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3anyCK H 3KCITHY8T8~HH BCTpe~H~X 3HeKTpOH-IT03HTpOHH~X 

ycxopHTene.H c sHe prHeti nyiiKOB 2-5 J'sB ,l\enaeT B03140li>HbiY sxcne

PHMeHran~Hoe H3ylleHHe npo~eCCOB B38HYOAeACTB~H CBBTS CO CBe

TOM t+-~ ~ S,lipOHbl/l-2/. ilpH STHX ::meprHHX cy'-leCTBeHHYIO pOil~ 
B peaK~HHX B38HYO.l(eHCTBMH BCTpe~HI>IX 11Y41WB C OOp830B8HMeM /l.py

rMX ~SCT.ill!, H84l'IHCJIOT lllrpaT~ ABYXgJOTOH!Ible npoueCCbl, T. e. T8KIIe , 

B KOTOpHX KOHeiiHble llaCTH~ nopo~amTCH napoa BHpryan»HHX 

4JOTOHOB. 

C STO~i 'rOIIKll 3peHHR .iiHTepeCHO 3KCDeplll.!ell'l'8JlhHOe ll<lYIIeHMe 

peSK~M.il B38HIIO/J,eHCTB.iiR .liBYX J- KB8HTOB C OUp830B8HMeY nap~ 

7\- ueaoHoB. ~ccne,lloBaHHe aroro npouecca rro3BOH»no 6bl nonyiiH~ 

PHJ.t CBe.zteHHI o Ti 7\ - saaHIIO.llelcTB»H ( MaylleHHe cpa a 1171 - pac-

ceHHHH, BO<liiO<IiH~x r)
1 
t 11 .ztp. peaoHaHcos) 1r1 nposepHTo cnpa

Be,l\nHBOCTo p83HMIIHbiX TeopeTMIIeCKHX npe,~tCK838HHH ,l\RR 3TOM peaK

~J.H1. 

oHSn»a npouecca ~-+- y ~ i\ + 7\ B OOHSCTH Iil!3KN!X SHeprHH 

C llOYO~olO YeTO,l\8 ,l{MCITepCMOHHbiX COOTHOiileHU~i • .l.l»CitepCl10HHble 

CJ.mrynRpHble MHTerpan~Hble ypSBHem!H .l(HR IT8j.Jl\M8Jll>HbiX BOHH pac-
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I 

CM8TpHB86~40I'O npOL\6CC8 OblllH UOJIYll6Hbl HB OCI!OB6 8H8J!11THtleCKHX 

" t ( I \2. CBOWCTB. 8MUJIHTY~ no nepeMeHHOH npHYOI'O K81!8JI8 = A~~ ) 
I 

( (( H \-< - tleTblpexHMnynl>Cbl nep:aoaaqanl>HbiX WOTOHOB), a TaK-

lKe 113 ycnoBHH ABYXllBCTHllHoti yunapaocTH (;ztByxnHOHHOe npoMellty

TOt!Hoe COCTOHHHe) H pewaJIHC:b no MeTOAY liJYCX6JIHWBHJIH-raxoBaf
4/ 

CBe,D;eHHeY HX K KpaeBOH aap;aqe PHM8H8, PeweHHe no~OOHOH 3BABll1'l 

B llBCTHOI.I CJiyqae HyJieBbiX BCHMUTOTHK 9}83 7'i i\ -pacCeHHHH 

b~ (t) (npH 7 ~ 0C) e,n;HHCTB6HHO H 38UHCbiB86TCH B BHll.e/4/: 
\ 

.m (i) - -+ + l"O 
T~t.~t\ ='A. \1)!\~~(t)+ ~""l(t\ 

--l\)1 ) oD ~1') 
- • - · '- e dt + i (_ ,t . t ) (t') ') 
f: .. (\) = ~ erlp ~n p flt'-~) (I) 

