
Vacmu I. Ocuoed uemoda

3OBaHHe I{M9HI{ r[,npnXne CBI3rIBaIOT C TeM' UrO fUpuXIe 
"OTKpbUI" MHOfOfpaHHH-

ruBopouofopaHb- . , . , . 'BopoHof i .oAgaro 'eCJIHcI IeAoBaTbToI IbKoXpoHonofH-
qecKoMy npHHrIHny, TO CHMIIJIeKCTI .{enone cneAyeT Ha3bIBaTb 

"cHM[Iercauu Bo-

poHor0", TaK KaK I,IMeHHO BOpOnOfi B[epBbIe BBeJI llx' Pa:yueeTct' xaNAslfr BnpaBC

r{cnoJrb3oBaTb Ty TepMHHOJIO|HIO, n *ot-opofi upHnrrr' uIaBHOe', uro6lt He Bo3HHKa-

lO HeAopa:yueHuft. B gauHOM CJIyqae TaKI'Ix npO6nernl' K CqaCTbIo' HeT' nOCKOnbKy

o6cyxgaeMbre reoMeTpHqe cKI{e IlocTpoeHlls AocTaTorIHo npocTble H qcHble'

2. CTICTEMA ALICKPETHbIX TOTIEK

KlaccuqecKue pe3yIlbTarlt BopoHolo H .{eloue flonyqeHbl Anfl CIICTCIUbI To-

uex (UeHrpon). Paccrr,rorpl{M HX no.Upo6nefi, onpegeJlgM ocHoBHbIe rcoMcrpgqec-

KUe fioH-fl TVfl,,ll3yqt4M HX CBOfiCtna' AoKaxeM Heo6xoAuMble TeopeN{bl' Hrax' o6r'cx-

TOMHaIIIefoLIcCJIeAoBaHI{gflB]Ifl,eTcflc}IcTeMaToqeK'npoH3BonbHopacnoJloxeHHbIX

B npocTpaHcTBe. EAUUCTSeHHbIM rpe6onaHueM K CHCTeMe 6yaer TOJIbKO TO' IITO Ha[II4

TotrKH o6oco6leHbl oAHa or .qpyrofi, I{ To, qro B nefi Her 6ecxoHe'rHo 6o:rrruux

rrycror. !,enoue cSoprnlynupoBan 3ro cJIeAyrcUI'IM o6palou: a) uoxuo yKa3arb He-

xoroprtfr not .unurfi'pa'ruyc (uycm Aax(e oqeHb MaJIeHbKufi)' raxofi' uto BHyTpH

cQeprr 3rolo paq1yca,, [ocrpoeHuoil roxpyr nrc6oil rorIKH cucreMbl' Her ApyrHx

TOqeK, npHHaAnexau{r4x Aassofi cHcreMe; 6) rnloxuo yKa3arb apyrofi KOHeqHbIit pa'

\r4ye(nycrr Aa)Ke oqeHb 6orsurofi), rarofi qro BHyTpr'r cQepu 3roro paAuyca' pac-

IIoJIOxeHHOiT s nrc6o-n't Jilecmesaurefi cHCTeMbI, BCeIAa HafiAeTCq XOTS 6u OAHa roq-

Ka cHcTeMtr. Hurarr4x Apyrux ofpaHHqeHr'rfi Her. To'IxlI MOryT pacnonafaTbc'g KaK

yropqAorreHHo, TaK r4 C1yuafino. Ey4erra o6osHa'Iarb TaKylo cHCTeMy rcax {'4 } ' no-

cKoJrbKy Haru' ToirKr{ o6'.rHo rBrrrorcq ueHTpaMH aroMoB. Tartl' rAe yMecrHo' caMH

Tor{Kr,r cucreMbl TaKxe 6yaernl Ha3blBarb aroMaMI'I IIJII'I IreHTpaMH'

!, lrnpocToTbrMbICqLITaeMHaIIIycHcTeMy6errpauuuuoii '3aIIOJIHtIOUIefrsce

[pocTpaHcTBO. Ha nparrHKe, IAe BO3MO)KHbI TOJIbKO KoHerIHbIe MoAenI{' 3TO He BbI-

3brBaer flprrHrlr4[r{aJrbHbrx TpyAHocrerl, u6o npo6nellbl c rpaHHIraMH BcerAa MoxHo

pe[rr{Tb, pa6orax BHyTpH AocTaToqHo 6olllxofi uoAelH lll6o Hcnonb3yq IIepuoAH-

qe c KI4e fpaHI'ItIHbIe ycnoBHt'

14: sceso3MOXHbrX CHCTeM {,4} urI 6yeeru HH)Ke pa3[Hqarb He7btpo'vcdewwe

rr sbtpoJtcdeurtutecr{cTeMbl ,yIteIIflflocHoBHOe BHHMaHI{e [epBbIM' HS SCe'o MHO)I(C-

crBa cr.rcreru {l } nHpox,{eHHbre cocraBJrrror HecyuecrBeHHy}o Aon}o. oHu xapax-

TepH3yrorcq cneunQHuecrI,IM pac[oJloxteHHeM TOqeK' [pl4qeM HHqroxHbIM CMeluc-

HHeM 3rHX roqeK cr,rcreMa npeBpauaercr B HeBbrpox,qeHHyro [20]

2.1. P as6HeHne BoPoHoro

2.1.1. Ilnocxocmb, KaH&n u ysan Bopouozo

flpexle qeM HatruHaTb pa6orarl c cHcTeMofi {A}, OnpeleJIHM BcnoluofaTeJlb-

Hbre rrocTpoeHu.fl, KOTOpbre HaM IIpUroAqTct B AanbHefirueu. Eyleu Ha3bIBaTb nttoc-

KOCmbrc Bopouozs Pi iAByX npoI,I3BOnbHbIX IIeHTpoB i u7 reol leTpnqccKoe MecTo
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2. Cucmeua ducrcpemHux moqeK

ToqeK, paBHoyAaJIeHHbIX or 3TIIX UeHTpoB. 3ra urocKocrb rrpoxoAHr qepe3 cepeAg-
Hy orpesKa, coeAHHtrolllero IIeHTpbI i u j, u AenHT rlpocrpaHcrBo Ha ABa rronynpoc-
TpaHcrBa. Bce rorrKu oAHoro H3 HHX 6ruxe rc qenrpy i, a rovxn Apyroro - K rIeHTpy
j (puc. 1), gnr mo6ofi rorrKnp, nexaulefi sa erofi rrJrocKocrvr,pi: pj. Taxa.s pa3Aenr-
roula.fl rpaHHIIa BcerAa cyqecTByeT v 4rrfl ToqerrHbrx ueHTpoB B TpeXMepHoM rrpo-
cTpaHcTBe oHa flBJlfleTgfl IIIOCKOCTbIO.

