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BBEIEHHE
Ceropnn npaKTugecKtt HeBo3MoxHo o6ecneqrtu KoHKypeH-

rocnoco6Hocrs 6nsFteca B aortlcrilKe 6ee 4ocruxeHilfl npneM-

nerrrrofi g$seKTL1BHOCT14 COOTBerCTBytou-ll.4x qenei nocraBoK.

3ro cnpaeegnhBo u Anfl Tex 3BeHbeB, Koropble coorHocflTcq

c npolleccaMil o6cnyxneanun 3aKa3oB,
KOrEa MOXHO CHilXarb il3EepxKl4 3a cqer

onruMarrbHoro Bbl6opa nopeAKa peanu3a-

uuv ilMeloul,lxcn 3aKa3oB [1, 2]. lnn cos-
peMeHHbrx qenet nocraBoK 3a npe,qenaMil
PO crpareruu vnv npaBrna, no3BonFP-
ulile cHhxarb il3EepxKl,4 o6cnyxueauun
3aKa3oB (c yverou nopnflKa ux BblnonHe-
nr,rn), Hyx4arcrce B nepecMorpe: vro6ut noBblcl4rb e$Sexrre-

Hocrb raKilx 3BeHbeB nocraBoK, $opuar paccMarprBaeMblx

vonenei Ha[o coorHocl.4rb c rpe6oBaHnflMtt aHant 3a tA yqera

AeHexHblx noToKoB, KOTOpble npeAcTaBaFtoT COOTBerCTBylOUlhe

il3pepxKr4. B qacrxoctu norpe6yercff yLlt4rblBarb, 'lro rapr$ut

l4rr,4 BecoMocru urpaSoe il3MeHForcq co BpeMeHeM' nooroMy

npil onpeEeneHuil cyMMapHblx HapaqeHHblx l,43EepxeK cneAy-

er hcnoflb3oBarb cxeMy HenpepblBHblx npoqeHroB (a xe cxevy

npocrblx npoqeHToB, KoropaF coorHoctlrcfi c rpa,qhlll'4oHHblMl4

MoAenR Mt4 cerefi o6cnYxueautrta\.
Vqer cooteercrBytou1l4x nonoxeHrfi Snuaxcosoro MeHe.qx-

MeHTa u ShnaHcoeoro aHanr43a, pa3yMeercF, orpa3urcff Ha afi-

rophTMe HaxoxAeHutl Hauflytluero peueHilfl , onpeAenflpulero

nopREoK peanu3aqhu 3aKa3OB, npu KoTopoM cyMMapHble urpa-

$ur 6ygyr MilHttManbHblMl,4
Hoeurri Sopvar onruMil3aqiloHHoli Mo,qenh raKoro rilna c

yqeroM yraeaHHofi oco6eHHocru Synrqui urpaSoe atantA-

3ilpoBancfl a [3], r,qe 6utn paccuorpeH cnyvatl, Kor[a rapucpbl

lurpa$oe yBenr4ltuBarcrcr co BpeMeHeM, npi lqeM c yqeroM

cxeMbr HenpepbtBHbtx npoqeHToB. l loKasaHo, vro 8f l9 TaK,4x

lao,qenei anropLtrM MVHVMI 3a\t4t4 cyMMapHblx trrpacpoB rpe-

6yer, vro6ur 6utnu HafigeHul noKa3areni l  cneqhanbHoro BnAa.

B vacrHocru, oKa3arocb, qro raKile noKa3areflh, B ornilvt4e

or rpa4ilLlltoHHutx vogeneil (npil yvere il3[epxeK no cxeMe

npocrbrx npoqeHroB, ror4a rapuSul LUTpaQoB ocralcrcn noc-

roRHnurvu), 3aBucflT or Bi l ,qoB 3aKoHoB pacnpegeneHufl Be-

ponruocrei cnyrafiHulx 3arpar BpeMeHfi Ha peanh3aqilo 3a-

Kagoe. O6parhM BHilMaHile Ha ro, qro gf l f l  Knacci lqecKilx Mo-

4eneri, rorga Hav r4cneH he il3AepxeK coorBercrBoBano cxeMe

n pocTblx n poqeHToB, r aKaA SaBVCIIMOCTb OTCyTCTBOBafi a.

VcraHoeneHHaF 3aBilcuMocrb cyqecrBeHHo ycnoxHrer npo-

Lle4ypy onruMtt3aqilil crparernil o6cnyxueaHilfl, B qacrHocru Ha

npaKTilKe Moxer oKa3arbcq, vro y MeHeAXepa Her rpe6yeMblx

crarucl4qecKttx EaHHbtx Afifr npvlflrvn peruenui Kpotrle roro,

Eaxe nph Hant/et tA rpe6yevori crarucrl,lLlecKoi un$opvaquu

yKa3aH HaF 3aB hctl MocTb ycfi oxHqeT n poqeEypbl onr AMt+3aut/tt .

