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@ Epesa~cKuu <1>usu04ecKuu ·uHcr uryr, \983r, 
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I.BBe'AeHHe 

MccJle~oEaHHe 3aPff,IJ;OBOro OTHOmeHHII R SHepreTlft!eCKOro CU9KT- · 

pa MIOOHOB IlO'A pa3HHMH SeHRTHb!MH yrJla.MH B 06.JiaCTK BHCOKRX SHep­

rmt Ilpo'AOJllltaeT rrpe'ACTaBJilITb HHTepec H3-3a HeCOBrra~e~ 'AaHHHX 

Kpyrmeitmmc MarHHTHHX CITeKTpoMeTpOB [7. 12]. 3Hatremm ITOKa3aTeJUI 

crreKTpa pOJK.I(emm MIOOHOB dJt,K • IlOJ.!Y1ieHHHe Ha 3TRX ycTaHOBKaX, 

He COBrra.,ri;aroT, XOTR K Ha6JID~aeTCR o6masi: TeH'AeHrUUI pocTa , sToro 

rrapaMeTpa c YBeJIKIIeHKeM SHeprRH. B pa6oTe [r] BHCKa3aHO rrpe'AITCl­

JIOJ!teHHe, t{TO STO pa3JIH1llle o6yCJIOBJieHO HCilOJlli30BaHHeM rrpH BOC­

CTaHOBJie:mm: cneKTpa pOlK,Il;eH:WI pa3JIKtIHl:lx arrrrpOKCHMau;HOHHHX BUpa­

lltemdL B rrpe~raeMoii pa6oTe O.lltc onpe'AeJLHJiacb @l:TKpOBaHHeM 
I 

aKcrrep111MeHTaJ11>HHX ~x. ITOJ.!Y1ieID!Hx Ha AparaIJ.KoM MarHHTHOM 

cneKTpOMeTpe, K H3BeCTHiiM TeopeTlr'Iecrunvi crreKTpaM [8,9,IO] . 

2. 3KcrrepKMeHTaJU,HaJI ycTaHOBKa 

Apara.urui:l! MarHPITHlll Cf!8KTpoMeTp ycTaHOBJI81_{ Ha BHCOTe 3200M 

.HaJJ: ypoBHeM MOpR [2-4] . BH~eJleHPie Iij)OXO,WIII1HX MIOOHOB ocy~eCT­

~OCb c IlOMOIIl:&D Cu;HHT~OHHOro TeJieCKorra, B~DtreHHoro B 

treTHpexKpaTJIYll c:iceMY coBrr~eHIDi: . Mcrro~ao:saHHe BpewmpoJ1eTHoti 
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MeTO.I(HKH 3Ha'IRTeJII,HO YMeHl>mz.no sanycK cnexTpoMeTpa OT nmpoIQDC 

aTMOCqiepHHX JIHBHett H lICKJIID'IWIO JIOJKHiie cpa6aTHll8.HIDi ycTaHOBKR. 

TpaeKTOp:im: MIOOHOB peI'lICTPlIPOBaJ!HCD .ItBYMH ,ItByxceKUHOHHilMH nmpo­

KOSa30pHBMK lICKpoBHMK xa.MepaMH. 0TRJIOHeHRe t!a.CTIDJ; B ropHSOHTaJID­

HO:it llJIOCROCTR ocymecTBJ.!RJIOCD 3JleKTpOMaI'HRTOM co CIIJlOUIHHM EeJles­

HHM cep~ei:nnncoM. BoccTaHOBJieHHe npocTpaHCTBeHHO:it TpaeKTOPl'Ilil pe~ 
r:e:cTplIPOB8.HHHX -qacTmi; no <f>oTorpajl:mt o~ott npoeKIJ,lm ocymecTBJlft­

Jioc~ 6.naro~pfl RCllOJIDSOBaHitIIO OllTK'i0CKRX ItJIRHI,eB [5] • 

B Ta6JI.l rrpHBe~eHH OCHOBHlie xapa.KTepRCT:mtl! MarHHTHOrO 

crrexTpoMeTpa. 

