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r<oepr{rruenori c}r,'rbr n AaHHbrMrr neran;riorpa$2";*;;;;;;;.
J:lperAeJeHbl y'cJ]oBrHf. nprll Kolopblx :Bo314olKcH lKo,Hrrpo"'Ib Kaqec.TBa nbra,r.eii H,eDa3DtvlIIaio-..:rlr Ma.rH.IirrllbrM crllocoo.oM, no ror{Hoicru ,He ,}-cry.narcutu.rr? vera,r,r,or,paSu.uecn,",,,i *iiqAu".

MatHrn,Trltbt,e cBofi,crrBa Ao,{,o'TrHbrX craJlefi Ha o6pia3uaX, B rrorM r;,gc,,I,e r}l Ue-
]leHrTlOiBrSrHlHrbIX,'Tt€iP,MtOro,6tpra610TatHtIIbIX |Ipril,p,aBJIU.iq{HrblX pe}K[4M,aX, [r€,T?iJIHHTO
ii;c/TieAtolBatHbr B u]. Pe:y,rlrrartr ,KcrHTpo,Tf 

_r,tr,y6aarurr li ree,pAocrn qeir{,e{{'|,trtpo_
: aiHrHiorfro ,c,{,otq aeTa,,llg1. 6yprontrx Ao/Tto,T s,e.prp,orsiorH,grornr,llr K0erpiuM/r[.r1M,eT(po,]4
*fmBreilelHrbi n prar6orre [2].

fl,pu'r,u'etu'etuu.rre i$,elPFlo3,olHiArorB'oro ffoorpqrlzrflrMerpg A,,1fl ,KiorH]TrpoJrfl Kaqre,crtsa
.-:IMrlllKro.TreipM[,Iq{ercI{oil o,6,pa6,o,rrnu iI,'e,Ta;,eft r6i}.{poBbIX,AourlrolT, {ntstoT,atB,Ili{,8,a(eMbrx- 3 crar't'H 20XH3A, qg *,*yu Aaier .B'erp,Hbre rpie:'ynu,ra,rbr. Or,o BrLlAHro r" op""_
:;{InLi rKolHlTp,Olrtt iHa Atp,OrnO'6uU,CrKrOM AOJTO,THIOIM ,32rBrOA€, A datK)Kre [.iS AaHIH,],IX
:a6o[br [2]. rHaruprzru,e,p, ralB,r,opbr [2] rnlo,rrryqru,r{Ia lll1o[<ar3aH[.rs K;r,pqffiilil;
:i-42 trd il"Jrrfr. Aerrar'rieft ,c rrB,epAorcrbro ,norBielpxutorc,flfl b'4,5 RC ; ,.;til;;;
:":orq 1,5 ilLtl, B'T'o iBiple,Ms,K,arK 6i0,,[ete {Bbr,CtOtKHle lntotKai3;aHtHtr (,44 nA} ,6linU.r n,O-
--jq,etHbl AJilfl AgTiar,llretl ,C raXOfi ilKre ,T,B,epAOrCrTL,IO, tHlO |,'Iy6[ZHOI,O ,C,nlan l,l ,rvU,
3la ,pa,cxro,x<,A,eHtr.ifl lMoLrr'lu :Bor3,HtHKlHyr; 3,a ,arier Hreool6;roAetH[4fl ,pe)KfiMlotB XiZ-
ll.iKo-TlelprMlHtir€rCiKroril Oi6pa6o'Tllill, iHLeT,orr{lnocTreil ycramrore,xii.Lniptll,cTra,Bl}Iigno ElJIrerK-
l-.OM,a{nHlLI'Tra, 6rOJrtrtU[tX III,Or{pellu1}ilorcrTie,ii iHBrMielprelHtHrt KO19Lp]dlHT{I.IBlHrOfi ro}i.JlbI rI4-:-parMerp'o,B 

ueMelHTLIpoBa,Hrlloro -cnofl, pa3rHoft raepAo,cr,rz ,c.oprArleer6rgbI ,tI ,T. Jl.r{,loi6u '11'g,K,t1[gqMrlb B,qlaflHtnre $arxrotp^rore iMreriqrlnrqle,clKro,f]o xa{paKTre,p,? rHZ rpie-
,-"'Jb'Ta'T'bI rl{OlHlTtpror"rltfi, rrplolBlo/lHJIlH,Cb lH3rMrerpetH[Lfl,c rlrorlple]uiHo,crg,MtH rKOr3pIrlIi,TlI4,B"
r-fli ,clllrEr lKoiatprq,liilr.irMeTlpoy-f r0,,5 t4a, 'T,Btep,ilOcrlfi fijorBqprxlHlo]cTlu rll ,c]qpAqeBtfiiHrbr
- 1 RC, rrr'Iy6[ilHbl ,cr,'tos :t0,1 tt.t't tH rr\prv y'c,ronillr.r plrr@Qep,e,Hlrn;pionarHtr]fl rMrHrK-
ll:nPtyrcrYP 'nro Kalpl6iuiAHblM ;Ii 'aycrreHlil,TrH'brM '6,a,r,,{a'M fiiLf,,ttr€iMrcifiTlHrpotB,arH{H,o,fo
::ofl, a rralK)Kle Kalqerc{lB,elHlHrofi ,otqemmu rMll{,KLporcrlp}iKTryp rcielpAqe,e,HFbi. iB raflax'':JOlBril{tx lpie:qy,JlbTiaiTbl, tIoJIyIIetHtHbI,e rC lt{loMlOlqhlo ,Sgplptor3,orltAolBloirro ri{oi3rpurH,TlI{-
.lfelpa, CrOiEII,aAa.4H rC AalHiHbIiMlE rMrelT1a,,i]liiorflpa$UUeCiXOrnO rMeTiOIAa TO,rtbKO ,S T,S_
!)lis o,lyuareB. lnpoqeHT rcronlttaiAqHm,t .pesy,,rm,3'TroB ltlroBb]llrl,are,Ticr, iercr,I,.n {KtotH,.t-
;J.lb AeT,a,JI€I? ,IllpOlIii31B,O.4rI,I'Tt rS rOTA€r,rIblHror3,TtIi iA,II,fl iKa>KAOI? ,T,e,xHro,,lonHqe]cKoii
;l.ri{jll{Li. T'arKaq rotptfarHilrcaqnfl iInolH,TploJltfl II4,CiKJI}OqarelT ,.tlo tHreK]oTlqproft lqTie]tl]e,Hrtl
E"-I,lslHli{,e rKroflie6aHi[Ii tpOX{lI{rM,OrB XIIMII{I}IOJT'qp,MtuqrercKor? rot(piat6rOmln Ha lpiffiyJrb-

