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Pnc. 86. l lpocle i iurne KJtacrepbl ua cerKc Boponoro lr3 y3Jlon, rrN,rcru[lrrx rlajroe ]naqcHuc
rrcpr,r I(xopournc'r 'crpa)ilpsr), rr coo'rlercrBvro[tric uu roHr]lrlypaqllH arol{oB.

prr{ u rra3brBacrcl crrupalrr,rc Eypaeiixa (crrr. puc. 86, a). Bepunusl 'r 'crpaf.qpoB B
'lroii "cronrc" rcxar ua sHurosoii luHxu [ 89].

Orncrrrlr, Kcraru, rrro rroJ'rHat uKoca3Aprrqecxar xoHrlrf)?aurrr ar.ol,tos lrro6-
paxae'rcr Ha ccrKc Bopouoro Knacrcpolrr B BH.qc.qoAeKa3Apa. Taxa.s xoHSulypauur
aroNroB o6,'ra.qacr ebrcoKofi JIoKaJIbHot"I nJ'IorHocrbro H He tBJltcrct SJIcr\{cHToNr KpH-
cra-rl j l l lqccxltx c tpyKTyp. Pauee cqrrraJrocb, qTo oHa xaparilepHa lult Bcex niroTHbrx
ucKprrcraJr-rrulrccKHx yrraKoBoK. OrTHaxo, xax 5tr,ro [oKa3aHo n [155] Ha rrpuMcpc
,'tcnllap.tl-jlxorlcoBcKIIX )KuAKocrct"I It creKo,rr, HKoca3.qpnqecKr{x xourfnryparluii n
IIJIoTHblx cucreNlax oAnHaKoBsIX qacruu He 6lrsacr. I4Mercrcq roJlbKo $parl,rcrrrul
' loi i xondllrrypaurlu (unr., uanJruncp, puc. 85).

9.2.2. O-oxpacxu

Klacrcprt H3 KBaproKTa3ApuqecKHX cHN{frJreKcoB rrpHHuHru{aJIb}{o or.rruqa}or-
cr ol paccMorpeHHbrx Bbrruc afperaroB H3 rerpa3ApoB (puc. 87). lnr xnaproxrasjl-
poB ccrecrBeuuo o6r,eAnHrrbcr [H6o s naprr, o6pa:y.s nonyoKTa:4pr,r, ,ru6o B KBap-
]'crbl, rlpellcTaBtTgs. oKTa3ApbI^ B :rltx cnyqatx clrMrrJreKcr,r o6leguHffoTcr rpaHblo,
rra r.oropoii pacronoxeHo AJTHHHoe pe6po (ruaroHanb oxrasgpa). Paccro.snue vex-
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Puc' 87' Morussl B3auMHoto pacltolloxeHur xopourx r(BaproKTaf4pr.irrccKux xouQlrrypaulrii
aIoNroB Ha cerKe Bopouoro Ant MoAenfi, ucttolnyeuofi Ha plrc. 85. oxparueno 20 o/oyzstos,
lrMelorurrx HafiNreHblree 3HaqeHHr Uepri o (a). cxe,rerrr raHH'rX rC[acrepos (6).
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Vacmu II. Ilpu.totrceuun aemoda. AuopQorpa$ux

Ay ueHTpaN{r{ TaKHX CHMnneKCOB OKa3bIBaeTCq MaIeHbKHltr (Cnrsr cerrcH BopoHoro

xoporxa-r). Ha prac. 87 nonyoxra3Apbl BHAH;I B BfiAe KoporKHX rIaJIoqeK, a oKra3.q-

pbr - KaK MaJIeHbKue llerbrpexqJleHHble Konbua. Blrecre c reM BHAHT'I .quHefiurIe

r,Ierru c AJrHHHbrMr.t cBr3flMH cerrcu Bopouoro. 3ro pe3yJrbrar Molrer noKa3arbct Heo-

xnAaHlrr,rM. llonyvaercx, qro AaJIeKo He Bce AalKe orreHb xopotxlle KBaproKTa3rpbl

o6reAuHqrcrcr B poAHbIe Ant HHX rlonyoKra3Apbt H oxra3Apbl B arolt clyvae o6tc-

AHHcHHe KBaproKrir3ApoB lrpoucxoAl{r rlo rpaHH 6e: AnnHsoro pe6pa. Taxuc xon-

SurypauHn KBaproKra3ApoB MbI Ha3bIBaeM Bonoua3ApaMu, Ha Hux BnepBbIe o6pa-

THJr BHHMaHue B.[I. Bonoruun. Clrexnrre KBaproKTa3ApbI B 3ToM cnyqae orHoctrct

K pa3Hr,rM oKra3ApHqecruu roHourypallHtl!{, HMeIouIltM o6rqyrc rpaHb. Taxoe pac-

rroJroxerrHe oKra3ApoB 3anpeqeHo B KpI{craJIJIe fI{K, o4Haxo Bo3MoxHo s fnY. B

I{cKpr{criL'Inlr.{ecrofi cHcreMe, KaK MoxHo BHAerb, npHcyrcrByror rleprbl. ceoficrscu-

Hsre o6euu uorneiiunM yrIaKoBKaM.

Ha pnc. 88 noxa:aHst npocrcfiurue Kracrepll, Br,IAcJIcHHbIe c nouourtru O-ox-

pacKH, H coorBcrcrByloulue lrv rcoH$nrypalluu aroMoB. B qacrsocrn, BI{AHo, qro

Bonoua3Apbr 6rrealor Asyx pa3Hbrx coproB, Koropble o[peAentrorct pa3nnqHbllu BbI-

6opov KBaproKra3ApoB H3 AByx cMexl{blx oKra3Apon (clr. puc. 88, a, e).

Pllc. 88. llpocrefiurue Knacrepbr Ha cerKe Boponoro u3 y3noB, rlMercrufix Ma,qoe 3HaqeHue N{epLr
O (xopourr.re KBaproKTa3Apr'r), u coor:nercrBylotque urtr xonSuryparrl4u aroMoB.
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9. Ilopn)ox ua cpeduttx .tncuuna6ox

9.2.3. S-oxpacxa

Mepa coneprueHHocru S Ar.[ cprrnrn:rexca lenoHe, BBereHHas e 8.3.2, oKa3a-
nacb qpe3Br,rqafiuo noJre3Hor"r Anr HccneAoBaHvg,4eSexron B Kpr{cranne. B pa6o'rc

!62] oua rpuMcHf,crcfl, rnr a*anr.{3a crpyKrypsl o6pa:qa, orpeJraxcnpoBa}tHoro
nocr'tc ftJ'IacrI{qecKoii geQopN{aulu. MonexyltpHo-AHHaMnrrecKar MollcJrb KprrcraJr-

-ra fI{K, cocrotlqat uz 5324 neHHap.q-AxoHcoBcKux aroMoB, crraqirJ.ra noxBcpra-

JIacL cABI{foBoMy AaBneHHIO C telt, vto6st BO3HuKJIO [JlacTuqecKOc Tcr]eHrre, 3a'I'ct\r

no:nei icrsuc cHHMaJIocb H cucreMa pcnaKcupoBala. l loclc penaKcarrnrr KpHc'farr-

JIIIqeCKat CTpyKrypa BOCCTaHaBJIHBaeTCT, OIHaKO BO3HHKaIOT MrrOXCCrBctrHbre ,lc-

$erru.
Ha pnc. 89 nora:au pc3ynbrar aHaJrrr3a oAHoii raxofi xoH$nrypaquu. Brryrplr

MoAenbHoro xy6a HapucoBaHbr y3nbr ccrrlr Bopouoro (lr cBr3H MelKAy Hlrr.ll), ulrc-
rcrquc nau6o,rsune 3HaqeHu.rr rrlepsr S. Taxuu o6pa:olr, oHr{ coorBercrByror cr.rMn-
rlHIIHaJIbHblt'l xouQurypauHqM, Qopva Koropblx s HaH6off,xreii lrepc orJrHqacrcr or
rfopnr npanHJrbHoro rcrpa3Apa rr KBaproKTaaapa. B AaHHoM cnyqac nlr6parrlr y::rsr,

Ant Koropbrx S> l, l. BuAusr cnequSlrvccKue Knacrepbr, B qacrHocrr{ B BH.qc npfl-
uux :rHunii H JIecrHuII. HaplrconaHubrc Knacrepbr yKa3brBarcT MecroHaxo)KxcHrrc

Puc' 89. Klacreprt Ha cerKe Bopouoro, .{eMoHcrpupyrourue ge$errbr B clpyKTypc KprJcrar'r-rra
(nolenl uz 5324 neHHapA-AxoHcoBcKr{x arouon) rocJre nnacrrrqecxoi 4e$opvarlrru. Brrqe1reurr
y3nbI, coorBercrBylouue caMbtM "Hecoseprueusrrl,r" crllrnruqrzarr,Hr,rM xou$rzrypaqu-au (.!> l.l ),
CM. TCKCT.
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Pt tc .  90 .  KoHr l . i r r l ypaun l r  a rovoB.  coo l l c r -
crnvrcrunc KJIaci cpaN.r !r t  cr-t  Kc l3oporrol o u
Brrle nprr\rbrx luHrrr"r (r.r) rr i lccl l l l tu (6). l ro-
i (a3ar l rb rx  Ha pr rc .  89 .  Yxa:auuuc ' ' c ro l rx r r "

l  peyro;lbHlrKor u pon6ou ot cvt crBYlo [ ts pc-
uclr ic l- l - lK l  trpcj-(ct aBJlru lctbcKr r,r s: laH-
rr()1\1 Kl) l1ct a. i1,rrc.

r ior r rprr ry l t r . rurr i i .  uc cgoi icr tscnnbtx Kpncr lnJry f t {K,  r 'c .  l lcN{orrcrpupyrcr . : tcQcxlsr
n Aauuolr  oSparr lc .

Arra-r r r t  noKal l , rgacr , , t ' ro  K-r ract 'c l tb t  B Brr ; lc  npl t ror i  ( l ra  cal , ro l r  J lcnc I l .o . r rot \ la-
r rarr . rnrnr i r ,  coc ' forr r r l i rn  t r3 ucpc/ lyrotu l txcr  KopolKlx x .qJtut r l rb tx  cBr3cr" t  ccr .x l r  Bo-

llotrot'(.)) co()l 'Bcrcrl lytot'croIIKc'r 'pcvronbtrlrKoB rr3 a't 'ortoB. K"tacrclxr B 8il.: lc -rlcc'l '-
I Iur l  coorgclc lByror  c- fonKir ru porr r6on (p l rc .90) .  Tc r r  lpvruc r rpc l lcraB.r r r ro ' r  coSoi i

I ) i l 3 . r l l l ( l l l l , iC  . l l l c l l oKa l l l l t l ,  BOs t l l l K l l l t tC  l lOC j lC  I L l aCT l l t lCCKo t " t  . lC tpOp l ra t t l r i l  051 ta ' t r l l t .

