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Abstract. The article is devoted to the development of a systematized taxonomy of artificial intelligence (AI)
autonomy levels in the context of scientific research, as well as to the definition of corresponding trust profiles for
the safe integration of Al systems into research practice. The relevance of the topic is driven by the rapid growth
of AT’s role in knowledge generation, research automation, hypothesis formation, and result interpretation, which
requires new approaches to autonomy classification and trust systems. The purpose of this article is to develop a
five-level taxonomy of Al autonomy, tailored to the specific requirements of knowledge generation, critical thinking,
and ethical responsibility in scientific activities. The research methodology involves the use of system analysis of
up-to-date sources, comparative analysis of autonomy classifications across different domains, taxonomic modeling,
and synthesis of interdisciplinary approaches from Al theory, trust psychology, and human-machine interaction. Both
inductive and deductive methods are applied to generalize the characteristics of autonomy levels and to form trust
profiles. The results include the development of a five-level taxonomy of Al autonomy, ranging from passive tools to
fully autonomous scientific systems. For each level, a specific trust profile is defined, incorporating cognitive, affective,
and behavioral components. Validation methods for trust are systematized according to the level of system autonomy:
quantitative, qualitative, and mixed approaches. Particular attention is paid to the concept of trust calibration as a
means of preventing over-trust or under-trust. Scientific novelty: for the first time, a taxonomy of Al autonomy tailored
to the needs of scientific research is proposed, taking into account task complexity, decision transparency, and ethical
aspects of responsibility. A conceptual model of multi-component trust toward autonomous scientific systems has
been developed. Practical significance: the research findings establish a methodological framework for the ethical
integration of Al into scientific practice, the establishment of validation standards for autonomous systems, and the
preparation of researchers for safe and effective interactions with Al of varying autonomy levels.

Key words: artificial intelligence; scientific research; classification; autonomy; validation; agent systems; human-
machine interaction.

Anortamnis. CTaTTio MPUCBIICHO PO3POOII CHCTEMAaTH30BaHOI TAKCOHOMII piBHIB aBTOHOMHOCTI IITYYHOTO iHTEIEKTY
B KOHTEKCTi HAYKOBHX JIOCIIPKEHb Ta BH3HAYEHHIO BIITOBITHUX MPODLTIB AOBIpH It OE3MEYHOT IHTETpallil ciucTeM
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LITYYHOTO IHTEJIEKTY Y JOCHIHUIBKY IIPAKTUKY. AKTYaJIbHICTh TEMH 3yMOBIICHA CTPIMKHM 3POCTaHHSIM POJIi LITYYHO-
0 IHTEJICKTY y Ipoliecax reHepailii 3HaHb, aBTOMATH3ALli1 TOCIIKEeHb, (POPMYBaHHS TIIOTE3 Ta IHTEPIPETALlii pe3yiib-
TariB, M0 NOTpeOdy€e pOo3pOOKKH HOBHX MIJIXOMIB 0 Kiacudikallii aBTOHOMHOCTI Ta cucTeM HoBipu. Memoro cmammi
€ CTBOPEHHS I’SITUPIBHEBOI TAKCOHOMII aBTOHOMHOCTI LITYYHOTO IHTENIEKTY, a/JlanToBaHoi 10 crenudiku reHeparii
3HaHb, KPUTHYHOTO MUCJICHHSI T2 €THYHOI BIIIIOBIIAILHOCTI B HAYKOBIH JIsUITBHOCTI. Memoouka TOCIIIDKEHHS MOJISATae
y BUKOPHCTaHHI CUCTEMHOI'0 aHaJli3 Cy4yacHUX JPKEpelt, HOPiBHUILHOTO aHalli3y KiacuQikalliii aBTrOHOMHOCTI B Pi3HUX
rajy3sx, TAKCOHOMIYHOTO MOJIEJTIOBAHHS, CHHTE3Y MIXKIMCUHUILTIHAPHHUX MiAXO/IB 3 TE€OPii IITYYHOTO IHTEJIEKTY, I1CH-
XOJIOTii JIOBIPH Ta JIIOJMHO-MAIINHHOT B3a€MO/Ii1. 3aCTOCOBAHO 1HIYKTUBHI Ta JEyKTHBHI METOIM JUIsl y3arajibHEHHS
XapaKTepUCTHK PIBHIB aBTOHOMHOCTI Ta (opMyBaHHsI podisliB A0BIpHU. Pe3yrbmamamu € CTBOPSHHS 11 ITUPIBHEBOT
TAKCOHOMIT aBTOHOMHOCTI IITYYHOI'O iHTEJIEKTY, BiJl TACMBHOTO IHCTPYMEHTA 10 aBTOHOMHOI HayKoBOi cucteMu. [1iist
KOKHOTO PiBHSI BU3HAYEHO criennpiuHui mpodiib 10BipH, 1110 BKIIIOYA€ KOTHITHBHI, a)eKTHBHI Ta IIOBEIHKOBI KOMIIO-
HeHTd. CrcTeMarn30BaHO METOAMKH BasliJallii JOBIpU BiIIOBIIHO JI0 PiBHSI aBTOHOMHOCTI CUCTEMH: KUIBKICHI, SIKICHI
ta 3Mimani. OkpeMy yBary NpuaiJIeHO KOHLEMNLii KaniOpyBaHHs JOBIpH siK 3aco0y 3arobiranHs ii 3aBUIEHHIO 200
3aHIKEeHHIO. Haykosea noeusHa — BIEpIIE 3aIPOIIOHOBAHO a/IalITOBAaHY JI0 NOTPed HAyKOBHUX JOCIIKEHb TAKCOHOMIIO
ABTOHOMHOCTI HITYYHOTO IHTEJIEKTY, 5Ika BPaxoBy€ KOTHITMBHY CKJIQJIHICTh 3aBJlaHb, IPO3OPICTh pillleHb Ta €TUYHI
aCIIeKTH BiJNOBiNaILHOCTI. PO3p0o0ieH0 KOHIeNTyallbHy MOJIeNb 0araTOKOMIIOHEHTHOT JIOBIpH JI0 aBTOHOMHHX Hay-
KOBHX CHUCTeM. [Ipaxkmuuna 3nauumicms NOJSATae y TOMY, IO PE3YyJIbTaTH JOCHIIIKEHHS CTBOPIOIOTH METOOJIOITUHY
OCHOBY JUIsl €TMYHOI 1HTEerpawii ITYYHOIo 1HTEJIEKTy B HAYKOBY IPaKTUKY, (POPMYyBaHHS CTaHIAPTIB BasliAalil aBro-
HOMHHUX CHCTEM, a TaKOX JJIsl IIITOTOBKY JIOCIIIHUKIB JI0 Oe31euHoT i e(peKTUBHOT B3a€MOIIT 3 INTYYHHM 1HTEJIEKTOM
PI3HHX PIBHIB aBTOHOMHOCTI.

KurouoBi cjioBa: mITy4HHUI 1HTEJICKT; HAYKOBI JOCIIKEHHS; Kiacuikallisi; aBTOHOMHICTh; BaJIiIallisl; areHTHI CHC-

TEMU; JIFOJJUHO-MallIMHHAa BSaCMOHiH.

