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Jleiineka Anekcanop, Ilozounaxoea JIo606v
NPOI'HO3UPOBAHUE ITOTPEBUTEJBCKOTI'O CITPOCA
HEATPUTUPOBAHHOM MOJIEJIA - MOJEJIA POCTA

IIpu MPOTHO3UPOBAHUU BHYTPEHHUX DKOHOMMUYECKUX CBSI3EH
IIE71€CO00pa3HO HCIOJIb30BAaTh CHHTE3 WMHTYUTUBHBIX H  (DOpMaIM30BaHHBIX
MeTO/10B. MeToapl He(hOpMaTM30BAaHHOTO aHAIN3a W MPOTHO3a OCHOBBIBAIOTCSA HA
DKCIIEPTHBIX OLIEHKAaX. Benuwka WX poib Ha 3aKIIOYMTENIBHOM CTaJMU OLIEHKHU
BO3MOKHBIX BapHMaHTOB Pa3BUTUSI BHYTPEHHUX SKOHOMHYECKHMX CBSI3€H U BhIOOpa
HamOoJiee JIOCTOBEPHOrO0 BapuaHTa NporHo3a. B 3aBucuMocTH OT Xapaktepa
UMEIOIIUXCS JAHHBIX U TpeOyeMbIX pe3yJbTaTOB MOTYT HCIIOJIb30BaTHCS
CIEAYIOIIME METOJbl OKCIEPTHBIX OLECHOK: AHAIUTUYECKUA METOJ, METO]
«Komuccuity, «lenvpu», «Kondepenmmity. Mx mnpumeHeHue mnpeamnogaraet
BBIPA0OTKY HOBBIX HJE€H W TOAXOJOB K PEIICHWIO MOCTABICHHBIX 3a/lay B
dbopMUpPOBAHUM TIPEJITIOTIOKEHUN U TUIIOTE3 OTHOCUTENIBHO Pa3BUTHUS BHYTPEHHHX
BKOHOMHUYECKHUX CBS3EH.

Crnenyer OTMETUTh, 4YTO MPU MATEMAaTHYECKOM OIHUCAHWUU Ipolecca
Pa3BUTUS MEXIYHAPOIHBIX IKOHOMUYECKUX CBA3EH BO3HUKAIOT TPYAHOCTH. IJTO
CBA3aHO C TEM, YTO BHYTPEHHHE DKOHOMHMUYECKHE CBSI3U MPEACTABISIOT COOOM
CJIOKHYIO CUCTEMY, Ha Pa3BUTHE KOTOPOM OKA3bIBAET BIMSHUE OIPOMHOE YHUCIIO
B3aMMOCBSI3aHHBIX (PAKTOPOB ODKOHOMHUYECKOTO U  COIUATHHO-TIOIUTHYECKOTO
XapakTepa: KOJIMYECTBO U Ka4€CTBO TPYAOBBIX

&9



pPECYpPCOB; HAIMYME  TOIUIMBHO-JHEPIETHUYECKUX U CBIPBEBBIX  PECYPCOB,
IIPOM3BOACTBEHHBIX MOIIHOCTEM W WHBECTULMH; HAy4YHO- TEXHUYECKUX U
CBIPBEBBIX PECYPCOB, NMPOU3BOJCTBEHHBIX MOIIHOCTENM W WHBECTULIMN; HAy4YHO-
TEXHUYECKUU TOTEHLHAN; CTPYKTypa HAPOIHOXO3SMCTBEHHBIX MOTPEOHOCTEM;
CTENEHb PAa3BUTHs BHYTPUHALMOHAJIBHOIO pA3JCIICHUA TPyHa; COCTOSHHUE
BHEIIHUX TOPrOBBIX PBIHKOB; YPOBEHb M MPOINOPUAH LIEH MHUPOBOIO PBIHKA;
COOTHOULICHHE CITPOCA U MPEANOJIOKECHUS HA BHEIITHUX PhIHKAX.

B 10 ke BpeMsi BO MHOT'MX CTpaHax II0JIy4arOT pacHpOCTPAaHEHUE METObI,
OCHOBAaHHbICE HAa INOCTPOCHHUU IKOHOMHUKO-MAaTEMaTUYECKUX  MOJCIEH U
ucrosb3oBannu DBM.

HaunGoubiiee 3HaueHne MaTeMaTHIECKUE METOIbl UMEIOT HEMOCPEICTBEHHO
IIPY KOHCTPYUPOBAHUY TOT'O WUJIM MHOTO BaApUAHTA MPOrHO34.

Knwuegvie cnoea: nporHos, MeToj, YpaBHEHHE, CUCTEMa, MPOU3BOJHAS,
TOBAp.

Jeiinexa Onexcandp, Ilozonaxoea JIoooe
MMPOT'HO3BAHHS CITOKUBYOI'O ITOIIUTY
HEAT'PUTOBAHHOI MOJEJII- MOJEJI 3POCTY

[Ipyu mporHo3yBaHHI BHYTPINIHIX E€KOHOMIYHHMX 3B'S3KIB  JIOIIJIBHO
BUKOPHCTOBYBATH CHUHTE3 IHTYITUBHUX 1 (opmanizoBaHux MeTofiB. Meroau
He(opMali30BaHHOTO aHaJli3y 1 MPOTHO3Y I'PYHTYIOTHCS Ha €KCIEPTHUX OIlIHKaX.
Benuka iX ponb Ha 3aKiIOYHIA CTajli OLIHKKM MOXIIMBHUX BapiaHTIB PO3BUTKY
BHYTPIIIHIX €KOHOMIYHHMX 3B'SI3KIB 1 BUOOpPY HAMOLIBII JIOCTOBIPHOTO BapiaHTH
MPOrHO3Yy. 3aJeXHO BiJ XapakTepy HasBHUX JIaHUX 1 HEOOXITHUX pe3yJbTaTiB
MOXXYTh BUKOPHUCTOBYBAaTHUCA TaKi METOJM EKCIEPTHUX OI[IHOK: aHATITHYHHUMA
meton, Meton «Kowmiciity, «Jlendi», «Kondepenmiity. Ix 3acTocyBaHHS
nepeadoavyae BUPOOJEHHS HOBHMX 17ed 1 MIAXOMIB /O BUPIMIEHHS TMOCTABICHUX
3aBJaHb y (opMyBaHHI MPUMYIIEHb 1 TIMOTE3 IIOJ0 PO3BUTKY BHYTPINIHIX
€KOHOMIYHHX 3B'A3KIB.

