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ch"s ,btrrrsjoM Mrr.u .i.r*or @fi.i .
utrr'fl;,J v,l"v,- "{ All Yc'P

l- A. UEXOB4OB, KaAd. rexa. flalk
fophftoBc{rn nHxeqepHo-crponrenbHdn xHcrnryr

NOCTPOEHI'E NOIEPbI NPflMON YTJIOBON 3ACEqKI{

flprMHe yrroBhre 3aceq(H ul'rpoKo npuMeHtrcTct Ha npaKruKe,
OaHaKo cyqecrByroque aHa,rHTuqecKIIe cnoco66l oqeltKtr lix roq-
HOCTr,r rpyaoeMKr,r, rql'leHbl HarrgAHocTu fi Ee aalor llcqepnblBam-
qefi nH(JopMaqIrIl. B Hacroqqei crarbe npeanaraeTcfl rpaouqe-
cKrji cnoco6 orleHxr roqHocrt nptMoi'i yr,loBoir 3aceq(u, nuues-
H6II' 3TI{X HEIOCT 'TKOB.

fIpiMeM creAyroque o6o3EaqeHHt: Tr Tz, , . . , T. - ficxoaHble
nyEIlTbI c u3BecTHBlMLI tOOpAuHaraMu; or, 02,,.., 02 - Afipex-
IluoHHbIe ytJIbI HanpaBne[{ii' 3ace.Ixu; Sr, Sz, , , , , Sr - AnuHhI
cTopou 3aceqKr; T1, .ir, . . . , ilrn 

- yr.rlbr 3aceqKlr.
cpeaHe(Baaparuqecxre orrx6Kr'r Koopauriar H flo'qoxeHllt roq_

xu P orHocure,rbHo ,icxoAtlHx nyHKToB MoxIIo BbIqIicJItfb no rFop_

MynaM:

IAAIIBB) -
IAAl

IAAIIBBl,_IAB)'$a1 "
IBB] - m?:

IAAI + IBBl
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M,:n,+ ny_
IAAIIBBI - lABl'

tuzn,

m2: (l\



rrle m. v m! cpellllexEaAparLIqecKle ouu6Kn KooplLllll;ll lo'l'
w\ P; md cpellHc(BaAparlrqecKat o fi6(a HaflpaB,renlliI 3ac('l'
KA; M cpcilriexBaAparri.recxaq orn 6Ka no'ro)Kcsnt rorlKn P:

rli: 
S 

-P: /ri: 95-10, 
', 

:266265".

\41( rv N .H.lopv. u |' o ro-l.ll llo.fll lojo^'ll q oqr' I
(r ?rt,n"r LL)rc rr 'ra,r\4.H\LriIo ou,lr. . ou l6l J no '{nop4Hh lPhlr
ocqM u,'rrc6oM)- rpyroM,! HanpaE.reHIIrc) Moxer aarL I(puBat cpcn_

Hnx o r6ox lrorepa cpcrHeKBrrparHqccxoro 3"!{llnca norPellr-

Arr rpaQuqecKoro nocrpocHnq noaepbl Heo0xolllMo 3!larb
(ro,rhuyrc 10 , vr'.yto Bo Io,1\o.ll cle lHp o rnd L[' 1,] ' clof
'.rru rca r.o.l,.u rroc 'i ("4 60"1btl)lo ll qa \lPlll,lll)lo orll ' l l 'rr rlxpexqroHHLIii yror q0, 6oJLrnoii noJryocr' llpnMcHIITe"'lbno K

paccvaTpuBaeMoMy c.rlyrlalo aHalrlnrrFIecKoc peIneH11e l]bIno.iInteNr
no droDM\.'le III

2lABI
tg7 eo: , ^^, 

tz'
lbttl 1AAI

rrDfiqcM noJyqacM nBa 3HaqeHxt AllpcxqnollHoro yrta, orilllqarc_
uilecs ua 90": qoL coorBercrBycr 6o,rburoil ro''ryoctl, 90. - Marroft.

