YK 519.876.2
T.M. bopoBcbka
I.C. Ilemko
O.1. lemuykoB

Po3po0ka i mocaisKeHHs MATeMaTHYHHMX MOJeJIel i mporpam
ONTHMAJIBHOTO YIIPABJIHHA PO3BUTKOM IJI1 00’ €KTIB 3
y3araJibHeHHMH MOCJiIIOBHUMH CTPYKTypPaMHu

Binaumekuii HalioHATBPHUH TEXHIYHUN YHIBEPCUTET

Anomauin

Poszenadaemovca akmyanvua 0na npakmuxu i Hoa Oisi mMeopii 3a0aua ONMUMATLHO-20 YHPAGIIHHA
npoyecamy ONMUMANIbHO20 PO3BUMK) SUPOOHUYOI CUCMEMU Y3A2ANbHEHUMU NOCAIO08HUMU CIMPYKIMYDAMU.
Posenadaromecsa 0sa knacu 6epmuKaibHO IHMEZPOBAHUX CIPYKMYD - 3 NAPAMEMPUYHUMU I peCyPCHUMU
38 A3KAMUY, WO XAPAKMEPU3VIOMbCs GIONOBIOHUMU (DYHKYIAMU SUPOOHUYMEA - «BUMPAMU, GUNYCKY I
DYHKYIAMU PO3GUMKY — «BUMPAMU, NPUPicm 8UpoOHUYOT nomyscHocmiy. Mamemamuuna mooeis OUHAMIKU
ONMUMANLHO20 DYHKYIOHYBAHHA [ PO3BUMKY 8UPOOHUYOI cUCeMU CKAAOAEMbCA 3 MAMEMAMUYHOI MOOeni
onepamueéHo20  YNpasiinHs (OOHOKPOKOBOL) [ MameMamuunoi Mooeni Ccmpame2iuno2o YnpasiiHisl
(6apiayitinoi 3adayi pozeumky). Piwenus 3a0aui OnmMumManibHO20 YNPAGNIHHA GUPOOHUYOK CUCHEMOIO
bazoeane Ha Memooax ONMUMATLHOLO A2Pe2yB8anHs, WO GIOPIHAIOMbCA 8I0 KIACUYHUX MemO00i8 pO3pOOKU
CAY mum, wo memoO OnmMuUManIbHO20 azpe2y8anHs OA3YEMbC HA eKBIBANeHMHIU 3aMiHI 6a2amosuMipHOi
3a0aui onmumizayii cucmemoro 00HO8UMIpHUX 3a0ay. Piwenns 3a0aui onmumizayii cKkiaoacmvscsa 3 mpvox
sadau: Tl - auaniz 3adanoi abo pospodreHoi pecypcHoi  cmpykmypu o00’€kma  YApAaGLiHHSA, WO
BIOHOCUMbCSL 00 3a0a4  NPUKIAOHO20 CUCTNEMHO20 AHANI3Y,  ONMUMAIbHE  A2Pecy8aHHs pPecypPCHOi
CMPYKMYpU, - OMPUMAHHA IHGOPpMaAYitiHoi cmpykmypu «biHapHe O0epeso ONMUMALLHOZ0 A2Pe2y8aHHs»
(dOA), - ompumanns onmumanvHoi exegieanenmuoi yuxyii eupoonuymea (OEDB) - zanesxcnocmi
ONMUMANLHO20 UNYCK, K QyuKyli cymaprux eumpam. Cymapui eumpamu 3a0ar0msbcsi 8eKMop-QyHKYIE
ONMUMATLHO20 PO3NOJILY pecypcie 6 3anexicHocmi 6i0 cymapuux eumpam. Tobmo maemo ananimuuny
a0anmuery cucmemy YNPAGNIHHA, WO Ol KOMCHO20 3HAYEHHA CY-MAPHO20 pecypcy 6UOAE  BeKMOp
OnmMuUManbHo20 ynpasninui. 3a mepminonocicto P. Berimana ompumyemo o00Hoxkpoxose ynpaeninus. T2 -
nocmanoska  eapiayitnoi 3adaui 3 iHmezsparvHUM Kpumepiem onmumanvrocmi 0 06 ’ekmy [JOA (na-
KONUYeHUl UNyCcK 3a NIAHO8UU nepiod), piulenHs eapiayitinoi 3a0ayi MemoOooM NPUHYUNY MAKCUMYMY.
T3 - Oezacpezysamnna: piuieHHs azpe2o8anoi eapiayitinoi 3a0aui - OMPUMAHHA ONMUMANLHUX cmpamezil
@yHKYiOHY8aHHS | pO36UMKY OJAsl KOJCHOI miocucmemu (3 cxemu pecypcHoi cmpykmypu o0 ’e€kmy) ma
OmMpuMaHus Mooeni OuHamiku 0nas xoodicHoi niocucmemu [JJOA . B niocymKy ompumyemo onmumanivhe
VAPABNIHHA BUPOOHUYMBOM 1 PO3BUMKOM O WUPOKO20 KIACY 0a2amo8UMIDHUX BUPOOHUYUX CUCEM 3
HOCAIO0BHUMU CIMPYKMYPAMU PISHUX KIACIE.

