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, npaBJICH'ICC1<l1C peW CHl1iI no HCnOJIb ­

30 BaH Il IO !W p a 6 CJIbH0I1 3H Cp r eT ll lJeC­

KOH YCTaH OB KH (3Y) pca.TlU3Y1D TCH nenoc ­

pencrnen no Jl W I HblM COCTaBOM na 60CBbIX 

nocr ax ( 06CJIY)f( I1BaID lllHM nepconanosr) H 

BO M I-IOroM onp Cn CJIHIOT CH Ka 'leCTBOM ero 
neiITeJl bH OCTH. B CBOIO oucpezn. , l\aLleCT BO 

neHTeJIb I-IOCH I 06CJIY)f( l1 Ba lOll\erO nep c o ­

HaJIa 3aBl1CHT OT ypOB HiI ero nporp eccuo ­
HaJJbHOlI n OllroTOBJIe H HOCTIl . 

H a'l aJJb H bl M aranox r nporpeccnoa ans­
HOH non rorosxn JJU lJH Or O COCTClBa HBJl H ­

eTCH ouenxa rrpo epe CCHO H aJ1bHOH npnrozr ­
HOCTH, KOTOp y lO cnenyer B bJITOJJH HT b n o 

Ha'laJIa rtporpeccuo uam.nori rrOnrOTOB1<l1 

H OT60p npu Bb l 6 0 p e rrpoep CCO IOHaJIbHO):'I 

Opl1eHT a UH H. 

Paccvo rp nn OCI-IOBHbl e 3 JIeM e HTb l Te o ­

pl1I1 UH epo p MaU I1I1, nOCK OJIb KY a enpen en ­
I-IblMl1 YCJ10BH51 M H parior r ; CH CT e M bI 0 6 y ­

l Ie l-lWI iIB.lI HlDTC>I no.nyxeune , 06pa60TKa , 

xpauenne H nepena-ra p a 3JIl1'lHOr O pozra 
ml(p OpMa Ul1H . 

JIID 6 0 e C0 0 6 Ule } IYl e , JIl0 6 a >I HHepO P ­

M aUHH ecn, conoxynnocri, CB en eHl1):'1 0 

HeKOTo p OH cjJH3 H 'le CK OH CH CTe M e . Co06 ­

uieuue H M eeT CMbl CJI T OJI bKO r orna, «o rna 
ero COnep)f(aHI1C aapauee HeI13BeCTI-1 0 . Ha­
npro iep, HCKOT o p o e C006111e H J1e x «napy ­
ureuue p e)f( I1M a paoorsi CI1CT eM bl OXJIa )f( ­

neHI1H ~ , xoropoe I1M e e T KOHe LlH o e M I-IO­

)f(eCTB O COCT OH H H l l : XI «Hel1Crr p a B H OCTb 

oxnaxna iourero H 3 COC3 l>, X 2 « 6 0 Jl b LUOe 

KOJI W leCT BO BKJIIO'le HH bl X norpeonreneri 
ox nascziaio uieii Bonbl'> , XJ «aacopeunoii 
npHeivlH0 11 petuen cn oxnaxoiarouiero xa­
coca'> , X «3aK p bITH e HJI I1 nencrrpaanocn,

o 

xnanana c.lIH B3 CH CTeMbI OXJla )f(n e HI1H» , C 

BepOHT H OCT 5IM H P l , P2, P3, ... 'Po' B xa -rec ­
TB e Mepbl arrpI10pH O):'1 neon peneneunoc­
TI l CI1CT CMbl I1CnOJIb3YIDT cn eu n am. uyio 
xapaKT e p H c THKy CHC T e M b l - 3 HTporrH ID . 

