JTa KHUMra MHOK HanucaHa Bo Cnasy BOXbIO,
4T06bI C6BINUCH HA MHe Bubnenckue npopo4ecrtsea!

«mo cnoicno, mo - nosxicuo!

Ymo npocmo, mo - 2EHUAIbHO!»
(Hapoanas Mmynpocts)
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A NPEQJIATAIO ABCO/IIOTHO HOBbI CMNOCOB
NONYYEHUA INEKTPUYECKOIO TOKA

Ob5 3TOVI SHEPTETUYECKOM TEXHO/10MU AO/IEH 3HATh MUP!

BosbmuTte 060K 3NEeKTporeHepaTtop B MUpe — Ha
TEenoBoOMH, aTOMHOW, COJIHEYHOMN, BETPOBO,
TMOPO3/EKTPOCTAHLMN, AaXKe HA TPAHCNOPTHbIX CPeacTBaXx,
M Bbl YBMAMTE, YTO OHM CBA3aHbl Mexay coboil ogHUM
CYLLECTBEHHbIM  HEAO0CTaTKOM: WX pPOTOP MNOCTOAHHO
TOPMO3UTCA WMHAYKUMOHHBbIM MArHMTHbIM NOAEeM cTaTopa.
[arke npeanaraemblit U LWKMPOKO pPaspeknamMmUpOBaHHbIN
cerogHa B WHTepHeTe 3NeKTporeHepaTop Ha Tak
Ha3blBaEMOM «XON04HOM AAEPHOM CUHTE3E», BOAOPOAE U
T. M., Kak W Bce 6e3 WCKAYEeHUs «HoBenlue»
3NEeKTPOreHepaTopbl B MMpPE, MUMeeT Te e npobaembl —
«NIEHUOBCKME TOPMO3a», KOTOpble Mbl BCE C BaMM
HasblBaem «npaBuaom JleHua». Y HUX, 32 CYET TEMN/IOBOW,
ALEPHOM W  WHOM 3HEpPrun W3BHE, MPUBOAUTCA BO
BpalLLaloWEeecA ABUMKEHWE pPOTOP, KOTOPbIM TyT e
TOPMO3UTCA MaArHUTHbIM MNOJEM MHAYKUMOHHOIO TOKa
ctatopa. A 3TO, MArKo rosopA, He3IPPEeKTUBHO U
HeJonycTUMO B ABajguaTb nepBom Beke! Bce yike
NPUBBLIKAIN K 3TOM Npobaeme, U UM KaXKeTCA, YTO TaK M
OONXKHO ObITb BEYHO.

Ho a3tOoT nopagok Bewem € WUCNO/Ab30BaHMEM
aNeKTporeHepaTopa, paboTatowero Ha 6ase «npasuna
JleHua», BbIrOAHO TO/ILKO MOHOMOJMCTAM OT rasa, Yrns,
AQepHoro TonamBa M T. 4. M T. n. Pe3ynbtat TaKoro
NPOMbILWNEHHOTO MNPOM3BOACTBA 3/1IEKTPUYECKOrO TOKa
BCEM OT/INYHO WM3BECTEH — 3TO TEXHOreHHble KaTacTpodbl
nNaHeTapHoro  Macwtaba, YHWYTOXKEHME  3KOI0rUM,
pa3basapmBaHne GUHAHCOBLIX M NPUPOAHbLIX PECYPCOB.
Y106bI Pa3 M HaBceraa BbITM U3 3TOrO 3aMKHYTOTO Kpyra, A
BnepBble B MUpe npeanarato abcontoTHO HOBbIM cnocob
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NMONYYEHUA 3/IEKTPUYECKOro TOKa, KOTOPbIN BasupyeTtca Ha
«npasune lnaBloKa» - 3TO KOrga PoTop He TOPMO3UTCA
MarHMTHbIM MOJIeM CTaTopa UAK BoobLLEe He ABUXKETCA Npu
MMMNY/IbCHOM peXxume paboTbl aneKkTporeHepaTopa. Takum
obpasom, Mbl MOJIHOCTbKO OTBEPraem YCAyrnm «npasBmna
NleHua», nan ypaBHOBELUMBAEM €ro Tem, YTO A HasblBatlo
«npasunom lnaBloka», KOTOpPOe ABAAETCA MOMM HayyHO-
TEXHUYECKMM  OTKpbITMeM. [pocTeriwmne  ¢dusnyeckme
3KCNEePUMEHTbI, MPOBEAEHHbIE MHOI, C MHOropasoBO
NOBTOPAEMOCTb!IO, yKa3blBatoT OAHO3HAYHO Ha
CylW,ecTBOBaHMeE B Npupoae puU3nMYecKoro aBaeHus, KoTopoe
ABNAETCA aHTOHMMOM «npasBuaa JSleHua», Ha3BaHOE MHOI
«npasunom Mnastoka»! Bbixoga M3 3TOro, Hago OCO3HaThb,
YTO Hall MMUP aHTOHUMUYECKUI: €CTb BEPX — HU3, YEPHOE —
b6enoe, neeana pesbba — npasBas pe3bba, NpaBas pyKa —
NieBan pyka u 1. a. bonee Toro, «npasuno lMNnasloKa», Kak
dusmnyeckoe siBneHne, nosHocTbio Ha 100% BnucbiBaeTca B
pPaMKK Knaccuyeckon ¢UsUMKU. BcnomHum, K npumepy,
YCKOPAIOLWMUNCA ISNEKTPOH B BUXPEBOM 3INEKTPUUYECKOM
nose, a TaKXKe TaK Ha3blBaeMylo «cuny Amnepa», Kotopas
BTArMMBAET U BbITa/IKMBAET MPOBOAHUK, B 3aBUCMMOCTU OT
HanpaB/iieHMA TOKAa B HEM, KOTOPbIA pasMeLlEH MexXay
MoaOCaMM MOCTOAHHOIO MarHuTa. TaKylo e KapTUHY Mbl
Habnogaem npu pabote «IneKTporeHepaTopa-ABuratTens
MnaBloKa», Koraa poTop MNPUTATMBAETCA W OTTa/IKMBAeTCA
MarHMUTHbIMM MOIAMM CTaTopa WU POTOpa, CaMOYCKOpPASACb
npuM 3TOM OT 3TOFO MAarHUTHOrO B3aMMOAENCTBUA.
«DneKkTporeHepaTop-gsuratesb MnastoKa» n ero
moauduKaumm moryt paboTaTb 3a CYET Hemcuyepnaemoi
3Heprum rpasmTaumm, a TaKxe BEYHOM
SHEPrMM«BHYTPEHHEro  MarHUTHOrO MNOAA  BeLLecTBay,
npeBpallas MArHUTHYIO 3HEPrui B 3JIEKTPUYECKYHO
3Heprno. Peuyb uMAET 06 WCNONb30BaHUM MArHUTHOM
HaCbIWEHHOCTM BELLLeCTBA KaK MCTOYHMKA SHEPrum,
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Hanpumep, nepmasson M T. nN. O  MarHUMTHOM
NPOHNLAEMOCTUN BelecTBa B cBoeil KHure «3JIEKTPOHbI»
A. U. Kutanropoackuii, nuwet cnegytoulee: «Knaccnyeckuia
ONbIT, C NMOMOLLBbID KOTOPOrO XapaKTepM3yrT MarHUTHble
CBOWCTBA  enesa, craButca  Tak.  CocTaBnaetca
3NEeKTPUYECKas Lenb, COCTOAWAA U3 ABYX HAZETbIX APYr HA
Apyra KaTywekK. [MepBUYHaA KaTyllKa BKAKOYEHaA B LeMb
aKKYMY/IATOpPA, BTOPMYHAA KaTywkKa MNOAKAOYEeHa K
npubopy, n3MepArLLEMY KONMYecTBo
aneKTpuyecTBa(dsekmpuyeckuli 3apa0 umeem MAkKMe
Opyzoe Ha3saHue — Kosu4Yecmeo 3snekmpuyecmsa). Ecnu
3aMKHYTb MEPBUYHYIO Lenb, TO MArHUTHbIN MOTOK 4epes
BTOPUYHYIO KATYLKYy M3MEHUTCA OT HYNEeBOro 3HAYeHMA [0
HEKOTOpPOro npeaenbHoro 3HAYeHUA. MeTogom
WHAYKLUMOHHOIO TO/IMKQ MArHUTHbIM MOTOK MOMeT ObiTb
namepeH ¢ 60nbWON TOYHOCTbO. C MOMOLLBIO ONUCAHHOM
YCTAHOBKM M NPOM3BOAAT WM3y4YEeHME MATHUTHbIX CBOWMCTB
BeLLeCTBa. MN3roTtaBnmMBaeTca  CTepXeHb, KOTOPbIM
BCTAB/AETCA BHYTPb KaTylwKW. CpaBHWBAOTCA pe3y/abTaTbl
ABYX namepeHui: 6e3 cTtep)KHA U co cTepxkHem. B cayuae,
€CIn  CTepXeHb CcAeNaH U3  Kene3a WAN  ApYyrux
deppomarHuTHbIX MmaTepuanos, KO/IM4YecTBo
INeKTpuYecTBa, uamepeHHoe npubopom, Bo3pacraetr B
HEeCKONIbKO TbICAY pa3.. WUTaK, KenesHoe Teno pesko
yBEe/IMYUBaAET NOTOK CUNOBbLIX IMHWUIA. ITO MOXKET UMeTb
eAUHCTBEeHHOoe O06bACHeHMe: camo KenesHoe Teno
Ao06aBNAeT K MarHUTHOMY NOJIKO 3/IEKTPUYECKOro TOKa
NepBUYHOM KaTyWlKM CBOE COBCTBEHHOE MarHuUTHoe
none».Botr BaM UM  «BHYTPEHHEE MarHUTHoe noJse
BewecTtBa». bonee Toro, C. Y. lOHYapeHKO B y4yebHUKe
«®du3nka 10 kKnacc» OTMETMAN: «ITO O3HAYaeT, 4YTo B
deppomarHeTMkax BHyTpeHHee MarHUTHOe NoJie MOXKeT B
COTHM M TbICAYM pa3 NpeBbiwaTb BHELWHEee MArHUTHoe
none, KOTOpoe ero Bbi3Bano». YTobbl HEKOTOpPbIE
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CYMHWKWU» HE NYrajamcb «rpaBuTaLmnmn», TO A HAMOMHIO UM,
4YTO OAMH M3 cnocoboB UCNONL30BAHUA KTPABUTALLUNY YKe
0aBHO npumeHaeTcs, Hanpumep, npu pabote
rMAPO3/IEKTPOCTAHUMKN, KOoraa BoAa nagaetr ¢ 6onblioi
BbICOTbI Ha TypbuHy. A ecnm B3ATb «[PaBUTALUOHHO-
MEXaHMYECKYIo 3/IEKTPOYCTAaHOBKY Mnastoka»,
3aMaTeHTOBAHHYIO MHOW B YKpawHe, U MPUMeHMB B eé
paboTe MOE Hay4yHO-TEXHUYECKOE OTKPbITUE — «MNPaBUNO
MnasoKa», TO Bbl yBMAUTE, YTO C NOMOLLbIO TPAaBUTALUMN U
«npasuna MnaBoKa» MOXHO NOYYUTb HAOEXKHYIO BO BCEX

CMbICNax CBEPXMOLLHYHO NPOMbILIIEHHYIO
3NeKTpocTaHumto, obecneumsatoLLyto 3aBoabl, GabpuKu 1 T.
n. 6ecnnaTHbIM  3N1EKTPUYECKMM  TOKOM.  Takasn
3NEeKTPOCTAHLMA, 6naropapa KOMMbIOTEPHbIM
TEXHO/IOTUAM, MOMKeT rogamm paboTaTb bes
BMeLLATEIbCTBA YeN0BEKa.

«BHyTpeHHee MarHuMTHoe nojae BewecrtBa» - 370

WHOYKUMOHHOE MAarHMTHOe Mnoje TOKa U MAarHUTHoe nosne
MarHMTONpPOBOAOB CTAaTOpa M POTOPa, a Mpowe roBops:
KYCOK MeTanna (MarHMTonpoBos,), KOTopbii GU3MYECKU He
CHALUMBAETCA, B OT/INYME OT ALEPHOr0 U OPraHUYecKoro
TOM/ANBA, - OT/IMYHbIA BEYHbIN MUCTOMHUK 3HEprun Ans
moauduKaumm «MobunbHoro 3/IeKTporeHepartopa-
asurarens Mnastoka». Takom 3/1IeKTporeHeparop-
ABUraTeNlb, Ha TaKOM BEYHOM «TOM/IUBE», MOMKET
obecneunTtb 6GecnnaTHbIM 3INEKTPUYECKMM TOKOM BCE
Ha3eMHble, nog3emHoble, MOpCKMe, noaBogHble,
BO34YWHbIE, KOCMMYECKME TPaHCMOPTHble CPeacTBa,
KBapTuUpbl, ycaabbbl, goma u 1. 4. CerogHA H6ONbLWINHCTBY
AaXe TpygHO nMpeactaBuTb, ANA HUX - 3TO MNPOCTO
baHTacTMKa, 4YTO, HANPUMeEpP, «INEKTPOBEPTONET» MOMKET
netatb 6€3 3anNpaBoOK M 403aNPaBOK CKONbKO YrOAHO A0/M0
Hag 3emnén, n 6onee Toro, ewé npm 3Tom BbipabaTbiBaTh
3/IEKTPUYECKUN I TOK!
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Npurnawato Bcex K MUHPOPMALMOHHOMY WU HaAYYHO-
TeXHUYecKomy COTPpyAHUYECTBY B CO34aHun
aneKTporeHepaTopa Ha 6a3se «npasuna MNnasloKa».