9.3. O6i lacrtr  c lpYK't  y 'pl lo i i  ueoAuopoArrocru n anroptprrol \r  apr-on e.
Aua,rrrr l  ce-r 'Kn Bopolroro

Paccnrolprrlr. KaK lcloJrb3ollilrnre rrj{co-lolrrrr oKpacKU ccr.lut I3oponorr) B l]a-
t io rc  i  l8 l  I  t t ( )3Bot t l t . ' l r )  l l l l o leN{ ( ) l c rp r t l )oBarb  } laJ lu r l t rc  c ' r l l y t i l yp l t r , rx  } rcoJr ro l )o - i1o-
c'rci i  s alroJlr l ,rrroi i  t fa:c' , ;rcrrrrapA-j lxorrcoBCKrrx rracrl tr l .  Hal"rgcuHr,rc rrcorlrropoj l lo-
c t t l  oSyc : to ts i l c l l l , t  o6ur t l t t . t  I coNrc lp r r r rccKr r \ r r i  r rpnqt i r ra r \ r l  l l  HN, rc ror  rp l t r r r . rcc roc
tl l l r) t tuJIctt t tc. t t l i6: l t t taaclroc, B t l i rc ' i l rocrrr.  B dtoHoHuor'r crtcK'rpc anroprprroi i  r l tatr, l .  t t
, tcrt  t l t t . ' t l to6rtci i  t t t t i i lcr pc(tb u cJrcj l ! ,rotrtcNl pa3j lcnc npu pa6olc c ccr.xoi i  !c_' lorrc
( c N r .  r a K r i c  I  l 9 0 l ) .

9.3.1. Iloie.tn

/], 'ra trrra.rrlta ucltolrbJ()BaJlacb l\ lojtsxyjrrpHo-jlrrHANuiqe cxair NtoilcJrr, 13ar t.c6_,r()-
i l l tt l l lol o apl olla: 500 a[ontos c JIcHHapJ-l{)+.oHcoBcKut\r i lorerrrlHanoNt c napa]\rerl la-
l\ l l l  . l ] l t al)l '() l l i l  (o '- 3,' l  A, 1- =- l l9 K) e xy6c c ncprlo,qtrrrccKrrr\rlr rpaHttrrHrJr1lt
ycr lo t t t t tNl l t  l l l t t l  teNlncparypc 7}  :0 ,2 r r  r rprrBcl lc l rHol i  r r , roruocru p* :0.999.  Mo-
. r tc- , rb no- ' r ) , ( reHa rJ l  r repcoxJra, f f l lc r ruol i  xu.qxocl ' l r  (T* :0,4;  p* :0,818)  r ryrenr  pc-
-rlaKcalIIIII B 'I 'ceeHIIc l 0 000 IraI oB s NPT-aHcau6le (npu nocrornHoii rcNtflcpaTVi)c
Tx : 0,2 rr .qaBneHrrrr P : 0) f loly.urnueecr auopSHoe cocrorHue oKa3brBacrct
!OCTaTOTIHo yCTOI"I t { l tBbI I } t ,  TeH/ICIIUUH K KpIICTa-Inn3aIIHI t  3a BpCMr ?KCIIepuNTCHTa
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Pnc. 9I.  l laprrar Koppe-'rquloHna.q OyHxrtul
g ( r ' )  : r r r  p a 3 J l H q n b t x  ( r a r o a n r x  c o c r o r r r r r i i
JrcHrrap!- l . lxoHcotscKnx rrac'nJu: alroptlruar

Qa:a (a), Nu.qxocrs (d;, qacruLrHo 3aKpltcl.:ul-
.nl{3oBaH Hbr}"r o6pa:cr1 (c).

nc ua6,rro.qarocl. 3ua.lcune xo:$$nuucHra gnsoy:uu, o[peAeJr.rreMoc H3 cpcllHc-
KBa.rparnqHoro cMeu1eHar aroMoB, 6rrlo oueseHo KaK D <2,0.10 7 clr2ic.

flapua-r KoppentuuoHuax $yHrcqux g(r) nolyveuuoii rrcKpr.rcrannuqccroii rrro-
/lcnu rIpHBcAeHa Ha puc. 91, a. Mlt BHAIII\I rHrIHr{Hoe Anr rrpocrbrx cucrcM rroBc,tlc-
IIuc: y3KI'Il"I nepertii nuK Il rlcrKoe Ay6leruoc pacqclJrerrnc BToporo NtaKcnN{yr\,ra.
fina cpanHeHur rrpnBeAeHr,r raKxc fiapHbrc Koppenrunouurre SyHxrrvzr lnfl xrrrlxgii
rfa:sr (anr Hcc xapaKTcpHbr [naBHbre MaKcHMy!{sr) u 4:u MoAcJrH, B Koropor-r npo-
rr3otlrJla KpHcriulnH3aquq. flocre1ts,s. cHTyaIIHt y Hac Bo3HHKna rrpH rrogH)Kcrlrru
rcr!{rrcparyprr NuAxoii $a:u n NVT-ancalt6ne. B 3roM cnyqae coxpaHrercr cpcjl-
Htt n,'IorHocrs xHArofi Qa:lt H HMeerct 6onrruc Bo3Moxrrocreii A,'rrr ABtr)Kcggr at.o-
Ntoe. B pe3ynb'rare aroMbl ycrreBalor o6pa:oaau o6nacru c Kpncrannrrqe cKot-t crp),K-
rypoir. @yttxqn.a g(r) raxofi MoIcJIH llcr{oHcrpupyer AocrarorlHo rrcrKrrc nHKu, xa-
paKrepHbre A.rrr flonuxpHcraJrJrr{ qecxoii crpym.yptr f t]K.

9.3.2. O6,tacmu coseprueunoii u ilecosepruenuoit cmpyKn Jtp
B coorscrcrBuH c H3JIo)KeHHLIM rlo.qxoAoM HccneAoBaHHe ts3alrruHofo pacpo-

,'IloxeHHr cHr\,rnJreKcoB [eloue err6pauuofi $oprrlsr [poBoAHTc.fl nyrervr oKpacKrr y3-
JroB ceroK Bopouoro cornacHo coorBercrByroqefi uepe. lnx Kaxrofo cHM[,rreKca
leroHc BbrrtucJrsrHcb Mcpr,r T, O u S.

Kaprrtua KnacrepoB npw T- u O-orpacrc cerxu Bopouoro rraurcli arrroprpuoir
Qa:u aHaloruqHa noxa:asuoii Ha puc. 85 u coornercrBerrHo puc. 87.

Ha puc. 92 noxa:aHrl cKeJIerbI KnacrepoB n: ualr6olee coBepucHHbrx cur\rn-
rreKcoB fleloHe, onpeAeJr.rreMr,rx c rroMoulblo Mepbr ,S. llpeNge ncero o6parHM BHH-
IlIaHHe Ha cHnbHyIo cKoppenupoBaHHocrb coBeprueHHbrx cHMrrJrrrqHaJrbHbrx xouQu-
rypaqur"r. -f,cuo nu4usr qenbre o6racru, rAe cHMnJreKcu 6olee "coBepr_ncHHr,r". 

flpn
PACCMOTPCHHU TIO OTACNbHOC'rH CAN{bIX COBCPIIICHHbIX TCTPA3IPOB H OKTA3IPOB TC H
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V a c m u I L If p u,t o x e u un u e m o da. Arr,rop $ orp a$ llr

Puc. 92. Cxc,rerlt KJlacrepoB rtpu S-orpacxe cerKrr BopoHor-o avoprluoro apr.orra. l,llHaqa,rrHo
6rt,ro oxparuc]Ho 22,03 o/o y3nos ccr.xn (S < 0,25), rrocrre yAancHH, MeprBbrx KoHqoB oct-anocr>
7,85 o/o vrnos.

Apyfuc pacnpcAeneribr, KaK Mbr BUAeJIlt, 6olec HJrH rlrcHcc paBHOMepHo. Buecrc c
TcM oHH [peA[or]HTaror o6t,eAusrr6cq N{exAy co6ofi.

XapaxrcpHuMu 3JIeMeHTaMH KJlacrepoB rrpn S-orpacxe rBrrrorcr rrerr,rpcx-
(rJteHHr,rc Konbrla n Qopvc pornl6a H TpaflerrHr{. o6a :ru KoJ]brIa coorBercrByror yK_
naAKe AByx xopouHx rerpa3ApoB H AByx xoporuHx KBaproKTa3ApOB, HO npH pa3HoM
HX B3aHMHoM pac[ono)Kenuu (puc. 93). ,rlerxo yBHAerb, r{ro aroMHbre xousurypa_
UHH' COOTBCTCTByIOqne 3TIIM KOnr,qaM, rBJrrroTcr 3JreMeHTaMU nlorHeiiurrx KpHC-
riL'IJIHqeCKHX ynaKoBoK fIlK u fflV. OaHaxo [pt{cyrcrBue raK}rx 3rreMeHroB HHKo-
nu o6pa:olr He o3Haqaer, uro arraop$noe BeulecrBo cocronT lls SparlreHToB KpHc_
TaulnHr{ecKHX crpyl(ryp. 3rn enelrenTbl tBJUItorct cJrHtxKoM MaJIbrMu, nepeMcIxaHbI
c ApyfHNlH H pacflonoxesu 6e: npH3HaKOB rpaHcnsr-IHoHuOfi cuuruerpuu.

