
2. Cucmeaa ducrcpemH*x moqeK

2.2.3. Teopema o pazfueHuu fenone
tr4rax, MeroAoM rlycroro Iuapa Mbr onpeAeJrreM KaK cuMnrrercbr [eroHe, raK H

HecHMnJIITIIHaJIbHbIe [onH3Apu feloHe. Huxe Anf, KparKocrn 6yAerta HX Ha3brBarb
nonuedpa"utt f,enoue. B SopMynHpoBKe r.r AoKa3areJrbcrBe erofi xpacunoii reopeMbr
Mbr orrsrb cneAyeM E.H. lenoue.

TEOPEM A 2. If onnedpu f enoue cucmewbt {A} ue exodam dpt,z e dpvzo tt
3qno"IHnnm 9ce npocmpaHcm7o, 6ydyuu c.MeucHbtMu no qerbt,tl zpaHfli,t. Pas6uetrue
npocmpatrcm7a Ha noxusdpat fercue oduosHavHo onpedennemcfl cucmeiloti {A} u,
o5pamruo, oduosHavHo ee onpedennem.

lloxaxeu, rrro nonu3Apbr leroue He BXoArr Apyr B Apyra. Bo:suelr KaKHe-
nn6o ABa rlonn3Apa [elone cucreMbr {l } , o6o:Harrr.rM trx KaK D t v D2, ? ofrqcaHHbre
BoKpyr unx c0ep xax S, H Sz. EcnuS, u S, He repeceKarorcr, ro ronu3Aptr D,
v DzraruKe He HMeIor o6ulux roqeK H rloeroMy He BXoArr Apyr B Apyra. Ecnu xe Sj
u St uepeceKaroTct, To Bce BepIxlIHbI rlonu3Apa D, ncerga ne)Kar ga rofi "ua[o.]Kc"

cQeprr 51, Koropuu pacroJlo)KeHa nne c$eprt 52, rrocKoJrbKy rro ycnoBuro cQepa S,
rlycra (puc. 9). Tovuo raK xe paccpxla.s, [pHXoAr.rM K ToMy, r{To BepnrrHbr nonn3A_
Pa Dz JIe)Kar na rofi "ularloqKe" 

cQepu Sr, xoropafl pacilonaraercs BHe cQepu .S,.
CleAonareJlbHo, BepLxHHbI rlonu3Apon D, u Drncerga Jrexar rro pa3Hbre cropoHbr or
xopAanbHofi ulocrocru STHX c0ep lalrvt, Bo3MoxHo, rracrr.rtrHo Ha sefi cauofi. 3ro
o3Har{aer, qro Bce roqKrr [onrr3Apon Dtu D2rornxubr Jrexarb no pa3Hbre cropoHbr or
srofi nJlocKocrvr,u6o Bce rIoJILI3Apbr [erone - Bbr[yKJrbre MHorolpaHHr.rKu. lpyru-
MH CJIOBaMH, HHKaKLIe I,I3 HHX He BXOA-flT Apyr B Apyra, Ho, Bo3MO)KHO, Kacarorct
cBorrMH rroBepxHocTf,MH.

Y6eAurtacx rerlepb, t{To rronu3Apbr feroue Moryr co[pr.rKac arbcfl ToJrbKo rro
uenblM rpaH-sM. BosrlaeN{ [pol{3BonbHyro lpaHb HeKoroporo [onr.rsApa D.CraHepr
ABHrarb IIeHTp orlHcaHHofr noxpyr Hero cfepu no HarrpaBJreHr{ro H3 nonr{3Apa 11ep-

PHc. 9. K Aoxa:arenbcrBy reopeMbr 2.Ecnurycrbre cQepu AByx nonu3Apos le,roHe repeceKarur_
ct, TO HX BepIIIHHbI BCerAa JIe)I(aT ilO pa3Hble CTOpOHbI OT IIJIOCKOCTH nepeCeqeHur :rux cQep
(trrocrcocrs P) unu, Mo)Ker 6sttt, ua srofi nnocKocru (unave cseprr ne 6rrnu 6u nycrrr). flo:ro-
rray nro6tre ABa rronu3Apa [eloue HrzKorAa He BXoArr Apyr B Apyra.
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Vacmu I. OcHosut vemoda

rreHAnKyrrrpHo aroir rpaHH. llpn aron 6yeertr raK MeHsrb paAuyc cQeprr, vro6lt nep-

lrqHbr ntr6paHHoit rpauu ocraBaJrrrcb Ha ee noBepxHocrn, OqeslrAuo, cQepa cpa3y

rroKHHer Bce ocrarrbHbre Bepmi,rHH D u, B KoHIIe KoHIIoB, HarKHerct Ha HeKoropyro

TorrKy (H,rn rovxu) cncreMbr {A}, nexauyro BHe 3roro [onlr3Apa. Terra caMbIM tubl

o6.flsarcrsno uafiAcM HoBbr"r ilonn3Ap ,{eloue, xoropufr flBIrfl,ercfl. cMc)KHbIM TIoJIH-

sApy D no rleiror"r rpaHn (rpaHr rrorlHocrbru olpeAeJl.serct cBoHIvIH TpeMt BepluuHa-

Mrr, a Mbr nx He MeH.srH). 3ro o3Hatlaer, qro An.a [potr3Bonruoii rpaHn lro6oro no-

nvii\paf{e,'rorre BcerAa cyuecrByer cMexHr,ui no qenofi rpalltr lpyrofr no:ru:gp fc-

,rroHe :rofr xe cucrernrrr {,4}.
Orcrotra raK)Kc cJreAyer, rrro B cr{creruc [onu3Apon [enone Hcr llycror. I4Ha.Ic

cyure crBoBaJrH 6rr rpaHu,.rIB,'rrrotuvecfl, creHKaMIr raKI'IX [ycror, Hc tIoI(pbITbIc Apy-

rrrMu ronH3ApaMH cucreM U ) .

Eclu 6sr pa:6ueHue rrpocrpaHcrBa Ha ronH3Apbt feloHe 6ruo HeorHo3Haq-

r{brM, To 3To o3HaqaJro 6u, vro B cucrelue Ha[rJlocb ABa Hero]K.qecrBeHHbIX [onl{3.q-

pa /{enoue, HMerouHx o6ulue BHyrpeHHHe rorIKH. Ho raxoro He Moxer 6urr,, lt6o

xax 6rmo rroKa3aHo, HHKaKT{e nonH3Apsr [enoHe orHofi cucrel\'Ibl {A} rtc BXoAflr

Apyr B Apyfa.
O6paruoe yrBepxreHrre o ror\{, qro cncreMa AHch?erHbIX ToricK {l } o.auo3tlaLl}Io

ortpcAenflercr pa:6ueuHel.r lenoHe, cneAyer H3 Toro, tITo cHcreN{a {l} coenaracr c

MHoxecrBoM BepuHH rronn3ApoB /lelone 3aAaHHoro pa:6r.reuus. VraK, TeopeNta

rroJIHo crbro troKa3aHa.

