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fTP TTM E HEHUE Anfl, AMOPO Of PA@r4r4

H:yveune B3aprMHoro pacnonoxcHHr aroMoB B HcKpucranJrurrccKrrx (ar'ropt|l-

urrx) nculccrBax npcAcraB.rrqer co6oii caN{ocroqrenbHyro H BecbN{a o6rrlrpHyro o5-

J'racrb HccJreAoBaHHrr. B 1980 r. A. Pafi1 I- Koune,r n !N. AnncH npcrxoxuJlr{ }ra-

3Barb cc ar'ropSorpatpucir164l, orpelenHB ee KaK "o6lacrr 
dru:Hvccxol-r rrayKrr, Ko-

ropas Hr\{ec'r Aeno co crpyKTypofi alropQHux rc-r rr Hx KJraccn$nxar1Heii". Mcror'i
Bopouoro-[erroHe Aacr orHocHTe.rIbHo npocroii, Ho Aocraror{so o6urul"r N{arcNra-
ru.rccxuii 6a:uc Ar.s raxoii pa6orlr. 3.qecr Mbr AeMoHcrpupyeN,r rrpnr\{cHcrrrrc NrcroIla
rra KoHKpcrurtx $u:nro-xlIMr.rrlccKHX 3aAaqax, rJraBHbrM o6pa:ort il-rrr rrccncroBa-

Hrrr crpyKTypbr rrpocrbrx xu.qxocrefi H creKoJr.

7. C T PY K T Y PA H E KP I{C TAJI JI 14 TT E C KI4 X C 14 C T E M

7.1. ParsnTr.re [peAcraBJ'renlrfi o crDynrype ?r(HAKocreii r{ creKoJ

PassHrHe npcAcraBneHHii o crpyxrypc HeKpHcranrurrccKux cI{crcru r{N.rccT'cBolo
nclopnro. B ncpnoli rroJroBnHc ABaAr-laroro sera 6rrro B ocHoBHoM 3aBcprucuo co-
3AarrIre HayKH Kpnc'rannorpaQnrr, o[HcbrBarorqcii :axoHr,r pacrronoincHr{r a'[o]\ron B
Kpxcrannax. f lonlrrru uccncAoBarb crpyKrypr-rbrc 3aKoHor\{cpHocru e anrop$rrlrr
TcJrax rr )KHAKocr.sx B To BpcN{rr rrc BLI3brBaJIn 3aMcrHofo n}rrcpcca, oco6crtuo cpcjtl

Qurnxon-reopernKoB. B n:secruoii crerreHrr:ro o6rqcuqrocb BJ'rH.rrrrrcNl nolrynap-
noii s rc roALI Tcopuu BaH-4ep-BaaIrlrca, KaqecrBeHHo onucbrBaroucfi Hcfioropbrc
csoiicrsa xHrxocreii c rro3Huurr reopur{ Herrr'IcatrbHbrx la3oB. tr4:Ha.ra.[rHo xujlKocrb
rpe.qcraBtrrJracb KaK 6eccrpynrypHas cpcAa^ 

'fo 
xc caMoe 6e: oco6ux colnrrcuuii

ncpeHocnnocb Ha Bcro alropQHyro Qa:y. Oauaro pa3BHrHe rcoprru xlrAKocrcr"{ rpc-
6oea,'Io Heo6xognuocrr yqera roppelruHii Bo B3aHMHoM pacnonoxcHrrH aroNroB.

!l.r :rofi qe,ru 6u,ro ilpeAnoxeHo Hcrronb3oBarb KoppeJlxuuorrHbre SyuxuHrr. flpo-
crciiura-s v caMafl BaxHarr r{3 HUX - napHar KoppenrrluorrHaa QyrrxUiln gV'),3ailaro-
ulafl Bcpo.[THocrb Haxo)KAeHHr raxoro-Hu6ylb aror\{a Ha paccrorHVrt r or.naHrrofo.
Crpyrrypa xHAKocrn noHllManacb reopernKaruH HcKJIlor{L{TeJrr,}ro B TepN.{tIHax Kop-
peJ'utulroHHbrx Qynxqufi. flpn arou rJ'IaBHar 3aAar{a reopun cocrorr'ra B ToNr, qro6lr

cBt3arb HX c noreHuuaJroM MexMoneKynrpHoro B3auMoAer"rcrnur. Kparnar HcTopH.rr
pzBBHTHT reoprdrl Qu:nr<u xH.{Kocru, ocHoBHbre ee HalpaBncHrrr H pe3ynbrarbr npH-
Be.qeHbr B KHure [65] (cu. raKxe nepeBeAeHHyro Ha pyccruii r:rrx xuury [66]).
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Vacmu II. Ifptrtotreuun uemoda. AuopSorpa$ur

Buccrc c reM y)Ke s l9l6 r.le6aii u [Iepep [67], nponogr peHrrcrrocrpyxryp-

Hoe HccrreAoBaHne xHAKoro 6eu:ora, rronyqurtrr AH$paKquoHHyrc KapruHy, troxo-

)Kyro Ha ry, Koropyro Aaror noJluKpncrannbl. Ert,ru .{erro BHAHbT gu$paxqlrouHsrc

KOJrbrIa, o3HarlaroulHe, qTo B )KHAKocTrr Hr\{eroTcr cTaTHcTuqecru 6olcc BcporTHbrc

Mclr$t{oneKynrpHbrc paccTo.rrHH.rr. (Eeu:on B AaHHoru frJraHe rrpeAcraBnscT no cyrrr

npocryro xlrgxocu.) [anrueiiurne gn$parqnoHHble HccJIeAoBar{Hr xHAKocrcr'r rr

arnloprpuux rc.rr [oKa3arn, rITo 3To THnHqHo Ant Bcex TIJIOTHbIX HeKpucrannHr]ccKIrx

BculccrB. B pc:yrsrare cpeArr 3Kc[epuMeHraropoB Bo3HHKJro Apyrce rpafiucc npeg-

craBr'rcHne o6 Hx crpyKrype - KBa3uKpncrurrrJruqecxoe. Oco6euHo 3ro Kacanocb
pacIInaBoB Mer€LrrrroB. Cunralocr, r{To IIpH Tervrrreparype, no xpafiHeii rrrcpc 6llr:xol"r

K TCMfleparype nnaBJreHHfl, xH.qKocTb npoAonxaeT coxpar{sTb cTpyKTypy KpHcTan-

Jra, HccKoJrbKo pa3Mbrryro rerrJroBbrM ABHXeHHeM aroMoB. Esna pa:pa6oraua "xea-

3IrKprrcraJrnrrqccxar uoAcrl" crpyKrypbr )r{HrKocr}r, B paMKax Koropor'r rfyuxqrrr
paArranbHoro pacnpeAcncHHq paccqrrrbrBaJracb rrcxo.dr H3 Kpucrannuqccrcoii pcrxcr-

KH, y3J'rbr xoropoii pa3Mr,rBarorcfl rroAxoArrqulr o6pa:ou 168-721. B pauxax rror"r
NroAcJrH nonyqacrcr xoporrJce orrucaHuc 3KcficprrMcHra,rrrroii Qyrrxrlurr parl{axb-

r{oro pacnpcAeJreullr Anr flpocrr,rx xrrAKocreii. OAHaxo yxe rorAa BbrcKa3brBanucb
coMIIcHrrt n "rpucra,rJrH.recxol,r" ycrpoiicrnc )KHAKocru, a ncnoJlb3ycMyro pctucrKy

IIpcAnafanocb IroHHMaTb KaK HeKoTopoc BcnoMoraTcJ]bHoc nocTpoeHHe, n03BoJrrro-
rrlcc oAHopoAHo 3a[oJr HrrTb aToMaMr{ fipo crpaHcTBo.

flpHurlHnHaJrbHbrM MoMeHroM s :roii Hcroprlu craJru pa6orlr [x. 6cpHa,ra

113-76). OH nocrasun ncpcA co6ofr 3aAaqy rroHrrb crpyKrypy npocrbrx xrrAKo-
crcr"r. Pcuarb 3ry 3aAaqy oH B3tJIct Hc nyreM TcopcrHqccKHx H3brcKarruii, a ricfloc-
pcAcrBcHHbrrlr aHarru3oM pac[ono)r(eHlrfl qacrrrrl. C:roii r lcJrbro oH crpoHn Nrcxaun-
rIccKIlC lrlOAenI{, peaJItt3yIOUIXC HCynOptIOrIeHHoc pacI]onOxCHuC tIaCTHII B IIpOcTpall-
c-lBc, r.{ H3yqan ux crpyKrypy. HaH6oncc rr3Bccrno}"r rBJrrercr ero MoAcJrb Hs 7938
craJrbubrx ruapnKoB, IIpcAcraBntloula.s nrorueirruyro HcxpHcrannHqecKyro yrraKoB-

xy rscp.urx cScp.
Harnqne MoAcJIH, u: xoropoii MoxHo H3Bneqb Koop.quHarbl Bccx r{acrriu, or-

KpbrBaer coBeprueHHo Hoslrfi B3rnrA Ha HccJrcAoBaHHe crpyKTypbr rrcKprrcran-qn-
rrccKHX cr{creM. l lo.ssuracl Bo3MoxHocrr Hafiru xapaKTepHbre Anr Hcc rrpocrpaH-
crBcHHr,rc 3JrcMeHTbr H H3yr{HTb HX pacnonoxeHue B rrpocrparrcrnc. !o c}rx nop ra-
xoc 6srro Bo3MoxHo roirbKo flpfi rlccneAoBaHuu crpyKrypbr KpncrannoB, rAe onpc-

AcJltlorct octtosrloii crpyKTypHbrii areuenr (:,rcuerrrapua.s qqerixa c 6a:Hcolr) u
npocrpaHcrBcHHar rpyrtrta cHMMcrpr{fi , o6ecuequsaroqar 3anonHeHue flpocrpaH-
crna. [ lr I]eKpHcrzulnHrrecKHX BeulecrB Bce 3To rBunocb HoBbIM rIpHHuHrnrar'IbHbrr\r
ruaroM B H3yqeHlrn crpyKTypbr rro cpaBHeHHrc c aHaJru3oM KoppenruHoHHbrx Qysx-
qnli, cogcpxarrlnx roJrbKo ycpeAHeHHyro uH$opruaqaro. Crpyxrypa BexlecrBa Hc
Hcr{epflbrBaerctr KoppcnrquoHHbrMr.t QyHxquarrrn, 6yrr ro napHar unu Koppen.srrH-
oHHbre $yHrrlr.rn 6oree BbrcoKHX rlop.sAKoB, crpyKTypa 6o,ree coAepxarenb-
Har reoMeTpHrlecKat KaTeropH_rr.

MeroAororuqecKue acneKTbl HoBoro B3fJr-s.{a Ha crpyKTypy 6u,ru 3ano)KeHbl
Bepuanou. haaHrrfi MoMeHT efo HccneAosaHuir 3aKJrroiraercq B ToM, rrro HeKpHc-
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raJ'r,rrrrqecKarr ytraKoBKa rrrapoB rrpeAcraBJuer co6oi caMocrorrenbHyro rf rr:rrruccxvro
cyurHocrb. E,e Hem:.s paccMarpnBarb KaK npe.qenbHyrc cHryauHro c,,ry.raiiuoro (ra-
']onoro) pacI]onoxcHHq aroMoB, c fpyroii cropoHbr, oHa rrpr.rHrlnnHa-rrbHo or-']Hqacr-
cr or Kpr{crar,rrnrrecKHX crpyKTyp. Orr.rcrnrr. qro caM Qaxr cyurccrBoBaHrrr B nprr-
poJc xirr;IKoli rla:rr rroATBepxAaer 3ro 3aKlrrcqeHnc BepHa,ra.

