
lA. IlpoSte"ua cmpvvnvpbt tlop

KOMNbFOTEPHA' NOPOMETPI4JI

B :rou pa3Aene paccMarpnBalorct npHnoxeHrrr Ha[rcro MareN{arHqccKoro no;l-
xoAa K Qn:uro-xuuuqecKrrM 3aAairaM, rn.s pcureHnr Koropbrx rpe6yercr Ko.rl1rrc-
crBeHHar r.rH$opvaunr o crpoeHrrH N{exaroMHoro (noponoro) npocrpaucrna. o6-
cyxnarorc-s rrpuMepbr, Hcnonb3yrouHe n pa:Hoi.r creneHu Bo3MoXHOCTH rucrona, ot.
rlpocroro HaxoxleHn-rr orAenbHblx nolocreli Ao AeranbHofo aHa_rtH3a Bccr'r cHcre Ntbr
nop H KaHaJloB AIls 3a.{atl [poreKaHHt. flaHuuii rIoAXoA, ocHosaHHsrfi rra o6ulur
reoMerpHqecKIIx flpeArlocbIJIKax, Aarounii Bo3MoxHocrb r.r3BJ]cKarb r{3 Koynbrcrcp-
HbIX MoAeJIefi uHQoprlraql{rc o coAepxallluxc.rr B Hrrx [opax, ccrcclBcHHo rra3brBar b
Ko.tt n b n mepuoti n opoN e mpueil 1207 l.

10. IPOEJIEMA CTPYKTYPbI TIOP

Cpa:y noAriepKllcM, riro perrb DIaBHITN{ o6pa:orr,l 6y.{cr llgrH o Nrojlc_rlrx, cocr.o-
tUIHX Il3 cQepuuccrux qacrnu. 3ro va,ra-q ;1onr H3 ofpoMrroro MHo)KccrBa pca-rtbrro
cyulccrByloqux llopucrblx MarcpHaJroB, ]ro [pclcraBnrrcular co6oir eaxHcliDruii
KJIacc cllcrcu. tr ' I l tcgHo Ha raKHX cpaBHlrrcnbHo npocrbrx Molcrqx orrarrrrBarorcrr
TeopcrHqecKHc rIoAXoArr N QoplrHpycrct HayqHoe rroHnMaHHc pa3nrrqHbrx acrrcK-
TOB [OpHCTr,rX MaTepHanoB.

Kaxra.fl KoHKperHaq Su:lrvccxal 3alaqa 3aBr3aHa rra cBorr, A,rrr ncc rralr6o,' lcc
Ba)I(HbIe qeprbl crpyl(rypbl Mcxqacruqlroro rrpocrpaHcrBa. Huxc, paccNrarprrBar Kotr-
KpcrHble rIpHMepbI, Mr'l Ant xaxAoii H3 Hux o6cyArtu ee cncqudrnrrccKrrc npo6.'rcrrr,r.
a 3Aecr, noKa ofpaHHqHMc.[ 3aMCqaHHrrlr ooucro xapaKrcpa.

Pa6oru Ecprra:la Har{ana 60-x rogon [73] crurnrylnpoBanrr Hc ro,rr,Ko clpyKryp-
Hblc HccJIcAoBaHH.tI, Ho H [orIbITKH Kor'rr{qecrBcl{Horo onHcalt}tr crpocltHr nop. f lplt
pa6ore c uapaMu HMeclcr Bo3N{oN(Hocrb orurc/rlenrn'b "y3r(oe ropJro" lr "rcrpa.r.,1l111-

rlecKylo [opy". Icpaoc 3aAac'rct "npocnctou" Me)KIy rper\{r 6,rlrxairurrrrlr lrapa-
MH, BTopas rrpeAcraBnfler o6lacrr, npocrpaHcrBa Me)K/ly rtcrtscpKoI"{ uapoB. Hcyrro-
ptAoqcHIIbIc yrraKoBKH ulapoB ttcrroJrl3oBa,qncb A-rrq o6l.qctrerrlrrr Qlr:rtrparutlt oca_
AorrHbrMH ropoAaMr.r [208], n pa6orax 1209,2101 o6cyN4a,rrrcr o6rulrc rocrasoBKl
crpyKrypHbrx 3aAar{, n [2 I l] paccMarpuBurJrHcr, KarrnnnrpHbrc rBncr{nr.

I4cnorrgosaHae 3THX rlpocrblx, HHTyr{lHBHo rroHrrubrx fcoMcrprr(lccxlrx g5-
pa3oB cM., HarrpHMcp n l2l2-2i5]. l lpucrynar K Aarbrrciiurjrrr uccjrcJoBaHfir\r.
npourrrr{pyeM cJroBa, cKa3aH}rbre B cBoe BpeMr loggcoNa u ,rlcl ir lc..rlrrcuorr [2 l0]:
"Heomeu:reNla.s qepra crpyKrypbl rlopl{crbrx MarepHanoB - r.rx cro),r(Hocrb u rp}:l-
HocTL reoMeTpHqecKoro otlHcaHn.q. OnHaxo Bo3Mo)r(Ho [peAcTaBtrTb rro,rrHyro y]t-

Sopuarlnro o6 ylaxonxe cQep, ecru HrueeM KoopArrlrarbr r{eHrpoB nccx crfcp rr ur
IlraMerpbl. Tarax nHSoprraarlut Mo)Ker 6rtrr nolyveHa H3 KoMrrbrorepHoro NtoJc,rrrr-
poBaHHt ynaKoBoK. OIHarco 3Tor MaccHB AaHHrIX BbrrJrtAHT'6ecnoLrc-rHr,rrr Anr rrpaK-
ru'Iecrofr qenu cBq3H crpylCypEl n csoiicrs Marep%ana.Ileo6xoluyo H3Brertb oc-
HoBHbIe qepTbl, BaxHbIe Ant H3yr{aeMoii npo6lertlbl, H ucnoJrb3oBaTb KaKrre-To Korr-
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V a c m b I I. Il p u:t o tr e uun u em o da. KounuorepHa.fl [opoMerput

Ucnrya'rlbHble I\IOAeJIH cTpyKTypbl Ant ycTaHoBJIeHHt cBt3il MeXIy H3Mcprer{r,rMr{
Be,qrrqnHaNrn...".  Ccriqac MoxHo c yBepeHHocrblo cKa3arb, LITo c pa3BHTHeM I\rerora
BopoHoro-lerloHe yrloMtHyrblii vaccns AaHHbrx N{o}r(er 6rns uccrenoBaH B lon-
uoii tltepc.

I 0. l. XapaKTepHcrr{Kn rroJrocreii

Ilycroe rpocrpaHcrBo BHyrpH aI{caM6Jrr uapoB npelcraBnrc'r co6or:r c.irrrHyro
CtlcrcNIy I{3 oTIIoCHTcnbHO IUnpOKux nOlocreii H CpaBHHTenruo 6olec y3Kr{x nepc-
xo.lloB ruex.qy r{HMrr. c:roxHoc'rs rrccneAoBaHur CTpyxrypL,r 3TOIO KoH.rr{Hy}'N{a B TOru.
rlro IIc cyrqccrByer rlcrKHX $H:uuecxux fpaHnu MexAy nopaN{r{ rr cBr3yrotrluNtr rrx
KaHanaN{H.

Mcror Boporroro-fleJloHe rlo3Bonrcr noroiirH x rroli npo6,rcyc c Korr{qc-
c'rectlHol:i TotlKI{ 3pcHut. C ero nol"lolqblo yAaercr pa:6urs rJarr Kor{runyyNr Ha .rIr'1c-
l ipcrHblc qac'tlI. Kar ronoplr MarcMaruKII. vJacrcr ocyulccT'BHT[, KBaHTrr3atlgro c1-
cTcMbr, qTo oTKpbrBacT nyTu .qn.g ee KoIHrrccTBcHHoro aHa_rrH3a.

I 0. I. I. Poduyctt uumepcmuquanunux cfiep

/],rx rtpocroii xorHqccrscHHofi xapaKrcpucruKH rronocrcfi lroxHo rrcno-irb3o-
Barb pa.trrycbr HHTcpcrHrrr{aJrbHbrx (rnucaHuux) c,bcp.{ci.tcrnn.rcl[HO, KaxAar Hrr-
'rcpcrllullaJlluar cQcpa yKa3blBacr ror o6leu BHyrpH ctrcrcMbr, xoropll i AcilcrBu-
rc,rrblro cno6oAeH. 3-ra xapaxrcpncrHKa npuo6pcraer oco6oc 3HaqcrrHc, Korra N{br
rul\rccr{ rrolrruli na6op BrrrrcaHrrbrx c0ep. B 3ToM cJlyr{ac Moxno c oflpcAcllcrrHoc_
rbro I OB0pllTb o IIIaKCHI\{IUIbFIbIX, MIIHHI\{aJIbHbIX u uau6Olcc xapaKTcpHbrx Macup-a-
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Puc. 100. Pacrrpc;le.rreuuc paj lu\ coB lrHt.cl l-
cruuHanbHblx cSep 1:rr pa3jrHrJHr,rx yuaKo-
BOK neHHap,q-AxoHcoBcxl.tx qac rrlLI: Kpllc-
ra-n,r f  [K. norvyutcu rruri . i  Tel utoBbr \r f  Br r -
xeHueN{ (a), nnorueiruar HeKplcraJr,rHqec-
Kar ynaKoBKa (6), uerrnornar HeKpHc.r aJr.rlr -
qecKa.s yrraKoBKa (6).
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I 0. I lpo6t e.va c'ntp.t'Knt-\'pbt nop

6ax nycror B orcrcrvrc. Pas6ncuue BopoHoro-.4,eroue Aaer HaNr rpe6verruii Ha6op
I  r  H ' r  cpcrHurra. ruH r , r r  c tpcp.

