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ff3yqeHH8 HBffTpaJILHHX Ka.HaJIOB _pacna.zca ~ - U830Ha npe.It-

\ CTaBJIRBT dOJILmOff HHTepec .ItJIR ~H3HKH 3JI8M8HTapHHX qacTHn, TaK 
1·1 
\. Kalt .1taeT B03MOJ:HOCTL npOBBPHTL PM BHBO,ltOB H3 c~eCTBYlllltHX ,,· , 

\ TeopeTHqecKHX npe.1tCTaBJI8HHff, uanpmrnp, 0 CB01tCTBax SU} -CH:ID(8TpHH, 

npaBHJie OTdopa no H30TOilHqecxouy CilHHY, Il0B8.It8HHH 3apR.1tOBOff qeT

HOCTH B CHJILHWC H 3Jl8ltTpOKarHHTHHX B3aHKO,lt8RCTBHRx,a Talle npe,lt

CKa3aHHR KO,J;8JIH B8KTOpHOR ,lOKHHaHTHOC'rH H ItBapKOBOR K0,1;8nH.Il03TO

KY B IlOCJI8.D:HHe HBCKOJILKO neT npodneMa HCCJI8.ItOBaHHR HeffTPWILHHX 

Ita.HWIOB pacna.zta 7 - M830Ha npHBJieitaeT BHHllaHHe MHOrHX ~H3H-

KOB - 31tcnepHl{8HTaTOpOB H reopeTHKO:n~ 0,ItHaltO pemeHH8 ee OK8.-

3WIOCL He npOCTliM H3-3a dOJILDIHX M8TO,ltHqecICHX TPY.ltHOCTen, CBH-

3aHHHX C H,lt8HTH~HKanHett pa3JIHqHHX HeflTPWILHliX Ka.HMOB pacna-

. l 
.Ita 7 - Me30Ha, ocodeHHO Tex, r.1te B KOHeqHOM COCTOHHHH HUeer

CH dOJILme .ItByx rawa-KBaHTOB: 7-1iutf-Jt( , i-31i 0 -6'6 • 

Hecuorps Ha TO, q70 HCCJI8.ItOBaHH8M H8flTpanLHliX pacna.ztOB 1 -ue-

., 

··' 

30Ha 3aHHMWIHCL MHOrHe rpynns 3KCil8PHll8HTaropoB, BOilpoc 0 

COOTHOm8HHH M8lE.ltY BepOHTHOCTRMH pa3JIHqHHX H8!TpaJILHliX KaHaJIOB 

pacna.zta 1 - ue3oaa: 7--.tt , 7-1rtt , 7-Jr,0 .ltO 

CHX nop He MOJ:8T cqHTaTLCR pemeHHHM, TaK KaK pe3yJILTaTH OT

.It8JILHHX 3KCilepHM8HTOB npOTHBOpeqar ,ltpyr .Itpyry, a CTaTHCTHqec

KaR odecneqeHHOCTL nonyqeHHHX ,ItaHHHX H8B8JIHK8.. OcodeHHO npOTH

BOpeqHBli8 pe3yJILTaTH nonyqem B OTHOmeHHH MO,Itli pacna.zta 

1-1i~t1 • B paHHHX padorax /I-4/ ' BliilOJIHBHHliX ,ItO 
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I967 r., ,ll;O]ISJ pacna,z,;oB ~ -1i•t( COCTaB11SI11a ~ 25% Bcex 

HellrpaJir,nux pacna,z,;oB 7 - uesoHa. B 6011ee nos,11;Hmc pa6o

tax /S-B/ 3ta uo,11;a pacna,11;a Boo611te He 6u11a O~HapyxeHa H 

6u11a· ycTaHOB11eHa TO]II,KO BepXH.!ISI rpaHmta ,11;011H pacna,11;0B 

no 3TOMy KaHany, paBHaSI (I2-I7)%. B 0,ll;HOR H3 noc11e,I1;HHX pa-

60T 
191 

,11;11SI 3TOR ,11;011H 6UJIO no11yt1eHo 3HaqeHHe (I2,2+5, 2) %. 
· -4;4 

Tamm· o6pasoM, ,11;a.xe ca1.10 cyllleCTBOBamie MO,ll;H pacnMa 7-1i0Yi 
e11te He SIB11SieTCSI, 3KCnepmreH!'MI,HO ycTaHOB11eHHW. TeopeTHqec

KHe npe,ll;CKa3aHHSI B OTHomeHHH 3TOff MO,ll;Il pacna,z,;a TaIOCe pas11Hq

HU. PacqeTH, BHn011HeHnue Ha OCHOBe MO,ll;H~HnMpOBaHHHX BapHaH

TOB anre6pu TOKOB /IO,II/' npe~CKa3UBaDT ,ll;}ISJ BepOSITHOCTH 

pacna,ll;a 1-. fi•t( Be11HtJmly' COCTaB11SIDJl!YD He'cKO]II,KO nponeH-

TOB Il011HOtt BepOSITHOCTH pacna,z,;a 1 - Me30Ha no BCeM 

Hettrpanr,HHM KaHanru.r. C ,11;pyron CTOPOHH,TaKHe TeopeTHqecKHe 

MO,ll;811H · KaK M0,11;e11r, B8KTOpHon ,ll;OMHHaHTHOCTH H KBapKOBaSI 

MO,n;e11r, .· npe,n;CKa3IlBaDT oqeHI, Ma11yn B8P0JITHOCTI, pacna,z,;a no K8.-

Ha11y ?-1i°1o' 112
, I3, 141 : ~ (7i"Y() / ~ ( Bee. Hett-

Tpanr,uue KaHanu) ~ Io-3 • 

HacroSI11taSI .n;HccepTannSI nocBSillleHa axcnep:imeHTa11r,Houy Hcc11e

,11;onaHHll HettTp_anr,H11x KaHa110B pacna,z,;a ? - Mesoua. 

