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5.3. 3aueqaHug o cucreMax HeBbIrIyKJIbtx re./ 'I

Pa:6ueHue BopoHoro cyqecrByer u Ar.fl HeBbInyKJI[,IX TeJI, oAHaKo oHo Iuoxcr

coAep)Karb HerrpnflTHbre ceoficrsa H3-3a HeoAHo3Har{Hocru o[peAene:nv,s, 1tuxait-

rrero paccrorHr{r or ror{Kr.r Ao noBepxHocrlr (crr,t. puc. 54). MrI He 6ylernr 3aHuMarb-

cr eroli saAa.refi n o6ulerlr cJlyqae, 3To Aeno MareMaruxos. 3aIn{erHM ToJIbKo, rITo B

HeKoropbrx cnyqaflx upo6neMy HeBblnyKnocrrl Mox(Ho o6ofirn npocrblM cnoco6or,t.

Ecnu HeBbrrryKtroe reno Mo)KHo rrpeAcraBllTb KaK o6leAnneHlrc HecKoJIbKHX BbIrIyK-

Jrbrx, To c cucreuoii Mo)KHo pa6orarr KaK c cocrotlqefi uz BbInyKnbIX Ten. Hanpu-

Mep, ecJru Harrrn o6rexru fipeAcraBJr-f,ror co6ofi "exefi", To Kaxryrc ero HIny l\,{ox(-

Ho crrHTarb orAeJrbHbrM o6lexrorr. Eonee cJro)KHas cvrya\Hfl, HMeer Mecro, KorAa

Ha[rH o6lerrrr KpHBbre, HalprrMep, BoJroKHa, 3aBnrble B cnl{paru. lloAo6urte cuc-

TeMbr raKxe rlroryr npeAcraBJrflTb r{HTepec An.rr [paKTLIqecKHX I1erefr, HanpHrrep, B

KaqecrBe lroAelefi BoJroKoHHsrx $unrrpoB. OAuaxo crllpanb rpyAHo npeAcraBHrb

xax o6reAHHeHHe BbrnyKnbx o6rerroe. llpo6JreMa Hepa3pelxvMa) ecJur paAuycbr

Kpr{Br{3Hbr Haruux o6rerros MaJrbr Hnrr [optAKa BenI,IrrI4HbI xapaKTepHoro paccror-

HHr Mexry o6lerral.r'v. OAHaro B rpyroM xpafinerra cJryqae, KorAa paAuycbr KpnBH3-

Hbr 3aBeAouo 6omue, r{eM xapaKTepHoe paccro.xHue Mexry o6rexralru (cra6o uc-

KpHBneHHbre BoJroKHa), ro AsofiHoe KacaHHe o6rexra nycrofi cSepofi He peilrn3yer-

cq. B 3ToM cnyqae c rarofi cucreruofi Mo)KHo pa6orarr KaK c cncreuofi BbrrryKJrbrx

ren (no rcpafiuefi Mepe MoxHo r{crloJlb3oBarb npeAnaraeMbIfi Huxe anropuTM An.a
rrocrpoeHrr.s cerKu Bopouoro).

6. C tIO C OBbI tIO CTPOEIJVIfl, PA3EHEIJVIfl BOP OHOTO-IET OHE

Cyute crnyror pa3nnqHbre c no co6rr pacr{era MHororpaHHHKoB B opouoro, cH M -

nJreKcoB fenoHe H [oJrHoro pa:6ueHur BopoHoro-[eJloHe, nst6op Mc)KAy Koro-

pbrMrr o[peAcnrercr rrenrMlt HccneAoBale^Hfl. MarcuaruKu co3Aaror cBorr anropHT-

Mbr, cM., HarrprrMep,147-51]. XaparrepHor"r veprofi MHorrrx MareMarnqecKprx an-

roprrrMoB rBJrrercr r{x peKyppeHrHocrr (incremental methods). B arou cnyqac pa3-

6uerrue Bopouoro-[enoHe rrepecrpauBaercr B rrpoqecce Ao6asreHlae, HoBbrx o6t,cx-

ToB B cr.rcreMy. Taxoe 6rrsaer Hy)KHo, HarrpuMep, Anr KoHcrpyr{poBaHur Heperynflp-

uofi cerxn fenoHe c flepeMesuofi rrJrorHocrbro y3noB, Ha Koropofr 6rrnaer yAo6Ho

peurarb aHSQepeHur{anbHbre ypaBHeHufl An.fl cneuuaJlbHbrx 3aAar{ 152,531. Cyue-

crByror anroprrrMbr Ar.fl rrocrpoeHH.s AByMepHbrx 147,54,55] u, nao6opor, MHoro-

MepHbrx 149, 561pas6ueHlrfi. Heroropbre HccneAoBareJrr{ co3Aa}or y3Kocncqvarv-

3HpoBaHHbre anropuTMbr, HanpnMep, rns, Haxo)KAenus 6nuxar"rrrrux coceAeri urlr
roJrbKo o6rerua MHororpaHHHKoB BopoHoro. B xnr.rre l2l Aaercq o6rop pa3nurrHbrx

anropr{TMoB, rJraBHrrru o6pa3oM, AJr-s pa6orrr Ha nJrocKocrn.

@ngnxu paspa6arbrBaror cBor{ iurroprrrMsr. Cneqn0uxa HX B ToM, r{106rr ns-
BJreqb KaK Mo)Kso 6onrure crpyKrypuofi uuQopruaquu o6 HccneAyeuofi cucrene
rryreM pacr{era BceBo3Mo)KHbrx xapaKTeprrcrr{K MHororpaHHr,rKoB Boponoro, cHMrr-
rreKcoB [eroHe pr caMoro pa:6neHr.rr. Anropbr nepBbrx "QusHvecKHX" anropnTMoB
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6. Cnctco1ut nocmpoeHufl pas1ueuun Boportoeo-7\etoue

BbItIHcJItJIu MHororpaHHHKH BopoHoro AJrfl HccJreAoBaH:'r^n crpyKTypL,r )kHAKoc-rcri.
Caustc repBble n: ony6ruKoBaHHbrx 3ro anropnrM Epocrona c coaBrop auu 157I u
anfopt{TM @usHrt [58]. Onu ellle He craBurH csoefi qenb]o AocrHr{b rvraKcHMalssOu
:QQexrnBHocrH aJIropHrI\Ia, oAHaKo crHMynupoBanu pa:paSorKy H ny6.urrxaqurc
HoBbIX, 6olee aSQexruBHbIX, orMerHM, HanpuMep, anropuru TaHuMypbr c coaBTo-
paMrr [59] u iurropurM MelseAena [60].

