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in the parent company, and employees who are
not used to and cannot work independently
develop the spin-off project.

— The parent company does not provide enough
autonomy for the spin-off project, which
subsequently hinders its development.

Conclusions from the conducted research. The

solution of the problems discussed above will allow to
successfully implement the results of university
research in practice and provide the economy with new
developments and technologies, thereby stimulating the
flow of funds from material production to the scientific
and educational sphere. The priority directions for
initiating changes in this context in the coming years
are the formation of university innovation
infrastructure; training of qualified managers and
scientists with knowledge and skills of effective
commercialization of the results of educational and
scientific activities, management of innovative
companies and projects; establishing partnerships with
leading foreign business schools and organizing joint
programs in the field of innovative entrepreneurship.
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HEMPOHHI MEPEXKI Y KEPIBHUITBI CKJIATHUMHA TEXHIYHUMH CUCTEMAMU
NEURAL NETWORKS IN THE MANAGEMENT OF COMPLEX TECHNICAL SYSTEMS

Anomauisa. Po3ensioaromscs memoou GUKOPUCAHHS HeUPOHHUX Mepedic OJisl BUPIueH s 3a0ay Kepy8aH-
HA OUHAMIYHUMU 00 €kmamu. [ KOACHO20 8UOY HEUPOKEPYBAHHA HABOOSAMbC cXeMu 3 €OHANHs Hell-
pomepedxc 8cepeOuni cucmemu KepyganHs ma 0emaibHo ORUCYIOMbCA Npoyeoypu ix Hasuanua. Ananisy-
1omuvCsl nepegazu i HeOONIKY ONUCAHUX MemO0Oia.
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Neuro-management of dynamic objects is a new promising area that is at the intersection of such disciplines as
automatic control, artificial intelligence, neurophysiology. Neural networks have several unique properties that make
them a powerful tool for creating control systems: the ability to learn by example and to summarize data, the ability
to adapt to changing the properties of the control object and the environment, the ability to synthesize nonlinear
controllers, high resistance to damage elements due to the concurrently embedded neural network architecture. The
author discusses the methods of using neural networks to solve the problems of managing dynamic objects. For each
type of neuro-management, the circuit diagrams of the neural networks within the control system are given, and the
procedures for teaching them are described in detail. The advantages and disadvantages of the described methods
are analyzed. It is presented as a useful universal method of neuro-management - a method of adaptive criticism,
which has been stated and developed relatively recently. PAHAC-type recurrent networks are shown to be best suited
for modelling dynamic systems, leading to their proliferation as control object identifiers in indirect and predictive
neuro-management methods. At the same time, all existing algorithms for learning recurrent neural networks are
variations of the VRTT and YATT algorithms developed in the early 1990s, which are relatively slow in learning ana
require considerable computational resources.

Keywords: artificial intelligence, control system, error, feedback, dynamic object, automatic control, adaptive

control.

IocTranoBka npodaemu. HeiipokepyBanHs quHa-
MIYHIMH 00’ €EKTaMH € HOBIM IIEPCTIEKTHBHAM HaIpsM-
KOM, III0 3HaXOISTHCS HA CTUKY TaKMX MUCLHUILIIH, K
AaBTOMAaTUYHE KEPYBAHHSA, IITYYHUHA iHTEICKT, HEHpO-
¢izionoris. HelipoHHI Mepexi MalOTh ps YHIKaTbHUX
BJIACTHBOCTEH, AKi POOIATH iX MOTY)KHUM iHCTPYMEH-
TOM JJISl CTBOPEHHSI CHCTEM KE€PyBaHHS: 3[aTHICTIO J10
HaBYaHHA Ha NPHUKJIAAX 1 y3araJbHEHHS AaHUX, 371aT-
HICTIO aJalTyBaTHCS 10 3MiHH BIaCTUBOCTEH 00’ €KTa
KepyBaHHsI Ta 30BHIITHLOTO CEPEIOBUINA, TPUIATHICTIO
JUISL CHHTE3y HENIHIHHUX peryiasTopiB, BUCOKOIO
CTIMKICTIO IO TONIKO/)KEHbh CBOIX E€JIIEMEHTIB B CHITY
CHOYATKY 3aKJIaJICHOTO B HEHPOMEPEIKEBOMY apXiTeK-
Typy Hapaienizmy.

