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Puc.4l. Mexgy rpeMt KpyraMH Ha rlJlocKocrlr (uerupbMr rraparvru B npocrpaHcrne) rroxng
Buxcarb: d - oAHy, 6 - gne, 6 - HLrogHofr c$eptr.

AIIyca rlcKoMofi c Qeprr. (BrrpoNgeHHble c ily-qav, KorAa HMeerc.s 6e c.{ucreHHoc r\{ H o-
)KecrBo rlycrblx KacaTeJIbHbIX coep, HarIpHMep, qerbrpe oAHHaKoBbrx lxapa B yrnax
ilpaBLInbHOrO KBaApaTa IInH IIIapbI, BIIHCaHHrIe B KOHyC, MbI He paccMaTpunaelr.)

Verurpe npoH3BonbHbIX tuapa (o6o:uaunM HX HoMepaMH 1,2,3 u 4) HMcror
Iuecrb rnnep6olol,IAoB BopoHoroi Hp, Hg, H14, Hy,, H24, Hyv rrerbrpe S-rcasala
Bopouoro'. Cp3, Crro, Crro, Crro.Cregyroulee yrBep)KreHlre En.a ,S-xaHanoB Bopo-
HOfO CrrpaBeAirlrBo B ooulerra cnyqae.

Ecnu dea rcqrcux-nu6o S-rcaHana Bopouozo vemsepKu tuctpor nepeceKarctncn (l
moqKe p, mo ocmqJxbHbte KaHaJtw emoil qemrepKu moKJrce nepeceKqtotncfl e emoil
tnoqKe.

Ha nepnufi s:rr.sA, 3To Mo)Ker [oKa3arbc.s HeoqeBHAHbrM H Aa)Ke crpaHr{brM.
OAHaxo 3To JIerKo AoKa3arr (crr,r. 2.I.1). B cauou AeJre, ecJru, HanpuMep, Karrzurbl
Cr'artt Clra [epeceKaIOTC.[ B TOTIK€ P,TO Ant pacCrOsuuit OT 3TOfi Tor{KIr Ao rroBcpx-
Hocrefi rxapoB MoxHo Harrprcarb'. pl : p2: p3 v pl : p2: p4. Hs :rtrx qeroqeK pa-
BCHCTB C OTTeBHAHOCTbTO CneAyer pl : p3 : p4 er p2: p3 : p4, uro H AoKa3brBacr
y'rBep)KIeHHe.

Herpunna:nnsti.r MoMeHT 3Aecb cBr3aH c tlrrcJroM Tor{eK ilepeceqeHur. laHHoc
yrBep)KIeHI{e HHqero He roBopur o6 3ToM, oAHaKo, KaK TonbKo rtro o6cyxgaJrocb,
IIX l\,roxer 6rrm ABe HJIrr He 6urs coBceM. 3auerul,r, rrro r{erBepKa uapoB He HMccr
l{HrepcrrlUuaJlbHofi cQepu, ecJIH KaKar-Jrrr6o rpofixa napoB He HMccr S-xanala
Bopouoro, Apyra-s crTyarr4fl- Bce S-xauaru cyuecrByror, Ho Hc rrepeceKarorcr.

4.3. ̂ S-o6Jracrb Bopouoro

to cux nop MbI paccMarpvBaJrrorAeJrbHbre xoH$nryparluu H3 rpex H qerbrpcx
uapoB. BepHer'lcr BHoBb K cncreMe ruapoB {B}.8 pa3Aene 3.1 lrlr onpeAenglu.!-
o6lacrr Boponoro - o6nacrb npocrpaHcrBa, Bce rorrKtr xoropoii 6llrxe K rroBcpx-
IIocrH AaHHoro lxapa, r{eM K [oBepxHocrH nlo6oro Apyroro uapa cncreMbr. HuorAa,
B orcyrcrBHe HeAopa3yMeHHfi, urr 6y1erta Ha3brBarb ee rpocro o6lacrr BopoHoro.
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Vacmu I. Ocuoad .ue.moda
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I 'nc.42.  1[n l l repHa.q HJr, ' r roal 'paunr. t -o6laclu Bopouoro tuapa r .  " l l roSan cc lo,rha. i le;Kr l ' r  o, r i r / (c  i \

i loBepxHocrrr  l l lapa l ,  t {sN K noBepxi{oc ' r t {M ApyrHX uapoB.

TcopcrrruecKa S-o6nacrn l3oponoro clporrrcr B noruoli aHarronrrr c r\rnor o-

rpaHHrrKornr Boponoro. [eficrBHTeJrbHo, frocrpor{r\{ s-nonepxHocrrr Boponoro IJrrr
Bcex rlap uapoB, BKJrK)qaroulux AanHufi ruap. Kaxras raKat noBepxHoclb Aenu]
rrpocrpaHcrBo Ha ABa rroJry[pocrpaHcrBa. Bce ror{Kn oAHoro H3 HI{x pacrronoxcHbr

6nHxc K rroBepxHocrn Ha[rero rrrapa:, a roqKu BToporo nonyilpocrpaHclBa - K rro.-

BepxHocru Apyroro tuapa cl{creMbl. l lepecerieHlle Bcex nonynpocrpa}{clB, corep-

)Kaulrrx Harrl ruap, Aaer, orreBu/IHo, rrcKoruyro o6racrr. Taxlru o6pa:olr, S-o6nacrr,

Bopouoro [peAcTaBr.fler lr: cc6l rerro, orpaHlrqeHrroe KycKar\{r.r runep6o,rorrAoB

Boponoro, T.c. r'paHu ee yxe He[rrocKue H caMa oHa y)Ke Fre rBJr.rrcrcr, ts o6urertr

crryqae, BbrnyKnor'r QHrypoii. Ha pnc. 42 npHBeAeH rlpnluep AByrvrepHoir S-o6lacrrr

BopoHoro.

