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3HEPrETHqECKHE CnEKTP~ 
H YrnOB~E KOPPEn.RllHH qACTHll 
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HanpaBneao B JK3Tcll 

HBC'I'B'J'YT ljiB3BJ[J( AH I'pySBBCB:Oll CCP. 
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B llaCTOSIJilel pa60Te npaso.QII'I'CSI OJtOJI'IaTem.aue peaym.TaTu accne.QOBAIIIIII cnerrpos 

aaperacTpapoaaBKNx weTO-

.QOM MarBBTBNX xaMep B&m.co!la s ny~ax aeiTpanbBNX ~aCTBn callxp~30TpOIIa 06be.llB

Helllloro BIICTBT)'Ta SI.QepBNX accne.QosaBBI. 

no cpasaeBBIO c .Q811Bb!MB, CO.QeplKIUilBWBCII s npe.QN.QymeM coo6meBU
11 I no aTOM)' 

sonpocy, npa aasepmeBIIa o6pa60TXII o6'1.ew MaTepaana no 

}94 C06biTBSI, B.Q&BTBcjlllD.BpOS8JIBbiX nyTeM nposepXB XBB&M8TB~ecxoro COOTB&TCTSBII K!1 

pacna.Qy V O -c06biTBA, y KOTOpbiX O.QIIa BnB ooe 38pSilK&BBble ~aCTBD.bl BMeiOT BMD)'llloC 
0 0 

P:Sl00 Mas/c • .Uo6asneaue aTBX K.1-pacna.QOS X 200· K.,-pacna.QaM, B.Q&BTBijlBD.BpOBaB-

IIbiM paaee no B3M&peBBIO OTBOCBT&llloiiOA nnOTIIOCTB no~epii&BIIII cne.QOS ~8CTJUt C JIMIIY--

COM p :S 80 Mas/ c, DOSblCBnO ltonB~eCTSO K 0 -paCD&.IlOS nepsol Sbl60pXIIX} .QO 894 COObl-
e3 

TBA. 3To noasonano aaM npoaaeeCTB nOCTpoeaue aaepreTu~eCKBX cneltTpos anexTpoaos B 

pacnpe.lleneaaa yrnos paaneTa uelK.IlY aneKTpOIIOM a rr -MeaoJIOM .QnH cny~aa, xor.Qa rr 

N&30IIbl ljlBKCBpOS811bl S Y3KOM aaepreTB'I&CKOM BIITepsane, B TeM C8NblM C.QenaT& 6onee 

ll8.1l&lKBYIO B CTpQ.ryiO nposepxy sapBaiiT8 pacna.QBOrO S38BMO.QeiCTBBIIo nOCTaiiOSXa Onb1T8 
0 

B ycnosus OT6opa K.s-pacna.Qos s na6opaTopaoa cacTewe no.11po6ao onBcaabl B aamel 
Ill o a 

pa60Te • CyMMapllaSI npBM&Cb s K.1 -pacna.Qax nepsoll sbl6opxu OT K.~- B K .. + .. -,o _ 
pacna.QOS COCT8SnlleT 8-4%. KpoMe TOrO, Cpe.llB pacna.QOS, B.Q9BTBcjlllD.Bp0S811BblX nO B3Mepe-

0 
BRSIM nnOTIIOCTB no'lepB9HBSI 1CO.Il9plKRTCSI 7-8 nap .UanBTD.8 OT pacna.Qa K srrO , y KOTOpbiX 

MOr 6b1Tb B.ll9BTB~BUHpOS811 TOIIbKO O.QHB R3 aneKTpOIIOSXX}• 3acnepBM9HT8nbllble pacnpe.Qene

HHSI ucnpasneabl TOIIbKO aa sxna.Q OT nap .UanaTD.a. 11cnpasneBJie 6blno c.Qenaao D)'TeM sbl~

TaiiHSI H3 31tCn&piiM9BT8nbllbiX pacnpe.QeneBBI COOTseTCTS)'IODliiX pacnpe.lleneBBil .QnSI B.QeiiTB-

ljlBD.8pOS81111biX S OnbiT& 29 nap .UanBTD.80 XOr.lla lt8lK.Il8SI B3 nap npBIIBM&n&Cb 3a 

nan. 

TeopeTa~ecxlle (pac~eTIIble) pacnpe.QeneBBs n~ellbl c y~eTOM ycnosal! OT6opa a 

Bll9HTRijlBit8D.BB 

X] BTopyiO Sbl6opKy COCT8SIIBIOT 16U • K !s -pacnanos, Bll&BTBijlBD.BpOB81111biX no B3M'ep11 
IIBIO nOTepb aaeprBR paCn&llHbiMB ~8CTIID.8MR npR DpOXOlKI19HBII ~epe3 CSIIBD.OSyiO nnaCTBIIBy l{ 

XX} /2/ 
11neiiTBijlRit8D.BII nap .UanBTD.8 onBC8118 S pa60Te • 

8 



sa aneKTpOBBOI Bbi'IBCIUlTellbBOA MAUlllBe B I!p9ADonOlKeJIBB1 'ITO ojlopMciJaKTOpbl DO CBIXbJIOMf 

B3ABMOA81CTBBIO Be 3aBBCBT OT saeprBB f1 -Meaosa. 

Peayn&TaTbl ODbiTa 

8 Ta!SnallaX 1a B 16 B sa pac. 1 upe.QCTaBn&Bbl SKCDepBM&BTa1XbBbl9 B TeopeTB'I9CKB9 

cneKTpbl 
f1 -Me30BOB B sneKTpOBOB B pacupeAen&JIBB yrnoB paaneTa STBX 'laCTBllo nyBK-

TBpB811 nBDB B8 pBC. 1 COOTBeTCTBYeT TeopeTB'I9CKOMY pacnpe.QenellBIO .!lnB V -BapBaBTa 

pacnaABOrO B38BMOAeACTBBB. npaBe.QeBBble B TAOn&lle B B8 pBCYBKe omB151tB B3MepeHBB 

BJtnJO'IaJOT TOIXbKO cTaTBCTB'Iecue OTJtnoBellBSI. TeopeTa'leCJtBe pacnpeAenellBB uocTpoeBbl 

R8. OCBOBe 672 BCDbiT&BBA. 