9mnponue£i H(X) CI1CT eM b l X Ha3bIBalD T 

B3HTYID C 0 6pa T HbI M 3 Ha K OM CyMMy rrpo ­

H 3 Be n e mJi1 Bep0 5lTH OCT eH p a 3J1H'lHbI X 

COCT05lHI.f l l CHCTeMbl I-I a JIor a p l1eprvr 3 T H X 

Bep05l:TI-W CT e):'1 
n 

II ( X ) =- LP;log p., ( 1.1) 
;=1 

3 HTporr ml orinanaer p Hn OM CBOti CTB , 

o npa snsra a roumx ee B bl60 p B rca-iecrae 
MCPbI H eOnpen CJIeHH Oc TH : 

- oopauiaercs B Hy.lIb, xorna On H O 113 CO­

CTOiIHJ1H CIlCTCM b l n OCTOBepHO, OCTaJIb Hble 

HeB03 M O)f( H bl ( rr OCK OJIbKy Bep0 5lT H OCTb 

n:OCTO Be p HOfO C06bITU>f P ~ 1, a log l = 0); 
- ofipa uiaerca B MaKcHMyM, xorzra nee 

COCTOSIH I151: CUCTeMbI pa BHOB epO>ITHbl; 

- YBC JIH 'l I1BaeTOI C YB eJII-I'le l-IHeM -nrcna 

COCTO>fH HH ; 

- 06.lI alla eT CBOlICTBOM anllHTH B H OCT H , 

T .e . n p u 06be; lHHeH H H H e CK OJl b K I1X H e ­

3a B H CH M b l X CHCTeM 13 ozui y I1X 3 HTpOIl I151 

CKJlan:b IB a e l 'C5I: . 

Enmnma H 3ivl e p eHI151: 3HTpOn l1 H 3aBH ­

CHT 0 1' n p H H 5ITOr O OCHOBa H Il>f J10 r a p uepivJa 

B epOpMyJIC (1) . E CJIlI UCrrOJIb3yeTcH OCHO ­

Ba}m e 2 (nBO U'lHbl ti J10rapHepMoM log2P) , 

n-....... HH
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TO 3I lTpO n HlO KiMepHlD T B n:BOH 'lHbIX eznt­
r-Hm3X - 6 lu a x . Torzra H CrrOJI b 3 y eTcH OCI-IO­

nanne e (narypam.m.n! JIOr a p l1epM In P) , 
TO airr pornno U 3M ep H lD T B na rax. 

B pesy.nsrare nonyx enn» CBelI,eIlH I1 

o epU3H'le CKO H OICTe~'I e ee ueonp ezteneu­
HOCT b M O)f( eT 6 bITb YM elIbweH a. 'lJ CM 60Jlb ­

w e l II-l epopMal\HH 0 CYICTeMe , TCM M CH b w e 

neortpezrenemtocn, ee COCT0 51 I-lH>f. IT 0 3 TO­

My KOJIlFleCTBO HHepo p M a l\1111 113M CP5fCTCSI 

YMCHbWeI-IHeM 3 I-ITpo n l1H CHC TeM bI 

(2) 

K OJIl1'leCT BO l-IIiepo p tvl aUHH, rtpa oope­
Te}Il-JOe n pi: nc.mrojr BbI 51 CHeHl1H COCTO>f­

m m epl13Wl eCK0I1 CHCTeMbl, p a BH O 3 HTpO ­

nuu 3To j;'1 CI1CTe M b l : 

" 
1,=H (X)-0 =-Vi 'k10gp;- (3 ) 

;= 1 

Teo p n n HI-Iep o p M a IIH H rr03 B OJI H e T 

peurar s pSIll aazra-t npu nJIa H H p OBa lI l1H 

H opra n n aau n n CHCTeM bl rrOllrOT OB KU 

JIlI'I I-IOrO COCT a Ba H nporr-I0311p OB aI-II1H 

ee p e 3YJlbTa T OB . O CH o BH aH T PYllH OCT b 

np n 3 T OM 3a K J1lD 'lae T C5I. B COCTaBJI CH H H 

I-IHepOp M a U J111 0 Cl1 CT e M e (I). P e LJ b nzrer 
o T OM , ' ITO nJI >f K a)f(nOrO aanezrytouie ­
r o o n blTHbI ivI H c rreU l1a.7JH CTaM J1 n OJl)f( Ha 

6 b l T b COCTaBJIeH a nOJIH a 51: H JI I1 K OH K peT ­

na a HHepopMa l \ H H 0 ero 3 a B e n:OB a HI111, 

narr ozroorre 1'0 ]:1, 'ITO n pnaezreua s srure 

B Ka' Je CT B e rrpuxr epa. Jlml pCaJI J13a UH H 

CHCTeMHoro ncnxozia B 3TY HHCp o pMamno 

llOJ1)f( H bl BOH n l cnezteuusr H e TOJIbK O 06 
ycrporicrne l-I:3n:eJI H5I 11.111 1 CIlCT e M bI , npa ­
B I1JIa ero axcrinyar aima 11 npeztyrtpescae­
HHH aBapI111 H OCT H , I-IO 11 0 B3 a l1 M Olle):'IC ­

TBH I1 rvrex3HI13 tvIO B H CIKTeM 3aB enOB aHI151 

K OH Kpe THoro cneuaan ucra C zr py rneru 
CHCTeMaM H ~I MexaHH 3 W 1M H H xapaxrepe 
H X n p o smn enna. 