Cnin 3a3HauMTH, 10 NpPU MaTEeMAaTUYHOMY OIUCI TPOIECY PO3BUTKY
MDKHAPOJHUX €KOHOMIYHHMX 3B'S3KIB BUHUKAIOTh TpyaHOUI. Lle moB's3aHo 3 Tum,
0 BHYTPINIHI E€KOHOMIYHI 3B'SI3KM SBISIIOTH COOOI0 CKJIQJIHYy CHUCTEMY, Ha
PO3BUTOK SIKOi BIUITMBAE BEIWYE3HE UHCIO B3aEMOIOB'sI3aHUX  (DaKTOpiB
€KOHOMIYHOTO 1 COLIaIbHO-TIOJIITUYHOTO XapaKTepy: KUIbKICTh 1 SKICTh TPYAOBUX
pecypciB; HasBHICTh MAJTMBHO-CHEPTETUYHUX 1 CHPOBUHHUX
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pecypciB, BUPOOHUYUX TIOTY)KHOCTEH Ta I1HBECTHIlIH; HAYKOBO-TCXHIYHUX 1
CHPOBHHHHMX PECYpPCIB, BHUPOOHHYMX IIOTYKHOCTEH Ta I1HBECTHUIIM; HAYKOBO-
TEXHIYHUI TOTEHIIad; CTPYKTypa HAPOIHOTOCIOAAPCHKUX TOTpeO; CTYMiHb
PO3BUTKY BHYTPIIIHHO-HAI[IOHAJIBLHOIO TOJUIY Ipalli; CTaH 30BHIIIHIX TOPTrOBUX
PUHKIB; PIBEHHb 1 MPOMOPIIi IIH CBITOBOTO PHUHKY; CITIBBIJHOIICHHS MOMHUTY 1
MPUITYILICHHS HAa 30BHIIIHIX PUHKAX.

Y T1oit ke uyac B OaraThOX KpaiHax HaOyBalOTh MOUIMPEHHS METO/IH,
3aCHOBaHI Ha MOOYI0BI €EKOHOMIKO-MaTeMaTUYHUX MoJeseH 1 BukopuctanHi EOM.

Haiibiyipiie 3HaYeHHS MaTeMaTH4YHI METOJIUM MarTh O€3MocepeHbO MpH
KOHCTPYIOBaHHI TOTO YH 1HIIIOTO BapiaHTy MPOTHO3Y.

Kniowuosi cnosa: nporHos, METO/1, pIBHSIHHS, CHCTEMa, IMOX1Ha, TOBap.

Dejneka Oleksandr, Pozdnyakova Luboy
PREDICTION MODELS OF CONSUMER DEMAND
NEAGRIGIROVANNOY - GROWTH MODEL

At prognostication of economic intercommunications it is expedient to use
the synthesis of intuitional and formalizing analysis and prognosis are base
onexpert estimations. Their role is great on the final stage of a stimation possible
variants of development economic in tracommunications and choice of the most
reliable variant of prognosis. Depending on character of present data and required
results the next methods of expert estimations can be used: analytical method,
method of “Commissions”, “Delfy”, “Conferences”. Their application supposes
making of new ideas and going near the decision of the put tasks in forming of
suppositions and hypotheses in relation to development of internal economic
connections.

It should be noted that there are difficulties at mathematical description of
process development of international economic connections. It is related economic
in tracommunications are the difficult system, on development of that the
enormous number of associate factors of economic and socio-political character
has influence: amount and quality of labor resources; presence of fuel and energy
and raw material resources, production capacities and investments; scientific of
technical and raw material resources, production capacities and investments;
scientific and technical potential; pattern of pertaining to national economy
requirements; degree og development of international division of labor; state of
foreign
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trade markets; level and proportions of costs of worldmarket; correlation of
demand and supposition on external markets. At the same time the methods based
on the construction economy-mathematical models and use of Computer get
distribution in many countries. A most value mathematical methods have directly
at constructing of one or another variant of prognosis.

Keywords: prognosis, methods, equations, systems, derivative product.

IMocranoBka mnpodiaembl. [IporHo3upoBaHue MOTPEOUTENHCKOTO CIIpOCa
UMEET BAKHOE 3HAYEHUE B KOHTEKCTE MHTETPALMM Y KPauHbl B MEXKIYHAapOIHBIC
XO3SIMCTBEHHBIE CTPYKTYpbl. YUpE3BBIYANHO CIIOKHO OIPEACIIUTh TEHICHIUU
U3MEHEHHUI MOTpeOUTeIhCKoro crpoca. JlanHas myOnuKaius siBisieTcsl OJHOM U3
MONBITOK IMPOTHO3UPOBAHMS PA3BUTUSI HALIMOHAIBHOM SKOHOMHKH Ha IMPUMEPE
0a30BbIX OTpacCiiel — TOIIMBHO-DHEPTETUIECKOTO U TPAHCTIOPTHOTO KOMILIEKCOB.

Ieap0 cTaTbu SBISETCS MOMNBITKA IPOTHO3UPOBAHMS BHYTPEHHUX
HDKOHOMHUYECKHUX CBA3€d Ha 0a3ze WHCMOJIb30BaHUS CUHTE3a MHTYWUTHUBHBIX WU
(hopMann30BaHHBIX METOJIOB.

OcHOBHOWl MaTepHaJ] W HCCJIeI0BAHHE. JKOHOMHUKO-MATEMaTUYECKUE
MOAENM  HAUUIM  IIUPOKOE NPUMEHEHHE B  MHUPOBOM  MPAKTUKE  JJIA
NPOTHO3UPOBAHUSL DJKCIOpPTA W  HUMIOPTA: TPEHAOBBIE MOJEIH; MOJAEIH
MEXOTPACIEBOTO OajaHca; MATPUYHBIE MOJETU MEXIYHAPOIHON TOPTOBIIH;
ONTUMHU3AIMOHHBIE MOJENH.

TpennoBeie Mmonenu (y = a + bt) dKCTpanoNUpyrOT TEHACHIIMH W3MEHEHUS
MOKa3aTeliel, BBISBICHHBIE B MPOIIOM U HACTOSIIEM, Ha Oyyiiee. DTH MOJAENU
UCIIOJIB3YIOTCSl HAa CTA/IMM COCTABJIEHUS UHEPIIMOHHOTO TPOTHO3A.

