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He.]'ll/l OCBOCHHSA JUCIUIIINHBI

CdhopmupoBaTh 3HaHUS METOJIOB pacueTa MMEKTPHUUECKUX LEeMNel; NPUHIUIA ACHCTBUS, YCTPOUCTBA U
HKCIUTyaTAllMOHHBIX XapaKTEPUCTHK JEKTPUUECKUX MAIIUH, TPAaHC(HOPMATOPOB U IPYroro
3JIEKTPOOOOPYIOBaHMS; YCTPONUCTBA U PUHIIMIIA ASHCTBHS SJIEKTPOHHBIX U AJIEKTPOU3MEPUTEIBHBIX
pUOOPOB, OCHOBHBIX KOMMYTHPYIOIIUX U 3AIIUTHBIX alllapaToB; YCIOBHBIX rpaduyeckux
0003HAYCHUI HIIEMEHTOB 3JEKTPUUECKUX U SJICKTPOHHBIX IIeTel Ha CXeMaX; OCHOB aBTOMAaTUYECKOTO
yIpaBiIeHUs 3JIeKTpoycTaHoBKamHu. 2. [IpuoOpectu yMeHUs ¥ HaBBIKU MOJIH30BATHCS CIIPABOYHOM
JUTEPATYPOH C LIEbIO BBIOOPA AIIEKTPUUYECKUX MAIIUH, alllIapaToB U YCTPOUCTB MPOMBIILICHHON
JIEKTPOHUKH, C TIOMOIIBIO TEXHUUYECKON JOKYMEHTAIIUH U JINTEPATyphl pa30upaThcs B paboTe cucTeM
YIIPABJICHUS 3JIEKTPOYCTAHOBKAMH, IIPUMEHSAEMBIMU B PA3JIMYHBIX TEXHOJIOTMYECKUX IIPOLIECCAX,
BBIOMPATH U MOJIB30BATHCA AJIEKTPOU3MEPUTEIIBHBIMU U 3JIEKTPOHHBIMU PUOOPAaMU; TPAMOTHO

9KCIUTyaTHPOBATh MPOMBILIUIEHHOE 3JIEKTPOOOOPYI0BAHHUE.

Pe3yabTaThbl 00y4eHHUs] BHITYCKHMKA

Kon Pesynbrar 00yyenns (kommnerenuus) Boinyckauka QOII

CnocodeH ucnoJib30BaTh 0a30Bble 3HAHHUS €CTECTBEHHOHAYYHbIX AUCHHUILIUH B
OIIK-1 | npodeccnoHaNbHO 1eATEIbHOCTH, IPUMEHITH METOAbl MATEMATHYECKOr0 AHAJIN3A U

MOAEJIUPOBAHUSA, TCOPECTUIECCKOT0 U IKCIIEPUMECHTAJIBHOT0 UCCIICTOBAHUSA

W13 [TpumeHseT COOTBETCTBYIONIHH (PU3NKO-MATEMaTHYeCKUH alrnapar, MEeTO/Ibl aHaIu3a 1

OIIK. 1 MOJIETMPOBAHHUS TIPH PEIIeHIH MPO(HeCCHOHANTBHBIX 33729 B 00JIaCTH DIIEKTPOTEXHUKU U

SJICKTPOHHUKH

N/-18 | [IpuMeHseT METOIbI MATEMATHIECKOTO MOACITHPOBAHIS TIPH PEIICHUN TTPO(eCcCHOHATBHBIX

OIIK-1 |3agau B 06JacTy crielMalbHBIX BOIPOCOB MaTEMaTHUECKON (PU3UKH

HJIaHI/IpyEMbIe pe3yabTaTbl H3YYCHUSA TUCIHUIITHHBI
3HAHUA:

¢ 3HaeT OCHOBHEIC 3dKOHOMCPHOCTH (1)I/I3I/IKO—MaTeMaTI/IquKOFO alrirapara B obnactu

IEKTPOTEXHUKHU U HIEKTPOHUKHU
YMeHHUs:

* VYmeeT MMPUMCHATb MCTO/bI aHAJIW3a U MOACIIUPOBAHUA IIPpU PCIICHUN HpO(beCCI/IOHaJ'IBHLIX 3aJa4

B 00J1acTu QJICKTPOTCXHUKHU U DJICKTPOHUKHU



HaBbIKMU:

