
\ 

EPEBAHCKVili <I>l13WIECKl11ii: HHCTIITYT 

Ha rrp~ax: pyitoIIHCH 

1JH.innirapHH AruoT AracHeBR"lr 

AHA.11113 BHCOK03HEPI'E'IWIHHX KOMITOHEHT 

KOCMWIECKOro l13JIY1IEH11H. METOJlAMl1 HEIIA­

p Al\'lETPWIBCKOvi CTAT11CT11KH 

( OI.04.16 - ~3mta aToMHoro H,IQ?a H 

aJ.CeMeHTapHRX. qaCTHI.\) 

ABTOPEt?IEPAT 

;IJ;HCCepT~Il'l Ha COHCKaHHe Y'JeHO~ CTeneHH 

Itali;u;H,Il;aTa cpii3IlRO-MaTeMaT11qecKBX Hayx 

EpeBaH !984 



Pa6oTa BlillOJIHeHa B EpeBaHCROM iJ?nanqec­
ROM HHCTHTyTe 

Hayinme py1<0BO,Itl!TeJm: 

noRTOp ~H3l'IKO-MaT0MaTKq0CKHX H8J1K, 
npoc[ieccop T.].AcaTrta.HH 

noRTOp <}?:i'!3:v.IKO-M8T0MaTJ.f'l:eCKl'IX Hayx, 
npajleccop 3. A. Ma.MlI,Il;lKa.HIDI 

~8JihHHe OllllOHeHTH: 

noKTOp ~K3HKO-MaT0MaT~0CKIDC Ha}'K, 
npajleccop IO. ll. IlliTheB (MrY) 

~aT WH3HKO-MaTeMaT:IP!eCKPIX Hayx, 
CT.Hay-qllHii COTpy;D;HKR P. IT .KoxoyJIHH 

(MHgiM) 

Be.nymaH 6praHH3amuI: qJl'I3Hqecm fil!CTHTYT HM. 

IT.H.]e6e.n;eBa AH CCCP 

3anurTa COCTOHTCH 2 OKTH6pH I984 r. B I4°0 ~c. Ha aace.­

.n;ruum: ClleUK8Jll13.lipOBaHHOro COBeTa n 0 .34 .03. 0I EpeBaHCKOrO 

iJ?H3:1P-IecKoro IDICTRTYTa ( 375036, r. EpeBaH, yJI. MapRapmra 2) . 

C ,ll;llccepTauaeli MoJ!tHo osHaKOMB:ThCH B 6H6Jm0Te1te Ep~M . 

ABTopec[iepaT pasoCJiaH 28 aBrycTa I98tlr. 

YqeHI:irt1: ceKpe '1'8Ph crrra.ID13HPODamroro 

COB€T8 1'[l<DH ')ti {tic/) B.A.11:nx6uom1 

.; 

,1 

- 3 -

OEIUAH XAPAKTEPMCTI!KA PAEOThl 

AKTyaJihHOCTh rrpo6JieMH. Pesxoe YBeJil'[qeHHe axcrrepRMeHT8Jih­
Holi HHWOPMartIDI, xapaxTepHoe .&JIJi IIJiaH.HpyeMHX aRcrrepRMeHTOB B 
KOCMHqecKPIX ~ax. H He06XO)tHMOCTh ee COBMeCTHoro aHaJIH3a c 
pesyJlhTaTSMR Bli1ll'ICJW:TeJlhHHX aKcnepm~eHTOB Tpe6yIDT 003.D;aHH.f.I: 
corJiaCOBaHHOi!: CHCTeMH M0TO.D;OB, Il03B0Jllml4ei!: IlpOBO)zy!Th aHa.JilI3 
60Jlhll!HX o6~eMOB MHOroMepHWC .D;aHliliX. 

COCTOHHHe Borrpoca.B cpasHKe KOCMl!IqecKRX ~ei!: .n;o HaCTOsnllero 
BpeMeHH ITpHMeH.RDTCH B OCHOBHOM rrpoge.zzypH o6pa60TKH .D;a.HHHX, 
ocHOBaHHHe Ha rrpe.n;rroJioxeHRR HSBecTHoro BR.n;a WYHKUKOHaJihHOH 
38BRCBMOCTH, TO eCTh - napaMeTpR~ecKHe MSTO.n;H. 06~eKTOM nsy­
qeHHSI HBJIJllOTCJI xapaxTepnCTKKH OT.D;eJlhHllX KOMllOHeHT KOCIV!liqSCKOro 
K3~0HHH, He pasBHT KOJIHqecTBeHHHii aH8JIH3 MHoroMepHHX .D;aHHHX. 

UeJlhm pa6oTH HBJIHeTCH rrpoBe.n;eHMe n cCJie.n;oBe.Hlili , coa.n;aHHe H 
rrpHMeHeHKe K o6pa6oTKe HHWOPMartIDIC ycTaHOBOK qiHsRKR KOCMMqeCKHX 
~eli Herrapa.MeTpnqecKHX MeTo.n;oB aHaJIRaa MHoroMepHHX .n;aHHHX. 

