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·I 

B nocne)lHlle rO)lbl B9Jl9TCSI HHT9HCHBHO9 M3Y'l'.9Hlle npHMblX M9pHb!X. peaKnnil, ll , 3TO 

csgsauo c TeM, 'l'.To TaKne peaKuun onulKe scero cagsaubI co cTpyKTypoil Mep, nocKO~Ky 

3)l9Cb B3SHMO)leJ!CTBHe na)laromeil 'l'.SCTllllbl C MPOM-MHW9Hb!O 3aTparuaaeT nHWb HeOOJib-
' ' ' ' /1/ 

woe '1'.HCno ero CTeneueJ! CBOOO)lbl • ' 3a IlOCJ19JlHH9 HeCKOJlbKO 119T KJlaCC "TpilJlHUHOHHblX. 

IlpS!MbIX peaKUHil (uanpnMep, (dp) (pp') i (aa') ) 3HS'l'.HT9JlbHO pac~npnncg B C,Bli3H_ 

C nosraneuneM 3KCnepnMeHTOB no "npHMOMy' B3SHMOJl9ilCTBHIO CJlOlKHblX '1'.SCTHU ,c MPSMH •. . ' 
IlpnMepOM MOlK9T _CIIYlKHTb. IlpstMOe B03OylKJleHHe Mep KYIIOHOBCKHM Il0119M na)laIOmero TS!lK~ 

noro noua 1i' pl!Jl Jlpyrnx p·eaKuuil c ';SilKe/lbIMH iiouaM~, KOTOpble nossonsiroT yrnyoHTh Hawe 

'IlOHHM8HH_e CBOilCTB Mep K MeXaHH3M8 KX B38HMO)lellcTBHSI.' 

B JlnccepTaunn paccMoTpen PM aonpocoa, CBSI38HHblX c npHMblMH peaKu·nSIMn n cTpyK

Typoil Mep. TaM, r)le MexaHH3M npouecca 11ocTaTO'l'.HO xopowo'n3y'l'.eH (HanpKMep, a (dp) 

pe8KUKlIX Cpblsa), pewaroTCSI BOilpOCbl BJllllIHlllI Ha ce'l'.eHne "TOHKOJ!', KOllJleKTHBHOil npnpOl!bl 
' , ' ' /2/, 
119KOTOpblX MepHbIX COCTOlIHHil, OilHCblB8"7;1>fblX B paMKSX MOl!el!H H98KCH811bHbIX Mep • 

B 11pyr_RX CIIY'l'.8HX, r11e C8M MeX8HH3M .. B3aHMO)l0llCTBKS! ewe He IlOJlHOCTblO BbllICHeH. (B381lM~ 

11eiiCTB11e TSilKeJlbIX, HOHOB C smpaMH), CT8BHTCSI 06paT11ag 38118'1'.8: na OCHOBe H3B9CTHbIX 

Mo11ellh~hrx ·npe11cTaaneHuil o l!Jlpax · BblJlennTh Hanoonee xapaKTepub10 'l'.epTbI MexaHn3Ma 

poaKnKll. _B sTol! CBH3n paCCM8TpHB8IOTCSI npoueCCbl npHMoro 'Heyripyroro pacceSIHHSI THlKe-
< ."'" .. 

Jlb!X 'l'.8CTKU H peaKUHH nepe/18'1'.I{ 

Ilepsag rnaaa JlHccepTaunK 

. a -'1'.aCTHU 1{3 a -KnacTepH3OBSIII!bIX Mep. 

BBO)lHSlI, B ·11el! )lSeTClI KpaTKHll SHSIIH3 ylKe HMeromero-. 

cg MaTepnana no Jl8HHOMY sonpocy, oonee 11eTallb11O qiopMynKpyroTcH JlSllhHeilwne 3SAS'l'.n; 

JlSIIO pe3IOM9 nony'l'.eHHb!X B )lHCCepTaunn pe3yllhTSTOB. 

