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PaccMmoTpeHb npobnema nNpPUHATUS pelweHWUW B YCNOBUSX MHOToKpuTtTepuansb-
HOCTUW C y4eTOM MWHTepBanNnbHOW HeoNpeAaeNneHHOCTM UCXOAHb X AAaHHB X Ha npumepe
peweHNMs 3ajayunm pacnpefgeneHMs MHBECTULMOHHBIX pPecypcoB C LeNnbl NOBb W EeHNSN
9 P EeKTUBHOCTM MHOTOHOMEHKNAaTYypHOW NPOU3BOACTBEHHON CUCTeMbl W 3ajavya yyerTa
BO3MOXHb X MHTEpPBanNnbHbB X HeonpeaeneHHOCTEN UCXOAHbBIX AAaHHbB X. BblgeneHb OCHOB -
Hble WCTOYHUKW HeonpepeneHHOCTUW, 0o6OCHOBAH MeTOo4 peweHUs 3agauyum 3 P ekTUB-
HOTro pacnpefeneHUss UHBECTULMOHHBIX PEeCYypCcCOB B YCINOBUSAX MHOTOKPUTEPUaAaNbHOCTH
W NHTepBaNnNnbHOW HeonmpegenNneHHOCTNW. BbinmonHeHbB TecTOBb € pacyeTbl NO onpepgene-
HUI BapuaHTOB 3] P eKTUBHB X MHBECTULMWOHHB X pell eHWA ANSA pa3NMYHbBIX UMCXO[HbIX
AaHHB X! KONMWYeCTBO NPOMU3BOACTBEHHbB X Nnogpa3fgeneHWin, paamMmep MHBECTULMUOHHDLIX

pecypcoB npeanpusaTUA, BUA NPOM3BOACTBEHHON M YyHKUMUMK.
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HEBU3HAYEHOCTEW BUXIAHUX OAHMUX
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Po3rnaHyTo npo6nemMy NpPpURHATTA piweHb B ymoBax 6aratokpurtepianbHOCTI 3
ypaxyBaHHAM iHTepBanbHO| HEBMW3HaAYEHOCTIi BUXIAHWUX AaHUX Ha Npuknapgi po3B'asaHHS
3afjadvi po3nopiny iHBecTUUiIMHMX pecypciB 3 MeTOo nNiABULW eHHS ed ekTuBHOCTIi BaraTo -
HOM eHKnaTypHOT BUPOOBHMYOT cuctemmn i 3agavyy ob6niky MOXNUBUX iIHTeEpBanNnbHUX HEBU-
3HayYeHOCTeN BUXIAHMX JAaHUX. BnpineHo OCHOBHIi AXepena HeBU3HaAYeHOCTi, OBTIpyH -
TOBAHO MeTopa po3B'A3aHHA 3ajgadvi e ekTUBHOTO po3noAiny iHBeCcTULiINHUX pecypcCiB B
ymoBax 6GaratTokpuTepianbHOCTIi Ta iHTepBanbHOT HeBMW3HaYeHOCTIi. BUKOHaAHO TecTOBI
po3paxyHKM WoOAO BU3HaAYeHHSA BapiaHTIB ed EeKTUBHUX IiHBeCTULIiINHMX piweHb AnNA
PiBHMX BUXIAHUX AaHWUX: KiNbKicTb BMUpPOBGBHMYMX nigpo3niniB, po3amip iHBecTULiIMHUX pe -

cypciB nignpuemcTtBa, BUA BUPOBHMYOT d yHKLIT.
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piweHHA, po3noain pecypciB.

A PROBLEM-SOLVING METHOD FOR DISTRIBUTION

OF

INTERVAL UNCERTAINTIES OF THE

INVESTMENTS UNDER MULTICRITERIALITY TAKING

INTO ACCOUNT

INPUT DATA

ubcCc 519.81 E. Petrov
N. Brynza

The problem of decision-making under multicriteriality is described, taking into

account interval uncertainty of the input data, reviewing an example of distribution of
investment resources in order to increase the efficiency of a diversified production

system. The problem

was studied.

the problem of efficient

interval uncertainty was justified.

of considering possible
The main sources of uncertainty were

allocation of

Test calculations were performed to

interval uncertainties of the input data

identified. The method for solving

investment resources under multicriteriality and

identify options

for efficient investment decisions with differentinput data:the number of production units,

the

Keywords: optimization, utility,

allocation.

level of investment resources of an enterprise,

the type of the production function.

