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Conepxanue

Tema "BoinpsiMmuTte/ibHbIE ycTpOiicTBa'"

[IpakTnueckoe 3ansatue Ne 1. Ypasisemble BRITPAMUATENN. [JnHaMuyeckue
CBOMCTBa BEHTUIILHOTO npeoOpa3zoBatesns (BII).

[Ipaktuueckoe 3anstue Ne 2. CucteMbl UMITYJIBCHO - (ha30BOTO YIIpaBIEHUS
(CUDY) Tupucropamu.

[IpakTudeckoe 3ansatue Ne 3. PeBepcuBHbIe BeHTUIIbHBIE TTpeoOpazoBarenu (PBII)
HaIPSKEHUS.

[TpakTudeckoe 3ausatue Ne 4. [IupoTHO-uMITyIbCHBIE TIpeoOpazoBarenu (LLIIT)
ITIOCTOSIHHOT'O TOKa.

Tema "UnBepTopHbIe ycTpoiicTBa'"

[TpakTuueckoe 3ausatue Ne 5. [IpeoOpazoBaresin 4acTOTHI AJisl YIIPaBJICHUS
ACUHXPOHHBIMU ABUTaTeNsIMU. [IpuHIIKMI pabOTHI aBTOHOMHOT'O HHBEPTOPA.

[Ipaktrueckoe 3anstue Ne 6. MIHBEpTOpHI HANPSYKEHUS] © HHBEPTOPBI TOKA.

Tema "IIpeodpa3zoBarenn yacTorbl"

[TpakTiueckoe 3anarue Ne 7. IIpeoOpa3oBaTenn 4acTOTHI ¢ HEMOCPEACTBEHHOMN
cBs3bio (ITYH).

Bomnpock! 1t KOHTpOIIA

Cnucok nurepaTypsl



Tema ""BeinpsimuresibHbIe ycTpoOiicTBa'"

IIpakTuyeckoe 3ansitue Ne 1. YnpapisieMble BHIIPSIMUTEJIH.
JInHaMn4yecKue CBOMCTBA BEHTWIBLHOTO npeodpa3zosaress (BII).

CrpykrypHasa u o6o6mennas cxembl BIl. OcHoBHble xapakTepuctuku BII.
CpoiicTBa COOCTBEHHO BEHTHJIBHOIO IMpeoOpaszoBaresnisi. CXeMbl COEIMHEHHM
npeobpazoBaresnell (MOCTOBbIE, HyJIeBbIe). [[nHamudeckue cBoiicta BII.

MeToanyeckue ykazaHusi
B 0000menHomM Buzme cxema T-(a3HOrO BEHTHJIBHOTO IpeoOpazoBaTes
(BIT) npencrasniena Ha puc.1
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Pucynok 1- O606mennas cxema BII

B ob0mem cinydae uens Harpy3ku cocroutr u3z OJIC nBurarens,
MHIYKTUBHOCTA M AaKTUBHOTO CONPOTHUBIICHUS HArpy3KH, Cria)KMBarOLIEro
pEeaKTopa, TOKOHECYILUX TPOBOJIOB.

B ympoiieHHOM BHle CTPYKTypHasi CXeMa BEHTUJILHOTO IpeoOpa3oBaTess
MIPE/ICTaBIICHA HA PUC.2 TPEMS OCHOBHBIMH 3JIEMEHTAMH: COOCTBEHHO BEHTHJIbHBIM
npeoOpazoBarenem CBII, nenpio Harpy3ku H, cucremoit umiynbcHO — ¢a3oBOTo
ynpasienuss CUDY.
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OcHoBHBIMU XapakTepuctukamu BII sBisitoTcs (puc. 3.): XapakTepUCTHKA
ynpasienus Eq= f ((Uy) u Baemnss xapakrepuctuka Ug=f(lq).
Pucynok 2- Ctpykrypnas cxema BII
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Pucynok 3 —®yHKIIMOHAIBHBIE CBI3U B BII

CaoiictBa CBII onpenenstorcs 3akOHOM U3MEHEHHUSI BBIXOTHON KOOPAUHATHI
Eq mnpu orcyrcTBUM TOKa Harpy3ku lg B 3aBHCHUMOCTH OT BXOJHON BEJIMYUHBL,
KOTOPOH SBISIETCS YTOJ YIIPaBICHUAA.

Junamuueckue cBoiictBa CBII ompenensitorcst psimoM  crienuuaecKux
OCOOCHHOCTEH:  JUCKPETHOCTHIO  MOJAud  YIPaBISIIOINIMX  BO3JEHUCTBUH,
UHTEHCUBHOCTh H3MEHEHMsI KOTOPBIX OIpENEseTCs HE TOJbKO uucioM (a3
npeoOpazoBarensi, HO M TEMIIOM HUX W3MEHEHUS; HENOJHOW YIPaBIIIEMOCTHIO
BEHTWJIEH (BKJIIIOUEHHE B MOMEHT MOJa4Yl UMITYJIbCA, & BBIKIOYEHHE TOJIBKO IpHU
CIaJJaHUM TOKa JI0 ONIPENIEICHHOTO 3HAYEHHUS).

Tak kak mnpeaenpbHas HauOOJbIIas YacTOTa CHUCTEMBI, B KOTOPYIO
BiroueH BII, orpanmdeHa, TO CTaHOBHUTCS BaXHOW OILIEHKAa JUHAMUYECKHX
BO3MOKHOCTEH MpeoOpa3oBaress Kak UMIYJbCHOTO 3BEHA.