(hsaxo BbrcKa3aHHbre EepHa,roHl lr,fclr 6sl,rrr tsoc[pt{Hrr},r nc cpa3y. f lolcrlrxa
no Bonp()cy.  cyutccrBycr  JrH y xu. lxocre i i  cTpyKTypa.  una cpc- lH ( i r r : l rxoa rpaxrr r -
trccKII Io BocbNIrIAcctrbIX fo.IloB. Henpulrrre crpyKTypbr )r(HAxocrrr cpcArr rcopcrH-
roe 6br,'Io cBt3aHo or-Llacrlr c rcNI, rlro reKyqccrb, csoi'IcrgeHHat )KHJlKocrflNr. rI "Kon-

KpcrHoc pactronoxeHuc" atoltos B npocrpar{crBe Ka3aJ]r{cb HcKoropbrNt }rcclrL-iIoBa-
TCJITNI I{CCOBI\reCTIIMbIIUH. XOr.r BepHan C[erIHaJIbHO OTMCqan, rrTO TCKVLICCTb CCTr,
c.rlcAcrtst{c HeKpHcrannurrHocru. lnr ucynop.nlo.reHHoii Qa:r,l cnoiicrucHHo Nrrrolo-
oSpa:ttc pcallr:aquri. B xou$uryparluoHHor\r npocrpaHcrBc raxar cncrcNra 3anur\ra-
cI'Itc"rryrc oSracrr, II cyulccrBoBaHHe xHJxoli rla:u xax pa': o6ycroa.'rcrro utHpoxoii
I lo3Ntoxtloc'rbro cMeHbI r<ou(xtrypauuI"I aror\{oB. 3ror lrolrcnr n})u}ru}rrtua-rrr,rro or'-
,.rrrLracr cc or KpucraJrJra, rpcAcraBnrrourcfo a xoHSurypaquoHHoru rrpocrpaHcr'nc
rlaxruvccxu BbrAcncHHylo ror{Ky. lnx ncpcxo.qa rr3 Hee B rpyfyro o6.nac'rs xou(trrr1,-
paunoHHoro npocrpaHcrna rpc6yrcrcr 3HarrurcJrbHbrc 3leprcrurrccKuc 3arparbr.

B socslrltrAecrrbrc roAr,I, Korya $tr:lrxn aKTrrBlIo 3aHrnr.rcb uccJIcAoBar{ncNr
arvropSrrofi $a:rr, o6pa:onaHuor"{ i lpocrbr\{rr MoneKynaltr (ncranlrtrrccKrc clcx.la),
tsolrpoc o cyxrecrBoBaHHH crpyxTypbr HeKpuc'rannur]ecxr{x cr{crcru (n rorr rurcJrc rr
xHAKOCTIT) KaK TIpCAMCTa I{ayr{HOfO HCCJTCIOBaHT{I nCpCCTan Bbr3brBaTb coNrHc}[rc.
Ha ncpnoe luecro BbIIUJII{ Borpocbl: rrro raKoc clpyKTypa xurxocl'ri, H KaK cc r(o-'ru-
rrccrBcHHo onncars? OHnocoQcxa.s cropoHa:roii npo6lcusr nogpo6no pacc^rarprrBa-
racr  IO.LI .  Ha6cpyxHrrsw.7T,  T8] .  Ou o6parHn BHHMaHuc ta ro,  r r ro KolrurrccrBcu-
l{oc oIlHcaHHc cTpyKTypl' l cocTolrT H3 AByx acncKToB: a) ralaHttr cI]rIcxa Kool].rltrrrat'
t lcl lrpoll t lroNIoB tt 5) yxa:arll lr 3aKoHoNrcpttocrcit, yi lpilBnrrcUlrrx ]ri lctIo,rroricri lrcNr
3Trrx aroNrorJ. "Cltncox nJrroc 3aKoI{" - IBycrrrHCTBo crpyKTypbr, TaK Korrucl{fpl-
poBaIll lo BblpaxaeTc.fl 3Ta MbIcJ'Ib, noJqcpKHBar yrIHBepcaJrbHocTb TaKofo rrocl],. 'ra-
la. Og BcpcH KaK Ant Kpllcran-'IoB, TaK H !.rrr rtcKpHcra-rJIHr{ccKIIX cuc'fcNr.

Cnrrcox KoopArrHar coAep)KHT, r'copcrrrqecKrr, Bcro crpyKrypHyro lrurfoprra-
urrrc o crrcrcr\rc, Ito Ar'rf l rroHur\,raHlrr crpyKrypbr Hco6xo.r{ulro yKa3a'r'b 3aKorr pacrro-
,rto)r(ct{}It qacrllu. l,ra xpHcran.rloB ocHoB[tbtM 3aKoHoM tBJ'trrcrcfl npocrpaHc'rBc'-
tIafl fpyrlt la cI{MMcrpHH. 9ro xacaercr HcKpHcrarlurlccKux cltcrcr\,I, t 'o 3;qccb l{a5c-
pyxIIH IIpu3bIBacT cJIcAoBaTb [pHl\{cpy BcpHa,ra: ItCKa'ib, aHanu3trpoBarl rr o5t'r5-
ularr rrart. lcltHbrc 3aKoHoMcpHocTIl.

K xoHqy XX sera lvlHoroc n3NreHrrnocb. Hrrx'ro y)Kc He o6cyNgacr {rr- 'rococp-
cKIrx BorrpocoB crpyKrypr,r rreKplrcriurJlrrqecKrrx cr.rcrcM. lIo,ry.lgHrra r\rorercr"r (crrrrc-
KoB Koop.rnHar) cra-uo pylultHor"r pa6orofi. llpo6,reua crpyr{T'ypbr flepcLirna B rpaK-
TuqecKylo rrnocKoclb. Baxno Aa)Ke He ro, .sBr.scrcr ]{arua MoAcr'rb )r(HAKocrbro, Kpu-
c'IaJIJtoM HnH 3To cucreMa cryvaiiHux roqeK, a ro, KaKHI\{H fipuer\rat\lll npoBorH'n)
aHzuIH3 H B KaKoM BLIAe rrpeAcraBHTb pe3ynbrarbt, qro5r,r /locruqb noctasrcHnor"r

93



Vncrttu II. Ilpu.toN:euun .vemoda. ArvropSorpaQua

qcllr. KolrnblorcpHoc MoAcnrrpoBaHue Bce r{aue npecneAyer rrc o6urrc Mero.loilo-

rnqccKrrc uenrr, a HalpaBJreIIo Ha KoHrperHrte tln:uxo-xuNruqecKuc 3aAarrII, Ha[prr-

Nrep, rv{o.IcnrrpoBaHHc )KHAKocTH Anr otlpele-rreHHbrx $H:rruecxux ycnoBrrr"r (rcrrnc-

parypbr, n.rorHocrn), nJ'rH r{oAeJ.rHpoBaHrrfi ruapoB rrp}{ pa3nuqHbrx rexHo.nortrrrcc-

Krrx napar\rcrpax (r'panurauur{, nu6paulrlr). f loc,re roro KaK ruorcJrb rroJryrrcHa, aHa-
Jrrr3 cTpyKTypbr npcjlcTaBJI'cTcfl caN{ocTo.rrTcrrbHbrNl rcor.lcTpHqccKHM rrccnc.{oBailrr-
cNr, a rlrc'ro.rl BopoHoro-!,crloHe,6,rarogap.a ceoeri o5uuocrH, oKa3brBacrcq rrojlc3-
rrbr\r rrHcrpyN.{crrroNr Arq raxoii paSoru.

Otltctttrut, rITo lrcnorl3oBaHrrc KoopArrHar arot\IoB JInr pacrlcra SyHxunlr palrr-
anbHoro pac[pcxcncHrrr rrJrn crpyKrypHoro Qaxropa B uL', 'rrx cpaBHcHur nx c fKc-
I ICpITMCHTanbHbIMH HHCKOJIbKO HC I IpOIBII raeT ] IaC B fTOHHMaHHU CTI)OCHrrr  ; ' I \ r r ; t lKo-

crcr"r HJrr.r crcKo,rr. B ,ryvruclr cryqae, flonyqHB xoporxec cofnacr{c c 3KcnepuN{cHTor\r.
N{br HN{CCrrr apfyN.rerrT B rronb3y rofo, r{To Ha[ra r{ojlcJrb nonyqcHa 6c: rpy6srx orulr-
6ox H aAcxnarHa MolcnHpycMoN.{y Beu1ccrBy.

7.2. fI ep nu e rrccJr eAoBarrrrr crpyrflypbr ir{rrAxocrr{

Cartuc ncpBbre- pa6orrr c N{Ilotorpar{trrtKaN{H Boponolo A,rrr Hcc.rrcxoBarrrrt
crpyKrypbr HcKprrcrannuqccKHX ctrcreM npoBolunncb culc 6e: xorlrnsrolcpa. 3ro

r' lcnanocb ,1116o c noNroulbro KpacKH, :a:rtrsaelrofi BHyrpb ynaKoBKri, lu6o c i lot\ro-
rubrc cAaBnuBaHHr yrraKoBKH rrJracrr{rrrrHoBblx uaprrKoa (cn. Hanpuucp, [76]). I-,ran-
rrbrM pc3yJrblaroNr :rux pa6or flBnraclo AcMoHcrpauur orpoNlroro pa:lroo6pa:rr.n
JIOKa,'rbHL,rX OKpyX(CIIIII"I lUapnKOB B HCKpHCTaIJTIIqeCKHX yrraKOBKaX, qTO rOKa3a-rrc)
ccpbc3Hocrr noAttq'roii npo6rcurr rr pacccrno lrir-ruo3rru Ha cc JIcrKoc pcnrcrlrc.
KoHcrpyxrnBHbrNr pc3ynbraroM'raKnx rrccneAoBaHuI"t tBIJnocb o6uapyxcrlrc noBbr-
nIctlIIor"I .qo.rtI I l trnqlcHrr[,IX rpaHcr"r ]ra NIIroforpaHHrrKax Bopouoro B IIJIorubrx cn-
cTcNlax.

Oil ttaxo pa6ora c I\rHororpauunKaruu BopoHoro "Bpy.ruyro" cojlcpxri.r f iporr3-
no:1. 3ro c raJlo Ilpllqrtttoli tolo, (rro caNI Bcpna,r o'rxa3alrcr or pa6o'ru c Nrrrorol parr-
rurKaNrr Bopouoro rr rrcpc[rcJ] t( / ' lpyfrrru rcot\tcrpnlrccKnM KoticrpyxulrNr, 5o-rcc
yJ{()6IIbrNI trptl KattccrBcHIIOM aHaJIII3c. OIt cra,r HcnoJtb3oBarb }rcKoTopbrc npoc.r'brc
xorrrfrlrrypauli l{ aror\roB, qacro Bcrpc(ratourncct B efo fr,I lol 'ror"r }{eKpncra,[,rutrtt-Cr\oii
yraKoBKc uapoB, uuBBaB rrx "KaHolurrrccxltMH ruHororpal{H}tKaMu Ecptra,ra" [73].
Bcprurrtr,t sTIIX N{HofofpaHltHKoB orrpcrcnt}orcr [rapar\rn, i]cxaruuNrrr rrplr\rcpHo
rra orurraKoRoru paccrorHHH Apyr or.qpyra. Kaxraq rarar xoH$urypaurrr orpcllc-
lrcr (oxpyxacr) lrcxoropyrc nonocrs. EcpHan orpaHuquncr nflTr,ro xapaxrcpHbr]\rrr
KilHolrHrrccKrilr lrr NlfloforpaHH[Karvtr{, [pcAcTaB.rrrrouluN,{rr: TcTpa?Ap, or{Taflfp. Tpc-
yronbriyrc rprr3N{y, atrrHnpH3My ApxHuc5a H xogcKa3Ap.

Hger pa6orbl c KaHoIIHtIccKIINITT NtHorofpaHHrrxar\{u 6u.ua nogxnaqcrra Jpyrl-
N{Ir IlccrlciloBareJItlul] [79-8 I ]. O4Hano nptt 6oree rrUare.rrbHor\'r aHan[3c c r{cilo,r]b-
3oBaHHct\l KoN{fIbnTepoB oKa3iulocb, tITo "xapaKTcpIlbIX" xOHQrrryparllrri tvroxcr 5r,n I
fopa3Ao 6orrurc, I]ocKonr,Ky KpHTcpHH Hx BbrAeJreHHr ocraBJrr]or npo[3Bon. !a.'rs-
Hcr"r[rero pa3BrTr4fl, raxoii cnoco6 o[rrcaHHr crpyKTypbr He nonyqHn. Telr ue NreHce
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6unu noAveqeHbr BrroJrHe onpeleneHHbre crpyKTypHble 3aKoHot\lepHocrtr ],qt l i .rIol -

Hbrx yrraKoBox cSepHuecKux qacrrru, Koropbrc, KaK oKa3aJlocb, Hl\leror o6u1cr' ltta-
r{eHrre A,IIS Bcex raKoBbrx yrIaKoBoK. B .{acruocrlr, 6rt:ro rloKa3aHo, .lro s n,qoluofi

HcKpHcriurnuqecxofi ynaKoBKe lpncyrcrBycr 6o,rrtuas golr xo u$ t trypa ul r ir [Ja]ro B.

