
n PocTo E n PABI4I O CH 14XE HVtA 14 3AEPXE K
nPn Bbl EoPE noPf AKA OSCtlvXl4 BAH 14fl
3AKA3OB B qEnfx nOCTABOK

B crarue aHaflil3t4pylorc* cvryaq'rlll', KorAa QopManbHoe ilcnonb3oBaHile cp-npaBllna

onTnMu3aquu, pa3pa6oraHHOro B reopuyl ceTefi o6cnyxnBaHilf i Anfl Mogenefi c no-

croflHHbtMt4 rapnQaMn uTpa$oB, n03BonffeT Bblpa6orarb onTrManbHylo CTparerilK)

I Anfl MoAefleft, Qopnnar KoTopbtx npeAycMarprBaer yBeflrqeHile urpaooB c reqe-

HileM BpeMeHu. noKa3aHo, qro npoqegypbl M14Ht4MtA3aqvn n3gepXeK npil o6cnyxu-

BaHnvt 3aKa3oB B Llenfx nocTaBoK, cBF3aHHble c Bu6opoM nopflAKa rX BblnonHeHvln,

BO MHorux clyqaflx MoFyr 6blTb ynpou{eHbl.

KTIXIqEBHE C[0BA: noprQenn 3at(a3oB, n3Aepxxn o6cryxllBa'
1il,tf,, noBbrueHxe ulpaooB creqeHlleil BpetleH[, Bbt6op nopnA-
[a o6flyx]rBaHnf, 3axa3oB

Soplrcooa Jlogmrna Algpeeala - r. t. tt., goqenr Qaxynurera norrcruxr Hl4Y BlllJ
(r. Mocxaa)

SpoAeqxri lermgxi rleoilNlosxq - A. r H., np00e(
cop {axyrurera rorucr$M Hl4Y Bllll (r. Mocxea)

BBEAEH14E

9ro6ur o6ecneq ilrb KoH KypeHrocnoco6Hocrt 6nE-

Heca c norucrvrqecKofi ToqKvl 3peHufl, Heo6xoAvlMo

cilcreMaruqecKu noBbl ularb 300eKrn BHocrb pa6oTbl

BCeX 3BeHbeB qenefi nocraBoK, B qacrHocrLl Tex, Ko-

Topbre cooTHocffrcF c npoqeccaMn pearn3aqnil 3a-

Aa HHOrO MHOXeCTBa 3a Ka3oB. lz'lx rQQexru BHocTb,

KaK n3BeCTHO, MOXHO yBeflilr{nTb 6er gononnurenu-

Hbrx nHBecTilLlnfr 3a cqer npaBunbHoro nopflIKa Bbl-

nofl HeHilfl uMeloqilxcf 3aKa3oB, Koropblfi no3Bonur

coKparnrb cpeAHl4e oxnAaeMble vl3AepxKl4, COOTHO-

cnMbre c peanu3aquefi Bcero noproenn. TpaAnquoH-

Hbre MoAenu onruMH3aqilr peueHnfi Anfl 3aAaq yKa-

3aHHOrO runa u HeKoropble o6o6qeHnfl npeAcraBtle-

Hbt B pa6orax Ax. yonp3HAa [5] r l-Jl. bpogeqKoro [1,

31. B parvrrax tn4x MoAeneit npeAnonaraercfl, t'lro Be-

n n q u Ha 143Ae pxe K, Korop ble coorHocnTcn c o6cny]xn-

BaHneM 3aKa3oB B qenflx nocTaBoK, nponopqnoHanb-

Ha AnilTenbHocrvl oxuAaHufl MoMeHTa ncnonHeHnF

3aKa3a, npnqeM caMn n3AepxKl4 co BpeMeHeM He vl3-

MeHflOrcF. Mogenu yqera yxoAfll4l4x AeHexHblx no-

TOKOB OTHOCflTCfl K CXeMe, KOTOpaf B ouHaHcoBoM
aHaru3e Ha3blBaeTcR cxeMofi npocrblx npoqeHToB.
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MeHeAXepoB BblBol: Hailnyquufi nopflAoK peann3a-