Bo BTopol! rnaae Jlllll BbIB0/1. qiopMynhl ce'l'.eHHH CpbIB~ B paMKax MeTO11a ncKalKeHHbIX 

BOIIH, 3TO Ce'l'.eHHe qJSKTOp113Y';TC~. ll3 , S ,-qiaKTopa, 38BIICHWero OT BllyTpeH!IHX, CBOl!CTB 
' . ' 

Mpa-MHW9Hll, H,KHHeMaT!1'1'.9CKOro' <paKTOpa ¢L (0) • KOTOpblil OObl'l'.HO Bbl'l'.HCJll!ElTCSI Ha 

,'sneKTPOHHOfi · C'l9THOil · MSWIIHe 

~= 2Ir..:1 I s 
dll 21
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,I , ... , 
nanee .c ~IOMomhIO BOJlHOBblX q,ynKUHl! Bpameuu1 neaKcnanbHOro MPS tf, 

'. '•,• ;_ /3/ . -· ' 
COOTBeTCTBYIOWKil s - <paKTOp • KOTOpb!l! B '!SCTIIOM cny'l'.8O y = 0 

' .. 
Bbl_'l'.llCJllleTCSI 

_nepeXOJlllT' B 
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,; 

s· -q,aKTOP, Bp8Ill0Hllll 81tCl!8Jll,HOro Mpa. B 9TOM 11ocneAH8M cny,1ae ·110S1BnHeTC>I AOIIOilHll-

Ten&Hoe npammo oT6opa 110 MOMeHTY 38XB8'10HHOli MpOM '18CTllllbl j ~ IK,-K, I, .... -

OAH8KO B cnyqae H08KCll8IlhHOro MPS 11poe1t1IllH 11onaoro MOMeHTS MPS HS ero BffYTpeHHIOIO 

OCb K He coxpsHH0TCH_ n, 3HS'IIIT, llOIIYCK8IOTC>I BKHS/lbl B peSKIIIIIO HH3Illl!X MOMeHTOB j • 

HHorAa n3 s1tc11epnMeHTS HBXOAHT He 'qncThlli' S -q,s~Top, s 11pnBeAeHayIO mnpnay 
2' 2 - - 2 - . - ' 

:YL = SL ·Yo·_ ( L) , rAe 'Yo (L) - OAHO'ISCTll'IHS>I mnpnas, BblpSlKSIOillS>IC>I qepe3 3HS'leHne BOilHOBOfl, 

q>yHK!lllH . F JLµ·asxasii:eHHOli 'ISCTllllhl H8 rpsHnlle HAPS. R ·- IloK83bIBSeTC>I, 'ITO B TSKOM 
- . - ~, -

cnyqse HSAO Y'IHTbIBSTb reoMe:i-pn'leCKYIO 11onp8BKY K S -q>aitTOpy , KOTOpa~ B03HllKSeT ' 

na-aa_OTKnoHeHHH q,opMhl HeaKcnsn&Horo.HApa oT cq,epn'l~CKofl, TO ecT& B cooTBeTCTayro

mnx PSAl!SilbHhIX HHTerpsnax llpHXO/lllTCH IIPOBOAl!Tb llHTerpnpOBSHlle He 'OT cq,epb! pSAllyca - -

R , S OT R = R + !:,. R I riie _ !:,. R _ ecTb OTKilOH0Hlle _ OT_ cq,epi.i, CB,H3SHH00 -C nsps1.,ie_TpSMll 

]leq>opMSUllll MPS /3 l! ,y • Jlsnee 9TS 110llp8BKS Bhl'IHCnHeTCH 'B 6aTTnepoBCKOM llpH6nH-

JKeHHH n OKS3hiaaeTCH OOhl'l'.HO Manoli nenH'lllHOil:~ B KOHHe BTopoli rnaahl npnBO/lHTC>I cpsa-

HeHne pSCC'IHTSHHblX _ S -q>SKTOpOB l! reOM8TpH'10CKHX 11onpaBOK C 9KC118pHM8HTSnbl!blMII 
-- . -- + + -+· + - -- . 
3HS'leHllHMB s -q>aKTOpon, 11ony'leHHb!MH ]lll>I COCTOllHllli 0 2 4, 2 ' MPS Mg24 l!3 peaK-