MareuaruKu oueHLIBarcT rSSer<rr.rBHocrb pa6orrr anropuTMa no crerrcrrH BO3-
pacraurfl BpeMeHH pacqera c yBenl4r{eHuer\r r{Hcra n roqeK B cHcrcr\{e. HanplrNrcp,
e cJIH tspeMt pacrer KBaAparHqHo c n, To 3arrprcbrBaror 3To xax O(n2) u ronopfl-r., q1o
eS{exrnBHocrb anropuTMa "nopx4Ka n2". floEpa:yrr,reBaercr, rrro yKa3aHHar 3aKo-
HoMepHocrb Aon)KHa BblrloJlHqrbc.f, c pocroM n. fitn QusnuecxHx 3a.{aq raKar oucH-
Ka He HMeer oco6oro cMblcira. TaK KaK Halrrr.r MoAenr{ Bcerla coAepxar orpaHtrtrcH-
HOe qrrcro arorvroB, Koropoe He r\,reHrercs. 3Aecb HcrroJrb3yrorcr .qpyrHc Kpr.rrcpHrr.
Hanpurvrep, aSQexrI{BHocrb pacqera MHororpaHHHKa Boponoro r{o}r(cr 6srrr ouc-
HeHa r{epc3 KoJIHqecTBO CoceAeii 1y'5, KOTopbIe Hcnonb3yroTc.s Ant lrocTpoeHt{s IuHo-
rol-paHHlrrca. 3rn cocelu HaxoA.srct BHyrpH HeKoropoil c$cpsl (unn xy6a) BoKpyr
LtcllTpanbHoro aroMa H oilpeAerflrorc.q nepeA HaqaroM pacqera r\{HororpaHHrrxa. 3(1-

Sercrunuocrb o6oltx anropl{rMon [59] u [60] SoprnranrHo orreHuBaercfl xax O(r'A'r)"
rorAa xax aQQeKrlIBHocrb rIepBbIX anropurMon Epocrona [57] u @uHulr [58] rn"rra-

erct O(Ns1 lnNr) n OW3s), cooreercrBeHHo. 3Aecr f - qr{cno rpaHcfi, a r, '  -

BepurHH Ha MHO|OTpaHHHKC.

Huxc I'I3rararorct anropuTMbl, Hcrronb3yeMbre aBTopoM B cBoHX paSorax. Or-
McqarcTcs ruau6otee Ba)KHbIe MoMeHTbI Anr peanH3arlHr{ AaHHbrx anropHrrrlon. O.4-
HaKO rlpe)K'4e r{eM [epeXOAHTb K UUIIOpHTMaM, yflclHuM! KaKHM o6pa:orr,r Cnc/f,yc]'npc,q-
craBrltrb pa:6uenue BopoHoro-leroHe Arr.rr KoMrrbroreprroro pacqera, KaKyrc rrH-
$opr'raullto MbI AorI)KHbI 3Hal'b lr yMerb Bblq[crtrf, An.lt KoHKperHoro HcnoJrb3oBa-
I ' IH'I MCTOIA.

6. I . t l lrcJreH Hoe [peAcraB.,.IeH r{e par6ueHun BopoHoro-leJ orre

7f,.u4 vncne HHoro rIpeAcraBJIeHHt pa:6ueuuir Bopouolo lrru /{c-'loue Aoc 1a-
TotIHo 3aAarb ux cerKH. B ceorc oqepeAb, An{ onpeAereHrrq cerKu (rpar}a) Hyx(go,
Bo-rrcpBbrx, [epeHyMepoBarb y3Jrbr, T.e. [ptr[Hcarb KaxAoMy u3 HHX nOprAKOBbrr"r
HoMep, Bo-BTopbIX, HMerb ra6nuqy cBq3Hocrl{ y3noB H, HaKoHeq, ecJrn Hac Hrrrcpc_
cycr MerpHKa,3Harb KoopAuHarbr y3JroB. Bcc:ro AoJrr(Ho onpeAcJrrrbc-q B rrpoqcccc
nocrpoeHux paslueHux. flono,rnltrelrHufi crpyrTypHrui asalu3 r\toxcr norpc6o-
Barb pacqera ApyfHX xapaKTepHcrHK, HO 3TO y)Ke OTAeirbHaf, pa6oTa.

tr4cxoAnorr uH$oprvratlueii y Hac rBr.rrercr MaccuB KoopAuHar ucHrpoB a1oNroB.
(Eyaer'r pa6orarr 3Aecb c orcreMoit {A}.) Hyueprqvn aroMoB ccrecrBeHr{brM o6pa-
3oM OIIpeAeJItcTC.fl [OpflAKOM LIX paclloJloxeHHt B nCXOAHotvI MaCcHne. Hylrcpaqtrt
y3noB cerKrr BopoHoro ycraHaBJlnBaercq B [oprAKe HX BburBJ]eHH.s. 3aN,rerHM, rrro
pa3Hble zLIIropHrMbI Moryr HyluepoBarb y3nbr crrcreMbr {D} n pa3HOM rroprAKe.
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Vacmu I. Ocuoeu .uemoda

6.1.1. Cemxa Boponozo

f,,tn zanwcu KoopAr{Har y3noB cerKH BopoHoro rreo6xoA}IM BeulecrneHHstfr

MaccHB D pa:rtaepHocrbro (l:3, l: nD),rre nD - qucro y3noB cerKH. Hor'aepa y3noB

ecrecrBeHHo o[peAen-rrrb B ToM [opqAKe, B KoropoM HX KoopAHHarsr 6y.Uyr 3anHca-

Hbr B MacctrBe D. [m yKa3aHH.s cs-ssefi (ra6nnuu cBt3HocrH) .uocrarortHo HMerb

ucrspi MaccrrB DD pazuepHocrbro (1:4, l: nD), HMet B BHAy, qro y cerKu Boponoro

nro6ofi HeBbrpo)KAeusofi cucreMbl crerleHb Bep[IHH paBHa qerblpeM. B xaxlotnl i-tvt

cron6qe 3Toro MaccHBa, rAe i npo6eraer 3HaqeHHt or | [o nD,3anucaHbl HoMepa

ero cMexHbrx y3non (cnnuneKcoB [erone). Tarcuu o6pasou, rapa Nraccneon D H

DD nonuocrblo orrpeAerl.flIor cerKy BopoHoro.

6.1.2. Cemxa f enorte

llocxolrKy y3naMu grofr cerKlr .sBJr-rrrorct aroMbl, To LIX HoMepa v Hx KoopAH-

HaTbr colep)KaTcr B HcxoAHoM MaccHBe AaHHbIX, O[peAent[oIrIHX cHcTeMy {A\. Ar

creMa, cocroflurafl Lr3 nA arouoB, coAepxrrrcfl B BeIrIecrBeHHoM MaccHBe A pazuep-

Hocrblo (i:3, l:nA). Css:Hocrr sa erofi cerKe orlpeAenterct reoMerpuqecKuM co-

ceAcrBoM . Ans ee 3arucu Hy)KeH qemtfi MaccI{B AA pazuepHocrb}o (\:fmax, l:nA).

B raxlor'a i-u cron6qe 3roro MaccHBa, rAe i npo6eraer 3HaqeHll.s or I go nA,3ar'v-

caHbr HoMepa ero reoMerpur{ecKnx coceAefi. B orJIHqHe or cerKn BopoHoro 3Aecb
qgcno coceAefi s o6qela cnyqae pa3rurrHo. flogroN{y (npu pa6ore, HanpulvtcP, H&

OoprpaHe) cneayer 3aAarb AnHHy cror6qos He MeHee, rreM MaKcHMaJIbHoe qt{cno

reoMerpnqecKrrx cocegefi, Bo3MoxHoe y aroMoB Aasuofi cucreMbl. 3ro 3HaqcHIIc

fmax anpuopn Her{3BecrHo H olpeAenrerct roJIbKo nocJle nocrpoeHun paz6ueHnfl

BopoHoro-[enoHe. Onslr pa6orsr c rpexMepHbIMH lvIoAeJItMu SHsHvecKLrx cnc-

TeM roBopHT o roM, rITo 4r.f, 
"o4HopoAHbrx" cucreM Tnrra TIJIoTHrIX ynaKoBoK oAHHa-

KoBbrx uapoB 3Har{eHlre fmax o6srquo He npeBbllrlaer 20; lnn 
"aNypHux" THna rer-

pa3ApurrecKH KoopArrHnpoBaHHbrx cncreM (artaopQnbll"I KpeMHufi), a rarcKe cnyuafr-

rro pa:6pocaHHbrx ror{eK 6srsaer u30, a reoperuqecKn Mo)Ker 6slrt euc 6o",rr 'ruc.

flapa MaccHBoB A u AA coAepxar nuo uu$opMaul{to, orpeAen.flrouy}o ccrKy ,{c:rouc.