2. 2. 4. C u,v tut u qu o,'t b I t o e p a3 6 u e H u e (mp u oHzyJ'tfl 4 un)

Cnelyr [epBoHaqaltHoii rroruKe E.H. f,enoHe, pa36neHueM lenoue flBlrflercfl

pa:6ueHue cucrer{st {A} ua nonu3Apbr ,,{enoue, T.e. AorlycKarorct BbIpo)KAeHHbIc

xonsHrypaquu roqeK [20]. OAnarco Bo Bcex npHnoxeHu.ax o6rtqHo npeArorll4ralor

HMcrb AeJro roJrbKo c crrMrrJreKcaMri. Kaxux-nu6o o6urux KpHTepI.IeB pa3noxcHnfl

Bbrpo)K/IeHuori xoHdrrrrypauHrr Ha cHN{II:ruuLIanbHbIe Hc cyurecrByer. Ho npo6,rctttt

3Aecb uer. BcerAa r\,{o)KHo rrpor.r3Becru.qocraroqHo MaJIbIe (He ltrueH.f,rourl{e SH:u-
.rccxofi cyulHocrrr r{oAeJrlr) c"'reuler{Hq roqeK Bblpo)Krenuoii rcoHSHrypaurrrl. B pc-

3ynbTaTC HeCHMIIJIHUTIaIbHbII"I [OnI{3Ap paCIIaAeTCt Ha KOHKpeTHbIe CHIuIIJICxCT't lc-

rroHc. B qncneHHbrx pacqerax gnx npo6neMbl Bblpo)KreHll.f, ltMeer 3HaqeHI.{c rotl-

Hocrb npcrcraBrcHn.fl rIHceJr. OqesuAuo, qervr Bbltue roqHocrb, Teru MeHbulc Bcpotl-

Hocrb cnyuafi  rroro Bo3HHKHoBeHH{ Bbrpo)KAennofi  xouQHrypauuu. Onur pacqeroB

roBopHT, qro o6rr.rHoit ro.{Hocrn Kolvrnbnrepa (nopxAKa ceMH Aectr}ItlHsrx suaxoe)

AocrarorrHo, vro6br He 6uno npo6nerr.r c BbIpo)KIeHHeM npr.r pa6oTe c HeynopflIo-

qeHHbrMH cHcreMaMu. B AarsHefirueru rrau 6yAeu llpeArlonararb, qro Ha[Ia cHcrcMa

{l } Henupo)K,qeHa, r.e . pa:6r{eHHe [eroHe oAHo3HaqHo [peAcraBJIeHo cI4I\,rfi.frcKca-

un leroHe .

Pas6ue FrHe c trcreNrbr rorreK Ha c rrMrrrreKc br rrHorAa Ha3blBalor rplr aHrlrlxqucli

cHcreMbr. !eircrsnrerrbHo, B AByMepHoIv{ cnyqae 3To pa3JIo)KeHHe cllcreMbl Ha rpey-

roJrbHr{KH. B o6ureM cnyqae rr,rrr 6yAeu Ha3brBarb raKoe pa:6uenue cu.r.tt.TltLluanb-

ttbt.Lt, HnH rrpocro pa:6ueHl4eM lenoHe.
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2. Cucmeaa ducrcpemHbtx moveK

Orrr.terult, r{To IIeHTp otlucaHHoii c$epu Mo)Ker cny)KHTb rovxoff, "o6osHaqa-

IoIIIel"I" coorBercruyroulufi cHMnJIeKc [eroue. MuoxecrBo Bcex raKux ueHTpoB
6y4erra Ha3blBarb cucmeMo" {D}. I4: reopeMbr o pa:6ueunu lenoHe cneAyer, qro
cl{creMa il } oaHo3HaqHo onpeAen.rer cucreMy {D} n uao6opor, rrMe.s {Dl, Mo)KHo
oAHo3Har{Ho BoccraHoB}ITb {l }. llo4po6Hefi o cBt3H IaHH6IX cucreM 6y4erta roBo-
pHTb B cj-re.qyrcueM pa3Aene, a cefi'Iac paccMorpnM cHMrrneKcbr f,eloHe H ocHoB-
rrbrc 3aKoHor!{epHocTH rrx B3ar.IMHofo pacllono)KeHlrt.

2. 2. 5. Ocofieuuocmu Bsaurtltozo pscnonoJrceHun cuwnreKcoe f,enone

Clluulexcsl lenoHe Nloryr 6rtrr rpon3Bon*rofi Qoprrru, oAHaKo lrx B3aHMHoe
pac[ono)KeHr{e B cocraBe pa:6ueHux {enoHe [oArruHserc.fl onpeAeneHHbrM rpe6o_
BAHI,I[A,T.

Oruervu npe)KAe Bcero, rrro IIeHTp o[rrcaHHofi cQepu cuMrr.irerca leroue
Ivlo)KeT' pacnonaraTbcfl, KaK BHyTpI{, TaK r,I BHe CHMrrJIeKCa, xoTf, Ha rrepBbrfi ssl]].sA
Kaxerct, r{To IIeHTp BcerAa Aon)KeH 6rnr BHyrpH clrMrrJreKca. Ey4ernr Ha3brBarb cHM-
r,rileKc 3aKpumuil, ecnr4 qeHTp ero o[HcasHofi cQepu nex]rr BHyrpH cgMrrneKca
(pHc' 10,, a). Ecllr lreHrp BFIe cLIMtIJIeKca, ro raxofi cgMrrJreKc HiBoBeM omKpbtmbt,
(puc. I0, 6).Bosl{oxHa, pa3yMeerc.s, crffya\HL KorAa rreurp olucaHHofi c$eprr
JIe)KHT TOTIHO Ha noBepxHocrH cHMnneKca, B qacrHocrvr)HarpaHl,r ulu pe6pe. Eylervr
pa3nnr{arb H TaKHe cHMrIJIeKCbr, Ha3brBar ux nonyomKpbtm*uu (puc. 10, a). 3aue-
THM' IITO BCe BepruHHbI OTKpbITbIX I{ [OnyOTKpbITbIX CHMIIJI€KCOB JIexaT Ha O,UnOfi
uonycSepe. lpanr cIrMrIJreKca Ha3oBeM sctKpumoit, ecrru {eurp orrucaHHofr cQeprr
JIe)KHT rIO Ty )I(e cropoHy or tIJIocKocrH grofi fpa]fl.n, qro rr caM cuMrrJreKc. Asalo-
|HtIHo fpaHb cHMrIJIeKca Ha3oBelu omKpbtmoit, ecrrr rlenrp o[ucaHHofi cQepu cgMrr-
JIeKca JI€)KIIT no Apyryro cropoHy or rrnocKocru grofi rpaHrr, qeM caM cHMUreKc.
orxplnuli cnltnleKc BcerAa IIMeer orKpbrryro rpaHb. B rpexuepHor!{ npocrpaH-
crBe y cIrMnJIeKca Mo)Ker 6urr oAHa HnrI ABe orKpbrrbre rpaHu. B nocneAHeM cny-
rlae Mo)KHo roBopl'rrb, tITo IIeHTp o[ucaHHofi cQepu JIe)KLIT ":a pe6poM" cuMnreKca.
Taxoe pe6po, cl\'re)KHoe AByM orKpbrrbrrlr rpaHrM, ecrecrBeHHo raKxe Ha3Barb or-
r(pbrl'brM.