ijrr'rrH'e pe)Kr'rMoB xxMli*o-TepMuuecrofi o6pa6orxu Aeranefi 6ypoe'x 4onor 2 l

y,a,K 620.179.14

B JIIAfrH 14 E P EXI,I MO B X 14 /T1 I,I KO-T' E PM 14 T{ E C KO fl O E PA BOT K 14
AET'AJIEIA EYPOBbIX AOJIOT HA MATF{I, ITIIbIE CBOI{CTBA.

H3M EPfl  EM blE O EP PO3O HAO B F,tM KOA p I I  HT I4M ETPOM

M. M. f aeputuon, A. B. flaoudaeu,,t

: : TbI iatHa,,IlHBa rKarq etctTB a ino,TrolB bIX lIil3iAeJIMfi .
O't,uaro BH,eAprHTb Kogplltlrru'M,erp B npro,n3:B,o-qrcrB,o aaMe B r,IbnoT,rHbrx vc-

l'3rH!flX rMbI (Hre rcM'olfu{rll ,Ao 'Trex irloip, filo,Ka tHte til,ctcrreAoBa,IltH 3atlnoiHro,tlrelpH{o{iTr}l
i;ll'€lHietHlHrfi SHlarIgHlHfi Koqpllllil'TiHiBlH'orft c[4Jibl iB '3,a8[Irc[{,Moclrlx, ro,T tl4,3rM,;lHletHllrrt{

t{lrHM(OjB XLIMIAInO*rTielpMlLiqre,CIIiOii 'O6pra,6rOnlfl.r tfi H€ Orn,pre4,eJriltJltH Vrc,,,irotBturfl. tl;oH
TOlpbIX rC)iIIIrerC'TlB,y'eT ,AOiCTdrTlOrglHO lHaAe)KHrafl rCefl'3i rMr€)KiAy ipeSVnOla,UaM"

trfa3rpiyu'arloluIel]lo {KotH,Tlp10,'Ifl 1I.t AatHHlbllMir{ .Me'T,ajlillolparsMutercnorrio ;alHla,Jl?t3a.
P,aroc'urollptH,M tnl3Mr€tHr€rHtltre 3tHr2,!I,onI4fi rKroglprl{rarfi;BlHrofi ictnnu m rrraipra,Mrerrpro.B

rr,HrI(o-TepMrHqercKoii  o6p,a6olmn 3 323114,g12,y6C]rH ,OT lpextHMorB n,uop,ofi  3a&aJr-
: Ii lHlHl3lI{loflo lorr,r{},'l0Ka, rolKa:3blBalo'IInnx lH,all4,6o,lblueie {BJIII{lgtHuare lHra roBlofilcltBa
rloiBblx Aer,a,ntet?. B 'orrr']lu,qlze 'or [l] ,B tHlarcrroifl,u-lefi lptadrorre Mrclc,IlretA,orBlalHrbl r3tHra-
*I1ifl I{OOplqMTlZlsiHrOfi dI.liIbI, ,C'B'Ofi,CTBa lcrepAltrelEl,IiHbl ,Ii [ller[4r€rHflI:IprOtBStHlH{O,t,O
?fi rHr€lIIlOrCrpr€i.{CT,BrelBHlQ iHa ,fl,a'nax IO'JIrOlTa [.I B ,6'Oilee 

[i3tK!OM rfiH,r,gp,eaJl,e ,IrdMrII,€-
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22 M. M. iaepn,rrcx, A. ts. AanuAoerq

ipaiqtp 3aKaflli{Ii, 'B'3'tpreL1213*IiX'cq Hra nlpialKTlrKe C '&Oln}'ic.T(o[t F]a Bio3lMoi'KlHbire

nrofrp,eu,i{iorc,Trl4 Tel}Illrepiari'yplHorlo p'ex{!14}ia' 
^,A,^^F.'^--it, 

1p*t,a. I srn^ir,o, .I'o-'c tnsir4e'ei'lxLeM ipreDKlli'MrorB TrelprMoo6lpal6'orrrl(fi Sl'iaqierHlI4tl

r<orgrpl]]uirutefH'oii rcln,'tu tl'le',\a'eHE'IoT|cH ]|1lolprabHoiM]- AJIrfl 'TrerplMlolor6'p'ar6'ortalHlHltx 'q'e-

irrer;TrolBal*H'brx ,fl 'HreqerM,elHtrolBralHlHblx Aeriar'eia. flng nafi- 6yipon'oino '4oJlrolrra yqa-

crox ineno,n,Hroi i  3aKa,, ixr l , t  ccrp;ue,B'r4'Hbl l l ,plu 750 -780' c su'p,t ' i 'c 'o'esl 'BaeT'cf l  q'e f  -

rI{O, 1Kr0|L3,pil?iTll4iBtHrafl lcl1,1di,2 th 'TB'elPrAO,C,Tb 
_ 

rBbIlIIe' q€rM !,,rlfl lAe'T,a''llr€ft 'c 1Jl'o'JllHicfi

Barl(a,JIlKlOft,Ce,pAIIeBlLIlHlbI. !,.nX'i'epUra'OrOl6p'a'6Or'aiUrl'ntX 'H€iIdrCMt€iHrTlIltplOrB'zlHlHblX A€-

