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[ToxazaHo, 4TO co37jaHNe MAIIKH, IEMOHCTPUPYIOIIUX MOTydeHHEe U30BITOYHOM
MOIITHOCTH 32 CYET PHEPTUH CHIIOBBIX MOJIEH, HE IPOTUBOPEUUT 3aKOHAM (PU3UKH.
AHanuzupyercs creliu(rKa TAKUX YCTPOHCTB U M3J1araloTcsi OCHOBBI HX TEOPHHU

TO FUELLESS POWER ENGINEERING

It is shown, that creation of the machines showing reception of superfluous
power at the expense of force fields energy, does not contradict physics laws.
Specificity of such devices is analyzed and bases of their theory are stated

V.A. Etkin

...«QT0 NHIIH BOIPOC BPEMEHH,
KaK CKOpO YeJIOBEUECTBY YAACTCS
MOJIKITIOYUTh CBOM MAIIUHBI K
CaMOMY HCTOYHUKY DHEPTUH
OKPYKaIOIIETro MPOCTPAHCTBAY

H.Tecna

Beenenne. CoBpeMeHHas HayKa JEJIUT MAaTEpPHUIO Ha BEIIECTBO U moJje. Jlo cux mop venoe-
YECTBO MCMOIH30BAIO SHEPTUIO0 TOJIBKO OJAHOTO M3 HUX. DTO B OCHOBHOM XHMHUYECKasi SHEPTus
TOIUIUB U sJIepHAasi SHEPTUs CAMOIPOU3BOJIBHO JENSIIUXCS XUMUYECKUX 3JeMeHTOB. KoHeuHbIM
MPOAYKTOM KOHBEPCUU STUX (HOPM SHEPTHUU SIBISIETCS BEIIECTBO B €r0 U3MEHEHHOM COCTOSIHUU,
pelieHrne mpoOeMbl 3aXOPOHEHUsI KOTOPOM YEIOBEYECTBO OTKIIAJBIBAET HAa HEONPEECIICHHBIM
CPOK.

[Ipobnema ycyryOmsieTcsi HapacTaroIle KOHIIEHTpaIluel HaceIeHUs B OTPOMHBIE METaIloJIH-
CBI U SKCIIOHEHIMAILHBIM YBEIMYCHHEM MOTpeOJIeHNs SHepropecypcoB. Bee 6omnee nieHTpanuso-
BaHHBIM CTaHOBUTCS MPOU3BOACTBO 3JIEKTPUUYECKON, MEXaHUUYECKON M TEIIOBOW IHEPIHH; BCE
0oJiee TUTaHTCKUX Pa3MEepoOB JAOCTUTAIOT TUIOTHHBI THAPOIIEKTPOCTAHINI 1 OoJiee TPOMO3IKH-
MU — DHEPTeTHUECKUE YCTAHOBKH TEIIJIOBBIX AJIEKTPOCTAHIINI, Bce Ooiee MPOTSHKEHHBIME — He(-
TEMPOBOBI U Ta30MPOBOBI, & TAKXKE JIMHUU AJIEKTPOINEpeaud U MaruCTPaId TeTJIOCHA0KESHHUS.
DTO yCKOpSET HACTYIUICHHE SKOJOTUYECKOTO KPU3UCA M YCYTyOIIsieT MOCIEeICTBUS CTHXUIHBIX
OenctBuii. TaroT 3amachkl HCKOMAEMOTO TOIUIMBA, a JA0Js BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUU
ocraeTcs KpaiiHe Hu3KoH. OIHAaKO M 37ech MpeoOiagaeT TUAPOIHEPTHs KaK PasHOBUIHOCTH
SHEPTUU BEIIECTBA, XPaHEHHE KOTOPOI CO3JaeT MPSAMYIO YIPO3y 3KOJOTUUYECKONW CTAOUILHOCTH.

B nowuckax HOBBIX MCTOYHMKOB SHEPIUU UYEIOBEUYECTBO HAET HAa BCE BO3PACTAIOLIUI PUCK,
OTKJIaJbIBasl HA HEOMPEECICHHBIN CPOK pelieHre MpoOaeMbl 3aXOPOHEHUS SJIEPHBIX OTXOAOB U
KOHCEpBAllUM OTPAa0OTaBIIMX CBOM CPOK AJIEPHBIX YCTaHOBOK. OrpOMHBIE CPEJICTBA 3aTpaunBa-
I0TCS Ha pa3pabOTKy HOBBIX TEXHOJOTHH «CXKHUTAHUS» SIIEPHOTO U TEPMOSACPHOTO TorumBa. U
HET, Ka3aJ0Ch Obl, BEIXOJA U3 CO3AABIIETOCS MOJOKEHHS.

Mex 1ty TeM Ha CEeTOAHSIIHUMN JIeHb U3BECTHBI AECATKH PabOTOCIIOCOOHBIX MOJEINE dHEepro-
YCTaHOBOK, YEePHAIONINX HE MOIAONIYIOCS UACHTH(PUKAIIUN YHEPTHIO, Ka3al0Ch Obl, KHUOTKY-
nay». Hanbonee n3BECTHBIMU U3 HUX SBISIOTCS «ycunuBatomuii Tpancmuttep» H.Tecna (CLLIA,
1889-1905 r.r.), onHOBpeMeHHO 3axkuraBumuii 200 ayekTpuyeckux jgamn Ha ypaaineHuu 20 MUIIb
[2]; renepaTop A.Xab0apaa (Arraus, 1921), obecnieunBaBIINi MUTAHUE JIOJOYHOTO AJICKTPOMO-



Topa; reneparop I'. Mopes (CILA, 1929) mouHocteio 10 50 KBT; yctanoBka «kEMA» O. I'pes
(CIHA, 1961-1986T1T.), ciocoOHas o0ecrieunBaTh YHEPrHEH KUIOH TOM, MAIIMHY WA TOE€3]
[3]; reneparop I'.Komnepa (I'epmanusi) momuocThi0 60 KBT, 1€eMOHCTpUPOBABIINKACS BILIOTH 10
1945 r.; anextpoctatnueckue reHepatopsl «Tectatuka» I1. baymana, ynoBierBopsiomue B Te-
yeHue yxe Oomnee 30 meT morpeOHOCTH XpUCTHAHCKOW 00muHbI «Methernitay (I1IBefinapus) [4];
koHBepTopbl B. Pommna u C. I'oguna (Poccus, 1992) mommuocteio 7 Kt [5]; T. Kamananze
(I'py3us, 2008-2011 r.r.) momHocThIO B 3, 5 1 100 xBT; nMnynbcHas c1aboTodHas IIEKTPOIIH3-
Has siueiika C. Meiiepa (CILIA,1990), paznararomas Boxy Ha KUCIOPOJ U BOJOPOJA B KOIUYECT-
BaXx, JIOCTATOYHBIX JIJIsi TPUBOIA aBTOMOOWMIIS [6] 1 zip.