B nepBon r11ane ,11;nccepTan1rn ,11;aercSI o6sop 3KcnepHMeHranr,

HUX R reoperHtieCKHX pa6oT, Il0CBSIJ!t8HHHX HCC11e.n;oBaHHD pacna

.D:OB 7 - Me30Ha. B 3TO!l r11~ne nOlta3IlBaeTCSI,_ qTO B HaCTOSI-

11tee npeug HeT HH 0,ll;HOtt TeoperHqecKOff Mo,11;e11H, KOTOpaSI onHCil

Ba11a 6u BCD COBOKynHOCTI, axcnepmieHTaJII,HHX ,ll;aHHilX O pacna,z,;e . 
7- Me30Ha. Ho H C8.MH 3KcnepIDAeHTaJII,HHe .n:aHHUe e11te HYJ:.n:aDTC.R 
B ,1;a11:&HeRrneu yroquemm. 
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Bo BTOpon r11ane npOBO,D;HTC.R aHa11H3 3KcnepHMeHTMI,HHX uero

,n;on, npHMeHHBl!IHXCSI .ll:11SI HsyqeHH.!I HettrpMI,HblX MO,D; pacna,z,;a 1 -Me-

30Ha. no Mero,n;y HH,ll;eHTH~HKanHH pa311HqHlJX nenrpaJII,HllX KaHa1IOB 

pacna,z,;a Bee 3KcnepHMeHTanr,Hue pa6or11 MO:Z:HO pas,n;em1u Ha .n;Be 

rpynnu: I) pa6or11, B KOTOPHX npID!eHH11CSI np.RMO!l MeTO,n; H.n;8HTH

q>HKanmi KaHaJIOB -- . pacna,z,;a H 2) pa6or11, B xoropux npHMeHSI11.Hcr, 

KOCBeHHile MeTO,D;Il l(neHTH~HKanHH. IlpSIMOff MeTO,n; H.n;eHTH¢HKanHH Ka

HaJIOB pacna,z,;a xapaxTe_pHsyercH reM, llTO Ha om,1Te H_a611D,n;allTCSI 

BCe KOH8l1Hll8 npo.n;yKTll pacna.n:a 7 - Me30Ha, T .e. ,IJ;Jl,!I MO,n; pacna

,n;a ~-z( , 7-1;"1'( , . 7-31,• .. COOTBeTCTBeHHO 2,4. H ·5 

ra.MMa_-KBaHTOB. IlpH KOCBeHHOM MeTO,n;e H,n;eHTH¢mtanHH Ha onure 

Ha6111l,n;aDTC.II T011I,KO O,n;HH H11H HeCKOJII,KO raMMa-KBaHTOB. Pas,n;ene

HHe KaHMOB.pacna,n;a B 3TOM c11yqae npOH3BO,D;HTC.II CTaTHCTHqecKH 

nyreM HCCJie,n;OBaHHSI 3KCnepHMeHTa11I,HOrO pacnpe,n;eneHHH saperHCTpH

POBaHHHX co6urnn no xaxon-11n60 xapaxrepncrnxe pacna,z,;a: no snep

rHH raMMa-KBaHTOB, no qffc11y saperHCTPHPOBaHHHX raMMa-KBaHTOB, 

· no He,n;ocran111en Macce K saperHcrpHpOBaHHHM BTOpHqHHM qacTnnaM. 

Pesynr,TaT!l, nonyqaeMHe KOCB8HHHM M8TO,D;OM, O'tleHI, CH11I,HO 
' ' 

3aBHC.IIT OT 3~eKTHBHOCTH. perncrpaunH_ raMMa-KBaHTOB, KOTOpaSI,B 

CBOD oqepe,n;r,,saBHCHT OT reoMeTpHH ycraHOBKH, OT 3HeprHH raMMa

KBaHTOB H ,n;pyrnx ¢aKTOPOB. ToqHO ytJeCTI, 3~eKTHBH0CTI, perHcTpa

nHH _raMMa-KBaHTOB Hee saBHCHMOCTL OT pa311HqHHX ¢aKTOpOB oqenr, 

rpy,n;no, TeM 6onee, qro BO ncex pa6orax, r,n;e npHMeHH11CH Koenen

nun MeT0,11; H,ll;eHTH~HKannn, 3Ta 3qxpeKTHBHOCTI, 6una ,D;OB011LHO HH3Ka 

OT 0,7% .B BO,n;~po~Hon nysHpI,KOBOfi K8.Mepe ,11;0 70'/, B HCKJ)OBHX 

KaMepax. 3ro, nO-BH.n;HMOMY, HBJI.!IeTCl!: OCHOBHOfi npHqRHOfi npoTHBO-
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peqHBOCTH pe3yJILTaTOB, IlOJiyqeHHhlX .naze O,nHHM l'l Teu ze ueTO

.noM. 

