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B036ymAeHHYID'RAePHYID·C~CTeuy np~ onpeAeneHHO~ TeMneporype npoT~B07 

pe4or aKcne·p~ueHry. ~iro pe3ynbror o4eHb ao111eH np~ ·K'pl1i~4ecKo~ · oueH

Ke iAoAene~ ~ "· 

' P~~y nbTOTLI ~Jy4eH~R ~pOrrJeWTOl\H~;: RAeP OK03b1BOIDTCR none3Hbl a 

nplllue·H~~~~-· ic, ~lt13~Ke KOC!!I14ecK~x. ny4e~ np11 ~ccneAoaoHI1~: cocroao ·Koc'-

Ul14ecK~X- ny4e~ ~ 11x:KoCKOAO a oruoc~epe IIO, 12~ 14, 171. 

,:··npl1 11CCneAOaOHI111 3~~eKTO 60KOaoro.nOTOKO'RAePHOrO ae~ecrao-a 

CTOn,KHOaeHI1RX 'fiAep anepable- o6po~eHO aHI11JOHI1e HO cy~ecTaOBOHI1e AO- ,-, 

nonHI1TenbHbiX UeTOAI14eCKI1X a03!!0MHOCTe~,CaR30HHbiX c.onpBABnBHI1B~
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HnoHI111, CiliA>~ a AOKnaAax Ha ~ocemAyHopoAHblx KoMepeHuHilx ~ ceu11itop'ax ~ . 
' '• .. ~ " 

-~ '. :i"V >.., •• :1! ~~ ::. 

' 
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Pi1e. 3 · 3as~ci!IPAOe1VI ( n ~:... '> 
' :JI.z_ 

(eBe1nble HPYIIIHVI) ~ 

< 11~} ( 1eUHble HpymHI!I 01 
nonepe4Horo Vlunynbea ni
ue3oHa B peOHLtVIliX 
- - + n A~ nJ +n2 +... VI 

n-N ~ni +n~ + ••• 

PMe. 4 30BI1CI!IrAOe1111<.n,r.) 
' . z. 

( CBeT nble HPYlKHVI) lil{n n~ > 
(1etJHble KPYmHI1) 01 nonepe4-

. -: +-. ; _<; 

HO~O 11MnynbCO·ni- Ue30HO 
' , . · B peOHLtl!lliX , , 

- + + l.-
n A---ni+ flZ d ·~· 
n-N:-ni + ni + • ~ • 

Ha P111e. 3 11 PVIe. 4 noH030Hbl 30BVIei!IMoe11!1 cpeAH11X MHOIIIee1BeHHoe
,. n -1eVJ<_: n2 ) 11 ( nn-t ) 01 nonepe4HOrO VIMnynbeO 11HHni03VIBHOro 2 ,. 

"i - ue3oHa ( P11e. 3) 111 ni - ue30HO (P11c. 4). Paccuo1peH11e AOHHbiX 

B 11H;epsanax 6ble1po1 A ':J < I, 2 VI 8 ~ "7 I ,2 ( 6 'j , --; pa3Hoe1b 
{' 

'' ·, 

:I 

~J 

) 

·I 
~ 

6biCTp01 ni .11 n2) nOH03biBOe1, 410 3~~eH1 yMeHbWeHI!Ill < n:J(:t. ) npl1-
, ., ' .• , .. , . ' . . ; .. ' , ''""-- z. 

ey~ B OeHOBHOrA B10POMY I!IH1epsany; 310- YH030HI1e HO '~OnbHOAe~e1BY~-

XO~OK1e~- HOppenlltt~·~·: OHO 01HOCI11ell HO~ H n-~, TOH ~ 'n- N . B30~·~ ~~~~~ 
,, ~ f '. • j ,. 

MOAetlc1BI!Il!M. Jlanbtieriwee 1!13y4eHI!Ie 3Henepi!IMeH10nbHbiX AOHHbiX noH030no, 
. .·• ; '!; ·, ·.,, . - . 

410 xapaH1epl!lc111HI1 aei:otti!I01VIBHO~ MHomee1BeHHOC111 B aneMeH10PHOM 

OH1e eX.OH!I1, C XOpOHTepl1eTI!IHOMVI B ~ n-A B30VIMOAS~e1BI!II!I 11 10HI11.1 o6pa3.ou' 
' 

npo1111Bope4a1 npeAcHa3aHI!IliM eAenaHHbiM HO ocHose uexaHI!I3MO KOeHOAHO~ 

MOAenl!l: . ··; 

Bo BTOpoH rnaBe·OOI1eOHO 11CCn~AOBOH~~ l!jepHbl~ eTOnKHOBeHI!I~i.~POBe-
, •• < ,j'-