Ta!Sn. 1a B 16 B pac.1 (cM.CTp.8, 10) DOU3b1BaiOT1 'ITO B XopomeM cornaCBB C ODbiTOM sa• 

XOABTCSI TOIIItKO B&JtTOpBbiA BapBABT B34BMOAeiCTBBB. 3&a'lellBSI ojlopMojl&ltTOpa &.. AnSI DBTB 

aBTepBanoB saepraa 

TRA B lt4lKAOM R3 STBX 

MBpOBABBbiX B8 100%) 1 

i\ E (MsB) 

140 - 166 

166 - 192 

192 - 218 

:.118 - 244 

244 - 270 

rr -Meaosa, onpeAeneBBble Jtalt 'laCTBble OT AenesaSI qacTOT cot5bl

aBTepBanoB AnSI sJtcnepsMeBTan&soro a pacqeTsoro cneltTpOB (sop

upaBeA&Bbl B Tat5nane 2. 

Ta6nsna :.1 

I & .. 1
1 ' .. 

3,6 :t. 2,1 1,9 :t. 0,6 

1,8 :t. 0,7 1,4 :t. 0,3 

1,02 :t. 0,20 1,01 :t. 0,10 

0,95 :t. 0,12 0,97 :t. 0,00 

0,96 :t. 0,08 0,96 :t. 0,04 

nps oupeAeneDB B&nB'IRBbl g., npeAnonaranac& CP-BHBapaaBTBOCTb pacnanaoro 

B3aaMoAelcTBHB. Eciiil nony'leBBYIO aaBRCHMOCTb ojlopMciJaltTOpa g., OT sseprRR rr -

M930BA npellCTABRTb B BRAe 

& .. ·1+>.£ El , 
rAe 

q I eCTb ltB41lp4T '19Tblp9XRMDYn&Ca1 nepeAABBOrO nenTOBBOA nape, TO AnSI ltOScpojlB-

llB9HT4 A nonyqaeTCB 3B4'19RB9 

>. - ( 3,0 ~ ;,.g ) . to-2 
• 

4 

• 

~ !~' 

'~I I 

'4 
I' 

;}! 
I 

···~\' 

li!~ 
.,~··: ,, 
I 

Kalt BB.IlBO B3 Tal5n&llbl 2 1 ojlopMciJall:Top &.. cna6o 34BBCBT OT 9B4 

XapaKTep aaBRCBMOCTB - MellneBBoe yl5b1Bal1Jle ojlopMciJaKTopa c pocToM s 

cornacyeTCB C upa6n&lK9BBOA T&OpeTB'I&CitOA Oll9BKOA1 CAenaBBoA B pa 

Dp9ADonOlK9BBB 0 TOM1 'ITO ojlaabl rrK -B3aBMOAeRCTBBB ODp&AenBJOTCSI I 

rr K -peaollaJlcOM c Maccoa M • 891 MsB. Asanora'IBbiA xapaltTep aaBac 

Top;
4

,
5
J .. OT saepraB r -Meaosa ycTaBoBnes npa accneAOBaBHB Ko. 

eS 

TaX • 

B BM&IOIIlBXCSI pai50Tax no accneAoBasaJO TpeX'IACTB'IBblX nenTOBBbl: 

30BOBX) Tall:lKQ aa!SnJOAesa cnaoall 3aBBCBMOCTb ojlopMojlaltTOpa &.. OT l 

sa, OABaKo B STBX pa60TaX AnSI JtoscpojlanaesTa >. nony'leBbl JtaK non! 

B OTpBllaTem.Bble aBa'leBBB. noaTOMy DpB AOCTBrByTOA TO'IBOCTB B3Mepe 

clllu: cneKTPOB 'lACTBil B yrnoBbiX xoppenSilliiA B K.1-pacnaAax, no-BRill 

C'IBTaTb TB9pAO yCTaHOBneHHbiM0 'ITO ojlopMciJa!tTop i,. yobiBaeT C pOCTOII< 

'iT06bl npoBepaT&, aen&aa na cornacoBaTb pacqeTBble (TeopeTB'I9! 

l1nB S - a T -BapaaHTOB B34BMOAeAcTBBB c sKcnepaMeBTan&HbiMB Adl 

BBB 34BBCBMOCTB ojlopMqJaltTOpOB &s B g T OT SBeprBB rr -Me30Ba0 B 

Ill 150Te oblna npo.QenaBa cneAyiOWaSI MO.IlBojlBII:AilRH paC'IeTBbiX pacnpeAan• 

B nepBOA BbiOOpKe K! -paCDBAOB • .nnll TeopeTB'I9CitRX CDeltTpOB0 COC 

TBBHbiM ll:OBojlBrypallBBM0 DO TpeM SBepreTII'IeCKBM BHTepBanaM DOA!SBpan: 

ojlopMojlall:TOpOB &
8 

R gT 1 XOTOpble DpBBOABnB K COBnaAeHRIO TeOpeTB' 

r -Me30BOB CO CD81tTpOM1 sa!SnJOAeBHbiM Ba ODbiTeo 3aTeM C y'l&TOM B8 

30M 3aBHCBMOCTB ojlopMciJaKTOpOB OT 9HeprBH rr -Me30Ba BBOBb Bbl'IBcnH 

TpOROB R pacupeAeneas yrnoB paaneTa STHX qacTan. Cpaaaeoe MO.IlBojll 

'leTBblX pacnpe.QeneBJlA C COOTBeTCTBYIOWRMR SltCDepaMeHTAnbHbiMR paCn) 

Bonano TOI".Il& C.QenaTb BbiBOA 0 TOM1 'lTO AAlKe DpR yqeTe 3aBBCHMOCTR 

ssepraR tt -M830HOB CJ:angpBbll B TeH30pHblll aapRBHTbl He npOXOASl.T I 

able BapRaBTbl B3aBMOilellcTBBll. B 'laCTa aunJO'IeHBSI o cKangpaoM Bapa 
•. /4 7 8/ 

BOBblll BbiBOll DO cp&BB9BBIO C RMeBWRMBCB TOrAa paoOTAMR 
0 1 

ItO 

paCil4110B. 

