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OHUA.H XAPAKTEfliCTilliA PAIDThl. 

AxTyaJibHOCTb rrpo6JieMH. HccJie.n;oBaHHe xapaxTepJllCTHK rroToKa 

MIOOHOB KOCMl'l''i8CKOro Jll3.JIYlf8IrnH o~a 1'!3 BaJKHHX 38,1(8'1 <f>J113JllKJll BHCO­

IrnX 3HeprHtt. 3HepreTH'i8CKHtt crreKTp, 3ap~nOBHtt COCTaB JI! yrJIOBOe 

pacrrpe.n;eJieHHe MIOOHHOro ITOTOKa IT03BOJIHTOT cy~Tb 0 xapa.KTepe an­

pOH-~epHHX B3aHM0,1(8HCTBHtt' rrpol'!CXOI(RillHX B BepXH:l'!X C.JIOHX aTMO­

c<f>epH Ilpl'l aHeprl'l.fl'X' rrpeBOCXO.nRillHX yCKOpHT8JibHHe. a Ta.K1Ke MOPYT 

nan CBe.n;eHHH 0 COCTaBe rrepBH'iHOro KOCMH'i8CKOro l'!3.!Iyli8HHH rrpH 

COOTB8TCTB8HHO 60.Jibllil'fX aHeprHHX. B 3TOM CMblCJie oco6eHHO ZHTepe­

ceH ropl'!30HTaJibHHn ITOTOK KOCMH'i8CKl'!X ;ryt1ett, COCTORilll'ln B OCHOB­

HOM H3 MIOOHOB (a,n:pOHHM H 3.7!8KTpOHHO-<f>oTOHHM KOMITOH8HTH llO'iTH 

llOJIHOCTblO rrorJiomaIDTCH B TOJime aTMOc<f>epH), HHT6HCl'!BHOCTb KOTOpHX 

B 06.JiaCTl'l BHCOKHX 3HeprHH 3H8traT6JibHO BHllle, 'i8M B BepTl'!KaJibHOM 

llOTOKe. Bee j1Ka3aHHHe rrapaMeTpH MIOOHHoro ITOTOKa ll03BOJIH8T H3Me­

pHTb ropH30HTa.JibHH~ MarHHTHHH crreKTpOMeTp. 
B IIOCJI6.I\Hee BpeMH B cpH3JllKe BHCOK:HX 3Heprl'!M !10.JIYlil'llI:H 60.Jib­

rnoe pacrrpoCTpaHeHHe MHOrOCJIOnHHe ycTaHOBKH KaJIOpHMeTpH~ecRoro 

THrra, ll03BOJIHIDm:l'f8 He TOJibRO H3MepHTb 3H6prHH MIOOHOB, HO H HC­

CJie.I(OB8Tb rrpouecCH B3aHM0.1(6HCTBHtt MIOOHOB c BemecTBOM, B TOM 

'il'JCJie H ~epHHe, a Taxxe rpyrrrrH MIOOHOB, pox.n;eHHHX B aTMOC<f>epe. 

B HacTo.mnee BpeM.fl' .IJ:aHHHe o rrpoueccax_MHoxecTBeHHOro po~­

~e.imH MIOOHOB qo.n: 60.Jib!lil'fMH seHHTHHMPJ' yrJiaMl'l BeCbMa CRY.IJ:HHe. 

Tax xe Ma.JIO .IJ:aHHHX o xapa.KTepl'!CTl'!Rax Ilil'fpoxzx aTMOc<f>epHHX 
ITO.I( 60.Jibllil'fMH 3eirnTHHMl'l' yrJiaMH Ha BHCOTax rop. HeT IIOJIHOtt .fl'CHOC­

T:H B BOrrpoce MeXaHH3Ma B03HHKHOB6HHH ropH30HTa.JibHHX aTMOC<f>epHHX 

JI:l'!BHeif, 
KoM6HHB.nHH B sRcrrepxrMeHT8.JibHOtt ycTaHOBKe TaKl'!X .rteTeRTOpOB 

liaCTHU, KaK HCKpOBHe KaMepH :I'! MHOrOCJIOttaaH yCTaHOBRa ll03BOJIHeT 
.I(OCTaTO~HO ITOJIHO HCCJI8.I(OB8Tb ropH30HTaJibHlil8 aTMOC<f>epHHe JI:l'!BHH. 

UeJibIO pa60TH 6HJIO cos.uaHHe ROMITJieKcHott sRcrrepHMeHTaJibHOtt 

ycTaHOBKH .I(JIH BC8CTOpOHHero HCCJI6.I(OBaHHH OROJIOropH30HTa7IbHOro 

llOTOKa ROCMl'!tieCKHX ;ryt1en Ha BHCOTax rop, B TOM liHCJie: 

I) · cos,I(aHHe MarFmTHoro crreRTpoMeTpa .ItJIH l'!SMepeHHH IllMITyJibC­

Horo crreKTpa, sap~oBoro coCTaBa H yrJioBor o pacrrpe.n;eJieHHH MIOOH­

OB; 
2) 003.I(aHHe l'lCKpOBOro KaJIOpl'!MeTpa .I(JIH H3Ylf8Hl'IH 3JI8RTpo-

..s. 



MarHHTHllX J.lJ' .smepHHX B38llMO.nettCTBJ.lJ'H MJOO HOB, J.lJ'CCJ18.I(OBaHHH rpyrrrr 

MlOOHOB , J.lJ'3MepeHHH aHepreTHtr8CKOI'O crreKTpa MlOOHOB; 
3) C03.I(lllm8 Ha 6ase rrepBlilX ,II;Byx y~OB JllllBH8BOtt ycTaHOBKH 

)J)IR HOCJ18.I(OBaHJJH xapaKTepHCTJIJK ropll!30HTa.JThHHX aTMOc¢epH1iIX Jill'B­

Hett . 
Jl)rH C03,I(aHHH ycTaHOBKH H 06ecrre't18HHH KatJeCTB8HHoro Ha6opa 

CTaTHCTJ.lJ''t18CROro MaTepll!Ma 61mo He06XOI(PJMO paspa 6oTaTI>: 
I) B!:lCORoa<{xPeKTlllBHyIO clllcTeMy perlllcTpa.n;mi tJa CTlllU lll 3arrycRa 

.neTeKTlllpyIOUtett CJIJ CT8MH Ha OCHOBe CUPJHTJIJ~mi;l'l'OHHHX CtJ8TtJJIJKOB; 

2) .neTeRTOp!:l 3aproK8HHHX tJaCT~ - JIJCKpOB!:le KaM8p!:l pa 3.Jm'q­

HOro Ha3HatJeHH.fl'; 
3) Ha,nezm,ie CJIJCT8MH BHBo.na JIJH!popMa.n;mI c JIJCKpOBlilX RaMep lll 

CUPJHTlll.Jl.1U!UPIOHHHX ctJeTtJJIJROB - ¢lll~MOBYJO lll 6ec¢JIJJII>MOBYJO . 

HoBJIJ3Ha oa6oTH. BrrepBHe cos.naHa KOMITneKCHaR ycTaHOBKa , 

IT03BOJI.RlOUlaR rrpOBO~Tl> BC8CTOpOHH88 JIJC CJI8.I(OBaHH8 ropH30HTa.JThHOro 

ITOTOKa KOCMllltJ8CKJIJX MJOOHOB Ha BHCOTax r op (3200 M Ha,!( ypoBHeM 

MOp.A' ) . MarHHTH!iiH crreKTpOMeTp, BXO.nRl!lktt B COCTaB ycTaHOBKJIJ, B 

nepll!O.I( ero 003.I(aHHH PI HatJaJia aKCIIJIYaTa.n;mi HBJIHJIC.fl' OJUIJIJM J.lJ'3 ca ­

MHX Rpymrax B Mlllpe PI e.I(PJHCTBeHHHM B CCCP. 
Brre pBHe B ~Te~HOM SKCrreplllMeHTe ITO JIJC CJ18.I(OBaHJIJID KOCMJIJ­

qemrnx nytJeJ;! rrpll!M8H8HH 60.JII>lllllJ' e KOOp,I(P!Ha THble IIPOBOJIOtJHH8 JIJCRpO­

BYJe RaMep!:l c reJmeBHM Ha rronHemieM lll aBTOMaTJIJt:J8CKJIJM E!:lBO,I(OM HH­

~pMa.n;mi. 

Co3.I(aHa B!:lCORoarrrrepTypHaR MHorop.smHM ycTaHOBRa (HCKpOBOVr 
. KaJIOpHMeTp), IT03BOJI.RlO!llaR BC8CTOpOHH8 JIJCCJ18.I(OBaTI> MHOrot:JaCTlllt:JHHe 

C06HTlll.fl'. BrrepBH8 TOt:JHOCTI> oueHKJIJ aHeprllllll M8TO,I(OM MHOrocJioful:or o 

.n:eT eRTOpa KMJIJ6pOBaJiaCI> .I(aHHHMlll MarHJIJTHOro C!I8KTpOM8Tpa. 

Co 3.naHa MHor oue.JieBaR KOMlIJ18KCHaR ycTaHOBKa .I(JIH HCCJ18}l;OBa­

Hlll.fl' xapaKTeplllCTJIJK roplll30HTa.JThHHX aTMoc¢epH1iIX JIHBHeJ;i, BrrepBHe B 

TaKOtt ycTaHOBKe liplllM8H8Hbl HCKpOBHe KaM8p!:l ~.fl' JIJ3MepeHH.fl' IL7IOT­

HOCTJIJ lll yr.JIOBoro pac rrpe.ne.JieHJIJ.fl' SJ18KTpOHHOH KOMlIOH8HTH lll JIJCRpO­

BOtt KaJIOpHM8Tp .nJI.fl' .neTeRTlllpOBaHJIJ.fl' MlOOHOB w a,npOHOB' BXOI(ffil1HX B 

COCTaB JIJIJBH8H. 
Ha;.ri;HaR lll rrpaKTJ1Jt:1ecRaR ueHHOCTI> pa6oT!:l. Ilplll oo3I(aHllllll y c-

TaHoBKlll perneH p.A'I( M8TO,I(lllt:J8CKJIJX BO!IpOCOB' CB.fl'3aHHHX c o6ecrretJe­
Hlll8M aqipeRTJIJBHOH pa 60TH ycTaHOBKJIJ. Y'!cc.Jie.noB8.Htl pa3.JI~l"tlHI:J8 M8TO.,I(b: 
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CB8TOC6opa co CIJ;ll'HTJIJJIJIRUJIJOHHHX Ct:J8TtJJIJKOB c U8.Jll>JO BH6opa HallJ60-

Jiee aqipeRTJIJBHOPO pel!tlllMa JIJX SKCITJIYaTall;ll'JIJ. BHpa60TaHH rrpaKTJIJtJeC­
Kll!e peKOM8H,I(aIJ;ll'lll no HaCTpOttKe~ SKCITJIYaTall;ll'lll MHOroa.JieMeHTHOro 

