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ConoBb0B BS. 

KBa3HqaCTHqHaH H KO11110KTHBH8H CTpyKTypa COCTOHHHH 

"10THh!X ne(jiopMHpOBSHHh!X HJl0p 

flpoaa.11ee1,1 •CCJ1e11oea11■• CTpyllTypW ■aporaa■OHBblll B0315y-.ii•■•11,1.x COCTOIPIBI •eT!Uolll 

.a:e4,opw-.,OB4HHblX qep ■ 06:itaCTlllt 150 i, A i,188 ■ 228 iA!::~5:4, • Bw"l■ C.11811111,1. c J"leTOM 

ecj,clleJCTII 611011:■poN■ ■ p■MKaX M9TO.lla np■1111■lltllHBOr'O in-opa>n1oro llNJM'OMIIB■ uepr■■ DllpB!ollC 

■ BTOpbnt COCTO■ll■I c "'· 2+: ■ O+· JIOCTaTO'lllO ,:opomo cor.nacylOTCS c COQTBWT'CTBYIOtll■M■ 
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aepOIITHOCT■ .lln ■ 15eTa-uepe1:011011 •• COCTOIUI■■ C 1.-.0+· • nooy'le■o J110Blllt"TB0P■TIWlbll0■ 

cornac■e T&OP•• C Ollbl"l'()M. '1ccne.11011111H pom. F - H Q • aaDJleTOB a CHpl:T"f""• MOile-, 

~- llll.pa. 

npeapHHT 06'be.QHHeHHoro HHCTHTYTS .si.oepHbIX HCcne.ooeaHHA, 
Jly6Ha.1964, 

P-1811 

Soloviev V,G, 

Quasi- Particle and Collective Structure of the 
States of Even Deformed Nuclei~ 

'l'he structure of the non-- rotaUonal •xclted states of e"9n defonned 111.clel 

in the range• 150!,A.'186 end 2285'.A"-254 1a investigated. 'I'he energies· of the ' 

firat and -cond 1<a-.2+oroo+ •ta~;. o,J~ted taklna Into account the blocldnQ 

effect in the !t"omework of the approximate -cond q1.-111nllza.Uon •ulflciently well 

agre-e with th& con-e•ponding experhnentAI data. 'l'he •trueture of the excited 

11tates is .lnve11t.igated and it bl found that in rno■t caee• the lowea .. lyln& K.-.. 2+ 

' and Q+ states po-• the cle&.l"ly expre-.d. collectr,,,,t properties, In some 

case11 the energies g( qu,sdn..lpOle excited ■bte• lie near the aecular eque.tlon 

pole• and the •trueture of Kir•2+ &late• I• eimllar to the two- quaai-parllcle one, 

The partlcularltie• of the Kir•O+ &tale• are lm,eatJ.i!ated. '!'hit apectro.coplc fac

to.rs are o,Jculated for direct nuclear reactlona and the rel4U-V. probablliti&• 

are lound for beta tranalUona to thEJ Kir•O+ atate-. A aaU&fa.ciory o.greement ls 

ob1o.lned betw.en theory arid •xperlment. ~ role of the P and Q forbk.ldenne-e4 

in the auperGuJd ~ear rnodel 1a imre•tiaated. 

Preprint. Joint Institute Research. 



Baeaenne 

ITpuMenenue MaTeMaTnqecKux MeT0/l0B, pa3BHTbIX npu nocTpoenun Teop11u caepxnpoao-

/1 2/ 
/lllM0CTH ' , npuaeno K 0OJlhWHM ycnexaM B Teopuu BT0MII0!"'O ,mpa. Ha 0CII0Be 9TIIX MeTo..-

/l0B 0b!Jl pa3BIIT MaTeMaT11qecK1Ili annapaT, npll!"'0/lllhlli /lJlSI MIIKp0CK0JIHqeCK0l"'0 on11ca11US1 

cTpyKTYPhI ,mpa, H obma ctj,opMynnpoaana caepxTeKyqa11 Moaenb ,mpa KaK aanbneliwee pas

BUTue Moaene!i nesaBUCUMbIX qacT11u
13

-
51

• B pesynbTaTe Ob!IIO /18110 ne T0JlbK0 KaqecTae11-

11oe, 110 B p1111e cnyqaeB KonuqecTae1111oe on11ca11ue Tex caolicTB su:1ep, K0T0pbre ne yKna11bIBa

n11cb a paMKU ooonoqeqnoli u 0606we1111oli Moaeneli Slllpa, 

Oc110Bllb!MU Il0Jl0)l{el!l!HMU caepxTeKyqeli MoaenH ,mpa !IBJlHIOTCH cneayIOWHe, 

BsanMO/lelicTBHH Me)K/lY 11yKJ10l18Mll B H/lpe 0illICb!BBIOTCH C Il0M0Wb!O 1"'8MIIJlbT0HII8Ha 

B Bil/le: 

H II + H + H 
av pair coll (I) 

T,e, 0110 pasaeneno na Tpll qacTn: cpe1111ee none SlllPB Hav , asanMo/lelicTBIIe llpatr ,, 

IIPIIB0/lHWee K napllb!M KoppenHUIIHM caepxIIp0B0/lHWero Tlma, H 

'\ 

H 
coll 

,, 0TBeTCTBe1111oe 

sa K0JineKTIIBllb!e CB0liCTBa 51/lCp KBa11pyrronb-KB81lpyrronh110e, 0KTYII0Jlb-0KTyrronhH0e II T0MY 

IIOUOOl!b!C • B381IM0UelicTBll5I, Ypaanemrn sauaqn 118X0/l5ITCSI C II0M0Wb!O aapnau1101111oro rrp1111-

u1ma BoronI06oaa
161

, HBnHIOmerocn 0606me11neM ·11saecTnoro MeToua XapTpn-¢loKa, ITpn pe

/7 / 
wel!IIH llX IICII0nbSyeTCH MeT0/l IIplIOJll!)Kelll!Ol"'O BTop11q11oro KDaHT0DBIIHH • 3TH ypaa11el!IIH 

M0)KII0 T8K)Ke IIonyqlITb MeT0/l0M tj,yHKUIIli rp11Ha, 

CneayeT 3aMeTHTb, qTo pas6ne1rne raMHnbT0HHana B38HM0/lelicTBIIH HyKn0H0B B H/lpe 

HBnHeTCH neCK0nbK0 ycn0Bl!bIM, n(!CK0nhKY cqnTaeTCH, qTo B H coueplKIITCSI nonnoe caMo-
av 

cornacoaanHoe 

r11qHo a H 
pair 

none 51/lPB, DKnIOqag C00TBeTCTByIOWlle qacTII 113 H 
p atr 

II 

,.. + + 
=--,G "",a+ a - a.,_ a + K0HCTBl!Ta 

88 • s s e ~ _e 
G rrepenopMnpoaaHa c 

II • Anano-
coll 

yqeT0M D38llMQ-

aelicTBllli H 
coll 

, TaKoe BbI/lenenne cpe1111ero nong Sl):{pa ll B38HM0/leliCTBllli, rrpHB0US!WllX K 

napnbIM KoppeJIHUllHM, tj,aKTHqeCKll npoD0/lllTCSI ne D orrepaTope II , a B cpe1111eM snaqeHHll 

I! no neK0T0poMy C0CT0HIIHIO, T,e. 

<H>=<H> + < H > + <H > (2) 
pair coll 

/8/ 
KaK noKasano B , M0)KH0 CTporo BbIUeJll!Tb caM0C0!"'Jlacoaannoe none ll B38llM0UeliCTBlle, 

llPIIB0/lHWee K napHbIM KoppeJIHllHS!M CBepxnp0B0/lHWero Tuna, H3 CBM0!"'O oomero DH/18 

raMHJ1hT011HaHa asa11Mo11elicTa1111 MelK/lY nyKnonaMH B Slllpe, 

3 



Ha ocHoae caepxTeKy'lei! Monenn HJlpa npoaeneHbI nccnenoaaHHH MHorax caoi!CTB 

aTOMHblX HJle.p. TaK, B cny'lae CHllbHOJ:teq,opMHpoBaHHblX HJlep paCC'lHTaHbl RX MOMeHTbl 

HHepnnn, aeponTHOCTn a- , /3- H y -nepexonoa, cneKTpbI. He'leTHblX A-Hllep H T.n. 
/8..:11; 

( CM., HanpnMep, pa60Tbl ) • Bbl'lHCneHbl SHeprHH llBYXKBa3H'laCTH'lHblX B036y)Kll8HHblX 

COCTOHHHii 'leTHblX neq,opMnpoaaHHblX HJlep H npoaeneHO cpaaHeHne TeopnH _c SKCnepnMeH
/12-15/ 

TOM B • O6mae HCCne110BaHHH KonneKTHBHblX HepoTallHOllllblX COCTOHHHi! aTOMHblX HJlel) 
/16,17 / /18/ · 

npoaenenbl B • B pHJle pa6oT (HanpnMep, a ) nccnenoaanbl KonneKTHBHble cocTo* 

IIHH cq,epn'leCKHX n11ep, Hccne11oaannro KOnneKTHBllblX CBOi!CTB neq,OpMHpOBaHHblX 'leTllblX 
/19-24/ 

HJlep nocanmeno 6onbmoe 'lllcno pa6oT, B. TOM 'lHCne npaaeneHHbl9 B CCbinKaX 

HacTonman pa6oTa nocanmena nay'lennro na ocHoBe caepxTeKy'lei! Mo11enn HJlpa 

CTPYKTypbl KonneKTHBllblX nepoT~llHOllllblX COCTOHHHil 'leTHblX 11eq,opMnpoaaHHblX HJlep H Bbl!ICH~

HHIO COOTHOWeHHH Me>KllY KOnneKTHBHOi! H KBa3H'laCTH'lHOi! CTpyKTypoi! 5036ylKlleHHblX COCT0!11 

HHi! 9THX !lllep. 

1. napHbl9 Koppennnnn HyKnoHoB caepxnpoaonnmero Tnna 

O6cynnM peaynbTaTbl paC'leTOB c raMHnbTOHHaHOM H + II , 
av pair 

B npn6mI>K8HHH 

He3aBHCHMblX .KBa3H'laCTHll, T.e. B Monenn, Y'lHTbIBaIOmei! OCTaTO'lHble aaanMonei!CTBHH HYK-

noHoB, npnaonsnnne K napHbIM KoppennnnnM caepxnpoaonnwero Tnna. 

3Ta Monenb OTnnqaeTCH He TOllbKO caoei! nocnenoaaTenbHOCTIO, MaTeMaTH'leCKOi! 

CTporOCTblO H CaMocornaCOBaHHOCTblO, HO H npOCTOTOi! BblBOllOB O CTpyKType aTOMHoro 
/8/ . 

HllPB • Ha 3TOi! MonenH cne11yoT, 'lTO OCHO.BH0e H PRll noa6y>KneHHbIX COCTOHHHi! He'leT-

Horo A- !lllpa HMelOT Ollll0KBa3H'IaCTH'lHYIO CTpyKTypy, 6onee BblCOKne B036ylKlleHHble co-

· CTO!!Hll!I - TpeXKBa3H'laG?Tll'lHYIO CTpyKTypy H T.A. CornaCHO 9TOii MOll_enn, noaeneHHe OllHO-

KBa3H'laCTH'lHblX yponnei! He'leTHblX A cnnbHOlleq,opMnponaHHblX !!Aep onpenen!leTCH B oc-

HOBHOM cpenHnM noneM n11pa. 3TnM o6ycnoaneH ycnex noTeHunana HnnbcCoHa KaK a o6'b!IC-

HeHnn noaeneHn!I ypoanei! He'leTHbIX A -HJlep, TaK n a BbmonHe11nn npasnn oT6opa nn!I 
/25/ 

fJ-n y -nepexonoa, OCH0BaHHblX Ha aCHMilTOTlI'leCKHX KBaHTOBblX 'lHcnax 

B M011enn napHbIX K0ppen!IUHii aoa6y>KlleHHbie COCT0HIIH!I 'leTHblX CHnbHoneq,opMnponaH-

HblX n11ep !!Bn!IIOTC!I llBYXKBB3H'lBCTH'lHI,IMH. 3TO aepno 11nn Tex C0CTO!!HHi!, nnn K0T0pblX. 