Moxso nil ynpou{arb coorBercrBylollue npoqe4ypbl onrilMil3a-

LttttA, Eenafl ilx npileMreMblMh,qnn npat<tvru? B [5] 6uno noKa3a-

HO, LrrO B HeKOTOpblx ct4Tyaquffx 3To BOSMOXHO' KOnrperuee, ero

raKue curyaquu, Korga pacnpeAefleHile BeponrHocrei cnyrail-

Hbrx 3aTpaT BpeMeHn Ha BblnoflHeHile 3aKa3oB 9BflFeTCR SKCnO-

HeHunarbHbtM unn reoMerphLiecK!4M. Hrxe npegcraBneH 6onee

o6u4ari peeynurar, xoroputil MoxHo ucnoflb3oBarb Ha npaKTilKe,

He npilBfl3blBaFCb K KOHKperHoMy 3aKoHy pacnpeAeneHhf Bepo-

Rrnoctefi Anfl yKa3aHHblx cnyvailHblx Beruvl4H" Syger 4orasano,
Lrro npu no6stx raxux 3aKoHax pacnpeEeneHilg B npaKThqecKtlx

chryaqilflx MeHenxep Bce-TaKh Moxer ilcnonbsoears npocroi

AHH0TAUI{f,
O6cp(Aarorcs Bo3MoxHocrl4 hcnofl ssoBaHrlf, npn6nrxennutx nolxogoB

K cHnxeHhto turpa$oB nph o6cnyxuBaHhn naKera 3aKa3oB 3a cver

aur6opa nopngra ilx BbtnoflHeHill. Paspa6orra rarrx no[xogoB

o6ycaoBfl eHa Heo6xogt4Mocrbo ynpouleHilf, yKa3aHHblx npoqeAyp B

3a,qAqax 3Toro rilna, qro6ut nph onruMil3aqilil ylhrblBarb il3MeHeHhe

rapra$oa urpaSoB, Hapal4ilBaeMbx no cxeMe HenpepblBHblx npoqeHToB.

,Qorasauo, qro Ha npaKrhKe gflf, HaxoxgeHile HahnyLluero peueHhF

peaabHbrx 3arqaq raKoro rhna N4oxHo ilcnorb3oBarb rpa,qhqroHHblfi AnF
cerei o6cnprreaHnF aflrophrM ast6opa, roroputti 6un paspa6oraH

Ans voAeneil c nocronHHbtMl,l rapr,rSal,la Lurpa$oe. llpocrora raroro

aflropr'rTN4a, B cBolo oqepeAb, cyulecTBeHHo ynpocTl4l yKa3aHHble

npoqeAypbr onrilMtrcaqilil"
KNloYEBbIE CNOBA
O6cnyxueaHne nopr$enr sarasoa, MhHt4Mh3aqilf, u-rpa$oa,

onruMaflbHbre npaBhna h ilx t\4ogl,l6ut<a4un, npn6nuxenHste nopxoflbl K

onThM143auun.

ANNOTATION
The possibility of using the approximate approach to reducing the
costs of service pack orders by choosing the order of their execution.
The development of such approaches is due to the need
to simplify the procedures in problems of this type to take into account
the change in the optimization of tariff penalties, stackable scheme
ol continuous interest. lt is proved that, in practice, to {ind the best
solutions to real problems of this type can be used for traditional
network service selection algorithm that was developed for models
with constant rates of fines. Simplicity of this algorithm, in turn, will
significantly simplify these procedures optimization.

KEYIAIORDS
Service portfolio, penalties minimization, optimal rules and their
modif ications, approximate optimization approaches.
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TpaAuquoHHbltl anropl4TM onrilMil3aquu 6es gononHurenbHblx

vograSraraqufi ero nPoqeEYP'

ATP14EvTbl onrnMu3ALlt4oHHOt4 MOAEflU
c ncnotlb3OBAHt4EM OyHKUI'1]4 turPA@oB
SxoHolrqecrni pesynurar o6cnyxneannn noprqentl 3aKa-

3oB MoxHo npeAcraBnnrb pa3nuqHblMl4 cnoco6aun' B eroi cra-

rbe aHafln3 npoBeAeH EnF Ct4Tyaqhil, KOrAa coorBeTorBytoult4t

pe3ynbTaT npeACTaBnseTCF Ha OCHOBe nOHflT14f COnyTCTBytOU-lt'lX

il3AepxeK ranra rurpa$oe (nprruenrrenuHo K npoqegypaM pea-

n 
" 

,q^r sarasoe)' B rnaccuqecroM cflyLlae MoEenb' Koropylo

HaAo paccMarphBarb, $opvanrasyercF cnegyou14v o6paeov'

flpe6uteaHhe e nopr$ene no6oro neo6cnyxennoro 3aKa3a

Bneqer AeHexHble norepn, Koropble o6ut'lFlo Ha3blBator urpa-

davrra. 3a Kaxgyto epilHl4Lly BpeMeHu 4nn l-ro 3aKa3a' xoroputti

HaxoAl4rcfl e nopr$ene (ra o6cnyxuaaHile Koroporo eule He 3a-

eeoueno), BenulluHa raKux l'13,qepxeK cocraBnFer HeKoropylo

,43BeCTHyto CyMMy Cl' ffle C1 - KOHCTaHTbI' KOTOpble Ha3blBalCT

rapu$avu AnF coorBercrByrotLlt4x urpa$oe' Kar yxe 6utno or-

MeLleHoBb|[Ue,Hac6ygyrurrrepecoearu6oneeo6uluevo4enu'

lanee npoauanh3ilpoBaHbl Mopenr, e $optuare Koropblx raph-

Qur urpa$oe tlBntlbrcfl He nocroflHHblMfi, a yBenuquBanrct no

cxeMe HenpepblBHblx npoqeHroe' floerorrlty' KaK u B [3]' npu noc-

TaHoBKe 3aAaqu npr4HFTt4F peu'renrail 6ygela cvrraru' vro 3aAaHbl

cneEynulile napaMerpbl:
N - .tncno 3aKa3oB B nopTcpene;

