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OHIWI XAPAKTEPHCTHKA PAR>TH 

A!:FYanLHOCTL TeJ.!l,I. KBmIToBHI cBep:xnpoBo,Itmlllllt mtTe~epoMeTP 

(KCH), ,:cyBCTBl!T8JII,HHM Mt'11l8HTOM KC>Toporo JIBJUI8TCH CB8pxnp()BO,Itlt

ntd KBB.HTOBHI :rmTeppepeHD;IIOHHWI: .Ita'l"mlt - cxmm, npeJtCTaM.118'1' co-

6oA CpaBHHT8Jll,HO HOB!llt npltdop, B OCJioBe paC!oTH KOTOp0I'O JiemT 

)Ola ~3lltI8CIG!X JIBJie:mm:: It:BaHTOBaHJ!:8 Mal'Hll'l'HOro lIOT()Ka H ~KT 

Jlms~com. IIepBue pa6oTH, co,JtepiramBe ;o;eTa.m.Hlllt ruuums nponeccoB, 

llp0l'ICXONDIIHX B BUCOltO'laCTOTHOM CltDl!,Ite, OTHOCH'.l'CH 1t 1967 rOJtY. 

IloOJI8JlY111188 pa3BllTJ!8 '1'80pefllq8CDX lt 9KClI8PDl8HT8JlLHBX ltCCJI8.D:OBa

mtlt B 8TOI o6JJ:ac'l'll npBBeJ!O lt 008.ltUD Ha OOHOB8 KCH BllCOltOtJYBOTBJI

Tem.ma: HSM8pltT8Jll,JDa Cl!!CT8M! uarm!'f0!58Tp0B C tJYBCTBl!lTOJIJ,HOCTl>II 

rn-II re/ \f ~: 1DIItOrumepyeTJ)O», q>eJffOB~TMeTJ)OB, a Tana pa.na 

ymmaJII,ma: yCTaHOBOlt ~ pemsmm ClI8IOl8JD!l3llJ)OBamrux 88.Ita'I B o6Jia.c

'l'H lpl!Sl!IGI TBep.noro 'feJia, IDl3ItOTeMIIepaTypHOI T8pl{OM8Tpmt, MS.D:KnWW, 

6JtOJLOI'lDI, re~l!SHIOI B T.JJ;. 

HaCTOJDltaJI pa6oTa llOCBJDJteHa l!CCJieJlO:arutDI JiyTei cos.u;amm: Ha 

OCHOB8 BHCOKO'IBCTOTHl:IX CltBl!JlOB pa3.1lJl1UIYX KOHCTIJYI'tIOli DHCOltOtJYB

CTBl!T8JJ:LHOI'O KCH, pa6oTaDl!Oro Ha 11aCTOT8X IO MI'n, l! D03MOmtOCTett 

01'0 nplDleHemm B xa11ecne uarmtTOHOTpa B PUIMOpl!TOJIJ,IDCX ClICTSDX 

~ onpe.neJiemm BepxHeit rpammu B8JIKIDIHH 11Jie1tTpJNec1t0ro ,mmOJIL

noro MOll8HTa 8.iteltTpoHa, llp0B8pml[ npmmmra 3:ttmma.lI8H'fHOO'ffl H lIOJIY

itemm MarBJITORap,WiorpaMM. 

AJtTYam.HoCTL BH6paHHol TellH onpe.ne.im:e'l'CJI npel!Q{e Boero Tex, 

'ITO B HaCTOmlt88 Bpewt KCH Ha OCHOB8 BHOOltO'IQCTO'l'BlDC CltBJIJtOB JIBJIJl-

8TCH HaB6oJJ:ee llpoCTHM ll .D:OCTy!IHHM (B O'l'JIK1Dl8 OT KCH C CBq-CltBJIJt9.

D JI JlBYXKOHTaltTHHX JIHTeppepoMe'1'p0B) JmC'rpyM8HTOJI, lIOSBOJIIJllltlD( 

lIOJiy'la'rl> ymntaJII,HO BHCOieyll tJYBC'fBl!'f8Jll,HOCTL lIOC'l'p08BlDIX Ha ero 

OCHOB8 HSllepl!TeJ[l,JDa: CHCT8ll. 0JlH8]t() Clo.n!IIM: 1iaCTL KCH, paspa6oT8H

ma: B CoB8TCXOll Co11se H"sa py6e:so11, da3HPY8T0.I[ Ha CDllt,:tpli4JUlX 

cltBJU(aX, B TO Bpeu xait JlJf,lt sa,Jta'I waxer aur1, aonee ycneeo pemex 

z~0Gir;,,::.~~:~,::u'i"~:-r~'1 

L:t ,·:1~;:v~1m&:'.l 
G~:;s,,,,,-g.ffe'nA 
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C IIOMOIJII,ll CK~OB, E:MellllHX m>YI'YD TOIIOJIOrmJ • .I{eTaJII,HOe RCCJie.itC>Ba

HRe OIITEMaJ.II,HHX napaMeTpoB BHCOitO'iaCTOTHHX CltBR,1tOB IIOSBOJmeT pas

padoTaTI, R RCIIOJ!DSOBaTI, B HSMePRTeJILHHX CHCTer.mx O.ItHOlitH,ICYRTllllHlle 

H MHOrOlitH,ICYKTRBHHe CRBR.ltH, a Ta.IOJt8 rpa.JtReHTOMeTPlflleCKR8 CRBR.ltH C 

OOJll,lllOtt CSasoit RB p.a,D;e CJIY~eB OTRaSaTI,CH OT 1Ipll:M8Hemm CBepxnpo

BO~ TPaH$PM8TOp0B Mal'HRTHOro IIOTORa, HeOdXO.ltBMOCTI, HCIIOJII,

SOBaHRlI ROTOpHX B OOJ!DllllIHCTB8 CHCT8M Ha OCHOB8 CRMM8TplfllHHX CICBR

JtOB IIpRBO,ItHT R yCJIOlm8Hltll CXeMH. 