~HB, .Mg25(dt) Mg2'. ' -- -

B cne]lyromeil:, TpeTbeli, rnsae o!>cylKAaroTcn aonpoch1 aey11pyroro paccellHnH THlKenhIX 

• '18CTBU, C ~oal5ylKJleHlle~ KonneKTllBHblX ypoBHeli ·n n.ripsx. YlKe ]lSeHO ll3BeCTHo; 0 KynoHOB-

' - • Z Z e /5/ 
CKOM B030YlKlleHllB ll/lep B IIO]lOSpbepHoli o6naCTll .. 9Heprnn ( E < u .. ~ ) 

' I - . B ' R · 

C pOCTOM sHeprnn B aspHAS 118/lSIOillllX 'ISCTHU xynoHoncxoe ,B3SHMOlle~CTBHe ycHnnaaeTCH 

'll MOlKeT llpHBO/lllTb K ,B030ylKAeHHIO o -q,oHoBhIX 11epeXOAOB B ,.HApax. 0AH8KO 110' Mepe · 

11pn6nuJKeHHll K KynoHOBCKOMY 6apbepy a nponecc BMemnBSIOTCH MepHbie cnnhl; KOTOphie. ' 

TSKlKe -_MoryT /lSBSTb BKil.8/l -B Ce'leHlle Hey11pyroro pscce>IHllll. CneAyeT OTMeTHTb, 'ITO 

_ a]leC& T>IlKenhle 'ISCTHUhI nMeIOT Pllll 11penMYmecTB 110 cpaaHemi'ro c nerKHMn, 11oc1ton&Ky 

)lll>I HHX ·ocHOBHb!M,HeynpyrnM K8HSnOM 6yneT npHMOli Hey11pyrnli nponecc, T8K K81t KOH-

Kypnpyromne Hey11pyrne 11po11ecchl qepea npoMeJKyTO'IHoe HAPO 6yAyT.MSnhl na-aa 6on&moli, 

B8p0HTHOCT~ ··• nc11apeHBH' nerKBX '18C;~U. B. Cny'IS8 , OKOil008pbepHblX 9HepruA ~OlKHO -

C'IBTaT&, 'ITO OTHO~HTen&Hoe ABlllKeane,qscTnU q,opMBpyeTCH nnillh KynoHOBCKHM n?neM, 

B TO BpeMH KSK_ nepeXO)lbl B ll/lpe MoryT Bbl3bIBSTbCH KSK KynoHOBCKBM, TSK B_ HAepHb!M 

-B38BMO)leliCTBlleM UB
3
= u:;i U:: Ilony'leHbl q>opMYnhI )lnH nonHbIX B AHqxpepe!1UllSllbHhIX 

- ' - - ' ' . ' ' /6/ 
Ce'leHlllt B 11epBOM nopll/lK8 no UB3 .- 3STeM )lSHbl BX KB83BKll8CCB'l'.eCKlle BblpSlKeHllH ;. 

_06cylKJlseTCll aonpoc O:MOHonon&Holi 'ISCTB llJlepHoro B3SllMOA8liCTBllll, KOTOpoe MOlKeT npn

BO)lllTb, asnpnMep, K 0-0 nepEIXOASM B !lllpe. 3aMeTBM, 'ITO xyno_11oacxoe B381l_MOA8liCTa11e 

B nepBo~ nopHAKe: He llPllBO)lllT K MOHonon&HhIM nepeXO)lSM, T8lt KSK TpsexTopnn 'ISCTBllhl 

- npn E .. < u·B npoXOJlBT BHe S!Apa · C- r '> R) , 3TOT aonpoc llHTepecen eme n TeM, 'ITO 

I 0- 0 nepeXO)lbl celi'laC ycBneHHO OOCYlKASIOTCll B ·~BH31l' C pS3BBTB0M xonneKTHBHblX MO)le

neli H!lpS, nocKOllbKy BepOllTH~Tb T8ltllX nepeXOAOB O'leHb -'IYBCTBll,Ten&ns K npnpo)le' B03-
' ,\: ' ' 
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o+ .. 0{3 B SIAP8 