3. OCipa6oTKa axcrrepRMeHTaJIDHl:lX ~aHH!lx 

3.1. MeTo,n;:e:Ka o6pa6oTRK 

06pa6oTRB. ~ZJIDMOBO:it ~OPMa!U!lI lI COOTBeTCTBYIOlllHe RSMepemm 

rrpoBO,ItBJlllCD c ITOMOmDIO aBTOMa~ecKoro ycTpottcTBa H PD , pa.60-

Taromero B mmmo c SIN PDP - 9 :a EI:-1020. JWI ItaJK,ll;oro co6s­

TRff onpe~eJI.!IJlRCD: p -'Ja:MIIYJ!DC MIOOHa c ~eTOM aHepreTH'IeCKHX 

JlOTepD' SHaR 3apg,nli; er - seHHTHH:it :ra: L\' - a3Ja:MYTaJIDHHI yrJW.; 0 -

- CIIIIrl:BaHRe. 
CIIIIrl:BaHl'Ie ~OCD KpHTep:e:eM OT6opa :ac~mnnvc co6HTl!:it, OHO 

orrpe~eJiflJ!OCb ITO paSHOCTH 3RCTpaIT0.7IPipoBaHHHX Ha CTe~ Mar:im:Ta 

BXO~X H BHXO~X TpaeRTOpm!: :a, B CJIUIY me reHeTl!'l:eCKOii CBHSH, 

muiaraJIO JKecTRHe orpa~effit!I :aa B~HMHoe pacrroJIOl!teHHe arrmc 

TpaeKTOpl!:it. TucTOrpa.MMa Be.IDJlllllIIX 5 ,IµlfI IIOJ!HOrO Ha6opa CTa TH­

CTK'!eCKOrO MaTepza.Jia lIMeJia B~ HOpMaJ!DHO~O pacnpe~eJieHHll co 

cpe~ s:aa11eimeM S = 0 H cpe~e~paTH'lHHM oTRJioHeHHeM 

6
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= ID MM. Co6sT:m, ,IµlfI KOTOPHX 5 > 3 60 ,lICRJimaJIRCD lI3 ~aJID­

Hettmero pacCMOTpeHKH. B lITOre 6WIO OT06paHO"" I,35·Ip
4 

MIOOHOB, 

4 

.. 

rrpome~ ti:epes yCTaHOBey' RS ROTOPHX ~ I3% COCTa.BJI.llJm MIOOHH' 

~e c corrpoBOJK,Il;eHReM. ,lI.7r.lI BoccTaHoBJie:mm rr~aI001ero Ha yc_Ta­

HOBey aHepreT:ra:ti:eCKOrO cneRTpa no R3MepeHHOMY rrpRMeH&Jil'ICD KOp­

peKUHK' CBHsamrne c ~ OTKJilUm crreKTpoMeTpa.. BeJIKti::ra:Ha 

ITOllpaBOti:Horo RO~eHTa CKJia.nHB8.JiaCD KS CJie~IOOIHX rrapaMeTpOB: 

I) xoppeK!.1,HK Ha MaKCHM8.Jll,HO :ra:sMepKMHtt KMIIyJIDC cnexTpoMe~pa; 

2) xoppeKI.J,l'li :aa MHoroxpa TIIOe paccemrn:e lI xoae-qaoe paspeme­

HHe np:a6opa, BOSHRKaIOmHe zs-sa rrepexa'!Kll co6sTHii: :e:s o~oro aHep­

reTHtiecKoro KHTepBa.Jia B ~pyrott; 

3) ROppemnm: Ha CBeTOCKJ!y ycTaHOBRH - 3aRJIIO'la10111e:itCH B TOM, . 
ti:TO BepORTHOCTD perKCTpa.n;m! t!a.CTHIJ; SaBirl:CKT OT KMIIyJlnCOB n~aIO-

mmc 11aCTHIJ;, KX yrJIOBOro pacnpe~eJieHRI!, ~RTRBHOCTR pa60Tl:l 

BH~eJIRIOmett Cirl:CTeMl:l H reoMeTpHH ycTaHOBRH. ,UJm: onpe~eJiemm CBe­

TOCMl:l 6HJI paspa60TaH 8JlropKTM MOHTe-KapJIO [ 6 J . CyMMapHhle 

SHa.ti:emm: KOppeKTKpY1001HX KO~eHTOB npHBe~eHhl ~ Ta6JI.2. 

3.2. ·PesyJIDTaTl:l :asMepemm 

0T06pamrne B pesyJIDTaTe 06pa60TKR "'13500 C06HT>m 6H.7IPI pa3-

6:ra:Tl:l :ea IO aHepreTHtiecKRX HHTepBaJIOB co cpe~ 3Ha'!eHl'IeM seHKT­

Horo yr:na ~s4°. 

