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TEPPUTOPUAIbHbIA AHANU3 TEOPACMNPEOQENEHHOIO NPOU3BOACTBA
B YCNOBUAX ONTUMUIALNN NOTMCTUYECKUX NOTOKOB

Cmasumcst u pewiaemcst akmyaibHas 3a0a4a MEPPUMOPUATBHO20 AHATU3A OISl PA3MEWeHUs. NPOU3BOOCHIBEHHbIX U
CKNIAOCKUX 0DBEKMO8 8 V3IAX pacnpedesieHHOU Npou3e00CcmeeHHoll cucmemvl. Paccmompennasn uepapxuueckas cmpyx-
mypa eeopacnpedenennoo npouzsoocmea (I'PI). /s ananuza meppumopuu pazmewienust Bpou3so0cmed UCnob3yemcs
PO TUH2BUCTIUYECKUX NEPEMEHHbIX. [[T51 OYeHKU MEPPUMOPUY 66e0€HO MHOICECMBO 6XOOHbIX XAPAKMEPUCIUK, PA30e-
JlenHblx Ha epynnvl. Onpedenena wiKaia ypoeHel pe3yibmamos npocyema Osi OYEHOK pazMeujeHust npou3eo0Ccmea.
Cpopmuposarvl yeneevie pyHkyuu u oeparuyerust oisi onpedenenus snavenuti oyenku pasmewerusi 1 PI1. Tpeonosicen-
Hbltl HOOX00 YenecoobpasHo UCNONb308AMDb 6 3A0ay4ax MeppUmopuaIbHo2o ananusa npu nocmpoeruu I PI1.

Knrwouegsle cnosa: meppumopuaibHbill HAIU3, PASMEWEHUST RPOU3BOOCHIBEHHBIX 00BEKMOE, 2e0PACIPEOeIeH-
HOe Npou3800CHI80, TUHLBUCMUYECKUE NePEMEHHbIe, HeYemKasl 102UKd, OYeHKA pasmeuenus npoU3e00Cmad.

BBepeHue

B ycnoBusiX cTpeMHUTENBFHOTO pa3BUTHS TEXHOJIOTH-
4ecKHUX oOnacTell BO3HHKAeT HEOOXOAUMOCTH CO3JAaHMSA
HOBOTO KOHKYPEHTOCIIOCOOHOTO Tponykra. JlaHHBIH
IpOLIECC OMpeENENsieTcs MHOXKECTBOM 3a7ad, KOTOpBIE

HEOOXOJMMO PEIUTh Ha KM3HCHHOM IIMKIC CIOXKHOTO
m3nenust (OKLICH) [1] (puc. 1). Jloructuueckn JKIICU
MOJKHO TIPEJICTaBUTh C TIOMOIIBIO TOCIEIOBATEIBHBIX
9TANOB: HAYYHO HCCIEN0BATENbLCKHE W ONBITHO-KOH-
crpykropckue padotrel (HUOKP); momroroBka mpowus-
BOJICTB2; IPOM3BO/ICTBO; SKCIUTyaTallUs;, YTHIU3ALIMSL

Puc. 1. Cucremuoe npencrapnenue XKIICU
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Co3aHrie HOBOr0 MHHOBAIIMOHHOTO IMPpOaYKTa BO3-
MOXKHO IIpHU BBIITOJIHCHUU OJHOI'O U3 ABYX yCHOBHﬁI MO-
JCpHU3aluA CYHICCTBYIOIIETO IIPOU3BOJCTBA WM IIO-
CTPOCHUE HOBOI'O. HaHHHe JBa Iipornecca ABJIAIOTCA OC-
HOBOIIOJIararoluMu Ha 3Tari€ noAroToBKU Mpon3BOACTBA.

CucreMHOe HCCIIeOBaHHUE Ipolecca MOCTPOSHUS
HOBOT'O M MOJIEPHU3ALIMHU CYIIECTBYIOILETO MPOU3BOJI-
CTBa OIpeAeNsieTcsl 3ajadyaMy, MOCTaBIECHHBIMU IpHU
¢opmupoBanuu JKIICU. OnmHoli W3 OCHOBHBIX 3aad
HCCIICIOBAHMS SIBJIICTCSI CHCTEMHBIN aHAU3 W BBIOOD
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TEPPUTOPUH VIS Pa3MEIICHUS MPOU3BOICTBCHHBIX 00b-
€KTOB W HMHQPACTPYKTYpPHl MpPU IOCTPOCHUSA Teopac-
npeaeneHaoro npoussoactea (I'PIT).

