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KBaHTOBble MH(OPMAaLMOHHbIE TEXHO/IOMMN

Kypc: 2, cemectp : 3
PU3NKO-TEXHUYECKUI (DaKy/bTET,

CemecTtp

No

Bup gesitenbHOCTU

3

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

54

Jlekymu, yac.

16

MpakTnyeckune 3aHATAA, Yac.

16

JTabopaTopHble 3aHATUSA, Yac.

16

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO thopMe, yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CamocTosiTenbHas paboTa, yac.

90

12

Buabl camocTosTeNbHOI paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pa6ota, PI"3(P)/pechepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

P KoOHTp.

13

Bug atTectauum

Hosocnbupck 2022



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW pefepasibHOro rocyaapCcTBeHHOro 06pa3oBaTe/IbHOro
cTaHAapTa BbicLLero obpasoBaHus NO HanpasneHnio (cneyunanbHocTK): 12.03.03 ®OTOHMKa U
OnTOMH(OpMaTMKa

& OC BBefeH B aeinctame npmkasom Ne949 ot 19.09.2017 r. , aata ytBepxaeHms: 09.10.2017 r.

MecTo AucumnArHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, o6s3atenbHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneumansHocTh): 12.03.03 POTOHMKA U ONTOMH(OPMaTUKA

Pa6ouasi nporpamma o6cy»/jeHa Ha 3acefjaHnm Kadeapbi

39, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.T.H. XaputoHos C. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

npodeccop AybHuwes HO. H.



1. BHewHe TpeboBaHWSA
Tabnuua 1.1

Mpynna

KomneTteHuumn

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

O6LuenpodeccoHabHble
KOMMeTEHLMN

OrlMK-1 CnocobeH NpUMeHsTb eCTECTBEHHOHAYUHbIE U OOLLIEUHXXEHEPHDbIE 3HAHUS, METOpbI
MaTeMaTM4YecKoro aHanmaa 1 MOJeNMpoBaHns B MHXEHEPHON AesTENbHOCTH, CBA3AHHOW C
(DOTOHHLIMU TEXHONOTNAMM 06PabOTKM MHOPMaLUK, MPOEKTUPOBAHMEM,
KOHCTPYMPOBaHWNEM U TEXHONOTUAMU NMPOM3BOACTBA 3/IEMEHTOB, NPUBOPOB U CUCTEM
(DOTOHWMKM N ONTONHAOPMATUKM

OlMK-1. 1 MNMpuMeHseT 3HaHWS MaTEMATUKM B MHXXEHEPHON NPaKTWUKe Npy MOAENMPOBaHMN

OMK-1. 3 MNMpuMeHsET 06LLENHXKEHEPHBIE 3HAHNS, B MHXEHEPHON AeATeIbHOCTY

ObLwuenpoeccuoHasibHble
KOMMeTEHL MM

OrlMK-3 CnocobeH NpoBOAMTb 3KCMEPUMEHTa/IbHbIE UCCNEA0BAHUS U M3MEPEHUS,
06pabaTbiBaTh 1 NPeACTaBNATb NOMYyUYeHHbIe faHHbIE C YYETOM CMeLUthNKN N3MePEHNii B
CUCTEMAX W YCTPOCTBAX POTOHNKM M ONTONMHAOPMATUKM

OrMK-3. 1 BbIGMPaeT 1 UCMO/b3yeT COOTBETCTBYHOLLINE PECYPChI, COBPEMEHHbIE METOAVKN
1 060pY/0BaHVe 15 NPOBEAEHWS SKCMEPUMEHTA/bHBIX UCCNEA0BAHUIA 1 U3MEPEHUI

OrlMK-3. 2 O6pabaTbiBaeT 1 NpeAcTaBAseT NOyUeHHbIE 3KCNEPUMEHTabHbIE AaHHbIe ANs
noJly4eHUss 060CHOBaHHbIX BbIBOLOB

YHuBepca/ibHble
KOMMETEHL U

YK-1 Cnoco6eH 0oCyLLECTBNATL MOWUCK, KOUTUYECKMIA aHANN3 11 CUHTE3 MHAOoPMALIMK,
NPUMEHSATL CUCTEMHbIV NOAXO0/ /151 PELLIEHUS NOCTaBMEHHbIX 3a4a4

YK-1. 1 3HaeT npuHUMnbI cbopa, 0T6opa 1 0606LLEHMS MHGOPMALN.

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTaTam 06y4eHUs, COOTHECEHHbIM C

NHANKATOpPaMM JOCTUXKEHNS] KOMMeTEHL Wi

Tabnuua 2.1
VIHAMKATOPbI AOCTMXKEHNS] KOMMETEHLMIA POPMbI OpraHm3aLyinA
Pesy/nbTaTbl 06y4YeHNst 3aHATNIA
OIIK-1. 1 IIpuMensieT 3HAHUSI MATeMATHKU B HH/KEHEPHOH NPaKTHKe NPH
MO/IeJTHPOBAHAH
MpuMeHseT 3HaHKS MaTeMaTUKKN ((DYHKLMW KOMMAEKCHOTO NEPEMEHHOTO, Jekuuu; MpaKTUYECKMe 3aHATUS;

MaTpUYHbIA pacyeT, OnepaLMoHHOE UCUMCNIEHNE) B MHXKEHEPHOI NpakTvke Npu | SlabopaTopHble paboThl;

MOAENNPOBaHNN

CamocToaTesibHaa paboTa

OIIK-1. 3 IIpumensieT o0nIeHHKEHEPHBIEC 3HAHUS, B HHKeHEPHOH

ACATCIbHOCTH

MpUMEHSIET OBLLENHXEHEPHbIE 3HAHWSA, B HXEHEPHOI AeATeNbHOCTY (NMpUMEHSET [ SleKumn; MpaKTUYecKune 3aHsTus;
MaTemMaT4ecKme NakeTbl A1 MOJAE/MPOBAHNS U PacyeToB peasibHbIX YCTPOWCTB,  |/labopaTopHble PaboThl;
METO/bl pacueTa YCTaHOBUBLLIMXCS M NEPeX0AHbIX PEXMMOB B LiensX NOCTOAHHOIO | CaMoCcTosATelbHasA paboTa

1 NepeMeHHOro Toka )

OIIK-3. 1 BpioupaeT u HCHOJIB3YeT COOTBETCTBYIONIHE PeCyPChI,
CcOBpeMeHHbIe METOIHKH U 000py/10BaHHe /ISl IPOB e/leH sl
IKCHEePHMEHTAIbHBIX HCCIeA0BAHMI W H3MepeHHIH

BbIGMPaeT 1 UCMOMb3YeT COOTBETCTBYHOLLME PECYPChI, COBPEMEHHbIE METOAMKM U |/1aGopaTOpHbIe paboThl;

060py/0BaH1e AN1S NPOBEAEHMNS SKCNIEPUMEHTA/IbHBIX UCCNEA0BaHNIA 1 3MEpPEHNii
Lierneii NOCTOSHHOrO, raPMOHNYECKOro TOKA B YCTAHOBMBLLEMCS 1 MEPEX04HOM

pexnmax

OIIK-3. 2 O6pa6aTpiBaeT U HpeACTABISIET MOJyYeHHbIE YKCIIePHMEHTAIbHbIE
JAaHHBIE IS MOJIy4eHHsI 000CHOBAHHBIX BHIBOJ0OB

ObpabaTbiBaeT 1 NPeACcTaBASeT NOTyHEHHbIE SKCMEPUMEHTA/IbHbIE faHHble And  [JlabopaTopHble paboThl;
Mosy4eHns 060CHOBaHHbIX BbIBOAOB (MPUMEHSET MaTeMaTMyecKue nakeTbl 4 |CamocTosTenbHas paboTa

00pabOTKN Pe3y/bTaToB IKCNEPUMEHTA)

YK-1. 1 3naeTr npuHIUIBI cfopa, oTGOpa U 0600eHUsT HHPOpMAMH.

3HaeT npuHuMnbl c6opa, oTbopa 1 0606LLeHNS MHDOopMaLmKn (6a30Bble 3HaHMA NO | Jlekuym; MNpakTUYecKme 3aHATHS;
Teoprm 00LLIEN 3NeKTPOTEXHMKM, CNOCOObI pacyeTa MaTeMaTUYECKUX MOaenei JTabopaTopHble paboThl;
peaibHbIX YCTPOWCTB, NPOBEAEHWS HEOOXOANMBIX SKCMEPUMEHTOB ). CamocTosTensHasa pabota

3. CogepkaHune 1 CTPYKTypa ANCUUMNIIUHDI




Tabnmua 3.1

TeMbl NeKunia

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopmbl, Yac.

NHankaTopsl
LOCTVXKeHUA
KOMMeTeHUWiA

YyebHasi AeATENbHOCTb

CemecTtp: 3

AvpakTyeckas eanHmLa: AHa/IM3 CTaUMOHAPHOMO COCTOSIHMA JIMHEHO 3N1IeKTPUYECKOl Lienn

1. BeegeHuvie. OnpefeneHue
ANEKTPUYECKON Lienu v eé
3n1eMeHTOoB. OCHOBHbIE
aKCUOMbI TeOpUM
3NEKTPUYECKNX Lieneit (3aKOoHbI
Kupxrodga.). 3agaun Teopum
Lenei.

OMK-1.1,0r
K-1.3,YK-1.1

MpopaboTka
TEOPeTUYECKOro MaTepuaa

2. AHann3 cTaumoHapHoro
COCTOSIHWS NIMHENHON Lenu.
Tononornyeckune n
KOMMOHEHTHbIE YpaBHEHNS
uenu. AHanun3 Lenu Metogamu
TOKOB 1 HanpsbKeHuin eé
3/1eMeHTOB. POpPMY/ibl
[eNeHNs HanpsHKeHNs v
ToKa.llprMeHeHve NpyHumna
cynepnosuumn. OnpeaeneHns
MaccMBHOWN W aKTUBHOWA
BETBEN. AHaN3 LIeN MeTOA0M
KOHTYPHbIX TOKOB, METOAOM
Y3/10BbIX HANPsHKeHWA. AHann3
LLenw C UCronb30BaHNEM
TeopeM 06 aKTUBHOM
[BYXMO/OCHYKE.

OMK-1.1,0M
K-1.3,YK-1.1

MpopaboTka
TEOPeTUYECKOro MaTepuaia

AnpakTuyeckas egnHuua: AHaIn3 ctauMoHapHo

r0 COCTOSIHUSA HENIMHEHOM 3N1eKTPUYECKON Lienu

3. AHasin3 cTalMoHapHoro
COCTOSIHUA HENMHEHOM Lienu.
I"padpmueckmii n
aHa/IMTUYECKNIA MeTO bl
pacuyeTa HeNMHERHbIX Lene.
AHanu3 uenn MetTogamMm TOKOB
N HanpsXeHWIA 3/1EMEHTOB.
AHanus Lenm c
NCrosb30BaHMEM TeopeM 00
aKTVBHOM [BYXMO/HOCHUKE.

OMK-1.1,0r
K-1.3,YK-1.1

MpopaboTka
TEOpeTUYECKOro MaTepuaia

AvpakTryeckas eanHmLa: AHa/IM3 rapMOHNUYECKOro NpoLecca B JIMHeHOM 3N1eKTPUYECKOl Lenu




4. AHanM3 rapMOHNYECKOro
npouecca B IMHENAHOM
3NEKTPUYECKON Lienu.
BpemeHHoOl aHann3
rapMOHMYECKOro npoLiecca.
Tononornyeckune n
KOMMOHEHTHbIE YpaBHeHNS
Lilenu B KOMMEKCHOM hopMme.
KomniekcHast MOLLHOCTb
KOMMOHeHTa Lenu.
KomnnekcHble
XapaKTepUCTUKM aKTUBHOIO M
NacCUBHOIO ABYXMOJIFOCHUKOB.
$a30BbIil pe30HaHC B
MaccMBHOM [BYXMOJIHOCHUKE.
AHanums uenei ¢
WNHAYKTUBHBLIMU CBA3AMM.
dopMupoBaHue ypaBHeHWi
Lenu ¢ MHAYKTUBHO
CBSA3aHHbIMM KaTyLLKaMW.
YcTpaHeHue ("pasBsaska’)
WHAYKTVUBHOW CBA3W Napbl
KaTyLuek.Bo3ayLHbIi
TpaHcgopmarop. AHanums
CTaLMOHapPHOr 0 COCTOAHNSA U
rapMOHMYeCKOro npotecca B
NMHEHOM 3NeKTPUYECKOIA
Lienu Ha NepcoHasIbHOM
KoMMbtoTepe

OMK-1.1,0r1
K-1.3,YK-1.1

MpopaboTka
TEOPeTNYECKOro MaTepuana

Anpaktuyeckasa eanHuua: AHanus nepruognyeck

3NIEKTPUYECKON Lienu

Oro HerapmMoHW4YecKoro n

poLiecca B IMHeNHOMN

5. CneKTpabHbIli aHanu3
nepuoanyecKnx
HerapMOHNYeCKMX NPoL,eccoB
B IMHEHbIX 3NEKTPUYECKMX
uensax. MNpefcrasneHve
nepuoanyecKnx
HerapMOHUYECKNX PYHKLNIA
3ajaloLWMX HanpPSHXKEHNIA 1
TOKOB Lienu psagamm dypebe.
banaHc MoLHOCTEl
KOMMOHEHTOB Liernu. Pe3oHaHc
NPy HECUHYCONAANBHBIX 3. 4.
C. 1 TOKax.

OnkK-1.1,¥YK
-1.1

MpopaboTka
TEOpPeTUYECKOro MaTepuaia

AvpakTrnyeckas eanHmua: OCHOBbI TEOPUN NINHEMHBIX MPOXOAHbIX YETbIPEXMO/THOCHMKOB




6. OCHOBbI TEOPUW NINHEWHbIX
NPOXOAHbIX
YeTbIPEXTOTHOCHUKOB.
KomnnekcHble
XapaKTePUCTMKN aBTOHOMHbIX
1N HEaBTOHOMHBbIX
YeTbIPEXMONOCHMKOB.MeTOobI
onpefeneHns 3Ha4eHni
napaMeTpoB HeaBTOHOMHbIX
YeTbIPEXMOJIOCHUKOB.
CsoiicTBa NapameTpoB
HEeaBTOHOMHbIX
YeTbIPEXMOSIHOCHMKOB.
KomMnnekcHbIn aHann3
CYMMETPUYHO OAHOPOAHOW
MacCUBHOM LIENHOMN CXEMbI.

OrMK-1.1,0r1
K-1.3,YK-1.1

MpopaboTka
TEOPeTNYECKOro MaTepuana

AvpakTyeckas eanHuLa: AHa/IM3 NePexXoAHbIX MPOLECCOB B IMHEMHbBIX 31EKTPUYECKUX LieMsiX

7. TMpnynHbI, Bbi3blBatoLLVE
repexofHble NMPOLEcChbI.
MepeMeHHbIe COCTOAHWA Lienu.
HauanbHble ycnosus u nx
onpegeneHve.Knaccnyeckuii
aHan3 NepexosHbIX
MPOLIECCOB B LieNsx nepeoro
nopsLKa c UICTOYHUKAMU
MOCTOAHHOTO U
rapMOHMYECKOr0 HampsXKeHus
1 ToKa. Knaccmnyecknii aHanmns
nepexoAHbIX NPOLLECcCoB B
uenax sToporo nopagka (RLC)
C UCTOYHMKaMW NOCTOSAHHOTO
1 rapMOHNYECKOT0
HarpsKeHUs n
TOKa.3aBMCMMOCTb Xapakrepa
MepexofHOro npotecca ot
BUa KOPHeN
XapaKTepucTMyeckoro
ypaBHEHWS.

OrkK-1.1,YK
-1.1

MpopaboTka
TEOpPeTNYECKOro MaTepuana




8. OnepaTopHbIli aHanu3
nepexofHOro npouecca B
NMHEHOM 3NeKTPUYECKOIA
uenn. Tononornyeckme n
KOMMOHEHTHbIE YpaBHEHNS
Lienu B onepaTopHoi hopme.
OnepaTopHasa cxema
3ameLLeHns Lenu.
OnepaTopHbIil aHann3
nepexofHbIX NMPOLEeccoB B
uenu. OTbICKaHWe opuUrMHana
Mo 1306paxxeHnto (MCnosb3ys
Tabnmuy n306paXKeHNiA
OCHOBHbIX 3/1EMEHTapHbIX
(yHKLWIA 1 TeopeMy
pasfnoXxeHus).
KoMOUHMPOBaHHbIA MeTOoq,
aHann3a nepexoLHoro
npouecca B Lienu ¢
NCTOYHUKaMM
FapMOHMYECKOr0 HamnpsXKeHus
1 TOKa.

OMK-1.1,0r
K-1.3,YK-1.1

MpopaboTka
TeOopeTUYECKOro MaTepuana.

AvpakTyeckas eanHmLa: AHa/IM3 YCTaHOBUBLLMXCS NMPOLIECCOB B JIMHEIHOM 31eKTPUYECKOIA Lienu ¢
pacnpeaenéHHbIMM 31eMeHTaMM.

9. MNoHATKe 0 pacnpeaeneHHOM
3N1EMEHTE 3/IEKTPUYECKON
uenun. AnddepeHumansHble
(TenerpahHble) ypaBHEHUS
04HOPOAHON NHUK. O6LMe
peweHns andhepeHUmnanbHbIX
ypaBHeHWIA 0Tpe3Ka
OJHOPOLHON NNHUN.

OMK-1.1,0M
K-1.3,YK-1.1

MpopaboTka
TEOPeTUYECKOro MaTepuaia

10. AHanun3 rapMOHNYECKOro
npoLiecca B OTpe3ke
O[IHOPOAHO NMHMK Ge3
noTepb: B COracoBaHHOM
OTpe3Ke IMHUK, B
KOPOTKO3aMKHYTOM W
Pa30MKHYTOM OTpe3Kax SIMHWK,
B OTPE3Ke JIMHWK Npu
MPOM3BO/IbHOM NaCCMBHON
Harpyske.

OMK-1.1,0r
K-1.3,YK-1.1

MpopaboTka
TEOpPeTUYECKOro MaTepuaia

Tembl nabopaTopHbIX paboT

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, yac.

NHankaTopbl
LOCTVXKEHUSA
KOMMeTeHUniA

YyebHasi 4eATENbHOCTb

CemecTtp: 3

AnpakTnyeckasi egMHMLA: AHaIM3 CTaUMOHAPHOMO COCTOSIHUA JTIMHENHON 3N1EKTPUYECKOI Lienm




1. NccnenosaHuve
CTaLMOHapPHOr0 COCTOSHNSA
pa3BeTB/IEHHON NNHENHO
anekTpmyeckon uenu n/p Ne 2.

1,5

OrlK-1.3,0r1
K-3.1,0MK-3
2,YK-1.1

JKCnepyMeHTaIbHOoe
nccnefosaHvie
pacnpegfenieHns TOKOB U
MoTeHL1asoB B
pa3BeTBIEHHON Lenu npu
BO3LeVCTBUM HECKONBbKMX
NCTOYHWKOB.
JKCrnepMMeHTanbHOe
MOATBEPXAEHME MpUHLUMMA
Cyneprosunuu,
B3aUMHOCTW. OnpefeneHue
napameTpoB
9KBVBA/IEHTHOTO MCTOYHNKA.

AnaakTuyeckas eavHNLA: AHaIN3 CTaLyoHapHO

r0 COCTOSIHMSI HEMMMHEMHOM 3NeKTPUYECKON Lienn

2. HennHeiHble pe3ncTBHbIE
3neMeHTbI 1 uenn n/p Nel7

OrlK-1.3,0r1
K-3.1,0MK-3
2,YK-1.1

JKCrnepMMeHTanbHOe
MonyyeHWe BO/bT-amMrepHON
XapaKTepuUCTUKK
He/IMHENHOro Pe3nCTUBHOIO
ane-MeHTa. PacueT uenu ¢
HeNIMHENHbIMM
Pe3NCTUBHbI-MM
3/1eMeHTaMK.

AnpakTuueckas eaMHMLA: AHaIN3 rapMOHUYECKOTO NPOLLECCa B NIMHEHON 3N1eKTPUYECKOi Lieniu

3. ViccnenoBaHme NMHERHbIX

OnpegenstoTca
OLLHOVMMEHHbIE 3X1Mb!
WNHAYKTUB-HO CBA3aHHbIX

3NEKTPUYECKNX Lienei ¢ Of1K-1.3,0T1 KaTyLlek, Kosth(hnumeHT
P . 3 1 2 |K-3.1,0MK-3|KaTyweK, .
WHAYKTUBHO CBA3aHHbLIMU 2VK-11 |CB3N, VX NapameTpbI.
KaTywkamu n/p Nel0 - ' Wccnepyetca cornacHoe un
BCTPEYHOE BK/NIOYEHMS
KaTyLLEK.
4. ABTOMaTV3MPOBAHHbIN roAroTosKa sanaun A
o PeLUeHns Ha KOMIMbIOTepe,
aHaIN3 ANEKTPUYECKUX Lienen OlrnkK-1.1,YK
2 1 2 BBOJ, UCXOAHbIX AaHHbIX 1
npy rapMOHMNYECKNX -11
o NHTepnpeTaLms
Bo3gencTBuax n/p Ne 26
pe3sy/ib-TaToB aHa/n3a
6. MaccyBHbIN ABYXMOMOCHUK OrMK-1.3,0r1 Mgcgip'o%?g‘:HM;Knaa;CMBHoro
B Lienn CMHYCconaasibHOro ToKa 2 0,5 15 K-3.1,0lK-3 ABY

n/pNe5

2

onpefeneHre NapamMeTpoB
ero CXem 3amelLieHms

AvpakTyeckas eanHMLa: AHa/IM3 NePexoAHbIX NPOLECCOB B IMHEMHBIX 31EKTPUYECKUX LIensiX

Wccnepyrotes nepexofHble
npovecchbl B Lenu,

5. VccnefoBaHme NpoLLeccos OrlMK-1.3,0MN|co-aepaLiieii pesucTop u
3apsga u paspaga 3 1 2 K-3.1,0lK-3|KoHAaeHcaTop.
KoHZeHcaTopa n/p Ne 21 2 MprobpeTa-tTCA HaBbIKM
NPUMEHEHWS 3NEKTPOHHOIO
ocuus-norpaga.
TeMbl NPaKTUYECKUX Vis nx 8 A ViHavkarope
pakTi: Uacbi |dopwe npakr. | (CSUEEE | poctwienun | YUeGHas eATENIbHOCTb
3aHATUN noar., vac. PMbI, HaC. 1\ omneTeHLmii
CemecTtp: 3

AvpakTyeckas eagnHmLa: AHa/IM3 CTaUMOHAPHOMO COCTOSIHMA JIMHEIAHO 3N1IeKTPUYECKOl Lenn




1. AHann3 cTaumMoHapHOro
COCTOSIHUS NNHEHbBIX
3NEKTPUYECKNX Lienei ¢
KOHEYHbIM YMCIOM
COCPeSOTOUEHHbIX 3/1EMEHTOB

OrlMK-1.1,0r
K-1.3,¥YK-1.1

MeToabl NpAMOoro
1CNOJIb30BaHNA 3aKOHOB
Kunpxroa, KOHTYPHbIX
TOKOB, Y3/10BbIX
NnoTeHLMasoB,
npeobpasoBaHus,
9KBVBAJIEHTHOIO
reHeparopa, B3aMMHOCTW.
cnonb3oBaHme NNHERHbIX
COOTHOLLIEHWI B LIeNax

AnpaakTuyeckas eaMHULA: AHaIN3 CTaLVOHapHO

r0 COCTOSIHWUS HEMMHEHOWM 3NeKTPUYECKOI Lienm

2. AHanu3 cTaumoHapHoro
COCTOSIHUS HENMHENHBIX
ANEKTPUYECKUX Lieneli ¢
KOHEYHbIM YMC/IOM
COCPefOTOYEHHbBIX 3/1EMEHTOB.

OrlMK-1.1,0r
K-1.3,¥YK-1.1

PacueT HeIMHEHbIX Lienei
MO 3KBMBANEHTHbIM
NMHEVHbIM CXemam
3ameLLeHus. MprMeHeHne B
rpacoaHaNNTUYECKNX
pacueTax MeTof0B
9KBVBA/IEHTHOIO reHepaTopa
1 ABYX Y3/10B.

