MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

N

Paboyast mporpaMma AUCHUILIHHBI (MOTYJIsE),

KaK KOMIIOHEHT 06paBOBaT€JIhHOﬁ IlpOI‘paMMbl
BBICILICTO 06pa'303aH1/1$| - IIpOI'leMMZl crenuajimrera
IO CTICIHAIILHOCTH
10.05.01 KommbroTepHast 6€3011acHOCTb,
YTBEPXKJIEHHOH 1epBbIM rpopekropom GPI'AOY BO
PYT (MUUT) Tumonunsim B.C.

\

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

TeopeTquCKne OCHOBBI 3JICKTPOTCXHUKH

CreumaabHOCTh:

Cnennanus3anus:

dopma 00ydeHUSI:

10.05.01 KommbroTepHas 6€30macHOCTb

Nudopmarmonnass  6e30macHOCTh  OOBEKTOB
uHpopMaTh3alud Ha 0aze KOMIIbIOTEPHBIX

CHUCTEM

Ounas

PaGouast mporpaMma JUCIUIIINHEL (MOLYIIS) B BUZIE
JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHa U3 eIMHON
KOPIOPATHBHOM HH(POPMAIIMOHHOI CHCTEMBI YIIPaBJICHHS
YHHUBEPCHTETOM M COOTBETCTBYET OPUTHHAITY

J

Ipocrast »aeKTpoHHAs MOAMHCH, BolgaHHass PI'AOY BO PYT
‘ (MHUT)
| ID noxmucu: 3221
IMoxmucan: 3aBenyromuii kadenpoii llesmornn Makcum
BanepbeBuu
Jlara: 01.09.2026




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

OCHOBHOM LIENbIO 3YUYEHHS] yUEOHON TUCIHUILINHBI « TeopeTnuecKkue OCHOBBI
AIIEKTPOTEXHUKUY» SBISIETCS (POPMUPOBAHUE y OyIYIIMX CHEIMATUCTOB 3HAHHIMA
UL ydacTus B~ TEOPETUYECKHMX U SKCHEPUMEHTAIBHBIX  HAy4YHO-
UCCIIEIOBATENIbCKUX paboTax MO OIEHKE 3allUIIeHHOCTH WH(QOpMAaIi B
KOMIIBIOTEPHBIX CHCTEMAaxX; H3ydeHHE U 0000IleHue ombiTa paboOThl IPYrux
YUPEXKIEHUIN, OpraHu3zaluii W MOPeANpUATHd IO CcrIocodam HCIOIb30BaHMS
METOJIOB U CpeACTB oOecredeHus HH(POPMALMOHHON O€30IaCHOCTU C IIEJIbIO
NOBBIIIEHUST A(P(EKTUBHOCTH U  COBEPILICHCTBOBAaHUS pabOT IO  3aluTe
MH(pOpMaMK Ha KOHKPETHOM OOBEKTE.

3amavamu U3YUYCHUS T CUUTUIUHBI «Teopetnueckue OCHOBBI
ANEKTPOTEXHUKI SIBIISAIOTCS MOJYyYEHUE

CIIEAYIOIMX 3HAHUN: (yH/IaMEHTAJbHBIE 3aKOHBI, MOHITHUS U IOJIOKEHUS
TEOPETUYECKOM  DJIEKTPOTEXHUKH,  BaXKHEHIIME  KJIACChl, CBOWCTBA W
XapaKTEPUCTUKU 3JIEKTPUYECKUX W MAarHUTHBIX LIENE, OCHOBBI pacdeTa ILemei
INOCTOSSHHOIO TOKAa, OCHOBBI pacueTra MEPHUOAUYECKUX (B TOM 4YHCIE —
CUHYCOUJAJBHBIX) PEKUMOB B LEIMAX C HAKONMUTEISIMU SHEPIHH, UHAYKTHUBHO-
CBA3AHHBIX LEMEH, PE30HAHCHBIX pEXKUMOB MW YaCTOTHBIX XapaKTEPUCTHUK
ANEKTPUYECKUX LIETIeH, pacdeTra YEeThIPEXIOIIOCHUKOB, (UIBTPOB, CIEKTPOB,
OCHOBBI pacueTa Tpex(a3HbIX LIETE, OCHOBBI pacyeTa rapMOHHUYECKUX PEKUMOB B
JUHUSAX C PacHpeleleHHbIMU IapaMeTpamMHd, OCHOBBI pacuera NepeXOAHBIX
IPOLIECCOB, METOJIbI YUCIEHHOTO aHAJIN3a, a TAKKE 3aKOHOMEPHOCTH M3y4aeMBbIX
(pu3UYECKUX MPOLIECCOB U SBJICHUH.