Puc. 10. [eHrp onncaHsofi c$epsr cuMrrJreKca Moxer pacnonarar bcs.: a- BHyrpH ; b -BHe; 6 ---
Ita fpaHl{Ire clIMIIneKca. CoorsercrBy]oull4e cI4MrIneKcbI Ha3blBa[orcr 3aKpbrrbrMg, orKpb'brr\{14 rr
lloryorKpblTblMH' Bce repurnHbl orKpbITbIX H rlonyorKpbrrbrx cHMnJreKcoB Jre)Kar sa oAHofi nony-
c$epe onucaHHori  cQepu,

hq/
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Vacmu I. OcHoeu uemoda

Puc. ll. flnr taxpurblx cHMrIreKcoB /]elone (uesr-

pbr orIHcaHHux cQep Jlexar BHyrpH cBoHX cItMIIJIeK-

cor) orperow clrcl.,, coeAuH.tlrculrl"{ ueHTpbI onucaH-

ur,lx ctfep, IlepeceKaer cMexHylo t-paHb B HarlpaBne-

HHH or cIrMnJIeKca D' x D.,.

Puc. 12. llplttlep nport'{BortoJloxHofo Ha-

rrpaBneHut orpe3Ka drdr. Oluaxo B 3'rort

cnyqae cluexHble cI ' lN{t l j ]eKcbl HC r{B-l l tK) I ' -

c.s cI.{MnJIeKcaM}t Ae;roH c.

Ecnu crrMrrJreKcsr AenoHe cMe)KHbI rlo:axpurofi rpaHn, ro ux IIeHrpbI dtu d'',

,'Iex(ar rro pa3Hbre cropoHbl or cMe)KHOt"I fpaHH, paclonaratcb BHyrpH cBoHX CUMn-

JreKcoB, rcarc u:o6poreHo Ha puc. 11. Moxno cKa3arb, tITo orpc3oK KaHaJIa BopoHo-

ro d@.,[poHg3brBaer cMe)ruyro fpaHb B HarIpaBJIeHLtH or cHN{tlJIeKCa Dr K cHM[,,'IcK-

cy Dz.3ro uerpnBr.raJrbHbtfi uolleur, TaK KaK B cnyqae cuMnneKcoB, He tBxflroulllxct

clrMnJreKcaMlr.{eroue, AorrycruMo, uro6sr orpe3oK dtdr6sttt tlportlBorlono)KHo Ha-

rrpaBneH (HunepcnponaH), r.e. d2Moxer 6ttrr cJIeBa, a d, crtpaBa or cnexsofr I'paHII.

OAnaxo IIpH 3roM onncaHHue cQepu y)Ke ue 6ylyr rycrblMl (puc.12).

B cnyvae orKpbrrbrx cuMrrJreKcoB .{eloue HeuHBepcupyeMocrb orpe3Ka tlrd',

rucr{ce orreBr.rAHa. OAHarco H 3Aecb rrocneAoBareJlbHocrb IIeHTpoB orlncaHHbIX c4lcp

BcerAa rroBTop.ser oqepeAHocrb cJIeAoBaHnfl, caM:ax cHMnJIeKcon. llplr 3ToIu, 3aN'Ic-

Puc .  13 .  I l puuep  a rp ' i t ' a ra  l {3  o rKpb l l ' b l x

(ijk) n Qk[) cul.r'ntreKcoB f-[e;toue. ucHlpr,l

onucaHHbIx cr lcp Koropbtx pacl l ( )J loxel Ib i

B Tperber\{ cHN{nJIeKce Qlnr). Toqrclt d, d. v

d, ecrr ueHTpbI onHcaHHbtx c$ep cHN{tl. lte K-

con  D ,  ,  D2^  Dr .  Orpe :K I i  l ( aHa i loe  Bopo-

uoro d rdru drd.  [epneHAtrKynspHbl  K cBo-

uN{ IpaHtI\ 't, XOTTI H He IIepCCeKa}or lrx. I loc-

neAoBaTeJIbHocTb pacroiloxeHHt ueHTpoB

dp d2, d, nonroprer nopf,AoK qepeAoBaHllt

CAMHX CItMIIJIEKCOB.
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2. Cucmeaa ducrcpemHbm moqeK

THM, IIeHTpbI BnHcaHHux c$ep Moryr pacrroJrararbcfl. B rry)KHX ctrMrrJreKcax. Ha
puc. 13 norasaH rIpI,IMep HerpI,IBHaJrbHoro pac[ono)KeHH.rr curvrnneKcon fleloHe.
I-{eurp d, onucaHsofi c$epu cLIMrIJIeKca Dl oKa3aJrcr AilKe He B cMe)KHoM, a s 6oree
AaneKoM cHMrIJIeKce. Terra He MeHee npaBHnbHoe qepeAoBaHlre rIeHTpoB orrHcaHHbrx
cQep crporo BblnonH.aerct. 3ro csoficrBo HMeer cyulecrBeHHoe 3Har{eHue Arrr He-
Korop brx rrpunoxe nuit, lrc [onb3yro ruHX c erKy B opoH oro.