.rnsae ASH pSC'l8T C8'18Hllll C B030YlKA8Hll8M M-OHOllOnhHOro 
156 - . -. . ' - -

'Gd 1 'KOTopoe OllllCb!B88TCll B pSMKSX MO)lenu A.C.JlSBhIAOBSI 

npn 9TOM -01taasnoc&,-'ITO nony'leHHOe Ce'leHBe- O'leHL '!yBCTBBTen&HO It BHAY Bb!OllpaeMoro 

HA~paor~ n~eHUBans (HanpBMep,' x·paaMepaM ero JlHq,q>yaaoro cnon) n cpaaHRMo'no·aenn-

' + + -, - ' 
'IHHe C Ce'leHBeM O ➔ 0 {3 nepeXOAS, Bbl3b!BSeMoro xynoaOBCKBM 11oneM BO BTOpOM B_ cne-

ll;IOillBX nopHAKSX, TeOpl!l! B03My-IlleHBl1 no U ~n • · •01ta3~0Cb _, 'ITO Ce'l8HH8 HAepHor~ ·riep·e'.- , 
, ' ' - ' / 

XO)la·aKCIIOH8HllBSllbHO pSCT8T C 9HeprBel1, B TO apeMH KSK KynoHOBCK08 Ce'leHne y6b!B88T 
' . ' , -

C pOCTOM E -, • TattnM o6paaoM, BayqeHne_ aeynpyroro pscceHHRH TnlKenhlx qaCTBU-B oKono-

6apbepaolt o6nSCTB MOlK8T )l8Tb BHq>OpMSUBIO O nspaMeTpax M8pHoro B3SllMOA8l!cTBllll ll 

BKnS/le HAepHhIX cnn B ceqeaBe nepexoAa. 

Ilpn aeynpyroM pscCeHHllB H8/lOSpbepHb!X-'ISCTllU (- E '> ui;> nomin>IeTCH )lOnonHnTeru,-

Hall TPYAHOCTh, CBH38HHSH , C, KB83l!Knaccn'leCKBM' onuc~HHeM BX -OTHOCBTen&Horo 'A~lllKeHl!ll: 

B KynoHOBCKOM H HAepHoM'none, HOO acer)ls 6y)leT cymeCTBOBSTb npe)len&Hhlll yron 0" .!!a<t, 
.E 

')lSllbme KOTOporo Hellb3H pscCMSTpBBSTb aBBlKeHlle no TpSeKTOpHHM ll r)le ce'leHHe 9KCll(!

~eHUl!SllbllO yohIBSeT. KpoMe Toro, Ba'..aa'.cnn&Horo B3SllMOAelicTBIIH nepBbili nopll/lOK TeopBH 

aoa_MymeHRli no · u B3 ' MolKeT OKS3STbCH HenpnrO)lHhIM. Jlng· pemeHnH 9TOli 38)lS'IH YAODH,.; 

3SllllC8Tb SMnnllTyAY Heynpyroro paccerumn B 8)lllSOSTll'l8CKOM npnonnlKeHllll npn' oon&moli 
- ' ' ' \ 

sHeprHB. 00hl'IHO B 9TOM cnyqse )')l8eTC ll Bbl'll!CllHTb nnmb Ce'leHne B03oylK)teHnH OJlHO- · 

' I /1/ 
q>OHOHHblX nepeXOJl05,_ B llllpe, 'ITO COOTBeTCTayeT nepBOMY nopllllKY · no U B3 ; Jlng 

psc'leTs D - -q>OHOHHb!X nepeXO)lOB 06bl'IHO ncin&ayIOTCH MeTO)lOM CBH3SHHblX KSHSHOB, • 

KOTOpb!lt B cnyqse T>tlKenblX pscceBBSeMhIX '18CTllll ncnon&30BSTb npaKTll'l'.eCKll ylKe 11en&3H, 

TSK xsx B cie'l8Hlle /lSIOT BKHS/l o'leHb 6on&m11e. f = k- R = SO -- 100. OnHsxo oKsasnoci.
181 

