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KCEPOKOTTNPOBAHME,
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Onu npeocmagnsiom coo0il NPUHYURUATILHO HOBYI0, WIMYUHYIO (hopmy
pacnpocmpanenus 3HAHUIL, YUACMUE NOCPEOHUKOE UCKIIOUEHO.
Tonvko smu 0se popmvl KHUzU 3AKOHHBL, UMEIOM
agmopckoe cooepiricanue u coOmeencmaeyiom
uensmM HauaibHoZo npoeKmad.
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BUOTPAOHUYECKASA CITPABKA

JImumpuiit Hukonaeeuu Momoeunos

B1971 rony B ¢punmmane "3aBoa-BTY3" [leH3eHCKOTO NONMUTEXHHYECKOTO
WHCTUTYTa C OTIIMYMEM 3allMTWI JUIDIOMHBIA MpoeKkT Ha Temy «lMccnemo-
BaHHE W pa3paboTKa HOBBIX NPHHIUIIOB ONTUMAJbHOTO YIPAaBICHHS», B
KOTOPOM BIIEPBBIE NIl KOHIIEIIIMIO OOIIMX 3aKOHOB PAa3BUTHUS W MPOEKTH-
pOBaHUsI KUBOW Cpelibl, MPUPOABI U TeXHOC(Eephl Ha OCHOBE 3HAHUS TeX-
HOreHOB H 3Heprounpopmaruku. (Pyxosooumensy C.K. Hatioénoes, JIITH)

B1989 roay okoHumi actiupaHTypy Beecoro3Horo DiieKTpoTeXHU4eCKOro
Huctutyra (BOU). B auicceprannu Ha OCHOBE MOJOXKEHHUH TUTLIOMHON pado-
Tp11971 roja perieHsl BOMPOCH TEOPUHU €MHOTO NCYHCICHUST UH(OpMaInu-
SHEPIr'uy U TEXHOTCHETHKH Kak cuHepreTuku Kpona-IIpuroxuna. 3aBepiiena
pa3paboTKa OCTaBaBIIMXCSl HE3aKOHUYEHHBIMH OCHOB KJIACCHYECKOH Teopuu
anekTpoMarauTHoro nons ®apanes-Makcsemna. Pazpaborana Teopus cuio-
BBIX TpaHC(OpPMaTOPOB MOCTOSHHOTO TOKA — 3aLIUIIEHHOTO MaTEHTaMU Ha
M300peTeHus] TMPHUHIUIHAIBLHO HOBOTO KJIacca DJIEKTPUYECKHX MAIHH, OT-
KPBITOTO METOIOM TexHOreHeTwku.  (Pyxosooumens B.H. Jlucurn, MOH)

B1989 rony B Tokno omy0aMKOBaHBI TE3HMCHI JOKJIa/[a aBTOpa Ha MEXIY-
HapogHoM cummnosuyme Y RS, B koTopom B pamkax mapaaurmel Dapanes-
MakcBemna coobmanock 00 OTKPHITUH BTOPOTO BHJA AJIEKTPOMArHUTHOTO

MOJIT U O 3aBEPIICHUH KJIACCHYECKHX OCHOB TEOPHH IJIEKTPHUYECTBA.

(Pyxosooumens cumnoszuyma X. Kuxyuu, Toxuiickuti Ynueepcumem)

B1996 rony B JKeHeBe IMKIY HAy4HO-TIPAKTHYECKHX PabOT aBTOpa B
HOMHHAIIUK SJIEKTPOTEXHUKH, HE3aBHCHMBIM MEHCOVHAPOOHBIM IHCIOPU
MIPUCBOCHA cepeOpsiHas Meaaib. B Toif ’ke HOMUHAIMM OpOH30BOI Memasu
ynoctoeHbl pabotsl BOU - ronoBHOro mpeapusTis MuHAIEKTpOTeXIpoma.

YHoMsHYTEIM BbIIIE paboTaM aBTOpa IOCBSIIEHA W HACTOAIIAs KHUTA.

Ha poAnHE aBTOpa 3TU TPYAbl MaJIO U3BCCTHBI HU3-3a YPE3MCEPHOI'O
BJIMAHHUA KOHCEpBATH3Ma - MOHHMCTHYCCKOI'O Haydajsla B HayKe.

Pa6oran Bllenze nmxenepom B Kb aBromaTuku Kommpeccoproro 3aBoza,
BenyumM urxxenepom HUMU, crapmnm HayunsiM coTpynnukoM IIH,coyxun
KOMaHIMPOM OT/IeJICHUsT B BOMCKax cBsi3u. B 90-x romax pyKkoBOIMII
pa3IMYHBIMU TBOPYECKHUMH, OOIIECTBEHHO-TTOIUTHUECKUMH,
HAYYHBIMH U XO3SHCTBEHHBIMH OOBEINHEHHUSIMHU.

3anumancs apxeonocueil, ucmopueu, iumepamypou,
HAPOOHBIM  XYOOHCECMBEHHbIM MEOPUECMBOM, pabomai




6 JJIEKMpPOIHepeemuxKe u MauuHoCmpOoeruu.

Bb/IIAIOJAPHOCTH
ABmop npunocum cBoto b6aazodapHocms

npedcmagumento gupmor «Ponode u I[llsapy»
Kasumupy I'opckomy,

enage cumnosuyma URS - npogpeccopy X. Kuxyuu

U cmapuwiemy HAayuyHOM) COMPYOHUKY
Ienzenckozo Ionumexnuueckoeo Uncm. Anexcandpy Lllynomany

30 OKA3AHHYI0 NOOOEPIICKY NPOULTLIX Jlem 8 NPOOBUIICEHUU
uoell KHUSU 8 YCILOBUAX CILONCHOU
6HYMpEeHHell U BHEWHEeNOIUMUYecKol 00CmAaHo8Ku,
MeAHCBEOOMCNBEHHBIX OMHOULEHULL U KOHKYPEHYUU.

Ilensa. 4 Jlexabps 2001

AHHOTALMS

W3nararorcst OCHOBBI 3agepuiénHoli meopuu >IEKTPUUECTBA B paMKax

napagurMel @apanes-MakcBenia, BIJIOTh [0 YPOBHS OCHOBHBIX 3aKOHOB

JNEKTPOTEXHUKH ¥ KOHIENIUH JBIKEHHS MOTOKOB SHEPTHU 3IIEKTPO-
MAaruTHOTO MOJsi BTOPOTro Bujaa. DopMynmupyioTcs 3aKOHBI H3Iy4eHHUS M0-
crnenHero. Jloka3bIBaeTcsl psAA HOBBHIX (DyHIaMEHTAIBHBIX TEOpPeM (Pu3nKH
OMII.

IMpuBoasATCS pe3yabTaThl MCTIBITAHUN M BO3MOXKHOCTH CHIIOBBIX TpaHC-
(GopMaToOpoB MOCTOSIHHOTO TOKA, MCHOJIB3YIONINX CIeNU(pHIecKHe CBO-
ctBa Broporo Buaa OMII. [larorcs koHumenmus OW3HEcC-TIaHA Ui IIPO-
n3BozctBa CTIIT mo mporpamme ¢(paHdaii3uHra W BBIAEPKKH U3 aKTOB
anpoOanuu paboT aBTOpA.

BriepBele  faHBI HAay4YHBIE OCHOBBI KOHCTPYHPOBAaHHS OECTOTUIMBHBIX
TEHEePaTOPOB AIEKTPUUECKOH SHEprHu.

o ycmoTpeHnto aBTOpa, NpHIIaraloTcs ero aBToonorpaduueckue, IuTepa-
TypHBIE M HCTOPHKO-TIporHOcTHYecKkue scce, hororpaduun CTIIT, ocmi-
JIOTpaMM | OITyOJIMKOBaHHBIX paboT aBTOpAa.




Jlucm uumameneii.

1. Tonoesckuit BJI.  XKene3nosoock.
2. Pagpansckuii P.B.  Pysa.
3. 3emckuin B.H. Mockea.




Ipeambyaa. "...51 Bepro, YTO HOBOE 3HAHWE ITO3BOJUT YECIIOBEKY BHOBH 3aHSThH
i aToM Mupe momobaroiiee eMy MeCTO, JIMIMIEHHOE HACHIUS U CTPaJaHuil MOJHe-
JOJILHOTO TIPEObIBaHUS Ha CYIEOHOW CKaMbe YXOMSIICH IMBWiIM3anud. [lo3BONUT
)TKa3aThCsl OT CXKMTAHUS KAKOTO—IHOO «TOIUIMBA», W O0CCIICUHUT HACCIICHHE C TPY-
(OM Teprsimied Hac 3emMiM OeCTOIIMBHOM NEPCOHAIBHOW OJHEpreTHKoil. YWuér B
iporioe smoxa ['asmpoma, EDC, yanmammx aBTOMOOMICH U HOBBIX UYEPHOOOBLICH,
ropoackux TOIL| u kepocuHoBbIXx MKC, 00eCTOUCHHBIX M OOE3JIIOICBIINX
nepeBeHb Poccuu, nepeHacen€HHbIX M Pa3BPAIEHHBIX IOPOJOB €€.
I'epon Muxauna BynrakoBa mpu 3TOM cKazajiu OBl
«[Ipomaii, crapast >xu3Hb!», a Mo XeMUHTY?s -
«IIpomaii, opyxue !»
Tenepb MBI MOXEM 3HATh, YTO BOKPYT 3eMJIM IHUPKYJIUPYIOT CYNEPMOIIHbIE
MMOTOKH HOBOHM dHEPruu, oOYyCIOBJICHHBIE €€ «PpaKTaTbHBIM» IJIEKTPHUYCCKIM
3apsiioM M MarHUTHeIM nosnem llmanersl, mojanep:kuBaembie Bceil BceneHHOI.
Ot1o xuBoit Okean HHO®OPMAIUU-OHEPT'UU, Mecto oOurtaHus
[Tnanerapuoro PA3YMA, ¢yskunonanbHo csizanHoro ¢ KAYK/IbIM u3 Hac.
B o6utenu MBICJIN kaxneiii mue muoromepaoro BPEMEHM Bocxonsr,
Pa3BUBAIOTCS U YXOJST B MHBIC (POPMBI CYNICCTBOBAHUS MUPPHUAJIBI
JKU3HEH, Ype3BbIYaliHO OTIMYAOUIUXCS OT HAIMX U B TOMH K€
CTENEHU - HEePA3PbIEHO ¢ HAMU CBSI3aHHBIX..."
(M3 6uozpaguueckozo rcce agmopa)

HPEJUCTOPUA
TEOPUUN

«IIpoceeujenue ckonunoco 6 00HOM yeny ,
B xomoputii 601vman yacme r00eil 2pamonmuvlx
U ne 3aznaoviearom ! »
(M. A. Imumpues , Mockosckue rnezuu
«Menouu u3 3anaca moeii namamu», 1854 )

K paspabotke B 1985 romy HOBOH KOHIENTyalbHOW Oa3el TEOPWH SJIEKTPHUCCTBA
[ SHEPrOJAMHAMUKY (TEOPHHU IMOTOKOB SHEPTHH) MEHS IOOYAWIN Hepas3pelnMble Ipo-
UBOpEYMsl KOHILENINH KIACCHYECKOH HayKH, IHK OOCYXICHHS KOTOPHIX B IEYaTH
[pUIIEICs Ha nepuo] OOydeHHs aBTopa B 3a04HOH acmumpantype BOU, romoBHOro
(pexnpuATHS MHHHCTEPCTBAa DJIEKTPOTEXHUYECKOH MPOMBIIUICHHOCTH. DTO OBUIH
Jorpockl 0 3HaKax HanpspkeHud U DJIC, 0 TOTOKaX MOLIHOCTH B AJIEKTPUYECKUX Ma-
UMHAX, TPeOYMHUX, IO BBIPAKSHUIO OJJHOTO U3 YUYACTHUKOB JUCKYCCHH, <J1epecmpoli-
U gcell yuebHOU u omeuecmeeHHol aumepamypul ». [Ipn 3ToM Kinaccuueckas (Gpusu-
‘a TapaJoKCcalbHBIM 00pa3oM JOIycKala HPOTHBOPEYMBOE, IMOJAPHO PACKOIOTOE
'0JIKOBaHHME (DM3NYCCKUX SIBJIICHUH B TEXHHWKE, YTO BHI3BIBAJIO CIIOPHI MPHHIMITHAIb-
[OTO XapakTepa B Cpele CIELHAIUCTOB IPHKIATHOTO 3HaHHA. [1oICO3HATENEHO OHM



HETPEPHIBHO HAXOAWINCH B OKUJAHUH PEePOPMBI TEOPHH DICKTPUIECTBA «CBEPXY
CO CTOPOHBI MAITPOB JJIEKTPOTEXHUKH — « OECCMEPTHBIX », CTSHKABIIUX MHPOBC
MPU3HAHNE Ha CO3JIaHWHM OCHOB KIIACCHKH. [10 CyTH ke CKpBITO Ha3peBalll OTKa3 o'
MapaJurMbl MOHHM3Ma ¥ TPUHATHE MHOTOIIOJIIPHOTO MOHUMAHHUS IPUPOIBI AIIEKTPH
yecTBa. [IOHATHO, YTO B CHIy MOHONOJBHOTO YKJafa KU3HU [IMBUJIM3AINN B IEIIOM
OKU/IaHUE OT BEPXYIIKU 3TOW MOHOJHTHOW THPAMHUIBI PEIICHHUS O «PacKoie» e€ o«
HOBaHUS OBUIO TIIETHBIM IIO OTIPENIEICHUIO.

B cBeTe BBINICH3NOXKEHHOTO, ISl MEHS BCKOpE CTaJl0 OUYEBHIHBIM, YTO 3a IMPOC
JeMOil JTBOWHBIX IOHATHH B TEOPHH AIIEKTPUICCTBA CKPHIT COBEPIICHHO HEU3BECTHEII
Hayke (DM3UKO-TEXHUYECKU (EHOMEH IepPCIIEeKTUBHOTO HAYYHOTO H MHPOBO33PCE
YECKOTO 3HAYCHHSA, KOTOPHIA MOXKET OBITh MOTHAT K W3YYCHHIO HCKIFOYHTENHH
nyTéM JHYHBIX ycwini. B 3ToM y0exnmano CyliecTBOBaHHE psiia IPYTUX ITUCKY
CHOHHBIX HampaBJeHH, mpomeAmux, no cytd, mumo BHumManuss AH CCCP u «Bb
COKOM HayKu» B LIEJIOM. Cpenu HUX — 3(QQEKThl «YCHUIEHHS IIOTOKA YHEPIHU» 1
kosbliax @dpeHens M B TEIUIOBBIX HACOCAX — MPEIBECTHUKAX IMEPCOHAIBHON 3HEpI
THKH, aKTHBHO pa3BuBaeMod 3a pyOexoMm. [lapagokcaibHO HOBBIM OKazalics dpdex
OJTHOIIPOBOJHON MepeAayll HEPrUU NIEKTPUYECKOTo TOKA, MapaJoKCalbHO COKpPb
TBIMH OT O0IlIECTBa — MCCIIEOBAHMS YHHUIIOJISIPHOTO TeHeparopa Dapanes, Kak mpej
IIECTBEHHUKA 3MOXHM OECTOIUIMBHBIX HCTOYHHUKOB; a HBIHE YK€ — M TeHepaTopa al
CoboseBa M CHJIOBBIX TPaHC(HOPMATOPOB MOCTOSIHHOTO ToKa [ 1], OKOHYATENBHO TIC
JIOPBABIIMX MOHHCTHYECKYIO MapagurMy 3JeKTPOMarHuTHOH sHepruu. OCTpO CTOS!
BOITPOCHI AJIEKTPOMAarHUTHOTO B3aUMO/ICHCTBUSI JKUBBIX OOBEKTOB, BIUSHUS TIOJIS JIU
HUM 3JICKTporepenay Ha ueioBeka, CoiHna —Ha Ouocdepy 3emiid, ¢ KOTOPBIMHU Te:
HO CMBIKAIOTCSI METAUCTOPUYECKHE HJIEH AJIEKTPOMATHUTHOW IMaHCIEPMMHU, CHHEPI
THKA U BO3HUKHOBEHHUS MOJEBBIX (POPM KH3HHU, TEICKOMMYHHKAIUN BBICOKHUX BHE
3eMHbIX nuBwinzanuii (BBLI), He BOBIEUYEHHBIC IMOKAa YTO B MPAKTUKY OOIIEIC
CTYNHBIX NyONMKaluii, HO UMEIOIIKe 3MOXajJbHOe TyMaHUTApHOE 3HadeHue. B 1eno
)K€ BCE OHM IOKAa3aIM pe3Koe YCHJICHHEe OU(YpPKAIMOHHOIO KpeHa IMBUIIM3AlNU
KOHIIE BTOPOTO ThICAYENCTHS M CO3Jajld JOCTaTOYHBIE INPEINOCHIIKM CMEHBI € Ia
pamurMel B HayKe, TEXHUKE M DHEPreTHKE YCHIIMAMH YYEHBIX HOBOW BOJHEI.

IIpoBenéHHBIE 3aTeM WCCIIEAOBAaHUS ITOATBEPIUIIN, UYTO 332 OCHOBY HM3YUCHHUS IIC
JOOHBIX (PEHOMEHOB MOTYT OBITH B3SITHI KapJMHAIHHO WHBIC, TPUHIMITHAIHHO OT
BEpraBLIMECs paHee BCel KJIaCCHUYECKOW HAyKoOH IpejcTaBieHUE O ABOMHOM MpUpOL
AJIEKTPOMArHUTHOTO TOJNS M IYAIMCTHYECKHHA IMOAXOA K IIOHMMaHHUIO BTOPOro, HE
«HeMakcBe/utoBckoro» ero Buaa [ 2]. Cornacuo 6a3oBoii Teopeme (8) HOBOH Teo
pun OMII, BekTOpBI HANMPSXKEHHOCTH NIEKTPUUECKOT0 M MarHUTHOro mnoseit SMII
BTOPOTO BHJAa HHUKAaK HE CBS3aHBI MEXIY CO00H, Tak Kak YIpPaBISIFOTCS Pa3HBIMH
HE3aBUCHUMBIMHA HMCTOYHHKAMH TPUIMHHO-CIICJCTBEHHBIX BO3MYIIEHUI. ABTOp aan
BTOpoMy Buay DMII Ha3zBaHHE «COCTaBHOTO JIEKTPOMArHUTHOTO MOJsA». B pamkax
CTapod 3JEKTPOJMHAMHUKN U3JIydeHHe IMOTOKOB sHeprun DMII B cBOOOgHOE TIpO
CTPaHCTBO TPAKTYyeTCsl MO KJjaccuueckoil Teopeme YmoBa-IloiinTunra . Cama x
TeopeMa MO/pa3yMeBaeT CYyLIECTBOBAHUE JIMIIL OAHOr0 («CyMMapHOT0») HCTOYHH
Ka 3JCKTPHYECKOTO M MAarHUTHOTO TOJEH, YTO M CBS3BIBACT WX B3aMMOIIpEBpaIle-
HussMu 1o Makcemny. [lotoku coctaBHoro OMII, u3BecTHBIE B HEM Kak pe3yJsibTaT



JIO)KEHUS B IPOCTPAHCTBE HE3ABHCHUMbIX 3JIEKTPUYECKONO M MAarHUTHOIO IIOJIEH,
TaJli MPOCTO (DPUKTHBHBIM IOHSITHEM — YHCTO TEOPETHYECKUM, «BHPTYalbHBIM»
(peacrasiacHueM. MMeHHO moroMy, 4yTo Teopema YMoBa- IloliHTHUHIa cuuTaercs B
JIACCUYECKOU HAYKE €IMHCTBEHHBIM UCTOYHUKOM BCEH TEOPUM IEKTPOMATHETU3MAa
ypaBHeHus: MakcBeia BXOJST B He€ B HesiBHOW (opme) , u popmalibHO 110 OHOM
MIIb 3TOH MPUYUHE, TI00bIEe HEM30EKHbIC IPOSBICHNUS B TEXHHUKE TOTOKOB COCTAB-
toro DMII kpaiiHe >XECTKO KBaIM(PUIUPYIOTCS KaK «IMIIEHHBIE (PU3MUIECKOTO
MbIC/Ia», a BoJHOBasi (hopma u3nyuyeHus OM dHepruum B CBOOOJHOE NPOCTPAHCT-
0 CUMTaeTCs €AMHCTBEHHO BO3MOXHOW. V3nmyueHue ke HEBOJIHOBOW (hOpMBI B TO
te camoe cBOOOJHOE IPOCTPAHCTBO B/10JIb MPOBOJAOB CUNTACTCS Kak ObI HE COBCEM
KBHMBAJICHTHBIM M3ITydeHHI0O OM BOJIH B HUYEM HE OTPAHUYEHHOE NPOCTPAHCTBO, U
[OTOMY - JOCTATOYHO TEPHHMBIM OTCTYIUICHHEM OT OOLIeH MapajnurMbl.

