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Pabouyto mporpamMmy cocTaBuiI(H):
crapwuii npenonasarens Lneikos C.B.

(OoadicHOCmb, yueHoe 38anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl IUCHUIIJIMHBI:

v OtcyrcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUS TOATOTOBKU
13.03.02 DnexTpoIHEepreTHKa U ANEKTPOTEXHUKA

Cpok aeiicTBus padoyeii mporpaMMsl JUCHUILIMHBI 10 «31» aBrycra 2025 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotokou 3acenanust Ne 3 ot «26» centsiops 2019 r.)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenp OCBOEHHSA MNHUCLUIUIMHBI — W3YyYEHHE JJIEKTPOMArHUTHBIX SBJIECHUNA B LEIX,
IIPEACTABICHHBIMA  MACAIM3UPOBAHHBIMUA  DJIEMEHTAMH CXEM 3aMELIECHUs IPHU  Pa3IMYHBIX
BO3JCHCTBUAX U PEKHUMAX; O3HAKOMUTBCS C TEPMUHOJIOTHEN U CUMBOJIMKOW TEOPUU HEIMHEWHBIX
IEKTPUYECKUX M MArHUTHBIX LENed, Lened ¢ pacupeleiieHHBIMU IlapaMeTpaMH, B
YCTAaHOBUBILIEMCA U JUHAMUYECKOM pPEXKHMMAaX; M3y4E€HHE METOJOB pacyera, aHaliusa U
MOJICIINPOBAHUsl HEJIMHEUHBIX JJIEKTPUYECKUX M MArHUTHBIX LIETEH, LEeNel C paclpeeeHHbIMUA
rnapaMeTpamMy, B YCTAHOBHBIIEMCS M JIMHAMHYECKOM pEXUMax C MCIOJIB30BAHUEM CXEM
3aMEIEHUs; OCBOCHHE CIOCOOOB 3allMCH YPaBHEHHH COCTOSHUS 3JIEMEHTOB U YYacTKOB LieTed B
JUHAMHYECKUX PEXKUMaX.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICIII/IHJII/IHI)I U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a3preTcs1 JaHHas JUCHHUIIIIMHA:
«BrpIcias MaTE€MaTHUKay, «DusnKa.

JIMCUMIUINHBL ¥ NIPAKTUKH, AJI1 KOTOPBIX OCBOCHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
IpEIECTBYIOLIEE: «Mertponorus», «lIpoMblieHHass AIEKTPOHUKa», «DIEKTPUUYECKHE
MaluHb», «MHPOpMaLMOHHO-U3MEPHUTENbHAS TEXHUKA B JIEKTPOIHEPIETUKEY», «DINEKTPUUECKUN

OpUBOI»,  «OJEKTPOIHEPreTUUYECKME  CHUCTEMBl M CEeTW»,  «DJIEKTPOMAarHuTHbIE U
JJICKTPOMEXAHUYECKUE  IEPEXOJHBIC  IIPOLIECCHl B DIEKTPOIHEPreTUYECKUX  CUCTEMAax»,
«IIpueMHUKH U  TOTPEOUTENN  INEKTPUUYECKOM DHEPTUM  CHUCTEM  DIIEKTPOCHAOKEHUSIY,

((MO,I[GJ'II/IpOBaHI/Ie CHUCTEM 3JICKTpOCH36)KeHI/IH» " APpYyruc CriciuaJIbHbIC TUCIIUIIIINHBI.

3. Ilnanupyembie pe3yJibTaThl 00yYeHUsI

dopmupyemble U
KOHTPOJIMpYeMBbIe
KOMIIETEHIIUH
(Kol ¥ HAUMEHOBAHME)

NuaukaTopsbl 10CTHXKEHUS
KOMITeTEeHI U
(Kol ¥ HAMEHOBaHUE)

IlnanupyemMble pe3yibTaThl
o0yueHust

OIIK-4 Cnocoben OIIK-4.1 Hcnonb3yet 3HaTh: OCHOBBI TEOPUH HEIMHEUHBIX

WCIIOJIb30BaTh METO/IbI
aHaJIn3a U MOAEIUPOBAHNUS
ANEKTPUYECKUX LETIEN U
AIEKTPUYECKUX MAIINH

METOJBI aHAIN3a U
MOJICTTUPOBAHMS JIMHEUHBIX
¥ HEJIWHCHHBIX IIeTIeH
IIOCTOSIHHOTO B
IIEPEMEHHOTO TOKa

QJICKTPUYICCKUX LIEIIEH IIOCTOSHHOIO U
INEPEMEHHOT'O TOKA

YMeTh: MPOBOJIUTH aHAIU3 U
MOJIETIMPOBATh HEIIMHENHBIE
BJIEKTPUYECKHE LIENU MTOCTOSSTHHOTO U
TIEPEMEHHOT0 TOKA

Brnagers: HaBblkamMu paboTHI €
MIpOrpaMMaMi MaTEMAaTHUYECKUX U
KOMIIBIOTEPHBIX MOJEJIEH

OIIK-4.2 Hcnonb3yet
METOJIBI pacyera
MEePEeXOHbIX POIIECCOB B
AIEKTPHUECKUX TETISIX
MIOCTOSIHHOTO U
MIEPEMEHHOTO TOKa

3HAaTh: OCHOBEI TCOPHUHU MEPEXOIHBIX
IIPOLECCOB B DJICKTPUUCCKHUX LCIIAX

YMeTh: IPOBOJNUTH aHAIU3 U
MOJIETTUPOBATH JICKTPUUYECKHUE LETTH B
MEPEXOAHBIX MpOLECcCaX MPU
BO3JICUCTBUH UCTOYHUKOB
IOCTOSIHHOTO U IIEPEMEHHOTO
HanpsHKEHUS U TOKA.

Brnagers: HaBpikamMu paboTHI C




dopmupyemMbie U
KOHTPOJIUpYyeMble
KOMIIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHIKEHUSE
KOMIIETEeHIH i
(Kox 1 HAMMEHOBAHUE)

[nanupyemble pe3yJibTaThI
o0yueHust

MaKeTaMu MaTEMaTUYECKUX
IporpaMmam Mpu pacyeTe
MEePEXOJIHBIX MPOIIECCOB

OIIK-4.3 Ilpumensier
3HaHUS TEOPUU
ANEKTPOMArHUTHOTO TOJIS U
LIETIEN C pacipeacICHHBIMU
napameTpamu

3HaTh: OCHOBBI TEOPUH JUTMHHBIX
JIMHUN TIPU BO3/ICVCTBUH HCTOYHUKOB
MOCTOSIHHOT'O U IIEPEMEHHOI0
HANPsHKEHUS U TOKA

YMeTh: IpOBOAUTH PacyeT U aHAIH3
LIETEN C pacpeacICHHbBIMU
napaMeTpamu

Bnagets: HaBbIkamMu pabOTHI €
porpaMMaMy MaTeMaTUYECKUX U
KOMIIBIOTEPHBIX MOJICIICH.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

Bug . KOHTPOJIs
Monayas (pa3aen)| y4eOHOM HaHMeHOBamfe TEM AT Cemectp | O0bem, u.| basibl Hurepakrus, (HauMeHOBaHUe
(yuedHoli padoThI) u,
padoThI OLICHOYHOI0
cpeacTsa)

Paznen 1. Teopus | Jlek. 1.1. Henuneiinble 2JIEMEHTHI LIENEH, HX 4 1 -
HETMHCHHBIX napameTpsl ¥ MaTeMaTudeckue Mojenu. Pacuer
AIEKTPUUYECKUX U HEJIMHEWHBIX PE3UCTUBHBIX IIETIeH MOCTOSHHOTO
MarHUTHBIX TOKA.
Lenei. CriekTpanbHbBIN METOJ] pacdeTa IEKTPUIECKUX

nenei. Pasnoxenue B psag @ypse. Haxoxaenue

koadumentoB psaga Pypree. Onpenenenue

nokazaHui mpuOoOpoB.

MarnutHsble 1enu. AHalIu3 MarHUTHBIX Lenei

IIPY TIOCTOSIHHBIX HAMar HWYMBAIOIIUX CHJIAX.

3akoH noiHoro Toka. 3akonsl Oma u Kupxroga

JUTSI MAarHUTHBIX 1erield. CXeMbI 3aMeIIeHus

MarHUTHOH LU 3JIEKTPUUECKOil Lenblo.

MarHuTHBIC [IETIH TTPH TEPHOTUICCKIX

HaMarHW4YuBaroumx cuiax. [lorepu sHepruu B

MarHuTonpoBojie. Cxema 3aMenIeHusT KaTyIIKH ¢

(beppOMarHuTHBIM CEPICYHUKOM.

IIp. 1.2. PacueT HeNMMHEHHBIX AIEKTPHUECKUX U 4 2 - Kommnekr

MarHUTHBIX IeTeH. TECTOBBIX 3a/IaHUN

Pacuer anekTpudueckux nenei npu

HECHHYCOMIaJIbHOM BO3/ICHCTBUHU.