IlpHMeHeHHe ny3hlpLKOBUX J<ru.rnp, HailOJIHeHHHX T.1Illt9JIOll J!:HA

KOCTL!l 11 Ol1Jia,n:a10II!l'IX ll03TOMY 60JII,mon 3cMJeKTHBHOCUD perliCTpa

UHH ra.w.ia-KBaHTOB, ;JJ;aJIO B03MOlltHOCU l'ICllOJII,30BaTI, npm.rnn 

MeTo.n HA8HTH<pHKaU~H KaHaJIOB pacna.na 1 - M930Ha. 3TOT uero.n 

nosaoueT 6oJiee Ha.nelltHO OT,neJIHn o.nHy uo.ny pacna.na or ,npy

ron. OCHOBHYD Tpy,nHOCTI, B 3THX pa60TaX COCTaBJI.II9T Bh!qHTaHHe 

¢oHa OT ,npyrmc peaKUHll, KOTOpoe npOH3BO,nHTC.II T8M TOqHee, qeu 

Bh!me TOqHOCTI, l'l3MepeHH.II 3HeprHH raima-KBaHTOB l'l 60JILme 3cp

(p9KTHBHOCTH HX perHCTpaUHH. B p~60Tax 1r5,IG/' BHilOJIH8HHl,IX 

c IlOMOII!LD Ka.uep, HallOJIHeHHl,IX cppeOHOM ~pe,nH.II.II omH6Ka B onpe

,n;eJieHHH 3Heprm{ rru.!Ma-tBaHTa COCTaBJI.IIJia . ~ 45%, 3!pql8KTHB

HOCTI, perHcTpanHH o,n;Horo rawa-KBaHTa 6h!Jia peBHa 72%, a 

meCTH ra.MMa-KBaHTOB - I4%. 

B TP9TLett rJiaBe ,ll;l'ICCepranHH OllHCh!BaeTC.II MeTO,ll;HKa 3KClle

PHMeHTa, npHMeHeHHa.lI HaJAH ,ll;JI.II HsyqeHH.II H8tlTpaJILHhlX M0,11; pac

na,n;a 7 - M930Ha. KceHOHOBa.lI llY3hlpI,KOBa.lI Kauepa, pasuepOM 

550 x 280 x 164 MM3 , 06JiyqaJiac1, ,. B nyqKe r,+ - M830HOB c 

l'IMTIYJILCOM 2, '.34 ra B/C Ha CHHxpocpa30TPOHe JIB3. mum. Ilpl'l npo

CMOTpe IlJieHKH OT6HpaJIHCI, B3fl.l,'!MO,ll;ettcTBl'l.lI nepBHtIHhlX //+.- M830-

HOB c .II,ll;paMl'l KCeHOHa, conpoaox,n;aeMHe JID6HM tIHCJIOM r&!Ma-KBaH

TOB l'l O,ll;HOtl BTOpl'lqHon 3ap.1IzeHHOll qacTHnen, OCTaHaBJIHBaDII!8ttC.II 

B KaMepe,- llPOTOHOM: 

r,+ + J.,e, - .k' + p + Kt R = I,2,3 ••• IO (I) 

B p.1I.ne pa60T /I?,IB/ "6h!JIO IlOKa3aHo, tITO OT6HpaeMHe 
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TaKIIM o6pa30M C06h!Tl'l.lI npe.ncraBJI.IIDT co6on B OCHOBHOM B3ami:o

.nettCTBH.II nepBHqHl,IX r,+_ Me30HOB C KBa3HCB060,n;Hh!Ml'l HellTPOHa

mt MPa xceHOHa. 3qxfieKTHBHOCTL ,n;ayxparHoro npocuorpa coc

TaBJI.IIJia 98% l'l He 3aBHCeJia OT qHcJia rauua-KBaHTOB B·C06h!THH. 

HsuepeHHe reouerpHH co6h!THtt npOH3B0,nHJIOCL Ha MHKpOCKO

nax YHM-21, ace Heo6xo.nnwe xapaKTepncTHKH co6h!THll BHqHCJI.II

JIHCL C llOl!OlllLD 3JieKTPOHHO-Bl:Iql'ICJIHTeJII,HOt:t UamHHhl. ToqHOCTI, 

H3MepeHH.II npocTpaHCTBeHHhlX xoop.n;HHar cocraBJI.IIJia: AX=4Y=O,Iw, 

41 =0, 5 MM, roqnocn H3Mepemrn yrnoa - oxono r0 • 

3HeprH.II ra.MMa-KaaHTOB onpe.nen.1IJiac1, nyreu H3MepeHH.II 

cymrapHoro npo6era acex 3JieKTPOHOB·H Il03HTPOH0B B C03,nRHHOM 

rrurua-KBaHTOM JIHBHe. 3ror ueTo.n oripe,n;eJieHH.II 311epr1rn raMMa

KBaHTOB 6HJI paspa6oraH B Hamett rpynne 1r9, 20, 21 I. B ,ll;HC

cepTaUHH no.npo6Ho paccuarpHBaeTc.lI aonpoc o roqHOCTH uero.na 

H ee 3aBHCIDWCTH OT pa3JillJ:qHhlX cpaxropoa. TOtIHOCTI, onpe,n;enemrn 

3HeprHH xa.z.noro raMua-KBRHTa COCTaBJI.IIJia B ,ll;RHHOM 3KCll8PHMeH

Te (I0-'.35)%, r.e. 6una 3HaqnreJILHO nyqme, qeu B pa66Tax, 

BhlllOJIHeHHhlX C cppeOHOBhlMH xauepaMH. 

HsuepeHHe ,n;JI.II KaJt,ll;oro co6urna yrnoa BHJiera H aneprHtt ram.1a

KBaHTOB ll03BOJIHJIO onpe,n;eJI.IITI, 3qxfleKTHBHhl8 Maccu qacTHU, pacna

,n;aDII!l'IXC.II Ha r,• - U830HH H rauMa-xBaHTH, H , TRKIDl o6paaou, 

npOH3B0,ll;HTI, H,ll;eHTH<pHKaUHD 7 - M830HOB. TOtIHOCTL onpe,neJie

Hl'l.lI 3cpqieRTHBHt!X Mace COCTaBJI.IIJia B cpe.n;HeM ~ 2oi. 