H 
colt 

.. /12-15/ 
He nrpaeT onpenengroweii ponn. B pa6oTax 6bmn BbI'lHCneHbI s11eprnH 11nyx-

KBB3H'laCTH'lHhIX yponHeli 'leTl!hlX HJlep B o6naCT!IX 150 :. A :. 188 H 228 :;:; A s. 254 H cpaa-

HeHbl C COOTBeTCTBYIOWIIMII 9KCnep11Me11TanbllblMH 11aHHblMH. CpanHeHHe· paCC'lHTaHHblX 3Ha

'leHHii 3Heprttii. ypoaHei! 'leTH0-'leTHblX !lllep C 9KCnepHMeHTanbHblMH AaHHblMH IlOKa3ano, 

'lT0 nai!11eno Ha OilbITe ... 6onbWHHCTBO paCC'lHTal!Hb!X HH3KHX llBYXKBa3H'IBCTH'lHbIX ypo·aHei!, 

KOTOpbie non~<HbI 6bICTpo 3acenSITbCH nptt cooTBeTCTnyromnx f3 -pacna11ax, Cornacne 
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paC'J:8TOB; Bb!IlOJU!eHHblX Ha ciCHOBe MO)l81lll' H838BllCllMblX • KB~3ll'J:8CTHJl, C :9KCITep.HM8HT81lb-,, 
! t _, ' • ·, -. ,:,,, -·.: ·1:,. .. '!-'-.·' . ,- ',,•. . . •. ' 

" Hb!Mll A8HHb!Mll, B OT~oweHHH SHeprnl! " B03oyJK)l8H1;b!X cocio,rnnl!: ll BepOHTHOC!e·~ " (3 ","."'rrepe-

. Xc;>AOB" ~0/lTBeplK,'laeT _.J:IBYXKB83ll'J:8CTll'llIYID, CTPYKTYPY 

ae<jl~pt:'.mposa'11~bll~ 'IeTH0-:18THblX_.~e~ •. " : ; ' .· 

pHAa soa?YJKAe11nh1x 
" ' 

CQ~TO~Hlifi CHnhHo-'-
1 
r, 

. . . . 
" " ' 

2, Ko1111eK;,H~Hble' soaoylKAenui,1~- cocTo>Imrn 

, Bb!SICHE>Hll8 COOTHQW8,HHSI' MeJKay 
. ·, 

- ,. '. f : '., J • ' ,' • ' , , ,:_ ,• ~• ·~ • •/ • j / • • • 
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• '• •, ' '\ _: "i' 0 ,' ' -~•• • :. ,' , " ' :.." • •',\ ! ' \ ~ j < .< •, d ' 

, 'ol5CTOSIT8nbCTBO, •r-ro, B aTOMIIbIX Sl/lpax )lH8l"OH8nbHbl8 MaTpn<iHbl8 . aneMSHTbl f (pp). He' 
• •f ' • • :: ~ ... • · ! • '. ; , ' , \ . . • I ... ~ ' ',r •· ., • \ ' ~,.. ,' : 

,- paBHbl M8)K)ly col5oll )lmil pa3Hb!X 3H8'18Hl!ll ' ;P • ·, npHBO)lllT K 0151,e)lHHSHHIO STHX llBYX 
'' • J ,. ·,, , • ,_, • ;_ ', , • '· ' • ,, I .1 ~ . . . ' • . ' \ . t . ; . 

' THilOB xonneKTHBHbIX )lBH>KSHHll. B peaynbTaTe '!!MSIOTCSI COCTOSIHHS! C K 77=.0+: I B KOTOpbpt'-
' ' ' ' ·/ . , ~ ' '. <- . ·. , .• ' ,' 

KM11pyno~.b-K~aJ:1pyno~bHbI~ B38HMO/lell- , . B08)ll!lIO 'CBSl38Hbl K8K )lBl!)K8HHSI, IlpOHCXOllS!mHe, OT, 
,. . ,, ' ' \'' . ' ' . / ' 

, CTBH_ll; • :ra!C H )lBll)K0Hl!S!,' CBSl38HHbl8 C ·.I-IP air ., 
I,,,. •. I ' 

11 c~~~dyeM . cTpyKTYPY ocHOBHoro 

TOHOB ,H~,!!ellTpOHO·B.- Bonnon,yro ~y;;~1;nro' 

cocTOSIHHSI smpa, cocTosimero na q'ei.noro. '!nc'na npo- ·,, · 
• ' ' • I , ' •, •• ,, •, : ' , r ~ f • 

CCHOBIIOI'O COCTOSIHIISI _Cl!CTSMM, orrpe11eneHHy10 :_icaic 
' ' 

6eccj,0H0By10, _,. T,e, 

Qi 'l' 
I, 

0 ;·, ✓!" i' 
''; (6) ,,, 

· n.cnyqae f -(pp•:i.;o· 
I/ - / ' , . ' :• . . i' • i ',. 

,B ·paMK8X, M8TO)l8 Ilp!!6nn~eHHOro,. BTOpll'IUOro _ KB8HT_OB8lll!S! nony'IHM 

, B - cne)lyromeM BH)le: 
' . + 

' . ,. ' I I ' .. 
'I' =-B exp l-¼ }, -,·:s :·(t/J'.) ¢ 1 -,A(pp'l A 

' pp fJ p . I ' pp' .. P, p . ' 
_ . 2 _2 , 1 • l 2 ; 2 

r)le , ,a -. 11'0 = 0 ,· a, HOJJMHpono:rnull cj,axTop B pimeii 
~ . ' ' 

I, ',+ 
(p 2 pi) 
r . 

-✓ B= ~xp 1-,I¼\ ~ 1 • 'Z (r/;~ 1
) 1 ¢' (·.,,·.,),, ,¢'~;·, 

'l' 0 . (23) 

_ . , -., pp' P
2 

P; II' \ pp' P 2 P;< , P2 P; PP: 1 , 

Ha (23) BllllHO, '!TO Boiinoaasi cj,yHKUHSI ·ocHoBn·oro cocTOSIHHSI cncTeMbI co)lep,KHT .6ecxnaaH-
.. ., ,-'' ',, ·., ••• ', __ • ' < ,, ' ·,_ ' " ./- ,'. •• ,. ' ·' < •', .:.- • • _.-•• ; • /.; 

'laCTll'IHYIO '18CTb, 'qe-rblp8XKD83l!'l8CTH'IHYIO, BOCbMHKB83l!'l8CTH'IIIbl8, II, T,11.· '!aCTII, ,TaKHM 
. . _ ~ , /, . / ' • . '· . . ' l,. r ·· • ' ._ 

o6pa30M, B38llMO)l8llCTBHsi KB83ll'l8CTl!U rrpnnonH, K .TOMY, '!TO CTPYKTypa OCHOBHOI'O COCTOSI-
. ' ' - ' I. ._' ' I· . I, 

·Hnsi. c:Tana _cnol!rnol'!: ,0/lHti'xo -'npn _ynoTpe6nS1eMn1x 1 xoucTai1Tax Mym,THnonb~My/lnno11bm:iro. 
• ' ' :\ . ·, ' ~ • . ; . , •' : : . • ! " • . , ' .·' ' .•. ,"' '•~ '._' I• i, .' .' ' ' \. 

. B38l!MO)l8~,CTBHSI' Ilp!!M0Cl! ~-M,~Or?KB8~ll'l8Crl!'!Hbl~ COCTOl!Ul!i! B BOnHOBOfi_ cpyHKUHH· OCHOBHOro .· 

COCTOS!Hl!II CPl;1B~HTenbHO_ 11enenl!KH;,: 
I, 

·' 
' ' 4. 3neprl!I! Knanpyn~nbHb;~ noa6pr,nen1Ib!X COCTOS!llllfi 

• -, 1 , ' • , '1 • ! • •• ' ' : • : ' ; 

MynhTnnonr;-MynhTl!IlOnbl!Oe B3llHMO)l8llCTBl!8 c, l"aMHnbTOHllaHOM 

'I 

',/' 

"f . • ' • 1 
• / 

. OK83LIB88T cymeCTB8HU08 Bnnmme Ha SHeprl!H \ ll CTPYKTypy' 

H .,, • ll81IIIcie cjiopMyiion(3) 
.. o~~l , - ,·, .; . ' .. : . --•'·-. _ , 

PS!ll8 B_oa6y)K)l8Hllb!X COCTOSIHH!l., i 
\ ·_, ) \ ' ,,< 
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cocTo.mini!, OK"rynonbHhte • aoaoy)!~aemii:r~ coci:o.smng 
• • • a f ' , ' ' , ~ f l 

'18H~, AOCTIITO~HO •· xopowee • corna~ne ·paCC'IIIT~~Hb!X. 3Ha'leHHil sueprni! .OKTynOJlbHb!X COCTO_ll- 1
. 

n'~n ''c 'COOTBeT.CTBY.IOlllHMH SKcnepnMe11Talll>HbIMH' ;aHHbIMH,, Hailaemi, · '!To·' KOHCTaHTII. OKTyrrom,

:OKTynonbll'Oro B38HMO)lei!cTBiill' . /
3
>' 'npuMepHO B )l9ClIT.b pas. MeHbWe K~HCTSIITbi KBaapynonb-

' KBaapynOJibHOI'O B~aHMO)lei!CTBIIll 
(2, •', I -- > ,1 ~ , • , , , I ' 

K IlposeaeHHbie ~CCll8)lOBa11.~_ll [!OK838JIH, '!TO MYllbTH_; i 
' i . . ~ . . 

nonb-MYllbTHnOllbHOe ·asam,oaei!c TB He. C 
, ,, . ', . .· \ ·. ''; 

OKB3hIBaeT · aeCbMa· cna600 BllHH~ne'. Ha suep-

· , rim . coo_TaeTcTayronuix • cocTommi! n. _npn' pac_'!eTHbIX'. SHeprni! HM _MO)!{HO. npeHel5pe'!b; 
' ,,, \ \ 

i' ' \/Bl. ' ' 
KaK .H3BeCTHO , TO'IHOCTb pac'!eTOB B Moi:ienu,· Y'IHThiBaromei! napHb!e .KOppellllllHH 1 

. ' ' . . ' . . . . /27/ ' 
'.' CBepxn'poB·Olllllll8I'O '.Tuna 'saMeTHO nOBb!CHnaCb I nocne y'!eT~; S<p~0KTa OIIOKHPOBKH', B , Ob!IIO no;.·_ 

' Ka~aHO, q~o· TO'IH~fT~. p~c.~eToB B. ~;011' ~,caemi ~;p~HH~~Ha. ;;ll~X~M ,3HaHHeM noseaeHHll 

y_pOBH811 ·,cpeauero non51\ noCKOJlbKy TO'IHOCTb ·ucnollh30BaHHOI'O MaT~"'.laT~'!eCKOI'~ MeToaa , 

siiin11eTC5! 'aocT~TO'!HO x?powei!, B HacTosime~ npeMsi' scTaeT ;soirpoc 06 ·ynyqrueHnH, ;oqnoc-rn 

i:iac'!eTo~, HPOB\)AHMbIX. Ha . OCHOBe. M~T~ria' npnl5m!)!{0HHOf0 BTOPH'lll~_ro KBaHTOBaHH5!, n~pBbIM 

·.· waroM B STO.M Haripannemm .5!BIIHeT~H yqeT s<j,<j,eKTl! 15noKnpoain.· 
l ". ,~,'-', •• • ,~•• ',., •.:,•'' .• '> ,,t• .. • ~,// • ,f•") 

, n·o~neao~a~ellbHO y'IeC;b s<j,<j,eKT '1511'0Kl!pOBKH B8Cb:;,,a TPYAHO, 
• , • I,- • "'-. ' ' ,'f' 

·n03TO~:( C)leJiaeM _'aTO. 

cnen'yromnM ynpomeHHb!M, cnoc~l5oM: .~HM1!'18CKl;e . HbTel!Ul!a~bl A. n ·: ·.11 
\' 

>..P .. onpebiennM; ns: · 

. ycnoBHil· coxpaHeHHH B cpeaneM ''IIICJia npoTOHOB II. neliTpOHOB 'B tio;oy)KJle;mbIX ?OCTOlIHIIHX: 
' + ' " ' ' . . ' ' ,,: . '. , ··,, 
Q

1
_ 'JI 3TH YCJIOBIIH. HMeIOT BH)l: 

(24). 

