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IHTEJIEKTYAJIBHA IH’KEHEPIA AK BIAIIOBIJAb HA
CYYACHI BUKJIMKHA Y PO3POBII ITPOI'PAMHOI'O
SABE3IIEYEHHA CITPUYUHEHI PO3BUTKOM
HITYYHOTI'O IHTEJIEKTY
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[HCTUTYT KOMIT'TOTEpHUX HAyK Ta 1HGOPMAIIMHUX TEXHOJIOTIH,
Hamionanpauit YHiBepcuteT «JIbBIBChKa MOMITEXHIKA»

3aropoauuii IBan IBanoBHY

kad. CucrteM MTYYHOTO THTEJICKTY,

[HCTUTYT KOMIT'IOTEPHUX HAyK Ta 1HHOPMAIIHHUX TEXHOJIOTIH,
Hamionanpauiit YHiBepcuteT «JIbBIBChKA MOMITEXHIKA»

HaykoBuii kepiBHUK:

SxoBuna Bitaniit CtenanoBu4

1.T.H., mpodecop,

kad. CucTeM MTY4YHOTO THTEIEKTY,

[HCTUTYT KOMIT'IOTEPHUX HAyK Ta 1H(HOPMALIHHUX TEXHOJOTIH,
Hamionansauit YHiBepcuteT «JIbBIBChKA MOMITEXHIKA

AHoTanisi. Y po0oTi MpeACTaBICHO KOHIICTIIO 1HTEIEKTYalIbHOI 1HXEHEPIl SK
CTpaTeriyHoi BIAMOBIAI Ha TpaHcdopmaliiiHi TMpolecu B Traiay3l pPO3poOKH
nporpamHoro 3adesneueHHs (I13), cnpudMHEHI CTPIMKHM PO3BUTKOM TEXHOJOTIN
mryynoro iutenekty (III). HoBi BuMorm 10 THYYKOCTi, aJanTUBHOCTI Ta
IHTEPAUCIMIUIIHAPHOT B3a€MOJIT KOMaHJ PO3POOHUKIB 3yMOBIIOIOTH HEOOXITHICThH
MEPEOCMHUCIICHHS KJIACUYHUX 1HXKCHEPHUX MIAXOMIB. Y WEHTpl Mojeii € rimbOoka
IHTerpailisi 1HTEJIEKTyalbHUX I1HCTPYMEHTIB B YyCI €Talmu KUTTEBOTO IUKITY
nporpamHoro 3abesnedeHHss (SDLC), pimieHHS Ha OCHOBI INTYYHOTO I1HTEJEKTY,
OUHAMIYHI apXITEKTypH Ta HOBI NPHUHIMIOM KOMAaHJHOI B3aeMOAll B LU(POBOMY
cepeoBUIII.

Mogens TIpyHTYETbCS Ha CHHEPrii TEXHOJOTIYHMX 1HHOBAIl 1 OCBITHBOI
Tpancopmariii. Bona nepenbdavae BnpoBamkeHHs [lII-acuCTeHTIB sIK eJleMEHTIB
CepeloBHUIlAa PO3POOKH, CTBOPEHHSI IHTEIEKTyali30BaHUX MIATPOPM JJisl YIIPaBIIHHS
MPOEKTaMH, TMIATPUMKHA KOMAaHAHUX pIlIeHb, TEHepalii W aHamizy TEeXHIYHOT
nokymenTauii. [Ipuaineno oco0auBy yBary nosiCHIOBaHOCTI, HaJIHHOCTI Ta €TUYHOCTI
HII-pimens, 0cOOIUBO y TaKuX UyTJIMBHX Taly3sX sK OXOpOHa 3JI0pOB’s, OCBITa,
TPAHCIIOPT, IepKaBHE ynpaBiiHHA. Po3rismaroTecs qoMenHi acriekTd interparii 111 3
ypaxyBaHHSIM BUMOT JI0 IIepCOHaNI3allli, 3aXUCTy TaHUX, BIIMOBIAHOCTI HOpMaTHBaM.

BaxxnuBoto cki1aioBor0 MoJieni € Tpanchopmaitisi OCBITHROTO MPOIIECY BiAMOBITHO
0 HOBHUX BHMOT pHUHKY. 3alpolOHOBAaHO BIPOBAKEHHS CIIEHiaTi30BaHUX
HaBYAJbHUX KOMIIOHEHTIB, 110 OXOIUIIOIOTh 1HTEJIEKTYyalbHy PO3POOKY, apXITEKTYpy
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aJanTUBHUX pILIEHb, YNPABIiHHA 3HaHHSAMU, eTUKO-npaBoBi acnektu L. OcpitHs
TpaekTopiss moOyAOBaHAa Ha MPHUHIMIAX THYYKOCTI, MDKIMCHUIUTIHAPHOCTI Ta
MIPOEKTHO-OPIEHTOBAHOTO MAXO0Y, 1110 3a0e31euy€e pO3BUTOK y CTYICHTIB CHCTEMHOTO
MUCJICHHS, 3JaTHOCTI O POOOTH B MYJIBTHUKOMaHIHUX CTPYKTypax 1 caMOCTIHHOTO
OpPUMHATTSA pilieHb Ha ocHoBI [II-anamiTuku.

JlomatkoBa yBara TPHUAUISETBCS pU3UKAM: TEXHIYHUM (HEAOCTATHSA SIKICTh
3T€HEPOBAHOTO  KOAY, CKJIAQAHICTh ayAWTy), OpraHizamiiHuM (BiJIICYTHICTb
dhopmaizaliii HOBUX poJIei), OCBITHIM (BIJICTaBaHHS 3MICTY IpOTpaM) Ta €TUYHUM
(BimmoBimanbHICT, 3a aBToHoMH1 aii  II, aBTOpcTBO, KOHDIACHIIIMHICTS).
3anponoHOBAaHO MEXAHI3MHU MOHITOPUHTY 1 TMOM SKIICHHS LHMX PU3UKIB HUISIXOM
IHCTUTYLIIMHOI CITiBIIpalli, BIPOBA/KCHHS ETHUYHOTO ayJUTy, OHOBJICHHS 3MICTY
HaBYaHHS ¥ MOCUIJIEHHS MI>KCEKTOPHOTO J1aJIoTy.

3anponoHOBaHWM MiaxiJ (GOpMye HOBY MapajJurMy I1HXEHEPHOI MisUIbHOCTI,
3/1aTHY 3a0€3MeYUTH €PEKTUBHICTh, aJJalITUBHICTh 1 €TUYHICTh PO3POOKH B yMOBax
rIMOOKO1 1HTENeKTyam3anli uudpoBoro cepenoBuia. BiH BIAKpUBaE NEPCIEKTUBU
JUIsl CTBOPEHHS THYYKOI, CTIMKOT Mpo(eciiHOT €eKOCUCTEMH, IO IHTETPYE MOTEHIIAN
HayKu, ocBITU Ta [T-1HayCTpli, cripusitoun popMyBaHHIO (axiBLIB HOBOTO MOKOJIIHHS
- KOMIIETEHTHUX, BIAMOBIAAIBHUX, 3IaTHUX 10 KPUTUYHOTO MHUCJICHHS, IHHOBAI[IMHO1
JISTBHOCTI Ta IHTErpallii y rio0anbH1 1HKEHEPHI CIIJIBHOTH.

Beryn. Cdepa po3poOku mporpaMHOro 3a0€3Me4eHHs] NEPEeKUBAE TITUOOKY
TpaHchopMaIlito, 3yMOBJIEHY CTPIMKHUM PO3BUTKOM TEXHOJIOT1H MITYYHOTO 1HTEIEKTY,
YCKIQAHEHHSAM HU(PPOBUX MPOAYKTIB 1 3pOCTAHHSAM OUYIKyBaHb KOPUCTYBayiB I10J0
SAKOCT1 Ta 3pYy4HOCTI B3aeMmojli 3 HUMHU. L{i TeHAeHIiT GOpMYIOTh HOBY 1HXKEHEPHY
napajurMy, B Mexax fKoi TpaJuIliiHI METOIOJOr1i, IHCTPYMEHTH W OpraHi3alliiHi
IT1JIXO/IM JIe/1alll YacTille BTPavyarTh e(PEeKTUBHICTD.

VY 1eHTpi nMX 3MiH € 1HTEerpallis MTYYHOTO IHTEJIEKTY B yCl €Talu >KUTTEBOTO
LUKy MpPOrpaMHOro 3a0e3NedyeHHs, MEePEeOCMMCIICHHS pojell 1 (QyHKUIA YJIeHIB
KOMaH]1, €BOJIIOIIS apXITEeKTYPHUX PIllIEHb, a TAKOXK HOBI MOJIEJ1 SIK KOJICKTUBHO1, TaK
1 IHAUBIIyaIbHOI B3aeMoii. BHAcIi0K 11bOro TpaHCHOPMYIOTHCS HE JIMIIE MPOLECH
pO3poOKH, a ¥ MAXOAM 10 KOH(Iryparii, TECTyBaHHS Ta PO3rOPTAHHS CEPEIOBUII
pO3pOOKH, TOKIMKAHUX 3a0e3reuyBaTd Oe3NepepBHY MIATPUMKY €(EKTHUBHOL
KOMaHAHO1 poOOTH.

VY BiJINOBIAb HA 3a3HAYCH] BUKJIMKY TTOCTAE KOHIETIIIS 1HTEIEKTYaIbHO1 1HXEeHepli
- KOMIUIEKCHOTO TIiXOJy, III0 CUCTEMHO MOEIHYE TIMOOKY 1HTErpaIlifo ITYy4YHOTO
IHTEJICKTy 3 TEXHIYHUMHM, OpPTaHI3alliiHUMH Ta METOAOJOTIYHUMHU AaCTeKTaMu
po3poOku I13. InTenexTyanbHa iHXKEHeEpis mependadae HE JIMIIE aBTOMATH3AIIIO
PYTHHHHX OTIepaIliii, a i TmMOoKy TpaHcopMalliro apxXiTeKTypu MUGPOBUX PIIlICHb,
MIPUHITUIIIB KOMAHIHOI B3a€MO/Ii1 Ta Cy4acHUX IMiIXO/IB IO OpraHizailii 1HKEHEPHOTO
npoiiecy. CxeMaTuyHe MPEACTABICHHS I[LOTO T1X0y HaBEJACHO Ha PUCYHKY 1, sIKHii
UTIOCTPYE€ KIIFOUOBI HAMIPSIMKK TpaHchopMallii Ta IXHIO B3aEMO/IIIO.

3pocTaHHs CKJIAIHOCTI TEXHIYHOI 1H(PACTPYKTYpH, MOSIBAa 1HTEJIEKTYal130BaHUX
IHCTPYMEHTIB 1 HOBUX (OpMaTiB B3aEMOJII 3 KOPUCTYBAYEM 3yMOBIIOIOTH
HEOOXIJTHICTh I'PYHTOBHOT'O TMEPEOCMUCIICHHS YCTAJIEHMX MPaKTUK Ha BCIX PIBHSX
KHUTTEBOTO IHUKIy MPOrPaMHOTO TPOAYKTY. Y IIbOMY KOHTEKCTI OCOOJIMBOI yBaru
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HaOyBa€e aHali3 KJIIOYOBHX AaclekTiB TpaHchopmallli CydacHOro 1HXKEHEPHOIO
MpOLIECY, BUABIICHHS BUKIIMKIB, 110 MOCTAIOTh Mepe] (paxiBISIMH, Ta OKPECICHHS POl
HII-pimmens y X MOI0IaHHI.

HeBin’eMHOIO CKJIaJI0BOIO pearyBaHHSA Ha Il 3MIHM CTa€ TaKOX pO3POOJICHHS
IUTICHUX OCBITHIX CTpaTeridd, 37aTHUX 3a0€3MEYUTH CTaNICTh Ta €()EKTUBHICTH
TISUTBHOCTI  KOMaHJ pO3pOOHHMKIB B YMOBax JUHAMIYHOTO TEXHOJOTTYHOTO
CepeIOBHIIIA.

IHTeIeKTYAIbHA iHKeHepid

A
2 v
1.EBoJronis NpoAyKTHBHOI iHKeHEPHOT 2.®opMyBaHHA iHTeIeKTya/ i30BAHAX
OifILHOCTI OPHKJIAJHEX pillleHbL

Hanpsawm 1.1. InauBigyaasHa
NPOIYKTHBHICTE: 1li1BHITIeHHS
TIPOIYKTHBHOCTI T4 aHAIITHYHOIO IIOTeHIialy
po3podHHKIB 3aBaAKH I1I-acucTeHTaM.

v v

Hampsawm 2.1. Oxpemi HII-gyrknii: [Ipocte
IIPOTHO3YBaHHA, KIIacH(pikamid: (iIbTpamis
3aIHTIB.

Hanpsim 1.2. KomaHHa DPOAYKTHBHICTE:
OnTHMi3allis B3aeEMOJIil Ta PO3MOILTY pojeil
MYIBTH-ICOUILTIHAPHUX KOMaH/aX.

Hamnpsm 2.2. Po3zymanii inTepgeiic: UX
aJlanTyeTheA Ml KOpHCTyBaya: peKoMeH aIlii,
gaT-00TH.

v v

Hampsm 1.3. IIponecH i IPAKTHKH:
IHTenekTyami3alist KHUTTEBOTO TTHETY 113,
aBTOMATH3allid, afalTHBHICTE.

v v

Hanpsam 1.4. MeTogo.10rii: 3MiHa iHXeHepHOI
napaJHTMH, I0ABa HOBHX CTaHIAPTIB,
eTHYHHX 1 IPABOBHX HOPM.

Hanpsam 2.3. IlinTpaMKa pimieEb: AHaTI3
CKJIa[IHIIX J1aHIIX: [IPOTHO3 PH3HKIB, aHATITHKA.

Hamnpsim 2.4. ABroHomHicTh: TT1T jie
CaMOCTIIIHO: aBTOIILIOT, areHTH.

Pucynok 1. TpancdopmaiiiiiH1il BIUTMB 1HTEJIEKTYaJIbHOI 1HXKEHEpPIi Ha PO3pOOKY
Ta MPUKIAAH] PIILIEHHS

OcHoBHuii  matepian. CyuacHa po3poOKa TEXHOJOTIYHUX  TPOIYKTIB
B1I0YBA€THCSA B YMOBAX 3pOCTAlOU0i CKIATHOCTI apXiTEKTyp, MYyJIbTHUKOMIIOHEHTHUX
CHUCTEM 1 MacIITaOHOIrO BIPOBAKEHHS OaraTOKaHAJbHOI Ta KOHTEKCTHO YYTJIUBOI
B3a€MO/IIT 3 KopHucTyBaueM (multi-experience), sika BpaxoBYe€ pi3HI NPUCTPOi, KaHAIH
KOMYHIKaIlii Ta cueHapii Bukopuctands [2]. Lle cTtBoproe moTpeOy B TIMOOKOMY
PO3YMIHHI CY4YaCHOTO KOHTEKCTY PO3POOKH, Ji€ PO3pOOHMK TOBHHEH HE JIUIIE
OpIEHTYBATUCSA Yy TEXHOJIOTISAX, a ¥ BOJOMITH THYYKHM MHCICHHSIM, 3AaTHICTIO
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e(EeKTUBHO 1HTErpyBaTH IHTEJICKTyaldbHl 1HCTpyYMeHTH Ha ocHoBi LI [3], mBuako
a/IarTyBaTHUCS 10 3MiH Ta MPAaIfOBaTH B MYJIbTHAUCHUIUTIHAPHOMY cepeoBuii [7].

Bomnouac, 13 3pocrannasam pomi Il y pospobmi 13, ocobnmBoro 3HaueHHS
Ha0yBalOTh ©TWYHI, TPABOBI Ta COIIAJbHI AaCIEeKTH I1HXCHEPHOI MisSIIBHOCTI.
Buxopuctanus aBTOHOMHHX CHCTEM, aBTOMAaTHYHA TeHepallis KOIy, NPUAHATTSA
pilliecHh HAa OCHOBI MOJENICH, SIKI HE 3aBXKIU MIAAAIOTHCS MOSICHEHHIO, CTBOPIOIOTH
HOBHI CIEKTpP PU3HUKIB, OB’ A3aHUX 13 IPO30PICTIO, ABTOPCTBOM Ta BIAOBIJATBHICTIO.
VY kpuTnuHUX cdepax HEBU3HAYEHICTh y MUTAHHIX €TUKU MOXKE IMPU3BOJIUTU IO
BTpaTH JOBIpH 3 OOKY KOPUCTYBayiB 1 HETaTUBHUX CYCIUJIBHUX HACTIJKIB [5].

Crpimka pguHamika TpaHchopmaniii B IT-ramysi, copudyrHEHAa AaKTUBHUM
po3ButkoM LI Ta oro MpOHUKHEHHSIM y 1H)KEHEPH1 MPAKTUKU, CTABUTH i CYMHIB
e(hEeKTUBHICTh KJIACHYHOT ITporpaMHoi iHxkeHepii [1]. Tpaauiiiini miaxoau, 3acCHOBaHi
Ha TMOCHIIOBHUX (ha3ax po3poOKH, Jenaji MEHIIE BIAMOBIIAIOTh YMOBaM, SKi
MOoTpeOyIOTh BUCOKOI THYYKOCTI, IIBUJKOTO MPUUHATTS PIIIEHb 1 TICHOT B3a€MOJIIT 3
IHTEJIEKTyaIbHUMH 1HCTpYMEHTaMH. Y BIANOBiAb BHUHHUKAE MOTpeda B HOBIU
napajurmi, o 3ade3neuvye alalTUBHICTh, KOHTEKCTHY YYTJMBICTb 1 HIBUAKY PEAKIIIIO
Ha 3MIHH.

[HTEerpamis WMITYy4HOrO IHTENEKTY Yy NpoUecH po3poOKH cTana KIHYOBUM
YUHHUKOM TpaHcpopmalli iHxkeHepHuX NpakTuk [l]. 'eHepaTuBH1I Moneni nenani
YacTillle BHKOPUCTOBYIOTHCS [JIsi aBTOMATHYHOI TIeHepaulli KOAy, JOKYMEHTalli,
TECTOBUX CIICHApiiB, a TAaKOX JUIsl MPUIIBUJIICHHS TPOLECIB 1 MPAKTUK aHami3y,
JU3aiiHy, peaiizailii, TeCTyBaHHs, PO3TOPTaHHS Ta MPUNHATTS 1HXXCHEPHUX PIllICHb
[3]. Taka miaTprMKa J103BOJISIE 3MEHIIIUTH HABAHTAXXEHHS HA KOMaHAM Ta T1BULITUTH
MPOYKTUBHICTH Y chepax, /ie KIIIOUOBY pOJib BiAIrpae KOMaHHA B3a€EMO/TiS.

CyyacHl TporpaMHi MPOEKTH YaCTO PEANIBYIOThCS B yMOBaX pPO3MOAUICHOT
CHIBIIpalll, THYYKHX MOJIEJEH yIpaBiiHHSA Ta ITMHAMIYHOTO cepenoBuia [8]. ¥ takux
yMOBaxX TpaJuliiiHI 3acO0U PO3POOKH HE 3aBXKIU 3a0€3MeUyI0Th HAJIEKHY MIATPUMKY
MpolLeciB KOMaHHO1 B3aemojiii. OcOO0IMBO BIJUYTHOIO € BIACYTHICTh €(EKTHUBHHUX
IHCTPYMEHTIB JJI1 MPO30pOr0 MOHITOPUHTY HaBaHTAXEHHsS, OallaHCyBaHHS 3ajady,
BUSIBJICHHSI BY3bKHMX MICLb y KOMYHIKaIli, aHami3y OWHAMIKH MPOAYKTHUBHOCTI Ta
BUKOPUCTAHHS KOMaHJIHOTO moTeHuiany [8]. Xoda cyyacHi TEXHOJOTIi IITYy4YHOTO
IHTEJEKTY 3/[aTHI MIJCUIIUTH 11 MPOILECH, iX oOMexeHa 1HTerpauis B YNpaBlIHCHKI
MPAKTUKH 3aIHINAETHECS CTPUMYBAIBHAM YWHHUKOM PO3BUTKY €(QEKTHBHUX 1
371aTOPKEHHUX KOMAaH/I.

Sk pe3ynbrar, B yMoBax TpaHncdopmariii mporeciB Ta popmMary pobOTH KOMaHIH
MOCTAlOTh HOBI BHKJIMKU: 3a0€3MEYeHHs SKOCTI 3T€HEPOBAHOTO KOHTEHTY,
MOSICHIOBAHICTh PIIIEHh MOJIETICH, BIAMOBIIHICTh BUMOTAM MPOEKTY Ta MPIOPUTETAM
koMaHqu [6]. IcHye moTpeba B iHTENEKTyalbHUX 1HCTPYMEHTaX, SIKi PO3IIUPIOIOTH
MOKJIMBOCTI TPAAUIIIMHIUX T1XOIiB Ta HE JIHUIIIE aBTOMATHU3YIOTh, & i a1allTyIOThCS JI0
KOHKPETHOT'O KOHTEKCTY MPOEKTY, MIATPUMYIOUU PI3HI poJii B KOMaH[1 (aHATITHKIB,
1H)KEHEpIB, JEBOIICIB, TECTYBaJbHHUKIB) [3], JomoMarar4u sK KOMaHIaM, TaK 1
OKpEeMHUM YYaCHUKaM TPaIloBaTH MPOIyKTUBHIIIE. be3 Takoi MiaATpUMKH HEMOMXKIIUBO
M1JIBUIIUTH €(DEKTUBHICTD 1 MOJETIIUTH MacIITa0yBaHHS MPOIIECY PO3POOKH 3 METOIO
JOCSITHEHHSI SIKICHIILIMX Pe3yJIbTaTIB.
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[II-acucTeHTH Ta areHTH Jefajl aKTHBHIIIE IHTETPYIOThCS B 1HCTpyMEHTapii 1
CepenoBHUIlla PO3POOKH, BITKPHUBAIOYM HOBI MOJIMBOCTI JJISI TMIATPUMKHU IOJICHHHUX
3aBnanb [3]. Bonu cratoTe 1 poBUMHU MapTHEPAMH, SIK1 TOTIOMAararoTh po3poOHUKaM
MIPAITIOBATH IIBUIIE, 30CEPEIHKYIOUNCh HA TBOPYMX 1 KPUTUIHO BKIIMBHUX ACIIEKTaX
[8]. [MapanenbHO 3 UMM YCKIQJHIOETbCS CTPYKTypa CEPENOBHUI PO3POOKH - Bif
development- no production-cepenoBuill, sKi MalOTh MIATPUMYBATH 1HTEIEKTyallbHI
GyHKIIT 1715 BCIX TEXHIYHUX poJiell y KOMaHl. 3pOCTaHHS CKJIaJHOCTI BUCYBa€ HOBI
BUMOTH JI0 I1HCTPYMEHTIB: BOHM MalOTh OYTH THYYKHMMH, MACIITa0OBAaHUMHU U
3naTHUMU TicHO 1HTerpyBatucs 3 llll-acucrentamu Ta arenramu [2]. Y upomy
koHTekcTl LlII-acucTenTy Ta criemiairi3oBaHi areHTH JEMOHCTPYIOTh CBiM MOTEHITia,
nonoBHIo0uM  TpanuuiiHi  SDLC-iHcTpyMeHTH ¥ (QopMyroudM HOBHM piBEHb
aBTOMAaTH3allli Ta aJIaNTUBHOCTI B yIIPaBJIiHHI CEPEIOBUIIIAMU PO3POOKH, 1110 BEJAE 10
3pocTaHHs e)EeKTUBHOCTI Ha 1HIUBIAYabHOMY Ta KOMaH/IHOMY PIBHSIX.

OxpemMuM BUKIMKOM € poOoTa 6e31m0cepeiHbo 3 TPOAYKTOM ab0 CHUCTEMOIO, 110
po3po0aseThes. LITy4HMI 1HTENEKT BIAITpaEe KIOYOBY pOdb SK Yy PO3UIMPEHHI
MOMKJIMBOCTEH ISl KIHIIEBUX KOPHUCTYBadiB (3aBISIKH HOBUM (popmMaraM B3aeMOi,
nepcoHamizallii Ta IHTENeKTyaJlbHHM CepBicam), TaKk 1 Ha eTamax eKCIUTyaTarlii.
30kpeMa, aHadi3 TOBEMIHKHA KOPHUCTYBadiB 1 AaHWX PEaThbHOTO BHKOPHUCTAHHS A€
3MOTy CTBOPIOBATH aJalTHBHI 1HTEp(ENCH, aBTOMATU30BaHI CUCTEMH IMIATPUMKH Ta
BJIOCKOHAJIIOBATH MPOJYKT HAa OCHOBI 3BOPOTHOTO 3B’A3KY. Yce e (opmye HOBI
BuMmoru a0 iHterpamii II-pimens y caMm mpoayKT Bii apXiTeKTypu 10 JU3ANHY
KOPHUCTYBAI[LKOTO JOCBITY [2].

Oco05uBOi Barm B IIbOMY KOHTEKCTI HaOyBarOTh JOMEHHI MPOTrpaMHi PIIICHHS,
OpIEHTOBaHI Ha crHenu@iKy OKpEeMHUX rajay3edl Takux sK OXOpoHa 3JI0poB’s [4],
¢diHaHCH, OCBITA, TPAHCIIOPT 1 JAepkaBHE ympaBiiHHA. Y Takux chepax [II-pimenns
HE MPOCTO ONTHUMI3YIOTh 1HXEHEpHI Tpoliecu, a W 0e3mocepeHhO0 BIUTMBAIOTH HA
SAKICTh XKUTTS [4], Oe3meky HOaHux, MPO30pPICTh MPOIIECIB 1 JOBIPY KOPUCTYBadiB.
Bucoki BuMOrM 10 TOYHOCTI, HAJIAHOCTI, ITOSCHIOBAHOCTI Ta BIJAMOBIIHOCTI
HOPMATUBHUM PETYJISIIISAM 3YMOBJIIOIOTh HEOOXIAHICTH Yy TJIHUOOKIH JTOMEHHii
€KCIIepTHU31 Ta BIAMOBIIHOMY MPOEKTHOMY MiaAXoi [2].

Taxa iHTerparis noTpedye 371aroKEHOI B3aeEMOIii aHATITHKIB, apXiTekTopiB, UX-
IU3alHepIiB 1 TEXHIYHUX CICMIaliCTIB  3AaTHUX CTBOPIOBATH  aJalTUBHI,
IHTEJICKTyaJIBHO TIICUJICH] PIllICHHS.

VYce Buile3zazHadeHe MopoKye HOBUM TUT BUKIUKIB. 1106 miarpumaTtu cydacHi
MIIXOMW J10 pO3poOKH, HEOOXITHO CTBOPIOBATH IIUJTICHY 1HPPACTPYKTYpy Ta
cepenoBuina, riauboko iHTerposani 3 Illl-cepBicamu sk y xmapHomy (cloud), Tak i
JokaiabHOMY (on-premise) BukoHaHHI. Ha puHKy 3’gBiseTbes nenami OibIme
CHeIiagizoBaHuX MiIaTGopM 1 MPOAYKTIB, MOKIMKAHUX MIABUIIUTH MPOAYKTHUBHICTD,
ONTUMI3YBAaTH KOMaHHY B3a€MO/II}0 Ta aBTOMATU3yBaTH OKPEMI €TaIu 1HKEHEPHOTO
uukiny [1]. BoxmHowac eTwyHi Ta MpaBOBI MNHUTaHHS HaOyBalOTh OCOOJMBOI
aKkTyaiabHOCTi. ABTOpPCTBO 3reHepoBaHoro III-xoxy, inineH3yBaHHs, 30€peKeHHS
KOH(1IEHIIMHOCTI IaHUX, BIJIMOBIIAJIBHICTh 32 aBBTOHOMHI PIIIIEHHS - 1€ BUKJIMKH, 1110
MOKH HE MAaIOTh YCTAJICHUX BIAMOBIIEH.
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VY BiAMNOBIIB HA 111 3MIHU TTOCTA€e MOTpeda B HOBUX POJIAX Y KOMaHAaX - (haxiBIAX,
3IaTHUX HE JIMIIE HAJAIITOBYBaTH, a W MPOEKTYBATH iHTeHeKTyaJIBHi CepeoBHIIa
po3pobku [8]. Lle, cBo€0 ueproro, poO3MIMPIOE pamMKu TpaI[I/IHII/IHOI 1H>1<eHepH01
MpPaKTUKKA Ta BHCYBa€ HOBI BUMOTHU JI0 3HaHb 1 KOMIETEHLINH YCIX YYacCHHKIB
PO3pPOOHUIIEKOTO TIpoTIeCy [7].

