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0AHl!M 1!3 BalKHbiX l!CTO'll!l!KOB HamRx 3H8.Hl!ll. ') npapo.Ae HylOIOHa SlB.liHeTCH l!3)"leHHe 
' . 

npOU9CCOB 05pa30BaHaH CTpaHHMX ~aCTIIU npa CTOnKHOB9HHa naOHOB BhlCOKHX SHeprall C . . . 
HyK.liOHOMo Hay~eHae STaX npoueCCOB Ha~a.liOCb cpaay lKO noc.ne OTKphlTaH CTpiiHHhlX ~aCTBU 

B KOCMH~9CKBX ·.ny~aX. 0AHB.KO CBCTeMaTnecKoe BCC.liOltOBaHHe ax CBOllCTB. CTa.no ~03MOlK-· 

HMM Tom.ito noc.ne T_oro, KaK 5hl.na coa.~taHM ycKopaTelm aapHJKeHHMX ~acTiln sa BhlCOKl!e 

9HeprHH0 ll03BO.liHBmae llO.lly'laTb CTpaHHMe 'laCTHilhl. B . .na5opaTOpHI>IX YC.liOBHHXo 

HCKmD'Il!Tem.HO BaJKHyro pom. B aCC.liOAOBaHHH DpOilOCCOB o5pa30BaHaH CTpaHHhlX 

'iaCTHil HMOilO paasaTae MOTQAHKa IIy3hlpbKOBhlX KaMep, a TaKJKe pa3BJ!lTHe Bhl'IHC.lll!lTOJibHOii: 

iexuu. 3To .~tano BOaMOlKHOCTb ,aa cpaBHHTem.so KopOTKOe speMH 'IIO.lly'il!Tb 5o.llbmoe 

· KO.IIB'IOCTBO 9KCil9piiMOHTallbHMX ABHHhlX 0 CBOliC'I'BaX CTpaHHhlX ~aCTHU. L J!lX B3aaMOAOll• 

CTBKHX. KpoMe Toro, saKon.nesae sKcnepaMeHTam.HhlX .~taHHhlX o saaHM~Aellcnaax 

s.neMeHTapshlx ~acTan npHse.no· K OTKphlTaro s 19tl0-61 ro.~tax · ueaasecTson paHee rpynnhl 

~acTHu-peaoaaucos. · XapaKTepaoll ~epTOll peaoaaacos sm.nHeTCH ax 

( ·-2:.! -23 >' r ~~ 10 - 10 , CeK o B HaCT,O;IIlllee speMH 'lHCilO OTKphlThlX 

Ma.lloe speMSI lKa3Ha 

peaoaaac.os yJKe 

aHa'iaTem.ao npeBhlmaeT 'll!lC.liO sneMeHTapHhlX ~aCTHil. B CBH3a c STI!lM .B03HHKaeT pS!A 

npHHilaDJ!l8JibHhlX BOnpocOB 0 npl!lpO.Ae BCeX ~aCTHUo B STOll Cl!lTyauaa .Heo5XOAHMO AiUibHell­

mee HaKOD.lleRae SKCDepaMeHTam.HhlX · .AaHHhlX 0 Haa5o.nee Ba>KHhlX CBOllCTsaX peaKUall C 

y~acTaeM CHJibHOB3aHMO.AellcTByromaX ~aCTHU0 a, B ~aCTHOCTa, DOHCKa a aay'leHHe HOBhlX 
. I 

peao!laHcos. 

05pa30B8Haro CTpaHHhlX, ~aCTaU B 11' p -B3al!lMO.AellCTBHS! B 051laCTJ!l 9Heprali s61maa 

· nopora a aaa~aTem.ao shlme noporoshlX nocsstmeHo 5om.m~e K~H'leCTBO aKcnepaMe~Tallb-
. . . . /1 2/ . . . . 

HhlX 11· TeOp9TH~9CKHX pa50T (eM., HaDpHMep, 0 
). Has5o.nee DOAp05HO CBOllCTBa CTpaH-

. . . ( . /3/) . 
nux ~acTau ·aa)"leHhl s5.1IH3H nopora ax o5paaosaaast CM., aanpaMep, • fipa aTax . ' ·. 
SHepraHX OCHOBayro AOilro COCTasnmoT TaKHe peaKuaa, B. KOTOphlX CTpaHHhle ~aCTaUI>I o5pa-

3YIOTCSI 5ea 11' -Me30HHOro CODpOBOlKASHast. 

05paaosaue CTpaHHhlX ~aCTaU B 11'-p -saal!lMOAellCTBHHX npa BbiCOKaX SHepraHX 
· • 'HI · ffll 

snepshle acc.ne.~tosanocb B. ,lly5se , a necKom.Ko noalKe - B UEPH"e ·• 3TaMH pa50TaMH 

s 



!5blno noxa3aHo, 'ITO c pocTOM sHepraa nepBI!I'IHOil 'laCTBllhl ocHOBHble xapaxTepBCTI!IKH of5pa-

3~BaHBII CTpaaHhiX 'laCTBll 'a3MeHmoTCSI. HanpaMep, CTPaHHble 'laCTBllhl poX<J:~alOTCll, xax 

npasano, B conpoaOJKAeHHB !5om.moro xona'leCTBa rr -Mesoaoa; ce'l'eDe of5pa3oBallBII K
0

-

M930HHbiX nap f5biCTp0 paCTeT 1!1 npH aHeprl!lH = 6 - 7 faB CTaHOBBTCSI CpaBHBMbiM C Ce'le­

HH9M of5pa30BaHHSl A.K'!.nap; B CHCTeMe ll9HTpa MaCC fT-p 6apaOHbl B OCHOBIIOM COXpaHSl­

lOT HanpaaneaHe cBoero _nepBoaa>iam.Horo ABRJKeHBll, a K -Me30Hhl - aanpaBneaae ABBJKe­

HBII nepBB'IHOil 'laCTBllbl II ToAo 

B Hac-r5mn'ee BpeMII HaT eme TeopaH cam.Hb!X BSaRMOAeilcTBBll: aneMeJITapHbiX 'laCTI!lll, 

KOTopall !5bi yAosneTBOpnTellbHO onacblsana ·nponecchl of5pa3oBaHBSl aTBX 'laCTBll 1!1 pa3nB'I-
·"< • - ' 

Hble . ocof5eHHOCTH HX B3aRMOAeli:CTBHll:o Eom.mRHCTBO HM9IOWI!IXCSI Teopnil HOCHT · nony,PeHOMe-
. " . ~ ' ·. ' . . ' 

HonorH'IeCKnil' xapaKTep n HH OAHa 1!13 · aax ae OIIHCb!BaeT Bceil cosoxynHOCTH axcnepRM:·ea- · 

TalihHbiX )laHHblXo BOT no'leMy B cell:'laC HMeeT !5om.moe 3Ha'leHBe nony'leHHe HOBbiX axcne­

pnMeHTalihH~IlC: . ¢aKTOB B of5naCTB ,P113BKU Bb!COKHX aHeprall:. 