OruerHrr Anr, rcHocru, qro, Hruefl Acno c S-o6nacrrro BopoHol-o, rr,rrr $axrrr-
rrccKrr pa6oraelr rolrbKo c rofi rlacrbto npocrpaHcrBa, Koropar HaxoAnlcr Brre uapa.

3ro ccrccrBeHHo H He Br,r3brBael HeAopa3yueunfi. Bonpoc, oAHaKo. ocraercr B Tor\{.

cneAyer Jrr{ orHocnTb BHyrpeHHr{e rorrr(u tuapa x S-oSracru Boponoro? 'Il,pvrururu
clroBaMrr, flBJlrrercs nlr S-o6Jracrb "o6oro.{xofi" noxpyr tuapa HJIH 9ro ue-urusrri l,'rc-
rucrn [pocrpaHc'rBa, 3aKJltoqarorqufi e ce6e cnofi ruap? B cnyuae r\{HororpaH}trrKa
Boporroro cHcrellrbr roqer{Hblx IIeHTpon raroli Borrpoc He rroAHlrN{aercr, xor't raNt ra
xe npo6ncNra: flBr.qercr JrH MHororpaHHuK Boponoro crrJroruHbrl{ rrJrrr v ricro orcyr-
crBycr rreHTpanbHafl ToqKa? YlobHo cqHTarb, H Bce 3To rrpr.rHlrN{a}ot rrro r\rHor-o-
r-paHHHK Boporroro - 3To rlerrurrri sJreMeHT npocrpaHcrBa. To xe car\{oe rru Svgetr
rrpeArronararb rr ,r,uq s-o6racreri Bopont-rro. BKirroqa-rr B rrlrx car\r uap.

4.3.1. Tunu S-o6nacmeil Boportozo

^S-o6lacrn Boponoro He[pepbrBHo [epexoA-flT B MHorofpaHHrrr(rr Bopouoro, rto-
crpoeHHbre Arrr rleHrpoB JTIdX rxapoB [pH ypaBHHBaHHW paAHycoB ruapoB HJrH rrprl
yBennqeHLrv paccroflHrlfl. MexAy ruapaMu. Ecru paAuycbr rxapoB pa3nHqalorcr Hc-
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4. Cucme,va wapo6 pa3Hozo paduyca

cHJIbHo (n npe4exax oAHoro rloprAxa), ro S-o6racrn 6rusxu K MHororpaHHHKaM
Boponoro. PasrH.{He JII{Iub B ToM, tITo fpaHu S-o6nacrefr cJrcrKa BbrrryKnbre (Hnu
BoruIyrble), a pe6pa HcKpI,IBneurr. llpu 3ToM HeKoropbre reoMerpHqccKHe coceAu,
onpeAeneHHble rlo MHororpaHHLIKau BopoHoro r{ no S-o6racrqM, Moryr pa3rurrarbcr.

OAnaxo s o6ueN{ cJlyqae, KorAa lrrapbr pinnnr{arcTctr cyqecrBeHHo H pacrrono-
)KcHbI oco6rtu cnoco6oiu, Bo3Mo)KHbr HoBbre, BecbMa HHTepecHue S-o6n acrr Bopo-
Hol'o. Paccrr,lorpHM ocHoBHbIe rl{rlbt S-o6nacrefi, Heno3Nlo)KHbre AJu MHororpaHHH-
KOB.

/ leyzpaur sroo6racrbrlpocrpaHcrBa,ofpaHr,rqeHHa.flAByMrrurnep6oro-
HAatvtH Bopouoro. Taxas .S-o6nacrb [onyqaercr Arrr MzllleHbKoro tuapa pac[ono-
)KeHHoro B y3KoI"I luenl4 Me)KAy AByMs 6orsuruur4 uapaMH (pHc. 43 cresa). B :rorvr
cnyqae ualstti tuap AenHT npocrpaHcrBo roJrbKo c AByMr coceArMu. Pe6po ABi-
rpaHHHKa {BJltercfl 3aMKHyrbIM KaHaJrorra BopoHoro AaHnoil rpofixu uapoB, Koro-
prril ue rcpeceKaerc.r c pe6parran ApyrHX S-o6nacreii raHHofi cHcreuu. fpauu ABy-
fpaHHr{Ka rBnrrorcr Ho.rrbyfonbHbrMu, T.e. He HMe}or Bepur.rH (y:lon). lnyrpauH
3ro rrpo c reitutas S-o6nacrr Bopouoro.

