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MOCPENICTBOM TEPMOSAEPHOTO CUHTE3a, conepkamemy aHof (14) u xaroxn (12), koTopble OTAENEHBI IpyT
oT apyra uzonsaTopoM (16) U pacmonokeHsl KOaKCHaJIbHO APYT Opyry, mpudeM anon (14) u xarox (12)
PacIIoIOKeHbl, 10 MEHBIIEH Mepe, YaCTUYHO B Kamepe peakropa M karor (12) comepHUT HECKOJIBKO
3neKTponoB (212); ycTpoiicTBO mpenpaspsia [Uis T€HEepHUpOBaHMS Ipenpaspsiia, KOTOphld o0Opasyer
HU3KOOMHOE 3aMblKaHHE depe3 n3oistop (16); ras, comepammiicss B KaMepe PeakTopa; MCTOYHHK
NIEKTPUUYECKOTO Tpeapaspsia, B YaCTHOCTH C BBICOKMM BHYTPEHHUM COIIPOTHBIICHHUEM, COCIMHEHHBIH
C YCTPOWCTBOM MpeApa3pslia; ¥ MCTOYHMK DIIEKTPHUYECKOTO pPaspsiia, dEKTPHYECKH COCAMHEHHBIH C
3aKpeITBIM aHogoM (14) m xaromom (12), mpudeM IUTOTHBIH, MAarHUTHO YIEPKHUBAEMBIA IIa3MOUI
¢dopmupyercs nepen anozoMm (14) B pesynbrare 3JeKTPHIECKOTO pas3psiia OT HCTOUHHUKA 3IEKTPUIECKOTO
pa3psaa 1 uCIyCKarOTCs OAWH UJIN HECKOJIBKO HOHHBIX nyqeﬁ, OJIUH UJIN HECKOJIbKO PCHTICHOBCKUX nyqeﬁ
WIN UX KOMOWHAIHS.
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YCTPOUCTBO 'EHEPHPOBAHUSI ®PUJIAMEHTHPOBAHHOI'O
BCIIOMOT ATEJIBHOI' O PA3PSJIA IS YCTPOUCTBA TEHEPUPOBAHUSA
PEHTTEHOBCKOI'O H KOPITYCKYJIIPHOI'O U3JIYYEHHUM, A TAKKE IS
TEPMOSJAEPHOI'O PEAKTOPA C YCTPOUCTBOM I'EHEPHPOBAHMUSI
PEHTTEHOBCKOI'O 1 KOPITYCKYJISIPHOI'O H3JIYUEHU, 1 CIOCOB
TEHEPHPOBAHUA PEHTTEHOBCKOI'O H KOPIIYCKYJIAPHOI'O U3JIYYEHUI

O06iacTb TEXHUKH

HNzobpereHne OTHOCHUTCST K  YCTPOWCTBY TE€HEPUPOBAHUS  PEHTTEHOBCKOTO W
KOPNYCKYJIIPHOTO HU3JIyYEHUH TMOCPEACTBOM TEPMOSIAEPHOIO CHHTE3a, K TEPMOSAECPHOMY
PEaKTOpy C YCTPOMCTBOM N€HEPUPOBAHUS PEHTIEHOBCKOIO M KOPHYCKYJISIPHOTO M3JIYYEHHUH U K
Croco0y TreHepHpPOBAHUS PEHTICHOBCKOTO MW KOPMYCKYJSIPHOTO H3jIyueHud. B wacTHOCTH,
U300peTeHne OTHOCUTCS K YCTPONCTBY T'€HEPUPOBAHUS PEHTTCHOBCKOTO U KOPIMYCKYJISIPHOTO
W3JIy4YEHUH TMOCPEACTBOM SIAEPHOTO CHHTE3a C YCTPOWCTBOM TIE€HEPUPOBAHUSA 3aJaHHOTO
(UIAMEHTHPOBAHHOTO TIpEapas3psiia, B YAaCTHOCTH TIEIOMIETO paspsna, K TEePMOSAEPHOMY
PEaKTOpy C YCTPOWCTBOM TI€HEPUPOBAHUS PEHTTEHOBCKOIO U KOPMYCKYJISIPHOTO H3JIYYEHH,
colepsKalemMy yCTPOHCTBO MeHepUPOBAHUS 3aJaHHOTO (PHIAMEHTHPOBAHHOTO Mpenpaspsiia, U K
Croco0y TeHepUpPOBAHUS PEHTTEHOBCKOTO M KOPMYCKYJIIPHOTO U3JYYSHHH, a TaKXkKe 3aJaHHOTO
(bUIaMEeHTHPOBAHHOTO MPEnpa3psizia, B YaCTHOCTH TIICIOIIErO pa3psija.

YpoBEHDb TEXHUKHU

He orpanuuunBas o6bem, m300peTeHHe OMUCAHO HA OCHOBE TEPMOSIIEPHBIX PEAKTOPOB.
Bo3spacraromee nmotpeOieHre SHEPTHUH U HEJOCTATKU UCKOMAEMOTO TOTUIMBA TIPHUBENH K MTOUCKY
AJbTEPHATUBHBIX HMCTOYHUKOB BHEPruu. TakuM HCTOUYHHUKOM DSHEPTUM SIBIAECTCS JHEPTUS
SIIEPHOTO  CHUHTE3a TEPMOSZIEPHBIX PEAKTOPOB, KOTOpasi SBJAETCS HCTOYHHUKOM TOYTH
HeorpaHuueHHOU sHepruu. OIHAKO ellle CYIIEeCTBYIOT HayYHbIe i TEXHIHUECKUE TPOOJIEMBI.

TepMosiepHbI PEAKTOpP COAEPKUT TOIUIMBO VISl TEPMOSIACPHOIO CHUHTE3a, KOTOPOE
COCTOUT W3 CMECH JEUTEepUs U TPUTHUS WU COAECPKUT €€, HarpeBaeTrcsi 10 OYEHb BBICOKOH
TEMIIEPaTyphbl U B TEYEHHUE ONPEAETICHHOIO BPEMEHH NOAEPKUBAETCA B COCTOSIHUM TJ1a3Mbl, UTO
CO37aeTcs C WCIOJb30BAHUEM JJieKTpodHepruu. [lnmasma conmepskuT WOHBI, OONamaroIue
NOCTATOYHOHN SHepruen uist ciusiHus. JJis CIMsHUST MOHbI HEOOXOAMMO JOCTAaTOYHO JOJITO
YAEP)KUBaTh BMECTE, B PE3YJIbTATE YEro MOXKET MPOU30NTH SIIEPHBbIN CHHTE3. JTO MOXKET
OCYILECTBJIATHCS, HAIPUMEP, 32 CYET MArHUTHOrO yAep:kuBaHus. lIpoaykTel TepMOsinepHOro
peakTopa MOTYT COAEp>KaTb DJIEMEHTHI, HAampuMep TeNhi, HEUTPOHbl U JHEPTHIO.

BricBoOoskaaroteiicss B OOJMBIIMHCTBE SOEPHBIX MPOLIECCOB SHEPTHH HAMHOTO OOJIbIIE, YeM MPU
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XUMHYECKIX PEAKIHSIX, IMOCKOJbKY SHEPrusl CBS3H, YAECPKMBAKOLIAs SAPO, HAMHOTO OOJbIe
SHEPIrUH, CBS3bIBAIOIIEH 3JEKTPOHbI C siApoM. B GONBIIMHCTBE KOHCTPYKIMH pPEAKTOPOB
BBICBOOOXKIAIOINASACS B PE3YJIbTATE PEAKLMH SHEPTHsl COOMpPAETCsl B BHIE TEIUIOBOH YHEPTHH, a
3aTeM nmpeoOpazyercs B HJIEKTPOIHEPTHIO.

VYike pazpaboTaHbl HECKOJIBKO TEPMOSAEPHBIX YCTPOICTB, BKIIIOYAsk TOKAMAK-PEAKTOP, Z-
NUHY, chepryuecKuil MUHY, JTa3epHbIHA, MOHHBIN WIN 3JIEKTPOAHBIN My4ok U cepomak. OgHAKO
STU PEaKTOPBHI elle He NOCTUIJIM cBoel uenu. TpyaHOCTh 3aKi0o4aeTcs B TOM, UTO NPU Harpese
TUTa3MBbl BO3HUKAIOT HECTAOMIBHOCTH, KOTOPbIE MPETSITCTBYIOT MArHUTHBIM TIOJISIM 3aXBaTbIBATh
Ha JOCTaTOYHO JJUTEIbHOE BPEMsI HarpeTblii HOHU3UPOBAHHBIN a3, YTOOBI MPEBBICUTH TOUYKY
HYJIEBOTO SHEPTreTHUECKOro OanaHca il MPOM3BOACTBA YHEPTHH.

B kadecTBe BO3MOXHOTO pemeHust mpobieMbl HEeCTaOMIIbHOCTU oOcykmanunch «dense
plasma focus» (DPF)-peakToper (¢ miuoTHeIM Iua3MeHHBIM (okycom). B sTux peakropax
UCTIOJIB3YIOTCS] €CTECTBEHHBIE HECTAOUIBPHOCTH TUIA3MBbI, YTOOBI CO3/1aTh MAarHUTHOE yAep KaHue
B IIJIOTHOM ILJIa3MOMJIE, B IIPOTUBOIOJIOKHOCTD MOAXOAY B JIPYIMX YCTAHOBKAX C MOAABJIEHUEM
HEeCTaOMIBHOCTEH.

Taxue ciocob u ycrpoiicrBo onucansl B US 7482607 B2 u EP 1989714 B1 Lerner et al.
OmnucanHOe B 3TUX MyOJUKALUSAX YCTPOMCTBO CONEPIKUT aHOJ U OTPEACTICHHOE YHCIIO KaTOMOB,
KOTOpbIE OTJEJNEHbl JIpYyr OT ApPyra H30JSTOPOM M PaclOJIOKEHbl KOAKCHAJIbHO APYT JPYry.
AHOZ ¥ KaToAbl MO MEHbLIEH Mepe YaCTUYHO PacloJIO’KEHbl B PEaKTOPHOW kamepe. AHOA U
KaTO/Abl PACIOJIOKEHbl TaK, YTO OHHU MOIYT CO37aBaTh BpalllalolUi MOMEHT Ha IJIa3MOUJE.
Hanpumep, katoabl MOTYT UMETh CIUPAIEOOPA3HYIO 3aKPYTKY, YTOOBI CO3/1aBATh BPALIAIOIIUI
MOMEHT Ha Tula3Monje. B kadecTBe aibTepHATHBBI BOKPYI KaTOIOB MOXKET OBbITh PACIOJIOKEHA
CIHMpaNIbHAS KaTyIIKa, YTOOBI CO3/IaBaTh BPAINAOIIMI MOMEHT Ha IJIa3MOUAE U MPHIABATH EMY
TOYHO OMNpPEAENICHHbII MOMEHT MHepuuu. Bpaimaromuii MOMEHT AOJIKEH CO3/4aBaTh IJIOTHBIN,
MarHUTHO YAEP>KUBAEMbl IMJa3MOMJ B Ta30HANOJHEHHOW KaMepe peakTopa, 4YTo, B CBOKO
oueperib, IPUBOJUT K T€HEPUPOBAHUIO PEHTI€HOBCKOIO U KOPIYCKYJIAPHOTO U3JIy4EHHS.