6.1.3. Coomeemcmrue Murcdy cemK(Mu Bopouozo u feaone

[nn,ycraHoBJreHnr coorBercrBnfl. Me)Kry cI{creMaMV {A} " tD} AocraroqHo

ilpeAycMorperb MaccHB DA pazuepHocrblo (l:4, l:nD) utu AD pa3MepHocrbto

(l ' .t,max, l: nA). B nepnornl Maccr{Be Anr Kaxloro y3na cerKH Boponoro (cllrrrnncKca

{enoHe) 3arrncaHbr HoMepa aroMoB, o6pa:yroull4x AaHHrtfi cl{MnneKc. Bo BTopoM

MaccHBe Ans Kaxroro aroMa yKa3brBarorct HoMepa y3noB cerKH BopoHoro, tBJItlo-

urHecr BepuuHaMr.r MHorolpaHHHKa Boponoro AaHHoro aroMa. Beluqulna vmex -

MaKcHManbHo Bo3Mo)KHoe qucro BeprxHH MHororpaHHHKa Boponoro AanHofr cuc-

TeMbr. Kax n B cnyqae c fmax, TorrHoe 3HarreHue vmax Iv{bI Mo)KeM y3Harb rollbKo

nocne Tofo. KaK rrocrpor{rvr Bce MHoforpaHHr{Ku Bopouoro cucTeMu. C noMoulbro

MaccnBoB DA u AD terxo Bbrrrrcrflercs cBr3Hocrb cerKu [enoHe (nraccua AA), ecJIH
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6. Cnoco6ar nocmpoeHufl pas6ueuun Bopouozo-fetoue

Puc.5T.l lpHuepsr Nlaccusoel A, DD, DA u AD,
orrpeAenrrculHx CBT3HOCTb H HHr{HAeHTHOCl.b
y3JroB AByMepHbrx ceroK BopoHoro n fleloue.
9epHrrlrH ToqKaMH H crlJlotrrHbtMlz. n:a*rtfl,Mll or-
MeqeHa cerKa Bopouoro, 6olruruun Kpy)KKaMH
u rryHKTHpHbrMH TTHHHAMU -- cerKa lenone. Co-
AepxaHue rpex nepBbrx crol6rloB MaccHBoB cJre-
Ayrcuee:

I
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1
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MbI HMeeM roJIbKo cerKy Bopouoro (uaccun DD), n uao6opol H3 DD terxo nepe-
c,rurars AA.

Ha puc. 57 npnneAeH rIpHMep HarxHX Maccr.rBoB. Maccus u AA u DD ilpeAcraB-
Jlttor co6ofi ra6luqrt cMexHocrvt) a DA et AD - ra6nurlu lrHrluAeHrHocrr.r rnt
3neMeHroB MaccLIBos A tt D. I,Isnecruylo B Teopun rpa$oB Marpurly cMe)KHocrH
(uHqr'rgeHruocrH) MbI He ucnonb3yeM, TaK KaK oHa cocrouT ToJrbKo uz nynefi H e1r4-
HHrr u flBrrflercfl rpoMo3AKofi trns KoMnbnrepHbrx pacqeroB.

6. 1.4. Xapaxmeprtue qucila

Pa:6Hesue Boponoro-leroHe KalKAofi cucreuw {A} xapaxrcpu3yercr cnc-
AyIOUIHMH ocHoBHbIMH tIITcJIaMH: nA - rrucno aroMoB crrcreMbr, flF - qrrcno rpa-
nefi Mosaurcu BopoHoro, nE - qHcJro cs.fl:efi cerKr.r BopoHoro, nD - qncro yrnou
cerK}t BopoHoro. Ecnu HaIUa clrcreMa 3a[oJlHfler Bce [pocrpaHcrBo, To yKa3aHHbrc
rrr4clra crpeM.flTc.s x 6ecxoHerrHblM 3HaqeHntM, oAHaKo HMero111Hecfl coorHorxeH'n
Me)KIy HHMII ocralorct. Etts noHequofi cucreMbr c nepHoAHrrecKHMH rpaHHqHbrMH
ycnoButMH BCe XapaKTepHbIe TIHCJIa HMeTOT BTIOJTHe OnpeAeneHHble KoHeqHbre 3Ha-
qeHHt.

Kpoue yloM-flHyrblx BbIIxe MaKcrrMaJrbHbrx sHa.{eHufi -frno* H vntax uMeror [paK-
ru'IecrHfr HHTepec B€JIHTTHHrI v - cpeAHee qucrto Beprur.rH MHororpauuuxos Bo-
poHoro v "f cpeAHee qucno rpanefi MHororpaHHr.rKoB BopoHoro, ycpeAHeHHbre
rro BceMy pa:6ueHuro BopoHoro.
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Vacma I. OcHoeur "vemoda

!{nr pa:nbrx cucrervr c oAHtrr\,r r.r reM xe qucroM aroMoB ttA xapaxrcprlblc tl}IcJIa

Mory.r 6trrs pa3nHqHbrlru. /{lx HeBbIpo)KAeHHbIX cncreN{ oHH cBt3aHbI Irpocrblt\ l l l

coorr{oue Hrr.flr{H (no::o6nuc coorHotueHut An.s rIpHMurHBHblx tvlHororparlHHKoB pac-

cMarpH Barorcfl n l lpnloxctrlt l t).

trtl: roro, qro B Ka)KIyro BepuHHy ccrKt{ BopoHoro BXoIur l]oBHo no Llcrblpc

CBt3I'l H Ka)K.qafl CI]t3b COeAI{H.IeT.qBa V3"Ia, UMeeI\{:

n E  -  2 ' n D  .

llocxollxy nF raruKe quclro csssefi cerKu fieloue. a B Ka)I(Ayro ce Bep-

rur{Hy cxoAnrct B cpc-AHeM lro j cnxzefi., ro:

rt lT - rtA . f '  , i2 .

Ana,'rornqHo, froJrHoe qucJro Bcex o6ulux BepuHH MHororpaHI{HKoB ccrb

n D  -  n A ' i l 4  .

L{s ,Asyx rocJreAHux Qoprrlyn r{ BbrpaxeHr4fl. r., :2f - 4, n:xtoro H: fIprI.IIo/Kc-

HHr, CJIeAyeT OrIeHb rlpocroe H rIoJIe3Hoe cooTHoIxeHHe:

nF --  nD-r nA.

Ero troNHo ucrroJrb3oBarb Arrr KoHrpons rpaBunbHocrn pacqera pa:6ltcuu.a

Bopouoro--!c;roHe.

6.2. [IocTp oeHue IIHAIIBI{AyaI bHblx MHororp aH Hunon Bop oHo ro.

MeroA odxoAa rpaHeli

B AasHotvr axropuTrvre rrocrpoeHrre MHororpaHHIIKa Bopouoro ocytqccrBjrttcr-

crr rrocneAoBarenbHbrM HaxoxAeHI{eM Bep[rHH rlyreM o6xoAa BoKpyr xaxroi'i rpaHU

t60]. OH 6ul pa:pa6oraH B Harrane 80-x. o6ra,Iaer BbICoKoll eQQotruBHocrblo rI

rroKa3aJr ycrofrurinyro pa6ory Ha BbrrrHcJIrITeJIbHbIX MaIrIHHax pa3nuriHrIX TI{tIoB.