\ - -
'ITO AnH Bbl'IHCneHBll STOii a~nnllTyJlhl B psCCMSTpllBS0MOM cnyqse ( THlKenhie 'ISCTllUbI) · 

' MOlKHO BOCnon&30B8TbCH MeTO)lOM nepeaans. 3TO npllBOJll!T, asnpnMep, B '11ex0Topo8' o6nsCTll 
' /8/ 

YX:~OB( K T~KOMY asrnH!lHOMY B~IpslKeHllIO 

'-.Kyn ' Kyn. HA ' - ' 
. f ieynp. (0) = finp. (0) Pxyn (0) + f ynp{0) Pllll(0) • 

I'. 

3Aec&: ':iii (0), P1tf#)-sMUnn17Ahl aeponTHOCTB nepeXOAOB, BbI3bI~SEIMhIX ttynoHOBCKllM n HAep

HbIM none~, OHll , CO]leplKST ace ,11opS1AKB TeOpBB B03MYill0Hl!li no U B3 , . TO eCTb TSKll!".f «:>6- -
psaoM MOlKHO onnChIBSTh aoa6yJKAeHRe nio6oro n -q,ononaoro 11epexoJ1s. B HApe. Jlsnee 1 _ 

' -
ps3BllBSIOTC>I MeTO)lbl HSXOlKAeHllH TO'l8K nepeasns ll Bbl'IHCneHl!H ceqeHl!li ynpyroro n'Heynpy-

'. - ' • • • • < ' 

roro pacceHHllll, yKS3blBSeTCH o6nsCTb npnMellllMOCTll nony'leHHhlX peayn&T8TOB. 
• I - ' , . 

Haxoaeu, nocne)lHlllt BOl!poc, paCCMOTpeHHbi8 B AllCCepTannn' (rn. IV),- BOnp~C o Mexa.:. 

' Hll3Me ;p-esxunn a. -ixepe)ls'I B3 ·ns}laIOillllX HAep a --'ISCTll'IHOro T11ns. 3Tn peaitUllll cpe)lH 

Apyrnx -pesxuBli nepeAa'I BhlnenlllOTCH ~eM, 'q'ro 3A~Ch A1lH onncsHRH_ cTpyKTyp~1 n~srom~ro 

T>IlKenoro llOHS MOlKHO llCll01lb30BSTb. npOCTyIO 'a _ -MOJlen& llllPS n, OCHOBbIBS!ICb: HS 9TOM, . ',' ' . 
CTpOIITb MO)l0llb MeX8H113MS, Cpb!BS a -'laCTllU; BHS'lsne pSCCMSTpllBSeTCSI aonpoc O -nepe-
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naqe. 3apSJ}K~HHbIX II·· a -qaCTII!l B 00ll8CTH DO/lOapbepHI,tX SHeprali~ B ST<?M cnyqae .llBII- _ 

}K8!IHe nanaromero TSJ}Kenoro nona nponcxonlIT BHe ,nnpa ( r-> R II BepoSITDOCTb Depena-. ,,_ 
'!:II a. -qacTHi:thl oyneT nponopillIOHanbH8 KB811P8TY ee BOIIHOBOil ,j>yBKlllIH B srnpe-M~meBH _ ·, 

(TO'l:Hee - •xBo=a• STOii ,j>yHKlllIII BO BHemneil oonaCTII exp(-fl r )/rK+I ). Torna nepeitaqa 

oyneT MaKCIIMailbHOil nplI HalIOOllbW8M COllHl!WHHII srnep, TO 8CTb nplI yrnaX paCC8'1HHSI 0 ➔ 110 
. . /9/ ' 

Ilonyqena ,j>opMyna yrnoBoro pacnpenene!IHSI • Jl1I,j>,j>epeun1IailbHOe ceqeune KaK ,j>yHKIUisr. 

yrna 

'l:8HHOll 

0 pacTeT C POCTOM 0 • H8Kll0H,8TOH KplIBOli 3aBHCHT,O'I' sueprnn CBSI3ll 38XB8-

a -'llaCTHIIbI. 