Tpexzpau o6lacrl trpocrpaHcrBa, olpaHuqeHHaflTpeMr rHnep6onoHAa-
uu. On nonyqaercq, KorAa MzuIeHbKHfi ruap paclono)KeH B npocrpaHcrBe Mexly
rpeM.a 6olrurultn (crnr. puc.43, cupaaa). 3ra o6nacrb r{Meer ABe BeprxnHbr H rpu
pe6pa, ux coeAHHtIotuHX. Kaxtraq rpaHb npeAcraBnrer Hs ce6s AByxyronbHHK.

YrcasaHHrre Qurypbl He IrMeIor aHaJroroB r,nfl cucreMbr rorrex. llpu rrJrocKHX
rpaHtx upocrefiurat rpexMepHa-s $urypa, KaK r.r3BecrHo, Hatrr.rHaercq c qerbrpex-

rpaHHuKa (rerpasgpa). B o6ulerr.r cnyqae S-o6racrr Bopouoro, KaK u o6rr.rHtril uso-
rofpatlHurc Bopouoro, Moxer HMerb MHoro rpaneri. OAsaro B or.rrurtHe or MHoro-
fpaHHr4KoB oHH MOfyT COAepXaTb HOJrb- H AByXyfOJrbHbre fpaHH.

Pnc. 43. [Ipuuep npocreiiurr.rx
xoHQurypauHfi urapoB, rrMelo-
utnx S-o6Jracrb Bopouoro, ne
c soricrecHHy ro N{ HororpaHHtrr(y :
l l tsyxfpaHHr{K - cJreBa, Tpex-
lpaHHrrK - - -  cnpaBa.  I lepnsni
H M C C T  H O J r b y f O n b H b I e  f p a H H ,

nropofr AByxyronbHure. lloxa-
3aHbr raK)Ke AHarpaMurr LLIIere-
r r  yKa3aHHlrx  o6 lacre i i  (cu.
rexcr). S-o6racru Bopouoro no-
crpoeHbr Alx 6eroro uapa.
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Vacmu I. Ocuoeu .uemoda

Puc. 44. KouQuryparluu uapoB, AeMoHcrpr{pyrcil{fie 6o,ree cJrorr(Hbre S-o6naclu Bopouoro. C:re-
ea: 6erstii lt uepustii trlapuKr{ pa3Horo pa3Mepa n y:xoi ulenu r\{exAy AByN{r 6o,rrruuuu tuapaN{H.
Cltpana: Te )Ke ruapuKtr MexAy rpoffxoii 6orr,urux uapoB. Bnury rroKa3aHbr AuarpaMrusr Ulrerc,rq
S-o6nac'reii BopoHoro, rocrpoeHHbrx 4rr 6eloro uapuKa.

4.3. 2. Csoitcmes S-odnacmeii Bopouozo

S-o6nacrn Bopouoro o6naAaror cneAyloulrrNm BaxHbrMH csoficrsaMg, rrro Ao-
rroJr H r,rreJrb H o p oAH Lr't ux c MHororpaHHr4KaMn B op ou oro.

l. S-o1nacmu BopoHozo LleruKo-Lt reJtum no oduy cmopoHy om nolepxHoctnLr
no1oil csoeil zpqHu.

3ro cleAyer H3 nocrpoeHnq,S-o6nacrn BopoHoro. OHa ssrqercr [epeceqeHu-
eM nony[pocTpaHcTB, Ka)KAoe rI3 KOTOpbTX rlenr{KoM JrexHT no oIHy cTopoHy or
ceoeri S-nonepxHocru BopoHoro.

2. S-o6tacma BopoHozo trsoaopQua cQepe.

/{cfr crnureJlbHo, Kaxry}o rotlKy ruuep6on ovlLa Mo)KHo coeAuHrrrb orpe3Kor\{
rrpxrr,lofi c ;rrc6rtlt ero Sorycorrr. IdeHrp rxapa, BoKpyr Koroporo rocrpoeHa ,5-o6-
Jlac'rb Bopouoro, rBJlf,ercr o6ululr $oxycorrr Bcex rr{nep6onouAoB, ofpaHHqtrBaro-
UIHX AaHHyIo o6lacrr. lloerorr.ry:no6as roqKa ee noBepxHocru oAHo3HaqHo cB.[3br-
Baerct orpc3Kolvl npxuoli c IIeHTpoIvI Iuapa. Toqxn lepeceqeHHr 3THX orpe3KoB c
[oBepxHocrbro Ixapa Moryr cJIy)KHTb "oro6paxeHurMu" ToqeK noBepxHocrH 5-o6-
Jracrn ua cQepy.

H: :roro csoiicrea cneAye! qro S-o6racrr BopoHoro Moxer 6urr oro6paxe-
Ha rapl(e H Ha rlnocKocrb, T.e. ee NroxHo rIpeAcraBHTb, KaK tr o6rl.rHttri rrluororpaH-
unr< BopoHoro, c noNlotqblo flnaHapHoro rya$a - g,narpaMMbr Lllreren.s .Hapuc. 43,

Plrc. 45. lnarparrarraa LIJ,r erels, HnJr rocrptrpyrouar HeKoropyro re-
opeTHqecKn BfrorHe AonycTrcr\rylo Tononorurc s-o6:racru Bopo-
HOrO B Cr{CTeMe UapOB pa3Hofo pa3Mepa.
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4. Cucmeva Mapo6 pavrc?o padttvca

a raK)Ke Ha pnc. 44 *rpuc.45 uzo6paxeHbr AuafpaMMst [heren.s S-o6,racrer"I Bopo-

rrofo, Hc ceoficrBeHHblx An.a MHorolpaHHuKoB.

