
4. Cuctne-uq wapo6 pastneo padul,a:61

Ptrc. 29. I Ipulaepsr HecraHlapr-
HbIX Cl l lv l I IJ I l IqHanbHblX I IOJIOC-

'rcii. IIJap 4 qacruquo BXoAr.ir B
qyxyro cHrurrJtHuHanbHyHl rlo-

Jroclb, o6pa:onauHylo uapaMH

| , 2, 3.1-[rr :r'oro ueo6xoAur'.ro:
/-tjlt TBcpAbrx uapoB (a), vro6rr

I)al{rryc or rucauuopi cr lepsr curr l-
r r j reKca r rpcBocxoAr ln  paAHyc
uapots rro xpariHei trepe B Atsa
tr)a3a: lulr ilepeKpbrBalotuuxc.rr
rrapoB (6) raxoe tso3MoxHo u
rrpH IreHblUHX pal irycax orrH-
caHsori ct|cptr cHMlrJreKca.

; ' I(ar AaJIbIUe o'l 'UeHTpa OIIucaH]IoI"I c$epbl cHhtIIJIeKca, qeM Iuapbr ero co6cTsclrrrori
cI 'IMnJIIIqHanbHofi xouSrrrypallnH. 3ro ycnoBne HerrocpeAcrBeHHo cJrelyer rr3 orr-
pe.qcnt)Hllfl cIIMniIeKca lelone (HHave cro orrncaHHar cQepa He 6brna 6r,l lycr.a).
Ecna 6rt ut l 3axoreJIII HacHJIbcrBeHHo npHABHHyrb KaKofi -uu6yg, uyxofi ruap, q.ro-
6u nepexpblTb cHMrIJreKc urr+ npoxoA, To 3To npnBeno 6rr x nepeMeHe crrrurrJr{ur-
il-frbHbrx rcoHQ nry parr4i4, K nepe crpofi xe pa36HeHHx [eloHe.

Hcnolr:oBaHue cerKH BopoHoro B KaqecrBe HaBnrarlrroHHoil xapru ruc/h1ra-
ptlBol'o ilpocrpaHcrBa rIoJIHocrbIo npHMeHHMO Ans CHCTeMbT rrepeKpbrBarcqHxct
uapoB. HyxHo roJIbKo I{Merb B BHAy, qro HeKoropbre cBr3r.r cerKu BopoHoro re[epb
IUOTyT tlMeTb oTpHIIaTeJIbHbIe 3HaqeHHt paAHycoB rrpoxoAoB, qTo o3HaqaeT Bcer.o
Jrunrb, Lrro oHH 6loxuponaHbr Anr nrc6oro 3oHAa.

.1. C-I4C'I'ENIA TIIAPOB PA3HOTO PAAUI/CA

B npegsrgYUrervr pa3Aene o6rerrou Haruero HccJreAoB aH:afl 6rr,ra crrcr.cNra ol{1-
IIaKoBbIX IUapoB, qeHTpbI Koropbrx upeAcraBrrsror cHcreMy {.41, r.e. BccbMa nporr3-
sorl'Hrtfr aucau6nr, AIrcKperHbIX TorreK. Tenepl r\,rbr rrepexoAgru K uapaM pa3rroro
paAHyca. Eylertr cr{Hrarb, qro I{x IleHrpbr raKxe o6pa:yror cacreMy i.4., a pallycbr
IxapoB Moryr 6I'tI6 lro6uulr. Bce Su:uvecr<He o6beKTbr, Koropsre Mbr 61,egnr ucc1rc-
IoBarb, yAoB.rrerBopttor 3roluy ycJroBHIo. Eyeertr Ha3brBarb raKoii aHcau6lb rxapoB
ctrcreilloli {B} ' CncreMa oAHI{aKoBbIX lxapoB tBntercr ee qacrHbrr{ cnyqacNr. Onq rb
tlylcrrr cqllTarb, rJTo HaIJIa cHcreMa HeBbIpox(IcHa, T.e. B lrer-r Hcr xorr$rrryparlrrii.
r iofra BrltcaHHar csepa Kacaerc.s 6onee qeM qerbrpcx uapoe. !,rn ynpouer i lr, altr_
-iltt3a oI'paHHqHIUCt raK)Ke ycnoBHeNr, rrTo Hautv ruapbr He rrcpcKpbrBarorcr.

4.1. I lolxoAbr r( aHaJrr{3y cncreM pa3Hbrx mapoB

MtlororpaHHHKH Boponoro, nocrpoeHHbre rrrfl, ctcreMbr rleHTpon (r.ouex), ire
ytlHTblBaror pa3Mepa uapos. 3ro He HMeJIo oco6oro 3HaqeHH.s Anr o/lHHaKoBbr.\
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Vacmu I. Ocuoeu ilemodct

Plrc.  30.  fhocxocrs Bopouo-

r-(), rrocTpoeHHarI AJI'{ ucHTpoB

AByx uapoB pa3Hofo pa;lrlyca,

MOiKCT nepecCKaTb Uap, T. e.

MHorolpaHuurc Bopouoro NIo-

xc'r Bxojl,rl 'r 'b BHyTpb lxapa.