OpHako, MOTy4YMB BecbMa YOEIUTENbHOE MOATBEpKACHHE B (M3HYECKOM OIu-
aunu 1otokoB moinHoctd B CTIIT u B Tpancdopmaropax B 1ieioMm (H60 mpuemiie-
1as1 KoHIemust sHeprud DOMII B HUX MMOKa HUKEM HE MNPEATIOKEHA), TEOPHs CO-
taBHOro OMII mpuBena K spKO BBIPAKEHHOMY M BECbMa HATISAHOMY (H3HYECKO-
1y MPE/ICTABICHUIO O BOOOIIIE HEM3BECTHBIX paHee KIACCHYECKOH HayKe («BBICOKOI
JU3MKEY) SIBJICHHUAX. O CYIIECTBOBAHHHM pEAJbHBIX MOTOKOB JHEPTHH HEBOIHOBOM
[PUPOJIBI B CBOOOHOM IIPOCTPAHCTBE, O COBEPIIEHHO CIENU(UYECKHX 3aKOHAX HX
[PEBPALLCHYSI U IPEIOMIICHHs], OTPAKEHUS HA IPAHULC CPEJ U CKOJbXKECHHS BJOJb
eé. (ITo aHaMOTHMHM C MaKCBEJUIOBCKMM YYEHHEM O CHIIOBBIX JHHHSX U MarHUTHBIX
[0OTOKax, aBTOp Has3Bal 3Ty chepy 3HAHHUS «HEPromMHAMHKOI.) Bomee Toro, B
)JaMKaX HOBOM TEOPHM OKa3aJlOCh BO3MOXHBIM IIPOBECTH [aBHO HA3pEBLIYID MOJEp-
[M3AIMI0 KJIACCHYECKUX 3aKOHOB AJIEKTPOTEXHMKH, YCTAHOBIEHHBIX emeé B XIX-m
ieke. 3aKOH dJIeKTpoMarHUTHOW uHAykiuu dapanes-MakcBemuia-JIeHna cran yact-
(BIM CIIyyaeM HOBOTO, Gosee obmiero (YHHBEPCAIbHOTO) 3aKOHA HHIYKIIMH TOTOKOB
)M sHepruu. Kiaccnueckast Teopust 3JEKTPUYECKUX IeTeil momy4yuiia HOBble (hOPMBI
akoHoB Oma u Kupxroda, n Obuia ocBoOOK/IeHa OT HCKycCTBeHHbIX NoHsTHi DJ1C
[ «CTOpPOHHEro ucroyHuka». Kiaccuueckas ke Qusnka, K npumepy, BO MHOTOM 00b-
JIMHSIETCSI ¢ HOBEHILeH (pakTaabHON Gu3KKoi 1 kKocMoroHueil B.11labeTHuka B yactu
[CIIOJIB30BAaHMUs MOHATHS O MOTOKAaX 3Hepruu cocraBHoro OMII, mupkymupyommx B
'KPYKAIOIIEM IIPOCTPAHCTBE 3JIEMEHTAPHBIX YAaCTHLI, 3aPSKEHHOIO BELIECTBA MAKpO-
:ocMoca 1 MoHonoselt Banepuana Cobonesa. Habonee kapiuHanbHble H3MEHEHHS - BO
iceil crcTeMe eCTECTBEHHO-HAYYHBIX [IPE/ICTABICHHUH - BHITEKAIOT U3 aHaIn3a (hu3uuec-
'MX MIPOIIECCOB B €r0 OECTOIUIMBHBIX FeHepaTopax Hepru. IIpemioxkeHHoe pa3BUTHE
'COPUU DJIEKTPUYECTBA B LIEJIOM HE BCTPETWIIO KaKHX - JHMOO BO3paKEHHH HAY4YHOT'O
‘apaxTepa, paBHO KaK M INPEIMIECTBYIONINI eMy UK aBTOPCKHUX pabOT — TEOpHs «IeH-
[0CTHOI HH(pOpPMAIINY - SHEPTUM» U pa3papaboTKa HOBOTO Kjlacca IpeoOpasoBaTeseit
(CHJIOBBIE TPaHC(HOPMATOPHI MOCTOSIHHOTO TOKa». BecbMa CyIecTBEHHOH eCTeCTBEH-
[OM OJAEPIKKON U MOATBEPKACHUEM €r0 aJEKBATHOCTU OKAa3aJCsi M NEPBUYHBIA Xa-
)aKTep BCEX pa3pabOTOK: /10 MX IOSABIECHHUS HE OBUIO HUKAKMX aHAJIOTOB WM B II0JIE
PEHUs aKaJeMUYECKOH HAayKH, XOTsSI IOHATHS IEHHOCTH M yCWICHUS HH(OPMAINH B
nporeccax e€ mpeoOpa3oBaHMs YK€ HAUMHAIN MPOSIBIATHCS B TPYAaxX XapKeBHYa U
O. llIpetinepa. Ilo mroram yuacTust aBTOpa B KOH(EPEHIHMSAX, BHICTABOYHBIX MEPO-



MPUATHS U B IATEHTHOU IEATEIFHOCTH B TEUCHUN 0OJIee TPHUALATH JIET, B TOMICPKK
HOBBIX HaIlpaBJICHUI BBICKA3alIlCh Bce HamOolee OIM3KHE K HUIM HayYHBIE, TEXHUIC
ke o ropuamdeckue neHTpel Poccun: MOHUIIT, MOU, BOU, N'ockomuzobpeTeHr
u orpacneBas cTpykrypa AHCCCP B MO, co3nanHas emé akagemMukom beprom.
Teopus nHGOPMAITUI-PHEPTUN U NHPOPMAITIOHHO-YHEPTETHIECKUX CTPYKTYP PacIpc
CTpaHsUIIACh Yepe3 PEeaKIMK BEAyIIUX HAYYHBIX M HAYYHO— MOMYJSIPHBIX H3IaHUM [!
aKaJieMUIecKue ceMuHapbl [4]; e€ aJieMeHThl CO BPEMEHEM BOILLIM B yueOHBIE Kypc
TU u JIIIN[5,6]. LlenHOCTHOW HH(POPMANMOHHO-IHEPTETUUECKHI MOIXO0]] CTa
MPAKTUKOBATLCS. B TPYJaX MHOTMX OTEUECTBEHHBIX YU€HbIX [7]. 3a pybexom x
YTO JOKa3bIBAC€T IMEPBUYHOCTH ABTOPCKUX HHHIIMATHB, MOJOOHBIC Pa3pabOTKH HY
KEeM He MpeanpHHUMAIKCE [ 7 ]. PabOThI, KOTOPBIM aBTOP MOCBATHI OOJIBINYIO Yacl
coeit xu3nu (CTIIT), okaszamuch 0Gojiee TOJEPAHTHBIMH B 3TOM OTHOIIEHHH. OH
OBLTM TPOJODKEHBI OTACIBHBIMU CIIEUAINCTaMU, MeCTaMu 03 CChUIOK Ha TEPBO
UCTOYHHK (B CiTydae HH(OOPMAIIMOHHO-OHEPTETHYECKONH TEOPUH 3TO OBUIO TIOBCEMEC
HO), BKiouas skcreproB BHUUITID ¢ jecATHIETHUM ONBITOM YHHUYTOKEHUS Mate
puanoB nepBouctouHuka [ 8]. TIOMBITKH K€ TEOPETHUECKOTO OMMOHUPOBAHHS MM
KCTaTH, BEChbMa JIOTUYECKH MPHUBOJWIM K OTPULIAHUIO JaXKE€ BIIOJHE KOPPEKTHBI
TPaKTOBOK 3aKOHOB coxpaHenust [ 7.2]. IlpuuéMm dYacTh ONMOHHPYIOLIMX PALIPE]
JoxeHuH, nponBuHyThiX TeM ke BHUUITID B kauecTBe M300peTeHHMi, okazaiac
...HepaboTocmocobHo# [ 9].  ABTOp pacleHHBaeT 3TH ACHEKThl BOCIPUATHS €r
Ujeil Kak BIIOJIHE JIOTUYHBbIE MOATBEPXKACHUS MX TMEPBUYHOCTH U aKTyaJbHOCTH. I
1996 roay Teopusi cocraBHoro OMII u paspabotku B kinacce CTIIT Obutn moaTBef
KIICHBI OIIEHKOM 3K3aMeHa MexTyHapoaHoro xiopu B XKenese [10], ocobeHHO BakHO
JUIs HOBOTO HAIPaBJICHUS TEM, YTO CIEAYIOIEe MECTO B TOM k€ HOMMHAIUM IOy
4y Tpyasl Beecorosnoro Dnekrporexundeckoro Muerutyta [ 11], omHOro w3 Be
JIYIIMX [CHTPOB HMHHUIIMALMU HOBBIX uzaed B cepeaune 80-x.

B 0c000ii, 3aKIHOYUTENBHON YaCTH IpeIaraéMoil KHUTH, OCBAIIEHHOW HOBOU
TEOPHH 3JICKTPHUUYSCTBA, aBTOPOM BIEPBBIC MPEIIPUHSITA IOMBITKA (HUIOCOPCKO
330T€PUUECKOr0 aHajN3a MEepekUBaeMOro ceddyac He TOJIBKO HayKOH MOTrPaHUYHOT
COCTOSIHUSI, TIO3BOJIAIONIAST TIOHATH CMBICT HOBBIX HWHHUIIMATHB B IIEJIOM C TIO3MIIHF
CMEHbl BCEU MapaJiurMbl CyLIECTBOBAHUSA 3€MHOM uuBuau3auuu. IIpuuém, xpom
001epuToco)CKuX MPUYNH, K OOIMISIOCTYITHOMY HU3JaHUIO CICJIAHHBIX Pa3paboTo
MeHSI TOOYIHUIIN CITydau «OKCKIIO3UBHOTO BHEAPEHUS» UX MPEACTABUTEISIMU SBHO Hi
TYMaHHUTAPHBIX CTPYKTYp W CyOHAy4HOHW KyabTyphl. Kak Obl B IMOATBEPXKICHHE KOI
LMK JUTEPATYPHOTO 3CCE KHUTH, 0Ka3aJoCh, YTO MHUIIMATOPAMU MPOSIBICHUS KJIa
HOBOW JKCMAHCHM TIOBCEMECTHO MPHUMEHSIOTCS JETEPMUHUPOBAHHBIE METOIMKH M:
IIMHHOTO MOHUTOPUHTA, TOJHOCTHIO UTHOPUPYIOIIUE BOIPOCHI YECTH, 3IOPOBBS, HE
peIKo U camoii KH3HU HOBaTopa. B CBS3M C 3TUM aBTOpP UMEET OCHOBAHUE HA/IEATHC
YTO €r0 HHUIMATHBA B KHUTOM3JIaHHHM OyJeT MMETh HE TOJbKO HAYYHOE 3HAUCHHE
HO M TIOMOJKET OOILECTBY ONMpPaThcs Ha OoJiee 'yMaHHbIE Hayaja B CBOEM KOPIOpE
THBHOM MBIIIEHUH, YTO MUP 3€MJIA BCE K€ BBIIIET HA COBCEM HHOW IMYTh Pa3BUTHUS

0,1aroJapHOCTbIO



Jlononnumensnan _undopmanua 0 npoekme:
B mocnenyromux KHUTaX, MOCBAMEHHBIX TeMe «CTpykTypa Mupa»,
MIPEIoIaraeTcsi OCBETUTH CIECAYIOIINE BOIPOCHI :

(0. 2. «TEXHOTEHETHKA» ( Teopusi eMUHOTO WCYUCICHHS [CHHOCTHOW HHGOP-
fauuu-3Hepruy, [lepuoanueckuii 3aKOH B TEXHUKE, Y HUBEpCAJbHbIE 3aKOHBI Pa3BU-
'Usl, IPOEKTUPOBAHUS TEXHUKH U cpesibl o0uTanus, CUHTE3 CXeMBbl CUJIOBOTIO TpaHC-
)OPMAToOpa IOCTOSHHOIO TOKa, Teopus CUHTE3a alnepuoJUYECKUX HHTEJUIEKTyallb-
[BIX KPUCTAIIJIOB CBEPXCIIOKHBIX CUCTEM B IPHPOAE, TEXHUKE M CyOaTOMHOH MHKPO-
nektponuke.) Ha ocHoBe mapamurmer otHocutenbHocT Cokpara, [Ipotaropa, AHa-
‘caropa, OHHINTeHa MaHBl Hadajga COBPEMEHHOIO PEJIATUBHCTCKOTO 3HaHUS 00
KpyxarorieM Mupe.BriepBble pacKpbIBa€TCsl YUEHUE O MEXHO2EHAX , YHUBEPCAIbHBIX
IYelKax ypoeHell MUPO30aHUs - 4Yen06eKa, MexXHUKU, KoCmMoca, 0 eOUHOM UCHUcC-
lenuu ungpopmayuu u Inepeuu. Pemena 3amada cuaepretuku [lpuroxunaa — Kpo-
[ JaHbl OCHOBBI HAYYHOI'O QHAJIM3a M CHHTE3a CBEPXCIIOKHBIX HMHTEIJIEKTYaIbHBIX
HCTEM B INPUPOJAE U TEXHUKE
(1. 3: «CHJIOBBIE TPAHC®OPMATOPBI IOCTOAHHOI' O TOKA» (Cxemotex-
HHKa, KIaccuuKanus, KOHCTpyupoBanue u nepcrnektusbl npumenennst CTIIT.)
H. 4. </IUBEPCHO®UKAILIHA [IAPA/TUTMbI»  (HoBbie unen Ha 6aze Teopuu
COCTAaBHOTI'O AJIEKTPOMAarHUTHOI'O NOJISl B pPAJJUOTEXHUKE, B MOHUTOPUHIE OKpY-
JKaoIIel Cpeibl M METeOoyClIoBUi, B OWOc(epe M dHEpreTHKe.)
Conep:kanne JajJbHeHIINX pa3/eJOB NEPBOl KHUIH !

Iacte | : Teopusa nomokoe 3nepeuu
‘maBa 1 Teopema MOMOBUNOBA ...........cueieiesiiiaeiie e e -crp.1l
naBa 2 Mooeprusayus 3aKOHO8 INEKMPOTMEXHUKU ... .. evre s aneanrnen - cTp.14
naBa 3 Iomoku sHepeuu 6 31eKMpOINEMEHMAx ¢ UHOYKMUBHOCHbIO. - CTP.21
‘naBa 4 Homoku sHepeuu 6 OECMONIUBHBIX 2EHEPATNOPAX ......cvveveenrn. -crp.39
Lo (11 )3 (< PP - cTp.45
Iacte |l : (B manHHOIT pyKkomicH He 1aéTes)
‘napa 1. TICXO0O ..o e e e e e - cTp.
‘naBa 2. e T PP - CTp.
‘naBa 3. BMECMO NOONUCU «.....ooiieiiies it is it e i i v i sieenene = CTP.
Cnucok JuTepaTypbl M JOKYMEHTOB............... - ctp.47
KomMeHTapuM U BbIIEPKKU U3 NPUJIOKEHHIA........ - c1p.50
Konyenyua Ousznec-nnana u npuziacumenbHoe RUcCbMo ...- ctp.56
Jlucm noxkynameneii UMEHHBIX 8EPCUI .............. - cTp.59
JloroBop Ha MOCTABKY KHHUI  .............. - cTp.58
TIPHIIOKEHHUSA ... ... - cp.59-69

(parMeHThl KHUT'H, [TOMMEHOBaHHbBIE B CEpOM IIpUQTE,
HOCTaBIIOTCA I10 YCMOTPEHUIO aBTOPA



YACTDB |
TEOPUS TIOTOKOB DHEPI'MA
I'maBa 1

Teopema MoToB1wIioBa
1.

=

3anumeM TeopeMy YMoBa - IIoHHTHHTA, BBIpaXKaroUlyl0 OalaHC IOTOKOB
SIEKTPO-
MarHUTHOI BHEPTUH M COCTABIISIONIYI0O COBMECTHO C ypaBHeHHsMu Makcsesa (-
(byHIaMEHTAIBHYIO TEOPETUUECKYIO OCHOBY IPEIIECTBYIOIICH TEOPUH IIEKTPUIECTE

@ | *$[EH] xds = “P, 1, xds =
=W [ ITEE.ov* [, 1 ESy,

rae Iy - Bekrop IloiiHTuHra cymmaproro assekrpomaruutaoro noss (E; H) ; W'
CKOpOCTh HM3MeHeHHs dHepruu OMIL B 00béMe V BHYTpu moBepxHOCTH S; E o
HAIPSOKEHHOCTh 3JIEKTPUYECKOro II0Js, OO0YCIOBIECHHAS <«HEIIEKTPUUECKUMU» CHIIA
MH, HasblBaeMas CTOPOHHEH, WM, PEKe — «HEMAaKCBEIOBCKOI», TaK Kak He MM
eT (yHKUHOHANBHOH cBsi3u ¢ monem H mo ypaBaenusm (2); E - HanpsokEHHOCTI
JIEKTPUUYECKOTO MOJI, MMEIOIas Takylo cBs3b ¢ noseM H cormacHo um xe:

@) rotH=1 E+¢e0JE/ot;divH =0;
rotE =0-moH/ot; divE=-p/e;

rae mapaMmeTphbl dJIeKTPONPOBOAHOCTH | , MATHUTHOH M, , AUDIEKTPHUYECKON €
TIOCTOSIHHBIX OJTHOPOIHOM W M30TPOIHOI Cpelpl BHYTPH MOBEPXHOCTH S SIBIISIOTCS
HEM3MECHHBIMU CKAJSIPHBIMH BEJIHMYHMHAMHU.

TZ Jlng BeiBoma 3akoHa coxpaHenus (Gananca), 6onee yem (1) mpubmmxéHHOT
K pealbHON JJIEKTPOMAarHUTHOM cpele B JJIEKTPOYCTaHOBKaxX, OyleM paccMarpu
BaTh B TOM ke 00béMe V B cocraBe ojnoro obmero nosisi ( Eg; Hy ) cymmy n>
B3aMHO He3aBUCUMBIX OM mojell MakcBelIoBckoro tuma, BekTopel E; u Hj xotc
pBIX CBsi3aHBI C COOTHOUIeHHUsMH (2) BHyTpHu Kaxmoro i-ro (j-ro) moisi, TO eCTb -
opu i =j . Ecnu sxe wHmekcel i,j mpu Bektopax E,H He coBmamaror, T
cootBercTBytomee OMII, oOpasyromieecsi B NPOCTPAHCTBE IPOCTHIM HAJIOKEHHE
(cocraBnennem) 3THX TOJICH MO MPUHIKIY CYNEPHO3UIHMU, OyIeM OTHOCHUTH K «Hé
MAKCBENIO6CKUM», WIH «COCHAGHBIMY» DIICKTPOMATHUTHBIM TOJSIM ( K nosisam ums
pex). CocraBapiM DMII B Takux ciydasx sBISIETCS, HANpHMep, Kak OyJeT MoKasar
B nanbHeimeM, moje, Bo30ykaéaHoe B CTIIT B MarHUTHOM H3MEPEHHUHU TIOCTOSHHBI



'OKOM CHJIOBOM OOMOTKH, @ B 3JIEKTPUYECKOM H3MEPEHHUH - IEPEMEHHBIM OCHOBHBIM
faCrHATHBIM TIOTOKOM TpaHcopmaropa (TOKoM HamarHumuuBaHus). COOTBETCTBEH-
[0, OHO 0Opa30BaHO CTATUYECKHM MAarHUTHBIM IIOJIEM IIOCTOSIHHOTO TOKa M BUXPEBBIM
nexkTpudeckuM moneM 3¢ dexra camomHaykiun. Kommdectso sHeprun W B 00BEMeE
/ 3ammieTcs ¢ UCNOJIb30BaHMEM BbIpakeHHH a1 cymm BektopoB E m H mornei,
xomsamux B cymmapuHoe OMII, crnemyromum o0pazoMm !

3) w= /2 fv E.5dv m/2 fv H.% v =
—e/2 [, (ZE)2 v mizf, (Z.Hi)? v,
. CKOpPOCTb HU3MCHCHHUSA 3HCPIHUU W B 00BéMe V COOTBETCTBEHHO paBHa

2) W':edeZnEi R Ej v *
* I’vaani 2 Hj'xdv |

UM, ¢ y46TOoM BblpakeHHH (2) U HANPSHKEHHOCTEH JJIEKTPUYECKHX M MarHuT-
(BIX MOJICH, BXOILNIMX B CYMMapHOE JJIEKTPOMarHuTHoe mnoyie mo Teopeme (1) ,

5) W= fVZn Ei%2 n(rot Hi-1 E;)xdv-
-J 2 H i X rot Ej xdv.

Tocne meperpynmupoBkn ypaBHeHus (5) nmeeM :
-l-

6) w’:-fV Zn(-Ei ¥ot Hi*H i xrot Ei)xdv-

{f\,zn,ilj(-Ej)XOt Hixdv *fVZn,il,- Hixot Ejpdv}-

- .[v 2 i Ept Eixv - _[V 2.l Ei2 xlv.