Opnako ycloBHs, NpPU KOTOPBIX CO3/JaeTCs BpallalolUii MOMEHT, B YKa3aHHOM
yCcTpoiicTBe ompereneHbl HeTo4HO. ClenoBaTeabHO, HETOUHO OINpeAeNeHbl TakKe HadalbHbIe
yCIIOBUs IIpoliecca TEeHEPUPOBAHUSA PEHTIEHOBCKOTO U KOPIYCKYJSAPHOTO  HM3JIy4eHHH
MOCPEACTBOM TEPMOSIZIEPHOTO CUHTE3A.

BBuny uW3N0XKEHHOTO CymecTByer MNOTPeOHOCTh B YCTPOHCTBE H  cmocode s
TeHEPUPOBAHUSl PEHTTEHOBCKOTO U KOPMYCKYJSIPHOTO H3JIy4eHHH, KOTOpPble MPUBHECHU OBl
YCOBEPIIEHCTBOBAHHE IO MEHBIIEH Mepe B HEKOTOpblE W3 IMEPEUUCICHHBIX MPOOJIEMHBIX

obnacreii.



PackpbITHE CYIIHOCTH U300peTeHHUS

Uzo0pererne y4uThIBa€T NMOTPEOHOCTh B YCTPOWMCTBE TE€HEPUPOBAHMS 3aJAHHOTO, B
YaCTHOCTH (PUIAMEHTHPOBAHHOTO, TMpenpaspsifa MM BCIOMOTAaTENbHOrO  paspsna Ul
TEPMOSIIEPHOTO PEAaKTOpa, B YAaCTHOCTH JUIA yCTpoiicTBa M crnoco0a TIeHepHpOBaHUS
PEHTT€HOBCKOTO M KOPIYCKYJISIPHOTO M3Jy4€HMH IOCPEICTBOM TEPMOSEPHOIO CHHTE3A.
YCTpoicTBO U TEHEPUPOBAHUS 3aJaHHOTO, B YaCTHOCTU (PHIIAMEHTUPOBAHHOTO, Mpenpas3psaa
MOKET, B YaCTHOCTMU, HOI[OI>'ITPI AJid CO30aHusA OTIPEACTICHHBIX HaYaJIbHbIX yCJ'IOBPIfI, HarpuMmeEp B
OTHOIICHUH MOMCHTA MHEPLNHU.

CornacHo 0OJHOMY acNeKTy, NPEAIOKEHO YCTPOHCTBO FeHEPUPOBAHUSL PEHTIT€HOBCKOTO U
KOPIYCKYJIIPHOI'O U3JIy4€HUIl MOCPEACTBOM TEPMOSIIEPHOTO CHUHTE3a. Y CTPOMCTBO COIEPIKUT:
aHOJ M KaToJ WU ONPEAEJEHHOE 4YHCJIO KaTOIOB, KOTOpbIE OTAEIEHbI ApPYr OT Jpyra
U30JIATOPOM U PACIOJIOKEHBI KOAKCHAJIBHO JAPYr JAPYry, TMpH4YeM aHoA U Katoni(bl)
PACIIONIOKEHBL, IO MEHbLIEH Mepe, YaCTUYHO B KaMepe PeakTopa, yCTPOMCTBO mpeapaspsiaa s
TeHEePUPOBaHUs  (PUIAMEHTUPOBAHHOTO TpeApaspsiia, KOTOpbIH oOpasyeT HH3KOOMHOE
3aMblkaHMe uepe3 U30JATOp, Tras3, CoJepKalluiics B Kamepe peakTopa, MCTOYHUK
SJICKTPUYICCKOro npeapaspsana, B YaCTHOCTHU C€ BBICOKUM BHYTPCHHUM COIPOTUBIICHUEM,
COEMHEHHBIN ¢ YCTPOUCTBOM Mpeapaspsiaa, UICTOUHUK 3JIEKTPUUECKOTO paspsAna, JNEKTPUIECKU
COGHHHGHHbIﬁ C aHOJAOM H KAaTOAOM, MPUYEM HJ'IOTHI:;IfI, MAarguTHO YI[ep)I(PIBaeMbeI IIasmMomna
oOpasyercst mTepel aHOAOM B pe3yjbTaTe »JJIEKTPHUECKOrO paspsga OT HUCTOYHUKA
SJICKTPUICCKOro paspsgaa U HUCIOyCKArOTCA OAWH HJIM HECKOJIbKO HMOHHBIX Hy‘{eﬁ, OAUH HJIHN
HECKOJIbKO PCHTTCHOBCKUX Hy‘{eﬁ WM UX KOM6I/IHaLII/II/I.

CornacHO OJHOMY acCHEKTy, MNPENJIOXKEH TEPMOSIEPHBI PpEeakTop C YCTPOHCTBOM
TF€HEPUPOBAHNS PEHTITE€HOBCKOTO M KOPIYCKYJISIPHOTO M3JIy4eHUH. Y CTPOHCTBO COAEPIKUT: aHOX
U KaToJl, KOTOpbIE OTHEJIEHbl APYr OT Jpyra U30JSTOPOM U PACIOJIOKEHbI KOAKCHAJIbHO APYT
Apyry, MIpUYeM aHOJ U KaTOJ PacloJjIOXKeHbl, 10 MEHbLIEH Mepe, YaCTUYHO B KaMepe peakTopa;
YCTPOWCTBO Tpeapaspsizia Uil TeHepUpOBaHUs (PHUIAMEHTHPOBAHHOTO TpeApaspsiia, KOTOPBIH
oOpasyeT HM3KOOMHOE 3aMbIKaHHE uUepe3 H30JLITOp, ras, COJASpPIKALIMNCST B KaMepe pPeaKkTopa,
HCTOYHHK SJCKTPUICCKOTO npeapaspsaa, B YaCTHOCTHU C BBICOKHUM BHYTPE€HHUM
COMPOTHUBJICHUEM, COEAUHEHHBIH C YCTPOMCTBOM MOpenpaspsiaa, HCTOYHUK DIEKTPUUYECKOrO
paspsifa, BJIEKTPUYECKU COEIMHEHHBIM C aHOAOM M KaTOJOM, NPUYEM IUIOTHBIM, MAarHUTHO
yIepKUBAaeMBbI IIa3MouA 00pas3yeTcst mepes] aHOAOM B PE3YJIbTaTe AJIEKTPUIECKOTO pas3psiaa OT
HUCTOYHHUKA SJICKTPUICCKOTO pa3psiaa U UCITYCKAOTCA OAWH UM HECKOJIBKO HOHHBIX nyqef/'l, OIHuH
HJIN HECKOJIBKO PCHTTCHOBCKUX Hy‘{eﬁ WM UX KOM6I/IHaLII/II/I.

CoriacHO ONHOMY acCIHeKTy, MPEJIOXKEeH CIIOCOO TeHePHPOBAHHS PEHTTEHOBCKOTO U

KOPIYCKYJIIDHOIO  U3JIy4€HHIl. Cnoco®0  BxrOuaer B celst: reHEepUPOBAHUE
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(uIaMEeHTHPOBAHHOTO TIpenpas3psna, KOTOPbIH 00pa3yeT HU3KOOMHOE 3aMbIKaHHE dYepe3
U30JITOP, MOCPEACTBOM HCTOYHMKA 3JIEKTPUYECKOTO MpeApaspsifa;, COCAUHEHHE AaHOAa H
KaToJa, KOTOPbIE OTAENEHBI APYr OT APYra H30JATOPOM M PAaCHOJIOKEHbl KOAKCHUAIBHO APYT
APYTY, MOCPEACTBOM UCTOUYHHKA 3JIEKTPUUECKOTO pa3psiaa; 0OpasoBaHUE CJIOS TUIA3Mbl U3 ra3a C
MarHUTHBIM TIOJIEM 3a CHET pa3psiia TOKOBOIO HMMIYJIbCa 4epe3 aHOX U KaTon, oOpa3oBaHHE
MJIa3MOUJA Nepel aHOAOM B Pe3yJbTaTeé MAarHUTHOTO MOJIA, HCIYCKAHUE U3 MJIa3MOUJA OJHOIO
WU HECKOJIbKUX MOHHBIX JIy4el, OAHOIrO WJIM HECKOJbKUX PEHTTEHOBCKUX Jy4el MU X
KOMOWHALMHA, TNPUYEM HCIYCKAHUE W3NYYeHHs MPOUCXOOUT B pe3ysbTare ociadieHus
MArHUTHOTO MOJIAA MJIA3MOW/IA U CTOJIKHOBEHUS 3JIEKTPOHOB M HOHOB B MJIA3MOUJIE.

Kparkoe onucanue ueprexei

Hzo0pereHne MOsICHAETCST HIDKE HAa NPUMeEpax ero OCYIIECTBJICHHS, TOKa3aHHBIX Ha
YepTeskax, U3 KOTOPBIX CIEAYIOT Apyrue npeumyiectsa u Moaudukanun. Ha ueprexax:

- ¢ur. 1A: cxemMaTHuHBIH BHI COOKY YyCTpPOWCTBA B COOTBETCTBHU C BapHaHTAMHU
OCYILIECTBJIEHUS H300pETEHHS,

- ¢ur. 1B: cxemarnuyHblii BuA COOKY YyCTpPOWCTBA B COOTBETCTBHM C BapHaHTaAMHU
OCYILIECTBJIEHUS H300pETEHHS,

- ¢ur. 2: cxemarnusblii BHI COOKY YCTpPOWCTBA B COOTBETCTBHU C BapHUaHTAMHU
OCYILIECTBJIEHUS H300pETEHHS,

- ¢ur. 3A: cxemMaTH4YHBIH BHJI CBEPXy YCTPOHCTBA B COOTBETCTBUH C BapUaHTAMHU
OCYILIECTBJIEHUS H300pETEHHS,

- ¢ur. 3B: cxeMmaTHU4HBbIH BUJ CBEPXy YCTPOICTBa B COOTBETCTBHU C BapHUaHTAMHU
OCYILIECTBJIEHUS H300pETEHHS,

- ¢ur. 4: cxemarnusblii BHI COOKY YCTPOWCTBA B COOTBETCTBHHM C BapHUaHTAMHU
OCYILIECTBJIEHUS H300pETEHHS,

- ¢ur. 5: cxemarnusblii BHI COOKY YCTPOWCTBA B COOTBETCTBHHM C BapHUaHTAMHU
OCYILIECTBJIEHUS H300pETEHHS,

- ¢ur. 6: Onok-cxema crmocoba B COOTBETCTBHHM C BapUAHTAMHU OCYIIECTBIICHUS
n300peTeHust.