Plrc.31. llpocreiimar ronbrrxa yr{ecrb paArrycbr tuapoB: ruroc-

KOCrb npoBoAHTCq ilO Cepelr.rHe MexAy noBepxHo cTqM r.{ u apoB
(a). Oauaxo noryqaro[Iuecr MHororpa]rHnKrr He Aaror pa:6uc-

HHr rrpocTpaHcrBa, ocTaBirrrcT HerroKpbrTHe o6,racrn (6)

[rapoB, oAHaKo craHoB]rrcq cyuecTBeHHbIM D,ns, cllcreM pa3Hbrx lxapoB. B .racrHo-

cru, nrocKocrrr Bopouoro Moryr rpoHr{Karb BHyrpb rxapoB (p"c. 30). llonbrrKu

HCrrpaBHTb Aeno 
"npyvHyro" oKa3arHcb HeyAarrHbrMH. llpe4raraJrocb, HanptrMep,

rroAcnHTb rroronaM paccroqHHe Mexly noBepxHocTrruH ruapoB (pHc. 31, a) vnvpa3-

6urt orpe3oK, coeArlHrrorrlufr qeHTpbI, Ha qacrn, nponopuuoHaJrbrrbre orHorreHHro

DaAuycoB ruapoB 124-261. Taxuuu cnoco6aMlay[aercr, H36exarb nepeceqeHur rua-
poB c fpaHrMH MHororpaHHrrKoB. OAnaro oHr{ HMeror cyqecrseHHrril HeAocraroK.

floryuarouluecfl MHororpaHHr{KH He Aaror pa36HeHHr rpocrpaHcrBa. Ha puc. 31,6
rroKa3aHo, rrro Mex,qy Hurlru Moryr 6rrrr ulerru, T.e. cyqecrBylor o6racru, Tor{Krr

KOTOpbTX He [plrHaAJrexaT HrrKaKoMy MHoforpaHHHKy.

[pyroir cnoco6 pa6orsr c tuapaMu pa3Horo pauiyca - crpourb MHororpaH-

HHKH c rroNrourbro raK HtrbrBaeMbrx paAlrKilJrbHbrx nJrocKocrefi 127 ,28]. lloryqarc-

urHccr [pr{ 3ToM MHorofpaHHHKH He BXoArr BHyrpb rrrapoB H AarcT crporoe paz6u-

cHrrc rtpocrpaHcrBa. PaAuxarrHzur rrnocKocrb Anq rrapbr nporr3BoJrbHbrx rxapoB ecrb
|COI\ICTpHLIeCKOe I\,IeCTO TOqeK, IIN{eIOUIUX OAIIHaKOBbIe OTpe3KI{ KaCaTeJ]bHblX, fIpO-

BcAcHHbrx H3 AaHHofr ro.rxu rrpocrpaHcrBa K KaxroMy rr3 rrapoB (puc. 32). Herpya-
rro y6egl{Tbct, rrro paAuKaJrbHa.s finocKocrs AelicrsrrreJlbHo f,n.]rflcrcr nlrocKoclbro

H HHKortra He rrpoxoArrr qepe3 ruap (ecrur uapbr caMH He nepe cexarorcr). fitn ua-
xoxAcHut BepIxHH:.;, paduxa-Tbrtozo ,r.tHoeoepaHHuKa peruaerc.rr cHcreMa ypaaueHHri

r  t 1  r  r l  r  r 2

( . ,  - " ) -  * ( u ,  - r ' ) -  * ( = , - ' ) ' - R i  = t '  ( , =  l .  2 .  3 . 4 )  .

KOTOpafl CBOAHTCT K CHCTOMC JIIIH€UHbIX ypaBHeHvILl, KaK H ts Cnyqae C IIJIOCKOCTTIvIII

BopoHoro. Pac.Ier paAlIKiuIbHbIX MHororpaHHHKoB He npeAcraBnrer npo6nernrlr. [la
3TO|O rpe6yerct ToJIbKo cJIerKa H3MeHHTb anfopHTM nocTpoeHlrfl MHoforpaHHHKoB

Bopouoro.
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4. Cucmeua uapos pl3ttozo paduvca

Pnc. 32. PaAuxa,rsHaq rrocKocrb napbr rua-
poB ecTb feoNreTpHr{ecKoe MecTo ToqeK, AJrt
rcaxAofi l{3 Koropbrx orpe3Ku KacareJrbHbrx K
uapaM HMeror oAr{HaKoBy}o AnHHy: plr: plr.

Ha pHc. 33 norasaHo paAHK€LIIbHoe pa36preHne Ha rrJrocKocru, paccquraHHoe B
pa6ore 1291. fiaunax cucreMa A]rcKoB npeAcraBJr.rrer co6ofi cerreHue rpexlrepuoir
HeyrroprAoqeHHofi rrnorHofi yrraKoBKrr oArrHaKoBbrx ruapos. tr4ccneAoBaHlre rrJroc-
KHX ceqer.uit rns. noHr{MaHHs crpyKTypbr rpexMepHbrx cncreM flBrrfrercfl npeAMeroM
HayKH crepeonorHH [30, 31]. 3auerlrM, rrro paAHKaJrbHoe paslueyue o6raAaer 3Aecb
HHTepecHbrM MareMaruqecKHM cBoficrBoM: B rrJrocKocrrr ceqeHus rpexMepHoro pa-

AHKuuIbHoro pas6ueHlar, npou3Bonurofi cucreMbr rxapoB nonyqaercr onrrb )Ke pa-

AuKaqbHoe pa:6ueuue. Heroropble yroqHeHur K 3ToMy cnoncrny o6cyxgarorcr B

1291.*{eficrnnreJlbHo, HerpyAHo y6e4urrcr, r{To orpe3oK KacareJrbuoii or rorrKn K

AHcKy B rIJIocKocrIr ceqernfl flBrrflercf, oAHoBpeMeHHo orpe3KoM Kacarelrnoi.r or
Tor{Kr.{ Ao rofi xe c$epu B TpexMepHoM rrpocrpaHcrBe.