CoryacHo Teopeme ['aycca, mHTErpan B IIEpBOW CTPOKE ypaBHEHHS 6, KaK AUBEpreH-
st BektopoB Il mo o0béMy V , paBeH IOTOKY B IIOBEPXHOCTh S CYMMBI BEKTOPOB
T; makcBenoBckux OMIT (E;; H;). AHamoru4HsiM 00pa3oM, WHTErpajbl BTOPOW
TPOKM B YpaBHEHHH 6 BBIPRKAIOT IOTOK B MOBEPXHOCTh S CYMMBI BEKTOPOB
Totintunra IT; j HemakcBerutoBckux ( coctaBubix ) noneit ( E i ; Hj ). IlepeHocst atu
IBIpaXKEHUs B JeByI0, a W' - B IpaByIo 4acTi ypaBHEHHUs 6 ¥ BBOJS BHIPAKEHUE JUIS
ileKTOpa TOKa Mo 3akoHy Oma



7) Ji=1Ei=E/r,

IMoJryqa€éM HCKOMOE€ MAaTE€MaTUYCCKOE BBIPAXCHUE, HWMCHYEMOE MHaJIe€ KakK

" Teopema MomobuioBa "
(meopema M)

)
453[E5 Ha]>dS = §5 I, XdS:

=2 Sﬁs i xds * 2. fﬁs ITij s =
= 'W,'zn,iljf\/Ej §ixdv -2 nf\,l‘ >_'fi2><dv :

yuTaeMas CIeIyIInuM 00pa3oM:

IMotok snepruu cymmapHoro OM moist B MOBEPXHOCTh S COCTOMT U3 CyMMBI

MOTOKOB JHEPruu MakcBelUIoBckux (i i) u cocraBHbIX (ij) OM moneit, u mpespa-
IACTCS BHYTPH MOBEPXHOCTH S B CYyMMY COCTABISIONIMX MOTEPh ( IMBEPTEHIHN,
OM »sHeprun B 00béMe V 3TOH NOBEPXHOCTH :

4 1%
- sHepruu W' , B34TOH MAarHUTHBIMM M 2jieKkTpuueckumu nomssMu Hj u E;j;
- 3JIGKTPHYECKON SHEPrud , B3ATOH | —MH HCTOYHHKAMH HAmpsHKeHHs Uj MpH

A
IPOTEeKAaHHH Yepe3 HUX TOKOB Jj , CO3IAHHBIX |-MH HCTOYHHKAMU TOKA ;
- DNEKTPUYECKOH DJHEPTuH, Nepexomsliell B TEeII0O B MPOBOISIIICH cpene IIo-

CPeICTBOM HaBEIACHHBIX B HEW TOKOB Jj.

IIpu sToM BTOpO# cIpaBa HHTErpan B cTpoke ||| BelpaskaeT MOIIHOCTE HCTOUHW
KOB, Ha3bIBA€MBIX B KJIACCHYECKOW TEOPUH DJIEKTPUUYECTBA «CTOPOHHMMU», a 3HAK
«—» OTPa)arT MPOLECCH MPeoOpPa3OBaHMsI BUIOB MOIIHOCTH .

Ilo cpaBuenuio ¢ teopemoii (1), B Teopeme (8) CrosT Te Ke 3HAKH, 3a HCKIIK
YeHHEeM 3HaKa «MHUHYC» [lepe]l TEeIUIOBBIMU MOTEPSIMH ToKa. OTO OObACHAETCS Ten
yto npu BbiBoAe Teopembl (1) (W. E. Tamm. OcHoBbI Teopun anekTpuyectsa. 198¢
Ana noacafgkn B Heé€ Hanpsk€HHOCTU E oo, , OTCYTCTBOBABIIEH B HCXOAHBIX YCII
BHSX, WCIOJB30BaH TaK Ha3bIBaeMbId «000OMEHHBINA 3akoH Oma» (¢

”~
j =1 x(E + E.,),
MIPeCTaBISIONIN, IO CyTH, Takke W Bropoil 3akon Kupxroda
”~
(10) rq4 =E+E.,,
a TaKkXke W BbIpakeHHe A OajaHca MOIIHOCTH B OJHOKOHTYPHOH 3JEKTPHUECKOH
nemd «E -1 -E ¢, »!



- ~ 2
11) JXE = J XE,-I X]J .
3 aHHOW LEMM TajJeHHe HAnpsoKeHust X] Ha CONPOTHBIEHWA I WIPAeT pOIb
\eKTOpHOH monpaBky s Teopemsl (1) mpu 3amene B Hell -E Ha E . TTockombky
[pu 3TOM 00a MOCJIeIHNX BBIpaXkeHHs B TeopeMe (1) B ciiydae aHaNM3a 3JIEKTpUIeC-
MX Lenell OTHOCATCS K OJHOMY M TOMY XK€ JJIEKTPUUECKOMY KOHTYpY, TO E o B
ootBercTBUM ¢ (10) oxaspiBaeTcst HampasieHHOW BctpeuHo E m cormacHo mane-
[MI0 HAMPSDKEHHS [ X] , 9TO M OTPAKEHO PA3HBIMU 3HAKAMH MEPE] HUMH.
> ToukH 3peHus 3Tux pasznuuuii Teopem (1) u (8), BeIpakeHHe I OamaHca MOTO-
'oB sHeprun (8) mpexacraBnsiercs Gonee OrHYHBIM. B HEM BCe cnaraeMbie B CTPOKE
[l ompexneneHbl Ha PaBHBIX YCIOBHAX, 0€3 MHIMBUAYaIbHBIX IIOJACTABOK, HMEIOT
VIHH U TOT e 3HaK (MHHYC) U OAWH OOHiA (HU3MKO-MAaTEeMAaTHYECKHHA CMBICT -
)acxoxeHne ( JUBEPreHIMs ) SHEPruy, BTEKaloleld B 00bEM dYepe3 MOBEPXHOCTH S
i Bujie motoka BekTopa Ily . Bmecte ¢ TeMm, emé oaHO, Oojee TiyOoOKoe OOBsCHE-
e paznuunsi B 3Hakax TeopeM (1) um (8) ocHOBaHO Ha MOHMMAHUM MPUHIMIIH-
JIHOH Hedocmamounocmu 3axoHOB Kupxroda, m oma paccMaTpuBacTcs B CIENy-
OllleH, BTOPOM TIJIaBe 3TOM KHUIH.
=3 s dopmanusauuu pasnnuuil MakCBEIUIOBCKMX M COCTaBHbIX DM moneit
HyTpu o61ero (cymmapaoro) OMII ( Eg ; H 3 ), 3anuiuem cornacuo (2) cnemayromuii
;putepuii cocraroro nost, KCII ( kpumepuit epemenno - 6e3 Konkpemnozo umeni,
vin " umapex” ).

12) OH/ JE;* M (H;; E)) ,

rne M (H;; Ej) = e/m{rotE; /(| Ej- rotH;) },
)Ie3yJIbTAT KOTOPOTO MOXKHO OIPENENUTh TAKKe M IyTEM MPOCTOrO BUPTYAITEHOTO
KCIIEpUMEHTA 110 U3MEHEHUI0 HanpshkEHHocTH Ej 1 perucrpanuu cOOTBETCTBYIOLIUX
io3myiieHudt H; .
Ipumeuanue:. oesvivannpiv GopMynaMm, 3akoHaMm M ¢usndeckuMm 3¢ddexTaM HOBOI
€OpUM B JaibHEWIIeM OyAyT NpHCBAWBaThCS KOHKPETHBIE MMEHa IO IpaBHIaM,
'CTAaHOBJICHHBIM M3JATCJILCKUM ITPOCKTOM KHUI'U.

3pIBOIBI K riaaBe 3.2.1:

. MaremaTh4eckn J0Ka3aHO, YTO JHEPrusi MEXIy OOMOTKaAMU BO3AYLIHOTO TpaHC-
JOpMATOpa MEePEHOCUTCS Yepe3 CBOOOAHOE MPOCTPAHCTBO MEXIYy HUMH H3JIyYeHHU-
‘M COCTaBHOI'O 3JIEKTPOMATHUTHOTO MOJs, OOpPa30BaHHBIM HAJIOXKEHHUEM BHXPEBO-
0 DJIEKTPUYECKOrO MOJIsi TOKA HAMArHUYMBAHWS Ha MArHUTHOE IOJIE PacCEeHBAHUS
WIIOBBIX TOKOB B ATHX OOMOTKaX . 2.
IpeoOpazoBanue sHepruu B TpaHchopMaTope sBIsieTcs: MHOro(ha3oBbIM IpoIiec-
OM, OCHOBaHHBIM Ha B3aUMOIPEBPAIICHUH JyalTUCTUYECKH CBS3aHHBIX MEXIY CO-



0011 TeHepaTOPHBIX M HArPY30YHBIX (OPM 3JIEKTPOMATHUTHOTO M BICKTPHUECKOT
HOJEH.

3. OddeKT >MeKTPOMATHUTHOM HWHAYKIUH B TpaHc(opmaTope SBISETCS ONOCPEa
CTBOBaHHOM (OPMOH NpEACTABICHHS HOBOTO YHHBEPCAJIBHOTO 3aKOHA BO30YKaE
HUS 3JIEKTPUYECKUX HAIMPSOIKEHUH, 3JIEKTPUUYECKUX W JJIEKTPOMAarHUTHBIX MOJEH I
IMCTUYECKVMH CBSI3aHHBIMH C HUMH OJHOWMEHHBIMH (PU3NYECKUMHU (DaKTOpaMH.
4. [ToMMMO IyaJqHCTHYECKH CBS3aHHBIX (DOPM NpEACTaBICHHUS (PU3NYECKH OIHUX I
Tex ke cocTaBHbIX OMII, euympu WHIYKTUBHO CBS3aHHBIX HMPOBOJHHKOB CYIIEC
BYIOT M YYacTBYIOT B Ipoleccax B3auMoIpeBpamieHus OM sHeprun (usnuecku pa
HOPOJHBIE AyaibHbIEe (DOPMBI MONEBOH Marepuu - coctaBHoe OMII ¢ nomenyuane
noim 3nekrpudeckuM noneM (BJIC u OTC) u cocraBroe DMII ¢ uxpesvim diek
TPUYECKHM TIOJIEM.

322 TpanchopmaTop ¢ MAarHUTONPOBOAOM

Hcnonb3oBaHWe MarHUTONPOBOJA ISl YBEJIMUSHEUs IOTOKA 3JIEKTPOMArHUTHOU
9HEPruM MeXJy OOMOTKaMu TpaHc(opMmaTopa NPHBOMUT K aKTyalbHBIM TEXHUKO
9KOHOMHYECKMM pe3ylibTaTaM B YacTH YJYYLIEHHS €ro Macco-rabapuTHBIX M JHEf
rONOTPeOUTENbCKUX MapamMeTpoB. IIpuuém 3TOT mpuéM B KOHCTPUPOBAHUH, C TOU-
KM 3pEHMSI COOTBETCTBYIOLIEH TeopeMe M HOBOM TEOpUHM JJIEKTPUUECKUX MAalluH
6onee 3(h(HeKTUBCH , HEXKEIU YBEJIMYCHUE YKCIAa BUTKOB €ro OOMOTOK:
1). Cornacho (32-34), mpu TOM XK€ PEaKTHBHOM TOKE MEPBUYHON OOMOTKH, OC-
HOBHOM MarHMTHBIA INOTOK TpaHc(OpMaTopa C MarHUTOIPOBOJOM, HAIpPsKEHHOCTI
BUXPEBOI'O DJIEKTPUYECKOTO TOJISI €ro OOMOTKM M COOTBETCTBYIOLIMH MOTOK SHEp:
run COMII (45) u3 He€ B M paz Gorvuwie ,9eM B BO3AYLUIHOM TpaHcdopmarope

COOTBETCTBEHHO, MpH Mepegade MexTy OOMOTKAaMH OJHOTO M TOTO K€ MOTOK:
SHEPTUH, MOXHO B COMHU U MbICAYU pa3 YMEHBIIUTb PEAKTUBHBIH TOK TpaHCQOp
Maropa, 4ro Jxocturaercs, cornacHo (43, 44), coomeemcmeyowum yMEHBIICHHE!
YyciIa BUTKOB B OOMOTKax TpaHcdopmaropa. YUWTBIBas, YTO TaKOe CHIIKCHHUE B
ca M Macchl OOMOTOK JOCTHUTAeTcsi 3a CYET HCIIOIb30BaHWS MAarHUTHOTO MaTepH
aja TPUMEPHO TOro K€ BEca, YTO M MUHHMH3MPOBaHHAs OOMOTKA, MOXKHO CI
pa3 yoeautscs B d¢dexmusnocmu NAHHOTO TMOAXOJa B KOHCTPYHPOBaHHWH. TeXHH
YeCKH OHa OOBACHIETCS TeM , YTO MarHWTHas CpejAa yiaydlaeTcs 3/ech 3a cué
M3MCHEHHSI KayecTBa, a MapaMeTpbhl OOMOTOK - 3a CYET M3MEHEHHUS KOJINYECTB:
BEILECTBA.
2). CoOTBETCTBYIOIIEE YMEHBIICHHIO PEAKTHBHOIO TOKA OCJIabJICHUE NMepeMeHHBD
MarHMTHBIX MOTOKOB PACCEMBAHMS TOKAa HaMarHWYMBAaHUS TpaHchopMmaropa, HE HE
Cymx cornacHo (45) HUKakuX MHOJIe3HBIX (YHKIHW, BBI3BIBACT COKpAILCHHE COIY!
CTBYIOLIIMX MM IIOTEPh SHEPTMM Ha MAaKCBEIJIOBCKOE HEOOpaTHMOE H3IIydeHHe, Hi
HepeMarHMYMBaHUE BEIECTBA BHE MAarHUTONPOBOJA TpaHc(hopMaTopa M Ha BO30YX
JICHUE 3JIEKTPOMArHUTHBIX IIOMEX B OKpYXKaloIleH cpere.



Jlis Gosee meTanbHOrO TMOHMMAHUS POJIM MarHUTONPOBOJAa B TpaHchopmaTope
i CBETE HOBOM KOHIENIUH IIOTOKOB SHEPTHH, MPEACTABUM IPOCTECHIIYI0 MOJEIb
‘paHcopmaropa ¢ AByMsS HAEHTUYHBIMH OOMOTKAaMH Ha IPOTHBOIIOJIOXKHBIX CTO-
oHax [I-ob6pasHoro marautomposona (Puc. 9):
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Puc. 9

MarHuTHbIe MOTOKH, MO CPABHEHHIO CO CXEMOW Ha PHUCYHKE 8, mpeTepneBaroT Cy-
lleCTBEHHbIE U3MeHeHUs. CHIIOBbIE JIMHUM MarHUTHOTO TIONS BOJM3M MPaHULIBI Mar-
[UTONPOBOJA HCIBITHIBAIOT JIOKAJIBHOE HCKPUBICHUE U HMEIOT OPTOrOHAIBHOE Ha-
[paBJICHUE K €ro IMOBEPXHOCTH, UYTO OOBSCHSAETCA TallleHHeM TAaHT'€HIUAIBbHON co-
TaBJAIOLICH OIS MAarHUTHBIM IIOJIEM JMIIONEH MarHUTONPOBOJA, OPUEHTUPOBAH-
[BIX KacaTeJbHO TpaHuile BeriecTBa. ( ITa 0COOCHHOCTh MArHUTHOTO MOJS HA Tpa-
MIe cpeia, MoYeMy-TO He IMpHU3HaHHas B CBOE BpeMsi penakiueil xypHana DJIEK-
"PUYECTBO, Ha camMOM jene XOpOIIO U3BECTHA B TEOPHM JJIEKTPUYECKUX MAIIHH.
3 paMKax K€ HOBOM TEOPHH JIEKTPUUYECTBA BIIEPBBIE BCKPHIBACTCS €€ IIEpPBOIPUYUHA —
TO HEM3BECTHBIE paHee dPPEKTh IPETOMIICHHS, OTPAXKECHUS, CKOIBKEHHUST U COCIH-
[EHHSI TIOTOKOB JHEPIUU cOCTaBHOro OM Mo, MajaroluxX K3 CBOOOIAHOTO Ipo-
TPAHCTBa Ha MOBEPXHOCTh MAarHMUTHOTO BemiecTBa.) CoOTBeTCTBEHHO, BekTOp [10iiH-
UHra COCTaBHBIX OM IHoOJed, MepeHOCAIIUX 3HEPrur MeXJTy OOMOTKaMM TpaHC-
yopMaTopa, He UMeeT HOPMalbHOM COCTaBJISAONIed BOIM3M TPAHUIBI C MAarHUTOIPO-
ionoM. [Toroku sneprun COMII 00TeKaloT ero MOBepXHOCTb, CYIIECTBEHHO HE IIpO-
(MKasi BIIyOb MarHUTHOTO BELIECTBA, KOTZa OHO MMEET JOCTaTOYHO OOJIbIIOE 3Ha-
enre MarHuTHON mponunaemoctu (Puc. 10). Ecnu xe mpuHmMmath B pacyét obe
'3aMMHO ypaBHOBEIIUBAIOLIUE JPYr ApPYyra KacaTEeJIbHBIE COCTABIIIOIUE MAarHUTHBIX
[0JIe BellecTBa M MaJaromero Ha Hero notroka sHeprun COMII, To poxngaercs



BEChbMa JIOTMYECKOE, B KOHTEKCTE HOBOW TEOpUH, O00O0OIIEHHE YHHBEPCAIHLHOIO 32
KOHa snekTpuueckoit uHaykinuu (18,19) Ha 00nacTh MAarHUTHBIX TOJICH M HAIPSIK(
Huil. bonee Toro, ¢u3nyeckas pealbHOCTh CYNIECTBOBAHHUSI 00CUX TaHTCHIIUATIbHBL
COCTABJISIONIMX MarHUTHOTO TOJII OpU HajeHuu mnortoka sHepruu COMII Ha no
BEPXHOCTh MarHUTONPOBOJA CBHJCTEILCTBYET Kak O peanbHOCTH 3(QeKra Bo30Y*

v
JIeHWs Harpy3ouHoro siektpudeckoro monst E'y B oomorke KM mMeHHO »ieKkTpr
v
yeckum mosieM K reneparoproro COMII (a He M3MEHEHHEM MArHHUTHOTO IMOTOKA
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KaTylIKA WHAYKTHBHOCTH), TaK U O peaﬂbHOCTI/I
MHorocgazosoro mporecca (cM.cTp. 27) mpeobdpa3oBaHus OTOKA IHEPrHH, MaJAIOIIC
Ha DJICKTPUYCCKUE U MArHUTHBIE KOHTYPLI.

B wurore mpencraBiseTcs BO3MOXHBIM C/eNaTh CleAylolue (QyHIaMeHTaIbHbIE

BBIBOJIBI O HAJIMYMM HOBBIX (u3nyeckux 3((HEeKTOB B pacHpOCTPAaHEHHH IMOTOKOB
OM bsHepruu, OJHOMY U3 KOTOPBIX aBTOp INPUCBAWBAET MMEHHOE Ha3BaHUE |
1. TloToku OSHEpPruM IepeiaoTCs MEKAY DJIEKTPUYECKUMH LEMsIMH MalluH 4epe
CcBOOOJHOE MPOCTPAHCTBO U B (HOpME H3IYYEHHUS COCTaBHBIX DM TOjeH.
2. HarpaHunax ¢ MarHUTHBIMH LETISIMH TOTOKH dHeprun COMIT nposBisitoT cBoiic
Ba npenomaenust, ompaxcenus u coedunenusn (" Ipgexmvr Hmapex " ) Tpackt
pHUH TMOTOKa C MOBEPXHOCTHIO MarHUTHOH 1enu (pucyHok 10; ywactku Ne Ne 1- 4
3. CoOTHOLIEHHE MEXAy OTKIOHEHHOW YaCThIO TOTOKA SHEPTHH M €T0 YacThio
npoxoasmei B 00bEM MarHUTHOTO MaTepHaia, 3aBHUCHUT OT COOTHOIIECHHWS MarHu1
HBIX NapaMETPOB CpEX, U MOXKET OBITh 0XapaKTEPH30BAHO COOTBETCTBYIOIIMM “KO3(
(DUIIEHTOM OTpakeHUs MOTOKAa YHEPruu’ :



46) K,=1,/1I, . 4.
Hcxona w3 0OLIHOCTH 3aKOHOB PacIpOCTPAaHEHUSI NOTOKOB IHEPTUU B IEKTPU-
[ECKHX W MAarHUTHBIX IIEMsX, MOXKHO YTBEPXKIaTh, YTO aHAJIOTHYHBIE 1O ILI. 2,3
BOMCTBA MPOSBISIOTCA M I MOTOKOB 3Heprun COMII Ha rpaHuie ¢ anexTpuyec-
MMU TCTISIMH.
JrmetuM, 4to cBoiictBa COMII mo m.2 cymiecTBEeHHO TIy0O)ke CBOMCTB KaKHX-JH-
0 JIPy'MX €ro aHaJloroB, BKJIOYas MarHUTHbIE MOTOKH, B YacTH IOJ00Hs C 3a-
‘OHaMU TUAPOJMHAMUKU. B CBOE BpeMmsi aHAIOTMYHBIE CBOMCTBA IIOCIEIHHUX I103BO-
mau  MakcBeluly clienath KadeCTBEHHYIO KapTHHY IOBEAEHHS IOTOKOB MarHMTHO-
0 moussi BechMa 3()eKTHBHOW OCHOBOH eIlE OJHOIM HAy4YHON JUCLUILIMHBI - MarHUTO-
UAPOJUHAMUKN U yUeHMS 3JIeKTpOMarseTusma B 1iesoM. COOTBETCTBYIOIEE Tep-
TMHOJIOTHYECKOE 00ecIiedeHre HOBOM TEOpHM JJIeKTpuuecTBa M e€ pasziena o Imo-
okax sHeprur COMII BkiIOYaeT aHAJOTMYHOE HAaWMEHOBAaHHE “DHEProruApOAUHA-
mKa” .