HenosnHas ynpaBiasieMOCTh BEHTWIEHM MNPOSIBISAETCA NPU  CKOPOCTH
W3MEHEHHUs YIPaBISIONIEro curHaiga Oosblie kputudeckoil, korna IJC CBII we
OIIpeIeNAEeTCSl 3aKOHOM H3MEHEHHMs yrja YIpaBJIEHHs, a NpPEeACTaBiIseT coOoM
otpe3ok cunycouabl DJIC, cOOTBETCTBYIOLIEH BEHTHIIIO, KOTOPBIA OBUT OTKPBIT
ITOCJICTHUM.

Bonpocsl 17151 CAMOKOHTPOJIS:

1 OOBsicHUTE HA3HAUYCHHE DIIEMEHTOB 00001IeHHOM cxembl BII.

2 KakuMu xapakTepucTUKamMu onuckiBaercs BIT?

3 Yto oTHOCUTCS K AMHAMUYecKuM cBoiicTBam CBII?

4 Hauepture cXxeMmy COEIWHEHHH TIIpeoOpa3oBarenied (MOCTOBYIO) H
MOSICHUTE TPUHIIUI PaOOTHI.

IIpakTuueckoe 3ansitue Ne 2. Cucrembl HMNYJIbCHO - (pa3oBoro
yupasjeHus (CUPY) tupucropamu

OcHoBHBIE TpeOoBaHusA, mnpeabsaBiasieMple k CHUDY. BeprukanbHblil
npuHuun  noctpoenuss CHU®DY. CrpykTypHas W NPUHUWANHAIBHAS —CXEMBbI
nonynpoBogHukoBoro CU®Y. Xapakrepuctuku CHUDY. JloctouncTBa U
Henoctatku CHUDY.

MeToanuyeckue yKasaHus

B BbIIpAMUTENAX B KaueCTBE YNPABIIEMBIX KIIOYEW HCIIOIb3YHOTCS
TUPUCTOPHIL. J{J1s1 OTKpBIBaHHS TAPUCTOPA HEOOXOAUMO BBIITOJTHEHUE JBYX YCIOBHIA:

* IIOTEHLHAJ aHOJA JOJDKEH IPEBBIIIATH TOTEHIMA KaTO1a;

* Ha YNOPAaBISIOWMN AJIEKTPOJ HEOOXOAMMO TOJATh  OTKPBIBAIOIIUI
(YyIpaBJIsIOILIMI ) UMITYJIBC.

MOMEHT NOSIBIECHHUSI IOJIOKUTEIBHOTO HANPSKEHNS MEKLy aHOJIOM M KaTOJIOM
TUPUCTOpPA  HA3bIBAETCA  MOMEHTOM  E€CTECTBEHHOro  OTKphiBaHusA.  [logaua



OTKpBIBAIOIIETO HMITYJIbca MOXET OBbITh 3aJepikaHa OTHOCHUTEIBHO MOMEHTa
€CTECTBEHHOI'O  OTKpBIBaHWS HA Yrojd OTKpbIBaHWA. BcereactBue  3Toro
3a/IEP’)KMBACTCS HAUaJI0 TPOXOXKICHUS TOKa Yepe3 BCTYNMAIOUIMNA B pabOTy TUPUCTOP
U PETYINPYETCsl HAPSKEHUE BBIIPSIMUTEIIS.

JUis  ynpaBi€HUST TUPUCTOPAMHU  BBIIPSMUTENS HCHOJIB3YETCSl CHCTEMA
UMITyJIbCHO-(pa3oBoro ynpasienus (CUDY), BBINOIHAIOMAS CIEAYIONNE PYHKIIUH:

* OIpeNEIeHNE MOMEHTOB BPEMEHH, B KOTOPBIE TOJDKHBI OTKPBHIBATHCS TE€ WIN
VHBbIE KOHKPETHBIE THUPUCTOPBL; 3TH MOMEHTBI BPEMEHHM 33Jal0TCA CHUTHAJIOM
yIpaBJIEHUs, KOTOPBIH noctymnaer ¢ Beixoaa CAY Ha Bxogq CUDY;

* (opMupoBaHUE OTKPBIBAIOUINX HMITYJIHCOB, MEPEJABAEMBIX B HYXKHBIC
MOMEHTBl BPEMEHM Ha YIPaBIBIIOIIUE 3JIEKTPOAbl THPUCTOPOB M HUMEIOIINX
TpeOyeMble aMIUTUTY Ty, MOITHOCTb U ITTUTEITBHOCTb.

[lo crnocoOy mosydeHHsi CHBUTA OTKPBIBAIOIIMX HMITYJIbCOB OTHOCHTEIBHO
TOYKH €CTECTBEHHOI'O OTKPBIBAHUS PA3IM4alOT TOPU3OHTAIBHBIN, BEPTUKAIBHBIA U
VHTETPUPYIOLIMIA NPUHIMIIBI yrpaBieHus. [Ipu ropu3oHTanbHOM yIpaBIC€HUU
yIpaBJISIOLIee IEPEMEHHOE CUHYCOUMAAIbHOE HanpsikKeHue Uy cABUraeTcs mo (ase
(110 TOPU30HTANIM) MO OTHOILEHUIO K HAINPSDKEHUIO Ui, MUTAIOLIEMY BBIIPSIMHUTENb.
B MoMmeHT BpeMeHM t = 0 U3 YIPAaBISAIOLIET0 HaNpsDKEHUs (OPMUPYIOTCA
IpsIMOYTOJIbHBIE OTHHparoie uMnynbebl Ugr- T'opu3oHTambHOE yIIpaBieHHE B
AIIEKTPONIPUBOAAX MPAKTUUECKU HE IPUMEHSETCS, YTO O0YCIIOBICHO OrpaHU4YE€HHBIM
JMana3oHOM peryaupoBaHus yria a (okouo 120°).