B Sn:r.rrce MeroA paAHKutrIbHbIX rrrocrcocrefi Hcnonb3yercr npu HCcrreAoBat:zrn
noKiLIIbHofr crpyxrypbl MoAeneii lrsoroKoMtloHeHTHbrx cnJraBoB H MoneKynrpHbrx
cLIcreM 132,331. [ns, paguKaJIbHbIX MHororpaHHHKoB Mo)KHo paccqHrbrBarb BCe re
xe TonoJlorHqecKHe H MeTpI,IqecKHe xapaKTepHcTpIKIr MHor-ofpaHHrrKoB, r{TO H Anrr

Pnc. 33. lnyl,repHar Hnnlocrpalrufl paAr,rKaJrbHoro pas6ueuun (cna. rexcr). PucyHox ur pa6orsr

L2el
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Vqcmu I. Ocuoeut uemoda

MHororpaHHHKoB BopoHoro. OAuaxo paAHKaJIbHbre MHororpaHHHKH He HMeror oco-
6oro Qu:uvecroro cMbICra. 3ro cKopee a6crparrHar MareMarr4trecKar KoHcrpyK-
r{us. llorroMy, tIMefl B BLIAy $urHvecrrre npunoxeHur Merola, urr o6paulaeMcr K
6oree ecrecrBeHHoMy H coAep)KarerrbHoMy o6o6uleHuro MHorolpaHHHKoB Bopono-
ro Ha S-o6nacru Boporroro.

4.2. OctroBHbre roHflTrrfl H orrpeAefleHuq

4.2. 1. S-noeepxHocmb (zunep6oroud) Boportozo

PacclaorpuM reoMerpnr{ecKoe Mecro roqeK Hr, pasuoyAaxeHHr,rx or rroBcpx-
uocrcii AByx uapoB paAlrycoB R, u Rr. B nro6orra ceqeHur4, npoxoA.rrqer\,r rrepe3 rrpr-
MYo, Ha Kolopofi nexar UeHrpbI [IapoB, 3TLI ToqKH o6pa:yror runep6ony, a UeHrpbr
ruapoB rBrr-rrrorcx ee QoxycaMH @uc. 34).

B cauolt AeJIe, [ycrb p ecrb rlpon3BonbHafl. ToqKa, nexaqa-q Ha otrr.rHaKoBoru
paccrotHHn oT rloBepxHocrefr [IapoB, T.e. psi:p1. BcnorraHHM, qro 6luNalinrue x
Heii ro.IxH rloBepxHocrefi J, H .l HaxoA.rrrct Ha rrpsl\{blx, coeAuHtlorlux rorlKy p c
ucHTpaMH rrrapoB. BunnrueM pa3Hocrb poi rt poj:

p o i  -  p o t  = ( o r ,  * R , ) -  ( w ,  * n , ,  ) =  R ,  -  R ,  .

T.e. oHa Hc 3aBHcHr or sst6opa roqKu p.Ho 3To ycrroB:ne flBrflercr oAHuM rr3 orrpeAe-
lesnfi ranep6onbl: pa3Hocrb paccro.aHr.rfi or nro6ofi ee roqKH 4o QorcycoB ecrb Bc-
nvl'vHa nocTo.gHHat.

B cnny aKcr{aJrbHofi cuutr,terpnr rrapbr rxapoB 3aKrroqaeru, rtro B TpexrvrepHoM
rrpocrpaHcrne H, rBJrrercr runep6olor{AoM BpauIeHHr. crporo roBopr, H,, ecrr

p

d
R2

Puc. 34.lbouerpuvecKoe Mecro roqeK, paBHoyAaneHHbrx or noBepxuocreii ruapoB, rBr-qcrcr rr.{-
rrep6onon4oM BpauIeHun. flnn nro6oli TorrKr.r p, fio ycJloBuro, pst:p.r2, orKyAa cneAye1, r{To pa3-
Hocrb po I 

- Poz paBHa R, - Rr, T. e. He 3aBHclrr or ror{KHp, r{To tB,rrrerct OAHHM r.t3 orrpelcJresuii
rnnep6orr,r.
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4. Cucme.ua uapo6 pa3Hozo paduyca

oAHa Hs .racrefi AByrronocrHoro runep6onor44a BpauIeHH.a. Bropat ero rlacrb rlony-
qaerc-fl rrpn H3MepeHrrH paccro.rrHrrfllne Ao 6ruxaimteit, a Ao Al{aMerpanbHo pacno-

Jro)KeHHofi roqxn Ha noBepxHocrrx uapoB. OAsaro Ant HaIxHX 3aAaq 3ro He [pe.q-

craBnrer trHrepeca. HafileuHyro S-uoBepxHocrr Bopouoro Oyaerta HHorAa Ha3bIBarI,

amepSoiroud Boportozo,rrnv zunep1o"ryoud npo(teccopa Bopouoeo, ecilv 3ro 3Byqnr

.rIJIt rIHTarc,'Ir 6oree npHBbIqHo.

Pc:rorntrpyeM HeKoropbre csoricrsa rl4rlcp6onoHAa Boponoro. Ilpexge Bccro

orMerHM, rrro AJrs nto6ofi napu uapoB runep6onou4 BopoHoro BcerAa cyuecrByer.