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHUs N0 JUCHUILIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmbl (KOMITETEHIIUI) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUINHE (MOTYITIO):

OIIK-4 - CnocoOeH aHanM3UpOBaTh (PU3UYECKYIO CYUIHOCTHb SIBJICHUH U
MPOIECCOB, JICKAIIMX B OCHOBE (YHKIIMOHHPOBAHUS MHUKPOIIECKTPOHHOM
TEXHUKU, MPUMEHSTh OCHOBHBIC (DM3MUECKUE 3aKOHBI U MOJEIH ISl PEIICHUS
3aJ1a4 Mpo(ecCUOHANBHOMN 1eATeIbHOCTH;

IK-3 - CnocobeH MpOBOANUTHh aHAJIU3 MCXOJHBIX JaHHBIX U (OPMHPOBATH
TpeOOBaHMSI K KOMIIOHEHTaM M METOJIaM TMPU TMPOSKTUPOBAHUU TMOJCHCTEM H
cpeAcTB obecniedeHrs UHPOPMAIMOHHON O€30MTaCHOCTH.

OOyueHue 1o JUCHUTUTHHE (MOIYIIIO) MPEIOoJIaraeT, 4To IO ero pe3yibTaTaM
oOydaromuiicst Oyaer:



3HATh:

- u3HYECKUE OCHOBBI U MIPUHIIUITBI PAOOTHI AJIEKTPOTEXHUUCCKHX,

AIEKTPOIHEPTETUUECCKUX U AJIICKTPOMEXaHUUYECKUX YCTPOUCTB;

-METO/Bl  pacueTa MW  aHalIM3a JIMHEWHBIX Iened  MepeMEHHOTO
TOKQ,’JICKTPUYECKUX IeNed C HEJIUHEUHBIMM 3JEMEHTAMH, MAarHUTHBIX
LIETICH;IEKTPOMArHUTHBIX YCTPOMCTB;

- OCHOBHBI€ 3aKOHBI AJIEKTPOTEXHUKH;

- METOJIbl pacyeTa ICKTPUUECKUX LIETEil.

YMmern:

-TIOJIB30BAThCS  DJICKTPOU3ZMEPUTEIBHBIMU  TIPUOOpAMHU  JIJIT  U3MEPEHUS
MIapaMETPOB AIICKTPUUYECKUX U JIEKTPOHHBIX CXEM;

- DKCIEpUMEHTAJIbHBIM  CIOCOOOM  OMNpENEeNsiTh  MapaMmeTpbl U
XapaKTEPUCTUKH TUIIOBBIX AJIEKTPOTEXHUYECKUX YCTPOUCTB;

- PUMEHSTh OCHOBHBIC 3aKOHBI JIEKTPOTEXHUKU U METOJbI, HEOOXOUMBIE
IUISL pacueTra JIEKTPUUECKUX LIETIEH;

- BBITIOJIHATH pacueThl TpeX(ha3HbIX U MATHUTHBIX IETICH.

Baanern:

-TIOHATHUSIMU M OTIPEACIICHUSIMU, UCTIOJIb3YEMBIMHU B paMKaxX HaIlpaBJICHUS

ITOJITOTOBKH;

- TOHUMaHUEM HEOOXOJUMOCTH CHUCTEMHOTO PEIICHUS TEXHUYECKUX
npo0bJieM;

- METOJIaMH IKCTIEPUMEHTATILHOTO UCCIICIOBAHUS AIICKTPUUECKUX LICTICH;

- IPOTPAaMMHBIMM CPEACTBAMHU MOJICIIMPOBAHUS IEKTPUUECKUX LICTICH.

3. O6beM AUCIUTIIUHBI (MOTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIUHBI (MOTYJIs).

OOmast TPyIOEMKOCTh AUCIHUIUIMHBI (MOIyJisi) coctaBmsier 4 3.e. (144
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem aucuMIUIdHBL (Monaynsi) B (opMe KOHTAKTHOW paboOThI
oOydarommxcss € MEJarorM4ecKMMH  padOTHUKaAaMU U (WIH)  JIHIaMH,
MPUBJIEKAEMbBIMHU K peaau3alii 00pa30oBaTEIbHONW MPOrpaMMbl Ha MHBIX YCIIOBUSX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ned

KonrakTHas paboTa 1pu npoBeleHUN YUeOHBIX 3aHATHI (BCEro): 72 72

B toMm uncie:

3aHATHS JIEKIHOHHOTO THIIA 36 36




|3aH}ITI/I}I CEMHMHAPCKOI'0 THIIA | 36 | 36

3.3. O6beM aucHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOIIMXCS C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, TIPUBIIEKAEMbBIMH K peaTn3aliu
oOpa3oBaTeNpHOM MpOrpaMMbl Ha HHBIX YCIOBUSIX, TpPU  MPOBEICHUH
MIPOMEKYTOUHOM aTTECTALIMU COCTABIIAET 72 aKaJIeMHUYECKHUX yaca (OB).

3.4. ITpu oOy4eHnu o0 UHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O00Yy4YeHHMH, 00BEM JTHUCHMILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yYaromuXcs, a Takxke B (hopme
KOHTAKTHOM pabOThl 00y4YarONIUXCSl C MEJarornyecCKuMu pabOTHUKaMU U (UJIN)
JUIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOTrpaMMbl HA WHBIX
YCIIOBUSIX, TP MPOBEICHUU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COJEP>KaHNE
/1

1 |DnexTpuueckue Henu MOCTOSHHOro Toka. [Torenuunan. PasHocTs moTeHIIMANOB.

DIIEKTPUUECKHI TOK.