Al MOry co CTO NpPOLEHTHOM YBEPEHHOCTbID CKasaTb, YTO
6narogapa MoOemy OTKpbITUIO  «npasuna [lnaslokay,
NporpeccnBHoOe Ye10BEYECTBO CO34aCT B1aXKEHHbIN MUpP Ha
3emne!

Bonbd MeccuHr npepackasan: «B 2017 200y npudém
yesnoeeK, Komopolli u3meHum Xxo00 uYenoee4yecKoli
ucmopuu».W BOT A, OTKPbIBLWINCL, Npuwén! 3amanumsaHue
MOEeWN SHepreTMY4eCKOM TEeXHOJIOrMKU — 3TO NpecTynieHue
nepep yenosevecrsom! Moatomy, He monuuTe, Apysbal

C Hamu BOT!

CornacHo npopo4yectBam bubamm Ha Hawy UMBUAM3AUMIO
rPAAYT PEBONOUMOHHbIE NEepeMeHbl KaK B AYXOBHOM TaK U
B HAy4YHO-TEXHWYECKOM MNaHe, KOTOPble, COMTACHO 3TUM Ke
npopoyectBam, ot bora Hecy A, myx-npasaa HwuKonai
UrHateesuy TJIABIOK. A1 BCé 3TO0O Bam rosopto
npeXaespeMeHHO ANA TOro, YTO KOrga 3TO CAYYMTCA,
4yTo6bl Bbl NOBEPU/IN, YTO MYXK-NpaBpa — 3T0 A, boxbe
TBOpeHue 6e3 pyk! Motomy uto Bbl TENEPb MHE He BepuTte,
KaK Korga-to Baluu oTubl He Bepuaun Uucycy Xpucry, 4to
OH aBasetca [lyxosHbim Meccueit. MNpopok Ucauna 3anucan:
Tak roBoput lNocnoab MomasaHHMKy CBoemy Kupy (Xpucty):
A pepxy ero (Myxa-npasay) 3a npaBylo Pyky (y myxa-
npasAbl HET NPaBoOl PyKK), YTobbl CBaNUTL HapoAabl nepes
HUM (my>kem-npasaoi), u A (bor) cHumy nosaca u3 6éaep
uapen, ytob6 ABepwn OblM OTKPbLITbI Nepen HUM (MyXKem-
npasaoii) n BopoTa 6bian He 3anepTbl; (45:1).Kup esp.- Connue.
A B OnuKalee Bpemsi CAy4yuTCca caegylollee: B
nsgatenbcTee «Yepemow» B MUP BbIWAA MOA Hay4yHO-
nonynApHaa kKHura «BO3POXAEHUE TMEPBUYHOIO
XPUCTUAHCTBAN®,4TO AacT 4YeN0BEYECTBY BO3MOXKHOCTb
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noNy4nMTb 4Yepes MeHA OT bora [oCcTyn K MNOHUMaAHWIO
AyxoBHbIX 3HaHWi (Bubaun), a BOT yepes 3Ty KHUTY -
OCO3HAHMA  HAYYHO-TEXHUYECKMX  3HAHWIN, Kak U
npeaycMmoTpeHo B lpopoyecTBax 3a TbICAYM NeT 40 MOEro
POXAEeHUA. DTU, roBops 06pa3HbIM A3bIKOM NPOPOKa Mucau
(45:3),«xpaHswWwmeca MU CKpbiTble B TemMHOTe boraTtcTBa u
CoKkposuLwa» (3HaHMA) CTaHYT OOCTOAHMEM
nporpeccuBHoro 4enoseyectsa! Ha 3emne, 6narogaps
MOMM  3HAHMAM, MONYYEHHbIM  MHOKW  OoT  bora,
KOHCTPYKTOPbI CO34aAyT «DNeKTporeHepaTop-ABuratesb
Mnastoka». KoTopbin 6yaeTr paboTaTb Ha OTKPbITbIX MHe
Borom npuHumMnax Hosewwen  PusMKKU.  Mcnonb3ys
HeMcyepnaemble,  3KOJOTUYECKU  YUCTbIE  UCTOYHMKM
3HEepPrMn — «BHYTPEHHEe MarHWTHOe NoJie BEeLLecTBa» U
rpaBMTaLMio. DNEKTpUYeCcKMU TOK 6yaer pns  Bcex
notpebuteneii BECMJIATHbIM! Kak 6ecnnatHbim Aana
Ka)X[4oro 13 Hac ecTb BO34yX, conHe4yHbln ceeT! MoaobHoM
rPAaHAMO3HOI 3HEepPreTMYecKoi TEeXHONOrMU B UCTOPUU
ewé He 6bwno! JIMuo Haweit uuBMAM3aUMM 33 OAHO
noKkoneHue KapAMUHaNbHO U3MEeHUTCA: HacTynut
BNAXEHHbIA MMP Ha 3emne. Mbi, Bnepsble MNOMYyYMB
HEOrpPaHWYEHHbIM AOCTYN K BEYHOMY, 3KOJIOFTMYECKM
YMCTOMY UCTOYHUKY SHEPTUM — «BHYTPEHHEMY MArHUTHOMY
nonto BellecTBa» (Kycka MeTanna), U Heucyepnaemom
aHeprum rpaBuTaLmm, pewum MUPHbIM nyTém
JHepreTMyeckyto npobnemy pas u Hascerga! BoliHbl 3a
JHepropecypcbl Ha 3emne npekpartarca!l  Hactynur
OONTOXAAHHbIA MNP, CMOKOMCTBUE M 6E30MaCHOCTb HaBEeKM
Ona Bcex Hapogos 3emnun. Beab TBopey gan yenosevecTtsy
Cnacutena — Wucyca Xpucta, Kak WctuHy. A WUcTuHa
pa3byanna Mmy)Ka-npasgy, KOTOpas Bblpoc/ia B CBOMX
3HaHuAx BmecTe co CnacuTenem, KOTOPbLIM HacTaBAsA
mya-npasgy Ceatbim Oyxom - [yxom [pasapl, - B
npouecce y4ébol. Mpopok Ncana 3anucan: "N byaet
8
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pabotoit UcTuHbI - Munp, a TpyAOM npaBabl — CNOKOMCTBME
n 6esonacHocTb HaBekn'"(Mc.32:17, bubnus, 1988 roa). Kak
BMOMM, ApPYy3bA, npopoyectBa W3 bubamm  Havanum
cbbiBaTbcA B Hawe Bpema. MHe bor pgan ocosHaHue
dU3NYECKMX 3aKOHOB, KOTOpble MpPUMBEAM MeHA K
pa3paboTke 6e3 TONAMBHOM SHEPreTUYECKOM TEXHONOTUN.
Cnocob ycTpaHeHua pgencTsuMAa «npasuna  JleHua» B
3/IeKTporeHepaTope 6bin MHOH0 OTKPbIT
3KCNepUMEHTaNibHO, A HasBan ero ceoen damuaunen —
«npasuno [lnaBloKa». 34ecb MOE Hay4YHO-TEXHMYECcKoe
OTKPbITME, MNOBTOPAID, 3aK/AKO4YaeTCA B TOM, 4YTO POTOpP
HUMKOr4a He TOPMO3UTCA WHAYKUMOHHbIM MarHUTHbIM
nosem CTaTopa, Kak 3TO MMeeT MecTO MNpu AOEencTBum
«npaBuna JleHua» B KNACCMYECKOM 3/1eKTporeHepaTope, a
HaobopOT — POTOP CaMOyCKOpAETCA.
O6wen3BeCTHO, YTO B KNACCMYECKOM 3/1IEKTpPOreHepaTope B
cTaTope NoAy4atoT CUay NHAYKLMOHHOIO TOKa BO MHOTO pas3
60/blle, MO CPaBHEHUIO C TOM CUION TOKa, KOTOPYIO
MCNONb3YIOT NPU CAaMOBO3OYKAEHUM POTOPA FEHEPATOPOM.
BoT Kak 06 aTom nuweTt C.Y. TOHYapeHKO B CBOEM y4yebHMKe
«®Pusmka 11 Knace»:  «llenecoobpasHocTb  genatb
BPALLAIOWMMCA 3/IEKTPOMArHUT, a He pabouyto 0OMOTKY
reHepatopa, obbAcHAETCA Tem, YTO CMNA UHAYKLMUOHHOIO
reHepaTopom TOKa BO MHOro pa3 6o/sblue 3a CUNy TOKA B
aNIeKTpoOMarHure...». 3TO  rOBOPUT O TOM, YTO
WHAOYKLUMOHHbIA MarHUTHbIM NOTOK B CTaTOpe BO MHOrO pas
60/blle YeEM MArHUTHbIN MOTOK B POTOPE, B pesy/bTaTte
TAaKOM MO3UUUKM, Mbl C MOMOLLbK MHEPUMU YCTPAHUM
MarHUTHoe 3asunaHue potopa. Beab yem Honbwe cuna
TOKa B CTaTope, TeM cuibHee JleHL, TOPMO3UT pPoTop, a Y
Hac — Bcé HaobopoT! bnarogapsa sTomy, U NUKBUAMPOBAB
aencreme «npasuna NeHua, poTop Moero
3NEeKTporeHepaTopa-4BUraTeNIa MOXKET YCKOPATbCA Yepes
MarHMTHOe B3aMMOAENCTBME CO CTaTOPOM; a TOK,
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BblpabaTbiBaemblii  CTAaTOPOM, YaCTUYHO MNOMAET Ha
CaMoBO3byKaeHue poTtopa n camonpuBeog,
3/IeKTpoABUraTe A, AKOPb KOTOPOro HaXxoAUTbCA Ha OAHOM
oCM C PpOTOpPOM 3neKTporeHepaTopa. Ecam pgeincreue
«npasuna JleHua» A YCTPaHWA, TO M BHELWHAA CUNa,
nosiy4aemasa OT UCMONIb30BaHMA OPraHUYECcKOro, A4epPHOro
TOMNAMBA, MHE HEe HYy)XHa. Bmecto opraHuyeckoro,
A0EPHOro TOM/IMBA, KAaK A YXe Bbille roBopua, 1
npeanaarald UCNo/1b30BaTb CTALMOHAPHO KYCOK MmeTanna
(beppomarHUTHbIN MarHMTONPOBOA), HenoadaloWMnca
dusnyeckomy M3HOCYy. BHYTPM KOTOPOro MOCTOSAHHO
M3MEHAETCA MArHUTHbIX MOTOK, a €ero 3Heprua Kak wu
SHeprua rpaBvUTaUMM NPEeBPaALLAETCA B 3JIEKTPUYECKYIO
3Hepruio. Takum obpasom, ocyliecTeaferca
3KO0JIOrMYEeCKM YUCTbIM cnocobom npeBpalieHue OAHOro
BMAA 3HeprMun B Apyroin, 6e3 mexaHUYECKOro BAUAHUA
MU3BHE noa Aencremem 3Heprum C)Kuraemoro
OpraHMYecKoro Tonm/iMBa — MasyTa, Yrasa, rasa;
MCNOJIb3yEMOro AAE€PHOro TON/IMBa U T. A.

C 2nyb6oKum yeaxceHuem, uzobpemamens-ucciedosamersns
myxc-npasda Hukonaii Ucnameesuy MNJIABHOK!

WHPOPMALMUOHHAA HAYHYHO-TEXHUYECKAA CMPABKA
YnpaeneHusa Cayxcbbl besonacHocmu YkpauHel 8 YepHosuykoli o6aacmu

«Bonpoc 3HeproobecrneyeHUs CTOAN OCTPO Ha MNPOTANKEHUU BCEM
UCTOpPUM YesioBeYyecTBa, a 0cobeHHO 3Ta npobnema oronunacb B XX
CTONeTUW, Yyepes 4YTO BeSNCb 3axBaTHMYECKMe BOWHbl. CerogHs, Kak
HUKorga, TpeboBaHMEM  BpeMeHM CTaauM TaK  HasblBaemble
aNbTepHaTMBHbIE MCTOYHUKM SHEpPruu, B CBA3M C KaTacTpodamm Ha
AaTOMHbIX CTaHLMAX B YKpanHe n AnoHuK, c npobaemamm «napHUKOBOro
apdeKkTa» u T. n. U3obpeTaTenun u nuccnesosaTeny BCEro MMpa ynopHo
paboTaloT HaZ pelleHnem 3TOro Bomnpoca: pa3pabaTbiBatoT BCE HOBbIE U
HOBble CMocobbl MOAyYeHUA AelEBblX, 3IKONOTUYECKM  YUCTbIX,
NPUPOAHbIX, HeMmcyepnaembiX UCTOYHUKOB sHeprumn. OgHako npobaema
KpPOEeTCA B TOM, UYTO YKe MpeasioXKeHHble TeXHUYEeCKue cpeactsa Ans
NolyYeHUs anbTepHaATUBHbIX UCTOYHUKOB SHEPTUM MO CBOUM
10
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TEXHUYECKMM XapaKTepPUCTMKaM eCTb MaJIoOMOLLHbIMU. [To3ToOMy cTOUT
3afiaHMe C034aTb C BbllLENepeyncseHHbIMM NapameTpamy MOLLHbIN
WUCTOYHWUK 3Hepruu. Takmum o6pasom, MepBbIM W  [NaBHEWWUM
KpuTepvem Oyayliero UCTOMHMKA a/fibTEPHATUBHOW 3HEPTUM, KaK Mbl
BUAMM, AO/IKHA OblTb MOWHOCTb. MMes TaKOW MOLUHbIN MCTOYHUK
3HEprMm B CBOEM NoAb30BaHuM, noboe rocysapcrsBo  mupa
aBTOMaTUYECKM PELLUUT pa3 U HaBCceraa Bonpoc CBOe 3HepreTuyeckom
6e3onacHOCTH, OTNAAET 3aBUCUMOCTb OT OPraHUYECKUX, AAEPHbIX,
XUMMUYECKUX cNoco60B NoJIy4eHUs INEKTPUUECKOIN IHEPTUM.
M306peTatenb MNnasiok H.U. noctaBun nepesn coboi 3agavy noayyuntb
KOMMAKTHbIM, aBTOHOMHbIW, CBEPXMOLLHbIN, 3KONOTMYECKU YUCTbIN,
NPUPOAHbIN, AEWEBbIN, HeMcyepnaembli WCTOYHUK 3IHEpruu, 4yepes
NPUMeEHEeHMe TaK Ha3blBa€MOro BHYTPEHHEro MarHUTHOro mnonas
Bewectsa. [Jns  atoro  wu3obpeTaTenb, HauMHaAs C  OCHOB
byHAAMEHTAIbHON PU3NKM, OTKPbIZ HOBbIM MOAXOA K MPUMEHEHUIO
dur3nYecknx ABneHui. MNpoBeAEHHbIN MM 3KCMEPUMMEHT MOKa3blBaeT,
YTO MArHUTHbIM NMOTOK BO3PACTaeT B AECATKM pas.