f-lvf il 3aKa3oB B yKa3aHHOtl CnTyawv MoxHo Haxo-

Aurb no rpaAuLll4oHHOMy Arlfl 3aAaq raKoro rilna npa-

BUny.Kcrarv, aHaflorrrlHbtft BblBoA, HO AnF CnyqaF

cH ilxeH vlfl il HTeHCvl BHOCT]4 tUTpaooB c TeqeH ileM

BpeMeHu yxe 6bn npeAcraBneH B crarbe (LlHBapr-

aHrHbre K y6brBaHr|o rapuooB turpaooB Mo.qeflu on-

TtAMV3aq]y/M nopflAKa BblnonHeHnfl 3aKa3OB B qenFx

nocraBoK) [4]. CooraercrBeH Ho, MeHeAXep cMoxer

ilcnon b3oBaru n pocrofr an ropvlrM onril Mvl3a LlYl 14

(e reopur,r ceretl o6cnyx.vBaHtA+ ero Ha3blBatoT onril-

Man bH bf M c U- n pa B iln orvr) 6e: xarnx- nv6o rrnogu Q n ra-

qnfi ero npoqeAyp B c[Tyaquflx, Koropble cBF3aHbl

KaK c noHvrxeHueM, TaK n noBbtlt leHileM urpaQoe nr-

3a 3aAepxeK nocraBoK.

ATP14 SvTbr OnTU M 143AU14OH HOtl MOAEn U

flpe4nonoxt4M, t{To, KaK n B crarbe oAHoro ta3 aB-

ropoB <Hoebrfi Qoprvrar crparerntl MuHvlMll3aqvt n3-

AepxeK o6cnyxneauilF 3aKa3oB npil yBenilqeHiln

rapr$oe urrpaQoe Bo BpeMeHil> [2],:aAasul cne4y-

lolr.lue napaMeTpbl MoAeIn, oTHocRlqrecF K aHarvl-

3npyeMoMy noprQen o 3a Ka30B:

N - xonn.tecrBo 3aKa3oe a noprQene, Aaflee
t - g a r a E u  ( i  = ' 1  , 2 , . . . , M ;
5, - AnrrenbHocrb peanu3aquil i-3axa3a, npilqeM

cnyuafiHute BentaquHbt 5, Helaarcrnabt Apyr or Apyra;
MIS) - cpeAHFfl oxilAaeMar AnurenbHocrb peanil-

3aunil i-gaxaga;

U, - 14HTeHcilBHocrb o6cnyxuaaHva i3axa3a, onpe-

AerreMaff xaxl / MISJ;

c,= c,(0) - napaMerp BenurlilHbl LurpaQa gnn

i:axasa B HaqaflbHbttl vtotrnenr BpeMeHil t = 0, xorAa

cQoprvrvrpoeaH noprQen b 3aKa30B;

c,(t) = c,x g6t - BenuqvtHa urpaQoa B npon3Bonb-

surfi rvron/leHr BpeMeHil t, npilqeM c,(f) - Bo3pacrao-

ulan Qynxqrrrfl, B ornvtqile or Mo.qeflil, xoropan 6utna

paccMorpeHa B crarbe <Hoebtil Qopnnar crparerri

Mr4 H14Mr3a qnil il3Aepxex o6cnyxneaHnfl 3aKa3oB

npil yBenur{enun rapuQoa urrpaQoe Bo BpeMeHr)

[2], a ee yBenuqeHt,te c reqeHreM BpeMeH]4 orpaxaer

cxeMa HenpepblBHblx npoLleHToB;

60p14coBa Jl.A., 6pogeqrufr fJl.

6 - rHrexcHBHocrb pocra HenpepblBHo Haqilcnfe-
MOro npoqeHra AnF yqera cyMMapHoro noroKa
urpa Soa, Koro pan coorBercrByer nexoropotit ra-
gaxnoi craBKe HapaqeHnfl ," B oAvlH neprog (a ro-

floBbrx npoqenrax), te. 6 = In(l + r);
i = (ir, ir,..., i") - BeKTop, sa4aoqnfr oqepe4Hocrb
BbtnonHeHhF 3aKa3oB, nprqeM ero KoopiqnHaTbl yKa-

3brBator HoMepa 3aKa3oB (nepssttvt BblnonHFercF 3a-

xa3 i', etoputM - 3aKa3 irntP,.);