Hepenko  skcrpamomnsiiivisi  TPEHJA  OKa3bIBAETCS  €JIMHCTBEHHBIM

MaTEMaTUYECKUM METOJ0M POTHO3UPOBAHUS BHEITHEAKOHOMHUYECKUX
nokazarened. ITO MOXKET ObITh OOYCJIOBIEHO JBYMsI OOCTOSITEIbCTBAMMU:
HE3HAHUEM XapaxkTepa MPUYUHHO-CIIEACTBEHHBIX CBs3EH MEXIY

IIPOTHO3UPYEMbIMHU MapaMeTpamMu U (GakTopamu, ONpeesSoMMUA UX TUHAMUKY,
a Takke OTCYTCTBUEM WH(GOpMAIMK, HA OCHOBE KOTOPOW MOKHO COCTaBUTH
IIPOTHO3  HE3aBUCHUMBIX IMEPEMEHHBIX, MNPEAONPEACIAIONIMX  «IIOBEICHUE)
UCCIEYEMOTO TOKa3aTemss. DKCTPANoJINPOBaTh MOKA3aTENN MOYKHO JIMIIbL TOT/A,
KOT'/Ia €CTh YBEPEHHOCTh B TOM, UTO 3a(h)UKCUPOBAHHAS
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B TPEH/IC TCHJICHIIUSI COXPAHSIETCS B Oy IylIeMm.

Merox  3KCTpamojsilMd  BPEMEHHOIO  psAJa € MCIOJb30BAHUEM
(YHKIMOHANBHBIX YpaBHEHHI C OJHOW HE3aBHUCHUMOW TMepeMEHHON — t (Bpemsi)
IPUTOAEH JUISI KPaTKO- U CPEAHECPOYHOIrO MPOTHO3UPOBAHMUS MPOTHO3UPOBAHUS
BHEIIHETOPrOBbIX ITapamMeTpoB. Haunydmme pesysbraTbl 3TOT METOA HAET IIPU
IIPOTHO3UPOBAHUM  arperupoBaHHbIX Mokaszarenel. HapexHocTs nporHosa
YKPYIMHEHHBIX TIOKA3aTelied AKOHOMHUCTBI OOBIYHO CBSI3BIBAIOT C TEM, UYTO B
arperate IMPOMCXOAUT BbIPABHUBAHME (B3aUMHOE IOTAIICHUE OTKJIOHEHUN)
PA3IIMYHBIX TEHACHIIUH, ONPEACIISIONINX O0IIYI0 JUHAMUKY MTOKa3aTesl.

B VYkpaune B nepuoa BOCCTAaHOBIICHUSI TOPrOBO-DKOHOMUUYECKUX CBA3EU CO
ctpanamu CHI' u akTUBHBIX HHTErpaloHHBIX TpoueccoB B EC oObembl u
CTPYKTypa 3KCHOPTAa U UMIIOPTA IPETEPIIEBAIOT CYIIECTBEHHbIE M3MEHEHUs. B
CBSI3U C DTHM IIEJIECO00Pa3HO OCYIIECTBISTH MPOTHO3 AKCIOPTa W MMIIOPTA HA
CPOK J10 OjAHOro roja. Takue MPOrHO3bI MOTYT OBITh IpPEJHA3HAYEHBI IS
OMEepPAaTUBHOIO KOHTPOJIA 3a BBHIMOJHEHHWEM TUIAHOBBIX peElIeHUuH B 00sacTu
BHEIIIHEN MOJMTUKUA U UX COOTBETCTBYIOLIEH KOPPEKTUPOBKU. CTENEHbh TOYHOCTH
IIPOTHO3HBIX PACUYETOB HA JUIATENIbHYIO IEPCHEKTUMBY CYLIECTBEHHO CHUKAETCH.
Mp1 ipeisiaraeM MOJIENTh TPOTHO3UPOBAHUS MOTPEOUTETHCKOTO CITPOCa TOTLITUBHO-
sHepreTuyeckux pecypcon (TOP) B Ykpaune B ueiaom.

[Iporno3zupoBanue NOTPEOUTENHCKOTO cmpoca TOP sBhsieTcs dYacThbio
NOCTPOEHUSI OONBIION HEarperupoOBaHHON MOJIENM — MOJIENM POCTa. DTa MOJEINb
coaepxut npumepHo 1000 ypaBHeHMIH U OXBaThIBaeT 35 OTpaciieil SJKOHOMHUKHU U
40 BumOB TOBapoB. B Takoil cHUCTEeME TOYHBIA MpPEIBAPUTENBHBIN YYET
NOTPEOUTENHCKOTO CIpoca uMeeT Oojblioe 3HadeHue. Bo3mokHo, Haunbonee
HEMOCPEICTBEHHOE BO3JCHUCTBAE OH OKa3blBa€T HAa CTPYKTYPY JKOHOMHUKH U
3aHATOCTh, HO, TIOCKOJIBKY MOJIENIb 3aKPbITast, 3TU MPOTHO3bI B CBOIO OUEPE/Ib YEPE3
pacrpesieieHde JO0XOJ0B M OTHOCUTEIbHBIE II€Hbl OKa3bIBaIOT OOpaTHOE
BO3JICMICTBUE Ha caM MOTPEOUTENbCKUM Cchpoc. DTO BO3JEUCTBHUE HE
paccMaTpuBaeTcs — B HEM aHaju3upyercs juiib chepa mortpedneHus. TouHee
roBOpsI, MOKAa3aHO, KaK OOIIUE PacXo/ibl MOTpeOuTeNnell Ha MPUOOPETEHNE TOBAPOB
HEJUIMTEJIBHOTO TOJIb30BAHUS PACHPENEISIIOTCA MEXAY Pa3JIMUYHbIMU CTAThIMU
OropxeTa motpedbutens. OOIIas BEIMUYUHA PACXOJIOB OMpPENeNsieTcs Kak (QyHKIUS
pacnoyiaraeMoro J10xXo0/a.

Mogens cipoca, Jiexkaias B OCHOBE paCCMaTPUBAEMBIX
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pa3paboToOK, MpEACTaBIsAeT coOOW JuHEiHyto cucremy 3arpaT. OCHOBHOE
YpaBHEHUE MOXKET OBbITh 3aMMCAHO CJIEIYIOUIUM 00pa30M:

Pigi=picithi (u—2prc,)+vi 1 (1)
Zbi =1
I'JI€ V; — CTOXaCTUYCCKUM YJICH;
p; — IIcHa TOBapa 1;
¢i — TOKyIIaeMO€ KOJIMYECTBO ATOr0 TOBApa:
[ — o0Iasi cymma JICHEXKHBIX 3aTpat (1151 KpaTKOCTH - JI0XON);
b; U ¢; — mapaMeTphl; HHACKC 1 U3MEHSIETCS OT 1 10 7 U 03HAYaET KOJIUYECTBO
paccMaTpUBaEMbIX TOBAPOB.