Y KOHTEKCTI HOBHX TEXHOJOTIYHHUX BUKIHUKIB BaXXIUBOIO CTae TpaHchopMarlis
ocBiTHbOTO Tiaxoay. llo6 maitOyTHi (axiBui Oynu 37aTHI €PEKTHUBHO MPAILIOBATH 3
IHTEJCKTyAIbHUMH CEpelIoBUIIAMU  po3poOku, B3aemomisatTu 3 Ill-acucrenramu,
aJanTyBaTH apXITEKTypy MPOAYKTIB JO HOBUX BHUMOT, HEOOXiJHA IIIJIECIIpsSIMOBaHa
MiKIUCIMILTIHApHA miaroToBka [7]. MaeTbcs mpo po3BHTOK T'HYYKOTO MHCICHHS,
3IaTHOCTI aJanTyBaTtucid 10 3MiH, KputuyHo oiiHooBatd IlI-iHcTpyMeHTH Ta
3aCTOCOBYBATH X K MOBHOLIIHHI €IEMEHTH CYyYaCHUX 1H)XKEHEpHUX MpakThK. OcBiTa
Ma€ He JIMIIEe BCTUTaTH 3a PUHKOBUMU 3MiHamMHu, a ¥ (opmMyBaTH KOMIIETEHIII],
HEOOX1TH1 JJISI MPOEKTYBAHHS 1HKEHEPHOTO0 MallOyTHHOTO.

Buxnuku. Tpancdopmaris nporeciB po3pooku I13 mig BIIMBOM TEXHOJOTIN
IITYYHOTO 1HTEJIEKTY, €BOJIOLISI KOMaHIHOI B3a€MOJIIi Ta 3MiHA pOJIEH Yy KOMaHIax
MOPOJKYIOTh 1Ty HU3KY BHUKIMKIB, 110 HNOTPEOYIOTh CHUCTEMHOIO aHaiizy. BoHu
OXOIUTIOIOTh SIK TEXHIYHI, TaK 1 OpraHi3aliifHi, €THUYHI Ta OCBITHI aCIEKTH, SKi
BU3HAYAIOTh 3JIaTHICTh KOMaHJl €()EeKTUBHO AaJalTyBaTUCAd 1O HOBOI I1HXEHEPHOI
napagurMi.

Cepen KIIOYOBUX BHKIHKIB, ILI0 IOCTalOTh MEpPE] CY4YacHOK MPOrpPaMHOI0
1HKEHEPI€I0, MOYKHA BUJIITUTH:

3pocTaHHsl  CKJIAQIHOCTI  apXiTEKTyp Ta  HEOOXIJIHICTb  KOOPAMHAII]
MYJIbTHAUCIMUIUTIHAPHUX KOMaHI,

» Hey3romkeHicTh KIaCHYHUX 1HXKEHEPHUX Mojelel 13 Temnamu po3BuTky [1II-
TEXHOJIOT1H;

» HepocratHiil piBeHb IHTErpallii IHTENEKTyalbHUX 1HCTPYMEHTIB y MPAKTUKH
YIpaBIiHHS Ta pO3pOOKH;

» [loTpeba B KOHTPOJI IKOCTI1, HAIIMHOCTI Ta MOSICHIOBAHOCTI 3reHepoBaHoro I111-
KOHTCHTY;

» bpak edekTuBHUX 3aco0IB MOHITOPUHTY, KOMYHIKallii Ta OallaHCyBaHHSA
HABaHTa)XCHHS B KOMaH[axX;

» VcknagHeHHs KOHQIrypauli Ta MaciutadyBaHHs cepenoBull po3pooku 3 HII-
KOMITOHEHTaMU;

* Bucoki BUMOTH JI0 IOMEHHOT BIMOBIJHOCT] Y YYTIUBUX Taly3sx (MEIHIINHA,
(dhiHaHCH, ICPIKCEKTOD);

» ETvyna ¥ mnpaBoBa  HEBU3HAUYCHICTh: aBTOPCTBO,  BIAIOBIJAJBHICTD,
KOH(}1IESHIIIHHICTB;

Hedimutr HOBUX TpodeciitHuX poJiel il poOOTH 3 1HTEIEKTyalli30BaHUMU
CepeIOBHIIIAMHU;

» BijcraBaHHs OCBITHIX MpOrpaMm BiJ TEMMIB TEXHOJIOTIYHHUX 3MIH 1 MOTped
PUHKY.

Bupimenss nux BUKIMUKIB BUMarae€ He JIMIIE TEXHOJOTIYHHUX IHHOBAIlWA, a U
CUCTEMHOTO NEpersiAy NMPUHLHUIIB NPOEKTYBAaHHS, OpraHi3amii KOMaHIHO1 poOOTH Ta
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miarotoBku  ¢axiBuis. Came TOMY KIIIOYOBUM 3aBIaHHSIM CBOTOJIEHHSA CTa€
dbopMyBaHHS THYYKHX, aJalTUBHUX 1HXKCHEPHHUX MPAKTHUK, 3JaTHUX MIATPUMYBATH
CTAIMA PO3BUTOK TMPOAYKTIB B yMOBaxX INMBHIKOIUIMHHUX  TEXHOJIOTTYHHX
TpaHchopmarrii.

3aBaanHsl. Y BIANOBIAL HA BUKIUKH, IO TTOCTAIOTh TIEPE]] CYyIaCHOIO 1HKEHEPIEIO
MpOrpamMHOTro 3a0€3MeUeHHS, TTOCTAE HOTpe6a y cbopMyJHOBaHHl KOMILJICKCY 3aBIaHb,
CIpSIMOBAaHUX Ha aJalTallil0 MPOIeciB, IHCTPYMEHTIB 1 KOMaHI JO HOBOI
TEXHOJIOT14HO1 peanbHocTi. 11 3aBaaHHs CTOCYIOTHCS K PO3POOHUIIBKUX IPAKTUK, TAK
1 yIpaBJIiHHS 3HAaHHSIMU, TPOEKTYBAHHS CEPEIOBHUIII, OPTaHi3allii MIXKIUCIUILTIHAPHOT
B3a€MO/I11 Ta OHOBJIEHHS OCBITHIX ITIIXO/IB.

Jlo mepiioueproBux 3aB/ilaHb HaJEKaTh:

» Po3poOka aganTHUBHUX apXITEKTYp, 3JaTHUX J0 THYYKOrOo MaciTaOyBaHHS Ta
inTerpari LLII-koMITOHEHTIB;

» [HTerpalis 1HTENEKTYallbHUX IHCTPYMEHTIB Yy BCl €Tallld >KUTTEBOTO IUKITY
MIPOTPAMHOT0 3a0€3MEUYCHHS;

» @opMyBaHHA MPO30OPUX 1 KEPOBAHMX MEXaHI3MIB KOMAaHJHOI B3aeMOAIl 3
niarpumkoro l-ananituky;

» 3a0e3MnedeHHs SIKOCTI, MOSCHIOBAHOCTI Ta BIJIMOBIIHOCTI pe3yjbTaTiB poOOTH
LIII-mopnenei;

» BrockoHaneHHs MpPaKTUK KOH(irypaiii, MOHITOPUHTY Ta pPO3rOpTaHHA
IHTEJIEKTyalli30BaHUX CEPEIOBUIII,

» CTBOpEHHS 1 BIPOBAKEHHS JIOMEHHO-OPIEHTOBAHUX PIIIEHb 3 YpaXyBaHHSIM
cnenudiKu 9y TIUBUX chep;

» Po3po0Oka €TMYHHMX Ta IOPUIUYHO Y3TOKEHHMX IMIJIXOJIB JO BUKOPUCTAHHS
ABTOHOMHHX 1HCTPYMEHTIB;

» BusHayeHHS 1 pO3BUTOK HOBHX POJIECH Ta KOMIETEHI[IN Y KOMaH/1aX 1HXEHEPIB 1
AHANITHKIB;

» AkTyamizalisi 3MICTYy OCBITM Ta HaBYaJIbHUX TPAEKTOPIA BIAMOBIAHO [0
TpaHchopmalliil puHKYy;

» 3a0e3nedeHHs] MUKIUCHMIUIIHAPHOI MIArOTOBKU (haxiBuiB aisg podotu B II-
OpIEHTOBAHUX CEPEJIOBUIIAX.

i 3aBaaHHs € OCHOBOIO JJIsi pO3pOOJICHHS CTpaTerii TpaHcdopmallii 1HKEHEPHOI
TUSJIBHOCTI, OpIEHTOBAHMX HA MIJABUIIEHHA CTIAKOCTI, MPOJYKTUBHOCTI Ta
iHHOBAIIHHOCTI KOMaH/I. 1X peanizaris norpedye K IHCTUTYIIHHOI MIATPUMKH, TakK 1
KyJbTYpU BIJKPUTOCTI 10 3MiH, IO J03BOJISE €()EKTUBHO BIPOBA/KYBAaTH HOBI
MIIX0M B YMOBaX IMIBUIKOITMHHOT €BOJIOIIIT TEXHOJIOTIH.

Konuenuisi pimnenns. /[ epexkTUBHOTO pearyBaHHs Ha Cy4acHI BUKJIHKH Y
chepi imxkenepii [I3 B ymoBax cTpiMKOi I1HTENEKTyai3allii HEOOXiJHa IIUTCHA,
CTpaTeriyHO OpPiEHTOBaHA KOHIICMINiS B3a€EMOJIlI MiX OCBITHIMH 3akiagamu Ta IT-
THIYCTpIEIO.

Taka KoHIemiis TOBMHHA 0a3yBaTHCS Ha JBOX B3aEMOJIONOBHIOBAIBHHIX
BEKTOpax:

1. locaigskeHHs i BUPIICHHS AKTYAJbHUX NPUKJIAJIHUX 3aBIaHb, [TIOB’ A3aHUX
3 1HTENeKTyalli3alli€l0 1HXKEeHepHoro mporecy. lle Bkitouae po3poOKy HOBHUX
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apXITEKTYPHUX IM1IXOA1B, MOJICJICH B3a€MO/I11 B KOMaH/1aX, IHCTPYMEHTIB pO3TOpPTaHHS
[II-koMITOHEHTIB, MEXaHI3MIB OIIIHIOBAHHS SIKOCTI PO3POOJICHHX pIMIEHb, & TaKOXK
MATaHb €TUYHOI BIAMOBITAIEHOCTI.

2. @opMyBaHHSl CHENiaJTi30BAHMX OCBITHIX KOMIIOHEHT Y HAaBYaJIbHOMY
npoueci 178 MIATOTOBKH (haxiBIiB, 3laTHUX TMPAIIOBATH B 1HTEJIEKTYyaTi30BaHHX
cepenoBumax. OCBiITHI TporpaMu MarOTh OXOIUTIOBAaTH HE JIAINE TEXHOJIOTIYHY
MIATOTOBKY, a W PO3BUTOK CHCTEMHOTO MHMCIICHHS, 3JaTHOCTI 10 aJarTailii,
KPOCAMCIMIUIIHAPHO]I CIIBIIpalll Ta KPUTUYHOTO OCMUCIICHHS 3aCTOCYBaHHS IITYYHOTO
IHTEJICKTY.

Peamnizariis miei koHIemnuii nepeadayae TpUBaIy Ta CUCTEMHY B3a€EMOJII0 MIXK
OCBITHIMHU 3akiajiaMu 1 I T-komMmniaHisIMU, Opi€EHTOBAaHY Ha CITUJIBHE CTBOPEHHS TPOTpam
M1JTOTOBKU, TIPOBEACHHS CTa)XXyBaHb, peali3allilo HaBUYAJIbHO-OCTIIHUX MPOEKTIB 1
PO3BUTOK TMPUKIATHOI 1HPpACTpyKTypH. Taka CHHEpris € KIO4YOoBUM (HaKTOPOM
yCHIXY Ta JI03BOJISIE MOEHYBATH aKaJieMIuyHy 0a3y 3 moTpedaMu rary3i, MPUCKOPIOIYU
BIPOBA/PKCHHS 1IHHOBALIIM. Y MeX)ax OCBITHROTO Ta HAYKOBOT'O ITPOIIECY IMTPOTTOHOBAHO
c(hOKyCyBaTUCh Ha HAMPSIMU Ta KOMIIOHEHTH HaBeneH1 y Ta0mui Nel.

TaGamnus 1. HaykoBi Ta OCBITHI HaIpsIMU TpaHcpopMallli.

Ne Hanpsam Komnonenra AprymeHrauisi
l. JAu3aiH Ta | = biznec-ananis 1 [eit HAaIPSIMOK € KPUTHYHO
BHUMOTH 10 | BUMOTH JIS BKJIMBUM, aJ[KE caMe Ha
NPOAYKTY | IHTEJIEKTyaJIbHUX JIOJATKIB; | €Talll Ju3aiiHy (OpMYIOThCS
. ApPXITEKTYypHI byHIaMEeHTaJIbHI PIIIICHHS
MPAKTUKH Ta TU3aiH 10JI0 CTPYKTYPH
IHTENIEKTYaJIbHUX JIOAATKIB; | MalOyTHBOTO MPOIYKTY.
. XMmapHi cepeioBuIlia | YBara 0 apXiTeKTypH,
ta LI cepicu s XMapHHUX CEPBICIB Ta BUMOT
MPUKJIATHIX CUCTEM; KOPHUCTYBaYiB JI03BOJISIE
. Posropranns CTBOPIOBATH THYUKI U
1H(pOpMAaIITHUX CUCTEM Y MacmTaboBaHi CUCTEMH, K1
XMapHHUX CEPEIOBHINAX; 3/IaTHI aJanTyBaTUCS 10
MIBUAKO3MIHHUX
TEXHOJIOTIYHHUX YMOB.
2. Po3podkaTa | = I y crBOpenHi Ta 3o0cepemKeHICTh Ha
NiATpUMKA | MOJIEpHI3aIlli MPOrpaMHUX THTEICKTyJIbHIN MATPUMII
NPOAYKTY | TOMATKIiB; IIPOIICCIB PO3POOKH Ta
. [HTenexTyanpHa eKCIuTyarailii 3abe3rneuye
po3poOKa Ta MmiATpUMKa CTaO1IBHICTh MPOTPAMHUX
JIOJTATKIB; CUCTEM 1 J1a€ 3MOTY
. ApxiTeKTypa e(EeKTUBHO
IHTEJIEKTYaJIbHOTO Bukopucropysatu LI nis
CepelIoBHUIIA PO3POOKH; aBTOMATHU3aIlll pyTHHHUX
3aBJaHb. Lle no3BoIsIE
(haxiBIIM 30CEPEIUTHCS Ha
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. Posropranns
1HTEJIEKTYaIbHOTO
cepeaoBUIIa PO3POOKH;
. [HTenexkTyanbHa
1HKEHepis HaMIHHOCTI
1TU(QPOBUX CHCTEM;

CKJIQIHIIINX 1 TBOPUYHX
acreKTax po3poOKH.

3aXUCT NCPCOHAIBHUX JaHHUX

3. Yupasiainasa | = [IpoexTHUit YcniurHa po3podxa

NPOEKTAMHU | MEHEJKMEHT Yy IHTEIEKTyaJIbHUX PIIICHb
1HTeNIeKTyalIbHIM po3po0Ill; | BUMarae e(eKTUBHOI
. VYrpaBiiHHS 3HAaHHSAMH | KOMaHIHO1 B3a€MO/II,
B IHTEJICKTyaIbHINA PO3p0o0IIi; | YITKOTO PO3MOALTY POJIeH 1
. VYnpaBiiHHSA JaHUMHA | 30€peKeHHsI 3HaHb
Ta iHpopmaIliiiHa Oe3mneka; YIIPOJOBK YChOTO
. BenenHs npoekTiB 31 | JKUTTEBOTO ITUKITY ITPOCKTY.
CTBOpEHHsI Ta MoAepHizauii | Lleit Hanpsim popMye OCHOBY
CUCTEM; OpraHizauiifHoi KyJbTypH,
. [HXUHIpUHT PO 1 AKa MATPUMY€E THYUKICTb,
KOMIIETEHLIIT Y KOMaHax 0e3MeKy Ta IPOAYKTUBHICTb
LI-po3pobku; KOMAaHJI.

4. Erukarta |= Etuka Bukopucranss | [HTerpaiiisi eTHUHHX 1
npaso MITYYHOTO 1HTEJIEKTY; IIPABOBHX aCMEKTIB y MPOLIEC

. [TpaBoBi aCIEeKTH | pO3pOOKH J103BOJISIE HE JIUILE
pO3poOKU HITYYHOTO | 3a1001iratu pu3ukam, a u
IHTEJIEKTY; dhopmye noBipy 110
. [IpaBoBi ACIEKTHU | IHTEJEKTyaIbHUX CUCTEM.
3aCTOCYBaHHS mTy4yHoro | Lle 0co6iMBO akTyanabHO y
IHTEJEKTY; cdepax, ne I nanpsimy
. KondineHmiitHicTh Ta | BIUIMBAE HA JIIOJICH, TOMY

BpaxyBaHHS ITUX ITUTaHb €
HEB1’€MHOIO YMOBOIO
CTaJIOTO PO3BUTKY U(PPOBUX
TEXHOJIOT1H.

JlochipKeHHsT 1O 3a3HAYEHUM HalpsIMKaM Ta KOMIIOHEHTaM MaloTh HE JIUIIEe
3a0e3neunTH MIJACWICHHS TPAKTHK IHTEJIEKTyalbHOI 1HXKEHepii, a U COpuaTd
CTBOPEHHIO HOBHMX CHEI1aJi30BAHUX AMCLMILIIH, 3JaTHUX (OpMyBaTH y MalOyTHIX
CIELIATICTIB CUCTEMHE MUCJICHHS, HABUYKH aJalTallii A0 3MiH, 34aTHICTh MIPUHUMATH
pILIEHHS! HA OCHOBI aHAJIITUKU JaHUX, epekTuBHO B3aemo ity 3 LII-iHcTpymenTamu,
a TaKOK YCBIJJOMJIFOBATH €TUYHI, IPABOBI Ta COLIaIbH1 HACIIIJIKU IHTEJICKTyaT130BaHUX

PO3pOOOK.

3anponoHOBaHUM MiAXiJ 3a0e3nedye He Julle MiArOTOBKY (haxiBLiIB J0 HOBUX
peautiii, a i aKTUBHY y4acTh OCBITHIX IHCTUTYILI y popMyBaHHI MailOyTHIX CTaHJapTIB
IHTEJIEKTYyaIbHOI 1HXEHepil.
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IInanoBani pe3yabTaTH. Y MeXax peanmi3alii 3amporoHOBAHOIO MiAXOIY MO
TpaHchopmariii 1HXEHEPHOI MiSTIBHOCTI B YMOBax TJIMOOKOi 1HTENEKTyasi3amii
nependavyaeTbCsl JOCSITHEHHS HHU3KM CTpPATeriyHO BAXKJIMBUX PE3yJbTaTiB, IO
OXOILUTIOIOTh TEXHOJIOTIYHMM, OpraHi3alliiiHuii, HAyKOBH Ta OCBITHIM BHUMIpH.
[InanoBaH1 pe3yNbTaTH BIPOBAKEHHS I11€i KOHIICMINi, 10 OXOIUTIOIOTH KIIFOYOBI
aCTeKTH 1HKeHepHOi TpaHchopmailii, HaBezeHo B Tabmuiri No2.

Taoauus 2. OdikyBaHi pe3ynbTaTH peaii3allii CTpaTerii IHTeIeKTyam3arii
1H)KCHEPHHUX MPAKTHK.

. [TinBumeHHS piBHS
NepcoHai3allii CepBiCiB, AKOCTI
KOPHUCTYBAI[bKOT'O JJOCBIY Ta
1H(popMaIiiiHO1 0€3NeKH HUIIXOM
1uboBoi [I-iHTerparii.

Ne | IliianoBaHmi Herauni KomenTapi
pe3yJabTaT
1. | Mopaepnizauis | = Posropranusa agantuBHOI Ta 3abe3neuye TeXHIUHY
apXiTeKTypH | MaciITabOBaHOI IHPPACTPYKTYPH, OCHOBY ISl
po3podHMIbLKH | 31aTHOT iHTerpyBaTH 1111- inrerpari LI B
X cepelOBMI | KOMIIOHEHTH SIK y XMapHUX, TaK 1B | IHKEHEPH1 IPAKTUKH,
JIOKaJIbHUX CEPEAOBUILAX. 110 CIIPUSATUME
. dopmyBaHHSA THYYKOCTI,
IHTENEKTyallI30BaHUX IIAT(HOPM IJisl | MPOAYKTHUBHOCTI Ta
MIITPUMKHU KOJIEKTUBHOI B3a€EMOJIii, | MaciTaboBaHOCTI
JUHAMIYHOTO YTIPABIIHHA 3a/1a4aMU | pO3POOHUIIBKUX
Ta peaizalii 6e3rnepepBHOTo cepeaoBUII.
1H)KEHEPHOTO LIUKITY.
2. Po3BuTok . CTBOpEHHS porpaMHuX Jlo3Bousie kpaie
JTOMEHHO- MPOAYKTIB, aJalITOBAHMX JI0 BIJIIIOBIATH
OpPi€HTOBaHUX | rany3eBoi crenudiku (0XOpoHa crerupiyHuM
III-pimmens | 310poB’s, piHAHCH, TPAHCIIOPT, BUMOTraM 1
OCBITa, JIep>KaBHE YNPABIIIHHSA). PEryJIATOPHUM

CTaHZapTaM KOKHOI1
rajy3i, 0 MiABUIILYE
€(hEeKTUBHICTb 1
JIOBIPY KOPUCTYBaYiB.

arcHTIB.

. 3MEHIIICHHS KOTHITUBHOT'O
HABAHTA)KEHHA Ha (DaxiBIIiB,
M1JIBUIIICHHS MPOAYKTUBHOCTI Ta
SIKOCTI 32 paxyHOK 1HTEJIEKTyaIbHO1
MIITPUMKH KOMaH/IHHX 1
1HJIMBITyaJIbHUX JTIH.

3. | Onrumizamisa | = ABTOMAaTH3AITS KIIFOUOBUX Cnpuse
imkenepuux | a3 xxurreBoro nukiy 13 (anamnis MPUIIBUIILICHHIO
npouecis BHUMOT, IPOEKTYBAHHS, peaizarlis, pPO3pOOKH Ta
TeCTyBaHHS, PO3TOPTaHHS) 3 3HIDKCHHIO
BukopuctanHsaMm [II[-acucTeHTiB Ta | KOTHITUBHOTO

HABAHTAKECHHS Ha
1HKEHEPIB 3aBJISIKU
PO3yMHOMY
JIEJIETYBAHHIO
PYTUHHHX 3aB/IaHb.
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4. | ®opMmyBaHHA | * Po3pobxa HopMaTUBHO- 3abe3neuye
€THYHHUX TA | METOAMYHHX MIIXOIB O €TUYHOTO | HOPMATHUBHY Ta
NMpaBoOBHX Bukopuctanus LI-texnomnorii, 3 eTHYHY BH3HAYEHICTD
CTAHJIAPTIB | ypaXyBaHHSIM NUTaHb aBTOPCTBA, MIPY BUKOPUCTaHH1
BHKOPHMCTAHHSA | TPO30POCTI, BIAMOBIIaTBHOCTI, I, 110 KpUTUYHO
110} 3aXUCTY NEPCOHAIBHUX JTAHUX 1 BAXKJIUBO 11
JOTPUMAaHHSI 3aKOHO/IABYMX BUMOT. | TIABUIICHHS
. CTBOpEHHS MEXaHI13MiB CYCHIJIbHO1 JOBIPH 10
€TUYHOIO HAIJISIy B IIpoliecax TEXHOJIOT1H.
MPOEKTYBaHHA Ta excruryararii 111-
pIIIeHb.
5. | ImcTuryanizan | = BusnauenHns Ta iHTerpais Binmosigae Ha
is1 HOBUX HOBHX POJIEH, MMOB’ I3aHUX 3 noTpedy y
npodeciiHux | ynpapiaiHHAM 3HaHHsIMU, [TT1- Creliali30BaHuX
poJieid y aHaJITUKOI0, KOH(PIrypali€ro KOMIETEHIIISIX,
KOMAaH/aXx IHTENIEKTYaJIbHUX CEPEIOBUII] Ta HEOOX1THUX I
PO3POOHMKIB | ETUYHUM AYJUTOM. e(eKTUBHOI poOOTH B
. dopMyBaHHA IHTENIEKTYyaJl130BaHUX
MYJIbTHIUCIUILTIHAPHUX MPOQIITiB cepeaoBUIIaX
¢axiBiiB, 3AaTHUX €(HEKTUBHO PO3POOKH.
npairtoatu B [lII-opienToBaHMX
MPOEKTHUX CTPYKTYpax.
6. | HornudJjenus | = [TpoBeaeHHs MpUKIATHUX Jlae 3Mory oTpuMartu
HAYKOBHX JOCJIIIKEHD II[0J10 OL[IHIOBAHHS 00’ €KTHBHI JaH1 I
nocjigkenb y | ebexktuBHocTI [III-kOoMIOHEHTIB y M1JIBUIIICHHS SKOCTI1
cepi III- | pizHux dazax po3poOKH. MPOEKTHUX PIIIEHB Ta
IHKeHepil . AHari3 BIUIUBY PO3BUTKY HOBUX
IHTENEeKTyali3amii Ha 3MiHY 1HKEHEPHHUX
1HKEHEPHUX MPAKTHUK, apagurM, M1IXO/IIB.
poJiel Ta MPUHIIUIIIB OpraHizaiii
KOMaHTHOT B3a€MOII1.
7. | Axryanizania | = CtBOpeHHs 3abe3neuye
Ta MDKJIUCIUIUTIHAPHUX OCBITHIX MIJITOTOBKY (DaxiBIliB
Tpancdopmani | Kypcis, 1110 00’ €HYIOTh TEXHIUHI, HOBOTO TIOKOJIIHHSI,
sl OCBITHIX aHAITHYHI, TPaBOBI Ta €TUYHI 3IaTHUX €()EKTUBHO
nporpam KOMITOHEHTH ITiITOTOBKH. TSATH B yMOBaX

. Po3poOka HOBUX HaBYATIBHUX
TPAEKTOPIi, OPIEHTOBAHUX Ha
dbopMyBaHHS 34aTHOCTI J10
ajanTarlii, KpHTUYHOTO MUCJICHHS Ta
BiIMOBIaIbHOTO 3acTocyBanHs 1111
y ipodhecCiifHii TisTTBHOCTI.

CTPIMKHUX 3MIH 1
TICHOI B3aeMoii 3
[II.
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Takum ymHOM, peaiizailisi 3aImpPOIIOHOBAHOI MOJEIN 1HTEIEKTYyadbHOI 1HXEHepil
cnpustuMe (GopMyBaHHIO 1HHOBAIIHHOI, AJAaNTUBHOI Ta E€THYHO BIAMOBITAIBLHOT
exocucremu po3poOku [13. 3ammanoBani pe3ynbTaTéd 3abe3mevaTh HE JIHILIE
MiABUIICHHS €()EeKTUBHOCTI 1H)KEHEPHUX TMPOIIECiB, ajie W CTBOPATH MEPEAYMOBH IS
CTIMIKOTO PO3BUTKY IHTENEKTyaJbHO OpPIEHTOBAaHMX KOMaHJ, TIaTGOpM 1 OCBITHIX
CTpaTeriil y I0BrOCTPOKOBIN MEPCIIEKTUBI.

Puszuxku. Y mporeci tpanchopwmarii imkenepii [13 mig BmBOM TEXHOIOTIH
MITY9HOTO 1HTENIEKTY BUHUKA€ HHU3KAa PHU3UKIB, IO OXOIUIIOIOTh TEXHIYHHA,
opraizaiiifHuii, eTnuHuii, TpaBoBHii Ta OCBiTHII BUMipH. X cBo€uacHe ycBinoMIeHHs
Ta YIPaBIIIHHA € KPUTUYHO BOKIMBUMU ISl JOCATHEHHS CTaOUIBHOCTI, HAAIHHOCTI Ta
€TUYHOCTI 1HTEJCKTyali30BaHUX pilieHb. [loganpiuii aHami3 IUX BHUKIMKIB
npeAcTaBieHo B TaOmuii 3, sKa BigoOpaxkae IiX pO3MOJLT 3a BIANOBITHUMHU
KaTeropisiMu.

