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DJIEKTPUYECKASA PESOHAHCHO-YCUJIMTEJIbHAA CUCTEMA

O0sacTb TEXHUKH

VYerpoiicTBo, criocod 1 nponecc BbIpaObOTKH 3JEKTPHUECKOTO TOKA U HANPSDKEHUS 33 CUeT
BHOPALIMOHHBIX KOJIEOaHUI IeKTpOIBUTaTeNeH, 00eCeYNBAIOIIIe BO3MOKHOCTb
peryJMpoBaHUs BBIXOJHOT'O TOKA U HAPSKEHUSI Iy TeM MPUMEHEHHsI DJIEKTPUUECKUX 3JIEMEHTOB
C MPeCKa3yeMbIMH Pe3yJIbTaTaAMH.

MpexmecTBy0m il ypoBeHb TEXHHKH

3asiBuTesieM ObLT MPOBENIEH MPeIBAPUTENbHBIN 0030p MATEHTOB C OMUCAHHEM H3BECTHBIX
TEXHHUYECKUX PELICHHUH, BbIIBUBIINI MATEHTHI C OMMUCAHUEM W3BECTHBIX TEXHHMUYECKUX PELICHU
B OJIM3KOM 00JIaCTH MITH aHAJIOTMYHOTO Ha3HaueHHs. TeM He MeHee, B aHaJlorax H300peTeHHsI He
OIHCAHBI T€ K€ 3JIEMEHTBI, YTO U B HACTOSLIEM YCTPONCTBE, CIIOCO0e U MpoLecce, Wiln
no00HbIE MM, U HE MPE/ICTABICHbI KOMIIOHEHThI MATEPHUAJIOB B BUJIE, MTO3BOJISIOLIEM
NPOTUBOIOCTABUTH MX B KAUECTBE YPOBHs TeXHUKH. DaKTUUECKH, KOHLETLHUS 1 (PU3HIECKOE
npeoOpa3oBaHKe, ONMMCAHHbIC B OTHOIIEHUH JaHHOTO YCTPOWCTBA, criocoda U mporecca He ObLTn
YCIIEIIHO MPOJEMOHCTPUPOBAHBI B HI3BECTHBIX TEXHUYECKUX perieHusx. [loaToMy naHHoe
OIMHCAHNE HEe COMEPIKUT COOTBETCTBYIOIIUX CChUIOK HA M3BECTHBIC TEXHUYECKUE PELICHUS],
KpPOMeE UCTIOJIb30BAHUSI U3BECTHBIX HJIEKTPUYECKUX 3JIEMEHTOB, KOTOpPbIE HE 00eCIIeUnBAIOT
AHAJIOTMYHOTO WJIH Ja)Ke OTAAJIEHHO MOXOKETO IPEACKa3yeMOro pe3yibTaTa.

CymHocTb H300peTeHust

bbu10 00HAPYKEHO, YTO 3JIEKTPOABUIATENHN IOCTOSIHHOTO TOKA, OCOOEHHO COAepIKallie
(beppOMarHUTHBIE 3JIEMEHTBI, MOT'YT HCIOIb30BaTh BBOANMYIO SHEPTHIO PE30HAHCHBIX
KoJieOaHu [JIst BBIPAOOTKH 3JIEKTPUYECKOI 3Heprin, obecneurnBaroiieil paboTy 3Toro
aBuraresis. JHeprust KoyieOaHui BO3AEHCTBYET Ha DJIEKTPOABUTATENTb, BBI3bIBASI JIEKTPUIECKHUIT
U MeXaHU4YeCKuil pe3ysbprar. Kpome TOro, pe3oHaHCHAst SHEPTHs, TIOABOANMAS K
SJIEKTPONIBUTATENIO, HE TOJBKO BBI3bIBAET B 3JICKTPOABHUraTE € SJIEKTPHUSCKII H MEXaHUYECKU I
pe3yJIbTaT, HO U TeHePHUPYET AOMOJTHUTEIbHYIO SJIEKTPUUECKYIO SHEPTHI0, KOTOpasi MOKET
NPOXOAUTH Yepe3 JIEKTPOABUTATENb U UCTIONB30BATHCS BHELIHEH 3JeKTPHYECKOI HATrpy3KOil.
KonebaTenpHast 3Heprs, MOABOAUMAS K 3JEKTPOABUIATENIO OCTOSHHOTO TOKA, TeHEPUPYET
OYeHb BBICOKOE HAIPSIKEHUE MIEPEMEHHOTO TOKA B KMJIOT€PLIOBOM YaCTOTHOM JHAara3oHe.

Jnone! (Ui mpeoOpa3oBaHus SHEPTHH NEPEMEHHOTO TOKA B SHEPTHIO MOCTOSTHHOTO
TOKa), KaTYLIKH HHAYKTUBHOCTHU (3JIEKTPHYECKUE 3JIEMEHTBI, COCTOALINE U3 JUTMHHOTO MPOBOJA,
HAMOTaHHOTO Ha (PeppPOMArHUTHBIN CEPACYHHK), KOHIEHCATOPBI (3JIEKTPUUECKHE YCTPONCTBA,
MMEIOIIKE 1B MPOBOSIIINE MOBEPXHOCTH IIACTHH, Pa3AeIeHHbIE THAJIEKTPUKOM,

HUCIIOJIb3Y €EMBIC JJIA XPAHCHUA 3apsiaa Ha HJ'IaCTI/IHaX) U ApyTrue 3JEMEHTBI CUCTEMbI
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UCTIONB3YIOTCS [T TPe0Opa30BaHusl, KOHTPOJIS U PETYJIUPOBAHUS YHEPTHH BBICOKOYACTOTHOTO
NEPEMEHHOT0 TOKA, CO3/1aBA€MOT0 PE30HAHCHBIMH KOJIE0aHUSMU MOTOP-TE€HEPATOPa, B SHEPTHIO
HIOCTOSIHHOTO TOKa i1 pabOThI 3TOr0 MOTOP-T€HEpaTopa U AJIsl IUTAHUS BHELTHEH Harpy3KH.

Hacrosimue ycTpoiicTBo, crocod u npouecc UCMoJb3YOT BhINPSIMIEHHE
BBICOKOBOJIETHOT'O BBIXOJTHOTO CUTHAJIa MEPEMEHHOI0 TOKA B KHMJIOT€PLIOBOM YaCTOTHOM
AMana3oHe ¢ MOTOP-Te€HepPaTopa MOCTOSHHOTO TOKA, MOJy4YaeMOro 3a C4eT KonebaTenbHON
SHEPTUuH caMoro Morop-reneparopa. KonebarenpHast sHEpPrust MOXKeT MOABOAUTBCS K MOTOP-
reHepaTopy MyTeM MOAKIYECHHUS PeoOpa3oBaTelis HIIU IPYroro HCTOYHUKA KOJieOaTeIbHOM
SHEPrHU HETIOCPEACTBEHHO K MOTOP-T€HEPATOPY MM K TPUCTIOCOOJIEHUIO, MPUKPETUIEHHOMY K
MOTOp-TeHepaTopy. MoTop-reHepaTop MOKET JTUOO OMUPATHCS HA 3TO MPHUCIIOCOOIeHHE, THO0
WHBIM 00pa30M MPHUKPEIUIATHCS K HEMY CIIOCOOOM, KOTOPBIH He ObLT M3BECTEH U HE
NpeAroarajics 10 HacTosmero n3oopereHus. IloTeHnnanpHbIe BO3MOKHOCTH MPE0Opa3OBaHUS
00ecreYnBaroT CYLIECTBEHHOE YJIyUIIEHHE TAKOTo MpeoOpa3oBaHus C UCIOIb30BAHUEM CPENCTB,
HE U3BECTHBIX paHee. DJIEKTPUUYEeCKasi SHEPT sl OT BUOpALMH BbIpaOATHIBAETCS C MPUMEHEHUEM
HACTPOEHHOTO B pe30HAHC Tpeobdpa3oBaTesis (WK APYyroro HCTOYHUKA KoJedaTeIbHON
SHEPI'uH), HACTPOHKA KOTOPOT'O COIJIACOBAHA C PE30OHAHCHOM YacTOTOH KOPITyca MOTOP-
reHeparopa. JlJis BbINPSAMIIEHUS], YCUJIEHUs, KOHTPOJISL U PETYJIUPOBAaHUsl BBIXOAHON MOLIHOCTH
CHCTEMBI MOTYT OBITh UCTIOBb30BAHbI BTOPHUYHBIE 3JIEKTPUIECKHIE JIEMEHTHI, TO3BOJISIOIINE
npeoOpa3oOBbIBATh AMILIUTYAY BXOAHBIX KOJIEOAaHU ¢ peacka3syeMbIMu pesysbraTtamu. [lpu
HETIPaBHJIbHOM BbIOOpE 3HAUEHUH 3JIEKTPUIECKUX XapaKTEPUCTUK HEKOTOPBIX 3JIEMEHTOB
5 PEeKTUBHOCTH CUCTEMBI CHIKAETCS] MJTH OHA TIOJTHOCTBIO YTPAYMBAET CBOKO (DYHKLIHUIO.
Hcnonb30BaHue TEX XKe 3JIEMEHTOB C XapaKTEPUCTUKAMH B ONTHUMAJIBHOM JUANa30He BO MHOTO
pa3 noseiaeT 3¢ (HEeKTUBHOCTb paHee HEU3BECTHBIX U HEMOATBEPKACHHBIX CIIOCOO0B U
MPOLIECCOB M'€HEPUPOBAHUS HJIEKTPOIHEPTUH.

KpaTkoe onucanue rpadguyuecknx MmaTtepuaioB

C Hacrosiiel maTeHTHOH 3asBKOU MPECTaBIEHbI CISAYIOIINUE YEPTEKH.

@ur. 1 — cxema miatsl Apaiisepa MouHOCTHO 100 BT Ha yactore 40 k' nuist
yJIBTPa3BYKOBBIX MPe0Opa3oBaTee, HCIOIb30BAHHBIX B UCTIBITAHHOW CUCTEME.

@ur. 2 — nepBbIi BAPUAHT OCYLIECTBJICHHUS NPUHLUNINAIBHON CXEMBI C IPUMEHEHHEM
3JIEKTPUYECKON PE30HAHCHO-YCUIIUTENbHON CUCTEMBL

@ur. 3 — BTOPOU BapUaHT OCYILECTBJICHUs] IPUHLUUITNAIBHON CXEMBbI C IPUMEHEHUEM
3JIEKTPUYECKON PE30HAHCHO-YCUIIUTENBbHON CUCTEMBL

@ur. 4 — TpeTUil BApUAHT OCYLIECTBJICHNs IPUHLUITHAIBHON CXEMBI C IPUMEHEHUEM
3JIEKTPUYECKOHN PE30HAHCHO-YCUIUTENbHON CUCTEMBL

@ur. 5 — YepTexK SNEKTPUYECKOTrO MOTOP-T€HEepaTOpa MOCTOSTHHOTO TOKA,



YCTAHOBIIEHHOTO HA BEPXHEH MOBEPXHOCTU NMPUIOAHATON BHOPALIMOHHON OMOPHON TIATPOPMBI,
r7ie K HIKHEW OBEPXHOCTH MIaT(OPMBbI IPUKPEIUIEH MPeoOpa3oBaTeib, CO3NAIIIHHA
yIpaBIIIEMOe 3JIEKTPOMEXaHUUECKOe KoJle0aTeIbHOe yCITNE, BO3AEHCTBYIOLIEe Ha
NPUNOAHATYIO BUOPALIMOHHYIO ONOPHYIO IIaThOopMy, Kak MOKa3aHo Ha ur. 2—4.

@ur. 6 — nzo0paskeHne 1ByX0OMOTOUHOTO /ABYXKOJUIEKTOPHOTO SIKOPS U1l MOTOP-
reHepaTopa MOCTOSIHHOI'O TOKA C MOCTOSIHHBIMUA MarHUTaMU.

@ur. 7 — cxemaTu4yeckoe H300pakeHre IByXO0OMOTOYHOTO MOTOP-T€HEPATOPa,

MOJTy YaKOLIETO SHEPTHIO OT IUIATHI U AKKYMYJIATOPHON Oataper 1 BO3BPAILAOIIErO SHEPTHIO
aKKyMYJIITOPHOM Oarapee | K rJiare.

@ur. 8 — n300paxkeHue nmapsl MpeodpazoBaTeiell, Mbe303JEMEHThI KOTOPBIX
PacnoJIOKEeHBI TaK, YTO UX MOJIIPHOCTU MPOTUBOIONOKHBI IPYT APYTY, AJIs CO3MAHUA
IBYXTAKTHOH KOH(PUTYPALMH HACTOSIIEr0 H300PETEHHS.

@ur. 9 — n300pakeHne KPETUIeHHUs YIbTPa3BYKOBBIX YCTPOHCTB K MPOTHBOIMOJIOKHBIM
KOHLIaM MOTOp-T'€HepaTopa.

Caenenusi, noATBepKAAIOIINE BO3MOKHOCTb OCYLIeCTBJICHHUS H300peTeH s

OcHoenvie ycmpoiicmea

OCHOBHOM NPUHIHI TOCTPOSHUSI JAHHOTO YCTPONCTBA, BIPAOATHIBAIOLIETO
3NEKTPUUECKUI TOK M HANPSDKEHUE 3 CUET HJIEKTPOMEXaHNIECKUX KOJeOaHUH JIEKTPHIECKOrO
MOTOpP-T€HEPaTOpa, UCIIONb3yeTCs MPU padOTe HECKOJIBKUX MCIIBITAHHBIX YCTPOHCTB, KaK
NoKa3aHo Ha ¢ur. 2-5. Ha Tpex npuHIMNHAIbHBIX CXeMax, IPUBEIEHHBIX Ha Gur. 2—4,
NOKAa3aHbl TPH PA3JIMYHbIE JEMOHCTPALMOHHBIE CUCTeMBI. K HCXOIHBIM paboynM 3J1eMeHTaM
OTHOCSITCS IPUITOAHSATAs TIaTHopMa, COeprKalast BEPXHIOI MOBEPXHOCTb, HUKHIOK
TIOBEPXHOCTh M OMOPHBIE CTONKHU JJIsl TOAEPKAHUS MPUTTOTHATOHN iaT(opmMbl Hax
TOPHU3OHTAJIbHOU paboueli 30HOM, Ha BEpXHEH MOBEPXHOCTH KOTOPOM PaCTIONOKEH
(beppOMarHUTHBII SJIEKTPHUUECKUH MOTOP-Te€HEPATOp, MOKAa3aHHbIN Ha Qur. 5.

