpocsr 1-41
MaTeMaTHYECKOMY  |3JIEKTPOTEXHHUKH TrapMOHWYECKUX BO3AECHCTBUAX
MOJETUPOBAHUIO 1/p Ne 29. Ananms PI'3 yacts 1
MPOLIECCOB U CTaI[IOHAPHOTO COCTOSIHUS
00BEKTOB JIMHEHHOW Lieny. OTYET MO
ONTOTEXHUKU M UX Tomnonornaeckue 1 KOMIO- nabopaTopHOH
MCCIIEJIOBaHMIO HA HEHTHbIE ypaBHEHHS LICTIH. pabore Ne 29

6a3e cTaHIAPTHBIX
MaKeTOB
ABTOMATU3UPOBAHHO
ro IPOEKTUPOBAHUS
U CaMOCTOSTEIILHO
pa3paboTaHHBIX
HPOrPaMMHBIX
HPOIYKTOB

Amnanu3 nenu MeEToAaMu TOKOB U
HaIPS)KEHUH €€ 3JIEMEHTOB.
DopMyIbI JeNIeHUsT HANPSHKEHUS
u ToKa. [I[puMeHeHne npuHIUIa
cynepno3unuu. OnpeneaeHus
MacCCUBHOM M aKTUBHOMN BETBEH.
AHanu3 e METOA0M
KOHTYPHBIX TOKOB. AHAIU3 IIeTTH
METOJIOM Y3JIOBBIX HalpsiKECHUI.
AHanus nenu ¢
HCTIOB30BaHUEM TEOpeM 00
AKTHBHOM JIBYXTIOJIOCHUKE.
AHau3 CTaluoOHapHOTO
COCTOSIHUSI TUHEMHBIX
BJIEKTPUYECKUX LIETIEeH ¢
KOHEYHBIM YHCJIOM
COCPEZ0TOUYEHHBIX 3JIEMEHTOB
AHanu3 CTaluoOHapHOTO
COCTOSIHUS HEJIMHEHHON IIETH.
Amnanus nenu MeTogaMu TOKOB 1
HaMpsHKeHUN 3JIEMEHTOB.
Amnanus nemnu ¢
HCTIOB30BaHUEM TEOpeM 00
AKTUBHOM JIBYXTIOJFOCHUKE.
IToynpoBOAHUKOBBIE TIPUOOPHI.
Knaccudukanus v npuHIAT
paboTel. TUpHCTOPHI, X
XapaKTePUCTUKHU U PUMEHEHHE.
AHanu3 CTaloOHapHOTO
COCTOSIHUS HeJIMHEHHBIX
SJIEKTPUYECKUX LIETIEH C
KOHEYHBIM YHCIIOM
COCPEJOTOUYEHHBIX DJIEMEHTOB.




AHanu3 CTaluoOHapHOTO
COCTOSTHHUS OTpe3Ka OTHOPOIHOMH
JIMHUY C TTOTEPSMU. AHAIIN3
TapMOHHYECKOTO TpoIiecca B
OTpe3Ke OAHOPOJHON JIMHUHU C
MOTEPSIMU: B COTIIACOBAHHOM
OTpe3Ke JMHUH, B
KOPOTKO3aMKHYTOM U
Pa30MKHYTOM OTpEe3Kax JIUHHH,
B OTpE3KE JIMHUU TpU
MIPOU3BOJILHOM TaCCUBHOM
Harpyske. Beenenue.
OmnpenerneHne 3ICKTPUIECKOM
LIETIA U €€ DIIEMEHTOB.
OCHOBHBIE aKCHOMBI TEOPUH
AEKTPIYECKUX IIeTiell (3aKOHBI
Kupxroga). 3agaun Teopun
uenel. Knaccuueckuit ananus
NIEPEXOAHBIX IPOLIECCOB B
JIMHENHBIX 2JIEKTPUUECKUX
LETSIX ¢ KOHEUHBIM YHCJIOM
COCPEIOTOUYCHHBIX 3JIEMEHTOB
KommnekcHspii ananmu3
TapMOHHYECKUX TIPOIICCCOB B
JMUHEWHBIX YIEKTPHUSCKUX
LETSX C KOHEYHBIM YHCIIOM
COCPEIOTOYCHHBIX 3JICMEHTOB
KommnekcHelil ananu3
TapMOHHYECKUX TIPOIIECCOB B
ANEKTPUUYECKUX IIETIAX,
cojieprKalux JIMHEUHbIE
MIPOXO/AHBIE YETBIPEXIOIIOCHUKH
KommnekcHspiit ananmu3
TapMOHHYECKOTO IpoIiecca B
OTpe3Ke OJHOPOIHON JIMHUU 0e3
notepb OnepaTropHbIil aHaIu3
MIEPEXOAHBIX TIPOIIECCOB B
JMUHEWHBIX YIEKTPHUECKUX
LEeTSIX ¢ KOHEYHBIM YHCIIOM
COCPEIOTOYCHHBIX 3JICMEHTOB.
Pacuer ueneit neporo nopsiaka
METOJIOM HaJIOKEHUS (MHTETpal
Hroamensi) OCHOBHI T€OpHUU
JIMHEHHBIX MPOXOTHBIX
YETBIPEXIIOIFOCHUKOB.
KommekcHble XapaKTepUCTUKH
ABTOHOMHBIX M HEABTOHOMHBIX
YETHIPEXTOIIOCHUKOB. MeTo b
onpezesieHus] 3HaUeHU N
rnapamMeTpoB HEABTOHOMHBIX
YeTBIPEXIOIIOCHUKOB. CBOWCTBA
rnapamMeTpoB HEABTOHOMHBIX
YETBIPEXIIOJIIOCHUKOB.
KommuiekcHblit aHanu3
CUMMETPUYHON OTHOPOJHOMI
MACCUBHOM IIEMHOMN CXEMBI.
IlonsTHe 0 pacupeneneHHOM
3JIEMEHTE HIIEKTPUIECKOI IemH.
Juddepennmansaele
(tenerpadHble) ypaBHEHHS
OTHOPOIHO# JrHIK. O0IIHe
pewenus quddepeHnaIbHbIX
ypaBHEHHUI OTpe3Ka
OJIHOPOIHOM JIMHUH.
CriekTpanbHBIN aHAIN3
MIEPUOTNICCKUX
HETapMOHMYECKUX IPOIIECCOB B
JIMHEWHBIX IEKTPHUECKUX




nensx. IIpencrasnenue
MIEPUOANIECKUX
HETapMOHMYECKUX (QYHKIHH
3aJJalOIINX HANPSKEHUH U TOKOB
uenu panamu Oypee.
Beruncienne pa3anaHBIX
3HaYeHUI MOIIHOCTU
KOMIIOHeHTa 1ienu. banane
MOIIIHOCTEH KOMIIOHEHTOB LICIIH.
Pesonanc npu
HECUHYCOUJAJIBHBIX 3. 1. C. U
TOKaX.

