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Cenbnmodl Brnycx cGopHkka comepxur LO craTeit. Wusomedn
DE3YIbTATH %eﬂHTHBMCTCHOFO PACCMOTDPEHHA NDUMMECHHX HOHOE B
wpucramnax (2 crtar 4), TEOPETUUCCKOTD ONMUCERME MPOLC SCOB
3axpara OedeKTOB M TYHHEJKPOBZIiMA ISKTLOHCH Mexly JOKAMH-
A0BAdHEMY COCTOSHMAMN B kpUcTasnax (2 craruu). Coofuamrcs
JAHHHE 3KCOeDPUMEHTAILHOTO W3YUEHWA TYHHENbHOR JIHMUHECLCH-
UkM, PagMONOMHHECLEHUMH, & TAKME OTXMC& UEHTPOB TMOa V, D
WeROYHO-TANOMIHEX KPHCTa1a (4 cTaTku), PaceMOTpeHO BLufi-
HUE YCJOBHt PACTBODEHMA WENQUHO-[UIOUAHEX KDHCTANN0B  Ha
XEMATIIOMUAHECHEHTIMK ?? CTaThA; . OdﬁfyﬂamTca PEAYARTATH  Ki-
{HEHMﬁ Domnectieniiun xepamur: MgQ mpy naseDiiol RO3BYE LY

I crarsa). ClopHur TpejHAIHAUGT jAA HAYUHHX paScTHUKOD -
CNENMATMCTOR B DGAACTH $MaMKM TBEDIGTO TeNa, achADAHTOB,
MHXEHEDOB, & TeH:e LJIA CTYLEHTOB CTapliMX KypCos.

;- PulARIMOHIAR KOMILALTH

W.Buron, b.Tpatosckuc, B.O3upan (rraBHmit penaxtop),

fi.Hnaea (oTeerTcTeRehYEA aa BeTyck), E.lloamane, . Cnpunmuc,
1,
d.Tane.
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PEIATVBHCTCKOE PACCHMOTPEHME OPUMEGHHX WGH.E P RPUCTALIAX

I. TOLOBO.TOYKA SHBHBALRITHHX BHE{TPOHOBHLJN
C YUETOM BAHIMA KPUCTALGIMECKOTG N[OJIA

MeTomos HeNDUEBORMAMVHX TEHSODEMY OffePATOPOB  TOMYYeHH
BHOAXEHMS IR MATDAYHHX BNEMEHTGB ONESATODA JHEQIVIN BIAM-
FIGTETCTEHA KpACTaﬂﬂnqecR%y geaen 5 coydae LGOA0COJOUHS
SKBHBAMEHTHHX BieKTPOHOB nt MCcroAR3YeTCA pEAHTERACT -
CKU¥ TauWIBTOLMAH MHcroanequounoro aToMa C YUETOM KpMC-"
TALIMUECKOIG CHPYREHRA ¥ DEATHRACTCHRAA BONHOBAA @ynnunﬁ
A1EKTDOHOB,

HzerneHhHHe

E Hocuerkce Broe:ld BO MHOPWMX OOCJAACTAX HRYHM, B TOM
YACJIE % B KBAHTOBGH 2MeHTpDOHHKe, PE3UKS TEBepROTO Texa, &
TAKKE B TEXHHNE HAWLMY WHNOX0e [OpMMEHEHES KPHOTAMIH, AXTH-
DUNIOBaHHEE [pHMECHH. _

MHOIOUMCNEHHHE TeOpeTHAIeCKUe ¥ DKCOeDAMEHTAJIRHHE HAC—
CAENCBAHAA CHTHYSCKUX H [APAMATHHTHHX CHERTPOB KPHCTAIIOR,
CONOpRALMY ODMMECHHE MOHH C Heaénonﬂeaﬁoﬂ BIECKTPOHHCHE 0Gn-
ACYKOH, FPOBHY KOTODHX DACL YIOXEHH B LMpDOKOR 3&afipelmsHHOY
30He, MCKARAAY ROIMOXHOCTL ﬂHTépnpeTauﬂE H Rmaccipexany
ATHX COEKTHGE OyTeM yYeTe BaaMMOLERCTBHMA SAERTPOMATHATHU -
TO A3AYIEHMN € HEJANCIHSAHOf DAEKTPOHHOR OOONQUEO®,H= KO~
TOpYN He#CTBYeT BHY TOMKDUCTALIMYECKOE BJIeKTDOCTATAYECH o™
10Jie SANAHHGR CUMMETDHH,

BotuA e KpﬁCTaﬂﬂﬂqecHoro OKDYXeHKA HA OpMMECHHR WOHF
BH3HEBAET IITADKOE KOS pASUERNeh{e YpOBHeR CBOCORHOIO Mo |
O BHY TRAKPUCTAJTHIE CHOM TIONE CAMMETDHA OONOXEHHA TDHEMEC--
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HOTO MOHA B KDHMCTAUIMRECKOH peweTKe CCOTBUTCTRYET ORHOK
13 32 TodewHHX TDYDN KDACTANAA. (JCHOBH YE0ODETHKO-IDyIOO-—
BOY KIACCHEHALMN COCTOAHAA MOHA B KDPACTATMYECKMXN TOAAX
paz uesof CAMMATpMY GLUIK 3asoXedd B padoTe Bere [I] JTeo-
DUH KOMCTAMIMAECKOTC [OH, YUXTHBAKUAA BIGMNOAEUCTRME IQH—
MECHOSO HOHA B HOWCTANLTE & OKpPYREHMEM 2TGL'C HOHA, WHTOH-
C¥BHO PASBUBAETCH “HCTIMMA ABTODAMM M ODAMEHAETCH IJIA MH-
TE[IPETAIL M CHUCTEMATHIAMM DHEPTeTHIECEMX YDOBHEH IpE—
MECHHX HOHOB B M| JKOM CHEKTOAJBHOM  MHTE D BeJe (G, 180D,
[2,3,4,5,6,7,8,9] ). ra TeopHA OCHOBAHA HA HCHOAL30BAHUEK
HeDOMATHBHOTCKOTO {IDHOAURRHIA LA OpPMMECHOTO KOHA; CEHAKO
LJs yTOTHEHHA TEODAM K JIydi =[G €e coTJiacKd ¢ pe3yabTarasu
ARCNEpUMEHTOR HPHHMMASTCSI BC  DHAMAHE? COMHR-O0DOMTRIBHCA
BAAHNOTEUCTREE \

Tarke pa3BABAETCH PEJATHBMCTCKAA TEODHA MHOTOB/AEK-
TROHHHX ATOMCB. HGHOMBIyLTCR [IO,IIT DENATUBHCTCENR  Ia-
MANLTOHEAK MHOTO0B.1EKTDOHHOTO aToMa, NDeNcTABHKNAl codoi
CYMMY TRMIWALTOHMARA JMpaKa KARNOTO BJESKTDOHA M YIEHOB,Yud-
THBAKIMX B3aMWOLEHCTBHP 3ACKTDOHOB B ODBOAURekuM bBpefita u
Uy CROBRMBAKCUX BICKTPOCTATUNECKME ¢ MATHUTHHE BAAWMOLEIH-
4TBAA, a TARKS Wied, YudTeeaveMi sddext salasnubatipd. [o-
HpCOHHR 0630p COCTOHHMA PENATARBMCTCKMX DRCUETOR  ATOMHHX
CTPYXTYp DpefcTanied ['panrom [I2). PeasTHBMCTCKME HOIXeR
B DACCMOTLEHHHM MHOTODJAGKTDOHHHY ATOMOB, MCXOHAA K3 MeTOIAa
ASNDHBONEMHX TCH30DHEX OOEDATOJOB M T'eHealOTKUSCKEX KOp—
$duuEenToB, pa3PUBASTCA B padoTaX [13,I4,I5,I6,17,I8}. Ha
CpABHEHUA pO3YARTATOB DeJATHBRECTCKOI'O pACYeTa  CBGOONHEX
ATOMOB ¢ COOTBETCTBYKI[MMY HEDOAHTHBUCTCRUMKM M BKCINEDUMEH-
TEaAEHEMA JaHHHMM BUIHO, 4YTO peJiT~WBUCTCKAR paciueT paeT Co-
Jee¢ TOYHHE 3HAYEHW BHYACAHEMHY BeJNUMH. B PEJIATHBHCICKONM
pacyeTe KOHCTRHT CBEDXTOHKOH CTDYHTYPH, HAllpMMmep, [oiyue-—
HH DE3YJARTATH, BeckM8 OGJIA3ZKMe K BHCIleDUMEHRTANLHHM TaHHHM
{191, Cnenonarénsxq , JYy9Uero cooTBATCTBHA pacieTOB  pe-—
BYJILTATAM SKCIOEDHMEHTOR MOMHO ORMIATE MPA DeNATURMCTCHOM
PACCMOTDEHHN OPAMECHNX HOHOB, B3arMOIeilcTBYLIX € KpACTaN-—
JIMYeCHHEM DOJEeM.
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B wacroAmeHd pacdore RYTHM ACHONB3OBAHIA POAATHARCTCHO-—
ro OpECAHESHMA A1 NPEMECHOI WOHA, BOMEWSHHOIO B RPHCTAA-
JHYEcKDe OOJe, BHBORATCA BHPAKCHRA LAA MATPAMEOTO a.uemen'm
odppaTOpA BHeprHE B3REMOZEHCTBAA HOBR CO m&m(VKP l\r')<rl
KPECTALIAYECKHEM TOJAEM TAA TOROUGNOMMA BRENMBAAEHTHNX aneﬂj
TPOHOB. MATpHWHHE BAEMEHT OHPBNEXAETCA, WCKULA. E3 METONCS
HAeIDUBORYMEX TENAODHHX ONePATOPOs N T'EHEANOrANECKAX KOBp~
duyerToR. Hemonresyerca avoMia: CECTEMA eNEHM W CTARRApT—
HafA cubrema das [20).

OtipegeeHe pEAATHBUCTCKOND IHMBENETOHUAHY
NPEMBCHOY'D HOHA B ROUCTANARYECROM DONE

PefATHBUCPORAR ramMuasTonkat N —BNeRTpOHHOTO HoHA ©
YURTOM BUIEAHW BHYTPURPHTTARNMYECROrO NOXR MOXMO IpeActa-
BT B BANE:

H=H"« VKP(F), _ (5
rae H' -~ rammretonmas cpotopsoro N —mempom{orb HOHR,
VKPIF} ~ ONHOBASKTPOWHMH omepaTop sHepT'dM baaumoneltcThRAA

MOHA O 3AEKTPOCTATHYECKAM BHYTDHKDACTAIRICCHUM DOJTEM,
TampihTOHRAH CBOGOEHOTO N ~3NEeKTPOHHOI'O WOHA OnNpaga-
agercA cornacho [13) :

N N
H’=_£(H{+HE+H{’)+D>:J,=1 HE v H J ‘ (2)’

diect H -cla Lpl , H:-1—
F) 2 5-__1___ ~'-"
Hi= 8¢, H;;: - (& A),

HE - W), H',j m (&, LJJ(cx i

The & R p - marpmw ,'I,ﬂnaaa

(8%, p{2),
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a8 n, I - ceorBeTcTHEHRO MATDUUM [Ayay B OByHepHAHR elM-
HRYIHAY MATDHUE.

H',Hiu H? B gopmyne (3) ~ 0OHOBAEKTDOHEHE oOlepa-—
TOpk Lupara AAA oReKTHOHA , LBUMEYLerocdA B HoJe sapina £,
COOTBETCTRYRUME BT0 KMHETHUYSCKOY AHepTHM,CIUIod/eKT DOKICTH
HaoTH CNHEHE-0G0ATAN HOT0 BIAKMMOLERCTBMH , éxin;nemy MACCH 41
NOTEHUMATLHOS BHErTHY B IOone 3apdga Z .

o DBYXBICKTPOWHEX ONeDaTopoB H&  riBiAercd oflepaTo-
40M BISKTPOCTATKMECKODD BIAXMONSHCTBUA AsyX BJIEKTOHOB, a
Hoe 1® - omeparopow BpeiiTa [2I,22,23).

T HeDeMITUBHCTCKOR  TEOpUM KPHCTALIMYGCKOTO [OJNH #
JBHMCHMOCTHE OT BIXUMHOTO COOTHCUWRHMH GDAIHEI'G KEAHTOMEXA~
HEYECKOTO 3HA9EHU omepatonos H° VKP(F) i Vs, (omenarop
CMAH-OPGUTATLHCOIG B3AMACAEHCTBML) PABAKMYART TPl CXEMH [&ac—
GeTd JHEDrETHYECKX YPOBRE] NDHMESHOLO HOHA [—7,8.9}.

B pemATUBUCTCKON Teoli¥ ODPOHMTAIBHEA M GIIHHOBHE MO~
MEHTH 81CKTLONT HENb3A DACCHATDYBATH OTLEABHO, II0ATOL (1o
NONBAYETCA | J —CHRIZL H CNEHOBHE 32aMMOIEPCTEUR YUUTHBAKT —
2 r DAAMBTOHMAHE CBOCORHOI'O 4ToMA. B TAMOM cTydae TIpH
pac.c-,la'r,cnu YOEa B KPUCTANIITYECKO: [OJIE BHu;IF‘alO‘I‘f’fl Be
CXEMH PACYETa BLCPIeTHYSCKWM yPOEHEeH:

I} cxeMa csad0TO KPUGTANNWMIECKOTD HO.Li \/“Pt?‘}\' H

2} CXEMA CRIDHOTO XDHCTAJIMYECKOTO I0JLA VKP(F]B H
[lpK 5TOM BHOOD BOJHOBHY (VHKIME FYJIEBOTO MDUSTUMEHUA ava-—
JOI'AYGH BHOOD/ B {eDeJATHBUCTCKOE Teopud | 9).

B ecxeme caadoro KpHCTALAMYECKOro O ONEepATOp BHEp-
THHE BJEKTPOCTATMIEeCKOrD BlaMMOLeRcTBUA N DJIEKTDOHOP MOHA
C EpHOTAILMMIECKHMV: OoJeM yNCOCHO PAJIOKHMTE B DAX MO Cjepu—
qecKuM $YHKIHAM M CTelleHAM I, JaCCHATpABAA MOHH KpUTTai-
JAGe KON pemeﬂm WAK Henomamﬂe TOYEYHHE 330AMH:

EZK A ZPV

Y, . (5
KP( F JE Zl |f1 5' cog-k LW LK, q

rne f, - KOOpH4HATA | =T'0 3JEKTPOHA, FJ - KOODHHHATA | -TO

yaJa pemeTiH, ZJ - 3apAm | -To WoHA pemeTky, Y xg - Cie-

puyecKan QyHRUMA, onopeyenesHad TAK Re, KaK B paﬁo’re [24],
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i YLK - ofliepaTop, INeHCTBYKME# HA KOODAMHATH i -I'0 8JEER-
TpOH&. Koa@@nuﬂeﬂr Ax ,g SGBHCET OT Tila KPHCTAIIAAIECKO A

pemeTKM
(N Z, YK_Q(SEi)

A K q’ 2 K+1 Z T‘ (6)
3iech CymMsApOoBaHNAE Dp0H3BD,!I,HTCH 11¢] BCGM yoaom KPHCTEJI.RH—
YeCKOW peu THE, KPOME ¥3JA OpEMECHOT'O AOF:; PJ ~ pacCToA— -

HAG 0T NpMMECHOTO MOHA no‘j -r0 ysia pemeTxn.Sg - COOT=
BETCTHRYKUME NPOCTPAHCTREHHEY YI'OJ.

Ipst BBeneHMM cdepiyecHoro onepaTopaC“ [QK, Vﬁ"ﬁql
[20]ouepaTop VKP(P‘ MOXHO NpejcTaBHTE B Henpumonzmom
BUEE :

Vip (- zz B3 z AREIrC. ' )
P!
rxe Am-[lzm}/m]‘”[ N A g
ETOJH CYMMADOBAHILA 110 KPMCTAILIMIECKOR DeueTKe 06—
CYXKAeHH B padorax |<5,26,27,28,29), a Tamme [30,31].
YacTo A DOMYYeHWA KAYSOTBEHHWX Pe3yibTATOB PACCMAT-
pUBADTCA TOXEKO MOHH OJMEapisero orpyxenun [2,4,7,8,9].

OnopeneseHue peaATHRACTCKOR BOJNHOBOH QyHIGLAM
OONOCOJOTHA DKPHBAJIEHTHHX SJeKTDOHOB

B pesdTABACTCHO# TeOpHEM CROCONHOTO aTOMA COCTOAHME
ORHOTO BJEKTOOHA MOXHO OXADSITepU30BaThL KBAHTOBHME THCJIA-
M n,Ld,n1 . PeadTEBMCTCHA: BOMHOBAA QYHKUMA B CTAHOBpPT-
HO{ cHcTeme a8 Torma CMNpsEe A8TCA, Kak B.padore [I3):

il e - ¢Uﬂﬁﬂh?@'_( @ymﬂwfhu!
Hintyml Sa) (Xilnl"mirﬁcp)) P mh‘*ns(n[\J )) (8)

J
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Tie 13-—5 FEI V=2)-1 « Baecs finljir}) agnljir)

CUOTHETCTEEHHO ABMALTCA COJBUMME K MATHMU KOMIOHEHTUMHM po-
HaanbHOH BOAHOBOR PyHHUKE, TUPHTOM B JI3HHOM OIDBIEOJIGHHH
ReficTBETesbHEME, & 'L)m ¥4p) ~ 1:ApOBOR CUMHGD. @MeTusd Bu-
pameHHe :

»

PRI
Hlmhhp} f_“fz[nt.l_d%z%] Ym l 5 PV By {9)
Phe [r,lj -8 'é,z ] - wosbhuurent Kredua-Topoxa,
th .
Yin.a (%) ~ cpepwdeckaf fyHKIMA B CTANIADTHCE LHO-

reMe das [,
bDe - TEYAKCMIODHEHTHHE CIAHOQ C KOMIOHEHTaMM
13 fay . p
qjuz ( J '"Ap-ff-’z ‘\ 1 ) (i0)
JTHOBHE GacTH ROLGOBCHE JyHutMi (B) OpTriopMypNBAHH
('z_i.rr;'ix’ﬂu!tbin_ih!q;}=8(Ljrr..,l'kj_’m‘]. (11)
J1A DANMQIBHEX YacTel BerHoBuft Qysmiin wveem | L3 :
j[f(n[&\r‘)ﬂrfl\_]lr‘)*g(nllji.")g(lf'l:jir)]r-zdr -G {nn} (12)
(C0RHE MM BOIHOBYL dywrumo [ 20,32)
Wialjmir) LG < Inljm) :

FOTIA YCAOBHE ODTOIODMHUPOBAIHOLTY MORHO Hep2MNCATL CJemy-
WM 06pRIOM:

¢ !1'L:J'm'|n|.\jm)=6(ﬂlJm,n'['iTh’} (13}
L
PalATHBACTCKYX BONHOBYW JYHKUMK Tomctenoums N sxpi-
BAJFHTHHX BJIERTDOHOB nLJ’ MONHO TOGTNOMTH, CBABHBAH yII0-
Bue QYHRIZR [IPAMOTC TPOMARENEHMA ROCTBRTCT8YIFIAX OIHO-
BAEKTDOHHMX BSJATHH B TPHAODHOE TPTUSBEleHHE, ° LOCAPIY—
)
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xile} AHTHCAMMeTpU3audeld ¢ KCOoJL30BAHHEM I'eHeAAGIEYecHKMuX
KOBDPAUMEHTOB | | ~CBAH (16} . TOrEA DEANTHEBHCTORASA BOJHOBAA
:pyumm nonodonoml BKBABANTEHTRHX 8JAEKTPOHOR Nl J" oyzer [I3] :
IntjMxIM>- ¥ Inlj NP 0,0l P JpadM2 (" paJlJa 34 a.Je
&
I'nelnLj‘N- ol ,,nlJ 0,0,,adM> - BOMHOBAH (DYHKLIWA CBASAKHMX
MOMEHTOBN -p ¥ P 3Jrempouon {JN Pex Uy Pox ,J .y N 3) -
reHeatorggecKul KoSGOHLUEHT ¢ P OTHMEIUIOHHHMA BJIEKTDOHAMI,
X, K g, A— JOTONHKTENBHEE KBAHTOBHE YUCHA, XADAKTEDHBYYEHME
8J6KTPOHRHE cOCTOMH"E N-p,p 1 N BiexTpoHom.

OnpeneseHde MATDHYHOTC 3INEMEHTA ONEDATODS BHEPTAN
BSAMMOLEHCTEMA OJHOTO BAEMTDOHA C RDHCTAANHYSOHMM 108G

+ G yueroMm Gopmysm (7} MOXHO HANKCATL MATPHTHHE sreMedT
OllepATOPA 3HepI'Hd BiamMogefictBAd HOHMA 0 KPACTRLIAYSCRAM ITO-
Jiem A OJHOI'O JJIEKTDOHA :

<ngjm 1Yo @ity E 5 AdKrljmirCYaljm>. (19)

Henonksya -reopemy Bnrnepa-amapra Ras m'rpmoro
sJEMEHTA (nlJm!p C““I nLJm) , HOJyIHM

{nijmlr CmmLJm%(ntJlir C[K’IIELJ)[Mqlm], (116)
r,lle (nLJHr' Kot Hnl.J) [LJI! ‘MIILJ]{n[\JIIr Hnlj]

[l‘JHC“‘ ”LJ][nlJ”F hnLJ] (17)‘

B rotopom | (; it ¢ JILL Ji ] - OpUBESHIMY MATDATHHN Zie-
MOHT, OOpeNe]sHHE¥ o cHC padore [20];

[nL'JIIr'KHn[j}(r"{}f =TT (nljlr‘)r‘ 24r; {18)
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. K . K 7 ] . K+
Intjir IIhLJ]=<n }9=J9 {nlJlr')r’ dr. (19)
[[pMBEREHHHE MATPAYHEE DNEMEHTH, KOTUDHE ONPSASJIEHN

coraasko pagore (<0}, CBOAHH U HPABENSHHHMEA MATDWLHHMU
SAGMBHTEMH, OOpEIeseHHuMME TIC PAKA, CHeXyium o6pasoM:

IQJHF‘ IIaJ [2J+1] ﬁpullF‘ }ﬁOLJ (£0)

D

rme F'" _ denpupommmi Tewsop panra K .
Cor/acHo pao’o*ve [33] :

PSTTE 5 Uz | «
([jJC. HLJ)( (ke V2 [1/2 1\)2 0}'

ERERTIEN

rpe 0 K€ ZJ, K=21.
foncrannsg gopMysm (20) ¢ (XI) B (I7), uormyuaew
OKOHYATEbHEY pesyAbTAT:
“ K
<nljir e Mnty-(-0F [ 5, L] e ) (22)

rme 0s Héz:j_, K+2n.
7

BupaseHue MATPHYHOIO BJIEMEHTA OIEPATOPA JHEPTUM
8JEKTPOCTATHICCKOTD B3AMMOLEHCTBWA 3JCKTPOHOB
C KPHCIAIIHeCK M O0JeM A NoNoCMIOTRH
RBHBAJIEHTHHY 3JIEKTDOHOB

MATPMUIHEE aiEMEHT FaMIBTOHHAHA HMOHA ,OOMENEHHOTO B
KPACTANNTMILCKOE TCJE, AMA NONOCO0I0TKM SKBUSAAEHTHHY 8Iex—
TDOHOB MOxHO HOpENCTABUTE B BHIE: .

N N ovqoi e - N TR ¥
<n!J aJMIHIl &’ I M-l IM T inlj Te'5 M7 +
N o N (<3)
= {ntj aJMIVKp(r)!nLJ o' J M,
I'He NepBufl WieH CYyMMH - MATDWUHHE 5IeMEHT raMwIbTOHMAHA
CROJONHOTO HOHA B CJydae NMOROCOAOUYKHM DKBUBANEHTHHX 2J]eKT-
]
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POHOB, DSCOMOTREHHH# B padoTe (I3}, & Bropoft 4wieH ~ MATpHY-
HH} BAEMEHT OFHO3MEKTDOHHOT'O OLHEPATOpA BHEpTiud BIAKMONBHCT—
BHUA 3J8KTPOHOR ¢ KPUGTALIFMYEOKEM OoJeM, Bropol wien oyvvd,
yuATHBad dopMysy (7), MOEHO HEpemHCaTS:

Ny q L M
(nlj aJMlVKP(?‘ tnt| JM)- Z Z rﬁlﬂ)(n\] aJM!';PL CLq'”LJ o W] M’}(?‘i)
chmayﬂ Teopew BiE'Hepa-SHRapTa.. Oy IAEM]

(nlJ a.JMIX PL “"!nLJ CAJM >

(25)
. i IwJ]
- <nlj aJllz_lr-L ciny aJ)[M.QMJ.
[iepexonmm K ogosHagenuAmM Paka, Torpa
i N ko atkdy N
nLJ aJH_Z‘r‘L Ci IlnLJ o)
y (26)

" z_Jm.iV’(nlJi er"C"intj> (j “aJuT":U' N 3) 3

TIe (j N IIT“!IJ' Mm’J'} - OPUBEJEHHHY MATPWHHEE DJIEMEHT

N -YacTYTHOTO TEHSOPHOTO OLEpATOpA, ONpeieseHHEEK B TnceB-
JOCTAHIADTHO! cucTeme (da’, BHpamaidelics 4epes IeHBANOrE-

deckite w 6] -roajdausentn [I4]:

S ATRCRORY [(zJu)(zJu)]"‘z(ﬂ Jrive,

N N v N- N gy ) (27)
u(fj ot a1J1r_JNJ 'a1J,,J§! ' J ){ jsi}
[Morcranmaa 26), (25) m \22) ¥ (24), Dorydaem:
DM IMIV g (Pl N0’ I MY <(23+ 1)V |
(z28)

2 - LR o K P N - KE'N 1t X q J’HJ
,(Kf,o( 1]2 [Ujifi]‘fz] k\l" )f"\ }S\U OI\L)"T LJ aJ)%_“Avq [M-q’M]’

THE K = 2T,
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Buba.zem:e (28) nosBonseT BNYHCHATSH MATPHYHHE 8A6MEHT ome-—
paTopa bHeprum BsammosieflcTBHA CO CAAGHM KDHCTALANYECREM MO—
JieM, eCJd HSBEOTHH DANMANLHHE BOJHOBHO (yHRUME., ’
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L.K.Bpautc, T.A.BatpaTto
HWY fmsrun TreproTo rona IIY am.[erpa Cryyra

PEIATYEYUCTCKOE PACCYMOTPEHUE IIPHMECHMX HOHOR B KPHCTALIAX

II. HEIMATOHAMBHHE CTHOCHTEARHO KOHOMTYPALRT!
FREILATYBUCTCKUE SATPYYHNE WIRAEHTH OUEFATOPA SHEPTWAL
B3AVMORELICTBIA SJEXTPOHOB € KPHCTAILMECKMM [IOEM

llory4enH BHpakeHA IIA HEeJUATOHAMLHMY MATDAYHHEX aJie-
MeHTOB OLEPATOpa 3HEDPTHI! B3AMNMONEHCTBAA 3HEKTPOHOB ¢ KpHO-
TAUIMIECKY [0JeM B CXEMe CAAGOr0 KDACTALIMYEOKOTO  OGHH.
UcnoapsyeTcd DEJATHBUCTGKOE MDEOEMeHAe B TaMAABTOHUAHE
OpAMECHOI'C HOHA U pPeJUITHBUCTCKAA BOJHOBAA QYHICIAR. DHpaxe-
HMA [OMYYeHH METOROM HENDHROEMuX TEeHJOPHHX OIapaTCpOB.
[IpwBeneHH POPMYyFAH AAH SAEKTDOHHOF KOR(HIYpAIlKM, BO3IHURRD-
ued #3 LBYX TOXDJONOYEXK n,‘LL‘j,Nu ”1lz‘JzN’ .

BregednHds

BuBezieHHas * opMyJa HOBBOJNAET BHTMC/IATHL KODGpAUE-
EHTH [pY PANKMATRHHX MHTEIDAIAX B ARATOHAJEAHX CTHOCHTEJ]h~
HO HOHKDATYpaidy PEAATHBUCTCHMX MATDHRYHHX 3JAeMEHTAX ON6ps—
TOPA BHEPrHM B33uMONEeHCTBUA SABKTPOHOB ¢ KPACTALIAYECKIM )
GOJIEM B3 CXEME CJAGOTO }:puuTa.rum_qednoro Hodd. OGHAKO Np#
HAXOFRMNCHME NOAHOH MATDHUH BHAPIHE JAA KAKIOrO DelayabTaADy-
KUer0 KBAHTCBCTO UYACTA MOMEHTH ROIAYECTBA JIBHMEHHMA HOOU-
XOAYMH TAKEE 3HAYEHWA MATpDHY ‘X BAEMEHTOB, HEeQUAT'OHAABHHX
OTHCCHTENEHO KORGUTypadui, PucYeTty HEXMATOHALLHHX H#BYX-— '
IBKTPOHHHX DefATUBHCTCHAX ATPHYHEX 3JeMEHTOR oHeparopoB
SHEPTEA JJEKTDOCTATHIECHKMX, MATHHTHHX H JAOA3MHBANUHX RIAHA-
wogefcTruft yme mapecThe [I1,.

¥ Epantc D.K., Bammatc I'.A. Pe/ATABHCTCXO® pACCMOT-
PEHRE LPAMECHHX MOROB B KpHeTas ax. 1. [ogo0os04RA BREBABA-
ACHTHHX BJeRTPOHOB ML} ¢ ¥y 0w AMAIHEA KDECTRMAMYECKOrO

OOAA. = UM HACT.CO.,l. c-14.
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Hacmofmas pacorTa NOCBHIEHA DAGOMOTDEHMI HEEHATORANBL-
H4Y OTHOCHTENIBHC HOHQETYpPaUM: DEeJATHBECTCHKHX MATDUTHHX 8Je-—
MEHTOB SHEDIHE B3UMOKelcTBAA 3INMEKTPOHOB C KpUCTAIIIMYE CHIM
COJIEM B CXeMe CJadorc KDACTAJLIEYSCHOIO NGJIA.

Bupamedds BIA MATPHGHOI'O BJemMeHTa, COeNyMANLEr0
JBe ONHOSJSKTPOHHHE HKOHDUIYpaudy

C yueTom TOTO, WTO OOEPATOR SHEPIEE BAEKTPOCTATHUED=
Koro BuamvopgeRorBuA N SJeRTPOHOB O KpHCTAIAYecK:M HOJEM
B HelpHBOLMMON BOZE MOEHO HAIKCATH

Vip 712, 2. Amfgrl “C,
COOTBETCTEEHHO MATDUUHHY sJeMeHT cynéT

. . . . L . . .
<n;|’1j 1My WKpU’”nzlz]rmz)=z§.gA?ﬂ(“tlijimulFKCT‘"J!)!W-&}

choubayﬂ recpeMy DarHepa-OKKApPTA, MATDAYHER BA6MEHT
onepatopa ¥ C\X) vomHo Han#cats cAemymmEM 00pa3ON !

(¥ K iK)
<Ly myir Tyl <<yl G Myl >|Lgnqu ] (2)
346ece
<n1l,J',|1r"c""nn,lgj,>=[td,||C""ulzjz][n,[d',|fr“!ln,[,J2J+
*("]}ﬁ1+ﬁt [L,]lllC‘K)lll;‘Jz][nJ:‘],ilr’K||nIl',_‘j1] ; )
Lezj-l;

_[ L LHC‘ "lKJx] 0" OpAReREHHHE MATDRIHHS auIeMsHT ofepu—
ysérore Tessopa (', omperesemEu#t corstacho [2] ;

[nltU‘-Lnp"unKlKJ'K]=<r">+iK=]'ﬂn-LLU';_lr)r(nﬁlkjw)r“*‘”‘dr (4)
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AR RN, églntd ;r)g{nt,ﬂ,mr e (6

THE f(nljlr) ! g(ntJIr) - COCTRETGTREHHD SO/bitAe W  MAME
ROMIOHEHTH pARMANERHOR BOMHOBOH gyusmiad,

[pABefeHHNe MATpHUNHE BJAEMEHTH, ONLSIONEHHUE COTAAC—
Ho [2], cRAGaHH ¢ NPERSNEHHMMH MATDASHHMN 3ZeMeHTaMd IO
Paga - .