!n.a o4lrHaKoBbrx rxapoB oH npeBparqaerct, oqeBLIAHo, B rlJlocKocrb. H: ycronHr

rrocrpoeHHfl runep6onoHAa Boponoro pI 3JleMenrapHofi reoMerpHtr ItMeeIvI cncAyro-

ucc.
l. funepSonoud Boportozo Hanpas"ryeu ceoe;t lepruuHoti e cmopoult fie:,outezo

uqpa.
2. OmpesoK trpflMoit, coeduuntouluit 4eHmpu tuapoz, npoxodurn Ltep6 6eplLtu-

try zunep^onouda Bopouozo u co1nadaem c ocbto ezo spaLLleHufl.
3. trIs 6cex moqerc zunep6o-,touda Bopouozo e?o reputuHq ne)rcum He.ututltilalrb-

ttov paccmofintu om nosepxuocmeit utopos.
4. PaccmoflHLte om moqKu p Ha zunep1otctude Boporioeo do noBepntocn'teil

tuupor supacmaem,MoHontoHHo c yda,teuuev tmoii moqKLt om repwuuut zunepSo-

touda.
3auerHu, qro H3Mep.srb yAaJreHr,re roqKr.r p Ha rroBepxHocru rurlep6onou4a or

BepurrrHbr I uoxHo KaK BAonb rroBepxHocrH (no runep6ore), rarc H rro nprMofi, coe4n-
usronlefi BeprrruHy c Aassofi Tor{Kofi, TaK KaK Anr.rHbr orpe3Ka nprrtaoli r{ crrruBaeMo-
fo HM orpe3Ka runep6orbr u3MeH-flrorcr cuu6arso c yAaJreHuervr roqKup or BeprxuHbr.

4.2.2. S-xauan Boportozo. KonQu?ypaquu mpoeK wapos

S-xaHan Boponoro ecrb reoMerpnrrccKoe Mecro roqeK Cyp, paBHoyAancHlrbrx

ol rroBcpxHocrr{ rpofir<n uapoB i" j u k.l lycra;r cQepa, Kacaroruarcfl oltrroBpcNrcHHo
3lHX [rapoB, neperuerqaercs cBour\{ rIeHTpoM BAoJrb lrofi JtLrHHrt.Ilpcxee Bccro o]'-
MC TrrM C np aBeAnlrBo cTb rroJre3Horo Anr AanbHer"rnefo yTBep)KIe rrHr.

Ecnu eunep1onoudut Bopouozo H,i, H,p Hi*mpoiircu wapos i, j, k nepeceKarcm-
cfl, mo oHLt nepecenonmcn no oduoi nLtttLnt.

3ra rusHr, pa3yMeerc.fi, u fl,BJrfl,ercs ,S-xasaronr BopoHoro. foxasarcJrbcrBo
yrBep)KIelnilfl nonHocrbro aHanoruqHo paccMorpeHHoMy paHee 4n-a rpoilKn Torrcq-
r{brx rleHrpoB (cu. pa:aer' 2.1.1). Bo:bMeM rorrKy p Ha rrvHwrr lepeceqeHr{r AByx
KaKr{x-Jrrr6o ruuep6orolrAon AaHHo["{ rpolixn [rapoB, HarrpHMep, Hij v Hit.Tax xax
Mbr HMeer\.r Aeno c S-nonepxHocrgMlr BopoHoro, 'ro paccroflHr4fl or 3Tor-r rorrKu ro
6ruxariurrx rorreK rroBepxHocrefi,s,, ^l r{ s7, coorB€TcrByrouux rrrapoB yAoBJrerBopr-
IOT UeIIOqKC paBeHCTB: psi: psj, PSi:pSt. HO 3TO O3Haqaer, rrro pSL:pSo. CnegOea-
TeJIbHo, ToqKa p n:.lKlaT rla oAI,IHaKoBoM paccrorHr4v or rroBepxHocrefi mapon.f n k,
T.. npHHaAne)Kr{T TarKe rlrnep6oroulY Hi1r. flocxonbKy rorrKa p nto6ax Ha JrrHHrrrr
ilcpeceqewux Hru II;p, To 3aKnroqaeM, qro rr.r[ep6onoHg Il,praxxe ilpoxoAuT qepe3

BCIO 3Ty JIIHHTO.
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Vucma I. Ouned uemodct

OAuaxo, KaK orpaxeHo e QoprnrynupoBKe yrBepxAeHltt, He Ant xaxlori'rpori^

KH rxapoB S-xasal Bopouoro cyuecrByer. !,nr urapoB pa3HbIX paAnycoB Bo3Mo)KHbl

crrryaquH, KorAa rrc cyu{ecrByer nycroii c$cprr, oiIHoBpeMeIlHo KacaK)[Ieiic-q no-

Bcpxrrocrei.r rpex uapoB. (Als oAuHaKoBbIX mapoB raKoc HeBo3l\{ox(Ho.) I43 AoI{a-

3aHHoro yTBepxAeHHfl. KcTaTr{, cneAyeT, qTo ecJIH ABa rHlrep6onouea He nepeceKa-

Kl'r'cfl McN(/Iy co6oii, l'o Htt oAItH u3 HIlx He ilepeCeKaeTcfl H c TpeTbIIl't.