ﬂII/I,EI,aKTI/ILIeCKaFI eanHunua: AHanuns rapMoOHMNYECKOIo npouecca B JINHENHOMN SﬂeKTpI/ILIeCKOI\/II uenn

3. KoMMneKcHbIA aHann3
rapMOHMYECKINX MPOLIECCOB B

OrlMK-1.1,0r

PacueT uenu npu
nocrnefoBarte/ibHO-napannen
bHOM COEANHEHUN

NNHEVHbIX 3NEKTPNYECKMX 0 K-1.3.YK-1 1 |>1EMEHTOB. BekTopHbIe

Lensax ¢ KOHeYHbIM YAC/IOM - | avarpaMmmbl. Pacyet

COCPefOTOUEHHbIX 3/1eMEHTOB MOLLHOCTK. PacyeT uene
CUMBOJIMYECKMUM METOLOM.

4, KomMnneKcHbI aHanm3

FapMOHMYECKMX MPOLECCOB B OMK-1.1.0M Pacuet u,gneﬁ npu HaMuUm

JINHEMHBIX 3/IEKTPUYECKNX 0 ! B3aMMHOW MHOYKTUBHOCTN.

Lenax ¢ KOHEYHbIM YMC/10M
COCPeAOTOYEHHBIX 3N1EMEHTOB

K-1.3,YK-1.1

Pe30oHaHC B Lienax

AvpakTnyeckas eanHmua: OCHOBbI TEOPUN NIMHERHBIX MPOXOAHbIX YETbIP

€XNOHCHNKOB

5. KomnneKkcHbIn aHanm3
rapMOHMYECKUX NPOLLECCOB B
3MIEKTPUYECKMX LiENsX,
COAEPXKaLLMX NMHENHbIE
NPOXOAHbIE
YEeTbIPEXMO/IHOCHUKN

OMK-1.1,0r
K-1.3,¥YK-1.1

OnpeaeneHvie NePBUYHBIX 1
BTOPMYHbIX NapaMeTpoB
YeTbIPEXMONIOCHYMKA. PacueT
napaMeTpOB CXeM
3amMeLLeHMs.

AnaakTuueckas earHMLA: AHan3 NepexoaHbIX NPOLECCOB B TMHEMHbIX 3NIEKTPUYECKMX LiensiX

6. Knaccnyeckuii aHanns
NepexofHbIX MPOLECCOB B
NHENHBIX 3NEKTPUYECKNX
LIENSIX C KOHEYHbIM YKC/IOM
COCPEIOTOYEHHbIX 3/IEMEHTOB

OlMK-1.1,0r1
K-1.3,¥YK-1.1

PacyeT HavasibHbIX
YCNOBWIA. PacueT ueneri
NepBOro nopsiaka
K/laCCUYECKMM METOLOM Mpu
MOCTOSIHHOM W
rapMOHMYECKOM
BO3Le/CTBUN.




7. OnepaTopHbIli aHaNn3
nepexofHbIX MPOLLECCoB B
NHENHBIX 3NEKTPUYECKUX
LIensiX C KOHEYHbIM YKC/IOM
COCPE/IOTOHEHHbIX 3/IEMEHTOB.
PacueT Lenein nepsoro
nopsfKa MeToA0M Ha/IoKeHNs
(nHTerpan Aroamens)

OMK-1.1,0r
K-1.3,YK-1.1

PacueT Lienein nepeoro
nopsifika onepaTtopHbIM
MeTO/I0M. PacueT Lenei
BTOPOro nopsgka
KOMOUHUPOBaHHbIM
MeTOZOM. PacueT Lenein
NepBOro nopsiika MeToAoM
HaslI0KeHns (MHTerpan
[Oioamens). OnpegeneHve
peakLmn Lenu Ha
eAVHUYHOE BO3[eiCTBINE
(nepexopHbIX
XapaKTepucTuK)
K/1aCCUYECKUM 1
ornepaTopHbIM METOAAMM.

AnpakTuyeckasi euHMLA: AHaNM3 YCTaHOBUBLLIMXCSI MPOLIEC
pacnpeaenéHHbIMM 31eMEHTaMM.

COB B JIMHENHOW 3M1EKTPUYECKO Lienn ¢

8. KoMMneKcHbIA aHann3
rapMOHMYeCKOro npotecca B

OMK-1.1,0r

OnpepeneHne NepBrMUHbIX 1
BTOPUYHbIX NapameTpoB
NIMHUM C NOTepsiMU. PacueT
NIMHUM 6€3 NOTePb: B
COrNlacoBaHHOM OTPE3Ke
NMHUK, B

OTpe3Ke OAHOPOLHOW TMHUK K-1.3,YK-1.1|KOpPOTKO3aMKHYTOM W
6e3 notepb Pa3OMKHYTOM OTpPe3Kax
JWMHUW 1 NPU MPOU3BOJIbHOM
MaccMBHOM Harpyske.
PacueT HeKOTOPbIX
COrNacytoLmx YCTPOMCTB.
3.1 MNpaKTnyeckasa NoaroToBka
Tabnuua 3.2
No TeMbl 3aHS TV Popmbl OpraHusaumm CogepxXaHve NpakTUYecKo NOAroTOBKN
3aHATUN (Bnabl pabor)
1 WccneposaHuve cTaupmoHapHoro coctosiiug | J16 BbINOMHAET CriefytoLime BUAbl paboT:
pa3BeTBAEHHON NMHENHOM 311eKTPUYECKO 9KCNepUMeHTaNIbHOE ONpejeneHne
uenu ni/p Ne 2. 3HaueHWiA NapamMeTPOB aKTUBHOIO
[BYXMO/MIOCHNKA, 3KCNeprMeHTasIbHoe
MoATBEPXKAEHME NPUHLMNA CyneprnosnLun,
obpaTMmoctu
2 HenwvHeiiHble pe3snCTMBHbIE 31eMeHTbI 1 Lenn|J16 BbINonHseT cnepytoLLme Buabl pabor:
n/p Nel? 3KCrnepuMeHTasibHOe nonyyeHne BAX
He/IMHEeNHbIX PE3NCTUBHbIX 3/1EMEHTOB
3 VccnegoBaHve NUHeERHbIX 3neKTpudeckux | /16 BbINonHseT cnepytoLLme Buabl pabor:
Lieneli ¢ MHAYKTUBHO CBA3aHHbIMU 9KCMepMMEHTANIbHOE OMnpee/eHme
KaTywikamu n/p Nel0 OAHOVIMEHHbIX 38XMMOB MHAYKTUBHO
CBA3aHHbIX KaTyLLIeK, UX NapaMeTpbl 1
KO3(h(MUMEHT CBA3N
4 ABTOMAaTV3MPOBaHHbIA aHau3 ne BbInonHseT cnepytoLLme bl pabor:
3NEKTPUYECKMX Lieneli MpU rapMOHNYECKUX npuobpeTeHne HaBbIKOB
Bo3aelicTBmsxX n/p Ne 26 aBTOMATM3MPOBAHHOIO aHaM3a IMHENHbIX]
Lieneli NPy rapMOHNYECKOM BO3AECTBUM
5 MaccmBHbIN ABYXMOMIOCHMK B Lienu ne BbInonHseT cnefytoLLme bl paboT:

cuHycouganbHoro Toka n/p Ne 5

OnpeaenstoTCs NapameTpbl CXeMm
3aMeLLeHNs NacCMBHOIO ABYXNO/MOCHMKA




6 WccnepnosaHme npoueccos 3apsaga v paspaga |16 BbINonHAET cnepytoLme Buibl pabot:
KoHpeHcaTopa n/p Ne 21 Npro6peTeHNE HaBbIKOB
3KCMEePUMEHTA/ILHOTO ONpeseneHns
MOCTOSIHHO BPEMEHU MEPeX0HOro
npotiecca, NprobpeTeHne HaBbIKOB
npuMeHeHNsa ocumnsiorpada ans
nccnefoBaHns BbICTPOMNPOTEKAOLLMX
MPOoLLeCcCoB

3.2 CamocToATeNIbHasA paboTa 0byyaroLerocs

Tabnuua 3.3
o VIHanKaTopb! Yacbl Ha Uacbl Ha
No Brabl caMocTosATENbHOW paboThl JOCTVKEeHUA
< |BbINO/IHEHME [KOHCY/IbTALNN
KOMTETEHLMIA
Cemectp: 3
OrK-1.1,0r1K-
1 |KOHTpO/bHbIe paboThbl 13 YK-1.1 15 1

KoHTponbHas pabota 1. AHanm3 rapMOHUYECKOro npoLecca B IMHEHON 31eKTPUYECKOoi Lenu.: OCHOBbI
Teopuu Leneid. MpakTnyecknii Kype : [yvebHoe nocobue / b. B. JIntBuHoB 1 ap.]. - Hosocnbupcek, 2011. -
346 c. : un., cxembl. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000158209

OMK-L.1OMK-
2 |Pra/Pegepar 13yK11 | !

PI3 yactb 1 AHanm3 CTaLMOHApPHOrO COCTOAHNS IMHENHOW 3N1eKTPUYECKON Lienw;

yacTb 2 AHaNN3 NepexoAHOro NpoLecca B IMHEHON 3NeKTPUYECKO Lienu.

Ha BbINO/IHEHNE KaXKAO0W YacTh pacHETHO-rpaduyeckoi paboTbl OTBOAUTCA YeTbipe Heaenu. PaboTa
BbIMO/IHAETCA Ha COPOLLIIOPOBaHHbIX NMcTax 6enoi Bymaru popmata A4 1 cAaérea Ha NpoBepKy
npenojasatento, BeflyLLieMy NpPakTUYecKne 3aHATHA. 3aLumTa KaxA0M YacT pacyéTHO-rpaduryecKoii
paboTbl 3aK/1K0YAETCA B PELLEHWW B MPUCYTCTBUW Npenojasartens AByX TUMOBbIX 33/a4 Mo Teme
3almLLaeMoni paboTbl.

MpoBepeHHas paboTa XpaHUTCA Ha Kadefpe 40 KOHLA TeKyLLero yyebHoro cemectpa.: [asbigeHko O. b.
OneKTPOTEXHUKA [DNEKTPOHHBIN pecypc] : aNeKTPOHHBbIV yuebHO-MeToaMuYeckuin komnnekc / O. b.
[JasblaeHko, B. B. borgaHos, A. B. Cancanes ; HoBocuG. roc. TexH. yH-T.- HoBocuoupck, [2019].- Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000239900.- 3ars. ¢ sKpaHa.

OlnK-1.1,0MK-
3 |MoAroTtoBka K 3aHATUAM 1.3,0MK-3.2,Y |6 0
K-1.1

MofrotoBKa K 1a60paTOPHbLIM 3aHATUAM.

B npouecce paboTbl KaXKAblil CTYAEHT 3arotas/imBaeT 6/1aHKM NPOTOKO/0B (hopmata A4, cofepatime
Heob6Xo4uMble CXeMbl, TabMLbI M (OPMY/IbI; MOC/E 3anoHEHNS BO BpeMs labopaTOpHOI paboThbl 3TH
GnaHKKM NpeBpaLLatoTcs B OTHET, MOANEXaLLNIA 3aLuTe.

MofroToBKa K NpaKTUYeCKOMY 3aHATUIO.
M3yyeHre HEO6X0AMMOro TeOPETUYECKOro MaTepurana rno TeMe 3aHATUS.

[ns 3aKpenneHns TEOPeTUYECKOro MaTeprana, NoAroTOBKE K NPaKTUYeCKUM U 1abopaTopHbIM
3aHATUAM, BbIMOIHEHWA OTYETOB N0 NabopaTopHbIM paboTam Mo AMCLMNINHE BO BHEy4Ye6HOe Bpems
CTyfieHTaM NpefocTaBsfeTcs BO3MOXHOCTb N0/b30BaHUA 6ubnmoTekolri HI TY, yue6HO-MeTOANYECKON
NNTepaTypoin, umetoLlieiics B oHaax Kadeapsl. Mpu BbiNoAHeHWM PP, foMallHen KOHTPONbHO paboTsl,
peLleHny UHAMBUAYaNIbHBIX JOMALLHMX 334ad, MOArOTOBKe K 04YepeAHON labopaTopHO paboTe un
0hopM/IEHMM OTYETA MO BbINOIHEHHOM NabopaTOpPHON paboTe CTyAEHTbI MOTYT NO/b30BATLCA
KOHCY/IbTaLMAMM NpenojasaTens, BblAaBLLEro 3aaHre Ha COOTBETCTBYIOLLYIO CaMOCTOATENbHYO paboTy.:
OcHoBbI TeOpUK Lieneit. MpakTudeckunin Kype : [yuebHoe nocobue / b. B. JInTBnHOB 1 ap.]. - HoBoCcMGUMPCK,
2011. - 346 c. : nn., cxemsl. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000158209

OlK-1.1,0r1K-
4 | fononHuTenbHasa yyebHas LedaTeNbHOCTb 1.3,0MNK-3.2,Y |16 1
K-1.1




PeLUeHVe NHAMBUAYa/IbHLIX OMaLUHNX 3a4a4. Kaxaas 3afadva BbINOMHAETCS B TeUeHWe 4BYX HeAenNb.
3afaya ohopmnSeTCcs OT pyKu, MB0 BbIMOMHAETCA Ha KOMIbIOTEPE HA NNCTAX YMCTON Bymarn chopmata A4
NN ABOWMHbIX TETPAAHbIX INCTaX B KNETOUKY. : OCHOBbI Teopuw Leneid. MpakTuyeckunia Kypc : [yuebHoe
noco6ue / b. B. /InTBnHoB 1 Ap.]. - HoBocnbmpck, 2011, - 346 c. : nn., cxembl. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000158209

OrK-1.1,0r1K-

1.3 YK-1.1 28 !

5 |MogroTtoeka K atrectauun

NOBTOPEHVEe TEOPETUYECKMX BOMPOCOB 1 peLLeHKe 3aaad no TeMam: OCHOBbI TEOPUN LIEMENA.
MpakTunyeckunii Kypc : [y4e6Hoe nocobure / b. B. SintBuHoB 1 ap.]. - HoBocnbupcek, 2011. - 346 ¢. : vn.,
cxembl. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000158209

3.3 TexHonorus oby4veHuns

N5t opraHu3aLmy 1 KOHTPO/IS CaMOCTOSITE/IbHOV PaboThl 06YUaKOLLIMXCS, @ TAKXKe MPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCSA MHADOPMALOHHO-KOMMYHUKALIMOHHbIE TEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmayMOHHO-KOMMYHUKaLVOHHbIE TEXHO/10r UK
e-mail; CounanbHble cetu; Cpefa 31eKTPOHHOTO 00yYeHus

VHpopmupoBaHme HETY
KOHCY/IbTUDOBAHME e-mail; CoupnanbHble ceTu; Cpefa 3NeKTPOHHOro 0by4yeHus

ynetip HITY
KoHTponb CoumanbHsble cetu; Cpefia 3NeKTPOHHOro 06yyeHns HI'TY
PasmeLLeHNe y4eBbHbIX Moptan HI'TY; CoumnansHble ceTu; Cpesa 3N1eKTPOHHOI0
MaTepuanos 06y4yeHus HI'TY; 36C

4. MpaBuna aTTecTauum 06y4YatoLLMXCsi N0 ANCLMUNINHE

[ns atTecTaymMm obyyaroLmxca no ANCUMNINHe UCnonb3yeTcs 6anbHO-PenTUHIOBas cUcTeMa
(BPC), no3BonstoLLas BbICTAaBAATb OLIEHKM MO TPaAULIMOHHON LiKane n 15-ypoBHeBoli ECTS.
KpaTkasi nHcopmaumsi o BPC npmseaeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHvBaeMble BUAbI JeATENbHOCTY 00yyaroLmxcs 6ann MakcnmasibHbIA 6asin
CemecTp: 3
Jlabopamopnas: JlabopaTopHas 9 18

KoHTponupytoLme MaTepuansl (CNMCOK BOMPOCOB) NPUBOAATCA B “Teopus 3NeKTPUYECKX Lienel : yueGHo-MeToauueckoe nocobue / [E. W. AnrasvH n ap.] ; HoBocuG.
roc. TeXH. YH-T.- HoBocn6mpck, 2020.- 244, [1] c. : un..- Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000242487"

IIpakxmuueckue 3auamus. [IpakTruka | 5 | 12

KoHTponupytowme MaTepuans! (MHAMBUAYabHbIe 3aa4K) NPUBOAATCA B "OCHOBbI Teopuy Lieneid. MpakTuyeckuii Kype : [y4e6Hoe nocobue / b. B. JITBUHOB 1 fp.]. -
Hosocmnbupck, 2011. - 346 c. : un., cxemsl. - Pexkum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000158209"

Konumponvnvie pabomer: KoHTpoapHas padoTa | 4 | 7

KoHTponupytowme MaTepuans (3agada Ha Lenu ¢ MHAYKTUBHBIMUW CBA3AMI CMICOK BOMPOCOB) NPUBOAATCSA B “OCHOBbI Teopuu Lieneid. MpakTuyeckuii kype : [yue6Hoe
noco6ue / 6. B. JIntenHos 1 ap.]. - Hosocnbmpek, 2011. - 346 c. : un., cxemsl. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000158209"

PI'3/Peghepam: PT3 12 | 23

KoHTponupytoLmne MaTepuans! (3aa41 Ha MeTOAbl PeLLieHnst 1 NepexoAHbIiA MpoLecc B Lienu Nepsoro nop) npueogaTcs B “fasbigeHko O. b. neKTpoTexHMKa
[2neKTpOHHBIN pecypc] : 3NEKTPOHHBIN yuebHO-MeToAMYeckUil komnneke / O. b. [aBblgeHko, B. B. borgaHos, A. B. Cancanes ; HOBOCUG. roc. TeXH. YH-T.-
Hosocmnbupck, [2019].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000239900.- 3arn. ¢ 3kpaHa."

Drszamen: DK3aMeH | 20

40

KoHTponupytoLmne MaTepuans (3aa4v Ha MeTo/bl PELLEHWs CMIMCOK BOMPOCOB) NPUBOAATCA B “TeOpeTnYeckme OCHOBbI 3IeKTPOTEXHUKN [DNEeKTPOHHBIV pecypc] :
371IeKTPOHHBIN y4ye6HO-MeToAnYecKmiA komnnekce / B. B. borgaHos, O. b. [laBbigeHko, H. M. CasuH, A. B. Cancanies ; HoBocub. roc. TexH. yH-T.- HoBocubupck, [2020].-
Pexxnum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000242509.- 3arn. ¢ 3KpaHa."




B Tabnuue 4.2 npefcTaBieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPEGOBaHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnuua 4.2
Koabl POopMbI KOHTPOSIA
KOMMeTeH MHAMKaTOpbI OCTVXKEHNA KOMMETEHLW
LLMVI 3awmTa [ KoHTp. |3awmTa SKsameH
nip pa6. | Pr3/p
OlMK-1 1. MpuMeHsIeT 3HaHMS MaTEMATUKN B UHXXEHEPHOI NpaKTuKe Npu
OnK-1 P pHoiA np p P P
MOJE/IMPOBaHN
OMMK-1 3. MpuMeHsieT 00LLENHXEHEPHDbIE 3HAHWUS, B HXXEHEPHON AeaTeNbHOCTU| + + + +

OMMK-3 1. BbibnpaeT 1 Ncnonb3yeT COOTBETCTBYIOLLME PECYPChI, COBPEMEHHbIE
OrlK-3 [meTogukm n 060pyfoBaHUE ANS NPOBEAEHUS IKCNEPUMEHTaTbHBIX + + +
UCCNEA0BaHNIA 1 N3MEPEHNTA

OMMK-3 2. O6pabaTbiBaeT U NPeACcTaBNAET NOMYUYEHHbIE SKCNEPUMEHTASTbHbIE
JaHHble 415 MONyYeHNst 060CHOBaHHbIX BbIBOJOB

YK-1 |YK-11. 3HaeT npuHumMnbl cbopa, 0T60pa 1 0606LLeHNS NHOPMALMN. + + +

®OH/] OLIEHOYHBIX CPEACTB MO AVUCLIMMN/IMHE NPeACTaBNEH B NPUIoXeHUn Ne 1 K paboyeit
nporpaMme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. AtaGexos, I'. 1. OcHoBbI Teopuu nemneii : yaeOuuk mist By3os / [. 1. AtabexoB. — 6-e u3 .,
ctep. — Cankr-IletepOypr : Jlans, 2021. — 424 ¢. — Tekcr : anekTpoHHbIH // JlaHs :
3eKTpOHHO-O0ubnoTeunas cucrema. — URL: https://e.lanbook.com/book/155668 (naTta
obpamienus: 27.04.2022). — Pesxum gocTtymna: 1isi aBTOPH3. TOJb30BaTENIEH.

2. Atabekos, I'. U. TeopeTnueckne OCHOBBI 3J1€KTPOTEXHUKH. JIMHEIHbIE 3JIeKTPUYECKHE LIeTIH :
yueOHOe mocoOue ams By3oB / . . Atabekos ; coctaButenu O. U. babomko, Y. C. MapkoBa. —
10-e u3n., crep. — Cankr-IletepOypr : JIans, 2021. — 592 ¢. — Tekcr : 3meKTpoHHbIH // JIaHs :
3IEKTPOHHO-O0mbnoTeunas cucrema. — URL: https://e.lanbook.com/book/155669 (naTta
obpamenus: 18.04.2022). — Pexum mocTyrma: aj1s aBTOPH3. TTOIb30BaTENEN.