3.2.3

IToTokn MomHOCTH B CHJI0BOM TpaHcdopMmaTope
nocrosinHoro toka (CTIIT)

HUctopuyeckas
mpaBka. C MOMEHTa BO3HMKHOBCHHS HMPAKTHIECKOW 3IIEKTPOTEX-HUKH , KOTOPHIM
fO)KHO CUWTATh ITIEPBOE TNPHMEHEHHE CHIOBOTO TpaHcdopmartopa B 1876 romy mis
ceemiernst JlyBpa cseuamu [1.H. SI6noukoBa, “TtpanchopmaTopbl ¢ oOMOTKaMH Ha
[OCTOSSHHOM TOKe” paccMaTpHBAINCH JIMING B KadecTBE (DaHTACTH-YECKOH, XOTA U
ileCbMa 3aMaHYMBOM 3aJladyld TEOPHH DJEeKTpHyYeckux MamuH [11]. Moxer OBITb,
[MEHHO TI0 3TOH IpHYMHE K €€ PEHICHHIO W IIOJACTYNAIN HE OJHH JINIIb H3TOU
TOHOIIONBHONW Hayku. Tak, B HAYYHBIX Kpyrax OBIIM M3BECTHBI HOMBIT-KH PEIICHUS
€ kak akagemukom II.JI. Kamuue#t, Tak H, yXe B HUCTOPHUYECKH HE-JaBHEE BpEMs
akazeMukoM JI-m , orkazaBmmmces ot ornaménHoil um B AH CCCP mmpoxoit
iporpammbl “pemenust npobnemsl CTIIT” mocne 3HAKOMCTBA € IMKIIOM aBTOPCKHUX
CBHJICTENILCTB HA yXKE CO3/IaHHBIC “JacTHUKOM™ u300pereHwus [1]. B
[POTUBOIIOIOXXHOCTD QUHAHCOBOMY 20CWIMYpMY 3aAadd, aBTOP CTPOMI CBOU
[CCIIEIOBAHNSL Ha 6a3ze HAy4yHblX TPUHIUIHAIGHO HOBBIX npeocmasieHuti paspa-
oTaHHOH ¥M c¢ Hadama 1971 roma oOmield TEOpHUH NPOCKTUPOBAHHUSA TEXHHUKH H
'BITEKAIONIETO M3 He€ yHHBEPCAIBHOTO DEIICHHWs TeXHHUYEeCKHX 3afad. [Ipmuém mo-
JIeIHEE MCXOIUT HE W3 U3BECTHBIX JSMIUpHUYecKuX annpokcumanuii TPU3 wnun
ke 9MCTO (DM3MUYECKUX 3HAHWH aKaJeMHayKd, a W3 (yHIaMEHTAIbHBIX 3aKOHOB CH-
[EPTEeTHKH, KaK EIWHON TeOpHH pa3BUTHS Mupa M NPOEKTHPOBaHUS B HEM cQepbl
)ouTaHus 1uBMIIK3anuu [4], npenckazaHueix paboramu ['abpuans Kpona [16].
[ocne myOmukammit aBTOpckux pabor mHTepec K CTIIT co cTOpOHBI HAaydHO-TEX-
[MYECKUX IIEHTPOB BO3POC TAKXKE M B CBSI3M C Y)KECTOUEHHEM H3BECTHBIX TpeOoBa-
M1 HAayYHO-TEXHWYECKOTO Iporpecca W OXpaHbl OKPYKAIOIIEH Cpessl:

). MoOWIBHEIM TOTPEOUTENIAM BIIEKTPOIHEPIHH HOBOTO ITOKOJICHUS OKa3alliCh
ICTPO HEOOXOAMMBI KOMIIAKTHBIE TpaHC(opMaTOpHBIE NMpeoOpa3oBaTENH, MPHUHIIUIIN-
JIFHO TIPEOJOJICBAIOIINE I'PaHUILy pocTa 10 3akoHaM Buimapa (To ecTb —c pesko



YIy4IIEHHBIMH, B JIECATKM M COTHH Pa3 MAaccOrabapUTHBIMH IIOKAa3aTeNsMH, C Kaf
IMHAJIBHO MHBIMH (DaKTOpaMu J>HEProcOSpe:KeHHs M IKOJIOTHH).

2). HoBble BEICOKHE TEXHOJIOTUH TPEOYIOT 0CO00 BBICOKOTO KadecTBa JJIEKTPOIHE[
rud  OONBINONH MOIIHOCTH - OBICTPOAEHCTBYIOIIETO YIpaBICHHS €€ MapamMeTpamr
JUIS TIOZJICp)KaHUS HEOOXOAMMBIX XapaKTEPUCTUK TEXHOJIOTHYECKOTO IIpoIlecca.

OT0 OTHOCHTCS Kak K cdepe HMH(POPMAIMOHHBIX TEXHOJOTHH, OCOOEHHO B peru

oHax CIIA, rae mo 3TOM NpUYMHE NPOUCXOAWIM KPYIIHbIE aBapUMHBIE OTKIIOYE
HUS SHEPrOCHCTEM, TaK M K cdepe 0OpabOTKH MaTepHasoB - K IUIA3MEHHOH U DJICK
TPOJYrOBOM CBapKe, HAIBUICHHIO, HJICKTPONPHUBOAY, TambBaHuke u mpd. CoBmerr
HHME JK€ 3a/1a4d MOBBIIICHWS YaCTOTHI MpeoOpa3oBaHMS [UISA JIy4IIETro YIpaBIICHUS
MOTOKOM TEXHOJOTHYECKOH 3HEPrMM M 3a/laud MOBBIIICHHS YCTAHOBJICHHOW MOIL
HOCTH HCTOYHHMKA NUTAHHUS CHOBA BBIBOJUT NPOOJIEMY NPOEKTUPOBAHUS ITOCIICTHE
ro Ha TIPEONOJICHHE NPHHIMINAIBHBIX 3allPETOB 3aKOHOB pocTa TpaHcdopmarop:
no Bunmapy.
3). Co3naHbl peanbHBIE IPEINOCBUIKH JUII KOMIUIEKCHOTO CBEPXIPOBOMSIIECTO HC
MOJTHEHMST y3JIOB OOJBIIMX 3JIEKTPOYCTAHOBOK HA IOCTOSHHOM Toke. OmHako Juis
TpaHc)oMaTOpoOB B cOCTaBe 3THX Y3JOB IIpo0ieMa HE pemiaeTcs B NPUHLUIE, Ta
KaK COCTOSHHE CBEpPXIIPOBOANMOCTH OOMOTOK IOCIECOHHUX (PU3NYECKH HECOBMECTH
MO C TIEPEMEHHBIM XapaKTEepOM CHJIOBBIX TOKOB B HHUX.

Kak nokaszanu pesynbraThl npoBenéHHbIX uccienoanuid, CTIIT B npunuune pe
IIAOT MEePEeYUCIICHHbIEe 37ech NpoOieMsl (cM. pucyHok Nell), W mpH 3TOM KOMIUL
MEHTapHbl K TEHJCHILUSIM Pa3BUTHS IIOJYIPOBOJHUKOBON TEXHUKH, TEXHOJIOTHH W
KOHCTPYHpOBaHMs TpaHC(opMaTOpHBIX mNpeoOpasoBareneii. bonee Toro, cama wnae
CXeMomexHu4yecko2o PpelIeHus] TEXHUYECKHX 3a/ad, Ha KOTOPOl OCHOBaHO H300p
teare CTIIT , B MUBIIM3AIMOHHOM IUTaHE OECCIIOPHO MPEIIIOYTHUTEIbHEe, YeM [
IIEHWE MX CO3JaHWEM HOBBIX MAaTepHalioB M HOBBIX BJIEMEHTOB YIPAaBJICHHS, Tal
Kak BeAET K SKOHOMHH TPYHOBBIX, IPOMBIIUICHHBIX M MPUPOJHBIX pecypcoB. B k
gyectBe mpumepa ckaxy, uto B 70-¢ romel CCCP omcmasan ot CIIA 1o ypoBHI
MOJIYIIPOBOAHUKOBOW TeXHMKH Ha 15-20 jer, 0JHAaKO CXEeMOTEXHHYECKUE DEIICHH
B 00JIaCTM MarHMTHON 3aluCH HOJHMMAIH COOTBETCTBYIOIIME TOKA3aTeNd 3arloMY
HAOIIMX YCTPOWCTB HA TOPSAAOK 6bliie 3apyOCIKHBIX.



“xemorexuuka CTIIT. B mnane cxemorexnuku koHCTpykiuio CTIIT ycnmoHO
10’KHO PAa3JeNMTh Ha DJIEKTPOMATHUTHYIO M 3JIEKTPUYECKYIO YacTH - Ha COOCTBEHHO
‘paHcopMaTop M Ha cXeMy YIpaBICHUS PEKHUMOM ero paborel. B coBokymHocTH
'HA TIPEJICTABJISAIOT CO00i HOBYIO, paHee IMyCTOBAaBLIYIO MOA00JIACTh MHAYKTHBHO-
'MKOCTHOT'O T10/100MsI M HOBBII Kiiacc npeoOpa3zoBatesyield, CHMMETPUYHBII Kilaccy eM-
'OCTHBIX Jenuteneil (yMHOXHTeNeH) HAmpsHKeHHs. DTH U APYTHE aCleKThl TEMATHKH
CTIT Oynyr ocBewieHbl B MOCIEIYIOIIMX KHUrax HACTOSIIEr0 MPOEKTa.

0 Hz
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uc. 11.

Cumeonuueckue obnacmu ycmoiiuueozo gyuxuyuonuposanua (0Y®d):

1. CuiioBBIX HM3KOYacCTOTHBIX TPaHC(OPMATOPOB IEPEMEHHOTO TOKa,

2. BBICOKOYACTOTHBIX TpaHC(HOPMATOPOB NEPEMEHHOIO TOKa,
3. CwioBbix TpaHC(HOPMATOPOB MOCTOSHHOIO TOKA.
Tosepxnocms Buomapa 6 ¢opme eunepborouoa npeocmasisiem coboii OYD
NPAOUYUOHHBIX  MPAHCHOPMAMOPO8 NepemMeHHo20 MoKa , a NPUHYURUATbHbI
popwis eé npeobpaszosamenimu Ha 60aze CTIIT ompadsicén yciosHo Kybuueckot
hopmout OV @ nocneonux (ma camom oene OY® CTIHT, nosepxnocmes umapex, 8
DAMKAX Cywjecmeyloujell MexHU4ecKou napaoueMvl NPUHYUNUATILHO HUYEM He
12PAHUYeHQ).



JJyieKkTpUueckue W 3Heprernyeckue mpoueccslt B CTIIT.
PaccMoTpuM MoOfienib TIOTOKOB MOIIHOCTH B TpaHcdopmarope (Puc. 9) mpu ycnosi
o0TekaHHst ero OOMOTOK ITOCTOSHHBIMU CHJIOBBIMH TOKaMH 47
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12 npu Toke HamarHumuuBamus |y, u
HAlpsHKEHUsIX Ha MEPBUYHON M Ha BropuuHoii oomorkax U, Uy, mpexcrasienm
3HaKomepeMeHHbIME (QyHKIMsIMA (Puc. 12).

TTOCKOJIBKY 3JIEKTPHYECKOE U
MarHuTHOE 10Jis, (GOPMHUpYIONHME TOTOK Bekropa [[oWHTHHra MeXIy OOMOTKaMu
TpaHchopMaTOpa, U3MEHSIOTCS IO TEM XK€ HMITYJIbC-HBIM (DYHKIHMAM, YTO W
CHIIOBBIC TOKH W HANpPSKCHHS B 0OMOTKax TpaHc(hOpMaTo-pa, To M MOTOK

anekrpoMaruutHoii 3Hepruu Il , ompenensemsrii nmpomssenenmem II
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L., .

Puc. 13

3HAKOIIOCTOSSHHOI'O U 3HAKOIIEPEMEHHOI'0 BEKTOPOB HAIPSKEHHOCTEH 3TUX IOJEH
SBIIICTCSl 3HAKONEPEMEHHBIM, TO €CTh - U3MEHSIET CBOE HAINPABICHHE MEXIY O

MOTKAMH Ha HPOTHBOINOJOXHOE HAa uyacToTe m3MeHenus toka |, (Puc. 13).

COOTBETCTBEHHO H3MEHEHHUIO HAMpaBJIEHUs] MOTOKA 3HEPTrUM U3MEHSETCS Ha Ipo-
THUBOIIOJIOKHOE M (DYHKIMOHAJIBHOE Ha3HAYCHUE MEPBUYHOM M BTOPUYHOW OOMOTOF
CTIIT — ¢ npuémHOI Ha mnepenaroulylo W oOpaTHo. B Kiaccnueckod TeopuH TpaH:
(dbopmaropa momo0HBIE pe3yabTaThl MONbITOK KoHCTpyupoBanus CTIIT mopoxman
BBIBOJIBI 00 OTCYTCTBMU (DU3MYECKOTO CMBIC/IA B [IEPEHOCE IHEPTrHH MEXIy OOMOT
KaMU ITOCTOSTHHOTO ToKa. IIpeosioneTs COOTBETCTBYIONIIMM METOMOJOTHUECKUH MOopa



[03BOJIWJIA, KaK yX€ YKa3bIBAJIOCh B BBOAHOW YacTH KHWIH, JIMIIb WH()OPMAINOH-
[0-3HEPreTHYeCcKass METaTeopust M AYyaTHCTHIECKUH B3IIAJ HA TMPOIECC Heperadu-
[puéMa TOTOKa 3HEPruu ( TO €CTh - NMOHMMAaHWE ero OTHOCHTEIBHOCTH M 00OpaTH-
focti ). B paMkax HOBO# MapaurMbl Ka3aBIIHWICS paHee Oecrone3HbiM “3ddexT
(MPKYJSIIAM SHEPTHUH B 3aMKHYTOM IIPOCTPAHCTBE”, COBEPUIEHHO aHAJIOTWYHBINA 3¢-
JEKTY OECKOHEYHOH HUPKYNIAMHM SHEPTHH B TPOCTPAHCTBE IMOCTOSHHOTO MarHUTA H
CTAIIOHAPHOTO  JIEKTPHUYECKOTO 3apsjia HamENn MpsMoe TEeXHHYECKOE NpHMEHe-
we. Onexkrpuueckass yactb CTIIT Ha ocHOBE NpeaIOKEHHOM aBTOPOM CXEMOTEXHH-
M Ha Ka)XJOM MEpHO/E N3MEHEHHs HAIpPaBICHHOCTH IIOTOKA SHEPTHH COOTBETCT-
\CHHO €l MEeHseT MOJKIoYeHHe oOMOTOK TpaHc(hoOpMaTopa K HCTOYHHKY M K Ha-
py3ke Ha oOpaTHOe. B pesymerare ¢pyHKImoHansHO mepraHas oomotka CTIIT Beer-
[a MOAKIIIOYEHa K HCTOYHHKY, a (yHKIMOHAIBHO BTOPHYHAs OOMOTKa —K Harpyske
‘pancopmaropa. [Ipu 3ToM HeoOXoauMoe 3HaUeHHe Kod(uIreHTa TpaHchopMarim
"TIT obecrieunBaeTcs HAOOPOM COOTBETCTBYIOIIMX KOMOWMHAITHIA NOCIEOBATEEHO
UIM IapaJlJIebHO BKIIOYEHHBIX CEKIMH 00enx oOMOTOK (110 aHaJOTHM C BKIIOYEHH-
M KOHJICHCATOPOB B EMKOCTHBIX YMHOXKHTEISIX HANPSDKCHHS).

Kak crnexcTBue Takoro moaxoja, KapJHHAIBHO Pa3pelIaloTcs OCHOBHbBIE MpoOie-
6] KOHCTpPYHMpOBaHUS TpaHc(hopMaTopoB. [I0JHOCTRIO HpeKpamaeTcss MaKCBEIIOBC-
‘oe n3mydeHne u norepu Pyko dyepe3 MarHUTHBIE IOJSI PACCEHMBAHUS CHIIOBBIX TO-
‘0B TpaHc(hopmaTopa, oOecreunBaeTCsl BO3MOKHOCTh CBEPXIIPOBOSIIETO HCIOHE-
(MsI CHJIOBEIX OOMOTOK TpaHc(opMaTopa ¢ 4acToToil mpeobpasoBanus (YrpaBlieHUS
[apaMeTpamMH ) SHEprHu Ha cyllecTByrolleil aineMeHTHOI 0ase mo 20 k[’ u BIIe.
JTCYTCTBHE PEAKTHBHOTO COIPOTHBIICHHS MOCTOSHHOMY TOKY AETaeT BO3MOXHBIM
[€EOTPaHNYCHHOE TTOBBIIICHNE 3((PEKTUBHOCTH OTBOJA TEIIa OT OOMOTOK M OT Mar-
[MTOTIPOBOJIa TpaHC(opMaTopa, MEpPerpeB KOTOPBIX B OOBIYHBIX TpaHC(hOpMaTOpax
[ BBI3BIBAJ OTPAaHMYEHHE POCTA YCTAHOBJICHHON MOIIHOCTH, YacTOTHI M HampsDKe-
ws nmo Buamapy (Puc.1). Dto nocturaercs NMPUHLMIIHAIEHO HOBBIM TOAXOJOM B
'OHCTPYHUPOBAHHH - YBEJIIMUCHUEM KaHAIOB OXJIAXKACHHS MEXAy OOMOTKaMH M Mar-
[ATOTIPOBOJIOM, YTO CYMTAIOCH paHee HE MEHEee KaK MPOEKTHPOBAHHEM 3aBEIIOMO
BapUIHOTO ycTpoiicTBa. Bo3pacTanue sHepruu, HakalIMBaeMOH B MarHUTHBIX II0-
IX PAacCEMBAHUS CHJIOBBIX TOKOB IIPH 3TOM BIIEPBBIC HE BBI3BIBACT ITMKOBBIX BBI-
'POCOB HAIIPSDKEHUSI Ha TOJIYIIPOBOJAHUKOBBIX IIEPEKITIOUATENIsIX Mpeodpa3zoBaTest U
aBaya ()POHTOB HMMIIYJbCHBIX HAlpsDKEHMH Ha ero oOMoTkax (cM. pucyHok 12, nu-
rpamma Nel), a naér 3¢ddeKkT moaaBieHus] KOMMYTAIMOHHBIX ITyJIbCALlUi HA BEIXOJE
CTIT; mnapa3uTHble MHAYKTHBHOCTH pacceMBaHUS TpaHc(hopMaTopa NMpHOOPETaroT
:a4eCTBO MOJIE3HBIX (MIBTPOB IMpeodpazoBaTerns. KoadgduimenT nonesnoro neicTeus
CTIIT 3a cuér 3TUX yAy4yLIEHUH CTPYKTYpbl MOTEPh 3HEPIMHU AOCTUrajl B HEPBBIX
'craHoBkax CTIIT 3naunenms 98 %, dro okaszamock MapamoKCaabHO BEIIIE Y-
UMX TOKa3areleld Kak BBICOKOYACTOTHBIX IpeoOpasoBateneil (okono 70 %), Tak u
JIACCHYECKUX HU3KOYACTOTHBIX CHJIOBBIX TPaHC(HOPMATOpPOB.

B cBere 3TMX pe3ynbTaTOB CTal0 OYEBUIHBIM IOSBICHWE HOBBIX BO3MOXHOCTEH B
[POEKTUPOBAHMK MPEOOPa30BATENBbHON W CBEPXIPOBOMAIICH TEXHUKH, OOBEKTOB
HEPTeTHKN U IEKTPHUUYECKOTO TPAHCIOPTa C PE3KO YIy4YIICHHBIMH XapaKTEePUCTH-
‘aMi Ha WX OcHoBe. Tak, mmotHocTs Toka B oOmoTkax CTIIT yeemmumiace B 40



pa3 mo cpaBHeHHnto ¢ BU mpeoOpazoBarensiMu, 1 TMPUOIIKAETCS K IUIOTHOCTH TC
Ka B CBEPXIIPOBOJHUKAX, a YICIbHBIN BEC MCTOYHHMKA NMUTAHWSA B IIETIOM JIOCTHUTA
er ormetku 0,5 kr/kBA, 4To Ha TOpSAAOK Jydlle, HAPUMEP, YeM Maccorabapui
HBII TTOKa3aTelh MOIIHBIX 3JCKTPOIYTOBBIX CBapOYHBIX ammaparoB Ha Tok 350 .
npu Oojiee BBICOKOM KadecTBe cBapHOro ImBa. OYEeBHIHO TakXe, YTO M CaMmo oml
penenenue Ttpanchopmaropa mo ['OCT oxumaroT KadecTBEHHBIE W3MEHEHHS, CBS
3aHHBIC C OTKAa30M OT MpH3HaKa IEePeMEHHOCTH CHJIOBBIX TOKOB, JTHOO - C BBEJCHH
€M pa3HBIX OIpeIeNeHUH IS KIIACCHYECKHX TpaHC(POpMaTOpPOB MEPEMEHHOTO TC
ka u qia CTIIT.

TnaBa 4.

IToToxku JHEpPrum B 0eCTOIIMBHBIX resepartropax.

b
[

Ilosacuenue.