Cp. 1.3. [ToaroroBka Kk pU3NIECKOMY IKCIICPUMEHTY. 4 2 - Otyet mo
71abopaTopHOit
pabote Nel

JIao. 1.4. UccnenoBanre MarHuTHBIX LENIEN 4 2 - Ortuer 110

HEPEMEHHOT0 TOKA. 1abopaTopHOii

pabote Nol




®DopMbI TEKYLIETO

pasneny 3 yuebHOro Kypca «Teopernueckue
OCHOBBI 3JIEKTPOTEXHUKH 2»

Bug . KOHTPOJIs
Moayas (pa3aes)| y4eOHOM HaHMeHOBaH{Ie TOM safsTHn Cemectp | O0beM, 4.| banibl Hurepakrus, (HauMeHOBaHMeE
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
cpeacrTsa)
Cp 1.5. Odopmiienue otyera mo 1a60paTopHO 4 3 - Otuer o
pabote Nel nabopaTopHOI
pabote Nel
Cp 1.6. Uzydyenue TeopeTHueckoro MaTepuaa mo 4 76 KomrmutekT 3ananuit
pasneny 2 yueOHOro Kypca «TeopeTnueckue PI'P 2
OCHOBBI JICKTPOTEXHUKH 2
Pemennie u opopmenne 3anaun 1 PI'P 2
2. [Tepexomubie | JIek. 2.1. OCHOBHBIC IMOHATHS O TIEPEXOTHBIX 4 1 -
MPOIIECCHI B nporeccax. [[pyanHbI BO3HUKHOBEHUS
IMTUHEHHBIX MEPEXOJIHBIX MPOIECCOB. 3aKOHBI KOMMYTAITHH.
DIIEKTPHYECKUX MeToap! pacueTa nepexoHbIX MPOIECCOB.
[[EMNSX U METOIBI ANropuT™M pacdera nepexoHbIX MPOLECCOB
MX pacyera KJaccuyeckuM mMetozoM. [Ipumeps! pacuéra
1enel NepBoro ¥ BTOPOro MOPSIKOB.
IIp. 2.2. PacueT nepexoHbIX MPOIECCOB 4 2 - Kommnekr
KJIACCHYECKUM METOJIOM B IIETISIX TIEPBOTO U TECTOBBIX 3a/laHUM
BTOPOTO MOPSI/IKA.
Jlek. 2.3. AlropuT™ pacyera nepexoIHbIX MPOLECCOB 4 1 -
onepartopHeIM MeTooM. [Ipumeps! pacuéra nenen
HEPBOT0 U BTOPOT'O MOPSI/IKOB.
AHanmm3 nepexoIHbIX MPOIIECCOB TOCIIe
HEKOPPEKTHBIX KOMMYTaluid. YUCIIeHHbIE METOIbI
pemenus auddepeHnnaabHbIX YpaBHEHUH.
IIp. 2.4. PacueT nepexoJHbIX MPOLECCOB 4 2 - Kommnekr
OTIePaTOPHBIM M YUCICHHBIM METOIAMH. TECTOBBIX 3aJIaHUH
Cp 2.5. 3yueHue TeopeTUuyecKoro Marepuasia mno 4 80 KommuiekT 3ananuit

PIP2




®DopMbI TEKYLIETO

Bug . KOHTPOJIs
Moayas (pa3aes)| y4eOHOM HaHMeHOBaH{Ie TOM safsTHn Cemectp | O0beM, 4.| banibl Hurepakrus, (HauMeHOBaHMeE
(yueoHoli paGoThI) q,
padoThI OLICHOYHOI'0
CpeacTBa)
Pemenue u opopmnenue 3agaun 2 PT'P 2
3. Meronpr Jlek. 3.1. OCHOBBI TEOPHH YETHIPEXITOTIOCHUKOB. 3 1 -
aHaIM3a [TepBrYHbIE ¥ BTOPUUYHBIE TApaMETPhI
NIMHEHNHBIX LEeTIeH YETBIPEXIIOJIIOCHUKOB. POPMBI 3aIIUCH YPABHEHUN
C U CXEMBbI COEIMHEHHH YEeThIPEXITOIIOCHUKOB.
MHOTOITOJTIOCHBIMHY| [TonsiTHE 00 ANIEKTPUUYECKUX (PHIIBTPAX.
HIIEMEHTaMU U OcobeHHocTH 11enel ¢ pacrpeeIEHHbIMU
LeTen ¢ rapameTpaMu. Y paBHEHUE OJJHOPOJHOM JJIMHHON
pacripe/ieIeHHbIMY] auHuu. [lepBUUHBIE M BTOPUYHBIE TAPAMETPBI
mapamMeTpamu muaun. [Ipsimast 1 oOpaTHasi BOJHBI B JUIMHHOU
avHuu. JInaus 6e3 uckaxenui. Jlunus 6e3
noteps. CTosiune u Oerymye BOIHbI.
CornacoBaHue JIMHUY C HArPy3KOH.

Cp. 3.2. [ToaroToBka K GU3NIECKOMY IKCIICPUMEHTY. 4 1 - Otuet no
1abopaTopHOit
pabote No2

JIa6. 3.3. UccnenoBanne nacCUBHBIX 4 1 - Otuer no

YETBIPEXTIOJIFOCHUKOB. nabopaTopHOI
pabote Ne2

IIp. 3.4. PacueT mapaMeTpoB YETHIPEXOIIOCHHKOB U 4 2 - Kommnekr

ANIEKTPUUYECKUX (PHIIBTPOB. TECTOBBIX 3a/IaHUM
Pacder mapameTpoB JITMHHBIX JTHHUH.

Cp. 3.5. [ToaroToBka K GU3NIECKOMY IKCIICPUMEHTY. 4 1 - Ortuer o
1abopaTopHOii
pabote No3

JIab. 3.6. MccnenoBanue 1enei ¢ pacnpeieIeHHbIMU 4 1 - Oruer no




®DopMbI TEKYLIETO

Bug . KOHTPOJIs
Moayas (pa3aes)| y4eOHOM HaHMeHOBaH{Ie TOM safsTHn Cemectp | O0beM, 4.| banibl Hurepakrus, (HauMeHOBaHMeE
(yueoHoli paGoThI) q,
padoThbI OLICHOYHOI'0
cpeacrTsa)
napaMeTpamH. n1abopaTopHOii
pabote No3
Cp 3.7. OopmiteHue ordera 1o 1abopaTOPHBIM 4 3 - Otyet no
pabotam No2 u Ne3 nabopaTtopHoi
pabote No2 u No3
Cp 3.8. 3yuenne TeopeTHueckoro MaTepuaa mo 4 60 KommutekT 3ananuit
pasneny 3 yueOHOTO Kypca «Teopernueckue PI'P 2
OCHOBBI JICKTPOTCXHHUKH 25
Pemenne u opopmienne 3anaun 3 PI'P 2
4. Bce paznensl Kontposnb 4 35,65 [IpoBepka
TECTOBBIX 3aJaHUI
5. Bce pazpensr  |TTA Crnaya sx3ameHa 4 0,35 - DK3aMeH
Hroro:; 252




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jlisi  OIEeHKM 3HAaHWM, YMEHMS M ypPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIIUH,
PUOOpPETAaEMBIX BBITYCKHUKOM B IpOIECCe H3yYeHUs AUCHUILIMHBI «TeopeTnyeckue OCHOBBI
AIIEKTPOTEXHUKHU 2%, HCTIONB3YIOTCSI TEXHOJIOTUHU TPAAUIIHOHHOTO O0YICHHS:

- JICKLINH;

- IPaKTUYECKUE 3aHATUS B BUJIC PEIICHUS MHAUBUIYaJIbHBIX TECTOBBIX 3a1aHuil U 3aaa4 PI'P,
B KauyeCTBE 3aKpEIUICHHUsS TEOPETHUECKOr0 MaTepuana; OCBOCHUE IIaKETOB IPUKIIAIHBIX
MaTeMaTUYECKUX IPOrpaMM U KOMITbIOTEPHBIX MOJENEH;

- BBINOJHEHHE J1a00paTOPHBIX pabOT, KOTOPHIE MO3BOJSIOT MOHATH (U3WYECKUE MPOLIECCHI,
MPOUCXOISIIINE B HEIMHEUHBIX JIEKTPUYECKUX M MAarHUTHBIX LEISIX, LEMNSIX C COCPEAOTOUCHHBIMU
Y pacnpeeI€HHbIMU apaMeTPaMU B YCTAHOBUBILIEMCS U IMHAMUYECKOM PEKUMAX;

- MPOBEJICHNE PA3IHYHBIX (HOPM CaMOCTOSTEIBHON PabOTHI, KOTOPAasi BKIIOYAET MOATOTOBKY K
71a00paTOPHBIM U MPAKTUYECKUM 3aHATUSAM, PELICHHE pacueTHO-rpaguueckoil paboThl, a TaKxKe
OCBOEHHE TEOPETUUECKOT0 MaTepuaa.

6. MeToguyeckue ykazaHusl 110 OCBOCHHMIO U CUMIIIMHBI

6.1. OOyuaromuMcsi He0OXOIMMO O3HAKOMHUTBHCSA: C COJep)KaHHeM pabodell MporpaMMbl
mucuuruieel (nanee — PIIJI), ¢ memsaMu ¥ 3agadamMu JUCHUIUIMHBL, €€ CBSI3SIMH C JIPYTHMHU
JTUCIUIUIMHAMU  00pa30BaTENbHON MPOTrpPaMMbl, METOJIWYECKUMHU pa3paboTKaMu 1O JaHHOU
JVICIIATUTHHE.

