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B Hccne.n.osaHHJIX H.n.po-H.n.epHbiX B3aHMo,n;eHcTBHH c I..J;eJibiO H3yqeHHJI 

cHnbHO ao36y)l(,r(eHHoro a.o;poaaoro sem;ecTaa 6onDwoH HHTepec npe,n;cTa.BJIH

IOT KYMYTIHTHBHble qaCTiru;bl. npn Bbi,D;eJteHHH cneiUUl>HlleCKHX oco6eHHOCTeH 

.UHHaMHKH >KeCTKHX coy,napeHHH H.n.ep B03HHKB.IOT cepbe3Hbie TPY.IlHOCTH H3-

3a He06XOAHMOCTH yqera ,IlpyrHX JI)J,epHbiX 3$$eKTOB, HBTIHIOIIJ;HXCH HCTQq

HHKaMH "KyMyJIHTHBHbiX" qaCTH:U*, TaKHX, KaK <J;lepMH-,D;BIDKeHHe HyKJIO

HOB B H,D;pe, BHyTpHR.llepaoe nepepacceHHHe o6pa30Ba.BlllHXCH qaCTHI..J;, HX 

po)K)J.eHHe BO BTOpHliHbiX npo:u;eccax, npOHBJieHHJI KBRpK-napTOHHOii 

CTPYKTYPDI R.n.pa, aa6mo.n.asrnnecR npH B3aHMo.n.eHcTBHH qacnrn; c R.n.paMH. 

3TH Tpy,D;HOCTH y.n.aercH B 3Hat.IHTeJibHOM: Mepe npeo,uoneTb, ecnH HCCJie

.IJ.OBaTb OC06eHHOCTH >KeCTKHX (u;eHTpaJibHbiX) COy,D;apeHillf: R.IJ.ep Ha OCHOBe 

cpaBHHTeJibHOrO aHaJIH3a HX xapaKTepHCTHK H COOTBeTCTBYIOillHX xapaKTe

pHCTHK ae:u;eHTpaJibHbiX R,II;pO-JI.nepHbiX B3aHMO,D;eftcTsmi, B KOTOpbiX TaiOKe 

llpOHBJIRIOTCR YITOMRHYTble "no60liHbie" 3<J;l$eKTbi, XOTR, MO)KeT 6hiTb, H 

no-HHOMY (HanpHMep, npn nepepacceJIHnn) . 

TaKoft aJHlJIH3 6bm npose.n.ea WIH npou;eccos ITHOHoo6pa30BaHHH H 

po>K.UeHHJI cTpaHHhiX (A, K~ qacTHI111
-

51
, HBJIJIIOIII;liXCJI ocpcpeKTl!BHhiM 

"np06HHKOM" B HCCJie'.IJ.OBaHHJIX B036y)K.IJ.eHHOrO a,upOHHOrO BeiUeCTBa H 

B llOHCKe CJie.IJ.OB KBapK-rJIIOOHHOft MaTepHH ( "KBarMbi") , KOTOpa.H MO>KeT 

o6pa30BaTbCH B TaK Ha3biBaeMOM TOpM03HOM (6apHOHHOM) pe>KHMe ITpH 

:u;eHTpanbHhiX s3a.HMO.D.eHcTBHRX H.nep. B pe3yJIDTaTe npose.n.eHHoro aHaJIH3a 

6biJIO o6Hapy>KeHo, tiTO C pOCTOM CTeneHH D;eHTpaJibHOCTH coy.napeHHH 6nH3-

KHX ITO Macce R,D;ep (C, 0, Ne) CTa.HOBRTCH 6onee H30TpOITHbiMH yrJIOBbie 

pacnpe11erreHnJI o6paoosaamnxcJI A-rnnepoHoB (U:M-cncTeMa), a nx TeMne

paTypa paCTeT, /IOCTHraH (npn 60JibliMaHOBCKOM cneKTpe) 60JibllillX 3Ha· 

qeHHli ( -150 MoB), 6rrn3KHX K KpmnqecKoli IIJIJI B03MoJKHoro cpa3oBoro 

nepexo.n.a a KBarMy. 