T,aJlreii 1112rfn6{!r3teTlcifl ,cB1g3b t\'{,e}Kr[,y ,3rHra'q,elHllzflMrH ll(oDlp]lul'TrHiBlH,oil rcll{Jlbl lI4 lTBre\p-

xblc]Tb.fo1c'e|pAtIlelBlI4lH'I]I,n|O3BoJlf.IorUI3fl.AorC.T3.To1I]1H!o{HiaAeN{Hioio,IlelHIl]lBa,TbK0IIe.
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or reM-

neparypbl 3aKa,'IKH:

l \ - 3 a K a r K a  B  B o t e ;  x  - 3 a K a l h a  B  M a c r e ;  l '  2 '  4 '  5  - q - e ^ M e H T u p o -

tuntur"  .q. t i r r ;  t ' ,  i ' ,  ' t ' ,5 ' - ro- .xe nocre ornyoKa r lpg-^159' i - -3: ,8-
o"q"t."""p6uu;ntl 

-aLtun";-.g' 
8' -ro xe nocre ornycKa n-p^u 150":

"*1"'7::;;;';t6";;; ;;"7'-ro xe trocre ortrvcKa npu 150''

GTB,O ,TL€lprMlI4rIelOKOft gsp,2rfir6,111114 ,HreII€rM'gH',TlorBaHinbix AeT'aJietl tro pe3y"Ib'TaT

Irqp,aqplylx alouerro ltolilrTrp{O"[rfl '
"C bio,aip,a,c'ratHu'*M reMrleparrtyrp 3ia{Kad'Ir{1fi 

"'31'1*:Y1!':':1':""t* 
'terr

3Har{eHr.rfl KoapIIIIrHBHoft cI4IbI BO3pacra}OT 14 'fip14 TeMileparype BbiIIIe

npS,KTIHHe ' t - l {1 i ' l  rQIq '1219 '1a"  rn 'O 'CTOg:HH9IM' \  
_  -^ r . ,  - , ^ ,zaaar i r ;o  z^ l :

,4,nrg ile,urelnrriorB,a,HtHbIX ,Treprlui6'6,60,u'S,g621gr1161;1 Aer,a,Jlleft filolKa3iaiHlI{g 'K]ot3lp

rrr.rMerrrp,a 3aBrr4,rfl,r {Hie rloJlbrKo o'r qeMrelFlrrHretl:_1i,i91?-l!1'oo,.:^9:-]1tl

aqpar16,r,*"'ot. Aerrolprr il2l cruur;aror,'qro Ile,M'|elHlTloBa6gtlre__-tll3Ae,lili1fl B tIIo

npr.t6naxeuHr.i rrBIflroTcrr AByXCT'IOIIHbIM $eppouarHeTnKOM, KOSpIII{rI4

.oioa *ouo,proro intprx ,roiKa,nrl',bM lFraiMaflHlr.i,qrirBSX" r'qryT"_"y^yj-1.!jlp^"]
iHI{'T,O,M Ilip]I4 TBe,plAOrCTfix ,cerp1/lqetsll{iHbl 24-37 Rc gare'atclfiT B OICIFITOIB'IIjOrM OT

Ll,iiejH'TBitpl0iBralHrHlO iro 1C,'10,fl .

Ha,lr[i ]6bL'I 'nlplor{eJ'I,alH 'ornblT' '}'ioAe'nu,pylo'ulHfi en'ottrcmuu 5:*:'1'l'1j

"" 
;;;;; 'oupf,,l'uu*"bl c r3&A?'HrHbLMlli 3iHtrIelHHsMrIz' Cyul"jott: 

:19. .  - - r -  '  I t <o - tepMT4qecKo f t  o6pa6o rxn
JIaCb B c/ ' IeAyuqeM. l loc" Ie I Ior tHoI ' i  x l ' IMLlKO"lepMl4. lcur lur1 uu 

/__-^
nu,art 6,o,,Itiuo,ft (rgpgrgrg,ft g,rolp,o')KlKE JI,a'rIbI J/Aa,rfid'I1I4 M'exa{HlnqeciKlIl (B
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EHAy qa,,rrrHAp*qecKaq qacrb ranH 6es xBocrlika.

.:re .1 'a 2), awni'lerco n,p",rui^{, nog:"uap*greHilrelM 3-Tlo,My.

'l: 'cpa'sHe'u''ufl 3rHraqerH,H,t rK,o3rp,nI.r'TrHrBrH,Ofi ,c*,,rbr 4erra.u.elt f..o y.xraJteHrHg

;t;i::3,*^" I::i:ly"--Ha, uoAer'rnx BI'IAH.' qro cepArreB'Ha oKa3brBaer:r r;;ire/rib,Tiio,e iBririr_rlHrare 
tl lp!,ryronuplylouly,ro o.oqpqad;il;;' ;ry";;"_'1",-"1.'