3. OcrankoB, A. B. 3amaunnk no aucuuminae «OCHOBBI TEOPUH LieTei» | yueOHOe mocodue / A. B.
OcrankoB. — 2-e u3a. — Boponex : BopoHekcknii rocy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET,
3BC ACB, 2019. — 130 ¢. — Texcr : anmextponHsiii // L{udposoii obpaszosarenbHblil pecypc IPR
SMART : [catit]. — URL: https://www.iprbookshop.ru/100438.html (zara oGpamenus:
27.04.2022). — Pexxum goctyma: [uisi aBTOPHU3UP. MTOJIB30BATEIEH

4, DnektporexHuka : yaeonoe mocooue / B. B. bormanos, O. b. laesinenxo, H. I1. Casun, A. B.
CancaneB. — Hosocubupck : HI'TY, 2019. — 148 ¢. — TekcT : anekrponHsiii // JIaHsb :
3IeKTPOHHO-0ubnoTeunas cucrema. — URL: https://e.lanbook.com/book/152205 (naTta
obpamenus: 18.04.2022). — PexxuM mocTyrma: aj1s aBTOPH3. TTOTB30BaTENEN.

[lononHnTenbHas nuTepaTypa

1. CxopnsikoB, B. A. O01mas 3;1eKTpoTeXHUKA U 3JIEKTPOHUKA : yueOHUK A7 By30B / B. A.
Ckopasikos, B. S. ®ponos. — 2-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2021. — 176 ¢c. —
TekcT : anekTponHsiii // JIaHb : 3neKkTpoHHO-OMOMHOTeUHas cuctema. — URL:
https://e.lanbook.com/book/156932 (mara oopamenus: 18.04.2022). — Pexxum moctyma: ajs
aBTOPU3. MOJIB30BATENEH.

2. Kosens, A. A. Dnekrporexuuka. Kparkuii kypc : yueoHoe mocobue / A. A. Koseas. —
Kenesnoropck : Cubupckas nmoxxapHo-cnacatenbHas akagemus [ TIC MUC Poccun, 2021. — 158
c. — Tekcr : anexrponnsiii // Lludposoii oopasosarensusiii pecypc IPR SMART : [caiit]. — URL:
https://www .iprbookshop.ru/119082 html (nata o6pamenus: 18.04.2022). — Pexxum noctyma: as
aBTOPU3UP. MOJb30BaTENIeHN




3. Apcennbes, ['. H. OcHoBsI Teopuu memneii : yuebHoe mocobue / I'.H. Apcenres, B.H. bonagapenko,
W.JI. Yenrypros ; mox pexn. [.H. ApcerseBa. — Mocksa : DOPYM : UH®PA-M, 2022. — 448 c.
— (Beicuiee oOpa3zoBanue). - Tekct : anektponHsiii. - URL:
https://znantum.com/catalog/product/1739900 (nata oopamenus: 27.04.2022). — Pexxum moctyna:
0 TIOZITHCKE.

4. Maradonosa, E. I1. TeopeTuueckne OCHOBBI 3J1€KTPOTEXHUKH : yueOHOe mocobue / E. I1.

MaradonoBa. — Haxonka : JanepeioBty3, 2020. — 240 ¢. — Tekcrt : aneKkTpoHHbIH // JIaHb :

3eKTPOHHO-0ubnoTeunas cucrema. — URL: https://e.lanbook.com/book/156845 (nata

obpamenus: 27.04.2022). — PexxuM mocTyrma: aj1s aBTOPH3. TTOTIb30BaTENEN.
NHTepHeT-pecypehl
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http://electrik.info/ (naTa oOpamenus: 13.04.2022). — TeKCT : 3I€KTPOHHBIA.

2. ElektroPortal - [lenTpanpHbiii 371€KTPOTEXHUYECKUI MOPTAN : 3JIEKTPOHHBIN JKypHa /

Memuaxonmuur PycKabens. — 2005— . — Beixoaur pa3 B Henenro. — URL: https://elektroportal.ru/
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. 3JIEKTPOHHBII.

4. PannosnexkTpoHUKa M JIeKTpoTexHuKa : caiit . — 2022. — URL: http://www.radioingener.ru/
(mata obopamenwus: 04.05.2022). — TekcT : 37€KTPOHHBIH.

6. MeToau4eckoe 1 NporpaMMHoe obecriedeHme, MHHOPMAaLIMOHHbIE TEXHOIOT NN

6.1 MeToauyeckoe obecreyeHme

1. Teopus 37eKTpUUYECKUX LIETeH | yueOHO-MeToanueckoe mocodue / [E. . Anrasus u 1p.] ;
HoBocwu6. roc. TexH. yH-T.- HoBocuOupck, 2020.- 244, [1] c. : un..- Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000242487

2. NaBeigenko O. b. DnexkrporexHuKa [ DIeKTPOHHBIN PECYPC]| : 3MEKTPOHHBIN
yuebHo-metonmueckuii komriekc / O. b. Jlaeinenko, B. B. borganos, A. B. Cancanes ; HoBocu®.
roc. TexH. yH-T.- HoBocubupck, [2019].- Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000239900.- 3aru. ¢ 3kpaHa.

3. OcHoBsl Teopuu neneit. [Ipaktuueckuii kypce : [yue6HOe ocobue / b. B. JIlutBunoB u 1p.]. -
Hosocubupck, 2011. - 346 c. : un., cxemsl. - Pesxxum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000158209

4. TeopeTnueckne OCHOBBI JIEKTPOTEXHUKH [ DIIEKTPOHHEBIN pecypc| : JIIeKTPOHHBIN
yuebHO-MeTonmyeckuit komruiekc / B. B. Bormanos, O. b. Jaseinenxo, H. I1. Casun, A. B.
Cancanes ; HoBocu6. roc. Texs. yH-T.- HoBocubupck, [2020].- Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242509.- 3aru. ¢ sxpaHa.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecneyeHme
1 Pemenwne 3amau Parametric Technology Corporation MathCAD 14

2 Brimonenue rpadudeckoii uactu PI'3 Ha npodeccronansHom ypoBHe Autodesk Autodesc
AutoCAD

3 Electronics Workbench Multisim AcademicEdition
4 OnepauumonHas cuctema Microsoft Windows

6.3 NHhopMaLmoHHble TeXHONormm

IMpw ocyLLLECTBEHNI 06pa30BaTe/IbHOO NPOLecca Mo AUCLMN/MHE NPUMEHSIOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OM, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBIA B 9/1EKTPOHHOI MHOPMALIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY .



7. MaTepmnanbHO-TeXHNYECKOe obecneyveHne

KomnbloTepHbIii Knace

Ne HavmeHoBaHWe HasHaueHwne

1 |KomnbtoTepHbIin Knacc (KomnbroTepsl BbinonHeHwe v 3awmta PI'3 M KOHTPO/IbHOM
00beVHEHDI B /IOKa/IbHYHO CETb C BbIXOLOM B |paboThbl, BbINO/HEHWE 1a60PaTOPHBIX paboT
Internet ) Ha MK

2 |KoMmnbtoTepHbIil knacc Ne22 BbIMNOJIHEHVE 1abopaTopHbIX paboT
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1. OO6006meHHas CTPYKTYpPa (pOHIA OLEHOYHBIX CPEICTB JUCIHIIMHBI

OO6oOmenHass cTpykrypa (oHIa OICHOYHBIX CPEICTB 10 JHCHUILUIMHE DICKTPOTEXHHKA
npencrarieHa B Tabmuiie. COBOKYITHOCTh pPe3yIbTaTOB 00YYCHHS IO TUCIUTUIMHE COOTHECEHA C YPOBHIMU
c(OPMHUPOBAHHOCTH KOMIICTEHIIMI U COOTHECEHHBIMU C HUMU WHAWKAaTOpaMu. VHIMKATOPHI TOCTHKCHUS
KOMIIETCHIIHIA N3MEPSEMBI C TIOMOIIBIO CPEJICTB TEKYIIEH M MPOMEKYTOYHON aTTECTAIlMH 110 TUCIUIITTHHE

DJIEKTPOTEXHUKA.
Tabnuna
JTanbl OLEHKH Pe3yJIbTATOB 00y4eHUs U
COOTHECEHHBIX C HUMU HHIMKATOPOB
JOCTHKEHUs] KOMIIeTeHI it
dDopMupyeMble HNuankaTtopsi Meponpusirus
KOMIETeHIHH KOMIIeTeHIU i Temsr TEKYIIEro KOHTPOJIi IIpomexyTounas
(xoHTpOJBbHAS 5 aTTecTALNS
padora, KypcoBoi
(3Kx3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
OIIK-1 CrniocobeH | 1. TTpumensieT Ananuz cranmoHapHoro |PI'3 wacts 1,
TIPUMEHSTD 3HAHUS MATEMATHKH |COCTOSIHUS JTMHEWHBIX DK3aMeH,
€CTECTBEHHOHAYYHBIE | B MHKEHEPHOM ANEKTPUIECKUX nenei ¢ |MHIUBUYyaTbHBIE Bomnpocsr 3-10,
U OOIICHHXCHEPHBIC |[IPAKTHKE MPH KOHEYHBIM YHUCJIOM | TOMAIITHUE 12-21, 26-29
3HAHUA, METO/bl [ MOJENHPOBAHUU COCPEAOTOYEHHBIX a1eMeHToB |3aauu Ne 1-4
MaTeMaTH4ECKOTO Ananu3 CTAI[MOHAPHOTO
aHaM3a u COCTOSIHUS HEJMHEWHBIX |0TYEeT o
MOJICIIUPOBAHUS B JIEKTPHUUECKUX nenen c¢|mabopaTopHOii
WH)XEHEPHOU KOHCYHBIM gucioM |padote Ne 2, 5, 10, 17
JIESTeTHbHOCTH, COCPEIOTOYCHHBIX  JIEMEHTOB.
CBSA3aHHOU c Knaccuueckuii aHaJM3 |3a1uTa
(hoTOHHBIMH MIePEXOTHBIX MPOIIECCOB B|mabopaTopHBIX paboT
TEXHOJIOTHSIMH JMUHEHHBIX SICKTPHYSCKUX IETsIX |Ha TeMy LeTH
06paboTku c KOHEYHBIM YUCJIOM |IOCTOSIHHOTO ~ TOKa,
nHpOpMaInHy, COCPEIOTOUYECHHBIX 3JIEMEHTOB |IIeTIH
MPOEKTUPOBAHHUEM, KommnexkcHblit aHaJIN3 | TApMOHUYECKOTO
KOHCTPYUPOBAaHUEM H TapMOHMYECKUX  MPOIECCOB  B|TOKa
TEXHOJIOTUSIMU JMHEHHBIX AJeKTpuueckux wernsx | PT'3 wacts 2
MIPOM3BOJICTBA c KOHEYHBIM YUCJIOM
JJIEMEHTOB, COCPEIOTOYCHHBIX JIIEMEHTOB
npuOOPOB M CHCTEM KommnexcHsrit aHaIN3
(dhoToHHKH u rapMOHUYECKHX  IPOLIECCOB B
onTonH()OPMATHKH JIEKTPUYECKUX LeTsX,
COJICPKAIITIX JUHEWHBIC
MPOXOJHBIC YETHIPEXITOIIOCHUKH
OnepatopHbIit aHau3
MIEPEXOTHBIX MPOLIECCOB B
JUHEHHBIX JJIEKTPHUECKUX IIETISIX
c KOHEYHBIM YUCIIOM
COCPEJIOTOYCHHBIX  3JIEMEHTOB.
Pacuer neneil mepBoro mnopsaka
METOZOM HAJOXEHHUS (MHTErpaj
[roamenns)
OIIK-1 3. [Ipumensier Amnanus craimoHapHoro | KoHrponbsHsie paboTa | Ox3aMeH,
OOIICWH)XEHEPHBIC ~ |COCTOSHHSI ~ JTUHEWHOW  Ienw. | AHanm3 uenu | Borpocsl
3HAHUA, B Tononornyeckue 1 |TapMOHHUYECKOTO 3-10, 12-21.
WHXEHEPHOM KOMITOHEHTHBIE YPaBHEHHS LIETIH.|TOKa
JIeSITETFHOCTH AHanm3 1end MeTOJaMH TOKOB U
HampsokeHud  e€  snemeHToB. |OTuer o
DopMyITBI JeNeHAS HAIPSDKEHHS ¥ | 1a00paTOpHBIM
Toka. [lpumenenwe mnpuHIMMIA|padoram Ne 2, 10, 21
CYTICPIIO3UIIHH. OnpeneneHus
[IACCUBHOM M AaKTHBHOW BETBEM.
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Amnanu3 e METOJIOM
KOHTYPHBIX ~ TOKOB,  METOJOM
Y3JIOBBIX HaNpsDKEHUH. AHammu3
ey C HMCMOJb30BAaHHUEM TEOpEM
00 AaKTUBHOM JBYXIIOJIOCHUKE.

AHnanmu3 CTAIMOHAPHOTO
COCTOSTHUS JIMHEUHBIX
3JIEKTPUIECKHUX neneun C
KOHEYHBIM YHCIIOM
COCPEIOTOYEHHBIX JIIEMEHTOB
AHnanmu3 CTAIMOHAPHOTO
COCTOSIHUS HEJIMHCHHBIX
ANEKTPUYCCKIX neneu c
KOHCYHBIM YUCIIOM
COCPEIOTOYCHHBIX  JJIEMCHTOB.
HUccnenoranue JTUHEHHBIX
ANEKTPUYCCKIX neneu c
WHIYKTHBHO CBSI3aHHBIMU
KaTyIIKaMHu a/p NelO

UccnenoBanue npoieccoB 3apsna
1 paspsaa kouaeHncaropa j/p Ne 21
UccnenoBanue  cTanuoOHapHOIO
COCTOSIHUA Pa3BETBIICHHOM
JIMHEMHON JJIEKTPUYECKON 1enH
a/p Ne 2. Knaccuueckuil anamms
MEPEXOTHBIX MPOLIECCOB B
JUHEHHBIX DJEKTPUUECKUX IIEeTIsIX
c KOHEYHBIM YUCJIOM
COCPENOTOUYEHHBIX 3JIEMEHTOB
Kommnnekcuslit aHanu3
rapMOHUYECKHX  IIPOLIECCOB B
JIMHEHHBIX 3JIEKTPUUECKUX LEMsIX
c KOHEYHBIM YHUCIIOM
COCPEOTOUYEHHBIX 3JIEMEHTOB
KommnekcHblit aHaJIn3
TapMOHMYECKUX  MPOILIECCOB B
ANEKTPUIECKUX HEensX,
COJZIEpIKALINX JINHEWHbIE
MIPOXOJIHBIE YETHIPEXTIOTIOCHUKU
KommiexcHblit aHanu3

PI'3 wacts 1, 2,

Jomaminue
WH/IUBUYTbHBIC
3agayu Ne 1-8

TapMOHMYECKOTO  Ipolecca B
OTpe3Ke OIHOPOTHOW IIMHHH 0e3
oTephb Henuneitnsie
PE3UCTUBHBIE DJIEMEHTHl U LIENH
1/p Nel7
OIIK-3 CrocobeH | 1. BeiOoupaer u Hccnenosanue JIMHEWHEBIX |3amuTa
MPOBOAUTD WCIOJIb3YET 3JIEKTPUUECKUX uenei c|mabopaTopHBEIX paboT
SKCIEPUMEHTAIbHBIE |COOTBETCTBYIOIIUE  |HMHAYKTHBHO cBsizanHbIME [Ne 2, 10, 17, 21
HCCIIEI0BaHUs 1| pecypchl, KaTyIIKaMH1 n/p NelO
HM3MepeHus, COBpPEMEHHBIE HccnenoBanue mporieccoB 3apsaa
o0pabaTbIBaTh ¥ |METOIVKH U U pa3psaaa KoHaeHcaropa 1/p Ne 21
MPEICTaBIAT obopynoBanue g |McciaenoBanme  CTariOHApHOTO
MOJYYCHHBIC JAHHBIC [TIPOBEICHHUS COCTOSIHUS Pa3BETBIICHHOM
C YYETOM CIeIH(HKH [3KCIIEPUMEHTANBHBIX |JTHHEHHONW JIICKTPUYECKON IIeTn
U3MEpeHuit B|Hccre0BaHUN U ap Ne 2. Henuneiinsie
cucremax U [U3MEpEeHU PE3UCTUBHBIE DJIEMEHTHl U LIENH
YCTpPOUCTBaxX 1/p Nel7
(oToHUKH u
ONTONH(GOPMATHKH
OIIK-3 2. O6pabareiBacT 1 |HccnenoBanue nuHeNHbIX |OTYeT o
MpEACTABIISET 3JIEKTPUIECKUX nerneu c|maGoparopHoit
MOy YCHHBIC WHIYKTHBHO CBSI3aHHBIMH | paboTe
JKCIIEPUMEHTAITLHBIC |KaTyIIKaMU a/p NelO[Ne2, 5,10, 21, 17
JaHHBIC TUIS HccnenoBanue mporieccoB 3apsaa
MOJTyYEHUS 1 paspsaa konaencaropa i/p Ne 21
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000CHOBAaHHBIX
BBIBOJIOB

HccnenoBanue  CTallMOHAPHOTO
COCTOSIHUS Ppa3BeTBICHHOM
JUHENHON »AIIEKTPUYECKON Ienu
ap Ne 2. Henuneiinsie
PE3UCTHBHBIC DJIEMEHTHI M IIETH
a/p Nel7 [TaccuBHBII
JIBYXTIOJTFOCHHUK B LEeTH
CHHYCOUAATLHOTO TOKa JI/p Ne 5

YK-1 Criocoben
OCYIIECTBIISITh
TOUCK, KPUTHUYECKHI
aHaM3 W CHUHTE3
nHdopmanuu,
MPUMEHSTh
CHCTEMHBIH  TI0/IXOJ1
JUTS pereHus
MOCTaBJIEHHBIX 3a/1a4

1. 3HaeT MPUHIIHITHI
cbopa, oTOopa n
00001meHus
“HpOPMAITUH.

[Mpuamssl, BEI3BIBAIOIITIC
TIepEeXOaHbIC TIPOIIECCHI.
[lepeMeHHBIE COCTOSHHSI —IICTIH.
HavanpHple ycrmoBms © WX
OIpe/eNICHUE. Knaccuueckuit
aHaIU3 TIEPEXOIHBIX MPOIIECCOB B
IEeMsIX MepBOrO  TMOpsSaKa ¢
HUCTOYHUKAMHU  TOCTOSHHOTO U
TapMOHHYECKOTO HANpPsDKCHUS U
Toka. Krnaccuueckuii — aHamu3
MIEPEXOAHBIX MPOIECCOB B IICTIAX
Broporo mopsgka (RLC) ¢
HUCTOYHUKAMH TIOCTOSHHOTO U
TapMOHHUYECKOTO HANpPsDKEHUS |
TOKa.3aBICHMOCTh XapakTepa
MIEPEXOAHOTO TIpoIecca OT BHIA

KOpHEH XapaKTepUCTUUECKOIO
YPaBHEHHUS. Amnanus
rapMOHHMYECKOrO  Ipouecca B
JIMHEWHON 3JIEKTPUUECKON IemnH.
Bpemennoi aHau3
rapMOHHYECKOIO mporecca.
Tomonoruueckue u

KOMITOHEHTHBIE YPaBHEHHS LIETIH B
KOMIUTEKCHOH dopme.
KommnexcHas MOIIHOCTh
KOMITOHEeHTa 1eny. KoMruiekcHble
XapaKTEpPUCTUKU  aKTUBHOTO U
MIACCHUBHOTO  JIBYXIOJIOCHHUKOB.
®a30BbIi PE30HAHC B MACCHBHOM
JIBYXTIOJTIFOCHHUKE. AHAIIN3 TIETIeH C
WHJIyKTUBHBIMA CBA3SIMU.
DopMUPOBAHUE yPAaBHEHUU LENU
C  UHIYKTUBHO  CBSI3aHHBIMHU
KaTyIIKaMH. Ycrpanenne
("pa3Bs3ka") MHIYKTUBHOM CBSI3U
napsbl KaTyIiek.

Bozaymnsrit TpaHcdopmarop.
Ananu3 CTalMOHAPHOI'0
COCTOSIHUSI W TapMOHHYECKOTO
nporecca B JIMHEWHOM
3JIEKTPUYECKOM enu Ha
MEPCOHATHHOM KOMITBIOTEPE
Ananu3 CTallMOHAPHOTO
COCTOSIHUSL ~ JIMHEHMHOW  1Lemnu.
Tomnonoruueckue u

KOMITOHEHTHBIE YPaBHEHHUsI LIETIH.
AHanu3 nenmd MeToJaMu TOKOB H
HanpsDKeHUH €€ 2JIEMEHTOB.
DopMyIIbl JeJIEHUS HAMIPSIKEHUS U
toka.Ilpumenenne TIPUHITAITA
CYTIEPIIO3UITHH. OmnpeneneHust
ITAaCCUBHON M aKTHUBHOW BETBEH.
Ananms LETTH METOIOM
KOHTYpPHBIX ~ TOKOB,  METOJOM
Y3JIOBBIX HANpSXKEHHH. AHaIN3
ey C MCMOJb30BAaHHUEM TEOpEM

KonrtponpHas
pabota
«Ananus
TapMOHHYECKOTO
TOKa c
WHTYKTHBHBIMH
CBSI3SIMUY

Ja(2904

PI'3 yacth 2

«Pacuer
MePEX0THOTO
mporecca B IEMH
BTOPOT'0 HOPSIAKa»

DK3aMeH,

BOIPOCHI
12-21,
26-29, 30-32
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00 aKTUBHOM JABYXIIOJIFOCHHUKE.