Knrouoei cnosa: onmumanvhe azpezy8anus , SUpoOHUYMEO, PO3GUMOK.

Abstracts

The problem of optimal control of the processes of optimal development of the production system by
generalized sequential structures, which is relevant for practice and new for theory, is considered. Two
classes of vertically integrated structures are considered - with parametric and resource relations, which are
characterized by the corresponding functions of production - "costs, output" and development functions -
"costs, increase in production capacity”. The mathematical model of the dynamics of the optimal functioning
and development of the production system consists of a mathematical model of operational management
(one-step) and a mathematical model of strategic management (variational development problem). The
solution of the problem of optimal control of the production system is based on the methods of optimal
aggregation, which differ from the classical methods of ACS development in that the method of optimal
aggregation is based on equivalent replacement of the multidimensional optimization problem by the system
of one-dimensional problems. The solution of the optimization problem consists of three tasks: T1 - analysis
of a given or developed resource structure of the control object, related to the tasks of applied system
analysis, optimal aggregation of resource structure, - obtaining information structure "binary tree of optimal
aggregation” (DOA), - obtaining optimal equivalent production function (OEFV) - the dependence of the



optimal output as a function of total costs. The total costs are given by the vector function of the optimal
allocation of resources depending on the total costs. That is, we have an analytical adaptive control system
that for each value of the total resource gives the vector of optimal control. According to R. Bellman's
terminology, we obtain one-step control. T2 - statement of the variational problem with the integral criterion
of optimality for the object DOA (accumulated issue for the planning period); solution of the variational
problem by the method of the maximum principle. T3 - disaggregation: the solution of the aggregate
variational problem - obtaining optimal strategies of functioning and development for each subsystem (from
the scheme of resource structure of the object) and obtaining a model of dynamics for each subsystem DOA.
As a result, we obtain optimal production and development management for a wide class of
multidimensional production systems with sequential structures of different classes.
Key words: optimal aggregation, production, development.

Beryn
B nmamiii po6otri momaHo e(eKTHBHI MPOCKTHE PIilllEHHS ONTHMAJILHOTO aJalTHBHOTO YIIPaBIiHHS
BUPOOHUIITBOM 1 PO3BUTKOM CKJIQAHUMH OO0 €KTaMH — KOMIT'IOTEPHO I1HTEIPOBaHUMH BUPOOHUUUMHU

CHUCTEMaMHU «PO3BUTOK, BUPOOHHUIITBO, PITEHII, PELIUKIIIHT» IO BUITYCKAIOTh OJJTHOYACHO BXKE OCBOEHY 1 HOBY
mponykiio. Ile BUKOHyeTbcs Ha 0as3i METOMONOTIT ONTUMAaIbHOTO arperyBaHHs. B cydacHomy
KOHKYPEHTHOMY HACHYCHOMY PHHKY Malli 3alli3HEHHS 3 BUXOJOM Ha PUHOK BEIYTh JO HE3BOPOTHHX BTpAT
noxoxiB. IIpHauHN TakoTo CTaHy — MPUCKOPEHHS PO3BUTKY BHPOOHHYMX Ta iH(GOPMAIIHHO-YIIPaBIiHCHKHX
cucTeM, riiobaiizalisi, 3pocTaHHs ePeKTHBHOCTI B LIJIOMY. B IpoekTi BUKOHY€ETHCS po3po0Ka ONTUMAIIBEHOTO
aJIaTUBHOTO yTPABIiHHS BUPOOHUIITBOM i PO3BUTKOM BUPOOHHYUX CHCTEM 3 BEPTHKAILHO iHTETPOBAHUMHU
CTpyKTypamu. MaTteMaTH4HI MOJeNi TaKUX CTPYKTYp CKJIagHI JUII MAaTeMaTHYHUX METOJIB. 3a/ia4i MPOeKTy
MOJJIMBO BUKOHATH TiJIbKH Ha 0a31 ONTUMAJILHOTO arperyBaHHs. AHajI0rH Po3pOOKH BiJICYTHI.

[Ipu aHamizi moTped pUHKY HEOOXiTHO BpaXOBYBAaTH BH3HAUYCHI (PAKTOPH TaKi SK 30BHIIIHE CEPEIOBHIIE,
o Oe3nocepeHbO BIUTMBAE HA TEMII MPOJIAYK CUCTEMH BUPOOHHUKIB 1 puteinepiB. O0’ ekt aHami3y: MIACHI
3aKOHOJIaBYi aKTH, IO KOHTPOJIOKTH peani3alliiiHy IisUIbHICTH MiJIPUEMCTBA, T4 iX OIIHKA BIUIMBY Ha
MOXIIMBHIA Cy0’€KT Trocmomapchbki mismeHOCTI. Ha puc 1 momana 6a3oBa TOCHITOBHA CTPYKTypa
BUPOOHUIITBA.
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Puc. 1 Cxema 00’€ekTy ynpaBiiHHA i 10r0 OTOUYEHHS IS TOCHIIOBHUX CTPYKTYP