[aJ'IF‘”!a"j’]-(%jl1)-"’"(aJIF(”Ia\]’), (6}
Tne F(K" — [pPOM3BONLHHH HBBFEBOJI,HMM TEH30p pAHTAX .
” Henoazays mm(lljillC["‘ lNJ,J BHpAXeHEs A3 pACOTH
3
. K-Liel
(LjirC (K| L) (- n‘"ﬁ_'l (L LK) % |
(7
N (Zji 1) [ ] - :
{—J 2 K+1 ;{’2:1]/{20 _

OepemdueM Bipaxexuwe (3) B BRime

<nilyj e C“"nnz ) (-1) J—‘**J*J1 [O!;J,,,]
<[(L, LK) <r" ){rz'r(l‘l,n)(r- 4],

rie cavpoms (1, L,k) x ([,"l;x) oswasawt, wro saxonmmmeca
P’ CKOOHAX LApAMETPH yHORIETE: AT yu.nom TPEYIOALHEFA O
YETHHM OEDHMETDOM. 4
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BupAXeHEA IAA MATPHYENX DJEMSKTOB, COEMMHAKNAX
IBe ODONOCONOYKE DRBEBANEETEHX SA6KTDOHOE

ILiA DOJYWeHRA BWpaXCHRd COENEHANNEX XBE LHOXKOCQAOURM
OEEABANCHTHHX S/]GRTDOHOR MATDHIHHX SACMEHTOR ONE[ATOpRA SHED—
TEM BBAEMONEHCTBUA C KPECTAINYECKAM NOXOM DOCTYIEM COTAAC-
Ho (4], yuwTHBaA OpPTOrCHAJBHOCTD DANBATLHEX OpOETaAel MOE-
Ly DOROOOJOYRAMA C OJHEM H TeM Ee 3HAY6HWEN OpGHTRILEOIO
KBAHTOBOI'0 9HMC/A,

B stoM caywae oneEyeT pacCMATDHBATL MATDAYHNE DileMeR—
TH TOXLEC XBYX THIORB:

’ N,- .N Ny Ny o S qigar
’)<":”11|J| 1Lsz za1J1cx,JzJMlVKP(F)In,n,lU1 lsz n,dy0,d,IM);

N N .'N'f'-N”flf-na
z)(n,n,L,J, ‘l,Jz 03,00, MIVp Findyj ' Lj, oy 3 o d, I MY,

Iwnan CUKTATE, YT0 3JARHOEMOCTDL MATDHIHHX S/ASMOHTOB
OT KBAHTOBOI'C YECAA M RHfedeHA B odmem mme oarmcﬂo teo—

pese DurEepa-JKRADTA.
Cremyr [ 4], nua MITPHYNOrO SieMeHTa HepEOTO TROA ,CO-

SIMUTONETO JiBe ONMHAROBHEG KOHDUTYPAUNN, NOIYIAEM

gl ek Dok dy NP gy i, 3, 0
Bk, 0, I3 <Ly ok D KC o b,k > 2
«[3)x(33,012,3, (III]+8(cx, 3,5, 3;) » (9)
by B AP C gL, Ve 3

| 3,37 (31 313,;x(3,),3],

I'fe DpEBSHEHHHE MATpPEYHHE SJIEMEeHTH(N Ll_JL dd I Ct ’ﬂnl oc W
BHIECIADTCH 00 POPMYNAaM, OOJYYOHHHM : aBTopams Ha TDHlLLEI'
pasoTH®

= CM.HaO'r.cd.,c. 3-14.
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Hepaman maTpull {Ipeclpa3oBasid 'nma (iidixiVielm Yiemdin
vepes 6 -RoodpEIACHTH [2], moaywaem: - H 3 JJeJm_{mj J}
[3:%(3) 3,313,3,(3)%3] -

| ‘ ' 1§ (4]
+1.+1,+) ! ; : J‘
-yl [(23,1;(23433‘”{3‘;}:3} ’

[J*J'(J’a’nala;,a‘n RRIE

N e e (CALSHEAN +1)}"={J=‘?3‘} _ (0

loncTarnqasd supaxesmn (F0) # (II) B (9}, no.maeh .
<nynglyjy 'l,Jz 3,3y, 3, 30, C Nn,n l,J, 2 aJa J, I+
(20 2903 (23,01) 25 (o Jy00,03)

' j W33yed (12)
"<"|l|j|N‘d\,J1HKC(mlln,ld’N'd\',J;){:]]‘J':S:},-(_”K 31 Jz J’(

N! i J' J
{23y )28 W d J¢n lzlz *,J Hf‘KC ﬂh{‘!]' ) {3231‘]2‘}.

MaTpHUHN DTEMENT ETOPOIe -TBA, SUTHEAcwo (4], weaso
BHDA3ATE KakK: : '

L L 5 D A DI C e gy 5,0
N Ny NS L N o WM,
0 ING N G I iM Badei My e

[N, (N 9)] Ju 11.J1 QUMY 2o d‘za‘_la)
x(n,ltj,lr"c“"llnzlzjz)[J;,'ZKU,),(J,)JZJIJ;,JZJ'I(J'Z)JJ%JH.
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Buparsda maTpaiy LpeocGpa30BaRMA depes 9J ~Ko3ppenaeE~
w[s
, 3,134 J {0 xd
[ 1Jz J (1) (31 3,d 1Jgjz( k3] K ()

(i
R IR IR ARNEARINE AT Ml iJJJ

]
¥ OoOcTapRAd BHpaxeHusa (8) » (I4) B (IS), nonyqaeu

(n,nll,jN z‘?N A, 2,%,3,30r"CM¥inyn, L,J1N‘ Iz‘jz d S-SR DA
,{-r“*(- T G I [(22 123,123, 0121)] 2

jz s Kiyi . (15)
g SSHOJ‘}zJ:’J [{IYLZKKPK>F:z+(L1L2")<rK>81a]‘

x[N1(N e, e, 3], d“J,HJZ &'J')

raef |V Pet 3, Py 0, Nk 38 Nr 00 NP 0P, 0,0 #
oouqnue TeHealorv9ecKie KoaflVuAeHTH BJJ —CRISH,.

Takyi oGpa3oM, NOSY9eHA BOBMOXHOCTL BHUMCIEHEA Mo/a-
HOY MATPMUH BHEPTEM OPKWBCHOTC HOHA M onpelesieHwsi COOCTBEH-
HHX BHAYCHAH SHEPI'MH M COOCTBeHHEX (yHRUEE OpMMecHOr'o HoHA
¢ YJIETOM KDHCTALIHIECKOT'O OKDYREHHA.

JETEPATVYPA

I, Koyrmd H.C., Kanaycwac 0.W., Pynsukac 3.b. Hemwa—~
DOHAJLHHE UTHOCMTEJNBHO KOHQEIYpAldl DEATABHCTCKHAE MATpLT-
HHE BJEMEHTH ONepaTopa SHEpTEA. — Liet,liz,rinkinys.JHT.
GAz.co. , 1974, T.I4, ¥ D, ¢.727-739.

£. Kmac A.ll., DamrsafiTac A.A. Teopusn MOMEHTa Komdgec--
TBA IPEECHEA B KBAHTOBOY MeXahMKe. BWisHmc, 1965. 463 c. -

3. Kauaycrae D.id., Koaxsn H.C., Pynsexac 3.5. Peadtu-
BHCTCKO® paccmorpeune SJIEeXTPOHHNX LepEeXQIOB B MHOT'0RJAEKTDOH-

HHX aToMax, — Liet.fiz.rinkirys. JET.Q#3.C06. , I974, T..4,
¥ 3, c.463-475,
4, Pouc A.ll., Cas ¢ AJ0. MaTemaTmdeckue OCHOBN

TEeoPEA aTomMa. BRABHRS, I973. 479 o.

Cratea mocTymmia I9 cewtdAdpr [977 rops.
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A A Taimr uc
HAY dmamra rBeproro Tesa Y me.lerpa CTyaru
OBOHIEHME ABYX MOIENER, OIBCHBAIUMY KIHETUKY
TYHHERMPOBAHWA 3JIEKTPCHOB MERLY JOKAIMBOBAHHEMA COCTOAHWAMA
B KPMCTAUIAX C YYETOM MOHO- ¥ EAMOMEXYIAPHOCTA

[lpepnaraeTcA mMaTeMATAYECKAR MONENb, ONMCHBAXNAA HilHe -
TUKY DACNATA HEPDABHOBECHOTO COCTOAHMA - XAOTHYeCKOfl CMeck
reHeTH3ecKuX Dap ABrmeA- 3alOnMHeHHOE BNEKTPOHOM JIOHAMEAZ0—
BAHAOE COCTOAHAE,B - HE3ANONHEHHOE JIOKANA3ICBAKHOE COCTOA-
AYe. ¥3BeCcTHHe MONenW, ONACHRAKMHE Mougmongicy.n_qpnyn KUHe-
TEKy (MOJens WIOAUPOBAHHHX lap Tma AB. o ;«monexymp}{gm
RMAETEKY (MOJENL XAOTEYECKOH CMecH COCTUAHEN THmA A o ).
ARIANTCHA YACTHHMM CIyd9aaMe npernaraemofi. B pasmax odoCmeH-—
HOlt MOmestd ONBCHBAKTCA HE TOABKO MOHO- H CHMOJEHYJAPHOCTH
TYHHEJBHHX peaxuuyf, .HO ¥ mepexolnd oT MOHO- K CiMONEKYIN.(D-
HOCTY [0 MeDe WCA6RHOBEHWA NAp V3 3aNoiHeHHHX COGTOAHUR A
Al He3ANOJHEHHHX B, DACHONOXEeHHHX OJAW3KO B 0JBpeMe KDACTAN-
aa, Hokasano, YTO ACUMIITOTHYECKe CROHCTRA KMHETHKH  TyH-
HEBEHO! perROMORMHANAM NONMY9apnT NpOCTOe OCEACHEeRAE HA OCHO-
Be TEODHE cxydaliHuX ODORpHTHH.

Brernenne

B TEOpHE KIMETMHA TYHHENBLHO® DOROMORHAOMM HCOTOXLIY-
DT IBE MONENH: MOLBAB, YYMTHBANDAA CJAOXHOE peROMORHAIN—~
OHHOE BaauMOnelCTBHEe XAOTHMYECKH DACHpENENEHHHEX COCTOSHRN
TEma A m B [I,2], 2 momens usosnmpoBamMHx map TEma AB [3].
B padore [4] morazsaHo, YTO P 3ABHCHMOCTH OT pACIDeNSNeHEA
A 7 B oo odneMy XKpECTAMng ¥ OT BEJWYRH WX ACXONHHX KOH-
nentpaumE# N, (0) B N, (0)n1h ONRCARAA KEHATHEXM OpEMEHEMA
Jde pepBas, JEGO BTODAA MOIeAh, JRCOO (B Ompemelax ROHeG-—
HOTO HATEpBATA BpeMeH:E) o6e. MseectHo 5], 9ro BCnenc~sme
OpREATOrC OLEA BHBONE COCHOBAWX YDABHEHR! mephof MOIen® apm-
CIMREHAR MVIBTAIAMKATERAGCTA CEHApHOR fyHFmam pachpefeqge-
HEA A B B P, (7, M= P, (P ,1) Nalfg.1) mepBag Moxems cra-
HOBRTCH Tpysolt, ecq® pacnpenenense A E B npaGrmmaeT 1 X
HAGOPY - M30/APOBAHRLX NApP. [pA 2TOM DOM% WOHOMOJIEKYJ_1DHOC-



- 25 -

TE CAUTBHO p22TeT: OpH OARS3NOM DACHOXOKEARE K HEKOTODOMY A,
"¢cBoeTo" (IeFeTHYECKE CBASAHASTO) Bi poab DOCABLIETD B pe—
KOMGITHAUAOHE 0} B3&MMONECTBER MOXeT UDGBHCHTE DOJE  BOEl
IDYyTEX 8 . upuﬁamexamnx EpYTHM ToReTEYeckEM napam, [Ipr
BTOM RoopmaTu r*AL T ,xr,\ 5, CTaHORATGCA BhIENEHHHMY Cpe
Iy Bcex r Ty Fai 3, ¥ TeODHA LOJIREA OHTH HOCTPOEHR  TaK
Eyidaleid ycnemxenne ¢“1fo BNNOARERO TONBKS [0 BCEM r' Ai By oo
%] 4 TAK Kak dyHRURZ pacOpeNeNeHds I'eHETEYGCKAX Oap 1O
PACCTOMHITY MeRNy UX siemeHTaMe (coorosmummg A B D ) cum-
TAETCA YU3BECTHOK.,

PaccMaTpmBad BaGop N IeHeTMUecxMX rEp AR B I C.Ma,
MOXHCO BHISJATE N pACCTOARHMH | r"A g MEXNOY SJNEMERTAME Nap H
NIN-1 pacuromﬁir‘A B, | « JDAanee ror0DA O I'eHeTAYEGKRY [A-
pax, mecroir‘A 8- p=r IJIA EPATKOCTH OvieM [mca'_rmﬂgl«r‘
Oy CKAR lm.nerccu

B Monenn, odoOmaxmed Hepsym H RTODYD MOIENL, CIENYST
OIROBPEMEHED YUYOCTE MOHOMOJIGKYJIApPHHE Nopexons THma A-B e
DCTABIAXCA R MOMeHETY t nDapax A8, He 3ndwBad ¢ ToM, 9TC
KAXO0oe A3 COCTOAHEE A = B DorpymeHo B XaoTHdYeCKYD CMECh
N_(ty-1 (coorBeTcraerne N,{t)-1 ) cocTomuni nporpomonon-
HOTO TWNA,- HAGH BXONANAX B IDPYTHe IeHeTHMIeCcKAe 0apH, JHOC
ABAINAXCA OIMHOTHEMM. 31ech N, (1) E Ny(t) - coorBercThER
HO 4YROAA mmneﬂmxx ¥ He aanomzenmx axempona.r-m COCTOH-
nEft B I o EPECTAIA B MOMEHT BPOMEHE | .

B maEHOR padoTe He paccMATpDHEBADTCA 00JNee CJOXHHE He-
PAaBHOBEPDOATHHE pacOpeneseHMA A 4 3 - Mopmea® deTBeDOH,mec-
TepOX M T,K. ¢ BAJAHAHME pacOpeneneHdAMM A H & B rpyonay
E C XA0TEYecROf cMecrp Ipymn B o0noMe RpDECTaLna, He  pac-
CMATDEBAETCH TAKKS MOIENh YepeIyumExcAd B 00beMe KDHCTaLIS
rracrepoB (6] B3 COCTOAHMA OpCTHAODOJOXHHX THIOB.

[pocTpaAHCTBEHHOS pACIpeNeeHHe JOKARMIOBAHHHX
COCTOAHME THOA A R B

) KopoTro paccMOTpRM DAN onpelefeHalt, Xaormuecwimn (paB-
HOBEDOATHHM) DACIOpeNENeRAEM COCTOAHRAE (HAMp.,TADA A ) HA3H-
BAETCA TAKOE, OPM KOTOPOM BEPOATHOCTR OOHAPYRATL N, wacTw
(cocToAHER) B OOReMe AV« V BHDAXAEST OUEOMMATBHAA dopvyaa |-
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w(K‘ N ol Nyt Kngy. )N“ Ko
olfa Na.pi” '(M NI . (1
rge p-av/V- pepoATHOCTs yomexa B JpSoMm m3 N, He3aBRCHMMX
acmTauuli BopHyamt ¢ ZRYMA BOSMOXHHME UCXONAMN S, MOTATANAENM
THOTAT B OOBEM AW MK B 05BeM V-AW . B naHHo# MomeAw ApIHA—~
TH DPROAMFEHRA, OPHBOBAUAE K p:AY/ V:Const @ BseuMomefcTRid
4ACTHU HET, WACKO BOSMOXHNY MAX DacOONOReH.I{f B odneme V dec-
KOHETHO -
Tigtt p—-O N,,—-c-a Vetem® p=p¢ 1o (I) cnemyer
pacnaenenekrs llyaccoHa KL 7 ,BJA\’ N
, \ (avhgy he 77
iKa v Nyd- (K1 (2)
lpemronommM, 9T0 B CEPHA Ny He3aBRCEMHX HKCOHTRNEH B
o0meme \ pachionaraprcs eme N, uactun Tema B . DA obmere’
yHeta JacTHn K- K+ Ko 6yneM mMeTh!

b(K,av‘NA*NB]=K§Ob(KA,av,NA)b(K-KA,A\J,NB);

—av (Na+ Ny (2a)
L K '
H3 puBoma (2a) BUIHO, UTO COCHTHE "B AV pacIOMGEeHO K wac—
™" YYATHBAET BCE BOIMOXHHE CIYSAR [ASCHEHAA 9TOr0 THONA
HA K, M K; B cooTeeTcTBHE C b(K, av) m b (Kg,av}, onpene-
raemun: no{2), mearomy (2a) B cale TOABRO IDH IOAROM  OF-
CYTCTBHR RQDDETIIMA B _ODOCYTDAHCTBEHRHHX pacnpejeleRuay A H -
B . Ilpy aTom ofmee WACAC YACTHI B AV Tak®Ee ABAAETCH MYRCCO-
HOBCKOY cAyYRfiHOR BeAWTHHON co opemHmM AW (N,+Ng), Budepem
B 06BheMe NMDOHIBOALHYD TOUKY; HMOTHOCTEL pACOpelsNeHma  pac-
CTOAHEA I, LO €& K =10 COCSFA (Manp,, T#mA A ) EMeeT BHJ

[(8]: ; K
{4/37NL)
Palle) - ——H\,_]]‘_} e -4/371}

[ (N g

K‘.
L (3)
Mpu & =I W pa(ry) , T.e. LIOTHOCTR pachpeRexeHEs pa, 27O~
HEA OT DMKCHPOBANMOR TOYKM [0 £€ MEQROrD COCERA THIA A RMe-
em GopMyTy 3 '

0,(r ). 4iirf Nyeo
lipi 1OMYOM OTCYTOTEAA RODDEJNANME B MPOCTRAHTTESHHHX paclpe-
JedoHAAX A& 11 B A ERCTEE (MKCHDOBANHOR TOURM WOXRD RHOpATH

432N, (3a)
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JACTANY AndOro THAS; Op¥ 9Tom fopvydd (3) m (3a) paa onoT-
HocTefl patOpeneneHRAA DACCTOAHAN OT Hee Ho K =IO cocemas Opo-
A3BQILEOTO TARA OCTAWTCA B CAne.

PaccmoTpeM Bupamedfe IME DJIOTHOCTH DacOpeleneHRd pac-—
cToAaRA OT A go Oxmmafmero cocena (COCTOAHAA) OpPOTEHONOJIOE-
HOTO Taga B B XAOTMYECKOd CMECH TeHeTHYeCHEX nap AB ,xapar-
TEPU3YEeMUX OJNOTROCTHO DAcOpDeleNieHAd WX flo I I_FA -Fgl - dyHK-
ueeil pir). QVHKUMA p(~) CcBA%AHA ¢ QYHKUMe) pacrpereneind
TeneTi™ecknx map T (r,0) O paccTOAHMAM MeXIY HX BiicMeHTA-
v A B B dopmyaof

n{r. 0)- pry N(D), (4)
e N(U} - oOmee 4YACNO TreHeTHYECKEX HAap B I cMB.

0doaragum aepes [B codnuTe " - OKPECTHOCTD HRYTAL B~

dpansoro A HE CO,}IEPKP!T B ", Torna

[B‘,rﬂ{ ﬂ lﬁw}

e ﬂ3”. COOHTRE - OerCTHOCTb Age COLEPRRT TEHETHIECKOTO
B ", Torsa n cm;y HesaBUCAMOCTd 3, # coluTha B cKodkax
ciaemyaTt, 4ro

PB - pg@w)'p{tﬁ:gm} [fﬂ("'}dv'] o 4TI (NG 1)

r
OTKYNa MADTHOCT®: pACOpeneseHRd DACCTOAHAR OT A mo GumRalime-
o cocena Taoa B B xaoTadeckofl cmecn reHeTRIeckyux fap AMe-
aT BAn

Q(P}:ad_rﬁ'p[ﬁr)j“[f?m +lm~"(.NG- i pir dr“"] x

-y}

cp AR *(Ne-1)

B odnactd maru< r qirl»p(ry ,2 MORAC CYMTATH, 3TO
q(rhpm, ecng r n NB TAKOBH, TTO
~ L _'ﬁgr SN
pIrY s[4 (Ng-1) } - (o 1)
A

g 43 3N 1)

HABNCHMOCTD MEELY OTHOCATENRHOE KOUSHTDAUREH COCTOAHME
tena B - dyswwmelt Mg (r.0)[9]vp () uneer eag

Y 1 { (I'“]_1_ ! + o(r) : (na)
gl 0) m{f 0)-1 ]w[ J Npl0) Ngl0)smr? (na)
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me‘qs(r,o_) HOPMMPOBAHZ Ha ESMHALY B ofvewme ¥ = [ o, s
{5a) BEEHO, UTO
5 NUERIEVS

Pacaerd neﬁcrnmexbmx OPOCTPANCTREHNHY [RCADezeennd
cocTOAHUA A ¢ D ¢ yueTOM HX B3AUMOEEHCTRUA Tatxe NPABCEAT
K ROPPEeMPOBAHHNM BPOCTPAHCTBEHHEM pacupefiexeqtam | X0] japa
3TOM B TNIPAHURIG Heds3A madexarts opwdavxennd.

Cvech redordgeckux map AD ¥ cocrommu® Tamm O
OonsmeR KOHETEHTpATAN

flpocTeiyM oCoCmeHAEM MOIOAA WICARDCBAFRHY I 1D ABIAGY-
CA MONENL He RaaAMOXellC1BYRIMX MEXEY COUOil, HO DOTPYNeRHHX '
B XAO0TWYECKYY CMECH OJHOTHMIHHX (Hanp., TREa B ) cocronmmdt
nap AB .

DeHOMEHOTOT RIS CKAST TEOPES RAHETHER TYHHOABHON DEKOMOH-
YAaOAM OCHOBHBAETCA HA RPENDOXONeHZW, 4T0 pACRpefefteRie Bpe-
MeHE RA3AR T, A3onepopannolt napd P(T,a<t)  slicHORERUAANLHO:

D{TAB£1)=1-3:WH‘?1 o (6)

B sanguax, CRA3AHHHX C pACYETOM BepOATRHOCTeR pacmpene-
JeHAT BDeMEeH MMIHM KBAINCTAUGNOHADHHX COCTOAMME,OKaAsHBAETCA,
ynoOHee MCOOJBIOBATE BEPOATHOCTH TOI'0, UYTO CECTeMa OCTAeTCHA
B HAYANBHOM COCTOAHME IpM t<Tyy; B HamleM ciydae OT P(T, ¢ t)
clenyeT HepefTH K ’ )

L P (T pe )P Tyt e WM (6a)

Jamee p padoTe GYyIET HCNIOALICBAHA MMEHHO TAXAA TEDMEHONOIEA,

LA 0GOCHOBAHMSA ARCIOHEHIMANBHOCTH PACHDEHeNeHRA (8)
{mn#, 9To To xe caMoe, (6a), HET HeOOXOMEMOCTE OCDAMATHCR
K KBAHTOBCt TEODEHW: SHCOOHEHNNANLHHE 3aROH pacnpersteHnd
Thp ABAAETCI cJ:enc'rszeM oSme#t bopuyma [7]

P{Taa>t, t,) = P(Tap> byt i Taa>t ) P{T >ty ),

echM B CANE MDEmIONOXeHEe 06 OTCYTCTBAR ¥ MADH AB IAMATH:
P T trt ! Tap>t) e PTae>t,). . (7)
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Torza A3 () m (7) DomygaeTcd GyRKUMOHBABHOE ypaBhienas Komw
Grr-t )=t 380t
RCIIGEDHBHOE DellonMe KOTOpOrc, VI 0BreTRopAnyes yeaosumt ((0)=1

r—

coptaco 11, ectib

Bin=e B0 (8)

Tre w - QYRR IS0USBOARADI0 TMOJIa NapRMeTnOB, XAapakTe-
OHAVIEIMY TIRLY . SECTIOHEILINA TLHOE DACH{SNEeNEHIS BDEMEHN
®UsHn Taou AR, cdemywiiee 45 (8), OcHOBWBAGTCA Ea Lpel-
nogoxaHitl (7), HO 56 CAENYeT Y3 WUKDOTRODAM 3JeMeBTADHOTO
a¥TA - "eDns¥nnA QACKT"HA VEeRIY IBY:W COCTOAHUAMI, YC.’IO—
Bre {7) SeBABANEHTHO YOAORMK NOCTATOTHOR aJeieHTADHOCTH
CUCTEVN “J] 3 Hel{t Jo MOMeHTa 1 €6 epeXola B HOBOE CO—
ATOAHNS HEe COBODULANTCA UIMGHEHIA, CHOCOOHHE HIMEHWTE B&—
NOSTHOCTS TEDeXOLo.

D paMitaX #PEAATOBOA TeOpAA B DA3LROHEX NDRACIBXSHEAX IAA
w gg“ E l.__]:Lmta:aaﬂm CODTHOWBHA S

we (- we o (9)
TZe W, # I, — f1apamMeTpH, AMeWNAe B pa3zfidHHX mehenaX  paa-
Hee omﬂnﬁeﬂﬁe. BontpocH , xacawnudecs neficTBATeNsHOf MDRDORH
EBARTOBOrO MePeXona ¢ W3MeHEeRHMEM CDPELRST0 3HAYSHASR KOODIAHA-
TH BSEEKTDOHE, B HECTOSUER padcre He OyILyT OGCYSNAaThCA.

Jlanes paccwmoTpEM AMKCHDORGHAYD fapy ADB, RorpyseHAyn B
cAyuaiHoe 0016 LOCTOAHME THOA B KoHuedTpauup N, . Ecau cua-
TATL Boe B GUKCAPOBAHH:BMR OpA 1, ... FNL , TO BEPDATHOCTH
COXPEReANA A K MOoMeHTY t OymeT onpemenAThca HODMYyNOH

Ng o
= - Swimt -Eowr it
Quirrooong ti-e¢ g i

JopelHeHEeM D0 KOHMITYDAlKAM BCex B, He NMPAEBANIEXAIAX 03D,
nopodso pacdety M3 1] m (4], donyuaem

Swirit E-Naﬂt) : (10)

7

,L}A irt)y-e



e - Txf-

9it) :l.;ﬁ[(.1-8'“'_'“1”)r'2drz%arr”o" lna(wot)df{ U(t) (I -

Vi sBAseTCA HEROTOpDHM (URTEBHEM OCLOMOM, "HORDHTHN" K WMO-
MeHTY BpemeHR { pacmupAmueftor odepoit pameyca
Py = o0 (Wot).
Ma {I0) mra mnoTHOCTH hepoa‘rneq'{-n pacipeneseHns Bpeme-
HE EE3HM Hapd AD crefyeT BHpameHME: .

~.
-

"N, d~P1 w(mtefmanﬂt);

.

qir.t)- [wm
OTCHIA SUCTO COXDANNBMMXCA IPHETAYECREX Hap ¢ rE(r, r'"+-d\r'}
~

nirt)dr=n(r.oje ’w{r)}B_NBw{)dr’ ; .

A 3AaKOH 3aTYVXaHUA AMEET BHX:

'J(t)=-jjdt—[mr~,t]]dr=e Notin - - (12)
] o - .

xgn(r,oiekw(r‘]t [W{r‘}r N.B%i,ﬂ dr.

Kz cpgmiemm (12) ¢ pupaxenmem Ji(t} » paMmax MONe/R Rao-
TRDOBAHHEX nap [3,4] .

Jl(t)x(n(r’,o)e'wr‘tw(r‘)dr (13)

o -

B4THO, 9TO B HavANBMNX crazmax J(t) mpemmmer J,(t),xo npa

sonsmi HAOOOpPOT: 3aKOH 3ATYX&HES Hoxydaercda dojee Kpy-

THM [0 COABHEHEAT C 3AKOHOM BATYXAHMA B PAMRAY MONENM H90-
JEPORAHHHX DAD OpHA OmMHAXOBHX T (r.d) .

BuBOI KiHeTHIeCROTO YDPABHEHAA NNA CpPemHEX
KOHUeHTpauuf cocToAHmit A & B OpR CAMOJe-
KyMAPHOR TYRHEJRHOR poROMOEHAUAN

OIAcaHMe KYHETHKM TYHHENBHO! perROMCHHAINR XaOTHISCKOH
cMecd cocTosHW: TEma A m §B uaeectro (2,4,5]; B To =me
BPEMA He NOKAZAHC, 9T0 OCHOBHHE COOTHOWEHRAA REHETRKA eCTeCT-
BeRHUM MyTem NOJYUADTCA K3 ONACAHAA BSPOATHOCTHOrO THDA 1A

o;c»fopo A B OyacCOHOBCKOM HOXE B B HAOGOPOT.
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PAOCMOTDHM NOmpodies oYY 3anavy, OOCKGALKY xates, Opk
nepexume # nadopy nmeperpuBApmExos nap A, foxodusl momxoX.
AC3BOARY B MPOCTOM BAIE HONYTATH [IOMHO® OHACAMHe oToR mome—
aa, HeuHem ¢ pporaponsAol dYacTROM {(0ccToxARA) A @ 0003BAYAM
gepss O, (1) . JopenHeHHYD ho KOHMATYDAUAAM DHpyRaouwk B
E2pOgTHOOTs codurds £ (1) ~coxpanedns A ® moMedry t. Pasne-
JoM wuTapran spemesn (0,1) A n MHTepBanod at, npeacraBim
codute A (1) ¥ BERe nmepecensHms N+ ! oOMTHE:

. n - |

A m-m.ﬁt(tL JLEIUE
rne W\, (] - codurme " Aue npoperowcrudpopara za spema (O.4)
c ramof-mM00 #3 wactAn N, (H)' w J (t))- codurae " A e
npopeROMORMMpOBANR HR ¢ onHoft A3 MR qacwm}ﬂjﬂ M'\
aa spewma (6.t} ]

Bepca~4ocTs: Nepecsvyaddg colurult Momse DBACTAHATE HOD-
wMyxolt [7]

p{‘ﬂﬂ‘ﬁz ﬂ H‘ﬁnn‘ﬁm:} 7
P{&JEJJMPLiMiWJD{JWI},

970 ¢ yueToM ®aBectHoit dopMynu |I,4] tama (I0) mng BepoAT-
HOCTR sumEzam@s A B oxpyxensm Ny (t):Ng(D):-const

P{"é “]} i Ng-const™ © Helony

3 no NG oy L
p{iit) e Nﬁnwmﬂe_ #uf{%ﬂm,

OTKYI& PR N — &= norydaeMm

o~ - N'(t)w(t)ftﬁ_Nﬁ ‘P(t'ldt']
(@, ¢ [Nt 5
t o (14)
a {muwn-%;mnm].

dgit)-e
¥
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. Nomaran N, (L1-N, N(t) » #3 (I4) ymeem pesyasTar
Nt i
Nit) - o}e‘““ Wit} ITmam . (15)

YTO COBOAEAGT ¢ pe3yAbTaTaMA QeHOMEHONQIAYECKO{ Teopud Of-—
MOJIBKYJAADHOE HAHOTHRNK [9], KOTOpAA HE pAaCCHMATDHBAST TYHHeADL-
HYD DBROMOHHANAD,

I E——
1+N(D}jp{t'}dt' | (18)
npy
p[t]:dtﬂ le wirt w(r‘}#.ﬂ‘rndr’ (I?)

dopmyma {I6) B npapnosoxenmy (I7) cAepyerT #3 KREMETHIECHOTD
yDABHEHRA

dNit

dr
HO3TOMY “OMAD CYWTATH, IO OCHOBOR MAn Hamcauwms (1B) snam-
prca coothomenra (I4). Wa (I4) caenyer, dro (Hesanwcamo ot
cooTHoWeHRR udcrennux peawar N, (b) w Ng(t) ) mmuersry Tyn-
HENEHOU pEROMOMHANMK pABHOBEPOATHO pachipepenesmux A & B
OIHCHBAET YpDABHERUE -

dN,(t) dN lﬂ dy(ty
2l CNLRINL :
at at AN I =5 ' (18a)

OTEM JOKA3AHO, YTO (OpH DABNDBEROITHOM  NPOCTDAHCTHEHHOM

pacnpefenedud A uB) KMHeTwra TYRHeABHOR DEROMOHIALAN Ouy-
CHBAETCA B TEPMUHSX CpeIHuX KoHueHrpattalt N, {t) @ Ny (i} ,no-

IDOOHO KEHeTiKe DeROMOMHAUAOHHHX ABneHuf p RpRcTamwmdocdopax
[(9),u p(t) onpenenserca dopMyroti (I7). Janee OymeT LoRAsa-
HO, OIHAKO, 9T0 ypapHenume (IB) (mm1 pasmocmnbHoe (I5) EMeeT
OTpANEIEHHYD OCJACTE NPAMEMEHAd: O KODDSJADOBARHOM  pac—
upemeneudu A m B owo nemeficrBETenbHO. YumTmBam (II), (I6)
# {IB8), BHpameHMe LA MHTOHCMBHOCTE TYMHeNBHON /IMunectier-
nEn {cpenHero uucaa nepexcnos A~BB T ceryEny B 1 cua} MOX—
SO HPEJICTH.BEITI: B BUIZ



agit)
- dN{t gt .
Jit)- — =
df 1 ZVH'J . ~ ?
TR
. . (19)
gt} | t . :
d+ | 1 r
== . 5 = J 3 (t‘)(b N(O),t
Lvm]‘ﬁ(_‘; Vo2 g e b
LNV NV ' '

TIe TIeH B CKOOKAX 2aBECHT OT HAYAJNbROMY KomileHTpausd. Ing
FOCTATOYHO donbmxxsr»tu, The COTA&CHO [4]

A Tq=—\ju‘e Wry Vafgarnic) |

LIEH B CEOCKAX CTDEMUTCSA K eRARMIIE: Jasee KEHEeTHHSR (& Tax-
xe AACTeHHoe 3IKadeHne N(t)) cTAHOBRTCA HezaBHowsum OT N((0) .
Anauma oteomeHmwI J{1) ® Jugee(t) — &ymsumm & [N(0)1]

J( P tg '

uit z ——— +15¢ 1

SIS “_N( ]" NGRS

J‘t’NtU1:N(0)ﬁonc avi vt j

OpR M3BacTHHX N(0) mO3IBONAET BHIIOIHMTH OLEHKY  NAPaMETPOB

Mg I W,
5

KeneTidecKue ypaBHeHns, ONMCHBANNME peRoMOMHANND
XA0THIecKolt cmecH reHeTudeckix map AB

OnpeyesuM cpefHKe 4MCAA HEpexofoB A-B B enMHIIY BpeMe—
HY B eIuHAe O0beMa KPUCTAJUIA OTHENSHC OO MOBO- R CEMONEKY-
JADHHM KAHAIAM DEeROMGHMHAINM.