B obmewm ciydae npeobpa3oBaTesib HaJIEKAIINM 00pa3oM KPEIUTCs K HIKHEH
MOBEPXHOCTH TIAT(HOPMBI, PEANOYTUTENLHO B LIEHTPE O]l OCHOBaHNEM (peppOMarHUTHOTO
3NEKTPUUECKOTO MOTOP-T€HEPATOPa MOCTOSITHHOTO TOKA, BBIPAOATHIBAIOIIETO HAMIPSKEHUE U TOK.
Kak noka3aHo HUKe, B SKCIIEPUMEHTAX C 3TOM TEXHOJIOTHEH UCTIBITBIBAEMBII MTPeodpa3oBaTesb
MPEACTaBIISIET COOOH MbEe303JIEKTPHUECKUIN HU3Jy4aTelib ¢ MOImHOCTRIO 100 BT Ha wacroTe
40 xI'1, nuTaemblii OT maaThl MOITHOCTHIO 100 BT Ha yactore 40 kI 11 1 COOTBETCTBYIOILETO
UCTOYHHKA MUTaHUs. Bee 3TH 3jeMenThl nokasansl Ha ¢ur. 1-4. Kpome Toro, mpeoOpas3oBareib
COZEPKUT BEPXHIOK MAaCCy, HIDKHIOK MacCy U 3JIEKTPOABI IBYX MbE303JIEMEHTOB,
PacrnoJIOKEHHbIE MEKAY BEPXHUM U HIKHUM KEPAMUYECKUMU U30JSITOPAMHU MbE303JIEMEHTA,

NPUYEM TOJOKHUTEIbHBIA 3JIEKTPOA OOBIMHO KPEMUTCS K BEPXHEH 4aCTH MbE303JIEMEHTA MPSIMO
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HaJl KEPAMUYECKUM H30JIITOPOM, & TIOJOKHUTENbHBIM U OTPULIATENIbHBIN 3JIEKTPOIBI
MOAKJIFOUEHBI K TUIaTe, padoTaromiel OT HICTOUHUKA MUTAHKS, HATIPUMED, aKKyMYJIITOPHON
Oarapen, KOHASHCATOPA WM JPYTHX YCTPOUCTB. J(noabl, 0Opasyroume THOIHbII MOCT,
NPECTaBIIIOT COO0M CBEPXOBICTPOAECHCTBYIOLINE BHICOKOBOJIBTHBIE TUOBI.

B kauecTBe 0003HAUEHHI, HCIIOJb3YEMbIX Ha (Ur. 2—4, IPUMEHEHbI O0IIEN3BECTHBIE
0003HaueHHS HNIEKTPUUECKHUX JJIEMEHTOB, 3a HCKIIOUEHNEM TOTO, YTO UCTOYHUK MUTAHUS U
iata aparisepa odosnadensl «P/DBy» (Power supply and Driver Board). Kak mpaswuuio,
UCTOYHUK MTUTAHUS TOIaeT Ha peoOpa3oBaTeib IEPEMEHHBIH TOK U HANPSDKEHUE, B PE3yJIbTaTe
4ero npeodpasoBatesb GOPMHUPYET BBICOKOYACTOTHBIE KOIEOAHUS WIIM BXOIHUT B PE30HAHC B
U3BECTHOM M KOHTPOJIHPYEMOM AHANA30He, MPUTOAHOM JUIS MTOJTyYeHHsI TpeOyemMbIx padounx
XapaKTePUCTHK paboTaroImux oT Hero cucreM. [Ipeanonaraercs, 4To0 MOTYT HCIIOJIB30BATHCS U
apyrue npeodpaszoBaTey WK PE30HAHCHBIE 3JIEKTPONPUOOPHI.

OCHOBHBIE XapaKTEPUCTUKH ONTUMAIBHOTO IPeo0pa3oBaTelis BKIOUYAKOT B ce0st
BBICOKYIO MTPOU3BOAUTENBHOCTD, BHICOKYIO MEXAHHUYECKYIO JOOPOTHOCTD, BBICOKYIO
3¢ dekTUBHOCTD Tpeodpa3zoBaHusi, OONBINYIO AMILTUTY Y, IPU STOM MMbE303JIEKTPUIECKUE
3JIEMEHTHI COCTOSIT U3 KEPAMHYECKUX MATEPHAJIOB C BBICOKON TEINIOCTOWKOCTBIO (B HACTHOCTH,
obecnieunBaromue 100 Bt npu 40 xI'1). B kauecTBe MaTepuaioB ais BEpXHEH U HIXKHEH MaccChl,
a Tak>Ke I SJIEKTPOJOB PEKOMEHYeTCsl HEPIKaBeIoLasi CTajlb, KOJIOKOJIbHAsI OpOH3a MIIH
ANOMUHUN. Bhleyka3aHHble 31eMeHTbI OOBIMHO UMEIOT CTSKHON OONT ISl CKPETUICHUST 3THX
3JIEMEHTOB B €IUHBIN OJIOK, IPU 3TOM MEXIY CTSDKHBIM OOJITOM, 3JIEKTPOAAMHU U
NbE303JIEKTPHUECKUMHU 3JIEMEHTAaMH, YJIO)KEHHBIMHU JIPYT Ha APYra, yCTaHABJINBAETCS U30JIATOP.
BepxHhsisi HOBEPXHOCTh BEPXHEH MACChl Hallle BCETO CBA3aHA C HUKHEH MOBEPXHOCTBIO
OMUCAHHOM MPUITOAHATON TATGOpPMbL. BepXHsisi MOBEPXHOCTH MPUIIOIHATON MIaATHOPMBI
NPUHUMAET OT HIKHEH MOBEPXHOCTH MepeiaBaeMble (BBICOKOBOJBTHBIE ) BHICOKOYACTOTHBIE
BUOpaLIMOHHBIE BOJIHBI, TeHEpHUpYeMbIe peodpaszoBatesieM. Korna npeobpasoBareb HAYHHAET
paboTaTh, epeaaya SHEPTUH BHICOKOBOJBTHON BHOPALIMU IPUBOJUT K TOMY, YTO
(beppOMarHuTHBIN SJIEKTPUUECKUH MOTOP-T€HEPATOP BhIPaOaThIBAET MEPEMEHHOE HANPSDKEHHUE,
KOTOpPOE BBINPSIMIIIETCS] TUOJAMH U BbI3BIBAET BPAILEHHE Bajla MOTOP-T€HEPATOPa, KaK MOKAa3aHO
Ha ¢ur. 2—4 u ur. 7. Kpome Toro, padora ¢peppOMarHUTHOTO 3JIEKTPUIECKOTO MOTOP-
reHepaTopa UCTIOJIB3YETCs Ut 00eCTeueH s MEXaHUYECKOH SHEPTUH, SJIEKTPHYECKOrO TOKA U
HAIPSDKEHUS 3 CUET COSAMHEHUS LeTH, UAYLIEH OT AMOAHOTO MAaCCUBA, MOIKIFOYEHHOTO K
BBIBOZIAaM MOTOP-TE€HEPATOPA, K BBIBOY NMPE0OPA30BATENS MEXKY MMbE303JIEKTPUIECKIMHU
IMCKaMU ISl 00ecTieueHus IITNTEIbHON padoThl npeniaraeMoit cucteMsl. UToObI 3Ta cucrema
paborasna, B Lenu, UAyIel oT OJHOrO U3 TUOO0B, MOJKIIFOUEHHBIX K BBIBOAY '€HEPATOpa, K

W30JIMPOBAHHOMY BBIBOJIY MEXKIY IMbE303JICKTPUUECKUMHU TUCKAMH MPeo0pa3oBaTeis 10KEH



OBITh MMOJKIIFOYEH MPOBOA C AOTIOJHUTENBHOM KaTy KON HHAY KTUBHOCTH. [Ipy HenpaBmibHO
BBIOPAHHOM 3JIEKTPUYECKON KaTyIIKe HHAYKTUBHOCTH HUYEro He OyIeT MPOUCXOAUTH OO
BBIXOZHAsA 3PPEKTUBHOCTD OyIET 3HAYNTEIHHO CHHUKEHA.

Cuctema Moxet paboTaTh 1 0€3 KaTyIIKH HHAYKTUBHOCTH, KaK IMOKa3bIBAIOT
5KCIIEPUMEHTAJIbHBIE JAHHbIE, IPUBEACHHBIE B pa3iesie IPUMEPOB OCYIIECTBIEHHUS 3TOMN 3asBKH.
ITosTomy moTpelyeTcst psi SKCIIEPUMEHTOB, YTOObI BBIITOJHHUTD COTJIACOBAHHE U IPHUHSATh
peleHne O BKJIIOUEHUHU WU UCKITIOUEHUN COOTBETCTBYIOLIEH SJIEKTPUUECKON KaTyIIKH
WHIYKTHBHOCTH JJISl ONTHMH3ALWU T€HEPUPOBAHHS SHEPTHU U BUKEHUS (PeppOMarHUTHOTO
MOTOpP-TE€HEePaTopa 3a CUET MPABHJIBHOTO U ONTHMAJIBHOTO HCIIONB30BAHUS BUOpALIHH
npeoOpazoBaTesisi. ITO MOXKHO CIENaTh MyTeM MOAKIIOUEHHs K MPeodpa3oBaTesio reHeparopa
CUTHAJIOB U €r0 HACTPOMKHU HA COOTBETCTBYIOIIYIO YACTOTY 3JIEKTPUYECKOrO CUTHANIA C
MOMOIIIBIO CUCTEMbI BU3YaJIbHOTO MJIM MHCTPYMEHTAJIbHOIO KOHTPOJISL, HAIIpUMep
ocuuyiorpada.

[TosToMy Ha MPUHIUIHAIBHBIX CXEMAax, IPUBEACHHBIX HA (PUT. 2—4, 3TO MOIKIFOUYECHUE
MOKa3aHO KaK COeIMHEHNE C U30JMPOBAHHBIM BbIBOIOM npeoOpazoBarensi. KonpeHncaTopsl,
UCTIONIB3yeMble Ha (pur. 3—4, mpeacTaBiIsiFoT cOO0H BBICOKOBOJIBTHBIE JIEKTPOITHUTHYECKUE
KOHJIEHCATOPBI CPABHUTENBHO Mo eMkocTd (390 Mx® Ha 400 B 1 T.11.), XOTS B 3aBUCUMOCTH
OT IPUMEHEHHUsI MOTYT UCIIOJIb30BaThCs U APYTHE BUABI KOHAEHCATOPOB C IPyTrUMHU
HOMMHAJIbHBIMU 3HAYEHUSIMU €MKOCTHU U HAIIPSIKEHMUSI.

Kpowme Toro, ucrone3yercs miata apaiBepa, IpuMep cxeMbl KOTOPOil mokas3aH Ha ¢ur. 1,
cozeprKalasi CIeAYOIIe OCHOBHBIC 3JIEMEHTBI: SJIEMEHT IUTaHUS, KOTOPbIH MOXKET OBbITh
MAaCCHBOM BBICOKOBOJIBTHBIX aKKYMYJIATOPHBIX OaTapei Wi KOHAEHCATOPOB, COSAMHEHHbIX
MOCJIEIOBATEIbHO-TIAPAJUIENIBHO AJIs TOAAYU MUTAHUS HA IJIATY, SJIEKTPUYECKasl KaTylIKa
WHIYKTHBHOCTH C TPAHC(HOPMATOPOM, a TAK)KE TPAH3UCTOPBI, yIIPaBJIsieMble TPAHCHOPMATOPOM
C TOPOMIAJIbHBIM CEPACYHUKOM ISl (POPMHPOBAHUS TAPMOHHUYECKOTO MTUTAHUS C LIEJTBIO
CO3NIaHUs YCJIOBUH JJIsl pe30HaHCa B MpeoOpa3oBaTelie, 00eCneunBaromero Konedanus
wiaTGOopMBI U repenady KojiebaHui onpenesieHHOW ONTUMATbHOM YaCTOThI KOPITYCY JBUTATENS
(beppOMarHUTHOTO 3JEKTPUIECKOTO MOTOP-T€HEPATOpa.

Onucanue npuMepoB OCyLIeCTBJICHHS H300peTeHHsl

Ocnosnoii sapuanm ocyujecmsienus U300pemeHus. cxema nianmbol

Ha ¢ur. 1 nokazan npeanodTuTeNnbHbId BAPUAHT CXEMBbI IUTATHI ApaiiBepa, OT KOTOPOH
NUTAIOTCS YIBTPa3BYKOBbIE TPeoOpa3oBaTey, B IEJIOM NPOUIUTIOCTPUPOBaHHBIE Ha dur. 1-9.

Llepeuiii sapuanm ocyugecmesinens u300pemeHusA. OOHOKONIEKMOPHYIH 2eHePamop ¢
00HUM Npeodpazosamenem

Ha ¢ur. 2 nokaszan nepsblii BAPUAHT OCYLIECTBJIECHUS YCTPONCTBA, BBIPaOATHIBAIOIIETO
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3NEKTPUUECKUI TOK M HANPSDKEHHE 32 CUET BUOPALIMOHHBIX KOJEOaHUH 3JIEKTPHIECKOr0 MOTOP-
reHepaTopa, KaK yKa3aHo BbIle. B 3TOM yCTpONUCTBE UCTIOIB3YETCS OAUHOYHBIN
(beppOMarHuTHBIN 3JIEKTPUIECKUH MOTOP-T€HEPATOP MOCTOSHHOTO TOKA C IOCTOSTHHBIMU
MarHUTaMu, BbIPa0aThIBAIOIUHN 3JIEKTPUUECKUN TOK U HAINIPSKEHUE C UCIIOb30BAaHUEM
HECKOJIBKUX AMOAO0B, KOTOPBIE NEPEJAIOT TOK U HAIIPSDKEHUE Yepe3 AUOAHBIN MOCT OMMCAaHHbIM
criocobom. Mexay auonamu, 00pasyroIuMU JUOAHBIN MOCT, IIOJKJIIOYEH IIPOBO, 110 KOTOPOMY
HaIpsDKeHUe MOJaeTcsi B 0OpaTHOM HAIpaBJICHUH HA LIEHTPAJIbHBIN 3JIEKTPO peodpa3oBaTes
IJIS1 CO3MIAHMS LIETIH IUTaHUS. MeXy OOMOTKaMH MOTOp-TeHepaTopa 1 npeodpasoBareseM.
DeppOMarHUTHBIH MOTOP-T€HEPATOP B COOTBETCTBUH C MEPBBIM BAPUAHTOM OCYIIECTBIICHUS
nu300peTeHus BbIpabaThIBAET HANPSDKEHUE, TEHEPUPYEMOE UCKITFOUUTENbHO 38 CUET
3IEKTPOMEXAHUYECKUX KOJIeOaTeIbHBIX CUJI, BO3NEHCTBYIOIINX HA TIATPOPMY, a TAKXKe
BBI3bIBAET BpalleHUE Bajta (epPOMArHUTHOTO MJIEKTPUIECKOTO MOTOP-TeHepaTopa, Co3aanas
MEXaHHYECKOE YCUINE U OTHOBPEMEHHO (POPMHUPYS JIEKTPHUECKUI TOK BBICOKOTO HAIPSIKEHUS,
KOTOPOE ropa3Io BbILIE BXOAHOTO HANPSDKEHMUS], MOCTYMAOIIET0 Ha PeoOpa3oBaTeb.

