
8. Etuxuui nopndorc

8. I. 3, Vnpot4euubre MHozo?pauHuKtr Boportozo
llpu uccle4oBaHHlI 6luxafiruux orpyxeHlrfi B HeKpHcranJrHrrecKHX cl{creMax

c noMo[rbro MHororpaHHuron Bopouoro 6rrsaer pa3yMHbrM r{x ynpocrHrr. cpa:y
noArrepKHeM' rITo KaKHe-JIn6o ynpoqeHH;I MHororpaHHHKoB Bopouoro HMeror cMbrcjr,
ecJrrr Mbr r{ccJreAyeM orAenbHbre MHororpaHHsxn. Eclu )Ke Mbr xornM pa6orarr c
pa:6uenuelr Bopouoro KaK c erHHofi }rosaHxofi, To B 3TOM Cnyqae He cneryer--nop-
rurr" unororpaHHuKu BopoHoro.

B pa6ore [93] 6rrno fipernoxeHo nnr nocrpoeHHr MHororpaHHHKa yrrnrbrBarb
roJTbKo ero ocHoBHbIx coceAefi. llpu orolr nonfralorlvitcx vnpouleuuani tuozozpau-
uux Bopouozo,KaK npaBr.rJro, He colep)Kfir MeJTKHX rpaueii u pe6ep. ycnoxHrrou]{x
TorroJ'roruro. Yao6crso raKoro cnoco6a ynpoueHtrq B ToM, qro raKne MHororpal.rrrH_
KH crpo.srcf HenocpeAcrBeHHo, T.e. HaM He HyxHo cHarraJla paccr{HTblBarr o6slrl-
Hsil.i rrruororpaHHuK BopoHoro, a 3arelr ero nepeAenr,rBarb. OcHosHrrx coceAeri lcr-
rio onpeAenHTb IIO Haqana pacr{cra MHofotpaHHHKa, TaK KaK BCC HeOCHOBHbTc cocc-
AH OTCeKaTTCT OT rreHTpanbHoro aroMa xaxofi-Hu6yAb nJrocKocrbro BopoHoro naH_
Hofo aroMa. (To'rHee roBopt, orceKaerc.q lre caM aroM, a roqKa, rBJlttoluarcq ccpc-
Auuoii orpe3Ka, coeAuH;rrcqero 3Tor aroM c rleHTpiulbHbrM, cr\,r. 2.1 .2, ptrc.3). Brr6_
paB raKHM o6pa:olt Bcex ocHoBHsIx coceAefi, ocraercr rrocrpoy.rb MHororpaHrlr1
no o6ltqHon'ty anropnTMy rlocrpoeHut MHororpaHHNxon Boponoro, Hcrro,rrr,3yr ronbKo
naiiAgrHrrx ocHoBHbrx cocclefi. 3SSexrunHocrb pacqera yflpoucHHbrx MHororpaH-
HHKoB oKa3blBacTcfl pa3a B ABa Bbllxe, uev o6uvuux. KoHxpcrrloc Hc[o,'tb3oBag]tc
ynpoulcHHbIX MHororpaHHHKoB BopoHoro NIbI noKaxcM HHxc B rrpHMclreHHrr K trc-
cJ'rcAoBaHHro cTpyr(rypbr BoAbr.

8.2. Crpyxrypa cra6r{,'rbrroii r{ Meracra6lr,rsHofr Bonr'r

f lpogctvtoucrpHpyeM Ha rlpuMcpc pa6oru II49] npurr,rerrcHuc N,rHororpa]rsrrKoB
Bopottoro Ant l{3yqeHut crpyKTypbl BoAr,r. Oco6cusocrb Bo/{br cBr3aHa c }ra.[rrqricrl
s ncii r"rcxrrloneKynrpHbrx BoAopor'IHbrx cBr3er"r. 3ro cneqlr$HrrecKoc n:alrlroAci-r-
crBrlc r{c)Kly arol\taMH KHCnOpOIa lr BoAopola pa3Hbrx MoJrcKyn Bonbr rrp}rBojlilt. K
ToMy' qTo Ka)KAat MoneKyna BoAbI rIpeAIIorrHTaeT ulucTb qcTblpc 6,rnxaliurlrx cocc-
Aa. 3ru coceAH crpcM.srcr pacnonoxHTscr ilOr rerpa3ApHrrccKuMtr yrnaNfr BOKpyf
rreHrpa-rrbHor"{ MoneKynbr. lIpH 3roM aroN{ KHcnOpoAa oAHor-r MoneKynbr H,o o6pa:y-
CT IBC BOAOPOAHbIX CB'3H C BOTOPOAAMH ABYX COCCAHUX MONCKYN, A ATOMbI BOJIOPO.
.qa qcHTpanbHo}"r MOJreKy,ru o6pa:yror eule ABc BoropoAHbre cBr3u c aroMaNrr Krrc-
JIopoAa rByx Apyrnx MoncKyn nogsr. Dra oco6eunocrb r\{exMoJrexy.rrrprroro frorcn_
r\Harra sonsr o6rscHrer ror Qarl uro BoAa KpHCTZUTTT{3vercr B crpyKTypy c qerKrrNl
Terpa3ApHr{ecKHM oKpyxeHr.reM raxlofi MoneKynr,r, 6larogapx 3ToMy, B qacrHocru,
rlJlorHocrr' Jlb,qa oKa3blBaerc.q HH)Ke nJrorHocrH xHAKofi nogrr. OAsaxo H3-3a roro.
qro BoAopoAHat cBt3b s'BIrflercs. cpaBHHTerr,Ho cna6ofi (cla6ee xHug.rccxor'r). orra
Hc B cocrorHHH rroAAepr(r{Barb xopolxr.rii rerpa:gpilqecKH}"' nOpsAoK s Nurxoii sorle.
flo:rolry crpyr(rypa BoAbr nonyqacrc.rr roBonbHo cJroxHo fr, u ssrxerc{ flpe.nNreroN{
MHoroqucJleHHbrx HccJreAonasufi (cu., HanpHrrlep, I I 67_ 169] u ccbr_rrKrr e Hux) .
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Vacmu II. Ilpwotrceuun .uemoda. AuopSorpaSur

TpaquqHoHHbre [oAXoALI K rl3yqeHnro crpyKTyDbr BoAbr ocHoBr,rBarorcr Ha
aHaJ'nr3c ccrKn BoAopoAHbrx cggrcfr. Oluano 3aAaHHc raxoii ccrxu aJrr ruoJc.tcr"l.
f lonyqacMbrx B KoMnbtorepHoM 3KcnepHMeHTe, uMeer r]poH3BoJr, xoropuI Nroxet'
noBJrrrrrb Ha pe3ynbrar r.rccrreAoBaHu.a. flpelruyqecrBo MHorolpaHHuxon BopoHoro
B AaHHoM MoMeHTe B ToM, rrro oHH rro3Boiurror o6ofirucs 6es paccltorpeHr{r cerKH
BoAopo.qHbIX cBt3cI"I. MHororpaHuuxlt BopoHoro onpeAenqlorcr HcrcqrcqHrenbHo
rrpocrpaHcrBeHHbrM pacnonoxeHuerlr MoneKy.q H Hc rpe6yror r<arux-ln6o Bcnoruo-
r-arenbHbrx nocrpoeHnfi Nrs, Lrx H3yrrcHLtt.

8.2.1. Moderyu
AHaln:lrpylorcr KoMrrbrorepHr,re MoAenH Bolbr, rrocrpoeHHbre r.{croAoM Mor'rc-

xy,rrpuoii AHHaN.{HKrr, c rlepnoAnqecKHMn rpaHuqHbrMu ycrroBr.tf lMu Als 21 6 uo,re-
KyJr, B3aHlvlo.qelicrnyroulux c noTcrruHanoM ST2. Teuneparypa Anr Bccx Molcncr"r
6sl,ra panuoir273K, a flJrorHocrb MeHf,,rracb or p: 1,0 Ao 0,7 r/crt,t3 . ?rlr lroac,rrr
HaprAy c "HopMa,'rbuofi " rogofi orrucbrBaror "pacr.rHyryro", Me'racra6nlsHyrc no.qy.

lcra,ru flonyr]cHur lrroAercii onncaHbr r [70].
flr cpanHeHHr Mbr raK)Kc aHanr.r3HpyeM Mogenb clyvafinofi Tcrpa3ApHqecKor"r

ccrKlr - MoAenb florxa. 3ra uoAerr [epBoHaqansHo 6lrla nocrpoeHa McxaHHqec-
xw 11471H3 IxapHKoB H crIHIr. [lapnxu coeAnHrJrr{cb cnr{rraMu raKHr{ o6pa:ou, vro-
6rr s cHcrcuc He BO3HHKaL'IH KpI.{cranJIHqecKue MorHBbI, Ho BMecre c reM pzl3nHrrHt
B AnHHax cs.sseii H orKrroHeHur or rerp€r3ApnqecKr{x yrnoB Me)KIy crruuu 6ulu
MKrrHMa!'rbHsrlrn. 3arelr MoAenb llolxa 6una orpelaKcupoBana flyreM MHHHMH3a-
qru yrpyroir:uepruu [48]. B pe3ynbrarc [onyqunacb cclKa, rAe cpcAueKBaApa-
THrrHoe orK,rroHeHue 4ruu cna:cii cocraBnno 1 oA u yrnos - 7 oh. Taxlrv o6pa:orr.
orpcnaKcHpoBaHHyto MoAenb florxa MoxHo crrnTarb MoAeJrbro ll4caltHoli clyuaii-
Hoii rerpaeApHvecrofi ccrxu. KoopAHuaru y3noB :roii rr,ro4elu (cocro.arqeii Hs 519
a'rolror) HaNr B cBoc BpeMfl npe.qocraBnn npo$. ll.lllrafiuxapA'r. Anr aHzurrr3a uc-
rronb3oBano a, 37 7 rlcHTpanr,Hbrx y3noB MoAcJru.