KonuyecTBO AeHCTBYIOMUX MOCNIEH TAKUX YCTAHOBOK M YMCJIO BBIIAHHBIX MMaTEHTOB HA ATY
TEMy TaKOBO, YTO ceiuac yKe MO>KHO Ha3BaTh HECKOJBbKO KJIACCOB
ycTaHoBOK. Hanbomnee mmpok Kiacc yCTaHOBOK, OCHOBaHHBIX Ha HC-
MOJIb30BAHUN TIOCTOSTHHBIX MAarHUTOB WJIM JJICKTPOMArHUTOB. Xa-
pakTepHO TeM He MEHee, YTO HU OJHOU (upme, B3ABILIEHCS 3a U3TO-
TOBJICHHE TaKHX yYCTAaHOBOK, HE YJAJIOCh BBINTH Ha PBIHOK TOTOBOWM
npoayknuu. Tak, coBceM HenaBHO mmiBenapckas pupma SEG 00bs-
BUJIa O HAMEPEHUHU BBHIMTYCTUThH HA PHIHOK KOMITAKTHBIN TeHepaTop Ha
15 kBT mOCTOAHHOTO WJIM MEPEMEHHOTO TOKA PA3JIMYHOTO HAIpPsIKe-
HUA B JuanazoHe ot 12 go 240 B ¢ pa3MepamMu npUMEPHO

Puc. 1. Teneparop D15AP 46x61x12 cm, padoraromuit Ha dpdexre Cépna. [Ipeanaraemas mo-

nenb reneparopa «D15APy», nzobpaxena Ha puc. 1. OH cocTOUT U3
TpeX KOHIIEHTPUYECKHX MAarHUTHBIX KOJIEl, 3aKPEIUICHHBIX HEMOABIKHO. BOKpyr Kaxaoro
KOJIbIIa CBOOO/IHO BpAIIAOTCsl POJIMKHU B KOJIMUYECTBE cOO0TBETCTBEHHO 10, 25 u 35 mtyk. 3a po-
JMKaMH, PacrojOKEHHbIMU 1O JAMAMETPY BHEIIHETO KOJIbIIA, HaXOJSATCS KaTYyLIKH, BbIpaOaThl-
BaOIIKE TUOO MOCTOSIHHBIN, TMOO MEePEeMEHHBINA TOK pa3INYHOro HampspkeHus. [ eneparop Haro-
MUHAET HA0Op MOIIIUITHUKOB KAUCHHUSI, IPEJICTABIISAA B IEUCTBUTEIILHOCTH CUCTEMY U3 TpeX Bpa-
HIAIOIIUXCS DNEKTPUIECKUX TpaHC(HOPMATOPOB B OJTHOM KOpITyCe.

Hpyras xommnanus, «Perendevy» (cokpamieHue oT «perpetuum
energy device»), 3asiBUIa HEAABHO, YTO U3TOTABIMBACMBIIN €10 Mar-
HUTHBI MOTOp MOIIHOCTHIO 30 KBT roToB K BBIXOQYy Ha PBIHOK
(puc. 2). IlpumepHas cTOUMOCTh NEPBBIX YCTPOUCTB — okoyio 8500
eBpo. [IpaBna, K. Auaepcon, ubst pupma OblTa IpUTIalIeHa HA TEC-
TupoBaHue MoTopa «Perendev» u moctpowuiia 1Ba ero padoTaroIIuX
aHayiora, 0OHapyKWJIa «UCTOIICHUE» €r0 MarHUTOB IT0J] HATrpy3KOM “ S
U 3asBUJIa O HEOOXOJMMOCTH AANbHEHIINX UCCIEeNOBaHMUMA. A TOKa Puic. 2. MaruuTHbIif MOTOP
xe kommanus «Perendevy mpuHUMAaET 3aKa3bl OT TeX, KTO MTOHUMa- «Perendev».
€T PUCKH 3TON paHHEH CTaauMu.

Eme oxHa pa3HOBHIHOCTP MarHUTHOTO JIBUTaTess, Ha3BaHHAS
«Cycclone»' (puc.3), Gblia co3aHa HEIABHO HA CPELCTBA aMEpH-
KaHCKOW KOMIaHWHM B ABcTpanuu. J[eHCTBYIOMMI OMBITHBIA 0Opa-
3€ll 3TOr0 ABHUTaTeNs Ui aBTOMOOWIIS TOKAa3bIBAJICS 1O TEJIECBHIC-
HHUIO.

CoBepIIIeHHO 04YE€BUTHO, YTO MPU OLIEHKE MePCIEKTUBHOCTH TaKUX
YCTPOMCTB HEAOMYCTUMO CUMTATh, YTO MarHUTHAsI SHEPTHUS SBISIETCS
«IapMOBOI» — ee cebecToMMOCTh TpeOyeT Takoro e ydera 3arpar,
KaK M JUIsl JIOOBIX APYTHX SHEPrOoyCTaHOBOK HAa BO30OHOBIISIEMBIX HC-
TOYHUKAX SHEPruy. ODTH 3aTpaTbl 3aBUCIT OT KJlacCa MAarHUTOB U
YMEHHUS PACCUUTHIBATH UX TIOJSL.

Bce Takoro pona mpeoOpa3oBaTenu SHEPrUM HA3bIBAIOT 4YacTO
«reHepaTopaMu CBOOOJIHOW SHEPrHM», «CBEPXbEIUHHUYHBIMU YCTPOHCTBaMU» (MMesi B BHUIY
KIIJI BBIIIE €MMHMIIBI), «T€HEPATOPAaMU U30BITOYHON MOIIHOCTH» U T.I. BIUIOTH A0 yHoTpeosie-
HUS 110 OTHOIICHUIO K HUM TEPMUHA «BEUHBIC ABUTATEIIN.

Puc. 3. MarauTHbli ABUTaTENb
«Cycclone»

! Hasganue OTpaXXacT COUCTAaHUEC B ABUTATECIIC HUKIIMYECKOIO ABUXCHUS C «KIIOHUPOBAHUEM» MAariuTHOT'O I10JIA.



Mexy TeM B COOTBETCTBUHU C 3aKOHOM COXPAHEHHS HEPTUI0 BOOOIIE HENb3sl «[€HEPUPO-
BaTh» — €€ MOXHO TOJIbKO KOHBEPTHPOBATH M3 OAHON (OpMBI B JPYrylo, Hampumep, Ooiee
yIOOHYIO JUIS TIPAaKTHYECKUX HYXKA. B KpaliHeM ciydae MOXXHO TOBOPHUTH O T€HEpaIlH KaKoro-
a10o e€ BHJA 3a CYET APYroro, HO He O MPOM3BOJICTBE SHEPIHMM Kak TakoBOM. C 3THX MO3UIMI
BCE pas3roBOpPbl O TE€HEpallMU «CBOOOJHOW» SHEPruU HE BBIAEP)KUBAIOT KPUTHKHU, MOCKOJIBKY
(akTHUeCKH peyb UJET O MOJyYEeHUH BHEUIHEH SHEpIruu, a He O TOW 4acTu BHYTPEHHEH SHEpPTruu
(32 BBIUETOM «CBSI3aHHOW» SHEPIHH), KOTOpasi CIIOCOOHOM COBEpIIaTh TOIBKO pabOTy paciiupe-
HUS ¥ Obuta Ha3BaHa I'.I'enbMrombiieM «cBoOOgHONY. CTONb K€ HEOOOCHOBAHHBI 3asBICHUS O
coznanuu ycrpoictB ¢ KIIJ] Beime 100% co cTopoHBI HECTIEMAIUCTOB, HE OCO3HABIIMX HEOO-
XOJMMOCTb YUUTBIBATh MPUTOK SHEPTUU CO CTOPOHBI OKPY>KAIOIIMUX CUIOBBIX Mosiel. M yx BoBce
0e3rpaMOTHO OTHOCHUTb 3THU YCTPOMNCTBA K «BEYHBIM ABUTaTensiM» [7,8]. YuuThiBas Bomuioliee
OpOTUBOpPEYHE (PU3MUECKOTO COEPKAaHHsI YKAa3aHHBIX TEPMUHOB C 3aKOHOM COXPaHEHHs 3HEep-
rum, Oyzaer OoJiee MpaBUIIbHBIM TOBOPUTH 00 MCHOJIb30BAaHUHU B MOJOOHBIX YCTAaHOBKAX HCTOY-
HUKOB SHEPIUH, aJbTEPHATUBHBIX HE TOJILKO OOBIYHOMY OPTraHUYECKOMY U SJIEPHOMY TOILIUBY,
HO ¥ M3BECTHBIM BO30OHOBIISIEMBIM €€ BUAAaM, M HAa3bIBATh UX JJIS1 KPATKOCTH AIbMepHAmopaMu.

