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t eo'rlorHlo i{ nerporDaQaio rasp*rlectofi cepttir ri3vqaJn MHcr:re scc,:e;roBare;ri ! l_.31.  , l tarepaarbr,  'ae {cropi , lx  ocnoBaHa oa6cra,  coopauu Ha Kpur,rcxcr*  leolor i rqeci :o l iIpeKTl iKe l l9tJ4 r  i  u o6patol_alor  s onl t r . {ecroi l  , ra6oparopHri  xa6e;pu . tHro. , iorrrH,  ura-xr_xoli l l p-tTltirvtirrfi ieo,' loii in MiPH. nor*ru.ar', i6,-"o*rou"bix nopor r{3yqa;Ttr KaK cJ,.,ro-crof f?e' lbt { r : Ie JH?oioruqecKne e. l I {HH*lr : '  ,pou.ni r r i  gf . - , I ; ; ; i " . r i  
'Tudooi ,  

necr i ; iHrr i i l{8. rtepeaa;roaaJ, a.:esD.x'rbr i_T.-i.upril;;;,"8. ii;.rr;;;;;;il p;ry."brarbr ro.lox(errri ta reop€rxqecxofi  ;r , iurbepegtrqH ., [ fpl{ '  ?anpe;6'tg,g$ r. l .
oolexr H3vqeHHR - noporbt BepxHeraBpavecxofi  cBurbr raepuuecxorl cepurr fopnoroIipur'ra, npe-tcrar;'leHHble o6;to^voqxo-r.:xsxciuu $;rnuren, oo.loiro.ri{b{e no'ro.r,bi BepxHe-?aBollqecxotf csHrli Bo Bce.{ H3yqeHHbIx pa3-pesax iacrar;rqmr 5-_30}l or odqe;l MoruHC-crH cBHrbI n o6pasymr rot iKHe npocxo' ( l-40 cv), xopolrro Bbr-repriaHHbre no npocrr{-

Paf i l l i o ,  cpe{H i ; - r {HHtTt jX  u6pa:onann i t .  
'  -F  - - -  v - { ! r : ,

HaHoo;tee 
":T::ti^t^"3:1 $-ruuesoro pHrMa a pafione - rpefKolrroHeHrHas nat{K3,B ocHoBaHHH KtlroDol'I :a.[crarcT necr{aHHXI{, nepexo.qffl l].He B aJ€Bpo;'tHTbt, 3ABepiuaercflpHTM aprHtilHTaild' Pexe BcrpeqarcTc,q AB:/KoMnoHeHTHbre pHTnrJ. B Koropbrx ilecqaHlfiHoTcyrcrB-YIoT; eue pexe sa6,ttoAalH rierbtpexKoMrIoHeHTIrbIe pHTMhr, Har{HHanu'ec, ioa-au-i'raMrr. cMeHrexbil, iH necqa.liH*aM' H r. .f,,. cuesa sopor B*]-rprr p;;;;-;;;a"u"or[r-paf l ,  HO He pe3Kaf i .

f  p a ee'1 HTbI TeMHble,  TeMHo-cepble,  no.qr ' - r {ep'b le.  o6pasvror npocJop \ {our i iocrbiol0-40 cu. Hs.roy Hepoeuuri, rp1,6o.aepHucrufi. 
-Kpfi;;;r;;;;' Jpuuu..ruroBan crpvK-rvDa xoporuo pa3.'rur{HMa H s odnaxesrn rr s o6pi3uai , ltr ip"r;;;"6" crado c.TaHueBa-Taf ileqerroc'touqata'{ A9 6ecnopn4oquoft. MaxpocronHqecKH pa3..iHttH}rbJ o6,,iorrxu r.,,IaB-Hofi SpaxuHH pa3vepou 2-15 lr t i ,  cpei lr  xoropux Bn.[Hbr qacr]rulr yfJgcroro Beu{ecrBaH I 'J} IHHCTbi , \  NOPU.I , .

f lpu vnxpocxonttqecxolt H3yqeHt'rut a o6iror,lot{Hori nacce ycraHoB.reriu o6,,ioraKri nopor,

il,Ti:o T T " Jo "T,?,'ff i " :T ffi ,:H?:T ffi "",0;lLTi"l,"j; 
c p e: u' ; 6 * ; ; ;;^ j:' y::u : l u x s a p -

,' no por br a$4 v: xi u oro' o6,r sx a, Ir".o u n nKH p a3 n',r" jit :$;t":i;"|;: T"T|;r$#nilttlBe.THNKll, .lLoJlo$!HTbI' aprH-T-'IHTbI, pa:;rnvuue c,'raHubi, xL,reaxcrar*' *uupunro,, yr.-IHcroe.BeurecrBo I rp' o6.'ovxH nopoA cocraBrflror 60-zso.io 
"A;;;;;;Ji 