[Ipy BepTHKANbHOM YIPABIEHHUUM MOMEHT IOJaYM OTKPBHIBAIOUIUXCS
UMITYJIbCOB ~ OMPEAENSICTCS NpPH PABEHCTBE YIPABISIIOIETO HANpPSHKEHHs Uy
(moctossHHOTO 1O (OopMeE) € TEPEMEHHBIM OIMOPHBIM HAMNPSKEHUEM Umyy, (IO
BEpTUKAM). B MOMEHT paBeHCTBa HampspKeHU (HOPMUPYIOTCS TPSIMOYTOJIbHBIC
uMIyaschl Ugr .

[Ipy wHTErpuUpyroIleM YNOpPaBIEHUH MOMEHT II0JaYM OTKPBIBAIOIIUX
UMIYJbCOB  ONpEAETSeTcs IPU  PABEHCTBE IEPEMEHHOIO  YNPABIAOLIErO
HanpsKeHUs! Uy ¢ TIOCTOSIHHBIM OMOPHBIM HanpsbkeHneM U, . B MoMeHT paBeHcTBa
HarpspkeHui (opMUPYIOTCS TPSAMOYTOJIbHbBIE UMITYJTBChI UgT.

Bonpocsl 17151 CAMOKOHTPOJIS:

1. Ha3oBUTE NpUHIMIIBI YIPABICHUS TUPUCTOPAMH.

2. Hapucyiite cTpykTypHYyI0 cxemy BepTukaibHoii CUDY.
3. IlosichuTe npuHLUn AeicTBUS BepTHKaabHOU CUDY.

IIpakTuyeckoe 3anaTme Ne 3. PeBepcuBHbIe  BeHTHJIbHbBIE
npeodpaszoBarenu (PBII) HanpsixkeHus

O6mue cBemenms. (Cxema BCTPEUYHO — MAPAUICTBHOTO BKIFOYCHUS
npeoOpazoBarens. (Cxema TMEPEKPECTHOTO  BKIIOYEHHs]  MpeoOpazoBaTers.
OO6o0meHHas mepeKkpecTHass cxema 3aMmerieHus: M-(a3zHoro mpeodpa3oBaTers.
Mertonsl yripaBieHus BEHTUIBHBIMUA KOMILIEKTamMu peBepcuBHOro PBIIL.



MeToanuyeckue yKasaHust

MaxkcumanpbHOE€  OBICTPOJIEHCTBHE  PEBEPCHUBHOTO  DIIEKTPONPHUBOJIA
JOCTUTACTCS npu HCITOJIb30BaHUU PEBEPCUBHOTO BBITIPSIMUTETS,
00eCIeUnBaOIIeT0 BO3MOXXHOCTh IPOXOXKICHUS TOKa B SKOpe B 000HX
HaTpaBICHUSX.

PeBepcuBHBII BBITIPSIMUATETH oOpazyercst COCTMHEHUEM 1o
COOTBETCTBYIOIIEH CXEME JIByX HEPEBEPCHBHBIX, HA3bIBAEMBIX KOMIUICKTAMU
TUPUCTOPOB. KoMmmiekTsl B OONBIIMHCTBE NPUMEHEHUH BKIIOYAIOTCA TIO
NEPEKPECTHBIM UM BCTPEUYHO-TIAPAJUICTBHBIM CXeMaM, MUTAI0TCA OT OOIIel ceTn
(w  TpaHchopmaTopa) W HUMEIOT OOIIHME JJIEMEHTHI CHUCTEMBl YIPABICHUS
tupuctopamu (CYT).

Jlnst ynpaBieHHs] KOMIUIEKTaMH TUPUCTOPOB MPHUMEHSIOT JBa TMPHUHIIMIA
(coBMECTHOE U pa3lenbHOE YIPABICHHUE), KOTOPHIE OKAa3bIBAIOT BIMSHHUE Ha
IOCTPOEGHUE CHJIOBOM CXE€Mbl PEBEPCHUBHOIO  BBIIPSAMUTENS. B MOIIHBIX
BBINPSIMUTENSIX C COBMECTHBIM YIPABICHUEM  HCHOJb3YIOT IMPEUMYILECTBEHHO
NEPEKPECTHYIO CXEMY, B BBIIIPSIMUTENSAX CPEIHEN U MAJIOM MOIIIHOCTH C Pa3/IeIbHbIM
yIpPaBIEHUEM — B OCHOBHOM BCTPEUHO-NIAPAIUICIIBHYI0 CXEMY BKIIOUYCHHMS
KOMILJIEKTOB.

Bonpocsl 17151 CAMOKOHTPOJIA:

1. [lpuBeuTe BBIpAKEHUE XapaKTEPUCTUKU YIIPABISAEMOTO BBIIPSIMUTEIS IS
pEeKUMa HEMPEPHIBHOTO TOKA.

2.YeM 00yCITOBIIEHO BOSHUKHOBEHHUE PEKMMA MTPEPHIBICTOTO TOKA?