B CCpCI[I/IHe HOCJICI[HGﬁ JEKaabl ZO-FO BCKa B BOJIIOIrpaICKOM MHCTUTYTC MATCPI
aJIOBEACHUS B HpOHCCCC HUCCIICA0OBAHHUA HOBBIX BO3MOKHOCTEHN KpEMHUs 6LIJ'II/I IO CyTI1
3aJI0KECHBI OCHOBBI HOBOI'O 3HAHUS, JOCTATOYHO HO,I[pO6H0 OIIMCAHHOI'0 B HACTOALIEC!
BpEMs Ha pAaac I/IHTCpHeTOBCKI/IX caitoB. Peun I/I,HéT 06 OTKPBITHA HOBOI'O COCTOSIHU
BEIIIECCTBA, MAarHUTHBIX MaKpOMOHOHOHCﬁ M O CO31aHUHU Ha OCHOBE KPEMHHs HOBBIX
IIIT)GSBBI‘IEII\/‘IHO HpI/IBJICKaTCJILHBIX B IUBUWJIM3AIIMOHHOM IIJIAHE MATCPUAJIOB U UCTOYHE
KOB 3HepFI/II/I TpaKAaHCKOro HasHayeHus. He 6yI[CT HprBCHI/I‘IeHI/IeM CKa3aThb, 4YTO OTF
JIOCTIDKEHHSI TPYTIIBI YIEHBIX ITOJT pyKOBOJICTBOM akajaeMuka Banepnana Coboiresa 1ic
CBOCMy I/ICTOpI/I‘ICCKOMy TYMaHUTApHOMY U3HAYCHUIO JAJICKO IIPEBOCXOIAT IMOJTYICHU(
YEIIOBEKOM OTHsI, CTEKJIA, JKeJie3a M IUIaCTMAacCHI... [22].

COBepIHeHHO HEOXHUJAaHHO YECJIOBECYECTBO, AOJITUC TBICAYCIICTUS 6I/IBH.ICCC$[ Ha
HpO6J’IeMOI71 CBOECIo 3HCpFOO6eCHC‘{eHI/I${, BEKAMHU XaIHO OXOTHUBIICECA 3a TOIUIMBHBIMI
pecypcaMI/I IIJIAHECTBI U HpI/IHéCH.IeC HCUCYHUCIIUMBIC JKCPTBBI HA aJITapb 60ra OT'HA U It
pO)K,HéHHLIX J50%¢ BOﬁH, Ha ajJTapb 3aTPATHBIX FII[epHLIX I/ICCHC,HOBaHI/Iﬁ 1 ITOCTOAHHOT
PHCKa YyJOBUIIHBIX TYMAHUTAPHBIX U 9KOJIOT'MYCCKUX KaTaCTpO(I), BHE3aITHO OKa3aJIoC
JIMOOM K JIMy Hepeﬂ BO3MOXHOCTBHO ITOJTHOT'O OTKa3a OT BCEX 3TUX KA3aBIIMXCS paHe
HGI/I36€)KHBIMI/I nu (I)aTaJILHLIMI/I OUBUIIN3allMOHHBIX le/IOpI/ITCTOB. .. Yactse J'IIOI[CI\/'I, CTA
JKaBImas cBo€ Onaromoiydre Ha Oelax OCTANBHOW YacTH JKUTeNed 3eMiH, Mo-BUAH
MOMY CMOXET JOCTaTOYHO OBICTPO MEPEKITIOUYUTHCS Ha HOBYIO c(pepy IMPOMBIIUICHHBI
I/IHTepeCOB: y Heé «I10 OHpeI[eJICHI/IIO» €CTb IJIs1 3TOT0 U JOCTAaTOYHBIC CpeaCTBa U JIN4
Hasd HpC,Z[HpI/II/IM‘II/IBOCTL. ﬂOHF JKE€ U 4ECTh y‘IéHHX IIpru 3TOM — 06CCHC‘II/ITB HHTCIIJICK
TyaJIbHYIO OAJEPKKY IEpEX0oAY 3eMIM K HOBOH MMapajiurMe CylIeCTBOBAaHUS YEIOBEK:

Tem He MeHee, 9TO B MOPAJIbHOM IIAHE BHIUTCSA emié Ooiee YyIOBUIIHBIM, H¢
JKEJIN BCC npe;u,myu_u/le I/ISZ[ep)KKI/I OpbI Or'H, Ha 3alIUTYy CTApOoro YyKiiaaa ) XU3HU HeI
BBIMH IMOJHSJIMCH HE BJIAACJIbIBI TOIIJINBA U BOOpy)KeHHﬁ, a UMCHHO y‘IéHLIC, HMCHH(
T€, KTO IIO CBOCMY J0JTY JOJIDKECH HECTU OCTaJIbHOMY HACCJICHUIO ﬂOCTOﬁHym 3aMCH;
napy IIpomeresi. OCHOBHBIM e JJOBOJIOM IPOTHBHUKH [lepexoma BEIOpau Gakt oTcy
CTBHSI TCOPETHUECKOU CBSI3KM OTKPBITHH rpymibl CobosieBa ¢ IpEAIIeCTBYIOIIM b
3HAHUEM. BHCpBBIe YUCTO yMOSpI/ITCHLHaﬂ pa306H.léHHOCTL TCOpI/II/I U IIPAKTHUKH BCTAJl



‘akuM 00pa3oM HMCKYCCTBEHHBIM OaphepoM Ha TMYTH YMHOXCHHS OYCBHIHBIX W He-
ICTIOPUMBIX OJIar 4eoBeKa U IPHPOJIBL.

B mare npeomoneHus 3Toro 6aprepa aBTop U MPEIIpUHSIT H3JI0KEHHBIE HIDKE HC-
JIeTOBaHUS MTOTOKOB SHeprud B BT, 00BACHSIOMIE 0COOCHHOCTH WX PaOOTHI C TOUKH
PeHHUS 3aBEepUIEHHON TEOPHUH IICKTPUIECTBA. ABTOp MTOKA YTO HE HAIMIEN OOBSCHEHNS,
:akuM o0pazoMm mpuHIUN paboTel BTT okasaics B JaHHOM ciTydae BIUIOTHYIO CBSI3aH-
t61M ¢ iprHIUTOM padotel CTIIT, a mocnemHuil — ¢ Janeko UAYIIUMH CIEICTBHIMHA
‘OCMOTOHHYECKOTO XapaKTepa. ..

1.2 /lee mooenu becmonnueno2o 2enepamopa IHepeuu.

Ecnu BEIMJICHNTD U3 HOBOTO 3HAHUS (DaKT OTKPHITHSI MAaTHUTHOTO MOHOIIONSI, TO
TAHOBUTCS BO3MOXKHBIM BHPTYAJIbHOE MOJCIMPOBaHHUe (a 3aTeM U CO3[aHHE PEATbHBIX
'CTPOICTB), HEMOCPEICTBEHHO U JIOTHYESCKH KOPPEKTHO MPHBA3aHHBIX K IPHBEIYHOMY
am (hopMaTy TEXHUKH U MPEACTABICHUSIM 3aBEPIIEHHON TEOPHH JIEKTPUIECTBA. 3/1eCh
)JaCCMOTPEHBI JIBE BUPTYaIBHBIX MOZIEIH TOAOOHBIX HOBBIX YCTPOWCTB - JBUIATEIIbHAS
[ TEHEpaTOPHast, KOTOpbIE 00€ MOTYT OBITH PEATM30BAHbI ITPY IPOMBIIUICHHOM ITPOU3-
JOJICTBE MAaKPOMOHOIIOJIEI MJIM MCIIONB30BaHbl B MCCIEOBAaHMAX U pacyérax IMOTOKOB
HebaIaHCOoBOM 3Heprun» (IMMOTOKOB, 10 CBOWCTBAM CBOMM (JOPMAIIBHO HE YKJIabIBa-
OIIMXCS B KIIACCHYECKYIO ITapaJUIMy €CTeCTBEHHO-HAyYHOTO MHPOBO33PEHHS - B TIPE]-
TaBJICHUS O KJIACCHUECKOM 3aKOHE COXPAHEHHS SHEPTHH U O CBOWCTBAX OTAAIEHHOTO
:0CMOCa, HUKOT/[a HE CYUTABILEMCSI HCTOYHUKOM HeOaIaHCOBOW SHEPIHH).

OTy TnaBy KHWTH s TIpeJHa3Hadar0 0e3BO3ME3JHOMY BCEOOIIEMY IOJIB30BaHMUIO C
OXpaHEHHEM MOETO aBTOPCTBA, M OTKa3bIBAIOCH OT OTPAHUYUTENHHOTO [IpaBa Ha HC-
[0JIb30BaHNE HM3JIOKCHHBIX B HEH CBOMX HOBBIX HJEH.

21  IloToKkM MOIIHOCTH B (GeCTOIJIMBHOM 3JIEKTPOreHepaTope.

[Mpocreiiiiias aHaTUTHYECKast MOJIENb OECTOILIMBHTO AekTporeHeparopa (B3I) obpa-
OBaHa TOPOMUAAIBbHBIM MarHuTOM TM, HOMEMIEHHBIM COOCHO C HHM TOPOUAANBEHBIM
mTKOM TB BBIXOIHON OOMOTKM M OXBaTHIBAIOLIMM MX MOHO3APSIHBIM MarHHTOPOTO-
oM MP (Puc.14). TlocineqHuii sSBISETCS HOBBIM ASJIEMEHTOM KOHCTPYKIHH JJIECKTPH-
[ECKMX MalI{H - 3TO KaHaJl CBOOOIHOTO JABW)KEHUs IO 3aMKHYTOMY IyTH (B JaHHOM
Jydae 1o Kpyry) MarHuThIX Makpomonomnoseit MII. B peanpHOM citydae ero ¢GyHKIHH
10’KeT WCIIONHATH CBOOOIHO BpAIIAONIHiACsS BOKPYT KonbleBoi ocu TM-TB kobIre-
'Opa3HBIN POTOP C YKPEIIEHHBIMH 110 ero nepuMeTpy MIT uim sx€cTko 3aKperuI€HHbBINH
[@a 3TOW OCH IIOJIBI TOP C PACIIaBOM HOBOTO BEIECTBA — CPEAOH CYIIECTBOBAHUS U
BoOoaHOTO TIepeMerieHust MIT.

[Ipu paborte B3I ero MII B3auMOAEHUCTBYIOT ¢ MAarHUTHEIM ToJieM TM W HaYMHAIOT
[BUTAThCSI MO AEHCTBUEM CHII MarHUTHOTO 1ot TM 1o KpyroBoil TpaeKTOpHuH BIOJIb
HyTpeHHeil TopounanbHoi nonocty MP (B citydae HEOABHKHOTO, YHCTO AIIEKTpodu-
HYECKOT0 MCIIOTHEHHS POTOPA) MM BBI3BIBAIOT aHAJIOTHYHOE BpanieHne MP (B cirydae
JIEKTPOMEXaHHYECKOT0 BapraHTa potopa). B obonx ciyuasx aswkymuiics MII B mose



TM cosepmiaer paboty, KoTopas Tpanchopmupyercsi B reHepaTopHoe DMII, oOpas:
BAaHHOE ITOCTOSHHBIM MAarHUTHBIM THoeM TM M BHXPEBBIM 3JIEKTPUYECKHM II0JIEM
MOJTHOCTBIO aHAJOTUYHBIMH COOTBETCTBEHHO MAarHUTHOMY TIOJIIO PAaCCEHBAaHMS BTOPUY
HOl OOMOTKH HOCTOSHHOTO TOKa M (papaJeeBCKOMY JIESKTPHUYECCKOMY OO (Ha Kax
JIOM OTZeNBHO B3siTOM Iteproze pabotsl) B CTIIT ¢ nepBUYHBIM HCTOYHHKOM MTOCTOSIH
HOTO HaNpsDKEHUS. DTH 3JIEMEHTHI PACTIONIOKEHBI C IIPABOH CTOPOHBI PHCYHKA. 3€IEHC
KPYTOBOH CTPENKOH 1mokaszaHo mnosie TM, 3aMbIKaromieecst B JOCTYITHOM H3MEPEHUIO OF
py’KaroIeM NpoCTPaHCTBE HAIIET0 MHUPA, a ONPIO30BOI — YacTh €ro MoJIsl, YCIOBHO Ka
OBl yxosmasi B OSCKOHEUHOCTb (B yZaJIEHHYIO 30HY MAaKpOKOCMOCa, HEAOCTYITHYIO H
IeMy M3MEpeHHI0). B JieBoii yacTi HaxoquTCs NpeAronaraeMas «IepBUYHas 0OMOTKE
nmarHo# runorerrnueckor Mmogenu CTIIT. DTto 06macTb BIOJIHE AOMYCTHMBIX Pa3IUT
HBIX HEHAYYHBIX W MOIMYJSIPHBIX YMO3AKIIOUCHNH, CKaXEM — O CYIIECTBOBAHHH CHM
MeTpuaHOU BeeneHHol, 6aphepa u€pHON ABIPHI WIH OKPYXKAFOIIEH HAITy 3BE3IHYIO Cl
CTeMy HEKOeH PHepreTHYecKoi 000109k — MUpoBoi iepBuaHOi 0ooMoTkH CTIIT u
MHPOBOTO TIEPBUYHOTO NCTOYHNKA SHEPTHH.

Puc.14. Mogenb 6eCTOIUIMBHOTO 3JIEKTPOreHepaTopa.

I Tpux-ImyHKTUPHAS JIUHUS ACIUT PUCYHOK HA JIEBYIO-IIEPBUYHYIO
U TIpaByIO-BTOpUYHYIO nenu bOI'.

Kak Ob1 3TO HEe OBUIO Ha CaMOM Jiejie, TeM He MeHee, (haKT MOCTYIIeH!s SHepruu B b
MMEHHO U3 3TOIl 1OKa YTO THIOTETUYECKOM 00JIacTH MPOCTPAHCTBA, HEAOCTYITHOM Ha
nieMy HMHCTPYMEHTAJIbHOMY MCCIIE€[0BaHUI0 — Hanulo. JIsumxenue MII no tpaekropu
noJist paccesinust BropuyHoi 00MoTkH CTIIT omHO3HAYHO, B CHITy ONMCAHHBIX BHII
3aKOHOB MHIYKIMU OM OIS BTOPOTO BHUJIA, CBA3AHO C MOCTYIUICHHEM 3HEPTHH U3 3C
HBI YIaNEHHOTO MAaKPOKOCMOCa dYepe3 IIeMb MOCIeI0BATENbHBIX Mpeodpa3oBanuii D
sueprun B CTIIT, u nasnee - Ha BBIXOJ dJeKTpuieckoit ooMotku TB B popme anekTpr

geckoro Toka o



PaccMoTpeHHSBIH reHepaTop SBISIETCSI ICTOYHUKOM TOKA, HJI€aIbHBIM  CBApOYHBIM
‘paHcopmMaTopom”, TaKk Kak B peKHME KOPOTKOTO 3aMBIKaHWSI TOK Ha BBIXOAE IOJI-
[OCTBIO OIIpeleNsieTcs Hanps>KEHHOCThI0 MarHuTHOro noist TM. JIsuwxxenne MIT npe-
‘pamaercs, KaK TOJIbKO HANPSDKEHHOCTh MAarHUTHOTO MO ToKa TB ypaBHOBemMBaeT B
:aHase nBrkeHnss MII BctpeuHyro eMy HanpshKEHHOCTh MarHUTHOTO 1moiist TM(To ecTs,
‘oria cyMMa M.J.C. B POTOpPE CTaHOBUTCSl PaBHOW HyJr0). i1 peryiupoBaHUs CHIIBI
'0Ka MOXKHO TIPIMEHSTh TOT € METOA, YTO U B OOBIYHBIX TpaHC(opMaTropax — Hu3-
1€HATH KOJINYECTBO BUTKOB TOPOUAAIEHOI 00MOTKH. IIpH pa3pbIBe BHEIIHEH LieNH Ha-
[PSOKEHHOCTD JIEKTPUIECKOTo MMOJIsl B MPOCTPaHCTBE, OKpyxkaromeM bOI', Oyzer mo-
TUraTh BEJIMYMHBI, 0OECTIeUnBAOLICH pa3pylIeHIe ero H30IAIHOHHBIX CcBOicTB. [lo-
TOMY HEOOXOJVMBIM 3JIEMEHTOM KOHCTPYKIMH B3I 10IDKeH cTaTh OrpaHUIHUTENh Ha-
ipsxenust Ha Beixozie TB, cBoero pona “rposopaspsinauk” (Puc.15). Jlns nepexonaa ot
IeKMMa TOKa K peXuMy HarpspkeHust bOI, siBisromieMycst IpenMyIecTBEHHBIM B TEX-
tocepe 3emin, 1enecooOpa3HO HCIOIB30BaTh 00bIdHEIE “HecoboneBckue” CTIIT, o
[PEUMYIIIECTBAX KOTOPBIX OBUIO CKa3aHO BHIIIE.

+

® 7 B

OrpanuyuTe/b

T <

uc.15. BOI ¢ 3aganuem ypoBHel ToKa U HANpPsDKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

Taxum o6pazom, BTT npencrasnser co6oii HUYTO UHOE, KaK CBOETO POJia peajibHO-
wmpryanpHbiii CTIIT (PBC) 6e3 MarHUTONPOBO/IA, BUPTYyalbHas IEPBHYHAS OOMOTKA
‘0TOPOTO HaXOAUTCA B yIaJEHHON 30HE MAKPOKOCMOCA, a peallbHask BTOpHYHAs OOMOT-
‘a — B 30He TexHOCcheps! uenoBeka. BTI Tpancdopmupyer (mepenaét u npeobdpasyer B
JEKTPUUECKYIO MM MEXaHUUECKYIO (JOPMY) IHEPIUIO CBEPXYAAIEHHOrO KOCMoOca JUist
[y’J 4eJIoBeKa Ha 3emie

)TMETHM, YTO HAMEUYCHHbIE K mpou3BoacTBy BOI” moka urto He comepxar vu TM  (kak
ITPAHUYHUTEIS TOKA), HU pa3psigHuKa (Kak OrpaHHYUTeNs HanpsokeHus). [Ipuuém oHu
'TIINYAOTCSl CPABHUTEIBHO HEYCTOMYUBBLIM, IIPOU3BOJIBHO ILIABAIOIIUM YPOBHEM BBI-
‘O/IHOTO HaNpsDKEHHUs. OTO MOXET OOBSCHATHCS 3amerneHueM ¢(yHkiun nons TM



¢bynkimeit cnyqaitapix (“ectecTBeHHBIX , 110 TepMUHONIornu rpymmbl CodonieBa) BHel
HHMX MarHUTHBIX NOJIEH 1 00pa30BaHUEM CIIyYaillHBIX BHEIIHHX KOHTYPOB OIpaHHYEHH
BBIXOJJHOTO HampsbkeHus. s obecniedeHnst 6e30I1aCHOCTH YeI0BeKa, TEXHUKH U OKPY
JKAIOILEH CpPebl B 30HE IEUCTBUS 3THX (PaKTOPOB IOTPEOYETCs] COOTBETCTBYIOIIAS M(
nepHusanus ykaszanHbIX BTT. (3meck MBI HaXoquM eII€ OJTHO SIBHOE MOATBEPKICHH
HOJIB3Bl TIPAKTHYECKOTO HCIHOJIB30BaHUS HM3JI0KCHHOW BBIIIE 3aBEPIIEHHOI Teopul
aNieKTpudecTBa.) Jpyrum urorom mnpoenéHHOro ananusa BOI sBisiercs ocoboe Tpi
OoBaHME K KOHCTPYKLMHM MarHWTHOTO POTOpA, IO3BOJIsIoNIee M30ekaTh LIYMOBO
¢burykryanuu aproxerust MIT BHYTpH ero moiocTH, NpUBOISIEeH Kak K YKa3aHHBIM II(
OOYHBIM SIBJIICHUSIM, TaK ¥ K HarpeBy KOHCTpyKiuu BOI'. 3aMeTum, 4To pesyibratk
HAIIET0 TEOPETUYECKOI0 aHalu3a IEPeHOCAT 3alady HOMCKa NePBUYHOTO UCTOYHHK
snepruu BTT ¢ “ecrecTBeHHBIX” MOJIEH B OKPY)KArOLIEM MIPOCTPAHCTBE HA UCTOYHUK I
yIOaJIEHHOM KOCMOCeE.