Kazanoce 0bl, «oduunanbHas) Hayka JaBHO JOJDKHA Obla BKIIOUUTHCS B IMOUCK OOBsICHE-
HU 3TOTO (heHOMEeHa U MO0 BCKPHITH (HabCUPUKAIIIIO PE3YIIbTATOB, INOO MPHU3HATH UX Pado-
TOCIIOCOOHOCTh M JaTh OOBEKTUBHYIO OLICHKY MX TEXHHUKO-3KOHOMUYECKOH 3((EeKTUBHOCTH.
BwmecTto 3TOr0 Mbl BUAMM YKJIIOHEHHE TOJ] pa3HbIMU MPEUIOraMU OT MPOBEPKH TaKUX YCTPOUCTB
B aKaJIeMUYECKUX MHCTHTYTaX CO CChUIKOM Ha IOCTAaHOBJEHHME akaJeMuu Hayk dpaHuUM OT
1775T. «pa3 u HaBcerja» HE paccMaTpUBaTh TaKUE MPOEKTHI, yTauBaHWE OT OOIIECTBEHHOCTH
CBe/IEHUI 0 paboTaroIuX albTepHATOpax; 00pa3oBaHHE PA3JIMYHBIX «KOMHUCCHH MO Oopbde ¢
JDKEHayKoi» (a B IEHCTBUTENBHOCTH 10 JUCKPEIUTALUHN pa3padOTYMKOB albTEPHATOPOB) U T.II.,
BIUIOTH JI0 3aMaTyuBaHMs (PaKTOB UX 3araflO4YHOTO UCUE3HOBEHHUS.

B 00mupHOI ke «OKOJIOHAy4YHON) JUTEpaType HEPEIKH YTBEPKACHUS O TOM, YTO HaOIto-
JlaéMble B 3TUX YCTpOHCTBaxX 3(PQEKThl SBIAIOTCS MPOSIBICHUEM «OTPHULATEILHOW SHEPrUN»,
JIEMOHCTPHUPYIOT TPOLECCH], MPOTEKAIONINE B «PEBEPCUPOBAHHOM» BpeMeHM (U3 Oyayliero B
IPOILJIOE), BO3HUKAIOT B PE3yJIbTATEe «M3MEHEHUs CTPYKTYPhl IPOCTPAHCTBA U BPEMEHM», «OT-
pULATENBHOTO TPEHUS WIM «OTPULATEIBbHOU 3JIEKTPUUECKON MPOBOJIUMOCTHY», OTHOCATCA K Ka-
TErOpuUsIM «BBICILIEH TOMOJIOTUN» (32 paMKaMH TPEX U3MEpPEHHi), U T.1., U T.1. «Teopun» Takoro
pona Y. Jlaita (1996) cnpaBeayinBo Ha3Bajl B CBOCH KHUTE «OKKYJIBTHOM (hu3ukoit» [9].

B 3THX ycnoBusAX npeacTaBisieTcss KpailHe BaXXHBIM PacCMOTPEHUE BONPOCA O TOM, HACKOJIb-
KO COOTBETCTBYIOT CYILECTBYIOIIME aKaJeMHUECKHE 3HAHUS 3a/ade TEOPETHMUECKOIo aHajau3a
HPUHIUIOB pabOThl TAKUX YCTaHOBOK.

1. Cocrosinue Teopum npeodpa3zoBaHusl HeTEILIOBBIX (popM dHepruu. [IpuHsaro cuurars
Kak He4YTO camo co0oii pazymerorieecs, uro MakcuMainbHbli KI1J] 110601 HeTerioBol MalInuHBI,
oTpeiesieMbIil KaK OTHOIIICHUE COBEPIIAeMOM €10 MOJIe3HOH paboThl W K MOJBENCHHON OT HC-
TOYHUKA SHEPruu I, BCETla paBEH €MHUIIE, B TO BPEMs KaK JJIs TEIUIOBBIX MAIIMH OH HE MOXKET
npeBbicuTh KIIJ[ o6parumoro nukna Kapuo [10]. Takas «auckpuMuHAIMS) BHYTPEHHEH Tel-
JIOBOM PHEPTrUU OCHOBAaHA HA YOEKACHUH, UTO TEIJIOTa MPEJCTABISAET COOOH HEYOPSAA0UECHHYIO
dbopMy IBUKEHHMS, B TO BpeMs Kak Apyrue e€ GopMbl yHopsaoueHbl  MOTYT HENOCPEACTBEHHO
NOWTH HA yBEJIWYCHUE BHEIIHEH SHEPruM Teja (CUCTEMBI), U3MEPAEMON BETMUYMHON Takol pabo-
Thl. MeXly TeM 3TO ObUIO BEPHBIM JIMIIb C TMO3HUIIMH KJIACCHYECKOW MEXaHWKH M PaBHOBECHOM
TEPMOJUHAMUKH, B KOTOPBIX TEIUIOTAa IMPEACTABIIACH KAK paccesHHas 4acTh 3HEPIUH, yTpa-
TUBILIAs CIIOCOOHOCTh K COBEpPUICHHIO paboThl. B TepMuyecku ke HEOJHOPOIHBIX Cpefax 4acTh
BHYTPEHHEH TEIJIOBOM SHEPrUM TakKe ynopsgodeHa. s Takux cucteM ObUIa U OCTaeTcs CIipa-
BE/UIMBOM UCTOPHYECKH TepBasi (GOpMyNHpOBKa 2-ro Havaja TePMOJAMHAMUKH, JaHHAs elle B
1824 rogy C.KapHo: «1moBcroqy, I/ie UMeeTCsl Iepernaj TEMIEpaTyp, BO3SMOKHO U BO3ZHUKHOBE-
HUE KUBOW CUIbDY. TakuM 00pa3oM, K HEOOOCHOBAaHHOMY «CYXKEHHUIO UIEH O HEBO3MOXKHOCTU
CO3JIaHUs BEYHBIX JIBUraTesiel 2-ro poja 10 YTBEPKICHUS 00 MCKIIOYUTEIHHOCTH CBOWCTB HC-
TOYHUKOB Teria» [11] MpUBOOAUT MMEHHO OrpaHUYEHHOCTHh KJIACCHYECKOW TEPMOJIUHAMUKHU



BHYTPEHHE PaBHOBECHBIMH (IIPOCTPAHCTBEHHO OJHOPOJHBIMHU) CHUCTEMaMHU. JTO OJHA U3 TPH-
YHH, IO KOTOPOH BOIMPOC 00 0COOEHHOCTSX Mpoliecca MpeodpazoBaHusl MOJNEBBIX (HOPM SHEPTUU
HE JI0JDKEH PeIaThes ¢ MO3UIMKM PaBHOBECHON TEPMOIUHAMUKHU.