Ec,rH s o6parqe npo'3o[rna Kp,crann'3au'r, To ee xoporxo BHAH. c noruo-
rrrbro Hatuefo aHaJrH3a. lra unnrocrpar,lHH Mbr Or(pacHnu s-orpacxofi cerxy BopoHo_
ro uaurefr MoreJrH, n xoropofi npou3o[rna qacrHqHar KprrcrannH3arr4fl @u;. g4).
Ha6nroAaerc.t ilerKat rpaHcn-flIl'oHHa.rr cprMMerpl{r, yKa3brBarorqar Ha HaJrHlrHe KDH-
crarrHqecKoro rApa.
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9- Ilopa-dorc ua cpeduux .vactumqSot

Pnc. 93. 9erupex.ueuHr,re quKrbt, xapaKTepHbre An,a
S-oxpacru cerxu Boponoro, rr orBeqarou.lr.re uN{ I(oH-

Surypauuu arouoa. Klacrepu ua csrxe Boponoro (a):
qepHlre KpyxKfi o6oguaqaror y3Jrr,r cerKr.t, coorBer-
cTByloxllie xopotxlfi{ TeTpa3ApHqecKuM cHMnJleKcatlI

.{e,roue, cBernr,re KpyxKr4 - xopotx}rM KBaproKra3j{-
pur{ecKrlll. Yrc.naAxa c[N{nreKcoB .(eaoue B AaHHbrx
r(nacrcpax (6): xpyNxu - qeHrpr,r aroMoB, Kpecrn-
Kx - ueHTpbr cHMnJreKcoB. Coornercrnytoune KoH-
tpnrypauuu aroN,roB (a): nesar rrpc4crar,r.rer co6or"r
freMeHr crpyKrypbt I-L{K, npanan - o-qeueur fIIY

I4rar, e AorronHcHr{e K [onyqeHHoMy paHee pe3ynbrary o Ha,rrHrJrrH xopourrrx
rerpa3ApoB H KBap',roKTa3rpoB Mo)KHo Ao6asurs cneAyloucc. B:auusoc pacfiono-
)KcHI{e:rux xouSurypaqnii cHJILHo cxoppetrupoBaHHo. OHu crpelrrrc.s o6r,cArlrq.rr,-
cx, o6pazyt, o6racru "conepueHHofi" 

crpyxrypu. Taxuc o6lacrn orHroAb uc rBjrr-
rorct KpucraJIJIuqecKIrMH, xor{ s N{acu'tra6e HecKoJIbKIrx cuMrIJrcKcoB r\{oryT Boc-
rrpoH3BoAHTb 3neMCHTr,r nlorneiiurnx KpHcra-qnHqecKux yrraKoBoK. 3gccr, npucyr-

Puc.94. Cxelerlt KllacrepoB Arx S-orpacru B qacrrrqno 3aKplrcranJrn3oBaHHor\r o6parue. I,lsHa-
qarbHo 6lt,ro oxparueuo 47,3 "/o ytnon (.t < 0,45). B cxereTax ocrajrocb 38.8 o,,o vs,.los.
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Vacmu II. Ifputotrcernn -uemoda. ArrropSorpaQrra

cTByroT TaKXC 3Iet\tcHTbl, He csoHcreeHHbIe KpllcTaJrirHl lecKI' , IM CTplrKTVpal\t .  B LIaCT-

I{ocrtr,  i l t ' rrr lr ,r tcHHbrc KoJIbrIa xopoll l l ix rerpa3ApoB. Bce :ro f ipcntrcrBycr Bo iHIIK-

HOBCITHIO KpIICTa.r l ,r tHr{ccKolo IvroTIIBa }t3 HaulIIX COBepUCHHbIX 3JICI\rCIITOS. fIO}lO-

i\ I-V yKna.{Ka a'roMoB B coBepuel{Hble cHN{n, ' IcKcbI Bo3HHKaeT'TorIbKo s rtc6o-rl lulrx

o6r,cuax. a Nrcx.ly Hr{Mtr c neug6exrrocrbto rlotBJltrorc.a xou$tlrypautrII, .qancK}Ic

ol rrjlc&rrbHux {roprrr, KoTOpbIe I]pellcTaBnt[oT llpol!{cxyTor{Hble O6lacrtt C 
"HcCo-

ncprucunofi 
" crpyx'rYPoii.

9.4. CrpyrcTypHI'Ie N{orIrBbI IIa cerne {e"roue

Y:,qalrn ccrxn !,c,roHe rBJurorcr carurr aroNIbI cttcrerubt, Ilo3roNty lra ircii y.ro5-

rio rr3yqarb csor' icrea, ucnocpc]lcrBcutto orHoctuIIIcct K arotltaM: cso6o,qrturl i o6lclt.

potcHurraJrbHyro 3HcprHro, xapaK'rcpHcrHKu S,rrtxairucro oKpyN(cHtrt arorla tt r.tt.

Huxc r\rbt paccN,rorpHI\l, KaKttM o6parort l\ loXHO oIIpcACnIlTb l l lcpy, XapaKrcptr3)' lo-

uyro 
"coBepucHHocrb oKpy)Kerllr aroNra", Ir c cc IloMoulblo BbtAcil l lTb o6.' lac'rtt

c.r.pyKTypHot'r HeoAnopoAHocrrr B npoc'I 'bIX crclL[ax. lpyroc IrHrcpccIIoc tIcc.'tcJo-

Bar{rrc, Hcno.qb3yruUec CeTKy f{e,rOuc, KOrOpoc Mbl TaKxe o6cyAnla, KacacTce pac-

flpcAcncHIIq rt:6stroquoro cso6oilHoro o6T,cN{a aT'oMoB B )KIIAKocrtx.

9. 4. I . Yt t u o ep ctu't b I ftt e cmpy Rntyp t t u e t t eo d t t op o d t t tt c ttt u 6 rt p o c rrt blx

crneK:l&Y

LI:sccrHo, rrro Mrrorrjc auoptfrrsrc Nrarcprlanbr (clcx,ra, I lo,rlttNlcpbl) t l l ttun:l l-

ror yrlrBcpcalrbHbrc ceoiiclsa B pacccrHnl cBera, Tcpl'toll l tttaMltltc. grtQpanqltlt t lci i-

rporroB (c l r . ,  uanpur ' rep,  [191]  u o6:op t192]) .  OAso t t :  o6rqcHcH]4i i  ero lo tBr lc l r l l t

cBr3brBacrcr c trarnrrncM B TaK?rx BculecrBax Hco.qHopoAHocreii [193]. Xorr ')Kcttc-

ptrMcHTanbHo H3yrracMbrc MaTepHaJrhl rrpc.qcraBlsrcr Co6oii oTHocIlICJIblIo c.'Iox-

ril-tc r\roneKy"rltpIIbIc BeI]IcCTBa, crleUHQHr{ecKIIe cTpyKrypHblc rIcoAHOpoAHocl'll IIpo-

rrBJrrrorcq rr B i lpoc't 'btx cuc'rcMax. Mu yxe tsHrerlI 3To npH HCcJIeAoBalIttIt 1\lorttBotl

B pacno.qoxcHuH coBeprlcHHbIX cLIMrr.rreKcoB ,{e"loue B nJIorrIbIX ctic'rcNIax crlclt lr-

I I C C K I I X  q A C T I I U ,

flpo,lo.'rxrrr',r paccN{orpcHrrc crpyK'lvprrbrx Heoiluopognocrcii n alropQrloii Qarc

ctpcplr.rccxrr-cHr{N{crpurrHbrx aror\roo. fcouerplrr{ccKat I IptrLtt{Ha 1'aKItx }teo.l l lol lo-1-

rrocTcr"r B ucno\I [oHtTHa H 3aKJI]OqaeTCt B HaJIHIII I IT KOHKypHpyrcuIIX N{exaHll3l\ loB,

ynpaBnrroulHx pacnonolr(eHucM aTOMoB B BeIIIccTBe. C oAuOfi cTopollbl, aTolubl cTpc-

N{rTCr o6pa:onau ron$r.rrypaqnH C Hau6O,'Iuueii ,rora:rr,uOii nlorHocTblo, C lpy-

for-I - l1onrKe rr pearrH3oBaTbc{ MHHHMyM 3HeprHH .qIs sceii cHcTeMLI. B Clyvac c$c-

prrqccKilX qacTllq, B qacTHocTH, 3Tu ABe TeHAeHUHI{ BcTynaIoT n xoH$"luxr i tpyt c

Apyrotr{, B pe3ynbraTe qero Bo3HHKaeT HeKoTopat KoMIIpOMHccHat CrpyKrypa. lcir-

crBrrrcJrbHo, B TpexNrcpHoM rrpocrpaHcrse Han6oJlec Bblro,qHoil noKanbHot"t xoHrflt-

rypaUrrer"{ tBJI'eTct npaBIInbHat TeTpa3ApHrlecKa.fl yKnaAKa rIeTbIpex arol\IoB. O.qHa-

KO TaKHr![r yKna.qKaMH HeBO3MOX(HO OIHOpOIHO 3aIIOnHI{Tb BCe npoCTpaHcTBO,

ILlorHeriurne Kptrcrannnr{ecrne ynaKoBKII c$epuuecxrtx qacruu, KaK }l3Bccl '-

Ho, coAcpxaT He ro.ubKo TeTpa3ApbI, Ho tr 6Olee pbIXJIbIe xouSHrypaUHH - oKrafl-
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9.  I Iop+t t )ux  t r i l  Lp td t tL t - \ ' . vu t  t t i tn !aL t )

prt. B c,'r1,.tac l ipilcraJlJla:ru rourlnrypaurrir pr. 'rr/-rlf iprro qcpcrlvrorcfl. Tax r-ticr cl
coBl tecr I ITb. [oKa,qbHblc H r : ro6a:r r ,Hr , re rpcSoeat i r t  B pacr to-r ( )x{u} i i r ;uorroR. IJ  l ie-
KIlncra,q,qrtrlecKor"l Qa:e cultMaercfl ycnoBIIc Ha rpaHcni{IIHOHIlyrc clrNtr,rcrprrro, f lo-
3ror\Iy e Heii, xax o6cyx4anocb paHee, rprcyrcrBycr l loBbr[rcHHar Jo]rr \oporii l lr i
Tcrpa3lplrqecxux xoHoltrypaUnri, a I1x B3afit\rHoe pacnoroxcHlle Nlo/hL'I ri lr rs rltrr,rrr.
t lc\l B NpIlCTal;lC. OAnaro OHu [O-ilpcxlleNry conpoBor{qlaroTcr xopoll lu\f l1 K}]i l})-
'I 'L)KTal:I l l i lLlccKtllull xou(lnl 'ypaqttstrrtt. 3tlt r iBa xapaK'fipl{Ltx Kpucrait, i i l lqccKHx rUil lt
cTpyKrypHbIX 3JIcr'{CI{ToB cTpCl\t.srctl pacnojlsra'rbct B\{ccl'c, O6paryn 06racirr "c,'-

BcprxcHaol"i", Ho ile KpncrarJll lqecxoi'r crp)'Krypbr. f locxo:rlxy 'r ' i l i(oc pacrro,rr()7ric-
H;rc afoNtoB l\{oxer peanu3oBarbct ronbno e ttc6oLtsrurix t"racura6ax, ' lo o}ur rrc ,a-
rlo"rlHtK)T npocrpallcrBo noJ'IHocrbro, a ncpcrrcxarc'fcr o6:ractxuu c 6c,-tcc paJvlr()-
prlo.lcuHoii crpyrrypol"r.