Ha prrc. 100 npune4errbr rrrcrorpaNrN{br pac[pc,qeJ]cHHr paAuycoB nH'rcllcrn-

LlrranbHbrx c$ep R, Anr pa3nlrqHbrx ynaKoBoK ncHHapl-AxorrcoBcKux aTonron. f l:r.a
Kprrcrannrrqecxoii Qa:u 6ulro.qa,rrHocrb rucrorpaMN,rbr orrcBr.rArra. MaxclrNrvr\r trprr

r\rA-rrblx 3l{aqcHrrrx R, orucuaer nyc'roraNl BH1-TpIr TcTpasApuqccKrrx xourflrry'parttri i

i lro\roB. eropoii -- coorBcrcrBvcr oKraf,f l luqccKur\{ rro,qocrrN,r (prrc. 100. rr). B rr-ror -

rrcilrrrcii rrcKprrcraJrnuqr'crroii ynafioBKe KaplrIHa cJroxrcc. Kax rrr,r 3nacNr rr3 rrl lc.tbr-

-Iyulcro crpyKTypHofo aHaJIIr ' la, s ncii larcxc trNtccrct 6o,rrrurc Ko.rrrrlrccrBo xo]lo-

[I lrx rcrpaslprrqccKnx rr oKrasjlpuqecKrrx xoHr]lrrypauuii. Tc rr.qpvr']rc rrporB.:rrlor-

cr rra R,-pacnpcr' lcnculru (puc. 100, f i). IIo;ucpxHcrrr. rrro B n.lo'rucirurcl"r vrraKoRKc
rrcr 6o.rr,rulrx rrycror. 06 :rorr r\roxrro roBopn'rb c noJrrrofi orrpc.qc-rrcnrroclblo. TaK
KaK Nrbr rrNrccN{ /Icno c I]oJrHbrM Ha6oporrr rrHrcpcrHurriJrbrir,rx c(rcp, a c(lcplr c 5o.'rr,-

ururlrr palnvcaNu{ 3.qccb orcy'rcrB}rror.7]pyroc l lcno N{cHcc rurolraq ynaxonxa (prrc.

100, c). 3ltccs na6lroAacrcfl 3arrrrryl brr"r xBocr pacrpcAcJrcrrrur ts cloporr\ ' 6o.'rr,rrrrrx
R, ,  xoropuir  i lpocrupacrcf l  3a npc, fc . r rbr  prrcyHKa.ro R, :  1,1o,  r lc  o-  r ra l la \ rc ' rp
.rcrrriaprl-jt/(oHcoBcKofo rro'r 'cHrlrra,rra. Taxlrlr o6parolr, s Aarrrroii rtclrrrltrrr-1,parlri lr cc |r,
rro.rr()cru. K)rIa N{oxc'r noNrccrrrl.bcr cQcpa, pa3Nlcp xo'r opt' l i i  B .,rBa pa3a rrpcRocxo.'t i l  r '

l)rl3rucll aTor\I08.

I Irrcg j{c,'ro c rrHTcpcrrrrlnarrbgbr\rrr crf cpaltr. rra.qo rlrclb l} Brr. ' l} ' , rn o orur r\rol \ 'r '

i rcpcKpbrBa' rbcr{  Apyr  c  ApyfoN{.  Ha puc.  l0 i  roxa:aHo pacrroJroxurnc B r rpoclparr -

clBc rl lrcpcrrupraJrbr{brx cScp rnr paccNrorpcHHbrx rvoAc.lrcti rtcKp}rcran.rnrrrccrcrx
ynaKoBoK. l loxa:arrrr lolbKo callr,Ic 6o-,rruruc urrrcpcrrrrlnaJrbribrc c(lcpr,l. f lplrnc-

vt
,4--'

Pxc. l0l .  Bst^lclerutc lrop cr rolroulbxr r l l rcpcrrulrarbHbrx ctpcp uHylpl lrcxprrcrairJurrrccKl\

ynaKoBoK. I loxa:anlr Bce HHrepcrrluuaJrl,Htre cQepr,r,  paruycbl t ioropr, lx Rl > 0,31o l :rr rr-rtor-
rre iilucii (crena) x fi; > 0,8o Alr NleHee nlornoii (cnpaaa). Kaxrar rn mo.qe,reii cociolll ur l{00tr

i le H Hapl-.lxoHcoBc KHX qac'r'r.r {.

r]

I

p

) /
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Vctcmu II. Ilptnocrceuun aemoda. KounsrcrepHa[ nopoMerput

AeHHble pHcyHKH Aalor Kaprl{Hy pacnpelfeJleHur caMr,rx 6o..rtunx flop, rrN{crourrrxct
B IAHHbIX ITO.4CJI-8X.

3alterrnt, qro [pH Heo6xo.qHNIocrn Herpy.qHo BbrAeJ'rurb H paccMarprrBarb ro.rrb-
Ko rc HHTcpcrrruuaJrbrrbre cQepu, xoropl,re He rrepeKpbrBarorcr Mcxry co6ol"r, xax
3ro AcJracrct HHXc nplr MoAenupoBaHrrrr rpexN{epHor'r yrraKoBKrr Anolnoulrr [61].

10.1.2. llpocmeuutue u cocn arrtue nopbr

.{,ra 6oncc ACTaJIbI{ofo orrucaHrr-fl rlop cne.{ycr Hcno.rlb3oBarb cntufl,rrcKcu lc-
noHc. CnNrnrexc [elouc rr r{crBcpxa [rapoB, cro onpeAcJ]r]orlafi, rroKa3aHa Ha
prrc. 102, a. Kax o6cyxga,rocs n nepnoii qacru KHrlrn, nycrori o6lelr,3aK,rrroqcrr-
Hbrr"{ Mexry :roii verncpKoii uapoB, npeAcraBnser npocreiiuryro (cHlrn.lnurranb-
nyro) no.'rocrl (puc. 102, 6). Orra orpauurrcHa floBepxHocrrMr.t ruapoB H rpaHrMlr
crlNltlJIeKca. KaxAax fpaHb clrMrIncKca onpelcJ]qcT oKI{o, BeAyucc BHyrpb cIrNlnr.ilt-
r t r ra l rnoi i  no;rocrr r  (cnr .  3.3.  1) .

I{cHttocrs paz6ueuun Boporroro-lenoHc B AaHHoM rroAxoAc 3aK.rrroeacrcr rl
Torll, rrro ollo Aaer cBt3Hocrb cHI\,{[neKcoB. 3to o:uaqacr, r]To cnoxHbte nopbl B cu-
c'rcMc NtoxHo npelcraBntrb KaK Knacrepbr H3 cnNrn.r-rnrlna,rrbHbrx no,rocrcii (pHc. 103).
O6tcrHscuHc crlrc)KHLIX cHMnJIeKcoe s o6qnii Krracrep npor{3BoAnrcr B Tor\{ cJrry-
rrac, ccr'rr{ npoxoA rrcpc3 cMc)KHyro rpaHb AocraroqHo urupoxnii. ?ro ycraHan:lnea-
crcr c rrorvroutblo pacr{cra paA}ryca rpoxoAa Ru (pagHyca y3Koro ropna) (crrr. pa:gc.rr
3.3.2). f log nopoii B froM cnvqac rroHnMaerc.fi o6,racrt i lpocrpaHcrBa, rr ' lc Nroxcr
HaxoArrrbcr (nepcrue[1arucl) :oHg yKa3aHHoro pa3Mepa. E,c,rrr y:xoc fopno ]{a cBr3il
ccrxlr Bopouoro rlpcBbluracT'pa3r\{cp 30HAa, To raKoNry 3orrAy Aocryrrrrbr o6c clrlrrr-
JIHlIHarbIIble [o,qocrl{, cBt3a}lHblc gauuofr cBff3b}o ccrxu BopoHoro. Hcno,rt3yr cfl]\r-
IIIIHtIItaJ'IbHblC IIOJIOCTTI Anfl IIpCACTaB"TICHKg nOp, MbI [OJIyqaCM BO3I{O;i(IIOCTb OrlpC-

.qcntrb o6lcu nop KaK cyMMy o6r,cNlos cHrr{rrJrrrur{aJrbHbrx noJrocrcr"r, HX coc'raB.rrfi-
IOUII IX.