m u lticriteriality, investment decisions, resource

MHOrne d YHKUMOHaANbHbIE 3a/]a4N OPraHM3aLUUOHHOTO
ynpaBneHus sBnAlTCA 3ajayamMmnm pacnpejeneHns pecypcos.
CnefoBaTenbHO, B MHCTPYMEHTapuii ynpaBneHUs AONXHbB BXOAUTH
MeToAbl 93¢ ¢ €KTUBHOTO pell eHNsS TakUX 3ajayvy, OPUEHTUPOBAHHbLI €
Ha oco6eHHOCTU oG bekTa ynpaBneHUs, TO eCTb HeoGxoaumo
paspa6oTaTbeaunHOoe MaTeMaTnyeckoe ONUCaHNe U MeTOAbI
peWw eHMs W MPOKOTro KNacca 3ajjay pacnpepeneHus pecypcos,
B YaCTHOCTM C y4eTOM HENWHEMHOCTN NPOU3BOACTBEHHDl X
P YyHKUMUA 93N EMEHTOB CUCTEMbl, Pa3NUUYHBIX HEeONpeaeneH-
HOCTEW, MHOTOKPUTEPUANbHOCTU, PAa3HOW CTeNeHN LLeHTpa-
nM3ayuum CUCTEMBI .

Nanee 6yaeT paccCMOTpPeHO NpeAanpusTUE, ABNSAOLW eecCs

ob6beauHeHnEM N uexos c LeHTpPanu3oBaHHbLI M

OopraHM3auuWOHHBI M ynpasneHunem, B KOTOpOM nNokKkanbHBLb €

nponsBoagcCcTBEeHHbB e NoACUCTEMbl He UMewWT coBCTBEHHBl X

uenei, a Uenb cCUCTeMbl B LLenom onpeaensieTcs kak @ yHKUMUS

9 P eKTUBHOCTM NOKAaNbHbBIX NTPOW3BOACTBEHHbB X Nogcuctem [1
3710

- 3. NONHOCTbIO ¥

yuenesoro (byHKLLI/IOHaJ'Ia NPOMW3BOACTBEHHON CUCTEMBbI

OAHO3HAYHO onpepenseTr BuUA
KakK

afpAVWTUBHON D YHKUMUN Buga:
E5=Z (rl.)—>max,l'=,N, (1)
i=1 fi€

v,

roe i — NpouM3BOACTBEHHb € pecypcChbl l-I'O noapaspgeneHuns.

MpeanpnsaTue pacnonaraeT OrTpaHWYeHHBI M KONMUYeE-
CTBOM WHBECTULWOHHBIX PECYPCOB R.Saqaqa 3aknoyaeTcs
B TOoM™, 4TO6 bl

pacnpepnenuTb OrpaHnMyYeHHb e

MHBECTULUMUOHHBLIE pecypcbl (pa3paboTaTb MHBECTULMOHHLI I

nnaH)Mex/Aay uexamMunw NpeanpuUATUA TakuMm o6 pas3om, 4ToG bl

adb pekt

(yBenunyeHne peHTabenbHOCTU NpeanpuaTusa):

MakcumMusnuposarThb CyMMapHb 1 cucTembl

1

n
r’ =arg max » b,E (r,) 2)
reR -1
Npu OrpPaHUYEHUN:

J=1

roe E,’(ri)— oxmnpaemb 1 3 d ekT i-ro uexa;

cTu nopapas3peneHus (Uexa), acnepgoBaTenbHO, UX 3 D eKTOB:

i —BecoBble KOO D MUMEHTH OTHOCUTENbHOW 3HAYUMO -

0<b < ; 2b< (4)
=

anIHLLVII'IVIaJ'IbHOe oTnunyune paccmaTpuBaeMoWu B

cTaTbe 3ajaynM NPUHATNA WHBECTULMWOHHBLIX pelW eHUN OT

Tpal:lMLLI/IOHHOIZ 3akKknwo 4yaeTcsa B TOM, H4TO OHa OpueHTUpOBaAHa
Ha onpefgeneHWe pew eHNa Cc y4eToM MHOrTokputTepumanbHOCTHU

n l’lHTepBaJ’IbHOﬁ HeonpegeneHHOCTMH McxopHOWM

MHC')OPMaLlVIVI, MHOI’OKpVITepVIaJ'IbHOCTb BO3HWKaeT 3a c4yerT

TOro, 4TO, B OTNMYMe OT TpPpaAMULMOHHOW KoOHUenNUMUM

9KOHOMMWYEeCKOro pocTta, peweHne nNnpmnHnUMmaeTcsa B pamMKax

KoHuenuywuun ycroﬁquaoro pa3BunTua npeanpuatTunsa. |-|03TOMy

KOMNNEeKCHO AONXHbB paccMatTpuBaTbCyd KaK MUHUMYM Tpwu

BO3MOXHbl X HanpasneHus passuTtuns npeanpuaTna:

