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nponaHOBbiS ny3blpbKOBb19 KBMSpbl HCII01lb3yiOTC!I Jl1l!l IICCll9JlOBBHHH seil.TpanbHblX 

n pannanaossblx cxeM pacnan8 paana'IHbiX peaouaacos. CeqeaaSI o6pnaosaaas peacr­

saHcos M Bnbi u nos T OMy nnll nccne nosaasll npoueccos n x poJKneRn!l u oco6enHo 

pacnana n paxoni!TCfl asannanposaTb coTHII a TbiCS!'IH co6biTIIii. B CB!I311 c 3 T HM n o a ­

HI!KaeT IIS OOXOJlUMOCTb pa3p800TKH TBKO~ CH CTeMbl 06pa50TKII CTe p e O!pOTOrpa<t>ull, 

KOTOpa!! n03B01l!l1l8 6w ObiCTpO 8H8llii3UpOBBTb Tpe6yeMOe 'IHCno COOb!THH. 

HauMeaee TpynoeMKHM MeTOAOM IIAeHTH¢uKauuu co6btTui! s rryabipbKOBbiX KaMe­

p a x nanneTCS! MeTOA z:sneMaTuqec~toro aaanuaa
11 1. HaneJKHOC Tb 11 onaoauo quocTb 

nOny'laeMbiX npH KHHSMBTH'leCKO M 8H8llH39 p e synbTBTOB B 3H8'1HTenbHOH CTeneuu 

onpen enneTC R own6KaMH s HMrry1Ibcax BTOpH'IHbiX qacTun . To'lHOCTb onpeneneauSI 

Ht.mynbCOB BTOpii'l !IbiX '18CTIIU (no KpHBH3BS B M8r'HH THOM none ) B UpOIIBIIOBblX KB­

Mepax B Cp SAIISM OK01l0 10%. 8Ta B91lH'IHH8 JlOCTBTO'IIIO B SlliiKB IIO CpBBIISHHIO C 

COOTBSTCTBj'IOWHMH o me:6KBMII B lKJIAKOBOAOpOnHbiX K B M epax, PAS IIpHMSHS IIHS M ST<r 

.nos z: u aeMaTaqecz:o ro 8 uanK38 n8eT nopaaaTenbuble peay1IbTBTb/21. B CB !I3ll c sTuM 

llll!l pa3p800T KII MSTOAIIKH HASHTH<!>IIKaiU!H pe30H8HCOB B UpOII8HOBbiX KBMepax !IOTpeo<r 

B81l0Cb p 8CCMOTp9Tb B03MOlK"IOCTII p83llii'IHbiX M9TOAOB IIJl9H T11cpH11:8UIIU perHCTpapy e ·­

MblX co6hiTHll 11 , s rrepByx> oqepeah, li:BHeMATII'lBCII:Oro aHanH~a . HanolKeHHIO peoyn&­

T8TOB 9TOI'O p8CCMOTp9KIIll II DOCBRmBH8 A8UH8ll paOOTa. 

§ 1. 8xcnepHMSHTa1IbHall rrpoueAypa 

HccneAOB8HIIB BOSWOlKHOCTell: p83 nH'lllbiX MBTOAOB HJlSBTH<!>HKBUBII COObiTlll\ B 

npOIIBBOBbiX 11:8MSp8X llpOBOAHJIOCb C llOMOIIlhiO MSTpOBOll: llpODBIIOBOll nyablpbli:OBOi! 

11:8Mepb1, 911:CUOH11p0B8Bmeli:Cll B ny'llte ,- -Me30iiOB C IIMIIY11bCOM Oli:OJIO 5 fss/ 6' 3 •~ / 
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015Mep ' .IISIJI:&BJiblX Dp.ll DpOCMOTpe cny'l88B B38.11MO.Q811CTBBII Dp0113BO.QIInCH H8 

uonyaBTOMaTax151• Peaym.TaThl aawepeB.IIA o6c'IIITbiB81IJICb no nporpaMMe peltoBCTJ)YJt­

uaa16l, a aaTeM no uporpa~Me B.QeBTIIcjuutanall Jtaaanoa peaJtDaa 171• 
0 -

.llnH aaanaaa OTISIIpan.IICb cny'!aB oiSpaaoaaBBSI V -'IACTIIIl ( A -r11nepoaoa 11 
0 

