
YDJ< 833.8S:88l.82 

8.r .OepeTJl'l'WtO 

llP"1tIBHA HECTAEJnbHOCTl COPT18 Th rtSPH.QlB 
W'KPOBHX SY?StKJB 3A 03HAKOIO 1 0.aHOHAClHHICTb' 

B 30-t pou 3a luta1aTHOIO SHIU ot5cT•lKIWI 22 Mllll. 
pocruttt 6araTOHacUn111x t5ypsutl& I 311aAW11J1 109 •eclu11liltla, 1 
HllX ldnbklcn. otu10Hac)f(l(HX nnoiita KAl pocnal eapboaana 
ab 10 ao 90 ~. Ha ocJCoel wnt &Kxl11eax MaTeplanle po3110..a-

.1U1 ceJteKllllllY po6o:ry 3 OJlftOKACIHRllMll cpopwaww ea Xlllb&OX 
11ocnlawo-cene1tul9HHX cTaaulax BHIU. Hacl11Hn11 3 OltpeMo po3-
TAWOMHllMll u xalT1'c>Hoceax narOH.eJt KBITaaMll coo•~ xapaK­
T9Jlll3Jll!lllJUICSI nl311bOCTJl!'JtlfCTR>, 6yJtJI llM3b&opocm1Mlt 3 ReaHaqKOIO 
oaeoeactH11ICT10, a 1topeHeMOtl• 6yn11 lUl3blt011po.dlulM1t. 3 npose-
11et1nM ao6opla sa 1tOMDne1tcOM 03IUUt. J TOMJ 'IJICnl I 38 011Ho­
Nact111dCTJO, uxbud cliopM11 nontnwy&am1c11 J I a>1<e a t 956 p. 
O.K .KonOMleu& C5ya CTeopeaHll nepwHA copT-1tOfl1!UIUl11 6t11ouep-
1ttacb1U1I onaoKaClttad. 8 1938 p. 6ym1 paAOHOBaHI we 11ea cop­
Ta - iln-cywdecbKJlll OQHOH8CIHHHfl T!l ~JtTYUlldBCbKHA rtt5pKa. 

B xlHut 40-x poitla po60TK 31 cTeopeHKSI oaROHaclKKHX 
t5yp11Kte 6yn11 noqaTt t a CWA KAUJHM cnlaslTqR3KKltOM B.ca».Ca­
BHUbKHM. BIK t5~ ao6pe ot513KAHHM 3 u.te10 npo6newOIO, ocKtna.-

• KH a ao906RRI pOKH llepy&aa na6opa'tQplEIJO reaeTRXK BHIU. 
B 1948 p. aht aKaAwo& I alalt5paa aea HaclHHRtta a copTt 

~.,1t11lraR rlt5p•a is·. BoKn 6yrut noeYlcno oaeOt1achtHKM11 I caMo-
4>epTKJlbHRMH, nO'IJUUlJUI uelCTll Ha 15-20 QHIB nl3Hlwe. Hl>t< HeCIH­
HHKK OC:HO&Koi nonynRulT. UI aaa KACIKKR1u1 nocny•111111 e11xt111ntM 
MaTeplanoM 11m• CT&OpeKKll e noaeru.woM}' aclx rl6p11ala CWA. 

B CWA, Ha elaMltty ala Hae t lleAXHX xpaTH CxlaHoi Eapo­
nH, He cTBOpK>aana copTa-nonynszulT, a oapa31 83RM aanpRM Ka 
CTBOpeHHll rit5pHala R• tfC OCHO&l .. 

We e 1938-1939 pp. M.f.5opaoH6c ony6nlxyHM 11aal, 1 
SIKHX CTBepa•yaanoc:11, UlO OQHOKSCIKHICTb 8 peuecH&KOIO 03K8KOtO. 
flpH cx.peuiyaaHHI oaKoKactKffMlt 4>opM a t5araT0114CIHKJIMR & F 
cnot:TeplranH HaclKKHICH 3 6araToHaclHHRMR 1tJIYISouaM11. B fl: 
npOXOtlHllO p03CU,enneHHR Ha oaKO- Ta 6araT0118CIKHI +opMM, ffpOTe 
6yno BCT'4H0!!111eHo, wo qfTKoro po3wenneHHR a rt6p11:ia:"t Re cno­
cTeplr&eTbCSI. B 14 noTOMCTeax elat5yeanoca poawenneKHR 3lt 
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MottorUSp111uu1M TimOM ( s 6araT011actat poc111111• .. Gall1 oaao­
aacf HHY). B 6 ROTOMCTMX Blllll9lllUIOC9 ,. ..... 2,8 ., oa•01rech111u 
4>opM, a a 7 nOTOMCTaax ORBORachlllllX top.I aaaranl 11e 5fno. 