Ilp:a xoppe:KUHK 3TRX ~ COOTBeTCTBYKllU'IMH llOrrpaBO'IHHM:e: 

KO~eHTaMK 6l:l.7IPI llOJiy'leHH OTHOCRTeJIDHHe HHTeHCKBHOCTK :a COOT­

BeTCTBYKl!fl!e CTaTHCTK'!eCIGie onm6KR. ;:J;Jm llOJiy'IeH:ra:R a6COJlIOTHOro 

aHepreTK'!ecxoro cneKTpa aTH sHati:eHRR HopM:e:poBaJIHcD a6cOJIIOTHJ:IM 

cneRTpoM1 R3MepeHHHM Ha cnexTpoMeTpe DEIS [7] B TO'!Re, cooT­

BeTCTBYl!Jl1e:it aHeprma: IOO raB. PesyJIDTaTl:l rrp:e:BeneHH B Ta6JI.2. 

,UJm: nOJiy'leHIDI yrJioBoro pacnpe~eJieHKR aHepreTl!'l:eCKoro crreKT­

pa Bee:& ~30H seHKTHl:lX yrJIOB 61:lJ1 pa36HT Ha W!TD PaBHHX HR-
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TepBaJIOB. ,lJ,7m: RalK,1l;Oro HHTepBaJia ITPOBO.ll;lJJlHCb COOTBeTCTByKl!qHe 

KOpperoum:. HopMHpyRXJ:tKii ROaqqlm:J;HeHT .JJ;Jlff nO.Jiyl!eHIDI a6COJllOTHOH 

HH·reHCHBHOCTH onpe.n;eJ1R.JIC.H no ;:i:aHHHM HHTepBaJia 82 - 84 ° pa-

6om [ 7 J . 06.JiaCTb 88 - 90° B paccMOTpeHHe He BOlll.Jia' TaK KaR 
. I 

Ha.JllilIHe ~OJlblIIOro ROJ.IH'I6CTBa rpyHTa Ha rryTH qacTHU no,n: 3THMH 

yrJiru.rn: ( CMOH rop!l) HCRa.lKaJIO nO.Jiyl!6HHyIO rui:J>opMamm. ,IU;r@lepeH­

IJ;H:aJibH!lil: aHepreTWiecrolli cneRTP MIOOHOB,H3Mepemrnii rio.n; pa.3Hh!MH 

seIDITHHMH yr.JiaMH, rrpne.n;eH Ha pHc.I. Ta.M )Ke npHBe.n;eHH aRcrrepM­

MeHTaJinHHe .n;aHHHe cneRTpoMeTpa. DEIS [7] H TeopeTWiecKB.H RPH­

BaJJ:, rrOJiy'!eHHa.H HS pa.ctieTa [s} 
IloKasa TMD crreRTpa pOJK.D;eHIDI ( Jl,1< onpe.n;eJIR.JicR cp:wrnpoBaHHeM 

3KCIIepHMeHTaJll,Hl:lX .D;aHHHX no yrJIOBOMy pacITpe.n;eJleHHIO ~peH­

IJ,liaJll,HOro 3Hepr6Tli!'I6CROro Cll8RTpa K T60peTWI6CKHM BHpaJKeHl'! -

RM [s - roJ ' CBR3HBaKllll'™ MIOOHHHH cneKTP co cneKTpoM IlliOHOB 

li KaOHOB. \PMTHpOBaHl'!e rrpOBO.I\ID.[OCb MeTO.D;OM x 2 c ITOMOIIU>IO rrpo­

rpa.MM!:l FUMILI [n]. B Ta6Jl.3 rr!>HBe.n;e~ nO.JiytieHHHe sHatieHHR 

't11.,1< ITO pa.sHHM arrrrpoRc:mJauMM. TaM )Ke rrp:ime.n;eHbl pacqeTHHe OIJil'[6KH, 

BHIIHCJleHHHe IIO MaTpmi;e BTOpHX IIpOli3BO.D;HHX H . 3HatieHIIB X;/n 
( n - l!HCJIO CTeIIeHeH CB060,I\hl). 

MlITerpaJU,HOe 3a:pff.JJ;OBOe OTHomeHHe B 06Jl~CTH E~ IOO raB/c 

paBHO ~ I,283 .:!: 0,058. 