8, 2. 2. Anmu3 mononozuqecKux xspsnmepucmuK
B uen,roruux Hey[oprAoqetrHLrx cHcreMax Ha6,rro4aerct orpoMHoc paauooS-

pa3He runoB MHorofpaHHr{KoB Bopouoro. l loaronry HaprAy c o6uqHrrlru MHofo-
rpattHIIKaMH BOpOHOTO MbI ucnollb3yeM H yIIpoUeHHbre, o KoTopbrx ulna perrb Bbrrrrc.
Ha pnc. 72, a cxetftTHqHo rroKa3aHbr MorreKynbr BoAr,r n BoAopoAHbre cBr3r.t Mextry
rrrrMu. I{nQpoii 0 o6o:uaqesa HeKar ueHrpanbHar MoJ.rexyJra, qnSpar'aH i---4 yxa:a-
Hr,r cc coceAH, .qBnrrouluecr [epBbrMH, BropbrMu H T.A. coceArMH Ilo BOIOpO.4HbrM
cBt3tM. leouerpuuccKHMI{ coceA-qMH lleHTpanbHofi uonexylu rBJrrrorcq B rrepByro
oqepeAb rlepBble H BTopbIe coceAl{ rlo cBt3rM. Tperru H r{erBeprbre coce.qu ro)r(c
Moryr 6urr' reouerpHqecKuMu coceAtMH, Ho 3To yxe 3aBrrcHT or KoHKperHoii xou-

Surypaquu.
Cpa:y orMcrHM, vro nropofi coceA no cBr3rM rBrrercr HeocHoBHbrM, TaK KaK

oH "orcexaerc.f," or IIeHTpaJIbHoii lnto,rexyrrr oAHofi u: 6:ruxafturux rrJrocKocreii Bo-
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8. E.tutrcrtuti nopndox

Pttc.72. Kou$xrypauuq MoneKyr BoAbr, cB.tI3aHHbrx BoAopoAHbrMu cBr3rMrr (a). I l ropoir rro orr-
3t1\r coceA B Terpa3Apuqecxofr cerrc tBJltercr HeocHoBHbrM reorucrprirtccKfirlr coccllorr. TaK KaK
ocHotsaHtie l lepueHAuKynflpa H3 MoneKy:u;2 ua ce nJlocKocrb BopoHolo Pr:rcxur' tsHc t\ tHolo-
rpallHHKa (aa nlocxocr;ro P, ol rrepBoro cocela) (6).

poHoro .  F Ia  pnc .72 ,6  z to  P1,  nocrpocHHat  Anr  MoncKynbr  l .  Taxoc  orccr lc l ruc !
3aMCTHl\{, npOHCXOAITT BCelAa [pH BbII]OJIHeHHH 3JICMCHTapHOTO feON{CTpHqCCKO|O
ycJIoBHt, KOIAa yroJl MC)KAy BOAOpOAHIIMI4 CBfl3fllarl, COeALrH.rrrOUIHMtr r\roJrc6y-,tu 0-
I v. l -2,6o, 'rsulc 90". B HaureNr cnyrrac, npu rcrparpu.rccxofr Koop.qHHar{rru.:)r 'ol
yroir rroprAxa 109".

Puc.73 noxa3blBaer pactrpeAeneHuc r\rHorofpaHHrrKoB Bopolroro rr ynporucrr-
Hbrx MHoforpaHHHKoB BopoHoro rlo qrrcny rpaHcli /? An.rr Morcncri eo.qbr nprr nnor-
Ilocrtx or 1,0 Ao 0,7 l/cur3, a raKxe Anf, MoAcnH llo,rra. B rroc,rcAHcii Ha6,rro,,1acrcq
6o,rrurol"r cABHr rucrofpaMM rrpn ynpoqeHr{H MHorofpaHrruKoB, cBnrercnbcrByro-
ulri i  o 6o,rrurov qHcJIe HcocItoBHbrx fcoNterpuqecKHX cocelcli. tr4cxlroqcHr.re 3Trrx
coccAcli cy[IccrBcHHo yfipoulacr M[Iororpa]rHux. Pacnpc4eJrrcHHc craHosHrcr 5t)-
,rlec v3KIlM, u ttan6olee BcpotrHoe rlHcJIo rpaucfi Ita MHorol'paHHlrKc yl\IcHbutacrcrr
o r 2 0  t o 7 .

Ha puc. 74 nprrnclcubl pacnpeAerreHtfl rrlrcJra pc6cp v rpaHcr".r rraurrlx r\rHoro-
fpaHHHKOB. BuAuO, qro Ha O6rrqrrsrx N{HoforpaHHnxax BopoHofo B Borc Bcrpcqa-
Iorct fpaHH Aaxe c l4-ro cropouaMll, Ho saH6o;ree BepoflTHbr rlerbtpexyrollHlrc. B
ttpocrblx xuAKocr.flx 3TH pac[peAeJleHur 6rrlrr 6oree y3KHMH ].r c r{aKcrrMvMor\r np}r
nt : 5.I4u'repecHa 6ulroAanrHar Sopua pacflpe,fencHrrfl, !ns, Mo.uenrr ilo,rxa. fparru
c 6olsruult qI{cJIoM pe6ep orHocrrcr x 6,cuxal"rurr.ll coccArM. Ha sux nlrerorct
cpe3br or rpaHeli BTopbrx H 6olee .qaneKHX coceAeri no cBr3rr{. lparru c Mil,,rbl\{
qltcJ'roM pe6ep KaK pa3 orHocrrcr K 3THM "cpe3KaM". llpu ynpoUleHHH ruHorolpaH-
HHKOB qacTb MeJTKHX rpaueli Hcqe3aer, qro npHBorHT B rrepByro oqepcllb K yrucHb-
rrrer{Hro o6ulero irHcJra pe6ep Ha rpaHrx.

TunH.rHtrfi MHororpaHHlrK AJr.s MoAenH flolxa [oKiBaH Ha pnc. 75, a. Mu nu-
Ar{M qerbrpe 6onrruze fpaHH, coorBercrByrorrrHe nepBbrM coce.qrM. oHu uclcqpc-
ult 6o:rrlrnM KorluqecrBoM MeJrKrrx rpaHefi, o6yc,roaleHHr,rx BTopr,rMrr rr 6o,ree jla-
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V o c m t' I I. II p u.t o trc e uun n e mo da. Aruop$orpaSur
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Puc. 73. Pacupc.lc:reHur- Lrtcra rpaHeii  rr Ha
rt{lrol'ofpaHHfixax BopoHoro (crrpaaa) u yn-
polrlcH Hbrx rllHorotpaHHHKax BopoHolo (c,uc-
aa) g"rr;r r{o/fc.lru flolxa (a) u NloAereii soAtr
rrprr nrrolHocrrx p : 0,7 ; 0.8; 0,9; I  .0 r/cur
(6 d coolsercrseuHo).

Pnc.74. Pacnpcrle:renur r l l . rcrra pc6cp Ha lpa-
Hrx uHorofpaHHHKoB BopoHoro (crrpana) H yrr-
poulcHHbrx MHororpaHHnxor Bopouolo (c.rtc-
aa) /.Urs r\roAer.lH flotrxa (cr) lr voac,rcii Bo-rbr llprr
nlrorHocrrx p: 0,8; 1,0 r/cr 'r3 (5, c coorncr-
creeuHo).

-lcKl{rvrl l coccAtllt l l . Vnporqeltuc I\IHororpaHHrrxa (plrc. 75,5) ycrpautcr'6ortruuH-
crBo Mc,qKrrx rpaucir.

I4urcpccHo, ero tlpu ytueHblxcHuI{ l.r]orHocrrr or 1,0 Ao 0,8 r/cn3 rra6lroracr-
cr npn6,luxeHHe pacnpeAelesuii Anr o6brqHbrx H ynpoqeHHbrx MHorofpaHHHKoB K
coorBercrBylorqHM pacnpeAeneHHrM Anr MoAenH llolxa. flpu nlorHocrrx Bo.qbr
McHbrue 0,8 r/urr3:ro npu6luxeHue flpexpaulaerc.s. Ha4o no-uararb, rrro crpyrfl.ypa
BOAbr CTpCMrrrC.rr, Ho He craHoBr.{Tcq noxoxefr Ha MoAeJrb flolxa. Kax noxasaHo s
pa6ore [l70] u KaK Mbr yBHAHM H3 nocrreAyroqero o6cyxgeqve, rrpv 0,8 r/cu3 Ha-
qHHaror rtpo.sBn.srbcq 6omurue loJrocru.

flo.q'{epxHelnl, vto ua6moAaeMoe H3MeHeHHe crpyKTypbr BoAbr or nnorHocru
rrporr{BononoxHo roMy, qro rrMcer Mecro An.[ npocrbrx x]rrKocrefi. Tav F{eHbme-
HHC TIIIOTHOCTH NPUBOAIIT K PA3YTIOPSAOI{CHI,Irc CTPYKIyPbI, TAK KAK CTPYKTYPA OII-
peAenterct TIaBHbIM o6pa-rou e$$errar'au ynaKoBKH, a B BoAe BaxHyro ponb Hfpa-
ror BoAopoAHbre cBr3H c ux reHAeHr-Iueii ri noKanbHoMy rerpa3nprrqecKoMy rroprrKy.
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B. E-tucrcuui nopndox

Puc.75. Tnrrnqnrtt"r NrHororpaHHur Boponoro B N{o.qcJrH Ilorxa (.nc-rro rpaucii n:23) (a): coor-
BcrcrByroulrr"r eNry yrpoulcHuurii rnluororpaHuHx BopoHoro (n - 1) (6).

f lplr 6o,rr,urux nJIorHocrrx, coorBcrcrByrouHX HopManbHbrM ycloBrrlM, cclKa Bo-

IopoAHbIX ce.{:cii cHJIt,Ho HcKaxerra rroA lciicrBrrcM BHyTpcHrrcro AaB.[eHrrs. Yrrcrrr,-
llrat 3To IlaBJIeHHe, T. e. flepexoAr K r\rcHbrrrcii n,l0rHoc'r-rr, Mr,r rro3BonrcM cii n 60-qr,-
rucl:i lrcpc ilpoqBuTb cBoro rerpa3lpuqecKyro cyulHocrb, oAHaKo 3To rrpolo.rr)Kacrcfl
'ro;rbKo ln.f, nrorHocrlr 0,8 r/clrr.