HaY;niaH HOBH3Ha. ITpe.wroxeH, pasp a6oTaH H peaJIHSOBaH opHrli­
HaJihHI:ilt rro.n;xo.n; aHaJIH3a cyrqecTBeHHO MHOrOMepHOH KOppeJIHPOBaHHOH 
HHWOPMaIJ,PIH, perKcTp.!ipyeMoli KOMllJieKCH1:ilMH MHOrOKaH8JihHHMH y cTa­
HOBKru.m. B OCHOBe 3TOrO rro.n;xo.n;a JieXaT HenapaMeTpHqecKKe a.JlI'O­
PHTMH, Il03BOJLRDl{lie HaH60-¥ee IlOJIHO n acixf?eKTHBHO HCll0Jlh30BaTh 
BOID .D;OCTynHyID llliWOPMaUKID· 

llpaKTlfq0CKaH neHHOCTh.Coa.n;aHHHe MeTO.n;H, peaJIH30BaHHHe B 
par.max rraxeTa IIplilKJia;D;HHX rrporpaMM CTaTRCTHqecKoro aHa.Jilllsa, 
MOrJT 6HTh peKOM0H)l0BaHH ,WI.ff o6pa60TKH .D;aHHHX 3KCilepHMeHT8Jih­
HHX YCTaHOBOK B KOCMHqecK.l'IX ·'IY'Iax H ycKOpH~eJlhHHX 3KCrrepIDv!eH­
TOB rrpn HCCJie.n;OBaHID! rrpoueccoB MHOJEeCTBeHHoro poJlt,I(eHM H UJJ;eH­
TH<f>mta.rJ;IDI MeMeHTapHHX i:iacT:iim;. 

Arrp06a.Ip!JI pa6oTu. ? esyJlhTaTH, BOille,Wl!He B .n;nccepTar.r;mo, JJ;OK­
Jia.n;HBa.JIHCh Ha BC0C0103HHX KOHc[iepeHgruIX ITO KOC11.mqeCKmvl JIY'l:aM 
(lIKyTCK-I9'1'1 , EpeBaH - I9 79); NieJli,llyHapo.wraii KOHljlepelil.\IDI ITO 
MaTSMaTRqSCKHM MeTO)l;aM peweH;m qiirsllI~ec:tGIX sa,n;aq (,liy6Ha-I9 i) ; 
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Me.lli,IJ,YHapo,n;1u.rx I<.OHcpepeHIJ;WIX IIO KOCMH't!eCKI™ JIY'IaM (Il.JrOB,n;HB -

19 N , IIapIDK - 1981, .5a.HraJiop - 1983) ; Ha ce ccuu oT,neJremm 

H.IJ:epHoli qmsJIKli AH CCCP (MWl?M - 1983); Ha Bceco10sHoli rwHcpe­

peHUWI ITO MaTeMaTH't!eCKOH TeopHH paCIT03HaBaHID1 o6pa30B (3Be­

HKI'Opo.n - 1983); Ha BCeCOID3HOH ll!KOJie - ceMIDiape no rrporpaM­

MHO-~OpHTMH't!eCKOMY ooecneqeHRID !Ipl1IXJia,n;HOro MHOrOMepHoro 

CTaTHCTR1!eCKOro a.Ha.mI3a (UaxKa.n;sop - 1983) H Ha paOO't!HX co­

BemaHRIIX sRcnepRMeHTa ARM (1980 - 1983 ·rr.). 

CTpyKTypa JlliCCepTaIPIIR.,llRccepTan;H.f.l COCTOliT H3 BBe,IJ;eRIDI, 

Tpex rJiaB, IIpM0.11t8HIDI H 3artJIJO't!eHRH. Boero 10·1 CTpa.HMIJ; TeKCTa, 

14 pHCyHKOB H '? Tao~. CIIHCOK ~TepaTypH co.nep:lKHT 94 cc:wnur. 

CO)lEPJK.AIB1E P AEOTbl. 

B BBe,neHHH \I>OPMY~YeTca: o6ma.a IlOCTa.HOBKa sa,n;a'lll COBMSCTHOH 

o6pa6oTKH sKcnepHMeHTaJIDHoli HHWOPMaIJ;IDI H pesyJI&TaToB BH't!HCJm­

TeJil>HHX 9KCIIepRMeHTOB. 