DTta cucTeMa HMMEET IIPOCTOC TOJIKOBAaHWE: ¢ O3HA4YaeT 3aTrpaThl Ha
HEO0OXOIMMbIC TOBAPHI, KOTOPHIC MTOKYIAIOTCS B IEPBYIO 0YEPE/Ib.

OcraBmuiics 10X0/1 3aTpayuBaeTCsl Ha MPUOOPETEHNE OCTAIBHBIX TOBAPOB B
COOTBETCTBHM C TapaMeTpaMu b; 3HaueHHUE MEPEMEHHBIX H3BECTHO, JUHEUHOCTH
MOJIENI, a €€ COBMECTUMOCTh C TE€OpUEH MOTPEOUTETHCKOTO CIpOca TapaHTUPYET
OT MOSIBJICHUS a0CYP/IHBIX UM HETOYHBIX MPOTHO3.

OpnHako B OCHOBHOHM (hopMe MOJIenh BCe K€ HE BIOJIHE YOBJIETBOPUTEIIbHA.
JIMHENHOCTh KPUBBIX DHTEIIs, MPEANoararlias, 4To BCe AaCTUYHOCTH CIIpoca OT
JI0X0/Ia CTPEMATCA K €IMHUIIC, HE MOJKpEIsiercss JaHHbIMU. Camblii mpOCTOMH
croco0 ydera YKa3aHHOTO OOCTOSITENbCTBA COCTOUT BO BBEJEHUU JIMHEWHBIX
BPEMEHHBIX TpeHAOB B ko3¢ duimentsl b. Torma mojenb 3amuchiBaeTcs B
CIIEYIOLIEM BU/IE:

Piqi = pici + (b°+ b1 0)(u— 2pr )+ (2)
Zbizl, Zbl = O,
rjae 0 — Bpems.

Ho pmaxe B 3TOM ciy4yae JOCTMKEHHE YAOBJIETBOPUTEIBHOM CTETIEHU
COMOCTAaBUMOCTA B  MOJENH, oOxBareBatonied 40 BUIOB TOBapoB, BechMa
npobieMaTruHO. Mojienb HenvHeHas B oTHoieHny 120 mapamMeTpoB, HE TOBOPS yiKe
0 820 pa3nuyHbIX 3IEMEHTaX KOBapHUAIMOHHON MaTpUIlbl OCTaTOYHBIX 4ieHOB. Hamu
NPUHATA Hepapxuyueckas NpoIeaypa OLEHKM W TPOTHO3UpPOBaHMS. 3aTpaThl Ha
IPYIIBl TOBAPOB MOTYT OBITh MpEJCKa3aHbl HA OCHOBAHWHU OOIIETO J0X0Ja U
WHJIEKCOB 1IEH I10 TPYIIaM U COBMECTHO C
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WHJIUBUYAIbHBIMU 1IEHAMHU HCIIOJb30BaThCSl ISl OMNPENCJICHUs] 3aTpaTr Ha
oTnenbHble ToBapbl. Eciu 0003HAYUTH I'PYIIIBI TOBAPOB 3arjlaBHbIMU OyKBamMu U
€CJIM TOBap MPUHAICKUT K Tpynne G, To ypaBHeHue (1.2) B Lensx onpeaeieHus
3aTpar Ha Tpynmy, 0003HaYaeMbIX KaK P, 0, MOKET OBITh 3aMMHUCAHO CIIETYIOIIIM
obpazom:

U= 2p,c,tby, (3)
b0G= Zbo', b1G= Zb‘/i u VG=ZG Vi.

DTO MOXKET OBITh aANMPOKCUMHPOBAHO KaK

pe=76 c+(b'6+b"c) (u-Y76 cc)+ve, (4)

rae 7T — HWHIAGKC ImeH i rpynnel (uHaekc I[laamie), ompeaesieMblit
JIEJICHUEM 3aTpaT B TEKYIIUX U MOCTOSHHBIX IIeHaX. Takum o0pazom,

n’6=2p % %/ Zp °¢", Tax uro ¢ G=Xp’ c/n’ =Xpc (5)
Hcnonb3ys JAHHOE BBIPAKEHHME IS TPYIIIOBBIX 3aTpaT W3 ypaBHeHus (6),

Pigi = pici + (Bf + ) (ue— Zpr Cp)+v’; @)

OJIHAKO TOJIBKO MY yCJIOBHH, uTO b/c HeBenuko no cpasHenuio ¢ b ¢° |
3HaueHUud B 3aga0ThCA KAk