Ta6amus 3. Kinto4oBi pu3HKU BIPOBAKEHHS IHTEJIEKTYJIbHOI 1IHKEHEPII.

Ne Kareropis Jerami
PHU3HUKY

l. TexHiuHi [IIBuaKe 3pOCTaHHS CKJIATHOCTI apXITEKTyp MpPOrpaMHHX
PUM3UKH POJYKTIB, CIpPUYMHEHE MaciiTtabHoro iHTerpariero IIII-

KOMIIOHEHTIB, ~HECE pHU3UK TOSBU  BPa3IMBOCTEH,
yTpYAHEHHSI MaciiTa0yBaHHS Ta MOPYLIEHb Y HAAIMHOCTI
cUCTeM. BukopucTaHHsl TeHEpaTUBHUX MOJIEIEN CTBOPIOE
3arpo3y MOLIMPEHHSI HEKOPEKTHOTO UM HESKICHOTO KOJY, a
oOMeXeHa TIOSICHIOBAHICTh PIIIEHh HEUPOMEPEIKEBHUX
MoOJIeNIel YCKIIaJHIO€ BEpUQIKAILI0 Ta ayJuT KPUTHYHO
BaxMBUX (QyHKUi. BincyTtHicts y3romxkenoi III-
CTpaterii Ha pIBHI OpraHi3auiifHOi IHPPACTPYKTYpHU MOXKE
OPU3BOAUTH /10 Hee(PEeKTUBHOI pPOOOTH SK OKPEMHX
(axiBIIiB, TaK 1 IIIJIUX KOMaH]I.

2. | Opranizangiiigi | Posnogineni Mopem cmiBmpaii Ta HOBI  (opMartu
pHU3UKH KOMaH/JHOI B3aeMOJli BHMAaraloTh MPHUHIIMIIOBO HOBHUX
MIIX0/IIB 10 KOOPJAMHAII1, MOHITOPUHTY HaBaHTa)KCHHS Ta
YOPABIIHHS POJISIMU. 3@ BIJICYTHOCTI TaKUX 1HCTPYMEHTIB
BUHUKAE PU3UK 3HIKCHHS €(QEeKTHUBHOCTI, BTpaTH
MPOAYKTUBHOCTI Ta 3POCTaHHS BHYTPIITHHOKOMAaHIHHUX
KOHGIKTIB. J{0AaTKOBO YCKIAIHIOE CHUTyalilo Opak
¢axiBuiB 13 komneTeHissMu B po0oTi 3 LI-cepenoBuiiamu
Ta HecTaya YITKO OKPECIEHWX HOBUX pOJIeH, IIIO0
BIIMOBIAAIOTh COEIU(II 1HTEJICKTYJIbHOTO 1HKUHIPUHTY.
3. IIpasogi Ta InTeHcuBHe BIIPOBAKCHHS I-TexHomnorin
eTHYHi PU3UKH | CYIIPOBOIKYETHCS IIPaBOBOIO Ta E€TUYHOIO
HeBHU3HAYeHICTIO. [luTanHsa aBTopcTBa 3reHepoBanoro 111-
KOHTEHTY, BIJAMOBIAAIBHOCTI 3a /il aBTOHOMHHX CHUCTEM,
30epekeHHST KOH(IACHIIMHOCTI TMEePCOHATBHUX JaHUX
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3aJUIIAIOTHCS BIAKPUTUMHU. Y KPUTHUHUX cdepax, sK
OXOpOHA 3/70pPOB’S UM JIep>KaBHE YIPABIIHHSA, Il PU3HKHU
MOXXYTh MAaTH CEpHO3HI COLIaJbHI HACTIAKH, 30KpeMa
BTpaTy JOBIpM 3 OOKYy KOpPHUCTyBauiB a0o0 MOpPYILIEHHS
3aKOHOJIaBYHX HOPM.

4. | OcsiTHi pu3uku | OCBITHI CHCTEMHU HE BCTUTAIOTh a/IalITyBAaTH CBOI IPOrPaMHU
710 MIBUIKOIUIMHHUX 3MIH PUHKY. SIK HaciI0K, MalOyTHI
daxiBIri HE OTPUMYIOTh HEOOX1THOTO piBHS
MDKIACHMIUTIHAPHOT ~ MIATOTOBKH, 3HAHb TMPO  E€THKY
BukopuctanHs 111, a Takok HABUUOK KPUTUYHOTO aHAJI3y
Ta ajanTamii 0 poOOTH B  IHTEJIEKTyai30BaHUX
cepenoumax. lLle cTBOpIOE TOBrOCTPOKOBUM PU3HK
nediuuTy KaapiB, CHPOMOKHHUX MIATPUMYBATH CTIMKUAN
PO3BHUTOK TaTy3i.

VY3aranpHIOIYH, BapTO 3a3HAYMTH, IO PU3UKH, MOB’S3aHI 3 1HTEICKTYaJIbHOIO
iHKeHepi€o, € KOMIUIEKCHUMH Ta B3a€MO3Ae)KHUMH. IX TOMONAHHSA MOTpedye
CUCTEMHOTO TMIJXO0Jay, WI0 BKIIOYAE€ TEXHOJOTIYHY MOJIEpHI3allil0, IPaBOBE
pEryJIIOBaHHsS, OHOBJICHHS OCBITHIX MporpamM Ta MOCWICHHS MIUKIUCIHUILTIHAPHOT
B3a€MO/IIl B paMKax npodeciiHoi ChiabHOTH. JIuine 3a TakuX yMOB MOKHA JOCSTTU
edeKTUBHOTO i1 eTruHOoTO BripoBakeHHs [1I-pimens y cdepi nmporpaMHoi iHkKeHepii.

BucHoBku. [HTenekTyanbHa IHXKEHEpPIs MOCTa€ SK CTpaTeriyHa BIAMOBIAL Ha
TpanchopmariiitHi nporecu B IT-cdepi, 3yMOBIIEHI CTPIMKUM PO3BUTKOM TEXHOJIOT1i
HITYYHOTO 1HTENEeKTy. BTparta eheKTUBHOCTI TpaauUIMHUX 1HXEHEPHUX MOJENEH Y
KOHTEKCTI HOBUX TEXHOJIOTIYHMX BUKJIMKIB BUMAara€ MEePEOCMUCIICHHS MPUHIIUIIB
MPOEKTYBAHHA, pOJCH y KOMaHAaX, MOJCNICH B3a€MOMIlI Ta J>KHTTEBOTO ITHKITY
MporpamMHOro 3a0e3nedeHHs. Y IbOMY KOHTEKCTI IHTEJIEKTyasi3allisl 1HKEHEPHUX
nporieciB Ha ocHOBI IIII-TexHOMOTI BiAKpHUBAE HOBI MOKJIMBOCTI JJISl T1JBUILICHHS
MPOJYKTUBHOCTI, MACIITAOOBAHOCTI Ta aAANTUBHOCTI PO3POOHULIBKUX PILIEHb.

KitouoBy ponb y 3a0e3neudeHHl CTIHKOiI TpaHchopmallii 1HXEHEPHUX MPAKTUK
BIJIIrParOTh HAYKOB1 JOCIIPKEHHSI, CIIPSIMOBaHI Ha PO3POOJICHHSI HOBUX apXITEKTYD,
Mojenel KOMaHAHOI B3aemojii, MexaHi3miB iHTerpamii III Ta iHCTpymeHTIB
OITIHIOBAHHS SIKOCTI pimeHb. LI AocmipkeHHs MaroTh 3aKJIaJaTH IMMATPYHTS IS
IHHOBAIlId Ta CHOPUSATH PO3BUTKY TJIHMOOKO I1HTEJIEKTYalI30BaHUX 1HKEHEPHHUX
CEpEIOBHILL.

[TapanenbHo, TpancdopMallisi OCBITHIX CTpaTeriii CTa€ KPUTUYHO BAKIUBOIO
yMOBOIO (popMyBaHHSI HOBO1 TeHepailii ¢axiBiiB. OCBiTa Ma€e He JIMIIIE pearyBaTu Ha
3MiHU, a ¥ BUIEpEIKATH 1X, 1HTEIPYIOUM MIUKAUCHUIUIIHAPHI IMIJAXOIU, PO3BUTOK
THYYKOTO MMCJICHHSI, €TUYHOI BIJMOBIJAIBLHOCTI Ta 3/MaTHOCTI mparoBatu 3 II-
ACUCTEHTaMU Yy pi3HUX pojsix. DopMmyBaHHsS CIEIiali30BaHUX HaBYAIbHUX
KOMIIOHEHTIB, aJanTOBaHUX JO TOTped I1HTENeKTyalli30BaHOi pPO3pOOKH, €
dbyHAaMEHTOM JIJ1s1 CTaO1IBHOTO KaIpOBOTO 3a0€3MEeUEHHS rany3i.

BuzHayanbHUM YMHHUKOM YCHINIHOI pealti3alii HOBOi 1HXKE€HEPHOI MapajurMu
BHCTYIIA€ CUCTEMHA Koorepaillis OcBiTHIX 3akiaaiB 3 [T-kommnanismu. Taka B3aemoist
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Ma€ OXOIUTIOBATH CHUIBHY PO3pOOKY HaBUAJIbHMUX MPOTrpaM, peai3alilo MpUKIaJHIX
JOCTIIHULIBKUX TPOEKTIB, OpraHi3alil0 CTaXKyBaHb Ta CTBOPEHHS CIIJIBHOI
iHGpacTpykTypu. Jlumie 3aBasku CUHEpPrii HayKH, OCBITH W 1HAYCTpii MOXKIIMBE
(dhopMyBaHHS MOBHOIIHHOI TPO(eciitHOT eKOCUCTEMH, 31aTHOI HE JIUIIE aIalTyBaTHCS
710 TEXHOJIOT1YHUX 3MiH, a i aKTUBHO X (hOpMyBaTH.

Takum umHOM, 1HTENEKTyalbHA 1HXEHEpis SIK KOHIIENT BUMAarae KOMIUIEKCHOTO
MiIXOMy, B OCHOBI SKOTO OaJlaHC MK TEXHOJIOTIYHUMH 1HHOBAI[ISIMH, OCBITHIM
OHOBJICHHSIM Ta IHCTUTYILiHOWO cHiBhpaneto. Came Takui MiAX1J J03BOJIUTH
3a0e3neunTH  e(PeKTUBHICTh, ETHUYHICTH 1 CTIHKICTh NHUQPPOBUX pillleHb Y
JIOBIOCTPOKOBIH MEepCIEeKTUBI.
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Introduction

The United States remains a destination for those seeking safety, opportunity, and
economic advancement. Among immigrant populations, entrepreneurship has emerged
as both a pathway to self-reliance and a means of achieving upward mobility. In cities
like Seattle, Bellevue, and Redmond, informal surveys highlight the astonishing
national diversity of entrepreneurs — individuals from dozens of countries, each
bringing distinct perspectives and aspirations. Yet regardless of origin, many converge
on the same realization: in the U.S., entrepreneurship is not just possible — it is expected
and encouraged.

But launching a business as a newcomer is rarely straightforward. In recent years,
a critical but often overlooked barrier has come into focus: digital literacy. Far beyond
access to hardware or internet, digital capability now functions as core economic
infrastructure. It shapes how individuals access capital, apply for licenses, reach
customers, and comply with regulations. The ability to navigate systems such as
IRS.gov, state business portals, or online banking is now as vital as having a business
plan.

Importantly, digital exclusion affects not only those from under-resourced
educational systems or conflict zones, but also highly educated professionals
unfamiliar with U.S.-specific platforms. The difficulty lies not in general intelligence
or ambition, but in the lack of intuitive, multilingual tools — and in the absence of
culturally responsive support systems.

This paper argues that digital literacy must be understood and treated as
foundational economic infrastructure. Without it, even the most promising
entrepreneurs risk stalling at the starting line. By recognizing and addressing digital
barriers in a systemic and culturally competent manner, we can unlock
entrepreneurship as a more equitable engine of local economic development.

Literature Review and Conceptual Framework

The digital divide has long been discussed in relation to educational inequality and
workforce access, but its specific impact on immigrant entrepreneurs remains under-
researched. Historically, the divide has been understood as a gap in access to devices
and broadband. However, newer scholarship highlights a more layered problem — one
of digital capability and navigation, particularly for marginalized populations (van
Dijk, 2020; Yu et al., 2019).
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Basic access to the internet and devices is still not guaranteed, especially among
low-income immigrant households (Pew Research Center, 2021). But even when
access exists, the challenge often lies in the ability to use digital tools meaningfully —
especially those built for a U.S. context. These include government websites, licensing
portals, e-banking tools, and tax platforms that are rarely multilingual and often
unintuitive.

Language is a core barrier. While tools like Google Translate offer partial solutions,
they often misinterpret technical or financial terminology. Furthermore, cultural
learning differences — such as a preference for in-person over self-service systems —
can inhibit confidence in navigating digital interfaces (Omeri & Raymond, 2020).

Information overload compounds the issue. Despite an abundance of courses,
tutorials, and digital resources, immigrant entrepreneurs often struggle to evaluate
quality or relevance. Misleading ads, paywalls, and poor navigation design further
discourage engagement. As van Deursen & Helsper (2015) emphasize, digital
inequality today is not about connectivity — it’s about extracting value from online
systems.

Nonprofits like the International Rescue Committee (IRC), library systems, and
workforce agencies have attempted to bridge these gaps by offering bilingual
workshops, subsidized access to Coursera or Udemy, and distributing hardware.
However, these efforts are increasingly undermined by budget cuts, creating a fragile
infrastructure that may not scale or persist.

Digital readiness, therefore, must be integrated into economic development
strategies. Treating it as an auxiliary skill ignores its role as a gateway to all other forms
of economic participation.

Field Observations and Applied Analysis

Drawing from frontline advisory work with immigrant entrepreneurs, several
patterns consistently emerge — regardless of country of origin, education level, or
business sector.

1. Common Digital Gaps
e C(lients frequently struggle with:
e Licensing and registration portals (e.g., IRS EIN application, state business
licenses).
e Productivity and marketing tools (e.g., Google Workspace, Canva,
QuickBooks).
¢ Digital financial systems (e.g., Stripe, Square, Zelle, PayPal).
e Even basic web search strategies and email etiquette.
These are not trivial gaps — they delay launches, reduce customer trust, and make
businesses appear less professional. Crucially, they create a compounding effect: early
digital struggles discourage continued engagement with critical tools.
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2. Language and Cultural Barriers

English-only systems penalize those in early stages of language acquisition.
Translation tools often fail with technical content, leading to errors in grant
applications, misfiled taxes, or missed deadlines. Moreover, entrepreneurs from
cultures where business is conducted through trusted personal networks may feel
isolated or overwhelmed by U.S.-style digital self-service norms (Batalova et al.,
2021).

3. Navigation Deficits and Overload

Ironically, the overabundance of digital resources becomes a barrier. Clients are
bombarded with free and paid courses, templates, and tools — yet lack the framework
to choose wisely. This leads to wasted time, confusion, and in some cases,
disengagement. As Wong (2023) notes, digital navigation support is now as critical as
the content itself.

4. Effective Practices

In practice, several interventions consistently improve outcomes:

Digital readiness assessments during intake sessions.

One-on-one coaching in client-preferred languages.

Small-group workshops with interpreters and tailored curricula.

Access to hardware via nonprofit grants or refurbished device programs.
Programs like IRC Seattle’s Matching Grant have shown strong outcomes when

pairing equipment provision with hands-on training. Clients report increased

confidence, more professional online presence, and faster time to launch.

5. Budget Cuts: A Systemic Threat

Despite clear evidence of impact, many such programs are now at risk. Federal and
state budget cuts in 2024-2025 have already led to reduced access to platforms like
Coursera, interpreter services, and staff capacity. As funding erodes, so too does the
digital infrastructure necessary for economic integration.

6. Implications
Digital literacy must be embedded within all small business support efforts:
e Assessments must be routine, not optional.
e Support must be culturally tailored and ongoing.
e Public-private partnerships (libraries, tech firms, CDFIs) must be expanded.
e Policymakers must treat digital inclusion as a core pillar of workforce and
economic development policy.

Recommendations and Systemic Approaches

1. Integrate Digital Readiness into All Advising

Every small business advising intake should include a simple diagnostic for digital
capability. Tailoring support from day one maximizes impact (Morris & McDuffie,
2021).
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2. Culturally Tailored Navigation Support

Use bilingual peer mentors, visual tools, and short videos in native languages to
increase comprehension and comfort (Omeri & Raymond, 2020).

3. Expand Partnerships with Libraries and EdTech Providers

Public libraries like King County’s provide vital access to hotspots, workshops, and
curated business tools. These models should be scaled and integrated into advisory
programs (Johnson, 2022).

4. Treat Digital Literacy as Economic Infrastructure

Policymakers must reverse cuts to adult digital education and include digital
upskilling in economic recovery and inclusion plans (Benton Institute, 2023).

5. Support Peer-Based Learning Models

Community centers, religious organizations, and WhatsApp groups often serve as
informal but powerful peer education spaces. These should be formally supported and
resourced (Daniels, 2019).

6. Embed Digital Modules in Microloan Programs

Every microloan should come with optional or mandatory digital training. Even
brief exposure to tools like spreadsheets, budgeting apps, or cloud storage improves
long-term viability (Opportunity Finance Network, 2022).
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Kopcak Koctsintun BitangiioBuy,
TOKTOp (hitocodcrkux HAyK, Ipodecop,
[NIBH3 «KuiBchknii MeIUUHUN YHIBEPCUTET», YKpaiHa

Kopcak IOpiii KocTsiHTHHOBHY,
KaHauaat GpimocoCchKUX HAYK, CTapIIMi HAYKOBUI CIIBPOOITHUK,
[acturyT Bumoi ocsitu HAITH Ykpainu, m. Kuis, Ykpaina

AHoTanisi. Merta cTaTTi nossirae B y3araJlbHEHH1 Pe3yJbTaTiB HOBUX aBTOPCHKHX
HayKOBUX JOCTII)KEHb YIPOJOBXK OCTAHHIX POKIB 1 CKEpPOBAHA HA MPOMO3UIIIO
JKBIJIallll Cy4acCHHUX 3arpo3 JJIsl JIFOJICTBA Ye€pPEe3 CTBOPECHHS HOOEKOHOMIKHM SIK 3aC00Y
3a0e3nedYeHHs] HOOCMMO103y MIIBAPAIB Jrofel 1 Olocdepu. Hooexonomika
po3BuBaeThecsi 3 2000 poky dyepe3 3acTOCYBaHHS IPOLECIB 7-T0 TEXHOJOTTYHOTO
YKJIaay — €KOJIOTIYHO iJealibHuX HooTexHousori (wisetechnology). Ilepmni nBi
noMiTUB BiAnoBigaibHuid aBTop B 2000 poIri, a CbOroiH1 y HAIIOMY CIHCKY iX TTOHA]l
40. JItoacTBO B IIJIOMY BBaXKa€ X HEMOMJIUBUMU, HE BUKOPUCTOBYE HayKOBI TEPMIHU
3 IpehiKCOM «HOO-», INIKOBUTO ITHOPYE HAIIll POIMO3HUIIi ¥ MIBUJIKO MOTINOIIIOE CTaH
CBITOBOI KpHU3HW JI0 po3Mady 1 MOBHOI Oe3HaAli. Mu JAOBOJUMO MOMHIIKOBICTh i€l
«CTpaTerii» 1 MPONOHYEMO HOOEKOHOMIKY.

Karwo4voBi ciaoBa: kpusza JNIOACTBA, KOMIUIEKC 3arpo3, IOLIYKA MOPATYHKY,
npoBaiu (GOPYMiB 1 KOHIPECIB, PATIBHI HOOTEXHOJOT1i, HOOHAYKH, HOOCKOHOMIKA 1
HOOYTYpOJIOTist

1.Bcryn

IlocranoBka 3ajauvi i JoCsirHeHHsI mNomepeAHMKIB. JIIMITOBaHICTH OO0CATY
MOJAJBIIOTO TEKCTy TMPUMYIIyE HAC OJpa3y po3MOoYaTh BUKOHYBAaTH CBOIi
IPOMAJISTHCHKI 1 (DaxoB1 000B’S3KU 1 MPOMIOHYBATH YATA4YaM BIIACHI BIAKPUTTS, sIKI HE
MOKHa TIPUXOBYBATU IS «S-BUKOPHUCTAHH:», 00 BOHH CTOCYIOTHCSI TapaHTOBAHOTO
MOPSITYHKY BCHOTO JIFOJICTBA BiJ BIIEBHEHO TIEpeN0aYeHOl «CBITOBOI HAYKOIO»
3aru6eni B Apyrii monouHi XXI ct. (odimiina Hazsa 3arpo3u — Komarnc-XXI).

CrnoBa npo «rapaHTOBaHICTh MOPITYHKY» HE € MepeOIbIISHHSIM, aJlKe y TpoIieci
MOCTIHHOTO ~ MOHITOPUHTY  CBITOBOTO  HayKOBO-TE€XHOJIOTTYHOTO  MOCTYIY
BiANoBiianbHUM aBrop y 2000 p. mepmuM Ha IUIAHETI TOMITUB Yy TOTOLI
HAHOTEXHOJIOT1A J[Ba €KOJIOT1YHO 17eaJbHUX MPOlLleCH — HaHoQoOTOKaTaizalliio u
OTPUMAaHHS 4Yepe3 JKUTTEIISIIbHICTh 11aHOOAKTepiid O10MIACTUKIB, CIIPOMOMXKHUX J10
IIBUJIKOTO po3Maay B JoBKULI. OOuaBa mporecu Oyiau HUIKOM HPUPOTHUMH, ajie
HaJaBanu nooeiino pozymuum Homo (wamami — HSS) HeoOxigHe i HUX 1 HE
mkoauau Oiocdepi. CTano OYEBHJIHHMM, IO 3aMiHA TaKUMH IPOIIECAMHU HasSBHUX
1HyCTplaJbHUX YW HaBITh CMapT-BUPOOHUITB JikBiaye HeOesneky Komamcy-XXI.
Po3BUTOK 11i€1 TyMKH MaB HACJIIIKOM pHC. 1 31 CTUCIUM HaBEJASHHIM THX HAWITIHHIIINX
BIJIKPUTTIB, SIKI BBAKAEMO 3aCOO0M MOPATYHKY YKPAiHIIIB 1 JIFOJCTBA.
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Y panuit MmomeHT Ha 3emni posnoyanucs Tpu MEFTAHOOPEBONIOUII, wo smiksaTe "BCE | BCKO[IW", patytoun Homo Big nanaemin i konancis
N21 nonsrae B 3aMiHi eKOeCTPYKTUBHUX HAABHUX BUPOGHMLTE HOOTEXHONOTIAMM, WO HAAAKOTL NIAAM NOTPIGHe i NikyloTL AoskinnA (nowyk - no Nooglossary)
N22 meHwW noMiTHa | nonsArae y cTBopeHHi npaBAWBOT KapTUHK BeieT eBoNOLIT Ha OCHOBI I30TONHOrO Ta IHIWOro AaTYBaHHA | CEKBEHYBaHHA OpraHivHol cknagosol
My3eiiHnX | HoBux apTecbakTis. PoGoya Ha3Ba - icTopuKo-apxeonoriyHa Hoopesoniouia. BoHa Hapana nokasu 3AICHEHHA HOCIAMM YKPaTHCLKMX reHis
4-x meranogemrie. 1) - nepexin Homo Bia kakiGanismy fo rymasismy (AHatonis - 15-9 Tuc.p. Tomy);
2) - bopmyBaHHA Beboro iHgoesponeicTea (Tpuninnsa i Benuke Tpuninns - 8-3 Tuc.p. Tomy);
3) - BUHaeHHA nepluol yHiBepcanksHoi penirii (3700 p.tomy, noc. CuiTawTa, 3apaTtywTpa);
4) - nporHo3 pgerpapauii NACTBA | BKasiBka 3acobiB nopaTyHky (1922-1925, Napux, B. BepHagckukuin)
N23 3 oceHi 2022 poky gyxe BaockoHanke LUTYy4YHNRA IHTenekT, Wo cTaHe BENUKUM NOMIYHUKOM MeraHoopesoniouin N21 | N22

Puc. 1. [IpaBnuBa cxema eBosrorii HSS 3 HooiHdopMalii€ro 111 ICUX03aXUCTy
yKpaiHiiB (uepBeHb 2025 poky).

[Ipoiinmo YBEepTh CTOMITTS 3 MOMEHTY HAIIOr0 HaWBAKIIWBIIIOTO BIIKPUTTS
PATIBHUX JJIS JIIOJICTBA HOOMEXHOA02iil 1 HOOHAYK, aJie X ITHOPYIOTh CBITOBI JIIEPH 1
3aran HSS, HaBiTh HayKOBIII BBaXXalOTh €KOJOTIUYHY 1J€JIbHICTh MNPUHIIUIIOBO
HEMOXJIMBOIO. TOMY MM HE MOKEMO BKa3aTH HOOMYOIiKallli HAIUX MOMEPEAHUKIB —
ix mpocto Hemae. Ham AOBOIMTHCA 0JIAaTH 3HEBIPY 1 BIABEPTI yNEpEKEHHS, K 1€
BKe OyBajio B MUHYJIOMY 3 TUMH, XTO BIJIKPUTTSAMHU «BUIIEPEIKAB CBIM yacy (ICKpaBHii
npukiag — HiMelb E. ['ekkens3 Horo BUHaAX0A0M «EKOJIOTTYHUX HAYK»).

Meta, 3aBaaHHs, MeTOJ0JIOTisl, JKepeJsa, pe3yiabratd. Mera mnossrae B
nosicieHH1 (akTiB mepedyBanHss HSS y posmaui ta Ge3Hanmii depes3 BIAMOBY Bij
BUKOPUCTAHHA HOOTEPMIHIB Ta y TEPEKOHAHOCTI B HEMOMIMBOCTI CTBOPEHHS
€KOJIOTIYHO 1/I€allbHUX HOOIMpOIleCiB. 3aBIaHHs MH BOA4aeMO B MPOMO3MIIIT
KOHKPETHOTO 1 Jy’K€ MepPCHeKTUBHOro Nuisixy nopstyHky Bia Komamcy-XXI gepes
PO3BUTOK HOOeKOHOMiKu. TUIbKU BOHA CIPOMOXKHA JIKBIAYBaTH 3arpo3y I[bOTO
616mitinoro «Kinng CBiTy» 1 3a0e3MeunTy JOCATHEHHS Ha Bciid 3emuti (1 HaBITH Mo3a
HEl0) cTajli HoocuM6i03y Beiel nomyssanii HSS 1 6iocdepu

VY MeromoJiorii MU BUKOPUCTAEMO €(PEKTUBHE TOETHAHHS BIJOMUX 1 JIOCKOHAJIMX
KJIACHYHUX METOIB HAYKOBUX JOCIHIKEHb JJII CTBOPCHHS SKICHOT HayKOBOIi
npoaykiii. Ta 101aTKOBO MU MEPEKOHAHO MPHUTPUMYEMOCS TPUHIIAITY TJIOOATBHOTO
€BOJIIOIIIOHI3MY 1 mopaau ictopuka-ppaniryza @. bpoaens (1902-1985) npoBoautu
aHaJji3 1 IPOTHO3YBaHHS PO3BUTKY Jy’KE BEJIUKUX CHUCTEM JIMIIE HA OCHOBI BCiX 3HAHb
HSS, a He opni€i-gBOX akajgeMIYHUX HayK. MU cOoupaemMocsi Ha TMO€THAHHS
pPEKOMEHJAId HaAIMX TOMEePEIHUKIB 1 BJIACHI HOOHAYKOBI BIAKPUTTA. Pamgmmo
NOTJISTHYTH 1 BUKOPHUCTATH Hally HooeHIKiIomneAio Nooglossary, 1110 MiCTUTh IIOHA]
200 «HooTepMiHiB 3 MaOyTHROTO» ([1; 2] Ta 1HII), HA IKY MU OTPUMAJIA aBTOPCHKI
CaigourBa. Mu mpoioBxKyemMo BrockoHamroBatu Nooglossary.
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2.BukJjaja pe3yJbTartiB

Onpa3y BKaxxeMo Ha Te, 110 Hari (axoBi 000B’S3KH BUMAraroTh BECTH HMOCTIHHUN
MOHITOPHHT Ha BCiX pOOOYHMX MOBaX Ta B YCIX JOCTYIMHUX JUKEpeaX MOTOKY CBITOBUX
HAyKOBUX BHHAXOJIB 1 TEXHOJIOTIYHHX JOCSITHEHb. MM MaeMo Oarato COTEHb
myOJTiKaIii, YMMaao BUHAXOMIB, a I0/I0 BUMOTH BKa3aTH «BUKOPUCTAHI uKepesiay
3MYIIEH] 3a3HAYHUTH, IO 1X <«JIyKe 6araTto TUCII».