OueBRMHH CAefyHOAS YTBepAReRMA. Hadop HepeRpEBAINBX CA
TeHeTAYeCREX Iap AD B OTcyTCTBHEe HX NpeMMyWecTBeHHOM OpHeH-
TAUMA HQJHOCTBO OXAPDAKTEDHE30BAH, 8CAH 3allaHA MIOTHOCTE pac-—
NpefleNlehms NACCTORHUA r=|T, -7, | (GYHKUEA p(r) ) B udeso nap

N{0)p I cmg.

KWHeTERa peJaRCALMM OCYCHOBIEHHOT'O 2TEM HAGODOM HeEpas-
HOBECROT'0 COCTOAHWA OIPENEeHA, eCHl W3BECTHO WMGIO COXpa-—
ARBIAXCA TERETAYECKAX [ap kK YACHO OFAMOUHNX IJAMBHTOD
O0CRX TWMOB B JNGOH MOMEHT PpeMenm 1 .
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" def o
Ina apoxsBofsHoll TeAeTAdacKol napw AD codatue OF {Faotd
MOEHO OpErCcTABATEL B Bl I&NOCEYEIHA TPAX CosaTad:
Gk g B,

Tra A6 - coduTHe "saeMeHTH A 4 B He npoLz RLMGP{HMDDBSJLH ME .-

'_ Iy codoff 5 sHTepmans mpomenn {0,L) "
Ag - coOHTRE " A He DPOPEKCMORHADOBAR ¢ xawur-dudn B ge
geoeit Tapd (AN OLRHOYHEM B | B AHTCOBAAE BPeMeHH

(o,

b,/ ~ codurae " B He NpONBKCMOHAKDOBAN ¢ HAKAM~JMOD /A Hy
cBogit mape (REE ONMAHOYHEM A } B UETCDBANe  BDEMSHAR
{g,0",

o oCueit Teopan (7], pasxorms P{C‘ . ANESM

P{C}-P{ABI& 1B, ] P{dqI B, }p{crb WOt 0, Y

&g, nty-e int g [Naltitlibl e, 20)

£
,‘e-{NA(t]*ﬂ “l;at'th lat’

BeposTHOCTHOS ONMCAHAS HAyTral ewlpaxHoifl  TesarTpasckol
Iapd AP SKBERATEHTHO COACEYAD BHCAMONLA BCaX TeHSTHIACKMX Hap
A : fyEKOMD DAcCODENSNeHASN TeHeTAYECKAX 4D, CONEPRANAXCH
B I cN” mpEcTamna, 0 PACCTOAARAM I MemIy snememm aap,do
OIPenosnoHRED, Na6T QOLMYyia

e 1 NOY o) B, rt-m e, 0184 (). (208)

lanee pECCMOTDEM TOJBED cayiad N,[t)-Ng(t)=N(t) . fpem-
MONOXEM, 9UT0 HEDABHOBECAOE COCTOAHRE coananob AC K0S TENEHO
A3 #a00pe OepeRpUBAMMAXCA nap AB - cocrosmmik A e B, cos-
IABIAYCH HO3ARMCUMEM OyTem, He AMeatceit, M3 (20), (20a) cie-

IOyer:
{pt}
Anlnte. mm{wmm m—wdt+( ttwld—" ] L (200
Yoo omeBoulEx A (m B ), odpasv-mnxoa 3a ppemg dt m3 map

AB, wig ot pax re(rredry, ecte dN[NlL) J]éjtmr,t}mjt o,

nosroMy #3 (20}, (208} n (200} nonyuser cBRcTeMy yparHeHRR



N H: Nt - jn[r,t)dm
o

aNgt) |

a Alnt)dr - N{UN fndw (21)
1

1)-nir.0)e {w(r')"vZLNm BLNE ?Ia{""lt"dt}

Teeph OIpefeiMM OTLEABHO GACKE NONEXONOB N0 MOHO- M
SAMCIeKY AADHHEM KAHENEM DEKOMOMHAOAR. Y3 CHCTOMH KRHETAYSC-
HEY yDaBRHeHsi (21) npn HAYANLANY YOJNOBRAX

N(o}j (r,0ydr; N, (0)-C
3

AonAce cpegAee WECAO NepeXomoB A~B B I cM” B emaHuny Bpe-
Motk JaeT dopMyas

dNit)  dN,it) Sdnmt)

i TR T gt dr-
. T (22}
= N, (t)ﬂvun(rt]dr‘} gt+zN {tlun[r‘t]dr]:i
[+]
Iq[r't]w(r)dr- ’

B Zopmysa (22) -ncremuait 4ned cymwr - YACRO (1ePEXOLOB 00
MOH "MDAEKYIADROMY KAHANY, Mepeue TEA Ta8HA - YACKA Nepe-
XOLOR N0 CUMOJIEKYJARDHOMY HKaHasuy percMirHapaw.C ydyerTom Map-—
BOro yperHexus chcTeMmn (21) a3 (22), He BumenAs coXpasmB-
WEeca R Momenty t ommoquu'e £ onoa B, uveem

Ny, mdw . gjmm n%w [_\t_dtf] ,

dt
r;ua -
def N : .
2 e s -
' ‘z;’; agrze ™Mt o imar .

Wa (23} saxeo, qT0 ope W{t)-¥(t! (comnameRram pacrpezens-
RN I'eHeTAY8CKOTD ha;rruepa C pacrpenenesEReM OCTANEBEHX CcO-
CTOAARE OpOTABOMOXOXEOrD THDA) (23) OpeppamaeTed B DONTHOE
ypaeuenre (I8), RO P ODOTHBHOM CAYYAES — B OpeleNe MANHX
N0} - 1aeT OOHYEOE KRHETHYACKOS YPABHEAHS MOHOMOIEKY-
JAPEOR peROMORAADAR TeHETRYACKARX Oap Opr T (r,0)= N{0}pir).



.33 -

YpaBHenge (23) conep=UT B TETEXON OT MOHO- K OHMOAERYIAL-
HOCTA, ONHGKO- B (JNEM CNyYae oHD EAAMNTHYECKA HE DeNaeTLs.
fa (23) mMom40 (OAYUHTE, 9TO B HAYGSBAMX T AfAAX SAETYXAHEA
MOHOMONEKYJIAPHHE Napaxony OVIYT LOMAEADYQWAME, 6CIM BYNOR-
HEHY YCJIOBAA _

%ﬁﬁqﬁﬂnaugt][N(tyﬂ]«1; (2¢)

rolnw,t
P{r<rlnw,t) -S p(r']dr')r%.’ﬁr'qa(!.n"wot)[N(t)-l] .
Q

B HETUBNEAHY CTAIMAY 3ATYXAHAA TYAHENBEOR APMEAECIEHN®%
Nit)=N({0}4 MOHOMONEGHYNADRHE [TeDEXONH ROMUHARDPYRT, €CHAE

AL (L S (25)

[lepexon oT MORC- K JUMONERYNADAOCTA ODOECXCAAT B MOMCHT
BreMesE t', ODE XOTODOM

]

Qv TR
gt~ Noe Ldt  dtf

NELE)

Opunomenxe Teopad CHYY9aldAHX MOKDPHTAR K ABJIOHEAM
PeROMONARIRR

OPpAHMYAMGA DACCMOTpeHRel | VHHeNbHOY peroMOHHAMAYE,
B urocreftmem cnywae, DACCMATDHBAS BePOATHOCTH CIXpade-
HAA COCTOSEAR A E XaoTndeckKoft ¢mechR B ToCTOABAOR HOAIEAT-
pauad Nyt -Ng(0}: const [1,4.5], ameem
A (e "FiINg (0 N (01t : .
GA{‘*}_E LP'; 5( ]ge ’Q[ ': l (26}
e ?{t)=%arrginauuot - HeROTODHE durrTupEHl odnew, “no-
KpuBasml” JeOONEUEHHM A 34 BpeMAa t .
Ocraree oftama, FAFATOrC BuOYEAEMA MEOXOCTEEME TOYEK,
BCTDEUSOTCA Ipd asazrss cwonnesri (xaactepor) ® (13], &

TAK®e UPH DSNEHYN 3ATAY, BOZNRKADLKY B CEA3M ¢ HAKOLIOHH-
=M rederton (14,75,
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FactmoTpuy MOnenbEYY samawsy. [lycTs sanaua cdepa ¢ pa-
mEycom R, , B KOTOpOH#t XAOTAYECKM pAcHpazeseHo N TOUEK ,Bo-
ROYT Kexpot TOukM omicaHa chepa pammycom r  (prc.I).On-
pefientM CPelNHAE O0BeM, KOTODHE ORA3HRARTCA HOKDHTHM MANH-
mH obepamu. ’

» OomoGresg wogens nprienesa B padore [9] ma pac.47, HO
pewedde 3AHAYM - ONpefeseHHe cpeaderc o0beM2 #e pPACCMOTDe-
Hoj 9TO DEueBMe B MDANDUOS Ae MOXeT OWTE BHAOAREeHO  Oez

P& ¢, 1. SamrpaxoBadHan 4acTk CHEPH - ITO MHOXECTEO
1096R, OOKPHTHX X0tA OH opgc#t m3 mamm cfep (cayumitHoe MBO-
xecTeO X )5 o0p6M cryyaliBoro MeomecTRa W (X)-  caywaliRas
dynxnpa Tapa R3N - R' | ompesenennas na ReR3N,

OpAENETOHRSA BEPOSTHOCTREX METOXOB. OopspengTh V[ﬁ...,FN)

OpE BCeX KOBGATYPAmmAx {7y, ..., Fy}e R*™  ger meodxonamocta:
CpenHes 3dadeHAe odvema ciaygelinoro mHoxactpa X
VP‘J@’JNX)F{“} ’ (27)
. an'!ﬂ N )

MOReT ONTH OOPONONEHO M (83 HAXOXAOHAS MOPH F cjlcgxEOTO Pe-
poATEOCTHOTP pacapenenerss s R3", Cornacko [8],mo Teopewe
Podcrnca '

A0 [P 4.y, 26X } dxdydz,
v, .
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THe BHTEIPAPOPEHRE RHIOJIHASTCH D OC?T:E'-'Q,’ vV oz Ry torma ¢
YUeTOM CAegyowzro M3 OPOCTOTS pACYeTs DesyanTaTs

-8 fggend s (LR 1

{Rer)? _! !

e PAX.yzZeX} - BSPOATHCATL Turc, YTO RMKCEDPCRGAR4R
TOYKA ¢ EOODMMHATANE AU, ZOCEDUTE M{OEECTBOM % , & 1:zkm2,
YHATHBAA HETQePHDHOCTE B A Hepapederne r« R . Jokaydasw
Gp~le/\Fp=V(1*E‘U3“P3N!U) . (o8)
&0
Bwum u9To ape 43 SriNsVooxpate p openuem toinisie-1)/e
qacTys odneMa.
PaceMOTpeREEA MOZSlIp EMEeT HEeNDCPEICTEeRACe o. icieAks
X OOIICAHNK TYRHENbHO{ DEKOMOUHATRAM YaOTARECKA [aclperesisH-
HEX T ofpeme YV = T om” coctomHafl A m B . [pomeTaBaw.uTo
a7y HEKOTOPOM 3HATSHAW EpeMeHm t’ DOEHO IOMORAHA . 0fhema
=1 en” MOKDHTA I, — OKPECTHOCTAMA COCTCIRME T08 A, HO
BTOPAA OOJIOBURA JAM0NHEAS COCTOARHAMA THOA B Tawcl R& A0A-
oearrarmmA. Torpa B3 (28) cremgyer, 9te

3

V-t =5 ’
OIHak0 npenensdas RoHusHTpamdn N, (t')=Ng{t'): N({'] caexyer
noaMo 23 dopmyad (28): . .
N (t) - ln2_ _ L )
Marc sp3ard, T af3aedlad{w,t) (29)

Ha pug.2 noxazz2H: Nﬂgclt]upﬂ r, =210 ¢v 2 uado-
pe w, IO6 1012 1 et

W3 (29) pAgHO, 9TO ODE xao'sw;qeczcom HAYANBEHOM pacopene-
feHEw A A4 B Oo ofeeMy moe ! {4 BepxARR Hpefel WOMNEHTpA-
uAlt A g B onpegesied YACJSHEHMA BONAUAHANA OAPANVETDOR wWy £
fo., ¥a cpasrema {29) a (I9) chegyeT, 9To OOSHKA acpMiToTH-
qeckoro N{t')mpm t'»t, wmomeT OuTER BuMONHEHA, BCXONR A3 TBO-
pPRA TEOMETDAYSCKAX PepCciTHCCTed, MetAe JcJjaraTh, ST0 acHMI-
TOTAYECKAE OUCHKY KORIEETPAIMA DHIOAHAMH 00 TeODER cJydsf-

SHX DOKTDUTER He TONERQ MD TYHHETLHO! pexomimiandl,  POAE



AQYABHEX pACHpedele il cgizoﬂnﬁﬁ A 1B LoTrra yLeHmThCq
OHCTREE M EEDeXON ©F MOHO~ K SUMOJISKYJAPHOH KHREeTHKE L0J—
XeH OCYMEeCTBRHATRCA pabble, €GN 0JHG Arlt o9& COCTOSHUA Mo~
IBMNHH. UXASHBRETCA, YTO X B 3TOM CAyUYAE DOSMOREH aJbTep-
"RATUBHEHY NOII0R ¥ NMALY COOTHOMCHUY KEHETHKM DEROYOHHAILA,

thmoxc
~J_ P YT T 7 P ]
B . . '
13 ‘ i 1 ! + L—— | Wy, Fe
P i 40\2 T i , !
\-T-—-T—""-——l— ! K
18 '_'_'+_‘—*—-—-u—__
4 1" i I
%Ll - - t
| o o
R L g
-3 -2 - 9 1 7 3 4 5 6B 7

Pure. 2, Jneﬂeﬂbﬁﬂe xomuerTna Nygue (1) ou ' w,!
= 2210 % om; w, - ID , 1012, 1016 =t

Busoau

T. BKCOCHEHIMANSA0E DOCIDEIENEHRE EDOMEHM 3N A3ONA~
DOBANHO TADH 43 FANONHGHHOTO JIEETNOHOM NOKANY30BAHHOTO
COCTOARIA- A U He SATIONHOHHOT'O SAEKTDOHOM JOKANAZOBAHHOIO
coeronang B crengeT m3 npemmornre s (7), HG HE A3 KBAHTO-
BOil Teopm®, B paMvYAX DEANIANX ApACnMmedRi olUwscHawmell uync-
AeEHNE BOJRYAHH w(r) , T.o. HeHOMEROIOFRIECKYH EEDOATHOCTH
gepexona BNEXTPOHE MeXHOy AOKAKMIOEAHHHMWH COCTOAHAAMA B ena-
AANY FpemMeHd, 7

2. aHanms Opocredie Moneﬂu HEPAEHORGPOATHOTO pacnpe-
Dencana A B D no odbemy (MoneNn RepexpHPAOMAXCA TGHETHYAC-
Ki% nap) nonreepsiaer eoeoms [4,5]:  ne amuercs  emmnol
MoJlen, oupcHeawmedl KeHeTRKy Opnm JGOOM HAdYalBAOM Tacipene-—
nesda A u B, :

© 3, llpr PaEHOBEDCATHOM MPOCTDAHCTEGHACM pacnpenenennn
A 2 D onzcanne xMHETUKR TYHHOJABHOR DEuOMOURAMAM MORHO EH-
HAOFARTE F TGPMMHEAX CPefHMX KoHmeaTpanmit N, (t)m Ny (i) ypas-
neiseM (ada), OHO YKIARHBAGTCA B OOWYD CXEMY OUMONEKyIADHOM
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REHeTHrr | 91, AHanus $ysxuwar @ (R(0),1] opy papecTimx N(0)
OOSBOAET OUEGHATE MADAMBTOH W, il 'y .

4, UonygsHAoe HmHeTRYecKOe ypaeaeade {23) onrcypaser
OEHOPPEMEHHQ MORAC- A CAMOASKYJAAPHOCTE TYHHeNEHON pexcuminAa-
ngg A B'B , & TAaKge [ePEeXon OT .20HO— K CaMONSKYJApPHOCTR,

5. AcuumroTagseckae ctodcTra KNASTHKM, & TAKXE BEDPXARAE
IpelefH KOHUSHTRALMI 30HATUX 3NEKTPOHAME M He3aHOo/HeRHHX
JOKAMUIOBAHHEY COCTOAMUL CIeMyRT W3 TEODHR CAYIAiHEX DOXPRTHH,

6. B pamxax paccMOTpEHHOX MONeRRA BEDXAWS HpARENH  NO-
TYCTAMHX ODE HBKOTODPOM 3HAYEeHUR Ppemedr t KoHueRTpamed N, (t)
n Ng{t)oflpeneseRH 3R2UYEHEAMA TEHOMSHONOTAYECKEN NAD2MBTNOR
Wy B Iy j GHANA3 acUMITOTAYECKOR KUHETAMA {103BOJAET OLEHATH
5TA MAPAMETDH.

7. ¥YanTHEaA, 4TO [:PH Tyﬁsa{[moﬁ DeKOMOAHADKM A ¥ B Ki-
HETWIECKOE yparHeRue —gf -—ai‘— Na(bINgIt g7 B cuaie ACKID-
YNTENBAD P PARBHOBEPOATHOM paclpenenssuad A a B 00 olseMy.
MOEHO T0JI2TATH, WTO I0700HO8 JTBEDRISAAE PHIOAAEA0 A B CJY-
uge JPYIAX BANOB DEeXOMORHALNM.

Aprop Graromepat W.K.Butose a ¥.A.Taxe aa odcym,nehze
peayasTATOR PRCOTH 4 3&8MeYAAAN,
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A.A.Talmuricc
HAY cuauxu Teepporoe rena JIY um.llerpa Cryuis
PACMIPEIENEHNE TEHETHYECHIX [AP JE@EKTOB B KOHHHZX ~PHCTALIAX
W OMMCAHVE FBJEHKN 3AXBATA JEQEKTOB B TEPMMhUACTIK
"EOMETPYMECKAX BREPOATHOCTEM

Vicronb3oBaHueM MeTOf0B [@OMEeTPUUECKMX BepOATHOCTER |
N@HOMEHOJIOTHUECKOR TEOpUM INA ONMHCAHUA 2°XBATA JeDeKTOoB .J0-
pyliKamMd B TBEpOHX TeJsax onpefeneHun olilie cCOTHOWEHHA A7#

p(r) - MIOTHOCTH pAcCnpeleleHdA paccToAHuA npolera nefexTos
veKLY TOYKAMM WX OOGPA30BSHMA (MM JEJIOXANM3ALMM) M sexsara,
lloka3aHo, UTO MO0 KMHETHKE JOKEeNU3RuMY OedeKTOB BOGML HO
TPOMABECTH BHOOP &NeKBaTHO! mojneny U oueHWTs SQdcKTa3HER
paskep Ry o6nacT BaaumMoneidcTsuA JoBymex ¢ pebeiram (ps-
Auyc chepn 3axsara).

BeeneHune

[lpoeTpaHeTBerHoe pacnpefenekie PA3HOTUNHWX AefeKToR
{tumos L = I.,.N)P WOHHHX KPHCTZJIAX MOXET OHTb pasHOBEpO-
ATHEM (Iy&CCOHOBCKWM) WJM KOPPEJMDOBAHHHM. B mepBowm.cryuae
uuca0  nedeKTOB KexHoro Tuna B o6weme AV ABJIAETCA I[yacco-
HOBCKOR chyuaitHoit BeamumHo# co cpemuum AV-N; (N; - cpenxee
uucso pederToB L -ro THna B [ cmd}.u ofmee uuciao pedexTom B
AV-hTEHKE IIyaCCOHOBCKO¥ cJiyualHO¥ rnepemeHHOW coO cpeiHuM
AV'E%Ni(OFpBHMHEHHﬂ, Haxnanueagmue Ha N; o ‘tNg HC.peT-
HOCTB BO3MOXHHX MOJOMEHMI B MaTpWlle, He GYIET YUMTHBATH.

Yenoeua, NpPUBORANME K DEBHOBEPOATHOMY . pacrpege-
7ieHun  nedexToB, MOryTr Hapywarscd. [jpoc.efmuM HepasHoBepo-
ATHEM  pacrpefeieHMeM [0 o6neMy 1efeKTOB AByX THIIOB

(emecto i = I, t = 2 Hasosem vx A u B) ABamercA Takoe,Npu

KOTOpOM uMci0 OAK3KO PACHOJOREHHHX A ¥ 3 NpeBHmAaeT ypoBeHb,

OXMOgeMHl MM MX XAO0TWUECKOM paclpelefleHWH Mo ofremy.
[pvumHeMn npeuuymeérseuuo 6AM3KL,Q pAcTIOn KeHHA A
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B moryr thb BaaumoneiicTere nederToB [1,2], HejaHAaUMTeIbHu
TpoSer ofeux wak ofHo# (Hanmp., Tuna B ) rkoMmoHedTH napu AB
nocnae oSpasobeHKA M pacnaja AB s nexoropod Pouxe [3-7].

fJanee- paccMaTTyBAETCA  MOAENb, NpEONONAD&OUSd, UTC
nockie ofpasceanan  napw AB B HEKOTOpOW TOURe KoMIOOHeHTa A
OCTAETCA HENOLBM#ioE # B nokanuayeTcd B OKDECTHOCTH A Ha
HeroTopoRl ua nooywek tuna C |, npucyrcTeyowux B KpweTanne B
Sonbmeit wondeHTpa. aM: No» Nj=Ng.

HecGxoluMMo OTMETHTE, UTD PECCMATPUE2TbL &aHcambrb re-
HETHURCKKUX Tlap ¥ HadTH dyhkuue pacupepenexsa T (r, 0) rede-
THuecxnx nap AB 1o paccreosHKAM P=lFA‘F5| , HE NEepexogs it
B&DOATHOCTHOMY oOfiMcaHuWp napi AB , HeypnofHo ¥ aafauy Boolue
TPYZHO yeTko chopMyldpoBaTh.

flocne onpenefeHMA NLOTHOCTH PACUDENENSHUA = |fup| -~
PaCCTOAHMA pagseTa DJIEeMeHTOB I'eHeTWUecKuf Mape nepexon
dyHxuus  pacnpenesenra T (r, 0) reneTHueckux Tap No r apa
Néi N, Ng 1aeT NPOCTOE COOTHOUWEHUE

ni{r,e)=Nap(r)=Ngp(r)=N(op(r),

rie rJArNB-fN(U) - ofljee uUMeaO PEHETHUECHHUX Map B [ cua.
(KaowWBaeTcH, UTO BO3MOKHC yCTAHOBUTH CER3b 1BYX BE-
IHuMH - cayualisoro nokpurds [B]-ofmena V(t) , sumeraemoro
obnacTol 2HHEKTUBHOTO BRAMMOAEHCTBUA MUABMXHOTO fdedexra B
c nosywkamu C , © napamerpa p(t); MCIOAB3YEMOCD B TEOpPKA
HKMHETHKHM DeKOMGHHALUMOHHOTO BaamMouedcTeus B ¢ nosywramp C
19,10].B DTHOWEHHMN ONMCAHMA KMHETMEM DA3SUUMA MEXY 38-
xsaToM noeviskarm O pedexrten B u pewomfunauuer B w C Her. O
APYCOit .CTOPOHH, XGTH B JMTEQATYDE 3TC UETHG HE chopMysupo—
BaHD, OKA3HBAGTCH, WIBECTHHE KUHETWUEUKUE ypapBHeHr: IAA
cpefHux  xoHieHTpanuit N, (1) u N (t) B cune Toawko npw pan-
HOBEPOATHOM HauanblioM pacnpencaenuy B u € no ofremy.
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jlae'cbopm 38NKCH OCHOBHHX ypaBHeHMA
Ha npuMepe ypepHEHMH, ONMUCHBARMHX KHHETHKY TYHHEIb-

1
HOW peromBnHauMud nederros Tunos B w G, OTMETHM CBA3L Bh-
pameHma

(1 _dNg(t) _
ﬁﬁa%*_ 3 Ng(t) Ng (t] p(t) o (n

c dopmynol [B]
P(leﬂvl (N AVJ T ~NraV ;
1 .
_ : (2}
L=B,GIK§OP(KI,AV)=1 ,

OJIA BePOATHOCTH oOHapymenua K, nefertor B oGneme aV TpM ux
cpenHel kouneHrpenvu Np.

B patorax [II,12] noxasano, . YTO OOMYHO MCIIOJb3yeMAR
CHCTEMA HUHETMUECHKWX YPABHEHWW [NA CPefHUA M JIOKAJEBHHX
KOHIEHTpAUMH 3aHATHX saexTpoHas { I-B) u mycrux (I'-C)
COCTORHMHA

dN, {t] =

Sl Nf(r'.nw(r’)..dr‘] ,

dN, (rt) - ' - )
“Eit == N_(nt) [wir)+§ Nr,[r‘,t)wn‘)dr] ,

8 Tamke cucTeMa, creiyomas w3 (3) npw nepectaHosxe T u '

CBA3AHA WMCKINUATENBHO C DABHOBEPOATHHM pachpenedexuem B u L
o 06BEMy; €€ WCTIONb20BBHWA mpu NponiBoabiux N,trty [L13]

TUmEHO ocHOBAHMA. HelopeasyMEHHA B STHX BONPOCAX MOABAAKTCH
¥3-38 ofoanaueHKH: NoHENbRNE KoHueHTpauyMM Np(rnt) u Np(e by

B (3) MpOM3BOMBHH, OL-8KC M3 BMBOZE cHcTeMH (3) BRUHO, wro

NpUSRMMSHHA, COCTRBIADOWE ockoBy (3}, craHcrAtch nepsficor-

EMTENbHEMY TIPH OTHICHEKMA HAUANLHOTO DUCTIPRAZASHHS T Fie¥-

nopepoATHor (L], -
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[ipn’ papHGoBeposTHOM pacrpepeleHis B m € AAR cpepHmnx
roHueHTpauuit Np u N uveew (cM. [II]) ypesnenne mapa (1),
clefyoyee 4a pemleHuA . 3):

IN (1) @l (D) de ' (4)
il - S 0 S =
dt ai - " NeltIN( gy
rie
1.0 O )
%zfge_w"“w{rﬂﬂ‘r‘dr’ (5)

Crraco6 yopeAHeHMa, npupolayud K (4), cTaHOBUTCA oue—
EMAHEM, - €GJAM OCHOBGY JARA BHBOAA BTOF0 YPHEHEHWA CUMTRTL
peaynbrar {I4}: ycpensenras C _ODMHBKOBNMY BecamM N0 Kohfw—
rypaipAM [ BeDOATHOCTh PUNMBAHHA B K MoMenty t

ﬁ,_.,(t)=Lirn QR .. Py, t) Ry dF, - o N
Y e $df,..dm, - :
Neg== "o . {6)

ree 2<RMNe; df ¥ rlsin Bd8,dv, or; .

o

_ Ecam ycaoxwuts 3agady, npegnoaaras, uro N, #const
Lo Hace, cdopHu. , c.eB), Buec-ro (6) NOAYUYRWTCA BHPAXEHHA

Bytt- e{‘lc(") N ar, N (UJIu tu%y&t”

| W A Y : (7
-~ - g f - D ’ !
e Iuamﬂ% H Nl )jﬂs(t)m:di.,

pasHocusibHue. (4}, [ipn mmeilhﬂou MeXaHMame pexoMmbvHaumu B
u [ (unu saxsare nomywxawms C pedextor B )  DaABOCHABHOCTE
(4) u (7) poxasans. JKCTPRNOIMPYR BTOT PeayAbTAT Ha NMpoUa-
Buabiall  Mexamuam npu pit)> O, pmenee nepefnem k Gonce o6~
meit MofleNM MpH  EeNMHCTREHHWX OUPAHMUEHMAX: NySCCCHOBCKOM
pacnpefigienky Jormeék { M OTCYTCTEUH KOPDENAMM MexLy pec-
npejeneHnew C ¥ PACMPESBAGHHEM TOUEK, B KDTODWX HAUMHAETCA
paaner oaeMentos nap AB. OkasuBaeTcs, UTO NPH OMMCEHMH
BEepOATHOCTH BHAMBAHMA HAYTAN BHODEHHOrO B B MyacCoHOBCKOM
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fnofe noByWeX O KuHeTHueckoe ypaswenwe (I) ciegyer samcaty
B BHlle, MOANEPKKBADWEM €r'0 BePOATHOCTHOE COREQmAHHE.

v
L

PacnpenecleHse  BpeMoHH MA3HH TOLPHNHOTO
nefexTs B OyACCOHOBCKOM [10Ji€ JOBYHEK

’ l'[epemxeu' K MOJEaH, B pamx ®0TOpOR UPAHATO, . UTO
CKOPOCTh peHOMSKHAnMH B # C orparmseHs . nuddysuefi B n o6-
nacrs  affexTeBHOTO a3ammonefcreyua B n  ABAseTcA c_:@;ﬁﬂ e .

pansycom R,. Coraacvo (9,10,15], xuneruxy pacm\.n,a xa0tH-
yeckolt cuecH B u C rorpa onpe,nme'r ypaanemm -

N, dNL (D) S ,.r"‘;
: =_d=__t(_,- Na(t) Ne(t)plt) _,___‘4_:_;9)
e plti- 45 RD [“V%'ﬁ]' | | .

llanee Gyneud cuMmTaTh, UTO CPOIHAA YACTOTE ¥ ,ﬁ.ul:hyau-—
OHHEX mOepecKoKOB DB Taxosa, uro. AR Becex t , paR woropmx
oupegenfercad Ng{t} u Ng(i),v2 -fr i RaA t € 6/XD waxporiHe-
TUYECKHE MPOLECCH He OMUCWBamTeR Ha Aaume mq:mrauomm
npeficraBneHuii. :

Buecto cpefuud dKcen B u C Bl od - ltomempalmﬂ Ng
i NgnepedfieM K BEPOATHOCTAM. TOTQ, UTO IIpOPlaBOJIbHHﬂ nedexr
COXPEHMACA K MOMEHTY tﬂ(t} W UPOHSBONBHAA JIOBYWKAE  He
saromnena Q(t) . Torma, mmnh.ﬂ tn'oN (tl U«IHIN oy -
(I,I’-8,C ), u3 (8) cxenyer '

(- {heOIpitiat T AT (g

fipn N_ (11> No(t) somno cumrars, gro N ()= N.(Gsconst,
No3aTOMy B : '

. ' t , .- : .
By (t)-e Mel@pltdt, . - (I
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C npyrait eTopoHW, Wa (2), o6a3nauan uepes vt cpen-
HRE obmem, asaxeTaeeclmft nomeuwnol cdepoll ¢ pagimycom R, K Mo-
menTy f , [0AyuaeM

8, tt)- ¢ NotOVIN | ' (1)
Cpapnum (II) w (I2). Bupno, uro ‘
(t)- Sp(tidt o (13)
Henocpe,ucTBeHHun pacueT V[t} - onpepenetue HHTerpa_na

wf)-i}ﬁa(t)mgpfs[vs(t}]- | (14)

-

.He DpeEeHHEA K HACTOAUEMY MbueHTy 38084UE K3 TEJPUK MEpH
{ uaBecTHO TOJLKO € ACHMOTOTHUECKOE peileHHe’ {16,17]) ,no-
aTOMYy CcHEefyer o“pe,u,eJm'rb V[l) ¥3  BeJHuMH, AocTynHWX No
KMHETHKE.