Ilo,n;po6HO paccuarpHBaeTCH BOnpoc 06 3clxiieKTHBHOCTH pe

rxcrpanHH raUMR-KBaHTOB. 3cpcpeKTHBHOCTL perHcrpantra onpe,n;e-

1.IIJiaCL .n;JI.II xaz,n;oro 3aperHCTPHPOBaHHoro rBWla-KBaRTa no no

TeHUHaJILHOff ~JIHRe KOHB8PCHH rauua-KBaHTa B xauepe. Cpe.nRHH 
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3qxpeKTHBHOCTI, per:vrcTpan::vr:vr o.n;Horo raMMa-rrnaHTa B Kauepe paB

HHJiac1, 94%, a 3qxpeKTRBHOCTI, perHCTpan::vr:vr C06HTl'IH, co.n;epza.ntero 

6 ra.MM8.-KB8.HTOB,,- 69%. TaKRM o6pa30M, Ha.ma KCeHOHOBa.H Ka.Mepa 

06Jia.n;ana CaMO!l BHCOKOll 3qxpeKTHBHOCTl,D per:vrcTpan:HR rrorna-KBaH

TOB no cpaBHeHl'ID C .n;pyrID!H OilRCaHHWR B JIRTepaType 3KCnepRMeH

TMI,Hm.m YCT8.HOBK8.MH ,ll;JIH :vrccne,n;OB8.HRH C06!iITJ·m c ra.MMa-KB8.HT8.MR. 

IlOCKOJII,KY B OKOHqaTeJII,HHtt 8.H8.JIR3 BKnDQ8.JIHCl, TOJil,KO C06liI

TRH, B KOTOPliIX 3Hepr:vr:vr Bcex ra.MM8.-KB8.HTOB MOrJIH 6HTl, H3Mepe

HH c TOqHOCTLD He xyxe '.35%, ,ll;JIH KaJll:,ll;Oro rru.wa.-KB8.HT8. onpe.n;e

JIHJI8.Cl, e1I1e 3qxpeKTHBHOCTL perHCTpa.n:mI C yqeTOM B03MOl!CHOCTH 

H3MepeHRH ero 3Hepr:vr:vr C 3a,ll;8.HHOtt TOqHOCTI,D. HMeHHO 3T8. 3rfx'fieK

THBHOCTl, YQHTHB8.JI8.Cl, np:vr nocTpOeHHH Bcex 3KCnepHMeHTaJILH!iIX 

pacnpe.n;eneHHff. Cpe.n;HHH 3cbpeKTRBHOCTI, per:vrcTpan::vr:vr raMMa.-KB8.HT8. 

C yqeTOM B03M0%HOCTH H3MepeHHH ero 3Hepr:vrR C TOqHOCTLD He 

xy,:e '.35% 6!iIJia. paBHa 84%. 

B qeTBepTOff rnaBe .n;:vrccepTan::vr:vr npl'IBO,ll;HTCH pe3yJILT8.TH 

3KCilepHMeHT8. H HX aHaJIH3. IlOJIHOe KOJI:vrqecTBO C06HTHtt C pa.3HHM 

QHCJIOM ra.1.ma-KBaHTOB, Ha.n.n;eHHOe H o6pa6oTa.HHOe nocne npOCMOT

pa OKOJIO 500 000 CHHMKOB Ka.Mepra, np:vrae.n;eHO B Ta.6n:vrue I. 

Ta.6n:vrn:a I 
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lnH onpe.n;eJieHRH q:vrcna HeffrpanLH!iIX pa.cna.n;oB 1 - Me3oHa 

a.HaJIH3HpOB8.JIRCl, pacnpe.n;eJieHRH C06!iITRff C 2,4 H 6 ra.MM8.-KB8.HT8.l!H 

no 3cfx'fieKTRBHHM Macca.M Mz~ , M'lt , M6,. 

Ha p:vrc.I IlPRBe.n;eHO pacnpe.n;eJieHRe COCf!iITRff C 2 ra1,1M8.-KB8.HTatrn 

no 3<ftpe&TRBHliIM Macca.M M2t • Bcne.n;cTBRe 6on1,mon aqxpe&Tl'IBHOCTR 

perHCTpan::vr:vr ra.MMa.-KB8.HTOB B Ka.Mepe ~OH OT C06HTRtt C QRCJIOM 

r&1Ma-KB8.HTOB 6on1,me .n;Byx, B KOTOPHX TOJil,KO .n;aa ratnJa-KBaHTa. 

KOHBeputpOBa.JIH B paefoqeM Oef'beMe KaMepu, OQeHI, uan. 3TOT cflOH 

IlOK8.38.H Ha pnc.l B BR~e 3aqepHeHHOff 06JiaCTR. fu.K BR.I(HO R3 p:vrc.I, 

BCe C06HTRH C 2 raMMa-KB8.HTaMR xopomo pa.3,n;eJIHDTCH Ha .n:ae rpynnu: 

I) C06HTHH c poz.n;eHReM 1i0-·Me30Ha,·Mu<'.300 M3'R (#r=804.f35 co-
'. .. . 

6HT:vrtt) :vr 2) co6HTRH c poz.n;eHReM. 7 - Me30Ha, M.zr::,.'.300M3B 

u11 .. 2'( =195 .± 20 co6HTH«). 