Uem.ro paf50T, nonoJKeHHbi~ s ocHoBy HacTomnell AaccepTaiiBn, !5blno nony'leHae HOBoil 

nH,POpMaiiBH 0 M9X8HH3Me of5pa30J'IaHBSI CTpaHH~IX 'laCTHil B rr-p -B3aHMO.[leli:CTBIISIX npH· 

pa3nB'IHbiX 3Ha'le!UISIX BMnylihca (4,0; 6,8 B 8,0 faB/c), a TaJtJKe llOIICK pe30HaHCOB0 B 

pacna.[laX KOTOpbiX y'laCTByiOT CTpaHHbi9 '18CTBilbl B y-KBSHTblo 

8 OTnB'lB9 OT SKCD9pBM9HTOB, B KOTOpbiX, nponeCCbi. af5pa30BaHBSI CTpaHHbiX 'laCTIIll 

accneAaBanncb nyTeM nay'leaast 'OAHHO'IHhiX' _>.. -ranepoaoB a Ko -Me3oHaB, B aacTomnell 

paf5oTe paCCMaTpBBanBCb COf5biTIISlt B KOTOpbiX OAH0BpeM9HHO, perBCTPHPOBanBCb )l~e (II 

. oonee) CTpaHHbiQ 'laCTBllbl. 3TO ·ll03Bonnno 'noJiy'IBTb pS!Il BaJiwbiX peaym.TaTOB0 KOTOphle . . ' ~ ... 

ne !5blnn B3BeCTHbl paaee. 

0cHOBHhl9. paf50TPI, KOTOpble: BOiiJna B ABCCepTaDBIO, _15blnB BhlnonaeHbl B Te'leHBe 

1959-1966 raAOB." 
' . 

.D.accepTanast cOCTOHT 113 '19Tblpex_ rnaB. KaX<J:~oil TeMe npeAnocnaao cBoe caMOCTOst-· 

T911bHQe BBeA9HBe, B KOTOpOM AaH ltpaTJtBil aaana3 SltCnepnMeHTalihHbiX B TeopeTB'l9CKIIX 

peaynbTaToB. 
I - . 

B nepBoil rnase onacblsae-rcst xoHCTPYKllBII.H pa5o'll!le napaMeTPbi 24-naTpoBail npo-
. . /6/ . ' 

naHOBOft ny3b!pbltOBOil JtaMepbi t C llOMOmbiO ltOTOpOit npOH3BOill!lnBCb Onb!Tbl 0 a TaltJKB 

IIOilp06HO af5CyJKilalOTCSI. B03MOlKHbte O~HOKll II OllpeAenS!lOTCSl TO'IHOCTll 113MepsteMbiX. B JtaMe­

pe Benl!~H. Kawepa of5nyqS:na~b s Dy'lltax rr- -Me3oHOB c ~MIIym.caMB 4,0; 6,8 B 

17 8/ 8,0 faB/C t o 8 Ta6nBII9 1 llpHB91l9Hbi OCHO!'Hb19 B9nH'II!IHb10 . XapaxTepaayromae ny'IKB 

OTpH!laTelihHbiX. fT- -MB30HOB, MarHHTHoe none B. paf50'I9M of51.eMe KaMep.bl 1!1 ltOnB'lBCTBO 

,POTori>a¢ait, acno11.b3oBaHHbiX Anst anana3a. .. 

4 

·-

(' 

T a !5n 1!1 Il 

P:!: t. P /faBle/ H;!:t. H 

4,00 ±. 0,06 . 14400 ±. ~ 
6,8 :!;. 0,6 13700 ±. ~ 
8,0 ±. 0,8 :_•_ 

Eblll npoBeAell aaana3 ~eam.H?ll: TO'illOCTH aaM 

T9lihH.b!X peaym.TaTOBo lloxasaao, 'ITO neT CI!IC 

KaMepe B !leT CBCTeMa'l'H'I9CKBX omaf5oK ~ 1!13• 

CpeAHstll KBaApaTa'IH.ast omaf5xa B B3Mepellnll E 

no. OCI!l Y II 0 15 MM DO OCB Z B aaMepea 

5 CM) i B l!l3MepeHBll BMnylihCOB - (8- 12. ~ 

HaS!) •. 
80 BTOpall: rnaBe ot5CyX<J:IalOTCR BOnpOCbi M 

HbiX AnSI B3Y'!911Hll cof5biTBil. llpocMO'rp ¢0Torpl 

eltTopax 1. xax MBIII!lMYMo A»a>KAbi. B aeltO'ropbil 

pe paaa. Cpe,lUUII!l s<l><!>ex'l'BBHOCT& ABYltpaTaoro 

xpaTaoro .:. (0,94:!;.0,03)~ H3Mepeaast npOB3BOil 

nonyaBTOMaTaX B;3MepaTellbHOil rpyDDbl JIBS. } 

0f5C'IeT BCeX OTOf5paiiHbiX B; H3MepeiiH~X CO!Shl, 

C'leTHbiX Ma.maaax 'Ypan-1" a 'KaeB', ·a noa)l 

HccneAyeMhle V~'laCTHilbi 6hlna BAe~ 

MeTOAa X2
; JUxg: BAeHTa,PaltallBB AOD011.BBT9llh 

HI!IQ 1!10ltB38lli!IH, B3Mepe'aB:e I!IMDym.COB li -an 

Hbllt 'laCTBll1 aaanB3 . • B3aB:MOA9ilCTBBil BTOp 

8b!AeneHl!e OTA9lihHbiX XaHanOB pe81t11Bil 

M9TOJI.Y X 2 .C DOMOmb!O fit -nporpaMMblo } 

accnenyeMhlX co6i.rrall .Iiana cneJI.Yromee: - 40 

Teae, I!Menocb = 50% co5biTIIil, ltOTOpbie_ ae 

npoxaAllnB ABe-TPll 11 6onee rHnQTea, OKano 

AOCTaromell MaCCOil1 B9nH'IBH8 KOTOpOA paBIISl 

B Aam.nellmeM Bee cal5b!THS. xOTopPie yAOBnE 
' . . 