~1), Lt ~ 
00 l L , t)() c-(_j) ~I\ {i) 

A+ {t) = i \ e l ~D·( (,.)_ ~c~.r}2e. d~ 
.. ~~ 7\ ) 'l.(:t-t-tt) X (x) 

T~l~ ~~ . 
37J.eC:b -1... t~ - 8MUJIHTY7J.8 napl.\HBJl:bHOH f!_ - BOJIHhl npo-r. e. 
L\6Cca . Y -t- '{ -4 Ji. 1"" 7\ c aa,n;aHHbiY HSOTonHIIeCKHM cnHHOY \· , m l 

p) i.f>~t).._- BKJI87J. 7\, W
1 
f OOM6HHbiX 7J.H8I'p8MM B npOL\6CC, 

;aKTHII6CKH (I) 6CT:b t18CTHOe peweHH6 H607J.U0~07J.HOI Kp86BOH 38-

ll.BIIH PHM8H8, 

11CCJI67J.OB8HHH/3/ UOK838J!H, llTO 7\7\ - JJ38HM07J.6WCTBI/16 

HrpaeT B npol.\ecce cyt~~eCTBeHHYIO ponn. SKcnepHM6HT H <lJaaoBbli! 

8H8Jl!t13 .ziaiOT .l(JlH waatx s- BOJIHbl S~lt) 7i.li. - pacceaHHH 

ll.Byauaquoe peweaHe ( dC..\.v'V\ H duvn-up aaoopbl aKcne-

p111MeHTaJI:DHblx TOIIeK). B paoo're/3/ ceqeuHe S - BoJIHbl npouecca 

0 ~ ~ 7rT\ 6blno pacciiHTaao c HcnoJinao:aauHeM 7J.JIH waabl C~(t) 

4 

'\-

BHBJIHTHIIeCKHX Bblp8llt6HHM 1 KOTOpble B OClJISCTJ.i H3B6CTHbiX SKCnepH

M6HTBJil>HbiX 3H8116HHit ( {t f, I rsB) 6biJIH xopowo COI'JISCOBBHbl 

C dOWVI- H ~OWVI-U~-aa6opauH. 
0CHOBHb16 xapSKT6pHb16 OCOCl6HHOCTH UOB67J.6HHH CelleHH~ 

CYIJl6CTB6HHO 38BHCHT OT BH7J.8 napaueTpH38L\HH ( c:fow ~I .;toiA,•vt· up) 
lflasbl 'b~ (t) 7\7\-pacceaHHH. Pac11eTbl noKa~aJIH, llTO 

BKJI87J. Heynpyl'HX npou;eCCOB B 001!8CTH BbiCOJ(JdX 3H6pl'HH 

( {t > I l'SB)' a TaKJKe CibiCTpOTa CU87J.8HHH was K HYJI6BOI.IY 

acHMUTOTHII6CKOMY aaall~HHID He CYUI6CTB6HHO MeHHIOT HHSKosnepreTH

qecKoe UOB67J.6HHe UOJiyll6HHbiX C6ll6HHK (10-20%). C ll.PYI'OK CTOpO

Hbl1 HSM6H6HHH !lJaS B HH3KOaHepr6THlleCKOW H noporOBOH OOJISCTHX 

npHB07J.HT K nponOpl.\HOHaJil>HbiM HSM6H6HHHM C6'16HHM !+ ~ ~ i\ + 7\ 

B sTHX oonacTHX aaeprHA. HanoMHHM, 'ITO peayni>TBTbl tibiJIH nony-

qeubl 7J.JIH was b ~ (·t) ) aCMIMUTO'l'HIIeCKH CTpeMH:J(HXCH K HYJIIO 

('ITO COOTB6TCTByeT HyJieBOMY HH7J.eKCY ~ KpaeBoA 38~8111'1 PH-

1.18118). !I pH 3TOI~ iJJSSbl 0~ (~\~owY\·U.p H S t~ H) 
1 

peaouancuble 

B TOIIK8X ~ e; ~ 730 MaB H . H f ~ 1260 lilSB 'COOTBe'l'CTBeHHO' 

npw BtxOpaliHOW li:MJ.i 8CJ.1MUTOTHK6, BTOpOi1 paa npOXOAitlJIH 90° B 

OOJlacTitl \--\"''4 11 M f H npH 001!1>WHX aue!JI'I'IHX npaKTH'!eCKH 

oopa~an11c& B uynn. 