.nJin C06HTRff C 4 rai.rna-KBaHTaJlR 6Hmt BHQRCJiem,1 3n'(feKTRBHI,!e 

M8.CCH KOM6RHan::vrn R3 .Il:BYX raim8.-KB8.HTOB R BCe C06HTRH 6HJIR 

pas,n;eJieHH Ha '.3 rpynnu: I) H~r,o - C06HTRH, 2) fi0
(( - C06H-

TRH R '.3) 1i07 - C06HTHH. .B COOTEeTC.TBl!'.R C ,ll;OCTRrHyTOff TOqHOCTLl1 

B onpe.n;eJieHRR .3~eKTRBHHX Mace, KOM6RHan::vrn R3 .n;ayx ra.MMa-KB8.HTOB 

cq1uanac1, ,i•-Me30HOM, ecJI:vr ee 3{f(!ieKTHDHa.H Macca n~na.n;ana :e 
HHTepaan M,,= ( 90-180 ) M3B ' R CtJRTaJI8.Cl, 1 - J.!e30HOM, ecJIR 

3<MJeKTRBHa.H Macca. nona..n;ana. B HHTep~an Mtt= (400-700) U3B. Ha 

PHC.2 ~PRBe.n;eHO pacnpe,n;eJieHHe r,•(f - C06HTHff no 3~eKTRBHHM 

Macca.M M41• CnnomHa.H xp:vraa.H Ha p11:c.2 npe.n;cTa.BJIHeT co6on ~OH 

cnyqaffHHX JWM6RHa.n::vrn H3 qeTHpex ra.mra-KB8.HTOB, BHtJHCJieHHHtt ue

TO.!{OM l.fo11Te-Kapno Ha OCHOBe yrnoaoro_ H 3HepreT:vr11ecKoro cneKTpoa 

rm.fl.!ll.-KB8.HTOB 113 1i°ti- C06HTHff. POHOB8.H KPHB8.H HOp1rnpoBa.Ha Ha 
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Pacnpe.n;eneHHe co6uTHtt THna 11°ft no SqxpeKTHBHllM uac-

Ca.M qeTupex rawa-KBaHTOB. CnnomHasr KPHBasr - cneKTP 

ScpcpeKTHBHllX Mace cnyqattHllX 41 -KOM6HHanHtt, BblqHcneH

Hbltt MeTO.D;OM MOHTe-Ifapno H HOPMHPOBaHHbltt Ha q:0cno co6u

THtt B o6nacTH Ml/1< 400 MsB. 
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tiucno codh!THil B odnacTn M4i < 400 M3B. lfa pnc.2 Blt.n;Ho, tiTO 

B OdJiaCTH M4t= ( 500-600) M3B HadJID,D;aeTC.II saueTHOe npeB11me-

HRe codHTHit Ha,n: qJOHOM. 3Tit COdHTH.II MOXHO Ctill:'rau cnytiamnt 

pacna,n:a 1- MesoHa no KaHMY 

pa.BHO 40.tIO. 

r,•1¥ • ~HCJIO T8.KHX CJiytiaeB 

l(n.11 BH.n:enemrn cnytiaeB pacna,n:a 7-1i•tt dHJI npoBe,JJ;eH 

ellte ,n;pyron aHamrn. Ha pnc.'.3 noKasa.Ho pacnpe,n;enemrn n·tt- H 

1i#1 - COdHTHtt no 3ifxlieKTHBHHM uacca.M 'It - KOMdHHaIUit!, He 

odpasyDlltHX H0

- Meson. 3amTpHXOB8.HHHe OdJla.CTH Ha PHCYHKe 

COOTBeTCTBYDT Heo,n;H03HatiHHM cnytia.SIM, T.e. T8.KllM COdHTHSIM, B 

KOTOPHX ,n:Be '('( - KOMdHH8.UHH ( He He38.BHCHM!,Ie) nMeIOT 3qxpeK

THBHHe MaCCH, COOTBeTCTBYll!!tHe H0

- Me30Hy.,UJI.1I T8.KHX COdHTHtl 

B rHCTOrpaMMY Ha pnc.'.3 dHJIH BHeceHH ode 3qxpeKTHBHHe MaCCH 

COOTBeTCTBYilll!HX HeSaBHCHMHX ti - KOMdlmauHtt, ecJIH O,n;Ha HS 

3THX Mace duna :i.1eR1,me , a ,1;pyraS1 dom,we '.300 M3B. 

CnJiomirne KpHBHe na pHc.'.3 HsodpamDT pacnpe,n;eJieHHSI no 3q-<lieK

THBHblM Ma.CCaJJ h-1.zt' noJiytieHHHe ,ll;JI.II r,• - Me30HOB H 7 - Me30-

HOB B COdHTH.IIX c 2 rru.ma-KBaHTatm Hs pHc.'.3 BH.n;HO, tiTO 

dOJII,ma.SI tiaCTI, r,•¥t - codurnn - 3TO 1,•r,•_ COdHtHSI , B KOTOpux 

Macca o,n;Horo H3 11°- uesoHOB Hs-sa omHdoK HSMepeHH.II nona.Jia. 

