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OBa(Afi XAPAKTEPMCTIB<A PABOTd 

Awrya.JI&HOCTb npo6.ne1.it'.·' MccJie,IJ,OBAfilrn Y.c')l0Y1:'Jl0B0I'O pacceflihifl. (Jh!CTpblJC 
HeilTpOHOB > riM.eeT y;:ee > npo,IJ,OJIJ!iliTe.iii.tty-iO iicTop;oo it Ba:Oid ·KaK . a' TeopeTtttJe:­
CKOM; Tat- Ii 'a i:Ipa1foii.rec1to~1·0THOl:leHi1i1'.; C TOllKii' ::ipeii',iii npal(Tl!ln! pactiii­
TOB. peaKTOpOB umc sa.uiiiThl aa;imit HB.,l\~)!{HOe 3H~Hl!e cJt:ieiilltt pa~deflH~R Hetl­
TpOHOB 'anepe,!l,, 4To ·KacaeTCSi Teope 1Wt1eci<11x acneR~OB npo'6,1eMbl; '..ioiKHo· OT-: 
MeTHTb~ ~TO ~1aJ1oyr.iroaoe pacCef!HHe CJiy;K~T cpeACTBO!,i o~eHKH i?-~bHo,;i.ei1::. f 

CTBl!.fi M8JKAY H.}'KJIOH!L\m 1-!JlH i1e~ HYMO!iOM V. ·iiacceirntixlri~m1 '.!t;;JJOM.JiOM- > ••• 

noHeHThl B3aHMoAetlcTBlifl; cna.i\a'OiJ;l1e c··paccTO.RHl!e{1"'60.~ee Me;ineHHO, · .. tJeM ' 
.H,ll,epHOe' HMelOT r'JlaBHh!M o6paaoM aJJet(TpOMarHl1THblH XapaKTep':n \1cia'pa'i'.:'Ta­
l'J1 c poCTOM aap~a'n;u:ia-paccei1aa.Te.irti; '3To o6cTo.A:TeJibCTBO' :onpe,l\e.n,~JIO . 

. Bbl6op B" imtiecT:i:ie. M11Illettef! ,1\.11.fi · pacc'ef!Hl1fl Hel'i'l'pOHC>B · :X:a1mx T~eJibDC · 3Jle-· .. 
" 239p, ·238Ll, .. Pi.; .. , ,, ,,.. ,, ,., · . ., .· . .,., :·. :,., 

MeHTOB;:'l<ai( . . u,::< ,•·.~· .· .. •,. , .... , ... . : :, ·,, ,',. •' .·. 
lfa1eeTC.fi ,I:\OBO.irhHO 60JibUlOe' KOJil-llieCTBO. ,ll,lll!HblX J\PYP.HX ailT~pOB O )(WP~ . 

qiepeH~MbHhOC' cieti~'Hmcx: ynpyroro ·paqce,rn11i' He.WrpoHoii; y1fa.1aHHL[MJ.1.Hgpaw,;1 I 
i(OTOpble li3Mepem.i u qJOpMe YI'JIOBbJX pacnpe.140.i;re,~11il ,l\Jlfl. o'TAEl.nbHliDC '.atteprin : 
HOnTpOHOB, ·. HaMepeHlihte B HaCTOfl'.i(8il pa6o'Te cetieHl-lfl ManOyfJIOBOl'O. ·p~cces.£...: 
Hl1H B ¢opMe aHepreTntiecKOil aaM1c11Mobii'P,1IR O,[iHOi'O. yr,na (HMpl!Me'p/ 1:5° 
11 a0 .. ) l'IBJIIDOTC!t. c.y-.riecTaeHH. l;;M P,OnOJIHe~uei.i', K :k.iero~JMc.fl '):iaii~; · IlOCl{OJlbl(Y 

- '. '' ' - ' - - ,.,_ ' . >. ,, ' ' . ' • . ~ 'J .· ~· 

noaBOJifllO'l' 061,e,z:tHHWTb MX a'. e,[\11Hj'Kl CHCTeM,Y npoc:T'paitcTeHHd"-3!!8preTtttlec,-
it01'0 pacnpe,[\eJleHUII. pacc'eRHHbD( iieMpoiroii~ ke np16et'B.fl Jt.' aiidoJIKJ'ril3a$1H •.. 
ttaui,ix ,I:\iHHLIX; HO B 8TOil padbTe onpe1eJieH' 11 · a6COT.IO'rl{Htl YJJOB8i!b cetlettuit, 

'. Ue.ilb pa6oTbl! Bo-;-nepBblX, n~,!Iy;.e1me B p~1tax-e.n,i1Hor~ a'Kcnepr1MeHT·; ., 
:'JHeprtfaU\leCK()it saBHC!HMOCTM ceiieHliiI 'pacce~H,; :; H8:iTpobciB' s;,ripa1vat TS!l!IEL'IbDC 
t:iJteMeHTOB iia Ma.Jihli1 YI'OJI, :H, '.eo.:.n~opwc,;ruiaJI»a ciT'o't!''sttepreTHi:iec1ton 311-
BliCl!MOCTll B paMrtrut e,!l,HHOro no.n,XO,l\aj CB;SaHHor'6':c{'np;{11eHeflH8M OilT;!tiec:. 
ltOU .MO,!l,ElJ.IU .b BKJIKl48HfieM B pa~tieT ;i:{air1,i-ioi~t1CTBHn' (~anp11Mep1 llOJIIIpl!;a~ . 
QUOHHOl'O.THria) . '{ .. ,. ' " ·· ; ' · ,, , . , · ·· 

HayttHa.<i ttoa11aita p~cSoTbl. .·· ...•. , . ,:-, .. - ,, _ _ ,- ... 
"·' -: I;: Bnepin,re npMME!HeH 'cnoco6. HOpMlipOBKH .,!l,ll~epeH~arr'biilnc CetleHlli! Ha 

_ .~:,• •,",/. " ,..., ,,~; • < -'.::•;•.,••• t; , . .,')~·~•• .• ,2,~•oc~ '>.,'•,•·;··•-' ' '• 

cetteHU(! lllEl!lll'epOllCltOI'O pacceRHl1R~ •' 
. 2 •. Ilp11M8H6H OllOCO() Ol1etil(l1 cneKTpOB HeilTpO>iOB MOllj!IOI'O 11CTOtJ~itKa,' 

Ha oda npeivt?:K8HHblJC cnocoda IlOJ1yt.e1m, aBTOpCi<l-l8 CDif,IViTeJlbCT·aa·; :~" , 
-'.; 3. BMedci" Tp~i!L\HOHHO-ro l13Mepe;ma' cetiett~tl M!l.JioyrJIOBO::'O p~~C~Rli~R 

13 q,op1.1e yr1oawc pacripep,~JieH'l!n.o;Jii'(oir~e1i.iiwc',aiieprHn:~eiT'poHo·a; '~ p~- ' 
C>OT8 .1f8Mepetta 3HepI'eTutieCKast.':iaimc:l!MOCTh. ,!l,l14¢epetfl1;aJibHOl'O,,Cet_teHrl~ ,!l,Jlfl 
ABJX .M8JIW(YI'JIOB. paccenirni.· .. OTO. rios;aoniJi'o .• HB.,l\6JKHii'e npocJie~~Tb·. l{llT'epg;e..; 
peHW!OHHhl'1. xapait'rep ,OTKJI?HeHwn'·0itcriep111,1~1iTaJibHhlX 'c~.1/eH!ltl > ci; pactJeTa, : . 
E~OJI,':!e.ttHOPo c, ~efH!'.™ _no~e'!11a~oM qea ytieT.!3- A~hHO.,ll,E,:i1~:;'u,11i, .OTMeTHTb 
Kcipp8Jil!l1l'!IO OTitJIOHeaatl . 3I<CnepaMeHTa ·,OT. pactJeTa · C ·. lCO,!l,OM. peaJibHOI! ,tlaCTl-i 

\• •• ~ • ',.'':.-:.-•, •,, .. •••.•:..., ,•", 'i.../ c ,,•• •• ~,,.,,.,•,C '•• .~ .•>~M ••• • • < 

' ,-.~-- '~. 

{>'r - •am--~,.,~~ ... -i~~ 
n,-,,. :,,· ,. ,· .. ,,,. •i: •·:·«~-n..,,..,. • Uw.e. ... -'--,""''·. ,.-..-.c .. 1 ": ... !\.1.t. :i' t 

I i.i:,•:),:; '. • ... , ., ~'[,lJ:':flj.lJ ! 
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.i. 2 ·~. 

Meptton aMITJ!HTJ,D,tl " c,u.eJiaT& Bb!BOA o qeJiecooCSpasHoc-rlt aae,u.eimn 'A8JlbHO­
ieiicTaii~. np;i pacqeTe ·.ceqeirnll MaJIOyrmlBoro paccem-tmi. ittillTpOI-IOBI, . ·• 

4, ,Bnepa~e B paMKSX. e,D,ifHoro· no.iirxo.u,a_ e, l-!CilOJib30BatmeM onT1tqec1<on 
v.o.u,emt iib!not,;eH ·ru1aJI113 sttcnepaiie11TaJ1bHci'ro. t,:atep!aJia rto ynpyr0Mf pac"­
ce11mw 'l-ien-fpoHOB CBltHLtOM B oqeH~ WHpOKOM. 0HepreT1tqecttbM 'AJiaiiaaOi-le _OT 
0.00025 + 14 M3B " OT oio'io { 14 M38 ,ll,Jtft ypaaa;· ' .. _ ... · . H ·-_ ' ' 

. 5. OTMeqeHO ()OJtbmOe cXo,iicTBO 'li. CTpyttirype ME!preTattecitolt 1311.ll~tcit.;._ 
~1oc-r1t nap&ietpoa _ noTettit»Ma 11,11n }1,ayx· S!Jtep1 ~~Ml-11.\a _1r ypM~, · , .. "-: . 

' Ilpa.KTl!qecKM ueHHOCTb paeiOT!,i ~' . '-. ' ,. . ,. . '" ., '' ' -~ 
. ' 'I. 1131.lepeHY ceqeHlilt 1,1an:oyr.itoaoro pacce.11H1m J1el:\TpoHOB D pealtTOpHoM 

,ll,HariaaoHe_ 3Hepr11h jl,JiJt it~Ct<OJlbKIIX :inei.teHTOll, atiiitip,oc B pea.KTOpciCTpoeHHlt.i 
2:ocYll!E!CTliJieHa lie TOJibl{otio.u.roHi<a riapaMeTpoii Clh;Httebkoro nqTeHI.\H-" 

Ma JJ,n!I onltcaJill!I oeimltpHoro 3KCnep"MeHT!1Jt&~orti Mt1Tep1taita.o.patcenHllll 
HeMTpO!toB ff'APD.MH ypaHa ll CBHH~a'; '. HO lt yl{!138.H cnocod M~ll~on tu1npoim11:­

'J.1!1W{K 3TIIX' napaMeTpo'a -. (Ila,il.o::.npl!l5Jiiutettne) (:hdSBOitmonµtli SUtlHCJI!t'i'&. cette~ · .. 
HHsi ,ll,JIJl 'n106wc hpoll.~l!(frotiHWC 'lnieprnli f', . , , --.• , , , . . 
. .. _ 3 i' YKMaH citoco(S lfaMepeHHst ( i<ciktpo,iit f tittett'l'pon, k~tltpoitoiU.toJllHiix 

. ,,., .. ·' . . . ·'· -: . \-.l. :,,. ,:.,., -"-: " '.' ., ' , ... ,_, ' 

HCToqHIIKOD 15e3 CltllllleHltll mt MOII\ltOCTH• : ,,. , ·. . > ,. ',, , , 
· 0CHOBHHe ttoJio· eHH/1 II' peay;u;TB.Tll i · BllH~CeHHiie Ha 38lljHTY::: ~ , . . _ . . _ , 
''I.· MeTOJ\IIKli m;pMitponk1(ceqe1hH\ pacce1tkll!I H bl.\eHK!l t:riekitpoe Hefirpo.:. 

