
4. Cuc'rne.va Luapor pu3Hozo paihn,r:u

Pnc. 18. I-leHrp r/ cQeprr, orucasuoli BoKp),l uelr-
'r'poB [rapoB, cotsna.qacT c qeHTpOM rJ]{TepcT}r_
rlrra-rrrrrori  cipepu lr lrx uapoB, npu :r.r , t l l r  R- :
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1ro, V
poii {c,roHe HJrr{ npocro nycroli c$epoii, r4neflB Brrly. rrro BHyrprr ee Her He roJrbKo
i{t{ oilrloro qeHTpa [Iapa, Ho Lr eoo6ue HH oAHoii ToTIKH HrrKagofo rxapa cycrcM[,r,
r.e. flycrat c0cpa NIo)Ker roJIbKo Kacarbcr uapa. llonroprr npeJlr,rryqrrc paccyx-
ileurfl, rroruccraM B Me)KruapoBoe npocrpaHcrBo rrycr),ro c$epy, B3rB cc cHaqaJ,ra
rc)crat'or{Ho N{aJ'Ioli. E,vlerrl yBeruqr{Barb ee pantryc I.I npu neo6xoruNtocrH ncpcN{c-
ual b t-c ueFITp rAK, qrodbl coxpaH flncfl KoHTaKT c Ka)iilbrl\r rI3 mapoB, Koropofo Koc-
l{ViIach i larua nycTar crlepa. OqcsrrlHo, AoCTHr.}ryB r{cTBepT.ofo rrapa, nycTa, c$cpa
:aQl'iltcrrpycrc-q. flalr,uel"truee ee nepeN{eueHue rrnn yBeinrqeHrrc crarrcr rreBo3N{o/h-
rIbINl' Taxyn rterBepK-v ruapoB 6yEelr Ila3brBarb cuttn:tLtrltta.,rbrtor-t xr.ttt(trcvpatltrctt.
I{eHrpsr 3THX luapoB onpe.{eJltlol'HeKoroprli cur\,rrrJreKc, Koropbrr-r ecrb S-cu.r,rntercc
,\a-totrc;larluoii clrcreNlbl [IapoB, rt6o og onpcreneH no noBcpxHoc,rffhr urapon. og-
ItaKo. KaK 31'o cneryer I'I3 BbIIUe[pI{BeAeHHbrx yrBepxgeHHli, oH rts.]-rrcrc_s oAHoBpc-
N{ffltlo tr o6rI'{ubIM cHI{nJIeKCoM lelorue c}rcreMbr rleHrpoB uapoB {l }. llycryro
c0cp)', oAHoBpcMeHHo Kacarouryrocr Bcex r{erbrpex [apoB cuMnnrrulra.rrruol1 KoH_
Qrr|yilauult, 61'1en'I IIa3bIBarL, Lttul 'tep(')nutlt.toTbuct[r c(tcpori laguoli crrunll{u'ajtb-
uoii xou$Hryparlr{H (crrr. plrc. l8).

3.3. t 'eosrerprrfl rre?trruapoBoro rrpoclparrcrBa

3. 3. I . Cu,tr nn u 4u&rybH an no.ito c trt b

PaccnrorpHl\I rlycroc npocrpaFlcrBo BHVTpH cncreNibr urapoB. pa:o6sclr efo rri i-)rlcNlcilrapHble.auelixl l, 
I l  KaqecrBc Ko'ropblx yAo6uo nu6parr nycrbrc (ue :auaruc

luapai't l t) o6lacrtt tsHyrpu cuN{IIJteKcon lenoHe. 3ru rqeiixu i lycroro rrpocrparcrrJa
61'rclr Ha3blBafr, c'Ltiln-at4lttitbttbl,rtlt t'toitoc;mfltnt. Kaxra.q t{3 HI.IX orpaHrlqeHa qc-
Tblpb'il{t rpaHtMH cHMIrJreKCa H noBepxHoc-rrMrt ruapoB, BXOArrrItrx Brryrpb laHirofo
cllNltlilcKca' Kax [paBHJIo, 3to "cBoH" gellbrpe Lilapa, Koropble olrpe.qentror cr.rNrrr-
JIcKc' B rrolt cxyqae cHIvIIInIIuHanbHa.tI iloJ'Iocrl- fipexcraB Jrflcr co6oir 3BC3A,v, r]erbl-
pe rpaliH xoropori IIJIocKue' a xpyrue rlerblpc ecrb KycKrr uapoBbrx rroBcpxuocr.cli
(pIIc' l9)' f lnocKHe rpaHu tBJrlrorcfl "oKHaMH" 

cuMflJruulraJrbsofi nolocrrr, qepc3
Koropblc l\.{ox(Ho npoHtrxH,vrb BHyrpr,. 3arr,rerut\{, rrro Bo3[{oxHbI cIITVauIIrI, Kor,qa B
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Vacma L Ocuoeat uemoda

Puc. 19. CnunluuuarbHu rlonocrb Ant [paB]ilruorl r'c'r-

pa3Apuqecxofi xouQnrypaqnu qerblpex uapoB. Osa or-

paHHrreHa HelpoHI.{qaeMbIMH rIOBepxHoc'tf l . t l l r i  uapoB 14

rrJroCKHMH fpaHtMI'I  CI,IMnJIeKCa, cKBO3t, KOTOpbIe MOXHO

rrpoHr.rKHyTb BHyrpb rlono cTI'{.

cgMrrrreKc Aenose BXoAr4T ,,.{y)Kofi" ruap (He BxoA-aIr1ufr s AaHFIyro cI'IMnnlItl}IaJIb-

uyro xousuryparluro). Tarcue uecmaudapmHble cHM[JIHIIHaJIbHbIe rIoJIocrH MbI pac-

cMoTpHM rIo3AHee. llora 3To ycno)KHeHue He HMeer An.a Hac 3HaqeHu.s.

