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ROROe 

PeaKURH 

He a 

Hea c yrneponoM B aacToHmee speMH Mano aayqeaa, oco6eaao npu aaeprua 

HRJKe 2 Mas. 8 TO JKe speMH STa peaKURH seneT K MHoJKerTBeaaoMy aaxsa-

Ty RnR RCnyCKSHRIO HyKnOHOB1 H aayqeaae MeX8HH3M8 TSICHX peaKUHA HMeeT B8lKHOe 3HS'fe-

HH9 UnH HCnOnb30B8HHSI HX ICSK CT8HUapTHOrO MeTOI18 OnpeneneHHSI cnexTpoCKOnH'feCICHX X8-

p81CTepHCTHI SIUepHbiX COCTOSIHHA. 

/1/ a 
BpoMnR a up. accnenosana aeEoTopble Kaaanbl pe8EURH He c yrneponoM B nua-

naaoae saepraA oT 1,0 no 3,0 Mas. B&ma nonyqeH&I na#epeanaan&H&te ce'feHHH Tpex npo
u 

TOHHbiX IC8H8nOB peSitURB C o6p830B8HHeM KOHe'fHOro Hllp8 N B OCHOBHOM R nepBbiX 

IIBYX B036yJKileBHbiX COCTOSIHH!IX1 8 TSKJKe KaHana C e&meTOM HeATpOH8 R o6paaoeaHReM Hllp8 

0 .
14 

e ocaoeaoM cocToHHRH. Yrnoe&te pacnpeneneBRH HaMepeabl npa ceMH aaeprHHX He a 

nnH npoToHoe a 'feTbtpex aaeprHHX - nn11 ael!Tpoaoe. 

/2/ 
Har a np. c noMoru&JO aneKTpocTaTH'f9CEoro raaepaTopa aa 5,5 Mae uayqana peax-

UHH He a c B 
11 

C 
1 2 

·C II N l4 a 0
18 

• 8 peaxnaa C 
12 

(He a , p ) N 
14 

npa 

aaeprHH HOHOe He a 3, 7 R 4,9 Mae aa6nJOnanact> meeT& rpynn npoToaoe, cooTee.;.CTBYJO-

IIIRX aaeprRHM B036yJKileBRSI N14 0; 2,313; 3,946; 4,888; 5,078 a 5,812 Mae. Pa6oTa 

npooonunac& c nen&JO onpeneneHR!I cneKTpocxonuqecKHX xapaKTepacTax xoae'fH&Ix Hnep, nony-

'f89Mb!X B peSEURHX. 

/3/ 
nlKOHCTOH H Ap. B3MepBnH IIH#epeHUHan&Hbie ceqeHRSI peaEUHH 

12 
c 

nnH Tpex rpynn nporoaos npa rnecTB yrnax B naanaaoae aaeprall oT 2,0 no 

5,0 Mas. 8 na#epeanaan&HOM ceqeaaa aa6nJOnanac& rnapoxae peaoaaHCbi npa aueprHHX 
I 

ROBOB He · 3,0; 3,6; 4,4 H 4,8 Mas, xpoMe peaoaaHCOB npB 2,15; 2,5 H 2,7 Mas, XO-

TOpbte paaee aa6nJOnan R BpounR. YrnoB&te pacnpeneneaaH npoTOHOB 6&ma aauepeHbi B RH-

Tepsane yrnoB 7-158° (c.n.R.) nnH nsyx aaeprall He
1

: 2,0 H 4,5 Mas. 

12 3 
P1111 pa6oT nocBHmea accnenosaaHHM peaxnuA C + He c BbiXOUOM aei!Tpoaos. 

/ 4/ 12 3 14 
failn a np. accnenosana yrnoBbte pacnpeneneHHSI aa peaKUHR C (He , n ) 0 

11n11 OCBOBBOrO COCTOSIHR!I 0
14 

npH aaeprRHX Hea 4,09; 4,62; 5,16 H 5,70 Mas. 

Yrnoebte pacnpeneneaaH o6pa6aTbtBBnHc& no Teopaa nsollaoro cpbiBa , a 6blno nonyqeao xo

pomee cornacRe c npencKa3aHHHMR TeopHH nnH ayneeoro 3Ha'feHHH nepenasaeMoro op6HTan&-

HOrO MOMeHT8. 