1
1 

-M830BOB), y.QOBn8TBOpBBmB8 cneey!Om.IIM !tp.BTepBSIM: 

1. Peaym.TaTbl oiSc'leTa ny'lell V 
0 

-'IACTB!l 11 sneJtTpoa-noaaTpoaablX nap corna­

Cy!OTCSI c runoTeaoA oiSpaaoaaBBB A -rauepoaa .sn.s K 1° -Meaoaa, 11na y -JtaaaTa 

B TO'llte B38BWO.QeiCTBil.ll nepBB'IBOI '18CTB!lhl, 

2, 3B8'18B.IIH BMuyn&COB B yrnOB p83n8T8 BTOp.II'IBhiX 'l&CTIIIl 88 DpOTBBOp8'18T 

rlllloTeae ax o15paaoaaBBSI B .-p -B3aawoneiCTBBB npa BMnym.ce aaneTa10meA qac­

TB!lbl (5,01 ±_0,10) rsa/c, 

Ha p11c. 1-4 npaaeneahl pacnpeneneana cny'laea oiSpaaosaHIISI A -ranepoaoa 

B K
0

- Me30BOB DO Be.QOCT8lOmBM W8CC8M B Cne.QyJOmBlt pe81tllBHX: 

1) ,-+ p .. · •++·•-+ A+ 1111 

{

A+ Mil 

3) IT-i-p .. 

2tr+ +2tr-+A+MII 

A+ ·K
0 

+ 1111 

w++,-+.A+ 1°+ 1111 

o "o 
,-+P+K +K +liM 

.-+K++A+IIII 

- 0 K+p+K +lUI 

{ 

K0 + 1111 

2),-+ p .. ,++, -+ 1°+~11 

2~r++ 2•-+·K +liM 

K
0 +K 0 +MM .. 

,++,-+ K0 + K0 + ~II 

4) ,-+ p .. ,++ K- + K 
0 

+ Mil 

+ - .. 
K +, + K 0 +Mil 

3amTpBXOB8BBhl8 B8 pBC, 1, 2 B 4 o6n8CTII ylt83hiB810T C06b1TBSI, ltHH8M8TBit8 

ltOTOpbiX y.QOBn8TBOpHeT rHDOT838M C ol5p830B8BB8M O.QBOI 8838perBCTpHpOB8HHOII 

aeiTpam.aoA 'IACTIIIlhl: 1°, A 11 , a, cooTBeTCTBeaao. Ha STIIX pacyaltOB aanao, 'ITO 

B 3B8'1BT8nbBOM 'IIICne C06h!TBI HM88TCSI .QB8 ana 6onee 'yneTeBmax' ae11Tp8n&Bb1X 

'ISCTB!l. Talt, aanpaMep, nna co6h!TBI, ltBBeMSTBita ltOTOpblx ynosneTBOpHeT peaxnaa 1, 

TonbltO a uonoaaae cny'!aea npoxonaT ranoTeaa c o6paaosaaaeM onaol K0 
-'ISCTB!lbl. 

0CT8nbBb18 JKe, DQ-Bli.QHMOMy, COOTB8TCTBYIOT reaepS!lBB K O- M830B8 C O.QBBM BnB 

B&CitOllhltHMH .o -M830B8MB, 
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npouecc .IHieHTHqllfKBUHH C06biTHf1 1 perHCTpHpyeMblX B 1Ip01I8H0Bb1X KBMOpaX, MO>K-

no pa3nenHTh Ha cnenyromne ·aTan~>I: 

1. 0T6op cnyqaea B38HMOJlefi:CTBHll H8JieT810IUKX 'IBCTBU C HyKROH8MH. 

2. Onpenenen11e Mace, o6pa3oaaawexcs B pe3ynhTaTe B3aHMoneAcTans '!acTnu 

( nyqe0 3B931lbl) . 