C nlr ulllqr{aJrb Hbre rroJro cru 3aKpbITbIX cuMnJIeKcoB rlpeAcraBr.sror n: c e 6a rf u-

3HqecKyro rroJrocTb B ToM CMbrCJre, qTo 3To OTHOCLITeJIbHO tIIUpOKOe MeCTO, KyAa

MoxHo npoHrrKHyrb qepe3 cpaBHr{TeJrbHo y3KHe npoxoAbl . fltt npaBlrrlbHofr rerpa-

3Ap Hrre c Ko fi rcoH f n ryp aIJfiv Iuap oB rrHrep crI{IIHanb Hat c Q ep a HMeer p alrry c

( , ,  \
R i  = l ^ F l t - r l n  e  - 0 , 2 2 4 7 R e ,-  |  t \ I  t  J\ ,

a Nrfl KaxIoIo H3 qeTblpex oKoH - oAHH H TOT xe paAl{yc 
"y3xoro ropla"

= 0 ,1547 R A

3rH srra.reHlafl R,u R6 tBr.slorcq npeAenbHbIMH MUHHMaJIrHbIMII 3Har{cHHtMH

Anr rBepAbrx oAr{HaKoBbrx ruapoB. llo:rorr,ry nro6a.s npo6uax cQepa pal.rryca MeHb-

[rero, r{eM AaHHstfi, R6, Moxer cso6oAHo rlepeABurarbcfl Me)KAy uapaMu s rro6oii

nlorsofi ynaKoBKe. B 4uyrnrepHoM rrpocrpaHcrBe, 3aMerIrM, Her raKoro MHHHIUaJIb-

Horo pap'rryca. Tarnl rpyru, Kacas.cb Apyr Apyra, Moryr noJlHocrbro nepeKpblrb Ka-

xofi-Hn6ylb rrpoxoA B ctrMrrnnrluanbHylo rloJlocrr. 3ro oAHo I{3 TIpUHIII{nHalIbHbIX

pasnlruuii MexAy AByMepHbIM H rpexMepHblM npocrpaHcrBoM.

B clyvae orKpbrroro cr{MrrJrercca [eroHe ero cLIMnnHIIVaIrbHafl rloJlocrb Hc

flpeAcraBJr.rrer uz ce6s. caMocrorremuofi Quruvecxofi nopu, u6o oKHo, coorBer-

crByroqee orKpbrrofi rpanu cuMrIJIeKca,lI3JIIrrIHe lxupoKoe (pnc. 20).klmepcrurlH-

arrbHas, c$epa raKoro cuMrrJreKca, KoHeqHo, eu1e 6olstue, qeM paAuyc oKHa, oAHaKo

ce rIeHTp pacnonoxeH BHe [oJrocrH. Taxue cHMrIJIIrqHaJIbHbIe IlolrocrH MbI TaKX(e

6yaertr Ha3brBarb orKpbrrbrlrn. Osu.aBJUIrorc.[ qacrsMu 6onee KpyrIHbIX, cocraBHbIX

nop. llpocrofi rrpnMep cocraBHofi noprt AeMoHcrpupyer rIpaBHnbHiuI oKra3Apnqec-

xar xousnrypa\Hfl,. OHa o6pasyercr [recrbro IxapaMu u paz6nBaerct Ha qerblpe

cuMrrJreKca. [lnpoKne rpaHu grHX cHMnJIeKcoB HaxoAflTce, BHyrpH oKTzDApa. Palu-

ycbr oKoH An.rI 3THX rpauefr
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3. Cuc'mctta oduHaKordx ulepol

Plrc. 20. /J,u :raxptrroro clr lrrr,rexca (a)
c tt N{ r u IH ull aJI bH ilt IIoJIo cl'b ----, OTHO CtITeJ.l b-

rro [ ]HpoKoe r \ lecTo no cpaBHeHrrFo c I lpo-

xo.rr,aNnr (orcuauu), BeAyuut\ur e uec. /]".u
olKp brro ro c rr Nr rr Jr eKc a (d) orxpuralr rpaH b

l(acr ul rrpo rc rr ii rrpoxog B cuNrrrn flqrr ar r bHvro

IIOilOClb lJ HC IIpeICTaBIfleT B 3]'OIVI CMbrC-

itc v3Koc l 'op.r1g. Tarcue IIoilocrll tBJIt{}o1ct

coc'r'aBHbrl{l l qac-r'ffMrr 6o:rrur,x non.

R t  = ( . 4 - t ) o ,  =  o , 4 t 4 2 R  4 ,

Lt'ro coBllaAaer c palHycorvt cSepsl, BIIHcaHrroir nHyrpb oKra3lpuqecKor"r xorrrll.rr y-
paqlll{ uapoB. Pa4Hycsl oKoFI BHeuIHIIX rpaHefi, BeAyqHX B}ryrpb oKTa?Aprr.rccxoli
xoHtpHlypal{HII,  HanoIIIHIIN , TaKr.re xc, KaK } '  nlo'ruoi.r rerpa3lpurrccKor-r ,  Rh :
: 0, i 517 RA.

3.3.2. CocmaeHwe nopbt. Irpefumo*neHue nop Ha cemKe Boportozo

flpcxgc tlcNt tIpI'ICry[rITb K Ko.i]Hr{ecrBeHHoMy orrrrcaHuro nycroro npocrpaH-
cTBa cttcTelull [IapoB, o6cyAlru noI{tTHe nopbl. 3alre'ruu. rrTo rrpH oilpe.qe.]lcHgrr
rlopbl Bcerya HelBHo rloApa3yt\,teBacrcr HeKoropbrii xapaxrepnrrn pa3Mgp. ltn va-
,qcHbKor"r npo6uoii qacrlrr{br, rrpoxoAlrrrleli cxno3b Ka)KAoc y3Koe ropno B cucrcrlrc,
BCc Me)ItluapoBOe ilpOcTpaI{cTBo npeAcTaB.nfleTcfl eAIIHor"I nopolr. lln rOH,qa SOls-
lllcro paAhyca clrryaqnfl crloll(Hcc. I-lerio'roprre N{e c'r'a NrcinAy [raparutr oKa/(y'rcr jl-']rr
HcfO CJIHIUKONI TCCHbIIUH, B pe3yJlbTaTe 6yeyr CyUIeCTBOBaTb KaI( IOCTylrrbrg, t 'aK rr
He,focrynustc o6"tlacrr'r. f,ocraror{Ho 6o,rruron 3oHI l\.{o}xer HC rroMcc'rri.rbcr Buv-rpg
ctICTcMLI sooSue. C ero rorrKu 3peHrlx B /IaHHot"r crrcreMc Her nop. Taxulr o6pa:onr.
IVII'I BIIAIiI\I, .ITO IIOH.STUC ilOpbI BeCbI{a O'IHOCIITCJIbHO. EC,nU }tat\,I Baxrrbl pa3N{Cl)r,r