b HSCTOH~e~ paOOTe paCCMOTpeH ~pyroM B03MOKllbiM CJiyqaA, 

KOI'7J.8 !J!83bl o; H) dow~-up yf' c (~ lt\ B 8CJ.1MUTOTI'!Ke CTpe

I.IHTCfl K Ib0°. Oil U!JHHI.J;HUI'IBJil>HO OTJIHtl8el'CH OT npe.l\blll.Ylllero '!'eM, 

t!TO ~lH)leKC ~ aa.n.a1111 PltlMana B sTOiJ c;Jy'!ae paBeh e.n;t\111'11\e, 

pee~eHJtle Cl<!ill'Jl!HpllOI'O HHTerp81l:bHOI'O ypaBiieUI'lH JleO.o.iii03H8'11!0 1'1 

CO_.~eplY.ll'l' ,liSj)H;.,;; C t!BCTHbiM pe weHHe,;, HeO.l(HOpOL\HOrO y !JSBHeHI'Ifl (I )1 

OU"Iee jJe iiJeHI<le O,iJ.HOpO~HOI'O ypa:BH6HHH, COi.(e)lii\Sojee liiJOH3B01l:OliY10 

!\OHCT8HTY (UOJIHHOM CTeneHH ~-\ ) : 
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lj(x) 

'0.0 

6.0 

4.0. 

2.0 

0 10 

PHc.I 

20 + 
'X= ljr2 

. _r 7 S.icrlolr} 
l'paw11mt clJYHKL\l'll'l Y<lt}:.e:x:Yl.~l x'~!..x .nfa cne,nyRliiiHX 

:sapHaHTOB napaMeTpl'!aauHl'l @~a 7\7\ pacceaHHfl (eM. 

COOTBeTCTBYRlllll'!e Kpl'IBNe B pa6oTe f 3f): (I) -

0:(-)doWM-up=/\) \2)- b~ (oo)..lowv.-IAp = 0 

{3)- 6~ (t) clow\'1 ; (4)- ~~(t). 

6 

\t'\~)lJ,~ ... tn (!) ~ bdlt) 
df ~ - \ ~ m~ + e . 

~ <;.'-\( ') 
±. \ 0 \1 ~ oH 1 

K?Jz ti(V-t) 
e 1-(rT\ . d.. ' (2) 

r~e d... - npOH3BOJI:&H8fl KOHCT8HT8 • -1 """' 6 (x_i) } ~yHKI.llrl.fl '\l(X.}:::. er.c(:>J ~\) ( . Q. d:t.' 1 BXO,ltfl1J18fl B 
<I I \1\ i X'(-,:.1-:X..) 

BupazeHHfl (I) H (2), Be,neT ce6a no-paaaowy ~Jifl paaaux napaMe-

TpHaauH~ ~aa i\JC - pacceaHHfl. Ha pHc. I noKaaaHN rpa~HKH 

~YHKUHH ~(:C) 1 KOTOpYe COOTBeTCTBYIOT paaHWI B8pH8HT8M 

~a a 7\1\ - pacceaHHfl; KpHBYe, nonyt~eHHYe ~Jia cnyt~aeB 

~0 ~~ ) o~ t~·<:>) &ow\11-~'= 0 H Os (c-.7 ~wvi-(..(P = 7\. , o6e HMei>T 

B 06JI8CTH t) M830H8 ( :( ~ 7,3) pe30H8HCHOe IIOBe~eHH8 1 HO 

p83JIHt1810TCfl IIO BeJIHtiHHe. 