Y CWA B.4>.Ca1u111wc11t, .... ...., ... re11enm7 ORBOllecfRROCTI 
y aHaAaettKX HllM 4'opM, Re a11au at•n •IAlUUl•n BIA MOROrl&­
pwaHoY CXBMR. Oa11oaacl1111k:nt •h'Ko minpa!IDBUaC• OQllllM .,..... 

CRBMRM reKOM -I-. B F1 rttrplwl. a I a aocablu M.f ~ 
aoc, oy11.11 CSaraTOBaClllJIJIM-. a a F y ectx KONC5blatdmt CJ1pe1Q-

2a t1 11si npoxommo po31118fU1811•• ;.;A '1 c:alalll~ 3: 1. mo 
x.epu epRo :uur MOHortt5pqllOf"O c::aapqlNUDbl (B.4>.Caa......,. 
1950, !9511, 1955). 

T &1UttA 'llUIOM, '1 oirllOkachnou +opt.a awep1uta.HCbltOJ'O no­

x.o~eHIUl reHeTKK& 031UllXR •oaaosectBHtcn.' 6)tJMll AMB'letta I OITH­
C3Ha B.4>.C.:i&JtUl>KHM 1· a n<>a8llbmOMy ReORHopa3090 nfllT&eptlJK)'­
sa.nac._ IHWMMll AOCJ11AHlffC8MB • 

.C.oc:nh:uK&lllfll, npoae11e1d M.f .BopaOHOC Ha ftfT'IJl3Rftlllt Ma­
T C pianax, nmtaaaru! R90QK031Ull'llll pe3)'nbT8Tll. He 6yno OTpllMlnto 
'llTi.:ol &lanoel11l opo npH'IKKlf afaxaneH& ala MOHoresHoY CxeMlf 
Clt8 QIC)"88HRst. 

lloc:tlruKelfllS( ee 6yna 38&epweul, ocK!m.Jt• a noeoeald po­
KH ueA H&npSIM po6lT nepecnfQy&aBCSI. 

B TOA c&MaA 11ac cenelUllSI 3 oaH011aclHRJ1MR ~MaMIJ 38&­

asum eHTy3f83MY O.K.KonoMlem., O.B.nonoaa Ta r.C.MotcSBa 
npoao6*)'aanacsr. flopSllll 3 iao6opeMJ1 38 rocnoaapcb1Co-oteR11Ma 
03H8K8Mll CHCTQM8TJl'IBO npoaoa.IUIR cyeopt llo6opB 38 <>aHOHachl­

HlCTIO, HaclHWR nepwRx, nepe11•HKX "I BHpo6RKllT80 CC>pTta,. ManJ1 m1-

we 5-8 % 11ao--rp•-ttachtRKX nnoirle. 
Toro tta<:y cene1Wl0Repa~ a:iaeanocv, 1110 we -rpoxw 31cM1o, 

I He386apoM 6y11e QOCRrHyTO 6nll3b1tlllt iro 100 % ptaea& oaaoHa­
clHHOCTI. lmo31SI MOll!nftBOI CTa6tnf38.UIY OSH8JtH 0ARot180lltHOCTI 
nauyaana 6araTO polda. flpOTe, 'lllM 6n11:at'le ceneJWIOKepH a6nll­
JKanHcst Q.f'\ M&TH, TH!lll 8alK'18 6yno llOR8TR UIO nepelUXOtl)'. 

3a p03paxy11Kawa M.B.Po'hta (1990). 3a 34 po1111 3Ar'anl>KMI 
ROll83HH1t po311ln&11onnfaNOC'l'I MTJUUthllCblUlX c:en•1tulllllflt M&'l'ept­
anla nlaaHWHBCR nHwe 1ta 4 ~ t cMaaae a 1989 p. an" cynep­
ent-ru 96,2 %. 