3. HapwucyiiTe BHeIIHHE XapaKTEPUCTUKH BBIIPSIMUTENS: JUIS  PEKAMA
HEMPEPBIBHOTO TOKA; IS peXKUMa MPEPHIBUCTOTO TOKA.

4 HazoBUTE TIPHUHIIMIILI YIIPABJICHUS KOMIUIEKTAMH BEHTHJICH PEBEPCHUBHOTO
BBITPSIMUTEJIS.

5.KakoBbl Ha3HaUEeHUE U (PYHKITH JJOTHISCKOT0 TIEPEKITFOYAIOIIEeTo YCTporcTBa?

6.ConoctaBbTe JOCTOMHCTBA M HEIOCTAaTKA COBMECTHOTO M Pa3leiIbHOTrO
yIIpaBJICHUSI.

7.KakoBbl OCOOCHHOCTH PETYJIMPOBAHUS CKOPOCTH BHU3 U BBEPX OT
HOMHUHAJILHOM?

IpakTu4yeckoe 3aHATHE Ne 4. HIupoTHO-UMITYJIbLCHBIEC
npeodpaszoBaresu (LLIUIT) nocTossHHOrO TOKA

O6mme cBeaenusa. DynkuuoHanbHas cxema [UII. dopmuposanue
IIMPOTHO-  MOJAYJHUPOBAHHBIX  CUTHAJIOB  MOCPEACTBOM  MPSIMOYTOJBHBIX
umiyabcoB. Cxema pesepcuBHoro IIIUII. bnok-cxema nHepeBepcuBHoro ITTUII.
Xapakrepuctuku NI

MeToanyeckue yKasaHus
JI1s1 3JIeKTpONPUBOAOB MAJIOM MOIIHOCTH ([0 J€CATKAa KUJIOBATT) IMIMPOKOE
pacnpocTpaHeHue MOJIy4aroT NOJIyIIPOBOJJHUKOBBIE UMITYJIbCHBIE



npeo0pa3oBaTesy, MUTAOIINECS YepPe3 BRIMPSIMUTENIb OT CETH MEPEMEHHOTO TOKA U
paboTtamone ¢ MUPOTHO-UMNYJIbCHBIM perynupoBanuem (IIIUP), xorna
aMIUTUTY[a U 4acTOTa UMITYJIbCOB MOCTOSIHHBI, & JUIMTENBHOCTh UX MeEHseTcs. B
HACTOAIIEE BpeMs  IIMPOKO NPUMEHSIOTCS  IIMPOTHO -  UMITLYJIbCHBIC
npeodpazosarenu (LLIII). [To cpaBuenuro ¢ ynpasisiembiMu BIT HIUIT oTnruarot
Oosee  BBICOKME JIMHAMHUYECKHE TIOKa3aTelid TMpU BBICOKOM JHara3oHe
perynupoBaHus ckopoctu—iopsiaka J[= (2000-6000) : 1, myuiiee UCTIOJIb30BaHKE
JIBUTATEJIeH MO TOKY, MEHbIIIEE BIUSHUE HA MUTAIOIIYIO CETh.

T cucremsr ¢ IIUIT (puc.1) cpennHee Hampsbkenue Ha Harpyske U,
OINPENIENAETCS CIEAYIOMHUM 00pa30M:

Up=Umy,

rne U, — HanpsbkeHue nutanus; Y = T /Ty —CKBaXXHOCTh UMIIYJbCOB; Ty
MepUoJl KOMMYTAIMH; T — JUIUTEIbHOCTh padoueit yactu Ty,
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Pucynox 1 — ®OyHkuumoHanbHas cxema (a) M JUarpaMmbl HapsKEHUN
(O)LLIMIT npu pa3HbIX 7.

Ha puc. 2 wuzoOpaxena Omnok-cxema IIUII, xoTopsiii coctout wu3
CIEAYIOIIMX OCHOBHBIX 3JIEMEHTOB: YCUJIUTENs NOcTositHHOTO Toka YIIT (mpm
HEBBICOKUX TPEOOBAHUAX K KECTKOCTH MEXaHHUYECKHX XapaKTepuctuk u J{ 10
200 : 1 MOXeT ObITh UCKIIOYEH U3 CXEMBbI), IUPOTHO-UMITYJILCHOTO MOIYJISTOpa
1M, ycunuteneit umnynbcoB YU-1 — YU-4 (B o6gaem ciyuae i), CBII B Buze
UMITYJIbCHOTO ycuiutelsi MomHocTd UYM (c pabounMu ¥ KOMMYTHPYIOITUMU
BEHTWISIMU) U ycTpoiicTBa Tokoorpannuenust Y TO.

UM  ¢dopmupyeT HEOOXOAUMBIE MO JUIMTEIBHOCTH UMIIYJIbCHl B
3aBUCHMOCTH OT YPOBHSI CUTHaJa yNpaBJICHUS Uy.
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PncyﬁOK 2 — Cxewma LLINTI

Bonpocsl 17151 CAMOKOHTPOJIS:

1 Haznauenue HIAII.

2 Ilepeuncnute ocHOBHBIE AsieMeHThl [ITNIIL.

3 Kakue crocoObl MOTYyYEHUS MOAYTUPOBAHHBIX UMITYJILCOB 3HAETE?

4 Haueptute (QYHKIIMOHAIBHYIO CXEMy U TOSCHHUTE JUarpaMMbl
Hanpspkennit TN



Tema "nBepTOpHBIE ycTpoOiicTBa"

IIpakTuyeckoe 3ansitue Ne 5. IlpeoOpa3zoBaTesm 4acToThl ISt
ylpaBJjieHUs] aCHHXPOHHbIMH aBUTraTeassMu. [l puHumnn padboTsl aBTOHOMHOIO
HHBEPTOpa

OOmue cBeneHUd. DIEKTPOMEXaHUYECKUH MpeoOpa3oBaTesib YacTOTHI.
OyHKIIMOHAJIbHASI CXeMa MpeoOpa3oBaTelis YacTOThl ¢ MPOMEXKYTOUYHBIM 3BEHOM
MOCTOSIHHOTO TOKa. (CxeMa MOCTOBOIO HHBEPTOpa U JUarpaMMbl BBIXOIHBIX
HaIpPsHKEHUN TPU Pa3IMYHbIX yTax TPOBOJAUMOCTH TUPUCTOPOB.