Amnanus CTalMOHAPHOT'O
COCTOSIHUS JIMHEHHBIX
INEKTPUYECKUX nenen c
KOHEYHBIM YUCIIOM
COCPEIOTOYEHHBIX AIIEMEHTOB
Ananuz CTallMOHAPHOTO

COCTOSIHHS HEJIMHEHHOW LIEMH.
I'padmyeckuit U aHaATUTHICCKUN
METOIBI pacyueTa HEIMHEHHBIX
nenen. AHaIW3 LEend METOJaMH
TOKOB U HaNpsHKEHUH 3JIEMEHTOB.
AHanu3 1enM C KCIOJB30BaHUEM

TeopeM 00 aKTHUBHOM
JIBYXTIOJTFOCHHUKE. Ananus
CTaIlMOHAPHOTO COCTOSTHUS
HEITMHCWHBIX ANEKTPHYCCKUX

Henel ¢ KOHEYHBIM  YHUCIOM
COCPEJOTOUYEHHBIX  3JIEMEHTOB.
Bsenenue. OnpeneneHue
JJIEKTpUYECKOM 1menum U eé
37eMeHTOB. OCHOBHBIE AKCHOMBI
TEOpUU BJIEKTPUUYECKUX  Lierneil
(3axonbl  Kupxroda.). 3amaum
Teopun uened. Knaccuueckuii
aHaIM3 MEePEXOHBIX MPOIIECCOB B
JUHEHHBIX DJEKTPUUECKUX IIEeTIsIX

c KOHEYHBIM YHUCIIOM
COCPEOTOYCHHBIX 2JIEMEHTOB
KommnekcHpIi aHan3

TapMOHHUYCCKUX IIpoueccoB B
JIMHEHHBIX QJICKTPHUUCCKUX MCIIAX

c KOHEYHBIM YHCIIOM
COCPEOTOUYEHHBIX 3JIEMEHTOB
KommnexcHbIit aHaIu3
TapMOHMYECKUX  MPOILIECCOB B
3J'ICKTpI/I‘IeCKI/IX OeIsx,
COJZIEpIKALINX JINHEWHbIE
HpOXOJIHI)Ie lICTI)IpeXl'[O.]'IIOCHI/IKI/I
KommnexcHbrit aHaIu3

TapMOHMYECKOTO  Ipolecca B
OTpe3Ke OIHOPOTHOW IIMHHH 0e3
noreps  OnepaTopHbIl  aHanu3
HEePEeXOAHBIX HpPOIIECCOB B
JUHENHBIX JIEKTPHUECKUX LEMsIX
c KOHEYHBIM YHCIIOM
COCPEIOTOYEHHBIX  3JIEMEHTOB.
Pacuer wuemeit mepBoro mnopsjika
METOJIOM HaJIOKeHUs1 (MHTeTrpal

Hroamernst) OCHOBBI  TeOpUH
JIMHEWHBIX IIPOXOHBIX
YETBIPEXTIOIOCHUKOB.

KomrmekcHbie XapaKTCPUCTHUKHU
AaBTOHOMHBIX H HCAaBTOHOMHBIX
YEThIP €XIIOJIFOCHUKOB. MCTO,HBI

onpeJesIeHus 3HauYEHUHI
napameTpoB HEaBTOHOMHBIX
YeTBIPEXITOMOCHUKOB.  CBOMCTBA
mapamMeTpoB HEaBTOHOMHBIX
YEThIPEXTIONIOCHUKOB.
Komnnekcuslit aHanu3
CHUMMETPUYHOHN OJHOPOJHOM
MACCUBHOM LIETTHOM CXEMBI.
CriexTpanbHbIi aHanu3
MEePUOANUECKHUX
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HErapMOHHYECKUX TPOIIECCOB B
JIUHEHHBIX AIEKTPUUYECKUX LETIsX.
[IpencraBnenue MNEePUOANUECKUX
HErapMOHHYECKHUX dbyHKIHI
3a/Ial0lUX HAMPSKEHUH U TOKOB
uerin  psgamu  Dypee. bananc
MOIITHOCTEH KOMITOHEHTOB IICTIH.
Pe3onanc pu
HECHHYCOMNANBHBIX 3. 1. C. H
TOKaXx.

2. MeToauka OlleHKH 3TAIlOB (l)OpMHpOBaHI/Iﬂ KOMIIeTEHIIMIi 10 ANCUUILIHHE

PesynbTaTel 0Oy4eHHS 1O AMCHMUILIMHE, COOTHECEHHBIC C YCTAaHOBIEHHBIMH B IPOTPaMMe
WHAUKATOpaMH JOCTH)KEHUS KOMIIETEHLIUH TPOBEPSIOTCA IMPU MPOBEICHUU MEPOIPHUITHI TEKyIIeH
aTTecTanuu (KOHTPOJIS) B TIPOIECCe M3YUCHHSI TUCITUTUIMHBI, YKa3aHHBIX B TabnuIe paznena 1.

B 3 cemectpe 00s3aTeNbHBIM 3TANoOM TEKYIIEH aTTECTAllMU SBISIOTCS pacueTHO-Tpaduyeckoe
3ananue (PI'3), konTponpHas padota. TpeboBanus k BeimoaHeHHIO PI'3, KOHTPOIBEHOU paboTHI, COCTaB U
npaBuiia OLIeHKH chopmymrpoBaHsl B nacropte PI'3, KOHTpoIbHOM paboTHI.

[TpoMexxyTouHast arTecTanus Mo AUCHUILIMHE TIPOBOAUTCA B 3 cemecTpe - B (popme dK3aMeHa,
KOTOPBI HAIpaBlieH Ha OLIEHKY C(HOPMUPOBAHHOCTH PE3yJIbTaTOB OOYUYEHHS MO AUCUUIUIMHE (MOJIYIIIO),
COOTHECEHHBIX C YCTAaHOBJICHHBIMU B TPOrpaMMe HHIUKaTOpaMu AocTukeHus kommereHmuit OITK-1,
OIIK-3, VK-1 1 COOTHECEHHBIX ¢ HUIMH HHIAUKATOPOB. (CM. Tabuily paszaena 1).

DK3aMeH NPOBOJUTCA B MUCbMEHHON (popMe 1o OmiieTaM, CoIeprKaliiM BOIIPOC, KOTOPBIH TpedyeT
pa3BEpHYTOIr0 OTBETA C MOSCHEHUSAMU M [BYX 3a/lay, pellacMbIX J0 YHUCIOBOIO pe3yibTaTa. buier
dbopMmupyercs u3 npuBeaeHHOro B [lacopTe sk3aMeHa crrucka BOIPOCOB U 3a/1a4, MO3BOJISIFOIINX OLEHUTD
pe3yJabTaThl 00yYeHHS M0 JUCLHUIUIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMH B IIPOrpaMMe MHIUKAaTOpaMu
JOCTHXEHUS KoMneTeHIMH. TpeboBaHus K colep)KaHUIO K3aMeHa U MpaBuja OLIEHKH ChOpMYINPOBAHBI
B [IaCIIOPTE dK3aMeEHa.

OO6mue npaBuiia BBICTABICHUS OLEHOK TEKYIEH U MPOMEKYTOYHOM aTTeCTallH M0 JAUCLUIUIMHE
oTpeNeNoTcs 6aUIbHO-PEUTUHTOBON CHCTEMOH, MPUBEIEHHON B paboueil mporpaMMe AUCHUIUINHBL.

Ha ocHoBanuu kputepreB, NpUBEACHHBIX B I1. 3, OCYIIECTBIISIETCS OIEHKA YPOBHEHW JOCTUTHYTHIX
pe3yNbTaTOB O0yUEHUS MO TUCIUIUINHE, COOTHECEHHBIX C YCTAHOBIEHHBIMU B MMPOTPAMMe WHIUKATOPAMU
noctmkerus komrnerenuuii OIIK-1, OIIK-3, YK-1, 3akpemyieHHbIX 3a AUCITUTUTHHON

3. OO0mas xapakTepucTHKA YPOBHel pe3yJibTaTOB 00y4eHHs, COOTHECEHHBIX ¢ MHAUKATOPaAMH
JOCTHKEHUS KOMIIeTEeHIIUI

ITIpoaBunyThIi. TeopeTnueckoe conepkaHue Kypca OCBOEHO MOJHOCTEIO. CTYAEHT JIEMOHCTPUPYET
cUcTeMaTH4yeckoe M NIyO0OKOoe NMOHMMaHHE y4eOHOro Marepuana U CIOCOOHOCTh K CaMOCTOSTEIbHOMY
MOTIOJIHEHUIO M OOHOBJICHHIO 3HAaHMK B XoJie JajbHeWmed ydeOHOW pa®oThl M mHpodeccHoHaTbHON
nesitenibHOCTH. CopmupoBaHbl HEOOXOIMMbIE HAaBBIKM MpPaKTUYECKOM paboThl. Bee yueOHble 3amaHus,
IPeIyCMOTPEHHBIE MPOrpaMMOil 0OyueHMs, BBIIIOJHEHbI KaueCTBEHHO, 0e3 3amedaHuil. Pe3ymbraThl
0o0ydeHHUs MO TUCHUIUIMHE (MOJIYJII0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMHM B MPOTpaMMe HHIWKATOPaMU
JOCTHKEHUS] KOMIIETEHIIUH, OIIEHEHbI YUCIIOM OalIoB, BXOASIIUM B JIara3oH MPOJIBUHYTOIO YPOBHSI.

Ba3zosblii. TeopeTndeckoe conepikanue Kypca 0CBOEHO B 00beMe, He0OX0TUMOM IS JaIbHEHIei
y4eObI 1 Ipo(eccHoHabHOM eaTenbHOCTH. HaBbIku npakTHueckoi paboThl chopMUpOBaHbI HA 0a30BOM
ypoBHe. Bce mpemycMoTpeHHbIe TporpaMMoi o0yueHHs yaeOHbIe 3a/1aHusl BBITIOTHEHBI ¢ HEOOIBIIUMU
MOTPEIIHOCTSAMU. Pe3ynbTaTel 00y4YeHUs 10 TUCIHUILIHHE (MOJIYJIIO), COOTHECEHHBIE C YCTAHOBJICHHBIMU
B IIpOrpaMmMe MHANKATOpaMU JOCTUKCHU A KOMHQTCHHHﬁ, OLCHCHbI YU CIIOM 6aJIJIOB B Ipcaciax 68.30BOFO
YPOBHSI.

IMoporoselii. TeopeTudeckoe coaepKaHHE Kypca OCBOCHO B 00beMe, HEOOXOAMMOM IS
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JanbHEenIel yueonl 1 mpodeCcCHOHATBHON NesTeNbHOCTH. HeKoTophie MpakTHYeCKHe HAaBBIKK PaOOTHI C
chopMupoBaHbl ¢ TmpobOenamu. YueOHble 3aqaHMs, NPEAYCMOTPEHHBIE MporpaMMol 0Oy4eHus,
BBITOJTHSUIUCH C OIIKMOKaMU, UCTIPaBICHHBIMU 101 PyYKOBOJICTBOM IpernoaBaTeis. Pe3ynbraTel o0yueHus
10 IUCLUUIUIMHE (MOAYJII0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B [IPOrPaMMeE UHIMKATOPaMU TOCTHKEHUS
KOMIIETEHIIU, OILICHEHbI YUCJIOM 0aJUIOB B IIpejieiax IOPOrOBOr0 YPOBHS.

Hu:ke moporoBoro. Teoperuueckoe coiepikaHue Kypca ocBoeHO (pparmentapHo. HeoOxoaumebie
HABBIKM MPAKTHYECKOH padoThl c(HOpMUPOBAHBI MHMHHUMAIbHO. BONBIIMHCTBO Yy4eOHBIX 3aJaHUM,
MPEAYCMOTPEHHBIX MPOrpaMMON OOy4Y€HUs, HE BBINOJHEHbI. Pe3ynbTrarbl 00yueHUs MO JUCHUIIIMHE
(MOIYJI0), COOTHECEHHbIE C YCTAHOBIEHHBIMU B MPOrpaMMe MHIMKATOPAMH JOCTUKEHHSI KOMIIETECHIHUH,
OIICHEHBI YMCJIOM 0aJUIOB, BXOISIIMX B JUANA30H HUXKE TOPOTOBOTO YPOBHS.



denepanbHOE rocy JapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apCTBEHHBINH TEXHUYECKHI YHUBEPCUTET

Kadenpa s3neKTpoOHUKH U DIEKTPOTEXHUKU

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC <(:‘)J'IGKTpOTeXHI/IKa», 3 CEMECTP

1. Mertoauka oeHKH

DK3aMeH MPOBOJUTCS B MUCbMEHHON (opMe, 10 OriieTaM, BKJIFOYAIOLIHM TEOPETUUECKHUIA BOIPOC U
JIBE 3/1a4M JI0 MOIYUYEHUS YUCT08020 pe3yibmama.

buner dopmupyercst mo ciaeayroneMy MpaBuily: TEOPETHUECKUNA BOIIPOC BHIOUPACTCS U3 MEPEUHs
BOMPOCOB (CM.II. 4), BBIHOCUMBIX Ha 9K3aMEH, OJIHA 3aj[ada — Ha METObI pelieHHs (1IN MOCTOSTHHOTO
WITH TIEPEMEHHOTO TOKa, BOIPOCHI 2-8, CM. 11. 4), CIIMCOK TeM Ik BTOPOM 3a1a4yd TpUBEACH B II. 4.
Temsbl 3a71a4 HE COBMAJAIOT C TEMOM BOIpoOca.

B xone sx3aMena npenogaBaTenb BIIPaBe 3a/1aBaTh CTYICHTY AOMOJIHUTEIbHBIE BOIIPOCHI U3
o6rero niepeyns (1. 4.) ¥ 10 CYyTH PEIICHUS 3a/1ad.

Taxum oOpazom, mpoBepsieTcss YPOBEHb CPOPMUPOBAHHOCTA KOMITETEHIIMM U COOTHECEHHBIX C
HUMH UHJIMKATOPOB, 3aKPEIICHHBIX 32 JUCIUILUIMHOM.

[IpogomxuTensHOCTh SK3aMeHa — 2.5 yaca.

dopMa IK3aMEeHAUMOHHOI0 OnJiera

HOBOCHUBUPCKUI IT'OCYJJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
®dusnKo-TeXHUUECKUH (PaKkyIbTeT

buner
K 9K3aMEHY M0 IUCIUIUTNHE « DJEKTPOTEXHUKAY, CeMecTp 3

1. Teoperuueckuii Bompoc.
2. Ilpaktuyeckwmii Bompoc (3ama4ya Nel Ha METOIBI pemIeHus).

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

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

Hara 202 .




2. YpOBHM O0CBOEHHSI KOMIIETEHIIHII U KPUTEPUH OI[EHKHU

OTBeT Ha 3K3aMEHAIMOHHBIN OWJIET 3aCUMTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CJIU CTYJCHT
IpY OTBETE HA BOIPOCHI MIPOBOJUT CPABHUTEILHBIA KOMIUIEKCHBIN aHAJIN3 MaTepUalla, BHISBISECT
npoOJIeMbl, pelaraeT MEXaHHM3Mbl WX  PEIICHHs, MPEACTaBIsIeT  KOJUYECTBCHHBIC
XapaKTEPUCTUKU OIPENIEIICHHBIX MPOIECCOB, MPUBOJUT KOHKPETHBIC MPUMEPHI, HE JIOIYyCKAeT
OmMOOK U crI0ocOOEH 000CHOBAThH BRIOOP METO/A pelieHus 3a1a4. KoMmeTeHnu 1 COOTHECEHHBIS
C HHUMH WHJIWKATOPBI, 3aKPEIICHHBIC 3a IUCIMIUIMHOHN, C(HOPMHUPOBAHBI B TOJHOM OOBEME.
Ornenka cocrasmusier om 36 do 40 b6annos.

OTBeT Ha 3K3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCSI HA 6a30BOM YPOBHE, €CIIH CTYJICHT IPH
OTBETC Ha BOMNPOCHI (HOPMYJIUPYET OCHOBHBIC IMOHSATHS, JAaCT XapaKTEPUCTUKY IIPOIIECCOB,
SIBIICHHUI, MPOBOJUT aHAIM3 TMPUYMH, YCJIOBUH, CHOCOOEH NPEACTaBUTh KOJIMYECTBEHHBIC U
Ka4eCTBEHHbBIC XapaKTECPUCTHKH IPOIIECCOB, HE IOMYCKAET CYIIECTBCHHBIX OIMOOK MPU PELICHUN
3ajau. KOMIIETeHIIMY U COOTHECEHHBIE C HUMH HMHIMKATOPHI, 3aKPEIUICHHBIC 33 TUCIUILTHHOM,
COJIEPIKaT HECYIIECTBEHHBIC TPOOEIBI U chopMupoBaHBI HA 6a30BOM ypoBHE. OIICHKA COCTABIISET
om 30 0o 35 6annos.

OTBeT Ha 3K3aMCHAIIMOHHBIM OWJICT 3aCUUTHIBACTCS HA MOPOrOBOM YPOBHE, €CITH CTYJCHT
IpU OTBETE Ha BOIPOCHI JIACT OINPEJCIICHUE OCHOBHBIX MOHSATHH, MOXKET T0Ka3aTh MPUYHMHHO-
CJICZICTBEHHBIC CBSI3M SIBJICHHM, MMPH PELICHUU 3a/a4 JOIMYCKAeT HEHPUHIMITHAIBHBIC OIIHOKH,
HalpUMep, BBIYUCIHUTENbHbIC. KOMIIETEHIIMM ¥ COOTHECEHHBIE C HUMH HWHIMKATOPHI,
3aKpeIUICHHBIC 3a TUCIHUIUTMHOM, COAepKaT MpoOesibl U CPOPMHUPOBAHBI Ha MOPOTOBOM YPOBHE.
Orenka coctasisieT om 20 0o 29 6annos.

OTBeT Ha 5K3aMCHALMOHHBIA OHMJIET CUMTACTCS HEYJAOBJIETBOPHUTEILHBIM, €CIIH CTYJICHT
Ipyd OTBETE Ha BOIPOCHI HE JACT OMNpEACICHUI OCHOBHBIX IOHSTHH, HE CIOCOOCH IOKa3aTh
NPUYMHHO-CJICICTBCHHBIC CBSI3U SIBJCHUMN, NPU PEUICHUH 3aJad4 JOMYCKAeT MPUHIIUITHAIbHBIC
omnOku. KoMIeTeHIMY ¥ COOTHECEHHBIC C HUMU MHINKATOPBI, 3aKPEIICHHBIC 33 JUCIUILUINHON,
He copmupoBanbl. OrieHka cocrapisieT mernee 20 6annos.

3. IIkaja oneHku

K sK3ameny 10IycKaloTCs CTYACHTHI, BHIIOIHUBIINE 6C€ 6UObL padom, TIPeTyCMOTPEHHbIE
y4eOHBIM IJIAHOM JIMCUUIUIMHBI U HaOpaBIIKMe B TEUEHUE ceMecTpa He menbuie 30 6annoe usz 60
603m0cHbix. VITOTOBBII PEHTHHI CTYJEHTa 32 CEMECTp OINpENesieTcsl YMCIOM U KaueCTBOM
BBINOJIHEHUS YU€OHBIX 33JaHUH 110 BCeM 0053aTeNIbHBIM U JIOTOJTHUTEIBHBIM BUAaM PadoT.

Qoazamenvuvie gudvl padom
Pacuemno- epaghuuecxoe 3a0anue

MaxkcumanbsHbli pedtuHr 3a PI'3 (23 6ana) BeICTABISIETCS 32 KAUECTBEHHOE BBIITOJIHEHHE
Bcex yacted PI'3, caauy ero B yCTaHOBIEHHBIN CPOK M YCIIEHUIHYIO 3aILUTY.

Jlabopamopuvie pabomul

Kaxnast 13 BHINOJIHEHHBIX, CAAHHBIX U 3aIIMIIEHHBIX B CPOK palboT olleHMBaeTcs B 3 Oaa.
MaxkcuManbHBIA PEUTHHT 32 AKIT U3 TIeCTH J1ab0opaTopHbIX padot -18 Gaios.

Ilpaxmuueckue 3anamus

B TeueHue cemecTtpa CTyAE€HT NoflydaeT & MHAMBUIYAIbHBIX JIOMAIlHUX 3a/ad.
MaxkcumanbsHbIM 6atom (1.5 6anna) orieHnBaeTcs 3a1a4a MpH HAJIMYUU TPOBEPKU U TIOSCHEHUN
pacyera. MakCHMalbHBII PEHTHHT 1O TMPAKTHYECKUM 3aHATHSIM (32 BoceMb 3amad) 8*1.5=12
6asuIoB.

Jononnumenvhuie danvt

CTyleHT MOXET NOJY4YHTh B TEUYEHHE CeMecTpa JONOJHHUTENbHbIE Oajulbl 32 KauecTBO
BBIMIOJTHEHHS] OTYETOB IO JIabopaTOpHBIM paboTaM, 3a pelIeHUE JOMOJHUTENbHBIX 3ajad Ha
KOHCYJIbTallMM B MPUCYTCTBUM IPENOAABATENS, 3a Ka4ECTBO KOHCIIEKTA JIEKIUH, 3a MOJIE3HYIO
AKTUBHOCTb M OPUTMHAJIBHOCTH OTBETOB HA MPAKTHYECKHUX U JIEKIIMOHHBIX 3aHATHUSX.

Bugel pabor M cooTBETCTBYIOIIME MM (MakCHMMajbHO BO3MOXHBIE) Oajulbl perTHHTa
yKa3aHbl B Ta0IUIIE
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ATTecTanus CTyICHTOB 110 Kypcy (3K3aMeH)
Ha skx3ameHne 1o Kypcy «NeKTpOTEXHUKa» CTYAEHTY IPEIaraloTcsi OJJUH TEOPETUUECKUI
BOIIPOC U JIBE€ 331a4M 10 NOJYUYCHHUS YUCI08020 pesynvmama. IIpoloKUTeNbHOCTD SK3aMeHa —
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Bamner
1.Teopus 1 8 8
2. 3amauda Ne 2 16 40
3. 3agaua No2 2 16

IK3amen cuumaemcsa cOAHHBLIM, €CTIM CyMMa 0aJlIOB TIO BCEM 33/IaHUSIM OWJIeTa COCTaBISIET
ot 20 10 40 6annoB BtounTenbHO. Cymma MeHee 20 6alljioB MpU3HAETCS HEYOBIETBOPUTEIbHBIM
pe3yNbTaTOM MPOMEKYTOYHON aTTeCTAIlMU MO JUCIUILTHHE.

B 00611eii orieHKe MO AUCIUTUIMHE SK3aMEHAIIMOHHBIE OAJThl YYUTHIBAIOTCS B COOTBETCTBUU
C MpaBuaMH OaNIbHO-PEHTUHTOBOM cHCTEMBI, ycTaHOBIEHHbIMU B HI'TVY.

Hmozoean oyenka 3a cemecmp OTPENENSETCS COBOKYMHOCTHIO OaiioB, HAOpaHHBIX B
TEUEHUE CEMECTpa M Ha DK3aMeHE, BBICTABIACTCS B «OykBeHHOU (hopme» (15-ypoBHeBas mikana
ECTS) u B TpamuimoHHOW (YEeThIpeXypOBHEBas IIKaja JHOO «3a4T€HO»), B COOTBETCTBUU C

Ta0IMIIEH
Jnana3zoH 3HaYeHUH Orenka ECTS TpanunmonHas (4-ypoBHeBasi) IKaIa OIICHKH
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A =93=97 OtimmyHOo
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76+86 B-=80+82




C+=T77+79 Xoporo 3auTeHo
C=73+76
C-=70+72
D+=67+69
0472 D = 63-66 Y IOBIETBOPUTEILHO
D- = 60+62
E =50+59
25+49 FX =25+49 HeynosnersopurensHo He 3aureno
0+24 F=0+24

4. Bomnpocskl K 3K3aMeHYy MO0 TUCHHIIMHE «DJIeKTPOTEXHUKA)»

1. Ucrounuku u norpedutenu (MPHEMHHKH) JJIeKTpHYecKoil IHeprum. IlonsTus o
[ACCUBHBIX M AaKTUBHBIX 3JE€MEHTaX M YydacTkax uLeneil. Cxembl 3aMelIeHUs pealbHbIX
MCTOYHUKOB.