BHe KHTepBaJia M1r (90-180) M3B. HeKoropan tiacn r,•1't- co

dHTHtt npe,n;cTaBJISleT codon ri·7- codHTH.II. 0,n;HaKO HMeeTCH 0llte 

O,n;Ha rpynna COdHTHtt, y KOTOPHX 3qxpeKTilBHHe MaCCH ti - KOMdlf

Harurn JiexaT B HHTepBa.Jie Mn= ( '.300-400) U3B. TeopeTHtJeCKHtt 

cneKTP 3qiqJ0KTHBHHX Mace 'lt- KOMdHH8.UHtt H3 pacna,n:a 7-1Nt1221 

( pHc.4) TOllte HMeeT MaKCID.{YM B OdJiaCTH Mt1= ('.300-400) M3B. 
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Pvrc. '.3. Pacnpe,n;eneHHe cod11THtt nma ri 0tt H ff
07 no 3qrlieKTHB

HHM Ma.ecru.! Jl:BYX raMJ!a-KBaHTOB, He odpasyDlllHX 1i0 

- Me,-

30H. 3amTpHXOB8.HHUe OdJI8CTH COOTBOTCTBYDT HeO.JJ:H03HatiHHM 

cnytiaRM. Cnnommrn KPHBble npe.n:cTaBJIHDT codon pacnpe.n:ene

HHSI 3cM1CKTHBirnX Ma.CC .JJ:JIH 1i 0 
- Me30HOB H 7 - ll030HOB, 

nonytieHHue annpoxcnMa.UHett 3xcnepnuenTaJII,HhlX pacnpe.n:ene

mm .n:nn coduTvrtt c .JJ:BYMH rawa-xBaHTa.Mvr ( pHc .I). 
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Pacnpe,1teJieHHe no 3qxfleKTHBHHM Maccau tJeTupex rru.n,a-KBaH

TOB C06!lTHl! Tima r, 0/i, y KOTOpux 3qxpeKTHBHaH Macca 

ti - ICOM61rnal{HH norra.11:aeT B HHTepBaJI M,,, =('..300-400)M3 B. 
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EcTeCTBBHHO npe){IIOJIOXHTL.n03TOMY, 'IJTO rpynna C06llTHl!, Ha

XO,ll;S!IJIHXCH Ha pirn.'..3 B 06JiaCTH M,'f= ( '.300-400) MaB, npe,11;

CTaBJIHeT co6on cJiytJaH pacna.11:a 7-r,•t/ • 3To npe,1tnoJioxeHHe 

IIO,ll;TBepX,ll;aeTCH pacnpe,n;eJieHHeM 3THX C06UUiff IIO 3cMJeKTHBHhlM 

uaccau qeTupex ra.MMa-KBaHTOB ( pHc.5). lI3 pnc.5 BH,ll;Ho, tzTO 

B 06JiaCTL 3dxpeKTHBH!lX Mace 1 - M830Ha nona.n:aeT 27 O){H0-

3HatzH!lX H 20 H80,ll;H03Ha'IJHUX CJIYtzaeB. TaKHM o6pasoM, 01'.{eHKa 

tJHCJia pacna.11:oB 7-1i•tl ( 27-47 cJiytJaeB) conna.n:aeT c 

01'.{BHKO!!, IIOJiyqeHHO~ HS pnc.2 ( 40 ± IO CJiytzaeB). CorJiacyeT

CH C TeopeTH'IJBCKHM cneKTPOM H cneKTP ra.MMa-KBaHTOB HS pac

na.11:a 7-ri°li B cncTeMe no KOH 1 - MesoHa ( p1rn .6). 

lITaK, BCBCTOpOHHHl! aHMHS C06!lTHl! C 4 rauMa-KBaHTaMH 

IIOK8.SllBaeT, tlTO cpe,ll;H 3THX C06!lTHl! Ha.MH Ha6JID){aJIHCL CJiy'IJaH 

pacna.n:a 7 - uesoHa no xa.Hany 

40 z IO C06llTHl!. 

r,•ff B ICOJIH'IJBCTBB 

Ha ~Hc.7 npHBB){BHO pacnpe,1teneHHe C06blTHtt C 6 rawa-KBaHTa

MH no aqxpeKTHBHHM MaccaM M61 • KpHBaH I npe,1tcTaBnHeT co6on 

pacnpe,1teneHHe 3qxpeKTHBHllX Mace ){JIH 7 - M830Ha C yqi!TOM 

omH60K
0 

HSMepemrn - pacnpe,1teneHHe raycca c <f = IIO M3B. 

KpJ!BaH 2 - cpasoBaH KPHBaH ,ll;JIH pea.KI{HH r,+ + It - p + 31i0 
• Hs 

BH,ll;a cpa30BOtt KPHBO!! CJie,1tyeT, tJTO tJHCJIOM cJiytzaeB Hepe30HaH

CHOro poz.iteHHH Tpex 11°- M830HOB B o6nacTH 3qx'fJ9KTHBHUX Mace 

M61< 550 M3B MOXHO npeHe6petzL. Ilonouy KPHBaH I 61,1Jia HOpMH

ponaHa Ha 'IJHCJIO cJiyqaen. l! o6JiaCTH M6t ..c: 550 Man. CJiyqaH 

Hepe30HaHCHoro p0lit,ll;8HHH 31i" ' IIOJiytJeHHhle IIOCJie BlltJHTaHHH 

C06!lTHl! IIO){ KPHBO!! I, npHBe,ll;eHhl Ha pHc.8 BMBCTe C ~a30BOtt 
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PHc. 7. Pacnpe,lieJieHHe co6hlTHn c mec_T I>D ra.uua-rrne.HTm.m no 

3cJrl.JeKTHBHllM Maccau M6t ; KpHBaSI 1 - pacnpe,11;eJieHHe 

ra.ycca. C Il0JiymHpliH0if U = IIO M3B, KPHBaSI 2 - qJ8.30-

B8.J'I KPHBaH .l(JIJ'I pea.KUHR r,+ +- n, - f +3r,•. 
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Pnc.8. Pacnpe.n:eJieHHe C06b!THf! C Hepe30H8.HCHllM pox.n:eHHeM 