B pa6oTe/5/ ~HcnepcHOHHYlt 8H8JIH3 npouecca 0 + r ~ 71.-t 7\. 
B noporoBoa OOJISCTH 3HeprH~ 6YJI npOB8,lt8H C HCIIOJI:&30B8HH8M 

npe,nnonozeaHa nnaBHOCTH HaMeHeHHfl WYHKI.lHH ~ (x..) ~ ~ M f, 
KaK cne,nyeT Ha npHBe,neHHYX aa pHc. I KPHBYX, aTo npe,nnonoEeHHe 

MOJt8T 6NT:& Ollp8B,lt8HO JIHIDL ,ltJlfl IIJI8BHYX (Hepe30H8HCUYX) 'lJ83 

7\7\. - pacceaHHfl (aanpHMep,~;na b~~ (t) ). B cnyt~ae ilJaa, 

COA8plK8111HX pe30H8HCY 1 OHO H8Cilp8B8,ltJIHBO. 

PeweHHfl (I) H (2) HM810T T8KZ8 H ,npyroe IlpHHL\HIIH8Jl:&H06 p83-

1!Ht1He. llepeiiHID8M (I) B CJI8,ltYI>IJI8M BHA8 1 BOCII01!:&30B8BIDHC:& H3B8CT-

HNM TOE,lt8CTBOM - 1-.- ~ P( ~)- t 7\ b~) ·. 
J:tt't 

1(1-)(tl(<)= x"m * ;~ e''SJ<xl~ s;\x) ~l·\ d:u 
df e 4 ~ xCc:£·--t'> x (><) ri\ _ (3) 

(I) . (., lT) l ~ \ ( \.) 
+ 5~~ lt)~ t<J~ o~. (t'> QJT{' ., 0 e +> . 

7 



BTOpOH qneH Bupa~eHHH B pe30H8HCHO~ TQqKe T i\ ~e = z. 
oopa~aeTCH B HOR:&. ilOAHHTerpan:&HSH WYHK~HH HHTerpana B 

(T) 
ne rnaBHoro aHaqeHHH npHonH~eHHO paBHB ( ~ ~)~ 

H8H WYHK~HH): 

0• ''~\o..tn," ~~ 
IW. l)t l)( u,~\t !:: ~sf . ~ ~;" ~ . __!__ = 
:t l':(+) ~ Ci-.) "AL.,:) :rc:r--t)-

ro~-t 
-;x:l-x:-t\ rc~> 

CMb!C-

- nnaB-

(4) 

/PyHK~HH ~ ('J:.) , B cnyqae HYR8BOrO 8CHMllTOTHqeCKOrO 

UOB6,ll6Hl1H cp83bl ~~lt) ( 0~0 (t\) CO,l{ep~HT ,l{B8 loi8KCH

MYMB, COOTB6TCTBY~IIIH6 E) M630HY (. f M830HY) H npOXOllt,l{e

HHD ~83bl qepea 1[ npH B03Bp8~8HHH OT J\ K Hynm. B 
l1HTerpan B CMb!CRe rnBBHOrO 3HSqeHHH B Bb!P8llt8HHH (3) BTOpOI MaK

CHMYM (ne~a~HA B OdnaCTH aaeprHA,dOR:&mHX I raB),dy,l{eT BXO,l{HT:&. 

oon:&WHM nono~HTen:&HuM woaou. llpH aTOM nepBb!U qneH B Bh!pallteHHH 
..JT) (i) 

,l{1IH I~ l-B t B peaoHBHCHOit· ToqKe ~6 ~ 730 MaB 

(X~ 7,3) Oy,l{eT OTnHqeH OT HY1IH H ll01IHBH ll8PUHBH:&HBH BMUHH

Ty,l{B 38 CqeT flJYHK~HH "0 (x,) 6y,l{8T peaOHBHCHOU. 

