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Pedepar:

1. Incepraliito pUCBSIYEHO PO3POOLi TEOPETUKO-METOLOJIOTIUHUX 3acal, Ta IPUKJIAAHUX pillleHb y cdepi
aZalTUBHOTO NIPOTHO3YBAHHSI SIK HEBiJl'€MHOTO €JIeMEHTa CUCTEMHU YIIPABJIiHHS €KOHOMIYHOIO 6€3M1E€KOI0
nignpuemctsa. JJocainKeHHsI MOTUBOBaHe 0OMEXXEeHOIO iHTerpallieto eKOHOMETPUYHOTO IHCTPYMEHTAPilo Y KOHTYP
YIIPaBJIiHCBKYX PillleHb MiANPUEMCTB B YMOBAxX CTPYKTYPHUX IIOKIB, LIIHOBOI BOJIATMJILHOCTI Ta T€OIOJIiTUYHOI
HEeCTabiIbHOCTI, 10 OCOOINBO aKTyaJIbHO [1J11 METAIYPTriHUX HiANPUEMCTB YKPaiHU, UKl JOXOLHOCTI SIKUX
(OpMyeThCS OJHOYACHO IiJI BIJIMBOM JIOKAJIbHOI KOH'IOHKTYPH Ta I7100aJIbHUX TOBAPHUX, BANIOTHUX i (PiHAHCOBUX
iHgukatopiB. MeTo poboTH € po3pobKa Ta OOIPYHTYBAHHS KOHLIENII{i afaTUBHOTO [IPOrHO3YBaHHS B CUCTEMI
VIPaBJIiHHS €KOHOMIYHOIO 0€3MEKOI0 MigIIPUEMCTBA, 10 3abe31edye MiIBUIIEHHS IKOCTi YIIPaBIiHCbKUX PillleHb
LJISIXOM MiHiMi3anii noMuiok nepen6adeHHs Ta GopmyBaHHs IudepeHLiiioBaHMX CTpaTeriil pearyBaHHs Ha

IIPOTHO3HY HEBU3HA4YeHICTh. TeopeTuyHy OCHOBY [IOCJII>KEHHSI CKJIAJIH I10JIOKEHHS Teopii eKOHOMIUHOI 6e3reKu