IToTpebOureny 1 HAKOMUTEIH NEKTPOIHEPTUH. DnekTpoasmxkymas cuia (3C). Ucrounuku
AJIEKTPO3HEPTUH. DKBUBAJICHTHBIE CXEMBI HICTOUHUKOB. CTPYKTypa JIeKTpudecKoil cxeMbl. BeTBb. Y3en.
Kontyp. OcHOBHBIE 3aKOHBI TeOpHH Hemneil. Pacder anekTpudeckux 1emnei HOCTOSHHOTO TOKa M0 3aKOHaM
Kupxroda. [Torenuanbaas auarpamma. bamanc MoriHocTedl. DKBHBaJICHTHBIC IPEOOPAa30BaAHUS
anekTpudeckux cxem.[Ipeobpa3oBanue TpeyroibHIKA COPOTUBICHNH B SKBUBAJICHTHYIO «3BE3Y»
COIPOTHUBJICHHUH M 00paTHOE peoOpazoBaHue. MeTo/ y3JI0BBIX NOTEHIINATIOB. MeTo] IBYX y3JIOB.
Oco0eHHOCTH TPUMEHEHHS METO/Ia y3JIOBBIX ITOTCHIIMAJIOB IIPH PACUETe CXEM, COEPKAIINX BETBH,
COCTOSIIIIME TOJIBKO U3 «ueanbHoro» ncrounnka 3/C. Metox KOHTYpHBIX TOKOB. OcoOOCHHOCTH
MPUMEHEHUS] METO/1a TIPH PacueTe CXeM, COAEPIKAILUX «HeabHbIE) UCTOUHUKHU TOKA.

2 HpI/IHI_II/IH 1 MCTOJ HAJTOXCHMUA. BXOJIHBIG 1 B3aUMHBIC IPOBOJAUMOCTH.
[lepenarounsie K03()HUITMEHTHI IO TOKY ¥ M0 HampspKeHuto. [Ipuanmn B3anMHOCTH. MeTox

SKBUBAJIEHTHOTO reHeparopa. [IpuMeneHne BEIYUCINTENIFHON TEXHUKH K PACUETy NEKTPHUCSCKHUX IeTIeit
nocrosHHOTO TOKa. [Iporpamma MATHCAD. Pacuer neneif ¢ yrpapisieMbIMI HCTOYHHKAMUI
3NIEKTPO’HEPrUU. MaTpUIHO-TOMOIOTHYECKHE METObI pacueTa nenei. [Ipeacrasnenue cxem rpadamu.
3akonsl Kupxroga, MeTo1 KOHTYPHBIX TOKOB, METO y3JIOBBIX ITOTEHIIMAIOB, OalaHC MOIHOCTEH B
MaTpUYHOM BUJE.

3 |lenu omHO(A3HOTO CHHYCOMIATHHOTO TOKA. DIIEMEHTHI LIEMH CHHYCOHUTAIBHOTO TOKA.

OCHOBHBIE XapAKTEPUCTHUKH CUHYCOUIAIBHOTO TOKA.

[TomyueHne CHHYCOMAAIBHOTO TOKa. AKTUBHOE CONPOTHUBIICHNE, HHAYKTUBHOCTh U EMKOCTH B IIEITH
cuHycouaabpHOro Toka. [locnenoBarenbuasR-L-C-1ernb CHHYCOUAAIBHOIO TOKA. DHEPreTUIECKUE
COOTHOIIIEHUS ¥ MOITHOCTh B TaKOH 1enu. TpeyrobHUKU CONPOTUBIICHUHN, HANTPSIAKEHUN U MOIIIHOCTEH.

CuMBonmdeckuit MetTon pacueta. [IpeacraBieHne CHHYCOUIAIBHBIX TOKOB, HanpspkeHnid u DJ1C ¢




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

HCIIONIb30BaHUEM BPAIIAIOMINXCS BEKTOPOB. BekTropHas nuarpamma. M300paskeHne pasHOCTH HOTEHINATIOB
Ha KOMIUIEKCHOM 1tockocTH. IIpeacraBnenue Ha KOMITIEKCHOM MIIOCKOCTH HANPsKEHUS U TOKa Ha
AKTHBHOM COTIPOTHBJICHUH, MHAYKTHBHOCTH U eMKocTH. Tonorpaduyeckas ruarpaMma HarpsoKEHHH.
OCHOBHBIE 3aKOHBI TEOPHHU ITEKTPUUECKHUX LIeNel B KOMIIEKCHOW Gopme. YpaBHeHHe OanaHca
MOIIHOCTEW B KOMILJIEKCHOH (popme. MeTozpl pacuera JIeKTpHYECKUX IieTieil B KOMIUIEKCHOH (opme
(pacuer no 3akonam Kupxroda, MeTos KOHTYPHBIX TOKOB, METO]] HAJIOKEHHUS], METO]] Y3JIOBBIX
MOTEHIMAI0B, METO]l SKBUBAJICHTHOTO TEHEPATOPA).

Pe3onancer Pe3onaHCEHI B QJICKTPHUYCCKUX LCIIAX CUHYCOUAAJIBHOT'O TOKA. Pe3onanc

HaIIpSDKEHUHU. Y CIIOBHE PE30HAHCA.