INOCTAHOBKA 3AJJAYI

YHpomoBK OCTaHHBOTO ACCATHIITTS IITYYHUH 1HTE-
next (LUI) paaukaneHO TpaHcopmyBaB nanamadr
HaykoBuX jpociikenb. CydacHi cucremu 11 mocrynoso
€BOJIIOL[IOHYBAJIN Bii 0a30BUX IHCTPYMEHTIB CTaTHCTHY-
HOTO aHaJi3y /Ui 00pPOOKH MaHMX 0 CKJIAJHUX IHTCIICK-
TyaJIbHUX areHTiB, 3AaTHUX TeHEpyBaTH TilOTe3H, IUIa-
HyBaTH €KCIIEPUMEHTH, aHalli3yBaTh pe3ynbraTu Ta (op-
MYJTIOBaTH HayKkoBi BUCHOBKH. [loniOHa Tpanchopmaris
3yMOBJIIO€ (hyHJAaMEHTAJIbHY 3MIHY POJIi TOCIIIHUKA BiJ|
MOBHOTO KOHTPOJIIO HaJl HAYKOBUM IPOLIECOM [0 CITiB-
npaiii 3 aBToHoMHUMHU cuctemamu L1, siki yacTkoBO a060
NOBHICTIO OepyTh Ha cebe KitouoBi (yHKIIT HaykoBOT
nisutbHOCTI. [lIBHaKe BrpoBamkenns 111 Ha BCix eramax
JOCII/DKEHHST BiJI TOIIYKY JTEparypu 10 MOJEIOBaH-
Hsl Ta IHTeprHpeTamii CyNpOBOKYEThCS HH3KOK HOBHX
BUKJIMKIB. 30KpeMa MOCTAlOTh MHUTAHHS: SIK KJIacU(iKy-
Baty TN asroHoMHOCTI I B KOHTEKCTI AOCHIAHULIBKOT
JISUTBHOCTI? sIKi 3aBJaHHS MOYKHA OC3ICYHO JeJeryBa-
TH CHCTEMaM 3 TIeBHUM PIBHEM CaMOCTIHHOCTI? SKUMH
MaroTh OyTH KpUTEPIi JOBIpH 10 TAKUX CUCTEM, OCOOIHBO
y BUNaJKax, KOJIY IXHI Ji1 BIUIMBAOTh Ha HAYKOBI BUCHO-
Bku? [lonpu HasBHI Kinacudikarii aBTOHOMHOCTI B OKpe-
MHX Taly3sX Hapasi Opakye Mojeneil, aJanToBaHUX JIO
noTped HAYKOBHX OCIipKeHb. HaykoBa MisIbHICTH 0XO-
IUTIOE CIeUU(iuHi acleKTH reHepalii 3HaHb, KPUTHYHO-
rO MUCJICHHS, €THYHOI BiJIOBIAANBbHOCTI, BepHdikaril
pesynbrariB. Ha BigMiHy BiJ aBTOMaTH3amil pyTHHHUX
3aBlaHb, KA € THIIOBUM IIPHKJIAJOM BHKOPHCTAHHSIM
HII gnst iHMIKX Taty3ei, HayKoBl TOCII/DKEHHST BUMara-
I0Th IIMOLIOTO MiAXOAY /10 Kiacudikaiii aBTOHOMHOCTI
HII, 3 ypaxyBaHHSIM TPO30pPOCTi MIpKyBaHb, apryMeH-
Talii Ta KOHTPOJIO HaJl YXBAJICHHSM pillieHb. Y IbOMY

KOHTEKCTI aKTyaJbHUM € CTBOPEHHS TaKCOHOMIi PiBHIB
aBTroHOMHOCTI I y HaykoBHX MOCTIIKEHHSAX Ta BiJIIO-
BIZIHUX TNPOQUIIB JOBIpH, SKi BPaxoByIOTh KOTHITHBHY
CKJIa[IHICTh 3aBJaHb, CTYIIHb BIAMOBIIaIBHOCTI CHCTEM
i moTpedy B KOHTPOITI.
AHAJII3 OCTAHHIX AOCJIIXEHb
I IYBJIKALIM

[Ipobnema kiacudikarii piBHIB aBTOHOMHOCTI Ta
noipu 110 11 B HayKOBUX JOCIHIDKEHHSIX € MPEAMETOM
aKTUBHOTO MDKAWUCIUIUTIHAPHOTO JIUCKYpCy. AHami3
Cy4acHOI JiTeparypH J03BOJISIE BUOKPEMHUTH J[Ba OCHO-
BHI HaNpsIMH JOCTIDKCHB: PO3POOKY TaKCOHOMIii aBTO-
HOMHOCTI Ta BUBUCHHSI MEXaHI3MiB ()OPMyBaHHS JIOBipH
no cucrem . Cnpobu knacudikysaru 11 3a piBHem
ABTOHOMHOCTI 3/IHCHIOIOTBCS B Pi3HHUX Taiy3sx. 3TiTHO
3 kiacuQikali€ero, 3alpoIOHOBAHOI0 B MEXaX HPOEKTY
€BporeiichKOT0 aHAITHYHOTO eHTpy Interface, Bumine-
HO I’SITh PIBHIB @aBTOHOMHOCTI areHTiB Ha OCHOBI CTYIIe-
HS JTIOICBKOTO KOHTPOJTIO Ta 1HIMIaTUBHOCTI cucteMH [ 1].
IMoniOHmit miaxix 3acTOCOBYeThCS Y cdepl MemumHu/
Tak, AMepukaHcbka MenuuHa acorriamis (AMA) pospo-
Oma TpupiBHeBY TakcoHoMIto LI m1st KITIHIYHOTO BUKO-
pHUCTaHHS: assistive (IOMOMIDKHHUIT), augmentative (0rmo-
BHIOIOUMI) Ta autonomous (aBTOHOMHHUH), J¢ KOXKEH
piBeHb Ma€ pi3HMH CTYIIHb BTpy4YaHHs JIOAMHH [2].
VY cdepi TpaHCHOPTY, 30KpeMa aBTOHOMHOTO BOIIHHSA,
HaWOUIBII MOIIMPEHOI0 € Kiacu(ikalis 3a CTaHIapTOM
SAE International, sika Ma€ 1micTh piBHIB aBTOHOMHOCTI:
BiJl HYJIbOBOTO (TTOBHA 3aJICKHICTB BiJ BOJIS) /10 I’ ATOTO
(TIOBHA aBTOHOMHICTbH 0e3 MOTpeOu BTPYUYaHHS JIIOIUHN)
[3]. Takwmit migxix HAOyB MIMPOKOTO BH3HAHHS 1 BHKO-
PHCTOBYETBCS SIK OCHOBA JJISl PETYJSTOPHUX MONITHK Ta
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TectyBaHHs cucteM. OTKe, y pI3HHUX rajiy3sx crocrepira-
€THCS CXOXKICTh MIJXOMIB /10 Kiacu(ikaiii aBTOHOMHOCTI
LI, oo cBigYKUTH PO 3aranbHy norpedy B yHiikoBaHUX
KpUTEpisiX oliHKHU piBHs camocTiinocti LI Ta noBipu 1o
Hboro. [IuTanHs TakcoHOMIT HAOYIM 0COOIUBOT aKTyaJIb-
HOCTI 3 MOSIBOIO TaK 3BaHMX arcHTHUX cucTeM (Agentic
Al). CyyacHi JDOCHIDKCHHSI BU3HAYAIOTh 1X SIK CUCTEMU,
3[aTHI HE3aJIe)KHO BMKOHYBATH IMOBHHUH IMKJ HAyKOBOT
JISUTBHOCTI: BiJI reHepalii rinoTe3 i Nouryky Jiteparypu
JI0 TIPOEKTYBAaHHS EKCIIEPUMEHTIB, aHaIi3y PEe3yNbTaTiB
i (hopMyItOBaHHSI BUCHOBKIB [4]. SIk 3a3HauaroTh aBTOpH
[5], Taki cucTeMu He JIMIlEe aBTOMATU3YIOTh OKpeMi eTa-
U TOCII/DKCHHS, a W 3/1aTHI IHI[IFOBATU Mii, sSIKi Tpaau-
LIfHO BBA)KAJINCSI BUKIIIOYHO C(EPOIO JIIOJICHKOI KoMIIe-
teHiii. JlaHi inel nepeKInKaThCs 3 TOCIIPKEHHIMH [0,
7], B SIKUX PO3IISLIAIOTHCS MOJICI JOBIPU 10 CHCTEM i3
Ppi3HUM piBHEM aBTOHOMII. B HUX 1MOKa3aHo, 1110 KOPUCTY-
Bayl MEHIII 0X0Y€ JIOBIPSIOTH HaIliBABTOHOMHHM 1 ITOBHIC-
TIO aBTOHOMHHUM CHCTEMaM, OL[IHIOIOYM X He JHIIe 3a
pe3ynbTaraMu, a W 3a MOBEIIHKOBUMHU Ta EMOLIHHUMHU
xapakrepuctukamMu. Okpemy yBary npo0jaeMaruili aBTo-
HOMHOCTI Ta JIOBIpH y KOHTEKCTi CHCTEMHOIO aHallizy
OPUIUICHO y NOCHI/pKeHHSX [8, 9], 1e po3mIsaaroThCs
incrpymentu 11 Ta ocoGimBOCTI TXHBOTO BIPOBAIKEH-
HSl B HAYKOBY JIisUIBHICTb.

Iompu 11e, y cdhepi akageMiyHUX TOCITIIKCHD J0CI
BIZICYTHS €[MHA, aJaNTOBaHa [0 HAyKOBOIO KOHTEKCTY
TAaKCOHOMisi aBTOHOMHOCTI. YacTo 3aCTOCOBYHOTHCS TIijI-
xomu 3 iHImWMX cdep, SK-OT: TPAHCHOPT, 000poHa abo
menuiaa [10—12], 110 cTBOPHOE METOOJIOTIYHY ITpora-
JIMHY 1 yCKJIaJHIOE cucTeMHy iHterparito I y mocmiz-
HUIIbKY JisUTbHICTb.