*ru..*. o6roux* Mii-HepatoB' cocraB.lflIolulle 30-400/; o6;iovoquofi 
"rca", 

npe,xcraExeHbr KBap.,ev, Ksrb*i{-ToM' pyAHbIM MHHepaJoM' nJIarHoKJIa3aMH' KaJIIIeBHM noreBHM ulnarotr,  trycKoBlrrort.  Cpe-jlH ocrarKoq cKe-reron 6ecno:Bol{oqrrbrx opranH3Moe oonapyxe"" 
-ii_'3lai-'rr"",*; 

;;;-Hox4efi, paKoBHHbr eopavnHu$ep, oo,iouxn-- t;il; 6paxxonog, eAr{HHr{HHe o6;rovxgrocrefr pu6.
UeueHrauux od,rol,txoB c,,Ioj*ilren, npeo6,ra,ilaer u*."a,rruu*R BJ.aB..tHB auiln, coorHotue_Hltfl MeXAy o6,r0vxaufi HHKOpnOpatlHoHHbre C nOATITIHeHH6IM pa3BHTHeM .,OpoBOrO Ue]teH-
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ra. H3peIRa BcTpeqaeTcs UeMeHT conpHKOcHoBeHHg' nepexo,{sll lHfi B UeMeHT BbInOJtHgHnd

rr^.,^rta -.,,-"..^-r'^n6n,.zTHr*fi rngHllcro-,uTnHcrblfi. Dgxle H3BgcrKoBnil- OcrarKH oD-
I d .  r r J y l A n s  v v . r !

nop. UeMeHr rtuH;c;l""poo""tHufi, iruuallo -l1r1-"11i.' 9::t..::t:"::::::i"o:Jitif,:P-iri#;,ilIJlo'#':'&;ilfi8-;r;l';;;;*i di;:!1'* .yr.::1"^^1Ty.:::.:'-j3;*:.i:
; ; j - ;p; r" f i  .oxpu"noirn.  I lopogu orHecenbr K rpayBaKKoBbIM rpaBer lnraM. HepaBHoMep-

11g-, HH-orAa ue.nxoaepHHcTbtM, rrpeHMyuIecTBeHHO C UeMeHTOM Bl'aBJIHBaHnq'

l lecqaHHKn 6yporaro-xe. ' l iue Ha BblBerpenofr  noaepxuocrH'  cepble Ha cBexel i l

cKoJre, o6pasyror npocJron Hon{Hocrbro 2-30 cr*. Ha KDYTIIx ure6esucrux cK.roHax Hx BbI-

xogH o6pa3yrcT HH3KEe rpHBKH, -xopoluo 
Bblpa;fieHnile n peaueQe. Ilopogbl oqeHb Kpe[KHe,

pacKaJrbrBaota" 
", 

- 
nrntdo*". Maxporexcrypa cla6o cJlaHueBaral, c.nofiuatal (craHueea'

Tocrb coBnaAaer'* *on"arocruro).'Vcrauoi;reHo. HecxonbKo pa3HoBHAHocrefi c'toliuarocrg;

fopg3ogTanbHaf l  ( fucnopngoquaf l ,  rpalaqnonHan) '  KOCat (uAl txue cepxu) '  KoHBoJIIoTHaR'

pel*re cJtox(eHrre 6ecnopnaocHoe. B o6HaxeuHn u o6pasuax xopouo pa3JlHqHva ncaMMH'

ToBas crpyKTypa. flecqbnnri' H3 pa3{!Ix o6pasuoe.urtrenr y3KHe HHTepBanbl rJaBHbIx Qpax-

UHfr s Iu.nnSax: MenKo3epHllcTble 0,05-0,0'8 n 0,1-0,2 r'rr-l; cpeAH$epHHcTLIe-0'27-0,4;

KpynHBepHHcTbre 0,5-1,0-1,5 MM. OrueqeHa ̂ pe3Ko HepaBHSMepHo3epH'cTaf l  Pa3HocTb'

o6ao*xu'xotopof t  nonaAaloT B HHTepBanH: 0,05-0,1 H 
-0,4-1,6 

MM Hi l l l  0 '03-0 '06 H

0,3-0,8 uu.
d rcppHreuHofi Macce o6napyxeHu o6;:ot' lxl.t MHHeparoB, nopoA, H3pe'l 'Ka cKereroB

6ecnoseoHo. inux opraHH3MoB. Cpeau o6louxog MHHepatoB rraBHHe KoMnoBeHTbl KBapql

c.O,(epxiagge KoTOporO'BCerAa 6olee 30010, s nO.neSoft unaT. ts He6onb[IHX XonHqeCTBaX

tgo S%) ecrpeueirbt  KanbIIHr,  6HorHT, MycKoBHT, eAHHHqHble 3epHa TypMar ' Isna'  aHrHApH-

