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BBEJEHUE .

laTeHCHBEOS HCCJACHOBEHME DasDANCE HE3KOIC JaBICHMA B Homepeg-
HOM MaIHMTHOM [I0Jie CBASEHO C KX IMDOKMM HCIOJBL3CBEHEEM B MATHETDOH-
HHX YCTDORCTBEX TEXHONOTHISCKOT'O HASHAYEHMS, YCKODHTENAX TNasMH C
SEMKHYTHM JpefiOM SJASKTDOHOB, B KavecTBE I/A3MeHHHY SMHTTEDOR IR
BJIEKTPOHHHX W WOHHHX VHREKTODOB.

ABSJM3 JATEDATYDHHX HRAHHHX IIOK83HBAET, YTO CBO#CTBA DaspAzs B
NONepPeyvHOM MEIHATHOM HOJie C BaMKHyTHM Ipe®doM SJEeKTDOHOB B OONBCTH
Iepexcna OT MArseTPOHHOTC DAsSpAla C DacTyme® BOJLT-aMIepHOR xapax-—
TEPHCTUKOR K HYTOBOMY pasSpafy UpPeKTHYECKE He HByYeHH. OTCYTCTRYDT
OCOCHOBSHHHE DKCHeDHMEHTaJbHHE M TéOpemecme HaHHHEe , HOBBOJAANNHME
OOpeRe AT, INPeZeJibHHE DeMMMH MAUHeTPOHHOTO DaBpARe8 B KOTODHX
¢yEKIMOHEMDYeT COJNLIMHCTBO TeXHOJOTHYECKUX yoTpolicTR. Mochenosanue
MONHHX WMIIyMBCHHX DE3PANOB, HCIOJL3YEMHX JHAA TEHEPSOHHE IUIOTHOR
ONHODOXHO! ILNa3MH, YKe3HBEET HA BOBMOXHOCTh CYMECTBOBSHMA yOTORIHM-
BHX (OpM paspAfa B MBUHMTHOM IOJe, He NeDeXOJAmMX B KOHTDarupOBaH-
HyD $as3y NpH SHAYATEALHHX BOJWUMHEX TOKa, OCHYHO COOTBETCTBYNMMX

ZYTOBO# OCJSCTE BOJLT-8MISPHOM X3pDaKTEDHCTHKY TAKMX Da3DaAICB.

Hesi» padoTH:

HccnenopaEme BOJLT-BMIEDHHX XS8PAKTEDHCTHK M 00JacTell CymecTBO-
BaHEMA CHJBHOTOYHHX OPM KBazHCTAIMOHAPDHOTO paspAia HMBKOIO ASBJCHEA
B MarHATHHX HOOJAX DasYHOR xosfmrypaimm.

OnpelieseEne JIOKAJBLHHX XapPaKTEDUCTHMK IIA3MH yKaSaHEHX $opM
paspsaza.

MccaenoBaEmMe BOSMOXHOCTH MCIOJB3OBE&HMA ILIASMH CHIALBHOTOYHOTO
paapana A%g TEeHEDallA IJOTHHX ILIa3MEeHHHX OCpa3CBaHMMl ¥ HHTEeHCHBHHX

OOTOROB 38DAMEREHHX Y80THll.
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HayuHasa HOBM3HA ¥ IIPaKTHYSeCKas 3HaUNMMOCTL DalOTH:

B mpouecce NpOBeZeHMA DacCTH OHMM MCCASHOBaHH OCNacTH CymecT-
BOBEHMA ¥ DEXMMH CHUABHOTOYHHX (OPM KBaBHCTSLUMOHADHOTC pazpals HUs-
KOT'Q ZE8RJSHMA B MBTHMTHHX ndﬂﬁx pa3HYEc KOH{WIrypalyH.

OCHapyReH2 HOBad CTaCuibHad QOpPMa KBazWCTALMOH2DHOTO DPaspala B
HOMEPeYHOM MareMTHOM IioJe, ABRJANEAACA IPOMeXYyToyHo#t crazuell mepe-
X0L8 OT MarseTPOHHOT'O Daspsalia B IYyroBof (cunbHOTOYHHR mIPDy3HHE Dpe-
®iM) ¥ ¥MEKmASs CJeAyWiMe OCHOBHHE XSPaKTePHCTHKM: HaIpAXeHWe rope-
mua =100 B, BpeMs CYmMeCTBOBaHUA A0 HECKOJBKMX MUAMICEKYHE, I¥arasoH
TOKCB oT I0 A 7m0 2 IOB A. TIpeAJIOKEHA KajveCTREHHEA MOIEJb, NOACHAD-
038 BOSBMOXHHY MEXaHMEM BOBHMKHOBEHNA ¥ CYHECTBOBAHMS yKasaHHOR @op-
MH pazpaza.

YCTaHOBAGHO CYWECTBOBSHME CUIBPHOTOYHOR BHCOKOBGJBTHOR QODMH
KBA3UCTALMOHAPHOTO MABIHeTPOHHOIC Pa3pdla (CHALHOTOYHHY MSI'He TPOHHHMR
pexuM), OTJMuanmefcd BHCOKMM HampaAkeHuweM ropemysa (xo I200 B) B co-
yeTarM ¢ COJNBECE [LIOTHOCTREKN KaTONHOT'O TOKa (Ho 25 A/cmz). Jmarens—
HOCThH cymecTBOBamua 2Toft $OpMH paspaza MOmeT IpesBHmaTh 20 MC.

TloKaseHa BOBMOXHOCTEL IONYYEHHA ILNG3MEHHHX OCDASOBaHMR INIOTHO-

015 CM“B B o0weMe 1o 1000 CM3

2

cteb 5o 1.5 1 , OCRCTIeYHBANMYX SMHUCCHD

HOHHOT'O IyYKa MAOTHOCTHW CBHme I0 A/cM™ C 3Heprue® ze I00 sB.
llokasaHa BOBMOXHOCTH MHTEHCHBHOI'O KaTOZHOTO DPACIHJCHWA M CO3-
IBHMS IIOTOKOB Y&CTHI DACIHHJEHHOI'O MaTepuajsia C BHCOKOR ILIOTHOCTHB.
[lony4eHHEHe De3YJbTATH MCIOJbL30BOHH:
- B HOBOHM ILIA3MEHHON TEXHOJOTMM HOHHO-CTUMYJMPOBSHHOTO TpaBle-
HAS ¥ COBJeHMM ILIa3MOXVMMMYECKOT'C DeaKTopa AAd YCKOPSHHOI'O TPaBJIeHHA
cjoeB (HIIO CyOMIKDOH)
—- B TeXHOJOTMHM ¥MIYJLCHOI'CO pacimjeHus maTepuasos (HIO 3Smepro-

Mam r. Camapa)
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~ llpm ueneceHm® Ce3feeKTHHX NOKPHTERX HE HETeDMOCTONKHME ClHHE-
TIWLNALUMORANE RATUMKA MOHMBHDYIOMMX M3JyYeHEE H OCO00 TOHKHE ILICHKH
(coemecTro MUQH u MBI "Iufdepert” r. MEmck).