MtSl - MareMarheecKoe oxilAaHue Si, npuveu nphHhMaer-

c9, qTo si flBnfiloTcg He3aBHcl4MblMl4;

c; - hHTeHCilBHOCTb txTpasa e Flaqanuxgtfi tvtolenr l=0 co-

3aaHl4n nopr$enn npilMeHhrenbHo K t-My 3aKa3y;

c(t) = ci ' e8f - uHreHcilBHocrb tlrpa$oB B MoMeHr BpeMe-

nra t (nPuverrir c/0) =0);

E - chna pocra B $oprrlare cxeMbl HenpepblBHblx npoqeH-

roB, KOTOpafl coorBeTcrByeT cTaBKe HapauleHufl.r', nphqeM craB-

Ka HapauleHuF 3aAaHa B roAoBblx' r'e' t= tn(1+r) (crvr' [7-8])'

i = (i1, i2... lr) - eerrop, roroputti 3a4aer oqepeEHocrb Bbr-

nonHeHnF sanagoe, t.e' i, - HoMep 3aKa3a, BblnoflHfleMoro nep-

eutu, i2 - BToPblM Ll r.A.;

ri - vovreHr oKoHqaHiltl BblnouHeHilF /-ro 3aKa3a (uouenr

oKoHqaHilF HaqilcneHufl txrpa+oB no r-My 3aKa3y)'

llo4vepr<Hev, tlro ctloxHocrb npoqeAyp HaxoxAeHhfl Ha-

hnyquero peuleHile gnn vogenefi raKoro rhna o6ycnoBaeHa

aneAyou.trt. flpexpe Bcero EnR no6oro l-ro saraga nepeMeH-

Hyto Ii HaAo paccMarphBaru rar cnyvaiuyo Benilt{t4Hy' Ee pac-

npeAeneHile BepoFrHocTefi 3aP,VCVr oT qeroro pFEa CpaKTopoB'

K *rr orro""tcn: 1) nopngor peanil3aqilil 3aKa3oB;2) pacnpe-

AeneHhF eeponrHocrefr s;; 3) pacnpeAene-Hilfl BepoflrHocretl

Tex si, Koropbte npr eut6panHoM nOpRAKe O6Cnyxr',reaHnn 6ygyr

aa^o,i"ett, panee l-ro 3aKa3a' Kpole roro' nph aHanu3e HaAo

yqhTblBaTb yBeuilr{eHile ilHTeHcuBHocTu uTpasoB BO BpeMeHH'

Taran saAa'la onrr4Ml'43allnil npegcraBnfercq KaK 3arqaqa MuHl4-

Mil3aqnu cyMMapHblx oxt/EaeMblx lurpa$oe Antl Bcero noprcpe-

ns 3aKa3oB. B [3] yxe 6ulno noraeaHo, tlro yKa3aHHy[o 3aAaqy

I OXHO ganilcaTb B BUAe:

c(mod) fi (mod)-npaBilno' Sutno goxasano, qro HaunyvLuhh nopF-

AoKBb|noIHeHilF3aKa3oBonpeAenfleTcflcneEypull4Mo6pa3oM.
3axasut HaAo ynoptlAoqurb B oqepepil TaK, qro6bl y6uteanm ee-

nugLtHbt cnequanbHblx LlHAeKcoB /(y', roropute AononHilrenbHo

HaEo conocraBilTb KaxEoMy 3aKa3y' f-lpu erou 6stno AoKagaHo'

qro coorBercreyror4raft rHEeKc /(y' nprarrleHurenbHo K '-My 3aKa3y

noprsenn Mff raKofi MoAenu yrera r-urpa$oB HaAo onpe4ennrb

no $oPMYne

c. a- 'M1ed\ )
l \ t l = ' M t e d 1 1  '