flp Bhrqrc,-reHltx no QopMyrc (2) crlcrryer np aepxnBarbct
c!'reAyroqtx npaBn{'Ir

l. Ec,rrr 2 [,48] Be"quqtHa no'r]oxr{re.rrbllat, ro npH nono)Iifi_
rc,'rr,HoM 3rra,tanuri rpo6u (2) <po,:qo, rpn,:90'{qo, a nplr orpu
rrarerlhHoM qo,:90" qo; tp6,:180' qo

2. Ect 2 lABl - Re"IltrrnHa orpnl{arerlbHat, ro npr nonox}l_
Terlbflov 3HaqeHnl apo5u (2) q0,:90"+qo Q0":q0, a npll orpn-
rlare,'rbHoM rpo,:180' qo, qo,:90"-9o

^o:iaal,IABttd^'"o,- IAA I - lABltseo

no H3Becrlrr,rM :naqcrrnnrv ,40, 86, rp6 uoxuo nocrpollrb lroaepy
no MeToai(e, orlcarrfioir, fiarrplrMep, B pa6oTax [], 2],

Bbrqnc"!enta IIo 4opMy,rart (l), (2), (3) rpoMo3A( , no3ror{y
pa.pi601.rH rlJ{l,r ,r.chr.I cro.oll nocTpoeH a ro(Pphl. Koro.bli
ne rpe6yer aH:lJrI]lnqccKrrx pacrreroB, npocT n ncflo'rneHllli u no
rorrHocrrl Hc ycrylacr arrarrrrrqecxoMy,

PaccMorpuM npocryro yrroByro 3aceqKy (pIrc. l). B naHHoM
c,'ry.rae Oopny"l6l (l) c y'{croM (o3OO!iqneHroB ,4; u B; npaul't
BU,q:

n!- "".,. {si.^+o: srcoq'd,): r4)
" p" srn" T

mj m2
n: : - "^ {S?''n'?d" S:sin",\: M " .'.. {Sifsi}., p'srl| Y ' ' p.ln"r

n2
(3)
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^ floAepa uMeer c g!'r{rliDcoM qerr,rpe o6que rasKtt 1, 2, 3 11 4.
UHH COOTBeTCTBy]OT SKCTpellaItrrbrM 3HaqeEurM notpelllHocTeil no_
roxeH]lq rolrKlr P. 3teca P1:P-i:Aa, P=:p, ^-Br.
3n"!r.tnc BnricaE B naparne!'rorpaMM, cropouu xoroporb napar!,rerb-
Hbr cTopoHaM 3aceqKr II oTcTonT oT noc,leaHrix lla paccTotHuu

14 . Tan"r o6pa3oM, cropoHaMri rapar'rleJrofpaMMa rBrrrorcq
P

,ruHrly xparitllx noJroxer,r iltorKtl P. a u"rruun, t'Sl 
"uprnrn-

lu3yror nonepeqHbre cMeLqeHHr gTou rorr*{. P

Pnc. L CpeaHrn rcalparlqec(}llri 3nnrnc norpeDHo
cre! r noaepa npocron yrnoDon 3aces&!.

_ OT,'ru,iure,rl,rioi oco6eEllocr!]o noAeplr rB,lrercr cne,qytorqee,
EcnE qepes roury P nponecru aBe R3arMHo nepneHAnKy!,rspHbre
nptMLIe. To paccror qr vexdy loqKzMH nepc.eroH rr ?frx n!r_
MLI\ c roaepon xapaxrep r3yer our 6^y ro,loxeHur roq^{ P, TaK.
3-1:3 2:ac:db:M.
, KpnBatl abcd tBnterct Ayror:i oxpl'xnocru c qearpon O, ,rex<a-
Ir(uM Ha 60'1ouroi noiyoflr 3rrrnc.. B 06u.M clyirae (Sr)ASt
HanpaB'aeHYt 60,1rrnot ocr tI'1 itca 60,16rUoi' A{aroHa. naprr-
.IeJrorpaMMa Ee coBlaaaloT. coBnaAeltue Ilx Bo3MOXHO,'IUIll6 nplt
paBeflc r Be cropoH raceu{q.