_I - ruomeHr 3aBepueHnR npoqegyp peann3aqnvl

/-3aKa3a, KOrAa npeKpaqaeTcff Ha'{ucreH4e urpa-

Qoe no Hervry (e o6qeru cnyqae T,- cnyuailHafl Be-

ntAuvtHa, pacnpegeneH he BepoFTHocreft roropotl
o6ycnoenvreaercn Lt nopflEKoM peanu3aquil 3aKa-

3oB, il pacnpeAefleHueM AnurenbHocru 5, peanr:a-
qnr l-saxa:a, r pacnpegereHmflMvl flnrrenunocreft 5,

rex 3aKa3oB, Koropbte 6ygyr aurnonnenu Ao nero)'
flocxonury craBKa HapauleHuF r (gnn yvera no-

roxa u:rpaQoe) ra4aHa B ro.qoBbtx npoLleHrax, Aa-
nee nptaHLrMaercfl, qro noKa3arenn epemenr (na-

paMerpbt T,vr S) paccMarprBaeuofi MoAenu raKXe

3agaHbr B FoEoBoM t43MepeHuil. 3aAaqa onruMn3a-
q rrr ra Qo pruyn n pyercf, Ka K M vl H 14 M vl 3a quF oxuAae-
Mbrx cyMMapHutx urpaQoB no BceMy noprQenro ra-

Ka3oB c yqeroM yra:anHofi cxeMbl ux yvera. [1pu

3ToM, KaK noKa3aHo B crarbe <Hoeblli Qopuar
crparerrfi MnHrMil3aqilu u34epxex o6cnyxuea-
Hilfl 3aKa3oB nph yBenilqenrau rapnQoe urpaQoa
Bo BpeMeHn> [2], ecnn ilHreHcLlBHocru urpaQoe
B npoil3Bonunufr uonneHT BpeMeHil f 3a,qaercfl Bo3-
pacraouletl Qynrqraerl eraga c,(t) = ciX €6t, ro $op-
ManbHo 3aAaqa onrilMu3aqilil Moxer 6uru npe4-

cTaBfleHa B Bnrqe:
N 1

M(L: r c, x (ebt - 1)) -+ min. (1)
= d

B rorir xe crarbe 6ulna ycrauoBneHa cneflyoqafl
oco6euuocrb n poqe4yp Mt4 Ht4Mil3a qnn urpaQoe aa

cqeT npaBrnbHOrO nOpFAKa peanu3aqnn 3aKa3OB B

TaKnx MoAeflflx: BMecro o6uquoro cU-npaBuna Anfl
reoprr cereft o6cnyxvlaHt A [5] xeo6xo4l4Mo l4c-

non b3oBarb Ho Boe rvro4raQrrr rlur poBa H Hoe c(mod)-
g(mod)-npaeilno. B qacrHocrLt, ecnr npeAycMarpn-
Baercn yBeatltqeHne uLrpaQoe c reqeHueM BpeMeHn,
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M(e6s'y='_u#-. (3)

Torga na ocHoBe Qoprvryn 2-3 gna noxagarenetit

/(i), no KoropbtM onpeflenrercn nopflAoK BblnoflHe-

Hile 3aKa3oB noprQenn c yqeroM yBerilqeHrr rapil-

Qoe nrrpaQoB, noflyqaeM: l(i) = 6 1 111115) = .,1r, Tarnm

o6paaom, AnF sTLtx noragarenetit npn SKcnoHeHLltl-

arbHoM oScnyxueaHili l  3aKa3oB noprSenn rMeor

Mecro paBeHcrBa:c,(mod)u,(mod) = 9tr,.Kax ailAnl ,

rvroAr,rora rlra poBa H H ble n oKa3aTen il url 14 14 HAeKCbl, Ha

ocHoBe KoTopblx Ha[o onpeAenFTb nopFAoK Bblnon-

HeHilR 3aKa3OB, COBna.qalor c rpaEilqnoHHblMil noKa-

3arennMt4 TaKoro runa Anfl cerefi o6cnyxrBaHilF.

