
Vacmu IL lfpu,tocreuun uemoda. KolrnrrcrepHar nopoMerpnt

rypHoro Saxropa (cv. puc. 109, e u 111, e). Crpyxrypurri i acnexr rpennKa o6cyx-

Aaercq B rrocJIeAHHe roAbl Bo MHoTHX pa6orax. Cuuraercx, qTo no.rrBJreHHe 3Tofo

QH:uuecxoro QeHoueua cBr3aHo c reM, r{ro B cxcreMe Moryr rrpucyrcrBoBarb ABa
pa3nHqHbIX nIrHefiHbIX uacurra6a. OAHH u: HHX orrpeAeJrreTcr 6luxafiruurtl Mcxa-
ToMHbrNr paccrotHrleu, a 4pyroii Bo3HHKaer 3a crrer cnequQu.recKrlx Me)r(aroMHbrx
e:anNtoAeiicrrufi, npnsoArIrII{x x xarculr-lu60 AolonHHTeJrbHbrM crpyrcrypHbrr!{ N{o-
rHBaM, K "Koppenrqvfl,MHa cpeAHr{x vacutra6ax" 12261. B cnyvae BoAbr 3ro BoAo-
poAHbre cBfi3H, o6pa:yroulne alKypHyro crpyKrypy, rre BropbrM nnuefiurru Macura-
6oNl .ser.flercr xapaKrepusrfi pa:rnrep fiorocrH s raxoii crpyKType. floaror'ry nropoli
rHHeliurtii trracrrrra6 nyqme npo.rrBnsercq HMeHHo B aHaJril3e xoppc:r.xqnii MCixarorr{-
r{ofo npocTpaHcTBa.

fl irolHaq cHcreMa oALIHaKoBbrx cQepuvecxlrx qacrnrl B 3'I 'oM cMbrcJIe rB,rrrcrct
yHurarruofi. Oua AeltoHcrpupyer rlpnMep, rge rlrHeiiHr,rf i nacrura6 xoppcnrll lr i i
rrycToT H caruHx aToMoB coBlaAacT.

Hrax, cucrcMa aroMoB {A} we enuHcrBer{Htri i o6lcxr AJrq crpyKrypHoro ana-
,rrr:a. Cncrelra {D} TaK}Ke Mox(er rrcrrolrb3oBarbcr Ans srux uenefi. Tax xax uc}rrpbr
Hu'rcpcruurraJrbHr,rx cSep lexar n uy6uHc MexaroMHoro npocrpaHcrBa, To HX arra-
JrH3 rrlacr B3fn.rrA Ha cTpyKrypy HccJrcAyeMoii arouuoii cHcTeMbr c TotrKrr 3pcHHr ny-
cTo'f.

I4cnors:osarb cHcreMy {D} alr 6o,rcc c,roxHoro crpyK'rypHoro aHaJrrr3a, rra-
rrpHMep [pHrlreHHrb r Heii eue pa3 MeroA BopoHoro-[cJroHe, BprA nu pa:yrrrHo. B
rrcii cogepxv'tcs, B 6-7 paz 6o,rrurc ror{eK, qeM B {l}, xpor\rc roro, rrcKo'ropbtc
'forrKn B lrcr"r pacnoJrararcTcr orreHb 6,ru:ro Apyr K Apyfy.

I 1.3. TpexuepHaq ynaKoBKa Ano,r,roHuq

floc;tc roro, KaK MeroA Boponoro-lciroHe 6lr.n o6o6ulcH Ha cHcrcrrrbr urapoB
pa3rl0rt) pa3luepa, cTaJIO BO3MOXHbIIVI [pHMCHI{Tb CfO AJ]t nOCTpOC]lllt rpcxtrlCpnol"t
yIIaKoBKtI Ano,l,roulr.s. lnr 4eynaepHoro cnyqas yrraKoBKa AnorroHlrq xopotr]o 3rra-
KoMa I\{arcMarHKaM. Eolec 2000 ner Ha3a.q lpcBHerpevccxnii N{arcruart{K Ano,r.rro-
uuir uz flcpra, npn H aAnexauruii Arexc augpuiicxoii uarcuarH rre cKor"r ru xo.l c ( c lr.
KHHI)'MaHgclr6poral232l), cSopr'rynupoBaJr cBolo 3HaMcHHryro 3aAaqy - Brrrr-
carb Kpyr McxAy rpeM-rr [pou3BoJrbHbrMH KpyfaN{H Ha nrrocKocru. HHor.qa 3aifaqcr"r
Ano,uoHuq MarcMarHKH Ha3bIBaIor 6o,ree o6ulyro npo6reruy - rrocrpourb oKpvx-
Hocrr,, Kacarouyrocr oAHoBpcN{eHHo rpcx IpyrHX oKpyxHocrcir Ha nlocnocrrJ, filc

AorrycKacrcl, uro6u nocrpoeHHar oKpyxHocrb BK;rror{ara s cc6.fl HcxogHtre [62].
O:fHaro Ailf^ Hac [peACTaBn.seT HHTepeC ToJIbKo BnHCaHHat.

B AnyuepHoM npocrpaHcrBe cyruecrBylor AocraroqHo rrpocrbrc ar'rfopr.rrr'vrbr
pemeHHr 3araqr Anol;ronus L62,233, 2341. BnucaB Kpyf Me)tqy 3aAaHHbrMH, r\{br
MoxeM rloBropHTb [polleAypy, BnrrcbrBa.rr HoByro B ocraBrrreecx cno6oguoe Mccro.
flpogonxar raKuM o6parou BBoAr.rrb Bce HoBbre H HoBbre Kpyrr{, Mbr rronyqnNr y[a-
KoBKy Anor,roHHq.
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I I. Hexomopate (tusuuecKue npu"toJ{etftul

B noc,reAuue roAbr rrHrepec K y[aKoBKaM Ano,'u]oHHrr 6r,m o6yc,roBren rcNr.
rrro oHLt o6raAator vacrura6nofi nuuapuaurHocrllo, T.e. rBnrrorcr Qpaxra,rrurtllr
o6rcrraltrt. trI:y.tcuuc raKHX o6r,exron 6lrro .rpe:nrrqafiHo flofiynrprrblr\r nocirc rro-
sBncHnr KHHfrr [232]. Esno Har-{AeHo, vro SpaxralbHar pa3McpHocrb .qBvrucpHbrx
yrraKoBoK Anor,rouu-s rr3Me Hrcrcfl or 1,35 ao 1,55 B 3aBucuMocrrr or crroco6a nocr'-
pocHIIt L233-2361. Kpornre roro,3Tr{ nocrpocHur ucno.rrb3yrorc.rr n npHr\{eurucJ'rb-
rro x @H:nvecK[M 3aAaqaM.

B pa6orc l23TlrryelnoxeHa Molenb 3arrorneHr{r upocrpaHcrna cry,variuo nor-
HnKarcrqHrlrn H pacryrquuu cScpuvecKurun KarJrrNrH B ilpeglonoxcHHH, r]ro Kax-

Aaq II3 HHX pacrer c oAZHaKoBoii cxopocrsro Ao MoMeHra conpnKocrroBcrrrrr c Ka-
xoii-,qu6o.upyrol"I ranreli. f lpn pearu:aurrr raKor"r f lpoue.qypbr Bo3HuKacr "Krrrrcru-

.tccxttl i" BapItaHT HeynoptAot{cFIttol"r \ ' [aKoBKII Ano,uoHur.
B pa6orax L234, 2361 nocrpoeHbl ynaKoBKH c AononnnrcJrbrrbrNr )/cJroBrrcr\r.

.rro6rt KaxAafl oKpyxHocrb MoDIa Bpaularbcr 6cr npocxalb3r,rBanrri l rorrKax Kaca-
Hlft c coceAruu. TeopcrHqecKas Bo3MoxHocrb cyulccTBoBaHHfl TaKoI'o "rro.fuIl1il-

Hnra" rto3Bo,rrrua aBTopaM yKa3aHHbrx pa6or BLIcKa3arb npcA[onoNicHHc, r]To ana-
Jrofr{rrHoe cJroxHoc Bpax{eH}re MoxeT HNreTb MecTo, Ha[puMCp, B TCX CnyqarX! KOf-

Aa reKToHIIqecKHe tutarQopuu :eltHoii Kopbr rrcpeMerqarorcq Apyl ornocrrrenbHo

npyra 6c: :curcrpflceHHfl H BbrreJreutrr 3aMerHoro KoJrHqecrBa 3HcprHH.
OAsaxo flepeHoc 4nyrrepHoli KaprnHbr Ha rpcxMepHbrc rBJ'rcH]rq lrNrcer 6orb-

rue rrJrJrrocrparuBHoe 3HaqcHr{c. floarortry Bo3rvroxHocrb rlccrc.qoBarr, TpexNrcpHbrc
ynaKoBKH rrpeAcraBnqer oco6srfi uHrepec. Merorl BopoHoro-flcloHc Aacr nyrb
ll,qr rrx rrocrpoeHHt. EAnHcrseuua.a npo6,relra, Koropat 3Accb Bo3rrrrKacr! cBr3aHa c
Tct\ 'I, qro Ha AaJIcKnx urcpaqutx flporrcAypbr B yrraKoBKc Bo3turKacr sce 6o:rlutc rr
6o,rsuc N{aJteHbKHX uapnKoB. flo:roruty A.ru [o.qyqcHu.q 6orsulHx rrro.1c.ilcii rrrory r
norpc6oaarbcr 3HaqHTcJrbHbre KoNrrrbrorcpHbre pecypcbr.