143 c(a3aHHoro cjreAyeT, qTo 3aaaqa nocTpoeHrjr noTxepln npo_
cTot ya,'IoBofi 3aceqKli cBonfiTct I( oT6lcxaHtlo no ToqKaM a, r, a
n d uAHlla ohpvatroct O- fpaOH.{ecK ora rataga pcure,L, cre-
IyrouIHM oopa3oM (p11c, 2).
.,- lJ npollsBonr,Ho Blrr6pa Hofi ToqKe P cTpolM yron 3aceqKu ,v.

lla cropoHax Jroro y-Ja oTKJlc.DLtBacM l,r/,1"t Sr r ,S2 E vacuta6e
l:25000 u no,lyqaeM ro\KH Tt y fz B -o,rne P soccraHae,,lrrsaerl
n€pnerJAu(yrlgpbr K HanpaBJleHr.rrM 3aceqKu. orK,raabrBaeM Ha uux

. rJ'
B l\rzcurTaoc l:l oloe.Kn P^-:!:" AFa--PP

.B roqKe 72 BoccTalaBr'rr.rBaeM rlepneHAu(ynrp K nuHu11 PTz, Ha
t{oropoM orK!'raAbrEaeM Jr E noflyqaeM Toq[y r, paccronHr.re pD:
.154



: [5714 IIpoBoarM Ha paccrornrr, parrrou PD, auurrro,
napa!'r!'rer''rbByro P?2, Ao nepecerreHufi I roure E c M49{xenueM
Ma,roii cropoHbr ,aceq,{ , c,,r^noBi e tLt'o, Pf- 

"in1 
' 9".",

roqKy E npoBoAnM JrnHnroi napa.lnerihHyro l1d, 4o nepeccuenua
c npoAorxeHneM ptrMoii Pd B ro.rxe e- B pe3ynbrare noiyqaeM

'.i/sFrq

Puc.2. noprlox nocrtocrlr nolcpLr rptr oopoM
(a) ! iynor (6) yriar nPocron yriosoii 3acccxr.

IlpoBoar H3 ro,reK a rr d lia( n3 IreHTpoB aytn o(pyxHoc,I
paAHyca ,44 Ao nepcceqelrnt B nepBoM,crtyllae c 6oJILUroii cropo-
Boii 3aceqxn, a Bo BropoM - c Ma'roii, nony,IacM To.tKn. n b.
CoeAuBuB Toqxn a n b, b \ c, c fi d r BoccraIIoBrB B cepe/lufie 01'
pe3noB db,6c H cd nepneHl1ll(y",1tpbl, B nepeceqcHlrH ux Haiilcv
rouxy O. Hs erofi rorrrn (aK u3 rreHrpa npoBoal]M ayry ol{pyx

flpoBoar qepe3 P tI O npruyto, ro{ryqr'IM nanpaBl-Ienne 6o.rb
rxoii oc , r repneH0 rr(jnhlHbrM cli 6y!' I HanlaB,lcH t. Manoii o' q,
'lo\Ku 3 Ll 4 MoxHo HafiTtt, npoBeat u3 roqKt ,1 KaK u3 qeHrpa

'[yrfi oKpyxHocrn paAryca,4'l ao nepccer{eHur c Nlaroil ocl'rc no-
AepLr, CoeAuHrB nraBHbrMfi (pr'rBLrMlr roqnt J u 4 c d Ir d, lMecM
npaRyro qacrb noaeplt,

l5l



,rleByrc qacrb noaepb' HCrP)nrio nocrpoHrb, orr'lo)xfiB Ha 6011b-

rxofi oc olpe3oK POt PO. -fo,tt<a Or rB,lte,c{ ueHrpoM oKpyx-
HOCTU rleBot l 

' 
CT,.j noAepu.