Bmopoii eapuanm ocywecmenenus usobpemenus: cO60eHHblll 0gueamens / Ouo0sl

Ha ¢ur. 3 nokazan BTOpoli BapHaHT OCYINECTBJICHUS YCTPOICTBA, BBIPA0ATHIBAOINETO
3NEKTPUUECKUI TOK M HANPSDKEHHE 3 CUET HJIEKTPOMEXaHUIEeCKUX KOJeOaHUH 3JIEKTPHIECKOrO
MOTOp-TeHepaTopa MOCTOSTHHOIO TOKA C MOCTOSIHHBIMM MarHUTAaMH, KaK yKa3aHo Bbllle. B aTom
yCTpOICTBE UCIIONB30BAHBI [Ba WU 00JIee SJIEKTPHUECKUX MOTOP-T€HEPATOPOB ITOCTOSIHHOTO
TOKA C IOCTOSIHHBIMU MarHUTaMH, BbIPa0AThIBAIOIIUX 3JIEKTPUUECKUH TOK U HATIPSIKEHUE C
HCTOJIb30BAHUEM HECKOJIBKHUX AUOAOB, KOTOPbIE NEPEAAOT TOK Yepe3 JUOJHBIN MOCT
OIHCaHHbIM criocobom. Kpome Toro, ncrnonb3oBaHa napa 3JeKTPOJIUTHYECKHX KOHIEHCATOPOB,
PacCIONIOKEHHBIX B TUATOHAIH JUOJHOTO MOCTA — OJUH 10 M OAMH IOCJI€ TOYKU MOJIKIIOUEHUS
LIeH, BeAyIIeil B OOpaTHOM HAINpaBIeHUH K 3JIEKTPOAY Ipeodpa3oBaTels U MOAA0LIeH
JOTOJIHUTEIBHOE 3JIEKTPHUYECKOe HAMpsDKEHHe K peoOpasoBaTenio u oT Hero. Kak u B
npeabIIyIeM cllydae, nepBblil (PepPOMArHUTHBIA MOTOP-TEHEPATOP BbIPAOATHIBAET BHIXOTHOE
BBICOKOE HaIpsiKeHHe, FeHepUpPyeMOe HCKIIIOUUTENBHO 3JIEKTPOaKy CTHUECKUMU
KoJebaTeIbHBIMU CHJIAMH, IPUJIOKEHHBIMH K TUIATQOPME, TAK)KE BBI3BIBAIOLIIMMHU BPALICHNE
BaJIa IBUraTeNIsl B IEPBOM (peppOMArHUTHOM 3JIEKTPUUIECKOM MOTOP-T€HEPATOPE, IIPH 3TOM OH
BBIJAET MUTAHNE HA BHEIIHIOO 3JIEKTPHUYECKYIO HArPY3Ky MyTeM Npeodpa3oBaHus
BBICOKOYAaCTOTHOI'O BBICOKOTO HAIPSKEHUS IEPEMEHHOI0 TOKA B HAIPSKEHUE MTOCTOSIHHOTO
TOKA, CO3/1aBasi MEXaHUYECKOE YCUIHE U OAHOBPEMEHHO 3JIEKTPUYECKHUH TOK BBICOKOTO
HaIMpsDKEHUs, KOTOPOE ropa3/io BBILIE BBIXOAHOIO HAMPSLKEHUs, MOCTYAIOIEro OT
npeoOpasosatesnss. Bropoii ¢peppomMarHUTHBIN ABUraTeNb MOTYyYaeT SHEPTHIO OT IEPBOrO

(beppOMarHuTHOrO MOTOP-T€HEPATOPA, BBI3bIBAIOINYIO BpallleHHe Baja ero asuraress. Pabouee
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HaIpsKeHHE ¥ MOITHOCTh BTOPOTo (PeppOMArHUTHOTO ABUTATENS HAPSIMYIO CBSI3aAHBI C
HaIpsKEHHEM Ha KOHJIEHCATOPAxX 3a CUET PE30HAHCHOTO HAINpPsKEHUs], CO31aBaeMOr0 IIEPBbIM
(beppOMarHuTHBIM MOTOP-T€HEPATOPOM U TIOAABAEMOT0 HA KOHIEHCATOPHI uepe3 quoanl. Kpome
TOT'0, 3aMEUEHO, UYTO MPUJIOKEHNE HArPy3KH K BaJly BPAIAIOLIErOCsi BTOPOro (eppOMarHUTHOTO
ABUraTess yBEIUMYNBAET YACTOTY BpALEHHsI IEPBOro (peppOMarHUTHOTO 3JIEKTPUIECKOTO
MOTOp-T€HepaTopa 1 uTo NPU OrPaHUYEHHN BPAIIEHHs Baja BTOPOTro (peppoMarHuTHOTO
JBUraTeNsl HAMPSDKEHHE, TeHEPUPYEMOe TIEPBbIM (PePPOMATHUTHBIM 3JIEKTPUIECKHM MOTOP-
reHepaToOpPOM, BO3BpaInaeTcst K Hemy. Takum 00pa3oM, 5TO YBEJTHUEHHE MOITHOCTH Oe3rpaHIYHO
U, IO-BUAMMOMY, HE UMEET MPEAEIbHOrO NOTEHIUAIa POCTa. DTOT BTOPOI BapUAHT
OCYIIECTBIIEHHUsI N300PETEHUS TIOJIe3€H PU PabOTE OTHOTO MITH HECKOJIBKUX YCTPOHCTB, IS
MEXaHHYECKOr0 PHUBOJIa KOTOPBIX TpeOyeTcs BpallleHne Bajia, a TaKXkKe Mpu padoTe ¢
YCTPOWUCTBOM, JUIsI KOTOPOTO TPeOyeTcst 3JIEKTPHUYECKHI BBIXOJ HANIPSKEHUS 3apsiaa, BKIFOYAst
TOTIJIMBHBIE 3JIEMEHTBI, BOAOPOIHBIE 3JIEMEHTHI U ApyTue ycrpoiicTsa. [Ipenmnonaraercs, 4To B
cHCTEME MOTYT padOTaTh HECKOJIbKO JIBUTAaTENIeH, a HE TOJIBKO JIBa, KaK MOKA3aHO HA YePTEeXkKax.

Tpemuit sapuanm ocyugecmenenus u300pemeHust: COBOeHHbIIl O8UaAMens / MOCMOBOIl
BLINPAMUMEND

Ha ¢ur. 4 nokaszan TpeTuii BApHaHT OCYLIECTBIICHUS YCTPONCTBA, BBIPA0ATHIBAOIIIETO
SNEKTPUUYECKUH TOK M HANPSDKEHHE 3a CUET BUOPALIMOHHBIX KOJeOaHUH 3JIEKTPHIECKOr0 MOTOP-
reHepaTopa, Kak yka3aHo Bbllle. B 3TOM yCTpoiicTBe NCMIONB3YIOTCS 1BA MU OoJiee
(beppOMarHuUTHBIX 3JIEKTPOABHUraTesel, BbIpadaThIBAIOIINX TOK U HANIPSDKEHHUE C
UCTIOJIb30BAaHUEM ABYXIIOIYIEPHOJHOIO MOCTOBOT'O BBINIPSIMUTEIIS, KOTOPBIN MEepeaeT TOK
yepes3 ABYXIOJyEPUOAHBIH MOCTOBOH BBIIPSIMHUTEINb OMUCAHHBIM criocobom. Kpome Toro,
UCTIOJIb30BaHA Mapa 3JIEKTPOJUTHIECKUX KOHICHCATOPOB, BKIIFOUEHHBIX B IMATOHAJIb MOCTA, KaK
TIOKA3aHO, MEXY ABYMs IPOBOJAMHU C TOKOM, Jajiee BEAYIIUMH KO BTOPOMY (peppOMarHUTHOMY
3JIEKTPOJBUTATEIIO, TIPU STOM JIBA HJIEKTPOJIUTUIECKHX KOHASHCATOPA PACIIONOKEHBI B
JMarOHAJIM MOCTa — OJHMH 3JIEKTPOIUTHYECKUH KOHASHCATOP 10 U OJUH 3JIEKTPOIUTUICCKUM
KOHJIEHCATOP TOCIIEe TOUYKH MMOAKJIFOYCHHUS 1IeTH, BeAy el B 00paTHOM HamlpaBJICHUH K
3NEKTPOAY MpeoOpa3oBaTelNsi M OTBOASIIEH TOMOJIHUTENBHY O JIEKTPHUECKY IO SHEPTHIO OT
npeodpazosates. [IepBriii (heppOMArHUTHBIN MOTOP-T€HEPATOP BbIPaOATHIBAET BHICOKOE
HaIpspKEHUE, TeHEPHPYEMOe UCKITFOUUTENIBHO 3JIEKTPOAKy CTHYECKUMH KOJIeOaTeIbHIMU
CHJIAMH, IPUIIOKEHHBIMH K TuIaTgopme Oe3 BpalleHus Bajia IBUTATENS B IEPBOM
(beppOMarHuTHOM 3JIEKTPUYECKOM JIBUTATEINE, BBIPA0ATHIBAS TOJNBKO SJIEKTPUUIECKUN TOK MIPU
BBICOKOM HaIpsiKEHUH, KOTOPOE HAMHOTO BBIIIE BXOIHOTO HANPSDKEHMUS, TIOCTYTAIOINEro Ha
npeoOpazoBaTesib. DJHEPTHUs, MOCTYNAIOIAs Ha BTOPOH (peppOMarHUTHBIN IBUTATEND,

JOTIOJTHUTENBHO FeHEPUPYET BBIXOAHYIO MOIIHOCTh U, BO3MOXKHO, 0O€CIIeYnBAET BpallleHUEe Baja



aBuratens, GopMUpysT MEXaHMYECKOE BpALIaTEIbHOE yCHITNE I Pa0OThI MEXaHUYECKOTO
yCTPOWCTBA WK rpudopa.

Tpernii BapuaHT oCylIecTBICHNs H300peTeHNst Ha Gur. 4 npeacrasiseT codOoi
TOJIy IPOBOJHUKOBYIO CUCTEMY, B KOTOPOH UCIIOJIb3YETCsl ABYXIIOJIY IEPUOAHBIM MOCTOBOU
BBINPSIMUTEINb HAa BBIBOJIAX MEPBOTO (peppOMArHUTHOTO 3JIEKTPOABUraTess (MOTOP-reHepaTopa)
BMECTO LENOYKH JUOJO0B, MOAKIIOUEHHBIX K MOJIOKUTEIbHOMY M OTPULIATEIbBHOMY BBIBOAAM BO
BTOPOM BapHaHTe OCYINECTBICHUS n300pereHus. Ecnu y4yecTb, 4To MOTOp-reHepaTop Bpalaercs
B 3apaHee 3aJaHHOM HAIIPaBJICHUH, 3aBUCALIEM OT HalpaBJeHHs BKIIOUYEHUs JUOOB B
OMHCAaHHOM JTUOTHOM MAacCHBE, TO MPU YCTAHOBKE JIBYXIIOJy IEPHOAHOTO MOCTOBOTO
BBITPSIMUTEJTSI HA 3TUX BbIBOAaxX OH mepenaer 100% sHeprum Harpy3Kke, HO yke He BeneT celst
KaK JABHUraTellb M3-3a BO3ACHCTBUS HAa HETO CUJI, BBI3BIBAIOIINX BpAIlEHHUE, IPH 3TOM OH padoTaer
poBHee Oyiaroapsi HCMOJIb30BAHMIO 000X MOy NepruoaoB Kosebarus. CienoBaTeNbHO, MOXKET
ObITh pa3paboOTaHO YCTPONUCTBO C PE30HAHCHBIM KOPITyCOM, 00JIamarouM GpeppoMarHuTHBIMH
CBOWCTBaMH, U C OOMOTKOI Ha CepIeUHHKE, TOJOOHOM SIKOPIO 3JIEKTPOABHUIATENIS, HO
MOAU(PUIMPOBAHHOM J1JIs1 BBICOKO3((PEKTHBHOTO IMOTYUEHUS SJIEKTPUIECKOH SHEPTHH BBICOKOTO
HAaIPSDKEHUS 3a CUET 3JIEKTPOPE30HAHCHOTO KoJieOaHus kopryca. Takoe yCcTpoicTBO criocoOHO
BBIJIaBAaTh BHICOKOYACTOTHOE NIEPEMEHHOE HAIIPSLKEHUE Yepes3 ABY X0y IEpUOIHbII MOCTOBOMN
BBINPSIMUTENb B CUJIOBbIE LIETIH TOCTOSSHHOTO TOKA.

Yemeepmeuiil 6apuanm ocyujecmeenus u300pemenus: 06yXxooMomoynbwiii
OBYXKONIEKMOPHYIIL pOMOpP

Ha ¢ur. 6 nokasaH 1ByXO0OMOTOYHBII JBYXKOJUIEKTOPHBIN SIKOPb JIsl MOTOP-TeHEpaTopa
HIOCTOSTHHOT'O TOKA C TIOCTOSTHHBIMU MarHuTaMu. OOMOTKH Ka)KJJOTO KOJUIEKTOPA 3JIEKTPUIECKU
H30JIUPOBAHbI OT MPOTHBOIOJIOKHOIO KOJUIEKTOPA, HO UMEIOT OIMHAKOBYHO OPHUEHTALIHIO
MarHUTHOTO TOJISI B COOTBETCTBYIOLIMX OOMOTKaX sKopsi. [logkiroueHne TUOA0B K BbIBOAAM
MPOTHUBOMOJIOKHBIX KOJUIEKTOPOB 00€CIIEYUBAET MOCTOSTHHYO MOLITHOCTb ISl BPAILEHHS POTOPA
3a CYET UCTIOJIb30BAHMSI SHEPTUU BBICOKOYACTOTHOIO MEPEMEHHOTO HANPSKEHUS IyTEM
BBINPSIMIIEHHS OOOHX IOy IEPUOAOB CHHY COUAAIBHOTO KOJIEOAHHUS C MOMOIIBIO ABYX
KOJUJIEKTOPOB M JUOAHOH cxeMmbl. [logkimrouenne 1uonos, mokasaHHoe Ha Gur. 6, onpenensier
Nofiauy SHEPrUU B HArpy3Ky, HEOOXOAUMOMN IJIsl IOAIEPKAHUS TOCTOSTHHOM MOITHOCTH U
BpallleHHs Baja poTopa.