B sroN{ anropr{TMe uuSoprtaa\vfl o MHororpaHHHKe BopoHoro 3arlucblBaercfl B

cncuuanbrloM BHAe, yAo6gou Artq pacqera BceBo3t\{o)t(HbIX TorloilornqecKrIX I'I I\4cr-

pnqecKHX xapaKrepncruK ruHororpaHHuKa.  @oprnrupycrc f l  ue l r t t i  N taccHB

NF( I '.|l{angls, l:l{/aces), rpeAcraerrroqufi co6ofi ra6nuqy cMe)KHocru Ant rpaHcii

Ha AaHHoM N{HororpaHHHKe. lpaHr.r rryMepy}orct B nopqAKe BbItBrIeHHn. ltn k-ir

rpaHn (n k-rur cron6qc) 3arrncbrBarorcfl HoMepa cNIexHbIX x ucti rpaucti. floprgox

3ailHcrr 3THX rpaHer"r HAer s rofi locneAoBareJlbHocru, B xoropoir BbltBJltrorcs o6-

pa3oBaHHbre Hr\{rJ pe6pa Ha AaHHoft k-fi rpaHn. Teu cattblM H rpaHu, I.t BepuHIIbI

tv{HofolpaHHHKa cpa3y oKa3brBaroTcr y[oprAor{eHHbrMh Nrfl, AaHHofo MHoforpaHl]HKa.

OcHoeHafl BbrqrrcJruTeJlbHar pa6ora ilrlfoprrrMa 3aK,[roqaerct B liaxoxreHlltl

roqeK nepeceqeHurr rpex rrfiocKocrefi.lpn3Toro peuaerct cucreMa ypaBHeHnitsula'.
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6. CnocoSar nocmpoeHun pus6uernrn Boportozo-/{e.t oue

3Aecr x, !, Z - KoopAuHarbr ucrolrofi Tor{Kr.r, a xoasrfurrneHTbr Ai, Bi, C,, D,
3aAalor rpn rrnocKocru BopoHoro Me)KIy ucHTpanbHbrM aroMoM ir,, gln Koropofo
crpoHTcf, MHororpaHHIIK BopoHoro, u rpeMfl TeKyrrlnMn aroMar\rr.r u3 ero oxpyl6c-
ut'tx. t{epe3 KoopAHHarbI aroMoB xoe$$nqueHTbr Bbrpa}r(arorcq raKuu o6pa:orvr:

A , : ( - r s  - x , ) / 2 ,  B i = ( ! o -  l ) / 2 ,  C ,  = ( i o  - 2 , ) 1 2 ,  D i  =  A l  +  B :  r C :

flepeg HaqanoM pacqera MHororpaHHuKa cocraBrrrcrcr cnrcox 6ruxariurrx
coceAeli traHHoro aroMa, H3 Koropbrx 6yayr oflpeAcJrrrbc.fl reoMe't'prrqe cKuc cocc4rr.
KoluqecrBo 3THX aroMoB Aon)KHo HecKoirbKo fipeBblxarb IuaKcHN{anbHo Bo3Mox-
Hoe qI{cJIo rpauefr Ha MHoI'oIpaHI{HKax BopoHolo Hcc-TeAyclroli crrcrcMbr, raK KilK
feoN{erpHr{ecKHe coceApr He o6.ssarerrbrro caNrbrc 6lrr:xuc K qeH.fparb}roruv arot\rv.
Oco6cHHo 3To orHocHTC.tI K FIeocHoBHr,rM r-eoN,rerpuqe cKnM coccArru. 7]lr rolror-qr-
i{bIX cncrervr (ynaxoBKu urapon) 6srsaer AocraroqHo B3rrb 25-30 CllrNar-rurrrx co-
cc,feii, ililfl a;lrypustx (runa crpyxrypbr BoAbr) - roprAxa 50, g;r-a rcrcporcrrrrr,rx
Mo)Ker norpcOonarbc-s 100 lr iIa)KC 6orrure. lra uoruureHrrfl lQrfrcxruBHocrpt pado-
TbI anropuTMa rIoJIe3Ho pacnonoxrrrs nrr6paHHbrx 6ll.rxar"rrurrx coccreir e nopqjlxc
y Ben r{ q c H rr fl, p ac cT o tltrvfl oT ueHTpaJr b}r ofo aTor,ta .

l. Ha rrepBot\,{ ulare pa6oru ;ulroptrrr{a HaxoAr{Tcr nepBar rpaHb rrcKoN.{oro Mgo-
rorpaHHHxa. flepeiupan Bce aroMbl crrcrerubr, HaxoArrM aroM i 1, 6luxariurHl-r x i,,.
I l locxocrr Boponoro 3THX aroMoB (ua:onerrr ee P,) rnnrercr o6pa:yroulcli nrocxo-
crblo, T.e. traer HeHyneByrc rpaHb MHororpaHrruKa BopoHoro aroMa in. 6o.'lec ror.o.
Tor{Ka p llepeceqeHl{t arofr IIJIocKocrH c orpe3Koru, cBfl3brBaroil]rrM arorubr i,, lr i,
(pnc. 58, a), o6-qsaua nexarb ua eroli rpaHu. Ecrr.r 6rr ro.rxa p He rrc-r(a.qa rra rparrg,
To 3To o3Haqano 6lr cyruecrBoBaHue aror\{ajl, [JrocKocrr Bopouoro rioroporo { or--
ceKana 6u rovryp or IIeHTpaJIbHoro aroNra in. Ho B 3ToM cnyqae nnocKocrr, P,lcxa-
ta6r't6llrNe x io. velr Pt,d3HaqrITu aTot"I./ 6rt:r 6u 6:rrrxe K rICHTpanbHor\{v; rtcNr /1.
tITo [poruBopctlHT ycnoBH]o nurOopa aroNra i 1. (3lccr r\,rbr l.rciloirb3yctvr r.o csoiic rso
il,r locKocrn Boporroro, qlo roqxa p ecrb ocuoBarrlrc nepncHlr,rKynrpa lr: in Ha rr., ioc-
xocrr  P1.)

2. l lepe6Hpafl Bcex ocraBrurrxcs coceneli. uaxo4uM aroNr i., nrocKocrb fiopo_
Hofo KoToporo Pr rlePeccKaer l lnocKocrr P, rto rvtHt4rr (PtPz),6llrxaiturcr-r K vrxc
H3Recrllofr rovxep (p"c. 58, ,t. OcHonasrre nepneHruK)'nrpa s3 T'oLrK Lr p flarrprNryro
(Pf z) (rovxa q) 6yner npuHaAnexarb pe6py HcKoruolo ruHororparrr{rrKa. 3ro r-axNc
rloHtrrlo' n6o ro'{Ka q He Moxer 6lnr orcoqeHa or rorrxup Hlrxaxoir lpl,roir JrrrHlrcr-r
(Pfj) Ha n.lrocKocrlt P,, lax KaK o[{Tb rorrxa q ecrb SnytNaiituafl K p rro nocrpoe-
HIITO.

