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OIIPEAE]IEHIM YCUJI,di IIPU BAJbIIOBKE 3ATOTOBOK C YIIETOM PA3BIITIIJI
NEOOPMAUI4H BO BPEMIHI,I
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A]lawu\itl

V po6omi npe4cmac:teuui euei7 Qopngn 4rltl
EoHmaKmHoi nrou\i npu sanb4fidaHHi

zazomoaor g <aai6pax piffiLx,cuoftau, 3 Waxgs4H]lajt
porsumxa actbop a4ii e qa.i, to da( o^)tutlictlb
0 o crtifu $g e atm p o moAilt c ep e4uwz o monota zo zg ctusa

! aozHuuti aeQop an\iiii c1&mepms, ctrst!.twzm 3laltLrrl
aaau4toeaaa a fudo-awii npotrtbruc uacV ae$opaujL

Vcnatmtie epre e&qon!noe!"!a !wr"@!a QopiUra
auslaqeHrnt 3gcunb npu 6arb4tusa*i 3a2omosorc, ulo
sfaxosgF porsuno4 AeOup a4ii s aad i snnus
siA4eHmpoeoi rutu- uo su.an{aF sHa.niooK utiu|an,o
upl ea&aLry ratatuEmiHasar{arKgsa:wursolb11o,
cemnpis - umatmb. Ilpeamusru4o 6uaa6oK bop gn
fuw eunawma aid4enmpoeoi a au.

Pos6isc4icm|, p B! nbmamis meop emu4qozo
p*paxryLg 3 eKcnepu e+nanbHuntu Danunu npu

epeaip4i 3anponolosauoi .nemoa Eu
1co|lmaKmHoi nrouli,3 gpaaqsa Htuv pBBumKg
ded)opita4ii s aaci cKr6)ae do 4%, 4o nidneep4tcye
trtutc uaicml, ii saorncAsaHHs Artt 61lj,!a4annr 3!cunr'
a @ttqoe an 8 s amhoaot Ha ryFarrdau ca.Jbupx.

Ahtmd

I h( uork shousJomulas to ddclminc rhc conta(t
area atnw billebin cakbelr of diiAent ssstens, taking
ihto accotmt the progress of deforrnatian in the cource

of turc, Tahat giaes the possibilit! to eqlore the
distributiot of arcrage specifc straht in the point of
defomatian twljliction forces, to determine the forces
ofroling at M! inten)al oftime of deforaatnn.

The afticlelor the frrst time ofers a rejnedformxla
ta detomineforces et rolling billets, tuking inlo accoutlt
the pmgress ofd{ornation in the course oftine aul the
inJluence of centrifuealforce, uhich arises due to the
displacen cenler of graz,it!, aith the presence ofscctors'

forgingrols on c inders - purrches. Thcre has been
gbeh [Efonula's daizdio to detemirc the cenbif&Cal

The de?iatio ofthe$eltal calcalation reslls uith
eqerimental data uhile checking the ofered methad of.
determining the contact area, taking into accoufit thc .

progress of defoxmation in time makes up to 4%, uhat
confims the possibilitg of ik usage to detemine the

forczs ofrolkng biUcts onforying rolls.

O CKpr5lrF C.A., o Bapa6or:i H.H. I7
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Arryarn uocm pa,rpa6onor n Bneaperrliq Manoorxoaunx

TeaHonoffLreclgd Irpor{ecco! tr:tla,\moBKr.r rloKoBo( ]13 aIIo-

MllHlreBirx, Tr4TaItoB6Dr, I{al-Il,IeBnE cr]JraBoq Bbrco(oneM-

poBafisrx kopp(llfocT.iil<lD(, )rapocmitr{d! xapofipo.trs|\lt

ap.cTajret c nprveHes[eM rpoqecca Banb4o!ru4, ]ra qpel-

nprrsrn L\ aBna4{olnioii npor,munenlrocrr, o6yc,rornena

sAawrra,rnriir,\,1 rrprDf eHeHxeM e rl3Aeu,jrx oDac,'IIr sr]Lx

cmraBoB, noBnuneHglr-\r pacxolou uera'r.ra (KI{M 015-
0,3), ! coKoii rpyaoeMrcocr6o, arrre,lrbHbl-\r qlt$roM

Ij3mTOBTeEII KaqecTBeHHr.t(ntr.\'ffIoBafiTrbfi IIOKOBOH(fiara

ryanlaro 2 3 lln",\nroBrsr c rpoM€'rq)ro{]iillx onel r[tn\,flr

EarpeBa, o6pe3l0.r ofurcr, I?aBnerfl{r, 3aui.fiIl) lr &l,qa.r:L\flr

no cos.p u6 .rBoBarffo ridtirrrlo"6-p. a]o|]l.t( T"]ototon ir
.{arrrat pa6ora llmnur*mcr B coomercrBxri c }rayrtno

.eo{a.re.hoii npoqt\nr.i M efl,cmpcrn. npo\6u-,,1er+{oi

no:uiuxr Yxpaunu ",4epxanHa no,rrne(cHa nporpaMa

pcB]fl].lranirrriinroinpolnao,roBocriyrpanflrEo2010poB ".

3arBepAnrena rocrrxoBon IG6iHerv MirricrpiB yKpainn

Bia 12.12.2QA1p., N!1665 25.

Ba,sqoBna3aroroBonnqlrm:r,lmoBE/rpqacnlnfierc!6oil

rpoqecq rporerorcqrii c I'l HeFTHoMeprsnfl{ o5,ria:l1te,\o{

r reQopMarlr,r,\tl rrpr c,rollcrori orexc ua.ryyxenra. IIory
q€Hne B srnx ycnoBnni 3airoroBoK c aaraxHoi OopMoi:i t{

pa3 eRMr rpo+lrlrs l:r;rcrar m npaarmnoro an6opa ctr'to

!r,'( u rexro,rofl rlcclfl'r napa\rclpo! rzljrtrlorKrr.