Korna yror raceq( ryno; (p?c. 2.6'), Reo6rolnMo Ha npo-
lonr(ehxH 6orbuJei cropoirH Hatrrr rovxy Ti na faccroflH 52

or roqKh P, a 3areM ace tocrpoefi|,ls Bhno'lH lb rio nplJBeaefiIloii
METOAI,IKE,

Ecr{ yro,5 BaceqK{ paBeH 90', a S1:Sr, noAepa o6paqaerct

^ m.S'

rpadEqecRr,rM cnoco6oM, M6I no_
a mnr,ruverpax (cM. ra6rtqy).

B OKOyXHOCTb C UeHTpOM B louKe P h paAMyCOV. pdBilu\4 
-,IIpn 1,:96", a S1<Se,6o,r6nafl qacrb noAepln coBlraaaer c Ha-

npaB!'reHr'reM MeHLrxeii cropoHbl 3aceqJ<fi, npurleM 60,1BnIar no',lyocb

, n-5, ^ m.Jt
Ma,4aq nO,lVOCb Dn: .I

nDe,q,'raraeMlrii cnoco6 Moxer 3HaqI'ITe!'IbHo ynpocrlrr6 oI{eHKy
TOqHOCTE MHOrOKpaTnoii nptMoii 3aceqKlr (npu !'Io6oM Kor''Il{qccrBe
HanpaB,reHEft). flpt 3TOM npeACTaBUrCtl BO3MOXIOCTb no!'IyqaTb
MaKCUMyM !.II{(pOpMarltrfi o norpeuHocTI',I norotteHut BcTaB!'IqeMou

roqKp r,f pouiaTb Bonfo. o Ha'l!'Iy,lueM BaptiaHre BcTrBKlr npr ee

nDo.KT'poBaHr,lr.r, flo(ar(^M 91o Ha npuvcpe, xo'opblff B,tr nr pa_

6oru t2l.
3a,!cr A,ra onpele,reulit KoopAI{I{ar roqKu P (puc, 3) 6bl'rlr uc-

nOJIb3oBaHbI qeTblpe HanpaBr'IeHut 3aCeqKl npll cJIe,AyIOIllI{x AaH-
HbIx: ot:321o, o::291', o::193', or:154', Sr:1800 u, Sz:
:1500 lr, Sg:1200 M, Sa:1250 M, cpe.qHtt KBaAparurrecKat
ouu6Ka HanpaBreHuq :t3". ,

noptAo( nocrpoeHuq noaepbl MHoroKparlrofi nptMoi'i 3aceqKl'l
cne,qyrculuil, orx.raAlrsaerrl oT ocll t 3aaqeu'It AfipeKq oHH]'x )If-
,'roB ir npoBoatM lranpaBneH!,It 3aceqKII 1, 2, 3 u 4. Mloroxparnyto
laceq(y MoxHo Pacc\,lirorDaTb i{aK cocTotlllylo ll1 olncr6Hrr'x npo
crHr racpqpK, flo npIrBcncHHoii B6Iuie MeTo!H<e clpoH\{ noaepbl
npocfbr raceqex. a rvcrrrro: 1l-P 2\. (2-P-Jl a (3 -P a)
O6Da6orKa MareMafllqecx x MoAerei 3acerle( [oKa3aJIa, qro pe-

"y,"srrpyroUraa 
noncpa MHorol(palHoi,aceq' pacno,lafaelcq

!Hyrpq OHrypbr. r,louan- Koropoii nBntcrct o6ueft n'Iq noDep
t.pocTor.\ 3acrq^K. cocTaB,tlttolllHl MHofoKpafHyIo,