2.3. [yarrbHocrb pa36ueHufi BopoHoro H AeroHe

2. 3. l. PasdueHue B opouozo-flanone

Mu paccMorpenn pa:6uenu.a Bopouoro u [eroHe no orAenbHocru. OAnaxo
ror $arcr, qro o6a pa:6neHn.a oAHo3HarrHo orrpeAensrorcr cucreuofi {l }, ronopur,
qro oHH caMI'I oAHo3HarrHo orlpeAeJltlor Apyr Apyra. [pyrnrrlu cJroBaMu, ecJrq Mbr
rlonyqHnu pas6ueHr.le BopoHoro, To reM caMbrM rrMeeM [orrHyro nnsoprr,rarlHro o
pa:6ueHHu ,{eloue, u uao6opor. Kax MeroAoM rrycroro tuapa [eloue, TaK H c rro-
Molqbro rlJlocKocreii BopoHoro MbI BbIrBJrreM oAHy v ry xe cucreMy ror{eK {D).
fieitcrcureJlbHo, corJlacHo [epBoMy cJreAcrBnro reopeMrr 1, rcaxgar Beptr1y Ha d s
Mo3aI'IKe Bopouoro pacnono)KeHa Ha oAHHaKoBoM paccrorHuH or qerbrpex ror{eK
clrcreMbl. Ho aro o3Har{aer, rrro AaHHar r{erBepKa rre)Kr.rr Ha csepe c rleHTporu s srr6-
pannofr BepIxIlHe d. ?ra c$epa tBJlterc.s reM rrycrbrM rxaporrl [eloHe, roroprrfi
orlpeAenlfier coorBercrByroqui.t cuunnercc [erose. Moxuo paccpKlarb B o6paruorr,r
rloptAKe. Toqra d uz cucrenarr {D}, olpeAerreHHar c rroMorrlb}o nycroro [rapa, nc-
)KHT, rlo nocrpoeHrrro, Ha oAHHaKoBoM paccrosHr4u or cnoefr rrerBepKu TorreK uz {A},
Ho raKa.fi Tor{Ka tBJl.sercs o6nfefi Anfl Bcex rlJrocKocrefi BopoHoro AaHHofi vereepru
TorreK, a no3ToMy tBntercx o6qefi BepIxI{Hoit ux MHororpaHHr.rKoB BopoHoro.

Puc. 14. Pas6ueHue BopoHoro-f{eloue Ant AByMepuofi cucreMbr roqeK. Cn,roulrsr MH rrHHHflMu
HapHcoBaHa Mo3aI4Ka Bopouoro, nyHKTHpHbrMH - Mo3ar.rKa leloHe (crra. pHc. 5 u puc. 6).
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Vacma I. Ocuoed .uemoda

Puc. 15. flplrrraep Bblpo)g{eHuofr rcou$urypalruu roqeK B cH-

creMe {l}. I]enrp ee onucaHuofr oxpyNHocru xsitserct{ o6-

ueff nepurunofi MHororpaHHHKoB BopoHoro ecex ro'Iex sroil

rco H Q Nryp a qu n . lly n rrup H bI M u rrlrtrrfllr'vl o 6 os H aq e H H e c H M -

rIJIr.{ rru aJlbHrrfi norugAp [el ou e, crIJI otu HbIM tr IrkrHM fl:{Lr -

pe6pa MHororpaHHI4KoB Bopouoro, cxoAqluuec.s B o6uryro

nepuluuy r/.

Hrax, MoxHo roBopHTb o eAHHoM pa:6ueur.ru Bopouozo-Ie.toHe, B KoropoN{

Mbr BHATTM oAHoBpeMeHHo Mo3aHKy KaK MHororpaHHlrKon Bopouoro, TaK II cI{MrI-

rrcKcoB [enoHe (puc. 14).

3alreruu, rrro B3aHMHar oAHo3HatrHocrb crIpaBeAnI{Ba B o6uteu cnyqae v x.nfl.

BbrpoxleHHbrx cncreM. MnororpaHHHKI,I BopoHoro arol\IoB, cocraBJulroullrx HecHI\t-

fln1,1rrgaJrrHr,rfr [onr{3Ap [eloHe, TaKxe cxoA.arc.a n o6uryro BepuL{Hy, tBJlttoulyroc.a

ueHrpoM orrucaHHoil cSepu 3roro HecHMnJIHITI{arIbHoro nonnslpa (p"c. 15). Bepuo

u o6paruoe, Ka)K,{afl BepruuHa pa:6ueHuq Bopouoro ecrb qeHTp onucaHHofi cSepr'l

HeKoroporo rIoJIH3Apa [enone.

2. 3. 2. C o omeemcmn ue,ryteJrcdy e.nerteHmuwu Jtaos auK B op onozo u f enone

O6o:na.{urrr qu$p avu 3, 2, l, 0 coorBercrBeHHo : MHororpaHHHKH, rpaHu, pe6-

pa r,r BepunHbr, r.e. o6rexrbr coorBercrByroqux pa3MepHocrefi, a I{HAeKc awru V u D

6yleNr yKa3brBaTb, oTHocrTc{ oHrr K MHorofpaHHI{Ky BopoHoro I4JIH K CHM[neKCy

/{enone. TorAa coorBercrBne Me)K,qy pa:6ueHneu BopoHoro I4 [eloHe Mo)KHo o6o-

3H aqnTb cncAytorr1ltrr.r o6pa:oru :

3 o  < + 0 y ,

2, <+ 1r, ,

l p  < ) 2 y ,

0 u  < + 3 ,  .

B:anuocnrsr (1) orpaxaer ror Qunr, r{ro Ka)KIufr cnunJleKc (tr,tuororpaHHlIK

Mo3auKH /{enoue) coorBercrByer HeKoropofi nepruuHe Mo3anrn BopoHoro, H o6-

parHo, Ka)Krar BeprunHa MHororpaHHrrKa BopoHoro coorHocHTCfl. c o[peAeJIeHHbIM

cnr\,rnrreKcorr,r f elose. CoorHo[reHr{e (2) yxa:uBaer, rITo Ka)KIa.a rpaHb nro6oro cHI\{-

ureKca lenoue oAHo3HarrHo cB.fl3aHa c pe6poM Mo3aI{Ku Bopouoro. feficrBuTeJlb-
Ho, Ka)KAar rpaHb cHMrIJreKca,{erone o[peAerfl.ercfl. rpofixofr aroMoB, Ho ra )Ke ca-

rraaa rpofiKa orrpeAeJrrer KaHaJr BopoHoro, orpe3KoM Koroporo sBJltercs AaHHoe pe6po