IK.2/HA1
CHOCOOHOCTBH K
TIPOBEICHUIO
SKCIEPUMEHTAIBHBIX
HU3MepeHuil
ONITUYECKUX,
(hoTOMETPHUYECKHX H
AEKTPUICCKHUX
BCJIMYUH U
HCCIICIOBAHMUS
pa3InIHBIX 00BEKTOB
10 3aJJaHHOM
METOJIMKE

32. OCHOBHEIE
MPOLIECCHI B
ANEKTPUUCCKHUX
LETSIX.

ABTOMaTH3MPOBAHHBIN aHATU3
3JIEKTPUYECKUX LIeTIel IpU
rapMOHUYECKHUX BO3ACHCTBUSIX
1/p Ne 29. Ananms
rapMOHHUYECKOI0 IIpoLecca B
JIMHENHOMN 3JIEKTPUYECKON LIENH.
BpemenHoit ananus
rapMOHHUYECKOT0 Tpoliecca.
Tononoruueckue u
KOMITOHEHTHBIE YpaBHEHHUsI LIETIN
B KOMILICKCHOH (hopme.
KomrekcHast MOIITHOCTh
KOMITOHEHTA 1IeNu. AHAIu3
LIENIU METOJaMH TOKOB U
HalpspKeHUH e€ BeTBeil. AHANIM3
LIENIU METOJaMH KOHTYPHBIX
TOKOB U Y3JIOBBIX HANPSKEHUH.
KommnekcHble XapaKTepUCTUKU
AKTHUBHOTO U ITaCCUBHOTO
JIBYXIIOJIFOCHUKOB. Da30BbIi
pe30HaHC B MTACCUBHOM
JIBYXIIOJIFOCHUKE. AHAJIHN3 TIeTei
C MHJIYKTUBHBIMH CBSI3IMHU.
dopMHUpoOBaHHE YpaBHEHUN
LIENU C UHIYKTUBHO
CBS3aHHBIMU KaTyIIKaMHU.
Ycrpanenue ("pazBszka')
WHIYKTUBHOMW CBSI3H Mapbl
KaTyliek. AHanu3
CTAIlMOHAPHOI'O COCTOSTHUS U
TapMOHHUYECKOT0 Tpolecca B
JIMHENHOHU 3JIEKTPUYECKON LN
Ha TIEPCOHATLHOM KOMITBIOTEPE
AHanu3 CTaluoHapHOTO
COCTOSIHUS JIMHEHHO 1enu.
Tomnonoruveckre u KOMIIO-
HEHTHbIE YPAaBHEHUS LETH.
AHanu3 1eny MeTolaMu TOKOB U
HaIpsHKeHUN e€ 2J1IeMEHTOB.
DopMyJIbl eJIEHUsT HAaIPSHKEHUS
u Toka. [I[pumenenue npuHLIMIa
cynepno3unuu. OnpeneacHus
MaCCUBHOU M aKTUBHOW BETBEH.
AHanu3 11enu MeTOoI0M
KOHTYPHBIX TOKOB. AHAJIH3 IIETH
METOJIOM Y3JIOBBIX HANPSIKEHUH.
AHanus nenu c
HCTIOJB30BaHUEM TeOpeM 00
AKTHBHOM JIBYXIIOJIOCHUKE.
AHanu3 CTaloOHapHOTO
COCTOSTHUSI JINHEHHBIX
SJIEKTPUYECKUX LIETIEH C
KOHEYHBIM YHCJIOM CO-
CPEOTOYEHHBIX JIEMEHTOB
Brenenne. Onpenenenue
SJIEKTPUYECKOM 1IETH U e€

Kontponbnas
pabota . 1-6
Otuer o
nmabopaTopHOH
pabore Ne 4, 6, 11,
23,27, 29

PI'3 uyacts 2

DK3aMeH,
Bomnpocsr 1-45




aneMeHTOB. OCHOBHBIE aKCHOMBI
TEOPHU 3IEKTPUIECKUX eHeH
(3akonsl Kupxroda). 3amaamn
Teopuu uenen. Uccnegopanue
JIMHEHHBIX 3IEKTPUIECKUX
Lenel ¢ UHAYKTUBHO
CBSI3aHHBIMH KaTYIIKaMH J1/p
Nell UccnenoBanue
NePEXOAHBIX MPOLIECCOB B IIENH
C OJIHUM pEaKTHBHBIM
anemenToM Ne23 HccnenoBanue
CTALlMOHAPHOT'O COCTOSIHUSA
Pa3BETBIICHHOM JTUHEIHON
aneKTprdecKoi menu Ji/p Ne 4.
KommiekcHsli aHanu3
TapMOHHYECKHUX TPOIIECCOB B
JIMHEHHBIX 3IEKTPUIECKUX
LETAX ¢ KOHEYHBIM YHCIIOM
COCPEIOTOUCHHBIX 3JIEMEHTOB
Henuneiinble pe3uCTUBHBIC
9JIEMEHTHI U 1emnu J1/p Ne27.
OCHOBBI TEOPUH JIMHEHHBIX
IIPOXOJHBIX
YETBIPEXTIONIOCHUKOB.
KomriekcHble XapakTepUCTHKI
ABTOHOMHBIX U HEABTOHOMHBIX
YETBIPEXTIOMIOCHUKOB. METOBI
OIIpeAeIeHNs 3HaYCHNI
IIapaMeTpOB HEABTOHOMHBIX
4eThIpEXIOMOCHUKOB. CBOMCTBA
IapaMeTpOB HEaBTOHOMHBIX
YETBIPEXIIOIIOCHUKOB.
KommnexcHsli aHanu3
CUMMETPUYHON OJTHOPOJHOMI
[IACCUBHOW LIEITHOW CXEMBI.
[TaccuBHBII IBYXIIONIOCHUK B
LIETH CHHYCOUIAILHOTO TOKa U
€r0 CXEeMBI 3aMenIeHus J1/p Ne6.

2. MeToauKka olleHKH 3TaoB (l)OpMHpOBaHHﬂ KOMIIeTeHIINI B PaMKax IUCHUIIJIHHDBI.

[TpomexxyTouHas aTTecTalus Mo JMCHUIJIMHE TIPOBOIUTCS B 3 ceMecTpe - B (hopMe 3K3aMeHa, KOTOPbIi
HarpaBJieH Ha o1leHKYy copmupoBanHocTu komrerenuuit OTIK.4, TTK. 1/HU, T1K.2/HU.

<DopMa MPOBCACHUA U COACPIKAHUC 3K3aMCHA ITPUBCACHBI B IACTIOPTC OK3aMcHa.

B 3 cemectpe 00s3aTenbHBIM 3TAllOM TEKYIIEH aTTECTAllMH SIBISIOTCS pacdyeTHO-rpaduyeckoe 3aJaHue
(PT'3), konTponbHas pabora. TpeboBanus k BeinoiaHeHuto PI'3, KOHTpoIbHOM paboTHI, COCTaB U MpaBUiIa
OLICHKH cpopMyIrpoBaHsbl B nacropte PI'3, KOHTpoIbHOM paboThI.

Kpome toro, chopMUpOBaHHOCTh KOMIETEHIMI MPOBEPSETCS MPH MPOBEACHUN MEPOIPUATUH TEKYILEro
KOHTpOJISI, yKa3aHHBIX B Tabmune paszaena 1. TpebGoBaHus K BBITOJIHEHUIO JIaOOpAaTOPHBIX pabOT, COCTaB
U TpaBWJIa OLEHKU CPOPMYTUPOBaAHBI B MacopTe Ja00paTOPHOI paboTHI.