* Brnaneer HaBbIKaMU MHTEPIPETALUU PE3YIBTATOB UCCIECIOBAHUN JUIs PELLIECHUS

HpO(beCCI/IOHaHLHLIX 3aJ1a4 B obactu QJICKTPOTCXHUKHU U SJICKTPOHHUKU



Buabi yueOHol padoThI

TpynoeMKoCTb 1O ceMecTpamM

Bunsbi yueoHoil padoThI

Ounas popma

JIeKIIOHHBIE 3aHATH 32
JlaGoparopHbie 3aHATUS 48
[IpakTrueckne 3aHATHA 32

CamocrosTenpHas padoTa 82
Yacel Ha KOHTPOJIb 22
216, au
OO0masi Tpy10eMKOCTH OCBOEHUSI JUCHUIIIUHBI
6, 3eT

@opMbI TEKYLIET0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTalluun

@DopMbI TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHOM

KounuecTBO 10 cemecTpam

arrecranum

Ounasn gopma

Tekyumuii KOHTPOJIb

PacuerHo-rpadudeckue paboThI, mT. 4
ITpomeskyToUyHas1 aTTECTALMS
3a4eThl ¢ OLICHKOM, IIIT. 2




Coz[epmalme pa3aeiioB M pe3yJbTaTbl U3YUYCHUA TUCHUIIJINHDI

Pa3aes nucUmInHbI

Conep:xanue

1. BeBenenune u OCHOBHLIE

BOIPOCHI YJIEKTPOTEXHUKH

MecTo Kypca 371eKTPOTEXHUKH U 3JIEKTPOHUKH B TOJTOTOBKE
CIEIMATIMCTOB B 00JIACTH 3JIEKTPOIHEPTETUKU U ATOMHOM 3HEPTeTHKH.

IIpuMeHeHue IIEKTPUYECKON S3HEPIUU B HAPOAHOM XO3SIHCTBE.

2. DeKTpUYecKHe Henn
MOCTOSIHHOI'0 TOKA: CXeMbl
3aMeleHus, 3akoHbl Kupxroga,

METOAbI AaHAJIN3A Lenei

2.1. OCHOBHBIE TIOHATHUS 00 DNEKTPUIECKUX LICTISIX.
OJEeKTPOTEXHUUYECKHE YCTPOUCTBA TOCTOSIHHOIO TOKa. Pe3ncTuBHbIE
3JIeMEHTBI. ICTOUHHKH 3JIEKTPUYECKOM SHEPTUH TOCTOSHHOIO TOKA.
YcoBHbIE MoNI0KUTENbHBIE HanpaBiaeHus DJ{C 1 Toka B aneMeHTax
LeNH, HAIPSDKEHUS Ha 3a)KuMax 3JeMeHToB nenu. Mcrounnk 3/1C u
HCTOYHHK TOKA.

2.2 IlepBelit u BTOpoii 3akoHbl Kupxroga. [Ipumenenue 3akona Oma u
Kupxroda mis pacaeTa sneKkTpuieckux mnereid. MeToasl pacdyera
JNEKTPUIECKUX Leneld. MeToa S3KBUBAJICHTHOTO PE00Pa30BAHUS CXEM.
[IpuHIHKIT U METON CYTIEPIIO3UIIUT

2.3 MeTons! ananmu3a 1erneid. Pabora u MOITHOCTH SJIEKTPHISCKOTO
TOKa. DHepreTHUecKuii 6ananc. YcioBue nepeaadn

QJICKTPONIPUEMHUKY MaKCHMAaJIbHOM OHEPruu.

3. DJexkTpuUYecKue Henu
nepeMeHHOro Toka.Pe3oHanc Toka

U PE30HAHC HAIIPAKCHUA

3.1 DnexkTpoTeXHUYECKHE YCTPOMCTBA MEPEMEHHOT0 Toka. OCHOBHEIE
TIOHATHS U oTlpeaenieHus. JlelicTByIomre U CpeIHUE 3HAUCHUS
CHUHYCOUJANbHBIX TOKOB, DJ[C 1 HanpsKeHUuH. J1eMEHTbI
SIEKTPUUECKON MU IEPEMEHHOT0 TOKa. ICTOUHUKH 3IeKTpUIeCcKOn
SHEPTUH CHHYCOUIATHFHOTO TOKA.