Asau€ 6llllblrloro .rxcra @pMyr l!'rs olpeAereHr'r cper-

Hero yAe"rrlHoro ycfi,,rr{ P 
! 

noxa3rrmaer, lrTo rxr roqHocrt
:]rB . r fpF,{ rF Hr erc or qprrrruvlb . 1xp21, -p113y1ou r
corrporralernreAd)opMa{ulrryn4anronryoq,{cec6pa6oflot

AaB.reHraeM- H:Llln'rrie 6orrnoro (alllr.recrBa OopMy"'I n

Mcroaos c3r44ererG{rEyer o rpyAiocflr onpeaerenxt cpeA

Herc yle.EHoro ycl',Trs, Ha3Haqc]xre Kolopom Bn1'rcr pa
ocr{oBHr,L{ oaltlopir

Haflprxe!fl {oe cocr'otlue ofu a6ar;Baavoro Mcr:rrr'ra,

Kolnpo€ 3nnr{orr or L1rfl:rrTr6x{ n'rrl r?a.nrj! BHerItr D{ 3oH,

nnpr'Esr ro,.Iocbr r.r ap;
- re\axrficcxxc cioncrBa fipor.artrtsaeuom itet jr]a, r.

e, corpoTlrR]lenxe reoopMaur[ rpr a:uxoji Te,\mepaq,pc,

. 3r1a rldPl\terp]'I ]r I4Dq€c_

cax rqarcii o6pa6mrur r,rcrannor aaMefi!rcM rtsMeEsxrrcrr B

rrlr{porod npeaerrax.

KMerc&ly3rcrepnveHTa,,rbHolo onpeacrreHnrconporr'B-

JeH]It leoopMaqfix npfi HcHoropr'Ix cJIoxHNx cxeMax

fianpaxefiHoro cocroqHnn orrocrrcg vero 6a;ncsoro
y e"!r!oro &*nefirrq (yc]lr1lr'), irorcpHri 6brr p:Bpa6orax

B. @. Ilylnrapemm no rpea,ro:x&nab A I4. Ue,rntoBa 11,21.

|Io 3row MeroAr 3(cn€pl {a.rrai}Ho orrpere",isercjr o/'Ir{H I{r

r{oMloHemoB reH3opa HanprxeHlrt, a x]feHHo cpefiree

xoHTaxTHoe I{a[ptxeHl,Ie npu He(oTop6rx 3TanoHHlLx

yc"rouux, o6eclewr:lor4er noooJrHnoe coorriorlreHfie Bcex

hovnoHFH'oB r^ opoB Ha ryell.cHr; h r"abo,,!ruui B

treQopurpyeuou o6teue. IIo rnreHnm A. tr4. UerrKoua,
B. C. Cnq)HoBa" A t4. IpnJtr(ona n Ap. rpld\leHeHlae Mero;Ta

6a3l.rG.roroyaerruoroAa&'renur{ro}Bclrrrernrr'.nreeJrlrmrBartz

rm,IsHre tt3MeFrlonJtxcjl rlap:lve,l?or rryox;rTrJ.r Ha co]lpo-

TrlB"'reEue aeiDopMau{n, Ilpr,r 3roM 3a xapaKrepncrlr(y
(orpoflp.rgrxlsr@pr,Iar{.trr rprHi\raror cpell'Ie yAeiHroc

ycr{rIr.re npl' npo(arKe sranoHHlx o6pa3qo3 B 3Ta"'IoHIrbIx

ycnornax - 6a-:ncuoe y4enbHoc Aan'|enrre. 3a orarrosrrue

ycrorr{{ rpr{i,i\rarorcs ycnoBr'-.r Fl|i\fepHoii leoopMarqd{,

l,IcKDOgal]'lIUe Bnr*{.re }'rffpe]flrq u cBo4mr4rc K rm[mtl'{
BJnrqHue BEemrero rpeHrrr n BHernndi 3orr B. @. n)lltr€p€ts

aHaltrfixqecrcf lt3(cfiepuMel'.L.t6Hoaorc3:17r,!I|oflnycjloBttt

n enau,nemuoii uepe coSmopaorca qrlr nporame o6pa:iror

fipf\fo]llor:bnorc ceqeHxrt KoIIa cpe4ra,r rlu,rprar, troto.ir

b.e 5V/A, . cp_nH# Bbl.on rolo. paaHa nrl ne lyfl'l
. t0 )3%saxBara h.n_ {fA, , crcneH! AeQopi\raqJlx € =

x l,fr., - 1,0. B,raroAaps lo3MoxHocrn orpere-nernrs no

pe{r"rll,mla.\1 O,SlOrc llCIrbrrAIrWIHeCKoJl![ofi Me)€lll'rqecIodt

xaFxflepriclnl{ i{arepllar4 aT aK(e qpocrore r'r anJTIHocrIr
Eax6ofi,nee padpocrpoxerxre fipx xcc!'reaoB:rndr conpon B

xeHnr aalopMauuu B rurDokoM Ar,rarrasoHe BaplnpoBaj t
TepMoMexaHfi qecxux naprMerpoB no,'ryqnrfi MeToaiI

rrcrrrlraxrfi Ha pacrrkeHfie I'1 cr€rne. 3a xapa]rrepfcrr&y

cofpor]rBneHnr leoopMaqnr{ qacro nplfi xnralor lpe/nen

rcxyqecrx 6r Hanpaxea e, coorBercrB].Ioqee 0,2%

ocraro'{roiia@oprrlprf l,l,'ix BpeMe]rTroeoorporrEneHlle B

npu pacr'srxerrlrtl, I43BecrHo, trro 3rrr Be"urtrrHtl xapalce

pmyror conporxr;resne retopMarryIx rIlG flpn .racrlrr,rl

ee 3Ha.reHlrix ([peIeJI Tex]qecrr 6r orBcalaer Hatlarry

rlrac!fiecKororeqeHrrr, npeM€rffoecorpouBr'IeH[e o!

]ravq' cSpaaon:rurr meiirar) u l'r HeJn,3,s omxlqecrBrarlT, co

cpeAn f vaelslsi\f ycllrnleM ts c]rry Toru, qro Me}(q/ Hr,'"1,1

clqecrBycjr npnHltlmlrarrl'Hoe patflt{qfie c rotrKu 3perlllt

Olr3x.recKrrr rBtrreHnii, nporeKarcrqux ft pr aeoopMatrrn

IJr,r orpeAerenut conporunreHfs AcoopMaqru Ha

nlaKrfrc ncno.nByor Bce nepeqrclrcrnrHe rlerc/'IEr olrp€ac-

re.rffr conporrBreHrs Ae,rpop*Ia!ru4 raraqtdii lr3 noropbDi

riv€er clolr q)ff\s,rq€claa x fip]r\reBrercs B 3:Inl.rclivoclx 01

rccI?sncl*roii 3a4.nf r,r H:ujrqnq Heo6roArNom o6opyltlrwia

Pa3nu.ne r Meropncrx, cpeacmax u cnoco6ar otpeae_

refi ur corpori,rBJeHr{s ae4opMxpoBaHr,rF rlprroafir x
clqecrBe.IrHoMypacxox,qerntro aal+sBp:,enx'tt16n aBroPot

r Heo6xo nrocrn coorBe.rcrBlrcrqcxo (oppeKrl,rporaxfit

3Haqel ii corponBrerfl t,Ineooprtrapolalnro.