JJ1st CKOpOYEHHSI TEKCTY YMOBHMOCSI 3aMIHIOBATH CJIOBOM «E€KOHOMiKay Habarato
HMIMpIIE MOHATTS — «CHUCTeMa KUTTe3alde3neyeHHs J0AcTBay. Hamn tepminum 3
peiKCOM «HOO-» 03HAYaIOTh T1 BC1 MOXKJIMBI MPOIECH 1 BAPOOHHUIITBA, SIK1 BiJl Oy Ab-
AKUX 1HIIUX BIJIPI3HSIOTHCSA THUM, IO «KHUTTe3a0e3meuyroTh» ycix HSS notpioHum 1
0JIHOYACHO «BHJIIKOBYIOTBHY» CydacHy Oiocdepy 3emill BiJ] yCiX AO-1HAYCTpiaJIbHUX Ta
1HIyCTpiadbHUX MOIIKOIKCHb.

3 11bOT0 03HAYEHHS BUIIMBAE OYEBUTHUN BUCHOBOK — JIFOJICTBO YPSITY€EThCS Uepe3
oOyI0BY 1 BUKOPUCTAHHS HOOCKOHOMIKU. BOHO pU3HKY€E 3aTUHYTH, SIKIO BUSBUTHCS
HECTIPOMOXHHUM peaji3yBaTH 110 CTpAaTereMy Ha MPaKTHIII.

Puc. 1 macnpaBal Mae ynMmanuii BIK, apKe SBIISE CO0OI0 pe3ysbTaT E€BOJIOIL
cxigyacTtoi TodiepiBChKOI «MOI€II TPHOX IUBLIIZALIMHIX XBUIIbY ([3] Ta 1H1m1). Cam
E. Todpdnep axx A0 KiHIA CBOTO XKUTTSA HE OMITHUB MOSBU HOOTEXHOJIOTIH 1 OMep 3
Ty’Ke TMMeCHUMICTHYHUM TTePEKOHAHHSM 11010 MaOyTHHOTO JIFOJICTBA.

Mu x cTanu onTumicTaMu 1 caMoro noyatky XXI cT. IpucTynuiv a0 JIKBIIAIli
Ha TUIAHET1 HETaTUBHOI €CXaTOJIOTIi O/jpa3y MicCIis BUSBICHHS NEPIIUX HOOTEXHOJOT1H
yepe3 MaKCUMallbHO aKTHUBHE mMomupeHHs iHdopmarnii npo Hux. Ha el mepion
MpUNaio Mano He Oe3nepepBHE BIOCKOHAJIEHHS pHC. | — BiJ MPOCTOi CXEMH TPhOX
«IUBUTIZAIIMHUX CXOAMHOK-XBHIIbY JI0 HABEJIEHOT'O BapiaHTy 3 OararbMa «TepMiHAMHU
3 MafOyTHHOTO» 1 0€3MEXHO BUCOKOIO «4-10 HOOXBUJICIOY.

['onoBHuM HammM BigKpuTTaM miciis 2020 p. BBakaeMO BKa3iBKY Ha PO3BUTOK Ha
IJIaHETI Y HOBOMY CTOJIITTI OJIpa3y TPhOX PI3HOIUIAHOBUX «MEraHOOPeBOIIONii) —
BUpoOHNYO0i (Nel), rymaniTapHoi (Ne2) 1 BnockonanenHs LlItyunoro inrenekry
(Ne3). CykynmHO BOHU BXK€ pO3MOYAIM 3MIHIOBATH «aOCOJIIOTHO BCE», PATYBATH
JIIOJICTBO BiJl 3arpo3 1 3a0e3reuyBaTi HE «CTaJIMl PO3BUTOK» (11€ CJIOBOCTIONYYCHHS
BBAXAEMO IIUIKOBUTO HEBJAJIUM 1 TPOCTO CYNEPEUIUBHM), a HOOCHMOio3
HEOOMEKEHOI TPUBAJIOCTI JIFOJICTBA 1 JOBKULIS (36MHOTO 1 [103a3€MHOTO0).

Oppasy >k BKaXKeMO Ha Te, 1110 TOJIOBHY pOJIb y TOPATYHKY JitoicTBa Big Komancy-
XXI Bimirpae «ekoHOMIuHa» HoopeBomroiis Nel, a B Ti Mexax — TMONIMPEHHS
OakTepianbHOi HOOTexHOJOTIT «mpoTein Fy» Ta iHmux nomionux. [eiszepHuit
Mmikporpubok Fy 3a 3-4 mobu B moOyToBUX ymMoOBax 0e3 OlopeakTopiB MEPETBOPIOE
«OpTaHiuHi BiAX0AW» (JIUCTA, KOPY, TPaBy 1 T.1I.) B 1IeabHUNA OUTKOBUHN Mikpodapii
(mazBa — Abunda). Bunaiinennii y CIIA npu mnomrykax 3abe3nedeHHs iKero
YYaCHHUKIB JyKe TpUBAIMX NepenboTiB y COHsAUHIN cucTeMi, ane HOro BUKOPUCTAaHHS
3 HE3pO3yMUIMX [JIsl HAacC MPUYMH OOMEXEHE PUHKOM BETraHChbKUX MPOAYKTIB 1
MOMITHOIO 3a00pOoHOI0 Ha momupeHHs cnop Fy mo Bciil mnaneti. A oT y 3axiaHii
€Bporri 11e 0OMeKeHHs He jie. TaM cropyauin 3aBoj1 3 IEPETBOPEHHS 3€PHOBOTO TTHITY
B AKICHY 1KY 1 HaBiTh IPOTOJIOCHIIA HaMip MOMIMPIOBATH OaKTepiaibHI HOOTEXHOJOT 1]
Ha BCIO IUIAHETY (JOCHUTH MOTJSHYTH Ha [4]). Mool yKpaiHChKi MiATPUEMII TaKOK
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pPO3MOYaNy NPUWIyYaTHCs 10 IUX «TpeHaAiBy. [lepekoHaHi, 1110 BOHU BiIMOBIISATHCS Bl
BITHOBJICHHSI 3HMIIEHUX (epM ¥ apxaidyHUX 3aBOAIB 3 MHUHYIUX YaciB H
PO3BUBATUMYTh HOOCKOHOMIKY XXI CTOMITTS Ha OCHOBI HOOHAyK, HOOTEXHOJIOTIH 1
HOOBHUPOOHUIITB «YCHOTO 1 BCIOH.

[To6or0I0YNCh YeproBUX 3BHHYBAYCHb Yy «IIpOIaraHai HEMOXKIUBOTO» (came Tak
MOH VYkpaiau oriHAia BCi Halll HOOMPOMO3UILi [5]), TOSICHUMO KijbKa HasBHUX
HOOTEXHOJIOT1H.

1). Bigmamo MEePIICTh bi3uyHIN HOOTEXHOJIOT1T 3 Ha3BOIO
«HaHohOTOKATAJI3AIlIsH, IO HA OCHOBI MOJIEKYJI IBOOKUCY TUTAHY UM 1HIIUX CHOJIYK
BUKOPHUCTOBYE MOTJIMHAHHS CBITJIA JIJIsl 3HULIEHHS naToreHiB. doTokaTtanizaTop micis
norJivHaHHsA (OTOHIB CBITJIA TEepeqae iX EHEprilo peyoBHHI OakTepid, BIPYCiB UM
YOrocCh 1HILIOTO, PO3KJIaJalouu 11 Ha ra3u (BOJISIHY MMapy, a30T, KUCEHb 1 T.11.). Lle sBurie
BUKOPUCTOBYETHCSI HEAOCTATHRO. [losICHEHHS BiNOBIJaIbHIM aBTOp oTpuMaB y 2009
p. B MOMEHT CTpaxiB BiJl €miJieMii «CBUHSYOro rpumny». Hamararouuch momuputu
iH(popMmanio npo epeKTHUBHICTh Mail’ke BIYHHUX 1 Jy’KE JEHIEBUX «HAHOMACOK» Ha
OCHOBI1 HaHO(OTOKaTaI3a1li, MoHaA 4 TOAMHU KOHTAKTYBaB 3 HAYKOBUMHU YCTaHOBaMU
ax 710 Hamoro MiHicTepcTBa HaA3BUYaHHUX cuTyalid. OO013HaHUI 1 KOMIIETEHTHUI
HOTO TIPEACTaBHUK TMOPAINB «3a0yTH PO HAHOMACKW» 1 HE PU3MKYBATH 3I0POB’SIM
(KUTTSAM) — CBOIM 1 piiHUX. ToMYy ¥ ChOTOH1 I03BOJICHI TUIBKU «XIMIYH1» MAaCKH, SIK1
HaM PEKOMEHAYIOTh 3MIHIOBATH KOXKHI YOTUPH TOJAMHU, a JICIIEB] 1 «Mailke BIYHI» 3
BUKOPUCTAHHAM (POTOKATAII3aTOPIB — 3a00POHEHI.

Jlo 1€l 3rajku mpo iAcanbHI MEIWYHI MAacKH JI0JIaMO BKa3iBKy Ha Te, IO BCI
HOOJIOCSITHEHHSI B CYKYITHOCTI JJal0Th 3MOT'Y CTBOPUTH Ha IJIaHETI €PEKTUBHY CUCTEMY
3aXMCTy BIJ WIBUAKOTO TOMMPEHHs mauiemid, mnonionux mo COVID-2019. 3
PO3yMHUMH MaTtepiadbHUMU 1 ()IHAHCOBUMH BUTpaTaMU MOXHA CTBOPUTH HEBEIHUKI
CAHTHUITAHIEMIYHI OCEPEAKM» I CIMEH UM 1HIINX HEBEJIUKUX Tpyn. BoHU MaTuMyTh
BJIACHI €HEPreTHYHI JKepelsa, 3aco0M NPOAyKYyBaHHS iKI uyepe3 HOOOaKTeplasibHI
MPOIIECH, anapaTypy ISl BIOBIIOBAHHS BOJU 3 aTMOC(hEpH, sIKICHUH 3B’ SA30K 3 IHIITUMU
HSS no Bciit minaneri Ta iH. Taka «Jiokanmizamis» 1acTb 3MOT'y HAYKOBISIM CTBOPHUTH
AQHTUBIPYCHUH YW 1HIIMH 3aXWCT, BUKOPUCTAHHS SKOTO YMOXKJIMBHTH ITOBEPHEHHS
KUTTEAIsIIbHOCTI HSS 10 HOpManbHOTO cTaHy.

2). Jlpyroro HOOTEXHOJIOTI€ID MPOTroJOCUMO OTPUMAHHS 3a JIONIOMOIOKO
11aHOOaKTepii O10MIACTUKIB 31 3BUYHUMHU ISl HAC YCIX HOPMAJIbHUMHU MEXaHIYHUMU
BJIACTMBOCTSIMH 1 CIIPOMOYKHICTIO CaMOPO3KJIaAaTUCS Yy JOBKULIL MM JIi€F0 TPUOKIB 1
OaxTepiid. Xou Bennka Ximis 3araibMyBaia KOHKYPEHTIB, HAYKOBII IPALIOIOTh TyKe
ycmimHo. Puc. 2 3acBiguye edhekTUBHICTh TeHHUX Monaudikariii, o B 6arato pasiB
TIBUIIUIN MPOAYKTHUBHICTh 3MIHEHO-TIOITIIICHUX l1aHOOaKTepiit [6].
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Puc. 2. 'eneTnyHO 3MiHEH] IIiaHOOAKTEPIT CKIAAAIOTHCS MTEPEBAXKHO 3 TUTACTUKY .

HemonaBHo, y mporieci MOriauOIeHOTO BUBUCHHS SBHUINA «CBITOBOI emijgemii
OKUPIHHS», MU TIOMITWJIM HAyKOBI JOKa3W TOro, II0 BOHA € HENPUEMHUM, alie
HEJEeTAIbHUM TPOSIBOM Ha0aratro HeOe3MeyHIoi rJa00aJbHOI eHIOKPHHHOI
nanaemii. [Ipukpo, ane daxiBiii-MeIMKU JOBOJII P13KO 3aCyIUJIM HAC 32 111 TPH CJIOBA 1
BIIXWJIMJIA CTATTIO 3 MPOMO3UINEI0 MOCTYMOBOI JIKBIAAIII MOJIOHMX 3arpo3 uepes
TOTAJIbHY 3aMIHY «M’SIKUX» Ta THIINX HA(TO-Ta30BUX IJIACTUKIB TUMH, 1110 300pakeHi
Ha puc. 2. BoHU HEe BUIUISIOTH MOTOKA MOJEKYJ (PTajaTiB 3 iX «TrOPMOHATBHUM)
BILUTMBOM, @ TOMY BPSITYIOTb JIFOJICTBO BiJ I[I€1 HETIOMITHOT W TOTaJIbHOI HEOE3MEKH.
Cxoxe, 110 MU MEPIIMMU Ha IUTAHET1 3alpONOHYBAJIW JIKBIAYBaTH EHIOKPUHHY
MaHJIeMiI0 BUKOPUCTAHHSIM HOOTEXHOJIOT1N y CTaTTI [7].

3). ¥V CIIIA HaHOEKCIIEpPUMEHTH MarOTh CEpe]l HACIHIJIKIB BUPOLILYBaHHS JOBIUX 1
NpsIMUX, K OJiBL1, BIpyciB. Ilicias MOCSATHEHHS NMEBHOI KPUTUYHOI MEXKI «OJIIBI[»
CIIOHTAaHHO YIOPSIKOBYIOTBCS TapaJIelbHO OJWH JO0 OXHOTO, (POPMYIOUU ILIiBKY,
IIIJTKOM TPpUAATHY 1 70 POl OpraHIYHUX AWUCIUICiB, 1 10 BUKOHAHHS (DYHKIIIH
€JIEKTPO/IIB B MPUCTPOSIX akymyJisstopHoro tumy. Jms I[TK 1 HaBiTh cMapT@OHIB BOHU
HE HAJAJINCS, aJie MAIOTh MEPCIEKTUBU Y MEHIITUX 1 «00OPOHHUX» MPUCTPOSIX.

4). YeTBepTOIO 32 4aCOM MOSBU HOOTEXHOJIOTIEI0 CTAI0 BUKOPUCTAHHS OaKTepiid
JUTSI TIEPETBOPEHHS TICKY B 3aCTOCOBHHUI y OyIIBHHUIITBI KaMiHb-MIICKOBUK. B I3paimi
JUTSI BOEHHHX IT1JIEH HamMarajivucs BUKOPUCTATH 1€ SBUIIIE JJIsl IEPETBOPEHHS MTOBEPXHI
MIIAHOT MyCTeNl YM TUBDKY B aepoJIpOMHI cMyTH. Pe3ynbTaTé My HEe 3yCcTplyaiu y
BIIKPUTIA TIpeci, ajieé OCTaHHIM YacoM Ieil BEKTOp JOCTIHKEHb MaB HACIIJIKOM
OakTepianbHy JIKBIAALIIO TPIIMIMH 1 HEPIBHOCTEH y CTIHAX CY4YacHMX 1 aHTHYHHMX
CHOpY, Y ACTAJIAX MOCTIB 1 HaBITh Y (yH/IaMEHTAX, 110 MepeOyBaIOTh Y BOJI1 UM CUPUX
rpyHTax. Y TMOMUPEHUX B [HTEpHETI CTATTSIX Ha IF0 HOOTEMY MPHUEMHO BPaXKarOTh
($OTO «OHOBJIEHWX 1 BHUPIBHSHUX» ITOBEPXOHb, HA SKUX MPAKTUIHO HEMOYKIIMBO
HEO030pOEHMM OKOM  BIAPI3HUTH  BIJIPEMOHTOBAHY JUISIHKY BiJ  LIJIKOBUTO
HETIOMIKOKEHO].

5). II’sTor0 1O Yacy MOSIBU HOOTEXHOJIOTIEI0 MOYKHA BBaYKATH BUIUICHHS 31 CBITY
OakTepiit xKaAIOHUX 1 TOJIOJHUX CIOKUBAYIB HA()TH Ta THIIMX MOAIOHMX BYTJIECBOIHIB
Ta 1X «yJOCKOHAJeHHsS» g edeKTUBI3alii 3acTOCyBaHHS, TOOTO OYHIICHHS
YIPOJOBXK OJHOTO JIITHHOTO CE30HY MICI[hb HAKOTIMYEHHS TI1aMiB HaToOa3 1o crafii
YUCTOTO TPYHTY Ta 1H. PO3BHUTOK IIbOTO HAYKOBOTO HAMpsSMy MH BBaXaeMo
MIEPCIIEKTUBHUM I 3BUTBHEHHS BCHOT'O 3€MHOTO JIOBKIJUIS BiJl TPAH/1103HOT KIJTBKOCTI
MIKpPOIIJIACTHKIB.

6). BaxxyinBoro 4acTUHOIO MailOyTHIX BUPOOHHUIITB 3allPOMIOHOBAHOTO HAMHU 7-TO
TEXHOJIOTITYHOTO HOOYKJIany Oyne «O0lOMEeTalypris» y CEHCl OTpPMMaHHS METaliB 3
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PIIKKX 1 TBEPIUX MPUPOAHUX CyOCTaHIIIN yepe3 3airydeHHs 6akrepiid. Tyt 6arato yoro
JOCATIIM «CEKPETHI HAYKOBIIl» MPHU BUPILIEHH]I MpoOaeMu BUIOOYTKY ypaHy, aje MU
oO13HaHI B I[bOMY NMUTaHHI HEAOCTaTHBO. Pamiemo, 1m0 meBHI 6akTepii MPOIYKYIOTh
AyXKe TMOTPiOH1 Al MEIWYHHUX I[IIed HAHOMETPOBI KyJbKHU cpibna y pasi iX KUTTA Yy
piauHAX 3 JOMIMIKOIO ITbOTO METAITY, a 1HIII 3aIIOBHIOIOTH CBiif 00’ €M 4acTOYKaMH Miji
y 3axucHuX OiooOomonkax. IIlpmkpo, 1O Bci mNOMIOHI SBHWINA HA3WUBAIOTH
«pepmenTariero (ckucanusam) (!)», a He 610HOOTEXHOJIOTISIMHU.

7). ¥ 2010-x pokax y MOTOIll MPOMO3UIIN HOBHUX HaHOMAaTepialliB OTPUMAJIO
HMIMPOKY MPECY CIOBO «HAHOWLEJI0J103ay. [le moch IIIKOBUTO OpraHiyHE 3 OUIBIIO0
BiJ1 1y0a ryCTHHOIO M (PeHOMEHAIbHOO MIITHICTIO, 110 HEJIOCS)KHA HABITH JIJIs1 TUTAHY.
CkpyIybO3H1 JOCHITHUKA OaKTepil BUSBHIIM, L0 BOHM TaKOX SKUMOCH JIMBOM
(GOpMYIOTh HAHOIIENIONIO3Y, 10 OTpHUMala Ha3By «OakTepialibHa HaHoLeM0M03a». Ha
IUTAHETI H/ie 3MaraHHs «3a JCIIEBY HAHOLENON03Y» 3 BEIMKUMH HOOCKOHOMIYHUMHU
NEPCIIEKTUBAMH.

8). Jlo BOCBMOiI Tpynu HOOTEXHOJOTIA BIAHOCHMO OaKTepiajlbHE CTBOPEHHS
aHAJIOTIB MEpJUH 1/4M TMOBEPXHEBUX IUIIBOK 3 PI3HUMHM BIACTUBOCTAMHU. baxaHo
MeperTH Bij peasli30BaHUX aparoHITOBUX IUIIBOK /10 Ol0aiMa3HUX (BYIJICIIEBUX).

9). KopucHo Haraiatu, o HeuoAaBHO (axisiii 3 KadeIpu TEXHOJIOT1H nepepoOKu
CUIBCBKOTOCIIOIAPChKOI  MpOAYKINi ~ XEpPCOHCHKOTO  JIEp)KaBHOI'O  arpapHO-
€KOHOMIYHOTO YHIBEPCUTETY B MOILIYKaX CyOCTAHIIIT ISl IPUCKOPEHHS 1 3/1€1LIEBIECHHS
OTPUMAaHHS iCTUBHHUX T'PUOIB MEPETBOPUIM CYyMIII MOAPIOHEHOT COJIOMU 1 JYIITTUHHS
COHSIIIHUKY B MOIIOHUH 10 MHOIUIACTY MIITHUH 1 IIIJIKOBUTO O100praHIyHUN MaTepial
3 OUEBHIHUMH IIUPOKMMHU TEPCIEKTHBAMU 3acTocyBaHHs. HaiiHOBIII CBITOBI
MTOBIJIOMJICHHSI OCTaHHIX MICAIIB CBiYaTh MPO YHUMAJl YCHIXHM BHKOPUCTAHHS
KUTTETISIIBHOCTI TPUOIB JUIsI OTPUMaHHS BaXXJIMBHUX MaTepiamiB. Mu BBakaemo IIi
JOCATHEHHSI TEPCIEKTUBHUMU KPOKAMH JI0 JOCSATHEHHS BXKE€ BKAa3aHOTO HOOCHMO103y
Homo 3 6iocheporo 6e3 CMITTS 1 MECTUIUTIB.

10). A necTUUUIX MOXKYTh JIOBOJI IIBHUJIKO 3HUKHYTH Yy pa3i MacoOBOTO
BUKOPUCTaHHA 3ra/IaHOil BUIIIE OAKTEpiaIbHOI HOOTEXHOOT1T «IpoTeid Fy» 1 nepumx
JECATKIB MOAIOHMX JI0 HEl, 0 Ppa3oM JIKBIAYIOTh BCE Cy4YacHE C/T 1 3BUIbHATH AJIS
MOBEPHEHHSI B MPUPOJHUN cTaH 1 KoM(pOpTHOro posceneHHs Homo Maiike Bech
cyxoaut. Ta st 1bOro ciiji HeraitHoO po3MoYaTH aKTUBHO CTBOPIOBATH HOOEKOHOMIKY,
a HEe BUKOHYBaTH MOMMJIKOBI MOpaay OPraHi3aTopiB 3araibHOBIAOMHX CBITOBHX
eKOHOMIYHMX (opyMiB y miBeiapcbkomy JlaBoci, siKi MOJSATalOTh Yy MOOYIOBI
«Iamyctpii 4.0» ([8] Ta iH.).

3. BuCHOBKH i pekoMeHaanii

IIpo dopymu y JlaBoci Mm 3rajgaiaud HE BHIIAJIKOBO, OCKUIBKH iX aKTHBHICTB
BXOJIUTHh Y CTBOPEHHUI HAMH CTIFICOK TOJIOBHHMX CBITOBHX SIBHIII 1 TPEH/IIB (BIH Ma€ BKe
120 no3wuiiit). JIxoacTBO B IIIIOMY pyXa€eThCsl IO HEOE3MEYHOMY HUIAXY, TOCUITIOETHCS
HeraTMBHA €CXaToJioris, 3apyOikHa (QyTypoJioris 3acBiiuuiia HECHPOMOXKHICTh
00’ €KTUBHO OLIHIOBATH CbOTOJICHHS 1 TPOIIOHYBATH HUISIX /10 MOPATYHKY BiJ Komnancy-
XXI. Mu po3irykaiy He3anepeyHi T0Ka3M 11€i «TOBHOT HECTIPOMOKHOCT». J{J1s1 IbOro
JUIsl POKIB BIMHM B YKpaiHi MPOBEJM KPUTUUYHHUI aHali3 pIilleHb BCIX BEJIMKHX
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HagHaioHanbHuX caMitiB (G7, G20 1 T.4.), popymiB (Hacamriepes; — MIOPIYHUX Y
JlaBoci), KoH(epeHIIii, 310paHb Ta 1HIIMX IMIIPE3 32 CKYIHOI0 Y4YacTI0 HE MEHIIE
YBEpPTI MUIBHOHA TIOJMITUYHUX JiJACpiB, EKOHOMICTIB YCiX PIBHIB, MPOBITHUX
HAyKOBIIIB, C€KCIIEPTIB, aHAJITHKIB, XypHAJICTIB 1 T.J. ¥ OTpUMald MPOCTUN 1
He3arnepeyHuil pe3ynbTaT MO0 MiIeH iX poboTu. Bci BoHM HaMaraimcs sKHaKparie
BUKOHATH TPH 3aBJIaHHS:

1) 00’ €KTUBHO OIIIHUTH CY4aCHUN CTaH BChOTO JIOJCTBA;

2) nopiBHATU HeOe3neku A Bcix HSS 1 Hagatu cnivcok npiopuTeTHUX 3arpos;

3) BKazaTu peajbHI 3acOo0M TOPATYHKY Bij TepeadadeHoro (QpyTyposjoramu i
npencraBHrkaMu iHmuX Hayk Konarncy-XXI ([9; 10] Ta in.) sk “Kinug Csity”.

Bci 310paHHs TOPIBHSAHO YCIIIIHO BUKOHAIW 3aBlIaHHs 1), okpemi — 2), a OT
WLIAXY NOPAMYHKY He 6KA3a6 HIXmo, HaBITh PEKOPAHUH 3a KIJTbKICTIO TUTYJIOBaHUX 1
KOMIIETEHTHUX OC10 toBuIeliHMiA 55-uit CBiTOBUM ekoHOMIuHUMN hopymi B JlaBoci, sSIKHit
B110yBcs 20-24 ciunst 2025 poky 3 aKTUBHOIO Y4acTIO Mpe/ICTaBHUKIB YKpainu [11].
ITonan 500 mTaTHUX MOpaIiBHUKIB-OPTaHi3aTOPiB CIUIBHO 3 KEPIBHUKAMH Maiike
TUCSIY1 CBITOBUX CHUIOK 1 ¢ipM Manu y JlaBoci yMOBH i 310paHHS MOJITUYHUX Ta
€KOHOMIYHMX JIJEpiB TUIAHETH ¥ OOrOBOPEHHS CBITOBUX NpoOjeM 1 (opMyBaHHS
cTpaTeriyHux mpono3uilii. Pobota ckepoByBaiach Ha CBijoMe YHUKHEHHS «Enoxu
¢ppacmenmauii» (1ocuth Braie GopMyIIOBaHHS, III0 HE BUMArae yTOYHEHb Ha KIITAJIT
«Biiina B YkpaiHi», «Bceryn y Tperio cBITOBY BIiHY» Ta 1H.) 1 HOJAJbIIMN pyX
mojcTBa 10 «IHmenexkmyanvnoi Enoxuy, siky He JeTaiai3yBalid y CIOAIBaHHI HA 1l
«ouyeBUaHE 3HauyeHHs». He BucBiTIOIOUM Bei pimeHHs JlaBocy-2025, KOpoTko
BKa)XEMO, 1110 HaBiTh HAa HBOMY JUCKYCis KOHIICHTPYBaJUCi Ha OOrOBOpPEHHI
BIJICYTHBOI HEOE3NCKH — 2100a1bH020 nOMEniHHA, O W OyJI0 TPOTroJIONICHO
3arpo3oto Nel.