UMD pa6om. Uen11 HaCTO.lmleil pa6oTH Jmlll[eTcH: 

I. HcCJie,no:amme IIyTeit IIOBlmlemm ~BCTBRTeJILHOCTH 11!.eTO,ita Ha

CTpom CKBH,ItOB IIpH ltOMHaTHOil: TeMIIepaTYPe H cos,namre BHCOltO~ 

CTBRT8JIDHOI CX8MH HaCTpom ~ CRMM8TplrnlHX CltllRJtOB R C~OB 

cxo.ItHol TOIIOJIOI'Jm c TO'ie~ 1t0HTB.1tTmm tit- N~O.,, -li/8. 
2. HcCJie,11;0:amme MeTO.ltOB pac'ieTa ItHJIRH.IU)lflleCKRX CB8px!IpOBO,Ita:

lllWC 9RpaHOB ~ KCH H 91tCIIepm.18HT8JII,H08 :e:sy'ieHREi 9ltp8.HHpYl)lllH 

CBOICTB CBepxnpoBO,Itlllllli!X I01LlIRH,IijlOB C .ltHOM. 

3. 0npeJteJI8HR8 C IIOMOIJII,ll KCH B8pxH81 r~ B8J.IRTmHH 8JieltT

Plfll8CKOrO .ItRIIOJIDHOI'O MOM8HTa 9JieRTpoHa H IIpOBepxa i:Ipmm;ma 8RBll

BaJI8HTHOCTR. 

4. Cos,ItaHJ!e Ha OCHOB8 KCH Mal'HRTORap.ItROrpa(pa, padOTaD!i8r0 B 

"OTltpHTOI" (He 3alltl1Dt8HHOI OT BH8111HBX Mal'HRTHHX IIOJie!} Jia6opaTOpD, 

C IIpOCTOI CHCT8MOI ltOMII8Hcamm q,0HOBHX nepearemmx MSI'HRTHHX IIOJiel. 

Ha:y'iHM HOBRSHa. 0cHOBHH8 pesynTaTH J!I cxeMHHe pememm, OID!'.

camme B padoTe, -IIOJiy1l8HH BII8PBH8. 

I. IIpoBeJJ;eHHHI aruums IIyT81 IIOBHI118RWI ~BCTBRT8JIDHOCTJI cxew 

RaCTpom CKBJ!l,ltOB IIpR ltOMRaTHOI TeMIIepame IIOSBOJDUI paspadoTaTI, 

IIpRCTaBKy x cepdllo1ay HSMepHTeJD> JJ;OCSpoTHocn, oCSecne-cmBallll.Yll IOO

nponeHTHHI BHXOJt IIpR HaCTpobe Cl!IMMeTPR'iHHX C~OB H mrm: cmm

JJ:OB CXO.ltHOit TOIIOJionm. lJyBCTBJl'l'8Jll,HOCTI, paspadOTWIHOI CXeMH :aa

CTpoW 6oJiee 'i8M Ha IIOPJOtOlt IIpeBH!lla8T ~BC'l'BRT8JIDHOCTI, 'l'pa,ttm:OIOH

HHX CX8M. 
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2. 1Ipe.n;7l0:l'.8H M8TOJt pac-qeTa CB8pxIIpOBOJt.lmlHX 8RpaHOB, IIOSBOJIII

DJtHl!; oneHHTI, pa8M8PH 8RpaHOB Kalt IIpOCTebel, TB.It R 6oJiee CJIOlmOit 

ltOH\PRrYpanm!, H80dXO,ItRMHX ~ 38.lltHTH ~BCTBRT8JII,HOro aJieMeHTa KCH 
OT BH8111HHX nepeMeHHHX M!ll'HHTHHX IIOJieil:. IlOJiy'ieHHHe ,ll;7lH IJ;HJilIH.ltplJq8C

ltHX 9RpaHOB C ,ItHOM pesyJII,T8TH pac'ieTa IIpOB8peHH 8KCIIepmt:eHT8JII,HO. 

,llaHo od'LliCH8HHe axcnepRMeHTaJlDHO HadJIJD.ltaeMOI 8.HOMBJDm B IIOBe,neHRR 

SaBJICHMOCTR lt0~8HT8 9KpaHHpOBKR CBepxnpoBo.nmnero IJ;HJilIH.ltpJ!q8C-

1toro 3KpaHa C ,ItHOM, IIOMeuteHHOro B O,ItHOpo,ItHoe 8.ltCHaJlDHOe Mlll'HHTHOe 

IIOJie. 

3. B MaKpoCltOIIJ!1'1!8CKOM OIIHT8 C HCIIOJII,30BaHH8M KCH OIIpe.iteJieH 

BepXHHit IIpeJJ;eJI BeJilfllHHH 8JieKTPH11ecxoro ltRIIOJII,HOro MOMeHTa ROHa 
C: t-3 ,e • IIOJIY'i8HHHI pesyJii.TaT IIOSBOJDIJI oneHRTI, BeJilNHHY Me1tTPH11ec-

1t0ro .ItRIIOJII,HOro MOMeHTa 8JI8RTpoHa. 

4. HCCJI8JtOBaHa saBHCHMOC'l'I, OT opH8HTamm B IIpOCTpaHCTBe H8M8-

H8HHH MaI'HHTHOil: RH.I!YRnlllX B @8PPHTe IIpH IIpRJIOJEeHRR It HeMY 3JI8RTPH

-qecxoro IIOJia:, 'iTO B CBeTe BHBOJJ;OB OdllleR 'l'80PRR OTHOCHTeJII,HOCTH 

MOl!HO TPB.ltTOBaTI, RaK 8RCIIepHMeHT8JII,HYD IIpOB8PRY npmm;m:ra 3RBRB8-

JI8HTHOCTR. 