Bnaro.Qapa ysens'le&JO cTaTRCTBitR K!1 -pacnaAoa, aTOT BbiBOA 

pat50Te DOATB9plK,Il49TCSI nyTeM paCCMOTpeHRSI SHepreTB'IQCitRX CDell:TpO! 

pacnpeAenenll yrnoB paaneTa rr -Meaosa • sneJtTpona, KorAa saepra~ 

ljulKCRpOBABB 8 BBTepBane ~E• 231-270 MsB (:.188 K:3 •COObiTBll) B B 
0 

244 .. 270 MM (212 Kes- co!SbiTBil), YK834BBb19 pacnpeAeneBBll AnB RCTB 

paCD&.IlBbiX 'l&CTBD npellCT&BneBbl B Ta!Sn. 3 R 4 B Ba pac.2 R 3 ( CM• CTp. 

nyBitT8pOM DOJta34Bbl paC'IeTBble pacnpeAeneBBll Ana BeKTOpHoro BapBo 

x) /6/ 
CMOTpa, saupBMep, o6aop • 

5 
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:TenbKOII MSWKKe B np&AnOOOJKeKBB0 'ITO 4lopMcllaKTOpbl no CBIIbKOM)' 

acsrr OT aaeprBB rr -Mesoaa. 

Pesyn&TBThl onbiTa 

6 a aa pac. 1 npeACTasneBbl a~:cnepBM&BTBIIbBble B TeopeTB~ecJ:ae 

B aneJ:TpOHOB B pacnp&A&n&BBB yrnos pasneTa STBX ~8CTBn. nyaJ:

J COOTBeTCTBYeT TeopeTB~&CKOMy pacnpe.[l&n9BBIO AnSI V -B8pB8BT8 

TBBB. npBBeAeHHble B T86nBne B B8 pBCyHJ:e OWB6J:B B3MepeBBSI 

cTB~ec~:ae OTJ:nOBeBBs. TeopeTB~ec~:ae pacnpe.[leneaas nocTpoeBhl 

II. 

(cM.CTp.8, 10) nOJ:83biB810T0 'ITO B XOpOW8M cornaCBB C OnhlTOM Ba• 

Hhlll sapaaBT B38aMO.!I911CTBBS. 3aa~eBBB «j!OpM«jl8J:TOp8 gT Anll nsrra 

rr -Mesoaa, onpeAeneBBble 11:81: ~aCTBble OT AeneBBB ~aCTOT co6bl

aBTepsanos 11nll a~:cnepBMeBTallbaoro • pac~eTaoro cneJ:Tpos (aop

npBBeAeBhl s Ta6nane 2. 

Ta6nana --
I gTJI 

3,6 :t. 2,1 

1,8 :t. 0,7 

1,02 :t. 0,20 

0,95 :t. 0,12 

0,96 :t. 0,08 

:t 

gT 

1,9 ±. 0,6 

1,4 :t. 0,3 

1,01 ±. 0,10 

0,97 :t. 0,06 

0,96 ±. 0,04 

senu<~aahl g T npeAnonaranac& CP-aasapaaaTBOCTb pacnaAaoro 

n~eBHyiO 38BHCHMOCTb «jlopM«jlaJ:TOp8 KT OT aaeprBB rr -

BB.!Ie 

g -1+>.£ 
T E2 

" 
'leTblpeXKMnyllbC81 nepeASBHOrO nenTOBBOli nape, TO AnSI J:OafiJ4lB-

3H8'1eBBe 

>. a { 3,0 + 5,5 ) • J0-2 
- 4,0 • 

4 

I# 

·,, 

v 

J
·-~ 

' 
·,i 

: 

Ka~: BlfABO B3 Ta6nunhl 2, «jlopMcllaKTop IT cna6o aasacBT OT aaepr•• rr -Mesoaa. 

XapaKTep aasucur.cocTB - MeAnellBoe y6bi.BBBBe ljlopM«jlaJ:Topa c pocTor.c aaepruu rr -Meaoaa

cornacywres c npB6nBJKeaaoll TeopeTa~ec~:oll oneBJ:oll, CAenallBoll s pa6ore181 aa ocaose 

npeAnOOolKeBBB 0 t'OM1 ~TO «jl83hl rtK -B38BMOAeliCTBBB onpeAenSIIOTCSI npeBM)'WeCTBeBBO 

rr K -pesoBaBcOM c Maccoll M a 891 Mas. AaanorH'IBblll xapai:Tep 38BHCaMOCTB «jlopM$811:-

Topa g OT sllepraa 
/4,6/T 

.. -Meaoaa ycTaaosnea npu accneAOBaBHa K!
1
-pacnaAos s pa6o-

Tax 

B BMeiOmBxcs pa60Tax no BccneAosaaaiO Tpex~aCTH~BhiX nenTOBBhlX pacnaAos K+-Me
x) 

30HOB T8KlKe B86niO.[IeH8 cna6as 388.HCHMOCTb «jlopMijl8J:TOp8 gT 0T SHeprH.H rt -Meso-

aa, OABaltO B STBX pa60Tax AnB X08$«j!HUBeBT8 >. nony~eabl xa~: nonoJKBTellbBble, TaJ: 

a 0TpBU8TenJ.Jible aaa~eHBS. nosTOMy IXpB IIOCTRrBy70il: TO'IHOCTB H3MepeBBH &Hepr&Ta~e

C:Q:X cneKTpos 'IBCTan a yrnosblx xoppenmirll s K.1-pacn8A8x, no-saAaMoM)', eme aellb3a 

C~aTaTb TJ!lepAO YCT8HOJ!lneBBbiM1 'ITO ljlOpMcllaETop ~ y6biB8eT C pOCTOM SllepraB rr -M830B8, 

"'T06bl nposepaT&, aellb3a na cornacosaTb pac'!eTBhie (TeopeTB'IecJ:ae) pacnpeAeneaua 

Ana S - B T -sapaaBTOB B34BMOAelicTsaa c aKcnepaMeBTallbBhlMa ABBBbiM.H sa C'leT BJ!le.[le-

BBll 38J!lHCaMOCTB «jlopMijlaKTOpOB gg H g T OT SHepraa rt -Me30H81 B Hamel!: nepsoil: pa-
/1/ 

60Te 6blna npo11enaaa cneAyiOmag MOAK«jlaxanas pac'leTKhiX pacnpeAeneull, OTHocam.axcs 
0 

B nepsoll Bhi6opKe K.s -pacnaA08 • .!lns TeopeTaqec~:ax cneJ:Tpos, coOTseTcTsyiOmax ac-

TBHHbiM XOH«jlarypaUBBM0 no TpeM aaepreTH~eCJ:aM aBTep8anaM UOA6BpanBCb TBXBe 3H8'1eHBSI 

ljlOpM«jlaJ:TOp08 g8 a gT 1 KOTOpble npBBO.!IBnB It COBnS.[IeHHIO TaOpeTB'IeCUX cneltTpOB 

f1 -Me30HOB CO cneKTpOM0 Ba6niOAeBBhlM B8 OUhlT8o 3aTeM C y'!eTOM HaiiAeHBoil T8KBM o6pa-