6.2. Meronnyeckue yka3aHus Mpy MOJATOTOBKE K JIEKIIHOHHBIM 3aHATHSIM.

B xome nexkmumii paccMaTpuBarOTCS TEMbl W CBS3aHHBIE C HHMH TEOPETHUYECKHE U
MPAKTUYECKHE BOIMPOCHI pacueTa U aHalIM3a HEIMHEHHBIX JJIEKTPUYECKMX U MAarHUTHBIX Iemnei,
Herne ¢ COCPEJOTOYCHHBIMH W PAclpelesieHHBIMH TapaMeTpaMd B yCTAaHOBUBIIEMCS U
JTUHAMHYECKOM PEKMMAax; JAI0TCs PEKOMEHAAINU Ui CaMOCTOSTENbHONH pabOThl U MOJATOTOBKE K
NPaKTUYECKUM H JIA0OPATOPHBIM 3aHATHAM. V3ydeHue AUCIUIUIMHBI TpeOyeT CHCTEMAaTHYeCKOTO U
M0CJIEI0BATEIbHOTO HAKOIUIEHUS 3HAHU, TOITOMY MPOMYCKH OTJIENIbHBIX JEKIIMOHHBIX 3aHATHH He
MO3BOJISIIOT Pa3o0paThCsl B MOCIHEAYIOMIMX TeMax ydeOHoro Kypca. OOydaronumcs HeoOXOauMO:
nepes KaxIbIM 3aHSATHEM NPOCMaTpUBaTh KOHCIEKTHI JIEKIIUHA, €e OCHOBHBIE BOIIPOCHI; BCTIOMHHUTh
CYILIHOCTh METOJa pacyeTa U ajlrOpUTM pEIIeHMs 3ajjay; BOCIIOJIb30BAThCS, MPU HEOOXOJIUMOCTH,
CIHMCKOM PEKOMEHJIOBaHHOW suTepaTypbl. [Ipu 3aTpyiHEHUSX B BOCHPUSATHH TEOPETHUYECKOIO
Marepuala cienyeT oOpaTUThCS K KOHCIEKTaM JIEKIIMHA, K OCHOBHBIM JIUTEPATYPHBIM UCTOYHHUKAM
WX 33/1aTh BOIIPOCHI IIPETOIaBATENI0 Ha MPAKTUYECKUX U TaOOPAaTOPHBIX 3aHATHIX.

6.3. Meroanyeckne yKa3aHHs MPH MOJITOTOBKE K MPAKTUYESCKUM 3aHSATHSIM.

B xoze npoBefieHNsI MPAKTUYECKUX 3aHATUN YIITyOJSIOTCS U 3aKPEIUIAIOTCS 3HAHUS, YMEHUS
M HaBBIKM OOYyYaromMMCS METOJaM pacdyeTa M MOJCIUPOBAHMS HEIWHEHHBIX DIIEKTPUYECKUX WU
MarHUTHBIX LENei, Lene ¢ COoCpelOTOYEHHBIMH U paclpelesieHHbIMH IapaMeTpaMHu B
YCTAaHOBHBINIEMCS M TMHAMHYECKOM pekuMax. Ha MpakTHYecKuX 3aHSATHSIX Pa3BUBAIOTCS HABBIKH
UCIIOJIb30BaTh B pacueTax 3JMEKTPUUYECKUX IIeTell MaKkeThl MPUKIIAJAHBIX MaTEeMaTUYECKUX POTrpaMm,
a TaKk)Ke HaBBIKW CO3J[aHWSI KOMITBIOTEPHBIX Mojieneit. [Ipr moAroToBke K MpakTHYECKUM 3aHSITHIM
KaX/IbIif 00yUaromUNCs TOJIKEH:

— M3YYHTh TEOPETUIECKHE MaTEPHAIIBI TI0 KOHCIIEKTaM JICKITHIA;

— 3aKPEIUTh aJITOPUTM PELICHHS 33a]a4 ONpeIeIEHHBIM METO/IOM;

— MOJTOTOBUTH CITUCOK HESICHBIX BOIIPOCOB MO TEOPETUUECKON YacTH y4eOHOro Kypcea.

6.4. Meronnyeckue yka3aHus MPU MOJATOTOBKE K J1a00OPaTOPHBIM 3aHATHSM.

B xonme mpoBenenusi 1abopaTOpHBIX 3aHATHH NMPOMCXOAUT YIiyOlieHHe 00ydaroluMucs
MOHUMAaHMs TPOLIECCOB, MPOUCXOAALINX B HETUHEWHBIX HJIEKTPHUECKUX M MArHUTHBIX LEIMsX,
IEeMsIX C COCPEAOTOYCHHBIMH W PAaclpeleIeHHBIMU TIapaMeTpaMd B YCTAaHOBHBIIEMCS U
JUHAMUYECKOM pEeXUMax; MPUOOPETArOTCs yMEHUS W HAaBBIKM (PU3MUYECKOTO HCCIeIOBAHUS
HEJIMHEWHBIX 3JIEKTPUUYECKUX U MarHUTHBIX LTIl B YCTAHOBUBIIEMCS U TUHAMHYECKHUX pEXHUMaXx;
oOyyaromuecs: IpruoOPETaAIOT HABBIKM JUATHOCTUKUA U OTBHICKAHHS HEHCIPABHOCTU B HEJIMHEHHBIX



JEKTPUUECKUX U MArHUTHBIX LIEMAX, @ TaKkKe NMpU 00paboTKe HKCIEpUMEHTANbHbBIX AaHHBIX. [Ipu
MOJTOTOBKE K J1a00paTOPHBIM 3aHATHUSAM KKl 00yJatOLIHiCs JOKEH:

— U3Y4YUTh TEOPETUUECKUE MATEPUaAIbI 10 KOHCIIEKTaM JICKIHIA;

— 3aKpENUTh ATOPUTM PELLIEHUS 3a]a4 ONPEEIICHHBIM METO/I0M;

— BBIIIOJIHUTh MH/AWBU/YaJIbHOE JOMAIIHEE 331aHUe, COTIACHO METOMUECKOMY ITOCOOHIO 110
nabopaTopHbIM paboTaM yueOHOro Kypca.

6.5. MeTonnuueckne yka3aHus K BBIMIOJHEHUIO pACYCTHO-TPAPUIECKON pabOTHI.

3amanne pacy€THO-rpaduyeckoil pabOThl BKIOYAaeT B ce0s HECKOJBKO IM0]33jad,
BBINOJIHAEMBIX OOydaromuMes camocTosTenbHo. Kaxas noazanava sBiIseTcs MHAMBUIAYAIbHOW U
3aJaeTCs BAPHMAHTOM, KOTOPBIA OMpEAENsieTcs IO ABYM MOCICIHUM IHU(paM CTYICHYECKOTO
O6unera. OOpasel BBINOJIHEHUS 3aJaHUsl  pacu€THO-TpapuuecKod pabOThl COIACPKHUTICA B
COOTBETCTBYIOILIIEM MOCOOMH 1O yueOHOMY Kypcy. B pesynbraTe ocBOeHHUs Kypca, 00y4aromuics
JIEMOHCTPUPYET HAaBBIKM OCBOEHHMS METOJOB pacueTa HEJIMHEHHBIX JJIEKTPUYECKUX Lenen
IIOCTOSSHHOTO ¥ IEPEMEHHOI0 TOKa; YYUTCS ONpPENENATbh pPacyeTHbIM IIyTeM IOKa3aHus
U3MEpUTENIbHBIX MpuOopoB. ['paduyeckas yacTh pabOThl COJAEPKHUT IMOCTPOCHUE BPEMEHHBIX
rpadMKOB TOKOB M HANpPsKEHWH PACYCTHOM JIEKTPUYECKOW LEeNH IPH HECHHYCOMUIATbHOM
BO3/ICHCTBUM U B IEPEXOAHOM IIpoliecce. 3aluTa pacueTHoW-rpaduueckoil paboThl MPOUCXOIUT B
BU/JIE PELIEHUSI TECTOBOIO 3a/IaHUs.

6.6. CamocrosTenbHas paboTa BKIIOYAET B ce0sl BBINOJIHEHUE PA3JIMYHOIO poAa 3aJaHuil U
CaMOCTOSITENIFHOE M3YYCHHE TEOPETUYECKOr0 MaTepHuaja Mo y4eOHHKaM, Y4eOHBIM MOCOOWsSM WU
KOHCIIEKTaM JIEKIMH C HOJArOTOBKOH K J1a0OpaTOpHbIM M IPAaKTUYECKUM 3aHATUsAM. KoHTpousb
CaMOCTOSITENIbHOM PaboThl 0Oyyaroluxcsl HajJ MporpaMMoN y4eOHOro Kypca OCYILECTBISIETCS B
X0/ie 1a0OPaTOPHBIX U MPAKTHUECKUX 3aHATUH, a TaK)Ke MPU BBIIOJHEHUH pacueTHO-Tpauueckon
paboThI (pelieHne MPAKTUIECKUX 3a/1a4, OTYET IO JJA00PaTOPHOH paboTe, TECTUPOBAHHKE).



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue

(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
3 OIIK-4 (OIIK —4.1) Pacuemno-epaghuuecrkas paboma Ne2.
3aoaua 1
Omuem no nabopamopuwvim pabomam
Nel, No2
Tecmosvie 3a0anus Ne 1 — 50, Nel21 —
150.
Bonpocut k akzameny Ne 1 — 26, Ne49 —
No54.
OIIK-4 (OIIK —4.2) Pacuemmno-epaghuuecrkas paboma Ne2.
3aoaua 2
Tecmoegvie 3a0anus Ne 51 — 90.
Bonpocuwl k sxzameny Ne 27 — Ne4 8.
OIIK-4 (OIIK —4.3) Pacuemmno-epaghuuecrkas paboma Ne2.
3aoaua 3
Omuem no nabopamopnoii pabome Ne3.
Tecmosvie 3a0anus Ne 91 — 120.
Bonpocul k sxzameny Ne 55 — 63.

Cemectp

7.2. TunoBble 3aJaHUSI MJIM HHbIE MaTepPUAJIbl, HEO0X0AMMBbIe Il TEKYIIero KOHTPOJIst
7.2.1. KomnuiekT 3ajaHuii I BbINOJIHEHUsI pacuyeTHO-rpadguyeckoii padoThl
Tunossie npuMepsl 3a1aHUl

3agaua Nel «Pacuer HeJIMHEHHOM YIeKTPUYECKOI LeNH MePeMEeHHOr0 TOKa

B 3ananHOi, coryiacHO BapuaHTy, pacueTHOH JEKTPUUECKOil ienu Heo0X0AUMO:

1. Ilpou3BOABHO  3ajaiiTech MaKCUMaJIbHBIM 3HAYEHHEM BXOJHOTO  HAIPSDKEHUS.
N300pa3ute BpeMeHHbIE IuarpaMMbl Ha MHTEpBaje IBYX IEPHUOAOB BXOJHOTO U BBIXOJAHOTO
HaANpPsDKEHUH TOJYIIPOBOJHUKOBOTO BBINPSIMUTENS COIIacHO BapuaHTy (maker Mathcad), cumras
MOJIYIIPOBOTHUKOBBIHN JTHOJ MJI€aJIbHBIM.