Hpyroil Beckoil MPpUUMHON SIBISETCA TO, YTO PABHOBECHAS] TEPMOJMHAMMKA OIEpPUPYET Ta-
KHUMH SKCTCHCUBHBIMH MapaMeTpaMu COCTOsiHUA ©);, kak Macca cucteMmbl M, e€ o0bem V, sHTpo-
nus S, 3apsaa 3 U uyucia MoJei k-x BemecTB Ny, KOTOpbIe HE H3MEHSIOTCS B MPOIECCE COBEPIIIE-
HMs HaJ CHCTEMOM MOJIE3HOM paboThl W, a nuilb MepepacipefessaoTcs MEKIy €€ 4acTIMH,
yaansis TeM caMbIM €€ OT BHYTPEHHEro paBHOBecHs. B pe3ynbraTte 00beJMHEHHOE ypaBHEHHUE |-
ro ¥ 2-T0 Ha4YaJl TSPMOJMHAMUKH MOJIMBAPUAHTHBIX CUCTEM B (hopMe 000OIICHHOTO COOTHOIIIE-
uust 'ub6ca

dU = Zi\|’id®i , (1)

(rme U — BHyTpeHHsIs 2HEpTUs; ; = (0U/00,) — «0000IIeHHBIE TOTSHIIHANIBD» \J; THIIA a0COTIOT-
HOMU TeMmepaTypsl 7, aOCOMIOTHOTO JABJICHUS p, XMMUYECKOIO MOTEHIIMaNa k-ro BeLecTBa L U
T.II.) HE MOXET OIMHUCATh MPOIECC 0OPATHMOTO dHEProoOMeHa MEXy BEIIecTBOM M moiem. Mc-
KyCCTBEHHOE k€ BBeJleHHE B (1) BHELIHMX KOOpPAMHAT TUIA BEKTOPOB 3JeKTpuueckoi D u mar-
HUTHOW B MHAyKIMM HapymaeT BblpakeHue (1), MOCKOJIIbKY MX M3MEHEHHME 3aTparuBacT yKe
BHEIIHIOIO DHEPTHIO, IPUHAJIEKAIIYIO BCEH COBOKYITHOCTH B3aUMOACHCTBYIOIUX TEN U MOJIEH.

Jlanee, kiaccuueckasi TEpMOJAMHAMMKA pacCMAaTPUBAET TOJBKO KBa3zucTaTHueckue (Oecko-
HEYHO MEJICHHbIE) MPOLECCH], HE HapyILIalolue paBHOBECUS MEX/y BHEIIHHUM IOJIEM U Belle-
CTBOM cucTeMbl. [ToaToMy Bompoc 0 crocobax HapyUIeHHs STOTO PAaBHOBECHUS HE MOT JIaXe BO3-
HUKHYTb B €€ paMKax.

Haxonen, kinaccuyeckass TEpMOJMHAMHUKA PACCMATPUBAET OKPY KAIOLIYIO CpeAy KakK pPaBHO-
BECHYI0 YaCTh «PACIIUPEHHON» CUCTEMBI. Takas cpea B CHIIy €€ OJHOPOJHOCTH HE MOXET CO-
BEpIIaTh HaJ CHUCTEMOW TOW TOJIE3HOH paldoThI, KOTOpas MpPOSBISAETCS B BHIC H30BITOUHOU
MOIITHOCTH aJIbTEPHATOPOB, @ MOXKET TOJILKO MOMOJIHATH YObUIb UX BHYTPEHHEH SHEPIHH.

OTO MOJIOKEHWE COXPAHSAET CUIY U C MO3MLMHA TEPMOAMHAMUKH HEOOpaTHMBIX IPOLECCOB
[12], cornacHO KOTOpPOW IPHU HapyLIEHWH PABHOBECHS CUCTEMBI C OKPYIKAIOLIEH CPENoN MEKIY
HUMH BO3HUKAIOT JIMIIH TPOILIECCHI TETUIONPOBOIHOCTH, dIIEKTPOIPOBOAHOCTH, TUPPY3UN U BA3-
KOT'O TPEHMsI, HOCSIIUE IUCCUITAaTUBHBIN XapakTep. JTa Teopusi He paccMaTpuBaeT pOpMbI SHEp-
rooOMeHa, B KOTOPBIX OTCYTCTBYIOT ITOTOKH MAacChl, 3apsijia, SHTPOIHMH, UMITyJIbca U T.II. 4epe3
rpaHuibl cucteMsbl. [To3ToMy 3Ta TeopHs 1 He paccMaTpUBaeT MPOLECCHI MTOJIE3HOTO Mpeodpazo-
BaHMsI DHEPIUH, OTPAHNYMBASICH JIMIIb IIPOLECCAMU €€ IIEPEHOCA B BEIIECTBE.

Yro xe KacaeTcs Ipyrux AMCLMILINH, TO UX COBPEMEHHOE COCTOSIHME TaKXKE HE IO3BOJISET
paccuuTaTh SHEPTOOOMEH MeX Ay 1mojeM (3Upom) U BemecTBOM. Tak, eTMHCTBEHHAs] N3BECTHAS
BEJIMYMHA, KOTOPasl OMMCHIBAET B AIEKTPOAMHAMUKE MTOTOK IEKTPOMArHUTHOW YHEPIUM MEXKIY
nosieM U BemmecTBoM — BeKTop [loiinTnHra Il = EXH — oTimyeH oT Hynisl M1 B OTCYTCTBHE KAKO-
ro-JInbo 3HeprooOMeHa MeX Ay BEIIECTBOM M I0JIEM, €CIIU TOJBKO CYIIECTBYIOT OPTOTOHAIbHbIE
nosist E m H. B pe3ynbprare KOJIMYECTBO SHEPIUH, IOCTYMAOIIEH K albTEPHATOPY B YCTAaHOBHB-
IIEMCSl PEKUME €ro pabOThl, OCTAETCSI HEU3BECTHBIM, YTO U CIIY’KMT OCHOBAaHHEM JUIsI COOTHECe-
HUSl UX BBIXOJHON MOIIHOCTH TOJIBKO C MOJJAIOIIMMUCS W3MEPEHUIO0 TOTOKaMU 3HEPIHH Ha MX
BXOJE.

HeobxonmuMma, odeBuiHO, O0siee o0IIas Teopus, KOTOpas TO3BOJIsIa Obl HAWTH YCIOBHS BO3-
HUKHOBEHUS 3HEProoOMeHa MEX1y BEILECTBOM M I0JIEM, U 110 BO3MOXHOCTH HE 3aBHcesa Obl OT
MOJIEJIBHBIX IIPEACTABICHUN O HUX. TakoW TeOpUeH SBIIETCS YHEPrOAVMHAMHKA, IPEICTABIISAIO-
mas coboil nanpHelee 06001eHe HEPABHOBECHON TEPMOIMHAMUKH Ha MIPOCTPAHCTBEHHO He-
OJIHOPOJIHBIE CUCTEMBI, OCYIIECTBIISIONINE MOJIe3HOE ITpeoOpazoBanue suepruu [13,14].

2. DJ1eMeHThI TEOPUH AJTBTEPHATOPOB. DHEPTOJMHAMUKA PACCMATPUBAET MPOIIECCHI TIEpe-
HOCa ¥ MPeo0pa3oBaHUsI PA3NIUYHBIX (B TOM YHCJIE HETEIUIOBBIX) (POPM SHEPTUU HE3aBHUCHMO OT
WX TPUHAUICKHOCTH K TOW WJIM WHOW 00yacTh 3HaHWsA. CTEIeHb OONIHOCTH SHEProJIUHAMUKA



TaKOBa, YTO TIO3BOJIAET MOJyYUTh OCHOBHBIC MIPUHITUIIBI, 3aKOHBI U YPaBHEHUS psija GpyHmIaMeH-
TaJIbHBIX TUCHMIUIMH (MEXaHUKH, TEPMOAMHAMUKY, THIPOAMHAMUKY, TEOPHH TemIoMaccooOMe-
Ha U DJIEKTPOJUMHAMHUKHU) Kak €€ CIIEJCTBUS. DTO JOCTUTAEeTCsl BBEJIECHUEM IapaMeTpPOB IPO-
CTPaHCTBEHHOM HEOJHOPOIHOCTH, XapaKTEPU3YIOIUX yAAJECHUE CUCTEMBI KaK LIEJIOTO OT BHYT-
peHHero paBHOBecHs. OHU BBIpAXKAIOTCSl YEPE3 CMELICHUE paJnyC-BEKTOpa I; LEHTpa IKCTEH-
CHUBHBIX BEJIMYUH ®; OT €ro paBHOBECHOT'O MOJOXKEHHUs I'j,= 0 ¢ 00pa3oBaHUEM IIPU 3TOM HEKO-
TOPOT0 «MOMEHTA pacupenenacHus» ux Z; = Q;Ar;.