Pa:6epcricr noApo6ue ir c Bo3r\roxHbrMn xou$rrrypalrHtt\.tt l  rpoeK pa3Hbl { IUa'

pon. AHaJrH3 [oKa3brBacr, rlro Mo)Krro BbIAeJII,ITb lpu xapaKTepHbIX TI4[a xoHrfnry-

pauun. flepnuil rurr rpoeK MoxHo Ha3tsarb nxaHapHbutru. fxxraKux r<oH(rHrypaqllil

Mo)KHo rrocrponTb rrrrocKocrb, Kacalouytocs oAHoBpeMeHHo Bcex rpex uapoB. Ipy-

r.[rr\{H cJroBaMH. Taxyro xoHQrrrypalll4lo Mo)KHo rIoJIo]'I\Lrrb Ha nJIocKyro iloBepxIIocrb

Ifuo5as nnaHapHarr rpor"rKa Bcerga Hrueer ABe KacareJIbHbIX ll,'IocKocru (prrc. 35, a).

?1o ctrcAyel tr3 Tofo. qro rptr [rapa BCefAa cHMt{erpilt{Hbl o'rHocIITcJibHo csocu 4eu-

mpalbyoti tt l toc:rcocnlu, T.c. nJIocKocru, npoxoAtureii uepe: Irx qeIITpsI. S-xaua:r Bo-

poHoro rrnarrapHoli rpofixlr rJapoB Bcerl{a -}T(oAHT cBoHr'{I{ KoHuat\{t't e 6ccxoHerlHocrb

3ro roxe JIcrKo floHflTb, rIocKoJrbKV KacatelbHyto flnocKocrb I\{o)KHo ctIHTarb Kaca"

rersuofi cSepoli c rleHrpoM, yAaneHHbIIu s 6ecxoueqHoclb. f lpu6lltxaflcl ' , Kaca-

rcJrbHar cQepa yMcHbtuaer cnofr paAIIyc, flpoxoAur Me)I(Ay rrlapal\rl{, repeceKafl IIcH-
'rpanbHyro nJIocKocT[,, H CHoBa yX6AIIT s 6ecxoHeqHocTb. npeBpalllatcb B Xpyrylo

KacarcJrbllyro rlJlocKocrb (puc. 35, 6).

Bce rpor"rKr{ uapoB, Koropbre Herrb3fl IIo[o)KI{T[, Ha tIJIocKocrb rpells [Iapalull.

6ylcrnr Ha3brBarr, HentaHapubr.uu. Hs Hltx BIIAeJIIIM xon$ttrypallt{Ir. An-q Kolopblx

cyulccrBye'r S-xaHan BopoHoro (prrc. 36, a). B:'rux rcorrrfltrypaqt{)Tx t '"teHsulrir urap

Puc.35. l fur:rrocrpauur{ ruraHapHoii  rpoi iKu tuapoB. F,crtt t  rporixy uapoB NIoxHo "uo;toxHlb"

Ha rrJtocKocrs P,, To cyuecrByer eue oAHa nirocKocrb Pr, xacarcularctrirLrx lilapoB. I irtocxclc't'ltc

cHMMerpHH rBJrrercrl \eHmpa.tbHan n-TocKocmb Pr, fipoxoAtluaq qepe3 IIeHTpbt AaHHblx uapo8

(a). S-xauan BopoHoro rr,rauapuoli rpor"rKr{ uapoB yxoAr{ r cBouNIU KoHua\I}{ Ha 6ecxoueqHoc'tt (6 ).
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4. Cucme.tta tuapos pasHoeo padu1,gr.1

"c[ptTaH" 
tuex'4y AByM.s 6olrruvuu. Cpasy oTMeTr.rM, r{ro y raxoli rpofixu uapoB

KaHaJI BopoHoro BcerAa 3aMKHyr. Ecru 6rr oH He 3aMbrK arrcfl,)a yxoAr.rn 6sr ceoHrarr
KOHIIaMI{ e 6ecxoHeqHocrb' To 3To o3Haqano 6rr Harur.rae KacareJrbHor-r cSeprr 6cc-
KoHctlHoro paAl'ryca, T'e' [naHapHocrb IaHHofi rpofirclr. HaxoHeu, Bo3MoxHbr rpoii-
KpI uapoBj, He HMeloutue S-xaHaJIa BopoHoro eoo6ue (puc. 36, d).3ro cnyvu.r.",
Kolllla 6olrruop"t txap 3aKpblBaer Apyr or Apyra rIBa r\,rerrbrrrHx uapa. B :rou cryqac
cQcpa He Moxer Kacarbcfl rpex uapoB oAHoBpeMeHHo.

flogvepxHeM, qro KaHiuI BopoHoro Moxer 6urr tu6o6ecxoHe.rHbrM, rrr6o:arr-
KHyrbrrv{, Ho HrrKorAa Ha 6rrsaer c "o6py6reHHbrMH" 

KOHTIaMH. 3ro cneAyer rrs o6_Irrero MareMarHr{ecKoro Qaxra, qro orKpblTble (6e:rparruvurre) MHoxccrBa, KosNrrrqBJ]ttorct tloBepxHocru BopoHofo, He Moryr IIMerb B r]epecerrcHrrrr :arprrroc (c
rpaHHIIaNIu) ltuoxecrBo' lloorotry 6ecxoneqHbre H 3aMKHyrbre JrHHrrH HcqepnbrBa-
ror BceBo3t\roxHlre S'-xagalrt BopoHoro.