Ortreruu, qro A,rlf l  aroruots c trp)'r irNl lorcHuua:toNi B3atjNroi Ici ie r urur npo I I tr jr)-
pclrrr Nicn(;ly,rloKaJIbr{brM tt r:to6arttrtul\ l IIpH}it lttt loNr yKJIailKl Nro/hcr it ttc 5r,ttr,.' fax, 

e pa6clrc i l  9zl] uccLrc-I{oBanacb clpyKrypa }roncxy.rrr{})tro-, ' lr ir{aru}rrrccxoii rro.lc-
.Ltlt aNtopQrroro KpcMl{ltt. Httraxux Hcoilttol]o;1]rocrcii rrogoSilor-o pojla |aNr rrc \. l i .t-
" ' loct o6ttapyxurl. 1)ro o6r'xcruercfl T'ct\r, qro rrat{6o-qcc et,t l 'oi lrroii . i toxti- 'rr,troii r.ttrr-
(trrr vparllrct"t arot"toB KpcMr{tlt rB-,rtcrcfl paciloJrorKcr{r.lc rrcrbtl lc}; cocc-tcii r.}oKl)\ ' l '
I lcl l ' l l l iulblloro l lTol\ra IloI Tsl'pa')rlptlgccKll l\t l l  )/r.riaN,1It. Ho Taxlflurr xorrrprU YpaIUri-
NI I t  \ to iKl ro 3alo i rHl l tb  Bcc rpocrpancrBo.  Kprrcra l r t t . rccr ia l  pr-urc. fKa A.r r r r i i  r l  o . lnr !
l l3  t lpr tNlcpoB 31'oro.  Eolcc ro|o.  c) 'UIccrBvc f  o i l r ropo.qrra '  HcVlropr !o( lcr r r r i l r |c ' r  i t i t -') j l l trtttccKat ccrKa, .r1nt xtlropoii j locraro,tnLr rorrbKo orrcnb NraJlbrc Bal)rrAtlrrrr vr.rlot]
n i lJ'nrrr cer:cfi [471.

ConcputeHHocrr 6,rnxaiiulcro oKpy:rieuHfl aro\ra. 3ilccn nrr,r orrrrlb rrpuct \,-
rlacNl K pa5orc c caMnMlr aroNIaMrI rr lrx 6"qttNar"rururrr oKpy)KcrrrrcNr. Xapaxrcprntt-
nat't, Slltxat:iucc oxpyNct{}tc aror\{a Moxrro c rroMoulbro pa3Jtrr(rlrbrx rrapauclpoR
l\{l lol 'olpaHHlrxa Bopouoro, oAIIaKo. Nlo)KIto rrcno-ql3oBarb trc caN! NtHot orl)itr i l I lrK. a
ct tNr l l " !cKcl , l  lc lo t tc ,  cBt3 i l l t t tb tc  c  I tcHTpaJIr , l t r , lM aroNtot \ r .  Ornrcr l$ , r .  rn ' ( )  R3Ai lNt( ) -
cl l t3I '  I \ tcx. i ly cl lNlnncKcll i \{ l l  l l  aTol\taNIII  I lco,f i lo3tIaqII i l  B tot\ t  cNtbtc-ftc.. l ro xax. ' l t ,r i i
c t tN t f l - ' t cxc  onpcncntc rc l  t t c rBc l )Ko i  a toNtos .  a  nax . t t . l t j  a toNt  vqacrH\  c  r  npn\ tcF I t r r  l . i
l l lal t larr l  cl tNlI IncKcax (r 'oquoc l tx KoJti l trcc fBo orrpcAcjlrcrcr r l l rc,qoNt I ]cprrrrrr{ . ' l l t r-
I iolo Nt IrororpaHnuKa Boporroro, cl .r .  f lprr,roxicrruc).

B pa6orc [190] 6rr,ro npc]Ino)KcHo I lcno. 'rr,3oBa'r l ,  B KarrccrBc uci lr ,r .  xanAri lc-
pl l3vhJlI Ict" l  dl t tNai iurcc oKpy'KeHtre aroN{a, cpclr iec 3rraqcHrrc wrcltr,r  S clrrn"rcKc(lB.
ts  Noropb lx  y r rac t  Bycr  ra l rHsr i i  a r  ou :

I l ,  - .

3lecr N - qtlcno cHI\{nrreKcoB, oSrqerj ncprurtt iori Kolopbrx ln_'trcrcr _larul,rir
a'roirt; .S1 - Iuepa coBeplxcHHoCTII I. ' l t  l--ro cntvrn:rcxca. Ec:l lr Bcc crr\rrr,rrcKCF,r tr]1il
.qal{HoNl aroN{e tBntrcTcfl IIpaBI|JIbrrbrN.fll Terpa3/xpaMH tIrH KBapToKTa']_1pa\ilr. t.o Bc-
J'IIlqtlHa II1 par;rn Hynrc. Malar Be-rtlrquHa lI' o:naqact uro (toprra 6o,rluruuclea
crrr\rrlJleKcoB. oKpyr(arcurlK aroN{, 6,rrr:xa x { oprtle HarxHX IIpaBnJrIbHbrx $rtryp. Ta-

1 r "' r i s
A '  - * '
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V a c ma I I. IIp u.t o trc e r rufl M e m o da. Arr,ropQorpaQn.r

Puc.95. Cclxa l lc;rouc MoAeJu{ aruoprfHoro aptoHa. oKpauorrrar cor)racHo 3HaqcHrqNl cotscp-
[uuroclrr aroNroB ll ' : oxpaueuo 33'% aroMoe c HarrnyluuuNl cTpyKlypHbrnr oxpyNcrrrrcnr (rr);
3-J %o aTonroe c HarlxyAulul'{ (6).

xulr o6pa:oM, rrcM McHbruc W,rcu coBcp[reHHcii crpyxryprroc oKpyxcrruc JaHHoro
aroMa.

!,.u aua,rtt:a npocrpancrBcHuoro pac[onoxcrrrr aroNroB c pa3J'rHrrrrbr]\r c rpyK-
Typrrbrlr oKpy)r(cHHcM Hcflonb3ycrcr ccrKa Lcronc. 9ro6lr paccNlolpcrb arpclalr,r
lu3 aror!{oB c Hau6o,rcc coBcprxcHHbrM crpyKTypHbrM oxpyxcrrHeM, cncAycl nu6pall
(oxpaclrrr) Ha ccrKc /{clouc roJIbKo rc y3nbr (aroulr), Arrr Koropbrx ec,'ru,lrrrra Iy'
MCTIbtl]C HCKOTOpO|O 3aAaHHOfO 3HarICIilIt. AHa-rrOrHqUO, rITOoLt HCCICIOBaTS O6,ra-
crH car{oii I lccoBcptxcftttoii crpyxrypbr, HaAo orr\rcTr{'rb-r'c aroMbr, Anr Kor'opbrx 3}ra-
rrclthq Ll' vaulollt utttc.

06,racru coBeptueHHoii u rrecoseprueuuoii crpyKrypbt. f lpo4o,rxri Nr ar{a-
nrr3 r\roncKynrprro-AHHaMr.r.recKoii MoAcJ'[r avopoHoro apfoHa, coAcpr(a[tcii 500
aToNroB, rrclonb3ycMoii a npcgsrgyulcM pa3Ae,re . Ha pnc. 95, c u:o6paxcrrbr aror\rbr
(nepunusr ccrrlr !,enoHe BMccre c coeAnHrroullrr{u nx pe6pavlt), 4,rl r ioropr,rx
14/ <0,56. f lpH arou rpaHurrHoM 3HaqeHIrn qncno oKpauuBaeMbrx aroMoB cocraB"r-rr-
cr rpcrb (33 %) Bccx aroMoB clrcreMbr. Taxu*r o6pa:olr Mbr AeMoHcrpHpycN{ afpcr-a-
Tbr aToMoB c Hau6once coBeprucHHbrr\{ cTpyKrypHbrNl oKpvxeslrcrrr. Arra.loftrLrHo, rI l l
pHc. 90, 5 noxa:assr Bep[ruHbr cerru [e:rose c I 'I '> 0,82, Aer'roucrpr{pyrcurrc 33 f. i,
aroluoB c c alvl I'IIu Hc coBcptllcHH bl M crpyKTypHbII\{ o Kpy)l(eII u e N{.

9erxo BuAHI,I HeoAHopoAHocrn rlpocrpaHcrBeHHoro pacronox(eHrrr a.ro1\roB c
pil3HbrNr crpyKTypHbrM oKpyxcHHelr. o6lacru JroKzurH3auHu pa3leneHbr B rrpocrllarJ-
cTBe , HO Hc tBJUIIOTCq LI3OnupOBaHHbIMl{ ocTpoBKaMH, a IIpcAcTaBr-ltIOT co6oii B3ar.t-
N{orpoHuKaroque KJracrepbr. Xapaxrepurrfi pa:uep o6lacrefi o6oux rnnoB Nroxer
6lnr oueseH s 3-5 MexaroMHLIx paccrotHtlii. ro ecrb oKorlo l-2 uv. 3ra se,rr-
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9. Ifopndorc ua cpeduux.vacwnta6ax

rrnHa onpeAerrrer AnHHy Koppenrquu crpyxrypHbrx HeoAHopogHocrei.r s Fraueii
MOAenr{.

flo.qqcpxuelr, rrro Mbr r{MeeM lerro HMeHHo co crpyKrypHbrMu HeorHopoxHoc-
r.gnrH. Ec,rn roBopHTb o rlJlorHocrti B 3TUX o6lactax, To oHa pa3nHqaercr Hc3Haqil-
TcJrbHo, c 3Toii Tor{KH 3peHnr Ha[ra cHcreMa.rrBJrrercr BnoJrHe o4uopoguori. O.quaxo
o6HapyxcHHbrc crpyKTypHbre HeorHopoAHocrrr He cncAyer paccMarprrBarb KaK rco-
NrerpHqecKHfr xa:yc, oHH HMelor raK)Ke n Qu:uuecxoe [poqBireHnc.

