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VY BagusATh TMEpUIOMY BHITYCKY KOJEKTHUBHOT MoOHorpadii mnpeacTaBieHO
MDKIUCIUIUTIHAPHI  JOCHDKEHHS Yy cdepaXx eKOHOMIKM Ta IANPUEMHUIITBA,
negaroriku ¥ npodeciiiHoi MiArOTOBKM, 1HIIOMOBHOI OCBITHM Ta MUDKKYJBTYPHOI
KOMYyHiKkallii, Oionorii 1 dizionorii, kibepOe3nekn, MUGPOBOTO IMyOJIYHOTO
yIOpPaBIiHHA, OXOPOHM JIOBKULIS Ta EHEPreTHYHOI MOJEpHI3almii aBTOMOOIIBHOI
MOOUTBHOCTI. MaTepianm 00’ eqHy€e OpieHTallisd Ha aKTyalbHI TpaHchopMallii OCBITH,
npodeciiHol MisUTBHOCTI, JAEP>KaBHOTO YIPABIIHHSA, TEXHOJOTIYHOI Ta CYCHLIBHOI
CTINKOCTI.

VY po3ainax mpo OcBITY JOCHIIKEHO TpaBMa-iH(HOPMOBaHE HABYAHHS 1HO3EMHUX
MOB, (opMyBaHHS IOCTIAHUIBKUX 1 MPEAMETHO-METOJAMYHHX KOMIIETCHTHOCTEH,
MDKHApPOJTHUN JOCBiA TpodeciitHOi MiArOTOBKM MalOyTHIX YYUTENIB TPYIOBOTO
HABYaHHS 1 TEXHOJIOT1M Ta MDKKYJIBTYpHY KOMYHIKAI[IIO SIK CKJIaOBY MpodeciiHoi
KOMITETEHTHOCTI. EKOHOMIYHMIT HanpsiM IPUCBSIYEHO (PIHAHCOBIA MIATPUMII Oi3HECY
B yMoBax BiitHU. [Ipupoganyuii 670K OXOILTIOE aHAI3 CHCTEMHOrO IMYHITETY Ha TJii
¢i3mYHOr0 HaBaHTAXKEHHS Ta 3acTocyBaHHsA Hazodepony.

[HpOopMaIiifTHO-TEXHOTOTIYHUHN 1 MyOIIYHO-YIIPABIIHCHKHA OJIOKH OXOIUTIOIOTH
IHTEJNIEKTyalIbHI METOJIM KOPEJAIlii Ta BUABJICHHS CKJIATHUX KibepaTak, mU(pPOBY
TpaHcpopMaliro MyOIIYHOTO ymOpaBmiHHA Yy cdepl OXOpOHH JOBKULISA 1
MPUPOAOKOPUCTYBAHHS, a TaKOX IHCTUTYIIHI, 1HOPACTPYKTYpHI Ta METOIWYHI
3acalid EHEePreTUYHOi MOJepHi3alii aBTomMoOUTEHOT MOOUThHOCTI. [IpemcraBneni
JOCITIJDKCHHSI TIOE€THYIOTh TCOPSTUIHUIN aHai3, EMITIpUYHI JaHi, METOJIWYHI ITiIXO0IH
Ta MPAKTHUKO-OPIEHTOBAaH1 PEKOMEH IAII]i.

MoHorpadis aapecoBaHa HayKOBIISIM, BUKJIaJadaM, MpaKTHKaM, aclipaHTaM 1
CTyJICHTaM.
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BCTYII

JIBaausaTh mNepmuil BUMYCK KOJEKTUBHOI MoHoOrpadii «MiKIuCUUILUIIHAPHI
JOCIIPKEHHSI B Taly31 HaAyKH, IHHOBAI[I Ta CYCIUJIBHOTO PO3BUTKY» 00’ €IHYy€E Tpalli,
y SKUX EKOHOMIYHI, MeJaroriyHi, MpUpOAHMYI, 1H(OPMAIIHHO-TEXHOJIOTTYH]I Ta
MyOJIIYHO-YIPABIIHCbKI  TPOOJEMHU  PO3MISAAIOTHCSI Y  KOHTEKCTI BOEHHUX 1
MOBOEHHUX TpaHcopmarllid, udposizailii, €BpONEUChKOi I1HTErpallii, pPO3BUTKY
JIOJICBKOTO KalliTaay Ta CydYacHHUX O€3NMeKOBUX BUKIWKIB. CHUIBHOI PHCOIO
NPEJICTABJICHUX JIOCTI/DKCHb € TIParHeHHsI TO€IHATH TEOPETHYHE OCMUCIICHHS
po0JIeM i3 IPUKIIATHUMHA MEXaHi3MaMH iX pO3B’sI3aHHS.

ExoHOMIUHMI HampsiM TPEACTaBICHO TOCTIKCHHSIM HOBUX MIAXOJIB JI0
¢diHaHCcOBOT MIATPUMKHM Ol3HeCY B yMOBax BiMHH. Y IIEHTpiI yBaru mnepeOyBarOTh
¢iHaHCOBA CTIMKICTh MIANPUEMCTB, IOCTYH JO PECYpCiB, CTpaxyBaHHS BOEHHUX
PHU3HKIB, peJoKallis, ajanTaiis Oi3Hec-MojieNiel, pPO3IMIMPEeHHS PUHKIB 30yTy Ta
MOJIepHI3allisl JOrICTUKH. Taka IOCTaHOBKAa MpoOJieMH Ja€ 3MOTY pO3IIIAlaTv
HIATPUMKY TIATPUEMHHIITBA HE JIMIIE SIK KOPOTKOCTPOKOBY KOMIIEHCAI[IIO BTpaT, a
SK CKJIaJIOBY JJOBTOCTPOKOBOT'O BITHOBJIEHHS €KOHOMIYHOT AaKTUBHOCTI.

3HauHMi 010K MOHOTpadii CTAHOBIATH MEJATOTIYHI Ta OCBITHI JOCIiIKCHHS.
PosrnsiHyTO KOHIIEMINiI0 TpaBMa-iHPOPMOBAHOTO BHUKJIAJaHHS 1HO3EMHOI MOBH Y
BUIIIH OCBITI, TEOPETUKO-METOJOJIOTIUHI 3acaau (GOpPMYyBaHHS JOCHITHUIIBKHX
KOMIIETEHTHOCTEH YYHIB y Tpolieci BUBYECHHS BHUIIOI HEPBOBOI MISNIBHOCTI TBapHH,
pOJIb  MDKKYJIBTYPHOI KOMYHIKAIli y mpoQeciiiHii KOMIETEHTHOCTI CYy4acHOTO
daxiBIs, a TaKOXX KOHIENTYaJdbHI 3acaJd PO3BUTKY MPEIMETHO-METOINIHOT
KOMITETEHTHOCTI MaiiOyTHIX yYUTENIB TEXHOJOTIH.

OxpeMy yBary OpHIUICHO MIKHAPOAHOMY JOCBiAy MpoQeciiHOi MiATOTOBKH
MalOyTHIX YYUTENIB TPYIOBOTO HABYAHHS 1 TEXHOJIOTIH. AHATI3YIOThCS MOJENI,
migxoau, GopMu Ta TEXHONOTIi podeciiiHOro po3BUTKY, MPAKTHKAa HACTABHUIITBA,
KJIIHIYHOTO HaBYaHHS, IHAMBIAYyaji3allii OCBITHIX TPAEKTOPIA, MIKPOBUKIAJAHHS,

pedIeKCMBHOIO HaBYaHHA Ta HU(PPOBOro MojeatoBaHHs. [IOpiBHSUIBHUI acleKT aae



MIJCTaBU BU3HAYUTHU €JIEMEHTU 3apyODKHOIO JOCBiNY, MPHUAATHI JJI ajanTtailii B
YKpaiHCBHKIil CUCTEM1 eIaroriyHoi OCBITH.

[TpupogHUYO-HAYKOBUY  HANpsSIM  MPEACTABICHO  JOCTIDKEHHSM  CTaHY
MOKa3HUKIB CHUCTEMHOrO0 IMYHITETY Ha T (I3UYHOrO HABaHTAaXEHHS Ta
3actocyBaHHsi Hazodepony. ExcnepumeHTanbHi JaHi J03BOJSIOTH MPOCTEKUTH
3MIHHM KJITUHHOI 1 TYMOPAJIbHOI JJAHOK IMYHITETY Ta OLIHUTHA MOXJIMBOCTI KOPEKIii
OKpEMHUX 3MiH, TOB’s3aHUX 13 (PIBUYHUMU HaBaHTaXeHHsAMU. [lopsan 13 1uMm
PO3IJIAIA0ThCST METOAMYHI 3acaay PO3BUTKY AOCIHIAHUIBKOI MiSUIBHOCTI YYHIB Y
OPUPOJAHUYINA OCBITI.

[HpopMmariiiiHO-0€3MeKOBHII  HAMpsIM  OXOIUTIOE  IHTEJIEKTyallbHI ~ METOJU
KOpelsiiii Ta BUSBICHHS CKIQJHUX KiOepaTak. AHATI3YIOTBCI MOXJIMBOCTI
MaIIMHHOTO HABYaHHS, IITYYHOTO IHTEJEKTY, TMOBEIIHKOBOI aHAJITUKH, TpadoBHX
MOJICJIEN Ta KOpemsiii PI3HOPIMHUX MOMIN ISl Tepexony Bia (ikcailii oKpeMux
IHIIUJICHTIB 10 BUSBIICHHS 0araTOCTYIEHEBUX CIICHApiiB aTak 1 MPOTHO3YBaHHS iX
PO3BUTKY.

[TyGmiuHO-ymipaBaiHChKUM  OJOK  mpucBsiueHO 1HGpoBid  TpaHchopMmalii
yrapaBIiHHA Y chepi OXOPOHU JOBKULIA Ta NpupoaokopuctyBanHs. [{udposi nasi,
iHTEeponepabenbHi peecTpy, TeoiHpOpMAIliiHI CHCTEMH, aHATITHYHI MOJACTI Ta
MeXaH13MHU UPPOBOT yIaCTI PO3MIIAAAIOTHCS SIK B3AEMOTIOB’ sI3aH1 €JIEMEHTH TTOBHOTO
UKy ¢GopMyBaHHS, peamizaimii, MOHITOPUHTY Ta KOPUTYBaHHS €KOJIOT1YHOT
MOJITUKU. Takuil MigxiJg MepeBOAUTH aKIEHT 13 MPOCTOTO BIPOBAKEHHS OKPEMHX
M(QPOBUX IHCTPYMEHTIB Ha 3MIHY IHCTUTYIIHHOT Ta YIIPABIIHCHKOI CITPOMOXKHOCTI.

3aBepmaibHUN  PO3ALT PO3KPUBAE IMYOTIYHE BPSAYBAaHHS EHEPrEeTHUYHOIO
MOJICPHI3AIlIEI0 aBTOMOOLIFHOT MOOUTHHOCTI. YBary 30CEpeKeHO Ha B3a€MOJIIi
TPAHCTIOPTHOI Ta EHEPreTUYHOI TMOJIITUKH, PO3BUTKY 3apsiaHOI 1HPPACTPYKTYpH,
PETYISITOPHUX MeEXaHi3MaX, CEpPBICHOMY CeKTopi, mnpodeciiHiii MiAroTOBIlI Ta
CUCTEM] TIOKa3HUKIB JUIsl OIIHIOBaHHS Tmiepexony. EHepretmyHa MojaepHizallis
PO3MIISIAAETHCS SIK KOMIUIEKCHA 3MiHA MOJIeNll MOOUIBHOCTI, a HE JIUIIE SIK MOIIUPEHHS

OKPEMOTO TUITY TPAHCIIOPTHUX 3aC001B.



VY cykynmHOCTI MarepiaJidi BHUIIYCKY JE€MOHCTPYIOTh MDKAMCHMIUTIHAPHUN
XapakTep Cy4YacCHUX JOCHUIKEHb 1 TMOEIHYIOTh EKOHOMIYHUN, MeaaroriyHui,
€KCIIEPUMEHTAIBHO-NIPUPOIHNYMH, 1H()OpMaLIHHO-aHANITUYHUA Ta IHCTUTYLIAHUN
nigxoau. IlpencraBneHi pe3ynbTaTd MOKYTh OYTH BUKOPUCTaH1 Y HAYKOBIN, OCBITHIN
1 MPaKTUYHIA JIAJIBHOCTI Ta CIYyryBaTM OCHOBOIO ISl MOJAJIBIIMX JOCHIIKEHb Y
chepax OCBITH, €KOHOMIYHOTO BIJHOBJICHHS, KiOepOe3meKku, OXOPOHHU JTOBKLLISA,

(G pPOBOro BpsIIyBaHHA Ta CTaI0i MOOUIHHOCTI.



PO3JILI 1
HOBI MIJIXO0/IM 10 ®IHAHCOBOI NIATPUMKHU BI3HECY B

YMOBAX BIMHHA

Tumoub Mupociaasa,

K.€.H., 1011. ipodecop kadenpu
Oi13HeCy Ta ynpaBiIiHHS

3BO «VYuiepcutet Kopouns anumnay,

M. IBaHO-DpaHKIBCHK

[ToBHOMacmiTaOHa BifiHa cpopMyBana 1yl YKpaiHCHKOTO Oi13HECY CEpEeIOBHIIEC
BHUCOKOI TYpOYJIEHTHOCTI, Y MEXaX SKOTO PIIICHHS M0A0 30epeKeHHS iSTIbHOCTI,
nepepo3noaAlly pecypciB, pesokarlii, 3SMiHM pUHKIB 30yTy Ta nudposizailii mpoiecis
YXBATIOOTHCA 3a YMOB jaedinuTy vacy, kamitany ¥ iddopwmarii. I[lopymenns
JAHIIOTIB TOCTavaHHs, (PI3WMYHI BTpaTH aKTHBIB, KaJpOBl1 3MIHU uUepe3 MirpalliiHi
IPOIIECH, 3POCTaHHSI BapTOCTI (pIHAHCYBaHHS Ta CTpaxyBaHHS PU3HMKIB OJHOYACHO
3MIHIOIOTH SIK TapaMeTpHu pe3yNbTaTUBHOCTI MIINPUEMHUIBKUX CTPYKTYp, TaK 1
JIOTIKY YTMPaBJIIHHS iX CTIHKICTIO.

OyHKIIOHYBaHHS Oi3HeCY B yYMOBaxX BIWHM BKazye Ha pI3Ke€ CKOPOUYCHHS
KUTBKOCTI aKTUBHHUX CYO’€KTIB TOCIOJApIOBAaHHS, MaAiHHSA OOCATIB BUPOOHMIITBA
peamizailii, 3HIKEHHS 3alHATOCTI, 3TOpPTaHHS IHBECTUIIIMHOI AKTHBHOCTI Ta
noriprieHHs (iHaHCOBUX pe3yJbTaTiB (Tabu. 1).

3 METOI0 Yy3arajJbHEHHS OKpECJICHUX MpoOJeM  JOMUIBHO TMPEJACTaBUTH
CTPYKTYpY OCHOBHHUX 0ap’€piB, 3 SKUMH CTHKAIOTHCS CyO’ €KTH TOCIIOAapIOBaHHS B
cydacHUX yMoBax ( puc. 1).

[lompu BuIE3a3HAYEHI MOKA3HUKH, MAMPUEMHUIBKHA CEKTOP 3aJTUIIAE€THCS
byHIaMEHTOM €eKOHOMIiKH, 3a0e3medyroun poOoUl MICIsA, HAIOBHEHHS OIOJIKETY,
(yHKIIIOHYBaHHST ~ KPUTUYHOI  1HQPACTpyKTypu  Ta  HaBIThb  HIATPUMKY
000pOHO3AaTHOCTI JepkaBu. ToMy, BBaKaemMo, 110 (IHAHCOBE CTUMYJIFOBAHHS YK€

BAXKJIMBUU aCIIEKT.



Tabmuns 1

DiHaHCOBI pe3yJabTaTH 10 ONOAATKYBAHHA BEJIMKHUX TAa CepeIHix

NiANPHUEMCTB IPOMHUCI0BOCTI 32 BUAAMHU €KOHOMIYHOI AislJIbHOCTI 32 9 mic.2023-

2025 pokax, MJIH I'pH

By ekoHOMIYHOT AIsUIBHOCTI Kon 2023 2024 2025
3a
KBE
II-
201
IMpomucaoBicTh (ych0ro) B+C+ | 116 871,0 | 174166,9 | 192 485,2
D+E
JloOyBHa MpOMUCIIOBICTH 1 po3pobIieHHs Kap'epiB | B 42 928,0 77 754,5 11 862,1
IlepepoOHa MPOMHCIIOBICTH C 87 263,7 |91807,2 128 255,8
BupoOGuunrBo xapuoBux mpoaykTiB, HamoiB i | 10-12 | 44921,6 |352750 |29878,9
TIOTIOHOBHUX BUPOOIB
TekcTiibHE BUPOOHMIITBO, BUPOOHUITBO ojary, | 13-15 | 2 850,4 1289,9 1840,3
HIKIpHU Ta BUPOOIB 31 HIKIPH
Burorosnennst Bupo6iB 3 aepeBuHH, marmepy Ta | 16-18 | 5718,0 2 259,6 4718,7
noyirpadivyHa AiSUTbHICTh
Bupo6uuirso KOKCY Ta npoaykTis | 19 -791,8 975,2 622,6
HadTomepepoOIeHHS
BupoOGuunreo xiMiuHMX pedoBuH 1 XimiuHOi | 20 6 530,1 -9 000,9 8278,9
MIPOAYKITIT
BupoO6uunrso OCHOBHUX dapmaneTnyHux | 21 4 899,7 5 870,5 6 843,6
MIPOJYKTIB 1 MpernaparTiB
BupoOHUIITBO TYMOBUX 1 IIJITaCTMAcOBUX BUPOOIB, | 22, 23 | 10 254,4 8574,8 11 970,2
1HII0T HEMETaJIeBO1 MiHEpaIbHOT MPOYKIIii
MeranypriiitHe BHPOOHUIITBO Ta BUpoOHMITBO | 24, 25 | -6 336,7 11 993,7 18 506,4
TOTOBHX METaJICBUX BUPOOIB
MarmuHoOy1yBaHHS 26-30 | 15372,9 30716,5 42 694,8
— BHUPOOHUIITBO KOMIT IOTEPIB, EJIEKTPOHHOI Ta | 26 2 518,3 4789,0 7 639,3
ONTHYHOI TPOTYKIIIT
— BUPOOHUIITBO €JIEKTPUYHOTO YCTATKOBAHHS 27 1137,2 2 658,3 674,6
— BUPOOHUITBO MAIlMH 1 YyCTaTKOBaHHA, He | 28 2 650,1 9201,2 13 083,1
BITHECEHMX 0 IHIIUX YIPYNOBaHb
— BUPOOHUIITBO aBTOTpaHCHOpTHUX 3acobiB Ta | 29, 30 | 9 067,3 14 068,0 21 297,8
IHIITMX TPAHCIIOPTHHUX 3aCO0IB
Bupo6uunrso mebmis, iHmoi npoaykiii; pemont i | 31-33 | 3 845,1 38529 29014
MOHTaK MAIIVH 1 yCTAaTKOBaHHS
Iloctauanus enexTpoeHeprii, rasy, mapu Ta | D -12694,8 | 74443 54 071,7
KOH/IMIII{0BaHOTO MOBITPSI
BogomocrayanHs; KaHaiti3aiisi, NOBOMKEeHHS 3 | E -625,9 -2 839,1 -1704,4

BIJIXOJaMHU

Jlxepeno: [1]
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3 ciung 2026 p. B YkpaiHi 3ampaioBajia Jep:KaBHAa Mporpama CTpaxyBaHHS
MaifHa Oi3Hecy Bil BO€HHHMX pu3uKiB [2]. Llsg mporpama nepenbayae KOMIIEHCAIIIO
30UTKIB HE JIMILE Y BUMAAKY NPSIMOIO BIYyYaHHS CHaps/iB, a i MOOIYHUX YIIKOJKEHb

(ynapHa XBWJIS, YJIaMKH TOLIO), IO ICTOTHO MiJIBUILYE BIIEBHEHICTh MIAMPUEMIIIB Y

3aXHUCTI CBOIX AKTHUBIB.

BincyTHicTh HEOOX1/THOT CHPOBHHU Ta MaTepiaiiB  =8.6
HenmocraTHicTh TaHUX 1 3HAHB MIO/I0 KPAIIUX YMOB . . , ===
3pyiHOBaHICTh JIAHIIFOTIB TOCTAYaHHS 7=
3acrapina GizHec-Moznenp  =8:8=

HenocraTHs miITPUMKA IEPIKABH Y PO3BUTKY EKCIIOPTY 6=
BincyTHicTh 3aMOBIICHb Ha 30BHIIIHIX PHHKAX 8=
Heedexrusna abo nopora jgorictuka 8=
BizncyrHicTb He0OXiHOT MiATPUMKH Oi3HECY Ha. .. ~=fPuSmm

HecBoeuacHi po3paxyHKH KIIi€HTIB ab0 X MOBHa.. . $3:9=
BincyrHicTh HEOOX1THOTO 00T THAHHS 157=
BincyrHicTh HEOOX1IHOT MATPUMKY Ha PiBHI YKpaiHU “+6r=
HemoOpocoBicHa KOHKYpEHITist 1844=
[Nepenxonu 3 60Ky perynsaTopHuX a00 (icKaNTbHUX. . . aE a1 A
HenmocraTHicTh KpeTUTHUX KOIITIB, 30KpeMa B. .. =g

JleMITiHT KOHKYPEHTIB i 3arajibHe 3HWKEHHSL. . . S o
dokycyBaHHs yBaru ta pecypciB Ha gornomosi 3CY e
Broma BiiacHuka abo KepiBHOrO epCoHaITy =205
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BincyTHIiCTh 1OCTaTHBOI KUTBKOCTI KBaJTi(hiKOBAHHX. . . —— S
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BincyTHicTh JOCTaTHBOI KITBKOCTI. . . I
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Puc. 1. IIpoGaemu 111 BiTHOBJIEHHS TAa PO3BUTKY HMiANPUEMHHUIIbKUX
CTPYKTYP B YKpaiHi
Jlxepeno: [3, . 185]

Bognouac  mopmanmbpmie  yAoCKOHaneHHS — ()IHAHCOBOTO  CTUMYITIOBAHHS
MIANPUEMHHIITBA  JIOIIUTBHO ~ OpIEHTYBaTH Ha  (OpMyBaHHS JTOBFOCTPOKOBOT
¢diHaHCOBOI CTIMKOCTI Oi3HECYy, a HE JHIIe Ha THUMYACOBY KOMIIEHCAI[II0 BTpaT.
BBaxaeMo, 110 JOLUIBHO TMEPEeXOAWTH a0 AudepeHIiioBaHoi Moaen (GpiHaHCOBOT
MIATPUMKH, $IKa BpPaxOBYE Tally3€BY CHEUHU(IKy, pEriOHaATbHUN pIBEHb BOEHHUX
pU3HKIB 1 (DIHAHCOBY CIPOMOXHICTh CYyO’€KTiB mignpuemMHuursa. [loegHanHs

MUJIBFOBOTO KPEAUTYBAHHS 3 MeEXaHI3MaMM JEp:KaBHUX TapaHTid, craburizanii
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IPOIIOBUX MOTOKIB Ta BUMOTaMH 70 (hiHAHCOBOTO IUIAHYBAHHS JO3BOJHUTH 3HU3UTU
PU3HK BTPATH JIKBIAHOCTI, MIABUIIUTH BiMOBIIAIBHICTh 332 BUKOPUCTAHHS KOIITIB 1
CTBOPUTU TMEPEAYMOBU JUIsl BIAHOBJIEHHS 1HBECTHUIIIHOT aKTUBHOCTI O13HECy B
yMOBaxX BOEHHOT EKOHOMIKHU.

BaxxuBUM HampsMoM yIOCKOHAJICHHS MiJIPHEMHHIITBA B YMOBaX BOEHHOI
€KOHOMIKH € MiJIBUILIEHHS aJalTUBHOCTI Cy0’€KTIB rOCIIOIapIOBaHHs Ta (hOPMyBaHHS
CTIMKMX CTpaTerii pearyBaHHs Ha TpuBajl BO€HHI 3arpo3u. OIlliHKa IisUIbHOCTI
013HECOBUX CTPYKTYp B YKpaiHi 3acBiiuye, 110 MOBHOMAacIITabHa BiiHA cTaja s
OUTBIIOCT] MIAMPUEMCTB CUCTEMHUM IIOKOM. BiCyTHICTh HampalbOBaHUX CIIEHapiiB
Iiil, pe3epBiB JIKBIJHOCTI Ta MEXaHI3MIB KPH30BOTO pearyBaHHsS 3yMOBHJIA
BUMYIIIEHE 3TOpTaHHS a00 CyTTeBE CKOPOYCHHS isNIBHOCTI 3HAYHOI YacTUHU
MiAMPUEMCTB HA TIOYaTKOBOMY €Tami BOEHHOI arpecii. Y 1bOMY KOHTEKCTI
QIANITUBHICTh JIONUIBHO PO3IMIIANATH HE SK THMYACOBY pPEakIlifo Ha Kpu3y, a sK
NOCTIMHY YOPaBIIHCHKY XapaKTEpUCTUKY MIANPUEMHUIITBA, 10 Mae OyTH
IHTErpOBaHa y CUCTEMY CTpaTEeTridHOro Ta (hiHaHCOBOTO TUTAHYBAHHS.

OnuuM 13 HaWOLIBII TOIIMPEHWX IHCTPYMEHTIB ajanTalii B yMOBax BiHHHU
cTaja peJioKaris MiIMPUEMCTB, sIKa J03BOJIMJIA 30epertd BUPOOHWYI TMOTYXKHOCTI,
TPYJIOBUM TMOTEHIial 1 TOCHOJApChKi 3B’SA3KH, OCOOJMBO [jIsi Oi3Hecy 3
npuGPOHTOBUX Ta OKYIOBAHUX TEPUTOPii. BogHOoUac BiliHa Ma€e 3aTsSHKHUN XapakTep,
a OTXe peJIoKaIliliHI MpOIeCH HE € 3aBEepPUICHUMH 1, WMOBIPHO, TPUBATUMYThH Y
CEPEeHbOCTPOKOBIH mepcnekTuBi. ToMy BBakaemo, M0 MOTPIOHO MEPEXOAMTH Bif
pPa30BUX pillleHb A0 CUCTEMHOI MIATPUMKHU MIAMPUEMCTB, 5K JUIIE IUIAHYIOTH a00
BUMYIIICHO 3/1MCHIOBATUMYTh MEPEMIIICHHSI B MaOyTHHOMY. 30Kpema, MiITpUMKa
Ma€ OXOIUTIOBaTH He Jnuiie (i3uyHe TEPEeMillleHHS BHPOOHUIITBA, a W aJamTalliio
MIATPUEMCTB 10 HOBOTO E€KOHOMIYHOTO CEPEIOBHUINA, BKIIOYAIOYM IHTETpaIliio B
JIOKaJIbHI pUHKH, (OPMYBAaHHS HOBUX MAPTHEPCHKUX 3B’SI3KIB 1 KOPUTYBaHHS Oi3HEC-
MOJENEN.

Po3BUTOK JIOACHKOTO KamiTaly TaKOX € HEOOXITHOI YMOBOIO CTIHKOCTI.
Biitna cripuumHuna BiATIK KBadiiKOBaHMX KaApiB 3a KOPJIOH Ta MOOUII3AIllIO, L0

oronwio aedinuT poOo4oi cuii B 0ararbox ramdy3six. 3a IUX YMOB MIANPHUEMCTBA
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BUMYIIEHI IHBECTYBaTH B HaBYaHHS 1 nepekBaiikaliio NepcoHally, aBTOMaTU3AI1}0
PYTUHHHX MPOIECIB (32 MOXJIMBOCTI) Ta 3aJIy4€HHS O EKOHOMIYHOI aKTUBHOCTI THX
Ipyl HACEJIEHHs, AK1 paHille Oyau MeHIIe 3a/isH1 (BHYTPILIHBO MepeMillleHl 0colu,
BETE€paHM, JIOAM 3 IHBAIIAHICTIO Toulo) [4, C. 166]. Tomy mnignpueMusm ciin

BIIPOBAXKYBAaTH MPOrpaMu ICUXOJOTTYHOI MIATPUMKH ( puC. 2).

3aMpoBaPKEHHS BHYTPIIIHIX MPAKTUK MIITPUMKHU
MICUXOJIOTTYHOT O€3MeKH MPaI[iBHUKIB

\ 4

PO3BUTOK KOMaH/HO1 3TYpTOBAaHOCTI Yepe3 THy4Ki
(dopMatu B3aeMoiii, B3aEMOJOIIOMOTY Ta CIUIbHE BUPILICHHS

A\ 4

N\ OTIepalliifHIX 3aBJIaHb Y KPU30BHX YMOBAX
Mortusarti \. J
s COLIIaIbHOTO ( ) ) ) N )
DPO3BHTKY > TATPUMKA TH/HMBIYaTbHOTO npodecitHOTo 3pOCTaHHS
MPAIlIBHHUKIB
\_ J

\ 4

(dbopMyBaHHS BITUYTTS IIHHOCTI ITpaI[iBHUKA

\ 4

MIBHUIICHHS MOPAJIBHOTO AyXY MEPCOHATY

Puc. 2. Ilpono3uuii o0 MoTuBaIii CONiaJibHOr0 PO3BUTKY NMEPCOHATY B

YMOBaX BOEHHOI'O CTaHY

B ymoBax BiifHM 171 BHOKMBaHHS OI3HECY KPUTUYHOKO CTaja JuBepcHdikallis
pUHKIB 30yTy 1 pO3BUTOK MApPTHEPCHKHX Mepex. BillHa 3rypryBana Oi3Hec-
CHUIBHOTY: MIANPUEMCTBA OOMIHIOIOTBCS  pecypcaMu, iHGOpMAIli€ro, pa3oMm
700i0I0Th 1HTEepecu. Hampukiaa, BUpOOHUKHA XapuOBUX MPOJYKTIB KOOMEPYIOTHCS
JUTSL CTIUTBHOT JIOTICTUKH 1 eKcriopTy, [ T-xommaHii 00’ €1HYIOThCSI B KOHCOPIIIYMU ISt
BUKOHAHHS KPYIMHUX 3aMOBJICHb, PUTCUJIEPH CHUTHHO BUKOPUCTOBYIOTH CKIAIH 1
TPAHCTIOPT ISl MATPUMAaHHS Oe3mepeOiiiHol ToCTaBKHU ToBapiB. PO3BUTOK Trairy3eBuX
1 perioHampHuX Oi3HEc-acoliamiii, KiactepiB 3HayHO minBuiye cTidkicte MCII,
ajpke B MEpexl Jiermie 3HaWTH NIATPUMKY 1 3aMiHy B pasl BTpar. Jlocsin
MICTSIBOEHHOT B1IOYyI0BM XOpBaTii MoKa3ye, 10 HecTaya MmiaaTdopM sk MEPEKeBOi

B3a€MO/11 TAJIbMY€E PO3BUTOK IMiIMPUEMHHUIITBA.
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ToMy ogHMM 3 HAOPSIMIB YJOCKOHAJIEHHSI € CTBOPEHHS MILIHMX O13HEC-MEpEex:
IHKyOaTOpH, KOBOPKIHTH, KJIacTepH, TOPrOBO-IIPOMUCIIOBI MajaTH MarOTh CTaTH
MalJaHYMKaMH, /€ MIANPUEMIIT MOXKYTh CHUIBHO BUPIIIYBATH MPOOJEMU BOEHHOTO
qacy.

Oco0nuBy posib BIAITPaOTh MIKHAPOAHI MapTHEPCTBA. YKpaiHChKI KOMMaHIi
BCE€ AaKTHUBHILIE CIIBOPALIOIOTH 13 3apyObKHUMHU. Ypsg Ta Oi3Hec-acouiamii
JOKJIAJal0Th 3yCWJIb ISl 1HTerpamii YKpaiHu y TJI00aibHI JAHLIIOTM TMOCTa4aHHs
HaBITh M1 yac BiHU. Sk pe3ynbTar, NMONPU PU3MKHU, MPAMI 1HO3EMHI 1HBECTHIIIi
[OCTYIIOBO TOBEPTAIOTHCS: 3a0€3MeUyl0ThCS CTpaxoBl TapaHTii JJIs 1HBECTOPIB,
npoBoAsTecss  B2B-dbopymu, 3amyuaetbcs giacmopa. Hanpukiaa, areHTcTBO
CeiToBOTO OaHKY BKE Hajana CTPaXxOBHX rapaHTid Ha cyMy moHas 215 MiTH. 101, aJis
NOKPUTTS BOEHHUX PU3HUKIB IHBECTHIIH B VYkpaiHi [5]. Posrmsmaemo 1me sk
MO3UTHUBHHM CUTHAI MIKHApPOJHOMY Oi3HEcy, 10 BKJIQJICHHSA B YKpaiHy HaBiTh 3apa3
MOKYTh OYTH 3aXUIICHUMHU.

VYkpaina cniibHo 3 cycigHimMu KpaiHamu (Ilomeima, Pymynis, Moinmosa)
NpaIoe HaJ PO3UIUPEHHSIM MPOIYCKHOI CIIPOMOKHOCTI MPUKOPIOHHUX TMEPEXOiB 1
CTBOPEHHSIM HOBUX TPAH3UTHUX MAapIIPYTiB, a0W 3a0€3MEeYUTH JOTICTUKY €KCHOPTY
Ta iMIopty. 3a niarpumku €C peanizyloTbCsl MPOEKTH BIAHOBICHHS Ta PO3IIUPEHHS
noptoBoi iH(ppacTpykTypu Ha JlyHai 1 B 3axigHUX perioHax (3arajJbHUA OIOKET
JIUIIE TTIOTOYHHUX MPOEKTIB — 50 MutH €Bpo) [6]. KpiM TOro, akTUBHO PO3IIISAAIOTHCS
IHHOBAI[IHI HAMPSAMKH Ha KIITAJIT TPAHCKACHINCHKOTO MapuIpyTy JUisl JOCTAaBKU
BaHTaxiB 3 A3ili B YkpaiHy B 00xim HeOe3meuHux 30H. BuimesazHaueHi KpOKHU
MiABUIIYIOTh JIOTICTUYHY CTIHKICTh €KOHOMIKH, HaBIiTh y pa3i TPUBAJIOTO 3aKPUTTS
YOPHOMOPCHKHMX MUIAXIB YKpPAiHCHhKHI Oi3HEC MaTHUME albTepPHATHBHI KaHAIW s
TOPTIBIIL.

Y KOpPOTKOCTPOKOBIM MEPCHEKTHBI MIANPUEMIISIM JTOBOJUTHCS MHUPUTHCS 3
3pOCTaHHSIM JIOTICTHYHHUX BUTPAT (Yepe3 JMOBII MapuipyTH, CTpPaxoBi mpemii 3a
PU3HUKOBaH1 TMepeBe3eHHs], AediuuT nanuBa Tomio). OIHAK 1HBECTHUIIll B JIOTICTUKY
3apa3 - 1€ 3anopyKa MailOyTHHOrO BITHOBJICHHS. bi3HEC-CMUIBHOTA CHUIBHO 3 YPSIAOM

(dbopMye HOBY JIOTICTUYHY CUCTEMY, OUIbII ACIEHTPAII30BaHY 1 CTIHKY A0 MOTPACIHE:
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PO3BUTOK PETiOHATBHUX CKIIAJIIB, PE3EPBHUX TPAHCIOPTHUX KOPHUAOPIB, JOKaIi3alis
KPUTHYHOTO BHPOOHUIITBA OJIIKYE IO CHPOBHMHU YW CHOXHBada. Bce 1e 3MeHInye
BPa3IMBICTh MIAMPUEMHUIITBA TEpel BOEHHUMH yaapamu. OTxke, yIOCKOHAJICHHS
MIIIPUEMHUIITBA B YMOBax BIMHU HEMOXUIMBE O€3 MoJepHizalii Ta mnepedy1oBU
JIOTICTUYHOI IHPPACTPYKTYPH.

diHaHCOBE MUTAHHS B YMOBaX BOEHHOI €KOHOMIKH CTOiTh OCOOJMBO T'OCTpO,
TOMY OJTHUM 3 HANpSMIB YJIOCKOHAJCHHS MiIMPUEMHUIITBA € PO3IIMPEHHS JOCTYITY
no (iHaHCOBMX pecypciB. Mwu Bxe 3raayBald PO TUIBIOBI  KPEAUTH
(HU3BbKOBIJICOTKOBI TO3UKH, KAHIKYJIM IO JIFOYMX KpeauTax) Ta MpsiMi TPaHTH.
JloJ1laTKOBO BMNPOBAKYIOTHCS HOB1 (PIHAHCOBI MPOJYKTH, MPUCTOCOBAHI A0 YMOB
BiiHU. 3o0kpema, HaOupae 00epTiB (PaKTOPUHI Ta PEBEPCUBHUN (PAKTOPUHT —
MEXaHI3MH, 110 J03BOJISIIOTh KOMIIAHISIM IITBUJIKO OTPUMATH OOOPOTHI KOIITH TiJT TXH1
BIZICTpOYEHI miaTexi. Takox 3 sBISIOTbCA MiaTgopMu Peer-to-peer kpeauTyBaHHs,
KpayAdaHIUHTOBl KaMIlaHii Ha MATPUMKY YKPAiHCBKUX ITANPUEMCTB, IO
3a]Ty4ar0Th KOIITH BiJl TPOMAJISH K BCEPEAUHI KpaiHH, TaK 13a KOPIOHOM.

JIJist pO3BUTKY MIANPUEMHUIITBA 1HBECTHUIIIMHI PECypCH HANpPaBISIOTHCS Yepes
IPAaHTOBI KOHKYPCH, MPOTPaMU YaCTKOBOTO TapaHTyBaHHS KPEAWTIB, MPOEKTU BiJ
MbKHapoaHuX GonaiB. Icropuunuit mocein I'py3ii micns BitHE 2008 p. miaATBEpIKYE
e(hEeKTUBHICTh TAaKOT'O MIAXO0MY, OJpa3y Micis KOHQIIKTY 3aXigHi MapTHEPH HaJaH
I'py3ii macmrabni maketu poromoru - CIHA Buaimwm 1 mupa mon Ha BiaOyIoBY,
€C - 500 muH €Bpo, a MDKHAPOAHI (PIHAHCOBI THCTUTYIl 3aMyCTHJIA KPEIUTH 1
rapaTii Jsi cTadimizanii ekoHoMmiku [7]. PazoM 31 cMinuBuME pedopMaMu pecypcH
JIO3BOJIMIIA  TPY3MHCHKIM EKOHOMIIl IIBHJIKO BIZHOBUTH JOBIpY I1HBECTOPIB 1
MOBEPHYTUCA Ha TpaekTtopito pocty. Jus VYkpaiHu HUHI KPUTHYHO BaXKIUBO
MPOJIOBXKYBATH POOOTY 13 JOHOPaMU Ta IHBECTOPAMH.

BBaskaemo, 10 AOMIIEHO 30CEPEIUTUCS HA PO3BUTKY GopM (hiHaHCYBaHHS, 3a
aKuX (HiIHAHCOBE HABAHTAXKEHHS KOPENO€ 3 (aKTHUHUMH PE3yJbTaTaMU JiSUTHHOCTI
MIANPUEMCTB, IO JO03BOJUTH 3MEHIIUTH PHU3UK BTPATH JIKBITHOCTI Yy TEpiOau
nagiHHg  jgoxoAiB.  IlepcnekTUBHUM  HampsiIMOM €  TakoX  (OpMyBaHHS

albTEPHATUBHUX KaHAJNIIB 3aJy4Y€HHSI KOINUTIB, 30KpeMa PEriOHaJIbHUX MEXaHI3MIB
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B3a€EMHOro (piHaHCYyBaHHS Ta (PIHAHCYBaHHS M MIATBEP/UKEHI 3aMOBJIEHHS, IO
JI03BOJISIE MIIMPUEMCTBAM OTPUMYBATU pecypcH 0€3 HEOOX1THOCTI HaJJaHHS 3HAYHOT'O
3actaBHOro 3abe3nedeHHs. Okpemoi yBaru notpedye po3poOeHHs creniani3oBaHuX
(dbiHaHCOBUX PIIIEHb JJIs MIANPUEMCTB, K1 NIepeOyBaloTh y Ipolieci penokailii abo
BUMYIIICHI TOBTOPHO 3MIHIOBAaTH MICI€ JISJIBHOCTI, 3 YypaxyBaHHSM 3aTsSXKHOTO
XapaKTepy BOEHHUX PU3HUKIB.

Hocsin I3paino 0co0AMBO MOKA30BHM, amke I JepikaBa ACCATHIITTAMU
PO3BUBAETHCSI B yMOBaX IIEPMAHCHTHOTO BIHCHKOBOI'O TPOTUCTOSHHS. I[3painb
JEMOHCTpPY€E, 10 AaKTHBHI BIMChKOBI KOHQIIKTHU He OOOB’S3KOBO BEAYTh MO
€KOHOMIYHOT'0 3aHemnaay — 3a HaJeXKHOI MOJITUKU MOXKJIMBE HaBiTh 3pocTaHHs BBIL
Tak, B mepion Tak 3BaHOi «BiliHM Ha BUCHaXeHHS» 1967-1970 pp. i3painbchka
eKoHOMIKa 3pocia Ha 44%, 10 CTajgo MOXJIUBUM 3aBISKU MOETHAHHIO JKOPCTKHX,
ajie THYYKHMX JIepKaBHUX 3aXO0(1B Ta MAMPUEMHHUIIBKOT IHHOBAIIHHOCTI.

VYpsan I3painto, 3 ogHOro OOKy, MPOBOAMB AKTHUBHY MOHETapHO-(iCKaIbHY
niaTpuMKy. LleHTpoOaHk TprMaB OOJIKOBY CTaBKY Ha piBHI 6% (IJIs MOPIBHSHHS, B
Vkpaini 2022 p. — 25%), nepkaBa mokpuBaia AeiUT OMOIKETY eMICIE0 1
cyOcuayBana kpeautyBaHHs Oi3Hecy (mo 10% OrompkeTHMX BHAATKIB MILIO Ha
NpOrpaMH KPEAUTHOI MIATPUMKH). 3 IHIIOTO OOKY, MOCTIHHA 3arpo3a CTUMYJIOBaja
IHHOBAIIMHUN PO3BUTOK: 3HA4YHI KomTH BKjiIaganucs B R&D, BiiickkoBI TexHOIOTIT
aKTUBHO aJIaNTyBaJUCS IJIs IIUBUILHOTO 3aCTOCYBaHHS, JIepkKaBa uyepe3 MporpaMu Ha
kmTant «Yozma» (1990-t1i) crumynroBana mMosiBy BeHUypHOro Kamitamny [8]. B
pesynbrati [3paine mepeTBOpUBCS Ha «CTapTam-HAIIIO» 3 MOTYKHUM TEXHOJIOTTYHUM
cektopoMm, mo reHepye moHan 20% BBIL. [Ins VYkpainu 13pailbCchbKkuii JTOCBiJ
MIIKPECIIIOE BAXKJIMBICTh 1IHHOBAIIIM Ta Aep)kaBHOT miaTpuMKkH. HaBiTe i yac BiiHH
BapTO 1HBECTYBATH B HOBI TEXHOJIOT1i, OCBITY, CTapTaIy, aJiKe e JpaiBep 3pOCTaHHS
1 OCHOBA MICISBOEHHOT KOHKYPEHTOCIIPOMOKHOCTI.

[Toxa3oBUM y KOHTEKCTI BIIHOBIEHHS JOBIpH iHBECTOpPiB € AocBin ['pys3ii, ska
micasi cepii BoeHHUX KOHGMIKTIB Yy 1990-x pokax ta BiiiHM 2008 poky 3aiiicHuna
rOoKy TpaHcopmallito O013Hec-cepeioBuIla, MOENHABIIN JEPErysaLiiiHI 3aX0au 3
MOC1A0BHOIO O0pOTHO010 3 Kopymiieto. Peanizalisi Tak 3BaHUX «IIOKOBUX» pePopm
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nepeadavyana paJguKalibHE CKOPOYEHHS JIIEH3IMHUX BUMOT, 3alpPOBAJKEHHS
MPUHLIUITY «€JUHOTO BiKHA» JJIS 3alI0YaTKyBaHHs O13HECY, 3MEHIIICHHS TOAATKOBOTO
HABAHTA)XCHHS Ta CIIPOIICHHS anMiHicTpyBaHHs [9]. BogHodyac BaromuMm enemMeHTOM
[IUX MIEPETBOPEHB CTaja CUCTEMHA pehopMa MUTHUX, MTOIATKOBUX 1 MPAaBOOXOPOHHUX
OpraHiB, 110 JO3BOJIMJIO CYTTEBO OOMEXHUTH KOPYMIIIHI MPAKTUKA Ta BIJHOBUTHU
nepen0ayyBaHICTh IPABUII BeICHHS O13HECY.

Jlns Ykpaiau jgaHuid TOCBiA € OCOOJMBO PEJIEBAHTHUM 3 OTJISIy Ha Te, IO
po3kputTs HamionanbHUM aHTHUKOpyNUiMHUM Oropo Ykpainu ta CrneniaiaizoBaHOIO
AHTHKOPYMIIHHOI TPOKYPAaTypOI0 MacIITaOHMX KOPYMIIMHUX CXeM, MOMpPH iXHIO
Ba)XJIMBICTh 3 TOYKM 30py BEPXOBEHCTBA MpaBa, BOJHOYAC HETATHMBHO BIUIMHYJIO HA
IHBECTHUIIIMHI OYIKYBaHHS Ta pPIBEHb JIOBIpM MOTEHI[IMHUX 1HBeCcTOpiB. B ymoBax
BIMHM  KOPYMIIMHI PU3MKK  CHOPUWMAIOTBCA  MDKHApPOJHUM  KamiTajloM  SIK
MYJbTUIIIIKATUBHUN (AKTOp HEBU3HAYEHOCTI, 10 CTPUMY€E MPUILUIUB I1HBECTHIIIN
HaBITh 3a HasIBHOCTI (D IHAHCOBUX TapaHTIH 1 JOHOPCHKOT MIATPUMKH.

Takum umHOM, cepel KIOUOBMX  HampsMiB 3abe3nedeHHs (iHAHCOBOT
CTIHKOCTI Oi3HECY BapTO PO3MVISLAATH PETYJSITOPHY THYYKICTh, (piHAHCOBE
CTUMYITFOBaHHS, PEJIOKaIlito, ajanTallilo 0i3Hec-Moieel, pO3IUPEHHs] PUHKIB 30yTy
Ta MOJICPHI3alliio JIOTICTUKHU. Pa3oM 13 TUM, BOa4aeMo 3a HEOOXigHE 3arpoBaKEHHSI
nepexoay A0 OUIBII THYYKOi apxiTeKTypu (IHAHCOBOI MIATPUMKH, PO3BUTKY
aTbTCPHATUBHUX KaHAJIB JOCTYMy JO PECypCiB, IHCTUTYLIHHOT MiIATPUMKHU
MOBTOPHOT peJoKallii MiAMPUEMCTB 1 MOCWICHHI aHTUKOPYMIMHOI CKIIaToBOT SIK

YMOBH BITHOBJICHHS 1HBECTHIIIMHOT TOBIpH.
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CHAPTER 2
THE CONCEPT OF TRAUMA-INFORMED FOREIGN LANGUAGE

TEACHING IN TERTIARY EDUCATION

Rekun Nataliia,

PhD (Pedagogy), Associate Professor,
Associate Professor of Foreign Languages Department
of Psychology and Sociology Faculties,
Taras Shevchenko National University of Kyiv,

Kyiv, Ukraine

The contemporary tertiary education environment is shaped by a number of
social, psychological and pedagogical challenges that may affect students’ overall
emotional well-being, engagement capability and academic performance. Particular
attention thus should be paid to the teaching practices which are applied to students
who have experienced diverse stresses, adversities, or traumatic events. In this regard,
foreign language learning may be especially sensitive to such factors as it involves
communication, self-expression, interaction with peers, and a certain degree of both
emotional and linguistic vulnerability.

Modern approaches to foreign language teaching undoubtedly have to go
beyond the transmission of academic knowledge and take into account the broader
emotional and social context of the learners. This issue is particularly relevant to the
higher education system in Ukraine which has been profoundly affected by the
ongoing full-scale war. Ukrainian university students and academic staff have been
studying and working under conditions of prolonged uncertainty, displacement,
disruption of educational routines, and exposure to various stressful and potentially
traumatic experiences. As a result, creating psychologically safe and supportive
educational environment has become an increasingly important component of

contemporary university teaching.
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It should be stressed that trauma-informed teaching does not imply treating
emotional disorder or diagnosing trauma, but involves understanding how potentially
traumatic experiences can influence learning and adapting educational practices
accordingly. We consider the concept of trauma-informed foreign language teaching
as a relevant and increasingly significant approach to creating inclusive, supportive
and student-centered learning environment. Therefore, the integration of trauma-
informed principles into foreign language teaching may provide a framework for
fostering safety, trust, predictability, learner autonomy, and supportive interpersonal
communication in the tertiary classroom.

Our central research claim focuses on the idea that participation in trauma-
informed foreign language learning may contribute to improved psychological well-
being, resilience, emotional regulation, social connectedness, and self-efficacy among
university students affected by the stress of the full-scale war in Ukraine. While
learning is not a clinical treatment, it can serve as a valuable supportive educational
environment that complements psychological recovery and promotes adaptive coping
strategies.

Methodologically, our study is based on theoretical analysis, as well as
empirical research methods, such as pedagogical observation and field survey.

The analysis of recent research and publications has revealed that there are still
relatively few researchers who particularly study trauma-informed foreign language
teaching at universities. Most recent works since 2022 come from three overlapping
areas, i.e. educational psychology and resilience, trauma-informed pedagogy in
higher education, and trauma-informed TESOL teaching. For our literature review we
are going to combine these three strands, as well as overview the researchers whose
work is directly relevant to our thesis. Such relevance stems from the need for a
scientific understanding of the unprecedented experience of Ukrainian university
students in both frontline and non-frontline regions, who have to endure a prolonged
period of daily missile and drone shelling threats, thus, experiencing the adversities

of disrupted education.
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A strong literature review primarily refers to psychological theories explaining
how supportive learning environments influence overall students’ well-being.
Modern scientists are increasingly focusing on the problem of psychological health of
the individual and mechanisms of adaptation to difficult life conditions. According to
O. Moskalenko, this natural phenomenon is due to the rapid increase in the number of
destabilizing factors that negatively affect psychological health and well-being of a
person. Biological threats, emergencies, extreme situations, military operations, etc.
are powerful stressors. That is why the study of the features of the formation,
maintenance and development of psychological resilience, endurance and the ability
to recover is a relevant issue for psychologists-theorists and practitioners [5, p. 67-
68]. Resilience, which is defined as the ability to function normally under stress and
recover from trauma, has been the subject of active research in world psychology
since the 1970s. The analysis of recent publications shows that the phenomenon of
resilience and the main theoretical concepts of resilience were studied, primarily, by
foreign scientists, such as A. Master, K. Connor, J. Davidson, R. Newman, G.
Bonanno, D. Coutu, fundamental empirical research was carried out by S. Southwick,
D. Charney, and various resilience models have been developed by K. Bolton, A.
Master, E. Miller-Karas [1; 5]. I. Bryce, B. Weston-Hill, J. Gildersleeve, K. Cantrell,
K. Preece have introduced a systematic literature review of trauma-informed
pedagogy in higher education prioritising the issues of student-centered learning [10].
The well-grounded concept by V.E. Wilson, R. Le Brocque, J. Drayton, S. Hammer
emphasizes the aspects of responsiveness in the trauma-informed English language
teaching to adults [11; 12].

The most recent studies have presented a comprehensive retrospective analysis
of the dynamics of psychological resilience in the context of armed conflict, which is
viewed not as a static trait, but as a strategic resource for the survival of the
individual and the community. A. Burovytska considers the issue of psychological
resilience of students in times of war and their ability to overcome stress. Based on
the fact that students experience various difficulties during war, such as evacuation,

loss of loved ones, violence and other negative events, the author substantiated the
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relevance of studying psychological resilience in the category of the civilian
population, particularly, among students during war, thus, identifying the main
factors that influence the formation and development of resilience in students [1, p.
17-18].

Based on the recent mental well-being monitoring, Ukrainian scholars 1.
Varnavska and O. Samkova have scientifically identified various stages of resilience
transformation among the civilian residents during the period 2022-2026. The stage
of adaptive stabilization demonstrates recovery through the revitalisation of the
educational process and professional activities, which serve as effective coping
strategies in the context of an ongoing war, while the stage of integrative resilience
focuses on post-traumatic growth and the implementation of European standards for
psychosocial support within the educational environment [2, p. 88-89]. It has been
demonstrated that the continuity of learning and the professional activity of teachers
and students contribute to the stabilisation of cognitive functions and the preservation
of subjective control over one’s own life.

A vast array of Ukrainian scholars has also designated a well-grounded theory of
the resilience strategies and coping behavior within the educational context of
ongoing war. It has been substantiated by O. Fedan, S. Lukomska, V. Zlyvkov that
cognitive coping strategy includes intellectual processing of trauma, rationalization of
danger and search for new life meanings in professional activities, for example,
teachers regard daily work as an act of intellectual resistance, rethinking traumatic
experience as a source of unique expertise and inner strength. V. Chernobrovkin, N.
Husak, M. Kozigora have stated that emotional coping strategy focused on stabilizing
the psycho-emotional background through specific “frontline” wartime humor,
religious practices and deepening micro-social ties [2, p. 94-95]. Finally, A.
Burovitska, S. Kuzikova, O. V. Moskalenko, T. Shcherbak have emphasized that
activity coping strategy is manifested by through active involvement in continuity of
the educational process and physical activity as a means of combating apathy [1; 2;
5]. We believe that these extended characteristics of crisis coping strategies can be

further redefined to develop the resilience model for trauma-informed foreign
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language classroom with the classification of crisis coping strategy, its deep detail
and application examples.

The issues of the psychological distress were developed in the works of F.
Vasilyuk, O. Medvedeva, N. Onishchenko, O. Skrypkin, T. Tytarenko. Foreign
researchers R. Lazarus, E. Frydenberg, M. Jacobson studied the peculiarities of
coping strategies during traumatic situations, while Ukrainian psycho-pedagogical
studies by 1. Korniienko focused on psychological mechanisms of the coping
behavior, and D. Zamerzliak, in particular, studied the formation of effective coping
strategies in employees of organizations when overcoming difficult life situations.
The research focused on the processes of adaptation of employees of organizations to
chronic stress, with an emphasis on the development and implementation of strategies
for overcoming difficulties in the professional environment. The author also
considered the influence of coping mechanisms on the psychological stability of
employees, taking into account the organizational hierarchy, individual
characteristics and external crisis factors, such as military operations and economic
instability in Ukraine [3, p. 9-10].

The works within educational psychology on the issues of the development of
emotional intelligence in adolescents as the main factor to form coping stratagies by
M. Kharadzhy, V. Medak, M. Kulesha-Liubinets, M. Radyk, M. Shpak [1; 7]. Their
concept of resilience involves not only overcoming difficulties, but also achieving a
positive outcome in the future. The overall goal is to establish a connection between
the level of resilience of students and their ability to effectively overcome stressful
situations that arise in times of war. The authors see the study of student resilience
during war as an opportunity to develop psychological support programs and
strategies for this vulnerable category of civilian population [1, p. 18].

The discussion on the specific social groups allowed designating generalized
“portraits of resilience” where the resilience of youth (the group of students) in
wartime is characterized by high flexibility. Education acts not only as a process of
acquiring knowledge, but also as a tool for constructing a “normal” future in

“abnormal” circumstances. Students demonstrate the ability for adaptive stabilization
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through involvement in digital educational spaces, which eliminates the feeling of
isolation [2, p. 94]. M. Kharadzhy and V. Medak clarified the essence and concept of
“emotional intelligence” as an integral psychological property of personality. The key
criteria for the development of emotional intelligence in adolescence are considered,
encompassing emotional awareness, self-regulation, motivation, empathy, and social
skills. Adolescence is marked by significant and intensive changes not only in the
emotional sphere but also in the intellectual and motivational spheres, which
necessitates a particular need for professional psychological support, timely
correction of possible deviations, and targeted development of emotional intelligence
as an important component of personal growth and social adaptation [7, p. 107-108].
In terms of rethinking coping strategies for students O. Ihumnova provided an
empirical study of individual-style features of self-regulation of students-
psychologists with different styles of coping strategies [4, p. 57-64]. The research
deals with the problem of coping behavior in modern psychological literature and the
influence of personal resources on the choice and application of coping-behavior
strategies. The formation and high level of development of regulatory planning,
modeling, programming, evaluation results and regulatory properties of flexibility
and independence of the individual system of self-regulation in students provides
implementation of constructive strategies of coping behavior and is a personal
resource in overcoming stressful situations [5, p. 69-70]. Given our focus on
Ukrainian university students living through the full-scale war, it is worth mentioning
an original contribution made by M. Btaszczyk, N. Kovalisko, P. Pienkowski, Y.
Pachkovskyy, M. Ryniejska-Kietdanowicz. The scholars examplified mechanisms of
resilience in Ukrainian universities during the Russian-Ukrainian war, as well as
provided the profound analysis on the relevant strategies to cope with adversity [9].
So, developed resilience is an important condition for maintaining the
psychological health of the individual, a factor in the formation of psychological
well-being and the ability to withstand life’s difficulties and quickly recover in
difficult life conditions. The statement can also serve as psychological evidence

within the concept of trauma-informed foreign language teaching.
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Much of the existing literature addresses refugees, migrants, or post-crisis
contexts in general, whereas there is still comparatively little research on trauma-
informed foreign language teaching in higher education during an ongoing war. In
this regard, a valuable contribution to both educational psychology and foreign
language pedagogy was made by the extensive study of E. Berger, S. Cowlishaw, D.
Falconer, L. Jobson, O. Makarenko, T. McDougall, V. McGaw, N. Nandakumar, M.
A. Phillips, T. Shyriaeva, Y. Sun, R. S.-K. Ting, O. Zhupanova who profoundly
reviewed the interventions in educational contexts to support students exposed to
war. Following the PRISMA approach for conducting systematic reviews and using
keywords under categories of “trauma,” “war,” and “school,” a total of 41 articles
were identified, thus, the results revealed that the most common types of
interventions provided to students included manualised psychological programmes
and arts-based interventions, followed by storying and providing students with
psychosocial support, other programme types included culturally-informed
programmes and sport and movement-based approaches. Most interventions focused
on supporting the psychosocial well-being of students [8, p. 12-13].

Our literature overview has proven that there is substantial work on trauma-
informed pedagogy, resilience in education, psychological support for students, and
English teaching during crises. However, there is still very little research that
integrates educational psychology with English for Specific Purposes (ESP) in higher
education to examine whether communicative foreign language learning can
contribute to emotional regulation, resilience, and post-traumatic growth among
university students living through the full-scale war in Ukraine. That intersection
might become the distinctive contribution for the further research broadening its
framework within the issues of resilience, post-traumatic growth, social-emotional
learning, self-efficacy, learner agency, and positive psychology. This aligns closely
with contemporary educational psychology and is likely to be viewed as both
methodologically rigorous and ethically appropriate, since language education can
reasonably be argued to support well-being without being presented as a clinical

treatment.
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Thus, further analysis on the concept of the trauma-informed foreign language
refers to pedagogical theories of foreign language teaching that foster engagement,
autonomy, and social connection — on the one hand, and emerging research on
trauma-informed education and language learning in crisis contexts — on the other
hand. Together, these strands provide a coherent theoretical foundation for our thesis.