5. Ha OCHOB8 CHMM8TpJl'iHOro rpaJl;K8H'l'OMe'l'p]N8CltOro CltB1IlJ:8 C 68-

soil: IO CM COS,naH MaI'Hll[TORap,ItHorpaw C llpoCTOI CHCT8MOI ROMIIeHcamm 

q,0HOBHX nepeM8HHHX M81'BHTHHX IIOJI81 H H8Tpa,JtHD;IIOHHOI cxeMOI BH,It8-

JI8RWI llOJI88HOro CRI'H8JI8, pa6oTaD!tH8 B "oTRpHTOI" Jia6oparop:im. 

IIpaRTJJq8CRM µeHHOCTI, padoTH S8.ltJil)-qa8TCH: 

- B C03~aHHH BHCOKoqyBCTBHTeni.HoH cxew HaCTpORKH CKBH,D;OB npH 

KOJWatHOR TeMIIeparype,no3BOnRDJll8ff nonyqa71, CKBH,JtH C napaMeTpOM 
I} ~1'iLit- l I .(,,: ,P ( - HH,!O'KTHBHOCU CKBH,Jta, e, - KPHTHll8CKHff TOK 

,11;X03eqJC~OBCKOro nepexo,u;a, 'Po :. /,i /t-e. • 2, CYl•Iri7 re. cu2 - KBaHT 

MarHHTHOro llOTOKa), 38,ItaHH!lll B y3ROM ~HaII630H8; 

- reopermeCKOM H 3KCII8PHM8HTMI,HOM uccne~OBaHHH CBepxnpOBO

,D;RJllHX IU!JlHHJtPHll8CltHX 3RpaHOB; 
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- COS,ttamm Ha OCHOBe KCH BHCOltOtzyBCTmITeJll,HllX J/lSMepHT6Jll,HHX 
CJ/lCTeM MR onpe,1te.nemm BepXHea rpaHmU,I B8Jlll'mHil 8~8RTI)lA8CKOI'O 

~ 

Jtl!IIOJII,HOI'O MOM8HTa 8~8KTp0Ha B MllltpoCKOIIlAeCROM OIIHTe, axcnep:eMeH

T8JII,HOtt npoBepKH npmmmxa 8KBHBSJI8HTHOCTJ/l Ill nOJIY'I8HRli MBI'HHTOitap

,ltll:Orpa.MM. 

06$8M pa6oTH. J{RccepTanwi COCTOJ/lT HS IIJITJ/l r~B Ill S8.ltJIJRemm. 

Pa6oTa CO,lt8pDT I48 c~ Ma.llil1IHOIIHCHOro T8KCTa, I Ta6Jllm;y, 37 

pHcyHKOB Ill CIIHCOK ~epaTypH HS I02 Ham.reHOBSHHtt. 

CO.IJEPJKAHHE PAEOTH 

B nepBOtt · r.naBe (BB8,lt8HH8) · onpe,1te.neH IIP8.ItM8T J/lCC~e,ltOBamm, 

C<li<>PMYDPQBS.Ha Jl8JII, pa6oTH, o60CHOBSHa aRTyaJII,HOOTI, BH6pamto:8 

T8MH J/l Hay'IHSJJ HOBHSHa nQJIY'I8HHHX pesyJII,TSTOB. 

Bo BTOpott r~aBe Ha OCHOBe :eM8JJitHXCH B Jlll'.TepaType .ltaHHHX 

pacCMOTP8HH OCHOBHH8 IIPmmmIH pa60TH KCH C B1I-CKBll,ltaMll1 BOnpOCH 

onTHMHsaium KCH no napaM8TPY CMSJ/l k2 Q • IIpoaHMHSHpOBSHH nyTH 

nOBHlll8HHH tzyBCTBHT8Jll,HOCTH KCH no MarHHTHOMY nOJID sa C'I8T l!Cil~ 

SOBaHHH MHOrOim,D;yl'tTHBHHX CKBH,ltOB C 60Jll,IIIOtt MOnta,ttl,ll KOHTyp0B 

KBa.H?OBaHHH /I/H CBepxnpoBO.ltlilll81'0 TpaHcqiopmTopa MarHHTHOI'O 

IlOTOKa. 

B TJ?8TL8A r~e Ilp0B8,It8H pactieT OilTHMaJll,HHX napaM8TPOB cxe

w HaCTpOttKH npH KOMHaTHOtt T8MIIepaType CHMM8TPJ.lt!HHX CRBH,ltOB ll 

CKBH,ltOB CXO.ItHOI Tono~OI'lm. PaccMB.Tp:HBaeMaH CX8Ma HaCTpOft:tm: npe,1t

CT~8T co6ol ROJre6aTenHHI ROHTYP, BH,ltYETHBHO CBJISa:HHill co CKBH

.ItOM H Ill!TaeMHlt Ha peSOHSHCHOI 'IaQTOTe OT reHepaTopa B1I-TOKa. 

lfSMeHeHJte conpoTRBJiemm TO'Ie'IHoro ROHTaRTa CKBH,lta B nponecce ero 

HaCTpOttKH IIPHBO.ItHT R COOTB8TCTBYmt8MY l'ISM8ll8mm HaIIpmEemm: Ha ItO

~e6aT8JII,HOM KOHType. BeJil!1mHa OTHOCJ/lT8JII,HOrO HSM8H8Hml Hallplill8Hrul 

Ha KOJre6aT8Jll,HOM KOHType B Tpa,JtHill'(OHHHX cxer.mx: He np8BH1l!a8'1' 

H8CKOJII,KHX Ilp0Jl8H'l'OB, 'ITO saTpy,ltHHe'l' IIJiaBltYII pery,mpomty C0Ilp0Tlrn

H8HHH roqeqHoro xoHraxra npH Hacrpoaxe CKBH,Ita. 
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Pac'IeT IlOKaSHB88T, 'ITO MR CHMM8'1'pJ!lllmX CRBH,ltOB tzyBC'l'BH'1'8JII,

HOCTL M8TO,Ita YB8JIHlmB88TCH, ec~ IlOM8CTlITI, B CB060,ltH08 OTBepCTHe 

OKBH,Ita ~ppiITOBHI CTepxem., sqxp8KTKBH8JJ MBI'Hl!THSJJ npoHHJlaeMOCTL 

ROToporo fl>> I• MaltCHMBJII,HSJJ tzyBCTBJ/lT8JII,HOCTI, IIPH STOM MOlle'l' 

6HTI, no.nyqeHa B cxeMe, pa60118J1 t[8CT0'1'8 KO'l'Opott ~SKa R OilTHMa.!Il,

HOI W == <j-'-+ 1) Rm,n / fl L , r.ne L - Im,D;yKTHBHOCTL OTBepcTIDI 

cltlm.lta, Rm;n - conpoTRBJieHHe 'l'Otie'!Horo KOHTSKTa cxmu:ta, cooT

B8TCTBYlllll88 MSKCmmJll,HO ,ltOnyCTHMOMY KPHTJA8CKOMY TORY / 2/. 