1 1.3. l. flpo4edypa nocmpoeilun ynflKosKu

Ysrrr,S-cclxu Bopouor-o npou3BonbHoli orcrevtr uapoB onpcrcnrrol qclrrpbr
Il paAllycbl BTIHCaHHbIX c$ep. l lorrorvry QaxruvecKoe pc[rcHr{e rpcxMcpnoii ra]laqrr
Arrolurounq lponcxoAnr rrpH rlocrpoeuun s-cerru BopoHoro. A,rropHrrr rloctpoc-
uu.q :rolr ccTKH,l,Jn c[creMbr rlapoB pa3Hbrx paAuycoB paccMaTprlBaercr B pa3xcnc 6.5

floc,rc i locrpoeHHfl S-cerxu BopoHoro Mbr HMeeM B pyr(ax ronHylo uurpoprra-
urlrc o Bcex B[HcaHHux (HHrcpcruuHarbHbrx) c$cpax AaHuofi xoHrfurl,pauHrr ura-
poa. Tenepr r\rbr Mo)KeM rrpeBparurb HcKoropbre u3 3Tr.rx coep n HoBbre qacruubr

cucreMbl. llplt arolt cneAyer roJILKo cneArrrb 3a reM, qro6lr HoBbte ruapbl r{e rtepe-
KPI,IBAJIITCb APYT C IPY|OM, TAK KAK CAMH HHTCPCTIIIIHAJII,HbIC CQEPIT MOTYT IICPC-

KpbrBarbcr ruexry co6ofi. flocne raKofo rxara Nr6r [onyqr.rM HoBy]o rourfHrypauuro
HenepeKpbrBaroqHxc.s qacrHq. tlncno uapoB H nJrorHocrr, Honoli rousHrypaqlrH
yxe 6yaer Bbr[re, qcM y HcxoAHoii. lanee [ocrpoHM S-cerxy Bopouoro rn-s Hosofi
roHQurypaqHv v fiony\ilnr.r uosufi Ha6op rrHrepcrurruarrbHbrx c$ep. Hexoropbre rr3

1 6 3



V a c nt u I I. II p u.:t ocrc e utn t em o da. KonanrrcrepHar nopoMerprrt

Pltc'  112. l{ryrrcpHar nl lJrocrpar{Ht nocrpocHru yrraKoBKx AnoJr-rrorr lrr.  f{ :rr rrcxo;lrroi i  xoHrf ur y-
pauuri AttcKoB onpe/lcnqxlrcf l  Bcc HHlepclruttaJrbHbrc crpcpr,r (a), IJu<oropuc u3 nlx lrpcBpaua-
Iolct B HoBble qacTHUI'l cHcTeMbt (fi3 Ha,'laralourlxct lrHTepcrflrluaJrr,rrbrx crpep eu6rrpaercr. lla-
IlplrNtcp, Hat6orrura.r). flnr ttonyvnsuieiicr xourlurypauuu BHoBr, olpeAerrrrorcr nHrcpcrlruq-
al lLHble crpepst (6). 9acrr nt HHX, aHaroruqHo, npeBpauraercr B HoBbre qacrHurr cuclenrr (a).
Ilonroprr npoqeAypy NlHoro pa3. MoxHo 3arroJ'rHrrrb rrpocrpaHcrBo cxoJrL yfoAHo rurolHo (i).

Hrrx BHoBr, npeBparHM B uapbr. f lonropax raKyro f iporlcAypy MHofoKpal ' ]ro, l \1br pca-
nrr3ycM HrcpauHoHHsri i  npoqccc [onyrreHHr y[aKoBKrr Anor,rouHq (pHc. I  l2).

11.3.2. Modatu
TpcxuepHttc ynaKoBKH AnonroHHq 6sr,rn nocrpoeHbr n flpoaHanrJ3npoBaHbr B

pa6orc i61]. Moaelu crpoHJIHcb a xy6e c flepuoAurrecKHMr.r rparrneHbrr\rrr ycJroByr-
uu. Hau6orbrrree qucJro rracrnrl, AocrnrHyroe B MoAerr.rrx, 6uro oroJro 50 000. 3ro
no3BoJrHJro npu6lu:urrc.s K creileHu 3a[onHeHnr npocrpaHcrBa I : 0,9. crapryr or
HcxoAHbIX xou$urypaqllrl, cogepxauiux 100 uapoB. Yra:anuue npeAenbr He rB-rr_s-
loTct ofpaHlrr{eHHeM Merola, a oSycnorreHbl Bo3MoxHocrrMII KoNrrrbroTcpoB. til\,rcrc-
runxcr B ro BpeMr B HaueM pacnoprx(eHnu (PC-486, l6MB). OcHosHoe KoN{nb}o-
TepHoe BpeMr H oleparuBHaf, naMrrr, Tparrrcr Ha nocrpoeHue s-pa:6neHlrr Bopo-
HOfO.

o6cyxaaerr,lbre Hr.rxe lvroAenr{ crpor.rnHcb cne.{yrurqHrvl o6pa:ou. lra rexyureri
xoH$uryparluu MoAeJIII crponnacb S-cerra Bopouoro. tr4: scero NlaccuBa HaI-rAeH-
HbIx HHTepcrHUHaJIbHbIx c$ep npnHgMaJrucb K paccMorpeHHlo roJrbKo re, pann)/c
Koropblx 6str 6olrure, qeM HeKoropoe 3aIaHHoe reKyulee 3HarreHue r,n,n. Cpegu:rrrx
HHTepcrHI-IHaJIbHbIX cSep nrr6uparvcb re, Koropbre npeBpau{an}rcb B rxapbr. Taxurr,r
cnoco6ou Mr,r crpeMHMc.rr BcraBJrrrb B yrraKoBKy B nepByro oqepeAb rxapbr saN6o.ur-
lnero pa3Mepa. lnx rolo, vro6tr BcraBurb B ynaKoBKy Bce napbr, par4yc Koropbrx
6o;rrrue rrn;n, fIpHXoArrJIocb Aenarb HecKoJIbKo [IaroB rlpoucrypbr, T.e. HecKo,rrbKo
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I I. Heromoparc cpusuuecKLte nplLtouteHun

pa3 BBOAHTb HOBbIe [Iapbl H BHOBb paCCrIHTbIBaTb Ha6Op HHTepCTHrIHalsHsrx C(ttp.

3ror cnoco6 nonyqeHlr.f, xoHSurypauufr yao6eH Anfl anannsa$paxranrHux csoficrs
ynaKoBKn.

llocle roro KaK Bce rlycrorbl yKa3aHHoro pa3Mepa rmin lroJrHocrbro 3anoJrHe-
HbI, AJLrI nonyveHHoii rcoHSuryparluu B6rrrr{c"rH,{Hcb KonuqecrBo rracrHu .ly'(r',,,;n) rr
f iopr{crocrb S(rnrin). HanolrHlrna, qTo t : I - t], .Aa n ecTb cTerreHb 3anonHcHHr npo-
crpaHcrBa. flocne 3Toro 3allonHeHue Mo.qcJIU npoAonxanocb c yMeHbr[cFrHbrr\r 3Ha-
qcHrrer{ r-,n. Ha nepBoM lxare flpoqeAypbl B Kar]ecrBe nepBoto 3HaqcHut l.rlrin t\{bl
6panH cpeAHroro BcnlrrruHy paAHyca qacruq s ucxogHofi xouSrzrypaqulr. Haurrcsr-
uat BeJ'rHlrI,IHr r 'rnin, Koropyro HaM yAanocb .qocrrrrrb, paBrrrnacb 0,05 or cpcJHcro
pa3Mcpa uapoB B r.rcxoAHoii roHSurypaquu.

B Haurux pacqcrax L{c[oJIL3oBanHcL, pa3rHr{}rbre ucxoAHr,tc xorrrfrrrvpaurrrr c
pa:Holi rlJrorHocrlto lr AncrrepcHbIM cocraBolr. Kax rroKa3ann pacqcrbr, crpyr(ryp-
nttc oco6eullocrtr Hcxo4uoii ltouQurypaUHrr nporBnrrorcr roJrbKo Ha ncpBbrx rua-
rax npOIIeAypbI IIocTpOeHHq y[aKoBKn. Oluaxo I]ocJIe 6o,rrruOro qHcna rrafoB rrpo-
IIeAypbI ocraroTct TOJILKO MaJIcIIbKHc [oJIocTH, II cTpylflypa yIIaKoBKTI y](c [pari'Itl-
rrccKu Hc 3aBHcHT or lrcxoAHoii xoHSHrypaquu.