Martin Seligman, an expert in positive psychology, focuses on developing
people’s strengths rather than only treating disorders. His research shows that
positive emotions help build psychological resilience and partially buffer the effects
of chronic stress. According to M. Seligman, well-being consists of the following
elements — positive emotions, engagement, relationships, meaning, accomplishment,
or so called PARMA elements. Undoubtedly, English classes have the potential to
promote all 5 PARMA components, i.e. enjoyable communicative tasks create
positive emotions, project work increases engagement, pair and group work develops
relationships, intercultural communication creates meaning, language progress
produces accomplishment. Therefore, foreign language learning may function as a
source of positive emotional experience during periods of prolonged uncertainty.

Another most relevant psychological theory — resilience theory developed by
Ann Masten who describes this concept as “ordinary magic” meaning that resilience
develops through ordinary everyday experiences rather than extraordinary
interventions. In this context foreign language learning naturally provides all the
protective factors described by the theory, namely, supportive relationships (provides
emotional stability), successful learning (leads to intrinsic motivation), routines,
competence (they observe measurable language progress), and hope. Social
communication itself becomes therapeutic because it decreases isolation which is
highly relevant during wartime. Communicative tasks, such as debates, simulations,
role plays, creative projects frequently induce flow which temporarily redirects
students’ attention away from intrusive thoughts.

Finally, the humanistic psychology by Carl Rogers: learning is most effective
when students experience empathy, acceptance, and psychological safety. Within

trauma-informed foreign language classroom educators can emphasize emotionally
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safe communication, non-judgmental interaction, supportive teacher-student
relationships. Supportive language classes cannot restore physical safety, however
they may strengthen belonging, self-esteem, self-actualization of the students.

Trauma-informed pedagogy seems to be the strongest educational framework
for our study as trauma-informed teaching recommends predictable classroom
routines, emotional safety, student autonomy, supportive feedback, collaboration,
avoiding unnecessary stress. Modern foreign language classroom can successfully
incorporate all these principles.

A variety of modern pedagogical theories support our ideas as well and provide
a list of practical recommendations for the trauma-informed teaching. Communicative
language teaching (CLT) emphasizes authentic communication, cooperation,
meaningful interaction. These practices reduce loneliness and increase social support,
both are considered recognized protective factors in trauma recovery.

In Project-based learning (PBL) projects encourage creativity, teamwork, future
orientation, problem solving. Students move from “I am a victim” toward “I am a
creator”.

Narrative theory declares that people recover from trauma by reconstructing
personal meaning. Language learning often involves storytelling, reflective writing,
autobiographical speaking, journaling. Narrative activities help organize traumatic
experiences into coherent stories.

Expressive art and creative pedagogy deals with activities such as digital
storytelling, podcasts, drama, filmmaking, presentations allowing students to express
emotions indirectly, which may feel safer than direct disclosure.

To support the theoretical grounds for the trauma-informed teaching concept we
have also applies the empirical methods of pedagogical reflection and university
students survey. In October 2025-2026 we conducted a questionnaire of the 1st and
2nd year students of the Educational and Scientific Institute of Journalism of Taras
Shevchenko National University of Kyiv. In total, 70 students participated in the
survey filling in Google Forms on a variety of questions regarding their preferences

as for classroom activities, learning format, aspects of mini-group work, difficulties
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of group interaction. Analysis of responses confirmed the assumption that group
forms of work are more often preferred, which were chosen by 57.1% of respondents,
of which 31.4% like working in pairs, and 25.7% of respondents chose work in mini-
groups (3-5 people). A number of questions related to the external factors that
influence the choice of the form of language training. It is noteworthy, that the
answer “both options” was chosen by the vast majority — 65.8% of respondents, thus
demonstrating a steady trend towards changing the educational paradigm, in which a
mixed online-offline format of training dominates [6, p. 112-114]. The results of the
field study confirmed the conclusions regarding the positive attitude of university
students towards a variety of group activities and team projects, their interest in
interpersonal interaction as a form of psychological support, mutual learning and
creativity. In this regard, the thesis on the relevant principles for the trauma-informed
foreign language classroom can be applied which declares improved overall
psychological well-being, emotional regulation, social connectedness, and self-
efficacy of the learners. Among the most significant adaptability factors there was the
one related to the blended form of learning as the most comfortable for Ukrainian
tertiary students nowadays.

To conclude, taking into account the broader social context of the foreign
language learning, i.e. the profound affects of the ongoing war in Ukraine, an up-to-
date trauma-informed teaching concept has to be applied within tertiary education,
creating psychologically safe and supportive educational environment for Ukrainian
university students. We consider the contemporary concept of trauma-informed
foreign language teaching as a relevant approach to providing inclusive student-
centered learning environment which requires the integration of trauma-informed
principles into foreign language tertiary classroom.

Both theoretical analysis and empirical research have proved that participation
in trauma-informed foreign language learning may significantly improve overall
psychological well-being, emotional regulation, social connectedness, and self-

efficacy among university students and become a valuable supportive teaching
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approach that complements psychological recovery and promotes adaptive resilience
strategies and coping behavior.

So, the theoretical framework for our concept is grounded on both psychological
and pedagogical theories. The impact of psychological factors on the successful
foreign language learning is undeniable, moreover, considering the resilience
mechanisms and coping behavior of the students during the ongoing war is an
efficient way to create the trauma-informed foreign language classroom environment.

On the other hand, contemporary foreign language classroom can successfully
incorporate the principles of trauma-informed pedagogy as trauma-informed teaching
recommends predictable classroom routines, emotional safety, student autonomy,
supportive feedback, and collaboration. The pivotal modern pedagogical theories to
support our concept and provide practical recommendations for trauma-informed
teaching encompass such approaches as communicative language teaching, project-

based learning, narrative theory, expressive art and creative pedagogy.
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In the paradigm of modern science education, the growing need for the
systematic development of students' research activity is linked to the quality of the
educational and scientific environment in secondary education institutions.
Transformation processes triggered by the general secondary education reform in
Ukraine and the implementation of the New Ukrainian School (NUS) concept have
highlighted the necessity of revising traditional methodological approaches to
organizing instruction. NUS guides educators toward developing key competencies
that enable students to act effectively amid rapid social, technological, and scientific
changes [1].

One of the fundamental competencies defined by modern educational standards
IS research competence. Its development involves mastering a set of intellectual and
practical skills that ensure the ability to pose a problem, formulate hypotheses,
organize observations, conduct elementary experiments, analyze the obtained results,
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and draw scientifically sound conclusions. In the context of biological education, the
development of research competence takes on special significance, as it fosters the
formation of scientific thinking, builds skills in handling biological information, and
prepares students for future scientific and professional activities [1, 2].

The State Standard of Basic Secondary Education, pursuant to Decree No. 898
of September 30, 2020, outlines a series of requirements for secondary education
institutions with mandatory learning outcomes in the natural sciences domain (Annex
10 to the State Standard) for grades 7-9, the content of which serves as a modulator
of research competencies, particularly in biology classes (Table 1.) [3].

Table 1.
Requirements for Mandatory Learning Outcomes of Students in the Natural
Sciences Educational Area (Grades 7-9)

General Outcomes Grades 7-9: Specific Outcomes

1. Exploring the Natural World
Through Scientific Inquiry

Independently or with the help
of a teacher or others, selects a
learning situation that can be solved
through research, justifying their
choice

Identifies and formulates a research
problem

Defines the objective and tasks
of the research; formulates a research
hypothesis

Defines the objective and tasks of
the research and formulates a hypothesis

Defines, with the help of a
teacher or others, the stages of
research according to the execution
conditions

Plans the research

Plans the research
independently

Models objects and phenomena
independently or with the help of a
teacher or others

Investigates (observes, experiments,
models)

Observes, conducts research
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General Outcomes

Analyzes results, formulates
conclusions, and presents research findings

Performs self-analysis of research
activity

Displays an emotional and value-
based attitude toward nature and its
exploration

2. Processing, Systematizing, and
Presenting Natural Science Information

Searches  for, evaluates, and
systematizes information
Presents information in various

forms

3. Understanding the Diversity and
Laws of Nature, the Role of Natural
Sciences and Technology in Human Life;
Responsible Behavior for Sustainable
Development

Understands the diversity of nature
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Grades 7-9: Specific Outcomes

independently / in a group, and
records the results obtained in a self-
determined manner

Analyzes research results using
provided / self-determined criteria

Evaluates the validity of the
formulated hypothesis independently
or with the help of a teacher or others

Formulates conclusions based
on research results independently

Presents research results using a
self-selected method

Analyzes the research plan and
its results independently or with the
help of a teacher or others

Independently searches for,
evaluates, and systematizes natural
science information

Interprets data and

independently presents natural science
information in various forms

Substantiates the diversity and



General Outcomes

Classifies natural

phenomena

objects /

Identifies interconnections between
natural objects and phenomena

Understands the significance of
natural  sciences, technologies, and
engineering

4. Developing Scientific Thinking,
Acquiring Problem-Solving Experience in
Natural Sciences [Individually and in
Cooperation]

Distinguishes between scientific and
non-scientific thinking

Understands and analyzes a problem

Solves problems
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Grades 7-9: Specific Outcomes
specific laws of nature

Classifies  natural  objects,
phenomena, and processes based on
specified features and properties

Independently substantiates
interconnections  between  natural
objects, phenomena, and processes

Identifies essential
interconnections in nature to solve a
proposed life / learning problem

Independently  explains  the
significance of natural sciences,
technologies, and engineering for
sustainable societal development

Understands the social role of
natural scientists and inventors and
their achievements

Identifies, independently or
with the help of a teacher or others,
arguments / statements / theories
based on scientific facts

Formulates a problem as a
learning situation in natural sciences

Independently selects problem-
solving strategies for a learning / life
problem from suggested options or
proposes their own

Uses acquired knowledge and
experience to solve a learning / life



General Outcomes Grades 7-9: Specific Outcomes
problem

Proposes options for group
Works in a group to solve a problem collaboration to solve a learning / life
problem

Interacts within a group and
understands personal responsibility
for achieving a common outcome

Displays an emotional and
value-based attitude toward individual
/ joint activity and the achieved results

Evaluates own activity / group
activity

Specialized scientific education institutions, such as scientific lyceums, are
additionally subject to the relevant standard across three profiles (other subjects are
regulated by the aforementioned standard): natural sciences and mathematics, social
sciences and humanities, and engineering/technological. The organization of inquiry-
based learning selected within the natural sciences and mathematics cycle involves an
in-depth study of subjects in this field (mathematics, physics, astronomy, chemistry,
biology, geography, ecology, etc.) or a more specialized area of knowledge (one or
several: physics and mathematics, astrophysics, mathematics, biochemistry, biology,
chemistry, geophysics, geology, etc.). Applied results of research activities conducted
by students in the natural sciences and mathematics track include models, inventions,
experimental and observational results, project works, field research, and the
collection and analysis of empirical data (databases, collections), among others [4, 5].

Research competence, according to authors Voloshchuk 1. S., Kalmykova L. O.,
and Meleshko V. V. (2024), is interpreted as the ability of a learner to perform
research-oriented educational tasks and engage in research activities aimed at
acquiring new knowledge and/or finding ways to apply it in accordance with their
profile of study. The orientational model of foreign educators referenced in this work

highlights a close interconnection between the scientific ideas students use during
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their observations (brains-on) and what they actually observe and manipulate (hands-
on) [4, 5].

Furthermore, foreign curricula in natural sciences emphasize the importance of
competencies combined with data processing in school science [6].

The Australian Curriculum is three-dimensional, comprising learning areas,
general capabilities, and cross-curriculum priorities. Science learning, designed for
Foundation to Year 10, features transdisciplinary STEM learning to enhance students’
scientific and mathematical literacy, design and computational thinking, problem-
solving, and collaboration skills. The curriculum includes opportunities to
accommodate the abilities of all students, while acknowledging that some students
may require adjustments to support how they perceive, hear, communicate,
understand, and access scientific content. Examples include the following actions,
which further confirm the predominant emphasis on student research competencies
[7]: — providing multisensory visual, auditory, tactile, kinesthetic, and/or multimodal
learning experiences and resources; — offering alternatives to direct observation and
presentation of understanding, including through diagrams, physical models, role
plays, and digital tools; — demonstrating the safe use of equipment and providing
safety instructions in written, oral, or graphic forms; — modeling investigation steps
prior to commencing an activity; — supplying a range of labeled equipment for use
during investigations; — creating a "personal science dictionary” that includes the
scientific term, pronunciation, an image, and the term in the student's native
language; — clearly articulating students' thinking, encouraging them to provide
evidence or explain the logic used to formulate conclusions.

The Slovak State Educational Program for secondary education in the field of
scientific literacy encompasses three components: scientific concepts, the expression
of a scientific attitude toward reality, and scientific inquiry skills. Science curriculum
reforms also place strong emphasis on competencies related to the critical evaluation
of information sources, design of measurements, and empirical data-driven decision-

making, which reinforces the practical aspects of research competencies [8].

34



The conceptual framework (scientific concepts) aims to foster an interest in
nature and its phenomena, stimulate an interest in natural sciences, support inquiry
activities, and encourage responsible action (e.g., regarding natural resources and the
environment). By the end of Grade 3, students possess partially developed scientific
concepts and, in familiar situations, are capable of providing plausible explanations
or formulating conclusions based on simple observations and guided research
activities. They are capable of simple reasoning and explaining the results of
scientific research or technological solutions relying on empirical knowledge [9].

The content framework (expression of a scientific attitude toward reality) aims
at mastering a body of scientific knowledge (concepts and generalizations) and their
interconnections: identifying real-world phenomena and processes, which are
primarily activity-oriented and inductive in nature. By the end of Grade 5, students
are able to isolate facts and knowledge necessary to explain phenomena and to apply
simple models or research strategies. They can explain scientific concepts across
various disciplines and apply them to construct brief justifications and make
decisions grounded in their scientific knowledge. They can utilize their scientific
knowledge and explain it to others.

The procedural framework (scientific inquiry skills) focuses on knowledge of
tools for creating and systematizing information about the surrounding world, as well
as mastering and applying modes of thinking and working methods typical of natural
sciences. By the end of Grade 9, students are able to investigate and appropriately
integrate knowledge with critical thinking. Possessing this level of scientific literacy,
they can compare, select, and evaluate appropriate scientific arguments in specific
situations, as well as formulate explanations based on the critical analysis of evidence
and arguments.

Thus, research competence serves as the foundation for developing scientific
literacy, fosters independence, analytical thinking, and a responsible attitude toward
nature, and prepares students for further scientific endeavors. Significantly, research
competence integrates intellectual, practical, and value-based components, forming

scientific thinking and information literacy skills. A comparison with foreign
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educational models (Australian and Slovak) demonstrates a shared trend: a strong
emphasis on STEM-oriented learning, critical thinking, data literacy, and practical
research skills.

According to a survey conducted by authors Berbets V. and Kozhevnikova R.
(2024) among teachers of general secondary education institutions, the development
traits provided by research competency are preceded by [10]: — Formation of critical
thinking, which involves the ability to deeply analyze information, test assumptions,
draw logically substantiated conclusions, and reasonably defend one's position
(87%); — Development of autonomy in learning activity, which ensures a higher
level of student independence and their ability to self-plan and organize the
educational process (33%); — Stimulation of a creative approach and innovativeness,
contributing to the search for non-standard solutions and new ways of solving
learning tasks (77%); — Increasing learning motivation and interest, which forms the
desire of students to expand their knowledge and learn more (42%); — Development
of the ability to effectively work with information, including its search, processing,
systematization, and critical analysis, which is a key factor in successful learning
(100%); — Formation of teamwork skills, encompassing the ability to collaborate,
communicate, and perform shared tasks (47%); — Preparation for future professional
activity, as the formed research competency holds universal value for any sphere of
labor (52%); — Providing the opportunity for practical application of theoretical
knowledge, allowing students to realize how learning material is used to solve real-
life and professional problems (47%).

The aforementioned traits intertwine with the definition of the research
competency of future natural science teachers, according to Hrytsai N. and
Popelnytska O. (2024): "... is an integrative quality of personality that combines
motivation for research activity, methodological knowledge and knowledge of
research technologies, research skills, the ability to perform research activity,
organize it with students during the teaching of natural subjects, and evaluate its

effectiveness” [11].
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A reliable educational system for studying natural sciences requires an
integrated approach, taking into account various ways students interact with scientific
elements and their understanding. The interconnection of cognitivism,
constructivism, and sociocultural learning theory provides a solid theoretical
framework covering cognitive processing, active participation, and collaborative
interaction [12].

Cognitivism views learning as a change in internal understanding, wherein
knowledge is actively processed and stored in memory rather than merely
demonstrated through behavior. Foreign strategies such as scaffolding, chunking, and
metacognition help students connect new information with prior knowledge, making
complex scientific ideas more accessible [12]. The essence of these methods lies in
temporary support for the learner with its gradual withdrawal (scaffolding), reducing
cognitive load by breaking down complex material into structurally logical parts
(chunking), and the learner's ability to plan, monitor, and evaluate their own learning
process (metacognition). According to a bibliometric-systematic review from 2005 to
2025 conducted by authors Tsakeni M., Nwafor S. C., Mosia M., Egara F. O., the
integration of artificial intelligence tools with metacognitive strategies in STEM
classrooms indicates growing research interest, the importance of metacognitive
elements and regulation (planning, monitoring, and evaluation) to ensure student
success in cognitively demanding STEM environments of modern information and
technological society (Fig. 1.) [12, 13].

Constructivism posits that students should not be passive recipients of
information, but must actively participate in the learning process by formulating
hypotheses, conducting experiments, and drawing conclusions based on evidence. In
our opinion, the stage of forming basic ideas from elementary concepts to a systemic
understanding of biological processes, with the prevalence of constructive methods,
entails certain limitations due to students' theoretical background. Therefore,
constructivist practices must be supplemented with strategies that help students
reflect on their experience, intrinsic and extrinsic motivation, emphasizing the

importance of teacher facilitation in managing knowledge construction [12, 14].
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Publication Trends on Metacognition in STEM Education (2005-2025)

of Articles

10

Number

2005.0 20075 2010.0 2012.5 20150 20172.5 2020.0 2022.5 20250

Fig. 1. Annual publication trends on metacognition in STEM education (2005—
2025) [12, 13].

Sociocultural learning theory extends constructivism by focusing on the social
and cultural context of learning. When forming research competencies, the theory
emphasizes the importance of dialogue, collaboration, and peer-led activities,
reflecting the inherently collaborative nature of scientific inquiry. The teacher as an
organizer of the learning process is creative in their practice, utilizing technology,
content, and pedagogy in new and effective ways; creative instructional design or
lesson planning helps foster creativity in the classroom [12, 15].

The formation of students' research competencies requires creating a learning
environment in which they can go beyond the standard lesson and interact with
biological objects in real or near-real conditions. Extracurricular activities in biology
become an essential pedagogical tool for deepening knowledge, developing
experimental-cognitive activity, and scientific thinking. Various forms of
extracurricular activity—thematic field trips, research projects, biology clubs,
laboratory circles—reinforce the learning effect, contributing to the formation of
sustainable motivation and research culture [16].

Thus, in our opinion, studying the higher nervous activity of animals in the 7th

grade creates favorable conditions for the purposeful formation of research
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competencies. The integration of cognitivist, constructivist, and sociocultural
approaches provides a scientifically grounded methodological base within which
students perform observations, analyze behavioral reactions, conduct modeling, and
execute elementary experimental actions. Changing the learning environment
contributes to the establishment of a scientific thinking style, the formation of the
ability to interpret biological phenomena, and the application of theoretical
knowledge in practical situations. As a result of mastering the topic, school students
not only assimilate the patterns of the functioning of the animal nervous system but
also acquire basic research skills, which constitute a foundational element for natural

science education and future professional activity.
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Abstract. Contemporary society is characterized by globalization, migration
processes, international cooperation and the rapid development of multicultural
environments. These transformations have significantly changed the requirements for
modern specialists. Professional competence is no longer limited to professional
knowledge and practical skills; it also includes the ability to communicate effectively
with people representing different cultural backgrounds. Intercultural competence
enables specialists to understand cultural differences, adapt communication
strategies, prevent conflicts and build constructive professional relationships.

Keywords: intercultural communication, intercultural competence, professional
competence, multicultural environment, communicative competence, foreign
language education, professional training.

Introduction. The processes of globalization have created new forms of
professional interaction. Specialists in education, healthcare, business, public
administration and law enforcement increasingly cooperate with individuals who
have different cultural, linguistic and social experiences. In such conditions, effective

communication becomes one of the main factors determining professional success.
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Intercultural communication is not limited to the exchange of information
between speakers of different languages. It involves understanding values, traditions,
social expectations and behavioural patterns that influence the interpretation of
messages. Balboni emphasizes that communication in an intercultural context
requires understanding not only words but also cultural meanings and rules that
determine interaction [1, p. 15].

The purpose of this article is to examine the importance of intercultural
interaction as a component of professional competence and to analyse its role in
preparing specialists capable of effective communication in multicultural
environments.

Theoretical Foundations of Intercultural Communication

Intercultural communication is an interdisciplinary field that combines
approaches from linguistics, sociology, psychology and education. Researchers
emphasize that culture influences human perception, communication styles and ways
of interpreting reality.

Balboni and Caon state that every communicative act is connected with a
cultural context and requires a combination of linguistic, social and cultural
competencies [2, p. 19]. Therefore, successful communication depends not only on
knowledge of vocabulary and grammar but also on understanding cultural norms and
expectations.

Cultural differences may influence approaches to hierarchy, personal space,
emotional expression, time perception and professional relationships. Awareness of
these differences helps specialists avoid misunderstandings and develop more
effective interaction strategies.

Intercultural Competence as a Component of Professional Competence

Intercultural competence represents a combination of knowledge, skills,
attitudes and behavioural abilities that allow individuals to communicate effectively
and appropriately in intercultural situations. It includes cultural awareness, openness,

empathy, flexibility and the ability to evaluate situations from different perspectives.
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Byram defines intercultural communicative competence as a combination of
knowledge about social groups, skills of interpreting cultural phenomena, abilities of
interaction and critical cultural awareness [5, p. 9]. This approach demonstrates that
professional competence in modern society must include the ability to work
successfully in culturally diverse environments.

Deardorff emphasizes that intercultural competence develops through attitudes
such as respect, openness and curiosity, which influence communication behaviour
and the ability to achieve effective interaction [7, pp. 241-266].

Intercultural Competence as a Factor of Professional Effectiveness

Modern professional activity requires specialists to operate in situations where
cultural diversity influences communication processes, decision-making and
cooperation. Intercultural competence should therefore be understood not only as the
ability to communicate with representatives of other cultures but also as the capacity
to analyse social situations, demonstrate respect for different perspectives and choose
appropriate behavioural strategies.

Intercultural competence is closely connected with professional ethics because
respectful communication is based on recognition of human dignity. Specialists with
intercultural awareness are better prepared to avoid discriminatory practices, reduce
communication barriers and create an atmosphere of trust.

In professional contexts, intercultural competence supports responsible decision-
making because specialists are able to consider different viewpoints and evaluate
situations more objectively.

Non-Verbal Communication and Adaptation Strategies

An important element of intercultural communication is non-verbal behaviour.
Gestures, facial expressions, eye contact, personal distance and emotional expression
may have different meanings in different cultures. Incorrect interpretation of non-
verbal signals can create communication difficulties even when participants use a
common language.

Therefore, specialists should develop sensitivity to both verbal and non-verbal

aspects of interaction. The ability to adapt communication strategies is another
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essential component of intercultural competence. Effective professionals can modify
their language, tone and methods of communication depending on the cultural
background and needs of participants.

Intercultural Interaction in Modern Professional Environments

Multicultural communication has become an important element of contemporary
professional activity. In education, intercultural competence supports cooperation
between teachers and students from different cultural backgrounds. In healthcare, it
helps establish trust between professionals and patients. In business, it improves
cooperation within international teams.

In public administration and social services, intercultural competence
contributes to equal treatment and effective communication with diverse
communities. Thus, intercultural skills have become a strategic resource for
professional development.

The Role of Foreign Language Education

Foreign language education plays an essential role in developing intercultural
competence. Language reflects cultural values, historical experience and social
traditions. Learning a foreign language provides access not only to communication
tools but also to another cultural perspective.

The Common European Framework of Reference for Languages emphasizes the
importance of sociolinguistic and intercultural competence as elements of successful
communication [9]. Therefore, professional language training should integrate
cultural information, communication practices and analysis of intercultural situations.

Intercultural Communication in Police and Public Service Activities

For police officers and public servants, intercultural competence has particular
importance because their professional duties involve direct interaction with citizens
in different social and cultural situations. Communication with victims, witnesses,
foreign citizens and representatives of various communities requires not only legal
knowledge but also cultural sensitivity.

Modern police education should include systematic intercultural training. Future

officers need opportunities to analyse practical cases, develop communication skills
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and learn methods of preventing conflicts. Foreign language preparation combined
with cultural education creates conditions for effective domestic and international
cooperation.

Intercultural competence strengthens public trust because citizens are more
likely to cooperate with authorities when they feel respected and understood.

Challenges and Strategies for Developing Intercultural Competence

Despite the importance of intercultural interaction, various barriers may appear.
These include language difficulties, stereotypes, cultural misunderstandings and
differences in communication expectations.

To overcome these challenges, specialists should develop active listening,
empathy, flexibility and reflective thinking. Intercultural competence cannot be
formed only through theoretical knowledge; it requires practical experience and
continuous professional development.

Rhazzali considers intercultural interaction a space of dialogue where cultural
diversity becomes a possibility for cooperation and mutual enrichment rather than an
obstacle [4, p. 56].

Global Professional Cooperation and Future Perspectives

Globalization requires specialists who are able to participate in international
projects, professional exchanges and cooperation with foreign institutions. Successful
interaction requires understanding differences in professional cultures, organizational
traditions and communication styles.

The development of intercultural competence is a continuous process that
requires lifelong learning. Cultural knowledge should not be limited to information
about traditions; it should include the ability to reflect on personal assumptions and
adapt to changing social realities.

Intercultural competence is becoming one of the key characteristics of a modern
specialist because it combines professional communication skills, cultural knowledge
and ethical responsibility.

Conclusion. Intercultural interaction is an essential component of the

professional competence of the modern specialist. Contemporary society requires
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professionals who possess not only specialized knowledge but also the ability to
communicate effectively across cultural boundaries.

The development of intercultural competence improves communication quality,
prevents conflicts and creates favourable conditions for cooperation. Therefore,
intercultural education should become an integral part of modern professional

training programs.
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Research at the beginning of the 21st century shows that health impairments in
athletes and decreased athletic performance are linked to defects in non-specific
resistance and immune defense. Excessive training and competitive loads in athletes
can form immunodeficient and autoaggressive states [1-5].

The period of increased susceptibility of the athlete’'s body to infections
following acute and significant physical loads is referred to as the "open window."
The "open window" theory links the surge in athlete morbidity to short-term
suppression of the immune system under the influence of excessive physical exertion.
Reduced immunity is an early symptom of impaired adaptation in an athlete's body
[2, 3] and is accompanied by a decline in anti-infective defense, decreased
phagocytosis, leukocyte migration, and a reduction in the number of eosinophils and
lymphocytes in the blood [2, 4].

Immunosuppression during intense training is multifactorial in nature [6, 7]. The
aim of our study was to investigate the effect of the immunostimulant *Nasoferon™ on
systemic immunity parameters against the background of physical exertion.

The status of systemic immunity was evaluated using standard methods: a
complete blood count with a differential leukocyte count, and the determination of
absolute and relative counts of neutrophilic granulocytes, monocytes, and
lymphocytes. Immunophenotyping of lymphocytes was performed by flow
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cytofluorometry using monoclonal antibodies specific to the antigenic determinants
CD3+ (total T lymphocytes), CD3+/CD4+ (T helper/inducer cells), CD3+/CD8+ (T
suppressor/cytotoxic cells), CD16+ (natural killer cells), and CD22+ (B-
lymphocytes) [6, 7, 8].

Serum levels of immunoglobulins (IgA, IgM, IgG) and the concentration of
circulating immune complexes (CICs) across all sizes (large, medium, and small)
were determined by enzyme-linked immunosorbent assay (ELISA) according to the
standard protocol [6]. The optical density for ELISA was measured
spectrophotometrically using a PR2100 analyzer (Sanofi Diagnostics Pasteur Inc.,
France) at 450 nm. Additionally, the total level of immunoglobulins of all classes and
the immunoglobulin-producing activity of B lymphocytes (CD22+) — both total and
class-specific — were investigated [6].

All obtained experimental data were processed using parametric and non-
parametric statistical methods with Statistica for Windows 5 and Microsoft Excel —
2007 software. Numerical arrays of all obtained parameters were processed
separately for each group.

The study involved a total of 150 volunteers (all male, aged 18-25 years), who
were divided into three groups. The first group (control) consisted of practically
healthy untrained individuals (50 people); the second group (placebo group)
consisted of 25 practically healthy untrained individuals and 25 athletes of various
training levels in team sports who received saline solution under the guise of an
Immunostimulant; the third group (experimental) consisted of practically healthy
untrained individuals (25 people) and athletes of various training levels in team sports
(25 people) who received the immunostimulant "Nasoferon."

Volunteers in the experimental group received the drug nasally in spray form
twice daily for 7 days. The placebo group received saline solution according to the
same scheme.

Nasoferon is a drug based on human recombinant interferon a-2b. The drug is

used as a nasal spray for 5-7 days for prophylaxis; it has no contraindications or side
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effects.  Nasoferon is an antiviral, antimicrobial, anti-inflammatory,
immunomodulatory, and antiproliferative agent [9].

All volunteers provided written consent to participate in the scientific study and
for the processing of experimental data. During the research, all groups were
monitored by a general practitioner.

The work was carried out in accordance with regulatory requirements in force in
Ukraine and standards applied in international practice — the ICH GCP guidelines
and the Declaration of Helsinki (2000) [10, 11].

Our study revealed differences in peripheral blood immunological parameters of
athletes of various training levels in team sports compared to practically healthy
untrained individuals.

In the athlete group, compared to practically healthy untrained individuals, a
significant decrease in the absolute number of T-lymphocytes (CD3+ membrane
marker) was observed. T-lymphopenia was caused by a reduction in the number of T-
helper/inducer (CD4+) (p < 0.05) and T-suppressor/cytotoxic (CD8+) (p < 0.05)
cells. These data indicate dysfunction in the cellular arm of systemic immunity. The
absolute number of T-lymphocytes (CD3+ membrane marker) decreased by 46.81%
due to a decrease in CD4+ cells by 39.6% and CD8+ cells by 38.6%. Parameters of
B-lymphocytes (CD22+) and NK cells (CD16+) showed no changes.

Non-specific anti-infective immunity in athletes was reduced compared to
practically healthy untrained individuals, as indicated by a decrease in the relative
and absolute lymphocyte count by 33.8% (p < 0.05) and 36.8% (p < 0.05),
respectively, and an increase in the relative neutrophil count by 6.9% (p < 0.05) due
to an increase in the relative number of segmented neutrophils by 7.6% (p < 0.05),
leading to a disruption of the differential leukocyte count. The relative and absolute
monocyte counts in athletes and practically healthy untrained individuals did not
differ.

In the humoral arm of systemic immunity, we also detected a decrease in IgG

and IgM concentrations by 23.5% and 40.1%, respectively, which further points to
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dysfunction of the humoral arm of the immune system in athletes. No changes in IgA
concentration were observed.

According to literature data, competitive loads in athletes led to a decrease in the
number of lymphocytes, significant suppression of leukocyte phagocytic activity, and
a reduction in 1gG and IgM immunoglobulin levels [2, 3, 5].

In athletes of various training levels in team sports, we observed an increase in
total CICs by 84.7 optical density units (0.d.u.), the concentration of low-molecular-
weight complexes increased by 171.1 o.d.u., and the number of high-molecular-
weight complexes was decreased by 74.3 o.d.u., relative to the control group
parameters. A trend toward a decrease in medium-molecular-weight complexes (12.1
0.d.u.) was noted. This indicates suppression of the immune system, manifested by an
enhancement of immune complex reactions. Notably, total CIC concentration was
above the normal range (< 120 o.d.u.) both in the athlete group and in the group of
practically healthy untrained individuals.

The administration of saline solution under the guise of the immunostimulant
"Nasoferon™ for 7 days in athletes of various training levels in team sports and in
practically healthy untrained individuals caused no changes in systemic immunity
parameters. This indicates the absence of suggestion and autosuggestion effects.

The use of Nasoferon induced an increase in T-lymphocytes (CD3+) by 24.00%
(p < 0.05), T-helper/inducer cells (CD4+) by 26.01% (p < 0.05), and T-
suppressor/cytotoxic cells (CD8+) by 39.1% (p < 0.05). The obtained data indicate an
increase in body resistance, although the parameter levels of practically healthy
individuals who did not engage in sports were not reached. The increase in T-
suppressor/cytotoxic cells (CD8+) exceeded the increase in T-helper/inducer cells
(CD4+), which is also reflected by a decrease in the immunoregulatory index. The
predominance of cytotoxic T-suppressors might have been caused by a reduced
requirement for an immune response, although this issue requires further research.
The number of B-lymphocytes (CD22+) and NK cells (CD16+) did not change

significantly.
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Similar trends were observed in the subgroup of practically healthy untrained
individuals who took the immunostimulant "Nasoferon” for 7 days, but their
peripheral blood parameters underwent no significant changes. This indicates that the
effect of Nasoferon on systemic immunity parameters in athletes of various training
levels in team sports is greater than on peripheral blood parameters in practically
healthy untrained individuals (Table 1).

Regarding non-specific immune defense during the administration of
"Nasoferon™ in athletes, a significant decrease in the absolute leukocyte count and an
increase in the relative and absolute lymphocyte counts were observed (p < 0.05).
The absolute leukocyte count decreased by 7.1 % (p < 0.05), while the absolute
lymphocyte count increased by 16.1 % (p < 0.05). This may indicate a recovery of
immunological parameters.

In athletes who received the "Nasoferon™ preparation, we established a decrease
in the absolute neutrophil count by 0.31X10%L (7.4 %) (p < 0.05), due to a
significant decrease in the absolute count of segmented neutrophils by 0.36X10%L
(9.1 %) and an increase in the relative and absolute counts of band neutrophils by
1.35 % and 0.06X10%L (25 %), respectively (p < 0.05), which, in our opinion, is
associated with the activation of neutrophil phagocytic activity, according to the
instructions for the use of "Nasoferon” (Table 1). The figure shows the relative
changes in white blood cells in athletes before and after taking Nasoferon (Fig. 1).

Regarding non-specific immune defense during the administration of
"Nasoferon™ in practically healthy untrained individuals, no significant changes in
peripheral blood parameters were observed (Table 1).

A seven-day administration of "Nasoferon™ in athletes caused a significant
increase in 1gG content by 6.7 %, with a trend toward a decrease in IgA by 6.5 % and
IgM by 10.22 % (p > 0.05) (Table 1).

No changes in peripheral blood IgA, IgM, and IgG parameters were observed in
practically healthy untrained individuals who received the immunostimulant
"Nasoferon" for 7 days (Table 1).
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Table 1.

Parameters of systemic immunity in peripheral blood of athletes of various
training levels in team sports and practically healthy untrained individuals of the
experimental group.

Parameters Control Practically healthy | Athletes
untrained individuals
before after before after
Nasoferon | Nasoferon | Nasoferon | Nasoferon
application | application | application | application
Leukocytes, 6,82+0,28 | 6,83+0,28 |6,52+0,15 |6,51+0,21 |6,05+0,19*
x10%n
Lymphocyte, 1,90+0,06 |1,89+0,06 |1,92+0,07 |1,20+0,05 |1,39+0,04*
x10%n
CD3+,*10%n 1,41+0,08 |1,41+0,08 |1,53+0,06 |0,75+0,08 |0,93+0,07*
CD4+,*10%n 0,91+0,06 |0,91+0,06 |1,01+0,05 |0,54+0,06 |0,68+0,06*
CD8+,*10%n 0,39+0,04 |0,39+0,04 |0,44+0,05 |0,23+0,03 |0,32+0,02*
CD22+,*10%n 0,30+0,04 |0,30+0,04 |0,31+0,05 |0,28+0,05 |0,29+0,06
CD4+/ CD8+ 2,33+0,14 | 2,33+0,14 |2,30+0,12 |2,34+0,13 |2,13+0,15*
CD16+,*10%n 0,16+0,01 |0,16+0,01 |0,16+0,02 |0,14+0,01 |0,15+0,02
Monocytes, 0,71+0,05 |0,71+0,05 |0,70+0,05 |0,70+0,05 |0,67+0,06
x10%n
Neutrophils, 4,18+0,05 |4,19+0,05 |4,00+0,06 |4,22+0,06 |3,91+0,05*
x10%n
Band 0,26+0,02 |0,26+0,02 |0,26+0,03 |0,24+0,02 |0,30+0,02*
neutrophils,
x10%n
Segmented 3,92+0,08 | 3,92+0,08 | 3,74+0,11 |3,98+0,07 | 3,62+0,06*
neutrophils,
x10%n
Ig G, mg/mL 12,31+0,42 | 12,33+0,40 | 12,45+0,45 | 9,43+0,27 |10,06+0,19*
Ig A, mg/mL 1,97+0,07 |1,95+0,07 |1,85+0,08 |1,96+0,12 |1,76+0,11
Ig M, mg/mL 2,19+0,15 |2,17+0,15 |2,05+0,12 |1,08+0,08 |1,01+0,05
Total CICs, | 186,249,1 | 182,448,7 |171,246,4 |272,849,5 |251,248,2*
o.d.u.
High-MW CICs, | 88,5+7,3 87,5+7,3 94,1+4.5 12,9425 20,3+2,8*
o.d.u.
Medium-MW 59,4+6,8 59,4+6,8 58,9+6,2 49,0+4,1 49,5+3,5
CICs, o.d.u.
Low-MW CICs, | 38,3+7,1 35,5+7,3 18,2+6,5* |210,948,1 | 181,4+7,7*
o.d.u.

Note: * — p<0.05 — statistical significance of changes in parameters in athlete
individuals of the experimental group after the course of "Nasoferon™ administration
compared to the values of these parameters before starting "Nasoferon™ application.*
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Fig. 1. Graphic representation of relative changes in immunocompetent cells in

athletes before and after taking Nasoferon (control group values taken as 100%).

The immunostimulant "Nasoferon” induced a significant decrease in the
concentration of total CICs in the peripheral blood of athletes by 21.6 o0.d.u. (7.92 %),
due to a reduction in low-molecular-weight complex content by 29.5 o.d.u. (14.0 %)
(p < 0.05) and a simultaneous increase in the concentration of high-molecular-weight
complexes by 7.4 o.d.u. (57.7 %) (p < 0.05). Medium-molecular-weight CIC content
did not change. The positive effect of "Nasoferon™ was reflected in a decrease in total
CICs, specifically the most pathogenic low-molecular-weight CICs, while the
proportion of the least pathogenic high-molecular-weight CICs increased.

This indicates a reduction in immune complex formation and a relative decrease
in the risk of inflammatory processes in athletes after using "Nasoferon.” However,
total CIC concentration values in the peripheral blood of athletes and practically
healthy untrained individuals in the experimental group still did not reach normal

levels (< 120 o.d.u.). This issue requires more detailed investigation (Table 1).
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The figure shows the relative changes in the concentration of all classes of

immunoglobulins and CICs in athletes before and after taking Nasoferon (Fig. 2).

IgA

Low-MW CICs IgM

Medium-MW CICs lgG

High-MW CICs CICs

==@== (Control === Athletes Athletes after Nasoferon application

Fig. 2. Graphic representation of relative changes in immunoglobulin
concentrations and CICs in athletes before and after taking Nasoferon (control group

values taken as 100%).

Similar changes following the administration of "Nasoferon™ were also observed
in the subgroup of practically healthy untrained individuals.

Thus, our study complements the general understanding of the immune system
status in athletes, as well as the possibility of correcting exercise-induced
Immunodeficient states, specifically non-specific anti-infective immune defense.

The use of "Nasoferon" resulted in almost complete correction of changes in the
non-specific cellular arm of systemic immunity in athletes of various training levels

in team sports.
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PO3JILI 6
IHTEJEKTYAJIbHI METOIUA KOPEJISIIII TA BUSIBJEHHS

CKIAJHUX KIBEPATAK

3o03yasn Poman Ouiekcanaposuy,

MPOBIJHUN HAYKOBUM CIIBPOOITHUK HAayKOBO-IIOCIIAHOTO Bimairy, BilicbkoBuii
IHCTUTYT TeleKOMYHiKalii Ta inpopmaTu3zamii imeH1 ['epoiB Kpyt, micto Kui

IIITonaa Poman MuxaijioBu4,

HavyaJlbHUK HAYKOBO-JIOCJI1THOTO BIJIIILTY, BiiicbkoBuit THCTUTYT
TeJeKoMyHiKalii Ta iHdpopmaTu3zauii imeni ['epoiB Kpyt, mictro Kuis

JIsmenko I'anna TapaciBHa,

CTapIIMi HAyKOBUM CITIBPOOITHUK HAYKOBO-JOCIITHOTO Bifainy, BiiickkoBuii

IHCTUTYT TeJIeKOMYHiKallii Ta iHpopmaTuzarii imeHi ['epoiB Kpyr, micto Kuis

CygacHi KiOepaTaku CTalTh Jeajl CKIaAHIINIMMH, 0araTOCTyIIeHEBUMH Ta
IIJIECIIPIMOBAaHUMHU. BOHHM  pO3TATHYTI B Yaci, BHUKOPHCTOBYIOTH JIETITUMHI
ITHCTPYMEHTH CHCTEMH Ta MAaCKYIOThCA M 3BUYAHY aKTUBHICTh. paauIliiiHi
CUTHATYPHI METOAM BUSBIICHHA BTOPTHEHb YaCTO BUSIBISIOTHCA OE3CHMIMMHU MPOTU
TaKUX 3arpo3.

Came TOMY Ha MepHIMH TJIaH BUXOASATH IHTEJIEKTYaJIbHI METOJM KOPEIAIii Ta
BUSIBJICHHSI, SIKI TPYHTYIOThCSI HAa IITYYHOMY IHTENIEKTi, MAIIMHHOMY HaBYaHHI Ta
aHaji3l BEIWKHX JaHWX. BOHM J03BONAIOTH HE MNPOCTO (IKCYBATH IMOOJUHOKI
migo3pim  mofii, a OauyuTH UUIICHY KapTUHY aTakd, IO pPO3TOPTAEThCA B
iHppacTpyKTypi.

1. 3acTocyBaHHSI METO/IIB MAlIMHHOI'O HABYAHHS Ta IITYYHOI'O IHTEJIEKTY AJIS
aHajizy kibep3arpos.

3acTocyBaHHSI METOJIB MAIllMHHOIO HAaBYaHHA Ta IITYYHOTO IHTENEKTY s
aHajizy Kidep3arpo3 € KIIOUYOBHUM TEXHOJOTTYHUM IHCTPYMEHTOM NOOYJI0BU
aBTOMATHU30BAaHUX CHUCTEM 3axucTy iH(opmarii [1]. Tpanuiiiini 3aco0u 3axucCTy,
GYHKITIOHYBaHHS SKUX 0a3yeThcsi HA BHU3HAYCHUX TIPaBUJaX Ta CTaTHYHUX
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CUTHaTypHHUX 0a3ax, BOJOAIIOTH OOMEXKEHOI aJalTUBHICTIO Ta € Hee()EKTUBHUMU
M1 Yac BUSBJIECHHS MOaU(]IKOBaHUX KibepaTak a0o 3arpo3 “HyJibOBOIO JTHS .

1.1 Knacudikamis MeToAiB MaNIMHHOTO HAaBYaHHS Ta iX 3acCTOCYBaHHS B
ki0epoesmerl.

VY cdepax MOHITOpUHTY Ta aHajizy Kibep3arpo3 3acTOCOBYIOTh TPU OCHOBHI
MapaJurMy MalIMHHOTO HaB4YaHHA [ 1, 2]:

1. HaBuanus 3 Bumrtenem (Supervised Learning) opieHToBaHe Ha O0OpOOKY
ICTOpUYHUX MACHBIB JAHUX, SIKI MICTSITh C(OPMOBAHI MITKM KJaciB (HANpUKIA,
“eramonHuit Tpadik” Ta “DDo0S-artaka”) [2].

Knacudikariro mkigmBoro mporpamHoro 3abesneuenns (mami — [II13)
3a0be3neuyroTh anropuTMu ancamoOiieBoro HaBuanHs (Random Forest, Gradient
Boosting) ta meton onopuux BekTopiB (Support Vector Machine, (nami — SVM)) ski
3MIMCHIOIOTH aHAII3 CUCTEMHUX XapaKTePUCTHK (aiiiliB Ta KIacu(pIKyOTh 00’ €KTH 3a
ciMelicTBaMu  BIpyciB-BuMmarauiB (Ransomware), TpOSHCBKHX mporpam abo
IIMUTYHCHKOTO MporpaMHoro 3abe3neueHns [1, 2].

JleTekTyBaHHS (PIIMHTOBUX aTaK 3 BUKOPUCTAHHSIM MOJIeNIi OOpOOKHU MPUPOIHOT
moBu (Natural Language Processing) Ha ocHOBI TpaHCHOPMEPHHX apXITEKTYP
(BERT, GPT) peanizyioTh CeMaHTHYHHI aHalli3 BMICTY CJIIEKTPOHHHUX JIHCTIB IS
BUSBJICHHS  MAaHINYJATHBHUX  O3HaK, ¢anbcu]ikoBaHMX  3arojloBKiB  Ta
ckomnpomeTroBaHux URL-mocunanp 3a BiICYTHOCTI CHTHATYPHUX aHAJIOTIB [3].

2. Hapuanus ©0e3 Bumrens (Unsupervised Learning) 3acTocoByeThCS IS
BUSIBJICHHSI aHOMAJIil y HEPO3MIUE€HUX MacuBax JIaHuX [2].

[ToBeninkoBHMii aHANI3 KOPUCTYBayiB Ta cyTHOCTeH (Hami — UEBA) 3niiicHOIOTH
anmroputmu  knactepuzarii (K-Means, DBSCAN) Tta meton i30JSII[IHHOTO JIICY
(Isolation Forest) siki popmyroTh MaTeMaTHIHHIA TPODITH MTATHOT (YHKITIOHATBHOT
aktuBHocTi (baseline) [1, 4]. Bynmb-sfiki cTaTUCTHYHO 3HAYYNIi BIAXWICHHS BiJ
mpo(iTF0 MapKYIOThCS SIK aHOMaJbHI TTOIT [4].

Amnaniz mepexeBoro tpadiky (mami — NDR) 6a3yerscs Ha ouiHII 3aTpUMOK
nepejayl Ta po3mnoJiyly po3MipiB MAKETIB 1 JO3BOJISE BUSBIATH MPUXOBAHI KaHAIH

3B’s13Ky 3 KoMaHgHUME cepBepamu (C2 channels) [1].
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3. I'imboke wnHaBuanHs (Deep Learning) Tta HeHpOHHI Mepexi, IO €
CIelIai30BaHUMH HaNpsiIMaMH MAIIMHHOTO HABYaHHS 3a0e3MeuyloTh BHUCOKY
e(EKTHBHICTB i1 Yac 0OPOOKH HECTPYKTYPOBAHKX JIAHUX BEIUKHX 00CsTiB [2].

Pexypentni neiiponHi mepexxi (RNN/LSTM) 3acrocoByroTbes Ui aHamizy
KYpHaAIIB MOMIA SK YAaCOBUX PAJNIB 13 30€pEKEHHAM XPOHOJIOTIYHOI MOCHII0BHOCTI
MO/, 110 3a0e31euye BUSBICHHS PO3NOAIICHUX Y Yacl CKiIaaHuX aTak [ 1, 5].

I'padonri netiponni mepexi (mami — GNN) monentoroTs 1HOpaCTpyKTYpy sika
3aXUIIAEThCS Yy BHUIIIAAI Tpada B3a€EMO3B’SA3KIB I NMPOTHO3YBAHHS Ta BHUSBICHHS
MapIIpyTiB TOPU30HTAIBLHOTO BHYTPIIIHBOTO TepeMilieHHs 3noBmucHuka (Lateral
Movement) [6].

1.2 3acTocyBaHHS T€HEPATUBHOTO MITYYHOT'O IHTEICKTY.

[HTerpallis BEJIMKHX MOBHUX Mojeled y (YHKIIOHAIbHI TpoliecH Security
Operations Center (mami — SOC) 3a0e3neuye aBTOMATH3aIII0 TAKUX aHATITHUHUX
3aBaaHsb [3, 7]:

aBTOMaTu3oBaHa oOpoOka ¢alaiB i dYac SAKOi 3aMiICTh  CKJIQJHOTO
KOMIT IOTEPHOTO KONy BHJA€THCS TOTOBUM TEKCTOBUM 3BIT, JI€ MPOCTOI0 MOBOIO
MOSICHEHO, sk came mpaifroe [I13.[3];

30ip Ta 00’€aHAHHSA JaHUX PO3BIIKKM  Kibep3arpo3, 10 TIOJIATae B
aBTOMAaTH30BAaHOMY aHAJIi31 PI3HUX OTPHUMAHUX 3BITIB 13 BWIYYEHHSM I1HJIHMKATOPIB
KOMIIPOMETAIIil Ta COPTYBaHHSAM TaKTHK 3rigHo 3 mMatpuieio MITRE ATT&CK [7];

reHepaiis 3amuTiB  JUIsl  TOMIYKY 3arpo3, M0 BUKOHYE TPAHCISINIO
dbopManizoBaHUX 3aBJaHb AHAJITHKA MPUPOJHOI0O MOBOIO Y CHEIlaTi30BaHI 3alUTH
s cucteM kimacy SIEM [7].

1.3 TexHOJIOT1YHI BUKITUKHA Ta OOMEKECHHS BIPOBAKCHHS IITYYHOTO 1IHTEIICKTY.

[IpakTruHa peamizamis METOIIB ITYYHOTO I1HTEICKTY CYHPOBOKYETHCS
HHM3KOK CHCTEMHHUX 00OMeXxeHbs [1, 8]:

BHCOKAa YaCTOTa XWOHOMO3WUTHUBHUX CHPAIfOBAHb IO TOJATAE y WMOBIPHICTI
KJacudikaiii JIETITHMHUX TEXHOJOTIYHUX TpoleciB (HAmpuKIaJd, [UIAHOBOTO

OHOBJICHHSI ITPOTPAMHOI0 3a0€3IeUCHH ) K MOTEHIIIHOT Ki0epaTaku [1].
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npotuOopunii mryunuii intenekt (Adversarial Al) 3a paxyHOK ekcruryaTarii
MOJIeJIeH IITYYHOTO IHTEIEKTY 3IOBMUCHUKAMU ISl TEHEPYBAaHHS MIKIJIMBOTO KOMY,
aJanToOBaHOrO JJig 00XOAy 3aco0iB JETEKTYBaHHS Ta 3JIIMCHEHHS arTak THUIlY
“OTpyeHHs TaHuX 1€ Ha HA €Tarl HaBYaHHS CUCTEM 3aXHUcTy [8].

npobiema iHTeprnpeToBaHOCTI (“ePeKT YOPHOI CKPUHBKK ) 1110 MPOSBISETHCS Y
CKJIQAHOCTI MAaTeMAaTHUYHOI'O MOSICHEHHS NPUYMHHO-HACIIJKOBMX 3B’S3KIB MijJ 4ac
OPUUHSTTS PillIeHb TTMOOKUMU HEMPOHHUMHU MEpeKaMu, 1 00yMOBITIOE HEOOX1THICTh
J0JJATKOBOT'O BIIPOBAKEHHS METO/IB MOSCHIOBAILHOTO IITYYHOTO 1HTEIEKTY [8].

1.4 ®dynkuioHaneHMA po3noain meronis Al/ML 3a eTanamu anaiizy 3arpos.

VY3araibHeHy poJib METO/IiB MAIIMHHOTO HaBYaHHS Ta IITYYHOTO iHTENEKTY Ha

PI3HUX eTamnax aHajizy Kibep3arpo3 HaBeJeHO B TaOuIl 1.

Taoaunsa 1

PoJn metoxiB AlI/ML Ha eranax aHaumi3y kidep3arpos

iji Eran ananizy OcHoBHE 3aBIaHHSA Konkpernuii meroa / Moaeab
1. 30ip Ta MiATOTOBKA Ounmienns xxyprainiB moaid | Mogeni NLP (tpancdopmepn),
BiJI 3aifBO1 iH(OpMaIIii, HaiBHMI OaeciB Kitacudikarop
HOpMaJTi3aIis Ta
KiacudikaIlis TeKCTOBUX
3aIuCiB
2. Busisnenns [Ixigmusoro nmporpamuoro | Random Forest, Isolation Forest,
(Detection) 3a0e3reueHHs I peaizarii SVM
3arpo3 (aTak) Ta MEPEIKEBUX
aHOMaJTii
3. PoscninyBanus [ToOynoBa naHIOkKKa TOTiiH Mogpeni LSTM (wacoBi psian),
(Investigation) aTakW, aHaJli3 Ta 3BOPOTHE LLM (anamni3 kozy)
HIEPETBOPEHHS ITPOTPAMHOTO
KOy
4. [IporuosyBanus Orinka HMOBIPHOCTI Ta baeciBcpki Mepexi 10BipH,
(Prediction) BU3HAUCHHS HACTYITHOTO rpadoBi HEHPOHHI MEpexi
00’€eKTa aTaKu B MEpexKi (GNN)

2 Metoau aHamizy Ta KOpemsIii pi3HOPIAHUX Kibepromiil.
Metonu aHamizy Ta KOpemsIii pI3HOPIAHUX MOAIN O0e3MeKH CTaHOBJISATH OCHOBY
(GYHKITIOHYBaHHS CYYaCHMX IHTETPOBAHHMX CHCTEM KiOep3axucty kinaciB SIEM,

SOAR Tta EDR/XDR [1, 9]. KimrouoBuMH 3aBJaHHSMH, Ha BHUPIMICHHS SKHX
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COpsIMOBaH1 3a3Hay€H1 METOJIH, € MIHIMI3allisl pIBHS XMOHOMO3UTUBHUX CIIPALIOBAHb
Ta TOJIOJIAHHSI PI3HOPIAHOCTI BX1IHUX MOTOKIB AaHuX [9].

2.1 Ilonepenns 00poOKa AaHUX iX HOpMaJi3allisl Ta arperaiis.

3 MeTor0 3a0e3MeueHHs CYMICHOCTI JaHUX Mepe] 3aCTOCYBAaHHSM aHATITHUYHHUX
aNrOpUTMIB 31MCHIOEThCA 1X IepBUHHA (hopmaiizaris [9]:

HOpMaJli3allisl JaHUX MiI4yac sIKOi 3A1MCHIOEThCS NPHUBEACHHS PI3HOPIAHUX 32
CTPYKTYPOIO KypHaJIiB MOAIN 10 €quHOro yHipikoBaHoro ¢popmary Ta yHihiKOBaHOT
cxemu jaanux, 30kpema CEF (Common Event Format) abo ECS (Elastic Common
Schema) [9];

arperaifisi nojaii mo mnonArae y o0’e€qHaHHI 3a(piKCOBAHHX Y KOPOTKOMY
4acOBOMY IHTEpBaJli 1yOJIbOBAHUX 3AMKUCIB y €AMHY CYKYIHY MO0 13 PO3PAXYHKOM
JIYWIbHUKA TOBTOPEHb  (Hampukiaa, o0 edHaHHsA cepii cnpob  migdopy
aBTeHTU(DIKAIHHUX TaHUX y €quHUHN 1HDOopMaliiHui 6110K) [9].

2.2 Knacudikariis METOIIB KOPEAIlii KIOEpIOIiii.

Jns  aHamizy  B3a€MO3B’S3KIB  MDK ~ NEPBUHHUMHM  TOMISIMH  Oe3MeKH
3aCTOCOBYETBbCS  KOMIUIEKCHA CYKYIHICTh MAaT€MAaTHMYHUX Ta  aHATITHYHHUX
migxoxis [1, 9].

1. Meron aHamizy B3a€MO3B’SI3KiB, SIKMH 0a3yeTbCs Ha JKOPCTKHUX IpaBHIIaX
norikd. PoboTa cucTteMu TOBHICTIO mMianmopsiakoBaHa anroputMmam ““Sxmo/To”
(IF/THEN) [9]. Meton mepenbavae (ikcaiiro 3agaHOl MOCIIZOBHOCTI MOMINA s
MOIAJIBIIIOT aBTOMATUYHOT TeHepallii KapTKH IHIUACHTY [9].

2. TloBeminkoBuii ananiz (UBA/UEBA) - dopMyBaHHS MaTeMaTHYHOTO
npod im0 0a30BOi MOBEMIHKKA CYyO’€KTIB Ta 00’€KTiB cuctemMu. OIlIHKA BIIXHJICHB
MOTOYHUX CUCTEMHHX MPOIIECiB Bill chopmMoBaHOT 6a3u J03BOJISIE BUSBISTH aHOMATIT,
AKi MOXYTh CBITYUTH TIPO HECAHKI[IOHOBAHY AaKTHUBHICTh a00 KOMIIPOMETAIIIIO
00JTIIKOBHUX 3amuciB [4].

3. CraTtucTu4Hi METOAM KOpEJAlii — 3aCTOCYBaHHA IHCTPYMEHTapito
MaTeMaTUYHOI CTATHCTUKH JUII OOYHMCIICHHS CTYHEHsS 3aJIeXKHOCTI Ta BHUSBICHHS
MPUXOBAHUX 3aKOHOMIPHOCTEM MIDK 4YacTOTOK 1 TUNAaMU NOMAIM y PI3HOPIAHUX
Kepenax [9].
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4. I'pacoBi MeTonu Kopendlii — MoJenoBaHHs 00’ ekTiB iHppacTpykTypu (IP-
aJpecH, KiHIIeB1 MPUCTPOi, KOPUCTYBAUl, MPOLIECH) Y BUTIISAI1 BEPIIUH Ipada, a moain
B3a€MOJIT MK HUMHU y BUTIISLAL pebep [6]. 3a3HaueHud Migxia JT03BOJISIE CTBOPUTH
TOMOJIOTII0  PO3BUTKY AaTakd Ta aHANI3YBaTH BEKTOPH  TOPU3OHTAIBHOIO
BHYTPIIIHBOTO NIEPEMIIICHHS 3JIOBMUCHHUKA [ 6].

5. YacoBa kopesslis — XPOHOJOTIYHE BMNOPSAKYBAaHHSA PI3HOPITHUX MOMINA 3a
€IMHOI0 IIKAJIOK YAaCOBMX MITOK 3 METOI BIITBOPEHHS IOBHOIO JIAHIIOXKKA
PO3BUTKY KIOEpIHLIMJEHTY Bl MEPBUHHOIO MPOHUKHEHHS 10 eKC(UIbTpallli JaHuX
[5, 9].

6. MeTony MamIMHHOTO HAaBYAHHS Ta WITYYHOIO IHTENEKTY — BHUKOPUCTAHHS
AITOPUTMIB KiacTepu3allii (HaB4aHHs Oe3 BuUMTelNs) Ta Kiaacuikamii JIJs aHamizy
MAacHuBIB ICTOPUYHUX JAaHMX Ta BHSBICHHS MOJU(pIKOBAHUX KibepaTtak 1 3arpo3
“HynboBoro fus’ [2].

