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MATEMATHYECKOE MOJENHUPOBAHHE — MPHKNAAHBLIE ACNEKTEI D
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MATEMATHYHE MOAENHBAHHA

PYHKUIOHYBAHHA BHPOBHHYMX
NMIANPHEMCTE

B cmammi posensioacmucs npobaema mo0eniosanis CKAAOHUX wmyunux cucmem. Poszisnymo modeni
WMyYuHOZ20 HCUMMSL MA BUSHAUEHO OCHOBHT XAPAKMEPUCTIUKIU MOOET PYHKUTOHYBAHHIA BUPOOHUYUX Ni0-
npuemcma. Bukonana gopmanizauisi 0CHOBHUX CKIAO0BUX AI20PUMMY MOOEI0BAHHSL, 3ANPONOHOBAHO
eleMenmu PYHKUIOHAILHOZ0 HABAHMANCEHHS 00 EKMI6 MOOENIOBANHSL.

Kmeouosi crosa: wmyune jcummsi, HelporHi Mepeici, MOOeTI08aANHS eBONI0UIT, WMYUHA CUCMeMA

1. Beryn

[Inanytoum cTBOpeHHS HOBOTO MHiJAIIPUEMCTBA,
3AICHIOIOYM IPOEKTyBaHHSA a00 yIIPaBJIIiHHS IIPO-
1ecoM Moro (yHKIioHyBaHHS, 0co0a, 110 NpUHMAE
pillieHHSsT, 3iMTOBXYETHCS 3 MPOOIEMOIO TPOTHO3Y-
BaHHsI POGOTH JIAHOTO THTPUEMCTBA Ta BU3HAUECHHSI
floro mpubyTKoBOCTi. P03B’sg3anHs 3agadi IPOTHO-
3yBaHHSI TPOIECIB KUTTEBOTO IUKIY MiJAITPUEMCTBA
Ha TOMY YU HIIOMY eTari, y OLIBIIOCTI BUMAAKIB
MOB’s3aHe 3 BUKOPUCTAHHSIM 1/IeHTH(IKOBAHUX 3a-
JIEXKHOCTEH Pe3yJIbTYIOUNX XapaKTePUCTUK BiJl BXIHIX
akTopis.

Ha Bupo6uuue nignpuemcrso (BII) sailicHioors
BIIMB 4YWCJEHHI (hakTOpU Pi3HOI MPUPOAH, 10 SKUX
BiIHOCSITh BIJINBU 30BHIITHBOTO CEPEJOBUIIA, BHYT-
pimHi mapameTpu Ta iX AuHamiky. Bpaxysatu Bcio
MHOXXMHY TaKuX (HaKkTOPiB HEMOXKIUBO, OCKIJbKH
3HAYeHHsI 0ararboX i3 HUX BU3HAYAIOTHCS 3 MOXUO-
KaM¥, i 3HaYHa KiJbKiCThb BpaxoBaHUX (haKTOPiB MpH-
3BOJINTH JI0 BEJIMKUX TMOMUJIOK y MipaxyHKax. Taxi
0COBIMBOCTI BKA3yIOTh HA aKTYaJIbHICTh 3aCTOCYBAHHSI
HOBWUX ITi/IXO/IiB /10 MOJIEJIIOBAHHS MPOIIECiB (DYHKIIIO-
HyBanHsa BII.

[ly1s1 BUBUEHHST CKJIQIHUX CUCTEM TPAAUIIIHO 3a-
CTOCOBYETHCST KOMIT I0TepHE MojielioBanHs [ 1], ckimazmo-
BUMHU SIKOTO € aHaJITUYHe, iMiTal[iilHe Ta eBOJIIOIiiiHe
MO/IEJIIOBAHHS.