/{l.r auarn:a Mbr trcnoJ.rb3yeNr.qBe MoACnrr, rrocrpocrrHr,rc n3 pa3Hbrx trcxoJr]brx
xou$Hrypaqur"r. l lcprax HcxoAHar rouSnrypaqus 6una nocrpoeHa rry'rcNr c-rr),rrafi -

lroro Ha6pacbrBaHxs cScp n NroAc.rrblrbti i xy6. [ucncpcurrri cocrae c$cp 6lr:r :a,-larr
rayccoBcKIII\I pac[pcAcncr{HcN{ pa.qnycoB xrapoB co cpc.qHrrM 3ilalrcHHcNt R = 0.5 l l
crarlAaprllblM yKnoHcIIHcM o: 0,05. Korr0ll l 'ypaut{t coAcp)r{aira 100 .raclrrrl. clc-
IICIIb 3alloJrHcHur paBHrract 4i '= q300. Bropa.a rrcxoAHar xoHQuryparqrrl 6u.,ra rro-
nyqcHa lr: ncprori "cxarHcnr" cc Mcro.qoM MoHre-Kapno r'Io 4Y = 0,550. IIcrro.rr,:o-
BaJIucb raKxc HCxoArrbre xorrSurypaunlr lrs 2000 qacrnu c rcN{ xc JHCrrcllcrrbrNr
cocraBoM (cru.  HH)xc) .

I l. 3. 3. tDpaxmnruHue ceoircmea

t,rr QpaxraJroB KoJrHqccrBo qacrurl 1y'(r ',r, ' ,n), paAuyc Kot'opbrx rrpcBbrrlacr t-c-
Kyulcc 3HaqcHHe rr;n. rroAqHl{teTcr 3aKoIIy

N(r l , , ,n  ) -  r ; " , , , ]  .

rAc D xsirscrc.a SpaxralrHoii pa:lrcpHocrbro ctrcreuu [232j.
tr4uer xottntlorepHyro MoAenb yIaKoBKH, r'rerKo Herrocpcr]crBcr{Ho orlpcrc.qulb

3Harrcr{Hc D, nocrpouB 3aBncnr\{ocrr ly'(r.,n) or r'-in n noraprrQrllurtccKHX Koop;urHa-
rax. I4: plrc. 113 auAuo, rITo c FreHbuIeHHeM "min HCKOMa.a 3aBHCltN{OCTb Bbrxojlrrr
tra [p.rrNryro JrHHHro. 14: raHreuca yrna HaKnoHa :roii np.auori ofipeAc.rlrcNt D : 2,40.

{DparranrHyro pa3MepHocrb Mox{Ho oueHHrb no-ApyroMy, ucxorxr x3 nopr{crocrn
cncrcNrbr 1232,235). B clyrae rpexMepHoro $parra-na rrMeer Mccro coorHorrerrHe

€(4,, in) -.; ,?*'
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V a cmu I I. Ilput otreHun Memoda. KoMnblorepHarl nopoMerpu-fl

3alalouee Aonro flycToro [pocTpaHcTBa, ocTalouleroct B cHcTeMe, ecnu yqHTbIBaTb

TOnbKo qacrHubr, paAr{ycbl KoTOpbIX 6ollute, geM /tn;n. Coorsercrsyrouue 3aBHcll-

Mocrn AJr.rr Haullrx MoAenefi raoKe npHBeAeHbI Ha pIIc. 113. @paxralbHat pa3N{cp-

HOCTb, OUeHeHHaq r{3 Hrrx, oKa3aJracb pasuofi 2,50. ConuaAeHl{e 3rofr BerHr{HHbI C

nonyueHHoii H3 rlHcJra .racruu N(r.'n) cnegyer cqHTarb yAoBnerBopHTeJI;HbIM, HIuet

B BHry cpaBHHTenbHo He6onb[ryro uy6r.try H3MeHeHHt nnHefiHoro Mac[ITa6a B Ha-

rrrgx MoAeJI.sx: paAuycbl IuapOB pa3nnqaloTcq HeMHOTHM 6olee, r{eM B Acctrb pa3.

.{,lr oueuxH BeJrnrruHbl $panrarruoii pa:rraepnocrn MbI rlpl{Htnn D:2,45.7],'n lny-

McpHbIX ynaKoBoK AnorroHuq, HafIoMHHM, pa3Hble aBTopbI yKa3blBalor:ua'reHHs D

o r  1 , 3  A o  1 , 5 .
B npouecce co3AaHHr HarrrHX MoAerrefi 6sIro o6uapyl(cHo, t{To cpc.qHee qHcJIo

rpaHeii 1 na S-o6nacrrx Bopouoro MoHoroHHo yMeHr'Ixaercs c r{HcJIoM [IaroB Ha-

ueii npoqeAypbl. An.s ucxoAHbIX KoH$I.{Iypaqnfi urapor H Ha }IecKoiIbKI'IX repBbIX

rxafax [poqeAypbl MbI HMecM f 
:14,5, rITo 6nu3Ko K 3HaqcHH]o cpcAHero qHcJIa

rpaHefi MHorofpaHHuron BOpouOrO An.tI HeynoptAorleHHbIX ynaxoBoK OAHrIaKoBblx

crfcp. B KoHIIe HaIIHX pacrlcroB 3HaqeHHc ;f yt'.tenru-ranocb.[o 10. llpnvHuy 3roro

MoxHO noHflTb H3 pnc. l l4. lttx AByMepHorO Cnyqat IIOKa3aI{o, r{TO Ha AancKHX

uarax [poueAypbl HoBat qacTuqa, BKJItoqaeMat B cIIcTeMy, HMeeT, KaK IIpaBUnO,
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Puc. l13. Log-log 3aBr.rcuMocr[, rrHcra r]acruq N (xpyxnu) fi nopucrocrlt e (pou6sr) or rttlHtt-

MaJlbHoro paAuyca yqurbrBaeMbrx qacruu r.,n (cnr. rexcr). Cserrtrte 3HaKH orHoctrct K luoAe.rlH,

rrocrpoeHuoii ua ucxoAuoii xoHSr.rrypauun c su:xoii saqarrruoi nnorHocrblo 4i'=0,300, rert-

Hbre -- A.rq nrornofi  NcxoAtoi MoAenH, 4,1 = 0,550.
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I 1 . H e xct rn o p ot e (t u s uu e c K u e r t p u.-i o JK' e I t t t.<r

ToJIbKo rpll coceAa, oopa:yroullrx rpaHrr S-o6,racrH Bopouoro IaHHor"r qacrltur,i. B
pc3ynbraTe TononofH.tl S-cerxn BopoHoro 61,lcT n ilpclllenc raKor"r, KaK rroKa3allo trii
tscraBKC plrc. I 14. ?ra KaprHHa lia[orullHaer xonep CepnrrHCKOro [232 ]. c ror"l l)a3-
HLIqei"r, qro B ueHTpc rcKytucfo rpeyfonbHrlKa Bceua ocraercr rxcc'rlryfoJlbri lrx. []
TpexN{epHoNr c,rryqac, oqeBHAHo, HoBbrc rlacrnubr Syayr uMcrb ro,lbKo no qcrbrl)c
fco\lcrpuqccKHX coccra u s-ccrxa Bopouoro 6vrler upc;lcraB-rurb lr: cc5.q aHa,rro-
I r r.i rr sl ii Tp c x rr{ Cp H br r"r xo n ep C e p n t{ H c Ko ro.