Ta, rpaHaTa, PYAHbIX MHH€P3; ' IOB.' 'o6.rouxH' 
nopo,l npe.lcTaBr'reHbr KBaprlHTaMI{, MHKpOKBapUH?aMH, xe'Ie3scTblil ' lH KBap-

I IHTaMH, X(€, , I€3HCTbIMH H H3BeCTKOBHCTbIMH necr laHHKaMH, XBapl l -xJIOpHToBHXn' ,  KBapq-Ce- '

.  pHuHToBbtMH, rnHHHcrblMH, necr{aHHcrblMH H areBpHTI lcrbIr{H cr ' l3Hl l3MH, o6rouxaug a$'

fovsnnHr,rx nopoA, Ao.'IoMHTauH, It3BecrHflKaMH, y-ruIHcrblM BeuecrBoM, cpocrKaldH KBapua c

nrarHoK,Ta3oM H KarHeBbrM no,'IeBbtn ulnaroM. 
-Kolfiqecrgo 

o6rolvtKoB nopo]^v6lteaer ot

KDvnHo3eDHHcrbrx necsagrr6oB, rAe oHo AocrHraer 50%, K cpe;,He3epHHcrblM (25) H Me,'IKo'

aii 'u"cr"ir (10-20)- Cpern o6aoil,rxos oecnossoHoqHblx opll^"I-t",oB, BCrp€e€HHbIx roJ'lbxo

B Kp):nHo3epHHcrblx necqaHlrKax H cocraBJlfflolqHx JlHlub oKoi' lo 3olo o6JtoMoeHoft trlaccH,

pas.irivnuu MeJrKHe QoparrrrHnQep', o6louxs 6paxuonog s AP.' 
UaoaHTgpyrouas Macca HMeer KpeMHHcro-rJIHHHcrbt ft unn xap6oHarHo-HHHucrblfi co-

craB. Ilpeo6.rri1aer rreMeHT noponufi H BAaBJII{BaHHn, c xottQopMHbIMI{ HJB HHKopnopa'

uHoHHbrMH coorHolueggflMg Mex(Ay o6,'touxavu. B KpynHo3epHHcrblx necqanllKax ueMeHT

ugrxoo6aouoqsuft c r.rrrrHltcro-xap6oHarHblM 6asHcol'{. MHxporexcryp-a qacro c,ra6oc.lto'

HcTafl, B KOCOC,TOHCTbIX nopolax roHKO- H MHKpoCnoHcTafl. Cocraa o6,ro\rxos KpynH03ep-

Hgcrbrx naa"u""^on ngcrpu*, no,lHMHKToBHl't, cpeAHe3epHHcrblx - 6o.nee o.luoponHblfi, o'nH-

ion o*ror"li, npenuy[lecrBenHo xnapuenutl; ca_Mbte oAno,po,lHble o6.nouxtl B ueJ'IKo3epHHc-

THx pa3HocTrx,  T.  e.  f io uepe Hsr ' re,rbqeHnf l  o6aoMxos 6ucrpo HapacTaeT ux QpaxUHoHH'

DOBaHHe no BeluecTBeHHOM!'  COCTaBV.'*- - -a 
" ' r  a 

"  
p 

"  
n r {  T br  .epre,  61'ponaro-3e.reHoBaro-cepble.  XapaxrepHan .oco6euHoct l

MaKporeKcrJ*pbr - ToHKafl e;lofiqaiocrb H cnoco6uocrl pacKaxblBarbcfl no grolrqarocrH Ha

T9HKHe nrHTorrKH. Hgrtou ruepoxonaruft .u,o 3eMJlHcroro. i lo.q MHKpocxono$ crpyKTVpa

aneBpHTSBaf l  -  Kpy'nHo- HJH Me.[K03epHHcJaf i ._ Cocras o6, tot toqnof i  uaccu olHoponHuft .

; ; ;p ' -  f85-gb?o),  ueuryf txx cnroA (2-10).  B.er tAe BroPocreneHHblx Ko\{noHeHroB (ao

bo/oi orMeqeHbr o6;rouxu no.teBblx ulflaroB, MI{IipoKBapl{HToB (B xpynHo3epflItcrblx pa3Ho-

crni;,. MeJIKHe KoJnoqKH Hn3r(onorflpn3ylouero, BepoflTHo, rrl l lHHcrofo Bellreciea. O6Jouxtt

KBapua vrJroBarbre,  MvcKoBHT npegcraBJien oqenb ToHKHMH (0.01 MM) ueruSftxaun A.nnsof i

0,3 'uu,-6o; l t ruuHcrso H3 K0ropbrx rpy6o OpHeHTHpOBaHo B nrocKocrH HanJacroBaHl j f l -
'  