Ha 3amuTy BHHOCATCA CJEIyHIMe MONONSHWA:

I. Pe3ysbTaTH SKCHEDMMEHTANLHHX HCCJEHOBEHME CHABHOTOUHHE $ODM
KBaBHCTRIMOHAPDHOT'O pasSpafa HESKOI'C JL8BjeHHs B MeUHHTHHX DOJAdX
Da3JMYHOR KOBJMIypaluME: a. OCJACTH CYMEeCTBOBaHMA H pexmv IBYX QopM
paspsaza:

0. BaBECHMOCTH BOJLT-8MIIEDHHX XApDaKTeDECTHK
0T KBBJCHNWA, BEJMMHAH WHIAYKIMM MABCHWTHOTO TOJ#, DOZa ra3a, MaTepHs-
Jla BJEeKTPOACB, BHZAS DaspagHOTO yorpolicTra.

B. K8YeCTBEHHE8A MOHNSNR, UOSCHADMSS: chm
HHl MeXaHWBM BOBHUKHOBEHWSA ¥ CYMEeCTBOBSHEHA CHMBLECOTOYROHR reffyzmoR
dopMu paspaza.

2. MeTOon VMIyJIBLCHO# S0HIOBOR IAMATHOCTHKH IIOTHON ILIS3MH.

3. Pe3ynpTaTH HCCASORSHMR II8DaMeTpOB ILAS3MH CHJALHOTOYHOT'O
KB83HCTAlMOBEPHOIO mEiQys3HOTO peXuMa Daspaia B cJaCo HeOAHODPORHOM

METIBMTHOM IIOJie.

OCHOBHNHE DPeSyJbTATH ONYCJMKOBSHH B padoTax [94+I041].
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TVIABA I. CWIBHOTOYHHE PASPAIH HUBHOTO HABJIEHUA B MATHUTHOM
TIOAE ¥ WX UCTIOJEBOBAHME ZAfA TEHEPAIMM TUIOTHOM IUIABMH W
WHTEHCUBHHX TIOTOKCB SAPAREHHX “ACTUH.

I.I SxcoepuMeHTaJLHHE MCCASZOBAHUA TaB0BOTO palpaia HHMBKOTO
IoBJEHNA B MAUHWTHOM IIOJie ¥ erC IpUMeHeHHe B COBPeMEHHON TeXHWKe.

CymecTByniMe BUIZ YCTPCHCTB Ha OCHOBE DaspAI2 B CKDENEHHEHX

ExH nmosaax.

MiccnefOBaHME XaDakTePHUCTHK PaspAla B CKDemeHHHX 3JeKTpUYeCc-
KOM ¥ MarHMTHOM IOJAX NDUBEJO K CO3ILSHMK MHOKECTBa ra30paspAlHHX
yCTpO#ficTB, HeXORAEMX UEMDOKOe TpWMEHeHMe B paSJMYHEHX OOCJacTAX
HayK¥ ¥ TeXHMKM, OTJMvapmMxcd Koudurypauwe® E u B nonelt, pesm-
qEHO paspaFHOTO TOKa, HANDAXCHHA, NABAeHMA rasa. C TOKM 3peHus
IPEKTHYEeCKOTC NpUMeHeHWA Haulojee NEPCHeKTHBHHMHE OKa38JMCH -CHC—
Tems ¢ Komdmrypaime#t noyelt, oCeCTeVHBaWIVX 32MKHYTHA Zpedd SAeK—
TPOHCB. K HX YHMCJY OTHOCATCA IDLIMHIDHYeCKUe {I,2] u 1maocKue
[3,4] MarHeTpOHH, auefira Ilemuura [5], KoMOMHMDOBaHHHE YCTPOHRCTBE
C MArHeTPOHOM ¥ TIoJHM Karoiom [6+81, [NaSMEHHHE YCHODHTSJH C
BOMKHYTHM XOJNOBCKMM ToxoM [S9+IIl. B imTepaTtype ¥CCJAeZOBaHH
cBOCTBA pa3pANOR NPEKTHYECKM JJ4 BCeX BOSMOXHHX KOHJMrypaim#
aKCHaJLHO-CYMMe TDHUEEX ExXB moselt. Mccaepopaiua DasSpAZOB C HeBaM-
KHyTHM JIpeifoM DAEKTDOHOB NPOBOZMJMICE C LeJb BHACHOHMA BO3MOR
HOCTHY NOJIyYEeHVA TIOTOK2 TLNAGMH, YCKODEHHOTO CKDeHeHHHMM DJAeKTDHE-
YeCKHM ¥ MarHATHHM IIOJAMM, 2 T28K ¥e MEUHMTHON HI0AAIMM IIasMH H
ACTIOJNBLROBEHEA  TaKUX iaaapfmos B ILI83MOX¥MMMYECKHX peaKTopax
(I2,I3]. Pagpamd B NONSpeYHOM MarHMTHOM I[IOJE HaAWM OWPOKOe
Op¥MeHEHMe JJA CO3XeHMA IIN83MEHHHX BMMTTEDOB ¥ ILIGSMEHHHX XaTo-
JOB. B KaueCTBe IIaBMEHHHX OMMTTEPOB B TeXHHKE MHOJNYYeHHA MONHHX

OyYKOB OCHYHO HCHOJB3YeTCA XLYTOBOR pABpAX, KOTOPHR IoAy4YapT
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IepexOioM H3 TJASKHEro, ONHEKO NOPH HESHOM JSBJCHEE, HeOOXOIMMOM
Ing TOJYYeHWS SJSKTPOHHOTC IYIK& M erC TPAHCIODTYDOBKM, 38%eYb
THEEOME DpaspAf HEBOBMOXHO, MNOSBTOMY B KaYeCTBEe BCHOMOTATeJLHOTO
ECIIONB3YHT Da2DAR C BaMKHYyTHM XpelipOM 3JeKTPOHOB, KOTODHE zaTeM
nepepoyuTCcA B HRyrosoff {14,I5). lipenupuHMMamTCA DOIHTKE HeNOCDeX-
CTBEBHOTO HKCHONbL3CBAHES KOHTDETHPOBEHHOTC DB3pDAAS B CHPeHeHHHX
ExH monsx B xevedBe 8MHTTED8 BSJeKTpoHOB. [(I68]. lemoanzoRaHue
[83MEHBHX K8TOHOB Ha8 OCHOBE HEKOHTDAIEPOBEHHOIO D&3paia B Mar-
HUTHOM [IOJIe K8K B IIOCKOR TeK ¥ B UMIMHADMYECKOR reoMeTpME InA
COXRSEMA HOJHOCTHD YIPaB/AeMHX KOMMYTHDYKEMX SIMAEDATOB IOSBOJIANO
CO3Z48T:k BEHTH/M CHOCOCHHE KOMMYTHDOBaTRTOKHE cBume IS0 xA ¥ Han-
paxesma cBHme 100 kB, npWyeM OCYmECTEHTh 3almpaHue- Hpadopa 3a

?