3. Bhlnenenne cnyqaea o6paaoaanas onpeneneHHhiX 'IBCTny 1ma peaonancoa. 

113 npnaenennhiX n a pac. 1, 2, 4 pacnpenenennll ·annHo, 'ITO pacnpenenenas ne­

n ocTaromnx M BCC B C06blTHHX1 YAOBJieTBOpHIOWHX l'HIIOTe3e o6pa30B8HHSI TOll HnH HHOll 

'IBCTHUbl, CHJibHO 'pa3M838Hbl' OTHOCHTeJihHO MBCCbl 3TOli 'IBCTHUbl. noaTOtv:y BCTaeT 

BOIIpOC 0 H 8 )l9>KHOCTH H OAH03H8'1H OCTH IIOnyqae MblX pe3yllhT8TOB. 

nng peweHHH 3TOll 38Jl8'1H HaliJleHHble B K8Mepe cny'IBH o6pa30B8HHH V0
-'la CTHU 

B JlByX- H '19TblpeXny'leBblX 3Be3)l8X 06C'IHTbiB8RHCb no nporpaMMe H)leHTHcpHKB UHH 

K8H8ROB peBKUHll JlJIH BC9X B03MO>KHblX 1Ip9JlliORO>KeHHll 0 lipHp0Jl9 BTOpH'IHblX 38pH­

>K9HHbi X 'IBCTHU. KpoMe Toro, '!aCTb nayxny'leBblX 3Be3n c !1. -rnne ponaMH nnH 

K 
0

- Me3onaMH 6blna o6c'IHTana npH pa3RH'IHblX npennonoJKeHH sx o Mace ax y neTea­

wnx 'IBCTHU (pe30H8HCOB) C U911hl0 BblSICHeHHSI B03MO>KHOCTe ll npHMe HeHHSI 3TOII Me­

TOAHKH JlJISI HJl9HTHcpHK8UHH pe30H8HCO.B. 

§ 2. PeaynhTBTbi KHHeMaTH'IeCKoro anannaa 

8 T86JIHU9 } H 2 npHB9AeHbl pe3yJihT8Tbl KHHeM8TH'I9CKOl\ HJl9HTHcpHK8UHH cny­

'!BeB o6paaoaanns !1. -HJIH K 
0

- 'IBCTHU B nayxnyqeahlx aaeanax, cooTaeTcTaenno. 

B nayxny'leBhiX aaeanax c na6nronenneM A -rHnepoHOM OTpnuaTenbHO aapg-

>Kennas 'IBCTHUB ,- -Meaon, a nonO>KHTellhnas ,+_ nnH K+ -Me3oH. KnneMa TH'Ie­

cxall 8H8JIH3 II03BORSieT p83)leJIHTb 3TH ABe B03MO>KHOCTII TOJibKO B 21 c n yqae H3 71, 

T.e. npHMOpHO B 30% (Ta6naua 1). 

Bonae cnoJKHaSI cnTyaUHH BMeeT MeCTO AJIH nayxny'leablx 3Be3n a onnoli &3 

cnenyromax peaKuall:: 

rr + p .. rr + + rr + K 0 + MM 

rr + p .. K + +· ,-·+ K 0 + MM 

rr + p p + rr -.j. K 0 + M M 

,-+ p .. rr+ + K - + K 0 + M M 

rr + p .. p + K- + K 
0 + MM 
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B STOM cnyqae nporpAMMS a~ORTB~HXS~HH D03BOnRna O~H03H8'{HO HAOHTH~ana­

pOBaTb TOnbKO Tpa co5hlTHB aa 89 a npaMepao a nonoanao cnyqaea oT6pocaTb 'npo­

TOH!Dole ranoT&3hl' (Ta5l!H~a 2). 

Aaanoraqaaa caTYanaa RM&&T MecTo a H 4-nyqeahlx aaeanax c A -ranepoaa­

NJI a K O -M030H8Mll, XOTB aaaqeaas B&JlOCTe!OlllHX M8CC B STaX cnyqaa:x M9Jibme, 

qeM B COOTBOTCTBYIOmBX ~Byxnyqe:ahiX 3B03~BX. 

TaxaM o6paaoM1 npapo~a BTopaqahlx aaps~eaahlx qacTan onpenenseTCB B pac­

CMOTpeaahlx BhiWO C06hlTHBX C DOMOil!biO nporpSMMhl HAOHTH~HKSUHH TOnbKO B orpa-

aaqeaaoM qacne cnyqaea. 

PaccMoTpBM Tenepb B03MO~RocTa npaMeaeaas KHaeMaTa"'ecxoro aannaaa nns 

aneBTH~HKa~aa cnyqnea o6paaoaaaaa peaoaaacoa, pacnana10maxcs aa ael!TpanbHhie 

qacTHUhl , 8 npe~DQnO)f(OHHH, 'ITO MACChi nyqel! 3B03,QLI H3BOCTHhl, HB DpHMepe DBYX­

nyqeBbiX aaean c A -ranepoaoM ana K~ -MeaoaoM. 