2. HpeaauM3upoBaHHbIe NACCHBHBIEC 3JIeMEHTBI JJIEKTpUUYeCKUX Lenei. OmnpexneneHus
COINPOTHUBIIEHUS, IPOBOAUMOCTH, €MKOCTHOIO M HHIYKTHBHOI'O 3JEMEHTOB. 3aBUCHUMOCTHU
MEXYy TOKOM, HaPsHYKEHUEM, MOIIHOCTBIO U SHEPrHel AJIs MJ1€aU3UPOBAHHBIX MMACCHUBHBIX
AJIEMEHTOB.

3. Ilpumenenne 3axkoHoB Kupxroda s ananuza cinoxHbx Lenei. OmnpeneneHue uyucia
HE3aBUCHUMBbIX YPaBHEHUH, COCTaBJICHHBIX 10 IEPBOMY U BTOpoMy 3akoHaM Kupxroda.

4. 3akon Oma a1 aKTHMBHOH BeTBU. MeToJ Y3JIOBBIX NOTEHLHAJIOB ((hOopMUpOBaHME
y3JI0BBIX YpaBHEHUH, BhITEKaOIIEe U3 3aKOHOB Kupxroda u HenocpeacTBEHHO MO 3aJaHHON
cxeme. Ciyyail BEIpOKJIeHHBIX BeTBel ¢ ucrounukamu D/(C).

5. MeToa KOHTYPHBIX TOKOB (TIOHSATHE O KOHTYPHOM TOKE, ()OPMHpPOBAHHE KOHTYPHBIX
yYpaBHEHMI, BbITEKawomee H3 3akoHOB Kupxroda, u HENmocpeacTBEHHO IO CXeMe,
dbopMHUpOBaHHE OIpENEIUTENICH MO CXeMe, CIydail BBIPOKICHHBIX BETBEH C MCTOYHUKAMH
TOKa).

6. lpuHuun U Merox cymnepmo3uuum (HamoxeHus). (PopMyIHpoBKa W JIOKA3aTEIBCTBO
NPUHIMIA; YaCTHYHBIA TOK, €ro 3HaK B anre0panveckoil cymMMe; HCKIIOYEHHE U3 CXEMbI
MCTOYHUKA HANPSKEHUS WIIM UCTOYHHUKA TOKA B YACTUYHBIX CXEMaX )

7. DKBHBAJICHTHbIe Npeo0pa3oBaHus cxeM (YCIOBHE 3KBUBAJIEHTHOCTH; «CBEPTHIBAHUE)
NapajuleJIbHBIX AaKTUBHBIX M IACCUBHBIX BEeTBEH). OKBUBAJEHTHbIE MpeoOpa3zoBaHUs
TPEYTOJIbHUKA U 3BE€3/Ibl CONPOTUBICHUIN (YCIOBHUS 3KBUBAJIEHTHOCTH, (POPMYJIBI B3aUMHBIX
npeoOpa3oBaHuii).

8. Teopema 06 aBTOHOMHOM (aKTHBHOM) ABYXIIOJIIOCHUKE ((POPMYJIMPOBKA U 10KA3aTEIBCTBO
TEOpPEMBI (OKBUBAJIEHTHBI  reHepaTop). MeTox 3KBHUBAJEHTHOI0O AaKTHBHOIO
ABYXIIOJIOCHHUKA.

9. HeauneiiHble pe3UCTHBHbIE Ienu (ONpeIeNeHne; TPUMEPHl  BOJbTAMIIEPHBIX
XapaKTepUCTHK; Trpaduyeckue MEeTOJbl pacyera; MPUBECTH MPUMEPBl HCIIOJIb30BAHHS
HEJIMHEWHBIX COTMPOTUBIICHUN JIs1 CTAOMIM3AIMHN HAMIPSKEHMUS).

10. HenuHeiiHble pe3UCTHBHbIE Nenu (METOJ JHMHEAPHU3AIMM, CTAaTUCTHYECKOE H
TUHAMHYECKOE CONPOTUBJICHMS, BO3MOXXHOCTH OSKBHUBAJIEHTHBIX IpeoOpa3oBaHUi U
INPUMEHEHHS METOAAa JKBHUBAJEHTHOIO TIEHEpAaTopa B LENAX, COAEP/KALIMX HEJIUHEIHbIE
COTIPOTUBIICHUS ).

11. T'apMoHHYecKkHe BO3AeHCTBHA U UX U300paKEHUS C TIOMOIIbIO BEKTOPHBIX JUArpamMM M
KOMIUIEKCHBIX 4uceN (TpUroHoMeTpuueckas (opMa 3amucu rapMOHHYECKOro BO3JEHCTBHS,
aMIUTUTY/a, 4acToTa, HadaiubHas (a3a. BekropHas nuarpaMMa M KOMIUIEKCHBIE YHCIIAa Kak
CrocoObI H300paKEHUS TAPMOHUYECKHUX MTPOIIECCOB).

12.CumBosM4eckuii MeTO pacyeTa (KOMIUIEKCHOE U300pakeHre rapMOHNYECKOH (yHKINH,
KOMITOHEHTHBIE ypaBHEHUS LieTiel B KOMITIEKCHOM (hopme. KomriekcHble cXxeMbl 3aMelleHus).
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13. IlaccuBHBIH IBYXIOJIOCHMK B L€ MEPEeMEHHOI0 TOKA, JIBE €r0 CXEMbl 3aMEIICHUS
(mocnenoBaTenbHas W TMapalieNibHble CXEMBl W WX B3aWMHBIE NPeoOpa3oOBaHMs; Kak
ONpeAeNUTh PACYETHBIM IMyTEM W B OJKCIEPUMEHTE 3HAK YyIJla KOMILUIEKCHOTO BXOJHOTO
COIPOTUBIICHUS).

14. MomHoCTh B lleNSIX TAPMOHNYECKOr0 TOKA (BbIpaXEHHE IS MTHOBEHHOU U CpeHel 3a
NepUoJI MOIIHOCTH. BhIpaskeHHEe MOIIHOCTH B KOMILIEKCHOM (hopme. bamaHc MOLTHOCTEH.
TpeyroJbHUK MOIITHOCTEH. )

15. Ilepenaua sHEpruM OT UCTOYHHMKA K Harpy3ke. CoriacoBaHue HaArpy3Ku M MCTOYHHMKA
(ycnoBue nepeaud MakCUMaibHOM MOIIIHOCTH, K.II.J1. COTJIACOBAHHOTO PeXUMa, JOCTOMHCTBA
Y HEIOCTATKH 3TOT0 peXuma JUIsl SHEPreTUUECKUX U HERHEPIE€TUYECKUX YCTPOMCTB).

16. ITocsienoBaTe/ibHOE cOelMHEHHE KATYIIKH U pe3ucrTopa (niens R-L), konaeHcaTopa u
pesucropa (uenb R-C) B menu rapmoHndeckoro toka (ypaBHeHUs B auddepeHnnanbHOl 1
KOMIUIEKCHOU (popmax, rpaduueckue n300pakeHus MpoLeccoB, SIHEPTeTUYECKUE MTPOLIECCH B
LIENU, TPEYTOJbHUK CONPOTUBIICHUI).

17. Anaam3 mnociaenoBateabHoii menum R-L-C (muddepeHnmaibHoe W KOMIUIEKCHOE
YpaBHEHHUs, BEKTOPHAsl [uarpamma, ciayyail pe3oHaHca HalpsKeHUH ).

18. Pe3oHaHC B djieKTpHYeCKHX HensAX (oOuMil crmyuyail, MpU3HAKU PE30HAHCA, PE30HAHC
HaIpPsDKEHUHM, pe30HAHC TOKOB; PACCMOTPETh B KaUeCTBE NPUMEPA PE30HAHC TOKOB B CIy4yae
NapauIeIbHOTO COSAUHEHUS PeanbHOl KamyuKy 1 KOHACHCATOPa).

19. UHAYKTHBHO CBSI3aHHBIE LeNH (3/C W HaNpsDKEHUs B3aMMOMHIYKIHMH. Kosddurment
cBs3U. Pa3MeTka 3a)KMMOB KaTylleK. YPaBHEHUS JIBYX BETBEH C MHIYKTHUBHBIMU CBS3SMU B
g epeHIraIbHON 1 B KOMILIEKCHON (opMax).

20. IocienoBaTeibHOE coeJUHeHHMEe HHIAYKTHBHO CBSI3aHHBIX BeTBeil (corimacHoe u
BCTPEYHOE BKJIIOUEHHUE, SKBUBAJIEHTHOE COIIPOTUBIICHUE, SKBUBAJICHTHAS UH/IyKTUBHOCTb ).
21. “Pa3Bsi3biBaHMe” WHAYKTHBHBIX CBsi3eil (CMbBICT M Ha3Ha4YeHHE ‘‘pa3Bs3bIBaHUA”,
MaTeMaTHYeCKasi MOJIEebh M CXeMa ILIEMU C MCKIIOYEHHBIMU B3aMMHBIMH HHYKTHBHOCTSMU;
NpaBWJIO W TpuMep “pa3Bsi3biBaHus’). Bo3aymHelil  (quHelinblii) TpancdopmaTop
(ompeneneHue, OCHOBHbIE COOTHOILIEHUS, YpaBHEHUS, BEKTOpHAs AUarpaMma).

22. Tonosoruyeckue rpagbl 1 MATPUIbI MHIUAEHIMI (OnpeaeraeHne TONOJIOIrHYECKOro
HamnpaBJieHHOro rpada, y3j0Bas M KOHTYpHas MaTpUllbl MHUIUAEHUMN (J1abopaTtopHas 25);
IpOBEpKa MPAaBUJIBHOCTH COCTABICHMS Y3JOBOM M KOHTYPHOH MAaTpHIl WHIUAEHIHM,
paccMOTpETh Ha PUMEPE).

23.JIuHeliHble 1EeNM ¢ HEerapMOHMYeCKHUMH MCTOYHMKAMH. MeToasl  pacuera.
WHIyKTUBHOCTh U €MKOCTh B IEMSIX ¢ HETAPMOHWYECKHMMH MCTOYHHKAMH. MakcuMallbHBIE,
JeMCTBYIOIINE U CpeJHUE 3HAUEHUs] HECUHYCOUAAIbHBIX neproanueckux DJ(C, HanpsokeHuH
U TOKOB.

24. JluHeiiHble LeNM C HErapMOHMYECKMMHM HCTOYHHKAMHM. AKTHUBHas MOIIHOCTb
HErapMOHHMYECKOro pexuMa. bamaHc momHocTed. MomHOCTs uckaxeHus. Pe3oHaHc B
HECHHYCOUIAJIbHBIX IETISIX.

25. YeThIpexmoJIOCHUKH. YPaBHEHUS TMACCHBHBIX YETHIPEXITOIIOCHUKOB, BBIPAKCHHBIC
yepe3 nepBuuHble napamerpsl (Z, Y, A, B - mapamerpsr). Cxembl 3aMEIICHUS] MTPOXOTHBIX
MTACCHUBHBIX YETHIPEXTIOTIOCHUKOB.

26. YeTbIpexXmoJaOCHUKH. OmnpeneneHue  3HAUYEHUM  MEPBUYHBIX  apaMETPOB
AKCTIEPUMEHTAIBHBIM U aHAJTUTUICCKUM TyTEM.

27. llenHble cXeMbl WJIM KACKA/IHOE COeIMHEHUE YeThIPeXNOJII0CHUKOB.



28. IlepexoaHble mpouecchbl. 3aKOHbBI KOMMYTAallMd M HMX HCIOJb30BaHUWE B aHAIM3E
MIEPEXOIHBIX TPoIeccoB ((popMynrpoBKa U 0OOCHOBAHHE 3aKOHOB KOMMYTAIIMH, BRIYUCIICHUE
HAYaJbHBIX 3HAUYEHUN HANpPSDKEHUH U TOKOB B CXEME; HYJIEBbIE U HEHYJIEBble HadallbHbIC
yCJIOBHS).

29. Knaccuuyeckuii MeTo/1 aHAIH3A NEePeXOoAHbIX MpoueccoB. [IpuHy X IeHHBII U CBOOOTHBII
PEKUMEL

30. 3apsia u pa3psii KOHJAEHCATOPA B LeNH MOCTOSIHHOTO TOKA.

31. BkiiloueHue U BIKJIIOYEHHE eNMH MOCTOSIHHOTO TOKA ¢ KATYIIKOH WHIYKTHBHOCTH.
32. Bkiarouenue nenu R-L-C Ha mocTosiHHOE M CHHYCOH/IAJIbHOE HANPSIZKEH U

33. OnepaTopHblii MeTO/1 aHAJIN3a NMePeXoAHbIX nmpoueccoB (mpeodpazoBanue Jlamnaca u
M300paKeHHe TUIMHMYHBIX SJEKTPOTEXHUYECKUX (YHKIIMI; OmepaTOpHble CONPOTUBJICHUS U
OIIEpaTOPHBIE CXEMBbI; YUET HEHYJIEBBIX HaYaJIbHBIX YCIOBUM).

34. OmnpenesneHue peaklvy ey Py MOMOIIH MepexXoIHoi XapaKTepuCcTUKH U MHTerpaJia
HajoxeHusi (Jwoamensi). OnpeneneHne peakuud UeNd NPH BO3AEHCTBHM CUTHAJIOB
MPOU3BOJIbHOH (POPMBI.

3agauya Nel metons! perieHus (LieNb NEPEMEHHOTO TOKA)
3apauya Ne2 Ha Temy
* HenuHelHbIE L€ TOCTOSIHHOTO TOKA
* Pe30HaHC B IEMSIX FTApMOHUYECKOT0 TOKA
* [lenu ¢ UHOAYKTUBHBIMHU CBA3SIMHU
*  YeThIpeXnoaOCHUKU
* [lepexoxHbIe MPOLECCH] B LIETSAX MEPBOTO NOPSAAKA C IIOCTOSHHBIM UCTOYHUKOM

IIpumep 3x3aMeHANINOHHOTO OUJIETA

HOBOCHBHPCKHWI I'OCYJAPCTBEHHBIM TEXHUYECKHI VHUBEPCHUTET
DHIHKO-TeXHIHeCKHR haKymsTeT
buner No 3
K 3K3aMeHY II0 JHCIHILTHHE « IeKTPoTeXHHKa», ceMecTp 3

YeTBIpeXNOMIOCHEKE. YpABHEHAA B THIepbomHueckix QyHKIRIX. [{enHble cXeMBl HIH
KACKATHOe cOeTHHEHHe JeThIPeXNoM0CHHKOB.

El=12B,E2=18B.J=3A.
Rl=R2=R3i=R4=R5=
=R6=10 Oum.

Onpeacanre ok 16

E=4B.R=20um.
X1 =40m X;=20M,
Ky =20m X =4 0m.

Onpenennts Zm'-i- I1 I,
CocTaBNTE GanaHc MOIIHOCTEIL

VIpep:&garo: 3as. Kadegpoi 33 mpod. Xaparonos C A
(mopmeEcE)

Hata 20 r.







denepanpHOE TOCYAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET

Kadenpa s3neKTpOHUKH U DIEKTPOTEXHUKU

IacopT KOHTPOJILHOM PAdOTHI

110 JUCHUIIIIMHEC ((9J'I€KTpOTCXHI/IKa>>, 3 CEMECTP

1. Meroauka oleHKH

BrimonnHeHrE KOHTPOIBHOM paboThI sABIAETCS (POPMOI TEKYIIETO KOHTPOJIS 110 MOYJIIO
«AHAJIU3 TAPMOHUYECKOI0 IMPOLECcCa B JINHEHHOM JIEKTPUYECKOM Lelu», IPELYyCMOTPEHHON
y4eOHBIM TIJTAHOM.

KonTponpHas pabora HampaBieHa Ha 3aKpEIUICHHE W IPOBEPKY YPOBHS BIIAJICHUS
y4eOHBIM MAaTE€pHAIOM IO TEOPETUYECKMM TEeMaM M TeMaM MPAaKTHYEeCKHX 3aHITHM, a Takxke
(dbopMHpOBaHNE HABBIKOB CAMOCTOSTEIBLHOTO aHajlW3a YCTAHOBUBIIUXCS PEXKHUMOB B IEMHU
rapMOHHUYECKOTO TOKA.

KonTponbHnas pabora npoBoautcs no temam «KoMIUIEKCHBIN aHAIU3 TapMOHUYECKOTO
mpolecca B JIMHEHHON AIEKTPUYECKON Lenu», «AHamu3 ueneid ¢ UHIYKTUBHBIMHU CBS3SIMW,
BBIIIOJIHACTCS ITHCEMEHHO.

Homep BapumanTa WHOMBHUAYaIbHOTO 33JaHUS  OINpPEHEISIETCS  MPENoJIaBaTelIeM.
N3MeHeHune BapraHTa BO3MOKHO TOJIBKO IO COTJIACOBAHMIO C MPEIOIaBaATEIEM.

KonuuecTBO BapuaHTOB JOCTATOYHO MJisi OOECIEUEHHS, KaXJO0ro OO0yYaromerocs
3a/laHueM KOHTPOJIbHOM paboThl.

CmpyKkmypa KOHmpoJ1bHOU padomol:

TutynbHBI TUCT (CM. HUXKE)

3ananue (cxema U UCXOIHBIE JaHHBIE COTJIACHO BapUaHTY)

Pacuernas yacts

BriBoab1

Cnucok nuTeparypbl, ICTOYHUKOB, MWHTEPHET-UCTOYHUKOB M MPOTPAMMHBIX
CPEICTB.

SARE IR A

Pacuemnas uacmv — 3TO OTBET Ha 3aJaHHE KOHTPOJBHOM paboThl. OH NOJIKEH OBITh
CaMOCTOSITENIbHBIM, Pa3BEPHYTHIM C KPATKUMHU KOMMEHTapHUsIMHU U cxemaMu. [Ipu HeoOxoqumocTu
pacueTHasi 4acTh MOKET ObITh pa30UTa Ha MMyHKTHI COTJIACHO 33JIaHUIO.

Bvi6oowvr: wm3noxkeHue oOIIEro BBIBOJA IO H3YYEHHOW MpobieMe M IMOJyYeHHBIM
pe3yJibTaTaM pacyera.

Cnucox numepamypvr  0hOpPMISETCSI B COOTBETCTBUM ¢ OuOnuorpadudeckumMu
TpeOOoBaHUSAMU B ajI(aBUTHOM MOPSIKE U BKIIIOUAET OT 3 /10 5 UCTOUHUKOB (Y4eOHUKOB, YUEOHBIX
nocoOui, MHTEPHET-UCTOYHUKOB), KOTOpPhIE OBUIM H3YyYEHBI MpPU BBHIMOJIHEHUH KOHTPOJILHOU
paboTHI.

PexoMeHnyeTcst n3narate MBICIH 1O CYLIECTBY, KPATKO U JIOTUYHO.

Tpeoosanusn K oghopmaenuro:

O6beM KoHTposbHOM paboTel 10 10 cTpaHuil MammHOMMCHOrO TekcTa (opmara A4.
HIpudT Times New Roman, 12. Hymeparnust cTpaHull CKBO3Has!, B HIDKHEH 4acTH JICTa CIpaBa
apabckumu 1u@pamu. B Hauane cienyer NpUBECTH KpaTKoe YCIIOBHE, PAacCUETHYIO CXeMy U
UCXOJIHBIE aHHbIE JIJIsl CBOErO BapHaHTa. PelieHue OMKHO COMPOBOXKIATHCS HEOOXOIMMBIMH
CXEeMaMH U MOsICHEHUsIMU K pacuety. [Ipu odopmieHnn pemeHus He clieayeT NPUBOINUTE BBIBOIbI
dopMyn ypaBHEHHI, nMerolecs B yueOHoi aureparype. Gopmyssl cleayeT mucatbh B 00IIeM
BUJE, 3aT€M YHUCIIOBas IOJCTAHOBKA M OTBET C YyKa3aHUEM eIuHUIL] u3MepeHus. Cxembl



BBIUEPUMBATH C MOMOIIBIO0 YEPTEKHBIX MHCTPYMEHTOB (WM B rpaguueckux nporpammax). Ha
0CAX KOOpAWHAT JOJIPKHBL OBITH YKa3aHbl OTKJIaAbIBACMBIC 3HAYCHHA U CAUHHULBI UX U3MCPCHUS.

KonTponbHas paboTa nomkHa ObITH OTpEJaKTHPOBAHA, HE coiepkKaTh opdorpaduyeckux,
CUHTAKCUYECKUX U CTUJIEBBIX OIIIHOOK.

KonTponbHas paborta mpemocTaBisieTcs Uis MPOBEPKU B JJIEKTPOHHOM BHUJE B CPOK,
YCTaHOBHeHHBIﬁ npenoaaBaTCiiCM. HpI/I IMOJIOKHUTCIIBHOM PC3YyJIbTAaTC OUCHUBAHUA KOHTpOHbHOfI
paboThl CTyACHT €€ paciieyaTbiBaeT (BO3MOXKEH PyKOMHMCHBIN BapuaHT), epeaaeT Ha Kadeapy u
3alIMIIaeT B Ha3HA4YeHHOE IpernojaaBaTteieM Bpems (1o ceccun). Ilo pesynbraram 3aIiuThl
CTYJEHTY BBICTABJISICTCSI OLICHKA B COOTBETCTBUM C KPHUTEPUSMHU, MPHUBEIACHHBIMH B M. 2
Hacrosuero [lacnopra.

OuyeHnusaemble no3uyuu

. BBITIOJIHEHHE U TMPEACTABICHUE TMOSICHUTEILHOM 3alMCKM K KOHTPOJIbHOW pabore
onpenenéHHoN GOpMBbI B yCTaHOBJIEHHBIE CPOKHU

. BBITIOJIHEHHE BCEX IMYHKTOB 3aJaHUs

. MPaBUIIbHOCTh PaCYETOB

. WHUBUTyaIbHAs MTUChbMEHHAS 3alllUTa B ayAUTOPUH, COCTOSIIIAs B PEIICHUU JBYX 3a/1a4 J0

YHUCJIOBOTO pe3yJibTaTa U YCTHOI>'I 6606,[[51 C IIp€IoaaBaTeCJICM 110 TEMC KOHTpOHBHOﬁ.

2. YpoBHH c()OPMHPOBAHHOCTH KOMIIETEHIIHI M KPUTEPHH OLIEHKH

KonTponpHasi pabora BBHINOJHEHA HA MNPOABHHYTOM YpPOBHE, €CIIM CTPYKTYpa,
cojaepxanue U odopmieHHE pabOThl COOTBETCTBYET TpeOoBaHMAM. Bce WacTh KOHTPOJIBHOM
paboOThI COTIIACOBAHBI, TEKCT JIOTHYHO BBICTPOEH. [IpHCYTCTBYIOT CCHUIKM Ha HOpPMATHBHBIC
JIOKYMEHTBI U aKTyaJIbHYIO0 JIuTepaTypy. PaboTa npeacrasieHa Juisi IPOBEPKH B yCTAHOBJICHHBIC
CpPOKH. AHAW3 KAXKIOTO U3 PAa3leOB KOHTPOJIBHOW pPabOTHl CBUAETEILCTBYET OO0 YPOBHE
c(hOPMUPOBAHHOCTH y CTYACHTAa KOMIIETEHIIMA W COOTHECEHHBIX C HUMH HWHIAMKATOPOB Ha
poaBHHYTOM ypoBHe. Onierka cocrasisier om 87 oo 100 6annos.