[TopiBHSJIBHUE aHAIII3 OCHOBHMX IMIAXOIB A0 KOPEJIi KIOepmoAiid HaBeIeHO B

TadJIuIi 2.
Tadoaunsa 2
ITopiBHAJIbHA XapaKTEPUCTUKA METOAIB KopeJsalii moaii 0e3nexu
Ne .
a/n MeTtoa kopeJsimii IlepeBaru Henousikn
1. JleTepmiHoBaHi Bucoxka mBuakicte 00po0ku, | He3maTtHiCTh neTeKTyBaTH HOBI
mpaBuia (Rule-based) | Hu3BKi 00YHCITIOBAIBHI BUTPATH, (HeomwmcaHi B IpaBuiIax)
TOYHICTh BUSBJICHHS BIJIOMHX BEKTOpH aTak [9]
aTaKk
2. CraTuCTUYHUH aHANI3 BusiBneHHs MPUXOBaHUX [Totpeda y 3HaUHUX
Ta MallMHHE HABYaHHsI| 3aKOHOMIPHOCTEH, aHOMaJil Ta | OOYHCIIOBAIILHUX Pecypcax,
(ML) atak Kiacy Zero-day BUIIMI PH3HK
XUOHOTIO3UTHBHUX
CIIpalftoBassb [2, 4]
3. I'padoBi mozemni Haoune BinoOpaxeHHs Bucoka pecypcoeMHICTh Ta
TOTIOJIOTTYHUX 3B’ S3KIB Ta CKJIaJIHICTh PO3pPaxyHKIB MpH
JTUHAMIKU TIOIIUPEHHSI aTaKu 00poOI1i BETHUKUX MAaCHBIB
JlaHuX [6]

2.3 36arauenns konrekcrom (Context Enrichment).
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[TinBuiieHHs: €(pEeKTUBHOCTI Ta TOYHOCTI KOPEJNAIIHHOTO aHali3y IOCSTa€ThCs
HUISIXOM 1HTeTpallii 10JaTKOBUX KOHTEKCTHUX JaHuX [7, 9]:

naHi po3Biaku kidepsarpo3 (mami — CTI) — aBromaTH30BaHE 3iCTaBICHHS
inenTudikoBanux arpuOytiB (IP-aapec, xem-pynkuiii QaitniB, JoOMEeHHUX 1MEH) 13
30BHINIHIMY 0a3aMu JaHUX Ta iHauKatopaMu kommnpometairii (10C) [7];

KOHTEKCT 1HQPacTpyKTypu — 30araueHHs MOAiNM aTpubyTamMu 3 KaTaJoriB
KopucTyBauiB (Hampukmaa, Active Directory) s Bu3HAYeHHS TNPUBLICIB Ta
pesyiapTaTaMu  POOOTH CKaHEpIB BPa3JIMBOCTEH Uil OI[IHKK  TOTEHIIMHOTO
KPUTHUYHOTO BIUIMBY aTaKh Ha KOHKPETHHUI BY30J1 Mepexi [9].

3 IlporHo3yBaHHs clieHapiiB KibepaTak Ha OCHOBI IHTEJICKTYaJIbHUX CUCTEM.

[Iporno3yBaHHsl clieHapiiB KiOepaTak Ha OCHOB1 IHTEJIEKTYaJlbHUX CHUCTEM €
IPOIIECOM MAaTeMaTUYHOTO Ta aIrOPUTMIYHOTO MOJIENIIOBaHHS WMOBIPHUX ManlOyTHIX
Il 37T0BMHUCHUKA HAa OCHOBI aHaji3y MOTOYHUX MOJINA O€3MeKH, peTPOCIIEKTUBHUX
MacHBIB JaHUX Ta Mojened mrydHoro iHTenekTy [10]. CydacHl iHTENEeKTyalbHI
KOMILJIEKCH 3a0€3IeuyIoTh TIepeXiJl Bl pearyBaHHs JuIe Ha (pakT KOMIIPOMETAIlii 10
BUIIEPE/KATLHOTO BU3HAYEHHS HACTYMHUX KPOKIB aTaKyr4oi CTOPOHH 3 METOIO
IPEBEHTUBHOTO OJ0KyBaHH 3arpo3 [10, 11].

3.1 MaremaTu4Hi Ta arOPUTMIYHI METOIM MMPOTHO3yBaHHS.

Jns  mepenbadeHHS CIieHApiiB  PO3BUTKY KiOepaTak B IHTEICKTYaJbHHUX
CHUCTEMaX 3aCTOCOBYEThCS HU3KA (PyHIaMEHTAIBPHUX MaTeMaTHYHKX amapatis [10]:

1. TIlpuxoBani MapkoBcbki Mopgeni (Hidden Markov Models) -
BUKOPUCTOBYIOTHCS ISl OOYMCIICHHS MMOBIPHOCTEHN mepexoay KibepaTaku 3 OJJHOTO
ctany B iHmwmiA. KoXeH crnocTepexyBaHMii KpPOK 3JIOBMHCHUKA (HAMMPUKIIA],
MEpEKEeBE CKAaHYBaHHS) pO3MVISIIAETHCS SIK  BUAUMHUN TMPU3HAK TPUXOBAHOTO
3arajbHOTrO crieHapito araku [10].

2. baeciBceki mepexi gosipu (Bayesian Belief Networks) — dopmyroTs
WMOBIpHICHI TpadidHi MOAeN MPUYMHHO-HACTIAKOBUX 3B’s3KiB. BoHM 103BONSIOTH
po3paxyBaTd  KMOBIPHOCTI  KOMIIpOMETalllli KOHKPETHUX  I[UThOBUX  BY3IIB
(KkoHTpOJIepIB JOMEHY, 0a3 JaHWX) 3 YypaxXyBaHHSIM BXE CKOMIIPOMETOBAHUX

cerMeHTiB Mepexi [10].
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3. Mogeni teopii irop (Game Theory) — ¢gopmaitizytoTh mpolec mpoTHOOPCTBa
MDK aTaKylOuOl CTOPOHOIO Ta CHUCTEMOIO 3aXMCTy Y BUIJISJl CTPATETiyHOI TpH.
CucremMa 311HCHIOE PO3PAXYHOK Ta MPOTHO3YBAaHHS HAWOLIBII Pal[lOHAIBHOIO KPOKY
XaKepa 3 TOUKH 3aBJIaHHS HUM MaKCUMAaJIbHOI MOTEHIIINHOT Koy [12].

4. T'muboke naBuanHs Ha rpadax (Graph Neural Networks) — 3a6esneuye
NoJaHHs 1HQPACTPYKTYpH y BUIJIAIL TomoJsioriynoro rpaga [6]. Helipomepexena
MOJIeNIb aHalli3y€ 3B’S3KM Ta MOTOYHI aHOMAaiii JJs MPOrHO3YBAaHHS TPAEKTOPIN
BHYTPIIIHBOTO  JIOKAJBHOTO IEPEMIlIEHHsS 3JOBMHUCHUKA Yy TICPUMETPI IO
3axumaeTees [6, 10].

3.2 ba3oBi ¢ppeiiMBOpKH Ta 0a3u 3HAHb.

OcHOBOIO I HaBYaHHA Ta (YHKIIOHYBaHHS MPOTHO3YBAJIBLHUX MOJCIICH
IITYYHOT'O IHTEJIEKTY € CTaHAapTU30BaH1 0a3u 3HaHb Kideppo3Bigku [11, 13]:

matpuiis MITRE ATT&CK — 06azoBa cucremarusailis TaKTHK, TEXHIK Ta
npoleayp 3J0BMHUCHHKIB. Dikcarlisi ajaropuTMOM €JE€MEHTIB TEXHIKHM 3 eTally
po3Binku (Discovery) mo3Bojisie MPOrHO3yBaTH 3aCTOCYBAaHHS BIAMOBIAHUX TEXHIK
eTany oTpuMaHHs 00J1iKOBUX AaHUX [13];

mogens Cyber Kill Chain — konmenTtyanbHa MOJEIb €TAHOCTI aTaku (Bif
NEePBUHHOI JOCTaBKH IIKIJJIMBOTO KOHTEHTY 10 eKC(]IbTparii JTaHuX), 10 J03BOJISE
YiTKO JIOKaJi3yBaTH MOTOYHY (ha3y 1HIMIASHTY Ta epeadaunT HacTymH1 ¢a3u [11].

3.3 ApxiTektypa Ta eranu (PyHKIIOHYBaHHS CUCTEMH IIPOTHO3YBAaHHS.

ApXiTeKTypa CUCTEMU POTHO3yBaHHS HABEJICHA HA PUCYHKY 1.

[Iporiec mMpOrHO3yBANIBHOTO aHAJI3Y pEai3yeEThCS B PEXKUMI peaJbHOTO Yacy i
BKJTIOYA€ YOTHPH ITOCTIOBHI TeXHOIor1uH1 eTanu [9, 10]:

1. ImenTtudikamis MOTOYHOTO CTaHy — 30ip MEPBUHHUX TMOJIA 13 CHCTEM
SIEM/XDR, ix HOpMaJTti3aIlisi, arperaiisi Ta OYHIIEHHS BiJl CTATUCTHYHOTO myMmy [9].

2. KonTekcrHe 30aradyeHHs — 3iCTaBICHHS BHSABICHHUX aHOMAJiH 3 JpKEpeIaMu
JTaHuX Kibep3arpo3 Ta BiIOMUMHU 11a0JIOHAMH MTOBEIIHKH XakepiB [7, 13].

3. T'eHepaillisi TPOTHO3HUX CIEHAPIiB — PO3PAXYHOK MPOTHO3YBAIBHUMU Ta

FEHEPATUBHUMHU MOJICJIIMU IITYYHOTO 1HTEJIEKTY JepeBa MOKIMUBUX BaplaHTIB
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PO3BUTKY TMOAINA 13 MPUCBOEHHSIM KOXHOMY CIEHAPIIO BIANOBIAHOTO 1HAEKCY

nMoBipHocTi [10].

v |

1. IAE%'_I‘MOIKAHIS! I'IO_TO‘-IHOI'O CTAHY W 2. KOHTEKCTHE 3BArAYEHHS (Threat Intelligence)
(36ip, Hopmanizauis, OunieHHs) » 3icTaBNeHHS BUABNEHMX aHOManii

> = 306ip nepBuHHUX NoAil i3 cuctem SIEM/XDR * |HTerpauis rnobanbHux iis Kibeppossifkm

A

* Hopmanisauis Ta arperauis faHux * AHani3 noBeAiHKOBHUX NaTepHIB BiJOMUX
| * QYULUEHHA Bif CTATUCTUYHOTO LLYMY || yrpynosaHb (APT-rpyn)
]
v v
3. TEHEPALIISt MPOTHO3HWX CLIEHAPIB 4. MIPOAKTUBHA NPOTUAIA (SOAR)

(Al Forecasting)

* [IpeavkTuBHi Ta reHepatusHi mogeni LI _
* P03paxyHoK Jiepesa MOX/IUBUX BapiaHTIB PO3BUTKY MOAilf * ABTOMATHYHE € BUKOHAHHS NPEBEHTUHHUX Aiil
. anCBOSHHﬂ KOXXHOMY CLieHapIO IHAEeKCY UMOBIPHOCTI (i3ongui;| CKOMNPOMETOBAaHMX XOCTiB,
| KOPUTyBaHH#A NPasun MKMEPEeXeBHX eKpaHis)
v

HASIBHA IHOPACTPYKTYPA SOC (IKEPENA TENEMETPII)
* SIEM / XDR (Kopensuis noris)

U gggmysaunﬂ peKoMeHAaLin Ans aHaniTuKis

Y

Pucynok 1 — ApxiTekTypa cucTeMH NPOrHO3yBAHHS

4. TlpoakTuBHa TPOTUAIS — (OPMYBaHHSA BUIEPEIKYBATBHUX PEKOMEHJIAIIii
mis anamitukiB SOC abo aBTOMaTHYHE BMKOHAHHS MPEBCHTHBHHUX il (i30Js1ris
CKOMITPOMETOBAHUX KIHIIEBUX MPUCTPOIB, KOPUTYBAHHS TMPABUI MIKMEPEKEBUX
ekpaniB) [9, 11].

3.4 llopiBHsUTPHUN  aHaAMI3 IMIAXOMIB JO BHSIBICHHS Ta IIPOTHO3YBAHHS
Kibep3arpos.

[lopiBHSUTBHY ~ XapaKTepUCTUKY  TPAAUIIMHOTO  JIE€TEPMIHOBAHOTO  Ta
THTEJNEKTYyaIbHOTO MTPEANKTUBHOTO MiX0/IB HABEICHO B TaOIHIIi 3.

Y po0oTi BHKOHAHO KOMIUICKCHUN aHAIITHYHHA OIJISA Ta TEOPETUYHE
OOTpYHTYBaHHS 3aCTOCYBAaHHSI METOJIIB IITYYHOTO IHTEIEKTY, MAIIMHHOI KOPESIii
MOAI Ta MPOTHO3YBAaJbHOI'O MOJICTIOBAHHS JIII BHSBJICHHS 1 3amoOiraHHS
kibep3arposam.

AHamiz METOMIB IMTYYHOTO IHTEJEKTY Ta MAIIMHHOTO HABYAHHS CBITYHTH, IO
3aCTOCYBaHHS KJIACHYHOTO HABYAHHS 3 BUMTEIIEM, aTOPUTMIB HaBUAHHS 0€3 BUHTEIS
Ta apxXITEKTYpHU TNIMOOKOr0 HaBYaHHS 3a0e3Medye nepexij BiJl KOPCTKO BU3HAYEHUX

CUTHATYpHHUX MPAaBUJI JI0 aJIallTUBHOIO MOBEIIHKOBOTO aHanizy [1, 2]. Lle no3Bosste 3
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BUCOKOI TouHicTi0 kiacugikyBatu IIII3, BugBmisaTH QIUIMHrOBI aTaku Ta
JCTeKTYBAaTH CKJIaJHI IiJIeCIIpsAMOBaHi 3arpo3u kimacy Zero-day [2, 3].
BripoBaykeHHs BEIMKUX MOBHUX MOJIEJIEH MpU aBTOMATU3ALl11 AHATIITUYHUX (PYHKIINA
SOC, 30kpema aJis 3BOPOTHBOTO MPOEKTYBAaHHS KOJY Ta aHaNI3y JaHUX PO3BIIKH

kiOep3arpo3 [3, 7] mae BeNMKUN NOTEHIIIAL.

Taoauus 3
IHopiBHSJIbHA XapaKTEePUCTHKA KJIACHYHOI0 TA iHTEJIEKTYaJIbHOT0

MiZAXOMiB /10 pearyBaHHs Ha Kidep3arpos3u

o Knacuunuii migxin InTenexryanabHmii mimxia
3 /1'1 Kpurepiii nopiBHsIHHS (anaJi3 curHaryp i (MpOrHO3yBaHHS HA OCHOBI
MPaBUJI) HIT)
Pexxum pearyBanHs PeakTuBHMI1 [TpoakTuBHMii (mependaueHHs
(meTexTyBaHHS MICIIS I 10 3aBOaHHS KON
BUKOHAHH$ aTaKu)
BusBnenuns arak Zero- Hwusbka epexkTuBHICTD Bucoka edexkTuBHICTh (aHATI3
Day (BiACYTHICTH BIIMOBITHUX MOBEIIHKOBUX aHOMAJTIi)
CUTHATYD)
I'muOuna BpaxyBaHHS O6mexena (dikcarris ['muboxka (aHai3 4acOBUX Ta
KOHTEKCTY JIOKaJIbHUX TPABHII i TOTIOJIOTTYHUX 3B’ S3KIB)
KOHKPETHI KypHaJIN
TTOT1i1)

Orminka epeKTUBHOCTI 0OPOOKH PI3HOPITHUX TMOJINA CBIAYUTH MPO HEOOXITHICTh
IIPOBEACHHS iX MONepeHhOT HOpMaJli3allii Ta arperailii IepBUHHUX JKYPHAIIB MMOIIN
JUISl YCYHEHHSI CHHTaKCUYHOI PI3HOPITHOCTI Ta 3MEHIIICHHS PIBHS XMOHOIO3UTUBHUX
cupamoBadb [9]. [lopiBHsIbHUI aHami3 TMOKaszye, IO KOMOIHAIS TMPaBUIIO-
OpPIEHTOBAHOTO JCTEPMIHOBAHOTO aHali3y, TOBEIIHKOBOTO aHamizy Ta TpadoBux
Mojenel 3a0e3leuye MaKCHMalbHE TIOKPUTTS BEKTOPIB aTak 13 30epeKeHHIM
MPUIHHATHOTO PiBHS OOYHCIIOBAIBHOI CKIATHOCTI Ta TOUHOCTI [4, 6, 9]. IHTerparis
KOHTCKCTHHUX JaHWX KPUTHYHO HEOoOXigHA Ui MiHIMi3amii XHOHOIMO3UTHBHUX
CIpaIfoBaHb Ta BIpHOT MpiopuTe3allii iIHUACHTIB KibepOe3neku [7, 9];

OOTpyHTYBaHHS TMPOTHO3YBAJLHOTO MIAXOAY CBIIYATH TIPO TeEpeBaru
MMPOAKTUBHOIO 3axucTy Haja peaktuBHUM [10, 11]. BukopuctanHda matemMaTH4HOrO

amapaty y noenHanHi 3 ¢peiimBopkamu MITRE ATT&CK ta Cyber Kill Chain
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J03BOJISIE MOJIENIIOBAaTH MMOBIPHICHI CLIEHapli pO3BUTKY KiOepaTak Ha paHHIX eTamax
PO3BIAKM Ta TMPEBEHTUBHO OJOKYBAaTH MLUISAXH BHYTPIIMIHBOIO JIOKAJIBHOIO
nepeMillieHHs 3JJ0BMUCHUKA [6, 10, 13].

Pe3ynbTaT aHanizy, BUKJIaAeH1 B pOOOTI, CTBOPIOIOTH HEOOXITHE alrOPUTMIUHE
Ta METOAOJIOTIYHE MIATPYHTA JJIsi TOMAJbIIOI TPAKTUYHOI PO3pOOKHU Ta
MIPOEKTYBAHHS APXITEKTYpPHU IHTEJIEKTYaJlbHOI CUCTEMHU aHalli3y Ta MPOrHO3YBaHHS

ki0ep3arpos.
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CHAPTER 7
ANALYSIS OF INTERNATIONAL EXPERIENCE IN PROFESSIONAL

TRAINING OF FUTURE TEACHERS OF LABOR TRAINING AND
TECHNOLOGIES: MODELS, APPROACHES, FORMS AND
TECHNOLOGIES OF PROFESSIONAL DEVELOPMENT

Marynchenko Inna,
Candidate of Pedagogical Sciences, Associate Professor of the Department of
Technological and Vocational Education Olexander Dovzhenko Glukhiv National

Pedagogical University

Modern transformation processes in the education system, the rapid
development of digital technologies, changing requirements for the professional
activity of a teacher and the need to ensure a personally oriented educational process
actualize the problem of improving the professional training of future teachers of
labor training and technologies. Of particular importance is the formation of their
pedagogical skills, which involves not only the possession of professional knowledge
and practical skills, but also the ability to effectively organize educational interaction,
apply innovative pedagogical technologies, use digital resources, reflect on their own
activities and adapt to various educational situations [4].

In this context, the study of foreign experience in the professional training of
teachers of a technological profile is especially valuable. Educational systems of
different countries have accumulated significant experience in combining theoretical,
practical, research and digital components of the training of future teachers. The
analysis of such models makes it possible to determine effective pedagogical
practices, mentoring mechanisms, forms of organizing pedagogical practice, methods
of developing professional reflection and approaches to the integration of university
and school education [11].

The relevance of turning to foreign experience is enhanced by the need to
modernize the Ukrainian system of professional training of future teachers of labor
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training and technologies in accordance with modern European trends, the
requirements of the New Ukrainian School and the digital transformation of
education. At the same time, the mechanical transfer of foreign models is impractical,
therefore an important task is to identify those provisions that can be adapted to
Ukrainian socio-cultural, educational and institutional conditions [3].

Thus, the problem of analyzing foreign experience in training future teachers of
labor training and technologies for the formation of pedagogical skills is due to the
need to find effective ways to combine professional, psychological and pedagogical,
practical, research and digital training of the future teacher.

The study of psychological and pedagogical literature demonstrates a steady
scientific interest in the problem of professional training of pedagogical personnel in
foreign educational systems. Certain aspects of foreign experience in professional
training of teachers are highlighted in the works of Ukrainian researchers, in
particular O. Galus, I. Zhernokleev, T. Kapelyushna, R. Monko, O. Orekhova, L.
Pukhovska, O. Stelmashchuk, L. Shaposhnikova and other scientists.

Studies of foreign models indicate that the training of teachers of a technological
profile is increasingly viewed as a continuous process of professional formation,
which is not limited to the period of study at the university. In the countries of the
European Union, the USA, Canada, Australia, Japan, South Korea and other
countries, the professional competence of a teacher is formed through the
interconnected acquisition of professional knowledge, pedagogical skills, practical
experience and personal qualities.

Scientific works emphasize that the competence of a technology teacher
includes knowledge in the field of technology, materials science, construction and
design; the ability to design and implement educational programs; mastery of modern
teaching methods; the ability to organize project, group and game activities;
understanding of the age and psychological characteristics of students; the ability to
create a favorable educational environment; the development of creativity and
responsibility; confident use of digital technologies; the ability to analyze one's own

professional activities and conduct pedagogical mini-research [14].

66



An important place in the research is occupied by the problem of the practical
orientation of professional training. In foreign educational systems, university
education is closely connected with real pedagogical activity. Future teachers
undergo long-term practice in schools, participate in educational projects, interact
with experienced teachers and gain experience in using modern technological
equipment.

Researchers also pay attention to the interdisciplinary nature of training.
Elements of engineering, design, art, computer science, robotics, digital modeling are
integrated into educational programs, which contributes to the development of
holistic technological thinking of the future teacher.

Of particular scientific interest are studies of professional training systems for
technology teachers in the UK, the USA, Poland, Germany and Norway. Their
analysis allows us to identify common trends and specific mechanisms for the
formation of pedagogical skills, which can be taken into account in the process of
modernization of the Ukrainian system of pedagogical education [16].

Foreign experience in training future teachers of labor training and technologies
Is characterized by a combination of professional, pedagogical, practical, research
and digital components. Educational programs provide not only for mastering
theoretical material, but also for the active involvement of students in practical
activities, implementation of projects, research, modeling of pedagogical situations
and reflection on their own professional experience.

The curricula of many foreign universities use the modular principle and
individualization of the educational trajectory. Students can choose individual
modules according to their professional interests and future specialization, in
particular robotics, 3D printing, graphic design and other technological areas. A
significant amount of study time is spent on practical classes in laboratories,
workshops, engineering centers and other specialized educational spaces.

Universities actively cooperate with technology companies, enterprises and
educational institutions. Students undergo internships, participate in joint projects and

have the opportunity to work with modern equipment. Along with professional
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disciplines, teaching methods, classroom management, assessment of learning
outcomes, organization of an inclusive educational environment, and features of
working with students with special educational needs are studied [18].

An important component of professional development is also the system of
advanced training for teachers, which ensures the updating of professional knowledge
and practical skills in accordance with the dynamics of technological development.

The formation of pedagogical skills of future teachers of labor training and
technologies is implemented through a complex of interrelated forms and methods:

1. Educational projects. Students develop and implement educational projects
focused on students of general secondary education institutions. Such activities
develop the ability to plan the educational process, organize educational activities,
evaluate the results obtained and carry out professional reflection.

2. Mentoring. Pedagogical practice is accompanied by experienced teacher-
mentors who advise students, transfer practical experience to them, help analyze
professional difficulties and find ways to overcome them.

3. Innovative technologies. Future teachers work in specialized laboratories,
where they master robotics, 3D modeling, virtual and augmented reality technologies
and other digital tools.

4. Portfolio. Electronic or paper portfolios contain projects, methodological
developments, video recordings of lessons, reflective materials and other results of
professional activity. It is used as a means of self-assessment and confirmation of
professional achievements.

5. Role-playing games and simulations. Modeling lessons and pedagogical
situations creates an opportunity to gain practical experience in a controlled
educational environment.

6. Research activities. Future teachers are involved in analyzing the
effectiveness of teaching methods, studying the impact of technology on student
development, and developing new educational programs. This contributes to the
development of critical thinking and a research culture [12].

Experience of the United Kingdom
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A special place in foreign experience is occupied by the United Kingdom, where
the professional training of technology teachers is comprehensive and is regulated by
relevant regulatory documents, in particular, the «Standard for Entry into Pedagogical
Activity» and the «Basic Competencies of a Design and Technology Teacher».

The subject «Design and Technology” integrates technology, traditional crafts,
design, information technology, electronics, home economics, and business. In school
curricula, it accounts for more than 12% of the total teaching time at different levels
of education. The basis of its teaching is the project approach, which involves
research, experimentation, problem solving and implementation of integrated
projects.

Such specificity of the subject places high demands on the professional
competence of the teacher. The teacher must be able not only to teach students to use
tools, but also to organize the full cycle of product creation: from problem
formulation and planning to production, quality control and evaluation of the result.
At the same time, technological, environmental and aesthetic aspects of project
activities are taken into account. The teacher must also create conditions for the
realization of the creative potential of students, individualization of learning and their
involvement in additional and extracurricular activities [5].

In the UK, there are three main models of teacher training for vocational
education and technology: parallel, sequential and alternative.

The parallel model is mainly used to train teachers who will work at the first and
second key stages of education (KS 1, KS 2), that is, with children aged 5 to 11. It is
implemented mainly in teacher training colleges and is widespread in British higher
education institutions. The training lasts three years and ends with a Bachelor of
Science degree [6].

The sequential model is implemented in art and technical teacher training
colleges, as well as classical universities in pedagogical faculties. Its completion

involves obtaining a «Postgraduate Certificate of Education».
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The alternative model covers innovative ways of professional training, in
particular distance and modular programs, flexible learning, accelerated courses and
programs for already registered teachers [8, p. 13].

Professional qualifications can be obtained through various educational routes.
One of them is to obtain a specialized certificate Postgraduate Certificate in
Education (PGCE), which is mainly taught at universities and lasts one year. Another
way is to obtain a Bachelor of Education degree, which provides the opportunity to
obtain a teacher qualification; the duration of such training is 3—4 years [10, p. 111].

Along with traditional models, alternative programs operate: School Centred
Initial Teacher Training (SCITT), which involves training on the basis of a school
and the interaction of various educational institutions; The Fast Track programs,
which allow you to obtain a teaching qualification in a short time; Employment-based
routes, focused on people aged 24 and over and aimed at obtaining the necessary
professional training without leaving work [4, p. 112].

The structure of training future teachers of labor training and technologies in
British higher education institutions covers four main cycles: professionally oriented
disciplines; psychological and pedagogical disciplines; courses aimed at developing
practical teaching skills; pedagogical practice in school [11, p. 49].

Pedagogical practice takes up about 25% of the total study time, which indicates
its significant importance in professional training. It is organized on the basis of close
cooperation between higher education institutions and schools and involves several
consecutive stages: initial; familiarization with professional activities; professional
growth; generalization and systematization of acquired experience; formation of
professional identity.

Practical activity can take place in various educational institutions, which
contributes to the expansion of the professional experience of the future teacher. The
results of practice are evaluated with the participation of the class teacher, tutor and
mentor. Such a mentoring system provides comprehensive support for the

professional development of the student [16, p. 15].
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Considerable attention is paid to the individual psychological characteristics of
the future teacher, his personal qualities and professional needs. Sandwich courses
and tutoring sessions are also used in the British system. The first variant of the
sandwich course involves two years of university study, one year of school practice,
and another year of university training. The second variant is based on alternating
study and teaching activities every six months.

The tutoring system involves assigning one or two students to a tutor who not
only provides training, but also monitors the professional and personal development
of applicants. In some universities, one tutor can accompany up to six students.
Consultations, individual conversations, discussions, and other forms of individual
interaction are used [8].

An important condition for the professional development of a British teacher is a
formed culture of interpersonal interaction. In this regard, educational discussions,
group creative activities, and modeling of life situations are used. According to the
results of L. Pukhovskaya's research, the main directions of research on the
professional development of British teachers can be identified: continuous
professional development; deepening the understanding of pedagogical activity and
methods of its evaluation; creation of educational and methodological materials for
specialists who provide professional development of teachers; preparation of
literature for practicing teachers on methods and technologies for increasing the
effectiveness of professional activity [413].

Experience of the USA

In the USA, considerable attention is paid to the professional training of teachers
of technology and technology and engineering. An important role in this process is
played by the Council on Education of Technology Teachers (CTTE) [565]. Its main
areas of activity are improving the quality of teacher training, supporting scientific
research in the field of technology, providing scholarships, implementing innovative

approaches and providing teachers with information resources [3].
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Technology teachers are trained, in particular, at Ball State University,
California University of PA, Millersville University, University of Wisconsin-Stout,
State University of New York at Oswego, Purdue University and other institutions.

The experience of the Faculty of Technology of Ball State University in Indiana
Is indicative. As T. Kapelyushna notes [6], its educational program is based on the
National Standards for Technology Education for Teachers, developed by the
International Society for Educational Technology (ISTE), the Indiana State Standards
and the INTASC principles.

These standards define the minimum requirements for professional training,
which may be supplemented by a variable part of the curricula. Graduates can work
in middle school, high school and vocational schools. Their training covers
technological disciplines, construction, production, communications, transportation,
teaching methods, as well as practical work with natural materials, energy systems,
robotics and computer technologies.

The structure of professional training includes the following disciplines:
Architecture and Construction Technology, Manufacturing Technology, Design and
Engineering Technology, Audio, Video and Digital Communication Technology,
Transportation, Distribution and Logistics Technologies. The names of individual
courses may vary depending on the state [1, pp. 35-36].

One of the leading methods of professional training is microteaching. It involves
studying scientific literature, preparing a short fragment of a lesson, conducting it for
3-5 minutes in front of schoolchildren or classmates, video recording, further
viewing and self-analysis. If necessary, the student repeats the fragment, taking into
account the recommendations received. As experience is gained, the duration of the
fragment can be increased to 20 minutes [9, pp. 72-73].

Microteaching is used in more than 91% of pedagogical programs in the USA.
Its advantages are direct involvement of the student in teaching, focus on specific
pedagogical skills and the opportunity to work in a safe and controlled environment.

Mini-courses are used to develop individual pedagogical skills. Their

implementation involves identifying a skill that needs improvement, studying
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relevant literature, performing special exercises, watching video materials,
conducting a 5-10-minute fragment of the lesson with video recording and further
analysis of the result. This technology contributes to the formation of models of
pedagogical behavior.

Another important tool is reflective teaching. Students work in groups of four to
six people. One of them plays the role of the “designated teacher”, determines the
goal and objectives of the lesson, plans and conducts it, and also evaluates the results
of classmates. After the lesson is completed, a detailed analysis of pedagogical
actions is carried out. The duration of such a lesson should not exceed 15 minutes,
and the results should be available for analysis and measurement [3].

To prepare students to solve real pedagogical problems, the simulation method
Is used. It involves modeling educational situations, pedagogical stories, and problem
cases. The student is familiarized with the characteristics of the students and the
problem that needs to be solved, after which he offers several possible options for
action [580]. Modern higher education institutions are increasingly using computer
simulations that allow modeling real pedagogical situations.

The technology of partner teaching is also widespread, when students conduct
classes for their classmates. To develop professional self-presentation skills, future
teachers create their own web pages and electronic portfolios, which they
systematically update. They may include photographs, autobiographical information,
professional views, reflections on modern education, videos, graphic materials,
diagrams, tables, and projects [6].

Research [2; 8; 16] allow us to distinguish three main types of portfolios used
during university training and pedagogical practice: a working portfolio, a showcase
portfolio, and a portfolio for records.

A working portfolio reflects the dynamics of a student’s educational
achievements and his professional progress. It may contain feedback from parents,
friends, and other individuals and may be used for certification and assessment. A
showcase portfolio is a presentation collection and contains the student’s best works.

It allows you to demonstrate your creative individuality, professional interests, and
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your own projects. The content of such a portfolio is determined by the student
himself.

A portfolio for records contains documents related to assessment and
certification, as well as works for which the student received grades. Some of these
materials may later be transferred to a working portfolio [4]. An important
component of the American system is mentoring. The mentor performs not only an
advisory function, but also acts as a «cognitive» mentor, guiding the reflective
practice of the future teacher. Cooperation between school teachers and university
lecturers is especially effective [9].

To support pedagogical practice in the USA, clinical professors function -
experienced school teachers who are involved in work in higher education
institutions. They guide, observe and evaluate the practical training of students, while
continuing to work periodically at school. This gives future teachers the opportunity
to observe the real educational process.

The studies of O. Galus and L. Shaposhnikova demonstrate the significant
importance of the personally oriented approach in American pedagogical education.
Its implementation involves a democratic style of interaction, in which the student is
considered as an equal subject of the educational process. His thoughts, views and
suggestions regarding the organization of learning are taken into account.
Microteaching and reflective teaching play an important role.

Annual professional events also contribute to the support of the professional
activity of technology teachers, during which the best technology teacher, the best
teacher training program, the best publication and scientific work are determined and
awarded [6].

The experience of Poland

Analysis of scientific works [5; 6; 11] shows that in Poland one of the priority
areas of professional training of future teachers of technology is the practical
component.

The training is comprehensive and provides the opportunity for professional

realization not only in the education system, but also in the field of scientific
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administration, economy and industry. The ability of the future specialist to
effectively interact with other subjects and jointly achieve certain goals is of great
Importance.

Professional development does not end after graduating from a higher education
institution. It continues through internships with experienced teachers and systematic
professional self-improvement. The growth of professional competence is associated
with career advancement and increased material support. In the system of
professional statuses, there are trainee teachers, contract teachers, appointed teachers,
certified teachers and professors of education as honorary status [7].

According to the Teacher's Statute, there are the following qualification
categories: trainee teacher, contract, full-time and qualified teacher, as well as an
honored teacher who can receive a diploma of honorary professor of education.
Professional development of a technology teacher in Poland is based on the principle
of «supplementation — deepening — actualization». Particular attention is paid to the
combination of technical and informational components of professional training, the
development of research and search activity, independence and practical orientation
of training [12].

The curricula cover three main groups of disciplines. The first group is
represented by general education subjects that ensure the formation of a
comprehensively developed personality of the future teacher. It includes auxiliary
disciplines — philosophy, sociology, politics, economics, foreign language, physical
education; psychological and pedagogical disciplines — pedagogy, psychology,
technical means of teaching; as well as general education subjects related to the
specialty, in particular mathematics, physics and technical chemistry [9].

The second group consists of disciplines of the psychological and pedagogical
cycle: labor organization, didactics of technology and individual issues of
professional training. They ensure the formation of methodological competence and
readiness of the future teacher to work in school and extracurricular institutions.

The third group includes special technical disciplines: modern engineering and

environmental protection, technical drawing and descriptive geometry, materials
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science, technology, technical mechanics, mechanical science, electrical engineering,
fundamentals of electronics, automation and design laboratory [11].

According to J. Shempruh [14], a significant part of the study time is allocated
to pedagogical, psychological, methodological and information training. In a five-
year full-time program, these disciplines are scheduled from 120 to 405 hours, and in
a three-year program — from 195 to 354 hours. The share of pedagogical disciplines is
from 6.3% to 16.4% in a five-year program and from 9.0% to 16.4% in a three-year
bachelor's program. In particular, 60—90 hours are provided for pedagogy, 45-90
hours for psychology.

The specialized component includes disciplines that deepen knowledge in the
chosen direction, for example, «Didactics of Technology». Students can choose them
independently. Master’s seminars, laboratory and elective classes, monographic
lectures and specialized workshops contribute to the deepening of professional
training. Pedagogical training is combined with various types of practice: pedagogical
— in primary schools and general education lyceums, and technical — in industrial
enterprises and consumer service enterprises [5].

The training is characterized by significant individualization: students have the
opportunity to independently choose individual disciplines, perform a significant
amount of individual work and receive personal support from teachers. In this
context, effective pedagogical interaction between the teacher and the student
becomes important. Pedagogical practice lasts approximately eight weeks. During its
passage, future teachers master the ability to organize the educational process, control
its results, adjust their own activities, interact with colleagues, students and parents.
Practice can begin from the first year or be carried out from the second [14].

After educational reforms, requirements are put forward for the future teacher of
technology regarding the ability to take into account the conditions of a particular
educational institution, develop and implement their own interdisciplinary didactic
strategy, organize the cognitive activity of students and create favorable conditions
for the development of their creativity. An important component of professional

competence is the moral culture of the teacher, in particular the ability to find a
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compromise [3]. The teacher must be able to communicate effectively with students,
understand their needs, control their own emotions and behavior, and also realize that
professional mistakes can be corrected through reflection and self-improvement.

Improving professional skills is ensured by participating in open lessons,
collaborating with psychologists, exchanging experience with colleagues, taking
advanced training courses and other forms of professional development.

K. Denek defines the following groups of teacher competencies: praxeological —

planning, organization, control and evaluation of the educational process;
communicative — speech skills and their use in pedagogical situations; interaction —
the ability to integrated actions in the process of pedagogical interaction; creative —
the ability to be innovative and solve non-standard educational tasks [568, p. 49].

M. Yakovitska supplements this list with the skills to reach a compromise,
cooperate, communicate openly, predict the development of pedagogical situations,
as well as analyze one's own thoughts and actions [16].

Thus, the Polish experience demonstrates the orientation of the professional
training of a future teacher of technology on practical activity, individualization,
research activity, development of communicative and creative competence.

Experience of Germany

Of particular interest is the system of professional training of teachers of labor in
Germany. Since German institutions of higher education use different models of
training, it is advisable to highlight their common characteristics.

The German system is focused on a close combination of theoretical and
practical components. According to K. Buescher, pedagogical practice is one of the
leading means of professionalization of a future teacher and creates conditions for his
comprehensive professional self-realization [5].

A characteristic feature is the stationary form of training. Training includes
classroom training, teaching practice, state exams, preparation and defense of a
thesis, and after receiving a diploma, a two-year internship that takes place in real

teaching conditions. In professional training, research, problem-oriented and project
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methods, case methods, modeling, portfolios, business games and microteaching are
used. Independent search and research work of students plays a significant role.

The organization of training involves various types of lectures - problem-
oriented, accentual, explanatory, visual - and seminars: research, discussion,
problem-oriented and others [11]. Their common feature is interactivity, which
ensures the active participation of students and contributes to the formation of
professional skills.

An important place is occupied by goal-setting and life-building technologies
that help the future teacher to realize professional tasks, plan his own development
and promote the personal growth of students; training technologies aimed at forming
algorithms of pedagogical actions; dialogical technologies that help to constructively
resolve conflict situations [5].

The orientation of educational programs to work with different categories of
students is significant — gifted students, students with special educational needs,
extraordinary students, as well as children studying in urban and rural schools. A
separate place is occupied by preparation for work in a multicultural environment.

Experience of Norway

According to the results of the study by I. Zhernokleev [1], the training of future
technology teachers in Norway is based primarily on activity and dialogical
approaches.

The activity approach assumes recognition of the right of each person to find
their own way of self-expression, stimulation of activity and orientation on the
positive potential of each student. The dialogical approach provides effective
pedagogical interaction between the teacher and the student and constant feedback.

An important task is to develop the future teacher's desire for creativity, self-
development and professional self-realization. For this, an individual educational
trajectory is used. The student independently or with the help of a tutor forms a
semester plan, determines courses, terms of their mastery and forms of reporting.

The Norwegian model is oriented towards partnership between participants in

the educational process, constructive interpersonal relationships and creation of
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conditions for self-realization. Students are actively involved in individual and group
projects that develop creativity, communication skills and the ability to work in a
team. Cooperation of higher and general secondary education institutions with public
organizations and local enterprises is important [8].

A comparison of the experiences of Germany and Norway demonstrates a
common orientation towards combining theoretical training with intensive practice,
the use of interactive and research methods, and the development of autonomy,
reflexivity, and professional responsibility of future teachers. The German model is
characterized by a clear sequence of training stages, long-term mentoring and
mandatory postgraduate internship, which ensures a gradual transition from training
to independent professional activity. The Norwegian system emphasizes individual
educational trajectories, interdisciplinarity, critical thinking and practice-oriented
methods, including case analysis, portfolio, business games and microteaching.

Comparative characteristics of foreign and Ukrainian experience

A comparison of professional training systems in the UK, USA, Poland,
Germany and Norway shows that, despite differences in the organization of the
educational process, they are united by an orientation towards practical training,
personal development, professional autonomy and adaptability. Person-oriented,
activity-based, competence-based, dialogical, interdisciplinary and dual approaches
are used.

The Ukrainian system of teacher education is in the process of modernization,
which involves strengthening competence orientation and expanding the use of
digital technologies. At the same time, compared to foreign models, there is still a
need to increase the variability of educational programs, strengthen the practical
component, and develop systematic interaction between educational institutions with
communities, enterprises, and employers. To systematize the identified features, it is
advisable to present the results of the comparison in a table [14].

The analysis shows that the practices of mentoring, clinical teaching, partnership
between universities and schools, individualization of educational trajectories,

microteaching, reflective teaching, and the use of digital technologies are particularly
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useful for the Ukrainian system of training future teachers of labor training and
technology.

An important direction for adapting foreign experience is to increase the
flexibility of educational programs, expand the possibilities for students to choose
educational modules, increase the practical component of professional training,
improve the mentoring system, and develop partnerships with educational
institutions, local communities, enterprises, and public organizations.

The digital component is of particular importance. In foreign models, digital
technologies are not considered only as a technical means of supporting learning.
They are integrated into professional training as tools for design, modeling,
communication, research, evaluation, and reflection. That is why the training of a
future teacher of labor training and technology should include the formation of
readiness for professional activity in the digital educational environment of the
university.

The analysis of foreign experience in professional training of future teachers of
labor training and technologies allows us to identify a number of trends that are
important for improving the Ukrainian system of pedagogical education. Firstly,
foreign educational systems are oriented towards personally oriented, activity and
competence-based approaches that involve the active participation of the student in
the educational process, the development of his autonomy, creativity, critical thinking
and the ability to professional reflection.

Secondly, a characteristic feature is the integration of theoretical and practical
training. Pedagogical practice is not considered as the final stage of training, but is a
systemic component of the professional development of a future teacher. Internship,
mentoring, tutoring, clinical teaching and gradual involvement of students in real
pedagogical activity are of particular importance. Thirdly, an effective means of
forming pedagogical skills is the active use of interactive and reflective technologies:
microteaching, simulations, role-playing games, case method, reflective teaching,

educational and professional projects, portfolios and research activities.
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Fourthly, foreign experience demonstrates the need for individualization of
professional training. Students are given the opportunity to form their own
educational trajectory, choose specialized modules, determine areas of professional
development and receive individual support from a tutor or mentor. Fifthly, an
Important component of modern training is interdisciplinarity. The training of future
technology teachers combines knowledge from pedagogy, psychology, engineering,
design, art, computer science, robotics, materials science and other fields. This
approach ensures the formation of complex professional thinking.

Sixth, foreign models demonstrate significant opportunities for integrating
digital and innovative technologies into professional training. The use of digital
platforms, robotics, 3D modeling, CAD, VR/AR, electronic portfolios, and digital
simulations contributes to the formation of future teachers’ readiness to work in a
modern educational environment. Seventh, partnerships between universities,
schools, enterprises, public organizations, and local communities play an important
role. Such interaction creates conditions for bringing professional training closer to
the real needs of educational and technological practice.

Comparison of foreign models with the Ukrainian system shows that Ukraine is
already transitioning to a competency-based and digital paradigm of teacher training,
but there is still a need to further expand the variability of educational programs,
strengthen the practice-oriented component, develop the mentoring system, and
deepen cooperation with general secondary education institutions and employers.
Studying foreign experience is especially important for improving the training of
future teachers of labor training and technologies for the formation of pedagogical
skills in the digital educational environment of the university. It is advisable to adapt
to Ukrainian conditions the most productive practices of mentoring, clinical teaching,
partnership between the university and school, individualization of educational
trajectories, microteaching, reflective learning, and digital modeling.

At the same time, an analysis of scientific sources shows that the problem of
training future teachers of labor training and technologies for the formation of

pedagogical skills in the digital educational environment of the university has not yet
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received sufficient theoretical, methodological, and practical development. Existing
research mainly highlights individual aspects of professional, technological,
pedagogical or digital training, while their systematic combination requires further
scientific substantiation.

Thus, foreign experience creates the basis for the development of a modern
model of professional training of future teachers of labor training and technologies,
which should be flexible, practically oriented, innovative, digitally integrated and
aimed at the development of pedagogical autonomy, reflexivity, creativity and
professional responsibility. The above provisions determine the need for further
substantiation of the conceptual and methodological foundations of such training,
which corresponds to modern national priorities and trends in the development of the

global educational space.
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CHAPTER 8
CONCEPTUAL FOUNDATIONS FOR DEVELOPING SUBJECT-

METHODOLOGICAL COMPETENCE OF FUTURE TECHNOLOGY
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Associate Professor of Technological and Professional
education chair, Oleksandr Dovzhenko Hlukhiv
National Pedagogical University,

Hlukhiv, Ukraine

Teacher competence development has become increasingly important in recent
years, as the social experience of humanity is undergoing continuous change, while
the educational sphere is being dynamically transformed. These transformations in-
clude an expanding range of educational services, the emergence of new types of in-
novative schools, original pedagogical systems, and other forms of educational inno-
vation. One of the most pressing challenges facing contemporary education is the
preparation of a new generation of teachers capable of ensuring the harmonious de-
velopment of students’ personal and civic qualities in response to current societal
challenges. The need for such professionals is reinforced by the reform of the New
Ukrainian School, which seeks to transform the educational paradigm by emphasiz-
ing critical thinking, learner-centred and competence-based approaches to education.

In this context, pedagogical design and the technologization of teaching and
learning are becoming particularly significant. These processes raise societal expecta-
tions regarding the professional preparation of teachers and require their ability to
engage in continuous self-improvement, adapt to innovative teaching methods, and
apply contemporary educational technologies. Consequently, there is an increasing
need for a scholarly understanding of approaches to developing teachers’ professional
competence, including subject-methodological competence, as well as for creating
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favourable conditions for its development. An analysis of contemporary psychologi-
cal and pedagogical literature indicates the existence of diverse perspectives on this
process, highlighting the complexity and multifaceted nature of the problem and ne-
cessitating a systematic approach to addressing it.

An analysis of scholarly works and research demonstrates that the essence of the
concept of “competence” has been examined by scholars such as N. Bibik,
O. Savchenko, H. Sukhobska, N. Kuzmina, A. Markova, and others. Various aspects
of the professional preparation of future technology teachers within a competence-
based approach have been investigated from different perspectives. In particular,
I. Androshchuk, O. Kobernyk, V. Kurok, N. Nahorna, V. Sydorenko, V. Steshenko,
A. Tereshchuk, and V. Tytarenko focused on the development of future specialists’
design and technological competence; O. Marushchak analysed the technological
competence of technology teachers; the technical aspects of professional teacher
preparation were investigated by V. Liulchenko, L. Suslo, and O. Orlova; pedagogi-
cal competence of future technology teachers was thoroughly studied by O. Kitova,
V. Steshenko, and S. Chernyshov; while methodological competence was the focus
of research by A. Ostapenko and V. Savchenko.

A significant contribution to the study of the development of the competence po-
tential of future technology teachers has also been made by O. Avramenko,
V. Bondar, S. Vitvytska, D. Hryn, N. Husak, O. Dubaseniuk, 1. Ziaziun, M. Korets,
L. Kutsak, S. Tkachuk, M. Khovrych, A. Tsyna, and others. The studies conducted by
these scholars have laid the fundamental foundations for understanding and improv-
Ing the preparation of future technology teachers under contemporary conditions of
educational development and in accordance with the needs and challenges of society.

An analysis of psychological and pedagogical literature addressing the problem
under consideration suggests that the preparation of future professionals is one of the
most important issues in the theory and methodology of professional education. In
particular, O. Abdullina substantiated the significance of teachers’ professional prep-
aration and emphasized the need to equip future educators with profound and com-

prehensive knowledge in their field of specialization, a methodological foundation in

84



the relevant discipline, and well-developed practical skills necessary for effective ed-
ucational practice.

|. Ziaziun notes that the content of teachers’ professional competence includes
profound subject knowledge, knowledge of teaching methodology, as well as funda-
mental knowledge in pedagogy and psychology [1]. Teacher professional preparation
requires continuous effort aimed at developing one’s abilities, value orientations, and
communication skills. An essential aspect is the ability to interact effectively and or-
ganically with students, which enables teachers to address educational and develop-
mental objectives successfully.

Teachers’ professional competence represents an organic combination of
knowledge, skills, and professional experience with the functions performed by the
teacher and with personal qualities such as values, ethical beliefs, and professional
motives. It extends beyond the mere sum of knowledge and skills, encompassing the
capacity for adaptation, innovation, and pedagogical reflection. Competence is a dy-
namic construct that presupposes the continuous professional development and im-
provement of the specialist in accordance with contemporary educational require-
ments.

In view of changes in the content of general secondary education based on a
competence-oriented approach, as well as the transformation of technology education
from a subject- and operation-oriented model towards a design-and-technology-based
model, approaches to preparing future technology teachers have also changed. In par-
ticular, O. Kobernyk substantiated the need to develop methodological competence of
future technology teachers, defining it as a complex and dynamic characteristic of
students enrolled in higher pedagogical education that integrates theoretical, techno-
logical, transformational, and creative components. At the same time, the scholar ar-
gues that the communicative component has a significant influence on the effective-
ness of developing this competence [2].

Given the multifunctional nature of technology teachers’ professional activity,
which involves the simultaneous performance of interconnected functions that cannot

be clearly divided into separate instructional and educational areas, S. Yashchuk pro-
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posed a multilevel block-modular structure of professional and pedagogical compe-
tence. According to the scholar, the first level comprises key, general-subject, and
specific-subject competences. The second level encompasses methodological compe-
tence together with social, multicultural, reflective, communicative, autonomization,
didactic, psychological, managerial, technical-technological, information, design,
productive, and research competences. The third level is represented by cognitive-
creative, motivational-value, and activity-practical components [3].

In his study, M. Oleksiuk emphasizes that the harmonious integration of the
components of technology teachers’ professional competence in pedagogical practice
— namely personal qualities, value orientations, general culture, professional
knowledge and skills, design and technological competence, and methodological
mastery — contributes to achieving an optimal outcome, namely a high quality of stu-
dents’ artistic and practical education [4].

V. Steshenko and D. Kilderov identified a system of specific professional com-
petences of future technology teachers, including didactic, methodological, research,
developmental competences related to extracurricular and out-of-school activities,
organizational competences concerning the educational and material infrastructure,
subject-transformational competences, and general technical (polytechnic) compe-
tences [5].

Considering methodological competence as a component of the professional
competence of future technology teachers, V. Savchenko defines it as an integrative
characteristic of a subject of pedagogical work based on a combination of general
pedagogical and methodological knowledge, skills, experience, and personal qualities
that reflect the future technology teacher’s readiness and ability to perform profes-
sional activities effectively [6].

L. Kutsak interprets the professional competence of future technology teachers
as an integral combination of key and specific components. Key competences reflect
the specialist’s general pedagogical culture and include professional-pedagogical, so-
cio-motivational, information, communicative, and creative components. Specific

competences, which integrate knowledge of the subject of “Technology” and its
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teaching methodology, are classified into target-oriented, content-related, design, re-
flective, and monitoring competences.

The foundation of the pedagogical competence of future technology teachers is
professional-pedagogical competence, which represents the integrative unity of natu-
ral-science, humanities and socio-economic, psychological, and pedagogical
knowledge and skills. It enables teachers to analyse instructional materials and peda-
gogical situations and to select effective ways of interacting with students as well as
appropriate forms and methods of presenting educational content. The development
of professional-pedagogical competence of future technology teachers is character-
ized by dynamism, the acquisition and modernization of practical experience, the im-
provement of individual and professional qualities, the development of pedagogical
mastery, and continuous self-improvement [7].

In the study by Yu. Tsyna, the professional-pedagogical competence of a tech-
nology teacher is interpreted as a result of personal development and self-
development in which personal and activity-based experience are integrated. The
scholar emphasizes that teachers’ professional activity encompasses instructional, in-
structional-methodological, socio-pedagogical, educational, cultural and educational,
corrective-developmental, and managerial competences [8, p. 14].

According to O. Kitova, V. Steshenko, and S. Chernyshov, teachers’ pedagogi-
cal competence should be considered from the perspectives of subject-functional and
cultural approaches as the specialist’s ability to perform professional practical and in-
tellectual tasks that contribute to ensuring the high quality of the educational process.
The subject-specific competence of technology teachers is determined by the content
of the technological education field and encompasses the ability to engage in subject-
transformational, general technical, and artistic-practical activities [9].

Many scholars, including I. Ziaziun, L. Kramushchenko, I. Kryvonos,
O. Sameshchenko, V. Semychenko, and N. Tarasevych, emphasize the importance of
developing the creative potential of future teachers during their theoretical prepara-
tion. Examining various aspects of teachers’ professional activity, they stress the ne-

cessity of developing creativity as a basis for effectively addressing educational tasks.
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In particular, Z. Kurland, R. Khmeliuk, and A. Semenova argue that creativity in
teachers’ professional activity is impossible without an internal foundation consisting
of a system of personal qualities and characteristics that enable individuals to inde-
pendently evaluate the outcomes of their work and adjust teaching methods according
to established objectives. The development of these qualities contributes to teachers’
professional self-development, which, in turn, positively influences students’ for-
mation and development [10, p. 30].

Thus, the preparation of future technology teachers requires a comprehensive
approach to pedagogical activity that encompasses not only the development of pro-
fessional knowledge but also creative potential, reflective skills, and the capacity for
self-improvement. This enables teachers not only to respond effectively to contempo-
rary educational challenges but also to become agents of students’ personal and aca-
demic development.

The Professional Standard for Teachers of General Secondary Education Institu-
tions states that teaching, education, and student development are interconnected and
cross-cutting processes. Their integrity is ensured by the teacher’s possession of
competences necessary for performing all professional functions and grounded in rel-
evant value orientations. These include linguistic and communicative, subject-
methodological , information and digital, psychological, emotional and ethical, peda-
gogical partnership, inclusive, health-preserving, prognostic, organizational, assess-
ment and analytical competences, as well as the capacity for lifelong learning.
Among these competences, subject-methodological competence occupies an im-
portant place and, in our view, is one of the key prerequisites for effective technology
education in general secondary education institutions [11].

V. Vorozhbit-Horbatiuk, A. Boiarska-Khomenko, and S. Dotsenko define teach-
ers’ subject-methodological competence as an integral ability to master and apply a
system of scientific and methodological knowledge and skills within a particular sub-
ject area in professional practice, as well as to conduct effective instructional activi-

ties. According to these scholars, successful professional activity of a contemporary
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teacher can be expressed through the formula: “I know — I can do — I am able and
willing to teach others™ [12].

With regard to the component structure of subject-methodological competence,
A. Voloshchuk identifies four key components of methodological competence: meth-
odological culture, methodological creativity, methodological thinking, and teacher
mobility [13].

According to O. Piskunov, subject-methodological competence requires teach-
ers to possess both profound knowledge of their subject and methodological skills for
teaching it. Moreover, it presupposes the continuous improvement of these abilities in
order to enhance the quality of the educational process. Under contemporary condi-
tions, this competence has become an integral component of teachers’ pedagogical
mastery and should be developed throughout their professional careers. This ap-
proach corresponds to the concept of teachers’ continuing professional education,
which requires society to create appropriate conditions for professional self-
improvement, access to innovative educational technologies, and opportunities for
professional development [14].

As N. Yatsynina notes, subject-methodological competence remains one of the
core components of teachers’ professional competence, as it ensures the appropriate
application of theoretical knowledge and pedagogical methods for developing stu-
dents’ creative abilities and conducting effective instructional activities. Therefore,
subject-methodological competence not only determines the level of teachers’ pro-
fessionalism but also serves as a foundation for effective pedagogical practice in the
context of contemporary education [15].

Thus, there is currently no consensus among scholars regarding the interpreta-
tion of the concept of “teachers’ subject-methodological competence” or the defini-
tion of its essence and structure. In general terms, teachers’ subject-methodological
competence is viewed as a comprehensive ability to apply scientific and methodolog-
ical knowledge and skills in professional practice. It encompasses not only
knowledge of a particular subject area but also the ability to conduct effective instruc-

tional activities and to plan and organize the educational process.
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The Professional Standard “Teacher of a General Secondary Education Institu-
tion” defines the essence of teachers’ subject-methodological competence through
their ability to model educational content in accordance with the mandatory learning
outcomes established by state educational standards; to develop students’ key compe-
tences and transversal skills defined by state educational standards; to implement in-
tegrated learning; to select and implement contemporary and effective methods and
technologies of teaching, education, and student development; and to foster students’
value-based attitudes.

Therefore, it can be concluded that the subject-methodological competence of
future technology teachers is an integrated system combining subject-specific scien-
tific, psychological, pedagogical, and methodological knowledge and skills necessary
for effective technology education. The development of this competence is possible
only when students acquire complementary knowledge and skills within the techno-
logical education field. In particular, pedagogical practice plays a key role in the de-
velopment of future technology teachers’ subject-methodological competence. It en-
ables students not only to assess the level of development of their competences but
also to gain experience in applying theoretical knowledge in authentic educational
settings within general secondary education institutions. It is precisely during peda-
gogical practice that students can acquire the necessary skills by adapting their
knowledge to the conditions of specific educational situations, thereby contributing to
their professional growth and development.

Within the framework of our research, we conceptualize the subject-
methodological competence of future technology teachers as a component of their
professional preparation manifested in the ability to organize the educational process
in accordance with contemporary educational standards and based on the integration
of comprehensive knowledge of the technological education field, proficiency in
teaching methods and technologies, and practical experience in applying pedagogical
techniques in authentic educational settings. The subject-methodological competence
of future technology teachers entails their ability to plan lessons effectively, adapt in-

structional materials to students’ needs, apply contemporary teaching technologies,
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and conduct reflective analysis of their own pedagogical practice for its subsequent
improvement. It is an integral element of technology teachers’ professional develop-
ment that contributes to improving the quality of education and ensuring the rele-
vance of educational outcomes to contemporary social and cultural challenges.

An analysis of the scholarly literature and a synthesis of researchers’ views
make it possible to conclude that the subject-methodological competence of technol-
ogy teachers constitutes an integral personal characteristic. It enables educators to
engage effectively in professional activity, particularly in performing professional
functions and addressing professional tasks related to the effective design, organiza-
tion, and implementation of the educational process in accordance with contemporary
societal requirements.

The content of teachers’ subject-methodological competence is developed
through a system of professional and methodological skills grounded in practical
preparation and aimed at realizing the teacher’s creative potential. It encompasses not
only knowledge of the subject but also the ability to adapt instructional technologies
to students’ needs and capabilities through the use of creative approaches to teaching
and learning.