AHaJi3 ocrannix nyomaikaniii. Y iiteparypi onu-
CaHl YMCJICHHI NMPUKJIAAN NPAKTUYHOTO 3aCTOCYBaHHS
HEHPOHHUX MEpeX JJIsl BUPILICHHS 3aBJJaHb KepyBaH-
Hs JtiTakoM [2], aBTroMo0inem [3], ripHndo30aradyBaiib-
HUM TIpoliecoM [4], IBUAKICTIO 00epTaHHS Baly BU-
ryHa [5], enekrpomnivuto [6], TypOoreneparopom [7],
3BaprOBajJbHUM araparoMm [8], MHeBMOUUIUHAPOM [9].

Inest 3actocyBaHHS HEHPOHHUX MEpEX IS Kepy-
BaHHS IWHAMIYHUMU 00’ €KTaMU BIiepiie OyJia BUCIIOB-
neHa Y. Bigpoy [10] me B 1964 p, mpoTe, IHTCHCUBHI
JOCIIJKEHHS 1[bOT0 HAIPSIMKY PO3TOPHYJINCS JIUIIE B
KiHi 80-x pokiB MuHYOro cromitTs. OAKH 3 HepIInX
orsiAiB B obmacti HelipokepyBanHs (1992) 3ragye 5
METOJ[IB HABUAHHS HEHpoMepexi s 6e31mocepeIHbO-
TO KepyBaHHS 00’€KTOM. 3 THX Mip KUTbKICTh METOIIIB
HelpokepyBaHHs Habarato 30UmbmIvIacs, 3’ SIBUIIACS
HOBI pIllICHHSI HA OCHOBI 0araTOMOAYIIEHOTO IMiTXOY i
HaOIMKEHOTO AMHAMIYHOTO IPOTpaMyBaHHS.

B xoxmi po3BUTKY HEeHpOKepyBaHHS, NOCIIIKYyBa-
JUCS Pi3HI cmocoOu moOyIoBH HEHPOKOHTpoJEepa i3
3aCTOCYBAaHHSM PI3HHX THUIIIB HEHPOHHUX MEPEXK:
niHitHEX THITY «AJTAJITHA», 6araromapoBux mepcen-
TPOHOB, PEKYPEHTHUX MEpEeX, MEPEeX paxialbHUX
OasucHux QyHKii [ 1] Ta in. Hafikpami pe3ynbraru oT-
pUMaHi IpU BUKOPHUCTaHHI OaraTomiapoBHX IMepcel-
TpoHOB 3 TiHissMu 3atpuMo. ChopmyBamucs aBa oc-
HOBHHUX HalNpsIMKH B 3aCTOCYBaHHS HEHPOHHHUX MEPEX
BCEpenrHI CHHTE30BaHUX PETYISITOPIB: MPSMi METOIH,

3aCHOBaHI Ha Oe3rmocepeHLOMY YIPaBIiHHI 00’ €KTOM
3a TOTIOMOTO0 HEHPOHHOI MEpeXi, i HempsiMi METOH,
KOJIM HeHpOHHA Mepeka BHKOPHCTOBYETHCS ISl BUKO-
HaHHS JOTOMDKHHX (YHKIIH KepyBaHHS, TAKUX SK
¢inpTpanis mymy abo ineHTH]IKamis THHAMIYHOTO
00’exTa. 3aJeXHO BiJ YnCiIa HEUPOHHUX MEpEK, 0
CTaHOBJISITh HEHPOKOHTPOJIEPA, CUCTEMU HEWPOYIIPAB-
JIeHIsI MOXKYTb OyTH OTHOMOIYIBHI 200 6araToMoTyh-
Hi. CXeMH HeHpoyIpaBleHis, SKi 3aCTOCOBYIOThCA
CIIJBHO 3 TPAIUIIHHUMU KOHTPOJEPaMH, HA3UBAIOTh-
csl TIOpUIHUMU.

