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MporHo3dyBaHHsA pU3KMKy PO3BITKY PO3naaiB ayTUcTuYHOro cnektpa (PAC) y aiter 3 eninentnyHuMmn eHuedanonariamu EE € Baxnunsum 3asaaH-
HAM, LLLO [la€ 3MOry BU3HAYMTI HaBiNbLL 3HAYYLLL (PaKTOPK pU3KKY Ta PO3POOUTY LLUAAXM iXHBOT MOAMDIKaLLi.

MeTa — po3p0oOUTV MOAENE NPOrHO3YBaHHA PU3KKY PO3BUTKY PAC y AiTen paHHbLOro Biky 3 EE.

Martepianu Ta metogun. O6cTexeHo 75 aitelt Bikom 0—3 pokm 3 NOYATKOM eniNenTUyHMX HanaaiB Ha NepLoMy POL XXUTTS Ta KNiHIYHAMM
nposBamu EE. BrngHayeHo Hambinbl iHbOopMaTVBHI KNiHIYHI, HEMPODIZIONOri4HI Ta HEMPOBI3yani3aLiviHi MOKa3HVIKM MPOrHO3YBaHHA PUBKKY
KniHiYHKMX nposasiB PAC: Bik noyarky eninentnyHyx Hanaais, iHAeKC cnank-xBunboBOi akTBHOCTI Nnig, 4ac NREM-CHy, 4yacToTy Ta amnnityay
anbda-puTMy, 4acToTy Ta aMmniiTydy eninentndopmMHOT akTUBHOCTI, BpakLiiHy aHi30TPONID Ta cepedHin KoediuieHT andyaii B LeHTpi bpoka,
PpakLiiHy aHi30TPOoNio B LIeHTPpi BepHike Ta KoniHi MO3011MCTOrO Tina. 3acToCOBaHO METOL, MHOXMHHOI TIHIRHOI perpecii.

Pesynbratu. Po3p0o6neHo Moaenb MPOrHO3YBaHHS PU3KKY PO3BUTKY KIiHIYHMX nposasiB PAC y aiten 3 EE. BuaBneHo, O pU3MK PO3BUTKY
KniHiYHVX NposBiB PAC 3pocTae 3i 3HKEHHAM BiKy MOYATKY eNiNENTUYHNX HanaaiB, 3MEHLWEHHAM 4acTOTV Ta aMmmiiTyan anb@a-putMy 3a aa-
HUMK enekTpoeHuedanorpadii (EENN), 30inblweHHAaM iHAeKCy Cnank-xBnab0BOi €ninenTudOPMHOI aKTUBHOCTI, HaCTOTW Ta aMNAiTyam eninentum-
GOPMHOI akTMBHOCTI 3a AaHuMK EET, 36inblieHHsM nokasHuka dpakLjiiHoi aHisoTponii B nepeaHboMy BiAAii AyronodibHOro TpakTy Ta 3HM-
KEHHSAM CcepefiHboro koediuieHTa aAndysii B AingHuUi LeHTpy bpoka, dpakuinHoi ari3oTponii B LeHTPI BepHike Ta KosiHi MO30AMCTOro Tina (3a
OaHNMIN MarHiTHO-pPe30HaHCHOI TpakTorpadii).

BucHoBKU. PO3p06neHo perpeciiiy Moaenb NPOrHO3yBaHHA puaimky kiiHidHUx nposasiB PAC y aitert 3 EE 3 po3paxoBaHoio cepeaHboio
noxnokoio anpokcumadii 13,2% ta koediujieHTom aetepminauji — 0,74, aky peKOMeHA0BaHO ANA 3aCTOCYBAHHA Y KITiHIYHI NPaKTULL 3 METOIO
GOopMyBaHHA rpyn AiTen BUCOKOro puarky PAC. Taki Oitv BMMaraioTe NOAabLIOro AMHAMIYHOMO CMOCTEPEXEHHA Ta PAHHBLOIO BTPYYaHHS
daxiBugMM MyNsTUAMCUMMNIHAPHOT KOMaRM 419 CBOEYACHOIO BUABNEHHS Ta Kopekuji cimntomis PAC.

JocnigxXeHHa BMKOHAHO BIAMNOBIAHO 40 NPUHUMNIB FenbCiHCHKOT Aeknapali. [MpoToKon A0CNIOXEHHS yxBaneHO JTIOKanbHUM eTUYHM KOMITE-
TOM 3a3Ha4eHoi B poboTi ycTaHOBW. Ha NnpoBeaeHHA AOCNIAXEHb OTPUMAHO IHPOPMOBaHY 3rofy 6arbkis AiTel.

ABTOP 3asB/19€ NPO BIACYTHICTb KOHMIIKTY IHTEPECIB.