4.2.2 TIoTOKM MOIIHOCTM B 0€CTOIIMBHOM JBHUraTeJIe.

BecromnuBHbIi qBurarens (Mozeas BT/]) B npuHIIUITE CONEPIKUT TE Ke CaMble 3JIe
MEHTHI AJIEKTPUYEeCKOi MamuHbl Kiacca “ peansHO-BupTyansHbH CTIIT 7, HO mMOTO
SHEepPrud Ha ero BeIXoge, B ommmyme oT BOI, mpencraBneH B MeXaHHYECKOH (Gopm

OnexTpudeckas nenb ¢ 00MoTkoi “TB” u orpaHMUnTENeM HATIPSKEHUS BBITIOTHSK
TOJIBKO (PYHKIIMIO 3aIIUTHI OKPYKAIOIIEH CPebl, YeI0BEeKa M TEXHUKN, XOTS MOTYT H(
MOJIb30BAThCSI B KauecTBe OECTOIUIMBHOTO UCTOYHMKA TerioBoi sHepruu (Puc.14,15).
MoHO3apsAHBIN 37EKTPOMEXaHHUYECKNIT MAarHUTOPOTOP C KECTKO YCTAHOBJICHHBIMH Hé
HEM MaKpOMOHOMOJISIMH ITPH BPAILICHUH B TUNIOCKOCTH CHIIOBBIX JINHUH TOPOHIAITb-
HOTO MarHuTa MPUBOIMT B ABMKEHHE MEXaHWYECKH CBSI3aHHYIO C HUIM TPAHCMHUCCHIO
NpHEMHHKA TIOTOKA MEXaHUYeCKOH SHepruu (IIoToka BekTopa YMosa).[Ipu Topmorke-
HHUH POTOPA U COOTBETCTBYIOIIEM YMEHBIICHIH CKOPOCTH €r0 BPAICHUs, CHI)KAIOTCS
HaNpsHKEHHOCTD 3JIEKTPUIECKON COCTABIISIONIEH TTOTOKA SHEPTHH MEXy OOMOTKaMu
PBC u ypoBeHb MOImIHOCTH 3TOro notoka. Kpyrsuuii ke MoMeHT Ha Basty MP,Hanpo-
THB, BO3PacTaeT, W JOCTHraeT MaKCUMyMa IPH MHHAMAaJIbHOW CKOPOCTH BPAIICHUS
pOTOpa M MpeAeIbHOM peakii Harpy3ku. [Ipy yMEHBIICHUH )K€ pPEeakluu MEXaHH-
yeckoil Harpysku BT/l ckopocts BpameHuss MP yBenuuuBaeTcs, Kak ¥ IOTOK 3HEP-
THH U3 IepBUIHON 00MOTKH PBC, mpormopIiioHansHbI COOTBETCTBEHHO BO3pOCIIEi
HanpsHKEHHOCTH 3nmekTpudeckoro nons @apaxgest... Ilpm manpHelneM ycKOpeHUH
BpAIIEHHs POTOPA BO3HUKACT TOK Yepe3 OrPaHUYIUTENb HANPSHKEHUA U 11enb 1B, cHu-
s)kaetcst cymmapHas MJIC B kaHazne BIOJIb TpaeKTopuu ABMKeHUs MII, u coorBet-
CTBEHHO OTPaHMYMBACTCS JATbHEHIINHA POCT CKOPOCTH BPAILEHHS POTOPA M IOTOKA
sHepruu Mexy ooMotkamu PBC. OrpannunTens B 3TOM clIydae pacceMBaeT MaKCH-
MaJIbHYIO TEIUIOBYIO MOIIHOCTB, IIPOIOPIHOHATIBHYIO KaK HaNpsHKEHHOCTH MAarHWT-
Horo noist TM, Tak u mopory orpaHuueHus HanpspkeHust TB. Ecnu ke nonesnast
Harpyska Ha BaJly pOTOpa IIPH 3TOM OTCYTCTBYET, TO MOAENb OECTOIUIMBHOTO JBHUTa-
TeJIs BBIPOXKIACTCS B MOJIeNIb OECTOIUIMBHOIO HcToYHMKaA Teruiosneprun (BUT). Ort-
METHM, YTO MOHHMaHHE TEOpPHHU MOTOKOB 3Hepruu B BT mo3Bonmino cyrmecTBeHHO
MOZIEPHU3UPOBATH €r0 KOHCTPYKIHIO. [I0CKONBKY HanmpsHXKEHHOCTh MArHUTHOTO TIOJIS



"M B THICSYMU pa3 npebliacT HANPSHKEHHOCTh «€CTECTBEHHBIX» (CIyYaifHbIX) 1M0-

eit B mpousBomuMbIix ceituac B Poccun BTT CoGoneBa, TO COOTBETCTBEHHO BO yBe-

[MYMBACTCS M MOIIHOCTH T€HEpPaTopa Ha OCHOBE MPEIOKEHHBIX BBIIIE N300PETCHHUH.

Ipyrumu ciioBamu, Bec ¥ CTOUMOCTh HCTOUHUKOB-BTT' yMeHBIIAOTCSI MHOTOKPATHO.
Ipyrum (akTopoM CHIDKEHHSI Beca M PE3KOTO MOBBIIICHHS HaAEKHOCTH PaOOTHI sIB-

(sIeTCs Teleph OTCTYTCTBHE CTAOMIN3ATOPOB U JTyOIHKAaTOPOB (Pe3ePBHBIX OOBIYHBIX

KKyMYJISITOPOB) HanpsbkeHus: Ha Boixojie BTT, OJ0KupyIomux ciryqaiiHblil Xapakrep
'HEIIHUX («eCTECTBEHHBIX) IOJIEH. ..

OueBuHO, YTO AanbHelIuii nporpecc B uccienoBanusx bTT Ha 6a3e 3aBepiiéH-
[0 TeOpUU IJIEKTPUYECTBA JOJDKECH IIPUBECTHU K MOSIBICHUIO HOBOW TEOPUU JIEKTPHU-
[CCKMX MalIH U HOBBIX IPOMU3BOJCTB, CYIIECCTBCHHLIM o6pa30M MCHAKIIUX cCaM 00JINK
OBPEMEHHOW HayKH, IPOMBIIIICHHOCTU U OBITA.



TTOCTIECTIOBHE

“ Ewé mnozoe umelo ckazamop eam...”
(Om Hoanna 16:7)

[Ipu pabote HaJ PYKONHCHIO aBTOPY IMPEACTABIUIOCH NPUHLMUIIAAIBLHO HEoO-
XOJUMBIM HE OTXOAMTH OT KOHIIETITYyalbHOTO CTHIIS H3JIOKEHHS M KacaTbCs JIUIIE
OCHOBHBIX €€ wujeil . HeoOxoauMo ObUIO TakkKe OrpaHHYUTh HCIOJH30BAHUE MaTe:
MaTHUYECKOro ammapara TOJBKO TOW €ro 4acTbio, KOTOpOW OBLIO JOCTATOYHO JUIs
WIITIOCTPallii KadeCTBEHHON KapTWHBI MOTOKOB »Hepruu COMII . Ilpu stom cra
HOBHJIOCH BC€ 0ojiee O4YEBHIHBIM, YTO IOJHOE MaTeMaTHUecKoe oOecledyeHue HC
BOM TeOpUHU 3NeKTpUyYecTBa NMOTpeOyeT TpyAa MHOTUX YYEHBIX M MPAKTUKOB, BO:
MOXHO —HE OJHOro mokojieHus. [IpexkaeBpeMeHHast ke MaTeMaTH3alus, ¢ JIpyrol
CTOpPOHBI, MOTJIa YBJIeUb HpoLEecC pa3paboTKU TEOPUH B PYCIO OOCYXIEHHUS TeX HJ
UHBIX MaTeMaTHYeCKUX MpoOjeM, He MMEIOMIMX OTHOIIEHHS K MPaBUIBHOM MOCT2
HOBKE €€ OCHOB, IPUBECTH K JOTMaTH3allMM HE YCTAHOBUBIIMXCS IMpEICTaBIICHUI

Bonee mpaBUiBHBIM Ka3aJOCh HE MOTEPATH 3/1€Ch TOTO PEIKOro IIaHca, KOTAa
“mcropus emeé MoxeT yeMy-To Hayuuts . [Ipumep marno omucanue B mucbMax Mak
B€UIa HA4YaJbHOIO IIEPUOJA CO3JaHUS OCHOB KJIACCUYECKOW TEOpHH. Ycmex €€ oc
HOBOIIOJIAraloNMX paboT ObUT 0OYCIOBJICH MMEHHO KAueCTBEHHBIM IPEICTABICHU
€M KapTHHBI JABMXEHUS MarHUTHBIX MOTOKOB. [Ipy MHHHMyMe MaTeMaTH4eCKHUX BBl
paxeHHi ObUIM MaKCHUMaJbHO 3a/IefiCTBOBAaHBI OOpa3HbIe KaTErOpHH - CHJIOBBIC Mar
HUTHBIE JIMHUM ", “MarHUTHBIE MOTOKH ", “MarHUTOTHAPOJIMHAMUKA ~, UMEIOUIHE TE
Heph NPSIMBIX KOPPESATOB B HOBOM TEOPHM DJIEKTPUYECTBA — 3TO “JIMHUM JABUKEHUS
sHepruu ", “moToku 3Hepruu " , “sHeproruapoanHamuka ”  (6omee oOImmMi xapakTe
KaTeropuu JHEpruu IaéT OCHOBaHWE JUIsd Oojiee JaKOHWYHOI'O Ha3BaHUS TOCIeN-
Hell — “ sHeproguHamuka " ). Ilpogomkas TeMy METOJOJNIOTHH, 3aMedy, YTO KOHel
XX-ro Beka JOMONHMWI oOuiee MpeacTaBieHHe O (DazaX HAY4YHO-TEXHHUUYECKOTO pa:
BUTHSl KOHIENIMEH Oudypkanuid, MO3BOJIAIONICH 32 B3aWMOMCKIIIOYAIONIMMH, B3a
MMOYHUYTOXKAIOIIMMH HaNpaBIeHUSIMU B Hayke BMJECTh JUAJIEKTUUYECKH PaBHOLCE
Hble TPaHU W300paKEHUS OJTHOIO M TOrO XK€ €IUHOro Mupa, Tereph ykKe SIBHO T
TOTEIOIEro K OMMCAaHUIO B paMKaxX AyaJHCTHYECKOTO M MHOTOIOJISIPHOTO IMOAXOJ
W MBIIUICHHUS HETIPEPHIBHOW JIOTMKU. DTO TO3BOJIMJIO BOBJIEYb B HAYYHBIH 000pO1
TEMBI, paHee CUHMTAaBIIMECS B aKaJeMUYECKOH Hayke KaTeropudeckd HEMpHEeMIIUME
mu (“aHTHHAHAYYHBIMK), XOTS M HWMEBIIHMH [TTyOOKHE HCTOPUYECKHE TPEIMOCHL
ku. [Tomyunnno pacnpocTpaHeHHe “INIaTOHOBCKOE” M JaKe MPEUMYIIECTBEHHO Deiy
THO3HOE, COIMAJbHO - MAacCOBOE MpeICTaBiIeHHE 00 MCKIIOYUTENFHON pPOJIM HOBA
TOpPCKOTO (h)eHOMEHA, O NPEIONpPEEICHUH €ero poJH B TOYKaxX OU(YpKaIMU BBIC
uiei pa3yMHOH CTpyKTypoil Mupa. IIpu3HakoM Takoil TEHACHIIMYA MOXKHO CYUTATh POC
BHUMaHUS B “TOYHBIX” HAYKaxX, B COLMOJOTMH M B OOIICCTBEHHBIX OOBEIMHEHHUSIX
(axTopy 0O0IIEYEIOBEYECKOr0 MPOSBICHHS JINYHOCTH AHACTACHH, JIAFOLIETO TIPHHIK
MHaJbHO HOBBIE Hadajla OpraHM3aI[H YeJI0BEYECKOT0 3HAHUS U MUPOBOM KyJIbTYpHI. ]
paMKax CYIIECTBYIOIIHUX IIPEACTABICHUN €AMHCTBEHHBIM MOATBEPKIACHUEM HCTHHHO!



U “4acTHON” HOBAaTOPCKOW WHHITMATUBBI MOXKHO CUHTATh, IOXKAIYH, JHIIL €€ co-
[OCTaBJICHHE B pa3iMuHbIX (DA30BBIX MPOCTPAHCTBAaX ( TEMATHYECKUX, BPEMEHHBIX,
BTOPCKUX, MOJUTHYECKAX U MpPY.) C AHAIOTHYHBIMU MPOSBICHUSIMH aKTHBHOCTH
[ETOBEYECKON JMYHOCTH. B CYyIIHOCTH, TaKOil METOH KOPPEJSIIHU SBISETCS BBIC-
UMM ¥ HEOCIIOPUMBIM “KpUTEpPHEM IIOJHOMOYHH~ BCAKOTO HOBOTO JIHIUPYIOIIETO
[avyaja, IOJIHOCTHIO CBOOOTHBIM OT BEIOMCTBEHHOTO, KIIAHOBOTO, HAIMOHAIBHOTO,
)ICTUTHO3HOTO, TOJUTHYECKOTO WJIM WHOTO JIPYroro KOHCEPBATHBHOTO BIUSHUS. B

TOM OTHOIICHWH YK€ HENb3s OTPUIATh, YTO IPEICTABICHHE aBTOPaMH HOBAIHHA

BOMX WHUIIMATUB B JIPYTUX cdepax IeSsTETbHOCTH SBISIETCS HE TONBKO “HHTEpec-
(6IM", HO U OOBEKTHBHO HEOOXOTUMBIM U1 BOCHpHUATHA mX oOmectBoM. Kpome
'0T0, COOTBETCTBYIOIINI CTHIIb TIOa4ll HOBOTO MaTepHalia CaHHPYeT IOrMaTHUECKOe
MICHNE €TO COJep)KaHusA, M IEPEHOCUT Oaphep IICHXOIOTHYECKOTO OTTOPKEHUS HO-
)il Ha Jajieko otcrosime Koppensatsl [ 15].

Oco000 X0TenoCh OBl OTMETHTD BEPOSITHOCTE TIOTBITOK OOBSICHEHHS YKa3aHHBIX
THOYO (DEHOMEHOB OJHOHM JHIIh HEKoel “CBepXH3OMIPEHHOCTHI0 ymMa' aBTopa. U B
‘aKOM KJIACCHYECKH KOHCEPBAaTHBHOM B3IIIAIE HA MOJEPHHU3AINIO €CTh OIpEesEH-
[0€ OTpaXeHHWEe cBeTa WCTHHBL Ecim yOpaTb HEeTaTHBHBIA TOH BBICKAa3BIBAHUS, TO M B
HEM MOXHO YBUIETh MpPU3HAHUE cyugecmeosanus Hexkoed Beicueit ['apmonun
Kpy>Kkaroriero Hac Mupa, cBoero ponma “ronorpaduueckoe” comepkanue Bcero Mak-
JOKOCMOCa B KaXJ10i U3 er0o MUKpPOBCEICHHBIX, B KaKIOM aTOME M MHKDPOYACTHUIIES
ro BemecTBa. Cyujecmeosanus onucanus Mctopun, M3HAYaIBHO HAITMCAHHOTO JaXe
[a IUCThSIX JIEPEBbEB U 0€3 0coboro Tpyaa yuraeMoro “u3ompéHHbiM” (MOCBSIIEH-
(bIM) YEJIOBEKOM MpHU Mporynke mo jecy [12], He ToBops yke O TakOM HE MeHee
[OCTYITHOM IIEJIEBOM HCTOYHHKE, KaK ATmokamurcuc. [Ipm NOHUMaHWU Takoro o0b-
CHEHHsI aBTOpP TOTOB COTJIACHTHCS C TE€M, YTO BCE €r0 COYHMHEHHs, BKJIIOYas Ha-
YHBIE pa3padOTKH, NEHCTBUTENHHO SIBITIOTCS BCETO JIMIIb HCKYyCCTBEHHOH, 0Opa3sHO
'BIIyMaHHOH WM TIPHUBSI3KOW K HAIIeMy OTpaHHMYCHHOMY BHICHHIO MHpa HEKHX He-
tocturaeMblx B Hamed PeanbHocTn ero Bceenenckux 3akoHoB. C 3Toi TOYKH 3pe-
wsi, He moavko Cesiuiennble [lucanus, unu ckaxkem “Boiina u Mup” Toncroro, sB-
(IFOTCS MICTOYHWKAMH BBICIICH MYIpPOCTH, HO H, TAapaJOKCATbHO W KOIIYHCTBEHHO
UII MHOTO CIIyXa BBIPAXKaloCh, SBIIOTCS TaKOBBIMH JIOOBIC M JTFOOBIM HAIMCaHHEIC
eKCTHl. Jlpyroe nemo, 4ro Uil Nemr(ppOBKH pa3HBIX TEKCTOB TpeOyeTcs W pasHas

CTETIeHb IOCBAUICHUS, W pa3sHOe BPEMs - BIUIOTH O OECKOHEYHOCTH...

I
.S Bompocsr  npnobperennst nepconanbHelx BTIT Ha OCHOBE MpeUIOKEHHBIX
Jiech MoJeNel pemalTcs IOKyNaTelIsIMH 4epe3 CeTh IPOM3BOAWTENEH CaMoCTo-
TeJNbHO. [IpOM3BOAMTENSIM PEKOMEHIYETCsl CBSI3aThCSl C AEpKaTesleM COOTBETCTBY-
oIIel TEXHOJIOTHH, ATl OoOecriedeHHs MpPOM3BOJCTBA HEOOXOMMMBIM KOMIUIEKTOM
TaTHUTHBIX MAKPOMOHOTIOJICH, M C aBTOPOM PACCMOTPEHHBIX 3/1€Ch H300pETeHUH
JUIsL orpeziesieHust onTuMainbHeIX mapameTrpoB BTI u paspabotku meromuku 0e30-
tacHoro 3amycka BTT.
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KovMeHTapuu ¥ BbIAEPKKH H3 TNPUJIOKEHUUI.

1.3. W3 nepenucku ¢ MpeCcTaBUTEISIMU HAayYHO-TEXHUYECKHUX

LIEHTPOB
1.3.1 U3 xommMenTapus pemakuuu xypHaia «IM» k cratbe aBropa [2.7: cTp.62]:
«CripaBeUTMBOCTH PaJ¥ CICAYyeT yKa3aTh, UTO dTa ujes ObUla BIEPBBIC BHI-
'KazaHa B Hay4YHO-(paHTacTHYeckoM paccka3ze Muxamna [lyxoBa «Ycmyra
1ara», OmyOJMKOBAaHHOM IIATH JIET Ha3zajg B cOopHuke «KapTWHHAS ranepes».

13 orBeTa aBTOpY wWieHa peakoiuieruu xypHaia «TexHuka-Mononéxu» C.B. XKu-
'OMHpCKOTO: «YBaxaeMsrid JImutpuit Hukomaeswu ! ... JlefictBurensHo , Bama nnes
'OCMHUYECKOTO JBHUIaTelIsi, OCHOBAHHOTO HAa IPHMEHEHUH OPUTHHAIIBHOTO H3ITydaTesIs
JIEKTPOMAarHUTHOTO TIOJIsI, cojeprkaiach B Bamem mmceme B kypHan «TexHHKa —
ronmon&xu», HanwcanHoro B 1967 romy. B 1967 r. s penensupoBan Bame mmceMo
n otBeTmn Bam, uTOo mpeanoxeHHbIH Bamu mpuHIMI nBUTATens 3BE3A0NIETa WH-
epeceH, M MOXKET OBITH OITyOJIMKOBaH B JKypHase. Y IOCTOBEPSIO, YTO TIOJHOTA M3-
[0KEHUS WJIEU <«IOoJeBOro» asurareiss B Bamem nuceMe 1967 r. Obuia He
IeHbIIeH, 4YeM B omyOnmkoBaHHOM Bamu cratbe «Cepaie 3Be30JETa».
C yBaxenue™m, C.Xurommpckwmii. 30.3.84.»
Yost factum: C oepomnvim yBasxenuem u npusnamesvrocmoto — 1. MomoBuao8.
1.3.2 U3 npurnamenus AH MequMIMHCKMX HAayK, MHCTHTYTa KIMHUYECKOM M JKC-
[epuMeHTaIbHON MenummHE oT 13.05.86:
«my6okoyBaxkaembrii Imutpuit Hukomaeswu! Bamre mpeniokeHue BBI3BANO Hayd-
(bIif MHTEpec. JIMpeKTop MHCTUTyTa IpearacT Bam BBICTYNHTH Ha CEMHHape.
cpoku 25 mas—5 wmrons 1986r. KomaHmmpoBaHHE MOXXHO OCYIIECTBHUTH 32
4yéT Hallero HMHCTUTYTA. Vuéubiii cexperapp UKOM k.M.H. M.A.3akuposa.

1.3.3 U3 nucema A.JI-Ba (6e3 mater, 80-€ romml):

1.4-10. AKTBIT anpoOanyu U McublTaHug padoT aBTopa

1.4. Y3 npurnamenuss AH CCCP, Munsy3a CCCP, HTOD u DII Ha cemuHap
KunbepHeTHKa IIIEKTPUUECKUX CHCTEMY:
«I'my6oxoyBakaemblit ToBapuiy ! Hacrosmum npuriamaem Bac Ha ouepemHoe 3a-
ellaHie CeMUHapa, KOTOPOE COCTOUTCS

« 9 » mapra 1981 roma B MOU , ayauropus MA3 B 15.30.
Tosectka mus. Morosunos JI.H. (Ilensa). OOmue CTPyKTypHBIE 3aKOHOMEPHOCTH



MH()OPMAIMOHHBIX M 3HEPTeTHYECKUX CHCTEM>. IMpencenarens... Benuko:
Yuénslii cexkperapsb... MoOXoB.:

[1.5. Y3 matenra ua uzo6perenne CCCP Ne165527:
«MHOrosYeiiKoBbIl MpeodpazoBaTeab MOTOBHIOBa» [1.6]
«Basika Ne 2595267. [Tpuopurer nzobperenust 22 mapra 1978 r. 3aperucrpupoBaHo
B [ocymapctBennom peectpe CCCP 8 depana 1991 r.