ItaculraSa r, To ronbKo raxvro o6:lactr, r,{e N,{oxcr noMccrrlTbc.q nyto6u3n rracr}1lir
Tanolo paArrvca, 6yaeu cquTarb uopori.

lpyrar npo6lunta coc'rol{T B ToIu, KaK yKa3arb rpaHrrubr nop: rJc Kor{LraL-rct
ncrVutti: i  B rlec KaHa.q (oxuo) H Haqr{Haelcfl carua nopa? (l:roxsoc'r.b i lor-c) Br)rrpo.a
cBfl:lallet c relu, q'ro floHtrae rlopbt e o6stqrlorvf noHHMaHLIu qBJ'Itercr KrrLIe crBcrIIIbr\r.
a lur r B br/:lc-r'rc rilrr ilopbr rpeoyerc.rr KoJrrrqe crBerrH ar npoueAypa.

BncgcttHoe BbIuIe rtoH-t{l'He cl{MruIurlltarrgofi ilofiocru, a raxrxe rfopuarrr:nr
pa:l6trcntrx Elopouoro-flenoHe rloMoralor norofiru x npo6-,re[{e onrica}l rrr crpoc-
I{lIrl Mc}t(tuapoBoro ilpocrpallcrBa c KonnqecrnenHoli Tor{KH 3peHr{r. Cipocrllrc Nrcx-
urapoBot'o IIpocrpaHCTBa MOX(HO pacCNlaTprrBarb c rro3rrunr{ BO3MOXHbTX llcpeMe rrlc-
urrri npo6Hoir qacrnqr,l (.souga) Hcxoroporo paAuyca r. f,in Kax;Ioro KoHKperHor.c)
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Vacmu I. Ocuoeu uemoda

3HaqeHIIfl r MbI XOTHM yKa3aTb MeCTa, fAe 3OHA MOXeT IIOMeCTHTbCfl, a TaKXe nyTLI

cro Bo3Mo)KHbIX nepeMelrleruufi. Taxofi rIoAXoA K H3yrIeHHro rrycroro npocrpaHcrBa
no3BoJrrer rrcnoJrb3oBarb npocrofi MareMaru.{ecKufi Qopruanu3M r{, qro He MeHee
BaxH o, o Ka3 brBaercx yao 6HbrM glr- $uzuKo -xHMHr{e c KHX rrpurt o)Ke suit.

Eyaer'r Ha3blBarb r-nopofi oAHocBt3Hyro qacrb Me)KrxapoBoro npocrpaHcrBa,
cocraBJreHHyto H3 cI{MTIJIHIIHzLIIbHrIX rronoctefi, no KoropbrM Mo)KHo nepeMeularb
3orrA paAnyca r. llol BeJIHqI4Hofi r uueercs B BI{Ay, pa3yMeercr, npeAeJrbHoe 3Haqe-
Hlaepa1ryca. MenrurHfi 3oHA 3aBeAoMo Mo)KHo rrepeABr{rarb BHyrpH r-rropbr. Olna-
Ko 3oHA paryryca 6omurero, qeM r, o6nzareJrbHo rAe-ro 3acrprHer BHyrpH nee. N{ol
ue rpe6yeu qro6u 3oHA [poxoAlrn no BceM roqKaM BHyrpH rcaxlofi cuMrrJr]tuvarb-
sori nonocrlr. Taroe HeBo3Mo)KHo B rIpI{HIII4ne, u6o raM HMerorc.rr ocrpbre yrnbr (utl.,

HarrpHNrep, pHc. l9). llpealolaraercr, rrro rleHrp 3oHAa Mo)Ker Aocrurrb no xpafrucir
Mepe rrcHTpa HHrepcrnIluarsnofi cQepu raNgoii H3 cuMrrJrrrr.{HanbHbrx rronocrcr"r,
co cTaBJrrroruux AaHHylo r-nopy.

L4rarc, r-fiopa ecrb Knacrep H3 cl{Mnnr{qrraJrbHbrx nonocrei.r. llo:rouy Haxo}(-

AeHHe r-[op cBoAlrrcfl K rIoHcKy Ha Mo3al{re [enoHe rroAXoAsuIHX cHMrrneKcon. Mu
3HaeM, rITo Ka)K,qafl cI{MrIJIHIIucuIbHa-s norocrb, KaK n cl4Mrlnexc [eloue, Mo)Ker 6ttrr
o6o:riaqeHa y3noM Ha cerKe BopoHoro. Cuexsocrb AByx cnMnnrrquaJrbHbrx noJroc-
refi orueqaerct cBr3bto cerKlr Bopouoro, apa2.nyc y3Koro ropna MexAy Hlal.r.pr 3aAa-
ercfl paAHycoM rlpoxoAa cBs3pl cerKu Bopouoro. Tanuu o6pasou, /'-[opa Ha cerKe
Boponoro [peAcraBJlter co6ofi KJlacrep Hs csssefi, paAuycbr npoxoAa Koropbrx 6onr-
rrrc Hinr paBHbr:aAaHHofi BeJruqr{He r.