B pa6ore [3] o{ffirqe..rll rprrrrHr,r rroro rRIIeHrrx

1. tr&y.reHre B,.rxenl'{ Ha corporrBreHxe neooprlarxu
repi{oMeMrr.rtreqoxr flapaf,feTpoE IIPoBolmcrI B afi ra3oHe,

IreqroTBercrB)4rqavpeurHorryr{rcro.Ioruq€o{oMyq)oqccql/

2. I&)"reHne RIn*ruir Ha mrporlareHxe lalopMalnrlt
He Bcex reiicrsyrcrq[x lDarcropo! coBMecrEo, a r]{Ilrb

fie(oropux r,i3 Hux (Aanp[Mep: Tor]rKo r€Mleparypq
rdnepary?br n cHopoc1lr A4opMalrl.lr.I 6e3 ]niera crexeHn

aeqroprfa4{r.r rr r.rr.).

3. I43tnreFr'ie &nrrHlrr Ha cofiporrBre..nre re4]opi!fir+fl1

Tor'rlto repnorlexaur{edor( napanerpol npom4rlrca 6e:

y{era 3a(oHa pa3Bx1-xr ]IeoopMaql,llf Bo BpeMeHIr,

coor€ercrB\,rolqeMvi orrpc{er'reHaouy npo{eccy o6pa6orr.n

MeTall]IoB AaBra.nr€M (B tranHocxn, rrpoKalxer.

4. Orcycruyer e rHar ro.rKa 3peHnjr Ha Otr3rcecl{ylo
c),rrlHo(fi corlporuBrer&rq IeoopMarun.

18
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5. He{ocftro.rrar gudo'Ia flpoBeAennr sracrrepr,tve.lIlau,,

HID( po6orl a Ta,ol{p oftlfl-Bra arrarxBr m!01({TL? norllFHti-tx

y.txrfi Bar Aocro[HcBo MeroAa 6a3ltcHoto Aarrrenrm,
xoToprrii Aaer HM6oree dnrr3rorii pe3yrlr'JT r( pe;Lnr[IlIM
ycnoBrrav ! oqare aedrpMarEar nptr lall'qoBKe ll npo&maq
3roT MeToI rrpr4rr'7M B laq€crBe ocHoBHorc l/'rr o4peaejreDrlt

conporraBrieHurleiFopMalltrr,rj T. e. l1pi,rHrJrft parei]cTro

6a-:nororo 4aa,reurx P 
"u 

r'r cpefirero yaennuoro ycrl,rm
p:p-L

' 
Ha ptrc. 1 npeAcraB,reHri pery,'rbrarlr sxcftpdretaoB

IIo ol1peAe!'IeH]ro 3aBficrrMoc1!r o6rq€rD yclrtr,Is P or ofiro-

uotns 1,/h [4J. IloB5me]n.re 3Ha.rertrrii o6i]Ierc ycwMr c

j'Be'nfiel{ae\a 1141 o6nrcrsercj{re\ qm flJou4lq) xonral.,
m Merar'ura Ir BamoB lBeirullrr&tel cs. |Ipr,r 3roM BoBpacraror

cr4rr6r TpeHwr Ha r{oHranrrsDr noBep*iocrn! HanpaBfier*ffe
K Heii+ rEHoMy cc.teEjro, a B p$yjrnTare conpornBneHrrg

nep€MerrleHulo Mel-anraBAorB ocu3arcrorralllBeJrrf lxBasrca

]{ BC,.TeACTB]Ie flOrO paCTeT AanJreEI,Ie Ite'l:r.rL'Ia ]ia BarlKIt.

Ha pnc. 2 rpeAcraBreria 3arrcllt"rocr! P"e or I Ae.
lIpoBelemsre 3rc.'reprlreFr;r [oxa3a,E , 

trm rylr re\fiepa
q,pa-x Ban:bqoBKr.r 420 n 470"C clr,,iana AK6, 3HatreHrq Pa

Ir;l"\oIlsrcrr comBercrBcHHo rlp]4 orHonrenu4x lhr, - 1l
n 1,0. 3KcfiepD:,veI{Tanllrbre AaxHHe ro1{a3rltsar)t, rlro llpu
He6onlmrx creleHrx reibopMaqru r coorBercrBeHHo

olnoLx"H l'I A }raqcifl, 6a-ru.1.orc -D-u,leH ur shr(o,{ue,

rto r4epe ):3er'Ixqe.rflrq A€.popMalllfi c]nr{€Iolrcfi ao orpelenelr-
nnL 3Hat{eH{rt 3areM rrranHo BGpacraror,

A. I4-IIenuKoB n A. 14. fprirrKoB [2] c'r{raror, sro
- r.I3M€HeHne 3aBr4cxMocnr P",, or I1q, crera or rovxn

r{uHr,rMy}ra ol1pea€rlrror B ocHosHoM BHelnH],re 3oH!r ],r

He3Harnfien6Ho Ko]Tlaffisre cI'rlIEr Ti,eHl4a, a 3altfcrlocTt,
pacnilirorxe]{+]o cnpaBa or rosfi rfl,finn\ryM4 - n ocroaHov
cfirbl TpeEnr ]r H$naqnTerlbHo BHcrErrle 3oHbr. B roqHc
MnnlrlryMa tra6nroaaercs He3HaqrrrenbHoe lrnl,Ilrr're c!
lpein4r r'r BHerrnifix 3oH.