The subject-methodological competence of future technology teachers is an in-
tegral component of their professional preparation and plays a key role in profession-
al practice, contributing to the achievement of educational objectives, the individuali-
zation of learning, and the development of students’ key competences in accordance
with the requirements established by state educational standards. It encompasses the
ability to organize and implement an effective educational process in general second-
ary education institutions on the basis of knowledge, skills, and practical experience.
The subject-methodological competence of future technology teachers presupposes a
profound understanding of the subject content of education, mastery of teaching
methods, and the integration of psychological, pedagogical, and subject-specific
knowledge to achieve educational and developmental objectives. It also involves an

understanding of the conceptual foundations, structure, and content of contemporary
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instructional resources, enabling teachers to effectively apply innovative approaches

to teaching and thereby ensure a high quality of the educational process.
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PO3JILI 9
[ADGPOBA TPAHC®OPMAIIIS MMYBJIIYHOT'O YIIPABJIIHHS ¥

CO®EPI OXOPOHMU JOBKIJJIA TA IPUPOJOKOPUCTYBAHHA:
TEOPETHUYHI 3ACAJIM TA METOJOJIOI'TA

Jsiuenko Onexcanap BacuiboBuy,
ToKTOp imocodii y ramy3i eKOHOMIKH, JOKTOpPAHT KHUIBCHKOTO YHIBEPCUTETY

aBlalliHKUX Ta 1H(HOPMAIIITHUX TEXHOJIOT1i

9.1. TeopeTHKO-METOA0JOTIYHIH KOHTEKCT HU(PPOBOI TpaHcopMmamii

nyO0JiYHOr0 ynpasaiHHA y cepi 0XOPOHHU JOBKLILJIA TA NIPUPOAOKOPUCTYBAHHSA

Hudposa Tpanchopmaiiiss myOaiyHOTrO YIpaBIiHHSA Yy chepi OXOPOHHU JAOBKLIS
Ta MPUPOJOKOPUCTYBAHHS (DOPMYETHCS Ha MEPETHHI JBOX IMPOIECIB, KOXKECH 3 SKHX
y)Ke caM 10 co01 3MIHIOE JIOTIKY AisSIbHOCTI JaepikaBu. [lepmuii moB’si3aHui 13
NEPEX0/IOM  BiJl TMEPEBAKHO aJAMIHICTPATUBHO-PO3MOPSAUOTO  YIPaBIIHHA 0
nyOJIiYHOTO BpsAIYBaHHS, IO Tiepefdadae OaraTOpiBHEBY B3a€EMOJII0 JepKaBHHUX
OpraHiB, OpraHiB MICIICBOTO CaMOBpsAyBaHHsA, Oi3HECYy, HAyKOBUX YCTaHOB 1
IPOMaJICBKOCTI. [[pyruii 3yMOBIeHNN TOMHUPEHHSM MUGPOBUX TEXHOJIOTIH, TAHUX Ta
m1aTdopMm, K1 3MIHIOIOTh CIIOCOOU CTIOCTEPEIKEHHS 3a CTAHOM JIOBKULJISA, MIITOTOBKH
YIPABIIHCHKUX PIlIeHb, HAJaHHA MYyOJIYHUX TIOCIYTr, KOHTPOJIIO, 3BITHOCTI Ta
KOMYHIKaIliil. Y moeqHaHHI 111 MPOIIECH CTBOPIOIOTH HOBUI MPEAMET AOCTIIKCHHS: HE
MPOCTO 3aCTOCYBaHHA 1H(MOPMAIIHHUX TEXHOJOTIH y BxKe CchOpPMOBaHIii CHUCTEMI
VIOpaBIiHHS, a MEepeOyqoBy caMoi CHCTeMH, ii IHCTHUTYHUIMHHX 3B’S3KiB, MPOIEIYD,
KOMITETEHTHOCTEH Ta MEXaHi3MiB BiMMOBIAIHOCTI.

ba3oBuM HOpPMATMBHMM KOHTEKCTOM TaKOTO JOCHIDKCHHS Ui YKpainu
3aIMIIAETHCSI  3aKOHOJABCTBO MPO  OXOPOHY  HABKOJHUIIIHBOTO  MPUPOTHOTO
CepeloBHIla, SKE BH3HAYAE 3arajbHI 3acaad OXOPOHU JOBKULIS, BUKOPUCTAHHS
MPUPOJIHUX pecypciB Ta exonoriunoi Oe3neku [1]. Bonnowac Crpaterisi nep:kaBHOT
€KOJIOT1YHOI MOJITUKK YKpaiHu Ha nepioa 10 2030 poky npsiMO OpIEHTYE NepiKaBy

Ha IHTErpOBaHE €KOJOTIYHE YMPABJIIHHSA, KOMIUIEKCHUNU JEp>KaBHUN MOHITOPHUHI Ta
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BJIOCKOHAJIEHHSI 1H()OpMaLIHHOTO 3a0€3MeYeHHs IPOLECy NPUIMHATTS YIPaBIIHCHKUX
pimiess [2]. Lle OpUHIMOOBO BaXXJIWMBO MJIs PO3YMIHHS LHUQpOBi3alii HE SK
JOTIOMIP)KHOTO TEXHIYHOT'O HaIpsiMy, a sIK CKJIAJ0BOi 1HCTHTYLIHHOI MOJAEpHi3alii
€KOJIOTTYHOT MOJITHKH.

VY Tteopii mudpoBoi TpaHchopmalii JOIIIEHO PO3MEXOBYBaTH OLUGPYBaHHS,
uudposizanito Ta BiaacHe IUdpoBy TpaHchopmartiito. OnudpyBaHHS CTOCYETHCA
nepeBeieHHs 1HQopmanii 3 aHanoroBoi ¢opmu y uudpony. [udposizamis
nependayae BIPOBAIKEHHS TU(PPOBUX THCTPYMEHTIB y IIPoOLIECH Ta (PYHKIIIT, K1 BKe
icHytote. LudpoBa TpaHchopmaiiss Mae rauMOMIKUKA XapakTep: BOHA 3MIHIOE
OopraHizaiiiHi MpPOIECH, KYJIbTYpPY, B3a€EMOJIII0 31 CTEHKXOJIepaMH Ta CIoCOOU
CTBOpPEHHS IMy0J11yHO1 I[IHHOCTI. Came Takui MiAXiJ MOCIiJOBHO OOIPYHTOBYETHCS Y
cyyacHId usitepatypi 3 uu@poBoro BpsayBaHHs [21; 22]. ns eKoJOTi4HOTO
yIOpaBIiHHA 1€ O03Hayae, 0 EJIEKTPOHHUM peecTp abo nudpoBuii KabiHET caMm TIOo
co01 11e He CBITYUTH Mpo TpaHchopmMaiiro. TpanchopmaiitHuii epexT BUHUKAE TOII,
KOJIM JIaHl PEECTPY CTAIOTh YACTUHOIO HACKPI3HOTO YIPABIIHCHKOTO IUKITY, TOCTYITHI
JUISE  MDKBIZIOMYOTO  BUKOPUCTAHHS, I1HTETPYIOTBCS 3 MOHITOPMHTOBUMHU U
reoNnpOCTOPOBUMH JTAHUMH, 3aCTOCOBYIOTHCS NIl aHaNi3y PU3UKIB, MIPOTrHO3yBaHHS
Ta OI[IHIOBAHHS PE3yJIHTATIB MOJTITHKH.

3akon Ykpainu «Ilpo HamionanpHy mnporpamy iHdopmaTHu3zamii» BU3HAYA€E
mudpoBizaIlifo SK MPOIEC BIPOBAHKCHHS IM(POBUX TEXHOJOTIH y Bci cdhepu
CYCIIUTBHOTO KUTTS, & Cepell 3aBllaHb MPOTPaMU Ha3MBA€ PO3BUTOK iH(OpMAIIHHUX
pecypciB, E€IEeKTPOHHOTO YpsIyBaHHS, €JICKTPOHHOI JeMOKparii, iHdopmaliiHoi
B3a€EMOII Ta AaHANTHYHOI MMIATPUMKH MisSUIBHOCTI OpraHiB JepKaBHOI Blagd I
MICIIEBOTO CaMOBPsIIyBaHHS [3]. ¥ KOHTEKCTI €KOJIOTTYHOTO IMyOJIIYHOTO YIIPaBIiHHS
IIe CTBOPIOE TOPU3OHTAIBHUN IUGPPOBHUI KapKac, SKUM Mae OyTH TO€THAHUU 13
Taly3eBOI0  €KOJIOTIYHOI0  MONiTHKOK. Binmrak  mumdpoBa  tpanchopmariis
€KOJIOTIYHOT'O YIPaBJIiHHS MOBUHHA PO3TIISAIATUCS SIK MIKCEKTOPAIbHUN MPOIIEC, JIe
€KOJIOT1UH1 1Tl 3aJal0Th 3MICT, a 3arajibHOJAEp>kKaBHI LU(POBI THCTPYMEHTH —

1H(PaCTPYKTYpHY Ta OpraHizailiiiHy OCHOBY.
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JUist 1bOro JOCHIIKEHHSI MPONOHYETHCS PO3YMITH LU(POBY TpaHChopMallio
MyOJIIYHOTO YNPAaBIIHHA Y cPepl OXOPOHU AOBKULIS Ta MPUPOJOKOPUCTYBAHHS SIK
LIJIECOPSIMOBAaHUN TpOLEC IHCTUTYLINMHOI, (YHKUIOHANIBHOI, 1HQOpMaLiiHOI Ta
TEXHOJIOT1YHOI Mepe0ylI0BU CHUCTEMHU IYOJIIYHOTO YMPaBIIHHA, 3a SKOro LU(pOBI
JaHl, 1HTepomepadenbHl PEECTpH, TeoiHPOpMaIliiHI CUCTEMH, aHATITUYHI MOJENI,
aBTOMAaTU30BaHI CEPBICM Ta MeEXaHI3MH LU(POBOI ydacTi BUKOPUCTOBYIOTHCA HE
130JIbOBaHO, a SK B3a€MOIOB’S3aHI E€JIEMEHTH TIOBHOTO MUKy (HOpMyBaHHS,
peanmizanii, MOHITOPUHTY W KOPHUT'YBaHHS €KOJIOT14HOI moJITUKH. KiHeBum
pe3yIabTaTOM TaKOro MPOIEeCY Mae OyTH HE 30UIBIICHHS KUIBKOCTI 1H(OpMaIiiHUX
CUCTEM, a MIIABHUILIEHHS OOIPYHTOBAHOCTI, CBOE€YACHOCTI, MPO30pPOCTI Ta
PE3YNBTATUBHOCT1 YIIPaBIATHCHKHUX PIIICHb.

Take BHU3HAUeHHS JO3BOJISIE BIAMEXYBAaTH LHUPPOBY TpaHChOpMAIIIO Bij
TEXHOKPATUYHOTO MIAX0AY. TeXHOKpaTMUYHHUM minxiJy (OKYCyeThCcsl Ha 3aKyIiBIi
oOJiaTHaHHs, CTBOPEHHI TPOTrpaMHOI0 3a0e3nedeHHss ad0 NepeBe/ICHH] TOKYMEHTa B
eNeKTpOHHY (opMy. VYTNPaBIiHCBKUH TMIiAXi[ OIIHIOE, YW 3MIHUB HUGPOBUN
THCTPYMEHT CIMOci0 MOCTAaHOBKU MPOOJIEMHU, PO3MOJLT MOBHOBAXKEHB, HIBUIKICTD
OoOMIHY JaHWMH, MOXJIMBICTH NMEPEBIPKU PIMICHHS, Y4acTh 3ailHTEPECOBAHUX CTOPIH
Ta (akTUIHUN eKoJoriyHmii pesynabrar. Came Tomy IudpoBizaiis myOaidHOTO
CEKTOpPy HE MO)Ke OyTH €aMOJIOCTaTHbOI METO. BOHa € 1HCTpYMEHTOM 3MIHU
YIPABIIHCHKOT CIIPOMOKHOCTI, a ii €()eKTUBHICTh BU3HAYAETHCS THM, HACKUIBKH LIS
CIIPOMO’KHICTh BUKOPUCTOBY€ETHCS JIJISl JOCATHEHHS CYCHUTHPHO 3HAUYIIHX I[IJIEH.

[Toxa30Bo0 711 TEOPETUYHOIO OCMHUCIICHHS € €BOJIIOLIIHA MOJIebh LU(POBOro
YpAyBaHHS, BIAMOBITHO 1O SKOT PO3BUTOK MPOXOAWTH CTaiili ouudpyBaHHS,
TpaHchopMalii, 3aaydeHHsT Ta KOHTeKeTyamizamii [23]. ¥ cdepi AOBKULIA 1 JIOTiKa
Moke OyTH KOHKpeTu3oBaHa. Ha mepimiii ctaaii manepoBi MacuBH MEPEBOJATHCS B
€JIEKTPOHHY (POpPMY, CTBOPIOIOTHCS IIU(PPOBI PEECTPU Ta €IEKTPOHHI TOKyMeHTH. Ha
apyrii  BimOyBaeThcss mepeOyaoBa TMpolenyp: JaHl TOYHHAIOTh TMOBTOPHO
BUKOPHCTOBYBATHCS, aBTOMATU3YIOTbCSI OKPEMI Orepallii, IHTETPYIOThCSI PEECTPHU Ta
cepBicu. Ha Ttperiii uudpoBi kaHanu 3ally4aloThb T'POMAJICBKICTH 1 Oi3HEC M0

MOHITOPUHTY, OOTOBOpPEHHSI Ta CHIBBUPOOHMITBA pilieHb. Ha uderBepTiét mudposi
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IHCTPYMEHTH CTalOTh KOHTEKCTHUMH: CHCTEMa pearye Ha KOHKPETHY TEPUTOPII0, BUT
MPUPOAHOTO pecypcy, Mpopuib PHU3UKY, CLEHapid 3MIHM KIIMarty a0 CYKYIHHUN
BILJTUB TOCTIOAAPCHKOT TiSITBHOCTI.

Baxxnuse metononoriune 3HaueHHss mae pamka OECD, sxa omucye 3punmii
UPPOBHUI ypsa vepe3 WICTh B3aeMomoB’si3aHux BuMipis: digital by design, data-
driven public sector, government as a platform, open by default, user-driven Tta
proactiveness [16]. JIas eKOJIOTIYHOTO YIpaBIIHHSA IIi BUMIpU MOXYTh OYyTH
aganToBaHi TakuM 4uHOM. «[ludpoBuii 3a 3aymMmOM» 03HaUae, Mo MUGPOBI MPOIIECCH
NPOSKTYIOThCSI OJTHOYACHO 3 TMOJITHKOIO, a HE JOAAIOTHCSA ITCIS 3aTBEPHKCHHS
nanepoBoi nmpouenypu. «KepoBaHui JaHUMHU» — IO PIllIEHHS CIUPAIOTHCS HA JIaHi
HAJIEKHO1 SIKOCTI, a He JIulIe Ha (hopManbHy 3BITHICTD. «JlepkaBa sk miuaTtdhopmay —
III0 OpraHu KOPHCTYIOThCS CHUIBHMMH CTaHJapTaMu, Oa30BUMHU cepBicamMu ¥
iHTepornepadenbHO0 1HPPACTPYKTYporo. «BiAKpUTICTh 32 3aMOBYYBaHHSIM» — IIIO
ekojioriuHa 1iHdopmallis Ta Jiorika NyOJIYHUX pIlIeHb JOCTYIIHI HACTIJIbKH,
HACKUIBKM 1€ CYMICHO 3 BHUMOTaMHU 3aKoHOAaBCTBa 1 Oe3meku. «OpieHTarliss Ha
KOpUCTyBaua» — 10 IMdpoBi cepBick (OPMYIOTBCS HABKOJO JKUTTEBUX 1
BUPOOHUYUX CUTYaIlill, a He BIIOMYOi CTPYKTYpH. «[IpOaKTHUBHICTE» — 110 cHUCTEMa
3/1aTHA BUSBIIATH PU3UKHU 1 TIOTPEOU 10 TOTO, SIK BOHU MEPETBOPSITHCS HA KPU3Y.

B exomnoriuniit cepi mMpoakTUBHICTh Ma€ 0COOIMBE 3HAUYEHHS, OCKUIbKH 3HAYHA
JacTHHA YIPaBIIHCHKUX BTPAT BUHHMKAE Uepe3 3ami3HUIe pearyBaHHs. TpaauiidiHuii
IIUKJI 9acTO TOYMHAETbCA TMmichsa (pikcamii mopymieHHs a00 TOTIPIICHHS CTaHy
npupoiHoro kommnoHeHTa. [{udpoBe cepemonuiie 103BOISE 3MIINIYBAaTH aKIEHT Bij
dikcarii HACIIAKIB O PAHHBOTO BHUSABJICHHS BIAXWICHb. JlaHi JUCTaHIIMHOTO
30HJyBaHHS, ABTOMATHU30BAaHUX TIOCTIB CIIOCTEPEKEHb, PEECTPIB, 3BITHOCTI Ta
IPOMAJICHKUX TOBIIOMIIEHb MOKYTh ()OPMYBATH CUTHAI MIPO PU3WK paHiIle, HK BiH
CTaHe OYCBUIHUM Y BHTJISAI1 MacTabHOT mkoau. OgHaK Takui mepexia morpedye He
JUIIe TEXHIYHOro 300py MdaHUX, a W BHU3HAYEHHS I1HCTUTYLIHHOTO MapuIpyTy
CUTHAJIy: XTO HOTO MepeBips€, XTO Ma€ KOMIMETEHITIIO JAISTH, sIKI TOPOTOB1 3HAYCHHS

3aIyCKaloTh MPOIEAYPY, XTO BIAMOBIIAE 32 MOMUIKOBE 200 3ami3HIIC PIIIICHHS.
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Came ms oOcrtaBuHa 103BOJsiE CHOPMYITIOBATH OAHY 3 IEHTPaJbHUX TE3:
uudpoa TpaHnchopmMallisi €KOJIOTIYHOTO YMPABIIHHS € MepeayciM TpaHchopMalliero
KOHTYPIB BIANOBIAATIbHOCTI. YuM OubllIa YaCTHHA CIIOCTEPEKEHHS, Kilacupikamii ta
MPOTHO3YBaHHS MEPENAETHCS AITOPUTMIYHUM CHCTEMaM, THM TOYHIIE MalOTh OYTH
BHU3HAYEH]1 MOBHOBAXXEHHS JIFOJAMHU, OPraHy Ta TEXHIYHOro oneparopa. J[aHi MOXyTb
OyTu 310paHi aBTOMaTUYHO, & PU3UK — PO3PAXOBAHUHN AITOPUTMOM, aje HOPMATUBHE
3HAYeHHsI Pe3yJbTaTy, OOCST MOMYCTUMOTO BTPYYaHHS Ta BiIMOBITAIBHICTH 3a
YIPaBIIHCHKE PIICHHS 3IMIIAIOTHCS MUTAHHSAMHU MyOJIIYHOTO YIPaBIIHHS.

[Hudposa Tpanchopmarlliss TakoxX 3MIHIOE CIIBBIAHOIICHHS UEHTpai3allii Ta
neneHTpanizaimii. TexHiuno enuHa miuatdopma abo cruibHa iHGPACTPYKTypa MOXKe
3a0e3nedyBaTy IIEHTPATI30BaHUN CTaHAAPT JAHUX, TOMI SIK (aKTU4YHE pIIICHHS
NpUMaeThCsl HAa PETiOHAJIBLHOMY 4YM MiclieBoMy piBHI. Lle cTBOproe MOXIJIHMBICTH
MOEHATH €IHICTh 1HPOPMAIITHOTO MPOCTOPY 3 TEPHUTOPIATBLHOKW audepeHIriaIieo
ynpaBiiHHg. [ OpUpoIOKOPUCTYBaHHS Taka MOJEIb OCOOJMBO JOpPEYHA: BOIHI
OaceliHu, JTICOBI MacCUBHU, IIPUPOIOOXOPOHHI TepUTOPii, ypOaHI30BaH1 arjiomepartii Ta
TEPUTOPii, M0 3a3HAIM BOEHHOTO BIUIMBY, MalwTh pi3HI NOpodull PHUMKY 1
noTpeOyIOTh PI3HUX YHPaBIIHCBKUX CIIEHApIiiB, ajie¢ J1aHl MpO HUX TMOBHHHI OyTH
CYMICHHUMH Ta TIOPIBHIOBAHUMH.

VY 1poMy 3B’S3Ky JOIUTBHO PO3MEXKYBATH TpU PiBHI 1udpoBoi TpaHchopmairii.
[Tepmmit — omepartiiHui, 110 OXOILIIOE SJICKTPOHHUHN TOKYMEHTOOOIT, peecTparliiti
1ii, aBTOMATH3AIll0 PYTHHHUX Olepanid Ta HagaHHA mociayr. pyrmit —
VOPaBIIHCHKUN, 1€ TM(POBI JaHl IHTETPYIOThCS Yy IUIAHYBaHHSA, KOHTPOIIb,
MOHITOPUHT, OIIIHIOBAaHHA Ta KOOpAWHAI0. TpeTiii — cTpareriunuii, ne mu@posi
TEXHOJIOT1i 3MIHIOIOTh CaMy MOJIENb €KOJIOTIYHOTO BPSIAYBaHHS: (OPMYIOTh CHLUTBHI
iHbOpMaIiiiHI TPOCTOPH, MIATPUMYIOTh CIIEHAPHE MOJCIIOBAHHS, O3BOJISIIOTH
MpaIfoBaTi 3 KyMYJSITHBHUMHU pPH3WKaMH W 3a0€3MedyloTh MOCTIHHUI 3BOPOTHUN
3B’SI30K MDK TIONITUKOIO Ta 1i Hachigkamu. HasBHICTh €IEKTPOHHUX CEpBICiB
CBIIUYUTH MEPEBAXHO MPO MEPUIMN PIBEHB; MPO CUCTEMHY TpaHCHOpMaIl0 MOXKHA

TOBOPUTH JIMIIE TOA1, KOJIM OXOIUIEHO IPYTHUH 1 TpETIil.
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MeTo10M0rTYHO  €KOJIOT1YHEe MyOJiIYHEe YNpaBiIiHHA BapTO PO3IJISIaTH  SK
COLIOTEXHIUHY cHuCTeMy. Ii pe3ylabTaT BU3HAYAETHCS HE OKPEMOIO TEXHOJIOTIEIO, a
KOH(Irypamiero 1HCTUTYIIH, TMpaBWi, [JaHUX, KOMIIETEHTHOCTEH, TEXHIYHOI
1HQPaCTPYKTypH Ta MOBEAIHKM KopucTyBauiB. CydacHi JOCIIIDKEHHS LHUPPOBOTO
BpSIlyBaHHS HAroJoUIyroTh, mo Imdposi Ta data-driven 3minu TpaHchOPMYIOTH
y4acTh, OpraHi3alliiiHi BIJHOCHMHHU Ta BIAKPUTICTH AEp>KaBH, BOJHOYAC CTBOPIOIOUU
PHU3UKH 3aJIEKHOCT1 BiJl HUPPOBUX CUCTEM, IPUBATHOCTI Ta HEPIBHOTO JoCTymy [24].
Y chepl moBkLLIA A0 IOTO O0AAEThCs crnenudiuHa BuMora: 1udpoBa cucTeMa
NOBUHHA PENPE3CHTYBAaTH CKIATHUN, MWHAMIYHUH 1 TPOCTOPOBO HEOMHOPITHUH
NPUPOJTHHIA 00’ €KT, TaHi PO SIKUH 3aBXKIM MAIOTh IIEBHUI PiBEHb HEBU3HAYCHOCTI.

3BIZICH BUILIMBAE HEOOXIIHICTH 3aCTOCYBaHHS CHCTEMHOTO, IHCTUTYIIMHOTO,
IIPOIIECHOTO, MEPEKEBOT0 Ta PHU3UK-OPIEHTOBAHOTO MiaAX0/iB. CUCTEMHUM MIAX1A
J03BOJISIE JIOCTIUTH B3a€EMO3B’SI3KM MK MOHITOPUHTOM, PEECTPaMH, OI[IHKOIO
BIUIMBY, KOHTPOJIEM, IUTAHYBAHHSIM 1 MyOJIYHUMHM MOCIYramMu. |HCTUTYIIHHUN —
BUSIBUTH MpPaBHUIIa Ta CTUMYJIH, 1110 BU3HAYAIOTh MOBEAIHKY cy0’ ekTiB. [IponecHuii —
ONMMCATH HACKPIZHUNA MapIIpyT NaHUX 1 pimieHHs. MepexeBuil — BpaxyBaTH, IIO
EKOJIOTIYHA TONITHKAa (OPMYEThCS KUIbKOMAa OpraHaMud Ta HeJep:KaBHUMU
ydacHUKaMH. PU3HK-0OpieHTOBaHUN — CIpsSMyBaTH OOMEXEH1 pecypcy Ha CHTYaIIii 3
HaWOLIBIIIO WMOBIPHICTIO Ta MAacIITAOOM HETaTHBHUX HACIIIKIB.

Jlns aBTOPCHKOi KOHIIEMIIi JOUUIBHO 3aKJIacTH CiM TPUHIUIIB IUdpoBoi
TpaHcopMallii eKOJOTiYHOTO TyOniyHOTO yrhpaBhiHHA. [lepmmii — npuHIMAN
myOaigHOT MIHHOCTI: U(POB1 IHBECTHI[IT MAIOTh OIIHIOBATHUCS Yepe3 CYCIUIbHUN Ta
eKoJIOTTuHUH pe3ynbrat. Jpyruit — npunanun data once: ogHakoBi JaHi HE MOBUHHI
0aratopa3zoBo BHUMAaraTHCSl PI3SHUMHU OpraHaMH, SIKIIO BOHHU BXE MICTITBCS B
JETITUMHOMY JIep)KaBHOMY pecypci. TpeTiii — mpuHIUMN iHTepomnepadeabHOCTI 3a
3aIyMOM, KOJIM CYMICHICTh CUCTEM 3aKJIaJIa€ThCsl HA €Talll MpoeKTyBaHHA. UeTBepTuii
— TMPUHIUI BIIKPUTOCTI Ta TMPOCTEKYBAHOCTI, IO Tiependadyac MOKIUBICTD
BCTAHOBUTH TMOXOJ/KEHHS JTaHUX, JIOTIKY iX 0OpoOku Ta miAcTtaBy pimeHHs. D sTuit
— TPUHIMN JIOJCHKOTO0 KOHTPOJIO HAJ PINICHHSAMU 3 ICTOTHUMH TPABOBUMHU YU

ekoJjoriunumu Haciiakamu. [loctuit — npuHIMn KiOEpCTIMKOCTI Ta O€3MEeKH JaHUX.
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CboMuii — OpUHIMN aJaNTUBHOCTI: MU(POBA ApXITEKTypa Mae 3MIHIOBATUCA Pa3oM
13 TOTITHKOIO, TEXHOJIOTISIMU Ta CTAHOM JIOBKIILIS.

{1 npuHIMIKM JO3BOJSIIOTh YHUKHYTH JBOX KpaiHoiB. Ilepma — uudposuii
dopmanizaM, KoOau eJeKTpoHHAa (¢(opmMa BIATBOPIOE BCl HEAOJIKHM ManepoBoi
npouenypu. Jpyra — TEXHOJIOTIUHMHA AETEPMIHI3M, KOJU OYIKYEThCSA, IO CaMa
HasIBHICTh IITYYHOT'O IHTEJEKTY, CEHCOpPiB ab0 miaaTdopMH aBTOMATUYHO BUPILIUTH
IHCTUTYLIMHI npobnaemu. Hacnpapai mudpoBi TEXHOJIOTIT MIACUIIOIOTh YK€ HasBHY
YIPaBIIHCBHKY CTPYKTYpY: 100pe opraHi3oBaHa CUCTEMA OTPUMYE MOXKIHUBICTb JTISATH
MBUAIIE W TOYHIiNIE, a (QparMeHTOBaHA CHCTEMa pPU3UKYE JIMINE IIIBHJIIIE
BIATBOPIOBATH (hparMeHTalIliIo.

BiamoBigHO, TEOPETHKO-METOMONOTIUHE 3aBJaHHS IMOJSTaE y TEepexojl Bia
MOHATTS «IUQPOBI3aAIlis €KOJOTTYHOT chepu» 0 MOHATTA «IU(PPOBA CIIPOMOKHICTD
€KOJIOTTYHOT'O BpsIAyBaHHS». Taka CHPOMOXKHICTH BKIIOYA€E 3/IaTHICTh OpPraHiB 1
napTHEpiB 30upaTH JOCTOBIpHI JaHl, OOMIHIOBATHCS HHUMH, IHTEPIIPETYBaTH iX,
MOJIENIIOBATH BapIaHTU PO3BUTKY, IPUIMATH OOTPYHTOBAHI PIIIEHHS, MOSICHIOBATH X
CYyCHUIBLCTBY Ta BHMIpIoBaTH Hachiaku. [{udpoBa CrpoMOXHICT € HE CTAaTUYHUM
HA0OpOM TEXHOJIOTIH, a BIACTHUBICTIO CHUCTEMH IyOJIIYHOTO YIPAaBIIHHS, SKa MOXE
PO3BHBATHCS, JIETPaIyBaTH a00 HEPIBHOMIPHO MPOSIBIISITUCS B PI3HUX (DYHKITIAX.

OTxe, KOHIENTyajlbHAa paMKa JOCTIIKEHHS TOBHHHA OYyBaTHCS HAaBKOJIO
B3a€EMO3B’SI3Ky «HaHI — I1HCTUTYII — pIMIEHHS — pe3yJbTaT — 3BOPOTHUM
3B’s130K». JlaHi 6€3 1HCTUTYHIMHUX MpaBUJl HE TapaHTYIOTh PIIICHHS; PIlIeHHS 0e3
KpUTEPIiB pe3yabTAaTUBHOCTI HE CTBOPIOE TIACTaB JJis HABYaHHS; pe3yibTar Oe3
3BOPOTHOTO 3B’sI3Ky He 3MiHIoe momiTuky. lludposa tpanchopmariiis HabyBae 3MicTy
TONi, KOJNM I KOHTYp cTae Oe3mepepBHUM, MPOCTEKYBAHUM 1 3JaTHUM [0
aganTaiii. CaMe Taka JIOTiKa € OCHOBOIO IEpexXoay A0 iH(PpOpMaIliiHO-aHATITHIHOT

MO/IeITi TyOJIIYHOTO €KOJIOTTYHOTO YIPaBIIiHHS.
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9.2. IndopmauniitHo-aHaJiTHUHE 3a0e31IeYCHHS Ta IHTeponepade/bHICTh

AAHMX Yy MyOJIYHOMY €KOJIOTiYHOMY YIIPABJIIHHI

SkicTe myONIYHOrO ympaBiiHHSA y cdepl AOBKULIA MPSAMO 3aJ€KUTh BiJl TOTO,
HACKUIbKM TMOBHO JepkaBa 0auuTh 00’€KT ympaBiiHHA. Ha BiamiHy Bij OaraTbox
HIIUX cep, eKOIOTriuHa NOJITUKA MPALIOE 3 MPOLIECAMM, 110 MOCTIHHO 3MIHIOIOTHCS
y OpocTopi ¥ 4aci, MalOTh KyMYJISTUBHHI XapakTep Ta 4acTo He 301raroThCs 3
aAMIHICTpaTUBHUMHU Mexamu. CTaH MOBITPs, BOJ, IPYHTIB, JICIB, 010pi3HOMAaHITTS
a00 HaAKOMMUYEHHS BiIXOJIB HE MOXKe OyTH aJIeKBaTHO OMHUCAHUN OJTHUM PEECTPOM YU
OJIHUM BHJIOM CTaTUCTHKU. Tomy iHopmalliiiHO-aHaNITUYHA TWiCHCTEMa € He
JOTIOMI>KHOIO YaCTHHOIO €KOJIOTIYHOTO YIpaBiIiHHS, a Horo pakTHYHOI CEHCOPHOIO
Ta KOTHITUBHOIO OCHOBOIO.

VY tpagumiitHii momeni iH@opmania (OpMYEThCS BIJOMYMMH KaHallaMU,
aKyMYJIIOETBCS Y pi3HUX 0a3ax, Ma€ HEOJHAKOBY MEPIOANYHICTD Ta JeTajizallito, a ii
NOBTOPHE BUKOPUCTAaHHS YacTO MOTpeOye MOAATKOBUX 3aIUTIB 1 MOTOKEHb.
[udposa Tpanchopmaliisi TOBUHHA 3MIHUTH IO JIOTIKY: BiJl pO3pi3HEHUX MACUBIB —
710 KEpPOBAHOTO TMPOCTOPY JAaHMX; B MEPIOAUYHOT 3BITHOCTI — 110 KOMOIHaIii
3BITHHUX, PEECTPOBUX, CCHCOPHUX Ta IeONPOCTOPOBUX MOTOKIB; Bix 0OMIHY (aiimamu
— JI0 MAIIMHHOI B3a€MOJii; BiJ PETPOCIHEKTUBHOI'O OMUCY — JI0 IMPOTHO3HOI
anamitTuku. Came B IIbOMY KOHTEKCTI CTpaTeriyHa BHMOra YKpaiHU MO0
KOMILIEKCHOTO JIEPKAaBHOTO MOHITOPUHTY Ta BJIOCKOHAJIeHHsS i1H(opMaIliitHoro
3a0e3MeUYeHHsI YIPaBIiHCHKHUX PillleHh HAOyBa€e MPUKIAIHOTO 3MicTy [2].

[IpaBoBOIO OCHOBOIO (hOpMYBaHHS IHTETPOBAHOTO 1H(OPMAIIHHOTO MIPOCTOPY €,
30kpeMa, 3akoH Ykpainu «[Ipo myOmiiuHi eneKTpOHHI peecTpu», SIKHil BCTaHOBIIOE
BUMOTH JI0 CTBOPEHHS, BEICHHSI, B3a€EMO/Iii Ta BUKOPUCTAaHHS peecTpoBoi iHdopmartii
[4]. dnst exonoriuHoi cdepu Iie 03HAYa€ HEOOXITHICTH PO3TIIANATH PEECTPU HE 5K
OKpeMi «Bimomui madgu», a K YaCTHHHM CHUTBHOI apXitekTypu. [laHi mpo m03Bif,
00’€kT, Cy0’€KTa TOCMOAAPIOBaHHS, 3€MENbHY NUISHKY, BOJAHHN 00 €KT, IKEpEso
BUKHU/(IB 200 MPUPOIOOXOPOHHY TEPUTOPIIO MOBUHHI MaTH CTA0LIbHI 1I6HTU(IKATOPU

Ta 3B,H3KI/I, I[OCTaTHi A1 aBTOMAaTU30BaHOI'O 31CTaBJICHHS.
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JpyruM CHCTEMOYTBOPIOIOUMM €JIEMEHTOM € TEONPOCTOPOBUN BHUMIpP. 3aKOH
Vkpainun «IIpo HamioHanbHy 1H(PACTPYKTYpy TEONMPOCTOPOBUX HAHUX» CTBOPIOE
OCHOBY /i1 BHUpPOOHMIITBA, OHOBJEHHS, JOCTyNY, IHTEpoNepadeabHOCTI Ta
BUKOPUCTAHHS TCOMPOCTOPOBUX JdaHuX [5]. [l eKoNOTiYHOro  yIpaBJIiHHS
MIPOCTOPOBE TPHWB’SI3yBaHHS € TPUHIIUIIOBUM: 3a0pyIHEHHS, TPUPOJHI PECypCH,
00’€KTH TPUPOJIHO-3aMOBITHOTO (POHAY, OCEpPEIKH TOXKEX, 30HU MIATOIJICHHS,
Jerpajaaiis 3eMeib ado HaciAKu OOMOBUX Ji MAlOTh TEPUTOPIATIbHY JIOKAJ13aIlito.
be3 eauHUX MPOCTOPOBUX CTaHAAPTIB HEMOXIJIMBO KOPEKTHO ITOEAHYBATH JaHi
PI3HHX JKEpes Ta aHaJII3yBaTH iX K OHY CHCTEMY.

€Bporneiicbknii 10cBiA miAcuiIoe e BucHOBOK. JlupektuBa INSPIRE Oyna
CTBOpEHA came JIsl TOJI0JIaHHs MPOOJIeM JTIOCTYIMHOCTI, SIKOCT1, OpraHi3ailii, JOCTYyIy
Ta CIUIBHOTO BUKOPUCTaHHS MPOCTOPOBOI 1HQOpMaIli MDK pI3HUMHU PIBHIMHU
my61iyHOT Baau Ta cekropamu [13]. Ii norika monsrae He nuie y BiAKpUTTI KapT, a
y CTaHjapTH3allii MeTaJaHuX, CEpBICIB 1 HAOOpIB JaHUX TaKUM YHHOM, 100
iHpopMaIliss Morjia BUKOPHUCTOBYBATHCS 1032 YCTaHOBOW, ska ii cTBopuia. Jlms
VYkpainu, 1o ajnantye myOJiiyHe YNpaBliHHS 0 €BPOINEHCHKOT0 HOPMATHUBHOTO Ta
TEXHOJOTIYHOTO MPOCTOPY, L JIOTIKa Ma€ METOJOJIOTIUHE 3HAUYECHHS: HalllOHAJbHI
€KoJIOT1uH1 1H(OopMaIiiiHI pecypcH JOUUIBHO TMPOSKTYBaTH 3 ypaxyBaHHSIM
TPAHCKOPJOHHOTO Ta MI>KCEKTOPATIBbHOTO BUKOPUCTAHHSI.

[aTeponepadenbHICTh HE MOXKHA 3BOJAUTH J0 TEXHIYHOI 3JJaTHOCTI JBOX CHCTEM
nepeaTu OofHa OJIHIA TMOBIMOMJICHHsS. €BPOMEUCHKUN MIAX1J PO3PI3HSIE MPABOBY,
oprasizailiifHy, CEeMaHTHYHY Ta TEXHIYHY iHTepomnepadenbHicTh [14; 15]. [IpaBoBa
O3HAYa€ BIJICYTHICTb HOPMATHUBHUX Oap’€piB g 3aKOHHOTO OOMIHY Ta MOBTOPHOTO
BUKOpUCTaHHS JaHux. OpradizamiiHa — y3TO/UKEHICTh TMPOLECIB, POJEH,
BIJIMOBIJATBHOCTI ¥ cepBicHUX yroj. CeMaHTHYHa — OJHAKOBE PO3YMIHHS CYTHOCTI
naHuX, Kiaacu@ikaTopiB Ta TMOKa3HUKIB. TexHiYHA — CyMICHICTh (OpMATiB,
nporokoriB, APIl, 3aco0iB aBTeHTHdIKAaIl i Kibep3axucty. st exonoriunoi chepu
KPUTUYHHUMHU € BCl YOTUPH PIBHI: HABITh TEXHIYHO 1HTETPOBAHI CUCTEMU HE CTBOPATH
HaIIMHOI aHAJIITUKHW, SKIINO, HAMPUKJIAJ, OJHAKOBI IMOKAa3HUKH BHUMIPIOIOTHCS 3a

pI3HUMU METOJMKaMu a00 OJIHA i Ta cama Kateropist 00’ €KTa Mae pi3Hi KOJIH.
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VY Mexax aBTOPCHKOTO MiAXOY JOLUIBHO BUAUIMTH IIICTh KJIACIB €KOJIOTTYHUX
nanux. Ilepmmii — 06a30B1 1AeHTU(IKAIIIIHI Ta pPEECTPOBl AaHl Hpo CyO’€KTIB,
00’€KTH, T0O3BOJIM Ta aAMIHICTPATUBHI pilIeHHs. [pyruii — MOHITOPUHIOBI AaH1 PO
(akTUYHUN CTaH KOMIIOHEHTIB MAOBKULISA. TpeTii — reompocTopoBl AaHi, SKi
3a0e3meuyloTh JIOKaji3alilo sABUIl Ta 00’ekTiB. YerBepTud — JaHl Mpo
AaHTPOTIOTCHHE HABAHTAXXCHHS: BUKHUIW, CKHIW, YTBOPEHHS Ta pyX BIAXOIIB,
BUIO0YBAaHHSA pECypCiB, 3eMJICKOPUCTYBaHHS. II’aTmii — J1aHi OIIHIOBaHHS U
nporHo3yBaHHs, 30kpema pesyiabtatu OBJl, CEO, moneni pusuky, KJIIMaTU4HI Ta
rigposioriuni cieHapii. HlocTuit — cycnifibHi 1aHi 1 CUTHANIW: 3BEPHEHHS TPOMa/IsH,
Marepiajii TpOMajIChKOro oOroBOpeHHs, Citizen science, BiAKpUTI JaHI HEYPSIOBHX
oprasizailiif Ta HAyKOBUX yCTaHOB.

Takuit monin BaXJIMBUW JJii TPOEKTYBaHHA 1H(GOpPMAIIiHOT apXIiTeKTypH,
OCKUTbKM PI3HI KJACHM JAaHUX MalOTh Pi3HI BUMOTH JO TOYHOCTI, MEPIOAUYHOCTI,
IOPUINYHOT CUJIM Ta criocoOy Bepudikaiii. PeectpoBuii 3amnuc npo BUIAHUM JT03BLI
Ma€ HOPMAaTMBHO BH3HAYEHE IIOXOJPKEHHS; CEHCOPHE BHMIPIOBAaHHA TMOTpeOye
KaiOpyBaHHS 1 KOHTPOJIO SKOCTi; TPOMaJIChKe TMOBITOMJICHHS € CUTHAJIOM, SKUU
HEOOXITHO TIePEeBIPUTH; MOJIECIBHUN MPOTHO3 MICTUTh HEBHU3HAUYEHICTh. [loMMIKOIO
Oynmo O 3piBHIOBATH IIi JpKepesa a0o, HAaBIAKH, BUKIIOYATH «HEO(DiIidHI» maHi 3
yIPaBIIHCHKOTO Tpoliecy. PamioHanpHa cucTemMa BH3HAa4Ya€e Miclle KOKHOTO KJIacy y
npoleaypl Ta MpaBuUjiia TEPETBOPEHHA IMEPBHHHOTO CHUTHANYy Ha YMNPaBIiHCHKU
3HauyIy iHdopmaIiito.

B Vkpaini BaxiuBor0 miaToOpMHOI0 OCHOBOIO € €/1MHA eKoJIoTiyHa TiaTgopMma
«ExoCuctemay. [i HOpMaTHBHE BU3HAYEHHS OMMCYE 3aralbHOAEPKABHY EKONOTIYHY
aBTOMAaTH30BaHy  iHGOpMAIlifHO-aHATNITUYHY  CHUCTEMYy,  MpU3HAYEHY  JJIs
3a0e3nedeHHsl JOCTYyNy JO0 €KOJOTiuHOi iHdopmarlii, eJIeKTPOHHOI B3aeMOAii Ta
HagaHHs myonigaux mocayr [9]. Cranom Ha 2026 pik odimiifauii moptan o6’ €qHye
HU3KY €JEKTPOHHUX CepBiciB 1 peectpiB y cdhepax Bimxoxis, OB, CEO, nositps,
BOJ, HaAp Ta 1HmMX HampsamiB [9]. Lleid mocBig mokazye pyX BiJl 130JbOBaHUX

BIIOMUYMX CHUCTEM 10 IJIATGOPMHOI MOJENi, aje BOJAHOYAC CTABUTh HACTYIIHE
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HAayKOBE 3aBJAHHS: TNE€PEHTH BIJ arperyBaHHs CEpBICIB JI0 I1HTErPOBAHOTO
BUKOPHUCTAHHS JaHUX Y TOBHOMY YIPABIIHCHKOMY ITHKITi.

[Inatpopma crae IHCTpyMEHTOM TpaHchopMalii Juile TOIl, KoM 3a0e3nedye
HE OJMH BXIJ IO PI3HUX CUCTEM, a CHUIbHUHN 1HGOPMAIIHHUN KOHTYp. 3 HOTJISAY
myOJaIYHOTO YIMpPaBIiHHSA TaKUM KOHTYpP Ma€ MICTUTH ILIOHAliMEHIIe I’SITh IIapiB.
[lepmuit — mxepena: peecTpu, MOHITOPUHT, AUCTAHIIMHE 30HAYBaHHS, CEHCOPH,
3BITHICTh, TPOMAJChbKl MNOBiAOMIEHHA. Jlpyruil — iHTerpamis: 1AeHTHU(PIKATOPH,
kartajoru, APl, reokonyBaHHs, OOMIH yepe3 JepkKaBHY 1HPpacTpykTypy. Tperiii —
AKICTh 1 JIOBIpa: Bajdijallis, MeTa/laHi, *XYpHAJIIOBaHHS 3MiH, MOXOJKEHHS IaHUX.
YerBepTHii — aHAJITUKA: 1HIUKATOPH, TTOPOTH, PU3UKOBI MOJIEI, MPOTHO3yBaHHS,
cueHapii. IDstuit — inTepdelicu pimieHb: KaOIHETH MOCATOBUX OCI0, MyOJiuHi
naHesi, CepBICH JIJIsl TPOMaJIsH 1 O613Hecy.

Jlns MDKBiIOMYOi B3aeMOli OCOOJIMBE 3HAYCHHS Ma€ JIep)KaBHA CHUCTEMa
«TpembiTay, mpu3HadeHa [Js aBTOMATH3allli Ta TEXHOJOTIYHOro 3abe3nedyeHHs
0OMIHY JaHUMHU MK CyO’€KTaMM €JIEKTPOHHOIT B3a€MO/I1i HA OCHOBI €IMHUX MPABHUI 1
nporokodiie [10]. V¥V cdepi moBkuwis il poiap MOJSATaE y MOXIMBOCTI YHHMKATH
CTBOpEHHs IyOJsIforounx 0a3 1 OaraTopa3oBoro 300py JaHUX, IO BXKE ICHYIOTh B
IHIIMX JepkKaBHUX pecypcax. Hampukiaa, eKONOTIYHUN pEeCcTp HE TMOBUHEH
CTBOPIOBAaTH BJACHY IMapajielibHy CHUCTeMYy O0a30BHX BIIOMOCTEH MpO IOPUAUYHY
oco0y abo TepuTOpialbHy OIWHUINIO, SKIIO BiAMOBiAHA iHGOpMals Moxe OyTh
OTpUMaHa 3 aBTOPUTETHOTO JDKEpesia uepe3 CTaHJapTU30BaHy B3a€EMO/IIIO.

[le minBOAWTH O MPUHIMITY «ABTOPUTETHOTO Jpkepenay. KoxkeH Tum 0a30BUX
JaHUX Ma€ MaTH BU3HAYCHOIO JIepiKaTess, SKWW BIAMOBimae 3a iX MEPBUHHICTH Ta
aKTyaJIbHICTB. [HIIII CUCTEMH OTPUMYIOTH JaHl MUISIXOM 0OMiHY 1 BUKOPHUCTOBYIOTH X
y BIACHOMY KOHTEKCTi. Takuil mimxij 3MEHIIy€e CYNEPEYHOCTI MK PEECTpaMH Ta
J03BOJISIE PO3PI3HATH BIAMOBIMANBHICTS 32 TICPBUHHI JaHI W BIANMOBIJAIBHICTH 32
AQHAJIITHYHI BUCHOBKH. JIJISI €KOJIOTTYHOI MOJITHKH 1Ie OCOOJIHMBO BaXKIIMBO, OCKIIBKH
noMunka y 0a30Biid iaeHTH(iKalil 00’€KTa MOXE TOUIMPUTUCA Ha JO3BUIbHI,

KOHTPOJIbHI T4 CTATUCTUYHI TTPOIETYPH.
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OxpeMuM eIeMEHTOM € BIAKPHUTICTh €KOJIOTI4HOI 1H(popMallli. 3aKoH YKpaiHu
«IIpo moctyn no my6siyHO1 iHGopMalii» Ta OpXychbka KOHBEHIISl 3aJ1al0Th NIPABOBY
paMKy nocTyny 1o iHdopMalii Ta y4acTi TpoMajicbkocTi [6; 12]. V mudpoBomy
CepeloBUIIl BIAKPUTICTh MOBUHHA €BOJIIOIIIOHYBATH BiJl PEAKTUBHOI MOJIEII «HAJaTH
JOKYMEHT Ha 3amuT» J0 MPOaKTUBHOI NyOJiKalii CTPYKTYpOBaHUX JaHUX,
OpUIATHUX 7S aHaji3y 1 TMOBTOPHOTO BUKOpUCTaHHS. [[Isi JOBKULISA 1€ O3HAdae
JOCTYT 0 YaCOBUX PsIMIiB, KapT, METaIaHUX, METOJUK BUMIPIOBAHHS Ta PE3YJIHTATIB
OLIIHIOBAaHHS, a HE JIMILE JI0 MiACyMKOBOro 3BiTY y PDF.

BoaHouac nmpuHUHMI BIZKPUTOCTI HE CKAaCOBYE BUMOT iH(pOpMaliiiHOi Oe3neku,
3aXHCTY MEPCOHATBHUX JaHUX Ta 0OMEXEeHb, OB’ sI3aHUX 13 BOEHHUM cTaHOM. Came
ToMy LM(poBa apXiTeKTypa Mae NiATpUMYBaTH nudepenuiioBanuii nfoctymn. Yactuna
JAaHUX MOKe OyTH TIOBHICTIO BIIKPUTOIO; YaCTMHA — JOCTYMHOI y 3HEOCOOJIeHIi
abo arperoBaHii (opMi; OKpemMi MacHUBH — JIMIIE YIIOBHOBA)XCHUM OpraHaM.
KintouoBe ympaBimiHCbKE 3aBlaHHA IMOJsTa€ B TOMY, 1100 OOMEXEHHS He
NEPETBOPIOBAINCS HAa HEBU3HAYEHICTh. JJig KOXKHOI KaTeropii JaHUX MaioTbh OyTH
3pO3yMiJIi TpaBOBa ITiicCTaBa JOCTYIy, PiBEHb JAeTaii3allii, CTpok 30epiraHHs Ta
HOPSZIOK ay/IUTy BUKOPUCTAHHS.

OcoOnuBuii iHpopMaIiiHUN KOHTYP (POPMYIOTH TIPOLIEypH OIIHKM BIUIMBY Ha
JOBKULISL Ta CTpaTeriyHOi eKOJIOTiYHOI OIHKWA. 3aKOHOJABCTBO Iepeadadvae
MiATOTOBKY 3BITIB, TPOMaJIChKe OOTOBOpPEHHS, aHalli3 iH(opMarlii yImoBHOBaXKCHUM
OpraHoM 1 BpaxyBaHHsS €KOJOTIYHHMX HacmiakiB y pimenasx [7; 8]. Ludposa
TpaHchopMallisl IIUX TPOIEAYpP MOXKE IOJATaTH HE JUIIE B EJIICKTPOHHIN IMojadi
JTOKyMeHTIB. 3HauHO OuIbimuii edekT BuHHKae, komu gaHi OBJl i CEO craiorh
MalTMHO3YUTYBAHUMH, TPUB’A3YIOTHCS A0 TEPUTOPIi Ta 00’ €KTIB, MOPIBHIOIOTHCS 3
MOHITOPUHTOBUMU TTOKA3HUKAMH IICTIST peati3allii pillieHHs 1 BAKOPUCTOBYIOTHCS ISt
MEpPEeBIPKA TOYHOCTI TMOMEpenHiX mporHosiB. Tomi omiHka mepectac OyTu
OJTHOPA30BOI0 MPOIEIYPOIO0 M MEPETBOPIOETHCS HA €JIEMEHT UKy OpraHi3aliifHoro
HABYaHHSI.

Ha it ocHOB1 MOXHaA cPOpMYBaTH MOHATTS «IU(POBOTO CIIAY €KOJIOTTYHOTO

pimieHHs». [li1 HUM TPOMOHYETHCS PO3YMITHU CTPYKTYPOBAHY CYKYIHICTh JAHHUX,
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JOKYMEHTIB, PpPO3paxyHKiB, MOJENEH, MOrOJKEeHb, T'POMAJCHKHX 3ayBaXCHb Ta
(akTUYHUX PE3YNbTATIB, MOB’SA3aHUX 13 KOHKPETHUM ITyOJIIYHO-YNPABIIHCHKUM
pimenHaM. Takuil ciig mMae J03BOJSTH BIATBOPUTH, HA SKUX JaHUX OazyBaslocs
pIllIeHHS], K1 aTbTEPHATUBH PO3TIISAANNCS, K1 IPUMYLIEHHS Oyl BUKOPUCTaHI, XTO
Horo moro/pkKyBaB 1 siki (DaKTM4UHI HACHIIKU criocTepiraimucs micias peanizamii. Le
MIABULLYE MII3BITHICTh 1 CTBOPIOE EMIIPUYHY 0a3y 711 BAOCKOHAJICHHS MOJTITUKH.

Hactymaum piBHeM € aHamiTHKa. Y CHCTeMi, IIO KEPYEThCS JTaHUMH,
iHpopMallisi TOBHHHA MEPETBOPIOBATUCA HA IHAMKATOPW, CUTHAIM Ta ClLEHapii.
[Toka3zHuk Mae OyTH HE IPOCTO YUCIIOM, a IEMEHTOM YIPaBIiHCHKOTO TpaBmia. J{is
KO’KHOTO 1HAMKATOpa JOILUIFHO BH3HAYATH JKEPENo, MEPioJUYHICTh, MPOCTOPOBY
TOYHICTh, JIONYCTUMY TOXHOKY, TOpOTOBI 3HA4Y€HHS, BIANOBIAAIBHOIO 32
BepHuQIKaIliI0 Ta YIPaBIIHCHKY JIII0 y pa3i BIAXWIeHHA. be3 Takoro 3B’s3Ky MaHelb 13
COTHSIMH MOKAa3HUKIB CTBOPIOE 1JII03110 0013HAHOCTI, aje He MIATPUMYE PIIICHHS.

JUis  ONepaTUBHOTO  YOPAaBIIHHSA  IPONOHYEThCS  TPUPIBHEBA  MOJENb
iHauKaTopiB. PiBeHb A — iHQopMaIliiiHi 1HIUKATOPH, SKI OMUCYIOTh CTaH, ajie HE
3allyCKaloTh aBTOMAaTM4YHOi mpouenypu. PiBenb B — mnomepemkyBaibHi,
NepeBULICHHS AKUX (OpMye 3aBIaHHS IJIs NEpeBIpKH ab0 J0AATKOBOIO aHAJI3y.
Pienp C — KpuTHYHI, K1 BIATOBITHO JO HOPMATHBHO BCTAHOBJICHOTO IIpaBUjIa
aKTUBYIOTh HEBIAKIAIHY TIpOLeAypy pearyBaHHsS. Takuii miAXix J03BOJISE
PO3MEKYBATH J1aHl CIIOCTEPEKEHHS I /1aHl, 1110 MaloTh NPOLIECyaIbHE 3HAYCHHS.

BaxxuBuM HampsMoM CTa€ BUKOPUCTAHHS IITYYHOTO 1HTEJIEKTY Ta MAIIUHHOT'O
HAaBUYaHHA. IX 3aCTOCYBaHHS JOIUTBHE TaM, Ji¢ O00CAT 1 CKJIQAHICTh JaHUX
MEPEBUIIYIOTh MOXJIMBOCTI PYyYHOTO aHamily: Kiacudikarmis 3HIMKIB, BHUSBICHHS
aHOMaJliii, TPOTHO3YBAaHHS KOHIIEHTpAIlid, MONIYK HETHUIOBUX KOMOIHAIINA ¥y
3BITHOCTI, mpiopute3allisi 00’ ekTiB /it nepeBipku. [IpoTe aaropuTmiuaa Moaens HE
MOBHHHA TMPHUXOBYBATH MOXOJKEHHS YIPaBIIHCHKOIO BHUCHOBKY. [lnst myOmiaHOrO
CEeKTOpY HEOOXIIHMMHU € JIOKYMEHTYBaHHS JaHUX HABUYaHHS, BepCld Mojelnei,
KpUTEPIiB TOYHOCTI Ta MPOLEAYp JIOACHKOI MEpeBIpKU. [HaKIlle TEXHOJIOTIST MOXe

MIJBUIIATH IIBUIKICTD, aJI€ 3HU3UTH MOSICHIOBAHICTh 1 JOBIPY.
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MiKHapoaH1 MIAXOAU MIATBEP/KYIOTh OPI€HTAIII0 HA IHTErPOBaHI €KOJIOT1YHI
nani. UNEP poszsuae World Environment Situation Room sik ruiatdopmy naHux Ta
3aCTOCYHKIB JUIsl HAJaHHS CBO€YACHOI, HAAIMHOI W JOCTYNHOI €KOJIOT14HOi
iHpopmanii Ha miaTpumky evidence-based pimens [19]. €Bpormeiicbka ekoOTiYHA
areHilis yepe3 kouienuito Shared Environmental Information System narosnomrye Ha
CYMICHOCTI 3MICTY, TEXHOJOT1UH1H 1HQPACTPYKTYpl, JOCTYIIL 10 3HAHb Ta MEPEKEBIN
B3aemoii ycranoB [20]. LI migxoau BaxJIMBI HE $K TOTOBI IIA0JOHU, a K
OIATBEP/DKEHHS  MEpexoay Bl  «BiIoMYOro 30epiraHHs» A0  CIHUJIBHOTO
1HpOpMaIlIITHOTO cepeIoBHUIIIA.

HaioumbIr TEXHOJIOTIYHO HACHMYEHUM TPOSIBOM TAaKOTO MEPEXOAy € KOHIICTITis
mudpoBoro nBiliHuKa. [HiiatuBa €Bponeiicbkoi Komicii Destination Earth ctBoproe
BHUCOKOTOYHY ITU(GPOBY MOJIETb 3eMIIi, TIOEIHYIOUYH CIIOCTEPEKEHHS, MOJICITFOBAHHS,
BHUCOKOTIPOJAYKTUBHI OOYMCIICHHSI Ta IITYYHUM 1HTEJNEKT IS MIATPUMKH TOJITHKH,
IPOTHO3YBAHHS EKCTpeMaJIbHUX TOAIN 1 creHapiiB amanramii [29]. ¥V HaykoBid
mitepaTypi HUGPOBl ABIMHUKUA PO3MIISAAIOTHCS SK IHCTPYMEHT CHHTE3Y JaHUX,
CIIEHApHOTO TECTYBaHHS Ta KOMYHIKaIlii 3 oco0amu, sKi MPUHUMAIOTh pileHHs [26],
ajie OJIHOYACHO TIJIKPECIIOEThCS, II0 BOHW BIUIMBAIOTH HA PO3MOAUT iH(opMariii,
KOMYHIKAIllii ¥ KOHTPOJIIO, a TOMY TOTPeOYyIOTh JAEMOKPATUYHOI JIETiTUMHOCTI,
IIPO30POCTI Ta JOCTYIMHOCTI [27].

Jns  Vkpainu KoHIEMNIito IMdpoBOro IBIMHUKA JOILILHO 3aCTOCOBYBATH
MOCTYIIOBO, HE HAMAaralo4uch OJ[pa3y CTBOPHUTH «ITU(PPOBY KOIiI0 BCHOTO JOBKIILISI.
Peanictnunimmm € deaepatuBHUM MiAXIA: OKpeMi TEMaTU4YHI Ta TEPUTOpIadbHI
nmudpoBi MoaeNni — BOJHUNM OacelH, MPUPOJOOXOPOHHA TEPUTOPIs, MiChKa
aryiomMepailis, 30Ha BOEHHOTO 3a0py/IHEHHS, JIICOBUA MAacHB — BHUKOPHUCTOBYIOTH
CIUIBHI CTAHJIAPTH Ta MOXXYTh B3aEMOMISATH. Takwil IMAXiM 3HMKYE TOPIr BXOMY,
JI03BOJISIE TIEPEBIPSATH YIPABITIHCHKY I[IHHICTh Ha KOHKPETHHX 3aJadax 1 BOJAHOYAC
CTBOPIOE OCHOBY JIJIs1 MacIITaOyBaHHS.