CTyneHT OKeH:

Meroanuyeckue ykazaHusi

B wacTtoTtHO-ympaBimsieMOM acMHXpOHHOM OII mpuMeHSoTCs pa3iuyHble
WHBEPTOPHI, OTIMYAIOIIUECS BUJAMH KOMMYTAllMM THPHUCTOPOB, CXEMaMH HX
COEJIMHEHHUS, CII0CO0aMHU peryIupoBaHys HanpsbkeHus Ha A/ u p.

B 3aBucumoctu 0T cmocoba KOMMYTallid TOKa TUPHUCTOPOB HHBEPTOPHI
JIETSATCA Ha BEIOMBIE CEThIO M aBTOHOMHBIE. B MHBEpTOpax, BEIOMBIX CEThIO (MX
€llIe Ha3bIBAIOT 3aBUCUMBIMU HHBEPTOpPaMH), KOMMYTAIMs TOKa C TUPUCTOpA Ha
TUPUCTOP 00€CIIeUNBACTCS HANPSHXKEHUEM UCTOYHHUKA TUTAHUS.

B aBTOHOMHBIX (HE3aBHUCHUMBIX) HMHBEPTOpax Mg KOMMYTAIlUUd TOKa
UCIIOJIB3YIOTCS TOMOJIHUTEIBHBIE JIEMEHTHI - TUPUCTOPBI, TUOAbI, KOHAECHCATOPHI
U KaTyIIKHA UHAYKTUBHOCTH (IpOCCENN).

ABTOHOMHBIE UHBEPTOPHI JEISATCS HA HHBEPTOPHI HAMPSIKEHUS U TOKA.

PerynupoBanue BbixomHoro HanpsbkeHuss I[IY MOXKET OCylecTBIAThCA
HEeCKOJIbKUMH  criocobamu. B IIY ¢  HemocpeACTBEHHOM  CBS3bIO  OHO
OCYLIECTBJISIETCS. TaKk e, Kak W B YHOPABIAEMbIX BBIIPAMUTENAX. Takoe
yIpaBJICHHE MOJTYYUIIO Ha3BaHue (Ha3oBoro.

B IIY co 3B€HOM NOCTOSIHHOIO TOKa PEryJMPOBAHUE HANPSIKECHHUS HaA
Harpy3ke (ctatope AJl) mMpoW3BOAUTCS IBYMs CHOCOOAMHU - WM C TIOMOIIBIO
CIEUUAIBHOTO PETYJISITOPA HANPSHKEHUS, UM CAMUM UHBEPTOPOM.

[TepBerIit crtoco0, B CBOIO OYEpPE/ib, MOXKET OBITH PEaIM30BaH JABYMS MyTSIMU
- 32 CUET MCIIOJIH30BaHUS YIIPABIISIEMOTO BRIIPAMUTES ((ha30BOE yIPaBICHUE) UITH
HEYIPaBIIEMOr0 BBIIPSAMUTEN U PA3MENIAEMOr0 MEXAY HUM U HWHBEPTOPOM
IUPOTHO-UMITYJILCHOTO TipeoOpazoBatess (LLIUIT) (ammmuTynHoe peryiupoBaHue
HarnpspkeHus1). K mocToMHCTBaM 3TOro crmocoba clieayeT OTHECTH IIHPOKUMN
JMAna3oH pPEeryJMpOBaHUsS HANPSIKEHUS U BO3MOXKHOCTh HCIOJIb30BaHA IS
J1000T0 TUIAa UTHBEPTOPA.

Brtopoii cioco0 cBsizaH ¢ coBMelIeHHEeM (QYHKIMN peryiaupoBaHusl YaCTOThI
W HampsbkeHuss B camMoM uHBeprope. OHO peanusyercs ¢ I[OMOIIbIO
COOTBETCTBYIOIIUX AJITOPUTMOB YIpPaBJICHUS TUPHUCTOPAMHU M MPeLyCcMaTpUBAET
UCIIOJIb30BaHUE IUPOTHO-UMIYJIbCHOU Moysinuu (LLIM).

UacToTHOE YympaBlI€HUE SBISETCS BECbMa HOKOHOMHMYHBIM, TaK Kak
obecnieunBaeT peryiaupoBaHue ckopoctu AJl 6e3 OonbplIMX MOTEPh MOUIHOCTH B



poropHoii menw, yxymamatormux KIIJ[ OI1 m mpuBomgsmmx K HEOOXOAMMOCTH
3aBbIIEHUST MOITHOCTH A/l.