3.2 MeTobl U3Y4€HUs, N300PKEHHS U pacyeTa CHHYCOHIATBHBIX
OJIC, nanpspxkeHu#t 1 TOKOB. OCHOBHBIC 3aKOHBI DJICKTPUUECKUX IETEH.
KomruekcHBIH METOT ¥ €T0 IPUMEHEHHE IS pacdeTa dICKTPHICCKIX
Henei.

3.3 llenu ¢ mocaen0BaTEIBHBIM U MAPAIIIEIBHBIM COSTUHEHUEM
MIPHEMHUKOB. KOMITIIEeKCHBIE COMTPOTUBIICHUS U MPOBOAUMOCTH. CBS3b
MeX]Ty SKBHBAJICHTHBIMH KOMIUIEKCHBIMH ITPOBOAMMOCTSIMH U
CONPOTHUBJICHUSMU. Pe30HaHC HANPSHKEHUS U PE30HAHC TOKOB B IETISX
MIEPEeMEHHOT0 TOKa. BEeKTOpHBIE TuarpaMmbl TOKOB U HAITPSKEHUH.
3.4. OnHo(azHbIe LeTn IEPEMEHHOT0 TOKa. JHEPreTHUECKUe
MPOLIECCHI B PE3UCTHBHOM, HHIYKTUBHOM M €MKOCTHOM DJIEMEHTAX.
AKTHBHas1, peaKTUBHAs, KOMIUIEKCHAS ¥ TIOJTHASI MOIITHOCTH
MacCUBHOIO JBYXIOIIOCHUKA. banaHc MOIHOCTH B 1ienu
CUHYyCOMJIANbHOTO ToKa. Ko puumeHT MoIHoCTH, €ro 3HaueHUe U

CHOCOOBI ITOBBIIIEHNS




4. Tpex¢a3Hble Henu, MOIHOCTb
Tpexd¢aszHoro npuemunka.Pacuer
Tpex{a3HbIX Henei ¢
PABHOMEPHOH M HECUMMETPHUYHOI

HATpPY3KOii

4.1 TpexdasHble IIEKTPOTEXHUYECKUE yCTpoicTBa. OCHOBHEBIE
noHATus u onpenenenus. [lomydenune Tpexdasnoit cucremsl
cunycouganbabix JJC.

4.2. Coenunenue 0OMOTOK reHeparopa u ¢a3 nprueMHHUKa 3BE3101 U
TpeyroinbHUKOM. Da3zHble U TMHEHHBIE HAPSKEHNS U TOKU U
COOTHOIIEHHUS MeX 1y HUMH. O01acTh MPUMEHEHUS TPEX- U
YeTHIPEXIPOBOAHBIX TpeX(a3HbIX LEneH.

4.3 Metonb! pacueTa Tpexda3HbIX Iereil IepeMEHHOTO TOKA.
CummerpuyHas Tpex¢asHas Lenb ¢ HECKOJIBKUMH TPUEMHHKAMU.
HecuMMmeTpuunblil pesxuM Tpexa3Hoil nenu. ABapHitHbIC PEeXKUMBI B
Tpex(a3HpIX Henax. MomHoCTh Tpex(pa3HoM Lenu U METOIbI €€

U3MEpEHU

5. Ilepexoanble npoueccsl B
JINHENHBIX 3JIeKTPUYECKHUX HensxX
NMOCTOSIHHOTO U MePEMEHHOr0

TOKOB

6.1. OcHOBHBIE MOHATHS U IPUHLIUIIBI AHAJIN3a TIEPEXOTHBIX
npoueccoB. Kinaccnueckuit MeTo1 pacyeTa IepexoqHbIX MPOLECCOB.
3aKOHBI KOMMYTaIlUH.

OmnepatopHbIil METOJ] pacyeTa MePEeXOJHbIX IPOLECCOB.