Tayn a np.
151 

aaMepunu ~axnuu soa6yJKneHHH peaxnaR 
12 3 14 

C (He , n ) 0 B naa-

naaoue aaeprall He a 2,0 - 5, 7 M as. npu aaeprR!IX He a 4,65; 4,98 a 5,26 Mas aa-

M8p8Hbl yrnOebte pacnpeueneHHSI HBl\TpOHOB H npoeeneao Cp8BH8HH8 C npeUCK83aHHSIMH Teo

pAR UBOiiHoro Cpb!Ba. 

3 



B o6nacTH aaepraa 5,5 - 11 Mas accneAosaaae peaJtllHH C 
12 

(He 
1 ,n)Olf Sbl-

/61 171 12 a u 
ROIIRHnH .llacnaHil H llp. • .llaa H liP• 11m1 peBitDHH C (He , D ) 0 asMepana <j>yHJt-

naa aos6y~eaaa ARB yrnos 0° a 90° a nonabiA sbiXOil aeATpoaos s o6nacTa aaepraa Hea 

1,8 - 5,5 Mas • .llru1 AesaTH saaqeBaA aBepraa ya:asaaaoro aaTepsana nonyqeBbl yrnosble pac

npeAeneaaa aeATpoaos. B <j>y&JtllHHX aos6y~eBHH a nonaoM ceqeaaa npoasnaeTca saaqaTenb-

HBH pe30RBHCHBH CTpyltTypa, 

12 a 
He11asao ouy6naJtosaBbl pesynbTBTbl accneAoBaHHII peaxnall ·C (He 

12 a 11 12 a a 12 . 
C (He , a ) ·C a C (He , He ) C s o6naCTB aaeprall 

Ha6ntOABnRCb ll9CHT& rpynn npoToaos .: p0 -p8
, p

8 
, p0 R p

11 
a 11se rpynnbl 

COOTSErrCTSYIOIDR9 OCHOSBOMY R nepsowy B036y~9RHOMY COCTORHRIO cu 

,p)Nu• 
) 

1,8-5,4 Ma/8/. 

a -'18CTHil, 

/9/ 
n!Oil9MBR R Jlp, B3M9pRRR <j>yHitllRR B036y~9RRH R yrnOSbl9 p8Cilpell9R9HRH a 

12 a tt 
qacTan Rs peaxnea C (He , a 0 )C s o6nacTR saepraa 1,75- 5,2 Mas. B ltp&sblx sbi-

XOIIB aa6n!Oil89TCH pe30HBHCRBH CTpy!tTypa llOil06BO TOMy, KBit aTO RM99T MeCTO S pealtllRHX 

c sbtXOilOM npoToaos a aeATpoBos. Yrnosble pacnpeAeneBRH a -qaCTR!l, eswepeaable s 

RHTepaane yrnos 25 - 150° npe E a 2,40; 3,10; 3,45; 4,00 R 4,45 Mas, saMeTao M&BH-
Be 

IOTCH c aBepreeA oT np&Mepao R30Tponaoro pacnpeAeneaaa llru! .E 
80

a • 2,45 Mas 110 

paCRpelleneBRH C M81tCHMYMOM snepell, MRHRMyMOM npR 75° H STOpbiM MBitCHMYMOM npB 110° 

nna E 8 .a • 4,45 Mas. 

HacTOamaa pa6oTa nocsameaa asMepeBHlO <I>YBJtllRI! aos6y~eaaa, yrnosblx pacnpeAene-
12 a tt u a u 

BRA B nonBbiX ceqeaaA p981tllRA C (He ,a0 )C B C (He ,p )N s o6naCTH 

saepraA 1,0 - 1 ,8 Mas ARB nonyqe&RH llBHHbiX o MexaBR3M9 STBX peaJtnHA npa aaepraax 
a 12 a u 

ycJtopeBRbiX HOBOB He HBJK9 KynoaoscJtoro 6apbepa. Pealt:llBH C (He , a 0 ) C 

s yKasaaaoM Aaanasoae aaepraA aoo6me ae 6blna accneAoBaaa. 