HB p83HOCTh.s~eprnfi.Jl~yx_:, 

KB83H'!8CTHqHbIX, H OCHOBHb!X COCTOHHHli, Bbl'!HCn'eu11y19_ C. Y'l~;oM' s<j,<j,eKTB OIIOKHpOB~!_I; 

B TBOJlllUEl 1, npoa~i:,fOHCTPHpyeM HSMEiuemrn XHMH'!eC1rnx noTeH!l118110B A. H A.' 

,; · pacc'!HTaHHhix, c<irnacHo (24) ,' ansi 'n6a6y)!{A~HUhtx 'coc~os11111ii. OTHOCHTenhHo :.>,,:•.-.JI,· >..Pd~; 
, , · , ;• · .·,' , .I 

1
- I , , p 

,OCHOBHhIX cocT05!HJn1,. B· sToi! Ta6n11ue TaK)!<e np11seaeM oTKnoueHl!H ,'!ncen Hei!Tponoa :t.N 

:11 npOTOHOB llz a' :B030Y>K)leHHb!X ~oc;osi1mSIX);lllSI, ~~~'c ~~lll!bl~~- ,f 1

• ~ 'Z ' ecn~ He/ 

'Y;ll1:hlB81;b H3MeHeUHH B' >.. i, H, 'AP .,Bl;lBYX. nocneau~x CTpoi:'ax ;a6m1ubl 1· npnneaeM 

II3M8HeHHH, f:1~1, ~' . !J.Cuwl:, .. !,B llp~U8UTaX) AnH~COCTO~HHil '~ ,IC 17=0~ H 2+ , CBH38HHb!8 

C COOTBeTCTBYI<?lllHMH 'H1MeUeHIIHMH B_ ",\ n: If' \' ·.'..-Ha ~a~~Jl~~~l 1 BIIAH0,
1 

'!TO B_ 15om,..: . ' 

,I 

-~?30Y)!{Jl8HllblX .. co~TOHHll5!X . ~W)!{eT nosecTH K 6on1,w11M· orn116KaM, n Bht'!Hcne11n51x, 
' \. !- . 
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·I 

. / 

·\ 
I. ' 

'!To xacaeTC!I saMeHbI ,(s)+'£(s')aa &(ss')-& 0 , TO BIIH!IHI!e aToil·saMeHbI Ha 
' . - ., ,. ...,'- . '. : , 

· ilollHOBbie q,ynxum1. ~os6ylKJl9HilbIX' cocT·ogauil BO· MHOrux c11yqagx oxasbmaeTC!I saMeTllbIM, . 
, . . . "' , , . , , •' •· ·r \ , . 

oco6em1d; ec11u· 'cTpyKTypa cooTneTCTBYIOlllero cocTcisinlig ·611usxa K /lBYXKaasuqa~T11<inoi1, 
' ' . . ' .. > . . ( 2) '.' ' .• 4/ 3 . 0' . ' . . 

- TaK; aanp11Mep, ,'.1PII .K . =· 10 A h w~ > 

.\ ,, .. yqeT 3qJqJeKTa·, 6JI~Kllp0Bfll Tipunell K TIOHlllKe-· ; 
• ' , I • • I 

HHIO snaqem1il, ,nepnbIX' ~opaeil · "'1 ./lll!I !130TOTIOB 
-, . , ' ,,., '.'• 

Dy npuMepno. na -0,4 ,Man, /lll!I 11so-

TOTIOB Yq' ila 0,15· Maa,H T,/l, . -. 
' . ' • • . , 0 /23/ . •. 
TTpone}le~ /lOTIOJ1IIHTellbllbl0 !',o CJ?aBH0Hll!O C llCCJl~/lOBaHll>l. caoi!CTB., KBallPYTIOllb-

HhIX COCTO!!Hllil, Pac<ieT 3Hepruil. KBa/lpynoJlbllbIX C,:OCTO!!Hll.l! B :o6eux 0611aCTlIX CllllbHO/leq,op

:MHPOBam1~rx ''1mep 150. ~.A ~,1~8 ll 22ii'~ A ~ 254 Bb;TIOIIHElHbl. C' BOIIHOB:i~ll-q>YHKUll!IMH 
• '. ' •.• - , .... _.. . - . 1 . • . /25h · . . . 

n cxeMaM11 O/lHO'!aCTH'IHbtX ypoaneil ·.n0Tenuna11a Hu11bccona •• 8b16op napaMeTpoa -lleTallb-
. . . 121. , /23/- . ' . · · .... > . . ~ - · - , . 

Ho. o6cylK/l0H a · ... · , B uacTO!llllHX pacqeTax cxeMbI' 0Iu1o'laCTll'IHbIX ypoaneil Ansi 
. '. - ' /21 / . . • • · · · · · . · . , ·. 

o6naCTll 150 .~ A :S 188 B3!1Tbl Taxue lKO, KaK a._ a B 0611aCTH 228 < .A < 254 A06aane-
. . . ' JC). '•,' - o' - '°:- , , .. ·O 

_Hbl Clle/lyIOIIIHe . COCTO!IHH!I : ; HeilTpOHlible -:- 633 t. C E (s) =0,08 h W
O 

, , 716' C 'E(s)"l ;43 hw
0
;' 

' . O ' ,,,, 0 \ .,, ,_, 0 ·- . ' 

611 t.· c E.(s)=l,45 hw~ · :; .606• c E(s) =1,48 h w., . 'H 613~ -c-,E.(s) ;.l,52 h w ; npoTon:.. , < - . u . ' \ ,.;/. t 0:. . . 0. 0 ,, 

Hhrn-532t c E(v).=0,15hw · 402t :c E(v):=0,43hw , 4044 C El.v).m0,44 h w ll 
! , 1-' .. _ O .• 0 , '/ .. , ', . ,o ,, ~,.. _., . .o , 

503 i, c E!.v) . = 1,65 h w. , .Uo6aane1me s·Tux cocTonn11il npuae110 ic nepenopM11poaxe /2l. ·ll 
' • - I , • • • \ • Q . ~• . ' \ ~ . ,_, .' ; ' •~- ', • • ' • - • 

ll03_BO/III/IO BbI6paTb OAHy KOHCTaHTY KBa/lpano11b.;_KBaApyno11bHbIX' B38lIMOAeilCTBHil' All!! 

;6;1!X o6~acTeil ~\l~_hll0A9qJOpM!ip0B8li~bIX !!Aep, .• . . 
. \ 

.-'\ . . '-,. , ' 

Ha 

i't) := 10 

. pnc, 4 ~np1rnen~M snepru11 1cocTo!IH11il c 1I(ir,,,;::2+11· 0 +, 
'•41 a , , - - - . . , •. ·' - . - , . , - . 
A ' ,h, w., . . C Y'l,eTOM .3¢,pe_KTa 6110,rnpOBKII, ll C::00,TBeTCTBYIOIIIHe :axcnepHM9HT_Bllbllb!e 

, : paCC'l!ITaHHbie rip11 

3Ha'!e~H!l'':Hepr~il _COCTOHHHil c Kir=-2+n0+:. }laHHbI~. lfa puc; .. 4 Bll/l!IO, . '!TO paCC'l-~TaHHbrn · . . ~ . - ' . \ 

HaXOA!ITC!I B AOCTaTO'IIIO xopoweM,cor11ac11u C 3KCnepHMeH:ranbHblMH Aallllb!MH, npn'leM y'leT• 

Sq>q>eKTa 6IIOK!ipOBK~ np~B811 -~ y11y~w-en:;!O ~Toro, c'or11ac1rn, : ~AIIll~ ~3 Ha'.~6one~ ~a)KHb!X 

0

pe'_ 

. sy/lbTBT~B ',!IBll!leTC::!I 06'b!IC!le1IHe onycKaHll!l.'3Hepr11'i1 cqc'T·~~il C 'K ir=2 +:' HH)Ke sneprnil '. I' 
, • I ,, 

COCTO!IHHil C K ir=O+: B H3?TOllaX AHCllp03!1H ll'9p6HH, 
',. 

, . P
0

8CCMO;pm,;; llOBeAe,11~e 3!1eprnil nepBblX w1 ,ll BTOpbl~ "'2 · B036)')K~eHHb!X COCTOSI- . 

i111il C ·K~=-·2+·. KOTOpb!e !IBIIH!OTC!I nepabIMll •, n_ BTO!)b!MK KOpHHMll ,cexy11gpuoro ,:paanemi~ 
( 2) • . 

( i'1) np11 pa311H'IHbIX' 
· .· /12,28.:.31 / 

3Ha'!eHll!IX K_:, _ll CpaBHHM IIX C_ 9KCrrnpl!MeHT811bHb!Mll Aa!IHb!MH, B3!1Tbl-

MH H3 · -·'· . , •· 

Ha puc;' 5 ll B •Ta611uue· 2 npHBeAe!IbI 3Ha'!e!Ill!I '"' i' All!! !1/lep ll3 0611aCTII· 

150 < A < 184, pac~iinT~nii.~i~ npll -,p,=• 10 A.va h ~ i2l = 9,5 A41 '1i -~>Kc2J' ~ i<C2J =K<2l.,J2l. 
, , "':'= .: -= _.,. _ . , ',._ o · , , . , -o , __ n, . p" np ~ 

,; npn. ~<:o =·li 5 A041 \i c ,l,:O =·K(2) .;,_KC2l n im: ;.·0,7 K<'Zl • n npll' ~<m = 8 2 A • 41\·~ 
·· (2)' _', ' 0 o ,\n , __ P .· np · ., .--' ,' ,', . ,'- ~!,· 

K · =-8,5 A· 41,3 h o, · 11 .K<m ;,..i,3' Kem~ B_ Ta61111uax 2-5 npuae}lem,I iaxne s11a'lennH 
o , np ., . . · , _ , 

AByx' nepBhIX no~rocoa co~TaeTcTayromui cexy11gpnbIX 
1
yp~anennil; Cp~anen11e ~accqn;a11Hbl; · 

, . ~ . 
_. __ :____.:,. ----- ---· --~ 

/ _ x) '-lepea. N nz A.t- o6oana'!eno cocToSIHl!e 
·c K ='A+:~ .. ; a 'lepes N n; Ai -::•c K = ,\-,.S • ' 

K11LN n zA J n0Tenu11a11a .HH/lbC::cona 
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, 'j t,'.~ I ·~ '•4/3 ,·O 

~ s',m•H?H~ll aHep;Hll c -aKcnepHMeHTanhHblMH naHHbIMH noKa3bIBaeT, , '!To. n
1
pH : K(2) = 9,5 A h_w

0
, ·. _': 

cr;o, >a,. (~ ' . c~' ,.4/3 0 ' (2)', ' ,(2) ·, -:-\~: . - ',_ ', . , ; 
I( K , n Hpll ·~ .=·8,2~ hw0 ', K '=],3K_ Hony'!GHO AJill"6()nbWlfHCTBa 
np np '\ .: '. . , 

n.aep, oqeH.b xopomee cornac\He TeopHH C a'Kc~~pn~eaToM~; C~r.nac~e HeCKonhKO xy*e Ha :.: -J 

I<paSix1 ~6n~CTK c~~bHOneq,opMnpoBaH~blX • llAep; , T,e. ni"rn ll30TOHOB Nd ;_; Sm Gd ·. ll . w ., Os, 
.' ' , "' ~ . ', '.. ',· .• • , . ' ' I. 