[n,a upaxrurrecKoro HaxoxreHnfl,r-[op cr{creMbr rxapoB Hy)KHo nocrponTb Ant
Hee cerKy Boponoro, o[peAennTb paAr{ycbr [poxoAoB cnnzeit, a 3arervr BbrAenHTb
(oxpacHrr) cnxtu, uMerourrre paAl{ycbr rrpoxoAoB, paBHbre Hrrrr npeBbrruarcxrue 3a-
AaHHyIo BeJIHT{HHy r. llonyrvBfirvecfl Knacrepbr H3 oKparxeHHbrx cs.f,seii 6ylyr uso6-
pa)KaTb HcKoMbIe rlopbl. Taxnu o6pasou, 3aharra r-ilop SoprraanrHo cBoAHTcr K 3aAa-

Pttc.2l. ilpe4crauleHl{e r-[op Ha cerKe BopoHoro, Touxnnau ilHHHfl,Mr4 o6ocua.{e}rbr cBr3H cer-
rcr'r BopoHoro, BAoJIb Koropblx Mo)r(er npofi'ru sou1, A (uso6paxeH canrrii 6oruu-rofr xlacrep).
xupHsrull THHHAMH rroKa3aHbr cBs3H, rrpoxoAr.rMbre An.fl 6omruero souAa B.
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3. Cucme.ua oduHarcosbtx raapor

Pttc.22. O6:racrra flpocrpaHcrBa, orHocrruuecr K r-lopaM, orMeqeHHbrM Ha pr{c. 2l , rns:onra ,,J
I{eHbllero pa4.ryca - cneBa; Anr 3oHAa B - cnpasa.

'Ie cs-ssefr Ha cerKe Boponoro. Ha puc.2l uro6paxeHbr r-nopbr Anr AByx pa3Hbrx
paAI'IycoB 3oHAa. lnx nroporo (6ontruero) ilepBoHaqaJrbHoro Knacrcpa, rpoHg3br-
Baloqero uaur o6pa3ell, ocra.rlocb HecKonbKo noKaJrn3oBaHHbrx KycorrKoe. Ha pHc.
22 ouepuesu o6lacr' rlpo crpaHcrBa, tBJr.qlour r4e cfl pac cMarpHBaeMbrMH r-n opaN{ rr.
Yra:auusle 3oHAbI Moryr rlepeMeurarbc.rr BHyrpH HHX, rrpoxoAfl coorBercrByrorrl,c
cB-s3H H y3nbr cerKrr Bopouoro.

O6cyauru, KaK orlpeAenterct paAuyc rrpoxoAa cB.s3H cerKn Bopouoro. Kaxla.q
cBt3b cerKu Bopouoro ecrb orpe3oK KaHaJra Bopouoro An.r rpofixlr ruapoB. o6pa:y-
roIrIHX cMe)KHyro lpaHb crrMnJleKcor ,{elose. Eclu KoHrIbr cB.rr3u (ysnu cerKH Bopo-
uoro) JIe)Kar rlo pa3Hble cropoHbl or rrJrocKocru grofi rpaHrr, To y3KHM ropnoM rra

Pnc.23. Cauoe y3Koe Mecro Ha nyrn BAonb
cBr3r.r cerKH Bopouoro, repeceKarcutef i
rpaHb crdMnJreKca leloue, peaJrn3yer cfl Ha
:rofr rpauu (ro.rxa x). Pagnyc uycroii cSe-
pbr c r{eHTpoM B eroii roqxe oflpeAej:rrer
parvyc npoxoAa AaHsoli cBfl3Lr cerxu (clr.
reKcr  u  puc.  l8) .

Puc.24, Cauoe y3Koe i \recro Ha rryr.u Bxo_rrb
cBs3t4 cerKr.{ Bopouoro, He nepecexaroucl.i
csoeil rpaHH crrMn;reKca /{eloHe, peaJru3yct._
cfl. Ha 6nuxau:;:eNr K rrJrocKocru rpaHu Korruc
:roli cs.f,:ri (rovxa J coBlaAaer c y:.trolr r/,).
Papuyc npoxona raxofi cBr3rr cct.Kli orrp!..Ic_
trfl,er c fl paAr4ycotr{ r4HTepcruunar r H oii c dep ni
c ueHTpoM Ha y:ne d,.
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Vocma I. Ocuoeat uemoda

rryrrr H3 oAHoro y3na n gpyrofi 6yaer Mecro rrepeceqeHufl cBt3H cerKH Bopouoro c

grofi r,,ocKocrblo (pgc. 23). 3aecb Mbr r.rcronb3yeM [epBoe cBoficrBo KaHiLna Bopo-

Hofo (cu.2.1.1). Paeuyc Rt3roro ropna 3aAaerc.f, BbIpaxeHHeM

R t = R o r - R n '

rAe Rro ecrb paAr4yc oKpyxHocTrr, ofrucassofi BoKpyf cIrlexHofi fpaHl{. PaAuyc ero-

ro y3Koro ropna {BJrrercr paduycou npoxodaAaHHofi cBs3H cerKl4 BopoHoro. B AaH-

HoM crryqae oH ollpeAeJr_fler 
"pagnyc oKHa" Me)Kry cMexHbIMH cHMlnHuHaJIbHbIMH

ronocrti;{.*T-t# 
,it];r nBrnercnorrpr'ofi (p"c. z4), rocBr3b He nepeceKaer

srofi rpaHrr. 3Aecr Mbr He AocruraeM caMoro y3Koro Mecra Ha AaHHoM KaHaJIe Bopo-

HO|O. B raxolr cJryqae sau6olee y3Koe MeCTO Ha CB.fl3I,I peanl{3yerct Ha ee KoHIIe' a

HMeHHo Ha roM, rcoropsrfi 6nuxe K rrJrocKocrl{ cMexHofi rpaHu. Pagnyc KaHaJIa Ha

KoHqe cBrr3g coBrraAaer c paAuycoM r.rHTepcrl{uuansHofi cQepu coorBercrByroxlero

y3na. Ero rua.{eHr.reM H orrpeAeJuercs paArryc [poxoAa rarcofi cBt3H cerKI'I Bopouoro.