KOTOpbTC HC r\.roryT 6rrrr pealn3oBaHl'l B [ep[o,lHtIccKHX cTpymvpax: afpcfaTl' l  II:]

ct\Ic)KHbtx no fpaH{M Tcrpa3ApoB, B qacTHocTlI, rltTl{rlJlclIHblc Konbuil.

f lepnuc KoMnr,rorepHbre pacqerbr r\rHorofpaHHHxon BopoHoro 6r,t- '1lt c..tc-rlaubr.

no-Bg.qrir\roMy, Paxuauolr e 1966 r'. Infi cpaBHeHlrs crpyxryprt xtuxoit lt Kpttct' lJl-

,rH.rccxofi Qa:tr nennapA-I)KorrcoBcKux aroMoB rIpH I\.{oncKyntpHo-ilttItaNIIt(tccKoNt

MoAennpoBauHu. Euln rrocrpoeHbr pacfiperencHrrr MrIororDaII]IIIKoB no o6t,crt.v l
qncJry rpaueii 182]. 3areru, s 1970 r., rro;1po6ur'l i i  aua,ru: N.l l loror-palluuxoa Bopotto-

fo rrpoBcn Oussu [83, 84]. OH ucc.'rc,qoBarl yflo]uflttyryto Ilcynopt.,Io'tcttttyto vttlt-

KoBKy cranblrbtx [IapHKoB, KoopAuHarbr ucHTpoB Ko'ropr,lx K 'Ioruy spctrtctrtt f i t, l . 'rtt

HM u3McpcHbl H BBcAcHbI B KoMnbrorcp. Kpoltc rofo, @HHIttt laKxc rrcc,rlc;loBa.il

MoAc,r rb ncHHapA-AxoHcoecrcoi i  xunKocrH H Kpncranna npH KoHcqnoi i  rcr tuc l tat l -

pc. f loltrrrro npocrbrx xapaKTcpucruK MuororpaHIIItKoB Bopolloro (o6lcrr II rIIrc.,to

rpaHcli) paccrlnTbrBarllcl r 6orcc c,rrox(rbrc, TaKIie KaK qrtcito pcScp IIa fparrtx II

raK r{a3brBaevlrfi ronolorrqccKrrr"r Hn.rcKc (npcA,roxeHurti i EepHa-rolr a [76]). Pa-

6oru @uuHlu crarv KraccnrrccKr.rMu n crrrr\ 'rynupoBanu BonIIy IIH'I 'cpcca K lugoro-

rpaHr{r{KaM Boponolo n Qn:Hxc xLrAKocrcI"i Ir crL-Kor.

K xoHqy 70-x roAos, 6rarogapr pacilpocrpaHcHl{Io KoMnblorcpon. $porrr pa-

6or no MoAcnHpoBaHHrc xuAKocrer"r lr arnlopSuoii $a:u rHaurrrcrbno pacurrrprrJrcr.

rr MHoforpariHHKH Bopouoro craHoBrrcr o6r,rqrtrtrr 't HrlcrpyMcHToru clpyKTypu brx

rrccr.lcnoBaHufi. OrucrnM ToJrbKo HeKoroplrc, Ha llaru B3fnrA rtarr6olcc HHTcI)cc-

IIblc, rrpHr\reHel{Hq MHororpaHHlrxor BopoHofo, c,qcJraH}rr'rc B'ro BpcNrr. ir lcla.rrrrrsri i
aHaJrH3 TonororarrccKux LrHjIeKcoB MHororpalrrlnrioB Bopottoro B cpaBllcrun .rl-rrq
xrrAxoii H KpucrilnnnqccKor"r r.parrr 6rr. 'r f ipoBc;{cr'1-attctr 'tvpol"t c c()aB'lopa]\lr l i i-5 1.
Cy rr PaxuaH rlccJrcAoBaJrrr roMofcluryrc HyKncauurc B fipocrbrx xu.txoclrr l116.
87]. f lo:auce MHoror*paHHuxlr Boporroro c'raJrn rrcro,rb3oBarbcs Il-rrf l rr3vrrcrrrrr crl l\rK-

rypubrx oco6csuocrcir alrop$uol"r (la:rr [88-9 1], a raxNc KpHcraJ'rxlrrrccKrx crpvri-

ryp, Bo3MyrrleHHblx rc[JroBbrMn xo,re6aslrrlru atoN{oB [92--94]. flo.t1-ro6nrti-r o6:o1-r

pa6or roro rrcpuoAa HMcercl r xnurc [95].
Cnvnnerccsr /{eloHc B rrcpBbrx crpyKTypHbrx pa6orax rrc ncuoirb3osa"'rrrcr,. []

Tc foAbr ace 6srnu yBner{eHbr rono,rorueii MHororparr}ruxoe Boporroro, rrH'rcpccvrcr,

B rrcpBylo oqepeAb KoJrHqecrBoM rpaHer"r, pe6cp r'1 HX B3aHNtHbIN{ paclro.loxcurlcNr.

B,raro pa:ynoprAoqeHHbrc cncrcrubr o6ecneqHsaror 6oraroc rorro-qolrlrccKoc pa3-

rroo6pa:rre MHororpaHHuxon Bopouoro, Bcenrr HaAexry "peuurr rpo6.rcrrv crpyK-

rypbr xnnKocrl.r" s rcpMuHax rorro;roruqecKux xapaKTcpl{clr{K. B nporllnolro-qo)i-
Hocrb NrHorofpaHHurav Bopouoro, cr{r{rrnexcu !,eloue, rlo onpcnc.rrr-rrrtro, rrNrcror'

orr.rHaKoBylo ronoJloruro. flpnlreHeHne cHr\rrr,'rexcoB Haqanocb -irrllub rroc-rrc rol'o.

xan 6unn npeAno)KeHbr KorrnqecrBeHHbre Mepbr, xapaKTeprr3yroune $oplry cuNrfr-
ncrca [96-98].
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Vacmu II. Ilptnocreuun nernoda. AuopQorpaSur

Xapaxrepuoii veprofi roro nepuoAa crpyKTypHbrx HccJreAosauuir 6r,r,r rtrAu-
BHAyanbHLIfr pacver MHororpaHHuron BopoHoro (n:ru cnMnneKcoB le-rrouc) u cra-
rncrHqecKHh alg'atuz ux xapaKreprrcrr{K. Tor $ax1 r{ro 3rt{ nocrpoeHur o6pa:yror
eAHHyro Mo3aHKy, B ro BpeMfi n $lr:uxe xr{AKocrH He o6cyNaanc.s. TarHe pa6ortr
notrBHJ'IHct' roJIbKo K KoHUy 80-x roAos [99, 100]. OcHosua.s lpgrrr.rHa 3aAepxKH B
o6ulelr-ro oLIeBuAHofo Ha[paBJreHHq MeroAa 3aKJl]oqaracb B ToM, rrro aHaJIr.r3 BCero
pa:6ueHHx rpe6yer orHocI{rcJILno 6o:nuroii olreparuBHoii nalrrru rolrnsrorepa. Bcc
KOMIIbTOTCpbI TOIO BpCMeHlr, IIafroMHIrIu, 3HaqIITe"rIbHO ycTynanH coBpeMeHltbrN.{ Ilo
3roMy napaNrerpy. Hanpuvep, H:secrurlli cosercxufr KoMrbrcrep 60-70-x roaos
ESCM-6, c.rHrasmuficq cpeAu nyqrxHx B rvrupe, o6,raAal Bcero Jrurxr, 32 xlr,ro6alir
orreparr{BHoli nalrsru.

7.3. Meroabl nor'IyrleHHf KoMuLrcTepHblx MoAe,'Iefi

fl o cxo.,rrry o6lcxrarru uccneAoBaH Lrs, Anu Merora B opouoro-{c,roHc .r ur -
Iorcq KoMnbrorepHble MoAcnu xnqxocrcli, crcKoJr, HaTIOMHHM, KaK rronyqarcT TaKHc
MoIcJ'lII. Carvroii ncpnoii pa6oroii rlo KoMnbrorcpnoMy Mo.4enupoBaHuro xunxoc.rcfi
6r,r,ra pa6ora Mcrponornca c coaBropaN{H, Bbrrro;rHcHHar s I 953 r. [ | 01 ]. oHa ,1a,ra
l{aqaro pa3BHTH}o MCTOAa MOurc-Kap:ro. Hc BAaBarcb B AcraJru, MO)KHO CKa3arb.
r{To HAeq 3Toro McroAa cocroHT B ToM, rrro Bcc qacrlrqbr MoAenHpycMoii cHcrcrrrsr
rro orrcpcnrr rroABcprarorcr cnyvafrHr,rM cMerr_(eHu.slr. flocrc Kaxnoro cMctucHu,
npoBoAHTct rlpoBepKa' yAoBneTBopseT III{ BC-s cHcrcMa HcKoTopoMy I]pHHsToMy Kp]r-
TcpHto. Ec,rrt yAoucrBopte! To cMeIUeHHe npr{Ht{Maerc.s, a ccr11 Her, To rronbrrKa
orMcHqcrcr H Aenacrcr Hotsoc clyvaiiuoe cMeuIcHlac. B xa.recrse KpnTepr{r o6trq_
HO paccqHTbrBaercr nonHar 3Hcpfuq cHcrcMbr. Hanpuucp, MoxHo nocraBHrb ycJro_
nlrc, vro6tt trpu Ka]KAoM cMcueHHII qacruubr nonHar 3rlcprHt sccil cucrcr4br rIoHH_
)KaJracb. B pc:ylrrare raKoro Kpnrepnr npoucAypa Moure-Kapno ocyulccrBnrcr
pcnaKcaqIIrc cI{crcMbl, T.c. qacr[rlbr [Iar 3a ruaroM "rloAcrpaHBarctrcs" 

raxrrlr o6pa-
:orr,r, vro6u nonyqarcuaacl xon$nrypauHr o6narala MHHUMyT\{ONI rucprHu. llr
Nlo.qcnHpoBaHu.{ rrHAKocTn nptr rcoHe.iHofi TcM[epaTypc npcAnafacTcr flprrHrluaTr,.
c onpc/lcncltuoit ecpoarHocrbto, TaK)Kc Ir rc cMeuIeHHr, Koropbrc lptrBoJIrr K rroBbr-
lIIcHHro nolsofr 3HcpfIrH cucreMbl. Ha rarolr npunrlunc pa6oracr H3BecrHbrr-l Nrc-
rorl McrponoJrHca, npoH3Bolrunli rh66coscxufi aHcav6nl ron$Hrypaunrl f l0ll.

cyuecrayrcr H Apyf,e BapHaHrbr MeroAa Mourc-KapJro, Harrp'Mcp, B Karrc-
crBc KpHTCpHT Hcnonb3yercr He 3HeprHr cHcreMbr, a ee 3KcnepHMCHTaJrbHa, Qysn_
uHr paAHanbHofo pacrpeAeneHHfl, nrv crpyKrypHbrii Qaxrop (crra. uanpuuep [102,
l03 l). lloc,re AocraroqHo 6omuroro r{Hcra uraroB MeroA 4aer xousuryparluro aro-
MoB, ruaKcHMaJrbHo yAoBnerBoprrouyro nocraBJreHHoMy Kpr.rrepurc. Merol Monre_
Kapno [pr.rN{cHrrrenbHo K MoAenHpoBaHHro xngxocrefi H creKoJr no4po6Ho onucaH
Bo NrHor|,Ix H crapr'rx,3apeKoMeHAoBaB[rHX ce6_s rHHrax [104_106], lr Honrrx f 107,
r  081.