HOB. MOIIViOro llCTOttHIIRl11 ~Cl-16Bllllltwt. ita: HCtIOJih!30B8.Hit)l_ ~SOilCTB nfnlm~epcie~ . 
c1tor1,"j,accet1ifa~ 1ten-rpo11oa; '"'. :;: . · . '_. . • <- <: . : . : . : . . '.i 

2; ·' PeayJil>TaTu· ll3Mepemist • JtiepNiTilttec1fon. _!31113ijcltModtH ,Ait~epe1t~anb-,. 

. Horo_ ce·~,~~K~~g~c,~eJiH#n.,!!eltTp.: O~o~~ )~~~~ '~.:~ p~~t<-ro'p·a.•. }J?t.,e~ ·.·.· .. 
eneMeli'l'ru.n-1 ~. Pb Ha yl'Jll:l I.5 ii. 3 • . . . , . · .. , . . . , .. i-. 

· • ... -,-·, - ~-·····•~ ··"' -,··.r··, '.'- - , ... _, _i ~<:': r,-, .-,;)' •.·. • ~---:~•-,,.' 1., ... t> ·--~· 

''--3. Pe3yJib'i'a±ll aHaJIH~li noitytleHHWC, eeileHH!\ ,tvm ·cBHH!.\li CbBMeCTHO t: , 
Alll{miM11 ,11.pyr¼ix '. anrbpos i p!iMKax bhTitll~Ckbl\ M0,11.e.dtt I ytr~TblBBlOtt\ell ,ll,Mb~O-
.u,ellcTeKe, . . _ . · . : ___ · : ... · . ; · 

4. 01.\eHK_a HeltTpoH-it,11.epltoro . .11,Mbl{OAeilcirsiht no i,iaJiclyritr'~iii,iy;paiiceJt1tml 
uel!Tpoifoii yprutoM. i: pi:u.mrut bflTHqeCkblt MO,!l,CJiit" co crtiep~qecRH-CltMM8TpHtUrtiM 

noTe~~:~M;KJIAA, !lDTopa . , . . .•··• .· . -··. , , ·• ···;·:> . ' ·, ., . ·' ' '. :· .· . 
. I. Co3,ri,ru1a:·ycTaHOBKai'CllcTei.!a KOJIJillMatllfl! H Al:!Te~TOp Al!ll iiaMepeHlt.ft . . , . '. •.; . ., ~, , - . . \. '-.;' '"" ; : . - '' ~ - ··, , ... \ . . ,, - ~ . \ '. : ,•• . , .. ·', - ' , . -~ 

cneK'rpoe pacceRHlthllC Hel!TpoHOB a Ma.n~yr!loilciM A1tat1E1301te. ,, r· ·•·· : ,· . '.< • 
.. 2. B!mOJIHeini'11aMepeHiiH )Ai-t~epeH~!lJlblibllt. cetteiiHn_yiipyroro, pacce11'ititit 

,. ,-,. ._~. ,. ·--t:"5·,,".,., ,, ' ' _,,·l• .. "-t·,. ·:·. ,:.:·,,,,.,,·.::-. -'·. ,_i~·-i : ·· ·· --~ 

Hel!TpDHOD · B tt.aJloyrJIOBOM ,ll,IIM8.30He .u.nn, HeCROJibRllX. t:lJie!.leltTOB C ,, noJiyqeHW-
' 814 atSconrmtwt '~eJI~qllH'ceii'eH11A'ttopwipOBKOlt Hll pas-~ocTirult: 0cf4-eKT:·111Bn~..:·- .·• 
repoeci<orci pacceHHHH, ;-::·;; ·, _ :.~., ,, -•. :• ~;:, .. _- ·,;·. / · · · -- ,:;if;.,.:~ 

a. 0TJIIIJ!teita BbltlllCJlll~'eJlbHasi nporpiu.lMa I,, riti3BO.illlBUla!I ,a .,P8l!(lllJ8 OOHCKa 
·. onpeAeJillTb onTHMMbHH·e 'mipriMeTpll OnTlllleckoro flOTeH~M~'.' ' . , ... ,,, ,_ .... 

4, J3unon'HeH TeopeTKtJeCKHll fl.H!iJlll3 Ha oBld ceqeHHll 11.a.JIOyrJIOBOrO pac..: 
Ce/lHHk B pzuir.ax OUTHtJeCKOl\ ~:0AeJ111 C. AallbHOAel\CTBlleM~ . ., 

.. ' ·, - .• '~,, . f'. ,,-;~, ., . . .. } 
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Anpoeiaq1rn paC5oTH ,'- " 

PeayJJhWTU paClOTlf ',tioKJia,1vwwxticb Ha. I lielAAY!fllpo,lV!Oll KOHi-epem~m.no 
J1~l\Tpomion ¢11:i'HKe. '(KllflB,: Ul8'i'r/) H Q(lC~llJ!llCb 'Ha ce~umapax D ~1Lu: 
JI~,~:1:Jmrcc,~i>~~ci:.!f~~:,,:·~- ,· .:"H' ·'·_:!':.I .•.. _,, .. , .. •,·-' 

AlfCCep_TaIUUI .co~GTOttr. Jf3°, !l~e.qe1mf{; ~eTupijx ir.:iaa, · aaKJIDtl8lfiUI, npi!JI0-
1.'.fl_l,l~H ll~ CPH,~Ka llll'!'•f py~Mori' ~nTepa,j,ypu" fl3. 9{ mutueHOB~,1n; ~Pa~~T~' l13JIO;­
lltOHa. Ha· H& crpaimllax, BRIDltJWO!llll1' 28 :pucy,moa, 12 rae5nm(. 

,,,,. .. - '" .. '•• '· • ; .•,c•.•·,? ·'·"'-· ~-• . .,.•~~-j~ ;,.• , i:' '·: 

·· \;oAEJ>liWll!E i ~}.saru· 
;:' -. I • ". 

~ ... , , .. "' '. ' 

~o:,~eegeH~~-~06otto~uaa.e'T~fl::~KTY~bHOC&~;;~Mll;: ,qaeTCR 'RpaT~~~· co.:. 
,AOp;K!UiHO ,ll,HCCepTllL\lili:·110 rJiaBiw, '-11 cpop~iyJittpji:l~csi 'ocHO;fni: no;'IOMCIIIiii;' 

, ,. Bb!HOCHMble ttaJa8lJ\HTY, '""" - • , , , . · , ,, ,· . : · '· ,. '· ·,.' ·•: ' · 
~ ' IIepsM' rJiaiia' n<i~BRU\eHa OCHOBHUM; ~H3i1~9Cl<HM srf.q)eKTSM; ! onpe,n.e.1.fUl[$W 

Cf.OPMY.Y['.l!OBOI'O pacnpe,D.eJieHilR H9V.Tp0HOB npH MaJJUX yrnax paCC9RHHH, 
fpatt~!l..:_AllrulM~Ha. yr~oa, •.' B. KOTOpOM pacc~.llTI)l1B8.eTCff sKcriepirne1iTa.1i.1rufl 
l!.8.T~P~~\ },!O!KeTi:~hl'rh· .Y~~aHa B9CbM!l. ycJIOBHO, "' 3~Buc"•i"i ·oTHOttirp~T!iOl'O 
BH,qa, HCKOMOI'O :;r.aJibI-fO,D.ellcTBH/1. TM B T~opm1 ,l\l!q,prun.vm 15IicTplDC HellTpo­
i!OB,Y,lrn.ab!Bf!,e,TcJI_ yr.nOBOf\ pa:rnep rnaBHO~SJ~,ll,l!tpp!l.l(i,fiioHHOro,.M!l.KCIIMYJ,la;' . 
KOT~p-~11, paae~ a·~ t; -.~M ~ - .U.Jl!<Ha llOJIHU HeilTpo_f_f_li,: a R . ::: pa.o.i1yc 11,llJl&. 

.,;.-,-, .. IlnepBb!e BW!M8.Hlle,K,BOnpocy O paccempm,Hei1TpOHOB Ha UAJllUl yrJtbl, _ 
,i,,,,~.., .... _ -~ ,,._,,.., ·-•~·r,. ".,. • • -~ ·~,,.,.,.".' '.J, .. .,.,~" •. , . -,.,;:.,_., ·" ,,.'. - ~--, 

ClWIO npl-tllJIOtJeHO ,paClOTOA lilBHHrepa a 1948 ro,rzy 1 :,a-KOTOpoA YJ<MliBaJIOCb; · 
qTo cm1H::.opciHT8JlbHOe B33.H,MO,[\e!tCTBlle MIU'HitTHoro MOU9HT!l., HenTpoHa· C 

'( > •• ' • • ' ,,,, ·"'"' '•.· """ ' • 

1<yno11ciacKHM noJieu ~pa ,.,oJIJltHo npnBOAHTb K c11J1bHOLIY p9cTy CelteHirn pac-
ce11mrn np11 yrJlax . 0 < 2° . H_ K 3H!l.\UiTeJibHOl\ nOJillpil3ai\1H IJ?.CCeruuooc lten-

' Tpo1i~a-0(8)~!5"o(~)~f\~t .. 1 r~e r~.½rn(-hi}f~fJ . \,_ . (I) 
BalKHO OTMeTl!Tb, ~TO, B~!CJleHHOe B CiopHOBCKOM np;i6Jllmemm ~eqemte , 
WBHHI'6pOBCKOro'' p~cce.AHHR 6(9) He 3fl.B;fCltT OT 3Hepruit HC:lTpoHa, 
. ''. ,.Y.lle' a/nepaux'Jw:doTru< 'no'i.m.noyrJ10BOMY,:Pllcce11i-im; D 1950:.1900 I'OA~ 
no,LipOtSflO ociCYJK,l\llJllfdb pMn11tnrue BflAbl · aaruiuo)le:lcraun, KOTop~e L1orJ111 ::du 
,O:arb· Bl<JIB,11,. B ceqe~1ke· ynpyroro paccenmrn Hel!Tpottoll imepe)l, 06cyz,a.iuuc1>: 
BJIHRH~e KilaJJ.pyIIOJibH0°ro II .Mai ,IHTHoro 'MOM8HTa \fl,IJJ»l, > B:l~MO)lellcTaae epoi.t-

' .u.ei-ittor~ 'a.)l. M / HellTpdtta 11' ero aapR,Lia C 3ap11,.1011 ll,l!Jl8.·; 'BJHl/!Hlte a.neuTpoH-
HOfi 060JIO!il<H','.( nonRp1tayeMOCTh K-o60JIOtJKH H Heynpyroe paclcesniue 'iD: .. 
1(::'.3JICKTpottaxr'a: ,dpyr11e sq.¢eKTH. OKaaaJIOCb, _'4TO yKaaamwe 83eJIW,AE!J!Cf8,j1ff 
C~O.ClO BJIIIR~T i-1~ iieJI~~11Hi'cetJeHllff WU!OY: JOBoro paccesuOOI. \ "~ '' , 

• : :- 'B'paJiHltX 'paeioTruc. 6Wt OTMetJeH e;z;e O.ll,lti-1 3;¢eKT, CllOC06.-: ,Jlt fU3_MTb' 

• 8.1{01,'.a.JJIIH ~ ncBe)le.Hl{I{ · cei.iett»n 1,1ruioyrJ101ioro paccemurll-B38.WIO,ll.eltCTrllt'' 
,,, ~ab~A9HHoro 1,;11noJih~OI'O '3Jl~KTp11t1eCKOI'O l,(Qlo.;HTII. HeltTp-0114 '(~.;pf.) C 

.. ~y.'IOH~BC~HM' no.11e1.1' wa·. "11oCKOJ!bKY 11ellTpoK HC SIBJU!e'fCJl UC'fillUW ttd'tpa­