3.4. O BO3MOxHbrx l lepeMeuleHrflx rpooHofr qacTrubl

[nr nepeMerrleHr,ra npo6nofi .racrurlbl AaHHoro pa3Mepa BHyrpH yrIaKoBKH

uapoB BAonb cBr3r{ cerKu BopoHoro c oAHoro y3JIa Ha coceAnufi Heo6xoAHMo, r{To-

6upavuyc rpoxoAa erofi cBfl3u 6ul6orurre HJrr4 paBeH paAnycy upo6noil qacrHIIbI.

lanHufi Borrpoc o6cyN4aJrcfl Bbrrue H He BbI3bIBaer coMHeHnfi. Tenepb MbI peuaeM

Apyryrc 3aAaqy. fIpH ranux reoMerpuqecKux ycnoBuqx Mo)KHo nepeABHHyrb 3aAaH-

Hyrc npo6Hyrc qacruqy ll: oAHofi rpor.r3Bonsnofi rorrKI,I q B MellilxapoBoM rlpocrpaH-

crBe Ha Apyrylo npou3BonbHyro rorrKy p n rofi xe cl{creMe Ixapon? Yxe rloHqrHo'

rrro r.rMeHHo cBr3H cerKu BopoHoro tBJurrorcr reMH oTITHI\{aJIbHbIMH nyrflMld Anfl

rrepeMeUIeHLIt npo6nrx qacTuq BHyTpI{ yIIaKOBKH IIIapoB. Oguaxo, npexAe qeI\'I

ABHraTbcq no ceTKe, yflcHHM CHTyarIHlo, KorAa ToqKa q pacnonoxeHa He Ha cerKe

BopoHoro. BcerAa ilv MoxHo rrepeABHHyrr npo6Hyro qacrllqy c raxofi roqKH Ha

ccrKy Bopouoro? Orser Ha 3Tor Bonpoc Aaer cneAylouee yrBepxAeHHe, Koropoe

MOX(HO Ha3BaTb 
"teopelt6fi O nOxanbHOM nepeMeIIIeHUII".

TEOPEMA 3. [fpo6nan cQepa sadauuoeo paduyca, pacnoror{eHHan c9ou-,ll

LleHmpo.M Ha HeKomopoil moqKe q sHympu cucme-Mu oduuarcosblx wapos, ec'eed1

,ro*lr* 6utma nepedeuuymo Ha yser cemxu Bopcttto?o, coomqemcm?yrculuti ctt-tttt-

tu4uarbHoil notocmu, codepxau'leii mouKy q.

Cyrr reopeMbr B ToM, rrro Ka)K,qarr roqKa MexlxapoBoro npocrpaHcrBa, Ha Ko-

ropofr Mo)Ker HaxoArdrbcq 3oHA, "npun-a3aHa" K cBoeMy y3ny cerKlr BopoHoro' Htax,

nycrb ueHrp upo6Hofi cSepu HaxoAr4rc.a Ha roqKe q BHyrpH HeKoropoil cuunnnr\Ll-

a6Hofi noJrocrr4. [eHrp HHrepcruquarruofi cQeprr grofi rIoJIocrH (y:en cerxll Bo-

ponoro) o6osHaqnrra 6yr<nofi d. B reopeMe coAep)Kl4rct ABa yrBep)K,qeHut. Bo-nep-

Bbrx, ecJrg npo6uax cQepa cMorna floMecruTbcs Ha rotlKe q lauuoi,t cHMnJllluvanb-

nofi nolocru (ne [epeKpbrBarcb c rrrapaMu cucreMbl), ro oHa cMo)Ker noMecrHTbct

raKxe rr Ha rIeHTpe d. 3ro BcerAa BbIrIoJIH.nercq, raK KaK paAl4yc npo6uofi c$epu
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3. Cucme.tla oduuaxoedx u,rupor

oo'f,garerbHo Aon)Kes 6rnt MeHb[re pal.nyca ]rHTepcrHrluamHofi c6eprr AaHnori
cHMnnHllualrsofi [opbl, IrHaqe npo6Ha.r cQepa He rroMecrnJracb 6sr Ha ror{Ke 11.
Bropoe yrBep)KreHrre MeHee rpnBuanbHo H o3Harraer, r{To Bcerra cyurecrByer nyrb
I'I3 roqKH q B ror{Ky d, ctegyn KoropoMy upo6Har c$epa He 3ac'rprHer no Aoporc.
Moxgo rloKa3arb, trro AJII 3Toro Aocraror{Ho AB}Irarbcr no nprltofr H3 ToqKH q B
TorIKy d. lnx 3aKpbITbIX cHMTIJIIIIIHzuIsHT,IX rroJrocrefi gro [or{TH oqeBHAHo. B o6-
IIIeM cnyqae 6olee Harn.flAHo cHaqana repeABHHyrb ueHrp npo6uofr c$epu Ha rpaHb
MHorofpaHHHKa BopoHoro, BHyrpH Koroporo oH HaxoAr4Tcfl)3areM rro rpaHrr nepeir-
rH Ha pe6po H, HaKoHerI, no pe6py 4o6parrcr Ao Beprrrr4Hbt d. Ha KaxroM ,uno,
[rare IIeHrp npo6uofi c0eprr ace 6onee yAaJlrercr or noBepxHocru 6rlrxaliurcro x
TOqKe q ilrapa, He nepeceKaq py6exa 6lnNe K Apyrr{M rxaparv{ crrcreMbr.

Ha pnc. 25 npuneAeHa AByMepHat HJrnlocrpaun.rr cKa3aHHoro. B o6rqcrrr cny-
qae Bo3Mo)KHa cI4rya\UA, KOIAa TOr{Ka q oKa3bIBaeTcflBHyTplr IuIIOIoTpaHHIIKa Bopo-
Horo' Ant Koroporo y3en d ne flBIrflercfl ero Beptuuuoit (crra. pnc. 25, 6). B :ronr
cnyqae cneAyer cHatlana Aoirru Ao BeptunHbl Harrrero MHororpaHHur(a d', cMexuor-r
BepurplHe d, azareu IIo cBt3I'I cerKrr Boponoro, coeArlH.qrorqefi y3nbr d v d' ,nepeliru
K y3ny d. Ha IIocneAHeM 3Tarle raruKe ue 6yler npefpaA .un.a npo6uoir c6eprr, u6o
3Aecb MbI HAeM rlo KaHaJIy BopoHoro rro HalpaBneH]rro or rrJrocKocru o6paryrorqgx
ero uapos. BosMo)I(HbI cilyqan, KorAa y3en d ssrnercr Beprxllrofi 6olee AaneKoro
MHororpaHHHKa BopoHoro. OAuaro aHiMorHqHbrM o6pa:orra Mo)KHo 6ecnpenarcrBeH-
Ho rrepeABrrHyrb npo6Hyro cQepy H Ha Hero.