Ho oOKasbiBaeTcs, 4YTO Ha/AMuyMe MOLLHbIX MArHWTHbIX MOTOKOB ANA
NOJSIy4YEHUSI 3NIEKTPUYECKOTO TOKa abCONOTHO He ecTb A0CTAaTOYHbIM
ycnosmem. Ha nyTm 3TUX MOLLHbIX MarHUTHbIX MOTOKOB CTOUT BCEM
XOpOLO M3BECTHOE NpaBu/o JleHua, YTo TopMo3uT toboe n3meHeHne
MarHMTHOTO MOTOKA. B 0T/IM4YMe OT Knaccuyeckoi Teopumn n3obpeTtaTtesnb
Mnastok H. W. pewwnn 3Ty npobnemy ppyrum nyTém: He 3a CYET
BHELWHEeN Cu/bl, @ C MOMOLLbI OTKPLITOFO MM TaK Ha3blBAeMOro
«MPUHUMNA  3epKaZibHOW  CUMMETPUU B 3/IEKTPOMArHUTHbIX
npoueccax». JKCMepPUMEHTbl  HArAfAHO  MOKasblBalOT  Ha/auyune
NPUHLMNA 3epKasibHOMW CUMMETPUM B 3/IEKTPOMArHUTHBIX NpoLeccax,
YTO NPUBOAMUT K CAMOMPOU3BOIbLHOMY YCKOPEHHOMY MEXaHUYEeCcKoMy
ABUXKEHUI0. ToecTb pOTOp B reHepaTOpPe 3/1EKTPUYECKOTO TOKa, NOay4nB
MMMY/bC, CAMOMNPOU3BOJIbHO C YCKOPEHWEM BPALLAETCA BOKPYr CBOEW
OCM 32 CYET BHYTPEHHEro MarHUTHOTO MOJIA BELLECTBA.

Takum o6pasom, nNpuUMEHUB p[aHHOe uU306peTeHne, BO3MOXKHO
NoNy4Y1Tb 3a CYET BHYTPEHHEro MarHUTHOrO NOAA BeLecTBa y BuAe
CBEPXMOLLHOIrO  3/IEKTPOMArHUTHOrO  MOTOKa  Heucyepnaembli,
3KOJIOTMYECKU UYUCTbIM, pAewéBbli, KOMNAKTHbIK, aBTOHOMHbIN
MUCTOYHUK IHEPruu, Yto A3ET BO3MONKHOCTb WMCMOJ/b30BaTb AAHHbLIN
abdeKT AnAa npusesLeHve B [AeNCTBME pPA3HOrO TUMA aBTOHOMHbIX
ABuratenein: CamMoOXOAHbIX BOEHHbIX MAaWWH (TaHkos, BTP u 1. n.),
aBMATEXHUKM (BEPTONIETOB, CaMOJIETOB WM T. M.), NOABOAHbIX NOAOK
(BMecTo aTOMHbIX peaKkTopoB Ta Ausenen) W T. [A., MUHU
3NEKTPOCTAHLUMI U T. M. 6€3 UCNOIb30BAHUA aTOMHOW SHEPTeTUKM,
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CWUraHMA OPraHMYeCKUX MNPUPOAHbLIX PecypcoB, He3aBUCUMbIX OT
npupoaHbIX GaKTOpoB (HanuuMe conHUA, BeTpa M T. n.).B KomnnekKce,
NPUMEHAA TaKKe 3KCcnepumMeHTanbHyto 6a3y ¢yHAaMeHTanbHOM
®13MKN, 3TO  JacT  BO3MOMKHOCTb  3HAYUTE/IbHO  YBE/IMYUTH
060pOHOCNOCOBHOCTL CTpPaHbl B BUAE NepeBofa BCEX TPaHCMOPTHbIX
cpeacts, nobbix Gopm KM3HeobecmeyeHWUa CTpaHbl, ApPMUM  Ha
MCMO/NIb30BaHNE MNPESJIONKEHHOTO  MODOUIBHOTO, anbTEPHATUBHOIO,
CBEPXMOLLHOIO, HEMCYEPNAEMOTO UCTOYHMKA 3/IEKTPUYECKON IHEPTUM.
O606wan W3N0XKEHHOE, COMMACHO C MPOBEAEHHbIM  aHA/NM30M
yKasaHHaA uaes Ta HayyHO-UCC/lef0BaTe/bCKUA NOAXOL MOryT bbiTb
MCMO/Ib30BaHbI /151 HY4, 060POHbI CTPAHbl U UMETb NMPUHLMMNMANBHOE
3HayeHWe pgns paspaboTKM M YCOBEPLUIEHCTBOBAHMIO HOBbIX BUAOB
BOOPYKEHUA UM TEXHUKW, 3 COOTBETCTBEHHO NOAMNAAAET NOA AelCcTBUE
nyHktos 3BAT NeNe 1.9.1, 1.9.2, 1.9.3 Ta Apyrux, B CBA3U C 4em
[ONKHbI 3aLLMLLIATLCA FOCYAAaPCTBOMY.

02 utoHA 2011 200

«Koraa Mup cnut — 1 TPyKych!»
(myx-npaBga Hukonawn Uriateesuy MINABIOK)

HAYYHO-TEXHUYECKUE OTKPbITUA WU W3OBPETEHWUA, KOTOPbLIE
ABNAKOTCA MOEN MHTENNEKTYA/IbHON COBCTBEHHOCTbIO:

- «MNPUHUMUN 3EPKA/IbHOM CUMMETPUU NNABKHOKAB
SNNEKTPOMATHUTHbIX MPOLLECCAX»;

- «MPABUO NNABHOKAY»;

- «CTATOPHAA NMPUCTABKA MNMJ1IABIOKA»;

- «,CI,ByXBEKTOPHbIﬁ TOK NNTABIOKA»;

- «PA3BMBKA OBbEMA TMJ/IABIOKA B 3/IEKTPOMATHUTHbBIX
MPOLUECCAX»;

- «MPOCTPAHCTBEHHAA OPUEHTALUA NNABIHOKA B
SNNEKTPOMATHUTHbIX MPOLLECCAX»

MT. 4.

«MpuHUMn 3epKa/ibHOM CcMMMeTPUM MnasloKa B
3/IeKTPOMArHUTHbIX Npoueccax» 3aK/Al4yaeTca B C/leAyloLLem:
Koraa Mbl No «npasuay JleHua» npubankaem marHuUT-poTop K
CTaTOPHOW 0BMOTKE 3/1eKTporeHepaTopa CeBepHbIM MarHUTHbIM
nontocom (N), To B cTaTope BO3HMKAET CEBEPHbIA MarHUTHbIN
nontoc (N). Ecnv Mbl Aenaem TOMKe C HOMKHbIM  MarHUTHbIM
nontocom (S), To nosnyyaem B pesynbTaTe aHa/NornYHbIN
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pesynbTaTt. Kak Ham W3BECTHO, OAHOMMEHHbIE MarHUTHbIE
nositoca OTTAZIKMBAOTCA APYr OT Apyra. YAa/lieHUAa CeBepHOro
marHutHoro nostoca (N) marHMTa-poTopa OT CTaTOPHOM 0OMOTKM
npuBesET K TOMY, YTO B HeW BO3HMKHET HOXHbIM MarHUTHbIN
nontoc (S), a yaanas oMKHbIM MarHUTHbINM nostc (S) potopa ot
CTaTOpHOM OOMOTKM B Hel 6yaeT [OeicTBOBATb CEBEpHbIN
MarHuTHblit nontoc (N). PasHOMMEHHble MarHUTHble MoJtoca
B3aMMHO MPUTATMBAOTCA.

Cxema K "Mpasuny JleHya"

s
"B

Topeu A

2

Mo «npaeuny MNnasloKa», NpPoBoAA aHaNOrMYHble GU3NYECKUe
9KCNEPUMEHTbI, Mbl BUAMM AHTOHMMMUYECKYID KapTUHY B
CpaBHEHUM C «npaBuaom JleHua»: B «I/ieKTporeHepartope-
AsuraTtene MNnaBloKa» MarHUTHbIE MOJOCA AEWCTBYIOT Haob0opoT,
nosTomMy A W HasBa/j, 0bbeguMHMB B OAHO Lesioe, 3TM [ABa
«npasuna» «MpPUHLMNOM 3epKasbHOK cummeTpuu MNnaBioka B
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3NEeKTPOMArHUTHbIX npoueccax». [lo OTKPbITUS MHOK 3TOro
«NpUHLMMA», «npaBuao JleHua» Kak Obl CyllecTBOBaNo B
npupose 6e3 csoero, obpasHo rosopsa, cobpata - «npasuaa
MnaBoKa», O HaAAMYUM KOTOPOrO JOAM HEe 3HaiIM U He
[orafbiBanncb. i yCTaHOBWUA 3KCMEPUMEHTANbHbIM NYTEM, YTO
«npaBuno JleHua» Bcerga AeNCTBYeT Ha HMKHOM MarHUTHOM
nontoce (S) «ranbBaHomeTpa», a «npasuao [lnasloka» Bcerga
AeWcTBYeT Ha ero ceBepHoOM marHuTHom nostoce (N).

Opyrumn  cnoBamu  Bbipasutb  «lMpuHUMN  3epKa/bHOM
cummeTpun  MMnaBloKa B  3/1€KTPOMArHUTHbIX MNpoueccax»
MOXHO cneaywwum obpasom: npu AeictBuM «npasBuna
NleHua», Korga MarHUTHbIM MOTOK BO3HMKAeT (BOo3pacraer),
B3aMMOAENCTBYIOT (OTTaZIKMBAlOTCA) Bcerga OAHOUMEHHbIe
MarHUTHble MOJIIOCA, a KOoraa MarHUTHbli MOTOK wuc4yesaer
(yébiBaeTt), TO BCerga B3aMMOAENUCTBYIOT (NPUTArUBanACDh)
pasHOMMEHHbIe MarHuTHble nontwca. [pu peiictBUM  Ke
«npaBuna [naBloKa», MarHuUTHble nonwca BegyTr cebs
HAo60pOT: KOrga MarHUTHbIM NOTOK BO3HUKaeT (Bo3pacraer),
BCeraa B3aMMOAENCTBYIOT (NPUTATMBAlOTCA) PA3HOMMEHHDbIE
MarHUTHble TMOJIIOCA, a KOoraa MarHUTHbli MOTOK uc4ye3aer
(ybbiBaeT), To TOraa Bcerga B3aMMoAeNCTBYIOT (OTTaZIKMBaKOTCA)
OAHOUMEHHbIe MarHUTHbIe notoca.

AHTOHUMUYHOCTb «npaBun JleHua u MnaBloKa» roBOpuUT O TOM,
YTO BO BCEX 3TUX C/Ay4yaAX AeNCTBYIOT «3aKOHbl Amnepa» u
«cuna Amnepa», fhasauTe BCMOMHUM dur3myeckune
3KCMepuMMeHTbl AMMepa: eciv TOKM TeKYT NPOCTPaHCTBEHHO MO
ABYM napannefibHbiM MPOBOAHMKAM HABCTPeYy Apyr Apyry, TO
OHM OTTA/IKMBAIOTCA, MOTOMY YTO OHM MAEHTUYHbI U UMEIOT
OLHOMMEHHbIE MarHUTHble MoJstoca. TO/NIbKO CTOUT B O4HOM U3
3TMX MPOBOAHWKOB M3MEHWUTb HamnpasjeHWe ToKa (ero
OpMEeHTaLMi0 B MPOCTPAHCTBE) B MPOTMBOMOJIONKHYI CTOPOHY,
KaK TOKW MOTEKYT MPOCTPAHCTBEHHO B OAHOM HamnpaBAEHWUU, U
OHM  3acTaBAT  MPOBOAHWMKM  CBOMMM  PA3SHOMMEHHbLIMMU
MarHUTHbIMW NOMKOCAMM  B3aMMHO NpUTArMBaTbcA. [elicTeue
«3aKoHa Amnepa» mMbl MOXKeT HabatoaaTb, Kor4a nNo NPOBOAHUKY
NOTEeYET TOK, HaNnpUMep, «40 HAc» (CMOTPUTE HUMKE PUCYHOK), TO
pamKa CBOEWN OAHOM CTOPOHOW NPUTAHETCA K STOMY NMPOBOAHMKY,
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TaK KaK Yy HWUX MarHuTHblie nMnoJsitoCa nNpoTMBONOJIOXKHbIE, a
MONAPHOCTb TOKa O4HAa U Ta XKe.