ApronomuicTe IIII TicHO moOB’s3aHa 3 JOBIPOIO
KopucryBada. UnMm BHUIMH piBEHb CaMOCTIHHOCTI cHc-
TEMH, TUM OIiJbllle 3HAYEHHS MAalOTh IOSICHIOBAHICTb,
MPO30PICTh, BIAMOBIMHICTH OYIKYBaHHSM JIOCIIIHUKA.
Sk 3a3Ha4eHO B po0OoOTi [6], 10Bipa 10 aBTOHOMHUX CHC-
TEM 3aJIS)KUTh HE JIMIIE BiJ] iX TeXHIYHOI e(eKTHBHOCTI,
a i Big 3posyminocti xiit 1T mist mroquaun. JlocmimkeH-
HSl MIIKPECIIOITh, 10 X04a TMOsCHeHHs pimens LI
MaloTh JIOBEJICHI NepeBaru, IXHil BIUIMB y KOMaHIHOMY
cepenoBuiii «troauaa — [11» e HemocTaTHhO BUBYCHU N
[13]. ¥ 1pOMy KOHTEKCTI BaKJIMBHUM € TOMEPEIKCHHS
KopouiBcbkoro ToBapucTBa 1po Te, 10 HaJMipHa aBTO-
HOMHICTB 0€3 BiAMOBIAHOI MPO30POCTI MOXKE IiIipBaTH
JIOBipy 10 HaykoBuX pesyibrariB [14]. dosipa mo I
3aJIOKUTh TAKOXK 1 BiJI aHTPOIOMOP(HUX O3HAK CHUCTE-
MU — MOBH, IHTOHAIi#, cTwiIr0 B3aemoxii. Kopucrtysaui
YacTO OLIHIOIOTH TaKi CHCTEMHU HE JIMIIE PaliOHAJIBHO,
a i emouiiiHo [7]. Lle miaTBEpKYIOTh i aBTOPH AOCITi-
JoKeHHs [15], B sIkoMy BCTaHOBJICHO BIUIMB DPiBHSI aBTO-
HOMHOCTI Ha KOTHITHBHY OLIIHKY CHCTEMH KOPHCTYBa4eM.
Hapasi BiacyTHI y3ro/pkeHi miaxomu 10 (opMmyBaHH:
noBipu no arentiB LI, siki Aif0Th SIK aKTHBHI yYaCHUKH
JOCIIIHUIBKOTO Tporiecy. B poboti [16] HaromomieHo:
«JIOBIPUTEIIb MA€ JTOBIPATH JIMIIE HACTUIBKU, HACKUIBKU
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3aCIIyroBy€ JIOBIpH TOW, KOMY JIOBipsitoTh». JlaHe TBep-
JUKEHHS. JISIIJIO B OCHOBY KoHIenii trusted autonomy,
sIKa OXOIUTIOE HE JIMIIE TeXHIYHY HaJIIHICTh, a i €TUYHY,
CcoliajbHy Ta IICUXOJIOTIUHY BiIOBIANTBHICTH ABTOHOM-
Hux cuctem [17]. 3aramom cyuacHi myomikamii [18-20]
HMiATPUMYIOTH 171et0 OaratodakropHoi Mozelni J0BipH,
SIKa OXOIUTIOE OCOOHMCTICHI XapaKTePHCTUKU KOPHUCTYBa-
9a, 10ro MornepeHii J0CBil, KOHTEKCT BUKOPUCTAHHS Ta
piBEHb aBTOHOMHOCTI.

Bonuouac 3i 3pocrannsm aproHomHuocTi LI 3pocra-
FOTh 1 METOOJIOTIYHI BUKJIMKH. Y mociimkeHHi [21] Bka-
3aHO, 1110 aBTOHOMHI areHTH MOXYTb 3MIHUTH KOTHITHBHI1
Ta eTUYHI MEKi HayKH, OCKLUTBKY 3[aTHI iHII[IFOBATH TiIO-
Te3u 0e3 yuacTi JHOACHKOT IHTYTLIT, 1110 CTBOPIOE PUBKKHU
(hopmarkHOTO, 2 HEe 3MICTOBHOTO OOTPYHTYBaHHS PE3yITb-
TatiB. KpiM TOTO, JOCIITHUKN 3aCTEepIraroTh Mpo Te, 10
ABTOHOMHI CHCTEMHU MOXYTh BUTICHHUTH JIFOJICHKE arcHT-
CTBO, IO MOTEHIIWHO CTIIPHYUHSIE 3HIKCHHS MOTHBAIIi]
IO KPUTUIHOTO MUCIICHHSI, BIJIIOBIAAIbHOCTI Ta CTHYHOT
pedmexcii [22].

BIJOKPEMJIEHHSI HEBUPIIIEHUX PAHIIIE
YACTHH 3ATAJBHOI TPOBJIEMH

AHali3 cy4acHHMX JOCIIJDKEHb IT0Ka3aB, 10, MOMpPH
HasBHICTB pi3HMX Kiacuikamiit aBToHoMHOCTI LI, Gib-
IIICTh 13 HUX HE a/IallTOBaHi /10 crieludiky akaJeMiuHOTo
cepenosuma. JloBipa 10 aBTOHOMHHX CHCTEM BH3Hada-
€THCS PIBHEM IOSICHIOBAHOCTI, KOHTEKCTOM BHKOPHCTaH-
HS, IHIUBIAyaJFHAMH OCOOJMBOCTSIMH KOPHCTyBa4a Ta
XapakTepoM B3aeMojii 3 cucteMoro. BincyTHICTb mpo3o-
POCTi Ta KOHTPOJIBOBAHOCTI B YXBAJCHHI PIllIcHh MOXE
MilipBaTh JOCTOBIPHICTh HAYKOBUX BUCHOBKIB. Y 1IbOMY
KOHTEKCTI 3pocTaHHs piBHS aBroHOoMHOCTI LI BuMarae
PO3pOOKH HOBHX METOMOJIOTIUHUX IMiJIXO/IB T4 €TUUHUX
paMoK Juist 1X iHTerparii y HayKOBY IpPaKTUKY.

META JOCJIIKEHHS

MeTo10 AOCTiTKEHHS € CTBOPEHHS I ATHPiBHEBOI
TAKCOHOMIi aBTOHOMHOCTI IITYYHOT'O 1HTEJIEKTY, aJlafTo-
BaHOI /10 crieru(iKy HayKOBUX JOCIHIHKEHB, Ta PO3pOOKa
BIMOBITHUX TIPOQIIIB JOBIpH AJ1s1 O€3MMeUHOT iHTerparrii
cuctreM LI y mocnigHUAIIBKY IPAKTUKY.

METOIHU, OB’EKT
TA NPEIMET JOCJILIKEHHSA

MeTtonu. JlocmikeHHs TPOBOIUTHCS 3 BUKOPHCTaH-
HSM 3arajbHOHAyKOBHX METOMIB JOCII/DKEHHS, SK-OT:
MOIIYK, CUCTEMHHMH aHai3, CHOCTEPEKEHHs, CHHTE3,
abcTparyBaHHS Ta TOPIBHSIHHSA, aOMyKIIis, iIeai3aiis,
MOSICHEHHSI Ta aHAJIOTisl, ICTOPUYHUI 1 JIOTYHUIA METO/IH.

O0’€KTOM 10CTIKEHHSI € CHCTEMH IITYYHOTO iHTe-
JIEKTY Pi3HUX PiBHIB aBTOHOMHOCTI B KOHTEKCTi HAYKOBO1
TISUIBHOCTI.

Ipeamerom ocaigKeHHsI € 3aKOHOMIpPHOCTI (hop-
MyBaHHsI JI0Bipu 10 aBToHOMHHX cuctem LI 3anexHo
BiJI piBHS iX caMOCTIHHOCTI Y BUKOHAHHI JIOCITi THAIIEKUX
3aB/IaHb.
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OCHOBHHWM MATEPIAJI