Ecr6 rpl'|zr ro.na 3pelnr' [4] Ha rllprrrep rfiManarnrj{

3aBr'rcxMoc ln P 
o 
or l,A 

,,. 
nir He6onr,mA creneHrx

AeiopMaurdt Ha6,ui)ltlercr npopa6orxaro:nxo noaepxrocr.-

Hsxr croeB rreranlla, coqpor[E reE{e Aoooplff+nr KoropF.f,r

sHi.nner6Ho. llpnsroMnoFralcmilsrroBcp)aiofb corprfiroc,

1 - 420'C;
2 -470'C
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HoBeHrrrMsf ura c Bari(oM He6o,T,lna,.! n 3aecb A.rs a@pna-
r+MfloBcpxrocrnE]xcrroeBMe1'a raHeo6xq4ftonPI r€ltrrr!
thfri re .6 ie\nrwa

IIo3l1)Iry rIPr{ 3]ra.meEHoM BbrcoFoM o6rqeM yorud,t 
'lH€6oJ6t[oircHrdr.firoiifiosepxrocrutn6r]Io,rFr]rcnBrroKne

cpe@re yll€"Er*re y(r]'Jn.rs. c Jtsejlr'qer eM cTerelM o6,,{c!-

rtt, xoH]nFLr{a,s rlnorrF,F Bo€pacraer, A4x)pruaryfi qDrfitrcr

er B rry6{HEfie cror Meranna 34ecr yxe ua6:rrcAaercr

,rlfeIr'ffeltr.Ie 3HaqeHtii cpe4n'r yrers,.sx ycrrxtri. Pe.y,'ll,-

TaT6r 3xcleplrMeirTarb$Lx aa,qxrD( ryI'r ofip€AereIndr P_
\r{.ro Lor 6 ucnor.ArB,rrHrl-.r r.orararuL flo np orpei;-
neHux yclrr]xrs Ba6rloBror 3amToBoK MoxHo no,lt3oBaTlcrr

aalnsr\fi4 n(r.rrjlr€HH])rwr lIpn paclfnerxtr{ Ha nncroMer?e,

BBo&.r rcrpaBo.rHlrji Kor4rdrrweHr t4l. Ia3BecrHo, \"ro

P:nn6.
.4"rt mpr.reii nporarra{

(1)

(2)
-.1"r,,In horddnrre b \ {raBarou!/e B,Bi*!,p

Ha cofiporrBreHue lleq)oprIa4fi coorBercTBe]nro reMrepa-

TJpbr r.r crcpocffi Aeq'opMarvr.
fiD r-nneaern !.n o moco6ov parrs)<pm.$ rtr ruaflo

Merpe r{o3Q!pnr!re8'Di nr x \, ao,D{HH ynT15Bar6cjl, raR

"an Da3D# ttm I o€fin o6l1r-jr ta flporcrorx . nph !,lafm,L\
rerlneparypax rf cRopocrsx Aeq)opMaq[{. OcTa-qbflhre

rc3(bl1nl}rellrlr, BxoAixr[{e B @pr{rry (1) A,Ts onpe,renc.nre

{,o, r'tox'ao o6oenawns norparo.n$n' xooo+qIa.rroM

K" : n"\'
Kompsaf )qI:btrl.'rorHanprxe&roe cacro,trx1eaoQoprffpye.

Moro Mera[na r{ nrrr,nrHfie rn4p,lHlrr 3arcroBr na yIe]D}Hoe

IIpx onpcAerelflnl 6a3r'rcnoro lasJel {
K" : P"o 

6 ,/60 ,' (4)

(3)

Ptrc.1. O6lree ycnnre npn

BarrnqoBne 3raronnH:
o6!a:qor au onpererenua

6a3racHoro naurenll' np!

1 42A"Ct 2 470'C
(cnnai AK6)

rae Pe; cpeAHee yAer'rbHoe ycl,rrrrre, ror'ryqefiHoe

rleroAolrorlpeaeJreHrrr lra3[cAorolaBxeHrm; ooz : 6
flpqqen re(Tgecm MeTa]and, 3HarieH]L (oroporo rlo.llJqa.sr

cnoco6oM pacTt KeHfiJ! Ha nracror.{erpe ryl,r ea,qaHtErx

rernepart?ax u dropocrrD( AeQopMarldr [5].
O6pa6oma pey*mros aItcnepl remoB, no.q {e}flrux.

lrlrl olDelerelnff Pd ]r rpeAe.rrareqrrecrl4 60: - q noJly
qeHHoro flpn pacrnxernd.r ]ra DacroMerpe rpI,I 3a,{anHr,Di

ie\neparypax rf cnopocnx a@prru4.u orrua AIt6 (puc 3)
nor.a3ana,qronorpaBo.n iikooq4nueHrq - 1,18-0,96

anq R\arcpaT?ir Ba,6rloBro{ 420'C u d{opocru l€Oopil:u&r

t9
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Ptrc. 3. 3aBncltllocrn npeaera rerycecrr or c(opocrn

AeoopMarrlr n reMneparyp6r np! tacrrxelrr o6pauoB
r'3 cnnaa AK6

3,37-10,97 . '; K. - 1,08-0,8 lrx reuneparyplr Barib-

rlo!(,r 470'C r cnopocT]' r'relbopMaqfi 3,03-10,3c'.
Cxopocn a@op'vaum oryeaenzm(ri no Qopiry,.Ie [6]

F. - 0,5 (b. + bj) r, (7)

rae 1 - ayra saxaara, I - /-RAL

Eonee cJlorv-'{o orp€ae"ierue KonrdnTHofi t1l]onp4t Iplr
Ba,buollre 3al oro3o( B r{allx6pa{, KorAa aeooprraqlrs rc
m,1I)',He ll BdcoTe Kaff6p€, pacrQeaeraqercs HepaBFoMepHo.

3ta :a-Aa!Ia pe laercr Ipadn iecrsjlr, rpaooaHa-qllTli.iecloiv

,I auau,r rqecratrllr rrcrolp,\E,l

IIpu rpaoxqecno!\r orpcAe"'r€Hrr -F (a r6pBMecrec

Ba"EL0,eMoii 3aroroBKon BHqeprnGae1trq B rpex ryoekut x,

np rqF\i olrr'l:]oH :Lrb xe T^pruve qBrrelca .Kovot /
crpor.rrcj{ c roMor&rc pll Ap}Trtr{.