Buxaan ocHoBHOro marepiaJjy. KimrodoBoro mpo-
6JeMOr0 IPU BUPIILIECHHI 33/1a4 KepYBaHHsI AUHAMIUHH-
MH 00’€KTaMH € peajizallisi Mojell UHBEPCHOH AnHa-
MIKH KEpOBaHOI0 00’ €KTa. AHaIITHYHE PIlIEHHS LIbOTO
3aBJIaHHsl HE 3aBXKJU MOXIIMBO, OCKIJIBKH MOTPiOHO
0OEpHEHHS MPUYNHHO-HACITIIKOBUX 3aJIEKHOCTEH MMO-
BEJIHKU peajbHOro 00’ekTa. 3aCTOCYBaHHS HEHPOH-
HUX MEPEXK JI03BOJISE€ 3HAXOAUTH HAOIWKCHI PIlICHHS
I[OTO 3aB/IaHHSI IUISIXOM HaBUAHHS MEPEXi Ha ITPHKJIa-
Jax KepyBaHHS peajbHUM 00’ekroM. [Ipm BuKOpuC-
TaHHI MPSMHUX METOJIB HEWpOKEpyBaHHs, 30KpeMa, B
METO/I1 y3arajibHEHOTO IHBEPCHOTO HEHpOKepyBaHHS 11e
JOCATAETHCS HIISIXOM O€3I10CepeIHFOT0 HABYaHHSI HEH-
POHHOI MepexXi Ha MPHUKIaJax NOBEAIHKH KEPOBAHOTO
00’ekra. OtHaK, BAKOPUCTOBYBaHI JIJIsl TAKOTO HAaBYaH-
HsI IOCTIIIOBHOCTI IPUKIIAJIiB, OTPUMaHI IIUITXOM 3Bep-
HEHHS Pe3YJIbTaTiB CIIOCTEPEIKECHHS PeaIbHNX 00’ €KTIB
4acTO MICTATh HPOTHPIYUs, PI3KO 3HMXKYIOThH SIKICTh
HaB4YaHHS HelipoHHOI Mepexi. [y BupimeHHs miel
po0JIeMH 3allpOIIOHOBAHO Psi METOIB.

VY Meroxi creniaixi3oBaHOTO iHBEPCHOTO HEWpoKe-
PYBaHHS 1 IESIKMX BEPCisIX CUCTEM a/IallTHBHOI KPUTH-
KU mpoOiemMa HaBYaHHS WHBEPCHOW JMHAMII BUi-
IIYETHCS MUIAXOM aIpOKCHMAIii aHATITHIHOT MOJETi
KepOBaHOTO 00’ €KTa i 00UMCIICHHS JIOKAIEHIX 3HAYCHb
sKkoOiaHa IS pi3HUX 00JacTeil mpocTopy craHiB. Y
METOIi 3BOPOTHBOTO MOLIMPEHHS IIOMUJIKU Yepes3 Mmpsi-
MU HelipoemyasaTop it GOpMyBaHHS JIMHEAPH30BaH-
HOI MOJIeJIi HHBEPCHOI TWHAMIKH 00’ €KTa BUKOPUCTO-
BYETHCS 3BUYaifHa cXeMa 3BOPOTHOTO MOIIUPECHHS
MIOMMJIKH, IO 3aCTOCOBYETHCS IJISI HaBYaHHS Oararto-
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IIapOBUX IEPCENTPOHOB. Y cHUCTEMax 0araToMoayib-
HOTO HEeHpOKepyBaHHS IS K 33a]a4a BUPIIIyEeTHCS MIIIs-
XOM TIOZAITY MPOCTOPY CTaHIB 00’€KTa Ha JOKaJbHI
00racTi, B IKAX iHBEPCHI MOZEI MIPEICTABICHI OTHO-
3HAYHUMH QYHKIIIMHA. 111 KOXKHOT Takoi 0b1acTi Bu-
ITSETBCA OKpEeMUH HeHpoHHUE Moayh. [lepcriekTHB-
HUMH JJIs1 MOJICJTIOBaHHS MHBEPCHON AMHAMIKHA MOXYTb
BUSIBUTHCS HOBI THITM HEHPOHHUX MEPEX, IO TO3BO-
JISIOTH MOJENIOBATH OaraTo3HadHi (QyHKIi, 30Kpema,
iMOBipHIiCHI Mepexi bimormna Ha 0CHOBI cyMilei rayc-
coBckux mogenei (Mixture Density Networks).