1. MNocTaHOBKa 3agaum uccnegoBaHUsA

Ipu cozmanmm I'PIT HeoOXomumo ydecTs Gonblioe
KOJNMYECTBO (DaKTOPOB M XapaKTEPUCTHK, BIIMSOIIMX Ha
TEPPUTOPUAIIBHOE Pa3MeEILICHHE IPOU3BOICTBEHHBIX 00BEK-
TOB. CIIOKHYIO TIPOU3BOJICTBEHHYIO CHCTEMY MOYKHO TIpe[l-
CTaBUTh B BHJE HMEPapXUYECKOl CTPYKTYpHI (puc.2), Tae
KX/l €€ JIEMEHT JOKEH HMMETh TEPPUTOPUAIBHYIO
TIPUBSI3KY C YIETOB BBILIECTOSIINX U HIDKHUX YPOBHEH.

— YpOBeHb NPOM3BOACTBA

— YpOBeHb
WHGPaCTPYKTYpbI

‘ . ‘ . ypoBeHb notpeburtenen

- MaTepmaanbm NOTOK

- — WHAOPMALIMOHHBIN NOTOK
Puc. 2. Uepapxuueckas crpykrypa I'PIT

CrnenoBatenbHO, MOXKHO JaTh CIeXyollee Ompe-
nenenue: moctpoenue I'PIT — mporecc oO0ocHOBaHUS
PALMOHATIBHOTO  TEPPUTOPHAIBHOIO  PACIIOIOKEHHS
MIPOU3BOJICTBEHHBIX 00BEKTOB 1 HH(ppacTpykTypsl [ P11,
B YCIIOBUSIX BPEMEHHO-CTOMMOCTHOM ONTHUMHU3ALINH.

[poBens ananu3 myoaukanuii [2 — 4], MOXHO orI-
penenuTh, 4YTo HauboJiee MOJAXO/SIUM pEIIeHUEM I10-
CTaBJICHHOH 3a/1a4M Oy/AET METOJ, OCHOBAHHBIM Ha HC-
MOJIb30BAHNU HeueTKoM Joruku. Takol moaxon mo3Bo-
JISeT YYEeCTh Pa3IUYHbIE OrPAaHIUYEHHS U IOTPEIIHOCTH B
OLICHUBAHMH, a TAKKe MOJIYYUTh ONTUMAJbHBIN pe3yib-
TaT Ui OLICHKU U BhIOOpa Mmecta mpuBssku [PIT k 3e-
MENbHOW TOBEPXHOCTH.

2. PelwleHune 3apgaum nccnegoBaHus

B o01miem Bujie peliieHre 3a1aul TEPPUTOPHUATIBHOIO
aHasu3a MOYKHO TIPEICTABUTh B BUJIE aJlrOpUTMa Ha puc. 3.

Jl1st o6ocHOBaHMS BBIOOpA TEPPUTOPUH pPa3MeIe-
HUS TIPOU3BOJICTBEHHBIX OOBEKTOB BOCIOJIB3yeMCs He-
YETKOW JIOTUKOM. /[ perneHuss Takoro poja 3agauu
BOCIIOJIb3YEMCSl JIMHTBUCTUYECKOW TMEepeMeHHOW € =
«OIICHKAa Pa3MEIICHUS IPOU3BOJICTBEHHOTO OOBEKTay,
3Ha4YE€HUE KOTOPOM MOXKHO 33/1aTh C MOMOIIBIO IITKAJIBI
u3 mATH ypoBHeH M = {«O4YeHb HU3KUI», KHU3KHI,
«CPEIHMID», «BBICOKHID, OYCHb BHICOKHID) | .

— YpOBE€Hb NOCTaBLLNKOB
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Puc. 3. Dramnsl TeppUTOpPUATIBHOTO aHAIHU3A

Ha nepBom 3Tarie nmpoucxoauT BIOOP BO3ZMOXKHBIX
BapUaHTOB TEPPUTOPUI JUIsl TOCIEIYIOIIETO aHallu3a,
Jlaree ISl KaXKJI0M 13 ajJbTepHATUB MPOUCXOIUT MPUBSI3-
Ka 00BEKTOB ITPOHU3BOICTBA U MH(PPACTPYKTYPHI C TOCIIe-
JIYIOIIIIM aHAJIM30M U CPaBHEHHUEM OIIEHOK.