Kporvre paccMorpeHHbrx rrrrroB xonszrypawtfiTeoper'qecKH cyxrccrByror, pa-
3yMcerct, ''poN{e)Kyro{IHble' tBJI-gtouHecfl[epexoAHbrr\.{H l\{e)K.qy yKa3aHHr,rMrr rrrra-
vrr. HanpHl\,Iep, TpIr urapa, BritrcaHHbre B rIprnHHAp Hnvr BKoHyc, rrMcror 6ecqrrclcu_
Hoc KoJIHT{ecrBo KacarerlbHblx nJlocxocrefi. Mrt ue 6yaerrr HX paccMarpgBarb ,,6o3ro BbIpo)KreHHbIe cilwar. MuoxecrBo raKHX xoH$uryp auuit.Cr" r*roxecrBo r\repbr
I{yllb. HH.IroxHbre cMeuleHVflrIeHTpoB, unlBapHarlHHpaAHycoB, HeMeAJreHHo cHH_Myr BbIpo)KreHIIe' Mst cqllTaeM HaIxH cucreMbr rxapoB HeBr,rpo)KreHHbrMH. flor-rrepKHeM' qro BbIpo)KIeHHe B cHcreMe lxapoB HMeer ABe He3aBHcHMbrc [pHr{HHbr.
Bo-nepnux' 3To cneqlrsuqecKoe pac[ono)KeH'e rIeHTpoB rrrapoB, Bo-BTopbrx, - cilc-IIHanbHbIfi nol6op paAnycoB. Hanpuuep, rleHTpbr r{erbrpex mapoB, pacnoJroxcH-
HbIX B BepIxHHax rlpaBHrlbHoro KBaApaTa, [peAcraBJrr]or Br,rpo)KleHHyro xou6zrv-
paIIHro' o4Haxo, eCJIH paAuycbl lxapoB piunnqHbr, ro roHQ uryparr'flruapoB rra 3TrrxIreHrpax 6yre, HeBbrpo)KrenHofi. 3ror MoMeHr cneAyer uMerb B BHAy npH pa3pa_
6o'rxe rporpaMM pacqera,S-nocrpo enuft .

Plrc' 36' lpexn'repHa'fi I'iJultocrpauusHerrnaHapHbrx TpoeK rxapoB. lnl Hrzx He cyurecr.Byc.r rr,roc-Koc'rH' rcacarouefrct oAHoBpeMeHHo Bcex rpex uapoB. s-rauar BopoHoro HelnaHapHoii rpoiixu[IapoB fl'Bnnercs':altxHyrofi tuuueft (a)' Bosuo)KHbI crrryar{HH, Korya s-xaHara Bopouoro He cy-ureclaye'r'(6). -

N
1

N
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Ornernlr, qro rrnaHapHbre rcon$Hryparlnr.r 3aMerHo 6o-rrec Beporrrlbr. rrcru Hc-

rrrraHapHbrc. OAuaxo He[JraHapHbre xoHQ urypa\wr HeJIb3t crllrralb yHHKanbHbI MH rr

paccMarpuBarb KaK Bbrpo)KAeHHe. He6omurHe cMelrleHu.s urapoB v Bapvaulru paArr-

ycoB cKopee Bcefo He rrpHBeAyT K H3r\{eHeHrrro rnna raxofi xoHQHrypauLIH. flo:rolay

ux HeJrb3r HrHopupoBarb npn HccneAoBaHuH cucrelmr {B}.

4. 2. 3. Ceoil cmsa S-KaH(utoB B oportozo

Orlrcruu BaxHbIe D\nfl, :aac csoficrsa S-xauara Boponoro.

l. S-rcaHatt Bopouoeo cLtivotempuqeH omHocumerbHo qurnpo.rywrci tLrocKoctntt.

3ro senocpeAcrBeHHo cneAyer H3 cuMMerpnu rpofrrcH rxapoB orHocnrcirbHo

ucHTpaJrbuoli uocKo crn.

2. S-xauat Bopottozo ecezda nepeceKaem LleHntpa;tbtq)ro n.rocKoctnb, tlpuqe)t

nod npn"trbt,M yznoil.

@axr nepeceqcHHfl nprMo c.rreAyer H3 nepBoro cBoI"IcrBa. Ecnu 6u ncpeceuc-

Hnc 6rrno He rroA rrp.rrMbrNr yrnorvr, To KaHaJI IIN{eJI 6rt Hgrou rrpl{ nepexo.qe qcpc3

ucHTpaJrbHyn [nocKocrb (onxrr )Ke H3-3a cuMMerpuI,r). Ho oH He Mo)r(er Hrv{erb yr-

non (pa:pbrBoB B rrepBbrx npou3BoAuux), raK KaK S-xasaul Bopouoro rBJuelcfl, tv-

Huefi Broporo rroptAKa .- [epecer{eHueM AByx runep6olouAoB.

3. S-xauait Bopouozo .nlJrflemcn oduocensuofi ntutueii.

[auHoe csofrcrso He rB,rr{ercfl TpHBHaJIbHbIM, IIocKorrbKy noBepxHocrH BTo-

poro rroprAKa n o6urelr cnyqae Moryr nepeceKarbct rro HeoAHocBg:Hoii ruuun. Ta-

r(oc no3r{o)KHo H trrrfl, ruuep6oroHAoB. Hanpuuep, Ho puc.37 "octprui" runep6ono-

HA ABaxtrbr rrporbrKaer rroBepxHocrb 6onee uupoKoro, B pe3ynbrare rurrtfl rrcpccc-
.l.crrrtfl cocronT H3 AByx orAeJIbHbIX yqacrKoe. E,cru x(e Her cKBo3Horo nporbrKaHlafl)

To JrrrHHr nepeceqcHHx 6yAer oAHa - 3aMKHyrafl HJIu He3aMKHyrar. 3ror $axr Mo)r\-