ITonpoOHOe onucanne ueprexei

B TO Bpems kxak Huxe M300pETEHHE OMHCAHO C MOMOINBI MOAPOOHBIX BAPUAHTOB €r0
OCYILIECTBIJIEHHs], CIEAyeT MPHU3HAaTh, YTO B €r0 OCHOBE JISKHT O0INas KOHLEMIHS, KOTOpas
MOJKET TPHMEHSThCS K IIHPOKOMY BBIOOpPY crnernmduuecknx B3amMocsszeil. Mcmonbsyemas
TEPMHMHOJIOTUSI M OIHMCAHHBIE BapHUAHTBI OCYLIECTBJIEHUS H300pETEHHs] yKa3aHbl JIUIIb B
KauecTBe IIpuUMepa U MJIsl MOSICHEHHs CIELHAJIbHBIX BAPUAHTOB peaau3aliH, OAHAKO, He

OorpaHu4MBas M300peTeHne 3TUMU npuMepamu. Hampumep, NpHU3HAKH, ONHCAHHBIE WIN
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n300pakeHHbIE KaK YacTh OJHOTO BapUaHTa OCYLIECTBIICHHs, MOTYT HMCIIOJIb30BAThCS TAKKE B
COYETaHWU C JPYTUM BapHAHTOM OCYIIECTBICHHs, 00pa3ys [IOTOJHUTENbHbIH BapUaHT
ocymectsieHus. llpenmonaraercs, 4to HacTosiiee H300peTeHHe BKIIOUaeT B ceds Takue
MOJU(UKALIIH U YCOBEPIIEHCTBOBAHUS.

B nocneayromeM OMUCAHUM YePTEKEH OJUHAKOBBIE WM CXOXKHE CCHUIOYHBIE MO3HULIUU
0003HAYAIOT OJUHAKOBBIE HJIM CXOKME€ KOMIIOHEHTBI. B 11el0M, ONHCaHBl TOJBKO OTJIWYHS
BAPMAHTOB OCYLIECTBIEHHs n300pereHus. Eciam 370 He yka3aHO MHAYe, ONMMCAHWE YacTH WU
acrieKTa OJHOTO BapHaHTa OCYIIECTBJIEHUS U300PETEHNST OTHOCUTCS K COOTBETCTBYIOIIEH YacTH
WJIN aCTIeKTy APYTrOTO BapHUAHTA OCYLIECTBIIEHHUS H300PETEHNUS.

Ha ¢ur. 1 wusobpaxeno ycrpoiictBo 10 reHepHpOBaHUS PEHTTEHOBCKOTO H
KOPNYCKYJISIPHOTO U3JYYEHUHN TMOCPEACTBOM TEPMOSIIEPHOrO CUHTe3a. YcTporcTBo 10 moxker
OBITh, HATIPUMED, YCTPOUCTBOM ILIa3MEHHOTO (hoKyca.

YerpoiictBo 10 MoxkeT comep:karh nepBblii 14 n/unmu BTOpoil 12 OCHOBHBIE 3JIEKTPOBL.
ITepBrIii ocHOBHOM 3nekTpon 14 MoskeT ObITh aHOAOM 14 M/MnH BTOPO# OCHOBHOM 3nekTpon 12 —
kaTogoM 12. B kauecTBe anbTepHATUBBI NEPBBIII OCHOBHOH 3JeKTpox 14 MokeT ObITh KaTOIOM
14 w/unm BTOpOH OCHOBHOW 3yekTpon 12 — aHomom 12. BeiOop 3HaKa HANpsDKEHUS MEKIY
nepBbiM 14 u BTOpPBIM 12 OCHOBHBIMH 3JIEKTPOAAMH MOXKET MpHIABaTh crenuduyeckue
npeumyinectsa. Hampumep, BTOpOH OCHOBHOHW »3yekTpon 12 Moxer uMeTh OONBLIYIO
MOBEPXHOCTD U, TAKMM 00pa30oM, JIy4llle OTBOAUTH Terio. Hrrke nepBbIii OCHOBHOH 3nekTpox 14
ob0o3HaueH kak aHox 14, a BTOpoi OCHOBHOH snexTpox 12 — kak karox 12. Drto sBisercs,
OJHAKO, JIMIIb NPUMEPOM U HE AOJOKHO BOCIPUHUMATBCS Kak orpaHudeHue. Tak, 3asBka
BKJIFOYaeT B ce0sl TaKke BAPHUAHTBI, OTIHMYAIOIIMECS] OT OIHCAHHBIX B HEHW BapHAHTOB
OCYILIECTBJIEHHUs] H300pPETEHNUs TEM, UTO MEPBbII OCHOBHOM 3J1ekTpon 14 sBnsiercs katonoMm 14, a
BTOPOU OCHOBHOM dJiekTpoA 12 — anonom 12.

ITepriii 14 u BTOpOH 12 OCHOBHBIE 3JEKTPOIBI MOTYT OBITH OTHENEHBI IPYr OT Ipyra
u3ossitopom 16. Tlepsbiit 14 u BTOpol 12 OCHOBHBIE JEKTPOABI MOTYT OBITH PACIIOJIOKEHBI
koakcuajgbHO npyr npyry. Ilepseiii 14 u BTOpoi 12 OCHOBHBIE 3JIEKTPOABI MOTYT OBITh
PAcCIIONIOKEHBI, TI0 MEHBIIEH Mepe, YaCTHYHO B KaMepe peakTopa (He mokKa3aHa).

Karon 12 MosxeT ObITh BBITIOJHEH B Ka4eCTBE aJbTEPHATUBBI B BHIE IOJIOTO LIMIHHIPA
(cMm. ¢ur. 3B), MOCKONBKY, B YaCTHOCTH, (PUITAMEHTUPOBAHHE Pa3psiia MOKET OCYIINECTBISTHCS
BCIIOMOTaTENbHBIMU 3JIEKTPOJAAMU.

ITepBbiii ocHOBHOU 3nekTpon 14 mosker ObITh aHoOmOM 14 w/mmu BTOpPOH OCHOBHOM
31exTpoA 12 — karogom 12. B xauecTBe anbTepHATUBBI MEPBBIM OCHOBHOM 3J€KTpoA 14 mMoxer
ObITh KaTOIOM 14 W/unu BTOPOH OCHOBHOM ssekTpon 12 — aHomom 12,

CornacHO OMUCAaHHBIM BapUaHTaM OCYIIECTBJIEHUS BTOPOH OCHOBHOH a3nekTpon 12
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MO>KeT OBbITh BBITIOJIHEH B BHUIE MOJIOTO HIJIUHAPA. B 4acTHOCTH, BTOPOH OCHOBHOM 3nekTpon 12
MOKET COAEp)KaTb HEMAarHUTHbIH WM JIMIIb CIAa0OMAarHUTHbIM Marepuan. B kauectse
aJbTEPHATUBbI WJIA JAONOJHUTENBHO BTOPOH OCHOBHOW 3JIEKTPOA 12 MoOkeTr comepkaThb
HECKOJIBKO 3JIEKTPOJIOB.

Yerpoiicteo 10 moker ObITh  YCTPOWCTBOM  Ipenpaspsifia WM YCTPOWCTBOM
BCIIOMOTATEJIbHOTO pa3psga Uil TeHEPHUPOBAHUS (PUIAMEHTHPOBAHHOTO TMpeapaspsiaa WiId
BCIIOMOTATENILHOTO  paspsina.  DPHIaMEHTHPOBAHHBIA  Mpenpaspsiy  MOXKeT  o0pa3oBaTh
HU3KOOMHOE, B YaCTHOCTH (pUIIaAMEHTHPOBAHHOE, 3aMbIKaHNE yepe3 u3onsaTop 16. B wacTtHOCTH,
npeapaspsal MOXKET CO34aTb KOHTPOJUPYEMOE MpPOBOJALNEE COCNMHEHHE Yepe3 H30JATOp,
KOTOpO€ MPHUBOAUT K 00pa3oBaHmio punameHTOB. [lo3TOMY, B TeUeHHE mpenpas3psaa TOK MOXKET
Te€4Yb NMapaJJIEIbHO U30JIATOPY, B YACTHOCTU B ONPEAEJICHHBIX TOYKAX, MEXAY KOTOPBIMU MOTYT
oOpasoBarbcs punmameHTel. PUIAMEHTHI MOTYT OOpa30BaThCs, B YACTHOCTH, MEKAY KaXKIbIMH
ABYMsl CIAPEHHBIMHU TOUKaMHu. YCTponcTBO 10 Moxer conmepxkarb ucrouHuk 200 mpeapaspsina
i uctoyHuk 200 BCIOMOraTeNbHOTO pas3psiia, B YaCTHOCTH C BBICOKUM BHYTPEHHUM
conporuBienneM. HMcrounnk 200 mnpenpaspsga MOXKET OBITh COEIWHEH C YCTPOWCTBOM
npeapaspsna.

IIpenpaspsin MoxeT OBITH TeHEpUpOBaH MO-pazHoOMy. Hampumep, mpeapaspsii MOKET
OBITH TJCIOIUM Pa3psaoM, OapbepHBIM Pa3psIOM, MHUKPOBOJHOBOW Tutasmol uw/wimm BU-
(BBICOKOYACTOTHOM) mma3Moit. Tieromuii pa3psaa MOKET ObITh CO3/1aH, HAIIPUMED, YCTPOHCTBOM
TJCIOLIETO paspsifia, KaKk OMUCAHO. TJErIUN paspsii MOXeT ObITh CO3[aH, B YaCTHOCTH, C
HeOONBIIMMH 3aTpaTaMyd M MPOCThIM oOpa3oM. Hampumep, Tneromuii paspsn MOXKeT ObITh
co3naH ¢ meHee yem 100 Bt u 2 kB.

BapwepHbIii paspsag MOKeT OBITh CO37aH, HAIPUMEP, YCTPOMCTBOM OapbepHOro paspsiaa,
B KOTOPOM MEXIy IO MEHbIIEH Mepe ABYMs OJJIEKTPOJAAMHU MPUKIIAABIBAETCS MEPEMEHHOE
HanpsbkeHue. llpu OapeepHOM paspspe B u3oinsATope 16 MOkeT OBITH PacroJOXKeH
BCIIOMOTATENIbHBIHN 3JIEKTPOJT TaK, YTOOBI OH OBLT TEPMETHYHO 3aKPBIT U30yATOpoM 16. B cryqae
OapbepHOTro paspsizia UCTOYHHUK OapbepHOro paspsiaa MPUKIAAbIBAET EPEMEHHOE HAIPSDKEHNE K
U30JINPOBAHHOMY TaKUM OOpa3OM BCIOMOTAaTENIbHOMY 3JIEKTPOIY, B TO BpPEMsI KaK HCTOYHUK
TIEIOLIEr0 paspsiia NPUKIAAbIBA€T IOCTOSTHHOE HampsbkeHHe. 3a CueT CO3JaHHBIX TaKUM
00pa3oM TOKOB CMEIIEHHSI MOKET ObITb C(POPMHUPOBAH OapbepHBIA paspsin depe3 u3oisarop 16
W/WIIM B TJIA3MY MOJKET MEePENaBaThCs JIEKTPUIECKast MOIHOCTb.

MukpoBONHOBast TuUla3Ma MOKET ObITh OOpa3oBaHa, HampUMeEp, YCTPOWCTBOM
MUKDPOBOJIHOBOM IIa3Mbl, COEAUHEHHBIM C UCTOYHUKOM MHUKPOBOJHOBOW IIasMel. s 5TOro
MOJKET UCTIOJIb30BATHCS, HAPUMED, BOJIHOBOM W/WitH A/4-pe3oHaTop.