Mo3aHKH BopoHoro. HanouHHM, 3TH lpaHlr u pe6pa B3aHMHo rIeprIeHAHKyntpHbI,

KpoMe roro, pe6po (utm ero rrpoAoJr)KeHne) nepeceraer cBolo rpaHb B roqKe, flBlrl'-

rcuefic.f, ueHTpoM orrucaHHofi orpyxHocrl{ erofi rpaHu cIIMrIJIeKca [enoue. Tpeme
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2. Cucme-ua ducrcpemHtx tnoqeK

coorHolrleHue aHaJIorI{qHo BTopoMy, Ho y)Ke Anr rpaHefr MrrorofpaHHrrKoB BopoHo-
ro u pe6ep cHMrIrreKcoB /{enoue. KaNroe pe6po Mo3aHKH f,enone coeruHr{er napy
feoMerpuqecKux coceAefi cncreMbl {A\, uo ra )Ke caMafl napa o[peAenrer nnoc-
Kocrb BopoHoro, Ha xoropofi JIe)KHT coorBcrcrByroqar rpaHb MHororpassnxa Bo-
poHoro. 3Aect raK)Ke I(a)KXoe pe6po pa:6ueHnx fleroue nepneHAuKyxrpHo rrJ]ocKo-
crH cBoet"I rpaHH MHororpaIIHHKa Bopouoro, xorf, ToqKa nepecetreHur pe6pa c nJroc-
Kocrbro Mo)Ker KaK rlpuHaAne)Karb rpaHn, TaK H pacilonararbcfl BHe ee. CoorHome-
uue (4) roBopHT, r{To Kaxlat BepIx}IHa cuMlJreKca [eroue coorHocHTcr c HeKoro-
pblI{ cBoHM MHororpaHHHKoM Bopouoro. BepuruHa cuMrrJreKca ecrb roqKa cr.rcrcMbr

lAl, a Ka)Krat raKat rorlKa HMeer cnoii MHororparrHnK BopoHoro. flocrpoeHHr, AJrt
Koropblx c[paBeAnHBbI coorHotrreHnfl (l) - (4), naztrBarorcr AyanbHbrMH, H oHH
qBI'IOTCfl B TOTIOJIOTHqCCKOM CMbICNE 3KBI,IBUIJICHTHbIMH.

2.4. fpaQsr n cerKr{

Bsalrlv{Ho e pacnono)KeHl{e 3JreMeHTon pa:6neuu.a B opoHoro-lenoHe Mo)KH o
paccMarpuBarb Ha.a3blKe rpaQon. lpaQorvr HuBbrBarcT y[oprAorreHHoe, r.e. rpoHy-
MepoBaHHoe MIIo)KecrBo 3JIer\{eHTon (o6rrvuo Hzl3brBaeMbrx y::rauu), Me)K/xy Koro-
pbIMI{ orpeAeneHa B3aHMocBt3b (cn.arHocrr). JLo6rre o6rexru pa:6ueHHfl BopoHo-
ro-[enoHe N{o)KHo paccMarpuBarb KaK y3nbr HeKoroporo rpa$ a, a cBfl3u MexAy
HHMH onpeAenf,Tb tlocpeAcrBoM ApyrHX 3rreMeHTon. llpnlrepoM ToMy rBJrrrorcq y)Ke
yrloMtHyrble cerKu Bopouoro H [eroHe, y3naMr.r Koropr,rx .rrBJr.rrrorcs MHo)KecrBa
rorreK cHcreM {D} u {A}, a cB.a3Hocrb orlpeleJr.rrercr cMe)KHocrbro fpaHefi clrun-
neKcoB HJIH MHororpaHHHKoB coorBercrBeHno. OAsaKo B KarrecrBc y3noB Mo)Kr{o
nr,t6parr, HanpnMep, fpaHl4 MHororpaHHHKoB BopoHoro H orrpeAenurb cB.s3r{ocrb
Me)KAy reMH H3 HIrx, Koropble l{Meror o6qee pe6po. AHaloruqHo, B KaqecrBe }/3Jron
Moxl{o ucrloJlb3onarr pe6pa MHororpaHHHKoB, ycraHoBHB cBr3t{ Mexly HHMH qepc3
HHIIUACHTHbIC BepIIrHHbt. .fcHo, qro Bce aru rpaSbr B3alrMocBr3aHbr. lpyroe rle,'ro,
qro pa3risle rpaSsl rloMoraror HarJI.aAso oro6pa3r,rrb HrH floAqepxHyrb pa3rrbrc ro-
rloJloruqe c KH e MorItBbI, c oAep)Karr.Ine cr n par6ueuuu B opoHoro-.deJroHe.

C {rntnvecrofi ToqKu 3peHH.tI uHTepec ilpeAcraBrrr}ol i{NreHHo cerKu Bopouo-
ro lr ,Aelotte. Bo-nepBbIX, oHn ecrecrBeHHbr An.rr Bocrrpr4flTLrfl, Bo-BTopbrx, KpoMe
ronoJlorHri (cusHocrH y3non) colepxar rroJre3Hylo Merpur{ecKyro unsoprraaqnro.
fto6ofi y3ex 3Tttx rpaQon ecrb roqKa c onpeAeJreHHbrMH KoopArrHaraMu, a Kalirat
cB.tl3b ecrb orpe3oK KoHKperHoli,InrtHu H HanpaBJreHr{r. Bnn4y BaxHocrrr 3Trrx ce-
ToK Anr fipuno)KeHufr pesroMupyeM ux cnoficrna.

Cerxa Bopouoro cucreM..;, {A} onpegerurercq Bep[JuHaMr{ rr pe6paruri Bct:x N{}ro-
r-orpaHHuron BopoHoro erofi cucrer\rbr.

l. Cerxa Bopouoro coBepli leHHa, T.e. y Hee Her HH pa3pbrBoB, Hu "ueprnux

KoHqoB". 3ro c;reAyer Ir3 TeopeMbl 1, r4e .{oKa3aHo, r{To MHoforpaHHrrKu Bopouor.o
clvte)KHbl IIo IIeJIbIM fpaHtM, a cneAoBareJlbHo, H rro pe6pan,r.