He3&8JtC81011fll 11a aaocKoHaneaK• we'l'Qllta Q060pJ, e norOM~ 
CT&ax nponoe,.,yaanocb e11111enneHKR 15.traTOae<:h••x 4'<>J>M. 

B 60-x poux 6ynM ony6n1Ko&allf aocJtllud•a ut..-Daoro 
reHeTKU KHanna (1962, 1967), a 111t11x Awnoca npo 11eoa•..-.I 
reHeTH'IKHlt rtOHTJ>Oltl. aMepRK&ttebKHX I eaponelcWUIX (P9A•W­
C bltHX, RIMeUbKHX Ta nonbCbKHX) OllHOHaclKRMX ~pw. 
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B.4>.Co•111o1td. ne>aellJOB88 npe>ane11•• oaaua oa110U1Ct11-

110CTt-6eraT011actH11oc:Tt awep111lHCblUIX 4'opM al910 cepn w11oi.11H­

ll9' anenea a oaeowy nocycl m - II . 3oapewa. •111 onacu 
n'~ TaKiot anenel. Kaann &llC)'HJ• 1111111 rlnOTeaJ - npo noldreir­
HBI itOHTpOJlb 011ao-6araTORact1n1ocTt eepon .. c .. ux 4aopM, mo 
8113K4'188Tl>C• &31!18MOJ11eJO C5araTW>X peueca111111X I aowlUBTllJlx 
anenel m -ra K 

B H.llP PecTena. (1962). a~u pe3)'JlltTaTB po611' 
mC>JlO CTBOpeRR• 9.RACHIOt ~banu top.c, 'f•O. 11tlwoa uc­
•O&ttY npo nontreR1111A XOllTJ>Oll& oaa.KK OtlROt141CIRllOCTf. Sb: 38 

'1"le10. TU t 34 l1111JOIO T'elle'11IWOIDOICT8MOtO np111uumoeo MOl1'111198 

+i.cauls reuta, mo 8113114'18IOTI. ltOKCT8H1'KlCTL 031UUat .. OQKOlla­
CIHJllcTb.,. 

Opo-re npaxTBKa noxa3ana, mo 8 npouecl cenexutY, He3BalK8-
IO'f11 na 34aaa.:10ct1 6, HBllJTO cyeoPffA 12o6lp, fUtwenneKKll' s eapo­
nef1Cb1t1tX 4'<>\:>~ eactuumcl& 3 K83Ka'fHOIO KlnbKICTID llBO-TpnRa­

CfllHKX x.nyOouta, Ke npHl'lnRstnocst. Ha cenexulAHllX CT8Huh1x 

BHlU 6yna 3anpono11oaatta cxeMa ceneicuri, stKOIO nepea6a'lanocsr 
Ha BCIX eTanax po61T o6oa' 931CO&e 6pAKYB8KKSI tlO llBiT!KHst K8Cht- . 

H11.Kta 3 nea11010 'l&CTKOJO 1JBO-TJH1Kactmrnx Knyt5o'!Kla. Ue ao3eonsi:­

no Df!lTpKMJBaTH 01JHOK8CIHHICTb CT811UIAHKX cynepenlT Ra p!BKI 
92-95 %. .llo TOl"O )I(. p03MBOlKeKJUI 683 aot5opy H&BlTb 4leHOTHOOBO 
llOBfftCTfO p031llllbROf1JtfQH1l."< 4'opM npll3BOllHJt0 llO DOllBH t 36lnb -
wetUts & H8CT)'nRHX notcon!HHAX KIJtbKOCTI 11aclHHRKl!I s aao-Tpa­
HllCIHHllMK 1U1y60"1KaMK. Tax. B aocnl11ax r .C.MoxaRa I C.A.MaHt1-
3lst ( 1972) cepea alal6paHRX nOBRIC1'10 OllHOIUICIHHRX 4><>PM cno­
CTeplra.,11 B nepWOllfY noKonlHHI 0,68 %, B o.pyroMy - l,96 %. 
8 TpeTbOMY - 7 ,7 % pocrutH 3 QBOHaCIHHllMR tc.nyt5o'IK8Mlf. 

np11 po6oT1 3 3MepHK8HCbKRMH 4!opMaMR 011HOK8CIKKRX 6y­

pmUB T8Kt1X npo6neM Ke 6yno. 03H8Ka OilHOK&ClllKOCTI CTat5lnt:.HO 
oepen.aeanacs 3 nOKOJtlHHll B ROKOlllKBll. 