Eure ozm a r pyn n o c r i, B03H H K a eT rr p a 

oriecnevem m 06be K T I1 B H Or O KOI-ITp OJI 51 

aa xono xr npouec ca 06ylJeHHH. Tpaznrun­
o u m.re CjlOPM bl K OHTpO.7J>f T pe6Y KH 3 H a ­

' I HTeJlbHblX aar p ar B peMelI11nJI 51 o rr poca 

a ce x 06yLJae M bl X , KpOM e roro , K a LlC CT B O 

YCTI- lOr O KO H Tp OJI>f 3 a B I-lCI1T 01' l1I-InI1 B I-I­

nya JI b H bIX oc0 6 er-lH ocTe]:r, y pO BH SI non r o ­

TOB KH H Orr bITa oepHue p a- p y lwBo nHT eJIH . 

'lJ a c T o H en OCT a T OK BpeMe H H neJlaC T YC-

T Hblll K OH T p OJlb epo p M a Jl b H bl M, a ouen­

KH H e 0 6 b e KTI1BHbIMH . YKa3aH H bl X neno­

CTaTK OB JI I1W e H TCC T OB bl t i K OH T p OJIb. A
 
}laJI H 'lH e ua xo parine coornercrayiome­ Q,
 

ro rtpo rpa xm no ro 0 6 e Cn e 'leH HH J,('.' I aIOT
 

e r o H e 3 aMeIUIMb lM llJlH M a CCOB o r o KOH­


T p OJI5I: 3 I-IaI-HIH 0 6 y ' laeivlblx . [JIaB H bIMI1
 

npema y iuecr non TeCTOB o r o MaW Il I-IH Or O
 

KOI-ITP O.7J H HBJI>f IO T CiI : MaCCOBO CT b , orte­

paTH B H o c T b , 06beK T HBHoCTb, B 03MO¥'
 

I I OCT b 6b1CTpO j:i cr ar ncru-recscii oopa­

p,

60TKH p e3 YJlbT 3TOB KO HTpOJl5l, 3KOI-lOMI151 
m

B p e MeHH . 
nt 

TIoc JIe ccopa H 06pa 6 0 T Kl-I l1H(jlO p Ma­ « 
U I1H 0 CHCTeMe H TeCT OB b l X K3 pT 3ana ' IH
 

nJI a }IHpOBa lIHiI H rr pOrI-I0 3 11pO Ba H H>f pe­

3YJ1bTaTOB nozrror onrca Jl J-ILI I-IO ro COCTa ­ IIO ~
 

na cyuiecraenno ynpoiua io'rca. B OCHOBy
 

rrJI aHJ1p OB a H I151 rro.aoacena 3a B H Cl1 M OCTb one
 

yponns npoepe CCl10 H a 7JbHOH rr Ollr OT OBK I-I Hon
 
0 1' Bp e M e H I1, aa r pa -renuo ro ua 3 TY non­

r OT o B Ky, rrOJl Y 'leH H3>I H a ocuose TeopIHI (4)
 

11HepopM aUHI1 H HOCHll\e H H a l1M e HOB a HH e c06,
 

M aTeMan l'leCKOI1 rvrolJ,eml 06y'laeMo cnr: epm
 
311 a 
JWJ[I 

OTHI 

me Q(t ) - epY H KIlI1 H y p OB H 51 npo rpeccn­
OHaJI b l-JOl t rr o n r OT OBJI eHH OCT H (yp os em, ThIB 

rrOJIYQe H HblX 3 H a H I1ti B peaynsr ar e yCBO­ pOB 

eHH H I-II-IepOP M 3 U J1H 0 cncrea e) B 3aBH CH ­ yra: 
MO CTl1 01' BpeMcHH , aarpaxemroro na ee M O)! 