:'ho c·Bll38HO C TeM,• '!TO -a· HpOB8)leHHbIX paC'!eTaX Mbi He Y'lllTbI~anH' paBHOBeCHO!i aeq,op-
) , 1 .. ' • ' ~ • ' ' ' ( ' ~ . - ' • ' ' ' ' ' ' '. • • 

. Mllllllll, °KOTOpal1 HMeeT MeCTO. nm1. 8THX llAGP, 3aMeTnM,' '!TO 'aHeprllll nepabIX c9CTOSIH!I!i .. 

~ K ': a-2 + ~- 6onbwuircTae ll/lep onyuieHbI • npIIMepHo _Ha o;,5 M~a·-~THOCuTenbHO ~omo~oa, · 
-· / • y 

-a a ,11a0Tonax nucnpoansr n ap6Hll npnMepHO Ha 1 Maa: 
. . ; ( ,' .\ ·- . . 

' Ha. pnc, 5 !I B ':Ta_6nHUe 3 !JPIIBGAGHbl 3H8'18H!Ill · Cu 1 •. > •nnsr MGP .. U-3 ~6nacTU. , 

1 °41'80 - (2) · 0 41'8 o . (2) (2) ·c2) (2) 
paCC'IIITa!IHble npll ,c~> _".':10 A,h"l;1K -,=_11 A , h_~o c Kn ~:KP_ mKnp :_aK;, 

Hpll ,l 2>ail2A"41' 8 h; 'C. K< 2>=·,p,' ,.-,,.<2>·· .. n· ';! 2> =0,7,K< 2i I ;pu··K( 2)'=·8,SA~ 4/ 8 h;:,.• 
, , , , , 0 , •. o. n , . p , , _ -_ '\ n_p . · - , '. .~ , '., o ' 

. K< 2J = 9 A~'/8 h"' 'u i 2> ~' 1,3 ,!- 2> : · .• nony'l ___ eHo _ynoaneTa_opHTenhHO~ cornacHe BbI'IH..; 
0 np . , · 'I 

': cneHJblx" atta'!eHHJ! · · eu 
1 

-c . cooTaeTCTByrom11M1I' aKcnep11MeHTanbHbIMH nanH~rMn; _ 
" •,.· ',. • . ..· · · - · · ·254 -

_ -.. npaaiinbHO HJlpenaHo' onyciaHlle aHeprIJ!i• c'ocTollHHll . c ·_. K "= • 2+ · B Fm · · oTH-oc11TenbHO 
./. 1250. · .. · _; · . . · · · _· '(:!) _ · •4/8 ·o, ( 2) ~.: 

·:Cf.. • Ha1Inyq~ee.cor11acH~• nocTHrHyTo npn.'. K =_-11 A. h eu 0 , 1 ~~2~ K, : , 

;., . ,.: 
:. KaK .113BeCTHO, BTOp1>1e KOpHII ce_KynllpHbIX ypaBHGHH!i ( 11) ~ (12) paCH,0/lO)KGHbl 

' : • : .• ,, , J , ' ' • ' ' • ' 1_ ·~ \ ,• ~ \ ' ' • , I \, ,, 

. 'Meii<ny 3Ha'IGHIIllMll nepBbIX ll BTOpbIX. nomocoa •. nocKonhKY . B 60/lbWIIHCTBe .cnyqaeB ,, paCCTOil-' 

.. :i ,Hllll, Meii<ity: :;;~Mil- ~.omoc~~~ .HeBe~IIK~;, To iaii~:cieHH~-a~eprnll eu
2

. •,. 1 B ~H~;H~enbH~!i ,Me~~ ·' 

~~pen~nllIOTCil 
1

UO~O)K~HllllM~ cooweTCTBYIOIUIIX. nonroc6a •. noaTOMY' BElnll'IIIHbL "' 'HPIIBE!/18-•. 

' Hbl TO~bK~ ·Jnll 0/1°H~ro ,. 3Ha'leHHll •. K< 2>,. nn'n K_aJKnoro. smpa. 8K~nepHM~HTanbHO, :a6nro;eiio 
~ I - , • - 16C - - · ' ' , . 

,, ,,, TOnbKO naa BTOpb!X COCTOS!Hllll C. K" =-2 + .- O)lHO ._ B• Dy / ·c .a'ne'pr11eJ!, paB!lO!i 
·',• '/32/', .· . '-· ,_ ,. 
1,987 ; KOTOpall QornacyeTCll C .llO/ly'le!IHblM: IIBMII 3H8'18Hll8M Cu . ;_,- 2' Mas• ~:ropoe_ 

I.'.' · 172 . ' . ; · . -·, , /33/ ' , ' 2 
. . - · ' 

' B · Yb ' c 3H!;prne!i, _ paBHO!i 1,559' Maa ·. ; ,'. ·nnll, KOT_oporc:i_· _HaWII paC'!9Tbl _ naroT. 3H~'leIIlle__ ·.-

;.,: l ,9 'Maa:' _CnedyeT, OTMeTIITb, ~To .Hawn· paciieTbr naro'r aaab1WeHH1>re 3H_a'leHHll nnn 1H.eprn!i 

KOn~eK;IIDH~lX'c6cT~llli~~ C K,r.; 2+: nn~ 'll3~TOHO~- Yb. }, , 
I . 

TaK, 

i 

/23/ , , /22/ . 
KaK' y)Ke OTMG_'lanocb _ B. _ \ , paanH'!lle naw11x pac'!eTOB C Bb'._'IHCneHHSIMII B · · CBll38--

• HO, · BO-ll;pBb!X: ·• C pas;II'lli,w,t" ~1.,rfopOM \ KOHCTIJH,T. K~anpynon~-KBa~pyn~n'i,HO;O B381IM'o11ell:-

CTBllll II, BO'-BTOpbIX, .c TeM, '!TO 
1221 

IICHOnb30Ban11cb ."aCIIMllTOTH'leCKHS BO/lHOBbie · <j,yHK-
\ ., ~:, '·,. •·,,.'•. , __,..,...... .> r•· \ •. ,., l .·,. , ~; ·',' ,• 

:llllll llOTGHUHana HHllbCCOHS, 'Torna KSK Mb! 6pa1111 •TO'!Hble BOnHOBble q,yHKl.Ufll• HOTGHUHSna 
' ~• •' ' • • ,• • \ • r ~ , ' • •• ~ • '• • ,• ' < • ' \ • • \ • 

Hrinbccona, Paann'lHe a pac'!eTax CBSI3aHo· He CTO/lbKO, c. TeM, '!To .MaTpn'!Hhre aneMeHTb(OT ,; 
' l •· • • • •' /' • , ' ' / , • , \ __ , • • ' 

, '.onepaTopa· KBaJ:tpyHOnbHOrO _MOMGHTB Bbl'IHCnllIOTCSI HeAOCTBTO'IHO TO'IHO, CKOffbKO,' ' 
• \ ,\ ,I ;· ' ' ' - ' • '-, , • : ; • I. • r .,! ' ' ' j •. 

C ,TSMi. '<!To I:Ipll, HCHOJI_b3(!B8HIIII acn_MHTOT}!'IGCKHX BO/llI,OBb~X/ <j,yHKUII!i' 6bl/l llOTep.iH psrn no~• 

-n~;OB /~ CeKynsrpHbix ypaBH~1ihruc ( 11)' H~·~oTop~re li3 Koiopb!X BHO~H,;ll cyIUeCTB~Hllbili BKnaii' 
, ", r , ,, , , ~• , \ l .. , .•. c • , ''.·; , I.' . d _'" ., \ , • ,- ; . 

'•a. ( 11), 3aMeTHM,_ '!TO. a OT)lenbHbIX. c,iy"iaiix 6nH3Klle ,nonroca naJKe · CO, cpaBHHTenbHO ne6oiib-
. I -. ,_ . .. . -

-WHMH_ 3Ha'!eH~ll~H ;,;aTpll'!HbIX ·adeMeHT_~B f(ppl. n • °i'(pp~I .11rparoT
0

BalKHY!O ponb;, 
\ 

' . , 1,' ,,! 

,, 
. ' 

8H~prHH. neJ:lBbilt · u ,BTOJ:lblX a~a6y)KneHHhrx c~cTosrBn!i: c -I ri K ~ 0 + 0 paccq11~a~b1 B. o6en~ 
/ 

-1 
,,. •·, 

15 



I I/ 

__; " 

Y, 

;,: 

~ ( 
·. - \' 

. I 
ii 

o6nacTsix c1rn1,Houetj,op~11poaaHHbIX. ,:ruep np11 ·Tex· )Ke• 3Ha'leHH>IX 
• .( ' J • • • ' " •• " - -

'c: l'ITK ;;,2+:2 ·,.Hap11c, 6 11-B T80°n11ueA·np11aeueHbl 3H8'l0HHS! ._w·,. n: 

11 COCTOS!HHSI 

,eu·· nn,:r Slllep·, . 2 . . • 

,113'00.nacrn,'lSO -~ A ~.184 I paC6'!HT8llllblE! npli pa3nl;'lllb!X 3118'l9HIIHX 
(2) (2) 

i. K , 'li_ , ~np 

nonyqeHo. yuoaneTaop11Ten1,Hoe cornac11e pe3yn1,-ra-roa pac•teToa' c coOTBeTcTay10m11M11' :rncne-
, , . · · . .. ·' · . ,150 ·. , 

p11MeHTanbHhIMll ABHHhIMll,pn,:r Bcex Slllep, KpoMe Nd· /II H30Tonoa Sm ·n Gd 1,ill!!Sl , 

K0Top~1x· ,;e yqTeHo H3MeHe~11e. 11x: pmrnoaecHbIX uetj,op~au11l!, n'ocne npoae11eH11~ HacTostm11i' 
. /34/ . . ,' . ·, .. "·. , ' . ',:-164 . , _. · 

pac'!eToa .B , 61,ino_ '!!al!11eHo' C?CTOSI!!He c K rt= 0 + B <or c aHepr11e/!, ·paaHol! · 1,248 Maa, ;: . 