npouvMssBoagCTBeHHOEe, couvanbHOE, OpUEeHTUpOBaHHOE Ha



COBeplW EHCTBOBAHWE YCNOBUW Tpyaa, Hanpumep, pasButue

6 bl TOBbBI X 4 CaHUTApPHO-TUTUEHUNYECKNX ycnoswun, n

3KOnornyeckoe,OpMEeHTUPOBAHHOE Ha yTUNMU3aLUK OTXOAOB,
3arpsisHeHus Bo3gyxa,

BOA bl M apyrux

npUMpoaAHO-NPOU3IBOACTBEHHbBIX peCcypCcoB. O To o3HavyaeT, y4TO

yMeHbWeHUe

MHBECTULMOHHBIA NNaH JONXEH NpeJycmMaTtpuBaTb 9  €KTUB-

BCeXx N

yYyKa3aHHbB M

HOe pacnpejeneHuwe pecypcoB He TonbKO Ansa

uexos, HO BHYTpwHM Kaxpagoro uyexa no Tpewm

HanpaBneHUWAM Npun OrpaHnMyYeHnMAax eumaga:

n
) - .
RZ_,_"/' 1= ’N;j:’

B nReTepMMWHMpPOBAHHONW NMOCTaHOBKE 3ajavya MHOTO-

KpuntepumanbHOTo pacnpepneneHnsa OrpaHuMyeHHBbl X

MHBECTUUMWOHHBIX pecypcoB nonpuﬁHo paccMoTpeHa B CcTaTbe

[2]. B pesynbTaTe cUHTe3MpoBaHa MoaeNnb ONTUMaNbHOTO

pacnpeaeneHnss pecypcoB pasBUTUS N nopgpasfeneHunn

npeanpuaTMA C Yy4YeTOM Tpex BO3MOXHBL X HanpaBnewHwui

KaXaoro m3a Hux.

B pesynbTaTe cuHTesaupoBaHa mMmoaenb Bupaga [2]:

. O(!‘
Al
n | 3 \rm - m'")|
i e e 2. bA 2 ,mI
| I

}
|
|
I F (6)
! :
L iy

roe aij‘ 6e3pa3aMepHble KO3 D MULUMEHTB OTHOCUTENbHOIW

BaXHOCTM nNokaNnbHb X 3ad dekToB ]-ro HanpaBneHus [-ro

uexa (9KOHOMMWYECKOro, COLMaANbHOrNO, 3KOMOrMYyeckoro),

yAoBneTtsopsAlWMe YCNOBUIO !

,
<a. < 2 =
O_al_./._ : a; , (7)
J
min max
rope }" N v — ob6nacTsb AONYCTUMbBI X MHBECTUUMOHHDBI X

[}

u
peweHnint J-ro HanpasneHus [-il noacucTeMmbl ;

(X' — napameTpbl ,onpegensol ne BUJ NPON3BOACTBE HHbI X

¢ yHKU MR (Npwn 0< lifS peanu3yw TBbI Nyknbie BBEPX 3aBUCUMOCTH,

npu a[j_ — NUHelHbB e U NPpYK G’ij> — BbINYyKNbl € BHU3S).

Takum obpas3om, cuUHTe3npoBaHa MOJeNb NPUHATUA MHOTO-
KpUTepnanbHbl X pell eHUd B YyCNOBUSAX AETEPMUHUPOBAHHDBI X
MCXOAHb X JaHHbIX, 0lHAKO 3TO Mjeann3anpoBaHHasa 3ajgava,B
peanbHb X CUTYyalUMsXx HEOGXOAMUMO BbIABUTb UCTOUYHUKN ¢
dopmMann3oBaTb HeonNpeAaeneHHOCTN UCXOAHbLI X AAaHHb X.

B AaHHON cTaTbe paccmMoTpeHa 3apava ydyerTa

BO3MOXHbBI X UHTepBalNbHbL X HeonNnpeAgeneHHOCTEN UCXOAHBI X
Aa@aHHBI X .
PaCCMOTPl’IM ABAa OCHOBHbBIX MCTOYHMKA HeonpepgeneH-

HoOCTH McxopaHbl X A aHHBbl X B npueegeHHON 3apjave

MHOToKpuTepumanbHOro pacnpeneneHunsa MHBECTUUMWOHHBI X

pecypcoB.lepBbl i M3 HUX ONpeAenseTcss NPUHLUUNMANBbHOMN
oco6eHHOCTbIO NpoLefypbl NPUHATUS peweHWh Boobuwe. Mo