yc so eaae. IT p 3 KTlI 'le CKH Q( t ) ouen nna­ IIoii 
eTC ~ KO JI Wl e CT BOM npanansnsrx OTBeTOB 1I0C 

B p e3 Y JIbTaTe TeCTIl p OBaH H5f ; Q,lp - rrpe­ '[(' II 

n:C.7Jb H blll ypo aeus rr on:rOT OB Jl C}!H OCT H JTOI 

orre par o pa, cooTB e T c T B y IO UlHH no r en­ = 21 
Ul1aJI b I-lb I M B03MO)f( H OCTHM YCBoeH I1>I Uivl com 

ImepopMauHlI 0 CHCTeMe nau aoro rnna , Q! l 
ecrru BpeMH na e ro non r or o n rcy 6yneT uu p 
6eCKOH e 'l I-lO 60JIb W H M; Q, - 11CXOn: H bl J:1 

ypo nciu, rr o n:r OT OB JIe HHO CTH oriepar opa, 
T.e . no Ha 'Ia JIa rr p o u e c c a 0 6 y 'l e HH5I, xa­

p a rcr ep nayer HaLlaJlb H bI ):'1 yposem, 3 H a ­

H II ~i KO HKpeT Horo CrreUH aJlHCTa n p ezni er­

Hoti 0 6 JIa cTlI , np nooperennu jt 11M .ll H60 B 

y'le6HoM OTp51/.1e , JI I-I6 0 rt y r e xr n ep c na-m 

orrs rr a zrpyr mn: c rr CU H a .lI HCTaMH 11 r.zt .: t 
- BpeM5I , 3a T p 3 'leHH Oe }Ia cnenuaas u y ro 

rroll r o T o BKy; to - K 03 epepHUHeHT, xapaK ­ Hoii 
T cpn 3yloUlH H c noc06HoCTH o ncpaT o p a 

K 06yLfe luIID. 
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I

(7) n OCJIC czia-m KypCOBbl X aanax. Ha p H C. 2 
JUIu a X Il peM eHH , xapaxrepu ayer IlpeM ~ 

K03cPqJl111HeHT t" Il blp aJKeHH bIH Il ezra ­

np encraanena KpHBa51 pOCTa 11BOCCTaHOB­

nocr uacenna oneparopoxr np encnsaoro l1.nl1 TO'l HCe .un5I nnyx TO'IeK ::JKc n e pHMeI-I­ rren na 3 Ha H H I~i. 

ypOBH5I Q" I' npn y CJ!OIlIUI, '11'0 3a Ill1CI1MOCTI.> TaJIbHo J.r KpHIl OH a 
QI

2-Q
y p OIl H5I rr O,ll r OT OB Jl e H I-IOCTI1 0 1' npe uemr Q O*Q2 (8) 
HOCHT JlI1HeJ;'IHbIH xaparcre p ( CM . xacarens ­ np = 2 * Q - (Q2+ Q ) , 

1 o
Hy lO K K p HBOi'i 06y'JaeMO CTI1 , npo aeziea ­

nv to 1'1 3 TO'lKH C KOOp,ll l1HaTaMH Q(t ) ~ Q" t - ~ (9)
 

0- In[(QI -QO)/ (Q2-QI)] ' H t = 0 na p H C. 1) . O uennzmo, LITO OOJI ee
 

KpyT OH xapaxrep KaCaTeJlbHOH xaparcr e ­ A o n Y CH1Mbl~ ypoeeHb3HaHIIl~
 

pa syer orrepar opa K aK oo.nce cnocoonoro TaKH M 0 6 p a30M, nocr poennan xrareua­

K ooy-remuo. TWleCKa5I MOneJIb OOY ~JaCMOCTI1, npencras ­


1 - 2 - Kp\l1Safl pacTa 3HaHI..u'1; a nrnouraa c060 i"I MaTeMaTw1ecKyIQ cPopM a ­ 2 - 3 - Kp\o1 Safl yr pa'ter 3H a H IIl(;1 ; 

3 - 4 - Kp lo1 Sa s::l BOCCTaHaerrLo1s aeMOCH1 3 H aH Io1 ~ . 
.n H 3a U H lO npo u ecca npo dieccaonans noil 