B H"rueM npuxepe o, b, c, d, e, / tBrtlolcq roqKzMH llonclbl
(l-2-3-4) riror<ixnarnoi raccqKx. !,1q no.rloPH14t ,1oii I'o-
lepH co.ruHpeM a c 6 r l. aoccranra'lHBaev hJ cepeqHHbL orper'
k.oB ab i al flepneH4rK],1spbl, B nepece'.PHuu (olopHx no!'IyqaeY
(eHTp oAHot? qacru noLepLI. nocrpoeEfie Apyrofi qacrlr noAepbl He

npeacraBqr rptAHocr . OT{er M, tilo roq,.r b H e np HaArexar
6fa"pe 1l-P-2). roqKn c r{ / - noaene (3 P -4) ro"\u o A

1- ToqKfi noaepbr (2 P-3) B Mecra\ ee nFpeceqpHHq c '1r'l'
HnrMIl l(paifull{x noror*teHnii, ndpa,lie"IbHblx caMoii Koporl(ofi cro'
polle 3aceqKu.

IIpoE3BeAr oqeHKy roqHocru
IyqnJllr creayron{e pe3yr''rbTaTbl
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B Ta6nuqe raKr(e noKa3atbl AaHEHe, no!'IyqeHHde Dpoo.
(D. (D. flaBroBbrM [2] ir a,'re cpaBfieHHt npnBeAeHH pe3yJtbralLI
aBar'lurfirrecxfix pacqeroB no qJopvy,laM (2) { (3).

U3 Ta6,!fiqH BIJAHo, qro pacxot(AeHlle pcy!'IbraroB, no!'Iyqen-
Ilbtx rpaQtlqec(u !r aHa!'Illrl,IqecKrl, Ite3Halt,erlHo u Eaxoaufct a
npe,ttpJrax roqHocrlr focTpoel{M9 .loAcl. KDoMe Tufo. olvel,JrI.,lfo

Prc. 3. |joprno( no.rpoc-
lrr nor(cplr !!'ofo(Par-

no! yrronorr 3accq(u.

i;' '9

aoclorlrclRo rrpc/lJraracMono cuoco6a no cpaBrreBltro co cnoco6a-
Mll, orrrcafifi],rNlrr B pa60lax [I, 2.l, cocr:orrr B Toilr, rlro ficr nco6xo-
rrrMocrrr crforrrr) rrrrRcfcuollrrylo qrrrypy rr rr0rcpcuorrrrbrii (Baapa-
TI,IrlCCKllll IlOr''l,lfOIl, IIC IIyXllO RLIrlrlCJlrlll) II!!OUlaAlI IIIIBCpCIIOIIIIjji{
,Ll)cyloJtbUr'u(ori Il llr)lnoJIlfl r'ri arraJlulllLrcc(llc pacqcM ar'lt 'loro,
qro6Lr uoclpoIl1b lcayJr,TIlpyrou]yro loncpy,

PcayrLrarH oucn(n roqnoo{ nrrMoii yrnonoti 3aceq'(r
rre4xqcckrM r {narurrcc(rM cnoco6rMn

(\-P-2)
t2,P-3)
(3- P-4)(2-P 4)
\l --2 u 4)
i.234)
]lo J2l

p

''l"l*'
65,5
23,0
38,0
311,0
21,E
21,9
20,8

3!,0
22,8
38,0
30,0
20,0
2t,o
18,7

50,0
r6,7
1.1,,7

2!1,8
13,5
1.1,0
13,6

c7,8
23,0
40,3
41,8
24,0
24,3
,3,i

t23'00'
356'20
175"00'
137"10
150'00'
100",10'
156"50'