12 a If 
PeaJtnaa C (He , p) N 

111 
asyqanacb nam& BpoMnR a 11p. • B pa6oTe BpoMnH a 

11p. s ARanasoae aaeprail 1,0 - 1,8 Mas 6btno aswepeao TORbltO llBB yrnosblx pacnpeAeneaaa 

nporoaos npa E a • 1,30 a 1,62 Mas. B TO JKe speMa s <j>yHitnaax aos6y~eaaa aa6mona -
Be 

nRCb pe30HBHCbl npa 1 ,2 R 1,3 Mas. noaTOMY 6b!RO RHTepecao R3MepRTb llOilORHHTenbRO aec-

ltORbKO yrnosbiX pacnpeAeneaal! s pal!oae STRX pesoaaacos, qTo6bl 6onee AeTanbao npocne 

llHTb XBpBKTep H3M9H9HHH yrnOSbiX pacnpell9R9HRII S 3BSHCRMOCTH OT aaeprHH YC1tOp9RHbiX 

'18CTHU • 

.llpyrRM coo6paJK9HR9M S ll0Rb3y npoBell9HRH llORORRBTellbHbiX R3M9peHRII 111111 RpoTORRbiX 

Jtaaanos asanoc& saaqaTenbaoe pacxo~eaae a6coniOTHbtX saaqeaaA ceqeaaA, nonyqeaablx s 
til /81 

pa6oTe1 c llaHRbiMR nocneAytOmel! pa6oTbl s o6nacTa aaepral! oJtono 2 Mas. 

HccneAOBBBRe pea~tnaa He
1 

c yrnepollOM npeACTBBnReT TBJtJKe onpeAeneaablll npaKTR

qecKRfi RHTepec npa R3MepeHRHX 11pyrax peBK!lRil C He a llRH yqeTB BKRBIIB OT peBK!lHII HB 

yrnepollHbtX sarpH3H9RBHX, qacTO npacyTCTSYIOIDRX B TBKHX H3MepeHRHX. 
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Texaaxa axcnepaMeBTa 

a 
Hoabl He , ycxopeuuble ua snexTpocTaTaqecxoM reueparope, nocne npoxol!UleBBSI Mar-

BBTaoro 8B8nR38TOp8 B CBCTOMbl ojloxycapy!OIIIBX nBB3 B8Dp8SlUinBCb S xaMepy C TSOpAOA yr

nepoABOA MBmeBbiO. B xaqecTse wameueA acnonb3osanacb yrnepoABble nneaxa 6ea nouno~a, 

nonyqeaable acnapeaaeM rpa~aTa s saxyyMe. ToamHaa nneaox aa paaablx cTauaax axcnepa

MOBTa cocTasnsrna 20-50 u.xr/cM
2

• 

nna perHCTp8AHH DpouyxTOB p88KAHB DpRMOBanHCb KpOMBReBbiO DODyDpoBOUBRKOBble ue-

TeKTOpbl UBYX TaDOB : una DpoTOBOB - H3roTOBnOHBb10 B3 KpeMHBB P - THD8 C nBTBOM R 

una a -qacTBA - 06blqHble DOBepXBOC1'H0-68pbepBb10 AOTeKTOpbl C TOBKBM 'fYBCTBRTOnbBbiM 

cnoeu.. At.&nnaTyuable cnexTpbt npoTOBoB R a -qaCTIIIl B3MOpRnBCb C DOMOII(b!O 128 - lt8B8nb-

BbiX aMDIIHTyuabiX auanaaaTOjY)B, Tan&qable cnexTpbl npaBeueabl aa . pRe, 1,2. 

B aaMepeaaax yrnoBbiX pacnpeueneaaA npoTOBOB a a -qacTRA npau.eBBnBCb uBa ue

TexTopa. OuaB - aenouBBlKBbiA, yCT8BOBneBBbtA DOU yrnoM 00° ,-cnyli<Bn B xaqecTBe MOBBTO-

pa, BTOpoA ueTeKTOp MOr yCT8B8BnHB8TbCa DOU paanaqHbiMH yrnaMH OTBOCBTOnbHO nyqxa BO

BOB He I B Dpeuenax 0-160°, nna yqeTa DpoCqOTOB 8B8nB38TOp8 CDOKTp OT Bp81Il810IIIOrocSI 

UOTOKTOpa a BMDynbCbl OT MOBRTOpa perRCTpBpoBanBCb OUBRM R TeM lKO 8B8nB38TOpoM, nnH 