AeHHOe s ny4KOX ei!IHxpo~a301POHa Ra6oparopi!IV1 BbiCOHI!IX aHeprl!l~ O~H~ np111 

lllimynlic·ax 4,I-4,5 A:raB/e; ltlcnonb30sanl1eb ny4HI1 liAep: HI, H2, He3 ,He4, 

c12 , oi6, Ne22 , Ml4, . Si 28 • Pe3ynbTOTbl '113MepeHI1ll epeAHero eBO 

60AHOro npo6era nOH030nlll, 4TO ee4eHI!Ill B301!1MOAe~eTBI!I~ l!AeP_B o6~eM 

_He 3QB~CliT 01 3Heprl!ll!l B 06naeT~ HeCHOnbH11X raB Ill YAOBne1BOPI!ITenbHO 

o6blleHli~Tell reouerpl!l4eeKI!IM.ee4e~l!leM c y4eJOM napaue1pos nepeHpbiTI!Ill, 

30BI!Ieli~I!IX 01 P03MepoB CTOnHI!IBQ~~~~~XCll l!Aep. 

1'!3y4eH~e pacnpeAeneHI!I~ no rAHomecrseHHOCTVI pomAeHI1H noHa3ano 
'.,., 

sepH.OCTb 'cynepn'o31!1~110HHO~ MOAenl!l. 6blnO pa3p060TOHO; opl1r11HOnbHOll MO-
, ; ; • . ' ; ~ : ! ' ' . _: ; ' l f • • • ~ ~ • 

Aenb Anll pae4eTa paenpeAeneHVI~ no MHOmeeTBeHHOeTVI, B HOTOPO~ e10nH~ 

HoseHI1e HAeP paceM01PVIBaerell s 30BI!Iel1'uocTI!I or napauerpa 'coyAOPeHI1il,'' 

HaH eynepno31!1lll1ll or Aenb HbiX NN eronKHOBeHI1~. · Cpaa·H-eH~e· ::iHenepl!lueH 

10 Ill pac4eTO npeAeTOBneHO HO Pille. 5. 
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JKCnepv.MeHTGnbHbJe'.AO~H.ble. · 
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.PacnpeAeneHMH no MHOmeCTBeHHOCTM M yrnOBble XOpOKTepMCTMKM'B3QM

MOAet'ICTBM~ HAeP Crz ,c HAPOMM ~o;oJMynbc~v. xopom~ socnp~v.3~oA~·~·cH 
. ,, . . . . ~ •' ·f: ·' .. · >. \, ··: '· • '•.. • .... \ ;··. 

KQCKOAHO-MCOOPMTenhHOt'l MOAenbffi ( CM. Pv.c. 6). 8 TO me speMH M3y4eHMe 
• ' • • • • • Of, ;.,. ~ • • • • j ' • 1 :: ,. ·' 

ABYX40CT.~4HbiX K.oppenH~Miil OOKO~ono OTKnOHeH~e OT npMBb14HbiX npeACTQB-
, ~ . . ' . ' . . , - . . . \ . . . ' .. . . ·. ' ' . ' 

neH~t'l o eA~HoM pocnoAoromeMcH ~cT04H~Ke pomAeHHbiX srop~4Hb1X 40CT~~-
( ::; . ~ ,. "' ~ 

HpoMe roro Ho6nroAon~cb KoppenH~~M s 03~MyronbHOt'l nnocKocrv.. 
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Si28 M3Y4GnGcb·:npv. MiA-

nynbce 4,It4;5A rJB/c. HacKOAHO-v.cnapMrenbHGH MOAenb He socnpoM3BO-. ' 

AMT:XOPGKTepHCTHKH'no MHOmecTBeHHOCTH ~pOrMeHTOB~Hanerorom~ro:~APO 

( C~. ~a6nH~y)'$OpMO ~PHBOt'I.BbiXOAO ~porMeHTOB H3MeHHeTCH C meCTKOCTbffi . . . '-- . \• " '· ·., 

CTOnKH6BeHHH,'KQK OOKQ3QHO,HQ PHC. 7. :H3y4eHMe "oppenH~Ht'l nOK030no,:~ . . - . ' ' . - . . . . . '~ 

4TO ~OpMG KPHBOt:i .BbiXOAG ~porMeH,TOB · M3MeHHeTCH OT , V. - o6pG3HOt'l AO,,,. 
. . ., ' ' ·-- ..... ,. 
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Mbl, V.cnORb3YIOilll-1e ,1\RSI om:COHV.SI V.HKRI03111BHbiX pocnpeAeneHIII~. ~pon.aeHTGB 

elAIIIHbl~ :ropSJ4~iH lii'cT04.HIIIK 'n'pllt onpe,l\eneHHO~ 3Hepr~V. B03CiYH1AeHIHl, npOTI1-
~~ ~~. } • ')~}V ~:, ;; r, :· :> • 

BO~,e40T pe3~~P:O·T,Hr.l OH~-~~!30 3KCnepi11JeHTO. 