Ho rrpcACTaBrrrb cc6e, o[epnpyr, HanpnMep, c KoHycaMH, KoropblMn Mo)KHo annpoK-

crrMupoBarb HaIrIr.r rlrnep6o.rrorrAbl Arg :rofi uenn. B .Iacruocrrl, cKBo3Horo nporbr-

Puc. 37. I,L'r,rrocrpaqn.q nepeceqeHnt

AByx ln[ep6olongon rto HeoAHocBr3-
Hofi rlruuu. B :rou cnyqae ocr.r rr.r[ep-
6orol.rros HanpaBneHbr B pa3Hbre cro-
po[{br.
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4. Cucmettq wqpos pct3Hozo podttl,go

KaHHfl ne 6yaer, ecJIIr BeptuuHbt o6oux runep6olouAoB Ha[paBHTb B oArry roqKy BHc
runep6oloHAoB (perc. 38). 3ro BnoJIHe or{eBuAHoe rracrHoe rpe6onaHge flBnflercfl
AOCTaTOqHbIM yCIIOBHeN{ Anfl OAHOCBT3HOCT'H ITI1IHH]/. rrepeceqeH:.i 'f l, Lr MbI HCrronb3y-
eM ero Anr AoKa3areJrbcrBa cBoficrsa 3.

loxa:areJlbcrBo, Koropoe uu cefiqac [poBeAelr, 6asHpyercr Ha roM, rrro Ant
rpofrxu uapoB pa3Horo parLrycaBcerAa cyqecrByer rrapa runep6onogAoB BopoHo-
I-o. opH eHTHpoBaHHbIX H a o6rUyro BHetuHIoIo rorrKy. [efi crnnrerrbrro, lpoHyMepyc rlr
HaIUH lxapbl B nop'IAKe yMeHbIxeHHfl paAHycoB] Rr ) R2 > R, . Cxeuarr{qHo Moxr{o
nro6parr'rrb HatIIH IUapbI H HarIpaBIreHHfl Bep[rHH runep6olo1;1a KaK r]oKa3aHo r{a
pHc. 39. f locuorpuM Ha runep6olor{Abr HnH Hrr. Onu HMeror o6uufi Soxyc -
qeHTp caNloro 6olruroro luapa c HoMepou 1, rexaulufr BHe 3THX runep6ologAoB.
flo nepnoNry cnoficrBy rllnep6o:ror.r4on Bopouoro HMeHHo Ha 6o,rruruli lrap HanpaB-
neHbr HX Bepruuuu (crr. pa3/Ic[ 4.2.1). Tarurrr,r o6pa:ou, yKa3aHHbre rHnep6onouAbr
opHeHTIIpoBaHbI Ha o6rqyro BHe[rHroIo rotlKy, a no3ToMy, r{aK o6cyxaaJrocb, Aonx-
rrbr repeceKarbcq no oAHocsrsHofr Jrprlg.nrr. Tor Sam, qro xpyrne napbr rHnep6olou_
AoB' HanpHMep, Hn u Hy, rrM)ror "o[acHlte" 

uanpaBJIeHHt BepIrrHH, y)Ke He HMee.r
3HatIeHH.fI, TaK KaK TperHfr runep6onouA Aon)KeH nepeceqbcr 11o rofi xe luHuu (cu.
4 .2 .2 . ) .

Haxoueq, cSoprraynupyel\{ H AoKaxeu cnoficrno S-xasara BopoHoro, Koropoc
rrpHl'oAHTcfl Anfl HaxoxAeHHr y3KHX fopn B yrraKoBKe rxapoB.

4. Paduvc S-rcauana Bopouozo uMeem sKcmpettctxbHoe 3ueqeHue 6 moqKe nepe-
ceqeHln c 4eHmponauoil nnocKocmbrc.

HauousHM, qro paAuycoM KaHzuIa B TorrKcp rubr Ha3brBaeM paccrorHye or AaH-
Holi ro'{rH KaHaJIa Ao rloBepxuocrefi urapoB, orrpeAensrcruux 3Tor KaHaJr. lrr nna-
HapHoI"I rpofircu uapoB HMeerct roJIbKo oAHa roqKa lepeceqeHr{r KaHaJ]a c qeHT-
palrHoli nnocKocrsro. fIpH 3ToM, oqeBuAHo , peLtrzr3yercr Mr{Hr4MaJrbHoe 3HaqeHHe
paAUyCa KaHuUIa, T.e. y3Koe ropl.Io Me)K/Iy mapal\{H paCnOnO;,KeHO HIIIeHHO Ha UcrrT-
pzulsuoii rro cKo crn. 3alffi Hyrrrfi KaHaJr B opoHoro [epe c eKaer rre HrpaJ] bHyro rur o c _
Kocrb B AByx ror{Kax. B oeHoli peann3yercr MHHHMrurbHoe, a n lpyro fi - ruaKc}r-
ManbHoe 3HaqeHHe pa!.v>lca AaHHoro KaHana.