;bH~A ~!lCTHtien, a 1U1eeT c'.'lO:lHYJ) 3.'IeKTpoWlMtHTHyD CTPTi!'r.fFJ, ~ 6u.:o 
OIDl.ll,8.Tb no11r..,emt.<1 y HeI'O B CIL'IbH014 3.'Ienpil'4eCKOlt rtO.te Kall-e~l-f:iG.t'O -
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81l~fTil~1!~~~~rQ li'~~~~~it _W ~ ii}-? ; fl!lpnep~Rli8.JI~li?f~ Jl~m,:>,. Ko,~~~~Itt 
nponop~O!il!J?bHOC'l'Jf c:,l ~ t ·aa~HCffil!Ur. OT llt6CTKOCT'1 ~~eKTpo~ffiiTHQU q;pyx., 
-rypu neJ:frpoft!l,,. lia3NBBJOT ·_ 11K03qrl.iu~e1:1101,1 IlOJl.Rp~ayeMOCT~" t. ,notjo~HHT8Jl~HNn 
ti.ire~ . ~ r~ilbTOHHati~. B~IUIII.O~er,cTB~ff •.. o~yc~o~eH~n_ iiof]#paayei,i~c~~D~ .· 
Bh<'Pa"':a~'l'_C~ ~aK ~n011;;-~1~~. / Bo Btl,8't!ll}fin Ofi?J_!lCTR 11.1\P!l ai71eK'l'~H~8CK08 . 
no;xe_ cn~ll.eT }m~E: 'L: M_ ~no.i7"'~{~ \~:- JJ?Isr Te.KO~ AoO'aBKli;}: tmepI'_H~ _ 
B3$.l-!MO~eP.c~Bmr Bb.'miCJleHa. aMIIJil-l'l'Y,!\8. paccemw.a B dopHOBCKOM np;i6JIWlt8Hli_l1, 

. . . ·,. /aoft:(8)= ~~~(¥)2KR( 5f:g~>1: co~~R1+ sl~KU)] , _ _ (2) 

r~o K=2ks½t,f, _k:,;. '.ao;IHoaoe 'lfflq'Jlo He~Tpc·1a, R ~ .pa,i;uyo 06pe13aimsirlnOJ1, . 
,Q;iiprpepenwirun,noe C8tl6H'A0 pac:cep.tti11(•HeRTpOHOB. 13 ot5;m¢TH MMblX yr,no~ t 

aariHc~iioe B BIU;e · · -·. -/· •. · · • •·· .· · ' .' · '. ->' ·· · · : 
: · •· ._ . o(B)::;l{l-i: 2-Ref(8){~oi ~lfn0l+2·(Im.·5(G)~fc.!i}+Hm11\1, · ·, (3) 

' .::----~ .•• ; ..;., ........ ~--:- .. :'; - ··•c,- .. ~: ...... ,.,.::!_·.' .. ~-:,--... -, ,_: 
Pac~~; A.Mn.~HTyp,a ··pacce{!liH.f{ • rr_=~ .•J:r~·· .~~- -~0s-v .·· ·. 
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noJit1pH3fililiOHHoro H mimltre- . 
po,fo1toro' pacceJlfmR, MOllteT ; 

· 6i..-ib 'npitse'AeHO K B;fjzy/'r,ne 
6(9 )= tit(9)+2·ReJl(8)ln0a+I f al\l\2( 4) 

6',(e)~ 4~;; -ri~;e~nir pi~- : · 
CE3HH!Ui, He, 3aBmi_f!IllM .o'i' /noA ,· 
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13'¥0POfq; 11.· TpeTJ,aro · ipieiJoa, P~?lttijttEUl fiJIIJ pa;mmt· ;meprun )ieP.rpattE\,r 
CTellet{b . r-011.riettcaw,i11 'ii 06ni111t Pll3!A6p .BltlI9.Aa' B. cet1imue Ciy.qyr. J5Q~eimo I 
saa1iceT1!:• U • OT BSJilltlHHbl K03!l$itµrnttTa Il0JI.flpll3YBMCCT!i;' IloCKOJrhKY: pelll!~: 
Ha.fl tlE!CTb iR,[\Spttoil ru,!IIJIHTYJ.lhl PPH yr~wc 5° ~ 6° 1n,;ee~ xapawrepH~. ~Hep-

. re-r1tt1ec1(y10 aai111ci-11toc-rb 1 · a nonRp111ia4tto11ttaR a.v.n.,uTyAa np:t BTHX ir.irai . · 
M8HRe'fCff t-i~,o C e1fepmen. tten-rpomii; . TO np~cyTilTafle. liIHep¢ep~HljUO~!iClrO 
BKJ!!l,IIB/ t~OlK!iO . aaue-rwn,, ec,m-1. cpa~H»'fl> OTKJ?OHemm sr.cnepl!!'.16HTa.JlbHh!X. ce~ 
tteHHli PE\-CCS.ITT',.}!f!' npv.. BTHX yriiax OT pac-i.~T~h!X ceqe~mv. C noBefie:meM pe­
e.'IhHon,.iiaCTll ~epHOfl aMrlJI~Ty,r;s/iiTo II 6h!J!O Bb!l10Jlii6HO B pa6oTe ( I J. ; 

· Ha. pHCy!!Ke . 2A, paeJIUtl.'-!hll~ 3HatmaNJt npe,J\CTaB.~eai.i. pa:3~0CTH. A,6,\ C8tl8i1HH 1 

U3M8PSHHUX paam.:~!11 aBTopai.m MR .fl)U)a yp:uia npu yrJie pacce,m11f1 6~ 11 
,cetie:-mn, BhltmCJiflHHb!X B paM:<alC onTiiiiecKQ;t Mop.em! C µapaLleTpaJ.l;t . ' 
AJ~p6axa u Mypa.'~· ;<()A pasHOC'l'Y. AOi:'-0:1y;in"°;OPf\C.I!, · Y.~eer MHOl'O aim.ere> c · .. 
,rnepreTtttJeCttOit 38.Bl-!Ci-tMOC'l'blO J.lpyron paattoc-:U Ca6"a ~6'(Jn":1•10"4Ufq(4,•0). 
}i'S;K,:J,y. ,ll,ByMR pactterHb!l-11t. ~etlelilU!Mll, 'I10Jlyti8Hrl~~ ,c AOClaM8Hl'l8M. ,tl,a..libHO ... 

' ,o.et!CTBUR I • ~- 6e:i ,IV~JihHO.ii;eP.<;TBl1.f11 npe,l\CTaB,,'16HHO!t' ~a pl-!CyttKe cn~6umon 
KBliBO~, ·• nyHKTl-!pHM KpHBa.'. • C~TBeTCTBY~T. aHa.:'lOf'HtJHOMY;. P!l,Cq§1y" ( napa~ 
MeTpaMll BXJIMopa-Xo.rzrcotta, l{oppeJ11u~tff pa:311ocTell pacqeTHbtX ,1 :rncnepu .. 
}t.eH'.'aJibHhDC cetieHY.fi C peaJihHOfi tlllC'l'bl() (pnc.2B)/R,Il.epHOfi ar,iryiu;ry.o.l:>l, 
.:;euoHcTpapyeMM Ha pucyttKe , uorJl~ 61,1 Cit>!Tl> H 6om,melt npit 0Toy10Ta11u 

_ . cm:TeMaTl-!tl6CiCY.X ()!llltOOK al(cnepmi.eµTa, pa8Jllitnmle y\pa:3HblX aBTOpoa. . 
, • . BTopair'. t'Jiaaa'· noCBffi11e·~a. !.ISTO,O.l!K8 HaMepemm aHeprex1it.eCEO/.i .. aam1-

CllMOCTl1 MB..,'IOJrJIOBOf'O ceti.eim;;,: BoJil,rrta.<J t.aC'l'h pa6oT ~- nocasr4t\H~ npo(S .. 
'JieMe ,I),8.JlbliO,ll,6ltC'rBlfff. Me:11,iiy-ttefiTpoHOM U -;i_qpOM; CBflaatta' C itcc.r.e,o.oBa.IiH6).I 
'l'OHKOfi CTpyKfj'.P~· rJtaBHOl'O .n,a¢paK4UO~HOI'O MaKC~MyMa B j'I'JIOBOM pacnpe:­
,J\6Jiett:m •ynpyro- p.9.cce;ittiihllC lieP.TpOfiOB~' Y~MepeHHII yrJIOBWC. pacnpe.rr.eJI8HHR 
BLIIlOJIHRJIMCb ,l),Jifi 'o'I',l\eJii,j:ji,bc aHepI'BTlftlSO!(HX rpynn HefiTpOHOB lf'' KaK npa­
BU,'10 t Ha yc1<opuTe.nmc 38.pillileH;OOC: tiaCTl-14,; HeKOTopue .1-!sMepeH~.fl yrJioawt 
pacnpeMJI'eHUJ:i ,iihiriom-ieHhl Ha nyqKS peiUt'l'Opa Ha 6b!CTplilx:' HefiTpQl:{ax.'· . 
Ilpem.iyi:1ec'l'rio TaY.HX'.H3Mepem1tt L D B11Coimn CTM'HCTllt.ecxoit ,TOtlHOC.Tlf ce­
. tieHHfi paCC8Jl~U.fl 1 . nO~yttae~10A-6JiaroAap.R. ClOJiblDOMj' noTCiKy. C5hlCTpwc· ·Hel-i-
TpOHOB B peaKTOi)HO~i riytrne. ? ' '• ' ' '.' ' ' ' 

. . : •.·- . ,_ . . . -, . . . ' \ . 
. : B HaCTo,qefi pa60Te B 1tatl8CTBe HCToqmtKa ;rnATpOH0!3 ,ucnOJib30BaJICR. 

peaKTOp; 6~cipwc i-iey.TpoHon BP-IO. }!?noJ1bsoa11Hiie Hell'l'po.HHor:o · HCTOllHl-!J<a 
co CilJIOillril,ll,tcneKTpOM '•RBJlReTC.fl cosepmeHH0 ec'l'eCTBeHHl&, KOr,rr.a CTaBM'l'CJi. 

aa,u.aqa l!CCJieAOBaHHR imepreT1-1ttec1ton 3aBHCHMOCT~, cetieHHR pacceRHIUI lieA­
TpOriOB Ha' 011~et.eJieHHU!l yroJI, A,•ut 110Jiyt!ei11t1i :mifi 3aBl-!CliMOCTH. ,l\OCTa::-, . 
Tot,HO cono'cT~~KTb 'ciieliip' iie&!TpOl{OB. B rlp!l!iOM nyqKe HCTOl!HHKa co _cneKT­

' }'.OM~ paccestilliblll o(ipsa~o,:~ no;i. 'sa,u.aH!iW.I' yri1ou. lfa~iepeHHli cneKTpOB 6wrn 
aWlOJIHett1r'oiHo!:pHCTM.:ibHh!M cneKTpOMeTpOM Ha. llCHOBe:. i<pHC:'a.'IJla CTHJib.::. · 

.·. 6eHf. C no.iiaB.i'leHHeM O - q,oHa, KatieCTBO pa6oTbi cxei!li Pa3'AeJl8HHR rl 'H 0 
Jiyiien KOHTFoi~pOB~OCb C noMO:l;bJJ i!3Mepemrn cneKTpa HeP.Tp0H0B ..• 
. C . - . 
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/ 
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,_ 

cnottiM;16~0 ;ze;iem1~ 252cj, 1. ;0;~1110: ~~~ci~Tl1ci1t · cpopMhl~ 
.c'neKTp HeHTpOHOB MCT04Hmm., . B :':\~!!HOM CJiyt,ae. cn·eKTp peal:(TOpa 