[Ipn eBommoIiiTHOMY MO/IJIOBaHHI CTBOPIOIOTHCS
CUCTEMHU sKi € 610TOTIUHO OB PeaiCTUIHUME, HijK
inmi cucremu [2, 3]. Zlo HbOTO BiIHOCSTH 1 KOHIETI-
IO <IITYYHOTO KUTTS». Pe3ysbTaTil 1monepeinboro
aHami3y CBiflYaTh MPO Te, 10 cepell YCiX eBOJIOIil-
HUX TIapaJiuiTM HaHKpaluM YWHOM BiJTIOBifa€e 3ama-
i MOJIETIOBAHHS CKJAJHUX IMITYYHUX CHCTEM CaMe
KoHIlemnmiss «mryunoro xutts (Artificial Life)» [4].

2. NMocTanoska npobnemMu

BusHaueHHsT TTO3UTUBHUX Ta HETaTUBHUX CTOPiH
ICHYIOUMX MaTeMaTUYHUX MOJIeJiel BiJITBOPEHHST (DyHK-
[IOHYBaHHST BUPOOHWYMX THATTPUEMCTB JIJIsi CTBOPEHHS

MoO/leJli OCHOBAHOI Ha KOHIENI] «IITYYHOIO KUTTS»
Ta MaTeMaTuyHe OOIPYHTYBaHHs Ta QYHKIIIOHYBAHHS
TaKoi MoOJeIi.

3. OcxoBHa uacTHHA

3.1. AuaniTuunmit ornap. B exoHoMiuHill Teopii
CKJIAJIOCsl KiJbKa OCHOBHUX KOHIIETIiN IiJIPUEM-
CTBa, IO OMUCYIOTH HWOr0 BUHUKHEHHH, TisSIbHICTD
i mikBigamio. MoxHa BUAITUTA YOTUPU OCHOBHUX
HAIPSIMKH JIOCTI/IPKEHb, MOB'SI3aHUX 3 TEOPETUIHUM
onnucoM (yHKITIOHYBAHHS MiIITPUEMCTBA:

— HeoKJIacU4Ha Teopis dipmu;

— iHcruTylioHanbHa Teopisa ¢gipmu;

— eBoJIOIITHA Teopid hipmu;

— TIiNPUEMHUIIBKA Teopist dipMu.

3amnpornoHoBaHa MOJEb Ma€ TMOEAHYBATH B cobi
3/1€61JIBIITOTO HEOKJACHYHY Ta MiANPUEMHHIIBKY TEOPii
(bipMu Ta 4acTKOBO €BOJIOIINHY 3 3aCTOCYBAHHAM
KOHIIETIIII] «IITYYHOTO KUTTST» 7151 BIITBOPEHHST TIPUH-
IATIIB HAaBYAHHS, JIOCBIy Ta KOHKYPEHIIii B MEeBHUX
rajay3six BUPOOHUIITBA.

3.2. CrpyxTypa noTokis mignpuemcTsa. B cepenuni
Oyb-SIKOT'O MiIPUEMCTBA, 10 BUPOOJISAE TIPOLYKIIIIO,
BiIOYBAETHCS MOTIK MaTepiaiB Ta MOCHYT, IO I0-
TpebyoTh neBHUX KomrTis. I1i BKJIajeHHs IIOBUHHI
Bi/ITKO/IOBYBATHCh Ta MPUHOCUTU MPUOYTOK B pe-
3yJIbTaTI peasisdailii roToBoi nmpoaykilii. [loToku miz-
MIPUEMCTBA MOKHA PO3IJUTH HA BXIi/IHI Ta BUXIJIHI.
[lo BXimHUX HaJeKaTh: TTOCIYTH €HEepTroNOoCTavYaHHs,
[ocTavyaHHs MaTepiaJiB, 3aKyIiBjs OOJaJHAHHS Ta
neraneli, pob6oua cuma. Buxignwii morik — peai-
3a1lisg TOTOBOI MpoayKitii. g BXiIHUX TOTOKIB Xa-
PaKkTepHUM € Te, 10 IX (QYHKIiOHYyBaHHS HOTpebye
(binaHCOBUX 3aTpaT TaKWX SIK OIJIaTa €HEPTOMOCTa-
YaHHsI, MaTepiaaiB, 00IaHaHHs Ta 3apOOITHOI TLJIATH.
B cBoio uepry 30yT mpoayKiil IIOBMHEH BiALIKO-
JIOByBaTHU BCi BUIe 3a3HAyeHi 3aTpaTu Ta IMPUHO-
CUTH JOXIJI.