Tpex ,,~ - Me30H0B no 3~-if,eKTHBHUM ue.ccaM meCTli ra.MMa

KBUHT0B. CnJIOlllH8.J'I KPHBa.lI - qJ8.30B8.SI KPliB8.SI )iJIJ'I 

pea1m;HH r,++n,,-p+J11c. 
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KPHBott. B pe3y11LTaTe Taxoro pas.n;eneHHR co6uTHll nonyqeuo 

7'.3,±I'.3 cnyqaeB pacnaAa 7 -37i0 H 4I,±IO cnyqaeB Hepe30HaHCHO

ro po:E,D;eHHR J·r,o • 0.n;Haxo, Kalt BH,!tHO H3 Ta6.1rnnu I, ItpOMe XO- ' 

pomo H,l(eHTH<pHnHPOBaHHHX H H3MepeHHUX co6HTHn C 6 raMMa-ItBaH

TaMH, 6HJIH Han,n;eHU e~e 50 C06UTHll, ~JIR KOTOPHX H3-3a HMOZe

HHR JIHBHen OT raI.Wa-ItBaHTOB ,n;pyr Ha .n;pyra HJIH H3-3a <pOHa 

ra.M:Ma-KBaHTOB OT .n;pyrHx B3aID!o.n;ettCTBHll Ha TOM ze CHmlite HeJ1D-

3H 6uno H0,IJ;8ZHO onpe.n;eJIHTD qffCJIO CBR3aHHHX C 3THMH co6HTHRMH 

raw.ra.-KBaHTOB, - 5 HJIH 6.Kpoue TOrO,H3-3a HaJIOZeHHR JIHBHeff 

H0J1L3H 6uno H3MepHTI, 3HeprHD COOTB0TCTBYDDUtX rB.Mlla-ItBaHTOB. 

Ilo3TOMY 3TH C06HT~R 6HJIH pas.n;eneHH Mex.n;y C06HTHRMH C 5 H 6 

raI.Wa-KBaHTB.MH nponopnHOHanLHO q1rnny xopomo H,IJ;eHTH<pHilKPOBaH

HHX co6HTHll,.T.e. nponopnHOHaJILHO 47: 8'.3, a nonyqenHHe TaKHK 

nyreM codHTHH C 6 raMMa-KBaHTa.MH pa3.n;eneHH Melt,l(y cnyqaHUH 

pacnaAa 1-3r,• H cnyqaRMH Hepe30HaHcnoro pox,n:emrn J,r• npo

nopnHOHMLHO 7'.3: 4I. Ilocne yqera 3THX COdHTHll OKOHqaTeJILHO 

nonyqeJio !09,±'.30 cnyqaeB pacna..n;a 7-,,-r,0
• 

Hrax, npoaHMH3HpOBaB COdUTHR c 2,4 H 6 raMMa-KBaHTaim, 

w HaJl!JIH !95,±20 cnyqaeB pacna..n;a 7-zt , 40,±IO c11yqaeB pac-

na,n;a t-1i0/I . H !09,±'.30 c11yqaeB pacna..n;a 7-3'1i 0 
• TaxHM 

odpa30M, BnepBHe B 0,ll;HOM 3KCneplllleHTe MeTO,ll;OM npRMOff H,JteHTH

qJHitaIUm ItaHaJIOB pacna.n;a onpe.n;eneno coornomemie Me:uy BepoaT

HOCTJIMH pacna.n;a 7 - Me30Ha no BCeM HettTpaJILHHM ItaHM8.Lf: 

{q ( Z't) . = (57.t9)% , ~ (r;•U) =(II+'.3)% 
~(Bee nentp.) ~(Bee nenrp.) -

{q ( Jli°) = ('.32+9)%. 
~ (Bee uettTp.) -

I8 

I 

l 

.1 

IlOJiyqeHHaR• Halm Jl:OJIR pacna.n;OB ~ - Me30Ha no KaHaJiy 

1-2i xopomo corJiacyeTCR co 3Hat1e1rnm.rn, noJiyqeHHHMH BO 

Bcex nocne1,HHX padoTax 15, 7, .8, 91• EonR pacna.n;oB nri xaHa

JIY 7-Jr,• noJiyqHJiaCI, y Hae HeMHOro uenLme, treM B 3THX pado

Te.%, XOTR B npe.n;enax yKa3aHHHX omHdOK TOXe corJiacyeTCH C 

noJiyqeHHHUH B HIDC 3Haqem-lHMH. Cne.n;yeT OTMeTHTL, tITO 6oJiee 

BHCOitOe 3HatreHHe .n:o.1rn pacna.n;OB no KaH8JIY 7-Jii0 
' ITOJiytreH

HOe B padoTaX 15, 7, 8 1, OTqaCTH od~HCHHeTCH TeM, qTO 

aBTOpu npe.n;nonaranT OTCYTCTBHe pacna.n;oB no xaHany 7--n•tt. 
'!!To 1-acaeTc.a ,n;onH pacna.n;oB no 1taHa11y 1-'!i•tl , TO nony

qeHHoe Ha1.rn 3HaqeHHe xopomo cor~acyercn: c pe3ynnaToM, no

JiyqeHHHM B pa.doTe Roxca H .n:p. 19!. , H He npournopeqHT 

BepXHell rpaHHne, HaV..JJ;eHHOll B .n;pyrHX pa60Tax 15,81. TaKHM 

o6pa30M, noJiyqeHO cepLe3HOe yxa3aHHe Ha c~eCTBOBaHHe pac

Il0,IJ;OB 7 - Me30H~ no KaHany 7-r,•fi B KOJ1HqecTBe He

CKOJILKHX nponeHTOB OT Bcex HettTpanLHl:IX pacna.n;OB 7 - Me30Ha. 