BP-fO •· noJJytta.JIC:st ~BJ,'M.FI cno~o6aMit; :B, ~ep:SOM ;cnocb6e cnm:Tp no.'IytiaJICR .. 
l<aK 'pesyJibTa'r .. ttenocpeJ\CTllClfHI« ,mt'.:' ... U3Mepeimi1, . Bblt!O~H.emn.nc .Ha MM0!1 

MOlllHOCTH pa60T!,l pea1m:ipa 0,4 KBT,,-I'.kBTj 5 KB'I'. Bo BTOpOl,I CJ!ytiae ·'· 
' - '• . - . '. ~ \,,: . - ' . , . - . ' ' "- . . . ... ., - ; . . ~ .. 

cnelt'rp tfoiiTpoHon noJiyt:Mcit ttaK pasi;ocTb ,o.nyx. cne1iTpoa ynpyro paccemr- , 
HNX HCMTpo;1oa,Ha· yrJI1>tl,5° it 3°, [2],); HsMepeim~ ctieT AeTeKTopa Ha-' 
MelIRe~c:~ a xaa:;ioj:! · aHepreTlitieCKOtl. rpynne: ilpv. nepeXO,l\e, · CKMSM, . c·. YI'Jla 
pacc::eJliru~ 3~ -.f!a yr,o,1 ;,1?::npot!Opl.\110HaJibHO noTo~y He/iTpO;!OD .B 'Ton,· ilte . ' 

eHepI'eTY.~CCKOl\ !'pynne cne:{Tpa HetlTpOHOB (peaKTOJ)HOl"O nyqKa} H U3Me-;' 

HeHHlO ce11ei1H{I pacc,~{l,mff m;11Hrepa AO~e ==6(1°)~G(3°) ,BCE!' ,l\pyme 39'.feltTH 
paccenmrn:: ynp1ra e .11. Heynpyroe. paccemme -RtipoT1w,o.cl1cTBYJOlllilM Jt,i\epaHM .· 
rioTe~~~i:uioM, .:Mi!OrO«paTl,:!Cle_ paccef!H~.~- .. .;. npa.1tTi!tl8Clti( He. i.1eHRIOTClt ·. npu ' 
CTOJib iteSHaqiJTeJibHOM H3MeH6HHH :/I'Jia, .· nocm).nhky 61118 .... H3B8CTH8.Ji c'1m.', 

TeopriiL,BeJiv.tiHHaj 6'1'1100J1ToirhHoe KOJIHtiecT~o Heii'ipotton B aHepreTittlecx;,x · 
rpynnruc :'HCXO}tftOI'O cnewrpa o'I~rKd, M9llteT . 6UTb: not.ytmHO no 81iepI'eTHtleC!W-; 
MY .xop,y · PMiJH~ll o-rctteToa t4ttHTY.JIJIJtr.,'l10Moro AeTeKTcipa np11 ll.B;/X. ytta:rn.u- ,­
a~ yr.118;1(,Pa.Cc:~!IHH.fl, ~onoJI~aTe,~hHOELYll.Ot>CTso,aToro MeTo~a cocTottT' a · ·:· 
TOMi:. ~T~. pac<:ea1-me illauHtiepa. o;t~n~itciao ll,Jiff aceic :rnatie1mii eHept•un uen­
'rpouon. 3ToT pesyJih'rat; noJiyqefllihli1 · B np1-16JI1tatelim1 Bopua 1 ,110 cmc ilop . : 

He dwr 3KcnepHM8H'ra.nhm(npoaepett~ '.Ecmt 0H1 OAHa1m, C00TBeTc~nyeT, 
liCTUHe, TO npotiema .onpe,tteJteH,lff. cnewrpa UCTOtJHlma MaHCHMMbHO -ynpd-··· .. · ·. . . ' ·. \ . . _. ' ' ' 

[!\aeTc.fl: pa:ntot!Tb Me~y. t:nek'l'paMit, uaMepemn,!Mit no'A yt'Jiar,l.i, • ut1flpnMep; -: 
I.50 1i'.3°, (:iy,rr.eT OOBnSJiaTb no, 4JOpM6 CO 'CileX'I'pOM HCT;Otnllilta,- T,e,, cd ., __ 
cneRTpoM, peaafopa, •13: pa6oTe · nouasaHo,, wro ;.toe, o~e~iKII npnMciro cne1t1·pa 
petiK'l'Opa; O,O.Ha H3 ,KO'I'Opbbt noJtyttetta' Hertocpell,CTB811HW.I l!SMepelmeM:, Ila 

MaJiofl MOiqHOC:TM, a ,ttpyraJI.':,'.' Itak· Pll.3HOCTb cneKTpOBi lltiMepeHllWC ,ll.JIR ,IlDj'X. 
M8Jli.JC.YPJIOB pnccesimm; c.;, Ol!a3l,JBaiOTCil ilpaK•ratiecttltCODlla.l\aiOtllltMlt::,,: 
iiocKciJibKj' B .TOtlHOCT~·. onpe,IlBJI8H1ts;· ceqeHMlt :BX:O,ll.li'l' .TOtJHOCTb. li3MSpe1i11cro i 

npnMoro • c~eKTpioi .peaKToIJa; >,'1'() · .. ii ablcui;ncattepriJTJitieCK11x: rpynna .. 't En.~2 .JAaB 
CTE1Tli~Tlft4GCMJ1 Toi!H~CTh o . .ttell«Jt cne.«Tpa peaRTOpO. rop8.3'AO Bb!I!le npH'. 
·nenocpe,rr.CTflBHHOM m1MepBHHH; Ha M8Jloll., MOU!HOCTH It Olla HCrtOJib30.B8JI8.Cb 

. )\J!R I;C;Jtyin3Httsi,(HopMHpOeKH).' 13 HaCTOitutel1 paeioire 3HepreTH4eCKOfi tiaau-•·, 
· cMMoa:ri'.( cettem~n. paccenHttn• i; aiiciuiiix akepreTat1ecimx . r,pyimruc. · C Apyrotf"t; 
CTopo·~~ •. IlpHMaJIWC 3ll~~rHJIX i1enTpOHQB,En~0,1?,•+ 2·M3B 3aMeTH!ll1 BKJI~ 
a om116Ky ot1eliKtt op,Ill-tHaT cneKTpo.:MoryT ,rr.aTb oitoJ1oitopciroaliie ttcKruieuiiii:· ::: 
Ciie~Tpa, ce.Fiaru!:;tie ·ci' HacTpoliKo!i · cxe1,1,u\po.3;1,eJiOHltR: 1ieilTpoi1oa lf f .iry,.ien ~· I 

·· A pcjJih 3Tu:,c-1-1cK~e-HHl1 ·6y,ll,CT CM,ll.OiJa .1t·MH1mJ.iyMy ,np1t HcnoJib30'aru-imt 
p8.3HOCTHO~ OU8HKH ; ripRMOZ:,O: cnci<1•pa -peS.KTopa~ . lli.iei!HO. fl03TOMY 'npoi1emo.' ' 
1-13Mepemin •ClleKTpOB paCCCffHl!bllt HeV.Tpoi1oa· paa61IBM8.Cb Ha P/JA ;!,OCTa'rotIHo: 
1topotR1oc' _cepHA; :,7,cf-. IO; Cepaa· Ha· ltaJKAoe:· H3MepenHe 3HcpreTHtfocxoli:aaa~::.: 

• .' • ~ • • • •",' '. , '. -· .·" • < ,: ',, ,, .:·.. - < , . ~ .... 
CHMOCTl1 
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TpeTh!! rnasa nocBR!l\etta pacc11.0Tpe11mo sKcnepnMeHTMbHO~ npo~e,eypb! 
II pe3yJ1bTaTaM it:;11.epemtll , ce..;eiu!il, reo'MeipY.Sl om,tTa npe;tCTElBJieHa Ha '. : 
pllCY,llte 3;-, !10TO?., tteV.TpOHOB V.3 l<aHMa. Ii p~aHTOpa i3p.:.10, ttepe3 Cl!CTeti.y 
!(CJJlJIHMaTopon \ '.a aa:J;rtT·e ti:iir.ep;:TeJJi-;iwro~ 601tca 3 .., ·. 5 pacce1rniuc.ft b6pa-
3~oi.i O,H perl1cTp~ip0BaJICR CUl1HTMJIRU110iuuw. ,n.'eTeKTopoM s.· i{OTOplill ,',n,ttc:­
TaH~liO~HO i c ITOMOJ;b!O rioaopOT~orri :fCTp~tlCTBa"; MOt' 6~Tb yt:~aHotlJlerf no:i:\ 
HjJ!tHb!M yrJioM K '_OCl1 riyttKa. Hell.TpOHOa:'~npil;ll3MSpeimipc (JlOHa pac.ce~rntbllt ·: 
noTo~ Mor c5b1Tb: nepeKpb!T ;'3ruJ;HT!illM koiiycoM· 7;' noiAe~aeMbll:i MeJ!..n,y pacce;i.;. 
BaTeJieM 'it ,n,e':'eKTOpOM.'' Ilpoue,eypii oueimH' llt!CTOI'O. acM;ewra ManoyrJioaoro . 

' paccenmrn HettTpOHOll' o6pa.s40M ciima ,li,OCTa'rottHO CJlOJ!tlWfi ii attJIIOttarta ytieT . 
p!l3Jll!l!HWC 'Koil.notteHTOll q;o~oaoro nOTOKa, Ann yt.eTa OCJlll(}Jle)IHJIOl1eh-rpo1f- ·' ·,~ 
Horo'.noToKa. pa60truM pacce1!BaIO~lil~ o6pai~oM 6 (CM, pac.3) BhtrlOJ!ill1JJHCb '., 
,IJ,OilOJIHIITeJibHble 113MepemHH: ot5pMUOM 2; ilOMe~aei.iw.i OKOJIO 'santH'l't'.r' peat<.:,;­
TOpa H 3i<BHBIUl8HTHliM no OCJl~ClJieHlt~: lieliTpOHHOro imTOKll r,a6o'tteMy o(i_;:,; 
paacy6, 1.· .·,.,;: · · · .;{,, : ·, · •· ·. 

lbMepll'reJibH!lfl. cepliH BKJOOqa.ia 113MepeHtte ulet!TH a.nntipaTypHLDt; ctie~ ... 
'l'pOB. It· ll3MepeHl1Sl CneltTpOll • CTaH,O.apTHorO H8.50pii. ·3". ::. liCTOt!HitKOB ',11,iin 
KOHTp0.11'i JI1rneV.11ocili lllK!lJliJ i::nettTpOMeTpa ii •cneKTpa c:raii,o.'a1,,Jatiro 11cioti.::: . 
mma ~02c_p : B paCvTe noJiyttelio'·y,11,oa.iteTBOpitTMbi-loe "corJiaclte '1-t:ilieperi.:; ··, 
Hora cneRTpa CTaH,11.!lpTHOl'O ·HC'.l'OtiHiiJ:Ca 262C{6 oi,\eHKOtl cne1trpa;riliri_on;1e11:.:, 
HO!lMattHxapToM, );:,· ·· ' \:.,.•·'n.r.,~· .·:,· .··•~:, 

. B pal'.ioTe npl\BO,IJ,SlTCll Ta6m1$ pe3yJihTaTOB li3MepeHttlf'cetzem1n · pacca..: ·: ; 
RHHII Het!TpOHOB ·Ha yrml :L5° li·3°.,,IJ,Jlfl Tpex 3JI8L!8HTOll C (ionf.lllliM $, .. ·: 
flJlyTOlll!R; .ypaHa, .. CBliHU,a, OtiyCJJlliKOB!ilhrue 'ti pa6oTax t3,41 i ·)].nit acme; 
3Jl811.8HTOB np!-1. KBll,ll,OM H3 yrJIOB 1;5°.:n 30 inIDOJIHeHO tio .. 8 .} IQ ·cepli!f · 
11:iMepem1tl cneKTpoa .pacceamrux .!-let!Tpo11ca1··u Hat\,lt!?H. ycpe,n,HtHHhlil ·no· ticeM 
cepnmi .cne1tTp,'. rr-11Be,1J,eHm.te: OTHOCHT8JibHble norpelli1iocTH ;g :mepreTtttlet:Roit' 
3aattciti.!ocTit.ceqeH11tlonpe,n,e11eHHno·paa6pocyl-iopt1liponeJJft!,1X cepHH u'. · 
COCTilBJl/ll>T'. B ;cpe,ll,HeM ·5 + 7 %; Aci~OJIIO'l'HbleinorpelllHOC'l'll cetJei·:11l 'cocTaa..;. 
Jif!DT .IO +. 15 %. B- 01<0Ht1aTeilbttue. cettl:lliHR BtteceHli: nonpaa1hh1a. iiJtciro: · 
KpaTHO~.)t,, Heynpyroe paccesmne.:11 ·Ha' ttet!Tpo1m :,IJ,eJieHl\11,' ::: .. : . · ... 