8.2, 3. Anmui Mempu.recKux xspaKmepucntuK

Porr ueocuoBHblx coceAeii B crpyKTypc BoAbr MoxHo xoporuo npocrrcAurb rra
rfyunqurx palnzurbHoro pacrpcAcrreHnr rcoMcrpHqccKtrx coccAct"l (puc. 76. 17).
flcpauii rrHK Ha G-pacnpe4ereHusx coorBcrcrByer 6luxafiIlrnM cocc;lrr\{. t,rr llo-
Jc,'IH l lorxa HX crpofo rrerblpe H oHr{ HaxoArrcs Ha npaKTuqecKt{ oAHHaKoRbrx pac-
crotHlltx (ncpntti l  nHK H3onIIpoBaH Ir y:ox). lrr rrogc:rcr"r BoAbr ncper,ri i  nfiK l)ej-
r!1r,rT, Ho MI{ilHMyM, OTACJrfltOUlnit CrO Or paclpcAcncnuit n[n 6o.rlcc :lalcxnx cocc-
IICr"r, craHoBlrrcr l:ry6xc npH cHH)KcHrrH flJrorHocrrr of 1,0 lo 0,8 r,/clr1. f lprr rTorr
KoopIIlIHalIHoHHoc LIHCnO (n.uoulags noA IrcpBbIM ItHKOM AO rvluHlil\ryt\ra) l13lrcrrre-r-
cx or 4,5 Ao 4,0. Bropofi rruK Ha paclpcAerreHrrrx coorBercrBycr cJtctryrcunl\r cocc-
rrN{ rro cBr3rM. [lx lrogelu llo,rxa efo r{axc}rr\,ryM pacrronoxcrr Nrc;,K.qy Rr'R, : 1.6 rr
1,7, r. e. coorBercrByer paccrorHr.rro Ao BTopbrx rro cBr3rM cocercii s rrAca.rrrroii
rerpa3ApHrrecxoi i  cerxe (R/R,  :  (8/3) t /2 :  1,633) .  B soAe 3ror  nHK cr \ rc i l Iacrct
or R/R, : 1,52 Anr HopManbHoii BoAbr ao R/R, : 1 ,6 Anx McHcc [rorHor"{. 3ro raxNc
yKa3r,lBaer Ha ynyqucHHue TeTpa3ApHr{HocrH BoAHbrx ceToK.

lcralsuo cocraB rulrpororo BToporo nHKa pacKpbrBacr auaxH3 ocHoBHbrx rco-
rvrerprrrrccKux coceAeri, o[peAenreMr,rx rlo ynpoxleuHuM MHofofpaHHHKarr Bopo-
noro (crr. puc.77). Kax orlae.raJrocb, BTopbre rro cBr3rM coceAn He Nroryr 6url oc-
HoBHbIMtt B Terpa3Aplrqecxoii cerKe. flo:rolry fiporleAypa ynpoueHtrfl rrcrirr]orilr.IIa
6olturuncrBo BropbIX coceAefi H3 pacnpeAereHuii Ha pnc. 77. fleitcryure-rrbHo, r\{br
rrpaKTrrqecKH He BHITTM coceAefi Ha R/R, - 1,6 l:iq cerxl.r llo,rra, a 1rs, Borlbr Ha
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V a c m a I I. II ptn o trc e rutn .v e m o da. Auop$orpaQu.a

a
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6
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d

1 , 0 2 ,O R/Rt
1 , 3 5  1 , 6  1 , 8

Puc. 76. PaAna;rr,soe pacnpcAeJreHile reolter-
pr'rrrccKlx coce;1e ii Aln MHoforpaHHHxor Elopo-
u()r o r\ro-lcJnr I lo-rrra (u) H Mol{L'nct ' i  Bolrbl lpu
lrr() r  Hocr sx p = 0.7: 0.t l ;  0.91 1 .0 r ' lcrrr l  1r i  r t
coolselcrscrr Ho).
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P nc. 7 7 . Pa,1u a:r sHr,rc pacnpc;{c.,r cH ltr rcoNrct -

plrtrccKr.rx coccAeri AJtr ynpoucrrHblx uHor'o-
rpaHHlrKoB BopoHoro lllrr rcx xc uoJc;rcir.

o,2

0 , 1

0

0 ,05

0

0 ,05

0

0 ,05

0

0 , 0 5

0

)roNr paccrosnnu ua6lrcAacrcfl MHHHNTyM. TaxHu o6pa:on, parHanbHbrc pacilpc/lc-
"IIcHHt Ant ynpoIlIcHHbIX M[IororpaHHHKoB BopoHoro.qeMolrcTpHpyroT BKna.qbr.rla-qb-
Hr{x coccAcii: Tperbux, rrerBeprllx H T.A.

Oulr.llrrerruofi oco6esHocrbro BoAbr, AeMoHcrpr.rpyeMoii puc. 77, xvnnercn
ii lotBr'IcHHeN{aKcHMyMaHapaccTotHuuRlRr- 1,35,N{eHb[IeM,qerv{IIoJ,'roxeHrIcfrHKa
BTopbrx coccAer"r. Tax rcarc BTopbre coceAH no BoAopo.qHbrM cBr3rM 3.qe cb He yrracrBy-
ror, To 3Tor nuK cneAyer orHecru K AaJTeKHM coceAqru (rpeuuu, uernepruu) B ccr-
r(e Bo.qopolHbrx cBr3eii. Tarue .qaJreKue coceAu Moryr lpu6lnxarbct K ueHTpanb-
uoii tnto,reryle 6luxe, qeM BTopLIe, ecJIH cerKa AocraroqHo cLIrbHo orKJloHrerct or
rerpa3Apurrccxoii I I 69]. lloerouy nuK HeocHoBHbrx coce,qefi npn Rl \ - I ,3 5 uox-
HO HHrepnperHpoBarb KaK pe3ynbrar culrrroii Ae$opMauuH cerKrl BoAopogHr,rx cB-s-
:cii s xH.qKoii soae.
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8. E.ttottrttttr rt opndox

P u c. 78. PacnpegeleHI.r.s o6r,eNaos MHorofpaHHHKoB

BopoHoro a,rr l ro,qelef i  sorut (nio rHoc'rs. r ctt t l :  0.7
(a).0,8 (6).0,9 (e), 1,0 (d)).  f lpu n,rorHocl.xx 0,8 tt

0.7 r/cru3 3a rpeAenbr pHcyHKa yrrrno 0,5 o/o tt 10,3 Yo

r rnorua.uH no.q Kpfi Bt'lMlI.

1 , 2  1 , 4  1 , 6  1 , 8  2 , O  2 , 2  V

Paccnaorpnu reficpb pac[peAenesnc o6r,cuoB MHororpaHnlIKoB Boporrolo.

Puc. 78 rroKa3brBaer, qro c rroHHXcHHeM rrJrorHocrl{ or 1,0 no 0,8 r/crnrl pacnpcrc;rr--

irr{t cMcularorcr B cropoHy 6olrunx V,r.c. v cpcIHeM MoncKynbr yBcnHquBaror uprr-

HaAnexarlHli Httt o6r,elr. 3ra gasuclrN{ocrb.lBJIterct cJIeAcrB}IeM flotur)hcHHr rr,rror--

HOCTH tntOAelefi.

HerpnnualrHblM pe3ynbraroM, xoroprrii N{br BnAHr\r, rB,rrercr ro, rrro r\,raKcH-

MyM pacflpeAeneHr4ff o6relros rrpu rrnorHocrrx HH)Kc 0,8 r,/cnr] ]re cN{crqaercr. a
yBenuqeHHe cpeAHefo o6reua MHor-ofpaHHHKoB c yMeHbrxeHHeN{ nJ'rorHocrr{ f lpo-

HCXOAHT 3Ae Cr, 3a Cr{er pOCTa [paBOrO Kpblna paCnpeleneHI4r, rlro otrcBrr.{Ho yKa3br-

Baer Ha norBJreHHe MHororpaHHHKoB c aHoMaJrl,Ho 6orr,uuuu o6T,eMaMtr. 3r'or Qaxr
KaK pa3 cBuAerenbcrByer o Ha,qr{rrurr B o6pa3ue 6onlurux llop, B 'r'o Bpcl\rr KaK r]
ocraJlbHoM o6rcvc coxpaHrrorct HopManbHbre Me)r(MoJleKynrpHbre paccrorlrrr.

llsulrn cJroBaMH, eALrHas. cerKa Boropo.qHbrx cesseli B BoAc rrpu nnorHocrrx rrrr){rc
0,8 r/cu3 HaquHaer pa3pyuarbcr.

OcHosHsrc pe3ynrTarbr, Koropbre Mbr nonyqunn orHocr.{TerrbHo crpyKrypbr Borbr
aHaJrH3oM MHororpalrHuron Bopouoro H ynporr1eHHbrx MHorofpaHHrrKoB BopoHolo,
3aKJrroqarcTcs B cneAytolqernr. crpyxTypa BoAbr HMeeT rBHylo TeTpa?.qprlrlccKyro Ko-
opAurraunlo, Ho npn Bcex ycJroBu.rrx oHa raureKa or coBepttrcHHofi cnyuaiiuori rcrpa-
r:puuccxofi ccrKH. flpn noHnxcHrn nJrorHocrn or 1.0 ao 0.8 r'clrl npoucxo.tnr
ynyqrucHue rerpa3Apurrecrofi xooprnHarrHH. 3ro uoxHo rrHTepnpcrupoBarb Kar(
CNCACTBUC YMCHbIIICHU{ BHYTPCHHCIO AABJICHH', KOTOPOC IIPI,IHYXNANO CCTKY BOAO-

porHbrx css:efi ae$opr,,rupoBarbcr npH o6brrrHbrx ycJroBurx. OAuaxo ynyqucHHe rer-
pa3rpuqecKoro nopf,AKa HMcer rrpeAen. llpu nouuxeHuu urorHocrn Hu)tie 0.8 riclr'
BoAa craHoBr.rrc.rr Heycroiivunofi, n ueii o6pa:yrcTcr pa3pbrBbr rr 6o,rtrunc (n rro.lc-
KynrpHbrx Mac[rra6ax) flonocru.
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8.3. AHanu3 cHMrJreKcoB AeJroHe

IrIzyua;. noKaJrbHbrfi nopr.qox, Heo6.fl 3arenbHo npuBr3r'rBarbcr K uenrpanbHo-
My aToMy, HHOTAa yAO6Hefi pa6oTaTb c KoHoHrypa\usM*r, cocTo.suIHMH H3 HecKorrb-

KHx paBHonpaBHlrx aroMoB. Tarofi noAxoA xopouo H3BecreH B Kpucrannofpa$Hr.r,

KorAa KpHcranruqecKyro crpyKTypy Hafllf,AHo xapaKreprr3yror r.rMerorqnMHcr B Hei{
"no,'rocrrMH". Hanpultep, nrorHefiutue KpHcranJruqecKLIe peurerKH lrpeAcraBnrror

cocro.rrur{Mu H3 rerpaoApHqecKHx H orcra3ApuqecKux xoHQurypauuii (nonocreii)

ll7 1, 172). Ynonxuyrsre Bbrrrre KaHoHHrrecKHe noJrocrr{ EepHara - nonbrrKa repe-

Hecru no.qo6Hbrr"{ B3rurrg Ha crpyrcrypy HeynoprAoqeHHbrx cucreM. OAsaxo nporpecc

Ha 3ToM [yrH cBq3aH c cr{MrrJ]eKcauu [eroue. llpe4laraerca pa6orarr c npocrefi-

rrrHMH (cuunruuuarsHulrlr) xoHQlrrypauurMu aroMoB, a Bce 6olee cJ'roxHbre at-pe-
faTbr aToMoB, xax 6y4er BI{AHO B Azt!'IbHe}"tIl]eM, Mo)r(Ho paccMaTpHBaTb KaK HX KJIaC-
TCpbr.