Tor Qaxl qro [opa IIe tBJlflerct a6co,rrcrHur\,r rlor{trncM, a 3aBrrcrrr or pa.qr{y-
ca 3orrAa, rre rvre[JacT pa6orc. 3ro npocro oTpaxeHHe cyulHocTH McxtuapoBofo rrpo-
crpaHcrBa, Koropoc B TpcxMcpHoM cnyqae eilHHafl cucreMa. Hautrrrul ruc-rojrot\r Nrbr
Bbl,lc"rl{cM BTIoJIHc oIrpcAencIIHbIc qacru IvlexlxapoBoro npocTpaltcrna. IIogpo6rrcr"r

Plc. 102. 9elsepxa uapoB, lulJlrcc.rplp-\ ' -
Iouuu crMnnexc f{c-rroue (a). i lycroc rrpo-
cTpaHcrBo BHyrp l . {  c r | \ t r r - t r 'KCi l  . l c_ r ( )Hc
lrpe.fcratsrrc I  r  rpocrci i  ru1 ro ( c r l \1 r r- I  r  r  l l  l -
a,rruyro) lrorrocrr, (6). Oxua, Be.l)'luue B
3ry rroJlocTl,, pacltonoxeHbl Ha fpaHrx
c!!MnneKca.
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I 0. I lpo6 ze.va c'ntpl'Ktn.t pbt nop

I ' t rc. 103. I  lpc; lclan.nculc nop c no[{orubro or\tr ]JrcxcoB l lc.,ronc.
, I l r ' c ' t t c t \ l  HccKoJtbK 'x  c l tMI IJ i l tU l taJ IbHt  tx  I loJ IOCt  e  ' ,  I loKa3a 'b l
, r r  u l  l t r l l l  I  loxa3aHbl  pcSpa nrHor .o r  paHul rKoB I lopoHor .o .

Lio, 'rr , l rral rrol)a rBrrrr-r cr i  o6r,c-
x n p H t , l N l l  . ' t t l t l r i \ t t t  T o t t r t n t t t

f 'ro'r Botlpoc Nrbr paccNtorptrr\r rrrrxic. o6cy;xlal lcpapxtrro rrop B yrraKOr]Kax ural)oB
npHr\{crrrrrcJrbrro K r\{cro.qy prvr lroii rropor\rcrp14rr.

f locxol uxy cl{N't[nuulraJr bHbrc r] o,rroc" o6r,c;'runrcTcr i lo r rp r r r rr r rv r rrroxo-
,rr\rocrrr v3Krrx rop,r (cnr:cii ccrxlr Boporroro), ro cocraBrrr,rc flol)br rrpc.lc.raB.qrr0r.-
ct Ha ccrKc Bopottol 'o KaK K,rlactcpt t lt ' l  "onparrrcHrrr,rx" 

cnrl:ci i l lc.,qr nrr,l lara-,rrrcr,
pa/' l l lycol!{ 3oHAa R. ro All BbIl lcJIcHtIt.rloclynnr,rx j l lrt rcrl) rrop }r\.,1irio oKpacrlr,
I lcc cBt3II ccrxlt Bopor{ofo, nNrcrouluc R1, -- ' 11. [9_r1yt11rLru1cC11 n-,,,,,, r"1ru, orrpc;,tc-rrr_
Io'r Bcc rlopbr, fAc r\ro)Kcr "r-y,rrrr.b', 

yrca:arilrr,ri l  :oH;1. Ha plrc. I 04 lnn lro,l lc-,rcii.

Pxc' l04 ButJclteHtrc I Iop c l loMolubrcr 1lo-oxpacxi l  cBr3cl- l  cerKtr Bopouoro.;{:r l  rrexlt i lc.ra-r. i l r-qe cKIIX ynaKoBoK' I Ict loj l t '3oBaHHblx Ha ptlc i  0 l  '  HaprrconaHbl cBt3r ce fKr.r I lopol lor-o. 1\rcK)ulrc
pa, l t l yc r lpoxo laR, ,>0 .31o a , ' r rn , ro ' rHef i rue i i (c - r rena) 'R , ,>0 ,goJr r r \ reHecnr io rsor r (c lDatsa)
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4 a c n t u I I. Il p ul o ttc €Ht t fl :r t €tlt o da. Korrurrorep Har nopoNterprrt

rroKa3aHHbrx Ha prrc. 101, H:o6paxeHbr K.rracrepbr Ha cerKe Boporroro. oirpc.tc-rrrc-
utrrc nopbr.q-rrr 3oH.iIoB coorBercrByror.r1ux pa3MepoB, R: 0,31o u R = 0.Eo.

10.2. f lepxorrrurroHHaq 3agarra cBfl3efr Ha HaBrrraqrrorrHoii Kapre

Ecllr lrtrrcpecoBarbcf, He or,leJ'rbHbINIIr no-qocrrMu, a Bcer"r ctrcrc\toii nop n
orlpa:qc B tl j ]aHe rpoOreu fiporcKeirrrr, To BCnoN{Hr.rNr. qro cerxa Boporroro tlpc.' l-
c raB-rr.flcr co60ii ccrxy $apnarepoB. rrpoHlr3r,rBaro[Inx cHcTcMy.

B xaqecrsc np[Mepa o6pauntcr K 3arar{e Haxox,{eHnr tlaKorNla.rbuor-c) (KJ]rr-

rrrqccKofo) pa3ucpa 3orr.qa, f lpoxoArrrlero cKBo3r, yrraKoBKy tlrapoB [2 l6l. l.ru 
'tr oro

Nrbr .Io.r^.Hi,I IIcc,jcICBarb Knacrcpbl H3 cBr3cr"r ccrx;r Boporroro, paifny-c fi l loxo.lu
rioropbrx paBClr IInII [pcBbluacr 3aJaHHvro Bcr'rHqHrry R. 3anacrnrrt l icrarrr. rrr 'o ala-
nrr3 K.rracl cpoB, ollpclleJ'ltcNrbrx nc) cBr3rlr 'r cCTK]I, Hc colepxriT HIIKaKUX itpirHrlirt l lr-
airbHLrx rpyruocrcir IIo cpaBHcrlHrc c aHa,qu3o]u K-rract'cpoB, rroxyqaci\rbrx rrprr ox-
pacKc y3.rloB. rrcN{ Mbr 3aHIlN{aJlHcb paHcc npH arra.rrH3c cT'pyKTypbr

!,u auarll: la IrcnorL3oBa,'IIICL .: lBc Nrollcrl l{ ItcyiloprAortcsrtoii n.'roluoii vna-
KOIlKrr IIIapoIT (E64 arOrvra, c ncprroAHqccKuruH r'paHrllrHbr\Ii l  yc.rroBtrrl\,trr). rroc r'pocrr-
Irbrc rr3rrarra-'rbHo KaK i\rorcnfl >tiulKoro rt arroprlHoro py6unlrr [206]. 3;rccl orrrr nc-
IIonb3Ytorct KaK y[aKoBKH uapoB. 3a gltarrtcrp uapoB Bur6paHo iloJlo^c]i lrc [- ']aBrro-
r-o nrKa pa;lra,rrrrori Qynrcqrrlr pacflpcJcr' lcnrrr tr nptrHrro 3a cAHHluy l l:trtrrr,r.

Oiltta rrroJc;tu (l) coo'rncrcrBycr xopoulo orpcxaKcrrpoearrrroii yrraKoBr\c (arrrop(r-
rloii $a:c). Jpyrat (lI) c rovxH 3pcl{rlt vnaKoBox nri}poB rrpcilcran;rflcr ri,rroxo oipc-

Puc. 105. I lotrroxnutc try'r+ NtA nepeNrcueHnr rrpo6uoii  qac'r ' l rqbr BHyrpn yrraxoBoli  J,- lr  r \ro-lc-
, ' tci i  I  (rr) r t  I l  16). B o5oux cnyqaqx u:oSpaxeurr cBr3l l  celxu BopoHolo, uNrercutuc pa.l l rvc upo-
xo.ra R6 > 0, 18. f{,ra ltogcitn I uapucosausr Bce Kjracrepbr u3 AaHr{brx cu:eii. 3.fccs soJt\rqxgbr
llcpcNlclueHltt loJILKo BHyrpH roKaru3oBaHHstx o6,racrer"r. fJ,u ltoge,ru Il so:rroxlio rrellcMeutc-
urrt:  cKBo3r, o6pa:eu. A;rr{ ynpoxleunr pucyHKa (6) naprrcoeax ro:rbKo nepxonruuoHrlsri i  x;r i ict ep.



I  l .  Hexomopbte (bu3uqecKue ttptt .  IoJK'ettt tu

naKctipOBaHHyIO yIIaKoBxy (xltexal Sa:a). Otl terult ,  t ITo i l ,r lorHocrb odcl l \  \ lo.Ic-

.rcr"r o.fuHaKOBa.