ﬁ()l_ :b(}i/b()G; ﬁli :b()i/boG{ b]i/boi' b]G /b()G }

OueBuiHO, 4TO 3HaYeHHs B°; B cyMMe COCTaBISIOT €JMHUILY, a 3HaYeHus B';
- myns. To e caMoe chpaBeIMBO B OTHomIeHMH 3HadeHuid b %G m blg
CnenoBatenbHo, ypaBHeHuss (4.) wu (6.) MareMaTHM4ecKd  HJICHTUYHBI
NIEpBOHAYAILHOMY ypaBHEHHIO (2) W MOTYT OBITh OIICHEHBl aHAJIOTHYHBIM
criocobom. Takum 00pa3oM, MOKHO MMETh €0 C OOJBIIUM YHCIOM TOBApOB,
OIICHWBAsl JIMIIb  OTHOCUTENHHO HEOONbIIME CHUCTEMbl ypaBHeHHH. B
UCIIOJIb30BAaHHOW HAaMU HOMEHKJIATYPE TOBAPOB U YCIYT UMEETCS JIEBSTh MUPOKUX
MOJITPYIIT: TPOAYKTHl TUTaHUsA, OOyBb W OJEKJA, KBapTIIaTa, OCBEIICHUE U
OTOIJICHUE, Ta0aK W CIHUPTHBIC HAIMWTKH, MYTEHMIECTBUS M OOIIEHHWE TPAHCIIOPT;
pa3BiIeuEHUs, TPOUME TOBAPHI U
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MpOYME YCIYrd, 3a MCKIKYEHUEM JBYX TMOCIEAHUX, Kaxaas U3 OTUX
HOArpYyIIIe3arperupyercs ganbliie-1no 2—10 geTanu3upoBaHHbIM psijilaM TOBAPOB,
Kakue ToBapel M K KakOWrpymme OTHOCHUTb, ONMpPEAENIeTCS Ha OCHOBAaHUHU JBYX
KpuTepueB. Bo-mepBbIX, MOMKHO COXPAHATHCS MPHUOIMIKEHUE, TO3BOJIAIONICE
ypaBHeHuto (1.6) mpuHUMaTh Ty ke (popmy, uro u ypaBHeHue (2). CtamoObITh,
TPYIIIBI TIOJDKHBI TIOJIOUPATHCS TaKUM 00pa3oM, YTOOBI BPEMEHHBIC TPEH Il ObLTH
110 BO3MOKHOCTH MeHbIe. [Ipu 3Tom 001mast MapKuHaabHas 1075 OF0/pKETa HU B
KOEM cllydae He J0JDKHA MpUOIMKAThCS K HYJI0, MO0 MHade OyJeT HapylleHa
uepapxusi rnpoiecca 1 MOJENIb MOXKET MPUBECTU K aOCYpIHBIM pe3ylsibTaraMm. Bo-
BTOPBIX, €CIIM HEpapXHUuecKas OLICHKA T'PO3UT JIMIb HE3HAYUTEIbHON MOTepei
MaKCHUMAaJIbHOTO MPaBI0NOA00uS, TPYIIBI IOJDKHBI TTOJI0UPAThCS B COOTBETCTBHUU
CO CTPYKTYpOH: KOBApHUALUMOHHOMW MAaTPHUIbl CTOXAaCTUYECKUX OTKJIOHEHHH, B
MOJICNIA THWIIA JIMHEWHOW CHUCTEMBI 3aTpar, KOTOpas WCKIIOYAET OTHOIICHHUH
CMEHSIEMOCTH U JIOTIOJHUTEIBHOCTH, JIFOObIE PEAIbHO CYIIECTBYIOIINE O0OCTaHOBKU
U OTHOUIEHUS TPEJACTABISIIOTCS B BHJE TECHBIX B3aUMOCBSI3EH  MEXKIY
OTKJIOHEHMSIMU OT/ENbHBIX ypaBHeHHWH, B wuepapxuueckod Mojenu Takue
B3aMMOCBSI3M 0 OTHOIIEHUIO K TOBapaMm, HpUHAOAeHcAuwUM K Pa3HbIM TpyMIam,
UTHOPUPYIOTCS, U TIOITOMY KJIaCCHU(UKAIMS JOJDKHA TPOU3BOIUTHCS TaK, YTOOBI
TOBaphl, KOTOPhIE KAKUM-TO OCOOBIM 0Opa3oM B3aMMOCBSI3aHBI JIPYT C JPYTOM,
BCErJa OKAa3bIBAIMCH B OJHOM TpyIIe. DTOMY KPUTEPUIO OOBIYHO JIETKO
yJOBJIETBOPUTh, TPYNIUPYS TOBaphl B COOTBETCTBHM C HX IHPOKUM
pelHa3HAYeHUEM, HalpuMep MPOAYKThl MUTAHUS, 00excdy U T. M., T, €. B
3HAUYUTENLHON MEpe TaK, Kak dTO # MIPUHSTO.

O1eHKM MaKCUMAJIbHOTO MPaBAOMO00US Il KaK/I0M MOJACUCTEMbI MOTYT
OBITH OMHMCaHBI CIEAYIOIMUM 00pa3oM. MbI paccMaTpuBaeMm ciydad, KoOrjaa
BPEMEHHBIE TPEHJIbI OTCYTCTBYIOT, IMOCKOJBKY 9TO HE MMEET MPUHIIMIHAIBHOTO
3HayeHus. [lpu 3TOM B OTHOIIEHWH OIMMOOK Ha KaXJOM YPOBHE OIIEHKH
MPEANoJIaraeTcs, 4YTo TOJIHKO COOTHOIICHHS, UMEIOIIME MECTO OJJHOBPEMEHHO, HE
PaBHBI HYJIIO.

Hanpuwmep:

E(Vi, Vjy) = Ot Wit s weex 11,1,

Hekortopast TpyaHOCTh 3akirodyaeTcss B TOM. 4To Matpuia Q (1, ] —
AJIEMEHT KOTOPOM €CTh Wij) IpeACcTaBisieT COO0H 0COO0YI0 TOUKY. DTO BBITEKAET U3
TOTO, UTO MpaBasi CTOpOHa ypaBHEHHUs (7.2) TOUHO
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COOTBETCTBYET JOXOLY HU. TAKUM 00pa3oM
Zjwy-Zi§(0 i1 vjr) = &(vie, Zjvj 1) = & (0i,0) =0 €

N3 3TOro mosiosKeHus MOKHO BBIUTH MPHU MOMOIIM 0000IIEHHON 00paTHOM
matpuisl Q. [Ipenmonaras oObIYHOE COCTOSIHME, OH TIOKa3all, 4TO JjIsl 7 TOBAPOB
npu T HaOIIOICHUSIX MaKCUMAJILHOE MPABIONOI00ME OMPEALISICTCS Kak

L =17 o 5T0D o 05T, o 307 om,

raeV =Q + 1/n + tt', t—BeKTOp, COCTOSAIINN U3 enquaul.  Crenyronmm
[1arOM SIBJIICTCSI B3SITHE
norapumMoB u MaKCUMHU3ALHUSI JorapuMuIecKon byHKIMN
MaKCHUMaJIbHOTO TIPABAOINOAOOUS MO OTHOIICHHUIO K 3JIEMEHTaM () Tak, YTOOBI
yIIOBJICTBOPSUIOCH  YCIIOBHE OTpPaHWYEHUsT OOMHOCTH. JDTO JaeT OIECHKY
MaKCUMaJIbHOTO MPaB/I0N01001s
Qzl/thUthj (10)
r7ie 0;—OIlIEHUBAEMOE 3HAYEHHE ¥ ; ,COOTBETCTBYIOIIEE 3aJaHHON BEIUYUHE
b u ¢, a norapudmuueckas GyHKIIHS MAaKCUMAILHOTO MTPABIOMOA00MS UMEET BU/I:

logL* =Y T{logn - (-1)(1 + log2x)}-"T log det V (11)
[TockonbKy U siBsgeTcss (YHKIMEH JHIIb MMapaMeTpoB A u C, TO OIEHKHU
MaKCUMAJIbHOTO paBAoNoa00us ONpeIeA0TCA HETOCPECTBEHHO
MaKCHUMM3aINeH 2TOU PyHKIINH:
d logL*/ad= Zt(ut-ptc)V'{pt gt — pt c — b(ut - pt’ c)} = 0, (12)
d logL*/ac= Xt(pt-ptb) V' {pt gt — pt ¢ — b(ut - pt’ c)} =0 (13)

DTa cucTemMa ypaBHEHUH HeJMHEHHA B OTHOIIICHUY ITapaMeTPOB U periaeTcs
TIOCPEICTBOM TEHIIOPOBCKOM JIMHEApU3aIMK BHIPAKEHUS B CKOOKAaX B TEPMHUHAX O
b u 0 c. 3areM jis IOOBIX JAHHBIX 3HAYEHUW b U ¢ MOXKET OBITh PACCUUTAHO
JTUHENHOE TpeoOpa3oBaHUe, BO3MOXKHO, B CTOPOHY Makcumyma. Ha mpakrtuke
JIOJDKHBI YIUTBIBATHCS TAK)KE OTPAHUYCHUS, CYIIECTBYIOMINE IS b, 1, KpOMe TOTO,
TEHJICHITUS TTPoIlecca K HECXOAUMOCTH.