2i,5
37,8
33,9
20,7
2t,3

),7,3
13,4
13,4
I5,0
i 1,5
12,7

68,4

4t,7
23,6
23,8

123'01'
0"55',

t7+26'
137'16'
l5{f3s,
162'04',

17,0
10,5
13,5
15,0
I I,0
13,0
i0,4

Ka( ror{.rJ|o rr lrc,'1. no- p rIo.o(l r.ro.; ',r. .( l' crro-
ro)Kcfia BH,v'rp NrlroroyroJblrIlKa, xo'foprli rlropMlrpyror rrrIIrru
KpaiiHrrx noro)rreHnil TouKu P, eru J'I]rHrrfi napal-rJc,qirrbr croponal'r
3acerr(u ll oTcro9'r or riltx Ha Lrcilllqtigy norrcpcqHoro crlctr{cHIrt
m,S,
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B ranleM npnvcpe (prrc. 3) 3ror Ilrorol ro.rrbHnK o6pa3yror.!fiur,
!'InHnn, napa"qr'Ier'IbHilc cropoHa\1 2, J x 4, 3ace,iKlr, JlfiHfir.!, napan-
!'rer'rbHbre cTopoHe r, He yqacrByroT B rpop\rHpoBaH!!.{aHHofo MHo,
royro"'I6H Ka, JTo roBopnT o To\r, qTo BK,ltoqeHlle HanpaBr-refiufi 1
l- CX( V! lac"qKfi HP nOBbrLllaeT TO'tHOcfH Onpete,leHfiq tO,.Kq P nO
cpaBHeHuro co cxeMoii, cocTorqeii Bcero rr3 Tpex HanpaBJrcHr,rii
), J r 4.

Ecrrl nocrpolrr noaepbr npocrbrx 3aceqeK (2-P 3), (3-P 4)
ti (2 P 4), a 3are\r pe3\'irbrlpvrorulro notrepv (2 3 a) rar{oi:i
sacell(rr, To, cpaRHrrBar olnx6fin ToqKn P npu rleTlrpex HenpaBre,
Hnrx 3acerrKlr c sHarorrrqHbr]lrr nptr Tpex HanpaBxeHtqx (c[1_
Ta6n,), y6e)&!aeMcq, qro os{ rpaKrirqecKx oilrHa(oBEl- 3To no/\-
lEep)KAJr r HJUr BLrBO L o HFUeJecOO6pz,HoCT BdrrOqFdrq Hirpap
JeHfit 1B CXeVV 3ACeqKI_

B pc:y,,rsrari o6pa6orrrr uarerrarrrqccKfix Molener 3accrjex,
MHoroyro,rbHlrK xoTopbrx Qopr!!p)'eTcr H3 rrrrH}lii I{paiiHr.rx nor'ro-
xeH}ll], napaL'Ie.IhHhlx rpeM HanpaB,lcH(qM 3aceqx[, ]'c,raHoBreHoL HanpaRneHlls, He \rlacrBlrolt{tre B QopMnpoRasHfi MHoro-
vronbHxKa n3 rrrHrii xpairHnx no.;roxeHni:i. cyqecrBeHr{o He
B.rhfloT Ha oux6Kl no,lo)l(cH q scraB.lqe!roii to'r^rr.

2. Pa3MepH r{Horoyro,qbHlKa 3aBrrcqr or otur6oK n3rrepcHHt
Ifros. or .rprtDr raceqKl l r.rrH ee c.onoH. qerr )rr pcrv.n\l
MeHbIUe, Terf noJo)KeHtIe 3aceKaeMoi ToqKLt ortDerle.nreTct ToqHee.

3. no!epa vHoroKparHoii race rHtr oprelrlpvercr nprrv,p,rt
no AnuHHort AIlaroHanII rrHotovaoJlHuKa u xacaeTct JrtHltii xpaii-
HI.r nu,loAeHrr.i (rorxrr c r d). napa,l.re,rbHbrx cavo; hopoiKofi
cropo!re iac('rKrr {npI paBllofo tHorr tr,uepFr',r' \..tob)

9Tn Bbraoabl lt npea.laraevat ve,roanKa nocTpoeHur nolep Mo-
r) r 6Hrb rrcnonbroBaH6r nltr poehfltpoBdHti BcraBH.r Tout{r' npt
Mox yr.rroaok 3acerrKou, nptr pelnerrun Bonpoca o nallr'ry'nuct\j Ba
pnaHTc 3aceqxn n npll oqeHlie ee ToqHocTlI_
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PexoxeHrdBa,a Ka{bc!-