' lJeTBepTa.R rnaaa. nocannteHa. aHMH3Y' IlOJIY4eHHJ,[l(, ,Il,11qxpE!p~Hq11MbHwt : . 
. cetleHHII ,B 'paMKaJC onT»tteckoll MO,IJ,eJll-1. R,n,pa •.. On!lT pact.eTa· HeATpOHHI~ ce- ;, 
tl8HHII B paMl<ax OnTllttec1toll.!.10J1,eJIH Il0Ka3Mt ttTO,HaHCJOJ188 'Totmrut ntj,n,.:.;: ' 
roHK~_.P~~~eTHblX. ce_tt,eH~A . It 31tcnep~M~HTy' noJI~ae.TCSl • npli it3M!3lt~H»H 'napa-:­
MeTpoB onTH1.1eckoro ., noTeHwiaJia -c stteprnen uellTpotta. M!lJlo ·Toro;, ,ll,alKe ·,·, :' , > 
MllllH0~:-3~epreTHt1eciton 'aaBncttMOCTH napaMe'l'poa. (HanpttMep JlHH~fiHOI'O . . :. 
J)?CTa. r.ny<5HHU MHll!AO!l·, IIMU 1(nliHOll~oro J'M8HbWeH~fl -l:'Jiy~11HU peanhttoh. 

· .. · .. RW C. poC'l'OIJ En. r OK63_blBaeT,CH, i1e)l,OCT8.TOtlHO~,IJ,JI!! ,y,IJ,OBJ1eTaop11TenbHOII' ·-~ ,·' 
,. sr.npoKCltMatVltt noJ!HblX , H ,ll,WWepeA!.\l!MbHlllC oicnepi!MeHTMbHblX ce;1e1111n. 

Ila~eTpW 'noTeH!.\llM!l nptt_:TO~t!HOA IlOJl,rOHKe HCIIL~ll!ia1JT qiJ!yK'rya!.\llw np11 '. 
nCJ:eXC)Ae;oT 0,ll;i,tol\ ,3H8pl'Jl)I H_el\TpOliatt',ru,yrcl\~:. 1hoCh,1: yqe~Tb. HeOt'.JXO,ll,li_:;.,-; 

• • ' ,- • • •• > - • • '•• • • • : / C ~, ' • > • - • 

l' 

f 
-1 ... 

... 9. 

1,1oc~p ase.uiett~~. ~fl(T;fa,91n iiapaMeirp6~ ii TalrnM aeipaao1,1 tta.it!i:1t11ee"Bbl,l\e- · 
~~iri,: {JJl~~!ihle HaMeHe~a~ oel!eirn~ ,p~cceJl!ilf~. a tA!1JJoyrJia~o~i :U.ttanaao!ia, , 
)<0Top1,1e 11.cjr1r11 Ciu, aoaHll!tttyT:, npa liaJ1Ht1~a. anei<Tpo;iap111Tttoro ',ll,Mbtto- · 
,Il,~~~~B!ifl, .. ~• H~C'.fOf!t:jetl P<!~O'I',f: 6Wia paapa~OTatta:cnei\aaJI~HaR· BWHtCJI)i­
'r.eJI!,~flH,flporpa~n.1a, '!{OTOJlM,}~')rJia oc~eCTBJlfl'l'l! ncmci .napai1eTpoa·no-

. re~~BJia> AJiff_ ADa.it4ar1c 3Hepr_,1n HeHTpO!fa;. nptt ·aTOH. yimr~~ar.Hcb_ IlOJIHlle . 
, ci=rqe;:i~n a3aifMoJ1e~cwi-iff 6;:·il.AH4¢epeniuw,11bHb?e. ce'ttejnfa ynpyrciro ps.c~ 
·, C~Rt1Hsio(8,~)fii.K. lI {,0pue yrJioilwc: pacnpe,teJie,mn. P.~ll · op,Hoi. 3Jte1Jrtt:i. H(;llt~ 

. TpO!fat 'l'~j<, lt:B ~ ¢Qptl(;l GHepreT:tttec1<on_, 3al)lJCl!ilOC:Tl1 )VIit: O,I\JiOfO ;,,r:za pac-
9eff_H~ff I a Ta10K-e . .I\~'f:i11~- n~ ~0J1.iip11sawsa pacc:e~HHbC< tte~tp_o~oa! Ni!! p,n,- · 

' Ii~~ -()tf8pt'Hl(tj8?,:·poHa,,MOJY.iiO; 6µJIO,ytl(;JC'l'b. tteC~O,'lb!tO'. ff'.J!OBbDC: pe.cnpe,I1,e­
,'l8Httli I fi~Mepett:-iwc: pa;ittuMa · aBTopa,.,rn · a A»ana:iott~: xau i.!aJn.ric, Tait . ii. 60J1b­

,, \ iuinc; )'I'J!CIB ,pacceRaa,1~:A0.t1»hn-t KWi/AOl'O ABTona rio; 'AHcW;epemiaa.1bHUU. ce1<e-' 
~,(fl!,! np!imJCUBaJ!Ci! OT,I\eJa,H~li HOp/.tjpoao1nn,i~ i.~Q?.HT~Jlb: nePe,I\ oi.r,mcne:.: · 

. lil!O~ ;~aa,zipe.Tfll.!HO!'OjiyijKWiOHayta,:'Yripyroe pa,ccesimie' c' '06paaoaa;1aeM ;: 
· Ooc.Tt1B~or~. JV\pa: YliWrb!paJIO~b •• B_ :a»M . ~30TpOIPi?fi: ;~o6aaK~ K f!OT81i~~bT · 

HOMY paccesi1-11110 1 · onpep,e::~eMo.tt :no noi:ya~:nl!p11;-1ec1toj\.¢¢pMyJ1e .. . .• ·.· ·. ·.· 
',: f:rce(B)"!'(6r.,~5r.e)/tii ,:r,v.e6"M-' ce-.emrn. w(!ynpyr»;< B3AHMoiettcTaan; B3R­

Toe ff? Ol,leH1<Y. f.~F/s,·1\/; 'ilpaiBb!60pe. a1,cnep1111.e,1T_aJ!bHOrO W..Tep~wia bpe,q-
. nOt<T8Hli8 OT,IJ.aBMOCb 'p.a!fHhl.\lj,,lf(l~;epettHb!J.i. C; Hii3J{HM: 3HepriT11•;eCl(IUA paa­

pelllett11eM ·(0110~0.:.20i-3C%) •1,Cetie£:ttfl pacceR:-llil'!, ;A,'lfi Hci'!TpOHOB; co cpep.-_ 
Hl-lMH 3!iepra1w11 Cfl.=L3J M3B ,1 Eil.,.:2,45 M~a- ,fo1iepem.1, Ha peaY.Tope panee 
H 'paCt;6'l'Hble ce1.1eimii,,IJ.Jlff cpaaae:mn C: H11Ml1 ycpep.1WIHCb no. 3KCllep,11,1eH~. 

. TaJihHb!M. cne1tTpaM a wecrv.rpynnoaoM npu6mt'Kett1111,.t: 
. Y'lf,e a, ripe,IJ.BapaTeJlbHOtt • i'ICC,'!e,!l.O aa;tilii. 6Wl; IIC!lOJib:JOBll.'i. OTIT,t'4eci.:HI\ ; . 

itOTeHI.\Ha/l 'j'CJIO:KiieHnOlf q;op:l.bl,.'..Ero pea.'!bHaii t.18.C:Tb npe,.ttcTABJl/1..111 c66oll 
c';/Ml:,y .n,ayx · n0Tem.,T11a.no:s ·ay,r1cfi.;.C~1<c·0Ha, tai-oa: yc.10:imeHtte · MO;ii;e-:. 6uTb. 

, onpas.n,aao· ·npe,n,cTaar.eH11e1.i' o, pMJillttHoM, pncnpe,n,cJ1ett1111,nr.oTHOCTI! .iiporo­
HOB H aenTpottoB a .R,::.pe, C711.MapHbll\ noTe:-i~an·. a3a11uo;i.ellcTa;u1 F,Apa c ·· 
HaJieTaD!lirlM :Hel\TpoaoM. or.pe,n,e.nsieTCf! cynepI103KUHell ABJX pacnpe;i.e,,e·»IIR . 
IlJIOTHOCTII~ 'T. e,/ttMee'l'. 60,'lee CJIO:l()tj'D ¢op.1y.y · "r.oaepXHOCTli" ... '~p&.,'. . ) 

· !AHHMafl ·ttllCTb 1° r.ar.,:a o61:fl1W'.';' B3fiTaF. a ¢op1.1e·np01!3BC!l,HO:t OT: peaJibnOA, 
,•11Memi 01\Ba' Mat(CliMYMli, '.npo1i.e TOl'O. ;i·· 

1106:,ei,~'iOe nor.r.ci(eH;te" :6;:a:ioCb/8 
BH.D,e ,ll,OJ11l0''i OT' pea.1i,tto:t 1;1acT;f r.0Tertwia.1a;: ,'.l.fra cnttiH)[,6ilTMbHOi'o 1 . 

1l38.IIMO~eilcn»R 1'ar.ze· BEOP,IIJiaCb: B03MO:!:HO.C'l'b nonyt.e~;til O'oitee C,10XHOR 
·· ¢op~:1,1•• (,n,ay:( wa¥.duiyv.oa, ·: a ciipec111ocT~ ~~pttolt, noaeplOrocTK. :rar.11111 · ; 
;:o6p830Mj cy~MapHllll np.epHiii?.' i:oreHo{a.11 :A;,a' "ttel1TpoHOS l{~er.. CJie~l! 