;:1ifl,fili5"t*- T:".:':l:::fTg'1." .o{.in,.,pt*',ur',"u', iBbrrro,rrnemrH,bre Ha:'rb:H'brx i{€rr?Jrf X. tr43rMeHerHlHfl ,CBO.iirc'rB rlerMerHryfirprorBsrHrHroiro .-J;;ff"##

1=:##ffi "';"::#:iln:""" 5:-^: T--":: .1. v{4T" :'{ 6;;i;;ffi ;,,H 2 6 n,p6 3 -i_ :tle{Iura"'ruH,or? 'e,brtr.JTa,B,Ktr.r c tpa3lHbrlM".;A,d;;;;"#$ffiffi;, # #ffi-
i;;li','tlffI'?*l"iv9].'::1,..^5.Ygloi*1" nnnorr ao'.'iinilLo ,c,,,,o,eB, a:--i0 rl-r3 Ae'Tla,JILrIX rC roAlflHaiKorBblrMlll ,crB,o,]ircTrB,aiMiu rc,qpAlteBrurnrbl, ,",o a.,pur,"u,.nn,.?\I,eTipra,Ml' n,O ,qeMrelHlT.lr4pro,B,aiHfi1otMy rCilrOrO fi fnaO6,6fpO,r.-

iIa ;pn'c. 2 lurolxiarsraiHto ll3M,etHreHtae *orfprq,"*";il ,ffi; M ,riBrerp;u,1o,clg rl€iMeH_::t3aiHHrorno icJlrolq iB BalBlHrcln,Mlor:rr[{ ]o,T.T,elM,nrsn,nrvn*, DTrnrh,^ri.rrJl1lrc[i,MlorlTryI ]orT ,TrelM,IireiplalTylpbI rBT0lpig,ft SStKS,tirliH trJIfl! i346r3 rc iplar3rubrM iooAerp[KaumeM yn"r'sp,s,Aj. ii,l" ,oo1p':i.Uru 
' 

,r, rcTaJrrli ,c
lf:::.::'",f|-;!Tr,:]1.T.ylfnfq'g{u t,nok,31a,Brr,c{i{Mrocm 'x,ors,pq,u,niB,Hoft crr!,ibr:::pAorcTr.l 'ratKatr.,xre, KaK ,4,4fl ,retp,Mrolot6,D,ar6,oralgill,r" 

a*or,!irr 4O,nrorrz (Cria.-_1.  xpuean S n puc.  z ,  xp i iar  S) :  
- - " ' '

3 o6oax 'c,[yqa ffx yua c,r:ox rHelo,',Hor".r 3arKLaJrKrH xa,paK,Terp,H3yercfl 3arH*{_j:r:ibI'MIII SHraqrelHlIl'filMfi rl(oBlp'ql]4rlaBlHoifI rcilzJlbi lH ,T;Eerpi,qroicr[{. 
Ip," rc,o]Aerp}KarH'i,j4;r-lcra 0,450k rKol3lpI1l1114rs1H1 iltr cl|'Jr& rl.i TBlepl{,rorcrl ta,srMergsro,irc' ,Hre3lHrz,errirr€;.rb-: tscsrpac,rar'rzeM r(1r4T::p_i',vil;]",i6";:J#:#;":"il"fi';ff"ffi,ffii]l;X;1fril.ii"

: If.a ,6'r,'ib[I,e 0,1615 ]i ewauemfr.a rKro{910,l',Tl,tBti{on ,c1'r,{bl lH T'jerpiA,o,c,1' In,aAa;Ior':eJrI{qreHln'eM 
irre'Mllqp'a;TypbI B o'crHroB,FIoM 13a ,crler yBrer,lqH,€rH{Hrfl rorcra,Tro,r{,Hro,no':iHa,na n yrr'pyn,u,eu;{,-'": ; iffiffiil; "# ffi;.I#ffirul#fi 3j:TTJH?

;;;11##,##Y:,l2t,l3: lj?::?*:1lug11g,riiraen'.o.i vuucio*, "u,p,u,n-':--:-tr161ql14v|16s noHrrr)KelHmery 
ll?ll_111r,atnior1 icinnn c BloJ3{prarcrr!1"". 

*^:irlE]i 
l-:; 'Bbl'rure 7E0-*7'90"" il-lpu lerrumreip,amqpe 3,arKZ;rrKH ZSO_}6O;-K;rpte'lr*itBiH;3fl

: IiOtC'T,OfrHiHa II,JIfl ,H€tCtl(e,rJgglrg Sa'Hl4Xla,erCg ga Cq,e,T BJIMTLH:I4'fi,CepL(iIeBfi,HbI.
--5cr'orq'tre'nr'crrB'o, e'Tro /KospfI-lMTtIz,Btotfl t)HJ''a {H? ,lHirJloraI4qis,nrM \/iurqi.,av,a,nnd

rrv ,a\ueprqJ4r,ytDtnta)>L ,Cu4,/i,a lHa 2Hil,{OrIlI iViH,OlM yqlai0?iie Ar,If

.:,1"; "";i^:lf*H:'-J:i:l:i1-19- 
I'ov' "' no"'*i'i'" (pnc 2,
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P:ac. 2. 3asuclir4ocll xoap{uruinuofi t"':t 1 TBepA'o-
cTIi qeMelITIip,OrBaHlIOlO,Cr'IOfi O"' TeM'neparypbl 3aKa'nKI'I

M coaep)KaHHfi y'rrlepo"4,a (o6paeuu 
-pae'rrleporra 

4,51- 
X6,oX55 ,u.c):

- H " '  * * - R C i  1 ,  1 ' - . C : 1 , 0 5 % ;  2 ,  2 ' - C :

-o,szok: Bi i * c*o,oso/o; 4, 4' - C;o.+s%; 5 - C*0,200k.