OO61ue mpaBuia BHICTABICHUS OLIEHKH MO TUCIUILIMHE ONpeAeNsatoTcs 0amibHO-PEUTHHIOBOM CUCTEMOH,
NPUBEJICHHOM B paboueil mporpaMme yueOHOM TUCIUIUIMHEI.

Ha ocHoBaHMM NpUBENEHHBIX Jajiee KPUTEPHEB MOXHO cJesaTh OOUIMil BBIBOA O CHOPMHUPOBAHHOCTH
xkommnerenimii OITK.4, ITK.1/HU, I1K.2/HH, 3a koTopble OTBEYAET AUCLUIUINHA, HA PA3HBIX YPOBHSIX.

O0mas xapakTepucTHKAa YPOBHEH 0CBOEHHUSI KOMIIETEHIHIA.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOGHO YaCTHYHO, ITPOOEIIbI MOTYT HOCHTh CYIIECTBEHHBIH XapakTep,



HEOOXOMMBbIE MMPAKTUYECKHUE HABBIKU PAOOTHI C OCBOCHHBIM MaTepHajioM c(hOpMHUpPOBaHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoii OO0y4deHHs Y4eOHBIX 3a/JaHUMl HE BBITOJIHEHBI WIIH
BBINOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS PA0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETUYECKOE COJAEPHKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLIECTBEHHOIO XapaKTepa,
HEOOXOMMBbIEC MPAKTUUECKHE HABBIKA PaOOTHI ¢ OCBOCHHBIM MAaTE€pUalioM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO TMPEIyCMOTPEHHBIX MPOTpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUI BBIIIOJIHEHO, HEKOTOPHIC
BUJIBI 33/1aHUH BBITIOJIHEHBI C OMIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
CoZIep’KaHuE Kypca OCBOECHO IIOJHOCTBIO, 0€3 MpoOesoB, HEKOTOpPhIE NMPAKTUYECKHE HAaBBIKM pabOThI C
OCBOCHHBIM MaTepHajoM C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbBIE IMPOrpaMMoil oOyueHus
yueOHbIE€ 3aJaHUs BBIIIOJIHEHBI, KAYECTBO BBINOJIHEHUSI HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHUCIJIOM 0ayioB, HEKOTOPBIE U3 BBINOJIHEHHBIX 33JaHUI, BO3MOXKHO, COJAEPKAT OIIMOKH.

IIponBuHYTBI. YpOBEHb BBINOJHEHUS pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHUe
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE PAKTUUECKUE HABBIKU PabOThl C OCBOEHHBIM
MaTepuaioM COPMHUPOBAHBI, BCE IMPEIYCMOTPCHHBIC MPOTrPaMMON OOYy4YeHHs Y4eOHBIC 3amaHUs
BBIIIOJIHEHBI, KQAUECTBO UX BBITIOJIHEHHUS OLICHCHO YU CIOM 6aJ'IJIOB, OJIN3KHUM K MaKCUMaJIbHOMY.



®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 o criemyroieMy MpaBuily: TEOPETUUECKHIA BOIIPOC BBIOUPACTCS U3 TIEPEUHSI
BOMPOCOB (CM.II. 4), BRIHOCUMBIX Ha 9K3aMeH, OJTHA 3aj[aya — Ha METO/IbI pEIIeHus (IIETb TOCTOSHHOTO
WM TIEPEMEHHOT0 TOKa, BOIPOCHI 2-8, cM. 11. 4), CIIUCOK TE€M JUIS BTOPOW 3a7adyu IMpuBeieH B I1.4.
Temsbl 3a71a4 HE TOJKHBI COBIIAAATh ¢ TEMOW Bompoca. B xoze sx3ameHa rpernoiaBarelib BIpaBe
3a71aBaTh CTYACHTY JIOMOJIHUTENbHBIE BOIPOCHI U3 00111ero nepeyns (M. 4.) ¥ 1o CYTH PEIIeHus 3a1ay.

[IpogomxuTensHOCTD SK3aMeHa — 2.5 yaca.

Popma IK3aMeHAIMOHHOI'0 OMJIeTa
HOBOCHBUPCKHI TOCYJAPCTBEHHbBIM TEXHUYECKWI YHUBEPCUTET
Ou3HNKO-TeXHUUECKUI (PaKyIbTeT

Bbuaer
K 9K3aMEHY 0 IUCLUILINHE «DJIEKTPOTEXHHUKAY», CeMeCTp 3

1. Teoperuueckuii Bompoc.
2. Ilpaktuyeckwuii Bonpoc (3a1a4a Nel Ha METOABI pelIeHus).

3. IIpaxtuueckuii Bonpoc (3aga4ya Ne2 Ha Temy cm. 11.4).

YTBepxmaaro: 3aB. kadenpoit 39 noipkHocTth, DO
(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 3acCUMTHIBAETCS Ha 0a30BOM YpOBHE, €CIIU CTYIEHT IIPU
OTBETE Ha BOMPOCH (OPMYIHPYET OCHOBHBIC TIOHSTHSA, 3aKOHBI, JAET XapaKTEPHUCTUKY
IPOLIECCOB, SIBJICHUN, MOXKET IPEICTABUTh KAYECTBEHHbIC XapaKTEPUCTHKH IPOLECCOB, HE
JIOITyCKaeT OMIMOOK MpH peIIeHUH 3a1a4, oleHka cocrapiset 30-35 6anios.

OTBeT Ha YK3aMCHALMOHHBIA OMIIET 3aCUUTHIBACTCS HA MPOABHHYTOM YPOBHE, €CIIA CTYACHT
IIpY OTBET€ HA BONPOCHI IPOBOJMUT CPABHUTEIBHBIM aHANU3 IOAXOAOB, IPOBOJUT
KOMIIIEKCHBIHN aHaJInu3, BBIABIISICT HpO6HeMI)I, npeajiaract MEXaHHu3Mbl PCHICHUA, criocoben
MNpEACTaBUTL KOJUYCCTBCHHBIC XAPAKTCPUCTUKHU ONPCACIICHHBIX IIPOLECCOB, IMPUBOAUT
KOHKPETHBIE TIPUMEPBI U3 MPAKTHKH, HE JOMYCKaeT OMMOOK M crocobeH 000CHOBATH BHIOOP
METO/1a PEeUIeHHUs 3a7auu, OIIeHKa cocTaBisieT _36-40 bOannos.

3. lIkaJja oueHkH

K sk3ameHy pomyckaroTcs CTYIEHTHI, BBINOJIHMBIINE BCE BUAbl PadOT MHPEIyCMOTPEHHBIE
y4eOHBIM TUIAHOM JTUCIMILIMHEI U HaOpaBIlue B TEUCHUE ceMecTpa He meHbuie 30 bannoe u3
60 603moicHBIX. Texkymui ¥ UTOTOBBIM PEUTHHI CTYACHTA 3a CEMECTp ONpPEIEsAeTCs
YUCJIOM M KayeCTBOM BBIIIOJIHEHUS YYEOHBIX 3aJaHUMl 1O BCEM O00S3aTelIbHBIM U
JIONOJTHUTEIBHBIM BHJIaM paboT.