HcnOJU,80BaHlI8 cxeMH HaCTpottKH C OilTHMaJII,HHMH napaM8TpaMH nosBO

JIR:8T IlOBHCHTI, tzyBCTBHT8JII,HOCTI, M8'1'0,Ita 6o~ee 'I8M Ha IlOpg,ltOR no 

cpaBHemm c Tpa,ltHilllOHHmm cxeMSMH. 

J);Jm aacTpOttKH Cl!MM8'1'pJ!lllmX CKBH.ltOB H CRBH.D;OB CXO.ItHOI 'l'OilOJlO

I'HH c TO'I8'11HBMH ROHTB.KTaMH N&- Al8xOy -N8 y,1to6Ho ncn~JII,SOBSTL 

ce1]1!ttmtlt HSM8pH'1'8JII, .It06poTHOCTJll, IIO,ltKJill'Ilm R H8MY KaTYIIIKY Im,D;yK

TJ/lBH~CTH. C IIOMO!llLII paspa60T8HHOI IIPHCTaBIO! K HSM8PHTeJJD .no6por

HOCTH THna E9-4 Ilp0B8,lt8H8 HaCTp0:ll:Ra.Cm.!M8Tpilt[HHX CRBH.D;OB C ORCH

.ItHJ)O:eammMII B amocipepe BOS,JtYXa ROHTrut'l'HHMH BHHTaMH MR paMH'IHOA 

TO.lllllJllHH ORHCHOit ILII8Hltlt. PesyJII,TaTH axcnepHM8HTOB IIOKaSHBSllT, 'ITO 

OilTHMB.JII,HHM C TOt[KH SpeHH.l! Ha,lt8lltHOCTJ/l TO'I8'IHOI'O ROHTSKTS H ~ 

HOCTH ero HaCTpolxn .l!BJIJl8TCH OKCH.ItHJ)OB8HH8 KOHTB.KTHOI'O BHH'l'a JtO 

ROpH'IHeBO-CHHero IlB8'1'a. ITOJIY'I8HH8JI BHCOK8JI tzyBCTBHT8JII,HOCTI, CXeM!i 

HacrpolRH IIOSBOJlH8'1' HCIIOJII,SOBaTI, ee MR ,ltll:arHOCTHRH COCTOJUllUI 

cxmu:ta B nponecce ero a1tc~ar8ll;HH n xpaHemm. 

B tier:eeprol rJiaBe Ilp0UBJill[Sllp0BaHH MeTO.ItH pactiera pacnpe,1te

~emm Mal'HHTHOro IIOJ[H B OKP8C'l'HOCTHX CB8pxIIpOBOJJ;Hlltl!IX o60Jio~eR, 

06.iranaJJitHX r,;wmHJU)JAecxol cHMMeTpnett n nOMemeHHHX B O.ItHOpo.ItHoe 

BH8111Hee MaI'lmTHOe IIOJie. PaC'I8TH npoBO,W!TCH B paMKaX Mal'HJ/l'l'OCTS'l'J/l

KH, r.ne 88,lta'Ia OBOJtllTCH K pememm ypaBH8HJ/lH .Ila.wraca C COOTB8'1'CT

BYmtHMH rpamtt[HHMH yc~oB:u.rn.m. IloxasaHo, 'ITO MR pactiera ItiJ,Jllm.Iij)l-
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'IIOCRHX CB8pxnp()BO,It!lllllIX 8Itp8.HOB Kalt DpOCTe:ll:men, TaK ll 60Jiee OJIOZ

HOR, KOHipnryprunm y~o6HO ROIIOJibSOBaTL MOTO~ lpYlflmHR rpnHa /J/• 

C IlOMODtbD 8TOro MOTO,Ita B nepBOM npn6Jmxemm paoo~TrutO paonpe~e

JIOlmO MaI'HRTHOro IIOJISI B ~OM OBep:mpoBO~eM URJIHH.Iij)e O ,ItHOM, 

llOM8lll8HHOM B O,ItHOpo,ItHoe BHOlllHOO Mal'Hl!THOC IIOJIO, HanpaBJreHHOO 

IIapaJIJieJILHO OCR aitpaHa: 

- -{ aoso J /2 t;l]Z ~["zF Vp;lr,(p,)Vclz(p,tJsh(qt;' /p,rJc [p,Cz+- J~ 

( p1 = 3, 83 - nepnd: xopeHL ypaBHOHHII JJ x) = 0 ) , 
H nepilOH.JnmYJmpHO OCR aitpaHa: 

H---1 4320 _L 0. ,l 
-V '{ji, 1 (A )Vc h.G t) hG eJ J/p,rJcnfflUt)Jcos 'f1 t,i,'fl 1 1 f C p, lS'. f, 

(I) 

(2) 

( p, = I. ~4 - nepmdl: KopeHb YPaBHOHHJ! fx-2 ( X) = 0 > ' 
r~o /4 ( X) - fPYHKitWI EeooeM n -ro noJ)JI.Wta, r - paooTOmmo OT 