BU-mnasma wmoker ObiTh  OOpasoBaHa, Hampumep, ycTpoiictBom BU-miaswmsl,
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COEOMHEHHbIM ¢ MCTOYHHUKOM BUY-mmazmer. BU-masma MoxeT reHepupoBaTbCs OOBIMHO MpU
gactote 13,56 MI'u. Ilpu 3TOM BO3MOKE€H KaK €MKOCTHOW, TaK W HWHIAYKTUBHBIH BBOJ
MOLIHOCTH.

[IpuBeneHHbIE TPUMEPHI MO3BOJIIOT T€HEPUPOBATh IJIa3My C HU3KOW 3Heprueil w/wim
BBICOKOW MPOBOAMMOCTBIO. Takas miazMa MOXKET ObITh MPEANOYTUTENbHON, B YaCTHOCTH, IS
OIMCAHHOTO Ipenpaspsiaa.

XoTs HIKe U300peTeHHe PACKPBITO B CBSI3U C TJICIOIIMM Pa3psiioM, OOLIue MPUHIIHIIBI
OTHOCSITCS TaKKe K APYTHM BHIAM Ipenpaspsaa U u300peTeHrne He AOJDKHO OBbITh OrpaHUYEHO
PUMEPOM TICIOLIETO pa3psiaa, OJHAKO, TEM HE MEHee, C TJICIOIIHNM Pas3psiioM CBSI3aHbI 0COObIE
npeuMmylecTsa. Tak, HMKE «Ipeapaspsn» Ha3bIBACTCA TAKXKE «TICOINUM pa3psaoM», a
«YCTPONCTBO Ipenpaspsnay, «yCTPOWCTBO TJECILIETO paspsna» U «HUCTOYHHUK Mpeapaspsaa»
Ha3bIBAIOTCS MCTOYHHUKOM TJIErOIIero paspsana». OqHako TEpMUHBI MOTYT pacCMaTpUBAThCS Kak
AHAJIOTUYHBIE, €CJTH OHU HE BEAYT K CHeH(PUIECKOMY OrpaHHUYEHHIO TICIOLIUM Pa3psIiOM.

Kaxk nokazano Ha ¢ur. 1B, ycTpolicTBO npeapaspsiaa Wik YCTPOUCTBO TICIOIIETO pa3psiia
MOJKET COAEPKaTh MEPBbII BCIIOMOTATENbHBIN 3JIEKTPoA 214 w/mnm BTOPOH BCIIOMOTaTENbHBIHN
snextpon 212. Ilepselil BCOMOTaTeNbHbIN 3JIeKTPOA 214 1 BTOPOI BCIOMOTATEbHBIN 3JIEKTPOL
212 moryt ObITh OTHeneHbl uzossTopoM 16. Ilepsoiii 214 u BTOpOI 212 BCHOMOTraTeIbHbIE
3JIEKTPOIBI MOTYT OBITH PACIHOJIOKEHBI KOHLUEHTPHUYHO M aKCHAJIbHO MapajuIeIbHO APYT APYTY
BOKpyr aHonma 14. Ilepsbiii 214 u BTOpO# 212 BCrOMOraTebHbIE 3JEKTPOIbI MOTYT OBIThH
PacIoJIOKEHBI, [0 MEHbIIEH Mepe, YaCTUYHO B Kamepe peakTopa. IlepBblii BCIOMOraTenbHbIN
snekTpon 214 MOXKeT BKIIIOYATh B Ce0s1 HECKOJIBKO 3JIEKTPOIOB 214 mepBOro BCIOMOTaTeIbHOTO
sjekTpona. BTopoit BcrmomoratenbHbIid 37eKkTpon 212 MoskeT BKJIOYATh B CeOsl HECKOJIBKO
3JeKTpoAoB 212 BTOpPOro BCHOMOraTeIbHOrO BJEKTpoAa. nekTtpoasl 212 BTOpOro
BCIIOMOTaTENBHOIO 3JIEKTPOJA U 3JIEKTPOAbI 214 mepBOro BCIOMOIaTeNbHOIO 3JEKTPOAA MOTYT
OBITH pPacmoJIOXKeHbl KoakchaimbHO. Kpome Toro, snektpox 212 w3 yKa3aHHBIX HECKOJBKUX
3JIEKTPOIOB BTOPOTO BCIIOMOTATENBHOTO 3JiekTpoaa 212 mMoskeT OBITh PaCcHOJIONKEH aKCHAJbHO
MapajjielbHO C COOTBETCTBYIOLIUM 3JEKTPOAOM 214 U3 yKa3aHHBIX HECKOJIBKUX BJIEKTPOAOB
MEPBOro BCIIOMOraTeNpbHOro asyektpona 214. Dnextponasl 214 mepBoro BCHOMOIaTEIbHOIO
3JIEKTpOAa W  B3JeKTponbl 212  BTOPOro  BCIOMOTATENILHOTO  JJIEKTPOAA MOTYT  OBITh
KOH(QUTYPUPOBAHbI JJII CO3MaHUS TIEIOMIEro paspsiia Mexny ayekrpomamu 214 mepBoro
BCIIOMOTaTENBHOIO 3JIEKTPOAA U JIEKTPOAAMHU 212 BTOPOro BCIOMOTaTENBbHOTO 3JIEKTPOAA.

CornacHo onucaHHBIM BapuaHTaM, 4MCIO 3JIeKTponoB 12 karoma  MOXKeT
COOTBETCTBOBATH UUCIY 3JEKTPOAOB 214 mepBOro BCIOMOTaTENbHOTO 3JIEKTPONA W/HIIH YUCITY
3JIEKTPOJOB 212 BTOPOro BCIOMOTraTeNbHOIO 3JIEKTPOAA.

CornacHo omnucaHHBIM BapuaHTaM, MeEpBbIil BCIOMOraTenbHbIH 3nekrpoa 214 moxer



8

OBITH BCIIOMOTATEIBHBIM aHOJAOM 214 W/Wi BTOPOH BCIIOMOTATENbHBIA 3JeKTpox 212 mMoker
OBITH BCTIOMOTATEIBHBIM KaToaoM 212 (kak mokazano Ha ¢ur. 1B). B kauecTBe anbTepHATUBBI
MIEPBBIA BCIIOMOTATENbHBIN 3JIeKTpoa 214 MoxkeT ObITh BCIIOMOTaTeIbHbIM KaTtoaoM 214 w/unu
BTOPOI BCIIOMOTATEIbHBIN 3JIEKTPO] 212 MOKeT ObITh BCIIOMOTaTeNIbHBIM aHOAOM 212.

Ycerporicteo 10 MOKeT conep:kaTh ra3 B KaMepe peakTopa.

Yerpoiicteo 10 moxer coxmepxare MCTOYHUK 200 3J€KTpUYECKOro Mpenpaspsaa Hiu
uctounuk 200 tnerouiero paspsana. Mcrounuk 200 3eKTpUUECKOTO TICKOIIETO pas3psna MOXKET
UMETh BBICOKOE BHyTpeHHee comnpoTusiieHHe. Mcrounuk 200 3€KTPUYECKOrO TIEKOLIEro
paspsina MOKeT OBbITh SJEKTPUYECKH COENUHEH C BCIIOMOTaTeNlbHbIM aHoiaoMm 214 wu
BCIIOMOTaTeNbHbIM KaToAaoM 212. Tneromuii paspsia Mexay BCIOMOraTeIbHbIM aHOAOM 214 u
BCIIOMOTATENbHBIM KaTOAOM 212 BO3HHUKAET B PE3YJbTaTE JJIEKTPUUYECKOTO mpenpaspsaa oT
HCTOYHMKA 3JIEKTPUUECKOTO TIICIOLIErO paspsaa.

Yerpoiicteo 10 MoxeT comepxaTe HCTOYHUK 15 anexTpudeckoro paspsipa. Mcrounuk 15
BJIEKTPUYECKOTO pa3psizia MOKET ObITh 3JIEKTPUYECKH COSAMHEH ¢ aHomoM 14 u katomom 12.
[INOTHBIN, MATHUTHO YAEP KUBAEMBbIH IJIA3MOH] MOKET ObITh chOpPMHUpPOBaH mepen aHoIoM 14 B
pe3ynbTare 3JEKTPUYECKOro pas3psiia ¢ MOMOIIBIO UCTOYHMKA 15 3JIEKTpUYECKOro paspsiaa, U B
pe3ynbTare UCIYCKAeTCs OAWH WM HECKOJBKO HOHHBIX JIyd4el, WIM OAUH WU HECKOJBKO
PEHTT€HOBCKUX JIy4eH, HIJIH MX KOMOMHALIUS.

B wactHoCTH, ycTporicTBo 10 Moxker comepskath ycrpoiictBo 10 miasmeHHoro ¢okyca,
kak oHo onricaHo B US 7482607 B2 u EP 1989714 B1, conep:kaHue KOTOPBIX B MOJHOM OObEME
BKJIFOYEHO B 3Ty 3asBKy, KOTOPO€, OAHAKO, JOTIOJHEHO YCTPONCTBOM M€HEPUPOBAHMS 3aJAHHOTO
TIEKOLIEr0 pas3psna. YCTPOWCTBO T'€HEPUPOBAHUSA 3aJaHHOIO TIICKOLIETO pas3psia MOXKET
conmep:kath TiepBbidi 214, BTOpO#l 212 BCHOMOraTejbHBbIC 3JIEKTPOABI W/WIM UCTOYHUK 200
3JIEKTPUYECKOTO Npeapaspsna.

Trerommii paspsig MOKeT OBITh CO37JaH B BUZAE CTAIMOHAPHOIO TJIEIOIIEro paspsaa. B
CBSI3U C JAHHBIM PACKPBITUEM HM300PETEHUs MOJ «CTALMOHAPHBIM TICIOIIUM Pa3psiioM» MOKHO
MOHUMATh TJICIOIIHNN pa3psill, MOMEHT WHEPLUH KOTOPOro pPaBeH (TOYHO) HYJO. 3a CYET 3TOro B
Hauvaje OCHOBHOTO paspsiia TOKa OOJBIIOW CHIIBI MOCPENCTBOM HCTOYHUKA SJIEKTPUIECKOTO
paspsiia y»Ke MOKET UMETb MECTO CWJIbHO HMOHM3HUPOBAHHBIN npenpaspsia. biarogaps stomy
MOXHO NPENOTBPATUTh HSPOJAUPOBAHUE AHOAA BBICOKOOHEPrE€TUYECKUMH HEKOHTPOJIUPYEMBIMU
3JIEKTPOHAMH, KOTOpBIE OOPa30BBIBAIUCH ObI O€3 TIEIIIEro paspsaa, U B Pe3yjbTaTe BHOCHIH
OBl B IJIa3My 3arpsi3HEHHs C BBITEKAIOIIUM W3 3TOTO CUJIBHBIM OXJAKACHUEM m3iydeHus. Ha
NPAKTUKE BAPUAHTHI BBITIOJHEHHS H300pPETEHUSI MOTYT CTAOMIM3HPOBATD TUIA3MOH].