4.4. S-pardneuue Bopouoro

PaccrvrorpuM Tenepb coBoKynHocrb Bcex S-o6;racrcfi BopoHoro cllcrclmr {B}.
BaNrrcr"rtrtrtvr pc3yJrbraroM 3Aecb rrBJlflercfl To, r{To oHu He HaJlafarorct rpyr Ha rxpy-
la r{ Mc)KAy Hr{rv{r{ Her rrleJreri, r.e. o6pa:yror pa:6r.rcuue rlpocrpaHcrBa. Teope rrra 1 o
pa36rrcHHrr Booosoro, AoKa3aHHafl. paHee. o6o6rqaerct Ha cucrelvlbl rrc6ux uapots.

Ha:oseNr ec ffi€op€Noti o6 S-pas1uerruu BopoHo?o.

TEOPEM A 5. S-oStrcrcn'tLt Bopouozo cLtct/t€,rtbt utapos {B,l ue exodnnt dpvt c

dp_t,za u 3ano-tHflnm npocmpaHcmro, fydyutt cileJ{Hbt-uu no 4elbt.v zpeHnil. PasSu-

etrue npocmpaHcmna ua S-o6:tecmu Bopouoeo oduostteutro onpede:nenlcn cucnte-

.ttoi utapos rt, uao6oporn, oduosttaqHo ee onpede"ryflem.

Karc u B cnyqae AoKa3areJrbcrBa reoperlrbl 1, :gecs cyulecrBeHHoe 3HaqeHrrc

HMecr ror Saxr, qro Nrepa paccroflHus Me)KAy roqKofi B npocrpaHcrBe rr noBepxHo-

crbro rrlapa orpetreneHa oAHo3Har{Ho. I4s aroro cpa3y cneAyer, .no S-o6nacrv Bopo-

Horo Hc Hanaralorcr u He o6pa3yrcT rqerefi. [cficrnrareJlbHo, ToqKa rrpocrpaHcrBa

N,roxer 6rrrr 6nuxe K rroBcpxHocrpl ToJIbKo oAHofo Irlapa, Ho 3To H o3Haqaer, uro S-
o6racrrr BopoHoro He BXoArr Apyr B Apyra. B xpafiHelvr cnyqae roqKa Mo)r(er Jrrexarb

Ha oAHHaKoBoM paccrorHuu or HecKoJrbKr.rx uapoB. B srornr cltyqae oHa HaxoruTct

ua o5rqefi rpanurle HecKorrbKux S-o6nacreir. C apyrofi cropoHbr, HHKaKar ror{Ka Hc
Moxer ue 6atmu 6nntce HH K KaKoMy urapy cucreMbr, T.e. HHKaKar roqKa npocrpar{-

crBa He Moxer oKa3arbcr BHe s-o6nacrefi BopoHoro. 3ro o3Haqae! r{To [pocrpaH-
CTBO rroKpbrro noJIHocTbro.

{oraxen rerrepb cMe)r(Hocrb rro qenbrM rpaHrM. llycrr S-o6nacrs Boponoro
rrJapa i cl'rexsa csoefi rpaHbro c rpaHflMu ,S-o6nacrer"r AByx pa3Hbrx uapoB .j v k. B
3'ror\,r cn,vqae rlrnep6ororu{br Bopouoro Hii v Hit AonxHbr coBnaAarb, TaK KaK tto

vcrroBrrro oHrr r{Meror o6ulyro qacTb Ha AaHHofi rpaur (noecpxHocrb Bropofo nopfllt-
Ka oArro3HaqHo orrpeAenrcrcfl y)r(e .qeBrrbro rot{KaMu t34]). flprr :rorrr ruaDbr I n li

AonxHbr Jre)KarE, n $oxyce 3Tofo o6rqero rurrep6onoHAa, a 3To Bo3ruoxff{o, ccrrr rorrrbKo
ruapbr/ tt k s,snfl,rcTct oAHITM H rer\t )Kc trraporrr. /{pyrafl crrya\rrr, KorAa cucxrrul"r x
iuapy i u:ap j oAHH, Ho lrx rpaHn coBMeularorcfl rre rroJrHocrbro, Taxixe HeBo3r\{oxrra.
B rrou cnyqae HerroKpbrrrrfi yvacroK rpaHu orKpbrBan 6rr ulenb B ruo3auKe S-o6na-
c'rcr"r Bopouoro, Koropor"r, KaK cKa3aHo BbI[Ie, He Mo)Ker 6rnr. OgHo:rra.trocrt S-
pa:6lrcHr.Ifl c-rreAyer o[rrb )Ke r{3 oAHo3HatrHocrr{ oflpeAeneHr4fl paccroflH4fl Nre)KAy
roqxofr H noBepxHocrblo tuapa - oAHa u ra )Ke roqKa He Moxcr 6rrrl orurr pa3
6rHxe K oAHoMy u?p),, a gpyrofi pa3 - K xpyroMy. S-pa:6rreHne Bopouoro olHo-
3l{aqHo onpeAenter cHcreMy rrrapoB, TaK KaK Ka)KAiur o6,uacrr rlMeer cBor"r eruHcrBcH-
Hrrir urap, orHocuTerrbHo Koroporo oHa ilocrpoeHa.