Ipa4)[qecKrrM Me-roAoM MoxHo onpeAenerr, rfi o!144r)

(oHraKrHor'r floaepxHocrfi npr{ B;L{hqorke 3aroroBo( B

(a,ff6pax croNaror\ QopM6i, oAnaxo sror MeroA nveer prl
dc-ro,-ri rqoB: paQ^e, Koc ncrt}}t{a" sJl'orfl mlrroe\oot
orcp€Ilren, qnrqerf BceraaBHocr,fll'rHercrrpa,q rcrpemrocrb,

c!ff anrar c BHareunrlar{ra\r; nplr6r[r{enro yqmtnaercir

srxrH..Jrrrp'. n.d oroeh r Ha I o-uaiL^u.rrrHoii
norepxiocrr; He y!ffrlEaercr BHe (ol|rarflHat BTIcoTHaJI

yrJlxxa 3arorotsr{n, Koropaa npr raar,4orre s x:r-,rrl6pax

Moxer 6brc aHa.ll rerhitoti. B pa6ore [7] orMe.nercjl, .rro

rorpernHocr! B onpeAeneHnu { rpaQu.recxrnr ueroaou
cocraBrqer 5-6%.

lpaooaHaltr1ff c.rorii \" o, pa3rr.6ora,{{-i t a"A'{-
rtrxroM6,rri3or{l(rTr:Ll]lrq $rry.Tarc{(eH(I6xolllrrloncx]Ipora1b

B.oBvpurpl'trov Buap -tnErdu xar 6t,e eaalrl".,roi
3aroroBrq rlpolec1u pe{ Beprrn{atrsrsn c€qelnni, ! Knopnfi
onpere.r,.1Tcr:uaueu,r Ab \,. A jra oqarareoopM:4n B

Iarrv{oM ceqeErx Ha;oarrcri He l?aqjr'lqecRr1, a onp€AaLqerc>r

no @pr4/,re

t -,lR 
^h-a,L 

1u.u ,lK M (8./

Araflnr{ecrurii MeroA or!€,ae'.1a.nrs 4, 3aK'noqaercs B

' ro_url'\:rH/r4r-Tvr.. ruy! o$Lr(' ruvorrbo)?iB ^ralrri

arran1fl]I.lecKor:i reoMerpux. [,u rpocrrx nam6por r-axne

OopMyrbr paspa6oraHbr B.f. Apo3AoM [8]. Ilo aaHHbIM,

npulerelnsaf B pa6orc [9], aHarxllrrqaradi Mero.q orpeAene-

Ilr{t lroHra(rHoi rlnorqal4 c ncfionb3oraHxer{ Mero4a

rrplBerleflflotl rroxocn, aaer norpenlxocrr r ! ee oqpe,qe,relnm

7 18% B cropoHy 3:rx6nrrelrur. B rte,ro,\ ,4,ra onpeAc.reurr

fioHral|rHot n.rorqa,{rr lrpn BanrrloB(e 3aroro3oK MoxHo

rorff oBarics ]nrxe ryr.B€neHrsl!fl{ @pMvna,\m.
lplr BirtqoBxe 3rrcrosox pov6rqecxoro ceqerflt e !ca,'l

;an ov nmr pov6rc" rorr r.amr6p rpoc,c-oo ^os 
n -'r"ii

rnollla,arr rcrr(oHQItruarl,Iorhpa6ofl{.recrcIrcefMerna
(pvc.4,5)

"c

(s)

}reu ore]:{Hae cKopocr6 larTKoB, n/q 4, - Ha.xrtrsHat

Berr.FlltHa3arcroBrcr, rnr; Ah a6corronroe o6xanre, int;
R paAr'ryc BaJr(oB, MM.

ycnffre npn Bar6r{oB(e 3alo, oBox npu narlrIoBfie
32n)roBo( orpqenrercs no (FpMyre

P - P{F", (6)

rrpP :P

Konrarcr'na,.r u,rrorq4{b Fn aeoopMrpyeMorD Me1arfia c

B],ri\au|trpI _To€1 
Ke tc)r.l-laBr.ru. pr,fl u,rvi'-4c, llaHo:

ropl.I3olnal]}Hoi rqro€Iawr olDjl rrnollp,ryr IllM orqr€,4ora.ndr

yc]t,'I[t B:uI'qoBItx 3aroToBoR KoHraRrHar nronlalr, B

3aBr'rcl'lvocrr,r or OopMbr r.aflr6pa rd 3q4aBa€Moii 3arc-roBK,r

6ynei paro{.+{,c.

IIpn aa,*4olxe :amromn rpxlrolromaoro cetieErrs B

nla,rysDi Barrxa:( IlpoeF]lr' (oIIra{rHo]I rrllo]qa,4{ rrpelcr:lts-

rssr co6oi:i Offl"y, 5flb$.'ro ( Tpane4ru (pxc. 4, d)

u- (rJh) J^h / R.

P{c. 4. Oryeaerenre (orraxrFoii n.rorqaAri npt
Bubqonl(e 3arcroBo(

r - nPrMoyroDnoro ceqeHnr B maAkux Barmxj
6 poM6lieec{o.o ceeen r ! Ba.qlarloM
. rn! por{6rqecxoir fta{n6pe

AHaroM.nbnro6paioMonpeAerrsercr(oHftnolnir{Ir{olqalF

np1lBar6qosKcaa]roro3ox: o

oBaEnorc ceqe..nlfi B rsanparJroM ]{a,n{6pe

F. : 0,75b1 JR^r,,

re:,4parHoro ce.re..fia r omrn,qoM lcl'rlr6pe

r*:0,54(b,+b1)f,R\a
R?yr"!olr) ce'la.xrI B o3ar6Horr m,,nr6pe [41

F. :0,67b11m (s)

(10)

( 11)

(12)

20

F. - 0,5(d + Bb.") 1ft^r.e, rpu a <3,0;
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A"1rr orpeAeneBur pacrpeAenerxrs cpeFero yAe,cHoro

ycr4rllr 3 oqare aeoopr4arlun, cri'r rpeHrr, n ycrrnt
BarnqoBrc{ 3aromtso( rxr (oBorniin Banbqri! Heo6xoar'nMo

3HrT6 3Hat{eme (oHrarcEoi:i rlnonF,ur, oco6a*ro rDn rfirorc

rcpexolHoii lall5rloBlre TpyIIno,4e(boprfl ,Ipyer$u crrraBoB

(m:auoen, mlluem]]i r.r.{p.), c ueftrc 6oxee Ar]1l:lt"n HorD

coxp:r,t{eHur reimeparwbr HarpeTor:i 3aloToBKrr. B sTorr

cq] rae o6IIFd Ko3o}I{IueflT BI'rDDli(ll Heo6xo,pivo trr€lclrpe

ae-nrTi, r1o flePexoa:rr\f TnxI{M o6pa3or! .tTo6r,r raoH]-aKrHa{

nr'roq4r! mrlplr]{ocHoBerflrr 3at)lnllot c &Ll]IcL\flt B I<a4{oM

fiq)exoAe6!L)1aImxMoJ ro Menbrrre. &'rr ?ro] o HdxoAnvo
sIiar! (t sHaqelrxe B orp€Aenelr{brii rlpoMex}'ro( BperfeHn