OOII 8RpaHa, e -r.ny6RHa 8Itp8.Ha, 2 - paoOTOJUmO OT OTKpHTOro 

KOmi;a axpaHa, l{J - yron Meir,ey HanpannemieM nHemHero nonepe-cmoro 

MaI'ImTHoro llOJIII l!I BeKTOpoM y= • 
C no:.tODtbD KCH co onep:mpoBO,Mlltlnl TJlaHOfPOPMaTOpoM M!ll'Hl!THOro 

llOTORa pesynTam pao'l!eTOB DpOBOpeHH 9KOil8pm.:8HTaJlLHO ,Jt1IJl TO'll8K, -

JIC~ Ha OCR ~B'IIOOKOI'O 8ltp8JU\ 0 ,ltllOll. Paoxo3Jtemte 8ROIIe

p.maHT8Jll,JIHX ;nammx O paO'llOTHott SalmODOOTbD B ony-qae rutonan.Horo 

BHemrero r.mrmITROro llOJLII 061>slotmoTO:t HOIISpaJIJIOJIJ,HOO'l'I,I) OOH nep-,, 
B!JlmO:it Ra'l'YliOOI 'fPS.HC~pMaTOpa IIOTOK8, nanpaB.lIOIDm BHCIIIHero ~~ 

HOl'O IIOJL'I lJ OOll eitpaHa. IlOJIY'l!CHHWi 8ltOIICpmi8HT8JILHWI 88.Bll:CDOOT:& 

yxas:imae~ HQ HC06XOJtHM()CTL IIpl[ pao'l!eTO OBCpXDpOBON!Dn!IX 8ItpaHOD B 

llOl)Bj'i) O'lOJ)O.Jn, y,n'I'fHB8.TL mm60Jieo npommaDJIY!O nonepetmyJ> COOT~ 

JIHr.i\Yil I!.'IO!lillfll'O KU'IUI'l'HOro IIOJISI. 

Il.T?f3.'t l'JW.Ba IIOCBmlt8Ha npm.ceHemm KCli D Hny,mHX HOCJICJJ;OMHlmX 

ll OO~Op.."t!IT OICicmme TpCX BBIIOJIHOHH!a C ero llOOO!lll,D 8ltCllOPDOHTOD. 
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B nepBOM 8ltOll8plll(8HTe onpe~eJIJtJW.CL BepXH!Ul rpaimnEl Be.Jllt'lmHH 

8JI8KTpl!'ll8CltOI'O ;ltHIIOJlLHOrO MOMOHTa ( 8,IU;f) 3JI8KrpOHa / 4/. Hecoxpa

H8HH8 DpOCTpaHOTBeHHott 118THOCTH, o6HapyxeHHoe B OJia6HX BSam.«>~eff

OTBJIJDC, B Haln;eHHoe B pacna.itaX KO 

-MesoHoB Hapyme:ime T - mma

pzrutTHOCTB YKaSHBallT Ha BOSMOZHOCTL cynteCTBOBaHRII y 8JI8KTpoHa 8.IIM, 

BeJIB:TmHa ROTOporo JielmT Ha YPOBHe·rn-23 + 10-25 8•CM. IIpe~cltaS!llla

eMoe Teopze! yc:e:Jie:ime 8.llM aJIOitTpOHa B aroMaX, HMelJlllP,IX HeonapeHHHe 

8Jl8KTpoHH, ~eJiaeT BOSMOXHHM lISMepemie 8.llM 8JI8lt'l'p0Ha B MaltpoOROllH-

11ecROM OIIHTO • .IiirJl 8TOro R o6pasny, C0~8P3alll8MY aTOMH C HecnapeH

mlMil'. 8JI8KTpomum, np:int7I8,1tHBa8TCJI CBJll,HOe 8JI8ltTpl!l'l80lt08 IIOJIO, 

B,ll;OJIL ltOTOporo BHCTpaHBal)TCS: 8.llM aTOMOB. IIOCltOJlLJty 8.JW BCOr~a Ha

IIPaBJI8H BJtOJll, cmma, n6o napamr8.1ll,Ho, JIJ1160 aHTmiapaJJJI8JILHO OMY, 

TO npltl!Ollelme 8JI8ltTpl!'ll80ltOro IIOJllt Iij)J!ll38~8T K B3M8Hemm MaI'HJIITHOro 

llOTOKa B o6pasne, 'IITO MOZ8T 6:sTL saperHCTpl!pOBaHO c IIO?tl>ll!LD KCH. 

B Ka'llOCTBe o6pasna B ettcnepmmHTe BCIIOJII,SOBaJUlCb Ta6JleTxa 

HS BmtOJIL-D;HIIROBOro ipeppna, pacIIOJIOXOHHB.R: MOZJtY 06ItJta,ItltSMB DJIOC

ROI'O KO~OHCaTOpa B Henocpe~CTBOHHO! 6JIHSOCTJII OT O,ltllOJm.ltYltTl!l3HOro 

CltBJIJla. 3JIOR'l'pll'll8Clt08 IIOJie 8MIIJll!TY~Off I 1tB/CMJip:mtJI8JtHBaJIOOL R 

o6pasny B D.lt8 pasHOIIOJISipHHX mmyJil>OOB c 'l!aCTOTOff ""30 I'D;. .IiirJl 

yBeJllr<lemm 'l!yBCTl!llTeJil>HOCTJI HCllOJlLSOBaJICH MOTO~ cmapoHHoro ~e

T8lt'l'l!p0BaHU: no 'lfaCTOTe 8JIORTpJAOCKOro no.u. -B pesyJil>Ta'l'e DpOBe

~emna: RSMepemtlt IIOJiy'll8Ha OD;Omta ,Jt1IJl BeJlJltlHHH 8Jl8ltTpl!'ll8CltOI'O ~