BpeMena memee 50 mc [I7,I8]1. HenocTaTHOM KpOCCaTpPOHOE: ABRASTCS
TONBKC GoJmmioe =300 B naferwe Ha@@em Ha paspage, olfecmevH-
BaNmeM @ymounpméme ILI83MEeHHOT'O0 KaTogpa. IlnasMy paspaga C
TonepeYHHEM MarHMTHHM [oJeM SQPeXTHBEO MCHONL3YDT LAA NOJyYeHHA
MHTCHCHBHHX MOHHHX IYYKCB, HAIDMMED MYYKOB OTDHIIATEJBLHHX WOHOB
Bogopoxa [I9]

BaxHeMimnM NDaKTHYECKHM [DHJOECHHOM DasDAROB B MarHWTHOM
IoJie ABJNAGTCA COSHAHMEe MATrHETDOHHHX CHCTEM DacIHJCHAR MATepHa-
JIOB, KOTODHE HCIOJAL3YNTCH NIiA HEHECEHHH TOHKOMCHOYHHX IIOKDHTHER
[20+271.

CroffiCTBA DPasDAROB B NONEPeYHOM MATHETHOM MOJe.

CoraacHo [28] B OTCYTCTBER MEIHHTHOTO [OJA B BSREHCHMOCTH OT
FeBJNeHHAA ¥ BeJMUMHH DaspANHOTO TOKAS BOSMOXHH YeTHD® YCTONYHMBHX
BHZ8 paspaZa € XOJOKHHM Ka8TONOM: TeMHHE, HOpMaJbEHE Taexmpal,
8BOMBNLEHE TJewmER ® Jyrosoff. JzEanasoH TOKOB JANA KagROI'O BHAA
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RanpuMeD AN8 paspdla B Ne MeXLy MJOCKOIADAJIEJbHHME SJASKTDORSMA

OpH J8BJEHME =I TOp, COCTaBJAANT COOTBETCTBEHHO 107101074 a,

10741077 &, 1071:10 4, >I0 A. Kauecrmemmes BOJLT-BMIIEPHAA

XapaKTepHECTHMKE palffa NpejcTaBjeHAa HA puECc I.I. K CHIBHOTOYHHM

fopMaM OTHOCATCA OHOMBJLEHER TrHemmMR paspal, OSoHEMANNER BCED
INOBEPXHOCTL KATOAA ¥ X8pakTeDUSYRNM#cA pacTyme#f BOJBLT-aMIEDHOR

XapakTepucTMKOE (BAX) ¥ KyroBo#, NpeACTaBAADEME COCOR KOHTDard-

pOBaHEHE paspai C Tnajempedl BOJALT-S8MIIEDHOM XapaKTeDMCTHKOA.

OCHOBHOR MEXaHWsSM MOZREDReHMA TJACKHerc paspais fABAAETCA HOHM38-

U@ SJEKTDOHHHM YJ8pOM B KAaTOIHOM CJi0e W 3JEKTPOHHEA SMHCCEA C

KaToa, BHBHBAEMaA BTOPHMHOR HOH-BJAEKTPOHHOR smmccuell ¥ QoTO3d-

fexroM. [BMmeHWe 3apANOB B KATONHOM CJoe TJASKUErO Daspaia MIPOMC- .
XOMUT B pexuMe [OXBEEHOCTH, I[PHYEM CKODOCT: HBHNEHHA MOHOB

SHEIUTEJbHO MeHbEe CKODOCTHE BJAEKTPOHOB, OAaroiapd YeMy B OCJaCTH

KaTOZHOTO HPOCTPSHCTBA BOZHWKEET MBCHTOYHHN DOJOXMTENIbHHE 3apdal,

KOTODHIt MCKaXaeT BJeKTPMIECKOe IoJe. B KaTOXHOW OCONaCTH H8xaeT

goJbplasd 4aCThL HAIpANSHAR pas3pdana, TaKkWM O0Pa30oM HOPMaJbEHR H

SHOMAJLHHE TJexmMR paspal ABJADTCA paspaAlaMi C [OJOXHTEJNLHHM

OGHEMHHM 38DANOM.

[lpy HaJMYM¥ OONEPedYHOrO MarHMTHOTC [OJd, CKODOCTL HBASSHAA
9JEKTPOHOB K 8HOLY yMeHbEAaeTCA, 4TO NPUBOZWT K YMEHBLIEHHN KaTOR-
HOTO NS8ACHVA ¥ yBeJMUEeHHN OTPHLATeJbHOIO NPOCTPAHCTBEHHOTO 3a8pfA-
Ia BOJMSH 8HOZAa, T.€. OCPA3OBAHM® BHDAXEeHHOTO 8HONHOTC CJOA.

PexpMu paspana C AHOLHHM CJCEM WM C OTDWIATEJbHEHM OCLEMHHM
BEpPALCM Deasm3y®nTCA B OCHOBHOM IPH HUSHEX X8BJSHMAX (psm‘3
TOp). HamGojee TMIONHOE HCCHENOBaHMe CBORCTB paspaia C 8HOJHHM
cnoeM B IDUMHIApEYECKOM MerHeTpOHe MPOBeZeHC B padorax [29+32].
[lp CoJjiee BHCOKHMX HR2BJIeHHAX U HE CMQM CEABLHHX M@THETHHX IOJAX
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- II -

peaymmayeTCcA paspdal ¢ KaTOoZHHM CJoeM (IIOJOKUTeNbHHM IIDOCTDaHCT-
BEeHHHM 38DANOM). OKCHCDMMEHTAJbHHE HCCJeIOBAHMA DAB3DAA0B B IoNe-
PeYHOM MAarHWTHOM IIOJe Das3jMuHOR KoHMrypalm¥ [oxKazam, YTo
coraacro (33,341 znd Jw0oft MarHeTDOHHOM CHCTEMH C 32MKHYTHM
rpeffoM SNeKTPCHOB BOJBLT- aMIIepHAA XADAKTEDHCTHKE OIMCHBRETCHA
"Bnpameﬁnem IP=RUS, rie Ip - TOX, Up - HamupdAxeHMe paspaza, E,n
(n>I) - BeswuMHH, B3BBBHCANMEe OT KOHCTPYKUMM ycTpoficTBa, poIa
raza, JaBISHMA, WMArHATHOTO HoJs. B padore [351 mnpuBeleHH
DKCIIepUMMeHTaJbHHE BaBUCHMOCTYM TOK2 OT HEIpAKeHMA paspana, Xapak-
TEPHHE, [0 MHEHMBD A3BTOPOB, J4JA Jio0o# MarsHeTpOHHOM CHCTEMH
(puc. I1.2). BuZHO, 4YTO C DPOCTOM HENPAKEHHOCTH MarHMTHOTO IOJdA,
mpy (MKCHPOEB2HHOM TOKE, HalpAXeHWe PODeHNd YMeHbHasTCA. ABTODH
JeJanT BHBOL © NPUMEHMMOCTY MOLSJM SHONHOTO CJOA JIJdA OIMCEHEAA
DKCIEDYMEHTANbHHX X2DPaKTeDUCTHK TPM CPaBHUTEJLHO BHCOKOM IaBlie-
mm (1.5 10 L¢<p<g 1071 rop).