Taky Ha3By oTpuMaB HaWOUIBIINN Ha TaHETI Mi( 11010 HEOE3MEeKN 3HUKHEHHS
HSS wuepes wnarpiBanus tpomochepu Ha miBTopa rpanyca llenbcis uepes ii
«KapOOHI3aIlil0» — 3pOCTaHHS KOHIIEHTpallii Byryiekucioro razy. Hacnpasmi 3a napy
CTOJIITh 1HIYCTPIAJIbBHOTO PO3BUTKY BKa3aHAa «CMEPTEJIbHA MEKa» BXKE I0JI0JIaHa,
KaracTpopu HE BUJHO, a OT pIYyHA NMPOAYKTHBHICTb Olocdepu 3pociia axk Ha TPETUHY
(31 120 go 160 mapa. T1.). Po3BUTOK crmocTepekeHb 3 KOCMOCY IIOMHO HaJaB
He3arnepeyHl JA0Ka3uW 3HAaYHOTO PO3LIMPEHHS ‘‘3eJeHUX’ TEPUTOPId 3 pO3IIHUPEHHSIM
JICIB Ta BIICTYNIOM IyCTENb y 0araTbox MiCIsX.

[IpyuriHy MOMMIJIKOBOI OIIHKM BIUIMBY Midy Tpo “TioOaibHE MOTEIUTIHHS 1
BIJICYTHOCTI MPOMO3UINA TOpATYHKY JrofcTBa Bin Komancy-XXI mu BOadaemo y
MOETHAaHHI iTHOpYBaHHs nopaau @. bpoaens mo0 nporHo3yBaHHsT MaiiOyTHROTO Ha
OCHOB1 BCIX 3HaHb JIIOJICTBA 1 MAaJIO3pO3yMUIOr0 PINICHHS HAYKOBIIB 3aXomy
3a00pOHUTH BUKOPHUCTAHHS CJiB 3 MPediKCOM «HOO-» B yCIX BUIAHHAX Sciences &
Arts (Haie geTaibHe MOSICHEHHS 111€1 «HOOTTOMUJIKWY» HaBeACHO y cTarTi [12]).

3aKiHUMMO BKa3iBKOIO Ha (yHOAMEHmMANbHI 0COOAUBOCHI CHPABHCHBOT
HOOEKOHOMIKU 01U3bK020 i 0A1€K020 MAUOYMHb020, SKi JOCTAaTHBO TOMITHI BXKE
CHOTOJH1 Y pa3i KpUTUYHOTO aHaTi3y MOTOKY BIIKPUTTIB 1 TEXHOJIOTTYHHUX JOCSITHEHb.
Mu MokeMO0 HaBeCTH 0araTo J0Ka3iB TOro, 1[0 HAWOLIBII MEPCIEKTUBHUM CTaB HE
nporpec ¢i3uku ¥ acTpodi3uku, a HAHOHAYK, 30KpeMa, BCE IIMPIIE JOCIIIKESHHS
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JmiTocepHUX MIKPOOpPraHi3MiB. Y KOJIOCAIbLHOMY O00’€Mi TMepIIuX KIJIOMETPiB
mitocdepu 3emii iX He TUTbKY MPUOIN3HO YTPHUYi OUIBIIE, SIK TOBEPXHEBUX» — BOHU
BIDKUBAIOTH 32 PAXyHOK IPOIIECIB, sIKI Cy4acHa HayKa MPOCTO HECTIPOMOXKHA YSIBUTH.
HemonaBHo HaykoBIi CBITY Oyiud BpaK€HI THUM, SK OJHA TaJIMYKOBA OaKTepis
«OpTraHi3yBaja» CBOK IHAWBIAyaIbHY «MiHI-0l0Cchepy» B KIJTOMETPOBUX TIHOMHAX
[TAP # ycninrHo miaTpUMye ii icCHyBaHHSI MUTbHOHU POKIB.

3akiHUMMO Hall BHUKIAJ HAa TMO3UTUBHUX CIOAIBAaHHIX YCIMIXIB HaIIMX
CIIIBIPOMAJISIH 1 MPUXUIBHUX JO HAC 1HO3EMIIIB y MPHUBEPHEHHI CBITOBOI yBaru 0
VYkpaiHu-repeMoKHHMII 1 MOWUPEHHs 3 ii TepeHiB HOoiHdopMallii Npo peanbHUN
HOOIIIJIAX J0 TMOBHOI JikBijamii 3arpo3u Komarncy-XXI uepe3 po3BUTOK HOOHAYK,
CTBOPEHHS 1 BUKOPUCTAHHS BUPOOHUYUX HOOTEXHOJIOTIH 1 CYCIUTBHUX HOOIMPOIIECIB (
y CYKyITHOCTI — CTBOPEHHS €()eKTHBHOI HOOEKOHOMIKH).

Jlo 1pOro BKa)XXEMO YWTa4yaM Ha Hallll HaWHOBIIII JOCATHEHHS y BHBYCHHI
CBITOBOTO TOCTYIy IO CTBOPEHHIO NMPABWJIBHOI KAPTUHU CBITOBOI Ta YKPAaiHCHKOI
Prehistory, Lle cTaigo MOXIHBUM 3 BaroMoi MPUYUHUA — TEPETBOPEHHS apXeoJIorii B
TOYHY HAYKY 3 OTPUMaHHSM JIaHUX Mpo Bik apTedakTis i gemmdpysanss JJHK 1 O1kis
iX opraHiyHoi ckJ1a/10BOi. Bl HOBITHI 3HaHHS PO MUHYJIE MU MPONIOHY€EMO Ha3UBaTH
«HOOICTOPi€» 1 pajiTH TOMYy IIO HOCIT YKpaiHCBKMX T€HIB 3A1MCHWINM KUIbKa
«meranoABuriB aist nopsAaTyHky HSS» (Bonu Bkasani Ha puc. 1). Ciiz ycBiAOMITIOBaTH,
110 Mpallypy 341MCHUIN «IepIlie OJyXOBJIECHHS JoacTBa» 3a nepioa 15000 — 3600
pPOKIB TOMY (BiJl BHUHAiJIeHHS B EneMi mpaTpUNuUIbCHKOTO TyMaHi3My JI0 pO3Haiy
Benukoro Tpunisuis micist MmeraBuOyxy ereiicbkoro Byskany CaHTOpiHI).

CyyacHu#l pO3BUTOK YKPAiHCBKUX 1 CBITOBUX MOJINA CBITYUTH MPO MOYATOK IIE
OJTHOTO «OJTyXOBJICHHS JIIOCTBAY.

Cxoske, 10 ApyTruil YKpaiHChbKUN MOIaAPYHOK JIFOJICTBY OY/1€ «HOOOTYXOBIICHHSIM))
W odomroBaTH HMOTO, croaiBaemocs, OynyTh Hacamrepen HAHY, inmi mepxasHi
YCTaHOBH 1 MPOBiAHI yHIBepcuTeTH. Ta asisa 1boro Tpeda BIIMOBUTHCS BiJi BUKOHAHHS
MMOMUJIKOBUX TIOpPaJl «IaBOCHKUX JIOIIMaHIB» 1 «€BpOKIEpPKiB 3 bproccens» i oOpatu
HAI[IOHAJILHY HOOCTpATeriio pyxy 3 NOOyIOBOI0 HOOCKOHOMIKM ¥ JIOCSTHEHHS
HOOCUMO103Y JI0JIel 1 BChOTO BHJIIKYBAHOTO JIOBKIJIIS.
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PO 3B'SI30K MIK BMICTAMHU KOBAJIBTY TA
BAHAJIIO Y BYTLJILHOMY ILTACTI Cs IIAXTHU
«ITABJIOTPAJICEKA» (YKPATHA)

Iukos BaJiepiii BasiepiiioBu4

KaHIUJIAT T€O0JI0T0-MIHEPATIOTIYHUX HAYK, TOIEHT,

Hanionansuuit TY «/lHinpoBCchKa MoMiTEXHIKay, YKpaiHa,

CTapIMii HAyKOBHUM CHIBPOOITHUK,

1HCTUTYTY TeoTexHiuHoi MexaHiku iM. M.C. TlonsikoBa HAH Vkpainu, Ykpaina

JApemnak Ouexcanap CraHicaaBoBUY
KaHIUJIAT TEXHIYHUX HAYK, JTOICHT,
Hamionansauit TY «JlHipoBCchKa MOMITEXHIKaY, Y KpaiHa

Jpemmaxk Harauia CraniciaBiBHa
KaHIUAAT TEXHIYHUX HAYyK, TOIEHT,
Hamionansuuii TY «JIHITpOBChKaA MOMITEXHIKAY, Y KpaiHa

bepe3nsik Ouena QuiekcanapiBHa
acnipanT,Harmionaneuuii TY «/lHIMpoBchKa NOJITEXHIKA», YKpaiHa

Yeueasn I1asao Ouieropuy
1HxeHep, HamionansHuii TY «JlHIpOBChKA MOMITEXHIKAY, YKpaiHa

Beryn. 3aranbHa akTyaJbHICTh JOCHIKEHHS BMICTY 1 3B's3ky Co Ta V 'y
BYIUIbHMX IJacTaXx OOyMOBJI€HA IX BIJIHOIIEHHSM JO TNEPeNiKy «IOTEHIIITHO
TOKCUYHUX» €JIEMEHTIB y BYTULIl, SIKI 3T1IHO HOPMATUBHUM JOKYMEHTAM IOBHHHI
000B'S3KOBO AOCTIIKYBATHUCh.

Ocranni gocsirHeHHs. Panimie y ByrulbHMX IUIacTax pI3HUX TE0JIOTO-
MPOMUCIIOBUX paiioHiB JloHOacy mepeBakHO JIOCHTIKYBaJIUCS TOKCUYHI Ta
MTOTEHIIITHO TOKCHYHI eJleMeHTH [1 - 267]. ¥V To#i e Jac, JOCIIKSHHS 3B’ I3Ky MIXK
BmicTamu Co Ta V y BYriIbHOMY IUIACTI Cs ToJist maxTu «l[laBnorpancekay panimie He
BHUKOHYBAJIUCA.

MeTta poboTH: TIOJIATaE y JOCHTIIKEHI 0COOIMBOCTEH 3B’ A3Ky KOHIIeHTpalii Co Ta
V. y ByrulbHOMY IJIACTi Cs 1oJst maxTH «llaBmorpaacbkay.

MeToauka aociixkeHb. GaKkTOJOTTYHOK OCHOBOI poO0TH Oyiu pe3ysbTatu 83
KUIbKICHUX crieKTpaibHUX aHami3iB Co Tta V BukoHaHux micis 1981p. B neHTpaabHUX
cepTu(dikoBaHUX J1abOPaTOPissX BUPOOHUUYUX Te€0JOTOPO3BITYBAIIBHUX OpTraHi3allii
Ykpainu 3 marepially IIacTOBHX Npo0 OTpUMAaHWX BUPOOHWUYMMH 1 HayKOBO-
TOCTITHUIIBKUMH TTiIMTPUEMCTBAMHU 1 OPTaHi3aIlisiMU Ta OCOOUCTO aBTOPaAMH.

Pe3yabTatu 1ociizkedb. bysio BUKOHAHO aHATITHYHI PO3PaXyHKHU BIANOBIAHOCTI
EMIIIPUYHUX PO3MOJUIIB JTOCHIKYBAaHUX KOMIOHEHTIB po3noainy [ayca. C miero
MeToro Oymm pospaxoBaHi kputepii Jlimmiedopcea, lamipo-Yinka, Kommoroposa —
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CwmipHoBa Ta 3roau xi-kBajapar I[lipcoHa. ¥ Bcix BUIaJKax pe3ybTaTu PO3PaxyHKIB
MiATBEPIMIA  HEBIAMOBIIHICT JOCHIIPKYBaHUX BHOIPOK HOPMAIbHOMY 3aKOHY
po3noaury. TakuM 4uHOM, I GBI PeaiCTUYHOI OIIHKU IEHTPAIBHOI TeHSHITI
BmicTiB Co Ta V 3aMmicTh 3HA4YeHb CEPEAHBOTO aAPUPMETHIHOTO HEOOX1THO
BUKOPHCTOBYBAaTH MEiaHHI 3HAYCHHS. 3a pe3yibTaTaMH KOPEJSAIIAHOTO aHali3y
BCTAQHOBJICHO TICHUM MpsMHUIl 3B'SI30K MK KoHIeHTpamisMu Co Ta V mpu npomy
koediuient kopemsanii Ilipcona nopisaioe 0,81. 3a pesynbraTamu perpeciitHoro
aHaJi3y po3paxoBaHe JiHIMHE PIBHAHHS perpecii:
Co=0,0404 +0,7843 - V

BucHoBku. AHaii3 BUKOHAHUX JOCHIKEHb CBIAYUTH Mpo: 1) HEBIAMOBIAHICTH
EeMIIPUYHUX BHOIPOK PO3MIIIHYTHX XapaKTEPUCTHK HOPMATBHOMY 3aKOHY PO3TOILTY;
2) (iKCyeThCs MOJIMOJAIBHOCTh pO3MOLTy V; 3) BCTAHOBJICHO TICHHH Ta MpsIMUUN
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Practical Conference, December 11-13, 2023, Madrid, Spain. — Madrid, 2023. — Pp.
96-115. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165439

59. ImxoB B. B. IIpo ocobmmBocTi opMyBaHHS ILIACTOBO-POJIOBHX YPAHOBHX
ponoBuiy Yexii Ta Pymywnii/ ImkoB Banepiit BanepiioBuu, Jpemmak Omnexcanmap
CranicnaBoBuu, Yeuens IlaBno Oneroud // Youth, education and science through
today’s challenges : with the Abstracts of XII International Scientific and Practical
Conference, November 04-06, 2023, Bordeaux, France. — Bordeaux, 2023. — Pp. 88-
107. — Pexxum noctymy : https://irnmu.org.ua/handle/123456789/165441
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60. Anpoxin B. I. OcoOnuBocti ckiamy 1 aedopmairiii MiCKOBHUKIB IO
maxtu «Kamitanenay (Jonbac) / Anpoxin Biktop IBanoBuu, ImkoB Banepiii
BanepiitoBuu, Jlucenko Cepriii // Youth, education and science through today’s
challenges : with the Abstracts of XII International Scientific and Practical Conference,
November 04-06, 2023, Bordeaux, France. — Bordeaux, 2023. — Pp. 108-114. — Pexxum
noctymy: https://irnmu.org.ua/handle/123456789/165442

61. Oco61MBOCTI 3B'A3Ky MK BMICTaMU TepMaHito Ta GTOpy y BYyTiJIbHOMY IJIACTi
c42 maxtu «CramkoBa» / YepHoOyk Onekcannp IBanoBuu, I[mkoB Banepiii
BanepiitoBuy, Kozap Muxkona Auntonosuu, Jlpemmak Onexcannp CraHiciaBOBUY,
Yeuens [laBno Onerosuyu // World trends, realities and accompanying problems of
development : with the Proceedings of the 14th International Scientific and Practical
Conference, (December 19-22, 2023) Copenhagen, Denmark. — Copenhagen, 2023. —
Pp. 108-131. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165477

62. Imiko B. B. Jlsxi oco6muBocTi metanorenii Cepeanroro [ToOyxoks (Ykpaina)
/ TmixkoB Banepiit BanepiiioBuy, [pemmnak Onexcanap CranicnaBoBud, Yeuens [1aBio
Onerouu // People and the world: global problems of human development : with the
Abstracts of XIV International Scientific and Practical Conference, December 18-20,
2023, Prague, Czech Republic. — Prague, 2023. — Pp. 78-99. — Pexxum pocrtymy :
https://ir.nmu.org.ua’handle/123456789/165478

64. ImxoB B. B., Kosiii €. C., bapannixk C. I. Jleaxi MopdoCTpyKTypHI Ta
MiHEpajbHI 0COOJMBOCTI JApiIOHUX ypodiTiB memkaHiiB Kpusoro Pory //I'eosnoro-
MiHepaJor4iHuil BicHUK KpuBOpi3bKoro HarioHaJibHOTO yHiBepcuteTy. — 2022, — T.
24.— No. 2. —C. 5-17. — Pexum goctymy : http://repo.dma.dp.ua/id/eprint/8678

65. ImkoB B. B. OcobnuBocti emmizitoBa ¢opmarrisi Cepennboro I[1oOyxxs
(Yxpaina) / ImikoB Banepiit BanepiitoBuu, [Ipemmak Onekcanap CraniciaBoBHY,
Yeuens [1aBio Onerosuy // Distance learning: problems, ways of development and the
latest technologies : with the Abstracts of the XV International Scientific and Practical
Conference, December 25-27 2023, Munich, Germany. — Munich, 2023. — Pp. 88-109.
— Pexxum noctyny : https://ir.nmu.org.ua/handle/123456789/165573

66. Tpodumenko JI. II. MinepanpHuii ckjang Ta OyI0Ba TATOTC€HHOTO
O10MIHEPALHIO YTBOPEHHS — YPOIITY OAMHAALSTUPIUHOTO XJIOMYuKa 3Mmicta J{Himpo
/ Tpopumenko Jlrob6oB IletpiBHa, lmkoB Banepiii BanepiiioBuu, AradgonoB Imis
CepriiioBuu // Distance education as the main problem of young people : with the
Proceedings of the 15th International Scientific and Practical Conference, (December
26-29, 2023) Madrid, Spain. — Madrid, 2023. — Pp. 62-72. — Pexxum moctymy :
https://ir.nmu.org.ua/handle/123456789/165578

67. OcobIMBOCTI CTAaTUCTHUYHOTO 3B'SI3Ky MIK BMICTaMH T€pPMaHII0 Ta XpOMY Y
ByTuIbHOMY M1acTi c42 maxTtu «CramkoBay / YepHnooyk Onexcanap IBanoBuy, Imkos
Banepiit BanepiiioBuu, Kozap Muxona AwntonoBuu, J[pemmak Onexcauap
CranicnaBoBuu, Yeuens [TaBino Oneroud // Distance education as the main problem
of young people : with the Proceedings of the 15th International Scientific and Practical
Conference, (December 26-29, 2023) Madrid, Spain. — Madrid, 2023. — Pp. 73-97. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165579
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68. YepnoOyxk, O. 1., Imxkos, B. B., Ko3ziii, €. C., & Kozap, M. A. (2023).
OCOBJIMBOCTI 3B’A3KY BMICTY TEPMAHIIO 13 KOHIEHTPAIISAMU
TOKCHUYHMX EJIEMEHTIB TA IX PO3IIOALI Y BYT'UIbBHOMY IIIACTI C5
HTAXTHUN «BJIIATOHAATHAY». Bicnux Qdecbko2o HAYIOHANbHO20 YHigepcumemy.
T'eoepagpiuni ma ceonociuni nayku, 28(2(43), 184—195. https://doi.org/10.18524/2303-
9914.2023.2(43).292747

69. [Ipo 0coOIUBOCTI CTATUCTUYHOTO 3B'SI3KY MIXK BMICTaMH T'e€pMaHii0 Ta BaHAI1I0
y ByruibHOMy TuiacTi c42 maxtu «CramkoBay / Yepnooyk Onexcannp IBaHoBHU,
ImxoB Banepiit BanepiitoBuu, Kozap Mukona AntonoBudy, [pemmak Onexcanap
CranicnaBoBuu, Yewenb I[laBno OmneroBuu // Advanced technologies for the
implementation of new ideas : with the Proceedings of the 1st International Scientific
and Practical Conference, (January 09-12, 2024) Brussels, Belgium. — Brussels, 2024.
— Pp. 50-74. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165745

70. ImkoB B. B. Oco611BOCTI KOHIAIUTOBOI Ta MApMYpP-KaibIuipoBoi Gpopmariii
Cepennvoro IloOyxoks (Ykpaina) / ImkxoB Banepiii BanepiiioBuu, [lpemmak
Onekcanap CranicnaBoBudu, Yeuens I[laBno OneroBuu // Current methods of
improving outdated technologies and methods: with the Abstracts of thel
International Scientific and Practical Conference, January 08-10, 2024, Bilbao, Spain.
—  Bilbao, 2024. — Pp. 119-141. —  Pexum JTOCTYILY
https://ir.nmu.org.ua’/handle/123456789/165746

71. TmkoB B. B. Ilpo pgeski ocoOauBocTi dopmailii KBapIUTIB Ta
BrucokorHozemuctux mnopin Cepeanwsoro [ToOysxoks (Ykpaina) / Imkos Banepiii
BanepiiioBuy, [pemmak Onexcanap CranicnaBoud, Yeuens [laBno Onerosuu //
Research work in the system of training teachers in technological fields : with the
Abstracts of II International Scientific and Practical Conference, January 15-17, 2024,
Berlin, Germany. — Berlin, 2024. — Pp. 105-127. — Pexum pnoctymy :
https://ir.nmu.org.ua’/handle/123456789/165956

72. 3axiHo-XapKiBLiBCcbke HadTOra3oKoHIeHcaTHe poaoBuile (Ykpaina) / [kos
Banepiit BanepiiioBuu, KopoBsaka €Breniii AnaromniiioBud, XoMeHko Bomoaumup
JIbBoBHY, [lamenko Onekcanap AmwxatomiiioBud, Ilamenko IlaBno CepritioBuu //
Innovations in education: prospects and challenges of today : with the Proceedings of
the 2nd International Scientific and Practical Conference, (January 16-19, 2024) Sofia,
Bulgaria. —  Sofia, 2024. - Pp. 51-78. — Pexum jgocrymy
https://ir.nmu.org.ua’/handle/123456789/165960

73. IIpo cTaTUCTUYHUN 3B'SI30K MIXK BMICTaMU T€PMAaHIIO Ta HIKENIO Y ByTUIbHOMY
miacTi ¢42 maxtu «CramkoBa» (Ykpaina) / YUepnobyk Onekcannp IBanoBud, Inikos
Banepiit BanepiiioBuu, Kozap Muxona AwntonoBuu, J[pemmak Onexcauap
CranicnaBoBu4, Yeuens [1aBmo Onerosuu // Innovations in education: prospects and
challenges of today : with the Proceedings of the 2nd International Scientific and
Practical Conference, (January 16-19, 2024) Sofia, Bulgaria. — Sofia, 2024. — Pp. 79-
104. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165963

74. TmxoB B. B. Pesynbratu mnerporpadiyHux AOCHIIKEHb MeTaba3aibTiB
Cepennnoro IloOyxokst (Ykpaina) / ImkoB Banepiii BanepitioBuu, [[pemmak
Onekcanap CranicnaBoBu4, Yeuens IlaBno Onerosuu // Intellectual education of
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students and schoolchildren of the new generation : with the Abstracts of the III
International Scientific and Practical Conference, January 22-24, 2024, Paris, France.
— Paris, 2024. — Pp. 53-75. — Pexxum JOCTYITy
https://ir.nmu.org.ua/handle/123456789/166054

75. 3B'130k MK BMICTaMHU T'€pMaHII0 Ta MOTYKHICTIO BYTUIBHOTO TuiacTy c42
maxtu «CramkoBay (Ykpaina)/ UepnoOyk Onexcanap IBanoBuu, ImkoB Banepiit
BanepiitoBuy, Kozap Muxona AnroHoBuu, [pemmnak Onexcannp CraHicIaBOBHUY,
Yeuens [TaBno Onerosuu // Technologies in education in schools and universities :
with the Proceedings of the3rd International Scientific and Practical
Conference (January 23-26, 2024) Athens, Greece. — Athens, 2024. — Pp. 111-136. —
Pexxum nocrtymy : https://ir.nmu.org.ua/handle/123456789/166053

76. T'eonoro-TexXHOJOT14YHI OCOOJUBOCTI ManocOpOYMHCHKOTO Ha(TOrazoBOro
ponoBuma (Ykpaina) / ImkoB Banepiit BanepiiioBuu, KopoBska €Breniii
AmnaromiiioBud, XomeHko Bomogumup  JIeBoBuu, Ilamenko  Oiexcanmip
AmnaromniiioBuy, [Tamenko ITaBno CepriiioBuy // Technologies in education in schools
and universities : with the Proceedings of the 3rd International Scientific and Practical
Conference (January 23-26, 2024) Athens, Greece. — Athens, 2024. — Pp. 78-110. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166025

77. TmkoB B. B. T'eonmoro-texHonoriydi ocobnuBocti KagamiBcbkoro
Ha(dTorazokoHaeHcaTHOro ponosuia (Ykpaina) / lmkos Bainepiii BanepiiioBuu,
Kopossika €Breniii AnaroniiioBud, XoMmenko Bomnoaumup JIsBoBuu // Problems of
integration of education, science and business in globalization : with the Abstracts of
the V International Scientific and Practical Conference, February 05-07, 2024, Sofia,
Bulgaria. — Sofia, 2024. - Pp. 89-119. — Pexum goctymy
https://ir.nmu.org.ua’/handle/123456789/166115

78. 3B's130K M1’ BMICTaMU T€pMaHIiI0 Ta MApPTaHIIIO Y ByTUILHOMY IJIACTi €9 1maxTu
«bnaromatnay (Ykpaina) / Yepnooyk Onekcannap IBanoBuu, ImikoB Banepiii
BanepiiioBuy, Kozap Mukona AntoHoBuu, Jpemmak Onexcannp CraHiciaaBOBHY,
UYeuens [TaBno Onerosuy // Modern technologies and processes of implementation of
new methods : with the Proceedings of the 5th International Scientific and Practical
Conference (February 06 - 09, 2024) Madrid, Spain. — Madrid, 2024. — Pp. 92-118. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166113

79. ImkoB B. B. Pe3ynpTaTn metporpadiuHux AOCIIKEHb AESKUX OJIBIHOBHX
Mera O6azanbTiB Cepennboro IloOyxoks (Ykpaina) / lmkoB Banepiit BanepiiioBuy,
Hpemmak Omnexkcannp CranicmaBoBud, Yewens IlaBino Omneroswu / Problems of
integration of education, science and business in globalization : with the Abstracts of
the V International Scientific and Practical Conference, February 05-07, 2024, Sofia,
Bulgaria. —  Sofia, 2024. - Pp. 66-88. — Pexum poctymy
http://ir.nmu.org.ua/handle/123456789/166114

80. 3B's130K MK BMICTaMU I'€pMaHIl0 Ta CBUHIIO y BYTUJIbHOMY IUIACTI €9 MIAXTH
«bnaromatnay (Ykpaina) / Yepnooyk Onekcannap IBanoBuu, ImikoB Banepiii
BanepiitoBuu, Kozap Mukona AntoHoBud, [Ipemmak Omnexcanap CraHiciaBOBUY,
Yeuens [laBno Onerosuu // Old and new technologies of learning development in
modern conditions : with the Proceedings of the 6th International Scientific and
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Practical Conference (February 13-16, 2024) Berlin, Germany. — Berlin, 2024. — Pp.
78-104. — Pexxum goctymy: https://ir.nmu.org.ua/handle/123456789/166159

81. IkoB B. B. Pe3ynbratu nerporpa@iyHux IOCHIIKEHb EIKUX CEPILUTOBUX
kpucranociaanuiB Cepeanboro I[loOyxoks (Ykpaina) / ImkoB Banepiit BanepiiioBuy,
Hpeumak Onexcanap CranicnaBoBud, Yeuens [1aBno Onerosuy // Theory and practice
of the development of technical sciences : with the Abstracts of the VI International
Scientific and Practical Conference, February 12-14, 2024, Prague, Czech Republic. —
Prague, 2024, — Pp. 70-93. — Pexum JOCTYIY:
https://ir.nmu.org.ua/handle/123456789/166160

82. ImxoB B. B. I'eosioro-rexnosoriuni ocoomBocTi KuOuHIiBcbKoro HaToBoro
ponosumia (Ykpaina) / ImkoB Banepiii BanepifioBuu, Koposska €Breniit
AmnaromiiioBud, XomeHko Bomomgumup JIeBoBuu // Theory and practice of the
development of technical sciences : with the Abstracts of the VI International Scientific
and Practical Conference, February 12-14, 2024, Prague, Czech Republic. — Prague,
2024. — Pp. 94-125. — Pexunm JIOCTYIY:
https://irnmu.org.ua/handle/123456789/166161

83. IIpo 3B'I30k MK BMICTaMH T€pPMaHIIO0 Ta HIKEIK y BYTUJIBHOMY IUIACTI €9
maxtu «brnaronatia» (Ykpaina) / Yepnooyk Onexcanap IBanosuu, ImkoB Banepiii
BanepiiioBuy, Kozap Mukona AntoHoBuu, Jpemmnak Onexcannp CraHicaaBOBUY,
UYeuens [TaBno Onerosuu // Professional development: theoretical basis and innovative
technologies : with the Proceedings of the 7th International Scientific and Practical
Conference (February 20-23, 2024) Paris, France. — Paris, 2024. — Pp. 97-123. —
Pexxum nocrtymy : http://ir.nmu.org.ua/handle/123456789/166277