PiBHi aBToHOMHOCTI IIII B HaykoBUX q0CTiTKEeH-
HsiX. ABroHoMHicTh IIII B KOHTEKCTI HAyKOBHX JOCIIi-
JUKCHBb PO3MIISAIAIOTh 5K 3[aTHICTh CUCTEMH CaMOCTIHHO
YXBaJIIOBATH PillIeHHs, POPMYITIOBATH I11JTi TA BUKOHYBaTH
nii 6e3 OesnocepeHbOro BrpyvanHs Jironunu [1, 4]. Ha
BiIMiHY Bix 06araThoxX IHIIMX Traiy3ei, Je aBTOHOMHICTh
3BOAMTHCS O aBTOMATH3aLil pyTHHHHUX NPOLECIB, y Hay-
KOBHUX JOCIIDKEHHIX BOHA OXOIUIIOE CKJIaIHI KOTHITUBHI
3aBIaHHA, TaKi K TeHEPaIilo TinoTe3, KPpUTUIHE OCMHUC-
JIEHHS pe3yabTaTiB, Bepudikamito 3HaHb [5, 6]. AHami3
icHyrounx kimacudikamii aBTOHOMHOCTI, 30KpeMa, SAE
IUIA TpaHcmopTHOI Tamysi [3], AMA — minsd MeaunmuHu
[1-2] memoHCTpYyE (HOKYC Ha CTyTICHI JIFOICHKOTO KOHTP-
omro. [IpoTe HaykoBa MisSUTBHICTH IOTPEOYE POIMIUPEHUX
KpHUTEPIiiB, SIKi BPaxOBYIOTh 3aTHICTH IO apryMeHTallii,
MIPO30PICTh TPOIIeCy MPUHHSATTS PillleHb, OIIHKH JOCTO-
BIpHOCTI Ta BiATBOpIOBaHOCTI pe3ynsraris [7, 10]. Bin-
CYTHICTB aJanTOBaHOT MOJIEJi aBTOHOMHOCTI /ISl HayKo-
BOTO KOHTEKCTY CTBOPIOE METOJOJIOTTYHY TIPOTATHHY, IO
ycKIaaHIoe BipoBapkeHHs L y gocmiTHAIBKY pakTH-
Ky. ¥ 3B’S13Ky 3 IIUM BHHMKAE 11OTpeda y CTBOPEHHI TakK-
COHOMIi, sika BimoOpakaTuMe CIeru(iKy BUKOPHCTAHHSI
LI y HaykoBUX JOCHTIIKCHHSX, BiI JOMOMDKHUX IHCTPY-
MEHTIB JI0 TIOBHOIIIHHUX aBTOHOMHMX arcHTIB, 3JaTHUX
TUSITH B POJTi HAYKOBIIS.

Ha ocHOBI aHaizy MOTOYHUX JOCIIIKEHB 1 IPAKTHUK
Bukopucranus 111l B HaykoBOMy cepemoBHII 3arpono-
HOBAHO II’SITHPIBHEBY TAaKCOHOMIIO aBTOHOMHOCTI CHC-
tem LI, sika BpaxoBye piBeHb KOTHITMBHOI CKJIa/JHOC-
Ti, XapakTep KOHTPOJIO Ta PO3IMOAIT BiJIIOBIIAIBHOCTI
(tabm. 1).

3arnporoHoBaHa MOJIEIb IPYHTY€EThCSI Ha IMIPUHIIMIIAX
KOTHITHBHOI Iporpecii Ta nmocTynoBoi rnepeiadi BiNOBi-
JabHOCTI, 110 y3TO/KYETHCS 3 KOHIEMIIEIO «I0BIPEHOT
aBTOHOMIT» (trusted autonomy) [16, 17]. Bona ¢ikcye
CBOJIIOIIIO BiJ{ JOMTOMIXXHOTO IHCTPYMEHTA JIO IOBHIC-
TIO aBTOHOMHOI'O areHTa, 3JaTHOr0 31HCHIOBATH J0CIIi-
JOKEHHSI 03 y4acTi JIFOINHHU.

Taomuus 1. Piai aBToHOMHOCTI 111 y HAyKOBHX JOCITIKEHHAX

Ha puc. 1 monano iepapXiuHy CTpyKTypy 3 I’ SITH pPiB-
HiB aBToHOMHOCTI [11] y HayKOBHX NOCITIPKEHHSIX.

HaBenena iepapxiuHa CTpPyKTypa Ma€ IOCTYIIOBY
esouowito Bij piBas 0 (ITacuBHMIT iIHCTPYMEHT) 710 piBHS
4 (ABroHomHa HaykoBa cucTema). KokeH piBeHb Xapak-
TEPU3YETHCS MIABUIIECHHSAM KOTHITUBHOI CKJIQJIHOCTI Ta
3MEHILIEHHSIM JIFOICKKOTO KOHTPOJIIO.

[Tepexin M piBHSIMH aBTOHOMHOCTI HE € JIHIHHHUM.
BiH 3anexuth Bix HU3KH (HaKTOpiB:

— KOTHITHBHOI CKJIAIHOCTI 3aBlaHb, HAIPUKIAJ:
BiJl 0OpOOKH TAOJUYHUX TAHHUX 0 KPUTHYHOI OI[IHKHU
rirores;

— CTYIEHsl CAaMOCTIMHOCTI B yXBaJICHHI pillleHb: Bil
NPSIMOTO BUKOHAHHSI KOMaHJI JI0 CTPAareridyHoro IuiaHy-
BaHHS;

— 3JATHOCTI JI0 ajianTaiii 32 yMOB HEBU3HA4YEHOCTI;

— po3moiny  BigmoBigambHOCTI 3a gii  Ta
BHCHOBKU;

— motpedu B 30BHIIIHBOMY KOHTpoi [12, 14, 15].

VYei i hakTopu MarOTh HE JIMIIE TEXHIUHE, a U MCH-
XOJIOTIYHE 3HA4YEHHsI, a/Ke BOHU BIUIMBAIOTH HA PiBEHb
JIOBIpH, SIKY JJOCJIIJTHUK FOTOBHH aeneryBaru cuctemi L1

IIpodisi noipu xo LI B HaykoBUX J0cC/TiTKEHHSIX.
®dopmyBanHs aoBipu a0 cuctem LI B gocminHUIIBKOMY
KOHTEKCTI € CKJIaJHIM, OaratodakTopHuM mpoiecom. Ha
BIZIMIHY BiJ| IPUKJIJHUX Cep, e TOCTaTHHO TEXHIYHOT
HAAIHHOCTI 200 C(PEKTUBHOCTI, Y HAYKOBUX JOCIIIKCH-
HSIX BHpIIIAJIbHE 3HAYEHHS MAlOTh MPO30PICTh IiH, Bil-
TBOPIOBAHICTh PE3YJIbTATIB Ta BIAMOBIAHICTH HAYKOBIiH
noriui. JJosipa no HII dhopmyeTbcs Ha mepeTHHI KOTHi-
THBHUX, €MOLIHHUX, COLIAJILHUX Ta €TUYHUX YUHHHUKIB
[18, 19].

Ha ocHOBI aHai3y JOCIIKEHb Y raly3sX CHX0JI0-
ril JIOBipU, KOTHITUBHOI €PrOHOMIKH Ta B3a€MO/IIT JIFOIH-
HU 3 aBTOHOMHUMU cuctemami [7, 16, 23—-26] Buokpem-
JIFOIOTh TPH KITFOUOBI KOMITOHEHTH JIOBIpH:

— KOTHITMBHA JIOBipa — pallioHajbHA OIliHKA TeX-
HIYHOT KOMIICTEHTHOCTI CHCTEMH, SIKa IPYHTY€EThCS Ha
MOKa3HUKaX TOYHOCTI, CTAOUILHOCTI Ta BIITBOPIOBAHOCTI
pesyabraris [23];

PiBenn HazBa OCHOBHI XapaKTepUCTHKH Hpukaagu cucrem PiBens BinnoBizaabHocTi
0 [MacuBHMI iIHCTpYMEHT Buxonye sBHO 3anani komanan, | Excel, SPSS, R [ToBHa BiIIOBITAIBHICT
(Passive Tool) HE MPOSIBIISIE IHIIATHBH (6a3oBwit), Zotero JTOCTTITHIKA
. . BusiBisie 3ak0HOMIpHOCTI OCIIITHUK (POPMYITIOE
1 AKTUBHHI aHATITHK o isve mapa ep ; ae AutoML, Imagel i a a(bi pey U
. OTAM napaMmeTpH, Hal . | 3aBmanHs Ta iHTEpHpET
(Active Analyst) ye nap pY, 3 Al-momymsimu, ATLAS..ti prpety
pekoMeHarlii pe3yibTaTu
) I'eneparop rimore3 T'enepye HOBI i1€1 Ha OCHOBI GPT-4, Claude, IBM JIoCTiTHUK OLIHIOE BaJTiHICTh
(Hypothesis Generator) | 3HaHB i KOHTEKCTY Watson 3aIpONIOHOBAHMX 17eH
ABTOHOMHHI n . C
JIaHy€E, JIANTYE | BUKOHYE HCTeMa BUKOHYE
CKCIICPUMEHTATOP e TY€ 1 BHKORY Emerald Cloud Lab, Al e
3 CKCIIEPUMEHTH 3 MiHIMAITbHUM . CKCIIEPUMEHTH, JIOCITiTHUK
(Autonomous for Chemistry o o
. HATJISIOM 3MIHCHIOE BaJIi IO
Experimenter)
ABTOHOMHA HayKOBa . . N . . . .
Buxonye noBHuit nocmiguuipkuii | [IpotoTunu areHTis OcCHOBHa Bi/INIOBIIANBHICTh
4 cucrema (Autonomous . L . .
.. IIUKJI, BKITIOUHO 3 camopeduiekciero | Tumy «Al Scientist» Ha CHCTEeMI, JIIOIMHA BaJliAye
Scientific System)
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Puc. 1. Iepapxiuna ctpykrypa piBHiB aBroHoMHOCTI 1] y HAyKOBHX HOCITIKEHHSIX

— adexTHBHA JIOBIpa — EMOIi{HE CTaBJICHHS JIO0 CHUC-
TemH, o GopMyeThes yepes inTepdeiic, 10 CThIIs KOMy-
nikauii 111, a Takok CXMJIBHICTH KOPHCTYyBa4a JI0 MpH-
WHATTS HOBUX TEXHOJIOTI# [7, 15];

— TOBEIHKOBA JIOBIpa — FOTOBHICTb JIiSITH BIIMOBI -
HO JI0 pillleHb ab0 PEeKOMEHMALlIl CUCTEMH Yy peallbHUX
JOCHITHAIBKUX CUTYyaIlisiX [24].