Oosa3amenvHble 6UObL padom

Pacuemmno- zpagpuueckoe 3a0anue
MaxkcumanbHbiii peiiTuar 3a PI'3 (23 6amma) BhICTaBiseTcs 3a Ka4eCTBEHHOE BBITIOTHEHHE
Bcex yacteil PI'3, cqady ero B yCTaHOBIEHHBIN CPOK U YCIIEHIHYIO 3aIUTY

Jlabopamopuwie pabomot

Kaxnass W3 BBIOJHEHHBIX, CHAHHBIX M 3alllUIIEHHBIX 6 cpok JabOopaTOpHBIX padboT
oleHUBaeTcss B 3 Oaula MakCMMyM. MakCHMalbHBIA PEWTHHT 3a MHKJI W3 IIECTH
nabopaTopHbIX paboT -18 6amios.

Ilpakmuueckue 3anamusn

B TedyeHume cemecTpa CTyIEHT MONy4YaeT HA NPAKTHUYECKHUX 3aHATUAX & HHAMBUAYAJIbHBIX
JOMalIHUX 3a1ad. MakcumanbHbIM Oamom (1.5 Oamna) oueHuBaeTcs MHAMBHAyallbHas
3ajjaya TpU HAJIWYUKM TPOBEPKH M TMOSICHEHUH pacuera. MaKCUMalbHBIA PEUTHUHT IO
MIPaKTUYECKUM 3aHATHUSIM (32 BoceMb 3a1a4) 8*1.5=12 Gamos.

Jonoanumenshuie 6a11b1

CTyZneHT MOXKET NOJyYUTh B TEUEHUE CEMEcCTpa JONOJIHHUTENIbHBbIE Oaibl 3a KauecTBO
opopmieHHuss M BBIOJHEHHUS OTYETOB IO JaOOpaTOpHBIM paboTam, 3a pelIeHHe
JIOTIOJIHUTENBHBIX 3a/lad Ha KOHCYJIbTAllUM B TIPUCYTCTBHM IpernojaBaTelisi, 3a KaueCTBO
IIOJIHOTO KOHCHEKTa JIEKIIMH, 3a IOJIE3HYI0 aKTMBHOCTh WU OPUTMHAJIBHOCTH OTBETOB Ha
MPAKTUYECKUX M JIEKIMOHHBIX 3aHITUSIX .

BeimonHenue Bcex 1a0OpaTOpHBIX pPabOT W pacdyeTHO-TpaUUecKUX 3aJaHuil SBISETCS
00s13aTeIbHBIM.



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

<
) ) 2 e
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. 250 |28 s 8|2,
Bun yueOHoiA ¢:> - 8 2| = E 2 E‘E % %S
JEATENLHOCTH sl 5| g £ | 8 gzl & s 55| g2
S| Z| 2 |85 8 |29 5 |Eg5 &8
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 (IK3zamen)
Ha sk3ameHe 1o Kypcy DJIeKTPOTEXHHUKA CTYAEHTY IPEAIaratoTcsi OAUH TEOPETUYECKUN BOIIPOC
U JIB€ 3aJ1a4y JI0 MOJIyYCHUSI Yuci06020 pezynrvbmama. IIponokuTenbHOCTh 9K3aMeHa — 2.5 Jaca.

OK3aMeH
g < <
g 5 = =
z = | 5. | £3
CocraBHasi 2 = 2 > £ & 2
4acTh g 2 g S Z = 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 CEeMeCcTpa M Ha 3K3aMeHe, BbICTaBisieTcsi B «OykBeHHOU ¢(opme» (15-ypoBHeBas
mkana ECTS) um B TpaauuuoHHOW (YeThIpeXypoBHEBas 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+= 6769
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 AU CHUIIJIUHE ((3.]'[eKTp0TeXHI/IRa»

1. Mcrounnku u norpedureny (IpUEeMHUKH) 3JIEKTpUUEcKOi sHepruu. [IoHATHS 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, BbITEKawolee M3 3akoHOB Kupxroga M HENOCpeACTBEHHO MO 3aJlaHHOM CcXeMe.
Caiyuail BBIpoXKAeHHbBIX BeTBel ¢ uctounukamu J31C).

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

6. Ilpuammn w wmerox cynepno3unuu (HajoxeHus). (DopMmynHpoBKka UM JI0Ka3aTeIbCTBO
NPUHIUIA; YAaCTUYHBIH TOK, €ro 3HaK B aJreOpandyeckodl CyMmMMme; HCKIIOYEHHE U3 CXEMBI
VCTOYHHKA HANPSIKCHUS MIIM HCTOYHUKA TOKA B YACTUYHBIX CXEMaX )

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

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

9. HenuueliHble pe3ucTUBHBIE LieNH (ONpeseneHue; NpUMephl BOIbTAMIEPHBIX XapaKTEPHCTHUK;
rpadudeckue  METOIBl  pacyera; TMPUBECTH TPUMEPHl  WCIOJIB30BAHUS  HEITHMHEHHBIX
COIIPOTHBIICHUM U1 CTAOMIIN3AIIUHN HAIPSKEHUS).

10. HenuHelitHble pe3UCTUBHBIC LEMH (METOJ] JIMHEAPU3aIluH, CTATHCTUIECKOE W THHAMHYECKOE
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 (TpUTOHOMETpHUecKas (opma 3allMcH TapMOHHUYECKOTO BO3JICHCTBUS,
aMIUTUTY/1a, 4YacToTa, HayaiubHas (as3a. BekTopHas auarpamMma M KOMIUIEKCHBIE 4YHCIa Kak
CIIOCOOBI H300paKEHUsI TAPMOHUYECKHUX TTPOIIECCOB).

12.CumBonuyecknii MeTon pacuera (KOMIIEKCHOE H300pakeHHEe TapMOHUYECKOH (yHKIMH,
KOMITOHEHTHbIE YpaBHEHHUSI LieTiel B KOMIUIEKCHON dopMme. KoMriekcHble cXeMbl 3aMenIeHH ).



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 IApMOHMYECKOIO TOKA (BBIPaKEHUE JUIsli MTHOBEHHOH 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 nepegaud MaKCUMalbHOW MOILIHOCTH, K.II.JI. COTJIACOBAHHOIO peXHUMa, JOCTOMHCTBA U
HE/I0CTAaTKU TOT0 PEXUMa JUIsl SHEPreTUYECKUX U HEIHEPreTUUECKUX YCTPOICTB).

16. IlocnenoBarenpbHOE COCIWHEHUE KATYIIKM W pe3uctopa (memb R-L), koHmeHcaropa u
pesuctopa (niens R-C) B memm rapMoHuYeckoro Toka (ypaBHeHHs B au(depeHIManbHO |
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 KauecTBE IpUMepa PE30HAHC TOKOB B ciydae
[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 COSAMHEHHE WHAYKTHBHO CBSI3aHHBIX BETBEH (COTJIACHOE M BCTPEYHOE
BKJIFOYEHHE, SKBUBAJICHTHOE CONPOTUBIIEHUE, SKBUBATICHTHAs! UHAYKTUBHOCTB ).