PBCCMOTpHM Tenep:& waay ~tT(t) C BCHMllTOTHqeCKHM 

aHaqeaHeM ,paBHhiM 7\. ( 1?:.: i) . Hcnon:&aoBBHHe 
1 

iiJopuynhl (I), 

npe,llCTBBnHD~ea qaCTH06 peweHH6 H80,llHOpO,llHOro HHTerpan:&HOrO 

ypBBH8HHH,B STOM cnyqae HenpBBOM8pHO. llpBBHHbH06 pemeHHe {2) 

BKnmqaeT. Tenep:& TBKllte oO~ee peweHHe o.z~Hopo,l{aoro HHTerpan:&Horo 

ypBBH6HHH, KOTOpoe CO,ll6plltHT npOH3B01IbHYD KOHCTSHTy. B peao-

HBHCHOI/i TOqKe ~; (f.l. 6~ )dOI.v~HAp"" ~ (.llnCT) ~; (t) W83bl, 

aanpHMep) BTopoa qnea B BhlpaEeHHH .z~nH T eLf> (t)(i) TaK:ae 

o6p8~88TCH B HOH:& ( ~ ~ ~-:: 0 J • ~YHK~!H {:"()() B 

8 

t 

' 

~ 

1 
Jl, 

! 

8~0K cnyqae noq~z CBKM8TpHqH8 O~BOCHT61I:&HO STOtt TOqKH B HM86T 

B BeA M8KCHM8XLH08 aaaqeaHe. llpH &TOM HHTerpan B CMb!Cne rnaB

HOrO SHSqeHHH OT BHP8Z8HHH (4) B peSOHSHCHOA TOqKe 6y,l{eT OXH-
-r-(T) I \(!.) 

aoK K HYHil H nonHaH napuHanHaR aunnaTy,l{a I ,\- Q. 

BM8CTO llHK8 B·OOX8CTH ~ M880B8 6y,l{8T HM8T:& KH~MyM. T8KHK 

oopaaou, O,l{HO TDHLKO qac~aoe pemeHHe Heo,l{Hopo.l{Horo HHTerpanL

aoro yp&BHSHHH B cnyqae s: (oc) J.owlit-~ = 7\ He npHBD

,l{HT B Toqxe ~ = 7,3 ( M0 = 730 MaB) K OZH,l{aeuouy peaoHaHc

aouy UOB8,l{8HHil. B q8CTHOCTH, B pSOOTe/6/ 8BT0Phl HCUOX:&SOB8nH 

B pacqeT8X cnyqaJ 8CHKUTOTHqecKOrO fiOB8A6HHH peaOH8HCHb!X WBS 

i\ 1\ - p8CC8llHHH b' ( oo) e. 7\ , HO yqnH nHID:& qaCTH08 

pemeHH8 38,l{8qH. 38M8THM ABXee, qTO BXO,l{H~88 B (2) 06~ee peme• 

HHS O,l{HOPOAHOrO yp8BH8HHH HM88T KBK paa H600XO,l{HM08 peSOH8HC

H06 llOB8A8HH6. llpOHSB01ILH8H KOHCT8HT8 rJ... B STOM p6W8HHH MD-

Z6T ObiT:& onp8,l{8118H8 HS HOpMHpOBKH MBKCHyYMB p830H8HC8 HB ero 

ABYXiiJOTOHHYil IDBpHHy. B npe,l{W8CTBYil~eit pa6oTe/3/ BXO,l{H~BH B Bhi
(T) 

pazeaxe 8o(~ (ife 
B8TCTBOB8X8 WHpHH6 

KOHCT8HT8 3 ~i\Q W8KTHq8CKH COOT

f:t_,7\+v ~ o,s MaB axeKTpouarHHTHDro 
II l ( 2. t '!>) 

p8Cll8A8 ? 11880H8 fr_..""+r ~ ~..g~( \-\ ~ 1-\~- ~?\) • 
8KcnepHM8HTBX:&Bb18 aaaqeHHft A11H BTOI mHpHHbl CH11\Ho pa~BocSHbl 
H· ne:aaT B HHTepBane O,I-o,7 Use (cu., HanpHMep, ~SHHhle, npHBe