I1rax, reopeMa AoKa3aHa. Ha pHc. 46 npuneAeHa Hnnlocrpa\r4fl S-pa:Suerrur
[3opoHoro Ha [JlocKocru. Prgorra Anr cpaBHorafl rrpuBeAeHo o6brqHoe pas6ucHuc
BopoHoro An-a crrcreMbr rIeHTpoB rex xe urapoB.
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Vacmu I. Ocuoeut uemoda

o)
Puc.46. lnyuepuax HnnrccrpaIlu.a S-pa:6vreHufl,BopoHoro (a). |umcpaBHeHur npHBeAeHo o6rrq-
HOe pa:6uenue BopoHoro, nocrpoeHHoe Anr r.IeHTpoB Tex xe [rapon (6).

loxa:aHuat reopeMa LIMeer cneAcrBrr.a, no4o6Hbre reoperrae I, ecJrH HMerb B
BHAY, T{TO IIOA paCCTO.gHHeM AO [rapa noHHMaerc.s paccro.rrHHe Ao efo rroBepxHocrH.

l.lUapu cucme.Mbl {B}, S-o6nacmu Bopouo?o Komopaw cxodnmcfl. 6 ofiryyn
qeptauHy, reJrcam ua oduuaKo?oM paccmonHuu om emoil sepuuHbt.

2. IIIapu cucme-M* {B}, S-o6nacmu Bopouozo Komopbtx uwetom o6t4ee pe6po,
neJ{am tn oduuaKoloM pqccmotHuu om omozo pe6pa.

3 . IAapu cucmeMu {B}, S-o1nacmu Bopouoeo Komopbtx u-Mercm o5ryyro zpattb,
neacqm ua oduuaKoso.u paccmoflHuu om nosepxHocmu ,moil zpauu.

4. S-o6nacmu BopoHozo cxodnmcn sepuuHaJwu no qemupe, a pe6pa.Mu no mpu.
3atreruu, ecJIIr S-o6nacrb.lBJl.rrercr AByrpaHHuKoM (He uueer BepruHH), ro oua

H Bcrpeqaerct roJIbKo B cocraBe rpex ^S-o6lacrefi sAonr cBoero pe6pa, corJracHo
cnoficrny 3.

HenocpeIcrBeHHbIM pe3ynbraroM TeopeMbr flBrrflercfl,orrrrb ror Sarc1 .ryo pe6-
pa pa:6ueHHfl S-o6nacrefi BopoHoro o6pa:yrcr cerKy, raK KaK cMe)KHocrb S-o6nac-
refr no qenblM rpaH.sM TIpHBoAHT K rroJrHoMy coBMerueHHlo raKxe 14 ux pe6ep. 3ry
cerKy MbI H€BbIBaeM S-cemrcoi Bopouoeo. Bau4y Ba)KHocru srofi cerKr{ Anr 11p11rro-
xesufi MbI ee paccMorprrM HH)Ke troApo6neit, a cefiqac o6parnu BHHMaHr4e Ha npo-
6lcrvrtt, Bo3HrIKaIoque rpn ro[brrKe o6o6rqprrr pas6ueHue leloHe Ha cgcreMbr
pa3Hbrx ruapoB.

4.5.,S-cuMrrJreKc ne;loue

llpogyrcrrrBHocrb I{cronb3oBanvrfl,crrMrrneKcor leroHe B cucreMe onr{HaKoBbrx
IxapoB 6ula o6ycloueHa reM, rITo oHH ecrecrBeHHblM o6pa:orra orrpeAenrror IroJro-
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4. Cucmena uapos pa3Hozo paduyca

Pttc. 47 .Ilpurraep Hanararculuxcs S-cuulneKcoB ,{enoue.
S-cuunrexcsr (123) u (134) rroKpbrBarcr S-orunrexc
( 234). flyuxrHpoM rroKa3aHbr r4Hrepcrurlr{anbHbre cQe-
pbr.

crr,r Me)KAy qerBepKaMH ruapoB. B cryuae uapoB pa3Horo pa3Mepa cvrya:o.ufl oKa3br-

Baercq cJro)KHee. c omrofi cropoHbr, 3Aecb c rroMorqblo rrycrofi csepu leloHe rax-
)Ke Mo)KHo BbrAennrb rrerBepKy ruapoB rr orpeAeJrr{rb S-cuun,ryercc fienoue. I{eHrptr

nsr6paHHbrx ruapon 6yayr o6paroruBarb Bep[rrrHbr HcKoMoro cHMnJreKca. OxHaxo,

KaK Mbr yx(e 3Haelr, xonQuryparlnr qerbrpex napoB Mo)Ker HMerb KaK oAHy, raK H

ABe r.rnH HH oAHofi nycrofi Blrr.rcaHHofi cQepu. 3ro o3Harraer, .rro ^S-cuMnneKc Ant
rxapoB p€t3Hofo pa3Mepa yxe He rrMeeT B o6uleM cnyqae Tofo rrpocToro H rcHofo

cMbrcJra, xar o6sr.rsrrfi calrrrJreKc [eroHe.
Eue oAHa npo6neua c ,S-cHM[neKcaMLr Bo3HHKaer rrpu paccMorpeHrrr HX Mo-