B nepBoli rJiaBe Ha npm.repe sa,n;a't!ll: RAeHTHWHRB.IJ;HH a,n;poHOB 

KOC.MH't!eCKOro H3JIY't!8HIDI BBO.Il;.ffTCH peWaI\lIIHe rrpaBMa 

HOro MaKCIDJIYMB. arrocTepHOpHOH IL7IOTHOCTH: 

OTHOCHT8J.ll>-

(I) dx={E. eCJlll p(p/x)>p(sr1><> 
9T ' B .IIpOTHBHOM ~ae J 

x _ P(p)· P(x/p) 
p(p/ ) - P(P)· P(x/p)+p(5T)p(x/sr) -

(2) 

r.ne X - BeK·rop H3Mepemm, p - CTaTHCTH't!ecKoe peweHHe 

"qacTI-ru;a - rrpoToH", §f - "qacnn~a ST -MesoH", P ( P) , · 
p(ST) - arrpnopHHe BepOHTHOCTH, p(x/p) ' p(x/9T) - yCJIOB-

HHe IL7IOTHOCTH BepOHTHOCTH (WyH!mID! IIpaB,IJ;OIIO,IJ;OOliIR)' p(p/x)' 
p(gf/x)- arrocTep:irnpHHe ILJIOTHOCTH, B KOTOpHX ocyme c•rBJIHeTCH 

OllTl'IMaJil>HIDl ClIHT83 aIIpHOpHOH H 9KCIIepRMeHTaJI&HOii IDiilJOpMaIJ;lm. 

:VIcnOJih30Brume pewaIQUero rrpaBHJia (1) ,rr.JIH I<JiaccH~arum 

9KCnepMMeHTaJ.lliHHX ,IJ;a.HHHX H8B03M0m!O' Ta.K I<.a.K \IJymru;1m rrpaB,Il;OIIO­

,IJ;OORH p (x / p) H p ( x / 9i) HeHsBe cTHH; BCJI 1rncpo pM8.IJ;!IB o pacrrpe-

,neJieHRH B8JllI'lHHH ~ 3~roqeaa B o6yqaIOO{eii BHOOpKe (OB) - Ha-

i 
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6opax I)88Jil133IJ;l'Iii BWll!CJlllTSJI&HIDC 9KCIIepH!vleHTOB. l109TOMY BMSC­

TO yCJIOBHHX IL7IO'.l.'HOCTeli, B pa6oTe HCIIOJTh3yIDTCH RX JIOKaJ.lliHHe 

on;eHKH rro OB. IIp ocTHe rncTorpa.MMHHe MeTo,nH He MOryT ooecne­

'!PITb HeCMemeHHOe H COCTOHTSJibHOe OIJ;eHHBaHHe BO BCeli OOJiaCTH 

HsMeHeIDIB MHoroMepHoii nepeMeHHoli. PasBHTHeM r:.rcTorpaMMHHX 

MeTo,noB HBJIHIOTG.ff KGC (K - 6~ coce,neii) MeTo,IJ,H, B KOTO­

pHX IL7IOTHOCTb OIJ;eHliB8.eTCH C IIOMOmbID K OJIIDKa.fuirax K TOin<e ~ , 
rrpe,ncTaBHTeAeli OB. 

" - K . pl< M ( x) == M v .... ) (3) 
' K,"1 (.X 

r.I1:e K - napaMeTp MeTo;n;a, M - o6Illee 'Il'ICJIO rrpe,ri:cTaBHTe-

Jieli OB , VK,M (x) - o6MM o6JiacTH co;n;epJKa111eli KGC. 

Ycrreil!HOMY rrpllMeHeHHJJ KBC M:eTo,n;oB rrpeIIHTCTByeT HaJm't!He 

B HHX Heorrpe.ne~eHHHX napaMeTpOB. Ilpeo;n;OJieTb 8TY Tpy,IUIOCTb 

noMoraeT rrpe,JJ,JiaraeMaJI npoue;a;ypa a,n;anTaD;KliI MeTo,na rro o6yqaro­

l!lefi BH6opKe. B a,n;anTHBHOM KBC MeTo,ne cnocoo orrpe,neJieHrur rra­

paMeTpoB He 38.BHCRT OT HeHsBeCTHHX IIJIOTHOCTefi H o6~eMa OB, a 

noJIHOCTbIO onpe,ri:eJIHeTCH HHqlo:pMB.IJ;He~,aa.KJIIO~eHHoli B OB. ~arrTHB­

HHe on;emrn:, KaK BliI,WfO R3 p:rrn. 1 ,3H8't!HT8.Jll>HO Jiyqme OIJ;eHOK ,IIOJIY­

~eHHHX c .mo6HM ~<CHPOBBHHHM napa.MeTpOM K . 
UeTo,n a,narrTHBHoro oueHHBaHHH 6wr ncnoJibsOBaH ,IT,JIH H.IJ;eHTH­

~an;HH a,IJ;POHOB KOCMH'l8CKOro H3JIY't!eHRH rrpH IlOMOI!lli ,neTeKTOpa 

peHTreHoBCKoro rrepexo,IJ;Horo K3.1Iyqemm. TipHMeae1u1e 6aliecoBCKO­

ro pewaIOOleI'O rrpamIJia liI HCIIOJI&30BaHHe aIIpHOpHoi-i liIHWOPMa.r:r;Hli 

IT03BOJ.lli.JIO, KaK BliI,WfO R3 pac.2, IIOBHCRTb ,IJ;OCTOBepHOCTb H,lJ;eHTH­

<PliIKaUIDI B cpaBHeHIDI c paHee rrpHMerureMliMH MeTO,naM!ir. 