. ~ . 
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To6nv.ijo~ Xopo~repv.crv.i111 no MHomecrU .. 
BeHHOCTIII npllt ~porMeHTOUIII~ .. 
22
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dz 
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Pv.c. 7 30PSJAOBoe pocnpeAe

neHile BbiXOAO ~pOrMeHTOB HO
:ncir610m~r-~--HAPO 22Ne ARSI 

-:. po3HbiX 3Ho4eHH" Nh. 

J : ~ l ----

np,;· 1 ·' - • ''·. cl2. N 22M 24.. .. . 5 .28 " C ORKHOBeHI1111 SJAep · , e •• , g. -''·"· ·111 · 1 ""'· C TSIH!eRbi!HI · 

-SJJ\p-aiJH IDoroaMynbci-lw Ag ( ··. Bi:· ) HccneAoaoncSJ • CioKoso~ noroK HAepHoro 

Bell!Cl"a·a. Ha P111c. 8 e.fns; ~porueHTOB HoneTOIOI!Iero. SJ,i!po· noKo3oHo 30BIIICH-
.· ;· . . ... . -- . * . 

MOCTb ·cpeAHero nonepe4Horo 'II!MnynbCO (p ), pOCC4~1TOHHOro HO OAIIIH ;HYKROH 

~;~h~OeKTIItpOBO~Hciro HO rinoc~OCTb peOKU11111'B 30BI1CI1M6CTI1•0T yrno 0 g, 
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Tl1rOeT IAOKCIIIMYMO. AHORIII3 noK030R~ ,4TO. yron' -· -gF 'pocrer''c'·yueHb-
.- r. i ,- . '·"1 < •• :.-,;~;~:~.~:n··;:~,'l r.; ~:-· -~,:' ::..-'~ r':l··. ' < ~ :t· :. ,,_-. 

rneHv.eu.nopouerpo coyAopeHHSI SJAep. 6oKoao~.( v.n111 03111MyTon6Hbl~)noTOK --
i- ;.: i_:-. ":·'/ ~.;;-'.! ;,._,·' ~-;A ~.::.;~-1 "':~ :;_ 7 'r ;-t·;,.,l~.·-·<·" ,, .:~ ;. ~:: "-'~- , (- * -~:~ 
-r.pv. yr ne v.cnyCKOHIIISI e .. . onpe,l\enieTCSI YMH,OHieH~-teM 'aen\.14~-tHbl .. , < f . > . -
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,· .-._,. ~t; __ -,. ;;-··:·,,· ¥~-c~·;: .. < ___ f,. _ . · •red i1t ·,i-.':·", 
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Cy~eCTBOBOH~e 60Kaioro OOTOKO ·np~ CTORKHOBeH~~ HAep AOnmHO 
. ' . ". " ·,' ; ' ; ': ~:· i "!.' ~: ' . . ; . '' \ < • • '' / 

npOHB~TbCH npK K3Me~eH~K.KOppenH~~~ MeTOAOM 6~CTPOTH~X ~HTepBOROB. 

3ro. 6~no npoAenaH~ . ~-P~>-~~;4~~-~~ ·~eHrp~nbH~~ c~o-nKHOBeH~tl .: ·• N~2 2~ : s~ 28 

C THmen~M~ HAPOM~ ~OT~3MYRb~~K ·; ~~(B;)' '(;I:i"·. ~g24 'c P~ ~~~ ·4 5 A'raBfc·. 
.. ,, ; ·" • ' k. 

Ha pwc. 10 noK030HO pacnpeAeneH~e 6~crp~TH~x. ~~rep;~onos • ..6 'Jij, 
o6a3H040ID~~X P03HOCTb nceBA06~CTPOT 40CTKU L U J , KOrAO MemAY 

H~M~ yMe~aercH K 40CTK~, ecnw see 40CT~~~ pacnonomeH~ _B nopHAKe 

B03POCTOHKH nceBA06~CTpOT • 3AeCb me np~BeAeHO OllmAOeMOe ' .,, ' ;,· 

pacnpeAeneH~e~ pOCC4~TOHHOe:AnH C~~~OH He30B~C~Moro ~cnycKriH~H· ~O~T~~ 
. ' .· ,. ' ' . .'' 