Moxtto BbIBcclII Qoprvry'.lry rn! cperHclo rlrcra rpaHcii ,9-o6.qacrcl"r Boporror tr
TaKoI"I Mo:laHKH rax $yHrllnlo or qlrcna HTcpatli loHHbrx tIJafoB I rrportccca lroilYrtc-
ri l tf l  yrraKoBKu Ano,uorilt.s. l lcnolsryeN{ cJre.qyrcq}re paccyx.qcHr{r. l l .rrl npocro'r ' l ,r
B Kilt lcc'rBe rlcxoAHofo cfparlteura S-ccrxu BoptrHo|o peccNio"rpil l \r Tcrpat:i l t. IJu
cneJyrcUIclu ulaic l{TepaUll}I NIbr I lpcBpauacl\t Ka;'r\ j lylo UII'rcpcTIlUtts.rlbH)'10 crl,c1tl '
npll tscputlrl le ccrKl{ B lxap. B pe:y,urarc Bl\lecro Kax,Ioii BcpnH}rbr laurroro (tplir.-
NtcHTa,5-o6lacru BopoHoro Bo3Hl{Kacr }roBar Lrcrbrpcxrparrrias "S-o5-rrac'rt Boporro-
ro, IIrIcIouIat qcrblpc HoBblx BcplxLIHbl S-ccrrlt Bopouoro. /{pyrlrrrf ir ci lor]aNill. na
Ka)fi.{ot"{ c,'lcAyroqer:i LITcpaIIHH BcpIIIItIIa 3aNIc}tfieTcr Ha rrcTbrpc rIoBbrx. flplr :tlolr
I lotBnacrct scc 6orst[c I{oBbIX tlcrblpexlpatrrrf iKoB, I{o oAHoBpcr\,tcIIrro r{a IrNrcro-
ll luxct S-o6;tac'rsx rIHc,rIo lpaHel"i yBeJIHqrrBacrcl. BunlrctlrBar pcri) 'ppctrrHbrc Br,r-
paxeHHt .qJIs tIIIccJl rpaucfi, Mo)KHo nonyqIITL $opvyny lx.rr cpcXrrcfo rrHc,ta fpa-
ncii ua S-o6racrqx BopoHoro Ha raHHoM $parlrgrre ccrxH Bopolroro:

^ k + l  . ^ + r
, 1 ''  -  

l , _ ,

Puc' ll.l. fleyruepaar unJrrccrpaqrrr BKrror{cHHr HoBbrx qacr}n-t Ha AancK}rx ,,,ar.ax npour-j{vl]br
rlocTpoeHHt yllaxoBKH Atto,uonun. HogLte qacrllur,r uucror Bcet'o J,-rHrrl, ro 1pr4 reot\lerprrqecKllx
coce.qa (r rpexltepuoNl cJlyqae -- verupe). B rpege;re .{arexux uraroB cerKa BopoHor.o 6ylcr
rNlerb BHA, no4o6Hrri neo6paxeHuoNlv Ha BcraBKe.
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V a c mu I L I7 ptt"t ocr eutn .ue moda. KolrnuorepHa.s [opoM erpvtr

Puc. 115. Log-log 3aBuorr{ocrl ,  cpeJHero
unc,ra rpaHeii S-o6lacreti BopoHoro yrra-
xosxu Ano,'uloHllt or MHHltrllanbHoro pa;r{-
yca yurbrBacMblx rract'HI{ r'rn n. Cner;rtte 3ua-
K i l  o rHocr rc r  K  Moj ten l r .  nocrpocuuo i i  r r t
rrcxoanoii  xon$urypauuu c HaqatrsHoii  r  r .  ro r-

Hocrbto 4i' = 0,300 , reMHrrc - jlnr t\roj{e.llr

H3 4,i = U. )-rU .

B npcgenc 6o,rsurnx k:ra Qoprnlyna He 3aBHcHr or ucxoAHoro Sparlreura ccr-
xlt Bopouoro. f loarouy cc MoxHo c yBepeHHocrbro orHecrH ro sccfr cucrene. I4g
[onyqcHHor"r sopuynsr cncAyer, qro c pocroru k aerrr,]ljH a J crpeuurcr x vnc,ry 8.

B gnyrr,repuoM cnyqae raKxe MoxHo BbrnHcarb aHanoruqHyro Soprray,ry. TaNr s
flpc,qcne 6o,rrurux fr cpe4uee r{Hcro rpaHeil nonuroHoB crpeMnrcr r 6. 3ro ecrc-
crseuHstii pc3ynbrar rJIt nJlocKocrH, TaK KaK, CO|TIaCHO TCOpeMe 3filcpa, Ant nlo-
6oii vo:anxH rronHroHoB, noKpbrBarcurHX nJrocKocrb, cpeAHee qHcJro rpaucil crporo
panuo 6.

!,rr uauux tr.toAencii MbI BbIt{HcrIUnH cpeAHce 3Har{cHHc rrHc.rra rpaHcli Ha S-
o6,racrsx Bopouoro flf"n) rar SyHxqnlo fpaHHqHoro 3HarrcHr.rr r- ' '1,,, r.c. npH no-
crpocHHl{ S-o6lacrcii BopoHoro [pHHLIMiuIHcb Bo BHHMaHHc ronbKo rc ruapbr ruo-
ACIH, pannycbr Koropbrx npeBbrrxzuln BcnHrlHHy /',r;n. Ha puc. 115 rrpHBcAcHa 3aBrrcH-
Mocrb /(r;., in)- 8 or rmin B rrorapu(llrHvccxnx KoopAnHarax. c yucutlucrrHcM r.rni '
oHa allflpoKcHIvlHpyerct luHefrHoii QyHxquefi c TaHrcHcoM yma HarcrroHa, panHrrlr 0,45.

I 1.3.4. Ceepxnnomubre ynsnosKu cfrepuqecKux qacmu4

Kax H:secrHo, MaKcHN{aJIbHat crcneHb 3anoJIHeHHt npocrpaHcrBa, Koropvro
rvlo)KHo Aocrrrttb, yKnarblBa.s oAHHaKoBbre [Iapbr, paBrra 0,74. O:Ha AocrHfacrcr B
nrorHciiurnx KpucrannnqecKux crpyKrypax fIlK u flIY [ru HcKpHcrannnqccKHX
yrraKoBoK Tarur(c cyilIecrBycr npeAenbHoe 3HaqeHHe cre[eHH 3anonHcHH.s, paBHoc
0,64 173,2381. lnx roro qro6br ronyrrurb 6olee uorHyro ynaKoBxy, r{oxHo r{c-
noJrb3oBarb ujapbr pa3Hofo pa3Mepa, nog6npax HX TaK, qro6u noJlocrH Me)Kry Kpyn-
HbrMH Illapalllr 3anorlHt:rncr 6olee MerrKrrMH l239l.Ilcnonb3yr rprrHt-Ir{r nocrpoe-
HHr yrraKoBxlt Anollonut, Mo)KHo Aocr[r{b creneHH 3anoJIHeHUr 1'1, CKOJIb yrO.rHO
6ln:xol"r K cAKHHqe. llpu erov, npaBAa, uorpe6yerca oqeHb MHoro MeJrKHx rracrrru,
a paAHycbr IraHMeHbrrreit u san6ot:"ruefi 6yayr pa3nurlarbc{ Bo MHofo pa3.

B pca-nruofi )KH3HH o6nacrb sua.{enfiii paAHycoB iracrurl BcerAa orpaHHqeHa.
[,r.r uexoropbrx cHcreM pa3nHirHe Moxer 6rnt s HecKonbKo nopr.{KoB, HanpHr{ep,
Ant qacrHu ymfl, v3 KoroptIX lpeccylor 6pureru Ant [pr{roroBJreHr{tr xoxca [240].
{,ra xepalruqecKux H MeraJIJIHqecKux noporrrKoB pa3nHrrne 6r,lsaer a 10-20 pa:

124l-2431, a Anr aroMapHbrx crrcreM pa.4uycbr qacrurl pa3nuqarorcr o6brqHo He
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I l. Hercomopde OLBLtqecKue npu.ToJ{erfin

6o.'ree .rev s 2-3 pa3a. O6qero perxeHrir Borrpoca o roM, KaKoBa rrpeAenbHar crc-
rreHb 3anoJrHeHHr npocTpaHcTBa Inr nonuAuc[epcHbrx crr{ecefi IIpH 3aIaHHbrx NltI-
HHMaJTbHOM H r\{aKcHMiurbHoM paArrycax HcnoJrb3yeMbrx qacTr.ru, Ao crrx IIop He c]'-
rUecrByer. I4ccreAosaHrrr B 3ToM HanpaBrreHHu 6uru HarrpaBneHr,r r,rannulr o6pa-
3oM Ha 6uuapusre r{ Mynr,rnKoMnoHeHrHbre cucreMbr 1244-2461.