B pesyabrarti pocriigkeHb BU3HA4Y€HO OCHOBHI 3a-
JIESKHOCTI MIK IIOTOKaAMHM Ta pO3INKMCAHO B MaTeMa-
TUYHOMY BUTJISJ.
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g migpaxyBanus (piHaHCOBUX HAJXOJKEHDb TIPU
30yTi TPOAYKINi B MOMEHT 4acy ¢ BUKOPUCTOBYETHCS

bopmyra:

Z(t)sz(t)*Pp(t), @)
Je P, — KiIbKICTb peasi3zoBaHol IPOAYKIII B MOMEHT
yacy ¢, Mo 3aJeKNUTh BiJ Monuty; P, — IiHa Ha 1po-
JIYKITIIO.

[l mpopyKTUBHOI pOOOTH 3HAYEHHS BCiX BUXIZ-
HUX Ta BUXIHUX MOTOKIB MiMPUEMCTBA MIPU TiCTa-
HOBIT B (hopmyary (2) MOBUHHI 3a/I0BOJIBHATH YMOBY.
B inmomy BUTaaKy MATPHEMCTBO He peHTaberbHee

Z(t)z E(t)+M(t)+0(¢)+R(¢), (2)
ne E(t) — 3aTpatu Ha eHepriio, KiJIbKICTh IKOI 3MiHIO-
€Tbest 3 yacoM t; M(t) — 3atpatun Ha Matepianu; O(t) —
3aTpaTi Ha 3aKyIiBJIO 00JaJHAHHS Ta aMOPTU3ALIIIO;
R(t) — 3apobiTHs nuiata poOUTHUKIB.

3.3. MopenoBaHHA KUTTEBOTOD LMKNY MiANPUEM-
crea. JKUTTEBUI TUKI TiATPUEMCTBA TTOYMHAETHCS
3 3aKyliBji MarepiasiB, npuadaHHs oOJaJHAHHS Ta
Haiimy poObiTHuKiB. g 1bOro HEOOXiAHWII cTapTo-
BUW KamiTajl dKUU € OJHUM 3 OCHOBHUX ITOYATKOBUX
rapaMeTpiB MOJIeJTi.

Axio moxim MiATPUEMCTBA MPOTSATOM MEKITbKOX
NepiofliB € TMO3UTUBHUM, TO, 3aJIEKHO BiJI TOJITUKU
MOBEJIHKM MiJITPUEMCTBA, € MOKJIUBICTD!

— PO3IIUPUTU BUPOOHUIITBO 30L1bIIMBIIKN 00’ €MU

TIPOALYKILi] 1[0 BUTOTOBJISIETHCS — 3aKYNHUBIIN JI0-

JATKOBOrO 00JIaiHAHHA Ta HaWHABIIM Oliblie po-

OITHUKIB;

— 30iIPIINTU aCOPTUMEHT TOBApPy — NPUAOABIIN

HOBe 00JIaJIHaHHA Ta HaTHABIIN Oijibiie POOITHUKIB;

— BUKYIOUTH KOHTPOJIb HAJ[ iHIITM TiIMTPUEMCTBOM

B Pe3yJIbTari yoro Te ITepecTaHe iCHyBaTH, a 00-

JIAJHAHHA Ta POOITHUKU NEPEedayTh A0 IOKYIIII.

3a yMoBH IOocepesHboro abo Bij'€MHOro J0XO0LY
iforo Mo)kHa 301JIbITYBATH BapilOIOUYN KiJbKICTh BU-
TOTOBJIIOBAHOI TPOYKIIiil. AKIIO-X 11e He jormomMarae
cKopilr 3a Bce mignpueMctBo € 36utkoBum. Kosu
B (OHII TiANPUEMCTBA HEJOCTATHBO TPOIIEH Ha 3a-
KYIKY HaBiTb MiHIMaJIbHOI KiJIbKOCTI TPOAYKINi Ta
3abe3reueHHs1 3apO6ITHOIO TIATOI0 POOITHUKA M ATPH-
€MCTBO BBaKAETHCSI OAHKPYTOM Ta MMEPECTa€ iCHYBATH.