CTpyKTypa CHCTEMH KepyBaHHS AMHAMiYHUMU
00’ exTamu

B 3agauax HelpokepyBaHHs IJIsl IPEICTaBICHHS
00’€KTa KepyBaHHS BUKOPHUCTOBYIOTh MOJAEIH YOPHO-
TO SUKA, B IKOMY CIIOCTEPIratloThCs IOTOYHI 3HAYEH-
Hsl BXony i Buxony. CtaH 00’€KkTa BBAXKAETHCS HEJNIO-
CTYIIHUM I 3OBHiIHHI)OFO CIIOCTEPECIKECHHA, X04a
PO3MIPHICTh BEKTOpa CTaHIB 3a3BHYail BBAXKAETHCS
¢bikcoBaHoI10.

1(k+1)

Oopexr  |Y(ktl)
VIIPaRTeHHA

S(K) I

Konrpommep

Puc. 1. 3azanvna cxema Kepyeanus
nO 360POMHBLOMY 36’A3KY

Jlyisl OLiHKM BEKTOpa CTaHy AMHAMIYHOTO 00’€KTa
Moxe OyTH BHKOPHCTaHa MOJENb HENiHIHHOI aBTope-
rpecii 3 JonaTkoBUMH BXimHUMHU curHaidamu (NARX).
CraH JUHAMIYHOTO 00’ €KTY MOXKHA TaKOX MPEACTABH-
TH MHTTEBUM 3HIMKOM HOTO (pa30BOi TpaeKTOpii.

[Tpu onucaHHI KOHKPETHUX CXEM HEHpOKepyBaHHs
Oynemo BigmaBaTu iepeBary mozedi (3). Ha cxemax mis
BBCJICHHS B KOHTPOJIEP 3aTPUMaHHX JAHUX 3BOPOTHO-

TO 3B 513Ky OyJe BUKOPHCTOBYBATHCS MOIYJIb JiHii 3a-
tpumok «TDLy» (Tapped Delay Line). dns cipomieH-
HS MU OyZeMO pO3IIgaTi TUTBKH OJHOKAaHABHI CHC-
temu kepyBaHHs (SISO), omHax, mo 3BOOATHCA
CHiBBIIHOIIEHHS MOXYTb BHKOPHCTOBYBATHCS 1 AJIs
OararokananpHUX cucteM (MIMO). s mporo ciifg
JIHIIE 3aMiHUTH B (OPMYIIax CKasIpHI 3MiHHI Ha BXO/I
i BUXOA1 00’€KTa KepyBaHHSI BEKTOPHUMH.

Hacuaigyioue HeiipokepyBaHHS

HasBa «Hachigyode HEWPOKEpYBaHHI»
(Neurocontrol learning based on mimic, Controller
Modeling, Supervised Learning Using an Existing
Controller), oxommioe cucTeMH HEHpOKEepyBaHHS, B
AKUX HEMPOKOHTPOJIEP HABUAETHCS HA MPUKIIALaX IH-
HaMiKM 3BUYailHOTO KOHTPOJIEpa MO 3BOPOTHHOMY
3B’sA3KYy, T00yI0BaHOTO, HAIIPUKJIAJ], HA OCHOBI 3BH-
YaifHOT MPOMOPLUIHHO-IHTErpaibHO TU(epeHIiaIbHOT
(ITIT) cxemu KepyBaHHS.