Knioyosi cnosa: fjt1, eninentiyHi eHuedanonarii, posnagm aytMcTM4HOro CnekTpy, NPOrHo3dyBaHHd, enekrpoeHuedanorpadida, MarHit-
HO-pEe30HaHCHa TpakTorpadis.
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Predicting the risk of developing autism spectrum disorders (ASD) in children with epileptic encephalopathies (EE) is an important task, which
makes it possible to identify the most significant risk factors and develop ways of their modification.

Purpose — to develop a model for predicting the risk of developing ASD in young children with EE.

Materials and methods. 75 children aged 0-3 years with the onset of epileptic seizures in the first year of life, clinical manifestations of EE
were examined. The most informative clinical, neurophysiological, and neurcimaging indicators for predicting the risk of clinical manifestations
of ASD were determined: age of onset of epileptic seizures, index of spike-wave activity during NREM sleep, frequency and amplitude of alpha
rhythm, frequency and amplitude of epileptiform activity, fractional anisotropy and mean diffusion coefficient in the Broca's center, fractional
anisotropy in the Wernicke center and knee of the corpus callosum. The multiple linear regression method was used to predict the risk of de-
veloping ASD symptoms.

Results. A model for predicting the risk of developing clinical manifestations of ASD in children with EE has been developed. It was established
that the risk of developing clinical manifestations of ASD increases with a decrease in the age of onset of epileptic seizures, decrease in the
frequency and amplitude of the alpha rhythm according to electroencephalography (EEG) data, increase of the index of spike-wave activity,
frequency and amplitude of epileptiform activity, increase in the index of fractional anisotropy in the anterior part of the arcuate tract, decrease
in the average diffusion coefficient in the area of the Broca’s center, fractional anisotropy in the Wernicke center and the knee of the corpus
callosum according to magnetic resonance tractography.

Conclusions. A regression model for predicting the risk of clinical manifestations of ASD in children with EE was developed with an average
error of approximation of 13.2% and a coefficient of determination of 0.74, which is recommended for use in clinical practice in order to form
groups of children at high risk of ASD. Such children require further dynamic monitoring and early intervention by specialists of a multidisci-
plinary team for timely identification and correction of ASD symptoms
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e Tpyla Ppo3JajiiB HEPBOBOI CUCTEMU

B JIiTell, IpU SIKUX eMiJieNTUYHa aKTUB-
HicTh Ge3M0CepPesiHbO CIPUUNHSIE PO3BUTOK CEp-
MO3HUX KOTHITUBHUX i TOBE[IHKOBUX TTOPYTIIE€HB, IO
BUXOJISITH 32 MEXKi OUiKyBaHUX JIUIIIE Bijl OCHOBHOI
eTiosorii (HAIpUKJIA/, BaJi PO3BUTKY IEHTPAJIb-
HO1 HepBOBOI cuctemn) [2]. EE xapaktepusyioTsb-
cs  HasABHICTIO YacTuX (hapMaKOpPe3uCTeHTHUX
eTJIENTUYHUX HAIA/iB 1 TPOIOBKEHOI MiKIKTaIb-
HOI emienThOPMHOI aKTUBHOCTI HA €JEeKTPOEeH-
nedanorpami (EET), axi npusBoagTh 10 3aTPUMKHI
abo perpecy po3BuTky autuam [12,13].

B3aemo3B’s130k MiK possazamMu BUIOI HEPBO-
Boi gignpHocTi Ta EE mupoko Biomuii Ta mij-
TBEpP/UKEHUI y PisHUX noctijkeHHsx. losene-
HO, 10 iKTasbHa (eImiJienTuYHa) Ta MiXkKiKTajlbHa
(eminenTugopmMHa) aKTUBHICTD, SAKI PEECTPYIOTh-
ca Ha EEL, MoxyTb nopyl1yBatu po3BUTOK MO3KY
3a JI0TIOMOT0I0 Pi3HUX MeXaHi3MiB, TAKUX SIK 3MiHa
po6OTH HEHPOTPAHCMITEPHUX CHUCTEM Ta BJIACTH-
BOCTEH eJIeKTPUYHOI aKTUBHOCTI HEWPOHIB, a Ta-
KO XPOHIYHOI i11eMii B emijienToreH il 30Hi [4,9].