Koxnomy piBHto aBroHomuocTi 11, Bijg macuBHOrO
IHCTpyMEHTa JI0 aBTOHOMHOI HAayKOBOI CHCTEMH, Bil-
noBifae crenudiyHuii npodine NOBIpH, SIKMK BU3HAYAE
XapakTep B3aEMOJIIT MiX JIOCIITHUKOM 1 CHCTEMOIO, PO3-
MO/ BiJINOBIAILHOCT] H KOHTPOJIIO, BAMOTH [0 TOSIC-
HIOBAHOCTI DIillIeHb Ta €MOIiHHE CHPUUHSATTS CHCTEMH
(TIOMIYHUK, TAPTHEP, KOHKYPEHT TOIIO).

Ha puc. 2 nokazaHo pajgapHy jiarpamy mnpodiniB
JoBipu Juisi m’sth piBHiB aBroHomHocTi I, Koxen
PIBEHb XapaKTEePU3YEThCs YHIKAIBHUM TOEAHAHHIM
KOTHITUBHOI, a)eKTUBHOI Ta MOBEIIHKOBOI JOBIpH, IO
¢bopmye crienudiuHnil «BiIOUTOK J0BipH». Bizyamnizaiis
JICMOHCTPYE, sIK 3MiHa PIBHS aBTOHOMHOCTI BILIMBA€E Ha
OaJaHC piI3HUX KOMIIOHEHTIB JOBIPH, Ta J03BOJISIE TOCII]I-
HUKaM BU3HAUUTH ONTHMAaJbHUH pPiBEHb aBTOHOMHOCTI
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BIZIMOBITHO J10 TXHIX OTPeO Ta TOTOBHOCTI JI0 CITiBOpalli
3 CHCTEMOIO.

Ha piBHi 0—1 noBipa Mae iHCTpYMEHTAIBHUN Xapak-
Tep, AOCHIJHUK HE OYIKy€ IHII[IaTHBH, CUCTEMa IIJIKOM
miIKOHTpoJIbHA. Ha piBHI 2 BUHUKAE OILIHOYHA JOBipa —
cucTeMa reHepye i1ei, siki JOCIiJHUK KPUTHYHO OIHIOE,
30epiraroun 3a cobor ocrarodyHe pimeHHs. Ha piBHIX
3—4 QopMyeTbCcsi CTPYKTYpOBaHa JIOBIpa, KOJU JIOCHI[I-
Huk crpuiimae Il sk aBTOHOMHOrO areHra, JeJeryro-
4K oMy mneBHi (QyHKIT, aje 30epiraroun cTpareriyHui
Harsi abo (QyHKII0 Bastialii.

Edexruna interpaniss Il y HaykoBy isuIbHICTH
BUMarae He JIMIIE TEXHIYHOI MepeBipku HOro (yHKIIH,
a ¥l peTesbHOI OIIHKHU JOBIPH JI0 CUCTEM 3 OOKY JTOCIi/I-
HUKIB. 3riHO 3 mociimkeHHsMu [15, 16, 26] meromu
Bautifanii nosipu o LI moxkHa kiacugikyBatu 3a Tpbo-
Ma HarpsMaMHu: KUTbKICHI, SIKICHI Ta 3MillIaHi.

1. Kinvxicni nioxoou 0a3yroThCsi Ha 00 €KTHBHHX
METpHKaX, SIKi JO03BOJISIOTH BHMIPIOBAaTH TPOIYKTHB-
HICTb 1 HAAIHHICTh CUCTEM:

— metrics-based validation — OLiHIOBaHHS TOYHOCTI,
noBHoTH, F1-score, ctabinbHOCTI pe3ysbTaris [27];
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Taommus 2. [Ipodini nosipu mo cuctem I 3amexHO Bij piBHS aBTOHOMHOCTI

I'eneparop rinores (KpUTHYHA OLIHKA)

. . KorniTuBna AdexTHBHA IloBeninkoBa . RN
PiBeHb ABTOHOMHOCTI . . . OcHoBHi KpuTepii Basigamii
noBipa noBipa naoBipa
0 Bucoxka (moBHwmi . Bucoka B meskax | TouHiCTh, cTa0IIBHICTS,
.. Hefitpansna . . . ..
ITacuBHUIT IHCTPYMEHT KOHTPOJIb) dyHKIIN BI/ICYTHICTB 300iB
1 C ITosutnBHA OOMexeHa, 13 [NosicHroBaHICTB, BepHdiKallis,
. . epemHs A .
AKTHBHHII aHATIITHK P 3a UX Bepudikarieo JTIOKYMEHTAIIisl PillleHb
2 Husbka-cepents . HoBwusHa, j10riuHicTh, eMITipHYHA
3MiHHA ObeperxHa

nepeBipka

3 Bucoxa B rexuiunomy | [To3utuBHa 3 | Bucoxa (koHTpOIns | BinTBOproBaHICTh, 1Al THBHICTS,
ABTOHOMHHI €KCIIEPUMEHTATOp | ACTIEKTI JOCBIZIOM BHCHOBKIB) TIOBHA TOKYMEHTAIIis
4 [Torpebye 30BHIITHBOT . Perutikanist TOBHOTO LIUKITY,
CxenTuyHa MinimanbHa
ABTOHOMHA HayKOBa CHCTEMa | €KCIIEPTH3U €THUYHA Ta HAYKOBA EKCIIEPTU3a
PiseHb 0
PigeHb 4 PieeHb 1
PigeHb 3 PigeHb 2

[—1 Korvitvena foeipa [_____| AdektvenHa gosipa || MosepiHkosa fgoeipa

Puc. 2. Jliarpama nipo¢iniB A0BipH I I’ ATH piBHIB aBTOHOMHOCTI [111

— CTaTUCTUYHE MOJICNIOBAHHS JIOBIpH — BHKOPHUC-
TaHHS 0afe€CIBCHKUX ITiIXOMIB OLIHKA WMOBIPHOCTI Ipa-
BHJIBHOCTI piteHs [28];

— TOpIBHSUIBHUH aHaJi3 — TECTYBAaHHS CHCTEM Ha
KOHTPOJBHHUX Ha0Opax i3 BiIOMUMU pe3yIbTaTaMH.

Taki metomu ocobmuBO edekTuBHI it piBHIB 0-2,
JIe TOJIOBHE — OI[IHUTH SKICTh PIIICHb i OOTPYHTOBaHICTh
BHCHOBKIB.

2. AxicHi nioxoOou opi€HTOBaHI Ha JOCBIJl KOPHCTYBa-
4a Ta COIiaJIbHI aCIIeKTH:

— eKCIIepTHE OIiHIOBaHHA — IePeBipKa TilmoTe3, 3re-
Heposanux 111I;

— (CHOMCHOIOTIYHUH aHai3 - BHBYCH-
Hi CyO €KTHBHOTO JIOCBiIy B3a€MOMIl 3 CHCTEMOIO
(iHTEpB 10, Keic-cTami);

— erHorpadiuHi CIIOCTEPEKECHHS — JOBIOTpPUBAJIC
crioctepexeHHs 3a inrerpauieto LI y pobode cepenosu-
e [29].

3a3HavyeHI METOOW € HaWOIIBII INOPSYHUMHU JUIS
piBHIB 2—4, ¢ aBTOHOMHICTh CHCTEM 3pPOCTa€, a OTKE,

I ABHIY€THCS TOTPeda B €TUYHIHN, COIiaNibHIl Ta iHTEep-
npeTaniifHii OIiHII pileHsb, sKi npuiimae 1.