· a~: . . : ' :-U,('t) ~ Uit('t) + i.Ur(-ch-USJ('t). . " . ; '· ,::i) 
'·D pal'.iOTEt B60,t:.KTCSl: 110HRTHe. "rec1r:e1pxt.(e:"!1.e" r.11;:aMeTp!l(HAlI,PUL'!p j : ;,e.­
P.HJCH fea.JlbHOl? .:K.MHit!I.Oll '™.• .· nap&<eip, Fa:lMllTiUI iq:a,i •mt);' Ko-rop,e ,,: 

, all.pb»poaM;ici, · K c~«TM»ci'. · ~,iiuuw-.A'~:til :acex. ottepn,a He'-T;,G!Ul. Boo"7 ·• 
· ~HTC!! noHRTae ·~;ti!Ha1.rn1.1~cr.ax" 'ria;:~er;:o a fr;ty1lllili. fetUb,!IJ:l II IIHJOIJ:I'- :.. · 
HM), Y.OTOplle MCl'.1;( npmmYaTb CT;I!!..lbnul, 3H5.lieifilJf ;:i,..'UI ~olt 3H'!j;t"U 1-rr.. 
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. EcJIH a. hopRARe W{lf.JIKtleCKOt'O. H3MerleH.i.F.. napaMeTpOB. npu '1ix. Oil'l'HMH38.Wlll 
MeHRJICfl .OAHlfHa: 11 reoMeTpaqe~xruci1 lt.hH 'rieill\»X: hapai!e'1'poa/cetteim1t ali­
tnlCJ!l!JlHCb tJISt · acero Haeiopa · (AB~t\11TH) :m-iepr1il\ iteltTpOlia; npa aapua.:. ·. · 
wilf · i, ,!l,H!iaMHtleCKHX" · HJIH .. V.H,l),Hiw..o.ya.nbHUX ruipw.eTpOB. nepeBl,lm1CJlMHCb > ' 
TOJ!bKO. ceilensr 1 ··· OTHOC.lllllH8CR K .. ,JtB.liHOMJ' . Er,.. B npoilerice :pa6oTl:i. nporpfi.M­
L~ Ciwto" BBe'Aefio" JionOJJHH'l'ef.i,j.ioe ycJ1olltHeit11e noTeft~aJ!a: Erd jieaJibHM" 

· tl!lCTb npeAC'taB.'IHila c~ y,Ke Tpex: • n0Teii4tt8.JIOB By,Iica-Gakcotta. ·aTo 
. np1rneno: K: COOTBeTCTB~8M'/ yc,10J1CHeHHB> 'MHHl.!Oli. H cnui.t.'..op6KTa.tlbHOlt tiaci-
Telt noTettw,iaii!il >'' · · · · ··· \, ·· · · .. ' . ,. <': -, ,::,;:·.' 

.• ;_; B ripotiec~e· IIOHCK~' OrtTHM~bHbOC n~prut.eTpof iiH~iii.1;1311po~ruui~ ,~a;Wi~-

' TH'IlWli (I;yHl<~~-0~~ 'l'nna:, '. .. ·.,' •,· ~
2 

c ti r1.~},:_•: ." · .. '.',(/ \:::,:: 
cocTnBJ1eH1i111l li3, IU!.CTHilltWt CyMM · ., x.J '" I · OTHOCflll\HXCSi l<. p3.3JtlitiHl:lM; 8RC-· 
nepilii.ettTaJ!bHh!M; ,!1,8.HIMI~ "rIOJIHUM cetleHHRM1 110.ri1tp116ru,ta.t; .. ,ti,Hqqi~pelii.inM&i 
Hm!. cetieimm.t (OTp.eJtbll!:Te CYJ,™hl -~JtiJ. p,ltahaaOHOB CfoJtbIJrnX ··K· l.laJlwc "yrJioi3" 
pai:cemtiur); K~. rut. ·11a it.ao-rJ.ttlH~·cyMM ~!-le1la cTpyKTYPi'. ~x ·.:· · · ·: ,.·::i 
. ·, · . ::. _,; ,. ; ¾l = i(~)2-: :., ,,~,. , .. . · 

. r,i\e 6 +-" ,: 6' i, 'I{' 'd 0 3 ~ _: COOTBetCTB~~. pa'c~eTltt,!e; ~ ·~~dncplit,iei-tTMb~ile 
· neJiKtiHiru H O~Hl5RH· cette~HR: -Becoaue· Mi~OlfflTeJIH li MOt'Jilt or5eiinetla'I'h. 

npeHMytqeC'r.BO: npa· noAt'Of!Ke;TOt'O HJIHHHoro' BH}\ll '~!{cnepHMe;:TaJlbi-thlx'; 
,!!,ai-lHWC, IAHrlllMH3a!.i ';t ¢jHK~OHMa ~e. <lCYl!leC'l'BistJiacb' a"paMl<SX. r1PO'." 
!.ieAYpll !.i'ltl<Jll1tleCKOro: H3MeiteHHR napa.MeTpoil nc>TeH!.ilfMtl. · . ' ,' : . : _ 
· · Bae,11,ettl!e a. nporpaMi.ly cl!ITHMHMW{l-1 ·YCJtOllUiBH!-11,lX q\opM-1pawropon (6) ·. 

noTeHt.tif!!Jia cttoco6cTaoBaJto nonyqeHIOO YAOSJie'raopaTeJtbHOI'O omtc!l.irn.it• • 
,l\SJIHblX .· O pacceRHHlt HenTpOHOtl 6e:J' aaMekeHH.11 . reoMeTp1rn noireitltffaJta., 
Tat<ori itOAXOA .RBllJICR 8.JlbTepHaTKBOlt; npe,ivtoi!CeUnio 06 lll3M8H8Hl!11 rtioMe1'.:. . 
PKlleCKHX itapaMeTpOII ·llOTeH~aJl!l. C aHepNrnR ,, HeRTpOH!i En.. . ; .. · . . ·. " . 

. flpe,tt8ap1!Te.flbl{oe HCCJte,11,ciiltume. OnT1ttl8t:Korb i:toTeH!,\liaJia BllIIOJIHeHO . 
)VIII 11,i\ep cn11Hcia. nocicoJt&K/ HMeHHO ,tVJll a Toto· aJteMeHT~: awioJIHeHi.l ll3Me..; 

·peltl4ir>ce11eit11R pacceRHltst.HetiTpoHoe·oT KW!oaoJihTHoro Mta.n!laona 11,0 aHE!­
prHR 15 MaB. tWI 06paabaa1t, Ha6op 3KCrtepHMeli'1'MbrlWC IJ,aHHW-.H3 .Tpex- •• 
COT co po Ka 'l'oqeR ,t\Jtil ;BOC8MHAA~ar11 aHeprHn · HeltTpOHll S ,tt~a.nruiot-te OT ,: ' 
0.0052 :MaB AO 14 .M3B~ B p!!3YJlbTaTe npoae,iteHlioro ilokctia !SWIM noJtj'ltemi 
Ha60p11.,"re0Me_Tp1tt1ec1<1tit" It 11,11,HHaMHtleC~lfX"• naptl.MeTpoa-. KO'I'Op_!ie _npuao~ 

-,1\SITCII B pa!SoTe. flOCJ18 BblitOJIH8HltSI HCCJl!l1I,OB8.Hltff·reOM8TpH1tMepitoro,nci:­
T8H~8JtB )VIII• Mep' CBMH!.iEl s · 1111ipoKoM i3HepreTHtl8CKOM. ~Hanruioue t 't.lOlltHO.,: ·. 

' ·,.. • . - . , - ~ ',, • . '. • . - ' •• " " - . . • • ; .- ~- $ .•' • ~ ( •• ~ 

tSwio•npKC'l'ynHTb_K HHTepnpeT~li.81<cnepHLl8HTMblnlle,ii.rutHlbctCl1e~rutbHO 
• HSMepeHHllX )VI.II. 01.i8HK~ . B03MOE!Ol:'b .. ll,MbHO,l!,eA9TBHII Mell!,lzy l{eR~poito~: it·.·: 
. 11,lij)OM. ;lvisf BTOr~ B : ~1,lqltCJlliT8JlbHOti ,np~rpe.MMe _K MEipHoMy ~ t19TeH~aJiy 
. (5)_ ·,n.o!SaMeHO ,l\MbH0,!!,8ACTBlte ·a rf,opMe "' ,'~.) : : ',, ''t:>12 . ' 

·, ·, ,: ·-. '> . , ·J½_,4~2e2("t~", ,,_, --... . . .. 

,:-:~•-~.(~)~ (½ «'~_~:e2(3~:~i~R~_,.;·~~R _- · <
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ho~K6i~ky: 'A00~~Jte~e'.1~~b~oi~lit'l'~~lt MoJJI~ ,, ttpli.iie~'r~)t' lie~ri~'opoi{~iiepi~ 
. 'uop~mpoaKe nap!l.Me'l'pO s. s;,.epitoro'; noTeHriaaira, · no,11,roliMa' noc.itep.HHX 'OWia .. ; 
. n'oafope~li. 

0

(!•'.11cnom,soB8JOie14 Toro· )l(e '. Ha6opa; ~KcnepHM8HTa.'lbHbllC P,llliHbOC; . 
HO cl. BKJIJqeHR(l1.!; ,ltaJtbHO'Aet!c'l'a~ir. ··nonj'lleH~ Had op 6wt !ttCI!OJib3dl3rut B" 

.. : ttatie~~Be ~CXOJI.HOro 'A,'Ist ,l\ElTIUlbHOI'o )-:: JJie!'AOBBJUt.ft n, Jisyx altepre'l',ltleCKIIX 
AHM830Hajc 0~25 ¼j;:57 'itaB II o.e3·.Pr4 MaB: B KalteCTBe AM~epeHUl-taJib; 
' . . . · .• , ' - :, ".: ;, ,. • ' ,, a: '. ·.· : i ,... • . . '. !-. ! ' . , ,: ~ : . ··• - , ', " ... , ! .- , ' .• . • ~ ' 

awe. cetteimR. RMOBO.libTHoro ·Aaartasoiia ucnoJtb30BaHl,I · yrnotlhle .· pacnpe.n.eJie~ 
· HHlt He~T~dHdBt'MsMepe~e' Aiie1<e~poamt H 'AP~ 'c altepI'Hf™H 0.46 t-. 

. '. 26 . I<aB a yriom,t~ -pacnpe;ieii~~HW .ri,1sijaeplf11tt. ,70 \+' I5?. mrn noJiytieiilihle 

. JI3lli!OM;: 8 ttalieCTBi nOJllil,OC '. cetieHHR t ' ~ U~UOJ!b3C)B8JU.i ,IZ8.HHhte paskLIJC illl- . 
. TOpoa· nociie;}cpe,tJ.H~~ltl1'd ~HepI'e'l'atrecttliM ipaapemeHH8M1 yitasa.Hitmt AJIR .,, 
. COO'l'Be'rdTtlj'JJ~HX yrJtOBh!X -pacnpe,11,eJieaaR. Pe:JyJibTa.Tt,! ncl,11,rOHHK: i:tapru.i~T..:,:, 

poa: B :HHJIOBOJlb'I'ltOtt' OdJiaCTH "1,1ory,r (5bi'rb ;cy~pOilali!l ~cJie~M otipaaoM. ·. 

•_: ~;;rrt~~~t~fi~~;f:~~~::t··.,~a!~{t:p1:::::\~:~::~.·-·::: 
,t\H<W;epeaii;taJrbHb!X ~e~ei:niif"aMe~IJ.' ;~~. npa "r,(,i.'=,o H. MeHsterci· scero ·~ 
tia I6'~'rtplt ki3ileHelttns~: ~'1''0 ,1\0 I•i<>::4~cJ3 (5]C'Ha pj16yitKe 4 •' , .. , 

ttp~~~fa~~~ii: ytin.?,B118 ,pa~~i~J~eHH~·; ::p~o.~ttlt:~.~e . c~~ .~ : ~ :\cnfi~i.e . 
kp1tl:lliS)'k'C ~•J0,'7•IQ , c~ (urrpaxosb!e)_t TeMHI,le ttpyittKM :-,,tl.aHHb18 , 
AJieitce.it,i\pbaa: ,SH rui/, 'ir~Mlibl8 \rpetrOJibHHklt.;4\it~HYe JI3lli!a,1t,:. 'AP~ .' · .. · · ·. 

'<':'•· ~-,~-Itt·{: ... --.>:.<·~~.,r 1~.??i. •-\:. _.-~,:,, .. ,_,:r:..::.J. ··<···.·'~1-·Y,>.:;._,··-· - ·.,..,_ ... ,. :;.:: 

... ~-~rf~§1.r,~ ~r.~r .. • .. , ••• w,C•1+~1 .. 1~ j, 
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Uptt .AOrIY!'{ett11tt .AJ!R 1niJioa,om,TttoP,· oOJIMT» .. "reoMeTpuµ''· nqTemum,'la,:•01JI11-.­
. ~ru:mienoi(oi· y~peAH8HHof110 !UHPOKOMY" ~ttepreT~t!~C.KOMJ ,i\~atjMo~y; ,: Ka.:.. ... 
treCTl30 _ OJUf~RliM~ Tl~~ ~e~ern1( tmatUiT8JlhHO '. yJifyna,eTOfl non· C~XP!:1J1~~~11 
1<atrncTBa o:11-1cattttJ1 yr~oabOC pacnpe,l\eJieHlft! ilplf P<.i,, .. I· ro-4 c~; ~, ;.~ 

1 
.,,,. 