Lamurit eapuanm ocyujecmenenist u300pemeHus: Cun080i KOHNYP O8YXKOJIEKMOPHO20
MOMOp-2eHepamopa NOCMOSIHHO20 MOKA, €0yl K OJI0KY RUMAHUA U K Wiame U 00pamHo

Ha ¢ur. 7 cxemaTrueckn Moka3aH BHELUTHUI BUI ABYXKOJUIEKTOPHOT'O MOTOp-TeHepaTopa
noctostHHOro Toka. Ha cxeme nmokasaHa Lienb CUJIOBOIO KOHTYPA, 38 CUET KOTOPOH

JBYXKOJUIEKTOPHBIN MOTOP-T€HEPATOP MOJIYHAeT SJIEKTPOAKY CTHYECKYF0 SHEPTHIO OT
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npeoOpazoBaTesis, 3alMTAHHOTO OT HCTOYHUKA MIUTAHMS U TUIAThI IpaiiBepa, U SHEPrus
BO3BpPAIIACTCAd K UICTOUHUKY IMUTAHUA U K IJIATEC ):[pai/'IBepa.

Lllecmoii sapuanm ocyujecmenenus u300pemenus. NApaNIebHoe COeOUHEHUE O8YX
npeobpazosameneii NPOMUEONONONCHOL NOJAPHOCMU

Ha ¢ur. 8 nokasaHsl 1Ba 1O CYLIECTBY UIEHTUYHBIX y3J1a MTbE303JEKTPHYECKUX
npeobpa3oBaTeneil 00bIYHOM KOHCTpYKumH. Kaxapiii mpeoOpazoBaresb COCTOUT U3 IBYX
NbE303JIEKTPHUUECKUX AUCKOB, 3a)KAThIX LIEHTPAIbHBIM OOJITOM (HE MOKA3aH) MEXIY
COOTBETCTBYIOIIHNM TIEPEIHUM IpaiiBEPOM U 3aAHUM JpatiBepoM. CienyeT OTMETHTD, YTO
NbE303JICKTPHUUECKUE TUCKH, TTOKa3aHHbIE HA Ur. 8, OpPUEHTHPOBAHBI TAK, YTO UX CTOPOHBI
TIepEBEPHY THI IPYT OTHOCUTEIHHO APYTa U UMEIOT OOPATHYIO MOJSPHOCTh. OpueHTaLHs
Ka10r0 peodpasoBaTelis ykasaHa Ha (pur. 8 3HaKaMU TUTIOC U MUHY C. BBIBOIBI
npeoOpaszoBaTesieil MOAKIFOYESHBI MAapauIeIbHO K OHOH IJ1aTe M HICTOYHHUKY NHUTaHus. B
pesyJibTaTe, KOrza MoJIOKUTEIbHOE HAPsKEHUE NTOAAETCsl Ha TIOJI0KUTENbHbIN BbIBOA
npeodpasosatesst 14a U OMHOBPEMEHHO Ha OTPULIATENIbHBIN BBIBOA MpeodOpa3oBarens 140,
COCTaBHOM y3en nmpeodpa3oBarens 14a pacmpsiercs, a COCTaBHOM y3en npeodpasosarens 146
CKUMACTCA. Kor,ua NOJIAPHOCTD HANIPSXKEHUA U3MEHSACTCA Ha MPOTUBOIIOJIOXKHY O, IJIs
NPOTHUBONOJIOXKHBIX IIpeoOpaszoBaTeneil Habmoaaercs obpaTHast kaptuna. [Toatomy
npeoOpazoBaTeNd MOKHO COEIMHUTD C TIPOTHBOMOJIOKHBIMHA KOHIIAMU MOTOP-Te€HepaTopa
NOCTOAHHOI'O TOKA C MOCTOAHHBIMH MAaTrHUTaAMU AJisI BBEACHUS IBUTAaTEJISI B PE3OHAHCHOC
coctosiHue. Konebanus kopryca ABUraTess U sKOpsl MPOUCXOIAT CUH(PA3HO B OJJHOM
IPOZOJIBHOM HAIIPABJICHUH, a IpeodpazoBaTen BHOPUPYIOT O ciBUroM ¢a3 Ha 180° o
OTHOLIEHHIO APYT K Apyry. Takol pexxum padoTel OOBIMHO HAa3bIBAIOT ABYXTaKTHBIM. [Ioka onuH
npeoOpa3oBaTesib HAXOIUTCS B COCTOSIHUN PACIIUPEHUs, IPyToi mpeodpa3oBaTesib HAXOAUTCS B
COCTOSIHMH C3KaTHsl. DTa KOH(pUTypalus npeodpa3oBaTeieil 00ecrieunBaeT UCKITFOYUTEBHO
BBICOKYO 3JIEKTPOPE30OHAHCHYIO SHEPTHIO JUIsl KOPITyca JBUraTelisi 1 OOMOTOK 32 CUEeT
COEMHEHUsI IPeodpa3oBaTeNst ¢ KOHLAMHU KOPIyca JIBUTATENS U OOMOTOK SIKOPSL.

Ha ¢ur. 9 nokaszan anbTepHATHBHBIN BAPUAHT OCYIIECTBIIEHHS HACTOSIIETO
n300peTeHNst, COep KA Mapy yIbTPa3BYKOBBIX MpeoOpa3oBaTeneil, COeTUHEHHBIX C
MPOTHUBOMNOJOXKHBIMU KOHIIAMU MOTOP-T€HEpPATOpa NOCTOAHHOI'O TOKa € TOCTOAHHbBIMUN
MAarHuTaMu.

Pabouue xapakmepucmuku u npakmuyeckas yeHHoCms

Pannue SKCICPUMEHTBI IPOBOAUIIUCH 3asABUTEJIEM Ha KaTylIKaX UHAYKTUBHOCTHU C
KOJIEOTIOIINMCS (PEPPUTOBBIM CEPASYHHKOM B TEUCHHE Psia JIET, PENIeCTBOBABIINX
HACTOALIEMY U300PETEHHIO. DTH SKCIIEPUMEHTBI IIPEAy CMAaTPUBAIIN HCIIOJBb30BAHUE TAKUX

WCTOYHHKOB MUTAHUS TOCTOSIHHOTO TOKA, KaK aKKyMYJIATOpHast OaTtapesi, reHepaTop
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MOCTOSIHHOTO TOKAa MJIM OJIOK IMUTAHUS IOCTOSIHHOTO TOKA. DTH SKCIIEPUMEHTHI
npeayCcMaTPUBAIN HCIIONB30BaHUE OBICTPOAEHCTBYIOINX TPAH3UCTOPOB, 3aNIUTAHHBIX OT
reHepaTopa CUrHAJIOB, (POPMUPYIOLIETO MPSIMOYOJIbHBIE UMITYJIBChI TIOCTOSIHHOTO TOKA,
NOJ]aBa€Mble€ HA HECKOJIBKO KaTyIIEeK HHAYKTUBHOCTH C Pa3JNYHbIMU 3HAYEHUSMU
WHYKTHUBHOCTH OT HECKOJBKUX MHUKPOT€HPHU 10 HECKOJIBKUX MUJUIUT€HPH. DTH UMITYJIbCHI
(GOpMHUPYIOT B HHAYKTUBHOCTH MPSIMOYTOJIbHBIN CUTHAJ TIEPEMEHHOT'O TOKA, KOTra TPAH3UCTOP
BKJIFOYAETCs U BBIKIKOYAETCS MIPU NOAAY€e UMITy IbCHON 3JIEKTPUYECKON S3HEPIHH HA KaTYIIKY .
Pe3oHaHCHas 4acTOTa KAKAOH KaTyIIKH MOXKET OBITh ONpeesieHa MyTeM U3MepeHHs]
HaNpsDKEHUS TTOCTOSIHHOTO TOKA OT JIBYX TMOJIOB, MOAKIIOYEHHBIX K IPOBOAAM Ha KaXKIOM
KOHIIE KaTyLIKH HHAYKTUBHOCTH. Korna npu cmabom mojie KaTyimek WHAYKTHBHOCTH Ha TUOJaX
CO CTOPOHBI, NOJKJIIOYEHHON K LIENH MOCTOSIHHOIO TOKA, U3MEPSETC MAaKCUMAJIbHOE
HanpsDKEHUE, CUCTeMa HAXOAUTCSI B COCTOSIHUM pe30HaHca. Pe3oHaHCHAas 4acToTa KaxKaou
KaTYyLIKH HHAYKTUBHOCTH CBsI3aHA C BETMYMHON HHAYKTUBHOCTH. YeM Ooubliie BeTHINHA
WHAYKTUBHOCTH KaTyUIKH, TEM HUXKE €€ PE3OHAHCHAs 4acToTa. Uem MeHblne Beu4nHa
WHAYKTUBHOCTH KaTyUIKH, TEM BBILIE €€ PE30OHAHCHAS 4acTOTa. bplIo 3aMedeHo, 4To ¢
MOMOIIBIO TUOZIOB, MOJKIFOYEHHBIX K KaTyLIKaM HHAYKTUBHOCTH, U3 HU3KOTO BXOJTHOTO
HMITYJIbCHOT'O HANPSKEHUs IOCTOSTHHOTO TOKA HA PE30HAHCHOW 4aCTOTE KaTyILIKH
WHYKTUBHOCTH MOXHO MOJYYHUTb OU€Hb BBICOKOE HAIPSDKEHHUE MMOCTOSIHHOTO TOKa. Jpyrue
HaOJIIOACHUS [TOKA3aJd, YTO 100aBIeHHe KOHEHCATOpa [l HAKOIUIEHHs HANIPSKEHUs C AMOJA
ele OOJblIIe YBEIUYUBAET U3MEPEHHOE HANPSLKEHHUE. DTOT KOHAEHCATOP MOKET 3apsKaThCsl 710
Oonee BBICOKOTO HANPSDKEHUsI, Y€M BBIXOJHOE HANpsDKEHHEe, MI3MEPEeHHOe Ha nuoaax. Ecte
OCHOBAHMS TOJIAraTh, YTO PE3OHAHCHOE HANPSDKEHHE MOCTOSIHHOTO TOKA C AUOJOB CIIOCOOCTBYET
3apsily KOHIEHCATOPOB 10 OoJiee BBICOKOTO HAMPSIKEHHS! IOCTOSTHHOTO TOKA, YeM HampsKeHue,
M3MepeHHoe Ha auonax. st HakomieHns: nHpOopMaLK OBUIO MPOBENEHO HECKOIBKO
SKCHEPUMEHTOB. B OTHOM 5KCIepHUMEHTe B Ka4eCTBE MCTOYHMKA MUTAHUS UCIOJIb30Baiach 1,5-
BOJIbTOBAs OaTaperika Tura AA, a B 3JIEKTPHUECKYIO 1eTb ObUT BKIFOYEH ObICTPOAEHCTBY LU
TPAH3UCTOP AJI BKJIIFOYEHUS U BBIKJIKOYEHUS € 3aJaHHON 4aCTOTOH NPU NOAa4e UMITYy JIbCHOTO
HaIpsDKEHUS ¥ TOKA Ha PeppUTOBYIO KaTYLIKY MHAYKTUBHOCTH. Korna yacrora HacTpanBaiach
Ha PE30HAHC KaTYIIKH, HANPSKEHUE, H3MEPEHHOE HA BBIBOAE TUOAA CO CTOPOHBI LIENN
MOCTOSTHHOT'O TOKA, YBEIMYMUBAJIOCh U JOCTUTAJIO MAKCUMYMa NP pe30HaHce kaTymku. I1oce
HACTPOMKH HANPsLKEHHUE, H3MEPEHHOE Ha BBIBOAAX JUOAOB CO CTOPOHBI LIEMH MOCTOSTHHOIO TOKA,
npesbimano 250 B npu BXOAHOM HanpsikeHud nuraHus 1,5 B Ha kaTylike MHAYKTUBHOCTH.
ITocne noaxr0O4eHNst KOHAEHCATOPA €MKOCTBIO 15 MK® Kk BBIBOAY IHOAA CO CTOPOHBI,
MOJKJIFOYEHHOM K LIENH MOCTOSIHHOIO TOKa, U3MEPEHHOe HamnpsikeHue npespimano 500 B npu

PE30HAHCE KaTYyLIKHU. boin MNPOBEACH €1IC OAUH SKCIIEPUMEHT, B KOTOPOM B KaUC€CTBE UCTOYHHKA
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MUTAHUSA AJ1s1 Iepefayu UMIYJIbCOB € 33JaHHON 4YaCTOTON U HANPSKEHUEM Yepe3 TPAaH3UCTOP B
KaTylKy UHAYKTHBHOCTH 30 MI'H ucnonb3oBacs OJIOK MATaHUS MOCTOSTHHOTO Toka. Jlyist 3apsina
3JIEKTPOJIMTUUECKOTO KOHAeHcaTOpa eMKOCThIO 390 M@ Ha HanpsikeHue 400 B, noakmoueHHOro
it paboThI MOTOp-TeHepaTOpa MOCTOSTHHOTO TOKa ¢ HOMUHAJIBHBIM HarpspkeHueM 180 B,
UCIIOJIB30BAJICS TUOJ, COEIMHEHHBIN ¢ KAaTYIIKOI WHIYKTUBHOCTH,. 3HAYEHUs pabOvHX
IapaMeTpoB BHIOMPAUCH HA OCHOBAHHH CPABHEHUS CBOMCTB JPYTUX MAaTEpUAJIOB CEPAEYHUKA
KaTylIKU UHAYKTUBHOCTHU CO CBONMCTBAMMU KeJie3a, B YaCTHOCTH, UCIIOJIb30BAINCH
BBICOKOYACTOTHBIE (heppuThl. OKUIAETCS, YTO MPH MOSIBICHUH IPYyTUX MATEPHAIOB C
YJIYYLIEHHBIMA MEXaHHYECKIMH PE30HAHCHBIMH CBOMCTBAMH, OHH B OyAyIIeM MOTYT OBITh
UCIIOJIb30BaHbI B IEPCIIEKTHBHBIX BAPUAHTAX OCYIIECTBICHUS] HACTOSALIETrO n300peTeHus 0e3
OTCTYIUICHHUS OT CYINECTBAa U 00BEMa HACTOSIIIETO H300PETEHHSI.