Bo B'l'Opoi-i rAaBe IIpOBe,Jl;eHO HCCJie,ll;OBrume MeTO,ll;OB MHoroMepHO­

ro a.Hamme c ~eJThIO coa,IJ;amm ajxlle~liIBHHX rrpoue;a;yp o6pa6oTKH 

,Il;aHHl:DC 8KCIJ:8_t:l}U\18HTOB c peHTreH-8MYJibCHOHHmm Ka.MepaMH (P3K). 

IIHc;T.JJr.;errTor.1 :vi:cCJie,noBa.HRH ,IJ;aHHHX P3K HBJIHIOTCH MamrumHe 

MO,IJ;e .. L;., I:OC.' 0.- ~e CJ[J7-\8T B Ka~eCTBe npliOJllilltelilUI K peaJD>HOH 

CilTya~ ::: ,. "'.~: :or:::.lO'r IIOi'.!.f!Tb' mm TOT HJm liIHOH napaMeTp B3ru::MO­

,I\8HCTB~:.c;: i.~"";.:.::~T Ha na6JIIO,IJ;aeMHe B sKcrrepl'lMeHTe BeJil!llllHbl. Xapa.K­

Tep:n:cc:::r-:..: .)1_::;2:-...:JHi:!X K01.filOH8HT KOCMl'I'l0CKOI'O HSJIY'Ielilm o6Jra,nam 

rrp1!6 .. :c:3 iTc.-=.::o o,n;;rna.KOBOH qyBCTBRT0JibHOCTbID K napaMeTpaM MO-
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)le.IDI. Ilepexo.n; K HCCJie,D;OBaHmD ceMeHCTB Il03BOJIJieT BOBJiei:n. B 
aHa.IDI3 O)lHOBpeMeHHO HeCROJll>RO IIpH3HaKOB. 011eBll,IJ;Elo, 'l!TO pac­
CMOTpeHHe xapaKTepHCTHK ceMeHCTB B HX B3aHMOCBH3K Il03BOJIJieT 
BBeCTH 60Jiee T01IHY1D Mepy pa3.JIHill11i 3KCilepHMeHTaJII>HHX H MO)leJib­
HHX ceMeHCTB H, CJie.n;o:saTeJIDHO, OT6pOCHTD 60Jiee nmpoiarll RJI8CC 
MO)leJiei, 'l!TO B ROHe'llHOM C'lleTe IIpKBe.n;eT K 60Jiee T01ll!OH on;eHKe 
CTeneHH HapymeH.Rll CRe~a B (pparMeHT~OHHOH 06JiaCTH. OCHO­
BOH MHOrOMepHoro a.HaJ.IH3a srBJI.HeTCH HCCJie,IJ;OBaHlle pacnpe.n;e.neHlrlt 
B N -MepHOM IIpH3HaKOBOM IIpOCTpaHCTBe, KOr,IJ;a Bee KOOp,IJ,mmTH 
pacCMaTpHBailTCH B CT8THCTH1l9CKOM aHaJ.IH3e O)lHOBpeMeHHo H on;•­
HHBa.KlTCH COBMeCTHO. 

BH6op KOJIH'lleCTBa H COCTaBa IlpH3HaKOB H3 HCXO,Il;HOH KOCBeHHO 
liI 3amyM719HHOH :imqiop:MaD;HH JmJIHeTCH O,Il;HOH H3 rJiaBHHX sa.n;a11 B 
MHOroMepHOM aHaJll'I3e. ~T06H IlpOH3B9CTH BH60p IIpH3Ha.KOB, H8J);O 
cBHsaTD c K~ Ha6opoM 't!HCJIO, xapaKTepHSYDJlee ero paSJmtm­
TeJIDHyx> n;eHHOCTD. IlpeAJiaraeTCH ',IJ,JIJi 3TOH D;eJIH HCilOJID30BaTD 
BepOHTHOCTHOe paCCTOHIIlle ExaTa11apHH M0JK,IC' aJIDTepHaTHBHliMH 
RJiaccaMH OB H BepOHTHOCTD onm:6RR RJiacc~ c HCnOJIDsoBaHH­
eM .n;aH:Horo Ha6opa H onTHMaJIDHoro 6aliecoBcKoro pemaIQQero npaim:­
.na (6aliecoBcm pRCK R 6 

) ·. 

Bli'tIHCJieHHe 6aliecOBCKOro pHCRa IIpOH3BO.ItHTCH nyTeM IlpOBe,IJ;e­
HHH CKOJID3Hlltero aKsaMeHa no OB, c ncnOJIDso:srumeM a.n;anTKBHliX 
KBC op;eHOK. B noCJie,IJ;Hee BpeMR: HHTepec B o6JiaCTH ncCJie,IJ;OBaHRR: 
MaccoBoro coeTaBa nepBl!lmoro .. Kocr.mqecKoro H3JIY1IeHM cocpe.n;o­
To11eH BOKPYI' rllI!oTesH o npeo6JI~HHH TmiteJlliX H,D;ep npH nepexo­
,IJ;e K aHeprrunvi > ro15 aB. IIoaTOMY paccMoTpeHa sa,n;aqa onpe.n;e.neHHH 
)lOJm clioTOHHHX ( ~ ) H clioTOH-8,IIJlOHHHX ( ~ - h ) ceMeiicTB , mm:­
D;ID!pOBaHHliX TJilKeJIHMH H,IlJ>aMI! rrepBl!lmoro KOCMH118CKOro H3Jly1leHHH. 
Ilpe.n;cTaBRM 3KCrrepHMeHTaJIDHHe ceMeHCTBa B :mm;e CMeCH ,IJ;Byx paCIIJ" 
pe)leJI8Bd \ 