MigIpreMCTBa, EKOHOMIYHOI TEOPii, TeOPii pU3KKyY 1 HEBU3HAYEHOCTI, TEOPIl IPUIHATTS pPillleHb, KOHLENLIii
1iHHOCTi iHopmarlii Ta moBeAiHKOBOI eKOHOMiKU. [IpuKIIafHa YacTHA POOOTHU CITUPAETHCS HA METOOU €KOHOMIKO-
MaTeMaTu4yHoro MmoaesoBaHHs cimerictBa ARIMA, SARIMA, SARIMAX, ce3oHHOiI fekomniosutiii CSD, npocTtux
pyxomux cepesiHix SMA, ®yp'e-posimypeHs Ta riopuaHux KoHGIrypariii 3 anropuTMaMy MallMHHOTO HaBYaHHSI.
O6uncioBanbHMI aniapart peanizoBaHo MoBo Python. Y nepmomy po3zini cucremMaTn3oBaHO KOHLENTYasIbHi
MigX0aY OO BU3HAYEHHS €eKOHOMIYHOI 6e3MeKu MiIPUEMCTBA I OKPeCJIEeHO eBOJIIOLII0 KaTeropii Bif, CTaTUYHOI
«3aXULLEHOCTI» IO JUHAMIYHOI «3aTHOCTI YIIPABJIATU B YMOBaX HEBM3HAYEHOCTI». 3allpOIIOHOBAHO aBTOPChKE
Bu3HavyeHHs EBII i BUIOKpeMJIEHO aHaIITUMHO-TIPOTHOCTUYHY CKJIQJIOBY SIK CUCTEMOYTBOPIOIOYY. OGIPYHTOBAHO
HEOOXiJIHICTh IIepexoy Bifl CTATUYHUX [10 aalITUBHUX IPOrHO3iB. PO3p0o6sieHo IT'STUpiBHEBY KOHIIEIIiI0
aJlallTUBHOTO IIPOTHO3YBaHHS, SIKA iHTErpy€e TEOPETUYHUMN, METOLOJIOTIYHUN, IHCTPYMEHTAJIbHUAN, METOIUYHUN Ta
OPraHi3alifHO-TIPAKTUYHMI PiBHI i 3aMUKA€ETLCA YEPE3 MEXaHi3M yIIPaBJliHHA €KOHOMIYHOIO Yy TJIUBICTIO. Y
IpyroMy po3zini copMoBaHO iepapxiuyHy cucTeMy MPOrHO3HUX MOJiesIell 3 TPbOX PiBHIB CKIafHOCTI. Bin
KJIaCUYHUX €KOHOMETPUYHUX MoJeell cimericTBa ARIMA, Oyp'e-po3irpeHHs 1151 OUCY CKIIAIHOI CE30HHOCTI 10
riopugHMAX KOHPirypanii 3 anropuTMamu MallMHHOTO HaBYaHHS. [HCTpyMeHTapill alaliTOBaHO [I0 IPOrHO3YBaHHS
peasizanii IpOMUCIOBOI NPOAYKLii Ha JIOKAJIbHUX PUHKAX Ta IiHOBUX iHAMKATOPIB I7106a/IbHUX TOBAPHUX i
¢dinancoBux puHKiB. Ha nanesi 3 62 yacoBuX psiZiiB BCTAHOBJIEHO CUCTEMHY IlepeBary kj1acu4Hux ARIMA-
KOHirypauiil Ha MOZeJISIMU MALIMHHOTO HaBYaHHS 32 CTabi/IbHICTIO IOMUJIOK NIPOTHO3Y. BHECKOoM pyroro
PO31iTy € yIOCKOHAJIIEHU MOJI€JIbHO-METOAUYHUN iHCTPYMEHTAPiil MPOTHO3yBaHHS AUHAMIKH PUHKOBHUX
[IOKa3HMKIB B KOHTEKCTi €eKOHOMiYHOi 6e3nexu. Ha BinMiHy Bin BimoMux minxopmis, BiH peasnizye popmamizoBaHuit
CLieHapiil o0y0BY, aBBTOMATUYHOTO BiZIOOPY Ta NOPiBHSIbHOI Basifallii MPOrHO3HUX Mojieslel 3a IPUHIUIIOM
MiHiMaJIbHOI IOCTaTHBOI CKJIAAHOCTI 13 3aCTOCYBaHHAM IIE€PEBIPKY HA ICTOPUYHUX JAHUX 3 PYXOMUM BiKHOM Ha
JIOKAJIbHUAX PMHKAX METAJIONPOAYKLii Ta I7106a/IbHIX TOBAPHUX i (PiHaHCOBUX PUHKIB. CPOPMOBAHO
nvdepeHLifioBaHi KpuTepii BU6OPY MOZEJIi 3a/IeXKHO Bifi XapaKTepUCTHK psify. Y TPeTbOMY PO37ijli BUKOHAHO
eMIlipuyHy Bepu@ikaliiio aJanTUBHUX METOiB IPOrHO3YBaHHS Ha [BOX piBHAX. Ha Jl0KkaslbHOMY piBHi JOCIiI>KEHHS
[IPOBEIEHO HA MACUBi TPaH3aKUiNHMX JaHUX MiAIIPUEMCTBA METAJYPriiiHO] rasysi 3a I'sTbMa HOMEHKJIATYpPHUMU
MO3ULisIMU, 10 JO3BOJIMIIO OO PYHTYBATA IPUHLIMII QAANITUBHOTO BUGOPY MOJEJIi 3aJ1€KHO Bifl PUHKOBOTO PEXKUMY
(SARIMAX nHa noBHOMY Habopi naHux, SMA y nepiogu TypoysneHTHocTi). Ha rio6anbHoMy piBHI aHasis 21 yacoBoro
PsLly BCTAaHOBUB AudepeHifioBaHi piBHi IPOrHO30BaHOCTI 32 KJIaCaMM aKTUBIB Ta 3aikcyBaB KJlaCTepU3aLlilo
BOJIATUJIBHOCTI 1715 19 3 21 psiaiB, o 06IPyHTOBYE 36ibLIIEHHS ONlepaliiHUX pe3epBiB y Kpr3oBi (azu y 2-3 pasu.
Ha ocHOBI nux pe3ysbTaTiB po3p0o06IeHO CUCTEMY CTPATETIYHOrO YIIPaBIiHHS €KOHOMIUYHOIO Yy TJIMBICTIO
MigIIPUEMCTBA 3 YOTUPUPIBHEBOIO TUIIOJIOTIEIO0 PEAKLil HAa TPOTHO3HY HEBU3HAYEHICTh. HayKOBUM pe3yIbTaTOM
TPETHOTO PO3JiJy € BIIEpPIIE 3aIIPONIOHOBAaHA CTPATEriYHa TUIIOJIOTis YIIPaBIiHCbKUX BifIIOBife Ha IPOrHO3HY
HEBU3HAYEHICTb, 110 BKJIIOYA€ YOTUPH piBHI — MoHiTopuHrosuii (ITH meHme 8 %), agantusnuii (8 < [TH < 15 %),
riopupHnii (15 < ITH < 25 %) Ta antukpusosuil (ITH = 25 %), npus's3ani 1o noporopux 3HaueHb MAPE. Ha Bigminy Bif,
TPaAULiHUX PUBUK-MEHEeI)KePChKUX Kacu@ikalliil, 100yZ0BaHUX Ha €KCIIEPTHHUX Ta allpiOpHUX OLliHKaX,
THUIIOJIOTiSI IPYHTYEThCS HA 00'€KTUBHO PO3PAaXOBAaHUX METPUKAX TOYHOCTI IIPOTHO3y KOHKPETHOTO PUHKY i JOIyCKae