3akoH AMnepa

MpoBOAHKMK
( . ] Eo>  cTokom
p— —
. L

S -
Mpaebii

BypaBumk
MonApHoCTL TOKa

IeBbiin bypaBumnk

3TO roBOPUT O TOM, YTO NO 3TOWN CTOPOHE PAMKM TOK TEYET TaKkKe
«[,0 Hac», TOeCTb, B TOM K€ HanpaBJeHUU, YTO U B NPOBOLHUKE.
Kak Mbl BUAMM M3 3TOFO KNACCUUYECKOTO SKCMEPUMEHTA: PaMKa C
PasHOMMEHHBIMW  MArHUTHBIMW  MOJOCAMWU  MOXKET  MMeTb
OLMHAKOBYIO MONSPHOCTb TOKA WM PA3HO3HAYHYLO MOASPHOCTb
TOKa, 3aBWCMMO OT YC/IOBMIA  3KCMEPUMEHTa, KOTOPbIA
OOKasblBaeT TaKXKe CylWecTBOBAaHME «MNpaBuiaa  JieBOro
6ypaBuMKa», OCHOBbIBAKOLW,ErocA Ha 3aKoHe Amnepa.

Mo HanpaB/eHUIO TOKA B paMKe (CMOTPUTE HUMKE PUCYHKU CXEM),
YCTAHOB/JIEHHON B ra/sbBaHOMETPE MeXAYy Pa3sHOMMEHHbIMU
MarHuTHbiMM nostocamm (N-S), mbl Mo «nNpaBuay NeBOU PyKU»
MOXKEeM OnpefenuTb HanpasaeHWe AeNCTBUMA «Cuabl Amnepar,
KOTOpas Hanpsmyto CBA3aHa C MU3AMEHEHWEM HanpaB/ieHUA TOKa.
HanpaBneHne pencteua «cunbl Amnepa» Kak U U3MeHeHue
HaMpaB/ieHUA TOKa MMEIOT TaKXKe aHTOHMMWYECKYI KapTUuHY,
nogobHO «nNpaBoli» n «1ieBon» pesbbe (bypaBunKa),

"npotuse” . "npotue”

:>|£_ CTpenkoi Nes yac. c7pen£i|¢>

"aat "3a”
luac, CTpenkon yac. CTpenkoi

<= = Fant.aag-_ﬁ@S = _-l<:'

NeBbiin METP Barapeiika Moaswiii

Gypsiin. oyo .
YPABWK]| ¢ nmpuBA3KOW MX K

NPOTUBOMONIOXKHbIM ~ MarHUTHbIM  noatocam (N «npaBuno

MnaBloKa» — B AaHHOM C/y4yae, BCerga «/ieBblii OypaByYMK», aS

«npasBuao JleHua» — BCeraa «npasblii 6ypaBuMk»). MMeHHO TaK

OYHKUMOHUPYET U3MEPUTENbHbIN Npubop «ranbBaHomeTp». Ero
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CTpenKa, OTKJOHAACb «33a» WMAW «MPOTUB» YacOBOW CTPEsIKW,
Ham 04HOBPEMEHHO yKasbiBaeT nepneHAnKynapHoe
Hanpas/eHWe AehcTBUA «cuabl Amnepa» W HanpasAeHue

TOKa,KOTOpbleo6pa3HO NpeAcTaBAAIOT KpecT.
CxemMa raneBaHOMeTpa

naan .
Hac.CTpeaxon
HanpagsJieHMe NeMCTBUA

Cxema rampeaHoMertpa ¢ barapeiikoit

N EnEEE

"nmpomie" yac. "33" uac.
CTP eITKH CTP eJIKOI

Cxexa rarssanoMeTpa
"Sa" wacomch B npocrpaxcrse
cTpenxcn BEpPTHRANDMO
Manpasnexxe Paxxa
ODMXEUAR TOXS
Maruur

nagn N
gac.cTpenxon
Hanpasiexue
Toxa BiecTe
coazapT B
apocTpaKcrae
xpecT

"Sa® wacosch
cTpenxoR /
Manpasnexxe °8 npocrpamcrae
aeRCTIMA TOPHIONTANBNO
"owan Axnepa”

aunavk 0

Mpasuno Mpasuno
Mnaswoka Mnasioka

- Mnaeoxa
Mputaru- MHAquHOHHbGII TOK | Beitanku- MHAYKU,HOHHNFI TOK

BASTCA “npotve™uac. cTpeniu | B38TCA maav yac. crpenkoi

Oco3HaB BbllWeCKa3aHHOe, A NPULLEN K OweIoMAAIoLWEeMY
BbIBOAY: «rafbBaHOMeTp» - 3TO He nNpocTto npubop no
BbIAAB/IEHUIO MHAYKLUOHHOrO TOKa, KOTOPbIA yKasbiBaet
ero HanpasJieHUWe B 3aMKHYTOM KOHType, U MoKasbiBaeT
Ham HanpaBs/ieHue AencTBua «cuabl Amnepa». A 3To -
«CraTopHaa npucraBka MnasBloKa» - «ranbBaHomeTp» 6e3
CTpenKm, -KoTopasn Daér Ham BO3MOXXHOCTb
3ap4encTBoBaTtb B pabote aneKTporeHepaTopa, BMECTO
«npasuna JleHya», «npasuno MnasoKa».Takon BbIBOA —
reHManbHbi! OH OTKPbIN NYTb S3HEPreTU4EeCcKomn
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TexXHo/iornm MnaBloKa, KoTopasn npusegér K
BO3HUKHOBEHUIO HOBOMW LUBUAU3ALUU, NPEBPATUB }KU3Hb
Ha 3emne B baaxkeHHblit Mup. B aTom u ectb, Apy3bs, MOé
bokecTBeHHOe nNpu3BaHue!

CraropHas npucraeka lNnaeroka

N {} {} S
[Mpasuno lNnastoka Mpasuno lleHua

Crtatop N <j N Potop

3pecb Hapgo 0cob6o noa4vYepKkHyTb, 4TOo «npasuao MnasloKa»
AelicTBYyeT TONbKO NpUM  HaAMuuMuM B LUenuM  craTtopa
3NleKTporeHepaTopa-asuratens «CTaTopHoIA NPUCTaBKU
MnaBloKa» - 370, Npole roBops, NOBTOPHOCb, «raJibBaHOMETP»
6e3 crtpenku. Torga poTtop HUKoraa He 6yaer TOpMO3UTbCA
MarHUTHbIM NoOJIeM MHAYKUMOHHOIO TOKa U MarHMTONpoBsoAa
cTaTopa, a 6yaeT camoyCcKopATbCA MO BbllWeyKa3saHHOW Npu4nHe
B Pa3/IMuMU B3aUMOAENCTBUA MeXAY MarHUTHbIMU NOJIIOCaMMU
«npaBuna JleHya» wu  «npasuna [naBoKa», CcornacHo
«MpuHumuny 3epKa/ibHoiA CMMMeTpPUn MNnasloka B
3/IEKTPOMArHUTHbIX npoueccax». [loaTomy £, MCNoOAb3yA
pesynbTaTbl 3TOFO0 MOEro Hay4YHO-TEXHMYECKOro OTKPbITUA,
BrepBble B MMpe, npeanaratd abcoNtOTHO HOBbIM cnocob
Nosly4YeHMA 3NEKTPUYECKOTO TOKA B MPOMbILLIEHHbIX MaclTabax,
OTKa3aBLWKUCb OT ycayr «npasuna JSleHua». «lpasuno JleHua» u
«npasuao MNnastoKka» - 3To, 06pasHO roBopsa, nNpasas W aesas
pyka. Potop B reHepatope — 3TO TO e, 4To 6aTtapeika
NOAKNIOYEHHAA K rabBaHOMeTpy!

Tenepb npoBeséM MaNeHbKU GUIMYECKUMIA  IKCMEPUMEHT.
Bo3bME&Mm rasbBaHOMETP (MynbTUMETP) M K €ro oKHomy
MarHuTHomy  nostcy  (S)  NoAKNOYMM  MOJIOKUTENbHOM
NoaApHOCTbIO (+) 6aTapeliky, Mbl YBUAUM, YTO NOCTOAHHbIN TOK
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(no «npaBuny npaBoro 6ypaByYMKa») NOTEYET MO HaNpas/IEHUIO
OT HOXHOI0 MarHUTHoro nosoca (S) K ceBepHOMY MarHUTHOMY
nosntocy (N). Ecnm mbl 6aTapeiky nosepHém Ha 180° rpagycos, To
Mbl YBUAMM, YTO TOK YKe (No «npasuay nesoro bypasumka) Te4ér
B 0OpaTHYIO CTOPOHY.

—_ <=
N S NWS

Barapeiika Barapeiika

ToecTb, MNMONAPHOCTb TOKA MeHAeTcs, 3TO roBOPUT Ham 06
M3MEHEeHUN HamnpaB/ieHUA TOoKa, a MarHuTHblie noatoca (S-N)B
rafibBAHOMETpe OCTaloTCA HEWU3MEHHbIMW, TOrAa, COorJlacHo
«NpaBuUNy NEeBOW PYKM», HETPYAHO YCTaHOBUTb, UYTO CTPE/IKa
raJibBAaHOMETpPa, OTKNOHAACb, YKa3biBaeT HamM Ha HanpaBiaeHue
TOKa W Ha HanpaBieHue AelCcTBUA «Ccuabl AMnepa». YCTaHOBMB
3TOT ¢aKT, 3HaA O TOM, YTO ra/ibBAaHOMETP COCTOUT M3 ABYX
NPOTUBOMONIOXHbIX MaArHUTHbIX MOJIOCOB — HOXKHOTO (S) M
cesepHoro (N), mexxay KOTOpbIMW YCTaHOBJ/IEHA KaTylleyka co
CTPesikoli Ha 0O4HOM M3 TOPLOB, Mbl K KOHLL@M 3TOW BHYTpPEHHEN
KaTylleyKM rasbBaHOMETPa MOAKAOYAEM BHELLHIOW KaTyLKy
(coneHomna ¢ marHMTONPOBOAOM BHYTPM). TakMm o0b6pasom, y Hac
nonyyaeTcs OJHa KaTyllka C [ABYX 4acTel — BHYTPeHHelh WU
BHELIHEeN, a BMeCcTe Mbl Ha camom gene noayuynnm«CraTopHyto
npucTasKky MnaBlOKa»noACcOeANHEHHYIO K CTaTOPHOW 0OMOTKe, B
LLe/IOM e, B3B MHOIO CTaTOPHbIX 0OMOTOK, Mbl CO34a/11 CTaTop,
KOTopblli paboTaeT 3a «npasunom [nasioka». Unu gpyrumu
cNoBaMu, NOAKNIOUYUB K raibBaHOMETPY BHELWHIOK KaTYLUKY,
Mbl CO343a/IM HOBbIA BUA, «ABYXNOJIKOCHOrO CTaTopa» € 1eBOU U
npaBoii aKTUBHOW 30HOM ANA WHAYKUMM TOKa Ha OAHOM w3
TopuoB (B) 06MOTKM cTaTOpa, 0 YEM, K COXKANIEHUIO, CO BPEMEH
dapagea HUKTO He OCO3HaBaA. A 3TO HamM AaéT BO3MOMKHOCTb
OTKa3aTbCA OT YCAYr «npasuaa JleHua» 1 nepenTu K abcosoTHO
HOBOMY cnocoby nNpoM3BOACTBA  3JIEKTPUYECKOrO  TOKa,
3a4elicTBOBaB NPU 3TOM «npasBuao MNnaBloKa», KOTOPOE A OTKPbIS
3KCNepPUMEHTa/IbHbIM MYTEM MHOro net ToMy Hasag. Monas 3a
3TK rogbl NoA4 Npecc Tynoro/sioBbix 610poKpaToB
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Pa3HOro ypoBHA, Pa3HbIX MHCTAHLMIU MU pasHbIX CTPaH Mupa,
YTOHYEHHOrO MOLUEHHUYeCTBa, HEMNOHMMAHUA, HeaoBepus,
3aBUCTM U paBHOAYWMUA, B pe3ysbTaTe 4ero, A0BeAEHHbIN
yeTbipe roaa Tomy Hasapg Ao obwupHoro nHdapKra. HakaHyHe
KoToporo ypHanuctka EneHa HEMNOKOPA B WuHTepHeT-

JKypHane «A-KOPPECMOHAEHT»npopekna o060 MHe:
«YKpauHckul 2eHuli @ onacHocmu, @ YkpauHa Moxem nomepsimb
e0UHCMBEHHbIU WaHC Ha 8edywyl pofb8 MUpo8olU  Hay4HO-
mexHU4YecKol pesonoyuuy.