OTKJOHEHMA OT YyKazaHHof KapTIWHH B3BaBHCHMOCTEd HaNpAKeHUA
paspaAfa OT TOK& HalJoRaMCh IpU padoTe C HeoXJakZacMHME KaTOonaMu
(36]. Ilpy MarHMTHHX [OJAX C MHAyKUMe® cBume 2 KI'C ¥ JaBJEHMH
ceame 3 I0™F TOp OWJmM IoJyyeHH BAX paspaza, TIE MOHOTOHHHE DOCT
HAanpAXeHNa OCpHBaETCH, [POMCXOMUT De3Koe ero yMeHbDeHMe A0 YpOB-
HA =200 B, najee Up MPBKTHYECKY He B3a8BUCHT OT TOK2 [0 BeJHMYMHH
TOK2 =2 A. ABTOpPH OCBACHANT IIOABJNEHME VKABAHHHX S-00pPasHHX
XapaKTEeDUCTHK yBeJwyeHVeM KOHIEHTDAlyM ILIasMHd BCASKCTBHE HOHMBA-
UMM DaclHJeHHHX aTOMOB MaTepuala KaTona.

Vccnie IOBAHWA 3aBUCUMOCTER TOKa paspdAfa OT Be WUMHH Hampd-
KEHHOCTH MarHATHOI'O IIOJE OTpakeHH B padorax [37+401. Iloxazsaso,
4YTO TOK paspAis JMOo BO3pacTaeT C POCTOM HABODAKSHHOCTH MAIHAT-

HOTO [CJiA, HEODEMED B DAa3pAxsaX B UWHHIDHYECKOM MErHEeTpOHe K B
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KOMOHHMPOBAHHOR CHCTeMe C IoJHM KaTogoMm [37,381, jwmsc 3aBuCH-
MOCTH Ip(H ) MMEeeT He3HauNMTeabHHR MaKcuMyM [39,401.

Mozesb KaTOZHOTO CJOA TJelleroc paspaia B IIONEPEYHOM MarHMT-
HOM moJie IpelCcTaBseHa B [411. [IoKasaHo, 4YTO BHJWMEHWE MATHMTHOO
TIONA YREJMYMBAaET KATOJHOS MaJeHME IIPY M8JHX [IAOTHOCTAX TOKa M
yMeHBEAeT ero mpH COXbEMX. B pel3yibprarte BAX, TOCTPOSHHAA B KOOpP-
TuHaTax UK—ln J CMemaeTCA HA BReJHMYHUHY B/Zln(zwefra ) B CTODOHY
CONBHMX TOKOB (W - IMKJOTDPOHHAA 4&CTOTa, T — BPEMA DENSKCALMHM
BAEKTPOH2), 4YTO OBHAEYZET COOTBETCTEYHEe YBeJMUeHWE HODMAJLHOR
IJOTHOCTH TOKA. BHBEJEHH YCJOBHMA HNOJOCHA KATORHOTC CJOA B OTCYT-
CTBHE ¥ IPU HAJMWAM MATHUTHOTO nmojd. TeopeTWvecKkasd MCAedb pasp-
A2 HUSKOTO HaBJeHMA C 3aMKHYTHM JpeldoM BJEKTPOHOB, pes/MByH-
HerocA B MaTrHEeTDOHHO® DaCTHJIMTENLHON CHCTeMe ¢ TYIHNYHEME IJd
TEXHOJNOTHIECKOTO [DUMEHSHMA HAMAla3CHOM NapaMeTpoB, NOCTPOSHA B
padore [4Z]1. [lonyyeHH OJHOMEDHHE DemeHMa, OIMCHBANEWE IaDaMeTDH
IAasMd HE DaBJMMHHX YYACTKaX pal3paZHOTO I[POMeXyTKa: TeMHOM
TPHKATOJHOM CJIoe ¥ BOHE IIPHKATONHOT'O CRedeHuA. [IoCTpOSHAa METOIH-
K& pacueTa BOJLT-BMISPHOR XADaKTEeDHUCTHKM paspAna. Kpome TOro
npeLAOKeHa MOIeNib B3amMOAeflCTBUA MOTOKOB DACIHACHHOTO BEEeCTBa H
padovero rasa NPUMBOAANETO K CHUXCHMI KOHLISHTDALUMH ras3a B OoCAacTH
KaTONHOI'O CREYSHWA ¥ DOCTY Da3paAfHOro HalupaxeHMA. PacveT BAX mo
YKa3aHHO# MONSJ M TaK Xe L2eT MOHOTOHHO BORDACTAWNYY 32BUCYMOCTL
Up(Ip) CTaCMMBHDYImMylca Ha ypoBHe 400+600 B mpu ILIOTHOCTH TOKA
0.04+0.1 A/cmz, YTO YIOBACTBOPHTEJBHO COTJACyeTCd C OKCIeDUMeH-
TOM. B TOXe BpeMA BHBHBAEeT COMHEHME ILIOTHOCTE TOK& B CTALMOHAD-
HOM pex¥me (go 0.3 A/CMZ) » HCIOOJb3YyeMad aBTODaMH JAJA CDaBHEHMA C
pacJYeToM.

VaMepeH0 JIOK8JAbHHX XE8paKTeDNCTHK ILNaBMH CTALMOHADHOTO Dal3-
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pAng, TaKHX Kay TNOTHOCTE: I[LASBMH ni H SJeKTDOHHaA TeMiIepaTypa

T a Takke DPaiialbHHX pacnpexeﬂeﬁnﬁ DTHX H8paMeTpOB B ZKCHAJBHO

e!
CHMME TPMYHHX CHCTeMAX NOCBAmESH LeJHHE paz paéow [43+4b51. Hampumep
B ILIOCKHX MATHETPOHHHX cHCTemax (43,441 CHAM HOCTHTHYTH [JIOTHOC-

-3

TH HOHOB nizIO1O+3.5 102 oM™> 3AeKTDOHHHE TeMiiepaTypd 20+-5 3B

IIpY HTagJneHusX padoyero raza b 1073+2.5 TOP COCTEBETCTBEeHHO. CXema
pKCirlepyMerTa [43]1 mpeacTaBaeHa Ha puc. 1.3. BesnraHa MarHUTHOTO
IOJs ¥ MOBEPXHOCTHM MarsmTa pocturana 1600 T'c. B xadecTme pasdoue-
PO TPaza MCICJAL30BaJCA 2PrOH IPH JaBJEeHMH 2.5 107%:2.2 TOp. 3JEK-
TPOHHAEA ILACTHOCTL M TeMIeDaTypa W3Mepa/Mich C TIOMOHLK 3CHHa. IIo
TOKY Ha BOHE CLEHEHA ¥ CKOPOCTh ApeWda 3JeKTDOHOB B HalpaBIeHMM
ExH. WoHHaa TemmepaTypa W3MeDANAch C IIOMOHDBI B3JASKTPOCTATHYECKOI'O
gHa/MBaTopa. MexcumaJdbHad SJEKTDOHHAA TeMilepaTypa Hallnaanach B
o0saCcTH NpUMHKaKme! K OCH CHCTEMH Y TOBEPXHOCTH KaToza (~83B).
MaxcumManpHad [LICTHOCTD BJEKTDOHOB COCTEBAANE 3.5 10"%cu™? u Onaa
CpasHMMa € HMOHHOR IJIOTHOCTBW. OCHApPYXeHO, YUTC B OCJNacTW IEpreH-
JVKYJAPDHOCTY SJMEKTPUYECKO'0 ¥ MArHMTHOrO mHoJje# oTHOmeHue Npefido-
BO¥ CKOpDOCTH Vﬂ K TemnoBoR V, 0CTaeTCA NOCTOAHHORA BAOML Z ¥ COC-
TapAaeT ~0.00. ZOHJOBHE U3MEDPEeHMA IIOKalsai, 4TOo VK=7.8 IGS cM/C,
10 ecTh V _=I1.5 108 CM/C, 4TO COOTBETCTCBYeT 2JEKTPOHHOR Temiepa-
Type >6358. l3MepeHMd MOHHOR TemIepaTypH MOKa3asm, 4To TizO.6+I.2
3B, T.e. OTHOWEHWEe OSJEeKTPCHHOR M WOHHOE TeMIepaTyp COCTaBWio
23+D.