Bimomo, 1110 panHiil TOYaTOK eMiJeNTUYHUX Ha-
NaJliB Y 3HAYHOI YaCTKM JiTel MOKe TPU3BOJAUTH
10 hOpMyBaHHS PO3JIAJIiIB HEMPOPO3BUTKY, Y T.U.
3arajbHOi 3aTPUMKU PO3BUTKY, KOTHITUBHUX 1 MOB-
JIEHHEBUX PO3JIaJliB, a TaKOX PO3Ja/iB ayTUCTUY-
Horo cnektpa (PAC) ta inmmx ¢dhopm HeBpoJO-
rivnoro gedinury [8]. ¥ nmpomy acnexri came EE,
SIK HaiOimbIn pyHHiBHI Ta (apMaKoOpe3nCcTeHTHI
dopmu errigencii, IUHATh BUPpa)KEHU HeraTUBHUI
BIJIUB Ha PO3BUTOK uTuHU. EE yacTo npusBoasiTh
J10 3aTPUMKHM ab0 PErpecy PO3BUTKY 3 TOAAIBIITUM
bopmyBannam gaepaux cumintomiB PAC y Burssi
MOPYIIEeHb COTaTbHUX (PYHKINN Ta CTEPEOTUITHOT
noseninku [11,14]. Tomy cBoevacHe fiarHocTyBaH-
H4 Ta JikyBaHHd EE € Haj3BUUaiiHO akTyaibHUMU,
ajpKe CIpgMOBaHi Ha TPodiIakTUKy (hOpMyBaHHS
TSKKOTO 0OMesKeHHs (DYHKIIOHYBaHHS 1 colliajib-
HOI Jle3a/lalTallii Ta CTaHOBJIATh BaKJIUBY IIPOOJIe-
MY Cy4acHOI MeINTIIHU.

Bimomo, mo B ocHoBi posButky sk EE, Tak i
PAC, MOXyTB JIeKaTH CIIJIbHI TEHETUYHI TTPUYWHH,
30KpeMa, MyTailii Taknx reiB, Sk SCN1A, SCN1A,
CDKL5, GRIN2A/GRIN2B, TSC1/TSC2,
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MECP2, ARX romo. Ilomupenictb KJiHiu-
Hux mposBiB PAC cepenm pisHUX TeHETWYHUX
dopm EE nHemoBHicTIO BizloMa, oflHaK BOHA MOKE
nocsiratt 80—100% 1py TaKuX TSKKUX PO3Jaaax,
ak GRIN2A, SLC6A1, CDKL5 ta SCN1A-3aex-
ui EE [11].

MeTtonu HeitpoBidyaJizailil BiZlirpaioTh MPOBI/I-
Hy POJIb Yy J[larHOCTYBaHHI, IIPOTHO3YBaHHI Ta
obpanni taktuku gikyBauust EE B miteit. CTpykTyp-
HI METO/I HEWPOBi3yasizallii, Taki IK KOMIT I0TepHA
TomMorpadisi i MarHiTHO-pe3oHaHCHa ToMorpadis
(MPT), natorb 3mory iieHTUdIKYBATH TOTEHITIHHI
enizienrtorenni Boruuia. MyHKIIOHATBHI METO/IH,
taki gk MP-tpakrorpadis (MPTp) ta MP-crek-
TPOCKOIIig, HaAalTh IOMATKOBY iH(MOpPMAIIio
PO MiKPOCTPYKTYPY Ta (PyHKITIOHYBAHHS TOJIOB-
HOTO MO3KY, HaBiTh y BUIIQ/[KaX, SIKIIO CTaH/IapTHe
MPT nerarusne [10].

MarnitHo-pe3oHancHa Tpakrtorpadgis — 1ie
BUCOKOUYTJINBUI HEIHBAa3UBHUN METO/I HEWPOBI-
3yasrisariii, K1l JJla€ 3MOry oTpuMartu indopmartito
10/I0 MiKPOCTPYKTYPHUX BJIACTUBOCTEN 1 MaKpoO-
cKOMiYHOI opranizaiii 6iJ0i PeYOBHMHM OCHOBHUX
MPOBIIHUX MIISIXIB TOJOBHOTO MO3KY [5]. 30Kpe-
Ma, JIOCJI/KEHHs i3 3actocyBanHsiMm MPTp y ma-
ienTiB 3 PAC noBioMJIsijiv po 3HUKEHHS 11iJTic-
HOCTI 617101 PEYOBUHH, 1[0 TIPUSBOIUTH 0 HUKUO]
dpakriiinoi anizorporrii (DA) Ta migBUIIEHHS Ce-
peraaboro koedimienta audysii (CK/) y mozou-
CTOMY TiJTi i acOIiaTUBHUX BOJIOKHAX, Y TOMY YMC-
JIi BEPXHBOMY TO3/I0BKHBOMY TIYUKY, HIKHBOMY
MO3/I0BKHBOMY TPaKTi, HUKHHOMY JIOOHO-TIOTH-
JINYHOMY TTYYKY, TAa4KOTIOIOHOMY TPaKTi i MTOSICHi it
3puBuHi [1,3].