JqllJHTlll.Jl.1U!UPIOHHOro T8.J18CKO!Ia c 60.JII>illOH 6a30H lll pa3Jllllt:JH!:lMJIJ !poTO­

yMHO~JIJT8.JIHMJIJ. Pa3pa6oTaHH pa3JlllltJHHe TeXHOJIOr J1JtJecRJ1Je Bapll!aHTH 

~3rOTOBJ18Hlll.fl' urnpOK03a30pHHX JIJCRpOB!:lX KaMep I!MK, liplllCITOC06.JieH­

H1iIX K ~Te~HOH pa6oTe B CJIO~X YCJIOBJIJHX BHCOKOropI>H. M3rO­

TOBJI8HH lll JIJCIIOJII>30BaHH B .I(JllllT8JII>HOM 3KC!Iepll!M8HTe MHOrorrpOBOJIOtJ­

HHe JIJCKpOBHe KaM8pH ITI1K' pa6oTaronnrn B p8i!tr.iM8 rrpRMoro KO,I(PlpOBa­

Hlll.fl' H 3aIIOMJIJHaHJIJ.fl' :im¢opMall;ll'lll • .1tJrR BHBO.na JIJH!popM~ c llliK 003-

.I(aHO ycTpOHCTBO Ha MHTetpa.JII>HHX Mll!KpocxeMax, o6ecrret:JJIJB8.IOll.188 

rrpe.I(BaplllT8.Jll>HHH OT6op lIOJ183H!:lX C06!:lTJIJH. Oplllrll!Ha.JII>HaR OITTJIJKO­

M8XaHJIJt:J8CKaR CJIJCTeMa c~eMa JIJH!popMa.n;mi c BOCI>Mlllp.A'.I(HOH yCTaHOBKJIJ 

(HCKpOBOtt KaJIOpHM8Tp) lI03BOJllll.Jia !poTorpa.cflHpOBaTI> BCJO KapTlllHY 

rrpoxo~I(8Hlll.fl' tJaCTHU Ha .I(Ba CTepeoKa.npa Ha 0.I(HOtt lIJI8HRe. 

Pa3pa6oTaHHue MeTo.nu HacTpo:l!:'Kll! CIJ;ll'HTlll~OHH!:lX Te.JiecKo­

rroB, lll3rOTOBJ18Hlll.fl' lll SKCITJIYaTa.n;mi lIMK H ffillC, c~eMa lllHilJopMall;ll'lll c 

HJIJX B .I(a.JThHefurieM MOryT 6HTI> JIJClIOJII>30BaHH B roTOB.fl'Il18MCH aRcrre­

PHM8HTe A.Illi. 
B rrpouecce SKCITOHlllpOBrurlll.fl' OT.ne~HHX Y3.JIOB lll KOMlIJ18KCHOH 

yCTaHOBKH B ue.JIOM Ha6paH 60~1110~ CTaTJIJCTJIJ~eCKJIJH MaTeplllaJI, no3-

BO.JllllBllllllH !IOJIY'JJIJTI> Meoro U8HHHX ~3llltJ8CK~X p e3ynI>TaTOB. 

Arrpoda.rzyi.fl' pa60TH. MaTepHaJIH, nOCJIY'KHBurne ocHOBOH .I(Mccep­

Tall;ll'lll' ,I(OKJia,I(HBMJIJCI> Ha Me~HapO,I(HHX KOHqJepeHUMHX no KOCMJIJ­

t:J8CKJIJM JIY'IaM (Ka.Jiraplll, KaHa,na, !967 r.; MroHxeH, ~Pr, I975 r.), 

Ha Me~YffapO.nHOM COBemaHJIJ~ no 6ec¢lll~MOBHM JIJCRpOD!:lM lll CTpMMe p­

HllM RaMepaM 0Jy6Ha,CCCP, I969 r.), Ha Bcecoro3HHX KoH¢ep.eHUPIHX 

rro ROCMllltJecKJIJM nytJaM (ArraTlllTH, !973 r. ; EpeBaH, I9'79 r. ; Ca­

MapRatt.n, I98I r.), orry6J1J1JKOBaHH B rret:JaTH B 9 pa6oTax. 

CTQYKTYoa .IDJCC8QTamm. JJ,JIJccepTaUPJ.fl' COCTOJIJT JIJ3 BBenemrn' 
t:JeTupex r .JiaB , rrplllJIOJKeHJIJR lll 3aR.moi:reHHR, co.nepiKlllT I47 cTpaHlllU, 

B TOM tJJIJCJie 74 plllCYHRa, 8 Ta 6Jllllµ. CrrncoR IJ;l'ITHpyeMOH JllllTepa Ty­

PH BKJIIDt:JaeT B ce6.fl' 89 HallJM8HOBaHJIJH. 

Ha 3anraTY BHHOC.fl'TC.fl' CJ18JJ:ylOllW8 pe 3yJihTaT!:l . 
I. KoMITJieKCHaR ycTaHOBRa ~.fl' lllCCJie.noBaHHR roplll30HTa.JII>HO­

r o !IOTOKa KOCMlllt:J8CKJIJX MIDOHOB, COCTO.fl'Il1aR H3: 

r:; 
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a) MarffillTHOro crreKTpOMeTpa c .n;zarrasOHOM lll3MepHeMh!X ll!M­

rryJI:&COB 5~~,,,,,4000 raB/c B l'IHTepBaJie 36HlllTHHX yrJIOB 00°~8490°; 
6) HCKpOBoro KaJIOpHMeTpa ,1t1IH ll!CCJI6I(OBa!Il'lH MIOOHOB c aHep­

rlllHMH E/>1="- 8 raB c rrpocTpaHCTB6HHO!M paspeUieHHeM I MM rrpll!perll!C­

Tpau;l'lH MIOOHHO!X rpyrrrr; 

B) JmBHeBOH ycTaHOBKH .IIJIH perll!CTpan,HH ropll!30HTaJI:&Hb!X a T­

MOCcpepHHX Jil'IBHett C lVe ~ I03• 
2. CI:(l'IHTlll.JIJIHUllOHHHe ClllCTeMH B~neJieHHR C06HTJl!tt B pe~ll!MaJC 

aBTOHOMHOH JI! COBM6CTHOlii pa60T!l Y3JIOB a), 6) H B) KOMITJI6KCHO~ 

ycTaHOBKH, OCHOBaHHHe Ha BpeMH-!IpOJieTHOH M6TO.I(ZKe. 

3. TeXHoJIOrlJ'JecKHe paspa6oTKH rro lll3rOTOBJiemno UIHpOK03a­

sopHO!X JI! ysKosasopHHX (rrpoBOJIO~HHX) ll!CKpOBHX Ka1111ep, 06.Jianarol.l{Hx 

BHCOKOtt aqxpeKT;BHOCT:&ID lll CTa6ll!JI:&HOCT:&~1 3KCITJIYBTau;l'lOHHHX xapaK­

TepHCTHK B ,iimJTeJI:&HOM 8KCrrepHM6HTe B icJIOBHHX BllCOKOrop:&H. 

4. CHcTeMH BHCOKOBOJI:&THOro ImTamfa ll!CKp0BHX KaMep JI! C'b6Ma 

ll!HqiopMarJ.HH c IIMR (qm~:&MOBHe) JI! c Ilffi{ "(aBTOMaTH'l'ecKaH c oT6opoM 

ITOJI63HHX C06HTJl!tt JI! BHBO.IIOM Ha rrepflo.JieHTy). 

CO.m:I'!AlfilE ,IUfCCEPI'AIUfil. 

Bo BBe.nern rrpIDlOI(lllTCR KpaTKOe o6ocHOBaHHe aKTyaJii:.HOCTlll 

BC6CTOpOHHero ll!CCJI9.IIOBaHHH ropll!30HTaJI:&HOro !IOTOKa KOCM!II~ecKHX 

~eli - H3MepeHHH aHepreTH'JecR:oro crreTpa, sap~noBoro cocTaBa H 

yrJIOBOro pacrrpe.neJieffillH MIOOHOB, HCCJI8.IIOBa.Irn'H rpyrrrr MIOOHOB ITO.II 

60.JI:&IID'IM!II 36ffillTHHMH yrJiaMH H rrpori;ecca a.npoHOpOJK)(6HHH MIOOHBMH Ha 

H.npax' HCCJie,noBBIDIH xapaKTepHCTIIK ropH80HTaJI:&HHX aTMOCcpapHO!X 
Jll'l1lHett (ITJIOTHOCTH, 86ffillTHO-yrJIOBOro pacrrpe~eJI8HHH, MIOOHHOH KOM· 

ITOHeHTH); rrpHBO.IIHTCH CB6.II6HHH 06 aHaJIOrWJHHX 8KCil8pll!M6HTax. 

B rrepBott rJiaBe OIIJIICaHH OCHOB!l"IlPHMeHeHHHX B 8KC!IepHM8HTe 

MeTO.IIOB HCCJI8.IIOBaHl'JH KOCMJII~eCKHX ~ett, KOHCTpyK~ OCHOBHHX 

y3JIOE YCTaHOBKlll. 

E.I(ZHCTB8HRHM crroco6oM H3MepeHHH 8HaKa sap~na H O.IIHHM HS 

~nrnx lIJIH HSMepeHHH HMrryJI:&COB MIOOHOB KOCMJl!~eCKOro H3~6IrnH 

HBJIReTCH MaTO.II MarHHTHOro CIT8KTpOMeTpa. Ma.noe ce~eHHe B38l'!MO­
.netl:CTBMH MIOOHOB c BemecTBOM IT08BOJIH6T ll!CITOJI:&30BaT:& B ycTaHOBKe 
MarHHT co CITJIOIIIHHM xe.JI63Hb!M cepne~lfITT(OM, o oec rre~HBalOUn'IM BHCOKYJO 

Harrp.roKeHHOCT:& ITOJ!R rrplll xopornett ero 0,I(H0p0I(HOC T1'f ITO BC 6MY pa6o­
~'6MV 06'beMV. 0CHOBHHMH qlaKTOPB.Mlf' orrpeneJTmm!>l'MllI a!fxj)eKTMBHOCT:& 
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MeTona, HBnmoTCH MaKCHMaJI:&HO H8M8pHMHtt ll!Wi!IYJI:&C PMaKC H CB6TOCH-' 
Jia YCTaHOBKH Q'. :tr:i! rrapa.MeTpH 3aBJl!CHT OT upOGTpaHCTBeHHOro 

paspemeHJlfH, KO.Jrn~eCTBa JI! pasMepoB aJieMeHTOB .neTeKTHpYJOOlett Cll!C­

TeMH. He6oJI:&rnott .I(lllarrasoH seHMTHHX yr.JIOB JI! Ma.JiaH ll!HT8HCll!BHOCT:& 
C06HTJl!H B ropll!30HTaJI:&HOM ITOTOKe rrpll!BOI(HT K H60dXO.I(ll!MOCTJI! YB8.7Ill'­

~eirnH sqxpeKTJl!BHOH ITJ!OUIBlIJll .neTeKTlllPYIDUl8H Cll!CT8MH JI! 1IJ!ll!T8JI:&HOCTJI! 