BE})OR’PHGCVT}; 10r0, WTPG DOABMMHNEN neext Tvna B He
noxaxusokan npu t -7 ue fopmyn (2), (I0) # (I3) wuMeer Bup

¥ -
p(T2)-pfod0)-8 SNV . g Nel0)pLtrdt o (15)

NO3TOMy * LAA FAOTHOCTH PACTIDEJGAEHMA BpeMeHr Xu3nyu nedexra
P { BpeMeHH HEXO:JEHMA B B HEAOKAS t30BAHHIM COCTOAHWM )MMEEM

q(t)-N.;-(O)p{_t)e.‘"c{"’SP“’)d"‘ : C(16)

Crporo rowopa, (IS) comepmur npuGmmxeHue: Inpu pacueTe
p{Tét) ~AH HEYPAN BAATOTO B clegyer MCMoibasBaTh He VIt) ,
& [pHnicuBaeMoe Hayran sssrolt Tpaextopuk Q€G \,’glt} . pu-
Gaumenue £ [p(ﬂ) v, tt]] p{O,E {v {t)]} ONpaBaalc, rChX No-
aerars, uro V() pacnpep,e.ueﬂo cme'rpuu}!o B OKPesTHOCTH
¥ (V)¢ aucriepcuen of nopazxa [N (0] .

© Ilyers B wosenr t = 0 B ensHMue ofnema HpHCTﬂJU]B co3-~
naHo -N,(0)« Ng{0) nogsmmir pedexToB; Tords ¢ yueroM (I5)
UHCAO NOKA/KIOBAHHHX AedeKTOB K MOMEHTY t OTpELeNdeT Bupaxe
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Naygn 8]+ Not0) [1-¢ “Ne@P10] (17)

¥

OTKYLA OKOHUATEJISLHO

V) oL tn {1M] . (18)

N (0) Ng, (=2}

Baox

TYHKUNOHAN bHEA BYZ V(t)( a rtamxre p(t) } w ero wicnenune
3HAUEHMR OCTYIIHE ONpEReliervi Lo KMHETHRE, C Hpyrok cropt-
Hul,GJA PALS MOLENbHWX THNOE PEKOMOMHEUMOHHOTO BaaMMofeic.-
BHA D1% PEAVUMHE M3BECTHH. HalpuMep, Npu TYHHEIbHOM MeXa-
HUAME O(t]'x 4/3.?'!'?‘3 (nwyt , mpw AuddyanouHoM G'{tJ-A‘fDROhBR:
MocaesHee BHpaxmesve AAeT BOIMOXHOCTE ONMPEENHTE panHyc e
oW 3expata R, . -

[lpy Auddy3HOHHO~KOHTDOAMPYEMOR TYHHEILHOR PEROMSHHA-
yM¥, HE DACCMATDMBAR Cyusd: [)npefesbHo Gonbmodt RmHim ne
veckoxos  l2rln{w,/¥) , rge ryin(w,/¥) - paanep oGracrH,
3 IpelleflaX KOTOPOW BEPOATHOCTh OCYHECTBIEHWA TYHHEARHOTQ
Lepexols B WHTepsaje (0,1/9) Gauska X edxHdue M 2) npoxa-
20MbHO  saMepneHHol  Guddysud  ope Df["ﬁ'/ﬁ’f} { nOCKORBRY
HOpMANbHOE PACCMOTDEHHE MAXDOKHHETHUECKODO [TPOLBCCA 8 KOH-
THHYANBHOM [(PHOLVMKEHHK 0DW DTOM TEPAET 06OCHOBAKHE -~ OHO
CTRHOBMTCA HEeLelCTBMTENbHNM DNpM  BpeMeHax t ,[IpPHHHMADEMX
MPOMABCABHC (ORBUKE 3HAUEHMA), JIET'K0 MOK&3ATH, HTO

T2 ' Tt 2 .
V()= 45 Dryin 'rwf’l“”)he[r;,m{%’l"] VDt
\ 6D J1° L sD
310 cornacyeTcs c ougHkoH S(PEKTHEHOO PaALWyCA DoXOMGHHE-
mr o [I8] mpu

S n T2
I I A
t”m{"”m[ 6D ] ] ’
300M yuecth, utc sHPERTHBHHR PAOMYC DEROMGRHAI

ARG
P"”f’[.“[ 50 }‘mm

s

»
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PacnpejencHue reHeruueckux nap AB nmo paccTosHuAM
MEXLY BAEMEHTaMM

Cayuaiti-oe lﬁnym,na.ﬁue YACTHI; 716 peuleTke < AeheKTamM#
PACCHATPHBANGCH B DASHWX NPROAMESHUAX: C YUETOM KBaHTOBOF
TEOPHH [TDH OTIKCAHUA PEHOMOHHAU#OHHOTO BaawMojeiictsur [19],
RMCKDETHOCTY. - DOSMOMHNX DOJAOKSHWA M HATNDABIEHWA TepepBvRe-
Hua gedextos [20], & Taixe B KOHTUHYHNhHOM nNpubawsedun {9,
70,I5]. My OrDAHHUMMCA HOHTHHYANbHHM RPUSIMKEHKEM, ADUHAB,
uTO0 pekoMGMHAUMOHHOE BIaMMuLEHCTEME ILOCTATOYHO [IONMD OMM-
éHB&eTCﬂ B pAMKaX Pe'OMETlelECKPD{ Hpe,ILCTB.BJIGHHﬁ.

‘ C yuorem sasucumoctd 1{r,0) « N{O]p(r) cregyer ompe-
LBAATE TONBKC IUIOTHOCTb PACTPELENEHMS DACCTORHMA r=|fyy |

MEXLY BSIeMEeHTaMM NPOKaBOJibHON reHeTHueckol napw AR, cuu-
TEA pPKUAHOK pasépoca iF,Bi Nc pasHHv napam cayualRHocTsb
npofera B B xXaotuueckoR cmecy Jomrywenr O . ([Ipy nogeumHex A
uB pacnpenenem{e IPABi [PA - "‘a| ferke onpelerfercR N6
paclpeneneHuaAy. P, ¥ Iy OTHOCMTENBHO TOURM DAANETA NADH. )

JUKTHBAA HECOBMECTMMOCTL COONTME - sokanudeumu B s
otneme dV npu g ,ecam ate{t,t+dt) paswwe, aar pepoaTHOC-
™ nm{e'.vmaauun B s dV upn 7y nueen (janee nojommm 7, = 0)

p(F)p(Fg)e jP (MIT2t)qtidt, (19)

roe q(t) onpeneaeHa gopuynod (163; P (FylT>t) - ycnobuan
TUIOTHOCTb BEPOATHOCTH OGHAPYREHMA B B MOMEHT i B OKpecT-
HOCTH fy mpr Tet mpm YCAOBHM, uUT0 B He JOKAAM3OBAH K MO-
weury Bpemenn t .

B (I9) By (A, | T2t} oanauaer By(rg, 0, lFaszt) ; ecim
pacnpesieneHue cfbepnuecxu CHMMETPHUHO, TO-NAOTHOCTL BEPOAT-
HOCTH Jloxanuaauuu B HA afCOMOTHOM PACCTOAHWE P €CTh p(r') .
CBAIBHHAA p(r') nupaxemxeu :

pir)- ”p(?)dﬁ- 45rto (1)),
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PaccMoTpru fpocTefmuil NpHMEp = npmozuuemm npoder B
cO CKOPOCTER U ; TOTH& P,(r'ITit) sd(ut-r), V(t) dut B ¥3
(I3), (I8} w (I9) npud- JTR DOSYUHM, HTO

-n/R 1 :

p(r’ /Rs 3 R,'iefw. o (20)

Topmyne (20) BepHA M NpH aaMeHe " HA § ~ PACCTOHHUE;
npofigeHHoe B Mo  HEKOTOPOR XPHBONHHEBHOR TPAGKTOPHA, BCIH.
ee  cAMONepeceusHHAMH WMOMHO Npeyedpeyb M CBAAb PACCTOR:MH
r MexLy HOHUEMM TDAGHTODHH M p JaeT HHBEDTHpYeMaR dyunina
r-R{¢). Ecan R{@) kaBecTHa, nNepexol OT PACNpPefENEHH IO
KpuBOR K pacnpsaefieHdn TC AfCOMDTHOMY K PACCTOAHHD AseT pop-
Myne { R! ageos ofosnauaeT o6patHyn dynxumn or R(g)!

p(r) - —Rju—o:&-‘;iﬂ [ R Lm]'j

(21)

B cayuae guddysvourux nepewcmesnsi B dopuyas (21“) Ha~
TpMMEHHMA . YuTeM, uTOo NpH TpexMepHOM ciyualHom Oxymmerns B
mpu xosfdmmente nuddyauu D yCHOBHAA NIOTHOCTL BEPOATHOCTH
ofHapyxerus B npu £ . Ty, ecan B He xoremmsosax mpm t'{T,

. . ,
1 -55t
(Ft)——gre
P ety . -
Torge #a coornomenn#t (9}, (I13), (I6) m (1°) mpmu Bmope obo-
suauenun 1/ V 45012 cnegyer

pPI=BAPIR, N, | .
‘I(hzRuZ)e;(’P!:!*NE‘RJZ';4N¢R:/V§')}]f_, . (22)

Hurerpax » fopwyze (22) HEALSA BHDASKTL B BJIEMEHTAPHEX
TOPMHHEX, MOATOMy JAN6E PACOKOTDHM LPA OPBNBNBHHX OAYUAS
{cu.pre.). ‘ ' o

" I, Npw Ng<«1/16 R 5 gopuyne

- V(1)= 497R, D+ B RS VHOT o



- ¢} . . - o] ]
Y -
[ . * .‘.
.
. * . b 3
. .
. o .
- L .
N . ¢
L] - -
.
Y L]

P # c. 38mrpuX0oBAHHAR OONACTbL M3oGpazaer ofbem Vglt)
npu (UKCHPOB2HHOW TD2EKTOPMM TPH YCIOBMAX &) )R eV if1eN,
6) >)V1/'|F . + UoKpuBaEMuH o6racTbi BazuMopisitcTeus B ¢
JNOBYUIKAMUY 00 MQMEFTE JOKANTNIAILVH,

(o

OMPENEARDIMAM ADAAETCA [EPBOE CRAPAGMOE: 38XBaT B npeMmy-
[ECTEEWHQ OCYL-CTBIAETCA 0pu Sonmbwix t ; Torpa mpu Ny =
= N 0) - const -

) .l - _ ? g+ 2 .
P(F)¢=P1(P)=STP1R0NCSE (@i e NeRo/Z8) 7.2 re ™" (24)

rie ot Y& VAN R

Pesynsbrar (24) cosnagaer ¢ $upMyncH, NONyueHHOR B
padoreé [3]. Coraacue oSycHOBJNEHO TEM, UTO TNpK GOJBUMX
t » R1/TU pacapesesenne Bpemenn musun B CTpE:MMTr’.H K 3KCMO-
HeHOMAJbHOMY ¢ nocTosHHo? ppemenu T={4XDR,N.)™'.

2. Ilpp N:» 1/16 R3 €  BEBDOKTHOCTBD,. GNU3KOH I eanHALe
aaxBat B nockefyeT NMPH HACTOJBKO MANHX t<RY/8D, u-o B V(t)
Gnpenensuzpmd  Syrer BTopoe caara-moe. O6oznawne Ir?dtf o i
4TNRISER Ws (22) pir)mp,(r) . roe

pz(r)=0\-a,p)-zapfe“(“x*”ﬁ-)dx . ' (25)
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dameTuM,uTo mpH BeeX DO I a, p) yp.ome-rnopﬁe-r fyHiMoHabL -
HEM YD&BHEIHKAM

J(xt,p)w%.](a.,p\ft—),

-{(26)
Jia, pt)- td (@t p).

[lopotinue ypaBHeHHA OGHLHO p'emam-ca N6PEXOMOM H p.udx[;ep-emu—
sabHuM [2]] jlnm;epemmwn (26) no t v smrem nonsras t = I,
HMEBM

PRECE pﬂ%%m +J(c‘i,p)-ﬂ, (27)

oTkyma J(x,p) =(cuns|/ Vo ~f fin{gva)] )
Jerko HpPOBEPHTH, uTO E- f{tntavi)] C POCTOM Ol KAMEHReTCA
rak, uto J{o. p) He wmeer maxcwMyma no V& /VF: P npowckopxT
HOHOTOHHOE YWEHBEEHME P, (F) MDH YBSJIMUEHUM I* ,

[lo HIBECTHHN OLEHKAM PyrvKuKoHRSLHOrO B#AR p(r) H
UM CJIEHHEX ae.nmmu V[t} MOXHO CHEJATH nudop MENLY DHNOTE3A-
wa: N «1/!BR wnn No» tis R .

SAaKANDYEeHHEB

1. YpapHeHne OuMoAsKyRApHOM xuHeTWkR (1), oaMcHban-
mee 38XPAT MOLBHEMHX NEPEKTOB IOBYWKAMH, B CHJE TOJBKO TPH
PABHOBEPOATHOM HEUBABHOM DRCOPERENSHHH JePeKTOB ¥ IOBYWEK
no oGLEMy HDHITEJRA,

2. TOpMH 3BITHCH ypanueﬂna KHHETHKH peKouduHau.A XBG-
rauecHOR cmecH jedexroB B ¥ C (WAx aaxeaTa LOBYMKAMM THHA
{ negexror tana B ) (I) u (I0) skBuBanewtmu.Ms mropolt dup-
WM 3JBOMCH BTOrO YDANHEHHA = CREAYeT CHADL NEMAY CpenHim
06%EMOM CAYYaRHOr0 NOKPHTHA G(f W napauerpos pil) veorss
2eKOMOMHALWOKHUX ABJECHHH V( {Ejt]dt
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3. llo KHHeTHHE NOKEAMBAUHM (1AM nepenoHasMaauni) le-
dexTOR BO3MCKHO OLEHHTDL GYHKUKOHANEH'A  BHR M UMCAEHHHE
asauervs V(1) .

c4. [ipn auddy3uoHHO-KOHTDOSNPYEMOM 38XBATE LEfeKToB
JQEYLIKEX M V()= 4T DRt +8R:\/5T—5_E. LOJTOMY [pH M3BECTHOM D
No KXHETwAE& JOKAKMARNUN  LeQeKTOB BOSMONHO OUEHHTH DPalkyC
R,c6nacTy a@PexTMBHOIO B3aWmMoLedcTBHA JoBYWeR ¢ fefeKTamu
(pagnye ceps PEXOMOMHALMH MIH 38XBATA). o

5. lipu anddysnoHHO-KOHTPOAMPyeMOR TyHHeabHOR pexoM-
GHHalMd  0pY  [OBONbHU WECTKKX OTPAHMYEHKAX, O0YCJOBIEHHHX
Mano#l OGNACTDY [PHMEHMMOCTH KOHTHHYBJBLHOIC MPAGIHREHHS,

O(t)-.-.f,ﬂmr-nLn(w,,[f,[‘&ﬂ)tw[rgln(wols/eD) ]‘ﬁ‘b’f
Etie 0618CT#, OTpeaeneHHoft orparvueHnAnu D # 0 i Lxnyln(wy®),
pupaxerue naa ¥(t) HemasecTro, _

6. [(MOTHOCTbL pacUpeLesienna PACCTOAHMR npodera gepex-
TOB MNOCJEe WX COSABHHA (Wi menoxannaauuu) p(r) B Iyacco-
MOBCKOM - l0Je Jmnﬂiex onpelesAnT cooTHomieHkAa (I3), (I6) m
(I8, : . .

ilpu nudysHOHHO~KOHTPOIHPYEMOM. BaanMoneitcTenn nedex-
TOB C JOBYWKBMH  COOTHOLEHHE p(r}-a!PE'“T BUTIOJHAET CA
JOJbKS MPH. MBJMX KOHUEHTDAUMAX JNOBYHWEK W MAJNMX DAIMEDEX
oGracrefl adrbex-mnnoro paaWMonelicTBMA AepeHTOB C JNOByDHauMM,

ArTop Gasrogaput W.K,.Burons u W.A.Taxe aa ofcymnedme
PEIYALTATOR PAGOTH M 3AMEUAHMA . '
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Jd.Adyrysos, H.HK.Buroa
HY fmamen teapnoro tena ALY mw.etpa Cryaxm
TYHHRTHHAA JIGRMHECLFHIMA KPHCTALNOB X By, |
AKTHBAPOBAHHLY EBPOIMEM

Hamepeun cnam‘gu TYHHENRHON JEMUHeCHeHIHE KDACTALIOR
KBr, cogepmamex 0,005 jon.% esponwsi. DOhapyxeds xapaxTtepHas
71 neHTpopfutl + Vg nOAOCA OBEYEHRA ¢ HuAHOY BOJHH 419 HM,
CTAHOBIEHO, YTC BTO CBBUENR~ B paflode ~ 77 K He 3aBHCHT OT
TeMiepaTyYRH. '

0 TYMHENRHOR MOMMHECLEHIMH HOMAHAALHO WACTHX KpE 3TeJj-
JOB KBr 1 BTHX Ee KpHCTALIOB C IpAMechi TL M Ag COOGUANYCh
B padortax [I-3]. MMewrcAd maHHHE O OpOABJIGHEA NPUMECHHX LeH-
TPOB ERPCHMA B CHEKTpPAX TEepMOCTUMYIMPOBAHHON DPEROMOMHAIIKOH—
H0fl JIOMMHECUEHIUM DA3/IMIHRY 1eJOYHO-TAAOKTHHX KpPMCTAMIOB
[4-5], omMakc padoTH, CORepXANMe AAHHHE O BJAAAHME EBLONRA
HA CIGHTPH TYHHENLHOf JWMEHeCUeHUNd KpvcTatop KBr , aBTo-~
paM He W3BECTHH. A MEXTy TeM HM3MEDEHN® COeRTDOB TYHHeJBHON
JCMAHeCUeHUHY NpefcTanmieT yHTepec ¢ TOGKM IpPEeHMA 3HepreTH-
YeCKOP CTDYKTYDH UEHTDOE, 00pAS0BAHHHX OpPAMECEHD €BDOIRA fel.

CHEKTDH TYHHENbHOW JUGMMHEeCLEHLAM MAMEDANR IJd KpHCTAN-
0B KBr, cofepxamux 0,005 Mon.% eppon¥r. Tawad RoHUeHTpA-
UMA- ARTUBATOPA GWJA BHODAHA LN YMEHBUEHWA BEPOATHOCTH 00—
0DA30BAHMA CIOXHHX NpMMECHHX UEHTPOB M AX &rperaTor (4].
Hpuctamme KBr- Eu  BOBGYEIANH PEHTIeHOBCKMM HANYYEeHHEM
{Tpydra BCBZ2-Ww, nanpsxenme 46 KB, Tox II MA, alXMAHNEBOE
okio I MM} 3 TeveHnme Ib MMH IpH TemmepaTypax ot 90 so 200 K.
InA "3aMOpaRUBAHHMA" DeROMCGAHAUVOHHOR JIMANECUeHUHA 00pasell
JXMARIANM OO TeMIepaTypH AAOKOI'O a30ta, NpH RoTopol mepea
CHATHEM COEKTDA KPKCTANN PHIEPEABANE 5 MEHYT. Cnexpu _—-
AGCIEHUMY MBMEDANH € DOMOWBD (OTORASKTPORMOND JMSLERTS.DN
03¥-106 meTomoM cieTa OTOROB wepes MoHOoXpamamay MIP-Z.
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Puc. I
CnekTpH TYRHEJIBHOR
JIOMUHECHEHIIMM KPHO—
Tawios K Br- Eu
(0,005 mom %), I ~
BO30YXIOSHHS pEHTIEe-
woM {46 B, II mA)
npx 90 K; 2 - mpr
II0 K} 3 ~ npe 150 K

o
w

104 - P m ¢ 2. Onjienenenue
. r_ . OTCYTCTBAEA SABECHMOCTR CBE-
. - : YeHEA OT TeMIeDATYDH.
P . ©  abg « PRCHEDEMEHTANB—
] | was kpwsast; ob — yaAcTOR
5k < M3OTEDMANECKOTO SATYXAHWA}
: SC - YIUCTOR SaBHCHMOCTH
4 7 FETEHCHBHOCTE CBEYE oT
Harpepsa (0,0I r 6);

sk { bd, be = BOSMOXHHE S8ABECH~
MOCTHE CBEYEHEA OT TeMie—
paTypH.
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MAKCHMYM CBeueHMs ¢ IUmHOf BOMHM A m=280 mm (4,4 2B)

v 560 um (2,3 8B (puc.I) HAGMOEANK B HOMMHANBHO YHCTHX
gprcramax KBr u KBr-KI [2). KpoMe TOrO, B CHEKTpaXx JIHMi-
HeCHeHUEM MOABWICA MAKCAMYM CBe'eHEA ¢ Ay=4.9 HM (2,96 =B),
COOTBETCTBYIUMII CBEYSHAN AKTHBATOPHHX LeHTpoB Eu’

'5,6],

OTcyTCTBME 3aBHCUMOCTYM OT TEMIEDATYDH Y CheueHud ¢\, =
~ 4I9 HM yCTAHARTMBATH CIeIywuM odpasoM. Ocpasey KBr-Eu
[OIBEDPrali PEeHTI'€HOBCKOMY ofnyderumb Opit Temmeparype 20 K,
34TEeM OXJARIAIM N0 TEeMOepaTypH EMIKOIO 430Ta 4 9epe3 HeKo-
TOpOe BPEMA CHUMAMM KVHETHKY BSATYXAHWI JKMAHECUEHLUMH CAu=

= 419 M., B MOMeHT BpPMBHﬂ t - t, Owr HAUAT HarpeB oCpasua
;0 cropocTeb 0,01 rpa,m/c . B peaynrraTe Owna moay4eHa 2HC-
nepUMeHTANbHAA Kpuead abc (puc.2; Touka b cooTBeTCTBYET
t-ty)e OTA HpPYBAA COCTOMT K3 INBYX YWACTHKOR, OAUH W3 KUTO=
pux (ab) cooTBeTCTBYyeT K30TEDMHUECKOMY S3aTyXaHUD JOMUHE -
\2HUMM, & BTOpO} ( bcC)- MsMeHeHmD MHTEHCHBHOCTH JIXIMHHECUEH~
WA I npe JuHeiiHOM HArpeBe. JKCMEepHMEHTANBLHHE TOMKH Ha
KOHUE BTOporo yyacTka (bc), oTiomenHHe B KoopmMHaTax
{LnI,1/T}, mawr npamyn, COOTBETCTBYINYER SHCHOHPHTE C BHep-
rae# axruBauux Eq = u,26 8B.

MOXHO NpennoJIORMTE IPA T'DAHAYHHX CJy4ad MSMEHEHHA Ji—
WEeCLeHUMH NIDM HArpese odpasua: I) MHTEHCMBHOGTE JIKMHHEC-
|eHIMH OT TeMIepAaTYpPH HE SaBUCAT, 2) JEMUHECLSHLMEA . LeIFKOM
IRIAETCA TepMOAKTHBMPOBAHHON. B IepBOM CIyuae JKMAHECIeH-
I NOJNRHA NPOJONEATH 3aTYXATH HE3aBHCKMO OT MSMEHEHHAA TeM—
nepaTypd (mmma bd ma pmc.2). EconM ®e CYMTaTh, 9TO MHTEH-
CHBHOCTD JIOMUHECUEHUMM B Toyke b (puc.2) COOTBETCTEYeT
9KCTIOHeHTe C BHepruefdl arTmeaumn Eq = 0,26 8B, TO janee npu
MOBHIIEHAH TEeMIEeDATYDH VHTEHCHBHOCTHL JIOMMHECTIEHIIAA JIOJIXHA
208pacTaTh 0O MMHAX be (KoTopad ABIAPTCA BKCOOHEHTOR C

= 0,26 »B). To, 49TO B OKPECTHOCTH BTOfl TOUKK DRCIEpAMEH-
TANBHAA KPVEBAA ACAMOTOTHYECKH CTpeMmuTcs K Jummu bd , a He
% muEmM De , CBEANETeNBCTBYET O IOMMHMDYDIEM BRIAJE HE SaRN-
Ane# o™ TeMOepaTypH cocTamisxmed JwrTHecleBOEE, H: Teame-
ATYPHOR He3aBHCHMOCTH CBEYEHUA MOXHO CIENATE EMBOL, 9YTO
sanyqenne uentpor Ful*v.” posHEmmer B TyHHeNBEMX ApoIeccax
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Mexly LieHTpaMs, cradwmbduma npa 77 K. OppexrdBHoe BOICY®-
ZeHpe TYHHONBHO) JMMARECHEHUMM JpOHCXOELT NPH TeMIepaTypax
uuxe I50 K. )

Y. o0H BNACHFTE, MEXLY KAKUME LeHTpAME OCYLECTBJAETCH
epeIOH » CAY3AE BOGHWKHOBEHWA CBOYEHIA B BOJOCE AKTHBATO—
pa, HEOOXONMMO AeTATRHOE HSYUYECHHMS CIEKTPANLHHX XADARTEDUC-
TR B MX TOMNEpATYPHNX BABECHMOCTEH,

IHTEPATYPA

1. .Boran 8.P. TyHHeRRHAA JEMHMHECUEHUMA 4YHCTHX KM akTA-
Bypopantiy T ® Ag UENOYHO-TANOWEHHE KPUCTAJAOB, - H3B.
Al;lPJIaTBCCP. Cep.pd3.r Texn.Hayk , I969, N3, c.57-62.

2. Tpadorcxnc B.A., DBuron H.K. TyHMeNEHAA JXMUHECUEH-—
ura B KBr-wl . - JYuen.saiJare.yu-tra , I974, 71.208, c.3I-35.

3. Borauc f.P., Banduo fed., I-CaH.ueic Y.A., Jleitnepre-
HeibIa}me M.{b-. MlUUlep noK-' HaI‘UpHHﬁ A. ay Tane W.A. e
HENLEAA JIX MHeCOeHIMA YMCTHX ¥ akTHedpoBammx TL RA(Q nesog-
Ho—raﬂong}tux Rgnc'ra.rmon. - Hsm.AH CCCP, Cep.fms. , “1973,
T.37, ¢c.74I-746, . . :
A. Topoder, B.C., lamopokufi .M. AXMEHECUSHUAA pasiad-
HNEX TUIIOB ODUMECHHX iUeHTDOB eBpolug B KpucTawmax Rbll
Na Br,Nol , - Hsz.Ad C Cepasdua, , 1969, T.33, c.1001-1004.
S, Iomion B.Il., Aspowme B.Il., Inagenos B.T. Jdmmmiec—
[esuud MOHOKPHMCTAAoB KBr -Eu . - Hes.AH CCCP. Cep.jus. ,
1969, T.33, ©,1034-1036, ‘
.~ 6. liypanera L,¥., ODapiuavormy ¥,A,, Heaxuenro ILC.
Joutiecheiliud ~ sHepreTMYecKAd CTPYRTYpa UEHTPOB CBedYBHHA
0CQOpOoB, AKTYBHDOE IHHNX eHTHHM ePpOlIHEM, — B HH.:
DEKTPOCKOINA RpECTALIOB. M., 1975, c.320-324.

Cratha nocTymmita 24 oxrasps I977 roma.
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I.3.A00NTHHE
HMW gmanxa teepmoro Tena JIY um.llsrpa Cryuwxa

TYHHENBHAA JOOLVHECLEHIAA Nao CL P BOSBYEIEHUN
PEHTTEHOBCKMIA JIVYANH

McosenoBaHH CNEKTPH TYHHEJIBHOW JIOMUHECUESHIME JHCTOTO
NoCl, Boa30ymmeHHOr'O DEeHTI'€HOBCKMM M3JydeHHeM B MHTepBase
remnepatyp I5-I80 K. OCHOBe aHaNNH3a 3aBUCHMOCTElf CHOeKT-
pa nocjiecBeYeHUs OT TEMIOepaTypH BosOyRmeHua oCpasua u o7
RIAAHMA QoTOCTHMyNAIMY B F - K F -noJnocax No.JIOWEeHAA Che-—
JlaH BHBOJIl, YTO AHPOYHO KOMIOHEHTO}H TYHHSJBHHX @OAD ABAAST-
Cf JHGO Vi ~UEHTD I()r:«::.uocm u3ayqeHua mp 2,4; 3,36;5,35 8B,
MO0 Vix~LEHTp B KOMIUIGKCE © IpyTHM KedexTom (4,I5 8B),508—
HUKZOWMM B XOfme mogmux pearuny mpy TeMNepaType BHUe
I5 K. [Jonoca_npu 2,4 2 CBAS4HA C TYHHEJBHHM IEpexomoM
B nape{F-V,} , HO B monocax Ipu GoJee BHCOKAX SHEPI'MAX
agam'poxmoﬂ ROMIOHEHTO# TYHHeJBHHX DAp, BO3MOXHO, ABIAETCA

—{EHTD.

Bue B 1964 romy Kadnep [I] paccmaTpuBan  TYHHEABHu
NEepexol BJEKTPOHA Mexny F-u Vi —lleHTpaMm KAK BOBMOXHH Me-
XaHU3M HM3KOTEMIEDATYpPHOH CTUMyJAUMN pPEKOMOHMHAUMOHHOTO H3-
JIYUEHHA YUCTHX UENOYHO-TAJOMNHHX KPHCTALIOBR cBeTOM B F -mo-
Jioce moraouerfaf. K HacToAlleMy BpeMeHH MOBOJBHO TMONPOCHO M3-
VieHH KAK CHEeKTDH DEROMCHHALMOHHOM JIOMUHECUEHUMM WHCTHX N8-—
JIOYHO-TAMTOMIHEX KpPUCTALIOB (ciie ,Hamp., [2,3]), Tak ¥ wHO-
TUE 3AKOHOMEDHOCTH IPOABRIEHNA TYHHEJBHHX NEpexXomoB B [0C-
JIeCBEUSHAH BTHX K& KPMCTALiOB.® OfHAKO sKCIEpPUMEHTATbHHE
KCCJASNOBAHMA TYHHEJIBHHX NpPOUECCOB M0 CHX IIOp DPOBONWINCH B
OCHOBHOM HA AKTMBMDOBAHHHX OpPMMECEY 00pasuax H Ipd TeMmie-
patypax, opeBmuanuux 77 K. TyHHeNnBHAA [OMAHECUEHIIAHA TACTHX
NeTOYHO~TANTOMTHEX KpACTALIOB, B 4acTHocTH Na Cl ,saciymiea-
DUET0 BHMMAHKA BHCOKOM CTAGMIEHOCTED [’ —UeHTPOB, ECcaemo
1975, 1.294] 1970, T.3A0; Tovo, mizbd " Lo 1IN
Bam.6. Pn?‘gffmrggg::givg ié.imme OpOUECtE B EIEME. RDECTIIANT ..
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[enes 0OpoBenessof pRCOTH - A3MEDARAS8 CieKTPOB TyH-
BexpA0l JmmepecuesmeEr usecrore NOCl . mappoRow muTepmars
teMI1eDATYp @ OOpeNeJcHRe, OO BOAMOKHOCTA, OOCTARA I&p, CO-
YCEORARRADMA CPOYH#AS,

. Odpasgu 4 MEeTONARA 3SKCOepEMEHTA

Heezegor 8 mpucTann Nall, mupameRAu® weranow Hapo-
Ayroca B Boauyxe, B Iopomkoodpasgigt Na Cl mapre “Suprapur”
dupuu - “Merekx™ (IPI), cipeccrmaMHKt B Tadnetka. B mpapenax
IYBCTRETENEEOCTE MebtQna CHOSKTpesBHOTC afanR3é B odpasnax
Re odaapyxeno MPACYTCTRAS OpAMeCefl B ROHIRHTDADE AX COARDeE
IU— llDJ.'l.ﬁ.