2. Paznoxure B psg DPypbe KPUBYIO BBIXOJHOTO HAMPSHKEHUS TTONYIPOBOTHHUKOBOTO
BBIIPAMATENS U, (t), OTPAHHYMBIINCE MSTHIO HEHYNEBBIMH TAPMOHHYCCKHMH COCTABIISIONMMH

psna. 3amyuIINTe MOTYIHBIICECS BEIPOKCHNE HECHHYCOMIANbHON QYHKIMI HAanpsokenns u,, - (t) u

MOCTPOITE MaHHYIO KPUBYIO HaNpsDKeHHMS Ha HMHTepBasie JBYX mepuonoB. Iloctpoiite crektp
aMIUIUTY U (a3 MOJIy4eHHOTO CUTHAa;

3. Onpenenurte mokazaHus NMPHOOPOB PaA3IMUHBIX CUCTEM HM3MepeHHs: BoibTMeTp PV1 —
prOOp MarHUTOIJIEKTPUIECKON CUCTEMBI; BOIBTMETP PV2 — mpruOop 211eKTpOMarHuTHON CHCTEMBI;
BoJIbTMETp PV3 — mpubop BHIIPSAMUTENBHONW CUCTEMBI;

4. PaccuuTaiite HanNpsOKEHUE yy(t), OT KaKIOW cocraBusiomed psga Dypbe, B

Harpy304HOM pE3UCTOpE, CUUTas, YTO B KauecTBe (puiabTpa ucnonbdyerca L-dpunbrp. 3anummre
TIOJIy4EHHOE BBIPAKCHHE Uy (t) . [locTpoiiTe KpHBYIO HANpPSOKCHHS Uy (t) ¥ CpaBHHTE C KPUBOi

HanpspkeHus nyHkra 2. [loctpoiite cnekTp ammuuTyn U (a3 moisydeHHoro curHaia. Onpeaenure
JENCTBYIOIEE 3HAUEHUE HAIPSDKEHUS HAaTpy3KU;
S. Paccumraiite HanpsoKeHME Uy (t), OT Kaxaoi cocrapisiomed psaga @Pypee, B

Harpy304HOM pPE3HCTOpe, CUMTas, YTO B KauecTBe (QuiIbTpa ucnonb3yercs C-puiabTp. 3anumure



TOJyYEHHOE BBIPAKEHHC Uy (t) . [locTpoiiTe KpHUBYIO HalpsOKEHUs Uy (t) ¥ CPaBHUTE C KPUBOiA

HanpspkeHus: myHKTa 2. [locTpoliTe criekTp aMIuUTya u (a3 mojdydeHHoro currana. Onpenenure
JEHCTBYIOIIEE 3HAYCHUE HATIPSKCHUS HATPY3KU;

6. M3oOpasute cxemy 3arpaxaaromniero (moyocoBoro) L-C-puiabTpa, KOTOpBI HE0OX0AUMO
BKIIIOUUTE JUISI TIOJABJICHUS (TPOIYCKAHHWs) OJHOM YacTOThl TapMOHWKHU 3a/IaHHOW BapHaHTOM
(tabmuna 2). Paccuuraiite napamerpbl L-C-unbrpa. Paccunraiite HanpsokeHue Uy, (t), OT Kaxao#

cocTaBisiome psaa Oypbe, B HArpy304HOM PE3UCTOPE U MOCTPOUTHL KPUBYIO HAMPSKEHHS Uy (t) -

3agaua Ne2 «Pacuer mepexoaHbIX NMPOLECCOB B JIMHEHHBIX IEKTPUYECKHUX LemsiX
MEePBOro U BTOPOro MOPsiAKA»

B 3ananHOi, coryiacHO BapuaHTy, pacueTHOM JEKTPUYECKOH Lenu Heo0X0AUMO:

1 Paccuuraiite nepexonHbIl NPOLECC KIACCUYECKUM MemoOOM, Uil ITOTO BEIUUUHY
OJTHOTO M3 peakTuBHBIX 37eMeHTOB (L mnmmu C) npumute paBHbBIM HyNI0. OnpenenuTe 3aKOHbI
M3MEHEHUS NIEPEXO/IHBIX HANPSKEHUI Ha KaXKJIOM 3JIeMEHTe pacueTHoM uenu. Ciaenyer y4ectb, 4To
KJIH0Y S MEepEeKIII0YaeTcs U3 MoJIoKeHUs 1 B mosnokeHue 2 B MOMEHT BpeMeHH t = 0.

2 PaccumraiiTe YCTaHOBUBIIMKCS PEXHUM 70 KOMMyTanuu. Onpenennurte 3aKOHbI H3MEHEHHSI
HaIPsDKEHUI Ha BCEX DJIEMEHTaX MIEKTPUYECKON LIENU U TOKOB, IPOTEKAIOIINX B BETBSX.

3 PaccumraiiTe yCTaHOBHBIIHMICS PEXUM IOCIE KOMMYTAlHUU (MPUHYKICHHBIA PEXHIM).
Onpenenure 3aKOHBI U3MEHEHUS HAIIPSDKEHUN HA BCEX DJIEMEHTAaX JJIEKTPUUYECKOM LI U TOKOB,
IIPOTEKAIOIINX B BETBSIX.

4 PaccuuTaiiTe CBOOOAHBIM pexuM a1 MoMeHTa BpeMeHH t = 0, mpuMeHss 3aKOHbI
KOMMYTAalUU.

5 3anuimuTe 3aKOHbl M3MEHEHHUS IEepPEeXOJHBbIX HaNpsHKEHUH Ha BCEX 3JIEMEHTax
DIIEKTPUUYECKOW IEMU W TEPEeXOIHBIX TOKOB, MPOTEKAOMMX B BeTBsAX. l[locTpoiiTe rpaduku
NIEPEXOIHBIX HAPSYKEHUN U TOKOB.

6 PaccumraiiTe mMepexogHBI MPOLECC B JIMHEHHON SJIEKTPUYECKOW WENMH C JBYMS
PEAKTUBHBIMU 3JIEMEHTAaMH METOJIOM nepemenHuix cocmosanus. Cienyer ydecTb, 4TO K4 S
MEPEKITFOYASTCsI U3 MOJIOKEHHS 2 B MoJIoKeHue 3 B MoMeHT Bpemenn t = 107.

7 Cpenaiite HEOOXOIMMBIE BBIBOJIBI IO paboTe

3agaua Ned«Pacyer 3JIeKTPHYECKHX LeNeil ¢ pacnpeaeJeHHbIMHE IIapaMeTPpaMu»

B 3ananHOi, coriacHO BapUaHTy, pacueTHON 3JIEKTPUYECKOH 1IeTT HEOOXOUMO:

1. Onpenenuth BTOpUYHBIE MapaMETpPbl JIMHUU: BOJHOBOE CONPOTHUBIIEHUE, KO UIIUEHT
3aTtyxaHus U Ko3dduument pazpl.

2. HaiiTn BXOJHOE CONPOTHBICHHE JIMHUH B PEXKHUME HArpy3Kd, IMPHU XOJOCTOM XOJ€ H
KOPOTKOM 3aMbIKaHHH.

3. Paccunrare HampspkeHHE Ha BXOJE JIMHWU, TOKH B Hadaje W KOHIE JIMHHH, MOTEPIO
HaNpPsDKEHUS B JIMHUU.

4. HaiiTn akTUBHYIO MOIITHOCTH B Havasie tuHuu U KI1/] nepenaun.

Tembl NMCbMEHHBIX PadOT

Ne i/ TeMbl
1. PacyeTr HENMMHENWHOM JIEKTPUYECKON LIENU IEPEMEHHOT0 TOKA.
2. Pacuyer nepexoaHbIX MPOLIECCOB B TUHEUHBIX JJIEKTPUUYECKHUX LIEMSAX MEPBOTO U BTOPOTO
MOPSIKA.
3. Pacuer s51ekTpuyecKkux nemnen ¢ pacnpeieJ€HHbIMU apaMeTPaMH.




KpaTKOC ONMMCAHHUE U PErJIAaMEHT BBINNOJTHCHUSA

PacuérHo-rpaduueckass paboTra COCTOMT M3 TpexX 3a7ady, KOTOpbIe BBHIMOJIHSIOTCS B
nuceMeHHOU ¢opme. Kaxnas 3amaua odopmisiercss B popmare A4 U COAECPKHUT PACUETHYIO,
rpaduueckyro yactu ¥ oOoOmaroninii BeiBoJ. CTyaeHTaM BbIIAeTCS METOJMYECKHE YKa3aHHUsS K
BBHITIOJTHEHUIO pacdyeTHO-Tpaduveckor paboThl, TJe MPONHUCHIBaeTCS (OPMYIMPOBKA BapHAHTA,
MPUBOJUTCS 3aZlaHie U 00pa3ell BHIMOJHEHUS Kaxaoh 3amaun. HeoOxomumble IJIsl BBIYMCICHUN
YpaBHEHHUS JOJKHBI OBITH MIPEJICTABICHBI B OOIIEM BHJIE, a 3aT€M C IOJICTABICHHBIMU YHCIOBBIMU
3HayeHUsIMHU. CXeMbl, pUCYHKH, IpaUKu, JuarpaMmbl JOJKHBI OBITH BBIIOJIHEHBI B COOTBETCTBUU
¢ ECKJ/l. OpuruHambHOCTh TEKCTa pPacuyeTHO-TpapuuecKoil pabOThl MPOBEPSETCS B CUCTEME
AHTUILIATUAT U JOJDKHA COCTABIIATH HE MeHee 50%.