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

22. Tononormueckue rpadbl W MaTPUIBl WHIMACHIMHA (ONMPEACICHUE TOIOJIOTHIECKOTO
HanpaBJIeHHOro rpada, y3ja0Bas U KOHTypHas MaTpHIbl MHIKCHLUH; IpOBEpKa NPaBUIbHOCTH
COCTaBJICHUS Y3JIOBOW U KOHTYPHON MaTpULl UHIUIECHLIUH, pACCMOTPETh HAa IPUMEpE).
23.JIuHeiHble ey ¢ HerapMOHMYECKUMHU UCTOYHUKaMU. Metoabl pacdyera. HIyKTUBHOCTD U
€MKOCTh B IIEMAX C HETapMOHMYECKUMH HCTOYHHKAaMH. MakcuMasbHbIe, NeHCTBYIOIINE W
CpeAHME 3HaueHHs HEeCUHyCOMAalbHbIX mnepuoanueckux OJIC, HampspkeHUl W TOKOB.
KoadduumenTsl, xapakrepusyromue GopMy HECHHYCOUIATBHBIX TIEPUOUUECKUX KPUBBIX.

24. JluHeliHple 1€MW 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 3aMeIIeHNs MPOXOAHBIX MacCCUBHBIX
YETHIPEXITOIFOCHUKOB.

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

27. XapakTepucTU4ecKHe (BTOPUUYHBIE) MapaMeTphl YETHIPEXIOIIOCHHUKA (XapaKTepUCTHUECKUE
COMPOTHUBIICHUS, XapaKTEPUCTHUECKass IIOCTOSTHHAS Iepellaydl YeTBHIPEXIONIOCHUKA (Mepa
nepenayn). GU3nuecKuil CMbICT U €AUHUIBI U3MEPEHUs KO (UIIMEHTOB 3aTyXaHUs U (a3bl.

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

30. LlenHple cXeMBl WM KaCKaJHOE COEIMHEHHE YETBIPEXMOMIOCHUKOB. OIHOpOJHAsA LEHas
cXema.

31. ILlenu c pacnpeneiaeHHbIMU TapameTpaMu (AguHHBIE JUHUK). [lOroHHBIE mMapaMmerphl.
Huddepenunanbupie (TenerpadHble) ypaBHEHHs IIMHHOM JUHUM. YPaBHEHHUS JUHUM B
KOMIUIEKCHOU (popme (IIpu rapMOHHUYECKOM UCTOYHHUKE).



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

33. JluHus, Kak YeThIPEXMOMIOCHUK. BONHOBBIE mpolecchl B JTUHUM C MOTEPSAMHU (MPAMO- U
o0patHO- Oerymue BonHbI). Koaddumment orpakeHus: BOTHBL. BX0qHOE CONPOTUBIICHHUE JIMHUN
IIPH POU3BOJILHOM HArpy3Ke, X0JI0CTOM X0j1e, KOPOTKOM 3aMbIKAHHH, COTJIACOBAaHHBINA PEKUM.
34. BosiHOBOE CONPOTUBIIEHUE JIMHUU. JIMHUSA, COrTIacCOBaHHAsI C HAIPy3KOH.

35. Jluams Ge3 uckakeHWi  (ycioBwe XoBHcahaa, Kod(PQHUIMEHTH, Mephl MPUOIMKCHUS
pEATBbHBIX JTMHHUHA K HEUCKAKAIOIIIM).

36. JIunust 6e3 moteps (ypaBHEHUS JIMHUKM O€3 TIOTEPh, pacipeiesieHue ICHCTBYIOIIMX 3HAYCHUN
HaMpPsDKEHUH, TOKOB U BXOJHOTO COTMPOTHBIICHHUS. PexkuM OeryImux BOJH B JIMHUU 0€3 MOTEPb.
37. PexxuM CTOSAYUX BOJIH B JIMHUU O€3 MOTepb (BUABI HArPYy3KH, YPaBHEHUS JIMHUU, BXOIAHOE
conpotuBiieHue). PacrpeneneHue NEHCTBYIOIIMX 3HAYEHUM HAINpSOKEHWH, TOKOB M BXOAHOIO
COIPOTHUBIICHUS BIOJb JIMHUU MPU XOJIOCTOM XOJI€ U KOPOTKOM 3aMbIKaHUU.

38. Ilepexoanbie MpoIECChl. 3aKOHBI KOMMYTAIIMU U UX UCIOJIb30BAaHUE B aHAIN3E MEPEXOAHBIX
npoueccoB (hopMynupoBKa U 0OOCHOBAHUE 3aKOHOB KOMMYTAI[MH; BO3MOXHOCTH BBIYMCIICHUS
HAaYalbHBIX 3HAYCHWH HANpPsDKCHUH W TOKOB B CXEME;, HYJICBbIE M HCHYJICBBbIC HadajbHBIC
yCIIOBHS).

39. Kmaccuueckuii MeToJA aHaiuM3a IMEpPEexXOIHBIX TporueccoB. [IpHHYXIEHHBI M CBOOOIHBIH
PEXKUMBI.

40. 3apsin 1 pa3psia KOHIEHCATOpA B LIETIH MOCTOSTHHOTO TOKA.

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

42. BxirodeHwe Iienu - KoJe0aTeNbHOrO KOHTYpa Ha TOCTOSHHOE M CHHYCOMJAIBHOE
HaNpPSHKEHUS

43. OmeparopHbli METOJl aHalK3a MEPEXOAHBIX IMpoleccoB (mpeoOpasoBanue Jlammaca u
M300paKeHUE TUIUYHBIX DSJEKTPOTEXHUYECKUX (YHKIIMIA; ONEpaTOpHBIE COMPOTHBICHUS U
OTIEpPaTOPHBIE CXEMBI; yUEeT HEHYJIEBbIX HAUAIbHBIX YCIOBHUH).

44 MeToJ IepeMEeHHBIX COCTOsIHUS (HOpMalibHas (opMa ypaBHEHUN AIEKTPUUYECKOTO COCTOSHUS
nenu — (opma Kormwm; mepeMeHHbIE COCTOSIHHS LIEMH; MaTpu4dHas opMa YpaBHCHHIA, aJTOPUTM
COCTaBJICHUS YPaBHEHHI; BO3SMOYKHOCTH YHCIEHHOTO PEIlIeHUs] yPaBHEHUN).

45. OmnpeneneHue peakuH e MPH MOMOIIM MEPEXOAHON XapaKTEpUCTUKH M HHTErpaja
Hanoxenus (roamens). Onpenenenue NepexoaHON XapaKTEPUCTUKH 0 U3BECTHON CXeMe IIeTIH.
OmnpeneneHne peakiuy e TPH BO3JICHCTBUN CUTHAJIOB MTPOU3BOJIBHOM (DOPMBI.

Tembl 3agaun Ne2
» HenwuneiiHble e MOCTOSTHHOTO TOKA (BOmpock 910)
= Pe3oHaHC B IEMAX TAPMOHUYECKOTO TOKa (Bompoc 18)
» [lenu ¢ MHAYKTHBHBIMHU CBsI3siMU (BOTpocsI (19-21)
*  YeThIpexmotoCHUKH (BOIPOCHI 26-27)
= JluHuM ¢ pacupeeneHHbIMU apameTpamu (Bompockl 31,32,36,37)
» [lepexoHbIe MPOIECCHI B IEMSX MEPBOTro mopsiaka(Bompock! 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.

bannel, nonydyennsle 3a pabory mo 100-OamnpHOW mIKajie, YMHOXAIOTCS Ha BECOBOM
KO3 PHUIIHIEHT.