3Kcnep~MeHTORbHOe pacnpeAeneH~~ CAB~HyTO B·CTOPOHY MeHbW~X senM4~H· 
; 

6 '1. , 4TO HBRHeTCH cJie~CTBKeM cy~eCTBOBOH~H KOppenH.~~tl. 'AHanor~~HOe 
nocrpoeH~e 6~no nony4eHO •AnH MeAneHH~X 40CT~~. KOrAO BMeCTO nceBA0-

6~CTPOT ~cnonb30BancH a3~MyranbHbltl .yron 4>- : ( eM. P~c.· II); ' 

60KOB~e OOTOK~ ~na 6~cT6~i ~ MeARBHH~X 40CT~~ (TO eCTb OT:HOneTOID~ero 
HAPO.~ HAPO-M~~e~~) ~a~pasneH~-npor~sononomH~ B a~~MyTanbH~tl~n~ocKocr~. 
( CM. P~c. 12). 
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K•11• na30 .. 
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Ktli IC • _5., n=3b' • 
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1.0' 

0.51 

o.• 02 0.3 
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•' ~.' ' t 

PacnpeAeneH~•ft 6blcTpoTHbiX ~HTepsanos ARH pa3n~4HbiX peaK~~i1. MHo
mecrseHHOCTb HOPM~POBQHQ HO 30.' 4~cno 4QCT~U BHYTPK KHTepsana tHl_ 
POBHO K. f'KCTOrpOMMO - 3KCnepKM6HT. KpKBOH - POC4ElT ARH HB3QB~CKMOrO 
KCOYCKOH~H. 
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6~no npOABnOHO C~CTBMOT~4BCKOe ~ CTOT~CT~4BCK~ HOABmHoe ~3y4e~ 

H~e a~~eKTO · 4epeHKOBcKor6 OAPOHHo~o ~3ny4eH~H. Cor ~.ocHo npeACTOB-

n~H~~ 0 MBXOH~3Me· ~~~eKTO,.Om~AOBTCSI rpynn~pOBKO'pdmABHH~X BTOP~4-

H~X 40CT~Lf BHyTp~ Y3KOrO ~'onb'-10 HO' nonHpHOtl A~OrpOMf~·e M~meH~. (KO.nb-

liBOClp03H~e' COCl~T~SI). 6~n npo'seABH J1HA~B~AyOnbH~t:i OHOn~3 KOmAOro CO-

Ci~HISI ~ oToCipoH~ coCi~niH, ~ue~~~e n~K s pocnpeAen.e~~~ \'·no ~ ,; - ln ljfl_ 
. . ' , .t 

Ho P~c. !3 noKo3oH~ ABO npViuepa'ToK~x coei~.T~i-1 •. Ha P~c. !4 np~seAeH~ 

HBCKOnb.KO cny40BB nonHpH~X A~OrpOMM. BepOSITHOCTb 3~~BKTO nony4~nOCb 

pOBHOi-1 OKOn~· !% OT nonHero Heynpyro~o CB4BH~SI. 4n~HO ~OPM~POBOH~SI 

oK03onocb. .. 
""'' II 

1' 
f.l 

Jn 
dll c 

4 

... 1-S ·0 01 . 04 01 01 

ll. "' 

PMC. I3 hm14HOSI, ~OPMO t[_. - pocnpeAeneH~SI AMI COClbiT~tl C 4BPBHKOBC-

K~M OAPO~H~M ~3ny4eH~eM 

:. ~ ~." 

I ld I t l l•·o I H I l~ l•·o 

PMC. 14 no~HPHble A~OrpOMM~ KOnbliBOClP03H~X COClbiT~t:i. POA~YC npo-

nopu~oHoneH nceBAOCi~cTpoTe. 

16 

B TpeneH f nose ~ccneAy_eTC_SI .B~I!Mt.IOAei-1CTBMe H.ei-1TPMHO C. HAPOIIM 

~oToauynbc~M. 4nH poCioT~ Ci~nM ~cnonb30BOH~ coei~THH, 3operHCTPHPOBOH-
, . l 

H~e B rHClPHAHOII auynbCMOHHOM ABTBKTOpe. FNAL E-531, nOCT-

POBHHOM Anl1, ~3Y4BH~ISI POlKABH~SI 040POBOHHbi,X ."40CTMll·. 
·.i 

HMB 

co, 

Ce4BHMe oCip030BOHMH 040POBOHHbiX··IlOCH1lt OTHOCMTenb'Ho .·Mono. Ce4e

B30~14~Aei-1CTBMH' no TeopeT"'~~~KHi OPBACTOBneHMHM' T~KlKe. K·~~ M uoc

OTHOCMTBJibHO BenHKO 'no. ;~p·O·B~BHM~, C HB040POBOHH~MM: 40CTMliOMM. Ec-

"TecTBeHHO Ci~no omi1AOTb, i .4TO.· 3TH · pa3nr.14Ml1 KOK~u TO oeipo30II cKomyTCH 