llycrs renepb i, j u k - TpH rlporl3BonbHbrx rreHTpa B npocrpaHcrBe, He ne)Ka-
IrIHe Ha olsoti upxuofi, a P;i, Pitrv Pio- HX rlnocKocrr{ BopoHoro. 3ru rpn rrnocKo-
crH BcerAa [epeceKalorct no oAsofi o6Uefi npruofi, Koropa.rr flBrrflercfl reoMerpr{-
qecKHM MecroM ToqeK, paBHoyAaJreHHbrx or AaHHbrx rleHTpon. leficrBrrreJrbHo,
Bo3bMeM lro6yro rorrKyp Ha IruHvrv nepeceqeHur KaKr{x-Hu6ylr AByx tr3 3Tr.rx nnoc-
xoctefi, HarIpHMep P U v Pit.Tax rax MbI HMeeM Aeno c rrJrocKocrrMn BopoHoro, To
paccrotHHt or srofr ToqKIr Ao Halxux IIeHTpon i, j u fr y4onnerBoprror coorHorrreH'-
nu pi : pj u pi : pk. Ho 3To o3Haqaer raKxe, r{To pj : pk, r. e. Toq6a p ne>Ky1r
oAHoBpeMeHHo Ha oAr4HaKoBoM paccrorHLrr or rIeHTpoB/ u k, a cneAoBareJrbHo, npu-
HaAne)KI'IT rIJIocKo cru Pit.EyAerra Ha3blBarb 3Ty rrprMyro KaHano.nt Bopouozo Aag{Hoit
rporixu rleHrpoB H o6oguaqarb KaK Cijt(puc.2).

Orueruna Hy)KHbre uaM csoficrBa KaHaJroB BopoHoro.
I. Kauan Bopouoeo nepneHdurcynnpeH nrocKocmtr, s Komopoil .,tecrcent

o1pasynulue ezo qeHmpu, u nepeceKoem ee I moqKe, nlJ,t.fltou1eilcn qeHmpo,\l
onucaHHoil aorcpyz Hux oKpyJtcHocmu.

3ro csoficrBo BtIoJIHe oqeBHAHo , HMefl B BvrTy, rtro Ka)KI ag, v3 nlocrcocrcfr
BopoHoro [ep[eHAI{Kyn.[pHa rlJlocKocrrr, B xoropofi Jre)Kar Harrrg ueHTpbr.

2. Tourca p KqHano Bopouozo uaxodumcn Ho .MuHuwaJ,tbuo.r4 pqccmofHrtLt on1
4ettmpo6, o1pasyntqux dauuait KoHqJt, rcozda oHa reucum B nrocKocmu omux
4eHmpo6. IIpu ydaneuuu moqKu p edonu KoHarq om emoil nrocKocmu poccmofluue
om moqKu p do 4eHmpo6 tvroHomoHHo 7ospocmoem.

Puc. l. fllocrcocrr Bopouo_ro P, rleurpon i u j ewtreoMerpr{qecKoe Mec'o ror{eK, paBHoyAa-
JIeHHbIX or 3THX IreHTpoB' OHa npoxogur nepIIeHAI{KynqpHo qepe3 cepeAr.rHy orpe36a, r.rx coeAu-
Htrcu{ero' lnr nro6ofi to'{xu p eroi,r flnocKocru pi: pj. fhocxocrr Bopouoro AenH.r npocrpaH-
crBo Ha ABa rlonynpocrpaHcrsa. Bce rorrxu oAHoro Hx HHX 6luxe K rIeHTpy i, a rouKg Apyro-
fo - K rleHrpy/.
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Vacma I. Ocuoear aemoda

Puc. 2. Kanar BopoHoro Cur ueHlpoa i ,  7, I
e cTb reoNl gTprrqe cKo e Iu e cTo Tor{e N, paBH oyAa-
JIeHHbIX or 3THX ueHTpoB. Ou.ssn.se'rcr{ JrHHu-
efr nepeceqeHu-s rrJrocKocrel"r Boporloro P,,,
P,r, P jo. Kasar nepneHruKynrpeH n;rocKoc'rur,
B KOTOpOLT re)KaT AaHHbre qeHTpbl. loqKa nc-
peceqeHut KaHa,qa c :rofr rlJlocxocrbro rBJlr-
erct ueHTpoM oKpy)(Hocrtr,  onucannorl i  eox-
pyr i,7, k (rovxa r7). PacclorHrre ol' HeKoro-
poii rouru p KaHana Bopouoro jlo qet{t'poB r.

7, k no:pacraer MoHoloHHo c y.qa-rrcHlIeN{ 'r.L)rr-

KH p OT HX nJrOCKOCTrr.

Paccro.sHue or rexyueli ToqKH p Ao rleHrpoB (6yaerta B AanbHefiurerra Ha3brBarb

ero paduyc KctHu.re Boportozo 6 movKe p) uoxHo 3arrucarb KaK ( p q ) 2 * R : . 3 , q c c s

pq ecrb paccrotHl{e or ror{Ku p iro IIJIocKocrv, a R,, - paAuyc onucaHHor"r Boripyr

HarrrHX ueHTpoB oKpy>tttrocru. CnoficrBo 2 c o.ieeuAHocrblo cneAyer H3 3Toro Bbrpa-

)KCIII I . f , .