3anKvr B cncreMe tB). Oxasrtsaercs, S-c*trr.rnrexcu,{enoHe Moryr HaJrararbcr Apyr
Ha Apyra, r.€. oHH He Aaror pa:6lreuu.fl npocrpaHcrBa. Ha puc. 47 noxazaH rarofi
cry.rafi. Eomurofi urap (Aucrc) 4 nuxoAur cBoefi nonepxHocrbro 3a JrrrHr.rrc, coeAu-
HsrcIqyrc coceAHLIe uapbl 2 u 3. B pesyrbrare S-cunurexc (234) oKa3brBaercr ro-
KpbrrbrM ,S-cxnnreKcaMrr (134) u (123).

I4rax, [orIbITKa o6o6qenut paz6ueHnfl. lenoHe Ha c]rcreMbr pa3Hbrx mapoB
Bcrpeqaer cepbe3Hue npo6leMbl. Teu He MeHee lIrA c:'1lc'teru {B}, B Koropbrx rxapbr
pa3nuqarorct He oqeHb cr.rJrbHo, Bo3MoxHo cyqecrBoBaHue S-pa:6ueuur fielone.
3ro uoxer 6urs oqeHb noJre3HbrM rrocrpoeHueM, TaK KaK S-cnuueKcbr - 3To rc
)Ke rerpzpApu (c [p.tIMbIMLI pe6parr,rra u TTJIocKHMH rpaHrnalr). Ourrrue HX or o6u.r-
Hbrx cHM[JreKcoB [elone roJrbKo e cnoco6e nrr6opa Bep[rtrH.

Pnc. 48. S-clrltnlercrt {eroue (123) u Q3$ (a) ue coBnaAaror c o6uquuMr.{ curunJreKcaMH Ae,'ro-
ue (124) u (234), orpeAenqeMbrMn rro rleHrpaM ruapoB rex xe ruapon (6).
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Vacmu I. Ocuoeu uemoda

O6parr'tnl BHHMaHITe, qro cnMnnlrqlraJrbHbre rouQuryp arlr4rr urapoB, onpeAe-
JIeHHbIe c noMolrlrro,S-cuunneKcoB [eroue, n o6uleu cnyqae He coBrraAarcT c raKo-
BbrMu, BbrAenqeMbrMn rro rIeHTpaM Tex )Ke rrrapon (puc. 48).

4.6. ,S-cerKa BopoHoro

Y:lattn S-cerxu Bopouoro tBJlrrorc.rr BepmuHbr, a cBr3-rrMH - pe6pa.S-o6nac-
rcii BopoHoro. 3ra cerxa tBJI{erc.rI BaxHbrM r4HcrpyMeHToM AJrfl MHoTHX [paKTH-
qeCKHX rrpHno)Keuuir, rro3ToMy paccMorprrM ee cnoficrsa noApo6Hefi.

Bo-nepnux, HaTIoMHI{M, tITo B raxrsui y3en S-cerxu Boponoro cxoAHTcr poB-
Ho t{erblpe cBt3ll. 3ro cneAyer I{3 Toro, tITo y3en cerKrr ecrb rlerrrp trHTepcrpquanb-
Hofr c$epbl, Bllucauuofi Me)KAy qerBepKofi uapon. gernepxa uapoB rrpeAcraBJr-rrer
co6ofi qerblpe pa3Hble rpofircu urapoB, Ka)Krar H3 Koropbrx orpeAeJrrer csofi S-xa-
rran BopoHoro. Bce onu cxoA,arct B rIeHTpe r-rHrepcruqualruofi cSeprr. Ka;xlsrfi us
3TIIX qerblpex KaH€LrIoB, B cBoro oqepeAb, onpeAenrer cBr3b S-cerru, HHrIr{AeHTHy}o
AaHHoMy y3ny. 3rnu csoiicrsou,S-cerra BopoHoro nonHocrbro aHuuror-HqHa o6nr.{-
sofr cerrc Bopouoro.

Hosste oco6esHocru S-cerxu BopoHoro rpo.qBJurlorc.fl B cnyqac :auerHoro (n
HccKoJIbKo pas) pa3rr4.9rlfr paAuycoB rrrapoB r.r cnequs[qecKoro HX pac[oJro)KeHgr.
BosNIoxHbI ADKe raKue cplcreMbl {B}, ynxKoropbrx S-cerra BopoHoro oKa3brBaercfl
HeoAHocBrsHofr.