ABTOpChKa MOJE€Tb E€KOJOTIYHOTO HM(POBOr0 ABIMHHUKA BKJIIOYAE II STh
KOMMOHEHTIB. [lepmmit — ¢i3uunuii 00’€kT ad0 TEpUTOpPIs Ta CUCTEMa 1HAUKATOPIB

ii crany. Jpyruii — NOTIK aKTyaJdbHUX CIOCTEpEXEHb. Tperii — aHaIITUKO-
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MOJICIbHUN OJIOK, 110 BIATBOPIOE MPUYMHHO-HACTIIKOBI 3B’SI3KM Ta CIEHapii.
YerBeptuid — yOpaBIiHCBKUM 1HTepdeiic, ae cueHapii CHIBBIJHOCITBCS 3
MOBHOBXEHHAMHU W MOXIUBUMU JisMH. IT’sITHIl — MexaHi3M 3BOPOTHOTO 3B’SI3KY,
KoJu (haKTUYH1 HACHIJIKH PIMIEHHS OHOBIIOIOTH MOJIENb 1 JO3BOJSIOTH OIIHUTHU i
TOYHICTb. be3 m’STOro KOMIOHEHTa UHU(PPOBUN NBIMHUK 3aJUIIAETHCA JIMILE
Bi3yalli3alli€lo, a He IHCTPYMEHTOM aIallTUBHOTO YIPaBIiHHS.

Takum  umHOM,  iHpOpMaliiiHO-aHaNITUYHE  3a0e3neyeHHs  HUPPOBOL
Tpanchopmarii  mae OyayBaTUCs  HABKOJIO TPhOX BHMOT:  JIOCTOBIPHICTD,
iHTeponepabenbHICTh 1 YIpaBiIiHChKa MPUIATHICTh. JIOCTOBIPHICTH BIJMOBIJA€ Ha
NUTAaHHS, Y4 MOXKHA JIOBIPSTH JaHUM; IHTEpONepabenbHICTh — UM MOXYTh BOHHU
OyTH TIO€HAHI; YNpaBIIHCbKa MPUIATHICT — YU 3J1aTHI BOHU CBO€YACHO
OiATpUMATH KOHKpPETHY Jir0. YcmimHa 1udgpoBa TpaHcopmalliss moTpedye
OJIHOYACHOT'O BHUKOHAHHS BCIX TPhOX YMOB. BifCyTHICTH X0ua O O/HI€] MepeTBOPIOE
naHi abo Ha 130JIbOBaHUW apXiB, a00 HAa TEXHIYHO CYMICHUM, aje HEIOCTOBIPHUM
MacuB, a0 Ha AKICHY 1H(OpMaIIito, IO HE BKIIFOYEHA Y MPOIIeC MPUUHSITTS PIIICHb.

OTxe, EeHTpabHUM 3aBJIaHHSIM HACTYIHOTO eTany udpoBizallii eKoJoriuHo1
chepu € He TpocTe 30UIBIIEHHS KIUTBKOCTI €JIEKTPOHHUX PEECTPiB, a (GpopMyBaHHS
{HTerpoBaHOT €KOCHCTEMHU JaHMX. li apXiTeKTypa MOBMHHA OYTH PO3MOLIEHOIO 3a
JDKEpellaMu, ajle €IMHOI0 3a TpaBWJIAMH;, BIIKPUTOI HACTUIBKH, HACKUIBKH IIe
MOXJIMBO, 1 3aXHWIIEHOI HACTUIBKHA, HACKUIBKH 11 HEOOXiJIHO; OpIEHTOBAHOIO
OJIHOYACHO Ha IMOCaJIOBYy 0co0y, TpOMajsHHUHA, TOCTiIHMKAa Ta Oi3Hec. TiIbku 3a
TaKUX YMOB HHU(POBI JaHI CTalOTh HE MOOIYHUM MPOIYKTOM aIMiHICTPATUBHUX

MPOLIEYP, & CTPATETIYHUM PECYPCOM ITYOIIYHOTO €KOJIOTIYHOTO YIIPaBIIiHHS.

9.3. IncTuryuiitno-gpyHkuionasbHa TpaHcdopmanis ta undpona

B3a€EMOJIifl cy0’€KTIB My0JIiYHOI0 €KOJIOTiYHOr0 YIPaBJIiHHS

[lepexim 10 wH(PPOBOrO EKOJOTIYHOTO BPSAYyBaHHS HEMHUHYYE 3MIHIOE
IHCTUTYLIHHY apXITeKTypy. Y TpaAMIidHIA MOAENl MEeXi OpraHy 3HA4YHOIO MiIpOIO
30iraloThCs 3 MeXaMu Horo iHGOpMaliifHOT CUCTEeMH: KOXXHE BIJIOMCTBO 30Hupae

«CBO1» JlaHl, BCTAHOBIIIOE BJIACHI PErJIAMEHTH iX OINpallOBaHHS 1 Mepelae 1HIIUM
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OpraHaM TMEpeBaXXKHO 3aBepiieHi AokyMeHTH. lludpoBa momenr po3mukae e
KOHTYp. OOMIH B1I0YBA€ThHCS HA PIBHI JaHUX, a OJHA YIIPaBIIHChKA MPOIETYypa MOKE
3aJie)katd  Bin  1HQOpMaIIHUX pecypciB, IO HaleXaTh KUIBKOM YCTaHOBaM.
VYHacnmiok 1bOro KOOpAMHAIA TMepecTae OYyTH eMi30AUYHUM TMOTOKEHHSIM
JOKYMEHTIB 1 IEPETBOPIOETHCA HA MOCTINHY BIACTUBICTh CUCTEMHU.

Exonoriyne mnyOJiiyHE YHpaBiIiHHS 32 CBOEIO MPUPOJOI0 € OaraTropiBHEBUM.
BoHO oxorutroe IeHTpanbHI OpraHd BHKOHABUOI BJIAJH, iX TEPUTOpIaNbHI OpraHu,
oOnacHUM 1 MICUEBUM pIBHI, CIELiali30BaHl YCTaHOBU, CYO’€KTIB MOHITOPHUHTY,
OpraHu MICHEBOI'0 CaMOBPSIIYBaHHS, JE€pXaBHI MiANPUEMCTBA, HAYKOB1 OpraHizaii,
013HEC Ta THCTUTYTU I'POMAJSTHCHKOTO CYCHIIbCTBA. KpiM TOro, eKoJIoriuHi npoecu
4acTO MEePEeTUHAIOTh aJMIHICTPATUBHI MEXI, TOMY €(EeKTUBHICTb 3aJIEKUTh BIJ
TOPU3OHTAIBHOT B3aemojii MibK Teputopismu. Iludposizaiis He ycyBae 1110
CKJIQJIHICTh, aJileé J03BOJISIE 3pOOUTH 3B’SI3KH (OpMalli3oBaHWMH, BUANMHMH Ta
HMIBUAIIAMH.

Jl7ist onMcy Takoi CUCTEMU MPOMOHYETHCS BUKOPUCTOBYBATH MOHATTA «1IM(PpoBa
IHCTUTYIIIHHA apXiTeKTypa €KOJOTIYHOTO BpsAyBaHHs». Ili HUM pO3yMi€ThCs
BIIOPSJKOBaHA CYKYHHICTh CYO’€KTIB, KOMIIETEHIIH, HHPPOBUX 1uiaTopm,
iHOpMaIITHUX pecypciB, MpaBWJI OOMIHY JaHUMH Ta MEXaHI3MIB KOOpPIHMHAIIIT,
gyepe3 sKi 3AIMCHIOETBCA (OPMYBaHHS 1 peajizaimis eKojoriuHoi mosituku. Ha
BIIMIHY BiJl OpTaHi3aIliiHOi CTPYKTYPH OKPEMOro opraHy, mudpoBa 1HCTUTYIIIHHA
apxiTeKTypa BiloOpakae M KOpraHI3aIiifHUHN MPoIIeC 1 JO03BOJISIE TOOAYUTH «JIAHITIOT
pIICHHS» B/l MEPBUHHOTO JAHOTO A0 KOHKPETHOT ii.

KntouoBuM  TmpUHIMIOM Takoi apxiTeKTypu Mae OyTH  pO3MOojiiieHa
BIJIMOBIJANBHICTS TIPU CHUIBHIA 1H(pOpMariiiHiii ocHoBi. lle o3Hauae, MO KOXEH
opraH 30epirac BH3HA4YeHI 3aKOHOM TOBHOBQ)XCHHsI, OHAK HE Oyaye HaBKOJO HUX
1301p0BaHMi iHPOpMaIiiaMic pocTip. CrunbHI naHi, 6a30Bl CEpBiCH Ta CTaHIAPTH
00OMiHYy MalOTh BUKOPUCTOBYBATHCS TTOBTOPHO. Lle# minxij y3romKy€eThes 3 MOACIIIIO
government as a platform, y mexax sikoi gep»kaBa CTBOPIOE 3arajibHi KOMIIOHCHTH Ta
CTaHJApPTH, a OKPEMl YCTAaHOBU 30CEPEIKYIOThCS Ha MpPeAMETHUX (DYHKIIAX 1

notpebax kopuctyBaua [16; 17].
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VY nOpakTMYHOMY BHUMIp1 IHCTUTYUIMHa UudpoBa TpaHchopmanis norpedye
YITKOTO BU3HAYCHHS posieid. J[OmiIIbHO po3MexyBaTH JAepiKaTels JaHUX, omepaTopa
iHpopMaIliitHOI cucTeMH, aaMIHICTpaTopa Kiacu(ikaTopiB, opraH, YHOBHOBaKEHUI
Ha BepUQIKaIlilo, aHANITUYHUNA LEHTP Ta OpraH, sSIKUW Mpuiimae pimieHHs. B onHii
YCTAaHOB1 KUIbKa POJEH MOXYTh TIO€JHYBaTUCS, ajl€ BOHM TIOBUHHI OyTH
KOHLEMNTyaJlbHO po3auieHl. Lle 103Bosis€ YHUKHYTHM CHUTYyallii, KOJW TEXHIYHUN
onepatop (akTuyHO (HOpMye  YOpPABIIHCBKY TOJITUKY 4Yepe3  HEempo3opi
HaJIAIITYBaHHS aJroOpuTMy, a00 KOJIM OpraH, IO TMpHUHMae pillleHHs, HE MOXKe
TOSICHUTH TTOXOJ[>KEHHSI BUKOPUCTAHUX JIAHHX.

Oxkpeme wmiciie Mae mnocimatd QyHKIST MDKBiIOMYoi koopauHaiii. Bona He
NOBHHHA 3BOJUTHCS O CTBOPEHHS III€ OJHOTO KOOpAMHAIIHHOTO opraHy O0e3
omepariiHux 1HcTpyMeHTiB. [ludpoBa koopauHallis nepeadadae KaTajaor CHUTbHHUX
JAHUX 1 CepBiCiB, cTaHAapTU 1HGOPMAaIIfHOT B3a€MOJIi, Y3TOJKEH1 OBIIHUKH,
nmpaBuja eckajaiii pU3UKOBUX CHUTHANIB, CIUIbHI MOKA3HUKU PE3yJbTaTUBHOCTI Ta
Ipoleaypu po3B’s3aHHS KOH(IIIKTIB JaHUX. TEXHOJOTIYHOK OCHOBOIO OOMIHY
MOXXYTh BHUCTYyNAaTH HasBHI Jep)KaBHI MEXaHI3MHU IHTeponepadebHOCTI, 30KpeMa
«Tpembitay [10], ame ympaBmiHCBKAa KOOpPJMHAIS TOTpeOye  OKpPEeMOro
perjiaMeHTyBaHHS MPOIIECIB.

€sporneiicbkuii Interoperable Europe Act akiieHTye Ha HEOOXITHOCTI B3aeMOIii
nyOJiYHUX aaMIHICTpamid MDK pI3HUMH pPIBHAMH Ta CEKTOpaMH, a TaKOX Ha
MpaBOBid, OpraHizaimiiiHii, CeMaHTW4YHIA 1 TexHIYHIA cymicHocTi [14]. s
exosoriyHoi cepu YKpaiHu 1€l miaxijg AOUUIFHO aJanTyBaTH Yepe3 00O0B’S3KOBY
OIIIHKY 1HTEpOIepabenbHOCTI HOBUX IUGPOBUX MpOeKTiB. Jlo CTBOPEHHS HOBOTO
peectpy abo cepBicy Mae OyTH BH3HAYEHO: SKI JlaHI BXE ICHYIOTH, XTO € iX
ABTOPUTETHUM JIKEPENIOM; SIKi KIacH(IKaTOPH CIiI BUKOPUCTOBYBATH; SIKI CUCTEMHU
MalTh OTPUMYBAaTH pe3yldbTatd; YW mnependadene wmammHHe AP, sax  Oymae
3a0e3MneyeHnii ayIuT AOCTYITY; SIK IPOEKT BIUCY€ETHCS y HALlIOHAIbHY I€ONPOCTOPOBY
Ta PEECTPOBY IHPPACTPYKTYDPY.

OyHKIIOHAIbHA TpaHchopMallis 03Hayae, MO HUPPOBI TEXHOJIOTIT MO-PI3HOMY

BIUIMBAIOTh HA OKpeM1 ympaBiiHCbKI QyHKIii. HalOuibln npuaaTHUMHU 10 TIIHOOKOI
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aBToMaTH3alli € PyHKIIi MacoBOro 300py i NEPBUHHOI 0OPOOKM AaHUX, peecTparlii,
dbopmanbHOI TEpEeBIpKM  TOBHOTH, OOYHMCIEHHS CTaHJAPTHUX  [MOKA3HUKIB,
KapTtorpadgyBaHHs, (QopMyBaHHS TOBIJOMJIEHb Ta PYTHHHOI 3BITHOCTL. Tyt
aBTOMaTH3allisd 3MEHIIY€e TPaH3aKIiiHI BUTPATH U JIIOJCbKI MOMWIKHU. |HIIMN Kiac
(GyHKUIH — aHamTUYHI Ta PHU3BHK-OPIEHTOBAHI: IMPOTHO3YBaHHA, MplopUTE3allis
00’€KTiB, BUSIBJICHHSI aHOMaJI1i, MOJENIOBaHHs cueHapiiB. TyT uudpoBi iIHCTpyMEHTH
NOBUHHI NIATPUMYBATH €KCIEepTa, a HEe MOBHICTIO 3aMilllyBaTH HOTO.

Tperiit knac yTBOprOIOTH (PYHKIINI, 110 O€3MOCepeHbO IMOB’sI3aHI 3 BJIAJHUM
pilleHHsIM, OandaHCyBaHHSIM TIpaB Ta IHTEPECIB, 3aCTOCYBAHHSIM CaHKIIA abo
BCTAHOBJICHHSM ICTOTHUX OOMEXeHb. JIJIs HHMX MONUIBHMHA mpuHIMI human-in-
command: anropuT™M MOKe HagaTH IH(OpPMAIIi0, PO3PAXyHOK PH3HKY abo
PEKOMEH/IAIlif0, alleé OCTAaTOYHE PIllleHHs NpUiiMae KOMIIETEHTHA IMocanoBa ocoda 3
MOJIMBICTIO MOTHBYBAaTH MOTO W HECTH BIAMOBimaiIbHICTh. Lle 0COOJIMBO BaKJIMBO
JUISl €KOJIOTTYHOTO KOHTPOJIIO, JO3BUIBHOI JISTILHOCTI, BUSHAYEHHS YMOB peai3allii
IIPOEKTIB Ta peakilii Ha CKIagHI KOH(MIIKTH MK €KOJIOTTYHUMHU, €KOHOMIYHHUMHM 1
COITIAIbHUMH 1HTEPECaMHU.

Ha 1iif ocHOB1 mpomnoHyeThest Kiacudikamis GyHKIIH 32 TOMYCTUMHM pPIBHEM
aBroMatu3amii. I'pynma | — «digital first»: dynkmii, 11 skux nudpoBe BUKOHAHHS
Mae OyTH OCHOBHOIO (DOPMOIO 3a HASBHOCTI TEXHIYHOT MOXIMBOCTI. Jlo HHX
HaJeXaTh peecTpalliifai, 00JIIKOBi, MOHITOPUHTOBI Ta iH(opMaIiitHi omepairii. ['pyma
Il — «human in the loop»: yHkii, ne anropuT™M BHKOHYE MOTIEPEIHIN aHAI3, ae
eKCIIepT TIepeBipse pe3ynabTaT a0 Horo BukopucranHs. ['pyma Il — «human in
commandy»: ¢ynkmii, ne mudpoBi 3acodbW MarOTh JOpaJUUN XapakTep, a PilICHHS
30epirae BUpa3HUW JIOACHKUNA Ta TPOLEAYpHUN KOMIOHEHT. Taka kiacugikalris
JI03BOJISIE BCTAHOBIIIOBATH ME)K1 aBTOMAaTH3Aallll 3aJIE)KHO HE BiJ TEXHOJIOTIYHOI MOJIH,
a BiJ XapakTepy Mmy0idHOo1 (YHKIIIT Ta MOXKJIMBUX HACTIIKIB TTIOMUIIKH.

Pusuk-opieHTOBaHMN MIAXiA € OJHUM 13 HAmpsIMiB, N1e¢ MUQPPOBI TEXHOJIOTII
MOXYTh HaWOUIbIIE 3MIHUTH MPAKTHUKY. SIKIIO KOHTPOJBHI pecypcu OOMEKEHI,
CHUCTEMa Ma€ BU3HAYATH MPIOPUTETH HA OCHOBI MMOBIPHOCTI Ta MaciTady mkoau. ¥

uuppoBOMy cepeoBHUIlll PUBUKOBUN Mpoduib MOXKe (QopMyBaTHCS TUHAMIYHO:
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BpPaxOBYBAaTH ICTOPIIO MOPYIIEHb, XapAKTEPUCTUKHU 00’ €KTa, OJIU3BKICTh 10 YYTIHUBUX
TEpUTOpIM, (HAKTUYHI MOHITOPUHIOBI JIaHi, CE30HHI (AKTOpPH, TNOBIIOMIIEHHS
IrpOMaJsiH Ta pPE3yJbTaTH AUCTAHIIMHOTO 30HAYBaHHS. Y pe3yJabTaTl MPIOPUTET
nepeBipku ad0 JOJATKOBOTO aHaJI3y MOXE 3MIHIOBATHUCA HE pa3 Ha piK, a pa3oM 31
3MIHOIO TaHHX.

[IpoTe pu3mKoBa MOJETh MOBHHHA MaTH HOPMAaTHUBHO ¥ METOAMYHO BU3HAYCHI
mexi. [lo-mepiie, moka3HWKM Ta iX Barm MaroTh Oytu oOrpyHToBaHi. Ilo-apyre,
HEOOX1JIHO KOHTPOJIIOBATU SIKICTh JAHUX 1 HE JIOMYyCKaTH, W00 BIICYTHICTh
iHpopMaIlli aBBTOMAaTUYHO TpaKTyBaslacd SIK HU3bKUI pusuk. [lo-Tpere, cy0’ ekt mae
PO3YMITH 3arajbHl KpuTepii, 3a AKUMU (OPMYETHCS YIpaBIIHCbKAa yBara, SIKIIO
PO3KPHUTTSI TaKWX KPUTEPiiB HE CTBOPIOE MOXJIMBOCTI MaHimyssmii. [lo-gerBepre,
MO/IeJTh TIOBHHHA TIPOXOJINUTH TEPIONIHY BaTIJAIIIO0 32 (PAKTHUHUMU pPe3yJbTaTaMHu.
[le mepeTBOPIOE AITOPUTM 3 «IOPHOI CKPUHBKW» Ha IHCTUTYIIHHO KOHTPOJIHOBAHUN
THCTPYMEHT.

[udposizairis 3MiHIOE TAKOXK €KOJIOTTYHUN MOHITOPUHT. Y KJIaCHYHIN cXeMi BiH
4acTo ICHY€E MapajeibHO 3 PETryIATOPHUMU Ta YNPaBIIHCHKUMH MpOlEAypaMu: JaHi
30MparOThCA, ajie HE 3aBXKIW MalOTh MPSMHA MapuipyT A0 pimeHHsA. Y IudpoBii
MOJICJII MOHITOPHHT Ma€e OyTH IHTETpOBaHUN y KOHTypW pearyBaHHsA. Hampuknan,
CTIKe BIIXWJICHHS IMOKAa3HWKA BiJl HOPMATUBHOrO ab0 (POHOBOTO PIiBHS IOBUHHO
ABTOMAaTUYHO CTBOPIOBATH TOJIII0, KA OTPUMYE BIIIMOBIIAIBHOTO, CTPOK MEPEBIPKU
Ta BU3HAYEHUHN HAOIp MOKJIMBUX Jil. YTPaBIiHChKA IIHHICTh MOHITOPUHTY TOJISITAE
HE y KUTBKOCTI BUMIPIOBaHb, a Y 3/JaTHOCTI CUCTEMH MEPETBOPUTH BUMIPIOBAHHS Ha
CBOE€YACHY BIIIOBI/Ib.

[Ile oamnicro (YHKIIIOHATBHOIO 3MIHOIO € Tepexia BiJ JOKYMEHTHOTO JI0
MOJIIEBOTO ympaBiiHHA. J[OKyMeHTHa MoJenb OyAyeTbCsl HAaBKOJO 3asiBH, JIHCTA,
3BiTY, akTa abo mopydenns. llomieBa — HaBKOJO 3MIHHM CTaHy, siKa (IKCYETHCS
CUCTEMOIO: TIEPEBUINCHHS, MOsBA HOBOTO 00’ €KTa, 3MiHA MEXI1, 3aKIHYCHHS CTPOKY
J03BOJTy, PI3KE BIAXWICHHS TMOKa3HUKA, HOBUM CymyTHUKOBUM curHai. [lomis

3amycKae 3a3jaleriibp BuzHaueHul nudposuil mapuipyt. Lle no3Bosise ckopouyBatu
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4acoBUM pO3pUB MK (DAaKTOM 1 pearyBaHHSIM Ta Kpalle MpalloBaTH 3 BEIUKUM
00CSATOM OJTHOTHITHUX TPOIIECIB.

[Topsan 13 MDKBIIOMYOIO B3a€MOJIE0 HU(ppoBa TpaHCHOpMallisl Ma€e 3MIHIOBATU
B3a€EMOJIII0 J€pKaBU 3 TPOMAACHKICTIO. OpXycbka KOHBEHLIS 3aKpiIUIIOE TpHU
B3a€MOIIOB’ 13aH1 CKJIaJ0B1 €KOJIOrYHOI IeMOKpATIi: TOCTYM 110 iH(popMallli, y4acTb y
MPUIHATTI pillieHb Ta JocTyn A0 npaBocyaas [12]. Liudposi TexHoIOTr1T 1aI0Th 3MOT'Y
3poOUTH Tepiil Bl CKJIAJOBlI CUCTEMHHMMH § mocTidHUMH. OJHaK ™poCTe
pPO3MIIIEHHS! JIOKYMEHTIB Ha BeOcalTi He opiBHIOE HU(POBii yuacti. HeobxigHi
IHCTPYMEHTH, K1 JO3BOJISIIOTH TPOMAJIIHUHY 3HAWTH 1H(OpMAIli0 MPO KOHKPETHY
TEPUTOPItO0, 3PO3YMITH TPOEKT PIIICHHS, IOJAaTH CTPYKTYpPOBaHE 3ayBa)KeHHS,
0auuTH OTO CTaTyC Ta OTPUMATH MOSICHEHHS 11010 BpaxXyBaHHS.

3akonomarui mnpoueaypu OBJI 1 CEO Bxe mnependavaroTb TpoOMaJIChKe
obrosopennst [7; 8]. ILludpoBe mnepeocMHUCICHHS LHMX MNPOIEAYpP IOBHUHHO
3a0e3MeunTy MPOCTOPOBY MPUB’A3KY MPOEKTY, IHTEPAKTUBHHUMN JOCTYII 10 KIFOYOBHUX
JaHUX, MOXJIMBICTH TOPIBHIOBATH albTEPHATUBH Ta BIACTEXKYBATH MOJANbIIE
BUKOHAHHS yMOB. Lle 0coOMMBO BaXXJIMBO AJIs CKJIAAHUX MPOEKTIB, A€ IPOMaJsiHaM
Ba)KKO OIIIHUTH COTHI CTOPIHOK 3BiTy. Bi3yamizaiis Ta clieHapHE MOJEIIOBAHHS HE
3aMIHIOIOTh OQIIMHUN JTOKYMEHT, ajlé MOXYTh CYTTEBO IJBUIIUTH 3MICTOBHICTH
y4acTi.

JIOIUIBHO ~ PO3PI3HATH 4YOTHUpH piBHI 1udpoBoi yuacrti. Ilepmmit —
1HGOPMYBaHHS: TPOMAJITHUH OTPUMYE NOCTYI A0 JAAHHMX 1 JOKyMEHTIB. Jpyruit —
KOHCYJIbTYBaHHS: MOXE HaJaTh 3ayBaXeHHS YW mpomno3uilito. Tperid —
CIIBBUPOOHMIITBO JaHUX: TPOMAACHKICTh O€pe ydacThb Yy CIIOCTEpeKeHHI, (ikcarrii
npoOiieM, Citizen science. UeTBepTuit — CHIBTBOPEHHS pillleHb: JaHi Ta MPOIO3UITii
PI3HUX CTOPIH BUKOPUCTOBYIOTHCS Y CIICHAPHOMY aHami3i W CHUIBHOMY TMONIYKY
anprepHatuB. He koxHa mpoueaypa morpedye 4eTBepTOro piBHA, ane uudposa
apxiTeKTypa MOBHHHA JIOMYCKATH HOTO Tam, Jie IpoOieMa Ma€ BUCOKHIA CYCTUTHHUI
IHTEpeC 1 JeKUIbKa MPUUHITHUX BaplaHTIB.

[udposa ydyacTs BOJIHOYAC CTBOPIOE PUBHK HEPIBHOCTI. BiacyTHicTh udpoBux

HaBUYOK, JIOCTYNy JO SIKICHOIO IHTEPHETY, CHEllaJbHUX 3HaHb ab0 4Yacy MOxKe
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MPU3BECTH JO TOTrO, IO HAWOLIBII AaKTUBHI IU(POBI TPynu HEMPOMOPLIHHO
BIUIMBATUMYTh Ha MOPSAAOK JeHHUH. ToMy nmpuHImI USEr-driven mae qomoBHIOBATHCS
MPUHIMIIOM 1HKJIIO3UBHOCTI. EJIEKTpOHHI MEXaHI3MM IOBHHHI HE BWTICHSATH, a
PO3IIMPIOBATH MOJIMBOCTI y4YacTl; CKJIaJHa AaHaJITUKa — CYNPOBOJKYBATUCS
3pO3YyMUIMM TIOSICHEHHSIM; 1HTepdelich — BIINOBIAATH BUMOTaM JIOCTYIHOCTI.
Po3BuTok 1M(pOBUX KOMIETEHTHOCTEH, mependadyeHuil BiAMOBIAHOI YPSIOBOIO
koHuenuiero [11], crae CKIagOBOIO I1HCTUTYLIHHOI CHPOMOKHOCTI HE TUIBKU
Jep>KaBHUX CITY>KOOBIIIB, a ¥ CyCIIILCTBA.

BaxnuBuii HampsM — [apTHEPCTBO 3 HAYKOBHMMH YCTaHOBAMH Ta
TEXHOJOTTYHUMHU KommaHisiMu. CyyacHli MOJeEN JMOBKUUISA, IUTYYHUH I1HTENEKT 1
upoBl IBIMHUKKA NOTPEOYIOTh KOMIETEHTHOCTEH, SIKI HE 3aBXKIU MOXYTh OyTH
MOBHICTIO 30CEpe/KeH1 Yy JepkaBHOMY oprani. [Ipore 3amydeHHsS 30BHINIHIX
PO3pOOHUKIB HE TMOBHHHO TMPHU3BOAWTH IO BTPATH IHCTUTYIIHHOTO KOHTPOJIO.
JllepkaBa Mae 30epiraTd TpaBO Ha JaHi, JOKYMEHTAIlil0, ayAuT aJrOpUTMIB,
NEPEHECEHHs] CUCTEMHU 1O IHIIOrO IMOCTayalbHUKAa Ta JIOBFOCTPOKOBE 30epiraHHs
pe3yabTaTiB.  3aJeXHICTh B 3aKPUTOTO TEXHOJOTTYHOTO pIIMIEHHS CTBOPIOE
YIPaBIIHCHKUN PU3HK, OCOOJMBO JJIsi KPUTHYHO BKIIUBUX €KOJIOTTYHUX (DYHKITIH.

Interoperable Europe Act 3Beprae yBary Ha BIZKPUTI Ta IIOBTOPHO
BUKOPHCTOBYBaHI pilllcHHS, PO3BUTOK crinbHOoTH GOvVTech ta intepomepabenpHuX
koMrioHeHTIB [14]. nsa Ykpaiau 1ie Moxe OyTH OCHOBOKO TOJIITHKH «IIOBTOPHOTO
BUKOPUCTaHHS Tiepes] HOBOIO po3poOkowo». Ilepen ¢dinancyBaHHSIM HOBOTO
M(QPOBOTr0 KOMITOHEHTA JOILUIBHO TEPEBIPSATH, UM ICHYE aHAIOT Yy JEp>KaBHOMY
CEKTOpi, Y MOXKe OyTH BHUKOPUCTAHWN BIIKPUTHUN CTaHAApT a00 KOMIIOHEHT, Y €
MOXKJIMBICTh CHUTBHOI pO3p0oOKHM Kinbkoma opraHamu. lle 3HWXKye nyOmtoBaHHS Ta
MOJIETIYE OOCTYTrOBYBAHHS.

B yMoBax BO€HHWX Ta TICISIBOEHHUX BUKIWKIB 1HCTUTYIIHHA mH(POBa
apXiTeKTypa TIOBUHHA BPAXOBYBATH CTiliKicTh. MIeThcs He nmiIe mpo KiGep3axwucr, a
i mpo Oe3nmepepBHICTh KPUTHUYHHMX (DYHKIIIH, pe3epBYyBaHHS JaHUX, POOOTY 3a
YaCTKOBOi BTpaTH 1H(PACTPYKTYpH, BIIIHOBIICHHS KYypHAaJIB MOJAii, NPIOPUTETHE

30€epeKEeHHs TaHUX MPO €KOJOriyHy miKoay. BiliHa cTBOpIOE yHIKAJIbHE MO€THAHHS
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€KOJIOTTYHUX, 1HQPACTPYKTYpHUX Ta OE3MEKOBUX PHU3UKIB, TOMY LU(POBI CUCTEMU
MaloTh POCKTYBATHC 3a nmpuHIMIoM resilience by design.

JUJist OLIIHIOBAaHHS OpraHi3aliifHOi TOTOBHOCTI MPONOHYETHCA MaTpUL LUPPOBOL
IHCTUTYLIMHOI cripoMOXHOCTI. BOoHa 0XOmuItoe 1’ ATh NUTaHb MOAO0 KOXKHOI (PyHKIIII:
1) un BU3HAYEHUW BIAMOBINAIBHUN OpraH; 2) 4d BU3HAUCHE aBTOPUTETHE JKEPEIO
naHux; 3) udM QopmaiizoBaHa MDKBIJOMYA B3aeMoJisi; 4) 4yu iCHye UU(poBUi
MapIIpyT pIIEHHA Ta XypHaJI ayJauTy; 5) 4Yd BUMIPIOETHCA Ppe3yabTaT (DyHKII.
BifcyTHICTH OHOTO 3 €EeMEHTIB CUTHAJI3Y€E, MO0 MUGPOBI3aIlisS MOXKE 3aTUITUTUCS
JIOKaJbHUM TEXHIYHUM MPOCKTOM 0€3 CTIMKOro yIpaBliHCHKOTO €(EeKTY.

@dyHKI[IOHAJIbHA TpaHchopMalis MOBUHHA MIATPUMYBATU MPUHLUI «OIHA OIS
— OJWH KOOPJAMHOBAaHUW TMpomec». SIKIIo eKoJoTiyHa 3arpo3a OJHOYACHO
CTOCYETBhCS KUIBKOX OpraHiB, TpOMaJsHUH a0o0 MIANMPUEMCTBO HE TMOBUHHI
CaMOCTIHHO BH3HA4yaTH, JI0 KOTO 3BepTaTucs 1 AyOatoBaTu nosimomieHHs. [{udposa
mwiathopMa Mae€  MapmIpyTH3YBaTH  TOJI0  BIANMOBIIHO 10  KOMIICTEHIIIMH,
3a0e3medyBaTd CHUIBHUM CcTaTyc 1ii OIpaloBaHHS Ta YHHUKATH MapaielbHUX
HEY3roJDKeHUX Aik. Takuil Mmiaxij MepeBOIUTh MIKBIIOMYY KOOPAMHAIIO 3 PIBHSA
dbopManbHUX JIUCTIB HA PIBEHB CHLILHOTO MPOIIECY.

Oxpemoro po3risay mnoTpedye MiA3BITHICTE aBTOMAaTU30BaHUX  PIIICHb.
Hocmimkenns data-driven governance mnokasyroTh, M0 JaHI H aaropuTMH HE €
HEUTpaTbHUMHU: CIOCIO X KOHCTPYIOBaHHS BIUIMBAE€ Ha PO3MOJLUI YBAarw, pecypciB i
BiamoBimanbHOCTI [25]. s ekojmorigHoi MOMITHKH 1€ O3Hayae HEOOXITHICTH
AITOPUTMIYHOTO ayAWTYy TaM, J€ MOJIeJb BIUTMBAE HAa BU3HAUCHHS MPIOPHUTETIB
KOHTPOJIIO, PO3MOIi iHAHCYBaHHS, OI[IHKY PU3UKY a00 BHOIp ClieHapit0. AyAUT Ma€e
MEPEeBIPSATH TOYHICTh, BIATBOPIOBAHICTh, CUCTEMATHYHI 3MIIICHHS, aKTyaJbHICTh
JAQHUX 1 BIAMOBIIHICTS METI, JIJIS IKOT MOJICITb BUKOPHUCTOBYETHCSI.

Oco0nuBO BHpa3HO MpoOJIeMa JETITUMHOCTI TPOSIBISETHCA y IUPPOBUX
neiiAMKax. CydacHi JOCHDKCHHS HArojomyloTh, IO BOHH HE IPOCTO
BiIOOpaXkaloTh pealbHICTh, @ CTPYKTYPYIOTh Te€, SIKI MHapamMeTpu BBAXKAIOTHCA
3HAYYIIMMHU 1 $IKI CHEHapli MNOTparuisiioTh 10 1noys pimeHHs [27]. Tomy

YOPaBIIHCHKUNM HHU(PPOBHUI NBIMHUK JTOBKLUISI Ma€ BKIIOYATH HE TUIBKU TEXHIUYHY
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MOJIeJIb, @ ¥ MEXaH13M MyOJIIYHOr0 MOSICHEHHS: SIK1 1aH1 BpaxoBaHI, Kl HE BpaxXoBaHI,
Jie MEX1 TOUHOCTI, SIK1 IPUMYIIEHHS 3aKiiaJieHl. be3 1boro BUCOKOTOYHA Bizyasizallis
MO>K€ CTBOPUTH XUOHE BITUYTTA 0€3MOMUIKOBOCTI.

VY miacyMKy IHCTUTYHIMHO-(QYHKI[IOHAJTIbHA TpaHc(opMallisi 03Ha4ae mepexina
BiJl BiIOMYOi JIOTIKUA J10 TporiecHOi. OCHOBHOIO OJIMHUIICIO MPOEKTYBAHHS CTA€ HE
opras 1 He okpeMa iH(dopMalliiiHa cucTeMa, a CycrijibHa npobjieMa Ta yrnpaBIlHCbKUI
UK 11 po3B’s3anHHs. Opranu, AaHi, cepBicH i anropuTMu 00’ €JHYIOTHCS HABKOJIO
nporo 1ukiny. Came 1ie no3Boiisie peanizyBatu npunnun Whole-of-government 6es
MEXaHIYHOI HEeHTpali3alli BC1X MOBHOBAXEHb.

Hns  VYkpaiHu MNEpCHEKTUBHOW € Mojenb ¢enepaTuBHOrO IUGPOBOTO
€KOJIOTIYHOT'O BpSAJIYBaHHS: €IUHI CTaHIapTH, 0a3oBa IHPpPACTPYKTypa Ta CIHUIbHI
JOBITHUKNA TIOEAHYIOTBCS 3 PO3MOJAUICHHAMH Taly3eBUMH W TEPHUTOPialbHUMHU
cucTeMaMmu, skl 30epiraloTh NpenMeTHy chemiaiizamito. LleHTpanbHuil piBeHb
dbopmye cTaHmapTH, CTpATErdH] IHAUKATOPH U IHPPACTPYKTYPY; PETIOHH Ta TpOMaIU
OTPUMYIOTh IHCTPYMEHTHU sl pOOOTH 3 JIOKAIBbHUMH PU3UKAMU; TPOMAJICHKICTh Ma€e
JOCTYII 70 pesieBaHTHOI 1H(dopMalii Ta KaHamiB y4acTi. Taka apXiTeKTypa Kpaiie
BIJIIOBIJIa€ CKJIQJHOCTI €KOJOTIYHUX TpoOJieM, HDK crnpoda CTBOPUTH OJIHY
MOHOJIITHY CUCTEMY JIJIS BCIX 3aj1a4.

OTxe, TOJJOBHUM KpUTEPIEM IHCTUTYLIHHOI U(PPOBOi TpaHchopmarlii mae OyTu
HE KUIBKICTh MIJKIIOYEHUX YCTAHOB, a CTYMIHb Y3TOKEHOCTI iX A1l HABKOJIO JIAHMX 1
pe3ynapTaTy. SKIIO JaHi NepefaroTbhes MIBHAKO, aje pIIeHHS 3aJIMLIalOThCS
¢dparmenToBannMHU, TpaHchopmalliss € HemoBHOW. SKmio icHye miatdopma, ane i
MOKa3HUKW HE BIUIMBAIOTh HA IJIAHYBaHHS W KOHTPOJIb, BOHA BUKOHYE TEPEBAXKHO
iHbopmartiitny ¢ynkmito. [loBHomiHHE mHGPOBE BpsIyBaHHS BUHUKAE TOMI, KOJHU

IHCTUTYIIMHI TpaBwia, (QYHKIII Ta TEXHOJOTIl HalAITOBaHI HAa €IWHUANA IIHKI:

BUSBUTH TPOOJIEMY — OI[IHUTH PHU3UK — TOTOJUTH KOMIIETCHIII — NPUHHATH
pIlICHHS — peaii3yBaTH — TMepeBIpUTH (HAKTUYHUMA pe3yIbTaT — CKOPUTYBATH
MOJIITHKY.
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9.4. lugpora 3puIicTh TAa KOHUENTYAJbHA MOJEJb HH(PPOBOI

TpaHcopmanii my0JTiYHOr0 eKOJIOTiYHOr0 YIPaBJIiHHA B YKpaiHi

[IpoGnema ormiHoBaHHS 1UGPOBOI TpaHchopMallli BUHUKAE OApa3y MICIs
Nepexoay BlI MPOEKTHOrO JO CHUCTEMHOro miaxony. Skmo uudposizamis
PO3IIIAIAETECS K CYKYMHICTh OKPEMHX IMPOEKTIB, ii MOKHAa ONMUCYBaTH KUIBKICTIO
CTBOPEHUX PEECTPIB, EIEKTPOHHUX MOCTYT, IHTErpauiid abo kopuctysauis. [Ipore 11
MOKAa3HUKM Maibke HE BIANOBINAOTh HA MHUTAHHS, YW CTaja CHUCTeMa MyOJIIYHOTO
yIpaBliHHS SKICHIIIOKW. ToMy 1 JOKTOPCHKOTO PIBHS JOCHIIKEHHS HEOOX1IHO
nepertu Bif 00Ky HU(POBUX MPOAYKTIB JO OILIHIOBaHHS LU(POBOI 3pUIOCTI Ta
PEe3YIBTATUBHOCTI.

VY MiKXHapoAHIN MpakTulll HUppoBa 3pUTICTh MyOIIYHOIO CEKTOPY BUMIPIOETHCA
6araroBuMmipHo. OECD BukopucTOBY€ MIiCTh BHUMIpPIB LU(PPOBOTO ypsay, WO
XapaKTepu3yloTh BOYJOBaHICTh HU(PPOBUX MPUHIIMIIB y AU3alH MOJITUKH, POOOTY 3
JaHUMH, TUIaTHOPMHICTh,  BIAKPUTICTh, OpIEHTAIlIF0 HAa KOpPHCTyBaya Ta
npoaktuBHicTs [16; 30]. World Bank GovTech Maturity Index orinioe wotupu
Benuki cdepu: 0a3oBi Jep)KaBHI CUCTEMH 1 CHUIBHY HHU(PPOBY 1HPPACTPYKTYpY,
OHJIAMH-TTOCITYTH, [U(POBE 3aIydeHHs IPOMaIsH Ta cupusaTiuei ymosu GovTech —
CTpaTeriro, IHCTUTYIi, 3aKOHOJABCTBO, HaBWuku u iHHOBamii [18]. Ili pamkwm
JEMOHCTPYIOTh, IO MU(GPOBA 3PLIICTh € BIACTHBICTIO BCi€l yIPaBIiHCHKOI CHCTEMH,
a HEe XapaKTEePUCTUKOIO MTPOTPaMHOTO 3a0€3MeUCHHS.

Jlist exonoriuHoi cpepu 3aranbHi 1HIASKCH MOTPEOYIOTh MPEAMETHOI aarTalii.
Bucokuit piBeHp 1u@dpoBizamii MOCIYr HE TapaHTy€e SKICHOTO €KOJIOTTYHOTO
MOHITOPUHTY, a HasSBHICTb BIIKPUTHX JAaHUX HE TapaHTye, 10 BOHU
BUKOPHCTOBYIOTHCSl JJISl YIPABIIHHA pHU3UKaMU. ToMy MpPOMOHYETHCS aBTOPCHKUI
METOAMYHUN TIAXIM 70 OIIHIOBaHHS MUGPOBOI 3pUTOCTI MyOIIYHOTO E€KOJOTI9HOTO
VIPABIIIHHS 32 MIICThMa B3a€MOTIOB’ I3aHUMH KOMIIOHEHTAMHU: IHCTUTYIIIHUM, JaHUX
Ta  IHTEpOnepabeNbHOCTI,  MPOIECHO-(QYHKIIOHATLHUM,  MMAPTUCUTIATUBHUM,
JIIOJICBKOTO KamiTaly Ta pe3yJbTaTUBHOCTI.

[HCTUTYIIHHUI KOMIIOHEHT XapaKTEepHU3y€ HAABHICTb CTpATerii, YITKUX

MMOBHOBAXKEHb, KOOPJMHAILIIMHUX MEXaHI3MIB, NpaBWUJI YIPaBIIHHSI JIaHUMHU Ta
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cTabuIbHOT MoJenl (iHaHcyBaHHsS. Hu3bkuil piBeHb 03Hayae, 110 UU(GPOBI MPOECKTU
ICHYIOTh (hparMeHTapHO 1 3ajie’KaTh BiJ OKPEMUX KOMAaHJ YU JOHOPCHKHUX IMKIIB.
CepenHiii — 110 ICHYIOTh 0a30B1 CTaHAapTH ¥ BIANOBIJAIbHI YCTAHOBH, ajie
MDKBIZIOMYa KOOPJIMHAIlIS 3aJUIIAE€THCA HEPIBHOMIpHOW. Bucokuit — mo nudpona
TpaHcopMallis I1HTErpoBaHAa Yy CTpaTeriyHe IUIaHYBaHHS, HOPTHEIb MTPOEKTIB
y3rO/UKEHUHM,  apXiTeKTypHI  pIIIEHHS  HOBTOPHO  BUKOPUCTOBYIOTHCS,  a
BIJIMOBIIAJIBHICTH 3a JIaH1 Ta cepBicu popmaizoBaHa.

KommnoHeHT naHux Ta iHTepornepadeabHOCTI OXOIUIIOE TOBHOTY KITFOYOBUX
peecTpiB, SKICTh METaJaHUX, HAsBHICTh aBTOPUTETHUX JDKEPEN, CTaHAapTH30BAHHUX
imetudikaropis, APIl, reonpocTopoBoi CyMICHOCTI, JKypHaJliB 3MIH 1 MEXaHI3MIB
KOHTPOJIFO  sIKOCTi. Bucokuii piBeHb 1HMQPPOBOI 3pLIOCTI HE mependayvae
[EHTpaII3allil0 BCIX JaHUX B OAHOMY (izmyHOoMy cxoBuini. HaBmaku, cydacHa
apxiTeKTypa MoO)kKe OyTH pPO3MOJUICHOI0, aje KOPHUCTyBau 1 aHAJNITUYHHUI Tpolec
MOBHHHI OTPUMYBATH Y3TOJUKEHUU pe3ynbrtar. Lle BiAmoBigae eBpomeichKii Joriii
inTeponepadensruocti Ta INSPIRE [13-15].

[IporiecHo-dyHKITIOHATBPHUNA ~ KOMIIOHEHT  TIOKa3y€e, HACKUIbKH  IU(]pOoBi
TEXHOJIOTII TIepe6yayBay yIpaBIiHChKi mponecu. Moro iHgukaTopaMu MOXYTh OYTH
JacTKa TPOIEeAyp 13 HACKpI3HUM IMGPOBUM MApUIPYTOM, YacTKa JaHUX, IO
OTPUMYIOTHCS AaBTOMATUYHO 3 aBTOPUTETHHUX JIKEPEII, CEPEAHIN Yac MK BUSIBICHHIM
pU3MKY ¥ yOpaBIIHCBKOI  PEakIli€lo, 4YacTKa  KOHTPOJBHHX  3aXOiB,
MpIOPUTE30BaHNX HA OCHOBI PHU3UKY, HASBHICTH CIEHAPHOTO MOJCIIOBAHHS Y
CTpaTeriyHUX pIMICHHAX. [0JIOBHE — OIIHIOBAaTH HE «EJIEKTPOHHICTH», a 3MIHY
crocoOy (yHKITIOHYBaHHS.

[TapTrcunaTUBHUN KOMIIOHEHT BimOOpa)ka€ BIIKPUTICTh JAHHUX, JOCTYIHICTH
mupPOBUX KAHATIIB Yy4acTi, HAsIBHICTb 3BOPOTHOTO 3B’SI3Ky, BHKOPHUCTaHHS
IPOMAJICHKHX JaHUX Ta MEXaHI3MIB CIIBTBOPEHHSI pillieHb. Y cepi TOBKULISA BiH Ma€e
0CcOOJMBY Bary 4epes mojoxeHHss Opxycbkoi koHBeHIl [12]. [naukaTopoM 3pinocTi
MOxe OyTH HE KUIbKICTh OTPUMAaHUX KOMEHTapiB, a uYacTka Mpoueayp, JMAe

TPOMAJITHUH  MOXKE  IPOCTSKUTH  BpaxyBaHHS  3ayBa)K€HHs, JIOCTYIHICTb
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MIPOCTOPOBOIO  KOHTEKCTY, MAIIMHO3YUTYBAaHICTh ONPWIIOJAHEHHX HAOOpIB Ta
peryspHiCTh MyOJiKaIlli MOKa3HUKIB BUKOHAHHS €KOJIOT'TYHOT MOJIITUKH.

KOMIOHEHT JIOCBKOr0o  KamiTtajay OXOIUII0e IU(PPOBI  KOMIETEHTHOCTI
JIepKaBHUX  CIOY)XOOBI[IB, aHAJIITUYHI HABUYKH, 3JaTHICTh MpalioBaThH 3
reonpOCTOPOBUMH JTAHUMH, PO3YMIHHS aJNTOPUTMIYHUX PHU3HKIB, CIPOMOXKHICTb
3aMOBJISITU Ta MPUWMATU CKJIAJHI HUGPOBI pimieHHs. TeXHOJOris HE KOMIIEHCY€E
nedIuUT KOMIETEHTHOCTEW: 3a BIJICYTHOCTI BHYTPIIIHBOTO PO3YMIHHSI OpraH CTae
3aJIEKHUM BiJl MMOCTaYajbHUKA 1 BTpAaya€ 3/aTHICTb KPUTHYHO OIIHIOBATH MOJIEINb.
KoHrnemniis po3BUTKY HU(POBUX KOMIETEHTHOCTEH YKpaiHW NPSMO BHUXOJIWUTH i3
HEOOX1THOCTI MIATOTOBKH JIFOACHKOTO KamiTany 10 1udpoBoi MmoaepHizamii [11].

Hapemiti, KOMIOHEHT pe3ylbTaTUBHOCTI TOB’si3ye UUGPOBY 3puUTCTh 13
CKOJIOTIYHUMH Ta YIPABIIHCBKMUMH HaciiakamMud. TyT BaXJIMBO YHUKHYTH
OPSAMOJIIHIHHOTO  TBEP/DKCHHS, HIOM KOXHE TIOKpaIlleHHS CTaHy JOBKULIA
cpuurHeHe mudpoBizaiicro. Ha exomoriydi Moka3HUKW BIJIMBAIOTh €KOHOMIYHA
aKTUBHICTb, BiifHA, KJIIMaT, TEXHOJOT1YHE OHOBJICHHS ITIAMPUEMCTB Ta 06arato 1HIIMX
dakTopiB. ToMy pe3yJabTaTUBHICTH CJIIJI OLIIHIOBATH Ye€pe3 BHECOK ITU(PPOBOT CUCTEMH
y TIPOMDKHI pe3ylbTaTH: IMIBUAKICT BHUSABJICHHS, TOYHICTh JaHUX, aJIPECHICThH
KOHTPOJIIO, SKICTh TIPOTHO3Y, CKOPOYCHHS aIMIHICTPAaTHBHOTO HaBaHTAXEHHS,
IPO30PICTh PIMICHHS, MOXJIMBICTh PAaHHBOTO TMoOmNepepkeHHs. Jlami 111 nmpomikHi
pe3yIbTaTH MaKTh CITIBBIIHOCUTHCS 3 €KOJIOTTYHUMHU 1HIUKATOpAMH, BH3HAYCHUMH
Jep>KaBHOIO MOTITHKOIO [2].

Jlist  1HTEeTpaJIbHOTO OIIIHIOBAHHS TPOMOHYETHCS BHUKOPUCTOBYBATH IHICKC
1M (POBOT 3PLIOCTI €KOJOTTIYHOTO ITYOITYHOTO YIPABIIHHS:

IDM = w1l + w2D + w3P + w4C + wSH + W6R,

ne | — icTuTymiina 3pinicts; D — 3puricTs gaHuX Ta iHTeponepadbensHocTi; P
— mpouecHo-GyHKIIOHATBHA 3pimicth; C — 3pimicTe mudpoBoi ydacTi Ta
KoMyHikamii; H — mroacekuii kamitam, R — pe3ynbraTuBHICTH; Wl...wb6 — Barosi
KoedIIEHTH, cyMa SKUX JopiBHIOE 1. Barm He IOUUIBHO 3a7aBaTd JOBUIBHO Ha
TEOPETUYHOMY eTari. BOHM MaroTh BHU3HAYATHCA 3a PE3yIbTaTaMH EKCIEPTHOTO

OL[IHIOBaHHS, EMITIPUYHOI MEPEBIPKU Ta YYTIMBOCTI 1HJAEKCY. Takuil miaxia q03BOJsIE
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YHUKHYTH T[ICEBIOTOYHOCTI Ta 30epirae MOXJIMBICTh ajanTanli METOIUKH s
LEHTPAJIBLHOT0, PEr1OHAIBHOTO 200 MICIIEBOTO PiBHSI.

[HaeKe JOIUIBHO BUKOPUCTOBYBATU HE JUIsI CTBOPEHHS MOJITUYHUX PEUTHHTIB
OprasiB, a JiJisl IIaTrHOCTUKH ClIaOKuX KOMIOHEHTIB. Hampukinan, opran Moxe MaTu
BUCOKHUM pIBEHb EJIEKTPOHHUX CEPBICIB, aje€ HU3bKY SAKICTh JaHUX; IHIIUA —
MOTYXHUN MOHITOPHUHT, aje cIabKy ydacTb I'pPOMAJChKOCTI. IHTerpanbHe 3HAYEHHS
Mae JIoMoBHIOBAaTHCS mpodinem mectu kommnoHeHTiB. Lle Binmosimae jorimi GTMI,
AKUW  TO3MIIIOHYETHCS SIK IHCTPYMEHT BIJICTEXKEHHS TpaekTopii I1UPpoBOi
TpaHcopMallii, a He MpocTo perTunr [18].

OuiHtoBaHHs 3puiocti Mae Oyrtu auHamiyHuM. [udpoBa cucrtema, ska
BIJIIOBi/IaJla BHUMOTaM IT'SITh POKIB TOMY, MOXE BTpPaTUTH 3pUIICTh Yepes
TEXHOJIOTIYHE CTapiHHs, HOBI 3arpO3H, 3MIHY 3aKOHOAABCTBa a00 3pOCTaHHS OOCATY
naHux. ToMy ayauT JOIIIBHO MPOBOJUTH TEPIOAMYHO, a KIIOYOBI 1HIUKATOPU —
MOHITOPHUTH TOCTiiiHO. BakauBuMm € mpuHimn «maturity with evidence»: koskna
OIlIHKAa TMOBHUHHA MIATBEPIKYBaTUCS apTedaktamu — crangaptoM, API, xypHanom
ayJuTy, CTAaTUCTUKOI BUKOPUCTaHHS, pE3yJbTaTOM TECTYyBaHHS, MPOTOKOJIOM
IHIIUJICHTY, a HE JIUIIE CAMOOIIHKOIO.

[Topsim 13 3puTicTIO HEOOXITHO BH3HAYUTH Mexl mudposizamii. Ily6Gmaiune
YIPaBIiHHS HE MOBMHHO BUXOJUTHU 3 MPE3yMIMIIli, [0 MaKCUMallbHA aBTOMAaTH3AIlis
3aBXIU € onTUManbHOW. CydacH1 HOCTIIKEeHHS IIUGPOBOTO BPSIYBaHHS MOKa3yIOTh,
mo data-driven cucteMr MOXYTh CTBOPIOBATH HOBI acMMETpii, pU3UKU HAIJISAY Ta
3aJIEKHICTh BiJl aNTOPUTMIYHUX pimeHs [24; 25]. YV mudpoBux ABiitHUKAX
€KOJIOTIYHOT'O YIPaBIiHHA BUHUKAIOTH MUTAHHS 1HKIIO3WBHOCTI, CIPaBEIJIUBOCTI Ta
JIEMOKPATHYHO1 JIETITUMHOCTI [27]. BignmoBigHo, 3pijia CHCTEMa BU3HAYA€E HE JIUIIE Je
3aCTOCOBYBATH aJITOPUTMH, a i Jie iX 3aCTOCYBAaHHS CI11 OOMEKHUTH.

[lepmioto Mexer0 € SKICTh JaHWUX. ABTOMAaTH3allisl pIlIeHHS HAa OCHOBI
HEMOBHMX, 3acTapuinx abo 3MINIEHUX JaHuX 37aTHa MacluTa0yBaTH TOMMIIKY.
Jpyroto — HEBU3HAYEHICTh Mojedi. Yum OUIbIIUA NPOrHO3HUM TOPU3OHT 1
CKJIQJIHIIIA E€KOCHCTEMAa, TUM OuIblIa pPOJib MPUIYLIEHb. TpPeThOI0 — MpPaBOBi

HacHiAKU. SIKIIO pIilIEHHS ICTOTHO BIUIMBA€ HAa TMpaBa, OOOB’SI3KM abO0 CaHKIIII,
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MMOBUHHA ICHYBATH MPOIIEypa JIFOICHKOTO TIEPETIIsAy Ta OCKap)KeHHs. YeTBepTOr —
CycnuibHAa NPUNHATHICT. HaBiTh TEXHIYHO TOYHA CHCTEMa MOXKE BTPATUTH
JETITUMHICTb, SIKIIO i JIorika Henmpo3opa. [’ aroro — kibepbe3neka Ta CTIHKICTb.

JIIss  TpakTHYHOTO YMPaBIiHHA TPOTIOHYETHCS BUKOPHUCTOBYBATH  «TECT
1M(poBOI TOUUIBHOCTI» Mepe]] aBToMaTu3alieo GyHKIii. BiH MICTUTB CIM 3anUTaHb:
YUl € TpoLeC JOCTaTHhO CTaHAAPTU30BAHUM; UM HasBHI SIKICHI JaHi, YM MO>KHA
NEPEBIPUTH PE3YNIbTAT; sIKA I[iHA TTIOMIJIKH; Y iICHYE TPAaBO Ha OCKAP>KCHHS, Y Ma€
opraH KOMIICTCHTHICTh MIATPUMYBAaTH CHUCTEMYy;,; 4YHM 3a0e3leueHa pe3epBHA
npoiieaypa y pasi 30010. Jluiie miciis MO3UTUBHOI BIAMOBII HA 111 MTUTAHHS JOIUIHHO
BU3HAUYATH PIBEHb aBTOMATHU3AIII].

[leHTpaJIbHUM PE3yJbTaTOM JOCIIIKCHHS € KOHIICNTyalbHa MOJCIb [HU(PPOBOi
TpaHcpopMmalii myONIYHOrO yOpaBdiHHS Yy cdepl OXOpPOHM JOBKULIS —Ta
PHUPOJTOKOPUCTYBaHHS YKpaiHu. BoHa cCkiamaeTbes 13 CeMH B3a€EMOIIOB’s3aHUX
KOHTYpiB. llepmnii — HOPMAaTHBHO-CTpATETiYHUN: €KOJOTiYHI 1T, Irdposa
CTpaTerisi, CTaHAApTH, TIpaBWiIa JOCTYIy Ta BiANMOBigadbHOCTI. [lpyruii —
IHCTUTYIIHHO-KOOPAWHAIIMHUN:  PO3MOALT  pojiel, MDKBiIoOMYa  B3aEMOJIif,
OaratopiBHEBE BpsAyBaHHsS. TpeTii — KOHTYp JaHUX: PEECTPU, MOHITOPHHT,
reonpocTOpoBa iHMpACTPYKTYypa, CTAHIAPTH SKOCTI, MeTajaHi Ta oOMiH. UeTBepTuid
— aHAJITUKO-TNIPOTHOCTHUYHHUI: 1HIMKATOPH, PU3MKOBI MOJIEII, IITYYHUH IHTEJICKT,
CIIEHapHE MOJICTIOBaHHS Ta IU(PPOBI ABIMHUKH.

[I’sTuit KOHTYp — CEpBICHO-TIAPTUCHUIIATUBHUI: IUGPOBI MOCTYTH, BIIKPHUTI
naHi, MmyOJiyHI TaHeNi, I'poMaJChKi OOTOBOPEHHs, 3BOPOTHHH 3B’SI30K 1 Citizen
science. IllocTwii — 0e3MEeKOBO-CTHYHUI: KiOEep3aXHCT, MPUBATHICTh, AJITOPUTMIYHA
MPO30PICTh, JIOJACHKHI KOHTPOJIb, Oe3nepepBHICTh (yHKIIH. ChbOMUNA — KOHTYD
PE3YJIbTATUBHOCTI Ta HABYAHHS: TIOKAQ3HUKU BUKOHAHHS, ayJUT, MIOCTOIIHKA PIllICHb,
aHaJIi3 MOMMWJIOK 1 OHOBJICHHS IIpaBujI. Mojenb € IMUKIIYHOK: PE3yIbTaT Ta HOBI AaHi
MOBEPTAIOTHCSA JO CTPATETIYHOTO W aHATITHYHOTO KOHTYPIB, 3MIHIOIOYHM HACTYIHI
pIIIEHHS.