30M 38BHCHMOCTB ljJOpMcllaKTOpOB OT SllepraH rt -Me30B8 BHOBb Bhl'IBcnBnBC& cneJ:Tpbl snex

TpOIIOB • pacnpeAeneBBll yrnos paaneTa &Tax 'IBCTHn. CpasHeiiBe MOAH$anaposaaablx paC

'IeTBhiX pacnpe,~:~eneBBil C COOTB9TCTBYIOIIl.HMa 8KCn8pBM9HT8n&BhiMB pacnpa.[leneiiBBMB D03-

BOOBnO TOr,lla C.[lenaT& BbiBOA 0 TOM0 'ITO .!18lK9 IXpH y'leTe 388HCHMOCTB ljlopMijlaKTOpOB OT 

saeprHK rt -M830HOB CltBnSipBhlil H T8B30pHb111 B8pH8BThl He IXpOXOIISI'I' X8X eAKBCT.BeB-

awe sapBaBTbl B3aaMo,llellcTBus. B 'IBCTK aaxniO'!eaas o CiqlnHpBOM sapaaBTe &To 6hln 
/4 7 8/ . 

BO.Bblil: BhlBOA DO Cp8BH9HBIO C BM9BWBMBCB TOrAa pa60T8M.H 0 
' DO HCCne.[IOBBBBIO K • 

p8CIX8.1l0Bo 

BnaroASpSI ysen.H'I9HBIO CTSTBCTBK.H K!1 -paCU8AOB1 STOT BhlBOA B HBCTOSIWell 

pa60Te DO.IlTB8plKAaeTCB DyTeM paCCMOTpeHas SBepreTH'I9CitBX CU9KTpOB aneKTpOBOB B 

pacnpe,lleneHBil yrnos paan&Ta rr -Nesoaa a sneKTpoaa, Kor11a aaeprag rr -Mesoaos 

ljJBKCBposaaa B BBTepsane ~E- 231-270 Ma8 (:t88 K:3 -co6b1Tail) .as BBTepsane !J.E• 
0 

244 - 270 MM (2!2 K.,- co6biTBll), Yxaaaaahle pacnpeAeneaas Ana BCTHllBhlX KOB«jlarypanBil 

pacnaAJ[biX UCTBn npeACT8BnaBbl B Ta6n. 3 B 4 a B8 pac,2 B 3 ( CMo CTp. 9, 11 ) • Ha pHCYHKSX 

JXyHKTBpOM DOK838Hbl p8C'18THb18 pacnpeAeneBHB AnSI 89KTOpaoro 88pH8HT8 B38HMOA8liCTBHL 

x) /6/ 
CMOTpK, aanpBMep, o6sop • 
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Jlna nepsoro aHTepsana saepraa " -Me30KOB pacqeTaMe paCDpeAeneaaa Donyqeaw sa OCBo

ae 500 BCDblT8BBI; A.llB STOporo BHTepsana - B8 OCBOBe 400 BCDMT8BBII, K811: BBABO R3 

pSCCMOTpeBRB TS6.11Bit R pRCYBil:S1 B 060BX cnyqsax TO.IlbKO S9KTOpBMII B8pB8HT XOpomo OitKCY

SSST sxcDepaMeaTsm.awe pscDpe~teneBKSI. B Ts«Smmey 5 C&eAeBM pe3yru.TsTY upoaepu corns-

CRH pscqeTBhlX R 9KCD9pRMSBTSnbBhlX pacDpeAeneBBII DO KpKT9pRD X 1 AnB nepaoro Kll'-

Tepasna saepraa " -ueaosa. 

Ts6naita 5 

P scnpeAeneaae 
CneKTP snexTpoaoa P scnpeAen&IUie Cosy • , 

BspasaT v s T v s T 

3asqeue x~ 4,8 14,7 117,7 . 4,8 75,7 262,6 

OlKaAseMoe 3Bs- 8,0 8 8 8 4 4 
qeaae xt 

BepoBTKOCTb 0,18 0,005 <:0,001 0,25 <0,001 .<0,001 
P(x•> 

Aasnora•able Asaaue nonyqs!OTcH a A.llH sToporo BKTepasns saeprHB rr -Me3oaoa. 

113 ASBBMX Dpoaepxa cneAyeT, •To cxanHpaull a TeB3opawll aspaaKThl acxnm•smTCH ,, 

lt8K 9ABBCTB8llBb19 B8pB8BThl B3SBMOAeiiCTBBB C AOCTOBepBOCTbD BMIU8 99,9%. YKe38HaMII 

Bb!BOA Be CB5138B C KaKBMB-.IlBISO npeADO.IlOlK&IUIHMB 0 3SBRCBMOCTR ljlopMcjlaKTOpOB DO CHru.

BOMY B38BMOAeiiCTBRD OT SBepraR It -M830B8, Ha &TOll OCHOB9 (B npeaeiSpelK9BBB RHTep

ljlepemROBBbiM qneHOM CJt&nHpHOII B TeB30pHOil &Mn.llBTyA)X) CA9nsH8 OU9BK8 B03MOlKHbiX BltnS

AOB S - R T -aspRaHTOB B pacnsABoe B38RMOAeiiCTBRe no M9TOAY MBBBMB3SitBB pacnpeAene

BBB )( 2 
• Oas DOJtaaana, qTO B03MOlKllMII cyMMapBMII BJt.llaA oiSORX B8pR8HTOB ae DpeBbllU8eT 

0 
10,-1:.!%, fipa &TOM cneAyeT OTMOTBTb1 qTo B3-3S BanBUB DPRM9CB Kl' 3 -p8CD8AOB1 &Ta 

o~tens enseTcH asablweBBoll, B npe~tenax oma6ox osa cornacyeTcH c saanora•BHMB Asaau-
/9/ + 

MB, Dony•eaaMMR B pa60Te npa ac.cneAOBaBBB K -pscDSAOB. 