SKCIIOHHpOBaHHH YCTaHOBKJI!. Ilpll! Ha6ope CTaTHCTJl!~ecrwro MaTepll!aJia 
OT,I(8JI:&HHMJI! cepll!HMH He06XO_I(ll!MO o6ecrre'Ul'Tii 0IUIOp0,I(HOCT:& rro.~ae­
MHX .IIaHHIDC. 

Oco6eHHOCT:&ID MeTo.na lllCKpOBoro Kanopll!MeTpa HBJIHeTCH Bos­

MOJKHOCT:& OIJ;8HKlll SHepI'lllll! MIOOHOB ITO KO~eCTBY JI! MOUIHOCTJI! BTOplll~­

HHX 8JI8KTpor.mrffillTHb!X JIJl!BHett, ll!CCJie.zi;oBrurnH rpyrrrr MIOOHOB JI! rrpo­

ri;eccoB a.npoHopo~neHll!H MIOOHBM!II Ha ~npax BemecTBa rror.JIOTll!TeJie~. 

Ilplll B88l'!Mo,nettcTBE'HX BllCOK08HepI'lf'1HHX MIOOHOB c BemecTBOM rrpOll!C­

XO.nHT cJie1IYIDUillle OCHOBHble rrpori;eccH: a) yrrpyroe pacceHHll!e Ha 

aTOMHHX ~ax; 6) rrpHMoe pollt,I(eHMe 8JI6KTPOH-IT03HTp0HHO!X rrap; 

B) TOpMOSHoe Ms~eHHe JI! r) Heyrrpyroe po~nemre a.npoHoB. Perll!c­

TpaI:(l'IH !IpO.IIyKTOB 8Tll!X rrpori;eccoB B ll!CKpOBb!X KaMepax IT08BOJIReT 

rro~aT:& Ka~eCTB8HHYJO JI! K0~8CTB8HHYID HH!f>opMan;mo 06 HX rrpHpo­

ne. HecMoTpH Ha 6oJI:&moe KOJIKtlecTBo aRcrrepzMeHTOB, rrpo6.JieMa 

MHOrOMIDOHHl:lX C06HTHtt He TepHeT CBoett aKTyaJI:&HOCTlll. MeTO.II ll!CKpo­
BOro KMOpll!MeTpa HBJIReTCH O,I(HHM 11!3 H8l'!COJiee a!fxj)eKTJl!BHb!X ,I(JIH Ta­
Kll!X ll!C CJie.nOBaHll!:lt. 

MeTo.I( perll!CTpaI:(lilH ropll!80HTaJI:&HHX aTMOC~epHHX Jlll!BHe~ rAJI 

HBJIH8TCH 0.IIHl'fM H3 08.Mb!X aqxpeKTHBHblX lIJIR lirCCJie.noBaHHR MIOOHOB 
CBepXBHCOKll!X 8HeprM:lt (E_,., ~ IOI3 sB). 0CHOBHlilMlll MeXaIDJSMaMll! reHe­

pau;l'llll fAJI MOI'yT 6HT:&: a) ifl.JiyKTyarJ,HH llllllp0Kll!X aTMOC~epHO!X JllfBHe:li 

IIlA.lI !IO.II 60JI:&UIHMJI! 38Hll!THblM!II yr.JiaMJI!; 6) TOpM03HOe lf8JIYtjeHJl!e Bb!CO­

KOSHeprll!qHb!X MIOOHOB Ha ~ax BOS,nyxa c ITOCJie1IYIDU1ett reP.epaI:(l'le:lt 
8JI8KTpoMarHJl!THOro KaCKB.IIHOro JIJl!BHH; B) pol!U(eHI-re MIOOHa.Mll! anpoHOB 

Ha R:I(pax B03.nyxa c ITOCJie,:n:yTOIIUJM pacrra,noM a,n:pOHHO:lt Cll!CTeMH Ha MIO­

OHHYJO JI! 3JI8KTpOHH0-1x>TOHHYJO KOMIIOH6HTR fAJI. HCCJI8.I(OBaHlire XapaK­

Tepll!CTE'K fAJI MOEeT .IIaT:& OTB8Tll Ha BOITpOCbl 0 rrpori;eccax, OTB8T­
CTB8HHHX sa o6pa30Ba.Hllle rrepB~Hb!X ~aCTHD;, 0 MeXaHJl!8Max, .IIOMHffi'l­
PYRJ!IHX B o6pasoBamm mrnHetl. 

Pacrro;ro~eHlfe OCHOBHbl.X Y8JIOB KOMITJI8KCHO~ YCTa.!i~BKH ITOKasa­
HO Ha plirc. I. OcHoBott MarHHTHoro crreKTpoMeTpa CJIYJIBT 8JI6KToo-

:; 
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MarrmT co CILJIOnrn:l:lM JKeJiesmiM cep'Ae'iHPIROM c pasMepa.MZ pa6011e~ 11ac~ 

rH ( 80x80x2II) cM3• HH,n;ym:nui ManmTHoro ITO.JI.ff B = 2, I2 TJI, Heo.n­

Hopo~ocTa ITO.JI.ff He ITpeBHIIIaeT 4% ITO .~He H 6% ITO ce11eHmO pa6o­

He:l! i:;aCTH. BH.n:eJI.momaR CllCTeMa COCTOllT 1'13 11eTHpex OJIOROB CIJJi!HTllJI· 

JI.ffIJJi!OHHHX ci:reT'lHROB' pacrro.JIOJK8HHHX ITOITapHO ITO o6e CTOpOHbl MarHPI­

Ta, BRJIRJ'18HHHX B i:reTHpeXKpaTHYfO cxeMy COBrra.n:ermt1, ll 11eTupex 

c11eT'1llROB aHTHCOBITe,n:erm:l!, 0JIOKllp:yIOll(1'IX cxeMy COBITe,n:eim"li OT IllAJI. 
)l;Be He3aBHCHMI:le CllCTeMI:l .neTeRTOpOB perHCTpHpyIOT TpaeRTOPHH M!O­

uHOB I(O H ITOC.Jie Marrmro: a) i:reTHpe !lIHpOR03a30pHHe HCRpOBHe Ra­

Mepbl, paCIIOJIOlK~HHiile rrorrapHO ITO o6e CTOpOHbl MarrmTa (OCHOBHOt1 

MaTepHa.JI 61:m HaOpaH Ha 'AByJC OJIHJKa~X R MarHHTY RaMepax, .I(B8 

~pa~e Ra.Mepbl Ob!JIH BBe.neHb! B yCTaHOBRY IT03lK8 c u;e.JIDro YB8.l!l'I'1e­

Hll'R p MaKC); 6) .I(BeHa.n:uaTL ITpOBOJIO'lHblX HCRpOBb!X RaMep' pacrrOJIO­

JKeHHb!X ITO mecTb B RaJK.I(OM ITJie11e CITeRTpOMeTpa. IlpHMeHeim"e IIMK rro-

3BOJIHJIO BrrepBble rrpoB~CTll H3MepermR HMITyJIDCHOro crreRTpa H sapR­

'AOBOro COCTaBa ROCMH'18CRHX Ml>OHOB, .He HCKJIRJ'laR C.JIYIIaeB JIHBHeBo­

ro COITPOBOllr,Il;ermR, H HCCJIS'AOBaTL rpyrnIR MIOOHOB M8TO'AOM MarrmTHO­

ro crreRTpoMeTpa. C~eM HHcpopManim c IIMK OCYlllSCTBJI.ffJICR woToperHc­

TpaTopru.m B ILJIOCROCTH OTKJIOHeHHR MIOOHOB B MarHHTHOM ITOJie·. 

TeJieCROIT IDIB:, ITpe'AlJa3Ha11eH~ ,IJ;JUr perzcTpanim HCRJIRJ'lHTe.JID­

Ho O.I(llHO'iHHX MIOOHOB, HMeeT 00.JIDIIrnfi MaKCHMaJibHO H3M8pH~ HM­

TIY.JIDC, '18M TeJieCROIT .I(ByX !JMK. mm pa6o·ra.IOT B peJKHMe Ilp~oro RO­

.ZWPOBB.HHR H 3aIIOMHHaHHR HHcpopManim. B!:IBo.n :irncpopMar.nrn OCY1Il8CT­

.BJIRJICR Ha IT8~JieHTY B IJJi!WPOBOM BH.ne, Y'AOOHOM ~R ITOCJie'AyK>met1 
MB.!JillfHHOt.i o6pa6oTRH. B rrpou;ecce BHBo.na HHi[lopManim rrpo:1rnB01(1'!JICR 

aBTOMaTMi:r8CKHt1 OTOOp ITOJI93HHX COOUTHH (.no Bb!Bo.na Ha rrepi[lopa:u;mo). 

HeoOXO.I(llMOCTb TaKOro OT6opa .n:HRTOBa.JiaCb M8HLrnet1, 11eM y TeJieCKO­

rra l!MK, CB9TOCHJIOt1 H MHOReCTEeHHb!Mll rrpoxo~I(8HH.f!MH, He perHCTpH­
pyeM!:lMH mm. 

HcRpOBOH Ka.JIOpHMeTp, pacrro.JIOJK8HHHH B armepType MarHHTHOro 

crreKTpOMeTpa, rrpe.ncTaBJIReT cooo:l! BOCLMHp.fUUiYID yCTa.HOBKy, COCTO­

.RUzylO H3 ITRTHCaHTHMeTpOBHX CBHHI.J;OBHX rrorJIOTHTeJieli, rrpoCJI08HHblX 

!l!HpOR03a30pHHMH HCKpOBHMH RaMepaMH. IlJioma.n:a rrorJIOTHTeJie:l! B Ml!­

meHeH (TOJimHHOH 25 CM) paBHa (220xI20) c~; pacCTORHHR M~ 
!TOrJioTHTeJIRMH I5 CM. IIoJIHaR I(JIHHa ITyTH 11acTHI.J;H B trnr,poBOM RaJIO­
PHMeTpe I60 CM. Ilp'.0' pa6oTe COBMeCTHO c MarHHTHHM crreKTpOMeTpOM 
sanycR .neTeKTOpOB OCYllleCTBJI.ffJICR Bb!.I(8.JI.ffiOll19H CHCT8MO:i! crreRTpOMeT-
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pa, rrpH STOM B HCRpOBOM Ra.JIOpHMeTpe perMCTpHpOBa.JIOCL "-'85% 11ac­

THI.J;, rrporrre,I(ll:0'x 11epes MarHHTH:ITT!: crreKTp0~.18Tp. B peJKHMe aBTOHOMHo­

ro SRCIIOHHpOBaHHR HCRpOBOro Ra.JIOpHMeTpa BH.n:eJieHHe C06HTH:i! rrpo­
H3BO.I(llJIOCa OT,neJIDHHM TeJieCROIIOM H3 i:reTupex CIJJi!HTHJIJI.ffIJJi!OHHHX 

0.JIOROB, pacrroJIOJK8HHb!X ITO o6e CTOpOHH KaJIOpHMeTpa. C~eM HHWop­

M~H c HCKpOBHX KaMep KaJIOpHMeTpa OCYllleCTBJIRJICH c IlOMOmaro crre­
I.l;HaJILHOH OIITHKO-MeXaHH11ecROH CHCTeMI:l, COCTORm8H HS sepRa.JI H 

cTepeowaToarrrrapaTa, pencTpHpYJOmero Ha .I(Ba CTepeoKa.n:pa Ha o,n;Holi 
IIJieHR8· Bero RapTHHy rrpOXOJJmeHHR 11aCTHI.J; 11epe~ yCTaHOBRy. 