3. Haxo4HNI aroMbt i.ui.., nroct<ocrlr BopoHoro Koropbrx P1u P, ncpcccKagr
rIHHIrro (Pf) B roqKax V, u V",6nuxaiiruux K roqKe c1 (puc.58, a). Toqxu I, 'r tr I, ' ,,
tBr-rrlorcr BepurL{HaMH HCKOT\{O|O IvrHOrOrpaHHHKa. 3ro olreBrrAHo, TaK KaK .roqKa q.
MbI 3HaeM , upl'4,Ha!^Ire)Kur pe6py, a lnuxart[Il{e K ueii 'ro.{xrr [epeceqc]ltr c KaKrrrvtH-
nu6o nJlocKocrruu BopoHoro cl{crervrbl tBntlorc.fl ero KoHuaMrI, 'r.c. BepuqHaruu
MHororpaHHrrKa BopoHoro.
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Vacmu I. Ocuoeut uemoda

4. flepe6vpafl ocraBrur.rxcr coce4efi, HaxoArrM aroM i4, rlirocKocrr BopoHoro

Pa rcoroporo repeceKaer rpsMyro (PrP:) B rollKe V2,6truxafiurefi K Bepuune Vt

(p"c. 58, a). 3ra ro.{rca Vr6yrcr or{epeAuofi aepurxuofi Ha rlepBofi rpaHu, tlro cneAy-

er r{3 paccyxreuuit, aHaJrorrrqHblx [pHBeAeHHbIM Ha Iuare 3. flpoaorx(a.s ary pa6o-

ry, 6yler"r oflpeAensrb BepmnHy 3a Beplul{Hofi, noxa He 3aKoHquu o6xoA, AocrI,IrHyB
Yeputuntt V.

Wrarc, nepBar rpaHb MHororpaHHI,IKa Bopouoro o[peAeJleHa. I,IssecrHrr Koop-

AHHaTbr BCeX ee Bep[rHH H rrocJreAoBaTellbHocTb HoMepoB aToMoB, Aa]OIIIHX cMe)K-

Hbre c Hefi rpaHu. [nx HaxoxreHns ocraJIbHbIX rpanefi Hcrlonb3yeM To, vro xaxgrrfi

BbrrBJreHHufi npu o6xoAe aroM Aaer cBorc HeHyneBylo fpaHb 3Toro MHororpaHHHKa.

(P tPz )

(P f  " )

Puc. 58. flocrpoeuue MHoforpaHHnKa Bopouoro norcpyr aroMa io no r',teroAy "o6xo4a rpaHeli":
a -- nJrocKocrs BopoHoro P, IIeHTpaJrbHoro aroMa iou 6tuxailruero K HeMy aroMa i, Aaer rpaHb
Ha IicKoMoM MHororpaHHHKe. Toqxa p nepeceqeHr{rl orpesxa ioi, c rrJrocKocrbro Jrex(nr na :roi
IpaHH; 6 - atou i, nrocxocru Bopouoro Koroporo PrAaer Ha nJrocKocrr.{ P, ruunro (Pf 2),
6ruxafrurytoK ToqKe p.Oua onpeAeJurer BTopyrc rpaHb MHororpaHHHKa. Toqxaq-ocHoBa-
HHe nepreHAxKyntpa H3 roqKu p Ha ilHHrno (PrP) - Jre)KHT Ha pe6pe MHororpaHHvKa; s -

aroMbl i, tr i,, rrrrocKocrrE BopoHoro Koropbrx nepeceKalor nuHr.rro (Pf ) B ToqKax V, u Vr, 6nu-
xaiiurux K ToqKe q, Aa[yr lpaHu HcKoMoro MHororpaHHHKa. Toqxu Vru VrflBJtrrorcfl, Bep[rHHaMH,
a orpe3oK VrV, - pe6porrr MHoforpaHHHKa; e - aroM io, nrocxocrr Bopouoro Koroporo Po
ilepeceKaer JIHHHTo (P f ) B ToqKe Vr, 6nuxaitruefi x BepruuHe V, Aaer rpaHb MHororpaHHr.rKa.
flpo,lolxat raKHM o6pasou, B KoHIIe KoHrIoB 3aMKHeM rpaHb (conepr-uurr,r ee o6xog), nafiAs arou
i", onpeAerqrcufifi nepu:uny Vr.
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6. C n o c' od ur no c: ntp o e Hun p a s 6 u er um B op o r r o e o-ff e_t o r t e

flpuuunl Anrt Kaxrofr lts HIIX yxe Hrueercr Hrr$oprraarrHr, no3BoJr.qrcruar Ha.ra-rb od-
xoA rpaHrr. HanpHN{ep, rJlocKocrb Pu colep)Kr.rr Beprxwuat [i-, tt L'r, oflpeAcnrrculrrc
pc6po Ha TIuHHH (Pf+), nexarqeff Ha 3Tor"r nnocKocru, a raK)(e JrrrHutr (Prp1) n
(PqP) (crnr. puc. 58, e). Haqas o6xoA c oAnoir H3 3rrrx BeprrruH, r\,rbr. cncA!fl ilpolci-I)-
pc lual'a 4,4octurHeM Apyrylo, onpeAennB TcN{ car\{brM rpaHb Ha trJrocKocrrl P*. l lpn
o6xorc ::roti rpaHa BbltBtrct, oqeBHAHo, HoBbre aror\{br, AaIoruIJc oLrcpcrrrbrc r-parr'
Ha AaHrIoN{ IutrororpaHH}IKc. flpHucrnl An,a Ka)KAofi ns Hrrx lvrbr BHoBb rrruecru aHaJro-
ftltlHyru craproByro nrrQopMaUulo trl7fl vx o6xoAa. lalsHcr"ruax pa6ora cocrorrr B
IIocncAoBarenbHoM o6xoAe Bcex BbItBrteNIbIX TaKIIM cnoco6ou HoBbrx n:rocxocrcii
BopoHoro, AaIolIrHX rpaHH MHororpaHHHKa. tr{cvepnaB BCc rnKrrc i l-rrocKocr-r{. 11ony-
qaeM rorossrii MHororpaHHHK Boponoro.

C nououtbto 3Toro anropl{TMa JIerKo rroiryrrurb ccrKy r{eronc. [l.a aroro rry)K-
Ho [ocrpoHTb MHorofpaHHtIKr{ BopoHoro A,'rr Bcex aroruoB cHcrc]\,tbl. Tcrnr caMbrr\l
nrr 6yAelvt 3Harb Anfl Ka)KIoro aroMa ero reoMeTpr{rrccKgx coce.qcr-r. flocnc 3To.o
oc'racrc-tl roJIbKo Aon)KHbIM o6pa:orr,t 3arlucaTb ux B ruaccHe AA (l:./hax, 7:nA), lrc-
flonb3yq Hyl\'tcpaqflIo aroMoB, 3aAaHHy[o B HcxoAHor\{ rrraccuse A.

6.3. flocrpoerrrre cerKrr Bopouoro. N{eroA ornrcausori ceepur
flpeglaraeltrtli anropHTl\,r cny)rorr B rrepByro oqepeAb x-[q ilocrpoeHgr ccrKrr

Bopouoro H cHMnrIeKcoB {eloHe. 3Accs rro cyrn ilena3KcrnyarHpyercr Hrcfl rryc-
Toro txapa lcnoHe Ant HaxoxAeHu.t[ y3.l-IoB cerKr4 Bopouoro. Bsr.{HcrrcHr.{e Bcprr]H}i
MHororpaHHHKa Boponoro c IloMoulbro nycroii c@eprr. ontrcaHHor-r Bonpyr qerBcp-
KH IIeHTpoB, npeAcraBJlterc.a npocroti I,I HarntAlrofi npoqeAypoit, t{crroJrb3ycMo}"r MHo-
|I'IMII HccJIeAoBalenflMlr. B '{acrHocrlr, roxoxat u1efl, peant{3oBaHa B anropyrr\,rc
pacqera MIIorotpaI{HI'IKoB BopoHoro, orucaHHoro n [59]. Haur anropgrru oprrcHTH-
poBaH Ha [ocrpoeHHe scefi Mo3aHKH UenHKoM, no3ToMy noprtroK BburBJ]eHHfl y3noB
y Itac rlc [plrBg3blBaerct K orAenbHblM MrroforpaHHHKaM. ]i:rrr c 6lusxur\.1r1 ]rorvrc-
paMH IUOryr OTHOCIITbC' K pa3HbIIU MHOfOfpaHHHKaM, BO BCTKOT\{ Cnyqae Hc rrc}Kar
Ha oAuoli H roii )Ke rpaHr4, KaK yro 6rrro B anroprrrue "o6xo21a 

rpaHeri".
Ocnonnat Bblr{HcilnrerlbHat pa6ora anropuTrua cocror.rr B rrocrpoeHrrrl oilrr-

caHI{EIX cOep BoKpYr qerblpcx rotICK. f:r.a uaxo)Krgrrxr raxoii cQcplr pcruacrcr crr-
clcNra ypaeHcHHii