Kpurepun oneHku:

Kpurepum ouenku:

- OLCHKAa <«Ba4YTCHO» BLICTABIIACTCA CTYACHTY, CCJIM BBIIIOJHCHBI BCC IYHKTHI 3aJa4ud U
collepkuTcs HeoOxonumasi rpadudeckas 4acThb, a TaKXKe OTCYTCTBYIOT TIpyOble OIIMOKU MpH
pacuerax;

- OIICHKA «HE 3a4TEHO0)» BBICTABISIETCS CTYACHTY, €CJIH HE BBHIMOJHEHBI BCE MMYHKTHI 3aJauH,
OTCYTCTBYET TpaduuecKas 4acTb, U CIICJIaHbl TPyObIe OIMOKH B ABYX WJIM OOJIee IMyHKTax.

7.2.1. KOMILUIEKT OTYETOB MO0 JIa00paTOPHBLIM padoTam

JlabopaTopuas pa6ora Nel «MccienoBanne HeJJMHETHOM MHAYKTUBHOCTU U SIBJIEHUS
t¢eppopezonanca»

dopma oTueTa no jadopaTopHoii padore Nel

BrInomHUTE MHAUBUAYATBHYIO pacUeTHYIO 4acTh; MccnenoBarh 3aBUCHMOCTh MapaMeTpoOB
KAaTyIIKH C (eppOMarHUTHBIM CEpPJEYHHKOM OT MPHJIOKEHHOTO HampsbkeHus; Mccnenosath
SBIIEHUE PE30HAHCA HAMPSKEHUSI B 1IETIH C HETMHEHHOW WHAYKTUBHOCTBIO.

JlaGopaTopnasi pabora Ne2 «McciieqoBanne NaCCHBHBIX YeTHIPEXNOJCHUKOB

dopma oTueTa no jadbopaTopHoii padore Ne2

OmnpenenuTts ¢ TOMOIIBIO OMBITOB XOJIOCTOTO X0Aa U KOPOTKOTO 3aMbIKaHUs KOA((HUIIUEHTHI
YpaBHEHUW HCCIEAYEMOTO YETBIPEXMOMIOCHUKA; OMNpeAenuTh MmapaMeTpbl 31eMeHTOB T-cxembl
3aMEIIeHUS UCCIIEYEMOTO YEThIPEXTOIOCHHKA.

JlabopaTopunass pabora Ne3 «McciaenoBanme pacnpeneneHHsi HAINPSKeHUsl BAOJIb
OTHOPOJAHOW JJIMHHOMH JTUHUU

®opma oTuera 1o JadoparopHoii padore Ne3

SKCHepI/IMeHTaJ'II)HO CHATH pacupcaciICHUC JleﬁCTBYIOHIeI‘O SHAYCHUA HAIIPSXKCHUA BOOJIb
OJIHOPOAHOM JUIMHHOM JMHUM IPHU XOJIOCTOM XOJ€, KOPOTKOM 3aMBIKAHUU U B COIJIACOBAaHHOM
pexxume; [loayunts rpaduku pacnpelneneHus] HamnpsHKEeHUS pacyeTHbIM IyTeM OJIHOPOJHOMN
JUIMHHON JIMHUM TIPU XOJOCTOM XOJE, KOPOTKOM 3aMblKaHMM M B COIJIACOBAHHOM DEKUME;
OT00pa3uTh pacnpeneneHus HAMPsHKEHUs OT TMHBI OJTHOPOTHON JTMHUU TIPU SKCTIEPUMEHTATBHOM
MCCJIEOBAaHUM U IIPH ITOMOIIY pacyeTa.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

Otuer mo mabopaTOpHBIM paboTaM COAEPKHUT pacUeTHYI0, TpadUUecKyl0 YacTu U
o0oOmaronuii BeiBoA. [Ipy BeIMONHEHUH (PU3HUECKOTO IKCIIEPUMEHTa B J1a00paTopuu, CHUMAIOTCS
NOKa3aHUs NPUOOPOB U B JaJbHEHIIEM OHU 00pabaThIBAlOTCS pacdeTHBIM myTeM. [lo pesynbratam
BBIYMCIICHUI BBINOJIHSACTCS OIpeneseHHas rpadudeckas 4vacth ordeta. OdopmieHue ordera



IPOMCXOJUT CTYIAEHTOM camocToATenbHO. Ha kaxayro maboparopHyio paboOTy OTBOIUTHCS 2
y4eOHBIX Yaca.

KpuTtepuu oneHku:
- OLICHKA «3a4TEHOY» BBICTABIISIETCS CTYACHTY, €CIIH BBIIOJHEHBI BCE ITYHKThI HCCIICOBAHMUS
U cozieprkaTcsi HeoOXoaumMas Tpaduueckas 4acTb, 0000IAIOINT BEIBOJ 110 JIAOOpAaTOpHOI padoTe;

- O€HKAa «HE€ 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIN CACIaHbL FPY6BIC OIINOKH B JABYX WA
Oonece IMYHKTaxX U AaHbl HCTIPABHUJIbHBIC OTBCTHI HA JOIIOJIHUTCIBHBIC BOIIPOCHI.

7.2.2. KoMILIeKT NMPUMEPHLIX TECTOBLIX 3aJaHuH K MNPaAKTUIECCKUM 3aHATHAM

3aganue 1
I, r(l r(l LA
| ‘ 3 —

4 |2 r /
—— 1] 2
1

/ U,B

_U> 0

10 20 30 40 50
B HenuHeHOM! 351eKTpUUecKol 1enu MocTossHHOro Toka l2 =4 A, r =10 Om.
Tok | paBen ... A.

3aganue 2

/ N

20 40 60

OnpenenI/ITe ANHAMHUYCECKOC COIMPOTUBIICHUC B pa60qel71 TOuke A.

3ananue 3

[TpenenpHas craTuueckas MeTis rucrepesrca GeppoMarHuTHOrO MaTepuaia, y KOTopoi
HauOOJIbIIIAast OCTATOYHAS MAarHUTHAs HHAYKIOHA UMECT BU. ..
BapuaHThI 0TBETOB!:
B/B,
+1

-1 H/Ho
+1




-1 H/Hq

B)

3aganue 4

K oOmotke katymku, umeromeir W = 5 ButkoB u R = 8§ OM, NpHUIIOKEHO MOCTOSHHOE
Hanpspkenue U = 40 B. Beauunna M/IC, co3naBaemasi KaTylkoi paBHa ... A.

3amanue 5
D
e
S p : D A ¢
wdTPpP 0
o— P A 1\
! N
L_—__1 I
cp

M/IC y npuBeIeHHOW MarHUTHOM 1EMN OMPEIENACTCS YPABHEHUEM ...
BapuaHThI 0TBETOB!:

a) W=®[_ +D;0;

0) lw=HI_+H;5;

B) lw=Bl_,+B;J;

r) IW:E+%.

cp

3aganue 6
S @ Ta |B
/ey G nu
° d : P Y /T
W d ; o :\ 1 /
L m - — _ J
lep H

0 200 400 600 A/m

Ecnu Benmmunna MJIC F =200 A, niuna cpeneii tuaud lep = 0,5 M, miomans monepeyHoro
cedyenust MarauTonposoaaS = 1-102 M? u JaHa OCHOBHAS KPUBas HAMATHUYUBAHHUS



Marepualia CepJICYHNKa, TO MAarHUTHBIA MOTOK @ COCTaBHT. ..

3amanmue 7

K karymike ¢ ¢eppoOMarHuTHBIM CEPJICYHUKOM C YUCIOM BUTKOB W IPUIIOKEHO HAMpPSIKEHHE
u=Up,Sin ot. Bolpaxkenue, s ONpeNeNeHdss MarHUTHOTO TMOTOKA B CEPIACYHUKE IO 3aKOHY

BHGKTpOMarHI/ITHOﬁ WHAYKOWU UMECT BU] ...
BapHaHTLI OTBETOB.

a) @ = Yn sin(awt +90°) ;
2]

0) @= Yn sin wt ;
W@

B) @ = 21 gin( ot — 90°):
Wao

r) @ = U—msin( wt+907).
@

3ananue 8

rl

B marautno# nenu ¢ nepemennoit MJIC nanpsibkenne U, cOrTacHO BEKTOPHOH Auarpamme,

HalAeTcs U3 ypaBHEHUS ...
BapuaHTBI 0TBETOB:

a)U=jxl+U,

6) U =rl+jxl+U,

B U=rl+U,

nuU=rl+jxl-U,

3ananue 9

HecunyconnansHoe HanpsiKeHue,

U =802 cos(at) + 26v/2 cos(2at) .

JelicTBytoliee 3HaYEHUE HATPSIAKEHUS PABHO ...

OtBer OKPYTJIUTC OO0 LECJIBbIX YUCCII.

3aganue 10

D e

n
\&J

MMpEaACTaBJIICHO

B.

psaaoM

Onpenenuts NOKa3aHUE aMIIEPMETPA FIEKTPOMAarHUTHON CUCTEMBI, €CIIH

Dypse:



e =100+ 200+/2sin (3wt ) +1504/2sin (4at)B, wL =10 Ow, % =120 Om.

3aganue 11
u A}
10 - -
>t
0 2 | T 2T
_14 L _

OHpe,I[eJ'II/ITe MOCTOSAHHYI COCTABJIAIOINYI0 HCCUHYCOUAAIBHOTO IIEPUOAUICCKOTO
HAIIPS>KCHUA.