onpeaeneHunio npouyecc MNPUHATMA pelweHMNn aBnAeTcs

MHTennNekTyanbHOW NpoueAaypoil 0OCO3HaAaHHOrO BblGopa u3

onpepgeneHHOro AonycTtumoro MHOXecTBaAa anbTepHaTus,

TO eCThb Bbl60p AaBndeTtcsa CyG'beKTMEHbIM M OCHOBaAaH Ha

CyﬁbeKTMBHbIX npeagnoyYyTeHUAX nwya, npuUuHMUMawuWwero

peweHune (INP). Hocutenem (MCTOYHUKOM) MHDOPpMALUUN O

NpeaAnoOYTUTENbLHOCTM BO3BMOXHBLIX pell eHnint moaenun Bul6opa

peweHuns (6), XxapakTepusyemoi Koad duumeHTamm

OTHOCUTENbHOW BaXHOCTH alj n bl/ (TOHeHHbIMM 3Ha4dYeHuMamu

koad puuuenHtos), asnaeTca JINP,a meToa NnonyyeHus aToW

MHp oOpMauuMM OCHOBAH Ha MWHTPO-CNEeKTUBHOM aHanwuse,

TO ecCTb Ha Npoueaype 9KCNEePTHOro ouyeHnBaHusa [4].
CTpeMneHMe yMeHbW NTb CYGbEKTUBNUIM BKCNEPTHBI X

OU€eHOK Gaampyercn Ha KONNeKTUBHOM 3KCNnepTHOM

oueHMBaAHUMU. B 3aTOM cnyuvae cospaeTcs rpynna

KBanud MuMpPOBaAHHBLIX CcneynmanucrTosB (akcnepToB), a B

Ka4yecTBeE pesynbeTaTa npuHUMaeTcCs onpepeneHHasn

cornacoBaHHasa ycpeagHeHHasn oueHkKa. OTa npouepypa

OoCHOBaHa Ha rMnortTese, YTO ycpeAaHeHUe CYybGbeKTUBHB X

mHaonMBMUAYaAnbHDBDb X MHEHUMn 9KCNepToB NO3BONAET NONYHYUTHL
oueHKy, npubnuxawuwytwcs K o6 bEeKTUBHOW, oTpaxaw W en
ypoBEeHb 3HaHWUN B A aHHOW oBbnacTu.

BmecTe Cc Tem o4YyeBUMOHO, 4TO Aaxe Takue

KONNEeKTUBHLI € oueHKNn HecyT B cebe HeKkoTopylH

HeonpegeneHHOCTHb, 3asuncauwyt oT Ka4yecTBEeHHOTO n

KONWYEeCTBEHHOrN0 COCTaBa KOHKPETHOW SKCNEePTHOW rpynnsl,
cnoco6a o6paboTkn peaynbtatoB u T. 4. [4].

MCTOYHUKOM HeoNnpepneneHHOCTM ABNAeTCSH

Opyrum

MHp opmauus o Ka4yecTBEeHHbBl X " KONMMYecTBEHHDbl X

XapakTepuUCTUKaAX NPOM3BOACTBEHHb X dYHKUMN [5]. OHa MeHee

cybbekTuBHa,YyeM MHD OPMAaLNA O BECOBbLI X KOO ML MEHTaX

OT0 ob6bycnoBneHo TeM, 4TO CcCylwecTByeT

ij

npuHumMnuanbHasna BO3MOXHOCTb nonyyeHus

3KCNepuUMeHTanNbHLl X AaHHB X " moeHTud nkaumnu
NONMHOMMUANbHOW MOAEeNM NPOU3BOACTBEHHb X G YHKUUW,
Hanpumep, MeTOAOM HauMeHbWw WX kBajgpaToB. O pAgHako

HEOAHOPOAHOCTH MWHBECTUL NOHHBLI X cutyauwum,

KONMnW4YecTBEHHDbI € n KadyecTBEeHHbBl € pasnuyuna o6bbekTOB

MHBEeCcTUpoOBaHMA He no3BONAKT NONYYUTb [AOCTOBEpPHBLl €
O6beKTUBHbI € OuEHKM.AﬂbTepHaTMBDﬁ,KaKI/I B NnepBoM crny4dyae,
ABNAKWTCA 3KCNEePTHbBI € OUEeHKU.

Haunbonee obuwei n

KOpPpPEeKTHON dopmoit

npeacTaBneHWs HeonpeAeneHHb X AaHHbL X BooGuwe u, B
4YacTHOCTN,pe3ynbTaToOB 3KCNEPTHOTO OLEeHNBAHUS, ABNAETCS
MHTepBanbHas opmMa npeacTtaBneHns. B aTom cnyyae kax -

Aaa HeonpeageneHHOCTb NpeacTaBnNsaAeTCcs Kak nHTepBan Ha

YMNCNOBOW OCWU, 3afaHHbI A NeBON N]_ M npaBoi NR rpaHuLamMmu.