Tnerommii pa3psg MOKeT OBITh CO3/1aH TAKUM OOpa3oM, YTO OH COAEPIKUT HECKOJBKO

OTACJIbHBIX Pa3psaAa0B u/unu cocTouT u3 Hux. Heckoybko OTACJIBHBIX pPaspAdO0B MOIyT OBITH
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COEIOMHEHbI MapajuleNIbHO APYr Ipyry. UYUCIO OTHENBbHBIX Pa3psAaoB MOXKET OBbITh UAEHTHYHO
YHCy 3JIEKTpoAoB 12 BcrmomorarenbHOro karona. OCHOBHOM paspsn MOXeT (opMHUpOBATHCS
MO37HEEe, CIYCTs MPOMEXYTOK OT HECKOJBKMX MUKOCEKYHI A0 MuumcekyHAa. IlapannensHo
COCIMHEHHBbIC OTACTbHBIE TICIOIUE pPa3psabl MOTYT YMEHBLUINTH OOIIYI0 HHAYKTUBHOCTH
00paTHO MPOMOPLUOHAIBHO UX YHCIY U OOECIIeYUTh, TEM CaMbIM, OoJiee ObICTpOe BO3pacTaHUe
TOKAa OCHOBHOTO paspsifa.

Kak BumHO Ha ¢ur. 1B, ycrpoiictBo 10 MOXKET MMETh KOHCTPYKLHUIO C 3JIEKTPOIAMH,
MOMEIIEHHBIMY OAWH B APyroil. B yactHoCcTH, KaToa 12 MoskeT OBITh PaCIONOKEeH BOKPYT aHOA
14. Bokpyr aHozma 14 MokeT OBITb pacmoJIOXKEH MEpBbI BCIOMOTATENbHBIA 3iekTpon 214.
Bropo#i BcromorarenbHelii  3nekTpon 212 MokeT OBITh  PAcIONIOKEH BOKPYT TEPBOTO
BCrioMoraresnbHoro ssekrpona 214. Karon 12 Moxer ObITh pacrlojioKEH BOKPYT BTOPOTO
BCIIOMOTATENBHOTO 3JyiekTpona 212. B wactHocth, anoxn 14, karoxn 12, nepsbiit 214 u/umu BTOpOi
212 BCHOMOTATENbHBIE 3JEKTPONbI MOTYT OBITH  PACIOJNOXKEHbl KOAKCHIIBHO  H/HJIH
KOHLICHTPUYHO U aKCHAJIbHO NapajIeIbHO APYT APYTY.

Karton 12 moxer copep:kaTh, HapuMep, HECKOJbKO 3JIEKTPOAOB 12 MM BBINOJHEH B
BuAe mnoJsoro mwmHApa. KaronmHele snektponbl 12 moryT ObITh B BHAE PaBHOMEPHO
pacripeneneHHbIX crepkHell. AHox 14 Moker ObITh BBINOJHEH B BUAE IOJIOTO LMJIMHAPA.
Hsonatop 16 moxer okpyxaTb aHoj 14, B 4acTHOCcTH OCHOBaHue aHozxa 14. Hanpuwmep,
ycrpoiictBo 10 MOKET copepkaTh NMOMEIIEHHbIE OAWH B JAPYrod OepHUIMEBbIE 3JIEKTPOIBL.
Karon 12, anox 14, BTOpO#i BCIOMOTaTeIbHBIN 3JIeKTpoA 212 u/uiny nepBblii BCIOMOTaTEIbHBIN
snekTpon 214 mMoryt ObITh 3aKJIIOYEHBI B KAMEPY PeakTopa, KOTOpas MOXKET ObITh BaKyyMHOMU
KaMepol, ¢ ra3oMm (Hampumep, OOPO3ITAHOM) IMOJ HU3KHM JaBJIEHHEM, KOTOPBIH 3aIOJHSET
MPOCTPAHCTBO MEXAY HUMH, YTOOBI 00eCIIeYnBaTh, B YAaCTHOCTH, TOIUIUBO ISl PEAKIIHH.

AnHopn 14 mMoxer ObITh COEMUHEH C KaroaoM 12 uepe3 OAMH WM HECKOJIbKO OJoKoB 18
KOHJIEHCATOPOB M OJMH WJIM HECKOJIbKO BbIKJtOUaTesneil 20. Yka3aHHbIE OJUH WIM HECKOJBKO
O5mokoB 18 KOHAEHCATOPOB W OAMH MM HECKOJBKO BhIKIOUarened 20 moryt obpa3oBarb
UCTOYHUK 15 3JeKTpHuYecKOoro paspsiaa w/mind ObiThb €ro 4acThio. [lepBblil BCIOMOTATENbHBIM
snektpon 214 mMoxeT ObITb COGAMHEH CO BTOPBIM BCIIOMOTATENBHBIM 3JIEKTpoaoM 212 depes
OIMH WJIM HECKOJIbKO OIokoB 218 BCroOMorarenbHBIX KOHIEHCATOPOB WM HMCTOYHHKOB 218
MOCTOSIHHOTO TOKAa W OAMH WJIM HECKOJBKO BCIOMOTraTeNbHBbIX BbIKIHO4aTenen 220.
BcnomorarenpHblil  BeikrO4aTenb 220 MoOKeT ObITh BBIKIFOYATENEM MAaJOil  MOIIHOCTH.
VYka3zaHHbIE OIUH WJIM HECKOJBKO OnoKOB 218 BCriOMOrarenbHbIX KOHACHCATOPOB M OAMH WIIH
HECKOJIbKO ~ BCIIOMOTATENIbHBIX  BbIKIIOUatesned 220 wmoryr obpasoBarb ucTouHUK 200
3NEKTPUUECKOTO Tpeapaspsiia win uctouyHuk 200 Tieromero paspsaa W/Hin ObITh UX YaCThIO.

Hcrounuk 200 snexTpudeckoro mpeapaspsaa uiau UCctodHuk 200 Tieromero paspsaa MOKET
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OBITh pean30BaH TaKKe HHAYKTHBHO C TIOMOIIBIO TPaHC(HOpMATOpa 3aXKUTaHHS.

CornacHO OINUCAaHHBIM BapuUaHTaM, HCTOYHHUK 3JIEKTPUYECKOTO TIIEIOLIEro paspsijaa
MO3KeT ObITb KOHQUTYPUPOBAH I (POPMUPOBAHUS SJEKTPUIECKOTO MPenpas3psiaa, PABHOTO HUIIH
6onpme 0,5 kB, B wacTHOocTH paBHOTO MM Oosbine 1 kB, mpenmodTuTeNnsHO, PaBHOTO WIIH
Oonpie 2 kB. B wacTHOCTH, HampspKeHHE 3JIEKTPHUECKOrO IMpenapaspsiia MOKET 3aBHUCETh OT
JaBJIEHUs B Kamepe peakTopa. Eciu naBieHHE B KaMepe peakTopa CPaBHUTEIBHO BBICOKOE,
ANEKTPUUECKUI Tpenpa3psa MOKET ObIThb CPAaBHHUTENBHO BBICOKMM W/UIHM HaoOopoT. McTouHuK
3JIEKTPUYECKOTO TJICIOLIErO Pa3psiia MOKET COAEPKATbh OAUH WM HECKOJIBKO BHYTPEHHUX WIIH
n00aBOYHBIX PE3UCTOPOB. B HAaCTHOCTH, NCTOYHMK 3JIEKTPHUYECKOTO TIEIOINEro paspsiia MOKET
COIepKaTh HECKOJBKO AO0aBOYHBIX pe3ucTOpoB. Umcno mo0aBOYHBIX PE3UCTOPOB MOKET
COOTBETCTBOBAThH YUCJY 3JIGKTPOJIOB IMEPBOTO BCIIOMOTATEIBHOTO dyiekTpoaa 214. JlobaBouHbie
pe3uCTOpbl MOTYyT OBITh COEOUHEHbI C OOLIMM HCTOYHHUKOM HampspkeHus. HMcTouHHMK
HATPSDKEHUST MOKET BBIIABaTh TOK B HECKOJBKO MA, B YaCTHOCTH OOJBINWKA Wiu paBHbIN 0,8
MA, W/HIU MEHbIIE WIN PaBHBIA 3 MA, Ha KaXAbld HOOaBOYHBIN PE3UCTOP W/WIM HA KaXbIi
3JIEKTPO MEPBOTO BCIOMOTATENIbHOTO djiekTpona 214, JlobaBoyHbIe pe3UCTOPBI MOTYT UMETH,
Harnpumep, Kaxablil conpotusieHue S00 kOm mnu Oonee. Tnerommii pa3psix MOXKET JUIUTHCS OT
HECKOJIBKMX MUJIJIUCEKYH 10 CEKYHJ IIepel OCHOBHBIM Pa3psiioM.

HCTOYHUK 3JEKTPUYECKOTO TICKOLIETO paspsAna MOXKET COAEp:KaTb Takxke auon 222.
Juon 222 MoxeT ObITh PACIONOKEH MEXKIY OJHUM HIIM HECKOJBKHUMHM BBIKITIOUATENsIMU 220 1
OJIHUM WJIM HECKOJIbKUMH Oyokamu 218 BCIOMOraTeNbHBIX KOHAEHCATOPOB WM MCTOYHHKAMHU
MIOCTOSIHHOTO TOKa. B 4acTHOCTH, MOXKET OBbITh MPEAYCMOTPEH TOJBKO OJIUH BBIKIIOUaTENh 220
IUIl BKJIFOUEHHUS OJHOTO MJIM HECKOJIbKHX OJIOKOB 218 BCrOMOraTenbHBIX KOHAEHCATOPOB.
Takxke wMoxkeT BoOOIIe OTCYTCTBOBaTh BbIKMOUaTenb 220, (QYHKUMIO KOTOPOTO MOMKET
BBIMONHATE Anox 222. CorjacHO OZHOMY BapHaHTy, OJIOK KOHAEHCATOPOB, KaK U OJWH WU
HECKOJIbKO OylokoB 218 BCrOMOrareibHbIX KOHIEHCATOPOB, MOXKET OBITh HCTOYHHUKOM
MOCTOSIHHOTO TOKa. J{noa 222 MOXKET ObITh BHICOKOBOJIBTHBIM JTUOJOM HHM3KOH MOIITHOCTH. Jnon
222 MoxkeT OBbITb COOTBETCTBEHHO pACIOJOXKEH B 3aBHCUMOCTH OT TOro, KakoH
BCIIOMOTaTeNbHbIA 371eKTpoa 212, 214 BhINONHEH B KadecTBE BCIIOMOIATENBHOIO aHOAA M
BCIIOMOTATEJIbHOTO KAaToAa COOTBETCTBEHHO. TakuM 0Opa3oM, Ha NMPAKTUKE BAPHAHTHI MOTYT
OBITH pearn30BaHbl HEOOJBITUMH, KOMIIAKTHBIMHI U HEOPOTHUMHL.