Xopomee cornscae sxcDepaMeBTsru.aux CDeltTPOB snexTpoaoB a yrnoa psaneTs Ye,rr 

c psc•eTaHMB pacDpe~:teneaasMa ~tns aexTopaoro aapaaaTa aaaaMOAellcTBBB yxaawaaeT, •To 

·a Dp9Aenax OWR60it OnhlT8 OTCyTCTBYeT 38BBCBMOCTb <!JopMcjlaltTopa &,. OT saepraa sneJt-

TPOBOB, 3TOT peaynbT8T CBBA9T9nbCTByeT B nom.3y nOit&nbBOCTR cna6oro B38RMOAeiiCTBRB 

no neUTOBROMY TOKy, BBBAY Toro, qTO Maces CKSnHpROro 6aponeUTOB81 KOTOpYit MOlK9T 

6HTb OTB9TCTB9R9R 38 BenOit8nbROCTb cna6oro B38BMOA9iiCTBBB DO neDTOHROMy TOKy (ecna 
XX) 

DocneABRII aoo6we cywecTayeT) no-sRAHMOMY aenaxa , ero npoeneBRe B K.
3
-pacDaAe 

x) fipa CP-aaaapaaaTROCTB cna6oro B38BMOAeilcTBHB STOT BBTep<!Jepeanaoaab!il qnea 
paaea aynm. 

xx) fio Ort9Bit8M R3 CnBitTPOB 9.119KTPOBOB S 
6aponenTosa nelKRT ablwe 2300 m0 

6 .. 
f3 -pacnaAe SIAep BBlKBBII npeAen Maccid 

1~, 

' 

l 

DpB AOCTBrayTOA TOUOCTR B3M9peBBH cneJtTPOB 38N9TBTio BPliA 1111 B03M0lKIIO, 
/9/ 

BbiBOA CA9.118ll B UBTBpOB8llBOA paiSOTe , 

Hccne~toaaue cneJtTPOB a yrnoab!X Jtoppen~l qacTm B 1t • 1-pacnuu 
/457891011/ 

noc& a paiSO'I'aX ' ' ' ' ' • • BWBOAI>I, nonyqeaaue B &TBX paiSOTax o sap 

soro B38BMOA8IC'I'BBH1 corucym=B M8JitAY Co6ojo, 0AB81t0 TO.IlbKO B 8811181 

sue pacCMQTP&llbl pacupeAeneua upa ljlncapoaauol saepru fl -M830BOB, 

c~tenauwe aaJUimqeJUISI ae camaau c JtaKBMS-naiSo npeA!lonolK&BBHMB o aa1 

ljlaJ[TopOB llO CBnbllOMY B38BMOAeiCTBBD 0'1' saepraa It -Me30lla, 

B 38lt.llm'I&BBe a&Topbl aupalK8DT 6naroAapaocn. aay.aHM cOTpyABBKSI 

CltOMY, 3. Oxoaaay, r. TaxT8MbiW&By, n. 'IX8RA39 aa nOMOIUb B paiSOTe • ISc 

naiSopaHTOB 38 o6cnylKB&aBB8 91tCDepSMBHTaiiJ>BbiX yCT8BOBOit B B3M9peue C! 

-, 1. 

t 
-t·2. 

naTepaTypa 

A. MecTBBpBmBBnB, n. Hgry, H. fie'l'poa, B. Pycaxoa, n. 'lxaRA3e, y U3 
paanw XD M&lKJ:tYllaponaoll ~:oacjlepellABa no cjlaaaJte aucoJtax saeprall 11l 
124, ATOMB3A8'1', 1966~ 

Jl.M. KOT.IlHp8BCKBII, A.H. MecTBapBmBB.IlB, n. Hary, 3.0. Oxoaoa, H.n. 
• B.A. PycaJtoa, n,B, 'lxaal13e, Y Uaya-cjlaBb, Hnepaaa ljla3RJta, l , 1035 

A. MeC'l'BBpBmBBnB, n. Hgry, H. fieTpOB, B. Pycaxoa, y Uaya-ljlaBb. fipe 
P-2450, nytSaa t 1965. 

8. I .L . .Acloll, s•.MacDowell. Nuow Clm,~,606 (1962). 

4, D Luerw, I .SJI!ttra, W l.llllls, S S .. Jamamoto 0 Phys .Rev, ~· 13, 1276 ( 1964). 

5. A . .Abashlan, R,J .Abraa, D.I.Carpeater, GJ' .Fisher, BJIIK.Nefkeas, jJI.Smith. 
MaTepaanbl XII MBlK,QYBaponaoll xoaljlepeaua no ljla3RKe aucoxax saE 
TOM 2, 97 1 ATOMR3Aa-r'' 1966, 

6, 3,H, Maru.nea, fipeDpRBT OHHHr P-2284, Jly6aa 1 1965. 

7. I .L. Brown, J .A.,Cadyk, CJLTIIlllnget. al,Phys. Rev .Lett, !• 429 ( 1961). 

8. G.Borrcani, G.R!nudo, A.E .• Werbruck. Physics Lett, t2, 123(1964). 

9, G.L,Jenaen, S.'Frucls, S.Shaldce, B.P.Roc, D . .stnclsir. Phys. Rev., ~ ,B, 1423( 1964) 

10. G . .E.Kalmua, A.Cermu, U.Camerlm, G.Headeraon. 
MaTepaanu XII M8lKI11BapOllsoll xoaljlepemaa no ljlaaaKe aucoxax &BE 

TOM 2, 189, ATOMR3A8T~ 1966, 

11. E .Bal1attl, E.Fiorlnl, A.Pullla, Physics Lett,~, 690 ( 1966) • 

Pyxonacb nocTynana B B3AaTen&cxsll OTAen 
2 aarycTa 1966 r. 
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rH& " -Me3oaoa pacqeT&hle pacnpeAeneaaa nonyqeaY aa ocao

aHTepaana - Ba OCROBe 400 BCnYT8BBA, Klllt BBAHO B3 

BKa, s o6oax cnyqaax Tom.Ko aeKTop&hlA sapaaHT xopomo OllBCY

cnpeAeneB&H. B Ta6nany 5 CBeA8BY pa3yru.TaTY npoaapu cor.n:a-

pacnpaAeneBBA no Kp&Tepa~ x1 Ana napaoro all'-

Ta6nana 5 

CneKTP sn&KTPOBOB PacnpeAenaue Cosy •, 

s T v s T 

14,7 117,7 4,3 75,7 262,6 

3 3 3 4 4 

0,005 E(0,001 0,25 <."0,001 <."0,001 

'18~CSI H AnSI BTOporo BRTepsana aBeprBB t1 -M830B0Bo 

·AyeT, qTo CKangpBYA B T&B30p&HA BApBABTY BCKn~qa~TCH 
01 

8BMOA8liCTBBSI C AOCTOB&pBOCTh~ BHme 99,9%, YK838BBYA 

60 npeAnonolK&BBSIMB 0 38BBCBMOCTH 4JopMcjlaETOp011 no caru.

epraa rr -Me3oHa. Ha sToA ocaoae (a npeHe6palKeaaa RHTep-

)x) . 
Oil B TeH30pHoll AMnn&TyA CA&naaa Oll8BKA B03MOJKBYX BEna-

CilSAHoe B38BMOA&ftCTBB9 no M9TOAY MBBBMB381lHH pacnpeAene

B03MOlKBblll CyMMApHhlft BKn&A o60BX BApB&HTOB H& np&BYm&eT 

MOTHTb, qTo 83-38 Hanaqag npBM9CB 0 
KI'S -paCn8AOB0 ST8 

B npellenax oma6oK oBa cornacyeTCa c aaanorB'IHYMB AAHHhl

npa ac.cnellOBaRBB K+ -pacnaAoa. 