Y nonepemHix MOCTIKEHHSX HaMHM IOKa3a-
HO 3HWKeHHs cepeznix nmokazHukis MA ta CK/|
y TIePe/HiX i 3a/IHIX BiIiax AyronoaioHoOro Tpak-
Ty JOMIHaHTHOI IIBKYJI, 1[0 CBI/IYNUTD IIPO YPasKeH-
Hs 1eHTpiB Bpoka i Bephike, a Takoxk 000X rauyko-
NoMIOHUX TPAKTIB, SIKi BiIOBIZAIOTH 32 PO3BUTOK
KOTHITUBHUX (DYHKIN Yy JiTeil 3 MOBJIEHHEBUMU
Ta KOTHITUBHUMHY TIOPYIIEHHIMU O€3 eIiIenTuIHuX
HanaiB B anamuesi [7]. Takoxk y mipoiieci BracHUX
NOCTIIKeHh HaMW BCTaHOBJIEHO 3MEHINEHHS TOB-
HIMHU KOJIiHA, [1ePe/HbOr0, CePeIHbOr0 Ta 33/IHHOTO
BIJUIIJIIB TiJIa Ta BaJUKa MO30JIMCTOTO TiJIa, & TAKOK
IJIOIII CariTaJabHOTO 3Pi3y BCiX Bi/IJIiJIiB MO30JIUCTO-
ro Tisia B giteit 3 PAC 6e3 emiienTnyHix Hamaais [6].
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OnHak Ha CHOTO/HI NMPAKTUYHO HEMAE JIOCIi-
JUKEHDb, y SIKMX OIiHIOBAaJIM OUW CTaH MPOBIIHUX
nIsixiB 6isoi pedoBunu B xiteit 3 EE ta B3ae-
MO3B’SI30K 11 TIOPYTIIEHb i3 PO3BUTKOM Y TOAJBIITIO-
My kiHiuanX mposiBiB PAC.

YsaraspHIOIOUN JIaHi JiTeparypu Ta pesyJsbra-
TH BJACHUX JOCTi/PKeHb, MOKHA CTBEP/KYBaTH,
o aity 3 renetnyauMu popmamu EE B mozamis-
HIOMY MalOTh BUCOKUI PU3UK PO3BUTKY HEraTHUB-
HUX HACJIKIB JJIsI COLaJbHUX, MOBJIEHHEBUX,
KOMYHIKaTUBHUX 1 KOTHITUBHUX (DYHKIIiH, y T.4.
kainiunux osnak PAC. HeoOxiznicTh BUpilIeHHS
pobJieMu MPOMIIAKTUKY TIUX YCKJIAJAHEHD Y TiTei
3 EE obymoBuia motpeby po3poOJieHHsT POrHO-
CTUYHOI MOJIEJIi PU3UKY PO3BUTKY cuMIiToMiB PAC
y Takol KOTOPTH JliTe.

Mema nocnikeHHsT — PO3POOUTH AJITOPUTM
MPOTHO3yBaHHA pu3nKy po3Butky PAC y miteit 3
reHeTuayHuMH opmamu EE.

Marepiaju Ta METOIH JOCIITKEHHS

Jlo mocmimkeHHs 3adydeHo 75 miTell BiKOM
0—3 poku 3 TIOYATKOM eTiJIENTUYHUX HATaiB Ha
MIEePITIOMY POIIi JKUTTH, KAiHIYHUMU TTpossBamu EE
Ta BCTAHOBJIEHOIO TEHETUYHOIO €TiOJIOTi€I0. ¥ BCIX
nited izenTrdikoBaHO ITaTOTeHHI BapiaHTH B TeHAX,
MTOB’I3aHUX 13 PO3BUTKOM EMJIENTUYHUX HAIAliB,
3a JIOTIOMOTOI0 METOJIy CEKBEHYBaHHS HACTYITHOTO
nokosinast (NGS). O6creskeHHst BAKOHAHO Ha 6asi
BiIiJIEHHST TICUXOHEBPOJIOTII /IS IiTel 3 TIepuHa-
TAJIBHOIO TTATOJIOTIEI Ta OP(HAHHUMU 3aXBOPIOBAH-
wamu /1Y «IacturyT nemiatpii, akymiepcrsa i Tine-
koJiorii imeni akaziemika O.M. Jlyk'snosoi HAMH
Ykpainn» (3aBimyBauka — 1pod., A-p Mel. HayK
Kupunosa JL.T)).

Kpumepii sanyuenns no nOCHisKeHHS:

— BiK marienTa Biz 0 10 3 PoOKiB;

— HasgBHICTH TifnucaHoi iHdopMOBaHOI 3roAu
6aTbKiB Ha IIPOBEIEHHST 0OCTEKEHHS;

— BUKJIOYEHHS 1HINOI WMOBIpHOI eTioJorii
eTMJIENTUYHNX HANaiB (TIMOKCUYHO-ITIIeMiuyHa eH-
1edasionaTis, iHCYJIbT, TTOJIOTOBA TPaBMa TOIIO).