7l,rr u:yveHlrt AlrcncpcuoHHoro cocraBa B cucreMax, rAc qucro NraJrbrx qac-

rrrq npeBanHpyeT, o6brqHo ucrronb3yroT He caMo pac[peAeneHHe qr{cJra rrac'rurl rlo
pa3MepaM n(r), a pac[peAeneHue "BecoBoro" coAepxaH]rr qacrurl

3 .
n r ( r ) = - t t r ' r t ( r )

Ha pnc. 116 npuae4eHr,r raK[e pacrpetcncHrrfl, Ans. AByx Haurrx ynaKOBoK
Ano.q,roHnq, 3anorrHcHHbrx Ao r.,n : 0,0-5. Creneus 3arro,'t lrcHrrr yrraxoBoK lo-ryt1y;-
racb r rphMepHo olHoi l  H rof i  xe,  1,  :0 ,856 H l : :0 ,862, .qn.r r  MoAc-qci i ,  no.rv . rcr r -
rrbrx coorBcrcrBeHHo H3 MeHee u 6o.nee nrrorHor"t lrcxoAHoii rou$urypaulrlr.

llr yucururcHufi "uryMa" Ha pacflpeAe,rteHr{rx B o6nacru "rpynHtrx" ttacrlrl

(ocHonuar qacrb Koropbrx ccrb r{acrurlbr HcxolHor"{ xou$urypauuu) 6lr,ur Hcrrolb-
30BaHbr 6o,rruruc HcxoAHbrc xon$nrypaqnrr, coAcpxaurnc no 2000 qacrrru. OJHaxo
B 3ToM cnyqac Nrbr MoTJIH 3arrorIHIITb ynaxoBKy roJrbxo Ao BcJtuqr{Hbr r.rin : 0,2, rax
xax o6qcc qucJro qacrHrl B MoAcnH craHoBu'rcr oqcHb 6olsrrrnr,r. ,[,tq roro qro6rr

mv)
5

n ) A A 0 , 6 0 . 8

Puc. ll6. Becosoc coAepxaHfie uacrutlnt(r') B ynaKoBKax Anor-'roHu.q B 3aBucrr\locr r ol paluyca
qacruu. flyumupuax u IUTpHXoBat rr4Hl{r4 coorBercrBy}or Mo.qeJrrr\{, rroJlyqeHHbru 113 rcxoJHbrx
xoHSurypaqufi, uuetoqux pa3Hyro nnorHocrr (cn. rexcr). Cnlouua.s luHHr paccqlrraHa no rfop-
rryre n(r): F.15, onucbrsarcUleii acHMnrorHqecKoe noBeAeHHe pacnpeAereHun m(r).(m VnaxoB-
KH Aflon,'IoHut B npeAene Marblx r c ucnoJrb3oBaHxeM 3HaqeHnr Spaxra,rruoi pa3NlepHocru yrra-
xosxu D :  2 ,45 .

I
I

I
t .
l j
lr
f
I

rj
,
I

tt
J

:l' I
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V ac mu I L II pu"totrce uun aemoda. Kounr,rorepHat nopoN{erput

paccMorperr o6lacrr MeJIKIIX qacrHII (Aocruur r*;n : 0,05), IIpHXonI'Irct crapro-

Barb or MeHF,rrrux ncxoAHbIX ronourypaqufi, co4epxaqux no 100 '{acrHII. flpHne-

neHHbre Ha puc. I l6 pacnpeaeJreHHr lonyr{eHbl cIIrHBKofr coorBercrBytoluuX .]acrcii

pacnpeAeneHufi npn rmin: 0,2.

CncrcuarHqecKrre pa3nwrvs, pacflpe,ueneHuii n o6nacrll KpynHbIX vacrxq (r >

>0,3) o6ycnoBJreHbr pa3nHrIHeM crpyKrypbl Hcxo,4HbIX xoHQurypauuir. llpu r < 0,3

rroBeAeHne rr(r) ora:rreaercs npaKrrrqecKH o.qHHaKoBbIM An.s o6eHX ltoAelefi. Kax

rroKa3aJ'rH AorroirHr{TeJrsHbre pacqeT:.;,, m(r) s :rofi o6racrn Her{yBcTBHTerIbHa TaKXe

rr K.qr{crepcHoMy cocraBy ncxoAHblx xou$urypauufi. Ertlu o[po6oBatlbl rax 6olec

trrHpoKHe pac[peAeneHut lxapoB no pa3MepaM, TaK H MoHoAHclcpcHoe.

Paccuarpunar yrraKoBKy Anon:rosur xax QparralbHylo cHcreMy c pa3N{cpHo-

crblo D, NroxHo Bbrnrrcarb $opruryly AJrr acuMnrorHrlecKoro IIoBcAcHHt rn(r) lpu

NTAJIbIX T:

n{r \  -  r  D '2.

Ha pnc. l l6 suAno, rrro Harttn MoAeJrH npn ManbIX r xoporuo orlrlcblBatorct

?TH1\{ reOpCTHqecKHM 3aKOHOM CO 3Har{eHHeMI D :2,45.

Vnaxogra Anornouu.f, Aaer rro croefi cyrn Harl6olcc orITHMa,rbHoe 3anonHc-

Hr.rc npocTpaHcrBa, KoTopoe, oAHaKo, TpyAHo peanH3oBaTb B pezulbHblx cHcreMax.

flpn nepelrerxHBaHHu cMecI{ qacrHII pa3Horo pa3Mcpa BcerAa npoHcxoAHT pa3Aenc-

HHe (cefpcraults) qacrnl( rro pa3MepaM. MenKHc r]acrHIIbI "He xelarct" ncxatl llr

cc6r y:xHx rroJrocreii, a npeAnoqnTarcr o6reAnu flTbcs,3aHHMat cpaBIIUTcnbHo 6orr-

rulre o6nacru MexAy KpyTIHbIMH qacrnuaMu. Hexoropoe orHourcHHc K npouc.qypc

AnorroHrrq HMeror rrpoueccbr, Koua qacrurlbr 3apoxAalorc-s caMH H yBcnHqnBaror-

cr Ao Bcrpcun c ApyrHMH qacrnuaruu 12371. Taxoc 6unac1 na[pllMcp, B ncpccbt-

ulcHlror\{ pacTBope, rA(] c[oHraHHo Bo3l{HKa}OT lr pacryT 3apollbllxH TBcp.qoii 0a3I'1.

11.4. Hepapxnq nop B n,'rorl lblx II pblx!'I[,Ix ynaKoBKax

flcpe ir;1crnl K 3aAaqaM, rpc6yrcllurtr 6o:ree AeraJIbHol'o lIccJIcAoBaHHt crpyKTy-

pbr NrcxrracTnrillofo rrpocTpaHcTBa. B 3ToM cnyqac npI.IXoAuTct Irc[o,rlb3oBaTb Bcto

ro-frc3 Hyro nH$oplraqurc, coAep)KaIIIyrcct B pa36HeHH H BopoHoro-!cJIo tt c.

Crpyxrypa H pacrpe/{eJreHnc rlop Ba)KHbI Ant pa3nHqHbIX acncKroB rpaHcnop-

Ta BcrlecrBa B rropHc'rbrx MarepHiu]ax. cyqecrBeHHblM MoMcHToM Ant fipoqcccoB

Macco[epeHoca rBJrreTcr ror $axr, qro 3Aecb rlepenneTeHbl cTpyKTypHbIc 3aAaqrl

ila "r![rKpo" H "MaKpo" ypoBHrx 1247-249). C o.qHoii cropoHbl, Heo6xollrillto IINlcrb

rcHoc [peAcTaBneHHe o cTpoeHl/|'ll rlHAL]BrLAyZLtbHbIX llorocrefr, C ApyrOir. - npll-

xoxHTcr pa6orau co Bceii cHcreMoii IIop, Koropat Qarrnuccrlt lpcAcraBntcr co-

Soir yNe NtaKpocKonnqecruii o6lexr.

B reopcruuecKnx HccJIeAoBaHH.f,x o6blr{Ho Aenaerct aKIIeHT To,rIbKo Ira oJlry

H3 3rHX 3aAarr, a Apyryro paccMarpHBarcT B caMoM ryy6oM npu6luNenuu. flpuvuHa

3TO|O BnoirHe rroH.rrTHa. KorHqecrseHHoe onHcaHHe MHKpocrpyKTypbr nop Bo3l\{o)K-

HO TOJTbKO B CaMbIX TTpOCTLIX Cnyqatx. HaUpUUep, B CI,ICTeMaX, COCTOTUIHX U: CsC-
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I l . Hexomopue (tusuuecKLte npu.toJrcernul

pHqecKHX qacTrru, npocreiinrne nopbr o6pa3oBaHLr xoHslrrypauHrr\Irr It3 HecKo.qb-
Krrx uapoB. B panHNx pa6orax Ha 3Ty rerry B KariecrBe rr.rrroBbrx roH$lrrypaurrr"r
n u6upa,urcl 3xeMeHrapHble Kpucrannrrqe cKrre rqer'{Kn ro ii unH uuoii pcruer ru [247 1.
f1,;u raxofi rqeiixrr JrerKo BbrqHcnurb npuHa.qlexaurur"r cfi o6r,eu, paArrvcbr y3xrrx
ropn (oxoH) u Apyrue reoMerpflqecKfie xapaKreprrcruKu. OAuaxo pacrpocrpaHcHrrc
KprlcTannnqecKHX tqeeK Ha necr o6pa:eu Br-cbNIa npo6,reltarurrHO, rroTol\iv rtTo Bcc
rrH'repccHbre o66eKTbr HccJreAoBaHn-q rrr\{eror HeKpHcriLrrnuqecKyro cTpyKrypy. B rpl -

foN{ noilxone rr3Haqa,qbHo 3aKJra.[brBaercq npe,lcT'aBreHHc o eAuHor"t ctrcrcNrc frop.
3ro Ae.naercr c noMorrlbrc HeKoropoir ccrxH, rrpoHu3brBalouleri o6pa:eu. Y:lr,r ccr-
KI{ I{rpalOT ponb [OnOCTeI'{, a CBt3H IIpeACTaBJI'IOT KaHaJlbl MCXlly HHI\.I}I. 3:CCt'
Ro3Hr{Karor cnolr upo6,revu. Bo-nepBbrx, Bcraer Bonpoc o Mr.rKpocrpyKrypc lro-'roc-
'reir, onpcgc-r'ItcltrbIX y3naMr H cBq3gMH ccrKH, Bo-BTopbrx, Hc tcHo. KaKrrr\t oSltarolr
err6rrparl caruy cerKy. ficraltHar crpyKrypa rrop B 3Torlr rloAxoAc o6tr.ruo sc o6-
cvxAacrct, a B Kar{ecrBe ceroK acrroJlb3y}orcg Hau6olee tlpocrl,]c Kprrcrarxrrqcc-
KIlc pcllrerKn. lttx xapaKTepHcrHK y3noB u cs.s:eii $opuanrHo 3anarorcfl [{cKoro-
pblc pacnpeAcneHH.rl. ogHaxo Bce 3Tu flpocTbre AonyIIleHH.s no3BonrrcT Hcrroirb30-
Balb rrpocTl,re rHApoAHHaMHqecKr{e Qopnrylrr, a TaK}r(e npHeMbl H HAeOJ]O|HIO rco-
pr{rr uepxon nuun 1250,2511.