Takuii MWIAX17 TPUHLIMIIOBO BIIPIZHAETHCS B «MipaMmiad 1HGOPMAILIMHAX

CUCTEM», JIe¢ KO)KEH HOBHUM MPOEKT JOJAETHCA SIK YEPrOBUM TEXHOJOTTYHUH map. Y
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3aMpONOHOBAHIM MOJIE1 TEXHOIOT S MIAMOPSAKOBaHA YIIPABIIHCHKOMY LUKIY. KO0
HOBUW CEpBIC HE TMOKpaIlye >KOJAEH 13 KOHTYpiB ab0 ayOiroe BxKe HasBHUUN
KOMIIOHEHT, WOro JOLUUIBHICTb Mae OyTu mneperyigHyrta. lLle nae kpurepii
nopThenbHOro  ynpaBiiHHS  UM(QPOBUMM  IHBECTHUIIMHU:  (pIHAHCYBAaTU  HE
MaKCHUMaJIbHYy KUIBKICTh CHUCTEM, a Ti 3MIHH, IO yCYBalOThb KOHKPETHUH PO3PUB Y
U(pOBINA CIPOMOMKHOCTI.

[TocnimoBHICTh peanizailii MOl JOUUIBHO TMOJAUIUTA Ha YOTHUPH ETallu.
[lepmnii — 1HBeHTapu3aliss Ta cra”aaprtuzamis. HeoOXigHO omucaTu peecTpu,
HaOopu JaHuX, I1H(GOpPMAIlIHI CHUCTEMH, BJIACHUKIB, TMPaBOBI TIJACTaBH Ta
nyOnroBaHHS; y3roauTH 0a3oBi kiacudikaropu U igeHTudikatopu. pyruii —
iHTepornepabenbHICTh 1 TMpoIEecHa IHTerpaimis: noOyayBath oOOMiH, MpuOpaTu
NOBTOpHUM 301p AaHuX, chopMyBaTd HAcKpi3HI uudpoBi Mmapupytu. Tperih —
aHaJiTUYHA TpaHcopmallis: PU3UKOBI MOJENI, MPOTHO3YBaHHS, aBTOMATH30BaHI
IHAUKATOPU Ta MUIOTHI IU(poBi ABiMHUKU. UeTBepTHii — aganTUBHE BPSAyBaHHS:
peryisipHe BUKOPUCTaHHS (AKTUUHUX pPE3yIbTaTiB 1 3BOPOTHOTO 3B’SI3KY IS
OHOBJICHHSI TTOJIITUKH.

[leprmmii eram € MmeHIT €(hEKTHUM ITyOIIYHO, aJie HalBaX TUBIIUM. be3 karamory
TAHWUX, METaJaHuX, 1MCHTU(IKATOPIB Ta MPaBUI SKOCTI IITYYHUN IHTENEKT JIUIIE
IPUCKOPIOE 00poOKy XaoTnuHoi iH(popmamii. Tomy mudposa Tpanchopmallis Mae
MOYMHATHUCS 3 «HEBUJIUMOI IHPPACTPYKTYpU» — CEMAHTHKH, CTAHAAPTIB, PEECTPOBOT
TUCIUIUTIHA Ta apXiTeKTypHoro ympasiiHHg. Came 1e 3abe3nedye JOBrOCTPOKOBY
CYMICHICTH 1 3MEHIITy€ BapTICTh HACTYITHUX 1HHOBAIIiH.

Jlpyruii etam TOBUHEH CHUPATUCS HAa YHHHY IUGPOBY I1HPPACTPYKTYPY
VYkpainu: cucTeMy €JIEeKTPOHHOI B3aeMOAil, MyONiYHI EJIEKTPOHHI PEECTPH,
HaIlIOHATBHY 1HPPACTPYKTYPY T€OMPOCTOPOBUX JAHUX Ta raiay3esi miaatdopmu [4; 5;
9; 10]. BaxxnuBo HE CTBOPIOBATH MapalieNbHUN «EKOJOTIYHUN TUMPOBUN ypsa», a
IHTETpyBaTH €KOJIOTIuHI (YyHKII Yy 3araJbHOJEP)KaBHY apxiTekTypy. [ amy3eBa
cnenudika TOBHHHA peali30BYBATHCS Ha PIBHI JaHUX, MOJENEH, mnpouenyp i

CepBiCiB, a HE Yepe3 NyOIroBaHHS 0a30BUX ITUPPOBUX KOMIIOHEHTIB.
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Tperiii eranm BiAKpvBae MOXJIUBICTH mepexoay jgo predictive governance. Tyt
kopucHuM € gocsig Destination Earth, ne cmoctepexeHHS TOE€THYIOTBCS 3
MOJICTIIOBAHHAM 1 CclieHapisMu s miaTpuMku evidence-based pimens [29], a Takox
HAayKOBl pEe3yJbTaTW IIOJ0 BHUKOPUCTAHHA UU(POBUX [BIMHHUKIB ISl CHHTE3Y
€KOJIOTIYHUX JIaHWUX, OLIHKKM MaiOyTHIX yMOB 1 KoMmyHikauii [26]. [ns VYkpainu
MPIOPUTETHUMU MIIOTAMU MOXYTh OyTH 3aJayl 3 YITKUM YNPABIIHCHKUM 3alUTOM 1
HasiBHUMM JTAHUMU: PU3UKHU TIOXKEXkK, CTaH OacelHiB, MiCbKe 3a0pyJHEHHS MOBITPS,
Jerpajallis 3eMelb, BiTHOBJICHHS TEPUTOPIi, 10 3a3HAIN €KOJIOTTYHOT ITKO/IH.

[Ipu upomy mnuioT 1MGPOBOro JBIMHMKA T[MOBMHEH OLIHIOBATUCA HE 3a
BujoBUIHICTIO 3D-Momeni, a 3a TUM, YU TOKpAlIMB BiH KOHKPETHE PIIICHHS.
Jlo1iyibHO TOpiBHIOBATH 0a30BY 1 IU(POBY MPOIEAYPH 3a YACOM PeaKilii, TOUHICTIO
IIPOTHO3Y, KUIBKICTIO JHPKEPEIT TaHUX, K1 BIAJIOCs IHTErpyBaTH, BUTPATaMH Ha aHAJI3,
AKICTIO KOMYHIKAIll 31 CTeHKXojjepaMu Ta (HAKTUYHUMH TOMUIKaMH. SIKII0
mudpoBU  ABIMHUK HE Jla€ BIIUYTHOI  yNpPaBIIHCBKOI TiepeBaru, HOro
MaciTaOyBaHHS HE Ma€ CEHCY.

UeTBepTuii eTan — HaWOLIBIN 3pinuid. AJanTUBHE BPsIyBaHHS INepeadayae, 1o
CHUCTEMa He JIMIIEe peajizye 3a3/1alierib BCTAHOBJICHI MpaBuia, a MOCTIMHO OIHIOE 1X
pesynbrat. Hanpukiman, sKio pu3sukoBa MOJIe]h CUCTEMATUYHO HE BUSIBIISIE 00’ €KTH,
ne GakTuaHO (PIKCYIOTHCS MOPYIIEHHS, aITOPUTM 1 KpUTEPil eperisaroThes. Ko
IPOMAJICbKe OOTOBOPEHHS BIAOYBAEThCA (HOPMAIBHO Yepe3 HHU3bKY 3pPO3yMUTICTh
MarepiamiB, 3MIHIOEThCS (opMaT TpencTaBleHHs [MaHuUX. SIKImO TeBHHW HAOIp
MOKA3HHUKIB HE KOpEeNioe 3 (paKTUYHUM CTaHOM, BiH 3amiHioeThes. Lludposizarris
CTBOPIOE JIJIsl TAKOTO HABYAHHS EMITIPUYHY 0a3y.

OcobOnuBe wMiciie B Mofeni 3aiimae eBpormeiichka iHTerpamis. INSPIRE,
€BPOIEHCHKI paMKH 1HTEPOIEepabebHOCTI Ta Cy4acHI BUMOTH JI0 TPAHCKOPJAOHHUX
uGpoBUX MyOTIYHUX TOCTYT JAEMOHCTPYIOTh PYX 0 CYMICHUX MPOCTOPIB JaHUX 1
MOBTOPHOTO BUKOpHUCTaHHS 1H(ppoBux kKommoHeHTiB [13-15]. [dns VYkpaiau
ajanTarisi 10 IbOTO CEPEJOBUINA BAXJIMBA HE JIMIIE 3 MPABOBOI TOYKH 30py. BoHa

CTBOPIOE  TEPEAYMOBH IS TPAHCKOPAOHHOTO  €KOJOTIYHOTO  MOHITOPHHTY,
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MOPIBHSIHHOCT] 1HAMKATOPIB, Y4acTl Yy €BPONEUCHKUX AHAIITHYHHUX CHUCTEMAxX Ta
BUKOPUCTAHHS CIUIBHUX T€XHOJOTTYHUX CTAHIAPTIB.

BonHoyac He MOXXHa MeEXaHIYHO MEepeHOocUTH 1HO3eMHiI Mmojeni. [{udposa
TpaHcopMallisi Ma€ BpPaxXOBYBaTH  YKPAiHCBKY  IHCTUTYLIHHY  CTPYKTYpY,
JNEUEHTPAI3allil0, BOEHHI PU3UKHA, HEPIBHOMIPHICTH LU(GPOBOI CIPOMOKHOCTI
rpomaj 1 notpedu BiaOyaoBu. HOB1 ToCHiIKeHHS IHCTUTYLIHHOT AMHAMIKH LIUPPOBOi
TpaHchopMallii €KOJOTTYHOTO BPSAYyBaHHS MIIKPECIIOIOTh 3aJI€KHICTh Pe3yJIbTaTiB
Bl TNO€IHAaHHA LUPPOBOI 1HPpACTPpyKTYypu Ta sKocTi iHctuTyuid [28]. OTxe,
TEXHOJIOT1YHI  IHBECTHUIIlI TMOBUHHI CYIPOBOJKYBAaTUCA 3MIHOK  MPOLEIYD,
KOMIIETEHTHOCTEM 1 MEXaH13MI1B BIIITOB1IAIbHOCTI.

YMOBOIO CTiiKOCTI € Takox (piHaHcoBa Monenb. Lludposi cuctemu MaroTh
BUTPATH HE JIMIIEC HAa CTBOPCHHS, a HA OHOBJICHHS JAaHHUX, XMapHy a00 cepBepHY
iHbpacTpyKTypy, Kibep3axucT, MIATPUMKY KOPUCTYBadiB, MOJEpHI3AIlil0 Ta
po3BuTOK. [IpoekTHe ¢iHaHCYyBaHHS 0€3 JIOBMOCTPOKOBOTO OMEPAIIHHOTO OOKETY
HNOpPO/IKYE «UU(PPOBI MaM’ATHUKU» — CHUCTEMH, 10 (HOpPMaAIbHO CTBOPEHI, aie
MOCTYIIOBO BTPayalOTh aKTyaJbHICTb. TOMY JUIsl KO)KHOTO KIIFOUOBOT'O €KOJIOT1YHOTO
IU(POBOrO0 pecypcy HEOOXITHUW TIOBHUM JKUTTEBUH MUK (iHAHCYBaHHS 1
BU3HAYCHUN BIACHUK MPOIYKTY.

He menmm BakiivBa KaJpoBa CTalICThb. 3piia MOelb nepeadoavyae GopMyBaHHS Yy
nyOiuHoMy cekTopi poseit data steward, data analyst, product owner, enterprise
architect, ¢axiBis 3 reonpoOCTOPOBHX JaHUX Ta alrOpUTMidHOrO ayauty. He Bei i
poJii TOBHHHI OyTHM OKpPEeMHMH INTAaTHUMU TI0CaJlaMM B KOXKHIM YyCTaHOBI, aie
BIIMMOBIIHI KOMIIETEHTHOCTI MalOTh OYTH JOCTYymHI cucTeMi. J[msg mammx rpoman
JIOITbHI CIUTBHI IIEHTPU KOMIETEHIIi abo perioHalbHiI cepBicu, 100 mudpona
HEPIBHICTh OpPraHiB HE MEPETBOPIOBAJIIACS HA HEPIBHICTh TPOMAJISH y IOCTYIIL IO
eKOJIOTTYHO1 iH(pOopMaIlii i 3aXUCTy.

JIst omiHIOBaHHS YCHiXy TpaHc(hopMmarlii MPOMOHYEThCS CUCTEMA «TPU TPYIH
pe3ynbTatiBy. llepma — omepaniiiHi: CKOpOYeHHs 4Yacy, AyOJiOBaHHA W pPYy4yHOI
00poOKHM; MIABUIIECHHS JOCTYIHOCTI cepBiciB. Jlpyra — ympaBiiHCBbKi: MOBHOTa

JaHWX, IIBUJIKICTh pearyBaHHs, TOYHICTh MplopUTe3arlli, MDKBIAOMYA KOOPAMHAILIIA,
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MPOCTEXKYBAHICTh pIMIEHHS. TpeTss — CYCHUIbHO-EKOJIOTIYHI: JOBipa, Y4acTb,
3MEHILEHHS PU3UKIB, Kpalla BIAMNOBIAHICTh MOMITHKUA (PAKTUYHOMY CTaHy JOBKLLIA.
Taka cTpykTypa He 103BOJISIE€ NIAMIHATH KIHIIEBY METY ONEPaLiiiHOI0 €eKOHOMIEIO.

BaxnuBuM TOKa3HMKOM Ma€ CTaTH «dac BiJ CUTHANY [0 pIIICHHI» —
MPOMIKOK MK TIOSIBOIO JIOCTOBIPHOIO 1HJMKaTOopa MpodsieMu 1 (popMalizoBaHOIO
YIPaBIIHCHKOIO peakuieto. Jpyruil moKa3HUK — «4acTKa pIIeHb 13 MPOCTEKYBAaHUM
muppoBUM cirimom». TpeTiih — «JacTka JaHUX, OTPUMAHUX i3 aBTOPUTETHUX JKEPET
0e3 TMOBTOPHOTO BBEJACHHSI». YeTBepTUH — «JacTKa MOJENeH, M0 MPOXOIATh
peryisipHy Bamigauiio». IIsatuii — «4acTka myONIuHMX MHpoueayp 13 HUPPOBUM
3BOPOTHUM 3B si3komM». LI iHAMKaTOpM MOXYThb OYTH BHUKOPUCTaHI SIK
orieparfioHaIi3allisi 3ampornoHOBaHOT KOHIIETIIIII.

Ha crpareriunomy piBHi 1udpoBa Tpanchopmailis MOBUHHA MIATPUMYBATH HE
nuiie epeKTUBHICTD Iep)KaBH, a U AKICTh €KOJIOT1UHOI iIeMoKpaTii. J{aHi, BITKpHUTICTh
1 ydyacTb (OpMYIOTH NOBIpY JIMIIE TOAI, KOJH TPOMAASHUH Oa4UTh HPUIMHHHUN
3B’S130K MDK 1HQopMmariero Ta pimeHHaM. ko miargopma myOIiKye THCSYI
HAOOpiB, aje He TOSICHIOE, SK BOHM BIUIMHYJIM Ha TMOJITUKY, BIIKPHUTICTh
3aMuIIaeTbesl  QopManbHOIO. SIKIIO cucTemMa mpuiiMae pilleHHS IIBHUAIIE, aje
IPOMAJICBKICTh HE MOXE 3pPO3YMITH aJroOpuTM, €(PEKTUBHICTb MOXKE CYIEePECUUTH
JeTiTUMHOCTI. 3pina 1udpoBa JAepaBa Ma€e MOETHYBATH 111 BUMOTH.

Orxe, mudpoBa 3pUTICTh MYOJIYHOTO EKOJOTIYHOTO YHPABIIHHA — II€
3/IaTHICTh CHUCTEMHU CTAOUIPHO BUKOPUCTOBYBATH HHU(POBI TEXHOJOTI W MaHi AJs
JOCSITHEHHS €KOJIOTTYHHUX iIe 13 OJIHOYACHUM 3a0€3MeUeHHIM
iHTEeponepabenbHOCTI, MIA3BITHOCTI, y4acTi, Oe3nekn Ta aganTuBHOCTI. BoHa He €
KIHIICBOIO TOYKOIO: 3 MOSBOI0 HOBUX TEXHOJIOT1H, JaHUX 1 PU3HUKIB KPUTEPii 3piI0OCTi
3MIHIOBaTUMYThCS. Came TOMY LIEHTPaJIbHUM MPUHIMIIOM 3aIpONOHOBAaHOI MOJIEN1 €
IHCTUTYIIIHHE HAaBYaHHS.

VY3aranpHIOIOUH BUKIAJeHE, TU(PPOBY TpaHCHOPMAIIIIO MyOIIYHOTO YIIPaBIiHHS
y chepi OXOpOHU TOBKLLISL Ta MPUPOJOKOPUCTYBaHHS YKpaiHU JOIUILHO OyIyBaTH
HE SIK CYKYIHICTh po3pi3HeHuX [T-MpoekTiB, a K mporpamy 3MiHH YNPaBJIIHCHKOI

CIIPOMOKHOCTI. Ii SIApOM MAalOTh CTATH IHTETPOBAaHi JaHi Ta TeOMPOCTOPOBA
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iHppacTpyKTypa; OprasizauiiHoro (GopMow0 — MDKBIIOMYa 1 OararopiBHEBa
B3a€EMO/IIS; AHAJTITUYHUM MEXAHI3MOM — PHU3UK-OPIEHTOBAHE MPOTHO3YBAHHS Ta
CLEHAapHE MOJEIIOBAHHA; JI€MOKPAaTUYHOI OCHOBOIO — BIJKPUTICTh 1 LHU(pOBa
y4acTh; KpUTEPIEM — BHUMIpIOBaHa MyOJIIuHA U €KOJIOTIYHA pe3ylbTaTUBHICTh. Taka
KOHCTPYKI[Il CTBOPIOE METOAOJOTTYHUN (YyHIAMEHT [Jis MOJANIbIIOT PO3POOKU
MeXaHi3MiB IU(POBOr0 €KOJOTTYHOr0 BPSIAYBAaHHS, X €MIIIPUYHOTO OLIIHIOBAaHHA Ta
NPAKTUYHOIO BIPOBA/KEHHS B yMOBaX €BPONEHCHKOI 1HTErpaiii il MOBOEHHOTO

BIJTHOBJICHHS Y KpaiHH.
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PO3JILT 10
MYBJIYHE BPSIIYBAHHSA EHEPTETHYHOIO MOJEPHI3ALIIEIO

ABTOMOBLIBHOI MOBLJIBHOCTI: IHCTUTYIIHHI,
IHOPACTPYKTYPHI TA METOJANYHI 3ACAAU

3noabuuk Bitamiii BaaepiiioBuy,
ToKTOp imocodii y ramy3i eKOHOMIKH, JOKTOpPAaHT KHUIBCHKOTO YHIBEPCHUTETY

aBlalliHKUX Ta 1H(OPMAIIITHUX TEXHOJIOT1i

10.1. ABTOMOOL.IbHA MOOLIBHICTH B eHEPreTHYHOMY Iepexoi AK 00’ €KT

nyO0JiYHOr 0 BpAXyBaHHA

ABTOMOOUTbHa MOOUTBHICTE Y XXI cromiTri mepectae OyTu jmiie cheporo
eKCIUTyaTallii TPaHCMOPTHUX 3ac0o01B 1 JOPOXHBOI iH(ppacTpykTypu. Bona nenami
BUpasHile (QOpMyeThCA SK CKIAJHA COIIOTEXHIYHA CHUCTEeMa, B SIKIH TpaHCIOPTHA
MOJIITUKA B3a€EMOJIE 3 EHEPreTUKOI, MPOCTOPOBUM PO3BUTKOM, KIIMAaTUYHUMU
3000B’13aHHSAMH, POMHUCIIOBOIO TOJITHKOK, IU(PPOBUMHU CEPBICAMH Ta MOBEIIHKOIO
criokuBaviB. [l myOaidHOTO YNpaBIiHHSA TPUHIMIIOBHM € T, IO 3MiHA THITY
CHJIOBOT YCTAHOBKH aBTOMOOUIS TATHE 3a COOOK 3MIHY €HEPreTHYHOI'O JIAHIIIOTA,
BUMOT /0 IHQPACTPYKTypH, CTPYKTYpH TOJATKOBUX HAIXOJKEHb, TEXHIYHOTO
o0CIIyroByBaHHS, ITJTOTOBKH KajpiB 1 craHmapriB Oe3meku. Tomy mnpeaMerom
VIPABIIHCHKOT yBaru Mae OyTH HE OKPEMHH €JIeKTpOMOOUIh UM 3apsaHa CTaHIls, a
BECh KOHTYP MIEPEXOAy BiJ MAJUBHO 3aJEKHOT MOJICII aBTOMOOIIEHOIO TPAHCIIOPTY
10 TUBEPCU(BIKOBAHOT HU3BKOBYTJICIIEBOT MOOUTBHOCTI.

[ToHATTS €HepPreTMYHOTO TMEepexoay MAONUIBHO TPaKTyBaTH IIUpIIE, HIXK
3aMillleHHs OCH3MHY 1 J[U3eJIbHOTO MAalHBa eJIeKTPOeHeprielo. WmeTbes Immpo
CTPYKTYpPHY 3MIiHY CIIOCOOIB BUPOOHHMIITBA, MOCTAYaHHS Ta BUKOPUCTAHHS €HEPrii y
TPAHCTIOPTi, 3a $KOi OJHOYACHO 3MIHIOIOTHCS TEXHOJOTil, PUHKH, PETYISITOPHI
MpaBujia Ta MOJIENI MOBEIIHKU. Y JOPOKHBOMY TPAHCIOPTI LEH MPOLEC OXOILTIOE
aKyMYJISITOPHI ~ €JEeKTpOMOOUTl, TIUIariH-riOpuan, BOJHEBI TPAHCIOPTHI 3acoow,

OlonayiiBa, CHHTCTHYHI TaJIMBa, MiJABHINEHHS eHeproedekTuBHOCTI, Smart charging
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Ta IHTETpalil0 TPAHCIOPTHUX OaTapeil 13 eHeprocucTemMoro. Y Takiil MOCTaHOBIIl
€HEPreTUYHHUI Mepexisl € He CyTO rajay3eBOI0 IHHOBAIIIEIO, & IOBIOTPUBAJIO0 3MIHOIO
cycnuibHOT  1H(QpPACTpyKTypH, sSKa  NOTpedye  KOOpAMHAIll  Jep>KaBHUX,
MYHIIUOATBHUX 1 IPUBATHUX PILLIECHb.

['nmobanbHa nMHAMiIKa MIATBEPIDKYE, IO eNeKTpUQIKalisl aBTOMOOUIBHOIO
TPAHCIOPTY BXK€ Mepeiluia 31 cTajli HIIEBOr0 TEXHOJIOTTYHOIO E€KCHEPUMEHTY 0
MacitabHoi puHKOBOi Tpancdopmanii. 3a manumu IEA, y 2025 pori cBiTOBi
POJIaXKl EJIEKTPUYHUX aBTOMOOUTIB mepeBuimin 20 MIH OJWHUIb, a iX YacTKa
CTaHOBWJA OJM3BKO YBEPTI MpoAaxiB HOBUX aBTOMOOUTIB [8]. BomHowac temmnu
Nepexoy ICTOTHO PIZHATBCS MDK KpaiHamH 1 3ajekaTh HE JIMIIE BiJl BapTOCTI
TEXHOJIOT1i, a W BiJ PEryJsATOPHOI BU3HAYEHOCTI, CTaHJIAPTIB BUKHUJIB, MOJATKOBOT
NOJIITUKK Ta JOCTYMHOCTI 3apsnHoi iHGpacTpykTypu. OTKe, pUHKOBHI MeXaHI3M
cam 1o cobi He 3a0e3nedye OJHAKOBOI MIBUAKOCTI MEpexoiy: MyOsiyHa MOJITHKA
BU3HAYA€ YMOBH, 3a SIKMX TEXHOJOTIYHA MOXJIMBICTh MEPETBOPIOETHCS HA MACOBY
PAKTUKY.

Jns YkpaiHu CUCTEMHMM HOPMAaTHBHUM OpIEHTHPOM € 3akoH Ykpainu «lIpo
JesIKl MUTaHHS BUKOPUCTAHHS TPAHCIOPTHHUX 3ac00iB, OCHAIICHHX EJIEKTPUYHUMU
JIBUTYHAMHU...», SKWAWA BCTAHOBIIOE TOHATIMHMN amapar, cdepy Iaep >KaBHOTO
PETYIIOBaHHS Ta 3acajJill PO3BUTKY €JIEKTpo3apsaaHoi iHPpacTpykTypu [1]. 3HaUeHHS
IIOTO aKTa TOJIATa€ B TEPEXOJl BiJ (parMEHTAPHOTO CTUMYIIIOBAHHS TOMHUTY 0
¢bopMyBaHHS MPABOBOTO CEPEJOBUINA BUKOPUCTAHHS EIECKTPUYHHUX TPAHCTIOPTHUX
3aco0iB. BogHouac HasBHICTH CHEIIaIbHOTO 3aKOHY III€ HE 03Hayae chOPMOBAHOCTI
IUTICHOT ~ TIONMITUKM ~ €HEPreTUYHOTO  TMepexoAy:  HeoOXigHe  y3TOJKEHHS
TPAHCIIOPTHOTO, €HEPreTUYHOT0, MICTOOYAIBHOTO, TOJATKOBOTO, €KOJIOTIYHOTO Ta
TEXHIYHOTO PETYIIOBAHHS.

JIist misiedt iboTo JAOCTIKEHHS MPOTIOHYETHCS PO3YMITH MYyOIiYHE BpSTyBaHHS
SHEPreTUYHOI0 MOJIEPHI3aIli€l0 aBTOMOOUTHHOI MOOUTBHOCTI SIK IUIECTIPSIMOBAHY
cucteMy (opMyBaHHsI, KOOpJIMHAILIIT Ta peaii3allii pillieHb OpraHiB MyOJIYHOI BIau
y B3a€MO/1i 3 O13HECOM 1 CYCIUJILCTBOM, CIIPSIMOBAHY Ha 3MIHY €HEPreTUYHOI OCHOBU

aBTOMOOUTBHOTO  TPAHCHOPTY 13 3a0€3MEYEeHHSIM JOCTYMHOCTI MOOUIBHOCTI,

127



€HEePreTUYHOL CTIHKOCTI, TEXHOJIOTTYHO1 HEUTPAIBbHOCTI, €KOJIOTTYHOT
pe3yibTaTUBHOCTI Ta Oe3neku. Take BHU3HAYEHHS AKUEHTYE HE Ha KOHKPETHIN
TEXHOJIOT1i, @ Ha 34aTHOCTI MyOJIIYHOI CUCTEMH YINPABIATH NEPEXOAOM, YHUKATU
1HPPaACTPYKTYPHUX PO3PUBIB 1 KOPUTYBATU IHCTPYMEHTH BIAMOBIIHO 10 (HaKTHUUHOI
TUHAMIKH.

MeTo1010TTHHO Ba)KIIMBO BIAMEXKYBATH MOJIEPHI3alLliI0 BiJ] IPOCTOTO OHOBJICHHS
aBronapky. OHOBJIEHHS O3HA4a€ 3aMIHy CTapuX TPAHCIMOPTHUX 3aCO0IB HOBHMH;
MOJIepHI3allisl mependavyae 3MiHY TEXHIYHMX 1 OpraHizalliiiHUX XapaKTEepUCTHK
cucTteMHu; Tpanchopmallis OXOIUTIOE TAKOXK MPaBUiIa, IHCTUTYIIT Ta MOJIEeI1 B3a€EMOII.
Skuo nmepxkaBa  CTUMYINIOE — KYIIBIIO — €JIEKTpOMOOUTIB, ajle HE  CTBOPIOE
nependadyBaHUX MPaBWI MITKIIOYCHHS 3apsiIHAX CTaHINA, HE aJanTye CTaHIapTH
OyIIBHUIITBA, HE 3a0e3Ieuye MIArOTOBKY CEpPBICHOTO MEPCOHANy Ta HE BPAXOBYE
HABAaHTAXKCHHS Ha MEPEXKY, BiIOYBAEThCSI TEXHOJIOTTYHE OHOBJICHHS 0€3 MOBHOIIHHOT
CUCTEeMHOI TpaHchopmMmariii.

[TyGniune ynpaBiiHHS 1i€l0 ceporo JOUUIBHO PO3IISAaTH Ha TPhOX PIBHSAX.
Crpareriynuii piBeHb BH3HAYa€ JIOBTOCTPOKOBY TPAEKTOPIIO: IUTl JeKapOoHi3allii,
€HEepreTMYHoi Oe3NeKu, OHOBJEHHS TMapKy Ta IHTerpaiii A0 €BpOMEeHChKOTO
TPAHCTIOPTHOTO MPOCTOPY. TaKTUYHUHN pPIBEHb OXOILUTIOE MPOrPaMH CTUMYIIOBAHHSA,
iH(pacTpyKTYpHE IUIAaHYBAaHHS, CTAHAAPTU 1 OIO/KETHI IHCTpYMEeHTH. OrnepaiiitHuii
pPIBeHb BKIIOYA€ TIPOLEAYPH IMIAKIIOYEHHS 3apsAIHUX IYHKTIB, PEECTpaIlifo,
TEXHIYHUA KOHTPOJb, MYHIIMITAJIbHI TIpaBUiIa MapKyBaHHA, YNPaBIiHHSA JaHUMHU Ta
HaJaHHS cepBiciB. PO3pUB MK IIMMH PIBHSAMU € OJHHUM 13 TUIIOBHUX JKEPET HU3BKOT
PE3YIABTATUBHOCTI TOJIITHKH.

Enepretnuna MopepHizallisi aBTOMOOLIRHOTO TPAHCHOPTY MAa€ BHUPA3HUMA
MDKCEKTOPAJIbHUM XapakTep. TpaHCTIOPTHUN OpraH 3allikaBICHWW Yy TOCTYIMHOCTI
MepeBe3eHb 1 Oe3melli; €HEPreTHYHu — Yy HaJIMHOCTI Mepexi Ta OalaHCyBaHHI;
rpomMajza — y SIKOCTI TIOBITPsl, BUKOPUCTAHHI MPOCTOPY 1 MOOITBHOCTI; Oi3HEC — ¥
nepeadavyBaHOCT! 1HBECTHUI[IN; CIIOKUBAY — Y BapTOCTI BOJOAIHHS Ta JOCTYMHOCTI
3apsikanHs. L1 iHTepecu He € TOTOXHUMH. 3aBlIaHHS MYOJIIYHOTO BPSIAYyBaHHS

MOJISITa€ HE B MEXaHIYHOMY IMIAMOPSAKYBaHHI X OJIHIN METI1, a y CTBOPEHHI MPOLIeAYyP
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Y3rOJKEHHS, 3a SIKUX KOH(IIKTA CTAalOTh BUJUMHUMHU 1 MOXYTh OyTH BHUpILIECHI Ha
OCHOBI JJaHUX Ta Harepes BUZHAYEHUX KPUTEPIiB.

€Bporieiicbka peryjaTopHa MOJENb JEMOHCTPYE TMepexiJ BiJl 3arajbHUX
AeKJapamiii 70 BUMIpIOBaHUX I1HQPACTPYKTYPHUX 1 TEXHOJIOTIYHUX BHUMOT.
Pernament (€C) 2023/1804 BcTaHOBII0€ 000B’I3KOB1 HALlIOHAIBHI L1 PO3TrOPTaHHS
1HQPaACTPYKTYpH aJbTEPHATUBHUX NaJMB, TEXHIYHI BHUMOTH, IpaBuia JOCTYIY
KOPHUCTYyBayiB, OIuUIaTH Ta HagaHHs AaHux [6]. Permament (€C) 2023/851 mocuiroe
crangapTy BukuaiB CO2 mJiss HOBUX JIETKOBUX aBTOMOOLIIB 1 JITKMX KOMEPIIIHUX
TPAHCMIOPTHUX 3ac00iB, (HOPMYIOUYU JOBFOCTPOKOBUN CHUTHAN 1Jii BUPOOHHUKIB Ta
punky [7]. dna YkpaiHu 1l akTH BaxJIMBI SIK OPIEHTHP MailOyTHBOI CYMICHOCTI
TpaHCIOPTHOTO pUHKY 3 €C.

3 morJisAy MyOJIIYHOTO YIpaBIiHHS OCOOJMBO 3HAUYYIIOK € MpoOjieMa 4acoBOi
KOOpAWHAIll. ABTOTApK OHOBIIOETHCS TOCTYIOBO, 3apsiiHa iH(QpacTpyKTypa
noTpeOye 1HBECTHIIIN Harepes, eICKTPUYHI Mepeki MOJCPHI3YIOThCS IIEe JIOBIIE, a
HOPMATHBHI PIIICHHS MOXXYTh 3MIHIOBATH E€KOHOMIKY IIPOCKTIB Maif’keé MUTTEBO.
Sxmo crumynu Uil npuUAOaHHS — TPAHCHOPTHUX — 3ac00IB  BHUIMEPEIKAIOThH
1HGPACTPYKTYpPy, BUHUKAIOTh YEPrd 1 TEpUTOpiadbHA HEPIBHICTH JMOCTYNy. SIKIIO
iHppacTpykTypa OYAyeThCS 3HAYHO MIBUAIIC 3a IOINUT, KaIliTaJl BUKOPHUCTOBYETHCS
HeepexkTrBHO. TOMy TOJIITHKAa Mae TpalioBaTH 3 TPAEKTOPIEID TEpexody, a He 3
OKPEMHUMH PIYHUMHU MMOKa3HUKAMH.

JIoLiTbHO BUAUIUTH 11’ SITh 0a30BUX MPUHIIMITIB TAKOTO BpsAnyBaHHA. [leprmii —
CUCTEMHICTh: TPAHCTIOPT, CHEPreTHKa Ta 1H(PACTPYKTypa PO3TIISAAIOTHCSA SK OJUH
KOHTYp. [lpyruii — TeXHOJOTiYHa OOTPYHTOBAHICTh: MIATPUMKA BH3HAYAETHCS
CYCIIUIBHUM pE3yJbTaTOM, a HE MOJOI0 Ha OKpeMmy TexHosorito. Tperih —
nepen0avyBaHICTh: TpaBWja MalTh JaBaTd  IHBECTOpaM 1  CIIOKHBayaM
JIOBTOCTPOKOBHM cUTHaNI. UeTBEepTHI — TEpHUTOpiabHA CIIPaBEUIMBICTh: TIEPEXi HE
MOBUHEH KOHIIEHTPYBaTU 1H(QPACTPYKTYpYy JHUIIE Yy BeIUKUX MicTax. ['stuii —
aJanTUBHICTh: IHCTPYMEHTH KOPUTYIOTHCS 3a pe3yJibTaTaMd MOHITOPUHTY, a HE

30epiratoThCsi aBTOMATUYHO ITIiCIIsl BTpaTH €(DEKTUBHOCTI.
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OxpeMyuM OPUHLMIOM Ma€e OyTH KUTTEBUU UK. EnexTpudikaiis 3HUKYE
JIOKaJNbH1 BUKUAM M1 4Yac €KCIUTyaTallii, ajle MIePeHOCUTh YaCTHHY €KOJIOT1YHOIO Ta
PECYpCHOTO HABAaHTAXEHHS y BUPOOHUIITBO €JEKTpOEHEprii, Oatapeil, BUIOOYTOK
MarepialliB 1 MoJaIbIlle TOBOKEHHS 3 HUMH. Y 2025 poli po3ropTaHHs Oatapei s
eJeKTpoMOoO1IIB y CBITI nocario 6au3bko 1,2 TB1-Tox, mo maibke Ha 30 % Oinblie,
HIX pokoM paniue [9]. Tomy 3pija moJliTUKa Ma€ OXOIUTIOBATH HE TUIBKH MPOAAXK 1
3aps/KaHHS aBTOMOOUIA, a W PEMOHTONPHUAATHICTh, TOBTOPHE BHUKOPUCTAHHS
Oatapeil, nepepoOJIeHHs Ta peCypCHY €(EeKTUBHICTb.

[lpakTHYHUE TOCBiA aBTOCEPBICHOTO CEKTOpY TyT HaOyBae OKpemoi
YIPABITHCHKOT IIIHHOCTI. 3MiHA CWJIOBHX YCTAaHOBOK 3MIHIOE CTPYKTYPY IOIUTY Ha
TEXHIYHE OOCIyrOBYBaHHs, BHMOTH JO EJCKTPOOE3MEeKH, JIarHOCTHIHOTO
oOnagHaHHs, MporpaMHoro 3abesneyeHHs 1 kBanidikamii nepconany. CTO craroTh
OJIHUM 13 MiCIlb, Ji¢ aOCTpaKTHa TMOJIITHUKA TMEPEXOJy 3YyCTPIUaeThbCsi 3 peaJbHUM
KopucTyBaueM. Uepe3 CepBICHMH CEKTOp MOXHa crocTepiratd  Jaediiur
KOMIIETEHTHOCTEH, TMpoOsieMH JOCTYIy JO TeXHIYHOi iHdopmaIllii, BapTiCTh
oOyasHaHHS Ta TMPaKTU4YHI Oap’epu eKcIuTyaTallli HOBUX THIIIB TPAHCIIOPTHUX
3aco0iB. 1{i gani gomiisHO BKIOYATH 10 evidence-based momitukm.

VY 11bOMy KOHTEKCT1 aBTOMOOITFHUN CEPBIC CII PO3TIIANATH HE SIK IPYTOPSTHUN
IPUBATHUM PUHOK, a SK YAaCTUHY IHPPACTPYKTypH TEXHOJOTidHOro mnepexoay. bes
JIOCTaTHBOI MEpPEkK1 KOMIIETEHTHOI'O PEMOHTY MacOBE MOIIMPEHHS HOBUX TEXHOJOT1N
CTBOPIOE PHU3WKH I O€3MeKH Ta BapTocTi BONOAIHHA. [lyOmiuHa momiTuka MoOXe
BIJTUBATH HA 1110 cepy uepe3 cTaHaapTu npodeciitHoi miAroToBKy, nmpaBuia podOTH
3 BHCOKOBOJBTHHUMH CHCTEMaMH, JOCTYII JIO TEeXHIYHOI iH(opMalrii, BUMOTH IMIOA0
MOBO/DKEHHsT 3 OaTapesamu Ta MATpUMKY TnepekBanidikamii. Ile He o3Hadae
aaminictparuBHoro ympasiminas CTO; #getscss mpo (opmyBaHHS IHCTUTYIIHHUX
YMOB, Y SIKMX PUHOK 3[JaTHUH O€3MeYHO aanTyBaTHUCS.

Otxe, aBTOMOOUIbHAa MOOUIBHICTD B YMOBAaX €HEPreTHYHOrO0 TMEPEXOay €
6araTopiBHEBUM 00’€KTOM IyOIIYHOrO BpsSAyBaHHA. JOro SApO  yTBODIOE
B3a€MO3B’SI30K «TPAHCIIOPTHUM 3acid — eHepris — 1HPpacTpyKTypa — CepBIC —

KOPUCTYBau — perynsarop». Bunajinaga Oylb-sKOi JIAHKW TOPOIKY€E CUCTEMHHI
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PO3pUB: TEXHOJIOTiA MOXE OyTH JIOCTYIIHOIO, aje HE OOCIyroBYyBaHOIO; 3apsijaHa
CTaHIIiI — BCTaHOBJICHOIO, ajie¢ HE MiAKIIOUEHOI0; CTUMYJ — 3alpOBaKEHUM, ajie
HE Y3TOJIKEHUM 13 OI0JKETHUMH MOXKIUBOCTSIMU. CaMe TOMY MOJANIbIINNA aHali3 Ma€e
NepeTH BiJ 3arajJbHOrO MOHATTS MEPEXOAYy [0 IHCTUTYLINHOI apXIiTeKTypu Ta
KOHKPETHUX MEXaHI13MIB Horo 3abe3neyeHHsl.

[TyOniyHO-ynpaBIiHCHKUI BUMIpP €HEPreTUYHOi MOJEpHi3alii aBTOMOOLIBHOT
MOOLUTBHOCTI JOUUIBHO PO3IJISAaTH 4Yepe3 KaTeropiro CyCcHuUIbHOI LIHHOCTI. 3MiHa
THUITY CHJIOBOi YCTAaHOBKM Ma€ 3HAYCHHS JJIs IEp’KaBU HE cama Mo co0i, a HaCTLIbKH,
HAaCKUIbKM BOHA BIUIMBA€ HAa EHEPreTHYHY CTIMKICTh, JOCTYHNHICTH MOOUIBHOCTI,
AKICTh TOBITPS, BUTpPaTH JOMOTOCHOJApPCTB 1 Oi3HeCcy, HaBaHTaXCHHS Ha
€HEProcUCTeMy Ta TEXHOJIOT1YHY CIHPOMOXHICTh €KOHOMIKUA. ToMy IUIb MyOJIiyHOT
MOJIITUKY HE MOXe OyTH 3BeJIeHa JO0 MaKCUMI3allli KUTBKOCTI eeKTpOMOOLTiB. bkt
KOPEKTHUM € 0ajlaHC KUTbKOX Pe3yJbTaTiB: CKOPOUEHHS 3aJIeKHOCT1 BiJl IMIOPTHUX
MOTOPHHUX TMajUB, MOCTYIOBE 3MEHIIEHHS BYIJICIIEBOI IHTEHCHUBHOCTI IE€pPEBE3CHb,
JOCTaTHICTh  3apsAaHOl  1HOPACTPYKTYpH, TepUTOpiaibHA JOCTYIHICTh HOBHUX
TEXHOJIOT1{ 1 34aTHICTh CEPBICHOTO CEKTOPY MIATPUMYBAaTH OHOBJICHUH mapk. Taka
NOCTAaHOBKAa MUTAHHS 3MIHIOE KPUTEPil YMPaBIIHCHKOIO YCIIXY: JepiaBa MOBHHHA
OIIHIOBATH HE JIMIIIE TEMIT TEXHOJOTIYHOTO 3aMIIEHHs, a W SIKICTh IEePEXoy, HOro
IIPOCTOPOBY PIBHOMIPHICTh, CTIMKICTH A0 3O0BHINIHIX IIOKIB 1 CIIBBIIHOIICHHS
CYyCHUTBHUX BUTIJ] T4 BUTPAT.

BaxnuBoio 03HaKow aBTOMOOIIBHOI'O EHEPreTMYHOrOo MEepexoay € HOoro
3aJIeKHICTh BiJi HAKOMWYEHOTo mMapkKy. Ha BiaMmiHy Bij ramyseil, Ae TEXHOJOTi4HA
MOJICpHI3aIlis MOXe 3IMCHIOBATUCS IIIIXOM 3aMiHH 00JaJHAHHS B MEKaX OKPEMOTO
MIIIPUEMCTBA, TPAHCIIOPTHA CHCTEMa CKJIAMAEThCA 3 MUIBHOHIB IHIWBIIYyaIbHUX
pillieHs BIacHUWKIB. TpuBaluii CTPOK €KCIUTyaTallli aBTOMOOUTIB O3HA4a€, IO HOBI
TEXHOJIOT1i CIIBICHYBATUMYTh 13 TPAJUIIMHUMHU CHJIOBUMHU YCTaHOBKAMH TMPOTITOM
3Ha4YHOTO mepioAy. Jlyis myOmiyHOTO YHpaBIiHHSA II€ CTBOPIOE HEOOXITHICTH
napajieibHO MiITPUMYBATH O€3IMEUHy E€KCIUTyaTallll0 HasBHOTO Mapky 1 (opmyBatu
YMOBH JIsl TIOCTYIIOBOTO OHOBJICHHS. HanTo pi3ka 3MiHa peryIaTOpHUX BUMOT MOXKE

MIJABUIIIATH BUTPATHU JJI1 HACEJICHHS Ta MaJloro Oi13HeCy, TOA1 SK HaAMIPHO MOBUIbHA
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MOJIITUKA 3aKPIIUIIOE TEXHOJIOTTYHY 1HEpIito. BiamoBigHO, MeXaHi3M MEepexony Mae
BPaxOBYBAaTH BIKOBY CTPYKTYpy TapKy, JOXOIU KOPUCTYBadiB, BTOPHUHHHHN PHHOK,
JOCTYIHICTh ~ PEMOHTY, PpEriOHaJbHI  BIAMIHHOCTI Ta (AaKTHYHUUA pecypc
TPAHCIOPTHUX 3aCO0IB.

Enepretnunuii mepexi 3MIHIOE MPOCTOPOBY OpraHizauiro MoOUTbHOCTIL. Jljs
aBTOMOOLIS 3 JBUTYHOM BHYTPIIIHBOI'O 3TOPSIHHS Mepeka 3a0e3MEUYEeHHs] CHEpriero
icTopuyHO c(hOpMOBaHA HABKOJIO aBTO3AMPABHUX CTAHIIIH 1 MIBHIKOTO MOTIOBHEHHS
3aracy manuBa. EJeKTpoMOOiUTBHICTh YaCTKOBO MEPEHOCUTH 3apsKaHHS IO MICIs
NPOXUBaHHSA, POOOTH, TOPrOBEIBHUX 1 TPOMAJCHKUX OO’€KTIB, MapKIHTIB Ta
TpaHCMOPTHUX BY3MiB. lle o3Hauae, 1m0 muTaHHA MOOUIBHOCTI BXOIUTH Yy cdepy
MIiCTOOY/TYBaHHS, XUTJIOBOI IMOJITHKH Ta YIPABIIHHSA CJICKTPUYHHMHU MEpeKaMu.
BrnacHuk mpuBaTHOTO OYJAMHKY W MEIIKaHEIh 0araTOKBapTHUPHOTO OYAWHKY MarOTh
PI3HI MOXKJTMBOCT1 JOMAITHBOTO 3apsJIPKaHHS; [ICHTPpaJIbHA YaCTUHA BEJIMKOTO MICTa 1
CUTbChbKA TEpUTOPIs TMOTPeOYIOTh pi3HUX i1HGpacTpyKTypHUX Mojenen. [lybmiuna
MOJIITMKA TOBMHHA BPaxOBYBAaTH Il BIAMIHHOCTI, 1HAKIIE TEXHOJOTIYHHUM Mepexil
MOKE TIOCUJIUTH TEPUTOpIaJbHy Ta COIaNbHY HEPIBHICTHh JOCTYIY JO HOBOI
MOOLTBHOCTI.

Jns VkpaiHu 10 €HEepreTHYHOIrO IMEepexoly AOJAEThCS OE3MEeKOBUN BUMID.
Tpancnopr 1 eHepretuka (YHKIIIOHYIOTh B YMOBaX PH3UKY IOIIKOIKCHHS
iHGpacTpyKTypH, AedIiUTy TMOTYKHOCTI Ta HEPIBHOMIPHOCTI  BiTHOBJICHHS
TEPUTOPIN. 32 TaKUX YMOB nuBepcu(ikallis JpKepen eHeprii 1isi MOOUTFHOCTI MOXKe
PO3TIIAIATUCS K €TIEMEHT CTIMKOCTI, aje JIMIIe 3a YMOBH, IO HOBAa 1HPPACTPYKTypa
camMa TPOEKTYEThCS CTilikoro. KoHIeHTpallis MBUAKICHUX 3apsAHUX CTaHIN Yy
HEBENUKIM KUTBKOCTI BY3JIIB CTBOPIOE 1HITUH MPOQIh ypa3TUBOCTI, HIK PO3IMOALICHA
Mepeka 3apspKaHHA. BinmoBimHO, y epKaBHOMY IUIAHYBaHHI JI0 TPaaUIIHHUAX
KpUTEPIiB MOMUTY W EKOHOMIYHOI OKYIHOCTI JOIUIBHO OJaBaTH PE3epPBYBAHHSA,
ABTOHOMHICTh, MOJJIMBICTh POOOTH 3 JIOKAJIBHUMH JDKEpellaMHu TeHepallii Ta
BITHOBJICHHSI TICJIA TONIKO/DKEHb. lle TepeTBopioe eHepreTHYHy MOJEpHI3AIliIo
TPAHCIIOPTY HA YACTHUHY IIMPIIOiI MOJITUKA HAIIOHAIBHOI Ta TEPUTOPIAIbHOT
CTIMKOCTI.
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MeTo1070rTYHOrO0 3HAaYeHHsT HaOyBae€ pPO3MEKYBaHHA IUI€H, IHCTPYMEHTIB 1
MOKa3HMUKIB MONiTUKU. [lomaTkoBa muibra € IHCTPYMEHTOM, 30UIBLIEHHS YaCTKU
HU3bKOEMICIHHUX aBTOMOOLIIB — MPOMDKHUM PE3yJIbTaTOM, a CKOPOUEHHS MAJMBHO1
3aJIEKHOCT1 YW BUKHUJIB — CTPATETIYHUM pPE3yJbTaTOM. 3MIlllyBaHHS LUX PIBHIB
NPU3BOAUTH JIO0 CHUTYyalli, KOJM (AKT 3aCTOCYBAHHS IE€BHOI'O IHCTPYMEHTY
MOMMWJIKOBO CIIPUMMAETHCS SIK JOKa3 YCIIIIHOCTI NOMITUKH. J[oUUIbHO BUOYIOBYBAaTH
NPUYMHHANA JTaHIIOT «YMpPaBIiHChKA [isi — TOBEJIHKOBA peakilii — CTPYKTypHa
3MiHa — CyCHUIbHUHM pe3ynbTar». Taka Jiorika J03BOJISIE TEPEBIPSITH, YU CHpPaBII
KOHKPETHUH MEXaHi3M CTBOPIOE€ OUIKYBaHWW e(EeKT, YM pe3yslbTaT 3yMOBICHUMN
IHIIUMHU  (aKTOpaMH, HANpUKIaJ 3MIHOIO I[IH Ha MaJMBO, JOXOJIB, IMIOPTHOI
CTPYKTypHU a00 TEXHOJOTTYHOT MPOIO3HUIIii.

ABTOMOO1UTbHA MOOLIBHICTE € c(peporo, /e PIlIeHHS MPUBATHOTO KOPHUCTyBauda
3HAYHOIO MIPOIO 3aJICKUTH BiJl OUIKYBaHb. [loKymelb OIiHIOE HE JIUIIIE MOTOYHY LIHY
aBTOMOOUIS, a W MalWOyTHIO BapTiCTh €HEeprii, JJOCTYIHICTh 3apsiKaHHS,
PEMOHTONPHUAATHICTD, 3JIMIIKOBY BapTICTh, FapaHTIHHI PU3UKHA Ta MOXKJIUBI 3MIHH
peryatoBaHHs. Uepes 11e HEMOCIIIOBHICTh JIEPYKABHOI MOJITHKHA MOYKE MaTH OUTBIIHIMA
HETraTUBHHUM e€(eKT, HDK BUICYTHICTH OKpPEeMOi TMIbIH. SIKIIO TMpaBWia 4YacTo
3MIHIOIOTBCS, JIOMOTOCIIOZApCTBA Ta IIANPUEMCTBA BIJIKJIAAIOTh 1HBECTHIIINHI
pimenHs. OTxe, SKICTh MyOJIYHOTO YIPABIIHHSI Ma€ BKIIOYATH MepeadauyBaHICTh:
YiTKI YacoBl TOPH30HTH, 3aBYACHE OTOJIOMICHHsS 3MiH, IEepexigHl mepioau Ta
peryJsipHe TOSCHEHHs JIOTiKA mojiiTuku. [lependadyBaHIiCTh € OKPEMHM pPECYpPCOM
JIep>KaBH, SKUH 3MEHIITYE HEBU3HAYEHICTh 0€3 MPSMOTO OI0KETHOTO (DiHAHCYBaHHS.

He MeHII Ba)XIMBO BpaxoBYBAaTH B3a€MO3B 30K MACaXUPCHKOT Ta KOMEPIIHHOT
MOOUTBbHOCTI. JlerkoBuil mpuBAaTHUA aBTOMOOUIb, TaKCi, KOPIMOpPAaTHBHUU TapK,
cepBicHU GyproH, aBTOOyC 1 BaHTOXHUM TPAHCIOPT MAIOTh PI3HI PEKUMU
BUKOPUCTAaHHS Ta PI3HY €KOHOMIKY mepexonay. Bucokuit moboBmii mpoOir Moxe
pobutu enexkTpuikairo EKOHOMIYHO MPUBAOIUBIIIION Yepe3 HIKY1 eKCIUTyaTaIliiHi
BUTPATHU, aj€ BOJHOYAC MiABUIIYE BUMOTH JO MIBUAKOCTI i HAJIIMHOCTI 3apsI>KaHHS.
Tomy yHiBepcaibHa NOJITHKAa JJIsI BCIX KaTeropii TpaHCHOPTY € METOJAHYHO

cnabkoro. JloIUIbHOIO € CerMeHTalis, 3a KOl IJii KOXXHOrO0 THUIY MOOLIBHOCTI
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BHU3HAYAIOTHCS TEXHOJIOTIYHA TOTOBHICTh, 1HPPACTPYKTYpHI NOTpedOH, Oap’epu Ta
HaOlp iHCTpyMeHTIB. Lle A03BosIslE cIpsSIMOBYBAaTH JEp:KaBHI PECYpPCH TYIH, 1€ BOHU

CTBOPIOIOTh HAHOUIBIINIA CUCTEMHHM €EKT.

10.2. IncTuTyniiiHa apXiTeKTypa Ta peryJJsiTOpHi MeXaHi3MH eHepreTH4HoL

MoOJepHi3anil aBTOMOOJIBHOI0 TPAHCIIOPTY

[HcTuTylIliHA ~ apXITEeKTypa €HEpreTUYHoi MoJIepHi3alii aBTOMOOUIBHOIO
TPAHCMOPTY BU3HAYAETHCA HE KUIHKICTIO OPraHiB, 3aTyYEHUX JO TMOJITHKH, a SKICTIO
pO3MOJUTY KOMIETEHI[IH 1 3JaTHICTIO KOOPJAMHYBAaTWU pilleHHs. Y w1id cdepi
NEPETUHAIOTLCS  IMOBHOBAKCHHS IICHTPAJILHUX OpraHiB BHUKOHABYOi  BJIAJIH,
peryisTopa CHEPreTHKH, MICIIEBOIO  CaMOBpPSJIyBaHHS, OIEPATOPiB  CHCTEM
PO3MOALTY, TOPOXKHIX aIMIHICTpAIlid, OPraHiB TEXHIYHOTO PEryJIOBaHHS Ta IHIIUX
cy0’exTiB. KokeH 13 HUX MO’KE€ JIATH PalliOHAJIBbHO y MeXaX BJIACHOI KOMIETEHIII,
ajyie CyKyITHHH pe3yJIbTaT 3aJIMIIaTUMEThCs (D)parMEHTOBAHUM, SIKIIIO HEMA€E CIIBHUX
IiJIeH, TOKa3HUKIB 1 MPOIEAYp MIKBIIOMYOT B3a€EMO/III.

Jlnst aHamizy AOUUIBHO 3aCTOCOBYBAaTH TMOHSTTS «IHCTUTYIIWHUNA MapuipyT
nepexoay». [lin HUM TPOMOHYETHCS PO3YMITH TOCIIIOBHICTh MYOJIIUHUX PIIIEHB 1
npolenyp, HEOOXIMHMX Ui peamizamii KOHKPETHOI 3MIHM — HalpHKiIaj,
BCTAHOBJICHHS IIBHJIKICHOI 3aps/HOI CTaHIIii, TepeoOsiaiHaHHs MYHIIUIIAILHOTO
aBTONapKy ab0 CTBOPEHHS CEPBICHOTO LICHTPY IS €IEKTPOMOOLTiB. Takuiit MapmpyT
03BOJIsIE  MO0AauuTH HE (QOopMalbHY CTPYKTYpy OpraniB, a (HakTU4YHI TOYKH
MOTO/)KCHHSI, OYIKYBaHHS, JyONMIOBaHHS 1 pHU3UKHA. SIKIIO 1HBECTOp TMOBHUHEH
MOCJIITOBHO TPOXOAUTH JIEKUIbKA HEY3TO/DKEHUX TMPOIeayp, aaMiHICTpaTHBHA
CKJIQJIHICTh CTAa€ MPUXOBAHUM Oap’€poM MEePEXOy.

Crnemianpuuii  3akoH Ykpaimm No 2956-1X 3aknmagae mpaBoBi OCHOBH
JIEP’)KaBHOTO PETYITIOBAHHS BUKOPUCTAHHS TPAHCIIOPTHUX 3aCO0IB 3 €NEKTPUUYHUMU
JIBUTYHAMH Ta PO3BUTKY 3apsaHoi iHGpacTpykTypu [1]. OnHak epeKTUBHICTE HOPMU
3aJIeKUTH BiJl MII3aKOHHUX TPOIEAYP, TEXHIYHIUX YMOB 1 IPAKTUKHU 1X 3aCTOCYBaHHS.
JInst myOsiyHOTrO YNpaBliHHS BAXKJIMBO OIIIHIOBAaTH HE JIMIIE HASBHICTH MPABOBOTO

J03BOJTy, a W TpaH3akUidHI BUTpaTU peamizailli: CTPOKH, KUIbKICTb IOTO/KEHb,
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JTOCTYMHICTh 1H(OpMallii, nependadyyBaHICTh IUIATH 32 TMPUEAHAHHS, MOXJIUBICTD
OCKap>KEeHHA Ta HU(POBE BIACTEKEHHS CTATYCY.

[HcTuTylIiHA ~ MOJEAh  Ma€  BpPaxOBYBAaTH  MPUHLMI  CyOCHIIapHOCTI.
LenTpasibHuii piBeHb AOUIIBHO 30CEPEIUTH HA CTPATETIYHUX LUISAX, CTaHAApTax,
CYMICHOCTI, 3arajbHUX MpaBWiaX pPHUHKY Ta CHUCTEMI JaHUX. PerioHanpHuUd 1
MICLEBHI pIBHI MOBUHHI MAaTH JOCTATHIO CBOOOAY AJI MPOCTOPOBOIO IJIAaHYBaHHS
3apsAHOT  Mepexi, oOpraHizaili mMnapKyBaHHS, eJIeKTpu@ikanii KOMYHaJIbHOIO
TPAHCHIOPTY Ta 1HTErpauii 1HGPacTpyKTypH y MicleBl uianu MobOitbHOCTI. HagMipHa
LEHTpali3allisi HE BPaXOBYE TEPUTOPIATBHUX BIAMIHHOCTEH, TOJl SK HaJaMIpHA
(parMeHTallisi CTBOPIOE HECYMICHI ITpaBuJIa 1 MIBUILYE BUTPATH KOPUCTYBAUIB.

E€pponeiicskuit AFIR neMoHCTpye miaxija, 3a sKoro iHGpacTpyKTypHa MOJITHKA
MOEJHY€E KUIBKICHI Il 3 BUMOTaMH JIO KOPUCTYBAIlbKOT'O JOCBiNY Ta JIaHHX.
PernameHT BCTaHOBIIOE HE JMINE LI PO3rOpPTaHHA, a W TeXHIYHI cnenudikarii,
Bumoru g0 ad hoc omiaru, iHdopmarii mpo HiHK Ta JOCTYmHOCTI gaHux [6]. Lle
BOKJIUBUM METOOJIOTIYHUN OpIEHTHP: TyOJiyHA TOJITUKA Ma€ OI[IHIOBATU
1HGpACTPYKTYpy HE 3a KUIBKICTIO (I3UYHHUX TOYOK, a 3a 1 (yHKI[IOHAIBHOIO
noctymnHicTio. Hemparroroua, 3akputa abo iH(OpMaIliiHO HEBHIMMA CTaHIlS HE
CTBOPIOE MTOBHOIIIHHOT MyOJIIYHOT IIHHOCTI.