[pyroli rryrb MoAeJrHpoBaHl{.rr MHoroqacrnqHbrx cHcreM - MeroA NroneKynrp-
HOri AnHauuru. 3Aecr lrellocpeAcrBeHHO peuarorcr KJraccHqecKHC ypaBHeHH fl nBit'_
)KeHHt (ypanHeHux HlrcroHa) rrs, scefi cucreMbr aroMoB. B raqecrne HaqanbHbrx
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/ .  L lnDl 'x t t t |po I |eKpucl l lc | . I . ' lu | ie(  Kl t . i  (  Lt (n lc.1r

yc,ronnir 6epyrca HeKoropblc (n o6rqcrt cnyqae [poII3BonbHi,re) 3uavcnuH r\()(]1.]j{n-
r{ar aroNtoB I{ HX cropocret"t. Bnemttut{Ir rtapa]\rerpaMir Bbrc'rynarcT ler\rrcpar'\ 'pi i r l
rrnorr{ocrb. I lepraa 3aAaercr rrcpe3 cpc,lHFJro KUIIeTI{rrccKyro ?Hcpf}uo rracrrrrl. }rro-
pat oflperenterct pa3MepoM MoncnbHoro 5oxca. BHyr pH Kor ()pol o plicu(),,riu ar{) r crr
Harrn aroNrbr. B npoueccc 3BoJrroulrH cllc.rcrra rrprrxo-ilur K rlcKoropoNrY pirrJrr()l lce -

I {ONl} ' ,COClOtHtIru ' - - -  XI IJIKOCTb, fa3,  CTCK.r l0 I t " r i l t  Kpi lC' , ra, i t , r lUrtccKaf l  ( rat l t .  t t  l i r l i l t ( - r r l

NIOC't l l  OI  t ICI IOIIb3VCIl rOIO I IOI 'CI IUl la. ] la I lCx. l lONl l l r . )1 ( )  BSaI lNI() . iCl1e lBl l , { ,  J l r . . [ . r i l t r i l i l

reNlficpar]'prrr H [.r-r()l HocTll.

f lepnue pactrerbr raKoro poila Sunu cAc.rrdHr,l v 1957 r. ;rJlr clrc l cr\rbr r BCl) lr, i 'r
t lrapoB B KJIaccHqe cxoii pa6olc f),r;1cpa rr Baiitrpaiira I 1091. [{a urrrpor.t 'e I)ae rrpoc l,
paHeHuc rvlcl 'o/la yllr ir0 ]rccKoJtbKO Jret. f lorpc60na.rroct, coll lanilc )(b(l 'cKr i lr i l tr,t\ .r. i
IOpIITIUOB peulcHl l t  CHCTCIVTbI ypasuCt l t t i i  Hl tOToHa , I " ' t l  6ol l ruot 'o t l l1L-r ta LrAcl f i l l .

Cpc l l r r r oHepoBMe ' roAaorMc lHMo l l ' r ' lPax l raua  I I  l 0 l , a  t aK i , hc l ] c1 t , ' r c  I I I l .  I l l i
atrTopa oAl{oro u: ualr6olcc lr3tsccrHbrx a-frroprrrMoB. ;locTalo.rrro i l()j l}r()c ()i l i lci i-

H H C  T C X I I H K I I  l l  I \ r C I O A a  N l O J I C K y n t l p H O I r  n l l t l a N l l t K l l  M c  n l ) l l l \ t C I t C t t t t t i  I l \ t c c t e  H  i i  t i r l t -

poKo I I3BccrHoi i  KHHrc A:r : tc t ra u Ttr - i tgcc-uu l1 l3 l  l l  nocj rc .1ru ic  r ( ) ; l r , l  l r ( ) lBrr l t lc r ,
HOBbIC KII I I fn,  AOCTaTOttHO I IOJI I IO Ont lChIBarOUlr lC NlC l 'Or l  l \ , lOJlCK\ ' , r l t l ) l lo l l  j l l l l la l t t l t i t t

f  l l 4 ,  115] .  a raxxc  vnor \ . t f l l l y ra t  B  cBt3r  c  N{c ' ronoNr  Mor r rc -Kap. l ro  Kr l lA  ! { )7  j  l l . r

pyccKoNt t3blKc HCAaBHO BbIIUc-rI c6OpuHt pa6or'o l \ tulcKyj lrpuoi i  l rrrrar, i l tKe i l  c( j
npHMcHcHHrx n $H:n.tccxoi i  xtt tr , t tur !  16], f locBrulurHbri i  navxrlr A.[.  I- l trrnqrtna.

oAHoro rr3 ocHoBarc,tci i  .r l rclcuHolo l l ro.qcnlrpoBall t l  e uaurci i  ct 'parrc.

McroAst MoHrc-KapJIo II  Mo.rrcK)' :rnpHoii  l IhHa\l lKu uoJBolr{ru'r '  r \ro. lc- lnpol l i l  l  i ,
,rro6yrc l l tHofoqacTHtrI lyro cHcTcuy. BaNuHrnr r\ lorucHToM 3Iccrr rBJrrClCr rJr,tSr) l)  l t()-
TcttuHana IuexqacrhtrHofo B3aur\{oncricrBxt. C or ' tHol i  clopoubt. oH . l(r}, ,1/hcg NtAt:cs-
NIaJ' lbl lo coorBc' l 'c ' l 'Bonarl {u:uvccKol"I cyri l  I \r()Icr i l ,  c / lpytoir,  6r, i l r ,  1'Jt l6crr . l , ' r ,
pacqcroB. MeroA MoncKyntplroi i  grtnaurrxrr,  B olJmrltrc or Morrlc-Kal)-rto. ; lac I  t . th-
) ' l \ c : l l lHaN{ I t t lecKI IccBo l " l cTBac l lc ICNIL I .3aroMot tTc-Kap: t t '6 r , rc r '1 . rcc  [ ]  rc \ t ' , t r ' , r ; r , r .

I ;  C t la\ l  j lOCTilTO(IH0 t lNrCTb'10"' ILKO KOOilAl l I{al 'bl  alO\1Ots, ] \ lClL\; l  NlUIttC-Ka1t., t() (} l i . r-

3bl BacTcfl  Upej][oLtTHTeJIbH CI{.

[Uupoxlttr t  KJIaccoM Moilcne r"r tBJTIror cr cHCTcrlrbr ruapr)8. ()rnr r:ci i ,rac ]rcrr().  l r ,  .

3yIOTCfl Ant MOACJII ' IpOBaHH' ynaKOBoK. COCTO'ulHX H3 MaTcpHaJrbr{r, lx rract i l r l  (r  l ) :r-
Hy-q, uapttKon). l l r  noflyrrcHnr raK[x ruotle.rrci i  o6r,rurro ]rclo- ' tb3\,ro'r crrcrlrJrt, ,rr, tr(r
pa:pa6oraltHblc IrptIcMbt, Kol 'opbrc l ]nr cBorrx r lc,qei ora3btBaro'rcr ( io- ' tcc r i l r(rcr-
THBHbII l tH, qeNt yHlrBcpcaJlbHblc [oAXoAbr MoHre-Kap.uo u,rn Nroncr{yJrl l l rr t l i ' r  ; trrrr l-
I t t t t t t t .  O.qrts t tu l{3Becrl{btx cnoco6oe co3laHr{r yrraKoBoK rr lapoB -- "rr irrrrralr11r"

I lpoqccca HacbllrKH. Ha cyu{ccrnyrcrquri cloi i  utapon onycKacrcr rroBbrr" i  l ral l  l r  vr i-
Jlai l  blBaerct TaKHI\{ o6parou. . tro6ut oH HaxoAHJ.tcr B KoHTaKTc c fpcNtr yxc \ ' - toxci l-
Hbrr\[r  uapalrn. Taraa [poue.qypa 5sr.ta pea.ln3oBaHa 6enuelo:u ! 17]. rar.clr l rc-
nonb3oBaJlacb n cotseprlteHct 'BoBa.tacb npyrultr uccncloRare,rt trrr (crr. .  uarrput\rci l .

t1 1 E]).  cyucc'rryror u Apyrne anl oprlrMbr, rro3Bonrrct lr lrc co3AaBarr xax 6o;rcer rrr,r l-
.rrbrc, raK rr rrpeAcnbHo rurorrrbre yraKoBxrr rBcp.tr,rx cQep ll I 9 - I 22 ]

N{ogc;lnpyx rBepAble crlcpu, o6uquo yqurblBa}or roJrbKo HerpoHluacr\rt)crb
rlacTHu. flpu uo4elupoBaHlln 6o,ree pea:rucruqHblX cuc'lcti{ cJre.q},er yqrrrbtBat'I, t]c
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Ll u<'md I L l lpu.totteutu .uemoda. ArropQorpatll l t.a

'I'OIIbKO qeH'IpanbHoe B3aI{MoAeI{cTBHe. HO H TpeHrle, BO3HHKaIOIICC IIpH CKO_rrbXC-

HlrH rrapoB .qpyr rto Apyry, a raore /InccHrIauHIo 3Hepruu rrpu croirKHoserlrr. Ta-

Koc r\{oAenrrpoBaHuc cei.i.rac r{HTeHcHBHO pa3BnBacrcl, pa:pa6arstBarcTcr pa3"rlItq-

Hbre cnoco6br orrucaHI{rI B3anMoAeiicrBl,Iq Mexry Marepua,rrbHbrMn qacruuarr,rrr I 123-

r  251.

8. 6J'IL{XHU'I IIOPqIOK

KorAa foBoptr o crpyKrype HeKpHcranJIHr{ecKHX cttcrcMl Lrauc BCcfo rcupa-
3yr\rcBaro'l To,qL,Ko 6-nuxar"rurcc oKpy)r(cunc aroN{a. B Srr:uxc NHjlxocrcii rr crcKo]l
TparlnuHollHo cqlITaJIocb, tITO xaxyro-lH6o ynop-rr.qorreHHocTb t{o)KHo vcN{oTpcTb
,'rurilb cpe.qt{ 6.quxailruux coccAeii IaHHofo aroN{a, B cro flcpBoii l{oopAHHau}toHHoii
crpcpc. B:r,rq.q Ha crpyKrypy c rorrKu 3peHrrs Ha6,rrrorarcns, lraxollnrrlcrocr Ha aro-
1\rc, rB,rrcrcr ccrecrBcHrrblv. tr4: grrrppaxquourroro 3Kc[cpHMcrrra u:nrcxacrcr (lvri-
ri l lnfl IraIHarbHofo pacnpcAcncHns, .qaroular BeporrHocTb BCT'pcTr{rb aro\r rra pac-
cloturrr r or rarrrroro. OArraro paifuanbHoc pacilpc.qcncHI{c - 3To c,qrrurKoNr .vcpc.q-
rrcr{Hat xapaKTcprrcrHxa. 3gccr, NtLI f lpltcrynacM K paccMorpcll ltro 6-'rrrNal"r[lcro ox-
py;'ItcH[t c I]oNr0ulbro r\tHororpaHHtrxon Boponolo. Ho 6,rnxrrltt i  l loprJor{ Ntoihrr()
paccNtarpuBaTb H c  pyroii To,rKr.I 3pcl{Ht. MoxHo rlccneiloBaTr, rroKaJ]brrbrc xorr(Ir-
|VpaUfiII rtc6o,rrttroro qHcJIa aToMoB, oKpy){(alouux rrcKoTopyK) rroJrocTb. Taxt'ri i
BrfJrrjl rra c'fpyrflypy Hc cBr3xrr HarrprN{yro c KaKlilutr-,rrH6o rxcrrcpurrrcrrTa-rrbilo ilo-
Jlyrlacl\{bIMil l l lal lHLIMu, orfl laKo nplr pa6orc c xoN{IIb}oTcpHr,rNtl,r Ntojlc.lr]\rrr oil ohtt-
3LrBacrct f lnoAorBopl{r,l l t. B 3ToM fio.qxo.{c yAo6nlrnn oKa3r,lBarorcr crl\rrt.qcxcr,r

. (c louc.
llrax, s ;,rtaHHo\.r pa3r'IcJtc rrccnclycrcr 6,rlrxnnri fioprAor( (local ordcr), 'r. c

lt3yrl31,rtan 3aKoHoN{cptIocTI{ yKnaIIXtI aToN{oB B ,rloKa.rtbHoN.{ ttacttt-rl6c.

t l .  l .  ArraLru3 r f rHor-orparrHrrKoB Bopol loro

Mttororpar tHux BopoHofo tB,r l tcrc t  HcnocpcAcrBcHHbrM reoMcl 'p l r r rccr \ r r \ r
oSpa:ont 6,lrtxaiiuret'o oKpyll(cHnfl aroMa. 3ro ua'rcrrlarr.rrtccKr.r clporot: lroclpoc-
Itl lc, a Bcc Bonpocbl, cBt3aI{HbIe c efo Hcro,qb3oBaHucM, JIc)Kar B n;locKocrtt (tttrrr-
.rccxoli HHTcprlperarlrrH clo xapaKTeprrcrnK.