JIsl TUTIOBHUX CTPYKTYP PaIliOHAIEHO 3pOOHUTH MpoTpamMHi MOAYJi — OiHApHI orepaTopy ONTHMAIBHOTO
arperyBaHHs, a HE BUPINIYBaTH 3ajadi JJis OUIbIIe ABOX ejeMeHTiB. [lapanenbHa aiuTUBHA CTPYKTYpa J0-



3BOJISIE HAPOILyBaTH BHUPOOHMYI MOTY>KHOCTI Ui OJHOTO Kiacy BHPOOiB; B 0araTo-mpoAyKTOBil cHCTeMi
TapaJieTbHO BHPOOJIIETHCS TEBHA KiTBKICTh PI3HUX MPOAYKTIB. BXim CTpyKTypH «ImmapajielibHa KOMILICKT)
Ha0lp MiZCKCTEeM 3 SIKUX 30MpaeThCsl EBHUM BUPIO — Komm ' totep, ABUTYH [T, XOJ0AUIbHUK.
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Puc. 2 OntumanbsHe arperyBaHHs HOCTITOBHUX CTPYKTYP
BucHoBku

Buxonano aHaii3 myOmikaIiiif 3 ynpasIiHHSA perioHaI-HUMHU cucTeMaMu. [lepeBakHa OUTBIIICTE MyOJTiKa-
[iif — ONMMCOBOIO, EMIIPUYHOIO 1 peKIaMHOI0. BuOpano BHYTpIllIHI aHAJIOTW — HaBYAIBHI MOCIOHUKH 3 YII-
paBIiHHSA TPOEKTaMM 1 TOCIIHKCHHS oreparliii. BuOpaHo 3a OCHOBY pPO3pOOKH YIIPaBIiHHS CHUCTEMaMH
MIPOEKTIB pIillIeHHs BapialliifHOl 3a7adi po3BUTKY, IO € MPOAOBXKEHHsS poOiT bemiMaHna «y3arambHeHa Ba-
piamiiiHa 3agaya po3moOAiNy» i «BapiamiiiHa 3agada Mapkosiua». B po3aini momaHo mpuKiIagd ONTHMa-
JILHOTO arperyBaHHs JijIs Jiara3oHy po3MipHocTeit Big 4-ox o 128. Ha 6a3i aHaiizy BiacTuBOCTel an-redpu
ONITHMAJIFHOTO arperyBaHHs — MapaMeTpu3allii, maM’ Tl MOTepeIHIX arperyBaHb BUOPAHO MUISAX BUPIMICHHS
NOCTAaBJICHUX 33Jad: po3poOka HOBOTO OIHApPHOTO oOIepaTropa OINTHMAJIbHOIO arperyBaHHs 00 €KTiB
(CKUTTEBUH LUK MapKH MPOAYKTY BHUPOOHHUTBa». PO3rIsHYTO ypaxyBaHHS B MOJENSAX «BHPO-OHUUITBO,
PO3BHTOK, PITEHI» XapaKTEPUCTUK QYHKIIH NONMUTY Pi3HUX PUHKIB. 3rigHo TeopeMi Koy3a ¢yHkuii BnacHe
eKOHOMIKH — OOCITyroByBaHHS TpPaH3aKIii — yrox HaiMy, KyHiBII-IPOJaXy a HE YNpaB-JIiHHS
BUpOOHMITBOM Ta iHHOBauii. ChOromHi TpaH3akuUiiHi BuTpatH ckiagaiote 70-80% Butpar dipmu, a
OpPOBiIHI KpaiHM OTPUMYIOTH JOXOAM Ha OOCIYroBYBaHHI TpaH3akuiii. B pamkax KimacHm4yHOT «z10
KOMIT IOTEpHOD» HayKH HEMOXKIIMBO CTBOPUTH aJeKBaTHY MOJEIb, PEalbHOr0 00 €KTYy TUIbKM Ha 0a3i an-
pOKCHMAIliH, JTiHeapHu3amii Ta MOIyKOBUX MeTOZiB. HOBM3HA 1 «HAIMIIIOK» HOBHX MOKJIHBOCTEH METO-IIy
ONTUMAJIBHOTO arperyBaHHs OyjiM HOAaHI Ha KOHKPETHOMY HNpPHUKJIaAi — ONTHUMIi3alil CHCTEMH BEJIH-KOI
PO3MIpHOCTI, A€ MOJAHO pillleHHS 3a1adi BiJ IOCTaHOBKH [0 aHANi3y pe3yibTariB onTumizamii . Me-
TOJIOJIOTiSI ONTUMAJILHOTO arperyBaHHs, HEe BHUPIIIYE, a 3HIMae poOieMu po3MipHOCTI, HEBUIYKIIOCTI, He-
nepepBHOCTI (QYHKIIA BUPOOHHWITBA, ane BUMarae e()eKTHBHOTO BHKOPHCTAHHS METOJIB MPUKIATHOTO
CHCTEMHOTO aHaJIi3y.
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