Pnc. 3. 3asficuMocrl xoeprlurunuoii cI4JIbl qeMeuTli-

ponaunoro croq or r,ry6uun ut":1l11::- tl1 ocraroq-

HOro aycre,Hrlra n'ocrle. -3al{aJIKi'r 
o6pasqon 4,5X6'0x

- - -  npu  880 ' ;  - - . - np f  780 " '
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25 i iB,raqHr.ie pe)r{aMoB xilr\,Il,iKo-repunuecxofi o6pa6orxu 4era"refi 6ypoetrx 4o,uor

B,nlu,xigf{e ifelp[{,e]Bir.ilHr,I H,a fiolKa.3arHf.Ifl fi]oDtpIIlH'T1I{,M,effpja A,Tq ,rneMretHTolBiaiH-

lbrX Tl€lPrl{,OrO,6pa:6ro'ralut-tgtx .JIa1il 3,a,M'eTiHro, acJlu4 rHX ox,'Lai}K,.4aTb 'IripiH 3,aiKa,,'I,Ke c
lai3,Jllr.i,T-r'Hroii,ciKiolProcrTbro, T0 ecrb B rp,a,Sllxblx Qpiefirax (lMialcrrro,,BoAa). B rprel3f"rrb-
'i'aTe llaKIIX yC,{rOlBli{I4 iOX,IIrS}K,[,r€i]IlI4f nBBpiAtO,CTb qeiM,eHTlHipOiB.OlHlHrOiltO \C,JI|OjE IOIAI-I-
:iaiKOEa, HIO'TB,elpAOiCTb rCjepXII,eBllilHbI B:a 'Cq,elT rpra3lHloft 'OiXn,a,X,AarIOIIleft rCilrOrOO,6-
riorclTlH rqpleiAbl r?I3rM,e1H,fle'T,Crfl. 3ro nrptu,nroAll,IIT rK j3r&lHillrlKrdHlurc 'rBiep,Atorc,Tll,i rce;pAr{,e'Bru-
j{bI Ae.T1a,Jlieii, rOX,tlralxiKelHlHblx 18 iMaiCiJI,e, rC,IleAOrBalTie,'IbiHO, rK SaHlHDKrelH{itrc

KOSpqIlTI{BHOfi CH!'Ibi UeMeHTO-

BaHHbrx AeraJleft (clt. pHc. 1,
KpHBbIe I  u  2) .  l lpanAa,  nsue-
HeHLre IIoKa3aHiiil KogpI],HTI{NIer-
pa cocTaB,riffeT Bcefo l-2 ua,
oAHaKO 3TI4M B,rILiflHLIeM [peHe-
6perarr  He,Tb3tr .  TeM 6oi iee.  qro

OHO He HaMHOTO OT,'II'iqaeTC.fl 01'

BJIHflHII'L TAKHX OCHOBHbIX IIA-

paMerpoB  cd ' I o t ,  KaK  f ,Ty614Ha ,

OCTATOIIHbI'I AYCT.E}iI]T A TBCP-

r ,ocrb (pnc. 4,  ra6n. 2).  Cre-
IeHb 3aKa,' I I lBaeMOcrI ' I  _cepi iqe-
BIIHbI HMeeT T'aKN{e OOJIL'ilOO

trpaKTHrrecKoe sIIarleHne IIpII

tsbr6ope yqacrKa ,I I ,eTaJIH, Ha K0-

TOpOM H3Mepflercf l  Ko3pIl I .1THB"
Hafl cwJra.

!, ,rn opraHn3arryrul MaccoBo-
ro. KoI{TpOAff KaqecTBa xHivIHKo-

50

R.l
60l-r

l F s o
l d

5rl- *.:
I *

ool 20

rol n

repMr4r{ecKoir o6paSorNI4 Aerar' letl sepposoHaoBblM Ko3pIII ' ITI{MerpOM HeAO'
JTaTOqHO 3HaTb 3aKOHOMepHOCTLI n3MeHeHLIt l  KO3pUI.{Ti4BHOfr CH, ' IbI  B 3aB} ' , lCH-

..,rocTri or pelKI{MoB repMoo6pa6orxn n OfoBapI.IBaeMbIe cBOfIcrBa. Heo6xo-

0 q65 /,3 195
ln g 6 u ua u,eneu n u poda nna?Q croe, rrn

Puc. 4. 3asxcrlldocm xoeptlur,ua'uofi cIrJIbI Lr
TBepAOCTIi Or r,ry6nulr qeMeHTI.{poBaTIHOrOC,lOq

narr Ao"'rora AHaMerpoM 295 nn:
O - : a x a " r x a  n p r  7 8 0 ' ;  A - n p x  8 8 0 ' ;  I  u  2 - x o t p -

t { r ruBHar  c { ra i  3  H . { -TBepAocrb ,

T  a 6 n u u a  2

Brz4 o6pa6orxr Tnepnocrr'
RC

Koepuurun-
Hafi cvfla,

orH. eA.

f l

t 1

- i

-llononnurentuufi rr,rcoi<nii ornycx gera,reft c coAep)KaHI{eNI yf-
repoAa (n o/s| na noBepxHocrl'l qeMeHrl'tpoBallHofo cllo.a:

0 , 6 - 0 , 7 .  .
0 , 8 - i , 0

3axa,rNa 4eralerl c co,qep.>Kalr4eM yr,riepoAa 0,8-1,0 0/6:
.Ha Me,'IKO3epHllerbIIl MapreIlcI'IT . . ., .
Ha xpynHonront.Iarbtfi l\{apreHcur c 6o,'Ibulllr{I'I BK,']!oqe-
HHffMI4 aycTeHura .

Hnsxuit ornycx .aeranel?:
6ee oinycxa
ornvcx rp l l  150'
f f i j ' ; ; ; ; ; i o o '  . .  " . . . : . : : .