8. 3. I. Mempuxs cuMnneKcor /{alort e

Cuvn:rexcrr flenoue ro[ofloruqecKr{ trAcHTuqrrbr - Bcc oHH rerpaaAprr. flo-
?TOMy, B OTrrHqHe OT MHO|OfpaHHHKOB BOpOUOTO, HX MOXTTO pa3nHqaTb Nrcx.ly co-
6oii ro,rsro ruerpuqecKrz - pa3MepoM u Qopr'1ofi.

!,rr cucrcurt clyvaiiuux rorleK MareMarHKaM yAanocb nonyrrnTb aHaJrHTrr-
rrccKHc pe3ynbTaTbr o pacIIpeAeneHHu ocHoBHLlx MeTpHr{ccKIrx [apaMeTpoB cHMrr-
ncKcoB [enoHe 1173-1761. Pacc.{Hrstearorcq o6ler\a cuMrrJreKca flerouc, nroua.qb
rroBcpxHocTH, rrJroulaAr, fpaHcii, rlepHMerp rpaHeil, AnHHa pc6cp, yrorr Ha fpaHu, a
TaK)Ke 3KBHBaJreHTHbre paAr{ycrr glx o6relra cuMrrneKca H nnouraAu rpar{H. B pa6o-
rc [ 77] yKa3aHHbIe xapaKrepncrnKu H3yqannc6 rrucrrer{Ho. Etrno orMcrreHo xopo-
rxcc coBua.qellHe pacqerHbrx pac[peAclcHl.t i c reopernqccKHMH. B qacrnocrrr, rrrc-
rorpar\{Mbr pac[peAencHnfi o6rcua, nJ]orrlaAu rroBepx]rocrH H nnouaAH rpaueli, 6sr,ro
noKa3aHo, xopotuo attnpoKcHMupyrorcr .{ByxnapaMerpuvecroii rauua-r|tysxulreii.
'r.c. HMctoT rpyroii cKJloH npH Manr,IX 3Har{eHlrtx apryrueHTa u :arrHyrsrii xBocT B
cropoHy 6orsurnx sHaqeur.rfi. Ha puc. 79, n:arou u: pa6orsr [73], npuncteHbr pac-
rrpeAeneHur o6T,eMoB n ulou-IaAeii rpaueii cuMrrJreKcoB .(cloue. !.rra gpyrux napa-
McrpoB, raKHX KaK rrepuMerp rpaueil, AnHHa pe6ep H yron Ha rpaHu, Ha6lro.qacrcs
frpaKTHqccKH cHMMcTpr{uHoe (raycconcxoe) pacflpeAeJ.reHue. orucrHM, rrTo cpcA-
Hee 3Har{eHHe yrna [onyqaercr c xopourefi ToqHocrr,ro paBHLrM 60o, a craugaprHoe
yKnoHcHHe 23,853".

O6c-vaurr.r re[epb xapaKTepucruKH cHMnnexcos leloHc c $H:nuccxoli ro.rxu
3peHHs.

O6relr cnMrrJreKcon !e,roHe. B orrtH.rue or o6reua MHoforpaHHuxa BopoHo-
ro, rrpeAcTaBn.sroulero rro cyTH Aera 

"cBo6olsufi o6r,elr", [puHagrexauluii K .qaH-
HoMy aroMy, o6reu cHMrIJIeKca leloue He rlpl{Br3brBaercr K oAHoMy arolry. 3anc-
THM TaK)Ke, rlro CpaBHr.rreJIbHO 6O:rHUag nonocrl MexAy aroMaMU cocrorrr u3 He-
cKoJIbKHX cHMnJIeKcoB.{eloHe. llpu orona HeKoropr,re r{3 Hrrx Moryr HMerb 6olr,ruor"r
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B. Ettttnruti nopadox

0 , 6  0 , 8  v

| , z c

1 , 0 0

0 ,75

0 ,50

0 , 2 5

0 0 ,5 2 , O  S

Pnc. 79. Pacnpe,le:rcurq o6leNaor (a) n rr:rorqaleir rpauci i  (6) culr lr . l rcxcoe / lc. ' roHc J-r l
lpcxNlcpHol"r crrcreNrbl roqeK, reHepHpyeMbrx B ryaccoHoBcKoM npolleccc (u':  pa6or ur I  l  73J).

o6rcn, a HeKoropr,rc - Nra,.tt'rfi, Aa)Kc [paKrHqecKn HyrcBori. B pa6orc [178]. r;rc
no.qpo6Ho rrccJleAoBztrtHc b cuMtrjlercu lenouc B rrJrorrrbrx neHHapA-AXoHc oBc KH X
cHcTcMax, 6smo s qacTHocTH [oKa3aHo, qro cHMnJrcKcbI MaJIoro o6rclra []pHcyr-

crByror Bo Bcex HccneAyeMbrx cucreMax (puc. 80).
"Eecrenecubre" cuMlreKcbr Ma,roro o6bcNra n pa6orc [61] 6tr,ur rra3Balbr

"cnMn,'rcKcaMrr KH)Kc" ro r{McHH rcpor H3BecrHoro paccKa3a TbtHrHona "flo.uopy-

.IHx KHxe". I4z-za onHcKH r{HHoBHHKa 3To crpaHHoe HMr norBuJrocb n 6ynrarax.
Hecuorpx Ha ro, rrro HHKTo HHKorAa Hc BItAcJ't raKoro [oAilopyrlrrKa, Kapbcpa cro
ruJra cBorrN{ qepeAoM, Ir B KoHue KoHr-IoB orr 6bu npeAcraBrrcrr B reHcpanbr. Ha plrc. 8l
noKa3aH cHMIIJ'IeKC KHxe, Bo3HHKarouIHlYt nplr paculc[ncHuI{ oKTaSilprrrtccKor"r Korr-

Qrrrypaqnn aroMoB. 9errrpc aroMa, nexaullc a ogHofi r;rocKocrrr rto yrnarlr KBajlpa-
Ta, MOryT CABr.rHyTbCr TaKHM O6pa3OM, rrTO HMeHHO AaHHas qeTBCpKa aToNlOB CO-
3,ilacr cnMtr,rcxc /{eroHc. !n.a 3Toro HyxHo, qro6br ABa aroMa Ha KoiluAx o.qrroii

AHaroHaJrH KBaApara rlpniloAH.snHcb Har r]JrocKocrbK). B pc:y,rlrarc flonyrrac rcrr
n,rocxuii cHMrtJIeKc, o6lelr Koroporo Nloxer 6rrrr cxolts yroAHo r\'rarbn\{. IIprr aot-
ri lrKHoBeHHu cHMrrJreKca Kuxe, 3aMeTHM, oKTa3ApHqecxa-a xonSurypaqrrr pacIIa;'ta-
eTct He Ha r{cTtIpe, KaK o6bIqHO, a Ha IItTb cuMIrneKCoB [cloue: r]cTbtpc KBapToKTa-
3Apa nnrcc cuMrrJreKc Kuxc.

{runsr pe6ep cHMrrrencon {e,rone. Orueruu, qro 3ra xaparilcpucrHKa racr
rle qTo HHoe, KaK paccTos:Hns. NIex,{y 6:rltxaiilxuun coceArrvrH. Pacnpc.lc,reHrrc IJrrrH
pe6ep cuMnlreKcoB leloHe ecrr G-pacnpeAeneHne, Hcrronb3yeN{oe Bbnuc (cnr. 8.1.2)
Anfl aHarv3a MHoforpaHHuroe Bopouoro.

Paquyc onncassoii cQepsr. Baxsoe $u:u.recxoe 3HaqeHue Hr{ccr pa,tnyc
orrHcaHHofi c$eprl cr{MnJreKca.{enoue. Oco6euuocrr, TaKoii cQeplr B ToM, rlro oHa
nycra, T.e. BHyrpu Hee Her rreHTpoB Apyfux aroruoB cr{creMbr. He HaIo nyrarb lrv
xapaKTepucTllKy c l{cnonb3yeMbllu N{areMaTHKaMH 3KB}rBrLrreHTHbrM paltrycoN{ Irt
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Vacmu II. Ilpu.tottceuun vemoda, Auopdrorparlux

0 , 1 6

o , 1 2

0 , 0 B

0 ,004
0 .002

0 ,08

0,004
0 ,002

o , 2 0

0 , 1 6

o , 1 2

0 ,08

0,004
0 ,002

Puc.  8 l .  I Ipuuep u lNrnreKca f  l c : ro r rc .  rn r r ' ro -
ulclo lra, 'rbri i  o6rcu (crrrtrrr-rcrc Klrxc, clr.
rexcr ') .  Aroltu paclroJroxelr sl  l5;r rrrr Bcpru n l l
KBajlpala, rrpi lqeN{ IrJa x3 rrrrx r ia KoHtlax oi l-
goi i  Artaroganu pacnonataio' lcr rt \ ,Tb ubrrrc
rurocKocTfl KBaApafa.

0 ,05 1 0

Puc. 80. Pacrrpe;lercrruq o6'se Nroe cnr\ l l t . i re Kcou

fJcJroHc ;lnr pa3n Hq H brx n fi ltrapA-.l;,Kor rco Bc K I r x
cuc're M. Kprrc'ra,rrr I'i{K (c) H xnaKoc rb (ri) rrprr
TcMncpa'rypc rr laBJreHrrr, TBcpJar auoprpHal
rfara (a). B ynerru, lcHHonr rracura6c uoKa3alrbr
o6racrr lralnx 3rra.rcurrii Z0 ,

o6rcna, Koropbre , no cyrn, IIc 6oncc qcM KopcHb rperscii crcncHn u: o6t,clra crrNrrr-
,rrcKca. OnHcaHHaq cScpa Aaer rraM rrycryro o6,racrr npocrpaHcrna, "npuua;1Jrci(a-

lrlyrc" AaHrroN{y cnMrIncKcy. !,"ur cltrtn.reKca KH)r(e Ha puc. 81 o6rcrvr lroNcr 6urTl
rrrlrrroxcH. oAHaKo paAnyc otrHca]IHo]-I cQcpsr ocraercr rrpur{r:pHo paBHbrNr paxrry-

cy crpcpsr .  orrncarruoi i  Bor(pvr  oKral lpa.
Paglryc orrncaHHoii cQepu cHMnrIeKca !e.rouc, a 'raKj'r(c pajlrycbr c{rcp. orrrr-

car{Hbrx BoKpyr fparrcr"I crrMrrJrcKca, 6yayr n Aanbl{eirucM HcrroJrb3oBarbcr rrprr aila-
Jrrr3c rrycTofo t{cxaToMrlofo flpocTpaHcTBa.