B cnyqaa:x, Kor.na yneTeamel! ael!Tpanbaoa qacTanel! Mo~eT 6hlTb K 
0 

-Meaoa 

ana onaa sa cneny10max peaoaaacoa: )( (725). K*(891), C (1215). K"(1405)78/ 

( Ta6nBU8 3 ), DpHMOpHO J3 65% DODXOABT ODHS a3 B03MO~Iib1X raDOT03, B 8 OCTBIIb­

HhlX - 2 - 3, H TOnbKO 8 OABOM cnyqae C HOAOCTBIOWOll MBCCOl! IIIII •1 ,06 faa He 

Dpomna HH ODHB H3 paCCMOTpOHHhlX rHDOTe3, 

B Ta5na~e 4 DpBBO.QOHbl peaynbT8Thl BHBnH38 rpyDDbl C06hiTHII, KHBOMBTHKB KD­

TOphlX YAOBnOTBOpBeT OAHOl! H3 cne.Qy!OlllBX ABYX raDOT03: 

, +p .. K++.,.-+A+ X 

,-'+ p .. K . + p + K 0 + X 

3.necb X -rr o , 'I , c:u Rna X 
0 

-Me3oa, cooTaeTcTaeaao. llpaMepao a none-

BRae cny"'BOB (32 a 61) DpOXODBT TOnbKO ODHB H3 paCCMOTpeHHhlX ranOT03, B qe­

Thlpex - aa onaol!, a a ocTBnbHhlX - 2-3 onaoapeMeaao. 

B 3aea.nax c npennonaraeMhlM BhlneTOM A -ranepoaa anB cooTaeTCTByiOwero 

·peaoaaaca (Ta5ns~a 5) a 18 cnyqaa:x H3 66 nonyqaeTCB onaoaaaqahll! pe3ynbTaT, 

a qeThlpex cnyqaa:x c 1111-2,0 faa ae npoxonaT aa onaa aa paccMOTpeHIIhiX rano­

Tea, B B OCTSnbllbiX, KBX npaaano, 3-4, 

llpHBOAOHIIhiO peaynbTBTbl DOKB3bi8BIOT, 'ITO nporpaMMB HDOHTH~HXBUBH KBIIB­

nos/1 / pOAKUBl! D03BOnBOT Bbl.[lOnBTb cny"'BH ~BHMO,[lel!CTBRl!, KHHOMBTHKB KOTOpbiX 

He DpOTHBOpO'IHT rHDOT030 o5pa30B8H
0

HB TOrO ana HHOI'O pe30HBHCB, DpB 38,Q8HIIOM 
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3118'1eHHH HMnynbC8 HaneTaJOmell: 'lBCTBUbl. npu STOM 'Macca' COOTBeTCTBYJOUlero 

pe30H8HC8 QOn*HB OTnB'l8TbCB OT 'Mace' 6nu*all:mux K HeMy 'l8CTBU ann pe30H8H­

COB He MeHee '!eM ua 200-300 Mas. Pe3yllbTST KuueMSTH'leCKoll: uaeuTacjluKauuu c0-

6biTBH HBnBeTCH u e o6XOABMbiM, HO OTHIOilb He AOCTSTO'lHbiM ycnoBHeM. npupoaa BTo­

pB'lHbiX 'l8CTBU, 06pa30B8BUlHXCH B pe3ynbT8Te B38BMOA9li:CTBHH, M0*9T 6b1Tb onpe-

AeneHa C noMOUlbiO KBH9M8TB'l9CKOrO 8H8nB38 TOnbKO B orpaHH'leHHOM 'lBCne cny-

qaea. 

§ 3. npuMeHeHHe AnB HQeHTHcjlHKBUHH C06biTHll: COOTHOmeuull: 

npo6er-uMnyllbc 

0AHHM H3 B03MO*Hb1X MeTOQOB HA9HTHcjlHK8UHH npHpOll.bl 38pumeHHbiX 'l8CTHU 

BBnneTCll cpaaueuue aenB'lHHbi HMnynbca Pt , onpeAenHeMoro '110 KPHBH3He B Mar­

!IHTHOM none, C BenH'liiHOll: IIMnynbC8 p R , Bbl'lHCnBeMOrO H3 COOTHOUleHHB npo6er­