B 3THX ycnosH.Fix aa6niO,n,aJICH 3aMernDrH poeT BbiXo.n.a A-tiacTHU 

( c 6orrLWHMll nonepeqJILJMH HMnyrrLCaMli pT) B o6rracrn cpeiiHliX 6hlCTpoT, 

qTQ npe.IJ.CKa3biBaeTCR B pH,Ue TeOpeTHqecKHX pa60T KaK CHI'HaJI o6pa30Ba

HllJI KBarMLI. KaK Bll/IHO H3 npnBelleHHOro pT - Y -pacnpe11erreHHJI (eM. 

pnc. 1) , , Han6orree JipKo 3TOT ocpcpeKT npOHBJIJieTCJI IIJIJI KYMYJIHTHBHbiX 

* 30ecb repMuH "KYMY!UlTUBHbZe" ucnonb30ean Ollll o603Ha~eHUJl ecex ~acrutt, 

xapaKrepucruKu Koropbzx lleJKar 3a npeOe.tza.MU Kwu~MaTUKU NN-crom<noeenuii, H.e3a

eucUMo or ux npoucxoxiJeHWJ. 
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Puc. 1. p1 Y-pacnpedeneHWl 0/lfl KYMYIUlTUBilblX A-zuneponoe, 

oro6p01tHblX u3 o6U{ezo !lucna 264 A. o6pa3oeaezuuxcR e ueqenr

pMbHblX B3aUMo0eitcreWlx Ju)ep. HeLi, CC( 0 ) , u dllR qenr

ptlllbUbtx 63auMooeiicreuii Roep CC, CNe, ONe, CCu, CZr (0 ) -

U3 269 II, npu 3nepzuu 3,36 AF3B u 3,66 AF3B c KUne.MaTU

rteCKUMU zpauuqaMu iJJJR NN-coyiJapenuiJ., orMelleHHblMU nyHK

rupnoU u CMoumoii .n.uHWlMU cooreercreenno. 

A-'laCTHQ (c PT :<: 1 raB/c), T.e. KOr)J;a <jloH OT NN-B3aHMO)J;eHCTBHH rrpaKTH
tleCKH OTCYTCTByeT. 

Bhrno 6hr, O,I:UiaKo, npe)K,n;espeMeHHhiM ctrn:TaTb o6aapy)f(eHH&lli 3QJ$eKT 
O,I:Ul03HatiHbiM CBH,IJ.eTen&CTBOM B IIOn&3y cy~eCTBOBaHHH KBarMbi, IIOKa He 

6y.o;yT HCtlepiia.Hbl ,n;pyrHe B03MO)I(Hble HHTepnpeTauHH, liTO Tpe6yeT 6onee 
,UeT8JlhHbiX HCCJie,Zl;OBaHHii. 

B :noii CB.R3H npe,UCTaBJIHCT HHTepec npoaecTH )J.OIIOJIHl:ITeJI&Hhifi a.HanH3 

3KCnepHMeHTanbHbiX .D;aHHbiX, nonytJeHHbiX B pa6oTax 
11 

• 
2 1

, c n;enbiO nony· 

qeHH.f! aoaoH HHQJopMauHH o xapaKTepHCTHKax KYMYJIHTHBHbiX A-rnnepo· 

HOB, a TRK:>Ke 7r- -Me30HOB, pO)K,IJ;eHHbiX B I.J;eHTpaJibHbiX H He:IJ,eHTpaJihHbiX 

B3aHMoneHCTBHHX. 

KaK 6biJIO noK3.3aHO B pa6oTax 13 - 7 1
, pT·cneKTphi n- -Me3oHoB ae 

o6aapy)KHBaiOT cym;eCTBeHHbiX pa3JIHtrn:H ,li;JIR: Hei.J;eHTpaJihHbiX 11 u;eHTpaJihHhiX 

CC, CNe, ONe-B3aHMOAeilcTBHH (HB H UB - cooTBeTCTBeHHO). ,UosonbHO 
ycTofttrn:BbiMH K CTeneHH u;eHTpaJibHOCTH nnepHbiX coynapeHHft OKa3aJIHCh 

TaK)Ke yrJIOBbie H 6bJCTpOTHbie pacnpe.n;erreHHJI o6pa30BaBillHXC.fl fiHOHOB. 
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B npOTliBOITOJlO)I{HOCTh TaKOti YCTOtiliHBOCTH CBOtiCTB IIHOHOB XapaKTe

pMCTHKH 1\-rHnepOHOB - CneKTpaJihHbie (TeMnepaTypHbie), yrnOBhie, 6hiCT
poTHhie - 3aMeTHO MeHHlOTCH, liTO IIpHBO,ll;HT, B llaCTHOCTH, K 6onee H30TpOI1-
HbiM yrnoahiM pacrrpe.neneHHHM H K pocTy < pT > H T 