p(x) = p(Fe)p(x/Fe)+p(p)p(x/p) , (4) 

r.n;e p (Fe) - )lOJlf.t ceMeHCTB OT TJmeJIHX H,IJ;ep, p ( p) - OT JieI'RHX 
H,D;ep ( c aTOMHHM BeCOM < I4), p(x/ Fe) , p(x/p) - yCJIOB­
Hlie IJJIOTHOCTH Bl:l6paHHHX xapaKTepHCTHK ceMeHCTB. On;e.HKY BeCOBliX 
KOajxliHD;HeHTOB C!lleCH (4) Ilo.nyim:M c IlOMOIIIDD RJiacc~ 3KCoe­
pHMeHTa.JIDHHX .n;aHHHX no OB, cocTOSII!ei HS O.IU!Ha&oBoro KOJIKqeCTBa 

ceMeHCTB ,IJ;Byx TilllOB. 
/\ 

p (Fe) = 

- l -

p*( Fe) - Rp 
1 - R Fe - Rp 

(5) 

r.n;e p" (Fe) - )lOJI.ff CeMeHCTB. OTHeCeHHHX K TIDKeJIHM Jl)JJlaM , 

a Rp , R Fe - xoa~eHTH "rrepe:Ka'tIKM" - BepoHTHOCTK olill!-
601IHOH RJI8CCH~liK8D;lllI co6HTHH o6eHX TIDIOB. TaKl'IM o6pa 30M, no­
Ml!MO IIpOBe.n;eHJiI.ll RJiaccncJ?HKa!zy'ili 3KCilepHMeHTaJIDHliX BSKTOpOB He-

06XO)J;11MO on;eHHTb 6clliecoBCKHH pHCK. 
0,IJ;HaKO B .n;eliCTBHT8JlbHOCTli Heonpe.n;e~eHHOCTb B BHOOpe MO,n;e.JIH 

CRJ!bHOrO B3aRMO,n;e:l1:o•rmrn: IIpH 3HeprID1 > IOI 5 sB, IIpHBO,W1T K TOMY, 
'l!TO IIOMHMO CT8TliCTH118CKOH li M8TO.Itl!1l8CKOH Olllli60K, 38.BHCRl!UDC OT 
Ha6paHHOro 3KCilep:m~eHTaJIDHOro MaTepHaJia, MeTo,n;a BH'Il!CJieHRH 
6alieCOBCKOrO pMCKa li o6~eMa o6yqaKI!\8H BH60pKH, cymeCTB8HHH 
onm6KH, CBH3aHHH8 c HeCOBna,n;eHH8M pacrrpe.n;e~eHllli: 3KCIIepHMeHT8Jlb­

HHX .D;aHH.blX H <!6yq8100leli BH60pKH. ' EwlliCTBeHHHil: IIY'fb K YJIY'IDl0Hill0 
oueHOK - IlOIJHT8TDCH HaHTH Ha6opH IIpli3HaKOB, CJia6o -qyBCTBHT0Jlb­
HHX K Bli,IlY CHJibHOro B38HMO)l0HCTBliH H,O)lHOBpeMeHHO, Cli!JIDHO 

'l!yBCTBHTeJIDHHX K THrry nepBH'lHOro Jl)JJ)8 • 
B 1·a6Jnm;e npKBe.n;eHH sHa<reHHH 6aliecoBCRIDC pHCKOB ,IT,Jm <reTH­

pex pa3JIH'lliliX MO.D;e~eE Cli!JIDHOro B38lIM0,1l;8HCTBHH. BH,IJ;Ho, 'ITO .n;o-
6aBJieHHe K xapaKTepliCTHK8M ~ - ceMetiCTB Ha<raJIDHOH 9Hepr:vrn 
(axcnepHMeHT AHM) HJill xapaxTepHCTHK 8,IijJOHHHX ceMelicTB rrosBo­
MeT CTa6:wm:snpOB8Tb K03~8HTH "rrepeKa'l:KlI". 

Ilp8A710~8HHHH MeTo,n; Il03BOJI.F.!8T, Il0Mli110 BOBJI81l8HHH B aH8.11H3 
MHOrIDC xapaxTepHCTHK ~ H ~ - h ceMeHCTB, npOU3BO,IJ;11TD 
,1l;OCT8TO'lHO 060CHOBaHHHH pac11eT B03MOJKHhlX oura60K, ~aJKe B CJIY-
1188 Heonpe.n;exeHHOCTii M0,1l;8Jil>HIDC npe,n;cTaBJieHHH 0 CHJ!bHOM B3aH­
M0,1l;8HCTBK0:. AHa.Jil!3 onrn:60K oco6eHHO· B8.1K8H B KOCBeHHHX MeTo.n;ax 
liCCJie,IJ;OBaHHH' OCHOBaHHHX Ha MaIIDIBHOM MO)l8.illij)OBaH¥1H 3KCIIe p.HMeH­
TaJibHOH CHTyaD;lllI, TaK KaK BCer,n;a OCT88TCR OTKpHTHM BOIIpOC, 
H8CKOJibKO TO'!HO MO)leJlliPOBaHHe OffiICHBae•r peam:.HOCTb. 