Torpa nHTepBsan:

A =V, -V, (8)

onpeaensaeT KONUMYeCTBEHHY XapakTepucTuky HeonpepgeneH-

HOCTMU, a MuUHDoOpMauWa O XxapakTepe pacnpegeneHus

3HaYeHNWn BHYTpPW WHTepBana, 3ajaHHas B BUAe dyHKUUN

dyHKUUKN
MHOXECTBY nnu

NNOTHOCTMH pacnpepeneHusn BEepoOsATHOCTHM,

npuHagnexHoOCTH He4YyeTKOMY

PaBHOBO3MOXHbB MU 3Ha4YeHUAMMHU, - ee Ka4YyecTBEeHHYO

XapakTepucTuky.
B pa6oTax [6;7]noka3aHo,4T0O C A OCTAaTOYHO BblCOKOW
TOYHOCTb O Tnnbol M OX HO

pas3snuyHb € HeonpepgeneHHOCTH

npuBecTn k Gas3oBoil yHuBepcanbHOW hopmMe, B KayecTBe

KoTopo#n uenecoo6pasHo NPUHATH MHTEpBanbHYy W
PaBHOBO3MOXHY popMmMYy.
Hesasucumo oT d opMbl npeacrtaBneHuns

HSOI'IDE,ELEFISHHOCTEPI MCXOAHB X A@HHDB X, TpUHUMUNUNANbHB M

AaBnsaeTcs TO, 4TO pe3ynbTaTthbl MogenunpoBaHusa ABNANTCSA



WHTepBanbHbI MU 3HaYeHUsMuU.B aTo cBA3M cywecTtByeT ABa

noagxona K y4dyeTy HeonpepeneHHoCcTeW NpW peanu3auuu

npoueaypsbl npuHATKUA pew eHunn. Haunb6onee W npokKo

pacnpocTpaHeH noaxon, OpPWEHTUPOBAHHbI it Ha

AeTepMuUuHM3Iaunt HeOI'Ipe,CleJ'IeHHOCTePI MCXOOHBI X AaHHbI X Ha

pPpaHHKNX cTagunax CUcTemMHOro aHanwunsa nytem 3aMeHbl

MHTEepBanbHB X 3HavYeHUN nx "cpeAHUMMU" TOYEUYHB MU

3HavYeHMAaAMMU, Hanpumep, MatTeMaTuyeckum oXunagaHumnemwm,
MopfoOin @ YHKUNM NPUHALNEXKHOCTN HEHETKOMY MHOX ECTBY ¢
T.A. B pesynbTtate TakoWh AeTepMUHM3aAUUN Cpa3y MOXHO
NONy4YnTb TOYEYHOE pell EHME, HO NPU 3TOM TepsAeTCcCsa OYeHb
BaXHass uHdbopmauvws o6 MHTepBane BO3MOXHBI X 3HaYEHU
peweHuns.

B 3aBuMcumMocCTnM OT KayecTBa MCXOAHON MUHPpOpMaL UK
yacTo mcnonb3aywT CMelW aHHY 0 cTpaTterui: yacThb
HeonpeapeneHHOCTENW JleTePMUHU3UPYIOT Ha aTanax aHanusa, a
YacTh — UCNONb3YyW TNPN pacyeTax B UHTepBanbHOW hpopme.
MMeHHO Takas CMelW aHHasa cTpaTerns paccMaTpuBaeTcss B AaHHO
3ajave.

Ona ee

peanunsayunmn Ha pPaHHKWX 23Tanax aHanwusa

AEeTEepPMUHUIUDPYIOTCH 3HAYEHUs s BeCOBb X Kodd dMuMEeHTOB

OTHOCWUTENbHOW BaxXHoCTHn b,‘ n a .. B

ij mMmopaenu (6). OAns

peweHWa 3ToW 3agaum cneayeTtT Bocnonb3oBaTbCA MeTo4OM

AeTepMunHM3Iayuumu 3HayYeHUN BeCOBbl X koad puyumneHtoB

MOoAaenu OueHMBAHUS MNOMNE3HOCTU, COFMAacHO KOTOPOMY

AeTepMMUHM3AUMNSA BECOBb X KO3 PMUuMEeHTOB OCHOBAHA Ha

orpaHumyYyeHunun Bupga:

ai € !imin’ailmx]? i= s :13
. . (9)
; =argmin Y (a,—a’)*.
i =l
max
L, 1
roe a;p = 2

NMpeaAnNnoOnoXuMM,4YTOo BCe BECOBble KOOI PULUUNEHTH MO -
nenu (6)onpeaeneHb METOJOM 3KCNEPTHOTO OLUeHUBAHNSA B

MHTepBanbHOM BUAe (8) M X cpefHME 3HAYEHUS paBHBbI:
A P =
- . (10)

Ecnu BeinonHseTcs ycnosue, 4to:

5 v

3Ha4YeHunAn

TO aTHn npuHMUMawTCA B Ka4yecTBE

n
N7
AeTepMUHNPOBAHHB X, B NMPOTUBHOM cny4yae ( *

npounssoagnTtTcsa nx Koppekuwnsa - HOpPpManunms3oBaHHBLI e

AeTepMUHUPOBAHHbB € 3Ha4YeHNsa BeCOBbBI X KOSC‘JC‘JMLLVIQHTOB
OTHOCWUTENbHOW BaXHOCTKU B nonesHocTwu