6.2. [lepexoiHBIE TPOIIECCHI B LIETIN TTOCTOSTHHOTO TOKA C
MOCTIeI0BaTENbHBIM COETUHEHUEM C PE3UCTUBHBIM, HHAYKTHUBHOM H
€MKOCTHBIM JIEMEHTaMH.

6.3. [IepexoiHbIe IPOIIECCHI B LIEMIH CUHYCOUAIBHOTO TOKA C
MOCTIeI0BaTEbHBIM COETUHEHUEM C PE3UCTHUBHBIM, HHAYKTUBHOM H

€MKOCTHBIM 3JICMCHTaMH.

6. MaruuTHbIe e U

TpancopmaTopsl

7.1.2neMeHTBI MAarHUTHOH IeTH. 3aKOH TOJHOTO TOKa JJISi MarHUTHON
nenu. HepasBeTBieHHass MarHUTHAs LETb. DJIEKTPOMEXaHUUECKOE
JieficTBHEe MarHUTHOTO MOJIS.

7.2 punanmn nefictBus Tpanchopmaropa. HasHauenue u ycTponcTBO
oxHo¢azHoro Tpanchopmaropa. XoaocTol xo Tpanchopmaropa.
Pabora Tpancdopmaropa non Harpyskoi. YpaBuenue MJIC u TOKOB.
[IpuBenenue mapamMeTpoB BTOPUIHONH OOMOTKH K MIEPBHUYHOM.

7.3 CxeMBl 3aMeIeHMs], ypaBHEHHSI HAIIPSUKEHU U BEKTOpHAs
nuarpamma Tpancdopmaropa. McnbiTarenbHoe KOPOTKOE 3aMBbIKaHUE
Tpanchopmaropa. IloTepu HanpspKkeHUs B TpaHCQOPMATOpE U €ro
BHelIHME xapakTtepucTuku. [lorepu momtHoct u KI1/I. Onpenenenne
XapakTEepUCTUK TpaHchopMaTopa 1o JaHHBIM KaTajJoroB.

7.4. Tpexdaznsie TpaHchopMaTopsl. [ pyIel cOeAMHEHIS
TpaHncopmaTtopos. [lapannensHas pabota TpaHchOPMAaTOPOB.
VYcnoBust BKIIOYEHUS TPaHC(HOPMATOPOB Ha NapalliebHyIo padoTy.

YpaBHUTENbHBIE TOKU. PeryiupoBaHue HaNpsHKeHUs 01 Harpy3KOi.




7. DyleKTpuYecKrue MAIIUHBI
IIOCTOSIHHOI'0 W IlePeMEeHHOI0
TOKAa.CHHXPOHHBIE T'eHepaTopkI,
ACMHXPOHHBIE IBUTaTeu

KosekTopHble MAILIMHBI.

8.1. Haznauenwue, mpuHIUN ASUCTBUS U YCTPOHCTBO MAIlIUH
MOCTOSTHHOTO ToKa. OOpaTuMocTh AnekTpudecknx Mamus. J[C
00OMOTKH SKOpPS. DIEKTPOMarHUTHBIA MOMEHT. Peakuust sskopsi.
I'enepatopsl MOCTOSHHOTO TOKA U UX XapakTepucTuku. [lapannensHas
paboTa reHepaToOpOB MOCTOSTHHOTO TOKA.

8.2. JIpuraTenu nocTosIHHOro ToKa. IIpuHIMn nedcTBUA, MyCK B X0 U
xapakrepuctuku. CriocoObl peryiMpoBaHUs YaCTOTHI BPAICHUS.
ITorepu MoutHocTu U KIIJI mamuH noctostHHOTO ToKa. [IpruMeHeHue
3JEKTPUUECKUX MALIUH MOCTOSIHHOTO TOKA B 3JIEKTPOIIPUBOAE
SHEPIreTUYECKUX YCTAHOBOK U YCTPOMCTBAX IIPOMBIIIEHHOMN
SHEPTETUKH.