JlocpouHas cpaya (HE MeHee uYeM 3a HEIENI0 J0 YCTAaHOBJIEHHOIO CpOKa) IMPaBHIBHO
BBINOJIHEHHON KOHTPOJIBHOM PabOThI MOOMIPSAETCS JONOTHUTENBHO 1+2 Oammamu.

3anepxka B caue paboTsl oleHUBaeTcs mwtpadom 1 0an 3a KaKayo HEJIei0 OMO03/1aHHs.

B cimyyae Bo3Bpara KOHTPOJIBHOM pabOThI HA JOPAOOTKY M UCIIPABJICHHS OIIEHKA MOXKET OBITh
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 3a1aHMsA K KOHTPOJIbHOI padoTe

Konmponvnas paboma
AHAJU3 JUHEHHOH YJIeKTPHYeCcKOoN eny nNpy rapMoOHN4YeCKOM BO3AelHCTBHH

3amanue
1. Tlo WHIMBHIYATHLHOW KAPTOUYKE UCXOHBIX IAHHBIX COCTABUTH CXEMY JJICKTPHUSCKOM
EeMu.
[TponsBecTn pa3METKy 32KUMOB HHJIYKTHBHO CBS3aHHBIX KATYIICK.
3. CocrtaBuTh cucTeMbl ypaBHeHHI 1o 3akoHaMm Kupxroda B muddepenumanpaoii  hopme
JUTSI MTHOBCHHBIX 3HAUCHUH U B alIreOpandeckoit popme Jisi KOMITIEKCHBIX.

no



&

BrINoaHUTE «pa3BsA3Ky» HHAYKTUBHBIX CBA3EH B LEIU.
5. PaccuuTarh TOKM B BETBSIX CUMBOJIMYECKHMM METOAOM. 3allicaTh MIHOBEHHBIE 3HAUCHMUS
TOKOB.

6. Omnpenenuth mokazanus BartMeTpoB. CocraButh Oanmanc MmomiHoct st MCXOJHOU
«HEPA3BA3AHHOI» CXEMBI.

Ipumeuanue:
1) IlonoxuTenpbHBIE HANPABJICHHWS TOKOB (BO BCEX BETBSIX IPHHATH CIIEBa HAIPaBO) COXPAHATH IPH
T1000M METO/Ie pacyerTa.

2) Utoru Bcex pacyeToB CBECTH B TaONIHMIy Ha MIEPBOM CTPAHMLIE OTUETA U 3/1€Ch K€ MPUKICHTh KApTOUKY
JAHHBIX 3aaHHS

e Kaprouka 3aanus

KonTponpHas paboTta mo IJIeKTPOTEXHUKE

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

r;=40.0 Om L;=0.100TH Cy=50 Mx®D
Lkar,=0.140 I'n. HamoTka kat. 2 mpaBas
Lkars=0.160 I'n. Hamorka kar. 3 neBas
M(2-3)=0.140 I'n.

Harpyska: Cy=9.524 Mx®, coe-Hue Tp-K

L4 9HeKTpI/IquKaﬂ CXCEMa, COCTABJICHHAA I10 JaHHBIM KapTOYKH

e, (ty=141sin(500£+90%) B

a ll

=9.524m

H

e,(1)=141sin(500-315%) B



Tabnuia pe3ybTaToB BEIYUCICHUH

Brraucnennrpie 3HaYCHUS

Z; Z, Zy Uozo I I I3
OmMm A
Anrebpamueckas Gopma [NoxazarenpHas popma
bananc momHocren IToxa3anus BaTTMETPOB
PreH QreH Pno’rp QHOTp I:’Wl PWZ
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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
K03 PUIMEHT coriaacHo TalIuIe, MPUBEACHHONW HUXKe(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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3amanue (PI'3) | Yacrs 2 40 60 100 1 0.11 11

* 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.

= JlocpoyHasi chada (HE MEHee 4YeM 3a HENIEeNI0 JO YCTAaHOBJIEHHOTO CPOKa) MPaBUIIBLHO
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 3ajaHus Ha JOpaOOTKY M MCTpaBiieHUus oleHka 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
JUCIUIUINHBL.

4. Tunosoe 3aganue Ha PI'3



3ananue K pacueTHo-rpadguyeckoii padore

Yacmo 1 Ananusz auneunoil daeKmpuieckoil yenu noCMoanno20 mokd

Jns pacuera 3agaHusl CTYACHT IMOJydaeT WHJIUBUAYAJIbHYIO KapTOYKY, HMPHUMEPHBIA BHII
KOTOpOM MpejcTaBieH Ha puc.l. DiekTpuueckas cXeMa, COCTaBJIEHHAs 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 nHAMBUAYaTbHON KAPTOUKE UCXOJHBIX JAHHBIX COCTABUThH CXEMY AJIEKTPUUECKOM 1EMH.

PaccuuTath TOKM BETBEH METOJIOM KOHTYPHBIX TOKOB.

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

4. BpIYUCINUTH 3HAUYECHUE TOKOB BETBEH METO/IOM Y3JIOBBIX MOTCHIIMATIOB (HAMPSKEHUM ), CUUTas
ONOPHBIM y3€J1, YKa3aHHbIM B UHANBUIyaIbHON KapTOYKE.

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

6. BrrunciuTh 3HaueHHEe TOKa B BeTBU Ne 4 ucxo0Holl cxembl METOIOM DKBUBAJIEHTHOT'O

HMCTOYHHUKA, PAaCCMATPUBasi CXEMY OTHOCUTEIIBHO YKa3aHHOW BETBH KaK aKTUBHBIN

JBYXITOJIFOCHUK.

™=

Yacmy 2._Ilepexoounlii npouecc 8 uenu ¢ cocpeoomoueHHblMU NApamMempamu

Haiitu mepexoHbIil TOK Ha BXOJ€ LIENMH BTOPOTO MOPsKa, U300paKEHHON Ha cxeme, U

MOCTPOUTH I'paUK €ro U3MEHEHUS B (PYHKIIUU BPEMEHHU.

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

IIpumeuanus:

1) IIpuHYXICHHYIO COCTaBJISIONIYI0 TOKAa PEKOMEHIYeTCS HaWTH METOJOM KOMIUIEKCHBIX
aMIUIATY] (T.€. CAMBOJIMYECKHUM METO/I0M), a CBOOOHYIO COCTABIISIONLYIO — ONIEPATOPHBIM.

2) Ecnu HamOonblliee 3HaYe€HHE CBOOOIHOW COCTABISIOIICH OKAKETCS 3HAYMTEIHHO MEHBIINM
[0 CPAaBHEHMIO C aMIUTUTYAON MPUHYKIECHHOW COCTAaBIISIIOIICH, TO IOMYCKAeTCs pa3/iebHOe
MOCTPOEHHE ITHX COCTABIIAIONIMX HA YepPTEXke B pa3HbIX MaciiTabax (6e3 CcyMMHPOBaHUA).
3ajaHne: HaWTU TIEPEXOJHBIA TOK B BETBU ¢ UCTOUYHUKOM DJ[C cxembl, M300paKeHHON Ha
PUCYHKE, U TMOCTPOUTHh rpaduk ero u3MeHeHus B ¢yHkiuu BpemeHu. DJIC ucTouHHKa
3aJlaHa B BUJE.



