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BBeaenue

Lenpro AUCIUIUIMHEI SIBISIETCSI TEOPETUYECKask M MpaKTUYECKas MOAro-
TOBKa WH)XCHEPOB HEINEKTPUIECKUX CHEIHaJIbHOCTEH B 007aCTH AJIEKTPOTEXHH-
KH, JIIEKTPOIIPUBOJA, M AIIEKTPOOOOPYAOBAHHUS PA3IMIHBIX MEXaHU3MOB B TaKOW
CTCNECHU, YTOOBI OHU MOTJIM BBEIOMpAaTh HEOOXOAMMEBIE ICKTPOTCXHUYECKUE YCT-
pOICTBa, YMETh UX MPABUIIBHO 3KCILUTyaTUPOBATh B COOTBETCTBUM C MpaBUIIAMU
3MeKTPOoOE30NMacHOCTH, COCTABIATh COBMECTHO C HHXCHEPaAMHU-DIEKTPUKAMHA TeX-
HUYECKHE 3a/JaHUs Ha MOHTaX JJIEKTPUYECKHUX YacTel MaIliH U MEXaHU3MOB.

HopmaTuBHbBIE CCHIIIKH

B HacTosIIMX METOJUYECKIX YKa3aHUIX HCIIOIB30BaHS CCHUIKU Ha Clie-
AYHOIIMEC HOPMATHUBHBIC TOKYMCHTHI:

I'OCT 2.105-95 ECKJI. Obmte TpeboBaHusI K TEKCTOBBIM JJOKYMEHTAM

I'OCT 2.301-68 ECK/I. ®opmatsl

I'OCT 8.417-2002 I'CH. Eguuuns BeIn4ud

P 50-77-88 Pexomenmanmu. ECK/I. [IpaBuia BRITOTHEHHS JUATpaMM

OcHoBHast YacTh
1. UacTpykuusi mo padore ¢ yueOHO-MeTOAMIECKUM MOCOOHEeM

Llenbi0 KOHTPOJBHBIX pabOT SIBISIETCS MIPOMEKYTOUYHAsE CaMOTPOBEPKa
YCBOEHHS CTYJIEHTaMH COOTBETCTBYIOIIMX Pa3[esioB Kypca M NPOBEpKa ITHX 3Ha-
HUI npenogaBateneM. [IpucTynars K BBIIOIHEHHIO OYepPETHONW PabOTHI ClIEAyeT
HOCJIE U3yUYEeHUS] HEOOXOAMMOr0 MaTepralla B peKOMEH/JOBAaHHOU JINTEpaType.

OdopMIsATh KOHTPOJIBHYIO Pa0OTy HEOOXOIMMO, BBIOTHSIS TPeOOBaHUS
MmexrocynapcrsenHoro cragaapra (ECKJl) obuiue tpebGoBaHMs K TEKCTOBBIM J0-
kymeHTam (I'OCT 2.105-95). Pucynku, cxemsl 1 rpadMKu JOIDKHBI OBITH BBITOI-
HEHbl AaKKypaTHO B pa3yMHOM MacmTade, TrpaQuku CledyeT 4YepTUTh Ha
MWIIMMETPOBOM OyMare C IOMOILBIO YEPTEXKHBIX MHCTpyMeHTOB. Ha ocsx ko-
OpJIMHAT JIOJDKHBI OBITh YKa3aHbl 3HAYEHUS W CJUHUIBI UX HU3MEPEHUS «JIBYX-
3TaXHOI» JpoObl0, B YHUCIMUTENIE KOTOPOH yKa3plBaeTcsi 00O3HadeHHE
nu3MepsieMoll BeInuuHbl (HanpuMmep: Tok I, Hanpsokenue U), a B 3HaMeHaTene —
enuHuna uzmepenus (Hanpumep: I/A; U/B). Ilpu pemennn 3amaum ciieayer yka-
3bIBaTh HEOOXOIUMbIE pacdeTHbIe (GOPMYIIBI H CChIIATHCS Ha COOTBETCTBYIOIUE
3aKOHBI (HampuMmep: 1o nepBoMy 3akoHy Kupxroda nmeem.) Koneunsiii pesyib-
TaT HEOOXOJUMO BBIIENIATH U3 OOILIETO TEKCTa U PelIeHHs B (popMe 3aKII0UeHus],
BBIBOJIA MJTK OTBETA.



Ha TutynpHOM NHCTE KOHTPOJBHON pabOThI AODKHO OBITH yKa3aHO Ha-
WMEHOBaHHE MHCTHTYTA, (PaKyinbpTeTa, PaMuivs, MHAIHAIL U UQp cTyneHTa. B
KOHIIE paObOThI HEOOXOAMMO MPUBECTH CITUCOK UCIIOJIBL30BAaHHOW JIUTEPATYPHI.

KonTpomnbabie paboTel mo Kypcy caenansl 50-BapuaHTHbIME. Bapumant
CTyIeHTa ompenaeisercs AByMs mocienHumu nudpamu mmdpa. Ecom ase mo-
cinequue mudper 6onee 50, TO AN ompeACIcHUS HOMEpa BapuaHTa HEOOXOIUMO
oT nByX nocienHux mudp Berdects 50. Ecnu npeamocienss mudpa - HONb, TO
CTYICHT JOJDKEH BBITIONHHUTH BapHaHT, OMpeeNsseMbld Tocienyromei mudpoi
cBoero mudpa.

O0BbeM KOHTPOJILHOM PabOThl YCTaHABIIMBACTCS TPENOaBATEIIEM HCXO-
ISl U3 TIPEIOKEHHOTO TIepedHs U3 ceMu 3afad. KoHTponbHbIe 3a7a9n, BKIIIOYEH-
HbIE B METOJMYECKHE yKa3aHWs, HE OXBAaTHIBAIOT BCEX pPa3JeNiOB IPOTPaMMEL,
MO3TOMY JUIS JIYYIIETO yCBOGHUS-MaTepHalia CTyJCHTaM KpOMe 00s3aTelbHBIX
KOHTPOJIBHBIX 3aJa4 PEKOMCHIAYCTCA HAYUUTHCA PCIIaTh 3aJa4d Ha TCMbI BCEX
pas3enoB Kypca.

2. lIporpaMmma AMCUMMIIHHBI

BBeaenue

DneKTpuyecKast JHepTus, €€ 0COOCHHOCTH U 00JIacTh mpuMeHeHus. Pois
SJEKTPOTEXHUKA U DIIEKTPOHUKH B PA3BUTHH aBTOMATU3UPOBAHHBIX CHCTEM
YIpaBIeHUs MPOU3BOACTBEHHBIMHU MPOIECCAMU. 3HAUYEHHUE 3JIEKTPOTEXHUUECKOM
MIOATOTOBKY JJII WHXEHEPOB HEIIEKTPUUECKUX crienuanbHocTeil. Conepikanue u

CTPYKTypa Kypca.

DyeKkTpUYECKHE e MOCTOSTHHOTO TOKA

OO6nacTi MpUMEHEHUs, Ha3HAUYCHUE TeHEPUPYIOMINX U MPUEMHBIX yCT-
poiicTB moctossHHOTO TOoKa. CTaHmapTHble rpaduueckue 0003HAYEHUS DIIEKTPO-
TEXHUYECKUX YCTPOUCTB. JIMHEHHBbIE PE3UCTUBHBIE 3JIEMEHTHI, UJICAJIbHBIE HC-
tounukd OJIC u ToKa, UX CBOMCTBA M BOJBTAMIIEPHBIE XapaKTEPUCTUKHU. YcC-
JIOBHBIE TpaduuecKkrue 0003HaYSHHsI, TPUMEHSIEMbIE Ha CXeMaX 3aMelIeHHSI.

Jlunelinpie Hepa3BETBICHHBIC W PA3BETBICHHBIC YJICKTPUICCKUE IETIH C
omanM uctouHukoM DJIC. YcmoBHbIe ONOKUTENRHBIC HanpaBieHus DJ1C, TOKoB
Y HampsbKeHU Ha cxemax 3amenieHus. [laccuBHBIA U aKTUBHBIN ABYXITOIIOCHUKH.
Pexxumbl pabOTHI 3NIEKTPUUYESCKON HEMH. DIEKTPUIESCKUN OallaHC B IIEKTPHUECKUX
nersx. OmnpeneneHne SKBUBAJICHTHBIX COIPOTHBICHUHA Pa3BETBICHHBIX IACCHB-
HBIX JIMHEHWHBIX Tiereld. B3anMHoe nmpeoOdpa3oBaHue CXeM COSUHEHUN MAaCCHBHBIX
3JIEMEHTOB TPEYTOJIbHUKOM U 3Be3J0M. AHaINU3 3JIEKTPUUECKOTrO COCTOSHUSI He-
pPa3BETBIEHHON M PA3BETBIECHHON JIMHEWHBIX JJIEKTPUUECKHUX IIETEH C HECKOJIb-
kumMu uctouHukamMu JJ[C myTeM HEMOCPEeACTBEHHOTO TNPUMEHEHHUS 3aKOHOB

5



Kupxroda. MeTomsl KOHTYpHBIX TOKOB M y3JI0BOTO HampspkeHUs. [IpuHIUI Cy-
nepro3nuiinu. MeTo/1 5KBUBAJIEHTHOTO TeHEepaTopa.

OCHOBHBIC CBOWCTBa W 007aCTH MPUMEHEHUS YETHIPEXIICYUX MOCTO-
BBIX IIEMEH.

Henunelinbie 31€eMEHTHI U UX XapaKTEPUCTUKU. AHAIIU3 dJIEKTPUUECKO-
IO COCTOSIHUSI HEPAa3BETBICHHBIX U PA3BETBICHHBIX AICKTPUUYECKUX LIETICH C He-
JIUHEHHBIMU 3JIEMEHTaAMHU.