6t,t .nlr [ocrpocHbt K, 'racTepbr .r lxr pa3nllr ]Hblx fpaHIILII lblx 3HaLICll l l l l  oKpacKIl

csr{:ei i .  f lopororsrc (xprrrrruecruc) 3rra.{eHrr paAHycoB c$cp, nl loHll3bltsax)utt l \

o6pa:eq, oKa3arrlcb paBHbIMn Rli  =0,12S Ant l \{orenu I u Rj =0, 181 r l l  tr toJc'- ' l t t

I l .  Ha pnc. 105 H3o6paxeHbI Mg.qe,lbrlblc xY6lt t tccneAyeMbIX cl lcreNr' B xo1opblx

rraprrcoBaltbl CBg3H cc rxn BopOuoro, I lNle loquc pai l l lycbl npOXoAoB c R,'  > 0, 1 8 '  I ] . lo:rr '

:rr lx l i l rHur-r 3aBe.{oMo MoxHo rrepeN{culaTb c$epy pa.qHyca 0,18. Bce IIcIIapl lcoBall-

Hbtc cBrI3u ccrrn BopoHofo oKa3blBalorcg HcnpoxoAHN{bII\ l r t  AJI '  30l{Aa IaHIIol 'o pa3-

rurcpa. ill,ln llroAeJrr{ I N,rst eltlHrnr rolbKo KoHerIHbIc Kracrcpbl, AcMot{crptlpvlolllllc

-toKaJ,rbHbtc t lopbl. B xaxgoii  H3 HIlx [po6Hafi cQepa N{oXcT I lepc\{clUa]'bct. I I0 I Ic

Nto)KCr ncpcr:rrn B Apyrylo. B lvrolcl lr  I I  raxttc Kal laj lbl  o6parvtoT l lcpKojl l lpvlol l l l l l l

Knact.cp (1onbKo ou n:loSpaxcH r{a ptrc} 'Hxc). Orrtc' t ' l tNl,  r tro I ' lccl\ lorpt l la ol l l t l l l tK()-

Byro cpci lHroru [JroTIIOCTb, ] talru Nroj lcJl l t  t{NrcroT pa3JrlJt l l loc cTpoell} ' lc Nlexluapol]o-

fo npocrpaHcrBa. 3To yKa3blBaer, r lro He cnenye I otpal{nql lBarbcfl  To"rlbKo 3}laLIclI I l -

cr\r cpcilrrct-I rrJtorHocrn flpil tr3yr{ei{HIr rtporeKarc,'lbHblx cBoticrB ]lailic jl.rlfl poilc'lBcll-

HbIX CHCTCI\I.

I l. H E KOTOPI,I E OI43 [{[{ECKUE IIPII'IOXE HI4q

1 1 . 1 . H axo'xneH I,Ie AocryrlHo llo o6r,eMa A,'Ifl rlpooHoii'racrllubl

HaxoNAcHuc o6nacrcr"r Blryrpr{ cr{crcrvrbl,  I{yAa Mo)I{t !o r loNtccrl lr t ,  i lpo5l l \r l ()

(r i lcTHUy 1:orra) 3aAaHHOl'O pa3rlrcpa, fBJItcTcfl  o. lHoi i  H3 CaNIL,IX I lpoc', fblx 3a;lat l  JJIt I

Nlcr.ol la Bopouoro-!,cJroHc. L1u'rcpccHlni nprntcp raxoit l locraHoBxIl  3a-laqII l lo3-

l tui tr3 t .cpNto.qlrHaMnxu. I{a ncpnrtf i  B3r,rI tA, Kaxcrcx Heoxl lAaHHblNl l lpl l .r lo; ' l (cl I I tc

rralrcro rvrc.foAa K TcpNIoArlHaNurltccKllru npo6JlcN{arvr. !ei icrntuclbl lo, TcpNloit l l l la-

t \ i l t r lccxrrc csoi icrsa cnc'I  cNtbr ol lpctrcJltK)l .cr Kol iKpc'fHblr\r BIIAONI no f cHuIIara \ lciK-

r\roncKynrpHoro B3auMoAeiicrerlg, a lrau rrHcrpyMcHT tt l{cro rcot{crpl{r le cxlr i i .  O.:t-

I IaKO 3.qccb r{cro/ l  rrpt{McHrerct Bccro JIHnIb .qJIt r lotsbl lucl lHt erft fcx'rt tnHocl ' l l  I tc-

KO r Opbrx I epNIOAHHaMIILICCKllX pacrleToB.

Paccr r lo rpr r t r  Bb l r tHcJ lcHr rc  saxr rc i r luc l i  rcp l roJ l tHaMUt lccKot - r  \a l )aK fc l ) l l c  I I I -

Ktr - XrtNrlrqccKoro noTcHIInaJIa. HanotrtHtttnl,  qTo OI{ HanptMylo cBflJal l  Co cu()6(}.t-

rrol i .  Hepruei i  cl tcreltsr, Aacr pacrBopll luocrb It .qBrtcrct fJIaBHblNl rf  t t l t l ' tccxlt tr t  t ta-

parucrporl l  Ant HccneAoBaHHq Qalonux paBHoBecHii.

f lpu xomrrr,roTcplroNr r\{oAen HpoBaHHH )Ktt. lKocrei n pacrnopoB IIc no-qb3YIo rct l

I la3,,trrrtHbre MeToAbr AJrt BbrqncJreHrtt xHN{Htrecxoro IIol.cHUItara. Mnorttc I I3 l l l lx

upelnsrual iHo rpoMo3AKH u rpe6yror 6onsrlux BblqucneHufi .  OrHo c tt lc. ' t  blJo H o B bl l  l

rr tr3fltrlHblii MeroA 
"npo6uol"t qacrrrubr" ocHoBaH Ha AaBHHIIIHeM TeopcrllrlccKol\'l

pe3ynbrare crarnc't'nqecKor-r reopHrr x(H.qKocrH, nonyrleHHoM BuAotltolt s 1963 r

[2 17]. He BAaBascb B TeoperHrrccKlre .qeTaJrII N{eTO.{a, OTMeTIII\{ TOIIbI(O. t.lTo ocFloB-

Har pacrrerHatl  pa6ora cBoAurcs K ycpeAHeHuro 
"6onrquaHoBcKolo 

$axropa"

1 5 3



V a c mt I L IIp u"t otreHufl .r4emoda. KotrnrrorepHaq nopoM erpnfl

-  t  u(q, :qr )1
|  = e x D l -  .  - 1 .

L ksr I

rrc U(q,; q.n) o:uavaer rloreHllHanbHyro 3Heprnro npo6nofi MoneKynr,r (vacrnqu),

@nxrunuo rloMeulaeMofi ua rouxy q/ BHyrpb paBHoBecHoii xonsuryparlurr xu.qKo-
crII, conepxaillefi 1/ sacrurl. 3anncr (q,; q:,) o3Haqaer, uro npo6Ha.s qacruua Hc
ItoquSltqupyer roHSnrypaIIHlo cHcreMbI, T.e. Inq npo6Hoil rracrnubr BbrqHcurcrct
ec 3HcprHfl s:aHvoAeiicrBH-rr co BceMH N qacruqauH B [pernonoxeHHrr. qro caMa
cucTeMa HaxoAHTct B paBHoBecHoM cocTo.sHHu u npo6uar qacrHUa He oKa3brBacr Ha
HHX BrrHrHH.r. YCpe4HeUHe 6OIbqUaHOBCKOTO $aXrOpa [poH3BoAHTCr rro BCeM no-
iIoxeHHtM qt BHyrprr clrcreMrl c oAHHaKoBr,rM BecoM Kaxloro 3neMeHTa o6r,elra.
Kpove roro, rroApa3yMeBaercr ycpeAHeHHe no aHcau6lro, T.e. rro prBHbrM xoHsnry-
pauHtN{ AaHHOTO TepMOAHHaMHqe CKOTO co cTOtHH.g cH cTetllbl. llpeurrlyrUeCTBo 3Tof o
Mero.qa B ToM, r{To oH JIerKo rlo3Bonter paccr{HTblBarb a6colrcruyrc BenLIrrHHy tr3-
6stroqnoro IroreHuHaJIa F"r, a He H3MeHeHHe cso6oAHofi 3Heprlrr{, qeM or-paHuqcHo
6onrruuHcrBo ApyrnX rroAXoAoB.

Hcnom:osaHue McroAa 4nr Q,rrou4og c Hu:xofi rnorHocrbro noxa:alo :r!-
t!crrrtnHocrb MeroAa BuAolta. OAHaxo Ant xr{AKocreii c Hopualrnoii nlorrrocrbro
Bo3HHKJ'rH rpyAHOCrH. Tpa4rulHoHHar npoqerypa ycpeAHeuur 6olsqMaHoBcKoro
tfaxropa rryrcM clyvaiinoro 6pocaHn.r npo6Hoii qacrnur,r B cr{creMy rrprrBoAnl B
9TOM Cnyqac X 6OlSrunu crarHcrnrlecxulr ouru6xaM, npeoAoJtcHHe KOTOpbTX rpe6y-
cT 3HaqlrTcJrbHbrx 3aTpaT KOMIIbrcTepHofo BpeMeHH.