YacToTHOE PEryJIMpPOBAaHUE CKOPOCTU MOKET OCYIIECTBIATHCS ILJIABHO, B
HIMPOKOM JIMAara3oHe, B 00€ CTOPOHBI OT €CTECTBEHHON XapaKTePUCTUKHU, T. €. AJ]
MOKET UMETh CKOPOCTh Kak OoJibllle, TaK U MEHbIIe HOMHHaJIbHOU. [Ipu sTOM
PEryJIMPOBOYHBIE XAPAKTEPUCTUKU UMEIOT BBICOKYIO KECTKOCTh, a A/l coxpanser
OOJIBIIYIO MEPETPY30YHYIO CIOCOOHOCT.

Peanuszyemblii nuana3oH peryJupoBaHUs CKOPOCTH B Pa30OMKHYTBIX
cuctemax cocrasisier S... 10, a B 3aMKHYThIX cHcTeMmax (NP HCHOJb30BAHHUH
oOpaTHBIX CBs3€i) ero 3HaueHue MoxkeT gocturath 1000 u Goree.

Bonpocs! Aj1s1 CAaMOKOHTPOJIA:

1 Ha xakue rpymnmbsl NOAPAa3AENsIIOTCS THUPHUCTOPHBIE NpeoOpa3zoBaTENH
4acTOTHI?

2llepeunciuTe JTOCTOMHCTBA MpeoOpa3oBaTesiell ¢ MPOMEKYTOUHBIM
3BE€HOM ITOCTOSIHHOI'O TOKa.

3 Tlosichute (QyHKUMOHAIBHYIO CXeMy MpeoOpa3oBaTesii 4YacTOThl C
IIPOMEKYTOYHBIM 3BEHOM ITIOCTOSIHHOTI'O TOKa.

4 IIpuHIMI 1EHCTBHUSI MOCTOBOTO MHBEPTOPA.

IIpakTunyeckoe 3ausaTue Ne 6. UHBepTOPHI HANPSKEHUSI U HHBEPTOPHI
TOKA

OO0mme cBeneHusa. YCIOBHbIE CX€Mbl OAHO(A3HBIX  MHBEPTOPOB
HaIpsHKeHUs: U Toka. J{marpammbl 0AHO(]A3HBIX MHBEPTOPOB HAIPSKEHUS U TOKA.
BHelHne XapakTEepUCTHKU UACATN3UPOBAHHBIX HHBEPTOPOB HAINPSIKEHUS U TOKA.
Crioco0b! MPUHYUTENBHON KOMMYTAI[MM TUPUCTOPOB B aBTOHOMHBIX HHBEPTOpaXx.
CxeMbl aBTOHOMHBIX HMHBEPTOPOB. METOABl PEryIUMpOBaHUS HANPSDKEHUS Ha
BBIXO/I€ ITPeoOpa3oBaTess YaCcTOTHI.

MeToauyeckue yKkazaHusl

[Ipy aKTMBHO-MHAYKTHBHON Harpy3Ke 3JEKTPOMAarHUTHBIE MPOLECCHI B
MHBEpPTOpPE UMEIOT Oojiee CIIOXKHBIM xapaktep. [ns ux aHanu3a oOKa3bIBaeTCs
MOJIE3HBIM  pa3/iefiIeHMe BCEX AaBTOHOMHBIX HHBEPTOPOB Ha aBTOHOMHbIE
uHBeptopsl Hampsbkenuss (AMH) u  aBToHomHble uHBepTOpbl Toka (AUT).
[TosicHUTh 3THM TOHSATHUS MOXKHO Ha MNpUMEpe OJHO(]A3HBIX MOCTOBBIX CXEM
(puc.l1, a, 0), UMEIOUMX aKTUBHO-UHAYKTUBHYIO HArpy3KYy.
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Pucynok 1 — YcioBHas cxemMa MOCTOBOrO MHBEpTOpa () W JAUarpamMMmbl
BBIXOJ/IHBIX HAIPSDKCHHUN IPH yriax MPOBOJAUMOCTH THpUCTOPOoB 180rpamycos (0)
u 120rpagycos (B).