CxeMa HacliZyuoro HeHpoKepyBaHHsS MOKa3aHa
Ha puc. 2. [licns HaB4aHHs HEHpOHHA Mepexka B TOY-
HOCTI BiITBOPIOE PYHKIIT BUXIJHOTO KOHTpoJjepa. Sk
NpUKJIa] JUHAMIKA KOHTpOJepa MOXKe OyTH BHKOpPHUC-
TaHWH 3aKC MOBEIHKHY JIOAUHU-onepaTopa. HaBuasnb-
Ha BHOIpKa /15l HeWPOHHOT Mepexi pOpMY€eThCS TAKMM
YMHOM. 3BUYaiHUI KOHTPOJIEp 10 3BOPOTHHOMY 3B A3~
Ky (abo JromuHa-onepaTop) ymupasisie 00’ eKTOM Kepy-
BaHHS B HITATHOMY PEXHMi. 3HAUEHHS BEJIUYMH Ha
BXO/Ii 1 BUXOJIi KOHTpOJIepa MPOTOKOIIOIOTHCS, 1 Ha OC-
HOBI IIPOTOKOJY (POPMY€ETHCSI HAaBUAIbHA BHOIpKa JUIs
HEpOHHOI Mepexi.

[Ticns HaB4aHHS 3a JOMOMOTOI0, HAPUKIIAA, Me-
TOJy 3BOPOTHBOTO TOIIMPEHHS MOMIJIKH, HEeHpOHHA
Mepexa IiJIKII0YaeThCsl 3aMICTh CIPaBKHbOTO KOHT-
poiepa. OTpuMaHui HEHPOKOHTPOJIEP MOXKE 3aMiHHU-
TH JIIOAMHY B YNpPaBJiHHI IPUCTPOEM, a TAKOX OyTH
OLIBII BUTITHUM C€KOHOMIYHO, HIJK BUXITHUN KOHTPO-
aep. OCHOBHUM HEJOJIIKOM IIbOTO METOAY € He-
0OXiJTHICTh B TMONEPEIHHO HACTPOEHOMY BUXiTHOMY

Obyuerne
, o[ OBbruHED | U Obbexr b
———>| KoHTpOIep) VIIpaBIIeHHA g

YTpaBneHue

ObbexT ¥
YTIp AETIEHIT

v

Puc. 2. Cxema Hacnioyiouozo HeipoKkepysanHa: 1igopyy — pejncum HaA6UaHHA HelPOHHOT mepedicis
npasopyyu — pexcum KepyeanHs.
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Puc. 3. Cxema y3azansnenozo ineepcHO20 HeEIIPOKEPYGAHHA: TIIGOPYY — PEIHCUM HAGUAHHA
iH6EPCHO20 HElPOEeMYNAMOPA; CRPABA — PENCUM KePYBAHHA 00’ €KmMom

KOHTpOJIEPI, IO HE 3aBXK/H MPEICTABISETHCS MOXKIIH-
BuM. Kpim Toro, oTpuMaHuil IUISXOM HaBYaHHS Heil-
POKOHTpOJIEp B IPUHIIMITI HE MOXe 3a0e3MeUnTH Kpa-
L1y SIKICTh KEPYBaHHS, HIXK KOHTPOJIEP, 10 KO IOETHCSI.
Tomy 3apa3 Haciayoue HeHpOyIpaBICHie 3aCTOCOBY-
I0Th, B OCHOBHOMY, JUIsl IEPBUHHOTO HABYaHHS HeEWl-
POHHOT MEPEXKi 3 BUKOPUCTAHHSIM 1HIIUX METOIIB JJIS
MOAAJIBIIOTO JIOHABYAHHS HEHPOKOHTpOJIEPa.