B asanorwgHOff cHCTeMe IpesCTaBJieHHON B paloTe [441 paszparn
3aKUTaJCA TIPY CJeIYWIMX YCJOBMAX: HABJeHMe p=5 1073:3 1072 TOD,
padoun#t ras - aproH, MaTepHan KaToka - Menp, Das3paiHuit TOK =~0.1
A. MsKCHMManbHO IOCTUTHYTHE SJSKTPOHHAEA MJOTHOCT: ¥ Temiepartypa

cocTaBiAJL L
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I. p=6 1077 10p, n 10" e, T 220 =8

2. D=2 1072 0P, nezS IOID oM™ . Tez5 9B
TO eCTh INOBHUICHNE HABACHMA HADAAY C DOCTOM KOHUEHTDALMM MOHOB
Op¥BOIMT K CHUXEHVH BJCKTDOHHOM TeMieDaTyDH.

ficcre ROBAHNA 3aBUCHMOCTEH MOHHOH KOHLEHTDAUUM ¥ BJeKTDOHHOR
TeMiepaTypd OT TOKa paspaia B ILIOCKOM MarHeTpoHe [45]1 mokrasam
NPaKTHIECKK SHCIOHEHLUMANLHHR DOCT ni(Ip) ¥ Iajaniyve 3aBHCEMOCTD
ZE(Ip)’ (puc. I.4) ONHAKC y3KMM mMana3cH TOKOB 50+I50 MA He
NO3BOJAAST CHeJaTh o0u#Me BHBOIH. TaM Xe TIPUBOIATCA DpaiUaJsbHHE
pacrpeliesieEnd YKaBaHHHX I9DaMeTpOB, IMOJYYSHHHE BOHJOBHMM M3Mepe-—
HiAMM. FPacipenensxHue n,(r) ¥MEeT MaAKCHMyM B OOJaCTH MaKCHMyMa
Pal#aneHOR COCTaBAAWIEN WHAVKIMM MaTHATHOTO HOJA ¥ BHDAKeHHHR
TpORaA BAOAR OCH CHMMeTDVMM BJeKTDOIHON CHCTEMH. “ SRR

BakHeM [18DaMeTpOM DaBpAlia, BJMAKGNM Ha eI'C BOJAbLT-aMIEDHYD
XapakTepPUCTHKY , ABJASTCH TOJEMHA XKaTORHOTO CJoA. [I0 MHEHHK aBTO-

poB (46] 3aBUCEMOCT: 3TOH BEJMYMHH OT II2DAMETDOB PaspANa MOXeT

_ g1/1071/5
OHTH OPEACTABJCHa B BULE W = 94.7 -mEZ7§—— [cml. B paGorte

(471 menaeTcA IOIMHTKA HAa OCHOBe DelieHMs ypaBHeHua [lyaccoma nnd
KaTOJHOTO CJIOA C yYeTOM M3MeHeMsa IOoNepevyHol MOIBUKHOCTH DJEKTDO-
HOB B MaUHWTHOM NOJE DacCUMTaTh KaTONHOe IafeHMe U, B 32BHCHMOC-
T OT TOK@ ¥ HAaNpAREHWA DazpAla B THIMYHOM LJA MaTrHe TPOHHHX pac-
MHIATEEHEX CHCTEM JHalla30He [apaMeTpoB: Ar, B=700+I300 TIc,
p=IO‘4:—IO“I TOD, Up=250+600 B. 'HnCcleHHHe pacueTH ¥ K3MepeHuA
SHEPreTHYECKOTO CIeKTDa WOHOB IMOKa3aJM, 4YTO KaTORHOe IIajeHue
cocrariaseT 75+90 % OT MHOJHOI'O Da3pARHOTO HAIDAKSHUA.

0C30p WOHHHX MUCTOYHMKOB Ha OCHOBE MarHeTPOHHHX CucTeM [48]

OATBEPRIAET THIIYHHE IapaMeTpH pa3pafa And MarseTDOHOB, padora-
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OIMX B CTIUMOHADHOM peX¥Me, HaUDUMED IJd ILIOCKMX MaTHeTDOHOB
IMAla30H NaBjeHul! COCTaBAAET 10745 107% TOD, UpzSOO B, IpzD.I A

Paz paloT MOCEMHEH DaCCMOTDEHV DasPAficB B CHelUMajbHHX
yotpoficrBax. Haupummep paspazsoe ycrpoftereo puc 1.5 149,850,511
IpeACTaBAAET COCOR CHCTeMy M3 HBYX ILIOCKMX KOJBUEBHX SJEKTDOHORB,
MEXIY KOTODHMM COBJ2eTCA OJHODOIHOE SJeKTPHYeCKOe Mofie. MarsEmT-
HOe TIoNe ¥MeeT KOHIWMTypaiMp THa "AHTHIIDOCKOTPOH" H COIVIacOBZHO
¢ reoMeTpHeft SJEKTDPOJOB Tak, YTOCH B DaspAJHOM IPOMEXYTHe pamm-
anbHad cocTaBMmmas B, oun% MaKCHMaJbHa, [Opu4eM

B»B,; L > 1; L
78y
YrBr V2B,

1 - mApMHAa BJEKTPOXOB, d — DACCTOAHME MeRIY BJAeKTpoZamm. Makcu-

> d, rae

MalbHOe 3HeueHMe B, Ha ocu cucTems mpw 2=0.1 M cocTaBigeT =I1000
Ic, a MakcyMaJipHOE BSHayeHHme B, B ILIOCKOCTH CHMMETDHH . CHCTEMH
cocraBasger =350 Tc. MakcuMmaapHOE padoyee HaIpAKEHHE COCTABAAJO
~3KB. _