STOro RMDynbCbl OT MOBBTOpa Bblp8BRBBanBCb DO 8MDnHTyue C DOMOIIIblO 06blqaoro BMDynb-

caoro reaepaTopa c saemBBM aanycxoM a nouasanacb aa sxoA npeABapRTenbaoro ycanaTensr 

spamaiOmeroca ueTexTOpa. Au.nnaTyua au.nynbCOB reuepaTopa nou6apanacb Taxau. o6paaou., 

qT06bl BMDynbCbl OT MOBHTOpa perBCTpBpo&anBCb B CB060ABbiX K8B8n8X 8B8DB38TOp8, 

B accneuyeu.ou. uaanaaoae aaepraA ( 1,0 - 1,8 Mas) MOlKBO 61>1no ua6n10uaTb TpB rpyn-

Dbl DpoTOBOB B OuHy rpyDDy a -qaCTBA COOTBeTCTSYIOIIIBX cneuyiOIIIBM xauanaM peaxnaa: 

12 a II " c + He 0 .. p
0 

+ N (ocaos. cocT,) Q • 4,771 Mas, 
14. 

p1 + N (yposeub 2,31 Mas) Q • 2,459 Mas, 
14. 

p + N 
2 II 

(yposeab 3,95 MaB) Q - 0,826 Mas, 

a
0 

+ ·C (ocuos. COCT,) Q - 1,851 MaB. 

nepeu UOTOKTOpoM DpoTOBOB YCT8B8BnHB8D8Cb 8DIOMRRROB8a ojlonbra, TOpM03111I18.H BOBbl 
a 

He , pacce!laable ua Mameaa. 3To noaoonBno ua6n10uaTb xopomo paaueneaable rurxa oT 

Tpex rpynn nporouos npa scex yrnax aa6n10neuaa. 

Hau.epeaaa sbiXOAa a -qacTRn npeucTasnana 6onbmRe TpyuuoCTa aa-aa ax ManoA 

auepraa, 6onbruoro ojloua OT pacceauubiX ua MBWeBB aouos He a (oco6eBHo npa u.an~>~x yr

nax Ba6niOueuaa) R H8l1Hqaa DpoTOBOB M8Db1X auepraA, KOTOpbtO uasanB DBKH B p83Bb1X MO

CT8X CDOKTp8 B 38BBCRMOCTB OT yrna H86DIOUOHBa, aaeprRB YCKOpOBBbiX qaCTIIIl B HaDpalKOBBa 

B8 UOTeKTOpe, 3aaqaTenbBble OtnR6KB OTHOCRTOnbHbiX R3MOpeBBA yrnOBbiX pacnpeueneBHA pe-
12 a II 

HARK C (He , a o )C o6ycnosneHbl rpasBbiM o6p830M aTBMB TpyuBOCTaMB1 DpBBOASI-

IIIRMR X UODODHRTenhBO A aeonpeueneBHOCTB nonolKeHRII rpauan DBK8 a -qaCTRA, 
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rne 

A6con~a~e aaaqeaHH na~epeuuasnba~x ceqeHHA onpeuenunHCb no $opMyne: 

du N 

dO 
D Be8' 0 M 

N B~XOA n~~AYKTOB ASHHOA peBIUHH, 

0 a qucno nsnaiOrnHX HS MRW9Hb HOHOB J 
He 

2 
D W - 'IHCnO BTOMOB MHIDeHH 88 CM. • 

A - reoMeTpuqecKHA ~SKTop, 

A·K 

K - KOa<I$RUH9HT, yqHTb!BaiOrnHA nonpSBKH HS qacTOTy ny~s, H30TOUHbiA COCTSB 

MRWeBH H T.n. 

Tonmaus yrneponaoA Marneaa onpenenHnscb no yupyroMy pscceHHHIO npoToaos B nas

naaoue aaepraA 300-880 xas. C SToA uenLJO 6binB aaMep&Hbi yrnos~e pscnpeneneaaH npa 

aecKonbKHX aaepraHx a na~epeauaanba~e ceqeHHH ynpyroro pacceHHHH npoToaos una yrns 

40° n.c. 