PaccuorpuM Terlepb qerblpe ueHTpa i, j, k u l, ne JrelKaLuHX n oEHori rrocKo-
cru. Osu olpeAenrrror Irrecrb pa3nur{Hbrx [ap, re. cyuecrByer [recrb nlocxoc'rei.r
BopoHoro P4,, Pip, Pip Pjo, Pj,v Pnt. C apyrofi cropoHbr, r.r3 AaHHofi.{ernepKu ueHr'-
poB Mox(Ho nrr6parr rpofixu qerblpbMt pzBnHqHbrMH cnoco6auu, T.e. Hrv{elorcr rre-

rblpe pa3HbIX KaHaJIa BopoHoro: Cqt, Ciir Cittu Cittt.I4nteer Mecro cneAyrourlr"r rfaxr.
3. Bce KuHeltbt Bopouozo, nocmpoeHHbte d.tn npouseonuuofi qemlepKLt tleiilnpos,

nepeceKanmcn e oduoil moqKe, o uMeHHo 6 LleHmpe onucaHHofi sorcpt'z ttux crfueput.

leircrnnreJlbHo, o6o:Ha.ruM uerrrp onncaHHofi noxpyr roqcK i, j,.k, / crfeplr
6yrcnor"r d, a ee paAnyc rax R,r. On, xax lt3BecrHo, BcerAa cyulecrBycr u exrrHc'rBerr

Infl qerBepKll IIeKoI\.fIIJIaHapHbrx roqeK B TpexN{epHoM npocrpaHcTBe . l trr pacc r-cln-
nuri or roqKn d Eo i, j, k u I vwrecw cli : dj : dk : dl : Ra.lIz :.lrail ue roqKtr paBcrrcrB
Mo)KHo HanIIcarb paBeHcrBa;\nfl nro6ofi rpoiixlr BbrnucaHHbrx paccrorslri i ' .  t l i : r l. j  --
: dk, di: dj : dl, di: dk: dl, dj : clk: dl, Ka)Ktrafl H3 Koropbrx o3Haqacr, rr'lro roqKa
cl npuuagJle)Kllr KaHa.rIy BopoHoro coorBercrByrouefi rpofixrr qeHrpoB. OrcrcJa Brrll-
Ho, t{To rorrKa d ssrxetc o6rqefi An{ BCex KaHaJroB, qrc H AoKa3r,rBaer AaHHoc csoii-
crBo. 3rv ro.{Ky, paBHoyAaneHHylo or qerBepKu UeHTpor, 6y4el{ lrHorlla Ha3brBarb
ysen Bopouo?o.

2. 1.2. MuozozpaHuuK Bopouozo

[nx nro6oro rIeHTpa cucreluw {A} noxHo yKa3arb o6racrr npocrparrcrBa, Bce
rorIKH xoropoii 6luxe K AaHHoMy IIeHTpy, qeM K nro6ornly ApyroMy qcHrpy cucrcNrbr.
Tarcaq o6lacrs Ha3blBaercfl .uHozozpaHHuK Bopouoeo r4rrt oStacrnu Bopouoto. 3a.
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Cucme.M a ducrcpemubtx ntoq eK

McrI{M. tITo K MHororpaHHHKy BopoHoro o6rr.rHo orHocqr H ero noBcpxHocrr. flo-
3Tot\{y 6stlo 611 6onee npaBunbHo BMecro "6rH)Ke" roBop}rrb "He garee". Oguaxo
3AC Cb He BO3r[rKaeT HCAOpa3yMeHr{r"r.

B rpexuepHoM rlpocrpaHcrse o6racrs BopoHoro lrc6oro rreHrpa i cHcrcuul

1,4 | ccrr BblnyKnbtfi ltuorofpaHHuK, B AByMepHoM - BbrnyKJrbrfi nnoroyronbHnK.
Ilclxo troH.srb, KaK otIII rtortyqarorcn. Coe.qHHHM ueHTp i orperxaMr4 nprMbrx co BCc-
Lttr ilpyfill\tH ucIITpaN{H cl{creN{bl H rrpoBeAer\I rrepe3 cepelr.rHbr 3Ttrx orpc3KoB ilcp-
IICItJIII(ynspHbIe [JrocKocrrl, T.e . [ocrpouM nllocKocru Bopouoro, cBr3aHHbre c ueu-
TpoM i. Kaxlaq I{x HHX, MbI3HaeM, AeJrrrr npocrpaHcrBo Ha ABa nonynpocrpar{crBa.
Toqxn orHoro II3 HL{x fie)Kar 6nuxe K AaHHoMy ueHTpy i, uelr K coorBercrByrouleMy
coceAy. l lepeceveHne Bcex nony[pocrpaHcrB, coAepx(aulux rlcHrp i, gaer HaM 1c-
KoMyro o6nacrr. Oua.qenrerct MHororpaHHHKoI\r, nocKonbKy orpaHnqeHa nrrocKo-
crtltvlH. 3ror MHororpaHHI{K rtsrflercfl BbrrlyKnbrM, TaK KaK rro ttccrpoeHuro oH rlenu-
KoM iIe)KIrr rlo oAHy cropoHy or rrJrocKocrrr nro6ofi u3 ero rpanefi (rro o4uo H3 orrpc-
Acnesuir RbrrryKnocrrr MHororpaHHr.rKa, cM. llpu;roxeHue).

fnyrnrepuuli tvtHororpaHHnK BopoHoro rioKa3arr Ha pHC. 3. fl:rocxocrH BopoHo-
ro, Koropble lropoAplnu rpaHlr y.qaHrroro MHororpaHHHKa, 6yAelr lra3biBarb o6pas1,-
toLttLt.rtLt tl,'tocKOCmntiu Bopotrozo, a coorBcrcrByroqr{e ueHTpbr clrcreMbr__ zeoilenr-
puqecKlt.tttt cocedn,,l/l/ AaFIHorll qeHTpa i. CpeAH feoMerpqrrecKtrx coce.qeli rroJre3Ho
pa3JrtItlarb ocHoruwe H HeocHo6rtue. f,nx [epB6lx cepeAnHa orpe3Ka, coeAnHtroulat
cro c IreHTparrbHbIM, JIe)KHT Ha fpaHn MHororpaHHHKa Boporroro. lnx BTopbrx -

I ' l tc" 3. MHololpauHux BopoHofo i(.i ls ucHTpd i ge1'u',-puor'.i ctrc'r 'clrr,r. l lccno.rrr,xo O:rnxailt ltrrx
II"rl()cKocrcii f iopoHcrl-c ofpaHrrqllBarr)'t BoKpvr uero o6lacrb r]poclpaHc-1Ba, Bce rorrKr{ xo'opoii
6.;lnxc K AaHHolty t-lcH-tpy. qeru K rtto6ouy ApyroMy ueHrpy cucreN{br. Ihocxoc.ru BopoHor.o ueH-
rpa i c coceIItN{H l-5 odpa:y'}or IpaHH MHolofpaHuuxa BopoHoro. 3rn coceAu Ha3brBarcrcr r-co-
Nlc lpHqecKltMl l  cocej l t l l tH I IeI{Tpai . lAz uux i - -1sn, ' rqrulcr  oc}{oBHbrrur{ ,  a 5 - -ueocHoBHr,rM. j rJ t t
l lcl 'o loqKa IlepecctteHtlf, orpe3Ka i5 co csoeii f l irocKoclbro Bopouoro ne)r(HT BHe ruHororpaHi]Hr(;l
(rovxa x). I l-rlocxocrr Bopouoro or coceAa 6 npoxogu'r'qepe3 BeptuuHy ruHoforpaHnuxa Bopouo-
I o, Ho ue o6pa:yer rpaHtt. l-[eHrp 7 ne o6pazyer rpar{}r y.[aHHoro MHoro;paHH]1Ka, er-o flnocKoc'.b
Bopouoro orcetreHa ol uer{Tpa i 6o,ree Srln:xurr,tH rurocKocrtMn.
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Vacmu L Ocuoed nemoda