3amanmne 12

HecunyconnansHoe HanpsKkeHUe, TPeACTaBICHO psaaoM Dypbe:
u =230 cos(200t +34°) +94 cos(600t +18°) + 42 cos(1000t —6°) .

VIJ10Bast 4acTOTa MATOM rapMOHUKH HAIIPSKEHHs PaBHa ... ¢ .

3ananue 13

RIS

t=0 IK‘

HezaBucuMoe HavyanpHOE YCJIOBHUC 3aIIUCBIBACTCS BBIPAKCHHUEM ...
BapI/IaHTLI OTBETOB.

a) ic(0-) = ic(0+) = U/R;

6) uc(0-) = uc(0+) = U;

B) ic(0-) = ic(0+) = U/(2R);
r) Uc(0-) = uc(0+) = U/2.

3aganue 14

— ot
o @

Ecnu B anekrpudeckoii ienu R =2 Om, L = 0,6 I'n,
TO IOCTOSIHHASI BPEMEHH ITEPEXOHOTO IIPOIiecca T COCTABHT ... C.



3aganue 15

DY
I
L1 >
R
) i
- cC=o0

B momenT kommyTanuu t = 0+ 3nauerue Toka i2(0+) paBHo ...

3aganue 16
R, =500 L=0,11

_y_%rm_
C‘*)e(t) C;':O_G [] R, =5

XapakTtep NepexoJHOTO MPoIecca B AJICKTPUICCKOH TSI ...
BapuaHTBI 0OTBETOB:

a) anepuoaUICeCKUi

0) KpUTUYECKUI

B) KoJieOaTeNbHbBIN

3ananue 17
C=20-10"°

=
P

Haiinure 3unauenust Uc(0+) u uc'(0+) mis uuciaeHHoro pemieHus auddepeHHaIbHoro
yYpaBHEHHSI BTOPOTO MOPSIKA OTHOCHTEIBHO Uc B 3aIaHHOM TIETIH ...

BapuaHThI 0TBETOB!:

a) 0 B; 100 B/c;

6) 0 B; 5000 B/c;

B) 0 B; 500 B/c;

r) 100 B; 0 B/c.

3ananue 18

]R2=1oo

duc,
dt

VYKaxuTe Kakoe ciaaraeéMoe Iociie 3Haka paBeHCTBA B [IPUBEAEHHOM YPABHEHUN U3 CUCTEMBI
ypaBHEHUH, COCTABICHHOM 110 METOIY IEPEMEHHBIX COCTOSIHHS, HEOOXOTUMO HUCKITIOUNTH?
BapuaHThI 0TBETOB!:

a)l

0)2

= Ucy + AUy +agUgy +0yi g + byl +a,(1)




B) 3
r)4
n) 5
e)6

3aganue 19

ITo pe3yjibTaTaM HCCIICAOBAHUSA I-IGTI:IpéXHOJIIOCHI/IKEl CO CTOPOHBI MEPBUYHBIX 3a)KUMOB U B
PEXKUME KOPOTKOI'O 3aMbIKaHHs CO CTOPOHBI BTOPHYHBIX 3aKMMOB:

j90° i60° i30°
U, =100e’™, I, =5e'", 1,=3e",
OTIpEIeNIUTh |!21| JUISL CHCTEMBI yPaBHEHUH YETHIPEXTIOIIOCHUKA
L=Y,U,+Y,U,
1, =YyU, +Y U,
B OTBECTC ACCATUYHAsA I[p06]5 pa3ﬂenﬂeTc51 TO"IKOﬁ NN SaHﬂTOﬁ.

3amanue 20
— |' |' —

& —e
VYka3zanHas cxema (puiIbTpa COOTBETCTBYET ...

BapuanTsl 0TBETOB:

a) MOCTOBas

0) I'-o0pa3nas

B) T-o0pa3Has

r) [I-o6pa3nas

1) T-oOpa3Hast ypaBHOBEILICHHAs
e) [1-o6pa3nas ypaBHOBEIIEHHASI.

3aganue 21
[ ||

& ]
| |

% ]

Ha pucynke npezcrasiena cxema GuibTpa ...
BapuanTsl 0TBETOB:

a) HU3KUX 4acTOT

0) BBICOKHMX YacTOT

B) MOJIOCHOTO

T) 3arpakJaroliero

3axaunue 22

K mMHHOW NMHMM C BOJHOBBIM CONPOTHBIEHHEM 75 OM B pexume ¢ Harpyskoi 125 Om
MOJIKII0YEH NCTOYHUK nocTtosaHon I /C.

ITpsimast BonHa Toka 400 MA.

Yemy paBeH TOK B KOHIIE JIMHUM TTOCTE OTpakeHHs (B MA)?

3aganue 23

JlaHbI IepBUYHBIE MApaMeTPhl IIHHHOM 1uHuK Oe3 moteps Lo=40-10° I'n, Co=4-10"? .



Ornpenenure BOJTHOBOE conpoTuBicHUE (B OM).
3ananue 24

JIaHBI IEpBUYHBIE TAPAMETPBI JTMHHOM IMHIN 6e3 oTepb Lo= 20-10° I'n, Co= 8-101? .
OnpefenuTe JINHY BOJIHEI (B METPax) IS CHIHANA ¢ yacTotoi 10° I'm.

KpaTlcoe OlMMCaHHUE U PEIJIAMEHT BbLINMOJTHCHUS

TecToBrIe 3agaHus pEeIIar0TCd C IMOMOIIBIO IMAKETOB MATEMATUYCCKHUX W KOMIIBIOTCPHBIX
MOJCTICH. OHCHI/IBaeTCH IMPAaBUJIBHOCTL BBIIIOJIHCHHUA 3aJaHUA W KOJIUYCCTBO MJOIIYIICHHBIX IIPpH
BBITIOJTHCHHH 3aJJaHUA OIINOOK

Kpurepun oneHku:

- «3aUTEHO» - PEIICH MaKEeT 3aJlay Ha MPAKTUYECKOM 3aHATUU U CICJIaHbl HE3HAUYUTEIbHbIE
OIHOKH;

- «HE 3a4TEHO» - CJICJIAHBI TPYOBIC OMMOKHY B JBYX 33aJJaHUSX U OoJiee.



7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS

AUCHUILINHBI

7.3.1. Bonpochl K NpOMeKyTOYHOM aTTecTaluu

Cemectp 4
Ne i/ Bonpocekl K hk3aMeny

1 Henuneiiapie 351eMeHTHI, KIaccu(DHUKAIMs, UX CBOWCTBA U XaPaKTEPUCTUKH.

2 Cr1ocoOb! OIMCAHUS XapAKTEPUCTUK HEJIMHEHHBIX 3JIEMEHTOB.

3 I'papuueckue Merompl pacyera HEJIMHEHHBIX 1enedl IOCTOSHHOrO TOKa IpH
110CJIE0BATEIbHOM U NapauI€IbHOM COEIMHEHUU 3JIEMEHTOB.

4 I'paduueckue MeTo/pl pacueTa HEIMHEHHBIX LIENEeH MOCTOSHHOIO TOKA MPHU CMEIIAHHOM
COEJIMHEHUH JIEMEHTOB

5 |Pacuer HenMHEHHBIX LIeNeH METOI0M SKBUBAJIEHTHOTO reHepaTopa.

6 IlpuBeeHre HETMHEHHOM 1eNH K JTMHEHHONW. MeTo bl JIMHeapu3aluy U ampoOKCUMAIIUH.

7 PacueT HenMHENHHOM LIeny METOJ0M JABYX Y3JIOB.

8 Cratnueckoe u auddepeHunanbHOE CONPOTUBICHUS HEIMHEHHBIX 3JEMEHTOB, HX
OIpe/iesIEHUE U Ha3HAYEHUE CONIPOTUBIICHUH.

9 OO01mass xapakTepuCTHUKa YacTOTHOro aHanu3a ueneid. CrnekTpaibHOE IpeiCTaBICHUE
NEPUOANYECKUX CUTHAJIOB.

10 PaznoxkeHne  mepuomMYecKold — HECHMHycOMJaIbHOH  (yHKmmu B psag  Dypse.
AHaJINTHYECKUE BBIPAXKEHUs HaXOXKJIeHUs Kod(duunenToB psga Dypbe.

11 CBsi3b (pOpMBI KpUBOW HECHHYCOMIAIBHOW (YHKIMH M KOXPPHUIHEHTOB psga Dypbe.
Onpeznenenue u cBoiicTBa koddduureHToB psjga Dypse.

14 Pacyer nenu npu ,E[eﬁCTBHH HECUHYCOMJIaJIbHBIX CUTHANOB. JlelicTByromME 3HAYCHHUS
TOKOB M HaIllPsDKEHUH.

15 |BausHue xapakTepa 1€y Ha NpeoOpa3oBaHUE CIIEKTPa CUTHAJIA.

16 OHepreTuyecknue XapakTepPUCTUKU HECHHYCOUIANBHEIX  CHTHAIIOB. MomHocTh  1pu
HECHUHYCOMIAJIbHBIX NIEPUOINYECKUX BO3/ICHCTBUSIX.

17 Pe3oHaHCHBIE ABJIEHUS B LIEMAX HECUHYCOMJAIBHOIO TOKA. BiIusHME MHIYKTUBHOCTEH H
eMKOCTeH Ha (OpMy KpPUBBIX TOKA U HANPSXKEHUSI.

18 Beiciie rapmMoHuMKHM B TpexdasHbIX LensxX. BiMsHue TapMOHHMK KpaTHBIX TpeM Ha
peXUMBI pabOTHI B TpeX(Pa3HbIX HEMsIX.

19 |Onpenenenne marHuTHOM nenu. Kinaccudukanys MarHuTHbIX Henen.