3.JieM8HTU JIHBHeBOH YCTaHOBRH pasMemaJIHCL TaKHM OOpasoM , 

'1TOOH Ha ITyTH K HHM y SJieRTOHOB He Ob!JIO .norrOJ!Hl'!T8JILHoro Beme­

CTBa' rrorJIOllla.IOmero HX HJIH HCKaJKa.IOll{ero HX TpaeRTO_Dl'IH. CI.J;HHTHJIJIR­

I.J;HOHHHe CqeTi:rHRH (BH.n:8JIRIOll1aR CHCTeMa) H HCRpOBHe KaMepu (JIHBHe­

Bble .neTeKTOpH) pacrrOJIOra.JIHCL Harr po nm OROHH!:lX rrpoeMOB' ITO.I( Jier­

KHM rrepeRpHTHeM RpbllliH H BHe s.naHHR. BHI(eJI.momaR CHCTeMa COCTaB­

JieHa H3 II CIJJi!HTH.JI.JIJJI.J;HOHHHX cqeT11HRoB; rrJiom~na, oXBaTHBaeMaR 

HMH, paBHa (9,8xII,3) ~ • .nJIHHa TeJiecRorra I9,0 M. 3.JieKTpOHHaR 

KOMIIOHeHTa JIHBHet1 perzcTpHpOBa.JiaCL B qeTupex HCRpOBHX Ka.Mepax, 

paCIIOJIOJKeHlillx BOJIH31'f CqeT'lHROB' .n:eTeKTOpOM M!OOHOB H a.n;pOHOB 

CJIYJKHJI HCRpOBOH KaJIOpHMeTp. Ilo .naHH!:lM HCRpOBHX Ra.Mep orrpe~eJIR­
JIHCL IIJIOTHOCTa, seHHTHHH H a3HMyTa.JIDHJ:lM yr.JIU SJI8KTpOHHOM KOMIIO­

HeHTH JI'.0'BHett, a B HC~pOBOM Ka.JIOpHMeTpe HCCJie.noBa.Jrnca Bee rrapa­
MeTpu MIOOHHott KOMITOH8HTH • 

BTOpaR rJiaBa ITOCBRmeHa paspaOOTKe CIJJi!HTHJIJI.ffIJJi!OHHHX CHCTeM 
BH.n:eJI8ffifR COOHTHM. ITpoBe~eHo HCCJie.noBaHHe pa3.lIH'1H!:lX MeTo,noB 

CB8TOC6opa co C'leT'lHKOB paSHHX pasMepoB c BUOOpOM Ha.HdOJiee sq>­

WSKTHBHb!X ~H RaJK.I(oro ysJia ycTaHOBKH. B CI.J;HHTHJIJI.ffIJJi!OHHOM TeJie­
cKorre MarHHTHoro crreRTpoMeTpa rrpHMeHeHH sRpaHH, SamHm8.IO!l1He ~o­
TOYMHOJKHTeJIH OT paccemrnoro ITO.JI.ff MarHHTa, H IJJi!JIHH,n;pMi:reCRHe 

CB8TOBO,nH, YBO.I(H!IWe ~3Y BHOTpL 8THX 8KpaHOB. B TeJieCKorre HCKpo­

Boro Ka.JIOpHMeTpa ~3Y IIpHCTaBJieH!:l R Topna.M C'18T'1HROB 6es CB8TO­

Bo.noB. 0IITH11eCRHH ROHTaKT OCymeCTBJieH C IIOMOmaro IIp03paqHoro 

KJieR OK-72 H CHJIHKOHOBott OMO.JIU. CBeToc6op c 60.JiblllHX c11eTqHKOB 

JIHBHeBOM YCTaHOBKH (80x80) c~ OCYllleCTBJieH ~3Y-49, HarrpaBJieH_ 
HHMH WoTORaTo.noM Ha IIJIOCROCTL ci:reTi:rHKOB. Bee c11eT11HKH OOTRlJYTH 
IIJIOTHO rrpHJierarome:l! deJiott 6YMaro:l!, YJIY'IlllaromeH cBeToc6op c rrepH­
tlJePHffif»x 06.JiacTett. ITo.n6op rrapaMepoB BHCOROBOJibTHHX .ne.'IBTeJiett 
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ifloY IIpOBO.IU1"JIC.fI c KOHTpOJieM BHXO)~HliX :ll'MIIYJil>COB c IIOMOm:&IO a.M!IJI:ll'­

Ty~oro a.HamrnaTopa. IIepHO.Il,:ll'qec1mi! KOHTpOJI:& B rrpou;ecce 3KCITJIY­

aTarnrn YCTa.HOBK:ll' II03BO.Jil'JJI rro:rr.n:ep:nrnaT:& 3qxpeKT:ll'BHOC T:& CIJ;HHT:ll'JI­

JIHIJ;HOHH!iX TeJiecKorroB ""IDD%. BoJI:&llJlll'e pa3Mep!i ycTa.HOBKH, y~a­
rreHROCT:& cqeTq>JKOB ~pyr OT ~pyra Tpe6yroT oco6eHHO TmaTe.JI:&HO~ 

HaCTpOi!KH BpeMMeHHHX CBH3ei! 3JieMeHTOB TeJieCKOIIOB ~H sqxpeKT:ll'B­
HOro Blil.neJieH:ll'H C06!iTHH c rrpHMeHeH:ll'eM BpeMH-ITpOJieTHO!! MeTon;mra. 

.lLnH 3TOro IIp:ll'MeHeH MeTo.n' OCHOBa.HH~ Ha COITOCTaBJieH:ll'H 3an;epJKeK 
HaCTpaHBaeMl:lX cqeTqHKOB c 3~epJKKOH KOHTpO.m.Horo cqeTq:ll'Ka, c 

IIOMOIU:&JO BpeMH-aMIIJI:ll'TY~Horo rrpeo6pa3oBaTeJIH :ll' aMIT.Jil'JTY.n:HOro a.Ha­

Jrn3aTopa. C:wcTeMa II03BOJIReT He TOJI:&KO c BliCOKOH TOqHOCT:&ID Ha­

CTpa:ll'BaT:& TeJieCKOII rrepe,n 3KCIIOH:ll'p0BaH:ll'eM ycTaHOBK:ll'' HO H l(OH­

TpO.Jil'JpOBaT:& ero pa6oTy B TeqeHHe Bcett cep:ll':ll' H3Mepemrl. 

IlpHBO~TC.fI OII:ll'CaH:ll'e JIOr:ll'qeCK:ll'X cxeM Blil.1l;e.JIHIOI11:1l'X CHCTeM 

Bcex y3JIOB ycTa.HOBK:ll'. IlpHMeHeRHe ~cKpHMHHan;Hi!, a.HT:ll'COBrran;eH:ll'li, 

TOqHa.fI HaCTpoi!Ka BpeMeHHHX CBH3ett IT03BOJIHJI:ll' CBeCTH ~o MHHHMYMa 

~OJI:ll'qecTBO sarrycKOB MarHHTHOro crreKTpOMeTpa OT IlJAJI - qacTOTa 

3arrycI<OB ycTa.HOBK:ll' (30 + 35) qac-1 rrpz (IO + I5) qac-I rroJie3Hl:lX 

cpa6aTO!llaH:ll'H. Bo.m.ma.H CBeTOCHJia aBTOHOMHOro CIJ;HHTHJIJIHIJ;HOHHOro 

TeJieCKOrra HCKpOBoro KaJIOpHMeTpa II03BO.Jil'JJia per:ll'CTp:ll'pOBaT:& "-'IOO 

rroJie3Hb!X co6!iT:ll'H B qac rrpH qacTOTe cpa6aTl:lBaH:ll'H "'I20 '1ac-I. 

CIJ;HHTHJI.JUJin'!OHH~ TeJiecKorr JIHBHeBoli ycT2.HOBKH, cocTOHm:ll'li us II 

cqeTqHKOB, 3KCITJIYaTHp0BaJIC.fI B qeTl:lpex Bap:ll'aHTax J!Qr:ll'qecKOH cxe- · 

Mli Blil.1l;eJieHHH COc5HT:ll'H. Bo Bcex CJIY'laHX cxew CTpo:ll'.Jil'JC:& TaK, qT0-
6!i oc5ecrreq:ll'T:& perHCTpau;:ll'ro KOMIIOHeHT JIHBHett•B :ll'CKpOB!iX KaMepax. 

Pacrrpen;eJieH:ll'H COc5HTHH ITO 38HHTHlJIM yrJiaM, IIOCTpOeHHHe ITO naHHhlM 

HCKpOBHX KaMep rrpH pas.JmqHlJIX yrJiax HaCTpo:!IB:ll' TeJieCKOIIa (pzc. 2), 

YKa3HB810T Ha rrpaBHJI:&HOCT:& HaCTpOHKH H nocTOBepHOCT:& ITOJIYtJaeMHX 

Ha yCTaHOBKe pe3yJI:&TaTOB. Eo.JI:&moe KO.JIHtjeCTBO UIAJI Ha BHCOTaX rop 

ll H8B03MOXHOCT:& rrpHMeHeHHH aHTHCOBrraneRHli B JmBHeBott ycTa.HOBKe 

He IT03BO.Jrn.JIH :ll'CKJIIO~T:& 3aITyCKH ycTa.HOBKH OT lllAJI. 

B Ka~eCTBe CaMOCTOHTeJI:&HOro (He3aBHCHMOro OT :ll'CKPOBHX Ka­

Mep H~eHTHQMKaTOpa fAJI IIpHMeHHJiaC:& CHCTeMa BllBO'Aa HHqJopMarnnJ 0 

cpa60TaBmHX CIJ;HHTHJIJIHIJ;HOHHHX C'1eT'lHKax Ha OCIJ;HJIJIOrpaq, c IIaMHT.:&.ID. 
YcTpOHCTBO' Blil.1l;8JIHIOmee ll: !PopMHpyrou~ee MMITyJI:&Chl OT ~SY' pacrrpe.ne­
JI.fll0!11ee :ll'X ITO BCett pasBepTKe OOIJ;l'JJLJIOrpai{la, coc5pa.HO Ha HHTerpaJI:&­
H!iX MMKpocxeMaX. 