PacnpeAe,reHHe o6rouo.rHoro MaTepnala no nJIouIaAH MHKpocpe3a o. f , l {opoAHoe: qe'

pe.a)'Iorcq 
'c.loirxH, 

cJrox(ennbre -vrroBarurrri l o6nouKaMn KBapua HJIII o6"totgxavu rJIHHHcTblx

.racr6u, KBapua lt ueuyfixaMH cJrto,nm. Op.neHrHpoBKa nocxelHlrx onpeAe-lter nep-BnqHylo

cJraHueBarocrb nopo.lu.- IIeneHT . ne,lHrosbrfi rruiucrufi H.nu xap6oHarHo-rJrlsxcrufi noPo-

aufi , B tJlHHucro-c-;Ito.u,Hcrblx c,'tofi xax 6asa"IlH lilft '

Cocrae KpynEcr:epHHcrbrx a,'reBpoJlHToB o.[HroMHxroebIfi cJIIoAHcro-xnap_uenuft uJtr4

tgToKnacrnugc*ioii xaapueeurfi, Me,-'IKo3epHncrblx -, 'InToKracrn'{ecxufi xnapuenufi H KBapue'

suft. Texcrypa nopoA cJtofi '{aro-cJlaHueBaraq.

BbiBo.[,bI
-'..1. 

Bo scex noAKtaccax o6aouoqHHx rrryoA-or rpaBeJIHToB Ao aneBpotl{ToB BtJflB'
reHbl qAHH H Te x(e r.rIaBHbIe KoMnoHeHTu o6,'totrloquofi uaccbl, MeHxlorcg -lxlub Hx KoJIIf '

.recrBeHtrHe coorHorlreHnff. 3ro cenAereJlbcrByer o roM, uro: ai xaxAufi pnru ronuu o6-

pa3oBaH ts pe3ynbrare o;lnHorrHono HMnyrbca, AaBluero MvrbeBoe o6raKo, npn ocaxAeHrtE

iroroporo $pariunoHgpoBa.:rn Bce JntroJIorHIrecKHe KoMnoHeHTu purrraa; 6) QpaxuuoltHpoBa-

nne o6; totr tor lHono MarepHana npHBoAHno K KaqecrBeHnbtM I i3MeHeHHflM -  no Mepe H3Me.rTb'

qeHsfl o6roMros 6ucrpo Bo3pacrana ponb KBapt{a (yxe o. cpe.[H$epHucrblx nec_qaHHxar

ero o6lourul p"a*o npeo6.raaaror Ha.u BceMH ocra;tit luttln). 3ro Morto nponsofiru fipn

A$HHTerpaqsn o6aouKoB KBapqcoAepxaurux nopoA npn I IHTeHcHBHoM neperHpaHHH Hx i la

oAHoM H3 3TanoB TpaHcnoprupoBaHl ls (uanpnuep, B ceJleBbtx noroxax) '
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2. EecnopaAoqHofopH3orrra" tbHar,  Kocan H rpa,rauHol{Haf l  c ; rof tqd.cBHAererIbcrB!'Ior o pasr:HvHsrx cxopocrrx ,.ounr", np,r Koropb,rx 
"iff;1.-;.Jt:;i':,'ix*t

a Harl iq'e HeDaBHoMepHo3eDHHcrurx pasHocr",-,  noiru"p*au., pesxHe f lepenarH 
_a*ono.ror., .3. B xsv-' iexl9_M'pario-i" ip3""jHrbr-HMenr rpayaaxxoebrri .cociaB (.{aHHbre H. B ;, , .-;ffi:f& 

-,.lifl 
J: :i:*t*;*"" t;;-6;; ; ". 

"J# o " *o B M era M op e uve'i u,e n o p o, o oi.**,xfl g,*"a;:;..j,??'kffi r*Tfi takru-fuiu.".,":"pf i#ffi lrllii,KopoTKoM nyTH nepegoca.  
- - - - - - - - '  vv "u 'Yrn !  

"  )T  oo  oTHocHTt . tc l to

",lHTEPATypA
l '  J I o f  BHHeHKo  H .  B .  n  t p , l l t Te rpo rpasn r  raBpHqecKo f i  cepnux o e ,  l g 6 l .
2'  My p a roa M- B./ iKpaT{Hli  ouepr reo";ror 'qecKoro crpoeHrrf i
^  - -  M. :  focreorexn:aar ,  I960.
3.Myparoa M.  g .  py-"B"AcrBo no 1,ue6uoi i  reoaornqecxol iHeapa" 1973.

fopHoro Kpur.ra. X:rps-

Kpuucxoro noJyocrpcBa

npaKrr.rKe n Kpuuy. 11.
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