lpyeue ucnoimanus u npumepsi

IIpakTryeckasi HEHHOCTh TAHHOTO YCTPONCTBA, BhIPAOATHIBAIOIIETO JIEKTPUIECKUN TOK
U HaIpsDKEHHE 32 CUeT BUOPALIMOHHBIX KOJEOAHUH 3JIEKTPOABUTATES, 3aKITFOUAETCS B
cnenyromeM. Bo-nepseIx, OHO MO3BOJIAET FEHEPUPOBATD IEKTPUUECKYH0 SHEPTUIO C ITOMOILIBI)
3JIEKTPUUECKOTO MOTOP-TeHepaTopa O3 MpsIMOro BBOJIA SJEKTPUIECKOTO CUTHANA HITH
MEXaHMYECKON CHIIBI, BPAILIAOIeli BaJl IBUraTels, 3a CUeT BUOpAaLnH ABUraTeNsl Ha ruiatgopme
WIIH IPYTHX CPENCTB 0OeCTeYeHns] pe30HaHCHBIX KojieOaHuii aBuratens. Bo-BTOpbIX, OHO
MO3BOJISIET CO31aBaTh MEXAHUYECKUE YCUINSA U T€HEPUPOBATDH SJIEKTPUUYECKY 0 SHEPTHIO, IIPU
5TOM BBIBOJI AJIEKTPHUECKON 3HEPTUN (PaKTHUECKH MPEKPALIaeTCs], KOraa K JIBUraTero
NPUKJIAJbIBACTCS MEXaHUYECKasl HATpy3Ka. B-TpeTbux, MOKHO UCNOIb30BaTh B OCHOBHOM
MACCUBHBIE SJIEKTPUUECKUE DJIEMEHTHI ISl PEryJIMPOBAaHUs BbIBOJA MPEACKA3yEMOr0 KOJINYECTBA
SJIEKTPUYECKON SGHEPTUN U MEXAHUYECKOU SHEPTUH, PU 3TOM 3HAYUTENIbHAS YaCTh SHEPTUU
BO3BPALLAETCS] B CUCTEMY, TO3BOJISIl YMEHBLIATE 1O MUHUMyMa KOJIMYECTBO SHEPIUH,
HEOOXOMMOe ISl JUTUTENbHON padOThl CUCTEMBL. B-4eTBEpTHIX, OHO TIO3BOJISIET CO31aTh
TNIOJIE3HBIN HCTOYHHK MUTAHHUS ¢ MUHUMAJIbHBIM MOTPEOIEHHEM SHEPTHU ISt pabOThI
HECKOJIBKUX YCTPOHCTB, KOTOPBIM TPeOyeTCsl O4eHb BBICOKOE HAIPSIKEHUE MPH MAJIOM TOKE.
Jlpyrue rnosie3Hble MPEeUMyIIeCTBA MOTYT OBITh TOCTUTHY ThI C HCTIOJIb30BAHUEM OCHOBHBIX
$u3NUECKUX 1 MEXaHMUECKUX OCOOCHHOCTEH, BbISIBJIEHHBIX B PAMKaX OMUCAHHON padoueil
CHCTEMBI, U COOTBETCTBYIOIIUX OOBEKTOB N300pETEHHsI, KOTOPBIE HE OBUIN paHee N3BECTHBI U
OOHapyKEeHBI 10 PACKPBITUS HACTOSIIIErO H300pETEHMSI.

Jlpyrue mpuMepsl 3TOH YHUKAIBHOH GopMBbI KoJieOaTeTbHON SHEPTHH OMHCAHBI B
NPUBEACHHON HIKE TaONHIIE, TI€ OTPAKEHBI PE3YJIbTAThI HCIIBITAHUH YEThIPEX CXOKUX, HO
UMEIOLIUX OTJINYMS ABUTAaTENIed MOCTOSIHHOrO TOKA. Tpu ABUraTess U3 Yuciia UCIbITAHHBIX

ObLIH ABUTaTCIIAMH ITIOCTOAHHOT'O TOKA MOIIHOCTBIO 1,5 JI.C., HO C pa3HbIMU HOMUHAJIbHBIMHA
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HanpsokeHUusIMU. X HomuHanbHble HanpsbkeHust coctasisid 90 B, 180 B u 450 B. V stux
ABUraTeneil OpIM WACHTUYHBIE SIKOPsI, KOPIyca CTaTOpa U Hapy>KHbIE pa3Mepbl, OCKOJIbKY OHU
ObUIN U3TOTOBJIEHBI OTHUM U TeM e npousoauTeneM. Uerseptoiil asurarens — Ha 180 B
MOCTOSIHHOTO TOKa ¢ HOMHUHAJIbHON MOIIHOCTBIO Bcero 0,33 J1.c.

briio nposeneHo ase cepun ucnbiTanuil. Kaxkaoe ncneiraHue COCTOSIIO U3 ABYX YacTel.
Yactb | Ka)kq0ro UCNBITAHUS IPOBOAWIACH C KATYLIKON MHIYKTUBHOCTHU B 3JIEKTPUYECKON
LIeTH, a 4acThb 2 — 0e3 3TOM KaTyLIKA HHAYKTHBHOCTHU. J{JIs1 N3MEPEeHHUsT MOLIHOCTH,
noTpedIsieMOii OT UCTOUHUKA TIEPEMEHHOTO TOKA, OBbLT UCTIOJIB30BaH BATTMETP NMEPEMEHHOTO
TOKA.

IIpu nepBOM HUCHBITAHUY U3MEPSIIOCH BBIXOJHOE HANIPSKEHUE KAKAOTO UCIBITHIBAEMOIO
JBUTATEJNs] C TOMOLIBIO 3JIEKTPOCTATUYECKOrO BOJIbTMETPa HAa 5 KB ¢ KOHAEHCATOPOM €MKOCTBIO
15 mx® Ha 6000 B, moakm0ueHHBIM K ero 3askuMaM. [lenodyka BEICOKOBOIBTHBIX TUOIOB ObLia
MOJKJIF0YEHA K MOJIOKUTENBHOMY U OTPULIATEIbHOMY BBIBOJAM ABUTATENS U K BOJIBTMETPY, IPU
5TOM OT OTPHLIATENILHOTO BBIBO/IA BOJIETMETPA OBLIT MPOJIOKEH OOPATHBINA MPOBOA K BHIBOAY
npeoOpazoBaTeis, pacloOKEHHOMY MEXIY Mbe303JIEKTPUISCKUMU AUCKAMHU H3JTydaTels
npeoOpaszoBaTess.

B xone BTOpO# cepuu UCIBITAHUN UCIIONIB30BAIACH LEMOYKa AUOAOB, COSIUHSIOINX
MOJIOKUTENBHBIA U OTPULIATEIBbHBIN BBIBOABI ABUTATENIsA, KaK IOKA3aHO HA CXEME, IPUBEIECHHON
Ha ¢ur. 2. MicnbITaHns NPOBOAMIINCH C KATYLIKOW HHAYKTUBHOCTH, TIOKa3aHHOM Ha CXeMe, a
Takke 03 KaTyLIKH UHAYKTUBHOCTHU. Pe3ynbTaThl HCIIbITAHUI NPUBEIEHB! HIDKE B TAOJIHUIIE.

Tabmuua 1. [Ipumepsl ncibITaHUN

Hcnbrranue Karymka Hsurarens | J{surarenp | JBuratens | JIBurarenb
WHIYKTUBHOCTHU
IIpeoOpaszoBarens 90 B 180 B 450 B 180 B
40 k'l 1,571 c. 1,51 c. 1,571 c. 0,33 1. c.
Ilpu u3MepeHnn HanpPsDKEHUsI SJIEKTPOCTATHYECKUM BOJIBTMETPOM
IMoTpebasiemast Ectb 49 4 Bt 48 Bt 493 Bt 49 Bt
MOIITHOCTD Her 48 8 Bt 48 3 Bt 49,2 Bt 51 Bt
Hsmepennoe Ectpb 4650 B 4300 B 4500 B 4400 B
HaNpPsUKEHUE Her 4250 B 4150 B 4100 B 3950 B
ITpu m3mepernu padbouero HANPsKEHUsST HA BIBOAAX JBUTATEIIS
IMoTpebasiemast Ectb He 33 Bt 33 Bt 47 Bt
MOIIIHOCTD paboTtaer
Her He 50 Bt 499 Bt 48 Bt
paboTtaer
Pabouee Ectpb He 81B 87B 75B
HarnpsKeHHe paboraer
Her He 93 B 105B 53,5B
paboraer

B tabnune 1 mokazaHo, 4TO W3MEPEHHBIE 3HAUEHHS PE30HAHCHOTO HANPSKEHUST IS
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ABUraTeNel pa3HbIX pa3MEepPOB U MX HOMHUHAJIbHBIE HANPSDKEHUs ObLTH CPaBHUMBIMH. Bennunna
HaIpsDKEHUS Ha MHAYKTUBHOCTHU Y JIBUTATeNsl MOLTHOCTBIO 0,33 J1.C. ¢ HOMUHAJIbHBIM
HanpspkeHueM 180 B Obita Bbilie, 4eM y IBUraTe st MOIIHOCTBIO 1,5 J1.C. ¢ HOMHUHAJIBHBIM
HarnpsbkeHueM 180 B. McnibiTanus yOeaUTeNbHO 10Ka3au, YTO HANPsKEHUE yBEINYHBAETCS C
YBEJIMYEHUEM aMILIUTY Il CHTHAJIA OT IpeoOpa3oBaTeis, a CHUila TOKA yBEJIMYUBAETCS C
YBEJIMYEHUEM MacChl U pasmepa (GeppUTOBOrO SKOPSI, KOTOPbIH HAXOAUTCS B
3JIEKTPOPE30HAHCHOH IIenH npeodpazoBaTets.

HecMmotps Ha TO, 4TO BbILIE OMUCAHBI U MPOWLIIOCTPUPOBAHbI PA3JINYHbIE BAPUAHTHI
OCYILECTBJIEHHUsI N300PETEHUS, CIIEIIHATUCTAM JOJKHO ObITh SICHO, YTO BO3MOJKHBI U IPyTHE
BapHAHTHI B MpeeNiaX CyIIHOCTH U 00beMa H300peTeHHsI.

lloopobnoe onucanue uepmediceii

Ha ¢ur. 1 npencrasnena cxema rutatel 12 npaiisepa momHocTeio 100 BT Ha yactore
40 xI'1, nCroNb30BAHHON NPU NPEABAPUTENBHBIX UCHBITAHUAX. /{7151 nuranus nnarter 12
npaiiBepa MCIIONb3yeTCs UCTOUHUK MTUTAHUS, HATPUMED, akKyMyJisitopHas Oatapes 10. ITnarta 12
npaiiBepa COCTOUT U3 OOBIUHBIX HJIEKTPUUECKUX HJIEMEHTOB — IHOMIOB, PE3UCTOPOB,
KOHJIEHCATOPOB, TPAH3UCTOPOB, KaTyIIeK HHAYKTUBHOCTH M TPAHC(HOPMATOPOB, KAK IMOKA3aHO
Ha cxeme. BpIxon miatel qpaiiBepa moIKIFO4YeH K mpeodpa3osarelto 14, KOTOphId mogaeT
3JIEKTPOMEXAHUYECKY IO SHEPTHIO Ha 00CITy KUBAEMBbIH MM Yy3€ell.

Ha ¢ur. 2 npeacrasneHa cxema 1iaThl apaiiBepa MoTop-reaeparopa. Ha yeprexe
npuBeneHo u3obpakenue npeodpasosarens 14. [Iuranue niarter 12 apaiiBepa oOecneunBaercs
OT akKyMyJsiaTopHoii 6arapen 10. CuMBomaMu «+» U «—» Ha IJjare apaiiBepa 0003HAYEHbI TOUKH
HOZKJIIOYEHHS TUIAThI JpaiiBepa k npeoOpasosatento 14. M3nyuarens npeobpasosarens 14
KPETUTCS] CHU3Y K 3JIEKTPOIMPOBOIAIICH MOBEPXHOCTH 22, 00pasysi 3JEKTPOAKy CTHUECKY FO
IUTACTUHY, NOABOIALLYIO 3JIEKTPOMEXAHUYECKYIO SHEPTHIO HEMMOCPEACTBEHHO K €IMHCTBEHHOMY
MOTOp-TeHepaTopy 20, OMUparoIeMycst Ha 3JeKTPONPOBOASALIYIO IOBEPXHOCTD 22, KaK MOKa3aHO
Ha cxeme. Brixon «MuHyC» (—) Tutatel 12 npaiiBepa MOAKIOYEH K TOYKE COSNUHEHHS
MbE303JIEMEHTOB MpeodpaszoBaress 14, DnekTpudeckasi Lelb OT TOYKH COSNHMHEHUS
NbE303JIEMEHTOB NpeodpaszoBaTens 14 MpoOXOANUT dyepe3 MepecTpanBaeMyr0 KaTyIIKY
UHIYKTHBHOCTH 16 K Touke 28 coenuHeHust ABYX nuonoB 24a u 240. [luoxn 24a coennHeH ¢
MIOJIOXKHUTEIBHBIM BBIBOZIOM MOTOp-reHeparopa 20, a nuon 246 coequHeH ¢ OTPULIATETbHBIM
BBIBOZIOM MOTOp-reHeparopa 20, o0pasys 3aMKHYTYIO LIETIb MEKAY BBIBOAAMH MOTOP-
reneparopa 20. Korga npeobpa3zosatens 14 BkitoueH, MOTOp-reHepatop 20 CaMOCTOSITENIbHO
paboraer B 370l KOH(pUrypauuu. HanpasieHne BpalieHns ABUraTelsi ONpeaessieTcs
HampaBJ€eHUEM BKJIIOUEHUS JUOJ OB, COEANHSIOIINX MOJOXKUTENIbHBIN U OTPULIATENIbHBIA BBIBObI

ABUTIaTCJIA. Ecnu HaIMpaBJICHUEC BKIIFOUCHUSA JUOJOB MCXKAY MOJIOKUTECIbHBIM U OTPHULIATCIIBHBIM
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BBIBOJIAMU JIBUTaTelsl MEHAETCS Ha MPOTHUBOIOJIOKHOE, BaJl BPALIAETCsl B IPOTUBOIOJIOKHY FO
CTOpPOHY, €CJIM CMOTPETh Ha JIMLEBYHO MOBEPXHOCTD LIETOYHOIO y3Ja.