DJIeKTpHYecKHe Lely NepeMeHHOro ToKa

OCOOCHHOCTH BJIEKTPOMArHUTHBIX MPOLIECCOB B HEMAX C W3MEHSIOIIU-
MHCSI BO BpeMeHHU TokaMu. O01acTi NPUMEHEHHs U IPUYMHBI IIHPOKOro pacipo-
CTpaHEHUs DIEKTPOTEXHUYECKUX YCTPONCTB CHHYCOMZAIBHOIO TOKA IIPOMBINI-
nenHoi vactotel. OpHodaszubie nenu. CTPyKTypa 3IIEKTPUYECKOH HEeMu, CXEMBI
3aMEIIECHMS] AIEKTPOTEXHUYECKUX YyCTPOMCTB. [IpuHImn nelcTBHs MPOCTEHUIIEro
0HO(A3HOTO AIIEKTPOMAIIMHHOTO TeHeparopa cuHycoumanbHoit JJIC mpo-
MBIIUIEHHON YacToThl. OCHOBHBIE MapaMeTphl, XapaKTEPHU3YIOLIUE CHHYCOU-
nanpHyto ynknuto. Hawanenas ¢asza. Cnsur ¢a3. MraoBeHHOE, aMIUTUTYIHOE,
IEeHCTByIONIEE W CpENHEE 3HAYECHHS CHHYCOMJAIBHO W3MEHSIOMIMXCS DJJEK-
TPUYECKHX BeMW4MH. lIpencraBieHue CHHYCOMAAIBHBIX BEIWYHH TPUTOHOMET-
puueckuMHu (QYHKIUSMH, TpadUKaMu W3MEHEHUH (QYHKIHMHA BO BpEMEHH, Bpa-
HIAIOIIAMUCS BEKTOpPAaMHU M KOMIUIEKCHBIMH YHCIIaMU.

DIIEKTPOTEXHUYECKHE YCTPOMCTBA MEPEMEHHOro ToKa. McTouHukKH
3/1C, pe3ucTopsl, MHIYKTUBHBIE KaTYIIKH U KOHIEHCATOPHI.

ITapameTps! (aKTUBHOE COMPOTHUBIIEHHE, MHAYKTUBHOCTD, €MKOCTh) UJIe-
aJIbHBIX 271eMEeHTOB. OCHOBHBIE CBOMCTBA U XapaKTepHUCTUKHN 31eMeHToB R, L n C
MIpH MOJKJIFOYEHUH WX K UCTOUYHUKY CHHYCOUAAIFHOTO HANpsHKeHUs. MTrHOBEHHA
MOIIHOCTb, KoJieObaHus sHepruu. [loHATHA aKTUBHOW, PEAKTUBHOW M TIOJIHOM
MOIITHOCTEH, TpeyroiabHUK MomHocTe. Koadduuuent momHocTn u ero sKoHO-
MHYECKOE 3HaYCHHE.

HepasBeTBiieHHBIE 3IEKTPUYECKHE LEMHU, COAEp)Kalle PEe3NCTUBHOE,
WHAYKTUBHOE W €MKOCTHOE COIPOTHBIEHUS. YPAaBHEHUE 3IIEKTPUYECKOIO CO-
CTOSIHHUA (MaTeMaTH4ecKas MOJIEINb) ISl HEpa3BETBICHHON LenHu. AKTHUBHOE, pe-
AKTMBHOE M IIOJHOE CONPOTHUBIICHHE JBYXIOJIOCHHKA. KoMIUIeKkCHOE compo-
THUBJICHHE, TpeyronbHUK conpoTuBieHUi. BektopHele nuarpammsel. daszoBble
COCTOSIHUSI MEKAY TOKaMU W HanpspkeHusMH. [IoHsTHE 0 OTEeHIMAIBHBIX (TOIIO-
rpaduueckux) quarpammax. PesoHanc HanmpspKeHHUH, YCIIOBHS €r0 BOSHUKHOBEHUS
Y IPaKTUYEeCKOE 3HAaYCHHE.

ONEKTPUUYECKUE LENH ¢ NapajyIeIbHBIM COEIMHEHUEM BETBEH. YpaBHE-
HUS DJIEKTPUUYECKOTO COCTOSHUS LieNu. BekTopHble AuarpaMMbl. AKTHBHas, pe-
aKTHBHAs U IOJHAs IPOBOAUMOCTH. TpeyrojpHUK NpoBoauMocTeil. KomruiekcHas
MIPOBOAMMOCTh. PE30HaHC TOKOB, YCIIOBHSI €r0 BO3HHUKHOBEHHS M IMPAKTHUYECKOE
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npuMeHenue. KoMrieHcanus peakTHBHON MOIIHOCTH, KO3()(UIIMEHThI aKTHBHOM
(coso), peakTuBHOM (1g@) MOIIHOCTEN, NX HOPMHUPOBAHHE, YKOHOMHYECKHI (-
(exT oT moBbIeHU KO3 QUIIEeHTa MOIITHOCTH.

AHanu3 3MeKTPUYECKUX Lenel IEPEMEHHOTO TOKa ¢ MapajiebHbIM CO-
€IMHEHHUEM C HCIIOJIb30BAHUEM IMOHATHS KOMIUIEKCHOTO 4ucia. Perymupyemsie u
HeperyJimpyeMblie (a3oBpallamlie YCTPOUCTBa. AHAIN3 MPOCTEUIINX DIEKTPH-
YECKHUX UCIEH C YUETOM SIBIICHHS B3aUMOUHAYKIHH.

Tpexdaszusie anekTpuaeckue menu. O0IacTH IPUMEHEHHS TpeX(ha3HbIX
YCTPOMCTB. Y CTPOHCTBO, MPUHIIMIT ICUCTBHUS MPOCTEHIIIETo Tpex(a3zHoro reHepa-
Topa. llpeacraBieHue SIEKTPHUUECKUX BEIMYMH TpeX(a3HBIX CHUCTEM TPUTOHO-
METPUYECKUMH  (QYHKIMSIMH, TIpapuKaMy, BpaLIAOLIMMUCS BEKTOpaMHU H
KOMIUICKCHBIMM YMCJIaMH Y CJIOBHBIE IIOJIOKUTEJIbHBIE HANpaBlICHUS JJIEK-
TPUYECKHUX BEJIMYMH B TpexdazHoi cucreme. PazHoe U NHUHEHHOE HAMIPSKCHUS.
BekropHble nuarpamMmel.

Crioco0s1 BKiTtoueHUS B Tpex(asHyro ceTh oqHO(]a3HBIX U TpeX(azHbIX
MPUEMHHUKOB. YeThIpEeXMpoBOIHAs M TpexXImpoBogHas TpexdasHblie nemnu. Coort-
HOILICHWE MeXIy (a3HBIMH M JIMHEHHBIMU HAIMPSHKCHUSAMH, (a3HBIMH U JIU-
HEHHBIMH TOKaMH. MOMIHOCTH Tpex(da3HOW dIEKTPUYECKOW Harpy3Ku IpU
CUMMETPUYHOM M HECHMMETPHUYHOM pexumax. HasHaueHne HEHTpalbHOrO mpo-
BOJa. HpI/IMCHCHI/Ie MCETO/JIa Y3JIOBBIX IIOTCHIIMAJIOB IIPU aHAJINU3C PEIKHUMOB TPCX-
(ha3HBIX JJEKTpUYECKHUX Ieneil. M3mepeHue aKTUBHOW MOIIHOCTH (SHEPTHH)
Tpex(a3HpIX HATPY30K METOJIAMH JIBYX U TPEX BATTMETPOB (CUETINKOB).

KomneHcanys peakTUBHOM MOIIHOCTH B IEJISAX MOBBIIICHUS KO3(durm-
€HTa MOIIHOCTH (COS() MPOMBITINICHHOTO TIPEITPHUSITHSI.

IlepexonHble MPOLECCH! B JIMHEHHBIX JEKTPUUECKUX HernsX. [[puuuHel
BO3HUKHOBCHHS TMEPEXOJHBIX TIPOIIECCOB B JIIEKTpUYecKux memsx. Jud-
(hepeHIIMaNbHbIC YPAaBHEHHUS SJIEKTPUIECKOTO COCTOSHUS LIEMHU. Y CTAHOBUBIIHECS
1 CBOOOJHBIE COCTABIISIOIIME TOKOB M HANPSDKEHUH. 3aKOHBI KOMMYTAllMM U UX
WCTIONIb30BaHME Ul ONPEAETICHUS! HAYaIbHBIX YCIOBHH IEPeXOJHOro Ipolecca.
ITocTostnaas BPEMCHHU MEPEXOJHOTO MpouecCa U BIUAHUC ITapaMETPOB NIPUEMHU-
KOB Ha JJIUTEIBHOCTh MIEPEXOJHOTO Mpoliecca.

IlepexonHble MPOLECCH MIPU BKIOYEHUHN HA 3a’KUMbBI HICTOYHUKA MOCTO-
SSHHOT'O HAaIIPsOKCHUA HCEPA3BCTBIICHHBIX Hel’[eﬁ: C pE3UuCTOpOM H HHHyKTHBHOﬁ
KaTyIIKOW, ¢ PE3UCTOPOM W KOHJCHCATOPOM, a TaKKe C PEe3HCTOPOM, HHIYK-
TUBHOM KaTyIIKOM M KoHAeHcatopoM. [loHsTHE O xapakTepe MpOTEKaHUs Iie-
PEXOIHBIX MPOLIECCOB B LETH, COJIEpKalled HHAYKTUBHYIO KaTyIIKy U Pe3UCTOp,
BKJIFOUCHHBIC HAa 3a)KMUMbI UICTOUYHHKA CUHYCOMAAJIbHOT'O HAIIPSAKCHUA.

DJIEeKTPOMATHHTHBIE YCTPOicTBa U TPaHCHOPMATOpPbI
DJIeKTPOMAarHUTHBIE YCTPOWCTBA, Ha3HaueHue, obmactu [IpuMeHeHwHs.
Haznauenne wmarnuronpoBojga. CBolcTBa (DeppOMarHUTHBIX MaTepHaioB, HC-
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HOJIb3YEMBIX Ul H3TOTOBJIEHUS MAarHUTOIIPOBOJOB 3JIEKTPOMArHUTHBIX YCT-
PONCTB C NOCTOSIHHBIMU M II€PEMEHHBIMM MarHUTHBIMU IojisiMu. HepazBeTsiieH-
HBIE U Pa3BETBIICHHBIE MAarHUTHBIE LIETIH.