Cyrr npo6ncMbr rrpu pa6ore c rrJrorHbrMn cncrer\,raMu cocrou'r. B ToM, qro .qoc-
rynHrrii g,rr npo6nofi qacruqu o6r'ev fipeAcraBnrer H: cc6.q MHoxecrBo McJTKHX
"xyco.rror", pa:6pocauHbrx tro BceMy o6pa:q1'. B sux rpyAHo rro[acrb npn c,ryvafi-
nou 6pocauHn npo6Hoil qacrHIILI. l4x cytttttrapHrrfi o6reu Moxer cocraBJrrrb r\{crrec
I o/o ot sccro o6bet'aa chcrcMbl (Hanouulltr,t, rrro pcrlb HAer HC o BceM nycrou o6r,c-
N{C, a O rOii ero qacru, rAe Moxcr rroMccrHTbcr qeHTp npo6Hofi qacrHur,r 6e: :aver-
If oro rlepcKpbrBarvlfl ee c aToMalvtll cucreltsl.) floerovy Anr nonyqeHH.fl xHMuqecKo-
ro tlorcHqHana c HyxHoii roquocrsro npHxoAuTc.s AcrIaTb oqellb 6olr,tuoc Ko,'rHrre-
crno 6pocaHrrfi npo6uoii rracrHrlr,r. A 3ro, B cBoro oqepeAb, npr{BoltHT K r{conpaB-
AaHHoruy yBenHr{eHuro BpeMeHH cqera. flpu cnyvailHou arr6ope roqKH qt BHyrpLl
MoAcJIbHofo 6oxca qaue Bccro 6yAer uuerl Mecro cr.rJrbHoe nepeKpbrBaHlre npo6-
ttofi qacrnqbl c aroMaMH cucrcMbr. flpu erolr 3HarleHrre noreHlll{anbuoft oHcpruq
U(q; q.i B Br,rpDKcHHH glx 6olulMaHoBcKoro $arropa 6yAer oveHr 6olsrunu A,r.s
BCCX pa3yMrrrtx $u:nvecKHx noreHrlHaJroB MeXaroMHOfo B3aHMOAefiCrSU.s, a cnc-
AoBareJrbHo, BeJrHrruHa 6ortuvaHoscroro $ar<ropa - [peHe6pexulro ualoii. Ta-
xHe co6rrrnr He Aaror Hr{KaKoro BKJraAa B ycpeAHreMrrfi 6olrquanoscrHfi Saxrop.
Ho nocxo,rrKy ux rroAaBJrrroulee 6orsuruHcrso, ro rarofi npocroil noAXoA Anr re-
r{cpHpoBaHr{q "ToqcK HHTerpnpoBalH:/,q," qtnonyqaerca ueeooexruBHbrMH. B nocle-
nHlrc rolbl rIpeIrIpHHHMaJrvcb pa3Hbre rorrbrrKH o6oiirn sry npo6levy. O4uaro ncc
oHIl oKa3aJIHcb ol-paHIrqeI{bI cpeAHHMH rrJrorHocrrMu xrrAKocrei.tuue pema}or npo-
6neuy rrrrorHbrx xuAxocreii 12 | 8-2211.
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I l. Hexomopue {tusuuecKue nputoJrceHufl

I 1. 1. I. "Memod cuMnneKcoB,[anoue"

B pa6ore 1222)npeliloxeHa npoueAypa nprMoro HaxoxAeHlrfl rorrcK BHyrprI

cr{CTeMbI, Ha KOTopbIe CneAyeT nOMeIqaTb npo6uyrO qaCTI'IUy 6e: cyUccrBeHHoro

rrepeKpbrBaHr.rr c aroMaMH. EnaroAap.fi 3ToMy yAanocb 3HaqHTerIbHo rloBbIcIITb ]q)-

Qerrunuocrb pacqera xlrMr.rqecKoro noreHuHana npu pa6ore c [rlorHbI]\{H neHHap.{-

.qxoHcoBcKr.rMH )KHAKocrsMH. fIpHqeM, r{eM BbIlIe [JrorHocrb cHcreNlbl, TCI\t 6onb-

rue oTHocHrenbHblfi Bblt{tpblul rro CpaBHeHn]o C .qpyrHMI'I I'{cTOAaMu. flpel.ttoxcH-

Hr,rfi noAXoA 6rrn Ha:saH Mero,Uord DSS (Delaunay Simplex Sampling mcthod) H

3aKnrcrlaeTct B pacqeTe H aHaJIH3e cHMnluqHaJIbHbIX llonocTeii cl'IcTcl{LI. [Iplt rrolt

Ha.qO HMeTb paAuycbl OnHcaHHbIX C$eprr Ant Kallqloro cIIMIIJICKca !c,rOHc Rp5, Ko-

opAHHarbl UeHTpoB Kax,qoii oIIHcaHHofi cSepst u 3Harb aroMLI' onpcAcntrcu1IIc Kax-

.[blti cHNl[,teKc.
BgeAeN{ Anq Bcex aTorlroB (vo.uexyn) rra1r1eit cucTcMbr "pa.,1uvc rnep:oir ccp;t-

rreBuHbr" R^. ilnt npo6Hoii qacruubr raKxe 3aAaAHM ec paillryc R,. fIpH 3roNr liolia

He HMeer 3Har{eHHs KoHKperHrrfi sHn Nrcxqacrur{Horo nore llqtta"na. (florcHIlnan 61;lcr

Hc[onl3oBaTbcs Ha 3Ta[e pacqeTa 6OnbIIMaHoBcKOrO $axrOpa.) 3na'IcH]ls R, lt R,

cneryer nrr6uparr raKue, qro6sr npu c6IHxteHHH IIeHrpor npo6noii qacrllubt Ir Ka-

Kofo-nH6o aroMa Ha paccrotHnc, MeHbluee vclt R, * R,' t lx 3ucprllt B3altNlo:lci i-

crBHr 6brna AocraroqHo BeJrHKa, u He 6btrto Heo6xoAHMocrn BLIr{HCJ'Itrb 6onbuNla-

soncxsfi $arrOp. Kar nOra:r,tBaeT otrblT pacr{eToB, Alt.s 3ToIO AOcTaToqHo B3trb pa-

AHyc rBepAofi cepAuenuHbr Bcero Jrurrrb Ha 10 o% rtrcHruc, qcN{ BaH-Acp-Baa-l'IbcoBc-

ruii paguyc MoJIeKynbI.
Msr:naev (crt '1. pa:Aen 3.5), 'rro cso6oAHoc tlpocrpaHcrBo lIN{ccrct roJIbKo B

TCX CHMIIJIITIIHAJIbHI,IX TOIOCT'X, AN' KOTOPbIX

R D . s > R . 4 + R / '

Ec,rrt cucrelta rrJtorHar, To raKHX nonocrcli oKa3brBac'tct HcNlHot'o, rt 'ro ItraB-

rrbrr\r o6pa3oru la ofipeAcnlcr:(l$crrnBllocrb l{c'toAa. Mu gttaclt t\Iccl 'ollaxoxj]cll l lc

Kai,r(Aor"r rarofi f loJrocru. OHo :aAaerct IreHTpoM onucaHl]oii cQcpr'r cttt\rtt, ' tcxcll.

tr4lrcuuo 3Ta roqKa flBJrflercfl caMol"i uy6oxoi.r B cBoct"t cHMnJIItt lHa:rtuol' i  rto.qoc tlt It

BcefAa cBo6oAHa rrpu BbrrrorrrcHHu npnBcreHl{ofo ycnoBrrt. f loc.rc )lofo t\to)it lo

npHcTyrrHTb K HaxoxJIcHHro Tor{cK HHTcfpr{poBa1l/,fl. qt Ant ycpcilHcttlts 6tljlt lllta-

Prc. 106. flocrpoeHue rcy6uuecrcoii perrrerKu BHyrpu cl'lM-

r;ruunalssofi nopbl, Aocryfilr.oir !,sts ueHrpa tlpo6uot"t ua-

crr4ubr. Yrnst :roii perxe'rKl4 cnyxar roqKaMu Q1 !,nt yc-

peAHeHHq 6orlqllaHoscrcoro Qarropa (cu. rexcr),

t.

\ , / ' \ /
v V

,,\

/ - _ _ . / t .
----+
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V a c mu I I. Ilpul ottceuun .,v emoda. Korrrur,rorepHar flopoMcrpr{t

HoBcKoro Qaxropa BHyrplr xaxAoii H3 AocrynHbrx cHMrrJrHrlr{anbHbrx noJ.rocrer"r.
f lpoure Bccro ux pacrono)Kllrb KaK y3nbl npocroli xy6uuecxofi pcrrlerKu (puc. 106).
B xaqccrge HyneBoro y:la nsr6npaercr r-IeHrp BrrHcaHHofi c$epu. llpo :ry roqKy
r\{br c onpeneneHHocrbro 3HaeM, irro oHa AocryrrHa. 3areu co3Aa}orc.s Apyrue y3nbr
pclrlcTKll, 3anorHtq BcIo cIrMnJIHUHanbHylo nopy. Illar pefirerKrr s noA6npaercr rr3
rcr coo6pa)KeHIII"I, qro6tt [onyr{HTb AocrarorlHyro roqltocrb npl{ lvrrIHI{MaJrbHoNI
oSt,cntc BbIrl lcreHH-s.

B raxot"t flpoueAype xax,qsli cuMrlJreKc Nroxer o6pa6arrrrarr,cr Hc3aB]tcHr{o.
floctiorrxy cItI\,{nJIcKctI rloKpbrBarcT rrpocrpaHcrso 6es ua:loxennfi rr urcJler"r, ro o5-
pa6oran Bcc AocryflHble cuNInJIcKcbI, t l lbr rtonyr]Hr\t rl,u AasHofi ron(rrrrypatltrrr N{o-
,lcjlIt IIo,rIIIbrir rra6op ToqeK q/, FIa KOTopLIc, Ir ToJlbKO Ha KoTopblc, CncIycT rrot\tcillaTb
rrpo6tryrc tracTu uy AJrr ycpeAHcHux 60,rsrlrvraHoBcKoro Qaxropa.