nee ranOTeaaw, noA»epranac& noApa5aowy •~ 

B STall rpynne acnom.aosanac& nallllbie aoHH< 

paCnaAOB 3apstJK9HHbiX 'laCTBll. B ltaMepe. 3TO 
.. -~ 

TOpoe lt011.B'IBCTBO Hepa3AenQHI!IbiX Cl!y'la9Bo 

5 



nepBK'IBOll 'laCTBilbi OCHOBBbiO xapaitTepBCTBXJI oopa..; 

HanpBMep, CTpaBBhle 'laCTBilhi po)KJ:IaiOTCsr, Ealt 

" -ueaoao~; ce'l'eBBe o6pa3oBaHBSI K0
-

6 -7 ran. CTaBOBIITCSI cpaBH.IIMbiM c Ce'le­

JT-p oapBOBbi .B OCBOBHOM coxpaan­

K -Me30Hbi - aanparuieBBe ABB)Ke-

CRnhRbiX D3aBMOAellCTBRll aneM~TapBbiX 'laCTnll1 

npOilOCCbi Oopa30BaHBSI aTRX '18CTRil H pa3nH'I­

HOCRT IIOlly¢eHOMe­

H0 OnBCbiB8eT BCell COBOEynBOCTH aECnepHMOH­

IIOey'IOBHO BOBbiX SECne-

aacTonmell ABCCepTallBH1 oblno nonyq:eane aoaoll 

CTpaHH~X '18CTBil B JT-p -B3811MOAellCTBBSIX npB 

H 8,0 faa/c), a TSE)Ke IIOKCK pe30!IaHCOB1 B 

'18CTBIIbi H y-KBBIITblo 

CTp8HHbiX 'IBCTRll 

A -rBnepoBOB 11 K0 -ue30BOB1 B aacTonmell 

OABOBpOMOHIIO. perBCTpBpOBB.IIBCb ABO ( H 

'nony'll!Tb pSIA BS)KHbiX pe3yfl>T8TOB1 KOTOpble 

B ABCCePTanBro, ohlnB Bblnonaeabl B Te'leBae 

.Ka)KJ:Ioll TeMe npeAnOCnaHO CBOO CaMOCTOSI-· 

aaanH3 SECllepBMOHTallbBbiX II TeopeTB'IOCKHX 

H paoo'llle napaMeTpbi 24.:nnTpo~oll npo­

ItOTopoll llpOH3BOABnHCb OllbiThl1 a Talt)KQ 

II OllpeAellmoTCSI TO'IHOCTII .H3MepsteMbJX. B EaMe­

JT- -Me30HOB C HMnyllhCBMB 4,0; 6,S II 

ocaoaaMe aen~~~IIhi, xapaxTepB3yromlle ny'IKR 
~ .. . . 

paoo'leM oGoeue Ka~ep~ 11 KOnH'IeCT~o 
\ ·;. 

4 

·. 
. 

! 

I 
I 

P:!: ~ P traa/c/ 

4,00 :t. 0,06 

6,8 :t. 0,6 

8,0 :t. 0,8 

Taonalla 

H±~ H . /a/ 

14400 :t. 430 

13700 :t. 410 

·~*.-

'ini:::no EaApoB 

.120000 

14000 

46000 

· Bhln npoaeAea aaanH3 peam.aoll TO'UIOCTH H3MepeBH.II 11 ee BnH.IIHBst IU1 nonyq:eaae oEoaq:a­

'tem.Bhix pe3yllh'taTOBo fioB:a38H01 'ITO HOT CHCTOMaTR'IeCXB Bey'IBTbiBSeMbiX RCE8)KeBRll· B 

EaMepe II BeT CHCT9MaTH'IeCERX OmBOOE 1i R3MepeHR.IIX KOOPABH8T1 RMnyllhCOB H yrnoB. 

CpeAH.II.II EaaApaTn'IRa.ll .omnoz:a B H3Mepe!OlH EoopARHaT paaaa 0,08 MM ;o ocn x , 0,19 MM 

.. no. OCl! Y II 0,5 MM no OCR Z 0 B R3MepeRRR yrnoB - 341 
(npn .llnBBe TpeJtOB OOnee 

5 CM); a R3MepeHBn HMnyllbcoa - (8 -12 %) B ocaoBHOM R3-3a MHoroKpaTaoro pacce.II­

HBst) •. 
Bo aTopoll rnaBe o6cy)KJ:IaiOTc.ll aonpochl MeTOARXB oopaoOTXB a .nAeBTn¢nE81lHR OToopaa-

HhiX Ann R3y'i9BBSI COObiTHll. fipOCMOTp ¢0Torpa¢llll np0H3l30AR.IICSI Ba· C'tepeonynax H pe!q)o­

eETOpax 1 · ESE MBHl!MYM1 ABB>Kllhl. B BeEOTOpbiX Cey'la.IIX wteRltB npOCMaTpRB8nHCb. TpH;,'IeTbi­

pe pa3a. CpeARnst s¢¢ex'tnaHocTb .llBYJtpaTHoro npocMOTpa paBa:snac& (0,86;t.0,05), a Tpex­

JtpaTHoro ..:. (0,94;t.0,03)~ I13MepeHHSI npOR3l30.1lHnHCb Ra MHKpOCEonax YHM-21, naoo Ha 

nonyaaTOMa'taX H3Mepn'tellbHOll rpynnhl JIB3. Ha TpeEe H3Mepstn0Cb 'OT 6 AO 20. TO'IeKo 

06c'leT acex OToopaHBhiX a 113MepeHHbiX coohiTRll, npoB3aoAancn caa'lana 1.a ·aneETpoauo­

C'IeTHbiX Mamnaax, 'Ypan-1' 11 'Kaea', a no3AHee - aa 'M-20'. 

HccneAyeuble V!.'laCTHilbi ohlnn BAeBTa¢allllpoaaHbi no JtnHeMa'tl!Ke c npaueaeaneM 
2 . 

MeTOAa X • Jlrur RAOBTil¢l!EallRl! AOIIO.IIHRTOllbHO llpl!MOB:a.imCb l! .llPYrHe M9TOAbi: H3Mepe-

HHQ .HOHl!381lHl!1 R3MepeHliO BMnyllhCOB 8 -aneETpOBOB1 9CnH OllB ChinK Ha CneAaX 3apSI)Kell­

HbiX 'laCTBil1 aHanH3 . D3aBMOAellCTaBll l3TOpB'IHb!X nOilO)KBTOIIbHbiX 'OfaCTBil. OT v<t-paCU8,1!0Bo , 

BhiAeneHBe OTAOIIhBbiX EaaancB pe8ltilllll npl! BMnyllbCe· 4,0 rss/ct·npOB3BOAIIliOCb no 

MOTO,I!y 
2 . . 