MarauTtHele [EMu C TMOCTOSHHOW MarHuToaBrKymed cumoit (MIC).
IIpuMeHeHne 3aKOHA MOJHOTO TOKA JUIA aHAIN3a HICAIbHOM MAarHUTHOM IIETIH.
MarautHoe CONpPOTHUBIEHHE WU IMPOBOAMMOCTH. (CXeMa 3aMelIeHHs MarHUTHOM
uenu. BeGep-ammnepHbie xapakTepucTuku. @opManbHasi aHaJOTHsS METOJOB aHa-
JM3a 3JIEKTPUUECKUX U MarHUTHBIX Leneil. MarHuTHbIE enH ¢ BO3AYIIHBIM 3a30-
poM. Pacuer TAroBoro ycwiaMs — 3JEKTPOMAarHUTa  IIOCTOSIHHOTO — TOKA.
OneKTpoMarHuTHele ycTpoicTBa. [logbeMHBIE 3IEKTPOMAarHUTHI, KOHTAKTOPHI,
pene, uxX ycTpoiCTBO U IPUMEHEHHE.

Maruwutasie nenn ¢ nepemeHHOR MJIC. OcoGeHHOCTH yCTpOHCTBA Mar-
HutHOM nemu ¢ nepemernHord MJIC. PeanbpHas u naeanpHas KaTYIIKH ¢ MAarHUTO-
npoBosoM. KaTymika ¢ MarHMTONpPOBOJAOM KakK HENWHEHWHBIH WHIYKTHBHBIN
3JIEMEHT M €€ BOJIbTaMIIepHasi XapakTepucThka. CroocoObl YMEHBLICHHS MOIL-
HOCTH MOTEPh 3HEPTUU Ha TUCTEPE3UC M BUXpEBbIE TOKU. DOpPMBI KPUBOW MI'HO-
BEHHOI0 3HAu€HUS TOKa W TIOTOKAa IpPU CHHYCOMWJAIBHOM HAIpsDKEHUM Ha
KaTylIKe.

OKBHUBAJIICHTHBII CHUHYCOMAAIBHBIA TOK. YPaBHEHHE 3JIEKTPUUYECKOrO
COCTOSIHMSI, BEKTOpHAsl JUarpaMMa M cxema 3aMellleHHs KaTylku. Bnusnue Bo3-
OYIIHOTO 3a30pa MAarHUTONPOBOJA HA BOJIBTAMIIEPHYIO XapaKTEPUCTUKY Ka-
TYLIKU. DJIEKTPOMArHUTHBIC YCTPOWCTBA C M3MEHSEMbIM BO3IYIIHBIM 3a30POM:
JpOCCeITH, KOHTAKTOPBI, CBAPOYHBIE aIlllapaThl.

Tpanchopmartopsl. Hasnauenue, obnmactu npumenenusi. OpHodazHbIi
TpaHchopMaTop: yCTPOHCTBO M mpuHUMN JAeiicTBus. OCHOBHOM MarHMUTHBIA I1O-
TOK, MOTOKOCIemieHue paccesinus. Koaddumment tpanchopmanuu. YcCiioBHbIC
MIOJIOKUTENbHBIE HAMIPaBIEHUS HANPsHKEHH, TokoB, D/{C 1 MarHUTHBIX TOTOKOB.
VYcnosHble rpadpuueckue 0003HAUYEHUs, TPUMEHSIeMbIe Ul U300paskeHHs TpaHc-
(dopmaropa Ha IIEKTPUIECKUX CXeMaX. Y paBHEHHUS HJIEKTPUUECKOT0 U MarHUTHO-
ro cocTosiHUH TpaHcopmartopa. [loHsATHE O TpUBEAEHHOM TpaHCchoOpMaTope.
BekropHas nuarpaMma u cxema 3amerieHus. OIbITEl X0JI0CTOr0 X0/1a U KOPOTKO-
ro 3aMbIKaHUs, Ha3HaueHue M ycioBus nposeneHus. llotepu sHeprum u KIIJ.
Bremnsist xapakrepucTrka Tpanchopmaropa.

YCTpoHCTBO, MPUHIIUT, ACUCTBHUS U 00JIACTH TIPUMEHEHUS TpeX(pasHbIX
TpancpopmaropoB. lloHsTHE O Trpynmax coeguHEHHH OOMOTOK. YCTpPOHCTBO,
MPUHLIMI ASUCTBHUA U 00J1aCTH IPUMEHEHHS aBTOTpaHC(HOpMaTOpOB.

DJleKTpUYeCKHE MALIMHbI

Mammwmnsl nocrostaaoro Toka (MIIT). YerpolicTBo, npuHIUN AeCTBHS
MIIT. Kommektop m ero HasHauenme. lIpocteiimme oOmoTku sikopsi. OOpa-
tmocth MIIT. Cxema 3amemnienust nenu sikopsa. D/C sikops U 3I€KTpOMarHuT-
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He1it MoMeHT MIIT. IlonsTre o peakiuu skops 1 komMmyTaruu. [IpeoOpazoBanue
sHepruu u KITJI MIIT.

Pabora MIIT B pexume reneparopa. Yciosus padbotret MIIT B pexxume
re"eparopa. OCHOBHbIE XapaKTEPUCTUKH I'€HEpaTopa (XOJIOCTOr0 X0Ja, BHELIHAS
XapakTepucTuka). TaxoreHepaTopsl.

Pabora MIIT B pexume snekrpoasurarensd. YcnoBus padorst MIIT B
pexxume snexrponsurarens. [lyck apurarens. CnocoObl YMEHBLICHUST ITyCKOBOTO
TOKa sKops. MexaHudeckue xapakTepucTuku nsurateneil. CrocoObl pery-
JUPOBAaHUSI YacTOThl BpalleHus. PesepcupoBanue. CpaBHHTENbHas OLEHKA
CBOHWCTB JBUraTeliel MOCTOSHHOTO TOKa Pa3HbIX CIOCOOOB BO30YXAEHUS U 00-
JIaCTH IPUMEHEHUSI.

[lonsaTne 00 yHUBEpCANbHBIX KOJUIEKTOPHBIX ABUIATENISX.

AcunxponHeie MamuHbl (AM). O6nacTu mpUMeHEeHHs. YCTpPOHCTBO,
MPUHIMI eicTBUS Tpex(dazHoi acCHHXPOHHOM MamuHbl. KOHCTpYKIIMM KOPOTKO-
3aMKHYTOro u ¢a3sHoro poropos. Bpamaromieecs mMarHuTHOE mojie TpexdasHoii
MamuHbl. YacToTa BpalleHus, HalpaBieHHe BpallleHuss MarHuTHOro nosis. Yacro-
Ta BpameHusa poropa. Cxonbxenue u J/IC portopa, yactora 3IC u 3aBUCUMOCTH
UX OT CKoJbkeHHs. Cxema 3aMerieHusi ¢a3bl Tpexpa3HOT0 aCHHXPOHHOIO JBUTa-
tens. [IpeoOpazoBanus sHepruu, NPOUCXOASAIINE B ACHHXPOHHOM aBuraresne. Ilo-
tepu u KIIJ[ nBurarens. ONEeKTPOMarHUTHBIM MOMEHT JBHUTAaTelsl U €ro
3aBHCHMOCTB OT BEJIMYMHBI CKOJIBKECHUS U HANPSDKEHMsI CETH. MexaHndeckas xa-
pakTepuctuka nsuratens. lleperpyzounast cnoco6Hocts apurarens. [lyck nsura-
tensa. CrocoObl yIaydIlleHHsT IMyCKOBBIX CBOWCTB ACHHXPOHHOTO JIBUTATEIlsl.
Paboune xapakTepucTHKu ABUTATENS. PeryiupoBaHie BpaleHuUs IBUTATEIS.

[TpuHIMIT AEHCTBUS, MEXaHMYECKHE XapaKTEPUCTHKH, CBOWCTBA M 00-
JacTH TpUMEHEeHHs oJHOo¢a3HbIX apurareneld. KoHmeHcaTopHble IByX(a3HbIe
JIBUTATEIH.

Cunxponnsle Mamuabl (CM). YerpoiictBo Tpex¢azHBIX CHHXPOHHBIX
MAaIllUH C 3JEKTPOMAarHUTHBIM BO30yxaeHueM. O0nacTu NMpUMEHEHUs! CUHXPOH-
HBIX MamuH. [paduueckoe u300pakeHWE CHHXPOHHOW MAIIMHBI Ha DJEK-
TPUUYECKHX CXEMaX.

PaboTta cHHXpOHHOM MaIIMHBI B peXKUME TeHepaTopa. BaemHue xapak-
TEPUCTUKH CHHXPOHHOTO reHepaTopa. PerynmpoBaHie akTHBHOM MOIITHOCTH.

Pabora cuaxpoHHOI MamuHBI B pexkuMe aBurareis. CrocoObl mycka
CHHXPOHHOT'O JIBUraTeis. YPaBHEHHUE DIIEKTPUUECKOTO0 COCTOSIHHA M BEKTOpHAA
nuarpamMma (assl OOMOTKH cTaTopa. DJIEKTPOMAarHUTHBI MOMEHT JBUraTeIsl.
Mexanndeckass u U-oOpa3Hasi XapaKTepUCTHKU JBUTATeNs. BinsHuEe BETUYHHBI
TOKa BO30Y>KAEHUS Ha KO3 (HUIIMEHT MOIIHOCTH M TOK craTopa asuratens [lons-
THE O TPUHLIMIE AEHCTBUS CHHXPOHHOTO KoMIleHcaTopa. O0IacTu ero ucrob3o0-
BaHUSI.



DJIeKTPOHUKA

Du3nvecKre OCHOBBI SJIEKTPOHUKH.

OnemeHTapHas 0a3a COBPEMEHHBIX AJIEKTPOHHBIX ycTpoiicTB. [lomympo-
BOJHHUKOBEIE PE3UCTOPHI, TUOIBI, TPUHUCTOPHI, TPAH3UCTOPHI. THITBI, KOHCTPYK-
WS, TPUHIMIE paboTer, BAX, mpumenenue.

ITomynpoBOAHUKOBBIE YCTPOICTBA.

HcTOYHUKN BTOPUYHOTO 3JEKTponuTanus. Heymnpapnsemble BBIIPSIMH-
TenpHBIe ycTpoiictBa (BY) omHOdazHbie, TpexdasHble CXeMBI, BpEMEHHBIE AHa-
rpaMMel. YmpasiseMble BY. CXeMbl, BpeMEeHHBIE TUarpaMMbl padoTel. THBepTOp
KaK MCTOYHUK MEPEMEHHOI0 TOKa C peryJupyeMoi yactoToi. Perynstopsl nepe-
MEHHOTO HANPSHKEHHUS M MOYNPOBOJHUKOBBIE MMPE0Opa3oBaTeNid YaCTOTHL. Y CT-
po#cTBO, TpUHITUN paboThl. OOIaCTH IPUMEHCHHUS.