Jlnsr paccMoTpeHHSI uanoapbepnMx peaKlllIII nepena'l:ll a -qacTnn np8'AllaraeTcsr 
/10/ . /11/ . . 

Monenb _ 1 KOTOpaSI KaK Obi nononnSieT nannyro HuommhlM IIHq>paKllHOHHYIO MO/l8Ilb 

CpbIBa a -'1:aCTllll nnll OOblICH8HllH IIOllHhlX C8'1:811Hli. B Hamett MOnenn paCCMaTpnBaeTCH 

nBH}Ke_BHe .. TH}Kenhlx 110110B no K8CaTeilb11b1M TpaeKTOPHHM B03ne . noBepxno=H nnpa, rne 

nponcxomii- cpi.rn. BeposiTHOCTb, c KOTopoli nnpo-ocKonoK nocne OTphlBa a -qaCTllllhl 

. npHoope;aeT nononHHT;llbHbill llMIIYllbC k nponop!lHOH8llbHa J,t, (kan.)I ~ rne 
• . ~ a 

1/l · - BOnHOBalI q,yHK!lHH a -qaCTHllbl B nanaromeM nnpe B llMnynhCHOM npencTaBn8HllH. 
~ a , , . , . \ 
3TOT nononHIIT8IlbHblll HMrryllbC H3M81ISI8T TpaeKTopnro OCTaTKa lI npHBOl!lIT K 'pa3M83Ke• 

yrnosoro n snepreTH'l:ecKoro pacnpeneneunll, nnll KOTOpbIX _TaKalI npocTalI Ka'l:eCTBennag 

Mo11enb ··no3BonneT nony'l:l!Tb npocThie anan~TnqecKne ,j,opMYllu. <l>opMa •STIIX pacnpeiiene:-

Hllil,·3aBIIClIT OT aueprllll CBlI3_H a -•rncTHllhI B na;:iaromeM ll/lpe ( a • 'HanpnMep, oKa3hI-. CB 

•· BaeTCSI, '!:TO uaxnou. KPHBb!X yrnoiioro pacnpenenenng B03pacTaeT C YM8HbW8HHe_M auepr1m 
. . a 

CBSI3ll <CB • JleliCTBHT0llbHO, Karna Ea ➔ Q 
CB 

, llOIIY,llIM CBOOOIIH08 -nBH}K8Hll8 HeCBlI-· 

· 3aHHb!X a -'l:aCTllll B03II8 ll.llpa, KOTOpb18 y}Ke H8 oynyT HCnhlTbl.BaTh 'pa3Ma3KH' H3-,-3a. 
i 

pa3pb!Ba BHyTpeHHell CBSI3H . B , na11a10meM . lIIIP8, Auanornqnyro HIIIIIOCTpallHIO MO}KHO 11aTh 

l!llll ll3M0H8HHH nonywnpHHbl sHepreTH'l8CKOro pacrrpe11eJieHHH C ll3M8H811ll8M 
a .• 

•cs' • TaKHM 
, .' •' [a) '( ,.•;. '. ' 

o6pa30M_ y11aeTCH 11aTb narnnnaoe 00bHCH8IIHe OOilbmoro naoopa 8KCII8plIM8HTallbHblX KpHBblX 

yrnoBoro n saepreTH'leCKoro pacnpe;:ieneanll, a,TaK}Ke oobHCHIITh pSin upyrnx sKcneplIMea-· 
. . U M 

TaJibHblX 11aHHbIX, nony'!eHHblX B OllbITax C THlK8JlbIMH HOHaMH C H 9 . Ha nnp~x 

Au n: Bi 
h,· 

-i..-,; 

Pe3yJibTaThl, sowenmne B 11accepTaun10, ohIJIH 110JI~}KellbI Ha · ueCKOllhKHX Bcecol03Hl,IX 

COBemannlIX no. ll.llepnoil cneKTpOCKonair (1962-1985 r.r.} ll onyonHKOBaHbl 

Ta;/3,4,6,8-10/ • 

n n-T e·p a Ty pa· 

B paoo 
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