C nouorqsto KoMnbrcTepHoro MoAenHpoBaHVfl rr HaIUefo rco\.rcrpurrccKor'o
rlolIXOAa MO)KHO n panuoii cTeneHH paCCN{aTpHBars O6e CTopoHbl npO6.;rclrur. Hc
cBq3blBarb cc6s KaKHMH-nn6o HAeanbHbIMH rlocTpoeHrrtMl{ T'Hna KpucTannrrqcc-
xori sqeiixir LrItH a6crpaxrHoit cerxu u: rpy6ox. Aua:rn: xouxperHoii orcrcr\rbl
t lacTIIu, noryueHuofr B Kor\{nb}oTepHoM 3KcrrcpIIMcHTe , AaeT BO3MOXHOCTL paCCt\ra',r '-
pllBaTb KaK I{HKpOCrpyKrypy (,roxalrHoc pacrronoxcHlrc vacTuq), TaK H BCrO CilCrC-
N{y ucnHKor\r. l lprrrcgeu HeAaBHHe pc3}'nbrarbr raKo|o HccneAoBa}ilIr, Lfc rr3yqa-
,rncr 6orru-rnc MoAeJrH nJrorHor"r rr pbrxnbtx yrraKoBoK c$epuve cxux qacrrru o.lrrHa-
r \oBoro parrrcpa [252,

II.4.I. tuIoderyu
Kax.qa.s Halua Mole,rb rlpelcraBnscr altcan6lr u: 8000 cdtcpuuecxlrx qacrurl

a xv6c c nepIIo.qHr{ecKHMI{ fpaHHqHbrMH ycnoBHtMn. Clraqala B r\{o.lenbrrbn"r ry6
cnyqar"rrro Ha6pacuaalucs, H:6erax [epeKpbrBaHHr Apyr c ApyfoNr, yKa3aHrroc Ko_'rrr-
rrccrBo onuHaKoBbrx c$ep. Pea,rrHo c noMonlrro raxofr [pollcAypbr y,ilacrcr jloc-
THrrb crerreHH 3arIorIHeHI{t flpocrpaHcrBa n rlop.{.qra 0,3, qro coorBercrByer 3naqe-
r r r l l o n o p H c r o c r H t : l - q : 0 , T . K p o r r a e r o f o , H e B c e q a c r H r - I b r B T a K o r " r N l o . f c - ' l l l

HaxoilrTcr B KoHraKTe Apyf c ApyfoM, MHorue H3 HHX "sUcsr" B IpOCTpaHCTBC. rtTO

I{elloflycrlIllto c Qu:uvecxofi roqru 3peHHt. !,rx nolyveHH.f, Soree pearrHCrHr]rrbrx
uo.qe,reli neo6xoAurnlo orpenaKcupoBarb HcxoAuu e no u $ I rrypau Hn.

.[la :roii qenll MeiKAy HarrIuMH cSeparrrH 6urto sxrroqeHo neHHaptr-r)(olrcoB-
cKoe B3arrMoleiicTBr.re, H penaKcauH.fl cr.rcTeMbr npoBo.qHrracb MeTo.qoN{ MoHre-Kap-
,ro. Cua.Iara, AJrr rofo .Iro6rI fionyqurb HpKHyIo flJlorHocrb, pacr{er npoBoruncq B
NPT-aHcarrr6le, r.e. npn rrocrorHHoM.qaBJreHuunarueft.neHHapA-.{x(oucogcxoii cuc-
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Vacmu II. IIputotrceHLtn -Memoda. KoMnbrcrepHat nopoMerput

Terur,r. Ha :rolr rxafe yBcnnquBuulacb nnoTHocrb cucrel\Ibl. ilocle roro Kax HyxHa.s

lnorHocrb 6sua AocrurHyra, Aalrnciiura.q penaKcaunt rlpoBoAlrnacl s NVT-au-

cau6,lc. Ha eron 3Ta[e o6beM cl{creN{br, a BMecre c HHM H rIJIorHocrb, coxpaHt}orct

Herr3McHHbrrnrlr. llapaucrp r (reMrcparypa) B o6oHX rrpoqeccax ocraBaJrcs ttocro-

rHHbrM H npHHHManct paBHLIM HynIO. !.rrx lteroga Moure-Kapno 3ro o3HaqacT, rrro

Ka)Knafl or{eperHar rcoHSurypaunr cncreN{br, flonyqaeMat I]ocJIc cnyqariHoro cNtc-

uIcHng r{acrHu, npHHHManacb roJIbKo B ToN{ C]Iyqae, eCJIH [orHa-s 3Hcpfuq cLIcrcN{bI

Z

Puc. ll7. trh,rrocrpauur HccneAyeMbrx vo.qe,reii: nrlorHat e = 0,41 (a), prrx;rar e = 0,63 (6).

Kaxrlaq MoAenb coAepxr{T 8000.{acruu BHy-Ip[ MoAerbHoro 6oxca. KpyxraMu orMeqeHbr ueHT-
pbr qacTHu.
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I I . Hercomopue QusuuecKue npu.roJ{eHun

yMeHbrxanacr. f lpouecc penaKcauHH 3aKaHr{uBarct, KorAa 3Heprut clrcrert bI craSt l-

nH3HpoBzlrlacr. llpu 3ToM Kax,qaf, qacrHrla oKa3blBaerct pacnoJ]oxeHHoil B6J-lll3H cBo-

efo noKuurbHofo MIIHITMyMa 3HeprIrH.

!,lr reolrerpflqecKoro aHant3arrop B HaIUr{x MoAensx Hco6xoArlMo 3ararb ort-

pege,leHulril AHaMerp qacrr{rl. lrr reHuapA-.trxoHcoBcKnx qacrllu c 3roii uc-rrbro

o6bl.rHo Hc[oJrb3ycrct rIoJIo]KeHHc rlrnHuluytua roretluuana, Koropoc NtbI ll npltllll-

N{acN{ 3,Uecb 3a AHaMerp rax,qofi qacrHIIbI D. Orverult, rrro BBcJt :lHaNlclll. l\tl'l

cHoBa flcpctlrf i i l  K crrcreMe rxapoB. OAHaro rerrepb Hcxoropblc tI3 IIItx HcN{iroro rrc-

pcKpbrBarcTcq (ueHTpbr HeKoropr,rx neHHap.x-AXoHcoBcKHX qacrutl luotyr 6urt' tta

paccrorr{HH MeHbrrreM, vfi"r D). 3rO npnso4HT K HeKoTOpOMy 3aBblIxc}IlIro Bc,l l lr l l l-

HbI CTCIIeHH 3aIIOnHeHH.fl  npoCTpaHCTBa, OAHaKO 3Tu IIepeKpbIBaHHq Hc3IlAtl l ITc-r lbl l l , l

rr He BJrrrrloT IIa pe3yJIbraTLI aHaJIn3a MOACneIi.

Ha prrc. I  l  7 noKasaHbr ABe MoAcnrr, Ha rrpr.rMcpe Koropblx npoBo.qurct atta. ' t t t  l .

6onec nrtorH ar.,e:0,4l,upbIXJIat, e :  0,63. I4:o6paxcu MoAenLHbli i  Ky6 I1 yKa3allr , l

ueHTpbr coAepxaulnxcq B HeM qacrltu. BuAHo, qro B nJlorHoti cHc-I'cN{c rlacrrrtlbl

pacnonaraloTcq 6onee HIIH McHee roMOIeHIto, a B pblxnoi i  Bl lAHbl tBHtlc Hco^II lo-

poAHocru, cBfl3aHHbrc c HaJIHrrIteM 6o, ' Iruux t lycror s AaFIHoii  xourf l trypaultt t .