X C nOMOlllbro fit -nporpaMMbi. Peayllb'taTbi aaanxaa no Cit -nporpaMMe acex 

llccneAyeMbiX coom11ll .11~11 cne,l!yromee: ., 40% coohi'tBA yAoBneTBopS!nH. Tom:Jto. o.itaoll rllno­

'teae, IIMenoc& ., 50% coobiTIIll, EOTOpbie. ae · oblnB paaAelleHbi, 't.e. c paBaoll BepoRTaocT&ro 

npOXOAIInH ,nae-'tpll II oonee rl!IIOT931 OKO.IIO 10% COObiTllll yAO!ineTBOPSUill p08ltilii!IM C He­

AOCTaiOIIlell uaccoa, aenn'IHHa xOTopoll . paBH.IIn4cb oonee 'leM OlUIOll aellTpam.aoll 'ISCTHile. 

B A811bBellmeM BCe COObl,'l'liB, EOTOpble yAOBlleTBOP.SUill C paaHOll BepOSITHOCTbro ABYM ll co­

nee r.HIIOT938M; noltllepranHCb no,l!pOOHO~ ll3y'iellllro. Jln.H pa3Aene.HBSI KaBanoa peaKllllj!: 

B STOll rpynne liCIIOllb301ialiRCb AallHble IIOilli38IliiOHBbiX B3Mepelllll1 II lill3y~H8Sl K8PTIIH8 

paCIISAOB 38pSI)KE!HHbiX '18CTIIIt' B JtaMepe. 3TO n03BOllli.IIO AOllonHBT911hHQ. yMellbWliTb ;'Belto­

TOpoe EOllli'19CTl30 HOp83.1lOllellHbiX Cny'ISOB. 

5 



B TpeTbeil rnase aanolKeHbl peayn&TaTbl SKcnejlHMeHTOB no liayqeaaro oopa30BaHitll . 

CTpaHHblX 'laCTHll B 17-p -B3aHMOAeiiCTBHSIX C HMnynhCOM 4,0; 6,8 It 8,0 fsa/C It o6cy-

mnaiOTca nonpasKa, KOTOp~>te_ aeooxonaMo sseCTa nna onpeneneaaa ce-qeliai! ax reaepanaa. 

Hailueao, '~,To npa HMilyilbCe 6,8- 8,0 rss/c Ce'leHHH oopa30BaHHll AK0 -nap HK°K2.nap 

paBBbl (0,49;!:.0,06) MO It (0,52;!:.0,09) MO COOTBOTCTBeHHOo 

OnpenengeTCH senH'l_HHa cpenBeil MHOlKeCTBeHHOCTH aapHJKeBHbl_X nHOHOB0 oopaayromHX..; 

_.,fll BMecTe c A K- -a : KK -napaua.- B Taonane 2 npaseneHbl sKcnepBMeBTan&Bhle_ aaa-qeaag 

. STOfl BellH'lHHbl B 3aBBCBMOCTSI OT HMnyllbCa HaneTaromeil 'laCTHUblo 

Taonana 2 

~(~SB) 4,0 6,8 - 8,0 

AK" 1,15 :!:. 0,07 1,6 :!:. 0,2 .. 
KOKO 1,64:!:. 0,08 1,7 ;!:.0,3 

K° K:!: 1,27 :!:. 0,09 2,78 ;!:.0,3 

OocyJKnaroTCH HMnyn&cable a yrnos~>~e xapaKTep"ncTaKH ~paaabtX '-qacTan a 17 -M~aoaos, 

conpoBoJKnaromax BX <>opaaosaaBe. YcTaaosneao, 'ITO npa paccM:aTpaBaeMblX saepraax oa­

pBOBbl B .cacTeMe neaTpa Mace rr p CTpeMHTCH coxpaaaTb aa~pasneaae csoero nepnona­

-qanpaoro ABBlKeHBll0 B TO BpeMSI KaK K -M93~Hhl COXpaHlllOT aanpaBneBHe ABB~eBHSI nep­

BH'lHOil 'laCTHllbt. 11Mnym.ca~>te B_ yrnos~>te pacnpeuene~mg A-rB~epoaos B K-1\.Ieaoaos 

3aBBCllT OT MBOlKeCTBeHHOCTH aaplllKeHBblX 'laCTBU0 oopaayiOWBXCB BMeCTe CO CTpaHHbiMH 

'laCTBllaMBo llaeTCll ~paBHeBl!e SKCllepHMeHTaJibRblX naBBbiX C paC'leTaMH no HeKOTOpblM 

<j>eHOMeHOUOrB'l.eCKBM MOAelfSIMo flonyqeao, 'ITO RaontonatomBi!Cll xapaKTep HMnyllbCHblX 

B yrnOBblX- pacnpeneneaall B CBCTeMe lleHTpa MaCe 17-p · AIISI oapBOHOB H K -Me30HOB 

MOJKHO Ka'leCTseaao oo~llCBHTh nonxonameil cMec&ro sapaaHTOB nepa<j>epa'leCKHX nBarpaMM, 

B KOTOpblX ooMeaaoli: -qacTauei! HBnne'rcn 6oaoa. 

Hay-qeabl pacnpeueneHBll_ no 'leTblpexMepaoMY nepeuaaitoMY BMnym.cy. b. OT HyK-
noaa - A,;.rnnepoay. YcTaaosneao, 'ITO nona peaKnHil, B KOTOpbiX A-rnnepoHbl HMeiOT 

' ·-

/). < 800 Mss/c, pasaa ~ 30% OT BCelt cooblTai!: _B OCTaeTCH .nocT<;>HHH_oil B wapoKoM 

BHTepsane saeprail nepBB'lBoro : rr -Meaoaa.- 3TH peaKnBB xapaKTepB3YIOTCll Mano,n. 