B sblqHcneHRHX TonmRHbi MHrneaa npeunonsrsnocb, qTo npR uaaxax aaepraHx npoToBoll 

pSCCQHRHe H8 M8nbiA yron ( 40°) HSn!19TCH peaep$opAOBCKHM. nposepKOA STOrO npennonOlK9-

HHH HSnHnOCb Cp8SH9HH9 H3MepeHHb!X ceqeaHA ynpyroro pSCCQHRHH C aKcnepHM9HTSnbRb!MH 
/10/ 

ASHH~MH DlKaKcoas • nonyqeaabte aaMH ceqeHHH pacceHHHH asxonHTCH s xoporneM cor-

nacau C peaynbTSTSMH 3ToA pa60Tbl. ToqHOCTb onpeueneHHH TOnrnHHbl MRlli9BH COCTSSHnS 

15% H 38SHCens S OCHOSHOM OT H9TOqHoCTH aaeprHH, YCT8HOSKH yrna H yqeTP asrspa MHrne

HH s npouecce H3MepeuuA. 

PeaynLTST~ H3MepeHHA 

Ha pac. 3,4,5 npuseneHbt peaynbTST~ RauepeaaA nu<l><l>epeRUHSnbH~x ceqeaaA peBKUHH 
u a u 

C (He , p) N nnH Tpex rpynn npoToaos, cooTseTcTseauo nnH ocaosaoro H neps~x AllY X 
u 

B036Yl!<A9RH~X COCTOHRRA HAPS N • B HCCnenyeMoM AH8AS30H9 aaeprHA Ha BCOX Tp9X 

Kpus~x npoHsnH&TCH qeTKRA peaoaaac npH aaeprHH 1 ,31 Mas, cooTseTCTsyiOmHA BOa6yJKAeu

HOMY COCTOH BRIO COCTSSHOro HAPS 

aoasllc, as6niOAS9M~A s ps6oTe
1 11 

12 1 · 1' 
ne C (He , p 

0 
) N 

o" 
npu 

c aaepraeA soa6yl!<Aeau.a 18 ,1 Mas. BTopoA pe-

E a 
Ho 

1,2 Mas, IIHrnb cna6o npoHsn.aeTCSI s Ksas-

Hs puc. 6-11 ASH~ yrnos~e pacnpeueneHRSI npoToaos. 3ssacHMOCTb nR<I><I>epeRURanbH~x 
12 a II o 

ceqeaaA peaxuBH C (He , a 0 ) C oT saepraa non yrnou 00 n.c. noxaaaaa aa puc.12. 

Kax u s cnyqae npoToaa~x xsaanos s o6nacTII aaeprsA 1,2 - 1,3 Mas, B s~xoue a 

'18.CTHU npoSIBnSI&TCSI aaMeTaaSI peaoaaacaaSI CTPYKTyps. Ha puc. 18,14 naB~ yrnosble pac-

npeneneHIISI a -"'SCTHU. 

Yrnos~e pacnpeueneaHH npoTOHOB a a -qscTHU 6~nB npeo6p830BliBbl B CHCTeMy 

ueaTpa saepnsa a npeucTasneHbl s BRAe paanolKeHHH no nonuuoMaM nelKaHnpa. Bb1'1HcneaRII 
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5hli!JI Bb!Donaeabl aa sneJ<TpoaaoA Bhl'IRcnuTen&aoA Mamuae. B npaBene&HbiX HRlKe Ta6nunax 

AaHhl DODRbl9 C9'19HRR p981<DRII U 0 ) R Koa¢¢HDR9HThl .pa3DOlK9HHR ( an ). Ha pac. 15 

DOJa38Ha 3aBHCHMOCTb DODRbiX C9'19HRII OT aaeprRH llDR BC9X '19TblpeX H3M9p9HHbiX KaHaDOB, 

npRB91l9HHbl9 sa puc. 3-15 R B Ta6nRDaX 1-4 OWR6KH Y'IHTbiBaiOT DHWb norpemHOCTH 

OTROCHT9nbHbiX R3M9p9HHII, H B HHX He BKDIO'I9Ha OWH6Ka a6CODIOTH3aDHH, KOTopau, KaK yJ<a-

3blBanOCb Bb!W9 0 COCTaBnR9T 15% H CBR3asa C B9TO'IHOCTbiO H3M9peHHR TODI!lRHbl MHW9HH. 