( ' '  - ' , = R 2  ( t = t , 2 . 3 , 4 )

3rXeCs Xi ,  ) '1 ,  Z;  QCTL H3BeCTHbIC KOOpAIIHaTbI UCHTpOB, Boi(pyl  KOTOpLTX CTpOtrT-
cr onr'rcaHlraf, cQepa" R ecrs paruyc lrcnolroi.r cQeprr, x, ),, Z -- Kggp,frrHarbr cc
ucHTpa. [\auuax cl4crellIa irerKo cBoAulcf, K Tpcr\4 JruHer-rHbrru ypaBr{eHrrrrv{ orrrocr.r-
TcnLHo Koop.qHHar IreHTpa. Pcureulre raxoli cucreMbr He Bbr3brBacr r{rrxaKrrx npo-
6lcrr. onpe4clHB x, v-, z, cp?3y )Ke B'rr{ucirf,e^r 3Harrcurre R c noMorr{rro ,T106or., rr3
qerblpex ypaBHeHI'rfr ucxonHofi cucrcurr. llpn perxcHHH -unuelinofi crrcrcubr nppxo-
AHTCfl, CJICAIITb 3A CC AETCPMHHAHTONI. ECrrU Orr 6IUSOK I( HY-rIrO, TO 3TO O3IIAqACT, qTO

) '
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Vacmu L Ocuoeu nemoda

AaHHat qeTBepKa IIeHTpoB KOMTIJIaHapHa H y Hee HeT OrrpeAelesuolt onHcaHHor"r
cSepu. Taxoe 6lrsaer Anr Bbrpox,qeHHbrx cucreM.

Vrax, cHaqaJIa HaxoAHTc.a nepnrrfi (crapronrrfi) curtanJreKc [enoHe. !l.a :roro:
1. Brr6upaerct raxofi-lu6o arou i, saAauuofi cucreubr aroMoB {l }. 3ror aroM

nyrlilJe err6uparb B IIeHTpe c[crer\{br, c reM.no6rr nepnrrfi cHMrrJreKc He coAepxan
fpaHHr{HbIX aToMoB.

2. flepe6vpafl Bce arolvlbl clrcreMbr, Haxorulr 6rnxafilluni.r r i, arolr ir. 3arrae-
rHM, vro c$epa, AIrfl xoropofi orpe3oK i jrnnwerc.rr AHaMerpoM, 6y4er o6qsarerrHo
nycrofi. Atolr, ecJIH 6sI oH oKa3€ulct BHyrpH erofi cSeprr, 6srn 6u 6luNe x i 1, ucu i,
(p"c.  59,  a).

3. Vs Bcex ocraBrrruxcq aroMoB HaxoAHM aroM i3 raxofi, .rro6rr oKpy)KHocrb,
orrucaHHar BoKpyr iy, i2H \, vMerra Mr.rHtrMalrsufi pary4yc.

3Aecs orMerHM, rrro cQepa, Ans Koropofi ganna.fi oKpyxHocrb flBrrflercfl 3KBa-
ropr.ranbHofi, To)Ke rrycra. V6elnucr B oroM. O6ogHar{HM 3Ty c$epy xax S,r,
(puc. 59, 6). B cauou AeJIe, ra ee qacrb, Koropar roKpbrra cSepofi S12, rrlcraB crny
urara 2. Ocraerct "noryueclq" nue S12. Ecru 6rr uexnfi aroM i,, pacnolaraJrcr B
arofi qacru, To otlplcaHHa.fl BoKpyr aroMoB i,1, i2Hi,, cQepa lrMeJra 6rtpaguyc MeHb-
utuir, verra cQepa Srzr.Yrrresruraflpa4ryc cQepu Snzv coxpaHfl.s Ha sefi arouu i, H
i2,Mbr c)KI'IMaeM ee rIoBepXHocTb K IIoBepXHocTrI cQepu S,r. B 3ToM npoqecce Harrra
yMeHbrrrarouzurcfl cQepa npofiler qepe3 Bce rorrKn o6lacu.r Mexly srz H s123, r.e.
qepe3 nro6ofi aroM i' otra3anutuitcxrau. Ho B groM cnyqae oKppKHocrb, oruc aHHafl
BoKpyr i1, i2, in,uueer pa[r4yc MeHb[Ie, rreM paAr.ryc ucxoAuofi oxppKHocrn. Taxuu
o6pa:olt, HaIrvv.ne aroMoB BHyrpH S,2, nporuBoperruT ycnoBrrro nrr6opa aroua ir.

4. HaxolllM rrerBeprsrfi aroM i4rarcoit, qro6u olucaHHaq BoKpyr aroMoB i1, i2,

\, ia cSepa HMena MHHHMaJnHsrfi paAuyc.

3ra c$epa ro)Ke rycra. B cury ruara 3 nocropouHufi aroM He Mo)Ker Haxo-
AuTbcfl s rofi ee qacru, Koropat noKpblra c$epofi 5123. EcnH )Ke xaxori-ro aror,r i,,
HaxoAHTcs BHyrpH Srrto, pacflonara.ficb BHe.S,r., ro yvreHbluaflpa1vryc cQeprr S,r,o,
coxpaHtt rpoiixy i1, i2, it ua ee rloBepxHocTrr, Nlrl o6.qsareJrbHo AocTHrHeu arou i,,
rloBepxHocrbro grofr cxuMarcIqefics, cQeprr (crvr. paccy)KAeHus An.rr rxara 3). B ror

Puc. 59. HaxoxAeHHe craproBoro
cuMrrreKca le loHe r ro  N{eroAy
onlrcasnofi cQepsr: a - ecJtH aroNr
i, - 6tuxafilluil K aroMy i,, ro
cSepa S,r, Art,a xoropofi orpe3oK
ir ir tynne.rcr AHaMerpoM, - nyc-

23 ta.l4Ha,re nro6ofi arorvt i, BHylpn
arofi cSepbr nexaJr 6rr x i, 6luxe
veu i2; 6 - auatorHqHo, ecJru

aroM ,3 Aaer c aroMaMH i, w i, o[ucaHHyro oKpy)KHocrb Mr4Hr4MaJrbHoro parryca, ro c$epa S,r.,
uMercrqar 3ry oKpyxHocrb B KaqecrBe AuaMerpanruofr, nycra.
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6. Cnoco6ut nocmpoeHLtfl pas6ueuun Boportoeo-fie.torrc

MoMeHT ona 6yler orlucaHuofi cQepofi Ans i1, i2, i3, i,,c paAuycoM MeHbrre r{cN{ y

cQepsr Srrro, qro HeBo3Mo)KHo rro ycnoBuro.

Hrax, HafiAeHuat qerBepKa aroMoB rrpeAcraBJrfler oAHH H3 cnMrrleKcoB feno-
He cucrerul:.;r {A}, u6o HX orlHcaHHas. c$epa AeficrsureJrbHo rrycra. Ec UeHrp Aaer
nepnsrii y3en cerKr.r BopoHoro.