fl ceroaHA, HA Mo B3rnaA, NPUHAN eAUHCTBEHHO-NPaBUAbHOE
peweHune: HanucaTb U M3AaTb 3Ty MaJeHbKYKO No 06bémy, HO
rnybouaiilwylo no coAepKaHUO KHUry, 4tobbl nyb6auuyHO
3alWMTUTb CBOE aBTOPCKOE NMPaBO Ha CBOKD UHTENJIEKTYasIbHYIO
CO6CTBEHHOCTb —  HAy4yHO-TeXHUYECKUe  OTKpbITUA MU
n3obpereHua. UHoro cnoco6a 3aWmnTbl B 3TOM MUPE A He BUXKY!
Monyums «ABYXMOJIOCHbIA CTAaTOpP», Mbl MOXeM C€034aTb [ABa
BMAA 3/eKTporeHepaTtopa. OAWH, KCTaTW, Ham yXKe U3BEeCTeH —
3TO K/laCCMYEeCKUI aneKTporeHepaTop, paboTatowmii Ha ocHoge
«npaBuna JleHua», Korga HaZo MNpeoaosieBaTb «JIEHLOBCKME
Topmosa». A  BTOpOM - «INeKTporeHepaTop-ABuraTtesb
MnaBtoka», paboTalolWmii Ha ocHoBe «npasuaa [naBioKa», y
KOTOPOro poTop camoyckopsieTcA. KakoWn anekTporeHepaTop y
Hac byaeT ¢yHKLMOHMPOBATL, 3aBUCUT OT TOTO, K KaKOMYy TOpPLLY
«[,BYXMO/MIIOCHOTO CTaTopa» Mbl NpubanKaem uan  yaansem
MarHuUTHbIN noatc potopa. Ho He Hafo 3abbiBaTb, YTO «MNPABUNO
MnaBoKa», B OTAMYME OT «npasuna JleHua», MOXKeT
bYHKUMOHMPOBATL MWL Npu 06A3aTe/IbHOM  HA/IMYUK
«CTaTopHOW npucTtaBkn [naBloKka», BHYTPEHHAA 0OOMOTKa
KOTOPOM nogKAlo4yaeTca K BHEWHMM OOMOTKam cTaTopa
nocnefosatesibHo. HanomHio ewé pas, yto «npasuno JleHua»
BCerga  AencTByeT  Ha  IOKHOM  MarHMTHOM  nostoce
(S)ranbBaHOMeTpa — cTaTope npucTaBke [naBloKa - Hallero
«OBYXMOMOCHOTO CcTaTtopa», a «npasuno [lnastoKa» Bcerga
AeWCTBYeT TONbKO Ha CeBepHOM MarHuTHom nonatoce (N)
rabBaHOMeTpa — cTaTope npwuctaske [lnaBloKa - Hawero
«[,BYXMNO/IIOCHOTO CTaTopa». ToecTb, Koraa mbl Npubankaem nam
yOanAem MarHuTHbIA MOAIIOC POTOpa, Hanpumep, B «npaBuse
MnaBloKa» TONbKO K CEBEPHOMY MarHUTHomy nostocy (N)
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«ABYXNONIOCHOrO cTaTopa». Ha Topue BHewHeld OBMOTKK
«ABYXMNOMIOCHOrO ctatopa» «npasuao Mnasloka» 6asupyeTtca Ha
TOM, 4YTO MOPONKAAOTCA MOOYEPEAHO MPOTMBOMNO/IONKHbLIE 33
HanpaB/ieHMeM WHAYKLMOHHbIE TOKM W MPOTMBOMOJIONKHbIE
MarHuTHble nostoca. [loToMy 4YTO NeBan M NpaBas BePTUKa/bHbIE
CTOPOHbI  (TaK  Ha3blBaemble  «aKTWUBHble  30HbI», TrAe
WHAYUMPYETCA TOK) npu OOKOBOM YBEAMYEHUU K €€ LEeHTpy
Topua U Npu ybblBaHMIO OT LEeHTpa TopLa MArHUTHOrO MOTOKA
OZLHOTO U TOTO e MarHUTHOro nostca potopa. MHAYKLMOHHbIE
TOKW, BO3HMKAlOWME B TAaKOM C/ayvyae, — He3aBUCUMbI Apyr OT
Apyra (OHM nepemeHHble), TaK Ke KaK U He3aBUCUMMbl Apyr OT
ApYyra MarHMTHble NorCa.

Npaswn
n/ualo:a Ananor Nuoe-u Npasuno Ananoe Nupodu"_
Nesas uoooua Newya neun cropowa
"z‘:;‘;:;‘z; Cravopwan MarumuTusii
NOTOK PACTET (“709““
ofmorxa
Porop - obmorxa
np«n:mevm Npasas nopo,“ onux'nuerm npaw cropona
(nvop EB onanunmr(n (mop I?p:&,mﬂm
MarumTiniin
NOTOK HINE3sET MarumuTHbIH
NOTOK HINEIIET

AKTMBHHE 30HH TOpLa

Ha (puc.1l) cxemaTM4HO MNOKa3aHO KakK, COrfacHO «npasuna
NleHua», Ha Topue A cTaToOpHON 0BMOTKK C /IeBOM BEPTUKAIbHOM
CTOPOHbI, NPWU yBENNYEHUU OOKOBOIO MArHUTHOrO TOTOKa,
CO3[aHHOr0 POTOPOM C MarHMTHbIM ceBepHbiM noatocom (N),
WHAYUMPYETCA  HEeraTuBHbIA TOK(-),u — MarHWTHbIN CEeBEpPHbIN
nontoc (N). 3TM  OAHOMMEHHbIE  MarHWTHble  MoJtoca
OTTa/IKMBaKTCA Apyr OoT apyra. Mpu ybbIBAHWMM MArHUTHOTO
NMOTOKa Ha MPaBOW BEPTUKaNbHOW CTOPOHE CTAaTOPHOM OBMOTKM,
3TOT e pOoTOp C MarHMTHbIM ceBepHbiM nontocom (N) yke
NPUTATMBAETCA C HOMHbIM MarHUTHbIM MOOCOM (S), KOTOpPbIN B
Hel BO3HMK no «lMpaBuay JleHua», TaK Kak B 3TOM Ccayyae
B3aMMOAENCTBYIOT PAa3HOMMEHHbIE MarHUTHble nostoca. B ceaAsu
C Yyem, poTop BCerga TOPMO3UTCA MArHUTHbIM NOJEM
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WHAYKLMOHHOIO TOKa CTAaTOpHOW 0B6MOTKM. Kak mbl BUAWM, Ha
TOopue OAHOW CTaToOpHOWM O6MOTKM (KaTyliKe) AencTeytoT
nooyepénHo ABe eé€ BepTMKasbHble CTOPOHbI — 1€BaA U npasas,
WHAYUMPYA MPOTUBOMOJIOKHO HAMNpPaB/ieHHbI (NepemMeHHbIN)
TOK. Ecnm Ke MarHutHble nMostoca poTopa 4depemytoTcs,
Hanpumep, ceBepHbln (N), toxKHbIA (S). To B aKTUBHbLIX 30HaX
6yayT  OAHOBPEMEHHO  MHAYLMPOBATbCA  TOKM  OAHOM
HaMNpPaB/NeHHOCTN C O4MHAKOBbIMMU MArHUTHbIMWU NOAOCaMU. A, B
obweli paboTe reHepaTopa, WHAYKUMOHHbLIM TOK byger
nepemeHHbiM. [ponycTMB 3TOT MepeMeHHbIi TOK 4epes
BbINPAMUTENb (AMOAHLIA MOCT), Mbl NOIY4UM MOCTOAHHbDIN TOK,
KaK A yKe roBOpM/ Bbllle, AAA CaMOBO3DOYXKAeHMA poTopa,
CaMonNpuBOAA 3/IEKTPOABUraTeNs, a TaKXe U 4na notpebutens.
N3bekaB B uTOre nNPUPOAHbIM MNYTEM BO BHELWHEN uenu
«UHOYKTUBHOE COMPOTUBJIEHWE», KOTOPOro, B OTAMYME OT
nepemeHHOro Toka JleHua, NOCTOAHHbIN TOK He co34aéT. bonee
Toro, wucnonbsys «MOOUNbHBIA 3NeKTporeHepaTop-4BuUraTesb
MnaBloKa» HamM He HYXHbl JIMHUM 31eKTponepeaay u BCE, YTo C
3TMM CBfA3aHO — 3eMe/ibHble Y4YacTKM, TpaHcdopmaTopsl,
nposoaa, CcTonbbl M T. A.. DKOHOMMUA MaTepuanbHbIX W
$MHaAHCOBbIX pecypcoB — KonoccanbHanA!

Ha (puc.2) mbl Habnwogaem Ha GM3MYECKOM 3KCMEPUMEHTE MOE
Hay4YHO-TEXHUYECKOe OTKpPbITUE - «npasBuao [lnaBloKa», 4To
BblTeKaeT U3 «lpuUHUMNA 3epKanbHOM cummeTpumn naBloKa B
3NEeKTPOMArHUTHbIX MNpoueccax», rAe poTop HUKOrga He
TOPMO3UTCA MarHMTHbIM NOAEM MHAYKLMOHHOIO TOKa CTaTOPHOM
0BMOTKM, KaK 3TO Mbl Habnwgaem npu [encTeBuM «npasuna
NleHua», a HaobopoT — nooyepégHO nNpPUTATrMBAETCA U
OTTA/IKMBAETC OT CTAaTOPHOM OOMOTKM, YCKOPAACb BO
Bpallalolemcs ABUXKEHUM BOKpPYr cBoel ocu, 6bnarogapsa
«CrtaTopHoW npuctaBke [lnaBoka» 3 QUKCMPOBAHHbLIMMU
NPOTUBONONOXHBIMU MAarHUTHBIMW MOJIFOCaMM.

Pasmmna mexx1y "mpasmiom Jerna" u "mpasaaom Ilnasroka"
3aKT1092€TCs B TOM, UTO B IEPBOM CIy4ae poTop
31eKTPOTeHepaTopa BeerAa TOPMO3HTCS BHYTPEHHEM MarHHTHBIM
1I0TeM BemecTBa, 2 BO BTOPOM C.Ty4ae - Beera yeropsiercst!
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Pa3gennB marHuUTHble NoJsoca poTopa M 0BMOTKM cTatopa B
O4HOM W TOM Xe 3/1eKTporeHepaTope MOXKHO MOJly4YUTb,
COrnacHo 3akoHa Amnepa, «ABYXBEKTOPHbIN TOK lMnaBtoKa» - 3TO
KOrga TOKM O4HOBPEMEHHO MHAYLMPYIOTCA B ABYX HE3aBMCUMbIX
CTaTopax W TeKYyT B MNPOTUBOMONOXHble CTOPOHbIMAN B OAHY
CTOPOHY, MOXHO  CKas3aTb, 4YTO  Mbl noayyunn  Apa
3N1eKTporeHepaTopa B O4HOM.

"AsyxsexropHuiit Tok Mnasioka”, nonyvaemsiit ¢ noMownio “npasuna Nnasioxa™

'ABYXBEKTOPHbIﬁ INEKTPOTEHEPATOP NNABIOKA™, paGoramouwymid 3a cuér
"BHYTPEHETO MArHHTHOTO NONA BEWLECTBA" W IPABHTALMM B KONCOATEALHOM pemume
(moaudurauma "ravens")

CXEMA
BHO CBOKY — BHJ CBEPXY

Bacyywnas caveps

S_+.N S
+ -F- +
| Pomop Net  Pomop M2

MHanpaenesue Aeumpmus pOMOPOe

OAROSPEMERKO BOIHMKAIOT 4B TOKA NPOTHBONONONHOH
HANPABALHHOCTH, NOITOMY H HIISBILTIR ~ ABYXBEKTOPMBLIA TOK
Mnasona™

OanHakoBOe AelncTBmne e ABYX OAHOMMEHHbIX MArHUTHbIX
MO/IIOCOB Ha KaTylKy B OAHOW BEPTMKA/SIbHOW AKTUBHOM
30HE CO CTOPOHbI «npaBuna JleHua» Ku CcO CTOPOHbI
«npasuna [lnaBioKa» npuBedeT K TOMY, 4TO CTpenKka
rafibBaHomeTpa 6yaeT cToATb Ha HY/I0, TaK Kak TOKM, MO
OAHOMY W TOMY e MPOBOAHWKY OyayT Hanpas/ieHbl
HaBcTpeyy Apyr Apyry. CMOTPUTE HUMKE PUCYHOK:

TanbsaHoMeTp
Npasmno [NABOKE |Npasuac Jlenua
Cuna RMnepa £Tw Cuna Amneps

)

Momen: reHepaTopa Momens TeHepardpa
no npasuny [Inaspxa no npasuny JleHua
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Kak mbl BMAgMm, Bce npeummylLectBa Ha cTopoHe «[lpaBuna
[MhaBtoKa».