·p&M9HT8ni>BhlX Cn&KTPOB aneKTpOBOB B yrn011 pa3n&T8 y e,fl 

B llnH B&KTopaoro aapaaBTa B38BMoneACTBBH yE&3hlBaeT, qTo 

YTCTayeT 38BBCBMOCTb ¢QpM4JaKTOp8 11,. OT aaepraa anex-

T&nbCTByeT B nOn&3y noKanbBOCTB cna6oro B3ABMOA&IICTBBH 
I 

loro, qTo Macca cKangpaoro 6aponenToaa, KOTOphlll MOlKeT 

ru.aocT& cna6oro B3aBMOAellcTaaa no nenToaaoMy TOKY (ecna 

) no-BBllBMoMy senaKaxx), ero npoeneBBe a K -pacnaAa ., 

TH cna6oro B38BMO.[l9JICTBHSI STOT HBTep$QpeBnBOHBhlli qnea 

OB aneKTPOHOB B {3 -pacnaAe Sillep BBlKHBA npe.[lan MACChi 
me 

6 

,.;:. 

' 

{ 

npB AOCTBr!lyTOII TO-..OCTB B3MepeBBH cnei:TPOB 38NeTBTJo 11PIIA liB 1103MOlK.IIO. ABanorB-..YII 
/9/ 

BYBOA CA9.11AH B QBTBpOBABBOI pa60Te o 

HccnaAoaaBRa cna~::rp011 • yr.n:oalollt 1:oppe.n:mal qacTB!l a K eipacnAAax npoB3BOAH-
/457891011/ 

nocb 11 paiSOTax . ' ' • • • • • Bh1BoAY, nonyqaa&Ye a &TBX paiSOTax o aapBAB'I'a pacnaA-

Boro B3ABMOAelcTBaa, coraacy~a NeJKJIY coiSoiD. 0A&aJ:o Tom.xo a Ramal pa60Te snap-

BY& p8CCMQTP8Hhl pacnpeAe.II&QR npR 4JBKCBp0BaBBOI 8BeprBil fl -N830BOB1 11 C11113B C qeM 

CA9.118BBY9 aaJ:n~qeua 88 CBlii3ABhl C l:lli:IIMJI-.IIBISO np&AnO.IIOlK&BilHMB 0 3811BCBMOC'I'B 4JopM-

4JaKTopoa no CB.IIbBOMy B38BMOA&ftCTBB~ OT 8BeprBB rr -Me30R8, 

B 3&~qeBBe 811TopY Bhlp&lKa~ !SnarOAAPBOCTh BayqayM COTPYABBKAM Jl. KOTnBpea

CKOMy1 3, 0KOROBy1 r. TAXT8MYmeay, n, 'IXAHA39 38 DOMOWb B paiSOTe B ISom.moft rpynne 

naiSopaHTOB 38 oiScnylKBBABB9 81:Cn&pBM9HTanbHYX YCTAHOBOK B B3M&p9HB9 CBBMKOB, 

na'l'ep&Typa 

- 1. A. MecTBBpBmBBIIB, Jl. Hary, H. neTpoa, B. Pycaxoa, n. 'IXABA3e, y llaya-lllaRb. MaTe-

t 
pRanY XD M8JKAYBAPOABolt KOB41epeB!lBB llO 4JB3BK9 BhlCOI:BX aaepraA 1964r,1 TOM 2, 
1241 ATOMB3AAT, 1966j, 

Jl.M. KOTngpeBCKBA, A.H. MeCTBHPBmBBna, Jl. Hary, s.o. OKoaoa, H.n. neTPOB, 
, B.A. Pycuoa, n.B. 'lxaaAae, Y llaya-cjlaBb, SIAepaaa 4JaaBKa1 l 1 1035 ( 1965). 

~ 2. A. MaCTaapamaana, Jl. Hary, H. neTpOB, B. PycaEOB, y ll3yR-4JaBb. npenpBBT OHHH, 
I P-2450, Jly1Saa 11965. 

3. I J.. . .Ac:iolt, Ur,MacDowe11. Nuow Clm,~,606 (1962). 

4, D Luera, I.S.Mittra, W .I .Willis, S.S .. l'amamoto. Phya .Rev, ~· 13, 1276 ( 1964) • 

5. A . .Abesbian, R.J .Abrams, D.W .Carpenter, GJ> .Fisher, B Jll X.Neflu11s, J JI.Smlth. 
MaTep&anhl XII M&lKAYBApOABOll KOR4JepeB!lBB no 4JB3BK9. BhlCOKIIX aBepraft 1964 r., 
TOM 2, 97, ATOMII3ll8T' 1966, " 

6. S.H. Maru.QeB. npanpaaT OHHHr P-2234, Jly6aa11965, 

7. U .. Bzowu, J .A..cadyk, C.H..Tiilllaget. si,Phys, Rev .Lett,! ,429 (1961) .• 

8. G.Boncanl, G.Riaando, A.E .• Werhruck. Phystca Lett, 12, 123 ( 1964). 

9. G.L.Jeoaet~, S.'Fraacls, S.Sbaldce, B..P.Roc, D . .s!nclslr, Phys. Rev., ~ ,B, 1423( 1964). 

10. G.E.Kalmus, A.Cerman, U.Camerlm, G.Henderson. 
MaTepaanhl XII M&lKAYBApOABOA EOB4JepeB!lBH no <jlii3HKe Bb!COKBX aaeprall 1964 r., 

TOM 2, 139, ATOMB3AAT1 1966, 

11. E.Ballattl, E.Fiorlal, A.Pullla, PhyslcaLett,~,690(1966). 

PyEonac& nocTynana a B3AaTen&CKBA OTAen 
2 aarycTa 1966 r. 
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• 