IIOJlLHOro MOKeHTa JioHa F/3
: d,. +3 = (4,2 ± 6,CJ)•I0-23 e 0 cM, 11To 

re 1-3 
o y11eTOM ItO~eHTa ycueHJU1 8.Il.M a.nettTpOHa n :aoHax Fe ~eT 

.lt1IJl 8.ll)I 8JI8ltTpOHa: 

de= (8,I :!: II,6)•ID-23 e•ou • 

Bo BTOpolll 9ltCII8pm&eH'1'8 npe,ll;IIplIHJlTa IIOIIH'l'Ka o6Hapylm'l'L 88.Bll

CDOCTL OT opzeHTanmi: B npocTJ)8.Hcne JJ:SMeHemm Mal'HBTHOI JrIHJtY1tIOm 

B_~pprre npx JipBJIOZemm R H8MY 8JI8lt'l'pJA8CltOI'O llOJIJI, 'IITO B CB8'1'8 

BHBO,JtOB. oo~ea T80pD OTHOCHTe.n.HOCTJII (OTO) KOlltHO TpaRTOBS'l'L l'talt 

3RCnepHM8HT8JILHYD npoBepxy llPHHIUllla 3RBHB8JI8HTHOCTH/5/. 
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OTO npe;ttCRaSHBa8T BOS;tt8ICTBB8 rpaBRT8.Il;lm Ha ane1t'fl)OM!ll'H8TBSM, 

B pesynLrare xoroporo BlJ.ItOHSMeRl!ll'l'CJI cooTHomemt11 Meir.,tzy anexTPZ

'lecKHMZ z uarmmmi.m mwxnwn.m fJ H B H nomn.m f z iY B 

BaKyyMe: 

B=io +l9~lJ ~ (3) 

- E -D = .~ +- [ H x o] YCjoo d J 

(4) 

r.tte 900 - ,Jl;liaI'OHaJII,HaR: ltOMIIOH8HTa M8TPR'l8CltOI'O T8HSOpa, if - B8It

TOP, npoe:io:nm ItOToporo Ha ocz xoop30maT paBHH BeJIKtmHS.M nepexpecT

ma: lt0MIIOH8H'1' M8TPR'l8Clt0~ '1'8HSOpa - 9 od- • B COOTB8TCTBD C ~

Hmm ac~smm none 9 B CHCT8M8 OTC'18Ta, CBllSaHHOI C Heno

nRXH'HMH SB8S;cca.MH, Bl:ISBaHH08 Bpalll8HlI8M IIJIOCKO:lt COCTa:BJmllll81 ranax

Tlllm, ~eT B soHe ser.mol Tpae1tropn BeJlll'mHY I 9 I = 2,5•IO-IO, a 

HallpaM8lm8 B8KTOpa 9 COBna.ttaeT C mmpaBJI8lm8M Ha d.. ' Jiede~

SB8S~ .l{eHed. TaKHM odpasoM, III>lllt.1I8,It x odpasny aneKTPl!'lecxoe 

none, nepneH.D;HICY.llllpHoe HanpaBJiemm Bexropa 5 , MOZHO dHJIO da 

oD,ItaTJ, BOSmmHOB8HHII Mal'lmTHOI mw:io:nm B odpasne. 0JtHaKO B cwry : 

npmm;mra 9ItBllll8JI8HTHOCTllI B CBOdo)tHO Jia,1!;8Dlteit nadopaTopmt 9TOT ~ 

~KT ;ttOJIJteH diiTL H8Ha~eM. 

B axcneplIM8HT8 B lta'l8CTB8 odpasna HcnonsOBaJICJI CTOJldHX, Ha

dpamm:lt BS qieppHTOBHX xonen H nOM811teHHd M8ZJ!Y odRJia,ltK8D ~

p:11'18Clt0I'O It0~8HCaTOpa BHYTPB BHOdHeBOro CTallRa co CT8pzH8M, HI'

paBIIIBM ponL nepmmiol!: TOp01J,Jt8Jll,HOfl RaTYWKH CB8pxnp0BO:n;lllll8I'O TJ)SBC

qiol)Ma.TOpa Mal'HHTHOI'O nOTORa. POJII, BTOpll'IHOi!: Ita'cymKH HI'paJia npH 

8TOM padO'lalI fflWlt'l'HBHOCTL HCnOJll,syeuoro B axcnepm48HT8 O)tHOHH

~ltTBBHOI'O CltBlJ.Ita. IlepBOH8'18JIJ,HO OCL ~PPHTOBHX ltOJ18lt oplleH'm

poBanacL B HanpaBJiemm B8ltTOpa 9 B BSM8pJtJIOCL llSM8H8lm8 Mal'HBT-

8 

uo:ll IDWKilID! B odpasne npz npBJioxemm x HeMY aneitTPR'lecxoro noJill, 

IlOTOM OCL KOJI81t IlOBOpa'IHBaJmCL Ha I800 H BSMeperum: IlOBTOpst1IJICL. 

PasHOCTL noitasruml!: KCH perHCTPllJ)OBa.llaCL rum BCKOwrlt 8ql;peltT. 3aTeM 

npoBOJ:tI{JiaCL ltOHTponLH8.II ceprui: llSMepeimtt, B ItOTOpo:ll OCL qiepplITOBWC 

KOJien d:wra opTOI'OHaJILHa B8KTOPY 9 . B 8TOM cny'lae zjxpeKT .ttOJD:r8H 

6WI OTCYTCTBOBaTL ;ttaxe D, cny'lae Hapyme:mm: npmm:mra 8KBHBaJJ:8HTHOCTH. 

B pesynTaTe npoBe;tteHma: nsMepeimtt nony'leno: B nepoott cep:im -

- \~\= (0,92 ±4,20)•I0-12, BO BTopo:11- 1q1 = (0,27 ± 3;67).ro-I~ 

'ITO nOSBOJIII8T c.ttenaTL BUBO.tt 06 OTcyTCTBlm B.SeMHWC ycnonrui:x eq>

~lt'l'OB, odycnoBJiemm:x nepsxpec'l'Hl:IMK ItOMIIOH8HTaMB M8Tp111i8CROI'O Teu

sopa ~ co( B IlOJlHOM COOTD8TCTBlm C npmm;mIOM 9ltBBB8JI8HTHOCTR. 