Mogenn OUeHKun

pelw eHnWn onpefensoTcsa no popmyne:

g (1)

BTopas rpynna HeonpegeneHHOCTEW CcBsi3aHa C

3agaHuem NONMHOMMUANbHBI X mMmopenen, onpeagensawuwunx

NpPpoOM3BOACTBEHHDbI € C'pyHKLlI/II/I. Bug A3TUX 3aBucumocTeW

ctenenn O

onpepgendeTtcs 3HavYeHnAMMN nokasaTenei

MWpeHTudmnkauma 3sHayeHMn aTux napamMmeTpoB Npou3BoAMUTCS

MeToaOM KONNEeKTUWBHOIN0O 3KCNEepTHOTNo0O OUEeHWBaHUS. 3710

O3HavaerT, 4yToO n3-3a "pasbpoca" MHEHUW akKcnepToB

HanbGonee KOPPEeKTHO 3HayYyeHNnsd napameTpoB npeagcTtTaBnTb B

o n
BuUAoe MHTepBanbHbB X HeonpeageneHHocTewu [a

’(xle]. c

y4yeToM cka3aHHOro moagenb (6) npumMeT oKOHYaTeNnbHbB U BUA
[2]:

n
o _
r’ =arg max » b,

L

*
*
roe bi ) alj — AeTepMUHNPOBAHHbB € TOYe4YHble 3HAYEHNA COOT -

BeTCTBYIO W X KDSQ)Q)VIL[MEHTOB OTHOCWUTENbHOW BaXHOCTH;

o =a "

v

X
3(X‘7 ]—coorae'rc‘raylou.lue MHTepBanbHb €
napaMmeTpb NPOU3BOACTBEHHbB X ® YHKULUN.
Onsa onpepgeneHuns

4YMCNOBbBI X peweHunn

CUHTEe3MpoBaHHOW 3ajgayunm 3¢ deKkTUBHOro pacnpepeneHns

MHBECTUU MOHHBI X pecypcos [ mcnonbe3oBaH mMmeTon
noKoopawWHATHOTO cnycka, KoTOopbl i npocrt aAnsa
nonb3oBaTtTenda-HenporpammMuncTa, a Takxe Harnaged n

NOHATEH ansa dKOHOMMUCTa-aHanuTuka. MeTOﬂ
NOKOOPAMWHATHOrO CNycka AsBNseTcs MeToAOM 6Ge3yCNOBHOW
onTumMwM3aumumu, Torga kak CWUHTe3upoBaHHas (12) mopens
ABNsAeTCcs 3agavyell yCNOBHOW ONTUMMU3AaLUNKN, TO €CTb JONXKHA
y4nTb BaTb 6ONbWOE KONMYECTBO aKTUBHbL X OTPAaHWYEHUN Ha
obuwmnenm nokanbHble pecypcbl.lfoaToMy ncnonbsosaH meTona
WwTpadp Hbl X P YHKUUIN,a UMEHHO MeTod GapbepHbIX @ YHKLUNA,
M3BECTHbBI W KaK MeTo/J BHYTpeHHe#h Touku [8].

C yyeTom aToro mogens (12) npumerT Bug:

( NEY
e
a3 |'\r.'7“X pmn | | Lo
r’ =argmax ¥ b, “a. u 7 —
B i e TN
| ! . (13)
L 1)
roe hV/\r)—OrpaHquHWﬂ Ha pecypcb ,npeagcrtrasneHHb € B

BuMAoe HepaBeHCTB;

7,

k — napamerTp mrpad)a(rk_) ,npn k— ).

Mpumep peweHuUs 3adavyu pacnpedeneHus

O2paHUYEeHHbl X UHBEeCMUYUOHHbBI X pecypcos.

Ha OCHOBE mMopaenwu (13) 6blnn Bbl MOMHEHbI



TeCcTOBbl € pac4yeTsl no onpegeneHno BapumaHToOB (byHKLlMﬁ.

3 P EeKTUBHBIX UHBECTUL MOHHBL X PEelW €HUIN AN pPa3nUUYHB X PesynbTaTel pacyeTa ANS pa3NUUYHbIX BapuaHTOB
MHTEepBanbHBb X 3HayYyeHUN orpaHnyeHunn, BE€COBb X MCXOAHBLI X AaHHbLI X NpuBeaeHb B Tabn. 1 — 4.
Kodadp dmnumeHTOoB n nokasaTtenemn NPOM3BOACTBEHHDLI X