CornacHO OIMCAaHHBIM BapuUaHTaM, HCTOYHHUK OJJIEKTPUYECKOTO TIEIIIEro paspsiaa
MOKET OBITb KOH(PUTYPHUPOBaH I (OPMHPOBAHUS TIEIOINETO pas3psaa MEXKAY IEePBbIM
BCIIOMOTaTeNbHBIM 3JIEKTpOAOM 214 u BTOpEIM 212 BCHOMOraTeNnbHBIM 3JEKTPOAOM. B
YaCTHOCTH, UCTOYHHUK 3JIEKTPHUECKOTO TIEIOINEro pa3psiga MOXKET ObITh KOH(PUTYPHPOBAH IS

(hopMHPOBAHMUS TIEIOMIETO Pa3psiia TOJIBKO MEKIY MepBbIM 214 BCIIOMOTATEIbHBIM 3JIEKTPOIOM
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Y BTOPBIM 212 BCIOMOTaTeNbHBIM 3JIEKTPOIOM.

CornacHo onucaHHBIM BapuaHTaM, Katoj 12 MOeT cojep:kaTb MPOBOISIIYIO KPYIJIYIO
mraiidy. Ha maiiGe MoryT OBITh 3aKperieHbl HECKOJIBKO 3JIeKTpoAoB 12 karoxa. B wactHOCTH,
MPOBOASINAs aiiba MOKeT MpoCTHpaThCs K aHoay 14. Hampumep, npoBonsimas maiiba MoKeT
UMETh BBIEMKY, B KOTOPOH pacmojioxked aHop 14 w/wnm monstop 16. B wactHoCTH, M305sTOp 16
MO3KET OBITh PACTIONIOKEH MEXKY MPOBOAAIIEH makiboii karona 12 u anomom 14.

CornacHo oOmnMCaHHBIM BapuaHTaM, Katol 12 W BCIOMOTaTeNbHBIH KaTon (T.e.
BCIIOMOTATENbHBINA 3JekTpon 212, 214, KOH(UIypUPOBaHHBI B KAUeCTBE BCIIOMOTATEIBLHOTO
KaToga) MOTYT OBITb JJIEKTPUYECKH COENMHEHbl Mexay coboi. Hampumep, smaexTponsbl
BCIIOMOTATENbHOTO Katona (T.e. sjekTponsl 212, 214, cocTaBisiOmde BCIOMOTAaTeIbHBIN
3NEKTPOJ, KOH(PHUIYPUPOBAHHBIE B KAUECTBE SJEKTPOAOB BCIIOMOTATENLHOIO KaTOMA) MOTYT
OBITh 3aKperuleHbl Ha wW/unu B Karome 12, B 9acTHOCTH, HECKONBKO 3JIEKTPOIOB
BCIIOMOTATEJIbHOTO ~ KaTofa MOTIYT OBITh PAaBHOMEPHO PACHPEAETICHHBIMH CTEPKHSMH,
3akperyieHHbIMU B Katoje 12. Eciam xarog 12 m BCIOMOraTenbHBIA KAaTOM 3JIEKTPUYECKH
COCOMHEHbI, TO HCTOYHHUK OJJICKTPHYECKOTO TJICIOINErO pas3psiia MOKET ObITb COeIWHEH C
KaToaoMm 12.

OnexTponbl 212 BTOPOro BCIOMOIaTEIbHOIO 3JIEKTPOJAa MOTYT MMEThb MepBblil 212a u
BTopoii 212b konuel. IlepBbiii koHenm 212a MokeT OBITb COCOMHEH C HCTOYHHUKOM
3JIEKTPUYECKOTO Tpenpas3psiia, MOTEHIHAJIOM 3eMJin u/win karoaoM 12. Bropoit xonen 212b
MOKeT ObITh OOpaimeH OoT meporo koHua 212a. Dnekrponsl 214 mepBOro BCIIOMOIaTENbHOTO
3JIEKTPOAa MOTYT UMeTh TiepBbii 214a u Bropoii 214b koHupbl. Ilepbiii koHel 214a MoxkeT ObITh
COEMHEH C WCTOYHUKOM 3JIEKTPUYECKOro mpenpaspsima. Bropoli koner 214b mosker ObITh
oOpaiieH ot mepBoro koHua 214a.

CornacHO OMUCAaHHBIM BapUaHTaM, pPACCTOSHUE MEXIy BTOPbIM KOHIOM 214b
3eKTpoaoB 214 mepBOro BCIOMOTATENbHOTO 3JIEKTPOJA U BTOPBIM KOHIIOM 212b snekrponos
212 BTOPOrO BCIMOMOTATENbHOTO 3JIEKTPOJA MOXKET ObIThb MEHBIIE PACCTOSIHHUS MEXIY BTOPBIM
KOHIIOM 214b smexTpomoB 214 mepBOro BCIOMOTATEIBHOTO JJIEKTpoAa W kartoaom 12, B
YaCTHOCTHU OJrpkaiiineit Toukol katona 12. 3TuM MOXKHO 00ecneunThb, YTOOBI TISIOUIUH paspsia
oOpa3oBajics MEXKAy TMEpPBbIM BCIOMOTAaTeNIbHbIM 3jiekTpompoM 214 wu  BTOphIM 212
BCIIOMOTAaTENbHBIM 3JIEKTPOJOM H, B YaCTHOCTH, HE MEXAYy MEePBbIM BCIOMOTaTEIbHBIM
aaekTponoM 214 u xkarogom 12.

Bropoii xonen 214b saexTponoB 214 mepBoro BCIOMOTATENBHOTO 3JIEKTPOAAa U BTOPOH
koHen 212b snexkrponos 212 BTOpOro BCIIOMOTraTeIbHOTO 3JIEKTPOAA MOTYT OBITh PAaCIIOIOKEHBI
NapajuieJIbHO M KOHLIEHTPUYHO BAOJb OCH aHojAa 14, Ha pa3sHOM BBICOTE OT OCH AHOAA.

Hanpumep, Bropoii koHen 214b snexkrponos 214 nepBoro BCIIOMOTaTeIbHOTO 3JIEKTPOAA MOYKET
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OBITH yIaJleH OT MpOBOAsLIeH 1aiObl katona 12 gampine BTOporo koHua 212b snekrponos 212
BTOPOT'O BCIIOMOTATENbHOIO 3JIEKTPOAA. 3a CYeT TaKOW BHCAILIEH KOMIOHOBKH MOKHO CO3/aTh
TOpSTYUi, Jierdie HOHU3UPYeMBIil CTOJIO rasa.

Kak nokazano Ha ¢ur. 2, ycrpoiictBo 10 moxker conep:karb karymky 22. Karymka 22
MOKeT OBbITh CUpasbHON KaTymkoil 22. OHa MOkeT OBITh Pachojio’keHa BOKPYr aHoma 14,
katona 12, mepBOro BCIOMOTATENBbHOTO 3JiekTpona 214 w/uiu BTOPOrO BCIOMOTATEIHHOTO
snextpoaa 212. Karymka 22 MokeT cO31aBaTb MArHUTHOE MOJI€, KOTOPOE MOXKET MPHUIaBaTh
TUTA3MOU/Ty BPAINAKOLINI MOMEHT M, TEM CaMbIM, MOMEHT uMHepimu. Karymka 22 MokeT ObITh
COEIMHEHA C BhIKIOYaTeaeM 26. Takke MOKET ObITh IPEAYCMOTPEH UCTOYHUK 24 HAIPSIKEHMSL.
OH Moxer OBITh OTHENEH OT HCTOYHHKA SJEKTPUYECKOTO TICIOLEro paspsaa WHIH OT
UCTOYHUKA 3JIEKTPUYECKOTrO paspsiia. 3a CUeT S3TOro KaTyllka MOKeT (YHKIMOHUPOBATH
HE3aBUCHUMO OT HCTOYHHKA OJJIEKTPHYECKOTO TIEIOINEro paspsiia W/WIM OT HCTOYHHKA
ANIEKTPUUECKOTO pa3psga. B kadecTBe ajlbTepPHATUBBI MOXKET HCIOJIB30BATHCS TaKXKe OOIIMH
UCTOYHMK HanpsbkeHus. llonoxkeHue kaTymku 22 W 4YUCIO €€ BUTKOB MOTYT 3aBUCETH OT
KOHKPETHOI'O NPUMEHEHHS].

Ha ¢ur. 3A Ha BUIe cBepxy NOKa3aHO pacrojiokeHue aHona 14, karoma 12, mepBoro
BCIIOMOTaTENBbHOIO 3JIeKTpoAa 214, BTOpOro BCoMoraTeapHOro syekrpoaa 212 u usonaropa 16.

Ha ¢ur. 3B Ha Buae cBepXy MOKa3aHO pacroJyiokeHne aHoxa 14, karoma 12, mepBoro
BCIIOMOTaTENBHOIO 3JIEKTPOAA 214, BTOPOro BCIOMOraTenbHOro 3yekrpoaa 212 u usonsropa 16.
IIpu sTOM Katox 12 BBINOJHEH B BUAE NMOJIOrO HUJIUHAPA.

CornacHo ONUCaHHBIM BapuaHTaMm, OdJeKTpoAbl 214 nepBOro BCIOMOraTelIbHOIO
3JIEKTPOA MOTYT MPOXOAUTH B m3ossTope 16. CorlacHO OnMCaHHBIM BapuaHTaM, u3oJsiaTop 16
MOXET, CJIEAOBATENbHO, M0 MEHBUIEH Mepe, YaCTHUYHO OXBAThIBATh 3JIEKTPOAbI 214 mepBoro
BCIIOMOTATENBHOTO 3JIEKTpoAa. B uactHOCTH, 3aekTponabl 214 BTOpOro BCHOMOraTeNbHOIO
3JIEKTPOJA MOTYT OBITh BBINOJIHEHBI B BU/I€ TOHKHUX ITPOBOAHUKOB, MPOXOISIIUX B U3oysATope 16.
Kpome Toro, snexrponbl 214 BTOPOro BCHOMOTraTEIbHOIO 3JIEKTPOAA MOTYT IPOXOAUTH
aKCHAJIbHO TMapajuleIbHO U CUMMETPHYHO B u3oisiTope 16. BTophie koHLBI 214b miu KOHLIBI
3JEKTPOAOB 214 nepBOro BCoMOraTeabHOTO 3JIEKTPOIa CO CTOPOHBI aHOAA MOTYT BBICTYIIATh U3
u3osiaTopa 16. Bropeie xoHupl 214b saexrponos 214 mepBOro BCIOMOTATENBHOTO 3JIEKTPOAA
MOT'YT, CJI€IOBATENIbHO, BBICTYNIATh U3 U30JsTOpa 16.

Bropele BcmomoraTtenbHble 3seKTpoAbl 212 MOryT OBITh BBINOJHEHBI B BHIE
BBICTYMAIOMNX MTH(TOB mpoBoasmell maibpl karoma 12. 3a cyeT MOAXOIINEro BbIOOpa
MaTepuaja BTOPOrO BCIIOMOTATENIbHOTO 3JIeKTpoaa 212 MOKHO ONTUMHU3UPOBATh CTAOUIIBHOCTD
TIIEIOLIETO pa3psiaa.