Bapr,upyr urar ccrKH J, r\roxHo noKpbrrb Bce IocryrrHoc fipocrparrclBo v3Jra-
rrlt c :rto6ol"t xcnaeMoii ToqHocrblo. Plrc. 107 AcMoHc'rpHpycr pe3ynbrar orrtrcarrlror"r
IlpoqcAypbr BLItB.rrcHut npocrpaHcrBa, AocryrrHoro npo6uoii qacrtruc partlryca R, :
-  0 .25 BI Iy tpH NtoAcJtH t t , rorsof i  HcKprtcrannu,rccxoi i  $arur  py5H.run.  cocrosruci i  ln
864 aroNros paAuyca R, : 0,5 n xy6e c pc6polr I : 8,8889. LLIar ccrxlr 3r:tccb B3rr
paBrrbrNr L,'150. Buyrpu Bccx nop rroruecruJrocs 1285 y:nou ccrxu [223].

!,,rr roro, qro6br 3a[oJ]rrnTb Bccb MojleJrr,uuii 6oxclaKHMr! y3naM]r, rpcSycr-
cr, oqcBrritrro, 1503 : 3375000 )/3J.roB. flplr pacvcrc xuMuqccKoro rrorcHrrraira c ra-
Krrr\l ttrarol\{ ccrxlr 99,96 oh 6pocanuir npo6Hoil qacruur,r 6trlo 6u Brrycryrc. Brryr-
pll Nro.qc-rllt na6:trcAac'rct HccKoJrbKo 6o,'tllultx rrop, B Koropbrx pacfiojroxcubr cornH
y3..roB ccrxrr (Ha pHc. 107 outr cnuJ'rucb B "K,' lrKcbr"), rr unoro Mar'rbrx, coAcpxaurrx
Bccro oJrrH HJ'il{ HccKoJrbKo y3-rloB. flcHo, qro nprr c:ryuaiiuonr 6pocauuu npo6Holi

Puc. 107. O6,'racrrr [poc'rpaHc'rBa, AocrynHbre 1:rr npo6Hofi rracrr.tubr paAuyca R,: 0,25 BHyl.ptl
rt'ltoluoii HeKpl{crannuqecxoli ynaxorxu 864 aroMoB paluyca 0,5. O6"rracru 3arroJrHeHbr y3lrar\r}l
trpoc'roii xy6ttuccror-t petl.terKH. lllar ee paoen I bo,,tl50. B yne,ruvenuou uacurra6e crrpatsa noxa3aHa
o6rracll, orrleqe HHar r xy6e r<pyxxov. [LIar peurerxu Alr rroii o6lacru paaen Ir,,./3500.

1 5 6



I L H e rc m olt at e ( i t rs ttrr cc Kt t e tt p t t. t o x' e t t t ttt

rr i lcrnrlbr 6o,rrulrHcrBo NlaJ'Ibrx uop 6rt. ' to 6st norcpluo. Ha pHc. 107 s vec-rtt ' tctt-

rroNr NracruraSc rr:o6paxcrrbr y3Jrbr peruelKu c s :  L13500 A.[.q noplt,  oSsci lcttHol ' t

tsHylprr xyda xpyxxOr.t.  Tatt oHa COlcpxa.r la oi l l iH y3cn pci l IcTKIl,  Tct lcl)b - 21i.

f lo. ' lqcpxrtcNr, rr lo Ai lq 1aKofo l \ranoro 3HaqeHrtt .s B MoAcJIbHou xy6e nol\ lculacrct

yxc 3500r v3rroB ccrxu, npocroi i  ncpe6op raxoro Ko.[IrqccrBa yxc t lcnpocrar{ 3a.fa-

rtA i l -r t t  - , i lo5ofo KoMnbrcr 'cpa.

I 1. l .  2. 3tt : t  evattuf l  o l t f lxo)tcdett u t t  docnq't t  t tozo npoctrrputt c tr ,  6u

8 C,7 0JtCIt blx C U C nteJvax

Ecllr  .racl lrubr lccJtc]t) 'e Nror"r \ro]c.rr Ir1\rL-tor pa3ttt , t l l  l la3Nlcp, lo l l l locrat t l . ' lc-

o. 'roltrr NtcroJa DSS rrc pa6oracr. B r lort c-[vqac Nlbt yt(c ] tc Nto)Kcl\t  rapal lr l l l loBarb.

rrro ucrlrp onrrcalrHor"i  ctf  cpu cur\rr-r lcKca tBJItcrct 
"cauoli  I  ly '6oxoi i" r 'o ' Ixoi i  clnt-

uJrcrca. B lrorr cryrrac Mbr l loJIXHbr ncpct"ITr x S-curtt t , tcrccaN.t f lcnoHc, of lpcr ' lc- ' t f lc-

\rb1\r c rrol\{ourbro snucarruorl i  ( l rrrrcpcrHttua,r luoti)  cr}cptr.  I ]cHrp rrot"t  ctfcptt .vztc

rB,rrrcrcq uyNuoli  ToqKoti.  OAuaro 3lccb Bo3Hllxacr npo6lcN{a .I IpyroI o copta. Ki ix

o6cyxga,rocb B pa3Acrlc 4.5, SlcltvnleKcbl AcJIoHc s o6ulcft{ cnyrlac IIc l lalor pal6lr-

cnlrr npoclpaHcrBa. f lo:rony c Ircfro;rb3oBaHIIcNI NteroAa DSS s o5uclt cJlvrtac Bo l-

trrrKi lcr npoSlclra. O'r 'rr lcrHlr,  oArraxo, rr lo pcanbHbrc Mojlcr(y;t tpt lbtc cttclct\ t t , t  o6bt ' t t to

l lc corlcp)Kal qacrl tu, cIIJIbtro pa3Jlt lqarcurl txct I to pa3NlcpaM, I lo3l 'ont) 'S-par6rrcrrrtc

l i lKrrx urcl cM cr(opcc Bccr.o Hc 5y!e'r co.rcpxa'rb Hcnprit lnocrci i  c pa36t{cHItcru II l lo-

clpaltcrBa Ha,S-crrMnncxcrr. B 3Torlr cJrytrac rrrcoJrorr l lo Mc'tol la DSS ltoxtto I tc-

i lo, ' tb30BaTb.

Ojlgaxo NroxHo Aci ic 'rBoBal 'b; lpyruNr crrocoSou, uct lonb3y.f l  l lc i t t tKoNr I laBttI ' i l -

t( trorrnyro Kapt'y r lrcxaroN{Horo i lpocTpailCr' tsa. f loCTpouB HaBI4ratl} lol lHyl{) Kapry Cll-

crcr\tbr, rubt rrojryrracNr Bcc nHTcpc.nluuarbiILrc cocpr,r R, u pa.l l rycbl y3Kllx I-clp- ' t  /?,, .

[ lpo5nyrt-r qaCT]tUV paA[yca R, trtOxttO IIONTCC fl tTb Ha UCIt] 'pbl TOJIbKO 'rcx l l l l l 'CpCl' l I-

I l l taJ lb l lb lx  c t fcp ,  a l r r  Ko ' l ' opb l . \ .  o r l cBt l ] l l l o '  R ,  t  R ,  Taxuu o6paro l l '  l l cc  caNr l ' t c  I - ' l v -

6oxlrc rorlKrr oupcAcnaro.rct I Icr Iocpc.qc'rBc I I  l1o.

Oxpcc luocr r r  r )1 ' r rx  l ' o r rcK TaKXc r \ ro r ) ,T  5ur r ,  i t t l c t ' vunbr  l l J r l  l tpo5 t to i i  t l i l c l t l -

r lb r . l l . , r r  r rx  Bb l rRJrcHt t t .  KaK r r  B  Ntc ' roJc  DSS,  r ryNuo c t ' c t l cp l lpoBarb  v3J I l ' l  17 ,  I t c t to i i

I tCtxcTKH rr 3i l i lOJtHuTb r.t \1lI  Ka/UlyrO lt()1ly. 3rrr Nloxl lo c. lr .-Jlcl .b. CTap'fyt c. l locl) l l -

rrolo y3. 'ra ccrxu Bopolroro. OArraKo rcncpb y Hac ncl rpatrci i  cttr \ I i t , l tcxcoB / lc:rorlc.

o;parrrrqrrBarorunx rroloc'r 'b. 3ro or;rrr.rac'f  / laHHylo npotlclypy or l lpci lbtA,vulct 'o

N{croAa. Tencpt Harua pcucrxa 6v.{cr 3arrorl t trb He cnNtf lJl t tuuanbt{yro no,roclb. a

i l c lo  nopy  ucxr rKoM,  T .c .  Bcc t ,  Tor  o6-bcNr ,  xoroput i i  o rpaHHr tc l t  y3Kt t t \ r l t  IopnaNt t t  c

panrrycaN.tr R, < R,. E,cnH s 3'I 'or o5r,et\r t tonanu KaKHc-To Apyrlrc, i locl 'ynHblc i l i r t

lpo6ltor ' t  qacrnubr y3nbr ccrr irr BopoHoro, To oHtr yxc lrc l lc[onb3vtoT'cl . tnq BbttB-

ncrr lrr nop. O6pa6oraB Bcc AocryrrHbrc y3irbr, rvrbr 3atroJIIrI{M tscc i lopbr n o6pa:l1c

TO' tKar \ i l r  { , .  i l a  Ka}q fo i i  i l 3  Koropbrx  Moxcr  f loMccTI l rbc f  I lau la  npor5Han gac l l l l t l l

3aAaHHoro paAnyca R,. Taxax npouerypa 6ruta pea:rrt3oBaHa s 12231.
3alrettttrt, Kcraru, qro orHo[IeHIIe qrrcJla y3noB pclxclKu, Haxonttttltlxct B nopc,

K rrx o6xrct\ry Konuqcc'rBy, rrolvrcrraroxlervrycq B N{oAe-'IbHou xy5e, ecrb orHoclll'c.rrb-
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V cr c m t I I. 17 p u.t o ttc e r r u n : t e m o da. KounrrorepHar nopor\,{ c^tprr.fl

nltfi o6lelt ilopbl. Tarutlt o6pa:olt, HaIx noAxo.q no3Bo:lrer raKxe Bbrr{Hcrrrrb o6lclr
rrop B cucrerue, npnqeM c nro6oii xerraevoli TorrHocrbro.