IVAHaMiYHe TIepeMillleHHS MiJNIpUeEMCTBA MK PiBHIMU pearyBaHHs 3aJI€KHO Bifi pPUHKOBOI KOH TOHKTYPH.

2. The dissertation is devoted to the development of theoretical, methodological foundations and applied solutions
in the field of adaptive forecasting as an integral element of the enterprise economic security management system.
The research is motivated by the limited integration of econometric tools into the managerial decision-making
loop of enterprises operating under structural shocks, price volatility, and geopolitical instability. This problem is
particularly relevant to Ukrainian metallurgical enterprises, whose revenue cycle is shaped simultaneously by local
market conditions and global commodity, currency, and financial indicators. The aim of the research is to develop
and substantiate the concept of adaptive forecasting within the enterprise economic security management system,
which improves the quality of managerial decisions by minimising prediction errors and designing differentiated
response strategies to address forecast uncertainty. The theoretical foundation of the research is built upon the
propositions of the theory of enterprise economic security, economic theory, the theory of risk and uncertainty,
decision theory, the value-of-information concept, and behavioural economics. The applied part draws on



economic-mathematical modelling methods of the ARIMA, SARIMA, and SARIMAX families, classical seasonal
decomposition (CSD), simple moving averages (SMA), Fourier extensions, and hybrid configurations with machine
learning algorithms. The computational apparatus is implemented in Python. The first chapter systematises
conceptual approaches to defining enterprise economic security and traces the evolution of the category from a
static notion of "protection” to a dynamic capacity to "manage under uncertainty". The author's definition of EES is
proposed, and the analytical-forecasting component is identified as a system-forming one. The necessity of
transitioning from static to adaptive forecasts is substantiated. A five-level concept of adaptive forecasting is
developed that integrates theoretical, methodological, instrumental, methodical, and organisational-practical
levels and closes through the mechanism of economic sensitivity management. The second chapter develops a
hierarchical system of forecasting models with three levels of complexity, ranging from classical econometric
models of the ARIMA family and Fourier extensions for describing complex seasonality to hybrid configurations
with machine learning algorithms. The toolkit is adapted to forecasting the sales of industrial products on local
markets and price indicators of global commodity and financial markets. On a panel of 62 time series, a systemic
advantage of classical ARIMA configurations over machine learning models in terms of forecast error stability is
established. The contribution of the second chapter is an improved model-and-method toolkit for forecasting the
dynamics of market indicators in the context of economic security. In contrast to known approaches, it
implements a formalised scenario for the construction, automated selection, and comparative validation of
forecasting models under the principle of minimum sufficient complexity (parsimonious modelling) with rolling-
window backtesting on historical data, applied both to local metal-product markets and to global commodity and
financial markets. Differentiated criteria for model selection depending on the characteristics of the series are
formulated. The third chapter empirically verifies adaptive forecasting methods at two levels. At the local level, the
study is conducted on a dataset of transactional records of a metallurgical enterprise across five nomenclature
positions, which allows the principle of adaptive model selection depending on the market regime to be
substantiated (SARIMAX on the full dataset, SMA during periods of turbulence). At the global level, the analysis of 21
time series reveals differentiated levels of predictability across asset classes and identifies volatility clustering in 19
of 21 series, substantiating a 2-3-fold increase in operational reserves during crisis phases. Based on these results,
a system of strategic management of enterprise economic sensitivity is developed with a four-level typology of
responses to forecast uncertainty. The scientific result of the third chapter is the strategic typology of managerial
responses to forecast uncertainty, proposed for the first time, which includes four levels: monitoring (FU below
8%), adaptive (8 < FU < 15%), hybrid (15 < FU < 25%), and crisis-response (FU = 25%), tied to MAPE threshold values.
In contrast to traditional risk-management classifications based on expert and a priori estimates, the typology
relies on objectively computed forecast-accuracy metrics for a specific market and allows for the dynamic
transition of an enterprise between response levels depending on market conditions.
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BrnipoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'130K 3 HAaYKOBHMH T€MaMH.: «JlimxuTanisanis GpiHaHCOBO-KPEANTHOI Ta 06J1iKOBO] AiSbHOCTI YKpaiHm»
(Homep pep>kaBHOI peectpauii 0125U003619)