Ycunurenu dIIEKTPUYECKUX CHUTHAIOB. Y CWINTENh Ha OWIOJSIPHOM
TPAH3UCTOPE C OOIIUM BMHUTTEPOM. BXOAHBIE W BBIXOJHBIC XapaKTEPUCTUKH.
I'padmgecknii meton aHanm3a pabOTHL, PEeXKUMOB PabOTHl U TEXHUYECKAsl Xapak-
TEPUCTHKA YCUIIUTEIS.

HmnynbcHble B TUPPOBBIE 3JIEKTPOHHBIE YCTPOHCTBA. J|MOTHBIE B TpaH-
3ucTOpHBIe Kiroun. [IpuMenenue onepannoHHbIX ycunutenerd (OY) B uMmysbe-
HOW TexHuke. Jlormueckme snemeHtsl (JID) m mx Qynkumu. OCHOBBI anreOpb
soruk. [IpuHIMN MOCTpoeHUsT KOMOMHAIIMOHHBIX cxeM. LludpoBrie ycrporicTBa
— TPUTTEPEHI, CUeTIUKH, nemmdpartopsl. [Ipuain paboTe.

DJleKTpUYecKHe U3MEPEeHH M JIeKTPON3MepUTeIbHbIe MPUOOPHI

OCHOBHBIE TIOJIOXKEHUS, KiIaccupUKalms, OO03HAUCHHs Ha IIKajax.
[Tpubopsr MD cucremsl, ycTporcTBO, IpuHIHKI padoTsl. [Ipubopsr OM cucremsl,
ycrpoiicTBo, npuHiUn padotel. [Tpubopsr B/ cuctembl, YCTPOHCTBO, MPHHIIUIM
pabotbl. Lludpossie anekTpoHHBIE TPUOOPHI, YCTPORUCTBO, NpUHIHUI padoThl. MH-
(hopManMOHHO-U3MEPHUTENIbHBIE cUCTeMBl (moHsATHE). [Ipeobpa3oBarenn Hedjek-
TPUYECKHUX BEJINYMH.

3. KonTpoabHbie padoTsl

Konumponvnas paboma Nel

3aoaua Nel
Pacuem mocmoeozo npeodpazosamena memnepanmypui ¢ mepmopesu-
cmopom
st 3agaHHOM CXEeMBI AJIEKTPUYECKOH LEnH, NpUBEAeHHON Ha puc. 1.1a
TpeOyercs:
a) ONpeNeNITh TOKH TEPMOPE3UCTOPA U UCTOUHHUKA IIPU HIKHEM M BEpX-
HEM 3HAUYEHUSIX TEMIIEPATypbl KOHTPOIUPYEMOM Cpebl;
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0) ompenenuTh HaNpsDKEHHE Ha 3aKMMaxX H3MEPHTENbHOW BETBU M TOK B
HEll py BepXHEM 3HAYCHUH TeMIIepaTypbl KOHTPOIUPYEMON CpPEJIb:

B) MPOrPayupoBaTh MIKAJTy MPHOOpa B €IUHUIAX KOHTPOIHPYESMOH
BEJIMYHHBI.
TIpumeuanue:

- CONPOTHBJIEHNE HM3MEPUTEIBHONH BETBH R, COTIacOBaHHO C BBIXOJHBIM
CONPOTHBIICHUEM MOCTOBOTO MpeoOpa3oBaTels, YpaBHOBEIICHHOTO IMPU HIDKHEM
3HAYEHUH TEMIEPATypPhl KOHTPOIUPYEMOU CPEIBI;

- IOJTHOE OTKJIOHEHHWE MOJBIKHOW YacTH HACTYNAeT MPH BEPXHEM 3Ha-
YEHUH TEMIIepaTypbl KOHTPOIUPYEMOH Cpeibl;

- JIIEKTPUIECKOE COMPOTUBIIEHHE TEPMOPE3UCTOPA B Ipeeniax 3aJaHHOTO
WHTEpBaja TeMIepaTypbl N3MEHSETCS 110 3aKOHY:

- 111 METHOTO TEPMOPE3HUCTOPA.

- R, = R, (1+0.00428) (1)
- JJIA INIATUHHOI'O:
- R =Ro(1+394*107° *t-58*107 *t?) (2)

—] !
R,/2 1 R @\D
R,/2 /E_\
=N I
I-T-=-==- —
E Rt H i R 2 R

Puc.1.1a. Cxema MOCTOBOTO MPeoOpa30BaTeIIs C TEPMO-
pE3UCTOPOM

rie Ro - compoTtuBnerne repmopesnctopa npu 0°C; t-BepXHUiA TIpee TEMIIepaTyphl.
[TapameTpsI 11eny BEIOUPAOTCSI COTIIaCHO BapuaHTy U3 Tal. 1.
Tabymma 1

Howmep | UnuTep- | Mare- Ro R, R, R, R; E B
Bap Baj puan OMm OMm OMm OwMm OMm ’

1 0-200 | Ilnart. 100 5 304 31 90 4,0

2 0-200 | Menp 53 5 202 220 766 3,0
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Homep | Unatep- | Mare- Ro R, Ry R, R; EB
Bap BaJ puan OMm OMm OMm Om OMm ’
3 0-100 | Menp 53 5 189 204 665 2,0
4 0-100 | Menp 53 0 91 155 266 2,0
5 0-70 Inar. 46 0 202 61 267 1,5
6 0-100 | Inart. 46 0 160 147 512 1,5
7 0-100 | Ilnart. 46 5 190 178 665 1,5
8 0-100 | Ilnar. 46 0 154 214 715 2,0
9 0-100 | Ilnar. 46 5 140 222 610 2,0
10 0-120 | Inart. 46 5 178 206 720 1,5
11 0-150 | Ilnart. 46 5 195 222 850 1,5
12 0-250 | Ilnart. 46 0 167 82 298 3,0
13 0-300 | Ilnar. 46 5 232 40 182 4,0
14 0-100 | Ilnar. 46 0 298 118 765 1,5
15 0-500 | Ilnart. 46 5 244 60 287 4,0
16 0-300 | Inart. 46 0 191 53 220 3,0
17 0-100 | Ilnar. 100 5 50 356 170 1,5
18 0-150 | Ilnar. 100 0 41 587 241 2,0
19 0-70 ITnar. 100 5 194 200 370 3,0
20 0-100 | Ilnart. 100 0 43 400 172 2,0
21 0-200 | Ilnart. 100 5 210 55 110 4,0
22 0-150 | Ilnar. 100 5 84 213 171 2,0
23 0-70 [Tnar. 100 5 59 312 175 2,0
24 0-70 ITnat. 100 5 160 225 343 3,0
25 0-100 | Ilnart. 100 5 77 330 242 2,0
26 0-100 | Ilnart. 100 5 46 550 242 2,0
27 0-100 | Ilnar. 100 5 40 439 167 1,5
28 0-150 | Menp 53 5 224 131 507 3,0
29 0-50 Menb 53 0 145 153 418 2,0
30 0-70 Menb 53 5 126 161 350 2,0
31 0-100 | Menp 53 5 193 200 665 3,0
32 0-180 | Menp 53 5 224 131 507 1,5
33 1-120 | Mens 53 0 145 153 418 2,0
34 0-180 | Mens 53 5 203 100 350 3,0
35 0-120 | Ilnar. 100 5 174 131 217 1,5
36 0-50 ITnar. 100 0 82 387 317 2,0
37 0-70 ITnar. 100 5 182 202 350 3,0
38 0-120 | Ilnar. 100 5 139 325 430 1,5
39 0-180 | Ilnar. 100 5 169 213 343 3,0
40 0-200 | Ilnar. 100 0 116 349 405 3,0

[N
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Homep | Unatep- | Mare- Ro R, Ry R, R; EB
Bap BaJ puan OMm OMm OMm OMm OMm ’
41 0-150 | Ilnar. 100 5 70 400 267 2,0
42 0-70 Menp 53 5 67 167 193 1,5
43 0-120 | Menp 53 0 71 203 282 4,0
44 0-150 | Menp 53 5 120 291 602 3,0
45 0-100 | Menp 53 0 100 169 319 4,0
46 0-100 | Menp 53 5 199 61 209 2,0
47 0-50 Menp 53 5 140 165 398 4,0
48 0-70 Menp 53 5 101 290 505 3,0
49 0-300 | Ilnart. 46 5 122 176 421 4,0
50 0-200 | Ilnart. 46 5 75 410 603 3,0

OCHOBHBIEC 3aKOHOMEPHOCTH, HEOOXOAMMBIC IS

Meronueckue yka3aHus
3aoaua Nel

acdera dJI. 1lenei

saxon Oma ons yuacmia
9. yenu, ¢
conpomusnenuem R

1-v11i 3axon Kupxeogha

2-oui 3axon Kupxezogpa

R

S1=0

ZUH :ZE

Cuia Toka Ha y4acTKe Leru
MPSIMO TPOTIOPIIMOHANIEHA
HaNpsDKEHUIO y4acTKa U 00-
PaTHO MPOMOPLUOHAIEHA
€r0 CONPOTUBIICHUIO.

Anrebpandeckas cymma
TOKOB B y3JI€ DJIEKTpUUe-
CKOM LIeTIH paBHA HYJIIO.