Ha ¢ur. 3 npexncrasnena cxema riaTel ApaiiBepa CABOEHHOrO MOTOp-reneparopa. Ha
yepTexe MpuBeaeHo n3odpaxenue npeodpaszosarest 14. [Tutanue muate! 12 npatisepa
obecnieunBaeTcst OT aKKyMyJisiTopHoi Oatapen 10. CumBoiIaMu «+» 1 «—» Ha IUIaTe ApaiBepa
0003Ha4YeHbI TOUKH MOIKJIIOUEHHs IJIaThI paliBepa Kk nmpeoOpa3osatento 14. Usnyuarens
npeoOpazoBatesist 14 KpEmUTCs K OCHOBAHHUIO 3JIEKTPONPOBOIAIIEH MOBEPXHOCTH 22, KOTOpast
MOJIBOAUT 3JIEKTPOMEXAHUUECKYIO SHEPTHIO HEMTOCPEACTBEHHO K MOTOp-reHepaTopy 20, kak
MOKa3aHO Ha cxeMe. Beixon «mMuHycy (—) miatel 12 npaiiBepa MONKIIOUEH K TOYKE COeTUHEHUS
MbE303JIEMEHTOB MpeodpaszoBaress 14. DnekTpudeckasi Lelb OT TOUYKH COSTMHEHUS
NbE303JIEMEHTOB NpeodpaszoBaTens 14 MpoXoaANUT dyepe3 MepecTpanBaeMyro KaTyIIKy
MHIYKTUBHOCTU 16 K TOUke 28 mOCienoBaTeIbHOrO COCIUHEHUS IBYX KOHIEHCATOPOB 26a U
266. OTpunarenbHbIi BBIBOJ KOHAEHCATOPA 202 COEIMHEH C aHOJOM Anona 24a, KaTox
KOTOPOrO COEIMHEH C MOJIOKUTEIbHBIM BEIBOAOM MOTOp-reneparopa 20. IlonoxurensHbli
BBIBOZI KOHZIeHCaTOpa 260 COeMHEH C KaTonoM auoaa 240, aHOI KOTOPOTO COSIMHEH C
OTPULIATEIBbHBIM BBIBOJOM MOTOp-reHepaTopa 20. IlonoxxurenpHblil BeIBOA Asuraresns 30
COEIMHEH C MOJIOKUTEIIbHBIM BBIBOJIOM KOHZIEHCATOpa 260, a OTPULIATEIbHBIN BHIBOJ IBUTATEIIS
30 coeanHeH ¢ OTPUIIATENILHBIM BBIBOOM KOHAeHCaTOpa 26a. Korna npeobpasosarens 14
nepenaeT JIEKTPOMEXaHUUECKY0 S9HEPTHIO Yepe3 IUIACTUHY OCHOBaHUs 22 BelyLeMy MOTOpP-
reHeparopy 20, reHepupyeTcs IEPEMEHHBIN TOK BBICOKOTO HANPSKEHUs, KOTOPBIN
BBINPSIMJIIETCSL, IPOXOJIS uepe3 nuoasl 24a u 240, u 3apspkaer KoHaeHcaTtopsl 26a u 266. Korna
K MOTOp-reHepaTopy 20 NpHUKIaabIBAETCs SJIEKTPUIECKask HATPY3Ka 3apsKArOIIUXCs
KOHJIEHCATOPOB 26a 1 260, OH HAYMHAET BpaIlaThCs Kak ABuratesnb. [1o Mepe yBenudeHus
HaINpsDKEHUs] Ha KOHAeHcaTopax 26a u 260 neurartenb 30 HAYMHAET BPAIIATHCS 38 CYET SHEPTHUH,
TOJIy 4aeMOM OT KOHIEHCATopoB 26a u 260. CiaenyeT OTMETHTb, YTO €CJIU K IPUBOTHOMY BaJTy
nsurarens 30 NpUKIaAbIBAETCS MEXaHUYECKasi Harpy3Ka, TO YBeJINUeHHe 3JIeKTPUIeCKOn
Harpy3Kku Ha MOTOp-reHepatop 20 MpUBOIUT K YBEJIMUEHUIO CKOPOCTH BpallleHUs] IPUBOJHOTO
BaJia MOTOp-reHeparopa 20.

Ha ¢ur. 4 npexncrasieHa cxema IiaThl ApaiBepa CABOSHHOTO MOTOP-TeHEpaTopa,
nonoOHas cxeme Ha ¢ur. 3. Ha yepreske npuBeneHo n3odpaskeHue npeodpasonarens 14.
IMuranue miatel 12 gpaiiBepa OCYIIECTBISIETCS OT aKKyMyJisiTopHOi Oatapen 10. CumBonaMu
«+» M «—» Ha IaTe apalBepa 0003HAYEHBI TOUKH MOIKIFOYESHHUS TUIAThI IpaiBepa K
npeodpazoBatenmo 14. M3znyuartens npeodpaszoBarensi 14 kpenuTcs K OCHOBAHUIO
3JIEKTPONPOBOASALIEH MOBEPXHOCTH 22, KOTOpasi MOABOAUT 3JIEKTPOMEXAHUYECKYIO SHEPTHIO

HETIOCPEICTBEHHO K MOTOp-TeHeparopy 20, kak moka3aHO Ha cxeme. Bbixoa « MUHYC» (—) IiaThel
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12 npaiiBepa MOIKIIFOYEH K TOUKE COEIMHEHHS MTbE303JIEMEHTOB IpeoOpa3oBares 14.
DnexTpudeckas 1eTb OT TOYKH COEANHEHHs ITbe303JIEMEHTOB MpeodpasoBarens 14 mpoxonuT
yepes3 NepecTpanBaeMyro KaTyLIKy UHAYKTUBHOCTHU 16 k TOUKe 28 mOCiIe10BaTENbHOTO
COEIMHEHUs IBYX KOHJ€HCAaTOpoB 26a u 260. OTpunaTenbHblil BBIBOJ KOHAEHCaTopa 262
COEIUHEH C OTPULIATENIbHBIM BBIBOAOM JBYXIIOJIYIEPUOJHOTO MOCTOBOTIO BBIIPAMMUTENS 32,
KOTOPBIN MpeJHa3HAYEH JJIs1 IPUeMa BbICOKOYACTOTHOIO BBIXOJHOTO CUTHAJIA IEPEMEHHOTO
ToKa MoTOp-reHeparopa 20. [TonokurebHBIN BBIBOJ KOHIEHCAaTOpa 260 COenMHEH C
MOJIOKUTENBHBIM BBIBOAOM ABYXITOJNYIEPUOIHOTO MOCTOBOTO BBIIPSIMUTENS 32,
NPEIHAa3HAYEHHOTO JI1 IPUeMa BBICOKOYACTOTHOTO BBIXOAHOIO CUTHAJIA IEPEMEHHOTO TOKA
MoTop-reneparopa 20. ITonoxxuTtenbHbil BBIBOA ABUratess 30 COEANHEH C MOJOKUTEIbHBIM
BBIBOJIOM KOHZEHCATOpa 260, a OTpHLATENIbHBIN BBIBOX ABHraTessi 30 COSIMHEH C
OTpHIIaTEeILHBIM BBIBOJIOM KOHIIeHCaTopa 26a. Korna nmpeobpasosarens 14 nepenaer
3JIEKTPOMEXAHUUYECKY IO SHEPTHUI0 Yepes MIACTUHY OCHOBaHuUs 22 MoTop-reneparopy 20,
TeHepHUPYETCsl IEPEMEHHBIN TOK BBICOKOTO HAINPSKEHUs, KOTOPBIN BBINPAMIISAETCS, POXOs
4yepes3 ABYXITOJYIEPUOIHBIA MOCTOBOH BBIMPSIMUTENH 32, U 3apsiKaeT KOHAEHCATOPHI 26a u 260.
ITo mMepe yBenuueHUs HANPSDKEHMS HA KOHAeHcaTopax 26a u 260 aeurarens 30 HAUMHAET
BpaIaThCs 3a CUET SHEPTHH, MOJly4aeMOM OT KOHIEHCATOpoB 26a u 266. Micronb3oBaHue
ABYXIOJyIEPUOAHOTO BBINPSAMUTENA 32 NPEAOTBPAILAET BpalleHne MoTop-reseparopa 20.

Ha ¢ur. 5 nokazan morop-reneparop 20, yCTaHOBJIEHHBIN Ha BEPXHEH CTOPOHE
anekTpornposonsiiel miactunbl 22. [IpeoOpazoBarens 14 kpenurcs Oonramu K
3JIEKTPONPOBOASILEHN MIIACTHHE 22 AJIs Tepefadn 3JeKTPOMEXaHUUECKON SJHEPTUHU MOTOP-
reHepatopy 20 npu pabore npeoOpazosatens 14.

Ha ¢ur. 6 nokazan 1ByxoOMOTOYHBIH KOpb 36 ¢ ABYMs KosiekTopamu 38a u 380.
OOmoTkH KOJUTeKTOpoB 38a 1 380 3JIeKTPUYECKH U30JUPOBAHBI IpyT OT apyra. C KOJJIEKTOPOM
38a coenunensl nBa nuona 40a u 42a. Karox nuona 40a coeAMHEH C MOJIOKUTEIBbHBIM BBIBOJIOM
kojutekTopa 38a, a aHox auona 42a CoeANHEH ¢ OTPULIATEIbHBIM BBIBOAOM Kojuiektopa 38a. C
kosuiekTopom 380 coenuHens! aBa nuona 400 u 426. Karon aunona 400 coenuHeH ¢
OTpHIIaTEeNIbHBIM BBIBOJIOM KOJIIeKTOpa 380, a aHoA nuona 420 COeaMHEH ¢ MOJIOKUTETHbHBIM
BBIBOJIOM KoJutektopa 380. AHoas! quonos 40a u 400 cOeAMHEHBI ¢ OTPULIATEIbHBIM BBIBOZOM
akkymysisstopHoit Oatapen 10. Katonb! muonos 42a u 420 COeIMHEHBI C TIOJIOKUTEIbHBIM
BBIBOJIOM aKKyMyJisiTopHOH Oatapeu 10. Korma Mmorop-reHepaTop, cogepxammuii sskopb 36,
MOJTy 4a€T 3JIEKTPOMEXAHUYECKYIO SHEPTHIO, IKOPb BPAILAETCsl IPOTUB YaCOBOM CTPEIIKH, €CIIU
CMOTPETH C JIMLIEBOM CTOPOHBI KOJIIEKTOpa 382, U O YaCOBOMW CTPEJIKE, €CJINM CMOTPETH C
JMLIEBON CTOPOHBI KoJutekTopa 380. IIpenMy1mecTBo UCTIOIB30BaHUS IBYXKOJUIEKTOPHOTO SIKOPSI

36 COCTOUT B TOM, UTO JJIs1 CO3JaHUsI IOCTOSIHHOIO KPYTSIIEr0 MOMEHTA Ha sikope 36
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HCTIONB3YIOTCS 00€ MOJyBOJIHBI PE30HAHCHOTO KOJIEOAHHsI, YBETNUNBAs SHEPTUIO IS 3apSAIKU
aKKyMyJIsITOpHOM Oatapeu 10, muraromeii niary 12.

Ha ¢ur. 7 cxematnyHO MoKa3aH BHEIIHUH BHJ CUJIOBOTO KOHTYPa, MPEACTABICHHOTO HA
¢ur. 6. C akkymysiTopHoii Oarapen 10 nuranue nogaercs Ha Iaty apaiisepa 12, BBIXOQHOE
HaIpsDKeHNe KOTOPOH MopaeTcs Ha mpeoOpa3oBaTens 14, IpUKperIeHHbIH K
3JIEKTPOIPOBOJALIEH NOBEPXHOCTH 22. DJIEKTPOAKY CTHUECKAS] SHEPT U NTEPEAeTCs OT
u3jydaresisi npeodpasoBatens 14 yepes 3J1eKTpOnpOBOISLIY 0 TOBEPXHOCTh 22 K
IBYXOOMOTOYHOMY JIBYXKOJIJIEKTOPHOMY MOTOp-reHepaTopy S0, koraa Ha npeobpasosarens 14
NOAaHO MUTaHKUE U OH pabotaer. AHOnbI A1oA0B 40a u 400 COeAMHEHBI C OTPULIATEIIbHBIM
BBIBOJIOM aKKyMYJIATOPHOH OaTapen 10 U MOAKIIIOYEHBI K BBIBOIAM COOTBETCTBYIOLIMX
KOJUJIEKTOPOB, KaK Moka3aHo Ha ¢ur. 6. Katomsr qrogos 42a u 426 coeTMHEHBI ¢
TIOJIOXKUTETBHBIM BBIBOZOM aKKyMYJIATOPHON Oatapen 10 v MOAKIFOUEHB! K BBIBOAAM
COOTBETCTBYIOLINX KOJUIEKTOPOB, KaK IMOKa3aHO Ha (ur. 6. DnexTpudeckas nens 52
NpeIHa3HaYeHa AJis NepeAadn SHEPTUH JIEKTPOMEXaHUUECKOTO PE30HAHCA U3 TOUKHU
COEMHEHUs be303JIEMEHTOB Mpeodpa3oBaresst 14 B TOUKY MOCIEI0BATEIBHOTO COSTUHEHNS
nByx koHaeHcatopos (C1) 54 u (C2) 56. Buemnuii BeiBog kornercaropa (C1) 54 coenuneH ¢
MIOJIOXKHUTETBHBIM BBIBOZOM aKKyMYJIATOpHON Oatapen 10, a BHEIIHHUI BBIBOJ KOHAEHCATOPA
(C2) 56 coennHeH ¢ OTpULIATEIBHBIM BBIBOJIOM aKKyMYJISITOpHOI Oatapen 10. DHeprus
3JIEKTPOMEXAHUUECKOTO PE30HAHCA, MOCTYNAOLIAs U3 TOYKUA COEIUHEHUS MTbE€303JIEMEHTOB
npeobOpazoBaTesst 14 B TOUKY MOCIEIOBATENBHOIO coequHeHNs AByX koHaeHcaropos (C1) 54 u
(C2) 56, nepenaercst oOMOTKaM sikopst MoTop-reneparopa 50. Korna Ha oOMOTKH sIKOpst
ABYXOOMOTOYHOT'O ABYXKOJIJIEKTOPHOI'O MOTOp-TeHepaTopa S0 MocTynaer 3JIeKTPOaKy CTHIeCKast
SHEPrus OT u3jyvarens npeodpasosatens 14 1 3IeKTPOMEXaHUIeCKask SHEPTUsl U3 TOUKH
COEIMHEHUs Mbe303JIEMEHTOB MpeodpasoBaressi 14, oHa 3apspKaeT aKKy MyJISITOPHYIO OaTapero
10, ¢ kOTOpO¥ 3NEKTpUUECKast SHEPTUs MOAETCs Ha MJaTy ApaiiBepa 12, nuTaromyo
npeodpazosatenb 14. [t 3HEPreTHYECKOro KOHTYpa, 300pakeHHOro Ha dur. 7,
aKkkyMyJsisiTopHast Oatapest 10 u mmata 12 mpaiiBepa, MOKa3aHHbIC B HUYKHEW 4aCTH CXEMBI — 3TO
Te K€ akKyMyJisiTopHast Oatapes 10 u miata 12 npaiiBepa, 4TO U MOKa3aHHBIE B BEPXHEH YaCTH
cxeMbl. JIByXOOMOTOUYHBIN JBYXKOJUIEKTOPHBIN MOTOp-TeHepatop S0 Bpammaercs 6e3
NPUCOEIMHEHHOTO K HEMY TMEPBUYHOTO MPHUBOAA, TIOKA OH 3apsDKAeT aKKyMYJIITOPHYIO OaTapero
10. Obmas 3¢ PexkTHBHOCTh CUCTEMBI OTIPEALIETCS PSIOM (PaKTOPOB, BKITFOUAsI PE30OHAHCHY IO
4acToTy npeobpazosarens 14, aMIUITUTYly CUT'HaJIa 1 HOMHHAJIBHYIO BBIXOJHYIO MOILITHOCTb
riaTel 12, a Takke pa3Mepsl U BEJIMYHHY OTHOIICHHUS IJTUHBI K TUAMETPY IByXOOMOTOYHOTO
JBYXKOJIJIEKTOPHOIO MOTOp-reHeparopa S0.