ASHHh!e B pa60T6 !.n.CoJIOB:&SBS/7/). B ,l{BHHO~ p800T8 ,l{1IH pacqeTOB 

Ob!JIO Bb!Op8HO aaaqeHHS rf ...... ?\+-¥ ~ O,I MaB. c STHII 8H8-

qeHH8M OHnH TSK:ae npocqzTSHhl ,l{HH cpaBHeHHH KpHBh!e ceqeaH~ ~

BDHHhl ,l{1IH d 0\v~- U8p8M8TpHSSUHH iiJ881.J C: (1). 
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PHc. 20 r 
10 

I 

rpaclJHKH CI!II6HHt:l s - liOJIH npouecca Y+ ~- i\ + i\ 
}.IJIH !lJas b~ lt' dow V\ H ~.,0 ( <:::>0) dow1t1-u.p = 7\ 

\p-f'i\"\-~ ~ 0,1 MaB) OOK838HIJ HB pHC, Za) H 6), COOTB6T

CTB6HHO (mTpHx-nyHKTHPHIJI! JIHHHH 6CTb BKJIB}.I~ B npouecc 0Vf i\ J I 

oClMeHHHX }.IHarpaw, npe}.ICTBliJl!UliiiHX Kpocc~t~Hr-paapeau). Ha 

pHCYHK6 2Cl)nyHKTHpOUHBH6C6HB TBKZe npocTe~maa 0paHT-BHrHepOB

CK8ft annpOKCHUBUHft E) ... yeBOHB, Ha pi'IC, 3 fiOKB3BHO Cell:eHM6 c\
BOJIHIJ peBKUHH t( -4 f\ i\ , COOTB6TCTBYIOIII66 fllaae 0 d ( oa).::.. i\ 
(nyHKTHpou noKaaaHa KpHBafl Epat:tTa-B~t~rHepa }.IJifl f -MesoHa). 

B UBKCit!UyUe i -peaOHBHCB c.f - BOJIHB BHOCli!T B fiOJlHOe ce-

116HH6 l sw ..... 70c I+) ~ <S" ;...., 71.~ H!t sw~ i\i\ (t)) sKna}.l, 

cpaBHit!MHt:l c ceqeHHeu 5 - BOJIHH. ConocTaBnemHJ c peayJibTaTa

Uit!, nonyqeHHJUH paHee/3/, llOK881JB8eT, liTO BCe KBil:eCTB6HH!Je 

OCOCi6HHOCT!tl llOB6}.11!HHfl C6'16HHt:l npH H3M6H6Hit!Jt! BK1!8}.18 WJ p 
OCiM6HHIJX }.IH8rp8YU H npH HBU6HI!HHH BCHMllTOTJt!Kit! W83 H6 Jt!3M6HHIOT

CH, BeJIHtlit!Hbl Cl!tli!Hit!lt;c }.lpyrolt CTOpOHH,'IYBCTBJt!TeJibHbl K llO;IIOOHbiM 

H3UI!H6HHHM. PemBIOIII66 CJIOBO B OTOOpe npaBJt!JlbHIJX pemeHH~ npit!HB}.I

Jli!ZHT B }.IBHHOM CJiyqae BKCnepHY6HTY• 

JAB llOJIY'ISHHIJX paHee B pa6oTef3/ 8Mll1IMTYA npouecca w~ 71.4\ 

Cl!JJIH BllOCJIS}.ICTBH!tl p8CC'llr!T8Hbl ll8pUH81lbHIJ6 S-it! cl - B01!Hbl 

paCC6ftHHH CBI!TB HS CBSTI! qepeB ABYXlll"IOHHOe COCTOHH!tle/B/, a TaR

lites -H d -BOJ!HH npoueccos i~_; ,.~ (T-=0) 1t1 [-+ ~ lTc.e)-+ ~~ 
(pacCeHH!tl6 '( KBSHTOB qepe3 \(_ ~ l\ ::.0) npOM6lii:YTO'IHOe 

COCTOHHHe/9/. 