11.2. P aluarbHaq Qynxqlln pac[peAe!'reH nq

rr cTpyKTypHbrfr sarcrop rrrrTepcTr{urraJrbHr,rx coep

Paccrrtorptttrr cule oAHo npocroe [prrN{eHeHnc pas6ueuun BopoHoro-fleJroHc,
B t(ol 'opoM llc[onb3y]Orcs ToJIt Ko KOOpAHHaTrI UcHTpoB I{HTcpcTHUI4a,rtuutx c$cp.

Alx oAuHaxoBbIX aroMoB oHH coB[aralor c rleHTpaMrr orrucarrHbrx cSep clrnrrr,rcx-
con fleloue. 3ror MaccHB ueHrpoB Mbt Ha3BaJrrr cncreMor"t {D} crrr. pa3ren 2.3.8c
MoxHo aHanll3HpoBarb raK )r{e, KaK, HanpnMep, rrccnclyercr cncreMa {l}- au-
caM6nb LIeHTpoB arolvloB. 3Aecr ust 6yeernl paccqrrrbrBarr Qyuxunro parnanbHoro
pacrpcrcncHrrr H clpyKrypHrrfi $axrop orcrelrsr {D}.

Arolr-arovu afl rrapHas Koppcnrur{oHuax Syuxrl vn g(r) flBrrflercfl rraH6orcc
ilpocror"r x lr:eccruoii crpyKrypHoii xapaxrcpucrnxofi xnArocrcii u crcxo,'r. oco-
6su"r Hurcpcc K l{c}"r o6yclonlcu reNr, rrro ee Mo}r(Ho nonyr{HTr, H3 3r(c[epuMeHTa c
rroMotubro Qypre-npco6pa:onaHra crpyrffypHoro Saxropa, H3BJrcKaeMorc H3 Kprr-
norl pacccauH.a pcI{TreHoBcKIrx lyueii unlr Heiirponos. B orJrnrrrrc or aroMoB, xoro-
pblc npc.rlcraBrttor co6oii qeHTpbI paocetHur, HHTepcrHrlHaJrbHbre cQcpsr He rBJrr-
rorcrlaKoBbrMH, rro3roMy.4rrr cHcrcMrr {D} aHa,rrorHr{Hbrc $yurqun uc lroryr 6url
ronyqcHbl 3KcrlcpuMeIrraJIbHo, oJIHaKo 6e: npo6,renr paccql,rrbrBalorcfl Arrr Kot\trrb-
rcrcpHol"I N{olIcJlIr. I{eHHocrs cncrcturl {D} :axlrovacrcr B ToM, riro oHa no3Bonrct'
B3rJ'lt l{V'I 'b lra crp.VKrypy c Hoaoi;i cropoHbr. c tI03r{UHn Nrcx(aroMHoro rrpocrpaIIcrBa.
Moxso cxa3arb, qro paccMorpcHllc crpyKrypbr c rorrKn 3pcHrrr aroMoB rr McxaroNr-
r{brx rrycror - 3To r'IBa B3aur!{o1o[onHrrculllx B3fJrflna Ha crpyKTypy Q2al.

Vxa:annsrii rroAXoA Hcnonb3oBaJrcr HcAaBHo n pa6orax Bultcosa H Ma,l, ' Icna
c coaBTopaNIII ,Ulfl o6r'qcHcHHq crpyKrypllbtx oco6euuocreli s pacnnaBax colcr"r (ra-
rrofcrrHAoB ultHKa), B r(oropbrx o6pa:yercr rcrpa3.qpHrlccKar KoopAHHauHr r{oHoB

[225]. Orrrrct{aJloct,, trro B KoppcJltu[rx flycror rrporBnrercr raK Ha3brBacMbrr"r rro-

llfllloK Ha cpcluIlIX tr,tacul1]a6ax, IINIcIouIrII"r lvrccro n no4o6Hrrx crrcrcMax It flporBJrr-
rorurriic.q B npcrutKc rra crpyn'rvpuou rfaxrope 12261.

Calta ltJcs paccqnrblBarr' { lyttxqltrc paAHanbHoro pacflpcrxcnc]rrrr lIJrr cncrc-
rrr,r {D} BnoJrHe oqcBr{Ar{a, H rroflr,rrKn crcnarb 3ro npc]IlpuHr{MaJrHcb u paHcc.
Tar, e pa6o're [227] ona paccqn'rbrBanacb KaK xapaKrepucrrrxa pa:6ueHH.a Bopono-
ro-flc.touc cHcrcMbI c;ryvafiustx rorrcK Ha rrnocKocrH. OAHaxo rcpBbrc nojloSHsrc
pacqcrbl 6rr,ur cAc,raHbr eure s 1981 r OusHll n Yollacor,r 4lx Synxquv pallanb-
rloro pacrlpe,qencHHt UeHTpoB Terpa3ApurrecKr.rx I,I oKTa3AprrqecKHX nonocrcfr e nror-
Hbrx yrraKoBrax c$eplr.recKrrx uanuu [2281

Tor Saxl .rro cefi.rac BHoBb norBuJrcr HHrepec x raxofi npocrofi o6pa6orxc
cl{creMbl {D} gocraro.{uo 6oruruHMH KoMrrbrorepHbrMu MoAeJrrMH, Ha r(oropbtx
ruoxHo rrpocnexHBarb Koppenruull ua 6olr,rurrx paccrorHlrrx H HarexHo paccqrr-
rbrBarb crpyKrypHbrri Sarrop.
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l1 . Hercontopate $usuuecKue npu-loJ{erutfl

11.2.1. Modaru
B xa.recrse [epBoro o6beKTa Ha[rero aHzL'rH3a paccl{arpuBaerc.q o6rrqu ae. 3ac-

TelcrroBaHHa.rr cHcreMa JrerrHapA-IxoHcoBcKux qacrnu (5488 arorrloB BHyrpH r{oAenb-

Horo 6oKca c [epuoAnr{ecKHMH fpaHHqHbnuu ycnoButMn). 3a cAuHNuy r,'luurt nu6-
paHo rronoxeHr.re lepBoro rrHKa syHruun paAHzulbHoro pacnpeAeneHvfl r1.

[l.r onucaHHr aroMHbrx paAI{anbHbIX xoppe:rruuii MbI paccr{HrblBaclu 0y"*-
unro G(r) : (g(r) - I )r, r4e S?) - o6rtqHa.q napHaq Koppcn{uuoHHax Qyuxuur g(r).

3ra SyHxqlrr Hc[onb3yerct B reopnu guQparuuu, oAHaKo 3Aecb ee nu6op cBt3arl c

reM, qro6br nyque Br{Aerb Koppelquul Ha 6onbuHx paccrosHnqx. Ha puc. i08, c

rroKa3aHa ara $yHxqur, paccqnTaHHas, rnfl, saureii Nro.qeJrr{, AcMorrcrpHpyrouar rrr-

ilHqHOe rroBe.[eHHe 4nr arlropQuoii Qa:rr cQeplrvecxux qacrHu: ocrpbrr"r ncpnrrii nirx.

cneqHQHqecKoe pacucnJreHuc BToporo MaKcHNryMa n qerKue, MonoroHHo 3aryxarc-

ul{e ocuHnnruHH npH 6olbluux r.

Crpyxrypulri i  $ar<rop 3rofi MoAcnH (puc. 109, a) rarcxc AeMoncrprpycr Ir3Bc-

crHoc rroBeAeHHe: y:xnfi MoHoMo.qanbHbIfi rnaBHstii nnx II 3al'yxarcunii ocux-q-rlrr-
pyrorrrnii xBocr. CrpyrrypHrrfi Sarrop paccqurblBarlcs ro rpopvylc !e6ar.

G(r )

5

?

2

l

0

- 1

N A

0 , 6

o , 4

o , 2

0

-o,2

'0 ,4

s (q )  -  l

Puc. I 08. @ynxum paaHarrbHoro pacnpe.qereHHr :

.qnr 3acreKnoBaHuoii leu uapA-rxoHcoBcKor"r cHc-
reurr (5488 uac-rrq) (a), rus uopualruoii (6) u
nepeoxnaxJtenuoii (a) roarr (5 832 no-nexy,ru ).

Pnc, 109. Crpyxrypulrii Qaxlop orcrcv. no-
Ka3aHHbrx ua puc. 108.