AeQopMalrut Ilepe$rcneInffe Bbtrtre Melt)pr n qnpr{,.rH &.is
o nprenerou rcHrar{roii ffoLrxr-4v Hcrffi. mnol so.voh-
Hocni lloitroMy qelr}Ilr rlacmflq€i:i pa6om s:rsercir sEBoa

Oop|ry,I 4,1q onpe,rcreHrrq ]{olrra("IHofi rriIorlla,a! c ]qeroM
pa:lrrrr A€Qop\aqrar.r Bo BpeMeHr.r. KpoMe 3roro, qro66r

loErce ol1pqqe,E4]], pacqerfi oe ycllnre rarnuosKfi , fi€o6xo-

4ivo fnftBalb n AeiicrMe r{e}]1po6erKHojl cran6r O- Krcpa{
Bo3HriI{aeT BCJreAcr![e o\{elqeHEoro q€Hrpa rrJfi€cTlr, Irpfi
H:u[rt rHana][clx ]()Boq!r,[ sa,EqoE ccmopoB lIl1:.\flor.

Alr ory€,ae,,IeltrLq Korlml.moji DJorqnsr, c yqeroM pa3Brn.Irq

Ae4nprla4ff Bo lp€Meln! Bocrrorrrayerfcr MeroAoM AlrQ@-
pe,elurl[bHot r€oMerPtr,r.

III'cs reooprrpl.euaq norepxHocr! (pxc. 5) B oqare

reooplmr4d{ 3a&ura nap;rveryL-recl{r:

r: r(u", u); A - u(u*, D); z - z(r*, ,), rne ro.rRn c
.e6p1r;a, av r (a' L) epPyeu|]rol(t
noBepxHocrx ( .' )- Toraa, KoHlar.rHaJ{ rrroqa.qs B oqar€

Lolopva nol B o6uev c,'lr ar onIF e.qJrpr c, ilxlF. 
ry ro

$e E(u", Lf); F(u*, L,N); G(r*,.r) - KorOO qreHrrr

fieprcfi xBaApari.r.nroii OopMbr orpe errnorcq cneA/ronlj,\r

o6p;r:qx:

r,: II4 t. . G - F',du" . ,tv' .

ry.e E(u", f); F(ua, f): G(?l., l) - xooo4nqqeHrH
neproii rGaAparr.nroii QopMEr onpeAerrrrx)rcrr cr'reA/ron{ r
o6!6oM:

"6,s 
=(*,)' .(#)" .(#)",

=R/,. [(Rp +Rft)&- R. sin&.].

r,{lr c l"teroiv OoPNTJI (10)

I,= Rp. i(Rp + R()u. R(sir&.1=

.l
-R. d-l (ll , n.,!/ n.'iu'n'!') ,,0," 2a 2o t "'

AHaronNsrii rnEoA @pMyr arTrr orp€A,tr.lelxrr r,,Ionqril4

KoHraKrHrix floBepxHocret IIpIlM€nlrM Ins pa3 lqE Ix

Tdx, rDn Bar]}rioBKe:

- pox6necxon earorouat s npyraou ranr6pe, prc. 6, 6
,= R"sinu*;

lJ - : R"coss IR. -R.11 cosu' )]ros1o 
ir,'.1:

z : R sinc[ [4 +n (1 cosa-)]siD(o 
',.), 

(20)

,E c-r"a,'- a,r 4,'t(4 +4)?l.-&siD,,rl;

i"- - ,a d\tov avi d7 dz\
1.. 0.67b"v::^t.npH3.0 d s.0: (13) i(,,.r, r=l&. 

drr. l+L i.il-l;;1.rttt
ct,i.ut=l+l *l+l.l:l

\oD ) \oD ) \oD J

B qacrnocrn, arjr oBanbnoro xaru6pa, puc. 6, a

IeQoFd{pyeMar noBepaiocTb 3aAaercrr B nfiAe:

r: R,sinr+;

3f 
: R +Rcoscr-[R +X (1-cosz*)]cos(d Lr);

z : R,sincr-[R. +R"(1-cosz*)]sin(C[-u*),
r4e R. - pa4nyc xa:ru6pa; & - paAryc aaroroBKr;

4 pa6owdi paaryc BarKa; d \ro,'I saxBara, pa,4,

,*, d layccoBbr noopArtrrarH noBep:arocrn, OyHK-
quoHarnHas cBffn xoropbrx co BpeMeHeM 6yAer iMer6

. ut . S@.D.t ^ i, 4-, -, - R , 
'u 

.,,.oe ,lo: t .ar'-ff'.4r.(16)

_ flocne noAcraHoBrdr 3nauerua r-,- ar$ n rloprryw (9)

u*:R.pat/2r,X=at, (r7)
rAe,So - &mra.ry r o}larllr{orc Io"m6p4 u - ory}.{Gae

cxopocrr wuros;6. - nnplcn r:rar6pa A.4 - a6maroruoe

o6xarrc; I BpeMs, c; p yroir Ayru (anr6pa, paa

q: 2arc sn b, /2Rt
Toraa r(a*, o*): R.'z;F:0;G-[\,+ R.(1-cos *)]'z

L"- JJJf c r'du'dr,' JJn.lR" R,,.
66

-covr)]iu. do. = n" Jdu.JtRp + R"(1 -cosa.)ldu. =
00

r": lj Ve c-r'd'L'dr,', (14)

=

n

r4ioz
E
5

rd

z,

tri

U
v
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o
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€

E
EAo
B
IJ(,

F

g
{ia
&q
G

4=jJ

(18)

P!ic. 5. neootrflipyerrd nroqaA6 oqara ae.boprnqrr ft\e u" =--r D' : ot.

21
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- oBar:bHoii 32roroBr{1, ! }r?),rroM rcrrrr6pe, Prc. 6, 3

,/ - R-osar:ee IR ,Rft .os".)l.osfo-','):
2.P

z - 4,sino-[R +.R (1 cos"*)]sin(o-1,*), (21)

F,-Jl,l L u r'du'du =F-l l(Rp-&),' &.in,r'].

tAeu- : 2d; D'= 0t.