84. ImkoB B. B. Pesynpraté merporpadiyHuX TOCHTIIXKEHb NESIKUX MIPOKCEH-
ampidonoBux kpuctanocianiiB Cepennboro [loOyxoks (Ykpaina) / ko Banepii
Banepiiiouy, Jlpemmak Onexcannap CranicnaBoBud, Yeudens [laBmo Omnerosuu //
Information technologies in education, technology and industry : with the Abstracts of
the VII International Scientific and Practical Conference, February 19-21, 2024,
Madrid, Spain. — Madrid, 2024. — Pp. 45-68. — Pexum pocrymy
http://ir.nmu.org.ua’/handle/123456789/166292

85. TmkoB B. B. [I'eonoro-rexHonoriudi o0coOaMBOCTI MartiiaxiBCbKOTO
Ha(dTorazokonaeHcaTHoro ponosuina (Ykpaina) / lmko Banepiii BanepiiioBuu,
KopoBsika €Breniii AnaroniiioBud, XomeHko Bonogumup JIbBoBuuY // Information
technologies in education, technology and industry : with the Abstracts of the VII
International Scientific and Practical Conference, February 19-21, 2024, Madrid,
Spain.  —Madrid, 2024. - Pp. 69-100. - Pexum  gocrymy :
https://ir.nmu.org.ua/handle/123456789/166295

86. 3B'130K TepMaHiio 13 30JIbHICTIO Ta TOKCUYHUMM» €JIEMEHTaMHU Y BYT1JUIl Ha
npukiIaAl miacta ¢S5 noius maxtyu braarogaraa 3axigaoro Jlonbacy / O. 1. UepHoOyK,
B. B. Imxos, €. C. Ko3iii, M. A. Ko3zap, I1. C. [Tamenko, O. C. JIpemmnak // Haykosi
npaii JloHenpKoro HalioOHaJbHOrO TexHIYyHOro yHiBepcurery. Cep.: I'ipHuyO-
reojorivHa. — 2023. — Bum. 2 (30). — C. 68-79. — Pexum [ocTymy
http://ir nmu.org.ua/handle/123456789/166297
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87. 3B'A30K TepMaHito 13 30JIbHICTIO Ta «TOKCUYHUMM» €JIEMEHTaMH y BYTULIl Ha
nmpuKiIaai miacta ¢S5 mois maxtyu braarogataa 3axigaoro Jlonbacy / O. 1. UepHOOYK,
B. B. Imkos, €. C. Kosziit, M. A. Ko3zap, I1. C. ITamenxko, O. C. JIpemmaxk // Haykosi
npami  JIOHEBKOro HaliOHANBHOTO TexHIYHOro yHiBepcutery. Cep.: [ipHHYO-
reojoriuna. — 2023. — Bum. 2 (30). — C. 68-79. — Pexum pgoctymy
http://ir.nmu.org.ua’/handle/123456789/166297

88. 3B's130K MK BMICTaMH T€pMaHii0 Ta BaHAAII0 Y BYTUJIbHOMY IIACTi ¢9 MIaxTu
«bnarogatna» (Ykpaina) / UYepnoOyk Omnexcannap IBanoBuu, ImkoB Banepiit
BanepiitoBuy, Kozap Muxkona Auntonosuu, Jlpemmak Onexcannp CraHiciaBOBUY,
Yeuens [laBno Onerosuu // Priority areas of research in the scientific activity of
teachers: with the Proceedings of the 8th International Scientific and Practical
Conference (February 27 — March 01, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp.
30-57. — Pexxum noctymy : http://ir.nmu.org.ua/handle/123456789/166311

89. TImkoB B. B. Pesynpratu mnerporpadiuHMX JOCHIHKEHb  JICSIKUX
KapOOHAaTU30BaHUX OJIIBIHOBUX MeTaba3anbTiB Cepennboro IloOyxoksa (Ykpaina) /
ImkoB Banepiit BanepiiioBuu, pemmak Onexcanap CranicinaBoBud, Yeuens [laBio
OmneroBuu // Information technologies and automation of learning in modern
conditions : with the Abstracts of the VIII International Scientific and Practical
Conference, February 26-28, 2024, Munich, Germany. — Munich, 2024. — Pp. 50-74. —
Pexxum noctymy : http://ir.nmu.org.ua/handle/123456789/166312

90. ImkxoB B. B. I'eomoro-texHosoriuni 0ocoOJMBOCTI MOHACTHPHIIIEHCHKOTO
HadroBoro pojoBuiia (Ykpaina) / lmkos Banepiit Banepiitouu, Kopossika €Brenii
AnaromiioBud, XomeHko Bomnogumup JIbBoBuu // Information technologies and
automation of learning in modern conditions : with the Abstracts of the VIII
International Scientific and Practical Conference, February 26-28, 2024, Munich,
Germany. — Munich, 2024. - Pp. 75-108. — Pexum pgocrymy :
https://ir.nmu.org.ua’/handle/123456789/166313

91. IIpo cTaTUCTUYHMIL 3B'I30K MIK BMICTAMHU F€pPMaHI0 Ta XpOMY y BYT'UIbBHOMY
macTi ¢9 waxtu «braarogatHay (Ykpaina) / UepnoOyk Onekcanap IBanoBuu, [mkos
Banepiii Banepiiiouu, Kozap Muxkona AwntoHoBuu, J[pemmak OnexcanHap
CranicnaBoBuu, Yeuens [laBno OneroBuu Theoretical and practical aspects of the
development of science and education : with the Proceedings of the 9th International
Scientific and Practical Conference (March 05-08, 2024) Prague, Czech Republic. —
Prague, 2024. — Pp. 51-79. - Pexum JIOCTYITY
https://ir.nmu.org.ua/handle/123456789/166372

92. TImxo B. B. Pesymbratu mnerporpadidyHuUX TOCHIKEHb JESKHX
KyMIHTTOHITOBUX KpucTanociaHiiB Cepemaaporo I[loOyxoks (Ykpaina) / Imkos
Banepiit BanepiioBuu, Jlpemmak Omnekcanap CranicinaBoBud, Yedens IlaBio
OmneroBuu // Questions regarding the problems of higher education : with the Abstracts
of the IX International Scientific and Practical Conference, March 04-06, 2024,
Bordeaux, France. — Bordeaux, 2024. — Pp. 81-105. — Pexum pnocrymy
https://ir.nmu.org.ua’/handle/123456789/166373

93. Imko B. B. I'eonoro-texHosnoriudi oco6imBocTi HoOBOMHKOIATBCHKOTO
(MoBuaHIBChKOI0) HATOra30KOHIeHCcaTHOTO poaoBuila (Ykpaina) / ko Banepiii
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Banepiitoruu, Kopopsika €Breniit AnaroniiioBud, Xomenko Bonoaumup JIbBoBud //
Questions regarding the problems of higher education : with the Abstracts of the IX
International Scientific and Practical Conference, March 04-06, 2024, Bordeaux,
France. - Bordeaux, 2024. — Pp. 106-139. — Pexum goctymy :
https://ir.nmu.org.ua/handle/123456789/166374

94. Ilpo 3B'sI30K Mik BMICTaMU T€pMaHil0 Ta KOOAJIbTY Y BYTUIbHOMY ILIacTi c9
maxtu «bmaronatHay (Ykpaina) / Uepnodyk Onexcannp IBanosuy, IimkoB Banepiii
BanepiitoBuy, Kozap Muxona Aunrtonosuu, Jpemmak Onexcannp CraHiciaBOBUY,
Yeuens [1aBno Onerosuu // Problems and prospects of modern science and education
: with the Proceedings of the 10th International Scientific and Practical Conference
(March 12-15, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 76-104. — Pexxum
noctymy : https://irnmu.org.ua/handle/123456789/166408

95. Imxko B. B. Pesympbratu mnerporpapiyHUX JTOCHIJKEHb JESKHX
KapOOHATU30BaHUX MIPOKCEH-O0JIIBIHOBUX MeTaba3aibTiB Cepennboro
[ToOyxxs (Ykpaina) / ImkoB Banepiii BanepiiioBuu, [pemmak Onexcanap
CranicnaBoBud, Yeuens I1aBmo Omerosud // Global achievements and current trends
in the development of science : with the Abstracts of the X International Scientific and
Practical Conference, March 11-13, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 53-77.
— Pexxum noctyny : https://ir.-nmu.org.ua/handle/123456789/166409

96. IIpo 3B's130K Mk BMICTaMU T€PMaHIlO Ta KOOANbTY y BYTUIbBHOMY IUIACTI C8B
maxtu «3axigHo-Jlon6aceka» (Ykpaina) / Uepnooyk Omnexcanap IBanoBuu, lmikos
Banepiit BanepiiioBuu, Kozap Muxkona AwntoHoBuu, J[pemmak Onexcauap
CranicnaBoBuu, Yeuvenp I[laBao OmeroBuu // Advanced technologies for the
implementation of educational initiatives : with the Proceedings of the 11th
International Scientific and Practical Conference (March 19-22, 2024) Boston, USA. —
Boston, 2024, — Pp. 50-79. — Pexum JOCTYITY
https://ir.nmu.org.ua’/handle/123456789/166464

97. TmkoB B. B. Pesynpbratu mnerporpapiyHuX JOCHIKEHb JESKHX
CEPIMHHU30BAaHUX MPOKCEH-0JIIBIHOBUX MeTaba3aabTiB Cepennboro
[ToOyxxs (Ykpaina) / ImkoB Banepiii BanepiiioBuu, [pemmak Onexcanap
CranicnaBoBuu, Yeuens [laBno Onerosuu // Quality management in education and
industry: experience, problems and prospects : with the Abstracts of the XI
International Scientific and Practical Conference, March 18-20, 2024, Florence, Italy.
— Florence, 2024. — Pp. 69-94. — Pexxum JOCTYMY :
https://ir.nmu.org.ua/handle/123456789/166465

98. IIpo craTuCTUUHUH 3B'I30K MK BMICTAMH T€pMaHIIO0 Ta XpOMY y BYTUIBHOMY
miacti c8B maxtu «3axigHo-/{onbaceka» (Ykpaina) / UepnoOyk Onexcanmp
IBanoBuu, ImkoB Banepiit BanepiitoBuu, Kozap Mwukomna AntoHOBHY, Jlpermak
Onexcannap CranicnaBoBud, Yeuens [laBno OneroBuu // Modern thoughts on the
development of science: ideas, technologies and theories : with the Proceedings of the
12th International Scientific and Practical Conference (March 26-29, 2024)
Amsterdam, Netherlands. — Amsterdam, 2024. — Pp. 38-67. — Pexxum noctymy :
https://ir.nmu.org.ua’/handle/123456789/166500
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99. ImkoB B. B. Pe3ynbraTu nerporpad@iuHux TOCHIIKEHb ACSIKUX MeTaaiada3iB
Cepennboro IloOysxoks (Vkpaina) / lmkoB Banepiit BanepiiioBuy, /[pemmak
Onexcannp CranicmaBopuy, Yewenp IlaBmo Omeroswu / Modern education —
accessibility, quality, recognition and problems : with the Abstracts of the XI
International Scientific and Practical Conference, March 25-27, 2024, Helsinki,
Finland. -  Helsinki, 2024. - Pp. 63-88. — Pexum pgoctymy :
https://ir.nmu.org.ua’/handle/123456789/166502

100. Ishkov V.V., Kozii Ye.S. (2024). Geochemistry features of mercury in oils
from the deposits of the Dnipro-Donetsk depth. Mining Machines. Vol. 42. Issue 1. pp.
12-29. https://doi.org/10.32056/KOMAG2024.1.2

101. Yepuooyk O.I., ImxoB B.B., Ko3ziii €.C., Ko3zap M.A., Ilamenko I1.C.,
Hpemmnak O.C. (2023). 3B's130K repMaHito 13 30JbHICTIO Ta K TOKCUYHUMI €JIEMEHTaMU
y BYTiUll Ha NPUKIAIl Tulacta ¢s mojisi maxtu brnaromatna 3aximHoro JlonOacy.
HaykoBi mpari JloHenpKoro HalioHaJbHOTO TEXHIYHOTrO yHiBepcurtery. Cepis:
«I'ipanyo-reonorigaa». 2(30). C. 68-79. https://doi.org/10.31474/2073-9575-2023-2-
30-68-79

102. Tpopumenko JI. I1. JlocaiakeHHs CTaHy BUBITPIOBAHHS TPCHKUX MOP1J YKIIL
Ha BIICJIOHEHHSIX ITpaBoro oepera p. [{xinpo Ta Monactupcbkoro octposa (M. J{Himpo)
/ Tpodpumenko JlroboB IlerpiBHa, ImkoBa €Brenis BanepiiBna, ImkoB Banepiii
BanepiitoBuu // Social ways of training specialists in the social sphere and inclusive
education : with the Abstracts of the XIII International Scientific and Practical
Conference, April 01-03, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 162-
168. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166601

103. ImxoB B. B. [1po 3B’s130k Mik repmMaHieM Ta MEPKYPIEM y BYT1JIbHOMY IUTACTY
c88 maxTtn «3axinHo-Jlonbaceka» (Ykpaina) / ImxoB Banepiit BanepiiioBuy,
YepuoOyk Onexcangp IBanoBuy, KoBans Ceitnana OnekcanapiBaa // Social ways of
training specialists in the social sphere and inclusive education : with the Abstracts of
the XIII International Scientific and Practical Conference, April 01-03, 2024, Prague,
Czech Republic. — Prague, 2024. — Pp. 135-161. — Pexum pocrymy
https://ir.nmu.org.ua’/handle/123456789/166600

104. TImkoB B. B. Pesynbratn mnerporpadiuHux JOCHIIXKEHb JESKHX
xjopuTtn3oBaHux 0azanbTiB Cepennboro IloOyxoxs (Ykpaina) / lmko Banepiii
BanepiiioBuy, [pemmak Onexcanap CranicnaBoBud, Yeuens IlaBno Onerosuu //
Social ways of training specialists in the social sphere and inclusive education : with
the Abstracts of the XIII International Scientific and Practical Conference, April 01-
03, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 108-134. — Pexxum npoctymy
: https://irnmu.org.ua/handle/123456789/166598

105. 3B's130K Mi>K BMICTaMH T€pMaHiI0 Ta BaHA 1110 y BYT'JIbHOMY IJIACTi C8B IIaXTH
«3axigHo-/lonbacekay (Ykpaina) / UeprnoOyk Onexcannp IBanoBuu, lmkoB Banepiit
BanepiitoBuu, Kozap Mukona AntoHoBud, [Ipemmak Omnexcanap CraHiciaBOBUY,
Yeuens [1aBmo Onerosuu

106. IIpo 3B'I30Kk MiXK BMICTaMU F€pPMaHil0 Ta HIKEJIIO y BYTIJIBLHOMY IUIACTI C8B
maxtu «3axigHo-Jlonbaceka» (Ykpaina) / lmkos Banepiit BanepiitoBuy, YepHoOyk
Onekcannp IBanoBuu, Kozap Mukona AwntoHoBu4, [pemmak Omnexkcanap
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CranicnaBoBuu, Yeuens IlaBmo OmneroBuu // Actual problems of personality
psychology in the modern world : with the Proceedings of the 14th International
Scientific and Practical Conference (April 09-12, 2024) Rome, Italy. — Rome, 2024. —
Pp. 65-95. — Pexxum noctymy : https://ir.nmu.org.ua’/handle/123456789/166619

107. ImxoB B. B. TI'eonoro-texnomnoriuni ocobmuBocTi IlepexomiBchKOro
Ha(Tora3oKoHAeHcaTHOro pojoBuina (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
Hpemmak Onekcannp CraniciaBoBud, Yeuens [laBno Omerosuu // The latest
opportunities for learning, broadcasting and social developmen : with the Abstracts of
the XIV International Scientific and Practical Conference, April 08-10, 2024, Graz,
Austria. - Graz, 2024. - Pp. 72-100. — Pexum  goctymy :
https://ir.nmu.org.ua’handle/123456789/166620

108. YepnoOyk O. I. IIpo craTucTUYHUI 3B’SI30K MK T€pMaHIEM Ta apCEHOM Y
BYrUIbHOMY IacTy c¢8B maxTu «3axigHo-/{onbaceka» (Ykpaina) / YepHoOyk
Onexcannp IBanoBuu, ImkoB Banepiii BanepiiioBuu // The latest opportunities for
learning, broadcasting and social developmen : with the Abstracts of the XIV
International Scientific and Practical Conference, April 08-10, 2024, Graz, Austria. —
Graz, 2024. — Pp. 101-127. — Pexum JOCTYIY :
https://irnmu.org.ua/handle/123456789/166621

109. ImkoB B. B. I'eonoro-rexHosoriudi o0co0guBocTi [IpoKoneHKIBCHKOro
HadToBoro ponoBuma (Ykpaina) / ImkoB Banepiit BanepiiioBuu, J[lpemmax
Onekcanap CranicnaBoud, Yeuens [TaBino Onerosuy // Trends in the development of
science and teaching methods : with the Abstracts of the XVI International Scientific
and Practical Conference, April 22-24, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 61-
88. — Pesxxum moctymy : https://ir.nmu.org.ua/handle/123456789/166739

110. YepnoOyk O. . 38’530k Mk repMaHieM Ta MapTaHIIeM Y BYT'UIbHOMY IUTACTY
c8B maxrtu «3axigHo-{onbacska» (Ykpaina) / YUepnooyk Onexcanap [BaHoBuy, [1ikos
Banepiit BanepiitoBuu // Trends in the development of science and teaching methods :
with the Abstracts of the XVI International Scientific and Practical Conference, April
22-24, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 89-116. — Pexxum nocrtymy :
https://ir.nmu.org.ua’/handle/123456789/166740

111. ITpo 3B'A30K MI>K BMICTaMU F'€pMaHiI0 Ta CIPKH 3arajibHOI Y BYT1JIbHOMY ILJIACT1
c8B maxTu «3axigHo-Jlonbackka» (Ykpaina) / ImkxoB Banepiii BanepiiioBuy,
UepnoOyk Omnekcannp IBanoBu4, Ko3zap Mukona Antonosud, [pemmak Onexcanap
CranicnaBoBuu, Yeuens IlaBmo OmeroBuu // Innovations in education: problems,
prospects and answers to today’s challenges : with the Proceedings of the 16th
International Scientific and Practical Conference (April 23-26, 2024) Zagreb, Croatia.
— Zagreb, 2024. — Pp. 82-113. — Pexum JOCTYIY :
https://ir.nmu.org.ua/handle/123456789/166735

112. TIpo craructuuHuii 3B'S30K MK BMICTaMH TE€PMaHII0 Ta CBHUHINIO Y
BYTrUIbHOMY IJiacTi ¢8B maxTtu «3axigHo-/lonbacbka» (Ykpaina) / lmkos Banepiit
BanepiiioBuy, YepHoOyk Onekcanap Isanosuu, Kozap Muxkosa AutonoBuy, Jpemmak
Onekcanap CranicnaBoBudy, Yeuens [1aBno Onerosuu // New knowledge: strategies
and technologies for teaching young people : with the Proceedings of the 15th
International Scientific and Practical Conference (April 16-19, 2024) Lisbon, Portugal.
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— Lisbon, 2024. — Pp. 95-126. — Pexum JTOCTYTY :
https://ir.nmu.org.ua/handle/123456789/166747

113. ImkoB B. B. I'eonoro-rexnomnoriuni ocodmmBocTi [Ipunmynpkoro HadhTOBOTO
ponmoBumia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, J[lpemmak OnexcaHmap
CranicnaBoBu4, Yeuens [TaBno Omerouu // Innovative technologies in the field of
human services : with the Abstracts of the XV International Scientific and Practical
Conference, April 15-17, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 67-95.
— Pexxum pocrtymy : https://ir.nmu.org.ua/handle/123456789/166748

114. YepnoOyxk O. 1. 38’530k Mk repMaHieM Ta MapraHileM Yy ByT'UIbHOMY IUIACTy
c8B maxtu «3axigHo-ondacska» (Ykpaina) / Yepnooyk Onexcanap IBaHoBuY, [1ikoB
Banepiit BanepiioBuu // Innovative technologies in the field of human services : with
the Abstracts of the XV International Scientific and Practical Conference, April 15-17,
2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 96-123. — Pexxum pocrtymy :
https://ir.nmu.org.ua’/handle/123456789/166749

115. ITpo 3B'430K MI>K BMiCTaMU F€pMaHito Ta MapraHiio y ByrijibHOMY miacti c10B
maxTth «CramkoBa» (Ykpaina) / lmkoB Banepiit BanepiitoBuu, YUepHoOyk Onekcanap
IBanoBuy, Ko3ap Mukona Antonosud, [pemmnak Onekcanap CraniciaBoBuy, Yeuenb
ITaBno Onerosuu // The latest technologies in the development of science, business
and education : with the Proceedings of the 17th International Scientific and Practical
Conference (April 30-May 03, 2024) London, Great Britain. — London, 2024. — Pp. 97-
128. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166809

116. TImkoB B. B. T'eonoro-texHosmoriuni oco0auBoOCcTI PamueHKiBEKOTO
HadrorazoBoro pojosuima (Ykpaina) / lmkxoB Banepiit BanepiitoBuu, Jlpemmak
Onekcanap CranicnaBoBu4, Yedenb IlaBmo Onerosuu / Modern problems of the
environment, youth and the new generation : with the Abstracts of the XVII
International Scientific and Practical Conference, April 29-May 01, 2024, Zagreb,
Croatia. —  Zagreb, 2024. — Pp. 102-131. - Pexum pgocrymy :
https://ir.nmu.org.ua/handle/123456789/166810

117. YepuoOyk O. . [Ipo 3B’5130K MiK TeépMaHi€EM Ta MOTYXKHICTIO Yy BYT'UIbHOMY
minacty c8B maxTtu «3axigHo-/{onOackka» (Ykpaina) / UYepHoOyk Omnexkcanip
IBanoBuy, ImkoB Banepiii BanepiiioBuu, ManapikeBuu Bacuns MukonaiioBuy //
Modern problems of the environment, youth and the new generation : with the
Abstracts of the XVII International Scientific and Practical Conference, April 29-May
01, 2024, Zagreb, Croatia. — Zagreb, 2024. — Pp. 132-160. — Pexxum nocrymy :
https://ir.nmu.org.ua/handle/123456789/166812

118. I1po 3B'A30K MiX BMICTaMH F'epMaHiio Ta KOOAIbTY y ByriibHOMY I1acTti c10B
maxtu «CramrkoBa» (Ykpaina) / ko Banepiit BanepitioBuu, YeproOyk Onexcanap
IBanoBuuy, Kozap Mukona Aatonosud, [[pemmak Onexcanap CraniciaBoBud, Yedenb
[TaBnio Onerosud // Modern challenges: trends, problems and prospects development :
with the Proceedings of the 18th International Scientific and Practical Conference
(May 07-10, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 78-110. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166852

119. TImxoB B. B. TI'eosmoro-rexHonoriyHi o0coOJuBOCTI Po3mamniHiBChbKOTro
HadTorasokoHeHcaTHOrO pojoBuia (Ykpaina) / lmkoB Banepiii BanepiiioBuy,
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Hpemmak Onexcanap CranicnaBoBud, Yeuens [1aBno Onerosuu // Actual scientific
ideas of the development of the latest technologies : with the Abstracts of the XVIII
International Scientific and Practical Conference, May 06-08, 2024, Lisbon, Portugal.
—Lisbon, 2024. — Pp. 68-97. — Pexum JOCTYTY :
https://ir.nmu.org.ua/handle/123456789/166853

200. Yepuooyk O. 1. IIpo cTaTuCTHUHMIA 3B'SI30K MiK BMICTaMH TEpPMaHIIO Ta
MepKypito y ByrimpHoMy mmacti cl0B maxtu «CramkoBay (Ykpaina) / UepHoOyk
Onexcannp IBanoBuy, lmikoB Banepiit BanepiiioBuu, [Tamenko ITasino CepriitoBuu //
Actual scientific ideas of the development of the latest technologies : with the Abstracts
of the XVIII International Scientific and Practical Conference, May 06-08, 2024,
Lisbon, Portugal. -Lisbon, 2024. — Pp. 98-126. — Pexum pgoctymy :
https://ir.nmu.org.ua/handle/123456789/166854

201. TImkor B. B. I'eomoro-texnosoridydi oco0nuBocTi CepeaHsKiBChKOTO
HadrorazokonaeHcatHoro ponaosuina (Ykpaina) / lmkoB Bainepiii BanepiiioBuu,
Hpemmak Onexcanap CraniciaBoBud, Yeuens [TaBno Onerosud // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. —
Pp. 89-119. — Pexxum noctyny : https://ir.nmu.org.ua/handle/123456789/166865

202. 3B'430K M1’k BMICTaMH T€pMaHIIO Ta HIKEJIO Y ByriibHOMY Iu1acTi ¢10B maxtu
«CramkoBa» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, YepHoOyk Ounekcanap
IBanoBuy, Kozap Mukona AntonoBud, [pemmak Onexkcanap CraniciaBoBud, Yedenb
[TaBnio Onerosuy // Creative business management and implementation of new ideas :
with the Proceedings of the 19th International Scientific and Practical Conference
(May 14- 17, 2024) Tallinn, Estonia. — Tallinn, 2024. — Pp. 74-106. — Pexxum noctymy
: https://ir.-nmu.org.ua/handle/123456789/166864

203. YepuoOyk O. 1. ITpo 3B's130Kk Mik BMICTaMU TepMaHii0 Ta GTOPY Y BYT1IILHOMY
macTi ¢10B maxtu «CramkoBay (Ykpaina) / UepnoOyk Onekcanap [BanoBuy, [mkos
Banepiii BanepiiioBuu, Ilamenko IlaBno CepriitoBuu // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. —
Pp. 120-149. — Pexxum noctymy : https://irnmu.org.ua’/handle/123456789/166866

204. IIpo craTUCTUYHUN 3B'SI30K MK BMICTAMH TIE€pPMaHII0 Ta BaHALIO Yy
ByruibHoMy tutacti cl0B maxtu «CramkoBa» (Ykpaina) / ImkoB Banepiii
Banepiitouy, UepHoOyk Onekcanap IBanosuu, Kozap Muxkona AatonoBuy, Jlpemmak
Onexkcanap CranicnaBoud, Yeuens [1aBino Omerosuy // Trends in the development of
quality training of future specialists : with the Proceedings of the 20th International
Scientific and Practical Conference (May 21-24, 2024) Oslo, Norway. — Oslo, 2024. —
Pp. 79-112. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166930

205. ImkoB B. B. T'eomoro-texnomnoriuyai oco6mmBocti CoMOXiBCHKOTO
ra3okoHjieHcaTHOTO pojoBuiia (Ykpaina) / [mkoB Banepiit BanepiitoBuy, Jlpemimak
Onexcangp CranicnaBoBudy, Yeuens [1aBino Onerosuu // Problems of solving global
problems of humanity : with the Abstracts of the XX International Scientific and
Practical Conference, May 20-22, 2024, Athens, Greece. — Athens, 2024. — Pp. 120-
150. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166934
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206. ImxoB B. B. IIpo cratucTidHmii 3B's130K M1’k BMICTaMH T'€pPMaHII0 Ta OEPUITiIO
y ByrintbHOMy 1uiacti clOB maxTtu «CramkoBay (Ykpaina) / Imkxo Banepiit
BanepiitoBuy, Yepnobyk Omnekcannp IBanoBud, Ilamenko IlaBrmo CepriitoBuu //
Problems of solving global problems of humanity : with the Abstracts of the XX
International Scientific and Practical Conference, May 20-22, 2024, Athens, Greece. —
Athens, 2024. — Pp. 151-180. — Pexum JOCTYILY :
https://ir.nmu.org.ua/handle/123456789/166938

207. 3B's130K MI>K BMICTaMH T€pMaHiio Ta XpoMy y BYTiIbHOMY Ij1acTi ¢10B maxtu
«CramkoBa» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, YepHoOyk Omnexcanap
IBanoBuy, Kozap Mukona Antonosud, [pemmnak Onexkcanap CraniciaBoBud, Yevenb
[TaBno Omnerosuu // Innovative solutions in public communications and international
relations : with the Proceedings of the 21st International Scientific and Practical
Conference (May 28-31, 2024) Sofia, Bulgaria. — Sofia, 2024. — Pp. 75-108. — Pexxum
noctymy : https://irnmu.org.ua/handle/123456789/167021