FerparlrepHbre xapaxTepncrl{Ku. Kax H B clryqae c MHor'orpanullxalrtr Bo-
poHoro, Mo)KHo npulyMarb 6e:pa:lrepubre xapaKTcpucrnKn crrr{nreKcoB. B nepnrrx
pa6orax c cHMrrJIcKcaltn leroHc 6rr,rn onpo6oBaHbr pa3rnr{rrbrc cnoco6br. flr:tn awa-
rlr:a Soplrrr HcnoJrb3oBaJrucb pacflpereneHr{e yrnoB rra rpaHrx currn;rcxca [179],
cpeguuii KBaApar pa:uocreii MexAy 3HaqeHurr\{H AByrpaHr{brx yrnoB Mcx.rlv rpaHr-
ruII cuNI[.rrcKca [96], cpeAHflt orHocHreJIbHaq pa3Hocrb.4nuH pe6ep clrun,rcxca [971
B nepnrtx HaTIHX pa6orax [98. 155] ro aHaJIorHI{ c Ko3$$HuHeHroM crfcpu'rnocrn

;q-qf N{HororpaHHttKoB BopOHOTO IrcIIoIIb3oBarcn rcoeclrltrlptetrm mentpatdpu\ilocmu

I.qs cuilrnreKcoB nenoHe:
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8. Etutt<:rttri nopndox

, .  n l i  V
, , ,  _  , v -  

, 4  r

rye V - o6rervr cr{M[JIeKca, a R - parvyc orlncaHHofi cSepu. Hopltuponouuuii

N{HO)Kr{TeJrb nU6pau raKHM, qro6rr Ans [paBHnbHofo rerpul3Apa Kt: l. C IIoMoulb]o

raxofr lrepsr HccneAoBzl'rucb cHMnJreKcbr B ynaKoBKax rBepIbIX II lu.qrKltx uapoB.

fla,rrHciiurue pa6orbr rroKa3aru, qro 6onee yAo6HbrN{H tBJ'Itrorct lrepsr yuuQuqu-

poBaHHbre, c[euuaJr]r3HpoBaHHbre Ha BbrAeJreHHc crrMrrJreKcoB Toii nji lr lrrroii 3ailaH-

uoi Qoprnmt.

8.3.2. Mepu fropMbt cut%nreKcos \eqoile

!,m roro .rro6rr BburBJr.rrrb cururrJreKcbr flc.rtoHc 3aAaHItoI"r rloprrrsr, lryxl{o ol-
pcAcJulrb Mepy, coorBcrcrByrouyro :rofi Sopnre. flpu :rornl )Ke,qarerrbHo, .rro6lr cno-

co5 :aAaHns lrcprr 6rrr egHuoo6pa:Hsrir. llpocreiiuuir [oAXoA K 3rol"r lrpo6,rcuc

cocrour B pacqere AucnepcuH a,rnn pc6ep c yr{eroM cnequQuxr.r rr:yvaclroil $opr'ru
CI INTTIJ ICKCA.

Te'rparapuvHoc-I'b. Kouxperurte Mcpbl $opurr utMnJrcKcoB !c"lorrc ofipcitc-

Jrrrorcr rrocraBJrerrHofi :aAaqeii. Hanpurttcp, 4.'u c$cplrvccKltx ttac'nut 3rrcplcrn-
rrccKr uau6olee sbrroruoii rB.lrrcrcr yKJraAKa rrcrbrpcx qacrnu B tscprxrrrrax rrpa-
Brr.,rbHofo TcTpa3Apa. Taxnc yKnaAKlr .qoJ'lxHbr 6rtrl xapaxrcprrr'r Inr nJroTHbrx cuc-
' rcNr.  no )ToMy 3Accb Mbr nor)KHbr yMcrb BbrrBJl r rb cHMnJrcKcbr.  6 lHrr l rc  r ro $opvc x

rrpaBr{nbHoMy rcrpa3Apy. lrx aroro n pa6ore [80] 6lrna rpcAno)KcHa Mcpa mem-
paedptturtocma

T = S  t l  - l  t 2  n s t ?,  -  
/ , \ , ,  , 1 ,  , , - , , 0 .

a
ryc l, n i, ccrr AnHHbr pc6cp AanHofo culrrrJrcKca, a l() - cpcAHlq i l-rHrra cro pc6cp.

Ec,ru culrnreKc 6nH3oK no $oprnre K npaBnnbHoMy rerpa3Apy, To pa3Hocrb JnuH cro
pc6cp 6yAcr vara (Alx concpurcHHoil rerpa3Apuqecxoii xon$Hrypaqurr 6yrcr lou-
HO paBHa Hynro), T.e. MaJrbre 3HaqcHHr ucpr,r Io:naqaroT, q't 'o j laHHbrr"r cHr\.rlJrcKc llo
rfoprtrc 6ru:or K npaBHJIbrloMy'r'crpasApy. l lpu yBeJrHrreHHH rrcKaxcrirrr crirunJrcKcil
3Ha(reHHe Mepbr Bo3pacrcr. f lpu 6olrunx 3HaqeHnrx I oua oxa:ulBaercr Hcoju{o-
:ua.ruori, oAHoMy H ToMy xc 6orrruolr) '3HaqeHHro Znoryr coolBcrcrBoBalb cnMn-
J'rcxcbr coBep[reHHo pa:Hofi $oplrrr.

Ha puc. 82, a npnveAeHo pac[peAeneHrre criMnrrcKcoB lcrouc rro Bc,rrnrr]trc
ueplr I Anr Kprrcranna fIfK, Harperoro ito reMrreparypbr rrnaBnctru.rr 1178, l u l l .
Maxcuuyrrr [pr{ Manbrx 3HaqeHurx KaK pa3 orHocuTcr K Terpa3ApHr]ccKHM xou$u-
rypauHsM, HMeIOUI{MCS B KpHcTzulne. 3a C.{eT TeIIJIoBblx $nyxryaUuli Bce oHH HcKa-
xeHbr, Ho eule Moryr paccMarpuBarbcr KaK BbrAeneHHbrri xlacc xoHSuryparlHli.
3Ha.reurre Ta: 0,1 8 -- lrxsrrlryru Ha pacnpeAeJreHuu - Moxer cny)Krrrb xa.'ru6po-
BoqHoii BerHtrLIHoii. [eficrnurenbHo, crrMrrJ]excu Ie,roue, r.rMerourrre ]\rcr{bnlie 3}ra-
qeHnr I, npe4cranJrrror H3 ce6r rerpa?Aplr, Qopua Koropbrx He xyxe, qel{ y rcrpa-
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I

6
PItc. 82. I-pacnpege:reHlre cnNrrrJreKcon !e:roue.1-rtl
pa3Hbrx cr4creM: Harperufr KpHcranlr f l {K (a) u
xHAKocrb (5) npu reMneparypc nraBjreHHr, at\rop-

Qxar $a:a (e). Ilyrxrupuoii lrzHner"r o6o:Ha.rcrro
IpaHHqHoe (xann6poeovuoe) :uaueuu.r f ,  :  0,01 8,
Br,rAenrrotrlec "xopourne" Terpalrpbr (rro:roxcurrc

MHHHMyT\ra Ha pacnpc,r lcncHltrr / IJtu rprrcr a_'r:ra).

0,04 0,08

sApoB B HepacnrIaBHBIIIeMcr Kpucrannc |IIK. B 3ToM cMbrcrc raKnc cur\rn,rrcKcbr
HMcror Qop"y, Koropyrc eue MoxHo cr{HTarb rerpa3Apar{ecKoir.

Oxra:qpuvHocrb. Bropofi MaKcHr{yM Ha pacnpeAcrrcr,rnr.r puc. 82, c coorBcl-
crBycr cHMrrJreKcaM oT oKTa3Apur{ccKr{x xon$nrypaquii xpncralna. oKTa3xpH.rcc-
xa.r xou$urypaqut oflpeAcntcTcf, IIIecTlto aToMaMH H rrogToMy Hc rBrqcTcr cuMn-
lntlnarlrttoii. OAHaxo rIpH Bo3MyuIeHHrx oHa pacnalacrcq o6rr.{Ho }ra rlerbrpc crir{-
lIJ'ICKCa, XaN.IIUi't H3 KOTOpLIX MOXCT pacCN{aTpHBaTbCfl KaK rrC'rBep'rHHKa OKTa3lp[l.
Tarrrc cur\{rJrcKcbr Mr,r Ha3brBaev' KsapmoKtnacdpaNtt [180]. (Cly.laii, KoryIa oKra-
').tp pacnaAacrcfl Ha nrrb cnMnJreKcoB. cneuHa.rrbrro o6cyxnzurcr Bbrurc. )

V uAcalr,Horo KBaproKra3Apa oAHo pc6po B J2 pa3 AnHHHcc ocrarrur,lx. .{,ra
o.qHo3HaqHoro BbuB.rreHHr KBaproKTa3ApoB 6srla npegloxeHa Mepa oKma)()ptt,1-
r t ocmb

o = L
r<J

Oga nolgocrbrc aHanornr{Ha Mepe I, ro,uro rerrepb yrlpTbrBacrct, rrro ollHo
pc6po n n/J par AJltIHHee ocraJrbHbrx. 3,recr /r, ecrb rJrurra MaKcr{MaJrbHoro pe6pa
cHMrrr'reKca. Ma:rue 3HaqeHHr lrepu O reflepb oAHo3Har{Ho coorBercrByror Soprrtc,
6nn:lnoii K rrpaBnnbHoMy KBaproKra3Apy.

Ha puc. 83 norcasauu pacflpeAeneHur cuMrrJrexcon.{eloHe rex xe cr{creM rro
BeJIUT{HHe O. Marcurraw Ha HyneBbrx 3HaireHurx yKa3brBae! r{To KBaproKTa3ApH-
qecKne CuMTIJIeKCbI .{eloue TarcKe [peACTaBntrOr s :rOfi c]IcTeMe BLIneJIeHHr,Ir'{

t20
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B. Btutttuuti rtopndox

6 a

0,04 0,08 0 ,04  0 ,08 0,04 08

Puc.8l.  Pacnpcge.nenrlt  cttMrrneKcoa f-[eroHe ro 3HarreHHrM rvepu O j l .qr rex xc crrcrcrr,  r ]ro lr
Ha prrc. 82. I lyuxrupuoii  lunueli  o6ogsaqeso xa.uu6ponoruoe 3HaqeHue O^: 0,030.

Pnc. 84. I  lpauulsHurc lerpafl lp (a) u xsaprox-
'rar;rp ( vcrnep rb rrpaBlr:rr,Horo oxrar.qpa) ( 5).