HMUynbC (pR•f(R}}, npu pa3nH'lHbiX npeAnOnoJKeHHBX 0 M8CC9 'l8CTHUbl. npu STOM 

B KS'leCTBe npo6era B COOTBeTCTBYIOUlH9 Bb!pameHHH nOACTSBnHeTCB ll.nHH8 -H3-

MepeHHOll: B KSMepe '18CTH TpeKa. 3Ta MeTOAHK8 scjlcjleKTHBH8 B TeX cnyqaux, KOr-

na pa3 HOCTb MSCC COOTB e TCTBYIOUlHX '18CTI{U AOCTSTO'IHO BenHKa, HS!IpHMep, nnH pa3-

neneHHH V
0 

-'l8CTHU H s neKTpOH-n03HTpOHHblX nap / B/. 

PaccMoTpHM B03MOmHOCTH, KOTOpbte MO)KeT u aTb npuMeueaue sTofi MeTOll.HKB 

+ + 
B HameM cnyqae AnH pa3neneHHH rr- -Me30HOB, K- -Me30HOB a npoTOHOB, cooTBeT-

CTBe HHO. B Ta6nunax 6 H 7 npuaeneHbi naaable, yKa3biBaJOmue 'lHCno cnyqaea, B Ko­
+ + 

TOphi X MO}KHO OT6pOCHTb npOTOHHble runOTe3bl HnH pa3nenHTb I("- H 7T- -M930Hbl. 

3TH UHHHble nony'leHbl B np e anonOlK9HHH, 'ITO 

3necb : ~p t- oma6Ka B aenuquae onpeAeneaaoro no KpHBH3He HMnynbca. 3ua'leHHB 

}Ke BC9X OCTSnbHblX Bena'lHH YK838Hbl Bblme. 

!lnH cpasHeHHH B STHX )1(9 Ta6nunax npuaeneHbl aaanorH'lHble pe3ynbTaTbl, nony­

'leHHble c noMolllbJO nporpaMMbi uneuTucjlaKauuu Kauanoa peaKuua / 7 I. 

H3 npHBeAeHHblX B Ta6nHU8X 6 H 7 ASHHblX BHAHO, 'ITO: 

1. MeTOAHKa KHHeMSTII'leCKoro aHanu3a B pacCMOTpeHHbiX co6hlTHBX ae BMeeT 

60IIbWOrO npeHMymeCTBa nepea M9TOll.OM BUeHTBcjlHKSUHH C nOMOUlbiO COOTHOmeuall: 

npo6er-nMnyllbc. 
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+ + 
2. ITpaMeaeaae a Toro a ,~:~pyroro MeTOAa no3aonano pa3Aenan. "--a K--Me3o-

Hbl, COOTB9TC'IB9HHO, B 17 H 35% paCCMOTpeHRblX C 0 6biTHll: B 38BHCHMOCTH OT HX TH-

118 H OT6p OCHTb npOTOHHble rsnOT 93bl B 42%. 

3. 4acno C06blTHll:, HA9BTHqlHUBp0BlillHbiX C IIOMOII!biO nporpBMMbl HA9BTHcjlHX8IUIH 

H C OOTBOWeRHll: npo6er-HMIIyllbC MSIIO. B CBS!3H C STHM B np0 11880 BbiX ny3blpbXOBbiX 

XSMepax BYlKHO BCII01Ib30B8Tb 6onee TPYA09MKH9 M9T0Abl 1 T8XH9 1 B81IpHMep, KBK 

HOBH381IBOHHbl9 H3MepeRHS!. 

§ 4. J13Mep9BHR HOHB38UBB 

PacCMOTpBM B03MOlKBOCTH, KOTOpble MOryT ,~:~an. H3MepeBHS! HOBH3BllHH. TipeA­

nono>KHM, 'ITO, ecna OTBOW9HB9 BOHB3'111Hll: pa3nH'IBbiX 'IBCTBll npa 38A8HHOM 388'19-

BHH l!MIIyllbca ~ 1,2, TO MBCCbl STHX 'IBCTBll MOryT 6b!Tb onpeAeneBbl C IIOMOIUbiO 

HOHH38llHOHHbiX H3Mepesall:. B Ta61IHU8X 8 H 9 1IpHB9A9Hbl COOTB9TCTBYIOOIH9 pe-

3yllbT8Tbl. nnS! Cp8BB9BHB B STHX lKe T861IHU8X npHB9A9H8 '18CTb pe3yllbT8TOB 83 

T8611Hll 6 H 7, COOTB9TCTB9HHO. BHUH0 1 'ITO H3Mepeaae HOHH38llHH TpeKOB mBIIB9T­

CS! H8H6onee acjlcjleKTHBHbiM M9TOIIOM HII9HTHcjlHK8UHH C06blTHJI: H 01Ip9119119HHB MSCC 

38piDK9HHbiX BTOpH'IHbiX '18CTHU. 