Hach1H11 CT8HUIAturx c ynepenl1' 3 ot1HOH8CIHHlCTIO 92-9:5 % 
nlc4a aaox P8JlPOllYK)'NH~ (enl1'., cl>a6p11•u uctHR•) cy,.,..ao 
~aano onK01tacl1111IC1'1t 1 4>•6pa'IHIA re11epautt. 3 y~xyaaH­
•aM UbOf'O 6ynK po3po6neHI k:ffYlO"tl Ha Toi ... c C1'8HllAPTR. T•M 
CAM!U4 11a'«e61'0 y38KOKIOIO'IM 3K1tlKetml pl&eKb 011HOK&elHKOCTt. 
BaMQr'tl ao onRopocTKOecTt aaclHKR I icnacy 6ynH He Kftllt'le 90 %, 
An~ n x:iacy - 80 %. 

- nOKH Ke 6yrut &npo~lt<eH8 Texuonorls TO'IKOY CIB6H Ta­

llllft ptaeHb OllHOpOCTKOBOCTI 3&:I080JtbH$18 !l11po6tlR'{KHKIB. OcTaH-
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"IM UCOM, ~· spafllJ WNIMm ... aa.Sbal 'l'UllOllOl'lf 
I Ha p11111tJ a•dlUIOC• mctlal• appomrx GJptaclll ...._ Is 100 .. 
011110pOC11toelCTa. llJl'OS-·• ..c~ omaa oat10UCl11-

110CTI I noa'llaAllOIO a ..., OA~ ~.a~ 

HCSJN• •OllOl"O 8Clle&'l'J - -~ •actm - alMO 0311UC*> 
M0.8 81UIUT.C• 8~· 

- Ha .am., uparrepu ........ ............, +opwaw ..cTa-

6hu.Hlc'r1t :u 03IUOIO oaaouchalocTI CSJna ,-cna,i.coeau t ~ 
H~IHHHMB rltSp1111aw• .. C'Npllllltatl ocaoal, octtlnwt• amtta ... -
MK MaTepl•:iaMa Dlbl nlall 0 TJIDY C47lllJUUI CGpTB-OOllJ'mralf 
o:iR011act111nrx 6Jpnla. 

npa llbOMJ cene&Ullu ~· 7C1U1AalllOeTbCSI me I TO­

'My, i.ao reaa oaRORacls110CTI • -fi'- I retn10 mo 38Kplnmol0Tlo 
cTePH.'lbttlCTb ( XXZZ ) • peaec99IUIM8 I ao6tp aa aacla­
KY.Kax cepea lli6peaHOl"O MATeplM'J -.o6xtaao MCTK OAKCJ1lacRO 

aa n&0Mll 03HAKaM" I CAM• • aeplOQ h ll8trlm. To6ro, cepea 
al~U5p8HllX OllffOH8ChtRU llachlllBIB aoGapMon. mnue Tl, tllll 

:JCKplMIOtOTb CTep11J1blllCTb. Tasa CWT7auhl llO'l'pe6ye 351.rn.weR­
Hsi o6csu·y 11o6opta. BKacJ1t110K m.oro OCSaaat 03lrUB mu1MiDOTb­

csi cene1ullllHO Ke11onp8Ub088HM.MH 110 naeaar llOBCTellTHOCTI. B 
ubOM}' auna1ucy 110 HeCTalStru.eor OllHOHachlaOcTt aoaaen.c• me I 
aenOBHe 34KplM8RRSI CTeplUlbllOCTI. 

OcKlnbXK o3Raxll" oasoeaclaalcTb t CTeplUU>RlcTb • ycnaa-
1toay10Tbc11 HeaaneJKHO oaaa al11 OllBOY, '18CTOT8 8114l11eHllR 01lll0-

11aclRHHX nlHtl 0 TRnla 3118'1110 3M8RIUfllTbC8. 