HO XOPOKTBPMCTMKOX .· BTOP:~t.i~~x 4oc'r~u B H06n~AOBIILIX-· cJClbiTMHX ~ :, 0AHOKO 

3T~ra· He cnyllMnOCb: CpOBHMT~nb.~Oe• ~3y4~HMB COCl~T~i-1 ~, POIKABHMBU 040-

pOBOHHbiX 40CTMll M Cle3 H~X nOK030nO, 4:To HBT CYIJIBCTBBHH~X . po3n~4~i-1 
B XOPOKTepl1cn'IKOX oeiol1x' Kncic~os co6Yli1i-1. ' ;· ' . ''·' 

- . . ' . . -~ ·~ ' . : .. ~' 

3KcnepMMBHTOnbHble· AOHHble, no B30~140ABi-1CTB~ID. HetiTp~HO B ~OT03Mynb-

CMM: MOIKHO OP~MeH~Tb AnH Ol!BHOK BPBMBH~ ~OPII~POBOHMH pOlKABHHbiX 40CT~ll· 

POC48Tbl BHYTP~HABPHOrO KOCKOAO .4.qCTMll no ABYU _MOAOII KOCKOAHOi-1 MOABn~ 

nOK030nH, llTO POC4BT KOCKOAO ~e3. Y4BTO BPBIIBHM ~opu~6~BOHMH npOTMBO-

PB4MT 3KCneplr1MBHTY. POCIIBT• KOCKOAO no BTOPOi-1 MOAB.' B CPOBHBHMM C 3KC-' '' ~ . . ' " . , ' . . .,_ . ' ·: ;; . .. 

nep~MBHTOII n03BOnHeT onpeA~nMTb· BPBMH ~OPMHPOBO~~l1. 
• ~ < ! . ',, ·-~ 

EcnH celleHMe B30MMOAe.i-1cTBMH BTOPM4Hoi-1 .. ~ocTHll~ nocne nepsoro cTonK-
:. ,f ~ •• ; ., 

HOBBH~H BHYTPM HAPO npeAnOnOlKMTb 

. .. . ei:p rtf"" fhN -::. b'h,., ( f _ e 1-o ) , r AB 

30BMCHIJIMII.OT speueHM B BMAB 
.. ' .. e,cp,· 
~N : - 3KCneplr1MBHTOnbHOe 

3H04BHHe CBilBHM!l . ABYX40CTH4f{Of0 B30MMOABi-1CTBMl1 ·· ·n · ·H c N senlr14MHO 

'( = L I '6_{3c 0 BPBUH ~OPMMPOBOHMH 'to =I/ mo , TO M3 

pOC4BTO pocnpeAeneHMi-1 no MHOlKBCTBBHHOCTM BTO~M4~~X.IlOCTMll AnH P03HbiX 
•• ,'·~·;.:'; (" < ;, ,1'··· ·~, ·:· .• ~ ·• '·. ': >·:. -· '. ll !. ''" . ~;., '·, ; :; __ .:0.;·_ -

3H04BHMi-1 m 0 nplr1,CPOBHBHMM ·C. 3KCneplr1UBHTOII UOlKHO M3BnB4b ny4WBB 

3HOilBHMB Yn 0 ~. BUBCTB C Tell, OliB~~Tb. BPBIIH ~OPIIHPOBOHMH 'To 
Ha PMC. 15 AOHO n5 - pacnpeAeneHHe 6biCTPbiX BTOPMilHbiX llOCTMll; 
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PMc. 15 n5 - pocnpeAene~~e CibJCTP,O~ ,s~~P~4~b!~ s 
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-~<;.:: ll; Ho PL-1C. 16 nOK030 0 ,·J'l~ :pac~-pe~e~~Hl-1 OTHOCI-!Tenb~·~ UeAneHHbiX 

\t' <.f'_' '~ ~ 

. '·· , ; , . i; · · z ~ ~: ..;: '· r. , ; • . :• '.' ... , . j , • .. ·• ; , ,, :· 

. S~i ~O~TWU.·B Ci6w~:cny~o~x nony40BTC •OAI-IHOKOB~~ pe3ynbTOT: 

poc4eT co'~rse~~T~ er .. att'~~epl-1Me)rry J.(~~~-- ~-/~o',J~.· OrcRiAa·:~~BAYBT, 
' :.·,· · ,.f:l ... :~~r·-~_-.. ) .... ,:~ :,.. . !: _, ,;-(.'-lf! _;c'~;-::,.·~··, ~; .. ' 

4To speM~ ~opu1-1posoHL-1~ npl-1MepHo 11osHo< .• fLo·"=' I•.illM !·: .• · 
• • • :

1
:. • L -~ , . - · _ ~;: ~1 ~· ~~;:: < ·,_'. :·: -· '-: : _. ~ , ~ } .. :: r: 1.\ \-• 

B BYBOAOX M 30KfliJqeHMM npl-1Be.AeHbl OCHOBHYe pe3y nbTOT~, .,nony4eH~bl.~ 

, I'~ . t ,--, • ;-; 

"'.. . < .·~·-·. 