(IMpumeuanue: 3asBKka paccmatpuBaiack ¢ 78 mo 91 romsr skcneprom BHUUITL
B.C. MouHBIM, H3JaBHIMM 3a 3TO BpeMs MOHOrpadHio Mo mHpeodpa3oBaTesiM,
TJIaBe CeAbMOI KOTOpO# moj Ha3zBaHHEeM <«MHOTrosiueiikoBbIe MpeoOpa3oBaTeIH IIC
crossHHOrO HampspkeHus» paspuBai uged CTIIT no [1.6] ¥ BBICOKOBOMBTHBIX MEpE
KJIroyareneil 1mo aBTOpcKoMy cBujeTenbcTBY No 674217 Ge3 ykazaHHsi JTHUX IIEpB
MCTOYHMKOB - "IKCIEPTUPYEMBIX" JIMYHO MM PabOT aBTOpa.

[1.6. U3 orseiBa Hayunoro cosera no komiiekcHoi npodiaeme «<KUBEPHETUTKA»
AH CCCP ot 3.10.83 Ha pabotel aBTOpa :

«[lo mopyuenmuto Hayunoro cosera AH CCCP mo kommiekcHo# mpobimeme «Ku
OepHETHTKa» KOMHCCHS II0J] PYKOBOJCTBOM JOKTOpPAa TEXHHUYECKHX HayK, mpodec
copa, yaypeara JlennHckoil u I'ocymapcTBeHHoW mnpemuii B.A. BenukoBa paccmo
pena xommekc pabdor J{. H. MotoBminoBa «CTpyKTypHBIE 3aKOHOMEPHOCTH WH(QOL
MalMOHHBIX W YHEPreTHYECKHX CHCTeM». B 3Tmx paborax NmpHBOISTCS HEKOTOPH
HOBBIE PE3YJIbTATHl B 00JACTH MOJOOMS SHEPreTUYECKHX CHCTEM, IPEICTANSIONIN
MHTEpEC C TOYKM 3pPEHUS] NPAKTHKHA. ABTOPOM BBIIBHHYTa KOHIENIHA 00 oOmun
mporeccax, MPOUCXOMAIINX B Pa3INYHbIX WHPOPMAIMOHHBIX W SHEPTETUYECKHX Cl
CTE€Max, U CJEIaHbl BBIBOJABI O BO3MOXHOCTH ITPUMEHEHHMS ISl aHATIHM3a M MPOEKTHPC
BaHMS JHEPreTHYECKUX OOBEKTOB MAaTEMaTHUYECKOTO armmapaTa TeOpHH MH(GOpMALHI

Teopernueckne pazpadorku [I. H. MoToBmiioBa, a Taxke chenaHHBIE UM H300p¢
TEHUS,, HECOMHEHHO NIPEJCTaBIIIOT MHTEPEC U MOTYT HAWTH NPUMEHEHHE IIPH Al
HeWmrel pa3paboTKe METOZO0B TEOPUH MOAOOHUS 3HEPreTHYECKHX OOBEKTOB.

Cunraro 1e1eco00pa3HbIM MPOJODKEHNE Pa3pabOTOK B JAHHOM HAIPaBICHUHU.

Ipencenatens Hayunoro coseta AH CCCP mo xomrurekcHOW mpoOieme
«Kubeprernka» akagemuk O.M. BEHOHEPKOBCKHPI »
I1.7.1 W3 mporokona sacemanus HTC osnexrpodusuku coBmectHo ¢ HTC n
npeoOpa3oBaTebHON TexHUKe Bcecors3Horo DnexTporexHuueckoro MHctutyTa 0
20.12. 1987 r.:

«r.Mockaa. YTBEPX/IAIO - 3am. nupekTopa MO Hay4dHO
padore BOU wum. B.U. Jlenuna U.K. Pemumor
1. Caymanu: otuér acnupanta BOU um. B.U. Jlenuna ...MotoBuioBa [Imutpu

HukonaeBnua mo auccepTannoHHON pabore « Pa3paboTka M HcciegoBaHUE TP
00pa3oBaTEIbHBIX CUCTEM C BBICOKOYACTOTHBIM TPAaHC(OPMATOPHBIM 3BEHOM U BBl
XOJIOM Ha IIOCTOSIHHOM TOKE ».

Pabora T. MoTtoBunoBa /I.H. BeimonHeHa Bo Bcecoro3HOM 3IEKTPOTEXHUUECKOD
uHcTuTyTe UM. B.J. JleHnHa mo crnenuasbHOCTH <« ONEKTPUUECKHUE W TOIYINPOBO]
HUKOBBIE IpeoOpa3oBaTeNy»... U MpPeJCTaBlICHAa K 3all[UTe Ha COMCKaHHE YU&€HO
CTEICHM KaHIUIaTa TEXHUYECKUX HayK...



IlocTanoBumu: ...

HuccepranToM OBUIM TPEIUIOKEHBI W HCCIEIOBAHBI HECKOJNBKO MOIM(pHUKAINI
[peoOpa30BaTENBHBIX YCTPOMCTB C BBICOKOYACTOTHBIM TpaHC(OPMATOPHBIM 3BEHOM,
ICOOEHHOCTBIO PEKMUMa KOTOPOTO SIBJSIETCS Tepefada W IMpeoOpa3oBaHUE SHEPTUU
i LIEH IMOCTOSHHOTO TOKA...

VYnenpHBIE MaccorabapUTHBIE TOKa3aTeN MaKeTa IMPeoOpa3oBaTesisi MOIIHOCTHIO
yKBA mpu ypoBHe BeIxogHoro HampspkeHuss 0,5-1 kB 10CTaTodHO BBICOKH M CO-
taBsaror  1-2 kBA / I[M3 B 3aBHCHMOCTH OT HCIIOJNIE3YEMOH 3IIEMEHTHOM 0a3bl.
"akuM 00pa3oM, TeMa JAHUCCepTallMOHHOW paboThl, OE3yCIOBHO akKTyalbHa, a Io-
[YIeHHBIE B HEW pe3yJbTaThl TPEACTABILIIOT WHTEPEC KaK B TEOPETHUECKOM ILIa-
[e, TaKk W JJ pa3paboTKu Oojiee MOIIHBIX mpeodOpasoBarteneii kmacca 50-100 kBt.”

1.7.2 W3 nporokona 3acemanmss HTC snexrpodusuku cosmectHo ¢ HTC mo
[peoOpa3oBaTeabHON TexHHKe BcecorozHoro DnekrporexHuueckoro MHcTuTyTa OT
6.01.1989 .
«r.Mockga. YTBEPXJAIO - 3am. aupekropa mo Hay4dHOH

padore BOU wum. B.M.Jlennna U.K. Permuos
. Coymamu: ortuér acnupanta BOU um. B.J. Jlenuna ...MortoBunoBa JMutpust
{ukonaeBnua mo nuccepranuoHHol pabore « PaspaboTrka W ucciemoBaHue Ipe-
)Opa30BaTENBHBIX CUCTEM C BBICOKOYACTOTHBIM TpPaHC(OPMATOPHBIM 3BEHOM M BbI-
‘0ZIOM Ha TIOCTOSIHHOM TOKE.

IToctanoBunu:

..PazpaboTka Takux npeoOpazoBaTesneil , 00JIaNAIOIMNX YIYUIIEHHBIMU YyJEeIbHBIMU
HEPreTHYeCKUMH T10Ka3aTelsIMU U LIMPOKUMHU (DYHKIMOHABHBIMU BO3MOXKHOCTSIMH
i nuanasone MomrHocTe 5—10 kBT u BbIIe SBISETCS OJHOW M3 aKTyalbHBIX
(pobsieM TPeoOpa3oBaTENIbLHON TEXHHUKHU.
..ABTOpPOM TIOJIy4EHBI CIIAYIOLIME pe3yJIbTaThl, NPEACTABISIONINE HAYYHYIO W
[PAKTHYECKYIO LIEHHOCTb.
) TIPEIIOKeH TeOMETPUYCSCKUIl METON aHanu3a M KiacCuHKaluu mpeodpaszoBare-
(€1 KOHBEPTOPHOIO THIIA;
) paspaboTaH psJ CXeM CHJIOBOW 4acTu mpeobpasoBaresiell MOCTOSHHOTO TOKa C
[OHM)KEHHBIMH TIOTEPSIMH B TPaHC(OPMATOPHOM 3BEHE, a TaKKe OBICTPOAEHCTBY-
OlIME KacKOJHbIE TPaH3UCTOPHBIE W TUPUCTOPHBIC KIIFOYH;
) TPEUTOKEH METOJ «COCTABHOTO TOJISD», TMO3BOJISIONIMI MPOM3BOJUTH aHAIN3
HEepreTHYecKoro Ipolecca B NpeoOpa3oBarene W MOKa3aHO, YTO MpeoOpa3oBaHKe
HEepruM NpoTeKaeT 0e3 NMPOMEKYTOUYHOrO HAKOIUICHHs, YTO MOBBIMIAET S(PPEeKTHB-
[OCTh CHCTEMBI.
) pa3paboTaH U UCCIIEIOBAaH MakeT MpeoOpa3oBarelisi ¢ TPAaHCHOPMTOPHBIM 3BEHOM,
[0 OOMOTKaM KOTOPOTO HPOTEKAIOT IMOCTOSHBIE TOKH, a NepeMarHUYUMBaHUE OCY-
uectBisiercs: Ha yacrore 1—20 k['w;
() MOKa3aHO, YTO AaHAJIOTHYHBIA MPeoOPa30BaTENh COXPAHSIET BCE CBOM MPEHMY-
uectBa mpu ypoBHe MoinHoctd g0 100 kBt, a MeToll «CcOCTaBHOTO MOJISI» MOXKET
UMPOKO TPHUMEHSTHCS JUIS aHaJM3a JHEPreTHYECKOW CTPYKTYphI MPOLECCOB B pa3-
MYHBIX THIAX Ipeodpa3oBaTeseH.



4. TeopeTH4ecKue IMOJOXKEHUS TUCCEPTALUH OITyOIMKOBAHBI U XapaKTEPH3YIOTCA C
IIECTBEHHON HOBU3HOM, TaK KaK MO3BOJIIIOT UCIIOIBE30BaTh 0000MIEHHBIH (hopMam3n
notoka [ToWHTHHTa B BEHTHWJIBHOH NIpeoOpazOBaTEIbHON TEXHHKE. TeopeTHdecKH
BBIBOZBI NPOBEPEHBI Ha KOHKPETHBIX YCTPOHCTBAX.

5. TlpakTiueckas EHHOCTb pabOTHI COCTOHT B CIEIYIOIIEM:

0) Mpe[yIoKEHHbIE CXEMHO-TEXHHYECKHE PELICHUS MOTYT HCIIOJIB30BaThCs [T
co3maHus mpeoOpazoBareneid MomHOCThI0 mopsaka 100 kBr...

7. Tlo otuéry... B 1987 romy ObUTM cCHENaHBI 3aMEUYaHWS, OTHOCSIIUECS K DKC
MEPUMEHTANBHOW YacTH W PEJaKTHPOBAHUIO TEKCTa, a TaKKe K COIMOCTaBICHHUIO
MPENIOKEHHOTO yCTPOMCTBA C HM3BECTHBIMH aHAJIOTaMH. B OCHOBHOM 3TH 3amMeda
HUS OBUIM yYTEHBI AWCCEPTAHTOM B TpOIECcCe MepepadOTKH PYKOIUCH.

8. HTC OD® cumraer, uro amccepranuoHHas padora MotosmwioBa J[.H comepxr
HOBBIC PE3YNIbTAaThl, OTHOCSIIMECS K IIOJIEBBIM METOJAM aHalli3a JHEPreTHUYECKY
MPOIIECCOB B BEHTHJIHHBIX IIPeoOpa3oBaTeNsiX C TpaHCPOPMATOPHBEIM 3BCHOM W
4acTH KOHKPETHOW CXEMHO-TEXHUIECKOH peai3alii HOBOTO THIIA IpeoOpa3oBaTele
(TpancdopmaropoB MoTOBMIIOBA), 4YTO MMEET BAXKHOE HAYYHOE M MPAKTHYECKC
3HaYeHHE B OOJIACTH pa3paOOTKH MaJOra0apUTHBIX CIEIHAIbHBIX HCTOYHHUKOB ITF
TaHHS.

Juccepramus yaoBIETBOpsET TPeOOBAaHMIM, MPEIBSIBIIEMBIM K THCCEPTAIMSIM F

COWCKaHHMe YYEHOW CTENEeHHM KaHIUAaTa TEXHWYECKHX HayK. Pe3ympTaTel AHCCEpT:
IIUA MOTYT OBITh Tepenansl B cTpaHsl COB mo rp. b.
9. C yuérom HayuyHOH m 00mecTBeHHON 3penoctu T. MotoBmioa I.H HTC O3«
BOU umenu B.U. JleHnHa pexkoMeHIyeT AMCCEPTALMIO Ul IPEACTABICHUS K 3allll
Te Ha crenuamm3upoBaHHOM YuéHom Cosere.

Omnnonupyromas opranusands - MOCKOBCKHM 3HEPreTUYECKUH HHCTUTYT...»

I1.8.1 13 nporokona 3acenanus MockoBckoi ropoiackoil cexkuuun HTO mo sier
TpudeckuM MaimuHaM ( MOCKOBCKHI SHEpreTHYeCKHd HHCTUTYT, Kadenpa « DIeKTpl
yeckue MamuHbl ») o 19 mapra 1986 roxa.:

«CJIYIOAJIM: noxinapn acnupanta MotosuioBa [I.H. «Crpykrypa mpouecca nepe
Jadl W TIPEBPALICHUS JHEPTrHUHM DICKTPUIECKUMH ¥ MAarHUTHBIMH  ITOJISIMK>
B nokmaze ... M3JI0KEHBI OCHOBHBIE DE3yJbTATHl Pa3pabOTOK U HCCIIENIOBAHMI
MPOBEAEHHBIX JUYHO aBTOPOM JOKJIaAa B CBA3M C JUCCEPTAMOHHOW paboTOi I
TeMe «lccnenoBanne M pa3paboTka NpeoOpa3oBaTENbHBIX YCTPOHCTB C BBICOK!
YaCTOTHBIM TPAaHC(OPMATOPHBIM 3BEHOM M BBIXOAOM Ha IIOCTOSHHOM TOKE», KOTO
pBIC ...

BIIEPBBIC ITO3BOJIAIOT KOHCTPyHpoBaTh BbIcokodacToTHbie [ITC Ha MommuocT
ceemie 100-200 kBA mis »nekTpopH3UKH M AIIEKTPOTEXHOJIOTHH, a B TEPCIIEKTH]
- JUIS CHUCTEM DAaCIpEENCHUs JIEKTPOIHEPTHH IOCTOSHHOTO M TIEPEMEHHOTO TOK
... Ilocme oTBeTa MOKIAaAYMKa HA MOCTYNHBIINME BOIPOCHI BBICTYIHIIM C OOCYXI
HHEM JIOKJaJa JOLEHT Kadeapbl «INeKTpOTeXHUKH» KayHacCcKOro moIuTeXHHYE!
KOTO MHCTHTYTa K.T.H., I0I. A.A. banpuntnuc u 1.1.H., npodeccop kadeapbl «Imet
Tpuueckue MmamuHe» MOW  U. 1. KonbuioB, KOTOpblE MOAYEPKHYIH HOBHU3HY
aKTyaJIbHOCTh IPOBOJMMBIX HCCIIEIOBAHUN BBIABHHYTOH JOKJIAJYMKOM Pa3BEPHYTO



eopemMbl YMoBa-IIoHTHHTa U (U3MKO-TEXHUYECKUX CBOHCTB COCTaBHOTO 3JIEKTPO-
faTHUTHOTO TOJSA NPUMEHUTEIBHO K 33JadaM KOHCTPYHPOBAHUS BBICOKO3((EKTUB-
[BIX BJEKTPUYECKUX MAIIVH .

Cemunap cumtaer, uro pabora Motosminosa JI.H. mmeer Oombmioe Teopernuec-
‘06 W TIPAKTHYECKOE 3HAUCHWE KaK JUIi TEOPUH W NPAKTUKU JIICKTPHUECKUX Ma-
UMH, TaK M JUIA 3JIEKTPOTEXHWKH B IIEJIOM, M MOXKET OBITh HCIIOJIb30BaHA JUIS
1a3pabOTKM Ka4eCTBEHHO HOBBIX OOpAa3llOB AIEKTPHMUYECKHX MAIIMH M IpeoOpazoBa-
€JIbHOM TEXHHUKH Ha OCHOBE peal3allil OCOOEHHBIX CBOWCTB COCTaBHOTO 3JIEK-
'POMAarHUTHOTO TIOJISL.

Ipencenarens cexuuw ... WL.II. KonbuioB  Cekperapp cekuuu ... E.M. CokonoBa.»

1.8.1 U3 nporokona 3acenanus MockoBckoit ropojckoit cekiuu HTO mo Dnexk-

puueckuM Marnaam ( MOCKOBCKHIA SJHEPTeTHUSCKUIH HHCTHTYT, Kadeapa « DnekTpu-
leckie MamHbl » ) o1 18 despans 1987 roma.:

«CJIYIOAJIM: noknax ... acnupanta MotoBusosa [I.H. «Pa3BuTtne Teopuu siiek-
'POMAarHUTHBIX SBJICHUN U KOHIIETIUS MPOEKTHPOBAHUS 3JIEKTPOYCTAHOBOK B CBA-

U ¢ pa3pabOTKOM CHIIOBBIX TpaHCHOPMATOPOB, OOTEKACMBIX IMOCTOSHHBIM TOKOM

CTIIT)...

MeTtoapl aHamM3a TEXHHUYECKOTO YPOBHS U MOJOOHMS TEXHHUYECKHX CUCTEM IIpH-
1EHSIOTCS aBTOPOM HAa OCHOBE pPa3pabOTaHHOW MM HOBOM MaTeMaTH4YecKoil Moje-
M pa3BHBAaIOLIEICS HMepapXU4ecKol CTPYKTypbl... Ha 0a3e Takoro momxonma TexXHH-
teckast cetb «G» (CXeMOTEXHHKA) BIIEPBBIC OMpeeiieHa Kak OCHOBHAsS KOMIIOHEHTa
ipoextupoBanus [IC: nmaHa TeH30pHas MHTepHpeTanus mpeoOpas3oBaTens ... ; pas-
)ab0TaHO TOHATHE TEH30pa KOJIWYECTBA - KauecTBa M C(HOPMYJIMPOBAHO TEH30PHOE
'cJIOBHE omnTUMalbHOCTH mpoekta OTY.

BriepBbie ycTaHOBIIEHBI 3aKOHOMEPHOCTH MOA0OMS HMH(MOPMAIMOHHBIX W JHEpre-
UYECKUX CTPYKTYp..., IIOKA3aHO CYIIECTBOBAHHME KAadeCTBEHHO HOBBIX SHEpreTH-
[ECKUX CTPYKTYp M HPEIJIOKEH YHUBEpPCAJIbHBIN, TEH30PHBIH METO] CUHTE3a TEXHHU-
tleckux pemenuit OTY, Brioyas tpanchopmartopusie [1C.

...TI0OKa3aHa MPUHIUNHAIBGHAS BO3MOXXHOCTh IOBBIIIEHUS MPEAETIbHBIX YPOBHEH
1ab0TBHl BBICOKOYACTOTHBIX TpaHchopMmaTopHbiX [1C, BBHIMOJHEHHBIX Ha IOJYHPO-
JOIIHMKOBOM 3JIeMEHTHOU Oa3e:

mo HanpspkeHuto - ot 1000 BomsT 10 110 kB u BbIIIE;

no momuoctd - or 63 kBA 1o 1 MBA u BhIE.

IOCTAHOBUJIA: ... ABTOpOM NOJy4€HBl M MPAKTHUECKH HCIIOJIB30BaHBI KadecT-
\CHHO HOBBIE PE3yJbTaThl B (DYyHJAMEHTAJBbHBIX M IPHUKIAIHBIX HAyYHBIX HaIlpas-
[EHUSX, MMEIOMIUX HETOCPEJCTBEHHOE OTHOIIEHHE K MPOEKTHPOBAHHIO HOBOIl Tex-
[MKH. Marepuasbl, OCBEHIEHHBIC B JOKJIAJE, MPEACTABISIOT CO00# eauHyro, 3a-
\epIIEHHYIO HAYYHO-HCCIICIOBATEIbCKYIO0 PabOTy, MMEIONIYI0 OOJbIIOE TEOPETHYEC-
‘0€ U TNpaKTUYeCKoe 3HAYCHUS.

Ipencenatens cexiuu... M.II. KomsumoB. Cexperaps cexiui... E.M. CokonoBa.»



I1.9 U3 Bakmouenns ceMuHapa Hay4HO-HCCIIENOBATENLCKOTO OTIENA MPeobpasoBe
TenbHOM TexHUKHM MockoBckoro otaenenus HUMIIT no aBTopckuM CBHAETENLCT:
BaM ... «Tpancdopmatop MoToBmiIOBa» (CHIIOBBIE TPaHC(HOMATOPHI MOCTOSHHOTO
Toka).» ot 08.02.1985 ., ucx.Ne 14-135.:

«BacnymaB coobmienue aBtopa J[.H. MoToBuioBa o mpeiaraeMbix CHIIOBBIX
TpaHcopmMaTopax MOCTOSIHHOTO TOKa, CEMUHAp... MPHUIEN K CIEIYIOIIEMY BBIBOI
1. VYcrpoiicTBa, BbIoJHEHHbIe 1Mo npuHUMIy «T'pancdopmaropa MoToBHIOBa» pa
60TOCIOCOOHBI M MOTYT HalTH MpHUMEHEHHE.