00 

Ta6Du4a l a Pacnp11de.neHUR rlnR ucmuHHbtx KOHffJueypaqwl . flepGaR Gbtdop~ra 

Cne~rmo 1l-flle3oHo8 CneKmp .3nei/liioHo6 PacnpetJe.neHue Cos "le.1i 

~t8 
n O/o 

~(t;J 
n'Yo n% 

OnbtT 
IPac"em 

Onblm 
Pacqem tJCos'ieN On biT 

Pacqem 
Ema¥ v s T v ' v 

O,Oi-0,2 2,9t0,8 0,8-f0/1 6,2t flO 0,6 to,t, 0,07-0,2 20,4!2,3 JP,It2,f 1.,0+0,6 -=-- 5.2! f,2 
1--'-----

2,0t0,5 
----~ 

0,2+0,¥ 6,3t f,3_ 3,ltt0,8 16,6t f, 7 S,Ot0,9 0,2-i-O,t, SO,tt 3,7 46,2! 3." 0,6~0,2 9,0tf,5 6,1tt9,7 

O,li+0,6 9,5t(.5 9,3tf,2 26,0t2,f 23,9!2,0 O,'t+0,6 2li,5t 2,5 25,8!2,6 0,2+-0,2 f4,f:t 1,9 
'"'" f f,S. 

0,6+0,8 27,9f2,7 29,4t2,4 36,6!2,5 42,3!2,7 0,6+0.8 1,,7 t f,2 7,7! (,6 -0,2+-0, 25,5t2,6 2t,,6U,9 

0,8 + f,O 5lt,6t3,7 57,ft2,7 flt,6t f,6 28,2!2,2 0,8 i- 1,0 0,3 t 0,3 f,2t0; 7 -0.6+-1,0 46,1!3,5 52,6t2,8 

Taonuqa i 6 C!JMMapHble. pacnpede.neHUfl . flep8aH ~btOopKa 

Cne~rmp Jr- Me.30HOO CneKmP .3JTeKmpoHo6 PacnpetJe.lleHutJ Cos 3e,:K 

n(-LaJ 
nr, 

~{LaJ 
n% 

~Coste1l 
nro 

Omtm 
Pacvem 

T-
Pacvem Pac11em 

v s Onblm v I Onbtm y 

0,0+0,2 lt,Stf,O lt,Ot0,8 3,6t0,8 O,l,tO,J 0,0~0,2 f8,ft" 2,2 16,2-t- {,6 (,0-f-0,5 6,8t (,3 3,6!0,7 

0,2-:-0,/1 (f,2tf,8 7.2rf,( 7,9 ff,2 ¥,9t0,9 0,2 ~ 0,11 t,tt,StJ." ltO,It2,7 0,6+0,2 9,6t{,6 8,lt t f.f 

O,it+0,6 15,3t2,0 14,8t 1,6 27,7t2,f 23,7t2,0 O,t,+0,6 23,0t2,1f 26,5t2.0 o.z-:--o,z f7,4t Z,f fl,qt 1,5 

0,6+0,8 27,0!2,5 28,7"!21, 35,7t2.1f 38.3t2.5 0,6+0,8 ff,Jtf,8 IJ,ft I, 'I -o,z+-0,6 25,7t26 26,0t2,0 

0,8-:- f,O 1,2,0t3,f Lt5,3t2,8 25,1!2.0 32,812,3 0,8+1,0 J,lt 0,9 lf,ft0,8 -0,6+-(0 I,O,Jt3,3 47,6t2,7 

Tao.nuqa 3. PacnpedePeHUR d.nn ucmuHHbiX troHt:pUt?!fpaLJutl tJEH =231"-270 f'13i; 
flepGaR Gb!OopKa 

Cne~rmp .3.ne~rmooHo6 PacnPeDeneHue Cos ?le,1r 

d[%maxl 
-n% noA, 

Onblm 
Pac'lem o.Cos"i,,1f Pacvem 

v .5 T Ont11m v s T 

0,0+0,2 25,6tJ,O 24,3t2,2 36,ltt2,5 56.7t3,2 1,0+076 2,9tf,O ~2:!-fl5 12,8!(.,5 25,7-!:2,1 

0.2-:-0,11 52,2tt3 1,8,1!3,1 1,8,212,9 38,8t2,6 0,67-0,2 6,1tf,5 lf,lft0.9 14,5!1,6 21t,f t: 2, ( 

O,lt+0,6 19/ff2,6 21,8!2,1 f2,0ff,lt 2,4t0,6 0,2-f--0,2 ff,8t2,0 . 10,2!1," 19,0!1,8 21,9t2,0 

0,6+0.8 2,8ti,O 5,2tf,O 2,9t0,8 
"" !0,5 

-0,2+-0,6 211,0!2,9 23,8!:2,1 25,7!2,1 f9,0tf,8 

0,8+1,0 0,0 0,6tO,I, 0,5t0,3 0,7t0,3 -0,6+-1,0 55,2t4,1f 60,4f3,6 28,012,2 9,3tf,3 

Tao.nuqa 4. Pacnpeae.neHuR d.nn uf!muHHbtx KoH¢ut?ypaqutl c1 E 1l = 24'-1 -270 M 3l. 
flep8aa BbiOopKa 

cneKmP 3.11eKmPOH06 Pacnpede.neHue Cos lt>,tr 

( E \ n% n<ro 

IJ EmaxJ Onblm 
Pac'lem aCol'ie.~ On111m 

Pac'lem 
v . I s I T v I s I T 

,..,.,,._....,_II.• I • --I ~'t.-ti.L,.A --
...~"" .&. n ~ J n, ~ ...~ ~ I Jcn~o2 r --.-- -- ......... - ~,.. _!__,..,. ni""'J~n I:! 



- 0,0~0.2 2,9t0,8 0,8f O,lf 6,2t ~0 0,610/1 0,07-0,2 20,lft2,3 19,ft2.f 1,0+0,6 5,2 t 1,2 2,0t0,5 
r--~-- '----f---'---- ---~ 

0,2+0,¥ 6,3t 1,3_ 3,4 t0,8 16,6tf,7 5,0t0,9 0,2 +0,4 50,ft 3,7 46,2!3.'1 0,6+0,2 9,0!"1,5 6,/1!9,7 

O,lf+0,6 9,5tf,5 9,3 t 1,2 26,0t2,f 23,9:!2,0 
"---'--

0,4+0,6 24,5t2,5 25,8t2,6 0,2+-0,2 t4,ftt,g 
'"'" t f,5. 