D/  -OU

58-61

58-61

lrb-Dy

62-63
58-61
56-58

42-46
42-47

42-47

38-45

46-49
44-47
40:42

AHMO er{e Bbr6paTb TaKori yqacToK AeTar'rr. I ,  Ha KOTOpOM O6ecileqnBaeTcs ra-

panrr{poBauHbut paspbrB Me}KAy MHHrIMa,rrrJHbrMn 3HarIeHHrMIl Ko3pu,HrHBHoii

cHJlbr qeM eHri4p oB aHHbrx rep Moo6pa60rarrHbrx AeTa,reI? I,I M aKCI{N{ a,'lbHbIMI4_-

He{eMeHTnpoBaHHbix TepMoo6pa6oTaHIlbIX. K coxanenfi ]o, TaKoI? ], 'qacToK
H3MepeHHfl He BCerAa MOIKHO OTbICKarb AJItI  BCeX AeraJIel l  H yC,TOBI', IH XI{M11-

Ko-repMr]qecKoil  o6p a6orKLI.
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26 I{. .N1. fanpnr'IIoK, A. B. ,[,aar,rAosaq

Vcra,H,orB;,erg,o, r{To I,'Ig Jlaln .XcJo6a ,Ix,a}vielpic,M 2,6'9-295 'ult. B rc,riryria,e
,rr3lM,epieiHll.rfi $lo3pitlijlrTll4'BtHola 'ClHnbr ,Iro 6'o"rlbllloir 6,ero'niaj1 AoiprolxnKe iII,plH TeMIle-
,palTy]pre ,3,arrda,,'tiKla 760-80ii" .,rre'Bere rroliKl?r ( ,o6,e'cn'evMBatericlE ;!orc'T&'Tlor{lFlb'Iii

liaslf lrn ,Mer)KAy 3,HarqietHrr4flrMlli jlno8rplqM'rlH;Bllloft ,c'I.{,'IbI llerMelH'roBraiHll{blx '(iq1l4'c..5,

np" "u t "  1 ,2 )  u  l reqeMeHrogaHI Ib ;x  (cu .  p l rc .  5 ,  Npt leue _3 ,4)  repmoo6pa6o-

rausnrx AeTar' Iei i .  l lpanee roqKi,t  (  s o6;tacrl l  n0,r lOcbI B gsaqesl ls KOSpIl?l-

l l {BFlof i  cn, ' tbr rIeMeHToBarrHbrx AeranerZ }"cotVT oKaSarircf i  t{eHbir le i let{eMeH-

T O B A I I H b I X .
I{,a rpn'c" 5 lrplfiiH,srTbr ciirelLyloryr.ie 'o,6rogiHar.ireiui{'fl'" a- BelPX,HlIliI gotnycTtnuntli

npeAe,T  Ko3puar r . rBHoi i  c I4 f lL I  AJ I f  [eMel l roBaHHbIx  repr t roo6pa6oTaHHbix  J Ia l l

npr. i  reMfieparype Broport 3aKaJIKI4 770--790"; 6-uwxuuti  npe4e,' l  Kospull-

TI iBHO|I CI{JibI r lpH TeX >Ke vc,IIoBLIf lX, . ITO Afl f l  A; B-HaIlSOiIbruHe SFIarleHHtl

Ko3pqzlrr lBHofi cr.rf lbr HeIIeMeHroBaHHr,Ix repuoo6pa6oraHHL,Ix J1ai l ;  2 H 0' -
Aonycrr ir \{bre r ipeAe,'rbr KO,le6aHilf t  reMneparyplt nropofi  3aKaJiKH 770"-79A";
I - xpuu a n r.{3MeHeHiifl Han6o,'rburux npeAe,Tbr.iblx BHarIeHIlri l;oepqnrireuoi.i

E3g
Te a n epam gpa saKd./tK u,

Plrc. 5. llo,noclt enaqenuft noep{nurluoii cu,'rbl rleMeur}rpo,Bar{Hblx H He,ueMe}{Tr.I-
poBaHHblx gera.reii.

cHJrbr Lera,rrefi c r,ry6nHoil c.ror, KoHrleHTpaUaeii yr"repoAa a TBepA,ocTbro
cepArleBllHbr B SaAaHHbrx npeAe,'rax; Z-]{puBatt r. i3MeHeFrr,is FraaMeHbrnr.rK
lpeAe,'rbHbrx sFraqeHnri Ko3prlnri{BHoft cri,'rbr rrpr.r rex x{e yc,lroBuflx, rrro ta
A.rrfl KpHBof{ 1; ,3- BepxHr.ie 3HaqeHrzs Ko3pqurriBHofi crlnlr replroo6pa6o-
TaHnbrx r{eueMerrroBaHHbIX qera.uelt; 4 - vw>t<uue gHar{eHnfl xoapuuruenofi
crl r 'r br rep Moo6p a 6ora H HL,rx He{eMeHToB a g H brx Aer a,l efi .