BapuaHntel cxem

1. 2. 3. I ]
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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 oleHKH

[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 pe3ucTuBHbIC dJIeMEHTHI U et 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.

ABTOMaTU3UPOBAaHHBI  aHANU3  JJEKTPUYECKUX  Lerned NpH  TapMOHUYECKHUX
Bo3aeicTBUSAX J1/p Ne 29,

VccnenoBanue mpoLeccoB 3apsia U pa3psaa KoHnaeHcaropa ji/p Ne 23,

*KOoMITbIOTEpHBII aHAIN3 IEPEeXOAHBIX TporeccoB Ji/p Ne 31.

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

Ipumeuanue. pabomsi, nomeuenuvie (*), 6bINOIHAIOMCI PAKYTLMAMUBHO.
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 DIIEKTPUUYECKHX IIeTIeH, 0JIb30BaThbCcs 0003HAYEHUSAMH,
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 CTYJIEHTOM U JOJKEH COJIePIKATh:
HOMEp ¥ HaMMEHOBaHUE paboTHI;

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 BOMPOCHI)
® BBIIIOJTHEHUE PAOOTHI



= opopmIIeHHE TIPOTOKOTIA
= 3amuTa paboThl

2. Kpurtepum oneHku

[{ukn maGopaTopHBIX pabOT CYMTACTCS HEBBIMOJHEHHBIM, CCIIM HE BBIIOJHEHO OoJiee
JBYX U 3alIMIIEHO MEHEE TOJIOBUHBI BRIMOJIHEHHBIX padoT. Ouenka coctasisier _0 - 8 Ganos.

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

[{uk 1abopaTOPHBIX PadOT CYMTAETCS BHITIOJHEH Ha 6230BOM YPOBHE, €CIIH 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
clenyeT YMHOXaTh CYMMY IMOJYyYEHHBIX (MJIM MaKCUMaJIbHO BO3MOXHBIX) 0ajiOB, a TaKxKe
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 JJaOOpaTopHOM paboThl nobasnsgercs 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. 9KCHCpI/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, BKIIOYCHHBIM IOCIEIOBATE/IBHO C JIAMIION HAKATHBAHHS HIIH CO

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

Jl1a u3MepeHuit NCIOIb3YIOTCSl BUPTYaIbHbIE BOJBTMETP U aMIIEPMETP, BHIBEJCHHbBIE Ha
KOHHEKTOp, WM KOMOMHHMpOBaHHBbIE LU(POBBIE MPUOOPHL. 3HAUEHUS TOKOB W HAIPSHKEHUU
TaK)K€ HaXOJATCS KOCBEHHBIM IIyTEM; UX PACCUMTHIBAIOT C MOMOIIBIO METO/A 3KBUBAJIEHTHOIO
HCTOYHUKA, UCTIONB3Ys 3aKkoHbl OMa u Kupxroda.

Hccnenyemas 1memb €O CTaOMIMTPOHOM, TMPEJCTABISET COOOH  mHapaiebHbINA
SJIEKTPOHHBIA K04 M MOXET OBITh HCIOJIb30BaHA B pEalbHBIX YCIOBUSX B KadyecTBe
MPOCTEUIIIEr0  MapaMeTPUUECKOro  CcTabwiu3aTopa HampspKeHus Wik (GOpMHpPOBATENS
OJIHOTIOJISIPHBIX HUMITYJIbCOB HaPSyKEHUSI.

BMecto MOCTOSHHOTO HampsDKEHHS Ha BXOJ CXEMbl MOXET OBITh  MOJaHO
CHUHYCOM/IAJIbHOE HaIPsDKEHUE 3JIEKTPOHHOIO HHU3KOYacTOTHOrO reHeparopa. B aTtom ciyuae
cxeMma OyneT paboTath B pexumMe GopMHUPOBATENSI OJAHOMOISIPHBIX TPANELEHIATbHBIX BBIXOAHBIX

HMITYJICOB.
O01mme cBeaeHns

3aBHCHMOCTD HANPSKEHUS dJIEMEHTa AyekTpruecko 1enu oT Toka U(l) mnm HaoGopor
I(U) Ha3piBaeTCs €ro BOIbTaMIIEPHON XapaKTEPUCTHKOI.

VY nUHEWHBIX Pe3UCTOPOB BOJIbTAMIIEpHAs XapaKTEPUCTHUKA MPEACTABIAET CO0O0M MpsAMYO
muanio U = Rl (puc. 27.1). YV HenuHEHHBIX 3J€MEHTOB (JIaMIlbl HaKaJMBaHUs, dJIEKTpUUYECKast
Jyra, AUOJbl, TPAH3UCTOPBI U JIPYTHe 3JIEKTPOHHbIE TPUOOPHI) 3Ta 3aBUCUMOCTh 00Jiee CIOKHas
¥ 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
UCTOYHHK ITOCTOSIHHOTO HAIPsKEHMs, @ PEe3UCTOP Rorp B 9THX CXEMax CIYKUT AJIsl OTpaHUYECHUS
TOKA B LIEMH [IPU MaJIbIX CONIPOTUBIICHUSAX UCCIIEYEMBIX 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
CPaBHEHHMIO C CONPOTHUBICHMEM amrepmerpa. Toraa IOKa3aHHE BOJbTMETpa OJU3KO 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 HU3MepsieT 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) CHUMAarOTCsS BOJBTAMIIEPHBIE XapaKTEPUCTUKU JIAMIIBI
HaKaJIMBaHUS U MpsMas BETBb XapakTepUCTUKU crabuiutpoHa. [lo cxeme (6) cHMMaroTcs
oOpaTHasi BETBb XapaKTEPUCTUKU CTAOUIIUTPOHA.

Pabouee 3aganmne

1. CoGepure nenb (puc. 27.2.a) njsi CHATUS BOJBTAMIIEPHON XapaKTEPUCTUKH JIAMITBI
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 IeNd, Kak IIOKa3aHo B Tabn. 27.1, 3anumure B TaOIHILY
COOTBETCTBYIOIIIME 3HAYEHUS HAMpsHKEHUS Ha JaMme 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 G0NbMMEmMD 00NMNCEH Oblmb NOOKNIOUEH K
mouke «B», a npu nonoxcumenvnvlx — Kk mouke «A». I'padux BombTaMIEpHOM
XapaKTePUCTUKH CTAaOMIIMTPOHA MOCTpOTe Takxke Ha puc. 27.4. YacTe XapaKTepUCTHKH,
COOTBETCTBYIOIIEH 00paTHOMY BKJIIOUYEHHUIO P-N mepexoja 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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Puc. 27.3
B A U

40 -30 -20 -10 O 10 20 30 w™mA
Puc. 27.4

4. B mnepBom kBagpante BAX cTaOMIuMTpOHAa TOCTPOMUTH «OMPOKHHYTYI0» 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 CONPOTUBJIEHHE B 2 -3 pasza MpeBBIIIAIOIINM
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
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7. 3aMEHHTh B CXEME CTaOWJIMTPOH Ha JIaMITy HaKaluBaHUs. V3MepuTh HanpsoKeHUE Ha
JaMIle HakajauBaHUs. PaccuMTarh OCTalbHBIC IMapaMeTPbl HEIMHEHHON 3JIEKTPUYCCKOM
MU ¥ Pe3yJIbTaThl 3aHeCTH B Tabnuiy 27.4. CpaBHUTH OINBITHBIC M PACUYCTHHIC TAaHHBIC.