Ta6bnuua 1

MWcxopHble faHHBI € N Pe3ynNbTaThl TECTOBOTO pell eHNA 3agauYm pacnpeaeneHns MHBECTULUMOHHBI X

pecypcoB AnNnA ABYX Npou3BOACTBEeHHbBI X noapas3aen eHUn

MW cxopHble AaHHLI e
OrpaHMyeHMs Ha pecypcChl Koad d MumneHt sHayumo-
7 b (03 n u‘,,Jx
Uex 1 noapaspenedHus 1 cCTuU noapasfaeneHuns 1
60 000 rpH 0,6 0,1 0,3
Hanpasnenue MuHumym Makcumym Koad d MumeHT 3HAa4YUMMOCTN HanpasBneHus alj
Paseumue
npouseodcmeeHHbl X 4 000 rpH 50 000 rpH 0,2
mMow Hocm el
CoyuaneHas cpepa 3000 rpH 25 000 rpH 0,3
Okonozudeckudl
7 000 rpH 60 000 rpH 0,5
acnekm
OrpaHunyeHuns Kosad d muunent
Ha pecypchbl 3Ha4YMMOCTH
, pecyp a o
Wex noapasaencuun I, noppaspenenHus b2
40 000 rpH 0,4 0,1 0,3
HanpasneHue MunHumym Makcumym Koad d MUMEHT 3HAYMMOCTNM HanpaBneHus a2j
Paszeumue
npouseodcmeeHHb X 3 000 rpH 20 000 rpH 0,4
mMow Hocm el
CoyuansbHas cepepa 200 rpH 25 000 rpH 0,2
Okonoezudeckud
6 000 rpH 40 000 rpH 0,4
acnekm
PesynbTaTb pacueTa
Paseumue CoyuanbHasn Okonoeudeckul
(04 o
N 1} npou3eodcmeeHHbL X MOWw Hocm el cepepa acnekm
Uex 1 41 125 rpH 5 125 rpH 7 125 rpH
Uex 2 15 125 rpH 6 125 rpH 9 125 rpH
o Paseumue CoyuanbHas S konoezuveckul
---X npou3eodcmeeHHbL X MOw Hocm el cepepa acnekm
Uex 1 42 125 rpH 4 125 rpH 7 125 rpH
Uex 2 16 125 rpH 7 125 rpH 7 125 rpH

O KOHOMUKO-MaTeMaTnyeckas MoJeNnb ANSA UCXOAHbL X AJaHHbB X Tabn. 1 nmeeT cneaywWMUn BuUAa:

B 06'02|— —40007" r 30001"” r 70001“"\
CUETR (L 092 J L 088 | |_0883 | )'

+04( 04r i 3OOOTU+ r 200T‘U+ r 60001“”\+
\ | 085 | L0992J L 0,85 J)'

[EE.
K5210000 "1, — 0000

Tabnwuua 2



OKOHYaTenbHOEe UHBECTULMUOHHOE peweHune

MWHBecTMUMOHHOE peweHune

MpoussoacTBeHHOE Pazeumue

o Cymma
Okonozuveckudl
noapashenenune npou3eodcmeeHHB X CouuanbHas cgpepa
acnekm
Mouw Hocm el
Uex 1 42 125 rpH 5125 rpH 7 125 rpH 54 375 rpH
Uex 2 16 125 rpH 7 125 rpH 9 125 rpH 32 375 rpH

MWcxopaHble faHHBI e U pe3ynbTaTtThbl TeCTOBOTO
peweHuna 3agavYyn pacnpeneneHMss UHBECTULUUOHHBI X pecypcos

AnNA TpeX NPOU3IBOACTBEHHEBbI X nonpaaneneuuv‘l

Ta6bnuua 3

McxoaHble AaHHB e

1 2 3 4 5
OrpaHnyeHns Koad d mumneHTt
Ha pecypchbl 3HaYMMocTH (04 n aJX
Uex 1 nogpasgeneHus }"1 noapasgeneHus b]
55 000 rpH 0,4 0,35 0,55

HanpasneHnue MuHumym Makcumym

Koad d munmeHT 3HaymumocTn

HanpasneHus alj

Paszeumue

npou3eodcmeeHHbBl X 5 000 rpH 30 000 rpH 0,4
Mow Hocm el
CoyuanbHas cpepa 4000 rpH 15 000 rpH 0,3
Okonozudeckul
6 000 rpH 20 000 rpH 0.3
acnekm
Koad d muumnent
Pecypchl
3HayYyummocTun a a
noapaspenevus 15 —n -
Llex 2 nogpaspgeneHuns bz
40 000 rpH 0,25 0,35 0,55
Koad d MmunmeHT 3HaymumocTn
HanpasneHue MuHUMym™ Makcumym a
HanpaBneHusa 2j
Paszeumue
npou3zeodcmeeHHbl X 7 000 rpH 22 000 rpH 0,3
Mouw Hocm el
CoyuansbHas cpepa 5000 rpH 15 000 rpH 0,4
Okonoezudeckul
4 000 rpH 18 000 rpH 0,3

acnekm

O koHYyaHune Tabn.3




1 2 3 4 5
Koad b muunent
Pecypchl
3Ha4YymmocTum a a
Uex 3 noapasaenenns I3 b —-n X
nogpasfeneHuns 3
50 000 rpH 0,35 0,35 0,55