8.3. ACHHXpOHHBIE MAIIMHBL. YCTPOHCTBO TpeX(a3HbIX aCHHXPOHHBIX
MamuH. [lomydeHne KpyroBoro Bpaliaromerocss MarHUTHOTO TOJI.
Pexxumer pabotel. [Ipuanmm neiictBus asurarens. CKOIbKEHHE,
yacroTa BpaieHus poropa. Yacrora O/IC u Toka B 00MOTKE poTopa.
Tox poropa. Ypauenuss M/IC u TokoB. Tok cTaropa

8.4. DHepreTHUecKkas AuarpaMMa M BpaIIaloNniil MOMEHT JBUTATEIS.
Mexanndeckre U paboune xapakrepucTuku. CrocoObl mycka u
PEryJIMpPOBaHUs YaCTOTHI BpalieHus. PaboTa aCHHXPOHHOW MaIlIMHbI B
PEXUME JIEKTPOMArHUTHOTO TOPMO3a.

8.5. OngHodazHbIe acCHHXPOHHBIC ABUraTeNd. [[oHATHE O TUHEHHOM
ACHHXPOHHOM JBHUTaTeNe. VICTIOTHUTETbHBIC ACHHXPOHHBIC TBUTATEIIH.
ACHHXPOHHBIE IBUTaTENN B YCTPOUCTBAX MPOMBILIJIEHHOW SHEPreTUKU
8.6.CunxpoHHble MaluHbl. HasHaueHne u ycTpoiCTBO CUHXPOHHBIX
MaruH. ['uapo- u Typoorenepatopsl. CriocoObI BO30YKIACHUS
CHUHXPOHHBIX MalvH. [IpuHIMN 1efcTBUS CHHXPOHHOI'O T€HEpaTopa.
OJ1C B 0OMoTKe sikops. Peakuus skops. YpaBHEHUS IIEKTPHUECKOTO
paBHOBECHS U BEKTOPHBIC TUATPAMMEL.

8.7.PaboTa CHHXpOHHOTO TeHEepaTopa Ha aBTOHOMHYFO Harpy3Ky U ero
XapaKTePUCTUKHU (BHEITHUE U PETYIUPOBOUHBIC). PaboTa reneparopa
MapaJuIebHO C CETHI0. DIEKTPOMArHUTHAS MOITHOCTH U
3JIEKTPOMATrHUTHBIA MOMEHT YCIOBHSI BKIIOUYEHUS B CETh.
PerynupoBanue akTUBHON U PEaKTUBHOW MOIIIHOCTU. YTJIOBas U
VY-o0pa3Has XxapaKTepUCTUKH CHHXPOHHOTO Te€HEepaTopa.

8.8. CuHXpOoHHBIN nBuTatesb. [[puHIUT KelcTBUS, CITIOCOOBI IMyCKa,
xapaktepuctuku. [IpenMyIiecTBa CHHXpOHHOTO ABUTATETIS.
CunxpoHHBIN KoMneHcaTop. [loHATHE 006 YCTOWYUBOCTH paOOTHI
CUHXPOHHBIX MamH. CHHXpOHU3UPYIOMHKA MOMEHT. CriocoObt
MOBBIIICHUS YCTOUYUBOCTH. CHHXPOHHBIE ABUTATEIN MATON
MolHocTU. IIpuMeHeHre CHHXPOHHBIX T€HEPATOPOB U ABUTATEIEH B

OHCPIreTUYCCKUX YCTAHOBKAX




8. [losnynpoBogHNKOBBbIE
NpuGOPLI(INOAbI, TPAH3IUCTOPBI,

THPHUCTOPHI)

10.1. YerpoiicTBO, MpUHLIMT pabOTHI AIEKTPOHHBIX U
MOJIYIPOBOAHUKOBBIX IPHOOPOB. BonbTaMiiepHas xapakTeprcTuka
«p-n» nepexona. JInomel, UX pasHOBUIHOCTH, TAPAMETPHI K 00JIaCTH
npuMeHeHust. CTaOMIINTPOHBI U X IPUMEHEHHE.