B Takom ciydae 3Heprus cucTeMsl O CTAHOBUTCS 3aBUCSIIEH HE TOJIBKO OT IapaMeTpos O,
HO M OT X IOJIOKEHMSI B IPOCTPAHCTBE, T.€. BKJIIOYAET B c€0sl HApsAy C BHyTpEeHHEH (Heynopsi-
JIOYEHHOM) sHeprueil U BHEIIHIO (yHOPsI0YE€HHYI0) COCTABISIONIYI0 £ MOJHON 3HEPruu CUc-
tembl D = U(0®;) + E(r;) = 3(O,r;), tne i =1, 2,..., n — 9ucio He3aBUCUMBIX (popm sHeprun). B
TaKkoM ciydae AuddepeHnnan sHeprun NpUHUMAET B

dd = Ly, dO®; — X Frdr, (2)

rae F; =— (03/0r;) — cuibl B uX 0OBIYHOM (HBIOTOHOBCKOM ) TOHUMAHHH.

[TepBast cymma 3TOTO BBIpKCHHSI B O€3IMCCUITATUBHOM TPUOIIKEHUH TIO-TIPEKHEMY Xapak-
Tepu3yeT U3MEHEHUE BHYTPEHHEH dHEpruu Takoi cucteMbl U B pe3ynbTare TermaiooOMeHa, Mac-
cooOmeHa, muddy3un kX BEIIECTB yepe3 TPaHUIlBl CUCTEMBI U T.I1. BTopas e ero cymma xa-
pakTepu3yeT IMOJE3HYI0 BHEIIHIO padoTy dW), coBepliaeMyro HaJl CHCTEMOW MPOTHB BHYT-
PEHHETO paBHOBECHS B HEH. DTy pabOTy MOXHO TPEJCTABUTH B BUJC, IPUHITOM B TEPMOIUHA-
MHUKE HEOOpaTUMBIX TpoieccoB [12], ecnu B KayecTBe KOOPAMHAT HEPABHOBECHOTO COCTOSHUS
MPHUHATH «KMOMEHTBI pactupeneneHus» Z;, = ©;Ar;. Tormga BMecTo HRIOTOHOBCKUX cwil F; mosiBiis-
IOTCS TaK HA3bIBAEMbIE «TepMOJAMHAMUYECKUe» cuiibl X; = — (03/0Z;) = F;/0;, Belpaxaromuecs
OTPHIIATEIIEHBIMU TPAJIMEHTaMH 0000IICHHOTO TMTOTEHIINAIIA \;,  WIEHBI BTOPOH CyMMBHI (2) mpH-
Humatot Bug dWy = X, dZ.;.

3ameuaTeNbHBIM CBOMCTBOM MapaMeTpoB Z; SIBISETCS TO, YTO MPOU3BOJHBIC OT HUX IO Bpe-
MEHHU [ ONPEAENSAIOT CIEU(UUECKHE «ITOTOKU cMetnenus» J;° = dZ;/dt = O,v;, BRIpaKarouuecs
MPOM3BEICHHEM TIEPEHOCUMON BEIMYUHBI ®; Ha CKOPOCTh e€ mepemenienus v; =dr/dt. Ux oco-
OCHHOCTH COCTOUT B TOM, YTO OHU OOYCJIOBJICHBI ITepepachpeieicHueM ®; BHyTpH CUCTEMBI U HE
BBIXOJAT 3a €€ rpaHullpl. B oTnmune oT Toka cmemeHus Makceemna J, = OE/0Ot xak ckopoctu
W3MeHeHus djeKkrpudeckoro mons E, motoxku J;© IefCTBUTENBHO CBS3aHBI C NEpEMEICHUEM
«@HeproHocurens» ®; B mpocTpancTBe. C MX BBEICHHEM OCHOBHOE YpaBHEHHUE YHEPrOJUHAMUKU
3aIIMCHIBAETCS B BHJE:

dd/dt = Say; d®y/dt — = X I, 3)

Brarogaps BO3MOXKHOCTH W3MEPEHHUS TIOTOKOB J,° B OTCYTCTBHE MEpPEHOCAa MACCHI, 3apsja,
SHTPOIIMHU, UMITYJIbCA W T.II. YCPEC3 I'PaHUNBI CUCTCMBbI MNOABIIACTCA INMPUHIUIIHAIBHAA BO3MOK-
HOCTb U3MEPATH IMOTOKH dHepruu X;J;° U3 OKpy»Karomel cpeabl (CHIOBBIX Mmojed u 3¢dupa) B
cuctemy. Takum 00pa3oM pemraeTcs OJHa U3 TIaBHBIX 3a/1a4 TEOPUH aTbTEPHATOPOB.

[Toxaxkxem Terephb Ha MpUMeEpE TEX K€ MarHUTHBIX JBUTATeNed, 4TO paboTa aibTepHATOPOB
HNOJYUHSETCS 3aKOHAM SHEPrOJMHAMUKH, 3aJI0KEHHBIM B ypaBHeHue (2). s 3TOro npuMeHuM
€ro K OJHOMY H3 TOCTOSHHBIX MAarHUTOB pPOTOpa, COBEpUIAIOIIEMY LMKIWYECKUH Mpoliecc
NnepeMarnniBaHusg  Ipu €ro ABHUKCHUN OTHOCHUTCIIBHO AHAJIOTUYHOT'O MarHuTra uWJinu
JJIeKTpoOMaruHura cratopa. B »ToM ciiydae TepmonuHamuyeckas cuia X,  HMEET CMBICHT
HAIMpPAKCHHOCTU BHCIIHCTO MAIrHUTHOI'O TTOJIAA H, a MOMCHT ZM — BCKTOpa MarHUTHOH HWHAYKIOUA
B enuHMIE 0OObeMa MarHeTuka B, Tak 4to pabora Wy, coBepiiaemasi KaXJI0H Mapoil MarHUTOB
poTopa M cTaTopa 3a KaXIbld LUK «HAMAarHUYUBAaHUE — Pa3MarHMYUBaHUE», OINpPEAeIsSeTCs
BBIpaKCHUEM:

W,= fH-aB, )



Pa3nenum xpyrooii mporiecc Ha ABa ydactka, 1-2 u 2—1, B mpenenax KOTOPbIX U3MEHEHHE
MarHuTHOM MHAYyKIHH B imeet oquH u TOT ke 3HaK (dB > 0 unu dB < 0). Torma, o6o3Hauas B
Ha «IIPSIMOM» U «OOPAaTHOM» Y4acTKE COOTBETCTBEHHO OJIHUM M JIBYMs IITPUXaMHU U YUUTHIBAS,
yTo dB" = — dB’, BMecTO (4) MOXEM HaNUCaTh:

W, = [H-d(B'-B) . (5)