BHe fpaHi1.H, cileloBareJrbHo, BHe caMofo MHoforpaHHHKa. Ha puc. 3 raxosrtM qBrt-

crcq coceA c HoMepola 5. OcHoBHbIe coceAn Aaro! KaK rIpaBLIJIo, caMrte 6oluuuc

rparru MHorcfpaHHHKa. HeocHosHble - 3To o6blquo 6oree AaneKHe coccAn, a rIX

rpaHr4 ecrb He6onbulrre cpe3br BeprrrnH utru pe6ep Ha MHororpaHHHKe Bopouoro.

Orueruu, rrro HeKoropbre unocKocrlr BopoHoro Moryr rlpoxoAuTb qepe3 BepIxHHbt

nnrr pe6pa MHororpaHHrrKa, He co3AaBaq rpaHeit. 3ru rIJIocKocrH He tBJltrcrc.q o6-
pa3yroulHMlr, oAHaKo rrpu He6onbrxux cMexleHl{.ax IIeHTpoB cl{creMbl oHIr Moryr

rropoAnTb r-paHr{. Taxue nJlocKocru 6ylertr Ha3blBarb eutpocrcdeHHbt\.tu ntocKocmn-

uu BopoHozo. Peansso oHrr HMercTcs roJIbKo B crIeIIHQHuecxux cucreMax, B qacr-

Hocru, B KpHcraJrJrHqecKHX peruerKax. HanpuMep, cplcreMa y3JroB npocroir xy6H-
qecxofi pe[rerKu HMeer MHororpaHHr{KoM Boponoro o6bl.IHblfi xy6, o6pasonauuufi

rrrecrbro 6lr.rxafiuHMu coce 1flMr4. OAsaro t{epe3 Ka)Kroe ero pe6po upoxoAur rIJIoc-

Kocrb BopoHoro or oAHoro H3 ABeHaAIIaTLI coceAefi eropofi KoopAl{HarruoHHofi c0c-

pbr peuerKrr, a r{epe3 Kaxly}o BeprrrHHy - rrJrocKocTH oT coceAefi rperrefr KoopAH-

rrarruoHHoli cQeprr. llpn cryvafiHux Bo3MyIrreHI{sx y3noB raxofr peIxerKLI ronyqa-

ercq 6orb[roe pa:Hoo6pa3rre MHoforpaHHHKoB c BecbMa cJIo)KHoI"I ronoloruefr.
Ha puc. 4 nplrne4eHbr MHororpaHHHKn BopoHoro HeKoropblx rpexMepHblx cuc-

reu. BlrAHo, tITo oHI4 pznnrrqarorcfl cyurecrBeHHo.

Puc. 4. I,llrrccrpar{H.s rpexMepHbrx MHororpaHHHKoB Bopouoro. KpncrarruqecKrlc petuel'Ku:

a - rrpocra.a rcy6uvecrcan 6 - rpaHeueHTpupoBaunax xy6HqecKa.r; a - o6:ber\aHoueHTpHpoBaH-

Hafl: z - aJrMa3a. Heynopr4oqeHHbre cucleMbr: d - nrornar HeKpHcraJIJruqecKa.s ynaKoBKa rua-
poB; e - MoAenb alrop$uofr Qa:u c rerpa3Apuqecxofi KoopAuHaquefi arouon. /{nr cnyuaes 5 n z

MHofofpaHHHKH rBn.flK)Tcr HerrplrMr{THBHbTMH. V uux B HeKoropble BepuuHrr (o6o:naqeHbr xup-
HbrMH rourcaun) cxoAurcfl 6onee rpex pe6ep (crra. flpunoxeHue).
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2. Cucme.vta ducxpemHbtx moqeK

2.1.3. Teopena o pa36ueHuu Bopouozo

MHororpaHHHKH BopoHoro, rrocrpoeHHbre An.rr Kaxroro rIeHTpa cHCTcMw trA'1,

Aaror HaM Mo3aHKy MHororpaHHHKoB, Koropar Ha3brBaerc{ pas1uetntex Bopotto?o.
Ha pHc. 5 H:o6poreHa AByMepHar Mo3aHKa MHororpaHHHKon BopoHoro. F. H. Ac-
JroHe cQopr'ly,rnpoBan ocHoBHbre csoficrna arofi Mo3auKH B BrrAe cncAyrotqcfr o6-
urcl"I TcopeNIbI, Koropyrc Mo)KHo HiBBarb meope.Mou o pas6uetntLt Boporto,:o.

TEOPEMA l. MuozoepaHHLtKu Bopouozo cucme,var {A} ue exodnrn dpvz e
dpyza u 3qnonHflnm npocmpaHcmlo, 6ydyuu cv4etcHbr.MLt no 4e"rbt-u zpqHnil. Pazdu-
eHue npocmpaHcmsa Ho MHo7ozpaHHuKu Bopouoeo oduosrtaqHo onpedetnetncfl cyc'-
meuoil {A} tt, uao6opom, oduosuaqHo ee onpedennem.

Yrnepxle*:afl TeopeMbr rtoqrn oqeBurHbr, Ho rrocKoJrbKy oHa rrexnT B ocHoBc
BCCX AalSHefrrUHX pe3ynbraroB, npHBeAeM ee AoKa3arenbcrBo.