Crroco0b1 nocTimkeHus pe3oHanca. CoOOCTBEHHAs YaCTOTa, XapaKTEPHUCTUIECKOE COTPOTHUBIICHHUE,
JOOPOTHOCTH M 3aTyXaHHeE LieNH. Pe3oHaHCHBIE KpUBBIE U TI0JI0Ca MPOIycKaHus. YacToTHEIE
XapaKTEepUCTUKU PE30HAHCHOTO KOHTYpa.Pe3oHaHc TokoB. IIpumepsl IpUMEHEHHs! pE30HAHCOB.
Kommnencanus casura ¢a3. MarHuTHo-cBsi3aHHbIe nenu Llenu cuHyconianbHOro ToKa, CoaepKaliie
MarHUTHO-CBA3aHHBIE (MHIYKTUBHO-CBSA3aHHBIC) aneMeHThI. [locnenoBaTensHoe coefuHEeHHe 2-X
MarHUTHO-CBSI3aHHBIX KaTyIleK. PazMeTka ofHOMMEHHBIX 3aXHUMOB. OmpesienieHle B3auMHON
MHIYKTUBHOCTH 2-X KaTYIIEK OIBITHBIM ITyTeM. 3akoHbl Kupxroga s nenei ¢ MarHUTHBIME CBSI3SIMU.
3aMeHa yJacTKa IIETH, COAEPIKaIero HHAYKTHBHO-CBSI3aHHBIC 3JIEMCHTHI, SKBUBAJICHTHOH CXeMO# 6e3
WHIYKTHBHBIX CBs3eil («pa3Bszkay). Tpancopmarop. JlmaeitHbIi TpaHchopMaTop. Y paBHEHHUS, BEKTOpHAs
JrarpaMMa TOKOB M ToTorpadudeckas AuarpaMmma HarpsokeHHH. CXeMbl 3aMeIeHusl.

qupreXHOJ'IIOCHI/IKI/I u (I)I/IJ'ILprI. Ilonstue o YCTBIPCXITOIIOCHHUKAX. ITaccuBHBIC

YCTBIPCXITIOIKOCHHUKHN U CUCTEMBI UX ypaBHeHHﬁ.

CuMMeTpHUYHbIE M HECUMMETPUYHbIE YEThIPEXITOMIOCHUKH. CXeMbI 3aMELICHUS YeTHIPEXIIOIIOCHUKA.
BxoHbIe CONMPOTUBIEHUS YETHIPEXIIOIIOCHUKA IIPU TPOU3BOJIEHON HAarpy3Ke, X0JIOCTOM X0/1€ 1 KOPOTKOM
3aMbIKaHUH. Y PaBHEHUS YETHIPEXIIONIOCHUKA C TUIEPOOIMYeCKUMH QYHKIUSIMHU. UeTHIPEXIIONIOCHHK B
PEXHMMeE COTJIACOBAaHHON HAarpy3KH. XapaKTepHCTHYECKHE COPOTUBICHUS U Mepa nepeaadn. CxeMsl
COEIMHEHUsI YeThIPEXMOMIOCHNKOB. OOpaTHas cBs3b. [IoHATHE 00 3IIEKTpHUECKUX (QHIIBTPaX.
Koaddpunment 3aryxanus u koappunnent ¢aspl. [Tonoca nponyckanus 1 mosioca 3a1ep>KuBaHus.
Knaccudukarnus ¢unstpos. Pacuer ¢punprpo Ha mpumepe @HY. [pyrue THITEI GUIBTPOB.

Pacuer JIMHENHBIX DJIEKTPUUECKUX LIETIEH NPU NEPUOINYECKUX HECUHYCOUIaIbHBIX
Tokax. [IpecTaBienue nepuoanYeckux HECHHYCOUJAIbHBIX (DYHKIUI BpEMEHHU psIaMU
Dypse.

Pacuyer anexTpudeckux 1enei ¢ HICTOYHUKaMU SHEPTUH, BEIPAOaTHIBAIONINMH CUTHA TIEPUOIMUECKON
HECUHYCOUAAbHOU hopmbl. [[puMeHeHre MEeTO/1a HATTOKEHHSI U CPEJICTB BBIYUCIUTENLHON TEXHUKH.
HeﬁCTBYIOHlee 3HA4YCHHUC, aKTUBHAS U MMOJHAA MOIMHOCTb NIEPUOANICCKOTO HECUHYCONJAJIBHOT'O TOKA.
MOIIIHOCTL HCKakKeHUH. Pe30HAHCHEIE SIBICHUS IIpU HECMHYCOUJAJIbHBIX TOKaX.

Tpexdasznbie nienu. Tpexdasznas cucrema HanpspkeHui, TokoB 1 DJIC. CoeqnHeHne

00MOTOK reHepaTopa U Harpy30K M0 CXeMaM «TPEYTOJIbHUK» U «3BE31ay.