2. B xaxarrri y:el cerKz Boponoro HeBbrpoxreHHbrx cucrer.r cxo/lu'rcfl poBrro
ro qerbrpe ctsr3rr. 3ro npxl{oe cneAcrBHe roro, r{To B TpexruepHor\{ npocrpaHcrBe B
Ka)KAyIo BepIuHHy pas6neHux Boporroro cxoAnrcr poBHo ro qerbrpe MHororp aHHV-
rca BopoHoro.
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Vctcrrtt [. Ocuoeu .ttenndu

3. Kaxloruy y3ny cerrrr BopoHoro coo"tBe'tcrBycr csoli cH\'tIIreKc lc,rorrc.
rrprrqcM y3c-rr f lBJr.f lercr ueHTpoM orrprcaHrlori eoxpyr 3Toro clrMn:reKca cd;cpsr. Raxr-

rrog:JHaqcHtre 3Toro csoiicrga B ToNI. rrl-t) oHo no3llorter o,tIHo3IIarIHo rlprl i l l lcbtBa'rb

v3-rraM ccrKH Bopouoro KaKyro-ru6o Nrepy (Qlr';lrvecKylo LIJIH reoMerplt.rccxyro), xa-

p aK'rep rr3yro uyro c H Iu tlre Kc st !,erlou e t{:tyqaeM ofr c tr cre lt u.

4. Kax,tafi cBfl3b cerKH Bopogolo, coe.{rrHrrouar ABa y3rra, o3Haqaer. qro cul{-

rr, 'rcxcbr fJc.,roirc. coo'rBelcrByrcune 3Tlrru y3JIaM, IrNreror o6u11'ro rpaHb. 
')r 'a 

cBxsr,

rBrrflcrcr orpe3Kor{ KaHaJra Bopouoro lpoI"IKI{ Toqer crlcrer\lbl {,,1i, olpa3vror-tlrrx

Aar{Hyro fpaHb.
Cerxa *{enorre cucrerubr {l } onpcleJ:If lcrctr BeplxunaNtlt }I pc6palur Bccx crrN{rr-

Jr cKcoB Ae.itot-tc cl{c'reN{bl.

1. Cerxa le,'roue coBepucusa. Kam ri B cnyqae c cerxoii Boponofo, orra lrc

ItN{co't "rrrcp'tBblx KorIuoB". 3'to c"i ' ic.qycr rI3 Teopetvrcl2. fge AoKa3aIIo, Llro ciINIIIJIcK-

cbI B rvto3auKc lcnoHc cr\,Ieii iHbl ucllbllvft{ lpaHfliult.

2. B xaxaurii y:cn ccrKrr lc:roue cxolurct tI lICiIo cBt3ct"I. paBlioc (IIICJI)- r-pa-

scli ltirorol paHlurKa Boporrolo lroi'o )13,rra. 3altc.ntnt,'-ITo B y3iibl cernl ,{e-rronc rlox(c'l'

cxoArtlbcr pa3illrrqiroc ql{cilo cs.s3er:i. Celxa {e:ttiue cocrorlT HcK.ltloqr.I'tcl;Iro H3
'r'ltcxrlrlc H H bI x KOJI c u, KOIINII{ t B.[rltorc.s fpaHu cII IUII.IeKC oB.

3. IiaxloN{y y3ny cerxrr lcroHe coorBercrByer onpeAeneuurui rur-ror-orpaHnrrK

Bopouoro. 3ro,4aer Bo3rvro)KHocrb oIHo3HaqHo [pufir{cbrBarb y3naNr cerKH j]c"uouc

KaKyrc-irir6o rnlepy (Srr:uuecKyro r.rnu reoMerpl.ruecxyro), BBoAHtvl)/ro r-r.s xapaKlc-

prlc"trlKrl NIlloforpaHHunoB BopoHoro It,q[ ca]\IrIX afoNIoB rl3yLlaerucrl"{ cucl'cNrbr.

4. Ka;Mafl cBr3b cerKr{ fierouc, coe4r{Hgroqar ABa y3ra, o3Haqacr, Lrlo Nrriolo-

rpaHrurKH BopoHoro, coorBercrByroqr{e 3Trlrvl v3larl, t lNleror oSuryro rparrL. Coor-

B CTC-r'ByrurU UC y'3n bI H ar bIBa[O'tCfl f eoIUcTp rlqe c KII IUI{ c o c eItMH.

3. CIICTFII IA OAIIHAKOBLIX TIIAPOR

Paccl,rorptrNr aHCaM6rr uiapoB oAr{HaKt)Boro pa,tl{yca R.,. 6ptr{ cqr{ralF,, . lro

rrcrrrpbr Hanrxx urapoB oOpa:lvror crlcreNr>' ),A1. o Koropoii rtr,I roBopulrl.I B rrpcJr.ri l)1-

rucr,I pa3lic-rlc. f{;ra npocro'rbl AoflonHn'rc-fll)tlo nper:uonafaeM, rITo oHa l{ei]btllo}K-
jlcrrHit.q. -l'axoc 

ronvtllcHlre, Ki]K o6cyxAa-rlocb, He tBir.selct rIpI,IHIIITIII{aJIr,Hbr\'r rlrrl

{rnlluecxoli cropoHsr npo6Jlervr[,I. B ocrarrHoN{ u{crcrua uapoR tuoxcr 6lrlr, rr)o-

rl3Bo.nr,Hoii: rr:rorsot"{ rrrrH pr,rx,uoir. },rropg.roqetiuofr unrl Heper,v:trnuoii. IIIaprr rr.ro-

ly,l 5r,r 'rs KaK rrcficpcKpbrBaHJuIHMrICs (reeplslrrrH), tax ]I ItepeKpblBalour{lrnc.r. {,ra
rrcpBrrrx uenlpbr Hc ruoryr -rreixarb 6;nrxc qcru Ha paccrotr{tttt2R.r.np},r- or;{l lYr[i.

JJrr B'r 'opbrx -ton,vcKac'icr c6iurxcrrne Ha l\rcHblrlee paccrotHrtc. O;uaixo ncctla 6y-

rcN{ crrrrrarb. LITo noBepxHocrr{ mapoB rleflpoHnuacrlbl gru npo6HbIX qacruu. IroN'rr- '-

UIaCN{ bIX B CI{CTel\' ly.