MHOlKGCTBeHHOCTbiO aapSilKGJIHblX llHOBOB ( ;s -0 HUH 2) 0 CBllbBOli: aCUMMeTpaeil_ yrnOBblX 

pac~peneneaali: A-ranepOROB B K .-Me3~HOB B' CaCTeMe neRTpa Mace rrp H oon&moli. 

senH'lHHoil HMnyn&ca sTax -qacTHll B Toil,JKe cacTeMe xoopuaaaT. YcTaaosneHo TaKJKe, 
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'ITO HMeeTCH - 20% cooblTail, B 

nea'l'pa M_acc ,-P OTHOCllTellbBO I 

llbl - npOH3B0nhBO. 3TH peaKIUIH X. 

nepenaaaoro aunyn&ca b.> 1200 

( D 8 > 2) It Mallo it BeiUI'IHBOJl HMI 

Mace 17-p • 11BTepeCllO OTMeTHOX:l 

B mapOKOM HHTepBane HMnynhCOB 

BaaaeM AK -nap HMeeT Belllt'IB~ 

800 MsB/c >.b.> 1200 Mss/c a Xl 

onachlBatomBx CBOilCTBa AK -nai 

Ha oeaose B3)"ieJJilll A. K0 -ru 

npe_neneBile nnocxocTeil poJKneaan 

K0 
-Me30BOB• Kos<P<!>HlllleRT acaM• 

MeTPHil B 3TOM pacnpeueneaHa,:-q 

CTBeBllOil -qeTHOCTH B CHnbltblX B3 

OocymuaeTCst Bonpoc oo o61 

np11 HMnynhce 6,8 a 8,0 faBle. I 

OOpaaytomHXCSI B STHX B3aHMOAe~ 

BO. nann A-rHnepoBoB, oopaay 

xonimtllx~aa nnpa yrnepona,· coc, 

caaae I.--rHnepoaa ( eM. pgc. 

B 'leTBepToil rnase npHBOA 

y-qaCTByiOT CTpaBHble -qaCTHllbl II 

flony'leBHble naHBble nO)lTB 

pacnanaromerocn aa A-rHnepo: 
. liOI 

'IecKH B paoOTe a snepBbte 

nosbtX pacnpeneneaail A-rBneJ 

AK0 -napbl.cnenyeT, 'ITO BO~MOll 

lloJta3b1BaeTC!~ cymeCTBOBI 

mee Bpeug STOT peaoaaac non1 

pasaa (1060±_30) Mas. 

nanee, B . STOM lKe paanel 

·cTBoBaBllR aosoro peaoaaaca c 

a '1°- -Meaoa.: 3TOT peaoaaac 

xoua ce'leRHH pomne_HHR 'lo -1 



SKCnepHMSilTOB no H3)"19HHIO oiSpaaoBaHHSI . 

C HMnynbCOY 4;0; 6,8 H 8,0 fas/C H of5cy­

BB8CTH nnR onpeneneaag ceqenafi ax reaepanaa. 

8,0 fas/c ce'leHHSI oiSpaaoaaHHSI AK0 -nap aK°K2.nap 

MIS COOTB9TCTB8HHO, 

MHOJKeCTBeHHOCTH aapSIJKeHHbiX llll0HOB0 oiSpaayiOIIIKX...; 

TaiSnane 2 npaaeneHbi aKcnepaMeHTafibHhie aaa'leHaSI, 

aaneTaromefi qaCTHUbi, . ..J 

TaiSnana 2 

4,0 6,8 - 8,0 

1,15 ±. 0,07 1,6 ±. 0,2 

1,64 ±. 0,08 1,7 ±. 0,3 

1,27 ±. 0,09 2,78 ±.0,3 

xapaKTepHCTHKH CTpaHHbiX 'laCTHU H TT -Me30HOB0 

'ITO npa paCCMaTpHBaSMbiX aHeprHSIX ISa-

coxpanaTb na~pasnenae csoero nepaoaa­

-Meaoal,I coxpaHRIOT aanpaaneHHe ABH>I'.eHHSI nep­

A-rH~eponoB a K-M:eaoaoa 

oiSpaayiOIIIHXCSI BMOCTe CO CTpaHHbiMB 

naHHbiX C paC'IeTaMH no HBKOTOpblM 

naiSnronmomaficg xapaKTep aMnynbCHbiX 

rr-p AnSI ISapaoaoa a K -Meaonos 

sapaaHToB nepa~epaqecKax naarpaMM, 

nepenaHHOMY HMUyfihcy- ~ OT HyK-

peaJtUHfi, B KOTOpbiX A-rHnepOHbi HMSIOT 

COISbiTHil: H OCTaeTCSI .nOCTOSIHHOfi B IIIHpOKOM 

xapaKTepH3YIOTCSI Mancil:. 

( -;; 
8 

-0 HnH 2) t CHnbHOfi aCHMMeTpHeil: yrnOBbiX 

1Tp H ISOfihiiiOfi 

Toll lKe cacTeMe xoopnHHaT. YcTaHosneJlo TaKJKe, 
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'ITO HMSeTCSI 20% COISbiTBll, B KOTOpbiX A-runepoHhi BhineTaiOT snepen B CHCTeMe 

neaTpa M_acc .,-P OTHOCBTenhHO aanpasneHHa ABBJKeHBB nepBB'IHOil:_ 'lacTHnhl, a K -Meao-

Hhi - npouaBOfibHO, :3TB peaxnau xapaKTepuayJOTCB ISom;mol! senaquaoil: '!eThipexMepHoro ___ _ 

nepenaaaoro aMnyfihca ~> 1200 MaB/C0 ISOnblllOit MHOlKBCTBSHHOCTbiO aapSilKeHHbiX IIBOHOB 

( n.> 2) B Manoit BBIIH'IBHOit BMnynbCa A-_ranepoHOB B K-Me30HOB B CHCTeMe neHTpa 

Mace rr-p •. J1HTepeCHO OTMSTH~bt 'ITO aTa AMSI COISbiTBfi TBKlKe OCTaeTCSI UOCTOSIHHOfi 

B mapoxoM BHTepsane HMnyfibCOB nepBB'IROit 'IBCTHilbi. OcTafibHaa qacTI. p~axnali c·oiSpaao­

BBBReM AK -:nap HMeeT sen:zqaay 'IBTbipexMepaoro nepenaa~oro HMnynbca B npenenax 

800 Mss/c >. ~ > 1200. Mss/c a xapaxTepHayeTCB npoMeJKyTO'IRhiMH aaaqeaHaMH sena'!HH, 

oiiBCDiaaromax csoilCTBa AK -nap, 

Ha ocaose aartenua A K0 -nap npa HMnyfibce 6,8-8,0 fss/c nocTpoeno yrnosoe pac-· 

npe_neneHHe nnocxocTeit poJKneHHB· A-runepoaoa OTHOCBTenbHO nnocxoCTB polKnenHR 

K 0 -M930ROB, Koacjl4JHUR9HT BCHMMeTpHll (A ~0,07 ±,0,1:.!) rOBOpBT oiS OTCYTCTBHH. aCHM­