{lrnamlrvecxne cnoficrBa. A,r.s AeMoHcrparlun $H:Hvecxoii cyuuocrrr na-
6rroAacruux crpyrTypHbrx HeoAHopoAHocrefi n pa6orax [190, 195] 6rr,ro uccnc.qo-
BaHo AHHaMHrrccKoc noBeAeHHe aroMoB s o6racr.sx coBcpuerrHoii n ueconcpuur-
Hot"I crpyKTyp. C :rofi ueJrbro paccquTbrB€urrrcb rrapu[aJ]bHbrc aBToKoppcnrurrorr-
Hrrc (ryuxqun cKopocru ll ux $ypre-o6pa:rr Anr o6oHX rurroB crpyKrypHblx o6,rac-
rcl"t. Esl,ro noKa3aHo, r{To HMcHHo o6racru HecoBeprileHHoii crpyxrypbr orBcrcrBcuHbr
3a It36blToqHylo flnorHocrb Hn3KoqacrorHbrx xone6asuii. 3ror pc:y,rrrar rrponHBa-
cr cBer Ha [pnpoAy Hl{3xoqacrorHbrx rrHKoB r rfoHoHuou crrcKrpc crcxol] [ 9 ], 1 921.

flel"rcrrnrerbHo, ocHoBlrofi xapaxrepucruKor"I AullaMr.rqccKofo [roBcAcH]rr aror\roR
tBJI.qcTct aBToKoppcntIIHoH[{at $yuxqur cKopocru, ruHpoKo r.rcrroJrb3ycNrar B rco-
pHrr xHAKocrrr:

K ( r t = ( v ( r ) v ( r + r ) ) , N .

Ycpc.4Hcnue o6uqno rrpoBoAnTc.s tlo BccM aroMaM crrcrcMr,r. OAuaxo :ra (ryu-
KUH.s Iuo)KeT 6strs paccvttraHa AJIfl Ka)KIor-o aToMa B orAcJrLHocrH HJIII A,r.q :tro6oro
noAagcau6lt aroMoB. Baxuoe 3HaqeHr.tc:rofi $yuKIrHI{ B rracrHocrH B Toi\r, rrro cc

Qypue-npeo6pa:onaune Aaer cncKrp ntlorHocru xore6arelrHbrx cocroflHrrut f l96l:

Z (a)  = I  Icos(ar)K ( r )c t r  .
f t ' n

PaccqHrannuii 4nr l larucii NIoAcJrH, oH npcrcraBlrcr co6ofi Br,rnyKJr),ro Nl)rJ-
Byro rHltrrrHyro Inq bolsururrcrsa crcxo,rr (0',r. xpuayrc 1 Ha pnc. 96). f"rranuor"t oco-
6cnuocrrro AaHHoro crlcKTpa qBJrflercs AoBoJIbHo {BcrBcr{uoc nJrcr{o Ha Hrr3Kux qa-

crorax, npnMepHo ua 3 nc '. f loAo6ria.s oco6eunocrb na6nroAacrcr raK)Kc rr B r' lpy-

0 , 0 6

0 , 0 5

Plrc. 96. Crrercrp rnorHocru xoleSa- 
0'04

'rc.rrbHtrxcocrornul i4lr3acreK;roBaH- 
O,03

Horo (KprrBar .1) u xpucrannuqecKofo
(2) aprona. f lapuua,rrurre crreKrpbr o,o2

xo,re6ar eluHurx coc roqHl. l i i  paccqHTa-

Hbr J-'rfl o6,racreil HcconeplrcHnori (3) 0'0'l

r{ coBeprueHHoi crpyx'rypsr (4).

0 n c
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V a c' m t' I I. I I pt n o ttt' euun t r e m oda. ArnropQorpatf rr.r

urx pa6orax 1196.  l97 l .3 lo nreqo r rpercraBnrc ' r  co6ol i  u :6srro. rnyro f i . r rorHoct 'b
Ko-frcSarcnbl{t rx cocrotHrti i, "6o:osttuii nrK", . lto ua6.urogacrcr B pcaltbubr\ ' lxcrrc-

prr\{cHTax B crexJrax. B xpttcran,rax raKofo rre 6unac1 q'ro norlBcpl,r{Jilcl.cr rr rur-
rrrrrNrll pacqe'raNul, c[euHaJILHo npoBelcHHbrNru .q.qr KpucraJrJrnqecxoli rfarsr (crr.
Kpr{Byro I Ha rotrt xc pIIcyHKc), rAc rrlteer Nrecro o6r,r.{Hoe "Ie6acncxoe" noec;Icrrrrc
crrcr(.rpa nprr rrrr3Krrx qacToTax.

C'r;l,r-xlvpHr,ti ' t  crr'tr,rcl gToro rI.] lcr;a crauoBrlt 'cfl 6orcc qccrr rrpu paccNro'rl)culrr
fIapUIra-rlb]lbrx cncK'rpoB xole 6arerrHbIX cocTotHHii. C :roii ! lenbro rubr paccrrrr I i l-, i l1
aBroxoppciltuHoHIIL-rc {ryrtxqnu Inr nojlaHcarrr6,reli 33 o% alorr{os B coBcpurcHHoll n
33 o.zo - B rrecoRcpurerrnoM oKpy;'ncHuflx, troKa3aHHbrx rra pilc. 9-5, rr c, ' le-la-rlr . l- 'rr l
rrux rpyprc-ttpco6pa:onaHr{t. BuAHo. qro Hu3Korracro'rHoc i lreqo vBc-qHril iBacrcr rl
lraprlua-rrr, i lor\r cneK'rpc aT'otrtoB rrecoBepucHHor"r crpyr.(Typbr H )/NtcHbrrjacTcr ,l_rrr co-
ncprucnuof i  (cu.  prrc .  96,  xp l lnuc 3 t t  4) .  ?ror  pc:y lsra ' r  t rcr rocpcj tc t  Bcrruo . lc t \ rorr -
cTprrpycT, Lno Hrr3KoqacToTHbrc Mollbl l laxojlrTcr f lpcr{L{yluecTBctrrr() rra aTor\rAX c
rrccotscprucrr r lb lNt  oKpyxcHrrcNr.

BapruponaHuc rrucJra aloNroB B crpyrilypHbrx lpynflax ol l0 .qo 50 9 6 rroxa:a-
-rro. rtro Bo Bccx cnyqatx pe3ynbralbr aua,'roruqlrbr rroKa3aHHoruy.qrr 33 91,. f ipu rronr
"6cllouull"t" nux 6orcc ortrcl 'ruB B cnyqac nrr6opa rucHbruux no4aHcal,r6.rrcii, r ' . c.
r rpn tsbrAc.rr cr rnu a'roMoB c uau6o,rec HccoBCprueH u oil crpy xrypoii.

9.4.2. Pat'npede'tetrue c6o6odtrc?o ofueva e tcudrutctrtu u c,neK:te

flpltrt ltcstnaq KaxjIoMy aroruy (y:ny cc'rxlr lcrouc) o6r,clr cr.o r\rrrororparrrrn-
xa Bopouoro, N{oxHo IIccncAoBaTb Knacrcpbr rr3 y3ron, rrNrcrorqrrx noBbrruc}il loe 3Ha-
ttcttt{c rroii tvtcprt. Taroii rtoj{xoA BbrBoAlrr IIac i la HCcncAoBailHc npo6,rcr,rbl crcK.'to-
Barr t l r .  O; l r raxo cTpyx ' rypHbr i i  acrrcxr ' ] ro fo rB,rcHur r rc  raK r rpoct  r r  5y. lc ' r  r t l rxc

llaccNrol pcrr j lor loJr i lr lrcJrbHo.
Kot l t lc t t t t t t r l  c t r ( )6oj { l tor1)  t lSr ,c l ta tB- ' r rcrcr  O. t r ro i i  r i  r rarrSo, ' lcc \ r r ( ) !pc6nlL. . '1 , -

IIbrx , ' lJtl oSr,rcttcttttr noABII)Kuoclrr B xrrrrKoc'rrtx t l rBcpAr,rx itrrroltrfnr,rr rc.rri- l\.
CotLlacrro cl"r, I lcpcxoil )KIrAKocrn B c'rcKJro nporrcxo.lrl l  nprr yNrcHbnrcnurr cpcllrrclo
cso5or'lHolo o6bcrua cl{crcMbr nn;,Ke HeKoroporo Kprrr}rqccKoro 3Hartcnrrr. Pargrrsarr
') ' ly II.ttcto, Koxcu tr lpecr [198] npclno-qoxrr, 'r]r, qro repcxoA j.r{riAKoc'r'rr-crcK-'rr)

nNIccl ncpNonrqrrourruii xapariT'cp: ruaxpocKolutrtccKar nollBr.t; i(Hoclb B /Kl.lKocnr
I loSHnKacT, K0| j la I ]OtB"r I tCTCt npOIIH3b]BarctUHI- t  BCIO CItCTCT\ry K-r IaCtCl)  U3 At 'oNrOB.

rrN{ c ro ur{x rroBbllrjc HH br li c so6oAHllli o6selr.
Xors 'r 'ra II iIet Ka)Kcrct IIpaBAorIolo5Hol"I. rrNrcrolcr l)a6orbr, e Koropbrx cra-

Brlcfl rro! coruHeHHe caMa KorrucrqHr Koxerra-lpccra [1991. B paSorax [20(f , 201 ]
6u-'to ttponc.qcHo noApo6uoe lrcc,'Ie,qoBaHr{c pacnpe;qene}rnt Nt}rororparrullxou Bo-
poHoro So,rlruoro o6beNta IIa l\tonexynsllHo-IuHaNrnrrccKltx NroAC.r'raX ){irr, lKocrl.
KptrcraJIJIa tt altop$uoro rBepAoro rena neHHapil-AxoHcoBcKHX aroN{oB. Br,r,ro no-
Ka3aHO, tl'IO XapaKTepHCTHKH IrCpKOnHpyrOUIrrx K-rracTcpoB H rroporr{ IpoTeKaHtrfl
oxa3aJrrrcr, rnr Bcex rpex Qa: [paKTtrqecKH oAHHaKoBr,rlrH. Tarol"r pe3)'.rrbrar rrc-
IBycMbIcneHHo IIoKa3blBael rlTo Sa:onrrii nepexoA xHIKocrb - arr,rop(lHoe T c,rro Irc
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9. Ilopadorc rn cpeduux tructttmaSot

cBr3aH flprNro c nepKonrqxefi no o6,racT.sM c [oBbr[reHHbrM cso6ol[brv o6lcrrorr

BOKpyf aToMoB.