VamepeHEs OT7 A3OTHHX TEMIEDATYDAX  OIPOROIANECH B Ha-
YUHO-BCCNEIOBATENECKOM BAECTRTYTE (R3IRKR TBEDIOTO Tonm JAar-
mgiicKor0 TOCYHADCTBEHHOTO yEERATCRTETA EM.II.Ctydra, a Ra-
MEPeHAS DOpE TeNHeBHX TEMOEDATYpaX - B M8cTATyTe JE3AFRM
ARsneMRR HAYR JcrTomcrod CCP. .

IMeEaCHEHIAN  BO3JYRIANACE DEHTTEHOBCKAM RAJYJYSHNEM
(pesTrescBoRas TpyCra DCB2-W , nanpmacume 45 kB, caza ToRa
'I0-IC uA, amomRauerce OR™0 Tomrgol I uM). Bpemd olnyuenaq
cocTamals 12-20 uuu.

-BuAH W3NeT2EN CMeXTPH peRTreRommEsecrnesnar  (PX),
COEXTPH TYHF AbHON apemsecnesuas (TI) Ope Tenteparypex 77
2 4,2 K, PpeMedAse 3ABACEMOCTE CBEYEHRA (EHETETDAIILHHO A
OpPE (MRCADOBAHANY HJIAHAT BOJH) [HOGNe BO3CyRISHAA I HOCJe
OOECEETRE B BATAMOR A u@axpacaoﬂ odNacTAX cHeRTpe E Bpe-
UeHHHEe 3. JHCEMOCTR repuowcaeumﬂm B aETepeasax 4,2-40 K
& T1=3C3 K.

A=2TeRCEBROCTE IrMAAecTERIAA PETRCTPAPORANACE CYETIR-
XoM L OTOEOB € OXKAEXASMiM JOTOANERTPORHMEM YMHOEHTOAEM
$I-I06 4epas XBAD[ERHE (KHA KPAGCTATOER, K IpUeBHe JMAIH A
MoRGXpewarop MIP-2(co coeXTparnHcs mApAHoR mexs 0,2 X B8 m
IXR H3Mspedss coorBercrpesEo P m TH). Bce mopEBenesune B
padore COERTDH CEOPPERTEDORAHE HA COGETDAALHYD XADAXTEPMC-
THKY (FOTC JASETDOHROrD YMBOKETSAA. '
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Ina yueTa chepma RHTeAc¥BHocTR TH B caAyuaAx, kKOorma He
OXANAN0CE SRAMHTLJIBAOTC M3MEHOHHA CHEKTDA 38 EDGMA 6T0 H3-
MepauNA, HCROIL3CBAJNCA BTOpOH aHaNoTAYHHN cYeT4mk $OTOROB,
peTECTPRDYRUMY AHTOIDANBHOS CBeucHRe o0pa’na B HATDARRGHAR
nepneimn‘rwmpnou MOHOXDOMATAYECEOMY TPBETY, [HomyvesAu
CIERTD KOPPOKTHPOBAJNCA HA CNAE RMHTEHCEZBHOCTR NANQHAEM HL
CATHAN WATEIPANRAOID HaHana.B OCTanLHHX CHy9asX WIMeDAIHCE
ppameHaHe 3apAcAMOCTE TJl nas pAna GAKCHPOBAHRHX IJRH BOJM
A RCTRHAKE 68 CHAKTD BOCCTAHARMERANCA R3 rpada’ecROTd . B3~
o6pamenda STAX 33mMcaMocTolf, [IpaeemsHENe Ha Tpafamax Oo-
rpeddoGTR  OTAERBHHY TOYAR COOTBETCTEYHT YIBOOHHUM CTAH-
MAPTHEM TOrPENAOCTAM UCXOUHNY saHHux (AN =24 =JWN ,TEE N
TRCH0 3APATACTPRPOBAHHKX mnyhhcos).
' gotoctaMy A T OpouaBOEMAAcH NPOSKIAOHHCHE maMmof
HAKANAB2RHAA ueped HanpTpu 0C-II {3 mM)+C3C-23 (2,7 M) &
EC-II (3 wm)4CC-8 (2 ™M) cocTBeTCTRAHHO NJA cBeveHas B F
w F -mosocax.

PegyreTaTy oKcOEpHvYEHTA

CpeEBHAM CcHODeXKTpDH DEHTrEHOEMAZACIOH-
MR A TYHHeJXbHOP IOMHHESCHEeHOAA MOHOXDECTAIUIRYECHOTO 4 (10~
pouKoo0pa3Horo Na Cl {pae.l,a,8), M3MepeAHNe BO BpeMs BO3--
gyspenar  opa 117 K (PI) & uwepea I00 mmHyT nocne soadymme-
HEg B oxnamgerms mo 77 K (TH).¥ B ToM B B Opyrom cxyvasx
nocse HOPMHDOBKH HDEBHX [0 AOMUHRDYOHEMY B T MakcEMywmy
mpa 3,5 sB odHapysmmseTce cxomcTeO cOextpom PI a TJ, o~
NeTeNBCTEYDHAe © ToM, 4T: 1abo Pi B TI odycaomimpawtcA OO-—
HEMA 2 TeMH ®e TeRATpam# cpevweHnd, oMo T I c o C T a B-
18T 3HAYATE LHEYD Inam CBET B-
AR A PBPO..BDEMA BO3OSCYRIAHESA ,

Onuawo creryeT OTMeTHTE HEKOTODH® OcodsHHOC:I: CONO~
CTABRIAEMHX CeWTDOB, Bo-fepPHX, WMHTOHCHEBHOCTE PH 00 cpas-
HeHAD C PFYTEECEFHOCTEG 17 -AcTel D0 BCeMy CHEXTPY B FAn-
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MHTEHCHUBHOCTY NIOMKAECUEHLWHA, OoTh €1
=
w»

‘o ) . . T
2 3 4 , 5 B
' ~ 3HEPIAR DOTOHOB, 3B
P ¢ c. I. Cnexrrpw penTresoaxMmMiecuenuar (— — —) npx

II7 K 2 Tyuue BHOR JDOMAHE (HIHUMK { Yuepes I0D MuH moc-
7e Bo3CymmeHma (mamepesy Opu 77 K) MoHORpAcPAIAdeckoro{n)
K mopoukoodpasHoro (6) Na QL.

DARNEHMK K GOJIeA BHOOKHM JHERIBAM KEARTOB M B Clyms MOHO-
kprcTailege ckore Na Cl goeTEraer ceoaro AdCIOTHOTO MAHCAMY-
MA B NCJI0CE CHHIIE@THOTO BKCHTOHHOTO HBAYYOHEA NpR 5,35 aB,
0 e COTJIRCYeTCA ¢ JAHHEMNM MHLTEX aBTopob (cM.,Hafip.,
(14D, 8 MASHHO O TEM, ¥TO EMTSHCMBHOUTL CHETNSTHOTO BKOM-
10RHCTO ASxywenwa B NaCl Boerma csadee unTeHCHBHOOTA TpHN-
JIeTHOTO K3Jy4eH!d. TAKCe ARISHAS® HAGAKNAIC b CHOTEMATNYS:-
i M LODM ApyTHEX 50108 uu:aéc:-t_x_'renmeparypax BO3OYRAeHEA{ Ong)
I ¢ TIOHAZOHHASM TOMUSDATYH -~ B Mehanefl mers) ;B cnvwme o
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powkoogpasaoro NoCl OHo oTcyTcTBOBARO, BoBMOXHO, 3T0 @CTh
NpOABNOHHS M3MEHEHHA COOTHOWGHHA BAPOATHOCTER HASNTYy9aTeALHHX
g 683UBAYUATENBLHUY NEePeXOXCE NpH BHNCOKOR IVIOTHOCTH BOSCYX-
perinA (ofdert Puna). OZMEKO 3aQYNABAET BHAMAHNA SABHOK=
MOCTEh 3{]erTa OT KDPUCTANVYBCKOTT (NOMM=~ WAM MGEO-~) COCTO~
AHMA odpasua. Bo-DTOpDHX, B COBKTpAX Hopouwroodpasuoro Na(l
OTCYTOTBYAT [OJOCE& MSJIYUBHUA C MAKCHMyMOM Oxono 2,5 sB.

PacocMOTpPDHKM PBAHRAHHEER TeMIapATYPH
3oadyxneum B mHrepraye oT 4,2 po IB0 K ra cnertpH TH Mo-

—
r

o
ch
-

Q

o

WHTEHCUBHOCTE SIOMKHECUEHUMK, oTHed

Q

JHEPF MR OTOHOB, 38 -

P oo 2. OnexTp 7;mMensnoft mnaeotllalmm! Mbao—
EpuoraLiEYeoxoro Na Cl LI E® PHO qapes ID0 MEHy?T mocae BOR-
SyENEHMS DORTIOHOBCKAM LANYYOHHEM NPK Tempsparypax: I -
3 = Tnpag = 17 K Tppy = 770
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ayor TF tEexeBEKOAOTOrO (M3 omEoro GHORe) odpaana, Hame-
pedHyD DpN Yemteparypax xmEroro remad (I n 2 ) L MWIRG-
To aapre (3), RpABuUe HOPMMDOBAHW N0 KOMNARDYNHENY MEROR-—
MYMy CBeYeHSA B CHBAHYTH A0 OCH ODHRAAT JUIA AYUHOTO [e3JH-
JYeHEdA, ‘

llpueieRasT BEHAMAHAG T0, YTO C DORHNGHKEM TeMIoDATYPH

BOBCYXJIEHMT DOCTENmEHHO BOBpAcTau? noiocs npe 2,5 x 5,35 8B,
B 70 Bpeis KAK TDE HUSKOTEMII@DATYDHOM BOSIYyXN6HMA B CUEKT-
pe TI nadmopseTcR BCETO AMWL ONHA HONOOA HaXyueHMa, N0 pac-
roiomerm: :axchMyMa (3,36 aB) a no moaywsmpane (0,67 aB)rou-
HO COBRATAVAAA G R3BECTHOY TpI.LIETHOR onocaRt peromdnya-
UMOHHOTO WBJYYEeHHs BKCUTOHOB, [OCHSIHEE HOIBONART CHENATE
SRWINGaHPEE, HTD AUYpouwuHOHf HROMIOHE  TToOH
7apH, D0 RpaliHel Mepe B JAHHOM XHTODBATE CHEXTPA, A B-
AgeTcd VYV, =-ueHTp. (TeHeTidqecHan CBASE  BXOUTOHHOTO
ATYYeHUA C Vy -LEeHTpaMud yoeanTebHo Ackaszara Kadnepom (I
# DpyTEMM 40CHeAOBATENIAME, Hanp., (4].) IoOOAHHTENEHEM HOE-
TROLANEHMEM TAROTO INKNDYEHWT MOEHO OqEIATH YOSTAHOBNEHHHH
vami daxr, wro DI B nmausoft gonoos (M B ocTagnHux  TioJocax
CHEeKTpa) ODDARTHYECKY HE BOACYRIAETCA IDY TeMIepaTypax Bu-
we I50 K (TemmepaTypa Aenoraamsaund Vy-nenrpos no [41).

OTCYTCTBHE %e CHKTJISTHOTO SKCATOHHOTO HM3JYYeHHA NpM
HAS KOTOMIEPATYPROM BOSOYNNEMHM MOXHO OGBICHUTE HEROCTATCH-
EOW ROHLSHTpANWEei SJEKTDOHHMX LSH1pOB, € KOTODHX 3JEKTpO-
HH MOy CH TYHHEAIDOBATH HA COOTBOTCTEYLIME YPOBHA Vy -
UEHTPOB,. {locreHee , N0-BATMMOMY ,OTHOCHTCA K K moxoce 2,5 oH.

TempepaTypHaa SABHCHMOCTDL NOMEHEPYWLE# HOJOCH  Ha-
UACTBEHHO GCTJACYETCH ¢ HACHONeHAAMH MKesaBu nia Tpuwier—
HOH [ONCCH ORCATOHHOR NKMMHecueHums [2](yuRpeHme R CuBYT
B CTOpOHY OQJLENX 2HE[IMJ! NpA NOBMUSHHM TeMOepaTyDH). He-
CMOTDA HA 3T0, "HdXopowax" gopma xKpusoft (‘ocode"uno HA KO-
PUPROBOMHOBOM CRHANE; CM.TAKEs pAC,],0) zacrannser nymath,
Y1) OEA OpH Oosee BHOORHX TEMIEDAT, paX BOSCYRREHHS OTHONE
He ARIASTQR BjoMeHTapHof. IAn DpoPepRA 3TOPG  HDEANONOES-—
H& OWl cAessrd CRERYyLGME BRODEPHMOKT. '

- Ofpazen, y ROTOPOPC HOCIE 20-MMMYTHOTO DEHTIEHOBIRO—
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1 20 40 6080 2 3 4 5
BPEMR | mun. JHEPrWA POTOHOA, aB

P 1 ¢. 3. 3atyxaiie nociecBedeHEA HOHORDEACTANINYEC—
goro NaCl nocne moBTOpHOr'o Vaoadmem POBTTEHOBCKEMA Jiy—
samit np 4,2 K (a) # cOeKTpu CRedYeAEN B DASEHE MOMEATH

speMeHE mocje Boadymuexms (6) (I - IS mmH; 2 - 30 wimi; 3 -
360 MAR; 4 — £D muaHY,

70 OOAyweHHs mpa 80 X asuepana coerrp TA opr 4,2 K (kpE-
s 2 HA pEC.2}, CWl OCTARIEH B RPUOCTATE HAY JIHTENEHOE
JpeMA, B TEUEHAE KOTOPOTO TEMIEraTypa 6ro HEecROARKO pad
ToMEEMBAACE OpevepHo RO 40 K.3artewm ofpasen OWA DOXBEDTHFT
DOBTODHOMY I5—MEAYTHOMY DEHTTeHOBCEOMy odaydensw npa 4,2 E,
TSBMEDEHO BATYXAEMe eI'0 CBeYeHEd B HECHOJLEHX TOUYRAX CHERT—
8, #£,cOycth 85 MEHyT OOCAe DOBTOQHOTO BOSOYENAGRZN, CHAT
Joapufl cnerTp TA. BpexeHHNEe 3aBECEMOCTN INCESCHEY WA N9~
s6paxeEHd EA DHC.3,a, DEXOHCTPYSDOBAHWHE IO HIEN TSNy B
DAYHHS MOMOETH BDEMEHE NOCHe BORUEENEEEE — W [AC.B0
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BugHo, 4TO nociiecBeYeHWe CONEpEUT IBE CWIBHO OT/MYA-—

OUFAeCH cOCTARMAIMe: OHCTPOSATYXAWyD, KOTOpad IO pacno-
JOEEHMO M MOJyWMpHHAM OOJIOC DOJHOCTHK COBIANABT C 3KCHTOH-
HEM K3Jiy4eHMeM B DeXuMe CTALMOHADHOTO BO3OYROEHMA, W Mem-
JIGHHYY, KOT(D2A CTAHOBATCHA NOMWHHApYKwefi dJepes wac rnoocne
BO30Y:eHUA. CdATHE depes 85 mud cuekTp (KpuBas 4 HA DHC.
3,6, oHa ®e B CGoZee HpymHoM macwTade I HA DHC.4)NOKA3HBAeT
XOpOIi0 BHpAREHHHI Makcumym npu 4,I5 aB. Hamo mosaraTek, 4TO
sTa Donmoca, TOABKO B MeHee #ABHOM BAje, HOKAXAST bopMy
rpumeTHoft noxocu THI mpa BHCOKOTEMISDATYDEOM BO3CYXIEHAR.
[lporcxoxieAREe €8 He COBCEM fACHO.
' "9TO HE MOREeT QuTR M3X) IEHMEM TeTeDOANEPHHX SKCHTOHOB,
JIOKAJIH30BAHHHX OHOMIO BO3MOXHHX B HAWAX ofpasuax OpAMBCHHX
noHoB Br .llo mocnempEM JuTepaATypHuM paHmum [5)Ma .cumym Ta-
KOI'0 H3/yYeHHA FOJKEeH HaXONWTHOA npud 3,9 aB.®

C mpyro#f cT_poHH, €cC/Ii NDHHATH, YTO HOKOTOPOE KO-
YeCTRO HApVWEHHUi, OCTABUKXCH OT [EpPBOro OO0JydYeHMs, He MD—
paeT cywocTmenHOM pond B TI (cBeveHue uwepes 7 yacoB Hpak—
TEI€CKH NOTYNI0), TO HEHNOHATHO, IOYEMY CNEKTD LHOCJe  [OB-
TOPHOTO BO3CYKEEHMA 00pasUa OTIHYABTCA OT KPUBOQR I =ua puc.
2, ¥sMepeHHOR MocJye BO3CYXHEHUA B HOMOOHHX YCJIOBHHX.

Peillenne npoGneMH CKOpee BCET0 C/eNyeT HCKATHL BO B3au-
MOIEiQTBAA MERLY BHOBb CO3RAHHLMA ‘M OCTABIMMMCH UEHTDAMM,
HO 1o Gojlee NETANLHOTO MCCJENOBAHHA NOKA TPYMHO AEJATh Oll—
U3e/IeHHHe BHBORH OTHOCHTENBHO HUKDONH WIM COCTABA  TAKMX
OeHTPOB, \ ‘

YmecTHO oruefuwi, YTO [0 OKOHYAHMUN HACTOALETO 3KCNe-—
pEMEHTa NpH Harpepe odpasla CO CKOPOCTEM ~ 2 K/muu OHITH
38MEUeHH IO CHX O0D B nntaph?ypa He YOOMAHYTHE APREE OHRH
TEPHOCTIHYIAPORIHHON NDMKHecUeHUAA npy I6 1 2I K(BeposaTuo,
MO AHATOTMM € APYTHMH LieJOYHO-TANOMIHHMKE KpucTasnamn (7] ,
8T0 MIKR NedoKanhaaumau I- 4 H fueHprn _ COOTBETCTBOHHO) ,
CBUABTENBCTBYMIAE O NNOXCKEEHAH BTODMYHHX —eakudaft B HHTE-
PECYKMmEM HAC TEMISPATYDHOM HHTepBaTe. .

¥ 0 nepupamesHolt ponoce mpu 4,14 5B B coexTpax PI
KprcTawion NaCl-Br "Cojnee 4em mecATh JeT Hasal coodanoch

B padore (6) OnHAKO UETANBHOTO M3YYEHHA G€, HACKONBKO HAM

AYBACTHO, :{3 NOCAENOBANO W JDPYTHME &BTODAMM OHA IIOTGM He
OTMEYEHA. e
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Bavanne F- B F'~MoECBETOR HA GHBRTP

C ueasl IOAYIEHAA HMRAHOPMAL M O BOSMOEN X SJSKTPOHHHX
KOMIOHEHTAX TYHHEJBHHX DAD B IPOROJIREHHE BKCI6PHMEHTA,CH-
CAHHOMO B NPEAHIYUWEM paszmene, TOT X6 LBAKEH Bogdymaeuunk
A maxommumitcs npu 4,2 K odpasey MoHOKpHeTawmyecroro Ng Ol
SHN NONBEPTHYT MEHYTHOMY OGJNyueHun cBeToM B F' -nonoce go-
TAONeHKA. [IpH 5TOM HAGKNKEAJACE CHCTDODANAGNAR BOHHUXAR Ho-—
TOCTHMYJIRPOBAHHOM mMuHecOsHUMu .Cosxrp TJI fo A nocas craE-
wyasumd P’ -cpeToM WBOGPAXEHH HA DHO.4 (0OOTBATCTBENHO KpH-
pee I B 2). BEUHO, YTO HOMM3AUMA NpeguojaraeMux F' -(eHTPORB
OpaxfMISCRE  DOAHOCTHED TYURT MaJyleHde B LoJocax 5,35 x
4,15 3B, 3HaumTensHO ocaAGNmeT mosooy 3,36 8B, HO yBeAER-.

o
[~ ]

WHTEHCHBMOCTL JIOMAHECUEHLWK, oTHed

o

EPTHA POTOMOS, 318

Pr c. 4, Gnex‘rpu TYHHOALHOR AMEHE CUaHINK uomxpm-
ratmyaoxoro No Cl, samepesnue npx 4,2 K, 1000 RABYKpaTHOIO
(upr 80 ¢ 4,2 K) PoBGymmeuss peutrenoncKus msaywenaes (L),
nocne goTocTEMyAsum B F' -nonzoce morxoserza (2) x nocas
dorocTaMysiauEr 8 F -nonoce normomenma (3).
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BAeT MHTEHCHBHOCTE JIMMHECHEHIMM B nojoce 2,4 sB.llociennnit
a(dleXT MOXHO OOBACHUTEL YBEJAMYIEHHMEM KC M4YecTBa F -LeNTpoB
F3-33 [DEeBpalieHMA WOH!'3MPOBAHHEX Fy -ueHTpOB B F —UEHTDH.
Torma ¢~'! COOOf HANDAWMBAETCA  BHBOL O TOiM, YTO mojoca
npu 2,498 (omveiaem rexoTpoe "rysasHue" makcuMyMa 3TOH
noJiocH B npepesaax 2,3-2,5 aB; B padoTe (8] nomoOHas mosoca
B cnexrpe TH kpucramna NaoCl-Agcuna savevena mps 2,6 9B )
cBHAB3AHA £ TYyHHEeJAMpDpOBaAaHNEM B
nape{F-Vc} . lpst 5ToM CTAHOBHTOA HCHHM BO3PACTAHHE
MHTEHCHEHOCTH IIOJOCH 2,5 8B .C IIODHUEH{EeM TEMIEepaTypH BO3-—
Syxmenva (pacteT B{PEKTUBHOCTD HAKOIIEHHA F -ueurpoB) m
OHCTPHR cTAZ ee. NpHGNMAEHEM K TeMIepaType NesOoKATd3a-
‘uun Vg ~lienTpoBs Hausraue 8TOlt xe mosocH B crmexTpax PN mopm-
TBepkraeT Briam TI B Pl. ;

YroOu NPOBEPHTH TimOTEe3y, odpaseq non'ropm HA MUHYTY
NOABepTaNCcy OCBeleHHw, HA ce#f pa3 B F -nosoce InOTJIONEHAA.
OnaTh HAGIKTANACEH BCOHWEKR JIGMAHEC[eHIHH, Iocke KOTODOH no-
noca mpx 2,4 9B #3 cnexrtpa TN (xpubas 3 ma puc.4) mcuesna,
A YACTKYHO BOCCTAHOBAJNACH mosoca mpi 3,35 2B, Takroft uexoxm
F —cTunysigums, Ha Haw BSIVIAL | [OCTATOYHO YOERETENEBHO NOKA—
suBacT yuacTre F ~ueHTpom B ctiecneqemm cBEeYeHMA B DNojoce
npe 2,4 5B.

. OcraeTca HeAcHHM, MOYEMy TAKAA MOJOCA HE HAOIKOAETCA
B cruexrpax TF mopomroodpassoru No Cl, U3 smreparypu [9]ma-
BECTHO, YTO NHCAOKAUMOHHOCTE: W JARAEHME He YMEHBIANT of—
(DeKTHBHOCTHE HAKOIEHMA F -LgHTpOR, STOT BOIpOC, KAx ¥ yde-
ZUTeIBHOe NOKASATENBCTBO YUACTAS meerdo F' —entpor B xo-
DOTKOBOJ "OBHX NOJIOcax TJI’-TpéQyET eule JIETANBHOTO HACCIeNO—
BaHMA. . :

ArTop GraromapdT H.BaTosa sa npemiomeHue Tenmd M NO-
CTOSHAN imTepsc E padore, pyROBOZMTENef Y COTPYIHUKOB
rpym H.Tare B Pure » B.lliexanosa » TapTy .a JodesHoe npe-
DOCTABIEHEE PKCIEpIMeHTATEHKEX ycranoeox, B.Tpadoscrmca &
A.KarnTpo 3s NMoMom: B DPORENEHMH SECOBDEMOHTOB.
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BubBoxgwu

I. TyuHesbhad JudMHECHEHU ™S GJUSKMX T D BHOCHT CY-
WeCTBeHMEY BKJAAL B peHTIeHOJOAIHGECLEHIMID 00pABI0B.

2. COEKTp TYHHSABHO® ADMMKECHSRUKH, BOSCYXIEHHER
PEHTTEHOBCKMM MSIy4eHMEs B ducTow NaCl , saBicT OT TeMne-
paTypH ROBCYEIEHUA M OpefHCTODMM ofpasua:

a} Tii mNpabTHYECHKM He BO3CYXOAeTeAd B MHTEDBANE
Tempeparyp oT 130 mo I80 K;

0) mocie BosOysaeHud npu Ib K B cunextpe TI woHo-
rprRoTankgecroro Na Cl. mationaeTca Boero opHa HoJioca TpHII-
J8THOPO BKCKTOHHOTO ABAyYeHHs Opu 3,325 aB;

B) Iipk Bo3GymusuMa TI B wureppane 80-IS0 K B cnox—
TpaX MOHOKpECTanimueckorc No Ul , Kpome TpHLIETHOIOD  9KCH=
TCHHOT'O CBE&YEHHR ¥ CKDHTOHl Oox Hwm nolock 4,1 8B, ovHapy-
X{BAEMHX TaKxe B COeMTpax Dopomkdodpasdoro Na Cl , uaGmo-
RAETCHA [0ADCA CHHIVIOTHOTO 3KCATOHHOIO oBedcHEs (5,3 »B) &
nanoca mpE 2,4-2,5 2B. '

3. Hosoca nps 4,I5 8B cBAZAHA ¢ NPOLYKTAMH BTODHTHMHX
peamumit, DPOTEHARNMX ODE TeMmmeparypax Bume IS K.

4, lloroca mpu 2,4-2,5 8B, BOSMORHO, COOTBETCTBYET
XADAKTOPHOMY TYHHEJBHOMY mepexomy B mape{ F-Vi} s

Se IHPOYHOH KOMOOHOHTOY TYHHENBHMX UAD ABAAETCA Vi =
LeHTp MM Vx —OEHTp P HOMIVIERGe ¢ XpyriM (-m) pedexrToM
().

6, AIeRTPOHHOR xoununsu'rqn TYHHOABHHY LAD JABIA6TCA
F-uenrp =, BoaMomso, F' -geMTp.

Y
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. A« AJHaropuuf
W ¥manks Teeproro Texa JTY mm.lderpa Cryoxe
TELUIOROE PABP&'L[E}ME LEHTPOB THIL. Vy
B C.’;EﬂAlﬂM KPUCTALTAY K8r-KI

llokasano, 9TO TEOMAYECKAN CTACKALHOCTE I[Br - m I, -
JEHTPOB B JHAMATEJBHOE CTeleHH 3aBUCHT OT HX ORDYREHHAA B
sMelAaHHOft MATpMUE KPACTANEA,. WeTOOOM GpAKIMOHHOTO T&pHMOBH~
SPEY/BAHNA M3YYeHH ClHBKTDH SHePTA{l AKTMBAULM TeILICBOTO
143 DYWEHHA MIONMPOBAHHHEX M HAVBOJARPOBAHHHX UEHTDOB TUOA V.
J6HADY®eHo, 9TO NpPHM pa3pYWeHRX HEeU30NMDOBAHHOI'D I'OMOANep—
S0TO 1, ~UOHTDA HEPECKOR Vi, ~UeHTpa Ha 0OCENHWe MOHW Odpoma f
fcma ¢ odpasoBaHuem re'repo.n;ggpﬂom [ Br -ueHTpa coBep!"aeT—
cp ¢ oHepTHeft ammablm 0,55 2B, 4TO CYWaCTBEHHO MEHBIe
AHEPTAM ARJ0RANLIALIAY Vi —UEHTPA C ABOJIMDOBAHHOIC i, ~LI@HTpA.
(IpAIIONAPAETCH, YTO B CMEMAHHHX KpRCTAIax Vyx —IeHTp IO T¥i-
HEJTBHOW peroMOUHAUME ¢ F -LgeHTpoM METpUpyeT NO lenodumawm,
COCTOAIMM W3 MOHOB Opoma M foma.

Bre aHEeE '\‘”\
n - S

"~

B WOJONHO-TANOHTHHX RPECTANIAX C NPHEMECHD TREJIHX
. OMOJIOTHYSCRMX ZHMOHOB HON nefoTBMEM HOHASADYINEro H3Jyde-
AR COBJADTCA OPEMECHHE USHTPH THNA Vi , ¥ KOTOPHX  JHDRa
JOKANUAOBAHA HA DPETOPOsNepHEX aHMouax (YA -mewrpd) mim ma -
romosnepkux axnoHax (Yy-ueurpu) [I-51, MeTomom AP morasa-
o [5,6], uTO mNpEMecHMe NeRTPH THUA Vy OpAEHTHpOBAHH B
¥oKeTaMte B Hanpantenmd < ITO?. Temiopoe paspymeHEe  BTEX
UEKTDOB ODOHCXOGMT UPH TeMiuepaType, OpeBHmamef ToMmepary-
Y MeNORANMAQINE Vx-UeHTPOB. 03TOMy HCUSIHOBEHES BTHX UOH-
TPOB IPH HATPERARME OCPASLA OOLACHANT DASPHUBOM CHASK B MO=
eKyAe B yXomoM. qupra [7,8]. . - .

B nep=ux padoTax DO TEpMMTOCKOR CTACKABHOCTH IDAMEC=
X [BF - u T, -yentpop » EpicTasnax KBr-Klmmerrcn mpo—

TMBOpeuNBHE TaHmHe, lUymexep (5] MeTomos . AP onNpemeANr,
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gro B kpucramiax KBr- K[ c RonueuTpanveit doma I-mon% IBr -
A [; —UBHTDH OTAAFANTCA COOTBETGTBEHHO Moy Temusparype I93
Z 273 K. Banbuc u zp. no F —ComdyampoBaHkoR  MkkBIHE CUSHLHN
B HOSO0AX ABJ,YeHUA, COCTBEeTCTBYWIMX JOKAAMIOBAHHOMY BKCHE-
TOMY HA HIOIMPOLAHHEY R TAPHHX KOHAX #oma B KBr-RI, ompe-
Ienw! TeMnepaTypy paspyueHus IBF - u I; -uewrpos, 9I6 CO-
CTABLANO CooTBeTcTBenHo 300 K {0,001 woa.% fioma)(9la 360 K
(3 wos.? fona} [ID.

HecheHoRuife TODMIECHAX XADAKTEDUCTHX UEHTPOB THIIA
Ny 1poBONUIOCE B OPENNOJOEEHAM KX H3CJAKPOBAWHOCTH U0 OT-
HOEEHWE K FUYVT- DPHYECHNM IO OAOTHUYeCKW AHHOHAM B CMe-
Wa¥HO# maTpAie KpHorTaia. OnHAKO 1IpM HROHIIEHTPAUMSAX TQHMECH
Gonee I MOA.% HeoOXONMMO YRWTHBATH B3AMIOUEHCTBUE LEHTPOB
cuna Vg ¢ Ommmajine  OKpymenueM peuwerTks [II1, T.e. FHOHH
#0KA HAZO DPACCMATP.BATH HE KAK OpPMMECch, A HDEZCTARIATE KAK
Of#H A3 KOMDOHEHTCB OMSUAHHOY MATDHIH HPUCTALIA.

Viee.leA0BATENLCKAR DAGOTA MROBOAKNACH ¢ LEJABN HIyde-
REA BULMHAS CMEMAHHQE MATpme xpucTasma KBr-KIHa wexa-
HE3M DA3DYUSHEA USHTPOBR Tuna Vk « llpoBeleHH Tawfe 5KCOEepR-
Meﬂm OO0 BHABJIEHND 34BKCHMOCTE HUHETHKE TeDMOCTAMYIHpOBAH-
MO pexoMOMHAURM 0T COOTHONEHMT HOHOB Gpoma @ JioEAa.