Kak mpaBuio, u paccMOTpeHHasi TpOIeypa OIEHKH, U HEepPapXUIeCcKoe
Jie3arperupoBaHre CUCTEMBI JIaBAJIA YOBJIETBOPUTEIIHHBIC
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pe3ynbTaThl. ATPETUPOBAHHBIC TPYMIBI TOBAPOB C BBICOKOW CTETICHBIO TOYHOCTH
OMMCBIBAIOTCS OOIIMM JI0XOJIOM U MHJIEKCAMH II€H: OTJEJIbHBIE TOBApPbI CTOJIb K€
XOpOIIO MOTYT OBITh OMWCaHbl 3aTpaTaMd Ha TPYNIbl TOBApOB W
UHANBUIYAIbHBIMA  IIEHAMHU. OJTO BEPHO B  OTHOILIEHWH HE  TOJIBKO
MOTPEOUTEIBHBIX PACXOJ0B, HO M (PU3NYECKUX OOBEMOB IOKYIIOK, PE3YJIbTAT
KOTOPBIX 3HAYUTEIHLHO 00Jiee TPYJAHO OOHAPYXHUTH B mpomnioM. [Tomumo yno0cTB
JUTSL pacyeTOB HMEpapXuyeckash MOJEib 00J1alaeT ¥ JPYTMMHU CYIICCTBCHHBIMH
nocTouHCTBaMH. Tak, BBICOKas CTENEHb HE3aBUCUMOCTH TPYI JAPYr OT Apyra
JeaeT ee 4Ype3BblUaiiHO ruOKkod. Hampumep, Ha cTaguu mnpeaBapHUTEIIbHBIX
pacyeToB CTPYKTypa MOATPYHIBI MOMXKET H3MEHAThCS 03 mepecuera Bcel
OCTAJIbHOM YaCTU MOJENH, a TIPH IMPOTHO3UPOBAHUH, €CIIM HE HYKHO COCTaBIISATH
IIPOTHO3 TI0 BCEM TPYIINaM 3aTpaT, HET HEOOXOAMMOCTH PACCUUTHIBATH BCE YaCTH
Mojienu. EcTtecTBeHHO, Takass THOKOCTh JOCTHUTacTCs I[EHOH 0ojiee HU3KOM 0OIIeH
TOYHOCTU CHCTEMBI, YE€M, €CJIM Obl OJJHOBPEMEHHO MPOU3BOAWINCH BCE PACUETHI.
OpnHako B OOJIBITMHCTBE CIYy4YaeB MPaKTUYECKas TOUHOCTh PACYETOB OKa3bIBACTCSA
JI0CTaToO4YHOM. bosee Toro, MOXKHO J1ake CKas3aTh, YTO anmpuopu (popma MaTpuIlbl
OmuOOK JOKHA OTPAHUYMBATHCS TAK, YTOOBI OHA 3aTparuBajia MOJHOCTHIO JIMIIb
B3aUMOJICMCTBUE TOBAPOB OJHOM U TOM K€ IPYIIIHL.

Anvmepnamugnvie  memoowvt  pacuemos. Hecmorps Ha  Gosbline
IPEUMYIIECTBA, KOTOPBIMH 00JIaJa€T METOJT «UEPAPXUN», BCETAA TOJIE3HO UMETh
IPEJICTaBIICHHE O JPYTUX BO3MOXHBIX IOJXO0JaX, W HAMU PACCMOTPEH PsiJI
anprepHatuB. Hampumep. [Ipu wucnonp30BaHUM STOT0 MeTOJa MNPUOIMHKEHHE,
csa3piBatoniee C ¢ CyMMOM OTAENBHBIX ¢ B TPYyIIE, YacTO OKa3bIBACTCS
3HAUYUTENLHO MEHEEe TOYHBIM, YE€M MOXHO ObUIO Obl OXHJATh HCXOAS W3
KOJUIMHEAPHOCTH MHOTUX I1eH. OMBIThl MO0 JaJbHEUIIeMy arperupoBaHUIO
OCHOBHBIX TPYIII MOKA3bIBAIOT, YTO MO KpAaHEW Mepe B psje CIydyaeB Mmoaydaemas
cyMMa b OTJIMYAETCs OT CYMMbl YACTHBIX OIICHOK OOJIbIlIe, YeM ObUIO OBl
kenarelbHo. [loo00HBIE TPYIHOCTH CBHJIETEIBCTBYIOT, YTO IPEIIOJIOKCHUS,
JeXalllue B OCHOBE arperupoBaHUs, CBS3aHbI C OMPENEIEHHBIMU HETOYHOCTSIMHU.
Tax, ecau Ob1 omuOKK B Mojienu (2) He OBbLITU CBA3aHBI C CAMUMH YPABHEHUSIMU, TO
He3aueM Obulo OBl  BBHIOMpATh MEXAY albTEPHATUBHBIMH arperupOBaHMUS.
[TockonpbKy OSTH HETOYHOCTHM MOTYT JlakK€ TMEpPEeBECUTh IMPEUMYIIECTBA
UEPAPXUYECKOTO TMOAX0Ja B JPYTUX OTHOIICHUSX, 11€eCO00pPa3HO PacCMOTPETh
CIoCcOOBI MapajuIeIbHOTO HaXO0XK/ICHNUSI MAaKCUMAJILHO
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MpaBIoNoA00OHBIX pe3ybTaToB. Kak mnpaBuiio, [ CUCTEMBI TAKOTO pa3mepa 3TO
HEpALMOHAJIBHO, HO B IAHHOM CJIy4ae CYIIECTBYIOT JABE BO3MOKHOCTH, 3aBUCSIIINE
OT CIEU(PUIECKON CTPYKTYPHI YCIOBUH.