B nocrcAusc I'oALI notBJltercx scc 6o,'rsue pa6o1 Hcnonb3ylouux r\{Hororpau-
ttttrn l lotrlouoro. O6lacrbrc tlpnMeHeHuq MHorofpaHHHKoB Bopouolo ocracrcr rr3y-
rreHrrc crpyK'rypbr pa3JrurrHr,rx ynaKoBoK ruapoB 1126, 12'71, nJrorHr,rx [128-l 32] H
pbIXJIbIX l l33-135] xHgKocrel"{ H creKor. OrlterHnr raKxe rrpnJroxcHne r\{Horo-
rparrHrrKoB BopoHoro K pacrBopaM (cuecrlr). Moxuo HccrrclloBarb B3auruHoe pac-
lro,[o]'r(eHHc aroMoB pa3Horo copra orHocHTe-rrbno Apyf Apyfa. Ecln uaula cHct-ct\tit
cocrol{'r lt3 afoMoB coproB A u B, To Bo3N{oxHbI pa3nrrqHble "naprlHanbHbre" \rHofo-
l-parlI l i lKII BopoHoro. Moxno crpollTb r\{HororpaHHnxu BopoHofo ronbKo .I.rrr aro-
Itoa l, IIpII 3ToM B Kar{ecrBe coce;1eii Int nocrpoeHut MHoforpaHHIrKa rrcno,rrb:lo-
earr rrr6o rorrbKo arorubr A, tuSo roJrbKo arorvrr,r B, nu6o re H Apvrue Bruecre. To xe
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B. Entltrtrtti tropndor

caluoe Bo3l\{oxHo orHocHTeJIbHo aroNIoB B. Taxnu o6pa3oM. MHorofparrHlrxu [3opo-
uoro, 4eiictBllreJlbHo tBrltlorct raKxe yAo6Hbrr\,I (HHcrpyMeHToNr r'l,qr H3vgcHlt.fl
crpyKrypbr pacrBopoB) [136]. B rocneAHHe ro.qbr r,rHororpaHHuKH Boposoro saro-
IrT TaKOe npHMeHeHrre B caMr,rx pa3Hbrx o6,qacr_sx Sn:uxu KoHAcHcHpOBaHHOT O
cocro.qHu.f, ll37 -1 441.

8. I. I. TononozuqecKue xapaKntepucntuKtt
tlnc,ro rpallefi n qlrcJro pe6ep Ha rpaHqx. Bcc rono,rorrrrrccKrrc xapaK rcpnc-

TI{KH I{HorofpaHHHKa I(oHcrpyupylorcr r{3 qnc.lra rpaHcli / u qrrc,'ra pc6ep Ha rpanrrx
ll l . Hrrc,'to BepIuIrH l '  IIa MHorotpaHHHXc He tBi-Itcrct Hc3all l lcl4lvrot"t gc-,ut.{ultoii. a
cBr3arro ollHo3Harrr{o c qHcJrorvr nt (ctr. flpn_uoNeHue).

flcpaot"t ll cauoii npocroii xapaKTcplrcrrrxoii aronrrroi cuc'rcvul rB-,urcrcr cpc-l-
r rcc 3HaqcHrrc r lHcrra rpaucf i  Ha r \ r r rofofpar i l l r rKC Bopouoro I  {apa. t , , "a, r , ,a . ro, . "n-
NrcrpllqecKHx cocegeii). l lr pa:Hux cncreM fra xapali lcprrcrr{Ka trr,rccr cBotr yc-
TofrqHBble 3HatIeHttt. Tax, g,rx cllcreMbr clyvaiiHo rta6pocaHuutx rorrcx B npoc lparr-
crBe rro reopcrHqecrcol.i oqeuxc Mer"replrHra oHa paBHrcrcr 15,45 i l4-51, n pac,rcr.-
t tor" r  pa6ore [146]  6r , r lo  r roryqsHs 15,43.  ! ,u  yraKoBoK c$cpu.rccr l rx  qacr . r rq.  R
: l i lBt lCI I IUOCTII  OT I IX f l I IOTHOCTII  H CTCIICHII  XiCCTI\OCTl l  MCN(qaCTII( I I lOfO nOTCII I l t t i l - ' t i i .

3rlaqcHrrc./ uaxogrrrcfl R rrpc,rle;rax or 14.2 no 14,5 [83, l26l f{:rl urcrclrbr y3-rroB
HeyropqAoqeHl{oli rerpa3ApHtrccxot"r ccrrn (lrogc,rr auop(tuoro Kpcrllrnr l l47-
l48l) f : 19,3, a Ant MoAcJIH Bonbl, a xoropoli rcrpa3rpHriccKarr Koopllrrr{arrlrt
nprrcyrcrBycr B clrJrbrro HcKa)'KcrrHorlt BHnc, . l : 16,2. [ 94]. Tarcurrr o6parorrr. cpc.,t-
Hcc qHcno rpauefi HccMorpt I{a cBoto i lpocrory rBJrtrercr Brronrtc coJlcpx?Tt-xbrrt-1ii
xapaKrcpHcru xoii crpyrcrypbr.

Orvcrlru Anfl npuMcpa HHlepecHyrct 3axoHor{cpHocrb tr rroBcr,lcHurt I 1tn ar-
crcM [rapoB npu Hrr3Kr.rx rrJroruocrrx, yKa3ar{HyHJ n pa6orc [126], rlrc [oxa3aHo. rn o
Cpc- l l lcc qhcI Io rpaHcl" l  yMcHhUacTCq ,THuct : l t lo  c  l toBbnl tcHncNt c  r ,Jncrr r r  l l ln{ ) .  t r rc-
IIIIt [l]OCTparICTBa q. tr4CCnC,1yCr\rbrc IuOICJIIT 5u,'rrr [OJt]'t1g11ut NTCTOIO\I C:r\''rar"rrror.()
rra6pacsrnaunfl rxapoB 6c: ncpcxplrtsarrr{r. (KaN;1r,ri i  o,rcpcgHoii t l lap rtorrcr]la.TCrr rl
c,ryvai' luoe [rccro I!{oAenl}Iofo 6orca. Ec,rtt soltutxa.l]o l{aJlo)Kc}rurc. r() TaKafl l io-
IIbITKa o'rBepruulacb II reHcpnpoBa,rracb HoBat c.rryqaiiHal ro.rrca Jnr pa3N1culctrlt

P t t c . 6 3 .  C p e : r n c c  ( n t c J r o  I p l H e i i  r , r u o r o -
lpaHHnKoB Bopouoro l- 4rn cucr,eur o.ll{Ha-
KOBbIX lxapoB B 3aBHCHMOCTTT O.t.  C.relteHrr
3arro,.'rHcHrur lpoc'rpar{crBa rl. KsaAparlrxr - -

;1.1.a cryvailH o ua6pocauHr,rx HerepeKpbrBa-
rorqlxcfl ruapoo. Kpcclrx - AJUr NroAenfl, pe-
a- lH3ytouer"r "Hacbt rrKy uapoB no.t Aei icrsH-
cM l paBtlrauuu". PucyHor B3rr H3 pa6o.r.lr
I  t 2 6 l

l J . . . t

1  5 , 1
1 5 , 0

14,9

i 4 , 8

14,7

14,6

1 4  , 5
0 , 1  0 , 2  0 , 3  c 4  0 5

Creneuu  3anonHedhg  r l

99



Vacmu II. IlputotrceHufl Memoda. AuopQorpaQu.a

uiapa.) flpu raxofi flpoqeAype HeJrb3r co3garb nnorHyrc crrcreMy, yAaercr nnttrb
HeMHoro rrpeBbrcurb 3HarreHHe n : 0,3. Ha puc. 63, n:xrou H3 yKa3aHHofi pa6oru,
roqKaMH rroKuBaHbr 3HaqeHHr cpeAHefo r{ucra rpauefi MHororpaHHrlron Bopouoro

Anr MoAeneii n lrHrepeaJre rrJrorHocrefi or q : 0 ao 0,3. lnx xax,qofi lroAelu 6sr,ro
o6pa6oraHo rro HecKoJrbKo rbrc.sq MHororpaHHuxon BopoHoro. O6paruM BHHMaHHe,
qro nprN{ar rlrHrrfl Ha pHcyHKe rrpoxolHT eilIe qepe3 oAHy rorrKy npu q :0,58, o6o-

4 6  B
5 7

4 6 I

4 6  8
5 7

1 0  1 2  1 4  1 6  1 8  2 0  2 2  2 4  2 6
9  1 1  . 1 3  1 5  1 7  1 9  2 1  2 3  2 5

1 0  1 2  1 4  1 6
I  1 . 1  1 3  1 5

3 5 7
4 6

4 6
7  I  1 1

B  1 0

1 3  1 5
1 2  1 4

1 3  1 5
1 2  1 4

1 8 2 0 2 2 2 4 2 6 ,
1 7  1 9  2 1  2 3  2 5

1 0  1 2  ' 1 4  1 6  1 8  2 0  2 2  2 4  2 6
9 1 1 1 3 1 5 1 7 1 9 2 1 2 3 2 5

3 5 7
4 6

9  1 1  1 3  1 5
8 1 0 1 2 1 4

6  B  1 0 1 2 1 4  1 6 1 8 2 0 2 2 2 4 2 6 ,
5 7 9 1 1 1 3 1 5 1 7 1 9 2 1 2 3 2 5

6

4 6
I  1 1  1 3  1 5

8 1 0 1 2 1 4  m

Pltc. 6.1. Pacttpe.leleuuc MHorofpaHHuxon Bopouoro rrc qficny rpaueii (c.nena) lr rpaneii no rtHc-
,ry pc6ep (clpaea): d.'- Kpucraln f(K npr.r reMrreparype r6nuru rouxu nlar-neuur; 6 jreH-
r{ap;I-.lxoHcoBcKar xHllKocrb rrpH roii xe reMneparype; s HeperynrpHar rerpa3ApHqecKat
ccrNa:  . '  cHcreMa c : tyua l iHsrx  rovcx .

100



B. Etuctcrtui nopndox

3HaqcHHyto Ha pI{cyHKe KpecTHKoM. OHa coorseTcTByeT MoIIerH, nocrpoeHuoii | l t l
npyfolvly anropr{TMy, peanl{3yloqeNIy "HacbrnKY", 

s KoropoM KaxAbrr"r clrc.lyxtutlili
Illap rloMeluaerct B caMoe uy6oroe I{3 Bo3MoxHbrx nonoxeHnir, lttr,rcr KoHTar\T c
rper{r ynoxeHHbrMu uapaMu [118]. B raKol{ aJrropr.rrMe, uao6opol norylraK)rc,
To-rrbKo oTHocHTeJIbHo rIJroTHbIe I\{OAeJIH co cTe[eHb]o 3arIoJIHeHHt oxo,ro 0.6.

flogvepxueu, rtro 3HaqeHun 1 lnn uo.{eleii c 6onee sbrcoxoii il,rorHoclbro
(nlorucl*truat HeKpLIcraJIrIrqecKat yrraKoBKa ruapoB, a raKlxe Kpr{craunq13 cKlrc pc-
ulcTKlI, It l IctUIbHblc ,l Bo3MyulcHustc) nttna4aloT H3 npr'rBenerrHofi 3asHclrNrocru. 3ro
cBl3aHo c TeNI, qTO B nIOTHbIX CHCTeMaX HMeeTCq CH,rrbHax cKoppenl{poBa}tHocl.b B
pacIIono)KeHHH rIacrHIL a MoAcnH [126]' rlanpoTHB, orHoctrct K Tol\{y rHrly, fnc Koppc-
trflrlrrLl3a npeAenaMu ncpnoli I\oopnnHauuouHoi.i c$cpsr flpaxT]rrtccKrr orcylcrRyrot.

Cpe4Hec r{Hcro pc6cp (yr:ror) Ha fpaHqx t l Hc rB,rrrcrcr Hc3aBtrctiruou xapaK-
rcpucruxoii Anr HeBr,rpoxreHHr,rx cucrcl\f. tr4vcerc.s crpora{ Qoplryna, cBr3brBaro-
uar cc co cpeAHHr\,{ qHcJroM rpaHcii: nl : 6 - l2l f (cu., Hanpur,rcp, [93] lr f lpulo-
xetttrc). 3ry Qoprrlyny, Kcrarlr, N{oxHo rlcnonb3oBarb 1.lf l  Kourpoirr rrpaBtrnbrroc'r.1
pact lc ta Nl l lo l -O[paHHHKOB: 3Haqcl iHs. f  n  , r  .  t lenoCpCncTBCrrr ro pacc,r r rTar i l tbrc. t . ' t , l
IaHllot"r cllcrcl\{bl, o6.g:aHut yAoBnerBoptrb yxa3aHIIoMy coornotucrrux). OJrraxo .trp

IIC NlcluacT IICTIOJIb3OBaTb Ant xapaKrcpncruKlr cTpyKrypbr cilcT'cNlbr pacrrpc.lcJrc-
Hrrc rpaHcr-r rro qtrcry pc6cp.

frrcro'paurrbr pacilpcile rcHrrfl BC-rrHqr.rH J' t m AcMoncrprrpyro.r crrcrrn4irrxt,
pa3rrbrx rHrroB cHcrcM 6olcc AeraJrbHo, rrcM HX cpcAHUC 3HaqCHur. Ha plrc. 6.1 lrprr-
BcAcHbI paclpcAeneHllj l  MHorofpatIHI.{KoB Boportoro lro qr{cJly rpaucii H no rltrcily
ylnoB Ha fpaHtx. 3ru pacnpcAcreHut{ Trlt luttHbr AJi.rr cBoHX cr{crcM. Harrplrlrcp. rro-
Bbllllcllltat ,qont IItTUyfOIrbI{bIX H ManOC qHcrrO TpCyfOnbHLrX fpalrCr"r CCrl yCr.Oii.ur_
soc csoiicreo Int{ Bccx IrJ'IorHbIX HcKpncrannnqccKux yrraroBoK cQcprruccxlrx rrac-
r'IrLL npocrbrx xrrAKocreii n arvrop$uofi $a:tr.