-

13

MeTOERKA amCORDE BHTA

VCTORB30BAANCE O00pa3l, BHKOJOTHE E3 MOHOKDHCTAILIOB
KBr - KI,supatlentiix no metogy Kmpomysioca, KomenTpauss npr-
Macu jlona B pachiase Owaa 0,1;1,0; 5,0 & 20 moa.% . Odpasim
IOXBEPT=IK DEHTTEHORCKOMY odnylenmo (Tpyoka B(B2-\w, HA—
npsxenue 50 KB, cena TORa I5 MA, RIKMHHESBH{ GWABTD TOILM-
Hojt I va) « [pE MIMEDEHAN TepPMOCTEMYJEPOBAHAON X §O. 0CTAMY—
AADOBENHOR JUMUHECUCHIIMF MOHOXPOMARTOpoM MIP-2 BEIENAICHA
pafton X ~OQIOCH MIAY9YeHHRs TépMOCTHMYNMDOBAHHYD nmn;ugo_-I
UEeHOsh Ha3MeDALR OpE CRODOOTE Harpesa oSpasta 0,08 H.c
lloncpeTra @orocriuqmpommon JOMEHACHEHITE OCYHE CTRIANAC
qepes MoHoxpomatop SPM-I. [Ipa wavependl GpPARUMOHHOTO Tap-



- 71 -

OBHCBETABAHHA J'HHE QUEHUMD PHIENAT® dunsTpom MC~IL,

MoropmEra @PAKUAOHHOTC TepPMOBHOBEUMBAHMA OMCAHA B
padore {I2], CywHOCT® MBTOA SaAKIDYAETCA B ONPRAGTEHKR
onexTpa ' cpefHed DHEPIHM ARTHBAHFME pEROMOMHAUASHWOTO Npo~
fnecoa, OTHMYJNHDOBAHHOTO OCUWLIMDYKNHM peRrMoM HArpeBa 0f-
pa3lAa.

Tewiopoft oTaur IBr = al, -uevrpon

Ha pice.l OpamncTARNGHH RPMBHE ~ TEDMOCTIYJYDOBAHHOH
mvsmecuemis  (TCH) peTTeHOOONy I8 HUL odpasupe KBr-KI ¢
pasyEwHOft KoHuedrpaumsd - Mopa. JoMMHecCUEHURA H3MEpERA B
cOeKTpajtbHOM pafloHe ¢k -HoJocd Haxygenns (2,3 sB). Kax pug-
Ho, mosioxeHde OuroB TCH MeHAeTCA NpA BAMeHSHNME KOHIIGHTpA-—
ura flona.

———

P rey I TCH B & —mosoce  kpacTauio KBr -KI, mon-
BePIHYTHI PeRTTEHOBCROMY  OCJyW@HID npn ‘80 K B Tegenne
IS mum. '

20 uor ' FayTRaTA B0tz cootmetcTsemo 1 (1), 5,0 (2)
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P ¥ o, 2, DaBECAMOCTE: EHTEHCEBHOCTE (OTOCTHMYARDO-
sanxoft (npw B0 K) » F -Donooe NOTVIONEHHA JUMEHECUEHUME OpHE
3,5 8B {a) u npu 4,3 aB {d) or TemmepaTypH EpOrpesa KpHC-
TAIIOB KBr‘ KI ¢ .KOHUSHTDAUACH MONA COOTBETCTBERHO D I{1;

Odpaaau o ,u,gapn’re:mnd OHX MOXBERTHYT PEHTTOHOBCKOMY
OGJYIEHAD OpH W BHAepxaR B TEYEHES 2 MPEH IDH Temue-
patype OpoTpeBas

- R HReHTEIHAUMR OPEDONH PACCMATpMBEsMuT NuxoB TCI
6wl HaMepeHA QOTOCTAMYARpORAMHAR B F ~MONOCe NOTNOmeRES
MMEHOCIEHIRAT B SABMCEMOCTH OT TEMIAPATYDPH NpOrpess odpas-

oa (puc,2), 0 ESMODAIM B NOADOCAXY MSIYYOHHA BRGETOEA, JA0-
RANMSOBGHEOTO HA RWeOxEpomamHoM (3,5 sB) ® mapuwx (4,3 5B)
gonax floga T9-IIl.
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Ope HedoAwuOl momientTpauvy fioma (puc.2,a, KDpUBaA I
HAGJKNERETCA B OCHOBHOM TDM TEMIEPATYDHHX pafiona, B KOTODHX
npoucxonAT shleRTUBHOC DaspyWeHHP TOTOPOAEepY X [ Br —UeHT-
pop: ISQ; 240 m 300 K. Ha mocasrHefl cTammu paspyweHBs -
TepOATEPHHEX UEHTPOB okojao 300 K Hadiwmaercs NpapocT KOH-—
UeHTpayMa [,-ueHTpoB (puc.2,06, Kpusan I). GJEHROBATENEHC,
TOABKO HA MOCJNHef cTamiyl pa3pyueHus [ Br -1eHTpoOB NpO#C-
XONKT LEAOKANAIALMA Vi ~lEKTPOB, YTG coOTBeTcTRyeT nuky TCH
s makcwMymoMm npu 300 K (puc.I, xpmeag I). JBe nephue Hiua-
KOTEMIIBDATY[HHE CTafMy pa3pyueHua I Br —(eHTpoE, BOBMOFHO,
OOYCROBIEHH OJIEKTPOHHEMHM DeXOMOUHAUMOHHEMU! TPOLE CCaMK Aay
LOYTHMM MEXAHMBMAMA paspyweHus I B¢ -UeHTPOB. TAIOBOS (A5-
pyweH#e I, -UEHTDOB B DACCMATPUBAEMOM KUUCTALNS MPOUCXOIMT
npw 365 K (puc.2,6, kpumad I).

C ypenwdenueM KoHUedrpapwt: foma moe I mMon.% o war
[ Br -ueurpos (pEc.2,a, EpuBas 2) TepseT cBOd CTANAMPHHA XA-
paxTep M NPOUCXONMT MOHOTOHHO ¢ IJpeBANApyNuef Fonefi HWIKO-
TEMIBPATYPHOTC pa3pYLEeHEA, A HA KPHBOH OTRMrA 1) —UGHTDOB
{pEc.2,6, KpHBAA 2) OPHDOCT KOHIEHTDALMH RCAGRCTBHEE SAYBA~
T8 Vi -LUEHTpE, OCBOCORAGHHOTO ¢ IBr —ueHTpoB, HAYAHAGTCH
opR doxee HESKAX TeMnepaTypax. Jia odpasta o ROHNSHTpANEER
#ona 5 Moa.%3 [ Br —lieHTpH OOYTA OOJHOCTED [AIPYHEADTCH yXe B
HHAKOTEMIEDATYpHOM paftoHe oTmuwid - oroao I90 K {pro.2,s,
xpuBad 3). KoulenTpanas [, -UeHTpOB MO HONNTHBAEGT CYmecT-
BeHHOTO OpHpocTa (pHc.2,8, kpEeasg 2), 49TO odyc.nbmteno M-
70ff none#t I Br -UeHTPOB, PA3PYMADTMXCA TOCDPENCTHOM ASJOKA-~
1E3QURH Vi —-USHTpPOB, TeIUIoBOe paabymeune I, -uen‘i‘pon RPOKC--
XORAT yXe IpH Temnspatype 320 K, donee HUSKOR ,IeM y Lopas=
UOB C MeHLmeR KOHIeHTparm@eR #oga. - PaspyweHdn' 1. ,~IEHTDOR
COOTBATCTRYeT mMpoRAf nEr TOX o sarc¥vymom npg 320 K. C
YBEJHIOHMEM KOHOSHTpAIMA f#ofa KXo 20 Moi.% B odpasnye Haduo-
IamPcA TOMBKD [, -NEHTDH, HOTOpHe paspymerTes npH 240 K
(p#o.2,6, 1pEBag 4), : ’ '



- 74 -

Coek?p BHEpru# TeMVIQBOTO pAspyuendd I Br-g I; ~ROHTROR

IeagnbTaTH HOONSMORSHMA OIOQKTPA BHENrEA TAMIOBOTO
DRSDYUeHAA GMYROD SAYEATA METONOM (PARUACHHOTO TEPMOBH-
CBEeYABAHAA NpejoTawield Ha pao.d. Har mowasano B padoTe

= 3 KOHUEHT paun mbgﬁw.niu.ed..-
b ‘

-

- 400}
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:ZGBL_IO.S. e ta e
' ’ 1o E:B 0 Lored!
. P& C. 3 ﬁpamonnoe TGDMOEHCBEIRRANYS B (X ~[0A006
Xsayqends EpRerawior KBr-KI, goryuenmsx mpe 200 K¢

"8 ~ OOOKTD GPARUMOEHOTO TEPMOBUCBEYEBANMA; G — TeM—
RepLE™YpHAA BABHCHMOCTE cpepHefi pHOPTHE AKTHBAUME; B ~ ToM-

cnloau napula.u:bﬂoi BRCBRYAHIC CRATOCYMM
ltxpl!!a.ﬂ* Tclg
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[12], =a7 chexipa PAKUMOHEOTG TEPMOBHCBEUNBUHMA TDHCHN-
ASHHO COOTDETCTBYET JyHAUME pocipelelieHidd (IeHTDOB 3aXBaTa
N0 3HEDTHTT TeNNOBOTO DA3DyWLenud, LA KPKcTalsa KBr-KI

c ®HohueHToawei Zoma O, w0OX.y RU4DTRYHE B DY Uent—
poB  szxaata  (piac.d,a, KpkBarg I), KOPOQHZ COOTTETCTEYNT
TEnNOBOYY DASpYUeHAm [ BrT 0 I —USHTPOB € MAHCKYMEkU
neop AL npp 5CO 1 360 I cooTBETOTREMNC, TFHHUMA DACHpE=~
peaends [ Br - -UBHTSCR 0D SFEOIHAM  ImeeT MAKCLyL PR
0,74 2B ¥ HeORHEODOZKO YUMpPEeHa B CTODOHY CoIbLin sizprufls
ToviogaepHsd [, —-LeHTRaM  COOTBeTCTayeT BHEpDIE TelA0RorD
naspyueHta ¢ .awciesyisom ope 1,10 8B, TArE: HMeKUaR HEOD-
HOPUEHO® yudpeHie, HO B CTOPSHY iicHBIMX DHepTRils O yRETU-
QenMell KCHUIEHTpaud fvda mo o i <0 noli.i B COoKTRAaL SHeD-
Tull TENACBOIC LASLYUWeYHiA LehTLUB 32XRATa NOHRIASTCH BCETO
OMKH ILE C waxciywmoM npu 0,55 2B8. J[lOCKOMBKY LpH TAKUX
ACHUEHTPAUMAX #OXR OCHOBHHMAK MDIGECHHLM LEHTDAMI TIula Vy
aprsorea [, —uentpw {II) B uX TepuuuecKas CTACAIRHOUTH
yvermaaeTca fo 240 K, To, cnemomareasHo, seeprusg 0,55 9B
COOTEETCTBYET TElIOBOMYy padpyuwenni [, -ueHTpom, Tawma oG-
pasoM, 3HepTHA TEIJIOBOTO DASPYWSHMA [, ~IeHTPOB MMeeT ARa
asavenma: [,I5 u 0,55 3B, :

Occymuenme DeSYABTATOB

Weccnemopanse TepmuuecKol CTASWIHHOCTH JEeHTDOP TEIA
VI0K23a%0, YTO TeMIeDATYDA, DM KOTOPO# ODOECXONMT Ne-—
JoKaausauma VY —UeHTpa ¢ HPHMECHHX USHTDOR, CYLIEOTBEHEO
34BHCHT OT KOHLUEHTDAUMM BTOPOIQ fomonopqucxoro aHUOHA B
CMBDARHHX KDACTEUIAX. KDATHUOCKAA ROHUSATDAUMA HOZA, 0Opd
KOTODOR OPORCXOOAT AZMEHORRAS TOMLNOREX XAPAKTODHCTER NOHTPOE
THIOA Vi BCAOLCTBEE B3AUMOIE#CTRAA STHX NEHTDOB CO CMEMAH-
HOR! mMaTpuueR KpucTawia KBr-KI, ococraBiiaT okodo I Moxa.%.

lipa RoMueHTpAMA foma I MOV % DORHEAETCH TOMIEpATY-
Pa I2JIORARK3AIMK Vg_-ueﬂ_'rpos ¢ [ Br -ueETpOB, YTO OpOARNIG-
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8TCA B pOCTE KOHUEHTpanuM [, -LeHTPOB., V3eIMdéHUs KOHUEH-
TOAUAA JORA A0 5 MOR.% NPUBORMT X TOMy, 4TO IeTEpOsiepHHE
HEHWTpH paspymakres yxe nps 190 K. [loxa, opHaxo, HaroeH
MeXaHHaY HASHOTSMIEDaTYDHOTO paspymeHua IBr -uenTpon. [lpu
PTON Xe HOHMIeHTpauuu fiona Taxxe poeaxaeTcs X0 320 K Tem-
pep Typa paspyuedus I, -leHTPOBR.

Taxwi 00pazoM, HAUM DPeSyNAbTATH COBIAZAWT ¢ TelOIepa-
Typai padapyueHisd IBr =5 T, —USHTPOB, OpHBEJEHHHMH B Da-
doTe [5] B chydae GOJBLMX KOHUEHTpalA# #ofa, a B oIydze
MeJIHX HOHIEHTDALMH — ¢ DaHHywd %3 pacoTH [9],

‘Accnesonange (CHEXTPA SHEDCU# TSILIOBOT'Q paspyllehiy
LeHTPOB 3aXBATA NOKA3HBAET, 9T0 [ Br’ -yeHTpH mMWeXT 3Hepruw
TEILAOBCTO padpyuenat 0,73 3B, a [z -inentpe, B 3aBUCHMOGTH
OT HKOHUEHTpauws jopa, — AZpe aneprus: I,I5 # 0,50 sB. Eone
DpUHATH, YTO pAChpefeleHse BTOPOT'O AHMOHA B MATpHUIS KBr
MMEET CTATACTHSECKRE X2paxrep™, To BepOATHOOThH HAXOMIEHMUA
DTOPOTO KOHA HORA PO DTOPO} KOOPIMHAIMOHHON cfepe AHUOH=
HOJE OJOompeweTM npH HouuedHrpatMH 0,1 mon.% cocramiger
0,006, oro oanayaer, UTO I Br —UeHTpH B OCHOBHOM ABNARTCH
M30JUMPOBAKHEME K 3Hatuelxe aHeprad 0,73 sB cooTmeTcTByeT
FHEPTEA SeA0KANMBALME Vi —USHTpPA B PE3YILTATE DA3pHRA CBA-
K B monexﬁﬂe IBr~. Boswyuaiouwee -meficTBMe cocepmHero jona
H& JIOXAJBHH} ¥POBeHE, BE[QOATHO, HPOABIASTCA B DHIe HeOom-
HODOKHOTO YUMPEHMX B CAeKPpE BHEPTUft TEIOBOTG PABDYWEHHA
LieHTPOB 3aXBaTa. .

Buadexse omeprmz I,I5 8B, BOLOATHO, NG TOH XE LDH-
GHHE  MAMOCTH NOMUEHTDAUMY HOJA OTHOCHTCA K BHEDTHE Nei0-
RavlMaual Vg —UeHTpa ¢ Y3QJMDOBAHHHX HADHHX HOHOR ftong.Kax
YHE - OTMEGAN0CH, IJA KOHUGHTnausd 5 ¥ 20 M0n.%Z flofa OCHOB~-
HYD Q00 THPOUHHX LEHTDOB COCTABIANT TOMOSASDHHE [, ~UBH-
TpH [II]._ ORHAKD. B CHGKTDe SEeprER TEWIOBOI'0 PA3DYLEeHAH
sHeush#e I,I5 ®D OTCYTCTBYET, 4 WMesTCH suavenme (0,55 B
—(pu;.3.a,.xpnnue 2,3}« Uz Tex xe OPEADOCHIOK PABHOBEPO-

¥ Yo Opoma M Poma mMewT HeGOGILmON KoPPEUEGHT
COrperaui,  DOSTOMY pPAcCHpemeNskue #ofia B KpECTaLle K Br
OJR3KO K CTATHOTAIECKOMY s )
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ATHOTO . DACIDELEJNEHHS BTOPOI'0 SAHWOHE BEDOATHOCThH HAXOKAG-
HUY COCBIHMX HMOE.B flona Bo BTOpolt, TpeTeed wim wemBeprofi
KOOPIOTHAUMOHNOH cepe OTHOOHTEILHO CNHOTO W3 MOHOB MOJie—
xymu [; cocramismeT (0,22 @OpY KOHIEHTpauMz poma 5 mox.%.
9To o3HAUaeT, YIO BHAUMTEJBHAA NONA [, —N6HIPOB He ABIA-
oTCHA MSOAMpOBAHHON IIpPA paccuaTpUBdeMoff KOHUBHTpALMM o TR
[preyTcTBde MoHA ofa B OHpecTHooTH [ -UeHTpA, BEPOATHU,
MOXET C037IaTh YCIODHE MODBCHORA Y -leATpa ¢ L, -ueAtpe Ha
COCBIHAS AOHW Opoma B Moma ¢ odp .3oBangeM 1Br -nentia, Suep-
TAS AKTABAUAN PRCCMATDABASMOro nponecca cocrammder 0,55 sB.B
maipHepmeM Ve—~UEHTP MORET TePECHOYATH HA IDYTHS GEMEDH
#ona. -METpauds Vy~UeHTpa D0 COCTOAHAAM I;~[Br==1; aee
MOEET MLTE JO HOABASHMAA HRKOTOPO# BepC TTHOCTY TYHHAJILEHOIO
uepexoga B mapax {F -I Br‘} kum{ F-I;} ., cywscTBoBasuMe KO- ‘
TOPOTO OHA0 JoKA3aHo B padoTe [I3]. € pOCTOM KOHUEHTDALMA
flona B KpMCTALIEe pacTeT BEDOATHOCTH & 00pa’cBaHMA Oonee
OJMHHHX 1[6009eK A, CNeNoBATeNBRO, DacTeT BepOATHOCTH T¥H-
HEJBHOR pexomdmHausm c F —ienwTpaMm. SHATOHAT TACTOTHOTO
dawTopa, X2pAKTEDEIYMUET0 KHHETEKY OoTEMra I, —{I8HTPOE B
oexe TCJ,cooTeeTCTEyONEM paspyweHuo I, -[eHTDOB AIA EDHC-
TALIA C KOHUERTpauMe# #ioma 5 Mon.%, HAXONATCRA B Lpe-—
ne.na.x ID5 ¢™%, a pin Epacrania ¢ 20 Mom.g  jloma -
IO -101l o~ » TeBs NIpH SONEIMX KOHIERTDAMEAX ﬂona. "BBPOAT-
HOCTE Tj‘!ﬂ{BJH:HOH PEHOMGZAHANKM PaCToTs

BHBOTOUY

1. B xprotamiax KBr-KI sHeQIZM TILIOBOT'G paspyloHAR
H30JHDOBAHHEX [Br— H® Ip; -USHTPOBR DABHH COOTBETCTHEHHO
0,73 n I,I5 3B.

2. Termeparypa TeILIOBOTO paapymenﬂg—rm; {I@HTDOR :aa—'-
BUCHT OT KORUGHTPAUMM AONA B C POOTOM KOHUGHTDAUME CHEXA-
aTcg or 360 K BIR M30JMPOBAHHHX [BHTDOE X0 240 K B xpnc-
Taane K&r-Klc 20 Mot.? ioma.
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3. llepeckox Vi —UeaTpa ¢ I ~UEHTPA HA COCEJHNE HOHK
Br- # I~ ¢ o6pazopamem IBr—uEHTpA NDOMCXONAT ¢ SHepTHef
Temnopot arTEearmmm 0,50 8B.

4. B cuemawwux HpECTAMIAX KBr-KI mATpanad Vy-OeHT-
poB BOAMOXHA DO UenowkaMITI8r I ,,. ¢ mocaexyuue#
TYHHOHAEHO! jenomémMaoAeit ¢ F —UeHTDOM. )
| . ° ABTop EupaaeT OAArONAPHOCTE H.A.Tane 3a MEOTOYAG—
JOHHHE NECKYCCHEE K HOCTOSHHOS BHMMANEG K padoTe.
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CraTteA nocTynuna 2] mekadpa I977 ropa.
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A.0.Heuass, M, A.Pacoreen
JeHMHT pPaACKRH !exnonormecm MECTHATYT mM.JeHcopera

}H’f‘&-‘COT“‘\ﬂ;EPA'I“JH{Aﬂ BCILEC{A PATOMOM/HECLIEHIOM
AR METOR WCCHEROBAIMA PEKQUEHHAIMOHHLX IIPOLECCOB

YconeEopaHM CNEKTPARNBHE?, TEMIEDATyDHHE ¥ HOMNEHTDA-
OROHAHE SARACIIOCTH HMSROTehﬁlepaT]FDHOH BCMHIKA DA TROJHONTA~
recteHmme B EKpEeTanmax KCl-Ag JomyderH SMIROHYECRHE
YNaBHEHES NPOHEcCoB J0pMUDOBAMIA chmm, onpeneNcHA ONTH-
LATHHAA LIA TARHOL CHOTeMH KOHMIIEHTpalEd arc'rmaa-mpa, RHCHA-
3aHO HPENNONOXEeHNe 06 06pa3oBanmy B KCI-AQ OKOJOBRTHBATOD-
XV ~2eHTpoB. (renad BHEOR O DEDCUEKTWBHOCTY MCNOIR30BA—
HYA HEIKOTEMIIEDATYDHOH BCINEMA pPAMANIMEHECUCHIIAM JIA H23—

FUEHAS  peKOMOEHANKOHHEK IPOUECCOE B MeI0THO-TAT0 BTHEY
EpECTAILIAK .

EmerpeHEe®E

~ HesroTemiepaTypHad BCINUKA PAREOJIMEHEcTeRTHA( HTBPT)
otnar mena T.AMaxamsuenro B 1965 ropy [I). MeTomema moj-
TOTOBKM RCILUENM SAKJIDTAETCA B CAEXYINEM: KPHCTART BOSGYX-~
IAXMT RAOHWIMDYEUEM A3rydeHpmeMm npu 78 K, marpesapr no ompe—
Henemdofl TemmepaTypH M BHOBE oxiazzapmT po 78 K. Ipm nop-
TOpHOM OOMydeHul o0padorTaHdoro Taxiv o6pa3s’oM EPRACTALAR HA-
¢IYIAeTCA BO3PACTAHME BMXOLA CBOYEHHMA — BCIHIKA. MHTOHCHB-
HooTh HIEPN B MOMEHT ee BOSHHKHOBEHEA MOEET GOJes geM Ha
TOPANOR OPERHEATS MHTEHCHBHOCTE CT&SKOHADHOR JIDMEHECTIeHUNH.,
Heeneposarma HIRPN B pasmagrvy Rorcramoboodopax moxasamm,
gT0 BCOHMKA - B caMoll odmell GOpMyIHPOBRE - ARIASTCA CAGIC—
TBEAEM TEPMOSKTHREDOBANHOL'C NEDEPACHDENONEHEA IHPOR MexNy
MCMAHECIEHTHO HEAKTHRENMU U JIMITHECUENTHO AXTHBHMME JOBYD-
RaME B Oombay mooxemEEx |I-5).

B BacTosme# padoTe Ha npEMepe XOpOWO H3BecTHOR CHC-
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remst KCI-AQ DoxAmann BoamomHocTE HIBPH Kax MmeTorA RCGIenc—
PAMAA NpOOECCOB MATDANNM B peroMOHEAnER HocazTenell 3aphAna B
NeJ0THO-TAJIOAMHNY KPHECTRILIAY, .

00BeKTH ¥ MeTOREKA SRollepUMeHTa

Kpucranm KCL‘AQ BHUpaMABAN™ FE3 pacllaBa o0 MeTOIy
CrorGaprepa. Coib uepeX MOHORDUCTALINIAIME MDOXREpTATR
cOSIATLHOR OYBCTRe: MOJMBATEHTHHE HATHOHH SRCTPATADOBANE
M3 HACHNEHHOTO PONHOTO DaCTBOPA XIODHNA RA.AA NOCNE0Ba-
TeIpHO IEADEHINTHOKADCAIOROM p; G-ODTOOKCAXEEOMJIOM | 6],
ARMOHH-TOMONIOTE ¢ TUINPOKCHI-UORH YIAAANE OPONYCKOAMEM de—
pe3 pacliaP COTH OYAMERHOTC XYT0pa M XNOpHECTOTO Bomoporma(7,
CIACTHS OT RATACHOB-POMOJOTOB OCYMECTRAANACH ¢ IOMONED AR-
TABADOBANAHX yraelt (GAY), MOTADAIMPOBAHHHX COENHHEHBAMY
cypeMu [8,9]. ARTEBATOD BROIWIN B UKXTY B BEIS XNODHIA Ce-
sedpa,. KOHTEHTpAUFN AKTHBATODA ONpPENeNANR &HANRTHYECHH,

H
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400 j i| H H
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Puc. I. Cxema sKchepuMenTa 00 KocneRoBarmo HIBPI.
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BoBOyXIeHEEe MOHOKDMCTAJUIOB "OCYMECTRAAIA [ =9ACTHUAM,.
PAIMORSOTONEOTD KCTOTHMKA Sr¥%y 30 (¢ = 3200spr-c™ M9,
OcTaToyHoe namieHMe B padouel kamepe KPHOCTATA HE OpeBHMA-
no.I,0 Ma. Temmerarypa B nmamasone 78-650 K RoRTpommpoma-
Jach MenLKOHCTAHTAEOBOM Tepmonapoft ¢ TowxHooThm ~I K.

Cxema SKCOSDEMEHTA OpaBeneHa Ha pEc.l. [lepBOHAYATEL-
nag srcmoamwa (T, ) cocramnana 50 MAHYT, BpeMd NOBTODHOTO
odxyaenns (T} - 30 CeKyHZ. B KaxUCM LMl DEeTHCTPHPOBaA-
JECEH COSKTPH K FHTEHCHKBHOCTE cBeueRuA, (mudra ONpensJeHis

FHTEHCURHOCTE He NpemHmana 1%,
1

JKCIepMMeHTANRHHE DEe3yJABTATH

CUDeRTPH AKTWBATOPHON, paIMOJICMIHE CLEHIMA KDPUCTRIIOR
KCl-Ag (FVygee= 4,5 5B3) BO Bpemd BCIHNEE ¥ B DEXAME CTa-
OEOHADHOIC BO3OYXNEHMA HCNHOCTED HUeHTAuHH [2], MHTeHCHE-
HOGTH RX€ CBOYPHEA ODA NPOYAX DABHHX YCTOBUAX OMDeMenfeTc
TEMOSDATYPO OTXATA. THEOMYHAA BABACMMOCTD HHTEHCHBHOCTH
HTBPI oT TemmeraTypH OTEMTA (| ODHTeNEHA HA pAC.2 (CM.KpH-
syr I), rHoe ., — HHTEHCHPHOCTH CTAUMOHADHOZ HESROTemMuepa-
TYPHOH DARVOMOMEHECUEHIMA; [, = MAKCHMANBHAA MHTERCHBHOCTE:
HTBPJ na meppofl crammm otmura (aT~200-270 K); I - makch-
MAJIBHAA  JOITeHCHBHOCT: HTLPI Ha BTOpO? cTamue oOTXMIA
( AT~270-320 K). InpdepeHuEpoBande OO TeMOEpATYDe MOIBOJ-
er ¢ Joabuof oOODpemeJSHHOCTHD BHABHTE 0 KpajtHefl mepe Tpu
YADAKTEDHHX MHTepBara (kpmead 2 HA puc.2). HTBPI dopmupy-
eTcAd 3 o0xacTE TemuepaTyp T; > 200 K, nepBHii DOJORATEINBHHT
3KCTPEMYM DerHCTDHPYeTCA NpH Tuorc™=240 K, BTOpas cramm:
dopMEpOBAHAA BCIHNEM peasmayeTcd B OGIETH TeMuepaTy!
270-310 K ( Tugee™ 290 K) ® maxcEMyM ckopocTH Tymexma HTBF/
ODEXOIATOA HA Tygwe=™ 340 K, Har BEmEO #3 puc.2, HadmmpaeTc
IOpomAA ROPPENAUEA MexXIy ToMIOepATYDHOR 32BHCHMOCTLD MHTEH-
CEBHOCTH BCIHMNKE (KpEBaA 2) M TepMomMaHecneHIAeR RpHCTAN-
na - (RpEEcA 3), YWTO CAYXAT NOATBEPXICHEEM IDPOJIOECHHOIQ T
[I,2] r2xamuama HTBPI.
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P g e, 2, MHTErpansHad A guhdeDcHUMATREHAA 32BUCKHMOC-
T¥ MHTeHCHMBHOCTeit HTBPJ OT TeimiepaTypH HacTUHOTO O AMra
xpucranta KC!-Ag {coormercreetsio xpmewe I u 2); TepMomt-
:pegmpanne KCl-Aq , ofnyuesmoro opm 78 { B momoce ¢ hV =
= 2,3 aR (xpumad 3); HedsoTepMmusecxad petaxcanud P Ve -
IBHTPOB 00 jmamsum I17] (kpupas 4).

CremyeT OTMETHTIE, YTO NPH YBeRYeHMA KOHUERTPATEA
sepelpa  3RCTPEMYMH nmﬁﬁepem@mnnﬁ Kp#Boft, paPHO Rakr H
JARCHMYMH  TEDMOTDMUHECHFHUMMA, 3ISKOHOMEDHO CHBMTCANTCA R
MIKOTEMIIEPATYDHYD OGIACTE, JToT »fbexT cpAzan, DO-BRIEMO-
¥y, C KOHIeHTpPAIAOHHO-KOHTPOJNEDYAMHME NTDOIECCAMA CMemeHER
ASORANMAI0BARHHY, FHPOK Do pemeTke [10,II]. .

fipro pupaxennuft nepeTHC HA WRIROTEMIEPATYDHOM {poATe
sapacemocT® [-f(T;) Hadmmazcn Bo BCex HecAeXyemux OG-
pasnax, Ilo Mope yeeAMdeHHA KOHUEHTPALRA cepedpa HHTEHCAB-
HOCTH BOIMWKE He DepBo#t cTamms ormara ( [) MOHOTOEHO BOS~-
pactaer (wxpuead I s pmo.3,2). 3aBHECAMOCTL MRRCAMANBHOR
mrTeRcRBROCTE HTBPI- (I,) oT comepr HuA BRTUBATODA AMEET
gonee crom dft xapanTep (Rpwpad 2 Ra prc.3,a). '
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P ® ¢. 3. HomueHTpaua-

OHMNE 3OPRCEMOCTH MATEHCHBR-
Hooreh HTBPN #a nepmok & bTo-~
po# cranmAx orxmra (CooTBeTC-
TReHHO RpEmEe 1.8 B 2,a); sa-
mmcawocra Ln{I/I,)-f(r)

Ba meppoRt {Kpweasa 1,6} ¥ pTO-
pop (mprmar  2,0) CTanRIx
OTXNTA ., :

I-Texp{K ri-A},

I2=Ioelxp{K2r‘i*)\2} 1

Ha peo,3,0 DpuBensHH
ROAUEHTRSIROHERE BABHCHMOC—
TR KO3PUIMEHTOR ROIHIKH B
BoXyIoTap KIMETe CItHX  KOOpIH-
natax: I,/0, (xpmeam 1) =
I1,/1; (mpusan 2). Jocroapxy
nponecosd HmmHel HORM3RUAR
AKTRBATODA, DODHBOIATME K
QOIRAHAL LEHTROR peROMIMHA~
nue (Ag:'), Tar miu wmaue
CBASAHE ¢ OPOOTPAHOTBEHHHNM
nepeMemerdaM THPOK, ROHIEH-
TpEUH® cepedpa yHOOHEe BH—
DARATE deped MMHelHe Dapa-
MOTDH  RANIDAMED, H8pas Cpef-
HECTATHECTHICCROE DACCTOMHAS
vexmy Ag-momamm ( ;). Be-
AMgEHA T; PACCIETHRANACE B
DpefnosoxeRAN  XAOTATHOCTH
pacupenescEEA  OpPAMECE 0o
pedierre [I2 : 1 = C,554 N™¥°
rie N — AHAJMTHYECKE OIpe-
HeAeHHAA KoHmeHTpamest Ag"
(em=3), Oonygenste SaBHCA-
mocTR (nil/I.)-firi) (em,
pEc,3} X0DOUG ANMpOKCAMEpY~
DreAd BHDATRHKEM: '

(D
(2)

Tne K; ¥ A{ - smUOMDHISCREE KORCTAHTH,

CregyeT UOAYEPRAYTE,
PRCIADAMERTH

YTO PETHCTPADYEMHE ‘B YCJIOBEAX
(T,=50 wert) Benswmmrw T, m [,

npeneslbRHe

ﬁnﬂ IAREOR CHCTEMH R NaThHe#nies yBoNEYeHEAS RO3E TDeIBADE-
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Puc. 4. DGapmcemocTs £, (mpamas I) & £, (kpmsas 2)
)T ROHUEHTDAUMH AKTHB2TOPA,

e,

reABHOTO OGMY4eHEA He OPHBOLET K HOFACTAHMD HHTEACHBHOCTH
SOIHKH, '

OdpadoTRa SKCOEDMMEHRTANLHEE RPEBHX B aPPEHAYCOBMX
toopmanatax (InI-f (I/KT) DO3BQINST OODENENETH TAX HASH—
;MeMHe KAAyuMecAd oSHepPHM TepMEmmseRol aKTHBAIIH NpOGecea
HOPDMADOBAHPA BCIHIHA: £, B RATEOHRO® . TeMIepaTyp AT,=200-
270 X (mepead crajed dopmapopasssy ETBPI) ® £, B xeanasose
AT,~270-320 K (propand cranmt ). Commeranicdwe pesyNLTATOR,
TOAY9EHHHX Il KPHCTR/UIOB ¢ PANIEEIEN COJNCpEARNeM cepedpa,
ToKAasaN0, WTO £, OPAKTAIECKE He IMBACAT OT KOHUEHT AN
aRrapaTopa (Kpusad 2 A pAc.4); 8 £, aaPWCAT, B BeckMa CHEB-
Ho (mpmpest T Ha puc.4).
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. - (Q0cymperde pesyNeTATCB

Hoxmoe copnmamerme crewTpa HTBPA ( h,,..= 4,5 sB) co
COeRTPOM BHYTTULEHTPOBOTY CBedeRuA AQ™, a rTawme ToT (axrT,
YTO BOMAXA (ACNTIASTCA He TONBRO IDH BOSOYREEHHA BHCOKO-
SHEpreTIecKD) panasuAeil, HC A MDA 3aCSETKE B F= JUIA & ~10-
N0C8 UpeRBADATENEHO OGpAGOTRRHHX Kpucwanﬂog[ 2}, NO3BOAADT
OPOATOKCRETE, TT0 JETHCTDEDYEMOE BO BDEMA  BCIHIKY CBede-
HA® - HTO JuMAHECHeHIs AQ’-MOHOB, BOGHAKARMAA KAK DE3YNb-
TAT DPEROMOEHAUMM BJERTpOHCB ¢ Aq' -UeHTpAME.