Anrebpandeckas cymma
MaJICHU HanpsKEHUA B
KOHTYpE AJIEKTpHUe-
CKOU LIeNHU paBHA all-
reOpanveckoi cymme
OJIC B HEM.

st u3MepeHusT HeIeKTPUIECKUX BEJIMYMH: TEMIIEpaTypbl, IaBieHUs, Ie-
peMelIeHns U T.II. UCTIOIb3YIOTCSI MOCTOBBIE M3MEPHUTENH, B OTHOM U3 IUI€Y KOTOPBIX
BKJIFOUAETCSl M3MEPHUTENBHBIN nepBuyHbIA mpeoOpazosarens (MIIII) ¢ m3BecTHRIM
CEMEHCTBOM BOJIbTAMIIEPHBIX XapakTepucTHK (BAX) mpu pasnuyHbIX 3HAYEHHSX
HEJNIEKTPUYECKON BEIMYHMHBL. OTO HEYPAaBHOBEIIEHHBIE MOCTBI, B U3MEPUTEIBHYIO
JIarOHaIb KOTOPBIX BKJIFOYAIOT yKaszaTeldn M peructparopsl. [Ipm 3Tom BeIXOmHAs
BenmunHa (Iu wim Un) npencraensiercss B Buae (QYHKIUM BXOIHOHM (HEdIEKTpUUE-
CKOi) BennumHbl. VIMEHHO Takoi MOCTOBOW NpeoOpa3oBaTtelb TeMIEpaTyphl C Tep-
MOPE3HCTOPOM H TIpejiaraeTcsi paccunrarsd B 3amade Nel (puc. 1.1a).

Jiist pacyeta MOCTOBOTO TipeoOpazoBatesisi HEOOXOAUMO:

a) m3yunts pazaenst 1.17,1.19 [1]; 1.8,1.13 [2], 1.7 [4];
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0) 03HAKOMHTHCS C PEIICHUEM 3a/1a4;

1 Iopsinoxk pereHust.

1) Tok B Tepmope3ucrope |y u
UCTOYHHKE lg; NPU HIDKHEM 3Hade-
HUM TEMIIepaTypbl ONpeAeisIeTcs U3
puc.1.16

Ilpy HIWKHEM 3HAYEHUH TEM-
neparypel ,=0°C MocT, corjacHo
YCIIOBHUIO, YPaBHOBEILCH, TOK B H3-
MEpUTEITFHON IuaroHamm 1-2 paBeH
Hyo (In=0) u anexTpudeckas cxema
npeoOpazoBartes uMeeT BUJI
(puc.1.16); st HaXOXKIEHUS COTPO-
THBJIEHHs M3Mepurens Ru cnenyer
BOCIIOJNIb30BATHCSl  YCIIOBHEM , YTO
COTPOTHUBIICHHE HM3MEpUTENSl COrJia-
COBaHHO C BBIXOJHBIM COIPOTHUBIIC-
HHEM MOCTOBOTO IpeoOpa3oBaTens
Ri20 Ipy HIDKHEM 3HAYCHUH TEMIIE-
Puc. 1.16 parypsl, T.e. Rip=R,: ompenens-

€TCSI OTHOCHUTENBHO 3aXHMOB -2
W3MEPHUTENHHOW BETBH TPH YCIIOBUH,
gyro E=0 (puc. 1.1 B);
_ (Ry+Ry)IR N RaRs
R,+R;+R, R, +R;
rae Ry - conporusnenue tepmopesucropa npu 1,;=0°C, Ria-conpoTuBieHne TUHUH
(coenMHUTENBHBIX TPOBOIOB).

CxeMa MOCTOBOTO TIpeoOpa3oBaTelsl IPH BEepXHEM 3HAUYEHUH TEMITepaTy-
pol t; mpeactasnena Ha puc.l.1lr. rae R, - conpoTuBnenue usMepurens (MULIH-
BOJIETMETPA), BKJIIOUYEHHOTO B M3MEPUTENIbHYIO JUAroHajib 1-2 W ompeaessieMoe
NpU HIKHEM 3HavYeHnn Temreparypsl (Ru=Ryy,). R; - conporusienue tepmopesu-
CTOpa MpH BEPXHEM 3HAYEHHH TEMIIEpaTyphbl U ompeaesseMoe u3 BoipaxeHui (1)
i (2) ¢ y4eToM MaTepuana TepMOPE3UCTOpa.

st onpenenenust TOKOB B TepMopesuctope |y, 1 ucrounuke lg, npu Bepx-
HEM 3HA4YE€HHM TeMIepaTypsl t, cremyetr mpeoOpasoBarh 1enb (puc.l.lr) 3ameHuB
conpoTuBieHue pesructopoB R, R; R, coeamHeHHBIX "TpeyronbHHKOM'" Ha SKBU-
BaneHTHYIO "3Be31y" R4, Rs, Rg(cM. puc. 1.11), ucronb3ys BeIpaXKEeHUSL:

_ R,-R, _ R,-Rs _ R, -R;
R,+R+R,"° R, +R+R,~ ° R, +R +R,’

le1

E
O—

120

4
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B pesynprare 3aMeHbI moiydaeM 3JeKTprdeckyro 1emns (1.1e), B koTopoit
ompesesieM TOKH |y, 1 Ig;.

Rz R3

2

Puc. 1.1B Puc .11

2) [Ina onpeneneHus Toka B u3MepuTeabHOM BeTBH I Hanpsbxenus Uj, Ha

3aKMMax U3MEPUTENFHON BETBU IPU BEPXHEM 3HaUEHUH Temreparypsl t, (puc.1.1r)

MOJKHO HCITOJIb30BaTh METOJ] SKBUBAJIEHTHOIO TeHepaTopa. Bes 3amaHHas nens 3a-

MEHSETCS] aKTUBHBIM JIBYXIIOJIOCHUKOM, MMeronmM 3kBHBaieHTHY0 OJIC E; u

9KBUBAJIEHTHOE COMpOTUBIEHNE R, (puc 1.2a). K 3axnmam IByXNOIMIOCHUKA TMOJ-
KJIFOUCHA MCCliefyeMas BETBb (M3MEpUTEIIbHAS JMaroHalb).

Lo




1

Es
%
U

R» Ru

 Z

. E

2 A

_/
Puc 1.2a Puc 1.26

OxBuBaneHTHYI0 D/IC E5 1 skBUBalIeHTHOE conpoTuBiicHuEe Ry onpenens-
eM u3 puc. 1.1r. DxBuBanentnas IJC ompenenseTcs Npu pasoMKHYTOM Hcciie-
IyeMo# BeTBH 1-2 (XOJIOCTOHM XOA) KaK HampspDKeHHE MEXAy 3akumamu 1-2, T.e.
E5s=Usxx. [Ipu aToM cxema puc. 1.1r mpeoOpa3yercs B cxemy 1.20, oTkyna

U = iR = 15Rs,
riae Toku |; u |, onpexaenstorces o 2-my 3akoHy Kupxroda /yist cooTBeTCTBYIOIIIE-
ro KoHTypa (puc.1.20).

DKBHUBAJICHTHOE COMPOTHBICHHE R5=R1; - COMpoTUBICHHUIO BCEH 1enu OT-
HOCcHUTENbHO 32kUMOB 1-2 pu E=0 u Ry=co, T.e. ans nenu (puc.1.1r) nomyaum

_ (R +Ry)-R + R, Ry
? R+R;+R R, +R,

3areMm onpeaessieM TOK B U3MEPUTENbHON BeTBH [u HanpshxeHus Uy, Ha
3aKMMax U3MEPUTEIHLHON BETBU MO puc. 1.2a.

3) B xauecTBe M3MEPHUTETHHOTO MPHOOPA UCTIOIB3YETCS MUJLTUBOIBTMET]
MAarHuTO3JEKTPUYECKON CUCTEMBI ¢ PABHOMEPHOU IiKkanoi. IlosHoe OTKIOHEHHE
CTpesiku npubopa OyeT COOTBETCTBOBAThH HampsbkeHHIo U, Ha 3aXuMax u3Mme-

R,

PUTENBHOW BETBH IIPU BEPXHEM 3HAYEHUM TEMIIEpaTypbl t, KOHTpoIMpyemMou

Cpebl; I IPaJyMPOBKH IIKAJbI IPHOOpa HEOOXOAMMO HANWTH 3HAYCHUE HAIIPS-
JKCHUS B MIJUTUBOJIBTAX, MPUXOSIICECS HA SMHUIYY U3MEPAEMON BETUYUHBI, T.C.
1°C ,xoTopoe ompenensieTcss U3 BhIpaKeHUs
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a-Up 10 B
t, °C
Ha pucynke 1.3 mpuBeneH mpumep rpalyMpOBKH IIKaJIbl MWIIMBOJIbT-

Metpa B ipu A=0,12 ]Y—g U quanasoHe usmenenus: temmeparypsl 0-90 °C (mpu-

60p mokaseiBaet okono 70°C).

0,48 0,6

0,36

0,96

1,08

Puc.1.3 llkana MUJUITMBOIBTMETPA

Ananusz pexcumoe paoomsl 00HOPA3H020 RPUEMHUKA ITIEKMPUUECKOU IHEPZUN
nepemeHH020 moKa

Jist n300pakeHHBIX Ha puc.2.1-2.25 anekmpuieckux cxem no OAHHbIM
mao.a.2 Heobxo0umo:

1. CocTaBuUTh CUCTEMBI YPaBHEHUH IS ONIPEICTICHNs] TOKOB B BETBSIX B
G hepeHITMATBHON U CUMBOJIMYECKOH Qopmax.

2. PaccumTaTh TOKM B BETBSX U Ha BXOZE NPUEMHHKA PALIHOHAILHBIM METO-
JIOM.

3. BxurouuTh Ha BXOJ MPUEMHHKA BATTMETP JJIsl U3MEPEHUs aKTUBHON
MOIITHOCTH | ONPENENUTh ero nokasanus. OnpenenuTs NoKa3aHue
BOJIBTMETpA.