1 1.4.2. Ilpedcmaetrevue nop

HcxoAusrrnr rrocrpocHncN{ Anr arraJur3a nop tBntcrct cItNIIL'rcKC !,c-rtottc. Ott

orrpcrcnrercr qcrBepKofi ssaur\auo 6ruxafiurnx uapoB u rlpcAcraBntcr c060il rcr-

pa3Ap c Bcprxr{HaMn Ha rreHrpax 3rHX lxapoB (o'r. puc. 102). C noMourbro cIINInJTcK-

ca [c.'rouc o[peAenrercr npocrcfiuras (cnunruuHa,rruar) f lorocrl: nycroii o6r,crt.

3aK,'rroqcrrHr,rii rr,rcxgy 3Tofi qerBeprofi urapon. Pa:6ucuuc Bopouoro-flcroI{c ,rli]c]'
cBt3HOCTb BCCX CHMTTJTeKCOB, TIO3TOMy Cr ' tOXHbrc (COCranHltC) nOpU NlOi ' l (HO l lpc. l -

craBrrrb B Br{re KnacrepoB H3 cHNrrrleKcon (cu. pllc. 103 H pa3Acn 3.3.2).

Taxlrlr o6pa:oru, B paMKax no.[xoAa Boponoro-flcJlorlc Bbttuicllttorcr '). 'rc-

r\{cr{Taprrbrc (crrlrnnuqHarruue) [o,'rocrn H c r{x noMoulblo npcAcraBntcrct Rcc Irv-

croc npocTpaHcrBo Mcx,qy uaparuH. B pc:ynrrare MbI IIOJIyqacr,{ Bo:lNlorKltoc'fh Ilc-

cncAoBarb rropbl H 3aBucrurnc or Hnx Su:lr.recxuc cBoiic'rBa MoAcnrI KaK Ha NuIKI)o-.

TaK H Ha MaKpOypoBHe.

I 1. 4. 3. A naryus cuwnnuqu s'rbttbtx n on o c me il

Ha puc. I l8 anq MoAenefi, noKa3aHHbIX Ha puc. I 17, paccuuraHbt pactlpcilc.rtc-

Hrrr paAHycoB oKoH cnMnrrr{uHaJrbHbrx rroJrocTcil. flpu varux 3HarreHHrx paArryca

rnr Kax.qoii H3 MoAeneii BHAHr,r ABa xapaKTepHbrx nI{Ka. OHH cs.fl:aHbr c IIarIrtrucNr

rerpa3ApHr{ecKHx r.r oKra3ApHrrecKHX KoHsHrypaqnfi n yxlagKe qacrllu. llcpar,rii

MaKCr{MyM, pac[ono)KeHusrfi npuuepuo ua 0,08D, cooTBcTcTByer npoxoAaN{ ]\lcxjly

nnorHbrlrH rpoiircauu mapoB. Bropofi MaKcuMyM JIe)I(HT nput\tepl{o Ha 0,2D, .tro

coorBercrByer paAuycy csepu, BnHcaHHofi BHyrpb oKra3npHqecxori nolocrn. !.nn
pnx,roii MoAenH orMervM AllrHHrrii xBocr, :ar.ruyrrIfi B cropoHy 6o,rsurlrx pa.qtry-

cos. Ou yKa3r,rBaer Ha rrprrcyrcrBue 6onbrul{x ilycror. BuAuo, qro c 3aMcrHoii ec-
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Vacmu II. Ifptuotrceuun uemoda. KolrnsrcrepHar nopoMerput

1 0

0 , 6  0 , 9
Pa4ryc orxa R6

Puc. l l8. Pacrrpe;le.rreHuc paAuycoB oKoH ol\ l l -
ruuua.'n Hbrx rro,rocrei i  g: l l  u-uoruoi i  (a) e: 0.41
rr pr,rxrrot"t  (6) e :  0,63 yrraxonox c$cpnqecKrrx qa-

c' l  l ru, rroKa3aHH[,rx Ha plc. I  17. 3a egnuuqy grtt ' -
rrr,r srrbpau ,1traNterp vac'luq D.

0 , 3  0 , 6  0 . 9  1 , 2
Pa4ryc anrcaxHof coepbt Ri

Puc. l l9, Paclrpclelcurre paJrr) 'coB lHr.cp-
crrrui larbHbtx cQep A:rr n;rorsofi  (a) n prrx-
noi i  (6) uo;lerci i  (cu. puc. l l7).

1 , 2

PO'THOCTbIO I IMCIOTC' OKHA C PAAUYCAMH AO 7,4D, XOT' B CAHHHI{HbIX KOII IqCCTBAX

Bcrpcqarorcr, pa4rycbr Ao 2,0D.
Ha puc. I l9 iloxasaHbr pac[perenctvrfl, ilrrflpaAuycoB HHrcpcrurrna,rruux crfep

( BrtrrcaHHbrx Brryrpb cHM[nnrlr4arrr,Hbrx no,rocrefi). osu noxoxll Ha pacflpejlclrcHm
prrc. I13. MarcHrrayMbr Ha Miurbrx pa/laycax orBeqaror reM xc rc.rpa3xplrqccKnM lt
oKra3ApHqecxlrlr roHQnr)?ar_IHrM.

I 1. 4.1. Il n mezpanbrtbtfi suorui nop

3araqa Haxo)KrcHrir trop, AocryrrHr,rx 30r{Ay rarrHoro pa3Mcpa, cBoJIurcr K pac-
tlcly K:tacrci)oB u3 cttMtrnaulla,rlbnbrx nop, o6r,cgu]{cHHbrx oKHar!1r, cKBo3b Kofo-
pbrc rrroxcr [poiiru yxa:auuufr :orr4. oopuarrlr,Ho 3Ta 3aAar]a orHocHTcr, xaK o.1\{C_
qa,rrocb, x npo6,reuc cgs:cfi Ha ccrKe Bopouol'o. Ha grov nyrH Moxrro rJ3yrrarb ucpap-
xHIo IIop, T.c. [ocncAoBarenbHo paccMorperb Bcc lopbr a o6pa:qc B 3aBrrctrNrocr]l
or paAllyca :ortAa R. IIpn 6ollurnx 3HatleHutx R ssr.ssrlrorcr caMbrc 6oltutuc rropr,r.
fIpH yucurureuuu R MtI Ao6asr.flelvt K Hr{M HoBbre o6,racru Me)KrxapoBor-o fipocrpaH-
crna. flpn HeKoropoM Kp[THqecKoM 3Har{eHHH R : R. Bo3HrIKHer' flepKor,rtu4ogHbIr-l
Knacrcp, r.e. 3oHA TaKoro pa3Mepa pKe cMoxer lpoiirn cKBo3b o6pa:cq. lanec yMcHb_
rual R, rvlt 6yAelt rIoAKJIIoqarb Bce HoBbre H HoBbIe cIIMnJIHIlHaJIbHbre noJlocru. IIoKa
HC Hcqeplaeru Bce rrycToe npocTpaHcTBO BHyTpH MOAeJ]rr.

Ha pnc. 120 noxa:asa Aonr o6lenra nop, Aocry[Hbrx Anr 3oHAa, xar Sy,uxuu.rr
or cfo paAuyca R rus uoAerefi c pa:Hofr nJrorHocrr,ro (nopucrocrrro). orrrcruu.
q'to o6belvl Ilopbl MbI oflpeAen.scM KaK cyMruy o6lenros cHMrrJnrrlHaJ,rbrrbrx nor,rocrcr-r.
cocraBJrrloulrrx AaHHyro nopy. llpn 3ToM o6beNr cuMnnnrlualrsoli rroJrocru paccqrr-
TblBacrc.q KaK o6beM coorBercrBylotuero cuMrrJreKca le:roue 3a Bbrr{eroM o6lerra
qacrefi IlapoB, BXoAtuIHX B 3Tor cHMrrJIeKc.
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I l. Hercomopute (tusuuecKue npuloJKetrur

Pnc.  120.  1 ]o ; r l  gocry t rHoro  t l yc roro

oSrcua B 3aBuclt\rocru o'r paaltyca 3oH-

. l i l  J.:rr t , ,ono"or c$epuuecxltx qacrttq c

p a : : r r r , r H o f i  r r J r o r r r o c r b l o :  e  : 0 . 2 5  ( / ) .  s  -

-  0 , '11  (^?) ,  e  =  0 ,51  (J ) ,  e :  0 ,63  (4 ) .