B omiCcaEHOM Da3pANHOM YCTpORCTBE B 32aBUCHMOCTH OT IaBJEeHWA
padodero rasa OHAO OCHAPYXEHO TDM BHIA paspdAfga: 1. IPH BHCOKHX
IaRJCHMAX (IpaBasd BeTBb Kpuso# IlameHa) - CHJABHOTOUHHHE Da3pax C
HaIpAXeHWeM TOpeHMA cJaCo 3aBUCANEM OT CWJH TOKa; 2. [P ZaBje-
HUAX COOTBeTCTRYKIMX O0nacTy MiHuMyMa kpusol [lamera, nomnepevsos
MaTHUTHOE [IOJe OKaszHBaeT CHMJALHOS BJMAHME HA HalupaAKeHWe ¥ KDPYyTH3-
HY BOJbLT-aMiepHoM xapaxrepucTHRE (BAX); 3. npm Conee HMBKHEX
IABNCHUAX, KOPX3 B OTCYTCTBME MarHMTHOIO IONA DaBDal He 3a¥ura-
erTcd, KpyTusHa BAX He 33BHCHT OT MarHMTHOTO IOAA. MeToOM Iasa-
WEErO B0HA2 KNS BCEX TPeX DEHMMOB CHAC WBMEPEeHO pachpefefeHye
IOTEeHIMaRa B MEXSJEeKTPOoZHOM B3a3ope. Ha puc 1.6 mOpenCTaBsieHO

pacnpefesieHNe NOTEHLMANA LA CHABHOTOYHOTO DeXWMa paspaia. Bux-
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T
2 @ V]
P
\ 1000 BI‘= . = - B
=
B ESS 7 Y SOy = 70 T'c o 5 °
r o
.-q-m‘/ \ ;—f‘ s ® 200 Te
=Tt j 7 790 I ma : oz s e
N e os ¢
¥ - ¢ s e 300 T'c
N/ 5
8
X : 4
0 1 2 dloml

Puc.I.5 PazpanHoe ycTpo#cTBO C Puc.1.6 PacmpeleseH¥e IIOTeHUMANA
KOJBLUEBHMA 3JEKTPOZEeMH B KBAZDY  INA CHABHOTOVHOTO DeX¥Ma paspdla

NONRBHOM MATHMTHOM Iose [5C]. Ip=50 M4, D=2 IO"1T0p [43].
Uivi | Uivi
o i o
1000 B =0 _ Iyra 800 | _ Cu
-]
» \*m 70 Tc . o
500 b9 ™ n* , o
- 8o e = 140 T'e 400 . . o
2¢ 7 300 Te 4T : ?
Ayra
- IT4]
i S A H i i
o 200 1500 IimAl 1 10 100 1000
Puc.I.7 BAX paspana B KBaIpyIOiAb- Puc.I.8 CHABHOTOVHHE DeiuM
HOM MarHHTHOM IIOJe (CHABHOTOYHHHE paspaga [631.
CTauMOHapHER pexmM) [BI].
U{B] - 1 Ui{xB1] )
500[_ @ = | = s 15 L ] .
- o [a] | S =] g o 1 R .
3 = .
=5 C: e 2 & ©o & & © © & © 02
D -
400;.%: 44 o + o a & e o e ; 6 . ? 3
: «% k4 > = x x 3
* 5 I14] g I14]
300 i H O i i i
500 1000 1 2 3

Puc.I.9 CAIBbHOTOYHHE (2) ¥ BHCOKOBOABTHHE (J) pexivu [(64+66].
a. I-Ar, p=2 10 °Top, B=670 Tc, 2-B=I360 T'c, 3-B=I800 Tc, 4,5-F,,
H,, 6. He p=I 10 ’rtop, I-B=I360 T'c, 2-B=9I0 T'c, 3-B=670 T,
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HO, 4YTC C pOCTOM ME8IHMTHOTC IIOJA OCNACTh KATOZHOTO [I3ZeHHA IK
yMeHbpmaeTcA. MBBECTHO, 4TO 1 JANA SHOMAJBHOTO TJEWHero paspais
VMEHBHGETCA C POCTOM I2BJASHUA, [O3TOMY MOXHO CUYMTaTh, YTO IJA
CHIPHOTOYHOTO DPEX¥Ma CTALMOHADHOTC DaspaAla YBeJMUYSHMe MATHUTHOTO
IO SKBHBAJEHTHO YBeJWMNEHMB HaBJeHuMda paldouerc raza. Karoxmuoe
nafeHre TOTeHIMaj a DU S5TOM TaKke yMeHLmaeTCA, TOTHa KBK RHOJHOe
najeHMe crxado pacTeT ¢ yBe/mdenwe B.,. Pasmep NMPHAHONHOTC CJIOH He
3aBHCAT OT B,, UsyuyeHue B3BaBHCUMOCTER HalpaAXeHMA Daspaia OT TOKA

Up(I y [49] B of0aacTH OOABEKX TOKOB (CTaUMCHSDHHX) IIOKasalo

Haﬂnine DeXUMOB Daspaia BOJbT-aMIepHHe XxapakrepucTuxu (BAX)
KOTOPDHX IIpeXCTaBJeHH Ha puc. 1.7 B ofxact# {(pd) COOTBETCTBYWmEH
MVEMMYMY ¥ T[paBoft BeTBM KpuBO# [lamena. Jns Ar sra o0nacThb
UPVHALNEKUT IUANa30Hy JaBieHuit 2 107 <P<2 Top. OcoGeHBOCTRER 3TOR

rpymmH KDYBHX UP(I ) ABJAAeTCA TO, YTO KpyTHsHa BAX dU/dl ® Ham-

P
pAXeHME TODEHMA pas3pAfa yMeHbHAeTCA C YBeJMYeHHeM MOmepevHoR
cocTaBJAe MHAYKIMM MarHMTHOT'O I[I0Jid. BIMAHME MaTHATHOTO IIOJA
HA XADaKTeDUCTHKM B 5TOM CJydYae TAKOe ¥e , KaK OHJO OCHEDYKEeHO B
CHCTEMaX ¢ TIOJHM KaTOROM B MarHUTHOM Ioqe [52]1. OTMEeUeHO Takxe,
4TO ¢ pocTom B, KDUTHYECKM! TOK INPU KOTODOM DaspaAi NePeXOoIuT B
Iyry BO3pacraeT #, HAUpDWMED, B a30Te IpH Ber4O Fd IZyra He BO3-
HUK@eT BO BCEeM MMAA30HE UBMEDAEeMHX TCOKOB. B TAKOM Da3paie pas-
BHBAWTCH HUBKOYACTOTHHE KONEGAHWA, KOTODHe B HEKOTODHX CJAyYadx
CTal0WMBKDPYNTCA METHWTHHM IIOJEM.

MpyMepoM  CTAUMOHADHHX KOMOMHMDOB2HHHX CHCTEM, HABIAKTCA
ycrpoftcrea (531, coverawmye paspal B TIONEPEYHOM MAarHUTHOM IOJe C
PaspAfCcM B IIOJOM KaToXe. bojbmafd IJIOTHOCTH TOKE JNOCTHIaeTCa IpH
IaBieHMAX paovuero rasa COOTBeTCBYKEMX SQPeKTy NOJOr0 KaToxa.