Jluneiinsle u (a30BBIC HAIPSDKEHHS U TOKU. PacdeT CHMMETpHUYHBIX TpexX(a3HBIX HEMeH Mpu COeMHEHUN
Harpy3KH 10 CXeMaM «TPEYTOJIBHUK» U «3Be31a». PacueT HECHMMETPHYHBIX TPEeX(Pa3HBIX HETEH.
Hamnpsoxkenue cMeneHns HEUTpainu Npy COSAMHEHUM HAarpy3KH 10 CXEME «3BE€31a», POJIb HEUTPAIILHOTO
npoBoaa. Bekropusle u Tomorpadudyeckne ruarpamMMsl Ut Tpex(as3Hbix neneil. MonHoCTh Tpexpa3sHoi
uenu. M3mepenue momHocTy. IlpuHnun n1elcTBUsS CUHXPOHHBIX U ACUHXPOHHBIX IEKTPUUECKUX MALIMH.

Henunelinbie 251eKTpUUeCcKre EeMH MOCTOSTHHOTO Toka. O011as XapakTeprucTruKa

HEJTMHEHHBIX eMeHToB. CtaTndeckoe U ¢ dhepeHInaibHOe COMPOTUBICHHUS.

3aMeHa HEeTMHEWHOTO COMPOTUBIICHHS SKBUBAJICHTHOI cxeMoil u3 nuHeiHoro conportupieHus u DJC.
PacueTr HeMUHEHHBIX JCKTPUUECKUX eIl TOCTOSTHHOTO TOKA (TTOCIIEIOBATEILHOE, TapaIlIeIbHOE U
CMEIIaHHOE COSIMHEHHNE HETMHEWHBIX COTIPOTHBIIEHUH; METO/] SKBUBAJICHTHOTO TeHEPaTopa, METOI ABYX
y37I0B).




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Henuneiinpie MarHuTHEBIC OCIH ITIOCTOAHHOI'O TOKA. OcHoBHBIC BCJIIMYHHBI,
XapaKTEPUIYIOIUE MAarHuTHOC I10JIC. (DeppOMarHI/ITHBIe MaTt€puralibl, UX OCHOBHBIC

XapaKTEPHUCTHUKU.

3akoH nosiHOro Toka. Marauroasuxymas cuiaa (MJIC). MarauTHoe Hanps>KeHUe, MArHUTHOE
conpoTtuBiieHHe. Bebep-amrepHas XxapakTepucTHKa yuyacTka MarHUTHOH 1ienu. 3akonsl Oma u Kupxroga
JUIS MAarHUTHBIX 1eTed. AHaJIOTUHN MEKAY JIEKTPUUECKHMHU U MarHUTHBIMU BeTMYMHAMU. Pacuer
HEPa3BETBICHHBIX W PAa3BETBICHHBIX MATHUTHBIX IIEMIEH ITOCTOSIHHOTO TOKA.

10

Henuneiinple nenu nepemenHoro Toka. O0mas xapakTepucTuKa HelIUHEHHBIX

aneMeHTOB. HenmHelHbIe 2IeMEHTBI KaK T€HEPaTOPhI BBICIIMX FAPMOHUK.
AnmnpokcuManus xapaktepucTik. [Ipumeps! mpeoOpa3oBaHuid, OCYIIECTBIIEMBIC B IETISX IEPEMEHHOTO
TOKa C HEJIMHEHHBIMHU 371eMeHTaMu. CTaOuIn3anus U BEIIPSAMIICHHE IEPEMEHHOTO TOKa.

11

[{enu nepeMeHHOT0 TOKa 6€3 PeppOMarHUTHBIX FIIEMEHTOB U ¢ (DeppOMarHUTHBIM
3JIEMEHTOM (HETHMHEHHON HHIYKTUBHOCTBIO).
Pacuer HCHCﬁ I10 3KBUBAJICHTHBIM CHMHYCOWJAM, CXEMbI 3aMCIICHUS LICIIA, BEKTOPHAA JUarpaMmma.

IlonsTne o (I)eppope30HaHCHLIx SABJICHHUAX B HOCJ'I@,I[OBaTeJ'ILHOﬁ n HapaJ'IJ'IeJ'IBHOﬁ Oerax ¢ HEIIMHCHHON
HHAYKTUBHOCTBIO.

12

Pacuer YCTAaHOBUBIIHUXCA NPOUCCCOB B SJICKTPUUCCCKUX LCIAX, COACPKAIIUX JIMHUHA C

pacpCacJICHHbIMU I1apaMETpPpaMuU.

YpaBHEHUE JTMHUU C PACIPEICIICHHBIMY MapaMeTpaMu U ero pemieHue. [1ocTosiHHAsS pacpOCTpaHEHUsS U
BOJIHOBOC COTPOTHUBIICHUE JTHHUK. POPMYJIBI IS pacyeTa HAMPsHKCHUS U TOKA B JIFO0OW TOYKE JTMHUU
yepe3 HalpsHKeHUe U TOK B ee Havyane. KoaduuuenT orpaxenus. ®a3oBast cKopocTb. JIJIMHa BOJIHBIL
Jlunus 6e3 moTeph U TUHUS 03 UCKAKCHHUI.