MeTpHH B STOM pacnpeneneaaa, :qTo·, B caoro oqepefib, yKaabiBaeT aa coxpaaenae >~pocTpaa­

CTaeaaol! 'IBTROCTH B CHnbHbiX B38HMOJ:IBfiCTaHSIX. C yqaCTHBM CTpBHHbiX '!aCTHU/
9/ 

01ScyJKJ:I89TCB BOUpOc 00 oiSpa~OBBHHH CTpaHHbiX qaCTHU B rr-C -B38HMOAeii:CTBHSIX' 

npa aMnyfibce 6,8 a 8,0 faa/c. HaAneao, ~:o ceqeaae .oopaa~osaaaSI AK0 a_ K° K"-nap, 

oopaayiOIIIBXCB B aTHX B3aHMOA9ii:CTBHSIX, paBHO ( 4,~±,0,6) MIS H (1,9±,0,5) MO COO'I·BeTCTBBH· 

no. nong A-runepoaoa, oopaayroiiiBXCH BO BTOPH'IHblX nponeccax; OT BCeX A-'laCTBil, Bbi­

XOJ:ISI!IlHX~ sa anpa yrnepona, cocTaBnSieT oxono (30- 40) %. B aTofi JKe rnase naeTCa onH-

canHe ~--rHnepoaa ( CM, pac. 1) , anepBhte o6aapyJKeHHoro B MapTe 196U rona. 

B 'leTBepToil rnaae npBBOAHTCSI peaynbTaThi noHcxa peaoaaacoa, a pacnane. KOTOphiX 

yqaCTBYJOT CTpaHHbi9 'laCTBUbl H y -KBBHTbi, 

nony'!eHHble ABHHble UOATBeplKABIOT cymeCTB8BaHHe peaoaaaca c Maccol! ~ 1700 Maa, 

pacnanaromeroca aa A-rsnepoa a K0 -Mea on~ :3TOT peaoaaac IShin npencxaaaa TeopeTH-
/(0/ r 1111 · 

'leCKH B paiSOTe B snepBbte oiSaapylKelt axcnepaMeHTafibHo B .PaiSOTe • 11a BHAa yr-

noBbiX pacnpeneneltail: , A-ranepoaoa, saHThiX aa oiSnaCTu peaoaaaca, B cacTeMe noxoa 

AK0 -napbi .cne.nyeT, 'IT~ BO~MoJKHoe aaaqenue cnaaa pasao 1/2. 

noK83biB89TCB cymecTBOBanae peaonaaca B CHCTeMe .IIBYX K 0 -Me30HOB. B HBCTOSI-
. - . lt2/ . 

mee apeMB STOT peaoaaltc no.nTsepJKnen ao MHorax .npyrux pa60Tax • Macca peaoaaaca 

pasaa (1060±,30) Maa • 

nanee, B aTOM JKe_ paanene UpBBOAHTCSI SKCnepHMSltTa~Hbie .IIOKa3aT<>fibCTBa cyme-

.CTBOBBHBH Hosoro peaoaaaca c MaccoA ~ 1680 Mas, pacnanaromeroca aa A-rHnepoa 
0 .• • /13/ 

"~ -Meaoa.-:3TOT peaoaaac npencxaaaa B.n. 11o¢~ aa ocaoae aaangaa noseneaua 

xona ce'leHHB polKJ:Ie.nua .~0 -Meaoaa a peaxnHH K-p~A~0 
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A 7]0 
- peaoaanc o6aapyJKeit aa ocaoBe · aaaUH3a co6b1Tai!:, B KOTOpbiX COBMeCTao c 

.. A -rauepoaoM aa6monanacb XOTst_ 6bl onaa srieKTpoa --no3aTpoaaas napa OT x:oaBepcaa y -;s:Baa­

Tos, reaepapyeMblX B TOM lKe B381!MOA~i!:CTBKIIo p acupenenelllle IIO s<!J<!JeKTIIBHblM MaCCaM 

KOM6WilHi!:. -A-ranepOHOB H Y -KB8HTOB . ( CM. pl!C. 2). · X8p8ttTepl!3yeTCH JXBYMK MB.ltCKMY­

MaMl!~ llottS3blBaeTCst, 'ITO nepBbli!: MattCKMYM B o6naCTK· MAy .. (1150-1200) MsB o6staaa. 

CBOBM npoacXOlKJXelll!eM l:o -rauepoay, a BTopoi!:, B o6naCTl! MA • (1300- 1400) MsB, no-· 
• . y 

cnyJKKn ytt.a3aHBeM aa o6paaosaaae aoBoro peaoaaaca Ar/0 c Maccoi!: 1680 MsB. llpx-· 
.J . 
BOJXaTCSI_lXO!t838T9nbCTB8 TOr01 'ITO BTopoi!:_UK!t Henb3SI'OObHCHKTb ltKHeMaTH'lOCKHM OTpalKe-

HII9M H3B9CTIIblX y:a<e ranepOHRblX pe30HaiiCOB B pacnpeneneiiiiH UO s.<P<PettTIIBIIblM MaCCaM . . . 

A+y -ttoM61!HaUHi!:. B nonb3y cymecTBOBaaas Ar/0 -peaoaaaca roBopaT TattJKe aMIIynhcaoe 

pacupeneneal!e Y .-ttsaB-ros, B3aTblX ua o6nacTB M • (1300-1400) MsB, B na6opaTop­
• Ay 

aoi!: Cl!CTeMe ttoopnKnaT. Oao OTUH'IaeTcs OT. pacnpe.lieneaai!: Y. -ttBaliToB, nony'leHablX upu 

pacnane .,0 -Me30HOB ll l:~ranepOHOB1 ll He ~pOTBBOpe'IHT o:a<itnaeMOMY !JMIIYllbCBOMy 

pacnpeAeneni{IO (}'. -ttBaHToB OT pacuana 'lo -Meaoaa. YrnoBoe pacnpeneneaBe A-rBne-

poaoB B3 o6naCTa BToporo nl!tta B pacupeneneaaal! MAy B CBCTeM~ UOKOSI. ArJ0 , uepe-