O6palrrnr BItttMaIIlrc, rrro 3TH pacnpcrcnclrrf l orrrocrrrc.lbHo rxrrpoKlc KaK.-rjr1
ii i IIfKocrII, TaK u Ant Kplrcranna. Tono;rorH.q rrloKaJrbrrbtx oxpyxculri i  atoNtoB B rrrrx
IocraroqHo tutHoroo6pa:lua. OAHaxo Ant KprlCranna npuqur{a 6o.rtturoro rorro.,lo11t-
tlc cKoro pa:uoo6pa:ut MHororpaHHItKoB BopoHoro HMccr cKopcc Nrarct\rarnqc cr(),ro
tlpIIpoAy. 3ro nponcxoAl{T 3a cqer ct{trlrt Br,rpoxrcr{Hr y npaB}rnbHoro Kpncra]lJ'lu-
tlccKoro MHororpaHHura BopoHoro. Ha[oN.tHHM, trro I\{HorHC Kplrcra,rrnrrqccKlc pc-
lllcrKI{ tBJ'I.tllorct BbIpoxIIcHHbIMI{ cHcTeMavn. Kpouc fpaHeqcrrTprrpoBarrHor"l KV-
6uqecxofi perrerKr.r (|IIK) K HHM orHocrrc.s rpocrar xy6rrvccxa.a (fIK), rcxcar.o-
l lailbl{at nlorHeiiurat yilaKoBKa (fl ly), peurcrKa aJl\.ra3a u r.n. LIx Nrrrororpag}r1Krl
Bopouoro .sBJlttorct HerIpIrMHrHBurruu (clr. f lpHloxeunc). Muoroo6pa3rrc rorro-
irorrru npu Bo3MyuIeHuu o6yc:roBneHo "pacrrletrJrcHuer.r" 

nr,rpoxrrc]rrrbrx Bcpulrrr
N{HororpaHHlrxor Bopouoro. 3ro trolpo6Ho u3yqarocb B paHHHX pa6orax (crrr. Ig3.
85, 93]), alaxxe HcAaBlro n [150]. f lpu cxo,rl yfoAHo rr{aJrr,rx cMeurcnuqx B\rccro
oAHor"r BbrpoxAeHHoi'r ncpuuurr (a xoropyro BX0AHT 60ree qer,r rprr pe5pa.larrH(lr-o
I{HororpaHHnra) aoruuxalor qerllpe HnH ABe HoBbre HeBbrpoxleHrrbrc Beprrr}trrsr (e
Koropbre BX0AHT yxe poBHo rro rpH pe6pa raHHoro MrrororpaHr{lrra Bopouoro). flplr
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Vscmu II. IlptrtocrceHun Memoda. AuopQorpaQnr

Pnc. 65.  CHgue BbtpoxAcHlrr  Bepunrbr MHororpaHHltxa BopoHoro.  Buecro nslpoxAeutto i i  sep-

111rlHbr Bo3HHKaer HoBar rpaHb luru pe6po (a). PoNt6H.iecxar rparll MHot'oIpaHttHKa Bopouot'o

pcrxeTKH I-[{K rroc,rc cHrTuq BblpoxAe H}tr ,IByx ce BcprxH}r Nloxe r rpcBpal }ll bcq B uccrH-. lltt rtt-

ulrH qL'rbrpe xyrorlL,HyFJ rpaHs (6).

fror\{ Kornqecrro pe6ep Ha pa3Hbtx rpaHtx MHororpaHHltKa MeHteTcs no-pa3HoNIy

(pHc .  65 ) .

Taxlre KprrcTa.rurHrrecKHe cTpyKTypbt N{o)I(Ho Ha3blBarb ttto!1o.7o?uttecKtt tter'(''

moilrtttstt.tttt. il1fl HHX MzLrrbre Bo3tlryuleHllt [pHBoAqr K cyt{ccrBcHHoMy H3l\lcHc-

Hllro rorroJ'rorHH MHo|orpaHHHKoB: Ir3MeHeHI.Iro Llucra rpaueii H tIHcJIa pe6cp IIa llla-

Hsx. C Apyroii cTopoHLI, cyulecTBylor TaKXc mono.\ozuqecrcu ycmotiuttsbte L'mplK-

1n1tpbt. Taxuc crpyKTypbr H3HarlaJrbHo rBJrttorct HeBbIpolI(AeHHbtMLr. Hanpurnrcp, pc-

ucrKa OI{K (o6reMorleHrpr4poBaHHar xy6uuecxal), nlteer cBoHM MHororpallHLt-

xou BopoHoro l4-fpaHHr.rK c [recrbro rxecruyrorlbHbllvru H Boct:Mbrc r]crblpexro.:rb-

Hbrr!{rr rpaHrlru (ur,r. f lpuloxeHuc). Sror N{Hororpal{t{I{K rlpltMttrttB}tt ' t l"t. B Ka)KJyto

cro BepuHHy cxoAnTcr poBHo rro rpn rpaHII. E,ro ronolorn.s Hc Mct{tcrct HrI lrptt

MaJrbrX, Hrr npu cpaBHHTenbHo 6onbUIHX cMeqelluqx aroMoB. lauHar crpylflypa

pcanrr3yc! c NrarcMarn.rccKofi ToqKH 3peHnt, uau6olcc oAHopoAIIoc 3aIIo.t'trIcHIIc

rrpocrpaHcraa [5l, 152]. Tomxo nocJrc 3aruer]{blx Bo3MyueHl{t 'r (crtcurcutlf l IIo-

prAKa l0 % or McxaroMHoro paccl'oqHxr) rravuuaror lrotBrltrbct Apyrt{c roflo,qof t l-
r{ccKHe rHrr,r, rBnrruqpecr "poActreuHrlKaMtl" Hcxoguoro [1 53].

Tono,'rornqecKrrfi I{HAeKc.,I{nr 6orec AerarlbHoro orlncaHI{t rottoJlorHII t\IHo-

forpaHHHKOB HCIIOnb3yeTCt TaK Ha3bIBaeMbIit mono",rozttqecrcui uudexc, BtlcpBblc

npeAnoxeHHuii BepuanoM u 3areM r{HTeHcHBHo 3Kcnnyarupyevttli I\{HoIHI\{H IIc-

cre.[oBaTer.rrr"rH. og onpeAenqercq KaK rlo c JIeAoBaTeJIbHO CTb LIIIC CJ]

n3n4n511o . . . ,

Dfe Ka)Qfoe r?, yKa3blBaer qHcJIo i-yro.nrHrx rpaHeii Ha AaHHoM MHOfOTpaHHHXe BO-

poHoro. Hanpnlrep, o6rt.IHrIfi Ky6, y Koroporo BoceMb qerblpexyroJlbHbIX rpaHefi,

r.rMeer HHAeKc 0 8 0 0. loAera-agp (rovuee neHraroHAoAeKa3Ap, HuerourHii rBcHaA-

uarb rurrHyfonbHbrx fpaHefi) :anuclteaerct KaK 0 0 l 2 0. Terpa:4p, y Koroporo roJ'lbKo
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8. Etttttcutti nopndorc

qerblpe rpeyronbHblx fpaHII, HMeer 4 0 0 0. Ovenu4HsIe HyJru rlpu 3arrucrr rorro,rrorr4-
r{ccKofo HHAeKca o6bl.rHo onycKarorcr.

flepnouavalbHo Ha ronororHrrecxufi uuAexc Bo3rraranucr 6o,rr,uuc lra.qcxAbr
KaK Ha IIHCTpyMeHT KOJIHqeCTBeHHOTO OrrHCaHHr cTpyKTypbr xHAKOCTer"r n cTcKoJr.
Eu,ro o6uapy)KcHo, t{To Arr [rrorHbrx xllgxocteli, ynaKoBoK uapoB H Bo3MyrrIcH-
IIblx KpIlcraJIJIHr{ccKHX pelueroK HMe}orcg xaparilepHblc KJIaccbl HH.qeKCoB. Olrtaxo
B C-tyqarx pbrxnbrx cHcreM oKa3aJrocb oqeHb 6oltuoe pa:uoo6pa:t{c HH.qcKcoB. rrro
NIClUaeT IIC[Onb3OBaTb fix B KaqecTBe rrusoprrrarHBHor"r xapaKTcpHcTHKrr TaKrrx crrc-
rclt. Elt,ro rloKa3aHo raKxe , qro rorloJ'Iorn.lecrHii uHAeKc HeoAHo3HarlHo cBr3aH co
crpyxlypoii 6lHxaliutero oKpy)KcHHr (clr. [154-156]). Tenr He Nrcr{cc orr ocracrct
rr ole :Hoii xapaK'r'epHcruxofi MHororpaHHuxos B opoHoro.

OcuoeHsle pa6ornr c Hctlorlb3oBaHHeM TorroJ'rorrrH MHorofpaHHuxon Bopouor-o
Kacanrcr nJ'rorHbrx yrraKoBoK c$epHvccxlrx qacrHrl. ltn nux paruoo6pa:lte rorIo-
J'lofHtlccKIrx TunoB BrIonHe o6o:plluo. B qacruocrH, IrpllMcpHo rro,loBuI{a (a n n,ro.r-
uoii alrop$Hoii $a:c Aaxc 6olrure) r'ruororpaHrlnKoB BopoHoro 1rMcror ronrxo 4-,
5- lr 6-yro:rsHbre rpaHu. trlHrepccuo orMernrb, qro raKHc MHorofpaHHHKH pcanH3y-
ror TcopcruqecKH ue 6o,rce ceNIII pa3Hl'tx lorroJrorurtecKux HHAeKcoB Anr Kaxjloro
ataucuvnJ - rlHcna rpauefi. 3ro uoxuo rloKa3arb rrpocrbrM KoMnbrorepHbl\r rrcpc-
6oporvr Bcex Bo3MoXHLIX TOIOJ'IOIHqeCKHX HHAeKCOB, yrrHTbIBa' TTpHMHTHBHOCTb
Iv{HorofpaHHI{KoB }l TeopeMy 3finepa. Ha pllc. 66 npune4eubt rncrorpaNrnrr,r rot1ono-
rllrlccKIIX HHAeKcoB MHororpaHHnxoa BopoHoro, HMerouIHX ToJrbKo yKa3aHHr,rc fpa-
HH (uuororpaHHHKH BopoHoro rv'.'a n4nsn6). CpaaHunarorcr JreHHapA-A)KoHcoBc-
Kar xn,qKocrb H Kpr{criurirHqecKar Qa:a (fIlK) npu reMrrcparype rnaBncrrHq. Kax }l
B Clyqac c paclpcAencHHeM qHcJra rpaHeir Ha MHOrOrpaHHHKax (Crra. pnc. 64), pw
xuAxoli Qa:rr orue.raercr Bo3pacraHHc roilHntrryroJrbrrbrx rpaucfi. Tcncps, ogna-
Ko' .qorIoJIHHTcJIbHo BHAHO' tITo 3To BbI3BaHo yBenHrIcHneM qHcJIa MHoforpaHHHKoB.
cocTorulHx B OCHOBHOM H3 II 'THy|OIbIII{KOB.