3.4. PeaynsTaTH pOCHimM#eEHb. 3aIIPOITIOHOBAaHA MO-
Jelb MOCHHy€E B cOOl NPUHIMIK POOOTU CYYaCHUX
eKOHOMIUHUX MaTeMaTUYHUX Mojesieil 3 BHECEHU-
MU 3MiHAMU [JIs iHTerpailii MPUHIIATIB KOHIICIIIil
«IITYYHOTO JKUTTSI». Mojenb OyAYEThCsS TaKUM YM-
HOM, IO KOXXHWH OKpeMUi 1HAUBiA (TMiATTPUEMCTBO)
(yHKIIOHY€E K OKpeMUii OpraHisM 3 ¢BOIM HaGOpOM
HapaMeTpiB Ta HPUHIUIAMU POOOTU. 3 IJIMHOM 4acy
napaMeTpu MiAMPUEMCTB 3MIHIOIOTHCS, AesKi GaH-
KPYTYIOTh iHIII PO3BUBAIOTHCI — TOOTO MPOXOAMTH
npoiec OJUBBKUI A0 IIPOLECY KUTTA B COLiyMi
3 MPUHIUIIAMU KOHIIEMI] <IITYYHOTO SKUTTS».

Moenb (HyHKIIOHYE AOKM HEOOXiAHO NOCiAHM-
Ky. PesysibrataMu MOJieJIIOBaHHsI € Habip mapaMeTpiB
miAmpueMcTB poboTa SIKUX J0CTiKYyBaack. MeToto
MOJIETIOBAHHST POOOTH TIEBHOTO HAOOPY THAMPUEMCTB
B OiabLIiil Mipi € IPOrHO3yBaHHSI, 110 HAAACTH 3MOTY
NOCHIIUTA KUTTEBUU IUKJ HOBOTO MiATIPUEMCTBA
ab0 «3a3MpHYTU 3a 00Opiil» Ta MOGAUUTU TEPCIEK-
TUBU iICHYIOUMX BUPOOHUYUX IMIANPUEMCTB B YMOBax
KOHKYPEHIIII.
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MATEMATHYECKOE MOJENHPOBAHKE
SYHKLHOHUPOBAHMA NPOU3BOACTBEHHBIX
NMPEANPUATHIH

B cratee paccMarpueaeTcd npofseMa MOZENMPOBAHUA CIOMHBIX
UCKYCCTBEHHBIX cucTeM. [lof ucKyccTBEHHEIMM cucteMaMu GymeM
N0Apa3syMeBaTh NPEANpUATHA [0 M3TOTOBAEHMI0 ToBapoB. CHawana
BEIOMpAETCA MO/E/E, IPYHLMIIEL KOTOPO# UCIIONB3YITCA ANE MOJENN-
poBaHuA GYHEUMOHVPOBAHWUA NPEAIpPUATHI 110 M3roToBAeHNI. Brifipas
MOfe/nk, ONpefenaeM OCHOBHEIE NapaMeTphl MOZEIM UCKYCCTBEHHOi
MU3HYU TIPESTPUATHIA.
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MATHEMATICAL OPERATION MODELING OF INDUSTRIAL
ENTERPRISES

B. Mysnyk

In this article we examine the complex artificial systems’ model-
ling. When talking about artificial systems we imply enterprises
producing goods. At first we choose the model, the first principles
used for functional enterprise modelling. Haveing chosen the model
we determine the basic parameters of enterprise’s artificial life.

Keywords: artificial life, neuron nets, evolution modelling, ar-
tificial systems.

Bohdan Mysnyk, assistant of the Mechanics, Printing Machines
and Technologies Department of the Cherkassy State Techno-
logical University, tel.: 0634591689, e-mail: Setne@list.ru.

=2

TEXHONOrHYECKMA AYAUT W PE3EPBLI MPOM3BOACTBA — Nt 6/3(8), 2012