3ra $oprvryna AfiF cneqilanbHoro hHAeKca l(i)' Hailgeuaan

a pa6ore [3], cyulecreeHHo orpa3ilnacb Ha anFopl4rMe noilcKa

Hannyquero peueHilr. fleficrerrenuxo, il3 npeflcraBneHHoro

Bb|paxeHilRBl4gHo,t lToonTilMLl3al lhtoEnFTaKilXMoflenelzMr4-
Ht M'fjawl turpasoB HaAO HaLlhHarb c onpeEeneHilF Cnellil-

aflbHbrx noragareneil M (eEs1' lnn urogenei c nocroFHHblMl4

lurpa$arrlr raKile npoqepyput ne rpe6oeanrcu' [efr creurenbHo'

peanu3yF npoqeEypbl Ml4Ht4Mil3auilh cyMMapHblx tuTpaQoB B ra-

KUX KnaccilLlecKtlx MOEeflflx, na40 6utno ucnonb30Barb rpaAilq14-

oHHoe Enfl cerei o6cnyxvBa{V1 clJ-npaP,Vna [1 ' 2]' roropoe yr-

Bepxnaer, Llro 3aKa3bl nopr$enn HaEo ynopflEoqilTb no y6btBa-

Ht4rocoorHocl4MblxcHl4MtlI4HEeKCOBC,l '4'crpyrrypanocreEHhx'
KaK BhAt4M, HaMHoro npou{e, qeM AnF yKa3aHHblx nagercoe l(i)'

KOrAa yLlt4rblBaerce pocr raph$oe rurpa$oe' Flpn erov noKa3a-

,"n^ M le8s), oveera4Ho, 3aBucrr or 3aKoHoB pacnpeAereHilF

BeoonTHocrel4 gnn cnyvafinulx Anr4TenbHocrei S; rcnonnenuR

3aKa3oB [8]. Kar r4x onpegenerb B peaflbHblx cl4ryaL{tlflx' ecnh

y MeHeAxepa Her raH$opvaqtAV o wtne 3aKoHa pacnpepeneHilfl
' 

BeoonTHocreh AnF .qnhTenunocrei o6cnyxrBaHilfi saxasoe?

Moxno nu o6ohtnca 6es EononHhreflbHblx pacqeroB yKa3aH-

Hblx Mo4l4cphqhpoBaHHblx noragateneil I(i)' eepl Sopr'rar rpa-

Er4L[HoHHoro nntl reopril cerefi o6cnyxvBaHtAe c1't-npaenna 6stn

rrur"o.o 6onee ygo6nulM: oH He rpe6oaan raKofi ilH$opMaqilil'

MeHeAXepy 6utno pocrarovHo 3Harb ronbKo oqeHKil nepBblx Mo-

MeHToB (cpepHrax oxrAaeMbtx euavennti) yKa3aHHblx 3aKoHoB

pacnpegeneHiln eePonrHocrefi '

Kar euAurra, nphMeHhrenbHo K HoBoMy $opvary onrilMil3a-

uhoHHb|Xt i loEenet iyKaSaHHoroBb lu leThnaMeHeEXepyBaXHo
3Harb, B KaKUX Ctlyqafx peueHue, nonyqeHHoe Ha ocHoBe rpa-

Er4LlLroHHoro BapuaHra clJ.npaBtna (6es gononnrrefl bHblx Mo-

graslrraqrai ero npoqe.qyp) voxHo l'4cnonb3oBarb B KatlecrBe

onrr4ManbHblx perovengaquri, ecnn yqurblBaerctl HapaqeHue

. y r Y l . . .  . t e ; 7  -  l l )  + m i n .

f'lpoqegypur onruMu3auilLl 4nn qeneeoi $yHrqnr raroro

Tr4na (MuHt4Ml43aqilr cyMMapnutx ulrpa$oe 3a cqer eut6opa sa-

Ka3oB Ha o6cnyxneanue) raxxe aHann3ilpoBanhcb B yKa3aHHoli

pa6ore. Tavr 6urna ycraHoBfleHa cnegyoulan oco6eHHocrb anro-

pilTMa onrilMl43aquil AnF Mogenefr raKoro runa' Ecnra rpe6yercn

y l | t4Tb lBaTbHapaqeHneu. r rpa$oenocxeMeHenpeph|BHoroHa-
rlLrc'reHhFnpoqeHTa,ToAngHaxoxEeHiltoFTl ' ,4MarbHoronopflA-

ra o6cnyxrleaunn nopr$enn 3aKa3oB BMecro rpa'qhlll4oHHoro

c U-flpa}vtna neo6xogu w o Llcnon b3oBarb rvro4u St't qu poear Hoe

,43EepxeK no cxeMe HenpepblBHo HaqucnFeMOTO npoqeHTa'

B fa6ore [5] yxe 6utno noragaFlo, qro oro Bo3MoxHo AnF Mo-

genei c SKcnoHeHquan.,utl nlttnu reoMerp'4qecKuM 3aKoHoM

o6cnyxreaxun 3aKa3oB. Hraxe 6yger npoBeEeH aHanh3 u npeA-

craBneHo AoKa3arenbcrBo roro, tlro 3To Bo3MoxHo n gnn 6onee

o6u1ux rvro4enei (c npot4SBorlbHblMl4 3aKoHaMh pacnpeAeneH'4F

o6cnyxhBaHilfl sarasoe)'
TaxraN,t o6pasoM, AnF MoAenefr, Koropble rpe6yor yvera

yBenilLtuBarculerocn Bo BpeMeH,4 raprasa rurpa$oB Bo BpeMeHh

ino np"p"tutnenuofi eutLue cxeMe), nph HaxoxgeHilh onrilManb-

l to t i c rpareruuo6cnyxuBaHi lFSaKa3oBMeHeAXepb|cMoryT
ucnoflb3oBarb peKoMeHAaqilr4 npocToro BaphaHTa cp-npaBtAna