3. I . ^S-nocrpoeHH n BopoHoro-.{e.,,:IoHe

llpn ncpcxoAc or cHcreNrbr rot{cK K cHcre\{e iuapoB Bo3HHKac-r rrcoSxorrr\{ocrl,
yrrrrrbrBarr, IroBeDXHocrrr ixapoB. Il csfl:lr c 3THr\r Hyx(Ho yror{}ruTb rroHgrrle o5-uac-
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3. ( ' t tcmexa oduttctxogt)t. \  t t lLr l , t( i6

Ttr,  6,rut){, .ar"rutci i  K j taltHotuV urap}' .  @ar.r ' l rqecxtt I \rbi nr\ lceNt lcrrcpb j iBc BoJ\torKn()c-

Itr  I IJIt  l t3Nlepel{Hq pacc[0f l I I ] I f l  OT I 'OrlK]I l IpOCi'pal iCrBa IO lUapa: I l( ]pl laf l :* r lr)  l tCl i
-r 'pa, BTopafl ' -_'  Io roBepxuocrr.r.  B i tcpnoNr cJt l ' t1; ig Nrbr ()(- 'TAcNrct R paltKax pi lucc

paccNtoTpct ' t t tor i  cIIcTcrubI tr l lcKpr-] 'Hbrx'rol lcK, oJIIaKo B0 B-foFor\ l  clrvqac Br)3l i l rKi icl

r {oRoc r rocrpoeHrrc .

t)rrpc.rc;rt tu 5-rt5.z e(nth BopoHo.' iJ lr(Kolop(ir-r) iual)3 B crrrrrc' \rc rrr ipon Kl i i i  l r 'J-

. ; l l rc  t i ,  l ip ( )c lnaHc- fBa.  Bce ToqKi l  Kt )Topoi i  6 ; t t txc  K t t06eP. \ 'H i )L i l tu . ' la t ino l - ( ' )  i i l i l l ) i . i .  i i t ' : \1

t i .  i l ( )6cpxr tocf t ln l t  J l .py fHX I r iapoB: l ror i  c t IC le \ I l l r  Tarcxc N{( )x I ro  r t iB t ) f i i l r r , ( )5 . j , r r ,

6cp,ruoL'tnu Bopott()c'o. logKtt xoropoir ir 'Jxar IJa oxlIr lat ioBL)\ l  pacc"i 'orr{rr} i  o l  rrorJ j l ) \-

nocrc i i .xByx t r tapoB,  l l  o5 S-xut t t i te  Bopoi t t t :o . ' to t iKu K( i ro l l ( ) i 'o  i l i l r r r r t ) \ ' : la - ' rc l f r> i  r ) r

I roBepx l loc ' t 'e i r  :a lauHoi i  rpor . ix l r  urap()8 .  9crecpxa uapoR.  r \ re)K. tv  KOr( )p i , l \ r r r  Br r i r -

caJ lacb nycrat  c r j rcpa,  o f lpc / Ie l lncr  S-r - ' l .u t i . i t - 'KL '  fe tor t t , . l {c r r r i ]br  )nrx  lux l ) ( )B c . ' l \ ' -

x a l  Bcpruur{aNf rr S-crrurrr"ncr..c;r.

B o6tqc l r  cJ I \  qae I l f i  u rapoB pa3Hor( )  pa. : t r r \ /ca J i - r roc. r l loc lnr  i3oporr t i l  ( )  e  vr i lc -

c l 'Br . lHHo or , r l l I r Ia iOTCt  or  o6 l tqns lx .  u0c lp( )c l - tH i lx , ' { -1 t  t tc l t ' rp i }B ic . \ ,Kf  I r I i . r l ) t tB.  o11

lror\r r t t ,r  61'Ie-rur nogpoir lro foBoptlTr, B c-rc.tvtoluclr l la3-lcrtc. O:rraKo .t-,r l  tul l t() l j

o.! . t lHaKoBoro pa]I l lyca oI{Ir rox/.IecrBctI i lo uoBtraIaIor f lol lo]t \r  : i -{ccb. ir \rcr i  .- tC.rrt) Ll

oJ l I I r {aKoBbI f . I } I  tuApar{ r { ,  \ Ib I  He aKrrer r r r rpvc\ r  R l l r \ rar r r {c  r r r  -S-socrpo(- rur rx .  i r  na6o-

Tecr\ 'r  c o6r,r.rrr lrrur pa:SHeHrreru Bopouoro.- r{cl t l rrc.

-1.2. fI p eJI B ap ureJr bH r,r e re olr erp ilq ec Krr e v"rB epr{ue rr rm

i loA>iors l  K onl lcaHtt lo N{exulapoBor ' ( )  u i )ocrpal{c iBa r \ rbr  nohi lxcu i la i i {c  r  crr i
' r l rcp. Ib ix 

urapoB. a occloeHl lc lcrr I ,  xapar i rcpHble , I .Tr{  I IepeKpi . rBaloi j r i lx .cf l .  ] )3CC\r t )  ! -

p l r r l  3arerv{  or lcr lbHo. l lp t rse, | ]cNr cHat]a.r - ra r {c 'Koropbrc nore3Hbtc J- [ r ;  Hac fcoi \ rct l ) ] t -
r r  c  c Ki t  i . '  YTBep)KIcHI{ t l .

\ "mceptt t 'det tue l .  I f tcmt '  i l tor tKo p €( 'ntb i tpoLt ' iBo. ' t t ; i l t r f t  t i to: tKo r tpo( 'nt l ) i l t t ( t t t r i ; . t ,

- t t ' ) t c { l i i l o21  6 l i ; - ' L t / i t l } u .  \ 'mae ; : . t i t r ) t l t ' t t t t i l ,  t i t } t r )  r i . t i t  i t ; l i r u t i ' t ; l  } , :  i ; t , i t  t ; i i , ' t i r . :  {  l l r . , . r i , \ r : . , .

t l t t t  I l l u ; ) ( i  p t t t ' l l t t - lO . )K 'eHU l l . i  11 ! ) i t , | l ( i t i .  t r t t : t l t i : ! f l tO I t l ( t i  i ) r i l u t - i t ( )  i i l t , t t t i , ' r ' l )  t ' 4c t i t i t ! ) ( ) . \ i

luQl . t1t .

J - - t cc l , . { ( , r c . i a lo t l l l o  I l i i l l o . \ l i i l IT l , ,  r l l ( )  r i ' i i ) i h . r i d lL  1 ' "  K i i l i tK , t i l i i i i { i . r  l J l l i l ) 3  ! J  I ( ) r i l . r . t . r .