BOSMOKHOCTE MOJYYeHWA CHJIBHOTOUHHX (ODM CTalMOHApHOTO paspaia
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IpW yCNOBMM COXDaHERMA JOCTATOYHO BHCOKOIO HANpAXSHWA TI'ODEeHUA
{(=300+700 B) Ohas HCCAEJOBEHa B yCTPORCTEe ¢ NPOfMIMDOBSHHEMM
OOJHMY BJEKTDOLaMM, NOMEeMEeHHHMM B MATHHTHOe IOJe ¢ KoHfMrypaumelt
T2 "AHTHIIPOOKOTDOH". [podmabr BAEKTPONOB COBNAZAX € CHIOBOHN
JMHMeR MaPHMTHOI'O IOJA, YTO OCeCHevMBAJC BIaUMHYD IIepPHeHIMKYJAAp-
HOCTD 2JIEKTPHUECHKOTO ¥ MarHUTHOTO IOJe BOJMBH ¥X IIOBEDXHOCTeR.
JCJNOBNE NEDPNEHIMKYJADHOCTH IOJell BOJWBH BCefl IOBEDXHOCTH KATOAR
OPUBOAAT K OCJeTrdeHM UPOCos ¥ YBeJMUYeHWN TOKE paspaia. PadoummM
ra3oM ABJAAACA apror. [Ipy papiemax =0.I+ITop O/ HOAYYEHH CHUIL-
HOTOVHHE CTalLMOHADHHE DEeXVMMH paspalia, XapaKkTeDUCTMKM KOTOPHX
GHaJOTHMHH NOJY4YeHHHM B yCoTpOMCTBE C© JUCKOBHMM 2JKTDOSAMHA,
prYeM IIPM TOKax, TpeRHmapomux I[A, paspar Conee ycToRuMB, 4YeM B
YyCTPOMCTEBE C IIOCKMMM SJeKTpoiamu. [IpM MCCHReZIOBAHMM 3ZaBUCHMOCTU
TCKa palspdna OT HnaBJjeHMA CHJO OCHADYKEHO CYWEeCTBORAHNME ele OIHO-
'O CHJBHOTOMHOIO DEeXMM& DM HM3KUX JaBieHWAX. ( YMeHBHCHMEM JaB-
JAeHRA 10 10”3 TOP B Ar HalJwZalioCk aHOMAJLHOS BO3DACTZHME TOKa
paspaga 0e3 IEepPeXOZa B IYTOBOM DexvM. Pa3paz IpM 3TOM KOHIEHTDH-
POBaACA B LEeHTDE CHCTEeMH M TOK Daspafa HOCTHTaR 2 A.
HeoOX0MOCTh TIOBHHEHMA MOMHOCTH paspaia ¥ IOBHNSHWA ILIOT-
HOCTH IIfa8MH TIOTPeCOBaNO IPMMEHEHMA MMIIYJABCHOTO WJM KBA3MCTALMO-
HAPHOTO DexMa. JKCIePMMEHTH, TDOREJEHHHE XJf MarHeTPOHHHX CHC-
TEM pas3/irMHON TeoMeTpMH, OOKAa3a/W, YTO CYHeCTBYNT DEXMMH pas3pda-
JOB, He Iepexojamie B AYry IIpH 3HAYMTEJRPHHX BeJIYMHAX TOKOB. B
CBEDXILIOTHOM TJenlleM paspale, [HOJYYSHHOM B yéTpoﬁcTBe THIIa
"OODEMEHHHY MATHeTDOH" KO8KCHAJbHOM IIMJHMHIDUYECKON reoMeTpHM

JOCTUTHYT paspAfHHit ToK I1.~70 A mpu U_=~400 B, IAMTEeJbHOCTHEH

p b
WY ABCE TKMHzSO MKC. IIMOTHOCTL ILIABMH IIDH STOM COCTaBARET

n f_mzz oM™S (54].
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[omHTKa MONyYeHHA OIHOPOIHCOH [L1a3MH C ILIOTHOCTHH aIGIE+1014
M2 ¢ OTPHBOM BJACKTDOHHOR ¥ HMOHHON TemmepaTyp C [OMOMbI VMITYAbC-
HOT'C CHJBHOTOYHOIO Daspalia THIIE Heanﬁ%scxoro {65,561 mnokazana
BO3BMOXHOCTE COBJEGHMA B TAKOM Das3pale ILIaBMeHHOrO CTosta ¢ ILHOT-
HOCTBB 15 104 oM. OKCIIEPYMEHTH [POBOJUJMCHL HA YCTAHOBKE
"MHAP", mpeZcTapidlmyn cofofl XBa YI2ASHHHX HA DacCTodHMe 2.4 M
KaTona, DaCHOJOKeHHHX B TPOCKaX MarHMTHOTO NOJA IPOCKOT/poHa. B
UEHTpE CHCTeMH DAaclOoJOKeH KOJblepol aHon. PalouvM Ta3O0M ABAAETCA
BOACDCHE NpU IaBJACHMM 1071074 TOD, HaUANLHOE HampAxeHwe 60 KB
[551 1 20 xB [56], HAUPAXEHHOCTL MATHWUTHOrO moad 25 KI'c # IR Kl'c
COOTBETCTREHHO. TOK paspdAia EMeJ KoJeCaTeJbHHM XapakTep C aMILM-
ryzam 60 ¥ 20 KA ¥ BpeMeHeM NOJHOTC 3aTyxamma 80 u 70 MKC.
YohoRua paspaia OCeCHevYMBAaJM MOHM3ALMOHHYD NLJMHY Nposera BJeK—:
TpOH2 BHAUMTENLHO MeHBUY®L, UeM JAJMH2 paBpAgHOTO [POMeXYTHE.
IMaTHOCTHKA OCYHEeCTBJAANACEH JaB3€DHHMM MEeTOIAMM, C NOMOMbH JBONHHX
B0HEOB # [0 IOTOKY He#TpadcB. B pe3yJbTaTe NONMYYSHE MEKCHMasbHad

KOHHEA IILIOTHOCTH JO nizV 1615 oM™

, OIHAKO BJNEKTPOHHAA Temiepa-
Typa B 9TOM cJy4ae He npeBHmana 1.3 8B.

VYBesWyeHWe peRpPANHOTO TOKA BHBHBEeT I2PEXON AaHOMANBHOTO
TACOEETO PaspAka B AYroBo#l, ONHAKO Haj/Muie HEONHOPOXHOTO SASKT-
PMYECKOTO [OJH, COBJZABAEMOr0 MOJHM KaTOXOM, TEK X6 KaKk U Hamrme
HOTIePeYHOPO MarHWTHOI'C II0J4d, MOBBOJAET HNONYYHTE CHABHOTOVHYER
Gespyroeyn $opMy, T8K HaBHBaeMHE CBEDXILNOTHHR® paspax [(57+601.
CBepXILIOTHHI Da3paAi HUCCAeNOBasCA IPH JaBjaeHwyd 5 I07"+I Top B
UMITyJLCHOM peXuMe IIpM TOKaX IO 2 KA ¥ JUMTEeNBHOCTH MMyJabca 50
MKC. YKasaHHH{l DPaspAi XapakTepU3yeTcds SIHauWTeNbHO Cojpmedl 4eM B
3HOMAJIEHOM TJESKMEM paspale ILIOTHOCTBE TOKa =H0 A/CMz, Hanpaxe-

mieM ropemmsa 300+700 B, axcuaasHO! CcuMMeTpHe# CBeTAmMEroCa KOJb-
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LUEBCTO CJOA Ha KaTome. l3MepeHudA pacHpeieeHMA ILIOTHOCTH WOHHOTGC
TOKZ Ha TIOBEeDXHOCTH Karozs [58] mokazaimi, 4TO OCHORBRHAA NOJA TOKa
IPEXOJUTCA Ha LMWIHADHYECKYW® IIOBEDXHOCTE IIOJOCTH KATOJa. Mewmny
[LIOCKUMM BJSKTPOLEMH IIeDeXOol TJASKHErC paspais8 B CBEDXILIOTHHE He
HalJoR28TCH .