PaccrvlorpuM cHarrala 6oree nHTepecHbre AJUr Hac cucreMbr, Aarouue oAHo-
cB.[3HbIe s-CerXH BOpOUOTO. Eylerr,r Ha3brBarb vx cu.l4n]teKcup),-e-MbtAru. Tcu calrutr
MbI rIoAqepKI{BaeM Ba)KHyIo oco6esHocrb raKHX crrcreM: Bce urapbr cr{creMbr rrpg-
HHMaror yqacrue n o6pa:oBaHvr S-cuunleKcoB leloHe.

fita cncrerra {B}, rA€ IIrapbI pa3nuqarorcr HecHJrbHo Hnvpaccro.rrHge MexAy
[IapaMH 3alvlerHo Oolsure HxpaftrycoB, orJrrr.{ue S-cerKrr or o6rr.rHofi cerKH Bopo-
Horo cocroHT SarruvecKH ToJIbKo B ToM, qro ee cBfl3kr cnerKa Hcr(puBncHsr. Ecrl.r s
ccTKax oTcyTcTByIoT KaKrre-nu6o TononoruqecKHe oco6enHocTH, rre csoficrseHHbre
o6rt.IHrlrvr cerKar\{ BopoHoro, HarrpnMep, AByrrneHHbre rlprKnbr, ro pa6ora c TaKHMH
ccrKaMll tIHqeM He ornur{aerct or pa6orrl c o6rr.{HbrMu cerKaMH Boponoro. 3ur
ccrKH, a raKlxe coorBercrByrollrue HM cucrelru {B} Mo)KHo BbrAenurb cpcAr{ cHMn-
nsKcHpyeMbIX H HiBBaTb pe4)xnpHbtrultr T.e. [paBI{JIbHbIMH. PeryrtrtpHa.s S-cerxa Bo-
poHoro He o6.qsaHa ro[onoruqecKu B Tor{Hocru coBrraAarb c cerrcoli Bopouoro Ant
ueHTpoB lxapoB rofi xe cplcreMbl. "llepeuroqeHpre" 

cHMrrJrHrIHaJrbHbrx xonsurypa-
qnn npn Hcnonb3oBaH4w S-cHunleKcoB, noAo6so rroKa3aHHoMy Ha puc. 48, Mo)Ker
rIpoHCXoAHTb AoBoJIbHo nerKo npu ue6oJlbluux pa3nwruflx B paAnycax uapon. OA-
r{aKo 3Tor MoMeHT He Bbr3brBaer npo6JreM.

Ecnu )Ke cllMrlneKcnpyel,Iat cncrer"ra {B} TaKoBa, qro ee S-ccrxa Boporroro
coAcpxHT AByqneHHbIe IIHKJIbI, ro raKyrc S-cerry H cprcreMy {B} Mbr Ha3brBaeM tte-
pezv,TnpHou. B raKHX cplcreMax Ha S-o6racrrx Bopouoro Bcrper{arorcr AByxyronb-
HbIe rpaHlr. TarHe lpaHH, MLI3HaeM, ecrb y rpexrpaHHuKoB (ora. przc. 43 (cnpana), a
TaruKe pwc. 49 (cnena)). Kportre roro, AByxyronbHuKu Moryr Bo3HrrKarb erue 11pH
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4. Cucme.,vo tuopos pct3Hozo paduyca
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Puc. 49. I4nnrccrpaqux xou$r'rrypaqufi, [puBoArr-qNx x gy6nerHbrM y3narr Ha S-cerxe Bopouor"o.
MaleulxHfi ruap MexAy rpofirofi 6oruuux uapoB (cnena). {na cpanunreJrbHo MaJrbrx 1llapa Mex-
Ay AByMr 6o,rruruun (cnpana).

cueqn$nqecKoM KoHraKre AByx,S-o6racrefi (crra. puc.19 (cnpana)). lpyrux Bo3Mo)K-
Hocrefr AJIf, rIotBJIeHH.g AByqneHHbrx rIHKnoB Her. llo.q.repxHeM, r{To y3nbr AByqneH-
Horo uHKna tBrulrorct IIeHTpaMr{ pa3Hbrx HHTepcrr{rluanbHbrx c$ep oAHofi u rofi xe
qerBepKrl IUapoB. Taxne y3nbl 6y4erra Ha3blBarb dy1nemuarnu. Pa6ora c Heperynrp-
Hofr cerxofi raxxe [prrHIII{[uuuIbHo He orJrxrraercfl or pa6orrr c o6g.nofi cerxofi
BopoHoro, ecJII'I Ay6nernue y3nbr cr{HTarb paBHonpaBHbrMH y3naM cerKg.

B saKnloqeHue KocHeMct HecuMnJreKcupyeMbrx cucrerr,r (gn.a Koropbrx,S-cerxa
HeoAHocB.a:Ha). Ha puc. 43 (cnena) rtarr BuAeJrH HonbyroxbHuK - Konbrlo AByrpaH-
HHKa' He cBt3aHHoe c ocTaJlbHofi cerxofi. 3ro npocrefiurtrfi clyvafi u:onHpoBaHHo-
ro yqacrKa S-cerxu BopoHoro. OAsaxo HerpyAHo rrpeAcraBgTb cKonb yroAHo cJro)K-
Hufr lr:olHpoBaHHbIfi rcycox cerKn. [r.r sroro Me)KAy napofi 6olrruux uapoB Mo)K-
HO TIOMeCTI'{Tb He OATIH, a Ilenyro [nerAy MrlrreHbKt{x rxapHKon. Pe6pa s-o6nacrefr
rrofr rpy[nbl IuapHKoB o6pa:yror cBoro noKrurbHy]o cerb, Ho He 6ylyr cBr3aHbr c
pe6parrau s-o6racrefi ocrarbHblx uapoB cncreMbr. olueurM, rrro BHyrprr Ka)Kroro
cBoero yqacrKa S-cerrca Bopouoro ocraerct rrerblpe)Klrr KoopAHHr4poBaHHo fi u rqo-
)r(er HMers (utm He HMerb) gy6nenrbre y3nbr.