208. TmikoB B. B. IIpo cratucTuyHuii 3B's130K MiXK BMICTaMH T€pPMaHIIO Ta apCEeHY
y ByruibHoMy macTi clOB maxtu «CramkoBa» (Ykpaina) / ImkoB Banepiii
BanepiiioBnu, YepHoOyk Oumnekcanap IBanoBuu, Ilamenko IlaBno CepriiioBuu //
Theoretical methods of research of the latest problems : with the Abstracts of the XXI
International Scientific and Practical Conference, May 27-29, 2024, Prague, Czech
Republic. — Prague, 2024. - Pp. 155-185. — Pexum jgocrymy :
https://ir.nmu.org.ua’/handle/123456789/167026

209. ImxoB B. B. I'eomoro-texnomoriuni ocoommBocTi CodiiBcbkoro HahTOBOTO
ponoBuia (Ykpaina) / ImkoB Banepiii BanepiitoBuu, [lpemmak Onexcaniap
CranicinaBoBud, Yeuens ITaBmo Onerosud // Theoretical methods of research of the
latest problems : with the Abstracts of the XXI International Scientific and Practical
Conference, May 27-29, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 186-
216. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167032

210. ITpo 3B's130K Mi’K BMICTaMU F€pMaHio Ta CBUHLIO y ByTribHOMY TutacTti c10B
maxtu «CramkoBa» (Ykpaina) / ko Banepiit BanepiiioBuu, YepaoOyk Onexcanap
IBanoBMyY, Ko3ap Mukona AntonoBuy, [pemmnak Onekcanap CraniciaBoBuy, Yevenb
[TaBnio Onerosuu // Actual problems in education and introduction of new technologies
: with the Proceedings of the 22nd International Scientific and Practical Conference
(June 04-07, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 80-113. — Pexxum
noctymy : http://irnmu.org.ua/handle/123456789/167056

211. ImkoB B. B. IIpo cTraTucTu4Hmii 3B'I30K MK BMICTaMH T€pPMaHil0 Ta CIpKU
3arajabHO1 y ByruibHOMY 1uiacTi ¢10B maxTtu «CramkoBay (Ykpaina) / [mkoB Banepiit
BanepiiioBuy, YepnoOyk Omexcanap Ipanosuu, I[lamenko IlaBmo CepriiioBuu //
Methodology and organization of scientific research : with the Abstracts of the XXII
International Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany.
— Berlin, 2024. — Pp. 133-163. — Pexum JOCTYILY
http://irnmu.org.ua/handle/123456789/167057

212. TmkoB B. B. T'eonoro-rexnosnoriuni oco6sauBocTi Cyxo0/101BCHKOTO
HadTorazokoHgeHcaTHOrO pojoBuiia (Ykpaina) / lmkoB Banepiii BanepiiioBuy,
Hpemmnak Onexcannp CranicnaBoud, Yeuens [1asno Onerosuu // Methodology and
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organization of scientific research : with the Abstracts of the XXII International
Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany. — Berlin,
2024. - Pp. 164-194. — Pexum JNOCTYTLY :
http://ir.nmu.org.ua/handle/123456789/167058

213. IIpo 3B'A30K MK BMICTaMH T€pMaHiI0 Ta MOTYXHICTIO BYT'UIBHOTO ILJIACTY
clOB maxtu «CramxkoBa» (Ykpaina) / ImkxoB Banepiii BanepiiioBuu, UepHOOyK
Onexkcangp IBanoBuu, Kozap Mukona AxtoHOBHY, /[lpemmak Ounekcanap
CranicnaBoBuy, Yeyens [1aBno Onerosuy // World ways and methods of improving
outdated theories and trends : with the Proceedings of the 23rd International Scientific
and Practical Conference (June 11-14, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp.
64-97. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167106

214. TImkor B. B. IIpo reonoro-rexHojoriudi ocobmuocti CxigHO-
XapKiBIIIBCHKOTO Ta30KOHJEHcAaTHOTO pojoBuiia (Ykpaina) / ImkoB Banepiit
BanepiiioBuu, bepesnsk Onena OmnekcanapiBHa, Yeuens [laBno OneroBuu // The
current state of the organization of scientific activity in the world : with the Abstracts
of the XXIII International Scientific and Practical Conference, June 10-12, 2024,
Madrid,  Spain. -  Madrid, 2024. -  Pp. 134-165.—  Pexum
noctymy :http://irnmu.org.ua/handle/123456789/167107

215. ImkoB B. B. CtaTucTu4HMii 3B'430K MK BMICTAMU F'€PMAaHIIO Ta 30JIbHICTIO Y
ByruibHOMy Tutacti c¢l0B maxtu «CramkoBa» (Ykpaina) / I[mkoB Banepiii
BanepiiioBuy, UepnoOyk Omnekcanap IBanosuy, [Tamenko [1aBno CepriitoBuu // The
current state of the organization of scientific activity in the world : with the Abstracts
of the XXIII International Scientific and Practical Conference, June 10-12, 2024,
Madrid, Spain. — Madrid, 2024. - Pp. 166-196.— Pexum pgocrtymy :
http://ir.nmu.org.ua/handle/123456789/167108

216. 3B's130K MIXK BMICTaMH T€PMaHIIO0 Ta XpOMY y BYTIILHOMY IIJIACTI C5 MIAXTH
«ITaBnorpancekay» (Ykpaina) / llukos Banepiit BanepiitoBuu, YepHoOyk Onekcanap
IBanoBuY, Ko3ap Mukona AntonoBuy, [pemmnak Onekcanap CraniciaBoBud, Yevenb
[TaBnio Onerosuu // Technologies of scientists and implementation of modern methods
: with the Proceedings of the 24th International Scientific and Practical Conference
(June 18-21, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 88-121. —
Pexxum noctymy : https://irnmu.org.ua/handle/123456789/167173

217. TImxoB B. B. T'eonoro-texHosnoriydi ocoOauBocTi TanamnaiBCbKOro
ra3okoHjieHcaTHOro pojosuina (Ykpaina) / ImikoB Banepiii BanepiitoBuu, bepesnsik
Onexcannp Onexcanaposud, Yeuens [1aBno Onerosuu // Modern technologies among
us in the environment : with the Abstracts of the XXIV International Scientific and
Practical Conference, June 17-19, 2024, Rome, Italy. — Rome, 2024. — Pp. 112-143 .—
Pexwum noctymy : https://ir.nmu.org.ua‘handle/123456789/167174

218. Imkos B. B. IIpo cratuctuunuii 3B's130K MiK BMICTaMU T€pPMaHii0 Ta OEpUIIio
y ByruibHOMy Tuiacti c¢5 maxtu «IlaBnorpancekay (Ykpaina) / lmkos Banepiit
BanepiiioBuu, YepHoOyk Oumnexcanap IBanoBuu, Ilamenko IlaBno CepriiioBuu //
Modern technologies among us in the environment : with the Abstracts of the XXIV
International Scientific and Practical Conference, June 17-19, 2024, Rome, Italy. —
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Rome, 2024. — Pp. 144-174. — Pexxum JIOCTYIY :
https://ir.nmu.org.ua’/handle/123456789/167175

219. ImkxoB B. B. TI'eonoro-rexHoyioridHi 0COOIMBOCTI TpOCTSIHEIHLKOTO
HaprToBoro pozgoBuma (Ykpaina) / IlmkoB Banepiit BanepiiioBuu, bepesnsk
Onexcannp Onexkcangposud, Yedenp [laBmo Omeroswu // Problems with distance
learning and ways to solve them : with the Abstracts of the XXV International
Scientific and Practical Conference, June 24-26, 2024, Prague, Czech Republic. —
Prague, 2024, — Pp. 89-120. — Pexum JTOCTYITY
https://ir.nmu.org.ua/handle/123456789/167221

220. ImxoB B. B. I'eonoro-rexnonoriuni ocodauBocti TypyTHHCEKOTO Ha)TOBOTO
ponoBuma (Ykpaina) / lmkoB Banepiit BanepiitoBuu, bepesnsk Omnekcanap
Onekcanaposuy, Yeuens [1aBmo Onerosuu // Innovations in modern education: local
and global context: with the Abstracts of the XXVI International Scientific and
Practical Conference, July 01-03, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp.
37-68. — Pexxum goctymy : https://ir.nmu.org.ua/handle/123456789/167226

221. Imxkor B. B. TI'€osoro-texHojorigdi ocCOOJUBOCTI XYXPSAHCHKOTO
HadTorazokoHaeHcaTHOro pojoBuia (Ykpaina) / lmkoB Banepiit BanepiiioBuu,
bepesnsak Onena OnexkcanapiBHa, Yedens [laBno Onerosuy // Scientific research: a
paradigm of innovative development of society : with the Abstracts of the XXVII
International Scientific and Practical Conference, July 08-10, 2024, Lisbon, Portugal.
— Lisbon, 2024. — Pp. 30-61. — Pexum JTOCTYTY
: https://ir.-nmu.org.ua/handle/123456789/167297

222. ImkoB B. B. I'eonoro-texHosoridHi oco0iauBocTI YepBOHO3asIPCHKOTO
ra3zoBoro ponosuia (Ykpaina) / lmkoB Banepiit BanepiitoBuy, bepesusik Onexcanap
Omnexcanaposud, Yeuens [TaBno Onerosud // Development of science in the conditions
of deepening European integration processes : with the Abstracts of the XXVIII
International Scientific and Practical Conference, July 15-17, 2024, Rome, Italy. —
Rome, 2024. — Pp. 78-108. — Pexxum JTOCTYITY
: http://irnmu.org.ua/handle/123456789/167336

223. ImxoB B.B., backesuu O.C., Kosziit €.C., [pemmnak O.C., ITamenko I1.C.,
Kozap M.A., Kac’suenko T.M. (2024). OcoGauBOCTI 3MIHM TOHKOi KPUCTaII4yHOT
CTPYKTypH KBapily CHHSIBCHKOT'O POJOBHIIA TPAHITIB 1]l BIUIMBOM OypOBHOYXOBHUX
po06iT. 30ipHUK HayKOBHUX npaub HI'Y. No 76. C. 142-
157. https://doi.org/10.33271/crpnmu/76.142

224. ImxoB B.B., Koziit €.C., UepnooOyk O.1., ITamenko I1.C., Kozap M.A.,
Hpemmak O.C. (2024). IIpocTopoBuii po3Mmoaisl repMaHilo y BYTiJIbHOMY TUTacTi C7"
noyst maxtu «llaBiorpaacekay. 30ipHuK HaykoBux mpars HIY. Ne 76. C. 158-
172. https://doi.org/10.33271/crpnmu/76.158

225. OcobnmBOCTI PO3MOAUTY Ta 3B’SI3KYy T€PMaHil0, 30JIbHOCTI Ta OEpuiiio y
Byriyun miacra ¢5 mons maxta «bmarogatna» / B. B. Imkos, €. C. Kozii, O. L.
YepuooOyk, M.A. Ko3ap, II. C.ITamenko, O. C. Ipemmaxk // TexHOJOTIi 1 NpoOILeCH y
TIpHULTBI Ta OyAIBHULTBI : 301pKa T€3 HAyKOBO-MPAKTUYHOI KOHpepeHii. — JIyIbK :
JABH3  «JouHTY», 2024, - C. 9-17. — Pexum  pocrymy
http://ir nmu.org.ua/handle/123456789/167503
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226. BmmB OypoBHOyXOBHX poOOIT Ha PO3MIPHU €JIIEMEHTapHOI KOMIPKHU
KpucTaaigHoi rpaTku KBapity CHHSBCHKOTO poaosuina rpanitie / B. B. Imkos, O. C.
backesuy, €. C. Kosziit, O. C. [Ipemmaxk, T. M. Kac’saenko // TexHounorii i mporecu y
TIpHUNTBI Ta OYIIBHUITBI : 30ipKa T€3 HayKOBO-TIPaKTU4IHOI KoH(pepeHiii. — JIympK :
JABH3 «1oaHTVY», 2024. — C. 22-31.— Pexum JIOCTYIIY:
http://ir.nmu.org.ua/handle/123456789/167504

227. CraTUCTUYHHI 3B'A30K MDK BMICTaMH O€pHIIiI0 Ta CIpKHA 3arajibHOi y
ByrulbHOMY Tutacti ¢S5 maxtu «[laBmorpaaceka» (Ykpaina) / ImkoB Banepiit
BanepiitoBuy, Ilamenxo IlaBino CepriiioBuu, Kozap Mukona AntoHosud, [pemimak
Onexkcangp CranicnaBoBud, Yeuens IlaBno Onerouu // Methodological aspects of
education: achievements and prospects : with the Proceedings of the XXXI
International Scientific and Practical Conference (August 06 — 09, 2024) Rotterdam,
Netherlands. —  Rotterdam, 2024. - Pp. 44-80. —  Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167655

228. Imkos B. B. I'eonoro-rexHomoriddi ocoO0auBOCTI SpoIriBCbKOro Ha)TOBOTO
ponoBuma (Ykpaina) / ImkoB Bamepiii BanepiitoBuu, bepe3nsax Oiena
OmnexcanapiBHa, Yeuens I1aBiao Onerosuu // Problems of training a modern specialist:
theory, history, practice: with the Abstracts of XXXI International Scientific and
Practical Conference, August 05-07, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 55-85.
— Pexxum noctyny: https://irnmu.org.ua/handle/123456789/167656

229. ImikoB B. B. 3B'130k Mk BMiCTaMHU apceHy Ta CIPKU 3arajibHO1 y BYT1IILHOMY
miacti ¢S5 maxtu «[laBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuy,
Hpemmak Onekcanap CranicimaBoBud, [Tamenko [TaBiao CepriioBuu // Problems of
training a modern specialist: theory, history, practice : with the Abstracts of XXXI
International Scientific and Practical Conference, August 05-07, 2024, Sofia, Bulgaria.
— Sofia, 2024. — Pp. 86-117. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167657

229. IukoB B. B. 3B'130k Mix BMicTaMHu (TOPY Ta CIPKH 3arajibHOi Y BYT1JIbHOMY
miacti ¢S5 maxtu «llaBmorpaaceka» (Ykpaina)/ ImkoB Banepiii BanepiiioBuy,
Hpemmak Omnexcanap CranicnaBoBuu, I[lamenko IlaBmo CepriioBuu // Actual
problems of professional education: experience and prospects : with the abstracts of
XXXII  International  Scientific and  Practical  Conference, = Munich,
Germany (August 12-14, 2024). — Munich, 2024. — Pp. 48-79. — Pexum
noctymy: https://irnmu.org.ua’/handle/123456789/167746

230. ImxoB B. B. OcnHoBHi ocob0muBoCcTi OymoBu 3axigHO-XapKiBIIBCHKOTO
HadrorazokonaeHcaTHoro poxoBuma (Ykpaina) / ImkxoB Banepiit BanepiiioBuy,
bepesnsk Onena OnexcanapiBua, Yewens [TaBmo Onerosuu // Actual problems of
professional education: experience and prospects : with the abstracts of XXXII
International Scientific and Practical Conference, Munich, Germany (August 12-14,
2024). — Munich, 2024. — Pp. 15-47. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167745

231. CratuctuyHuM 3B'I30K MDK BMICTaMH O€puiiil0 Ta CIpKH 3arajibHOi Y
ByriibHoMy macti c¢5 maxtu «llaBmorpanaceka» (Ykpaina) / lmko Banepiii
BanepiiioBuy, Ilamenxo IlaBno CepriiioBuy, Kozap Mukona Antonosuu, Jlpemmak
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Onekcanap CranicnaBoBud, Yeuens IlaBno OneroBuu // Social adaptation of the
individual in the conditions of social transformations : with the proceedings of the
XXXII International Scientific and Practical Conference (August 13 — 16, 2024)
Hamburg, Germany. — Hamburg, 2024. - Pp. 43-79. - Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167747

232. XaputonoB M.M., Pyna 1.B., Maptunora H.B., 3omoToBcbka O.B., bepesnsk
0.0. (2024) Ocob6mmBOCTI TPOIECIB TEPMOJIIZy BYTUIBHOI 301 BHHOCY Ta OCamy
CTIYHUX BOJ OKPEMO Ta B cyMil 3 010Macorw €HeprokyJbTyp. ExonoriuHi Haykw,
No3(54). — C.113-120. https://do1.org/10.32846/2306-9716/2024.ec0.3-54.17

233. IIpo 0coOJIMBOCTI CTATUCTUYHOIO 3B'A3Ka MK BMICTaMH KOOQJIBTY Ta CIpKH
3arajgpbHOi y ByruibHoMy IacTi ¢S5 maxtu «[laBnorpanceka» (Ykpaina) / Imikos
Banepiit BanepiitoBuu, [Tamenko IlaBno CepriiioBuu, Kozap Mukona AHTOHOBHUY,
bepesnsik Onena OnekcannpiBHa, ['padoBenbkuit Anpoept €Brenosuu // Innovative
scientific research: theory, methodology, practice : Proceedings of the I International
Scientific and Practical Conference (September 03-06, 2024), Boston, USA. — Boston,
2024. —Pp. 61-97. — Pexxum noctymy: https://ir.-nmu.org.ua’/handle/123456789/167971

234. Ipo 3B's130K Mi>kK BMICTaMH BaHa/l110 Ta CIPKU 3araJIbHOI Y BYT'UJIbHOMY ILJIACTI
c5 maxtu «llaBnorpaaceka» (Ykpaina) / lmkoB Banepiit BanepiioBuu, Ilamenko
ITaBno CepriitoBuy, Kozap Mukona AntoHoBud, bepesnsk Onena OnexkcanapiBHa,
Yeuens [laBno OneroBuu // Integration of science and practice as a mechanism of
effective development : Proceedings of the II International Scientific and Practical
Conference (September 10-13, 2024), Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 67-104. — Pexxum poctyny: https://ir.nmu.org.ua/handle/123456789/167972

235. Tlpo 3B's130K MK BMICTaMH BaHAJIii0 Ta 30JIbHICTIO Y BYTUILHOMY IIACTI €5
maxtu «IlaBmorpaaceka» (Ykpaina) / likoB Banepiit Banepiitosuy, [Tamenko [1aBmo
CepriitoBuu, Ko3ap Mukomna Aatonosudy, bepesnsk Onena OnexkcanapiBHa, Yeuensb
ITaBno Onerosuy // Modern trends in the development of science and information
technologies : Proceedings of the III International Scientific and Practical
Conference (September 17-20, 2024), Sofia, Bulgaria. — Sofia, 2024. — Pp. 49-86. —
Pexxum noctymy: https://irnmu.org.ua/handle/123456789/167975

236. IIpo craTMCTHMYHUN 3B'A30K MK BMICTaMHU KOOAJIbTy Ta 30JBHICTIO Y
ByriibHOMy macti c¢5 maxtu «IlaBnorpanceka» (Ykpaina) / lmkoB Banepiit
BanepiitoBuu, [lpemmak Onexcannp CraniciaBoBud, Kozap Mwukona AHTOHOBUUY,
bepesnsk Onena OnekcannpiBHa, Yewens [laBmo Omnerosuu // Problems of science
development in the context of global transformations: Proceedings of the V
International Scientific and Practical Conference (October 01-04, 2024), Zagreb,
Croatia. — Zagreb, 2024. — Pp. 74-111. — Pexum
noctymy: https://irnmu.org.ua’/handle/123456789/167976

237. 3B'130K MK BMICTaMU OEpUJIiO Ta 30JIbHICTIO Y BYT'UIBHOMY IUIACTI €5 MIaXTu
«ITaBnmorpanceka» (Ykpaina) / ImkoB Banepiii Banepiitiopuu, Ilamenko Ilaio
CepriitoBuu, Kozap Muxona AuronoBud, bepesnsk Onena OnekcanapiBHa, Yedenb
[TaBno OneroBuu // Science, technology, innovation: global trends and regional
aspect : Proceedings of the IV International Scientific and Practical
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Conference (September 24-27, 2024), Tallinn, Estonia. — Tallinn, 2024. — Pp. 65-103.
— Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/167977

238. IIpo 3B'130K MiK BMICTaMH MapraHIiO Ta 30JbHICTIO Y BYT'LIbHOMY ILIACTI €5
maxtu «llaBinorpanceka» (Ykpaina) / ImkxoB Banepit BanepiiioBuu, [pemmak
Onekcanap CraniciaBoBud, Kozap Mpukona AmsHTOHOBHY, bepesnak Onena
OnexcannpiBua, Yedens [laBno OmneroBuu // Formation of the personality of a
specialist as a subject of self-creation : Proceedings of the IX International Scientific
and Practical Conference (October 29-November 01, 2024) Ostrava, Czech Republic.
— Ostrava, 2024. — Pp. 97-134. — Pexxum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167979.

239. IIpo 3B'I30K MK BMICTaMH XpOMY Ta 30JIbHICTIO y BYTUIBHOMY ILIAcCTl C5
maxtu «[laBnorpaaceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu, Jlpemmax
Onexkcangp CranicnaBoBuy, Ko3ap Mukona A#xtoHoBUY, bepesnsk Onena
Onekcanapiaa, Yeuenp IlaBmo OmneroBuu // Modernization of innovative
development of professional education : Proceedings of the VIII International
Scientific and Practical Conference (October 22-25, 2024) Amsterdam, Netherlands. —
Amsterdam, 2024. — Pp. 72-109. — Pexxum
noctyiy: https://irnmu.org.ua/handle/123456789/167980.

240. CTaTUCTUYHUM 3B'I30K MIXK BMICTaMHU HIKEJIO Ta 30JIbHICTIO Y BYTUIBHOMY
miacti ¢S5 maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiii BanepiiioBuu,
Hpemmak Onekcannp CranicinaBoBud, Kozap Mukona AutoHosud, bepesnsik Onena
OnekcanapiBaa, Yeuenp IlaBmo Onerosuu // The role of innovations in the
transformation of the image of modern science : Proceedings of the VI International
Scientific and Practical Conference (October-11, 2024) Oslo, Norway. — Oslo, 2024. —
Pp. 57-94. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/167981.

241. TIpo 3B'I30K MiX BMICTaMH MEPKYpII0 Ta 3HAYEHHSMH 30JIbHOCTI ¥y
ByriibHOMY macti c¢5 maxtu «[laBmorpanaceka» (Ykpaina) / lmkoB Banepiii
BanepiitoBuu, [lpemmak Omnexcannp CranicnaBoBuu, Kozap Mwukona AHTOHOBUY,
bepesnsik Onena OnekcannapiBHa, Yeuens [laBno Omnerosuu // World educational
trends: lifelong learning in the information society : Proceedings of the VII
International Scientific and Practical Conference (October 15-18, 2024) Athens,
Greece. - Athens, 2024. — 103-140. - Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167982.

242. TIpo 3B'sI30K MK BMICTaMH apCeHY Ta 30JIbHICTIO Y BYTUIBHOMY IUIACTI €5
maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu, Jlpemmak
Onexkcannp CranicnaBoBuy, Kozap Mukona AxtoHOBUY, bepesnsk Oiena
OnekcanapiBaa, Yeuens [TaBno Omerosuy // Modern generation: current problems,
experience, development prospects : Proceedings of the XI International Scientific and
Practical Conference (November 12-15, 2024) Seville, Spain. — Seville, 2024. — Pp.
111-150. — Pexum poctyny: https://ir.nmu.org.ua/handle/123456789/168310.

243. CTaTUCTUYHMI 3B'A30K M1 BMICTAMH CBHHI[IO Ta 30JIbHICTIO Y BYTUIbHOMY
miacti ¢S5 maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
Hpemmak Onexcannp CranicnaBoBud, Kozap Mukona AutoHoBud, bepesnsik Onena
OnexcanapiBHa, Yedens IlaBno Onerosuu // Computer-integrated technologies of
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automation of technological processes : (November 05 — 08, 2024) Hamburg,
Germany. — Hamburg, 2024. — Pp. 116-154. — Pexum
noctymy: https://irnmu.org.ua/handle/123456789/168311.