WuBepTop HanpspkKeHUsT JOJDKEH OBITh BBINOJHEH Ha MOJHOCTBIO
ynpasisieMblx BeHTHWIAX VI — V4, cnocoOHBIX BKIIIOYATHCS M BBIKJIIOYATHCS B
3aJJaHHBII MOMEHT BpPEMEHU INpHU IMOJAY€ Ha HHUX YIPABISIOMIETO CUTHaja.
[TonapHoe neproanyeckoe BKIIOYEHHE U oTKiIroueHue Bentuwien VI, V3 u V2, V4
IPUBOAUT K TOMY, YTO HANpsDKEHUWE HAa HArpy3Ke U, HMMEET IPSIMOYIOJBHYIO
dbopMy ¢ aMIUIUTYI0M, paBHOW HANpPSHKEHUIO UCTOYHMKA nuTaHusa. KpuBas Toka
B Harpy3ke OylIeT COCTOSTh M3 OTPE3KOB O3KCMOHEHTHl (puc. 2, B). IlycTh
MPOU30IIIa KOMMYyTalusi B cXxeme TakuMm oOpazom, uto BeHtwiu VI u V3
BBIKJIFOYUJIUCH, @ BEHTUIU V2 u V4 oTkpbuinch. TOK B Harpy3ke MHAYKTUBHOTO
XapakTepa HMMeEEeT HalpaBJj€HWE, BCTPEYHOE [0 OTHOUIEHUIO K HaIPaBICHUIO
IPOBOJAMMOCTH BKJIIOUEHHBIX BeHTWJIEH. [l oOecnedeHus] Lenu NpPOTEKaHUs
ATOTO TOKa B CXeMbl BBeleHbl auoabl VD1—VD4, BkitodyeHHBIE BCTPEYHO-
napasienbHo Tupuctopam VI — V4. Jluonbl oka3sIBatoTCsl OTKPHITHIMU, KOTJa TOK
U HalpsHKEHUWE HAarpy3kd HMEIOT MPOTUBOMNOJIOXKHBIE 3HAKd. [lpu 3ToM TOK,
NOTPeOIsIEMBbII OT HMCTOYHHMKA 14, MEHSET CBOE HAIpaBJIEHUE M MPOTEKaET
HaBcTpeuy HanpspkeHnto E. Ecnmm  HCTOYHMK  HMMEET  OJHOCTOPOHHIOO
IPOBOJUMOCTh  (BBIIPSIMUTEIID), €ro  Heo0XoJAMMO  3allyHTUPOBATh
KOHJICHCATOPOM, KOTOpbIM OyneT 3apsskarhecsi, KOrja TOK TMPOTEKaeT oOT
MHBEPTOpa K UCTOUHUKY, U Pa3psKaThCs, KOTAa TOK MOTPEOIIIEeTCs OT HCTOUHUKA.
OTOT KOHJEHCATOP [OJDKEH HMETh JOCTaTOYHYI0 €MKOCTh Uil TOTO, YTOOBI
MyJIbCAIIMY HAMPSOKCHUS UCTOYHUKA MU TAHUS ObIITH He3HAYUTEIbHBI.
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Pucynok 2 — YcnoBHble cxembl 01HO(A3HBIX HHBEPTOPOB HAINPSDKEHUA (2) U
ToKa (0) 1 ux paboure quarpaMmsl (B ¥ ') COOTBETCTBEHHO.

NuBeptop TOKa (puc. 2, 0) MOXET OBITh BBHINOJIHEH Ha MpubOoOpax cC
HETIOJIHOW yHpaBlgeMOCThI0. B 3TOM ciiyuae mapasiesibHO Harpy3ke HeoOXO0AUMO
BKJIIOYUTh KOHJIEHCATOpP, KOTOPBIM OyAeT oOecreurnBaTh BBIKIIOUCHUE Mapbl
TUPUCTOPOB TIPU BKIIOYEHUU IPYroll mapbl U MOJJIEPKUBATH HA BBIKIIOUAEMBIX
TUPUCTOPAX OTPUIIATEIILHOE HANPSIKEHNE B TEUEHHUE BPEMEHU, HEOOXOAUMOTO JIJIsI
BOCCTAHOBJICHUS MMM YIPABJSIIOMIMX CBOMCTB. B cooTBeTcTBUM €O criocoboMm
MOAKJIIOUEHUSI KOMMYTHUPYIOLIETO KOHJEHCATOpa TaKOW HWHBEPTOP HA3bIBAIOT
napauieapbHbiM.  Ha Bxog AWNT moxkmrodaercs JOCTaTOYHO — OOJIbIas
WHIYKTUBHOCTb C TE€M, YTOOBI MyJIbCAIIUU TOKa, MOTPEOISIEMOTr0 OT MCTOYHHKA,
ObLTM HeBeNMKHU. [Ipu 3TOM TOK B Harpyske, €Ciu KOHJEHCATOP TAKXKE CUUTATh
AJIEMEHTOM Harpy3Kd, HUMEET NpsAMOyroibHylo ¢opmy. Hampshkenue: Ha
Harpy3ke u ero QopMa ompenensoTcs HArpy3KOM W €€ XapaKTepoM.
Hanps»kenue: Ha BXojJe UHBEPTOpa My UMeET (PopMy, MOKa3aHHYIO Ha pHC. 2, T.
Te uHTEpBaIbl BPEMEHH, KOTJa HANPSHKEHUE U, OTPUIATEIBLHO, COOTBETCTBYIOT
BPEMEHH 3aKPBITOTO COCTOSIHUSI TUPUCTOPOB.

Takum oOpa3zom, ocHOBHasi ocooeHHocth AWH 3akntouaeTcss B TOM, 4TO
HallpSDKEHUE Ha Harpy3ke HE 3aBUCUT OT HeEe, a OINpEJeNsieTcs JHIIb
OUEPETHOCTBI0O KOMMYTAIIMU  YMPABSIEMBIX BEHTWIEH B HHBEPTOpE. ITO
JIOCTUTAETCS BBEJICHHEM B CXeMy OOpaTHBIX JAHOJIOB, MpeIHA3HAYCHHBIX s
NPOMYCKaHUSI MHIYKTUBHOTO TOKA HArpy3kd, W BKJIIOUCHHEM MapaijieIbHO
UCTOYHUKY KoHJIeHcaTopa C,, Ha KOTOPBIMA ATOT TOK 3aMbIKAE€TCA.

B AUT, Hao60poT, 04epeaHOCTh KOMMYTAIlMM TUPUCTOPOB OIMPEACIISICT
dbopmy TOka, a (opMa HaMpPSHKEHUS 3aBUCUT OT HArpy3Kh. ITO OOYCIOBICHO
BKJIFOUEHWEM Ha BXOJ HMHBEPTOpa peakTopa C JOCTaTOYHO OOJBIION
WHYKTUBHOCTBIO.