ITix gyac obcTeKEHHS [AiTeil OIiHEHO HEBPOJIO-
riyHmii craryc, 3ibpaHo aHamHe3 (TlepuHaTaTbHUIN
Ta CiMelHUIl aHaMHe3, BIK IOYaTKy HamaliiB, OT-
pUMaHHSI MeJIMKaMeHTO3HOI Tepaillii), MpoaHaIi-
30BaHO CEMIOJIOTiI0 Ta BH3HAYEHO TWII HAIaJliB,
nposeneno ckpuninr PAC y Bimi 18 mic Ta 24 wmic,
Bisteo- EET-MoniTopuHr mijg yac Hivnoro cay, MPT
ta MPTp ro/10BHOTO MO3KY, TeHETHYHE 0OCTEKEH-
HS METOJIOM ITOBHOEK30MHOTO CEKBEHYBAHHSI.

JlocmipkeHHS cXBaJIeHO KOMICI€Io 3 610eTHKY Ta
neontodiorii 1Y «Incrutyt nemiarpii, akyiepcrsa
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i Tinekosorii imeni akagemika O.M. Jlyk'siHOBOI
HAMH Ykpainu» (iporoxos Ne8 Bin 22.06.2021).
[TucbmoBy iHoOpMOBaHy 3roly Ha ITPOBEAECHHS
aHasIizy Ta omyOJiKyBaHHS y3araJbHEHUX KJIiHIY-
HUX [JAHUX Ta PE3YJIbTATiB FeHETUIHOTO OOCTEKEH-
HS1 OTPUIMAHO Bijt 6aTbKIB yCixX aiTeil.

Ha mepmromy erarmi poOOTH CTBOPEHO eJieK-
TpoHHy 6a3y manux (y mporpami «Microsoft Excel
2021»), dka MicTiIa JaHI aHAMHE3Y Ta IHCTPYMEH-
TaJIbHUX METO/iB AIarHOCTUKU 00CTEKEHUX HaMu
JiTeit.

[l porHO3yBaHHS PU3UKY PO3BUTKY CHUM-
nromiB PAC y Bimi 24 mic 06paHO METO MHOKITH-
HOI JiiHitHOI perpecii (MJIP) — ctaTuctnynunii me-
TOJl, IKUI BUKOPUCTOBYE KiJibKa MOSICHIOBAJbHUX
3MIHHUX /I TTPOTHO3YBAaHHA PE3YJIbTaTy 3MiHHOI
Binmosigi. Mertolo MJIP € mozesnoBaHHS JIHIN-
HOTO CIIiBBI/IHOIIEHHS MIiK TIOSICHIOBaJbHUMU
(HesaJlesKHUMHU) 3MIHHUMU Ta 3MIHHOIO Peakiril
(3anexxknoro). @opmysra MJIP:

Yi=ao+ aiX1+ axXo+ ...+ anXmn,

ne ag, at, as, ..., Ay — NapaMeTpy PiBHIHHS MHO-
JKUHHOI perpecii;

X1, X2, X3, ..., X — dakTopHi 03HAKH;

Y — 3asexkna 3miHHa.

[Tapamerpu piBHSHHS MHOMKHHHOI perpecii
OI[IHEHO MEeTOJIOM HaiiMeHIIUX KBajpaTiB. [lapa-
MeTpU a1, ay, .., Gm HABUBAIOTHCS KoedillieHTa-
MU perpecii Ta MOKa3yloTb, HA CKiJIbKM OJIMHUILH
3MiHIOETbCsT Y mpu 306isbinenHi X Ha OXWHUILO,
3a YMOBH, 1110 iHII (PaKTOPU € CTATUMU.

Jluis BUMIpIOBaHHS TICHOTH B3a€EMO3B’ 43Ky MIXK
JIBOMa O3HaKaMU, 1[0 BKJIOYEHi B MOJIeJIb, BU3HA-
YyeHo mapHi koedimientn kopessanii (ryx1, ryx2,
rx1x2). TicHOTY 3B’3Ky MiK Pe3yJIbTAaTUBHOIO 03-
nakoio (Y) ta hakropHoio (ITpH CIiJIBHOMY BIJIWBI
BCiX (haKTOPiB) XapaKTepu3yoTh YaCTKOBI Koedi-
mienTn Kopesaii (Ryx1, Ryx2).

TicHOoTy B32€EMO3B’I3Ky MiX Pe3yJbTaTUBHOIO
03HAKOIO Ta CYKYIHICTIO BCiX (haKTOPHUX O3HAK
BU3HAYEHO Ha OCHOBI KoedillieHTa MHOXUHHOI
kopeJidnii R. Benmuuna D=R? Ha3sWBaeThcsa Koe-
(ittienTom merepmiHariii, 1o MOKa3ye, HA CKIJTbKU
BiJICOTKIB Bapiaiisi ¥ 0OyMOBJIIOETBCS Bapialli€o
BCiX (PaKTOPHUX O3HAK, BKJIIOYEHUX Y MOJIEJIb.