[lepBbIit cmocob 3akimouyaeTcss B cienytomieM. B mepBom ycioBum (12)
MaTpuia V MOXeT OBbITh OIyIIeHA, TOCKOJIbKY (u-pc) — CKaJsip; 3TO MPUBOJIUT K
ypaBHEHUIO, KOTOPOE MPH JTFOOOM 33JJaHHOM 3HAYEHUU ¢ JIMHEWHO B OTHOIICHUH b,
T.C.:

b= (u- pc) p(q-c)/ . (u- pc) (11)

Takum oOpazom, pemieHue ypaBHeHUs (13) MoOKeT OBITH MOJICTABICHO
BMecTo BenuuuHbl b B ycioBue (10). Torma, ecinm HCHONB3YIOTCS BPEMEHHBIC
TPEH/bl, MAaKCHUMHU3AIUsl OCYILECTBISICTCS IMPU 3HAYUTEIBHO MEHBIIEM 4YHUCIIE
napaMeTpoB (7 BMeCTO 3n). XOTs 3TOT COco0 0oJiee CIIOKEH anreOpandyecku, oH
MO3BOJIIET COKOHOMUTH Ha BpeMeHHU pacuera. [[oBTopHast nHBepcHs BO3MOXKHA JJIs1
MaTpuilbl ¢ pazmepamu 40X40* Ho Ha st MaTpuIlsl ¢ pazmepamu 120 X 120, Dta
MOJIeNIb TPUMEHSAJIaCh TMpU  pa3paboTaHHON TporpamMme, OOecCrneynBaroIIeH
CXOJIUMOCTb.

Bropoit cmoco6 mnpencraBnser coOOW Pa3sHOBUIHOCTh TEPBOHAYAIBLHOMN
uTepaTUBHOM Tporeaypbl. OH OCHOBBIBAETCSI HA TOM, YTO JUIsl OOBIYHBIX PACUETOB
HAa OCHOBE METOJIa HAaWUMEHBIIUX KBAJPaTOB BO3MOXKEH HE TOJBKO JIMHEHHBIN
pacyeT b, eciu U3BECTHBI C. HO U HA0OOpom 3aMeTUM, 4TO JIJIsi OIEHKH HA OCHOBE
METO/Ia MAaKCHUMAJbHOTO MPABAOINOAOOUS ATO HE MOAXOAUT, uO0 B MmaTpuie V
co/iepKaTcs HeNMuHeWHble b u ¢,. OJHAKO BBIPAKEHUE JACT JIMHEMHYIO OLEHKY IS
b u, 6onee TOrO, UACHTUYHO OIEHKE Ha OCHOBE METOJ[a HAMMEHBIIUX KBaJIPaTOB
IIpU JAHHOM C. OT0 MO3BOJISIET C/I€NIaTh HECKOIBKO MPEIOI0KEHUIA.

Bo-nepBbiX, COBEPIIEHHO OYEBU/IHO, UTO JIFOObIE OIIEHKH Ha OCHOBE METO/1a
HAaUMEHBIITUX KBAJIPaTOB 3HAUYCHUU b u ¢ YIOBIETBOPSAIOT YCIOBUIO 0 log h*/0b =
0. HO camo Mo cebe 3TO HE WrpaeT poOJM, MOCKOJIbKY BTOPOE YCIOBUE HE
ynoBneTBopsieTcs. OqHako oleHKa Ha (GYHKIMA MAaKCUMAIbHOTO MPaBIONO00Us
MIOKAa3bIBAET; UTO BTOPHIE MPOU3BOIHBIE UMEIOT ropa3ao OoJbiliee 3HAYECHUE IS A,
yem 11 ¢. TakuMm o0pa3om, (YHKIHS MaKCUMaIbHOTO MPaBIOMOM00MS MOXKET
ObITb W300paK€Ha B BUJIE PA3JCISIONIEH JWHUM, UAYHIEH MapaienabHO
HalpaBJICHUSIM ¢ C PE3KO BBIPAKEHHBIM THKOM B HalpaBlIeHHsX b.
CnenoBaTelibHO, JIIOOBIE OIIEHKH,
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KOTOpBIC ymoBieTBOpstoT ycinoBuio (logl*lob = 0, XOTS W HE OTBEYAIOIIUEC
(GYyHKIMM MakCUMAJIbHOTO MpPaBAONOAo0us, OyayT 00JiafaTh ABYMSI Ba)KHBIMU
cBOMCTBaMH (MOXXHO TIOKa3aTh, YTO OIEHKHU b M ¢ HA OCHOBe (YHKIHH
MaKCHUMAaJIbHOTO MPaBAONOA00us HE OyIyT aCUMITOTHYECKH HE3aBUCUMBIMH; €CJIH
OBl 3TO OBIIIO Tak, TO JIFOOBIE COIJIACOBAHHBIC OIICHKH ¢ JaBaJiM ObI OILICHKH b co
BCEMH AaCHUMITOTHYCCKUMHU XapaKTEPUCTUKAMU OIIEHKHM Ha OCHOBE (YHKIIUU
MaKCHUMAaJIbHOTO MPaBION0100Ms),

[TepBoe U3 3TUX CBOMCTB 3aKJIFOYAETCS] B TOM, YTO 3HAYCHHS b JIOJKHBI OBITH
OJIM3KM K OIICHKaM Ha OCHOBE (PYHKIUMU MAaKCUMaJIbHOTO IPaBAONOAO0Ws, a
BTOPO€—B TOM, 4YTO 3Ha4YeHHE (YHKIUU MAKCHUMAJIbHOIO MPaBAOINOAOOUS HE
JOJDKHO 3HAYUTEIBHO OTKIIOHSTHCA OT PEaIbHOI0 MakcuMyma. Torja BO3MOXKEH
CICNYIONIMNA TIOPSJOK TMPAaKTHUEeCKuX pacueroB. CHayama OTHICKHBAIOTCS
MOIXO/ISIIINAE OICHKUA 3HAYCHUHM ¢ (BO3MOXKHO, C TIOMOIIBIO HECKOJIBKUX IEPBBIX
UTEPALMIl OMUCAHHOTO BBILLIE METO/A). 3aT€M HEMOCPEICTBEHHO PACCUUTHIBAIOTCS
3HaueHuss b. Takas olneHka BO MHOTMX CIydasX MOXET OBITh BIIOJIHE
yIOBJIETBOPUTENHHOW, W OHAa TMpPOCTa B pacyueTax. 3aMeTHM, OJIHAKO, 4YTO
JanbHENIe uTepauu b u ¢ He AaayT, BEPOSTHO, MPOJYKTUBHBIX PE3YyJIbTaTOB,
b0 oneHku ¢ mo b mo ero ¢opmyne, Oa3upyrONMecs Ha METOJE HAaMMEHBITUX
KBa/IPAaTOB, XOTS U YMEHBIIIAT OCTATOYHYI0 CYMMY KBaJIpaTOB, HO HE 00s3aTEIHHO
yBEIMYAT MaKCUMAaJIbHOE TIPABAOIIOA00ME.