P{c. 6. CreMnI Da'rbqoBKi 3amro!o(
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- oBar%Hoiii 3arorbBrflr s poM6EtiecnoM xan6pe, ptrc 6, z

t.,
u - :u +R,caso-tR" c"g1.r. )"o.tc r,,):

? - B,.iDcL (R, r.'8; l1,\:na0 
','). C2)

'lE.C F"du".du, =.J2u" cte;.f ,

"?at\eu" -L 0* - ot-

a, - LropoHa poM6ra.recxoro xa r6p4 inr;
p - yro:r rrpu repunnre pou6rcecxoro xa,rrdpr p;ra.

- oE:LrbHoi 3irororxn B xnaaparaoM xa;nr6pe, prc 6, 0

0 =;,ctei=l

,.,nr.: 11^[r' c - t a"*. dd ={2u", (23)

"," ,," _ "D 
.oL^
2

tz," cropona r{Ba{parHoro xanr6pa r*r

- por6uvectofi:aron*rur a m.r4ra.mov o-rm6pe, pnc. 6, e

"E"u= 2 
at:su-:

Q:nald

u = o, *$ * n",o* -ln, *! 
"-xr- 

ol*,a - o>, o=rl,*fl[za*az (28)

Ioa<trmr$/

| /1

IJl,drdud, = I dx ll,d!rd2
\D) L/2 lD,)

rAc, cynMapHir.t &r]IHa ceKropoB - l[TaMrroB;
o6mv Qm-5pr (D, npelcr:rxeHHoii Ha prc 8, orpqqeLsern
creA.amE r o6p,3or,r:

lqe u" --: u" : ot

Pacxo4lenxe pery,,r,rarou t"operrl,recroro po.o.r, .
3xcrepr,rMemarrnr$IMrr lalnrll\4r,r npu qpoBepRe rlpelno-
xeHHori Mero/Ir{Klr cocraBrrcr 40 4%, .{,ro floATrepreraer
BoJr\',olJro{'rb (f np vaH.r fu, llnr o r.lefle'rye (o'r.r1-fioii
llJrcnla'4r c yqeroM pa3Btrur A€QopMarpff Bo Bpave}u.

!:ra roro, vro6u ro.mec ofipeAeJurl pacqerl@ Jc!-Mc
neo6xoprvoe Aas aa-rrlqoaxlr, neo6xo4ravo yvrrrrrlarr r
Aeiicrur'telleHeo6er{irofi cu,'nr Q r<roparmsranaelrorea,
crBlJe cMerqeEroro ueHTpa rexeclr npr4 narnlndr na BanMri

ICOBOqHiLxBarsUOBBan6qoBo9r$r,xcemopoB rml\fnoB.
IpIr Bpaqe.-aflr BaE{oB rlempo6e".r.r:as clr,ra H:rpanrena s
clrToHy otlarnA@plra4tr' I,I ro lp'rfr Ao{rp}tr|Iil'tr'I Mera'r'la

oHa l rcrsllJaer yclanre Heo6xo4i\roe Ans B"at6r{oBKrr

PaccMorplrM Bparqramnlriicr c nocTorHHori ylroBoji
cr.opocrbro BanoK, Ha r{oTopoM xecrKo yKpe[JreHbr xe
cffn']veT?nrrHo oTHocltTeiluto ocfi Barxa Ba_qtqoBoqHbre

lllra.\frbr Ba,.trtra oro35,BarcT Ha 3amroBry AejicrHre B Bn4e

cm -4 , fianpanra.r$rji EopMa]BHo n floseprarocnr Ba]rKoB,

npoTllroae]IcrB].rolqrcl 3axBaTy 3aroroBxr.r r.r crr Tperr{t
7, sarpaBna.nro I1o ]oc!1e".Ilnsn|! mfflrtamr4rM 3arDToBrgr

B Ba,'Irs! pxc. Z BcneI(flure Hecri\arerpnrrrlocri,r padrorcxe-

rnfi cenTopoB [Ir<rMnoBc.firofl e..rrHo@I,tlar'tGoBBGIfilaeT

qelrrg$oKaq or% I HarpaRreffor B MoMeHr A4oprIar{dt
! cropoHy oqam reoopMaqru { rlpr{ro](eHHae B rlellrpe
rjr{ecrr O{ry?6r (prc. 7). &rs onpeleaerm qelrrpo6€fislofi

clrnlr q BocnorByevcr BropLr,v 3akoHoM lbroroEa.

rae m rncca ceKropoB-rfla,\fioBj o - J,'TJrola.' c.Eopocrr

Barll{a; d paccrorErie or oc]r lpaqeHxj{ Banka Io qefipa
raxecru Qurlpu @
@opMyny (26) s o6rqerr BIIIe Moxrio 3irm.rcarb

.fl
^ I n lttt , , , ,-, ,a tl,;,")lll[ztuauaz *lff a.anazp rztt

' "" t" (,1 l
Ine /- njrorHocrn Mareplara ce(ropoB-I]rTaMrroB;

n tiacrora BpaqeHur; f qrcro kan[6poB; (u)
o&6avdrqpbr,ctrpal{a.re]nsrirfioBQxroclarcr,rrAr()i:i6o.{cr
.ph'r opoB u ,altrloB:Ir,'' o6serr clrrrypu. orp",+rem+n
loBepxiocr6rorcur6pac6Topa ra\fia

flpfi lallnr{oBke B r)alKux lanxa]i * - 0, rorla Iaa
onpeAerreilnr clnrm norylr]lrlr creA'roq,ro Qopry"ry

6
E,
F

Bi

H

E
si
l=)
U

e

s
=z
6
o

H
(J
U

q
F

a
ffi

(26)

, = n, 
"n " -ln, * ! a*(r,n)si.(d,,.);(zi)

(61
'dD -r^" u- lU'lR,+::a-!"I

\-)
4{ E-C Ir du"

P- P .F.-O.
r4e Q - qenrpo6exna.:r ol:ra. Ptrc. 7. Cxe a pacnleaerenlr crr npu Bu6rroBfte

(25)
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0,5rr +(r

a vt1) aG t)