I I l lp f tCH-l . l tKYJI t ipHa p3l I IVC) '  lJ Iapa" i l i ) i lBCl i i j t I I IOr. t \ , '  B l f \ '  
' le) : rK. i .  

t r .  ( - t . ' tc . l ( )Ua' j ,_, : i l , r ro^

o-rpc 'Jh\ '1r \ ' .  Koropbl i i  l is" ' ixc i i t r  upo,{o.r l )henl !L-xr  pal t i iyca.  
- i t : . tx t t . t  

c i l i . , r i i . \ i  11,rrur , . r ; i  r .7_r

n3  l l ccx  fo l l cK ;a l t t t o l i  n i l ocKocr r { .  a  cJ i c i l oB : reJ lb i i o .  n  t i l apa ,  f i u IL r l ) t , i i i  1e . ' t r rK ( . ) \ i

pacrrojrar acTcf :a r- ie i i  (prrc.  i6,  os.3alrcr i l \ { .  L|r ' r ) ,Jarrr{oc v lBcpx;c} i f ic  l }c l ) i t0 l / - )_,r i , -
i iorJ l t  [ rapa., , [ . . in rcrAp] ' ru i i  c lopr, i ; r  I lo ] ' rBCp;"K, icnuu i l  oSuiu,r  c.r1 ,111a r ic r j r , i i ) t r ;1-
rrrrr- ' rcrr  (p l rc.  16,  5) .

i : t t t t i ap , - r t1 'dc t t t i e  2 . l ] t c t t t t  t !  t ( ) t 'K ( , t t ' ! i l u  f t 1 -  t t t i l b  n . ' t o t ' h , t t . t i l b  I Jo / , r ( ) ! ! ( ) . : ( ]  ] t i ( ) , ! ( , x  i ) , ,

! . t  u ) - ,  f l t i - t l i l { )u l t txL ' t t  4eHi l tpu"t tLt  I . t tupo6 odt t t i t t t 'oeozo puOtt . i . t , t t .  
' \ : t t i6( l ) , i t t  

r ) t t t , t ) t ( , f l ,  ! ! t t i ( )

i iL :e l l lo t tKt t  c t t to[ t  l t . ' ioL 'KOCt?l l t  . te.HCLl t t t  t t t t  odurtdK()Bo-Ir  p( iL:L ' t i l ( ) f l i t l lu  ont  n( t ( i i ,D. \1( t ( , ! t i ( ,1

t) (i t t t t i-,!_l' I Lt {lp 0 6.

IJ calrorvt  AC,TC. r rvcrb roqhap ecrb rrpor{3BoJrbirarrorrKa i lauut t i t  r i j rc)cr . .oct  l i .  ( l

i lp tNt l , IC.  COel l l l lq l0t [ i {e eC Cr UeH' i 'paNILI  UapOB. I lencCCKa}OT l {X I l0 lJCpXI iOc I  11 B 
' i  r ) t l -

Kt lx . t l  l {  J '1 (prrc.  17).  F,cntr  pacc' rotHLIF,  Doi  r r  t t r - )^ .  pats i ibt  r ro \ ic- , tuRnro i t  ! ) i l .gr \ i r , i
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Vacmu I. Outoed nemoda

Puc. 16. Tbqra s rroBepxHocrH tuapa,6wrxai.r-

luar{ K rassoii ToqKep, JlexHT ua lip-anofr, coeAfl-
Hr{rouefi roqKyp c ueHrpoM uapa o (a). lrl re,r

Ap1'r'oir Qopr'mr 3ro HeBepHo (6)

Puc. 17. Kaxlaq roqKap nnocKocru Bopo-
Horo P,r, [ocrpoeHHae. lJ.Irl- qer{TpoB ot vI 01
uapoB paBHoIo pa!.vyca, JlexHT Ha oAHHa-
KoBoru paccrorHHH or noBepxuocrei.r rllrx
uapoB:  ps, :  PSt .

rxapoB oArIHaKoBbI, ro B cHny yrBep)Kletvfl I ulreen ps t 
-- psz. ApyrHMH cJroBaMH,

rrnocKocrb P n flBJrflercfl, S-nrocroc'rblo Boponoro Aasuofr ilapbr uapoB. OruerHvr
TaK)Ke, qro Bce roqKn Kaixroro flonynpocrpaHcrBa 6ruxe K rroBepxHocru cBoero
ruapa, qeM K rroBepxHocrH Apyrofo. 3To yTBepxAeHHe 2 AoxasuBaeT ToxlccrBeH-
Hocrb IIJIOcKocrH Bopouoro u S-noBepxHocrlr BopoHoro AJrr rrapbr oAHr{aKoBbrx rra-
poB.

Vmeeplcderue 3. II1,g7n6 C;ry ecmb KaHa:t Bopouozo moueK o1, o2, oi, fll,'rBro-
uluxctt yetntpa.rtu wapos oduuaxoeozo paduyca. Vmeepacdaemcn, qmo xoJrcdott
ntoqKa p Smoeo KaHora rexum ua oduort u moM JCe paccmonHuu om nolepxuocmeil
dqHHI'tx Luqpo+.

3Ae cr AocraroqHo noBTopl-rrb paccyxre H:afl, npHBeAeHHbr e Anfl, AoKa3arenb-
crBa rlpeAblAyulero yrBepxgeHus. Tarulr o6pa:ou, KaHarr BopoHoro rpolixn rIeHT-
poB rrapoB flBJ'ifleTct oAHoBpeMeHHo S-xasa;roM 3THX IrIapoB. llpu arou rreTpyAHo
y6cgrrrrcfl, tIT'o ocrarorc.q B cI{JIe sce csoircrBa KaHana BopoHoro, orMeqeHHbre B
2 l l

Ymseptcderute 4. flvcma nloqKe d ecmu 4eHmp crf eput, onucatunil eorcpvt 4eu-
tltpo+ qem6ep<Lt wupos odutnxoeoeo padut,ca. Ymeeptrcdaemcn, qnlo datnan nlott-
xct cl netnemcfl 4etmlpo.v c(tepu, ltlucaHHoti netrcdy 3mutru Luapairu.

CnpanegrlnBocrb 3Toro orlgrb )Ke crleAyer H3 Toro, rITo ror{KH KacaHH-s BrlrrcaIr-
Hofi cSepbl c noBepxHocrqMH mapoB Jrexar Ha rp.sMbrx, coeAHHrrouHX rovxy d c
IIX UeHTpaMH. flr nenHsuHbl pa!.ryca BnrrcaHHofi cSeprr R, uoxeu HarrHcarb Bbr-
pa)KeHhe R, : Rns - R^, rAe Rr5 ecrb paArryc orrncaHHofi noxpyr ueHTpoB cQepu. a
R.r - pailvyc rrrapa (puc. l8).

Paccrr,lorpeHHblx yrBep)KAenufi BnorIHe Aocrarotrno, vro6u He coMHeBarbcfi B
ro)KxecrBeHHoM coBrIaIeHHu S-par6HeH:afl u o6trqHoro pa:6ueHux Boponoro-/{e-
.noHc rn.rr ueHTpoB rxapos rofr )Ke cucreMbr.

[rr ltc c,reAoBaHu.x Me)K[rapoBoro rrpo crpaHcrBa MoxHo BHoB b HcrroJ] b3oBarb
HarntAHbrr"r o6pa: rycroro llrapa leroHe. By4ernr 3Aecb Ha3brBarb ero nycrofi crfe-
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