Ha pacyaKax a B Ta6nanax TaKlKe ae yKaaaaa oma6J<a asepraa BaaRMonellcTBHR, KOTopau 

COCTaBDR9T 2%. 

CpaBaesae peaynhTaTOB aacToRmell pa6oTbi c pa6oToll BpoMnu a np. noJ<a3biBaeT, 'ITO 

AH#epeHDHanbHbl9 C9'19HHR DpoTOBHbiX J<aHaDOB, DODY'I9BHble B HaCTOIII~ell pa6oTe, npeBbiWa

IOT COOTB9TCTBYIOillR9 AaBHb19 paOOThl BpoMnH R Ap. DpHM9pBO Ha 70%. 8 TO lK9 BpeMR AH¢

IjlepeHDHan&Hbl9 C9'19HHR, DOny'I9HBbl9 BpoMnH H np., HHlK9 AH#epeanaan&HbiX C9'19BHII nlKOHC-

/3/ 
TOH8 npHM9pHO Ha 20% BO BC9ll D9peKpb1B89MOII o6naCTH 3H9prHII ( XOTR STO paCXOlKA9HH9 

• ae npeBbimaeT omK6oK aKcnepaueaTa), a DpH aaeprau oKono 2,5 MaB BRlKe naHHbiX 6onee 

/8/ 
D03AB9ll peOOThl Kyasa R AP• DpRM9pHO sa 50%, 

Mbl ue MOlKeM DpoBecTH uenocpencTBessoro cpaBH9HHR samHx aJ<cnepuueaTan&HbiX pe-

/8/ 
ayn&T&TOB c pa6oToll • Teu se ueaee ecna OTMe'leHaoe pacxol!<AeBHe peayn&TaToB BpoM-

nH H Kyaaa npu aaepruu 2,5 MaB coxpaaseTCR a npH 6onee .HR3J<HX saepraux, TO aamu naa

Rhle nyqme cornacyJOTcu c naHHhlMR Kyaaa, '19M BpoMnH. Pacxol!<AeBHe peayn&TaToB, nony

'19RHhlX pa3nH'IHhlMH aBTOpeMR, HaROOD99 B9poHTHO MOlKBO o6~RCHHTb H9TO'IHOCTbiO ODpeA9De-

HHR 'IRCD8 aTOMOB B MRW9HR. 

B yrnoBhlX pacnpeneneaKIIX DpoTOaos, K3M9peBHbiX a sacTOsmell pa6oT9 npH E u.• 
1,31 R 1,68 Msa R B pa6o'fe BpoMIIJI H DP• DpH E Rea 1,30 H 1,62 MaB, DODOlK9RR9 MH

RRMyMOB R M8KCHMYMOB DpHM9pHO COBDaAaeT AIIJI 6nR3KHX 3B9prRII OAHHaKOBbiX KaHaDOB pe

aJ<IlHR, RO B OTROtu9RRBX ARcl>cl>epeHDH8DbRbiX C9'19HRII, COOTBeTCTBYIOillRX STRM M81<CHMYM8M 

H MHBRMyMaM,COBD8A9HH9 Ra6DJOAa9TCR He BCeraa. 

Cpaaaeaae nonHhiX ceqeaall npoToRHhlX Kaaa.noa noJ<aa~MaaeT, 'ITO na&Hble aacTORmeA 

pa6oThl npuMepuo a naa paaa npeBblmaJOT peaynhTaThl, npaseneHRble a pa6oTe Bpou1111 H np. 

B accnenyeMoM naanaaoae aueprall HOHOB He8 
nns BCex Kauanos pe8KDRR xapaJ<-

Tepaa pe30RSBCH811 CTpyKTypa ¢YHKilHA B036yl!<AeBHs. • KaK yJKe oTMe'lanoc& ablme, peaoaaa

Cbl ua6DJODaDRCb R DpR 6onee BhlCOKHX 3H9prRBL 

YrnOBb19 pacnpeneneBRII npoAYJ<TOB peaJ<IlRR HM910T CDOJKHblll xapaK1'ep. nnll BC9X rpynn 

DpoTOBOB H a - 'laCTHD OTM9'1a9TCB onpenelieRH811 yCTOII'IHBOCTb ¢opMb1 yrnOBbiX pacnpe-