I@nsmecxuﬁ SKCHEPMMEHT 10 BHABJISHMO ''IpasBmiia nnaamxa"l

TansBaHoMeTp TanbBaHOMETD
TMpaswuno Mpasuno TMpasuno
Jlexua [lnasoxa Jlenua

S5 N S5

[HenOOBVIRHEM HENOABVIRHEIA

30Ha

Ananor-BaTapeixa {} . Hegg;::g.m Auanor-Barapeiixa ‘ . aegg;‘:rxfm?_m
Hanpasne:zue Hanpasne:zue
asyReEus IOBVDREHUA
KaTymKU KaTymKy

Ycnosus 3Toro ¢pU3MYECKoro sKkcnepumeHTa s paspaboTtan Tak,
ytobbl €ro MOXHO 6bl10 AEMOHCTPUPOBATb OAHON PYKOM,
MOTOMY UYTO Y MEHA HEeT MPaBoON PYKU C OAMHHAALATUNAETHEro
Bo3pacta. Ha aTom 3sKcnepumeHTe Mbl MPaKTUYECKM MoJydaem
[BEe MOJenu pasHbiX 3/1eKTPOreHepaTopos, AeNCTBYIOLLMX
O[lHOBPEMEHHO: 0AMH paboTaeT 3a «npasuaoM JleHua», YyCNOBHO
roBopsA, «TOPMO3S» KaTyllKy, a Apyroh — 3a «npasuaom
MnaBloKa», «yckopaa» KaTywkKy. Mpu 3Tom JleHU, Kak Mbl BUAUM
Bbllle Ha PUCYHKe, ypaBHoBewwusaeTtca [lnasiokom. Ecau,
Hanpumep, ybpaTtb «npasuao JleHua», To «npasuao lNnasoka»
ByoeT «YCKOPATbYKATYLIKY 33 CYET 3SHEPrum «BHYTPEHHEero
MarHUTHOro nons Beuwlectsa».Koraa AeicTeyeT  «npasuo
MnaBioKa», TO MPU YBEAMYEHUM MArHUTHOrO MOTOKa (CmeHe
COCTOAHUA  MNPOCTPAHCTBA) BO3HMKAKOT MeXAy CTaTOPOM-
KaTyWKOMN M pPOTOPOM-MarHUTOM PasHOMMEHHbIE MarHUTHblEe
nostca, KOTOpble MPUTATMBAKOTCA MexKay cobol, a npwu
WUCYE3HOBEHUW  MArHUTHOrO MOTOKa B  CTaTope-KaTyllKe,
HaobopoT, B3aMMOLENCTBYIOT Mexay coboil OAHOMMEHHbIe
MarHUTHble MO/OCA, KOTOpble Yy¥Ke OTTaNKuBalTCcA (Nnesbli
Topey bB). B paHHOM ciydae pPOTOP-MarHUT HUKOrAa He
TOPMO3UTCA MarHUTHbIM MOJIEM TOKa CTaTOPHOW OBMOTKMU
(ctatopom).

Yrobbl 3anyctutb B paboTy «IneKTporeHepaTop-gBuratesib
MnaBlOKa» HaA0 ero POTOp CHavyasa PacKPyTUTb BHELLHEeNl

23



H. U.Mnasok 3JHepreTuyeckasa TexHonorma Mnastoka 2017 rog

cunoi, ytTobbl €ro cTaTtop MOr MHAYUUPOBaTb TOK TAaKOU CUJbI,
KoTopaAa 6bl npuBena K BO3HUKHOBEHWUIO MArHUTHOro nosns
TOKa. A TOT 3axBaTun 6bl pOTOP M NPUBEN ero Bo Bpaljatoweecs
HECKOHYaemMoe [ABMXXEHME, 3a CYET BevHOW 3Heprum
«BHYTPEHHEro MarHUTHOro nosnf BewecTBa».JTo noAobHo,
0bpa3HO TroBOpPs, K PACKPYYEHHOMY CUJIbHbIM  MY¥KYUHOM
MaxoBWKY, JanbHelllee cTabuibHOE BpalleHME KOTOPOro
noagepXuaetr pebéHok. MOoKHO elé, B npumep, MPUBECTU
Kayenb.

YTo KacaeTca 0OMOTKM cTaTopa, TO HAZO MOMHWUTb: U3MEHEHUEe
MarHMTHOro NOTOKa He B/ANAET Ha CONPOTUBAEHNE B NPOBOAHUNKE
(ecnv anvHa v naowanb cevyeHUs NPoOBOAA HEM3MEHAeMas, a
nameHsaetca  (pacTér) Hanps)KeHne WU cuna  TOKa, TO
COMPOTMBAEHNE OCTAETCA HEM3MEHHbIM, Hanpumep: R= 60 Om; R
=L-p/S (L-150;S-0,25;p-0,1) 12B, 2208B, 380B 1 1.4.12B - 0,25 =
3;150- 0.1 = 15; 3/15=0,2A; 12B/0,2A = 60 Om.

A BOT 4TO KacaeTcd OOMOTKM poTopa, TO HaAo MNOMHUTL:
HaMarHM4ymMBalolW,As CuAa 3aBUCUT OT [AOeWCTBMA TOKA Ha
KONMYECTBO BMTKOB, Hanpumep: 100W - 1A = 100A/W; 200W -
0,5A = 100A/W.Cuna TOKa yKasblBaeT Ha TO, YTO TyT AeicTeyeT
«MpuHumMn  Apxumega [naBoOKa B 3/IEKTPOMArHUTHbIX
npoueccax». 34eCb MOXHO TMNPUMEHWUTb TaK Ha3biBaeMyto
«Pa3buBKky 06béma [MN1aBOKa B 3/IEKTPOMArHUTHbIX NPOLLEeccax» -
3TO KOrga oAHy KaTywKy 6onblwioro aguameTtpa pasbusatot(genar)
Ha MHOrO KaTyleK-poTOpOB Ma/sioro AvameTpa, nosy4yada npwu
3ToM 6onblle Ko/M4YecTBo BWUTKOB. (O6pas3HO rosopsa, Ha
MEeTaN/IMYEeCKNI  NIOM-CEPAEYHMK HamaTblBalOT MNpoBoa B
HECKO/IbKO C/I0€B, @ MOTOM 3TOT JIOM Pa3AefiaAloT Ha MHOXECTBO
KYCKOB-3/IEKTPOMAarHuToB.

Mbl MmoOXem cpenatb TaK, 4TO BCe KJaaccuuyeckue
3/IeKTporeHepaTopbl mupa 6yayt pabortatb no «npasuny
MnaBoKa». Hago TONbKO K 3TMM reHepaTopam MNpUCOeanHUTb
«CTaTopHyto npuctaBky [lnaBOKa», WM3MEHMB TeM CaMbIM
HanpaBAeHMEe WHAYKUMOHHOIO TOKa B CTATOPHbIX OOMOTKax U
MarHUTHbIM nonoc B cTaTope. Toraa poTop He b6yaeTr no
«npasuay JleHua»Topmo3nutca («HeraTUBHbIM WUCTOYHUKOM
3HEPrumn»)«BHYTPEHHUM MarHMTHbIM NOJIEM BelLecTBa»:
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OTTANIKUBAACb — NPUTATrMBAACH, a byaeT no «npasuay MNnastoka»
yKe «BHYTPEHHUM MarHUTHbIM nonem BeLL,ecTBa»
(«<NO3UTUBHBIM  UCTOYHMKOM  3HEpPrum»)  yckopatca -
NPUTANMBaACb U OTTanKuBasacb. Ob6pa3HO roBopsA, «MNpPaBuIo
NleHua» Ham nNpenATCTBYeT B OTKPbIBAHUM U 3aKpPbIBaHUU
asepen. A «npasuao naBtoKa», Ha0bOPOT, HAM OTKPbIBAET U
3aKpbiBaeT ABepb. bnarogapa HOBOMY BEYHOMY WMCTOYHUKY
NO3UTUBHOW 3HEPruMu, Ha3BaHOW MHOK — «BHYTPEHHUM
MarHUTHbiM nosem BewecrBa». Oco3HaB 3TO, A BnepBble B
MUpe npegnarald  UCNOAb30BaTb, KaK a/NbTepHATUBHbIN
3KO/IOTUYECKU YUCTbIN BEYHbI UCTOYHUK 3HEpruu, Gusndecku
HeCHaWwnBaeMblii KYCOK meTania — peppoMarHeTux.

«CJ103KHBIM SIBJISIETCSI TO — Yero He 0CO3HAEIIb,

a 0CO3HAB — OHO 0KAa3bIBAETCS MPOCTHIM!»
(myx-npaBga Hukonawn Uriateesuy MIABIOK)

OnucaHue:

«l'paBUTaLMOHHO-MEXaHUYeCKaa INeKTpoycTtaHoBKa lMnasloKka»
(naTeHT Ha nonesHyto mogenb Ne11564)

NonesHaa mopenb MmeeT Has3BaHMe «[PaBUTALMOHHO-MeEXaHMYeCcKan
SNeKTPOyCTaHOBKa [1naBloKa» - 3TO eCTb KOMMAKTHaA, aBTOHOMHaf,
MObOUIbHAA 3NEKTPOCTAHLUMA, KOTOpasa paboTaeT cieayowmm obpasom:
Ha wBensepononobHble TpeyroibHUKM (puc. 1, 2) — 21, KoTOopble
CKpensieHbl TOPU30HTa/NIbHO BBEPXY WM BHM3Y. C BHYTPEHHEMN CTOPOHbI
TPeyrosibHMKOB Mo 3ybuaTbix peiKkax - 17 kaTaTca Ha Konecax — 23 u 13,
Ha onpeaeneHHOM pPacCTOAHWKU ApPYyr OT Apyra, reHepatopbl — 14, ¢
NpaBoOM CTOPOHbI, KaK OTMEYEHO MYHKTUPHOM BEPTMKaANbHOW 4YepToi

(pc. 1) B reHepaTop BMOHTMPOBAHHbIM 3neKTpoasuraTens — 15,
poTopbl — 20 KOTOpPbIX BMeCcTe € KONEcamn — 23, 3anpeccoBaHHble Ha
COBMECTHYIO BTY/JKY — 6, BHYTPU KOTOPOW HaXOAUTbCA 3/EKTPO-

M30/IMPOBAHbIV Ban — 5, KOTOPbIN HE3ABUCMMO OT BTY/IKU — 6 CBOBOAHO
BPALLAeTCcA BOKPYr CBOW OCW, K MPOTMBOMOIOMKHbBIM KOHLL@M KOTOPOro
KpenAaTca Tpocbl — 19, 4TO nerko nepemeLlaroTca B TPEX 3aKPYrNEHHbIX
TOYKax TpeyrosbHUKa Ha WKmMBax — 18, 4To BpawaloTca Ha Bany — 22,
KOTOpPbI KPEMUTCS C BHYTPEHHEN CTOPOHbI periku -17.

KoTacb ¢ nomolbio maccbl reHepatopa — 14 n anektpoasuratenda — 15
CMHXPOHHO OAMH 33 APYrMM Ha Kosiécax — 23, 13 no 3ybyaTbix perikax —
17, n, co3pasan Bpalaolmeca mexaHnyeckoe ABUXKEHNE NO TPEKYTHO-
nogo06HOM TPAeKTOPUM BOKPYT CBOEM OCbl, POTOP reHepaTopa
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NMoOpOXKAAET 3/IEKTPUYECKOe Moje B CTaTope reHepatopa. B obmoTke
CcTaTopa MHAYUMPYeTCA TOK, KOTOPbIM BbIBOAUTCA Yepe3 KAeMMmbl K
TpaHcdopmatopy — 12,470, yCMAMB TOK [0 HYMKHbIX MapameTpos,
HanpaBAsieT ero K BbIMPAMUTENO NEPEMEHHONO TOKA B MOCTOAHHbIA —
11, a ToT — K aneKTpogsuratento — 15.

Mpn HeobxoAMMOCTM MOXKHO MOCTOSIHHbIM TOK Mpeobpa3oBbiBaTb C
nomouwbto ymbopmepa. IDNeKTpoABUraTeNb HayMHaeT paboTatb W
nepefaéTt CBOK BpalLalOLWYy CUAYy POTOPY reHepatopa U BeaylUm
Konécam — 23, a Beaylwme Konéca — 23 yepes 3ybuatylo nepegavy
aBTOMATUYeCKM — BeAEHHbIM Konécam 13, Ban -16 KOTOpbIX 3aKpennéH
B KOpnyce reHepaTopa. Takum obpa3om, ABUKEHUE, CMAPEHHOM B OZHO
L,e/loe KOHCTPYKUUK (reHepaTop + 31eKTpoABUraTe Nb), yBENNYMBAETCS.
B pesynbTaTe 4ero cuna TOKa B reHepatope BO3pacTaeT, M TOK
BbIBOAUTbCA K WETKam — 9, a Te ero — Ha megHble Kosbua -10
BbIBOAHOMO Bana — 8 M K MeAHbIM KO/bLLaM — 7, YTO KaTATCA NO MegHO-
rpadUTHbIM [JOPOXKKAM — 7a, KOTopble pasmelleHbl (puc. 2) Ha
BHYTPEHHEN CTOPOHE Tpeyro/ibHUKa. CHMMaeTcA TOK Yepes Kabenb —2 1
TeYétT K TpaHcbopmatopy — 3, M CTaLUMOHAPHOrO BbINPAMUTENS
nepeMeHHOro TOKa B MOCTOAHHbIN — 4. [ocne 3Toro TOK nopgaérca
notpebutento - 1. (B  TpaHCNOPTHbIX CcpeAacTtBax —  3TO
3NEeKTpoABMUIaTENN.) HekoTopble 3/1eMeHTbI rPaBUTaLLMOHHO-
MEXaHUYECKOM 3/IeKTPOYCTaHOBKM [NaBlOKa W3roTaBAMBAlOTCA U3
MmaTepuana, KOTOpbll He MMEEeT MArHUTHbIX CBOWCTB, YTOObl OHW He
HaMarHM4YMBaUCb BO Bpems paboTbl M He MeLWanu Serko KaTUTbCA
reHepatopam, a TaKXe C MpPUMEHEHMEM 3/IeKTPOU3ONALNOHHbBIX
matepuanos. [nAa CTauMoOHaApHOro WCNO/Mb30BaHMA [PaBUTALUOHHO-
MEXaHUYECKOM 3/IeKTPOYCTaHOBKM M1aBlOKa yCTaHaBAMBAIOT HA OMOpbI.
A BOT A4/1A YCTAaHOBKM Ha TPaAHCNOPTHbIX cpeacTBax eé crnepyer
nogsewmnsBaTb. Kak 3TO MOKa3aHO Ha puc. 2: neprneHauKyAApHO
ABVKEHUIO TPaHCMOPTHOrO CpeacTBa nocpeauHe Ha H6anky — 28, yto
cTouT Ha onopax — 30, a Te — Ha nnatdopme — 29, oaesaeTca Ha
NOAWNMNHUKN BTYNKa — 24, KOTOpaa neprneHaMKYAAPHO HaxoauTcA B
OZHOM 3/1IEMEHTE, YTO MMeeT BUA, Kyba 25, 13 Basiom — 26, co3gasas no
HanpaBAEHUAM KKPecT».