'•'' s Al-1cceproul-1l-1. 
•"i, .. ( :::: -~ . "\ _;. .- '- .: .: ~~-- i)\ ,f., 

I. B HyKnoH-HYKnOHHou cton~HOB~Hl-1l-1,B Wl-1POKciu l-1HTepsane aHeprl-1~ 
;,,~;,,., '."ij C,,J' .. ·-..·J ~ #'','' .,.,~. .... ; .;~••:< ,,<vi,,) ~ ,,•,',.!,)., o,·~ 

30Bl-1C.l-1MO,CTb. cpeAHe~ l.lHOlKeCTBeHHOCTl-1. 30PRlKeHHbiX .BTOPL-14HMX nl-1BHeBbiX 
- ',• ' ,:, : '"· 1·.'~:;~'"''-' :,-·:; ''·" ·:._ .. ~,, .: ,·; '••.·' , •;!··n .. I . • ~ 

'~' I , 

4'ci'ctl-1U <. nch > or 3Heprl-1l-1 ·,. s., -~, ~~C..T~!Ae, ueHT~O IAgc_c FO~JlHCYeTC~ ,; '• 
~ . .. . . . . . . . . . . ·, . ~ 

C MynbTl-1nepl-1~epl-14eCKO~ MOAeribiD 1-1'~e~HMOHOBCKL-1U 'CKe~n~Hr~u: 
,.. . . ' ' ' 'l. <t" .. ,, 

<. Y1ck'/,'.; ~ + b .~n s -~ c.~n s .1 :, . .\ 
• • •• ' -.-. - -. '. • ' " ··: 4 ' 1'1 ' • ·J~ • \ .. '. . ;.'' 

'' ·:•i' 

- 4,~CT~.U~ .. 

2. CpeAH~~dAHOl!lecl-seHHOCTb s ....... hA B30l-1MOAe~cTBl-1l-1 
' . ;.··,,., {;; ~~ .' . . .. ' ' . . ' . ~ 

AYf},T . $e~HMOHO~CKOMY·;CKe~nl-1Hry.: , , r 
...... · .. ,;:'.';; 

l 
3.i HopMl-1posiiHHo~ .LiitomeciseHricTD R. =;·'.ZY1 5 >/ <-·Y:'ch> 

!·} 

rAe,·· < Y)5 :'):-: ·cpeAtHI~iufioHie'CTBElliitocTb B ·',A B3m1Mo.4e~crs·l-1l-1, ·.cor-
.. ·.j'. in 1: 

nocyeTC~ C MOAenbKJ. nocneAOBOTenbHbiX ,CTOnKHOBeHl-11il .nepBl-14HOro :OAPOHO 

~ HY~~~~-~M~ ~APO .( EFCM . ; • • , . • ,, :.~,; •.. ·:,"·: . • . · ,, u ·, :,: . , 

4'., Acl-1MMetpl-1SJ s Honposnei-tl-11-1 snepeA s Yrnosou .pocnpeA'enei-ti1i{ yMe-· 
j • ' t • . i < • • • '- ' • - • -· ·~ • 

HbWOeTC~;c pOCTOM·MHOllleCTBeHHOCTl-1. 
' ' . ' ~ ' .:: ., ' - . . . ' . . . ' ' t ~ ~ ' ... 'l ~: '.: .. ' }i :.:.' 

~ ! -5.: npl-1 B30i4MOAe~CTBl-1l-1 npOTOHOB C · 3MynbCl-1elil' npl-1 69TaB/c BbiXOA ·~par'- t 

I.WHTOB. Bu COCTOBn~eT 1~2%. · .. , '" 

~ -'4aci~u. 
:•.;., ... 

Bp· :c~ln.bHee' 11e1.i s 
-~ . l ·~· ' 

AHl-130Tponl-1~ s. l-1cnycKOHl-1l-1. ~porueliros -. 
' . . . ':-' ( '·'' .. '' ' 

yrnosou pocnpeAeneH~l-1.MeAneHHbiX ~porueHTos .. (s~40CTl-1U) _1-1 He .. ~o~el 
: ~ . ,_. ' . . ' ' ' '· .• '~ ' ' . ; ~ . ' , • ' . ' -~ - :. ' ...... ,: 1. • •. '. c. 