!,rr :rofi ueJru rrc[olb3oBaHll MoIe-rrII xHIXoI"r, 3acreKnoBaHuori rt Kpncrax-

nHqecKofi (fUK) Sa:u:reuuapA-AXoHcoBcKHX aroMoB, noJlyqeHHbre McroAorln\rore-

xy,rrpHofi AHHaN{HKH. Kax,4aq MoAerrb coAep)Kana no 500 aroMoB B N{o.qenbHolr xySc

c rlcprroxnr{ecKrrrlrH fpaHHTIHLIMH ycnoBHtMH. fl:rorgocrr Kax,qoro rparonoro cocror-
HHr noArepxnBarracb oAHoii H rol"r )Ke p*: po3: l. 3ro 6rrlo c.qcraHo Anr rofo.
.rro6br rrcKJrroqrrrb ponb pa3rnrtrofi nroruocru. a HccJrcAoBarb ro,'rbKo crpyKryp-

nbrii acrreKr. Kpucrall H )KHAKocrb HMeJrrr olurraKoByro rerulcparypy T* : kTlt.: l.

finr auop$Horo rera V : 0,2. Coorsercrsue luoAeneii yKa3aHHbrM rcpr\{oruHarurr-
rrccKrrlr{ cocTo.rrHrrrM BeulecTBa noATBep)rqlaeTct aHarrH3oM gH$(}yrHoHHoir nojlBlr)h-
Irocrrr aTor!{oB: B KprrcTannc n artaopQuoii Qa:e enQ$y3Hr rrpaKTrrrrecKH orcyrcrBy-

cr. Kporrc roro, paAuarbHbrc $yuxrluu pacnpeAeneHH.s AeN,roHcrpupyror xaparilcp-
rrbrc oco6eHHocrH, rrpHcyrqHc AaHHbil\{ rfa:ar"r. Bcc npunol}rMbrc rurxc trasuuc 6r,r;rr
rro.lyricrrbr ycpcAHcHHerr.r no 75 lre3aBI{CHI\'IbIM MoncKyntpHo-ArrHaNrHqccKril\r KOH-

Q u lypauH-r nr .qnr Ka)Kroro Qaronoro c o crorHur.

tr4vercrcs pa3rrr,rc flo]Ixoilr,r K Korr{qccrBeHHoMy onpcAcncHuro ceo6o:fnor'o

o6bcN{a. B pa6orax 1202,2031, HarrprrMcp, oH BbrqHcJrscrc.rr cJroxubrr{ rrHrcrpHpo-
tsaHucNl c yqeroM Mc)KaloMlroro florerrrl]rana B3aHMoAeitcrsun. [pyroii rro.lxoJ, Ko-

ropbrr"r rrpcrnoxnJru cxle KoxeH rr fpccr [198], ucnonb3ycr B KaqccrBc r\rcpbr cBo-
6o.qrroro o6relra KaxAoro aroMa o6rcu cro MHororpaHrrnKa BopoHoro (:a nuucrolr
oSbcNra carrroro aronra). 3ror noAxor rrNlccr pflA npcnMyurcc'rB, Hc rroc.rrcJucc rr3
r{}rx To, rrro pacqcr MHororpaHHuxon BopoHoro rpc6ycr cyil lccrBcH}ro lrursuc (n

co'rHrr pa:) ruaruuuHoro Bpcr\{cHH, Hc)KcJrH pacqcr o6tcvttoro uIlTerpana.

PacnpcgclcHrrr MrtororpaHHnxoB BopoHoro no o6bcMy AJrr Bccx rpcx (laro-
Bl,rx cocrorHrrr"r HarroMrrHaror pac[pcAcJreH]rc faycca u orrnqarorc;r rorbKo 3Haqc-
rrHtNril , luc[cpcufi (puc. 97). ToT(raxr, LIro xucfiepcHfl, lrrf l, Kpr.rcraJtra [o,ryr111.113au
6orurc, rrcN{ Anr pa3yrroprAo.rcnnoii ar'ropQuoil r}a:rr, col:laHo c pa3Jmrrrrclr rrx
rcr\rI]cpaTyp.

Puc, 97. Pacrrpe;lereHne o6rc-
NloB I{HororpaHHrrKoB BopoHoro
B  ' , r i H J K O C T T T  ( 1 ,  A U C I l C p C r r t
2 ,1 . i  l0 ' r ) ,  Kpr rc ' ra r r l c  f l , lK  (2 ,

: lrrcnepcrrr 1,20. l0-3), u ar 'rop<!-
Hor\r coclorHrlr (3, gucrrepcNr

0 ,96 .10- l ) .  Cpe lHee3HaqeHue y
Bccx pacnpeAelenuii oAuHaKo-
Bo: ,,; : 0,708, nocKonbKy Bce

NtOIer - I f l  I I IU€IOT OI I {HaKOBytO

IUIOTHOCT[,.
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V ac m u I I. Ilpunocreuun uemoda. Artaop$orpa$ur

Ta 5:r u ua 2. Ilepxo.lnquoHHr,te xapaKTepxcrltKu cerxn,{enoue Axt Mo/Ieneil
pa3nnqubrx Qar npu oKpacKe aroMoB no odteruy

ux MHororpaHHuxon Bopoxoro

Moaenr, D V P

I'I]K 0 ,116  r  0 ,038 0,751 + 0,009 0,829 t 0,449

Xlltxocrl 0,122 + 0,260 0,763 a 0,010 0,798 + 0,317

Crexro 0,128 r  0,230 0,744 + 0,005 0,806 + 0,300

|Icpxo,rarlnoHHbrii aHanu3 HaquHacrct c oKpacKH cerKI'I AcnoHc, To ccrb c Bbr-

.i(cxcHrrr rcx y3noB (arouon), Anlr Koropblx o6r,eM MHorofpaHltnxa BopoHofo npe-

Bt,rt ltacr 3aJIaHHOe nopofoBoe 3HaqeHHc. crtaexHlte oKpa[IeHHbIe y3nbl o6bcAuut{-

rorcs B Knac'fcpr,r. l lpexae Bcefo Hac HHTepecyer nopor [epKontIIH]I P,. ,T. c.luHHH-

N{il,rbHarr KoHuer{Tpauut oKpa[eHHr,IX y3noB (arouon), npu roropofi n uogelu o6pa-

3ycrcr rrcpKonupyrculHfi KJIacrCp, a raKxe cooTBercrBylouee eMy rloporoBoc 3Ha-
rrcHuc o6r,cnra MHororpaHltnra Bopouoro - KpumuuecKui o1aett Vr.

lI: ra6.rr. 2 nugtto, r{To rlopor neprontqlru p, Als Bcex MoAenefr B [pcAeJlax

crart{crIIrtccKofo pa36poca no pa3H6IM pcanu3aUHtM oKa3llBaercq oAHIIaKoslntl. ?ro

r\ro)Kc t' yKa3brBaTb Ha cxoAcTBo (oguuaxonyrc npHpoAy) TaKHX KnacrcpoB. ortnlerHlr

n -r'rofi cBr3rr cxoAcrBo ApyrHX rrepKontIIHoHHbIx xapaKTepucrltK trloAe,reii. Hanpu-

Nrcp, Nrorurrocrb flepKonqIIHoHHoro Knacrepa Ha rloporc rlepKontullH P-, onpc4c:ut-

cN,rafl KaK orHoltlcrilrc rrucra y3JIoB ccrKH, rrpuHa.qJlexalllHx K ncpKontuHoHHoruy

r{JracTcpy', K rronHoMy rrHcny oKpaucHHbrx y3noB, AoIIoJIHUTcJIbHo yKa3blBacT Ila cxo-

xcc'r 'b ncpKontquoHIIbIX KJIacTcpOB B pa3HbIX CHCTCMaX.

BlrAlrrroe pa3nHtrHe B BeJrHqHHc KpHTHrrecKoro o6beMa V, (za npeyenarlrr cra-
'r 'rrcrHrrccKort'r pa:6poca) Arq scex rpex Qa: o6rrcnqercr pa3nHqHbrr\{rr AHcncpcHr-
Ntrr paclrpc.lcneHr{ii o6r,crraon MHorofpaHHnxon Bopouoro, T.c. HMeer rIoA co6ol"t rpn-

Briarr,HVro NleTprrrrccKyro [pHrIHHy I{ He cBt3aHo co cTpy}crypofi ncproltl lHoHtlofo

K.rrac'repa. !,cl"rcreurerbHo, rrpl-l rofi xe Aone oKpaueHHbIX MHororpaHHHKoB 6onb-

llrcc 3Ha(rcnuc v,.6y[cr HMerb ra cHcrc]v{a, y noropoii tuHpe pacnpegcncurrc. 3an.rc-
'fHNr rro SloNry rroBoAy, rrTo rrpH rroMorIIH KoNIIIbIoTcpHOT-o MOACnHpOBaHHt JIC|KO IIp11-

fofoBtrTb KBa3HcTarIHOHapHbIC MO.{enH KpHCT€IiIna H XHAKOCTH C OAUHaKOBLIN{ 3Ha-
rrcl{ucrlr 1uc[cpcnii pacflpc.qcneHHr o6]eruoB MHoforpaHHr4KoB Bopouoro, Hanpu-

\rcp, xlrAKocrb H neperperuii xpncrailr vrv HopMiulbHblfr xpucrall H nepcoxnax-

.qcrrnar xu{AKocrb. B srux cnyqaqx coBflagalor He rorlbKo 3HaqeHHt pr, tto tt Vr.

Taxlnr o6pa3oru, Mo)KHo )"rBepxAarb, r{ro rlo xpafiueii vepe $a:onrtfi nepexog xrtrl-

KOCTb-KplrCTanJI He OrrpeAenreTcr notBJIeHHeM [epKontIIHoHHoro KIIacTepa H3

h{oJrcKyJrr, H rlleroulHx H36blTo.{Hbrfr ceo6oAHrrfi o6lertr.

CrreuraHHaq oKpacKa y3JroB H cBr3efr cerxlr .{eloHe. OnucaHurri i Bbrue

crroco6 oKpacKH cerru [eroHe 3aAaer rpocreiimyrc nocraHoBKy rrepKonruHoHHoii

3a.qaqH. OAsaxo Mo)KHo ycJroxHnTb ee, qro6br yqecrb 6oree roHKHe MoMeHTbr B

pac rronoxicHrrrr MoneKyJr c 6onsurulr o6reuol'l MHoforpaHHuxor B opoHoro.
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9. Ilopndorc uu cpeduux .ttcrcurma6ut

flpeNge ncero o6paruM BHlrruaHne Ha ro, r{To cBr3H cerxlr !e.;roHe Hc rB.rrrror-
cr paBHoI-IeHHbIN{It. CpegH feoMerpHqecKrrx coceAefi ccTr KaK 6onee 6,rrr:xrrc, rax u
6o,ree i larertle , Bo3HHKaroulue Ha Kopornoe BpeM.s H He orBeqarcurue $rnrrvecxorry
coce/qcTBy MoneKyn. .{nr ycrpaHeHl.tt BJlHtHH.fl AlHHHbrx csr:cii l\toxfro rrcrrojlr,3o-
BaTb c)teuqwNrc oKpacKy ceTKH fle,roHe. B erov cnyqac oAHoBpeN{eHHo yt11l1OtUU-

rorcr rr o6t,em MHorofpaHHuxon Bopouoro, H,f,JrHHa cns:eli. Hsaqc 3To N{oxHo cOop-
rrynHpoBarb KaK 3aAarry y3[oB Ha pelyuHpoBaHHor"r ccrKc !,c,rone, B Koropor"t y.qanc-
srr rrarr6olce .iInHHHbrc cBr3II.