V(R)
1 , 0

0 , 8

N A

o,4

o , 2

0  0 , 4  0 , 8  1 , 2  1 , 6  2 . O

PaAfiyc acHAa

'faxoc 
nocJreAoBa'tcJrbrroc BbrAenellnc nop tI t \{cer rccHylo al la,rtoft t to c lKCIlc-

prrNrcHTiurbHbrrulr MCTOAaMu HccneAoBa:Hl'1's. cT'pyKTypbI nop: pryrlroi't nopotttcrllttcl"t

(n - fae lunaHl tc  HccMaqi lBarcurc i i  xHAKocrn  a  o6parcu) .  KanHnntpHoi i  rou . tcHca l t l r -

ci i  H,ln gccop6quci i  cMaqnBaloqeii  xuAKocrlt  [253]. Kpunrtc Ha pl{c. 120 noxarst-

BaroT.[o1lrc o6T,cN{a BceX flop, Aocry[HbIX Arrt pa3MeuleHHq 3orlAa reKyulcro paIIty-

ca R. f loA.repKHeM, rrro qacrb H3 HHX, a Ao nopofa rrepKontquu (R > R, ) -  ncc ottt t

tBjrrroTct ToJrbKo IIOTeHuHaJIT,HO AOCTIIHbIMI.I, TaK KaK AJI' pCUUIbHOI"I HHTpy3IlIl

ueo6xoAr.rt"t nyTb, rlo KoTopoMy 3oHA lr{o}(eT AocTHqb [opy.

Ha puc. 121 sarplrMepc pux,lof i  MoAenH ltoKa3blBarcr u3McHcHIre o6lclta j l : ts

ncpKonrrluoHHoro KnacTepa. 3ra xpnaar Bo3HHKaeT cKaqKOM npU R: R,, rax xax tt

N{oNrcHT cBocro noflBireHuq rrcpKonrunoHurt i i  x, lacrcp y)f ie HMccr co6crncHslt i i  t lc-

rrylcnol i  o6teru. 3Ha.Icuue KpHTHqecKoro paltryca IIq :roi i  Mor' lcJlI t ,  ycpci lHcl l l loc

no'rpcrlr rrc3aBIrcHMbIM pcanH3atl l I tM NtoAeJIH, R, :  (1,07 + 0,05)D.

B n,rotHLIx MoAcJItx 3HaqHTc,'IbHafl roItfl nycroro o6bclua Haxo.qllrct Brl)''rptl

rc 'r 'pa3ApHrrccKHX H oKTa3IpHqe cKux IIonocTeii .  Eorrrunx nop 3Accb cpaBHIIrcJIblto

rrril,Io. florToMy Man H KpHTHqecxHfi pa4nyc 3oHAa. B puxlux MoAcntx llllccTct

Mrrofo r lop, B Koropbrc MoxHo BcTaBrrrb 3orrA, paAnyc KoTopofo Ha l loptAoK 6c).r lb-

ure, qer{ xapaKTepHbIfi pa:ltep flonocreii Me)rquy uapaMu s nrorHoti y[aKoBKc. Oc-

uoBHofi o6renr flop [pHXoAHTct HMcHHo Ha TaKLre nopbl, Lt rrcpKontunt Bo3HIIKacr

npu 6orrruux paAuycax.

1 L4. 5. /luQfepentquutbHurt siluru3 nop

Hnrepccuoli xapaKTcpHcrrrKoii f lopoBoro rrpocrpallclBa tB,qtcrct npoII3l]o;' l-

Har or xpunofi HHrpy3Hu (unr. pnc. 121,6).

Paccuorpuu KaprHHy, flonyqarcuyrocfl rlrf l r lepKonfluHoHHoro K-rlacrcpa

(cnnourHsre nuuuu). Cne4yer orMerurb 6onrnrue 3l{aqcrlufl rlpoIr3BoJHbrx, 't.c. Bbr-

coKyro cKopocTb rrpHpaqeHHt o6beMa [epKoJrtuHoHHofo Knacrepa cpa3y nocne

nopora flepKonrurru. 3ro csq:aHo c rerlr, rITo K MoMcHTy noflBneHl4r nepKo"rtulrorl-

HOfO KJraCTepa n o6pa:ue HMeercr MHoro noreHIIHaJIbHo AocrynHblx flop. [lr plrx-

noii Mo.{enn oHH coAepxar IrpIrMepHo 20 oh o6beMa Bcero nycroro npocrpallcrBa.
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Vacma IL llptrtotrceruu uemoda. KounrrcrcpHar nopoMerpu,

1 , 0

0 , 8

0 , 6

o , 4

o , 2

0
2 , 4

Puc, I  2 l .  [o,u nycrol o npo crpaHc rBa. jro-
cryrrHoro r;lr 3<lH.qa, KaK rlyuxulu or pa.1r_
yca 3oH.1a (rz) u ee [por.r3BoJHiur (O.l_u psrx_
rroi i  nroge;lu. l lvuxrl lpHrre :rrrurlr  A:re
Bcex trop n o6pa:r1c, r j lc cN.ror. brr nolrcc-
T l ITbc t  :agauu l t r i  :osA.  C lu to ruHar  J r l -
HHr - TOJIbKO Anr nepKojrrulroHHor o K.trac_
repa. Kpltru.tecKoc 3HarleHlle pa.1rtyca 30H-
qa R ' :  1 .06D.

0 , 6

0 0 , 3  0 , 6  0 , 9  1 , 2  1 , 5

PaAHyc er:upa R/D

rrro Br{nHo H3 cpaBHCHHrr Cnrorxuofi u [yrrKTHpHOii xpnnux rra pI,Ic. 121 , o.l lpH
yr\lclrbrxcHrrw pa!Ky ca 3oHAa 3TH flOpbt HaqHHaIOT BOCCOCAtrHtrbc, c ncpKon.rruHoH_
Hr'Ir\{ K,'IaCTCpOM, Bbr3trBax 6ucrpoc yBcnHr{cHHC ero o6lclra. OAnaxo..3a[ac" TaKITX
nop cKopo Hcrorrlaercr H pocr flepKonqu]roHHofo r(nacrepa 3aNlcAnrcrcr. B Ja_qb_
rrcr"rurcM c|o o6r,ev lpHpacracr McrncHHo 3a Cqcr scc 6o.ucc N{cJrK}rx nop.

orr'rcrnlr, r{To paccMorpcnurrri McxaHr.r3M :SdlexrnnHoro rrplrpocr.a o6rcr.ra
tlcpKontuuoHHoro Knacrcpa 3a cqer rrorcHrIHaJrbHo AocryflHElx 6ollrulrx IIop t\{o-
xcr rrporBnqrbcq B 3KcrrepHMcHra,rruoii [opoMcrpun H npHBOAUT6 K 11OrB,rrcHHr0
nnKa Ha -ru$rpcpcHuua,roHoii rpuaoii. !circrnurelrHo, o6rcv pr.yrn> oucgpcHnoii n
o5pa:cq npH HcKoropoM AaBneHfiII, N{oxHo rpaxroBarb xar o6lcu Haurelo [cpKonr-
urroHrrofo KJracrcpa Anr BrroJrHe oflpeAc-rreHHoro 3Haqerru fl parvyca 30HAa. !.,rr pryr_
rroii nopor',rcrprrH ponb 3orrra Hrpacr pryrHrrir MeHHcK, paAHyc KOTOpofo o6paruo
I]poI]opqlIoHaneH AaBJIeHurc. llpu noBbIIIIeHHH AaBneHHr pryTr{ nocJre AocrtrxcrrrJt
lopofa flcpKonrqrrH Haqr-rercr :Q$cxrHnnoc 3arroJrneune 6olrrlrux [op, Ko.r.opbrc
llo 3'I 'oro 6lt lH u:o,rupoBallbl Ant pryrlr. f locre roro KaK 6olruruucrBo raKrrx ror)
3alroJrrHtrrcfl. ta,qunciiulcc BtrcApcHHc pryrH n o6pa:cu 3aMcnJruTcr. B pc:yrsrarc
rta rlrrlrlcpcHqna,rlHoii t<punoii NIo)I(cr norBHTr,cr rrHK, rrpupo4a Koroporo r,1Nrcc.r
o6cyx5aclryro "flcpKonrqrroHHyro", 

rrpHr{HHy. 3ror vove', in"Ay., notrqepKrryrb
oco5o. TaK KaK 3Kcneprl\{cHTarr,Ho ua6,rrogacur,rc rruKr{ Ha.qr.rdlOepeHuHanbHor-r Kpy_
BOI"I O6brqHo cB.s3r,rBaror HMeHHO C Ha,'rHqr{eM rrop coorBercrBy}oxlero pa:ucpa. orr_
HaKO B XaHHOM Cnyqae MecrorlonoxeHlle raKoro IIHKa He cBr3aHO C ilpctrMyulccrBeH-
Hbrr\r HaJrrrsneu r o6pa:qe nop olpeAeneHHofo pa3Mepa. B no4rnep)KlcHHC 3rotrry
orr\{errM' qro Ha pacnpeAeJrc[V[parvycoB BrrHCaHHux c$ep Ha pHc. 119,6 Orcyr-
crByer xaxa.s-ru60 0co6eHHOCTr, IIpH 3Haqesuu R IIop.sAKa 1,0D, xoropoe coorBer_
CTBYET TIOJIOXCHHIO MAKCI.IMYMA AUSQCPCHUUANTHOii KPHBOI"I HA PHC. I21 , 6.
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