3TOT pe3yJ1LTaT, KaK yze OTMetJMOCL, npOTHBOpeqHT npe,n;CKa3a

HH.HM, c.n;eJiaHHHM Ha OCHQBe MO.n;eJIH BeKTOpHon ,n:OMHHaHTHOCTH 

H KBapKOBOll MO,ll;0JIH, HO Mozer 6HTI, o6~HCHeH Ha OCHOBe B8KO

TOpux MO.D:H<pHnHpOBaHHHX BapHaHTOB 8J!re6pu TOKOB. 

OcHOBHHe BHBO.D:H .D:HCcepTanHH MOryT dHTL cqiopuynHpOBaHH 

cne,n;yD~HM o6pa30M: 

I. IloKa3aHo, tJTO KC0HOHOBaH ny3HPLKOBaH xa.uepa HBJ1ReTCH 

xopomHM npH60pOM .n:na HCCJie.n;oBaHHH ne11oro pi:r,l(a <pH3HqeCKHX 

nponeccoB, CBa3aHHHX c o6pa30BaHHeM 60~1,moro qffcna ra.MMa~ 

ItBaHTOB. 

2. Ilo.n;po6HO H3yqeH BOnpoc 3qxpeKTHBHOCTH perucrpattHH 

rauua-KBaHTOB B KC0HOHOBOff ny3IlPLKOBOtl ItaMepe. HaffJJ;eH MeTOJt 

!9 
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yqera saBPICHMOCTH sqxpeKTHBHOCTH perncrpaunn OT 3Heprnn 

raMMa-1rnaHTOB B KalC,ll;OM HH,ll;P!Bll,ll;Y8JII,HOM CJiyqae • 

. '.3. YcoBepmeHCTBOBaH MeTO,ll; nsuepemrn 3Heprnn ra.MMa-KBaH

TOB B mnpOKOM ,ll;HanasoHe :rnatJeHnn 3HeprHH I0+'.3000 Us B II 

onpe,ll;eJieHa ero TOtJHOCTl>. IToxasaHo, qro TOqHocTl> B onpe,I1;e~e

HPIPI Mace qacrnu, pacna,ll;aD~nxcn Ha raMMa-KBaHTu, cocTaBJIHJia 

B ,I1;aHHOll padore ~ 20%, a B xaMepe doJ1I,mPIX pasMepoB uoxeT 

,ll;OCTHraTL IO%. 

4. PaspadoraH!l cnocodu yqera ~oHa npn nccJie.n:oBaHnn cnexr

poB 3qxpeKTHBHUX Mace pa3JIHtJHUX KOMdnHaunn rru.wa-KBaHTOB. · 

5. Ilo.n:podHO HCCJie,ll;OBaHa B03MOXHOCTI, BU,ll;eJieHHfi pacna,ll;OB 

1-7i•(( cpe.n:H codiiTHff C ~dpa30BaHH8M ,ll;Byx #0 
- Me30HOB C 

IlOMO~I,D aHaJIH3a 3qxpeKTHBHUX Mace ft - KOMdirnauHn. 

6. IIoJiyqeHo sxcnepnMeHTaJil>HOe yKasamrn Ha CYJlleCTBOBaHHe 

pacna.ll;OB. 7 - uesoHa no I<aHaJiy r,•t~ • tJ:acrora srnx pacna

.n:oB COCTaBJineT (II,±'.3)% qaCTOTU Bcex HenrpaJILHHX pacna . .n;OB 

7 - uesoHa. 

7. Onpe.n:eJieHO COOTHOmeHHe MeX,ll;Y BCeMH HenrpaJII,HUMH KaHa

JiruAH pacna,ll;a 7 - MesoHa. 

a. IIpOBe,ll;eHO cpaBHeHHe IlOJiyqeHHUX pesyJILTaTOB C pesynL

TaTaMlt .n:pyrnx sxcnepnMeHTaJILHUX pador H npe,I1;cxasamrnMn pas

nnqHUx reopeTntiecKnx Mo.n:enen. 

9. AHaJIH3 COBOeyIIHOCTH Bcex 3~cnepm.!eHTaJILHUX ,ll;aHHUX, 

IlOJiytJeHHUX c IlOMO~I,D 26-JIHTPOBOll KCSHOHOBOn nysupLKOBon xa

Mepu, noxaSirnaeT,. qro .n:nn ,I1;aJI1>Hettmero yroqHeHHfi nonytieHHUX 
' • t , • -.. I -

pesyJILTaTOB Heodxomn.rn npm.ieHeHne KCeHOHOBon Kru.tepll dOJII,mHX 

pasMepoB. 

20 
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OcHOBHUe pesyJILTaTH ,ll;P!Cceprarum onydJIHKOBaHu B 

padorax l 2I, 23, 241, a Taae .n:oKJia.n:HBanncL Ha ueiuyHapo.n:

Hux KoH¢epeHunnx no ~nsnxe BHCOKIIX 3Heprntt B EepKJin B I966r., . . 
B BeHe B 1968 r., B KneBe B 1970 r. n Ha Mex.n:yHapO,ll;HOM 

CHMII03PIYMe B Ilpes.n:eHe B anpeJie 1971 r. 
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