4.7 . Hanr{ rarlu oHH afl Kapra Me}Krrrap oB oro rrp ocrp aHcrB a

fiepefigeM Te[epb x npo6reMe r{ccJre roBaHvrfl crpoeHr.rr MexuapoBoro npo-
crpaHcrBa B cHcreue {B} . Attx srofi qenu yAo6uo ucrroJrb3o Batb Ho6uzo4uoHtt.vK)
Kapmy cncreMbl, troA xoropofi MbI rIoHpIMaeM uu0oprvlarltrrc o MecronoJro)KeHnu Bcex
caMbIX "rny6oxnx" (n cMbIcJIe yAaneHHocru or rroBepxHocrefi urapon) Torre6 BHyr-
pI'I cHcreMbi H o "$aprarepax", 

cB.s3blBarorqux coceAHHe uy6orue Mecra (puc. 50).
3ra uHQopMaIIXt Aaer Bo3Mo)KHocrb BbrsrrcJrrrb pa3nr,rtrHbre xapaKTepHcr'Kr,r ilvc-
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LIucma I. Ocuoeut .vemoda

Plrc. 50. HasHrarlnoHHafl Kap'ra rvre)KurapoBoro npocrpaHcrBa rrpeAclaBnqer caNrbrc ruy6oxlre nc-

c'ra B crrc'reMe u Qapnareprr, HX coeAxHflrcrurre. Taxoii xaproii fiBrqerc.q .f-cerxa BopoHoro. Oua

coAepxul KoopAHHarbl qeHTpoB H paAuycbl Bcex nHTepcluquaJlbHblx c$ep, HX cBr3Hocrb rr pa-

/rrycbr npoxoAa Bcex cBt3el"I cerKll.

TO|O rrpocTpaHcTBa BHyTpH cHcTeMbr rrrapoB, npcAcKa3srBaTb Bo3Mo)KHr,re ilcpeMe-

ulcrrHr 3oH.qa, paccqrrTbrBaTb [epKo[.quHoHHbre xapaKTepHCTHKH cHcTer\.{br. fr].x ctt-

cler\rr,r  oAHHaKoBbrx uapoB, KaK orMeqarocb B pa3Ae.ue 3.4, Hanrrraur{onHoir xaprori

flB-rflerct cerKa BopoHoro. B o6rUeM cnyqae uapoB pa3Horo pa3ruepa raxoii Kapror"r

laKxc rBltrercr S-cerxa BopoHoro. HurylrrrrBHo 3To noqru orreBHAHo. o"uHar(o ]rr\{c-

K)r'cr N{oMeHTbr, Ha Kolopble cnenyer o6pau{Tb BHHI{allrte.

OrpaHrrunMcfl cHN{rrJreKcHpyeMbIMH crlcreMann {B}. re. 6yleu paSorarb roJ'rbKO

c otrHocBr3rrbrNu{ cerKar\,{H. @H:H.Ic crctre o6reKTbI l{cclleronaHrlti o6rtqgo tBJ.rrIK)Tcri

TaKoBbrrv{}t, nofroMy Mbr 3Accb Hc 6vAerr orBJreKarbct Ha Hecr.rr\{rrJreKcnpye N{brc crrc-
'r'eMbr. 

AJrfl Koropbrx rroflBJrrerc{ HoBaq reopeluqccKar npoSreva, KaK irepeMcruarr-,

3oiut N{r'xJly }Ie c Bt3arIHbIIuu o6lacrsutt.

I'h'ax, y3xbr S-cerrrr BopoHoro ecrb HcKoN,rbrc my6oxrre lorrKlr, a ee cB-f,3rr c:r1,-

xit'r cfapnarcpaMu. /{ericrnureJrb}ro, ABi.rrarcb Iro cB.f,3u. Iu},I Haxo.ar{rlrcr ua,S-xanli-'rc

Bopouoro rpotircu uapoB. CNtecrlrslrlncb c Hero, lvlbl nonaActnr n S-o6Jracrb Boporrtt-

lo oAHoro H3 uapoB, T.e. oKa)KeMcq 6rlrxe K coorBercrByroueNrv [rapy, a 3Harrnr'.

r\{o)KeM HarKllyrbct Ha efo rloBepxHocrb - "ggg1b 
Ha IvIeiIb". TaKHIvI oSpa:olt. ulo-

6u rrponecrr.r 3oHA MaKcpIMaJIbHoro pail:ayca, cneAycr ABHrarb ero rle HTp crporo no

cBr3r.r S-cerxu Bopouoro. Bonpoc o MecrorroJro)KeHr{r{ y3Koro ropira HaMH paHce

o6cyx laJrcr r  B 3 .3 .2w4.2.3 .  Ecnu Hanyrr {  H3 y3JraB y3en cB.r r3b repeceKacr  r rer r r -
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