B IISITOil: I'JiaB8 CO;ttepmtTCJt TaDe OllHC8.HB8 paspadoTamIOtt ua · oc

lIOBe KCH ycTaHOBim ~ nony'lemm uarHHTOltap~norpaw /6/. B Ka'IO

CTBe ;tta'r'll!Ka KCH S;tt8CL ncnOJJ.l>SOBWICJt ,Cm.!M8Tpll'IHH:ll rpa,ItiteHTOL'e'rplI

qecKHtt CltBH)t C B8J)TmtaJll,HOtt dasott ~ol!: IO CM H I'Opll30HTanLRO 

pacnonoxemoo.m ocmm KOHrypoB RDallTOBW'IWl. Taxall TOIIOnOI'M IIOSBO

.UeT, noBOpa'IHB&Jl CXBlI.lt llOitl)YI' B8pT!Ut8JlLlIOit OCK, nudpan IlanpaD

nelllle :r.nmm.mJil,HOI'O Beprnr.aJILHOI'O rpa.inl8RTa I'OJ)HSOHTaJILUOtt COCTa.B

JDmllSfl: nonst ceTeBOtt Mlil'mITHOil: liaBO)XKH. B ?.mJmMYMO ])6Jili'Illl".a. 8'l'OI'O 

rpa.ltK8HTa Ii8 npemnnana B "O'l'RPHTOit" .rmdopaTOplm (I+5) .ro-6 3/mll, 

necr.to'rpll ua 6Jmsxo pacnononemme npE6ops c ceTemm 1mTrumeu. Hc
llOJII,SOBaHlie l\f8TO;tta JtHCKpsTIIOI'O cmixpo1moro lt8TOltTllpOilllltIDI 110 ce

renott 'laCTOTe nOSBOJmJIO ua qioue TaKOff C8T8BOtt HaBO.inm IIOJiy'laTL 

uarHHTOXap~liOrpaw.ru C Y.ltOBnornopHrenLHllll COOTHOlll8HH8M C}lrHM/lllyu. 

B 9Kcnepm.reHT8 llCIIOJII,SOBaJICH ~8Tamm'IOCimit Itl)llOCTaT, B OTPOCTK8 

EOTOporo, CBOdo.IOIOM OT asoTHOI py68Jl00!, pa8M8ma,7IC.f! CKBlJ,lt. Ilocro.im

HWI BP8M8mI OTpoCTKa ltplIOCTa'l'a COCTaJlJIMa ~5 l'lC, '1'1'0 Il03BOJIIIJIO 

np0BO,ltHTL CH.l!Tll8 WI'HBTO:itap.1tl{Ol'p8MM B ;ttOCT8TO'IHO l!!l!POROI no~oce 

'laCTOT. CitBlilt pacno.mraJICJI Ha paccromnm 2-3 CM OT IIOB8pxHOCTllI 

Tena BCIIHryeMOro • .ltII!I y:eeJniqemm coornomemm cm'H8JI/myM y,1acro1t 
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MB.I'Hl!ITOKap.u;HOrpa.MMH, COOTBeTCTBYDitd O;ItHOMY nmt7IY cep,lt8'11HOI aKTRB-

HOCTlI, ycpe,ItH!J.JICK no H6CROJI1,Km! Jll:SMepeHmIM. 

3ait,mqemre. OcHoBHHe pesym,TaTH, IlOJIY'llemme B pa6oTe, 

COCTOXT B CJI6,ltYDI!6M: 

,.,, 

I. C IlOMOIIII>D MHOrOmt,ltYKTHBHOI'O CRBl'l,lta c I2 napaJIJieJII,HO coe

~HH6HHm.lH KOHryprum KBaHTOBaHHR n~o~~J,D IIO mf Ka:l',ltHA ~R KCH, 

pa6oTaDl!8I'O Ha 'taCTOT8 -'."IO Mm, IIO~'ll8Ha 'tYBCTBlITeJlI,HOCTI, IIO 

MarID!ITHOMY IIOJII) ~ ro-II re/ vrii. 
2. IlpoBe,lteH paC'll8T OllTDIBJll,HllX napaMeTpoB cxerm HaCTpobll 

ClIMM6TplmmX CRBH,ltOB lI CRBH,ltOB CXO;ItHOI TOIIOJIOrmt JlPlI KOMHElTHO! 

TeMIIepaTYpe. IIOKaSaHO, "!TO pa60'tall 'llaCTOTa cxeMY, o6eCII8'11lIB811118J1 

MBltCl'IM8JII,JlYD 'tYBCTBHTeJlI,HOCTl, MeTO,Jta, ,ltOJDKHa 6HTI, IIOpll,ltK8 

(f- + 1)Rmin ~ l , r,ne Rm,11. - conpoTm1Jiemre TO'te11Horo KOH-

TaKTa Cltm'l,lta IIPlI KOMHaTHOtt T8MIIepaTYpe, COOTB8TCTBYJl!t86 MBltCB

MBJII,HO .ltOIIYCTlIMOMY ltpJ1l:TlI'll8CKOMY TOJtY KOHTaKTa, L - lilJ.ltYKTlIB

HOCTL KOHrypa KBaHTOBaHHR CKBJUa, CBR3aHHoro C xarymxoa H~YKTHB

HOCTlI ROJie6aT8JlI,HOI'O ROHT;ypa CXeMH, fl - aqxp(lKTlIBHM Mal'Hl!ITHall 

npommaeMOCTl, \PE!PpliITOBOI'O cTepmm, paSM811!6HHOI'O B CB060;ItHOM OT

BepcTD ClIMM6Tplil'IIHOro Cltm'l,lta. Ha OCHOBamnt IIpoBe,lteHHHX pac'll8TOB 

paspa6oTaHa JlPlICTaBKa K cepdHOMY lI3M8PJtT8JID ,lt06poTHOCTH, npe,n

HaSHa'teBHSJi ~ HacTpom CDOl8Tplil'IIHHX CRBH,ltOB J! CKBlI,ltOB CXO,ttHott 

TOIIOJionm c TO'lle'IIHHMJ![ KOHTaKTBMll Nf;- N6x Dy -N6, ,IIOBBOJ1J!llllall 

IIO~'taTl, CKBB,ltH C ll8pal48Tp011 ! , 3a,ltaHHHM B ySKOM ,ltlI8IIaSOH8. 