. C'li!Taaaoro B CIICTeMY IIO!tOSI Ay • , yttaab1BaeT aa To, 'ITO cuBa sTore peaoaaaca, no­

paBea 1/2 (eM. pxc. 3). CymecTBoBaaae A•t -peaoaaaca uoa:a<e oblno non-Bl!JXl!MOMY1 
.. . . . . . /14/ 

rpyunoi!:_aMepB!taHCXHX_cPB31!1tOB JXpyrl!M MOTOJXOM TBep:a<neao 

llpBBOlXSITCH pe3yl1bT8Tbl IIOHCtta paJXBSili!ORHblX lt8HSUOB pacnana pe30RaHCOB C Y'!aCTB-
o . •, . . 

eM K -M930HOB. llotta3blBS9TCSI, 'ITO aaonronaeMbli!: Ull!t B pacnpenenemrl! s.P.PeK't'BBHOi!: 

MSCCb1 M "'· B oonaCTB K*· (730) -peaoaaaca MO:a<HO OObHCHBTb KBH9MllTB'l9CKBM OTpa-
KT . * . :a<eaaeM peaoaaaca K c Maccoi!: 890 Man. 

0cHOBIIble BblBOJXb1 AHCCepTallliB 

1. YcTaaonneao, 'ITO c ysenB'!eaBeM· i!MIIYnhCa uepBB'IIIOro rr- -'M':aoaa ceqeaae 

pO:a<JX91111Sl K0 -Me30HHblX nap o blCTPO pacTeT UO OTaomeHBIO It. Ce'leHBIO ot5pa30B8RiiSI 

AK"'-nap. 

2~ BnepBb1e sttcuepBMBHTe.nba·o ycTaaoanea <l>att-T .MHo:a<ecTneaaoro ot5pa30Baims c-rPaa­

HblX '!aCTBil. Ce'leHBe o6pa3oBaaa~ 6onee '!eM JXBYX CTpaRHblX 'laCTBil aai!:neao.paBni.IM 

_to Mtto. 

·3. BnepBble aa6monanocb po:a<neaae aapHJKeaaoro aRTaranepoaa - l:-

4. no:r::aaano, 'ITO peattmra. c o6p~30BaaaeM AK K KK -nap upa pacc:MaTpKBaeMblx 

BM!IYnbCaX B OCIIOBIIOM HBUKIOTCSI MIIOrO'laCTII'IIIblMll •. Cp9JXRHH Mll~:a<eCTB9HHOCTb sapa:a<ea-. 

HbiX ij;aCTBil1 o6pa3yiOIDBXCH BMeCTe. CO C'l'PaRIIb1MB. '!aCTBilaMB; 3aMeTHO M9Hbme BX MHO:a<e­

CTB9HROCTB BO B38HMOJX9i!:CTBBSIX 6e3 o6p830BaHBH CTp811RblX '18.(\TIIll. 
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_ 5. YCTaaoBneao, ·qTo B " i> 

B CBCTeMe Il911Tpa MaCe . CTp9MHTCS 

:a<eaa.s, B TO BpeMa ttatt K -Meaoa 

BB'laoro "- -Meaoaa. 

6. llotta3aao, 'ITO upa uepexc 

TBil) tt npyroMY (c 60llb?IHM '!acn' 

6apBOROB II K-M930ROB M9HHeTCl 

y _ ltOTOpbiX 'lllCTI!Ilbl BbtneTaiOT paE 

·uepBB'lR,Oi!:, a aMIIynhCHble pacnpe~ 

UblMB 3Ha'l9HBHMII BMnynbC8 B Ci!C 

7. Hay'leRbl pacupeneneHBa 

ayx:noaa A -rauepoay. Y cTaROB1l 

AK -nap, KMeromax aaa'!eaas !:J.­

meM '!acne coll~>tTall paBaa ~ 309 

pOKOM BRTepBane saeprali nepBB'l . 

8. CpaBHeHBe sttcnepaMeaTa 

B3aBMOA9i!:CTBIIRX UpB paCCMaTPBE 

lll>IMB no nepa<Pepa'leCKOl!. MOJXena 

aoli BKIISA B o6pa3oBanae A K • 

HBUSI9TCH CTpaRHall 'laCTI!Ila1 a II 

9. CTaTBCTB'l9CKaH MOJXenb 

TaTOB IIO o6pa30BaRH10 CTpaRHhiX 

saepranx.c ee noMombiO ynaeTCi 
naaabli!: nponecc. 

10. ·llpH 1!3y'leRBII CneKTpa· 

:a<neaae.cymeCTBOBaHBH'peaoaaac 

· 11. BnepBble ycTaHoBnea <P 

K
0 

-Me3ona a·aMeromero Macey 
I 

12. BnepBbie attcnepaMeiiT~ 

naromerocs aa A-rauepoa a : 

B30TOIIH'IBCKal!. cnaa • T = 0 , em 

0CHOBRhi9 A8HIIbl9 1 BOID9AII 



11a ocaose · aaa1!llaa coobiTull, B KOTOpbiX c;osMeCT!IO c 

obi OA!IS anexTpOH ·-n03UTpOHliSSI napa OT KO!IBepCHU )' -KBSll-

lauM0119liCTBBUo PacnpeAeneliUa no acjlcjleKTBBIIbi.M MSCCSM . 

( CM. puc. 2) · xapaltTepB3)'eTCSI AB)'Mst MSltCBM)'­

MaltCBM)'M B oonaCTU· MA .. (1150-1200) Mas 'ooSI3all y . 
a sTopoll, s oonacTu MA • (1300- 1400) Mss, no-· 

.)' 

pesoHaaca 111)0 c Maccoll 1680 Mss. llpu-

_nux 'Hellh3sl' OOl.SICIIBTb XRH9MSTB'I9CKBM .dTpaJKe­

B. pacnpeAeneHuu no s_cjlcjlex'l'llBllbiM MaccaM 

leCTBOBSliBSI 111)0 -pe30lla!IC8 I'OBOpUT TSK2K9 UMD)'JibC!IOO 

MA- (1300-1400) Mas, B naoopaTOp­
.Y 

oT. pacnpeAeneHull Y. -xsanTos, nony'IeHllbiX npu 

liE! npOTUBOpe'IUT 02KBAS9MOM)' I!'MnynbCHOM)' 