20 [3akoHBI MAarHUTHBIX IIeNe. AHAJIOTHH MEXTy MAarHUTHBIMH U DJIEKTPUYECKIMH HETISIMH.

21 Pacuér HeoqHOpOIHOM Hepa3BeTBIEHHON MarHUTHOM nenu ¢ nocrossHHoi MJIC. Tlpsamas
U oOpaTHas 3aJauu.

22  [3axonsl Oma u Kupxroda 1si MarHUTHBIX HIETIEH.

23 MarnutHas nens ¢ nepeMeHHol M/IC. Cxema 3aMelieHns, 2IEMEHThI CXEMBI 3aMELIEHUS,
Ha3HayCHHeE.

24 VYpaBHEeHHE 3JIEKTPUYECKOTO COCTOSIHMS, CXEMa 3aMelIeHHs M BEKTOpHas Jauarpamma
KaTYIIKH HWHIYKTUBHOCTH C MATHUTONIPOBOJOM B LIENN CUHYCOMIAJIbHOTO HAIPSKEHUS.

o5 @Deppope30HaHC TpU  MOCIEAOBATEIBHOM COECIMHEHUM HEIWHEHHOM KaTylIKH |
KoHieHcaTtopa. KoadduimeHT crabunuzanum no HanpsHkKeHUIo.

26 [[Ipmpona moteps B MarauTHOM 1enn nepemeHHoin MJIC.

27 [lonsTHA O mNEpexXOoAHBIX IIpoleccax. J3aKOHbl KOMMYTAlUH. OHEPreTUYecKoe
000CHOBaHNE 3aKOHOB.

28 [TepexoaubIil 1 MPUHYKIEHHBIN peKUMBI. [[0SICHUTH rpaduuecKd U aHATUTHYECKU CBSI3b

MCKIYy HUMMU.




Ne i/

Bonpocsl Kk Yk3aMeHy

[lepexonubiii 1 cBOOOAHBIN pexumbl. [losicHUTH Tpaduyeckn M aHAIUTUYECKH CBS3b

29 MEXy HUIMH. AHAJTMTUYECKOE OMUCAHNE CBOOOTHBIX PEKUMOB.

30 HezaBucuMble M 3aBUCHUMBIE HadaylbHble ycioBus. Ilopanok pacuera IepexomHbIX
IIPOLIECCOB KJIACCUYECKUM METOOM.

31 CocraBnenue XapaKTEPUCTHIECKOrO  YPaBHEHHS. CBsi3pb MEXIy YHCIOM pPEAKTHUBHBIX
9JIEMEHTOB M KOJIMYECTBOM KOPHEH.

32 IlepexoaHbIl IpolecC B JIMHEMHBIX OJJIEKTPUYECKHUX LENAX IEPBOro  IMOPSAKa:
nojkiaro4eHue R-L-1ieny K MCTOUHUKY HOCTOSSHHOTO HalPsKEHHUS.

33 IlepexoHbIi MPOLIECC B JTUHEHHBIX AJIEKTPUYECKUX LIEISX IEPBOrO MOPSAAKA: KOPOTKOE
3ambikanne R-L-emnu.
IlepexonHblii npoLecC B JMHEMHBIX DJIEKTPUYECKMX LEMAX IEpPBOro  IOpsaKa:

34 |orkmioyenne R-L-memu OT HMCTOYHHMKA TOCTOSHHOTO — HampspkeHus. [IpudmHBI
BO3HUKHOBEHUS ONACHBIX NEPEHAPSKCHUN.

35 IlepexoaHbpI IpoulecC B JIMHEMHBIX JJIEKTPUYECKHX LENAX NEPBOro  IMOPSAKa:
nojkiaro4eHue R-L-1ieny K MCTOUHNKY HEPEMEHHOTO HAaPSKEHMSL.

36 IlepexoaHbpI IpoulecC B JIMHEMHBIX OJJIEKTPUYECKHX LENSAX NEPBOro  IOPSAKa:
nojkiaroueHue R-C-11enu K MICTOYHUKY HOCTOSIHHOTO HAPSKEHMUS.

37 ITepexonHBIM IIPOLECC B JIMHEWHBIX 3JIEKTPUYECKHUX LIEMAX MEPBOrO MOPAAKA: KOPOTKOE
3ampikanne R-C-nienn.

38 IlepexonHblii nponecC B JMHEMHBIX JJEKTPUYECKMX LEMAX IEPBOro IOpsKa:
nojkiroueHne R-C-1enu Kk HICTOYHUKY NEPEMEHHOTO HAIPSKEHHUSL.
IlepexonHblii npouecC B JIMHEHHBIX JIEKTPUYECKUX LEMSIX BTOPOro IOpsKa:

39 |amepmommueckuii paspsn kouaeHcaropa B R-L-C-menu. JIMTENBHOCTH TEPEXOHOTO
poruecca.
IlepexonHblii TpoLecC B JIMHEHHBIX AJIEKTPUYECKUX LEMSIX BTOPOro IOpsAKa:

40 |xputmueckuidd pazpsn KoHaeHcaropa B R-L-C-menm. [[nmuTensHOCTH  TEPEXOIHOTO
poruecca.
IlepexoaHbII MpOLECC B JIMHEHHBIX JJIEKTPUYECKUX LEMAX BTOPOro IMOPSAIKA:

41 |koneOarenbHbI paspsn KoHjaeHcaropa B R-L-C-menu. JauTenbHOCTH NEPEXOIHOTO
nporiecca.

42 [TpeoOpaszoBanue Pypne u Jlanmaca. Orpanndenus BUIOB MpeoOpa3oBaHuil. CyIIHOCTh
OIIepaTOPHOT0 METO/Ia pacyeTa.

43 |OneparopHas cxema 3amenieHus. 3akoubl OMa u Kupxroda B onepatopHoit popme.

44 |O6patHoe npeobpazoBanue Jlannaca. HaxoxaeHue OpurnHagoB HCKOMbIX (YHKIUH.

45 |HexoppekTtabie kommyTtanuu. O0001IEHHBIE 3aKOHBI KOMMYTAITUH.

46  |IlepexoaHble M UMIYJIbCHBIE XapakTepucTHku. MHTerpan lroamens.

47 Merton nepemeHHbIX cOcTOsIHUSL. COCTaBIEHUE CUCTEM YPaBHEHHUM METOJOM MEPEMEHHBIX
COCTOSTHUSI.

48 IlepexonHbie MpOLEeCChl B HEJIMHEWHBIX AIEKTPUYECKUX LEMSAX. YCIOBUS YCTOWYMBOCTH
JIEKTPUYECKUX LIETIEH.

49 Omnpenenenue YETBIPEXITOJIFOCHUKA. Bunel, ypaBHEHUs U napaMmeTpsl
YETHIPEXITOJIFOCHUKOB.

50 OKBUBaJEHTHbIE CXEMBbI YETHIPEXITOJIFOCHUKOB. Omnpenenenue apaMeTpoB
YETHIPEXTOJIOCHUKOB AKCIIEPUMEHTAIbHBIM U PACUETHBIM ITYTEM.

51 OCHOBHBIE THUIIBI COEIWHEHHW YETBIPEXIOJIIOCHUKOB. OrlpeneneHre napaMeTpoB
COCTaBHBIX YETHIPEXITOJIFOCHUKOB.

52 [Bxomnbie u mepenaTouHbie GYHKIIUNA YETHIPEXTIOIIOCHUKOB.

53 XapakTEepUCTUYECKUE MApaMeTpbl YETBIPEXIIONIOCHUKOB: IIOCTOSHHAs Iepelayu U

XAPAKTCPUCTHUICCKOC COMMPOTUBJICHUC YCTHLIPCXIIOJIIOCHUKA.




Ne /i Bonpocsl Kk Yk3aMeHy

54 [Tonsitue oanekTpuueckoro ¢uiabTpa. OOmme TpeOoBanus K QuiabTpaMm. Tumsl
AIIEKTPUUYECKUX (DHIIBTPOB.

55 Omnpenenenue Uueneﬁ C pacmpeneleHHbIMU MapaMmeTpamu. llepBUuHBIE MapameTpsl
JUTMHHBIX JIMHHAMN.

56 |[YpaBHeHUS IIMHHOM JMHUY JUUIsI MTHOBEHHBIX 3HAYEHUH TOKOB M HANPSKCHUH.

57 Pemenne cucremsl ypaPHeHHfI JUIMHHBIX JIMHUM N7 YCTaHOBUBILIETOCS PEXHUMa IPU
CHHYCOUIAJIbHOM BO3/ICHCTBHH.

58 Bropuunsie napaMeTpsl JunHHOM nuHuM. [locTosiHHAs pacnpocTpaHeHHs] U BOJHOBOE
COIPOTHBIICHUE UIMHHON JINHUH.

59 [YpaBHenue nepenauu OJHOPOAHOM JMHHUHU C paclpeieIeHHbIMU TapaMeTPaMHU.

60 [Tagaromue u oTpaxkeHHbIE BOJHBI B JuHUU. KoadduuueHnt orpaxkenus. DazoBas
CKOPOCTb.

61 |[/[muHHBIC MTUHKUK O3 MCKaKeHMH. J[TMHHBIC TMHUN O€3 MOTEPh.

62 [Pexxumbl paboThl InHMK 6e3 moTephb. CTOSYKE BOJHBI B JIMHUH 0€3 TOTEPb.

63 [CmocoOsl M13MEHEHNsT BOTHOBOTO CONPOTUBIICHHUS JITMHHON JIMHUH.