0 0
rrOLlrOTOBKII oneparopos na OCHO Be asr­

XOllHbIX n OK 33aTe.ne H , xapa icr epna yrouur x
 

em eH ­ 3TO T np ouecc , OC3 pacrcpsrr as ero MHKpO­
 o 
II CilO­ crpyxr ypsi , n03B 0 .7l5l eT peui ar s Ba)l(Hble 

Puc. 2. KpU6aR pocma U 60CCmaHa(l­
loll.>. A	 np3 KTIIlJeCKI1e aana-m, cocrannmonr ae oc ­ nuaaeuocmu 3Ha HUU 
rou te­ 0 , HO By CHCTeMb1 nporpeccnon an s noa noziro ­
~ .l <l IQ T TO B K l-I Crr e UHaJIHCT OB , 06CJIy)/(l-IBalo ruH x 

) KOH­ xopaoens nyio 3Y 
nHTEPATYPA

IIbl Ml l I1p H p ea DI13aU yIH n p CllJIO>K CH HOJ::1 M a­

nuoro 0 0 TeM a TH~1e cKo ll MOlle.ll H na n paxr nxe C 1.	 3U1i'1eli7W B.ll. Bseneru re B 3prOHO ~Hr[{ y. ­

M .: (.COB. Paauo», 1974. 
,one­	 uexs:o H HTe llCl1qmKaUl1l1 nponecca crre­

2. Oc uoust IIH lK e Hep l'lOli n CI1XOJl OrUI1 / IToll 
~IO)I(­ UllaJI bH O]:'1 nonror os xn .n W lHoro COCTaBa 

o t, pen, B.cD. .TIOMOBa - DhrCIlJ a5l IlJKOJla , 1986. 
0 6pa­ He0 6 x o llHMO YYHTbIB aTb, ~ITO nO CJIe 1l0 CTH ­ 3. Tpanesnuxoe B.A. Ynpauncmre 1l Hay.~IHO ­

IOM II5I	 Puc. 1. Saeucuscocmu yp06HR noozo ­)I( e llH51. lJeJlOBeKOM onpenene mroro y p OBH5I rexnuuec icuil npo rpecc. - M.: Hayxa, 1983. 
m06J1 eHHOCmu onepamopa om cpeue­ 4. Muxanuctcuii B.A , EezYH 8 .11. H ay-nro -ec ­3 Hal-IHH, ecmr K H IIM He oop anrarscn , ua­
7lU,samp awennozo ua ezo nOaw m06KY Te CTBeH H bl e OCH OBbl Ii orrru xra-n.n sre M e ­opva ­	 'IH Ha e TC51. rpaaa nerpanaunn H.IIH nor epn(06y'leHuR) r o zu.r o 6y. 'leHlI71. - JI: Jibl!. Be OK BMCIJ, 

a,I <l'UI 3HaHlltr , 'ITO 06b5ICH5IeT C5I CBO]:'IC'fBaMI1 ~IC ­ 1991. • 
·15I pe ­ 3 a Bl 'I CIfMOCTb (4 ) J:OCTaTOlJHO narnsn ­ JIOBe'1eCKOrl n a M5ITH . 06bI YHO p a3JlWlaIOT 

:OCTa ­	 H O xapaxrepnayer IUIIla MI1 KY p OCTa ypos­ rpn BHlla n 3 M HT I1 [2, 4]: neno cpeocme eu­P eue H3eHTbI: 
ClIOBy H71 nporpeccnonan snoii rrollroTOBJIeHHOCTI1 H.y70 (orrep aTI1I3HYIO), «pa mxoepeue nsono JI ,C. B eHll,10JlUC, o -p mexu. na u«, npo tp. 
~ lOCTI.> oneparopa C r e-renaev npcuemr, aar pas ea ­ 11 OOJIWBpe,ll eH.lIyJO. Hauuuo-uccneooeamenecxoeo uenmpa 
TOBKH	 noro na ero nozrroroaxy, Il ocrynaaume 01' opra uos 'lyBCTB CBe ­ 3KoJlo2UttecKOLI oe30lUlcHocmu PAH. 
, non ­ TIP I1 HC n OJIb30B ,U mH 3 a BH CH MO CT H lleHHlI 10-1 5 ccxynzt ( 1l0 160) X p a I-I 5IT ClI r, c. 5lca K06, o-p mexu . ttaq«, npoqi . 
eopnn	 (4) H eOOXO,llIlMO onpeneznrrecsr co cno ­ B orreparnunon n aM71TH . 6 0 JIblllMI 'la CT b BYHlJ, Blv[C[> " BoelUtO -JItOPCKaJI auaoe­
nanne	 cooaMIl Ha XO)l( n eHIUI Q"p, ~ H to' rccropste H3 HHX Tep5leT C51, a MCHbllla71 (3- 4%) npn scusu 
x.r a :	 cPH r y pHpyIO T B Bblpa >KeHHIl KOHC T a HTbI. 0 6 5l3a Te.nbHo M n OBTOpCHl1H nepexoznrr B 