3 a x n 10 'I e a a e 

113 npaneue aablx paaee pe3ynbTaToB cneuyeT: 

1. llporpaMM6 HII9HTHcjlHX8llHH K8H61IOB peaxuall: B OCHOBBOM 1103BOIIS!9T TOIIbXO 

Bbiii91IBTb cny'!aH B38HMOUeli:CTBHll:, H e npOTHBOpe'!Sill.l!e TOll ana HBOII: rtmOTe3e. 

2. llpapOIIB o6pa~OB8BWHXCH B pe3yllbT8T9 B38HMOII9li:CTBHS! nepBH'IHOrO Tp9K8 

'IBCTHU MOlKeT 6blTb onpeueneaa c noMombiO nporpaMMbl sueaTacjlaxauan B orpas~-

'19HHOM 'IHCne CnyqaeB. 

3. nnSI HII9HTHcjlHK8UHH C06blTHli , perHCTpapyeMbiX B nponaHOBbiX ny3blpbKOBblX 

KaMepax, Be06XOIIHMO npOBOIIHTb !!:OHH38UHOHHble H3MepeHHS!1 T8K KtiK STO MOlK9T 

1103BOnHTb IIOBeCTH 'IHCIIO BUeHTBcjlH!lBpyeMbiX C06b!TBII: 110 pa3yMHOll: B91IH'IHHbl 

(60-80)%). 
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n B T e p a T y p a 
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6. H.A. EyaAaBaaa, B.f. Hsaaos. Tipenpaar OH.HH 25 .2755, Lly6aa 1966. 

7. 3.M. HsaaqeaKo, A.~. nyKbSIHUeB ll Jlp. TipenpHRT OH.HH P-2399, Lly6aa 1965. 

8. A. H. Ro~e~~feld et al. UCRZ 80-30 ( 1965) . 

B. B.E. BHaorpaAOB, B.r. Hsaaoa, n . .Haoyroaa. TipenpHIIT OHHH 2613, Lly6Ha 1966. 
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TaCSpga .I 

~ 
,- +p .. 

tt++,-+A+ 1111 K+ + ,-+A + 1111 qJ - -
J~0~8!BOpaD.-x AaHHOI 64 57 I 

r•noteae 

J~0--8!BOpBm..X !O~KO 
~AH&OI rD0!888 14 7 

--- ----- --- - ------ ------- ---------

TaCSpqa 2 

~ 
,-+ p .. -

~-" +_ K 0
t+ 1111 :"-K-+K 0 + 1111 ' r-pK 

0 
+ 1111 K-"+K 0 +MM K-pK 0 +1111 q. 

J,AOBJI8'1'BOpJlmiUIX 
,AAHHOA r•noT888 83 80 48 78 35 

J,AOBll8'1'110PfiiiiiUlX 
'l'OllloKO ~&&HOI 2 0 0 0 I 

L..... nno!eae 

Tacsuna. 3 

~ 
"- + P .. "+ + "-+A + . .. . 

Ko x<72S) K*(891) C(1215) K*(l«lS) q 

Y.AOBJ18'l'BOPfiiiGX 
,AAHHOA I'JIROT838 31 19 21 9 2 

J,AOBJI8TBOpflll~ 
'fOJiloKO ,AAHHOI 16 I 9 6 2 

ranoTeae 

10 



Tac5uqa 4 

~ 
- /K +w-+A+ •. .. 

1f +p......... - 0 ~ K +p+K +·· ·· ~I ,.o " (d xo - -

Y~OB.I8!BOpRJ).-x 
~aaaol ranoTeae 45 28 17 II 

~,ltOB:I8!'liOpDOX 
to~•o ,ltasuol rano!'eae 23 3 3 3 

Tac5uua 5 

~ 
tr-+p ... ,.++ ,.-+ K 0 + ... . 