2. lnsa onpeneneHus BEIUYUHBI K.I.J., rabapUTHBIX W TEXHHMKO- SKOHOMUYECKH
MokaszaTeneil 3THX YCTPOWCTB Ieslecoo0pa3HO pa3paboTaTh M M3TOTOBUTH MakKe
MpeAJIaraéMoro yCTpONCTBa MOIIHOCThIO Heckoibko KBT.

3asenyromuit HUO IIT MOHUIIT B.A. Mepxeesckuit. 3aB. cektopom H.M. [xyc
I1.10 M3 nporokona ucnbitanus makera Tpancopmaropa Morosunosa (TM, BII)
« YTBEPXXIAIO 3awm. mupexkropa BOU um. B.W.Jleanmna W.K. Pemmmos 21. 08. 8
6. BriBojbl:

6.1 OcHOBHBIE TEXHHKO-IKOHOMHYECKHE IoKazaTenu Makera BII mocturaror cuerm
IOIIUX 3HAYECHUM.

MITIT T™M - no 25 kBA/kr wu BblE,

VYcra"oBiieHHOM — MomHOCTH - 10 9 kBA,

[ynecanmn HY Ha Beixome BII - He Gomee 5%.

6.2 YpOoBHH TEeXHHKO-5KOHOMHYECKHX TNoKazarteneii BII B Heckombko pa3 IMpeBbII:
10T TIpeleNbHBIe 3HAYCHUS IYYIINX 00pa3loB aHAJIOTWYHON OTEYEeCTBEHHOW TEXHF
k. MI'TI - Gomee wem B 6-8 pa3, KIIJ - ma 20-25 %.

[InoTHOCTP TOKAa B 0OMOTKax mpeoOpa3oBaTenbHOTO Tpanchopmaropa ... TM
noBeIeHa B 18 pa3 mo cpaBHEHHIO ¢ YpOBHEM, PEKOMEHIYeMBIM, IJISi aHAJIOTHY
HBIX BBICOKOYACTOTHBIX TPAaHC(HOPMATOPOB, M MPHONMKAETCS K IUIOTHOCTH TOKa
MIPOBOJAX, BEIIOJHEHHBIX W3 HHU3KOTEMIIEPATYyPHBIX CBEPXIIPOBOJHHUKOB (50-10
Ahiv?).

6.3 VYuuteiBas, uto MakeT BII BeITOTHEH Ha ycTapeBIeil W HE COOTBETCTBYIOMIEH TIC
CTaBIICHHOM 3aJade dIIEMEHTHOW 0a3e, MOXHO TPOTHO3UPOBATH [aNbHEHIIee CHF
xenue norepb B 2-3 pasa (KIIJI — no 99,5%) u ynyumenune MITTI no 4-10 kBA /kr



1.11 Konuenuyus ousnec - nnana

8 cipepe panuaisunea no npousBodocmby 3auuuieHHON NPOOYKYUU
Ha 0ase mpancgopmamopo8 Momobuaroba.

.. Ha3Banue ¢panuaiizopos: - [IpousBoactBennslii koornepatus TPAHCMOT (KTM).
- Imutpuit Hukonaesuuy MoTOBHIIOB.
!. TlouroBsrit agpec: 440046 Ilensa, a.s1-220. 2a. Temn. 63-63-95.
). KonraktHoe nuuo: npencegarens KTM  Imutpuit MoTOBHIIOB.
4. [lesrenpHOCTH (paHdaiizepa u ucropus KTM.
Cozmarnio KTM B 1990 rogy mpenmrecTBoBaia HaydHO-HCCIIEOBATENBCKAsT W BHE-
[peHUYeCKasi aKTHBHOCTh €ro OyIyIIero TJIaBbl, BEI3BABIIAs BOJIHY HMHTEpECa COBET-
KHX TIPOM3BOAMTENECH K HOBOMY HAy4HO-TEXHHUYECKOMY HAIIPaBJICHHIO, HE cClaja-
OLIyI0 1O CaMo€ ITOCIEeTHEe BPEMS W y BOCIPEeMHUKOB. OIHAKO IEATEIHbHOCTh
i HoBOoM HampasieHnH He npusena B CCCP k 3aMeTHBIM yclexaM B TpakJaHCKOM
[POM3BOJICTBE BBUAY OTCYTCTBHS KaKOW-THOO IOpPUAMYECKOW O0a3bl AT YacTHOH
[HULMATUBBl B HayKe M TEXHHKE.
Hesarensaocts KTM, COOTBETCTBEHHO, OKa3alach OTpaHMYECHA HAYYHO-TEXHHYEC-
MMH HCCIICIOBAHMSIMA M MapKETHHIOM BHYTPH IO CYTH JKECTKO aHTHPHIHOYHOH B
(epe HayKM W HMHTEIUICKTYyaJIbHOH COOCTBEHHOCTH CTpPaHBI.
Tem He Mmenee, aktuBHOCTE KTM mnpuHecna eMy onpenenéHHOE NpPU3HAHME, Kak
[OTCHIMAJIBHOMY TIpoM3BoAnTeNO. pa3zpaborkn KTM Obumm HarpakaeHsl JUIIOMa-
1 Ha 3aMETHBIX MEKAYHapOJHBIX KOHKypCax - TakmX, Kak BbIcTaBkH “CBapka-
11" u “Csapka-93" B Caukr-IlerepOypre u Canon TtoBapomnpousBomureneii (Canox
toBaruii)-96 B XKenese, rae koomepatns TM B Juile HAy4HOTO PYKOBOAUTEIIS 3a-
UI TIEpBOE€ MECTO Cpein Hambosiee aBTOPHTETHBIX M CTapeHIIMX MPOM3BOIUTENEH
[ay4HO-TeXHUUYeCcKoi mpoaykuuu B Poccum). B 1989 romy, B CBsI3M ¢ HHTEpecOM
TaxomOanka k ¢uHaHCHpoBaHWIo ydactusi KTM B HayuneIx (hopymax B AmonHmw,
Ipomctpitbank CCCP B nuie riraBHOTO WHXKEHEpa OLEHWI WHBECTHIIMOHHYIO TPH-
JIeKaTenbHOCTE ero mpemnoxennit B 100 mummmapnos mommapor CIIIA.
3 1991 ronmy, He3amonro Ao maneHus pyomns, B [leHze ObII corylacoBaH BOIPOC O
TPOWUTENBCTBE COBMECTHO C [ocyHmBepcureToM UM. benmHckoro crenmanm3upo-
JaHHOTO TEXHOIIapKa IO/ BBITycK 00pasmoB mnpoxaykumun KTM.
B nacrosmee Bpems KTM, Ha ocHOBe cBoero 12-nmetHero ombITa paboTHI, IIPOBO-
[MT MaKCHMAaJIbHO THOKYIO0 HHBECTHIIMOHHYIO IIONIMTHKY, KOTOpas MOXET oOecrednTh
AIUIEHHOCTD ¥ 3()()EKTUBHOCTD BIIOKEHHUS KaluTala B MPOM3BOJCTBO IPH CaMOH
)a3nuaHoi nuBepcupukannu aesrensHocTH KTM, BKiodas puUCK CO3JaHUS 3allu-
UEHHOTO TNPOW3BOJACTBA 32 pYOEXKOM M JIMKBHUAAIMIO IOPUANYECKONH YacTH €ro
JMUHHACTPATUBHOM CTPYKTypsl B Poccum.



5. JlomomHuTenpHAs HHDOPMAIIHS.

OKCIEPUMEHTAIBHO TMOATBEPXKIEHHBIC OCHOBHBIE TEXHHKO-3KOHOMHYECKHE ITOKa-
3aTeq HOBOTO TOBapa Ui (paHYaii3n (MCTOYHHUKOB BIIEKTPOIUTAHUS Ul CBApKU
pe3KH Jyroi, mia3MoM, a3epom) :

- ynmenbHbI Bec uctounuka 1- 0,2 kr/kBrt (Bec anmaparta is 31eKTpOIyroBoit
cBapku Ha 400 amnep pasen 5-15 kr).

- KIIO pasen ot 70 no 98 % (YkasauHblii ammapar okymaercst 3a 5-7 ner suim

3a Cc4€T SKOHOMHH OIHOM TOJBKO 3JIEKTPOIHEPIHH).

6. KommuecTBo yke MMEIOMNXCS MOTEHIMATBbHBIX (ppaHmM3HBIX To4ek — 1. 310 —

KTM u ero noreHInaaIbHO BO3MOXHBIE NPOM3BOACTBEHHBIC MOIIHOCTH C 0O0BEMOM

npom3BoacTBa 10 10% ot 00péMa mpogaxk Oymymiero ¢pandaitzu. KommdecTBo mpr

rilamaeMsix ()paHuaii3u Ha MEPBOM 3Talle — He Oolee YeM 0 OZHOMY Ha TEPPUTC

puanbHyIO cdepy cObITa TOBapa.

7. O0béM WHBECTHIIMH W JpPYyTHe YCIOBHS A (hpaHUIai3H.

TpeboBanus x (paHuUaii3ym Kak K HHBECTOPY:

- Hajau4ue 5-7- JIETHETO OIbITa Pa3pabOTKH TOBAPHBIX 00pa3lOB CBapOYHBIX , IUIa3:
MEHHBIX WJIM JIa3€pPHBIX allapaToB M XOPOLIO HAJIA)KEHHOW KOHCTPYKTOPCKOH H

MPOU3BOJICTBEHHOW 0a3bl aHAJOTMYHOW IPOTYKIIUH.

- TapaHTHs camopuHaHCHpoBaHHUA Tpoekta B 60 mmH nommapos CIIA nHa 3 roma
BKJIIOYasi CTOMMOCTH TPOM3BOACTBEHHON 0a3bl o 10 muH, mmatéx (pandaiizopy B
10% , obopoTrblii kKamutan 30 MIH.

- TOTOBHOCTh K JIBYXITAaITHOMY pEXHMYy OW3Heca:

A). COBMeCTHasl ONBITHO-KOHCTPYKTOpPCKasi MPHBSA3KA IPOEKTa HOBOTO TOBapa, IO
TpEX IIET;

B). cepmiiHOoe MPOM3BOICTBO, TOPIrOBIS M MOAEPHH3ALMS TOBapa.

IIpn sTOM HauyanbHBIH O0BEM IMPOJAX AaIIAPATOB B MEPBBIE MSTH JIET BTOPO
ro stama coctaBUT 10 ThIcAY IITYK B roj CTOMMOCTBIO OT 1 1o 5 ThIc. mommapos
3a MTYKy B 3aBUCHMOCTH OT THma ToBapa. [IpuOpuie ¢pandaitzu B 10% ot o6o
poTa COCTAaBUT OKOJO 3 MITH JoJuiapoB B Tox. Jloms ¢panuaitzopa - ot 1% mo 109
TOJ 3aBUCUMOCTH OT CTEIEHH ycriexa Jena.

OpueHTHPOBOUYHBIH 00BEM mpomax B 3-if , ycrolunBoil (haze 6mzneca — mo 100
200 TpIcsa mT. B ron ¢ mpuOsmibio 30-60 MIIH IOMITapoB €KETOTHO
8. OOydeHue ¢paHUai3h.

ITpoBomuTcss B ¢opme JEKIUH, CEMUHAPOB M KOHCYIbTAIMH AT MHXEHEPHO-
TEXHUYECKOTO TEpCOHala IMPUMEHHUTEIPHO K KOHKPETHBIM TEKYIIUM 3aJadaM.

[MapamrensHas gopma oOydeHHs - COBMECTHas NMPOHM3BOACTBEHas pabora. Hu
KaKkoW JOMOJHUTENBHOH IUIaThl 3a oOydeHue (paHyaii3op He norydaeT. Bece pacxom
Ha CBs3aHHBIE C O0y4YeHHEM MepCOHaTa BHYTPEHHHE OPTMEpONPHATHS HecéT Qpar
Yaisu.

9. Ksamunduxanms ¢paHgaiism - cMm. BeIme, I.7.
10. Ilpouass wHpOpMAIHS.

Cpok norosopa ¢panimmssl - 10 et ¢ mpaBoM NMPEUMYIIECTBEHHON MPOJIOHTalnu

U BHECEHMs YTOYHEHHWH IO COIJIACOBAHUIO CTOPOH



11.06.02 8:12 - 07.11.02 11:58 ABTOp WHHOBAITHIA
Hmumpuis MomoBuaob.

“cnosus dozosopa Ne 1a-202 Y eamaemt;%ﬁrﬁmeﬂb !

HUmero uecmsb coodujume Bam 0 HO6OM HAYYHO - NPOCEEMUMENLCKOM NPOEKHLE
: KHuzousoanuu. OH npeOnpUHAmM 6 UHMepPecax H08020 MblULIEHUA 8 HAYKe U mexX-
YuKe, 6 UHMmepecax pazeumusn 4enogeuecmed. B knuze 1-a nyénuxyromca
bynoamenmanvhovle omKpolmus, ommeuenuvle cepedpanol meoanvio 24-20 Mesic-
Jynapoonozo Canona Hosayuit Keneewvl u gvizeasuiue 3amemHuulil UHmMepec 6 Mu-
)08bIX HAYYHO-MEXHUUECKUX U MAPKEMUHZ08bIX YEeHMPAX. B knuze 1-6
nepevle NYOAUKYemcs pacuiuposannoe cooepicanue 00H020 U3 OPEeGHenuUx

RAMAMHUKOS MUPOBOU WUSUIUZAUUY ...
‘akum 00pazom, HauL NPOEKM HAYUHAEMCS ¢ OOHAPOOOBAHUS 3AKPLIMOLU Npexcoe
HUKATbHOU UHQOPMAYUU HAYYHO20, MEeXHUYECKO20 U UCMOPUYECKO20 COOEPHCAHU,

umerowell KapOUuHaibHoe 3HauyeHue 0 Oyoyujezo.
’a3ymMeeTcsl, 3TO U3JIaHUE ITUMHO20 HA3HAYUEHUA, U TIOTOMY KHHUTH BBIITyCKAIOTCS IO
aKa3aM 4MTareleil — ITYy4yHO, eAMHUYHBIMU SK3eMIUIsipaMu. KHUIM MMEIOT 3Hauu-
eJIbHYIO IIEHHOCTh B KauecTBE IEpBOil MyOMuKanuu B cepe MPUHIUIOB pehopMbl
[AYKW W IWBWIN3AIHH, 8 MACCO80U Npooajxce TIONHOTO €€ W3NAHUS He Oydem...
Kaoicowiil skzemniap kuueu umeem ceoll NOPAOKOBLIUL HOMED
U 3a8epeH neyamvio ¢ NOONUCHIO A8MOPA.

lepBbie 22 nomepa pesepsupyromca 01 n1uy, ubum UMeHaAM OyOym noceaujensl IQdhexmot,
AKOHbL U opmynbl HOGHIX KoHUenyuii. O HATMUYUY I UX HOMEPOB JCENAIOUWUM YEEKOGe UMb
4bé-1u00 umsa ciredyem sapamnee oceeoomumuvca no men. 8(8412) 63-63-95 u nepecnamo
3a0amok c¢ 00zoeopom no gopme " 1" na my cymmy.
Hanee modxcno ysnamov yeny Homepa u opopmumsv HaA He20 3aKA3.
3aoamox ne 6036pawjaemcs.

Ipeonazaemyro Bam eepcuio knueu la 6wt cmooiceme npuobpecmu Ha credyIOuux yCano8usx:
). Bol npuoGperaere Bepcuto «CLI» ¢ Hanbosiee MHPOPMATHBHBIM MAaTEPHATIOM — 3TO
'6emHoe U30aHUEe HA CIMPYUHOM NpUHmMepe. L[eHa.=1O €BpoO (y.e. B py6J]SIX) JJIsL
topsiikoBbix Homepos cBbitie 200. Lena Ne 23,1, )-100,, . )=2500; Lena
4'9101(a‘b,__,)-200(a,b,,,_) =1800 €Bpo.

‘cnoeus npuobpemeHus KHUU.

- IOpfmuaM KHU2U C HOmMepom cebluie 200 nocmaenawomesa moavbko no t)enypamHoﬁ uene.

\. Ilokynamenv npu 3anoiHeHUU UM 0J1aHKA 002080pPa UNIU 8 OMOENbHOM RUCLME

agmopy ykazvieaem c6oé nacmosugee umst (Wil PeKeU3UMbl 0P IUUA) U Uelb

IpUOOpemenUa UM KHULU.

6 Uensax JUYHO20 YmeHUs uiu nepenpooax@cu (npu 3aKynke 6onee 2 3K3.),
UCNONBb30BAHUA PA3PAOOMOK aA6MOpPAa 6 HPOU3e00CcHmEee U hnpooaice,
UCNOJIb308AHUA DPA3PAOOMOK aABMOPA 8 UCCNe008AHUAX Ol RPOU3BOOCHEA
6 08YX ROCNIEOHUX CYUAAX NOKYRAMENb 00A3Yemca cooduams agmopy o pe3yib-

namax, mecme u 00bEMe MAKO20 HPOU3EOOCHIEA ) .

. Illokynamens coodoujaem agmopy, n1100bim RYmMEM, PEKEU3UMDbL €20 ONIAAMbl 3AKaA3d.



4. ITokynamenv 00a3yemca Hi 6 KaKoOU (popme He PAZMHOINCAMD MAMEPUATbL KHUU
0N nepeoauu ux mpemovum JUYam.
But maxoice mosceme onniauusamov Kuuzu ( uau 000n1auusams ux nocie noayuenus )
no 0o0/1ee 6bICOKUM 002080PDHBIM UeHam, coodpasno Bawum npeocmaenenusam o
nonesnocmu ona Bac u yennocmu npoexma. B amom cnyuae yeny 3a bl0panHyio
eepcuio KHUZU COOMEemMCMEEeHHO YMHOMCbIne, U YKaxcume 6 00zoeope 1-/1
Ko3(ppuyuenm ymuoscenun «2, 3, ... ».
Pacuérnbie cuera 1iast npedonnamut 100%, donnamei, 3adamxa y.e.; dpopma «1JI»:

1). IlepeBon aener B EBpo:

SABRRUMM SE 1. Saving Bank of the Russian Federation (Povolzhsky office)
Penza Branch 8624 . Cuér Ne 423079 781 480 000 000 144 8.
D.1.0. MOTOVILOV DMITRY NIKOLAEVICH
2). TlepeBon neHer B Py6uisix mo cpenHemy kypcy oomena k EBpo B Mockase:
JlunieBoit cuét Ne 423 018 107 480 009 849 82, 01
B omepkacce 8624,03 ITensenckoro 0anka Cb P®;
Ha ums «Morosunos JImutpuii Hukonaesuu».
BUK 045 655 635; WHH 770 708 3893;

P.c. Ne 474 228 103 480 099 005 00;  K.c. Ne 301 018 100 000 000 006 35.

wii 1o moure: 440046, Tlensa, a/s-220. MortosunoBy Amurpuio Hukonaesuuay.

3) Ocpopmnenue 3axaza no ®opme 1J1 npedycmampusaemcsa 00:13amensHblM MOJILKO 0714 NEPe6o00s
pasnvix unu 6onvue 2 moicay 6 eépo (6 IMom cayuae coxpanume KORUIO 002080pa Ons ceds).

JloroBOp om 200 2. (3axaz u ycrosus Kyniu-npooaicu KHuZ.)‘ Dopma 1]

Tokynarenab-3axkazuux.
Henb» moxkynku kHuru: Jluunas. HccmenoBanus Uil MPOU3BOACTBA. [IpOM3BOACTBO U
npopaxa. Ilepenpomaxa. (HeHyxHOe BBIYEPKHUBACTCS).

IlouToBbIii agpec mokynarteJsi
Ipoaaseu(asmop): Momosunoe Jmumpuii Huxonaesuu Anp.: Poccus, 440046, [1ensa, als-220

®opma nocraBku: houma. Ilpeamer noroBopa—«knuza Nel a. ®a3a pacuéra. «donnama
npeoonnama 3a0amox» -3auepkuymo auuihee. (He yxazannvie ¢ ¢.1/1 npasku ne donycxaiomes).
Koanu.u pua kuur: Bepeust 1, mtykmo ___ y.e. k eBpo; Jlorosop odopmien
no ycnoguam Ne . IokynaTenn 00s13yeTcsi cOOMOAATh yCIOBUSI HMOCTABKH KHHTH.
Kos¢puuuenr ymHoxeHus: paBeH .

HUTOTr o WIT. KHU2 Ha 00uwy1o cymmy (ykazamo cymmy, 6anomy - eépo uiu pyonu)

Cpok omnpagku KHUZ npooasyom ROKYNAMENO CO2NACHO., HACHIOIEeMY
002080py KYNau-npooaxcu (co ons omnpasxu 3zaxaza /I npooasuyy,
3a BbIUEMOM 8PEMEeHU NPEeOONIAMbL, HOUMOBLIX CPOKOS U Yopé madxcopa ) - He
oonee 2- 100neii. Ilpedvasnenue npemensuii no nOCMAasLeRHbIM KHUZAM - 6 medyenue 5
OHell nocie ux O00CMAasKu. FOpruyam nocmasnsemcs *'=Toabko Bepcust Ne2=
IIponpasen: Momosunos /1. H. [lokynareJib:

(noonuce u_oama)

[Teuats 1 pacd. c4€T mpmma:h