Knacc. AualolnqHo MoxHo BbIAeJIurb rpaHHriHoe 3Haqeltl{e O6, oTAr'nfllorucc KBap-
roKTa3ApHr{ccKue cuMrIJIcKcbr, cBolicTBeHHbIe Hcpac[naBHBrxer{ycr KptrcTanny.

!n.a xHAxocru Mr,r Hc BHAITM MaKcHMyMoB Ha MaJrbrx 3HaqeHnrx T u:tu o.
oAUaxo o6a runa cHMrrJreKcoB co 3HaqeHUruu T < Tru O < O6nce xc rrpHcyTcrBy-
ror B 3aMcrHbrx Aonrx. fipyra', KaprHHa HaorroAaercr r arraopsuoii sa:c. 3Accl srr-
At{M trcrKHe MaKcI,IMyMbI, yKa3bIBaro[IHe Ha npeHruyuccTBeHHoC npHcyrcrBrrc Kari
xopourrx rerpa3ApoB, rax u xopoIrtux KBaproKra3Apos (cu. pnc. 92, e,93, a). [Ipa_
Brrrrbubre rerpa3Ap H KBaproKTa3.qp noKa3aHu rra puc. 84.

{pyrlte Qopnrsl ct{Mrl"leKcoa. [Io yxa:aurrolry rrpuHrlurry ncl Ko co3Aar.b rucpbr
Anr crrMrrJrrexcon 4pyroii sopuu, KoropbrM Mbr xorHM yAenHTb BrrHMaHr{c. Haupu-
MeP, A,[.q BblrencHHfl cHMrrneKcoB Kuxe (cru. puc.8l) MoxHo Br,ruucarb rucpv

( = ( l  - t  J l t ? *  1 -  '  r  t ' ' )'  r ' / r  ' u ' i ' z  / i  l l i - l J l -  f b l t - +

, ii,', ,,

\ - ' l . ,  ,  ,  r : r l  t  ,  r : r l  - . )* , * . , , \ r , , - t , , t \ t l 2 l  + ( ( / ,  - 1 , , ) / 1 2 )  S t ;  .

3.qecs lrnAercu i u j npo6eraor no qerbrpeM 6olee xoporruv pe6par,r cnIrrr-
neKca, a HHreKcbr m v n orHocqrcr K ABVIU HaU60lee .qnHHHbII\.I. 3Ha.{eHn.s I, u l.
ccrb cpeAHrs AnvrHa KoporKHX H AJrr.rHHsrX pe6ep. 3HaqeHr.re K : 0 rrroxer coo.TBer_
crBoBarb roJIbKo cHMnJIeKcy B BHAe rIJIocxoro KBaApara. V cnun,rexca c luaJlbrr\{ 3Ha-

o
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V a c m a I I. II p ul o ttc e u tta x em o da. Arnlop$orpaS nr

qcHucNr :roii uepsr r{crbrpe pe6pa .qo-r-IXHbI 6rrrr npulrepHo oAHrraKoBbrNrrr, a rBa
t:

0cra,qbHbtx B v/ pa3 AJIuHHee.

Ana,rornvuyrc I\tepy Mo)I(Ho lrcno,rrb3oBarb Ir llJrt jlpyroro HHTepccr{oro cnr\rr-
rtcKca Ae.rro}{e - cHMnJreKca peruerKu OIK._Ou raKxe HMccr qerbrpe o.qHHaKoBbrx
pc6pa rr j lsa 6orec ArHHHbrx. Koropble s 2 | .,13 pa3a nnHHHcc rrcpBL,rx. Taxlnr o6pa-
'ior\r.3at\{c}rrrt J-z sa 2lJl , Nrbt nonyt{uNI r\repy, crelurarn3upoBarrHyro Ha rrorrcK

curvrn,rcxcon O[K.

ConepureH lrocrb. Ec,rH so:HrlKae'l Heo6xoAuMocrb o6leruslml ABa Hrrr r Hc-
cKor[,Ko'rrrIIOB cHMrr.'reKcoB H paccMaTpuBaTr, HX KaK oAnH o6uuli KJ]acc, ro ruoi{rrro
c()cJrrnrrrb coorBercrByrorrlue Mepbr B ogrry. HanpuMcp, xoporuuc rcrpa3jlpbr rr KBap-
'roKfal,qpbr flpeAcraBnrror cHMrrr.reKcbI, xapaKTcpHbrc An.s n,rorgeliurux Kpncra-!,rlt-
(rccKrx y[aKoBoK. !l.a roro r{To6br paccMaTpHBaTb HX oAHoBpcI\.tcIIHo r(aK o.qHrr 06-
utrri 'r x-rracc, n pa6o're [ 82] 6rrna npeAnoxeHa npocra.s Mcpa, rro3rHec rra3BaHuat
(' ( ) (i c p w e I t t t o c nt bto c u.rt nr exca l1 831

S:min (T lTh,  OIO).

Mcpc S nprrrucbrBaercfl 3HaqcHrrc,1116o rcrpaSApurrr{ocrrl, "rru6o ox rarj lpr r.r-
n()clrl .qaHHofo cHIufrJIcKca !e,roHc, B 3atsIlcnllrocrl{ or roro, ty'16 lucHbluc. Taxttlr
O6pa;orrr, 3T'a Nrcpa r{Mccr MaJroc 3HaqeHHc KaK.qnr xoporuHX Tcrpa?ApnrrccKHX. laK
u KBaproKTa3ApHqecKHX cHMnJIeKcos. Bollrurnc 3ilaqelrur Mcpbl coorBcrclBvror
crrNrrr-rrcKcaN{ rrHor"r Qopurr, 4a,rexoir or ?THx coBcprucrrHr,rx rrrnoB.

tl.-{. CrpyrcTypa rrJrorHr,rx yrraKoBoK cSepllrrecKr{x qacrnu

Pa6ora c cHMrrJIcKcauu lcnouc r{ pa3BHTrrc npfieMoB HX arrar'nr3a ruorliBnpo-
Bairrrcb c'rpeNrneHHeM [oHrTb cTpyKrypy [,rroTHbrx y[ar(oBor(, )t(cJraHHcr\{ yBrrAcl'b Il
oilrca rb oSulnocrr H pa3JIHtrHc rvlc)KAy xugxoii u arrroptfilofi Sa:arrlu. O;1uaxo rro.'ty-
,rclubrc pe3yxbrarbl Hc 3aKpbInH npo6.rrelty, a frocraBrrr'rH uoBlre 3aAaqu. Cra,ro.qcrro.
tl ' Io cTA'IIIcTI{Ka KaKIIX-JIH6o xapaxTepl{cTlrx cuMnitcxcoB flc,ronc (rr- ' i lr rrftror ot.paH-
iri lKoB Boporroro) Aaer HeAocraroqrryrc uH$oprrrarl lrro o c'rpyKrypc. HaH6olcc rrrr-
|cpccltblc rrcpTL'I cTpoeHu-q HeKpHcTa-uHrIccKHX cHcTcM BuAgTcn HC B J.tOKa_tbItOt\t
rroprjlKc, a B npocrpaHcrBcrrr{btx crpyKrypHbrx Koppenrllu.qx. Oco6ar ucHHocrb
crrNln,qcKcoB lcloHc oKa3brBacrcr B roru, rlro oHu rBnrrcTcr yAo6HbrMH crpyr.iryp-
llblluu 3.lCNIsHTaI\III Ant u3yqellHt [pOCTpaHcTBL-HHbrx cTpyKTypHbrx rurorHeOs. 3rO-
Nly IIocBtuleH c-rIcAyttJlIIH["{ pa3Aen, a CeiiqaC pe3}oMrrpycNl saxHlrii ruor\,rcHr cTpyx-
fypbr rrnorHbrx cHcrcM, KoJIHqecrBerlHo Hccne;loBaHHlli i  c rloMorubro aHa,rlra (rop-
Nr r,r cr r NrnJ'tcKcon nc,roHc.

[-;rasHor"r qeproi.i Bcex ruIorHLIX y[aKoBoK c$epuuecxux rracrrrq rBJrrcrcr [o-
Ebllut:Hl{a;t Aont xopolxnx rerpa3.qpur{ecKux rcou$uryparlHfi. B ra6n. I, s:sroii ur
pa6orlr ! 571, npnneAeHbr .qonu xoporxux rerpa3/IpoB H KBaproKra3npoB. BbrAc.'rcH-
ribrx c rroMolrbro rpaHur{Hbrx 3HaqeHuir Tuu O6 gnx pa3nr{qHbrx cr{creM. B r.rAca,ll-
HOIU KpIICTanne rIpHCyrCTBytOT TO,qbKO TaKI{e THfrbr CHMTIJTeKCOB, rlpl,t 3TOrU KBaprOK-

r22



9. ITopndorc ua cpei)uttx .ttactuma6ar

Ta6 , ' r uua  l .  [ o . nuxopounx re rpa3apoBx r l tKBap roKTas [poBnoBpa3J t l | r tHb l xc l t c re l t ax

Motrenr' l l r .+n( )

Kpucra,rn fl {K (u4eanr,mIfi)

Kprrcrarn fIIK (uarperrtti) 0.82 0.5 5

r\roprfrrar rfasa (rranr. crfeprt) 0 . 8 1 0.8 t i

l\''rop$rrar <faea 0,26 u,6l i o,r,x

LI -xnqxocrr ( F-crpyxrypa) 0,25 0.17

LI-xnnxocrr 0 , l 5 0,28

ra3lpoB B ABa pa3a 6o:rrurc, qeM Terpa3ApoB. B HarperoM KpHcrannc 3To coo'rllo-

lxeHHe [pHMepHo coxpaHr{ercq. B avopQHofi Sa:e KaprHHa HHat. B Heii rapfic IuHofo

xoporxHx TeTpa?ApoB, Ho HX oTHocHTe,IIbHat Aont 6onbuc, r{cM B KpllcTanne. flo-

Ao6Har cwrya\r4s, uMeer Mecro [I B )KItAKocrH. 3Aecb cneAycr cMorpcrb tla F-c'r;lyx-

Typy xHAKocrH, rAe ycrpaHeHbr JrHrrHHe reMrreparyprrbre 4)nyKryauuu [185]. lrra l-

crpyKrypbr (lrruoocHHsrii cHr.rMoK aroruoB) crpyKrypHat Kap'rHI{a 6o-ncc pa:rrrrrla.