4. TlocTpouTh BEKTOPHYIO JHATPAMMY HANPSKEHUH U TOKOB B MacmTaoe.
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R3 Lj_ iBX Cl Ll

IBX

HI]RZ ﬁRa
o

L3 U :U *
U}?X:UM* *Sin(ﬁ)t+300)
«sin(®t+45°)
Puc. 2.1 Puc 2.2
Inx .
> N Ipx Ry
L, = Cs ? Ls L
R, 3
Ul.ixzuM* ‘ — | UBX:Um*
«sin(ot+60°) [] R, []R3 «sin(ot+30") C,
e {e
Puc 2.3 Puc. 2.4
i R1
——{{
Cl R2 ljRg
= Cg
U,.=Upsin(ot) L
Puc. 2.6

Puc. 2.5
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Ri L

IBX

U, =U,, -
.sin(ot-45°) [j R, [] Rs

U= Upsin(omt)

Puc. 2.9

Puc.2.11

19

UBX:Um*
«sin(ot-30°)

Puc. 2.8

in R

UBX: U m*
*sin(wt+45°)

Puc.2.10

UBX = UM*
«sin (wt-70°)

Puc. 2.12



Ll Rl

IBX

=C
UBX = UM* 7 ’
xsin (ot+120°)
I
Puc. 2.13
iBX Cl I—l
-
LJ] Rz §L3
UBX:UM * /\—/\
xsin(wt+80°) [\
;E C, [] Rs
Puc 2.15
i L1
+
Rs3
=G,
UBX:UM
sin(ot+180°) |
[]]R2 Ls
Puc 2.17

20

+sin(ot-180")

R.
UBx = UM*
«sin (wt-120°)

R, L,

Puc. 2.14

irx R1 Ci1
> 1| )

L, L_-lR3

QRZ =C3

UBX: UM *
»sin(wt-35°)

Puc 2.16

R3
UBX = UM*

Cs

Puc.2.18



UBX = UM*
xSin(wt+40°)

Puc. 2.19
i Ri1
R
UBX: Um*
xsin(wt+30°)
T T
Puc.2.21
iBX L
— 1
Y Y\

1 C

()1

. RZ ==C3
U,=U,sin(wt-60°)

Puc 2.23

Cq

IBX

UBX = UM* RZ R3
«sin(ot+90")
L, Ls
Puc. 2.20
iBX
L, l'
R> R3
1—@—4.
. =LC> =+Cs
U, =U,sin(wt+60°)
Puc 2.22

L,
UBX: UM*
«sin(t+45°)
R2 =J¢"
Puc. 2.24
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IBX

R,

UBX:Um*

Ly

«sin(ot-120°)

Puc. 2.25

Tabnuna 2
Homep| Ne Uy B Ri| Ly |Ry| Ly Rs L C; C, Cs
Bap | puc. Om|M[H |[OM | MIH | OM | M[H | MKD | MKD | MKD
1 1 3 4 5 6 7 8 9 10 11 12
1 21 | 141 | 8 |19,1| 3 16 | 12,7 796,1
2 2,2 | 282 12,71 8 |191| 8 | 9,5 | 796,1
3 2,3 |310,2 382 | 8 6 |254 796,1
4 24 | 179 | 6 12 12 | 191 530,7
5 25 13102 5 51382 5 318,4 318,4
6 26 |[310,2|10|318| 5 | 636 12 796,1
7 2,7 | 282 | 4 | 96 | 8 6 | 254 796,1
8 28 | 141 | 8 12 | 38,2 38,2 | 318,4 159,2
9 29 | 179 10 8 19,1 318,4 | 159,2
10 | 2,10 | 423 | 20 12 1 38,2 | 12 796,1
11 | 2,11 | 282 191] 6 6 |254 796,1
12 | 2,12 [ 3102 | 8 | 19,1 |12 10 | 19,1 530,7
13 | 213 | 141 | 3 |12,7| 6 | 254 5 318,4
14 | 214 | 282 | 6 71508 | 8 |254]159.2
15 | 2,15 | 310,2 38,2 | 12 12 | 19,1 | 318,4 | 159,2
16 | 2,18 | 141 | 3 51191 4 | 95 |79,1 530,7
17 | 2,17 | 282 1271 6 6 [191 530,7
18 | 2,18 | 310,2| 4 | 38,2 | 8 4 159,2 | 159,2
19 [ 2,19 | 141 | 6 4 1191 3 636,8
20 | 2,20 | 282 12 1254 4 | 191 796,1
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HoMep| Ne Uy B Ri| Ly |Ry| Ly Rs L; C, C, Cs
Bap | puc. Om|M[H |[OM | MIH | OM | M[H | MKD | MKD | MKD
21 | 2,21 | 423 |10 38,2 | 10 638,8 | 318,4
22 | 2,22 | 282 1911 8 6 318,4 | 159,2 | 796,1
23 | 2,23 | 179 382 | 4 8 530,7 | 159,2
24 | 2,24 | 141 6 1191 4 796,1 636,8
25 | 225 | 423 | 8 |19,1|12|254 | 12 318,4
26 | 218 | 141 | 3 |19,1| 4 8 318,4 | 159,2
27 | 225 | 179 | 6 [38,2| 8 |19,1| 3 636,8
28 | 2,24 | 282 3 112,7| 8 |19,1|159,.2
29 | 2,23 | 310,2 1271 6 8 318,4 | 636,8
30 | 2,22 | 423 38,2 | 12 16 159,2 | 79,6 | 79,6
31 | 221 | 282 |10 38,2 | 12 159,2 | 318,4
32 | 220 | 179 6 |12,7| 4 |38,2|638,8
33 [ 219 | 282 | 4 12 1254 | 6 796,1
34 | 218 | 3102 | 8 | 191 | 4 6 159,2 | 636,8
35 | 2,17 | 141 12,7 | 8 4 | 9,6 159,2
36 | 216 | 282 | 3 3196 | 6 159,2 79,6
37 | 2,15 | 310,2 76,4 | 6 4 | 9,6 | 318,4 | 159,2
38 | 214 | 179 | 3 4196 | 5 [191 6368
39 | 2,13 | 423 | 12382 | 6 | 19,1 | 10 318,4
40 | 212 | 3102 | 8 |191| 4 2 | 96 636,8
41 | 2,11 | 179 382 | 3 4 1382 318,4
42 (2,10 | 282 | 6 51191 10 318,4
43 | 2,9 |310,2 8 6 |382] 6368|3184
44 | 28 | 141 | 4 4 | 96 76,4 | 796,1 318,4
45 | 27 | 179 | 6 |382 | 8 4 1191 636,8
46 | 26 | 282 | 8 |191| 4 |382| 3 636,8
47 | 2,5 |310,2| 10 6 382 4 318,4 796,1
48 | 2,4 | 282 | 2 8 (191 636,8
49 | 2,3 | 179 19,1 3 6 |382 318,4
50 | 2,2 | 141 382|496 | 3 636,8 636,8
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MeTtonnueckue yka3aHus
3aoaua Ne2

Jlns pacueTa 3IIEKTPUYECKUX IIerel MepeMeHHOTr0 TOKa IPUMEHSIFOTCS Te
e METOJIbI, YTO ¥ JJIsl IeNel TTOCTOSTHHOTO TOKa, HO T.K. TIEPEMEHHBIH CUHYCOU-
JAJTBHBIA TOK XapaKTepU3yeTcs OOJBIIMM KOJTHYSCTBOM MApaMETPOB U €ro aHaju-
THYECKOE TIPEICTaBICHHE CJIOXKHEE, TO 53TO BHOCHUT CBOM OCOOEHHOCTH B
METOJIMKY pacueTa.

Hawnbonee ymoOHOM asi pacdeToB SBISIETCS KOMIDIEKCHas (opma mpen-
CTaBJICHUSI CUHYCOUIAIbHBIX (yHKIMA. Ha HauanpHOM 3Tare pacdera HE0OXOIu-
MO ONpECTUTh CONMPOTHUBICHHUS BCEX PEAKTUBHBIX DJJIEMEHTOB (€ClM OHH HE
3amanel) mo gopmyrnam (1). B manmpHeiimeM B pacderax MCHONB30BATh UX KOM-
TUIEKCHYI0 (OopMy: sl akTUBHOTO compoTuBieHus (R), Ui MHIYKTUBHOTO CO-
npotuBiaeHus (jX.), @it emioctHoro compotuBierus (-jXc). Hamx 3JIC,

HanpsHKEHHEM, TOKOM B KOMIUIEKCHOM (opme crasurcs Touka: E,U, |, a mox

MOJIHBIM COINPOTHUBJICHUEM M IIOJIHOW NPOBOJMMOCTBIO Y4acTKa 4epTa CHU3Y:

ZY.

OcHogHble 3aKOHOMePHOCMU, He0OX00uMble 0I5l pacuema 3.1. yeneti nepemeHHo20
moxKa (KomniekcHas popma)

saxon Oma 0111 yHacmka

9. Yenu, ¢ NOIHbIM KOM-

NJIeKCHbLM CONPOMugJie-
Huem

1-w111 3axon Kupxeogha 2-ot1i 3axon Kupxeoga

U

[ =—
z

>1=0

Miz=>E

Cuna Toka Ha yJacTke
HEMH IPSMO TPOTOPITHO-
HaJIbHA HANIPSHKCHUIO
y4acTka U 00paTHO MPo-
MOPLUUOHAJIBHA €ro CO-
HPOTHBIICHUIO.

Anrebpandeckas cymma
TOKOB B y3JI€ dJIEKTpHYe-
CKOI1 LIeTTH paBHA HYIIIO.

Anrebpandeckas cymma
HaJICHUI HANIPSHKSHUS B
KOHTYPE JIeKTPUIECKOMN
LeNH paBHa anredpanye-
ckoit cymme D/1C B HeMm.

Janee paccMOTpUM pacuer JIEKTPUUYECKON LeNu MEePEMEHHOIO TOKa C
OOJHHUM HNCTOYHUKOM METOIOM DKBUBAJICHTHOI'O npeo6pa3OBaH1/m CXEMBI. ﬂaHHBIfI
METOJI COACPKHUT OOIIYIO JIJISl BCEX METOJUK MOJTOTOBUTENBHYIO YacTh M B TOXKE
BpPEMS KIMEET CBOIO CIIEIU(DHKY.
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MeTtoauka pacuera 3J'leKTpl/l‘leCKOﬁ menu ¢ OAHUM UCTOYHHUKOM SI[C
MyTEéM 3KBUBAJCHTHOI' O npeoﬁpa:;onalmﬂ CXEMbI

1) HOI[HI/IC&TI) Y3Jibl, paCCTaBUTL IIPOU3BOJIbHO HAIIPABJICHHUA TOKOB B BCT-
BAX U IMOANINCATh TOKH.

2) Haiiti conmpOoTHBICHHUS BCEX PEAKTHBHBIX TOTPEOUTENEH B TSN 110
dbopmymnam:
1 1
27-f-C w-C’
3) OnpenenuTh MOJIHOE KOMIUIEKCHOE COMPOTUBIICHHUE IIETIA OTHOCUTEIb-
HO 32)KMMOB MCTOYHHUKA, JUIS YETO HCIIOJIb3YEM BBIPAKCHUS:

X, =2z-f-L=w-L, X; =

L=7,+Z,+7Z;+-- — Ul IOCIE0OBATENBHOIO COEIUHEHNS;
1 1 1 1
— =—+—+—+--+ — 715 MapaJICIILHOTO COCTUHCHHUSI,
Z 1 2 4

zZ,-Z .
Z= ﬁ — IIpY NapajuIeIbHOM COSJIMHEHUH JIBYX TOTPEOUTEIICH.