Bl11HBHI npo6newa nlQTJ>MMaHB• aacOtEax no1t83KH&l11 011He>­
aach1Koc::TI nocTllao anKKM uce Ha plaall rt6ptl11I• aa lfC ocae>­
at, a CTaKaapT, wx I paelwe, aanam•TllCa 11•awn1M. llCJaJCTllMf 
BHMOrll 3a OllHOpOC'T'ICOBICTIO an• .. ac!Rll8 rt6paat. Ba \fC OCHO­

el CT8KOMSIT1a n11we 8'5 ~-
AHanorl'tH8 npo6neMa caoro 'WICY aKHMxna a xpaTHax Cxtn• 

uoT Sai.on11, 11• aar. BK1tl11Hl WaTeplanH 41151 cenexulT a11xop11CTO­

ayearot panRHCwtl CopTR, a& • COpTK anacaoT cenexulY, CTllO­
poHI, SIK I Haml, 6araTOpa301111M• 11o6opaMK OllllOHllCIHllllX toPw 
13 ~araTOH8CIHHIUt. 

y KOnKu1RUt H.nP (P&CTem., 1962; MeJlbUep, 1964; repuor, 
1984). 1Uf8't8IO'IH ll& nHTaJlllR, atAwne ao BKCKOBQ npo ~tnbW 
BHCOXJ e41E!1tTHBHICTb 811XOpllCT8HHll OllHOHac:llKRllX topM 8Mep11aaa­
Cbltoro nox<>11JKe11KS1, Hhic seponelcbxoN>. Ta1url •• llllCHOllOX ~ 
~KJUI I cene1tuloaep11 IHWJIX llpatH. 8 xpatux 3Axl11Hol SaponR 
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llP• poasdld cWSllllllU apo.,.... a caMOrO DOUTKY aany~ 
cm ~I OQllOUQIHt ~ (So•uaps., 1979). Ha Teoe­
ptrPll' UC MpJ6 ... I rtepliU US-Tep~ 11Jlm&aAIDIB<*:> 

CT-5taalc,..., - ._..__, "OQllOIUIClalcn. I CTepaJ1bKICTa. •. 

e ...... IWJ .. OGliOUCblllocTI e MaTept.nax 811p011el­
QllOl'O ·~ apoaa-Jen.c• I OCTaJUllM •COM. SaraTo 
aocn1Pa1a (Pecnm.. 19805 0.--a. l SBa: Oepe-rsm.ao H .A., 
188'7) en~ IDO apa C~BI no•ICTIO OQHOHaclHIUIX 

poem wep1111a~ t e9P011elca.aoro noxoaaeHB11 a FL Hec-
DODIMllO •• ,.. ...... &areTCNICl•I uciBIUIU, • a F-2 ala~yaa-
aoca .sio-a-...... ~Ta GareT~hud fOpMll. Ue SIBHWe 

-~ I» .... ,.. .. TU WllOl"O *•laTeopelUUI 4>eHOTHita llHKOr o 

,..., .. (K ..... 1887). Bolio A...0 Bl11owe B reaeTBnl I nplNRHOIO 

ICll'O -.~ aoeau•u • renpoaKrOTI a.Ox plaux aneneA 
~mt aptt (llOMllaJllO). aenpa.IWI, ~ 

c.... .,.. l909C11811U n~ t!6raTOIUICIBHJIX +oPw • ROTOM­

cnt * cxp1., ..... aaaHIC'MO oiiaoaactuu pocus awepuaH­

c....o I ...,..ac.aoro POX.0P8BllSI aee I C. l .MM8UblUll ( 1968) . 
81• •amee, mo H&Dalcn. 7 al,-,pr3HllJUIX copTax-nonynRuh:rx MHO-
.-.ux peuecauwnrx enenel • m - m • DOtlCIU06 npM'llfK)' 

'.-cT"6.lna.aOCTI* 03lla&a OQsoJclKKocit npll penpoll)'KJ'BaHHI OQHO­

wolllax COPTh-nOCI)' Jlllllll. 
Tipa nep93811S118111d rOM0311roTllll 3a pl3HHMH ane ltSIMH p:>C­

- apOaoaan. nepe.-otod5bry11A111U1 I BllH111uuoT1> reTepo3HrOT11 ( KOM­

...,u•). • ftllX npo•M•TbCJI 6araTOHaCINHICTb • 

.Wo6 3MluTa C•TJ•nho, C.I.Maneub1ucl nponoH)'G c TaopuTu 
cepho nlBll .... enlsaTOpla, roM031U'OTHBX 36 pl3HUMH a :ienstMK. 