3. 3miwani nioxoOu MOETHYIOTH KUTBKICHI Ta SIKICHI
METO/IH, TO3BOJISIFOTH KOMILICKCHO OI[IHUTH IOBIPY:

— TPUAHTYJISIIA TAaHUX — KOMOIHAIIS METPHK 3 eKC-
MIEPTHOO OLIIHKOIO;

— JIOHTITIONHI JOCHIOKEHHS — BUBYEHHS 3MIH JOBI-
pH 3 4acom;

— aJanTHBHE TECTYBaHHS — TECTOBI CIEHapii, sKi
3MIHIOIOTHCS 3aJIEYKHO BiJ] PIBHSI aBTOHOMHOCTI.

Taki migxomwm peKOMEHAOBaHI I piBHIB 3—4, me
JTOBipa Ma€ TMHAMIYHHH 1 OaraTorpaHHUN XapaKTep.

KaniOpyBaHHS 1OBipH — II€ TNPOLEC Y3TOPKEHHS
Cy0’€KTHBHOTO PiBHS JIOBIPH JIOCITITHAKA 3 00’ €EKTHBHUMHU
MOXIIUBOCTSIMH CHUCTEMH. HEBIAMOBIAHICTH MiXK HUMH
MIPU3BOIUTH JIO 3aBHIIEHOI OBipU (over-trust) abo 3aHu-
skeHol noBipu (under-trust), mo Mo)ke MaTH KPUTHYHI
HACIIIIKH IS HayKOBOi JOCTOBIpHOCTI [16, 25].

3acobmu KamiOpyBaHHsS BIAIOBINAIOTH 3a: IPO30-
picTh 0OMEXeHb 1 JpKepes HEeBH3HAYECHOCTI; MOCTYIOBE
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HapoIlyBaHHS ABTOHOMHOCTI; HaJ@aHHS 3BOPOTHOTO
3B’SI3KY IIOJO il CHCTeMH; amanrailito moBeminku L1
JI0 JOCBIly KOPHCTyBaya.

Jogipa no 111 € nuHAMIYHUM, KOHTEKCTHO-3aJIC)KHUM
SIBUIICM, SIKE OPMYETHCS HA OCHOBI JIOCBIY, CEPEIOBH-
113, 0COOMCTUX PUC JOCITITHUKA Ta BIACTHBOCTCH CHC-
temu [7, 20]. Tomy aganTHBHI CHCTEMH MTOBHHHI Bpaxo-
BYBaTH iHAMBIAyalbHI MOJIENI JIOBIpH Ta 3a0e3nedyBarH
MOXKJIMBICTB 11 IMHAMIYHOTO KaniOpyBaHHSI.

OBT'OBOPEHHSA OTPUMAHUX
PE3VYJIBTATIB

3amponoHoBaHA TAKCOHOMIsI PiIBHIB aBTOHOMHOCTI Ta
podTiB AOBIpH Ma€e MPaKTUYHE 3HAYCHHS JUIA Pi3HUX
ACITICKTIB HAayKOBOI HisTBHOCTI. BOHa MOXe cCiryryBaTh
OCHOBOIO JUTSI PO3POOKH €TUYHUX CTaHIAPTIB 3aCTOCY-
BanHs [ B mocmikeHHIX; CTBOPEHHS METOIVK BaJliia-
1Iii; HABYaHHS JTOCIITHUKIB pOOOTi 3 aBTOHOMHUMH CHC-
TeMaMH; BU3HAYEHHS MEK BIIIOBIAaILHOCTI MIX JIFOIH-
Hoto Ta I Ha pi3HUX eTarmax JOCIiHKCHHSI.

JlocmiqHuKaM pPEeKOMEHAYEThCSl OLIHIOBATH DPiBEHb
ABTOHOMHOCTI CHUCTEM Iepe]] IX BUKOPUCTAHHSM; ajarl-
TyBaTH METOIU OLIHKH JOBIpH BIIIOBITHO 1O PiBHS
ABTOHOMHOCTI; BpaxXOBYBaTW JHHAMIYHHU XapakTep
JIOBIpH i 4ac JOBroTpHBaiIol poOOTH; 3a0be3reuyBaTi
mpo3opictk pimensb I Ha Beix eranmax J0CTiTHUAIBKOTO
MIPOIIECY.

BUCHOBKHA

[IpoBenene HoCTiKEHHS BUPINIYE aKTyaJIbHY METO-
JOJIOTIYHY TpoOJeMy CHCcTeMaTh3allii piBHIB aBTOHOM-
HOCTI IITyYHOTO 1HTEIEKTY B KOHTEKCTI HAYKOBHX JTOCITi-
JDKEHB. 3ampoIIOHOBaHA 11’ ATUPIBHEBA TAKCOHOMISI CTBO-
pIO€ KOHIIENTYalbHY OCHOBY UIA KiIacHQikaIlii cucrem
I Bix mMacMBHUX iHCTPYMEHTIB 10 TTOBHICTIO aBTOHOM-
HUX HAYKOBHX arc¢HTIB, BPaXOBYIOUN CHEIH(DiKy TOCTiI-
HUIIBKOI TiSUTBHOCTI, KOTHITHBHY CKJIQIHICTh 3aBIaHb Ta
eTHYHI BUMOTH JIO TIPO30POCTi.

Po3pobieni mpodini 10BipH iHTETPYIOTH KOTHITHUBHI,
apeKTHBHI Ta MOBEIIHKOBI KOMIOHEHTH, IO JO3BOJISE
(hopmyBaTH ageKBaTHI OYiKyBaHHS IIOIO MOYKIMBOCTEH

3BIPHUK HAYKOBUX MPALb HYK ISSN 2311-3405

i oomexeHb cuctem 111 Ha KO)KHOMY piBHI @BTOHOMHOC-
ti. Cucremaru3ailisi METOAMK Bajimarii IoBipu 3a0e3-
neyye KOMIUICKCHHMM MIiAXiZ O OI[IHKH MPUAATHOCTI
CHCTEM JUIS BUKOPHCTAHHS B HAYKOBHX JOCIIIKCHHSIX,
cnpusitoun (HOpMyBaHHIO KaniOpoBaHOl moBipu. Pesyib-
TaTH JOCHIHKCHHS CTBOPIOIOTH METOMOJIOTIYHY OCHOBY
Juist Oe3MevHOoi iHTerpamii CUCTEM IITYYHOIO IHTEJIEKTY
y HayKOBY MPAKTHUKY, 3a0e3Ieuyroun KajliOpoBaHy JOBi-
PY, SKa BIANOBIa€ pealbHUM MOXIIMBOCTSIM CUCTEMH Ta
MIHIMI3y€ PU3UKH HEAJCKBATHOTO JICJICTyBAHHS Bi/IIIOBI-
JIAJIbHOCTI.

TeopernuHe 3HaYEHHSI JIOCIIHKEHHS TTOJISITAE Y CTBO-
PCHHI MDKAMCIUILTIHAPHOT MOJICII, SIKA ITOE€THYE KOHIICTI-
il 3 rajgy3eil IWTYy4yHOro 1HTENeKTy, NCUXOJIOTii JOBipH,
KOTHITHBHOI eproHomiku Ta ¢inocodii Hayku. [Ipakruy-
HE 3HA4YEHHS MoJjsirae y (GOopMyBaHHI €THYHUX CTaHIap-
TiB 3aCTOCYBaHHS IITYYHOTO 1HTEJICKTY, pO3pOOIll METO-
MK Bayriganii Ta BU3HAYEHHI MEXK BIAMOBIAAIBLHOCTI MIXK
monuHoo Ta Il Ha pi3HUX eTamax MOCHIHKEHHS, 110
Oe3rnocepeIHbO Cripusie Oe3MeyHii IHTerpaii TaKuxX Chc-
TEM y HayKOBY IPaKTHUKY.

OOMexeHHs JIOCIIKCHHS OB s13aHi 3 Horo Teope-
TUYHUM XapaKTepoM Ta MOTpeOOor0 B eMIipUYHIN Bai-
Janii 3armporoHOBaHOi MOZIENI Ha PI3HUX JUCLUILITIHAX.
KyabrypHi Ta iHCTHUTYLiHHI 0coOnuBOCTI (hOopMyBaHHS
JIOBIpH TaKOX MOTPEOYIOTh JOJaTKOBOTO BUBUECHHSI.