+
1 2

Ecin Heo0X01MMO BBITIOIHUTE IPeoOpa3oBaHe 3BE3/1a-TPEyroIbHUK
(puc.2.1u2.2)

ZQ Zb
c b
Pucynox - 2.1 Pucynok - 2.2
Z,-Z Z.-Z Z.-Z
Za: Zab Tca 1Zb: Zbe Tab , Zc: Zca Thbe — s HpeO6-
T Zatlietla T ZatZnetla T ZatZutZa
pa3oBaHUs TPEYTOJIbHUKA B 3BE3NY;
Zy-Zy Zy-Z, Z.-Z,
=2+ +——, 2y =2+ +——,2,=2 +2,+—— — 1
—_— = — Z, —_ = = Z, —_ - — Z
npeoOpa3oBaHMs 3BE3/Ibl B TPEYTOJILHUK.
4) BBIUMCIUTH TOK HA BXOJIE 110 3aKkoHy Oma | =% .
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5) MosTamHo nucnonb3ys 3akoH OMa Ui OTNENBHBIX YYACTKOB, a TaKXkKe
3akoHBI Kupxroda as y37I0B U KOHTYPOB «pa3BOpavyMBacM» CXeMy M HaXOJHM
TOKU BHYTPCHHUX BETBEH.

6) IIpoBepKy BBIIOJHSIOT MO0 MO OallaHCy MOIIHOCTEH, JINOO mocTpoe-
HUEM BEKTOPHOM TUarpaMMbl B MacinTade.

3aoauaie3
Tpexdghpasznvie snekmpuueckue yenu

s snekTpuyeckol 1enu, cxeMa KOoTopoil n3o0paxena Ha puc. 3.1-3.17,
T10 33/IaHHBIM B Ta0nwIe 3 mapamMeTpaM U JINHEHHOMY HaIPsDKEHUIO, OT PeIesTuTh
(ha3HbIC U JIMHEWHBIC TOKH, TOK B HSUTPAJILHOM MPOBOJIC (IS YETHIPEXITPOBOIHOM
CXEMBbI), aKTUBHYIO MOIITHOCTh BCEH IIENH U KaXI0# (a3bl oTneiabHO. [locTtponuts
BEKTOPHYIO AUarpaMMy TOKOB U HAIPSDKEHHUM Ha KOMIUIEKCHOM IIOCKOCTH.

Tabmuna 3
HOMep Um Raa Rb Rc Xaa Xba Xc: Rab Rbc Rca Xaba Xbm Xca:
Bap | Puc | B | Om [OmM[OM| OM [OM|OM| Om |OM/OM| OM |Om|Om
0 31 |127| 8 [8|8]| 6 6|6 - - - - - -
1 31 |220| 8 [8|8]| 6 6|6 - - - - S
2 31 |380| 8 [8|8]| 6 6|6 - - - - - -
3 32 |127| 3 |4]|6]| 4 3|8 - - - - S
4 32 |220| 8 (46| 4 3|8 - - - - - -
5 32 |380| 8 [(4|6]| 4 3|8 - - - - S
6 33 |127| 4 (86| 3 418 - - - - - -
7 33 |220| 4 |(8|6]| 3 419 - - - - S
8 33 |380| 4 [3|6]| 8 418 - - - - - -
9 34 |127|168 (8|8 142 | 6 | 4 - - - - - -
10 | 34 |220|168|8|8|142| 6 | 4 - - - - S
11 | 34 |380|168|8|8| 8 6 | 4 - - - - - -
12 | 35 |127| 10 | - | - 1010 | - - - - - -
13 | 35 |220| 10 |- | - - |10|10| - - - - S .
14 | 35 |380| 10 | - | - - |10]10| - - - - - -
15 1 36 [127| - |-|-]| - - - 8 |8|/8| 6 |66
16 | 36 |220| - - - - S 8 |8/8| 6 6 | 6
17 | 36 |380| - [-|-]| - -| -1 8 1|8|8| 6 |66
18 | 3.7 | 127 | - - - - S 8 (4|6 4 318
19 | 3.7 |220| - |- |-| - - | - 8 |4|6| 4 3|8
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Puc
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Rbc
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Puc. 3.1 Prc 3.2

Puc 3.5 Puc 3.6
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Ra

C n Xb
H, V)

b

o

Puc 3.11

29

Puc 3.8

a
[«
xca R ab
(
j Xbc
Y Y
b
o
Puc 3.10
o
a
Ra
C N n Xb
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b
o
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Puc 3.14

a’ J R
X, Xe ab
) Xab . R Xab
c c l)-I xbc
j Xbc Rbc b 4jjl¥ T
o
bo Puc 3.16
Puc 3.15
aC
Ra
n
[
Xy
co PN
b
o
Puc 3.17

30



Meroauueckue yka3aHus
3aoaua Ne3

Tpexda3znas 1enp SBISETCS OAHON M3 Pa3HOBUAHOCTEH Iienel mepeMeH-
HOTO TOKa, TIO3TOMY K JIaHHOMY 3aJJaHUI0 PEKOMEHIYETCS MPUCTYMATh MOCIE BbI-
momHeHUsT 3amaHus 2. Pacuer Oyner mpoBOAWTHCS sl TOTpeOuTeneH,
BKJIIOYCHHBIX IO CXEMaM «3BE3/1a» U «TPEYTOJILHUKY» MPU CUMMETPUYHON TpeX-
¢dasHol  cucTeMe JIMHEWHBIX — MHTAIOMIUX  HAmpsHKeHUH  Ugp=UpSin(ot),
Upe=UmSin(ot-120°),  Ueu=Upsin(wt+120°) wmm B kommiekcHol  (opme

U, =U, - U, =U ¢, U,=U, ", rie neiicteyiomee 3nauenue

Yn,
7

[IpuBeneM cxembl, BEKTOPHBIE AUATPaMMBI (PEKUM B (azax MPHUHST MPO-
W3BOJIBHO) ISl HECUMMEmpUyYHOU Harpy3KH, BKJIIOYEHHOW IO CXEME «3BE3/a» C
HEHTpalblo, «3Be31a» 0e3 HEUTPAIIU 1 «TPEYTOIBHHUK.

AuHeRHoro HanpskeHus U, =

«3Be37a» ¢ HEUTPAIIBIO

Uap

Pucynok — 3.18
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«3Be3ma» 0e3 HehTpamu

Pucynok — 3.19

«TpeyronbHUK»

Pucynok — 3.20

MortHocTs B Tpex(a3HOW IIeNM MOXXHO ONPEACTUTh 10 (opMyliaMm
~ 3. _ : _
S :ZUW Agpi=P+jQ, S=P?+Q?, rzue Ud)i - KOMIUIEKC HAIPSHKCHUS |-

i=1

ToM aser («a», «b» MM «C» I CXEMBI «3Be3fa» U «aby, «bC» mimm «ca» s

*

CXEMBI «TPEYTOIBHUKY); | 4i - COMpsSIKEHHBIN KOMIUIEKC TOKa I-TOM (a3l

4. Coaep:xanue U oopmjieHHe KOHTPOJbHBIX padoT

HpI/IBO,Z[HTCH (1 (134101185 (§ Tp€6OBaHI/I$I K O(bOpMHGHHIO KOHTPOJIbHBIX
pa60T: KOHTPOJIbHBIC pa6OTLI BBITIOJIHAIOTCSA HA JIMCTax (1)0pMaTa A4 unu B TCTpa-
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X B KIeTKy (12-18 mmctoB). TekcT MOXKET OBITH BBITOIHEH PYKOIMCHO WU C
MTOMOIIBIO CPEICTB KOMIIBIOTEPHOM TEXHUKH. PYKOMHCHBIA TEKCT MOXET OBITh
3allMCaH Ha OJHOW CTOpoHe jJucTa Gopmata A4 ¢ BBHICOTOI MPOMHMCHBIX OyKB HE
6oxee 10 mm. Tekcr ciemyer pa3Meniats, COONIOAAs pa3Mepsl ToJeil: mpaBoe —15
MM; JieBoe — 30 MM; BepxHee - 15 MM; HIDKHEe — 25 MM.

[Tpu odopmieHnn TeKkcTa, 3aroji0OBKOB, WILIIOCTPALUi, TaOIull, U MpH-
JIOXKEHUH clielyeT pykoBoacTBoBaThes ¢ Tpeboanusimu ['OCT P 1.5-2002, TOCT
2.105-95, ucnosp3ys CTAaHIAPTHYIO TEPMHUHOJIOTHIO, & MPH €€ OTCYTCTBUM TPHHSI-
TYIO B TEXHUYECKOH JTUTepaType.

[lpumeHsieMble HaUMCHOBAHUS BEJIMYMH B BBHIMOJHEHHOM 33JaHUM
JIOJKHBI cooTBeTcTBOBaTh TpeboBanusam ['OCT 8.417-2003 u OK 015-94.

Jluctel KoHTpONBEHOU paboThl HyMepyroT apabckumu nuppamu. Homep
JIMCTA MPOCTABJIAIOT Ha HUKHEM I10JIC JIMCTA CIIpaBa. Ha TUTYJIBHOM JIUCTE HOMCP
JIMCTa HE MPOCTABIISIOT.

Odopmrnenne WnIFOCTpayii B popme rpaduKkoB U AWATPaMM BBITIOTHS-
1ot P 50-77-88.