3 H a 'le H l1e Q, n e p BOHa'laJIMIO MO)l( HO on ­ KpaTI( OBp e M c H Hy JO n 3 MlITb, rne ona x pa ­

(4 ) pene.rnrrs rro KOJI H'leCTB y n p a IlHJIbH bI X HIIT C51 24-48 'laCOB, B re-tenne KOTOpblX 

OTIl eT OB B pesy.m.rar e r ecr trponannst zto oozn.ura» ~Ia CTb Te p 51eTC5I, a xien suran (10% 
ICCCII ­ I-Ia lJaJIa 3aml'l'llH no cn eunam.nocrn. Y'IH­ noc-ry rmnru e ii , HJI H 0,3-0,4% ne puo u a ­
OIl CHb TbIBa~ , 'ITO npn nepBOHaLl aJIbHOM Te CTH­ ~ra JI bHo i:i ) nepexomrr B ,llOJl r OBpeMeH HYIO 

y CBO­	 p OB a H HH B Q M oryT B OHT H CJI y lJa H HO n3M lITb . o 
Il IICIl ­ yrananu sre OTB e T bI, ,llaI-IHY IO Be.n l1'u IHy P a c CMOTpeI-IH bIe CIlOIICTB3 naMHTIl ~I C ­

II a ce MO )l(HO y TOLI IU I Tb B npouecce Cne U HaJIb ­ JIOB CKa n OK a 3bI Ba lOT J-1eOOXOllH MOC1'b nos­
nuaa- H Ol I nOnrOTOBK l1 no 3 a B IlCH M OCT H (5) , TOpell l1H Ka K npn 3anOMHHaH I1H unrpopua ­

nocr poen nof rr o Tp e M T OlJK a M s xcnepn ­ U I1H , Ta K H llJUI ce coxpanennx. 
M CH'raJl b Hoi! l(pl1BOi! ( CM. p H C. 1) . n JI51 OyeB Hll.HO , YTO cyurecrnyroutaa ua 
31'01'0 xepca IIpOMe)/(YTK I1 s pevena t ; t cPJIOT C CHCTeMa crrein ra nsnoii n O,llrOTOB ­l 2
 
= 2t l : 11 t; = till II C06XOllHMO ortpezte.nn'rs KH (zma 3aH5ITHn B H CllCJIIO ) nOCT p Oe I-Ia
 

COOT BeTCT BYlo rul1e ypOIlHH 3HalJeHHH QI' 6 C3 yxer a CIl OHC TB na M ~TH L[CJIOlleKa 1'I
 

Q2 1'1 QJ' n OCJIe xero MO)l(HO Q" Ha r ITH n o H Y)l(lla eT C71 B rcoppexru pon tce. TIPH non­

Ilbl p a )l( eHHlO 11 3 [1, 3]: rO T OIl K e K czia-re Kyp COBbIX 3 a,ll a ' l II T.n .
 

1l.n5I rronsn uen nn rexrrta 1l3YlJ:e IHI5l c rr e ­

(Q2-QY x

QO=Q1 U l1aJI bH OCT H CJICLlyeT nponoznrrs r'pn ­
2(Q, - Q2) (5) nrrr s 3aJU ITH J;i B nenem o (B 3aBH CHMOCT H
 

ana­ 01' CJIO)/( HOCTH cneun am. nocr n ). Ka )l(n351
x(l + 4Q, - 3Q, - QI ).
 
. ~ IeT ­ T e M a ,llOJI )I( Ha rrOBTOp5lTbC~ ~l epe3 cyr xn ­
Q2-QI 

IHOO B TpOC, 3aT eM Y Cp e3 10- 1.5 H B xepea 30-45 
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