OcrOEROE cTamueitr SopmupopanuA  HTBPJ, kax »To Oiao
TorRAZAHO B padoTax [I,2], ABRAAETCA TEOMOZKTABNDOBAHHAA ne-
pECAN¥A JXHpOY, 33lCEeHHNX B DemeTKe B Dpotlecce NerBoro
AASKOTEMIEDATY DROT'0 BOACYRISHKS %pHCcTALld, HA AOHH AKTHABA~
TOpA, OOTHACHG COmenpuHATON Momenu, 3 <ClL-AQ neroxanmao-
BaHHHE THDKA NPeRMymecTBeHHO B3auMOALRCTEYBT C AQe m Ag' -
meditpame [I3,I4]. Kpome rore, He ¥cxMmgeda, HO MeHee BEpo-
ATHA DEXROMCHHAIEA [EHDOK C F ~UeHTDAMA § HOXOHTDOJMDYEMHMA
UDMMecHHMd BRIGYEHMAMA, PexomGuHANNT TOXBIEHEX V(~UeHTpOR
¢ Ag’ CONPOROENAGTCH WHTEHCHBHOM Te[PMONXMEHECUEHIAe! ©
MERCEMYMOM LOJIGCH 43JXyweHHA Op 2,3 2B [15]. CremcTRASM
BIAMMOTERCTBEA JHDOK © Ag'me-rcﬂ Terepalpa Ag“—uenfrpon.
MMeHHO 5TEM OCCTOATENBCTBOM. A 0SYyCIORIEHZ AHOMATHLHO BHCO—
EAA WHTEHCABHOCTE ARTHBATODHOE (MV g .= 4,5 5B) pannofmMA-
HECUEHUAR [ODR LDOBTOPHOM HEIKOTEMIEDATYDHOM BO3CYXIEHEA
RPHCTA/LTA HOHASEDYRUWMM HRTydeHuem (Benmumiz), [pr mpowmx
PABHHX YOIOBRIX EHTEHCHBHOCTE pPANNOMOMEHECHEHIRA ABIAETCA
¥epoRl ROHHEHTDALLY AXKYMYIMDOBAT HHX .f-‘\gz'—HEHTpOB. B sroM
cryuae sapycmMocT - (7,) oTpamaeT MaveHEHMe KOMUGETpA-
olsi .} Ag“a nponecce OTEETa, Hasanocs Os, Buxon HTBPR ros-
1eH  JOCTATATH MAKCHMAJIBHCTC 3HAYERWA B 06/macTH TEMIepaTyn
deNORATE3AUMA V¢ —[IEHTDPOB, 9 SHEPrAA  axTHEAUAK Npouecca
IOTEHE  cCOOTBETCTHBOBATL DHTATLORE PEODREHTANAOHHOTO IBEEE-
rAa mspor (0,53 3B [I6)).

J0paTEMCA K BKCOEpAMEHTANBHHM JAHHHM, HanGoice npo—
METATENLHEN AATARTAT TOT PAKT, YTO VAKCAANBRCA [PApPALEHAS
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[raes (A& ZHAWKT, B CRA3M ¢ BUEGHINOTEHMHEN, W MOHURHTPANUN
Agz’—ue‘}'rpma) HafTANACTOH He B O0A3CTH HenowurRsames Ve -
NeHTEOB, 4 T0M 30.16% BHcOHUX TemUspaTypax (cu,xpmue 1,2
Ha puc.23). FCTeCTReNHO IONYCTUTE, 9TO B KDHCTALIR  CyMeCcT-
BYXT, HKpoMe Ag*, MHEE NOBYUKE, KOHKYQUDYHUKE ¢ AQ~iigHRTpA-
MY B 3axXBaTe ITHPOK.

TewnepaTyna Da3pyTeEMA COOTBETCTBYXMHX MTDOUHUY UeH-
TpOB ~ 280-290 K {cw.xpHByn 2 Ha prc.2). TaXuid J0BYUIRAMM,
B NPRHLMIEe, MOIYT ARIATHLCA OPYMECHHE HOHH AL COOCTBEHHHE
TOURYHHE JeheHTH KDKCTAMAWIECKO! GTDYKTYDH. LOLOTh3YENHE
METOIH OUMCTKYM 1 Pe3YNETATL AHANN3A DO3BOART TaDAHTIPO-
BaTh OCTATOMIOR COMEPRAHKC ODMMecel B KDUCTAMIG: IO TAKe-
miv vetantad - & I07Y Mox.%, DO aHROHAM-TOMONOTAM -
£ " MON.% M O KATFOHAM-TOMONOTAM ~ £ IG“3 von. %, Tepro-~
IMHAMMUECHI DABHOBECHAR KOHUSHTpanuA XedexToB LloTTERR 3Ha-
qATENBHG HIKE KOHLCHTDAOUA AKTYBATOpA, & DOIVIOMeHREad Josa
TAKOBA, WYIC BHXOI KATRAOHHHX ZedexToB UpeHKend (ec/n: oHH
CO3OAnTCA DAIKAUMOHHHM MOyTeM) noMieH OHTER HiugTowxo man, C
rpyToli  cropoHu, mHrencusHocTs HTBPX Ha mepsofi (I,) cramnu
OTR¥IA ONHOSHAYHO ONPEIEJAETCA KOHUeHTpAlUKel BREIEHHOIO
cepedpa {(oM,KDABY® I Ha puc.3).

TakuM 00pABOM, aHANIM3 3KCOODAMEHTANEHHX DE3YALTATOB
ODUBONMT K [ADATOKCATLHOMY, Hafnepnuﬂ BITMAL, B3aX0UEHUR:
B KpHCTannax, JerdpoBaHuyX cepedpoM, "HeaxImpaTopHoh" xo-
Byuxoit AmrAeTcH Ag'—ﬂox. YyMTHRAA METONNKY SHKCNENMMEeHTa
(peruncrprpoBanachk MHTERCMBHOCTE  JRMUHeCHeHIMY Ag*—ueﬂTpug),
HaOmenaeMat s@hexT MORHO OSBACHATL CUIEIyRMAM 00pa30OM: 34—
XBAEHHHE QRTHBATOPOM INDRE MOTYT MIA MOHE3EDOBATL AQ" ,mm:
JORANK30BATHCR HA Gnmmajiumx R cepedpy AHKORAaX, [prueM co-

J0CTABNSHAS DKCMEDAMEHTANBHHX 3JABMCEMOCTE# ¢ [AHHEME 0O
wem3oTepmaecRol perakcanuE P V. -GeETROB (CM.KDEEYD 4
Ha pac.2 [I7]). mosparTeT NPeNNONCRETH, YTO JORAIA3OBAHHHE
¥ cepeGpa IHMPRA COXpARALT CTPYRTYDY Cl,-mouor® Mmom cz0-
x B srcmepmMenTax [yura KGOOMLICBANMCE XpACTANLIN £
Gonee BHCORKOH xomusHTpauwel arTEBATOPR, TTO, HU-BKIEMOHW&

K ApnAetcd NPRIARCY HEKOTOPOre HECOOTRETCTBEA RDEBHX I &
(em.prc.2), . :
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BaM®, IIDH .OTRUTS. od:rj,rqemmx KPICTALUIOR KCL—.‘\Q BOSMOXKHO 00—
pasopanme V, (Ag')-uenrpos (cM.Taxme (4]), ¥ BepOATHOCTE
KX o0pa=20BaHpEi TeM 6omMbme, UeM COJNblle DACCTOSHAE OT MecTa
ABTOMOKAIMBAIME JHDXE 1o OamEajmero Ag'-moEa (em,rpuByR 1
#a pze.d).

Cem daxr cymecrmomanya Vi (AQ®)-meHTpoB yrasHBaer,
C-BHLEMOMY, A To, YTC xoamsaumd axrmeartopa "cmusy" ocy-
ISCTRUIETCH ¢ NDEOroleHHen sHeDreTMieckoro dapneng, Ho ec-
A% CYMTATE, KAK BTC DPHHATO, 9TO JBMXEHHE NTHDOK peaIusyeT—
CA myTeM peopueHTAmMM Vi -UIEHTpa (a ¢ TOUKM 3pEHHAA IHepre—
TERY 3TO OBHAYAEST, (YTO NOJOKEHWe YypoBHA \/y -HeHTpa B 3a-
ODemeHHOY 30He He MeHA&TCA), TO OOBACHUTE SHepreTHYecKmit
4AIpeT Ha HepeHoc SAGKTPOHA B mape { AQ'- Vi ) emBa ¥ BOSMOXHO

Bonee LI0MOTECDEOH ,C TOYKY 2DeHVA MHTEDODeTAUMM B3KC-
O DUMERTANR! [ N2IilHX, RO-BEOMMOMY, ABAAETCA MONENs, Ipef-
noueHAaA T pad6eTe [I8]. B pamxax oToff MOEENN NOMyCTHMO
OPENCTaBI~iA. ©f sHEDTEeTHMYeCKOM CLEKTDEe IeJIOKATA3CBAHHHX
THpox, T.9. OpeROonzraeTed, ITO Op4 HATpeBe KpHCTAlIAa Npo-
MCXOEAT DA2pHS  cwisg B V. ~leHTpe, MHDKA BHODACHBAETCA B
OJCJAAPEYR 0LV, 5aved TEPMOIASYSTCA H BHOBR ocﬁpaayer\{( -
meaTy B T.X. .

H\pe,; 1ATICMET  MONEeNh He DDOTHBODEYMT JIAL 2pATYDHHM
IaFnRf, A Ka®  afcoDCOWOHRHE ¥ pAIOCTIeKTDOCKOIHIYeCKHE
pavepenkd [I2,I5] NMORABHBALT JMML, YTO YMEHBUEHWAE KOHIEH—
TRAWEA Vy -UEHTEOB COLUPOBOEIAETCA DOCTOM KOHII@HTpAIMH Age'
HEO PBORCE€ He OYEeBHIHO, YTO MOHE3aUUA OCYmeCTB/IASTCA HMEHHO
AXCAATHO-DeIAKCHPOTAHHEME NHpDKAMA, HANDOTHMB, pesyibTaTH
pador [27;21] mONTBepRIANT BHCKA3AHHOE BWME NpeMIOJOXEHEE
0 BOBMCEHOCTE CYm¢ JTROBSHMA V., (AQ') ~uentpos. Tak, B [20]
ZCX&53aH0, 970 B CHCTE 18 KCl-AgQ jaxe 0pH BR,TPEIHTPOBOM
BOSOyRAeHMA AQ ~MOHA MMeeTCd 3HAUATENBHAL BOPOATHNCTE Jie-
AORATH3ANNAR JEPKA © Ag HA BHAOHHC® OKpyXeHse, T.e, K Ha
EDONect saxparTa XHpOE cepedpoM, DO-BHNFMOMY , HAKJIATHEANT-
&7 OrpaR¥deEEd, Bonee TOTO, CynAd o ganeEm [2I], Monexy—
nApEEf Mon (1), MoXeT JORAM30BATLCH O3 E3MEHEHEd 3apamo-
BOT'O 0OCTORAKS FR HedOCDeICTBeHHOW OAM30CTH OT ropasmo Go-
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nee effeRTABHOTO, Yeu AQ’, KOHODA BAERTDOHOB ~ Au’_geuTpa.

AMaIH3 Pely i sTATOB, HPEACTABNCHHHMX Ha pHC.4, HO3BO-
AA6T CHENATL BHBOX O TOM, WTO MEXAARSMY OCDAIOBAHWA Ag” -
4eHTPOB , HA NepBoft ¥ BYopolt CTAAMAX OTENIA QOWHOAMEAALHO
ATHWH, O USM CBAIATERBCTPYST JADHH XapAKTED 3ARMCIMOC
reft £, A €, OT RWOHUCHTDANAHA ARTHBATORA {CM.COC™BETCTBEHHO
ppApte I ¥ 2 HA puo.4). Chnemyet mogTepRMyTH, UTO HAalAeHHUe
penEHd €, M €, He ARAHYYCA DHETWANK AXTUBaide B odue-
MpEHATOM TIPENCTABMNGHAM, TAK KAK ¢ TOGRM 3INEIBIA TEPMONMHAR~
MERE DRCCMATDHBASMHE NDOUEOC CYHECTREHHO HeDABHORECOH.

Tenepr paccmoTpEM, KAKYD AHPOPMAITND MOXHO TOJYUHATH C
novoms  HTBFI o pDpoueccax eaxsata FHPOK TpY TEMOeDATYDS
Hie TEMIEPATYDH aBTonoXanrn3aune,. (4eBMOHO, YTO BCIOMRKA HE-
gymer vadnmuarsed ( I[/I,= I) B ToM caAydme,ROTRA BCe IMDRA,
COo3faEnHe ODK MePBOM HABKOTEMIEDATYDHOM masmenu ol jaa-
a5, 3RXEBATATCA ARTARATODOM, o0paaya Ag -neATe (He3nBA-
CEAMD OT TOr0, K2K OCYymesTRIseTcH 3axear), OCpATAMCE X BH-

paxeassm (1) m (2) (cwm.pmc,3), W3 smemepswemta onexyer,
910

Kp=R3 5 ApK Ry, e
“ge Ro= (I4£1) R - paccrosmme memyy Grmafmem Aq’-Eomam,
npa KoTopom I,:I -I,:T, =1, Yamrumag, wro K,:K,;=2,
JarEmem ypasneum {I) & (2) » Goxee maraAmHOR rl)opue:

r _ .
I-Ioup{-’— *-L—I)} , &)
I I, exp{ 1 } ‘ g ( 4)
MTIApATecRAd ROHCTAHTA R, mMeer msnecnl IpOSpA IHH A
IMHCA: eCHH. JHDKS DORNAETCH HA paccmﬂm & 7 A or Agtso-
HA, TO OF1 YXe He MORET C(aMO3aXBaTHRATLGH B DemeTRe, & O
BeDOATHOCTED, pPABAOR ENRHANE, . JRBAY FETCH HA ERTEBATOPS,

HAHMA c10BaMR, cepedno 3AXPATHBACST REpENAKCEPOBANNHe XHDKE
3 OOMACTHM RPKCTANUER, OrpaHfmyerHoR Pp.reefl anmonnof opepok
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£ 1 e. 5. KoHnewrpauyoHEHe 3aBACAMOCTY. BHXOJNA CTa—
OAGHADHOK  DEIMOLOMMHechermui  wpucTanmes KCL-Agopr 78 K
‘xprmas I) w 300 K (wpmuan 2). TiPOM IMOKA3GHE DACYET-
MHE KpuB#a. JasbiHe A2 HODMEDOBAHG MO HHTEHCKEHOCTH,

[

DAITYLON YR L - wemnommoe paccrosHme), Ho ecnM »To Tax,
PO HAELCTERLIOTOA  BGSHORHOCTH OpencrasaTh BRI KOHIICHTpA-
CRoHHNY  DABRNMCINOCTH  BHXOIA pajdoiMHecHeROAE npeE 78 K.
IefloTesTersue, pas IHOKA  AKUeTTAPTRTCH Ag TOJH:KO ¢ 30
ONA7AATNX AHWOHOB, TO wbemy_wourb DGpd:BOBﬂH]IH Ag Joume—
Ha OETH HPONOPTES HAMT-HA BepOATHOCTE TOTO, WTO JHDRA CO3fA—
ETCR HA PACATORHUW £ 7 A or woma arr#eaTOpa, WIM BEDOAT-
HOCTH TODG, ¥TO dmmanma An '—EOHH PACOOACKEHH HA DACCTOA-
uny e ~oxce I4 A. Tip# CTATRCTEHYECKE DABHOBEDOSTHOM DAC—
upele..eHAM AKTHBATODS B DelieTRe WACTHOCTL BEDOSTHOCTHE HA-
TZ Gamvalimero cocefa HA paccTossm® R, sammmercs [12.22]:
Wir:45RE Nexp{-4/3TRINT- (5)
HaK BKEHO H3 pHEC,S5 (KpEBad I), SRCHEDEMEHTEIbHAR 3ABECK-
WOCTh BHXONA HESEOTEMIEPATYPHOR PAZMOINMADBCUEHIAN OT KOR—
TNeHTpANME aKTHBATOPA AOCTATOUHO XOPOMO ONMCHBASTCA BHpAXE-

Huer: ) o
i Toe kW), o (e}
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C noyToi c'l*opcm:h;,3 HCIQIE3YA  GASY.GHe SHAUSHWA JADLNETROB
( RA=I-I0TFY o™}, nonydenwys KDUBYR YARETCH &IMIDORS M-
poBaATE M O [MOMONLE EHOOKC KCOONLAYSMOTO Na’oxAHEeTdIrCKODo
ypaBHeHEA |[23] :

[i 'e»aoNJ. 7
HeoGxomm:0cTs BuCODA MeXIV sHpazanmanm (6) » (7) mmrreron
ODOCPAKEHIAMY |, TOPAAA0 C0kse DTyJoWma, Fen ONpeIATenne
AHANMATHIECKOH MOPMH  aIpnoxciMamuy, COpPUATLHG Xe 3TE BHDA-
REHMS OTJIMII0TCA Ted, 970 B OmioM omvyae {7) T, acr:urroTh-
qeCKR CTpeMPTCA K K, , a B InyTom (6) — 3aBLcur0CTh EMeeT
MONORATENBHHIT SKCTpeMyM, l[loatory choparerntmBocTs TO mIM
KHOE THIOOTe3H, B INMHUIE, MOEHO GiUl0 G DOLTBELOMNTE De-
aymTaTanm UCCNEeN0BAHRA 33BKCIMOCTE BTHoRTEBHOCTH. 0Cpa3d—
BaHIA Ag ~2iTPoR (BHXON2 pandoIMItHeouesuMu) B CON2E WE-
DOKOM ERTeDBade KOUNEHTpanui, X comatenimw), yweuohedHe TH-
TeHCUBHOCTHM DaTyoViksvHecUsHOMI, B COOTRETCTHLA ¢ {6), mo-
FeT CHTE ROCTMIHYTO JAIL Opi N> 7- IOL“. a [pA STAX KOHOSH—
TpAUAAX KapTEHA OyieT CYLECTBEHHO OCIORHATHCN hrerTamy
arperalif.. arTieaTopa, UWOEHO JIls HANEATHCA, Y970 CHUTyauma
OKAReTCA Cojnee GrarorpusTHof maA usomopdHold cuzeTemd Na C{—Ag,
B EOTADOf, MO mMeomuMcA JanHamm (241, sddexTisHOCTH "COOR-
paHMA" JHPOR cepedpor TOpA3NO BHiE,

I BacTosmee Bpemd OCHOBHMM (HO KGCBEHHMM IO CYTE)
JOBOIOM, DOATBEPREATHM KODPEKTHOCTE BHPEREHIH (6) mnaA
KCI-AQ , fABjAETCA 3ABECIMOCTDH EHTCHCHUBIOCTE DARUOMNMIHEC-.
RHLMK OT KOHUeHTpaumd cepecpa mp 300 K (xpmead 2 Ha puc,.5)
JKeMepYMeATANBHAA KpPABAH M P oTOM Cilydas XOpOUO OMECHBAGT~
cA ypaBHeEdeM (6), ecam OpMHATE R, = (64%1) i

[Opy aHankse pesyIbTATOB BO3HMKAET DA HDUHIANVATBLIHX
BOMPOCOB: KAK GIeIyeT TPAKTOEATH R, , TeM 0SYCIORIEHRG KOH~
UeHTDAUACHHACE TYWeHWe pAIMOMMMMECCUEHIRA, Hakof duamyecxmd

CMHCH mdeeT INOKA3ATEeNs AKCOOHeHTH B (3) ¥ t.m. TaxsM olpa-
30M, TOTYUeHMHE IAHIHe 3aCTARMADT KPATHYECHM aHANHM3APOBATH .

AJOREBUMACH KOHUANIMHA M Ter cavHM CTAMYJUDYLT passaTHe du-

SMRO-MIECKUX MpencTannelyit 0 Opupcie DRIUAITAONHHX SBIE-
ot B WOHHHX KDACTALIAX.
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3aKAopdeHMNes

Dposerenyutt B HacTosgc# padore &HAAWE pe3YALTATOR
yRasuhaeT Ra To, 4rto HTBPI - omuH M3 uandonee NpocTHX (B
BKCIEDHMEHTAALHOM OTHOWEHUH) W MHPOpMaTHBHEYX METOROB HC—
CAEMOBAHMA DEKOMOHHA (MOBHHX [pOLIeCcCoB, ‘

I. Hconexosanre 9aBHCHMOOTH I,.gpy+f(T;) maeT pos-
MOXMOCTL ONPEJIENATEH XAPARTEDHOTHRM FHpOTHHY NORYTEX (T.oxe,
£ ) ¥ KoceeHHO cymuThL 00 KX OpHpOZe. B OT/IRUAE OT BPYTHX
metogrx, HIBF]l mo3BoAAdeT KeTEKTRpOBATH JOAYHKK naxe B TOM
aTy9as, ROTHA COOTRAETCTBYIMMA HEHTPH HENAPAMATHETHH R Off-
THIeCKH HEaKTHBHM,

2, HTBP] no3posAeT NPOCTO M HANERHO ONpene’ATh KpA-
THIeCROE DAcCTOAHHE MeXny OiaexaftnmMpr  HoHaMm gaRTBATOpA
{ONTEMATEHYD .MOHIIBHTDAUMD), NPH KOTOPOM OCYWECTRIAETCH
floyHoe .oadnpanne' HepeXaKCHpOBAHHNX HHPOK HA Ag* ~lieHTpd. B
KCII-Ag R,= (I4%I) k. Hecommuenmoe npesguecTro HTBPI nepex
APYTHMM METOREHAMA B TAHKCI'C pONa MCCJSNOBAHNAX 3AKMDY3ETCH
B TOM, 9TC 3HAYeHWe pamMyca cfepd 3axsaTa MOXET CHTEH NONYy-
qeHO n;v'rer.f SRCTPANQULANEA SKCHEPHMMERTANEHHEX JAHHWX M3 06—
JACTA MAJNX KomueHTpaush,rre a@derTd arperalld MAIOBEDOATHH.

B gremyome® paGoTe OYEYT DASCCMOTDEIH pe3yabTaATH HOo-—
CNefOBAHMA TeDMOJIMMEHE CLIEANRM KDACTANIOBR B MOCTEBCIHE THOM
pexEMe,
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L] 'i\ B
B E.Tar:w
X RuMpyecKal faxgrerer JIY Em latoa OTYYRR
Mockoeckaid TocynapoTBesuuil YERBeDCETer mM.Y,B,JleMoHOCOBA

BIMAHAE TTPCLMHAANY HA XEG LWHECI S TP PACTBORSHMH
' ORMYHEIHEY IMEROHEC-TAIGAIRYY XPHCTARIGB

PaccMoTper MeXaHUsM XOMITOMNECHeHIA! HPE DPACTBOpPe-
HHR OORY9ISHELX HELCUHO-TANYATHNK COBIARSHZA 4 YOTAHOBRAEHC
CYyWBCTDOEHOL EI&MHME M4 OTOT MEX&HA3IM HE TOORKO CBOACTB
TBEDLOTO BEUeCTEA B DACTBODATENA,HC % YCIGBAA DAacTRODeHUA,
Onatads ®eTOHYKA OKCIEDUMSHTOB ODZ DACTBODRHAR WENOTHQ-Ta-
AOATEHX coefRHeRdE cnocodoM BLRALAMIBrsss LECKA. B coormer—
CTBAK € ODABELSHIHMH TEODETUYECKAMM Dacderamit OCHADYEBRO,
9TO RB23UCTAUACHADAWA TDORMM DACTEIDPEHAR VCTRHABAXKBROTOR
mprdamaaransAo gepes [0 © mocrd mavana pactsopedsd. Hora-
38Ha BOIMORHOCTE UCCIENOBAHAR 1) MeXaHu3IMA MeMmIPMAReCHOH~
UAR TyTeM A3MEHEHWS TATPONPEAMARR DICTEODGHAR, 2) NpOnNsc-
Ca DACTBODSHAA TBEDIHX EENeCTRB ¢ OOMOWBLD XemuImAHecHeR-
nan, 00HaDy£cH0, UTO CEEUOCYMMA M RBHTEACHBANCTE XSMAJIOMA-
HeCUSANAR OGAYYEHHOTO XJOPACTOTO HATDAA PACTYT ¢ yBEJRYd-
HHEM CKODOCTZ PACTBODEHAHA,

Brenerene

Isfq pemeHHA MECTHX MPOSAeM PATAAUACKACR [HARMER THAL-
I0TO Texa, B TOM YACAS A XA CO3XAHMA DANHALEOHHO-CTOMRRX
MATEDMANOR, HeoOXONAMH HOBHE METORH MCCISNDRAARA, 2T0 R
MeDEY® OdYGPaIP MOKHO CKa3aTh O CNOCO0AY BHAPRJEHEA B TEBOD-
nux BemecTeex (TB) panmansomuuy xedtextor (PI) donpmax ROR--
peRTpaukit, JlepCOSKTAPHNMR IAA TAKOR LeJR APAAKTCA XAMRIE(-
KR8 MOTOHH,CCHOBAAENE AR DACTBOpeRER odnytednoro TB [I-44,
986T0 COOPORORIAEMOM ThMARecnedTef . Hannult adderT own or-
KDHT ewe B KoHze npomroTo mera (1895 rom) (5], a cmcrewa-
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THIECKOE  MCCAeZOBAHME JRMKHECUILINM NPH PACTBOPEHKM HATA-
JIOCh TOABKO B 60-X TOIAX Hawero Beka {CMoHAalp., (6,7)7.
Tenesr 10RKO yxe CcukTarh, IO CBOPCTBO, OIMCIHHOE B AUTe-
paType NOX Ha3BamMel "Xerumosevecuenuwd" [7], “"akeanove-
necuern” (3] M “mncamuHecuend" [4], npucyme mmorvm
KpICTLINGEGHMNY HEOPTAHIHECKIM M OPCAHKISCH BEHsCTBAM,
cogepxauuts Pll. XemaTliwiiecUeHIMA npu pacTeopeHmy (al) sa-
pucutT of: I) cpoficts B, <) CBOHCTD pacTBopuTeast & 3) yc-
JOBMI; pacTBOpeHM: . iHoTHMe padoTd DOCBAWSHE DesynwntaTam Mc-
cienopaHu X B 3aBACHMOCTH OT cBoiCTB TB ! pacTBOpHTENS
(cida ,21aNp. , ['?-IE]), OJHAKG AHKDOPMALEK O B/LMAHMY yCJIOBI
pacTBOpeHwsi HAa X rMmoKa He iMeeTcsl. JlavHwe , TOJy4HeHHHe OpU
ACLONHI0BALMY DA3NUYHEX METONMK PACTBODEHWA LiH MCCIELOBA-
Wit KuHeTxst XI, HOGHT NMpoTMBOpeuMBHE xapakTep [10,13),
YTO OCATBEDHIAET HEOGXONMMOCTEL KOHTUONA TUIDOXMHAMUKE pac-—
TBOpEHMs, LESED NPOBEeNeHHHX Hani uccxe,ﬁosaﬂuﬁ HABALOGCH M3—
Yieh#e BIMAHMA YCAOBAE pacTBOpeitia ha K.

TugpopudaMmuka pacTBOpEHMA M meXaluawm Xl
?