O6parrrrvr BlruMarrue HaMHororpaHHHKH c rrHAcxcaMrt0 2 82, 0 I l0 2, 0 I l0 3,
0 2 8 4. oHH.sen.srorcs."6r'uxairrrrxMH poAcrBcHHUKaMrr" AoArKajdpa, r.c. rto.r]yrra-
rorcr rr3 uelo ne6olluroii rvro4u$uraqucil. Tax, uanpuvcp, HHAcKc 0 I l0 2 no.rry-
qacrcr saraeHoii (cpe:roil) oAHoro pe6pa AoAeKa3.qpa Honoii rpaHbru, Koropa, caN,la
6yAer verstpcxyroltuoii ll npeBparuT ABe cMexHr,re nrruyronbHbre fpaHH jlor.IcKa-
3llpa B ruecTHyfonbHr.rKH.

lrx uen,lorHblX cHcreM THrra qer6lpexKoopAHHr.rpoBar{r{brx ccroK Hrr}{ c.ryqar-r-
Ilblx Tor{cK TonoJIorHqecKoe MHoroo6pa:ue IuHororpaHHuxon Bopouoro oKa3brBac r-
ct HaMHoro 6ora'{e. 3ro cs-f,:aHo c reru, trro 3Aecb npucvrcrByer rvrHoro rpcyrojrb-
Hlrx rpaHeii. HarH'{He rpcyronbHbtx rpaHefi cHHMaer ronoJToruqecKoc ofpaHuqc-
rrrrc reopcMbr 3iinepa Ha 7-, 8- u 6o,ree yrorrbHbre rpaHH Ha MHororpaHHHKe . B pa6o-
re [93] cAenaHo neperrucreHr{e Bo3MoxHbrx rorroiroruqecKHX r.rHAeKcoB Anr pa3Hbrx
/?-rpaHHHKOs. B .racrHoc'tv, rJrr. l4-rpaHuuxa, Ha KoropoM pa3peuarorc, rparrH or
TpeyronbHoii Ao uecrayro,rsHori, TeoperHr{ecKH BO3MO)KHO 1g pa:,rHvHbrx rrH.qcK-
cor. flpu Hailvquv rpaueii or rpex- .qo ceMr{yroJrbHlrx l4-rpauuux laer yxe 123
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Puc. 66. l 'rrc'r 'orpalrlrr, l lonoJlorurrccKlx rrHAcKcoB r\{nololparrHHroe l}oporrolo, r 'u\lcK)l!rrx roil l ,-
ro -1-.5- rr 6-l,rorrrurrc lpaulr. Kprrc'r 'alrJluqccKar rla:a l ' lJK (cucpxy) r )r.uANar rlrara;rcrrrap.l-
.rl)KoHcoBcKltx al oNroB npH'r'eNrnepa'lype nnaBneHllt.

lrrrlcKca, a ccJllr y.rccTr cu{c Bocbr\{HyfonbHbre fpaHu, 1o Mo|yr pcanH3oBarbcr y;ffc

379 pa:.rtuvHbrx rrHAcKcog. HartortHuN{, qro cc.rur Ha NrHororpaHrrrlKc Hcr lpcyrolrb-

nsrx rpaucii, 'r 'o Bo3MoxHo roJIbKo ceMb rolroJlorHtlccKrlx lrn4crccon [93].
Hroronst. Kax yxc orMcqaJrocb, no,ruoii oAHo3HarlHocrlr Mcx/ly ronoJror'I i-

rrccKrtNl rrH;lcKcoM H cr'fpyK-l)poii scr. o.lua H3 [pHLrHH 3Toro or]cBHAHa H cBr3aIa c

rrlcTplrxol-"r. Mnororpaurtnrrr Bopouofo c oAHHaKoBor"r Tononofr{cfi MofyT HNrcTb pa3-

rrrri i  pa:lrep, $op"y, pa3noc coorHo[IeH]re Mexly AnHHaMLi pe6ep H rnoularflr\rrr

r-paHcr-r [551. HanpuMcp,l 'orrolroru.]ec]lri i  ]rH.qeKc 0 0 12, Mbr 3HacM, coorBcrcrBy-

cr AoAcKas/Ipy. (3ror MHorolpal{Itux BopoHoro I\aK II3Bccrno, coorlc'rcrByer rrKo-

casApHqecKoii xoopAHuaqr.rH aroNros 6,'urxafinefo or(py)KeHu.a.) o4uaxo ror xc r'o-

norrornrlccKuii HuAcxc 0 0 12 MoN(cr coorBcrcrBoBarb u Kpr.rcranJrrrLrccxol"r crpyx-

rypc fI iK. ,rlcrro ySe4nrlcr, t lro l lrHororpanHI{K BopoHot'o 3roii pcrxcrKrr (porrr6o-

r'lollcxalilp c HHAeKcoM 0 l2 0 ) npn Hnvro)KHo r{ailbrx rrcKa)r(cHurx 3a cqcr. crrrrrrt

Bbrpo)KrcHru c BcporrrHoc'rsro l/32 flpeBpaulacrcr B MuororparrrrHx, nvelouurii rorr-

Ko rrrrrryroJrbnbrc rpaHr !50, 156]. Merpnxa 3roro N,rHorolpallHrrxa, pa3yr{eercr,

or-rrrrqacrcr or r{crprrKu AoAeKa3Apa. Y AoAexa:Apa Bce fpaHH - rrpaBHnbHr,rc ilr-
't'HyfoJ'rbHrrKrl, a Ka)rulas fpaHb Harxcfo MHoforpaHHrrKa rr: fL{K - 3To ponl6 co cpc-

3arrr{brl\I ocrpbrrlr yfnoNl (crrr. puc. 65, A.
olsaxo Hr\rceT Mccro rrcoAHo3HarlHocTb rr . lpyrofo poAa: ruHofo|pauurrxH Bo-

pOllOfO C TCM )Ite CaNIbIM TO[OnOfIIqeCKHM HHAeKCOM MOIyT pa3IIttqaTbct B3ali]\IIlbll\1

pacnonoxeHlrcu rpaueii, r.c. Mor-yr cyuecrBoBarb pa3Hbrc tsomonbr oAHoro rr roro

xe MHorolpaHHrrKa BopoHoro, HMeroulefo 3aAaHHbrfi roflonorHqecxufi uurlcrc [1 57 j.

Ha pHc. 67 npnne4eHbr Ar{arpaMMr,r Lllnerenr [158] AByx pa3Hbrx H3o-r'orroB, coor-

104



8. E"unrcuut-t nopndorc

Pnc. 67. fiuarpanirrr,r Lllnerclr gryx
pa3Hr,lx MHororpaHHr.rKoB, trMerculHX oAr.{-
Haxossrii rorrororuqecKuii usrcxc 0282.
OHu pa:,ruvalorcr B3ar4MHblM pacnono-
xcHncr\r -1- n 6-ylolrxrrx rpauci.

BcrcrByrcrInx TorroJrorur{ccKoMy HHAer(cy 0 2 8 2. BugHo, rlro oHH pa3ntrqarorc,
83auMHbrM pac[ono)r(cHueM qcrbrpex- H ri lecruyrorrbHbrx rpaucii.

B csq:lr c cyuccrBoBaHIrcM rl3orofroB Bcraer Borpoc o coorBcrcrBrirr Nrror-g-
I 'paHHrIKoB Bopouoro, HMcrouIHX oIHHaKoBLIe rorror'Iorr.rqccKHc HrrAcxcrr s xrrl lxoii
H KprrcrannHqecxoir $a:c. Ha puc. 66 Anr Harperoro KpHcranna flJK N,rbr BHjlriru. B
rracrHocrH, HHAcKcbr 0 3 6 5 u 0 4 46, xoroptrx MHoro u B xHnKocrrr. B parilr lrx
pa6orax, Hcnonb3ylotqnx TonoJlorHqecxufi r{HAeKc, 6e: xaxlrx-lu6o couHcnlrir r.ro
rlpHHllruallOcb KaK yKa3aHHc tta "I(pHcTan,rl lqccxOc" 

oKpyXeHHc cooTBcTcTByroUIlrx
aroMoB B )I(HAKOCTH. fi la 6onee AcranbHofo aHUru3a AaHHOIO BOlpOCa rpc6ycrcr
paccMorpcr.rHe Mcrpr.rKH oKpyxcrrHr, a ecrrH Hac HHTCpeCyCT Torronof t lf l ,To rpc6y_
clcr 6o:rcc roHKat roflorofnqccKar xapancpncruKa.

llxgexc coceAcrB. lnx 6o,ree Acra,rrsoii xapaKTcpucruKu TorroJrrorHy rvrrroro-
rpaHHrrKa r\{oxHo Hcnonb3oBarbjlampullv c'ocedcme {Iir}. 3accr xaxllri i  l . ' lcNlc}tl
I i7 YKa3bIBacr qHcJro/-yroJIbHbIX rpaHcli Bot(pyr nccx l-yro,rsHslx rpaucii ua ;arrr{oN,r
ruHorolpaHHnxe (clt. f lpuloxeHne). f lo4o6rrue xapaKrcpHcrHKrr AanHo ycnoJrb3y-
Iorct B AByMcpHoNI cnyqae, rAe Anfl Mo3aHKH rro,rrr.ifoHoB Bopotroro Bbrrtrrcrrror Bc-
porlrHocl H Fii, AaloulHc rtHcnoJr-yronbHbrx norHfoHoB Bor(pyf i-yroluHux I I 59. I 601

B rpcxrrlcpuoM npocrpaHcrBe Mr,r o[pcAen.rrcM TaKy]o xapaK-r.cpHcrnKy rnr o-f-
AcnbHofo luHol'orpaHltuxa. OgHaro II B fror\{ cnyqac oHa oKa3brBacrcr Bccbr\ta I po-
rvro:Axori. B xaqccree 6olcc npocror'r xapaKrcpucrnKu 6SrlO npcgloxcHo HCtro-rjb-
30Barb ronbKo AItafol{aJlbrlble 3JlcMcr{rrr :roii Marpl,t l lbr [157]. CoorBc1crByroulyK)
crpoxy Nto)Kuo Ha3Barb utrdexc cocedcme Ir:I+rIssl. loo... .

!,rn nltrlelcHHt I'I3OTOIOB 3aAaHHOfo TOTIOJIO|I{qCCKOIO HHllcKca r\.ro;,r(Ho pac-
ctlIlTbIBaTb qHcla Tlii, AaI0UIHC KoilHrleCTBO i-yrolrtlltx rpaucit BoKpyr sccx i-v;cr_,Ir,-

Pnc. 68. fucrorpamlrr, l  "u3orolHol.o" 
cocr-asa (cu. rexcr )

MHororpaHHHxon Bopouolo c rolo.rrot-trqecKll \ t  lH;leKcot\ l
0365 a rpucra:r,ruqecxoii Qare fl{K (a) lr n xn,.rxocr.rr (6).
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V ac m a I L [Ipu:rox eHun Memoda. Ar''ropSorpaSur

Hbrx rpaHeH Ha AaHHoM MHorofpaHHrtxe . Hanpnriep' AoIeKa3Ip 0 0 l2 l t t t tcct io-ru-

KoOAHHI t3oTot I 'TaKKaKIv IoXeTcy I {ecTBoBaTbTOI IbKOeAHHcTtseHHblN{TonoJ lo f l l -
LrecKHr\r cnocO6OM. flpn.rcu OT.iIllt{Ho OT Hy.ll.tl To.rIbKO lSs 

: 60 (nlu n'rrltyl'o-rlbHblx

rpaHeii BoKpyr raxloii H3 ABeHaAIIarlt IItrIlvroIIbHbIX rpaHeil gogcnalgpa)'

Ha pllc. 68 npuncAeHbl frrcT0r-paMlvlbl H3OTOIIHOTo cocTaBa N{HOfofpaHHIlKoB

B o p o u o r o c T o I I o n o r H q e c K H N I I ' l H A e K c o l t { 0 3 6 5 B K p H c T i U I n e u B ) K H A K S c T t t ' B l r ' l u o '
t tTo rorroJror.Ht TaKHX MHOIOTpaHHHKOB He oAHHaKOBa B puBHbIX $a:ax. [{ :oron c

t. t l r .qcKcoN{ CoCeAcTB 0 8 8 rrprrcyTcTByeT B KpHCTanJlc B KOJII{qgcTBe -30 7o, Ho el 'o

rtpaKTllrrccKtr HcT B )KHAKOCTI{. Hao6opol B XHAKOCTH B 3aMeTHON{ KOJIHqeCTBC CCTb

H30fOrr c l tH.i lcKcol!{ soceAcrB 0 l0 8, KOTOpOTO Her B Kpltcrannc"

8. I. 2. Mentpuq ecKu e xapaKmepu c mu Kl't

f)6r,elt tl l|,toI|IaAb IlOBepxHOCTH. OcuOsHlIN{rt I\'IcTpHLIcCKIIN{l'l xapaK-rcprlc-

Tt{KaNl}t Nrrrofofpa}tHnKa tBJIgrcTCr efo o6belvl I /  t t  r l , ' IouaAb cfo t loBcpxttocttt  s '

cpa:y oTN{eTHr\{,  rrro cpeArrcc 3HatIeHHC O6tCUa Nlt lorolpal lHi lKa l lopoHolo \/  I lc

HCCCT HOBOii rrHooprrlauHH O CHC'l 'eMc, I tocKoJ' lbKy BcclAa paBllo 3HaqL-Hll lo o6par-

noi i  n-uorrtocrtt .  3ro trot l t l ' I lo, IaK KaK cyNlMa o6beMOB BccX M]torofpaltHl lKoB Bo-

porro|o paBHa rIoJrHoMy o6teuy cHcTcMbI'

PaclpcgcleHHr MrroforpaHHHKOB BOponol 'o uo o6r,evy H IUIO[IajI I1 I IOBCpX-

HOCftr xapaKr.cpH3yroT Mepy oArropoAHocTH CHCTeMbI. Ll.r  nccx oAI{OpOAI{blx cl lc-

t .cru pac[pcAcrre]rHr uMCTOT CHr!{r\{c1'pHqHblf i ,  faycco[oAo6Hurit  BUI (cNt.,  I lanpl lNlep.