-{nn 6,O,f ee |,'I,yr6'OIKOFO '&tHtAJlM3'3, vieJ'l,alTrer'IbiHlo y,CTialHrOiBlI4Tb ,Hre TtO,JIblKrO 6pa-
,KoBl0rqlllblre npe,Are,,rlbI 'B ,lltHirreip,B.a,,rle Atorxiyc,TlllMbix, rc,onJralcHio 'T,exHorJlolflHlH, ,Ir,iorJI€-
6am'ufr, T'eM,n,eipa'ryrp (77,0-79A"), ]rro H nocrMror,prerb, KaiK ragrn,ernrsnlacr 6li
3lH,aqrerHrl{,q lKolSrpulH'TlHlBIHioIl ,c[.I,}]bI "[,,']rfi lAeTa,'Ireft rc ,n'oipnra,,'ib[{tlM 'c,ryjore,M lu lnoiii"
UeHTpaUmefi c rH3v€rHe'Hllr 'eNl T€-M'f i 'erP.2Typ rc'Bepx JoIiJrc' |pi .1r1461x.: 'Ha,{eHIaft,  L{To ts
p,e,a,,'IblHbIX yC'rI,oB'I4qx lHie lHrciKjlloqiefrio. rHa lpll4rc. 15 il,Oic'Tp,oleI{bl nOi,II,OicbI rftlprQfie,rlh'
,tttlx ,g,itta,q'elnuir lcoralpr4ririillBtHrori ,cut,rIbr Telp,Moroi6rpraid'orratg[IbIX tHloqerMtelI{rTloiBatHiHbr)i
ill qie,MelHITlolBarHlHbIX ,,{,,errar,'lreil lc 'f,,'Iry6ll4lHlot2 iIeM,eiHTaiql4ll{, rKolHq,eHir{praEfi]efi ]y,f,'Ie-
proEa tLi tTlBelplA|o,cTbro ,crepLqierBtllttrrbi ,B 3,aiAaHHbIX lltpr84g1,3'.

B ,c,6,'ialcilr flroo'I,ocbl 4 ;rueeil,I H'a{lts},Irclxu.Ifi nip'orl'etgir rco,Ern'aAenfiig p,egy,Tb'T]a-
,TOIB iHlelpia3rpyLIxarIoLilleno KCiHTT(p,O,1rfl c AralHiHbIMLH lMe,Ta,JL,,IorLprai$Uue'CWOrnO aiHab'Ill.I-
:a. ! , ,rn .rrzrr . [ ,oJr,or tpra3Me.po]r 243-295 ,uu .t i rbr Ao6r] i , t tHCb c'o,Bi la.XeHlurr
p'e3.Vr'Iir'ra'TlOB: fIO iMlErKp,o,ClrlplnK"Vrpre i00%, 'IIro iTBerpipOlCirig tn1orBrelp:xgiOiClg gg,'5eio

fl,cepAqeBlitiglr 9'5%, no f/'rv6lalHre cr'r,otfl 9'5,'4alo. B rex rcr'I,yr{3flx,,K,ofA? lpresy,Jlb-
falbi He cO,lJiLaAaJIi.l, ,paiCXOrlKAeI{i4,F 'H,e 'IIlp,8BbiUIa,J]rI4 |IrO iI1,'I\nOrHiHe C,lIrC,fl
i-0,'25 .r,!..44, Trto rrEerp{Aorcrru 'i{€M€lHTrrrlpo,BaiHrr{,oro cn,o's 1,1,5 ,RC H ciep,AlrrerEllrHbl
+-2,5 RC. flpru ,3tH'a'uetHtnflx InotSrprilu'lurBil'lo'rt LcrI{r,br Bbir;rrre Vcira,Hto,B,rrergnrlx (,od-
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3$$exr 6nileoctl s o6r4orxax napaMerpfiqecxr.ix AarrtriKoB

:ra':Tb if,) fu,ela,,'Iti4 r4itrte,!o'T 3a'BbtrlurerHil-ibi;1 ic,rt'o,ft IH.rrrll 3,&,BbrriIletHH,y]o rBepA,o'ctrb
II]OlBrepXiHrOrClTt]I 33. rC,Ii'eT 3aiHlI4iX{,gHMg rTre,l{inlqpaTy,pL{ lHiH3rXiOfro i6,11iryrCrK2 lllJi'H r3rajBbl"
iuelfiHrylo TrBelpAOicTb /cletprA,EaBr.Hrlrrbr B AeT,aJrrx lll3 ',rrJr,aiB,orK [r0'Bbru]erH{Hori tnrpoxa-
. ' l ,H,Bae-UO'CT'H.

iB ot6'rrarcln E Bafttuix,etgu rlBr€rpAorcrb rlro,BielpxHiorcTllt ueMre,H{T]apiotBaHHio'lo
c,'Io,g, 'rJr,y6rfllHia u,let}'{eHTiaqfllll lu TrB,Qjpl.4Qrf,f! {celpAlleiB'I41Hb]. H'ct,rffit :Ha6r'I'rcIraloT,c,rl
OTK"rl 'OIIreH14fl  OT .TeMI]epa tIP'HOrO pe)KI. ' l ' \ {a, T'O IH,e lHCrK,rTlCUeHa 'BO3]lOXrHO,CTIr

ncrraAa.H't] f l ,B rI j{rc,{o fo,f , ,rr-r,bix aeTaJrefi  c 3arBbiIIreHtt{rbtrM ue,IIerHT,LipoBatH;HLIM
c,{o,g}I (,oi6naicrr f) n,prn yLc,riroBi.Illl s&HjI,I)K,erHlrf reiMrn,e,pa,Typ BaiKaJIrK[{, a fi1pl{,fix
3arBjbrutrrelHlalK - Aerar,eri rc BaiHlu)KelHlHt0rfi {r(clHlrlLeiHjrlp,aqHerl }/lnJie{p,oAa t(to'5"r,arcri-,
E) tnnn 3,arB,brrulretHtnbr,M {cioAerp)Kalurr4eiM avcreuu,la (or6,nacrb X)

llpo ro.6uucrrar? Aonor s ui-
3aBO,A

llocrynulna iB lp,elAar,qrr.irc
18 nnnalpn 1971 r .

,rlrtrlTE,PATV'PA

J . , M o r p , o s , o B a  B .  M . ,  , M u x e e ' s  - & 1 . 8 . ,  3 a x a . p , o r a  l .  F I .  n  r l l o M i o i p q e -
e a ,I1. rB. ,/le6'exro'c,ilornprfi, 119,66, Ns 5, 77.