Tor Saxr, r{To MHororpaHHI.rKu Boponoro He BXoAflT Apyr B Apyra, cJrcAycr r{3
Toro, rITo paccro.gHHe Me)KIy rotrKaMu olpeAenrercr oAHo3HarrHo. Huxaxas roqKa
rlpocrpaHcrBa He Mo)Ker orHoBpeMeHHo 6utmu 1nutrce cpa3y K AByM rreHTpaM cgcrc-
urt. B xpafiHeu cnyqae oHa JIe)KHT Ha oAr{HaKoBoM paccrof,HHu or AByx HJrH Hc-
cKoJIbKHX IIeHTpoB (n raxou cnyqae oHa npHHaAne)KI{T o6rqefi rpaHHUe HccKoJrbKHX
MHororpaHHIrKoB BopoHoro). I{: TaKHX xe paccyxgeuuli, oqeBHIHo, 3aKJrroqaeM,
rITo B Mo3aHKe BopoHoro He Mo)Ker 6rtrs u1enefi, T. e. TorreK, He rrpuHaAne)Karq6x
HHKaKoMy MHororpaHHHKy BopoHoro. leircrBureJrbHo, rruKaKar rorrKa npocrpaH-
crBa He Moxer se 6rrrr 6rnxe K KaKoMy-To ueHTpy cncreMbr.

flycrr MHororpaHHrrK Bopouoro HeKoroporo rlcHrpa i oxa:a.rrc.a cr\{e)KcH Ka-
rcoti-ro o4uofi csoefi rpaHbro c rpaHtMr.r MHororpaHHHKoB Bopouoro.qByx pa3Hbrx

Pnc. 5. l{nyuepnax HnnrccrpaqHr pa:6ueun-r BopoHofo crrcreMbr roqeqHbrx ueH.rpoB.
IpaHHHKI4 Bopouoro rloKpblBaror rlpocrpaHcrBo 6es uerefi lr ualoxeHuri.

Msoro-
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Vacmu I. OcHoeu .ttemodu

r-(cHTpoB j ^ k. B srorv cnyqac rrocKocrr.r BopoHoro P,, v Pir o6s:asst coRilararr.

nocKoJrbKy, no npeArrofioxeHHro, oHu rrMercr o6uyro qacrb Ha AaHHol"r rpauir. la-
Jree, rlcHTptt j tt k Ao;rNrru Jrexarb Ha nprrvrblx, [poxo,qflIIIHX qepc3 ueHTp i ncpncu-

AuKyn.flpHo cBoHrvr rrnocKocrnu P,r^ P,t. Ho nocxoJlbKy 3To orHa H Ta r(c n-rrocKocrb.

ro o6a rrcHTpa Aorr)r(Hbr rre)Karb Ha o4Irofi n roit x(e nptNloir. llpu 3ToIu oHtr o6.sgausr

6rrrs Ha paBrror\,r paccroflHvrlr or rrcHTpa i.\42 3THX rpc6onanttti clAuo3HarlHo cncJy-

cr, rrro IreHTpbI/ lr k rnroryr rorlbKo coBnajIarr,. 3ro roKa3llBacr) rjro KailiJat riraub

MHOrOrpaHHrrKa rv{oxeT 6srr; cuexHclfi To-rIbKo c oAHoI"I H3 fpaHcI"I Apyfofo \IHor1-}-

rpaHHHKa. [pyrax clrryalqvfl' KorAa clrexnrrfr IIeHTp o.qrtrH, Ho ero r.oairb coRN,IcIua-

cTcr rrc rroJrHocTt,ro c fpaHbrc Harrrefo MHorolpaHHHI(a Boporioro, fIpeIcTaB"r-IqcTCff

r{eBo3Mo)KHofi no rori npn.ruHe, rrro HerloKpblrufr yvacroK rpaHl{ orlipblBal 6nt ucJII,
a pa:6ueuun BopoHoro, Koropbrx, KaK cKa3aHo BbIIrIe, He N{o)Kcr 5rrru.

OAso:sarrHocrb pa:6ueHn"fl AaHHor"r crrcrer\{bl BuAHa H3 Toro, tITo HHpiaKar rorr-

Ka rrpocTpaHcTBa He r!{o)KeT nprr oAHoM paccMoTpeHHH Srtrr 6ruxc K oIHor,Iy ucH'l--
py cucrcr\rbr, a rrpu BTopoM oKa3arscs.6ruxe K Apyror'ay. OSparHoe yrBepxrcHrre .
rrro N{o3aHKa ruHororpaHHuKon Boponoro oAHo3HaqHo onpeAentel'crrc-rcNry ucrrr-
poB, cJleAyer H3 Toro, rrro Kaxtrui.r urrororpaHHllK HNIeer csoti cAItIIcrBcnutti't ucnrp.
orHocuTeJrbHo Koroporo oFr rrocrpocu. tr'IraK' TcopcN{a IoKa-3aI{a flonrroc rbro.

BaxHrrNr cne,qcrBHervr rcopervrbr tBr-qercfl To, vro pc6pa II BcpturlHbl I\{o3arIKII

Bopouoro o6paryror oAHocBr3Hyro H coBcpmeHHyro, 6e : "ttrcprBblx KorIl loB", ccrr(y.

leiiclwrreJrbHo, NrHororpaHHr{KH KoHTaKTT{pyror no r{eJIbrIvI rpaH.rrlr, a B pc3}'ni,Tarc

r{ ilo ue,'rbrM pe6palr. 3ra cerxa rra3blBaercfl. cenlrcofi Boporto?o lr 6ylcr cyu{cc'rt-rcu-

HO HCnOrb3oBaTbcf l  B XanbHet" I [ IeM.

f lprrncgeM rrpocrbre, Ho noJre3Hbre csoficrea pa:6neHur Bopouoro:

l) 4eumpbt cuctnetu {A}, ttuo?o?paHtntKu Bopotneo Komapdx c'.t"t,tdsnttc'sr c

o6u1l,to 6epluttH),', .teJrcam ue oduHaKololt pocctnonHltLt ottl enrcfi Bepururtht,'

2) 4auntpbt cLt('me.uu {,4},.rrtto:o?p(rttrtt ixtr Boportoao Kofitopbtx rt"vctont t.t i i t i l t ' t '

pe6po, teJc'ont ttg ctduttctKoco.It pai'cntoflttlirt om ttpn,uoti, ttpttxodnuteti rido.'u.- )nto.'r)

pe(tpu:

3) uettmpd cLtcme.vtt i i l , t, .vuocoq)auHuKLt Boprntoeo Komapbr.\ t it!aK)nt o5u1t'ro

zputtb, , leJtcetn tta oduttappge:r pacctlto.fltt;u,t otn n.'toL'KLtcntti ttttoi tpotirt.