CupanegnHBocrb cKa3aHHoro MoxHo rroHrrb H3 prrc. 40. FlarroMg7r\,r, r{To rrc-
Soli xauan BopoHo 3To JIHHHT Ha rl{,,ep6onor.r4e, c'Mr\{erprrqHarorHocr{TcJrb-
Ho lreHTpalssofi nnocKocru rpofixu uapoB. lnr ne:aMKHyroro KaHarra rorrKa cro

Pnc.39. K Aorca:arenbcrBy yrBep)KAeHus 3. Cxelra_
rr.rrrHo n:o6paNeHbr HarrpaBneHur Beprurtrr runep6o-
JroHAoB Bopouoro 4nx xoH$lrryparruu Tpex uapoB
pa3Horo pa3Mepa. fH nep6o;to vr!,sr H, v H' HarrpaB-
ireHbr Ha r{eHTp rxapa 1, xoropsrfr rBJrrerc, ux o6quu
doxvcornr.
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Puc. 40, Pacnoroxesue,S-xauaron Bopo-

Horo Ha runep6orouge Boponoro. S-xa-

ual Boponoro u.IMMerpuqeH orHocrITeJIb-

Ho ueHTparrsoli nrocKocru. !m ue:alt-

KHyTO|O KaHaJIa TOrrKa nepeceqeHltt efo c

nJrocKocrbro (rourca b) xnnrercn 6tuxait-

ureii x BeprxuHe runep6onouga (a). lnn
3aMKHyrOrO KaHaJra HMeerc-s ABe rorIKu IIe-
peceqeHr.rr. Toqxa b, r.tnercs 6tuxafi-
ureii x BeprxuHe runep6o,roHra, a roqKa

b,, - cauofr y4a,reuuoii (6).

rcpeceqeH:afl. c ueHTpanbsofi uocKocrbro BcerAa 6yae'r cauoii 6nr,rsxofi K BcptunHe

rurrep6onovg.a (crra. plrc. 40, a).llo-4pyroMy oH Irpocro He Mo)Ker pacnorlararbct Ha

runep6onouAe, TaK KaK ero KoHycbI Aon)I(Httyitru n 6ecrcoueqHocrb. [nx :arraxHyro-

fo KaHaJra efo roqKll flepeceqe}{H,fl. c rrJlocKocrbro flBJl.fircTc.sj' cooTBeTcTBeHHo, ca-

rr,rofi 6nusxoii H cauofi AanrHefi TorrKaMH KaHana orHoclrreJlbHo BepIxIIHbl (uta. prc.

40,6).3ro cneAyer H3 Toro, rrro Jrr,rHn.rr [epecetlennflrunep6onol{AoB o6s:aua 6urt
"nbrnyxroii" (rar rrpnMepHo rroKa3aHo Ha pucynxe). Ona He Mo)Ker HMerb BI4A raH-

TeJrH HnH CepAer{Ka, Koropbre rrpeAcraBJr-sror co6ofi IrHHrlv 6o;lee BblcoKofo rloptil-

Ka, qeM nropofi. HaxoHeu, uz cyoi',tcrB runep6onon.qon Bopouoro MbI 3HaeM, rITo

qeM Aanbrue ror{Ka or BeprxuHbr rr.r[ep6onou4a, TeM Aanblue oHa or noBepxHocrell

rrrapoB, T.e. TeM 6onrure paAuyc KaHaJIa Ars srofi Tor{KI{.

4. 2.4. Llumepcmuqu&nbltafl cfuepa. Koufiuzypaquu qemnepoK tuupos

3ar-rueucr rerrepb rierBepKaMu rxapos. flocxoJrbK,v ilycrar cQcpa l\,Ioxcr HIucrb

TOJTbKO OAHy TOrrKy KacaHr{fl C UapoM, TO qeTblpe lllapa B TpexMepHoM IIpocTpaH-

crnc Quxcnpyror nycryro cSepy. feolrerpuqecKoe Mecro ror{eK, paBHoyAaJIcHHbIX

or rroBepxuocrefi qerr,rpex uapoB, npeAcraBJlter co6ofi MaretvtarurrecKylo rorrKy -

S-y:cl Bopouoro. OAsaro 3Aecb rrMeerc.a [pI{HIIHTI[aJIbHoe orJll{que or cnyqafl op.Ir-

HaKoBbrx uapoB. [nx ruapoB pul3noro paAnyca HX Mo)Ker 6r,irr oAHa, ABe I{nIj HH

oAHoil. [pyrurr,ru cJroBaMH, qerBepKa rxapoB n o6ulerra cn]qae l\,to)Ker HN{crb oA}Iy

Hnrr ABe uHTepcrrruuanbHbre csepsl HJILI He pll\,ferb raKofi cQepu eoo6ue.

leyr"repuyIo nnJrrocrpaqr4ro cKa3aHHoro cM. Ha puc. 41 . 3arraerHM, rlro ApyrHX
curyauuir ue 6rrnaer. tlereepKa irrapoB He Mo)Ker HMerb 6orrrue AByx HIrrepcrHI-lH-

aJrbHbrx cQep. llpnnecru rrpocrbre reoMerpuqecKue AoBoAbI B rlonb3y AaHI{oro r!un-

ra 3arpyAHHTeJrr,Ho. OAnar<o cyuecrByer aHzLrrHTHrrecKoe peueHrle arofi npo6rernrsr.

B pa:4ele 6 npn H3JroxeHHH aJrroprrrMa rrocrpoeHn.s S-cerxu BopoHoro BbInHcaHbr

Qoplaynu Anr Haxo)KAeHHr KoopArrHar ueHrpoB H pal.vrycoB raKr{x cQep. Auanus

Soprtayn noKa3brBae! qro B 3aBr{cuMocru or xoH$urypalrul{ uapoB Moxer 6rrrr oAHo,

ABa UJrH HH OAHO|O Aet"tCTBUTeJrbHOfO perueHHr C ITOJIOXHTeJIbHbIM 3HatIeHHeM pa-
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