I,I: reopeMbr HerrocpeAcrBeHHo cne.qyer, rrro ecJrlr npo6uax cSepa ruo)r(cr pac_
noJlararbcflHa roqKax I HP, BHyrpH oAuofi cHMnrlulluarruofi [oJrocrrr, ro npo6uyro
c$epy Mo)KHo repeABuHyrb c oAuofi u3 3rHX roqeK Ha Apyryro. 3ro Mo)KHo cAeJrarb,
B qacrHocrll, ABI{r€uIcb qepe3 ueHTp d lala:aoit cuMnnulruan:.;aoit ronocrg. pasyrrre-
erct, MoryT 6urr v l;pyil4e rryrt, Ho BaxHo ro, r{To rrepeMerrleH11e Me)KAy q v p
BO3MOXHO.

Puc' 25' flpo6Hyro cQepy c IIeHrpoM Ha roqKe q B cucreMe uapoB BcefAa Mo)r(Ho 6ecnpcnr'-
crBeHHo nepeABHHyrb Ha cerKy BopoHoro, 6olee roro, - Ha y3en d, xoloprrfi flBrterc1rre;rrpoM
I{HTepcrHlrualruofi c$epsr cI'{MnJIHIIHalrsofi rroJrocru, coAepxaurefi rovry q (cu. rexcr); a -
ToqKa q ne>K['t BHyrpH MHororpaHuuxa BopoHoro, I{Me}oqero yzen d B qucne cBoHx BepuHH;
5 - yzen d ne npuuaAne)Kr.rr MHororpaHuuxy BopoHoro c rovrofr q.
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Vctcntr,  L Oc' i togtt -uemodct

orecrHao6rur r l iBo t lpoc , l , {oxHonu[epcN, IcCTHTI ,npo6t ry rocscpy l I3ToqKur l
B l .o t lKyp,cc j l l l 3To i {ocTaToqHoAaneKl lcToqKl , I 'AaeTcJ leAy loua 'Teopc l \ la 'KoT( ) -
pyto N{O)I(IIO Ha3Bat's 

"teOperrlOil O r:rO6alrHolu nCpCI{CUIeHIII{"'

TEOPEN{ A 4. IIpofinrc c$ep1, sadaHHozo paduyc{t -rtoJrtto ttepe-rtectttt{ttttt

tre.ycdy drr'ttn fnortKu,utt q u p sttyntpu cucmerbt odta.tsxo1bt-\ tttopoe ntozdo tt tt ' to-:tb-

xct rrtttidtt, xozda ,tporodtr.vate d'rn zmoit crltept t CBn3u CenKu Bopttuozo o(tpn'syrcnt

n.t: t t tb, Coet)tt tntott t t t i i  Clt lnJt l tqLtt: tbHde no.i toctnu, S KOmOpdX pACnO-'tOJrcettbl dutt-

I trye ft lql lKl l .

I , [rax. ccJ'[r  yKa3ar{Hbre'fori l i t r  c] t t  p He r{Biurorcn y3nall l t l  ccrKI ' I  BOpotrot o. ' l 'o,

R crr iry lcopu{br o JioKanI'HolvI l lepeMeuleHuu, npo6uyrc cScpy BccrAa NloxlIo l lcpc-

liBtrHy.fb Ha y3lbr, rrpHqcN{ coorBercrByroulHc cBor.rN{ CIIIIIIIJIIIUIIaJIbHbII\{ iroilocrtNl'

f loc, lc 3rofo ocraeTcr ncpcABHHyru npo6uyro cQepy NlexAy 3'I I IN{H y3Ial\ ' I1{ ccTxtl

Bopouoro. Tcnepr AocraroqHocrr, Teopervrbr Kaxerc.s rpl'IBuanbrlori. B caNlol\t rcJlc,

ccJrr{ cyurccrByer ucrrb, tro Kaxrror."{y 3Bclly Koropoii 'epegel{)hell'c Bo3t\'Iox(}Io' 
'ro

BO3MOXHO irpor-rTrr H rro sceli ucrll flpil:rotut' IIpaBAa' [oApa3yN{eBacTct, IITO IlpO-

xo.fHrvrblr!'r rBJrflrorcr rarcKe roqKu ux coq.rreHeHur. B gaureu cnyqac sro co6nloAa-

C.iCt. TO.IKaNtl COr{IeHeH:.|1rI flBIIflIOTCt y3nL CeTKI{ BOpOHOTO' a \{bI 3HaeIYI, qTO pa-

ItrHycbI ItHrcpcrIlIII{aJIbHr,rx c$ep BccfAa 6olrure (uln panHu) paAl{ycalu rpoxoJioB

BXOAttTtHX B Ht{x cBt3e}"I.