7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
Cemectp POBCACHIN Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
aTTecTaluu
4 JK3aMEH [IpaBuibHO pelieHa 3aaa4da u

BepHBIfI OTBET Ha 2 BOIIpOCa

«OTJIMYHO»
9K3aMEHAIlMOHHOI 0 Oniera, OTBET
Ha JOINOJIHUTENBHBIA BOIIPOC.
[IpaBuibHO pelieHa 3a1a4da u
BEPHBIN OTBET Ha 1 Bompoc
«XOpOLIOo»

9K3aMCHAIIUOHHOT'O 6I/IJ'I€Ta, OTBET
Ha JOIOJHHUTEIbHBIN BOIIPOC.

[IpaBunbHO pemreHa 3aayva,
«YIOBIETBOPUTEIHHO» BEpHBIN OTBET Ha 1 BOmpoc
SK3aMEHAIIMOHHOr0 OMIeTa.

HeraBI/IJ'IBHO pclicHa 3a1a4a,
«CHEYOOBJICTBOPUTECIIBHO» HEBCPHBIC OTBETHI HA BOITPOCHI
OK3aMCHAITMOHHOT'O ounera.




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHMK, yueOHOe

KoJsimuecTBO B

HAY4YHOM
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) TI'ox u3nanus oudamoTexe /
n/n MeToAnYecKoe mocooue,
HanmenoBanue
NPaKTHKYM, JAP.) 3EC
1. ATtabexos I'. 1. OCHOBBI TEOpHUH LIenEH y4eOHUK 2020 SBbC «JIaHbY»
2. | Atabekos I'. W. Teopernueckrne OCHOBBI 3JEKTPOTEXHUKHU yuebHoe mocobue 2019 OBbC «Jlanb»
3. | byreipun I1. A., TonueeB OCHOBBI 2JIEKTPOTEXHUKU y4eOHUK 2019 9bC
0O.B., lllakup3sxos ®. H. "KoHcynbTaHT
cTyneHra"
4. | berukos I0.A., BBeneHune B TEOpETHUECKYIO yuebHoe rnocobue 2018 9bC «Jlanp»
3onotHuukuiit B.M., 3JIEKTPOTEXHUKY
Conosbesa E.b., UepHbiieB
DL
5. | I'aBpuios JI. I1. Pacuer n MmoznenvpoBaHue JMHENHBIX y4eOHUK 2018 9bC
3JIEKTPUYECKHUX Lenei ¢ npuMenenueM [1K "KoncynbTant
CTyJieHTa"
6. | Anommonckuii C. M. TeopeTnueckre OCHOBBI 3JIEKTPOTEXHUKHU MIPaKTUKYM: 2017 OBbC «Jlanb»
yuebHoe rmocobue
7. | beneuknii A. ®. Teopust TMHENHBIX SJEKTPUUECKUX IIeTel y4eOHUK 2017 OBbC «Jlanb»
8.2. lonosiHMTE/ILHAS JIMTEPATYPaA
KoimnuecTBo B
Tun (yueOHuk, yueoHoe o
HAY4YHOM
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) Tox u3nanus oudamorexe /
n/m MeToAnYecKoe mocooue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1. | 'anbmepun M. B. DNEeKTPOTEXHUKA U IEKTPOHHUKA y4eOHUK 2020 9bC

"ZNANIUM.CO




Tun (yueOHuK, yueOHOe

KoJsinmuecTBO B

Ne nocooue, yuedHo- Hay=nou
wn ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) METOIHUECKOE OCOBHe, TI'ox u3nanus oudamoTexe /
npaKTHKYM, 1p.) HaumenoBanmue
IBC
VE
2. | byreipun I1. A., TomueeB O. | OCHOBBI 3I€KTPOTEXHUKU y4eOHUK 2019 3BC
B., llTakup3zsunos @. H. "KoHcynbTaHT
cTyneHra"
3. HUcaes 0. H., Kymnos A. [IpakTrKa UCHOIBL30BAHUS CUCTEMBbI yuebHoe mocobue 2017 OBC «IPRbooks»
M. MathCad B pacuerax 3JeKTpUIECKUX U
MarHMTHBIX Lenei
4. | Epemun M.1O., UepHukoB JIaGopaTopHBbIil MPAKTUKYM IO nabopaTopHbIit 2017 3BC «IPRbooksy»
B.A., Aponnues /I.H., JJIEKTPOTEXHUKE U DJIEKTPOHUKE IIPaKTUKYM

Uepemucunonra H.A.




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
cucTeM

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHAUCHMIUIMHAPHAS pedepaTuBHas Oa3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxum goctyna : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHru.;

— Scopus [DnekTponHbIii pecype] : pedeparuBHas 0a3a nannbix. — Netherlands: Elsevier,
2004. — Pexxum poctymna : scopus.com. — 3ari. ¢ 3kpana. — f3. pyc., aHri.;

— Elibrary [OnexrponHnslii pecypc| : HaydHas 3yeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pesxxum nocryna : elibrary.ru. — 3ari. ¢ 3xpana. — SI3. pyc., aHri.;

— Springer Link [DnexTtponnslii pecypc] : [0a3a manubix].— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.;

— Science Direct [DyekTpoHHBIH pecypc] : KOJUICKIUS 3JICKTPOHHBIX KHUT H3JATEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum mocrtyma : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aATN.;

— Cambridge university press [DiekTpoHHBIA pecypc] : KypHaJbl H3AaTEIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum moctyma : cambridge.org. — 3ari. ¢
3KpaHa. — 3. aHrm.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHGOpMAIHs : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Hanmenosanue IO PexkBU3UTHI zlor()Bi)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1. | Windows Jorosop Ne 690 ot 19.05.2015, cpok
JIeficTBUSL — 6ECCPOUHO
2. | Office Standard Jorosop Ne 690 ot 19.05.2015, cpok

nenctBus — 6eccpouno; Jlorosop Ne 727
ot 20.07.2016, cpok neicTBus —
06eccpovHO

3. | MathCAD Akt n/mn ot 21.07.2009r. (I'oc. KonTpakt
No 487 ot 28.05.2009r1.), cpok AeicTBuUA -
06eccpouHo

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A1 OCYyLIeCTBJIEHHA
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIINHE

HaunMeHoBaHMe 000py10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

I/l | MPAaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
MOMELIECHU VIS CAMOCTOSTEILHOMN

padoThl o0y4yaommxcs (HoMep ayAUTOPHUHN)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

Aynuropus BeOKOHbepeHIn Cron npenogaBaTenbCKU, KpaH
VYyeOHast ayTUuTOpHs U1 IPOBEICHUS TEJIEBU3MOHHBIH, pOyTep, CTOHKa JUIs
3aHSTUN JEKIMOHHOTO THMA. Y4eOHas TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
ayJAUTOPUS JJIs IPOBECHUS 3aHATHI nepeTsHKKa, IMUpMa, HAyIIHUKY,

CEMHHApPCKOro THMa. Y4yeOHast ayTUTOPHS AJisl | KOMIIBIOTEp C BBIXOJIOM B MIHTEpHeT.
KYPCOBOTO IPOEKTUPOBAHNUS (BBIOIHEHUS
KYPCOBBIX paboT). YueOHast ayIuToOpust IJIst
MPOBCACHUA I'PYIIIOBBIX U HHAWBUAYAJIbHBIX




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBEACHHUS
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPakTUYeCcKUX U Ja0OpaTOPHbIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarOIMXcs (HOMep ayJAUuTOPH)
KOHCYNbTalMU. YueOHas ayIuTopust 1Jis
MIPOBEACHUS 3aHIATHI TEKYILIEro KOHTPOJIS U
npomexyrouHoi arrecraiun.(9-405)
Aynutopus BeOKOH(pEpEeHITHI Croa npenoaBaTebCKUil, dKpaH
VY4eOHast ay1uTOpus AJis IPOBEICHUS TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
3aHATUN JEKIIMOHHOTO THUIA. YueOHas TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
ayJUTOpHS JJIsl IPOBEACHUS 3aHATHI NEPETSKKA, IIUPMa, HAYIIHUKH,
CEMHHAPCKOro TUMa. Y4yeOHas ayTuTOpHs AJisl | KOMIIBIOTEp C BBIX0JI0M B MIHTEpHeT,
2. | KypcOBOTO MPOEKTUPOBAHUS (BBITIOITHEHUS Xpomakein
KYPCOBBIX pa0boT). YueOHast ayTuTOpus AJst
MIPOBEACHUS TPYNIOBBIX U UHANBUTYATBHBIX
KOHCYJbTalMil. Y4ueOHas ayTuTopus AJs
IIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
npomexytounoi arrecrarun.(D-407)
Aymutopus BeOKoH(pepeHIni. Crou npenogaBaTeNbCKUN, 3KpaH
VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
3aHSATUN JEKIUOHHOTO TUIA. YueOHas TEeJEeBU30pa, B€O.KamMepa, TpaHCIIapaHT-
ayJIUTOPHS JJIsl IPOBEACHUS 3aHATHI MEePEeTSHKKA, IIUPMa, HAYITHUKH,
CEMHHApPCKOro TUMa. Y4yeOHas ayIuTOpus A | KOMIIBIOTED C BBIX0JI0M B MIHTEpHET.
3. | KypcoBOro NpoeKTUpOBaHHUs (BBIOIHEHUS
KYpCOBBIX pa0oT). YueOHas ayJuTOpHs 17
MIPOBEACHUS TPYNIOBBIX U UHANBUYAIBHBIX
KOHCYNbTAIMN YueOHas ayAuTOpus st
IIPOBEJICHUS 3aHATUN TEKYLIETO KOHTPOJISA U
NPOMEXYTOuHOH arTecrarmu. (3-705)
[TomerieHue Ju1st caMOCTOSTENbHOM paboThI CroJibl y4eHUUYECKHUE, CTYIIbS
4. | crynenros (I"-401) yueHnudeckue, I1K ¢ BbIxos1om B ceThb
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