Otcroga ciemyeT, 4To ecia CpelHss MarHuTHas MHIAYKIUS Marepuana OyAeT OJuHaKOBOM
Kak MpH coBepiieHnn uM padotel (B'), Tak U B mporiecce BOCCTAHOBICHHUS HaMarHHYEHHOCTU
marepuana (B"), To pabora B nukie He OyneT coBepiarhcs. CkazaHHOE WILUTIOCTpUpYETCs puc. 1,
Ha KOTOPOM M300pa)k€H MPOU3BOJIbHBIN IIMKJI MarHUTHOTO JBUTATENs, HATOMUHAIOIINIA Herpe-
JIEBHYIO TIeTIIF0 THCTepe3uca. PaboTta 3Toro mukia ompeaensercs ero ruiomansio. Crenopa-
TEIbHO, HEOOXOAMMO KakKMM—JIHOO 00pa3oM U3MEHATh XapakTep
«tpsmMoro» 1-2 u «obparHoro» 2—1 mporiecca ¢ TeM, YTOOBI IIOMAIb A ,
[UKJIA CTaJla OTJIMYHOU OT HYJIA. DTO MOKET OBITh OCYILIECTBJICHO, Ha-
npuMep, MyTEM BPEMEHHOTO 3KPAaHWPOBAHUS BHEIIHETO MAarHUTHOTO  B”
noJist, kak B ycraHoBke JIx. Oxmna (CIIA, 1975) u ero nocnenona-

teneit ([Ixadde,1976T.; Monpo, 1976r., D.I'pelt, 1976T.; B.Punac, B

1977 r.; T'. Axoncon,1979r.; ®@. Puuapa-con, 1987r.; /1. Peran, 1989r.; 7

V. Xaiin, 1990r.; I'. Acnimen, 1990t. u ap.). Apyrum ciocobom sBisieT- ~H
Csl CIIBUT MOMCHTA MOJa4H Pa3MarHUYMBAIOIICIO MMITYJIbCa, KAK 3TO  pyc 4 [[uxn marsutHOro
ocymiecTBieHo B reHeparope 3.I'pamma (1869 r.) u ero moauduxaiu- IBHrATEI

ax B ycraHoBkax A.®pomnoBa (Poccus); O.bepenca (IlIBemus);

. Xodpmanna (CHIA); B.I'epmana (OPI); C. Xaptmana (CLHA) u ap. « AcummeTpusi» nporec-
COB HaMarHMYMBAHUS M Pa3MarHMYMBaHUS MOXET OBITh JOCTHUTHYTa 00ECTICUeHHEM «TPUTTEP-
Horo» pexuma nepemaranuuBanus (C. @noitn, CIIA), u3MeHeHneM KOH(HUTypamuu ToJs B
nporieccax COMMKEHUS U yIaJIeHUsl MarHUTOB POTOPA U CTaTOpa U T.I. AHAJIN3 MTOKa3bIBAET, YTO
UMEHHO K 3THUM CPEJICTBAM MPHOETAIOT CO3JaTeN aJbTePHATOPOB HA TIOCTOSHHBIX MAarHUTAX.

3. Bo3M0XHOCTb HM3BJICYCHUs] YNOPSAJI0YCHHON JHEPruu M3 OKpyxkawmei cpeabl. Cy-
niectTBoBaHue dpupa, nsrnansoro u3 Gusuku CTO u BHOBL Bo3BpamieHHoro B He€¢ OTO nox Bu-
JIOM «TIOJIsI» C MPUCYLIUM 3(QUPY MIHMPOUYANIIIMM CHEKTPOM KoJieOaHUH MPUHIMIHUATIBLHBIM 00pa-
30M HM3MEHSET TEPMOJAMHAMHYECKUE TpENCTaBlIeHUsI 00 okpyskatomen cpene. CTaHOBHUTCA sic-
HBIM, YTO KOJEOIOMIAsAcs OKpYyXaroliasi cpeia SBIsIeTCsl HeuCcUeprnaeMbIM UCTOYHUKOM YIIOPS-
JIOYCHHOW »HEpruu [15], m HEACHBIM OCTAaeTCA TOJIBKO «MEXaHW3M» HapYIICHHs PaBHOBECHS
MeXIy Hel U BemecTBOM. YTOObI MPUOIH3UTHCS K €r0 MOHUMAaHHUIO, PACCMOTPUM OCOOEHHOCTHU
BOJIHOBOM (DOPMBI DHEPTHH.

BrigenuM u3 rapMOHHYECKON BOJIHBI Y4acTOK JJIMHOM A (puc.2). PazoObeM Takyr oguHOY-
HYIO BOJIHY Ha JIBE IOJIYBOJIHBI A/2 ¥ 0003HaunM depe3 O, u @," miomaan 3amTpuXxoBaHHBIX

¢buryp B kaxxaom e€ nomynepuoe. O6e moTyBOTHBI XapaKTePU3YIOT

Py OTKJIOHEHHE TIOTHOCTU p KOJIEOIoelics BeIMUuHbI ©; B 00€ CTO-

pPOHBI OT €€ cpeaHero 3HaueHus. Ecnu 0003HaYUTH 4epes r, MoJo-

KEHHE LIEHTpa BCEIl BOJIHBL, a Yepe3 '’ U r” — MOJI0)KEHNE LIEHTPOB

KaXJI0M M3 ABYX 3alITPUXOBAHHBIX IUIOLIAJ0K, TO MOMEHT pacmpe-

—- neneHust ®, ¢ yuyetoMm paBeHCTBa Oy’ = — @," mpUMET TOT Ke BUII,
YTO U JUIOJIbHBIA MOMEHT AUAJIEKTPUKA WIM MarHeTHKa:

, Z,= (0,1 O,"r") = ©,"Ar, , (6)

Puc 4 Romua kax munoms T Ay = (r"—r’) — €40 BOJHOBOTO «JIUTIOJS, PABHOE ISl TApPMO-
HUYECKUX KoJeOaHUH JuIMHe MoiayBosHBI A/2. Takum obpazom, Jjro-
Oast KoJeOroIIascsl TUIJIEKTpUIecKas cpena (B TOM dnciie 3pup) sBiIsieTcs TUMMUYHBIM TIpeACTa-



BHUTEJIEM MOJSPU30BAHHBIX CPEJl B CAMOM IIMPOKOM MOHMMAaHWUU 3TOr0 TepMuHa. s mpoBoa-
HUKOB TaKOT'0 POJIa MOMEHTBHI UMEIOT CMBICII BEKTOPOB 3JIEKTPUYECKOTO CMEILICHUS.