(6esgononHurenbHbtxrr,ro.qra$r,rrar.lraieronpoLlegyp).ero6yger
o6octioealrHoflpi lMeHilTenbHoKcl4Tyaqil f lM,Kor.qaAnuTenbHoc-
ril npoMexyTKOB BpeMeHil ilcnonHeHhF 3aKa3oB npeAcTaBnFpr

co6ofi AocraroqHo Manble Benutll4Hbl (e Sopuare ux r3Mepe-

Hr4fl B ToAoBblx norasarennx), floxaxeu, qro B QopMare raKux

ruogenei npuMeHilrenbHo K peanbHbtM Entl npaKTilKt/ ycnoBhnM

npoqegypbt BbltlllcneHhfl Tpe6yeMblx LIH[eKcoB M-oxHo 3Haqil-

renbHo ynpocrt4rb, a onrilManbHyto crparerilto o6cnyxhBaHilF

3aKa3oBMoXHoHaXoAl4TbHaocHoBenpocToroTpaAnuuoHHoro
BapuaHTa cp-npaBvna.
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BO3MOXHOCTb UCnOnb3oBAHt4f
nPuEfl t4xEHHOrO METOEA ntlg HAXOXAEHI4ff
ONTUMA'IbHOI4 CTPATETUil,
M14H14 M143l4 PylolqEt4 tllTPAobl
Paccvorpuu runuqHstfi EnF npaKrhKtl cnyrari. llycru Sl

hMepr npoh3BottbHble 3aKoHbl pacnpeAeneHt4ff BepoffTHocrei

co cpe4Hr4Mtt 3HaqeHilnMl4 M(Si). llpttt groM orpaHr4Lll4Mcff aHa-

nu3oM Cr4Tyaqw, Kof+a ux 3HaqeHilfl FBnfftoTcfl EocTaToLlHo
MafibrMtl BeflilqhHaMu (e cpopvare ilx npegcraBneHr4n ro4oBbl-

Mil noKa3areflnvu). Ha npaKrr4Ke 3ro ycnoBile' KaK npaBilno,

coorBeTcTByeT peanbHbl M cl4TyaqilRM Anff KOHKperHblx 3BeHbeB

uenefi nocraeoK B ct4creMax norvcrt Kvt, TaK KaK npu onpege-

neHtv't yKa3alHbtx Bbtue ilHfleKcoB l(i) p,nwenanoctvt o6cnyxu-

BaHr4F 3aKa3oB AonxHbl t43Meptlrbcfl B ro,qax. B ro xe BpeMR B

peanbHbrx MoAerlFX Ha npaKThKe oHH cocTaBnFOT' KaK npaBLltlo,

HeKoropoe (ne6onuuoe) KonilLlecrBo [Her ilnh Hegenb, nooroMy

l4x oxr,4AaeMble 3HaqeH/F, Ho yxe npeAcTaBfleHHble B cpopMare

r4x h3MepeHr4n B rogax, 6y4yr aecuva MaflblMl4 tll'4cnoBblMll Be-

nvqvHautt. Vqilrutaaq, qro cilna pocra HenpepblBHblx npoqeHToB

6 = tn(l+r), r}e r - roAoBatl craBKa Hapaulenrn [6, 9], e ceorc

oqepeflb, 6yger nsvepnrbcfl AonflMr4 eEuHl4Llbl' MoxHo Bocnonb-

3oBarbcfl TeM, HTo noKa3arenb 6M(St) woxer 6utru eenilqhFlol4

BecbMa rvranoft. B raKhx chryaLlLlFx nph HaxoxAeH,ltl BcnoMo-

rarenbHoro noKa3arenfl M (eos';, xorga rpe6yercq peanilsoBarb

MoAilSt/qilpoBaHHble npoqeAypu c(mod)p(mod/-npaeuna, vox-

Ho ucnoflb3oBarb coorBercrBytoqee pa3noxeHue e png Tefino-

pa-Mamopena. ero nosaonilT Bblpa3urb yKa3aHHble EononHr4-
renbHo rpe6yervure noKa3arenu il 3HaqeHufl l,lHEeKcoB l(i) uepes

6onee npocrste xapaKTephcrl4Krl, [ocrynHble MeHepxepy: qepe3

cpe4Hr4e oxhgaeMble 3HaeeHuff 3arpar BpeMeuu na o6cnyxu-

BaHue 3aKa3oe. B rarilx curyal4/lflx l4H(popMaqun o 3aKoHax

pacnpefleneHiln ux cnyvaiHulx Ant/reflbHocrefr o6cnyxueaHun

ne norpe6yercn. MoxHo oxilAarb, 'lro raKot no4xo.q K Haxox4e-

Hilrc HailnyLtulero pe[leHuF cyu{ecrBeHHo o6nerqur npoqeAypbl

onrr4Mlr3aurh. floxaxerra, qro 3To AetZcreilrenuHo l'4Meer Mecro.