Ilcpeoc yrBep)KIleHrre o3Harraer, .rro o6uafl Beprur4HA runolorpaHnruioB rR-rrfl-

crcr rrcHl'poN.{ crfcpr,r, o[r{caHHoii noxpyr coorBe'rc'rByr{Jurrrx r]cHTpoR c}rcr('Nu,r

CnpancgJurBocrb BToporo yrBcplcxeHrrfl cxei{yer rr3'folo, .r'ro o6u1ec pc6po rB,'rrcr'-

cr olpc3r{or\{ KaHa-rra Boponoro AarrHoli rporixH rlcH'rlloB. [1oc-ncitrrec vlBcnxrcrrnr]

TpuBuanbso, u6o o6ulax rpaHb ecrr, Kycor\ rurocxocln Bopt'rroro ccorBcrc'r 'ts\, 'xl-

urnx rlcHrpoB crrcrcnrur {zl f .

Oruernu cflIe oAHo csofrcrso, Koropoc cilpaBcrJruBo, Kcrallr, r{c roJ'rb}(o j{,itn

pa:6lrcHrrx BopoHoro, Ho pI AJII :rro6oro Da36lIeHHrI i lpocrpaHcrBa Ha Bbrnvxirr)rc
MHOfOrpaHrl lrKH:

4) e rcaxdofi eeputttue pttt6tteHufl npocmpffitctnna tto 6bu'n,Ktde iltn.o?pLttirntKu

scmpeqaemcfl tte Metrce qemupex .MuozoepattLtuKos, a c rcatrcdo.tt pe6pc - rte vettcc

t?rpex.
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2. Cucme-ua ducrcpemHux moqeK

3ro Hssecrsttii reoMerpuqecKLtI"I Sarr. B o6uer\,{ cnyqae r-MepHoro npocrpaH-
crBa B BepIrIHHy (aneucnr HyneBoii pa:rr,repuocru) cxoArrrcr He MeHee qeu r*l uuo-
rorpaHrlllKoB, n pe6po (:leueHr eAHHHtrHofi pa:rr,repHocru) rvreHcc qcnr n. B
AByMcpHOM C,Iyqae, COOTB0TCTB9HHO, B Bep[IHHy CXOAIITCfl He IvIeHee TpeX MHOI-O-

yronbHr{KoB, a pe6pa-rpaHu BccryIa o6teAuHr}or napy. 3!ecr Mbr roBopuN,r "He rrrc-
IICC". OIIIaKO B TIInIIqHON{ AJII HaC CJIyqae HeBr.rpO)i(AeHHbIX cucreN{ BbrllonHrcrc'
loql{oc paBeHcrBo: B BepIUI{HbI cxoArTcfl poBHo no rr*1, a n pc6pa -- poBHo rro r?
t\'IHororpaHHI{KOB. flplrrvrep Bblpo)KlesHoli cHcreMbr rrpeAcraBnrer, KaK V[or\flrHarrocb
BbIIIIC, i lpocrat xy6uvecxat peuerxa. B ee pa:6rre Hnu BopoHoro B Kaxq{yro Bcprurr-
Hy cxoAHTcfl rlo BoceMb, a n pe6po - IIo qerbrpe MHororpaHHuKa Boponoro. 3alre-
THM. tITo reoperHrlecKll Mo)KHo npuAyrlrarb raKue xoutflrrypal!:an) rJrr Koropbrx B
Hel(oropblc Beplxl{Hbl IIJIH pedpa cxoAnnocr 6sr 6orluroc qucro MHororpaHHHKoB.
O npo6;reNle BbIpox(AeHIrt MbI elqe 6yaerr roBoprrrb HH)Ke. 3aueruu roJrbKo, rrro,{nt

HcBLIpox,qeHHbIX cl{crel\{ BCe IuHororpaHHHKn Bopouofo .qBJr{rorcr t\ptt-lnlt\u6rtbt-
,'rrrr (cu. flprrnoxeulle). OAsaxo o6parHoc yrBepxreHr.re e o6ulcNr cJryrrae rre BepHo.
flpunlrruBHblc MHororpaHHI{KH Moryr cocraBJr.flrs paz6ueHue BopoHoro Bbrpox-
I(CHHEIX ct{crcl\.{. llplrrtrepoM ToMy tBJlsercr ra )r(e npocrar xy6lrvccxa.s pculerxa,
rAc RCC N{HOfOrpaHHI{KlI BOpOHOTO - xySu - npHr\{urHBHbre MHOfOfparrHr{K}l.

3axaH.nreas paccN{orpcHne pa:6ucHur BopoHoro, orruerr.rM, rrro xaxrsui rrcHl.p
cHcrcMbl {l } nocpeAcrBotv{ rpaHefi MHororpaHHHKa BopoHoro o[peAeJr.ser cBotrx
rcolvlcrpitqecKllx coceAefi. Te, n cBoro otlcpeAb, onpe.qenrror cBoHX cocerfefi v r.A.
Taxrtlt o6pa:olt, Mox(Ho roBopuTb o rpa$e, Bep[r]rHaMH Koroporo rBJurrorcr ueHT-
pbl cHcreM':.ir {A}, a cnrsuocrb onpeAe.rreHa r{epe3 reoMerprrqecKoe coceAcrBo. 3ror
rpaO (cerxa lenoHe) rroABoAHr Hac K rroHrrr.rrc paz6uentr.a flenoHe.

2.2.  Paz6neHne f  e, loHe

2.2.1. Memoi nycrrtozo utupa /{ezorte. Cu.untreKc \erotte

Bocno,rr3yelv{ct nycrblr,I uapoM, xoropsrri msr 6yAerrr repeN{eruarb, H3MeHrt
cro pa3Mcp raK, 'Iro6rt oH Mor Kacarbc.fl ToqeK cHCTeMbr lAl, uo BcerAa ocraBaJrct
IIyc'rbll,t. 3ror MbIcJIeHHtrri o6pa:, npeAno)KerrHrrii fieloHe l2ll, uoNtoraer yBrrAcrb
npO6,'tCtrty C HOBOI"I CTOpOHbI ?I tcHee IIOHflTb B3aHMOCBt3b II CAHHCTB6 paZ(t7enuit

Bopouoro a leloHe.
llrar, roN{ecrul't B cl{creMy rotrcK {A} nycroir urap lenoHc. 3ro Bccr,rta Bo3-