Ha nropoM 3Tane pa6orrt anropnrMa HaqHHaeM npncrpar.rBarb HoBbre ctrMrr-
JIeKcbI K rpaHqM yxe uafigeHHblx. flycrr MbI HMeeM crrMnJreKc c aroMaMll io, i0, iy, is
B ero BepIxHHax. Tpe6yercs. s.aitrt{ cMe)KHbrfi eruy rro fpaHa ip, iy,i5 cnrr{rrnerc iB, i'
i5, in, T.e. 3aAarra cocrouT B ToM, qro6rt pr3 Bcex aroMoB cncreMbr lA\ nu6parb Hyx-
Hrrfi arou in. 3rurr,r aroMoM 6yaer ror, Koroprrfi ylonnerBop.ser cneAyrourrrM ycno-
BHf lM:

1) uafiaeHurrfi arou AorI)KeH Jlexarb no Apyrylo cropoHy or rrnocKocrH aro-
uon ip, i, i5, qeM aroM io. 3ro rpe6onauue oqeBHAHo, HHarre cuMnJrexcu 6yeyr BXo-

AHrb Apyf B Apyfa;
2) qeHrp orucaHHofi cQepu aroMoB ip, iy, i6, in (o5o:nauuM ero rovrcoir r/n)

pacnonaraerctr sa 6nuxafiureu paccrorHrrH K rIeHTpy orucausofi coeptr HcxoAHoro
cnMrrreKca i.,, ip, iy, i5 (rovxa d") (puc. 60).

HauounuM, tITo Bce IIeHTpbr o[ucaHHbrx cQep BoKpyr rpofixu aroMoB ip, ir,, i5
n lro6oro r{erBeproro JIe)Kar na oAsofi np.alrofi, a HMeHHo - Ha KaHaJre BopoHoro

AaHHot"I rpofixu. Orueruu raKxe, qro Ha cBs3r{ cerKlt BopoHoro He Aonxso 6rrrr

ApyrHX y3JIoB, KpoMe rex, Koropbre oHa coeAr.rHrer. Ysrsr BopoHoro qBrrrorcr KoH-
ITeBIIMH ToqKaMu cBt3H. lloerorray, nlrr6upar. aroM in, urr AeficreureJrbHo AoJr)KHbr
B3-tITb ror, Koroprrfi gaer cauufi 1nuzrcuit y3en Bopouoro dn x roqKe dona KaHaJre
cpru'

3auerHrr,r, tITo HcrIoJIb3oBaHLIe AaHHoro anroprrrMa rrpeAnorraraer cyulecrBo-
BaHHe cerKn Boponoro. OAHaxo 3ro 6rrno AoKa3aHo paHee H3 BecbMa o6ulux coo6-
paxeHufi. 14: cyUecrBoBaHut cerKlr Bopouoro cneAyer raKxe, qro, nocJreAoBareJrbHo
rlpucrpauBa-s HoBbIe cHM[JIeKcbI {enoHe x raxlofi HenoKpbrrofi rpaun cHMrrJreK-
coB, Mbr B KoHrIe KoHuoB rrocrpouM Bcro cerKy BopoHoro.

Puc. 60. HaxoxAeuue HoBoro crlMrrJleKca !c,ro-
rrc (lnyrnrepHa.s Hrnrccrpaqu.a). Arorvr in conrrlec-
lHo c iU u iu onpeAenrer cnMrrJreKc !e-uoHe, cMex-
usril x H3BecrHoMy cxMnneKcy ioiuiu, B ToM cny-
qae, ecJrH rreHTp efo orrucaHuofi oxpyxuoctu d,
Jre)KHT Ha MHHHMaJTbHOM paCCTOTHnH OT rIeHTpa

on ncassofi oKpy)KHo c r u d or4cxoAHofo cHMnJr eK-

ca. llrc6ofi apyrofi aroM cucreutr i, Aaer onr.r-

caHHyro oKpyxHocrb, Koropar yxe He 6y4er nyc-

rofi (nxnroqaer B ce6x 4pyrr.re aroMbr, B qacrHo-

cru, arou in).

y',,,,
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6. Cnoco1u nocmpoeHufl pas1ueuun Bopouozo-[{e.torrc

MoMeHr oHa 6yaer onncaHuofi c$epoir Irts iy, i2, i3, i,.,c paAr4ycoM MeHbure qcNr y
cQeprr S,rro, qro HeBo3MoxHo rro ycrroBuro.

Vrax, uafiAenna.fl qerBepKa aroMoB npeAcraBJrrer oAHH rr3 cuMrrrreKcoB Acno-
He cHcreur' {A}, n6o HX orucalnnas, cSepa AeficreureJrbHo nycra. Ec ueHrp Aaer
nepnufi y3en cerKH Bopouoro.

Ha nropoM 3ra[e pa6orsl anropr{TMa Ha'r.v:naeM npucrpanBarb HoBbrc crrMrr-
JIeKcbI K rpaHsM yxe uafigeHHblx. flycrr Mbr HMeeM cHMUreKc c aroMauu io,iB, i' i5
B ero BepIlI{Hax. Tpe6yerc.s HafirH cMe)KHbrfi erray rro rpaHn ip, iy,i5 cuN{nn€xc iB, i'
i5, iq, T.e. 3aAarra cocrouT B ToM, .no6rr H3 Bcex aroMoB cucreMbr {A} nu6parb Hyx-
urtfi aron in. 3ruu aroMoM 6yaer ror, Koroprrfi ylonnerBopf,er cne4yroulrrM ycno-
BH{M:

1) uaftgeHsrtfr arolt Aon)KeH Jlexarb no Apyryro cropoHy or rrnocKocrq aro-
von ip, i, i6, qeM aroM io. 3ro rpe6onaul4e oqeBHAHo, HHarre cuMrrJrexctr 6yayr BXo-
AHrb Apyf B Apyra;

2) qeHrp orlucaHHofi c$epu aroMoB ip, i, i6, in (o6otHavuM ero rovxoir r/n)
pacnonaraerct ua 6llrxafimelt paccrorHr4u K rleHrpy orucanuofi cQeprr HcxoAHoro
cuMrrrreKca io, ip, in i6 (rovra d") (puc. 60).

HanouHuM, r{To Bce IIeHTpbI onncaHHbrx cfep BoKpyr rpofixlr aroN{oB iB, iy, i6
n lro6oro r{erBeproro JIe)Kar Ha olHofi np.auofi, a r4MeHHo KaHaJre BopoHoro
AaHHor"I rpofirn. Oruerun raK)Ke, rrro Ha cBr3H cerKH BopoHoro He Aonxuo 6rrrr
Apyrlrx y3JIoB, KpoMe rex, Koropble oHa coeAnr{rer. Ysnrr Bopouoro rBJurorcr KoH-
IICBbIMH ToqKaMH cBt3H. lloerouy, nu6upax aroM in, rr,rtrr AeficrsureJrbHo Aon)KH[,r
B3.flTb ror, Koroprtti 4aer calmrfi 6rHsxr.rfi y3en Bopouoro dn x rorrKe dona KaHanc
cpru'

3arraernu, qro HcrIorIb3oBaHHe AaHHoro anropnrMa rrpeAnoJraraer cyruecrBo-
BaHrre cerKlr BopoHoro. O4Haro 3To 6rrro AoKa3aHo paHee H3 BecbMa o6ulux coo6-
paxenufr . Hl cyue crBoBaHI,I{ c erKLI Boponoro cneAyer raKxe, qro, rro cJreAoBarenbrro
npHcrpaHBat HoBbIe cHMrIJIeKcbI [enoHe x rcaxlofi HenoKpbrrofi rpaupr cgMrrncK-
coB, Mbr B KoHrIe KoHrIoB rrocrponM Bcrc cerKy BopoHoro.