I4:6rno.rHoe KoJrHqccrBo xoporuHX rerpa3ApoB (u, xar 6yacr o6cyxrarbcr r'la-
Jrcc, HX cnerru(buqccKoe B3aHMHoe pacnono)KcHuc) rBnrcrcfl ocHoBHoii rcolrclpu-
r{ccKo}"r [pHqHHofi, Mcrxarcucfi KpHcrannH3auhH npocrofr xHAKOCTH npu 6rrcrporr

oxiIaxAeHHH. 3auerurt raKxe, rrro KBaproKTa3ApbI oxa3blBarcTcq rlco6xo.[uNrbrN{ 3,'rc-

MeHTOM CTpyKTypbr rrJroTHbrx HeKpHcTannHqccKIIX ynaKoBoK (ucxay TcTpaslparvru,

c Mc)KHbrMH IIO O6qeMy pc6py, aBToMaTHqecKH Bo3rrr.rKacT KBapToroa3ApHrrccKar Ko r r -

Qurypaunr).

9. rrop^flAoK HA CPEAHT4X NrACITTAEAX (CPEAHT4[ rrOPrrAOn)

Xopouo H3BccrHo, rrro paArra"qbHbre QyuKunn pacnpcrclcrrrrr Bccx xrr.tKo-

crcii H rcM 6onec rBepAofi aMopQHor"I $asu gcuoHcrpupylor IIc roJrbKo ncpnlri i

nHK, COOTBerCTByrOrrIHii blUXaiirUCUy OKpy)KCrrr{rO, HO H rrocnCAyrOtIlHC OCUrr.'rJrr-
qrrrr. AMrInHryAa 3THX ocrlunnruuri rrocrerreHHo 3aryxaer c paccrorHlreNr, rro rrc-

cKoJrbKo BrroJrHe qeTKHX MaKcHN{yMoB BCeDla [pUCyrCTByCr. TaX, Halpl{r\tcp, Ha ?Kc-

nepHr\{eHriurbHo r{3McpcHHoii syHKuHH paAr.ranbHofo pacnpeAejreHHr xrrlKofo ap-

roHa rrpu reNrneparype rpofiuoli ' for{Krr,3ara6ynnpoBasHofi a pa6orc [186] u npo-

crHparorucl"rcq [or{TH Ao 30 A, MoxHo ycMorperb rro Kpar"rHeii Mcpe cer\{b NlaKCHr\ty-
Nros. Kol.rnlrcTepHbre MoAenH xnAKocreil H creKoJr raKxe rro3Borrflror yBHrcrb jla-

rreKHe ocrlHr'urqrluH QynrrlHu paAHuLrrbHoro pacflpcAeneHrrr, Koropbre rilr B Kocr"r Nr!-pc
He rBJrrrroTcr apresanrauu.

Pa:ylreercr, 3Aecb He cneAyer roBoprrrb o "ra,rlneu nop-rgxc", nojl Koropbrr\,l
rroHHMaeTcr HaJrHqHe TpaHcn{quoHHoii cuMMerpuu. B HeKp}rcTannHqecKrrx crrcTc-
N{ax ee Her. O.{Haro KaKI{e-To "flDorf,x(eHHble" MoruBbI B DacfioroxeHllrr aroruoB ts

':!5_
0 .5

0.62 l

I0.43

h r  I  t l o

0,33 |  O.OU
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Vacma I I. IlputorceHun .Memoda. Auop$orpaQu.a

XHAKOCT.TTX H CTeKJrax, OqeBHAHO, CyqeCTByIOr. [n.a O6O3HaqeHHt CTpyKTypHbIX

xoppe,rrunii raKofo poAa B nlrreparype ynorpe6.rurorcs repMnHut "cpeguufi nop.a-

;1ox" nnn "crpyKrypa Ha cpeAHL{x Maclxra6ax". B aur:ruiicKol"I nfireparype pa3Hbr-

Mr{ aBTOpaNtH HCrronb3ylorcg HzI3BaHlt.s "extended strucfure", "medium range order"

rrlrr "intermcdiate order".

trltvrcs Ae,ro roJrbKo c paAuanbHoii $yHxqncir pacnpe.[eneHl{fl, HeBo3Mo)KHo or-

BCrrrTb Ha Mrrofue Boflpocbr o6 ycrpoiicrBe HeKprrcTaJ]JrilqecKo!"r $a3br. Hcnonr:yn

KONIrrbrorcpHbrc MoAenu u paccqHTblBafl, Anfl, HHX ceTKII BOpouoro n Lenoue, MoxHo

rrpncrynnlb x 6olee AeranbHoMy paccMorpeHnro rrpocrpaHcrBeHH[,rx Koppeflrurrr"I

aroruoB. C ux nouourbro HccneAoBaHHe crpylcTypHbIX MorHBoB cBoAHTcr K aHanrr3y

KnacTcpoB lra ceTKax, oTpaxarcqux [poT.rrx{eHHbre r\{oTuBbr B pacfionoxerrrilr aro-

I \ {OB.

@u:rrxrr H N{areMarr{Ku yxe AaBHo 3HaKoMbr c noi{o6Hbrrvrn 3araqal,rH. flpo6,rc-

Nra pacilono)KeHHr B npocTpaHcTBc cBr3aHHbrx N{exAy co6oii o6berroe Bo3HuKacT B

car\{brx pa3Hbrx o6racrqx HayKH. Hanpnrrtep, Antr nporeKaHur xHAKocrH rrJrlr ra3a

cKBO3b [OpHCTOe reno BaXHO TIOHHMaTb, CKOJ]bKO AOnXHO 6Urr, n ]reM lrOp. qrO6St

BO3TTUKJIH IIyrH .qnq [epeMe[IeHr{s cKBo3b r{aKpocKonuqecKoe reno. B (ru:uxc rro-

JryrrpoBoAltuKoB B cBoc BpcM.rr o6cyNga,racb 3a.qaqa o Tor\r, cKoJrbKo c,rclyer lo6a-
BrrTb flpoBoArulcfo MaTcpHil'ra B AH3neKTpHx, vro6rl Bo3HrIKIa npoBonHrvrocTb, ltJtrr

cKoJrbKo npoBoJror{cK Ha MeTaJrJrHqecxoii ceTKc HaAo ncpcKycrrTb, .rro6rr flpoBo.ilrr-
r!{ocrb [po[ana. Taruc Borrpocbr He rBn.f,rorcr rpHBHaJIr,Hrruu. OHn rroporHnn rlc-

nyrc rrayKy - Tcopurc fiepKonf,ur{H, oKa3aBruy}o 6o:rsuroe BJTHTHHc Ha iravqHoc r\rn-
poBo33pcHuc. Cralo rroHrrHo, rrro u fipocrbrc rcoNrcrpurrecxue rparcropbr rrroryr ]rNrc-r'b
BaxHbrc $u:uvecxue rrocneAcrBus. 06o BceM 3ToM MoxHo npoquTarb, rrarrpHMcp, B
lurecc.ruofi nony,upHofi KHHre 3$poca [1 87]. 3accr usr 6yAeu Hcrronb3oBarb ycro-

rBruyrccr repMHHonornro H HeKoropbre MeroAr{r{ccKHc rrpHcMbr 3Tori rcopHH.

9.1. I loaxoAbr H TepN{uHorornq reopnH rrepKoJrflurru

I{anorrruurtr ocHoBrrbre MoMcHTbr rcopun ncpKontllu}r Ha cerxax. tr4lrccrcs .lsa
Tlrrra 3a.qaq, TaK Ha3brBaeM:.;re 3adaLta y,3-:tos H sqdaqa c'snsei. B ncpaov clry,rac "oK-

pa[riBacrct" HcKoropaq Aons y3noB cerKu. flpu arou oKparucHHr,re y3nbr. cr\rcxHbrc
rro cBr3qM, crrnrarorcr flpuHaAnexarlnMrr o,qHoruy Knacrepy. Bo nroporrr - BbrAcxr-
cTct HeKoTopat Aont cBt3eii ceTKH, a B KJIacTep o6reAl.rH.sroTcr Tc oKpauteHHbtc
cBr3rrr Koropbre Hr{cror o6lruii yren. B KraccuqecKoM Bapr{aHTe reopHu rrcpKonr-
rlurr oKpacKa y3noB rrnrr cBrr3eii npoBoArrTcr clyqar"{HbrM o6pa:on, a npe.qMeroNl H3y-
rrcr{IIr tBrqctc{ aHaIIrr3 KnacrepoB ilpH yBcnHrIeHHH IoJItt oKpalueHHbrx y:,roa (cu-

:cir). flplr rrarofi AonH oKparucHHbrx 3JreMeHToB uNrelorc-q ro.rrbKo H3oJrupoBarrHbrc
(xorre,urtte) Knacrepbl. C yoe,ruueHHeM 4onu oKpacKu Knacrcpbr yBe.rrr{rIuBarcTcr,
|IpHqcM fr'IaBHbIM O6pa3OM 3a CrleT O6reguueuHr oT.r{eIIbItLIX KoHeqHbIX KnacTepoB B
5o,ree KpynHbrc. Klacrepu flpeAcraBnrror H3 ce6r, e o6ulerlr clyr]ae, BecbMa cJ'ro]r(-
uux ":nepyueK" H3 y3noB u cBfl3eir. {m ynpouqeHHfl aHarn3a KnacrepoB rrHorrla
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9. Ilopndorc ua cpeduux .uactuma6ax

paccMaTpHBaIoT I{x cKerembt, T.e. 3aMKHyTbIli KapKac, ocrarculnlicr nocJre yAancHr.rt
ropqaruux (u e pm eau) KoHrroB Knacrepa.

llpHuqnnna-nbHbrM MoMeHToM rBrcercq ro, qro npu KaKoM-To o[peAeneHHoM
3Har{eHHu AonH oKpaueHHbIX y:lon (car:efi) ao:uuxaer nepKonn4uouuati vln 6ec-
xouequari K.lacmep, xoropsrfi [pocrHpaercr or oAHoro Kpar cerKu Io apyroro. (B
cnyqae 6ecxone.rHofi cerxu 3Tor Knacrep roxe 6ecxoneunufi). Taxoe 3HaqeHne AonH
oKpaueHHbIX y3noB (csr:efi) pc Hz}3bIBaeTcfl KpumuqecKu,M HrrA t\opoeosbt.v. I4urc-
pccHo orMcrr.rrb, ttro Anfl AaHHoro rHrra ceroK 3Ta noporoBafl Aonfl (nopoz ttepKo.Tt-
tluu) xvtterct xapaKTepHofi BenHqnHofi, T.e. oKa3brBaercr npr.rMepHo roii xe cauoii
rrpH pa3nHqHbrx pcanH3a\vflx clyvafiHoro oKpariluBaHHr ceroK, a B npeAene 6ccxo-
HeqHo 6olrIlrofi cerKH HMeerct crporoe npeAenbHoe 3HarreHue, 3aBHcru1ce JrHtub or
pa3MepHocTrr npocTpaHcTBa H TorronorHH ceTKH.