0,6+0,8 27,9t2,7 29,4t2,4 36,6!2,5 42,3!2,7 0,6+0,8 4,7 t 1,2 . 7,7! t,6 -o,z+-o, 25,5!2,6 21t,6 :t (,9 

' 0,8+1,0 5lt,6:t3,7 57,1!2,7 14,/it 1,6 28,2!2,2 0,8 + 1,0 0,3!0,3 "2 t(l; 7 -0,6+-t,O 46.(!3,5 52,6t2,8 
00 

Tao.11uqa !0 c!f~11'1GpHbte. pacnpede.neHufl . flep8aH ~btOopKa 

CneKmp Jr- l"le.30HOO CneKmp 3AeKmpoHo8 Pacnpeoe.neHue Cos 3e.~ 

n{-[aJ 
nr.. 

~(E~aJ 
n% nro 

Onbtm 
Pacvem Pac11em tJCoste;r Pacvem v s T- OnbJm v Onbtm v 

0,0+0,2 4,Sti,O lt,Ot0,8 3,6!0,8 O,lft0,3 0,0+0,2 18,t:t 2,2 16,2t 1,6 {,0+0,6 6.8t(,3 3,6!0,7 

0,2 + 0,11 ff,2 t f,8 7,2 r I, I 7,9tt,2 '1,9t0,9 0,2 f 0,11 41t,5t3,1, ltO,It2,7 0,6+0,2 9.6t1,6 8,4tf,l 

0,4+0,6 15,3t2,0 f4,8f 1,6 27,7t2,f 23,71"2,0 O,lf+0,6 23,0t2.lf 26,5t2.~ 0.2 -:--o,z f7,9t 2,1 ll,t,t 1,5 

0,6+0,8 27,0!2,6 28,7!2" 35,7!2,9 38.3t2,5 0,6-;.0,8 lf,Jff,8 13,11 (,'I -o,z-:--o,6 25,7t26 26,0-!:2,0 

0,8+ 1,0 42,013,1 lt5,3t:2,8 25,112.0 32,8t2,J 0,8+(,0 J,ft0,9 lf,lt0,8 [-0,6+-tO lt0,3t3,3 47,6!2,7 

~-

r 

-

Ta5Jlu~a 3. Pacnpeoe.neHuR d.nR t.IC'mUHHb/X KOH¢JUt?!Jpaqut1 tJEH=23t-270 f13i: 
flep8a11 GbtoopKa 

CneKmp .3.neKmpoHo8 Pacnpeue.neHue Cos ?le,ir 

~~maxJ 
-n% no~ 

Onbtm 
Pac11em tJCos~t.1f Pacvem . 

v .s T OntJtm v s T 

0,0+0,2 25,6!3,0 21,3!2,2 36/1!2,5 56,7t3,2 f,0+0.6 2,fJtf,O (2f(l5 12,8!(,5 25,7!2,1 
, 

0.2+ 0,4 52,21'1,3 48,ft3,1 t,B,2f2,9 38.8!2,6 0,67-0,2 6,1tf,5 lf."t0,9 f4,5t1,6 21,1 t 2, I 

O,lt+0,6 19/1!2,6 2f,8t2,l f2,0tf,lt 2,1tt0,6 0,2+-0,2 1(,8!2,0 . 10,2!:1,1, 19,0!:1,8 21,9t2,0 _, ____ 
~-

0,6+0,8 2,8tf,O 5,2tf,O 2,9t0,8 (,It !0,5 -0,2+-0,6 211,0!2,9 23,8!:2,1 25,7!2,1 f9,0tf,8 

0,8~(,0 0,0 0,6t0,4 0,5t0,3 0,7!0,3 -0,6-:--t,O 55,2tt,lt 60,"!3,6 28,012,2 9,3tf.J 
CD 

M3l. Tatf.nuqa 4. PacnpetJe.neHuR OAR UCmUHHbiX KOHf/JU~!Jpaquii tJ E 1l = 2t,t, -210 
,. flep8aa GbJOOpKct 

Cnetrmp .3AeKmpoHo6 PacnpetJe.neHue Cos le,1r 

(- E ' 
n% n% 

41 EmaxJ Onbtm 
Pac'lem 1JCos1e,1i 

Onbtm 
Pacf.lem 

v s T v s T 
0,0-f-0,2 29,113,6 28,8!2,7 'IJ,'t:i2,6 62_8!6,9 t,o.;.o,6 0,9!0,6 f,2 !0,5 9,3 t 1,2 15,9!3,5 

0,2-f-0,4 50,2!1,,8 lt8,11"J,¥ J8,5t2,5 J6,J,tS,2 0,6+0,2 t,,8t 1,5 2,8 i-0,9 9,7ti,J 18,2!:3,7 

o,Lt.;.o,s f8,!Jt-2,9 f8,6t2,f IS,6tf,6. 0,8t0,8 0;2~-0,2 7,7tf,9 6,Stt,3 17,8-tf, 7 22,7!4,( 

0,1+0,8 f,8t0,9 3,91 f,_q_ lt,2t0,8 0,0 -D,2+-46 22,3!:3,2 19,_9!2,2 27,812,1 26,5tlt,5 
-----1-----

0,8-ff.O O,Q 0,6tO,t, 0,3t0,2 0,0 ·0,6+-1,0 511,3t5,11 69,5tlt,l 35,ltf2,1t 16,7!3,6 

·--



lo( 

~· ?oo 

"' ~ 

II( rr ________ J., 
..; 

?0 

"' H(%) CTIIKmp 3AeKmpoHo6 N(%)1 Cne1rmp 1l-MeJOH( ~ , -----Lt ; 
!: e 60 60 
~ a-

50 ~ 50 ~ ~ 
.g 

1: ll Cf ldJ I I 40 I 
I I @-

I "' 
1lr: 

I I <.> , ..,.. _g 
I I 30 ~ I ~ I I c::::: 

'=-=1=4 20 .. 20 --.. 
~~~~~~ ~ •::s 

fO I fO ~ ::s L __ ::r 
E I:S 

~ f) 0,2 qt, 0,6 0,8 t,O Em<IJ( 0 0.2 
"' ~ Puc. 2. Pacnpede.neHuR OAR UCmUHHbiX II'OHrpU~!JPQLjUU . 

~ 

~ nep6aR GbiOOpKa. ~:~En =23f- 270 M 3l, C) 
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