Jluist oniHIOBaHHS HAsIBHOCTI a0 BiZICYTHOCTI B
MuTUHY KiaiHiyHuX mposiBiB PAC y Bitti 24 mic 3acTo-
COBAHO TIKAJy OI[IHIOBAHHS [UTSYOTO ayTU3MY —
CARS (Childhood Autism Rating Scale). Pesyib-
TaTU OIIHIOBAHHS IUTUHU 3 BUKOPUCTAHHSIM ITi€l
METO/IMKH IHTePIPETYIOThCS TaK:

— zaranpHuii 6an 15-30 — BigcyTHICTH MPOSIBIB
aAyTU3MY;
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— zaraimbHnil 6a1 30-36 — HasBHICTH MPOSIBIB
ayTU3MY BiJl JIETKOT'O /IO CEePeIHbOTO CTYIICHS;

— 3araJbHuil 6asr 36—60 — TSKKUI ayTH3M.

Y HanomMy JOCHi/IKEHH] pe3yJIbTaTUBHOIO O3HA-
ko010 (Y) o6pano saranpuuii 6an 3a mkanoio CARS
y Bitli 24 wmic.

[TporHOCTHYHY MOMENb TOOYIOBAHO  IILJISI-
XOM BiftOOpY HaibiIbll 3HAYYIUX TTOKA3HUKIB,
110 BIJIMBAJIN Ha PU3UK PO3BUTKY 1posiBiB PAC y
miteit 3 EE. [lasgxoM mOOYI0BY MaTpHIl TTAPHUX
KoedilieHTiB Kopesiii Bigibpano HalOLIbII 3Ha-
YyIIli TOKa3HUKH cepejl TAKHX:

1) BiK 1IOUaTKy enJIenTUIHNX HAMa/IiB (Mic);

2) iHeKe cnalKk-XBUJIboBOI akTUBHOCTI (SWT)
izt yac pasu moBizibHOTO cHY (%);

3) ammumityna (MkB) ta wacrora (1) emisentu-
(hopmHOT akTUBHOCTI Ti/T Yac pas3u MOBLIBHOTO CHY;

4) amIuIiTy/ia T2 4aCTOTa OCHOBHUX PUTMiB MO3-
Ky (asba-, Geta, Tera-, 1ebra-aKTHBHICTD ) 3a -
wumu EET-MoHiTOpUHTY;

5) TMoKa3HUKK (hpakIifiitHoi aHizoTporii Ta ce-
penHboro Koedirienrta audysii B rauxonogibHoMy
i gyromoaiGHOMY TpakTax, MO30JMCTOMY TiJIi Ta Ta-
Jlamycax 3a fanumu MPTp.

CTBOpEHO MaTPUID MapHUX KoedillieHTiB KO-
peJistii, aHami3youn Ky, 06paHo (haKTOpHi 03Ha-
KM, 1[0 MaJiu HaWBUII KoedillieHTn KOopessii 3
Pe3yJIbTaTUBHOIO 03HAKOIO.

Pe3yibraT A0CHiIZKEHHS Ta iX 00rOBOPEHHS

Po3pobiieHo MoJIesib  TIPOTHO3YBAHHS  PU3M-
Ky pO3BUTKY KJiHiuHMX mposiBiB PAC y miteit
3 EE, aki manu 1e010T eniienTUYHUX Halla/liB Ha
[epUIOMY POLLi JKUTTS B aHAMHe31.

[lyiss mpoTrHO3yBaHHS BCTAHOBJIEHO 3aJIEKHICTH
MOKa3HMKa 3arajabHOro Oamy 3a mkanoio CARS y
Billi 24 mic Bij HaWOIIBIN 3HAYYIINX KITIHITHUX,
Helpodiziosorivnnx 1 HelpoBi3yasi3aliiHnX 1M0-
Ka3HUKIB:

1) Bik mouarky emisentTuaaux HamaaiB (BIT);

2) iHJEeKC CHalK-XBUJIBOBOI AKTUBHOCTI ITiJl
yac (pas3u mosizbHOTO cHY (SWT);

3) wactrora anbda-putmy (HA);

4) amrutityna anbha-purmy (AA);

5) gactora ermisentudopmuoi aktuaocti (UE);

6) ammiityga emnisenTu@OpMHOI aKTUBHOCTI
(AE);

7) dpaxkmiiina anizorporis B IieHTpi bpoka
(DAB);

8) cepenniii koeditienT audysii B IEHTPI
bpoxa (CK/IB)

9) dpaxkmiitna anizorporisa B 1eHTpi Bepnike
(PAB);
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10) dpakriiina aHi30TPOTiSA B KOJIiHI MO30JIU-
croro Tia (DAKMT).

Y pesysabraTi OTPUMAaHO MPOTHOCTUYHY MOJIETh
i3 PO3pPax0OBaHOIO CEPENHBOIO MOXMOKOIO ATPOKCH-
martii 13,2% i koeditientom nerepminaiii (R2) —
0,74, sxa Mac TaKUH BUTJISAL:

Y=3230 + (-0,08)xBII + (0,04)xSWI +
+ (-024)xUA + (-0,1)XAA + (1,97)xUE +
+ (0,02)XAE + (11,15)xDAB + (-4,60)xCK/IB +
+ (-16,26)xDAB + (-11,9)xDAKMT.