'lo -Meaona. Yrnoso~ pacnpeAeneliUe A-rune-

MAy B c_ucTeMe no:Kosl .· ~0 , nepe-

,t_YXS3biBaeT liS TO, 'ITO Cnllll aTOI'O p930liSHCa, no-

• CymecTsoBaHue ATf0 -peaoaanca noaJKe ohlno. noA-
. /14/ 

cjlU3BXOB APYI'HM M9TOAOM 

p~AD:anuoHHbiX xaHanos pacnaAa peaoaaacos c )"'SCTa­

'ITO liSOil~AaeMbill nKX B pacnpeAelleliBH acjlcjleXTUBHOll 

M02KHO ofS1.uCliUTb XUH9M8TU'I9CKBM O'l'pa-

~enue1i BMDym.ca nepBB'IliOI'O rr- •MeaoHa ce'lellue 

no OTaomellll~ X Ce'IeHuro oopaaoaaH~ll 

YCTSIIOBileii cjlaxT .Mli02K9CTB9llll0~0 oopa30BSHBB CTpaa­

oonee 'I eM AB)'X CTpaiiiibiX 'laCTBil HSllAGIIO, paBIIhlM 

3Spli2KeHIIOI'O aHTBI'IlUepOHS - ~-

oOp~aosaHBeM A K 11 KK -nap npu pacc;:MaTpusaeMbiX 

MIIOI'O'IacTil'lllbiMH. · CpeAHSISI MIIOJKeCTBeHliOcTb aap!12Kell-

. CO CTPSIIllbiMil .'IaCTBilaMil, 3aMeTHO M9Hbme BX MliOJKe­

Oopaaosa!lll st CTPSHllbiX 'IBC:Tilll. 
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5. YCTaiiOBileHo, ''ITO B fT- i' -B38UMOAellCTBHSIX npu BbiCOXHX aaeprustx oapUOllbl 

B CllCTeMe neHTpa Macc.cTpeMSITCSI coxpaHBTb aanpasneaue csoero nepsoaa'lam.aoro ABU-, 

JKeHBs. B To. speMSI xax K -Meaollbi, s ocaosHoM, coxpaamoT aanpasneaue ABUJKeHBSI nep­

Bil'Illoro rr- -Meaoaa. 

\ 
6. fiOXS38HO, 'ITO Dpll nepeXOAe 0T OABOI'O Kallana peaxnull (c MBilbiM 'IIICllOM 'laC-

Tilll) x AP)'rOMY (c oOilbmuM 'IIICIXOM "'aCTIIIl ) BUll HMD)'n&CllbiX 11 ~nosbix p~cnpeAeneaul! 
15apllOIIOB B . K-M930HOB M9BSI9TCSI • B )'rllOBbiX pacnpeAell9llllSIX nOSIBilSieTCSI AOIXSI COI5biTIIH, 

y _xOTopbiX 'IB.CTl!nbi BbtneTa~ pasl!osepoHT!IO B paaable cTopollbi oTaocnTen&ao aarrpasneaust 

·nepBB'IH.oll, a llMD)'IlbCHbie pacnpeAellellllSI xapaxTep113Y~C~ 15~1lbll1HM 'III<;llOM 'IaCTUil C Ma.:. 

llbiMB 3!1a'le!IBSIMU UMttyJibCa B CUCT9Me neHTpa MSCC rr-p • 

7. Hay'Iellbt pacnpeAeneHBSI no '19TbtpexMepHOMY rrepeAaHHOMY HMnyn&cy A OT 

li)'KllOBa A -runepoey. YcTaliOBileno, 'ITO. UMe,eTCSI ABe rpynrri.t peaxnnl! c oopaaosaH116M 

A K -nap, BMeromux aaa'Ie!IBSI 

ll19M 'IHClle COI5biTBll pSBHa 

A-< 800 Mas/c.u A > 1200 Mas/c, AOnst KOTOpbtx s o&-

30% ll ~ 20% COOTBeTCTB6HHO B OCTaeTCSI nOCTOllliHOH'B WB-

pOXOM BBTepsane allepi'IlH nepBB'IliOI'O fT-. -M930Ha. 

8. CpasHeHBe sKcrrepuMe!ITan&llbiX AaHHbiX no ol5pasosaauro cTpaHHbiX 'laCTBU s rr-p 

B3SIIMOA9liCTBUSIX IIpB paCCMaTpliB89Mb!X aiiepi'liSIX C T90p9Tli'I6CKIIMH Kp11BbiMH0 • pa.CC'I,BTaH­

IIblMB no rrepucjlepii'Iecxoll MOAellll c OAIIO'IaCTH'IHbiM ooM:eHOM, yxaBbtBaeT aa To,· 'ITO ocHoB­

aoll BXna)l B oopa30BSH!le A K -nap BHOCSIT AD:arpaMMbl,. B -K~TOpblX o15Mei!HOH 'IaCTIIUell 

ID31lSI9TCSI CTpaHHSSI 'ISCTnna, a npu oopa3~Ballllll KK-rrap - rt -Me30ll. 

9. CTaTBCTU'Iecxast MOAenb .aerrpiii'OAHa AllSI ol5bstcaeauSI axcrrepnMeHTallbllbiX pesyn&­

TSTOB no o15pa30BSHBIO CTpaHHblX 'IBCTBil B rr- P -B3aUMOAeiiCTBIISIX IIPII paCCMaTpliBaeMb;X 

aaepriiSIX0 c ee 'noMomb~ ·yAaeTCSI nony'IIITb nuw& cpenHne B9liH'IHHbl, xapaxTepusyromue 
Aa!IHbill rrponecc. · 

10 •. fipu HBy'IeHIIH cneKTpa· acjlcjleKTUBHbiX Mace A- n K 0 :-'IaCTHU nony'leHo rroATBep-. 

2K)leane. cymeCTBOBallllH'pesoHaaca c Maccol! ~ 1700 Mas. 
't' 

: 11. Brrepsbie ycTaaosnea cjlaxT cymecTsosaHnSI pesoHaH_ca; pacrranaroliierocSI Ha ABS 

K: -Meaona u·uMe~mero Macey (1060±_30) M:;is. 

12. Bnepsbte aKcnepnMeHTan&Ho ·ycTaaosnea cjlaxT cymecTBOBaHBSI pesoHaHca, pacrra-

AaromerocSI aa A-runepoa n 7J0 -Mesoa. Macca aToro pesoaaHca pasHa· ~ 1680 Mas,. 

U30TOHU'IeCKHll cnuH T=0 , CIIBH J=\-1 

. . . "' /4,8,15-26/ 
OcaOBHbie ABHHbie, BoweAwne B AuccepTanu~, onyunuxosaHbi B pal5oTax • 
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Psc. 1. «Parorpacjlss B: cxeMa oCSpaaoa~B!l B pacna.tta i- · -ranepoaa. 
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