IG 

B TpeT:&ett rJia.Be IIp:ll'BeneHl:l KOHCTPYKTHBHii!e H TeXHOJIOI'l{qec­
KHe ococ5eHHOCTH HCKpOB!iX KaMep pa3.JIHqHOro Ha3HaqeHHH,:ll'3rOTOB­

JieHH!iX ~JI.ff IIpHMeHeHHH B YCTaHOBKe. 0IIHCaHH CHCT9Mhl HX BliCOKO­

BOJI:&THOro ITHTaHHH :ll' BliBona HH!PopMan;HH. CJIOJKH!ie YCJIOBHR B!iCOKO­
rop:&H (IIOHHX8HHOe aTMOC@epHoe na.BJieH:ll'e, pe3KHe H 3HatJHTeJI:&HlJ!e 

:ll'3MeH9HHH ~aBJieHHH :ll' 0KPJ"KaJOl!l9H TeMUepaTypH) rrpe~~HBJIRIOT IIOB!i­

meHHHe Tpe6oBa.HHH K KOHCTPYKTHBHliM :ll' 3KCIIJiyaT8.IJ,:ll'OHH!iM KaqecTBaM 
HCKpOBliX Ka.Mep, 

.lLnR MarHHTHoro CIT9KTpOM9Tpa 6HJIH paspa60TaH!i ITpOBOJIOtfH!ie 
HCKpOBHe KaMepl:l. 3.JieKTpo~ Ka.Mep rrpencTaBJIR!OT coc5ott xecTKHe pa­
MH, OTJIHTHe H3 8ITOKCH.n:Horo KOM!Ia~a c apMaTypoli :ll'3 nropa.JIH "0' 

CT9KJia, c HaTHHyTHMH Ha HHX rrpOBOJIOKaM:ll' • .l{:ll'aMeTp IIPOBOJIOKH 0,I 

MM, mar HaTmKKH I MM. EoKOBHe CTeHKH Ka.Mep 38.KJieeHH JlaBCaHOBOtt 

ITJ!eHKOJ.i. Ka.Mep!i pae50TaIOT B pexHMe ITOCTORHHoro IIpO,Z(yBa TeXHHqec­

KH ~CT!iM re.JIMeM. KOHTpOJI:& 'lHCTOTH rasa B KaMepax rrpOH3BOnHJICH 
c IIOMOlll:&IO pa3pJUU1HKa, IIpOJzyBaeMoro BliXO,ll;Hm:ll'M "0'3 KaMep ra30M, 

BKJIIOqermoro B nerr:r, BHCOKOBOJI:&THoro RC-reHepaTopa. 'facToTa cpa-

6aTHBa.HHtt reHepaTopa 38.BHC:ll'T TOJI:&KO OT ~CTOTH rasa. McrroJI:&30-

BaHHe q>JcToro re.JIM.ff, ITPHMeHeHHe CHCT9Mhl KOHTpO.JIH Ha Bcex CTan;H­

HX pac50TH YCTaHOBKH oc5ecrreqHJI"0' 3KOHOMHqHHtt peXHM rro.n:n:epJKaHHH 

pa60TOCIIOC06HOCT:ll' KaMep. IlpOBO.~O'lHHe HCKpOB!ie KaMepH pac50T810T B 

peJKHMe IIpRMoro KO;i;HpOB8JIBH H sarrOMHHaH:ll'H HH@QpMa.IJ;:ll'H. McrrOJI:&30-

Brume B KOn>JpOBKe KOOp,n;HHaTH oc5omx ::meKTpo.n;oB II03BOJIMJIO BMeCTO 
CJIOJKHoro IOOD-B:x:o.:n:oBoro 3.Jie.MeHTa ITaMHTH HCIIOJI:&30BaT:& :n;Ba 32-

BXO.IJ;OBHX !llM@paTopa Ha IO \l}epp:ll'TOBHX KOJI:&nax KaJKll;liti. Jl;JrH KO.n:H­

POBKH IIpHMeHeH pe¢JreKCHutt KO~ rpeH, IT03BOJIH!OflWH paClllliWPOBHBaT:& 

3aUHCJil B IUH@paTopax H B Tex C.nytJa.fIX, Korna TOK lil°CKphl rrporneJI He 
qepe3 OnH'J, a ~e rrpOBO~OKH . OTO II03BOJI:ll'JIO IIOBHCHT:& TO'lROCT:& 
orrpe,:n;eJieHHH Koop~RaT B TeJiecKorre IMK. YrrpaB.~HeM!ltt pemM 3aIIH­

CH H He3aBHCJilMOCT:& rrapaMeTpoB BHCOKOBOJI:&THoro JilMITyJI:&Ca OT KOJm­
qecTBa 3a:n;eTHX HCKpott rrpOBOJIOK oe5ecrreqHBaeTCH CII8IJ;Ha.JI:&HOH cxe­

MOtt ITHTaJOl!lero reHepaTopa (pHc. 3). Bl:lBon HHqJopM8.IJ;HM c @eppHTO­

B!iX IUH¢paTopoB , OTC5op IIOJI83HHX COOHTHH "0' rreqaT:& Ha IT8p@oJieHTy 
ITpOH3BO.ll;HTCH YCTpottCTBOM, coe5paHHlJIM Ra MHTerpa.JI:OHHX MHKpOCXeMax, 

3KcII.JIYaT8.IJ,:ll'oHHue xapa.KTepHCTMKH TillK orrpeneJIHJIMc:& Ha HC!II:lTaTeJI:&­
HOM CTeHn:e . 3:WJeKTHBHOCT:& KB.Mep -"'90%, BpeMJI IIaMHTH (V 2, 5 MKC' 
TOqROCT:&. orrpeneJieHHH KOOp~HaTH ""0,35 MM. 
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)LJrE pa3HHX y3JIOB ycTa.HOBKH 6H.Jm C03~a.HH nrn:poKo3a30pHHe 

~CKpOBHe Ka.MepH, pa3.JIHtJa.IOll1l!'8CR KaK ITO pa3M8pa.M, TaK 1'l ITO pa6o­

'l1'1'M xapaKTepHCTHKaM. B MarHHTHOM CITeKTpoMeTpe OCHOBHOe BHHMaHHe 

y.n;e.JIJI.JIOCJJ o6ecrretJeHHIO BHCOKOM TOtJHOCTPJ C.Jie,n;OBa.HPJR TpeKOB TpaeK­

TOplim tJaCTIDJ;Il, ,D;.JUJ HCKpoBoro Ka.JIOpMMeTpa ropa3.n;o BaJKHee o6ecrre­

'!HT1' BHCOKyro JmBHeByro aqxpeKTPIBHOCTJJ. llMK MarHETHoro crreKTpOMeT­

pa .IJ:BYXCeKUHOHHHe c CJMMapHOH )J)Il'l'Hott TpeKa 30 CM. 8.JreKTPO.IUl Ka­

Mep rrpe.n;cTaBJIBIOT co6ott paMl:l c HaTRHYTHMl'l Ha HEX rrpoBO.JIOKaMH.BH-
6op MaTepHa.Jia PJ pa3MepoB 8.JieMeHTO paM rrpoH3BO,D;PJ.JICH .H3 coo6paJKe­

HHtt .nocTaT'OtJHOH ITpOtJHOCTPJ' He .IiOIJYCKaI0111ett HX rrporH6aHHR 1'l ITpO­

Bl'l'CaHHR rrpoBo.JioK. CK.Jie~a Bcex Ka.Mep ITpoH3Bo.n;Irnaci; srroKcl'l'.n;HHM 

KOMIIaYH,D;OM. JtnR 06ecrretJeHH~ BHCOKOtt ITpOtJHOCTl'l' l'l' repMeTHtJHOCTH 

rrpm<.Jie~H 6bl.Jia rrpe)l.J!oJKeHa HOBM TeXHO.JIOI'l'l'R, mor.JiaCHO KOTOpott 

Bee CK.JiellJBaeMh!e ITOBepXHOCTl'l' rrpe,n;Bap!tl'Te.JIPHO ITOKpHBamCR UlJHKOM c 

rroMomhro 8.JieKTpoMeTa.JI.JmSaul'l'OHHoro anrrapaTa. TeXHo.JioI'l'l'R rrosBoJIJieT 

CK.JI8HBaT:O .n;aJKe TaKOtt MaTepHa.JI, KaK .JlaBCaH, BOo6me He CMa'l!tl'Bae­

MHtt K.JieeM. BHCOKM repMeTHtJHOCTh Ka.Mep IT03BOJIB.Jia 8KCIT.JIYaTl'l'pO­

BaTJJ HX ,n;JmTe.JIPHOe BpeMR C>I ro.na) 6es 38M8HH rasa c COXpa.HeHE­

eM RPKOCTH R Ka'!eCTBa TpeKoB. 

Mo,ey.JIH HCKpGBHX KaMep Ka.JIOpHMeTpa (rro .n;Ba _D;JI.ff Kruir,n:oro 3a­

sopa) HMeIOT CIT.JIOlliHHe .n;ropa.JieBHe a.JieKTPO.IUl, rrpm<.JieeHHe K cTeK.JI.RH­

aott o6e'!~e rrocpe.n;cTBOM ltpOIT!tl'TaHHOtt SilOKCH,D;HHM KOMIIayan;oM CTe­

I\.JIO.JieHTbl. TaKM TeXHO.JIOI'HH II03Bomma ;rs6exaTJJ Herrocpe,n;cTBeHHoro 

KOHTaKTa M€Ta.JIJia co CT8K.JIOM 1'l o6ecrretJ!tl'T:& ~eKOTopyro Il.JiaCTH'lHOCT:& 

CK.Jie~. Ka.MepH He-qyBCTBHTeJI:&HH K H3M8H8HH.RM OKPJXaIO!IWX yc.JIOBH~ 
H pa6oTaJm B yCTaHOBKe HeCKO.J!PRO .JieT 6e3 3aM8HH sarrO.JIHRIOl!lero 

rasa c coxpaHeHHeM HPROCTPJ TpaROB H JIHBHeBott a$f>eKTHBHOCTH Ha 
rrepBOHatJa.JIPHOM ypoBHe. 