AnemepuamusHnvlie moodenu cnpoca B naHHOW 007acTH yXKe MpOBeJIeHA
3HauMTeNbHasg padoTa, MO3BOJSIONIAS CJENaTh 0OJiee TBEPJbIE BBIBOJBI, YEM
U3JIOKEHHBIE BBINIE. DJTa paboTa CTpoUJiaCh HAa OCHOBE OIMCAHHBIX JEBATU
arperupoBAHHBIX TPYMI TOBAPOB U YCIYyT MPUMEHUTENbHO K nepuoay 2000—2010
Nzyuenuro moapeprancs PAJ[ Monened crnpoca—IIOMUMO JIMHEWHOW MOJICIHN
3aTpar, mpsMas aJJuTUBHAS MOJIETh U MOJIEIb, UCKITI0UaBIas 3h(EKT 3aMeneHus
B pe3yJibTaTe W3MEHCHHS IICH, OMPECIAIoNias W3MEHEHHUS IMOTPEOMTEIIbCKUX
pPacxoJIoB TOJBKO HW3MEHEHUSMH peanbHBIX J0X0J0B. Kakmas w3 Mojene
CBOAWJIACH K OO0IIEMY aire0panvyeckoMy BBIPAKEHHIO M OOIIMM BEPOSTHOCTHBIM
cnenu@ukanusaM Ha OCHOBE (PYHKIIMM MaKCHMAJIBHOTO MpaBaonoao0us. 3arem
OHM COMOCTABJISUTMCH IO MOJYUYEHHBIM OIIEHKAaM MaKCHUMAaJIbHOTO MPaBIONO100MUs.
[Ipu sTOM OKa3anoCh, YTO CUCTEMA JTUHEHHBIX 3aTpaT JAaeT XYAIINE Pe3yJbTaThl,
HEXENH €€ ONMKalIrii COMEpHUK — MpsiMast aAanTUBHAS MoJieTh. Bo3MokHO, 3TO
00BSICHHIIOCH Yepecuyp KECTKUMHU TPeOOBAaHUSIMH KPUBBIX — U3YUCHHUE IO TAKHM
yIJIOM 3pCHUS HE
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MPOM3BOAMWIOCE. Bo BCAKOM cilydae, yKa3aHHOE IIOJIOKEHHE MOXKET ObITh
UCIIPABJICHO BBEJIECHUEM B MOJIENb YK€ OIMMCAHHBIX HAMU BPEMEHHBIX TPEHJIOB.
Bbonee BaxHO, BEpOSITHO, TO, YTO MOACIUPOBAHUE ABUKEHUS 1I€H, OCHOBAHHOE Ha
NPUMEHEHUU aIJUTUBHONW (YHKIMU TIOJIE3HOCTH, HE COOTBETCTBYET pPEaNbHO
IIPOUCXOISIIIIAM MPOIIECCaM.

[ToaTOMY BakKHBIM TIPEIMETOM TOCIEAYIOIINX HCCIICIOBAHNN JIOJDKHA CTaTh
Takas MoOAMQUKAIMSA CHCTEMBI, KOTOpas Jomyckama Obl 0Oojee MUPOKUE
BO3MOXXHOCTH B3alMO3aMEHSEMOCTH TOBApPOB.

BoiBoabl. DPGEKTUBHOCTh MPEAJIOKEHHBIX PEKOMEHalnii 000CHOBaHHA
TEOPETUYECKH M TOATBEP)KICHHAS MPAKTUYECKH Ha 0a3e CUTyalud, KOTopas
CJIOXKHUJIACh B TOIJIUBHO-DHEPTETUYECKOM U TPAHCIIOPTHOM KOMIUIEKCAX YKpauHbI.
[Tony4yeHHBIC HaHHBIC NAIOT OCHOBAHHME CYIUTh O MPABOMEPHOCTH H3JI0KEHHBIX
10JIX0JIOB TTPU IPOTHO3UPOBAHUH MMOTPEOUTEIIHCKOTO CIIPOCa.

Peuenzenm: Koeanvos A.l. O.e.n., npogecop, npopexmop 3 HAYKOBOI
poobomu Qoecbko20 HAYIOHAILHO20 eKOHOMIYHO20 YHIBEPCUMEmYy

18.05.2015
YJIK 658:330.341
JHiouk Anopii
TUITOJIOT'IA BUAIB MOHITOPUHI'Y ITOJIBEKTOPHOI'O

PO3BUTKY NIANNPUEMCTB

VY crarTi pO3BUHYTO THUMOJIOTIIO BHUIB MOHITOPUHTY TOJIBEKTOPHOTO
PO3BUTKY MIANPUEMCTB 32 HHU3KOIO CYTTEBHX Ta HE3aJ&KHHUX O3HAK, a TaKOXK
KOHKPETH30BAaHO 3MICTOBE HAINOBHEHHSI TaKWX BHUJIB, IO JOTIOMOXKE CKIIACTH
YSIBJIEHHSI TIPO iXHIO PI3HOMAHITHICTh Ta CHPOCTUTH BHOIp TiJ] Yac yXBaJICHHS
PI3HMX YMPaBIIHCHKUX pIlIEHb Y O13HecC-cepeoBullli. Po3riasiHyTo 0COOIMBOCTI
PO3BUTKY MIJIPUEMCTB B YMOBaX PHHKOBOi €KOHOMIKH, a TaKOX BHCBITJIEHO
OCHOBHI MIAXO/U J0 TPaKTyBaHHS HOro CyTHOCTI. 3alpONOHOBAHO 3J1HCHIOBATU
THUTIOJIOTIIO BU/IIB MOHITOPUHTY TOJIIBEKTOPHOTO PO3BUTKY MIAMPUEMCTB 32 PIBHEM
KOMILUIEKCHOCTI, (hopMoro, iHGOPMAIIHHOK 0a3010, YaCOBOK O3HAKOIO, PiBHEM
JIOCTOBIPHOCTI 1H(OpMaIiitHOTO 3a0e3nedyeHHs, BX1JHOW 0a3010, MepioIUMYHICTIO,
KPUTEPIaTbHICTIO, PIBHEM aBTOMATHU3YyBaHHS,
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