InBepcHe HelipokepyBaHHS

ITpu inBepcHOMY HeiipokepyBaHHI (OpMyBaHHS
WHBEPCHON MoJeii 00’ €KkTa KepyBaHHS 3IHCHIOEThCS
LIJISIXOM HaBYaHHs HeHpOHHOT Mepexi. Binomo Kinbka
PI3HOBHJIIB TaKOoro HEHPOKEPYBaHHS.

V3aranbHeHe  IHBEpCHE  HEHpPOKEpyBaHHS
(Generalized Inverse Neurocontrol, Direct Inverse
Neurocontrol), nependayae HaB4aHHS MEPEXKi B pEXXUMI
odd-naiiH, Ha OCHOBI 3alMCaHUX TPAEKTOPiil moBei-
HKHM AUHaMigHOro 00’€kTa. J{ns OTpUMaHHS TaKUX
TpaeKTOpiii, Ha 00’ €KT KEPYBaHHS B SIKOCTI KEPYIOUOTO
CHUTHAJy MOAAIOTh AESKUM BUIAIKOBUI mpouec. 3Ha-
YeHHSI KePYIOUHX CHTHANIB 1 BIAMOBIAHUX peaKIlii
00’€eKTa TIPOTOKOIOKOTH 1 Ha Iiii 0CHOBI (pOPMYIOTH
HaBYAIbHY BUOIPKY.

VY xoz1i HaBYaHHs, HEHPOHHA Meperka MOBUHHA BIIO-
BUTH 1 3aI10M’SITATH 3aJIE)KHICTh KOHTPOJILOBAHOTO CHT -
HaJy BiJ HACTYIHHX 3HaueHb peakiii 00’eKkra Kepy-
BaHHS, 1[0 3HAXOAUTHCS Iepen uuM y craHi. s
HaBYaHHS HEHPOHHOI MepeXi BUKOPHCTOBYIOTh METOJ
3BOPOTHOTO MOIIMPEHHS NOMUIKHU. Taky HEHpOHHY
MEpEeKy Ha3MBAIOTh «iIHBEPCHHI HEHPOEMYIATOPY.
[Ipu yripasniaHi 00’ €KTOM, iIHBEpCHHUI HEHPOESMYISATOP
I AKITIOYA€THCA K KOHTPOJIEP, IPH LIbOMY MOXKIIMBI Ba
CITOCOOM MITKITIOUEHHS: 3aMKHEHUH Ta PO3IMKHEHUI.

[Ipu 3aMKHEHOMY MiIKITIOYEHHI, CXeMa SKOTO IO-
Ka3aHa Ha puc. 3 JiBOpydY, Ha BXiJl HEHPOKOHTpOJIEpa
MTOJAIOTHCS TIOTOYHI 3HAYSHHSI YCTAaBKH 1 BEKTOPY CTa-
HY 00’ €KTY KEpyBaHHS, 1110 ITOCTYTIA€E O JIAHITIOTY 3BO-
POTHOTO 3B’SI3Ky. 3aBASIKM CTa0iTi3yI0uOMY BILIUBY

3BOPOTHBHOTO 3B’SI3KY, NOCSITHYTO AOCUTH BHCOKOI
SKOCTI KepYBaHHS JAUHAMIYHUM 00’ €KTOM.