Mcuec oqeBHArra neo6xolur\,rocrb, yrBcpxAaellag rcopeltort,  T.c. cc' i I I I  HC Cy-

ruccTByeT rry.rtr ilo cBt3rr\{ ccTKl{ Boponoro,'ro HeT HIIKaKHX lp}'Illx rryrcir N{c)ily

AarrsbrMr{ y3JraN{rr A-rr Ha[rel"l npo6uoir cSeplr. CnpaeclJlHBocrb ?Toro c-ric]J]'cr lt3

-I.ofo, LITO Bcc Ntc)KUtapOBOe fipocTpaHcTBo noKpb]BaeTcfl cIIMIL'lIIUIIanbHL'INtll noJIo-

cTqr\1tr 6e: ue;rcr-r,  T.e. ABHTKSHT{c npo6uoli  cseplt cocToIIT H3 ABIIXSITHI BHyTptl

crrvlfl,rr'UHaJrbHbrx norocreli u nepcxoroB B coceAH[oro IIoJIocrb cKBo3b cNIexHy]o

I-pal{b ct lN1nilcKcOn [Cnose. Ho MbI 3HaeIvI. qTo npu nepcxoAax H3 noJIoCTH B IIo-

Jrocrb r-[rr rrcper{culcqr{r{ cScpr,r NtaKcl4Nla-[bHoro pai lnyca ]I) 'xHo,I lBi{rarb cc I lcI l l 'p

lrNrcHrro ,'o cBrr3II cc.rKi1 f]oponoro. Taxrtrrt o6pa:olt, ToJ-IbKo ilBt{)I(eritlc rlo cBti3thl

j lac r Tpacl(ropI1I.I  IJIr{ r IepeNIeUeHIIt npo6rrof i  CQepr'r f lpclenbrlorO pa3l\ ' Icpa'

loleo,trr rl1-or Bblirclr3ilo?heuno\1y, Mo)KHo t:Ka3arb. qro cerKa Boporroro cllc-

, fct l l t , l  111apOB tRJIxCTCx tt l l t telutt , t t t trOti  rcApmOil \{e)K[IapOBOfO IrpOCTpaI{CTBX j lxt i

ncpc\,rcrucrrrr ir  npo6Hux qacrrru. v:,rr,r  cc'rKrr BopoHoro raror "r-roKaJrbHo carrbic 
"r, ' r) ' -

6orrrc,.  Nrccra BHyrprr c'creMbr rrrapots, a cBr3lr oi lpe^exrrcr 
"$apeiirci lbr" rnf l  .qBrr-

xeHirq npo6usrx qacTtru cKRO3b y3KHe f0pJla cHcTel"{bl.

3.5. Ocooegsocul cucTeNtbl ncpeKpblBarourlxcf luapoB

i{o clrx ilop r,tbr cqrrraJrrl HetuH [rapbr rtseplblMu. flvcD Tencpb paccl'oqHut

r\lc)Kly r_tcH.r.paN{n [rapoB r\rofy'r 6l)trs \{eHbtue . 'ieNt 2Rr. llprr rrolt' oiIIIaKO' C'-{H'Ia-

c.rcrr, rrro rroBcpxrrocrr{ uapoB Heflpo]n{qaeMbl gm npo6I{bIX rlacruu. Taxas cHrya-

rlp1r Bo3HLIKaeT, Haflpul{ep, B CHcTeMe aToMOB' crloco6urrx o6pa:onuBaTb lpyr c

Jpyt-or\,r xHMHr{ecK}re cBr3Ir, AJIIIHa Koropblx o6uquo l\{eHb[re BaH-Aep-BaaJIbcoBCKo-

ro IlaIHyCa 3THX aTOMoB, Onpc,qex.fltoulelo ilpeAen c6luxeullfl c ApyrI'INIII aToMaMlt'

/{p.Vroir np}u\rep AoBaHHe llpocrpaHcrBa, AocrynHolo AtIf qerlrpa npo6noI"t
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3. Cucmeua oduuaxoebtx taapor

qacrHIIbI. Ecnu palr4yc upo6nofi c$epu paBeH R,, ro ee rreHrp He Mo)r(er npu6tu-
3uTbc-fl x nro6olry tuapy cucreMbr 6luxe, rreM Ha RA+R.. flo:rouy 3aAaqa $oprnranl-
HO CBOATTTC' K HCCneAOBaHHTO lvle)KrrrapoBoro ilpocrpaHcTBa BHyrpH cHcreMbr rrepc-
Kp brBaroq uxc s. ruapo B c p aryry c auvr, p aBHbrMrr R A+ R t.

ltn cucteMbl rlepeKpblBaroIrlvxcs,trrapoB oAraHaKoBoro paAuyca, KaK 14 trJrr He-
repeKpblBalolrlHxcr (rnepArtx), S-uocrpoeHHe BopoHoro-leJroHe coBrraAacr c
o6rt'IHrtl"{ Ant IIeHTpoB IrrapoB. Bce yrBepxnetrrfl,)AoKa3aHHbre paHee n pasEenc 3.2
Ant rBepAbIX IlapoB, ocrarorct B cI4JIe. feficrnureJrbHo, Ha pr{c. 26 noxarauo, uro S-
rloBepxHocrl BopoHoro napbl oAIrHaKoBbIX [epeKpbrBaroqvxcr rxapoB coBrra.qacr c
IrrlocKocTbro BopoHoro LIX UeHTpoe. AHanoruqHas ctTyar\r4fr HMeer Mecro gnl .S-
KaHara BopoHoro H Anq ueHTpa BrIHcaHHofi rvrexgy qerbrpbMr ruapalrH cQcpu
(puc.27).

To, vro qacrb cerKu Bopouoro oKa3brBaercfl BHyrpn uapoB, Hac Hc Aon)KHo
cMyularb. Etts Qnsnveclcvx3a^aq HHTepecHa roJrbKo ra ee qacrb, Koropar HaxoAHT-
ct BHe trrapoB. HosrrNr MoMerrroM 3Aecb flBrnercflTo, rrro papryc y3Koro ropra KaHa_
na Boponoro R, : Rnr-R, uoxer 6urr orpr.ruareJrbHbrM, nocKonbKy rerrepb Aony-
crHMo, 'Iro6rt pailHyc onplcaHHoro Kpyra Rnr 6ul ueurrrre paluyca uapa R.r. qllr-
3HqecKH 3To o3Haqaer, rrro Mexly Aasuoii rpofirofi uapoB Her npoxoAa. ToqHo raK
)Ke paAHyc IrHTepcrHIII{aJIbHofi c$epu ft, : Rrs - Rn Anx HeKoropbrx cur\{rrJr rr.\r4anb-
Hrrx xouQurypauui't Mo)Ker 6rnr MeHblrre HyJrr,, T.e. Me)KAy AaHHbTMH rxapaMp1 lrcr
nycrofo rrpo cTpaHcTBa.