KonTponbHast paboTa BbIIONHEHAa HA 6A30BOM YPOBHE, €CIIM CTPYKTYpa, COAEpKaHUE U
oopmiieHHE padOThl COOTBETCTBYET TPEOOBAHHSM, HO pabdoTa COACPKUT CIUHUYHBIC HE
NPUHIMIIAATIBHBIE OIIMOKHM, WCIpaBlEHHBIE TOCIE 3aMeuaHuid mpenojaBaTens. Bce yacTu
KOHTPOJIBHOH pabOThl COTJIACOBAHBI, TEKCT JIOTUYHO BBICTPOSH W SIBISETCS aBTOPCKHIM.
[TpuCyTCTBYIOT CCBUIKM Ha HOpPMAaTHBHBIE JOKYMEHTHI M aKTyalbHyIO jnuteparypy. Pabota
MPEJICTAaBICHA JIUII TMPOBEPKH B YCTAHOBJICHHBIC CpPOKH. AHAIU3 KaXKJIOTO W3 pas3fciioB
KOHTPOJIbHOH pabOThl CBUIETENHLCTBYET 00 ypoBHE C(HOPMHPOBAHHOCTH Y CTyJEHTa
KOMIIETCHIIMA U COOTHECEHHBIX C HUMH WHIMKATOPOB Ha 0a30BOM ypoBHeE. OIleHKa COCTaBIsET
om 13 0o 86 6annos.

KonTponbHast paboTa BEIIOTHEHA HA MIOPOTOBOM YPOBHE, €CJIH CTPYKTYypa, COJIepPKaHUE
u odopmienue pabOThl COOTBETCTBYET TpeOoBaHMSIM, HO paboTa COAEPXKHUT OUIMOKH,
HEOJIHOKPaTHO UCHpaBisieMble IIOCIIe 3aMeYaHui rpernogaBaTesis. YacTu KOHTPOJIbHOM paOboThI B
[[EJIOM COTJacoBaHbl. [IpUCYTCTBYIOT CCBHUIKM Ha HOPMATHUBHBIE JOKYMEHTBHl U aKTyaJIbHYIO
auTepatypy. Pabora mpejcraBieHa IS IPOBEPKU B YCTAHOBJICHHBIE CPOKU. AHAJIA3 KaXIOTO U3
pa3esioB KOHTPOJIBHOW pabOThl CBUAETENHCTBYET 00 YpOBHE COPMHUPOBAHHOCTH y CTYyJEHTA
KOMIIETCHITHIA ¥ COOTHECEHHBIX C HUMH WHIMKATOPOB Ha IIOPOrOBOM ypoBHE. OIEHKa COCTABIISAET
om 50 0o 72 6annos.

KonTponbHas paboTa cuWTaeTcs He BBINMOJHEHHOM, CIH CTPYKTypa, COJCpPKaHHE U
opopmiieHre pabOTBl HE COOTBETCTBYET TpeOoBaHMSIM, paboTa COACPKHUT CYIICCTBEHHBIE
OIMOKHM, HE UCTIPABIICHHBIC TIOCTIC 3aMEUaHui mpernojaBateis. YacTH KOHTPOJILHOW pabOTHI HE
cormiacoBanbl. OTCYTCTBYIOT CCHUIKM Ha HOPMATHUBHBIE JOKYMEHTHI U aKTyallbHYIO JINTEPATYPY.
Pabora He mpecTaBieHa sl POBEPKHU B YCTAHOBJICHHBIE CPOKH. AHAJIN3 KaXKJIOTO U3 Pa3ciioB
KOHTPOJIBHON pa0OThl TO3BOJSET CcHelaTh BBIBOA O HECHOPMUPOBAHHOCTH Y CTYyIEHTA
KOMIIETSHIIMI U COOTHECCHHBIX ¢ HUMHU UHAUKATOpoB. OnieHka cocrasiseT om 0 do 49 b6annos.



3. IIkajaa ouneHKH

Banel, monmydennsie 3a padoty o 100-6amibHOi 1mIKaie, yMHOKAIOTCS Ha BECOBOM KOA(UITHEHT
(cM. Tabm.).
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KonrponsHas pabora 40 60 | 100 0.07 1 7 7

= MaxkcuManbHbIi Oajl MPOCTaBISAETCS 32 KAYECTBEHHOE BBIIIOJIHEHUE KOHTPOJIbHON paboThl U
c/ladyy ee B yCTaHOBJICHHBIN CPOK.

» JlocpouHas crmada (He MEHEe YeM 3a HEIENI0 JI0 YCTaHOBJIEHHOTO CPOKa) MpPaBUIBHO
BBINOJIHEHHON KOHTPOJIBHOM PabOThI MOOMIPSAETCS JONOTHUTENBHO 1+2 Oarmiamu.

» 3anepkka B cqave paboThl onleHuBaeTcs mrpadom 1 6am 3a KakIyro HEIe0 OMO3IaHusl.

* B ciydae Bo3Bpara KOHTPOJIBHON pabOThI HA JOPA0OTKY M MCIIPABICHHSI OIICHKA MOXET OBITh
cHWXKeHa Ha 1+3 Gama.

KontposnpHass pabora kak QopmMa TEKyIIero KOHTPOJIS [0 MOAYII0 «AHAJIN3
rapMoOHHMYeCKOro Tpouecca B JIHHEHHOH JJIEKTPHYECKO# Ienu» CUYUTACTCS YCICIIHO
BBITIOJTHCHHOM, €CJIM CyMMa IOJTyYEeHHBIX OAJIJIOB IT0 BCEM €€ 3aJaHHsAIM COCTaBIIAET OT 4 j10 7 OaioB
BKJIIOYHMTEIIBHO.

B obweii oyenxe no Oucyunnunme OaNTbl 3a BBINOJHEHHWE KOHTPOIBHOU pPabOTHI
VYHUTHIBAIOTCS B COOTBETCTBHHM C MpaBWIAMH Oa/NTbHO-PEHTHUHTOBON CHCTEMbl W TaOJHIICH

COOTBETCTBUS OAIJIOB, TPAAUIIMOHHON OlleHKH M OykBeHHOM oneHku ECTS, ycraHOBIEHHBIMHU B
HI'TY.

4. TlpuMmep 3aiaHMsl K KOHTPOJIbHOIi padoTe
AHaJIM3 JTHHENHOI 3JIEKTPUYEeCKOM Lenu NPU FT'APMOHUYECKOM BO31eiCTBUM

3aganue
1. Tlo wHIUBHAYATHHOU KAPTOUKE MCXOMHBIX TAHHBIX COCTABUTH CXEMY JJICKTPUUECKON IIeTIH.
2. TlpousBecTH pa3MeTKy 32)KMMOB WHJIYKTHBHO CBS3aHHBIX KATYIICK (PUCYHOK MPHUBOJUTH).

3. CocraButh cucteMbl ypaBHeHWH 1o 3akoHaMm Kupxroda B auddepennmanpHoin Gopme mms
MTHOBEHHBIX 3HaYCHUH H B anreOpanueckoi popme st KOMIUIEKCHBIX 3HAUYSHHH.

4. BrINOTHUTH «Pa3BsA3KY» HHIYKTHBHBIX CBS3EH B IETIH.
5. PaccumTtaTh TOKM B BETBSX CHUMBOJIIMYECKUM METOJIOM. 3alMCaTh MTHOBCHHBIE 3HAUYEHUS TOKOB.
6. Omnpenenuts mokazanus BarTMeTpoB. CocraButh Oaynanc wornHocT i1 MCXOJJHOU
«HEPA3BA3AHHOW» CXEMBI.
Ipumeuanue:

1) IlonoxuTensHbIE HAIIPaBIEHUS TOKOB (BO BCEX BETBAX NMPHUHSITH CII€BA HAPABO) COXPAHATH MPH JTFOOOM
METOJZE pacyeTa.
2) Utoru Bcex pacyeToB CBECTH B TaOJIHITy Ha ITEPBOM CTPAHUIIE OTUETA U 3[IECh K€ TPHUKIEUTh KapTOUKy
JAHHBIX 3a/IaHUS



L4 KapTqua 3aJaHuA

KonTponbHas paboTta no 31eKTpOTEXHUKE

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

rs=40.0Om L;=0.100T'n C>=50 mx®
Lkar>=0.140 I'n. HamoTka kat. 2 mpaBas
Lkxat3=0.160 I'n. HamoTka kart. 3 neBas
M(2-3)=0.140 T'n.

Harpy3ska: Cy=9.524 Mx®, coe-Hue Tp-K

L4 QHGKTpI/I‘IeCKaH CX€Ma, COCTaBJICHHAA 110 JaHHBIM KapTOUYKU

e, (ty=141sin(500£+90%) B

AR

i\(1)
C2=50 MKD
. | |
i) ||

7,=400 Om

e,(t)=141sin(500¢-315%) B

C =9.524mx D

Tabnuua pe3ysbTaToB BEIYMCICHUN

Brruncnennbie 3HaUCHUS

Z: Z> Z3 Uo2o I 12 Is
Om A
Anrebpamdeckas hopma [NoxazarenpHas popma
bananc momHocTEH IToka3zanus BaTTMETPOB
Prcu Qrcn PHOTp anp I:’Wl PWZ
Bt




TUTYJIbHBIN JIMCT (o6pasewn)

MunuctepcTBo 00pa3oBanus U Hayku Poccutickoit deneparun
HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa DmekTpoHUKN 1 3JIEKTPOTECXHUKH

Koutpoabnasi padora

AHAJIW3 JTUHEMHOM 3JIEKTPHYECKOM HEIIH
NP TAPMOHUYECKOM BO3JIEHCTBUU

Brinonxuin: [TpoBepu:
Crynent OOEHKA
I'pymnma Beimonnenne | 3amuTa O6mas
Jlara

[Ipenonasatens

HoBocubupck — 202_



DenepanbHOE TOCYAaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BEICIIIEr0 00pa30BaHuUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHUYECKIH YHHBEPCUTET»
Kadenpa 3neKTpOHUKH U AIEKTPOTEXHUKH

IMacnopr
pacyeTHO-rpagu4ecKoro 3agaHust (padborb)

M0 JUCHUIUIUHE «DIEKTPOTEXHHUKA», 3 CEMECTP
1. MerToanka oeHKH

Bremonnenue PI'3 sBnsiercs ¢GopmMol TEKymIero KOHTPOJS MO MOIYISM «AHamu3
CTallMOHAPHOI'O COCTOSIHUS TMHEWHOH IEKTPUYECKON HENN» U « AHAJIN3 NEPEXOJHBIX IIPOLIECCOB
B JIMHEWHBIX IEKTPUUYECKUX LIEIAX», IPETYCMOTPEHHBIX YU€OHBIM IUIAHOM.

Cmpykmypnuie vacmu PI'3:
Yactp 1. AHanM3 TMHEWHOM 2JIEKTPUUECKOM LIETIH TOCTOSHHOTO TOKA.

Yacts 2. [Iepexoanblil mpoliecc B LENU C COCPEJOTOUEHHBIMU ITapaMeTPaMHU.

Ileny PI'3: B pamkax PI'3, wacth | CTyZeHTBI JOJIKHBI OCBOUTH PA3JIMYHBIE METOJbI
pacueTa JMHEWHBIX JIEKTPUUYECKUX LIETIed MOCTOSHHOrO ToKa. Beimonuenue PI'3, yacte 2 umeer
LEJIbI0 IPAKTUYECKOE OCBOCHHE CTY/IEHTAMH METOJ0B pacueTa U aHajan3a NePEeXOIHbIX PEXKUMOB
B JIMHEWHBIX LENAX CUHYCOUJAIBHOIO TOKA.

OO6s3aTenbHbIM  2nieMeHTOM PI'3  dBnsercss perieHue 3aaay, pacyeTsl, [OCTPOCHHE
rpaduKoB, CXEM.

PI'3 Bemonnsercs uHauBuayanbHo. Bapuant PI'3 ompenensercss mpemnonaBarenem.
KonngecTBo 3aaHuii 10cTaTOYHO JUIs 00€CIIeUeHNU s, KaKA0Tro 00ydaroierocs HHANBUIYalbHbIM
3ananueM PI'3. 3amena 3amanus PI'3 ocyiecTBisieTcs O COTIACOBAHUIO C MPENoJaBaTesieM U3
quciIa pe3epBHBIX (HE 3aHATHIX) 3a/1aHUM.

K Beimonuenuto PI'3 cienyer npuctynare nocie u3ydyeHuss HEOOX0JUMOTo MaTepuana mno
TeMe paboThbl U3 PEKOMEH0BAaHHOMN JINTEPATYPHI.

[To pesynpraTam BeinosHeHUs PI'3 BbIMOMHAETCS OTYET, KOTOPBIN COCTOUT U3 CIETYIOIIHNX
yacTen:

TutynbHbIA TUCT (CM. HUXKE)

3aanue (COriacHO BapuaHTy)

Pacuernas yacte

BriBoanl

Criucok nuTepaTyphl, UICTOYHUKOB, MHTEPHET-UCTOUHUKOB M IPOrPaMMHBIX
CPEICTB.

[IpenogaBaTens OCYIIECTBISET PYKOBOJCTBO IO BBHINOJHEHHUIO 33JaHUS, OKa3blBacT
KOHCYJIbTAalIMOHHYIO IIOMOIIb U IPUHUMAET oTyeT no PI'3.

ks E

Tpeoosanusn k opopmnenuio:

B nauane xaxnon yactu PI'3 cnenyer mpuBECTH KpaTKOE YCIOBHE, PACUETHYIO CXEMY U
UCXOJIHBIE JTaHHbBIE JJIs CBOero BapuaHta. Ilpu odopmiileHHH pelieHus: He cleayeT MPUBOAUTH
BBbIBOJIbI ()OpPMYJT YpaBHEHUI, UMeromuecs B yueOHo uteparype. opmynsl cienyeT nucaTh B
o0111eM BH/JIE, 3aT€M YHCIIOBas MOJICTAHOBKA U OTBET C YKa3aHUEM eIWHUI] u3MepeHus. CXeMbl U
rpaduKy BeIYEPUYUBATH C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB (MM TpapUUecKuX MpOorpamm).
Ha ocsax koopauHaT JOKHBI OBITH yKa3aHbl OTKJIaJbIBa€Mble 3HAYCHHS M EIUHUIBI UX
u3mepenus. Bee wactu PI'3 BoimonHstores Ha yinctax Gopmara A4 (B me4aTHOM BapuaHTe WU
HaIlMCaHHOM BPYYHYIO).



O6bem PI'3 mo 10 crpanuil MamuHonucHoro Tekcra popmara A4. Ilpudr Times New
Roman, 12. ®opmynsl Habupatotcst B penakrope Math Type. Pasmernenne ckaHMPOBaHHBIX
dopmyn He nomyckaerca. Hymepanusi cTpaHull CKBO3Has, B HMJ)KHEH dYacTu JIMCTa CIpaBa
apabckumu nudpamu. Pabora nomkHa OBITH OTpEIaKTHPOBAHA, HE COJIEPKATh OpdorpapuuecKux,
CHUHTAKCUYECKHMX U CTHJIEBBIX OIINOOK.

Otyer B yCTAHOBJIEHHBIC CPOKM chaeTca Ha Kadenpy ans nposepku. IIpemonasarens
OLIEHUBAET KAa4yeCTBO PAa0OThI, OTMEYAET MOJOXKHUTEIbHbIE CTOPOHBI M HEIOCTATKU paboThl U
OIlpesieNsAeT, JOIyCKaeTcs I OHa K 3awmuTe. [Ipy HeoOX0auMOCTH MpenoaaBaTellb BO3BPALIAET
PI'3 crynenty st 1OopaOOTKM M YCTaHABIMBAET CPOKM IIOBTOPHOTO MPEAOCTABICHMS IS
npoBepku. 1o 3ammTel paboThl CTYIEHTOM JOJDKHBI OBITH CAETaHbl HEOOXOIUMBIEC UCTIPABICHUS
U JIOTIOJIHEHUS 110 BCEM 3aMEUaHUsM IMIPENoAaBaTels.

IIpu nonoxutenbHoM pe3yinbTare oueHuBanuss PI'3(P) crtynenTt e€ pacnedatsiBaer,
nepeaaeT Ha Kadeapy ¥ 3alluiaeT B Ha3HAYCHHOE MPENoAaBaTesieM BpeMst (10 ceccun).

3awguma PI'3 coCTONT B TMCbMEHHOM PEILICHUH IBYX 3a7a4 U UHAWBUAYAIbHOM YCTHOM
cobeceJOBaHUU CTyJleHTa ¢ mpenojaasatenem no teme PI'3. B mponecce 3amuThl BbIsBISETCA
YPOBEHb 3HAHWW CTYyJIEHTA, CTENEHb €r0 CAMOCTOSTENIHOCTH IMpHU BBHINOJHEHUH pabothl. [lo
pe3yabTaTaM 3allUThl CTYJEHTY BBICTABISETCS OLEHKA B COOTBETCTBUU C KpPUTEPUSAMH,
IpUBEIEHHBIMH B I1. 2 HacTodAwero [lacnopra.

OuyeHnusaemole no3uyuu

o BBIIIOJIHEHUE U MPEJCTABIIEHUE NOSICHUTENbHON 3anucku K PI'3 onpenenénnoit popmel B
YCTaHOBJICHHBIE CPOKU

. BBIIIOJIHEHUE BCEX ITYHKTOB 3aJaHUs

= IIPABWJIBHOCTb PacueToOB

. MHAMBHUAyallbHAs IMCbMEHHAs 3al1Ta B 8y IUTOPUHU, COOECET0BaHUE C MIPEIOIaBATENIEM.

2. YPOBHI/I C(l)OpMHpOBaHHOCTH KOMIIeTEeHIIMHA U KPUTECPHUHA OLCHKH

PI'3 cuutaercss BBINOJIHEHHBIM HAa NPOABHMHYTOM YpPOBHE, €CIIM BCE HEOOXOIUMBIE
pacueThl IPOU3BEIEHBI CAMOCTOATENBHO U 0€3 onO0K; Bee pa3zeinbl PI'3 BoIoHEHBI TPaBUIBLHO
U B [10JIHOM 00beMe; paboTa ohopMiIeHa B COOTBETCTBUHU ¢ TPeOOBAHUSIMHU; C/1aHa IPEOIaBaTEIIo
B YKa3aHHbIE CPOKHU U HE BO3Bpalllajach AJs JOpaOOTKU; JaHbl MOJIHbIE U Pa3BEPHYTHIE BHIBOJIBI;
3ajaud, IpeJJlaraéMble Ha 3allUTy PeLIeHbl BEPHO 10 YHCIOBOTO pe3yibTaTa, IpH 3allluTe
CTYJEHTOM JIaHbl YBEPEHHbIE U apTyMEHTHUPOBAaHHBIE OTBETHI, UTO CBHJIETEILCTBYET 00 ypOBHE
c(OPMHUPOBAHHOCTH KOMIETEHLMH M COOTHECEHHBIX C HUMM HHJIUKATOPOB Ha MPOJBUHYTOM
ypoBHe. Onenka coctasisier om 87 0o 100 b6annos.

PI'3 cuuTaercs BbINOJIHEHHOH Ha 0a30BOM YpOBHE, €CIIM BCE HEOOXOIMMBIE pacyueThl
MPOU3BENIEHBI CAMOCTOSITEILHO U 0€3 CyIIECTBEHHBIX OMIMUOO0K; Bce pazfensl PI'3 BeIOIHEHBI
NPaBUJIBHO, HO €CTh 3aMEYaHUs K MOJIHOTE MpelocTaBiIeHus: nHpopmanuu; pabora ohopmieHa B
COOTBETCTBUU C TpeOOBAHMSIMM; CllaHA MPENOAABATENI0 B YKa3aHHbIE CPOKM M OIHOKPATHO
BO3Bpallaach CTYJIEHTY JUIsl HE3HAYUTENbHOM JOpaOOTKM; Ha 3allUTe CTYJCHTOM JOIyIIEHBI
HETIPHUHIUIMUAIbHBIE OIMUOKK (aJIrOPUTM pellieHHs 3a/1ad, peIiaraéMbIX Ha 3alUTy BEPEH, €CTh
OmMOKM B YHCIOBOW IIOJICTAHOBKE), YTO CBHJCTEIBCTBYET 00 YpPOBHE CPOPMUPOBAHHOCTH
KOMIIETEHIIMH U COOTHECEHHBIX C HUMU MHAMKATOPOB Ha 0a30BOM ypoBHe. OlieHKa COCTaBIIsSET
om 13 0o 86 bannos.

PI'3 cuuTaercs BBINOJIHEHHON HA MOPOrOBOM YpPOBHE, €CJIM BCE HEOOXOAMMBIE PacUeThl
IPOM3BEACHBI CAaMOCTOSTENIFHO, HO C OMIMOKAaMH, YacTh W3 KOTOPBIX HOCHUT NMPHHIIUIHATBHBIN
XapakTep; €CTh 3aMEYaHMs K IMOJHOTE MpenocTaBieHus uHbopmaiuu; pabota odopmiieHa B
COOTBETCTBUH C TpeOOBaHUSAMM; C/aHa MpernojaBaTelo, HO HEOJHOKPAaTHO BO3Bpallalach
CTYJEHTY ISl JOopabOTKW; B 3aKJIFOUEHUH JaHbl KpaTKue BBIBOABI; 3ammrta PI'3 BbI3bIBaeT y
CTyJIEHTa cepbe3HbIe 3aTpyAHeHus (M3 ABYX 3a/1a4, ITpe/IaraeMbIX Ha 3allUTy pelIieHa 0Ha), 4YTO
CBUJIETENLCTBYET 00 YpOBHE C(POPMHUPOBAHHOCTH KOMIIETEHIMH U COOTHECEHHBIX C HUMU
MH/IMKAaTOPOB Ha MOPOroBoM ypoBHe. Ouenka coctasiser om S0 do 72 b6annos.




PI'3 cuumTaercs He BBINOJHEHHBIM, €CIIM pPacyeThl MPOU3BEICHBI C CEPbE3HBIMU
OLIMOKAMHU; €CTh 3aMCUaHMs K MOJHOTE MpeaocTaBieHuss nHGopmMaiuu u opopmiieHuio (He Bce
nyHKTHI 3amanus Kk PI'3 mpexacrasnensi); PI'3 Oblaa ciaHa mpenoaaBaTeiio, HO HEOAHOKPATHO
BO3BpAlllajiach CTYACHTY ISl JOPaOOTKH, YTO HE MPUBEJIO K YJy4IlIeHUIO ee kKauecTBa; PI'3 He
JIOTYIIIEHa JO 3alluThl, 4YTO CBHUICTEIBCTBYET O HEC(HPOPMUPOBAHHOCTH KOMIIETECHIIUHA |
COOTHECEHHBIX ¢ HUMU UHIUKATOPOB. O1ieHKa cocTaBiseT menee 49 6annos.