Oxuaxo Hrr oAHa H3 rrocraHoBoK rIepKo-rItrluoHHbrx 3aAarl Irc no3so,'Irt,ta oSua-
py;i.rirb xaxxc--ru6o xapar{Tcpr{crrrKn fiepxo-irrunoHHoro KJ]acrepa, Koropbrc or-rn-
.rallr 6u ixlrAKocrb oAHoBper\rcHHo rr or alrop{rnoro rBepAoro l 'cJ'ra, H or Kprrct an-[a
fiIK [200].

Taxltttt o6pa:ov, IIepKonflIlrrr rro aroruaNr c 6o,rsuurvr o6lclrolt ]{c rBlrrclcrr
TJIaBI{ot"I crpyKrypHoir npavHHor"r rexyqecrn. flpcgcraelcHue o raKoM KJracrcpc rB-
Jt.acrct, Iro-BHIL{MoMy, cnurxKoM yrrpoulcrrHOii iraplunol"r. lll gnrrxeHtrfl a'l'oMy ilo-
cTaToqHo yrIacTBoBaI'b B KOJ'IIcKTHBHOIU ABH)KCHltU CpaBIIHTeIIHO HC6O,rbtUOfO qtrC-

.r la cBoHX coceAefr, a KaK 3To coBMetuacTct c ,UBHxeHr{eM aroMoB Bo Bccr"r cilcrcruc.
rpc6ycr no n oJr H HTcJr b H br x H cc Jr e.,1onaH n ii.

l lpHec,lcuHbrc pc3ynbrarbr Hc.qucKpcAuTnpylor caMy Kor{rlcrruHro cso6orHo-
ro o6bcMa, xoroprrfi, KoHeqtlo, seo6xoAul.t IIJIT Bo3HHKHoBcHHt MaxpocKonHr.rccxoit
TCKVTICCTH, HO MOXHO 3aKJIIOqLITb,  I ITO TCKyrteCTb He CBt3aHa i lptMO C I IOTB-[CHHCNt

fiepKontullu no aroMaM, nMerouIHM BoKpyf cc6.fl u:6nro.rHsrii ceo6orrusrir o6lclr. C
lpyrofi cropoHbl, ficpcxoA Mexlly xugxoii n rnepAoi'r Sa:avu rtc Mo]t(cr Hc rrMcrb
[cpKontllnol{Hofo xapaKTcpa, TaK KaK [.qaBreHHc HJ]lt c'r'eKnoBarrHc ItpcAcTaBJrrroT
co6oir rr{nrrqrroe.sB,{cHrrL' KpunnnecKorr npnpogrr. OAHaxo An.s 3roro crcrrycr o6pa-
THrb BHHMaHHC rra Apyr[C xapaKrcpr{cTrrKH cTpyKrypbr.

9.5. feolrerpurrecKne acrreKTr,r creKJroBaHrrfl

l lccregoaauuro l lcpcxoAa xuAxoli $a:sr n rBepAoe HeKpr{crannrrqccKoc co-
CTOflHIIe I IOCBt lqCl IO OIpOMHOe KOJII ITICCTBO f  KCIICpLII \ 'eH'raJIbI IbIX I l  TCOpCTI i t lccKl lX

pa6or. Mu orpauuuuNrcr oAHoaroNtHr,rN{rr crcrcMatr{H, rlpccncjlyq ucnb paccruor.pcrb
fcoNlcTptlLlccKylo cTopolry tB.rIcHIlq H .qo[oJ'rHliTelbrro r]oKa3aTb Bo3N{o)riHoc'fH Nrc-
roga Bopolroro-leloue. PaccuarpuBac\{brc pe3yrrbrarbr 6sr,rrr no,ry.1cHbr n cBoc
BpcMfl r pa6orax 1204, 2051, ryc HcnoJ.rb3oBa,qncb ruoneKylrflpHo-AuHaNrHqccxlc
Nr o.qcnll xluKoro, n epeoxnaxAcH Horo rr 3acrcKJroBarJl{oro py 6w wx 120 6 l.

I{:yveHo B3aHMIroc pacflono)KeHr{c c}INrfl.qeKcoa r{e,rouc c 6o.'rrrurr Nr tl pa.]ny-
caMrt onHcauurrx c$ep ("pl'Ix,'rlrc" J'IoKarbHble xoH$urypaquu arolron) r{ c}rNrrr.lrcK-
coe, 6.Jru:rrrx no $opuc K npaBrrnbHr,ru rerpa3rpau (HaH6oJree rlnot'ltbre, "xccr.-

xtre" ItoHSNrypaIIHu). llora:auo, r{ro B xHAKoir {ra:e cyulccrByer nepxo.rlrqr{orrHr,rr"r
Krracrep rr3 pr'rxnbrx clrMrrJrHrIHaJrtHrrx xoHsrrrypaqnli aroMoB H orcyrcrByer ncp-
KOnruHr rro curvrrrJ'reKcartl c Qoplrofi, 6,nn:xofi K npaBr,rnbHoMy TeTpa3Apy. B vo,qe,ru
3acreKnoBaHHofo cocroruNr, Hao6opor, Her rrepKonflurru no pbrxnblM o6lactrlr. Ho
c crb rrepKo-flupyrcruu ii Kn acrep r{3 xe crKr.{K xoH$llrypaqnii.

I  A 1
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Mo,re:rr HopNlanbHoir xIIrKocrII, 6yaerrr o6o:Ha,rarb ee KaK (/), cooraerclrl'er

Tervrfleparype T1:315 K, .rro HecKonbKo BbllIJc rcl\{[cparypbl [raBJ'IcHrIq py5n;1rrr.

Ko:$$uuueur car'ro4uQQy:uu, Har'i,qeHHbIr"t H3 cpe.qHeKBa.qparIIqHoro cr\{etireH}It aro-

vor  D,  -  3 .8.10 5 cr t l :c  l .  N ' loncrs f lepeoxJra]u lcHuoi i  xH. lKocru ( . \ ' ) r rony. icr ra f lpu

reMrcparype f . :203,2K.  Ko:QQlIuHeur carvtogn$$y:n l r  Ant  uL 'e D,-  1,8 10 5

cnrzc l. f l ,rx :acrerJroBaHHofo cocrotHnt (q) T,t= 4,5 I K. 3Ha.{cHuc D,, Hcll: l tepulto

ua.uo (:a BpcM-rr MoneKynqpHo-ArrHaN{HqecKoro 3KcnepnMeHTa ero l 'pyAHo oue urrrr).

3Aecs uu BHoBb pa6oraev c cerxoii Bopouoro. Bsr6op y3noB Ira lroli cerxc.

coorBercrByrourHX cI{MnJIHuHarbHbIM xoHQurypauntl\ ' I c 6oltrunuH paAIIycaNIII

orrHcaHHbrx cscp, Ha:oncu R-orpacroii, aHa,lorut.{Ho ToMy, xar nrt6op y3.rroB c tlo-

MCUlbro N{epbr z Ha3brBaJrH l-oxpacxoil.

Ha pnc. 98 npnnc4eHbr rncrofpaMMbr pacrpe.qe,rcHirfi paAHycoB onHcarrubrx

c$cp cHlrnlcxcon f{cnoHc yKa3aHHbrx Mo.[eler"r. !".rr paccrrlorpeHHr o6..]acrcl"r c

rrH3Koii rroKaJ.rbHor'r rrJrorHocrbro Mbr oKpa[IHBaeM B R-IIser y3nbr ceroK BopoHoro,
rraqlrHar c caN{brx 6o.rsurux paAr{ycoB. Yse,rrrqrrsas Aonrc oKparucHr{brx }r3:rots. Nrbr
traxo.qilM lroporoBylo.qonro oKpatljcHHbrx y3noB /r(. '  r KprlTHLrccKoc 3Haqcril{c palrr-

yca R,. Ha MoMcHT Bo3HHKHoBeHut nepKon[py]ouero Knacrepa. 3aurrpuxonaHHr,rc
Lrac'ff l Bbrilc,qrror crrNrrJrcKcbr, oKpacr{Burrre y3nbr ceroK Bopouoro s R-uecT Ha Nro-

Nr c lrr frorBjrer{ufl rI cpKontIIHoHHbrx KnacrepoB.

llyHxrHponr orMcqcHo 3HaqeHne paAr.ryca R,.., : 0,708, paBHoc paruycy orur-

caHHoii c$cpu BoKpyr flpaBnnbHoro oKTa.:Apa c pc6pov, paBHbrN{ cArrnnrtc. 3r'a sc-

J.rHqHrra Nroxcr cnyxrrTb rpaHHucii, pa3Acnsrcueir cnrrn're xcbr Ha pbrxJrbrc H r{cpbrx-

nbre. B caN{oM Ac-qc, .qnr rBepAbrx uapoB eAHHrltr}roro IuaMc'rpa laxofi parrrvc nr\rc-

IOT npaBHnbHbre KBapToKTa3Apbr. onralrlp [pcllcraBnrcT H3 cc6r xecrxaii afpcraf

It3 rlrccrrr Kacarou-lHxcr ri lapoB, rlcrrfpbr Kol'opbrx JrcxaT rra crfcpc pali lyca Rn.,. O,ri-
uaKo ccJrr pa,qrlyc olrrcarrHoii c$cprr }rccKoJ.rbKo 6o'rrurc, To AaHHbre urccrb uapoB
y;(c Hc r\{ory'r Bcc Kacarbcrr . l lpyl xpyfa. f lore,'rriclcq upurrrlHnHaJlbrrar Bo3r\roxrroclb

cNlccrnrb xorq 6ur oilulr uap. Ec,rtr xc Ira crfcpc paArryca R t Ru., Haxonurcrr rrc

urcc'I 'b, a \rcrrbruc uapoB (nrrr rtru uc'rurpc), 'r 'o cr\{crqcnr{c xorr 6u oguor o utapa
Brry'rpb lror"r crfcpu 6yAcr rcu 6orcc tso3r\roN(rro. Taxur"l o6pasou, pa,.uryc orrrrcau-
rrori crfcplr cnr\rn-r-rcKca 6o;tsurHr"t, .rcrrr Rn.,, trro;'hcr rapall lupoBarb noJBH)'r*roclb