Haiinem teneps ycioBusi paBHOBECHS 1711 BOJHOBOW (hopMbl 3HEpruu. i 3TOro BOCHOJb-
3yEMCsl M3BECTHBIM BBIPAXEHHEM IUIOTHOCTU pE, sHepruu E, Oerymield BOJHBI, €AWHBIM KaK Ul MpPO-
TTOJIBHBIX (HAIpUMeEp, aKyCTHICCKUX ), TaK U MOTIEPESUHBIX (HampuMep, THAPOINHAMUIECKUX ) BOJIH [16]:

pE, = pAsV/2, (7)

IJie p — TUWIOTHOCTh CPE/Ibl, MEpeHoCsIIeH Kojebanus; Ay, Vv — aMIUTUTY/IA U 4aCTOTA BOJIHEI.
CoracHO 3TOMY BBIPQKCHHIO

dEy= Agvd(pAsv). (8)

Comnocrapnsis (7) coO CXOAHBIM €My IO CTPYKTYyp€ BblpakeHHEM l-ii cyMMBI (2), HaXOOuM,
YTO POJIb HOCUTENS BOJHOBOH ()OPMBI SHEPTHH B CHCTEME €AMHUYHOTO 00beMa UTpaeT BEINYH-
Ha Oy = pAyVs, @ MOTEHIHAT BOJHBI \f, BBIPAXKACTCSI IPOU3BEICHHEM aMIUIUTY bl BOJIHbBI A U €€ 4acTo-
ThI V (B CBSI3U C YeM OH M Ha3BaH HAMH «aMIUTUTYA0-4acTOTHBIM» [13]). B Takom ciyuae MomeHT Zi =
pAsvsAry, @ IBIDKYIIAs CUJa Mpoliecca JIyIYHUCTOro 3HeproodOMeHa X, coriacHo (2) mpuHUMAaeT
BUL:

X, = — (OE4/0Z) = — grad (Asvs) . (9)

Taxum 00pazom, IBHXKYyIIas CHjla Tpoliecca epeHoca BOIHOBOH (hOPMBI SHEPTHH BBIpaXKa-
€TCsl OTPHUILATENbHBIM IPAJUEHTOM aMIUIUTYJHO-(pa30BoOro noteHuuana grady,, Kak U i Apy-
rux ¢opm snepruu. [lox nelicTBUEeM 3TOM CHIIBI M BO3HHKAET MOTOK «3IHEproHocrens» J, =
dZ,/dt = Ozv,, KOTOPBIM pacnpocTpaHseTcst B 3TOM cpelie ¢ MpUCYLIeH ell CKOPOCThIO pacHpo-
CTpaHEeHHsI BO3MYIICHUH V; =dry/dt. B COOTBETCTBUYM ¢ PUHATON B TEOPHH HEOOPATHMBIX TPO-
1eccoB (hOpMOi OMMCAaHUS ATOT MOTOK MOAYUHSIETCS TaK HAa3bIBAEMbIM «()EHOMEHOJIOTHUECKUM
3aKOHaM, UMEIOIIIUM B ClTydae IeUCTBHS €AMHCTBEHHOM Ciibl Xy BUJ [12]:

3y = LXs, (10)

rnie L, — HEKOTOPBIN AIMIIHPHYECKU K03 PHUIIMEHT MPOBOANMOCTH (MTOJO00HBIN KO3 pHIreHTam
TEIUIONPOBOAHOCTH, SIEKTPONPOBOAHOCTH, MU DY3UU U T.I1.).

CornacHo 3TUM 3aKOHaM, MOHOXpOMaTH4ecKasl BOJIHA C JUIMHOM A paclpocTpaHseTcs B IO-
TJIOMIAIOIIMX CpeAaxX B HAMpaBICHUH YObIBaHUS €€ aMIUTUTY/bI U YacTOTHI, a €€ PHEPIUsl caMo-
IIPOU3BOJIBHO MEPENAETCS TEIaM, UMEIOLIUM MEHBIINN MOTEHLIUAN U3TyYeHUs . IMeHHO 31O 1
MPOUCXOAUT B MOTJIOMIAIONINX CpeAax B MpOIecce Mepen3yuyeHusi UMU SHEPTUU, KOTOPOE CO-
IIPOBOK/IAETCSl YACTUYHBIM PAaCCESHUEM JIyUHCTOM SHEPTUH.

B cootBercTBUU C (8), HEOAHOPOTHOCTH PACIPEACTICHUS SHEPTUN B BOJIHE MOPOXKAAET CHITY
X;, KoTOpasi 00yCJIOBIIMBAET BO3JICUCTBUE BOJHOBOM (POPMBI SHEPTHMHM HA BEIIECTBO. JTO BO3-
NeiiCTBUE B 3aBUCUMOCTH OT JIJIMHBI €70 BOJIHBI A BBI3BIBACT B BEILIECTBE HE TOJIHKO OMTHYECKUE
SIBIICHUS ¥ TETUTOBBIC AP (EKTHI, HO IPyTre U3MEHEHUS X cocTosiHUS (PoTorddekr, poTocuuTe3,
dboTomoMUHECTICHITNIO, (POTOAKYCTHUECKHE SBICHUS, (POTOsIAEpHBIC PEaKlMu, CIOHTAaHHYIO Ha-
MarHu4eHHOCTh U T.I.). [Ipu 3TOM B COOTBETCTBUHU C BbIpakeHHEeM (9) miii BO3HUKHOBEHUS
SHEProoOMeHa MEKIy MOJIEM U BEIECTBO HEOOXOAUMa Pa3HOCTh MOTEHIIMANIOB | COOCTBEHHBIX
KOJICOAHWH BEIIeCTBa U BHEUTHETO MOJs. HapymuTh cocTOsIHME MX paBHOBECHS MOXHO, UCKYC-
CTBEHHO MMOHHU3UB aMIUIUTYAy WIH YaCTOTY COOCTBEHHBIX KosieOaHu (JTuOO TO U APYyroe BMECTE)
B OJIHOM W3 B3aMMOAeUCTByomuX Tei. [locaennee craHOBUTCS 0COOEHHO OUEBUIHBIM, €CIIH BbI-
pa3uTh aMIUTUTYY BOJHBI A, 4epe3 ee AIUHY A, BBEAs AJiA 3TOro KodhduineHT Gpopmbl BOTHBI
ks cooTHOmEeHUEM ky = Ay/4\ . BO3MOXHOCTh TaKOTO TMPEACTaBICHUS CBSI3H A, = Ay(A) cTaHO-
BUTCSI OCOOCHHO OYEBMIHOM, €cii MpOQUIb MOTYBOJHBI IPEICTAaBUTh B BUJE IKBUBAJICHTHOTO
UMITYJIbCA TPEYTOJIBHON (DOPMBI C BBICOTON 24, 1 ocHOBaHMEM A/2. [l Takoi BOJHBI KOAPQH-



IUEHT (DOPMBI k; PaBEH yUETBEPEHHOMY KOCHHYCY yIila HAKJIOHA 0L OOKOBOM CTOPOHBI TPEYTOIb-
HUKa (IITPUXOBAaHHAs JIMHHUSA), T.€. XapaKTepU3YyeT «KpPyTH3HY» (poHTa BosHBL [IpuHHMMas BO
BHUMAaHHE, YTO V = Vy/A, SHEPTHIO BOJHBI £ MOYKHO NPEACTaBUTH B BHJIE

E, = 8pviky’, (11)