l[ pyrra rvr rrr cr o Ba M n, fl p 14 3 KC n O H e H Ll r an b H o M o6cny -

xrBaHuvr 3aKa3oB BcerAa 6y4er uueru Mecro coBna-

AeHue guaqeHufi noraaarenefr l(i) nna MoAenil yLlera

il3lepxeK no cxeMe npocTblx npoqeHroB u AnR MO-

Aenerir, B Koropbtx yt{l4TbtBaercn yBenuqeHile urpa-

$oe n eo:ruoxHocrb r4x y'.lera no cxeMe HenpepblB-

Hbrx npoqeHroe. TaxilNl o6pa:ovt, npu sKcnoHeHqil-

anbHoM pacnpeflefleHnr BpeMeHHb,x pecypcoB no-

pflAoK BbtnorHeHnF 3aKa3oB noprQenn no ruogrQr-

r.lvr po Ba H HoMy c,(mod) pr,(mod)-n pa erany [2] ecerEa

6yger coanaAarb c nopnAKoM BblnonHeHnfl 3aKa3oB,

Hairgennum no o6uquomy cU-npaBuny.

MOAE'|n OnTnMu3Aqt414 Arlf vqETA
noBbl luEH14f IIITPAOOB nPU
rEoMETP]4q ECKOM PACn PEAE 'i-EHVIU
BPEMEH 14 O6C'IY)KI4 BAH 14fl 3AKA3OB

Tenepu paccMorpllM Mogenb, a xoropofi gnu-

Ter bHocrvt o6cnyxn ea u uR 5, R enn orcf L{enoLl ilcneH-

H bt Mt4 cfl yqa tl g ut tvttzt Ben n q u Ha Mr c reoMerpr t'l ecKil M

pacnpe4eneHreu. lzlnumn cnoBaMta, Qopmar onrr-

Mu3aqiloHHotl tuogenn npeAnonaraer, '{To 3Tor no-

Ka3arenb AonxeH 6utru xparnulM HeKoropoMy no-

cronHHoMy nepiloAy A, xoroputil npvlHilMaercn 3a

ycnoBHylo eguHvtqy. flpr rrou MoxHo eut6rparu

macu:ra6 r3MepeHuR BpeMeHvl npoil3BonbHuna o6-
pa30M, pyKoBogcrByfl cb, Hanpnmep, ygo6craamn

npolleAyp aHarr3a n uHrepnperaLlr14: B KaqecrBe

6opr4coBa Il.A., 6Po4eqxuft f.II.

egnHnLlbt BpeMeHil A moryr Bblcrynarb qacbl,4H14,

HeAenr, AeKa,qbr ra r.g. Tpe6oaaHre reoMerpilqecKo-

ro 3aKoHa pacnpepeneHVA AnA 5, (c yverom ilx qeno-
r.tr4creHHocrr) oasaqaer, r{To AnR nP6oro qenoro
,avcna k> 1 eeponrnocru cnyvatituulx co6umnft eu4a

{5, = k} onpeAeflForcn no Qoprvrynaru P{5, = k} = P,Q!-' ,
rge Anr BepoffrHocreia p,n Q, BblnorHeHbl ycnoatta
g < Pi< 1 n p,+ Q,= 1.l1pn 3roM BeponrHocrn pt=
= P{S. = 1} npuuenurerbHo K 14Hrepnperaquu npo-

rlecca o6cny :xvtBaHVA i-sa ra ga c n oMo l4blo Qo pruara

cxeMbr EepHynn n n pegcra Bnr orcfl Ka K Bepofl rHocrl4
(ycnexa) (r.e. raeepu.tenrn o6cnyxveanna) B oAHoM

ucnbrraHulr (r.e. na or{epeAHoM nepiloAe A). lnn na-

paMerpoB pr hMelor Mecro paBeHcrBa M(S) = 1 / p.

floxaxeu, qro n IflF raxoft uogenu narlnyuutvtit

nopFAoK peanil3aqrn 3aKa3oB (no HaftgeHHotuy u

npegcraBneHHoMy B crarbe <Hosblft Qopnnar crpare-

rvh muunmn3aqrzt'z' u3AepxeK o6cnyxueanun 3aKa-

3oB npil yBenilqeHuvt rapraQos urpaQoe Bo BpeMe-

ur,r> rvrogrQnqilpoBaHHoMy npaBnny [2]) ecerga 6y-

.qer coBna.qarb c nopflAKou, roropuit onpegenffercfl

no o6uqnomy gnn ceretl o6cnyxreaHufl cU-npaBnny.