CibiTb OCibHCHeHO ABl-11ReHl-1eiA OCTOT04HOro· ~ApO •... , , .· . 
j ~ •1 • ' • • , • ~. ". -.-- '. • • ·- '. 

t l ~ i • : ~ 

q ;_ f, . :· .. ~ 

.. .. . "' : ~ 
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6. OnpeAeneHM A-30BHCHMOCTH ('or MOCC cronKHBOID~HXCH HAep) 

MHOmeCTBeHHOC~ej ~PH;~eHip~nb~~; ~;~n~~~~~HJ~x npoT~H~~ ~ HA~P C', 
. ~- • i... · ·. •. •: . · -.. · ,, •· ... , ··o-11 ,,·,::: ·. • · '• . •· .. •.o·62. '· 

liA OM~ ~?T03Mynb·C,HH: <n5 ) = co~.~I:..,AJ.. ~<_~ej'>=Con~t.,AT, 
B ny4ne CTOnKHo~eH~R ·np~TOH.OB ~ ·< 'n5 ·) ~ Co~~\:'. A;· 6 2"f\~ '3Gv · 

· ·.··.·.-,-:o·1f·'062'.•'' .·., ..... ,,_· ... ,~., .... ·· ,,,, .. , .. 
~, < Y\3) = Con st. f\p 'RT. ~ 's ~ny4oe -~~OnKH~~eH~ll .liAep c' ~APOMH 
~dl-aai.i}'nbcHI1.: :• ·~;.;, (;P ~ ~·,;: ;;~~· '.:, ';'• 'I'' 

7. npH B30~MOAe~CTBHH n-- Me30HOB HM~ynbCO 50 faB/c C HAPOMH 

H06niDAO,~Cll XOP~WO H3B,eCTHM~ 3~~eKT nHAHPYID~e~ 'liocn~bi, XOPOKTepHM~ 
~ •• ;' ',;,. c· -'' f ,, '• .'··';<': ,''' t ' ' ·'~,. : '1 •• • .;~ • '. ,,;t• -' ·"~;.:;~. 

Anll CTOnKHOBeHH~ OAPOH-HyKnOH-B:o6nOCTH 60nbWHX 6MCTPOT 4HCno·n ~Me~ 
,, ,. 7 <t:..; ,., :. " •• ", ') > ,. -:: ~- ''.I' 1' '. + ' { "'~ 

30HOB OK030nOCb'60nbWe·4HCno·n ~Me30HOB. . ... • ~i 
'~: ,. ':· .~ . 

• ' • ' • J' • 1 ~ ·. , · ' • , • , , • ; t , ' ' : ~;,:I ~ ;' t ' j ·. 

8. PocnpeAeneliHe nonepe4HOro HIAnynbCU OHOHOB B OAPOH-HAPO CTOnK-

HOBeHHH noK03ono sei:JHOCTb ~oAene~ ;'rAe 'MeXOHH31A 'poHtieHHH socnpo~3so

A~T :ane•.ieli'rapHM~ otir. ·3~~eKTbl pri3MHomeHHH nyreuJKOcKoAHOro •uexoHH_3Mo 

He H06niDAOnHCb. ~AHOKO, HeKOTOpoe B03POCTOHH~0MHOmeCTBeHHOCT~'nHBHe~· 

BbiX 40CTH~' B •;·CPOBHeH.HH ; c·n:- N B30HMOAe~CTBHeM, 03H040eT ,:; 4TO HAPO 
·. 

IAHWeHH He 1 HBnlleTC~ -npOCTbiiA COeKTOTOpOM :B· npo~ecce- .. ,pOmAeHHH~ 

· 9. Ce4eHHe·s3o~MOAe~cTBHR' liAeP He 30BHCHT'or~>aHeprHI1 HoneroiDtite·.::·, 

ro HAPO B HHTepsane HeCKOnbKI1X faB. ' ~ ~ :' ' 

•IO~·C~CT~MOT~~eCKOe :~3y4eHHe XOPOKTepH~THK no IAHOmeCTBeHHOCTH 

noKo3ono sepHOCTb MOAene~ HeKorepeHTHOW cynepno3H~HH~ HAPO-HAPO· H·~ ... , 

HYKnOH-RAPO, B30HMOAe~CTBHR , B:•_o6~HX · 4epTOX.;liBnRIDTCH.- cynepn03H~I1e~ . 

HyKnOH-HyKnOHHbiX B30111AOAe~CTBI1~. 