=  (g ( r )  -  1 ) r
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Vacmu II. Ifpunotrceuun yemoda. KounrrorepHar ropoMcrput

flpu pacuere no erofi $optrync ueo6xo4lrrrlo Aenarr, nonpaBrry Ha KoHer{Hbrfr
pa3l{ep NIoAeJtH, Koropyrc Mo)IGo BLIIIHCaT'b B aHairHTHr{ecKoM BuAe (cu., Hartprrlrep,

l22el).
Cncreua c gpyrofi crpyrcrypoii noKa3aHa Ha puc. 108,6, s Ltpnc. 109.5, e.

tr4cuorr,:yrorcr ABe MoJreKynrpHo-A[HaMHr]ecKrre MoAenH BoAr,r: HopMiursnoii (290 K)
II [epcoxnaxleuuoii (250 K), Kaxlzu H3 Koropbrx coAep)Knr 5832 ruo:rexyJlbr, B3aH-
lrorlciicrryrcrr1ue c rroreHu[anou ST2 B Mo.qeJrbHov xy6e c rtepnolHr{ccKnMrr rpa-
HrItIHbIMH ycJloBl{tMLI [230]. B KaqecrBe UeHTpoB MoJIeKyJI, KaK o6brqHo, HCrroilb3y-
ro'fcr KoopAHHaTbr rleH'r'poB aroMoB KHcnopoAa.

Xopouro BHAHbI oco6eHHocru crpyKrypbr BoAbr. Her,'ry6oxuri MuHHMyr\r rroc:rc
rrcpBoro rrrrKa Ha $yrrxqnn paAlranbHoro pacnpeAencHHr HopMa,rsnoi'r BoAbr yr{a3bt-
Bacr Ha 6olsurue HcKa)KeHHr rerpa3ApHqecKoro ropxAKa npu 290 K. Hao6opol a
flcpcoxnaxAcsuofr BoAe 3Tor r\,rHHuMyM my6oxuii, a neparrfi u Bropoii nuxu 6olcc
ocrpble rro cpaBHcHHIo c HopManLHoii BoAoii, r{T'o Br,r3BaHo ynyqrxcHncM Terpaslprr-
rtccKoii I{anpaBnetl}Iocru BoAopoAHbIX cBt3eii 1149,2301. Orlrcruu, rrro B }ropN{aJrb-
trori no,1e BLTAHbI ToJrbKo rpH IIuKa. Onn coorsercrBylor xapaKTepr{brr\r paccrorHHrru
B rrrTH-, rxccTr.r- u ccMI,tqJICHItLtx KoJ'IbIIax BoAopoAHo-cBg3aHHbrX MOnCKy,q Bo.qbr.
Eorcc .qaneKuc paccrorHHr (rtlcxly ruoncKyJraMn tr3 pa3Hr,rx xoncq) oKa3brBalorcr
pa3r\'rblTbrNrH 3a cqeT urHpoKofo pacftpcAcneHHr TopcuoHHbrx ylJrroB Mc)KIv NrO,rrCKV-
rlaN{tl, r lTo tlpnBoAuT K npaKutrccKH rrccKoppcnnpoBaHHoMy pacrroJlox(eHrrro Koncll
- tpyr  orHocHrcJtb l ro J lpy la [2]  l l .  B ncpcox:raNncHHor"r  Bor ' lc  gH-tcrr  r roc-r rc- tyroul l r i i
IItIK, cBt3aHHbll"I cO cncIlH$rt.lccKltl\tII pacclotHHtMn MCXAy pa3r{brruH KoJrbuaNilt.

Pautrqu.s Mcxqy uopnaarsuori H trepcox.lIaxr,lcusoii BoAor"{ BrlAHbr H rra crpvr(-
rypHoru 4)axropc. !,rr Hoprr.ranbrror"r Boilbr rlMccrcr xapaKTcpHoc [ncqo tra ,rrctso]\r
cKJroHc f,frarJHofo rrrrKa cTpvKt'ypHoro Qaxropa. /{,rr ncpcox,raxAcHHofi Bo.lbt oHo
npcBpautacrcf l  B qcrKo BbrpaxcHr{br f i  npenux [pHMcpHo Ha l8 r rv  l .

11.2.2. Atranus nycmom
Paccltorpulr rcilcpb HaIIH ruoAcr'ru c roqKrr 3pcHHrr nycro'f. Ha plrc. I l0 rroxa-

:arru rpyuxrluu G,rQ'), paccquraHHr,rc no aHaJrorlru c $yuxquaun G(r), uo j lnr orc-
lcrtrtr {D}. B ncpnyto qepeAb orMcrHNr qerKuc AaJrbuHc ocunJ'rnrrltrn rror'r (tytrxuuu

rnr ncHHapA-rxoHcoBcKoii cucrcMsl (crvr. prrc. 110, a). [Icpuo4 3rlrx ocurrn,rqquii
'l'axoii xc. KaK Ant arorruoii $ynxuuu. Kax creAcrsuc 3Toro, MecrorroJro)KeHHc r.rraB-
Horo IltIKa crpyKrypHoro Qaxropa Sr(q) cncreuu {D} H aror.v{apHoro S(q) coBnajla-
ror (puc. 1il, a). f logueprcHelr, uro Ha6,rrolaeMoe cxoAcrBo AaJrbHrrx xoppe,r.aqlti i
lurr cucrcM iD\ u {rA} ue xu-aercr rpHBHaJ'rr,Hsrrrr. flpocrpaHcrBcH}loc pac[onox(c-
HHe rorrcK {D} conepureHHo r.rHoe, qeNr aroil,roB.

flpuHqnnuaJIbHoe pa3nHqHe IrMeercr s o6racru MaJrbrx r. I4Hrcpcruuxa-ribHbrc
cQcpr,r Mofyr nepeceKarbc fl, a r4x rleHTpbr pac[onararbcr cKorrb yfo]IHo 6,rrr:xo lpyr
x ,Cpyry. Tarnx curyauuit Aocraror{Ho MHoro, rtro BHIHO no LrH'rcHcHBHocrlt r\.{aKcr{-
ruyN{a npn MaJrbrx r. Ectu HapncoBarb [apHyro Koppenrqr{ouuyro QyHxunro gD(/.)
(6c: uHoxHreta r), To 3Tor MaKcnMyrvl craHoBHTc.s noAaBnqrouluM HaA Bceruu oc-
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I L Hexomopue cfrttsuuecKue npu-'toxeHtn

GoV)
0 ,4

o ,2

0

=  (gD( r ) 1 ) r
so{q) - 1

- z

0 , 3

o , 2

0 , 1

0 , 4

1 2
' t0

tt

o

o

- 0 , 1

Puc. I  10. @yHxqlu paAuanblroro pacnpcAerteHil t  .qJIt
rrrncpcfuuualrHrrx c$cp (cuclcust {D}) A,.tr  ruoac-

lci i ,  rroxaraHnbrx Ha puc. l0u: racrcr,roBaHHat JIcH-

Hapa-nxoHcoBcxal cuclcua (a), rropnzutrHar (6) u I Ie -

pcoxjraxAcHHar (B) BoAa.

Puc. 111. Crpyxrypusrr"r rlax'r'op rrHr cp-
c1l lut taJrbHbrx c{rcp : r . l ra c l rc lcr \ r .  I loKa-

3aHHb lx  ua  puc .  I  08 .

8 060402 , O1 , 0

ra,qbHbrrlrlr. Orncrulr, qro lra,'ruqrrc raKoro N{aKcIll!{yMa TIpHBOIHT K ncKo'Ioporty IloJ-

Hrrrrro crpyKrypHoro Qaxropa HaA oct,rc r7 (crvr. pnc. l l  l).

l ,ra uclpuanbHofr Bo.qbr HMeerct roJrbKo HecKoJlbKo ncpBL,rx NlaxcrlluyNron, a

AanbHHc ocrrnnnturru rroJlrlocrbro orcyrcrByror. 3ro ttattotrlllHacr roBeAcnrlc cc a'ror!I-

uofi $yHrrluu G(r). flna nepeoxlaxAcHuofi BoAbt ocuunrtunu 6olec 'Icrxrtc. Or-

r\rert{llr, rlro lloroxcHue rrepBofo rrHKa Gr(r) coornercrBycr 0,5 Hlt, LITO 3alucrllo

or-rrHqaercr or noroxeHrrs flepBofo nnxa G(r) (0,28 Hv) rr npHMepHo coorBcrcl'Bycr

paccroflHHro r\rexly rIcHTpaMH floJIocre]"I B pelxcTKc ilb!.a. Ann nel{HapA-.1)KoHcoBc-

Koii crrcrelrbr pa3nuqfle B rroJroxeHr.rfi rrepBbrx rrHKoB Gp(r)u G(r):ua.rHreJ'rbHo I\tcHb-

IIIC.

IoseAeHHe crpyKrypHoro $axropa All o6eux MoAenefi BoAbI Kar.tccrBcHHo o.qHo

H To xc. Pa:nnqne HX ToJIbKo B ToM, rITo rrt nepeoxnaxAcHHoii Bo.abl Bce TIHKII

6olce ocrpbre. tr4urepeceu cre4yrouruii LroNreHr: rroJroxeHuc DIaBHoro IrHKa c'rpyK-

rypHoro Sarropa cHcreMbl {Di conna.qaer c [oJ]o)KeHHeM rlpetruKa aroMHoro crpyK-
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