Ta xu vr o6paaom, n pocrble an ropilTMbl onrrMr3a qn h

nopRAKa BblnonHeHufl 3aKa3oB MoxHo 6y4er uc-

nonb3oBaTb He TorlbKo B Cnyqae cHvlxeHvlfl, Ho 14 B

cnyr{ae noBbrueHutt u.rrpaQoe c re''leHueM BpeMeHu.

flpu reouerpilqecKnx 3aKoHax pacnpe4eneHuF

cnyvafi Hurx Be.n ilq rH 5 x M(e6t ) =Z"uu qf -'p,. Bu ne-

ceM 3a cro6xn B 3roM np"o.r.rnJ,]1,, 
""nrur"y "u"

xp.Braxoh3anvcu e cro6xax ocraHercfl cyMMa

6ecroseq notl reomerpr vec rotTt n porpeccll 14 :

M ( e 6 s ' ; = e 6  x p x [ 1  + z + z '  + " ' +  z k  + " ' ] ,  ( 4 )

ffl€ z = e6q..
Cyrvuvra creneHHoro pnAa B KBaAparHblx cxo6xax

6yger xoueuuoi';u png 6yger cxogl4rbcn npu Bblnon-

HeHril ycnoBn+ z < 1. B ncxogHux napaMerpax yKa-

3aHHoe ycnoBue nMeer enpdq,< 1. Yqilruaafl, qro

n pil Henpepbl BHoM HaqucneH u l/l n poLleHToB vl HreH-

cvrBHocrb pocra 6 cBfl3aHa co craexoft HapaqeHun /

paBeHcrBoM d = 1 + r, ilHTepecyolqee Hac yctloBvle

MoxHo3anncarb B Bvtge 1 + r < q;' AnvaBuAe 1 - Pi<
< (1 + rfl. Kporvre roro, nocKon bKY P i = 1 / M(S), ero

flofLlcTl4KA CErolHf I 05(s9)201 3
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3aKa3OB npr yBenilr{eHnn rapvlooB tl lrpaooB Bo

BpeMeHil> l2l.V1z-za 3agepxKl4 B nocraBKe cneqo6o-

pygoBaHnn BenilqilHa c, urpaQoa Anfl yKa3aHHblx 3a-

Ka3OB COCra en+et 1o/o or qeHbl 3aKa3a. Koxrparrut

yr{vrrbrBaor Bo3MoxHoe yBenilqeHile urpa$os gnn

eqe He BbtnorHeHHblx 3aKa3OB nO CXeMe HenpepblB-

HO Ha'{UCnFeMOTO npoqeHTa npu fiHTeHCUBHOCTI4

pocra 6 =0,2(20o/o roAoeux). Konrparrnote qexu P,

no 3aKa3aM il oxrAaeMble AnnrenbHocrn o6cnyxut-

BaHnR 3aKa3oB M(5) nprrreegeHu e ta6nrqe. h:aecr-

Ho, qTo flnilTenbHocru o6cnyxnBaHnF 3aKa3oB

(5,) - excnoHeHqilanbH He cnyvatlH ule Benilqil Hbl.

Ha4o natlru onrrMarbHbtla nopngox BblnonHe-

HAfl JTt x 3aKa3oB, xoroputl MnHrMn3npyer oxklAae-

mufi paruep cyMMapHbtx urpaQuutx canxqufr.

Kax 6utno noKa3aHo Bbtue.qnfl HaxoxgeHilf l no-

xagareneit /(i), no Kax.qoMy 3aKa3y AocraroqHo Boc-

nonb3oBarbcfl rpaAuqnoHHblM Anfl cereit o6cnyxr-

BaHuA clj-npaBnnorvr. flpvr sroM npaBiltlunufr nopn-

4ox o6cnyxvtBaHtAA 3aKa3oB coorHocl4rcfl c y6uea-

HileM coorHoct4Mbtx c 3aKa3aMr noxaaarenefi enga:

I(i) = c, / M(5). Peaynurarbl Bblt'll4crlexutl npegcraBne-

HH e cron6qe ra6nuqu <lzlHgexc /(i)>. Ocraercfl yno-

pnAoqrrb 3aKa3H no y6uaanno Haft4ennulx 3Haqe-

nuil l( i l . Onrruanuuuft nopngox l4x BblnorHeHVA3a-

Aaercn BeKropoM i = (1;3;2). 3ro o3Haqael qro nep-

BbtM Haflo BbtnonHflTb 3axa3 1,3areM 3aKa3 3, a no-

cneAHnM - saxaz2.