/ - - - \ \
/ t  

- \

Pnc. 60. HaxoxAeHHe HoBoro cuMrrJreKca !elo-
uc (asyN,rcpHar HJrJrrocrpaunr). Arorra in coerr.rec-
lHo c iuu iuorrpeAenrer cuMrrJreKc [e:roHe, cMex-
usrfr x H3BecrHoMy cuMrrneKcy ioi'iu, B ToM cny-
qae, ecJru ueHTp efo onucaHHofr oxpyxuocru d,
JIe)KHT Ha MLiHHMaJTbHOM paccTotHHu OT rIeHTpa

onucaunofr oKpy)KHocr.u d oHcxoAHoro cHMnJreK-
ca. lho6ofi apyrofi aroM cucreuu i, Aaer onu-
caHHylo oKpyxHocrb, Koropar yxe He 6yler nyc-
rofr (nxnroqasr B ce6t gpyrue aroMbr, B qacrHo-
cru, arou in).
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B nptlrlcccc pacqcra rro AaHHoN{y anropirrruy BbrLlr.rcJrr}orct r(oopllnrrarbr Kari-

Aol'o y3na ccrKrr Boporroro rr paAnyc orrncannori c(repu. Kporrrc roro, ncnocpcA-

CTBCHHO nl)OCJIeX(t IBaCTC.r{  CBf l3HOCTb CIIMTIJIeKCOB, a ' raK]Ke HHUHAeTITT{OCTb y3JtOB

ccrKrr BopoHoro H aroMoB uICTeMbr {A}. [pyrltrran cJIoBaI\,IH, AaHHbrir arropurn 6eso

BcqKUX Aorrorrr{HTeJIbrIbIX ycul*tit no3BoJlflcr cr}oprtaupoBarb ocHoBr{bre NraccuBbr,

rrorf  r roc ' rbro xapaKrcpn3yrorque pa:6ucurrc Bopouoro-f{eroHc: D( l :3.  1:nD),

DD(\ .1,  1:nD) v DA(. \ :4,  l :n/))  (u '1.  pa3Acr l  6.1).  KpoMe roro,  A. , r r  Ka)r( .qoro urr \ rn-

ncKCa Mbr i{Mccru 3HatreHrrflpaljr1.yca onHcaHnoil cQeprr Rp5, H})riHbre A.rrrr crpyKryp-

Holo aHaJrr43a, Koropble raxxe norle3Ho 3arlucarb B creqnzl[rsuir NraccrrB R(l:nD).

5.4. flocrpoeHue,S-cerKu Bopouoro AJrr cucreNr urapoB pa3Horo paArryca

6. 4. I. Ofuque 3srteqaHu,r

llpcxge qeM flpncryrlr{Tb K cr{creMe pa3HbIX uapoB, Ha[oMHr{r\,r, rrro A,-]fr orn-
rraKoBbrx uapoB S-ccrxa roxtrecrBeHHa o6rrquoli ccrKe Bopouoro, floc'rl]oeHHor"r

AJrr rrerrrpoB tuapoB, H AJUI ee rrocrpoeHu{ Mo)KHo ncnoJrb3osaru i]}o6oli rrs Bbr[re-
r.r3irox(eHHbrx aJrroprrrr{oB. llprr :rorur paAuyc xaxxofi r4rrrepcrrrquaruuofi (nnlrcau-

rroii uexAy uapar\{u) cQepu R, nrtpa)Kaerct qepe3 pa1ryc onr4caHHofi c$epsr cl{M-
IrJIeKca RDq otIeBHAHbIIu o6pa:ou: Ri : Rls - Ro, a paAHyc y3Koro ropna R6 cnx:aH c
paAHycor,r oKpyxrrocru, orrucaHHofi oxoro coorBercrnyroqefr rpaHn curunrcKca

[c.uoue R;5, oH&JrorurrrHbrM Bbrpa)KeHHeu R6 : Rrs - Ro (crur. pa:ge.n 3.2).

/{nr pasHbrx rxapoB Hy)KeH ceor'r anropnrNr. 3Aecr Mbr fipeAi]araclr cnoco6,
ar{arorrrqHbrr"r "r'rcroAy orrlrcaHHbrx c$ep". OH noseoirfler rrocrponTr, S-ccrxy Bopo-
r{oro rrs rrc6or"r cncrcMu {B}, HNrcrou{eli oAsocBr3Hyro cerKy. Eclrr S-ccrxa Bopo-
I{ofo HccBti3Hax (HccnrnrttlluurlanbHat cllcreMa urapon), To I\IbI ]vro)KCIvI HaI"ITu roJ'Ibxo
oAHy H3 ec .racreri. Ho nocxoJrbKy Su:r.ruecxne cncreMbr, KaK rrpaBr.rJro, HN{eror ol-
HOCBfl3HyTO CCTK)" TO flpLrAnaraCrnrrrir a-UfOprrTM AOCTaTOTteH .qnr SOlrmuacTBa rrprr-
roxcqnii. Orr ycncurHo lrcnoJlb3oBa.rrcfl, Harrpnr\{ep, B pa6ore [61] E t" H3yt{cHH.s rpex-
rtlepHori ylraKoBKH Arro:r:roHr{-s, rAe pa3Mcp urapoB pa3ir{qaJrc.s nptrMepHo B i 0 pa:.

l,rasntrs oco6cusocrb AarrHoro aJlfopnrN{a B Tor\{, r{To.qn-s HaxoxrcHr.rr y3-'roB

S-ccrrcu Boponoro MbI .qon)KIIbI yr\{erb HaxoAHTb BrrucaHHbre cQepu r\rcxry ilpou3-
BOr'rbHr,rNru rrcrBcpKaNr{ uapoB. /{; ir eroro peruaerct cucrer\ra ypaeueurri i

( . r  - , r ; ) l  +  ( r ' - , r ' , ) l  +  ( ; - : , ) r :  ( R , + R ) 2  ( i :  1 , 2 , 3 , 4 ) .  ( 1 )

3Accu R n l, - l ' , ; ccrb ncxotntt lt i  paAl{yc u KooprIIHalbI rrcHTpa rrHTepcruuua-irb-

uoli cQcpbr, a R, r{,{,,},1, zi- pailr lycbl LI KoopAurrarbr rIeHTpoB 3a.qaHHrrrx uapoB
coorBercrBcrtHo. Pcueune 3Tor"r cucreMbr AocraroqHo rpoMo3lKo. Vz-za pa3JrHq-
r{brx :rHaqcHnr"r R, oHa He cBoAHTcfl K cr{creMe rnHefiuux ypaBHeur.tri, a ocraelct
clrcrcnoii ypaBHcHr{fi nropol"r crerreHn. flo:rouy ee perxeHue He rBrrrercr oAHo-
:lHaqr{brr\{. B sasrrcnrlrocru or HcxoAHbIX napaNlerpoB Bo3MoiKHbI oAHo, ABa rrnr{ rur
oAHoro Acl"rcrBnTenbHoro pelxeHl{t. Hnxe noKa3aHo, KaK perrrarb 3Ty crrcreru}/.

Llz-za Bo3IlIolKHocrH cylirecrBoBaHllt AByx peureHHri npuBcrcrrHor"r crrcreNrbl
ypaBHeHnt"I Bo3HItKaer AorroJrHr.rreJrbHar cJro)rHocrb rrpu nocrpocHr.rn ̂ S-ccrxrr. Ys-
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