• A9D9HRII B o6naCTR aueprHII HOHOB He OT 1400 DO 1700 KSB. HeKOTOpbi9 ljJDIOJ<TyallHH 

aa6nJOAaJOTcR B palloae peaouauca npH 1,3 Maa. Peaoaaucuas cTpyKTypa ¢yBJ<IlRA B036yJKAe

.liHR H 'IYBCTBHT9DbBOCTb yrDOBhlX peCDpeA9D9HHII K 3THM p930H8BC8M Dp9ADODBr810T Mexa-
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HH3M o6p830B8HBSI COCT8BHOI'O S!Ap8, B TO lKB Bp8USI p831t8SI 8CBMM8TpBSI yrnOBblX p8C!Ip8A8· 

n e HHA OTHOCHTenbHO 90° CoUoHo Y1t83b!B88T H8 CHnbHYIO HHTep<!>epeHUHIO ABYX HnH 6onee B03 -

6ylK.ll9HHb!X COCTOSIHB A p83HOA qeTHOCTB COCT8BHOro S!A pa 0 1& • C p8BBBT8nbHO 6 on&mBe 

12 a t t 11 
ceq eHH H p981CU HH C (He , a O ) C AnSI OCHOBHOrO COCTOSIHH!I 11Ap 8 C MOryT C BB-

/lB TenbCTBOB8Tb 0 H8nHqHH M9X8HH3M8 UpHMbiX !IpoU8CCOB, 8TO T OM 6 onee Bepo!ITHO, qTo1 UO 

OU B HK8M, C/l9n8HHbi M B p86 0T9/I/' B p8MK8X M 9 X8HB3M8 COCT8BHOrO !1Ap8 An!l 0 6 'b!ICH9HB!I 

T8KHX 3 H8q8HHA ceqeau ft &eo6 XOAHMO npeADOnOJKHTb0 qTo B9poHTHOCTb HCDyCK8HBH a -q8c-

THU bl C 9 8eprae tl: , Cp8BHHMOA 0 68pb8poM0 B C8Mb - A8CS!Tb p83 6 on&me, qe M B8poHTHOCTb HC

nyc K 8HHSI a e tl:Tpo u8, a no Kp8AaeA Mepe H8 nop !IAOK 6on&me, qeM aepoHTHOCTb u c nycK8HBH nporoa8. 

• a 
nn!l oxoaq8TenbHOro cyJKAeHRH 0 Me~HR3M8 p88KDBA He c yrnepoAOM H800XOARM 

T lll8T9JlbHb! tl: 8HanH3 nonyqeaHblX 3 Kf':D9pBM9BTanbHbiX AHBHbiX, 

B a aKnJOqeaae aBTOpbi B b lpalK8JOT 6naroA8pHOCTb B.M. <l>ypM8HY 38 noMom & s o 6 p860TKe 

9KcnepHM9HTanbHbiX peayJibTaTOB H neBBble o6cyJKAeHHII, H.M. naHbKOBY 38 noMOIIlb B npoae

/l9HHH aaMep euaA, a TaKJKe rpynne o 6 cnyJKHB8HBH aneKTpocTaTaqecxoro reuepaTop8 s c oc

T8Be M.A. "'enypqeuKo, M.B. CaseuJCoBOA, E.C. CMapuoB8, H.H. CqeTqaKosa. 
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T a 6 n H n a 

12 a 14 
C (He , p

0 
)N 

I 
E u.a(MsB) uo (MfiH) ao as a• a a 84 

1,20 0 281 I 000 -0,34I 0 20I 0~140 O~I53 
+~,OIO +~,036 ±0,044 +~,036 ± ,048 ± ,044 

1,25 0 36I I 000 -0,345 r;oo57 0 I50 0 08I 
±~,Oil ±~,033 ±0,045 - ,027 ±6.,039 ±~,039 