[epcriekTHBH MOAAIBUIMX JTOCIIHKEHb MOXYTh CTO-
CyBaTUCS: eMIIIpUYHOI Bajizamii TakcoHomil Ha mpen-
CTaBHUIIKUX BUOIPKAX IOCIIIHUKIB PI3HUX AUCIUILIIH;
PO3pOOKH aBTOMATH30BaHUX IHCTPYMEHTIB J1arHOCTUKH
piBHs aBToHOMHOCTI cuctem LI, gociimKkeHHs TuHAMI-
KU JIOBIpU B JIOBFOCTPOKOBHUX MPOEKTaX 3 BHUKOPHUCTaH-
HSIM aBTOHOMHHX CHCTEM; BUBYCHHSI KYJIBTYPHHX Ta JIHC-
LUIUTIHAPHUX OCOOJIMBOCTEH CIPUHHSITTSI aBTOHOMHOCTI
III; cTBOpeHHs aganTHBHUX iHTEpdeiciB s Kaniopy-
BaHHs JIOBIPH B PEXKHMMI PEaIbHOTO 4acy; JOCIIKEHHS
BIUIMBY aBTOHOMHHX CHCTEM Ha PO3BUTOK HayKOBOI'O
MUCJICHHSI Ta OCBITHI NPAKTHKH; Po3poOKy HOpMaTHB-
HO-IIPaBOBHMX PaMOK BiJIIIOBIAJIbHOCTI 3 PIIIICHHS aBTO-
HOMHHX HayKOBUX CHCTEM.

REFERENCES
Soder, L., Smakman, Ju., Dunlop, C., & Sussman, O. (2024). An Autonomy-Based Classification: AI Agents, Liability
and learnings from the UK Automated Vehicles Act. INTERFACE Project 2nd Workshop on Regulatable ML at NeurIPS.
Retrieved from https://www.interface-eu.org/publications/ai-agent-classification.
Blab, M., Gimpel, H., & Karnebogen, P. (2024). A Taxonomy and Archetypes of Al-Based Health Care Services: Qualitative
Study. Journal of Medical Internet Research, 26. https://doi.org/10.2196/53986
Taxonomy and Definitions for Terms Related to Driving Automation Systems for On-Road Motor Vehicles. Standards
J3016_202104. Retrieved from https://www.sae.org/standards/content/j3016_ 202104/
Akbar, S., Coiera. E., & Magrabi, F. (2024). Trustworthy artificial intelligence: A decision-making taxonomy of potential
challenges. Software: Practice and Experience, 54(9), 1621-1650. https://doi.org/10.1002/spe.3216
Hauptman, A. 1., Schelble, B. G., Duan, W., et al. (2024). Understanding the influence of Al autonomy on Al explainability
levels in human-Al teams using a mixed methods approach. Cognition Technology Work, 26, 435-455. https://doi.org/
10.1007/s10111-024-00765-7
Nam, C., Walker, P., Li, H., Lewis, M., & Sycara, K. (2020). Models of Trust in Human Control of Swarms with Varied Levels of
Autonomy. [EEE Transactions on Human-Machine Systems, 50(3), 194-204. https://doi.org/10.1109/THMS.2019.2896845

178



(24]
[25]

[26]

KOMITHOTEPHI HAYKW TA IHOOPMALIAHI TEXHONOrIT [[EEFEREEN

Wu, M., Wang, N., & Yuen, K. (2023). Can autonomy level and anthropomorphic characteristics affect public acceptance
and trust towards shared autonomous vehicles? Technological Forecasting and Social Change, 189. https://doi.org/10.1016/
j-techfore.2023.122384

Trofymenko, O. G., Loboda, Yu. G., Hura, V. L., Dyka, A. 1., & Strilets, M. 1. (2024). Instrumenty shtuchnoho intelektu
dlia systemnoho analizu [Artificial intelligence tools for system analysis]. Visnyk Khersonskoho natsionalnoho
tekhnichnoho universytetu — Visnyk of Kherson National Technical University, 4(91), 349-357. https://doi.org/10.35546/
kntu2078-4481.2024.4.46 [in Ukrainian].

Trofymenko, O. G., Loboda, Yu. G., Dyka, A. 1., Milchenko, O. O., & Strilets, M. 1. (2024). Shtuchnyi intelekt u systemnomu
analizi [Artificial intelligence in system analysis]. Tavriiskyi naukovyi visnyk. Seriia: Tekhnichni nauky — Taurida Scientific
Herald. Series: Technical Sciences, 5, 85-97. https://doi.org/10.32782/tnv-tech.2024.5.9 [in Ukrainian].

Bostrom, A., Hwang, J., et al. (2024). Trust and trustworthy artificial intelligence: A research agenda for Al in the
environmental sciences. Risk Analysis, 44(6), 1498-1513. https://doi.org/10.1111/risa.14245

Afroogh, S., Akbari, A., Malone, E., et al. (2024). Trust in Al: progress, challenges, and future directions. Humanities and
Social Sciences Communications, 11. https://doi.org/10.1057/s41599-024-04044-8

Lahusen, C., Maggetti, M., & Slavkovik, M. (2024). Trust, trustworthiness, and Al governance. Scientific Reports, 14.
https://doi.org/10.1038/s41598-024-71761-0

Kowald, D., Scher, S., et al. (2024). Establishing and evaluating trustworthy Al: overview and research challenges. Frontiers
in Big Data. Sec. Machine Learning and Artificial Intelligence, 7. https://doi.org/10.3389/fdata.2024.1467222

Sadat, N. & Shuttari, M. (2024). Artificial Intelligence for Global Health: Difficulties and Challenges: A Narrative Review.
Open Journal of Epidemiology, 14, 122—130. https://doi.org/10.4236/0jepi.2024.141009

Hu, Q., Lu, Y., Pan, Z., Gong, Y., Yang, Z. (2021). Can Al artifacts influence human cognition? The effects of artificial
autonomy in intelligent personal assistants. International Journal of Information Management, 56, 102250. https://doi.org/
10.1016/j.1jinfomgt.2020.102250

Abbass, H., Leu, G., & Merrick, K. (2016). A Review of Theoretical and Practical Challenges of Trusted Autonomy in Big
Data. IEEE Access, 4, 2808-2830. https://doi.org/10.1109/access.2016.2571058

Thiebes, S., Lins, S., & Sunyaev, A. (2020). Trustworthy artificial intelligence. Electronic Markets,31,447—464. https://doi.org/
10.1007/s12525-020-00441-4.

Riedl, R. (2022). Is trust in artificial intelligence systems related to user personality? Review of empirical evidence and future
research directions. Electronic Markets, 32, 2021-2051. https://doi.org/10.1007/s12525-022-00594-4

Shareef, M., Ahmed, J., Giannakis, M., Dwivedi, Y., Kumar, V., Butt, [., & Kumar, U. (2023). Machine autonomy for
rehabilitation of elderly people: A trade-off between machine intelligence and consumer trust. Journal of Business Research.
164. https://doi.org/10.1016/j.jbusres.2023.113961

Mcneese, N., Demir, M., Chiou, E., & Cooke, N. (2021). Trust and Team Performance in Human-Autonomy Teaming.
International Journal of Electronic Commerce, 25, 51-72. https://doi.org/10.1080/10864415.2021.1846854

Li, Y., Wu, B.,Huang, Y., & Luan, S. (2024). Developing trustworthy artificial intelligence: insights from research on interpersonal,
human-automation, and human-Al trust. Frontiers in Psychology, 15. https://doi.org/10.3389/fpsyg.2024.1382693

Darius-Aurel, F., Jacobsen, L., Sendergaard, H., & Otterbring, T. (2023). In companies we trust: consumer adoption of
artificial intelligence services and the role of trust in companies and Al autonomy. Information Technology & People, 36(8),
155-173. https://doi.org/10.1108/ITP-09-2022-0721

Simas, G. & Ulbricht, V. (2024). Human-AlI Interaction: An Analysis of Anthropomorphization and User Engagement in
Conversational Agents with a Focus on ChatGPT. Intelligent Human Systems Integration (IHSI 2024), 119. http://doi.org/
10.54941/ahfe1004510

Kapoor, A. & Verma, V. (2024). Emotion Al: Understanding emotions through artificial intelligence. International Journal
of Engineering Science and Humanities, 1(1), 223-232. http://doi.org/10.62904/0vcbvb24

Lukyanenko, R., Maass, W., & Storey, V. (2022). Trust in artificial intelligence: From a Foundational Trust Framework to
emerging research opportunities. Electronic Markets, 32, 1993-2020. http://doi.org/10.1007/s12525-022-00605-4
Janhunen, E., Toivikko, T., Blomqvist, K., & Siemon, D. (2024). Trust in Digital Human-AI Team Collaboration: A Systematic
Review. Americas’ Conference on Information Systems 2024 Proceedings, 3. Retrieved from https://aisel.aisnet.org/
amcis2024/cnow/cnow/3

David, M. W. (2020). Powers Evaluation: from precision, recall and F-measure to ROC, informedness, markedness, and
correlation. International Journal of Machine Learning Technology. https://arxiv.org/abs/2010.16061

Ding, S., Pan, X., Hu, L., & Liu, L. (2025). A new model for calculating human trust behavior during human-AlI collaboration
in multiple decision-making tasks: A Bayesian approach. Computers & Industrial Engineering, 200. https://doi.org/10.1016/
j.c1e.2025.110872