T.e. KaKk (QyHKIUIO (HOpMBI ¥ Pa30BOM CKOPOCTH BOJHBI V,. TakuM oOpa3om, 4em kpyde (GppoHT
BOJIHBI, TeM OoJibllle €€ CUIOBOE BO3ACHCTBHE HA BEIIECTBO. ITO OOCTOSITENTHLCTBO UMEET HeMa-
JIOB)KHOE 3HAYCHHE JIUIsT OOBSICHECHUS crienn(uKy KoeOaHui, 00pa3yroIuXcsi B HICKPOBBIX pa3-
psaaaukax Tecna u ero mocienoBateneid. M3 (10) cnemyer Takke, 4TO HApYILIUTh paBHOBECHE
a¢upa ¢ BEIIECTBOM MOXHO, U3MECHHB ()OpMYy COOCTBEHHBIX KoJieOaHMH B BemecTBe (Kodhdu-
ueHT ¢opMel). [Ipu 3TOM r1aBHYIO pOINIb UTPAET CKOPOCTh HAPACTaHUS U CTAJIaHUsl aMILTUTYIbI
BOJIHBI, OIIPEIEISIIONIAsl TPaUEHThl NOTEHLIMAIa BOJIHBI U CHITy €€ BO3JIEHCTBUS Ha BEIIECTBO X.
D10 00BsACHSET OOHAPYKEHHYI0 BO MHOTHX JKCHEPHUMEHTaX pPELIAoNlyl0 pojib Pe30HaHca s
JOCTHXKEHHS B almbTepHaTOpax 3 (deKTa «M30BITOYHON MOIIHOCTHY. XapaKTepHO, YTO «KPYTH3-
Ha» (pPOHTA BOJIHBI PE3KO BO3pACTAET HE TOJBKO MPU PE30HAHCE, HO U MPU MPUMEHEHHH pa3-
JIMYHOTO poja pa3psAIHUKOB, YCKOPSIIOIMIMX IPOLECC peIaKCaliy, a TAKKe MPHU «ITUI000pa3HOM»
XapakTepe UMITYJIbCOB C HEOJAMHAKOBOW KPYTHU3HOM MepeaHero u 3aaHero (Gponra. 1o u obdec-
neyuBanu pas3psaHuku Tecna, cHaOKEHHBIC Il STOM eI MarHUTHBIMU HIIA JICKTPOMArHHT-
HBIMU TacuTenssMu Ayru. Kak momdyepkuBan OH caM, MPH TapMOHUYECKUX KOJEOaHUAX TOKA HU
onvH W3 HabmomaeMbeix UM 3 (ekToB He Bo3HUKAN. MIMEHHO MO3TOMYy Hamboiee pacmpocTpa-
HEHHBIM CcTOcOOOM HapylleHHs paBHOBecusi mocinie skcrnepumeHToB H.Tecna sBnsercs um-
MYJIbCHOE AJIEKTPUYECKOE BO3AECUCTBUE HA CUCTEMY. TakuM oOpa3oM, T€ IPUEMBI, K KOTOPBIM
npuberaroT co3AaTenu albTePHATOPOB AJIS JOCTHKEHUS «AaCCUMETPUN» MPSIMOTO M 0OpaTHOro
npoluecca B LUKIE albTepHATOPa, OJHOBPEMEHHO MOPOXKAAIOT U 3HEProoOMeH Mexay 3(hupom
(monem) u pabouum TenoM anbTepHaTopa. Kak Mmokas3bIBaeT OMBIT, HAPYIIIEHUE PaBHOBECHUS Be-
1iecTBa v YQUPOM MOXKET ObITh IOCTUTHYTO TaKkKe BO30YXKICHUEM B KUIKOCTH KAaBUTAIIMOHHBIX
npoiieccoB (kak B TeruioreHeparope [loramosa [17]) u UMITYIbCHBIM pa3pbIBOM MOJICKYJISIPHBIX
cBsi3eit (kak B stueiike Moitepa [18].

CrnenyeT 3aMeTUTh, YTO Pa3BUThIE 3[€Ch TEPMOAMHAMHUYECKUE MPEACTABICHUS O BOJHOBOM
NpUPOJIE B3aUMOJICUCTBHS BEUIECTBA W MOJISI B MPUHIIMIE HE MPOTUBOPEYAT MPEACTABICHUSIM
KBaHTOBOW Teopuu moJis [19]. CornacHo UM, B MarHUTOYTIPSIIOUYCHHBIX cpeaax (peppomarHeTu-
Kax, aHTH(eppOMarHeThKax u peppuMarHeTukax) Npyu HaJTUYUY BHEITHETO BO3MYIICHUS BO3HH-
KaeT HEOJHOPOJHAs MpELECCHsl CIIMHOB aTOMOB U CBSI3aHHBIX C HUMH MarHUTHBIX MOMEHTOB.
BcenencrtBue  3TOro  BO3HUKAIOT — BOJIHBI  HApYIIEHHUs CIOMHOBOTO  TMOpPsJAKA, Ha3bIBae-
MBbI€ CnuHo8biMU 80HAMU. TakuM o0pa3oM, HaJTM4Ke BOJTHOBOM (OPMBI Iiepejaun SHEPTUU TIPU-
3HACTCS U KBAHTOBOU TEOPUEU MOJIA.

4. Bajianc Heprum B ajbTepHATOpax. B oTIM4mMe OT CUIOBOTO MOJIsI, 00HAPY)KMBAEMOTO B
BEIIECTBE TOJIbKO MPU HAJIWYUH IPaJUeHTa COOTBETCTBYIOIIETO MOTEHIMANa, I3(UpP KaK BCEIPO-
HUKAIOIIasl Cpefia sABJSETCS HEPEeMEHHBIM KOMIIOHEHTOM JII000i MaTepualbHOM CUCTEMBL. DTO
MO3BOJISIET BO3/ICHCTBOBATh HAa BEIIECTBO, U3MEHSSA CBOMCTBA A(upa, U HA0OOPOT, BO3ACHCTBO-
BaTh Ha (hUp, U3MEHsISA CBOWCTBA BEIIECTBA. JTO O3HAYAET, YTO B BRIPAXKCHUU OanaHca SHEPTUU
cucremsl (3) Hapany ¢ wieHamu X;-J; = N; u X;-J; = N,, XapakTepu3yOIUMH MOIIHOCTb albTep-
HATOpa U MCTOYHHMKA €ro MUTaHus (BO30YXICHUs), BCETAa MPUCYTCTBYIOT YIICHBI, XapaKTEpH-
3yromue nmoTok 3Hepruu d¢upa Xy-J, = N;. Kpome Hux, B BelpakeHUH (3) Iake B OTCYTCTBHUE
TemI000MeHa, MaccooOMeHa, auddy3uun u 00beMHOU NePOopMalUU CHCTEMBI MPHUCYTCTBYET
uned 7dS/dt = N, XapaKTepu3ymOIIHil IUCCUIIATUBHBIE MOTEPH B MpoIecce MpeoOpa3oBaHMs
SHEPTuu B anpTepHaTope. Takum oOpa3oM, BblpaxkeHue (3) B pacCMaTpUBAEMBbIX YCIOBHSX MPH-
HUMaeT BHJI OallaHca MOLTHOCTH aJIbTepHATOpA:

d3/dt = Ny— N;— N;— N, (12)



OTO 03HA4aeT, 4TO B YCIOBHUSAX LUKINYECKOIO Ipolecca (iﬁd\? = 0) KIIZl renepatopa i—it

(opMBI SHEPrUH, BEIPAKAIOLINI COOTHOIIEHUE MOIIHOCTU Ha €r0 BBIXOJE U BXOJE
=N (N +N) = 1= NN +N,) < 1, (13)

HE MOJKET MPEBBINIATh €AUHUIBI. DTO CBUACTEIHCTBYET O HEMPETIOKHON CHPaBEIIMBOCTH 3aKO-
Ha COXPAHEHHUS SHEPTUHU B aJbTEPHATOPAX U MPHUHIMIIOB TEPMOJUHAMHUKH MPU UX KOPPEKTHOM
0000meHnn Ha Tr00bIe GopMBI dHEpruu. B 3akimoueHue clieqyeT OTMETHTh, YTO B HACTOSIIEE
BpPEMSI UMEIOTCS JIOCTATOYHBIC OCHOBAHUSI JIJIsl TIOMCKA SKOHOMUYECKH ONPaBIAHHBIX TEXHUYE-
CKHUX PEIICHUI 10 CO3/IaHMI0 Mpeodpa3oBareieil HOBOIO MOKOJICHHS, HCIIOIb3YIOIIMX MPaKTHYe-
CKHU HEHCUYEPIIaeMYI0 SHEPTHIO OKPYIKAIOIICH HAC TIOJIEBOM CPEIbl.
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