4. 8aKJ1roqeime 

OcHOBlJ!le pesyJILTaTH ITO .n;H@lepeHUHaJILHOMY sHepreTHtieCKOMY 

crreKTpy H 3a:pff.JJ;OBOMY OTHOIIl6HHIO, IIO.Jiyl!e.HHHe Ha Apa.rarncoM MarHHT­

HOM cneKTPOMeTpe , MO.lKHO oPOPMYJIHPOBaTb CJie,IzyIOll{ID.1 o6pa30M: 

I. 3eHHTHo-yrJIOBOe pa.cITpe.n;eJleHHe 3HepreTJtrtieCKOro CIT6KTpa B 

HHTepBaJie yrJIOB 80 - ss° COBrra.n;aeT . c .D;aHHHMli, nO.Jiyl!6HHl:lMli Ha 

6 

/ 

CIIeRTpOMeTPe 
-nCTS 
JJL.i.._ H cor.n:acyeTCJI c TeopeTWI6CROM RPHBO~. 

pa.cctIHTrurno:ll ITO cpopMY J1e Ha .[:a6oTH L 8 j 

2. 8a.Pfl.D;OBOe OTHomeHl'!e He 3aBHCHT OT 3Heprlm: MIOOHOB BITJIOTL 

.no IOOO rsB. I1HTerpaJibHOe sap,cr,..n;oBoe OTHOIIleirn:e ITPH E ? IOO raB 

pamro I ; 283 .:!: o, o 58 . 

3. B 3HepreTK"!6CKOM liIHTepBa.Jie IO< E ~ moo raB 3HatieHHf! B 

ITpe.n;e.rrax 3RCITepHMeHTaJlbHHX OIIIH60R He tzyBCTBliT6Jl~Hll R BH.D;y ITPH-

MeHR6MOH arrITpOitcHMarum • / 

ABTOPH 6.Jiaro.n;apHH l.1aMH.n;,'Ka.HRHy 3.A. H ABaRRHy B.B. sa ITO.D;­

.n;ep~ B pa.6oTe li ITOJl63HHe 06Cy.JK.R:eHH.f!. 

' 
? 
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Ta6.mma l 

Ma.I'Hl'IT CIIJIOIDHOi, xe~e3IJHi (211 x 80. x 80) cM3 

Ma.I'Hl'IT!Ia.H IDI,!JYKIUm 

0TKJIORH!(!UB.)1 CK~ 

? 21 ,2 KI'c 

44, 7 Itl'C M 

0THomeime cpe~eKBBJ'.U)aTlf<!Horo yr~a 

MHor oKpaTHor o pacce.snIKR: K yrJiy Mar­

HKTHoro OTKJIOHemm: 

CBeTocK.Jia cneRTpOMeTpa npR 

MHTep:saJI 3eHKTH!iX yr~oB 

MHTep:saJI a3Ji!MYTa.1n;Jmx yr~oB 

llanpaBJreHKe OCR cneRTpOMeTpa 

MmmMa.Ju,HHli perRCTpnpyKJl1Ki RMilYJll>C 

MaRCKMMI>HJ:li perE:cTpRpyeMI:rtt RMnyJibc 

Cpe'AHffJI 'laCToTa cpa6aTHBB.H'.W! ycTaHOBRH 

Cpe'AHHJl "tffi.CTOTa MOOHHHX npoxOl!Ol:emni 

' 
8 

0,13 

84,5 CM2cp 

80° - 90° 
:!: IQO 

c7o03 

5 raB/c 

l 'i'aB/c 

35 1!-l 

II lJ-I 

' 

8Heprrur npz CyMMapHHe Tu:c~o 

poJK.n. (rsB) 3Ha1JeH.ROP- MIOOHOB 
peK[(Hil: 

32,3 l,243 1865 

40,I I,003 2232 

49,8 I,024 2017 

63,8 l ;or2 2471 

88, 7 I,006 I900 

I26 , 3 I,003 . I357 

218,7 I,002 I227 

417,I 0,994 279 

679,9 0~927 II2 

IOI6,I 0,795 46 

IBz;n TeopeTJ.ll'lecK: :jHeprmr npz 
cnexTpa poJK.n. (raB) 

[ s] 50 

270 

50 
[IO] 270 

[9] 
50 

270 

9 

Ta6.1nma 2 

Jl.HMJepe~HaH RHTeH-
cHBHOCTI> cM-2cp-1c-1raB- I 

(I,30 :!: o,03) . ro-6 

(I,56 :!: o,o3) ro-6 

(l,I3 :!: o,o3) ro-6 

(6,89 :!: o,I3) lo-6 

(3,53 :!: o,07) lo-7 

Cl,5I :!: o,04) ro-7 

(4,03 :!: O,II) ro-8 

(7,79 :!: o,46) ro-9 

(2,08 :!: o,I9) lo-9 

(6,42 :!: o,94) ro-10 

.Ta6.mm.a 3 

t.11.,1< x~n 

2,55 :!: 0,02 O, I3 

2,68 :!: 0,04 0,02 

2,52 :!: 0,02 O,I5 

2,68 :!: 0,04 0,03 

2; 54 :!: 0,02 0,I2 
·+ 2, 66 - 0,04 0,03 
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