Vereschak, O., Bailly, G., & Caramiaux, B. (2021). How to Evaluate Trust in Al-Assisted Decision Making? A Survey of
Empirical Methodologies. <i>Proceedings ofthe ACM on Human-Computer Interaction<\i>,1(5), CSCW2, 1-39. https://doi.org/
10.1145/3476068

179



LEEFELEEEE  36IPHUMK HAYKOBUMX MPALIb HYK ISSN 2311-3405

[16]
[17]
(18]

[19]

(24]

(23]

CIIMCOK BUKOPUCTAHOI JITEPATYPU

Soder, L., Smakman, Ju, Dunlop, C., & Sussman, O. (2024). An Autonomy-Based Classification: Al Agents, Liability
and learnings from the UK Automated Vehicles Act. INTERFACE Project 2nd Workshop on Regulatable ML at NeurIPS.
URL: https://www.interface-eu.org/publications/ai-agent-classification

Blab, M., Gimpel, H., Karnebogen, P. (2024). A Taxonomy and Archetypes of Al-Based Health Care Services: Qualitative
Study. Journal of Medical Internet Research, 26. https://doi.org/10.2196/53986

Taxonomy and Definitions for Terms Related to Driving Automation Systems for On-Road Motor Vehicles. Standards
J3016 202104. URL: https://www.sae.org/standards/content/j3016 202104/

Akbar, S., Coiera. E., & Magrabi, F. (2024). Trustworthy artificial intelligence: A decision-making taxonomy of potential
challenges. Software: Practice and Experience, 54(9), 1621-1650. https://doi.org/10.1002/spe.3216

Hauptman, A. 1., Schelble, B. G., Duan, W, et al. (2024). Understanding the influence of Al autonomy on Al explainability
levels in human-Al teams using a mixed methods approach. Cognition Technology Work, 26, 435—455. https://doi.org/
10.1007/s10111-024-00765-7

Nam, C., Walker, P., Li, H., Lewis, M., & Sycara, K. (2020). Models of Trust in Human Control of Swarms with Varied Levels of
Autonomy. /EEE Transactions on Human-Machine Systems, 50(3), 194-204. https://doi.org/10.1109/THMS.2019.2896845

Wu, M., Wang, N., & Yuen, K. (2023). Can autonomy level and anthropomorphic characteristics affect public acceptance
and trust towards shared autonomous vehicles? Technological Forecasting and Social Change, 189. https://doi.org/10.1016/
j-techfore.2023.122384

Trofymenko, O. G., Loboda, Yu. G., Hura, V. 1., Dyka, A. ., & Strilets, M. L. Artificial intelligence tools for system analysis. Visnyk
of Kherson National Technical University. 2024, 4(91), 349-357. DOI: https://doi.org/10.35546/kntu2078-4481.2024.4.46

Trofymenko, O. G., Loboda, Yu. G., Dyka, A. 1., Milchenko, O. O., & Strilets, M. 1. (2024). Artificial intelligence in system
analysis. Taurida Scientific Herald. Series: Technical Sciences, 5, 85-97. https://doi.org/10.32782/tnv-tech.2024.5.9

Bostrom, A., Hwang, J., et al. (2024). Trust and trustworthy artificial intelligence: A research agenda for Al in the
environmental sciences. Risk Analysis, 44(6), 1498—1513. https://doi.org/10.1111/risa.14245

Afroogh, S., Akbari, A., Malone, E., et al. (2024). Trust in Al: progress, challenges, and future directions. Humanities and
Social Sciences Communications, 11. https://doi.org/10.1057/s41599-024-04044-8

Lahusen, C., Maggetti, M., & Slavkovik, M. (2024). Trust, trustworthiness and Al governance. Scientific Reports, 14.
https://doi.org/10.1038/s41598-024-71761-0

Kowald, D., Scher, S., et al. (2024). Establishing and evaluating trustworthy Al: overview and research challenges. Frontiers
in Big Data. Sec. Machine Learning and Artificial Intelligence, 7. https://doi.org/10.3389/fdata.2024.1467222

Sadat, N. & Shuttari, M. (2024). Artificial Intelligence for Global Health: Difficulties and Challenges: A Narrative Review.
Open Journal of Epidemiology, 14, 122—130. https://doi.org/10.4236/0jepi.2024.141009

Hu, Q., Lu, Y., Pan, Z., Gong, Y., Yang, Z. (2021). Can Al artifacts influence human cognition? The effects of artificial
autonomy in intelligent personal assistants. International Journal of Information Management, 56, 102250. https://doi.org/
10.1016/j.ijinfomgt.2020.102250

Abbass, H., Leu, G., & Merrick, K. (2016). A Review of Theoretical and Practical Challenges of Trusted Autonomy in Big
Data. IEEE Access, 4, 2808-2830. https://doi.org/10.1109/access.2016.2571058

Thiebes, S., Lins, S., & Sunyaev, A. (2020). Trustworthy artificial intelligence. Electronic Markets,31,447-464. https://doi.org/
10.1007/s12525-020-00441-4

Riedl, R. (2022). Is trust in artificial intelligence systems related to user personality? Review of empirical evidence and future
research directions. Electronic Markets, 32, 2021-2051. https://doi.org/10.1007/s12525-022-00594-4

Shareef, M., Ahmed, J., Giannakis, M., Dwivedi, Y., Kumar, V., Butt, 1., & Kumar, U. (2023). Machine autonomy for
rehabilitation of elderly people: A trade-off between machine intelligence and consumer trust. Journal of Business Research.
164. https://doi.org/10.1016/j.jbusres.2023.113961

Mcneese, N., Demir, M., Chiou, E., & Cooke, N. (2021). Trust and Team Performance in Human-Autonomy Teaming.
International Journal of Electronic Commerce, 25, 51-72. https://doi.org/10.1080/10864415.2021.1846854

Li, Y., Wu, B., Huang, Y., & Luan, S. (2024). Developing trustworthy artificial intelligence: insights from research on interpersonal,
human-automation, and human-Al trust. Frontiers in Psychology, 15. https://doi.org/10.3389/fpsyg.2024.1382693

Darius-Aurel, F., Jacobsen, L., Sendergaard, H., & Otterbring, T. (2023). In companies we trust: consumer adoption of
artificial intelligence services and the role of trust in companies and Al autonomy. Information Technology & People, 36(8),
155-173. https://doi.org/10.1108/ITP-09-2022-0721

Simas, G. & Ulbricht, V. (2024). Human-Al Interaction: An Analysis of Anthropomorphization and User Engagement in
Conversational Agents with a Focus on ChatGPT. Intelligent Human Systems Integration (IHSI 2024), 119. http://doi.org/
10.54941/ahfe1004510

Kapoor, A. & Verma, V. (2024). Emotion Al: Understanding emotions through artificial intelligence. International Journal
of Engineering Science and Humanities, 1(1), 223-232. http://doi.org/10.62904/0vcbvb24

Lukyanenko, R., Maass, W., & Storey, V. (2022). Trust in artificial intelligence: From a Foundational Trust Framework to
emerging research opportunities. Electronic Markets, 32, 1993-2020. http://doi.org/10.1007/s12525-022-00605-4

180



(27]

(28]

[29]

KOMITHOTEPHI HAYKW TA IHOOPMALIAHI TEXHONOrIT [[EEFEREEN

Janhunen, E., Toivikko, T., Blomqvist, K., & Siemon, D. (2024). Trust in Digital Human-AI Team Collaboration: A Systematic
Review. Americas’ Conference on Information Systems 2024 Proceedings, 3. URL: https://aisel.aisnet.org/amcis2024/cnow/
cnow/3

David, M. W. (2020). Powers Evaluation: from precision, recall and F-measure to ROC, informedness, markedness and
correlation. International Journal of Machine Learning Technology. URL: https://arxiv.org/abs/2010.16061

Ding, S., Pan, X., Hu, L., & Liu, L. (2025). A new model for calculating human trust behavior during human-AlI collaboration
in multiple decision-making tasks: A Bayesian approach. Computers & Industrial Engineering, 200, https://doi.org/10.1016/
j.cie.2025.110872

Vereschak, O., Bailly, G., & Caramiaux, B. (2021). How to Evaluate Trust in Al-Assisted Decision Making? A Survey of Empirical
Methodologies. Proceedings of the ACM on Human-Computer Interaction, 1(5), CSCW2, 1-39. https://doi.org/10.1145/3476068

© Jlobona 10. I, Tpodumenko O. I, Jlorinosa H. I., 3axepeiiko O. B.
Jlara HagXOIKEHHS CTaTTi 70 penakmii: 28.07.2025

[ara 3aTBepmKeHHs cTarTi 10 ApyKy: 13.08.2025

Omnyo6mnikoBano: 24.11.2025

Crarts nmommproeTses Ha ymoBax Jinensii CC BY 4.0

181