B HBCTOHIII6~ pa6oTe TBKXe Cl!JJIH ll01IYII6Hbl napUit!BJ!bHIJ6 Ce-

116HHfl nepe'llt!CJJeHHbiX npoueccos. Ha pHc. 4 npe}.lcTasneHH rpatlll1Kit! 

CetleHHii <() - BOJIHIJ peBKUit!H ~ ~ 7\ i\ ---f' ~y t COOTB6T-

CTBY!OIIlH6 SUOJlHTYABM X¥-ti\.1\. clOI.Jv'\ (pHC. 2a)) l1 

II 
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I 
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~.0 

3.0 

2.0 

\.0 

~ow ~1- lNp (pHc. 26)). CeqeaHe d - B011Hhl pacceHHHH cseTa 

H8 CB8T8 qepea ~ByXnHOHH08 COCTOIIHH8 nOK838HO HS pHC, 5, 0TM8-

THM1 qTo 8C1IH COOTB8TCTBYD~88 nonHOe ceqeHHe paCC8HHHll ~TOHOB 

( O~K-i~~ (t) ~ C)~{t)+G'£( lt)) CpSBHHTi> C ::meKTpO~HHSJ,\HqecKHU 
ceqeHH8M paCC8HHHll CB8T8 H8 CB8T8 (qepea 3118KTpOH-n03HTpOHHhl8 

naphi)/!O/, TO nepB08 6y~eT BHOCHTb OCHOBHOa BK118~ B WHpOKOH 00-

118CTH aaeprH~ 300-!200 Mas. 

CeqeHHH S - H d - B01IH peSKI\HH ~ t ~ ~ K. \( (T ;:;..o \ 

no;nyqeHHhl8 H3 U8pl\H81I:&HLIX 8Mfl1IHTY,ll npOI\8CC8 }(+ r ~ 7\+ 7\ 

(pHC, 26) H pHC, 3) M8TO~OM 1 OUHCSHHhiU B pa60Te/9/, npeACTSB-

118Hhl aa pHc. 6, no ~pue nonyqeHHLie KPHBhle aaanorHqaLJ npHBe

~eHHhiM paaee/9/, HO OT11Hq8DTCll OT HHX no B81IHQHH8, il8pl\HS1!i>Hhl8 

cneaHH paccenHHH il>OTOHOB qepea K K (T ,._ o) - cocTOHHHe, 

KOTOphle 6hlnH nonyqeaLI Ha aMnnHTY.zt peaKUHlt ¥+c) -4 K+ 'i (\:::.c), 
no WOPM8 TSK~e SH81IOrHQHhl npHB8,li8HHLIM B paOOTe/9/ H BHOCHT B 

npOI\8CC ~ + y --t ~ + r BK118,ll 1 npeae6peJKHMLii1 B cpaBH6HHH C 

BK118,li0M ~yxnHOHHOrO COCTOHHHH, 

B saKnDqeHHe BhlpaxaeM 6naro.ztapHOCT:& M.~.rHas6ypry H 

C.B.repacHMosy sa noneaHLie o6cyx~eHHH. 

~5""' ol t) ~ < IO u n-.n- w. 

Mt(l?bO) 

0 ~~---~------~------~------~~---~------~~ 
\5 20 25 30 :X:= ..l_ 5 10 

PHc. 5 J,~l. 
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