B Sopvare paccMarpilBaeMofi Mo,qenh c <yrflxefleHileM>

rapraQoe ulrpa$oe Bo BpeMeHil Hauny'{tuut nopflEoK BblnorHe-

Hr4fl 3aKasoB nopr$enn onpe4enflercff Benuqr4Hoi yKa3aHHoro

Bbfue cneqr4anbHoro uHAeKca l(i). Enn ero onpeAefieHnfl Hah-

.qeta M (eos), Bocnoflb3oBaBuJl4cb cne.qyou-ll,4M pa3noxeHueM B

png Tefinopa-Mauopeua [7]: eos' = 7 + 65l + o(6St). Cooreer-

crBeHHo, Ann M (eos,) nonyetlM npn6nnxeuuoe npeflcraBfleHhe:

[,rz1e''r'11' 
- l -- 6. Ms) 1 oft\!'M(s,]:).

lzlcnonssyev (1) e Sopvare npoLlepyp HaxoxgeHun l'4HAeKca
/(y' no Sopvynav

c, 6.Ml.c" ')  c, 6 e)
I t t t -  

' ' l \ a \ -  r  i - L r l t " ' r r

Cooruoutenue (1) noncraeuM B nocnegHee esrpaxenue (2)

Ans t(i), flpu erou nonyqaeM cnegyrcu1ee npu6nrxenHoe pa-

BEHCTBO:

t ( i t  ; , ' ! - -a (p
d- M(S ) Lr(s.)

flogvepxHeu, ero roeHocrb pacLleroB no raxotZ $optuyne 6y-

ger o6ycnoeneHa eenuqilHoi nopflAKa 0(62' M(Si)2). Kar yxe

orMeqanocb, Ha npaKTilKe eroro 6yper .qocraroqHo.
Ocranocu o6parilTb BHilMaHr4e Ha ro, vro raKoe npegcraB-

neHr4e ilHAeKca l(i) xapawepHo ilMeHHo Anfl rpa4hlll4oHHoro

noEXOAa K OnThMh3aquil nopfAKa BblnorHeHnF 3aKa3oB nop-

r$enn, rorga rapu$ul turpa$oB ocrarcrce nocronHHblMt/, a

HapaulhBaeMble u3EepXKLl ytlt'lTblBaOTCfl nO CXeMe npOOTblx

npoqeHToB. Kar engutvt, ecnu yKa3aHHaF Bblue roLlHocrb Ao-
cTaroriHa, .qnfi paccMorpeHHoi MoAenu c <yrflxereHneM>

( 1 )

rapusoe rurpa$oe Bo BpeMeHil (na ocuoee cxeMbl HenpepblB-

Hbrx npoqeHroe) nopr$enunble 3aKa3bl AeicrBhrenbHo MoxHo

ynopnAotlurb no y6uteanro uHAeKca, Koropbltl Haxo4t/Tcfl KaK

npoh3BeAeHue cipi (cpaeume c npoqeAypaMr cpopManbHoro

onpeAeneHilR l4HAeKca /(y' no $opruyne (2), vro6ut orMerurb cy-

ulecrBeH Hoe ynpouleHue raKux npoqegyp). tzlrar, B aHanv3t/tpy -

evori crryaquh, HecMorpn Ha yBerrqeHue rapilQoB tlTpapoB

BO BpeMeHh. MoxHo noab3OBaTbCF TpaEilLll',4oHHblM Anff ceTet

o6cnyxreaHu fl c P-nPaBVnoM.

NPNMEP
But6rapan nopnfloK ilcnoflHeHr4fl 3aKa3oB (t't t'lx cpaeneuun

c dopvanuHurr'ir no4xogor'ir), Bocnonb3yeMcq 6usHec-KeilcoN4,
paccMorpeHHorv e [3]. Tar 6yger ygo6nee unnocrpt4poBarb npo-

qeAypbt peanvsaqvtA npeAcraBneHHoro Bbluje nph6nuxeHHoro

noAXoAa K HaxoxAeHilo Haunyquero peuJeHhF.