BHCOKOBO.JllJTHOe IT!tl'TaHHe llMK MaI'Hl'!THoro crreKTpoMeTpa o6ec­

rretJHBa.Jioci; reHepaTopa.MH HMIIY.JIDCHoro aarrpmKeHHH, rroMemeHHHMlll B 

repMeTztJHlitt 061.eM B aTMoccpepe asoTa rro.n ,n;aB.JieHHeM rv 5 aTa. Hc­

KpOBHe sasopbl IIMK DJYHTHPOBaHH RaTynncaMH HHIJYKTHBHOCTH. EMKocT:& 

HCKPOBOH Ka.MepH, HH.D;YXTllJBHOCTJ; KaTymKH H OMJll'!eCKOe .corrpOTHB.Jie-
· HEe HCKpH B Ka.Mepe COCTaBJimlT KO.Jie6aTe.JIDHHtt KOHTyp, CflopMJllpYJOml'ftt 
BHCOKOBO.J!DT~ HMITy.J!DC B BH.n;e 3aTyx8.IOUlett CHHYCOH,D;H •. TaKM C{lopMa 

MMrry.nl.ca MaKCHMa.JIPHO rrpz6JIJ11J1tB.eT Ra.Ha.JI npo6oR B Ka.Mepe K HCTHH-1 . . 
Hp~ TpaeKTOpJllJf 'laCT~. IlOBHlliruJ TO'!HOCTJ; orrpe.n;e.JieHHR ee rrapa.MeT-
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pOB. i ·eaepaTOpH BHCOKOBO.JI:&THOro HMITy.JIPCa HCKpOBoro Ka.JIOpHMeTpa 

(no On;HOMy Ha .nBa CM8JKHHX 3a3opa) co6paH!::! ITO K.JiaCCH'tfeCKOti cxe­

Me; KOH~eHCaTOpH 1'l sapSUJ;Hble corrpOTHB.JieHHR IlOMemeHH E TpaHccpop­

MaTOpHoe MaC.JIO ·, '!TO rrperrnTCTEyeT E03HHKHOB8HHIO KOpomrnx pa3pR­

Il;OB H MHKpOITp06oeB l'l' 3Ha'!ll'T8.JThHO YB8.Jil'l'1l1'!BaeT CpOK c.nyx6bl reHe­

paTopoB • .IiirR ITOBHIU8HHR Jll1fBHeBott aqxpeKTl'l'BHOCTH 1'l o6ecrre'!eHHR 

paBHOMepHOH RpKOCTPJ TpeKOB ITO BCeMy o6'lJeMy KaMep aMTI.JIPJTyn;a Bbl­

COKOBO.JI:OTHOro HMIJY.JI:&Ca HeCKO.J!PKO 3aBbllli8Ha' a CHRTHe KpaeBJ~X 

ITpo6oeB H CBetJeHPJR rasa ITOC.Jie C{lopMl'l'pOBaHPJR TpeKOB o6ecrretJHBaeT­

CR o6pe3a.JOI!1l'fMH TpHraTpoHaMJ.I, rro,1J,lK1'lraeM!lMl'l' HMIJY.JII>COM c rrepBoro 
KacKan:a reHepaTopa. 

3arryCK BC€X reHepaTopOB ITp01'1'3BO,D;PJTCR. On;HOJ1: CHCTeMOM. EJio­
Kl'l'Hr-reHepaTop Ha .JiaMITe co BTOpPltJHOtt 8MlllCCHett 6B2IT sarrycKaeT 

TpRraTpoH, RB.JIJll0!!1l'fttCR KOMMyTaTopoM RC -reHepaTopa. Bb!COKOBOJII>T­

HHti l'lMITy.JIPC' cq\opMHpOBaHHHtt flC -reHepaTopoM ITo.n:aeTCR Ha lIO,IVKPJr 

Bcex reHepaTopoB, ITPJTa!O!llPJX llMK Pl !lMK. B TOM Ee 6HOKe CMOHTHpo­

BaHa Cl/ICTeMa YITPaB.JI8HHR ITO,I(CB6TKOti peITepHHX MeTOK' C'tJ'8TtJHKOM 
co6HTl'ltt Pl BCeMY! C{loToperPJCTpaTopaMH. 

TpeKl'l' B HCI<pOBHX KaMepax MarHPJTHoro CITeKTpoMeTpa C{loTorpa­

qi1'lpyroTCR B lIHOCROCTH OTI\.JIOH8HPIR tJaCTPJu; B MarHPJTHOM IIOHe • .IinR 
BOCCTaHOBn8HPIR BTopon RoOpn;HHaTH TpeROB rrpPJMeHeHH CPJCTeMa OITTPJ­

'l'eCKPIX KlmH:&eB, paCITO.JIOJK8HHblX M8JKIJ;y K8MepaMH 1'l qioToperl'l'CTpaTo­

PaMH TaK, 'ITO PJ3o6paJKeHPJR RoHu;oB TpeKoB rrorran:aIOT B o6'lJeRTHBH. 
lIOC.Jie ' rrpe.JIOM.JieHPJR B K.JIHH:&RX. CMemeHHe KOHD;OB TpeKa OT era oc­

HOBHOH 'laCTH rrpoITop~oHa.JI:&Ho "r.nyel1rne". PerrepHM cPJcTeMa Mar­
H!IITHoro crreKTpoMeTpa COCTOHT PIS KOMII.JieRca ITO_D;CBetJHBaeMHX Kpe­

CTOB' paCITO.JIOJK8HHHX B rro.:re 3pemrn C{loToperncTpaTopoB' OT'J;lOCTH­

poBaHHHX c TOtJHOCTI>IO ± 20 MKM. KpoMe Toro Ha RaJKD;HM Kan:p qloTO­

rpaql!IIpyroTCR PIH,n;PJRaTOpH C'!6T'll'!Ka Ra,.n:pOB. C'!eTtJHKa IT.JieHOK. Ha­

rrpaB.JIElHJ/IR MarHHTHOro ITO.JI.ff' HaITpaB.JI8Hl/IR rrpo.JieTa 'laCT:lfllH' HOMepa 

KaMepH • .IiirR Ra.Jra6poBKl'l peITepHof.i CHCTeMH 61rna rrp~Be.n:eHa cepHR 

KOHTpO.JIPHHX C{loTorpa.qil'!pOBaHHtt 8TaHOHHOtt ceTKH BO BCex OTCeKax 

MarHHTHOro crreKTPOMeTpa. 

PerncTpaUHR co6HTPJti B PJCRpoBoM Ka.JiopHMeTpe ocymecTB.JIReT­

cR c ITOMom:oro OITTPJKO-MeXaHH'tJ'eCKOH Cl'!CTeMH, COCTO.ffill8H Pl3 KOMlI­

HeRCa sepKa.JI l'l cTepeo<P<>ToperncTpaTopa C~P. C~P o6ecITetJPJBaeT {fxl-
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TOrpa.QmpoBrurne C06HTI!!H Ha .:nBa CTepeoK~npa Ha o;n;HOH rr.JieKe c a.B­
TOMaT:wiecKon rrpOTmKKOn 8KCITOHI!!pOBaHHOro M6lK06~eKTI!!BHOro 0Tpe3K4 
.JieHTl:l. Hao6paJKeIIBH TpeKOB Harrpa.B.JIHIOTCH B o6~eKTHBl:l C~ rrocpe;n;­
CTBOM sepKM' paCITO.JIOJK8HHl:lX Ha.II; I!!CKpOB!:lM1! KaMepaMH TaK' t:JTO 
KaJK,JJ;Oe aepKMO OTpaJKaeT B o6~eKTI!!Bl:l TpeKH HCKpOBl:lX MO.JJ;Y.Jie:!!: o;n;­
Horo OTCeKa. IOcTHpDBKa aepKM:&HOM CHCTeMH rrpOI!!3BO~.Jiac:& c rro­
MOm:&ro raaoBoro Jia3epa, YCTaHOBJ!eHHOro B ITJIOCKOCTI!l o6~eKTZBOB 
C~P • .11JIH KaAH6pOBKH CI!!CTeMH iJ.ioTOperHCTp9.IniI!! B OTCeKa.x I!!CKpOBO­
ro KMOPHMeTpa 61:lJIO rrpoBe;n;eHo tfioTorpa.QmpoBaHHe aTMOHHon ceTKH. 

B JII!!BHeBOH YCTaHOBKe ~H orrpe.neJieirnF! a3HMYTaJIJ:iHoro yrJia 
rpeKH B KaMepa.x MRI I!! HK2 (pI!!c. I) qioTorpaipHpOBaAHC:& B ropH30H­
TaJIJ:iHOH WOCKOCTH. I/I3MepeHHe aeHHTHOro yrJia !IpOI!!3BO,n:l'fJIOC:& Ha 
tfioTorpacpI!!HX MRI, HK5 I!! 1fK8 B 6oKOBon rrpoeKW'JI!l. I!JroTHOCT:& sJieK­

TPOHHo:!!: KO!>ffiOHeHTl:l orrpen;e.JIH.Jrac:& !IO ;n;aHHl:lM BCex tfioToperHCTpaTO­
poB I!! ITO Il;O!IO~TeAnHOMY, tfioTorpa.QmpyromeMY TpeKH B :mer t:Jepe3 
Jia.BCaHOBYJO CTeHKY H I!pOBOJIOt:JHHH aJieKTpOl\ (cppoHTaJThHM rrpoeK:UHH). 

3!\cITJiyaT~OHHHe xapaKTepI!!CTw.KI!l IIMK, I!!CITOJI:&30BaHHHX B yc­

TaHOBKe' orrpe,n;eAAJII!!C:& Ha HCITl:lTaTeAnHOM CTeHn;e' r;n;e rro.n;6I!!pamc:& 
rrapa.MeTpH ID'JTaJOmI!!X BHCOKOBOJI:&THHX I!!MITYJI:&COB. a'pcpeKTHBHOCT:& !!MK 
rvIQQ% ~ OnHHOt:JHl:lX t:Jacnm I!! JII!!BHef{ I!l3 >!00 t:JaCTI!!U, p~HOMep­

HO pacrrpen;e.Jiemmx ITO !IJIOtnan;I!l KaMepl:l; .nAA Y3KI!!X JII!!BHeit c >20 
qacTI!ll\ B KOHYCe c paCTBOpOM "-'35° scpcpeKTI!!BHOCT:& rranaeT I!l3-3a 
aaTeHeHHH. BpeMH rraMJJTI!l Ka.Mep (2,5 + 3,0) MKc; B ycTaHOBKe rro­
n:atJa Bl:lCOKOBOJibTHOro HMITy.m;ca aa.nepiurnaeTCH He 60.Jiee, t:JeM Ha 
650 HC ITOC.Jie rrpOXOJK!leHI!l.fr tJaCTI!!Ul:l, B STOf.f 06.JiaCTM scpcpeKTI!!BHOCTb 
KaMep MaKCI!!MaJIJ:iHa. 

B tJeTBepTof.f r.naBe .nmr HJIJIIDCTp~I!! B03MOlKHOCTeti ycTaHOBKH 
rrp:irne,n;eHH H8KOTOpore peayJI:&TaTFI, IIOJIYt:J8HHHe Ha MaTepI!lMe' Ha-
6paHHOM aa rrepI!!on; !972 + I982 rr. 

06maR n;JIHTeJI:&HOCT:& sqxpeKTI!!BHO:!!: pa60TF.l MarHI!!THOro crreKTpo­
MeT pa COCTaBI!!Jia tv350Q "!aCOB, 3aperHCTpHpOBaHO rv3Q000 MIOOHOB. 