Ha KoHue Bana -26 KpenAaTcA Ha NOAWMNHUKAxX ABa Aepxatenun — 27
TPeyrosibHMKOB, KOTOpble C HUMMU HamepTBO cKpenseHbl. OHM npwu
noTpebHoCTM (Korga TPaHCMOPTHOE CPenCcTBO M3MEHSEeT CBOM HAK/IOH
BNPaBoO, BAEBO, WAM Ha BTy/AKe — 24,eCnn TPaAHCMOPTHOE CpeacTBO
ABUraeTca Bropy WM BHU3) Bcerga bOyayT coxpaHATb pabouyee
COCTOSIHWE, HaMpaB/ieHHble rpasuTaumen, NogobHO oTBeCY — rpy3uay
Ha HUTKe. [paBUTaLMOHHO-MEXaHWYEeCKanA 31eKTPOyCTaHOBKa [a1aBlokKa
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6yAeT OTKNOHATLCA, NPUAEPKUBAACL IMHUM FTOPU3OHTA. DTO TaKKe ecTb
OLHOW W3 OTAMYMMBIX npumeT. CyTb M 3agaya NOME3HOW MoLenu
COCTOUT B TOM, 4YTO, CMAapWB reHepaTopbl W 3NeKTpoABuUraTenu B
KOHCTPYKLUMIO, PACMO/IOKMBLUM MX COOTBETCTBYHOLWMM 06pasom Ha
3ybyaTble perKK Ha CTPOro onpeaeséHHOM PAacCTOAHUM APYT OT ApYra,
NMo/ly4aeTcA BbICOKMW TEXHUYECKMI pes3ynbTaT (B aHasore — MaTeHT
JP2000027751? 1998 r. MewaeT NOJY4YEHUIO  OXUAAEMOTO
TEXHUYECKOTo pe3y/abTaTa — UCMOo/Ib30BaHUA Hannacta), aBTop NOAyYmn
rPaBUTALMOHHO-MEXaHUYECKYID  3/IeKTPOYCTaHOBKY [lnaBloKa, Kak
3/IeKTPOCTaHLMIO HOBOTO noKoneHmsa ana CTaLMOHapHOro
MCMONb30BaHUA, a TaKXe — YCTaHOBMB eé Ha nogsec — Ana
TPAHCMOPTHbIX CPEACTB, KOTOPYH YCTAHOBUA HE3aBUCUMbIM CMOCOHOM,
(puc. 2), Ha Wwaccy TPAHCMOPTHOTO CpeacTBa BMECTO aKKymyasTopa U
ABUraTena BHYTpPeHHero cropaHuAa. Kpome 3TOro Ha Bany O4HOrO w3
LWKMBOB MOYKHO YCTaHOBUTb nepesavy paboyeli MexaHU4yecKkom cubl K
OTAEe/IbHOMY [AOMO/IHUTENbHOMY reHepaTopy TaKXe CrnapeHHoro ¢
aNeKTpoaBuratesniem, Kak B BbllleCKa3aHHOM  BapuaHTe, YTo
yBENNUYMBAET KO3OODUUMEHT MOME3HOr0 AENCTBUSA YCTAaHOBKWU. ITU
OT/INYUTE/IbHbIE MPUMETbI CO34AKT HOBbIM NO3UTUBHbLIN 3GDEKT U KaK
pe3ynbTaT: MeXaHWYEeCKYl 3Hepruto rpasBuTauMm npesBpawaroT B

6ecKOHEeYHbIN, BEYHbIN, ypesBblYallHO  AelWwéBbli WUCTOYHMK
3NEKTPUYECKOW 3Hepruu, KoTopas obecneuynt noTpebHOCTM BCex
oTpacnen NMPOMbILLNEHHOCTH, couManbHO-6bITOBOM cohepbl,

TPAHCMOPTHbIX CPeAcT8. BHeapeHWe AaHHOM MOe3HOM MOAENU MOT/IO
6bl  AaTb 3HAYMMbI 3KOHOMWYECKUI 3PPEKT, OTKPbITb AOCTyn
YypesBblyaliHOro 3¢pdeKTUBHOro, 6ecnaaTHOro WMCTOYHMKA 3HEeprum —
rpasuTaumum

| Snexrpogenrarens
| 16

leneparop

Puc.1. paBuTaynoHHO-MeXaHNYeCKan anekTpoycradoeka nastoka
DYHKUMOHANLHAA CXema
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Puc. 2. paBHTaLMOHHO-MEXaHHYECKaA 3neKTpoycTaHoeka [naewoka
Ha LUACCK TPaHCNOPTHOTO CPEACTEa

A BOT «dneKkTporeHepaTop Mnasoka» (natenT
No14668)paboTtaeT 3a CUET «BHYTPEHHEro MArHUTHOro nosns
BewecrBa» 6e3 pABuKywerocA potopa M 6e3 cTOpoHHeW
MEeXaHUYeCKOW CUAbl, B pe3ynbTaTe cO3[aHUA cob6CcTBEHHOro
MHAYKUMOHHOrO BUXpPEBOro MarHUTHOro nona B crarope. Hapgo
3HaTb, 4YTO WHAYKTUBHOrO COMPOTUBAEHUA NPU TeYeHUU
NOCTOAAHHOrO TOKA HET, KaK U HeT ero nNpu AencTBUK «npaBuaa
Mnasoka». Yero He CcKaxewWwb O nNepemMeHHOM TOKe
AeiicTBylowero 3a «npasuaom JleHua».

Hapgo oco6o otmetutb, YTo 6€3 NPUMEHEHUs MOEro Hay4Ho-
TEeXHUYECKoro OTKpbITUA-«NpPaBUaa Mnastoka» -
«lpaBUTaLMOHHO-MEXaHUYeCcKan 3N1eKTpoycTaHoBKa MnaBloKkay,
nateHT Ne11564; «llUapoBasa 3neKkrTpoycraHoBKa [lnasloKa»,
nateHT Ne 3269;«MHepuNOHHaAA aneKTpoycTaHOBKa [MnaBloKkay,
nateHT N026247; «3nektporeHepatop [lnhaBioKa», naTeHT
N214668; HU Kakue pgpyrme mogudpukauum  moero
«IneKkTporeHepaTtopa-asurarensa Mnasloka» ABNAIOTCA
HepaboToCcnocobHbIMKU, KaK M HepaboToCcnocobHbIMM OHM
ABNAIOTCA NPU AeACTBUMU «npaBuaa JleHua».

HaBesy B KoHUe ewé aBa 06pasHbiX NpUMepa MPUMEHEHUSs
«3aKOHa Amnepa»: nNeBas KUCTb PYKU — 3TO YC/IOBHO CEBEpPHbIN
MarHuTHbIiM noatoc (N), a npaBas KUCTb PYKM — 3TO HOXKHbIN
MarHuTHbIN noatoc (S). Ecnv aBa Habaogatens cCMOTPAT B IMLLO
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APYr APYTY, U KaXXAblM U3 HUX NMOKa3bliBaeT APYromy, Hanpumep,
NlafloHb CBOEN /IeBOM KUCTU, OTTOMbIPUB H6ONbLIOK Nasel, TO UX
bo/bluMe Manblbl MOKAXKYT Hanpas/ieHWe ToKa. JTO O3HayaeT,
4YTO OAHOMMEHHbIE MArHWUTHbIE MOOCA OTTA/IKUBAIOTCA, @ TOKU
TeKyT, cornacHo «lMpocTpaHcTBeHHOM opueHTauuu lNnaBloKa B
3/IEKTPOMArHUTHLIX  Mpoueccax», KoTopaa 6asupyetrca  Ha
3aKOHe Amnepa, MO ABYM MNapanne/ibHbiM NPOBOAHUKAM
HaBCTpeyy Apyr gpyry. BoT Bam ewé oaHO A0Ka3aTenbCTBO
CYLLECTBOBAHMA AHTOHUMMYECKOTO MUPaA: NeBana KUCTb PYKU U
npaBas KUCTb PYKU— 3TO Ke pasHble 4YaCTu Ye/I0BEYECKOro Tena,
TaK Ke M pasHbIMKU ABAAITCA Mexay coboi «npasuno JleHua»

n«npasuno Mnastoka»!

Nepmwz MabGmonaTens
KxcTy npasoy pyxxu

Hanpasaexue

MarsxrTHme noaxca
OPHUTATHMBARTCAR

Hanpasneuxe

ToXA -

Kucre nesont pyxsu
Bropoi safnonarens

fMepsw malnonarens
Kucres nesoy pyxu

Hanpamnexue

ToxE <

Jlazous
XMCcTH

MarnxTHne noapca
oOTTANXMBADTCA

Hanpasneuue

TOK&E:::,

Kvcrs nesol pyxm
Topo¥ MabapoarTend

PoTop N 5
s

Jlesasn Ipasa

KMCTb KMUCTE

DYEM DYEM CraTop

Hanpasne:sue TOKOB

Luanor-BaTapenka
Mpasuno
MnasoKa X SNEEAHCMEED

Luanor-BaTapenka
CancsazoMeT Opasuno
- Jlexnua
N

s Porop

N| IN I

Jlesasn Jlesas

CraTop XMCTH KMCThH
PYEM DPYyKM

HanpagJsiesue TOKOB

Hapo oco3HaTtb, YTO MArHUTblI NPUTATMBAIOTCA U OTTAJIKUBAKOTCA

mexay coboi bnharogapa gecremio 3akoHa Amnepa. Ecam Toku

TEKYT B

«lMpocTpaHCcTBEHHOM

opueHtauun [naBloka B

3NIEKTPOMArHUTHbIX Npoueccax» B pa3Hbleé CTOPOHbI, TO
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OAHOMMEHHbIE MarHWUTHble NOJIICA OTTAJIKUBAIOTCA ApPYyr OT
Apyra, a HKoraa TOKM TEeKYT B OAHY CTOpPOHy, TOraa
pPa3sHOMMEHHbIE MarHWUTHble noJsica nputAarusatoTca. Kak mbl
y6eaunucob, MarHuTHoe B3aMMoOZAeiCTBUE MOJIIOCOB 3aBUCUT OT
OpueHTauuun B NPOCTPAHCTBE HaNPaB/eHUA TOKOB.

N, HakoHeu, XO4y OTMETUTb, YTO A B MpoLlecce crneumanbHbIX
OU3NYECKUX IKCMEPUMEHTOB CAeNan OTKPbITUA, Ha3BaB UX:
«LlenHasa peakuua MNnastoKa», «MarHutHaa namaTb [ln1aBroKa»,
«OpgHOMONKOCHBIM  MarHUT [MnaBioka», «[lMpuHumMn Apxumesa
MnaBlOKa B 3N1€KTPOMArHUTHbIX NpoLeccax», «beamarHUTHbIN TOK
MnaBoKka», KOTOPbIN baét BO3MOXHOCTb, npvmeHAn
«bovinepHbln  npuHuMn  [naBlOKa B 3/IEKTPOMATHUTHbIX
npoueccax» W 6udunap Kynepa, npespawatb MArHUTHYIO
SHepruio BelLecTBa B Ten/OBYyO M T. 4. K coxaneHuto, m3-3a
OorpaHuyeHua ob6bEMa 3TOW KHUMM, A HE MMEK BO3MOMKHOCTU
onucaTb YCA0OBUA 3TUX MOUX GU3NYECKUX dKCnepumeHToB. Mowu
BbllLUEeYyKa3aHHble OTKPbITUA, 6e3 COMHEeHWs, BHECYT OrPOMHbIN
BK/J1a4, B HAy4YHO-TEXHMUYECKMI nporpecc Yyenoseyectsa! Bce mou
$pur3nueckmne skcnepumMeHTbl HACTO/IbKO NPOCTbl B UCMOJIHEHUMU,
YTO UX MOMKeT JIerKo NOBTOPUTb KaKAblil ntobutens GpusMKum,

yBugetb M, BO3MOXHO, oOco3HaTtb BeJ/IYUE TBOPEHUA
bora!