13

HCpGXOI[HI:Ie IMponeCChI B JIMHEWHBIX QJICKTPHUYCCKUX LCIIAX, MCTOAbLI pacucTa.
Kiaccuueckuit meroa pacuera [TpuynHbl BOBHUKHOBEHUS IEPEXOIHBIX MPOLIECCOB B LEISIX €
HaKONUTEJsIMU dHepruu. HezaBucumMble U 3aBUCHUMbIE HauajbHbIE YCIOBHS. 3aKOHBI KOMMYyTaluu. OCHOBBI
KJIACCUYECKOI'0 METO/1a pacyeTa MepexoIHbIX npoueccos. [lepexoanble npouecchl B LENAX C OTHUM U
JIByMsI HAKOTIUTEJISIMU 3JIEKTPOIHEPTUH NPU BKIIOUEHHUAX Ha MMOCTOSIHHBIE U CUHYCOUAAJIbHbIE UICTOYHHUKH.
[TocTosiHHas BpeMeHH 3nekTpuyeckoi uenu. [lepexoiHol mpoliece B LEensX ¢ JBYMs HAKOTUTEISIMU
anekTpo3Hepruu. IlepexoaHsie MpoEecchl B pa3BETBICHHBIX 3JIEKTPUYECKUX LETAX.

14

OnepaToprIﬁ METO/J pacucTa OpI/IrI/IHaJ'IBI u I/1306pa)KeHI/I}I QJICKTPUYCCKUX BCIIMYUH.

DKBHUBAJICHTHBIC OTIEPATOPHBIC CXEMBI.

OCHOBHBIE 3aKOHBI TEOPHH IEKTPHUICCKIX IIeTieil B oneparopHoit hopme. [lorsATHE O cHHTE3E
anekTpudueckux nereil. Materpan Jroamens. EquandHas 1 ummysibcHas QyHKOUU. BpemeHHas u
MMITyJIbCHAsI IIePeX0/{HAsl XapaKTEePUCTHKH dIIEKTPUUYECKOH 1ienn. PacueT nepexoaHoro nporecca npu
BO3JICHCTBMH Ha IIACCHBHYIO 3JICKTPHUYECKYIO LIeTb HANIPSDKEHU (TOKa) IPOU3BOIBHON (POPMBI (MHTErpaj
Hroamens). IlpeoGpazoBanne @ypoe. [Ipumenenue nmpeodpazosanus Pypre Kk pacuety m.1. CBa3b
naTerpasia @ypne ¢ npeodpazoBanmneM Jlarmaca. CriekTpaibHas XapaKTepUCTHKA QYHKIWA. AMIUTHTYIHO-
qJaCTOTHAA U (baSO-‘-IaCTOTHafI XapaKTCPpUCTUKH. DKBUBAJIEHTHBIE CXEMBI 3HeKTpH‘IeCKOﬁ IEIIM U OCHOBHBIC
3aKOHBI TECOPpUHU Hel’[eﬁ, COCTaBJICHHBIC JIsI YACTOTHBIX CIIEKTPOB. MeTO}l TICPEMEHHBIX COCTOAHUA. Pacuer
I.II. METOJIOM IIepeMEHHBIX cocTosHus. [lepemennsie cocTosiHus. Crioco0 COCTaBICHUS U peIIeHUe
ypaBHEHHI cocTostHUS. [I[puMeHeHne BEIYUCINTENLHOM TEXHUKH TIPH pacueTe IepPeXoIHBIX POLECCOB.

15

OcHOBHEIE MCTOJBI pacucTa NEPEXOJHBIX ITPOLECCCOB B HEJIMHENHEIX ICIIX.

OCOOCHHOCTH TIEPEXOTHBIX MPOIIECCOB B HEJIMHEHHBIX IeTsaxX. MeToabl HX pacyeTa (MEeTOl HHTETPHUPYEeMO
HEJIMHEWHOM annpoKCUMAalMK, METOJIbl YCIIOBHOM JTMHEApU3allii U KyCOUHO-TMHEHHON annpoKCUMaIu,
METO/]T TIOCTIEIOBATENBHBIX NHTEPBAJIOB U JIP. ).

16

OCHOBHbIE TApAMETPhI U XaPAKTEPUCTUKH JJTUHHBIX JTUHUH.

BomnoBoe conporusnenue. Koaddumment 3atyxanus, kodpdumuent daspl, koddhdunnueHt
pacnpocTpanenus. @a3oBast CKOpOCTh U TMHA BOIHBL. Koaddumment orpakenus. BxomHoe
COMpPOTHBIICHUE. JJTMHHBIC IMHUY 0¢3 HCKAXKCHUN U UX MapaMeTphl. J[JIMHHBIC JIUHUH O€3 TOTEPh.