B TP8Tbe:il: rxa:se npKBe,n;eHH MeTO,Il;li, II03BOJLffiClll}ie c BHCOKOH 
TO'iHOCTbIO IIpOBO,Il;l1TD onpe.n;e~etrne 3Heprm1 MIOOHOB KOCMH'i8CKOro 
Hs.n:yqeHIDI cneKTpOMeTpK1l8CKIDJGI K KaJIOpmv1eTpli1!8CKI!ll1m ycTaHOB­
Kru.:TI. c IIOMOIJU>ID MalllIJffiOll MO)leJill MaI'HHTHOro cneKTpo1,1eTpa HCC..'18-
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.IJ;OB8.Hbl BCeB03MOJKHh!e Q}aKTOpH, BJllIJIIIIl{.He Ha TO'IHOCTb reoMeTpll­
qeCKOH peKOHCTpyrw~nr TpaeKTOpID1 -.:rac·rm::i;H ITO OTC'!eTaM ,WfCKpeT­
HhlX KOOp,WfHaTHhlX .n;eTeKTOpOB. Orrpe.n;eJieHbl Tpe60Ba.HID'I K TO'!HOC­
Tll paCIIOJIO~eH:IDI KOOp)J;}IH8THh!X .n;eTeKTOpOB ropH30HTaJibHOro 
Ra.Ha.n:a MaI'HllTHoro crreKTpoMe·rpa ::nwnep:i~IM:eHTa Aflli: rrpH JIIDieli­
HIDC TO'IBOCTIDC -v 0, I MM l:I yr'JIOBhIX ,...., 10-4 pa.n;. MOlKHO ,UOBeCTl:I 

MaKCHMa.JThHO-H3MepKMlili m.myJThC crreKTpoMeTpa .n;o 30 TaB/c. 
Paspa6oTaHHID1 MeTO.D; KO~peKIJ,HH IDCTlipOBO'llihIX KOHCTaHT ITO 

saperliICTplipOBa.HHblM TpaeRTOpIDIM II03BO.JIIDI IIOBb!CHTb MaKCHMB.JlbHO-
li3Mep:a:Ml:illi m.myJibc Aparau;cKoro MarHHTHoro crreKTpoMeTpa 
(6es~:HJibMOBID1: KaHaJI) c I .no 2, 5 TaB/c n rrpoBeCTll rrocTpoeHHe 
aHepreTnqecKoro crreKTpa n orrpe.n;eJieHne sap.f.U(OBoro OTHomeHHH 
MIOOHOB ropll30H'l'AJibHOrO IIOTOKa ( COBMeCTHO c .JJ;aHHl:illVIH cp:HJibMO­

Boro RaHaJia). IloJryqeHHh!e sHa'!eHHH rro.KasaTeJIH crreRTpa ~ = 
2, 66 ± 0 , 03 H sap.ff,n;oBoro OTHornemm NJ!+/ N ~ - = I, 283 :!: 
0 ' 058 .lJ,JI.iI ~ > 200 raB/ c OHJm rro.n;TBepiK,IJ;eHbl BIIOCJie.n;CTBlili Ha 
ycTaHOBKax MlJTRON ll DEIS. 

J(a.n:ee IIpllBO,WfTCJI RpaTIW oCSsop M8TO.IJ;OB orrpe,neJiemm aHep­
rHH .n;eTeKTOparvm: KaJIOpHMeTplift!eCKOro THIIa. IloRaSaHO rrpeHMYJileCT­
BO rrpe,n,n:araeMoro KJiacczq1HKaD;lioHHoro MeTo.n;a orrpe.n;eJieHHJI aHep­
r:.m. 3Kcrrep.ll!MeHTaJibHb!e B8RT0p!:I (ROMIIOHeHTbl KOTOp!DC - i:nICJIO 
BTOpll'!HIDC qacT~ B pJI.I(ax AparaucKoro HCRpOBoro KaJIOpHMeTpa) 
KJiaCCllcpllUHPOBaJ!lICb no OOyti:a.KllleH BliOOpRe, COCTO.lllil€H ll3 13 
KJiaccoB, COOTBeTCTByI<lllHX rrpoxoJK,IJ;eHIDO MIDOHOB c 3HeprHeli OT 
5 .n;o 10000 raB qepes KaJIOpliMeTp. Y-.:reT KOppeJI.ffll;1'ti:l: M€JK.IJY TOJrtl:­
Ka.MH B pa.n;ax KaJIOpHMeTpa Il03BOJIHJI IlOBblCHTb BepORTHOCTb 
rrpaBHJibHoro orrpe.n;eJiemrn: aHepren111ecKoro HHTepBa.Jra c 1'1% 
(MeTo.n; RpaTHOCTH ll Ma.KCMMaJibHOro rrpaB,norro.n;o6:IDI) .n;o 30%. 