·KoTopoe cornacye;cst ~ 'HamaM·H pacqeTa~n:. 'Cne11yeT· OTMeTHTh, ·_qTo ;Heprm1 °Iropa1,1x no3- • 

. 6y~Jl0!l!fblX COCTOSl!!lil!· C irt .;,., 0 t . onymeHbl OTIIOCl!Te!lb!!O ·nepBb!X no~io~OB (14) ··np.11Mep-
, . - / . \ ' . ~ - ' . . ' -

', HO H8 ,•o, 1 : Maa, a )1nSI. H8HOO!lee TSl)K0!lb!X >Iuep II Tor.a. M0Hblll9,. Ha p11c,' 6 'H . B 'Ta6n11ue 5 

.np11a·eueHbl pa?C'lliT8HHbie'3H8'l0HH>I w
1 

H ,eu
2 

,JlllS! SlllE!P ·113 oGn~CTli 2£8 ::;_ A 'S_254• 

--B1,1qncnemi1,re 3Ha'leHn',:r sue'prHi') 1:epn1,Ix 9ocToS1mi'i! c. K rt=· 0 + · · _pacnono)KeH1,I, HecKonhKO \, 
,, ..._ I , ' ' , f , , ' 

Bblllle COOTBSTCT_BYf?lllliX ,9.Kcnep11M0Hli8nhH,hlX )18HHblX, 311a'le!!IISI . (<)1. 11n,:r. H30TOHOB, 'I'h , 

o>ieHb 'lYBCTBliT9!lbHhl K B9Tlli'lllH9 K ( 
2> 1 II '•umr HIIX O"IE!Hb B8lK0!! ·uouoop ,\ n · II . ,\· 

I ' , , . , , • • ' , • , _. p' 

B-. 6on1,w11HCTBe Slllep'-:aTol! oo;;acTn aHeprIrn nepn1,Ix ·cocro>111ul! c K ".' =· O+ 61111~~11 K 
~ • / , • ' I •, \ • 

3ll8'l9Hll>IM nepBblf noniocoa; 8 -A~_>I 1130;:onoa ·cm. II ·.Cf -~paKTH'l9CKH,COBll8/l810T. C HHMH, 

B 

' Jlng H3QTOHOB u 

. '/24/ 
,COCT_O>Illlifi c' ;,Krt=·9+· npoaeueno TSK)KS B 'O/lll8KO 093 

Ii TOnbKO ~pH: ;p> ='K<
2>: =K< 2>'•. • 3neprnn, noiiy'leHHbie' 

n · p-' np ·, ·. \ 

6nH3KII K paCC"IIITSHHhIM- naMH npn 
1

K< 2>c{10 ·_ 11) A41 ~bc'.: n K<
2>_'.;,/ 2> 

.. /24/ . , . :,, • I ' . ,,. , • o_._: np , . 

nonyqeHo B neCKO~bKO 6on_1,wee ony~K811119 I .• ~ I OTIIOCIITSnb,!!0/ 
~- . i . . ' •.. ~ . ' . . ' • .. , 

CxeMa. Ol;l!!O'laCTH'l!lbIX . ypoa110l! A!!SI, 2J > 237 . , 
/24/ · . , · · · 

2 E , . >. 2 c. ·' pan!lhI 11nS1 U -1,003 Man, 
. . min .. -. . '244 - • . . • · ·' 

Bbl'{HC!l0Hl;e. aiiep;a·l! 
-, . . : ... 

y'leTa. atj,tj,eKTa·onoKupoaKu 
/24/. ' 

1 · AOBO!lbHO 

. . , 
nepnoro. nonroca, "leM a Haw11x ·pacqeTax, , 

. , /24/ - . · . : 
n ; 3. s!MSTHO· o_TliH"l89TC>I OT _Ha_ wel!J '.faK ,' B 

, :t4U · ··· · · _ 2,;2 - • 

'; . 

,:· 

nng Pu. - 1,001 Man_, ung Cm~ , -
1
0,9:M .Msn u A!!S\ Cm - 0,019 Msn, KliK, n'· ) ,• 

' ' 

2C dn,:r aT11x. 
. . . I 

OT!lli"llte 'irawnx pac'leToB O'l". pac•ieT;B, ! npoaeµe~HblX. ·a 

• y 

H8WHX p_acq?Tax MIIHIIManbHOe "418'l0HHe, S!Aep, p8B110 1,3 Maa, 'HeKoTopoe 
/24/ , , ,·.. ' . d 

CB>I38HO TUKJKe, C TeM, 'IT - , '~ 

HaM11- He .y'lHTbIB8nHCb' 1l3M9H0Hli>I paBHOBSCHblX uetj,opMau11l! n,· KP.OMS TOI'O, OUH0"18CTli'lHb!€! 

YP?BHII C_XeMb; Hnn
1
bCCo~a C N' ,;,.g', •, . • . 

CnenyeT <)TME!TIIT_!,,. 'ITO IIC!(n,roqem,e JlYX?BOI"O ,coc-:o>IIIIISI .. B cnyq'ae 'K rt= o· +. cywe-

. CTnemrn ynyqwaeT •, TO'lHOCTb, paC'leTOn H ,• cornacue. Teopn~ C. aKCH9!)liM0HTOM, . Ecn; · SHeprlili 
1 .• .,,,. ••• ~. > ' _, '.- • • ' ' • '• ' ' ._ • '. I ' • •• • \ , • ' ) •• , 

nepa1,1x· 'no30Y)KJl0HHblX':cocTOS!Hlifi C K rt =·0 + paCC'lllT8Tb no ipopMyne, 8H8!!0I"li"IHOfi ( 11) I 
,. ••\ ,' ,' ••• • - .' ,·.·.- , • • •,. I / •, - • :, • J ' I '• ,,. •, ,• •• , 

,. Koi;-na He ucKnIO'lello nyxonoe cocTomrne, TO na)Ke un,:r nony"!eHHSI rpy_Goro cornac1rn c aKcne~ , 
. . . . •, . . - . . , (2) :-: . ' 

pllM0HT8!lbllblMH _naHHbll':,!li· cne11yeT. BB9CTH upyroe 3H8'!9H~e K ' 1 OT!lll'lHOe OT Toro; 

K_?TOpoe yno;pe.oii~eTCS! !!Pli,'., P,8~'leT8X ;HE>Pl'll~' COCTO>I!Iliil c' K11,. 2t · 
:--

J 

--HaMH 61,mn nponeueHbI. pac"!eThI aaeprun cocTOS!Hllfl c K; ..... O+.- 11 - 2 + KaK npn 3Ha-· •. 
. 2 . '. · (2)' c'2) (2 •· ' - , . • . - ' 

'l0HIISIX' <p) ,,_.1I19HbWHX Kn-Kp. ,"°'~--~ TaK:n. HPII 3H8'!0HHSIX_ 

npoaeueHHb;Jl aHan113 · noKa3an," <tTO np'n a1,1qncnean11 ;11epr11l! sTHX cocTof!HHfi yMeHbwea11e 
.. ( 2) - . ( 2) ·, , . ./' • ( 2) . . • . 

"ni, ,po ._cpaBH9Hli!O ·c K . - MOlKHOI KOM~eHClip0B8Tb.' _yaen11qe11,HeM K 1 8 yaenn:qeIme 

i 2> oonhWHX , ~(2),-
1 ttp I t , ~ 

,· 
',/ 16 
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.... " ,, J1 



·_1, 

,; 

l· 

C 2) ' · · . c·2> · - · · , '(2) ' 
;I(' . ·rici: ·cpaBH0lIHIO ·c K .:, 'COOTB0TCT!IY!OlllHM YM0Hblll0Hll0_M 'K' ·- TaK, iiairpmJep,' 

np ''I • (2) 1 •4/So_ · 
_.8Heprnn, paCC'lllT8HHbl0 npn 'K_i . =- 9;5 A,· •. :hw

0
· , .. KC

2
) ·=).2> . 611nsirn K. SHepriISIM( pac..;. ·. 

C'!llTBHHblM n'pn· ~(
2>.;..s,2 ,;:41

~ n '/2> a·-1,3 "(;)-- ,,n:-TaK~e npn :~2>=-ll~si4/3 
~; , ll --

·< ~~! =· O, 7 -KC 2> ' •. C11.ep;y~T :'tMe;:Tb, '!TO -To'.iaoCTb •. n~oaene~HblX 'pac'l'~TO~ ~e~e:n~a. 

IIO~TOMY B-Ta6nnuax 2-5 B 3H8'10HllSIX ,saep:nll cnenyeT ·y'IHTb!BaTb. TOllbKO' OAHH 3HaK 

HOC/10 · aairnTol!. 

5, CTpyiTypa KBaApynO/lbHblX:· ca'cTOSIHHll 

Tipn · pacc~oTpEianii noaeneann, aHa'leHnll nepBbIX · n BTOpbIX · KOJ:'.Hell _ceKy11SipHbIX . ypaaae- · 
- ,( •. •, • I ). ~ f 

!IBfi 6bl/10 OTM~'l0HO, '!TO ' ns _ HHX_ cyniecTae11110 onymeHbI OTHOCnTeiib110 _cooTaeTcTayromnx 

nomp_c.oa, _· npyrne )Ke IIBXO/l!ITCH a611nan. nomocoa' ceKyrigp11oro ypaa11eHnsi, HecoMH'a11110, '!To 

,'ISM 6011ee . CHllbHO ·onylllErna i.aeprng • namroro • cocTO!IHH!I. ·0T11oc~Te11b110 · nom6ca, : TOM· cn11~110e • 
·' ' ,,,,· . ' / ; ',, '> ,· \; ,' .. ,-. , ,,' ,.,:,· ·' '' :- ' - ', 

.. K0/11l0KTHBH3HpOBaHci' na1111oe COCTOflHHe.' l<aK ll3B0CTHO, BO/lHOBS!I cpyHKIIl!!I K01l110KTl!BHOI',O • 
. ~; : + ~ . \ •' ,- •'. . i I - ' ' ·.I•· / ~.' . •~ r • ( .•. ' ~- • I • ' ' 

cocTorumg Qi· 'P_ , ~i,11neTC!I cynepnoaIIuIIell paa11oro pona nayxKaaan,iacT11>1.11bIX cocTOSIHIIll, 

H_cc_n~nyeM ~~npoc ,o cTJJYKTfpe ,Kaanpyno~bHbIX cocTOSIHIIll, _ npII'IOM pacbMoTpeHII,e npoaeneM 

·,_ OTAOllbHO All!I co'cTo!IHHll c · K "=-2+ : RC _ K,,.-: 0 + . , · '/ ~: 

Hcc11enyeM CTpyI<Typy· COCTO!IHllll C K ii= 2+, Tiogaa11SI101110e_ 6011hmHHCTBo' 11annna-

/ lll!IX ~OCTOSIHHfi:'-c I{ ;=-2+ oominaeT '10TK~ Bbi~aiirn;mbi'Mn:·-~O/l/10KTH~Hb!Mll . CBOilCTBaMH. ll B 
•· _I - • •' ':.. • I .,• + :, ~ .'. ' ' . ', . • k , •. • • "._ , '·. • ;, ,. ' '< ; '/ . . ',;' j • 

_-:,._B_0!1_Hoayro cpyHKUl!lO Qi 'JI , naeT, 38M0Tllb!ll BK/18/l 60/lblllOe 'IHC/1_0 ABYXKBa3!1'18CTll'IHbIX-_ COCTO!I- · ·.-

f!Hll, PaCCMOTpn'~ •• KSKOll BK/18/l naro-i:- OT}l0/lb!IO 'l/10Hbl _C~KY11!Ip!10_I' 0 ypaBH~mtSI, ~OTO~bIO°/ 

f
.( . ,_, 2 .--: . -~ )2 
PP~l+f(pp·. u2 

,(p) +. di:i'·l:::--:: _w2 . 
•-· -drl i-dr'l 

. ,· -
I Jla110e 'IICCl10AY0M oonpo_c O TOM, C KBKHMH BeCaMH B AaHHOO COCTO!IHHO BXOAflT. OTA~llbHbl0 