0 e yaenHlleHneM eTe
rreHH UeHTpanbHOeTH coy,o:apeHHti R.n;ep (eM. TafinHU:Y). KaK BH,ll;HO 113 TafinH
Ubl, .n;nH KyMynHTMBHhiX i\-rHrrepoHOB poeT < pT > oKa3biBaeTeH 3HaliHTeJJh
HhiM ( C 0,55 r3B/c p;o 0,91 r3B/c*), a TO apeMJJ KaK AJIJJ KYMYJIJJTiffiHhiX 
IIHOHOB 3TOT rrapaMeTp IIpaKTHlleCKH He H3MeHHeTCR ( IlpH 06I.UeM yaeJJHlle

HHH < pT > ll.nR KyMynHTHBHhiX llaCTHU: no cpaaHeHHIO c cooTaeTCTBYIOlllHMH 
3HalleHHRMH .n;nR HeBbi6opOliHhiX aHcaM6neH). He npeTepneaaer cymecTBeH
HhiX H3MeHeHHti H caM xapaKTep pT -pacnpe,ueneHHti KYMYJJHTHBHhiX ITHOHOB. 

Ta6/luqa 

06pa30BaBWHeCH HeueaTpanhHhie l.(eHTpaJihHhie 
llaCTHUhi B3aHMO.n;etiCTBHR B33HMO,D;eticTBHH 

ace 0,42 ± 0,01 0,59 ± 0,05 
J\ 

KYMYJJHTHBHbie 0,55 ± 0,02 0,91 ± 0,09 

ace 0,24 ± 0,01 0,24 ± 0,01 
n 

KYMYnRTHBHbie 0,77 ± 0,05 0,73 ± 0,05 

EenH )l(e o6paTHThCH K paccMoTpeHHIO KyMynHTHBHhiX i\ K -runepoHOB, 
To 3.n;ech o6aapy)KHaaeTCH pe3Koe pa3nHlJHe pT -pacnpe.n;en:eHHti'.IlJIH u:eHTpaJih
HhiX H Heu;eHTpaJibHhiX B3aHMO,n;etiCTBHti R)J;ep ( CM. pH C. 2). ,[(eftCTBHTeJJhHO, 
ecnH pT -pacnpe.n;eneHHe .nnH UB, xapaKTepH3YIOIUee .noaonbHO )KeCTKHti pT
cneKTp i\ K-llaCTHU, He HMeeT 33MeTHbiX oco6eHHOCTetf ("CTpyKTYPbi"), TO 
B pT -cneKTpe i\ K -rnnepoaoa a HB, HeCMOTpH Ha cKpOMHyiO cTaTHCTHKY, 
lleTKO npoRanHIOTCH 2 IViaKCHMyMa (nHKa). Bonee ,ueTanhHhlli aHaJIH3 noKa-
3biBaeT, liTO rpylliTbl i\ K -li3CTHU, HaXO.UHI.I.U'IeCH B 3THX ITHKaX, COOTBeT
CTBYIOT pa3HbiM 6hiCTpOTHbiM o6nacTRM: rpynna MRrKHX i\ K -lla

CTI1!.1 (< PT > = 0,36 ± 0,01 r3B/c) ne>KHT a o6naCTJJX <f>parMeHTa
liHH JJp;pa-MHIIIeHH (Y < 0,4), H HaJieTaiOU1ero JJApa (Y > 1,8), p;pyraJJ 
rpyrrrra ( c < PT > = 0,78 ± 0,02 r3B/c ) a o6naCTH cpeAHHX 

*CooreeTCT6YJOU4ee ·3HafJeHue dJIR AK-zunepoHoe U3 CCu· u CZr- e3auModei1creui1 
e114e 6ollbWe: <pT> = 0,99 ± 0,09 FJB/c, fJTO coOT6ercreyer pocry T

0 
noflru e 2 pa3a. 