10.2. TpanzucTopsl: ki1accuuKanus, yCTpOHCTBO, IPUHIIHIT JEHCTBUSA,
HapaMeTphbl 1 OCHOBHBIE XapaKTEPUCTUKH, CXEMbI BKITFOUCHUS,
peXUMBI paboThl. THPUCTOPHI: KTacCU(PUKALUS, yCTPOHCTBO, MPUHIIMIT
JIEHCTBUSI, XapaKTEPUCTHKH U OCHOBHBIE MapaMeTpbl. ONTPOHBI:

NPUHIINII AEHCTBUS, YCTPOHCTBO U 00JIACTh MPUMEHEHHS

9. BeinpsiMmuTebHBIE YCTPOIiCTBA
(oaHoga3Hbie 1 MHOTO(a3HbIe,

HyJIeBble H MOCTOBBIE)

12.1. Bempsmurenn. Kitaccudukarus u 001acTh IPUMEHESHHUS.
OCHOBHBIE CXEMbI HEYIPABIISIEMBIX BBIIPSIMUTENCH. YTIpaBIseMble
onHo(a3HbIE BRIIPAMUTENN. BinsHIe XapakTepa Harpy3ku Ha padoTy
BRITIpsAMuUTENeH. CriaaxkuBarontue GuibTphl. CTaOMITH3HPOBAHHBIHN
BBITIPSIMUTEIT.

[eneparopsl dneKTpHUUECKUX cHrHaI0B. Kiaccudukanus u obnacte
MIpUMEHEHHs. YCIOBHS CaMOBO30YKICHUS TeHepaTopoB. [ eHepaTopsl
MIPSMOYTOJIEHBIX UMITYJIBCOB: OJTHOBHOPATOP, MYJIBTHBHOPATOP.
IIpuHuun aeicTBUs reHepaTopa JIMHEWHO U3MEHSIOIIEr0Cs

HAIPsXKCHUA.

10. UmnyJbcHbIE
yerpoiicTBa(Tpurrepsi, AL u
HAII)

3.1 CunoBble UMIYJIBCHBIE Tpe0OpazoBaTeny. IHBEpTOpHI U HX
pasHoBUAHOCTH. CHUIIOBBIE CXEMbI, IPUHIMII AEHCTBUS MapajuIeNbHOTO
1 pe30HaHCHOTO UHBEPTOPOB. O0IACTh IPUMEHEHHUS.
IIpeobpazoBarenn 4acTOTHI.

HmnynbcHble yCTPOHCTBA B MUKPO3JIEKTpOHUKE. My ibcHbIE
YCTPOHCTBA C YCTOMYMBBIME COCTOSIHUSIMH. TpHITEpHI.
Knaccugukanus u 6a30BbIe 2IEMEHTBI JIUCKPETHBIX HHTETPATLHBIX
MuKpocxeM. O01acTb MPUMEHEHUS JIOTHYECKUX YCTPONUCTB. AHAJIOro-
nuQpoBbie U HU(POaHaTIOrOBbIe MPeoOpa3zoOBaTENH.

13.2. Perynarops! Hanpspkenus. Knaccudukanws, o01acth
NPUMEHEHUS ¥ IPUHLINN IeHCTBUS THPUCTOPHBIX PETYISTOPOB
MOCTOSIHHOTO HanpshkeHus1. OCOOEHHOCTH UMITYJIbCHOTO METO1a
PETyJINpPOBaHUS IOCTOSIHHOTO HANPsDKEHUA. PerymsTopsl HanpspKeHUs

B ICTIAX IIEPEMCHHOT'O TOKA.

11. MukponpoueccopHasi

TeXHUKA(MHUKPOKOHTPOJLJIEPHI)

14.1. TIlporpammupyemMbie ycrporicTBa. OCHOBHBIC CBEICHUS O
MUKpOIIpoIieccopax. BHYTpeHHSS apXUTEKTypa MUKPOIIPOIIECCOPOB.
bazoBbie kOMaH bl MUKPOIIPOLIECCOPOB.

14.2. 3anmoMuHArOIIME YCTPOHCTBA. YCTPOHUCTBA BBOIA/BRIBOAA H
JIPYTHEe BCIIOMOTATEbHBIC MHTETPATLHBIC CXEMbI. DJIEMEHTHI
CTPYKTYPBI MHKPOTIPOIIECCOpPOB. M crons30BaHne MUKPOIPOLIECCOPOB B

CX€Max yIpaBJICHUA 1 aBTOMAaTHUKH.
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