• ( I •. • • • • • • • ' ' 

'nayXKB83H'ISCTll'l,:hI0 ·coCTO!IHH!I, /.J.ll!I. 8TOll ·.ue111I· BOCIIO/Jb3Y0MCf!. yc11oaneM HOpMHpOBKH coc_; 
• /1. +. ' . \ 

~OSIH!ISI, Qt 'I' . KOTopoe 'aamilllCM . a· Cll0AY!Olll0M DH_Ae: 

-Y-
1
.....,,-+-

1
.cy-,-.-.I .:~ y1 (~~--> +, ~-Xr· Cw'~ I ',,.i; 

n , P 

I'A0 

(pp'~~ I f(pp'l~ i f(pp'l 21 ~t(•"'• J2'(;) .H (j,').) : I • (2_6) 

[(,(r_!+dp')L -""'1' I. 
166 

;.' .PaCCMOTpH_M·,.-.Ha.IIpHM.ep-, CTpy•K.;:ypy nep_BOI'O ll BTOpOI'O coc:rO!IHllil ,: 0r C 

<, B Ta611nue B.npnaeneHi..r -·11an6011ee BalK11_~1_e nayxKaa_3n'la'·cT»'IHb;e _cocToSJnnn a ~ellTpOHHoll 

.11 ~poT01111oli, ·cncTe,Max, ee11n'IHHbI .''MaTpli'IHbI~ s11e,,_je11-i:cia ·. f(pp'l (a 
··'· /25/ . . ·, . .. ' .. ', . 

enminuax ) , 3Ha'!ellll!I cooTaeTcTayromnx no1110coa. (a Msa), 1 Lla11ee, 

17 
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1 .• 

!' 

·'.' ' - ,:;. 
·' \ 

r· 
' . / 

. I . 

OT)l91lbHbIX· 'l/!9HOB ypaBHOHIISl
1 '(12) 

. ~aKOH~/MH ~Kll~A. (~ rrpoueiiT~x) 

<-' , :'~- ,. • • 7' • 1(' • ', ', . I 

~ 1 {pp:) ,n,nll _ne·pa<;>ro,, KOpHll, y1,mo1e11Hh~ll Ha JOO;, 11,' "· 

' +: ! 
Q I tp _, y I .(pp'~, , 

"·/ 
H9HHe naeT BK/IBA 

· OT)lellbHh!X ABYXKB83H'l8CTll'lHhlX COCT-OllHllil B' 
' ; + ; ~ \., --; .. ,· (' : ·, , - _,·., ~ '! :, . _· :,_ ' '} ' 

II. B ·.:· Q2 •:• ~· 'Y2 '(pp' L lfa TBO/!H~bl 6 BHAHO, 'lTO _B' ce_KYll.~pHoe ypaB- ,• 
\ • • • ' ,' • 'I , \ ~ • l • .1 ' ' • '. ; ' ~ : • • 

oonbwoe 'll!Cno _ llBYXKBB3H'lBCTH'lHhlX cocTo.11HH8, . KaK rrepBoe, •. TaK, 11 BTO- · 
166 . · I . . • · ,:• . , , 

pee COCTO.IIHll.11 li,r ·c K 77=·2+ . 0611ana10T 'IOTKO B',>IP8lK9HHblMII :Ko~/!eKTl!B'iibll,fii C130IICTB~i:.m.'. 

., .. •. ,: , .. \ I • " • - ; ~ 
CnenyeT OTMeTHTh, 'ITO 11onaBm110mee oonbwHHCTBO HaHHH3uiiix coc'To.11HHil ,c • K11=2+, 

, •• , .· • ~ ' • ¥. I \ • , ' .• . ,• • : -, ' ... ' \ I,, ' , • _ /" . • 

•.• .l!Bll.119TCR • K0/!/!9KTHBHb!MII·; II , B' nx BOnHOBYIO. cpyHKUHIO naeT BK/IBA· B OOnhWOe ,'IIIC/10 ABYXKB8311- 1 
: ' . • • ' • • •• . • ·: • .. . 1 • . ' . · • • • • 158 , 158 . .. 17 6 234 ; · -, · . : · 
-'IBCTll'lHb!X' COCTOl!HHII, 'ITO nponeMOHCTpHpOBBHO )l/1.11 Gd Dy : Yb ·. II- U - B TBO/!HUBX 7 II 8, 

. , · . ' .'. . ' • , . ~ 166 - . . . , ' · 250 : 
B TBKHX Clly'lal!X, KBK, BHAHO 113 p11c;,,.1 )l/!ll 19t 11 113 _p11c. 2, )lllll_ Cf I KOpem, cul -i 
cymec~BeHHO . orrym~H 'oTHOC~Te/!~110 3H8'l~Hllll rrepsoro no~roca, a. 11pl!Mai 17 /( ( . rrepeceK,BElT . 

Kp11By10 , F'(<J). non ~c:TphlM yrnoM~ •. . . . , - . , . . . 

, - \_ ' "- '.· I 

EonbWIIHCTBO BTOpblX COCTOllHIIil' C K''11 = 2 +, o6n~nae-t KO~IIOKTIIBHhl~~ CBOilCTBBMH, 

' 3TO 
' - ' · .· '. -. · · - ' 158 

rrporieMOHCTpHpOBBl!O. a TBO/!HUBX 6_-8· )l/!ll'•.ily - ·, 
, 166 I , 240 . , · . · . 

· ,@r ' , II '. Pu _, Ec_1111 nepBblil II BTO-, 

,', I 

i 

. , .... / . , -( . 
O'lOHb 0/!113KII npy-r: K npyry,. TO BO/!HOBBll-. pen 11on10ca cpy;~tiirn a-r'opor:o cocTos~~~- llBl!si.:. . ,, '• ' ' ,. ' ,-

eTCll cy11ep110311u11en ABYXKBa31I''laCTH'lHh1X coc;osrnnn, cooTBeTcTay10m11x 3TIIM .ABYM, 1101110caM, 
164. · .·. : •, . · _ - ' , · . ' ' · · 

TaK, Hanp11Mep, B Dy ~: onii3KO'pacnonolKel!bl'.11pOTOHHblll no1110c, <4t1'+ 411~ C ·@ -&,-
. . :._ . ., I' , •, •. ' .....__ , . 0•• : l ~ '· ' '. "" ' ., 

11 HeilTpOH!!hiil _llO/!IOC 523;. - 521;.,, · C/. & -&,;~.272 h cuo , ,B,BOIIHOBY'IO __ 

cpyHKUll!O BToporo CO~TOl!Hllll C . K 77 =-2 + . - C 3Hep:/11ell 2 'Mas :na~r -BK~a~: npOTOHHblll 

_0,270 h cu 
0

_ 

. . . ' ' , ' . . ,, ·- - llO/!IOC. 
• - ,,.__ I ) • ' 

- 36, 94% 11 -~eilTpOHHb!llno1110c -' 62, ·78%, KOTOpble a cyMMe COCTBB/!ll!OT 99_, 72%, TaKBll 

'CTpyKTypa 3Toro ,-CO~TOll~IISI ,- HBXOAHTCll 

' _ . '' /32/ ' -_ · · - . 
'l9HHbIMH B , ·.ll3·. ( dp•) -peaKUHil, . 

- .•• '· . ,._ '· .·. ,I ' ,- . 

n cor11ac1111 c .sKcrrepHMeHTBnbHhIMH naHHhIMH, n'oiiy-
.\ I' \ -, ·, ; . '. 

,., • \ 1 ~. ~. \ ,' ·':, 1 ' 
,\, ' •~. I \.' • ,• '. ', i 

, 11ccnenyeM, · KBK .BeneT ceoll BOnIIOBBll · <j,yHKUHll onHocpoH011miro · c<>CTOl!HHSI,' Korna KopeHb, 
, ' '> ~· ' f \ • ' ' • . ' • , ; . " • ... ' . • . " , .. ' , . 

CeKyllllp'Horo ypaBH9Hllll CUI, 'llp!!OnH)K89TCll K, 3H8'19l!HIO'. llO/!IDCa, 
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,TaxnM o6pa3oM1 aoirnoaAg ~Y:~KU~ll ~nH0~011o~Horo f?~TOllHH;'1 Qi q, : riepexonnT ~ i:iol!~oayro_ 

-.·J,y11itun10_ UBYX_KB.a3~'1B_CTH'IHqro COCTOllHHll, KOI'na. xopeHb ';'<c)Kym1pHOI'O ypa~l)<S!H_llll: w i BnnoT- , . 

. . HyIO no11xonnT . K I ' ~.MY rioniocy ;' .. ·/. ., . . .. 
_ITpn_ ncno~ayeMhIX aHa'!eHHllX . nng HaHHll3Wl!X COCTOSlHHll C 'K".,=·2+;~BOJ1HOB8ll.· 

'<PYHKUHll 9.rrno<jlottoHHOI'O xon11exTnnii9r6. co<;TOllHH_~ nepexonnT a· BOIIH<;JBY_IO · <jly1i1uH10 nnyxKaaan~_ 
' . ; I·"' 
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mnll nepaoMy nonrocy, o<iellb· Man. ·a. aToM qny'!ae · HnH nepaoe, nnH_ BT_opo_e coc,o_llHHe ,·., . . . . I . 
' 'C. ' K 17 '=-2 +:_ ,_llBillleTCll _:i:tayxKna3_HqaCT_H:HblM, CnedyeT OTM8Tl!Tb ,' 'ITO eCnl! MaTpl!'!Hblll 
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• ' .- .. ' '1 ••• •. . • • ' ( ' ' 
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' / ~ '' \, ' ~ ' . - . - ' . ' 

· Ecnn · npgMa~ ·. 1 / K nepecexaeT. _F (w). CHa'!ana non np11MbIM yrnoM, a, noTo~.r ?on • , 
f ' " ' 

OCTphlM, TO nepaoe. COCTOlllll!e 6yneT ABYXKBa3l!'laCTH'IHbIM, a BTOpoe - . KonneKTHBHbIM. 3T0T 
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; • , ' •.•• · , / , ,,· '•· 1 
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/23/ · . · ·' . , . ,. , ,_•·, '. . , · 
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/12 / , . . . . . 172 . ' . . . : . 

·' :· ,TOBKH: 3TO,I'O. COCTOllHl!ll B . 118 OCll_OBe.-aHanH3a_ 6eTa. "'.pacnana_ T m • .OKOH'laTenb_HblM 3KCH8•' ., 
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. ' . -· . ' , ' . .. . ' ' .· . - . ' 
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'; _,: - . ' . ' ~' . ' ' . . ' ,,. 
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_·. .,:, . , ' ·, I . , ,, , .- . : '+. 

HMeeT 3H8pl'l!IO 1,9.MaB, JlayXKBa3H'laCTl!'IHOe irpoTOHHOe COCTOlilll!e A02t ._ 411~. l!MeeT 
, ··. . , , . '. , . - -~ ..... • . , .' , , .< J . • ~ .. •· ', , T • , _,. , 

·· ... _ '')·. '. 3H8pl'l!IO, COOTBeTCTBYIOlllYIO.nonrocy · 3Toro' COCTOflHHll, B HaCTOlillll!X pac'!eTax_ 3TOT_ nonroc 
·'' ' . . . .·. . '" , /12/ , . ,· 

pacnono)KeH ,npl! 2~1 MaB, a a pac'!eTax ABYX'!SCTl!'tlIOe COCTOS!lll!e .pp. ·'402-t;. 41 f.'. · 
. / /33/ ' ',. . '· . 