Nloxlto. ccJlll nrr6paTr map AocraroqHo MarrbrM. Ha.rHer\r yBeJrHrrHBarb ero palrryc,
ocraBJttt UeHTp lxapa Ha Mecre. B xaroi.r-To MoMeHT rroBepxHocrb rxapa Bcrperrrr
IlcKol'opyro ror{Ky i cucreull \Al. 3ro o6.qsarerbHo rrpou:oi.rEer, 116o n Haurel:r cuc-
TeMc Her HeorpalIHqeHHo 6olr,urux nycror. (Mu BHAHI\{, r{To ycnoBHr, HaJro)r(eHHbrc
pallee Ha cHcTenry )rAl, AelicrsuTeJlbHo tBJrrlorcr Hy)KHbrNru.) Eyaerrr rpoAonxarb
VBCJIII.IHBaTb paAHyc nycroro IIIapa rax, vro6bl ToqKa i ocrasaracb Ha ero rroBcpx-
Hocrtl. {l.a aroro rlpHAercs ABHrarb ueHTp rxapa or rortKrr i. HesaxHo, rro xaxofi
TpacKTopHH MbI 6ylell fiepeMcuarb ueHTp [rapa, paHo HJrH rro3AHo urap Aocrr{rrrer
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Vacmu I. Ocuoeat uemoda
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Puc. 6. Pa:6nenne {enoHe gnyrvrepuoil cncreMbr roqeK. Cuunrexcu leroue 3arronHrror npo-
crpaHcrBo 6es uerefi r{ HaJroxeHnfi. Onucauuax cQepa lrc6oro cHMIIJIeKca He corep)KuT BHyrpH
ce6r gpyrnx roqeK cucreMbt.

csoefi rroBepxHocrbro apyrofi roqKr{ cucreMbr {A).llycrb 3ro 6yaer roqKa jr. llpo-

AonncltM yBelnr{HBarb paAuyc Harrrero uapa, coxpaH.rlt yxe o6e roqKl{ Ha ero rroBep-

xHocru. Yeerr,rquBarcb, rxap AocrurHer rcaxofi-ro rperrefi TorrKH crrcreMbr, rouru k.

B gryl,repHoM cnyqae Harrr "nycrofi Kpyr" B 3Tor MoMeHT raQuxcupyercs,, T.e. cra-

Her HeBo3Mo)KHbrM Aamsefiuree yBenr{qeHue ero paAlryca npl4 coxpaHeHl,ru Kpyra

rrycrbrM. llplr:rou Mbr BburBJr.rreM 3JreMeHrapHyro AByMepHyro ron$urypaqurc rpex

rorre K (i, j, k), onpeAen.srouryrc HercHfi Tpeyronbunx, oco6eHHocrblo Koroporo flBlrfl-

ercq ro, rrro BHyrpH efo oflHcausofi oKpy)KHocrH Her ApyfHX ToqeK c]tcreMbr {A} .B

rpexMepHoM rrpocrpaHcrBe rrrap He onpeAeJrlerct rpeMjl Tor{KaMH. llpolonxuM yBe-

Jrrrqr.rBarb ero paruyc, coxpaHqfl Bce rpu uafi4eHHbre rorrKu Ha ero noBepxHocrr.r.

3ro 6yaer Bo3Mo)KHo Ao rex [op, rroKa [oBepxHocrb ruapa He BcrperrTcfl c qerBep-

rofi ro.rrcoft I cucrerrarr. flocJre 3roro ABH)KeHHe u pocr rrycroro tuapa craHyr Hc-

Bo3Mox(HbrMr{. HafiAenHbre qerbrpe rorrKr,r (i, j, k, I onpe4eJr.rrror BepruuHbr rerpa3A-

pa, Koropufi xapaxrepeH TeM, r{ro BHyrpH ero onncasHofi cQepsr Her ApyrHX Tor{eK

cucreMbr {l}. Tarofi rerpaegp Ha3bIBaercfl, cuMnreKcoM ,\e.aoue.
HanousuM, rrro cuMnJteKCoM B MareMaruKe Ha3brBaror rrpocrefiuryro Qnrypy n

upocrpaHcrBe AaHHofi pa:uepHocrrr: rerpa3Ap - B TpexMepHorv{ rrpocrpaHcrBe, Tpe-
yronbHrrK AByMepHol.r. Bo u:6exanr{e HeAoparyueHnfi noAqepKHeM e[te pa3,
rrro [pon3BoJlbHuur qerBepKa roqeK cncreMbl, He JIexaIqHX s oAHofr nnocKocrn, Bce-

rAa onpeAenrer sexufi cLrMrIJIeKc. OAsaxo oH 6yAer cHMrrJreKcoM fenone roJrbKo B
TOM Cnyqae, ecJrH efo onncali,Has, coepa [ycTa. [pyrurr,ru cJroBaMr{, cHMrrJreKcrr le-
JroHe onpeAen*orc.rr oco6rru nrr6opou qerBepoK TorreK B cucreMe {A}.
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2. Cucmeua ducrcpemHbtx moqeK

3Aecr y)Ke BHAHa cBr3b cnMnrreKcon leroHe c MHororpaHHHKaMH BopoHoro.

[eficrnureJrbHo, Ha ilepBoM rxare Haurefi rporleAypbl IIeHrp rlycroro tuapa Haxo-

Anncfl, BHyrpH MHororpaHHHKa BopoHoro rorrKu i. Coxpau.l-s KoHTaKT c AByMr rorr-

KaMH, rIeHTp rxapa rrepeMeularrcfl, rro trJrocKocrlr Boponoro roqeK i et j.HaxoHeu, c

TpeMr ToqKaMr.r Ha IIoBepxHocTI4 ruapa elo qeHTp Mof ABHfaTbctI ToJIbKo BAonb Ka-

Hilra Bopouoro Aannoli rpofrxH.

Mtr nocrponnu oArrH cHMnJreKc fenoHe, oAHaKo. noMerlla.s nycrofr ruap B pa3-

Jrr{rrHbre Mecra H rroBTopflflTy )Ke rrpoqeAypy, Mo)KHo onpeAenHTb H Apyrue. Yrnep-

)KAaercr, qro coBoKynHocrb Bcex cuMrrJreKcon fieroHe cucreuw {A} :anoruxer

npocrpaHcrBo 6es HaroNeHnfi u uqerefi, r.e. noAo6Ho usororpaHHuKau BopoHoro

peanr.{3yer pa:6ueHne rrpocrpaHcrBa, Ho Ha 3ror pa3 Ha rerpa3Apsr. 3ro pa:6Heuuc

Ha3brBaercn pas6ueHue.M f,etoue (puc. 6). O4Haxo repeA reM KaK AoKa3arb reopeluy

o pa:6HeHnn lenoue, o6cyAHM c uosofi cropoHbl npo6rerty Bblpox/{eHwfl.