flOTIM &OlKH)' 011aouctaay nlalio la•BTlllPIKYMTK :38 a onOMOl"'OIO 

1'.XHX TeCTeplB I npll 4'c>PMJB611Kl COpT8 0 6 'e11K)'58TK Tlnb ltH n i­
an 3 011RaaoaaM11 anelUIMJI. TaKa cxeMa TeopeTH11110 BlpHa, ane 
DIUl npAltTH"IBOro anop&eTellHSI CelleKufoHepaMH J!IOHa 6 jlOCY.Tb 

CICMllHOtO. KplM TOrO, me HeMae Taaurx TeCTe pl11, a CTOOpeHKR 
ix aaualU8 311A'llll TJ>)'1taoml . H&Mara111u1 C.l.ManeubKoro peant-
3J'BaT• . WO ill&IO Ha fipHIUUlQI llBXltUlllX nlllll 13 COpTlB n 052 
Ta BU 011B. 45, a TUOJa nlall-aunt:MTOplB CoAH-31 Ta C oAH-
243 DOU38JIB 8C10 CIUIAAHlcTb aanponOllONHOi cxeMll I iY KH3b­

KY peayzu.TaTKBKlcn. (C.Xatloa. 1995). 
TaxKM uaow. reKeTa11aa CJK:TeMa, mo KOHTponlOEI y cna 11-

llCYB8RlUI 03Balt• "'oaao11ac:Jell1CT.b' a MaTeptanax eaponeACbKOro 

DOXOlllllt&lilUl, BIUIBllnACR QOCMTb CIU18QB010 I llOTenep Ke AO KIH-

WI &HB'l81:lOIO. HttBRICT b T8KOi ret1eTK'iHO°i CHCTeMH y elT•!ll3HstHHX 
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toJIM 30'180 JC"Ma..,. a c:en91Ulfbd9 T• I ..ctwuuw•I 
npouec, OC1LlNo1U1 aOCTIAllO -~· pocaau a GereTOt1a­
cbul11NJ1 DnOaaNll. 

OpasT ..... .., .. mo -o MCn cenuullD ~ 
topw C780p0 U lllallllClq p ... t. TO llOllCTatmalc'l"lo .. ()gllOIUICla­
lllCT10 Ma.Ma O'l'pmMa'I' .. •• ~ ablt ....... bnopla. 

Ta. OOpl' 61laoa9At!KWI .. OGW8Clad 84, OTJ>"M .... 
O.K.KGnCMlelut &wopouu-. ~,dJeaps1'....., 
OQllOllachlUM1 llpoTe .....,..pll.,.uett Dh!llU10CTllr.nicTID. 

OClelllcTID apouclua topw• uatneu M.B.PohOM (1990) 
• nonylUUdl' OABoa.::a..n 67pula Jlll'l'fJllKlllCMloro noxoa .. --. 
Bacou oaaouclUIOTa. &def .,.,.... a6iptranec1o e aOTow.cTJuax. 
a I J 4topM. aulaHU B.ca..C4ynwr•w. 

Tauw ... OM, ....ram ce.rielUllOB•pla -.atmlTJI nowt. 
ah'uMMllX coprla mat aaepena reata. mo ~ cn61-
1113JMT• oau111 oaaouclooc:Tt, e pql ... ,... .. OTpWJl no-
3BTUD pbu ..... 

lu.-.,u .a ace umH11KnAA•• .. aO.S....., • ~ · 
..acTm a~ atTVMnn topw u relleTll'llllJ CllCftMJ lmllT­

pomo 03Ba&ll • oi1110aaclu1CT1o •, ••Dnell7 ceoro 'l8Cf ~ 
B.4l.Cuau1oaaw • .C.ocnlUt•a&R e m.owy Unp.BOEJ • ul~ 
'18C 110380Jlm0Tlo 3HA'1110 DblllollUUITB CTyDllUo oallOIUIClllliOCTI. a 
3HA'IKTb, I oiaB.OpocTa090CTI yxpaJBCw:ax rt6paiala u qc ocaoel. 
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