HMeeT aHeprHro 1,7 Man. CornacHo ax.:nepnMeHTanb_HbIM· naH!lbIM. · , a'.opoe ·cocTCllIHHe 
172 / •. , , .. - . . . . . . , • . . . : . . . 

. , B Yb. c · K 17 = 2+ nMeeT :aHeprnro 1,559 Maa. noaToMy OHO 'non)KHO 6bITb 6nnaxo x 
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··: nayxxBa3H'!aCTl!'IHOMY. cocT01111n10. pp 402 t- 41 h' , Cor11ac110 , ., Ha ·· · aTo cocT01111He H3. 
· 172 ' . . .. , ' • J - . . · · .. · . 

·, Tm . · no_n)KeH ~~TH. 6eTa,;.pacrran 1 u c
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!or,~= 6 · ; 1 ITpencTa_nn.s:ieT_ 6011bm~ll HHTepec 
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· E~nH 1/~. n~pecex~e\·. F(w), c11a'!ana nob. ocTpbIM yrnoM, a rroToM non TyrrbIM, To ~ep-
·. . ' .,,,, 
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TO' 'Qi: 1v, ' ''. SIB/llI8T.ClI B~~H~Boit q,yHKuiie,n' nayxKB8311'18C::Tll'IJ!OI'O' COCTOH• ' 

HlllI, .'.'Ecnn ,KopeHb 0
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, 1 
, . ceKy11gp11oro ypaa11e11nH 11axonnTClI a611nan nepaoro no1110ca y = 0 , 

250, 1
: ' ' , ' + ' ' 

!I.·, Cf , TO, ,KaK BllllllO na, T80/lllllbl .10, c:rpyKTypa Ql'P,,,HBlllI-: 
, (2) ,' ' ' + '' ' \ / 

, .. . ' · ' U 234 
KaK a cnyqanx·, · 

, 9TCSI C/lOJKIIOll, Jla>Ke, npn K,. , ➔ 0 C;PYKTYP<: ~OC~OlIIIHll ' q t/, , 'lIB/l!Ie'rClI C/lOlKIIOll, ec,11n 

TO/lb KO' SII9pI'HH STOI'O COCTOlIIIlllI 119 COBllanaeT Co 3,118'l9llll9M '110/llOCa,' COOTB9TCTBYIOIU9I'O . 
._, I / ,. - • • • • , • ;, ' , ,.- ·• •••• ,_/ -, ~ +: 
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:' ,, +: : . 162 . . - ( 2) -
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·, ,BO/lH,OBbJe ·q,yHK!lllH 'STllX COCToi:r11nll ,imlllIIOTClI cyneprioaiiunsiM!r' BO/lHOBbii. q,yllKUllll MHOI'HX> 

' . ~ . -:', •. . ~ ' .>- : '' 
nayxKaaanqacTH'lllhIX cocTolillllll,· · 

I •~ • ,. ~ :;, , ., ' :. '; I 

_TaKnr-.:i' o6paao;-r, HCK/IIO'l9Hlle nyxp~o:i:o COCTOlilllllI' np11Be'J1? ,, ~' yc110JK~e11n10' CTpy~Typbl \ 
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I, t' • • . "- ,•_' I , .. ·, . . ";, ,.• , \, . •· ·, ·. 11 
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' ~ ' . . \. :' ' ' ,' 
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. · ·, , . 
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' ' '- .. \ . - \ 
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) +' • ' '·' 
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PTOS!Hlle_ 'I8~HO~ • c~c;eM~- ~III! n~~ 6eTa~pa~n~n~- !13 OUHOKB83l!'I8CTH'IHOI'O COCTOSIHl!R H8'I8T-
.' , '-, •, 1, ·. . ' .· ·_l , ·,., , • .• ' ,, \-"" "'-- ,, 

n_ol! ·cm::TElM!"I _B 'I8TbrpeXKBS3ll'ISCTH'IHOe _ co~TOHIIHe THn.a • (,4p) ,, IIHH . (4n), · · · 'leTpol!. c11cTe½b1, 

. CTeJI~lll, .. ,' _Q, -)3aIIpElT8 . ~Ol!{E:T, ,6,bITb 1:aK)!{8 onpeaeneirn _Hp!!. ra":Me :.nepexoae '.113 .'I8Tbtpex-

' KB83ll'qSCTH'IHOPO cocTOHHl!SI a ocH·o·anoe, ,.· 
·r. ' , 1' ' _ , \ . : • ~ • 

' , CTeneHb . F . ,.:3anpeTa 'MOmeT 6b!Tl> OIIJ)Elll8f!8H8 _·ripn'· 11;yqeH1IH ei_e~a-nepexo~OB_ HS BOO- , 

·, 1 • -(5yl!{ll8HHbl8 COCTOSIHl!R )'IeTH~Ix'. Slll8p, n~peXOJlbl, Ha~6bnee y1106HbI~ ', :nn; ·, SKCnep~~8l!T8/1bHO-
. ' .. . . . /35/ - · · · 

. I'O. onpeaeneHl!SI CTene1m F 7:aanpeTa,. ,UPIIB8A8Hbl, ~- •• CTenellb . '' F. -;3anpe_;a MO)KElT. 

6b!Tb 01Ip81)8H81!8 npn ll3y~eHllll· aepOS!THOCT8l!,sneKTpoif~I'Hll,HhlX nep~XOllOB, Ha,;6onee 
' • ':• ·• ' ': '. • • I ,• • ~ , :, • ., , _ ./ ·• / •, ', • ':, ••·• •.( _./ • '1 ,, , , ••. - : ,' , •, ,: '. ,-

. ·. yno6HblMll, nnH STOI'O SIBIISl!OTCH I'SMMS-nepexonbI_ a ·.SJApax c He'IeT~l-b!M 'll!CHOM H,E:iiTpOHO_B 

"·I! H8'I8THbIM '!l!CHOM Hp<YrOHOB, 'F, - ·a'anpeTbI B •STll~, SIApax MOI'.yT' npna'ec:rn i_ x. o6pa3o-

. 'aa~'.1ro ;H3o11epHbIX c~6Tosirmii:': n~pai,re j;
6
cjep~Me~TB/JbHb;e y~a3an11,g ,na ·cyrhecTaoaaHne 

F -aanpeTHbIX ll30M8p0B nony'I8Hbl B ' , . npn 1!3yqe1m11 ape'MeHI! )!{1!3111! a'o36y~i:t~HHbIX 
·. • ... ·•. 166 '. . · 

· ., coCTOHHHll 110 ' · 
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/.~--

·, 
B caepxTeKyqeil ·MoAenn :S!Apa, a KoTop·oil· npn'nnMalOTCSJ ao BHHMamrn-

: '· .. :,'.' . \ - .'. ·. - ·: - ·. _; - .. ; . ·. .. / -· 
-.MynbTllnOnhHbie B38llMOAeilCTBllSI, nono)KeH11e C Q- ll .. F ,:_-aanpeTBMll 

, ' B cn~~rnSJx, K~f'J:18. ~3SHMOAe~C:~~llll K~~311'18~TIIU. Hf'j'.>8IOT \ cy~eCTBeHHYIO pom;, F -aa~per 

" neijeciaeT cymeCTBO~aTb:; TaK, "6olri,n:i1111cTBO, H8~Hl13llillX ;C~CT~SIH~il ~eTHbIX· .. Aeqiop1,mpo~aH- '. 
. ,' .' ·, ' -.. . , ' , - ', j . ' ' .- .. '. . 

ilblx·: l!Aep c ·' K" = :0+; 2+ i -0~ \ o6naAaeT . gpKo a1.,1pa)KeHHhiin; · KomieKTna'HbIMtr · caoilcTBa-. . ', . ' ' ~ ' ,. ' ' . ' 

·_MIi, B, anbtjla-,,', 6eT_a~ II . f'llMMa_-nepexo):laX. H8' STII' COCTOS!Hllsi F,. :..aanpeT 6y):l~T' ?TCyT-,· 
J ,- \ ' ". • ' . . • ,' -.l .I \ / • I ' ' / • • ' 

: . CTB0B8Tb~, OAH8KO npeACTaBn!leT ·-nHTepec nccne):I0B8Tb .aonpoc 0 TOM, napconbK0, CllnbH0 8TH -

nepeXOllbl aa~~AmrnbI ~o' cpa~u:;i:;io C OAII0'18C;~qHbiM11, ~To6~1 '.rio~y'IHT~ ~KCll~pl!MeHTanb.:- -
I 1 ', • < ';.. , ;' , ,, ' ,'' ,, j \ , ,:,., ·~•- 1.• . ',, ' 

-'ey10-11ntjlopMau11IO o BKnaAe paaJIII'IHbIX -'AnyxKaaan<iacTn'l~bIX ·cocTol!Hllil, CocTOSIHll<LC K,,.,;'1- · 
.f ' . ' ' , . •, I • ' • • •.. .,,, ', , '', ~ I 

':.'11 2- .cna6o ikonneKTHBll31!pOB8IlbI, B. nepexo):laX na STII ·COCTOS!Illlll' '; F 
.. >- _ - . _ :' , _ ,, , _ , -- . , '·. · 182 . , , 
llr'pl.lTb •38M9THYIO ponb;; H_anp11Mep, - 6eTa:-pacnaA· Ta C _K,r= 3-:- ll · KOHqJllf'ypau11il 

•, . ,• ., . - . : . " 182 · ' . 
;· p 404~ .- n510 ,_ Ha yponeHb 2.:.' B ' w C aiiepr11efi 1,290 Man srnnS!eTCSI F- aanpeme1rnl,1M, 
' • ·, - - .,,. , , . I • ,. - - ,,_ .. ·_, • ..•. \, 

iecn11 ypoaeni. 2- paccMaTp1rnaTh KBK Aayi-Kaaa11qac-r11'IHb1il c KC>Htjlnrypaunell pp' 514 ':-402! ·-
·:. . . ·. : -_ .-/21/ . . . . - ·. . . . ,, • ' ) 

. KaK HOK838H0 B: • , 0KTynonb-0KTynonbHb!e· Bc\811MOAeilcTBIISl llpl!B0AS!T K ·T0MY, 'ITO uonll 
. ·. · .•. _ · _·,.- :, :- , .182,' ·,. _ .- ;· . ', .. ·,• _.·-.. 

'co_cTpS!HIISI pp 514 ,,_ 402 t .. a COCTOSIHHII c K,r=2- n W. COCTaansieT. 94,8%,11 IIMeeT-
'· , - ' - ' .. .. ' . ' · .. ·-- /37 / · · · . · . . 