«He kaxaomy 1aHo B pyube YBHIETh MOpe».
(myx-npaBaa Huikonan Urhatbesund MIABIOK)

CBOM OTKPbITUA M U30OpEeTeHUA, A, KaKk €AUHOJIMYHbIA aBTOp, LUUPOKO
BbICBETUN1 B Hay4Ho-nonynspHon c¢opme B cTaTbfX, 3aMeTKax W
KOMMEHTapusax B couManbHbIX ceTAx WMHTepHeTa Ha pasHbIX cauTax,
Hanpumep, B «OpgHoknaccHukax», «BKoHTakte», «®eicbyke» m T. O. B
NMUCbMaXx K MUHUCTEPCTBaM, BeAOMCTBaM, roCcylapCTBEHHbLIM YyYpeXAeHUAM,
pa3nuyHbIM KOMMaHUAM, crneucrnyxb6am kak B YKpauHe Tak U 3apyb6exHbIX
CTpaH, He pacKpbiBasi CeKpeTa Moel 3HepreTM4eckon TexHorormm. Tonbko B
9TOW KHUre, a TaKkKe B [OMOJIHEHUAX K JIMLEH3UOHHOMY [JOroBOpYy Ha
UCNoNnb30BaHMEe Hay4YHO-TEXHUYECKOro HOy-xay, A NPUNOAHAN YacTUYHO
3aHaBeC CEKPeTHOCTU Ha HEKOTOpble MOW Hay4YHO-TEXHUYECKUE OTKPbLITUA U
n306peTeHuUsi, HagesACb, TaKMM O6pPa3oM, B KOHLIE KOHLIOB, 3alUTUTbL CBOIO
WHTEeNNeKTyarnbHY COGCTBEHHOCTb.
U3N0MEHHDIE B 3TOM KHUIE MOM HaYYHO-TEXHUYECKHUE OTKPLITUA M H300peTeHms, De3 MOero NMCbMEeHHOrO|
DPa3peLleHns UAK NUCbMEHHOTO Pa3PELLEHUA MOET0 NPABOHACNEAHMKA, MOEH A0YEepH NMABNIOBCKOM
Enenbl HukonaesHbl, npegycmarpusaiowiee 06a3atenbHyio BbinAaty poanTi — GUHaHCoBoro
BO3HArPaAEHNs, UCNONb30BATb B NPOM3BOACTBEHHBIX MM APYTUX KOPLICTONKOOMBLIX LENaX

KATETOPWUYECKM 3AM PEHEHO!
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MOS ABTOBUOTI'PA®US

S, Huxonaii UruatbeBuu IJIABIOK, pogmics 20 urons 1959 rona B
cene OtpagoBka CuBamickoro paiioHa XepCcOHCKOW o0yiacTu, B OeIHOM
MHOTOJICTHOM KpPECThSIHCKOH CeMbe, M0 MECTy TPYIOBOH BepOOBKH
poauTenei, KOTOpblE SBIAIOTCS poaoM u3 bykoBunsl. Ilepexun B
MATHJICTHEM BO3pacTe JIETaprHYECKUIl COH, MHBAIHJ BTOPOW I'PYMIIBI C
JeTCTBA:  HOpPaKEHHE  MIEKTPUYECKHMM TOKOM Ha  KOJIXO3HOI
9MEeKTPOCTAHLIUM, KaK CIEACTBUE — aMIyTalus IpaBOd pyKH,
KJIIMHUYecKass cMepTb. Yumicd B HMcemackoil cpegHeil  wmkose
BwxHunkoro paitoHa YepHOBHIKONH 001acTH, HadWHAs CO BTOPOTrO
KJacca.

B 1992 romy wusman B wm3marenscTBe «bykoBHHa» COOpHUK
CTHXOTBOPEHUH «A MOXET 3TO IpocTo OT Jr0BM», a B 2017 roxy B
U3JaTeIbCTBE «Yepemorn» - HAYYIHO-TIOMYJIAPHYIO KHUTY
«BO3POXIEHUE ITEPBUYHOI'O XPUCTUAHCTBAY, ctan ogauM
U3 COAaBTOPOB pA3HBIX JIUTEPATyPHO-XYAOKECTBCHHBIX albMaHaXOB.
IMumy cTUXHM ¥ Hay4YHO-TIONMYJSIpHBIE CTaTbU MO (U3MKE Ha MABYX
SI3BIKAX: YKPAUHCKOM U OJHOM M3 MEXIyHAPOIHBIX S3bIKOB - PYCCKOM.
SBnArock aBTOPOM MHOTHX HAyYHBIX OTKPBITHH, OJHO U3 HHUX —
«mpaBwio IlmaBioka», - B 00JacTH 3JIEKTPOMArHUTHBIX IPOIIECCOB,
uMmero 0osee AecATKAa TEXHUYECKUX M300peTeHNH, Ha KOTOpPhIE IMOIyYnIT
maTeHTel YkpauHbl. Kak numer BceykpawHCKas raszera «Momonoi
BykoBuner»: «B ero nopaboTke — HHTEpeCHbIE HOBUHKH, MTOJOOHBIX, K
KOTOpBIM HeT B Mupe».«IIpaBuno IlnaBioka» OTKpPBIBAET YEIOBEUECTBY
JOCTYIl K HEUCUEPNaeMBbIM, OKOJOTHYECKH YHCTBIM HCTOYHHKAM
9HEPIUU — «BHYTPEHHEMY MarHUTHOMY IIOJIIO BEIIECTBA» U IPaBUTALIUU.
B pesynbrare uenoBeuecTBO OyaeT O€CIIATHO MOIB30BATHCS
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NMEKTPUYECKUM TOKOM, S5TO KapAMHANIBHO HM3MEHHUT OONMK HamleH
IUBWIN3AIUN KaK B JYXOBHOM TaKk M B TEXHHYECKOM IUIaHE.
UepHOBHUIIKOE 00JIACTHOE T'OCYJapCTBCHHOE TEJIEBUACHUE CHSIIO 000
MHe, Kak 00 uzoOperaTenie-uccieoBarese, BHACOCIONKET. Tam s
pacckasbIBaro 3PUTEIAM 0 «I"paBUTaLIMOHHO-MEXAHUUECKOI
JNeKTpoycTaHOBKe  [InmaBioka»,  oOmHcaHHE  3TOTO  M300pETCHHA
ONMyOJIMKOBAHO B HAy4YHO-TIOMYyJSIpHOM >KypHane «M3o0perarens u
paunuoHanu3aTop» YkpauHckoil Axanemuu Hayk, a Taxke pasmelieHO
HHCTUTYTOM  «YKpHaTeHT» B  TOCYJapCTBEHHOM  OOJUIeTEHE
n300peTeHuil YKpauHsl.

S taxke paspaboran, gepe3 HaydHoe uccienoBaHue bubmuu (mpoBén
(akTHUeCKH BIEPBBIE HACTOSIIYI0 peBu3uio bubnnm), KyxXoBHO-
TEOJIOTUUECKYIO0 PEIUIHO3HYI KoHuenuuio «bnaxkenneldi  Mupy,
3aperucTpupoBaB €€ oUIIMAIBFHO B OpraHaX I'OCYIapCTBEHHON BIACTH.
Ha3nauenHas €10 Teosloruueckas OJKCIEpPTH3a IOATBEPAMIIA, UTO
noo0HOH koHIenuuu B Mupe HeT! CyThb €€ COCTOUT B TOM, YTO TOJIBKO
npsimas peds (torun) HMucyca Xpucra sBisercd HOpMaMu JyXOBHOTO
3akoHa, moToMy 4T0 Mucyc He TOBOPHII JHYHO OT cedsl, KaK YesIoBeKa, a
nutuposan CroBa bora, uTo HOKHBI AeldaTh M MbI, XPUCTHAHE,
nocienoBareny Xpucta. OCHOBBI JaHHOUN KOHIIETIINH C JOKa3aTeIbHOM
0a30# s U3T0XKUI B HAYYHO-TIOMYJISIpHOM m31aHuu «JlyxoBHbIi Konekc
XpUCTHAHUHA», KONHUH JJIEKTPOHHOTO BapHaHTa KOTOPOTO €CTh B
YkpauHckom HHcTUTyTe [lapBapackoro yHuBepcutera (CIHA),
IMapnamenTckoit OubnmoTexe YkpauHsl, LleHTpanpHOI Hay4HOM
6ubnnoreke, UM. BepHagckoro. A Takxke B TeMy Hamucal emé naBe
kuuru: «IIpopoueckue Ilucanus o Meccun», «Huxonaii MruatseBuu
IINTABIOK - wmyx-mpaBaa OTKpBIBAa€T IJla3a YEJIOBEUECTBY Ha
HacTosLYy10 CyThb ITucanuii».

OxonuuB MockoBckyto Illxomy ['mmuo3a MexayHaponHoro lleHTpa
pa3BUTHS  COIMANBHBIX HMHUIUATHUB, MONMYYMJI  KBaJU(HUKAIHIIO
TUIIHOJIOra MEXIyHapOIHOH Kareropuu. IIpoBoamil MaccoBble CEaHCHI
3CTPAJHOrO0 THIIHO3a C IPOCBETUTEILCKOM LENbI0 KaK Ul SKUTEIEH
BwxHunkoro pailoHa Tak © JUId  JIpYrUX TpaxigaH YKpauHBIL
BannorupoBancs B HapoAHBIE JENyTaTbl YKpawHbl. Bosrmasisn
BmwxHuiikoe palioHHOE OOIIECTBO HMHBAIUJOB, OBLT TUPEKTOPOM
«Hapoxnoro [lomay, 3aHHMaa JODKHOCTH TOBAapOBEAa, 3aBCKJIAza, ObLI
NIPEAIIPUHUMATETIEM. ITocne y4EO0BI B Kuromupckom
CeJIbCKOXO03AHCTBEHHOM HHCTUTYTE, paboTai peBu3opoM B IlyTmisckom
PaliOHHOM YIIPaBJIECHHUU CEIbCKOIO XO3SAUCTBA, a TAKKE - PEBU3OPOM Ha
YUepHOBULIKOM BOCHHOM 3aBoA¢ «l'paBUTOHY.

XKun neckonmeko jner B Komm ACCP, paGoras B ChICOIBCKOM
paiiucnonkome. Bc€ BpeMsi HaX0XKych Ha BUILY B CPEACTBaX MAacCOBOMI
nHGOPMALMU U B COLUAIBHBIX ceTsax MHTepHeTa Kak M03T, THITHOTHU3ED,
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n300peTaTeNnb-uCcCieIoBaTellb, XyA0KHUK-TIOPTPETUCT, PEIUTHO3HBIN H
0OIIeCTBEHHBIN JesATeNb. boiee TOro, apXuBHBIA OTHENA BWKHUIKOM
paifirocaqMUHUCTpAIMK co3a1 Moi JIngHbI GoHg Ne 188, ormmucanne Ne

1 nema MOCTOSIHHOTO XpaHeHHMS B pyOpuke «Bwlmaromuecs Ioau
BuxkHUYUUHBD).

)KCHaT, HUMCIO 10Yb U ChIHA-34Ts.

Ajpec Ui 1eJ10BBIX KOHTaKTOB: yi. Opiuka, 3/1, r. Bikauna,
UepHoswuikas obnactb, Ykpauna, 59200.

E-mail: niplasl2@gmail.com

MoOunbHbI# Tea. 380973153142
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$u3MKo-MmaTemaTmyeckol nutepatypsbl, 1979 rog;

- A. B. NépbiwkunH, H.A. PoauHa, «®U3NKA 8 knacc», Mocksa, «lpocBeLteHune»,
1991 roa.

- Enena Henokopa, untepuer-xxypsain «5- KOPPECIIOHJIEHT», 13 mapta 2013 roa.
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COLEPXAHME:

A npednazaro abcoantomMHo Hosbili crnocobrnonyvyeHUs 31eKmpu4yecKo2o
moka— 3 cmp.

UNHGOpMayuoHHaA Hay4YHO-MeXHUYECKas CrpasKka
YCBY 8 YepHosuykoli obanacmu — 10 cmp.

Hay4yHo-mexHuUYeckue Oomkpelmus U u3obpemeHus, Komopsle
Aenqaomcsa _moell  uHmesnnekmyasnbHol cobcmeeHHocmobro:«[TpuHyun
3epkanbHolU  cummempuu  [lnasoKa 8  3/1eKMPOMA2HUMHbIX
npouyeccax», «[llpasuno [lnasoka», «CmamopHAs MNPUCMABKA
Mnastoka», «/[lsyxeekmopHsili mok [lnasioka», «Pazbuskaobvéma

lnasoka 83/1EKMPOMA2HUMHBbIXPOUECcax»,
«llpocmpaHcmeeHHaAopueHMayua lnastoka 8
3/1eKMPOMA2HUMHbIXMIpoyeccax» u m. 0.

—12cmp.

OnucaHue:  «PasuMAyUOHHO-MEeXAHUYECKAA  3/1eKmMpPoyCcMaHOB8Kd
Mnastoka» (nameHm Ha nonesHyo modesasb Ne11564) — 25 cmp.

Mos asmobuoepagus — 31 cmp.
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W3nanue Hay4yHO-NIOMYJIIpHOE

INIJIABIOK Hukouaaii UrnatbeBu4

OHEPTETHYECKAS
TEXHOJIOI'UA

IIJIABIOKA

B aBTOpCHKil pemakiii

«ITucannit Kaminby
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