Hcxoast n3 3TOro mosy4uM MHOKECTBO aJIbTEpHA-
tuB E, KOTOpOE pHMeT ciiemyronuii BUI;

sen}s

E= {el,ez,...

IZe e; — aJbTepHaTUBHas oueHka pasmerienus [PIIC,
mpu i=1.n.
CnenyromuM 3TanoM  SIBISIETCS  ONpEZEICHUE

BXOJHBIX IIApaMeTPOB (XapakTEPHUCTHMK) U1 pacyuera
OLIEHKHM pa3MelleHus. Takue XapaKTEPUCTHKA MOXKHO
pa3ienuTh Ha HECKOIBKO TPYIII:

1) TpaHCTIOPTHBIE: €| = «PACCTOSHHUE JI0 TIOTpeOuTE-
nei»; €, = «pacCTOsHUE [0 IOCTaBIIUKOBY; C3 = «ypoO-
BEHb IMPOIYCKHON CIIOCOOHOCTH MarucTpajiei»; c; =
= «ypOBEHb 3aTPY)KEHHOCTH MarkCTpaeiny;

2) TEPPUTOPHATIBHBIE. C5 = «TOTOBHOCTH TEPPHUTO-
pHH U pa3MEIEHUS [TPOM3BOACTBA»; Cs = «BO3MOXK-
HOCTh BBIKYIIA TEPPHUTOPHN»; C; = «BO3MOXKHOCTH Pac-
[IMPEHMS TPOU3BOICTBEHHBIX IUIOIIAIEH;

3) pecypcHbIe: ¢y = «00beM KBATH(HUIIMPOBAHHBIX
JIFOJICKUX PECYPCOBY;

4) 5KOHOMHYECKHUE: Co = «CTOUMOCTDb BBIKYIIA TEP-
PHTOPHI»; C1g = «CTOUMOCTb apeH/Ibl TEPPUTOPHUY; Ci|
= «ypOBEHb CTOMMOCTH SHEPTOPECYPCOBY.

Kaxkmas u3 npencTaBieHHbIX XapaKTEPUCTHK OIle-
HUBAETCS CTEMEHBIO €€ HAJMYMS Ha i-M Y4acTKe TeppH-
TOPHMHU M YCTAHABIUBACTCS SKCIIEPTHBIM ITYTEM:

Ci ={ci1:Cins-Cik }
Tle Cj — 3HAUCHNE XapaKTEPUCTUKHU i-I abTepHATHBBI
I'PIIC, mpu j=1.k.

B cBoo ouepenp, Kaxkaas M3 XapaKTEPUCTHK

«B3BEIIMBAETCSA» C TOMOIIIBIO IKCIIEPTOB:

Wkl
rIe W — BECOBOH KO3((UIMEHT j-ii XapaKTepUCTHKH,

ZWi =1

W= {W],Wz,...,
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OrneHka i-i ajJbTepPHATUBHON TEPPUTOPUH 4
JUIs pa3MelIeHUss POU3BOJCTBEHHBIX OOBEKTOB
U UHPPACTPYKTYPHI IPUMET CIEAYIOIINI BUA:

k
€ = Z chij'
=

Jna onpeneneHus 3Hau€HWs JHUHTBUCTHYE- |05
CKOW IepeMEeHHON BOCIIOIb3YyeMcsl TpeMs BUIaMU
¢yHKUMI npuHAIEKHOCTH [3], TOe 3a KpaiiHue
3HaYeHUs («OYEHb HU3Kas» M «OYEHb BHICOKasH))

«Ou. HU3KWiA

«Bbicokuin «OYeHb BLICOKUA»

«Huakmit «CpepHui

Oynyt orBeuaTh Z-oOpasnas (1) u S-oOpazHas (2)
GYHKIMH TPHHAUICKHOCTH COOTBETCTBEHHO, a
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Puc. 4. ®ynkiuy npuHaIIeKHOCTH

CTENeHb MMPUHAIIEKHOCTH K MPOMEKYTOYHBIM 3HAUEHH-
ssM OyleT OmpeaeNnsThCs KOJIOKOOOpa3HOHM (yHKIHUEH,
MIpeCTaBIICHHOM B 001ieM Buze (3, puc. 4):