B clyuae ucclyvafiuoro oKpaIrI{BaHHt cerKH noBercHHe KnacrepoB oKa3brBa-
crcr HHbrM H 3aBHCrrr or xapaKTepa KoppeJrruHfi n pacno,roxeHHH oKparxeHHbrx y3-
non. flpn 3ToM l{3MeHtlorct crarHcrHKa KoHeqHbrx KnacrcpoB u nopor nepKonruHn.

3Accr lrsr 6yaena HcloJrb3oBarb cerKH Bopouoro u leroHe, 
"orpaurnrai" 

nx
y3nbr HIrH cBfl3ll HcxoAfl H3 pculaeMoii $n:nvccxoii npo6levu. lpyruuH cJroBaruu,
par6ncuuc Bopouoro-[eJroHe Hc[onb3yercr KaK KaHBa, Ha rcoropoii BbrAeJ'rrrorct
y3opbr, orpaxarcuHe rrporrxeHHr,re crpyrcrypHbre MorHBbr B cHcrcMe. Taxol"r Ilo1-
xoA oKa3brBaercf, [poAyKTHBHr,rM, rrOCKOnbKy y3nbr H cBr3H ccroK BopoHoro H !c-
J'roHe uMercT BrroJrHe orrpeAcneHHrrfr cusrc,r H oAlro3HaqHo cBs3aHbr co crpyrrypofi.

flogvepxueu, qro 3aAaqu y3noB H ceq:eii Hc rBJrrrorcr 3KBr.rBiurcHTHbrMr{, xor.t
e o6oux cnyqasx Knacrcpr,r cocrorr KaK H3 y3JroB, TaK:,z H3 cs.s:cfi cerxn. Kaxna_s ur
HHX COOTBeTCTByeT pa3HbrM suruvecxHl,r npo6,reuanr. Hnxe ulr KocHeMcr llx o6c-
ux. Asalu: crpyKrypbr Ha ccrKax BopoHoro u leloHe rBJrrerc{ :agavcii y3JroB, a
:aAaqeli csq:cfi 6yAcr uccleAoBarrne nycroro MexaroMHoro rrpocrpaHcrBa, qeM Mbr
:a[uelrcs no3nHcc.

9.2. CrpyrcTypubre Morr{Bbr Ha cerKe BopoHoro

KaxAufi y3en cerKlt BopoHoro oAHo3HaqHo cBr3arr co cBoHr\{ cr{Mnrexcorr.r
[enoHe. 3ro csoficrBo cerKrr BopoHoro raer Bo3MoxHocrb H3yqarb Ha rrer-r npo-
crpaHcrBeHHoc pacnonoxeHlle cHMrrnHrluaJrbHbrx xoHSurypauHii aroNlos. 14cno,rr-
3yr KaKyro-nH6o ro,ru.recrBeHHyro Mepy cHMnneKca, Ha[puMep, Terpa3rplrvnocrr I
HnH OKTZT3ApHqHOCTb o, noxuo KaxroMy y3ny cerKH npurrHcarb qHcrro, paBHoc
3HaqeHHro nrr6pauuofi MepLr. Ecnl.r:Haqenne Mepbr yAoBnerBoprel 3araHHoMy KpH-
repuro, HcxoArx-leMy r.r3 pe[raeMofi $u:avecxoii npo6,levsr, ro 6ygerra cqurarb y3cn
oKpallleHHbrrr.r. Taxr.rlr o6pa:olr, B ornuqne or rpaAr{rlnouuofi nocraHoBKH 11epKo11r-
uuonHofr 3araqv, rsl6op oKparueHHbrx y3aoB y Hac ocyqecrBJr.rrercr He clyuaiiHo, a
onpeAenrercr crpyKrypofr Hcc.rre4yelroil uolelu.
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9.2.1. T-oxpacxa

[n-a Ha6nro.qerru;r MorltBoB pacnonoxeHur xopouHx rerpa3ApoB Hyxno oKpa-
curr (Hapnconarr) ToJIbKo re y3nbl cerru BopoHoro, Koropbre coorBercrByror cuM-
rrJreKcaM c Ma,qbrM 3HatreHHeM uepu Z.

Eyaertl crpoHTI' Knacrepbl AJUI pa3HbIX npe;IenbHr,rx sua.rcHuii r'lepu I, nocre-
reHHo yBennquBaq ee. f lepnue Knacrepbl 6y.uyr cocraBJreHbr l lg uan6olcc coBcp-
[IeH]IbIX Terpa3ApnqecKHX rouSurypaunt"r. 3arelr K HHM noAKn]oqarcrcs 6olcc lrc-
Ka)I(eHHbIe, oAHaKo ecJIIr [peAcJIbHbIe 3HaqeHut I nce erqe rocraroqHo rrarbr. To
HaLUH KJIacTepbI Ha cerxe BopoHofo cooTBeTcTByloT arperaTaM, cocTaBneHHbil\t rr3
xoporuHX rerpa3ApHqecKr.{x xoHSHryparluii.

Taxne HccJIeAoBaHus 6t'tlu [poBeAeHbI Anr pa3nHqHux rrlogclcli cr]cplrucc-
KHX rracrrrrr (cu., uanpHnrep, !00, 188]). Eu,ro noKa3aHo, qro.qnr Bcex nJrorrrbrx
cllcreM (npocrste xI.{AKocrH H crcKJIa, ynaKoBKH TBepAbrx H MTTKHX ruapon) Ha6:rro-
AaeTct oAHa H Ta xe Kaprusa. Vxe rlpH ManbIX Aonrx oKpaureHHbrx y3noB }raqr{Ha-
rcr o6pa:onr,IBarbct Knacrcpbr. 3ro eo:Huxaer paHb[re, r{cM npu c,ryvafiuol"r oKpac-
r(c y3JroB, qro yxc foBopHT o He c.uyvaiirrotvr pacnonoxeHHH xopolxux rerpa3rpnqcc-
xHx xoHSlrrypa\uir B TaKHX cHcreMax. CHa.la,'Ia norBJrgrorcr ll.rHei.rsr,le Knacrcpbr,
rarcu (npu yBcnHqcHHn rrpeAcnr,Frofo 3Harrerrltr zgln orpacrcu y:,ron) olrH HaqHHa-
Ior BcrBHTbct, 3areM craHoBtrct Br,IAHbr [grLIqleHHLIe KonbIIa. flpn ,la,rsucr"rurcN{
yBcnHrleHnI{ BbIAeneHHbIX y3noB Knacrepbl sce 6o,'lsue pa3pacralorcr, rlotB-rrrrorct
afpcfarbr rr3 rrrrHr{neHHbrx KoJrcrl. flpu oxpacxe npHMepr{o 20 oh yzrcn }'xc craHo-
BHTct rpyAHo pa3rntAerb 3aKoHoMepHocrn HX pacrronoxcHu.q. B 3ToM cJryqae Nrox-
Ho He pHcoBarb Bcc nonyqarcrIltlccfl Knacrcpll, a ofpaHHrlurbc{ HX cKereraMn (qlrx-'ra-
rnrn), r.c. ocraBuTb or Knacrepa ro, r{To ocracrcr rrocJrc yAancHLt.s McprBbrx KoHuoB.
Ha puc. 85 noxasaHsr Knacrepr,r H Hx cKcJrerr,r, BbrAerreMuc Z-oxpacxoii yuon ccr-
xlr Boporroro Ha rrpuMcpe MoAenH nlornoii xrrIKocrn.

Ha pnc. 86 norarauo coorBercrtsIlc Mex,qy rppanulcHrarux ccrKn Boponoro rr
xoH$urypauurMu uapoB. Orjlc, 'ruubli i y:c:r (clr. plrc. 86, a) rccr4a o3Ha(racr oJrrv
(lcortllponaHHyro) cHMIIJIHIIIIaIbHyro xoH$nrypaqrrrc aroMoB. V:c,r, urrrcrculHli rra-
J'loc 3IIaqcHltc Mcpbl I, o:Havael rlro 3Ta xou$lrrypaqns 6tuzxa K rrpaBlrnbltoi'r Tcr'-
pa3Apr.rqecKort. [trxyKa3arrnr y3JroB, o6le4uueunbrx B oAHH Kracrep, p]rcyrorcr cB.s3rr
ccrxrr BopoHoro, coeAr.rHrroque AaHHble y:lrr. cnvlJrexc Moxcl. r{Mcrb coccAa no
1rc6ofi H3 rlcrblpcx rpaueit. flo:rolty qerru Terpa3ApoB nerKo MeHqruT HanpaB-qcHgc
u cnoco6urr o6pa:oarrnarb pa3BerBJreHHr (clr. pnc. 86,6). flarr, rerpae4poB r{oryr
3aMbrKarbcr B Korrbrlo. Coorgercrsyrcuyrc roHQlrrypaquro aroMoB Ha3brBaror rreKa-
3ApOM, TaK KaK UeHTpbr aroMoB n ueii o6pa:yror BeprxuHbr .qecrrHrparrHHra (clr.
pHc. 86, e). B Heft nrrb aroMoB ynoxeHbr B Korrbrlo, no rIeHTpy Koroporo (cnepxy rr
cuu:y) npHno)KeHbr eue ABa aroMa. 3anaernlr, qro rerpa3Apbr, cocraBJrrrourHe AeKa-
3Ap, He Moryr 6rrrr npanlurbHbrMH: o6uree pe6po, coeAHHsrorqee fionrcca AeKa3lpa,
ornHqaerct or pe6ep B 3KtsaropnaJlbHoM Konbqe. OAsaro 3To orJrr4rrue lra,lo (oxo.rro
5 %). 3aueruM, qro AeKa3Ap Mo)KHo cqnrarb cocrasHori qacrbro HKocas.qpa. ,rlHucii-
Hat yKnaAKa npaBI.InbHbIX TeTpa3ApOB B rrp.rrMoru HanpaBneHHrr H3BeCTHa B feoNrer-
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Prrc. 85. Moruasr B3at{NtHoro pacnonoxeH}rr xoporxux rerpa3Ap[qecxux xonQrrry'pautt i i  arorttrs

Ha ceTKe BopoHoro JreHHapA-AxoHcoscxoil xHAKocru. floxaaauo 20 o/o yzstos, l{lvle }oul}tx 3Hatlc-

Hue gepLr I< 0,01 (a). Crelerur AaHHLlx KnacrepoB. lbpuauue Hapyxy cBt3u 3al\{t'lxa}orct Ha

lportrBonoJroxHoii cropoHe MoAenbHoro xy6a 6:rarolapq nepfio.[HqecKuIu fpaHtltlHbtrt yc,'loBIltrl

( (j).
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