126, 127 , 161]). /{rq rrJro'r 'Hbrx yi laKoBoK cr}cpHuecxux qacrnu 3rrt paclpci: lelcHll tr

AOC faTotlHo y3KLlC, IlOJIytlII4pHIIa rIX COCTaBJ'UIC r J'lHIUb HCCKOIIbKO IIpOqcIll'oB 01 cpc-l-

rIC;O 3tIaqCHtu. HanpOrHB, eCnH B CIICTetvTC HI\ lCIO'tCt O'IHOCI4TCJIbHo Kpynltblc I IOpbl '

1.O r\{HOforpaHHHKtr Bopouoro aToNtoB, HaxoAtuIHXCq Ha IIX rpal lHuax' l lNlclol,  ot lc-

tsrr, fHo. 6olurunr"r o6r,ena. 3ro lrpuno4rrT K He sHNtMerpHrt pacnpcAencHHt' 3art l ly ' fo-

c lrr B C l 'opotty 6olrruux o6lcruoe.

CeepnuHocTb. BMec.fo pa3NlcpHblx BeJrHrl l t t l  o6lcva lr  [JloIUaAlI l loBcpxtloc-

Ttr ruoxHo IIcnoJlb3oBal 'b cKotlcTpyupoBaHHylo H3 HIIx 6c:pa:l tcpttylo xapaxrcplrc-

ruxy. f lnr froro tsbItI I{cJItcTCt oTHolIJCHlIc (n Coo'rrcrcrByrcqUx crcnctt lx) oStclta

K n J r o t u a i l l t t r . l l r , t t a o 6 o p o r , l l n o u r a A l t r o 6 t ' e l t y M H o l o r p a H H l l K a ' T a K o r o p o ' l a x a -

paKTCplICTllKl{ AaBHO UCnOnb3ytOTC[ B feOIOrHlt ( tr l l t t tepalof] l I ' l )  AJI '  KO'II ] tqCC'Its!-t l -

Hol i  r ' rcpsr $oprvrsl rpaHyn (:epcrr) pyA H MHHcpa'ron' l l r  Ml{ororpaHHltxon Bopolto-

r.o 6br,1a [pci l , .ro){rerra }ropMHpoBaHHaf rucpa -- xox!(ru4uetun t ' ( teptNtrocttt t t  Nlrro-

lo rpaHrurxa  [93 ] :

k ' , ' n = 3 6 n V t l S ' '

Hoprvruporxa Bbr6upaelcr TaKHNI OSpa:ou, rITO6bI eC :JHaqcHHe panH.nlrocu I

.l,u cscptr. floarotry BeJrnr{rrHa ft.on A,'ut nro6olo MHOI-OIpaHHHKa NleHbule cjlllHll-

Ubr. lpt{qeNl TeM MeHbIlIe, qeM 6onee uCKaXeHHblv (nstr-nuyrrt lr)  ou tBJIterCt'  C

noN{oulb}O :rofi ucpst xapaKTepl{3yeTct 
"paBHoMepHocTb" OKpyx(cHHt aTol\{a' Cpel-

rrce 3Har{eHHe csepH.{HOCTH MHOTOTpaHHuKOB BopoHoro Ang cHcTel\ lbl  cJlyqal" lHblx

1 0 6



8. Etutxl tuti rtopndon

P(s)
2 , O

1 , 0

0 , 5

0

PQ)

0 , 8

0,4

0
2 , 0 2 , 5  s , 0  3 , 5  4 . 0

PtIc. 69. l i tcrorparturt pacrpej ierrcHrrf l  rrnorual lcl"r rpauci i .s (n) rr g,r lu pe6cp 1 (.6\ l :vt ylraKosKrl
c(te-pu.rccxux .raclrru I  I  27].

rottcK oKa3blBacrc.f l  paBIILIM IIpnN{CpHo 0,53; I , ' ts alrop$noii  $a;sr ct|cprrrrccKHX ato-
IuoB -  oKorro 0,72:  ws xHAxof i  -0,70 [93,  162] ;AJrs r reyropnj to. {uruoi i  rcr } )a ' ) . { -
prruccxoi i  ccrKt l - -  t rp l rMcpHo 0,4 '75:  rnr  Bo.qbr  -  0 ,58 [149] .

f l;roulaAlr rpaueii Ir AJ'IuHbt pe6ep. lonoluurc,rbHylo N{c'rprlrrccKyrc lrl{rop-
Nlallt lrc o cTpocrluH MHotorpaHHHKa Mo)KHo yBuAcTb H3 pacnpcAc,rcHltl"t n,rolUalcii
rpallcr'I .t H AJIHH pc6ep /. (3arurcrulr, Kcrarn, rrro pac[peAeJ]cHnc rvrHororpa]rHnKoB
Boporroro rlo AJTHHaM pc6cp - 3ro He qro r{noe , KaK pacflpc/IcneHr.rc ccrKH Bopo-
rroro lro ArrrrHaM cnr:efi.) Xapaxrcpuoii oco6cusocrbro 3rHX pacfipcxcJtcHrl"r KaK
Art{ 6orlruHllcrBa trilorlttIX, TaK I,r ,qnt Bcex pbrxilbrx cricrcM flBJtHcrcfl NraKCtr]\lyt\.I
IIpr{ Nlanbrx 3ttaqcHntx s u /. 3lo cBr3aHo c rcN.r, riro B Hcyfloprror{cHrrbrx cr]cr.cNrax
Ha l\ lr lofofpaHHIIKax BopoHoro Bccrya [pHcyTcTByroT MancHbKuc rparrrr, rr crrcjlor]a-
rcjlbIIo, oqellb KoporKIIc pc6pa. Mc;rxlre rparrH Hc o3rraqaroT KaKllx-To cyucctBcil-
ttt ' lx oco6ctrl locrcl"{ crpyKTypbl 6,rttxal'tucro oxpy)Kcr{ut. Orrrr rBirrrorcr l lc3}'- 'rri la-
rolt So,rcc.tlancxux I{ I-JIaBHbn\r o6patolr HcoctroBHbrx rcorv{crpurrccxrrx coccjtcr-r. IIa
plrc. 69, B3trolvl rt: pa6ortt U 27], npuncAcHbr rrr[Hqnbrc pacrrpcAcJtcllr n.,roulujtcii
|parrcii.r H /urHH pc6cp / NruororpauHr{KoB Bopouoro r'IJrr yrraKoBKH ruapoB. B yria-
3aIIHoI"I pa6orc cAcJIaH nogpo6uru"r allarlr3 NrcrprrrrccKHX lr rorroJ'rorltrrccKrrx xapil i-
fcprIcTHK Ant cpaBHcHH{ cTpyKTypbl ynaKoBoK, nonyqacMbrx [prr pa3_irrrri lrbrx ],cJr()-
BI I 'X ,

C ;rpyroli cropoHbl, , ' Iro6at, raxe caNrar N{cJrKar rpaur (u,ulr pc6po) paBHo-
IIpaBHo tlpllHIIIvIacT yqacTHC e droplrrrpunaHrrH Torrororr{rr Mrrororpar{HlrKa. f lo';. io-
Nry, IratIIrHat y;'Ke c caMLIX paITHLIX pa6or. y HccneIloBaTcJlcr"r Bo3Hr.rKano cCTccTBCrr-
HOC )I(e.qaHtrc u36asHrscr olraKUX "uesH:UvCCKr{x" 

rpaHcr"r u pc6cp, ycnoxHrro-
lullx rotloxoiltrc. lclacrct 3To o6rtqso rrvreM or6pactrnaHr{r rpaHer-t rr pc6cp. par-
Iucp Koropbrx McHbnrc HeKoropbrx 3aJIaHHbrx npcllenoB 192, 163,1641. rDopnra:rlrto_
sarr rr lrii c no co6 ynpou-IcHlrr r\{Hof orpaH H HKOB Mbr paCCN{OTprrN{ H rl ;{rc

Paanalruoe pacnpeAe!'IeHlre (G-pacnpeae,reHlre). l lpocrori lr Har-rr.qnulri i
cMblcr Hecer B ce6c pacnpcAeJleHne reorvlerpxrrccKHX coceAcii lo paccroqHtuNr. 31o

0 , 5
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Vacmu IL lfputotrceuun xemoda. Alrop$orpaQur

G(r)
2

G(r)

400

r/61 , 61 At , z

Puc. 70. Iircrorpauulr G-pacrrpege:reHu_r
Itrr Kpucranra f(K (a) u arurop$noi
rf a:lrr :reuxap.{-;1xoHcotscKLlx qacr.nu (d).

4 6 r / d

Puc. 71. Bx.naA noc:teaoBareJllHl'tx reorucrpilqecKrx cocegefi n QyHxquu paAHanbHoro paclrpc-
AcIcHHr AJrr cncreMbr clyuafrHnx rovex (a) H ynaKoBKH rBcpAblx c$ep c n:toruocrbrc q : 0.5 (6)
(clr. 'rexcr). Kpunrrc I 7 coo'rsercrByrol Hol{epy coceAa. pucyuox ur pa6orsr [166].

o6Hqsoc paAuanbHoc pacnpcAcneHue, HO yr{HTbrBa}ouce ronbKo cocc4eri, onpcrlc-
,rrrcMbrx MHororpaHHur<ou Bopouoro (clr. 194, 165)). Ha pnc. 70 noxasauo raxoc
pac[pe.qcneHHe AJrr KpHcranna u auopsnofi $a:tr,rcuHapA-AxoHcoBcKHX qaCrHu.
Bn4no, rrro reoMerpnqecKHe coceAH - 3To He roJIbKo "ncpna.a 

KoopAuHaIrHoHHa,
c$cpa", uo u 6olec AaneKHe. Huxc, paccMarpuBar crpyr(rypy xu4rou BoAbr, r\rbr
crqc o6paruMcr K 3roMy pacnpeAeneHuro.

PaAnaltnoe pacnpeAeneHue MoxHo nocrponTb Hc roJrbKo llJrr rrcpBr,rx, so rr
Int BTopbIX fcoMcrpHqccKHx coceAeli, r.e. 4,u aroMoB, qBrtIoIuHXcr rcoNrcrprrqcc-
KHMH COCeA-rrMH feoMerpr.tqecKHx coceAefr AaHHOrO arOua (raxa.a !rAe, BnepBbrc 6u,ra
peanH3oBaHa fa,raruesrru [90]). flpo4onxax 3ry Mbrcnb, MoxHo rrocrpoHrb pacrpe-
AcJIeHHc He roJIbKo AJUI nepBbIX H BTopbIX, Ho H AJI-g rperbl{x H nocneAyroulHx fco-
N{CTprrqccKHx coccAeii. oguaro, qro6tr He 3arryraTbc.s c coccArr\rrr, cnelycT pa6o_
Tarb co ncelr pa:6Heuueu Bopouoro-leloHe rlenuKoM u onpeAenrrt cocerefr no
cBr3rM Ha CerKe flenoHe. HeAaaHo raxofi uogxoA 6rrn ocyqecrBneH An, pa3nor(c_
HxflparuarTruofi QyurqrrH paclpeAerreHl/^fl. Ha cocraBJrrroq[e.qnr pa3Hbrx cocerefi.
c novourro rarofi npoqeAypbr yAanocb npoBecrH a*arrv3,4y6nera BToporo ruaKcH-
MyMa paAuamHoii Qyuxqun pacrpeAerreHnr ar,rop$nofi $a:rr I I 65]. B pa6ore [ 1 66]
c rex )Ke no:uuuii npoBoArrrc{ pa3AeJreHHe coce4efi B crrcreMe cly.raiiur,rx ror{eK,
NroAenupyrouux pa36aBleHnrrfi pacrBop (puc. 71).
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