flycru rounauhs "AC" uveer 3 3aKa3a, no KoropblM yxe Ha-

crynvnv cporr,r urpa$Hutx caHrqnfr' OEHaro, pa6orbl eu-le He

Haqaflhcb (us-sa ea4epxKll B nocraBKe cneqo6opygoeauua)' VIt-

TeHChBHOCTLI Ci rUrpasoe Ertl 3Tl,4x 3aKa3OB COCtaensrcr 1olo or

roHrpaxruofi qeHbt 3aKa3a. Kourparrut yqr4TblBarcT (yrflxene-

Hile> Harpy3Kt4 rurpa$oe no cxeMe HenpepblBHo HaqucnreMoro

npoqeHra c cmnofi pocra 6=0,2 f .e. 2O'/" rogoeurx). flpn6utnu

no 3aKagaM h oxltgaeMble AnrrenbHocrl'4 ux o6cnyxueanvn

npilBegeHbr e ra6nuqe. Tpe6yercn onpe4enurb raKoi nopn-

troK BbtnoflHeHr4n 3aKa3oB, roropstfr o6ecneqrr MuHr4ManbHblt

oxugaevutfi pa3Mep cyMMapHblx ulrpa$uutx caHKqht no Bce-

rvy noprSenro 3aKa3oB. flogveprnev, qro B sToM npilMepe' B

ornuqile or aHanorhqHoi vo4enr, Koropan 6blfla paccMorpeHa

e [3], npr,tnrarr,taeM, qro MeHeAXep He ,4Meer AaHHblx o rune 3a-

KoHoB pacnpe4eJleHut eeponruocreti Si, noeroray nph aHaru3e

noprr4Ka BbtnofiHeHilfl 3aKa3oB Henugq Flairr4 yKa3aHHble Bbll'L.te

,4HAeKcbr /(r) e neHorilr Bn.qe no $opr',ryne (2)- Ena peLueHufl rpe6y-

ercn: 1) ilcnorb3oBarb npu6nnxenHutt noAXoE K onrhMh3aqilh

crparerilr4 o6cnyxueannn 3aKa3oB (no $opvyne (1)); 2) naru

ilfi ntocrpaqil|o Bo3MOXHOCT'I OnTilMil3aLlh14 no rpa?qhquoHHoMy

cp-npaBnny.

Peurenue
1. B nepeorvr cnyeae AnR Haxox.qeHilfl HHEeKcoB l(i) uapo

npe[BapilrenbHo oqeHilrb noKa3arerh [M(eosS1 7. 3ro cgena-

eM Ha ocHoBe Qoprraynst (1), vro u rpe6yercn yctloBl'1eM,4 eroro

npilMepa. 3arev, no4craBfiflr raKile BblpaxeHilF B QopMyny
(2), Haft,qevr npn6nuxeuxule 3HaqeHuR yKa3aHHblx l4HEeKcoB'

llpu 6 =0,2 no flaHHbtM ra6n. 1 naxoguv (c rovnocruro po 10-4)

0Tt4 tlHfleKCbl:

1) no sar<asY No 1:
.  t 0  ,  . a  t . 8 . 0 .?  .  o j . oo ,f . v t e d  t l '  I  0 . 1  .  0 . q g l 5 i l i (  ' ,  

, _ t . r u . , t ,  o . o o s s

2) no 3aKa3Y Ne 2:

lM( "q )l 
' : r o,:.$ = o.eess lr rt:t . a#3 rr 

-!-0'1" 43'66;

3) no eaxasy Ns 3:
1 5  c ,  d  1 . 4  0 . 2  - ^  . -

l M r  e "  r l  
'  I  0 . 2  ;  0 . s s l 8 n f i i )  

r  t , r z t " \ ,  0 . 0 0 8 2 '  
' o ' o '

Arpu6yrut nopr+enf, 3aKa3oB
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Vnopn4oruu aHanh3ilpyeMbte 3aKa3bt no y6ulaarun Ha[-

AeHHbrx r4HEeKcoB /(y'. flonyvaev, ero HailnyquJilt nope4oK Bbl-

noIHeHhq paccMaTpuBaeMblx 3aKa3oB .qnF MtlHl4Mh3aqilU CyM-
MapHblx urpa$oe 3aflaercff BeKropoM (1;3;2).

2. l'lpounnrccrpilpyeM, qro Enfl HaxoxgeHiltl Hailnyquero
peueHilfl AocraroqHo 6utno ucnonugoBarb rpa4ilqhoHHble EflF
cerefi o6cnyxvBaHnfl ilHfleKcbt c,tti= ci/M(Si) il ynopFAotlt4rb 3a-

rasur nopr$enn no nx y6uteaHhto. Pacqerbt nphBe4eHbl B Aonofi-
HhrerbHoM cron6qe ra6n. 1 (cron6eq "l4HAerc c/M(S)"), npn-
qeM HahryLrurhl4 nopgAoK BblnonHeHilg 3Tl4x 3aKa30B OCTaHercF
reM xe: (1;3;2\. lzl tax, onruuanbHoe peueHile AeicrBi lrenbHo
voxno uafiru, nonb3yncb cp-npaBilnoM. flpocrory n eSSerrua-
HOCTb COOTBeTCTByIOUII4X npoqeAyp B SToM cnyqae oTMerbre
caMu.

f-fpegcraeneHHoe 34ecb peueHue 6ulno nafrgeno npu or-

cyrcrBuu uHcpopMauuu o rhne 3aKoHoB pacnpe4eneHuu Bepo-

nrnocreil Anfl AnurenbHocrefi o6cnyxu BaHilfl 3aKa3oB. flogvep-
KHeM, Lrro, KaK u oxilAarocu (e cooreercrBl4l4 c npilBeAeHHblM
e grofi crarue o6ocuoeaFtilela), Haft4ennutfi npu6nuxeHHutl
MeTOflOM nOpRAOK BbrnonHeHUfl 3aKa3OB COBnaAaeT C noptlAKoM

ilx BbrnoflHeHuF no rpa4ilLll,4oHHoMy cp-npaeuny. eror nphMep

hfinocrpr4pyer, qro Ha npaKTxKe npil Manbtx suatewaax M(S)
(npnuenrrenrr.ro x $oprrlary ux t't3MepeHilF e rogax) MeHeEXep

Aeficreurenuno Moxer ilcnoflb3oBarb rpaflhquoHHblf BapuaHT
onrr4ManbHoro cp-npaBtna, Hafr4eunoro B Teoptll4 cerei o6cny-
xilBaHilfl .qnfl onpeEeneHilF Hailnyquero nopFAKa BblnonHeHilfl

3aKa3oB. llpr srou Heo6xoEt4Mocrb pacrieroB cneqilaflbHblx Mo-
gra$raqupoeanHbrx noKa3arenetZ no aee,qenHutv e [3] hHAeKcaM
I(i) ornaqaer. MeHeflxep 6yger us6aeneH or raKoi AonorHl4-
renuHoft BbrLrucnilTerbHofi Harpy3Kl,t.