Ha ¢ur. 8 nokazana napa npeobpazosareneii 14a u 146. IIpeobpasosarens 14a
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COJIEP>KUT Mapy MbE303JIEMEHTOB, Y KOTOPBIX CTOPOHBI C OTPULIATENBHON MONSPHOCTHIO
oOpaleHsl APYT K APYTY, & CTOPOHBI € MOJOKUTENBHOM MOJIIPHOCTBIO 00pALeHbI HAPYXKY 110
HAMPAaBJIEHUIO K U3JIyUaTeJI0 Criepenu U K OCHOBaHUIO c3anu. [IpeoOpasosarens 140 comepxut
napy Mbe303JEMEHTOB, Y KOTOPBIX CTOPOHBI C MOJIOKUTENBHON MOJISIPHOCTBIO OOpaIeHbl APYT K
APYTY, & CTOPOHBI C OTPHLATEIBHOM MOJSIPHOCTHIO OOpaIeHbl HApy Ky MO HANPABICHUIO K
U3JTy4aTeo Criepen U K OCHOBaHUIO c3anu. [Ipeobpasosarenu 14a u 146 cnapeHsl 1
COEMHEHBI apaJuIeIbHO APYT APYTY U MOAKIIOYEHbI K HCTOYHHKY ITEPEMEHHOrO TOKa C
COOTBETCTBYIOIUMH 3JIEKTPUUECKIMH XapaKTePUCTUKAMH, KOTOPBIN TOJKEH HCIIOIb30BaThCS B
JABYXTAKTHOHM KOHPUTYparmu it (POPMHPOBAHUS SJIEKTPOMEXAHUIECKON LTI,

Ha ¢ur. 9 npencrasieHa noapobHas cxema 1 H300pakeHue MpeaMeTa u300peTeHusl,
yIPOIeHHO npeacTaBieHHoro Ha ¢ur. 8. [Ipeobpazosatenu 14a u 140 kpensiTes k
MPOTHBOMOJIOKHBIM KOHL[AM MOTOp-reHepaTopa 50 MOCTOSHHOTO TOKA C IOCTOSIHHBIMU
MarHuTamu. Touka KOHTaKkTa Mexkay npeodpaszoBatensmu 14a u 140 u motop-reneparopom 50
SBJISIETCs dJIeKTponposoasAwen. [lnara 12 ciykUT HCTOYHUKOM MEPEMEHHOT0O TOKA IS
npeodpazosateneii 14a u 140, BKIIFOUEHHBIX B MapaIe/IbHbIE LIETH, COSAUHEHHBIE C BIXOAAMH
nepeMeHHOTro ToKa Tiathl 12. Iens 48a moakiroyeHa K U3JIydaTesro npeodpasosaresis 14a, a
nernb 480 MogKIIFOYEHA K M3JIydaTelto nmpeoOpasosatens 140, mpu 5ToM 00€ OHU MOAKITIOYEHBI K
OIHOMY U TOMY 3K€ BBIBOZY 3JIEKTPUUECKOrO BeIxoAa iatel 12. Ilens 46a, nogk/IrOueHHas K
TOUKE COETMHEHUS Mbe303JIEMEHTOB npeolpaszosarens 14a, u cxema 460, MOAKITFOYEHHAST K
TOYKE COEAMHEHUs MTbE303JIEMEHTOB NpeoOpasoBatest 140, MONKIIOUYEHBI K OTHOMY U TOMY K€
BBIBOJIY JIEKTPUYECKOro BbIxoaa mathl 12. CuMmmMerpupyromuii Tpanchopmatop 44 BKIIIOYEH
MOCJIEAOBATENBHO B 3JIEKTPUYECKYIO LIETb, COEJUHEHHYO C BBIXOAHBIM KOHTAKTOM IUIATHI 12, 1
B MapajuieibHbIe ey, uayue K npeodpasosatensm 14a u 146. IIpeobpaszosarenu 14a u 146
MEeXaHUYECKH HaCTPOeHbI Ha padoTy co casurom ¢as 180° mo oTHomeHuo Apyr k Apyry. Korna
npeodOpasoBatenb 14a HaxoauTCs B (pase MpoIONbHOTO pacIIupeHusi, mpeodpa3osaTesib 140
HAXONUTCA B (haze MPOIOJILHOTO CxkaTusi, 1 HaoOopoT. Korna mpeobpaszosarenu 14a u 146
paboTarOT M UX PE30HAHCHAS YaCTOTa COTJIacOBaHa C PE30HAHCHOM 4acTOTOI MOTOp-TeHepaTopa
50, nocTuraercst MaKCUMAaJIbHBIN 3JIEKTPOMEXAHUYECKUI PE30HAHC BIOJIb TPAEKTOPUH,
napaJuleIbHON BaJy sSIKOpsi MOTop-TeHeparopa 50. Takum o0pa3oM, CoriacoBaHUE Pe30HAHCHBIX
gyacToT npeodpaszosateneii 14a u 140 ¢ pe3oHaHCHOH 4acTOTOH MoTOp-reHeparopa 50

o0ecrieunBaeT Ype3BbIMaiHO 3 (QEKTUBHYIO CUCTEMY 3JIEKTPOIUTAHHSL.
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DOOPMYVYIJIA NU30BPETEHHMA

1. YeTpolcTBO Ast BBIpAOOTKH 3JIEKTPUYECKOTO TOKA U HAIIPSKEHHS 33 CUET
HACTPOEHHOH U BHIOPAHHOW BUOpAINH, CoAepKaliee:

- baTapero, COEMHEHHYIO ¢ TUIATON ApaiiBepa, oOecreunBaroIieli muTaHue
npeobpa3oBaTesisi, IPUKPEIUIEHHOTO CHU3Y K 3JIEKTPONPOBOAIIEH TOBEPXHOCTH, MEPEA0LIeH
HIEKTPOMEXAHUYECKY 0 SHEPTHIO, 00eCeunBaeMy 0 BUOpALIUEH 3JIeKTPOPOBOSIIEH
TIOBEPXHOCTH, CO3/1aBaeMOM Npeodpa3oBaTeiem,

- IEPBBIN MOTOP-T€HEPATOP, HACTPOCHHBIN HA ONPENEIEHHYI0 YacTOTy, Pa3MELICHHbIN Ha
3JIEKTPONPOBOASALIEN MOBEPXHOCTH, 3aCTABJIAIOLIEH YKA3aHHBIN EPBbI MOTOP-T€HEPATOP
pabotath 3a cuet BHOpaIuu, Mpeodpasys 3TeKTPOMEXaHUYECKYIO SHEPTUIO BUOpauuu B padboTy
NIEPBOTO MOTOP-T€HEPATOPA, BbIPAOATHIBAIOIIETO 3JIEKTPHUESCKUH TOK U HATIPSDKEHHNE Ha
MIOJIOXKHUTEIPHOM U OTPHLIATENIbHOM BBIBOAAX IMEPBOIO MOTOP-T€HEPATOpPa MOCe Hadaja padoThl
npeodpa3zoBaTes;

- MHOKECTBO JTUOJIOB, OOPA3YIOLINX TUOIHBIA MOCT, KaXKABIi U3 KOTOPBIX
COOTBETCTBYIOLINM 00pa30M COECAMHEH C MOJIOKUTEIbHBIM M OTPHLATEIbHBIM BBIBOAAMH,

MO KJIFOUEHHBIMU K IPOBOAHON LIETIH MEKAY MOJOKUTENbHBIM U OTPULIATEIbHBIM BBIBOAAMHU
MEPBOr0 MOTOP-TEHEPATOPA, C TOMOIHUTEIBHON NPOBOJHOMN LIETBK MEXIY 110 MEHbLIEH Mepe
ABYMsI TUOJIaMU U3 MHOKECTBA TUOAOB, ONpeAeAoLIEel TOUKY COeAUHEHNUS; U

- IepecTpauBaeMyrO KaTyLIKy MHAYKTUBHOCTH B LIEMIU MEKAY TOUKON COCIUHEHUS U
npeobpa3oBaTesieM U IUIaTOH ApaliBepa, MPU 5TOM BUOpPALMS TeHEPUPYET TOK M HANPSDKEHHE OT
NEPBOr0 MOTOP-T€HEpaTOpa Yepe3 MHOKECTBO JUOJ0B, BO3BPAllasi TOK U HANPSKEHUE HA
npeoOpazoBaTelib U IUIATY ApaiiBepa AJsl MOANepKaHUs padOThl yCTPOHCTBA U, CIEIOBATENBHO,
noaiepskaHusi paboThI yCTPONCTBA MOCIIE Havyasia ero padoThl.

2. YcTpoiicTBo 1o m. 1, B KOTOPOM IL1aTa IpaiBepa MpeacTaBiseT coOOoi miaTy apalisepa
3apaHee 33JaHHOM MOIHOCTH U YaCTOThI, COCTOSIIIYEO M3 OOBIYHBIX 3JIEKTPUIECKUX SJIEMEHTOB,
B TOM YHCJI€ IUO/IOB, PE3UCTOPOB, KOHAEHCATOPOB, TPAH3UCTOPOB, KaTyLIeK HHAYKTUBHOCTU U
TpaHchopMaTOpOB, Kak B 00IIEeM BUE MOKA3aHO HA MPUHIUMTHANBHON cxeme dur. 1.

3. YerpoiicTBo 1o 1. 1, B KOTOPOM NEPBBIH MOTOP-T€HEPATOP MPEACTABIAET COOOH
(beppOMarHuTHBII SJIEKTPUUECKUH MOTOP-T€HEPATOP TOCTOSHHOTO TOKA € MMOCTOSTHHBIMHU
MarHuTaMu.

4. YCTpOUCTBO MO 1. 1, TOMOTHUTENBHO COAEPIKALLEE:

- MHO>KE€CTBO IMO/IOB MTPOJ0JIXKAET JOTIOHUTEBbHYIO TPOBOJHYIO LI€TIb K OTHOMY WUJIU
HECKOJIBKUM BTOPBIM MOTOP-T€HEPATOPaM, BbIPaOaThIBAIOIINM AOMOJHUTEIbHBIN

3JIEKTPUYECKUN TOK U HAIPSDKEHUE, IIPU STOM KaXXAbI BTOPOU MOTOP-TE€HEPATOP MPEACTaBISET
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coboii peppoMarHuUTHBIN MOTOP-T€HEPATOP MOCTOSTHHOTO TOKA C MTOCTOSIHHBIMU MAarHUTaM,

- MEXy Ka’KAbIM IUOAOM U3 MHOXXECTBA AUOAOB U OAHUM WM HECKOJIbKUMH BTOPBIMU
MOTOpP-T€HEepPaTOPaMHU NPUCOEAUHEHA IPOBOAHAS LEMb, COAEpKalIlast IePBbIi KOHAEHCATOP U
BTOPOM KOHZIEHCATOP, ITPU 5TOM OTPULIATEIIbHBIN BBIBOJ NIEPBOTO KOHAEHCATOPA COEAUHEH C
OZIHUM JTMOZIOM U3 MHOXKECTBA TUOJ0B, OOPALIEHHBIM K IOJIOKUTEIbHOMY BBIBOJY EPBOTO
MOTOp-T€HEepaTopa, a NOJOKUTEJIbHBIN BbIBOJ, BTOPOTO KOHAEHCATOPA COEIUHEH C OJHUM
IMOAOM M3 MHOXKECTBA AUOAOB, OOPAIIEHHBIX OT OTPHUIATEIBHOTO BBIBOA MIEPBOIO MOTOP-
reHepaTopa, U MPOBOJHAS LIETIb MEKAY MEPBBbIM U BTOPBIM KOHIEHCATOPAMU ONPEAENSIET TOUKY
COEIUHEHMUSI;, U

- IepecTpauBaeMyro KaTylIKy UHAYKTUBHOCTH B IPOBOAHON LEMH MEKAY TOUKOH
COEMHEHUs 1 peo0pa3oBaTesieM U TUIaToN ApaiiBepa, Mpy 3TOM BHOpaLHs TeHEPUPYET TOK U
HanpsiKEHUE OT EPBOro MOTOP-T€HEePATOPa, NOCTYNAOLINE YePe3 MHOKECTBO AUOJIOB, U
NEPBBII U BTOPOU KOHIEHCATOPBI KO BTOPOMY MOTOP-T€HEPATOPY AJIsi FEHEPUPOBAHUS
JOTIOJHUTENBHOTO 3JIEKTPUYECKOrO TOKA U HANPSIKEHUs, BO3BPAaILasl TOK U HAIPSKEHUE Ha
npeoOpazoBaTelNb U IUIATy ApaiBepa AJsl MOANepKaHUs padOThl yCTPOHCTBA U, CIEIOBATENBHO,
nozaziepkaHus paboThl yCTPONCTBA MOCIE Havyasia ero padoThl.