B HaCTO.lllil€€ Bp€M.fI rrpe.n;CTaBJIHeTCR:, 'ITO HaJiOOJiee IIO,lJ,XO)Jj{­
lllliM .n;eTeKTOpOM ,Il;JI.fI HCCJI€.JJ;OBaH:IDi CII€KTpa NOOOHOB B OOJiaCTH aHep 
rilli BIIJIOTh .n;o IOO TaB, .!IBJIRIOTClI MHoroCJiofurae ycTaHOBKK Tll-
rra PAIR-METER ' perHCTpHpJI<l!Uie IIpO.rr.yRThl MeKTPO.Marlill:T-
HHX B3aIDl/!O.n;eHCTBHH ~OOOHOB (B OCHOBHOM e+e-_ rraph!, C€'!€-

HR€ o6pa30Ba.HIDI KOTOlJhIX ITO'!TH JIIDiefuto 3aBHC~IT OT 3HeprIDI 
MllOHa). 

0.n;HaKO H3-3a 3H8'IlIT€JibHIDC iPJiyKTyauW1 B IIpO~OJibHOM pas-

~ 
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BHTMH, RaCKa.n;hl, BH3BaHHble JI,I\epHb!MH B3al1MO.IJ;8HCTBH.f.!MH MIOOHOB 
H TOPM03HHMI<i ~ -KBa.HTaMPI, 11MHTlipyroT llO CJie.n;oBaTeJibHlie 
rrpoueccH MHO~eCTBeHHHX B3aHMO.D;8MCTBlrn c M8JWMK rrepe,IJ;a"l:aMH 
(poJK,IJ;emi:e e+ e- nap) MIOOHOB ropas.n;o 60JibillHX aHepnrn . Ilos­

TOMY .lJ,JI.iI Toro, "ITOOH HCCJ18.IJ;OBa·rb RaJIOpIDl!eTpH'l'.eCitHMH yCTaHOB­
KB.Mll MIOOHH c aHeprne:ll > 5 TaB, HeoCSxo~10 paspaCSoTaTb crrocoCS 
,WfCKpHMHH~IH OT ~OHa, BH3BaHHoro H.n;epHHMl'I B3aHMO.n;efiCTBll.ffMI! 

MIOOHOB. 11pe,n,n:araeMHli MeTO.IJ; ,WfCKpl<IMKHaIJ;IIlI' OCHOBamrn:il Ha CHJ!b:­
HOM pa3JIH'!HH KOBapHan;MOHHhIX r..raTpHU COOb!TMH .n;Byx 'l'YIIIOB' II03-
BOJIJJ:eT, Ka.K BH.n;HO H3 pYIC. 3, ,ll;OB8CT1l: ypOB8Hb )J;}ICKpHM.VIHaIJ;ID.I 
(BepORTHOCTb ITpHH.fITb cpOHOBOe COOHTHe sa ITOJI83H08) .IJ;O 10-3 

,Il;JI.fI 28-pH.n;BOH yCTaHOBKli THITa PAIR-METER • 

B IIPH.JIOJKemm ·.n;a.HO I{JlaTROe OIIIl:CaHlie ITaKe'ra IIpHKJia.n;Hh!X 
rrporpaMM MHOroMepHoro cTaTHCTH11ecKoro aHa.JIRsa, B paMKax RO­
Toporo oCS~e,WfHeHH HerrapaMeTpn-qecKHe aJirOpHTMH, npe,n;HasHa­
'l'.eHHHe ,n,n:.fI o6pa60TKR .D;a.HHb!X H IIJiaHlipOBaHM.iI 3KCllepm~eHTOB 

B ~R3l'I.Ke KOCM1'1'!8CKXX JiytJ:eli. 

B 3aKJlIO'l'.elilll1 rrpHBe.n;eHH Bl:lliOCIDIIh!e Ha 3a!l\HTY pesyJibTaTH 
paCSOTH, KOTOphle CBO.n;.ff<.r:CR R cos.n;amno, HCCJie.n;OBaHUID ll rrpm.~e­

Hemno CJie.n;yI!Xl.\IDC M8TO,n;HK: 
I. MeTo.n; IIOBh!IIlemm MaKCHMa.i1bHO-H3Mepmv1oro :1-1M1zyJibca MIOOH­

HHX MaI'HllTHhIX CIIeRTpOMeTpOB rryTeM KOppeKD;l'IH IDCTHpOBO'llih!X 
ROHCTaHT c IlOMO~bID aJirOPHTMOB CJryti:ai1:Horo IlOHCKa H IIpliMeHeHRff 
HerrapaMeTpH'!8CKHX M8TO.IJ;OB reoMeTpH<reCROH peKOHCTpyIDJ.Jrn:. lipH­
MeHeHMe M8TO,n;OB K ,Il;aHH.ill~ Aparau;cRoro MIOOHHOro crreKTPOMeTpa 
(6eCqJI!JibMOBIDf KaHaJI) Il03BOJIB.i10 IlOBb!CHTb MaKCHMa.JibHO-H3MepH­
MJ:lli KMTiyJibc c I .n;o 2,o TsB/c. 