4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

IJ;QH HanmMeHnoBanwue 1abopaTopHbIX paboT / KpaTKoOe coiepKaHue
1 |IIpoepka 3axoHoB Kupxroda, Oma.
OkcriepiuMeHTanbHas IpoBepKa 3akoHOB Kupxroda, OMa, HEeKOTOPBIX METOJOB PacyeTa SIMEKTPHICCKUX
Lerell MOCTOSHHOTO TOKA.
2 COGI[I/IHCHI/IC COHpOTI/IBJ'IeHI/Iﬁ B DJICKTPHUYCCKUX LECIIAX.
HccnenoBaTh napaiuiesibHOE, MOCIIEI0BATENILHOE U CMEIIAHHOE COTIOTHUBIICHHE B JIMHEHHBIX
INEKTPUUECKHX LETISX.
3 |IIpoBepaka pe30HAHCOB B JIEKTPUUECKHX ICTISX.
OKCIIepUMEHTaNbHOE UCCIICA0BAHHE SIBJICHHS PE30HAHCA TOKOB M HANPSDKCHUH B SIEKTPHIECKOM HETTH.
4 |DnekTpuyecKue Leny NEPeMEHHOr0 TOKa.
HcenenoBaTh OCHOBHBIE TAPAMETPHI B AJICKTPUSAYECKUX LEMSX IIEPEMEHHOTO TOKa.
5 |Tpexda3Hbie IEKTPUUECKUE LICTIH.
SKCHepI/IMeHTaHLHaX IMpOBEPKAa OCHOBHBIX COOTHOIICHUI MECXKIY HAIIPSKECHUSAMUA U TOKaMU B Tpqu)aBHI)IX
LeNAX NIPU BKIOYEHUH HAIPY3KH «3BE310M».
6 |CxeMbl BBITPSIMIICHUS.
HcenenoBaTh OAHONOIYNIEPHOJHYIO CXEMY BBIIPSIMIICHUSL.
7 |CxeMbl BBIIPSIMIICHUS.
HcenenoBaTh ABYXIOTYIEPHOAHYIO CXEMY BBIIPSMIICHHS.
8 |/lmuHHas TUHUSL.
DKkcnepuMeHTaNIbHOE UCCIIeIOBaHNEe PEXKUMOB pabOThI ITIMHHOMN JIMHUH €3 MOTepb.
[IpakTrueckue 3aHATHS
Ne
i TemaTuka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHHE
1 |JluneliHbIE SJIEKTPUUECKHE IICTIH.
Pacyer 3/1eKTpUYeCKUX IeMei MOCTOSHHOTO TOKa MeToI0M ypaBHeHui Kupxroda. [Iposepka Oanancom
MOILIHOCTEH, OLIeHKa norpeimnocTeil. [loteHnnanbHble auarpaMMsl. Pacuer pa3BeTBICHHBIX LENEH
METOAOM Y3JIOBBIX IMOTCHIUAIOB.
2 Pacuernbie MCTOIbI DJICKTPUICCKUX ueneﬁ.
Pacuyer nernei MeTOI0M KOHTYPHBIX TOKOB, METOJIOM HAJIOXKEHHMS. 3aMEeHa aKTUBHOTO JIBYXIOJIIOCHUKA
9KBHBAJICHTHBIM reHepaTopoM. [IpuMeHeHe MeTo1a SKBUBAJICHTHOTO FeHepaTopa JUisl aHajIn3a pexxuma
paboThI OZIHOM BETBU B PAa3BETBICHHON CXeMe.
3 [DnexTpuveckue Ieny IepeMEHHOTO TOKa.
Pacuer neneii CHHYCONAAIBHOTO TOKA CUMBOJIMYECKUM METOAOM. IlocTpoeHue BEKTOPHBIX AUArpaMM
TOKOB U HalpsDKEHUH, Tonorpaduyeckux auarpamm. [IpoBepka pacueToB OaaHCOM MOIIHOCTEH.
4  |Pe3oHaHCHBIC SBIICHUS B DJIEKTPUYECKUX IEMSX.
Pacuet pe30oHaHCHBIX PEXKUMOB B IIEMAX CHHYCOUIAITBHOTO TOKA (PE30HAHC HAMPSHKEHUI U PE30HAHC
TOKOB). Pacyer 1ieneii cHHyCOMIATBHOTO TOKA C B3aUMHON HHIYKIIHCH.
5 |HecunycounenbHble 2IEKTpUYECKUE TIETH.
[puMeHeHHe MeTO/Ia HAOKEHHS K PACUETy DIICKTPUUESCKUX LICTeil ¢ HCTOYHUKAME YHEPTUH,
BBIPA0ATHIBAIOLMMH CHTHAJI IEPHOIHYECKON HECHHYCOUAANBHOM GopMbl. Pacuer aeiicTByromiero
3HAYCHUs,, aKTUBHOH U MOJHOW MOIIHOCTHU NEPHOIMYECKOT0 HECHHYCOUAAIBHOTO TOKA, PEaKTHBHOM
MOIITHOCTH ¥ MOIITHOCTH MCKQ)KCHUH.
6 |HenuHelHble 3IEKTPUUYECKHE LIEMH MOCTOSIHHOTO TOKA.

Mertoas! pacueTa HEMMHEHHBIX AIEKTPUUECKUX IIETIEH TOCTOSIHHOTO TOKA.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

[lepexoiHbIe MPOLECCH B JIEKTPUUECKHUX LETISX.