5. YCTpOHCTBO 1O 1. 1, AOMOIHUTENBHO COAEPIKALIEE:

- MIOJIO>KUTEJIbHBIN U OTPULATEIIbHBIN BBIBOABI IEPBOrO MOTOP-F€HEPATOPA COCUHEHbI
3JIEKTPUYECKON LIEMBIO C ABYXIOJIYIEPUOAHBIM MOCTOBBIM BBIIPSMUTEINIEM,

- IEPBBIA KOHAEHCATOP COAEP>KUT OTPULIATENbHBII BbIBOA, MOJKIIOUEHHBIN K
OTPHULATEbHON CTOPOHE JBYXIIOJy IEPUOAHOIO MOCTOBOT'O BBIIIPSIMUTENSA, KOTOPBIN MOAKIIIOYEH
K OTPULIATENILHON CTOPOHE IO MEHbILEH Mepe OJHOTO BTOPOTO MOTOP-T€HEPAaTOPa, a BTOPOH
KOHJIEHCATOP COAEPIKUT MOJIOKUTENbHBIN BBIBOA, MOAKIIOUEHHBIN Yepes3 SJIEKTPUIECKYIO LeTb K
MOJIOKUTENBHON CTOPOHE ABYXITIOJY IEPUOJHOTO MOCTOBOT'O BBIIPSIMUTES], KOTOPasi COEINHEHA
C TIOJIO>KUTENBHON CTOPOHOM MO MEHbLIENH MEPE OJHOTO BTOPOIO0 MOTOP-TE€HEPATOPA, MPU 3TOM
TIePBbIN U BTOPOU KOHIEHCATOPBI CIIOCOOHBI MPUHUMATh BHICOKOYACTOTHBINA BBIXOHON CUTHAJ
NEPEMEHHOr0 TOKA MEPBOro MOTOP-TE€HEPATOPA,

- DJIEKTPUYECKAs LIeNlb MKy MEPBBIM U BTOPBIM KOHACHCATOPAMH ONPEENsAeT TOUKY
COEIMHEHMs], U3 KOTOPOH MPOJIOKEHA 3JIEKTPUYECKas Lielb, COAepKaLlas IepecTpauBaeMyro
KaTYUIKY WHAYKTHBHOCTH, TIEPEAAIOLIast SIEKTPHUECKUI TOK 1 HANpsDKeHHE 0OpaTHO K
npeoOpa3oBaTeIO U K IJIaTe; U

- OTPULATENbHBIA BBIBOJ NEPBOr0 KOHACHCATOPA MOAKIIYEH K OTPULIATEIBHOMY BBIBOIY
10 MEHBIIEN Mepe OMHOrO BTOPOrO MOTOP-T€HEPATOPa, MPHU 3TOM MOJIOKUTEIbHBIN BbIBOJ
NEPBOro KOHAEHCATOPa HAIPABJIEH B CTOPOHY TOYKH COENMHEHMS], & ITOJIOKUTEIIbHBIN BBIBO

BTOPOT'O KOHACHCATOpPA MOAKIIFOYECH K OTPHULATCIIBHOMY BBIBOAY IO MEHbIIeH MEpPE OAHOIO
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BTOPOT'O MOTOP-T€HEPATOPa, MPU STOM OTPHLATENBHBIH BBIBOZ BTOPOTO KOHIEHCATOPA
HaIpaBJieH B CTOPOHY TOYKU COEAMHEHUS, IPU 3TOM BHOpaLUs T€HEPUPYET TOK M HANPSDKEHNE
OT IIEPBOTO0 MOTOP-T€HEPATOPA, MOCTYIAIOIINE YePe3 JIBYXIIOJIY IEPHOAHBIH MOCTOBOM
BBINPSIMUTEND U MEPBbINA U BTOPOU KOHIEHCATOPHI K [0 MEHBIIEH MEpe K OTHOMY BTOPOMY
MOTOpP-T€HEPaTOpy JUIsl FTeHEPUPOBAHUS AOMOJHUTEIBHOTO JIEKTPUUECKOTO TOKA U HANIPSKEHUS,
IIPY 5TOM BO3Bpalllasi TOK M HaNpsDKeHHe Ha peoOpa3oBaTesb U IUIaTy apaiiBepa A

HoAIep KaHMsT pabOThI yCTPOHCTBA |, CJIEOBATENILHO, OAAEPKaHNS pabOThl YCTPONUCTBA MOCIIE
Hayaja ero paboThl.

6. YcTpolcTBO 1O 1. 1, JOMOTHUTEIBHO COAIepIKaliee 000 APYroi 3JIEMEHT,
NIOKA3aHHBIA U OMMCAHHBINA B TEKCTE OMUCAHUS U HA YEPTEXKAX.

7. Crioco0 u mporecc BEIpaOOTKH 3JEKTPUIECKOTO TOKA M HATIPSKEHUS 33 CUET
BUOpALINHU 3JIEKTPUIECKOrO MOTOP-TE€HEPATOPa, KaK YKa3aHO B OTHOIIEHUH YCTPOHCTBA 11O 11. 1.

8. YcTpoiicTBO 1st BEIPAOOTKH 3JIEKTPUUECKOTO TOKA M HATIPSKEHHUS 38 CUET
HACTPOEHHOH U BHIOPAHHOW BUOpAINH, COAepKalIee:

- barapero, ComepIKAIYIO MOJIOKUTENbHBIA 1 OTPULIATEIbHBIN BBIBOBI, TIOAKJIIOUYSHHBIE K
iaTe apaiisepa, obecrneunBaroLeil MuTaHue mpeo0pa3oBaTes, MPUKPEIUIEHHOTO CHU3Y K
3JIEKTPOIIPOBOIALIEH TOBEPXHOCTH, MEPEAIOIIEll 3JIEKTPOMEXaHUIECKY 0 SHEPTHIO,
BbIpabaThIBaEMy0 BHOpaLUeli 3JIeKTPOPOBOASIIEH TOBEPXHOCTH, CO3JaBAEMOM
npeoOpa3zoBaTesieM;

- IBYXOOMOTOYHBIH /1By XKOJJIEKTOPHBIN MOTOP-T€HEPATOp, HACTPOEHHBIH Ha
OTIPEENIEHHYI0 YaCTOTY, Pa3MELIEHHbIH Ha 3JIEKTPONPOBOAALIEH MOBEPXHOCTH, 3aCTABIIIOIIEH
yKa3aHHBIH MOTOp-TeHepaTop padoTarh 3a cueT BUOpaLuy, npeodpasys 3JeKTPOMEXaHUIECKYIO
SHEPr 0 BUOpALUH B padOTy MOTOpP-T€HEPATOPa, BhIPAOATHIBAIOLIETO SJIEKTPUIECKUN TOK U
HaIpsDKEHUE Ha TOJIOXKHUTEIBHOM U OTPULIATEIbHOM BBIBOIAX MOTOpP-TeHEpaTopa Mociie Havaa
paboThl mpeobpaszoBaTENs;

- MHOKECTBO JTUOJIOB, COCMHEHHBIX 3JIEKTPUYECKOH LIEMBIO C OTPULIATEIbHBIM BHIBOIOM
Oatapen u OOpAIEHHBIX OT HETO, MOAKIIOUEHHBIX K BBIBOAAM KOJIEKTOPA Ha MIEPBOM M BTOPOM
KOJUJIEKTOPE, COETMHEHHBIX O0IIeH 3JIEKTPUIECKOH ETbI0 ¢ BHELTHIM BBIBOJIOM IIEPBOTO
KOHJIEHCATOpa,

- MHOKECTBO JTHOJIOB, COCMHEHHBIX 3JIEKTPUIECKOH LETBIO C MOJIOKUTEbHBIM BBIBOJIOM
Oatapen u OOpaIEHHBIX K HEMY, MOIKIFOYEHHBIX K BBIBOIAM KOJUIEKTOPA Ha MEPBOM U BTOPOM
KOJUJIEKTOPE, COEIMHEHHBIX O0INeH 3JeKTPUIECKOH LETbI0 ¢ BHELTHUM BBIBOZOM BTOPOTO
KOHJIEHCATOpa, MPH 3TOM IEPBBIH M BTOPOI KOHIEHCATOPHI COETUHEHbI MEXKy co00ii B 001Iei
TOYKE COEANHEHUSI, U

- IPOBOJIHYIO LIENb MEXKy TOUKOH COeMHeHHs U Ipeodpa3oBaTeneM U IaTon
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npaiiBepa, rae BUOpamys FreHepupyeT TOK U HAIPsDKEHHE OT MOTOP-T€HepaTopa, MOCTYAroIee
Yyepe3 MHOYKECTBO AMOAOB, BO3BpAIlas TOK U HANPsDKEHUE Ha PeoOpa3oBaTelb U IUIaTy
apaiiBepa ISl oaAep KaHus padoThl yCTPOHCTBA U, CIENOBATEIbHO, MOAAEPKAHUSA PaOOTHI
yCTPOWNCTBA MOCIIe Havajia ero paboThl, U I7ie By XOOMOTOYHBIH AKOPb MOTOpP-T€HEpaTopa
HOJIy4aeT 3JIEKTPOMEXaHUYECKYI0 SHEPTHUIO, IIPU STOM JIByXOOMOTOUHBIN SIKOPb BPAIAETCs
NPOTHB 4aCOBOW CTPEJIKH, €CJIU CMOTPETh CO CTOPOHBI IEPBOr0 KOJIJIEKTOPA, U MO YaCOBOH
CTpEJIKe, €CJI CMOTPETh CO CTOPOHBI BTOPOTO KOJJIEKTOPA, 00eCeYrBast MPEeUMy LIECTBO 3a CYET
UCTIONIb30BaHMsI 00€UX MOJIYBOJIH PE3OHAHCHOTO KOJIeOaHUs 11l CO3ZJaHHsI TOCTOSTHHOTO
KPYTSIIEro MOMEHTA Ha IBYXOOMOTOYHOM SIKOPE C OTHOBPEMEHHBIM yBETUYCHUEM SHEPTHH IS
3apsiiKM OaTapeu MpH MUTAHUU TUIATHI.

9. YcTpoiicTBo 1o 1. 8, B KOTOPOM I1j1aTa JapaiiBepa MpeAcTaBIseT coOOM miaTy apaiBepa
3apaHee 33JaHHOM MOIHOCTH U YaCTOThI, COCTOSIIIYEO M3 OOBIYHBIX 3JIEKTPUIECKUX 3JIEMEHTOB,
B TOM 4HCJI€ IUO/IOB, PE3UCTOPOB, KOHAEHCATOPOB, TPAH3UCTOPOB, KaTyLIeK HHAYKTUBHOCTU U
TpaHchOpMaTOpOB, Kak B 00IIEeM BUE MOKA3aHO HA MPUHIUMTHANBHON cxeme dur. 1.

10. YcTpoiicTBO 1o 1. 8, TOTOIHUTENBHO conepKaliee JJr000i IpyTroi SJ1eMeHT,
MOKAa3aHHBIN U ONHUCAHHBINA B TEKCTE ONMUCAHUS U Ha YepTexkKax.

11. Ciocob u mpornecc BIpaOOTKH 3JIEKTPHUYECKOTO TOKA U HANPSDKEHUS 3a CHET
BUOpALNHU 3JIEKTPUIECKOrO MOTOP-T€HEPATOpa, KaK YKa3aHO B OTHOIIEHUH YCTPOMCTBA 110 1I. 8.

12. YcTpoiicTBo 1 BEIpAOOTKH 3JEKTPUUECKOTO TOKA M HATIPSKEHUS 32 CUET
HACTPOEHHOH U BHIOPaHHOW BUOpAINH, CoAepKaliee:

- TUIATY, MTUTAIOLIYIOCS NIEPEMEHHBIM TOKOM, 00eCTeunBaroIny 0 (OPpMHUPOBAHNE
3JIEKTPUYECKUX BBIXOAHBIX CUTHAJIOB EPEMEHHOIO TOKA,

- mapy npeoOpa3oBaTesiei, COCTOSLIYIO U3 TIEPBOrO U BTOPOro OOpaIleHHBIX APYT K
APYyTy MbE303JIEMEHTOB, CIIAPEHHBIX 1 COEAMHEHHBIX NapauleIbHO APYT APYTY, IPU 3TOM
3JIEKTPUYECKU HACTPOECHHBIN MepeMeHHBIN TOK IMOAAETCs € BbIXO/A IUIATHI, MUTAOLIEHCS
NIEPEMEHHBIM TOKOM, B IBYXTaKTHOH CHCTEME ISl OPMHUPOBAHUS SJIEKTPOMEXAHUIECKON
SHEPreTUYECKOH LeNH, ¢ CAMMETPUPYIOLINM TPAHC(POPMATOPOM, TIOCIIEIOBATEIBHO
BKJIFOUEHHBIM B 3JIEKTPUYECKYIO LIeNb MEX/y IJIATOM, MUTAIOLIENH sl IEPEMEHHBIM TOKOM,;

- MOTOp-T€HEPATOP MOCTOSIHHOIO TOKA C MOCTOSTHHBIMU MarHWTaMu B LIETH [101a4u
3JIEKTPOMEXAHUYIECKOU SHEPTUH C Mapo mpeodpasoBaresieil, MeXaHMYeCKU padOTAIINUX CO
cnBuroM a3z Ha 180° Mo OTHOIIEHHUIO APYT K ApyTy, 00pa3yIOIMUX ABYXTAKTHYIO CUCTEMY, 1€
NepBBIA MpeoOpa3oBaTeNib HAXOMUTCA B (ha3e MPOJOJIbHOIO PACIIUPEHHUS, @ BTOPOH
npeodpazoBaTeb — B (pa3e MpOIOIBHOrO CKATHSA, 1 HA00OPOT, TAaKUM 00pa3om, odecrieunBast
paboTy MOTOp-reHepaTopa, C YCUIEHUEM 3JIEKTPHUUECKON MOLTHOCTH MPH BPALIEHHH MOTOP-

reHepaTopa Ipyu COrJIACOBAHMU PE30HAHCHON YacTOTHI CIIAPEHHBIX peodpa3oBareneil ¢
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PE30HAHCHOH 9aCcTOTON MOTOP-T€HePaTopa, YTo co3AaeT 3(P(PEeKTHBHYIO HIEKTPUIECKYIO
CHJIOBYIO CHCTEMY.

13. YcTpoiicTBo 1o 1. 12, 7ONOJHUTEIBHO COAepIKaliee KOO Apyroi 3JEMeHT,
MOKAa3aHHBINM U ONHUCAHHBINA B TEKCTE ONMMCAHUS U HA YepTexkKax.

14. Crocob u mporecc BIpaOOTKH 3JIEKTPUIECKOTO TOKA M HANIPSDKEHUS 32 CUYET

KoJIeOaHU SJIEKTPUUECKOTO MOTOP-T€HEPATOPa, KaK yKa3aHO B OTHOLIEHHU YCTPOIMCTBA MO
m 12.
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