2 .  M ' o p , o e , o n a  t B .  M . ,  M m x e , e l n  M .  H . ,  C y ' p u , n  f .  r B .  r . i  f l  , o i l r o p q e -
e a ,rl. B. fleQ'exro,cxonu,g, 1969, Ne 1, 29.

vIK 620.179.1.1

SO$EKT EJI !43OCTH B O61T{OTKAX I IAPAMETPHqECKHX
AATq [4 KOB BI4XPEBbIX TOKOB

14. II. ITaputun

,Pacolrorlpen'lt 3arKoH,oMelpHlocTLII 1.l3,MeH€HMq .BHrociHrMof,o aiKr[{BrHio[-,o ,co]ntpoiTil.{iBjleHuf, cBrI-
3aHiHO,nO C nepetpalclllpefi,e,'I,erHil4erM ]IIo,JIrq B ordlito,txax lna,paMeT,pMrrrEoIOx AaTq].rKorB. fl,,rx lparcue-
La rnror'I]4tleHo a,H,a"rIUTlUqe,OKO,e ,Bbllpa)KreHM,e, y,qflTblBaIoiI,ee inono.,lrHll{'Te,1bd{loie ll{,3MLeiHeHM,e rB,lloLCM-
Morf,o ,arKTlI.IrBrHOtno croqp0Trr4lsrouu.rra, iol6ycno,B,qeHiH,oe ssrfexr,o,lr 16,'lH30,cT,u lB rn,c'rpyxH.oM ilralpa-
rleTrprHqec Ko 14 Aa Tq,!I,Ke.

B 'p,a6orax I1-41. noc,Bfl tqreHrHbIX rpacqery ' l ra,praM'erprneociK]4x .tarq:HK,orB
BHXpeBbrx ToKoB, A,'rfl rrpocToTbr perxeHr.rtr 3a[,aT{v I1o oflpeAeJre]raro BHoca-
\rbrx 'B,eJIrtl,q,LirH, xaiparKT€'p:H3vlol]{HX B3a,aM0.4er?cTrB'ue ,M'e}K,Ay J,a:Tr,{H}rio'\{ iil M,c-
c,{reAlv,eMbtM rol61pa3,qg1l,{, lgra,PtlAY rc ApryrftHMiH AotllryxleHMfltMpl rilrptilIi,flrTrO, qT,O TiOrK,
o6,ogi112,1grru4rl o,6lr,c,riry, rgroqpreA,oTrogreFr iHla orctn rfl1plotEofia tu rH,e'firgptgplarcniplel4e-
,il,fire'TC'fl lB ,Ilrprolqelcroe lKoll]'TproJllf. A,'Ii ro'qelHb TrorHlKiHX ,IIrpDrBrOAOlB ,3ito {A0rIlyIII,e,H[I]e
,{3r0T lHlo6ror,rlbli]y]o llroFlprelmiH,o,c'Tb, a .B {or6II{reM 'c,Ilyqare clip,aBr€"{,IlHlBro d'Iu4llllb Totf-
I,a, lKOrAa ;8,MIII',II1H'TyI,O ,Hi?npif{DK'AHlHrOlCTlI{ M,airiHli{'TlHioro notfi B rOr6.he,ue, r3atHf'TOM
o'6,uiO'f,t<o,ft AaT,qllitKra, lB Jllprorll,erclce jKrolHiTrpror']fl iH,e {fl8},Iel{rflietTrctfl.

O,Agarr'o, rKiarK i6yAer IrrolKS.3ralHro {HtHr)Kre, rH,dllllpfx{r€lHlHio,orb ,Mairr,HlllrrlHrorlro fi,oJI}I
B ,CreqrelH{4'H olorM,olTKiH rIIipiI,I iKrorH'Tploi"Ille iorcTareiTrcf in]orcTro-filHrHroft T,or,rlbllio ,B llip,oxrotll-
iroM LaTqHKe. B [orpy)KHoM iz HaK,'IaAFIOM AaTrrflKaX 3TO IrO,Ie Ii3MeHfleTCfl
jB UInpOKLTX ,qpeAeIax B .33lBlI{rClHiMtOrC'TlH lOiT ,cTreIl,gHrl{ la3MlerHlelHiHrfl E,I,EKlprOM'2,f-
FIll.I'|T,HiOfI {CrB,fl.3lH ,AalT'r{UrKa rC loi6ipla'.3{,OrM, q'TO rlrpl].itBrqAlH',T lK n€lpleip'alcllipreEre,lretHi.ilo
ITr,1.OTrHIOIC'T]I{ 'TlO]I{La iB CleqielHll'iln flplolBrO,r{fl 'O.6rM'OrTlKlIl rH, lK2,K C,/'IleFC'TlBrHle, {K iI43rM,elFlre-
i{Hro aKTT4BHOfO COI]pOrr4BJreHHs, O6ycnoeneHHoro lcp$exrou 6,r irsocrn.
B ,erux rc'Illnr{,3fiX giidcfi'erpfl.IrMelHlra,'IblHbl]e ,tsreJltHrrll?tillbi lHre rcrorBlfi,aAarlor lc ,Bre,r'lHqlLI,Ha-
MlIr a{<TllirBlIlblx ,c0lnlplolTlI4,B,}rr€lH}Ifi, tpa,cicqlfiTalHlHrblx II,o ,c]iiqeclTB,y]olll,eli ,MreToAuar]{e.
flrotrrplerl]IlHrorc'TlH fllpll{ 3TrO,M, KalK ]IIlOlKa3bIiBa'e'T OrIIblT, HlHrorfi[a AOtCTiAtalOT 50-