06pa60TKa ,I!!Hq)opM~' Ha6paHHOM c ITOMOm:&IO I!MK, rrpOBOD;I!!Jiac:& 
:nBYM.fr crroco6aMH: a) Ha rrpeW'J3HOHHOM rrpoeKTope c n;B~n;uaTHRpaT­
HHM YBe.JTIP1eHHeM; 6) Ha CKaHHpyroi.ueM aBTOMaTe RFD. B o6oHx C.JIY­
tJMX c o6pa6anmaeMHx Ka,n.pon cm1Ma11Hc:& naHHFie o Koop11.1rnaTa.x 
.TpeKOB I!! nerrepHHX M8T0K' crne:ueHHH I\OHUOB Tp8I\OB B OITT!lr.'18CKI!!X 
KJrnH:& "v . Be.ff HHclJOPManrrn rrepe11;aBaJiac:& B SBM, r;n;e RWIHC.JIH.:imc:& HM ... 
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rryJI:&C t:JaCTI!ll\F.l, 3HaK ee sapHil;a, CMemeHH.fr TpaeKTOpI!l:!!: BXO;n;a I!! BH­
xo;n;a B neHTpe MarHHTa HJII!l Ha BHXo;n;e Ha Hero, cMemeHHe I!! yroJI 
MeJKn;y ITOJIOBI!!HKa.MI'! TpeKa B ,n;ByxceKW'JOHHOf1 Ka.Mepe. OrrpeneJI.frJiac:& 
yr.JIOBaR TOt:JHOCT:& KalK,Ii;Oro MeTo;n;a ,UJI.fr BHt:J:l'ICJI8HI!!H MaKCHMM:&HO H3-
MepI!!MOro HMITyJI:&ca. MeTon; o6pa6oTKH Ha rrpoeKTOpe o6ecrret:JHBM 

P MaKC ~ !600 raB/c, rrpvr o6pa6oTKe co611Tvrii: Ha HPD P MaKC ~ 

!085 raB/c (;n;aHHl:l8 ~ Te.JieCKOITa, COCTOHmero H3 .:nBYX IIMK; ITpI!l 
t:JeTilpex IIll1K P MaKC ~ 4500 raB/c). 06pa6oTKa narrnax 6ecrpvr.JI:&MO­
Boro TeJiecKorra rrpovraBO.n;H.nac.Ei Ha SBM M222. B rrepBoif cepHH H3Me­

peHH:!!: 61:l.JIO ITOJIYt:J8HO ;n;JIH MaKCHMM:&HO H3M8pHMOro HMIIYJI.EiCa 3Hat:Je­

rrne PMaKC~2000 raB/c, ITOCJie ITOBTOpHO~ IOCTI!!poBKH KaMep 6blJia 
,D;OCTHrHYTa B8JIWrnHa p MaKC ~4000 raB/c. IIoc.l!e BF.lt:JHCJ!8IDIH HMITYJI:&­
COB MIOOHOB B 090I!!X CJIYt:JMX Bee C06HTI!l.fr pacrrpe.11e.JIH.JII!!C:& ITO lll'M­
rryJIIiCHF.lM HHTepBaJiaM c paBHl:lM KOJII!lt:JeCTBOM co611Tvrif B KalK,D;OM HH­

TepBMe. Co6RTHFI c P.I"' ~I TaB/c o6pa6aTHBaJII!!Cii rroBTOpHo c YTO~­
HeHHeM I!l3MepeHHti. J:{Jrn Ka.JKJJ;Oro HHTepBaJia orrpe,neMJIOC.b aap.fr,D;OBOe 

OTHOlli8HHe. IIocTpoeHH: a) ;n;vrqxpepeHL\I!laJThHF.ltl HMIIYJinCHHH crreKTp VJ 

6) 38.BHCHMOCT.b aapRD;OBOr~ OTHOIII8HHJ1 OT I!lMITYJinCOB MIOOHOB. IlOJIY­
'leHHF.le .Il;aHHbJe xopomo corJiacyroTC.fr c vrsBeCTHblMI!l JIHT.epaTypHRMll' 

!laHHFIMH. 
(JyMMapHa.fI !lJilll'T8JI.bHOCT:& ncex cepl!l'H 3KCITOHHpDBaHI!l.fr I!!CKpOBO­

ro KMOpHMeTpa COCTaBI!l.Jia ---2000 t:JaCOB, B TOM t:JHCJie "-'!000 t:Jaco~ 
COBMeCTHO c MarHHTHHM crreRTpOMeTpOM. IIpoBe;n;eHa KaJIH6pOBKa M8TO~ 
.na oneHKH aHeprHH B HCKpOBOM KaJIOpHMeTpe .Uah"HFIMH MarmiTHOro 
crreKTpoMeTpa5 B aBTOHOMHOM pelKI!!Me pa60TH aa -vIOOO qacon Ha6pa­
RO "-I,03·IO MlOOHHHX C061:lTHH. 3aperI!!CTpHp0BaHO 63 rpymru MIOO­
HOB OT 2 .no I2 t:JaCTHU B rpyrme' 48 c nyt:JaeB .frU8pHoro B3aHMO.nen­
CTBHJ1 !VIIOOHOB co CBHHUOM. IIpvrBe;n;eHH peayJI:&TaTbJ lll'CCJie;n;oBaHI!la, 

rrpoBe,n;eHHHX Ha I!!CKpOBOM KaJIOpHMeTpe' aKcrrepvrMeHTaJI:&Hl:le ,D;aHHl:le 
COITOCTaBJI8Hl:l c pact:JeTaMPr. Bo BCeX CJIYt:JMX Ha6JIIO,naeTCR xopomee 

corJiaCI!le' t.ITO eme pas rro;n;TB8plK.n;aeT scpcpeKTHBHOCT:& MeTo.na UCKpO­
Boro KaJIOPI!!MeTpa ~ rro.n:o6Hl:lX HCCJie . .noBaHHM H UOCTOBep!IOCT:& rro­

JIYt:J8HHFIX Ha yCTaHOBKe pe3yJI.EiTaTOB. 
.Jhi!BH8Ba.fI YCTaHOBKa pa60TaJia B o6mef.f CJIO~HOCTH -v2800 qa­

JOB. 3apenrcTpvrpOBaHO B ;n;vrarraaoHe 38HHTHHX yrJIOB (50° + 90°) 
OKOJIO I800 C061:lTHM. CorJiaCHO paapa60TaHHF.lM KpHTepvr.HM OT6opa rAJI 
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llJHTepBa.JI 38HllJTH!:lX yrJIOB 6HJI. pe3KO CYJ!t8H :no (70° + 90°), 3a rro­

JI83HHe C06HTllJR rrpllJHHManHCo TOJioKO Te cpa6aTHBa.HllJR ycTaHOBKllJ, 

Kor.:na B llJCKpOBHX KaMepax 6H.Jm 3aper11JCTp11JpOBa.HH '1aCTfilUl. 01wH11a-. 

T8.7ThH!:le pesy.mTaTbT !IO llJHTeHCHBHOCTllJ rAJI Ha BHCOTax ropt rrony­

'18HHH8 !IO Ila.HH!lM HCKpOBHX RaMep, (3,5 + 4,2) I0-2 -qac- • 1IaKJIOH 

C!I8KTpa .nHBHeft C 38HllJTHl:lM}! yrJiaMH e ::>< 900 0ImCHB8.IOTCR 3aBIJCH-
-2 6 

MOCToID ~ ·• c ITOMOIJll>ID OCQl'JJIJIOrprupW<JecKoro MeTon;a J/Jll;8HTH!PHKa-

IDJH JIHBHe~ 6HJia rro~eHa 3aBllJCllJMOCTo llJHT8HCllJBHOCTH JIHBHett OT 

3eHHTHoro yrJia (p11Jc. 4) . .Il8.HHHe xopomo corJiaCJIDTCR c MoHTe-Rap­

.no pac11eTaMH, rrpoBen;eHHh!Mv. c Y'f8TOM llJHT8HCllJBHOCTllJ lllAJI. 3aper11Jc­

TPHPOBa.HO 36 MTOOHHHX C06HTllJH, B TOM '1HCJie 6 rrap llJ I Tpo~a MID­

OHOB. IIapaMeTpH 3THX co".5uTHtt corJiaCYIDTCR c _I(a.HHHMH llJCKpOBOro 

Ka.JIOpHMeTpa, rro~eHHbTMP.' B a.BTOHOMHOM peJKllfMe. 

B rrp11JJIOJK8HHH rrpllJBO:nHTCR rro.:npo6Hoe ormcaHHe cxeM 11J rrp:inrrw­

rra :nettCTBllJR YCTpOHCTBa BbTBO:na llJ H8.ROIIJI8HHR HHqJopMa.uIDJ c !IpOBO­

.JI0'1HbTX HCKpOBHX KaMep: YcTpottCTBO (6JIOK-CXeMa ITOKa3a.Ha Ha pHC. 

5), co6paHHOe Ha llJHTerpa.JioH!:lX MHKpocxeMax cepHM I55, 06ecrre11H­

BaeT BHBO:n llJH~OpMaUHH c ~eppllJTOBbTX rrrn~paTOpOB, ee a.HanH3 (cxe­

Ma 6.JIOKa aHanH3a COBMeCTHO c 6JIOKOM ITaMRTllJ lIPllJBe:neHa Ha PHC. 6), 
OT6op ITOJI83HbTX C06JJITHM !IO O.n:HOMY H.Jm n:BYM KPllJTepllJRM ITOJI83HOCTllJ. 
HaKOITJieHHe Ila.HH!1X Ha !I8pqJo.JI8HTe. 4.iopMa 3a!IBCH llJHqiopMa.uIDJ Ha 

rre~OJI8HTe y:no6Ha KaK .II JIR MaIIIBHHOM o6pa60TKH' Ta.K H :n.JIR BllJ3Y-
8.JioHOro KOHTpOJIR. 

B 3aK.JIID'18HHVJ H3JIO.JK8Hll OCHOBHHe pesyn_TaT11, rro~eHHHe B 
IIHCC8pT8.UIDJ! 

I. BrrepB11e Ha BHCOTax rap (3200 M Han; ypOBHeM MOpR) co3-

n;aHa 3KCrrep!IJMeHTaJioHM YCTaHOBKa 11;.JIR KOM!IJI8KCHOro HCCJie.:nOBaHHR 

OKO.JIOrOpH30HTaJioHOrO !IOTOKa KOCMH'18CKllJX ~ett. YcTaHOBKa COCTO­
HT llJ3! 

a) MarHHTHoro crreKTpOMeTpa MTOOHOB c ..n;Harra30HOM H3M8pR8MbTX 

llJM!Iy.JIOCOB 5 ~ ~~ 4000 faB/c B llJHT8PBa.Jie 38HHTHHX yrJIOB fJ= 
(80° + 90°). ~OCTHrHYT Ha11J6omrrrnJ;t B Ha.meJ;t CTpaHe Ma.KCllJMa.JioHO 

H3M8pl/JM!i!J:t llJM!IY.ThC MR YCTaHOBOK c TBep:noTe.JIOHHMH MarHHTa.MH; 

6) llJCKPOBOro Ra.JIOpHM8Tpa I(.JIR llJCCJie:noBaHHR rpyrrrr MTOOHOB llJ 
B3aHMOI(8~CTBHM C Rll;paMH B81118CTBa MTOOHOB C 9Heprl/JRMH E}'~8 f3B 

B HHT8pBa,rre 381-IHTHHX yrJIOB e = (72° + 90°). B!,rcoKHe 3KC!Inya Ta-

~ 

UJJOHHHe xapaKTepl/JCTHKllJ yCTa.HOBKH !I03BO.JIHJIH BrrepBHe rrpoBeCTlf .:ne­

Ta.JIOHH8 lfCCJI81l;OBaHHR Rll;8pHHX B3aHMo.n:ettCTB:l'!H MIDOHOB; 

B) JmBHeBott ycTaHOBKH n:JIH HCCJie.:noBaHHR xapaKTepHCTllJR ro­

pH30HT8.7IoH!:lX aTMOC~epHHX .JIHBHeJ:t C '1HCJIOM '1aCTllJU (!03 + I04). 
BHCOKM ll;OCTOBepHOCTo pe3y.JIOTaTOB HCC.Jie,:noBaHllJ:!-t ll;OCTJ/JrHy-Ta 6Jia­

ro.:napR rrpHMeHeHHID rrrnpOIW3a3opHHX l'lCKpOBbTX KaMep Pl llJCRpOBOro Ka­

JTOpl'lM8Tpa ,11;.JIR :neT8KTllJpOBaHHR 3JI8KTPOHHOtt. MIDOHHOti H .a.n:poHHOJ;i 

KOM!IOH8HT .JIHBHeti. 