[Ipu po3iMKHEHOMY MIJKIIOUEHHI Ha BXiJ HEWpo-
KOHTpOJUIEpa MOCTYNAIOTh TiIBKH 3HAYEHHS yCTaBKU
i3 3arpuMkami. [Ipu 1iboMy nepegdoayaeThes, mo chop-
MOBaHa IPU HABYaHHI IHBEPCHA MOJICNIb 00’ EKTY Kepy-
BaHHS € a/IeKBaTHOW, OT)KE, CUTHAJ KepyBaHHS, L0
BUJIAETHCSI HEHPOHHOIO MEpEXelo, 3a0e3MeUnTh Iie-
pexin 00’€KTy B MOJOXKEHHS, IO 33aJ]aHe YCTaBKOIO.
Po3iMKHeHa cucremMa HEHpPOKEpyBaHHS Mae BUCOKY
MIBUIKOJIIFO, OCKUTBKH Ha BXiJl HEHPOKOHTPOJUIEpA HE
MOCTYyIa€e 3HAUYEHHS IOTOYHOTO CTaHy 00 €KTY Kepy-
BaHHs, 00poOKa SKOr0 BUMarae 3Ha4YHUX PECYpPCIB.
[Ipore, yepe3 BiACYTHICTh 3BOPOTHOTO 3B’ SI3KY SAKICThH
TAKOT0 KEpyBaHHS BUSBISIETHCS HU3BKOIO.

[lepeBaroto y3arajabHEHOTO IHBEPCHOI'O HEHpPOKe-
PYBaHHS € HaBYaHHS HEHPOKOHTpoJIepa B pexxnumi o -
JalfiH 1 BiZCYTHICTh HEOOXITHOCTI y TOYHIH Marema-
TUYHIA MoJeNi 00’ €KTy KepyBaHHS. Jl0 HEMOMIKIB CIi
BiTHECTH CKJIaJHICTh ()OPMYBaHHS HaBYaJIbHOI BUOIp-
KW 13-32 HEOOXiJHOCTI PETEIBHOTO MiI00PY iAeHTH]I-
KYIOUOT0 BUITAJIKOBOT'O MPOLIECY, 110 MTOAETHCS Ha BXiJl
CHCTEMH, a TAKOXX HU3bKY SIKICTh POOOTH B TUX BHIIA[I-
Kax, KOJIM 1HBEpCis 00’ €KTY KepyBaHHS BUSIBIISETHCS
HEO/IHO3HAYHOIO (yHKIli€r0. HeOqHO3HAYHICTD TPU3BO-
IUTH 10 HAasgBHOCTI NMPOTHUPIY B HABYANBHIA BHOIpI,
0 3aBONATH y OE3BUXiNb NpPOIlEC HABYAHHS HEHPOH-
HOT MEpexi.

BucHoBku

3a ocTaHHI ACCATHIIITTS HEHPOKEPYBaHHS OTPHMa-
JI0 3HAYHUH PO3BUTOK. SK OyJI0 TO3HAYEHO B OTHOMY 3
MEPIINX OIVISIIIB 3 TEMAaTUKU HEHPOKEPYBaHHS B SIKOCTI
MEPCIEeKTUBHOTO HANpPsAMY IOCHIKEHb, TOMiHyIO4a
JI071s1 yBaru OyJia mpuiieHa 3aBIaHHsIM pO3pOOKH Hell-
pocHcTeM s KepyBaHHS HETIHIHHUMU AUHAMIYHIMHA
00’ exTamu, oTprMaHa 06e3I1i4 MPHUKIIAiB yCIIIIHO Mpa-
MIOI0YMX CUCTEM IIHOTO TUMY. B sIKOCTi yHiIBEpCcanbHO-
ro e()eKTUBHOTO METONy HelpokepyBaHHs OyB 3asB-
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JIEHUH po3pOoOJIEHNH BIZHOCHO HEIIOJaBHO METO]
aaNTHBHOT KPUTHKH.

[TokaszaHo, mo pekypeHTHI Mepexi Tumry NARX
SKHaWKpame MiaX0aITh UIs MOJEIIOBaHHS AWHAMIid-
HUX CHCTEM, 1[0 TPUBEIIO A0 iX MOMMPEHHS B SKOCTI
ineHTHU(IKaTOpiB 00’ €KTIB KEPYBaHHA B HETPSAMHUX i
MIPOTHO3YIOUMX METOAAX HeMpokepyBaHHs. B Toi xe
4ac, yci iCHyI04i Ha CHOTOAHI aNTOPUTMH HaBYAHHS
PEeKypeHTHHX HeHpoMepex € BapiallisiMu po3poOIeHnX
Ha mouatky 90-x anropurmiB BPTT i RTRL, nHaBuanns
SIKUX TIPOXOIHTH MOPIBHAHO MOBIHHO 1 BUMAarae 3Had-
HUX OOYHCIIOBAJIBHUX PECYpCiB.