.qaHrror"r crri lr[, 'urqrralr,noii xorrQurypaurrH Hc3aRucHNro or cc BHclrHcl'o oKpyxcHlrl.
Arousr py6lrgrrn Hc rBJrrrorcr rBcpAr,rNru rlIaparltr. OAsaxo ;1Jrfl KaqccrBcsHoii

rpaHrrubr Bc.qrrquHa Ro., oclacrcr pa:yr' luoii. l lr xulxocrcli (uogc.rlr (/) rr (.s)),

rrafiAcnuuc BeJ'IHqHHbI R,. npcnocxo.{qT R6g1, a l lrt creKJIa R., oxa3lrnacrct t\rcnb[rc
R,,., (ct'r. plrc. 93). Taxulr o6pa:orvr. r{o)KHo yrBepxAarb, rrro B Nro.1c-qf,x xrrltxttii
rpa:u cyutccrBycr rrpoHlr:rrnarcu{uir Br-cb o6pa3eu afperar, aroMbt r(oropofo cno-
co6Hst e ,qaHHr,rii Nror\{eHT K cr\reu{cHnrlr. B tuto.qc:llt cTcKr'ta TaKofo afpcfala ItcT, a
IcpKonHpyroUIl{ii R-oKpall]cH]rbII"I KnacTep coAepxrir r\'fHoro crrMrrJ'rr{LUra,TbHbrx KoH-

QurypauHir, paruycbr Koropbrx rlreHbuc r{cr{ Rocr,'r'. e. B Koropblx cMerqeHut aroNroB
B AaHHr,rii N{oMeHr r{oryr 6rrrs :arpyruensr.

Ha pnc. 99 npure4eHbl rucrolpaMr\rbr rerpa3rpur{Hocru cnMrrneKcoB fle,roue
Im HauHX rvroAenefi. B xrrAKocrqx 3To MoHorlroAaJrbHoc pacfipeAeneHHe, a B cTeK]re
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9, Ilopxdox ua cpeduur :tqcwnra1at

rrNlcercr MaKcHMyM upu ManbIX f. 3ror $arr, xax oTMcr{arocb, tB.qtcTct odulttrt

AJIfl BC CX IIJIOTHI'IX Hey[Opt.qOqeHHLIX Cl{CTeM'

Tcneps oKpacKy cerKn BopoHoro Mbr npoBoAHM HavnHas. c y3-rloB, Illuclolllllx

HaHr\reHburre 3HaqeHrrt uepu I, BblAcnfit uau6olee rerpa3ApuqHblc cIII\{n,teKcbl.

3aurrprrxonaHHbrMH qacrrMn rucrofpaMM Ha pIIc. 99 stlAerqlorct cHI\rnr'lexclt !,e-

,rrorrc, Koropsre rpe6yercs oKpacrrrb, rroKa notBHTct rlepKonupyrourufi Knacrcp. llyux-

0 , 0 5 0 , 0 5

0 , 0  r

0 ,05
0 , 0 5

0 , 1 0
0 , 0 5

0 , 0 5

0 , o 1

0,70

Puc. 98. l-ucrorpauvsr pacnpeAeJIcH h^ pal\A'

)'coB oflucaHHrrx cr[ep cuMlneKcoB f-[e.rrone

Jr rq NroAe,lcii xllAKoro (/), rrepeoxnaxAeHHo-

lo (.r') l 3acreruroBaHHoro (4) py6xgt{s. 3a eilu-

Hlruy jljlHHbr B3'TO nOnOXeHllC nepBol'o nuKa

rbyHxuuu paAuanLHoro pacnpege,reHttr.  3a-

ulrpr{xoaaHHr,re o6racrx yKa36rBaror Konuqe-

CTBO CHMN,TICKCOB, NPHH'TbIX B PACCMOTPEHXE
(oKpacHBtxHX y3nbl cerKu BopoHoro) na rtlo-

NreHT no.qBreHujr rlepKo,ttllltoHHoro Kracrepa.

I lyuxrnp orNreqaer pa.qr{yc onucaHHofi cQeprt

a;rr HAeaJrbHoro oICa3Apa, Ro., = 0,708.

0 . 0 1

c  0 , 0 3  0 , 0 6  0 , 0 9  T

Pnc. 99. fucrorpart lr t l  pacl lpe.qcner{rrt  rerpa-

3.qpHqHocrn cHMrJreKcoB,[eloxe. 3aurrpuxo-

BaHHbIe o6racrn yKa3bIBaror KoJl HqecrBo c H r'rr -

JleKcoB, oxpaorBrxHX y3nbr ceroK Bopouoro ua

MON{eHT I1OSBIeHUT IIepKo"qqI{HOHHOTO KJlaCTe-

pa. flyurrup orMeqacr fpaHgqy llrtt 
"xoporuttx"

rerpa3ApoB. Ir= 0,18.
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V q c' m u I L I7 p u,'r o trc e u tu t r e nt o da. A uop$orpaclrr.r

'r'up ofpaHirqHBacr. KJracc ',xoporluX" ,rerpa3jlprrqecKHX 
cHMrrJreKcoB. I-paHrrurraa ne-

.rurrrrrHa I, arr6paua H3 pacci\,torpeuu.s noAo6Horo pacnpc.qeJrenu, In, Kprrcra-T.ta
fl{K npu rcN{ncparype nJraBreHur (clvr. plrc. g2). oHa "urg.nr"" nrr* rrpH rra,rux r,
coc'ro.sulrii H3 Terpa3rpHqecKnx noHQnrypaqrrr-r, coxpaHrroulv xc, B HepacnxaBneH_
I  IOI \ t  Kpi lc  fa,r t .1c.

l I : plrcyHxa Brr,qHo, rrro B o6cHX xrrJlKocrrx 3HaqcHr, {, cyrqccrncHHo 6o.rrs_
Ltlc' ( lcl\ l Tl, CJcrtoBarc;Ibllo, IIcpKo-rrl lpvroruuc r-oxpaaa*rnma rirracrcpbl. Koropbrc
Nlo;fit lo co3rarb, coAcpxar He roJIbKo xoporuHc 'I 'erpa3.{pHqecK}re, 

Ho r{ . 'rr.rroxHc .
crf\f rrjrrruilarL'Hbrx xorrdurypaqrri i. HarporvB) Airfl N{oACn}r creK.la (q) rpaulrua :a_
rulprrx0BaHHOii O5.lac'rlr nctscc rryHKTnpa(7, < r,,). 3lo o3rrarracr. rrro B crc^,lc rrcl)_
F(o.lIIlpyrculll"I Knacrep cocroHT ucKr'tK)rIr{Te,ir[,Ho rr3 xopolxlx clN,rsrcKcoB.

floporoarrc xaparcrcprrcrHKrr NUi naul{x oh?acoK rroKa3aHbr e .fa6r. 3.
IIrax, nponcAcu'r,tf i  aHan,3 cttNrIIrIcKcoB lc,ronc roKa3r,rtsacr rrprrrruHfrraJrb-

rroc pa3,rrrtrrrc c'pyril'ypbr xu/'IKor-r (rcxyvcii) H 3acrcK_iroBasuoii (rlcpgori) t!a:. B
/KIi. ' lKocrtl cytlcc'rByct'[poH]{3btBarcqnir ncCr O6pa:CU (a arOlr oNrr,rCJtc ruaKpocKo_
tlr,rccxrri i) K.tac'rcp, pacfionoxcHnc aroN,roB B KolopoNt raKoBo, tITo ts Ka)h.loii ctrlrrr_
'rlutl l la-rlbHol"l xorr(xrl 'ypaqllH, BXorflulefi s i 'ror Knacrcp, go3Mo)KrrbI cr\rculctrt, alo-
Nloll BIlc 3aBllcllNIocrI'I or pacflonoxcril{q.4pyrHx aroN{oB. Taxoii Knacrcp rrroxc.r.o6r,c_
ir.B-rrrBa'rb rcKyrrcc'r 'b clrcrcMbl, 1160 0rt frpoHH3brBac'r Bccb o6pa:cl1 rr cro ar.o\'br
Hlrcror ".,rrodlr'", 

T.c. r.oroBbl K cMctrlcHnro.
B :acrcxrronaHl{or"r r}a:c ucr ra*oro K,racrcpa. Hanporua, a uci cl.,ruccrByL-r.

ncpKojrHp)'rurl lnr] rcracTcp H3 arorur{r,rx xourpurypaqnri, 6lurxux no rfopr,. n npo_
ll l l 'r lhllbl\ l rc'rpalrpaNl. 3'roT K'rIac'ICp N{o)Kc'r rlrparb pont, KapKaca, rrprrrarou{cro r\rc-
xall l lr lccKylo rBcprocl t '  o6pa:qy. B caltolt rlcJlc, [paBlrJrb]rarrlcrpi. l ' lApurrccKar Korr-
tplrrvpaurrr aroMoB Ha[6o,Tcc ycroli lnnar. Ec;nr nro, rrnr"an nrra,,rp rr3 rrccKo,rrbKrrx
cNtcxtrbr\ rcrpa3Apnr{ccKux xourplrrypaquii (ucrrouxa, AcKa3Ap HJrH rrKocasjlp), .ro
olt l 'cl\t 6()'11cg ycl-oti ' tttn, l.c. Bxozlrt[I lc B Hcfo aror\Ibr ]\teHcc no/xB]r)r]rbr, rrcNr.lpyrrrc
il ' foNlLI cllc rc\ILl ' f lora raxttc Knact cpbr rl3o,rrlrpotsalJbrl ourJ rrc oxaibll l lror. i lprlrrgr-
l l l la' i lbl loro B-[ltrHut ] la noABtIXHocrb aroNroB sccii cttcrctvttt. O,ltraxo, cc,rr]r afpcr-at
Il3 rcTpaljlplltlccKrtx xorrtprlrypaqttii ctanonnrcr rrcpKo.rrapylorqrrM, r.o ou 6r,,rci rrpc-
r'fcrBoBarL r.no6a,rsrrori ncpccrpoirxc aroMoB. flOrs,,rcHue raKor.., rctacrcpa o3rra_t IaC-f I{al la_rt() I ICpCXOiIa CIICTC]\,IbI B TBCp/IOC COCTOTHHC.

1'a6, 'rrrrra 3.f lopor-lr  r t"pn o.,,",1nrrrpf n 7i i trrrR- lr  z-oxpacoK,a ce.r.Kax Boporror. '
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