Kak mokaszano va ¢ur. 3A u 3B, xaxnaeiii snektpon 214 mepBoro BCIIOMOTaTENbHOTO
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3JIEKTPOAa, dIeKTpoa 212 BTOPOTO BCHOMOTATENHHOTO 3JIEKTPOAa W/WUiH 3jiekTpoxn 12 kartona
MOTYT OBITh PacIOJIOKEHbI Ha OJHON pajuaibHONW JIMHHUM, UCXOIAINEH M3 LieHTpa aHona 14. B
YaCTHOCTH, BJOJb pagUajJbHONW JIMHUU pPAcCTOSHUE MEXAy OdJekTponoM 214 mnepsoro
BCIIOMOTAaTENBHOIO 3JIEKTPOAA U 3JIEKTPOAOM 212 BTOPOro BCIOMOTraTEIbHOTO 3JIEKTPOJA MOXKET
OBITh MEHBIIIE PACCTOSHUS MEXIY 3JEKTPoAoM 214 mepBOro BCIOMOTATENbHOTO 3JIEKTPOAA H
anekTponoM 12 karoma. YUucno snektponoB 214 mepBOro BCIOMOTaTEIbHOIO 3JIEKTPOAA,
3NEeKTPOJOB 212 BTOPOrO BCIOMOTATENBHOTO 3JIEKTPOJA W/WIIH 3JEKTPoAoB 12 kaToma MOKET
COOTBETCTBOBATH APYT IPYTY.

Kak moxkazano Ha ¢ur. 4, katon 12, B 4aCTHOCTH 3JeKTpoabl 12 karoma, MOryT OBITh
HAKJIOHEHbl WU ONpPOKUHYThl. CTeneHb HAKJIOHA MOXKET 3aBUCETb OT IMPenrojaraeMoro
npumMeHennst. Hanpumep, karox 12, B 4aCTHOCTH 351€KTpoAb! 12 kaToaa, MOryT ObITh HAKJIOHEHBI
Ha yroJi, paBHbIi nian Gospie 0,05° w/unu paBHbd min Menblie 10°, Hanpumep 0,3°. Hakion
MO3KeT ObITh TAHTEHIIMAJIBHBIM MO OTHOIIEHHUIO K OCH anoaa 14. B pesynbraTe HakjIOHA KaTona
12 x nnasMouay NPUKIAABIBAETCS BPALIAKOIUNA MOMEHT, KOTOPBINA, COOTBETCTBEHHO, CO3aeT
3aJaHHBII MOMEHT HHEPLIUU.

Kpome Toro, mepsblii koOHel 212a BTOpPOro BCIOMOIaTeNbHOrO 3yekTpona 212, B
YaCTHOCTH MepBble KOHLBI 212a spexTpoaosB 212 BTOPOro BCHOMOraTENbHOIO 3JIEKTPOAA,
BBIPOBHEHBI IO OJJTHON JIMHUU C NEPBBIM KOHLOM 214a mepBOro BCIOMOraTEIbHOIO 3JEKTPOAA
214, B 4aCTHOCTH C NEPBbIMU KOHUAMU 214a 351ekTpoaoB 214 mepBOro BCIOMOIATENBbHOIO
3JNEKTPOJAa. JTO MOKET OBITh MPEANOUYTHUTENbHBIM, B YaCTHOCTH, TOrAa, Korzma karon 12, B
YaCTHOCTH 3JIEKTpOAbI 12 KaToaa, HAKJIOHEHBI HIIH ONIPOKUHYTHL.

Ha ¢ur. 5 B xadecTBe mpumepa mokazaHo ycTpoictBo 10 ¢ HaKJIOHHBIM KaTojaoMm 12 u
KaTymkoi 22. DTa KOMOWHALMS UMEET TO MPEUMYLIECTBO, YTO TO3BOJIAET MPUKIIAIbIBATH
NEepEeMEeHHBIN BpAIAIOIINiA MOMEHT K Iutasmouay. Kartymka 22 Moer ObIThb, CI€IOBATENbHO,
KOHPUTypHpOBaHa Ul MPHJIOKEHHsS K IUIA3MOMAY NEPEMEHHOIO BPALIAIOIIEro MOMEHTA, B
YaCTHOCTH, JUI COOOLIEHHSI MIIa3MOUY ITEPEMEHHOTO MOMEHTA HHEPLIUH B KOHIIE YCKOPEHUSI.

OnucaHHble BapuaHThI PEACTABISAIOT TePMOsIepHbIN peakTop. OH MOXKET COZlep KaTh M0
MEHbLIEH Mepe OAHO YyCTpoicTBO 10 reHepauuu pPEHTITEHOBCKOTO M KOPIYCKYJSIPHOIO
n3nydeHul. TepMosiAepHBIl peakTop MOKET COIEPKaTh MO MEHbLIEH Mepe OAHO YCTPOWCTBO
pereHepanyy 3HEPrun, KOTOPOE MOKET MOJy4aTb SHEPTHI0, COAEPKALIYIOCS B PEHTTEHOBCKOM
W/WIM  KOPHIYCKYJSIPHOM  HM3JIy4YeHHH.  YCTPOHCTBO  pereHepalii  SHEPrUU  MOXKET
npeoOpa3oBbIBaTh JHEPTUIO, CONEPIKAINYIOCS B PEHTTEHOBCKOM /WM KOPIYCKYJSIPHOM
U3Jy4eHUH, B 3yekTposHepruro. Coaeprkalnascs B PEHTT€HOBCKOM M3JIyYEHUU HHEPTUs MOXKET
ObITh TIpeoOpa3oBaHa B 3JIEKTPOIHEPTHUIO, HANIPUMEDP, C UCIOJb30BAHHEM (POTOIIEKTPHUECKOTO

s¢dexra. Kpome TOro, ¢ ucnonb3oBaHueM TpaHChOpMaTopa MOXKET ObITh mpeoOpa3oBaHa
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SHEprus, CoAepKamasicss B KopmyckyispHoM wu3jiaydennn (cm. Lerner et al, ¢ur. 11).
KopnyckyssipHoe n3nydeHHe MOKET ObITh HMITYJIbCHBIM TOKOM, KOTOPBIH MOXKET MPENCTABIISATh
co0oii, clenoBaTeNbHO, MEPBUYHYI0 OOMOTKY TpaHChOpMaTopa.

Ha ¢ur.6 mokazan crmoco® 300 reHepHpOBaHUS PEHTTEHOBCKOTO W KOPIYCKYJISIPHOTO
usnydeHuii. Crmocod MOKeT coaepKaTh OJMH UITH HEeCKOJIbKO O51okoB 310-360. CornmacHo 60Ky
310, moOCpeACTBOM UCTOYHHKA SJEKTPUUECKOTO mMpeApaspsiga MOXKeT ObITh  CO3/aH
(bunaMeHTHPOBAHHBIN MpeApaspsizl, KOTOPbIH 00pa3yeT HU3KOOMHOE 3aMBIKaHHE Yepe3 H30JIATOP
16. Hampumep, nepBbiii 214 BCIOMOraTenbHBI 3JEKTPOA W BTOPOM 212 BCIOMOraTesnbHbBINA
3JIEKTPOJ, KOTOpblE€ OTHENEHbl APYr OT Apyra U30JsITOpoM 16 M pacmnosokeHbl KOAKCHAJIbHO
APYT OPYTy, MOTYT OBITb COEAMHEHBI MOCPEACTBOM HMCTOYHHKA 3JIEKTPUUYECKOrO Mpeapaspsaa
Cornacao Heobs3arensHOMY OJoKy 320, mpenpaspsin Mexay nepBbiM 214 BcromMorarenbHbIM
3JIEKTPOJOM U BTOPBIM 212 BCIIOMOTATENBHBIM 3JEKTPOJOM MOXKET OBITh I€HEPHUPOBAH MyTeM
npeapaspsana npeapaspsigiHOro Toka depes nepsblil 214 BCOMOratenbHbIN 3JEKTPOA U BTOPOM
212 BCHOMOTATeNbHBIA 3JIEKTPOA. B 4acTHOCTH, mpenpaspsii MOXKeT ObITb TeHEepPHpPOBaH C
UCTIOJIb30BAHMEM HCTOYHHKA 3JIeKTpudeckoro mpenpaspsaa. Cormacuo Omoky 330, anox 14 u
Katox 12, kKOTopele OTAENEHBbI APYT OT APYra U30JATOPOM 16 U pacmooKeHbl KOAKCHAIBHO APYT
APYTY, MOTYT OBITh COEOUHEHBbI NOCPEACTBOM HCTOYHHKA 3JIEKTpUdeckoro paspsina. CorjacHo
omoky 340, ¢ MOMOIIBIO pa3psiia TOKOBOTO UMIMYJbca uepe3 aHon 14 u karon 12 mosker ObITh
o0Opa3oBaH CIOW TUIa3Mbl U3 ra3a ¢ MArHUTHBIM IoJieM. B 9acTHOCTH, pa3psn WM OCHOBHOU
pa3psn TOKa MOXET OBITb CO3JaH C HCIOJB30BAHHEM HMCTOYHHUKA 3JIEKTPUYECKOTO paspsiza
Hampumep, paspsa MOKeT NMPOUCXOAWUTh B TedeHHe | MKC uiam Oojiee mocie mpeapaspsiza.
CornacHo Onoky 350, B pesysbrare HNEWCTBHS MAarHUTHOTO TOJSI MOXeT ObITh 0Opa3oBaH
iasmoun nepen anonom 14. Cormacuo 0moky 360, U3 mia3Monaa MOTYT UCITYCKaThCs OAUH WIIH
0oJiee KOPIYCKYJSIPHBIX JIy4eH, OUH WK OoJiee pEHTTeHOBCKUX JIyuell Wi ux komMOuHauuu. B
YaCTHOCTH, HCIYCKaHHE MOXKET IMPOUCXOAUTh B pe3yibraTe OCHabJIeHUs MarHUTHOTO TIOJIS
IJ1a3MOMJIA U CTOJIKHOBEHMSI AJIEKTPOHOB U HOHOB B IJIa3MOUJIE.