1,x < vle

(D

vl
£1(e;) = %+%cos(ﬁ), vie<x <vlb,

0,x > vl

rae vle — HoporoBoe 3HadeHHUE, 10 KOTOPOro (hyHKIUS
MIPUHAUIEKHOCTH paBHa «1»; vl — mOporoBoe 3Ha4YeHHUE,
ocjie KOToporo (GyHKIMS [IPUHAUISKHOCTH paBHa «0»;

l,e; > vhs

1 1 e; —vhs
fo(e;)=4—+—cos(———mn),vh<e <vhs}, (2
Vh( 1) ) (VhS—Vh ) i ( )

O,Ci<Vh

rae vhe — moporoBoe 3HaueHWE, MOCIE KOTOPOTro
(YHKIMS TIPUHAUIEKHOCTH paBHa «1»; vh — moporo-
BOE€ 3HAYEHHE, 10 KOTOPOro (YHKIHS MPUHAIIEKHOCTH
paBHa «0»;

1
2b°
1+|(ei —c)/a|
rIe ¢ — cepequHa (QYHKUUS MPUHAUISKHOCTH; a —
3Ha4YeHUe, IIPU KOTOPOM fgb (c+a)=1wu fgb (c—a)=1;

o (e) = 3)

b — 3HaueHue, pery;aupyollee IIaBHOCTh (QYHKIHH.

3aknrouyeHue

[pennoxxeHHBI MOAXOA LENECO00pa3HO HCIOINb-
30BaTh B 3aJjayax aHaln3a TEPPUTOPUU TIPU pa3Melie-
mnu T'PII, xorma HEOOXOOMMO OLIEHHTL BO3MOKHOCTH
pa3MelIeH s MPOU3BOACTBEHHOTO 00bEKTa Ha TOM MU
MHOM Y4YacTKe 3€MHON MTOBEPXHOCTH.
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TEPUTOPIANIbHUW AHATI3 FEOPACINPEOENEHHOIO BUPOBHULITBA
B YMOBAX OMTUMI3ALII NOrNCTUYHUX NMOTOKIB

M.B. IBaHoB

Cmagumbcs i 6upiuyemobcsi akmyaibhe 3a80aHHs MePUMOopianbHo20 aHanisy O POIMIUWEHHSI GUPOOHUYUX | CKAAOCLKUX
00'ekmig y 8y3nax po3nodinenoi eupobnuuoi cucmemu. Pozensnyma icpapxiuna cmpykmypa 2eopo3nooinenoco eupoonuymea
(I'PB). [Ins ananizy mepumopii po3miujenns 6upoOHUYmMaa 6UKOPUCMOBYEMbCs PO JHSGICIUYHUX 3MIHHUX. /[ oyinKu mepu-
mopii 886edero 6e31iy 8XIOHUX XapaKkmepucmux po3oinenux na epynu. Busnauena wikana pienie pe3ynomamie npopaxyHky oyiHku
posmiwennsi eupoonuymea. Cpopmosani yinbosi Gynxyii ma obmedicennss Onsi GUHAYEHHS 3HAYEHb OISl OYIHOK PO3MIUCHHS
I'PB. 3anpononoganuii nioxio 0oyiibHo GUKOPUCMO8Y8AMU 8 3A0a4ax MepumopianibHo2o anaaizy npu nooyoosi I'PB.

Knrouogi cnoea: mepumopianvhuii ananis, posmiwenns upoonuyux ob'ckmis, 2eoposnodinere UpOOHUYMEBO, TTHGICMUYHI
3MIHHI, HeUimKa 102iKa, OYIHKA PO3MIWEHHS 6UPOOHUYMEA.

TERRITORIAL ANALYSIS OF GEODISTRIBUTED PRODUCTION IN TERMS OF LOGISTIC FLOWS
M.V. Ivanov

Pose and solve the actual problem of territorial analysis to accommodate the production and storage facilities at the nodes of a
distributed production system. Considered hierarchical structure geodistributed production (GDP). For the analysis of the territory of the
location of production used a number of linguistic variables. To assess the defined territory is given a set of input characteristics divided into
groups. Determined level scale assessment results render the location of production. Formed by the objective function and constraints de-
fined placement values. The proposed approach should be used in problems of territorial analysis in the GDP construction.

Keywords: territorial analysis, placement of production facilities, geodistributed production, linguistic variables, fuzzy
logic, evaluation of the location of production.
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