A v• (1385) · v• < 1«15) y~ ( 1520) q 
1 0 

l.1tOB.I8!BOpDOX 
,1t8.11Bol r•no..reae 35 32 32 29 

~~ouenopuux 
on~KO ,ltaBHOI rJIU0!'688 13 0 0 0 

~ 
- + - 0 .. +P->"+rr +K . .. 

y~ (1660) v• ( 1765) v• ( 1815) Y*(2065) ~· 1 0 . 1 

1.1tOU6!BOpRil.-X 
~aBBOI rJIU0!'888 22 18 14 ? 

ll ~OB.I8'fBOpftDOX 
~O.I~KO ~aBHOI rBnOT888 0 0 I 4 
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Ta6uqa 6 

lliiCll& qao!BJ:t N B 2- II If.-· ~)'1i8.11HX 8B88,ll&X 0 K 0 
. -M8SOHOU, 

,llllft KOTOpYX UO&HO OT6pOCIIT~ DPOTOHHym riiDOT88J no nporpaMM8 
ueHTHiflHRaiUIH (I), no IQIIITepam -P t < P R (D) • no B'f .. ABYM 
KPHT8piiiU (W) 

qBOliO qliiO.liO N 
co6YTIII 'fp8KOB 

I n II 

104 II9 41 (34%) 31 (26%) 50 (42%) 
---- --

Ta6lllilqa 7 

+ liHolla qacTBJ:t N , AJUI xoTopYx y)laJioc~ pa3JIHqHT~ ,± 11 K- ·-ue30HHYe 
rxnoTesY no Teu ae xparepxu, qTo 111 B ra6JIHU8 6 

T1n qzcxo liRCJIO N 

co6YTBI ~06YTBI Tp8KOB 
I n Dl 

2-x 11 4-x 
nyqeBYe 

c A -qaoor. 87 I03 28 (28%) 10 (I~) 34 (33%) 

2-X JIY116BYE 
c K0 -qao'r. 89 I79 II (6%) 22 (I2%) 30 (I?%) 

- ----- --- ----·-- --·------
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Tadmuxa 8 

q1Cll8. qaCUil N B 2- JIY118BHX 8B88l(8X C K0 -11880HOII, l(Jift 

KO!Op6X IIOIHO OTdpOCBT~ BXH Hll8HTBWBilRPOBBT~ DpOTOHHYD rBDOTeay 
DO nporpa1111e Bll8HTBWBR&IUUI B RpBT8pBm p k < p R (I) 1 BORB3&IlHB 
(fi) H DO BC811 Tpell RpHT8piBII (m) 

qiCXO qBCJIO N 

codYTIIit Tp81t0B I n m 

89 89 38 (43%) 69 (78%) ?4 (83%) 

TadJIBqa 9 

q1cxa qacTHil N , .MR KoTopux Yll&JIOC~ paaJiaqeu ": . ·• K: 

11880HHY8 ranoTeSH, COOTB8TCTB8HHO, no T811 &8 KpBT8pBBII, qTo H 
B Ta6JIBite 8. 

TBD qBCJIO qiiCJIO N 

oodHtd COdHTHA TpeKOB I n m 
2-x 1 4-x 

nyqeBHe 
0 A -qacT. 8? I03 34 (33%) 56 (54%) ?0 (613%) 

12-x-nyqewe 
c r 0 ·-qact. 89 1?8 30 (I?%) IOI (57%) 104 (58%) 
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10 

5·-

0 

N 

10 

5 

0,5 

lK 
mK"' 

+ 

0,5 f,O f,5 2,0 2,5 
MM(r3G) 

P H c . 1. PacnpeneneHHe aenocTa!Owax Mace ( MM) 11 JleaKUHH 1. 

f,S 2,5 3,0 
MM (T38) 

f,O 2,0 

P ac . 2 . PacnpeneneHHe HenocTa!Owax Mace (MM) 11 p eaKUH !lX 2 , 
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N 

f5 

fO 

5 

0 0,5 f,5 2,0 2,S 
,.,,., tnSJ 

P•c. S. Pacnpe.aenCJIBe se.aocTaJOmsx Mace ( MM) B peausu S. 
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Jl 
20 

15 

fO 

5 

0 0,5 ~a f,S 2,0 2,5 
MM(r36) 

P11c . 4. PacnpeueneHHe HeuocTB!OlllH1C Mace ( MM) B peaKUHI'IX 4. 
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