3AKNNqEHNE
B crarue AoKa3aHo, vro npn peueHilr4 peanbHblx 3agaq,

cBfl3aHHblx c eut6opotvt nopFAKa peanv3allvt noprcpenfl 3aKa-
3oB, B npaKTilqecKux cl4Tyaqunx (xorga rpe6yercn yqrrblBarb
<yTFxe'|eHile,> TapilCpOB tllTpacpoB l,4nil ,43AepXeK BO BpeMeHr4
e Sopvare aHann3ilpyeMbtx qeneti nocraeox) Ene HaxoxgeHilfl
Hahnyquefo peueHilff MoxHo ucnofib3oBarb npocron v rpailA-
quoHuuri AnF reopnr4 cerefi o6cnyxvlaHrfl aflTopl,4rM onrilMl4-

3aLlu14, Koropbrfr 6utn paepa6oraH AnF Mogenei c nocronHHblMl,4
rapra$aura rurpaSoe: npu eut6ope onruManbHoro nopngxa o6-
cnyxilBaHilrr 3aKa3oB B yKa3aHHblx cvrya|J'l4flx MoxHo l,4cnorb-

3OBaTb rpaAhLll4OHHOe npaBilno O1TVMV1.3au]!1.V, Ha3blBaeMoe
onThMaflbHbrM clj-npaBilnoM. TaxaR eogvtoxHocrb o6ocHoBaHHa
e $opvare cttryautAi, Korga MareMaruqecKhe oxvqatrfl Anv-
TenbHocrefi o6cnyxnsaF|un 3aKa3oB n peflcTaBnfl lor rqocTaToLlHo
Maflbte Benilqhnur (npr,l ,tx l43MepeHr4il B rofloBbtx norasarelnx).
lloo<onuxy raKoe ycnoBue Afifl coBpeMeHHbtx qenef nocraBoK,

KaK n paBilno, Bbt nonHfl ercfl (yxaeannule fqfi urenbHocrl,l l,43Mepn-

rorcn cyrKaMil (Hegennvu) il nogroMy B ToAoBoM npeAcraBne-
Hr.4r4 l4x 3HaqeHhfl AocraroqHo vanut), ro MoxHo orMerr4Tb, qro

npxBneKaTenbHocTb A'|fl MeHeAXepoB npeAcTaBneHHoro
3Aecb HoBoro npu6nuxexxoro noAxoga K onruMu3allltll 143-

AepxeK o6cnyxreaxuc AonorHurenuno o6ycnoBnuBaercq
cneAyK)1414M:

r He norpe6yprcff EononHhrenbHble pacqerbl, cBF3aHHble
c Heo6xo4l4Mocrbo HaxoxrqeHilff cnequanbHblx ycpeA-

HeHHbrx noxagarenefr Arfl l,4HTeHcLlBHOCTeli BblnOfl HeHUF
3aKa3OB npil yLtere HenpepblBHblx npoqeHroB;

r He norpe6yorcfl AononHilTenbHbte ycunt4fl:
- Ha peanu3aqurc npoqeflyp ycpeAHeHhn noKa3arenet
rapu$oe rurpa$oe (npil npegcraeneHhil Lr3gepxeK Ha

ocHoBe LUTpa(poB, ytil4TblBaeMblx no cxeMe HenpepblBHo
HaqilcreeMoro npoqenra);
- Ha peanil3aqmro npoqeEyp ycpe.qHeHilfl noKa3arenef
KoHrpaKTHbrx cyMM Anff nopr$enn 3aKa3oB (ror4a exouo-
ML/'eecKvtil pe3ynbrar npeAcraBneH Ha ux ocHoBe c yqe-

ToM cxeMbr HenpepbtBHo HaqilcnfleMoro npoqesra);
- Ha noucK cneqilanbHblx MoAl4cpl4ql4poBaHHblx HHAeK-

cHbrx noKa3arenei, no KoropblM onpeAenfeTcF oqepe[-
HOCTb BblnOflHeHilg rMetouHxcfl 3aKa3oB.

flpeEcraeneHuutfi npuvep npohnnrccrpl,4poBan ecpQeK-
Tr4BHocrb raKnx peueHilil. MoxHo Hagesrbcg, qro pa3pa6o-

raxnuri no4xoA K onruMl43aqun peueHui npu eut6ope no-
pcfiKa ucnonHeHhg 3aKa3oB noMoxeT npaKTxKylolqHM Me-

HeAXepaM noBbrcl,rTb e+QeKTuBHocru pa6orul orAenbHblx
3BeHbeB qenei nocraeox.
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