HecMoTpst Ha TO, 4YTO BBILIEU3JIOKEHHOE CCHUIAETCSI HAa BapHaHThI OCYLIECTBJIEHUS
n300peTeHus], APyrue 1 AOTOJHUTEbHbIE BAPHAHTHI OCYIIECTBICHUS H300PETEHHSI MOTYT OBITh
BBIBE/IEHbI, HE BBIXOJS 32 PaMKH OOBbEMa HCIPALINBAEMOH IMPAaBOBOHM OXpaHbl M300pETEHHS
IIpenmonaraercs, 4ro wu3oOpeTeHHe BKIOYaeT B ceds  Takue wMomuduKauu U
ycoBepiieHcTBOBaHUs. OOBEM MpaBOBOI OXpaHBI OMNpenensercss npuiaraeMoll QGopmysoi

n300peTeHust.
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DPOPMYJIA U3OBPETEHUA

1. Ycrpoiicteo (10) reHepupoBaHHsS PEHTTEHOBCKOTO M KOPMYCKYJISIPHOTO H3IY4EHUH
MOCPENCTBOM TEPMOSIAEPHOIO CHHTE3a, COAEpIKallee:

- asox (14) m xarox (12), xoTopble OTAENEHBI Ipyr OT aApyra m3oystopoMm (16) u
PAacIIoNOKEeHbl KOAKCHAIBHO APYT npyry, npudem aHoxn (14) m xaton (12) pacmosoKeHbl, Mo
MEHbLIEN Mepe, HaCTUYHO B KaMepe PeaxkTopa,

- ycTpoiicTBO mperdpaspsina ans (HOpMUPOBaHUS (PHUIAMEHTHPOBAHHOTO Mpenpaspsiaa,
o0pa3yrlero HU3KOOMHOE 3aMbIKaHue uepe3 u3oysiTop (16);

- ras, coJleprKalluiics B KaMepe peakTopa,

- HMCTOYHMK DBJEKTPUYECKOro Mpeapas3psaa, B YacTHOCTH C BBICOKUM BHYTPEHHUM
COIIPOTHUBJICHUEM, COEAUHEHHBIN C YCTPOUCTBOM NPEApaspsna; u

- UCTOYHHK 3JIEKTPUYECKOTO pa3psna, SJIEKTPUUYECKH COEAWHEHHBIH ¢ aHoxoM (14) u
katogoM (12), mpudeM B pe3ysbTaTe 3JEKTPUUECKOTro pa3psaa OT MCTOYHHKA 3JIEKTPHUYECKOTrO
paspsima oOpa3yercsi IUIOTHBIH, MAarHUTHO YyIEp’KWBaeMbId IulasMoua mnepex aHomoMm (14) u
UCIYCKAeTCs OIVH MK 00Jiee MOHHBIX JIy4el, MM OJIUH WIN OOoJiee PEHTI€HOBCKUX JIyueH, Win
UX KOMOMHALIHSL,

IIPU 3TOM YCTPONCTBO MPEApPA3psiAia COAEPKUT MEPBbI BCIOMOTATENbHBIN 3JIEKTPOL
(214) m BTOpOHW BCIIOMOTaTENbHBIA 3EeKTpon (212), KOTOpbIE OTAENEHBI OOUH OT APYrOro
u3ossitopoM (16) 1 oCH 37IEKTPOIOB MapajlIeIbHbI, TEPBBIi BCIOMOTaTeIbHbIN 3J1eKTpoa (214) u
BTOPOH BCIIOMOTATENbHBIN 3JIEKTPOA (212) 4aCTHYHO PacroyIOKEHbl B KAMEpE PEaKTopa, MepBbIi
BCIIOMOTATENbHBIA  3JekTpon (214) comepkUT HECKONbKO 3jiekrpono (214) mepsoro
BCIIOMOTATEJIbHOTO 3JIGKTPOJA, a BTOPOH BCrHoOMorarenbHbIl snekTpox (212) comepxur
HECKOJIBKO 3JIEKTpoZIoB (212) BTOpPOro BCIOMOTATEIBHOrO JJIEKTPOAA, NPUYEM MEePBbIN
BCIIOMOTATENbHBIN 351ekTpoa (214) u BTOpO# BCrioMoratenbHbId 37eKTpoa (212) BBINOIHEHHI ¢
BO3MOJKHOCTBIO O0Opa3zoBaHMs (PUIAMEHTHPOBAHHOIO Mpeapaspsma Mexay sjiekrponamu (214)
MEPBOrO BCIIOMOTATEJIbHOTO 3JIeKTpoAa W 3yiekTpomamu (212) BTOpPOro BCIOMOTATEIBHOTO
3JEKTPOAA.

2. Yerpo#cTBo 1o 1. 1, B KOTOPOM MEPBBIH BCIIOMOTATENBHBIN 351ekTpon (214) u BTOpOi
BCIIOMOTATENbHBIN  37ekTpon  (212)  BBIMONHEHBI ¢ BO3MOXKHOCTBIO  0Opa3oBaHUs
(UIAMEHTHPOBAHHOTO  TJCKOINEro  paspsaa  Mexkay  anektpoaamu  (214)  mepBoro
BCIIOMOTATEIBHOTO JJIEKTpoAa W ayiekrponamu (212) BTOPOTO BCIIOMOTATENILHOTO 3JIEKTPOJA,
u/vm

HCTOYHUK  SJCKTPUYCCKOIO Mmnpeapaspsaaa OSJCKTPHUYCCKU COCAUHEH C  IICPBBIM
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BCIIOMOTATENIbHBIM 3JIEKTPOOM (214) U BTOPBIM BCIIOMOTATENIbHBIM 3JIEKTPOoIoM (212), mpudem
(unaMeHTHPOBAHHBIA TMpeapaspsii, B YaCTHOCTH (PUIAMEHTHPOBAHHBIA TIICIOIIMHA pas3psim,
TEeHEPUPYETCSl  MEKIy TepBBIM  BCIIOMOTATeNIbHBIM  3JiekTpoaoM  (214) u  BTOpBIM
BCIIOMOTATENbHBIM  3JIeKTposioM (212) B pesynbraTe »3JIEKTPUYECKOTO Mpenpaspsiia OT
YKa3aHHOT'O HCTOYHHUKA 3JIEKTPUYECKOTrO Mpeapaspsaaa.

3. YcrpoiictBo 1o 1. 1, B KOTOPOM NEPBBIi BCIIOMOTaTeIbHbIHN 35ekTpox (214) siBustercs
BCIIOMOTAaTEeNbHBIM aHOZOM (214), snektponsl (214) mepBOro BCMOMOTAaTENBLHOTO 3JIEKTPOIA
SABJISIIOTCS AyekTpoaaMu (214) BCmoMoraTreabHOTO aHOIA, BTOPOH BCIOMOTATENbHBIA 3JIEKTPOL
(212) sBnsercs BCmoMoraTenbHbIM — KatomoMm (212), a osmektpomel  (212) BTOpOrO
BCIIOMOTATEJIbHOTO 3JIEKTPOA SIBISIIOTCS 3JekTpomamu (214) BCIIOMOraTeibHOTO KaTona, WU
NEepPBbII BCIIOMOTATEIbHBIN 3JekTpon (214) sBisercss BcroMoraTenbHbIM KatogoM (214),
snekTponsl (214) mepBOro BCIOMOTATENBHOIO JJIEKTPOAA SIBJISIFOTCS 3yiekrpomamu  (214),
BCIIOMOTATEJIbHOTO ~ KaTOZMa, a BTOPOH BCIIOMOTaTeNbHbIH 3nekrtpon (212) sBuseTcs
BCIIOMOTATENbHBIM aHOAOM (212) u snextpozas! (212) BTOPOro BCIIOMOTaTENbHOTO 3JIEKTPOAA,
SABJISIIOTCS 3JIeKTpoiamu (214) BCoMoraTeapHOro aHoAa.

4. YcrpoiictBo no modomy u3 mm. 1-3, B kotopoMm karon (12) comep>KUT HECKOJIbKO
snekTponos (12) kaTona.

5. Ycrpoiicteo 1o 1. 4, B KOTOpoM Katon (12) comep:KuT MpOBOASIIYIO KPYTIYIO MIaiidy
U YKa3aHHBIE HECKOJIBKO 3JIeKTpoAoB (12) kaToa ycTaHOBJIEHBI Ha HIaiioe.

6. Ycrpoiicto no 1. 2 uin 4, B KOTOPOM HYHCIIO 3JIeKTpoaoB (12) kaTtoga COOTBETCTBYET
YHCITY 3JIEKTPoAOB (214) mepBOro BCoMOraTeIbHOTO 3JIEKTPOIa W/ K YUCITY 3JIeKTpooB (212)
BTOPOT'O BCIIOMOIaTeJIbHOIO 3JIEKTPOAA.

7. YcTpoiicTBo 1o mo0oMy U3 miL. 3-6, B KOTOpoM Katon (12) U BCroMOraTeNbHbIN KaTo
(212) snekTpuydecKy COSANHEHBI, B YACTHOCTH KOPOTKO3aMKHYTBL.

8. YcrpotictBo mo nrodomy u3 mm. 2-7, B kKoTopoM m3oJisitop (16), mo MeHblei mepe,
YaCTHYHO OXBATBIBAET 3JIEKTPOIbI (214) mepBOro BCIOMOTATEIBHOTO 3JIEKTPOAA, B YaCTHOCTH,
npu 3TOM 3JekTponsl (214) mepBOro BCIOMOTaTeIbHOrO 3JIEKTPOAA, MPOXOISIINNE BHYTPHU
usossitopa (16), oTaeneHbl OMUH OT APYTrOro W/WJIH PACIIOJIOKEHBI KOaKCHaIbHO aHony (14).

9. VYcrpoiictBo mo modomy u3 mm. 2-8, B KOTOPOM HCTOYHHMK 3JEKTPUYECKOTO
Ipeapaspsi/ia BBIIOJHEH C BO3MOXHOCTBIO F€HEPUPOBATh 3JIEKTPUUECKUN Mpeapaspsi, paBHbIN
win 6onbire 0,5 kB, B yacTHOCTH, paBHBINA Win Oosbine 1 kB, mpengnouTuTenbHO, paBHBIA UITH
Oonpie 2 KB, ¢ MOMOIIBIO HECKOJIBKUX JOOaBOYHBIX PE3UCTOPOB.

10. TepmosimepHblii peakTop, coapepkammii ycrpoiicteo (10) renepupoBaHus
PEHTT€HOBCKOTO U KOPIYCKYJIIPHOTO U3JIy4eHHH 1o robomy u3 mm. 1-9.

11. Cmoco® reHepupoBaHHMS PEHTIEHOBCKOTO M KOPIYCKYJSIPHOTO — HM3JIyYeHHHH,



17

XapaKTEPU3YIOLUICS TEM, YTO

- TeHepupyrT (UIAMEHTHPOBAHHBIA Ipenpaspsi, KOTOPbIH o0pasyer HHU3KOOMHOE
3aMbIKaHue yepes u30sATop (16), mocpencTBOM HCTOYHHKA SJIEKTPUIECKOTO Npeapaspsina;

- TIOCPEICTBOM MCTOYHMKA 3JIEKTPUUECKOTO paspsina coenuusitor anox (14) u xarox (12),
OTJENIEHHBIE IPYT OT Apyra 30JsTopoM (16) 1 pacnosioKeHHbIE KOAKCHAIBHO APYT IPYTY;

- CO3JAIOT IUIA3MEHHBI KaHajl W3 ra3a ¢ MAarHUTHBIM IOJIEM TOCPEICTBOM paspsizia
umnysbca Toka yepes3 anon (14) u xarox (12);

- B PE3yJIbTaTe YKa3aHHOTO MAarHUTHOTO MoJist oOpa3yeTcs mia3Mounn nepen anoaom (14);
IPU 3TOM

- B pe3yJibTare ocnadIeHnss MAarHUTHOTO TIOJIS TUIA3MOUA U CTOJIKHOBEHHUS 3JIEKTPOHOB U
HOHOB B IUIa3MOHWJAE U3 IUIA3MOUAA MCIYCKAKOTCS OAWH WM OoJiee KOPMYCKYJSIPHBIX JIyYeH,
OZIMH WK OOJiee PEHTTC€HOBCKHX JIyYeH MM UX KOMOMHALUS.

12. Cnoco6 mo m. 11, B KOTOPOM yKa3aHHBIH pas3psig MPOUCXOAMUT B Te€UEHUE |MKC min

Oonee mocie npenpaspsiaa.
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Fig. 3B
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Fig. 4
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