3 



IS 

10 I 
5 v o ot f 0 

•• ·o . 
0.2 0.4 0.6 O.B tO 1.2 1.4 

PT (r3B/c) 
Puc. 2. PacnpeOetzcHWl no nonepellHOMY UMnyAbCY KYMYJZRTUBHblX 

A.-zunepOHOB, pox0eHHblX npu HeqeH1pllllbHblX 83QUM00eftcTBUJlX 

Julep HeLi, CC (-b.-·-6.-.j, e TOM llUCJZe e o6nacru 6blCrpor Y< 

<0.4 u Y>l.8 (-o--o-J u B o611acru 0,4<Y<J,8 {--···----}, 

u npu qeHTpallbHblX coyiJapeHW!X JZiJep CC, CNe, ONe (•). 

6biCTpOT (0,4.;; Y.;; 1,8)). CBOHM npoHcxolK,l1eHHeM 3TH rpynnhi co6bJTHH 

06H3a.Hhl, IIO-BH.IJ.HMOMy, pa3HhlM MeXa.HH3M3.M: nepBaH H3 HHX CBH3a.Ha, CKO

pee BCero~ C BTOpHllHhiMH rrpou;eccaMH B HeiTpOB3aHMO,D,ei1cTBOBa.BlllHX OCTaT

Kax H)J.ep, HCTOtiHHKOM BTOpOi1, B03MO:a<HO, HBJIHeTCH $aftep6on, o6pa30BaB

lllHI1CH B 06JiaCTH Cpe,IUIHX 6biCTpOT. 

Orpa.HHt~eHHaH CTaTHCTHKa He rro3sonmrr H3BJiellh TeMrrepaTypy 3THX 

rrpe.n.nonaraeMbiX HCTOliHHKOB H3 60JibiJ;MaHOBCKHX CJieKTpOB A K-llaCTIIU. 

0.n;HaKO TeMnepaTypHbiii rrapaMeTp MO:>KHO Ol.l,eHHTb H3 COOTHOllleHH.fi, Bbffie

,lleHHOrO B "60Jibl.I,MaHOBCKOM" llpH6JIH)KeHHH 18 1
: 

j rrmT 
< PT > = 

2 

(r.ue Ka - TaK H8.3biBaeMbie 4>YHKUHH MaK-)J,oaanbna), tiTo naeT nna 3THx HC

TO'IHHKOB T 0
- 90 M3B H T0

- 200 M3B COOTBeTCTBeHHO. 

EcnH )Ke HCTOllHHKOM KYMYIIHTHBHbiX A-rHnepoHOB a UB TaiOKe HBn.ReT

CH Q>a.Hep6on, TO ero TeMneparypa, oueHeHHaH TaKHM cnoco6oM, nocTHraer 

BeJIH'IHHbi T - 230 M3B (<p > = 0,91 ± 0,06 r3B/c). 

4 
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Bo3MO)I(}{O, <rro cyll1ecmyeT Koppen"""" Me:>KAy o6pa30BaHHeM KYMY
JJRTHBHLix A. -rHnepOHOB B UeHTpanbHhiX coy,napeHHHX H,D;ep H XapaKTepHCTH- · 

KaMH 7T-Me30HOB, pO:>K,IJ;eHHbiX 8 TeX )Ke H,UpO-H.n;epHbiX 833HMO,D;eiiCTBHHX. 

BhiJIO nonyt~eHo yKa3aHHe Ha TO, tiTO .lVlH TaKHx accouHaTHBHo-pmK,D;eH

HbiX IIHOHOB yrnoebie pacrrpeneneHHH - KaK no t£Hcny qacnru; ( d.N7T/dcos0 *), 
TaK H IIO HX 3HepniH ( dE~{dcos8 *),- CTaHOB.fiTCH 6onee H30TpOillihiMH, Tal<: 

liTO xapaKrepH3yiOm;aa creneHh HX H30TponHH ,IJ.HcnepcHH D( cos (} *) H3Me
HHeTCH or D = 0,64 ± 0,01 (pacnpe,n:eneHHe c tieTKHMH nHKaMH "enepe;a;

Ha3M") .UO BeJIHtiHHbl D = 0,56 ± 0,03, COBITa,IJ;3.10I.I.J;eH B npe.ue.nax OIIIH6KH 

C D = 0,577, KOTOpa.R COOTBeTCTByeT IIOJIHOCThlO- paBHOMepHOMY pacnpe,D;e

JieHHIO. llpH 3TOM npOHCXO,IJ;HT ,B03MO)KHO,HeKOTOpOe yeeJUitJ:eHHe cpe,IUiero IIO

nepe'!Horo HMnyrr•ca (oT <pT>=0,234±0,006 P3B/c p;o 0,279±0,021 P3B/c). 
Mo)KHQ HCKaTb 06'bHCHeHHe 3THM KOJIJieK.TIIBHbiM 3$$eKTaM B TOM, liTO BO 