Ilpumeuanue
bamel npuBeneHs! 1yt Kaxkaoi u3 yacteid PI'3 1 10KHBI OBITh YMHOKEHBI HA BECOBOU
Ko3(puImeHT coraacHo TadIuIE B 1. 3.

3. HIkaja oueHku

MakcumanbHO BO3MOXKHBIE Oayibl 3a BbimosHeHue PI'P, Bxopsmme B OOIMMil pelTHHT,
yKa3aHbl B Ta0IHLIE.
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PacuetHo- YacTtb 1
40 60 100 1 0.12 12
rpaduueckoe 23
sanasme (PI3) | Hacts 2 40 |60 | 100 | 1 | 011 | 11

*  bBamibl, nomydeHHsle 3a paboty mo 100-OamnbHOHN IIKaje, YMHOKalOTCSd Ha BECOBOU

KO3 PUIHEHT.

» JlocpouyHas crmada (HE MEHEe 4YeM 3a HEJENI0 JO0 YCTAaHOBJIECHHOTO CPOKa) MPABHIIBHO

BBINOJIHEHHOT'O 33/1aHUS MOOLIPSAETCS JOMOJHUTENBHO 1+2 Gannamu.

= 3ajepikka B ciaue 3aJaHusl OleHuBaeTcs mrpadom 1 6a 3a KK Iyro HeJIeII0 OT03/1aHuUs.

* B cnyuae Bo3Bparta 3aJaHus Ha JO0paOOTKY M UCHpaBieHus oueHka 3a PI'3 moxer ObITh

CHU)KeHa Ha 1+3 Oaa.

PI'3 kak ¢opma Tekylero KOHTPOJS IO JBYM MOJYJSM Kypca CUUTAETCs YCHELIHO
BBITTOJIHEHHOM, €CJIM CyMMa TOyYeHHBIX OAJIOB IO BCEM €0 3aJaHusIM COocTaBisieT oT 12 mo 23
0aJJI0B BKIIFOUUTENBHO.

B o6mieii onenke no aucuumiinHe 6amibl 3a PI'3 yuuThIBalOTCSl B COOTBETCTBUU C ITpaBUIIaMU
0aJUIbHO-PEUTUHTOBOW CHCTEMBI, IPUBEIEHHBIMU B paboueil mporpaMme JTUCIUIIINHBL.

4. Tlpumep 3ananus PI'3 (Tunosoe 3aganue na PI'3)

Yacme 1 Ananus nuneunou IEKMPUYECKOIUl Uenu NOCMOAHHO020 MOKaA

Jns pacuera 3agaHusl CTYAEHT MOJy4YaeT WHAMBUAYAJbHYIO KapTOUYKy, NPUMEPHBIA BH]
KOTOPOM MpeAcTaBiIeH Ha puc.l. DaeKkTpuyeckas cCXeMa, COCTaBJICHHAas MO JaHHBIM HTOM
KapTOYKH, TOKa3aHa Ha puc.2.



R=2700m 5 R.=6300m I

3amanne 1 1o anekTpoTexHuke BapuanT Ne 110
Bersp Ne Vel R (Om) E(B)
HaY-KOH

1 1-2 700.00 0.0

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

7 5-1 270.00 0.0

8 6-4 0.00 0.0

HUcrounuk Toka lx(2-3)=7 MA
(Q1-TIPHUHATH PAaBHBIM HYIIIO.
Puc.1 Puc.2
3ananue

1. Tlo uHAMBUAYAIBHOM KAPTOYKE UCXOIHBIX JIAHHBIX COCTABUTH CXEMY JJICKTPUYCCKOH HIEITH.

Paccuntarh TOKM BETBEH METOIOM KOHTYPHBIX TOKOB.

3. TlpoBeputh pacuer mo 3akoHam Kupxroda m cocTaBuTh OajgaHC MOIIHOCTCH aKTUBHBIX U
[MACCUBHBIX DJIEMEHTOB UCXOOHOU cXeMbl LIEIIHN.

4. BblYHMCIUTH 3HAYCHUE TOKOB BETBEW METOIOM Y3JIOBBIX MOTCHIIUAIOB (HATPSKCHUN ), CIUTAS
OTIOPHBIM y3€JI, YKa3aHHBIN B UHANBUIYAIBHON KapTOUKE.

5. Pe3ynbraThl aHAJIM3a IPOBEPUTH COCTABJICHUEM 0aTaHCOB TOKOB BETBEH HE3d8UCUMBIX Y3IIOB
UCXOOHOU cxembl 1ETIH.

6. Brrumciuth 3HaYEHHE TOKA B BETBH Ne 4 ucx00HOU cxembl METOIOM SKBUBAJIEHTHOTO
HCTOYHUKA, pACCMATPUBAsI CXEMY OTHOCUTEIIEHO YKa3aHHOW BETBU KaK aKTHBHBIN
JIBYXTIOJTFOCHHK.

N

Illpumeuanue:

1. 33,HaHHBIe IMMOJIOXXUTCIbHBIC HAIIPaBJICHUSI TOKOB (OT Ha4ala K KOHIY BCTBU COIJIACHO KapTOYKC
SaHaHI/ISI) COXpaHAiATh IIpH JII000M METOJAC pacycTa.

2. Wroru Bcex pacyeToB CBECTH B TAOJIMILy Ha MIEPBOM CTPAHHMIIE OTYETA U 37ECh K€ MPUKICUTHh KAPTOUKY
JaHHBbIX 3a1aHHA.

MeTtoabl pacuera Brrunciennbie 3HaUCHUS
1. KontypHBIX A I, A I2, A I3, A lg, A Is, A le, A
TOKOB

bamanc momHocTen

Pren = Pnorp =
2. V3JI0BBIX Ao ¢1, B ¢2, B 03, B os, B |I2, A
MOTEHIIMAJIOB
3. DKBHBaJIEHTHOI'O Rex, OM U.x, B la, A
HCTOYHUKA

Yacme 2. Ilepexoonwviii npouecc 6 Uenu ¢ cocpeoomoydeHnbiMu napamempamu

3agaHue: HAWTH TIEPEXOHBIN TOK B BETBU ¢ UCTOUHUKOM DJIC cxembl, n300pakeHHOM
Ha PUCYHKE, ¥ IOCTPOUTH rpaduk ero n3MeHenus B pyHkuuu Bpemenn. JC uctounuka 3agaHa

B Buze e(t) = Ep, cos(lOGt + ‘Pe).

Ilpumeuanue:
1. HpI/IHY)K,I[eHHyIO COCTAaBJIAIOIIYIO TOKa pEKOMCHAYCTCA HaWTH MCETOAOM KOMIUJICKCHBIX aMIIJIUTY [ (T.e.



CHUMBOJITYECKHM METOJIOM), & CBOOOJIHYIO COCTABIISIONIYIO — ONIEPATOPHBIM.

2. Ecnin naubosblllee 3HA4YeHHWE CBOOOJHON COCTABIAIONICH HA MOPSIOK MEHBIIC AMIUIUTYIbI
MPUHYKIICHHOW  COCTABJIAIONIEH, TO JOMYCKAaeTCsAs pa3[elIbHOE TMOCTpOeHHe Tpaduka 3TUX
COCTaBJISIONIMX B pa3HBIX MacmTabax 0e3 uX CyMMHPOBAHUSI.

3. BapuaHT 3a1aHus BBIOMpAeTCs COrIacHo Gopmyiie: HoMep cxeMbl N, ..

=n—-15-floor[(n—1)/15];

~CTPOKH

HOMEp CTPOKHM IHU(POBBIX JaHHBIX N :(n+k)—l4-floor{%[}, rae N — TOPSIKOBBINA

HOMEp CTY/ICHTa B CIIUCKE TPYIIIbI, K — yCIOBHBIM HOMEp rpymiis (3aaaeTcs npenoaasarenem), floor[x]
— 1jenas 4acTh YUCHA X.

BapuanTbl cxem
1.




Tabnuna mapameTpoB

Nenw/m | En ¥, R1 Rz R3 L C
B rpan KOm kOM kOm ml'H HOD
01 1 60 3 2 25 1 1
02 2 80 4 1 15 1.2 2.5
03 3 40 2 15 2 2 15
04 4 60 2.5 2 3 15 2
05 5 70 5 2.5 3.5 4 0.5
06 6 85 3.5 4 5 2 0.4
07 7 120 4.5 2 3 2.5 15
08 8 135 4 2 4 2 0.6
09 9 45 3.5 15 2.5 2 1
10 10 20 5 2.5 15 3 15
11 11 30 3.5 15 3.5 2.5 2
12 12 40 4.5 2.5 4 2 0.4
13 13 150 3 15 2 4 0.5
14 14 50 9 4 2 5 0.2

TUATYJbHBIN JUCT PI'3 (06pa3em)

MunucTepcTBo 0OpazoBanust U Hayku Poccuiickoit denepanun
HoBocubupckwii rocy1apcTBEHHBIA TEXHUIECKHIA YHHBEPCUTET
Kadempa DneKTpOHUKH U AIEKTPOTEXHUKHU

PacuerHo-rpaduyeckoe 3aganne 4acthb 1

AHAJIN3 JIMHEMHOM JIEKTPHYECKOM IIENIN

MNOCTOAHHOI'O TOKA
Brinonnun: [Iposepu:
Crynent OLEHKA
I'pyrma Beimonnenne | 3amura O6mmas

Jara

[Ipenonasatens

HoBocubupck — 202_



®enepalibHOE rOCYJapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«HoBocuOUpCKHil TOCYy1apCTBEHHBIN TEXHUYECKUN YHHUBEPCUTET)
Kadenpa s3neKTpOHUKH U DIEKTPOTEXHUKU

ITacnopr J1abopaTopHbIX padoT

0 JUCHUIUIUHE «DJIEKTPOTEXHUKA», 3 CEMECTp

1. MeToanka oneHKH

Hukn nabopaTopHbIX paOOT BBIMOIHSAETCS HA KOMIBIOTEPU3UPOBAHHOM J1a0OPATOPHOM
CTEH/JIE, BKIIIOYAET IIECTh 00s3aTEIbHBIX PAa0OT MO CIEAYIOUIMM TEMaM.

1) HccnemoBaHue CTAl[HOHAPHOTO COCTOSIHHMSI PA3BETBICHHOM JHHEMHOM SJIEKTPHYECKOM
LICTIH.

2) HenuueitHple pe3UCTHBHBIE DIIEMEHTHI U IICTIH.

3) IlaccuBHBII IBYXIIOIIOCHHK B LIEMH CHHYCOHMIAIBHOTO TOKA M €TI0 CXEMbI 3aMEIICHHUS.

4) WccrenoBaHue IMHEHHBIX 2JIEKTPUUECKUX IIETEi C MHIYKTHBHO CBSI3aHHBIMU KATYIIKAMH.

5) ABTOMATH3WPOBAHHBI  aHAIU3  JJCKTPUYCCKUX  IICMed  MPH  TapMOHHUYECKHUX
BO3JIEUCTBUIX.

6) MccrnemoBaHue MpOIECCOB 3apsiaa U pa3psaa KOHAeHCaTopa.

7) *KoMIIbIOTEpHBIH aHAIU3 IIEPEXOIHBIX IPOLIECCOB.

8) *HccrnenoBanue Mmepexo/HBIX MPOIECCOB B IEMU C ABYMS PEAKTUBHBIMU SJIEMEHTAMHU.

Ipumeuanue: pabomoi, nomeuennwie (*), 6bINOIHAIOMCI PAKYTLINAMUBHO.
Iloozomoexa k 1abopamopnoi pabome

N3yunTh 110 JIEKIMAM U PEKOMEHAOBAHHOW JINTEPATYPE YKAa3aHHbBIC PA3/ICIIbI.
BaumartensHO U3yunTh OmMuUcaHuE K JabopaTopHO paboTe.

1

2

3. CocTaBUTh 3aTOTOBKY OTYETA.

4. Ilpu BBIYEPUMBAHUM CXEM DJIEKTPUYECKUX IIeTel, M0JIb30BaThCsl 0003HAYCHUSIMU,
IPUHATHIMHU B YYEOHBIX TOCOOUSX O JIEKTPOTEXHUKE MMOCIEIHUX U3TaHUM.

5. IloaroToBUTH OTBETHI HA BOMPOCHI [l CAMOCTOSTEIbHOW IPOBEPKU 3HAHUI.

Tpebosanua k omuemy

OTuet o paboTe COCTaBIAETCS KaKIBIM CTYICHTOM U JIOJDKEH COJEePIKATH!
HOMCP U HANMCHOBAHUEC pa6OTBI;

1e7b paboTHI;

UCCIIETyeMbIE CXEMBI;

TaOIUIBI U3MEPEHUH M BBHIUMCIICHUH;
pacueTHbIe (HOPMYIIBI M MaTepHAIIbl pacyeTa;
rpaduKH, TOCTPOSHHBIE IO PE3yIbTaTaM dKCIIEPUMEHTOB, C YKa3aHUEM
MacITaboB IO OCSM.
6. BBIBOJBI IO paboTe.

ok wn P

Ouyenusaemvle no3uyuu.

" [IOATOTOBKA K paboTe (3aroTOBKa MPOTOKOJIA U OTBETHI HA KOHTPOJIHHBIE BOIPOCHI)
®  BBHINIOJHEHHUE PAOOTHI

= odopmiIeHHE TPOTOKOIA

= 3ammTa paboThl



2. Kpurepum oueHku

[{ukn mabopaTopHbBIX pabOT CUMTAETCS HEBBINOJHEHHBIM, €CIM HE BBINOJIHEHO Oosee
JIBYX M 3alUIIEHO MEHEE TI0JIOBUHBI BHIMOJIHEHHBIX pa0doT. Ouenka coctabisieT _0 - 8 Gaios.

[Mukn nabopaTopHBIX pabOT CUMTACTCS BBIIOJHEH HAa MOPOrOBOM YpPOBHE, €CIU
BBINTOJIHEHO HE MEHEEe MIECTH, 3 HUX 3alUIIEHO OoJiee MONOBUHBI, padoT. OrieHKa cocTaBisier 9
—12 6Gannos.

[{ukn 1abopaTOpHBIX PabOT CUUTACTCS BHIITOJHEH Ha 6a30BOM YPOBHE, €CIIH BCE PaOOTHI
BBINOJIHEHBI, U HE TPEX U3 HUX YCHemHo 3amumiensl. Onenka cocrapiser 13 - 16 Ganos.

[{ukn mabopaTopHBIX pabOT CUMTACTCS BBHIMOJHEH HA MPOJABHHYTOM YPOBHE, €CIIH BCE
PabOTHI BBITIOJIHEHBI M YCICIITHO 3alUIICHBI B CPOK, B OTYETaX MPUBOAUTCS aHAIN3 TIOTY4YCHHBIX
pesyabTaToB. OreHka coctaBisieT 17 - 18 Gamios.

3. IIkaaa oueHKH

@opMHpOBaHUE pPEUTHHTa CTYJEHTa B XOJE BBHINOJHEHUS JTaOOpaTOpPHBIX padboT
puUBeICHO B Tabmuie. YKa3aHO UX KOJIMYECTBO, BeCcOBOM KodduimeHt «K», Ha KOTOPHIH
ClelyeT YMHOXKaTh CyMMY IOJIyY€HHBIX (MM MaKCHMajibHO BO3MOKHBIX) OallJIOB, a TaKkKe
MaKkcHUMaibHas (pacueTHasi) cymma 0ajioB 3a CEMECTP.
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» Kaxgas U3 BBITIOJIHEHHBIX, CIAHHBIX U 3aIIUIIEHHBIX 8 CPOK JTA00OPATOPHBIX paboT
olieHuBaeTcs B 6 6ayuioB MakcuMyM. MakcuMaIbHOE YnCIIo 0allyioB 3a Bce 1JabopaTopHbIe
pabotsl: 3 x6x 1= 18 6a10B.

* 3a BbINOJHEHHE (DaKyJIbTATUBHBIX IMYHKTOB JJAOOpaTOpHOM paboThl gobasnserca 1 Oam.
3amura u caada 1abopaTOpHON pabOTHI MOCHE CPOKa, HEOPEKHOCTh OPOPMIICHUS OTUETA
HPUBOJAT K YMEHBIIEHUIO peiiThHra Ha 1+2 Gania (3a paborty).

* Jluxi 1aGopaToOpHBIX pabOT CUUTAETCS BBINOJHEHHbIM, €CJIU CTY/IEHT HaOpai He MeHee 9
6a/u10B U3 18 BO3MOMKHBIX.

» B o6meit omnenke mo aucturiuHe Oaminsl 3a PI'3 yunThIBalOTCS B COOTBETCTBUU C
npaBwiiaMu OaJIbHO-PEUTUHIOBOM CHCTEMbI, NMPUBEIECHHBIMU B pabouell MmporpaMme
JVICTIATUTAHB.

4. Tlpumep copep:kaHusi JadopaTopHOii padoThI



JlabopaTopnasi paGora

HEJMHEWHBIE PESUCTUBHBIE SJIEMEHTBI
N LEIIN
Lean paboThI:

I. DOKcnepuMEHTaJIbHO MOJYYUTh BOJBT-AMIIEPHBIE XapPaKTEPUCTUKH HEIMHEWHBIX
PE3UCTUBHBIX JJIEMEHTOB.
2. Hayuutbcs paccunThiBaTh LENM ITOCTOSHHOI'O TOKAa C HEJIMHEHHBIMU PE3UCTHUBHBIMU

JJICMCHTaAMH.

O0BeKT U cpeacTBa UcCJIeI0BAHUS
O6'beKTOM HCCIICOOBAHUSA SBJISACTCA 3neKTquec1<a;1 LCIlb C OI‘paHI/I‘-II/ITeHbHBIM
pE3UCTOPOM Rogp =220 OM, BKJIIOYEHHBIM ITOCJICJOBATEILHO C JIAMIIONM HaKaJIWBaHHUS WA CO

CTaOUJIUTPOHOM, W NEPEMEHHBIM pe3uCcTOp, MOJAKIIOYAEMBIH MapajljieIbHO HEJIMHEHHOMY
anementy. Jlamna nakanuBanus (CMH-10), ctabunutpon (KC456 A) u nepeMeHHbIN pe3rcTop
(CII4-2M 1 xOm) - u3 Habopa MHHHOJIOKOB.

Jl1isa m3MepeHuit NCTIOIb3YIOTCSl BUPTYallbHbIE BOJILTMETP U aMIIEPMETP, BHIBEJCHHbBIC Ha
KOHHEKTOD, M KOMOWHUPOBAaHHBIE IIU(PPOBBIE MTPUOOPHI. 3HAYCHHS TOKOB U HATIPSDKEHUH TaKkoKe
HAXOSATCS KOCBEHHBIM IIyT€M; MX PACCUUTHIBAIOT C TOMOIIBID METOJla SKBUBAJIEHTHOTO
MCTOYHHKA, UCTIOJIB3Ys 3akoHbI OMma u Kupxroda.

Uccnenyemass 1uenb co CTaOMIUTPOHOM, TMpeAcTaBisieT co00il  mapajuienbHBIH
DIIEKTPOHHBIA KIIIOY M MOXXET OBITh HCIOJNB30BaHA B pPEAJbHBIX YCIOBUSX B KadyecTBE
MPOCTEHIIEro  MapaMeTpuyeckoro cra0uiM3aropa HampspkeHuss Wid  (GopMupoBaTens
OJTHOTIOJISIPHBIX UMITYJIbCOB HAIPSKCHHSL.

BwmecTo MoCTOSHHOTO HAMPSKEHHsI Ha BXOJ CXEMbI MOXKET OBITh TIOJJAHO CHHYCOUIATTEHOE
HaNpsDKEHUE 3IEKTPOHHOI0 HU3KOYacTOTHOTO TeHeparopa. B aTom citydae cxema Oyzer pabotaTh
B pexkuMe (GOpMHUPOBATENS OJHOMOSIPHBIX TparelenAalbHbIX BEIXOIHBIX UMITYIECOB.

OO0mme cBegeHU

3aBUCHMOCTh HANPSDKEHUS 3JIeMEHTa dekTpryeckoi menu ot Toka U(l) wim HaoGopoT
I(U) Ha3bIiBaeTCs €ro BOJIBTAMIICPHOI XapaKTePUCTHKOM.

VY NUHEHHBIX Pe3UCTOPOB BOJIbTAMIIEpHAs XapaKTePUCTUKA NPEACTABIsIET COO0N MPSIMYIO
muanio U = Rl (puc. 27.1). YV HennHENHHBIX 3J€MEHTOB (JaMIlbl HaKaJMBaHUs, dJIEKTpUUYECKas
Jyra, TUOJIbl, TPAH3UCTOPBI U APYTUE SIIEKTPOHHBIE MPUOOPHI) 3Ta 3aBUCUMOCTh O0JIee CI0KHas
U 4acTO HEOJHO3HAYHasl.
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JlBe NpUHLMIHUAIBHBIE CXEMBbl JJS CHATUSA BOJBTAMIIEPHBIX XapaKTEPUCTUK Ha
MIOCTOSTHHOM TOKE M300paXkeHbl Ha puc. 27.2a) u 27.26). B HUX UCTONb3yeTCS peryiupyemMblit
UCTOYHUK ITOCTOSHHOTO HAaNpsKEeHHUs, a Pe3UcTOp Rorp B 3TUX CXEMax CIIYKUT Ul OrpaHUUYCHUS
TOKA B LIEMH [IPU MaJIbIX CONIPOTUBIICHUSAX UCCIIELYyEMBIX 2JIEMEHTOB.

6) , Rom |

Puc. 27.2

Cxema (a) Ha3bIBaeTCsl CXEMOH M3MEpPEHMsI C IOIPEIIHOCTBIO 10 HampskeHuto. OHa
UCIIOJIB3YETCSl B TOM Cllydae, KOTJa CONPOTHUBIIEHHWE MCIBITYEMOIO 3JIEMEHTa BEJIUKO IO
CPaBHEHHMIO C CONPOTHUBICHMEM amrepMmerpa. loraa IOKa3zaHHE BOJbTMETpa OJIU3KO K
HAIPSDKEHUIO HA DJIEMEHTE, XOTsI (PaKTUYECKU OH HM3MEpPSIET CyMMY HamlpsyKEHUH Ha JaHHOM
3JIEMEHTE M aMIepMeTpe.