' f,;rn !{~an as' BbllSpamn,o( 3Heprun •a '.ttttTepawieo·,6: t• 9 Msa. Bh!l!icJlfl..:. 
.wci :,qmfxiiepettrttt~1bttOe C8tl8H»e 'ynpyrara pacce~H»StHa ,+a,lf 30>~· llOJiyj' 
tJ8HHM :mepreT,JtJeCKM 'eaam::l&ocTh. ':p~xrpa,izycir-6r~ ..• C84~~im ·~aifocrraa..:.·: : 

"'. ·- ' • •• - ' - -~ •• ..., - ., ., ' ~ - ' ' ' ' • - s • ' - • - - .. '. ,· • • •''; • • • ',. '.· • • ' '· / 1 ' 
;IflJIRCb C. 'D.f!MOl'litJHOt! aKcnepm.ieHTMhHO:t''aaav.cm..ioc1iKJ:. Ha p,1c~1<e· 64 .... 
npe~CT'7~Jl8.H~ cmepre.Taqo~Kast'"aaax??.MOO'l'b pea1i~tton ;tJad;i. i!,qepiw,: ~~.\ 
I'.Jll!Ty,Z.h!. ~Ji,t. CDHH!ia;H~ :· p1fo~e, 5B npe~cTitB;ieHa·:sHepreTMll8CKM .. aa~iic~-: .. 
}I.QC'l'~ ynpyroro pacceF.HlfJl Ha .jrciJI 3° ;·, axcriepiileHTaJ!1"Hble '..z\RHH~a ·' '. . 
. l{epm,ie :TpeyroJibHlfKM.11pe,qcTaBJIRXJT pe:'iy.ithTa'l;ii HaCTOf!l'.le~,·paoci;~•:»ijia, · ... , 
HlfX HOpi.1,iposa1hI 'pe'ayJibTaTbi .. paooih!. APYI'Y.lC' aBTopoa .ri ~uan8.3'oHe :CT;:;:'.•.• . 
0,6 MaB,;:,0··2.2 M3B,·' Pesyhi.irari.,padoThl nomiiio~ot!:'.iiporpav~:u a;'shiooHo; ·: 
3HSpro1,wie_oio~! A_liB!la30He· CBO~i!'I'Oft X cxe,izy.,ii;e1'iy;'.RBa;;paT1ftfttbin ~yu;_;. \ 
~l!OHa.1.ivrs{ncett. COBOl<yr!HOCTl( :ixcnepu:\!eJ-iTMbHb!X AaHHb!X, M8,,10·~M8HileTOlf . 
c lfsv.eh~~;i'ei4 ·,..tn.. s:~~~S-?OH'e:;o{,p:~o, ·1i~p~40q~J. -~iY.60JI,L!!!W8:;:oTJl~~H~: 
paqt.eTilmc• Xp1rn:i.tx, B.·,IlHanasoiie'oo:•a,t1»)CY,r11oa:p&caeJ1HlfJl. 11p;.i: l:rneAe;nm,·. 
.l\B.,~bHO~e~CTB~ui; "ttaOJI:J,I16.KlTM'npi'3Heprwp,: ~ ... o;63;.o;a4,· 2,5, ;5,5; ::: 
?cMaB: Hil.eiJH~••stli. aiiepriiu. t~pi:i~Jixp~r' c~ a:'.Rc'I'pe~anbHh!Ml1}'QllKru.lll .• P,8:.:· · 
MbH0/1.ttacTH n~epttc". al,!MliTYAhl, Ha·. pirnyHKS 6 ·a· HMettttO''a. 'a'l'ici 'l'oiii<a.£ 
1i!U!Oo,;ree sepMTHbl .. ua,ieHemU! .· a coOTHotueHHii fo-:.-i~cia lfH'l'ep¢epeHl.1l10H.:. 
Hero . tr.netta ( cM,: qiopi:., ·.•· 4) · u ·t<a~paTa · a.\lrl~liTYAb! nOJ!P.pfisa4m:ittHoro p~ci 
cemtm,,' 0TMeT:iM; Wl'O ,liJrlf llcex 3'1'HX ·a~eJleHH~ GHeprait'~aa,tipari.itrHh!lt : \ 
(pyHKI.1H0HaJI · 'All¢7:pem~~~1bH!,IX ce~em:t\ pacceilfni.f! Ha~ 60Jlhlllli~; Yf'Jll,1. yr.teHh.:0:. 
mae'l'CR B I. 5 .- 2. oana nptt' BBe,J:iefofo'. B:pactitiT ;~MbHO,tieilcT~~lii c:, · .. -

ct,;_ ... o. ?• ro~0~1.i~: H;r.pci,!iOJIJnaeT ·yi,:e!ibWa'rbCR BnJlo;:h ,liO d~':' -I .5 · t • ,· · 

2, I o-40 cM3 
i. HO ppa afo:.r yxy,lilllaeiciI: on.icai-foe '. nor.H~ cet.eHilfl B3 att~o- · 

. ,liet!cTBHn. A,Jr1: npaKTatreci<ax paci.~Ton: a )IHanaaintt:i. 0 ;6 .;. ·14 · MaB 6htJia 
Bill!OJIHeHa Jllt/tetlttaR: annpo!<CMMal.lHR: Ha~eHHh!X :, ~ltH&U1'!8CKmc napaMeTpoll. 
Pac11eT : aHepreTH~ecKon .. saaucaiiocTH · 'ceqei•ntfi, pacceRHHR' !ia' yroJ? 3° npe~ 
,liCTaBJleH mi pucyHI<e: 5B CflJIO!lli{OH Kp,rncinc; B Ma.noyr.r.o~oM iuanasoHe Ha .. : 
PlfC,YHK8 6 PR3Hh!Ml1 3HaJKru.ni np( ·,~TaBJieHbl Aamrue PB.3HWC aaTcipoa.; ,· 
Pact.eT c , ct/\ ~. 0 ·npeACTaBJieH:Crin~nnt6il KpttBOf! ';. c ..tn: = o. ?i ro~40cM3 -
nytt•·tttpHon .Kp11Bof!,':Hru160Jibill~e OTJ!ltt.i!e cpopi.lhi pac~~T.tto·n ltpttBoU ··oT :, l 

3Kcnepm1eHTru:"Holl H~6;.iJ)iaeTb,uip~ 3tlepI'Hr!X En.=' l.33 a 2;45 Ma~ H:: 
KBB,.ijlaT,1~·c1hlA. qiyHK4110HM H~ ~c:ranxe' yi.1etthmae-rci' a L5 ¾- 2 'pMt npn 
d(n.~ T•I°:.~4o_ci:i3.·_;:;:{·-'. !;::t;·;_~:;' '. ... :~< _<,\\\· .. ~· ... ::_·. ··· . 

. '1'rumM o~pasoM, ana.1ua· -~BHiibOC o:_ saauMo~encTtnta He:!TpOiiOB c R,ll.pru.nt 
CBltH~a flOKE13a.~ 1 , iii~ 'B imiriaaoHe riepeKpblBIUJ:qeM n.RTb. riopR,ll.KOB Ha 31''3-

preT11qe:":1'0~ ::IKS.':8 E:\., yJiyqJ:;eTcii or:11caH;ie 3KcnepHMeHTaJihH!.X ~8HliliX ' 
B pru.u;a"(: e,i.ilHOro no~xo,:ta, C 11cno;;b::;OB!lHfrei.i 'oniui.ecKolt uoAeJia, (' 
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Plic~ 5; ·. . . 
·. A-~.·. a!ieprerit4eci<ait ~aalt-' 

CaMOC'rh peaJihHOlt . · 
. tlacTtt R,ll.8pHofi afom1i.:. 

. TY'Abl )~J!Jt _SIAep cfohtQa, 
:;_ 3i{epre'1'1ti.ec1trut sa:Sn- ·. 

CMMOc!Tb ce11er1wrt. Yri"' ···: 
. . pyrciro pac!cef!iillSI ttn 

·· :yroJt 0 == 3°,iiJitr cia1h1~a; 
·~".'· 31rnriep~i.ie11-r [4]; ~; · ·· ·oi .paci.e,r' c AliCKp81'HblW! 

'napru.ieTpaMli. HaCTOffiliell 
p)lciOTl:1 C c<ii. ,;_ (}; 

~.:..:;,fo liie~ Ho c·· • ·, 
:. t: oltt. ;,;, '(), '7, io-40ct.i3 , · 

.. ~·pactreT . C JIHHOful!,JMli . ··. 
. riapaMeTpll.MH 

( CM; TElltCT) • . ,. 

Pac:· 6;. · .. , "\ } 

e.~.lr. :tttt::tf~:~t: · ··.·~ .·.·K:· · .. ·•,l\t~ .. //.111 
I 

\ 
· · . ·· ' •.· •,. 13 : . · · , / ll1 

. ce~H~~'. ~E!,~'l'p0HOl3 . _ ,, . . •·. ~ . . .... . ·: .: .,~I.. ;:r 
cllttHQoM;' · , .,. : · · ... ~ 13 , ..... •. • ~µ>- ~,i~l ~ 

P.Eib.tJe.TH~e,.1t·~ .. li~h!e.·.H .. 9·p Ml. t7, ~. ~· .. •. ·.·•.·.:. · .. ··o .. ·o1.,ltt~:' .• , 1 & pollaHH Ha 3KcnepliM8HT, · :i: 7 · . · .. 
r--,,·.·.,:~ .·;.•-~-~-~r·•, :, , '.· A.· ·,. ,'". ,. •,, 
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yt:mruoru:n.qeil p,M~1m,1J,eiic'ra11e 1 . B paMKat a Toro no.o.xo;;a c ;iMhm.i,o.elkTBH-' 
ei.i . ~"- ==. I YAa.10ch onncaTb I! yrJioa1,1e, pacripep,eJie1i11si · HeiiTpoHoa Kl-!JIO'­

ao,~bTHoro j1,11anaao1ta1 KOTOphle ,IlO. cilx nop Ci.!t'l'aJ!MCb COBMSCTIIML!Mlt JlHi~h 
'c no.i!Rpl13YP.!✓.OCTbKJi,no,,ru, 1-ia ABa nopflJiKa MeHbl!Jelt (5• ro-42cM3). MoiKH'o 

OTl~E!Tl1'!'_b, ; l!~O noJlCJJK,tTEi~hH8JI po.nh ,ll,8JlhttoAei\C'l'BJ.1.R, ootiueHl1ct aa~foTHa ~ , 
npitpeari1t38Ulil-l lt0HI~en41fo !'eAHHO!t reoMeTpi-m11 OtlTl!tJecaord noTSHJ.lUMa 
Bo BceM aHepreTuttecKoM ;t(11anaaoiiEL :~ '::.· · .· · ,: '. '. · . · • · .·.• .·· . · · 

Aiinp~Kcn~ati1ut fvuurux o -pacciemuhi Hiill'i'pouoa .R,!\pa~m .yprum [7] . 
aHaJI~rilt!H~· T6l'.,. KOTOpll.R onnca.Ha p,.n~ sw~ir CBUHQa. n IDtTepaaiie a~lepr~l\. 
0.075 +. I4.r°'M3B :6wio' Bbli5pruto. 20 3l!Sprlilt' itet\TpoHa, ttT05li .rtO,ll,po5i-to' ; 
om1caTb' :mep~il'IHlleCKY!J tlaBIICI-IMOCTb 110.ihtor6 6etieH!ISI B3lllliAd)tel.\cTB~SI .. ~ 
6t I ~aBllCllMOCTbO'l' Sfiepri111 ti~tte~llfl. paccem-111.li. Ha yroJI 3° [3]ii yron 

J.5° 1 cf;opMy yrJtCJBiix 'pact1peJ(eJ1eH1tlt Hel!rpo1ioa; ynpyro paccemtHinc Ha yr.nu 
20°¼150°, 8-Tll.H'.l!(B iafiiiue Yu, OvERj°EY, ., rtoMaJioyrJIOBO!Ay paccemlnio i3. 
',l\1tal!83Qlle 3° f 20~;: B·:li~el!l,!J,e llO)lyimt~ jj_ytlt!ee' ormcah11e All~ejleHW!d.1u;,.. 
HW( ceJeimn''npa 001lb!lli1x,yrJISX ptl.CCMHHlli_.~hlJI !IBEl)J,eH ll noTeHl.(mlJI ',' ' 
Tpetlttt q,opi.l~~rucTop By;{ca-Crucco11a ·c ·.HattaJ!b!ttn}Ji. hapaMeTpa1.n1Vi. = ·0/1 

R3 = ~ ~Mi ,cia = i tM; . · · · ·· · · · · · · · ·· · 
--- PHc.?. YrJioBhle.pacnpe,qe,ite-

Hl-lll Helirp~Hos·ynpy;,o ·. . . . --1 r.\·.---
1 . . • I ' ', ' 

'
:~ •· I Vffd"' ·--, · ~ 

~i;.7· I' • ~ ,US·. 