B3aHMO.n;eftCTBHJIX C pO)I()l;eHHeM A K-nmepoHOB, KOTOpoe Tpe6yeT 60Jibll1eH 

3Heprllii:l H yqacn:ut HecKOJibKHX HYKJIOHOB, npoHcxo.n.HT TepMOJIH3~HH M
poHHoro Beii.J;eCTBa B 6oJibllleft qacTH o6JiaCTH nepeKpbiTHH B3aHMO;a;eftCTBYIO

lUHX H,D;ep. llpH TaKOM MeXa.HH3Me Bbi3B3HHbie HM 3$<l>eKTbl 6y,rr;yr, ITO-BH,I(H

MOMy, yMeHhlliaTLCR C pOCTOM Mace B3aHMO,D;eHCTBYIOllUIX R,D;ep. 

B mo6oM crryqae nop;Tsep:>KAeHHe o6Hapy>Keffilhix 3<j><j>eKTOB 03Ha'laJ!o 

6bi, liTO OTMetleHHB.a Bhlllle YCTOif:trnBOCTh llHOHHbiX xapa:KTepHCTHK He COXpa

HJieTCR BO B3aHMO,D;elfCTBHHX H.n;ep llpH 6onee 3KCTpeMaJihHhiX yCJIOBH.fiX. 

B 3TOtf CBH3H npe,ll;CTaBJIHEIT 60JihWOii HHTepeC OOHCK H H3yqeuHe p;py

rliX 3¢>4JeKTOB TaKOrO nt:na. llpe,D;UOJIO)KeHHe 0 B03MQ)Kl:IQM TepMOJIH3ylO

rn;eM BJIHHHHH 3Haql'ITe.JlhHOrO JIOKaJihHOrO B036y)K,IJ;eHHH Ha a.,n;pOHHOe Be

W:eCTBO B o6naCTH rrepeKphiTHH B3aHMO,IJ;eJ1:CTBYIOI..IJ;HX H,D;ep MO)KeT 6biTh rrpo

BepeHO He TOJihKO B rrpoueccax o6pa30BIDUHI l<:YMYJIHTHBHhiX A-rHnepOHOB. 

Ha pHc. 3a rrpHBe,IJ;eHa 3aBHCHMOCTh sen:HqHHLI D(cos 0*), KOTopaH xapai<:Te

pH3yeT cTerreHh H30TporrnocTH rr-Me30HOB, po)K,I];eHHhiX a CC-B3aHMO,IJ;eH

cTBHHx, OT MaKCHMaJibHOrO HMriYJILCa npOTOHa, o6pa30BaBWerOCH B TOM )Ke 

H,D;epHOM CTOJIKHOBeHHH. 3Ta 3aBHCHMOCTb yKa3biBaeT Ha TO, liTO yrJIOBhie 

pacnpe,neneHHH IIHOHOB CTaHOBHTCH 6onee H30TpOillibiMH C yseJIHlleHHeM 

CTeneHH JIOKaJibHOrO B036y)IQ:(eHHH, CBH3aHHOrO C o6pa30BaHHeM llpOTOHa 

c 60JihlliHM PT· BIIJIOTh no "KyMyJIHTHBHhiX" 3HatieHHH (pT;;;;, 1,25 raB/c). 

Ilop;o6H3JI 3aKOHOMepHOCTb npOHBJIHeTCH " B 3aBHCHMOCTH D( cose *) 
oT nonHoH norrepetiHo:H 3HeprHH scex 3apJDKeHHbiX tm.CTHU ET ( CM. 

pHC. 36). 

TaKaH )Ke TeH.n;eHu;HH rrpocMaTpHsaeTcH H rrpH ot~eHL :tKecTKOM oT6ope 

UeHTpaJibHhiX (MHOrOHYKJIOHHhiX) coy.n;apeHHft C npe.n;eJILHO 60JibWHMH 3Ha

qeHHHMH: Cpep;HeH MHO>KeCTBeHHOCTH 1T-Me30HOB <n,> (pHC. 3B) H 'illCJia 
npOB3aHMOIJ;eHCTBOBaBWHX npOTOHOB Qp (pHC. 3r) *. 