Perynaropuuii MexaHi3M JOUUIBHO CTPYKTYpYBaTH 3a II'siThMa TpylaMu
IHCTPYMEHTIB: HOPMAaTHBHI BHMOTH, €KOHOMIYHI CTHUMYJH, I1HQPACTPYKTYpHI
3000B’s13aHHA, 1H(OpMaIliHI TpaBUja Ta MEXaHi3MU KOHTpoit. HopmatusHi
BUMOTH BH3HA4YalOTh TEXHIYHY CYMICHICTh 1 Oe3neky. EKOHOMiuHI CTHUMYIU
KOPUTYIOTh TOYATKOBY PI3HHUIII0O y BapTOCTI a00 IHBECTUINIMHI PUBHKH.
[adpacTpykTypHi 30008’ a3aHHS 3a0€3MEUyIOTh MiHIMalbHE MOKPUTTS. [HDOopMartiitHi
npaBWja 3HIDKYIOTh HEBH3HAUEHICTh M KopucTyBaua. KoHTponb mnepeBipsie
daktnune  BukoHaHHA. CimalkicTh  Oyab-SKOi TPynmd  MOXKE  3MEHIIHUTH
pe3yabTAaTUBHICTH 1HIIUX.

[TogaTkoB1 CTUMYJHM € HAWMOMITHIIIMM, ajieé HE 3aBXIW HAUTOYHIIIAM
iHCTpyMeHTOM. Ha paHHiil cTanii puHKY BOHH MOXKYTh NPUCKOPUTH (POPMYBaHHS

MONUTY 1 CTBOPUTH KPUTHYHY Macy KOpucTyBauiB. OJHaK 13 TMOLWIUPEHHAM
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TEXHOJIOT1i OJHAKOBHM CTHUMYJ JUIsl BCIX MOXE CTaBaTU (iCKalIbHO JOPOTUM 1
COIIaJIbHO HEPIBHOMIPHUM. ToMmy 3pijia MOJITHKA MOBUHHA Mepeadadyatd MeXaHi3Mm
MOCTYIOBOTO TEPETsAy CTUMYIIB 3a Hamepea BU3HAYCHUMHU KPHUTEPISIMHU: 4acTKa
PUHKY, PpI3HULSA y MOBHIA BapTOCTI BOJOMAIHHS, JOCTYIHICTh I1H(QPACTPYKTYpH,
OrOKETHUI e(PEeKT Ta TEXHOJIOTYHA 3PLIICTb.

Jns VYkpainu oco0iiiBe 3HAa4YeHHS Mae eHepreTuyHa CTiiikictb. Macosa
enekTpudikailiss He TTOBUHHA PO3TISAATHCS SIK MpocTe mepeHeceHHs monuty 3 A3C
Ha eNeKTpuuHy Mepexy. IloTpiOHI CTHMynIH [0 KEepOBaHOTO 3apsKaHHSA,
pPO3MIIIEHHsI TOTY)KHMX CTaHIIH 3 ypaxyBaHHSM IPOIYCKHOI 3MaTHOCTI MEpEX,
JIOKaNbHOI reHepallii Ta Hakomu4uyBayiB. PerynaropHi pimeHHs MalTh (opMyBaTu
CKOHOMIYHI CHUTH&JIM, SKi 3a0XOYYIOTh 3aps/PKaHHS y TOJWHHA HHKYOTO
HaBaHTAXEHHS 1 MIHIMI3YIOTh TOTPEOY Y JOPOTOMY MIKOBOMY MOCUJICHHI MEPEXKI.

OxpemuM OJIOKOM € TEXHIYHE PETYIIOBaHHS CEpPBICHOTO OOCITYrOBYBaHHS.
BucokoBonbTHI OaTapeiiHi CHUCTEMH CTBOPIOIOTH IHIINI PU3WUKH, HDK TpaauIlilHI
aBTOMOOUTI: eEKTPUYHHH yaap, TETUIOBHM PO3TiH, crerudidHi mIpoleaypy eBakyarii
Ta 30epiraHHs IMONIKO/PKEHUX OaTapeil. [HCTHUTYyIIiiHA BIANOBIAR Ma€ TOEIHYBATH
npodeciiiHi cTaHAapTH, HAaBYAJIbHI MpOrpaMy, BUMOTH 10 OOJaJHAHHS Ta IMpaBHiIa
OXOpOHM Tipalll. PerymroBaHHS TOBMHHO OyTH MPOMOPIIIWHUM PHU3UKYy, 1100 HE
CTBOPUTH HITYYHOro Oap’epa IS Majoro cepBicHOro Oi3Hecy, aje 3a0e3NeunTd
MIHIMQJIFHO HEOOXITHUM PIBEHb OE3MEKH.

Hoctyn wnesanmexnux CTO go TtexHiyHOT iHGOpMaIii Ta JAIarHOCTUYHHUX
IHCTPYMEHTIB € TaKOX MUTAHHAM KOHKYPEHIIii 1 CTIMKOCTI cepBicHOI Mepexi. Uum
Oinpina yactuHa (PyHKIIIH aBTOMOOUIST KOHTPOIIOETHCS MPOTPAMHUM 3a0€3MEeUeHHSIM,
TUM CHUJIBHINIOI MOYE CTAaBaTH 3aJICKHICTh PEMOHTY Bil BUpOOHUKA. J{Jis1 my0midHO1
MOJIITUKK BHWHHUKA€e OajaHC MDK KiOepOe3nmeKkow, 3axMCTOM IHTEJIEKTyalbHO1
BJIACHOCTI Ta MPAaBOM BJIACHWKA HAa KOHKYPEHTHHUW PEMOHT. €Bporelchka MpakTUKa
PETYIIOBAaHHS JIOCTYITy A0 iH(MOpMAaIlii PO PEMOHT MOXKe OyTH MPEIMETOM OKpPEMOi
ajanTalii B mpoleci HaOJIMKEeHHST YKPaiHChKOTO 3aKOHO/JaBCTBA.

MyHIIUMATITETH MalOTh BJIACHUN HAOlp IHCTPYMEHTIB: MOJIITMKA MapKyBaHHS,

JOCTYNl J10 KOMYHAJIbHOI 3eMJli, 3apsigHa iH(QpacTpykTypa OUISI TpOMaJChbKUX
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00’€KTiB, enekTpudikamis Ciay>KO00BOro TPAaHCIOPTY, BUMOI'M 10 HOBOI 3a0yJI0BH,
iHTerpanis 3 rpoMajichbKUM TPaHCIIOPTOM. IXHA PONb OCOOJIMBO BaXKJIMBA TaM, €
NPUBATHUN 1HBECTOp HE 0AYMTH OCTATHHOTO KOPOTKOCTPOKOBOTrO momuTy. [Ipore
MyHIIIWMaJbHE BTPYYaHHS Ma€ YHHKAaTH BHUTICHEHHA KOHKYPEHTHOTO pHUHKY;
JOLIbHIIE yCyBaTH 1H(QPACTPYKTYpHI MNpPOrajMHHM, BCTAHOBIIOBAaTH MPO30pI
IpaBwiia JOCTYIY 1 BAKOPUCTOBYBATH KOHKYPEHTHI MPOIEAYPH.

[HcTuTyiliHa KOOpAMHALS TOTpeOye CHNUIbHOI CHCTEMHM MOKAa3HMKIB. SKIIO
TPAHCMIOPTHUN OpraH BUMIPIOE KUIBKICTh €JIEKTPOMOOLTIB, EHEPreTUYHUd —
KUIBKICTh TPUEJHAHb, & IPOMaJa — KUIBKICTh 3apsiAHUX MiCIlb, 111 TTOKa3HUKU HE
YTBOPIOIOTh aBTOMATHUYHO WUTICHOI KapTuHH. JlouinbHO ¢GopMyBaTH CHUTBHUN
dashboard mepexony, sikuii MO€IHYE TPAHCIOPTHI, CHEPTrEeTHYHI, 1HPPACTPYKTYPHI,
cepBicHi Ta ekosoriuni iHamkatopu. Moro 3aBmaHHAM Mae OyTH He myOIidHMil
PEUTHHT  TEpUTOpiA, a paHHE BUABJICHHS JAMCOANAHCIB MDK  TOMUTOM,
1HGPACTPYKTYPOIO Ta CIIPOMOKHICTIO CUCTEMHU.

[IpononyeThCsl TAaKOK MEXaHI3M «PETYISATOPHOTO TECTY MEPEXOy» IJIi HOBUX
HOPMAaTUBHUX pilieHb. [lepes; yxBaJeHHSIM aKTa JOIUIBHO OLIHIOBATH: YM BIUTUBAE
BiH Ha BapTICTh BOJIOJIHHS TPAHCIIOPTOM; YM CTBOPIOE HOBI BUMOTH JI0 MEPEXI; Uu
smidioe ymoBH aisi CTO; umM cymicCHUN 13 €BpONEHCHKUMHU CTaHAApTaMU; YU HE
cTBOpIoe TexHojorigHoro lock-in; 4u mae BHMiprOBaHHMI IOKa3HUK pPE3yJbTaTy.
Takuii TecT n03BONMB OW YHUKATH CHUTYyallid, KOJM pillleHHs OJHiel cdepu
HEOUYIKyBaHO CTBOPIOE Oap’ep B HIIIM.

[Tin3BITHICTP € KPUTHYHOIO YMOBOKO JOBIOCTPOKOBOI MOMITUKU. CTHUMYNU Ta
1HGPaCTPYKTYpHI TporpaMu TMOBHHHI MaTH IyOJIIYHO BHU3HAYEHY METY, CTPOK,
OromKkeT 1 KpuTepii meperysamy. Skmo mporpama HE JIEMOHCTPYE OYIKYBAHOTO
edexTy, 11 KOpUryBaHHs HE MOBUHHO CIPUHMATHCS K MOJITHYHA MMOPa3Ka; HaBMAKH,
aJanTUBHICT, € O3HAKOI 3pinoi cuctemMu. [[Isg mboro HEOOXITHO BiTOKPEMHUTH
MOHITOPMHT BUKOHAHHS BiJl OLIIHIOBaHHS MPUYMH PE3YJIbTaTy 1 3a0€3MEUNUTH TOCTYI
710 JAHUX, JOCTATHIX JIJI1 HE3AJIE)KHOTO aHATI3y.

VY3aranpHIOOUM, IHCTUTYLIMHA apXITEKTypa EHEPreTUYHOI MOJepHI3alli Mae

OynyBaTHCS 3a MIPUHIIMIIOM «EJWUHI IIUJI1 — PO3MOALICH] KOMIETEHINi — CIMIbHI JaH1

137



— y3rojkeHi mnpouenypu». LleHTpanbHuil piBeHb (OpMye pamMKy 1 CTaHAAPTH;
MICLUEBHI — aJanrtye pilleHHS A0 TEpUTOpii; OI3HEC 1HBECTYe 1 HaJga€ MOCIYTH;
KOpHUCTYBau (pOpMYe MOMHUT 1 3BOPOTHUM 3B’s130K. [1yOniune ynpaiiHHs 3a0e3medye
CYMICHICTh LIMX 11 1 BTPYYA€EThCS TaM, J€ PUHOK HE 3JaTHUI CaMOCTIHHO MOAOJATH
MepexeBl, IHPpacTpyKTypHi abo 1HpopmarliiiHi 6ap’epu.

[HcTUTYyLIMiHA apXITEKTypa MepexoAy MOoTpedye YiTKOro po3NOALTy pojiell Mix
cy0’extamu myOniyHOi Biagu. Ha nentpasbHOMY piBHI (DOPMYIOTHCS CTpaTerivyHi
71, TEXHIYHI BHUMOTH, T[IOJAaTKOBI Ta 1HBECTHUI[IHHI CTUMYJH, I[paBUIIa
(YHKIIOHYBaHHS! €HEPTeTUYHUX 1 TPAHCIOPTHUX PUHKIB. PerionanbHuil Ta MiclieBui
piBHI Oe3mocepeHbO BIUIMBAIOTH HA IMPOCTOPOBE PO3MILIEHHS 1HPPACTPYKTYpH,
NapKyBaHHS, MYHIIWINAIGHUNA TPAHCIOPT, 3€MEJbHI IMHUTAaHHS Ta IHTETparliio
3apsAHUX PINIEHh y MIChKe cepefoBUIe. PeryiasTopu eHEepreTHYHOTO CEKTOpY
BHU3HAYAIOTh YMOBHM MNpUEAHAHHS W (YHKI[IOHYBaHHS MEpPEXK, TOJI SK TpPHUBATHI
OTIEPATOPH 3IIMCHIOIOTh OCHOBHY YaCTUHY 1HBECTHI[IN. BiICYyTHICTD y3roXKEHHS MK
IIUMU PIBHSMU CTBOPIOE IHCTUTYIIMHI PO3PUBU: TPAHCIOPTHA IUIL MOXE HE OyTH
3a0e3MneueHa MEPEKEeBOI0 MOTYKHICTIO, @ €HEpreTUYHEe PIlIeHHS — HE BIANOBIAATH
IPOCTOPOBOMY TMOMUTY. TOMYy KOOpJAMHAIlsl MOBUHHA OyTH BOyJOBaHa B MEXaHI3M
MOJIITHKY, a HE 31CHIOBATHCS JIUIIIE CUTYaTUBHO.

PerynsTopHuii MexaHi3M JOIUIBHO IIPOCKTYBATH 32 MPUHITUIIOM TEXHOJOTTYHOT
HEUTpPaLHOCTI B YaCTHHI KIHIIEBOi CYCHUIBHOI METH Ta TEXHOJOTIYHOI
cnenuivyHOCTI TaM, Jie I[boro moTpedye Oe3mneka i iHdpacTpykTypa. JlepxaBa Moxe
BHU3HAYaTH Oa’kKaHWUU pe3yJbTaT — CKOPOUYEHHS BUKHUIB, CHEPTETUYHOI 3aJI€KHOCTI
ab0 JOKaJIBbHOTO 3a0pyIHEHHS — HE HaB S3yIOYH €JUHY TEXHOJIOTIIO0 I BCiX
cerMeHTiB. BomHodac 3apsiiHi CHUCTEMH, aKyMyJIATOPH, BOJHEBI TEXHOJOTil YU
aNMbTEPHATUBHI TaJMBa MAIOTh Pi3HI TEXHIUHI PHU3UKH 1 TOTPEOYIOTh OKpPEMHUX
cranmapTiB. bamanc nmmx miaxoxiB 3amobirae JBOM KpaWHOIIAM: TEPEIYacHOMY
OJIOKYBaHHIO TMEPCIIEKTUBHUX TEXHOJIOT1M Ta PEryasTOPHIN HEBU3HAYEHOCTI, 3a SKOi
1HBECTOp HE PO3yMi€ BUMOT J0 O€3IeKH, CyMICHOCTI i AOCTYIy.

EKOHOMIYHI CTUMYJIM MalOTh OIL[IHIOBATUCS HE JUIIE 32 iX NPUBAOJIUBICTIO AJIS

KOpUCTyBaua, a ¥ 3a JoAaTKoBicTiO. [[ogaTKOBICTH O3Haudae, 1m0 OrojkeTHa abo
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MOJATKOBA MIIATPUMKA IMOBMHHA CIPUYMHATH 3MIHY MOBEIIHKH, sfKa Oe3 Hel He
BimOynacs 6 abo BimOysacs 3HA4YHO Mi3HilIE. SIKIIO CTUMYJ OTPUMYIOTh MEPEBAKHO
Ti CHOXHUBaui, skl 1 0e3 HhOro npuadanu O BIAMNOBIIHUN TPAaHCHOPTHUM 3aciO,
¢ickanbHa e(EeKTUBHICTh TMOJITUKH 3HIXKYETbCA. ToMy MeXaHI3MU HIATPUMKHU
JIOIUIbHO  AudeEepeHIliloBaTH 3a  CerMEHTaMHu,  J0XOJaMH, I1HTCHCUBHICTIO
BUKOPHUCTAHHS, €KOJIOTITYHUM e¢deKToM abo pOJUII0 TPaHCIOPTHOTO 3aco0y B
nyOniyaux mnociyrax. OKpeMuid MpIOpUTET MOXKYTh MaTH KOMEpIIHHI MapKu 3
BUCOKUM MPOOIroM, rpoMaJCbKUi TPAaHCIIOPT YU MYHIIUNAIBHI CITYXOH, 1€ OJUHULS
HIATPUMKH 37]aTHA 3a0€3MeUnTH OUTBIITNN eKCIUTyaTallliHuM eeKT.

[IyOniyHi 3akymiBii MOXYTh BHUKOHYBAaTH pOJb JE€MOHCTPALIHHOIO Ta
PUHKOYTBOPIOIOYOTO I1HCTpyMeHTy. JlepaBa 1 Tpomaaud BOJOIOTh 3HAYHUMHU
aBTONapkaMu, a TOMYy 37aTHi (opMyBaTH TmependadyBaHU TMOMHUT HAa HOBI
TexHoJjorii. [Ipote 3aKkymniBias HU3BKOEMICIHHOTO TPAHCIIOPTHOTO 3ac00y 0e3 OIIHKU
MOBHOTO KUTTEBOTO IIMKIIY MOKE MPU3BECTU 10 HEpalioHaTbHUX BUTpaT. HeobxiaHo
BpaxoBYyBaTH 1HQPACTPYKTYPY 3apsKaHHS, PEKUM EKCIUTyaTallii, BapTiCTh €Heprii,
TeXHIYHE OOCJIYroByBaHHs, HaBUaHHs IIepCOHATY Ta yTWJi3aliio OaTtapeil.
JIOIIUIBHUM € TIepexia BiJl KPUTEPI0 MiHIMAJIbHOI 3aKYIIBEIbHOT IIHU O CYKYITHOI
BapTOCTI BOJIOJIIHHS Ta BUMIPIOBAHOTO €KOJIOTTYHOT'O PE3yJIbTaTy.

Cucrema peryjiioBaHHsS TIOBHHHA TependadaT MEXaHI3M  PEryJspHOTO
neperyisny iHcTpyMeHTiB. Ha paHHi# cTajii po3BUTKY PUHKY MPSMi CTUMYJIH MOXYTh
OyTH BUTIpaBIaHUMH Y€pe3 BUCOKY IIIHY TE€XHOJOTII Ta iHPpacTpyKTypHUil AEIITUT.
VY Mipy 3HIDKEHHSI BapTOCT1 ¥ MOIIMPEHHS TEXHOJOTIi HaJMipHA MIATPUMKA 3/1aTHA
CTBOpIOBaTH (hicKanbHI BTpATH Ta BUKPHBJICHHS KOHKYpEHIlli. TOMy KOXE€H CTUMYJ
Ma€e MaTH KpHUTepii BXOAY, MOKA3HUKH PE3yJIbTATUBHOCTI Ta YMOBU MOCTYIIOBOTO
sropraHHa abo TpaHchopmarii. Takuii perymaTopHUN KUTTEBUH MHKI POOHTH
MOJIITUKY aJIallTHBHOI0 Ta 3MEHIINY€ PHU3UK TEPETBOPEHHS TUMYACOBOi IMUIBIH Ha
MOCTIMHUI 1HTEepeC, He TIOB’ I3aHUM 13 TOCATHEHHSM CTPATETIYHOT METH.

JIns  MDKBIZOMYOi  KOOpPAMHAINT  JOIIJIBHO  3aCTOCOBYBAaTH  MATPHITIO
BIAMOBIAAIBHOCTI, A€ IS KOXKHOTO KJIHOYOBOI'O IMPOIIECY BU3HAYEHO OpraH, IIIo

dbopmye mONITUKY, opraH abo omepaTop, SIKHi peajidye pillleHHS, JKEepeo JaHHX,
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MexaHi3M (iHaHCyBaHHS Ta TIOKa3HUK pe3yiabrary. Hanpukman, po3BUTOK
MIBUJIKICHOTO 3apsiPKaHHS B3JI0BXK TPAHCIIOPTHUX KOPUIOPIB OJTHOYACHO MOTpedye
TPAHCIIOPTHOTO IUTAHYBaHHS, MEPEKEBOr0 NPUEAHAHHS, 3E€MJIICKOPUCTYBAHHS,
TEXHIYHOI CTaHAAapTU3alil Ta NOPUBATHUX IHBECTHUIIN. KO BiANOBIIATBHICTD
OlMCaHa JUINE 3arajibHO, 3aTPUMKa Ha OyJb-KOMY eTami MOXKe 3ajumaThcs 0e3
KOHKPETHOTO BIIaCHHKA MpoOieMu. MaTpuiis J03BOJISIE TIEPEBECTH MIKCEKTOPATIbHY
HOJITHKY 3 JIEKJIAPaTUBHOTO PIiBHS B MPOIECHHUI 1 CTBOPIOE OCHOBY ISl IIU(PPOBOTO
MOHITOPHUHTY BUKOHAHHSI.

BaxmBuM I1HCTPYMEHTOM € pETyJsSTOpHE eKcrmepuMeHTyBaHHs. HoBi mopemi
3apsikanas, Vehicle-to-grid, mokanpHi eHepreTUyHiI CUTBHOTH, OOMIH eHepriero abo
THY4YKi Tapudu MOXYThb HE BINHCYBAaTUCA y TpaBuiia, cHOPMOBAHI I TPagUuLIAHOT
CHEePreTHKH. 3aMiCTh HETalHOI 3arajJbHOHAIIOHATEHOT 3MIHU PETYTIOBAHHS JTOIUTEHO
BUKOPHUCTOBYBATH TJIOTHI PEXHMH 3 YITKUMU MEXKaMH, CTPOKOM, BHUMOTaMH O
JAHUX 1 KPUTEPISIMU OLIHIOBaHHA. Takuil miaxia J03BOJISE MEPEBIPUTH TEXHOJIOT14HI
Ta TIOBEIIHKOBI €(QEeKTH, HE CTBOPIOIOYH CHCTEMHOTO pHU3HKy. s myOidHOro
yIOpPaBIiHHA I[IHHICTh IMMUIOTY MOJSATaE HE B CaMOMY EKCIIEPUMEHTi, a B 3JaTHOCTI

NEPETBOPUTH HOT0 pe3yabTaTH Ha OOIPYHTOBAHY 3MiHY IIPABUII.

10.3. IndpacTpyKTypHO-CEPBiCHA CIIPOMOKHICTH TA YIIPABJIIHHS JAHUMH

y HOBiii MO/eJIi aBTOMOOLIBHOI MOOLTBLHOCTI

[HbpacTpyKTypHa CHPOMOXKHICTH € MaTePlAIbHOI MEXEIH EHEPreTUIHOTO
nepexoay. HaBiTh 3a BHCOKOrO MOMHUTY HAa EIEKTPOMOOLIl TEMIl iX TOIIUPEHHS
00OMEXY€ETbCS JTIOCTYIHICTIO JIOMAIIHBOTO, POOOYOro, MICBKOTO Ta MiXKMICHKOTO
3apsmxkanHsa. |EA y npornosax Ha 2035 pik mpsMo TMOB’S3y€ MOAAIIbINE 3POCTAHHS
EJIEKTPOMOOUTBHOCTI 3 TONITHYHOIO TMIATPUMKOIO Ta JOCTATHICTIO 3apsIHOi
iHbpacTpyktypu [10]. Jns myOmidHOTO YIpaBiiHHS 1€ O3HAYa€ HEOOXITHICTH
IJIaHYBaTH HE JIUIIE KUTBKICTh CTAHI(IN, a IXHIO TIOTYXKHICTh, Teorpadito, HTIMHICTD,
CYMICHICTh, 3aBaHTQ)KEHHS 1 B3aEMO/IIIO 3 MEPEXKEIO.

JIOUIBHO ~ PO3PI3HATH  YOTUPU  (PYHKIIOHAJIbHI  CErMEHTH  3apsaHOL
iHppacTpyktypu. llepminii — mnpuBaTHE TMOBUIbHE 3apsjpKaHHA 3a MICLEM

NpokuBaHHs. [lpyruii — 3apskaHHd Ha poOOTI Ta y MICISX TPUBAJIOTO
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nepeOyBanHd. Tperii — myOJidyHe MICBhKE 3apsAJKaHHS JJs KOpPUCTyBaudiB 0e3
BJIACHOrO Mapkomiciis. YeTBepTUil — IIBUAKICHI KOPUAOPHI CTaHIIT ISl MDKMICBKHX
MOT3/I0K 1 KOMepLiiHOro TpaHncnopty. KokeH cerMeHT Mae 1HIly €eKOHOMIKY, BAUMOTH
70 Mepexi Ta poib myosiuHoi Biaau. [loniTuka, 10 paxye BCl TOUKH OJHAKOBO, HE
B1J100paka€e peasbHO1 TOCTYIHOCTI.

[IpocTopoBe maHyBaHHS TOBMHHO BHXOIUTH 3 (HaKTUYHUX CIEHApiiB
MOOUTBHOCTI. BuCOKka MIBHICTh 3apsHUX CTAHIIM Yy LEHTPl BEJIMKOrO MiCTa HE
KOMIIEHCY€E BIJCYTHICTh I1HQPACTPYKTYpH HA MDKMICBKOMY MapumipyTi abo y
OaraTokBapTUpHHX paioHax. ToMy JJOIUIPHO BUKOPHCTOBYBATH T€OAHATITUYHI
MOJIeNl, IO MOEAHYIOTh IHTEHCUBHICTh PYXY, CTPYKTYPY KHUTJIOBOrO (POHIY, HASIBHI
CJIEKTPUYHI TOTY>KHOCTI, MICIS TSKIHHS, TYPUCTHYHI MOTOKM Ta MEpPCIEeKTUBHI
TpaHCOPTHI Kopuaopu. [1yOniuHa miaTpuMKa Mae CIipsiMOBYBAaTHUCS IEPEIYCIM TYIH,
Jie ICHY€ CyCIUIbHO 3HauyIlla MporajnuHa, ajie HeJJOCTaTHIM NMPUBAaTHUN O13HEC-KEHC.

AFIR dopmye mns €C Joriky KOPHUIOPHOTO TOKPUTTS 1 MIHIMaJIbHOT
IHPPAaCTPYKTYPHOI JOCTATHOCTI, @ TaKOX BCTaHOBIIIOE€ BUMOTH J10 IIPO30POi OIIIATH
Ta naHux [6]. ns YkpaiHu, sika IHTETpYeThCS 10 €BPONEHCHKUX TPAHCIOPTHHUX
MEpEeX, CYMICHICTh 13 TakMMHU MIAXOJaMU Ma€ NPAKTUYHE 3HAUYEHHS s
TPAaHCKOPAOHHUX TOI3/I0K, JOTICTUKU Ta IHBECTHUIlIH. [Ipu 1boMy mpsiMe KomitoBaHHS
KUIbKICHUX HOpPMAaTHBIB 0€3 ypaxyBaHHs CTaHy yKpaiHChKOi Mepexi, Tpadiky Ta
BOEHHUX PHU3UKIB Oyiio 6 MeToooriyHo XxuOHuM. HeoOxiqHa moeTarHa ajganTtarfis.

Enepretnuyna iHdpacTpykTypa TOBHHHA PO3TISIATUCS pPa3oM 13 3apsaHOIO.
[ToTy>Ha CTaHIliS € OJHOYACHO TPAHCIIOPTHUM CEPBICOM 1 3HAYHHM EIEKTPUYHUM
HABaHTAXEHHAM. TOMy TIpH IUIAaHYBAaHHI HEOOXIJHO OI[IHIOBAaTH JIOCTYITHY
MOTYXHICTh, BapTICTh MPHUENHAHHS, MOXIUBICTh JIOKATHBHOTO HAKOMHYEHHS,
reHepallii Ta KepoBaHOTO 3apskaHHs. Y mepcrnektuBi Vehicle-to-grid moxe
NEPETBOPUTH YACTUHY aBTOMAPKy Ha PO3MOJUIEHUH pecypc THYYKOCTI, OJHAK AJis
IILOTO TOTPiOHI CTaHAAPTH, Tapu(H, OOTIK 1 puHKOBI nmpaBmia. [1y0niuHe yrnpaBiaiHHS
Ma€ CTBOPUTH YMOBU [UJIsl TUIOTYBaHHS TakuX Mojeie 0e3 meperdyacHoro

3aKpIUICHHS OJIHIET TEXHOJIOT 1.
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HagiiinicTe 1HQpPAacTpyKTypu € HE MEHII Ba)XJHMBOIO, HDK ii KUIBKICTb.
KopuctyBau ouiHIOE cCUCTEMY Yepe3 UMOBIPHICTh YCHIIIHO 3apsAUTH aBTOMOOLUIb Y
notpiOHuit 4vac. Tomy moka3Huku UPtime, dYacrora BIiAMOB, CepelHid dYac
BIJTHOBJICHHS, TOCTYIHICTh MIATPUMKHU Ta TOYHICTh 1H(OpMAaIlli MPO CTaTyC CTaHIi
MOBUHHI CTaTH YaCTHMHOIO MOHITOpHHTrY. lle 3Milrye ynpaBiaiHCBKY yBary Bij
«BctaHoBieHo N cTaHIii» 10 «3abesneyeHo N oAMHUIL peabHO JOCTYMHOT
HNOTYKHOCTI1 3 BU3BHAUYEHUM PIBHEM HAJIIHHOCTI».

JlaH1 cTaroTh OKpeMoro 1H(pacTpyKTyporo nepexoay. s mianyBaHHs MOTPiOH1
BIJOMOCTI MPO aBTOMApK, peecTpailii, npoOdir, 3apsaHl TOYKH, MOTYXHICTb,
BUKOPUCTAHHS, MEPEKEB1 OOMEXKEHHS, I[IHM Ta CEPBICHY JOCTYMHICTh. YacThHa 1HX
JaHUX HAJCKUTh JIepKaBi, YacTMHA — TPUBATHUM OIEpaTopaM. 3aBJIaHHSA
nyOJiYHOrO BpSAJYBaHHA TMOJSTa€ y BU3HAUEHHI MIHIMAQJIBHOTO Ha0Opy AaHMX,
npaBui iX cTaHAapTH3aIlii, 3aXUCTy 1 MOBTOPHOIO BUKOPHUCTaHHS. BiIKpUTICThH
noBMHHa OyTH JIOCTaTHBOIO JJIs HaBiramii Ta aHamizy, aje He MOpYIIyBaTH
KOMEpIIIHHY Ta MepcoHaIbHy KOH(1ACHIIHHICTS.

[Iponony€eThCst CTBOPUTH KOHIEIIIIIO «IIU(POBOTO macnopra iHPpacTpyKTypHOI
CITPOMO’KHOCT1 TepUTOpii». BiH MOXe BKJIFOYATH KITBKICTh 1 MOTYXHICTh 3apsIHUX
TOYOK, 1X JIOCTYIHICTh, CEPEIHE 3aBaHTAKCHHS, YaCTKy XHUTJIOBOTO (oHmy Oe3
NPUBATHOTO  3apsDKaHHS, PE3epB  CICKTPOMEPEKi, KUIBKICTh  CEpPBICHUX
HiAIPUEMCTB, 1110 MPAIIOIOTH 13 BHCOKOBOJIBTHUMH CUCTEMaMH, Ta CEPEIHIO BIICTaHb
70 TIBUAKICHOT 3apsiaku. Takuii macmopT moTpiOeH He A paH)KyBaHHS Tpomaj, a
JUIST BU3HAYEHHsSI TUMY 1HPPACTPYKTypHOTO AediuTy 1 BUOOPY BIAMOBIIHOTO
THCTPYMEHTY TOJITHUKH.

CepBicHa CIIPOMOXHICTh TTOBHHHA BUMIPIOBATHCS OKPEMO. 3POCTAaHHS MapKy
EIeKTPOMOOUTIB  cTBOpIOe  moTpeOy y  miarHoctwii — Oatapeir, poOoTi 3
BHUCOKOBOJIBTHUMH KOMIIOHEHTaMH, TEIUIOBUMU CHUCTEMaMH, CHJIOBOIO €JIEKTPOHIKOIO
Ta MPOrpamMHUM 3a0e3nedeHHsAM. TpaaulliiiHa KOMIIETEHTHICTh MEXaHIKa HE 3HHKAE,
aje JIOMOBHIOETHCS EJEKTPOTEXHIUHOIO 1 mudpoBoro. g nepkaBu 1€ NUTaHHS
npodeciiiHoi ocBiTH Ta Oe3meKku mparli; s O0i3HeCy — IHBECTHIIIN y OOJagHaHHS;
JUISL CTIOYKMBaya — JIOCTYIMHOCTI SIKICHOTO PEMOHTY. BiICYTHICTh cepBICHOT Mepexi
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MOXE YMNOBUIBHUTH NPUUHATTA TEXHOJOTIl HaBITh 3a JOCTaTHBOI 3apsaHOl
1HQPaCTPYKTYpH.

Js CTO mepexiag Mae acUMETpUYHMM Xapakrep. YacTuHa TpaguuiiHux pooir,
OB’ SI3aHUX 13 IBUTYHOM BHYTPIIIHBOTO 3rOPSHHS, CKOPOUYETHCS, HATOMICTh 3pOCTAE
POJIb €JIEKTPOHHOT J1arHOCTUKHU, XOJ0BOT YACTUHU, KIIMAaTUUYHUX CHUCTEM, OaTapei 1
nporpaMHuX OHOBJEHb. [lyOniuHa mMoJiTHKAa HE IOBHMHHA KOHCEPBYBATH CTapy
CTPYKTYpYy 3alHATOCTI, aje MOXE€ 3MEHINYBaTH COIIAbHY I[iHYy MEpPEeXoay duepes
nepekBarigikalliio, MOAyJbHI TporpaMu HaBYaHHS, CEPTUQIKAIIF0 KOMIETEHTHOCTEN
Ta JOCTYH MaJIUX MiAMPUEMCTB JI0 HaBYAIBHOT iHPpacTpyKTypH.

Oxkpemoi yBaru notrpelye MOBOKEHHS 3 TATOBUMH OaTapesiMM TICIs aBapii 1
3aBepieHHs mepioro kurreporo mukiay. CTO, eBakyaTtopw, CTpaxoBi KOMIIaHIi,
orepaTopyd BIAXOAIB 1 CIyXOM pearyBaHHi MaiOTh JISITH 32 CYMICHUMU
npoTtokoiamu. [lomkomkena Oarapes MOXe 3aJUIIATUCS HKEPEIOM PHU3HUKY ITiCIs
NPUIMHEHHS BUAMMHUX O3HaK aBapii. TomMy HeOOXigHI BUMOTH [0 THUMYaCOBOTO
30epiraHHsi, TPAHCIOPTYBAaHHS, [IIATHOCTUKM Ta TMepefadyi  YMOBHOBAXEHUM
oneparopaM. lle mpukian chepu, ne TmpuBaTHA oOIepallis Mae YITKUHA MYyOJTYHHMA
Oe3MeKOBUI BUMIP.

[HbpacTpykTypHa TMOJITHKA TIMOBMHHA OYTH CTIHKOK JIO BOEHHHX 1
HaJ3BUYAMHUX pHU3HUKIB. Po3mojiieHa Mepeka 3apsKaHHSI MOXE IIiABUITYBaTH
CTIAKICTh, aJie 3alleKUTh BiN eJeKTponmocTadaHHs 1 3B’sa3Ky. I KpUTHUYHHX
MapHmipyTiB Ta CIyXO0 JJOLUIBHO TMependayatu pe3epBHE >KUBJICHHS, JIOKaJIbHI
HAKOMWYyBaydi, MPIOPUTETHE BITHOBJICHHS Ta albTepHATHBHI creHapii. [lpuHiun
resilience by design o3nHauae, MO CTIHKICTh 3aKJIAJAETHCS y MPOSKTYBaHHS, a HE
JOTAETHCS TICISA TIEPIIOro MacmTabHOTO 30010.

KopucryBampkuii Bumip 1HOPACTPYKTYpH BKJIIOYAE MPOCTOTY  OILJIATH,
3pO3yMUTICTh Tapudy, MOCTYMHICTH iH(GOpMAIli Ta BiICYTHICTh IMITYYHUX Oap’€piB
MDK omepaTopamu. €Bporneiicbki BuMoru monao ad hoc ommatu ta iHdopmarii mpo
IIHU TIOKa3yl0Th, II0 IHTEPONEPaOENbHICT Ma€ HE TUIbKM TEXHIYHMM, a U

cro>kuBuYMi xapaktep [6]. s Ykpainu HOLUIBHO OpIEHTYBATUCSA HA MOJIEIb, Y AKIN
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0a3oBe 3aps/KaHHS HE BHUMarae OOOB’SI3KOBOTO JOBTOCTPOKOBOTO KOHTPAKTY 3
KOXXHUM OKPEMHM OIIepaTOPOM.

JIyist ympaBIliHHS PO3BUTKOM MPOMOHYETHCS MATPHUI «IIOMUAT — Mepeka —
cepsicy. KoxkHa TepUTOpIs OLIIHIOETHCS 32 TPhOMa OCSAMHU: (PaKTUUHHMM 1 MPOTHO3HUI
MONMUT HAa HOBI TPAHCHOPTHI TEXHOJIOTII; €JEKTpOMEpeKeBa Ta 3apsjiHa
CIPOMOXKHICTB; JOCTYIHICTh CEpBiCYy 1 KoMIeTeHTHocTeil. Hampukman, BUCOKHI
NOMUT 3a ci1abkoi Mepexi MoTpedye THBECTULIM y MOTYXHICTh; HU3bKUI MOMUT 3a
n00poi Mepexi — 00EpeKHOCTI 3 KamiTalbHUMU CYOCHUJIISIMHU; BUCOKUU TIOIMHUT 1
Mepexa 3a cllabKoro cepBicy — mporpam MiAroTOBKU KaapiB. Takuii miaxig poOUThH
MOJIITUKY aJPECHOIO.

Orxe,  1HQPACTPYKTYPHO-CEPBICHA  CIPOMOXKHICTH €  IHTETPAJIbHOIO
XapaKTePUCTUKOK  TOTOBHOCTI  TEPUTOPIi JO  CHEPreTHYHOI  MOJCpHi3allii
aBTOMOO1TLHOT MOOUTHHOCTI. BOHA HE 3BOAMTHCS 10 3apsSIHUX CTAHIINA 1 BKIIOYAE
CICKTPUYHY MEpexy, JaHi, PEMOHT, KaJpH, JOTICTUKYy Oarapeil, aBapiiiHe
pearyBaHHs Ta KOPUCTYBaIlbKi cepBicu. Came 11 MIMpOKa paMKa JO3BOJISIE YHUKHYTH
CUTYyallil, KOJU IIBHJKE 3POCTAaHHS OJHOTO €JIEMEHTa CTBOPIOE BY3bKE MICIE B
THITIOMY.

[HbpacTpykTypHa CHPOMOXKHICTH TIOBHHHA OIIHIOBATHCS HE KUIBKICTIO
3apsTHUX TOYOK SIK TaKOro, a iX (PYHKIIOHAJIBHOK JOCTaTHICTIO. [[B1 TepuTopii 3
OJIHAKOBOIO KUIBKICTIO CTAHIIIA MOXXYTh MaTH MPHUHIIMIIOBO Pi3HY SKICTh JOCTYITY
4yepe3 TMOTYXKHICTb, HAAIMHICTh, PEKUM pPOOOTH, PO3MIIICHHS Ta IHTCHCHUBHICTH
nonuTy. ToMy IOIUIPHO BUKOPUCTOBYBATH HAOip MOKA3HUKIB: 3apsiHa MOTYXHICTb
Ha OJMHUIIO €JIEKTPUYHOTO MApPKY, CepeaHs BIACTaHb JI0 MyOJIIYHOI TOYKH, YACTKA
IIBUAKICHUX CTAHIII Ha MDKMICBKHX MapHipyTaX, KOeQilieHT TEeXHIYHO1
JOCTYITHOCTI, 3aBaHTAXKCHICTh y MIKOBI TOAMHU Ta YacTKa HACEJICHHX IyHKTIB 13
0a30BUM MOKPUTTAM. Takuil miaxij 3MilIye YIpaBIiHCHKY yBary Binl ¢OpMaibHOTO
HapoITyBaHHS 00’ €KTIB 10 SKOCTI CEPBICY.

[InanyBaHHs 3apsiAHOT MepexkKi Mae OyTH MOB’sI3aHE 3 TPOTHO30M IIPOCTOPOBOTO
nonuty. JlaHi mpo peecTpaiilo TPAaHCHOPTHUX 3ac00iB, TPAHCHOPTHI MOTOKH,

UIUTBHICTh HaceJeHHs, TUl 3a0yJO0BH, MAapKyBaHHSA, TYPUCTUYHI MaplIpyTH Ta
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KOMEpLIHHI [EHTPU MOXXYTh BHUKOPUCTOBYBATHCS MJii BU3HAUEHHSA 30H JACPIIUTY.
Oco0MMBO BaXKJIUBO BIIPI3HATU HIYHE TMOBUIBHE 3apsKaHHA BiJl IIBUIKICHOTO
Tpan3zutHoro. Ilepme mnorpedye iHTerpamii 3 JKMTJIOBOI Ta MAPKYBAJIbHOIO
1HPPaCTPYKTYpOIo, Apyre — BHUCOKOI MOTYXKHOCTI Ha Kopuaopax. €numHa cxema
pO3MIIIEHHS Ul IIUX cleHapliB Oyzne HeepekTuBHO. IlyOniuHe miuaHyBaHHS Mae
3a/laBaTl MIHIMaJIbHI CTaHJAPTH JOCTYMHOCTI i yCYBaTU TEPUTOpPIaibHI MPOTaJIUHH,
3aJIMIIAI0YM KOHKYPEHTHOMY PHHKY BHOIp KOHKPETHHX Oi3Hec-Mojaelield Tam, ¢
TIOTIHT YK€ JIOCTaTHIH.

EnekTpoMOOUIBHICTE  CTBOPIOE  HOBY  (OpMYy  B3a€EMO3JIEKHOCTI  MIXK
TPAHCIIOPTHOIO Ta PO3MOJLIBYOI0 EJIEKTPUYHOI Mepexero. s eHeprocucreMu
BXJIMBUM € HE JIMIIE PIYHUKA O0OCAT CIIOKHUBaHHSA, a dYac OJHOYACHOTO
HaBaHTa)KEHHs. MacoBe 3apsyDKaHHS TICIs 3aBepIICHHs po00dYoro JHS MOXKE
CTBOPIOBATH JIOKAJbHI ITIKW HABITh 3a MOMIPHOTO 3arajlbHOTO CIIOKWBaHHSA. ToMy
yIpaBIiHChKa MOJIENTb TOBUHHA CTUMYIIIOBATH KEPOBAHE 3apsi/KaHHs, 4acoBl Tapudu
Ta IUQGPOBY B3aEMOMAII0 3apsaHOI 1HGpAcTpyKTypu 3 Mepexero. Lle mo3Boise
YaCTKOBO 3aMIHUTH KaIliTaJIOMICTKE PO3IIUPEHHS MEpEeXKi YIPaBIiHHIM IOMUTOM.
Bognouac Taki pimeHHsS MOTPEeOYIOTh 3aXMCTy JAaHMX, 3PO3YMUIMX MpaBWI IS
CIO’KMBaya Ta TEXHIYHOT CyMICHOCTI 00J1aTHaHHS.

CepsicHa iH}pacTPyKTypa € HE MEHII BaXXJIMBOIO, HDK 3apsaHa. [lepexim mo
eNeKTpu(IKOBAHOTO TAPKy 3MIHIOE CTPYKTYypy poOIT CTaHIi TEXHIYHOTO
0oOCITyroByBaHHS: 3MEHINYETHCS YacTHHA OMepalliii, MOB’SA3aHUX 13 JABUTYHOM
BHYTPIIIHBOTO 3TOPSHHS, aje 3pocTae moTrpeda y BHCOKOBOJBTHINA JIarHOCTHIIL,
€JICKTPOHIIIll, MPOTPAMHOMY 3a0€3IeUeHHI, CUCTEMaxX TEPMOMEHEKMEHTY Ta POOOTI
3 Oarapesmu. Jlna HezanexHux CTO 1me o3Ha4ae HEOOXIAHICTH IHBECTHUIIIH B
oOnagHaHHS 1 KOMIETEHTHOCTI. SIKIIO CEpBICHUN CEKTOpP HE BCTHUTAE 32 OHOBJICHHIM
MapKy, KOPHUCTYBad CTHKA€THCS 3 JePIIUTOM PEMOHTY, BHCOKHMH I[iIHAMH Ta
reorpadiqHO0 KOHIICHTpalicro mocayr. OTxe, mpodeciiHa MiAroToBKa 1 TeXHIYHA
MOJICpHI3aIlisl CEPBICY MAalTh PO3TISAATUCS SK €JIEMEHT ACpP:KaBHOI TIONITHKH

nepexoy.
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Oco6nmBo1 yBaru notpeOye 6e3nexa poOiT 13 BUCOKOBOJILTHUMHU cucTeMamu. Ha
BIIMIHY B TPAJUUIAHOTO PEMOHTY, MOMUJIKA MiJ Yac pOOOTH 3 TATOBOIO OaTapeero
Y1 CHJIOBOIO €JIEKTPOHIKOIO MOKE CTBOPIOBATH CHEU(IYHI PU3UKU AJI EpCOHANY U
o0’exkta. IlyOmiyne ympaBiaiHHA TYT T[OBHHHO 3a0e3mnedyBaTH  IOEJIHAHHS
npodeciiHUX CTaHAapTiB, HABYAHHS, BUMOTI OXOPOHU IMpalli, MOXKEKHOI O€3MeKu Ta
MpaBWJI TIOBOJDKEHHS 3 TMOMIKO/DKEHUMHU Oarapesmu. [lpum 1mpomy HaamipHe
pETYIIOBaHHS MOXXE HEOOIPYHTOBAaHO OOMEKHTH HE3aJICKHHH CEPBICHHI PHHOK.
3aBiaHHs TOJSITA€ Y BCTAHOBIICHHI NPOIOPIIIMHUX BHUMOT, IO MiATBEPKYIOTH
KOMIIETEHTHICTh 1 0€3MeKy, ajieé He CTBOPIOIOTh IITYYHOI MOHOIOMI3allii TEXHIYHOTO
00CITyroByBaHHS.

Jlani cTaloTb OKpeMHM 1H(QPACTPYKTYpHHUM pECypcoM  aBTOMOOUIbHOI
MoOUThbHOCTI. CydacHM# TpaHCIOPTHUM 3acid TreHepye iHQopMaIllilo Mpo CTaH
CUCTEM, CIIOKMBAHHS €HEprii, 3aps/pKaHHS Ta eKCIUTyaTalliiiHi mapaMmeTpu. 3apsaHi
OTIepaTOPH MAIOTh JIaH1 MPO TMOMHUT 1 JAOCTYIHICTh, €HEPreTUYHI KOMIIaHIi — IMpo
MEpeKeBe HABAaHTAXKEHHS, OPTaHU BJIAJIM — IPO PEECTPAIiI0 i TPAHCIIOPTHI MOTOKH.
OxpeMo 11l MacuBH MalOTh OOMEXEHY I[IHHICTb, aje iX Y3TrO/)KeHEe BUKOPUCTAHHS
MOXKE€ CYTTEBO TMOKpAallMTH TIUIaHyBaHHs. BoaHowac iHTerpaiisi He O3Hayae
HeoOMexeHnud jgoctyn. [loTpiOHI mpaBuia MiHIMIZAIIl JaHUX, 3HEOCOOJICHHS,
BHU3HAYCHHS METH BUKOPHUCTAHHS Ta BIIMOBIAAIBHOCTI 32 SKICTh.

Jns ynpaBniHHS 1HQPACTPYKTYpOIO JOIIILHO chopMyBaTH IU(POBY KapTy
CIIPOMOKHOCTI, fIKa TIOE€JHY€E TPAHCIIOPTHI, EHEPTeTUYHI Ta CEPBICHI MOKa3HUKU. Ha
HIA MOXYTh BiIOOpa)kaTUCs peecTpallis eleKTpu(]iKoBaHOTO TPAHCIOPTY, IMyOIiuHI
3apsAHI TOYKA Ta X TOTYXKHICTh, 3aBaHTAXKEHICTh MEPEKEBUX BY3IiB, KIIOYOBI
TPAHCTIOPTHI ~ KOPUIOPU, MICII  KOHIIEHTpAIii aBTOMapKiB 1 JOCTYIHICTH
kBanidikoBanoro cepsicy. Taka kapTa He NMOBMHHA OyTW NHIIE Bi3yamizariero. I
yIOpaBIiHChKA (QYHKI(iS TIOJSATAE y BUSBICHHI PO3PUBIB 1 TIpiopuTe3allii iHBECTHIIIH.
Sxmo TepuTOopiss Ma€ BHCOKHK ITOTEHINIMHUN IIONMWT, ajieé HHU3BKY MEpPEKEBY
CIIPOMOJKHICTh, MOTPIOEH I1HIIWM HaAOIp pillleHb, HDK Yy 30HI 3 JOCTaTHHOIO

MOTYKHICTIO, aJie BIICYTHIM MPUBATHUM 1HBECTOPOM.
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[HppacTpykTypHa NOJITHKA MOBMHHA BpPAXOBYBAaTH IMOBHUU >KUTTEBHI LHUKII
akymyJsatopiB. IlomupeHHs: enexTpoMoOuUIiB TOCTYNOBO (POpMye MOTIK Oatapeil, siKi
BTPATUIM XapaKTEePUCTUKUA Ui TPAHCIIOPTHOTO BUKOPHCTAHHA, aj€ MOXKYTh
30epiratu IHHICTh JUIsl CTAI[lOHAPHOIO HAaKOMMYEHHS a00 MiJJIsraTi nepepoOIeHHIO.
Lle cTBOpIOE HOBHMI JAHIIOr BIANOBIIAJBHOCTI MK BUPOOHUKOM, IMIIOPTEPOM,
BJIACHHKOM, CEPBICOM, OMEpPaTOpPOM IMOBTOPHOTO BHKOPUCTAHHS Ta MEPEPOOHUKOM.
JUis  AepaBu BaXKJIMBO 3aBYaCHO BH3HAYaTH BHMOTH JIO MPOCTEKYBaHOCTI,
6e3neuHoro 30epiranHs, TPAaHCTIOPTYBaHHS i Tiepeaadi Oatapeid. BinkmaaeHHs 1150ro0
NUTaHHS 10 MOMEHTY MacoBOTO BHOYTTs Oarapeil CTBOPUTH 1H(PPACTPYKTYPHHH 1
€KOJIOTTYHUI OOpT.

Po3BUTOK CepBICHOI CIPOMOKHOCTI Mae OYTHM TMOB’SI3aHUM 13 CHUCTEMOIO
npodeciiHoi ocBiTH. TEXHOJOTTYHUN UK aBTOMOOLIS 3MIHIOETHCS HIBHUJIIE, HIXK
TpaJUIIiifHI OCBITHI IPOrpaMH, TOMY OJHOPA30BE€ OHOBJICHHS CTaHAAPTYy HE BUPIIIY€E
npo6semy. [loTpiOHa MOAENb MOCTIMHOIO OHOBJIEHHS KOMIIETEHTHOCTEH 3a y4acTiO
3aKJajiB OCBITH, BUPOOHUKIB OOJagHAHHS, CEPBICHUX MIAMPHUEMCTB 1 POQeCIHHUX
00’enHanp. {711 Mayioro Ta CepeaHBOTO aBTOCEPBICY OCOOJMBO BaXKIMBI KOPOTKI
MOAYJbHI TpOTpaMH, SIKI JO3BOJSIOTH TpalliBHUKaM 3700yBaTH KOHKPETHI
KOMITETEHTHOCT1 0€3 TPHUBAJIOTO BIAPHUBY Bil poOOoTH. Y MyOJiYHOMY yNpaBIiHHI 1€

MOKe OYTH YaCTHHOIO TOJIITUKHU CIIPABEIJIMBOTO MEPEXOTY.

10.4. MeToquuHMid miaXiJ 10 ONIHIOBAHHS KEPOBAHOCTi €HEPreTUYHOI 0

nepexoay Ta KOHUENTyaJIbHAa MO/eJb Iy0JIYHOI MOJiTHKH

[lepexin Big omucy MONITHKHU 10 1i HAYKOBOTO OIIHIOBaHHS MOTpeOye BiAMOBIii
Ha TPUHIMIIOBE MUTAHHS: IO CaMe€ O3HA4Ya€ «YCHIIIHE IyOJIiuHe YIPaBIIHHS»
CHEPreTUYHOI  MOJICPHI3AIEI0  aBTOMOOIMBHOTO  TpaHCmopTy.  KiuTbKicTh
EJIEKTPOMOOIUTIB € BaXJIMBUM PHUHKOBUM TOKa3HUKOM, ajlieé BOHAa HE BimoOpaxkae
MOBHOTY YIPaBIIHCHKOIO pe3ynbTaTy. Bucoka dacTka enekTpoMoOUIIB MOXKe
MoeaHYBaTUCS 3 JAeIOUTOM  3apsiHOI  IHPPACTPYKTYpH,  TEPHUTOPIATBLHOIO
HEPIBHICTIO, MEPEKEBUMH OOMEKEHHSIMU a00 CIa0KOI CEPBICHOIO CIIPOMOXKHICTIO.
Tomy moTpiOHa OaraToBUMIpHA METOJMKA, IO OI[IHIOE HE TIUIBKH TEMI

TEXHOJIOT1YHO1 3aMiHH, a KEPOBAHICTh MEPEXOY.
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[IponoHy€eTbCst HOHATTS «KEPOBAHICTh EHEPIETUYHOI0 NEPEXOAY ABTOMOOUIBHOT
MOOUTBHOCTI». [lim HUM pO3yMIETHCS 3AATHICTH CHUCTEMM IMYOJIYHOTO YIpaBIIHHS
(¢opMyBaTu nepeadavuyBaHy TPAEKTOPIIO TEXHOJOTTYHUX Ta IHOPACTPYKTYPHUX 3MiH,
CBOEYACHO BUABIATH JOuUCOAJaHCH, KOOPAUHYBAaTH CyO’€KTIB, KOpPUTYBaTH
IHCTPYMEHTHU Ta 3a0e3MeuyBaTh CYCIUIbHO NPUIUHATHUHN pe3ysbTar. KepoBaHICTh HE
O3HAYa€ aJMIHICTPATUBHOTO KOHTPOJIO HajJ puHKOM. HaBmaku, BoHa XapakTepu3ye
AKICTh IPABUJI 1 3BOPOTHOTO 3B’SI3KY, SIK1 103BOJISIIOTH JCLIEHTPATI30BaHUM PIIICHHSAM
013Hecy 1 crnoXkuBayiB OPMYyBaTH Y3rOIKEHY CUCTEMY.

Jlns  omeparioHamizaiii MPOMOHYETHCS IIICTh KOMIIOHEHTIB OI[IHFOBAHHS:
CTPaTEriYHO-IHCTUTYLINHUN,  PEerylsaTOpHUM,  1HQPACTPYKTYpPHO-CHEPreTUUHUM,
PUHKOBO-CEPBICHUH, COIIaTbHO-TEPUTOPIAIbHUNA Ta pe3yiabTaTUBHUU. CTpaTeriuHo-
IHCTUTYIIMHUN KOMIIOHCHT OI[IHIOE IIUT, PO3MOAUT KOMMIETEHIN 1 KOOpAMHAIIO.
Perynsaropuuii — mnependadyyBaHiCTh MpaBWI 1 aAMIHICTPATHBHI MPOLETYPH.

[HppacTpyKTypHO-€HEPreTHYHUN — JAOCTATHICTD 3apsiIHOT MEepexki Ta 11 y3roKeHHs

3 €HEepProCcUCTeMO0. PHHKOBO-CEpBICHMI — JOCTYIHICTh TEXHOJIOTIH, PEMOHTY i
kanapiB. ColialbHO-TEPUTOPIATBHUN — JOCTYNHICTh TIEPEXONy I  PI3HUX
TepuTopii 1 Tpyn. PesynbratuBHUN — (QakTUUHI €HEPreTW4Hi, eKOJIOT14HI Ta

YIPABIIHCHKI HACTIIKH.

[HTeTpanbHU 1HACKC KEPOBAHOCTI MOXKe OyTH mpencraBieHuit y Burisai: 1GT
= wlS + w2R + w3l + w4dM + w5hT + W6E, ne S — crpareriuHo-iHCTUTYIII/iHA
CIIPOMOXHICTh; R — perynaropHa sikicth; | — i1HGpacTpyKTypHO-€HEpreTHYHA
CIIPOMOKHICTh; M — pHUHKOBO-CepBICHA 3pUTICTh; | — TepUTOpiajdbHa Ta COIliajibHA
JOCTYIHICTh; E — pe3ynbratuBHICTH; W1...W6 — BaroBi koe(illieHTH, cymMa SKUX
nopiBHioe 1. Barm wmaioTh BH3HAYaTHCS HE JOBUIBHO, a 4Yepe3 eKCIepTHE
OIIIHFOBAaHHS, aHAJII3 YyTIUBOCTI Ta TOJIAJIBIINY EMITIPUIHY MTEPEBIPKY.

CtpaTeriyHO-1HCTUTYIIMHNN  KOMIIOHEHT  MOXE  BKIIOYATH  HASBHICTH
V3rOJDKEHUX  IJIeH, BHU3HAYCHWX  BIAMOBIMAIBHUX  OPraHiB, PETYISPHOTO
MDKBIZIOMYOTO MOHITOPUHTY, JIOBTOCTPOKOBOTO (DIHAHCYBAaHHSI Ta MEXaHI3MY
Meperisiay TONITUKU. Bucoka OIliHKa HE TOBMHHA TPHUCBOIOBATHCS JIHIIE 32

HasBHICTH cTpaterii Ha manepl. HeoOxiaH1 goka3u peanizalii: OI0KETHI MPOTpaMH,
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3aTBEP/XKEH1 CTaHAAPTH, ONPWIIOJHEH1 MMOKAa3HUKH, MPOTOKOJIM KOOpAMHAIlT Ta
(pakTUYHE KOPUT'YBaHHS PIIIEHb 33 PE3yJIbTATAMH MOHITOPUHTY.

PerynatopHuii KOMIIOHEHT JOLIJIBHO BHUMIPIOBATH Yepe3 4Yac 1 CKIAIHICTb
MpoLeayp, CTaOUIbHICTh MpaBUJl, CyMICHICTB 13 mpaBoM €C, mpo3opicTs Tapudis 1
MOXKJIUBICTh OCKapxeHHs. OcoOnuBy yBary ciiJf NpUAUTUTH MPOLEAYPl NPUETHAHHS
3apsiAHOl  1HPPACTPYKTYpU N0 MEpeXi, OCKUIbKM camMe TYT TNEepPeTUHAIOThCS
TPAaHCMIOPTHUI TOMUT 1 €HepreTudyHe perymroBaHHS. llokasHukoM Moxke OyTH He
dbopmanbpHa KUIBKICTh HOPMAaTUBHUX aKTIB, & MEJIIaHHUI CTPOK peasti3allii TUIIOBOTrO
IPOEKTY Ta YacTKa €TariB, 110 MOXKYTh OYyTH BUKOHAH1 LIU(PPOBO.