{lpexcrapnfeT WMHTEDeC CINOCOC NOJNYYEHMA CUALHOTOYHHX Daspa-
OB, GOXKJOYRIIMACA B HaJOKSHMM HE PeJBADUTEJbHO WOHW3OBAHHHR
a3 B DasPAZHOM IIDOMERYTKE WMIIyAbCA BHCOKOTC Hanpaxerus [61,621
MccrepoBaHUe peaKimM chaadoToudoro (0.5 A) CTaUMOHADHOTC TJEHmEro
paspaia C CEeKLMOHMPOBAHHHM IIOJHM KaTOXoM [62) B aproHe IpM AaB-
JIeHI p=IO'4+IG’I TOD Ha UMIIYJALC BHCOKOI'O HAIPAKEHMA, MepeBONA-
It paspAZ B CUMBHOTOUHHA (X0 200 A) KBaBHCTAIMOHADHHA peXUM
IoKas3aso, 470 IPM IpeBHHleHMM MOPOT'OBOR aMILMTYIH (=~ 3 ¥KB) Hatmm-
BawTCa aHOMaAbHHE DeXMMH C VHTeHCHBHHMM KONSOaHMAMY TOKZ M Hal-
paxeHrA. CHALHOTOYHaA ¢oOpMa B HUKHEeM [HUAna3oHe  AapieHudt
p=IO‘4-:-ID”'2 TOP YyCTaHoB/MBaeTCA JHEbL DM SHOMAJbHHX DeXUMaXx,
CBABHBASMHX aBTODOM C B3DHBHHME ABJEOHMAMM Ha KaToze.

OcoCHif ¥HTEpeC NPeICTABJISKT WHCCASHOBAHMA CHIALHOTOYHHX U
BHCOKOBOJIBTHHX Pa3HOBMAHOCTE# KBA3HCTALMOHADHOI'C Daspala B CHC-
TéMax C 38MKHYTHM ¥ HeBaMKRYTHM IpeliioM 3JeKTDOHOB B HEOZHODOA-
HHX ExH mongx {63+66]. Ha puc. 1.8 mpeicTaBleHH BOJLT-aMIIEpHHE
X28paKTEPUCTHKY CHABHOTOYHOTO PeXMMa, OCHEDYXEeHHOrQB KO8KCHAJALHOM
yorpotcTBe C 3aMKHYTHM Jpeftfom [63]. OKCHeDMMeHTaJbHHE KpPUBHE
yZajoCk HOCTATOYHO XOPOHO OMMCATH HCXONA U3 IPeNIIOJOKEHMA O
CYmeCTBOBAHMM (OECCTOJKHOBUTENLHOT'C KaTOJHOI'C CJAOA.

HccnenoBauusa, CRABAHHHE C COBHAHUEM WHEEKTOPOB M TAY
[64+66], mOKasamM, 4YTO B YCTPO#CTBaX C HEONHODOIHHMM AKCHAJLHO

CHMMETDHYHHMA MOUHUTHEM ¥ SJCKTDHIECKVM IIOJAMM YEAeTCH IIONYyvYaTh
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MomEHe (~IMBT) BHCOKOBOJALTHHE ¥ CHJIBHOTOUHHE WMIIYJALCHHE DaBpALH,
KOTODHE IEePeXOZAT B AYyTy TDY SHAUMTENbHHX BeJVMMMHAX TOKAa. Paspaj
SRUTAJICA MEeRIAY ILIOCKONApaJIeNbHHMY OJJEKTDOSSMM B IIONepPevHOM,
CHABHOHEONHOPONHOM MarHUTHOM IOje LMBHIDHYECKOTO BJSKTPOMAr-
HWTA, PacloJOXeHHOTO 3a KaToJoM (ILIOCKME MarHeTpoH). HccrnenoBa-
HUS IpPOBOMMMChE B ¥MIOYJBCHOM pexiMe. DBpeMeHHHe XaDaKTeDHUCTUHM
AMIIyALCOB MBTHMTHOTO IIOJA M TOKZ2 Daspaja HOoLCWpaJMCh Tk, YTOCH
BpEMEH2 W3MEeHeHWA HAIDAXeHWA TIOPEHMA Dasdpaza OwimM SHAYATEJNBHO
goJibme BPEMeHM MOHMBALMM ¥ JSHOHMBAlMM B32DARCHHHX 4YacTEll B pas-
PATHOM TIpOMeXyTHe. CHALHOTOUHHI DaspAl HCCReROBajiCs B IMANAB0OHE
TOKOB OT 5 A 10 2 KA InA Da3/MVHHX Xapiaem#t D=5 10725 1072 TOP
JiA Ia30B Ar, NQ, HE’

npeesmana 100 MKC. THWIDIYHHE BOJNbT-2MIIEDHHE X2DaKTE[ECTHKKA paspa-

JmMTeARHOCTE MMIYJIBCA TOKE IIPH 3TOM He

Ja TpexcTaBJeHd Ha puc.l.9a XapaxkTep B2BHCHMOCTH Up(lp)oxnﬁaxoa
ZNA DABJMYHEHX apameTpos p, d, B, ¥ poxa rasa. CHaiajla C DOCTOM
TOKA JO HEKOTOpOrO KDHMTHYECKOTrO 3HaveHus Igp=50 A HanpaxeHue
MOHOTOHHO yReJmMumBaerca Ha 50+I00 B, Barem mupu IP>I§p
H¥e Da3pAla NPaKTWYeCKM He B3BMCMT OT TOKa BIMIOTH JO 2 KA ¥ COX-

HANpAKE -

paHAeT MOCTOAHHYD BeJHIUMHY 300+50C B, xoTopadA CYymeCTBEHHO 38BH-
CHT OT MArHHTHOIO MOJA ¥ pOJa raza. YMEeHbleHVe BeJMYVMHEH MHAYKIMM

MBUHATHOTO IIOJA IIPM 3aZaHHOM TOKe I BHBHBaAeT HPAKTHYECKH JMHeR-

P
HOE yBeJMueHME HaNpAKeHMA Ha paspaie Up. HaxaoH npsamoft U?{B)
COXpaufAeTCA AAA DasJMJYHHX JaBieHMd, HO yMeHbaeTCA DM Nepexole
or AT ¥ H,. BeJoraysa Igp IIPaKTHYECKN He 3aBUCHUT OT MarHMTHOTO
moas. OTMeTHM, YTO B AT CWJBHOTOYHHE Da3pAn I'ODUT DM BHAYUTENb-
HO CoNpUMX Hampamenuax uem B N, ¥ H,.

OTCcyTCTBYE BABUCHMOCTH DaspAXHOTO HampAKeHMA OT TOKa HaCmo-

JaeTCA TaKKe B MOMHHX YCKOPHUTEJAAX C 3a8MKHYTHM XOJJOBCKHMM TOKOM
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(67,681, JororpadwpoBaHMe pa3pAfa IOKABHBAET, YTO OH 3aHUMAEST
KOMBUEBYKW OCH&CTL C YMEHBMAKHMMCA CBEYSHMEM OT KarToia K aHouy.
Ha ¢QoHe mMQPYSHO pABMHTOrO CBeY