5. TeMbl JIa00PaTOPHBIX padoT

Ne HawnmeHnoBaHue mabopaTopHOil paboThI Jluteparypa,
ILIL Ay TUTOPUH
Pabdora Ne 6. lccrnenoBanue pa3BETBICHHOMN [10],
1 | s;mexTpuYecKoi 1eny MePeMEeHHOTO TOKa C-501, 502,
419, 437
Pabora Ne 8. MccnenoBanue pexxumoB Tpéxdas- [10]
o5 | HOTO HpHéViMHI/IKa JJIEKTPUYECKOW 3HEPIUM COECIUHEHHO- C-501, éOZ,
ro 3Be3/10i 419 437
Pabora Ne 11. WccnemoBanue oaHO(a3HOTO [10],
3 | tpanchopmaropa C-501, 502,
419, 437
Pabora Ne 13. HccnemoBaHue acHHXPOHHOIO [10],
4 | 3ieKTpoaABHUrATENS C-501, 502,
419, 437
Pabora Ne 25. HccnenoBanue THPUCTOPHOTO [11],
5 | ynpaBiasieMoro BBITPSIMHUTENS C-501, 502,
419, 437
Pabora Ne 33. HccnenoBaHue MmoaymnpoBOJ- [11],
6 | HUKOBOTO YCHIIATEIS C-501, 502,
419, 437
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n

©ooNo O

13.

14.
15.
16.
17.

18.

19.

20.
21.

22.
23.
24.

25.
26.

6. BOl'lpOCLl AJISl IIOATOTOBKHU K 3K3aMEHY

WneanuzupoBaHHbIC DIEMEHTHI IeTeil TOCTOSTHHOTO TOKa. ICTOUHUKY TOKA U
S/1C.

3axon Oma u 3akoHbBI Kupxroda 1 mieneit mocTosHHOTO TOKa.

MeTo/1 HeTIOCPEACTBEHHOT0 MPUMEHEHUs 3akoHOB Kupxroda st pacuera
Lerel MOCTOSHHOTO U IEPEMEHHOTO TOKA.

CuHyconmanbHBIA TOK U €T0 MmapaMeTpsl. J(efdcTByomue u cpeiHne 3HaueHUs
CHUHYCOHJIATHHBIX TOKOB U HAIIPSKSHHA.

Crioco0bI IPeICTaBICHUS CUHYCOUIATBHBIX (DYHKITUH.

JIuHeiHas quHaMU4ecKas lielb ¢ PE3UCTOPOM. AHAJIU3 LIETH.

JInHeliHasg quHaAMUYECKas HeNb C UHAYKTUBHOCTBIO. AHAIU3 LEMU.
JIuneinast IMHAMU4YecKas IElb ¢ EMKOCTBIO. AHAJIN3 LEIH.

JIuneiinas AuHAMU4YECKas L€ C PE3UCTOPOM, MHIAYKTUBHOCTBIO U €MKO-
CTBI0. AHAJTU3 TICTIH.

. KoadpunmenT MommHoCcTH, €ro 3HaueHUE U CIIOCOOBI MTOBBIIIICHHMS.
11.
12.

Pacuer akTHBHOM, pEaKTHBHOH M MOJHOW MOIITHOCTH B OJHO(A3HBIX IEISX.
e co B3anMHOI HHAYKTUBHOCTEIO. Pacder nenn. Onpenenenue koddhu-
LUEHTA B3aNMOMNHAYKLIUH.

[lepuoanueckue HeCHHYCOUATIbHBIE TOKH B TMHEHHBIX 3JEKTPUIECKUX Iie-
msax. Pacder neneil HeCMHYCOMTANBHOTO TOKA.

OunbTpel. TUBI GUIBTPOB. XapPaKTEPUCTHKH.

[onyuenue tpexdasznoit 9/IC. Ciocobsl npencrasienus tpexdazHon I/C.
AHanu3 pexxuMoB Tpex(as3HbIX Lemeil Ipu COeANHEHUN HAarpy3KH 3BE3/10H.
AHanu3 pexxuMoB Tpex(a3HbIX Lenel Mpyu COeANHEHUH Harpy3KH TPEyroib-
HUKOM.

Pacuer MomHOCTE#H B TpexdazHbix Hensx. CriocoObl noBbimeHus ko3hhunm-
€HTa MOIIHOCTH.

OCHOBHbI€ MOHATHS U MPUHIUIBI aHATN3a TIEPEXOAHBIX MTPOIECCOB. 3aKOHBI
KOMMYTalllH.

Krnaccuueckuit MeTox pacueTa nepexoaHbIX MPOIecCOB

Henunelinple nenu nocTOSIHHOIO TOKa. BosibTaMnepHble XapakKTEPUCTUKH.
I'paduueckuii MmeTon pacuera.

OCHOBHBIE 3I€EMEHTHI HEJIMHEWHBIX Leneid. O0Imas XapakTepuCcTHKA.
MarHuTHbI€ TIeTH. XapaKTepUCTHKH (epPOMArHUTHBIX MaTEPHAIIOB.
3a/iaun aHANM3a HETMHEHHBIX MAarHUTHBIX Heneid. 3akonsl OMa u Kupxroda
JUISI MAarHUTHBIX IIETIEN.

Opnnodazuelii TpanchopmaTop. Y CTpOHCTBO, IPUHITUIT SHCTBHS.
YpaBHeHHSs cocTOsIHUS TpaHcPopmaTopa. [IpuBeneHHas cxema 3aMelleHus U
BEKTOpHasl Juarpamma TpancgopmaTopa.
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27.
28.

29.

30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

95.

[Totepu u KI1J] Tpancdopmaropa.

DneKTpuIecKre MaIuHbI TOcTOsTHHOTO ToKa (MIIT). KoHcTpyKkTHBHBIE 0CO-
6ennoctu. CriocoOs1 Bo30ykaenust MIIT.

[Ipunmun aevicteus MIIT. YpaBHeHUs paBHOBECHS HAPSDKCHHUH. DIIEKTPO-
MarHUTHBIA MOMEHT. Pexxumer padoter MIIT.

MarnutHoe nosie MIIT.

['enepaTopbl NOCTOSIHHOTO TOKA M X XapaKTEPUCTHUKH.

[Tycx JIIT ¢ mapamnensHbIM Bo30YXIeHHEM. CIIOCOOBI PeTyIUpOBaHUS dac-
totbl Bpamienus JIIT.

AcunxponHas mammHa (A.M.). KoHcTpyKTHBHBIE 0COOCHHOCTH.
Bpamaromeecst MarHuTHOE 10J1€, TIOJIyYEHUE U XapaKTePUCTHKA.

Pexxumbl paboTel AM B 3aBHCHMOCTH OT CKOJTBXKCHHUSI.

Cxema 3amenienus ¢as3sl A/l. BekropHast quarpamma.

MexaHnndeckue xapakTepucTuku acuHxpoHHoro asuratens (Al). ITyck AJL.
Crioco0sI peryaupoBaHust 4acToTsl BpameHus A/l

Paboune xapakrepuctuku AJl..

Cunxponnas mamuaa (CM). KoHcTpyKkTHBHBIE 0COOEHHOCTH.

Cxewma 3amemenus ¢asst CI'. Bekropras auarpamMma.

[Tyck cuaxponHoro asuratens (CJI).

VYrnoBas XapakTepUCTHKA U YCTOHYMBOCTH padoThl CJI.

Pa6ora CJI npu mocTossHHOW Harpy3Ke Ha Bajdy U H3MEHEHHUHU TOKa BO30YXK/e-
HUsl. PeXXUM CHHXPOHHOT'O KOMIIEHCATOPA.

dusnyeckre 0OCHOBHI AIEKTPOHHUKH. DJIeMEeHTapHas 0a3a COBPEMEHHBIX dJIEK-
TPOHHBIX YCTPOUCTB.

[HomynpoBoAHUKOBBIE Pe3UCTOPBI. THITBI, KOHCTPYKUHS, IPUHLUIIBI paOOTHI,
BAX, npumenenue.

[HomynpoBogHUKOBBIE AMOABIL. THIIBI, KOHCTPYKINSA, IPUHIUIIBI paOOTHI,
BAX, npumenenue.

[TomynpoBOAHUKOBBIE TPUHUCTOPBI. THIIbI, KOHCTPYKIMS, TPUHLUIIBI paObOTBHI,
BAX, npumenenue.

[HomynpoBOAHUKOBBIE TPAH3UCTOPHI. THUIIBI, KOHCTPYKIMS, IPUHIMIIBI Pabo-
Tbl, BAX, npuMeHeHue.

HcTouynnky BTOPUYHOTO dIeKTponuTanus. Heymnpasisemple BRITPSIMHUTEb-
HbIe ycTpoiicTBa (BY) BpeMeHHbIe [uarpamMmel.

VYnpasnsemsie BY. CxeMbl, BpeMEHHBIE AUArPaMMBbI PaOOTHI.

WHBepTOp Kak HCTOUHUK NMEPEMEHHOI0 TOKA C PETYIMPYyEMOM YaCTOTOM.
Ycunurenu 3MeKTPUYEcKUX CUTHAJIOB. Y CHIINTENb Ha OUTIONISIPHOM TpaH3H-
cTope ¢ 00IMM 3MUTTEPOM. BXOJHBIE U BBIXOAHBIE XapAKTEPUCTHKH.
I'paduueckuii MeTon aHanu3a pabOTHI; PEXKUMOB PabOTHI M TEXHUUECKAs! Xa-
pPaKTEepHUCTUKA yCHUITUTETIS.

NmnynscHbIe 11 (pOBBIE 3JIEKTPOHHBIE YCTPOiicTBa. J(MOAHbIE U TpaH3U-
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57.
58.
59.
60.

61.
62.
63.
64.

CTOPHBIC KITFOUH.
[Ipumenenne onepannoHHBIX yeumutenei (OY) B UMITYILCHON TEXHUKE.
Jlornueckue 3nemenTsI (JID) u ux GyHKIMY.

Hudpossie ycTpoiictBa — Tpurrepsl. [lpuHiun paboTs.

Hudpossie ycTpoiicTBa — cuetanky, aemmdpatopsl. [puHmn paboTsl.
DNEKTPUYECKUE H3MEPEHUS U DJICKTPOU3ZMEPUTENbHBIC TPUOOPHI. OCHOBHBIC
TMOJIOXKEHUS, KJTacCU(UKaIsi, 0003HaYCHHS Ha IIKaJiax.

[Ipubopsr MO cucTemsl, yCTPOWCTBO, IPUHIIUI PaOOTHI.

[Ipubopst DM cucTeMsl, yCTPOWCTBO, IPUHIINI PaOOTHI.

[ndpoBbie 31eKTPOHHBIE TPUOOPHI, YCTPOMCTBO, IPUHIIUI PaOOTHI.
HNudopMamoHHO-U3MEepUTEIHHBIC CHCTEMBI (TTOHATHE).
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