I,3I 0 397 I 000 -O,I55 -o,066 0 I3I 0 089 
+~,OI5 +~,037 ±0,047 ±0,034 ±6,052 +~,055 

1 ,55 O~.:>I7 I 000 -O,I78 -o,095 0 I8I 
± ,006 +~,OI9 ±0,022 . ±0,025 +6,038 

1,39 0 263 I 000 0 134 -O,I67 0 2I2 
±~,009 ±~,033 ±~,037 ±0,026 +~,04I 

1,49 0 402 I 000 0 200 -O.I86 0 I63 
±~,OI4 ±6,034 ±~,039 ±0,027 +~,04I 

I,68 I I47 I 000 0 282 -0,273 0 187 00053 
+6,032 +~,056 ±~,039 ±0,026 +~,039 ± ,036 

Ta6nuna 2 
12 a u• 

C (He ,p 1 )N 

I -

Eu.a(MsB) "'o (M6u) ao a I a• a a ~ 84 --I 
0~200 I~OOO -o,520 -D,14I 0 I69 -0,068 1,20 ±0,045 l ± ,008 ± ,040 ±0,051 ±0,028 1 ±0,040 

0 437 I 000 -0,356 0 062 0 I24 ' 1,25 ±~,OI2 ±~,027 ±0,042 ±~,025 +~,037 ! 

1,31 00652 I 000 -0,053 -o,049 0 137 
± ,008 +~,013 ±0,022 ±0,027 +0,038 

1,35 0 541 I 000 -o,034 -O,I04 0 106 ~ 0 056 
!0,008 ±O,OI5 ±0,020 ±0,022 ±0,032 : +~,037 

' -
0 430 I 000 -o,023 -D,I93 0 154 ' 

1,39 I 

±~,013 +~,029 ±0,036 I +0,027 I ±0,045 
' -

1,49 0 739 I 000 -o,596 I -0,174 I a 099 ! 0 053 
+~,016 ±0,022 ±0,021 . ±0,022 ' ±0,031 ; ±~,032 

I 668 I 000 -0,248 ! -0,477 -O,OII l 

1,68 i 

+0,057 +0,034 ±O,OI7 i ±0,027 ±0,028 I 
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f 

T 8 6 n • n 8 S 

U I 14 
•C (He ,p~ )K 

E80 8 (MsB) a 0 ( M6u) •o ., 
·~ 

I,20 ~387 !6000 0 I55 0 324 
_ ,on .... ,029 ±~,029 ±~,035 

I,25 0 555 I 000 '1.606I 0 284 
+3,0I7 :t6,029 - ,043 :t6,027 

I,3I 0 609 I 000 -o,027 0 I29 
±~,on :t6,ois ±0,029 ±~,037 

I,35 0~443 I 000 · o~034 0 I73 
± ,008 :t6,0I8 ± ,025 :t6,030 

I,39 0 306 
±~,on 

I 000 
+6,04I 

0 166 
±6,032 

0 338 
:t6,o5I 

0 709 !6000 0~4I2 0 559 
I,49 ±~,026 - ,037 ± ,058 :t6,037 

I,68 23I70 I 000 0 I79 0 067 
± ,022 :t3,oio :t3,o18 :t3,024 

-

T86nun8 4 
u 8 11 

·C (He , a 
0 

) C 

I 

E ·u. 1 (Mss). ao (M6a) 80 a I a~ •• 
I,24 0 82 

+~,07 
I 000 
:t3,o8o 

0 094 
+0,I27 

0 254 
:t0,150 

0 I22 
±0,135 

I,31 I 07 I 000 -o,085 0 734 0 414 
:t0,06 +0,059 :t0,09I +0,099 ±0,079 

I,39 0 98 I 000 -0,456 ;oo22 0 849 
±~,13 :tO,I36 ±0,338 ,444 ;t0,4I6 

1,54 3 63 I 000 -0,694 1002I 06I44 
+6,20 +~,056 ;t0,074 :t ,002 :t ,066 

1,62 6 65 I 000 -o,919 0 928 0 198 
+~,60 +0,09I ;t0,060 ;t0,057 ;tO,OSO 

1,70 9 83 I 000 -o,799 00698 0 385 
+0,67 ±0,067 ;t0,057 :t ,063 +0,070 

-------~ --
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•• a 4 

0 I75 
±~,050 

0 I4I 
±~,039 
0 I66 
±~,047 
0 241 
±~,041 
<D 325 '1.6n5 :t6,054 - ,060 

0~459 0 I27 
± ,036 ±~,036 
0 697 
:t6,030 

0 I85 
:t3,035 

··-

a, a a 

00355 0 378 
:t ,lSI z.O,I90 

0 161 
±~,083 

--· ------
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