Ilttt.lt.,td. t,r. la )du ltt).r.,V, (2s\
\.u) a ?\t) \\\\yl

BbnncrrM r{Hrerpan (28) B urrrHAprqecxoii cxcreMe

xoop+arar, rle r o6racrr'r rHrerpnpoiaIn{-s repe'veH1j-6re p
14 pr€MeHm)rcq o]reAronlr { o6pasoM:
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r4e R, - pa{uyc ruxa; R, - p2.qn\r cemopa-Ilfia,\mai

a yro:rueNryo6pa:youurnccr{ropa-rrd.\rna.
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Koraa yror veNay o6pa:}roquMr cemopa-rmaMna

6off rlre 180",

pnc. 8. Cxer6 anr oflleAerenm qeHrpo6exnoii ctrrd

,i.7' '"'doao =

I:1e, - cyMMaprar alfifia cek-ropoB-r]n,LvrroB,

3fiaqefifir qeHTpo6exfioii crull, Bo3Hxxarcrqeii npu

BaIbqOBXe B rr-Ia,(Klt\ CeKTOpa-i{ Illm\flax, ! 3aBlctNlOCTII

or la p,3rfepa n o9]r{cror cI{opocrr'r BantrtoB 47rq rclollllEfl
Ba,GqoB c q€llfpa.InIsnfir ]Tra,lff lar]nqoBoqtiblx n_4,\mo!

90, 120, 180 r 270' coorBercrBeHHo cocraerltrcr:
.162A 3105,8,380d,4, ,3C3,u u 2i96.5H:

C1335 - 2222,4, 2722,4, 3144,8 v 15'12,7 H; C1336 -
3722,7, 4559,3, 5264,7 v 2632,3 H.

B cryqae, I{oraa cenropH-ura,vrbr lfiercr xa ,r6pr,t

pa-1m{ei{oii qropMl,r (orarffiHe, rara"rparn6F,poM6w€cKre,

rqrr.{Hlre q /'lp.,T .e. } + 0) Bh,BoA qempo6er{Hoii otrrEl no

QopMy,re (27) B 3aBrcrMocrrr or Bcex rcolrerprqecxnx
nap:r,verpor xamr6pa $ra.nflr,r6Hoycno,rarltercs- IIoamM).

I!r!r r'rHxieHepHrl:x pacqelor pa3Mepbr lcr-ur6poB I1o B|rcore

Heo6xolrrMo ycpeAHJlrh rr 3aAaw r]o onpeAererffo uerjipo
6exHon cII,'I!l MoxHo p€rtrarn, rrcnor!3yr crelytoqlre
HepaBeHcrea IIpx aSz
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<lrtnl - ni>'i"| (34)

rae (.,) o6b€M Qq?r! o+ fl'qeln$tri rcrepraromblo

rm,qtoii 6ouru ce]."ropor-lma\tr1o!; ( u') o6xeM +Idlpbl,
orpaHrqcHrsri.i roBepxronbxr r.arnr6pa ce$opa mra-1trn;
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6yAer IfMeB c,reA'roqrii RlrI:
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CreAoBmo,riHq B o(oHearerr6noii @pMe QopI[,r}I &{t
oflpeaefle'r4r u"F@$Joy o,1,$r l/ Bafl]uoel'f a r. E4rtoii

6oqKe 6yA'r riverb cre4Fox[ni Bn&
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a= txlo: t(n, ngtl -zalQ;)' "ni,',
B o4raq r<or4a a > z
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I,l3 Bbrren3roxenuom Bn{Ho, .ruo qeFrpo6€r{Har clrrra

yreHrlna€r norpe6Hoc ycrn]Ire B:LlnuoB]{n. KpoMe 3roro,
I{eHrtrx)6€${ra,qc'rnar4-l'ercrcoc1lB{fio iditr{*L\fi9€.Ko1o
MorfeHT4 Bxollfl]Icro ! Qopvyxy 4rr oryeren€Hrq MoMema

IBurarcrrs, Birr{qer Ha }roi]I 3:DGma u pafipeIe.re!.r,tc ]rIc,c-
Ii6]x ycurrrfrr B rroMelr l-3axBaTa 3aroToBKt lal]Klr\fil.

BrBoAr,r

1. B pa6oTe orucarGl noSue}rtr,re Ooprq,,sr 4,rr orpeA*
. "leritm (olffiItlfiot t]]oIIE4r, c \ reDM pa3tsnr,r1n€{FpMarldr

ao apelteHx, trro naer BGrllo)lJloc1b r,rccn€aonar! pacrrrpelene

l{r€ cpeA{erc yAoGnoro ycrjirrr B oqarc .qe@prffiqtr'l r crrrr

lpetn1'. Ipr.rBer€ErHe OopMyiEr nGBor'rrmr orrpcro]-Trb
ycu,rfie B:rrrHloBroi B rlo6oii orpe3ox upa\reHr.r Ae4oprnrpr.r
r pa:"rtrcrox ctlcrevax nurt6pon.

2.Ilpra coreroBarnn pacnpene"reHr.r c.!rr B o.nrc Acdop-
ill;ruld{ rrp]4 !:L[buo]rr{e 3armotox R clrt1.opixi-lrlravnax oirpeae-

"rexaqurrpo6exraa or:r4 ro:mtri:uoutir,q lr:relcrlne Hecr {-
I{eT p]rr rrocTn pacnor'torrcrn4r rll?,\{noB oTHocmelbHo ocu
B:LILOB 14 B 3aE]4c],iuoc11t or pa3MepoB cehTopo! r]trtu\ffiotj

,4nrnbr pa6oqero vecra qrr {x )'craHoBxx r.r oxpyrl{Hoii

cKopocrr BanKoB caer:rH BrrBoa QopMyrlr {r'r, ee

oflpeAeJeHxr. OrMe.i€Ho, .rro qenrpo6exraa cnna
yvearuaer norpe6noe ycr'Lrr4€ BarLlIoBKlt, rlrrercs
cocTaB"'ltior{€i nrfHaMfit{ecxoro MoMema, Bxoltqero
B QOpMyXy Anrr 'onpeAereHlq MoMeHTa IBr[aTe,Ir,
B,trrIteT Ha yron 3a:Gara fi pacfipeAereFxr yIeJ]b Hbrx

yclrrtlMlolreHT 3ariBaTa 3aroToBX[ BaI(aM],L

3. B pa5oB BrepBHe rpq'rnoxena )'Tou{eff2, drpr{yrra
or1pe4e!r1e]nL'] yc'r'rrnt np Ba-q[uoBKe 3aroroBorq yqmr,r
sarorqa* paasmne ge$opnaurr Bo epelreHn rr BrrnrHrre
n4qrn.]r.'ryq^ildiel
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