3TiIHO 3 BUIIIEHaBEIEHOIO MO/IEJIJIT0, PU3WK PO3-
BUTKY KJiHIYHUX TpogaBiB PAC migBumiyetbes 3i
3HMKEHHSIM BiKY MOYATKYy eMiJIeNTUYHUX HaIa/liB
Ta 3HIKEHHSIM YaCTOTH M aMILIITYIn ajibha-pUT™My
3a manumu EET. 36imbiuients iHaekcy craik-xBu-
JbOBOI  emienThOPMHOI aKTUBHOCTI, YaCTOTH
Ta aMIJIITY/IA enijienTUhOPMHOT aKTUBHOCTI 32 /1a-
Humu EEIL, HaToMicTb, MiABUIIYE PU3UK PO3BUTKY
kaiHiyHuX posBiB PAC y Biti 24 Mic.

3i 36iabuienHsam nokazurka MA B epeiHLOMY
Bijini gyromnogibHoro tpakty (1ientpi Bpoka) 3a
manumvu MPTp 3pocrae pusmk pPO3BUTKY KJiHIU-
Hux nposasiB PAC. [lo3utuBHA KOpeJIsIis TMiABU-
nienHs nokazauka MDA y missanii mentpa bpoka
3 PO3BUTKOM KiiHiuHUX 1posgBiB PAC, iMoBipHO,
HoB’sI3aHa 3 aHOMaJbHUM 30i/IbIIeHHAM 00’'eMy
617101 PeYOBMHM B JIOOHUX YaCTKaX MO3KY, SKe, 32
JAHUMW JOCJI/IKEHb, CIIOCTEPITAEThCA B iTel
3 PAC Bke Ha TIepuiomMy poili KUTTsI, TOOTO JI0 TI0-
YaTKy MPOSIBIB PO3TOPHYTOI KJIHIYHOI KapTUHU
posaany. Hatomicte, pusuk possutky PAC miaBu-
niyerbed 3a 3umwkennss CK/ y mingii mentpy
bpoka, sumkenns DA B nientpi Beprike Ta kosini
MO30JIMCTOTO TiJia, O BKAa3y€ Ha 3HUKEHHS MBI/
kocTi nudy3sil BoiH, sSKa MICTUTHCS B MI€EJTIHOBUX
060JI0OHKaxX TPOBIIHUX TUISIXiB, TOOTO HA BTPATy
Mi€sliHy Ta 3MiHy MIKpPOCTPYKTYpH 6iJI0i pedoBUHI
B JIiBIil (ZIOMiIHAHTHIIT) JIOOHIN YacTIli Ta 3MEHIIEeH-
Hs1 00’eMy 01101 pEYOBUHU Ta aKCOHAJIbHY JlereHe-
pairtifo B JIiBilf CKPOHEBIl YaCTITI Ta KOJiHI MO30JTH-
CTOTO TiJIa.

[TpoBesieHO 1iarHOCTUKY MYJIBTUKOJIIHEAPHOCTI,
pe3yJIbTaTh SIKOi HaBeJIeHO B TaOJIHIII.

Ockinbku 3uavennst Variance Inflation Factor
(VIF) 6insg KOKHOI He3aJesKHOI 3MIHHOI MeH-
e 10, To edeKTy MyJBTUKOJiHEADHOCTI He BUSB-
JIEHO, TOMY pO3p0o0JieHa perpeciitHa MoJieJib I01Ty-
CTUMA JIJIST TTOATTBIIOT POOOTH.

[To6ymoBano rpadik BUXIAHUX i 3MOJYJIbOBa-
HUX 3HaueHb 3MiHHOI Y (puc.), KU 1OKa3ye, 1110
KPUBI BUXIJTHUX 1 3MOJLYJIbOBAHUX 3HAYEHb 3MiH-
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Tabuus
CTaTUCTUUHI NOKa3HUKU perpeciiHol Moaesii NPOrHO3yBaHHA PU3UKY PO3BUTKY
KNiHIYHMX NposBIiB po3nagiB ayTUCTUYHOIO CrekTpa
. Koe- CraHpapTHa t-cTa- P-3Ha- HwxHi BepxHi