Pacuer NEPEXOAHBIX MPONLCCCOB B LCIAX C OAHUM U ABYMS HAKOIMMUTEIIMHA S3HCPIUU KIIACCUYCCKUM

MCTOOOM.
8 MeTOI[BI pacue€Ta nN€PEXOJHBIX IIPOLUECCOB B JICKTPHIYCCKUX LCIIAX.
Pacuer NEPEXOAHBIX MMPOLCCCOB ONCPATOPHBIM METOJOM. MCTO,H NEPEMECHHBIX COCTOAHUS.
4.3. CamocrosiTenbHas padoTa 00y4Yaromuxcs.
Ne .
BI/II[ CaMOCTOATCIIBHOU pa6OTBI
n/m
1 |W3ydeHue 3NIEKTPOHHBIX MAaTEPHATIOB Kypca M Y4eOHOI TUTepaTyphl.
2 | IlogroroBka K MpOMEXYTOYHOH aTTeCTaLNH.
3 | [loaroroBka K TeKyIeMy KOHTPOJITIO.

5. llepeuens wu3maHui,

OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

KOTOpPBhIE PEKOMEHJYETCS HCMOJb30BaTh MpHU

Hukutun, I'. E. Cepena, I1. FO. Bacunbes, b. A.
Tpugonos. — Canxkr-IlerepOypr : III'VIIC, 2026. —
46 c.— ISBN 978-5-7641-2194-9. — Tekcr :

Ne
i bubmmorpaduyeckoe onucanne Mecro nocryna
1 | DnexTtporexHuka : yueOHoe mocodue / B. B. URL:

https://e.lanbook.com/book/519844
(marta oopamenns: 08.11.2026). —
Pexxum noctyna: ajis aBTopus.

yaeOHnoe nocobue / E. V. Anrasun, B. B. bornanos,
O. b. laBeinenko [u ap.]. — HoBocubupck : HI'TY,
2021. — 94 ¢. — ISBN 978-5-7782-4365-1. — Tekct
: DJICKTPOHHBIN // JIaHb : AEeKTPOHHO-OMOIMOTEYHAS
cucrema. 2021

ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-ONOIHOTEUHAs HOTIL3OBATENEH.
cucrema. 2026

2 | CamoxuH, B. U. Dnexrporexnuka : yaeoHoe mocodbmne | URL:
/ B. W1. Camoxum, JI. B. Camoxun, M. M. Kamonos. https://e.lanbook.com/book/508171
— Mocksa : MUDT, 2024. — 180 c. — ISBN 978-5- | (nara obpawenus: 08.11.2026). —
7256-1024-6. — TeKcT : 31eKTpOHHbIH // JIaHb : Pexum JIOCTYIIA: JUIA aBTOPHS3.
AIIEKTPOHHO-O0MOIMOTeYHas cuctema. 2024 TOJBSOBATEICH.

3 | JlaBopaTopHBIi MPAKTUKYM IO KypCy URL:
"INEKTPOTEXHHUKA : yueOHO-MeToquueckoe mocoone / | https://e.lanbook.com/book/75746
B. 1. Koporees, E. 1. JIsos, C. [1. MacieHHUKOB, (nara obpamenns: 08.11.2026). —
A. E. Hooxusos. — Mocksa : HUAY MU®H, PexuM siocTyna: Ju1s aBTOpH3.
2011, — 68 ¢. — ISBN 978-5-7262-1555-6. — Tekcr | "o 0 0 areiet:
: QJIEKTPOHHBIH // JIaHb : 3IeKTpOHHO-OMOIMOTEeYHAs
cucrema. 2011

4 | DIEKTPOTEXHHUKA B YIIPAXKHEHUSX U 3a]a4ax : RL:

https://e.lanbook.com/book/216116
(mara obpamenus: 08.11.2026). —
Pexwum noctyna: 1ist aBTopus.
MI0JIb30BATENEH.




6. IlepeuyeHb COBpEMEHHBIX IPOPECCHOHANBHBIX 0a3 JIaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIb30BAaThCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

1.Odurmmanpasiii cadt PYT (MUNT) (https://www.miit.ru/).

2.0durnmaneabiii cait OAO «PXK» (https://www.rzd.ru/).

3.Hayuno-texanueckas o6uommorexka PYT (MUUNT) (http:/library.miit.ru/).

4. O6pazoBarenbHas miathopma «HOpaiit» (https://urait.ru/).

5.911eKTpOHHO-ONO IO TeUHAS cucTemMa U3J1aTeIbCTBA «JIaHb»

(http://e.lanbook.com/).

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPaAHSIEMOTO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJI1 OCBOCHUS JUCIUTLIMHBI (MOIYJIs).

1. Oneparnmonnas cucrema Microsoft Windows.

2. Microsoft Office 365 (Microsoft Word, Microsoft Excel, Microsoft Power
Point).

3. NI Multisim (Electronics Workbench)

4. MathCad 13 wiu HOBee (aHanor — Maremaruka, Wolfram Mathematica)

8. Omucanue MaTepHAIbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON IS
OCYIIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

YueOHble ayIUTOPUU ISl TMPOBEACHUS YUEOHBIX 3aHATHM, OCHAILCHHbBIC
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMH IEMOHCTPAIIMOHHOTO 000PYy10BaHUS.

9. ®opmMa MPOMEKyTOUHOM aTTECTAINU:

3aueT B 4 cemecTpe.

10. OueHouHbIe MaTEpHUATIBI.

OueHouHblE MaTepUaIbl, IPUMEHSAEMBIE TPU NPOBEIECHUN MPOMEKYTOUHON
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktomM PYT (MUNT).
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