I •1·-•--.•• ...:::;:•._'c··,..,..-- ................ ~ •• •• .. ,_ .. QI ,' ,· ,-, - • .. 

I ....... -----=. . \ ' . \ 
.· 1-, -~!i I· .. ----;•-~-\ __ • 

paccesilimvc n,n,paMit yparnL 
@ )\am1h!e· pruitticl an-rope~ · 
PactiihHLle KPHBh!e{' . . ' •.' ' 
i. ;;.;...:;;,IlBa 4,opl>i-¢akropti By.qca~ 

-,.Ca1tc0Ua1 ' \ . .. . . 

;I,..::.:..~-· tulB 
i~; •. _.·-~ 

, ! • I ~· . ..,_·.~:~· ~·~~ . . : .. 

:.jl ! ., ,:-,,~~· ;. ____ ot . . ,. 
·1~ - I •. \1/-":\..·---.•·•-l ·. : ·••.· . :<~,• UI . ' .· . • 't.{"~~ , . .!,____ .. '. t ·-- bJ ' ....... __ 

-\~v : •· Y. :· :::·<.:\.v\ ~.: -~:·\-·•· ,. -. V\(:\·>:c~ 
!;t.Jl~iJ:;~~ 

oe:1. iiapi1ailni1 e-c:t ..... , . 
~;;...: ~.:; ~ea. !J,opM-<fai<Topa By,i\ca} ;· 
;• '; '~caifooffa/,: .. ;: :. ' -~' .. 
. '• . Ho b iie:-iuai\He0 Or,,.; 
:'- '\-: Tplt q,6pM-4ia1tTopa,,· ' 
. · aapitaunit 6r.e • . •, 

. . ' ; '. . ,. : ~ 

.! 

,,. 16 .. · 

· JtOTClp!Je. ll p~:3YJJhT_B,'re• noac1<a !lfHJHHm-1 · ;matieHlrn \f'!!,.~4, 45 ·!.l::lB, R3= 
. 2, 75 ¢Ml a.~ .. o. l ~M, tt~ji60Jlh!JJl,Jl\ a,f4Jewr QT llBe.l{eHUSI TPCTbero ~pM­
!pfl~Topa: By,D.ca~CaHCOttli !lb!p83HJ!Cfl B 'yiytr.ueH1111 si(~) t. rJ!allH~.i o5p830M 
_npH c!OJlb!JJl,JX•Yl'Jl/l.X pa9ceHHHS! ~JlS! lfHTep!irum aHeprwn nel\TpOHa !,5 t , 
t 4 lfaB 1 pucyttol( ? , Ra,.ecTBO onacamm noJIHh!X celleHttll 61: · 3Tltt.1 ttA­
dopoM nap~~:eTpoa, ppe,!!,CTAaiieHo H~ p~CyHKe .a. caeTJlb!WI pouelaua, . ce4eHllR 
peal{Ultll - _T9MHh!1\II 'l'peyrOJH,HV.c.aMH, MOl!tHO 6b!Jio npe,!!,UOJlOlitlt'fi:i, qTo COB,­
i,mcTHOMy OTTUCaHIUO ,Ii!lipfJepeHI.tHaJI!iH~ l! TTOJI~ CE)4e,mri l,!~!llaer-He.l{OCTa­
TOU.HO )'041-jafl OUe!ll(a_ BR,'I8,l\a • COCTB.BHOI'O S!,Ilpa B ynpyrjlfi l{B.HaJ! ( celiettae 

. , .. 6'~epo y1rn.3aHHOl1 nonyaw.nv.p1146CKO" cpopMy,ne),, a 'Tii!U;~ np~ME!Cb tteynpy­
·. · ,rQI'O paccemuhl B CBll8HltH yrrpyroro pacce/'IHltS! rieliTpOHOB, 06a_3THX, · 

: qiawropa qp!Jlu. ytiTeHLI nyteu aapna.t.ll1n npouae,011hHOfi KOH;TattT!:l1 :. "' 
. ·: : ' ' ' _; - ' 

?1rn.B: \na11ime cetJettun' B3aHMOJ • ~ ..• ' 
·• ,.'!Bi1~TBII.R a cetJe1m,1 /'~- · -' · ... ,.:· 

pe1mi.i11a ;vu, · fl,Ilep . U • ·· 1 . 
1r '' Ycpe'AH~Hl-lh!8 ~KciI~pn- . '' •::,.• I 

MeHTaJJbHh!B ,o,aHHhle 10 "i. ,,. ' 

< paaHhlX aaTopoa, · _ , \ . . 
, 0 Ilop,roHJ<a c ,!!,BJMH qiopM-; 13 \ .;:~ . _ _ ~ 

¢a1tTOpat,U\, •. ' - · \, a . I ~,~vf ·;. '. '\ 
__ .._,..,. Ce48HMSI pea1'uaa c p,eqiop.: _.)

1 
• ·• 

1 
~ 

MHpoBa~m,L'! noT~H~Ha.JIOM i.n·l'\ .. .. "·•.· .. ~· .,., .. 
. JiarpaH.'Ka, ~ • • · \ • '. . ":• · • '.' · " . c-- . ... ,... • ' ;,.,. f ,, , .. ,;o••· "' 

.. ,, ., --- - OueH1ta oceno c'raTacTa- 4 • ' -~:.,.· • ~. tt--, · · ·.•'t·· .. 
",~ • ~'l' I .,.,.,,,, ,·,·~~ • 1 ,, !,t·•••·-; '",:,:.• • . ,.-4 • • ....... ♦ 6 

.; qecnon .i.lop,em1.s;: ... . ; ', . .. '. ... : ........ .. 
___ ;:_ 6t. c ·Il;pru.ieTpa~m- Hae- ";} "', < : ·, ; · '· 

. 'TOW..qef,i pa6o'ri. (a:· ni!Ae-·: -~r . ,· '• ', 
.. ..:: np",b".111JKett»lll,-' ... 'i;,, .. · · ~L, ___ .. ___ ,;, •. ~~~::., . ..:~:..::~.:,..: .•. - -•. 

_;:::...:..... Pactie't6t,c p,e¢op1.;;1p0Bf!-H oJ ;i.' 4 a 6. ' a ·, 4 .• 6 BIOG..M,a 

tthiu. n0Tettu;1a.11oii Jlarparvia/ . 

,IlOtiaeJJeH~On ~' detie·H;b.1 :.rio;~H~aJlh~Oro p~cceRrill~~ ;~.~~!{~JlJleL;OMY ~ 
paMK8JC OrtTl-lt;ecKoa _M0,1\~~'Ilt. · nepeXO,!l, _K Ta.Ko}! npoueme, Ha B:,oi:cu 3T~e1 
no,D,rcittini npaaen ·I< YJl.e.Hb□e11,l10 aTpoe ae;;a~~H1,1, KB~f.n:a'..;;1or9 ¢~.K~~o-' 

. · H8Jla···,IlliWGPeH!.ll18.'IbHblX. celjettl!P., II, ,B,!l,BO~. :7. ,ll,,1lt n°'.JJH~. 7,e,t;!emrn. :la . 
p11cyHK8 7 npe,1\CTaaJJeH i;eay,'IbTaT o_naclllj1R Yf ,10B~. p~~nr,e;i.~.:t~rmn. 6e3 
1Japuari11H » C oap;ie.u»el\Oc:eit P,BYJ?11¢0P~:¢-;U<•Ofawl:,By~c.a:.C~c~f{a; . 
KpecT11K!lMli Ha .p»cyttKe 6 · npe,D.c-r,a_ait,ei-u.; ;~t'o;i.3ao~bHHf Y.~t1cTB.Htu: (j"IJ}iO~ 
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r,u.e aBTOpb! TI11aTeJ1bHO 0T,!l,8Jll!JU! BKJ!a,l.l miyripyropo: pa:ccellHli.A, KpecTHKli 
XOpOillO JlOJKaT~R l!a YJ)QBeHb 'ynpyrwo pi.cce:imrn C 06pa3o·a~m1eM COCTaB­
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tte yitl!TblBaeTCfi iieitoe .n.oito;tHHTeJibHOa B3allMO.ri,e'ncTBH·e i &,tnJ!K"ry):\a KO-rO­
poro • 1ttt,iep¢epHpyeT C 111IHC'!'~, ll,l;epHon" aMilJlliTJ,ll,O:I,. BcTaBY.a 'Ha pi!CyHKe., 
IOB noaBOJ!Jle'l' ,qaTb rip»d'Jil!lKiHHyio or.teHK.{ OilTl!MMbHOll ee;uiq11Hbl 1<03,Wll­
uaeHTa .~o~~i)l!3~eM~CTII TO:.libKO _ no 3H:feTY.'1cCKo:r 3!1~:tCIIII.OC~I{ ~OyrJIO­
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ecJm ll pactiihe He yttllTb!Bae'!'Cfl ,IJ,MbHO,D,encTBUe, IlocKOJ!bKY _OTKJI01i8H\-UI 
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4, IIpe,n.eJ!bHa..f!, .r(~TaJlY.3aQi1fl on11caii11n t.aK t!JopM:..q;aKTopo B IlOT8Hl.\li8Jla 1 
TaH, I'; .suepre_Tl!4ecKofi saa11c11MOCT11 ero napaMeTpoa tte rip1-1BO,IJ,flT 1<:)j.n,tt"o­

·apei1e·HH011.y, 0!111C8.Hl1.'0,J::e~eimV. pacCe/'!ffiHI Ha Ma.Jlb!8 ll 60J!bllilte YI'Jlbl, '· B .TO 
llt0
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.Bpe~i.h BS.e,I1eH~e "oiHoro napa.\leTpJ ,IiaJlbHO,Ii8!1CTBll/1. Upl-1B~,IillT K co~.ria.:.. 

coaai-moMy on11caHmO. aitcnenm.\eHTaJlbHl:JX ;riaHHh!X, . , . ' . . .· 
. '. B nrmii'o~eH~V. ·r BN~l{C;,!!OTCfl. nonpaBKli t!a wimro1tpO.THOe paciceflml.l/ 

,C.Jlfl. ABJX ynpyr,1x CTOJil(HOBeH11ll H C/,lelllaHBb!X .i\ayi<paT!lWC C'I'OnKuoiie1111i1. 
B npHJlOJKBHHH If'.oµettirnaeTCfl BKJ!ll,IJ, Heynp:;ro pa.ccell!mh!X HeilTpom)p, 
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