B Toii1 ke uac, 3anumaeTbes psig HEBUPIMICHUX TIPO-
61eM y cuctemMax HeHpoKepyBaHHS, IO 3aBaXKAIOTh 1X
IIMPOKOMY 3aCTOCYBaHHIO B iHAYCTDIi.

1. Bce mie BincyTHS yHiBepcallbHA MpoIeIypa aHa-
73y CTIHKOCTI HEMHIMHMX HelpokoHTponepiB. bymun
3aIpOIIOHOBAHI JIMIIE IPUBATHI PILICHHS [T OKPEMHUX
BHUJIIB HEHPOKOHTPOJUIEPIB IPH BiOMIii MaTeMaTHYHIi
MojieNl 00’ €KTY YIpaBIIiHHS.

2. KoHcTpykKuisi Maixke ycix cxeM HelpokepyBaH-
Hs BUIVISIIA€ 3aHAATO YCKJIAJHEHOIO 13-3a HasBHOCTI
JIEKIJIBKOX HeHpoMepeK i HEeTPUBIaIbHOI MOCIiI0B-
HOCTI mporeayp ix HaBuaHHs. [lepciekTUBHUM Hampsi-
MOM JIOCJIJIKeHb € OTPUMaHHs YHI(IKOBAaHOTO aJiro-
PUTMY HaBYaHHS €JMHOT HEWPOMEPEXKI, 110 YIPABIISE.

3. [y mojanbnioro po3BUTKY METOJIB HEpoke-
PYBaHHS, aKTYaJIbHOIO MTPOOIEMOIO 3aJIUIIAETHCS CTBO-
PEHHSI HOBHX MOJIeJIeH IMHAMIYHUX HEHPOHHUX MEPEekK
1 CrOC00iB 3 HAaBYAHHS, OCKIIBKU 0a30BUMH OJ0KaMU
noOyoBH 0ararb0X METOAIB HEHPOKEepYBaHH € eMIIi-
PUYHO OTpUMaHi MOJeli MpsiMoi abo 1HBepCHOT AHMHa-
MiKH 00’ €KTy KepyBaHHS.
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METOJUYHI 3ACAIU MIPUMHATTSA YIPABJIIHCHKOI'O PIINEHHS 13
3ACTOCYBAHHAM «KBAJIPATA NEKAPTA»

METHODICAL BASES FOR MANAGERIAL DECISION MAKING USING
DESCARTES SQUARE

Abstract. The problem of managerial decision-making arises in the current environment. Managers look for needed
information, and they are limited with time, and with tasks that must be performed simultaneously. Particularly
noteworthy is the issue of decision making for managers of enterprises and organizations. The purpose of the article is
to analyze the methodological foundations of using Descartes Square as a technology for optimizing the process of
managerial decision making. The author has elaborated the application of this technique on different age groups of
people. The first group is students aged 18-20 years. The second group is persons who have experience in enterprises
of different organizational and legal forms. This group includes persons from 30 to 45 years. The third group consists
of persons with significant work experience, mainly in state-owned enterprises and in organizations engaged in the
field of services. As a result of the research, the author concluded that the use of the Descartes Square method for
analyzing problems and deciding on their solution is relevant for people of different ages. Each age group chooses to
solve their problem, which is essential for it, and finds solutions to the problems facing the individual. This method is
vital for solving problems in business, allowing to structure questions, to distinguish individual aspects, to determine
the priority of solving problems that arise in a certain period of business operation. According to people in business, it
allows increasing stress resistance in the uncertainty.

Keywords: acceptance of managerial decision, coordinate system, tools of economic analysis.