Bropast cxema (0) Ha3pIBaeTCs CXEMOH M3MEPEHHUsI C MOTPEUIHOCTHIO MO TOKY. 37Iech
amrepmeTp (pakTUYECKU MU3MepsieT CYMMY TOKOB B JJaHHOM 3JIEMEHTE U BOJIbTMETpE. JTa cxema
UCIIOJIBb3YeTCsl, €CJIM CONPOTHUBJICHHE UCHBITYEMOIO 3J€MEHTa Majo [0 CpPaBHEHHIO C
COINPOTUBIIEHUEM BOJIbTMETpa. Toraa TOK BOJIBTMETpa ropas3/lo MEHbIIE TOKAa B UCHBITYEMOM
3JIEMEHTE U UM MOKHO IIpeHeOpeyb.

B nanHoil pabote 1o cxeme (a) CHUMarOTCS BOJBTaMIIEPHBIE XapaKTEPUCTUKU JIAMIIBI
HaKaJIMBaHUS U IpsMas BETBb XapakTepUCTUKU crabunurpoHa. [lo cxeme (6) cHMMaroTCs
oOpaTHasi BETBb XapaKTEPUCTUKU CTAOUIIUTPOHA.

Pabouee 3aganne

1. CoGepure nenb (puc. 27.2.a) nmjsi CHATUS BOJBTAMIIEPHON XapaKTEPUCTUKH JIAMITBI
HakanuBaHUs. MOHTaXHas cxema u3o0paxkeHa Ha puc. 27.3. Odpamume enumanue, 4mo
60JIbMMemp U aAMHEPMEmp 6 IMOIU cXxeme CEOUMU NOTOHCUMETbHLIMU KI1eMMAMU
nOoOKI0Uenbl K mouke «A».

2. VI3MeHsis TOK B IIeTH, Kak TOKa3aHo B Ta0. 27.1, 3anummTe B TA0JIUITY COOTBETCTBYIOIIHE
3HaYeHUs HANpsOKEHMs Ha Jamne M Ha puc. 27.4 mocTtpolTe rpaduk BOJIbTAMIIEPHOM
XapaKTePUCTUKH JIAMITbl HAKAJIMBAHHUS.

Tabnuma?27.1
I, MA -40 -30 -20 -10 0 10 20 30 40

3. 3aMeHuTe IaMITy HaKaJIUBaHUS CTAOMINTPOHOM, COOIIOAst MOJISPHOCTb, MOKa3aHHYIO Ha
puc. 27.3, U CHUMHTE €ro BOJBTAMIEPHYIO XapaKTEPUCTUKY, yCTaHaBIUBas JHOO
HampspKeHus, 00 TOKHW, yKa3aHHble B Tabn. 27.2. /lna yeenuuenus mounocmu npu
OmpUUAMENbHBIX HANPANCCHUAX U MOKAX 60J1bmMemp 001ceH Obimb NOOKIIOUEH K
mouke «By, a npu nonoxcumenvuolx — K mouxe «A». I'padpuk BoIbTaMIEpHON
XapaKTepUCTUKH CTAOMIMTPOHA MOCTpOiTe Takxke Ha puc. 27.4. YacTe XapakTepUCTHKH,
COOTBETCTBYIOIIEH OOpaTHOMY BKJIIOUEHHIO P-N mepexoia CTaOUIUTpOHA, OCTPOUTH B
NEPBOM KBaJ[paHTe, a JPYTyI0 €€ YacTh, COOTBETCTBYIONUIYIO MPSIMOMY BKJIIOUEHHIO — B
TpPEThEM.

Tabaunma2l.2
I,MA | -40 -20 0 4 10 20 40




BJIOK TEHEPATOPOB HAIIPSDKEHIWI C HABOPHBIM ITOJIEM
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40 -30 -20 -10 O 10 20 30 w™mA
Puc. 27.4

4. B mepBoM kBagpante BAX cTaOWIMTpOHa MOCTPOHUTH «OMPOKHHYTyI0» BAX
TOKOOTPAHMYMBAIOWIETO pe3uctopa R, (HAarpy30uHyr0 MNpsMylo) JUis OIHOrO M3



OPEABIAYIINX 3HAYEHUM BXOJHOTO HANpSDKEHMS, IIPEBBIMIAIOIIEIO  HANPSHKCHUE
aneKTprueckoro npodos crabunurpona (U >4 B). Onpenenuts u3 rpadgukoB HanpsoKeHUE
Y TOK HEJIMHEHHOI'0 3JIeMEeHTa JJIs BBIOpaHHOro HanpskeHus U U CpaBHUTH MOTY4YEHHBIN
pE3yJIbTaT C 3KCIEPUMEHTAIHBIMY JAHHBIMU.

5. Ilpu oOpaTHOM BKJIIOYEHUH, NApAICIBHO K CTAa0MJIUTPOHY BKIIOYUTH HArpysky -
IIEPEMEHHBII PE3UCTOp, YCTAHOBUB €r0 CONPOTUBIEHHE B 2 -3 pa3za IpeBbILIAIOIINM
3Ha4YeHHE R .

6. JInst BXOAHOrO HampspKEHHs, BBIOPaHHOrO B 1.4, U3MEPUTh HANPsSIKEHHE Ha Harpyske.
Paccunrarh ocCTanbHbBIE NapaMeTpbl HEIUHEHHOM JJIEKTPUYECKOW LI U Pe3ysIbTaThl
3aHeCTH B Tabmuiy 27.3.

PesyabTaThl pacyera nenu co cTa0MINTPOHOM Tabnauma 27.3

UBX Uorp UZ IBX ICTa6 IHaI‘p R2

B B B MA MA MA OMm
Pe3yabTaThl pacuera nenu ¢ JJamMmnoil HAKaJIUBAHUS TaoOonunga 27.4

UBX Uorp U2 IBX IHaMl‘IBI IHarp R2

B B B MA MA MA Om

7.3aMeHUTh B cCXeMe CTaOMIIMTPOH Ha JIaMIly HakanuBaHus. V3MepuTh HanpsKeHHe Ha JlamIie
HakaJMBaHusA. PaccunTaTh OCTalbHBIE NapaMeTpbl HEJIMHEMHOW 3JIEKTPUYECKOM Lenu U
pe3yabTaThl 3aHecTH B Tabauiy 27.4. CpaBHUTH OIBITHBIE U pACUETHbIC JaHHbIC.

8. YcTaHOBHUTH B CXeMe €O CTaOWJIMTPOHOM BXojaHOe Hampspkenue, Ha (20 — 25)%
npesblmaroniee 3Hauenne U, B Tabmuie 27.3. Onpeaenuts K03 PUIHEHT cTaOHITH3aIiK

napaMeTpUuecKoro crabuiausaropa TOJ Harpy3ko. OTOT Ko3(h(UIMEHT paBeH
U3MEHeHUI0 HampsokeHus U, , JeneHHOMy Ha wu3MeHeHHe HanpsbkeHust U .-

AU
k 2. OOBSCHHUTH TIOJTYYCHHBIC PE3YJIbTATHI.

crab —
2

9. OTKIIIOYUTH UCTOYHHK MTOCTOSTHHOTO ToKa. [logare Ha cxemy cunycoudanvroe nanpscenue
C eeHepamopa HU3KOU Yacmomeol.

10. C nomompl0 JBYXJIy4eBOTrO ocuwiorpadga HU3MEpUTh BXOJHOE HANpsKEHUE WU
HaIpspKeHNE Ha CTaOMIIMTPOHE.

11. 3apucoBarh OCHHMIUIOTPAMMBI BXOJTHOTO U BBIXOJIHOTO HAIPSDKEHHUH B PEKUME XOJIOCTOTO
X07a U noj Harpy3koi. OOBSCHUTE U3MEHEHUsI (OPMBI BBIXOAHOTO HAIPSKEHUS.

MeTOZ[I/I‘IECKl/Ie YKa3aHudA 1 pEKOMEHAAIUHU

HpI/I pacyeTe DJICKTPUICCKUX nenei 000 CI0KHOCTH C OJIHUM HEJIMHEWHBIM 3JI€MEHTOM

Hau0ojiee YacTO UCHONb3YIOTCS METOAbl SKBUBAJEHTHOIO TEHEpaTopa M IepecedyeHust
xapakTepucTHK. CyTbh IEPBOTO METOA.

1. PazpeiBaeTrcsi BeTBb, CcOJAep)Kalllas HENUWHEHHBIM dneMeHT. W3mepsercs umum

PACCUUTBIBACTCA HAIPSAKCHUE B TOUKAX pa3pLIBaU xx » KOTOPOE, B JanbHEHIIeM HMCHYCTCA

kak D/1C 7KBUBaJIEHTHOTO reHepaTopa XoaocToro xoga Ly =U,, .
2. U3mepsieTcsi WM pPACCUUTHIBACTCS COIMPOTHBIICHHWE OTHOCHUTEIHHO TOYEK pa3phiBa,
KOTOpO€, B JallbHEHIIeM, UMEHYETCS BHYTPEHHUM COINPOTUBJICHHEM SKBHBAJIEHTHOTO

ucrounnka Ry =R, . [Ipu pacuere cxema mpeoOpasyercsi B MAaCCUBHYIO, JJISI YEro BCE



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

[lpu ombiTHOM ompeneneHud R, TOYKH pa3pbiBa COCIUHSIOT 4Yepe3 aMIepMeTp H
¢ukcupyror Tox KopoTkoro 3ambikauus - |, . Torna R, =E4 /1.

3. Hcxomnas cxema 3aMeHsIETCSl SKBUBAJICHTHOU (puc. 27.5). s pacuera Toka B € BETBU

yA00HeH BCero uCnob30BaTh METO/ [TEPECEUCHUS XapaKTEPUCTUK, KOTOPBIN 3aKITI0UaeTCs

B rpaduueckoM pemenun ypapaenus U, , = E5 — IR, . IIpaBas yacTb ypaBHEHHs JIMHEHHAas

U TpeJCTaBiseT co0oi MpsaMyro TuHHIO. [I[puMeHuTeNbHO K perraeMoil 3ajaue, METOx

COCTOUT B CIEAYIOIIEM.

R, | B nepom kBanmpante, rae mnoctpoeHa BAX crabwiutpoHa,

MOJlyYeHHass TPU €ro OoOpaTHOM BKIIOUEHHH, Ha OcCH alcImce

OTKJIa/IbIBACTCSI TOK KOPOTKOrO 3aMblKaHusil , =E,/R,, a Ha ocH

E, HO opauHatr  —E,. JlaHHBIE  TOYKM  COCOUHSIOTCS  IPSAMOW,

R

MPEACTABIAIONIYI0 Cco00H «3epkanbHylo» BAX pe3ncTuBHOTO
dJIeMeHTa R, . Touka nepeceyenus XapaKTEpUCTUK JIMHEHHON YaCTH

Puc.27.5 YPaBHEHUS U HEIIMHENHOTO 3JIEMEHTA SIBJIIETCS PELICHUEM 33]1a4u.

IIporpamma qomMamiHed NOArOTOBKHU
K BBIIOJHEHUIO Pa00ThI

1. Tlo yuyeOHBIM TIOCOOMSAM M KOHCIIEKTY JICKIIMUA TMOBTOPUTH WM H3YYUThH CIETYIOIINE
BOIIPOCHIL:

— MOHATHE O JIUHEHHBIX U HEJIMHENHBIX PE3UCTUBHBIX 3JIEMEHTAX AIEKTPUUECKUX LENel U uX
XapaKTEPUCTUKAX;

— rpaduyecKre METO/Ibl aHANTN3a HETMHEWHBIX enei.

2. 3aroToBUTH OJIaHK OTYETa MO PabOTe U MUJITUMETPOBYIO OyMary ass rpaduKoB.

3. B 3arotroBke npoTokosia paboThl MPUBECTH KOHTPOJIBHBIE BOIIPOCHI U OTBETHI HA HUX.

KoHTpoJibHBIE BONIPOCHI

1. Kakue aneKkTpuuecKkre ey Ha3bIBalOTCS HETMHEUHBIMU?

2. Yto Ha3bIBaeTCs CTaTMYECKMM U AU (epeHIHaTbHbIM CONPOTUBICHUSIMA HEIMHEHHOTO
3yeMeHTa’?

3. Kakoil ywactok BAX cTaOMIuUTpOHa COOTBETCTBYET MaKCHMalbHOMY, a KakoH —
MUHHMaJIbHOMY JH(depeHInanbHOMy CONPOTHBICHHUIO?

4. Yo Ha3bIBAETCS HArPy30UHOM MPSIMOM (KpUBOM) 1 KaK OHA CTPOUTCA?

5. B kakoM ciydae ¥ KakuM o0Opa3oM MOKHO 3aMEHUTh INpU pacyeTe HeIMHEHHOe
COIPOTHUBIICHHUE JINHEHHBIM CONPOTUBIIEHUEM U UcTOUHUKOM DJIC?

6. B kxakoM ciydae W KakuM 00pa3oM MOXHO 3aMEHUThb NpU pacueTe HeJIMHeHoe
COIPOTUBIICHUE JINHEWHBIM CONIPOTUBIIEHUEM U HCTOYHUKOM TOKa?

7. UeM OrpaHUUYUBAIOTCA MAKCUMYM M MUHUMYM BXOJHOTO HaIllPsDKEHUS B TapaMETPUUECKOM
cTabmIIn3aTope HapsHKEHUs ?

8. UTo Hy»KHO U3MEHHTH B UCCIIETyeMOil cxeMe (opMupoBaTENs UMITYJIbCOB, YTOOBI TOTYUYHUTh
Ha BBIX0JI€ UMITYJIbChl OTPULIATENIBHOM MOISPHOCTH?



®enepalibHOE rOCYJapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«HoBocuOUpCKHil TOCYy1apCTBEHHBIN TEXHUYECKUN YHHUBEPCUTET)
Kadenpa s3neKTpOHUKH U DIEKTPOTEXHUKU

MMacnopr «AHAMBUAYAIBLHBIE JOMALITHHE 321241

M0 JUCHUIUIUHE «DJIEKTPOTEXHUKA», 3 CEMECTp

1. MerToanka oeHKH

C 1menpio0 OCYNIECTBICHUS HEMPEPHIBHOTO MOHUTOPHUHTA PA0OTHI CTy/IEHTA U YIIyYIICHUS
YCBOGHHSI MaTepualia B TCUCHHE CEMECTPa, CTYACHT MOJIy4aeT Ha NMPAKTUYCCKUX 3aHITHUIX
WHWBUIYAIBHBIC 33]]a9H, KOTOPHIC BBITOJHSAIOTCS MMCHBMEHHO KaK JIOMAIIHSSI KOHTPOJIbHAS
pabora.

KontposnbHas paboTa BKIItOUaeT 8 MHAMBUAYAIBHBIX 33/1a4 MO CICIYIOIIUM TEMaM.

1. AHanu3 IBYXIOJIOCHUKOB B IIETIH IMOCTOSTHHOTO TOKa (2-3 Hemens).

2. Pacuer pa3BeTBIEHHOH IIETIH TIOCTOSIHHOTO TOKa (4-5 Henens).

3. AHAJIU3 TPOCTHIX IICKTPUICCKUX IIETICH TIEpeMEHHOTro ToKa (6-7 Hememns).

4. Pacder 2IeKTpUUYECKUX IIeTIeH IEPEeMEHHOTO ToKa (8-9 Hemens).

5. AHaIIM3 2JIEKTPUUYECKUX 1IeTiel B pesoHaHcHOM pexkume (10-11 Hemens).

6. IlepexonHblii TpoIeCC B IIEMH MEPBOrO MOPSIKA C COCPEIOTOYCHHBIMHU IMapaMeTpaMu
(MCTOYHMK MOCTOSTHHOTO ToKa) (12-13 Hemers).

7. IlepexoJHBIIA MPOLIECC B IICTIH IIEPBOTO MOPSIIKA C COCPEIOTOUCHHBIMU TTapaMeTPaMH
(MCTOYHHK MOCTOSTHHOTO ToKa) (14-15 Henens).

8. llenu ¢ pacnipeneneHHbIMU napamerpamu (16-17 Henens).

Cpok cnaum 3aJaHui yKa3aH B CKOOKax.

Ouenusaemvle nozuyuu
* [IpaBHJIBHOCTBH pacyeToB

*  OnTuMalbHbIN BBIOOpP METO/A pEIICHUS
* Hanuuue noscHeHU# K pacyeTam U HEOOXOJUMBIX CXEM
* [IpoBepka pacueToB

2. Kpurepum oueHku

KontpomnbHas pabota (13 BOCEMH 3aj1a4) OIEHHUBAETCS B COOTBETCTBUU C MPUBEICHHBIMU
HUKE KPUTEPUSIMH.

KonTtponbHast paboTta cyuTaeTcsi HEeBBINMOJHEHHOM, ecli 0e3 CYIIECTBEHHBIX OINOOK
BBINOJIHEHO MEHEE YeThIpeX 3a1a4 u3 BocbMH. OneHka cocranisier 0 - 5 6asos.

PaGoTa BrITIOTHEHA Ha MOPOTrOBOM YPOBHE, €CIT 0€3 CYIIECTBEHHBIX OMIMOOK BBHITTOJTHEHO
Oosee yeThIpex 3a1a4 U3 BOCbMH 00s3arenbHbIX. O1eHKa cocTaBisieT 6- 8 6amnos.

Pabora BbimonHeHa Ha 0a30BOM YpPOBHE, €CJIHM BCE 3aJaHMs BBIIOJIHEHBI B CPOK 0e3
ommn6ok. Ouenka cocrapinseT 9 - 10 6annos.

PabGora cuuTaeTcss BBINOJIHEHHON Ha NPOABHHYTOM YpOBHE, €CIM BCE 3aJaHUs
BBITIOJTHEHBI B CPOK 0€3 OMIMOOK, MPU pEeIIeHUH 3a7a4 UCTIOIb30BaHbl OPUTHHATIBHBIC TIOXOIbI,
MIPUBOIUTCS aHAIM3 PE3yabTaToB pemreHus. Onenka cocrasiser 11 - 12 6amios.



3. IlIkanaa oneHKH

MaxkcumanbabiM Oamiom (1.5 Gamna) olleHuWBaeTcss MHAMBHUAyalbHAs 3ajJaya IpU HaJTU4YUU
MIPOBEPKU U TOSICHEHUH pacdera. BrlmoiHeHUe 3a1a4u HECKOJIBKIUMHE CIIOCO0aMU, OPUTUHATHHOE
pEIICHUE TMOOIPSACTCA AOMOMHUTENbHBIMA Oaymiamu 0.1+16amn. MakcUManbHBIA PEUTHHT IO
WHAUBUIYAIBHBIM JIOMAITHUM 3a/1a4aM (3a BoceMb 3aiad):  8*1.5=12 Gamnos.

B o6meit ounenke mo aucuuiiiHe Oauibl 3a KOHTPOJIBHYIO PabOTy YUWTHIBAIOTCS B
COOTBETCTBUU C MPABWIAMH OAJNTBHO-PEUTHHIOBOM CUCTEMBI (0aJLTbI 32 IPAKTUYECKUE 3AHATHS)
MPUBEICHHBIMH B paboyeil mporpamMme JUCIUTUINHBI.

4. Tlpumep BapMaHTa KOHTPOJIbHOI padoThl U3 BOCbMH MHANBUAYAJBHBIX JOMAIIHUX
3a1a4

1. Anaam3 ABYXIIOJTIOCHUKOB B HE€IIH MOCTOSAHHOI'0 TOKA.

O/1C uctouHuka Hanps>KeHUs 3a7jaHa B BOJIbTAX,
conpotuieHus B Omax.

1. Omnpenenuts HanpsikeHue Uap u compotuiieHue R ap.
BwmecTto ncTouHMKa HANPsKEHUSI BKIIFOUUTh HCTOYHUK TOKA
J =0,5 A. OnpenenuTh T€ e BEITNINHBL.

Es=4B; E¢=6B;
R1i=R2=R3=R4=30M; R5=2 Owm;
Res=7 Om.

Onpenenutsb: ToK |5 .

3. AHaamu3 IMPOCTBIX ICKTPHYECCKUX nenei rapMOHHMYI€CKOro ToKa.

[enb cocTOUT U3 TTOCIIEIOBATEIHFHOTO COSTMHEHHBIX aKTUBHOT'O CONTPOTHBIIeHUS R,
unayktuBHocTd L = 0,142 ' u emrocth C. Hanpsikenne Ha 3axumax renu 120 B, Tok nenu 4
A, aktuBHasa momiHocTh 240 BT, wactora 50 I'm.

OHpeI[eJ'II/ITB AKTUBHOC COIIPOTUBJICHUC U CMKOCTb. O6’L$ICHI/IT]':>, mo4YeMy CymeCTBYCT JIBa
3HAYCHHA €EMKOCTH, YIOBJIICTBOPAIOIMINUX YCIIOBUIO.

4. AHaJIM3 TAapMOHHYECKOI0 NPoLecca B TMHEHHbIX JJIEKTPHYECKUX Lensx

U, =120 B,
R1 =10 Om, X2 =40 Om, R3 =20 Om, X4 =—20 Om.

Haiitu noka3anue BaTTMCTpa B LCIIN

5. AHaIu3 3JIeKTPUYeCKHX Leneii B pe30HAHCHOM pe:kuMe



R1=100M;R2=X>2;11=10 A.
1.=14,1 A; U=200B.

Omnpenenuth BXxogaHOU TOK |, m mapametpet R 2, X1, X2,
€CJIM 1IeNTh HACTPOCHA B PE30HAHC.

6. IlepexoaHblii mpoiecc B LeNy MepBOro NOPsAAKa ¢ COCPeA0TOYEHHBIMH
napamMmerpaMu (MICTOYHUK MOCTOSIHHOTO TOKA)

JlaHo:

E =200(B);

r =30(0m);

C =500(mK®).

Omnpenenuts I, (t) B mepexoqHOM pexKUMe KIACCUUYECKUM

MCTOJ0M.

7. TlepexoaHblii mpolecc B LeNu ¢ COCPEA0TOUYEHHBIMH TapaMeTpaMu (MCTOUYHUK
rapMOHUYECKOI0 TOKA)

Hano:
e(t) = 200sin(L00 t+ %)(B);
I, =30(0Om);
r,=r, =2(0Om);
L=0,1(/).
Omnpenenuts: i (t) B mepexoJHOM pexuMe.

8. AHaJIM3 rapMOHHYECKOT0 MPOIecca B JJEKTPUUECKUX IEMNSIX ¢ pacnpeaeJeHHbLIMI
napamerpaMu (IIMHHbIE JTMHUH)

Hamnpsokenne u, (t) =u(0, t) B KOHIIE OTpE3Ka OAHOPOJHOM
JUHUY 6e3 moTeph AauHoM | = 4 (M) U3MEHseTCs 0 3aKOHY
u,(t) =120sin 3-10°t (B). 3anuiunTe BhIpaXeHUs

MTHOBEHHBIX 3HAYEHHI HanpsukeHus U, =u(l,t) u Toka

i, =i(l,t) B Hayane oTpe3Ka, eCIIH:

@) 3Ha4YCHUS COMPOTHUBIICHUS HArpy3Kku Ry U
XapaKTepUCTUYECKOTO COMPOTUBIEeHUs TUHUU Re = 100 Om
OJTMHAKOBBI

b) compoTuBnenune Harpysku Ry =0.5R¢
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