flocneAHuli lroueHT BarKeH Anfl ilpunoxeHur"r. [eficrenreJrbHo, rrMer pas6ue-
nue [eloHe Ant cllcreMbl lilapoB v 3*aflpaAuycbr orrucaHHrrx cSep AJUr Bcex cr4 r\{rr-
JIeKCOB, MO)KHO Cpa3y CKUBaTb, KaKHe Cl{Mnnuqr{aJrbHbre rroJrocTH noKpbrTbr rxapaMH
IIeJruKoM (He cogep)Kar rlycroro rlpocrpaHcrna). 3ro re crrMrrJreKctr [eno He) Errfl
Koropblx paAHyc orlHcaHHofi cfepsl MeHbIxe, r{eM pa4nyc o6pa:yroulux ero uapoB.
Ha puc. 28 lasnrrfi Sarr [pounnrocrprrpoBaH An.q 3aKpbrroro H orKpbrroro crrMrr-
JICKCOB.

Puc.26. feonerpuuecKoe Mecro roqeK, paB-
HoyAaneHHbrx or [oBepxHocrefr gnyx [epe-
KpbrBaloruHxcr oAHHaKOBbTX [rapoB, coBrra_
Aaer c finocKocrbro Bopouoro ueHTpoB 3THx
uapoB :  ps  1 :  ps t .

Puc. 27. /]nr nepexpbrBaroufixcr oAI{HaKoBr,tx
uapoB rIeHTp HHTepc,ruuna..rrHorz cQeprr coBna_
Aaer c qeHTpoM cQepsr, orrucaHHor"r BoKpyr ueH_
TpoB 3Tr.tx uapoB.
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Vacmu I. Ocuoear .ttemoda

Plrc. 28. CHNln,'reKc noJrHocrblo rloKpbrr [IapaMH, ecnH paAl.{yc onHcaHHofi cQeplr cuurt:rerca Rr^

MeHbrue rrJrh paBeH pa1rycy uapoB Ru. Llnmocrpauuq Ant 3aKpbrroro (a) H orxpblTor-o (6) cnu-

I IEKCOB,

CuunluqnaJrbHbre noJrocru B cr.rcreMe rlepeKpblBaroull{xct uapoB AeMoHcl-
pupyror 6oluuee pasHoo6pa3ne, r{eM B cnf{ae rBepAbIX. Kporrae ynoMtHyrblx noJr-

Hocrblo [oKpblTbrx cnMrrrrullr4anbHblx rloJlocrefi rtroryr 6rrrr fIoJIHocrbro 6noxupo-

BaHHbre noJrocru. B qenrpe raKHX norocrefi LlMeercs nycroir o6reu, Ho oH HcAo-

cryrreH H3BHc, ecJru rreper(pbrrbr Bce rrpoxoAbl, BeAyurue B 3ry rlorocrb. Bo:ltoxnst

Tapxc r{acrurrHo 6noxuponaHHble nolrocrld, KorAa nepeKpblTbl IIe Bce [poxoAbl B

AaHHyro noJlocrb.

[nr nepeKpbrBarouuxcr uapoB cyuIecrBeHHbIMH craHoBsrcfl Hecmartdapm-

tbte cu.rtnxu4ua.rtbHue nonocmlt, ytloMflHyrble B pa3Aene 3.3.1, T.e . TaKLIe, KorAa B

norrocrb rrpoHnKaer uyxofi ruap (He orHocfxrui,tcs K AaHHoI-{ cnMrlnnunalr,Hofi KoH-

Surypaqnu). Taroe Bo3Mo)KHo H B cncreMe rBepAbIX uapoB. Ecnu B cncreMe HMe-

ercfl AocraroqHo 
"HH3KHfi" cltulJreKc .{eroHe (nepuruHa 6rusxa K ocHoBauuro), ro

urap npn raxofr BeprxuHe Mo)r(er BbrxoArrrr, ceoefi rloBepxHocrbro 3a flperenbl ocHo-

Bat'afl B cMe)r(Hblli cul,rnrerc. flpaBtra, rIrfl. Bo3HHKHoBeHHs raxofi curyalruH Hco6-

xoAHMo, .{ro6sr paAHyc orrucaHHofi cQepu Ros cMe)KHoro cI{MrIJIeKca IIpeBbItuaiI

6rr pa4Hyc tuapa R, no xpafiHefi Mepe B ABa pa3a (puc. 29, a).l loarolry B Aocraroq-
HO OAHOpOAHbTX ynaKoBKax TBepAbrx uapoB HecTaHAapTHbIX cHMnnHqI{aJIbHbIX KoH-

SHrypauHfr ue 6rrsaer. [nr nepeKpbrBarcuvxcfl rxapoB 3To ycloBue oc,'Ia6enaer

(pnc. 29,6), TaM oHH r\{oryT Bo3Hr.rKarb AoBonbHo qacro. Eoree rofo, ccnu Aorrycruruo
crrJrbHoc [epeKpbrBaHne rrrapoB, To Bo3Mo)KHo BJTHTHVe H 6oree AzuIeKHX coceAcfr.

Cyue crnoBaHHe He craHAaprHbrx noro crefr flBilfl.er c fl. HerrpurrH br M MoM eHToM

Anfl fipvnoxesnfi. BonroxHocrb npoHr{KHoBeHHr rryxoro tuapa B cnMrlruurlanb-

Hyro [onocTb cneAyeT IIpHHHMaTb Bo BHHMaHHe, B qaCTHOCTH, npH BbItIHCJreHr{H

rrycroro o6reua cI{MTIIHIIHaJIbHsIX nonocrefi .

3aueruu, qro qyxue uapbr He Moryr rrepeKpblTb HH cr{MIIJIeKc:, HH rlpoxoA B

HcI-o, [pe)KAe r{eNr 3To He cAenanr cBor.r napbl. [eficrnureJlbHo, rry)KHc lxapbl ne-
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