HanpasneHune

MuHumym

Makcumym

Koad d mumeHT 3HaymumocTn

HanpaBneHus

a,;

Paseumue

npou3eodcmeeHHbl X 6 000 rpH 20 000 rpH 0,25
Mouw Hocm el
CouuanbHas cpepa 7 000 rpH 20 000 rpH 0,3
Okonoezudeckul
8 000 rpH 25 000 rpH 0,45
acnekm
PesynbTaThel pacuyeTa
Paszeumue npou3sodcmeeHHbl X N
(04 N CoyuanbHas cpepa Okonozuyeckul acnekm
-n Mow Hocm el
Uex 1 29 512 rpH 14 712 rpH 10 012 rpH
Uex 2 21 512 rpH 13 812 rpH 4 012 rpH
Uex 3 19 512 rpH 19 712 rpH 10 012 rpH
Passumue npou3eodcmeeHHbl X N
o CoyuanbHas cpepa Okonozuyeckul acnekm
X Mow Hocmel
Uex 1 29 712 rpH 14 712 rpH 9 912 rpH
Uex 2 21 512 rpH 13 812 rpH 4 012 rpH
Uex 3 19 512 rpH 19 512 rpH 10 012 rpH

O KOHOMMUKO-MaTeMaTWYeCKyl MOAenNb ANA UCXOAHbL X JaHHbL X Tabn.

3 MOXHO NpeacTaBUTbL cNnefylownum o6pasom:

[ Tr-s 000" [rj=40001" ' —6000] “)
—argmax04'04 +0 +0,3 | |
nek | 0833 i L 0733 | | 07 | )
( 7000 7% —50001% ~40007")
+0,25 0, 3 57000 o 1™ oql T !
UL 0682 | L 0667 | L 0778 | )
6 0007% — 70007 . —80007%)
+O35'025|_7T +0 r 1| R [”71 L+
| o, L 0.65 | | oes | |
1 1 1 )
+ 11 + + i
{5 55000 1, —40000 ' 1, 50000 )

OKOHYaTenbHOEe MHBECTULMUOHHOE peweHune

Ta6bnuua 4

MHBeCcTMUNOHHOE peweHMne

MpoussoacTBeHHOE B 5 Cymma

aseumue npous3eod-
noppaspenexne . CoyuanbHas cpepa OQkonoazuyeckul acnekm

CmeeHHbI X MOw Hocm el

Uex 1 29 712 rpH 14 712 rpH 10 012 rpH 54 436 rpH

Uex 2 21 512 rpH 13 812 rpH 4 012 rpH 39 336 rpH

Uex 3 19 512 rpH 19 712 rpH 10 012 rpH 49 236 rpH

Takum o6pa3omM, B AaHHOK CcTaTbe CUHTe3MpoBaHa "KOOpPAMWHAUMWOHHLI A UeHTp - NPOM3BOACTBEHHbl €

MaTemMaTuMyeckas Moaenb pelWweHNns 3agauymnm 9 @ eKTUBHOTO

pacnpepnpeneHna orpaHMYeHHbB X UHBECTULUMUOHHBI X pecypcos

pas3suntunsg

LeHTpanuW3oBaHHON

npoM3BOACTBEHHBbI X

NOBYXYypOoBHeBOMN

noapasaeneHuni B

noaopasfene

nogcucrtema

cucTteme

3aKknw4vyaeTcsa B

Huna"
TOM, 4TO

MOXeT pa3dBuBatTbCcH

Kaxpaas

no

MpuHuMNnuanbHas ocob6eHHOCTb Mogenw

npomnssBoaCTBEeHHAasn

Tpem™ HanpaBneHusam.

Bo3amoxHasi HeonpeAeneHHOCTb UCXOAHbI X A @aHHbI X yyntblBaeTCs



nyTemM WHTepBanbHOrO 3ajaHuMs napamMeTpoB MoOAenu u
MCXOAHB X JaHHbBIX. O60oCHOBaAaH MeToa peweHus 3anadu. Mpnu
BblGopeMeTOoAa yuYnTelBannuchb: TPYAOEMKOCTb, OPUEHTAL NS Ha
nonb3oBaTens, HarNaAHOCTb NONy4YaeMbl X Pe3ynbTaTtoB #
npocToTa MX MUHTepnpeTauuun. IDTum TpeGoBaHUAM B
Haubonbwehn cCTeneHU oTBe4YaeT MEeTO/[ MNOKOOPAMHATHOTO
cnycka./[lns yyeTa orpaHMyeHNin MCNonNb3oBaH MeTo/J WTpad -

Hbl X G YHKUMA (BHYTPEHHENR TOYKM).
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