CS! np~Le~b -~pyr11x COCTOS!Hllil, 'Ccir;ad~o • UJISI STOf'O 6e-i-a-pacna):la' log ft :·~s. 1, ·_T.'e. 
. - ,.. ' . . , , ·1 ' . 

sToT' 6e;a-nepexoA aaMe~nen ·no cpannennro c OobI'IHbIM ah ";_nepeXOAOM. npnM~pno a 
;,_ •, ·: ' l. ' :: • "- ... ,·. ,, ' , . • ' ., .· ·., .. ' I ,. ;,, <,· ·:. ·' ·,' 

100 paa. 3TOT 6eTa-pacnaA nueT 6naronapS! np11MeCS1M, K ·yKa_3aHHOMY J'1BYXKB83ll'18CTll'IH0MY 

ccl~·Tonnn10·. ~p~TOHHbIX ccicT~S!Hllil 'p;'., 404;..: 532+ · ·, -~p ;404. - 521~ · n:·neilT~~mr~;/. 
. ,· l , ' ~ t. '., _ ' . < •• , , • : •• , • 1 • ,. " • 

cocTOSIHHil nn 642 t.: _510 ~ . . n 402 ,_ 5W:'t. TTp6aencrn1ihrn oueHKII cornacy10TcSI c naMe- ''-
., h • • .. • • ... ,. - i,. ,0 • -, , ;,} : '•••' r• 

✓ peHHbIM na onbrTe · aaMennenneM sToro 16eTa-nepexona,' _ 
. \ ' . / '.' ' ' ' ~ ,. ' ~ 

, ' ' . '· . ' ,' .. i . - . .'.- \ .,. . '' 
,CneuyeT 0TM9TllTb,' 'ITO.. F·-aanpeT OCTaeTCSl n· cnne npn · nepeXO):laX_ Ha ;cocT0S!HMSI, 

. . /' . . . --· . , , I. . . ' . ~ ., . ( 

KOT0pbie. ~ MO)lenn C. yqeT0M B3811M0/1eilcTBllSl'- KB83U'!aCTllU llM9IOT llBYXK~8311'18CT!lqHylO . 

C~pyKTypy, B ST;M· C~yqae ·;~peae~e1I11e '.CTen~~ll, F '-3anpeTa Il03BOnSieT ~on~'IIIT~'.
1

, 

cneAe-~llSl O cnnax, KOTop'ble ,'He ;~llT.blB~~;CSI ~ 'CB~;XTe~;qei\ M~A~n~ S!Apa BO~om~.1- . ,. \ ' .. , . . .. 
_,/ 

TTepeiluei.i K o6cy)Kl!eHn~_ '.Q -aanpeTa, B MeTo):le .~pn6n11)KeHH;l'O BTOpll'III0f'O KBBHTO-
• • J ' ·, , •• • '. • ' ' ' • ' ' • 

'aannsi nonnonaSI tjlyHKUUSI · ocn~anoro cocT0SIHIISJ 'IeTnoro suipa 

. a a~.rtncia~rn ;YHKUII~ _ aoa6y)K~e~ui.1;: ~ocToSinn~•K:K oAnotjlononnbie, .KaK nnAno· 
' •• • •• • I • • ., , A> 

·qJOHOHHBSI, 

qi -• onpenenena K8K.,_6e9.:., , \ 

·, • ,.. ~ ., - T - .j •' ·•· I ' '. ' 
ua· (2_3) ,: BOnHOBaSI tjlyHKUllll OCHOBHOf'O C0CTOS!Hllll, /. 'I'. ·. couep)KIIT- 6ecK·Ba3ll'18CTll'IHYIO,' 

'l~Tb;;exirna3;.;acinqnym n T,n, 'qa~Tn; ·B :s;oil TpaKTOBKe• cTp-~rnil Q -aanpeT nepe~TaeT 
I ' : , : ,, • • \ ' • ,,_ _,,, ' ' • • \, ~ ' ',' .' • ' f _, '"' •., j,- '. 

cymeCTBOB~Tb, O~HaKci' n: STOM: cnyqae \ Q' -aanpemeHIIble nepexori1,1: 6yn:/T: CllnbHO . oc~a6-
/ < '/' '. ' . ,, . ' "• 't .. : . ) ,· . ' ' . . . •• ' ·_· ' ' ' ' ,, <: ( ~ '' 

TleHbl' no cpaaneHnro c au·anorn'IHbIMll, no_. , Q -paapemenHbIMll. nepexouaMn,; Onpeuenenne: _ 
' • •,•• • / ,• '.,•~•'• •• ' ' ' • / • ,' ' •, • .-. '. • , •:••. ~• • •, I :>: ••, • .fV, ::• 

· CTenaHll Q -aanpeTa'-):laeT • B8)!{!1,YIO' ll!IqJOpMau 11IO' 0 npnrJecu MHOf'OKB8311'18CTll'IHb!X COCTOSI'." 
~ \,11·. ~· ' ,,·,,.· ~--·. '·. . ,, ·_ ·, •.• · •. :-'·,, • ' ',· __ :, .'. 

nnil, Cor~ac':o lamuM 'pacqeT,aM\ Q , ,aan~emeHHbie n~p~xoA,bJ. ·Aon)KijbI 6~3~ cnnbHO ocna6-

·neHbI, Ta~, nanp11Mep, ecnn aon,noay~ tjlynKunro ,ocnoaaoro·coc~o!IHIISI ;u ' · : aanncaTb. a 
. . . - .. ' . , ,' ' . . , .· ' . . ' ' \. .. ,' .. ·. ' 

n1:Ae ABYX qne\lOB - ' 6ecK_Ba3ll'18CTll'IHOf'O ~ qeT~IpeXKBa_a11qa<;:Tll'IHOf'O, _n. H0pMIIPOBaTi:; ee, TO -

' nKnau ncex · qeTb1pexKaaan<iacTH'IHbix coc:ToSIHllil cocTaanSieT Mence 10%,. 
, ., I 

/. '. 

•,_ 26 .~ "' _.,, 
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npoBe)leM' nccne)lOBBIIHe',KonneKTHBHhIX CBoll'cTB' qeT~blX SI.D.ep a' npnomrnrnHnniTaMM';j..; ;_. 
' , ' ' f. . , ·r• l • ( 

naHKOBa,- I'!le OCHOBHOe ,COCTOSIHHe 'IeTHOI'O"!IJlpB CyTh oeC~BB3H'IB~T,H'IHO•e,,'l":~. a S: 11'
0

:= 0, ' 

B '8TOM npn~nirnrnHnn'. Q ~aanp~T; SIBnSieTc'SI .~Tp;I'HM, C,ix'ynSipHoe yp~BHeHne B ~:'I~~ , , , ,, 

'. ', B 8T~M ,npnomnKeH~H_HMeeT BHJl: 

~',;, ,· ·:· -, , 2 \' / -- ... 

1 =·K ~ (f(pp'·) ~ +:f (pp'),): u:,,,; •, 
1 , , · PP~_,.(p)~:r(p_');.., «>

1 
.· 

(35), 

/l ', • ; :' ,' ;,•,•, ; I 

B npnonH)KeH!m TaMMa-naHKOBa OblnH Bhl'IHCneHbl' 8Heprnn KB8Jlpyi10n1,H~IX :coCTO<IHHli .'c 
K'; ;., ~+ H 'o'+ ' ,H 'OKTynonbHhlX \COCTOSIHHH C KIT~ () ~ • 3na~~H~~ 8H,~prii11 ~OCTO~HIIH 'C 

/·1~;=-:':!+' ·n'o+; ,Bht'Incneum,,x npn 
1
i 2l=i~t~:,

0
11_ 'p(,Jg t<\;'.,ic·~<2l=,Pl noMe-

, \ o~ 
1
np 

IUeHbl i )lBY~ nocne)lH~X CT~n6nax: ~a6miu. 2 n A ( oooa!ia,ien~i, qep~a . T - o ) : lfa :cp~o~e-

HHSl·'~acc'InTaH~b!Jt'3H~'le~rill, aHe~;HH 'B npnonniKe'inm ,TaM~a-najKooa' co 3118'IeHnm:m, pac-:-
r , . ' ,• • • ,- . ' . ' , ~ 'I ' , • • • ,",. • - • • • _. . , , ' \: • . \ ' ' " 

C'!HTB,HHhlMH , no MeTOAY npnonmKeHHOI'O DTOPH'!HOI'O KBa,HTOBBHHSI, H 'C 8KCnepn MCHTBnhHhlMH 
. i: . ,' 

'.ABHHhl
0

M,H, C/IeJlyGT, , 'ITO 8Hepnm COCTo,mrnll, C , KIT;_ 0+: H 2 +: SaMe::no: XY,)1(0, cornacyro,:cs'i 

· 6 sKC~epuMeHTanbHuIMH .aaaHhIMH,·, a .Jlnn:aa~prnfi ·c~c~osrH~fi c K 17 = o·, -.: TPYAHO OTASTh 
, • • , , '' ' / 1 • ' ' , • :, ' ~ ., •• • • ' • '... • - • • \. .~" 

,npe)lllQ'ITeHHe O)lHOMy 'n3 8THX MeTO)lOB, 3HU'IeHHSI· : «>t '3HB'IHTenbHO 7n_aoee,ll3MeHSieTCSI' 

n}JH nGp8XoJle OT Sl~r:;~. K; fl.ripy 11·0 Cp8~JI9HH·~ ··c ·',~pyrnM' npn6nH>K8,HH~~~ ·~cToi::t~~ 'n ~ ~~-bIT6~~ L' 

•," • .,., ; ', ' • ' I ~ 

,' CneAyeT OTMeTHTh'; 'ITO, xoTSI B I MeTo~e np:o~!l)K_~-H~?l".o •, BTopn'Inor~ KBBHToaanng, cy·M·,:,n:...' 

. tie+c/oonee ;~;oirni! K~a~c )l~a~p~~~ •. ~eM B' MGTO)l; TaMMa-naHKO~a' Te~·, He' Melle~' 
',,, • ,',, , , , - •,' ' I , , ' , , , ' , , , , , 

, , 'sonpoc O 'ToM; · KBKOH. H3 8THX Me,{.O)lOB _ oonee npaBH~HO OilHCb{aaeT CTPYKTYPY, Sl)lpa, I;()' 
~ •., ,.-• • '• -•: : ; • • • ,' '•, •• • '" ' ' '\ •, a '• ' .. C i -

\ nnweH. CMbtciia: A: s'KcnepiiMeHTanhHOe onp<meneiine CTeneHn , Q -aanpbTa rioaaonin. OTBe.:. \, 
0

THT~ · H~ sonpoc, nac.Konh~o n;aB~nhHo, MeToA ·h;nonH-)KeI~Ho~o · BT~p'nqiioro ,Koa;,~oaairn~ onn-' 

'' 

. Cb!BaeT npnMecn . ,, ~n6roKB6~H'I8CTll'IHbl~· c'odiosiii'n~. - - , , , , ·~ 
. ,; \ ,-, . ) '1.· -

-. ,no)l~O)l!I,, HTOI'H HBCT05!1!lllX HCCneAOBBH~ll, CJIGJlyeT OTMeTHTb, ,'ITO ,B, paMKaX ~BfpXTJI:Y-: 

, 'Iell ~O)lenn SI.D.pa nony:'.{eHO 0JlHH00 onncaHHG, ADYXKl'la;H'IBC:i'll'IH',IX 'H' Kon_'neKT!1BHbIX ,{epoTa:_ •\ 

'COCTOS!Hitl! 'IeTHblX ' )leq,opi,rnpMHpOB~lHHblX 5!)lep. ' 

' ,. 
J , ,_ B :~aKnIO'Ie~iie Bb1pa)Karo, rnyo0Ky10 onaroAapHOCTh, H;H :soronrooony, ·H,H, Mm~a iinoay·, 

' ' •✓ ' ' • ,: • • :: , • ,--. ' • , ' ' • • ' • - ,. , ► •, _, I ~ ' ', 

· ', H, H,.nSITOBy, IA, naanHKOBCKOMY, 'B, p bioapCKOH H n, ¢premo ,3a HHT<Jp3Cilbl0 . ?ocyJK;t•JllllSI 1 , 

. , ·~ , A.~.K?PH~ll<i?KY,' K.M. ?'(eneaH;BOll: ll r: !OnrK~~y3eH .3~- COCTaBne~ne, ~p<?rpaMMhl _n np<;>-, 
-· 1:· •. , ' ',/. 

Be)leune ,'IHCneHHblX paC_'l0TOB, 
~ 
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