Pacreoperue TD npepcTapBiseT €o00i IETEPCIEHHHE pe-
ar. i, OpoxorAwwe mesny 1B v xumxocTew, OHO COLOBORZACT-—
CA DepeXcIoM aTOI'0 BewecTsa p pacTBop [14]. llpouecc pacTBo-
peHHA WMOXKEO pasJeM¥Th HA IeTepOTeHHN} noolece depexora
{BOJIEACTEHE B3AMMONEMCTBAA C DACTBOpHTENEM) udacTim TD B
pacTBop ¢ KoadfMeHToM CHODOCTW ¥ ¥ NPOLECC GTROjA ILpo-
JYRTOHB DACTBOpPEHMA OT HOB2PXHOCTM pA3Nc/ii (a3 ¢ KO hMUi-
euToMm cropocTH Df§ , rme D - kosgfuumenT nubdysme, O -
spieXTVEHAA TORUMA NOTPRHAYHONO CHOA EAEKOCTH. KOHCT4HTA
CKOPOCTH pPACTBOPEHMA OpA NOCTOAHHOM o00bemMe AMIRKOH. Gasu”
OmpefenAeTCA BupAXeHuem u3 padoTu [I5]

Ky-xD/(D+B7). (1)

LA TPYIHOPACTBODHMHX BelleCcTh OepBril IPOUECC WIET MEMIEH—

Hee BTOpoTo ( J« D/8) ¥ 1o ruMeTHHe DACTBODEHHR MOKHO KC

C1eL0OBATE IeTepOl'eHHYD pPEaKUM0 HA NOBEXHOCTH {a3s3je’a fac
L



- 97 -

(KuHeTaqecgﬁﬁ MEXOHA3M DACTBODEHUA). B Caywie SerKOpACTRO-
pEMHR coemimenntt | ¥ » D/6) CHOpPOCTH PRCTHOPEHAN DRpBNSNA-
ETCH CHOPOCTLE OTBCHA LpoAYKTOB( LK)y SHOHHHY MEeXAHMAM pas-
TBCpDEHAA) M DEPBOCTEDEHHOE 3HAYEHME gpiodperaeT pAbhy sk
M, CJeNOoBATEABHO , THADOIMHAMHYECRHE YCADBWH DACTBODEHRA,
onpeRenskuye seanamy § o '
TeTeporeHnym cucTeMy pPACTBODANIMESUA PeljlecTED - pac—
TBOPATENb MOXHO YCJOBHO pa30MTH B NPOCTDAHCTEE HA  HATh
30H, Daz/IMYAKIUYCH 110 CBOMM GUBMRO-XUMAYeERUN XApaKTEpHT—
TEKAM M [0 [POTEKakiMk B 9TMX SOHAX XMMIYeCR#M DeARIIMM
[I): I) occHoBHad 4acTs TB ¢ HeHaMelsimA ceolcTBamd; 2)npr-
noseptuocTaNf crck TB, CcTpykTypa m cpoficTba XoTopore Es-
MEHWIHCH B CATY BIAMMOLEHOYBMA C pacTRopiTereM, 3) HOBSpY—
HOCTh paspena $as, Ha KOTOpod NPOMCKXONAT IeTSpOTeHHHE pe.-
akiuy nepexopa yactsy THB B RANKOCTR, 4) DOTPRHATHME o
BANKOR $A3H, 9epe3 KOTOpPHE UDORCXOAMT DMy SMOHHME = M
KOHB6KTHEHHY MACCO- R TETOOCMEM NpY pacTBOpeiH, 5) oc-
HOBHAA YACTh PACTBODPUTENA, I'HIPONMHAMURA ﬁnuxeﬁnﬂ KoTopt:#
ONpelalAeT KOHBeHTHMBHHA MACCONEDEHOC, PeaRi{HH, CRASAHHHE
¢ BO3HRKHOBeHMem X, OYELAIHO, IDOXORAT BO BTOpol#f,TheThed
W ueTsepToff 3cHAX K onpellesArtca ceoftcTBaMA nepeoft # ng-
TO} 30H. XapakTepdcTHrM PR B NPAOOBEPXHOCTHOM CJADE MOIyY
3AMETHO A3MEHATECHA, B 4ACTHOCTH, MOXET YRETUUMBATHLCH CKO-
pOCTE DEKOMOMHAUMHM 3/HeKTpPOHHEX M IHPOUHHX UeHTpOB.[pR De-
pexoge M3 TB 8 avaxocTs P, oTaMyamAeca 10 XHMAYECKAM
cBOHCTB&GW OT MacTUl TREpA0} MATpHIH, B DUI'padMTHOM cJoe
RUROR fasH TpaHchopMHpyRTeA B XHMAYECHKM aAKTHBHHEe dA0THOH.
Tarkue 9ACTHUH MOLYT peaTHPCBATEL M MERIY COGOR M ¢ OpHME-
cisd B PACTBOPHTENR:, a TakEe BaadmoflefictboBath 0  OpHIO-
BEPXHOCTHEM c.ioem TE, DBOBMORHH, B YACTHOCTH, DeAKNMM pe-
KOoMOHHaUuM Pl M3 OpUOOBEDXHOCTHOIO CJACH ¢ AKTHABHHMM yac-—
THi&MA B TOTPatwdHON CJIOS. BO3MOXHO Tak®e, uTO 4ACTE Aax-
TUBHEX YACTAL, cOpazoBaBsudxcA d3 PI, nepexomuT B oCBen
#4OHOY $A3H W BCTymaeT B pealuill B 3TOH 30He. HamyaeHmem
cReTa, HaAGMRAAEMEM B BYAe XI, MOIYT CONpDOEOREATLCA BCE O9—
PETHCACLHEE MNOLRCCH, ONHAKO AMERUMECHT JRCIEPAMEHTAILHHE
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IAHHME HE NOSPOJUILT OANOSHARWHO YCTAHOBUTEH DOSE KAXEOIC H3
Hitx, BonepHcTsc -iccaegosaTensd (ow.,Hanp., [3,8,81) cau-
TaeT, WT0 Al ofayueHHux WerouHo-Talciakuy coenuHenmi (lWL'C)
DOBHMKART BCACKOTBES DERULGIIALTA DAAKTDOHEMX ¥ JHPOTHHX
NpOAYKTOE. B patoTax 8,9 OpkEMmadoch, wro Al BoaHMRaeT
Opd DEKOWGHHO.MM OIERX F- i \. —UEeHTDOB, 3 ABTODAMHE DALO-
TH |7, yOTAHOBARKO, 470 M -UeHTpH e BAMART HA A, PERoM-
GHHAUMeE BISKT[CEHIL: ¥ OHDUYHNX LEHTPOB Huib3A OCBACHMTB
Y ancuTeBEO OKpal HMuX EC, 8To ABTEHHE CBI3HBAKT CO CBe-
YeHHeM TRAMNEeTHO BOA0yMIICHHEHEX MOJeRyJl BSIW f'?,IG:; TaKAA
PYNoTE 38 [FHOTABCDR LT GANY LOCKPEHIDI SKGIEPHMENTANBHEX JAK-
TOB _6). LO#HO NPEFNOACENATI. 9TO PEROMOWHAIGLT, CCIpOBOXILA-
XGAHACA CBedeHACM, OPOACXONAT, BO-LENBHX, MEXIy I'MEpaTHpo-
BAHHKNM 3JCKTPOKOM, 06pazscBaBmincsa mpd nepexone b -nent-a
B IOTPAndqHbEW €103 XMIKOH ja3s, M YV, -UeHTPOWM B IpHIIOBEPX-
HOCTHOM cJoe TH, BO-BTOPHX, WERNY TANOTEHOM, O0pA30BABLHM-
ci npu mepexoge YV, —ueHTpa B NOTpPAHAUHKE caofl, » F -UenT-
pom B NpUOOBEPXHOCTHON CJIOE, B TPETBMX, MERLY I'MApaTUpO-
BAHHHM 3JIEKTPOHOM M TaloTeHOM B OOTPAHMAHOM CJAGe M,B-HeT-
BEPTHX, HeXzy F — ¥V, -LUeHTpaMst B OPUOOBELXHOUTHOM CJA0€.
Op# cepexoné F -UeTpa M9 NPUIOBEPXHOCTHOIC Cuuk TB B NMO-
I'pAHNYHHE caolt HIHOR Ga3H wWMOXEeT 00pas30BAThBCA BO3SCYEIEH-
Hoe cocToduMe [ -UenTpa, KoTOpoe Mu Ha3umarcl “kBasy F -led-
Tpom". BO30yRIEHHOE COCTOAHME B XOLEe DACTBOPEHEA MOXET
BOIHAKHYTE: DA YIiCTHUHON 3aMeHe aMMOHOB BTOPOH KOOpIEHa-
oMoHHOH ofepH F -LEHTpa Ha MOJeKyJSH BOEH IpH MEHBULSM MO~
KagXeHKE 0epBOH KOODIOMHAUMOHKON ClepH, BCAEAGTBHE 98I 00—
HAXAWTCH SHepTreTEYeCKUE YDOBHM aJieKTpolis F -ueHrTpa, Bos-
MOEHO, .9TO B 0GPa30BaHEM BO3CYE#eHHOTO "kpaau F -yenrpa”
OpEHKEMADT yuacTEe Mosx H, 0' . Boadymaewnull "imasuf -uekTp"
ofycaopnmeaeT X amiiUTHEHO OKpameHHHX LEC H MoXxeT JATH
eraay B LI odmyuentmux UWTC.

PaccmoTpeRHHE BOAMORHHE MexaHW M XD MOTYT me#cTBo-
PATL OJHOBPEMEHHO, HO OO HMEKNMMCH JKCOepMHEHTANLHHM JaH-
HHM ¥ TeOpeTH4YeCKMM pacuyeTaM 3HAYEHRAE XARIOTO M3 HMX lio-
Ka HeNb3ad TOWHO ONPEemesuTh, llo Hawewmy MHEeHUD,BHLAJ PIUHHX
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OPOUECCOB B BOARMKHOBeHEe X CYNeCTBOHHO MeHTSTCS B 3aBE-
CUMOCTH 0T CBOUCTE 1B ¥ pacTrupuveld, a Takme OT yCI0BHI
pacTBOPCHHA. [I03TOMY HEOOXOIMMO MCCAENOBATE BCE XAMAYEC-
FUE DEAKUMA NDU PABHHX YCJIOBHAX pacTBODoHAA TB.

CropocTh  OOTOKA XMMMYECKH AKTHBHEY, YAaCTHU 9epes
rpabKdly pasgena §as K opouleccd HoepedHora B migIMof  fase,
BIMHKIIME 1A XMMENMECKMe DEaKU#s. OOpeledspred RNBHECHASM
EMOHOY @a3H,K0TOPCS NOHBAAETCH 0L HeficTBHEEN BHELHEID -
X¥AHAGECKOTO OepemMelMBaHWY | PHHYxIeHIAA WOHBEKOWA! F OO
A6RCTBEEM CAUH ADXMMEIA,BOSKEwaome} 5 NMOJA8 IpABMTAUAR ODE
N3MEHEHUE [LIOTHOCTH YEOKOCTH B Hpollecte pacTwopeRER  (ec-
TeCTBEHHAN HOHBEHILMA). ipH DPALTBOPEHAE B  BOOE TOIUIOTA
pacTBOpEHHA? LA BoeX LI'C masa, DCGHTOMY CIMTATLCA MONHG
TONBKO ¢ HSMEHCHMEM [DIGTHOCTH, BOSMUHANIAM DPH H3MEHEHHN
woHuenTpailyy G B Bone. YpabHensa Hamre-OTomca 14 Ta-
OMOHADHOT'C TEYeHHA RASBKOH HecxuMaeMmof  EEBXKOCTHE EMENT
By [ [7-221

' : GI‘ hY

(V'grod)?:—%grod p's ﬁ—erg'oc‘vR—’;AV', ()

TIE V'= ¥/ Voa)
vV - CKODOOTSH ABMECHAR EAIKOCTE, M/C,
Ve — HEKOTODAA XADAXTEPRAA CRODOCTE NBEXEHES XMJHOCTE.
BHODAHHAR 33 MACHTAG CKOPOCTE, M/C,
9 =9(C)ge o
Q(C)- IMIOTHOCTH PACTBODUTENA, KI/M”,
[LIOTHOCTh PACTBOPATENT BIAKM OT TB, m:‘/ua,

Qoo™
¢ - woHuenTpaumA UI'C B pacTBopMTeds, ki,
P plpe 0
p ~ JABISeHUE B DACTBODETENE, H/ME,
Pm- ?m \r/c?- N )
]
Rg=\,. &~ a0 PeilHosbdca,

L - pasmep, xapaxTepudayuumi macuTtad odlacTR, B KOTOpo#
OPOMCXOAKT EBUMXEHHE EHIKOCTH, M,
5V - KEHEMATITIECRAR RBABKOCTL ACTBOPUTENHA, u2/c,
f_%},-_ot - akeao I'racrode
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Cp-Co 89,
&= "B’ .
Q =~ YCKOpeHNE TPABHTAUUOHHOH CHA/IH. M2/c,
€., - KoHueHTpauus LTC na moepxitoct¥ TB (opu apddysu-
OHHOM MEeXPHMAME DACTBOPEHKA — KOHOEHTpalHA HACH-
weHnoro pactsopa UIC), b,

C.— uoHueHTpauid WCC puanw or TB, i,
tl = C‘Cg
C‘u_cw
go— eLUHUIEM} BEKTOD B HANDARIEHHM NeZCTBA I'papuTa-
IMOHNOK CHITH.
YpaBHehde (2) HeoOXOAMIO DEmAThH COBMECTHO G yDABHEHHEM
Helpa PHBHOCTH

i

divv-o . (3)
# nuhbysun
Vgrade - AcT, : (4)

rze B - v/D- umeso Lpasaran. [pd CDABHEHMH pAaBHHMX METONMK
dccrenoBakud XA NOJKHA YUMTHBATBCH BOINOKHOCTH OIMCAHMA
Opouecea pacTsopenas TB ¢ moMoupb ypapdeHsii (2), (3), (4).

Meropu mcrrepomanua X npu pa~TRopenuy Ocpoukop LIC
{1anp., [3,6,10]) merr cremyanMe HemocTaTKA:I) Hcliosnayd
ypasneras {(2), (3), (4,, TDYLHO paccu¥TaTh CKOPOCTE pac-
TBOPGHMA YACTHL, [0POuKA; 2) DNpPOIECC PACTBUPEHUA CTAHOBHT-
A HeOTAUMOHADHHM; 3) HeBOZ 10RO OHOPuREAMTH BIMAHWe 00—
BePXHOCTHEX 3fdrKT0s; 4) HeOLpemesMMo MeCTO B NPOCTpaHCT—
B8,B KOTOPOM BOSHMXaeT X, [IpMMcHeHMe B UCCJAELOBAHMAX X&-—
minmEHecleHER ITC » Bune moHOKpHeTawIoB diopMs ‘nepanre-
aenapena [9,23] yerpaHAeT YHasaHHHe HeJOCTATHM,KpoNMe liep-
BOTO. 4l JUMWBL CROGOS Bpammmreroca pecka (BI) DossoiAeT Me—
NOXL30BATH POYHOE peuenue ypapvemui(2), (3), (4)[I7-22] =
ZOJVYMTh OXKRAROEYD # NOCTOSHHYD CKOPOCTH DACTBO, SHAA BCEX
¥Y4aCTROB NOPEpYHOCTE Arcka [ I7-I9].
) . AnamusoM FMenmEXCS JAaHEux ~I68,I19] ycTaHoRieHo, uTO
Jd UpEMeReHAR Opd uccaexoparu X TEODAR IBEXEHMA KENKOC—
T B ciayme BR TpecyeTca cOMUINIATE CaAsfyuee.

1. Faniyc amcka r foyxeH ONTH HAMHOIO O0JbUE TOMUH-
HH THADOIMHMAMAYECKONO HOTDAHEYHOTO CJOA



- ..; ,-;-33\ v )

. T T, I B AL L L -

B,=3.8Vviw, B T {5}

e} — CHOPOCTS BPAIEHME IACKA, Pafy/C, 4 TOJGWHA TULDOEN-
HaMIYECKOTO IOTPAHMIHOTC CXOA O, OnperneifeTCA KAK D&CCTOA-
HHE OT HOBEDXHOCTH OHCKA, ¥A KOTODOM TAKTEHUAZJILHAA COCTEB-
JAKLAA CKOQDCTH EBUKCHHA EANKOCTE CcHkasTesa po O,00 or cmo-
EFD 3HaYeH4a HA TOBEDXKOCTH AACEA, TIW BT0M AXCUASIRAAN J0-
cruras? 0,8 0T CROETO 3HAUEHIA BIATH OT NHCKA (18] . I0BKGC
apu .
r &, e N e

MOFHO [GABIDBATHCI ypABHeHAmd (<) ,{3),14) LEA CecroHewHO—
TO I#CH2, lpeHLOpel'ti KpZeBEMK SjweltPamnil {H3Nemd Ve m’:{
LEEAHAR DACTBODATEAA, TAX ¥ CKODOCTh JACTBODEHEAT)s

2. Ywcao PegnonsnDea Lig BE SOAXHAO GHTD MOHBEE KDATH-
TOCROTO REKP y D% KOTODOW HAWMHAETCA TYPOYTeHTHOE IBUXE-
HME “RMAKOCTH, IOCKOABKY YyRadaHHHE OperMywecTsa B coxpamd--
KTCA TOIBKEO 0,4 AAMKHADHOW IBEXeH: pacTBopurend [I8-727.

Hpp puwicieEMy qucia PeifHo4ibAca OONTRO IPAHAMANT
Voo tar, L7 n TOTIA

wr® ‘ oy aTenoEmlt v T
Re = 25— {r8). A A
Jrna BO aruwende CYEST JaMyHMADHO ODH -
s _—
Re ¢ Rey,= 10" L (8

. 3. JoimEn OUTh BHOpaHH YCJAOBMA, DU KOTOPHX — MOXHO
[perecpesr ¢CTeCTBRHHOH KOHBCKUASH, T.€., X8k BROHO uz (2),

- - 2 Ay - Kl . i . .
G/ Re «1 R

e (s)
OTRYIA caenyer (yuWTmBas, 4ro gt BRI L-=r )

rec (R /)Y E/g)’/3 )
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YcnopmEe {7) JoMXHO ONTEH COGIIEEHO TOALKD TOTIA, KOYIA Ha-—
npaBlcHMe CHIH ApXPAMENA MOEXPT [DWPECTHE K IBAXKEHAD  pac-—
TBOpATEAR ¥ 3HAYeHHe qucxa Pager

R-G, P : ) (11)

GOTHIE KPHTIIECKOTC RKP,n;- XOTODOHM MAakhe BOSMYUEHAR UpH-
POLAT K DASBETHD KOHBECKTNSAUNCG IEBUNEHAA OON feficTerem cA—
JH ApxeMerpa. Cornracuo {24}, R ~103. Henons3yR ancAeHHHe
SHAYEHAA KOHCTAHT upnnexemne B padore [25] mm pacTso-
PEHFA B BOJE XJAQODACTOO HBATTEM OpM I = I om,mad R nomyua-
eM oueHKy R= 10", wro Hamsoro GoJblle RKP=IO , MO3TOMYy CH-
Jxa Apxavena dyneT BU3HBATH NEMEeHHe XWIRocTH. Tax AR He
CYMECTRYET ANANATAYECKOTO pewei( - ypasHewnft (2), (3),{4)
Ml eCTECTBERROH KOMBEHIMN B CJYyYAE IODEIOHTAAEHOR amic-—
THHKE, TO codumpense ycsoamd (9) cymecTBeHHO odMerwAeT
HHTepIpeTalin pe3ynbTaToR. Co

4. PaccTOAHEE OY HOPEDRTHOCTR NUCKA N0 NPOTHBONOJNOX—
ROl nopepxuoCTd . (M Adefisw, B KOTODOE NDOM3BONATCA pac—
TBOpEHES ) NOAKRO OHTL HAMBOYO CONRNE TOMUAHY IHIDONAHAMU-
YeCEOr¢ NOFPAHEYHOTO CAOA S, , a pa’EEyC IMCKA — HAMHOLO
wmeHLme  pACCTOMHMA OT EMCEA N0 CTEHOR Suefik#, B XOTO-
Do nponasbmca pacTBopeEEe, TONBRO MDA COGINEEHAK DTOrO
MONHO OpeHe(pedsr BARAHACM WORETYHNX DASMEpoB Adefnm. Kpome
TOr'0, XEPEATENH, HA ROTODOM EpPEOHTCA HoCHeXyemult TUCK,
HoaxeH BEMETH Ny IEHADAYECEYD CEMMETDHD OTHOCHTEILHO. och
BpameRdst ¢ MONEepeTHHMU [AssenaMit HAXOLeRca B pacTeopu-
Teje WCTH BAMHOTO MEHLUNME DACCTOSHOA OT OCH BpANEHHA X0
CTEHOK SAJelKN, -

5. Bpesi ycranoBRemmy CTALAOHADHOIO DeEyMa JLOJINHO
CUTE HOMHOI'O MeHLEEe OOWEro BpeMeHH pacTBODEHHA o0paala.
[ipr BHeSANWOM pA3roHe JMcwa, columcHo padore [I7],craumo~
BADENA TEADONEHAMPYECREE pexuM B OOT'DAHWYHOM CAOE MHCHA
FCTAHABAMBACTCA NOCAE BPEMEHN

th? T = 0,8/w, ‘ (12)

a CTANNOHRDHOE pACHpeNeACHREe KOHUGHTDAURA B Auhdiy 3HOHHOM
DOTPEHEYHOM CAOE YCTAHARIMBAETCH NOCAe Bpemexu [I8]
) .
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tg»tye PP/, ' (13)

6, Buaanne OOROBOR HOPERXHOOTA OOPESIR ROKKNO OHYS
OpeHeCDexMMD  MAMiM, IO 0JBORBYNBASTOR BHOGODOM. TONMARH
IHcRa h

hescr mm . ‘ (I4)

ACETMEEREM noauuuocu pac'rnopem ﬂmmﬂ AOESIEHOCTA
RACRE, !

7. LoepxHoors ;cka FOTEHA OuTY rm.&nqﬂ 8 TIEEpo-
IWHAMAYEGROM OTHOmEHMM, YTO BRTOJHABTCH, et:m""pa\mp me~

POXOBATOUTER NOBEPXHOCTH .
| ho 6y - - ' (16)
¥a (6), yunrusan (5) n (7), caspyer
R e ¥ 13, . {18)
Ecng swdpars ) '
Re = 10%, (rn

fo Ma (I0), ACOOABIYA JAHMHe pacors [25] st pavTropeHus
XAOPRCTOTO HATPHA B RONE, DOJyUAEM yoiohue

Fec 2 M. B {m)

Opu Bunosirenuy ychopafi (I7) M, cremosateisho, taxwe (IB). |
¢ cofampenmem yeqomuit (4), (6) o (7) meumenne pagTeopaTe-
Jf, ecTHIBpeMt, DPOESNIEE ¢ HAYMAR BRCHepEMenTa,Comsme by,
MOXHO ONMCATE € NMOMOMBN TOYHOTD pemeMdd ypnemenz#t (2),(3)

g (4) mna decxoHeuHoro Bl. Framr« I oM, ©d yUATHBAA ,ITO RN
BOIH V = 0,01 cmz/c, 13 (I7'=I0 pan/¢  u3 (5) By=0,1I tm.
Clenoparentno, Tpedopanme (I5) K I'REROCTE IOBEDXHOCTY Bi—
NOMHYMO  NOCTATOYHO  TeTHG. Tak ®ak B Bome nAA Bcex IIC
D302 cr"‘/c T0 P 103 (18] . CTanmoHADHOE Dachnefe: ‘HHe
KOHLEHTPAUKY YCTAHAEIABAETCA OpA BpeMmeHax t» I c. 1pi

t 2 I0 ¢ CRONOCTE pACTBODEHMA, XAPAKTEDHSYNMAACH  YACJIOM
Hycceasta

. Ny=K,r/D, _ (19;
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BUGAC/IGHA ,BAA HAEdy3MOMHOrO MeXaHusma (¢ TOYHOOTEN XO dne-
BoB nopaxra P ) MeTopoM, aHAnOTMWHEM OTMEYEHHOMY B [18),

N - 062 R¥/11+030 Ph0,24 PTFYRYE. e (20)

gy

MeTORMKA HpOBeNeHREA vamepeHx XA

Igpncfa.u.rm ETC BuTauMBaN® B BHOE LMWIHHIDOB M OGIyYa—
an Co TaME-MTYySaMy, STH LUTHHADY DACKANHBATE HA JUCKH
nuamerpom 5-30 sm ¥ PommHoit I-2 MM. B KaYecTBe DACTBODH-

3 4
\k ~
1_-.’\J | /
3
el i
5 7 — ‘_L/;xﬂ,
1 g

‘i%n\
N
K
i
|
b

|

X
s
;

/

L

P B ¢, I. FeTanorRa WA M3IMeDEHAH XoMWIHAIHECUeHIMH.
]
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Tesejl ODUMMEHATN IBAXNH RUCTAIMPOBAHHYK BONY ¥ BOJHHE Dac-—
rBop (I0™Y M)xiopucToro TamnMs, KOTOpHe HEpel NPOBEREHiEH

usveperut X B TevyeHue IS MMH NDOJyBANK ADI'OHOM HAY GHY-

REHMA KOHUBHTpAUMM KHCJIOPOJA, SBNANMErocH Tymuredaem X

(23]« Maemepenye X mDpDOBONWIM HA CHBUNATEHCH YCTAHDEKS

(nnesI). Jucx (I) ompamenxoro LG npexiessan® X fepraTesn

(2); BpaueHde AUCKA OCYUINCTBIANK NpA Iowomy STepxHs (3) u

pemuenoft nepemaun (4). B auelire pacreopewm® (5)  yMewron

oTpepeTia ¢ xpaxany (6,7,8) MIA BAMPAHNN 1 BRTUBAHWA DAC—

THODOB, & TARKXe IPOAYBAHNR PACTBOPUTENd rasamd, lpd cos-

IAHAK yCTAHOBKN yYTeHa BOSMOXHOCTL MCHOXLBOBAHNA TAKEe MO~
PONROOCOPASHUY BelieCTB. A TAXEX caytiaeB B oTeepcTie (9)

OOMeNaeTCA JepxaTens DODOMKA, A ROHYPOJNA BNSHTPONPOBOL-

HOCTH DACTHOPATENA B Aueiike potanredy arexTpofn (I0).lpor

emiyn Yepes kpapuenyn mctvmxy (II) Xl perserprpoBani {o-
TOBNEKTPOHKEM yMHORUTeEM BIV-39(I2 KBapiepan NAACTIMRE TpU
momgQui Eosbua (I3) n npormapsn (I4) repveTndHO TpHKpYIeHa

B Aveiire. Mewly suefixof w ©3V pacmomozen muck (I5) co cwe—
roditptpamit (16)s OcHOBHH® ySIW YCTAHOBRE INOMEEHH B CBS«-

torenpouvacvull Roxyx (I%).

ORCNepUMeHTH ¥ MX olcyxuehue

[lo omucaHHoR BHWE METONMRE € YYETOM yHKAZAHHHX TpE-
dopanuii % Bl Hami Gwia MpoBefieHA CepyA BKCHEpDAMEHTOB, B
ROTOPHX DETUCTPHpOBANACEH HHTEeHCHMBHOCTH X NpM pacTBODEHH:
OCJYyYeHHOI'0 XJIODMCTOI'O HAThIH B Boxe. PoBKUe WSMEHEHRAA M-
TEHCHMBHOCTH B TeYeHHe Hep: X CERVHK Notsie HawaAja pACTBO= |
penuA (puc.l) ¥ OGBAGHARN IPOURCCOM YOTAMORNENW! CTAlHO-
HADHOTO DexMMa DACTBODEHUA, KOTOPHE Mo HAMHMM TeopeTayeckay
ouerKan, iiared 1o I0 ¢, 9TO COIVISCYGTCHA CO BpeMeHed ~Ta-
HOBJEHHAA KBA3KOTALNOHADHOTD 3HAUEHMA, MHTEHCKBHUUTH Xii (CM.
pac.2.). llocTeneniuft cnan murencupiocTn XI no foEOBOTG
ypoBHA (KOHSW KDABOH) O :9CHF *TCA HEPABHOMEDHOCTRO DACTE™
DEHEI 06pasua A MOKET CJYRLTh KDUTepAeM RIHAHHA KpaeBoY



orH.ed

os A

1 4 A

1 Z 3 b vrap

P A c. 2. 3aBACHMOCTE VHTCHCHMBEOCTH XeMIIDMUHeCeH—
UMt odayyeHHoro odpasua NaClor Bpemeny pacTeoperts {
DpH CKOPOCTH Bpamernd 20,2 odop/mmu (mosa I0 ipam, pazmyc
oGpa3aua 0,7 om).

ohfeRTa, T,8. CTENEHH OTWIOHEHRA NBUMEHEN RWEKOCTH OT IOBH-
reHud LA SeCKOHEeTHOI'0 RMCKa. [0CTOAHROE 3HAYEHME HHTEH-
cBHOCTA X, KOTOpPOe HAGNONZAETCA B SAPACMMOCTH OT [A3Me—
[OP H CHOPOCTH BpAWEHUA o0pa3ia B MHTEDBASE BlEeMeHM 0T 2
00 30 MMHYT, YKA3MBRET HA KBA3WCTAUMOHADHHI XaDakTel Opo-—
gecca paoTEopeHmi. Tax,HAnpamep, BO BPeMA CACTBODEHHA ON—
HOTO DOpA30A MOXHO MEHATE COCTAP DACTBODHTENA,  CKOPOCTE
BpamesAnd H 4Yepe3 NPOMEexXyToR Bpemens t4»7T 4 RaMepaATs KpBa-
3ACTAUMOHADHOE 3HAYeHMe WHTeHCHBHOCTE Al. Ykorme PefiHonnno-—
c8 OIDENEAROTCH CXODOCTED BpameHds NACKA, COIZACHO
pypaxegmMw (20), CHOpPOCTE DACTBCPEHEA  OPOIOPIIMOHAAE-
Ba Re? . Ecam mpauToBu# Buxoj X He MEHASTCH B 3ABACH—
MOCTH OT CHOPOCTH PRCTBOPEHRA, To creTocymra X Ioosmna
OHTH HOCTOAHHA, A HHTEHCABHOLTH - IIf JUCPUHCIANLHA CHOpPOC—
TH PACTBOpEHAA; B KoOpmuHaTax I-R./? nomm#a  noaywmThCR
AAHERHAA SaPACMOCTB. lIpH mejexoRe OT JAMHHapHOTO ¥ TyD—
OyACHTHOMY ABUXCHMD EWOKOCTH B 33BMCHMOCTIL CFODOCTY pas—

reopensa of RY?  waGanmacrcm savoM ®» TogK: P.gRew ris].
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Y R0, 3., UREMCAMDOYS METEHUMBHDOTE —x— — .— &
CRAT DU MM oo oXBMAJIMEABOIANIE] DOAVIGRNOro O0pasOa
Nall (nosa 16,2 Mpan) of cKopooTE BpAHewNm NpX pPRCYPODPRHRR
B BOme ¢ nodaskc? ymadodopa TGl {kodmeirrpamms I M),

COTJIACHO HAMAM JaHHeM  ( pHC.3) _Majom B mabdouMOCTH |
oT Re'/'?J HAOARNACTCA OPUCAH3HTEIRHO [DH Rekp"‘ 2-10° » Onm-
HAKO GHI0 yCTAHORISHO, 4TO CBeTocymMa Ll MEHAETCA B 3aBE-
CcMOCTR OT 4Mcne PefroJmBpca, T.e, OY CROpPOCTE pACTBOPEHHR
(cM.pRG.3). 3TO BATDYIHAT HeNOCPELCTBEHHOE UCIIOJBI0BAHHE
LAHHE® 0o LI niA Hecaefos 4MA Hmpolecca pacTBopeHmd TB, B
YACTHOCTH, TOUHYD OUEHKY NOJYYEeHHOT'0 HAME sHAYEHHEA Rng .
PaspadoTadHad HavR MeTOMKA BLEpRHE AA1A ROSMOYHOCTH
HccaenoBaTk 3aBRCUNCCTE X OT GROPOCTH pACTRONSHEA .o 3¥Ab-
TATH DOKAJIWMBAWT IABACUMOCTE KBAHTOBOT'C BHXCZA XI OoT cmo-
POCTE DARCTBODEHAA B HEONXOAM4OCTE y4eTAa JCAOBHA paaTBODA- .
HMA Opr MsydyeHER X. b padoTax [12,13.26] GHIC TpeIIor
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HO Kcoooab3aoBaTh X A RCCAeROBaRHMA [pouecca pacTBOPEHHA
TB. Kax TokaswsawT NOJYYOHHHE HAMH peaylibTaTH, DTO BOSMOX-
AO TOJBKO HOCIEe BUABJNEHAA 3aBACHMOCTE Xl oT CRopocTH pac-
TEOD@HAR, YTO B pacoTe [I3]He GMNO YyITEHO. BABMCHMOCTEL MH-
TeHCHBHOCTH XI OT BpeMeRd K TeMIepATYpPH, NpuBejleHuad B[13]
He OUSBONIeT OTAGNHTH HPPEXTH HIMEHEHAH KBAHTOBOTO BHXORA
Il oT =dderToP HIMEHeHHMA COCGCTBEHHOTO Opoluecca DACTBOpe-
H¥A. MeTom c HenmoaekaomaHmeM Bl @aeT BO3SMORHOCTE aTH 3
$oXTH pAZNENNTS: ', CJIENOBATEALHO, W3YIATHL KAHETUKY pac-
TBOpeHEA ¢ momomsn XJl.

Takum o0pazoM, s Hamelt padore ToXAZAaHO 3HAYKTENLHOE
RIAAHUE THApPOLAHamMAYeckMX ycnopdft pacTsopeddss TB xa X,
Copefiendousn HAKTOpOM OpM BTOM HEIARETOA CKOPOCTL pACTBO-—
penud, 3Manue Mexanwswa X u sasuckmocTH Ll oT yeacauy
pACTBODEHEA MNO3IBQJIAT DACUMDAT: OpAMedHenue X NpH HCCAENO-
Baus® PJl B TB, paspacoTaTh MeTOMUKY UsyIeHMA Pl ¢ HCIOIb-
30BAHHEM DASJIMYHHX HHAOB OPMTOTOBAEHMA oGpasluor Th B coo-
¢A0oB X PACTBODEHAA,

BeEBOJH

1. Paspadorana meTONEHA HCCAENOBAHMY XeWHTEMMHECUEH—
UM HpE PACTBODEHME OCIYUEHHHX WMEN0YHO-TAICETHHX MOHOKDHC-
TaIJ0B CHGCCCON BPANAIMETCCA IHCKA.

2, [lokazaHo, 9TO CBETOCYMMA M HHTEHCHBHOCTE XeMiLTi—
MERECUEHUAR XJAOPECTOIO HATDUA YBENAIHBAYTCA C POCTOM CKO-
POCTH DACTBODEHMA.

3. llorasaHa BOSMOEHOCTE NPiMEHEHMA XEMATKMIMECLEH-
IIAA LA HCCAENOBAHEA TOPOUECCA pPACTBOGEHRA TBEpIHX BEUPCTE.