Bomnpocs! 1151 cCaMOKOHTPOJIA:

1 TTosicuute nousarue AVH.

2 Iosicuute nousatue AUT.

3 Ha3nauenue koHaeHcaropa B yciaoBHbIX cxemax AH u AUT.

4 B xakux WHBEpTOpax Gopma HAMPSHKCHHSI 3aBUCUT OT Harpy3KH.
5 Ocobennoctu AUH u AUT.

Tema "IlpeoOpa3zoBarenu yacTtorbl"

IIpakTnueckoe 3ausaTue Ne /. Ilpeodpa3zoBarTesinn 4acTOTHI €
HenocpeacreeHHou cBs3bio (ITYH)

[Mpunuun padoter I[TYH. Tpexdas3nas um TpexdaszHas MOCTOBAasl CXEMbI
ITYH. ITpuauune! ynpasienus [THH. [IpuHIuUne: oCTpOeHUs CUCTEM YITPABIICHUS
ITYH. [JocromnctBa u  Hemoctatku [IUYH. Tumel  npoMbIILIEHHBIX
npeoOpa3zoBareneil uyacTtoTrel. BpiOop TpaHcpopmaTopa Asii  TUPUCTOPHOIO
3JIEKTpONprBOAa. BBIOOp CriakuBaroIiero Jpocceis.

MeToauyeckue ykazaHusl

B Hacrosimiee Bpemsi 00JIbIIOE PACIPOCTPAHEHUE TONYYMIIM CTaTUYECKUE
ITY, Ha3BaHHBIE TAK OTOMY, YTO B HUX HUCIOJB3YIOTCS HE UMEIOIIUE IBUKYIUXCA
yacTel HJIEMEHThl U YCTPOWCTBA, TAaKUWE KaK IOJYyIPOBOJHUKOBBIE MNPHUOOPHI,
peakTophl, KOHJEeHCATOPHI U Ap. PazButue crarndeckux [IY ocoOeHHO yCKOpUIIOCh
B CBSI3U C MacCOBBIM MPOMU3BOJCTBOM THPHUCTOPOB M CHIJIOBBIX TPAH3UCTOPOB.
Ncnonb3oBanue cratnueckux [1Y mo3BoJIMIIO TTOBBICUTH TEXHUKO-3KOHOMUYECKHE
nokaszarenu peryiaupyemoro uactotHoro OIl:  yeenmuute ero KIII w
OBICTpOJIEHCTBHE, YCTPAHUTH IIIYM U YIIPOCTUTh o0cmyxkuBanue. Crarnueckue 14
MOTYT OBITH 0€3 3B€Ha MOCTOSTHHOTO TOKA C HETIOCPEICTBEHHOW CBSI3bI0 MUTAIOMIEH
CETH U HArPYy3KHU U C IMIPOMEKYTOUYHBIM 3BEHOM ITOCTOSTHHOTO TOKA.

ITY 6e3 3BeHa MOCTOSHHOTO TOKA ¢ HEMOCPEACTBEHHOM CBS3bIO MUTAOIICH
CETH W HArpy3Kd MOXKET O0ecredyrBaTh PEryJupoBaHHE YacTOThl Ha crtatope Al
TOJIBKO B CTOPOHY €€ YMEHBUICHHUS 110 CPABHEHUIO C CETEBOU.

Baxnoit ocobenHocteio I[IY co 3BEHOM TMOCTOSIHHOTO TOKa SIBJISIETCS
BO3MOXXHOCTh OOECIEUYEHHUs C WX TMOMOIIBI0 TJIABHOTO PETYJIUPOBAHUSI YaCTOTHI
HanpspKeHHus Ha cratope A/l Kak HMDKE, TaK M BBIIIEC CETEBOW, B CUJIYy YErO TaKWe
[TY nony4wnin HauboJIbIlIee pacpocTpaHEHHE.

Bonpocsl 1151 CAaMOKOHTPOJIA:

1 IMosicaure npunun padotsl [TUH.

2 Ilepeuncnure npuHIMIb yrnpasineHus [TUH.

3 IlpermyIiieCcTBO COTJIACOBAHHOTO YIPABJICHUSI.

4 B dem 3akirodaeTcss OTIMUUTEIbHAsT OCOOCHHOCTh pa3ieIbHOTO
yIpaBJIEHUS] BEHTUJISIMU C KOHTPOJIEM TOKa Harpy3Ku?

S IIpuHuune! noctpoeHus cucrem ynpasiienus [THH.

6 Jloctounctra ITHH.



Bonpocel 1J11 KOHTPOJIs

1 VYnpasiisieMble BBITPSIMUTENU. JJuHaAMU4YEeCKUE CBOWCTBA BEHTUIIBHOTO
npeoOpa3oBaTes.

2 CucTteMbl UMITYJIBCHO - (Pa30BOT0 yIpaBiIeHUs THPUCTOPAMU

3 PeBepcrBHBIE BEHTHIIbHBIE TIPE0OPa30BaTENIN HAMIPSHKEHUS

4 HInpoTHO-UMITYTECHBIE TIPEOOPA30BATENN MIOCTOSHHOTO TOKA

5 [Ipeobpa3zoBareny 4aCTOTHI IS YIIPABJICHUS ACHHXPOHHBIMU JIBUTATEIISIMH.
[Tpunuun paboTHl aBTOHOMHOTO UHBEPTOPA

6 HNuBepTOpH! HANPSHKEHUST 1 MHBEPTOPHI TOKA

7 [IpeoOpazoBarenu 4acTOThI C HEIOCPEACTBEHHOM CBA3BIO

8 Br16op TpancdopmaTopa A TAPUCTOPHOTO MPUBOJIA

9 Br160op criaskuBaromiero apocces
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