* Jio0o6H.yiO TeH.iJeH.ijUIO MOJICH.O yCMOTpeTb U Ha puc. ]7 pafiOTbl 14 1. 
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Puc. 3. 3aeucUMOCTb Oucnepcuu D(cos 8*) yzllOBblX pacnpede.nenuU 
r(~A-te3onoe, poJICOennblX e CC-e3aw.to0eUcrewv:, or pa31lU'IHblX napa

Merpoe: a} or MaKCUMa.tlbHOZO nonepermozo UMnynbca oOuozo U3 npo

ronoe v:;ax,- 6) or nonepe~HoU 3Hepzuu ecex 3apR.JKemtblX 11acruq E~ 

B) OT MHO:JICeCTBeHHOCTU poJK0ell1-tblX 1r"-.Me30H06 nrr-; z) OT ttUC/la 

y11acreosaew.ux eo e3aUMo0eUcreuu nporonoe QP. 

13 

CyMMHpyH pe3ynLTaTbl rrpOBC,Il;CHHOrO a.HaJ1H3a, CJIC,IJ;yeT OTMCTHTb, tiTO 

paccMoTpeHHe caoHcm KYMYJIHTHBHbiX A-n:mepoHoB, po)J(,Il;eHHbiX B HeueHT

panLHbiX CC-B3a.HMo.n;eHcTB:wtx, o6aapy)I(Hno 2 rpynflhi A K -qacnn.J;, pa3JIHtla

IOIUHXCH IIO CBOHM XapaKTepHCTHKaM: 

- o6pa30BaBIDHXCII B o6naCTH Cpell;HHX 6biCTpOT (0,4 < Y < 1,8) H o6-

na,UaJOI..QHX 3HallHTenbHbiMH nonepet.IHbiMH HMnynbCaMH <p.(> = 0,78 ± 

6 



± 0,02 r3B/c, liTO COOTBeTCTByeT 6onbUMaHOBCKOH TeMrrepaType To ........ 
200 M3B; 

- o6pa30B3.BJJ1HXCH B o6naCTH clJparMeHTauHM H,Upa~MMllleHH (Y<0,4) 
H HaJieTaJOIUero HApa (Y > 1,8) - C <pT> = 0,36 ± 0,01 r3B/c H 
- 90 M3B. 

T -0 

B TO )f(e BpeMH nonasnniD~~e trn:cno i\ K -nmepoaos H3 ueaTpanbHbiX 

COyAapeHHH H)lep o6pa3yeTCH npeHMyiUeCTBeHHO B cpe)IHe6biCTpOTHOH o6-
JiaCTH H xapaKTepH3yeTCR: cy~eCTBeHHO 60JiblllHMH 3HalleHHR:MM <pT> H 

T 0 (- 0,91 r3B/c H -230 M3B COOTBeTCTBeHHO) . 
B npoTMBOIIOJIO)f(HOCTb xapaKTepHCTHKaM i\ ~< ~lJaCTHIJ;, xapaKTepHCTHKH 

KYMYJIHTHBHbiX n~-Me3oaos, po)K,UeHHhix B u;eHTpaJihHbiX H aeueHTpanbHbiX 

B3aHMo.ueHcTBMHx, He o6aapy)KllBaiDT cyrn;ecTBeHHhiX pa3JIHtrn:ii:. TonhKO rrpH 

O"'eHb ::>KeCTKOM OT6ope UeHTpaJibHbiX COy,n;apeHHft H,llep H rrpH 60JiblllOM JIOKaJlb

HOM Bo36y)f()l;eHHH Y.UaJIOCb IIOJIYlJHTb yKa3aHMe Ha HeKOTOpoe yseJIHlJeHHe 

CTeneHH paBHOMepHOCTH yrJIOBbiX pacnpe,neJieHHft 7f--Me30HOB. 

ABTOpbi npHHOCHT 6naro.napHOCTh seeM coTpy,nHHKaM, rrpHHHMaBlllHM 

yqacme a norryqeHHH Ha ycTaHOBKax TIIK-500 H CKM-200 3KcnepHMeHTaJih
HhiX ;J;aHHbiX (DST), rrpoa.HaJIH3HPOBaHHbiX a aacToarn;eH pa6oTe. MDI TaJOKe 

npH3HaTe.rrbHbi 10 .JlyKCTHHblllY, npoCMOTpesUieMy pyKOIIHCh, 3a none3Hbie 

3aMelJaHHH. 
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