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's I1o-6aTbKOBI:
1. JKoBHOBa4 Pycana [BaHiBHa

2. Ruslana I. Zhovnovach

KBasigikanis: n. e. ., npodecop, 08.00.04
Imentudikarop ORCID ID: 0000-0001-6758-3421
JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [leHTpabHOYKPaiHChKUIA HAIiOHAIbHU TEXHIYHUIA

yHiBEpCUTET

Kopg 3a €IPIIOY: 02070950

Micue3Haxoa KEeHHS: npocrl. YHiBepcuTeTchKuit, KponuBHUIbK1i, KpomBHUIBKME p-H., 25006, Ykpaina
dopma ByracHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. XapxmnaoBa OseHa BikropiBHa

2. Olena V. Khadzhynova

KBastidikamisi: nokrop ekoHomidHMX Hayk, mpodecop, 08.00.04
Imentudikarop ORCID ID: 0000-0002-7750-9791

JonaTkoBa iHdopmaris:



IIoBHe HaﬁMeHyBaHHﬂ IOpPI,uH‘{HOi 0COOM: Jlep>kaBHUY BUIIUI HaBYaJIbHUM 3aKiaf, "[1Iprua3oBceKkuit

Iep>KaBHUI TEXHIYHUI YHiBepCUTET"

Kopg 3a €IPIIOY: 02070812

Micue3Haxoa KeHHS: By/1. VHiBepcuTeTChKa, Mapiynosb, 87555, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiiiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I10-6aThKOBI:

1. Kagpko Koctsautun CTernaHoBuY

2. Kostiantyn S. Zhadko

KBasigikamis: 1. e. u., npodecop, 08.00.04

Imentudikarop ORCID ID: 0000-0002-2650-1431

JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOH: VHiBepcUTET MUTHOI cripaBu Ta QiHaHCiB

Kopg 3a €IPIIOY: 39568620

Micue3HaxoaKeHHS: ByJI. Boslogumupa BepHazcekoro, JJHinpo, JHinposcbkuit p-H., 49000, YkpaiHa
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kaninin Onekcanap Bonogumuposuy

2. Oleksandr KALININ

KBasidikanis: y.e.n., npodecop, 08.00.04
InenTudgikarop ORCID ID: 0000-0001-5238-0525
JoparkoBa inHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: KuiBChbKMil HALLIOHAIbHUI EKOHOMIYHUIA YHIBEPCUTET iMeHi

Bapuma 'eTbMaHa

Kopg 3a €IPIIOY: 02070884

Micue3HaxoaKeHHs: npocrn. bepecreiicbkuii ([lepemorn), Kuis, 03680, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKu YKpaiHu



InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Auppomyk InoHa OnekcaHgpiBHa
2. llona O. Androshchuk

KBasmigikamis: k. e. 1., nou., 08.00.03
Imentudikarop ORCID ID: 0000-0002-2232-8061
JoparkoBa indopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: lleHTpabHOYKPaiHChKMIi HAIiIOHATbHU TEXHIYHUI

yHiBEpCHUTET

Kopg 3a € IPIIOY: 02070950

Micue3Haxoa KeHHsI: npocr. YHiBepcuterchkuit, Kponusauiibkuit, Kponisuuipkuii p-1., 25006, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. ByraeBa Mapis BikTopiBHa

2. Mariia Buhaieva

KBasigikamis: . e. u., npodecop, 08.00.05
InenTudgikarop ORCID ID: 0000-0002-7460-9279
JoparkoBa indpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0CO0H: [leHTpanbHOYKPaiHChKMii HAliOHATLHU TEXHIYHUI

yHiBEpCHUTET

Kopg 3a €IPIIOY: 02070950

Micue3Haxoa KeHHS: npocrl. YHiBepcuteTchkuil, Kponuuuipbkuit, KpomiBHUIBKMIE p-H., 25006, Ykpaina
dopma ByracHoOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZOMOCTi
BﬂaCHe Hpi3BHme IM'ﬂ Ho_GaTbKOBi IITanimoBa Hatasnig Cra”iciasiBHa

TOJIOBH pajgu

BiiacHe Hpianme Im'st [To-6aTBKORBI [MTanimoBa Harasnig CtaHicaBiBHaA

rOJIOBYIOYOTO Ha 3acCiiaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

Anppomyk Inona OnekcaHgpiBHa

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