8. YcTaHOBHUTH B CXeMe €O CTaOWJIMTPOHOM BXOjaHOe Hampsbkenue, Ha (20 — 25)%
npesblmatoriee  3Hauenue U, B Tabmume 27.3.  OmpenenuTs K03 QUIMEHT

cTaOWIM3aluu MapaMeTpuyeckoro ctabuiauzaropa moj Harpy3koi. IT1oT koddduimeHt
paBeH M3MEHEHHIO0 HampsbkeHus U, , JeJIeHHOMY Ha HM3MeHeHue HampspkeHus U

AU
—=%  OOBACHUTD MOTYYEHHBIE PE3YIIbTATHI.

cTabd AU2

9. OTKIIOYNTh HMCTOYHUK TIOCTOSHHOTO Toka. [lomath Ha cxeMy cumycoudanvHoe
HanpsdiceHue ¢ 2eHepamopa HU3KoU 4acmomol.

10. C mnomompio ABYXJIy4eBOro ocuuuiorpada H3MEpUTh BXOAHOE HAMpsDKEHHE U
HalpspKeHNE Ha CTaOMIIMTPOHE.

11. 3apucoBarh OCHMILIOrpaMMBbI BXOJTHOTO M BBIXOJHOTO HAIPSKEHUN B PEKUME XOJIOCTOTO
Xo0J1a ¥ oA Harpy3koi. OOBACHUTH U3MEHEHUS! (POPMBI BHIXOJHOTO HAIIPSIKEHUS.

crab *

K

MeToaunueckue YKa3aHud 1 PpEKOMECHAAIUHU

IIpn pacuere »>IEKTPUUYECKHX LieNed 000N CIOKHOCTU C OJHUM HEJIWHEHHBIM
JJIEMEHTOM HauOoJee YacTo UCHONb3YIOTCS METOABl HKBUBAJIEHTHOIO TIeHeparopa U
nepecedeHus XxapakTepuctuk. CyTb IEpBOro MeToAa.

1. PaspeiBaeTcs BeTBb, CcoOjAep)Kalllas HENUWHEHHBIM dneMeHT. W3mepsercs umu
paccuMThIBaeTCs HaNpsDKEHHE B Todkax paspbiBaU KOTOpO€, B JaJbHEHIIEM

XX 2
nmenyercsa kak O/1C 5KBUBaJIEHTHOIO TreHepaTopa XonocToro xona £y =U,, .
2. H3MmepsieTcss WM PAaCCUUTBHIBAETCS CONPOTHUBIEHHE OTHOCHUTEIBHO TOUYEK pa3phiBa,

KOTOpOE, B JalbHEHIIEM, MMEHYETCS BHYTPEHHMM COIPOTHBIIEHHMEM SKBHMBAJICHTHOIO

ucrounuka R,y =R, . [Ipu pacuere cxema npeoOpa3yercs B NAaCCUBHYIO, ISl 4ETO BCE



uctouyHuku DJIC B nenu IOKHBI OBITH 3aKOPOYEHBI, @ UCTOUHUKH TOKAa - Pa30pBaHBbI.

IIpu oneiTHOM ompeneneHud R, TOYKU paspbiBa COCAMHSAIOT 4Yepe3 aMIEpMETp U

X = E3 /IK3 .

3. Hcxomnast cxema 3aMeHsIETCS SKBHBAJICHTHOU (puc. 27.5). [lns pacueTa Toka B €€ BETBU
y100HEH BCEro MCIOJIb30BaTh METOJ| IEPEeCEeYEHUsT XapaKTEPUCTUK, KOTOPBIU
3aKirouaercss B rpaduueckoM pemeHud ypaBHenus U, = FE5—IR, . IlpaBas 4acTb

(UKCUPYIOT TOK KOpPOTKOro 3ambikanus - |, . Torna R,

ypaBHEHHs JMHEWHAs W MPEICTaBIsAeT co00il mpsmMyro JUHHIO. [IpUMEHUTENBPHO K
pelaeMoi 3a1a4ye, METO COCTOUT B CIIEAYIOLIEM.
R, | B nmnepBom kBangpante, rae mnoctpoeHa BAX crabwinTtpoHa,
— 1 HOJy4eHHas INpPH €ro OOpaTHOM BKJIIOYEHUH, HAa OCH aOCIHCC
OTKJIQJIbIBACTCS TOK KOPOTKOTO 3amblKaHusl,=E,/R,, a Ha oCH

E3C> Rf|H9 opauHar —E,. JlaHHBIE  TOYKM  COCIMHSIOTCS  HPAMOIA,

NPECTAaBIAIONIYI0 c0o00i «3epkanbHyr0» BAX pe3uctuBHOTO
snemMenTa R, . Touka nepeceyenus XapakTepUCTUK JTMHEHHON YacTH

Puc.27.5 YPaBHEHUS U HEJIMHEMHOTO 3JIEMEHTA SIBJISIETCS PELIEHUEM 3aa4u.

IIporpamma nomManHend NOATOTOBKHU
K BBINOJIHEHUIO PadoThI

1. ITo y4eOHBIM MOCOOMSM M KOHCIHEKTY JEKLHUH MOBTOPUTh WIM H3YUUTh CIEIYIOLINE
BOIIPOCBL:

— IOHSTHE O JIMHEHHBIX U HEJIMHEHHBIX PE3UCTUBHBIX DJIEMEHTAX IEKTPUUYECKUX LIETIEH U UX
XapaKTepUCTHKAX;

— rpaduyecKre METO/Ibl aHAJIN3a HEIMHEWHBIX Lenei.

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

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

KonTpoJsbHbIe BONIPOCHI

1. Kakue 21eKTpuuecKre e Ha3bIBAIOTCS HETUHEMHBIMU ?

2. Yto Ha3bIBaeTCs CTaTMYECKHM U AU (epeHIHaTbHBIM CONPOTUBICHUSIMA HEIMHEHHOTO
areMeHTa’?

3. Kakoii ywactok BAX crTaOunuTpoHa COOTBETCTBYET MaKCHUMaJbHOMY, a KaKOW —
MUHUMAaJIbHOMY TU((epeHIIMaTEHOMY COIIPOTUBIECHUIO?

4. Yo Ha3bIBAETCS HArPY30UHOM MPSIMOi (KpUBOM) 1 KaK OHA CTPOUTCA?

5. B kakoM ciydae ¥ KakuM oOpa3oM MOXKHO 3aMEHUTh NpPU pacyeTe HeIMHEWHOe
COIPOTUBIICHUE JINHEHHBIM CONPOTUBIIEHHEM U UCTOUHUKOM DJIC?

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

7. UeM OrpaHUYUBAIOTCS MAKCUMYM M MUHUMYM BXOZHOI'O HAIIPSKEHUS B TapaMETPUUECKOM
cTabmiIn3arope HarpspKeHus ?

8. UTo HYXHO HM3MEHUTh B HCCIeAyeMOH cxeme (opMUpOBaTENss HMMITYJIbCOB, YTOOBI
MOJIYYUTh Ha BBIXOJI€ UMITYJIbChl OTPULIATENbHOM 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.