Mnorue MeHegxepbl npr npilHFrnu peuenril

ncnon b3ylor ra K Ha3bt Baeuyo 6n rso pyKylo crpare-

rnlo: peanil3yror 3aKa3bt B nopflAKe y6ueannR urpa-

$oa 6e: yqera cpeAHnx oxhAaeMulx gnrrenuHoctefi

ux peafl n3aq wn. llpvt rtcnorb3oBa uun taxoit crpare-

rnu nopflgoK peann3aquu 3aKa3oB 3a4aer eexrop i =

= (3; 1;2). flpegocraBrReM '.{urareflflM Bo3MoxHocrb

caMocrofrenuHo y6epnrbctt, qro no cpaBHeHillo

6op14coea fl .A., 6Pogeqxufi F.Il.

c 6nr:opyxotl onrrmanuHafl crparernfl n03Bonrer

coKparilrb cpegHile oxnpaeMble u3EepxKl4 o6cny-

xuBaHhfl aa 4,75o/o. B o6qerrlt cny''{ae Bblnrpblu no

cpaBHeHno c rHbtM vnn,HanpvMep, cnyvailHblM no-

pFAKoM BbrnonHeHnF 3aKa3oB 6yper eule 6onee cy-

ruecrBe H H bl M. C H rxe n r e r 3.qe pxe K o6cny xweanua

e Qoprvrare paccMorpeHHoro B npilMepe noprQenn

3aKa3oB no a6contorHofi eenrqilHe Moxer noKa3arb-

cs ne6onuuuM, o.qHaKo cneAyer yqecrb, qro aHano-

rilqHoe cHnxeHre ro.qoBblx 143[epxeK Ha re xe

4,75o/o npu cl4creMHotl peanraaqrn naftgeHnOrO on-

TUMaIrbHOro noAXoAa K BblnonHeHnlo 3aKa3OB B Te-

qeHne foAa no3Bon14T 3HaquTerbHo c3KoHoMl4Tb

cpe.qcTBa KoMnaHilLl.

3AKNloqEHUE

V1tax, npw 3KcnoHeH Llt4anbHblx il reoMerpilqe-

cKux pacnpeAeneHuflx 3arpaT BpeMeHHb/x pecyp-

coB, KoTopble HaAo yqnTblBaTb npvl BblnonHeHuil

noprQenn 3aKa3oB, yBenur{eHile urrpaQoe e Qopua-
Te cxeMbr HenpepblBHblx npoqeHToB He B'|UfleT Ha

o nrta Ma,n bH bt tl nopngox eut6opa oqepe4Hocrl4 Bbl-

noflHeHvrn 3aKa3oB. B crarue AoKa3aHo, t{ro rarofi

nopnAoK MO)(HO HaxOAl4Tb, ncnonb3yn npocrble rpa-

Ar4 qr4oH H ue afl ro pvtrMbt, Koropble pa:pa6ora n u a

reopil14 cerefi o6cnyxl4BaHuF e Qoprvrare uogenefi

c nocron H Hbtvrn rapnQaur,r urrpaQoa.

Baxnocru 3Toro BblBoAa npnMeHurenbHo K npo-

LleAypaM MnHilMn3aquil cyMMapHutx nrgepxex o6-

cnyxrBaHuF noprQeneft 3aKa3oB, cBR3aHHblx c pa-

6oroft uenefi nocraBoK,flnff MeHeAXepoB B o6nactn

nor ncrvtKvt croxH o nepeoLleH uTu. 5na roga pn emy

B yKa3aHHblx cilTyaLI]4FX npn yqere peanbHblx cxeM

HaqncneHnfl n3AepxeK c yBerilqeHnem u:rpaQoe

Ta6nuqa. Arpn6yrut noprQenfl 3aKa3oB

Homep 3aKa3a MlS,l, cytox P" rur<. py6. c,, rurc. PY6. l4rAexc l(i)

0 ,181 ,8t801 0

0 ,1 (3 )7,5

1 5

100

2,4
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