SminHa diuieHT noxuoka TUCTUKA YeHHs 95% 95% VIF
3aranbHui 6an 3a Lwkanoto
CARS y BiLlj 24 Mic 32,30 12,62 2,56 0,01 7,09 57,50 2,24
Bik noyatky Hanaais (Mic) -0,08 0,36 -0,24 0,81 -0,80 0,63 3,12
SWI (%) 0,04 0,05 0,87 0,39 -0,05 0,13 1,34
YA (') -0,24 0,56 -0,43 0,67 -1,36 0,88 0,56
AA (MKB) 0,10 0,11 0,91 0,36 -0, 11 0,31 2,54
HactoTa eninentudopMHOI B
akTmBHOCT (1) 1,97 1,08 1,83 0,07 0,18 4,12 2,95
YacToTa eninentdOopPMHOI
aKTMBHOCTI (MKB) 0,02 0,01 3,05 0,00 0,01 0,04 0,56
FA B LieHTpi bpoka 11,15 10,37 1,08 0,29 -9,57 31,88 4,31
FA B LeHTpI BepHike -4,60 8,34 -0,55 0,58 -21,26 12,07 1,85
ADC B ueHTpi BepHike -16,26 10,36 -1,57 0,12 -36,97 4,44 3,53
FA B kOniHI MT -11,90 10,80 -1,10 0,27 -33,47 9,68 3,56
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Puc. Mpadik BUXiogHNX | 3MOAYNbOBaHUX 3HA4YEHb 3MIHHOI Y (3aranbHuii 6an 3a wkanot CARS vy Biui 24 mic)

HOI Y 3HauHOIO MipoI0 30iraioThes, OTXKe, PO3po0-
JIeHa MOJIeJib TIPUIATHA JIJIS TIOJIAJIBIIIOTO 3aCTOCY-
BaHHSI.

3a maHuMHU [JOCIiIKeHb, emiaercia ta EE
30KpeMa € po3JajlaMy, SIKi TICHO B3a€MOTIOB sI3aHi
3 PAC. IlommupenicTp eniienTUIHUX HATIAJIB Y [li-
teit i3 PAC orinoerbest Ha piBHi 30% Ta € BUIIOIO
B ZIiTel, sIKi MalOTh KOTHITUBHUY Aedinmut. HaiiBu-
M € pusuk po3Butky PAC y giTelt i3 paHHiM 110-
YATKOM eMJIENTUIHUX HAla/IiB. 30KpeMa, y J0CIi-
JoKeHHI 3a yyacTio 246 mpiteit 3 PAC nokasano, 1mo y
80% miTeii HaMAIM TOYMHAIUCS HA TIEPIIOMY POILi
KUATTS. EnijlenTuyHUil mpoiiec B MO3KY TPU3BO-
AT JI0 JIOKAJIBHOI TITTOKCIi, 3MiH B €KCITpecii TeHiB
i BUBIJIbHEHHI HeWpoMmemiaTopiB (30Kpema, TaM-
Ma-aMiHOMACJISTHOI KMCJIOTU Ta TJayTamary), M0
MIPU3BOJIUTD IO TTOPYIIeHb (PYHKITIOHYBAaHHS Hei-
POHHMX MepeX, sIKi 3a0e311e4yI0Th BUILi IICUXIYHI
dynkuii gutnan [14-17].
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3HayHa yBara B JIOCJI/KEHHSX IPHUIIAETHCS
Bukopucrtanusi MP-tpakrorpadii ta audysiii-
HO-3Ba)keHOl Tomorpadii /1T BUSBJIEHHS Mi-
KPOCTPYKTYPHHMX BiJIMiHHOCTEH 6iJ0i pevyoBHHM
Mk giTeMu 3 PAC Ta HOPMOTHTIOBUMM [liTh-
MU. 30Kpema, TOKa3aHO 3HWKEHHS (PakIiiiHol
aHi3oTporii y JiBOMY HMKHBOMY IIPOJOJBHOMY
nyuky B aiteil 3 PAC Ta iHTeleKTyaJlbHOIO Heslo-
crartHictio [18].

BucuoBku

Pospobiiena perpeciiiia Mojie/ib IPOTHO3YBaH-
Hs1 pu3uKy (i3 cepeTHbOI0 TOXUOKOIO alTPOKCUMAIIii
13,2% Ta koedimienTom gerepminaiii (R?) — 0,74),
Ky PEKOMEHIOBAHO JIJIS 3aCTOCYBAHHS Y KJIIHIUHI
MIPaKTHUIli 3 METOIO (POPMYBaHHA T'PYII JIiT€l BUCO-
koro pusnky PAC. Taki giTm BUMaraioth 10/aJb-
MIOTO JIMHAMIYHOTO CIIOCTEPEKEHHS Ta PAaHHBOTO
BTpy4YaHHS (PaxiBIIMU MYJBTHAUCIIATLTIHAPHOT
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KOMAaH/IH JIJIsI CBOEUACHOTO BUSABJIEHHS Ta KOPEKITii
CUMIITOMIB.

Mogenb € BiporiJlHOIO B IPOTrHO3YBaHHI BUHUK-

Henud kiaiHiyaNX posaBiB PAC y niteii 3 EE ta xo-
PUCHOTO /711 BUKOPUCTAHHS B MEePCOHI(iKOBaHUX
MAX0max 0 MOHITOPUHTY cTany fiteit 3 EE, pos-
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