Ii; ~Jy4'eH~e ~porMeHTO~I1L•Hifl.ep 22Ne'' ;'24Mg ·11 26Si' .. ' 's' CTOnKHO-

BeH11RX 's'~~T03fAyni,"c~~; rip~ )HMnynbce (4.,Jt4';5~) A faB/C', npHBOA11T · K 1
' 

30KniD4eHI1ID, 4TO HHKniD311BHOe '30PHAOBOe 'poc(ipeAeneH~e ~por'~eHTOB RB'

nReJCR cynep00311~He~ po3ni14HbiX MeXOHH3MOB, 30BI1CR~I1X OT CTeneHI1 

20 

., ' 

m~CTKOCTM<tTOnKHOBeHHH.'MeXOHI13UW, COAePMO~Me 6AMHCTBeHHY~ ropl14M~ 
' .. .·::' ,·. .. .·_, . - ... : ~~-~ ~~- .. ~- - ·~ ,' . . ... · 

HCT04HI1K npH onpeAeneHHO~ 3HeprHI1 B036YMAeHI1ll,' He MOryT 06bRCHI1Tb 
·\l!··~ ··:;·t:: . - -~-; \y . - :, "'. y:J-:--/p·-::- .' ; ; . . .:• ·_.; ,-·._._ _.. . l-- •• 

. 3KCnepi1UeHTOnbHY~,BMXOA ~porueHTOB. Cy~eCTBym~Oll KOCKOAHO-HCOOPHTenb-
~ -- ·c: J -~--:~ •• · "---. • - ~ - - -. - ~ • -· _. 

HOH UOAenb He OrlHCbiBOeT 30PHAOBOe pocnpeAeneHMe. ~porueHTOB. ": 
;_~----,_<:f·i...:~-~- ,. ·::;~~. :· .. --~i_•; --- . ·-· :-.-~ ~~ \i _:~;·_,]:~.:~.·-

·• I2 .. ,·B liAPO:..HAPO CTOnKHOBeHI1.liX. B · ~OT03Uy nbCMM rOPH MUny nbce ( 4, It • 
: : . '• _, ' . . . :, . • ' ·<. • 

. 4,5·) A raB/c H06niDAOnCH ' 3~~ein' 6oKOBOro 1 OOTOKO R'Aeplioro -Be~ecrso. 

. a) , OrcKoK' ·~po;u~H'ro~ . HcineraiD~~ro . RAPO ( 6oK~'s()~ sw6poc ~par-
.. ' ·~ - . ~ . .. ' ' -~ 

MeHTOB liAPO-M11WeHM H06niDAOnMCb np11 MCCneAOBOHI111 npoeK~H~ ~pOrMeHTOB 
.1.:, -·-· --~. _:~~--;, ... ·,·. ~ ·--~ _,;_;-:L:;._.;· (·:·!t~~r~-_,_; ~::: 

HO nnOCKOCT~' peoK~HH 11 •APYrHMH MeTOAOMI1~ 

B) Bnepsye 6blnO o6po~eHO ;'! BH11MOHI1e HO. BOMHOCTb .·. onpe. AeneHI1R " .· ~- .. ' ' 

nnoCKOCTH peOK~I111': CTOnKHOBeHHH HAeP, AilfO~ero HOBbre B03UOMHOCTM AnR 
' . : .· . ··.··; ..... ' . 

H3y4eHI1H po3nH4HbiX ocneKTOB liAPO~HAPO CTOnKHOB8HM~. <; 
c) /ioHHwe', nriny4elittwe rip·~· M'3uepHI1H :6oi<o8oro''norolta~ a 03Huy

ronbHo~ nnocKOCTI1 orpo~oior BKn<lA 'aHyT~~liAePHcir~· K:cicKOAO' B . o6pa3oso-
;~;-' :,,·.:::··' ·;'·'' ;~·. ·-"i'·'::·" __ -. t;f.-;,,,;' 1. ~··,· •. ·L-~~--:~.~ "·• .:· 

.HHe. 60KOBOrO. OOTOKO. 0THOCMTenbHOe ysenH48HHe. OR06eros UeAneHHbiX 
',._, . ,, -•'" . ' . ,. ··: ··: ·:<,-... • '·>" :- : · .. '':· :. ,\ 
~porMeHTOB 1 HAPO'-MHWeHK ,: MCOY'IlleHHYX )B ; HOnpoeneHMH 60KOBOrO BY6poco . 

'11ome! • CBI1AeTenbcrsosorb ;o·.: nepeAri4e·. nonepe4Horo.: 11uny nbc!J,; HAPY;-M11WeHM. 

. • .. fio~o~'ble noTOKH · 40CTI1~' B ()6~HX 4epirix npeA,crrisnRIDTCH KOK c}iuuop-
-' i ' ; . ? • ' • ,, ~ ·. . . ' ~ :~ ~) 'f ~::: .• ·: J ·-.. : ~- ; ' 

Hbl~. a~~eKT Ae~crs~R ABYX uex~.HH3MOB - nepe-A0411.·Munynbco cranKHBOID-
~1J~.c- ~-:', . .- ",·" .. :"j\ ·\ 1·~;-,~ ·l .• -~ -----~~-- -~·:··· •• ~~::~--:_, ·: 
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