Co'J'eTaHllJe B o.:nHott SKCrrepHMeHTa.JIOHOtt yCTaHOBKe MarHHTHoro 

crreRTpOMeTpa lf llJCKpOBOro Ka.JIOpllJMeTpa !I03BO.JIHJIO BrrepBue .ITPOB8CT:l'l 

Ka.JIH6pOBKY MeTo:na :l'l3Mepemrn 3HeprHH B llJCKpOBOM Ka.JI0p:l'!M8Tpe I(aH­

HbTMH MarHllJTHOro crreKTpOMeTpa. 

2. Cos:naHa MHOrOaJieMeHTHM CllJCTeMa BbTll;8JI8HHR C06HTllJH Ha 

OCHOBe CUJJHTllJ.JI.JIHUHOHHHX C'18TtJllJKOB. ll!ccJie.:noBaHH pa3.JI:l'lqm,ie M8TOI(JJI 

CB8TOC6opa c BH60pOM Bapl/JaHTOB, 06ecrre11HB8.IOII(llJX sqxpeKTllJBHOCTo 

/VIOO% BO Bcex ysJiax yCTaHOBKllJ. BrrepBHe B 3KCrrepllJM8HT8 Ha KOC­

MH'18CKllJX ~ax rrpllJM8HeHa M8TO.n;HKa BpeMeHHOit HaCTpOHRH CUJJHTllJJI­

JUru;llJOHHHX TeJieCKOITOB' !I03BOJIRIDIIIM rro.:n:nepmrnaTo acW>eRTllJBHOCTo 

BH:I(8.JIRIDIIIllJX CllJCT8M rv!OQ% B Te'l'eHJ/Je n;.JIHT8JioHOrO 8IWITOHJ/JpOBaHHH 

YCTaHOBKllJ. 

3. Paspa6oTaHO op11JI'lilHa.JIOHoe ycTpottcTBO Ha llJHTerparr.&HHX 

MHKpOCXeMax .MR BHBO:na llJHqJopMaIDJH co CUJJHTlfJIJIHUJJOHHHX CtJ8TtJlfKOB 

Ha OCUHJIJIOr!/ruf> .(I(JIR :l'lll;8HT!1'!PHKamm fAJI). . 

4. Paspa60TaHl1 H H3rOTOBJI8HJJI MHOrorrpOBOJIQqHHe llJCKpOBHe 

KOOpll;llJHaTHHe 'A8T8KTOpH, BrrepBHe B ,I(.JraT8JThHOM 8KCrrepliTM8HTe pa6o­

TaIDII(llJe c '1HCTl1M re.JIHeM B KatJeCTBe HaITOJIHHIDIIIero rasa. Ilpe.:n;ro.JKeHa 

M8TO.n:HKa KOHTpOJIR 'l'MCTOTH r'a3a B Ra.Mepax. IT03BOJUflOillM rro:nn;epl!m­

BaTo pa60TOCITOC06HOCTo IIJl!K c· MllJID!MaJI!.HHM pacxo~OM rasa. 

5. BrrepBHe rrpHMeHeH MeTOll; IIp.RMoro KO..n;HpOBaHHH KOOP.n:HHaTH 

B IIJl!K B n;BOWIBOM K01l;8 c llJCITOJTh30BaHHeM B KO.n:HpOBamm 0601/JX 8JI-

8KTPO~OB RaM8pH, ~TO !I03BO.JI:l'lJIO 38.M8HllJTo !000-BXOI(OBOJ:t 3JI8M8HT 

ITaMRTllJ .I(ByMR 32-BXOJJ;OBHMH IIIllJ~paTOpaMH. 

6. Paspa6oTa.Ho lf 11JsroTOBJieHo ycTpo~CTBO Ha llJHTerpaJIOH!:lX 
MPIKpOCXeMax ll;JIH B11Bo.n:a, rrpen;BapzTeJIOHOro OT6opa H H8.KOITJI8HHR Ha 
rrepqJ0JI8HTe RHqiopMaIDJH c IIlllK. 

7. Pa3pa6oTaHH z H3rOTOBJieHH 60JIOID11Je nmpo1wsa3opHHe llJCKpo­

aHe Ka.M8pH pa3JmtJHOtt KOHCTpyRIWllJ c BHCOKHMH SKCITnyaTaUHOHHHMW 
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1Capa.KTepHCTHKaMH: 8qxpeRTHBHOCTb per~CTpar(lm 0.n;HHO'l:JHHX 'l'aCTID:\ 

""'I00%, MHOrO'l:JaCTkJ'l'HaJr aqxpeRTHBHOCTb, 6Jm3RaJr R 100%, IlJIHTeJib­
HOCTb pa60Tf,I 6e3 rrepeHarronHemJH - OT HeCROJlbKHX MeCJITleB ~o Hec­
ROJThRE'X .JieT. IIpemo11teH HOBiiltt MeTO.Jl CRJiettKJ;f lfCRpOB!:lX RaMep c 
rrpe,1lBapHTe.Jrr.HOtt SJieRTpOMeTa.JIJIH3a.qHett CRJI8HBaeM!:lx ITOBepXHOCTett 

(cTa.mr, aJIIOMmm'H, JlaBCaHa), o6ec~ffqID38.KJ1!1Mtt Bfi!CORYJO repMeTH'l:J­
HOCTb Ra.Mep, 

8. YCTaHOBRa ITORasana B!:lCOKHe 8RCITJiyaTB.qHOHH!:le xapar<Te­
PHCTHRE' rrpw ~TeJibHOtt pa6oTe, IT03BOn:m3 ITOJiy'l:JHTb 60JibmOtt CTaTHC­
TH'l'eCRHtt MaTepwan ITO HCCJie~oBamno pa3Jm'l:J'Hf,IX xapar<TepHCTHR B!:lCO­
R08HeprH'l:JH!:lX M!OOHOB ropH30HTanbHOro ITOTORa ROCMJl.!'l:JeCRl'JX Jiy'l:Jett. 
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1. Or 

PHc. I. PasMemeHHe ocHoBH1:1X ysJioB ycTaHOBRH. 

I - sJieRTpOMarHMT MC, 2 - orrTITTeCRMe MCRpoB1:1e RaMepH 

MC, 3 - rrpoBOJIOtiH1:1e HCRpoB1:i1e rcaMep1:1 MC, 4 - CW'fHTHJI­

JTHW'fOHHble ctieTtJMRvr MC, 5 - aHTvrcoBrran;aTeJI:&Hble ctieTtili­

RM MC, 6 - CW'fHTMnJJHW'fOHH1:1e ctieTtiMRH l1K, 7 - CW'fHTliJI­

.JIHW'fOHHhle C'l 8TtJURli JIY' 8 - CBliHI~OBl:le rror.JJOTHTeJIM l1K' 

9 - orrTMtJeCRlie liCRpOB1:1e RaMep1:1 l1K, IO - sepRa.na, 

II - cjioToperMCTpaTop1:1 MC, I2 - cTepeocjioToperHCTpaTop 

l1K, !3 - cpoToperMcTpaTop1:1 JIY, !4 - ,n:orro;mmTeJ1:&H1:1e orr­

TliftfecRHe HCRpOBl:le RaMepl:l JfY. 
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PHc. 2. Pacrroe11eJieirne co6mv.~, saperncTp>rpOBaHHflX B JIBBHeBo11 

yCTa.HOBKe, ITO 3eH>rTHflM yrJiaM rrpH pa3JIH1!HHX yrJiax Ha­

CTpOf.h\H CUMHTIUIJIJ!Il;IWHHOT'O TeJiemwrra f/. 
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PHc. 3. CxeMa BflCOKOBOJioTHoro reHepaTopa ID1K. 

~ - qiepp:HTOBHe nrn!PpaTo pH, I sarr. - TOK :HCKPH, I orrp. -

TOK orrpoca, ll1 = I,5 K0M, R.. 2 = 750 OM, R- 3 = 5,I K0M, 

~4 = 2,0 MOM, Cr = 5 H!P, C2 = 20 H!P, CK = 2 Hqi - pac­

rrpe'AeJ!eHHa.R eMKOCTL. 
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PHc. 4. ~CTOTa cpa6aTHBaHH~ ycTaHOBKl'J rrpH pas.JIB~HHX yrJiax 
HaCTpOlnUJ CUHHTl'J.JIJlf!IU'IOHHOT'O TeJieCKdrra $'. 
a - np:H 11J!HH8 CUHHTl'JJI.JI.HTI;l'JOHHOT'O TeJieCKOrra 9,5 M 
6 - npH ,1\JIBH8 CUHffTl'JJIJUIUHOHHOrO TeJieCKOrra !9,0 M. 
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Pirc. 5. En:oR-cXeMa ycTpot1:cTBa B.ITTlo~a H HaRO!IJI8IDl'H HHcpopMarzyrn 

c !IpOBOJIO~HHX HCKpOBb!X RaMep. 

BYB - 6JIOR yrrpaBJieHl'IH BI:IBOJJ:OM, PrITp - peI'l'ICTp rrp>reMa, 

BJ'- 6JIOK orrpoca, E.YfI - 6JIOR yrrpaBJieHHH rre~aToro, EYA -
6.noR yrrpaBJieHHH aHaJIH30M, EA - 6JioR aHaJIH3a, E!I - 6JioR 

rraMHTH, ITY - ITy.JioT yrrpa.B.JieHl'IH (.JI1'IqeBM rraHe.Jio). 

·, ... 

&c. 6. CxeMa 6.'!oI<a rraM.FITH >r 6JioRa aHaJIH3a. 

MI;.M5 - I55PY2, M6+MIO;M4l,M42 - I55.JIP3, M38;.M40 -
I55JIP4, MII;.MI6 - I55TK2, M32;.M37 - I55.JillI, M43 -
I55JIA2, ocTaJIJJHble MHRpocxeMH - I55JIA3, R..= I ROM, 
C = I mp. 
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Tex. pe'AaKTOp A.C.A6pB.MRH 

3aKas 400 B.t? - OtiI58 T11p8.llt 170 ------ --- ---------
ilo.u.rr11catto K neqaTH 23.I2.83r. ~opMaT H3'AaHHR 60i84/I6 

Hs'Aatto 0T'A8ROM ttayqHo-TeXH11qecKo~ HH~opMa1zy111 
EpesattcKoro ~11311qecKoro HHCTHTyma, Epesatt 36, MapKapRHa 2. 