2. f,leTo.n; oCSpa6oTKM JJ:aHHHX Ra.n:opHMeTpHqec~rx ycTaHOBOI< 
TlUia PAIR-METER H HCKpOBOtt KaJIOp}IMeTp,BF..JIIO'IaIClllllli B ce6a: 

a) I<Jiaccmpmm:o;uomnm: crroco6 orrpe.n;eJieHIDJ: aHeprHH MOOHOB. 
llpHMeHemre 3'.!lOI'O MeTO,IJ;a I{ ,ll;aHHh!M ,\.pru.,au;cKoro HCKjJOBoro 

KaJIOpIL'1eTpa ll08BO.T'.illJIO yBeJTJPIBTb ,Il;O.i'IIO IIpa.BHJ!bHO KJiacc.:i:Q)rui:u­
pyeMhlX ~OHOB Bh!COKHX aHeprIDi: ( "'I 'l'ai3) c Ii% .n;o 30~; 

6) perpecc:wrnHHHli crrocoCS or:;;eHlffiamm aHeprIDI, rrosBo.IDIIO­

mllil: yti:eCTb aIIpHOPHJIO HH<Iiop~ oCS 3HepreTH"l:eCKOM crreRTpe 
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MIOOHOB; 

B) Me TO.I( ITO.I(aBJieHHH cpoHa OT H.I(epHHX B3ffiUJIO,n;e:i1C'l'BHH HliJ:3-
K08HepreTH'llihlX MlOOHOB, IT03BOJl.lilClqlIB ,n;oBeCTH ypoBeHI:i .I(HCKpil­
MID-1~ .n;o rn-3. 

3. MeTo.n: MHoroMepHoro aHaJIHsa .I(aHHiiIX peHTreH-SMYJ!bCHOH­
HHX 8KCITepHM:eHTOB, BKJIIOqaJ!l.llffi.1: 

a) I!OHCR MO,Il;e.1ThH0-3aBHCHMl:DC KOM6mra.IJ;!Ili: ITpH3HaIWB ITO pe-
3YJil>TaTa.M MO,IJ;eJUipOBaIUI.fi H.I(epHo-a~eKTpOHHHX KaCKa,IJ;OB (O,n;HOB­
peMeHHO pacCMa.TpMBaIOTCR KOM6IIHan;rur, B~'!aI<llPle .n;o 30 pas­
JllDllil:ll( ITpli3HaKOB) ; 

6) Bb16op TeopeT:aqecKoli Mo,n;eJll:I ncMe.nyeMHX wnsn-qecKHli 
JIBJieHHH ITO 8RCITepHMeHTaJII,HbJM ,Il;aHHblM; 

B) orrpe.n;e~eHHe MaCCOBoro COCTaBa ITepBH1rHOro I!OTOKa KOC­
Mli'I8CKOro li~eH:H.H B yMOBlUIX Heorrpe,n;e~eHHOH MO.I(eJ'ilI CHJIDHO­
ro B3aHMO,IJ;eRCTBRl'I • .AHaJm3, rrpoBe,n;eHHJ:lli B parvmax COITOCTa:BJieHIDI 
paSJlliqIIJ:DC MO.n;e~eli CHJil>HOro B3aHMO,n;eHCTBRl'I, ITORasM, 'ITO ,Il;OJIIO 
'6- h -CeMeMCTB , IWfil~UipOBaHHhIX 'l'JDKeJIID/IH .ff,Iij)aMli, MOJKHO orrpe­

,n;eJll:!Tb c TOqHOCTbIO He XYJKe 0.05 (cpe,n;He-KBa,n;paTHqHOe OTKJIO­
HeHHe);. 

r) Bl:l,I(e~eHJie co6HTHH orrpe,n;e~eHHoro THna HS ITepBH'!Ho:i1 
MHcpopMaIJ;m1' HarrpHMep' 6HHOKYJI.ffpHHX C06b1THM. 

4. K.TiaCCHWHKaIJ.HOHHJ:lli cnoco6 11,ll;eHTHWliKa.IDili a,D;POHOB KOC­
MH'!eCKOro Hs~eHIDI. IIpHMeHeHne aToro MeTo,n;a K o6pa6oTKe 
,n:a.HHblX ycTaHOBKlI "fllioH'.' II03BOJIHJIO YMeHblIIHTb oJKJI,n;aeMYKJ Olilli6-
I<Y n.n;eHTHWillia.IDili .n;o 13% R y-qeCTb anpnopHyro lllicJlOpMaIJ;illO 06 
8Heprillll "tiaCT:mJ;hl H TIJIOTHOCTH Jll1BHeBoro corrpoBOJK,IJ;eHIDI. 
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