8Kcnepl!M8HT8Jll>HO Onp6,lt8Jl6Hll .ltJ'[8Ila80HH OTHOCHTeJII,HOI'O lISMeB8HHX 

IIORaSaHBtt HSM8pBTeM ,lt06p0THOCTH npz BaCTpo!Ke CBMM8TPlAHHX CltBJl

,ltOB C napaMeTpoM e < 2 lI 2 < t < 60 ~ pa8.U'moft TOJilllltHH 
OKlitCHOtt IIJlemat Ha KOHTaKTHOM BllHT8 CKBlI,lta. 

3. IIpewroseBo JtJlll pac'lleTa pacnpe,neJiemm: M!ll'HlITHoro IIOJlX B 

CB6pxnp0BO,ltlmlJIX nJ(JD!B.lij)B'll6CIO!X 8KpaHaX l'ICIIOJll,SOBaTJ, M8TO,lt cp)HRLUDi 

I'pHHa, IIOSBOJillDl!d IIOJIY'taTI, pemeHBe Sa,Jta'IIH 1t8lt ~ npocrebmx, 
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TaK H wm 6oJiee cJiommx KOH\Plll'Ypa.IU!it. Iloxasauo, 'IITO oneima pasMe

poB sitpaHa, Beo6xo.u;m.roro wm Santl'ITH pa6o'tero o6~eMa KCH or BHennmx 

Mal'HHTHBX IIOJrel B C~'tae, KOr,D;a WllIHa aRpaHa H paccTOXHHe OT ero 

OTiq)BTOro KOHUa ,no pa6o'tero o6~eMa KCH saBe,ltoMo 60JI1,me .u;HaMerpa 

SxpaHa, MOZEl'l' 6BTI, C,lteJiaHa C HCIIOJIJ,SOBaHHeM pememm 38,lta'IIH B nep

BOM npH6.mD:emm. C IIOMOIIII>D KCH 8KCIIepnMeHTaJIJ,HO lICCJI8,ltOBaHa SaBH

C:e:MOCT!, KO~eHTa 8KpaID!lpoBKH ,ItJDmlloro CB6pxnp0BO.Itmnero IlBJmH.It

pa C ,ltHOM, IIOM611!6HHOro B O;ItHOpo,ltHoe BHemuee MaI'HRTH08 IIOJie, OT 

paCCTOXHM ,ltO O'l'Iq)HTOro KOHUa 3Iq)aHa. 

4. IlpH HSMepemm C llOMOIIII>D KCH 3JI6KTPH'tecxoro ,u;HIIOJll,HOro MO

. M6HTa MeitTpoHa B Maiq)OCKOIIH'lleCitOM OIIHTe onpe,lteJieH Bepxlid !Ip8,lt8JI 

F +3 
B8JlH'IIHHH 8Jl)f HOHa e • Il~eHHaa np:e: STOM 'IIYBCTBJIT6Jll,HOCTI, 

np6BHmaer 'IIYBCTBKT6JII,HOCTI,, ,ltOCTHrJlYTYD B 3KCII6PHM8HTe Ha aroMHHX 

IIY'IIKaX llpliI onpe,neJiemm 8.IJM arom Cs • C y"ieToM ItOa@lznaeHTa yc:e:-
+3 . 

Jiemm :3.IJM Mex-rpoHa B HoHax Fe Hatt.lteHa oneima Be.mrnraa :3.IJM 

8JI61tTpoHa: 

de= (8,I ± II,6)•ro-23 e-011. 

5. IlpoBe,D;eHO HCCJl8,D;OBaHHe S!iBJICJIMOC'l'H OT OPB8HT8UIDI B npo

C'l'l)UC'l'Be HSMeHeHd MaI'HHTHOI mmy~ ipeppHra, BOSHllltaDllHX np:e: 

!IplJJIO:Eemm K He?Q 8Jl6KTPH'118CitOro llOJlll:, 'll'l'O B CBere BBBO,ltOB oo~en 
'l'80pD OTHOCHTeJII,HOCTlI MODO TJ)8K'l'OBa'l'l, 1t8lt 8ItCII8pHM6H'l'SJIJ,JlYD 

npoBep~ ~a BKBlll:BaJieHTHoc'l'JII. II~eHlille pesyJIJ,rara noaBOJm

m c~eJiaTI, BBBO,lt 06 O'l'CYTCTBRH B 38MHHX ycJIOBJ!JIX sifxpeKTOB, o6y-
'" 

CJIOBJ18HHBX II8peiq)8CTHHMH KOMIIOH8HT8MH MeTPB'll6CKOro 'l'6HSOpa 

B IIOJIHOM COO'l'B6'l'C'l'BBH C !Ip:r,umJIIIOM 8RBJIBaJ18HTHOCTB. 
~OU. t 

6 •. Ha OCHOB8 KCH C CHMM8'rpJAHHM rpa,ltJll8HTOM8TPH'118CKlDil CKBH-

,ltOM, 6asa KOToporo COC'l'aBJmeT IO CM, paspa60TaH Mal'Im'l'OKap,ltHorpaqi, 

pa6oTaDl!d B "O'l'Iq)H'l'Oit" Jia60paTOpliIH. HCIIOJIJ,SOBaHHe IIC'l'O,lta .ltHCiq)8T

HOI'O cmapoHHoro ,lt8T61tTJIIPOBaHHX IIO cereBOI 'llaCTOTe IIOSBOJmeT Ha 

lpC)He H86oJWl!OI C8T8B01t MaI'Bl!THO! HaBO,D;KJ/[ IIO~'lla'l'I, Mlll'Hl!ITOKap,ltJ!o

rpaJ.IMH C y~oBn8TBOPRT8~J,Hlll{ COOTHomeHHeu CHrHa.n/myu. 
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