2.2.2. Bttpouedeuue

Brrrue Mbr orpaHH.r.vBaJrr4cb reM Qarrou, rrro poBHo qerbrpe roqKu B rrpocrpaH-

c'rne rpHxcupyror nycrofi ruap. B o6ruertr cJryr{ae, oAHaKo, Bo3MoxHo, vro6u Ha ero

rroBepxHocrr{ oKa3aJrocs 6omure rreM r{erbrpe roqKn cncreMbl. Hanpuuep, ecnu

r4Meercr oKTa3ApntrecKar xou{urypalrnt roqeK, To Ha rloBepxHocrn BrIHcaHHoro

trrapa 6yaer Jrexarb rrrecrb roqeK - BepuHH oKTa3Apa, a ecrrn ry6uvecxar, To Bo-

ceMb. Eonee roro, JrerKo Mo)KHo [peAcraBuTb BecbMa npor{3BonbHyro xouQurypa-

rrnro rro6oro qr{cJra roqeK, Jre)KaruHX Ha oAHofi cQepe. Bce rarue roHSurypa\w,

ecrrn oHH HMerorcs B cucreMe, 6ylyr Bbr{BJurbc.rr c rroMoulb}o rrycroro rxapa !eno-
ue. leiicrBuTeJrbHo, ecJrrr Mbr HarKHynncb rroBepxHocrbro tuapa cpa3y Ha HecKoJ'rbKo

roqeK cucreMbr {A\, ro npu Aanbsefiureu yBennqeHnv pa1ryca 6ylerta coxpaHrrb

HX Bcex Ha ero noBepxHocru. PaHo r.rlu rro3AHo Mbr yrrpeMcr B rrocneAHlolo roqKy

(urn rovxr,r), Koropa.rr ocraHoBrrr ABH)KcHIre Halrlero lycroro Ixapa.

Wrax,, ecJrrr Ha rroBepxHocrl. rrycloro rxapa oKa3aJrocs 6oree qcrbrpex roqeK,

6yeerrr ux paccMarpnBarb KaK BepunHbr HeKoero HecuMrrrrurruaJrbHoro MHororpaH-

HHKa. Eyler'r Ha3blBarb raxofi MHororpaHHHK Hecut(n.nLtLlue.ttbHbt.rt rto.trtttdpot f,eto-
He, ilo1qepKHBar, c oAHofi cropoHbl, rrro 3To He crrMrrJreKc. a c Apyrou, rrro 3To co-

BceM HHoe, r{eM MHororpaHHr{x BopoHoro. Iho6ofi uecuurrnurruaJrrsrrfi nonH3Ap

/lenoHe, oqeBrAHo, Moxer 6srrr pa:6nr Ha cnMrrreKcbr fcloHe. OAuaxo cAcnarb

3To Mo)KHo pa3nuqHbrMu cnoco6aun, HMeHHo rro3ToMy raKuc xoHQHrypauurr rorrcK

r{ HiBbrBaroTcq Bbrpo)KleHHbrMr.r. B AnyrraepHoM cnyqae Anr rv{HofoyfonbHHxa c 1/

RcprrrnHaMrr Moxer peanu3onarrcx Cj, (vncno coqeraHHi.r r.rs i/ no rpn) pa3nnq-

Frbrx cHMrrJreKcoB (puc. 7). OAuaro Ka)Kroe KoHKperHoe pa:6rreHrre coAep)Kur'

BcefAa lr{-2 cuunJreKca. AHalornqHo B TpexMepHoM rrpocrpaHcrBe Mo)KHo nocr-

poHrr C,{' pa3nHqHbIX cHM[JIeKcoB. OEHaro, B orrrurrue or AByMepHoro cJryqar,

3Aecb B piBHbrx KoHKperHbrx pul6uenuxx Moxer 6rrrr pa3nutrHoe qucJ'ro

cHMrIrIeKcos. HanpI,IMep, MoxHo y6eEurrcr, rrro xy6 (//:8) uoxer 6rnr pa:6ur xar<

Ha rr.srb, TaK H Ha rrrecrb cuMnJreKcon (puc. 8).
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Llucmu I.  Oc'rtogut : tentodct

I t l tc .  7.  i ' i i3- ' t t t . t i t r tc  pa3i loxeHlrn i lB) 'NIepI to lo t iccu\ur . i l r i l i r i . l . i rbr ic)ro l rc-r i r r ' -u l )a n i l  u l r i l l , rcKcir i

- r  Ix l5oi i  , \ ' - \ ' l  o ; l r ,Hrrr :  pa-rCrrsacl  ( : r {  BCcf j ra ua , \ l  2 culr l r : rcxc-a.

Lltrcrcltv { l i  6ylel1 Ha-rblBarb sbtpoJtcoetunti ,  cc.rr i  s ncri  t i }r icr 'r 'C11 xo'rr 5r,r

oJII i{  I{CCII}rI I I . t} IuIIarbHlUi no:ur:Ap f{e.[onc, T.c. xoTt 6;r cr lr lr l  ])a'J ir i l  noBcpxi ioct rr

rrycloro rt lapa oKa3blBacrcq 6orcc r{c'rbrpex rorreK ci.rcrcMbr. Ecl ir  rrcl '  }{rr cr:tuoi i

laxori  xoHrf l i r l ,paqrln, To cucr-cl\ ia I{arbrEacrctr Hesdpo.ttct}etunti .  Orxrcrxl\ , t .  r i  r 'o clr-

cTCN{a. BblpoXIIeHI{a.tl Cor-llacII0 rlallHotty oilpe,ItrCntrHtlro. tBJItie'rCt RbrpOxncrlttoii u

n o6cyNracN{or\t  paHCc cMbIcJIe, I{ :}  r3brKe Nrr{ororpaHHrKoR Boirouoro.

C errpox*tcl{I tcru [pIIXoAI{Tcfl  cranK}rBarbcrr uprr pa6orc c LrcKoropbr\rrr pcrlrC-
' toturbINtI l  (xpuc:raJI"rrI IqecKrt l , t t t)  cucreN,Ialrn. HeynopxloqeHribre cHCTcr{F,r r1J)lrK1'r {-
trccKlI BCCITa rfoxrlo cql lTarb HeBbrpolx.I leHrlbirr l t .  Pacnoiro)ienue 6olcc Lrcrbt l)cx
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