[HppacTpyKTypHO-C€HEPTETUYHNI  KOMIIOHEHT Ma€ YHUKAaTH  IPOCTOTO
NOKa3HHUKAa <«3apsAHUX TOYOK Ha THUCSAYY aBTOMOOUTIB». [loTpiOHO BpaxoByBaTH
BCTAHOBJICHY MOTY)XHICTh, TEPUTOPIATbHE IMOKPUTTS, MOCTYMHICTh 24/7, uptime,
YaCTKy HIBUIKICHOT 1H(PACTPYKTYpH, 3aBaHTAaXXEHHS Ta MEpPEKeBl oOMexeHHs. B
OKPEMHX TEPUTOPISX BEJMKA KUIBKICTh MOBUIbHUX TOUYOK MOXKE OyTH JAOCTAaTHHOIO, B
IHIINX KJIIOYOBOIO € KOPUAOpHA MIBUAKICHA 3apsiaka. ToMy 1HAEKC MOBHHEH MaTH
0a3oBHil HAO1p MOKA3HHUKIB 1 KOHTEKCTHI MOJTYJII.

PunHKOBO-CEpBiCHA 3PUTICTh MOXE OI[IHIOBATUCSA Yepe3 JOCTYMHICTh MOJeiei
TPAHCIIOPTHUX 3ac00iB, CIIBBITHOIICHHS TOBHOI BapTOCTI BOJIOAIHHS, KUIBKICTH
KBaTi(hiKOBAHUX CEPBICHUX MIAMPHUEMCTB, JOCTYIHICTh TIarHOCTHUKH, HaBYAJIbHHUX
nporpaM 1 KaHaTiB MOBOKEHHs 3 OaTapesmu. Jlns YkpaiHu BaKJIMBO BKIIOYUTH
MOKa3HUK  reorpadiyHoi  JOCTYIMHOCTI  CEpBICY, OCKUIBKM  KOHIICHTpAIlisi
koMmrieTeHTHUX CTO y BeNMMKUX MicTax MOKe 0OMEXyBaTH MPHUHHATTS TEXHOJOTIi B
perioHax HaBiTh 32 HASIBHOCTI 3apSTHOT MEPEKi.

ComianbHO-TepUTOPiATbHUNA KOMIOHEHT MOTPIOHMM IS 3aro0iraHHs MOTITHIIL,
KA BUTJISAAE YCHINIHOIO Y CEPeNHIX 3HAYEHHSX, aJie CTBOPIOE HOBY HEPIBHICTb.
[Toka3HUKHA MOKYTh BKJIFOYATH TOCTYI JO MYOJIYHOTO 3apsKaHHS JJISI MEIIKAHI[IB
0araToKBapTUPHOTO KHUTIIA, TTOKPUTTS MAIMX MICT 1 KITIOYOBHUX MapIIPYTiB, YACTKY
rpoMaa 13 0a30BOIO  IHPPACTPYKTYpOK, JOCTYIHICTh  €JIEKTPU(IKOBAHOTO
IPOMAJICBKOTO TPAHCIOPTY Ta PO3MOALT OroxkeTHOI miATpuMku. Lle mo3Boisie

OL[IHUTH, XTO (PAKTUYHO OTPUMYE BUTOJIU Bi/l IEPEXOAY.
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Pe3ynpTaTUBHUI KOMIIOHEHT Ma€ pO3MEXOBYBaTH Oe3mocepenHi outputs,
OpoMiKHI OUtCOmes Ta KkiHieBi Impacts. BcraHoBnena craHmis — Output;
CKOpPOUYCHHS NePiuuTy 3apskaHHs — OUICOME; 3MEHIIEHHS MaJuBHOI 3aJIe’KHOCTI
abo BukuaiB — Iimpact. [lyOiiuHa 3BITHICTH YacTO 30CEPEIKYETHCS HA MEPIIOMY
PiBHI, OCKUIBKM #Oro jerme BHUMIPATUA. JOKTOpCbKE MOCHIIKEHHS MOBUHHO
MPOCTEXKYBATH TPUYUHHUN JIAHITIOT 1 HE TMPUIUCYBATH TOJITHIIl PE3yJbTaTH, IO
MOTJIM OYTH CIIPUUYMHEH1 30BHIMIHIMU (haKTOpaMHu.

Meronuka mMae MOeAHYBATH KUIBKICHI Ta siIKiCH1 JaHi. CTaTUCTUKA peecTpalii i
3apsAIHUX CTaHIIM MMOKa3ye MaclTad, ajie He NoscHIoe 6ap’epu. ExcriepTHi iHTEpB 10
3 onieparopamu Mepexx, CTO, MmyHinumanireraMu, ocTadyalbHUKaMU OOJIaTHAHHS Ta
KOpPHCTYBauyaMH JIO3BOJISIIOTH BHUSIBUTH MPOICAYPHI TpoOiemMu. AHali3 KeHuciB
J0TIOMAarae 3po3yMiTH 1HCTHTYIIIHHUA MapmIpyT npoekTy. OMUuTyBaHHS KOPUCTYBadiB
— OI[IHUTU CHPUUHATTS JIOCTYMHOCTI Ta pu3ukiB. [loeqHaHHS METOAIB MiABUIILYE
BaJIiTHICTh BUCHOBKIB 1 3MEHIIIY€ 3aJIe)KHICTh BiJ{ OJTHOTO THIY JIaHHX.

CuenapHuii  miaxim € HEOOXITHUM  dYepe3 BHUCOKY  HEBU3HAYCHICTH
TEXHOJOT1YHOro mnepexoay. JouuibHO (GopMyBaTH MIOHAMMEHIIE TpPU CIEHApIi:
THEPIIHHKM, KOOPAMHOBAHUM 1 PUCKOpPeHUH. [HepuiiHui nependayae 30epeKeHHS
dbparMeHTapHUX 1HCTPYMEHTIB 1 PUHKOBE IOIIUPEHHS TEXHOJIOTIH 0e3 CHUCTEMHOI
koopauHarlii. KoopauHoBaHMii — CHHXPOHI3AII0 CTUMYIIIB, MEPEXKi, CEpBICY Ta
eBporeiicbkoi  amanraiii. IIpuckopeHudt — OUIBII KOPCTKI ITUTi, IIBHJAKY
1HGpacTpyKTYpHY po30yAOBY Ta aKTMBHI €KOHOMIYHI CTUMYNH. MeTa clieHapiiB —
HE mependaunT MaitOyTHE 3 TOUHICTIO, a IEPEBIPUTH CTIMKICTh MOMITUKH IO PI3HUX
TPAEKTOPIH.

JIns  KOXXHOTO  CIICHApil0 HEOOXiAHO OI[iHIOBAaTH HE TUIBKH YacTKYy
EIeKTpOMOO1TiB, a mOoTpedy B TMOTYXHOCTI, IHBECTHUIIIAX, CEPBICHHX Kajpax,
OI0JDKETHUX BHTpaTax 1 HOPMATUBHHUX 3MiHaX. lle 103BOJIsS€ BHSBHTH «TOYKH
HaATMPYXKEHHs», SIKi HE BUAHO 3 OJHOTO MOKa3HWKA MpojaxiB. Hampukiam, mBumake
3pOCTaHHS MapKy MOXe OyTH OakaHUM 3 TOUYKH 30py JeKapOoHi3allii, aje BUMaraTu
MIPUCKOPEHOT'0 MEPEKEBOro OyMIBHUILITBA 1 nepekBaiidikailii nepconany. CueHapHHi

aHaJli3 IePEeTBOPIOE 111 3aJICKHOCTI HA MPEIMET YIPaBIIHCHKOTO BHOODY.
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KoHuenrtyanbHa Mozenb MyOa14HOI NOJITUKU MPOMOHYETHCS Y BUIJIAI IIECTU
B3a€MOIIOB’ I3aHUX KOHTYpIB. llepmnii — cTpaTeriyHuii: Lijli Ta 4acoBl OPIEHTUPH.
Hpyruii — perynsTopHUM: CTaHJApTH, CTHUMYJIM 1 mpouenypu. Tperini —
IHQPACTPYKTYpHHIA: 3apsaHa Mepexa, eHEeprocucreMa i MpOCTOPOBE IUIAHYBaHHS.
YerBepTuili — CEpBICHO-KAJPOBUIA: PEMOHT, OCBITa, Oe3neka Ta OaTtapedHUN UK.
[stuit — iHpopMmauiifHuii: naHi, MOHITOpUHr 1 uudposi cepsicu. Illoctuit —
OLIIHIOBAJIbHO-A/IaITUBHUI: 1THAUKATOPHU, CLIEHAPI1i, ayTUT 1 KOPUT'YBAaHHS MOJITHKH.

Mopenb mMae nukiIiyHUR xapaktep. CTpaTeriuHi Il 3allyCKalTh PEryJsTOpPHI
Ta I1HQPACTPYKTYpHi pilleHHs; I1X peamzamis ¢opMmye QakTUYHI JaHi; JlaHi
J03BOJISIIOTh  OLIIHUTH JAWCOATAaHCH; OIIHIOBAaHHS TIOBEPTAETHCA y LMWK depe3
neperis iHCcTpyMeHTiB. CaMe HasiBHICTh 3BOPOTHOTO 3B’S3KY BIAPI3HsE aganTHBHE
BPSAYBAaHHS BiJl IPOrPAMHOTO aJMIHICTPYBaHHS. SIKIIIO MOKAa3HUK BIAXUIISETHCS Bil
111, cCUCTeMa TIOBHHHA HE JIMIIE KOHCTAaTyBaTH (akT, a MaTH BU3HAUYCHY MPOLEIYPY
aHaJI3y MPUYUH 1 KOPUTYBAHHS.

Eranuicte peamizamii goruibHO mTOOynyBat y dotupu ¢aszu. Ilepma —
iHBeHTapm3alisi 1 6a3oBa craHmapTu3allis: JaHi, NPOIEAypH, IHPPACTPYKTYpHI
IpOTajJnuHU, KoMIeTeHuli. J(pyra — CHHXpOHI3aLlis: Y3rOJKEHHS TPAaHCIIOPTHUX Ta
EHEePreTUYHMX IIIaHIB, MUPOBI3aIlid MPOIEAyp, MiHIMAIbHI CTaHIAPTH CEPBiCY.
Tperss — mMacimrabyBaHHsS: KOpUAOpPHa iH(ppacTpykTypa, Smart charging, macosa
nepekBamidikallisg, IHTerpaiis 3 €BpONCHCHKUMHU mpaBuiaMu. YerBepra —
aJlanTHBHA 3PUTICTh: PETYJsipHE CIICHApHE TUTAHYBAaHHS, THYYKi CTUMYJIH, IHTETpAIlis
Oatapeil y eHeprocucTeMy Ta OL[IHIOBAHHS IMOBHOTO UTTEBOTO LIUKITY.

YMOBOIO HAyKOBO1 JOOPOUYECHOCTI MPHU 3aCTOCYBaHHI IHTETPAIBHOTO 1HJIEKCY €
BiZIMOBa BiJl TICEBAOTOYHOCTI. 3HAYCHHS IHJCKCY HE IIOBHHHO TIOJIaBATUCS SIK
abcomoTHa icTHHA a00 BUKOPHCTOBYBATHCS I CIPOIIEHUX MOJTITHYHUX PEUTHHTIB.
Moro ocHOBHE TIPH3HAYEHHS — iarHOCTHKA CTPYKTYPH IIPOOIEMH: SIKHil KOMIIOHEHT
BIJICTA€ 1 KW TUT YIIPaBIIHCHKOTO BTpy4YaHHs MOoTpiOHMiA. ToMy iHTErpabHII Oan
Ma€ 3aBXKJU CYMPOBOJKYBATUCS MPOQLIEM KOMIIOHEHTIB, AOBIPYUMH IHTEpBaJIaMHU

a00 aHaJI130M YYTJIMBOCTI Ta MOSICHEHHSAM JHKEpei JaHUX.
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MuibKHApOHI JaHl NIATBEPKYIOTh, [0 TEMIT €JIEKTPOMOOLII3ALll Yy TJIMBUH 10
nonitTuku. |EA 3a3Hauae, 1110 1mo3a puHKamu, i€ eIeKTpOMOOUIl BXKE KOHKYPEHTHI 3a
€KOHOMIKOIO, MPOAaKl MOXKYTh CTarHyBaTH 3a OOMEXEHOI MOJITUYHOI MIATPUMKHU
abo0 HemoctaTHbOi 3apsanHoi iH(pacTpykTypu [10]. Ile mniacumoe Te3y mpo
HEOOXIAHICTh OIIIHIOBATH HE JIMIIE€ TEXHOJOTiYHYy TOTOBHICTh, a SKICTb
IHCTUTYLIHHOTO cepenoBuia. st VYkpaiHu, A€ OJHOYACHO [IIOTh (paKTopu
BIIOYJIOBH, €BPOINEWCHKOT I1HTErpamii Ta €HEepreTUYHOi Oe3MeKH, Taka MEeTOAMKa
0COOJIMBO aKTyajbHa.

OTxe, 3ampONOHOBAHMA METOJAMYHUN MIAXIJ NEPEBOAUTH JIOCHIIKEHHS 3
IUIOIIMHA OMKCY €JIEKTPOMOOUIBHOCTI y TUIONIMHY OI[IHIOBAHHS CIPOMOKHOCTI
nyOsiuHoro ynpaiiHHs. [{[eHTpanbHUM 00’ €KTOM CTa€ HE YacTKa IMEBHOT TEXHOJIOT],
a 3JaTHICTb JepkaBW 1 rpomaja  3a0e3MeuyuTd  y3rOJDKEeHY, Oe3ledHy,
1HGPACTPYKTYPHO MIArOTOBJIEHY Ta COLIAJIbHO MNPUUHATHY 3MIHY aBTOMOOLIBHOT
MOOUTBHOCTI. Ile CTBOPIOE METOMOJOTIUHY OCHOBY [IJIsi MOJAJBIIOTO €MIIPUYHOTO
aHamizy YKpaiHW, TOpPIBHSHHA 3 €BPONEHCHKUMH MOJEISIMU Ta PO3pOOJIECHHS

IMPAKTUIHUX MEXaHI3MIB YAOCKOHAJICHHA TTOJIITHKH.

O1iHIOBaHHS KEPOBAHOCTI EHEPTETUIHOTO MEPEXO0Y JOIMUIHHO BITOKPEMHUTH BiJl
OIIHIOBAaHHS caMoro macmTalOy enekrtpudikamii. Bucoka yacTka enekTpoMoOiliB
MOKe OyTH pe3yJIbTaTOM PHHKOBHX (PaKTOpiB, IMIOPTY BKMBAaHUX aBTOMOOLIIB a0o
I[IHOBOT KOH IOHKTYpPH, aje HE OO0OB’S3KOBO CBIMYUTh MpPO SIKICHE MyOIidyHe
yrnpaBiiHasa. KepoBaHICTh O3HAauYa€ 3MaTHICTh JEp)KaBU OAuUTH MPOIIEC, BU3HAYATH
IJTl, y3TOJKYBaTH IHCTPYMEHTH, CBOEYACHO BHSBIATH JedilMTH Ta KOPUTYBaTU
MOJIITUKY. TOMY METOJMKa MOBUHHA MICTUTH 1HIUKATOPU HE JIUIIE pe3yibTaTy, a U
THCTUTYIIMHOI CIPOMOKHOCTI: HAsBHICTh Y3TOJKEHOI CTpaTerii, SKICTh JaHMUX,
MDKBITOMYY KOOpPJIMHAINIO, TependadyBaHICTh pETYNIOBaHHA, iH(pacTpyKTypHE
MJIaHYBAaHHS Ta CHCTEMY MOHITOPUHTY.

JInst iHTerpasibHO1 OILIIHKM MPOMOHYEThCS (OPMYBaTU IT'ATh KOMIIOHEHTIB:
IHCTUTYUIAHO-PETYIATOPHUN,  IHPPACTPYKTYpHUM,  E€HEPreTUYHUW, PUHKOBO-

CEepBICHMM  Ta  pe3yJbTaTUBHUUA.  [HCTUTYHIHHO-PETYISTOPHUN  KOMIIOHEHT
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XapaKTepU3y€e  y3rOJUKEHICTh  LUIeH, CTaOUIbHICT  MOpPaBWJI 1 PO3MOALI
BIIMOBIAANBHOCTI. [HQpacTpyKTypHHII — JOCTYIHICTh Ta SIKICTh 3apsSAHOI MEpexi.
Enepretuunuii — 34aTHICTh Mepexl 3a0e3nedyBaTH MOMUT 1 BUKOPHUCTOBYBATU
THY4YKe 3apskaHHS. PUHKOBO-CEpBICHMII — JIOCTYIHICTh TPAHCHOPTHUX 3aCO0IB,
PEMOHTY Ta KOMIETEHTHOCTEeH. Pe3yiapTaTUBHUNA — (PaKTU4HI 3MIHU y CTPYKTYpil
MapKy, CHEProcroXMBaHHI Ta EKOJOT1YHMX TOKa3HUWKaxX. Taka JeKOMITO3UIlis
J03BOJISIE OAYUTH HE JIMIIIE 3arajibHUi 0ai, a mpo@uib CIa0KUX MICLb.

HopMyBaHHS TIOKa3HHMKIB TIOBMHHO 3JiHCHIOBaTHCS TMpo3opo. YacTtuHa
IHAMKATOPIB Ma€ TO3UTHUBHUN HAmpsM, KOJM OUIbLIE 3HAYEHHS O3HAYA€ BHILY
CIIPOMOXKHICTh, HANPUKIAJT JOCTYIHICTh 3apsaHOi IMOTYXXHOCTI. [HINI MaroTh
HETaTHUBHUI HaINpsM, HANpPHKIAQJ CEPEIHId Yac TNPUETHAHHS 1HPPACTPYKTYypHOTO
00’ekTa ab0 yacTka Hempare3laTHUX cTadIii. J[Jiss mopiBHIHHOCTI iX HEOOXIIHO
NEPEeBOUTH y Oe3po3MipHy mmikany. [lpu 1bOMy TpaHWYHI 3HAYCHHS MalOTh
BU3HAYATUCA HE JOBUIBHO, a Ha OCHOBI HOPMATHUBIB, CTPATETIYHUX IIUICH,
MDKHApPOJHUX OPIEHTHPIB a00 CTATUCTUYHOTO PO3MoAiLTy. MeToaruka mOBUHHA OyTH
BIJITBOPIOBAHOI0, OO PI3HI JOCIITHUKHA MOTJH OTPUMATH OJHAKOBUMW pe3yJbTatr 3a
OJIHaKOBHX JaHUX.

BaroBi koedillieHTH I1HTETpaJbHOIO IHAEKCY HE CJiJ BCTAaHOBJIIOBATH JIWIIIE
eKCTIEPTHOI 1HTYili€r0. JlomIbHO TOETHATH EKCIIEpTHE OIIHIOBAaHHS 3 aHalli30M
qyTauBOCTI. CrovaTtky eKCHepTH BH3HAYAIOTh BIIHOCHY 3HAYYIICTh KOMIIOHEHTIB,
TICJISt 9OTO TEePEBIPSAETHCS, HACKUIBKY 3MiHA Bar BIUIMBAE HA MIJICYMKOBUN PE3yIIbTaT.
SIKIII0 HeBeJIMKE KOPUTYBAHHS Bar paguKalbHO 3MIHIOE OILIHKY, 1HAEKC € HECTIHKHUM 1
notpedye neperisamy. KpiM Toro, iHTerpaibHHI MOKa3HUK HE MOBHHEH IMPUXOBYBATH
MpPOBaJl OKPEMOTO KPUTUYHOTO KOMIIOHEHTAa. MO)KHa 3aCTOCOBYBATH TIOPOTOBE
MPaBUJIO: BUCOKUU 3arajibHUN PIBEHb HE MPHUCBOIOETHCH, SKIIO OJMH 13 0a30BUX
KOMITOHEHTIB HMKYHH 32 MIHIMAJIBHO JOIYCTUME 3HAUCHHS.

CuenapHe MOJIETIOBaHHS Ma€ JOMOBHIOBATH 1HAEKCHY OIIHKY. [Haekc ommcye
MOTOYHY CIPOMOJKHICTh, TOJI1 SIK CIIEHApii MOKa3ye MOXKIJIUBY TPAEKTOPIIO 3a PI3HUX
YOpaBIIHCbKUX  pimieHb. JlouninbHO  chopMmyBaTH  IHEpUIWHMI, KEepOBaHUM

MIPUCKOPEHUM Ta aJlalTUBHO-CTIMKUIU cliieHapli. B 1HepiiHOMY 3MiHM BU3HAYaIOTHCA
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NEPEeBAKHO PUHKOM 1 YMHHUMH TpaBWIaMH. Y TPUCKOPEHOMY JepiKaBa aKTHBHO
CTUMYJIIO€ €JIeKTpU(]IKaILilo Ta 1HPpacTpykTypy. B ananTuBHO-CTIMKOMY aKLEHT
MEPEHOCUTHCSI Ha 30alaHCOBAHICTh TEMIIIB, MEPEXKEBY CIPOMOXKHICTh, CEpBIC,
TEPUTOPIANbHY JTOCTYIHICTh 1 PEryjsipHe KOpPUTyBaHHs IHCTpyMeEHTIB. [lopiBHSIHHS
CLIEHAPIiB /103BOJISIE€ OLIIHUTH HE JHIle OakaHWM KIHUEBUW CTaH, a W yNpaBIIHCHKI
PHU3UKHU HUIAXY 710 HBOTO.

JUIsi KO’KHOTO CLIEHapilo JOIUIBHO BH3HA4YaTH HAaOlp KOHTPOJBHUX 3MIHHMX:
TEMII OHOBJICHHSI aBTOINAPKy, YacTKy eNeKTPU(IKOBaHWX TPAHCIOPTHUX 3aco0iB,
IOPUPICT 3apsIHOI MOTYKHOCTI, HABAHTAKEHHSI HA MEPEXKY, MOTpeOy B 1HBECTHUIIAX,
3a0€3MeUeHICTh CEPBICOM 1 3MIHY MOMUTY Ha TPaaulIiHI MOTOPHI MajguBa. 3HAYEHHS
HE TIOBHHHI IOJIaBaTHCS SIK TOYHUH TPOTHO3, SIKIIO JUIS IIBOTO HEMAE JOCTaTHHOI
emmipuuHOi 6a3u. IX QyHKIiS — HepeBipUTH Y3roKEHICTh MOMITHKY. Hanmpukna,
CIICHApii MIBUIKOTO 3pOCTaHHS €IEKTPONapKy 0e3 BiIMOBIIHOTO MPUPOCTY 3aPsIAHOT
Ta MEPEXKEBOi CIPOMOXKHOCTI € BHYTPIIHBO cynepewuBuM. CleHapHUW TiAX1A
JI03BOJISIE BUSIBUTHU TaKi CYNEPEUYHOCTI J0 1X MOSIBU y MPAKTHUIIL.

Konnenrtyanbna Mozenb MyOniuHOI TOJMITHKH MOXe OyTH TpelcTaBieHa SK
3aMKHEHUH LMK 13 1eCTH KOHTYpiB. [lepmmiit — cTpaTeriunuii: BU3HAUYCHHS LUIeH 1
JacOBUX OpPIEHTHUPIB. J[pyruii — peryJsiTOpHHUIA: CTaHIAPTH, CTUMYJM Ta IpaBuja
puHky. Tpetiii — 1HGpacTpyKTypHHUH: 3apsjHa Mepeka, CJICKTPUYHA CHCTEeMa,
CepBic 1 MOBOKEHHs 3 Oarapesmu. UetBepTrii — 1HGOpPMAIIHHWI: JaHi, IHIUKATOPH
Ta 1UpoBuil MOHITOPHUHT. [I’ATHIT — MOBEIIHKOBO-KOMYHIKAIIHII: B3aeMOIs 3
KOpHUCcTyBauamu, OizHecoM 1 rpomanamu. locTuii — OIIHOYHO-KOPUTYBAJIbHUIA:
BUMIPIOBaHHS PE3yJIbTATIB Ta MEPETs]] IHCTPYMEHTIB. 3aMKHEHICTh IIUKITY O3HAYaE,
110 OI[IHIOBaHHS HE 3aBEPIIYE MOJITHUKY, a 3alycKae ii HaCTyIHY iTepallito.

Peanmizamiro ™Mozem AouiibHO mOAUTATH Ha ertanu. llepmmit eram —
IHBEHTapu3allis: BU3HAYCHHS HASBHHUX TMONITHK, JaHUX, 1HQpacTpyKTypH,
KOMIIETEHIIIH 1 pETYISATOPHUX PO3pUBIB. Jpyruii — cTangapTu3aiis Ta KOOpAUHAITIS:
Y3rOo/)KeHHSI MOKa3HUKIB, poJied 1 Mpoueayp MDK opraHamu. TpeTidi — IIJIbOBe
YCYHEHHSI KPUTUYHUX JE€(PIUUTIB: MEPEXKEBUX, 3aAPSTHUX, CEPBICHUX, KaJIPOBUX.

UeTtBepTuit — MacimtaOyBaHHs IHCTPYMEHTIB, €(DEKTUBHICTb SIKMX MIATBEPAKEHA
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nanumu. [gatuii — nepexig 10 afanTUBHOTO YHPABIIHHS, KOJU HAOIp CTHUMYJIB 1
HOPMATHUBIB PETYJIAPHO MEPEryIAaeThCs 3aleXKHO Bl (akTHUUHOI NuHaMmiku. Taka
MOCJIIIOBHICTh 3MEHIY€E pPHU3UK (PIHAHCYBaHHS TEXHOJOrd 0e3 I1HCTUTYUIHHOI
TOTOBHOCTI.

VY nopoxHiil KapTi KOKEH 3axij] IOBUHEH MAaTU I’ SITh 00OB’SI3KOBUX aTpUOYTIB:
BIJIMOBIJANIBHOTO CYO’€KTa, CTPOK, PECYpC, BHUMIPIOBAaHUN IOKa3HUK Ta YMOBY
neperysay. BiacyTHICTR xoua O OZHOTO 3 HUX MEPETBOPIOE JOPOXKHIO KapTy Ha
JCKIapaTUBHUH mepelik HamipiB. OcoOIMBO BaKIMBO BU3HAYATH YMOBY IEPETISY,
OCKUIBKA €HEpPreTMYHUM Tmepexiy BiIOyBa€Tbcs B yMOBaxX TEXHOJOTIUHOI
HEBU3HAUEHOCTI. SIKmo BapTicTh Oaraped, CTpPyKTypa IMIIOPTY, MeEpExKeBl
oOMexxeHHs ab0 TMOBEQIHKAa  KOPHUCTYBauyiB  3MIHIOIOTBCS  IIBUAIIE,  HIK
nepeadavanocs, MOJITHKA IMOBMHHA MaTH JIETITAMHUM MeEXaHI3M KOPEKIlii 0e3
MIOBHOTO TIEPE3aIyCKy CTPATETiyHOTO JOKYMEHTA.

3anporioHoBaHa MoOJIeNb Tepeadadae, 1m0 MyOJiuHe yIpaBIiHHS HE IMiIMIHSE
pUHOK, a QopMye YMOBH, 3a SKUX [PUBATHI pIIIEHHS Y3TOJKYIOThCA 3
JOBrOCTPOKOBUMH CYCHUIBHUMU IUIAMH. [lep:kaBa BU3HAYae cTaHAapTU Oe3MeKku U
CYMICHOCTI, YycyBae iH(pacTpykTypHi Ta iHdOpMalliifHI MpoBanu, 3a0e3neuye
nepeadavdyBaHiCTh 1 KOpUTYe 30BHIIMIHI edekTu. bizHec iHBeCcTye, KOHKypye Ta
PO3BHBAE CEPBICH; TPOMAJISTHU W MIAIMPUEMCTBA OOMPAIOTH TEXHOJIOT11 BIAMOBIAHO 10
BiracHUX morped. Came OamaHc IUX pOJEH M03BOJSE YHUKHYTH SIK HaJAMIPHOI
aJMIHICTPATUBHOI IIEHTpai3allii, TaK 1 MaCUBHOI MOJIEN1, 3a SIKO1 CUCTEMHI 0ap’epu
3QIMIIAIOTHCS 0€3 BIAMOBINAIBHOTO Cy0’ €KTa.

KinmeBum kputepieM 3pijocTi MOJITUKN Ma€ OyTH 11 3MaTHICTh A0 HaBYaHHS. Y
MpolIeci Mepexoly HEeMUHYY1 TOMUJIKH MIPOTHO3Y, HEPIBHOMIPHICTh MOMUTY Ta TOSIBA
HOBUX TEXHOJIOT1YHHMX pimeHsb. CucreMa, mo HE HAKOMUYYE JaHl MPO pe3yJbTaTd
BJACHMX pillleHb, MOBTOPIOBaTUME Ti camMi MOMWIKH. ToMy JOIUIBHO
IHCTUTYIIIOHAI3yBaTH MOCTOIIHKY: MMOPIBHIOBATH OYiKyBaHi i (paKTU4YHI pe3yabTaTh
CTUMYIIB, 1HQPACTPYKTYPHUX MPOEKTIB 1 PETYJISITOPHUX 3MiH; MyOI1KYBaTH KIFOYOBI

BUCHOBKH;, KOPUTYBAaTH METOJIMKU Ta KpUTEpii. Y TaKOMY PO3YMIHHI €HEPreTHYHUI
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nepexii € He OJHOPa3oBO0 pedopMOI0, a TPUBAIUM TMPOLECOM AJANTHUBHOTO
myOJIYHOTO BPSITYBAHHS.

[IpakTHyHe 3acTOCYBaHHS 3alpONOHOBAHOI CHCTEMH OILIHIOBaHHSI MOTpeOye
MoOyJ0OBU  PETyJISIPHOTO  MOHITOPUHTOBOrO  IUKIY. JIOIUIBHO  pO3PI3HATH
OMEpaTUBHUM, PIYHUN Ta CTpaTeriyHUi ropu3oHTH. Ha omepatuBHOMY piBHI
BIJICTEXKYIOThCSl IOCTYMHICTh 3apsA/IHOI IHPPACTPYKTYypH, aBapiiiHICTh, 3aBaHTAXKEHHS
Ta JIOKaJbHI MepexeBl oOMexeHHs. PiuHuMN piBEHb OXOIUIIOE CTPYKTYPHI 3MIHU
aBTOMAPKY, IHBECTHUII1i, PO3BUTOK CEPBICHOT MEPEXI, MIATOTOBKY KaJpiB 1 BUKOHAHHS
Jep)aBHUX Ta MicueBux mnporpaMm. CTpaTeriuHuil Meperjisig Mae OILIHIOBATH, YU
30epiraerbcst BIAMOBIAHICTE MK TEMIIOM eJIEKTpU(iKallll, CTAHOM €HEProCUCTEMH,
OIO/DKETHUMHM ~ MOXJIMBOCTSIMH ~Ta LUIAMH  TpPaHCHOPTHOI moJiTUKH. Pi3Ha
NEPIOUYHICTh MOTPiIOHA TOMY, 11O HE BCl MOKA3HUKH 3MIHIOIOTHCS 3 OJHAKOBOIO
mBHIKicTIO. Cripoba OIiHIOBAaTH JOBrOCTPOKOBHM PE3YNBTAT 32 KOPOTKHM YaCOBHM
PSIOM CTBOpIOE XMOHI BHUCHOBKH, TOJIl SIK 3ami3HUIE BUSABJICHHS OIEPATHBHOIO
nedImUTy 3HUXKYE SIKICTh CEPBICY.

MertoauyHuii  MWiAXig ~ TOBHHEH TaKoX  Iepeadadatd  TEPUTOPIaIbHY
JEKOMIIO3UII110. 3arajbHOHAIlIOHATBHE CEPEIHE 3HAUCHHS MOXE IPUXOBYBATH 3HAUHI
BIIMIHHOCT1 MK BEJIMKMUMH MICTaMHU, IPUMICHKHMH 30HAMH, MAJIUMHU TPOMaJIaMH Ta
TPAHCIIOPTHUMHU KOpUI0paMu. ToMy iHTErpalbHUHN 1HACKC TOIIILHO PO3PaXOBYBaTH
HE JIMIIe JJIsd KpaiHW B IIUIOMY, a W JUIsl THUITIB TEPUTOPIA 3a HASBHOCTI JIOCTATHIX
nanux. Lle 7103BOAUTH BUSBUTH CUTYAIlll0, KOJIM 3arajibHUM Mporpec 3a0e3NneyyeThes
KUTbKOMa arjoMepariisiMi, TOJI K 1HIII TEPUTOPIi 3aJUIIAIOTHCS 1032 MEPEXOIOM.
Tepuropianbanii Tpodiab Ja€ MOXKIUBICTD MEPEHTH BiJ YHIBEPCAIBHOI MIATPUMKHU
70 aJAPEeCHUX MEXaHI3MIB: y TYCTOHACENIeHi 3a0y/l0BI MPIOPUTETOM MOXKE OyTH
3aps/KaHHS ~ OUTST  JKWTIIa, Ha MDKMICBKHX  Mapmipyrax —  IIBHAKICHA
iHbpacTpyKTypa, y BiIJaJICHHX TpoMagax — 0a30Ba JOCTYMHICTh Ta TOETHAHHS
3apsAAHUX PILIEHb 13 JTOKAJTBHOIO TeHEPALIIETO.

@diHaHcOBe 3a0€3IMEUCHHS TMEPEXO0Jy Ma€ OIIHIOBATUCS 4Yepe3 IO€THAHHS
OTOKETHUX, IPUBATHUX Ta MIKHAPOAHUX pecypciB. s meprkaBu MPUHITUTIOBUM €

PO3MEKYBAHHS TUX HANPsIMIB, JIe¢ PUHOK 3/IaTHUM 1HBECTYBAaTU CAMOCTIHHO, 1 TUX, JI€
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icHye 00 ’eKTUBHMH  1HQpAacTpyKTypHuUd po3puB. llinTpumka KomepuLiiHO
NpUBAOJIMBUX JIOKAIIM 3a paXyHOK OIOPKETY MOK€ BUTICHATU MPHUBATHUI KamiTal,
TOA1 AK BIJACYTHICTh BTPYYaHHS Ha MaJONPUOYTKOBHUX, A€ CTPATETTYHO BAXKIMBHUX
IUISTHKaX 30epirae TepuTopiayibHl mporayimHu. Tomy ¢iHaHCOBA MOJEIb Mae
IPYHTYBaTUCA Ha HOPHUHIMUII MIHIMAJIbHO HEOOXIIHOro MYyOIIYHOrO0 BTPYYaHHS.
brojxkeTHHiI  pecypc  CHpSMOBYETBCS HA  YCYHEHHS  pPUHKOBOTO  MpOBaiy,
CTaHJapTHU3aIlll0, MUIOTYBaHHA, CIIB()IHAHCYBAaHHS KPUTUYHOI 1H(pACTpyKTypu Ta
PO3BUTOK CIIPOMOJKHOCTI, IIiCJSi YOTO pOJIb TMPUBATHUX IHBECTHUIIA TIOBHHHA
3pOCTaTH.

OkpeMHM €JIEeMEHTOM pe3yJbTaTUBHOCTI € BIUIMB TMEpexXoay Ha Malumid i
cepenHiit 6i3Hec. ABTOCEPBIiCH, MOCTAYaIPHUKY 3aITYaCTHH, OTIEPATOPHU MapKyBaHHS,
JIOTICTHYHI KOMMaHIi Ta JOKaJdbHI €HEPreTHYH1 MIAMPUEMCTBA OJHOYACHO 3a3HAIOTH
PU3UKIB 1 OTPUMYIOTh HOBI PUHKOBI MOXJMBOCTI. [lyGmiuHa mosiTHKa MOBHHHA
YHUKATH CHUTYyaIlli, KOJW TEeXHOJIOTiuyHa TpaHcdopmarlis (HakTHUYHO AOCTYIHA JIUIIE
BEJIMKUM KOMIIAHISIM 4Yepe3 BUCOKY BapTiCTh cepTudikarii, oomagHaHHs abo TOCTyImy
0 TexHIYHO1 iH¢opmarllii. JIOmIIBHO OIIHIOBATH KOHKYPEHTHICTh CEPBICHOTO
CEpellOBHUIIA, JOCTYMHICTh HABYAHHS, MOJIMBICTh HE3aJIEKHOI JIarHOCTHUKUA Ta
HEJUCKPUMIHAIIMHUN JOCTYyN A0 HEoOXimHUX aaHuX. lle BakKIMBO HE TUIBKU IS
HiANPUEMHUIITBA, a ¥ JJIA CIOXKMBaya, OCKUIBKA KOHKYPEHTHHH PEMOHTHUM PUHOK
BIJIMBA€E HA BAPTICTh BOJOAIHHS TPAHCIIOPTHUM 3aCOO0M.

YrpaBniHCHKHIA MEXaHI3M Ma€ BPaxOBYBAaTH HEBU3HAYEHICTh TEXHOJOTTYHOTO
po3BuTKy. HaBiTh 3a goMiHyBaHHA enekTpudikaiii OKpeMi CEerMeHTH MOXYThb
BUKOPUCTOBYBATH Pi3HI PIMICHHS, a TEMIM BIOCKOHAJCHHs Oarapel, 3apsmaHOi
MOTYXXHOCTI, aJIbTEPHATUBHUX MAaJUB 1 IMUPPOBUX CHCTEM BAXKO IMepeadauynuTd Ha
TpUBIHKA CTPOK. TOMy CTpaTeriuyHi JOKYMEHTH JOULUIBHO (OPMYITIOBATH Yepe3
GyHKITIOHATBHI IUJTI ¥ KOHTPOJIbHI MOKAa3HUKH, a HE 4epe3 HaJIMIPHO JEeTali30BaHE
3aKpimIeHHsS KOHKpeTHOT TexHonorii. e 30epirae mpoctip /uist iHHOBAIIN 1 BOJHOYAC
JI03BOJISIE JIEpKaBl MOCHIZIOBHO BHUMAaratu JOCSATHEHHSI CYCHUIBHOTO pe3yJbTary.

AJIanTUBHICT, HE O3HA4Ya€ HECTaOUIBHICTh TpaBWiI: O0a30Bl MPUHIUIIN MaKOTh

157



3amumaTUCs nepen0adyyBaHUMH, TOAl SIK TEXHIYHI MHapaMeTpu Ta I1HCTPYMEHTHU
MOXKYTb MEPETIIAATUCS 32 PO30POIO MPOLIEAYPOIO.

Baxx/MBo0 4aCTHUHOIO MOCTOI[IHKM € aHaii3 HeOakxaHuX HachiakiB. CTUMyI,
COpsIMOBaHUI Ha OJHY METYy, MOXKE€ CTBOPIOBATH MOOIYHUI edeKT B 1HIIIN cdepi.
Hamnpuxnan, mBuake 30UTbIIEHHS €JIEKTPUYHOTO apKy 0€3 KepOBaHOTO 3apsiKaHHs
MOX€ TIOCWJIMTH JIOKaJIbHI TIKOBI HABaHTAXEHHS; MiATPUMKA MpuaOaHHs 0e3
PO3BUTKY CEPBICY — IMIJIBUILUTU 3JIEKHICTh Bl BY3bKOI'O KOJIa MOCTa4aJbHUKIB;
KOHIEHTpAlllsl 1HQpacTpyKTypu y MpUOYTKOBUX pailoHAX — TOrIMOUTH
TEPUTOpPIANbHY HEPIBHICTb. TOMY OIIIHIOBaHHS MOBUHHO BKJIOYAaTH HE JIUIIE
MUTAHHS «4YU JOCSATHYTO LUIbY, a 1 «SIKOIO I[IHOIO Ta 3 IKUMU MOOTYHUMU epeKTamm.
Taxkuit migxig BIANOBIAAE JIOTIII KOMIIJIEKCHOTO IyOJIIYHOTO YMPABIIHHSA, 1€
ONTUMI3YETHCS HE OJIMH MOKA3HUK, & CYKYITHUIA CYCHIIBHUMN pe3ybTaT.

HaykoBa 1IHHICTh KOHLIENITYaJIbHOI MOJIEJI MOJSATa€ B MOXIJIMBOCTI IMOB’sA3aTH
MEXaHI3MH PpI3HOI TMPUPOAM B €IWHIA NPUUYNHHO-HACIIIKOBIA KOHCTPYKIIII.

HopmaTuBHO-TIpaBoBUi MEXaHI3M BU3HAYA€ MPaBWIIA; OpPraHi3aliiiHO-1HCTUTYIIHHU]

— Ccy0’€eKTIB Ta iX B3a€EMOJII0; €KOHOMIYHUM — CTUMYJIH; IHPPACTPYKTYpHUH —
MarepiaJbHy JOCTYIHICTh TMepexoay; i1HGOpMamiiHUNA — CIIOCTepEXEHHS 1
3BOPOTHUHN 3B’S30K; KaJpOBUH — 3JaTHICTh CHUCTEMH €KCIUTyaTyBaTH HOBI

TexHoJIOT1i. BiACyTHICTH OJHOTO 3 €leMEeHTIB oOMexye miro iHmux. Hampuxman,
€KOHOMIUYHHMM CTUMYJ 0e3 1H(PpacTpyKTypu He 3abe3rnedye MacOBOTO IPUHHSATTS
TEeXHOJIOT1i, a 1HppacTpykTypa 0€3 JOCTaTHHOIO TMOMHUTY MOXKE 3aJHIIATHCS
He03aBaHTaxeHo0. CamMe B3a€MO3aJICKHICTh MEXaHI3MIB € ITJICTABOIO PO3TJIISAIATH
iX He SIK TIepeTiK IHCTPYMEHTIB, a SIK CUCTEMY.

VY3araapbHEHHS 3aMPONIOHOBAHUX TMOJIOKEHB J03BOJISIE BU3HAUYUTH E€HEPTETUUHY
MOJICPHI3aIlii0 aBTOMOOUIFHOT MOOUTBHOCTI SIK KEPOBAHUI OaraTOpiBHEBHM IpoIieC, y
SKOMY TEXHOJIOT1YHE OHOBJIEHHS Ma€ OYyTH CHHXPOHI30BaHE 3 IHCTUTYIIHHUMHU
3MiHaAMH, PO3BUTKOM E€HEPIeTHYHOI Ta CEpPBICHOI IHMPACTPYKTYPH, IMIATOTOBKOIO
JIOJICHKOTO KamiTany il popMyBaHHSIM JOCTOBIpHOTO iHGOpMaIHHOTO KOHTYpY. s
VYkpainu Taka MmocTaHoBKa 0COOJIMBO BaKJIMBA, OCKUIBKHA MOJEPHI3allisl BiAOYBAa€ThCS

OJIHOYACHO 3 €BPOIEHCHKOI I1HTErpali€l0, BIJHOBICHHAM 1H(OPACTPYKTYypu Ta
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HEOOXIAHICTIO TIABUIIEHHS EHEPreTHUYHOi CTiMKOoCcTi. OTXe, pe3ylnbTaTUBHICTb
MEPEeX0y BU3HAYATUMETHCS HE OKPEMOIO TEXHOJIOTIEI0 1 HE OJHUM CTUMYIOM, a
CIPOMO>KHICTIO MyOJIIYHOTO YNPaBIIiHHA 3a0€3MEUNTH y3TOKEHICTh PIlIeHb Yy Yacl,
MDK CEKTOpaMH Ta PIBHSAMHM BIIA]IH.

3anpoBa/PKeHHsI 3alpPONOHOBAHOIO MIAXOAY MOTpeOye Hajex)HO1 opraHizarii
JIOKa30BO1 0a3u yIpaBIIHCHKUX PIIeHb. /[ KOKHOrO KIIIFOUOBOTO 1HAMKATOpa CIiA
BU3HAUMTHU oQiliitHe abo iHIIe BepudikoBaHEe HKEPENo, MepIOAMYHICTh OHOBJICHHS,
BIZIMOBIJATPHOTO 3a TMEPEeBIpKYy, AOMYCTHMHU pPIBEHb HETOBHOTH Ta MOPSIOK
neperyisay  Meroauku. (Oco0nuBe 3HAYEHHS Ma€  CYMICHICTh — CTaTHUCTHKH
TPAaHCIIOPTHOTO TApKy, JaHUX 3apsAJHUX OIMepaTopiB i MOKAa3HHWKIB E€HEPreTUYHOI
iHbpacTpyKTypH. SKIIO pi3HI MAacHBM BUKOPHCTOBYIOTh HECYMICHI TEPHUTOpPIaTIbHI
OJIMHMIII, YacOBl1 1HTepBaM a00 Kiacudikalli TpaHCIIOPTHUX 3ac00iB, 1IHTETpaIbHa
OILlIHKA BTpayae HaAilHICTh. Tomy (OpMyBaHHS CHUCTEMHU TOKA3HUKIB IMOBUHHO
nepenyBaTtd aBToMartu3ainii aHamiTUku. Crno4yatky BCTaHOBIIOIOTHCS —IOHSTTS,
OJIMHMIII BUMIPIOBaHHs, MpaBwia Bepudikaiii Ta BiAMOBIIAIBHICTh, 1 JIMIIE IICIs
IILOTO CTBOPIOIOTHCS IU(POBI MaHeN l Ta MPOTrHO3HI Mozemi. Taka MOCTITOBHICTH
3MEHIIYE PHU3UK TEXHOJOIIYHO JOCKOHAJOi, ajieé METOJUYHO CJa0Koi CHUCTeMU
MOHITOPHHTY.

VY migcymMKy 3anmporoHOBaHUN TEOPETUKO-METOIUYHHUM MiaxXia (GOpMye OCHOBY
JUTSL TIOJIAJTBIIIOTO TOCTIKEHHS MEeXaH13MIB MyOIIYHOTO YIPaBIIiHHS aBTOMOOLTEHUM
TPaHCIIOPTOM B yMOBaX €HEpPreTHYHOTO Mepexoiy. Moro MpHHIMIIOBA OCOGIMBICTE
MOJIATAE Yy TEPEXOJl BiJ BY3bKOTO PO3YMIHHS €JIEKTpOoMOoOuUTi3aIlli 0 CHCTEMHOTO
VIOPABIIHHS 3MIHOIO MOJENi MOOUTRHOCTI. Y TEHTpl yBaru mnepeOyBae HE OKpeMUi
BUJl TPAHCIOPTHOTO 3aco0y, a B3aeMOMIS JEp)KaBHOI TOJITUKH, EHEPreTUYHOI
CUCTEMHU, IHYPACTPYKTYpH, PUHKY, CEPBICHOTO CEKTOPY Ta TOBEIIHKH KOPUCTYBAYiB.
Ile mo3Bomsiec Hagami OOTPYHTOBYBATH KOHKPETHI OpraHi3amiiiHO-1HCTHUTYIIHHI,
E€KOHOMIYHI Ta  1HQPACTPYKTYpPHO-IHHOBAIlIfHI ~ MEXaHi3MH, OIlIHIOBaTH  IX
pe3yAbTaTUBHICTh 1 (OpPMYyBaTH ClLEHapii Juisi YKpaiHh. 3amporoHOBaHa paMkKa

BOJIHOYAC 30epirae MOXKJIMBICTH aJanTallii J0 TEXHOJOTTYHUX 3MIH, OCKUIbKH
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OpIEHTYEThbCS TEPENyCiM Ha CYCHUIbHI pPe3yJbTaTH, KEPOBAHICTh MpOLECYy Ta

31aTHICTh CUCTEMH MyOJIYHOTO YIPABIIHHS 10 TOCTIHNHOTO HABYAHHS.
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Human health is one of the fundamental prerequisites for a fulfilling life,
professional self-realization, and social activity. For higher education students, this
issue is of particular importance, as the period of study at a higher education
institution is characterized by the formation of a relatively independent lifestyle,
changes in daily routines, increased intellectual workload, expanded social contacts,
and the gradual development of professional identity.

The modern educational environment differs significantly from the traditional
one. A considerable part of educational activities is carried out using digital
technologies, computers, smartphones, and other electronic devices. Distance and
blended learning, on the one hand, ensure accessibility and flexibility of education,
while on the other hand, they increase the duration of screen-based activities, may
contribute to reduced physical activity, and create additional psycho-emotional stress.
Contemporary Ukrainian researchers directly associate the issue of student health
preservation with the digitalization of the educational environment, psycho-emotional
workload, and the specific features of organizing the educational process [1, 2, 3].

The issue is particularly significant in the Ukrainian context, where the
educational process takes place amid prolonged social and security challenges. Under
such circumstances, health preservation should encompass not only physical health
but also mental well-being, social interaction, safe behavior, and an individual's
capacity for self-regulation.

The Law of Ukraine «On Education» emphasizes the need to create a safe
educational environment and to develop a culture of a healthy lifestyle among
participants in the educational process. This means that health preservation should be
regarded not as an optional area of an educational institution's activities but as an
important component of its educational mission [8].

The World Health Organization considers physical activity an important factor
In maintaining health and recommends that adults accumulate at least 150-300
minutes of moderate-intensity aerobic physical activity per week or an equivalent
amount of vigorous-intensity activity. At the same time, the importance of limiting

prolonged periods of sedentary behavior is emphasized [11].
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Contemporary studies by Ukrainian scholars also demonstrate the need to
transform the traditional system of physical education in higher education institutions
and to introduce health-preserving technologies more actively. H. Hryban and P.
Pylypchuk emphasize the importance of creating a health-preserving environment
and developing students’ physical education and health-improvement competence
[4].

The concept of «health-preserving technologies» is interdisciplinary and is used
in pedagogy, psychology, physical education, medicine, valeology, and social work.
In a broad sense, it encompasses a system of purposeful measures aimed at
preserving, strengthening, and restoring human health.

Health-preserving technologies in the educational process can be viewed as a set
of interrelated pedagogical, organizational, physical education and health-
improvement, psychological, and preventive measures that provide optimal
conditions for learning without excessive negative effects on the physical and
psycho-emotional state of students.

A. Motsa emphasizes that health-preserving educational technologies should be
regarded as a component of life safety in higher education institutions and of students'
professional training [6].

It is important to distinguish between the concepts of «health preservation»,
«health improvement», and «prevention». Health improvement is primarily
associated with measures aimed at improving the functional state of the body.
Prevention focuses on preventing diseases and negative changes. Health preservation
has a broader meaning and involves creating living conditions that maintain working
capacity, support physical and psycho-emotional well-being, and promote the
development of beneficial behavioral habits.

In the context of higher education, health-preserving technologies can be
presented as a system consisting of the following main components: physical
education and health improvement; psychological and pedagogical support;

organizational and hygienic measures; digital technologies; social and
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communicative support; recreational activities; preventive measures; safety; and
reflective and self-regulatory practices [9, 10].

The physical education and health-improvement component promotes students'
engagement in regular physical activity. The psychological and pedagogical
component is aimed at supporting mental well-being, developing emotional self-
regulation, and preventing excessive stress.

The organizational and hygienic component involves rational planning of the
academic workload, adherence to appropriate work and rest schedules, and
ergonomic organization of the workplace.

The digital component is becoming particularly important in the context of the
digital transformation of education. It involves developing digital hygiene skills,
rational use of electronic devices, regulation of screen time, and organization of
breaks.

Contemporary studies of digital technologies in students' physical education
demonstrate the potential of digital tools to increase motivation, self-monitoring, and
students' engagement in physical activity [7].

To systematize the main areas of health-preserving activities in a higher
education institution, the following classification can be used (Table 1).

The proposed classification demonstrates that health-preserving technologies are
not limited to physical education. Their implementation requires interdisciplinary
cooperation and the integration of health-preserving content into various components
of the educational process [12,13,14].

Physical Education and Health-Improvement Technologies. Physical activity is
one of the fundamental components of health preservation. The World Health
Organization emphasizes that physical activity includes not only sports but also
walking, active transportation, recreational activities, household activities, and other
forms of movement [11].

For higher education students, the development of a regular physical activity

routine is particularly important. Its structure may include organized physical
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education classes, independent physical activity, active transportation, short physical

activity breaks during study, and recreational forms of physical activity.

Table 1

Main Types of Health-Preserving Technologies for Higher Education Students

Type of technology

Main content

Examples of implementation

Physical education and
health-improving
technologies

Increasing physical activity and
physical performance

Fitness, walking, running, sports
games, gymnastics, swimming

Recreational technologies

Restoration of physical and

psycho-emotional resources

Tourism, active  recreation,
walks, recreational activities

Relaxation, reflection, self-

Psychological and | Supporting  psycho-emotional . )

pedagogical technologies | well-being 23%‘;?30”’ psychological
Organizational and | Optimization of learning Z\rlocgﬁomﬁ:r;d Les;icalsch:(glij\ll?ts,
hygienic technologies conditions brgaks Py y

Digital technologies

Rational and safe use of digital
technologies

Fitness apps, activity trackers,
digital monitoring

Social and communicative
technologies

Formation of a supportive social
environment

Group activities, student clubs,
team projects

Preventive technologies

Prevention of risk factors

Educational activities,
prevention of physical inactivity
and harmful habits

Safety-oriented
technologies

Formation of safe behavior

Physical, psychological,
information, and digital safety

Self-regulation
technologies

Formation of a responsible
attitude toward one's own health

Activity diaries, self-assessment,
lifestyle planning

The most accessible technologies include health-enhancing walking; moderate-
intensity running; fitness activities; sports games; swimming; gymnastic exercises;
flexibility exercises; mobility exercises; exercises aimed at preventing postural
disorders; tourism and hiking activities; and physical activity breaks.

Individualization is of particular importance. Students have different levels of
physical fitness and different opportunities for engaging in physical activity.
Therefore, a health-preserving technology should provide for differentiated physical
workloads.

H. Hryban and P. Pylypchuk emphasize the need to modernize the system of
physical education for students, develop their physical education and health-

Improvement competence, and strengthen the role of independent physical activity

[4].
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Psychological and Pedagogical Health-Preserving Technologies. Psycho-
emotional well-being is an integral component of overall health. Studying at a higher
education institution involves adapting to new social conditions, processing a
substantial amount of information, completing assessments, planning time, and
making professional choices.

A health-preserving approach involves creating an educational environment in
which students can receive the necessary support, understand academic requirements,
and have opportunities to plan and organize their own activities.

The main psychological and pedagogical technologies include the development
of self-regulation skills; reflective practices; time-management training; relaxation
exercises; psychological counseling; peer and group support; development of
emotional competence; and development of constructive communication skills.

The nature of pedagogical interaction also plays an important role. Clear
formulation of tasks, predictability of assessment procedures, timely feedback, and
rational planning of the academic workload can help reduce excessive psycho-
emotional tension.

Digital Health-Preserving Technologies. The digitalization of higher education
creates a fundamentally new environment for health-preserving activities. Digital
tools can simultaneously be a source of additional workload and a means of
supporting healthy behavior.

N. Petrova and M. Latyshev consider digital technologies to be a promising tool
for increasing motivation, self-monitoring, and students’ engagement in regular
physical activity [7].

Among digital technologies, it is appropriate to use mobile applications for step
counting, fitness trackers, electronic physical activity diaries, digital timers for
organizing breaks, online platforms offering sets of physical exercises, video-based
exercise sessions, services for group sports challenges, and digital tools for

monitoring daily routines.

166



At the same time, digital technologies should be used in accordance with the
principle of digital hygiene. Their use should not increase the duration of
uninterrupted screen-based activities.

It is advisable to incorporate short physical activity breaks into the structure of
distance learning sessions. For example, after a prolonged period of working with
presentations or video materials, students can be encouraged to perform a set of
exercises for the neck, shoulder girdle, back, and lower limbs.

Ergonomics is also of particular importance. An appropriate desk height, correct
monitor positioning, adequate lighting, and regular changes in body position
contribute to reducing physical discomfort during the learning process.

Recreational and Self-Regulation Technologies. Recreational activities combine
physical activity, recovery, and positive emotions. For higher education students,
promising forms include hiking, walking, active recreation, orienteering, cycling
routes, and nature-based recreational practices.

Such forms of activity can be implemented both within educational programs
and as part of extracurricular activities.

Self-regulation is another important area. Students should gradually move from
external control toward independent management of their own health-preserving
behavior.

For this purpose, a health diary can be used to record sleep duration; physical
activity; screen time; the number of physical activity breaks; the subjective level of
fatigue; emotional well-being; and adherence to a daily routine.

Self-monitoring should have a reflective rather than punitive nature. Its purpose
IS to help students identify the relationship between their own habits and well-being.

The effectiveness of health-preserving technologies depends on the organization
of the educational environment. Individual sports activities cannot ensure the
sustainable formation of a healthy lifestyle if the overall organization of education
does not take students' needs into account.

The main organizational and pedagogical conditions are:
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1. Formation of a health-preserving culture within the higher education in-
stitution.

2. Integration of health-preserving content into educational programs.
Provision of opportunities for regular physical activity.
Rational planning of the academic workload.
Creation of a psychologically safe educational environment.
Development of digital hygiene.
Provision of ergonomic learning conditions.

Individualization of health-preserving measures.

© © N o g &~ W

Training of academic staff in the use of health-preserving technologies.

10. Systematic monitoring of effectiveness.

A. Motsa considers health-preserving educational technologies to be a
component of life safety in higher education institutions, which confirms the need to
integrate health preservation with the organization of the educational environment
[6].

A comprehensive system for preserving the health of higher education students

should be implemented in stages (Table 2).

Table 2
Stages of Implementing Health-Preserving Technologies
Stage Content Expected outcome
Diagnostic Assessment of _I|festyle and  health- Identification of current needs
preserving behavior
Motivation and | Formation of a positive attitude toward | Awareness of personal
value-oriented health responsibility
Implementation of physical, Develooment  of ractical
Activity-based recreational, digital, and psychological- skills P P
pedagogical practices
Reflect!ve and Analysis of results and well-being Development of self-control
evaluative
. Making adjustments to the individual | Sustainability — of  health-
Corrective . .
program preserving behavior

Distance and blended learning require special organization of a health-
preserving educational environment. The main risks include increased screen time

and reduced natural physical activity.
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To reduce these negative effects, it is advisable to alternate different types of
learning activities, provide short physical activity breaks, avoid an excessive number
of synchronous online classes, ensure clear planning of deadlines, recommend
ergonomic organization of the workplace, develop digital hygiene skills, use tasks
that involve physical activity away from the screen and organize group
communication.

Maintaining social interaction is also important. Group projects, joint physical
education and health-improvement activities, student clubs, and informal
communication contribute to maintaining the social component of health.

The effectiveness of health-preserving activities should be determined using a
set of criteria.

The cognitive criterion characterizes students’ knowledge about health, physical
activity, nutrition, sleep, digital hygiene, and prevention of excessive workload.

The motivational and value-oriented criterion characterizes a student’s attitude
toward their own health and willingness to adhere to a healthy lifestyle.

The activity-based criterion determines the ability to apply health-preserving
knowledge in everyday life.

The reflective criterion characterizes the ability to analyze one’s own condition,
identify risk factors, and adjust one’s behavior.

The following indicators may be used: regularity of physical activity; duration
of sedentary behavior; adherence to a sleep schedule; organization of nutrition; use of
digital devices; regularity of physical activity breaks; level of subjective fatigue;
ability to self-regulate; and motivation for a healthy lifestyle.

Assessment should be formative in nature and primarily aimed at helping
students become aware of their own needs.

Contemporary developments in health preservation are associated with
personalization, digitalization, and the integration of different areas of activity.

One promising area is the use of personalized physical activity programs. Based
on initial data, students can select an appropriate level of physical workload and

gradually adjust it.
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A second promising area is gamification. Digital challenges, personal progress
rankings, virtual teams, and other game-based mechanisms can be used as
motivational tools.

A third area is the use of mobile technologies for self-monitoring. Modern
smartphones and fitness trackers make it possible to obtain information about
physical activity, sleep duration, and other behavioral parameters.

At the same time, digitalization should not increase dependence on electronic
devices. Technologies should serve as tools for developing healthy behavior rather
than replacing it.

Contemporary studies on the use of digital technologies in physical education
also emphasize the potential of gamification, student-centered learning, and blended
formats for organizing physical education activities [5].

An important perspective is the integration of physical and mental health.
Physical activity, recreation, relaxation practices, social interaction, and self-

regulation should be implemented.
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