244. Prytp y HadTax aeskux pojoBuil J[HimpoBckko-/loHEnpkoi 3amaguan /
ImxoB B. B., Kosiii €. C., [Ipemmaxk O. C., [Tamenko I1. C., Koanxs C. O., bpaxuuk
M. €. // T'eotexHiuHi mpobaemMu po3podku pomosuil : Matepiamy X XII MixaapoaHO1
KoH(epeHiii Monoanx BYeHHX (24 xoBTHA 2024 poky, M. JlHimpo). — Hinpo :
[ncTuTyT reorexniunoi mexaniku iM. M.C. IlonsaxoBa HAH VYkpainu, 2024. — C. 83-
87. — Pexxum noctymy: https://ir.nmu.org.ua’/handle/123456789/168980

245. I1po 3MiHY pO3MipIiB €JIeMEHTApHOT KOMIPKHU KBapIly y TpaHiTaXx ITij BIUTMBOM
OypoBuOyxoBux poOit (Ha npukiaal CunsBcekoro ponosumia) / lmkos B. B., Ko3ii
€. C., Hpemmak O. C., Ilamenko II. C., Yeuens II. O., Kacbsnenko T. M. //
['eorexHiyni mnpobiemu po3podku pojaoBuil : Matepianu XXII MixHapoaHoi
KoH(pepenuii Monoaux BueHux (24 xoBTHa 2024 poky, M. Huimpo). — JlHinpo :
IncturyT reorexuiunoi mexaniku iM. M.C. [Tonskoa HAH VYkpainu, 2024. — C. 37-
39. — Pexxum nocrtymy: https://ir.nmu.org.ua/handle/123456789/168978

246. IIpo 0coOJUBOCTI CTATUCTUYHOIO 3B’A3KY MK OCpHIIIEM Ta 30JbHICTIO Y
BYT1JILHOMY ILJIACTI ¢S5 (Ha mpukJiiai nofis maxtu [laBnorpanaceka) / Imikos B. B., Ko3iit
€. C., Ipemmak O. C., ITamenxko II. C., bepesnsk O. O. // I'eoTexHiuHi mpodiemMu
po3po0Oku ponposuil : Marepiain XXII MixkHapo1HOiI KOHPEpEeHIli MOJOANX BUCHHUX
(24 xoBtHs 2024 poky, M. J{Hinpo). — J{HInpo : [HCTUTYT r€OTEXHIYHOI MEXaHIKHU 1M.
M.C. TIlonskoBa HAH  Vkpainun, 2024. - C. 31-33. — Pexum
noctymy: https://irnmu.org.ua/handle/123456789/168975

247. lesiki 0cOOIUBOCTI MPOCTOPOBOTO PO3IOALTY T€pMaHi0 y BYTIJIbHOMY TIaCTI
c71 B Mmexxax noiist maxTt «IlaBnorpanaceka» / Imkos B. B., Kosiit €. C., Ipemmak O.
C., [Tamenxo I1. C., bepesnsk O. O., Tpodhumenko JI. I1. // I'eorexniuni mpobieMu
po3pobOku pomposuil : Marepiasin XXII MixkHapoiHOi KOHPEpEeHIli MOJOAUX BUCHHUX
(24 xoBtHs 2024 poky, M. J{Hinpo). — J{HIOpo : IHCTUTYT re0TEXHIYHOI MEXAHIKHU 1M.
M.C. TIlonskoBa HAH  Vkpainum, 2024. - C. 17-20. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/168974

248. Pe3ynpTaTd JOCHIIKEHb BMICTY HA(PTONPOAYKTIB y BOAI Ta JOHHHUX
Binknanax ozepa «Kypsue» (Ykpaina) / llIBeus Poman CepriitoBuy, TpodumeHnko
JIro60B IlerpiBHa, lmkoBa €Brenist BanepiiBaa, TpydanoBa Mapuna OnekcanapBHa,
ImxoB Banepiit BanepitioBuuy // New ways of improving outdated methods and
technologies : Proceedings of the 16th International scientific and practical
conference (Desember 17-20, 2024) Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 144-150. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168973

249. 3B'130K MiXK BMICTaMU OEpUIIiIO0 Ta HIKENIO Y BYTUIbHOMY IUIACTI C5 MIaxTu
«ITaBnorpancekay (Ykpaina) / [mkoB Banepiit BanepiioBuu, [pemmmak Onexcanap
CranicnaBoBuu, Kozap Muxona AnToHOBHY, bepesnsk Onena OnekcaHpiBHa,
UYeuensr IlaBmo Onerosuu // New ways of improving outdated methods and
technologies : Proceedings of the 16th International scientific and practical
conference (Desember 17-20, 2024) Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 104-143. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168972
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250. Ilpo craTuCTHYHUN 3B'S30K MDK BMICTaMH Oepuiilo Ta KOOalbTy Yy
ByrimbHOMY TmacTi c¢5 mmaxtu «[laBmorpaaceka» (Ykpaina) / ImkoB Banepiit
BanepiiioBuu, [lpemmak Omnekcannp CraniciaBoBud, Kozap Mmkona AHTOHOBHUY,
bepesnsax Omena OmnekcanapiBHa, Yedens I[laBmo Onerosmu // Complexities of
education of modern youth and students : Proceedings of the 15th International
scientific and practical conference (December 10-13, 2024). — Paris,. 2024. — Pp. 88-
127. — Pexxum goctymy: https://ir.nmu.org.ua/handle/123456789/168971

251. 3B's130K MI>K BMICTaMH OEpHIIiIO Ta MEPKYPIIO y BYT1JILHOMY IIJIACTI €5 MIaxXTh
«ITaBnorpancekay» (Ykpaina) / [mkos Banepiii Banepiitosuu, Jpemmak Onexcanap
CranicnaBoBuu, Kozap Muxkona AnTtoHoBu4, bepesnsk Onena OnekcaHpiBHa,
Yeuens [laBno OneroBuu // The latest technologies in scientific activity and the
educational process : Proceedings of the 14th International scientific and practical
conference (December 03 — 06, 2024) Porto, Portugal. — Porto, 2024. — Pp. 155-194. —
Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168654

252. 3B'130K Mk BMICTaMHU (PTOpPY Ta 30JIbHICTIO y BYT1IJILHOMY IUIACTI C5 MIaXTH
«ITaBnorpaaceka» (Ykpaina) / Imko Bamepiit BanepiitoBuu, Jpemmak Onexcanap
CranicnaBoBuu, Kozap Mukona AntoHoBuY, bepesnsk Onena OnexcaHapiBHa,
Yeuens [TaBao Onerosuu // Prospective directions of modern science and education in
the world : Proceedings of the 12th International scientific and practical conference
(November 19 — 22, 2024) Rotterdam, Netherlands. — Rotterdam, 2024. — Pp. 96-135.
— Pexxum noctyny: https://ir.nmu.org.ua/handle/123456789/168653

253. 3B'130K MK BMICTaMU OEpHIIIIO Ta apCeHY Yy BYT'UIBHOMY IUIACTi C5 MIAXTH
«ITaBnorpancekay» (Ykpaina) / ImkoB Banepiit BanepiitoBuy, Jlpemmak Onexcanap
CranicnaBoBuu, Kozap Mwukona AntoHoBuY, bepesnsk Onena OuiexkcanpapiBHa,
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CTPATEI'TYHE YIIPABJIIHHA MI’KHAPOAHOIO
JIAJIBHICTIO IIIAITPUEMCTBA B YMOBAX
IJTOBAJIBHOI HEBU3HAYEHOCTI

Mapxkosuu L. /1.,
3100yBay BHINOI OCBITH
JlepkaBHHI YHIBEPCUTET 1HTEJICKTYyIbHUX TEXHOJIOTIH 1 3B’ S3KY

CraniciaaBuk O.B.,

1.e.H., mpodecop
JlepxaBHUM YHIBEpCUTET IHTEICKTYaTbHUX TEXHOJOTIH 1 3B’ SI3KY

KoBajnenxko O.M.,

1.e.H., mpodecop
HanionansHuil yHiBepcuteT «Ofechka MOMTEXHIKa

VY Haii AH1 cTpaTeriyie yrnpaBiHHSA MIXHAPOJHOO ISUTbHICTIO MIPUEMCTBA HE
MOKHa PO3TIIAJATH OKPEMO Bijl IIOOANIbHUX BHUKIIMKIB, 10 JOKOPIHHO 3MIHIOIOTH
cepenoBuille (yHKIIOHYBaHHS Oi3Hecy. BiliHa, eKOHOMIYHI KpW3H, CaHKIIIHHA
MOJIITHKA, HEeCTaOLIbHICTh JIOTICTUYHHUX JIAHIIOTIB, €HEpreTUYHI 3arpo3u, mudppona
TpaHchopmarilisi — yce 1e popMye HOBY PEaNIbHICTb, Y SIKIH MIITPUEMCTBA 3MYIIICH] HE
MPOCTO MPUCTOCOBYBATHCH, & MPUMMATH CTpATETiuHl PIIICHHS HA BUIEPEIKCHHS.
Brnache, crpareriude ympaBlliHHS B YMOBAaX HEBU3HAUEHOCTI IepecTae OyTu
PO3KIIIIIIO 1 IEPETBOPIOETHCS HA YMOBY BUKUBAHHS.

CrpaTeriude ynpaBiiHHS HIANPUEMCTBOM SBJISIE COOOI0 MPOLEC PO3POOKHU
CTpaTeriil AisUIbHOCTI KOMIIaHi1, 110 3/1HCHIOETHCS HA OCHOBI MOMEPEIHBOIO aHaJI3y
BHYTPIIIHBOT'O Ta 30BHIIIHBOIO CEPEIOBUILA, TOCTAHOBKH 1I1JIEW Ta BUBHAYEHHS MICIi
TISUTBHOCTI KoMITaHii [1].

Jns toro, mo0 3abe3neuynTd €(EeKTHUBHY ISUIbHICTh MIAMPUEMCTBA Ta MOro
KOHKYPEHTOCTIPOMOXKHICTh, BOHO MOBUHHO MaTH J00pe OOIpyHTOBaHy CTpaTEriio,
a TaKoXX TIOBMHHI OyTH TOTOBHM aJanTyBaTUCA JO BHUIAIKOBUX OOCTaBHH,
BUHUKHEHHS SKHX MOXJIMBO B MalOyTHbOMY [2].

Ha Hamry myMKy, cTpaTeriuHe ynpaBiiHHS — 1€ He JIUIIE po3po0Ka cTpaTerii, a it
(dhopMyBaHHS IEBHOTO CIIOCOOY MUCJICHHS KEPIBHUIITBA MiAIpueMcTBa. MoBa e mpo
3/IaTHICTh OAYUTH 3araJibHy KapTHHY, BPAaXOBYBATH HE JIMIIIEC BHYTPIIIHI (aKTOpH, a i
rIMOOKO aHaNI3yBaTH MDKHAPOJHHM KOHTEKCT. Y CHTYyarllli, KOJH TMpaBWiia TPH
3MIHIOIOTBCSl UM HE IIOMICSIS, CTpaTEriuHe YNpaBiHHA Mae 0a3yBaTUCh HA THYYKHUX
MiJIX0JaX 1 BOJHOYAc OYTH ONEPTUM Ha YITKO CHOPMYJIHOBAHY MICIIO U BIi3iIO
M1IITPUEMCTBA.

OaHuM 13 KJIIOYOBHUX 1HCTPYMEHTIB CTPATETIYHOTO YIPABJIHHSA € CTpaTeriuHui
aHaji3, 30kpemMa Taki Moro ¢opmu, sk PESTLE-ananiz (anani3 MOJITUYHUX,
€KOHOMIYHMX, COIIAJIbHUX, TEXHOJIOTTYHUX, MPABOBUX 1 €KOJOTIUHMX YHWHHHKIB), a
tako’)k SWOT-anani3 (cuiibHI 1 c¢1abKl CTOPOHU, MOXIJIMBOCTI Ta 3arpo3u). Came i
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IHCTPYMEHTH J1al0Th 3MOTY HE JIMIIIE OLIHUTU MOTOYHY CUTYaIllt0, ajie i copMyBaTu
[TICHE YSABICHHS MPO MEPCIEKTUBU PO3BUTKY MIANPHUEMCTBA Y TII00aTLHOMY BUMIPI.
Tax, Hanpukiang, B yMOBaxX T€OMOJITHYHOT TypOYJIECHTHOCTI Ta CAHKIIIHOTO THCKY,
BOKJIMBOIO CTa€ 3/IAaTHICTHh MiAMPUEMCTBA IIBUAKO TIEPEOPIEHTOBYBATH E€KCIOPTHO-
IMIIOPTHI OTOKH, aJaNITYIOUX CTPATErii 10 HOBUX PEriOHATbHUX PUHKIB.

Bimznauumo, 10 cTpaTeriyHuii aHaii3 BKJIIOYae B ce0e aHaji3 30BHIIIHBOTO Ta
BHYTPILIHBOTO CEPEIOBUIIA MIAMPUEMCTBA, a TAKOX OI[IHKY MEPCIEKTUB 3pOCTAHHS
HOIAPUEMCTBA,  aHAI3  TMO3UIIM Y KOHKYPEHTHIM OOpOTHOl, BCTaHOBJICHHS
IPIOPUTETIB Y PO3MOILII pECYPCIB MK PI3HUMH BHIaMHU JIISUIBHOCTI, aHalli3 HAIpsIMIB
nuBepcudikaiiii. Pe3ynbraTu cTpaTeriyHoro aHajaizy € OCHOBOIO JJii BHOOPY
cTparterii mianpueMcTsa [3].

Y cydacHUX yMOBaxX CTpareriyHe YHOpaBIiHHA MIDKHAPOJIHOK JISJIBHICTIO
nependaydae He JIMIIE 3arajbHi TEOPETUYHI MIAXO0H, a i 3aCTOCYBaHHS KOHKPETHOIO
YIPaBIIHCHKOTO IHCTpYMEHTapito. Y Tabu. 1 HaBeneHO MPUKIAAN TAKUX THCTPYMEHTIB
13 KOPOTKOIO XapaKTEPUCTUKOIO iX POJIl y CTpaTEriYHOMY MPOIIEC.

Taboauusa 1. [HcTpyMeHTapiid cTpaTeriyHOTO YIIPaBIiHHS MI)XHAPOAHOIO
JUSIIBHICTIO MIINPUEMCTBA: (DYHKIIIT Ta 3HAYECHHS

Inctpyment [Mpuznauenns / pyHKIiA 3Ha4YeHHs 7151 MDDKHAPOIHOT
CTPaTEeTiuHOTO TISIIBHOCTI
yTIpaBIiHHS
SWOT-anani3 Ominka cuibHUX/ca0KKUX cTOpiH, | Bu3Hawyae moTeHmian mianpuemMcTBa
MO>KJIMBOCTEH 1 3arpo3 111010 BUXOJly Ha HOBI PUHKHU Ta
pearyBaHHsI Ha PH3UKH
PESTLE-anamni3 AHnaniz MakpocepeoBHINa 3a Jlo3BoJIsI€ a1anTyBaTH AisIbHICTD
MOJIITHYHUMH, EKOHOMIUHUMH, JI0 0COONMMBOCTEN KOHKPETHOT
COLIIaIbHUMHU, TEXHOJIOTIYHUMH, KpaiHu abo perioHy
MIPABOBUMH Ta €KOJOTTUHUMH
dakTopamu
Marpuris Bubip crpareriit 3poctanHs: ae 3Mory 006paTy MiXK CTpaTerisiMu
AHcodda PUHKHU-TPOAYKTH eKcraHcii, nuBepcudikaiii abo
ONnTHUMI3aI]
BCG-matpuus [ToprdenpHa orinka 6i3Hec- Jlo3BoJIsi€ OLIIHUTH AOIIIBHICTD
HanpsMiB IHBECTYBaHHS B OKpeMi
30BHIIIHPOCKOHOMIYHI HAaPSMHU
ERP, BI, CRM, Hudposi mnardopmu st 3a0e3neuyroTh ONEPATUBHICTb,
SCM-cucremn yIpaBIIiHHS PECYypcaMu, KJII€EHTAMH, | IHTETPOBAHICTb 1 IPO30PICTh
JIAHIFOTaMH [TOCTa4aHHs MDKHApOJHMX orepartii
Cuenaphe [ToGynoBa anbTepHAaTUB PO3BUTKY y | [lae 3Mory rotyBatucs 10 pU3HUKiB 1
IIJIaHYBaHHS pasi pi3HUX CLIeHapiiB IIBUJIKO aJalTyBaTH CTPATETI0

CrpateriuHi i1l HE MEHII BaXXJIMB1, HDK 1HII €JIeMEHTH yrnpaBiaiHHg. Oco0auBo
3apa3 BOHM IMIOBMHHI OyTH HE TMPOCTO 3arajbHUMHM IMOOQKAHHSIMH, a YITKO
BU3HAYCHUMH, TAKUMHU, 110 MOYKHA BUMIPSATHU Ta MIJAKPINUTH PEATbHUMHU PECYPCAMH.
Y 1bOMy KOHTEKCTI 4acTO 3acTOCOBYIOTh Mojelb SMART — BoHa pomnomarae
CTPYKTYpYBaTH W1l SIK KOHKPETHI, JOCSDKHI, peJeBaHTHI Ta OOMEXEHl B Yaci.
Hanpuknaz, uuie «30UIbIINMTH YacTKy Ha puHKY CxinHoi €Bponu Ha 12% npoTsirom
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JIBOX POKIB IUISIXOM PO3BUTKY AUCTPHUO FOTOPCHKOI MEpeXi» HabaraTo KOpHCHIIIA,
HIXK MPOCTO «PO3IMUPUTH MI>KHAPOAHY MPUCYTHICTHY.

He MeH11 BaXJIMBUM 1HCTPYMEHTOM € MaTpulls AHcodda, sika J03BOJISE OLIHUTU
BapiaHTH CTPATETiYHOTO 3POCTaHHsS: BHXIJ HAa HOBI PHUHKH, PO3BHUTOK HOBHX
MPOAYKTIB, MOTMOJIEHHS IPUCYTHOCTI Ha ICHYIOUMX PUHKaX a0 AuBEpcUdiKaIliio.

Y yacu HEBU3HAYEHOCTI MIAMPHEMCTBA Jenajl yacTilie oOuparoTh cTpaTerii
aIalITUBHOTO 3POCTaHHS — HAIPHUKIIAJl, YaCTKOBE MEPEHECEHHsI BUPOOHUIITBA B 1HIII
KpaiHu a00 CTBOPEHHS CHIJIBHUX MIANPUEMCTB 3 JIOKAJTbHUMU MapTHEPAMH.

CyTTeBe 3HAYEHHS Ma€ PECYpPCHO-KOMIETEHTHICHUW MIAXIJT Y CTpaTeriyHoOMYy
ynpaBiiHHi. [liAMpUeMCTBO TOBUHHO YITKO PO3YMITH, SIKI HOrO pecypcu €
CTpAaTeTIYyHUMU — TOOTO, TaKUMH, IO 3a0€3MeUyIOTh YHIKaJbHY KOHKYPEHTHY
nepesary. Lle MoxyTh OyTH TeXHOJIOTII, pemyTarliss OpeHay, 1HHOBAIlIlHI PIIICHHS,
YIPABIIHCHKI KOMIETEHIN1, MDKKYJIbTypHa ekcrepTu3a. PopMyBaHHS 1 PO3BUTOK
TaKUX pecypciB B YMOBax IJI0OAJbHOI KOHKYpPEHLIi BHMarae IijaecnpsMOBaHOI
MOJIITUKY 1HBECTYBAaHHSA B JIIOJCBHKUUM Kamital, I[T-1HppacTpykTypy, MapKeTHHIOBI
TOCIIIKEHHS.

Oco0nuBy poib BiJiirpae noptQeabHuid aHai3, 30KpeMa BUKOPUCTAHHS MaTpUIll
BCG (31pku, OiiiHI KOPOBH, 3HAaKH MHUTAaHHS, «COOakw») y BiAOOpI MIKHApOIHUX
puHKIB a00 HampsmiB [4]. Hampukian, mianpueMCcTBO MOXKE NPHUNHATH PIILICHHS
BIJIMOBHUTHCS BIJl y4acTl B pUHKY, IKHI1 JIEMOHCTPY€E HU3bKE 3pOCTaHHS Ta HECTAOJIbHE
PETYJIATOPHE CEPEJOBHILE, 1 IEpEeHANpPaBUTH PECYpCH Ha 1HII MEpPCHEKTUBHI
HaIpPSIMHU.

Cainx BiA3HAUUTH, 110 A0 (PaKTOPIB 30BHIIIHBOTO CEPEJOBUILA, 1110 BIUIUBAIOTh HA
po3Butok 3E]J[ yKpalHCBKMX MiIMPHEMCTB, MOXHA BITHECTH TaKl SK 3MiHA BIUIMBY
(akTOpiB Yacy Ta MPOCTOPY; PO3BUTOK IHCTUTYIIIHHUX MEXAHI3MIB: YIOCKOHATIOETHCS
TISUTBHICTh CYCHUIBHUX 1HCTUTYTIB, 1H(pPACTpyKTypa Oi3HECY; 3MiHAa KOHKYPEHIIii B
CBITOBOMY I'OCMOJAPCTBI; HEAOCTATHI PECYPCHI MOMKIMBOCTI OLIBIIOCTI YKPAiHCHKHUX
MIAIPUEMCTB JUIsl IIMPOKOI JISJIBHOCTI HAa 30BHIIIHIX PHUHKAX; HEAOCTATHI 3HAHHS
CBITOBOI MPAKTUKH Ta BIIHOCHE BIICTaABaHHS Y €(DEKTUBHOMY BUKOPHUCTAHHI PUHKOBHUX
MexaHi13MiB y 3EJI; BUCOKUII piBEeHb arpeCUBHOCTI 3aX1AHUX (IpM K HAa CBITOBOMY TakK
1 Ha BHYTPILIHbOMY PUHKY YKpain [5].

CyyacHe cTpaTeriyHe YIpaBJiHHS HEMOXJIUBE 0€3 LHU(PPOBUX I1HCTPYMEHTIB
miarpuMku  pimeHb. ERP-cuctemn, Bl-anamituka, CRM, SCM, enekTpoHHi
m1aThopMu MIKHAPOJHOI TOPTiBIlI — BCE II€ JO3BOJISIE OTPUMYBATH OMNEPATUBHY
iH(pOopMaIlito, MOJIETIOBATH CIIEHApii Ta KOHTPOIIOBATH peajli3allilo CTpaTeriii Ha
rJ100abHOMY PiBHI. He BUIMaIkoBO MpOBiIHI KOMTIaH1i CTBOPIOIOTH OKPEMIi aHATITHYHI
IEHTPH, SKI 3alMalOThCS aHATI30M PHU3HKIB, TPEHIIB 1 MPOTHO3IB ISl MPUHHATTSA
CTpATETIYHUX PIIICHb.

Boanouac crtpareriyHe ympaBiiHHS — 1€ HE JIMIIE MPO CHUCTEMH, MATPHINl Ta
nokasHuku. lle mnpo NPUMHATTS CKIAJHUX pIlIEHb Y CHUTyalisiX MOpajbHOI,
penyraiiiiiHoi abo mpaBoBoi AwiemMH. B ymoBax BiiHM a00 TyYMaHITapHOI KpHU3H
CTpaTeriyHe ympaBJiHHs Ma€ BKJIIFOYaTH TaKOK aCIIEKTH COIIAJIbHOT B1IMOB1AIBHOCTI,
KOPIOPAaTUBHOI €TUKH, JoTpuMaHHd ESG-nmpunnunis. Hanpukinan, pimeHHs 1010
BUXOJYy 3 PHUHKY KpaiHM-arpecopa a0o MIATpMMKa MApPTHEPIB Yy perioHax, IIo
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NOCTPaXJAJIM B KOH(QIIIKTIB, € TPOsiBaMH JOBIOCTPOKOBOI'O CTPATEri4HOTO
MUCJICHHS, HaBITh SKIIO0 BOHU MAalOTh KOPOTKOCTPOKOBI €KOHOMIYHI BTPATH.

[TigmpuemMcTBa, Ki MUCIISATH CTPATETIYHO, BMIOTh HE JIMIIIEC OTIEPATUBHO pearyBaTu
Ha 3MiHH, aJi¢ i CTBOPIOBATH OpTaHi3alliiiHy KyJbTypy cTiiikocTi. e mependadae He
IPOCTO PO3pOOKY CIIEHapiiB, a TOTOBHICTh A0 peaiizailii OyAb-SIKOro 3 HHUX — 3a
HASIBHOCTI BIAMOBIIHUX (pIHAHCOBUX, KaJPOBUX 1 JIOTICTUYHUX PE3€PBiB. Y CHIITHUMU
BUSBIIIIOTHCSL T1 KOMIIaHii, fIKi HE BTpayaloTh OaueHHsS MaWOyTHBOTO HaBITh Y
HAWTEMHIII YacH.

TakuM YMHOM, CTpaTeriyHe YIpaBIiHHSI MI>KHAPOIHOO 1SUTBHICTIO MANPUEMCTBA
B yMOBax TIJIOOQJIbHOI HEBU3HAYEHOCTI TOCTA€ SIK OaraTOacreKTHUH, CKIaIHUMN 1
HaJ3BUYalHO aKTyaJIbHUM MpoIieC, SKUH OXOIUIIOE HE JIUIIIE IJIaHyBaHHS 1 aHaui3, a i
IMOOKE PO3YyMIHHS NPUPOAM 3MIH, IO BiAOYBAIOThCS y CBITOBIH EKOHOMIIII.
MixHapo/Ha €KOHOMIYHA aKTHUBHICTH OLIbIIE HE MOXKE OYyJIyBaTHUCS BHUKJIIOYHO Ha
KJIACUYHUX 3acajax mependadyBaHOCTi, CTaOUIbHOCTI M moctynoBocTi. Haromicth
HOBa PEANBbHICTh JTUKTY€E HEOOXIJHICTh (POPMYBAaTH aJaNTHBHI, MOOUIbHI, CTIHKI
CUCTEMH YIIPABIIHHSA, SIK1 31aTHI HE MPOCTO MPOTUCTOATU 30BHILIHIM BUKJIMKaAM, a U
MIEPEOCMHUCIIIOBATH 111 BUKIIUKHM SIK CTUMYJ JO PO3BUTKY, 1HHOBALIi 1 PO3MIMPEHHS
TOPU30HTIB.

3acToCcyBaHHS Cy4acHHMX cTpareriyHux iHcTpyMeHTiB — Bigm SWOT- 1 PESTLE-
aHaii3y 10 HMdpoBUX MIATHOPM yHPaBIIHHS JaHUMH — Ma€ OyTH HE €M130UYHHUM, a
cucteMHUM. OcoOJIMBO 1€ CTOCYETHCS MIAMPUEMCTB, SIK1 IPArHyTh HE JIUIIE 30€pertu
CBOI MO3ULII Ha 30BHINIHIX PHUHKaX, aj€ ¥ MOCHUIMTH KOHKYPEHTOCHPOMOKHICTh Y
HOBHUX YMOBax. @OpMyBaHHs CTpaTEriuHUX L17€H, BUBYECHHS IT1I00aIbHOTO PUHKOBOTO
CepeOBUINA, YIIPABIIHHSA pU3UKAMU Ta HEBHU3HAYCHICTIO, IHBECTHUIII B JIFOACHKHH 1
TEXHOJIOTIYHUN KalliTajl — yce 1€ TOBUHHO PO3TJSAATUCS B CYKYMHOCT1 SIK €JUHUIN
IITICHUHN yTPaBIIIHCHKUHN TIPOLIEC.

BonHouac oco0nuBOro 3HaueHHsT HaOyBae 3AaTHICTb MEHEKMEHTY [0
CTpaTeriuHoro mepeadadeHHss Ta CIeHapHoro MucieHHs. [lignpuemcTsa, sKi
ITHOPYIOTh (DAKTOPY HEBU3HAYEHOCTI, PU3HKYIOTh BTPATUTU THYYKICTh, IIBUAKICTbH
pearyBaHHsI Ta OpIEHTAIlII0 B CKJIaJIHOMY cepeaoBuili. HatoMicTh Ti koMmMaHii, K1
BOY/ZIOBYIOTh y CBO€ CTpATEriyHe yNPaBIIIHHS IHCTPYMEHTH afanTallii, 1uBepcudikarii
Ta 0araTOBEKTOPHOI'O IUIAHYBaHHS, OTPUMYIOTh 3MOTY €(QEKTUBHO (DPYHKI[IOHYBaTH
HaBITh Y HAalOUIbII HECTAOITbHUX F€ONOJITUYHUX 200 €KOHOMIYHUX YMOBaX.

He wMokxHa TakoX HEHOOIIHIOBATH POJIb HEMaTeplalIbHUX YHHHUKIB —
KOPIOPATHUBHOI KYJBTYPH, IIIHHOCTEH, permyTaIlii, ColiaJbHOI BiIMOBIIAILHOCTI, SKi B
yMOBax Trj00aabHOi TypOyJIEHTHOCTI CTalOTh YACTHHOIO CTPATETIYHOTO KarliTay
mianpueMcTBa. Came Moe€IHaHHS TBEP0I €KOHOMIYHOI PallioOHAIbHOCTI 3 JIFOJACHKUM
BUMIpPOM yOpaBIIHHS Ja€ 3Mory (QopMyBaTh CTablIbHE MIATPYHTS IS
JOBTOTPUBAJIOrO yCIiXy Ha MIKHAPOAHIN apeHi.

3 orniAly Ha BHUKJIAJEHE, CTpAaTeriyHe YNPaBIiHHA MIKHAPOJIHOIO AISUIBHICTIO B
yMOBax TJ00aTbHOI HEBU3HAYEHOCTI Ma€ PO3TJISAATUCA HE JUIIE SK YIpaBIiHCHKA
byHKIisA, a Ak (Qopma CTpaTeTiYHOrO MHCIEHHS 1 BiAMOBIJATBHOCTI, 3/4aTHA
3a0e3MeYnTH MiAMTPUEMCTBY HE MTPOCTO aJanTailito, a i mpopus y MaitoyTtHe. Lle ko
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10 Toro, mo0O He OyTH MAacCMBHUM OO0'€KTOM 3MIH, a CTaTH AKTMBHUM TIpaBlEeM
r7100anpHO1 €eKOHOMIYHOT TpaHchopMallii.
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Relevance

According to published literature, in 2020 there were 13.4 million preterm births
worldwide, compared to 13.8 million in 2010. The estimated number of preterm infants
in Europe in 2020 was about 1 million (gestational age 28—37 weeks), and more than
50,000[ 1] were extremely preterm (GA <28 weeks). However, it is important to note
that in developing countries, preterm birth statistics are less accurate due to challenges
in monitoring and recording cases and extremely high mortality rates[2].

The literature indicates variability in the incidence of ROP (retinopathy of
prematurity) globally. This suggests that economic development, accessibility and
quality of healthcare, living standards, climate, and other external factors may
influence ROP incidence[3-13].

Therefore, we focused on the epidemiological analysis of incidence trends and
clinical features of ROP in Western Ukraine, aiming to assess the impact of global
external factors on these aspects. Notably, during 2019-2024, Ukraine’s healthcare
system experienced significant pressure due to two global crises: the COVID-19
pandemic (2020-2021), and the full-scale war since 2022. These events disrupted
logistics, evacuations, medical infrastructure, and increased stress among pregnant
women.

Thus, the impact of these factors should be considered in the context of ROP
prevalence and progression, making our research topic highly relevant for modern
ophthalmology.

Objective

To investigate the dynamics of retinopathy of prematurity incidence under the
influence of external factors in the western region of Ukraine.

Materials and Methods

A retrospective clinical study was conducted using medical documentation of
preterm neonates at the Communal noncommercial enterprise “Ivano-Frankivsk
Regional Children's Clinical Hospital of Ivano-Frankivsk Regional Council (Neonatal
Intensive Care Unit , department of Early Rehabilitation for Premature Infants and
Ophthalmological department). The study included 1,341 premature infants (649 boys
and 692 girls) with gestational age <37 weeks. We analyzed data from 2019-2024.
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Diagnosis and treatment were provided according to Order No. 683 dated 21.09.2009
on the approval of the protocol for treating children with ROP.

All research followed bioethical norms and the principles of the Helsinki
Declaration (1964, with subsequent amendments, including the 2000 version) and
current Ukrainian legislation: the Fundamentals of Health Legislation (1993), the Law
on Medicinal Products (1996), the Law on Personal Data Protection (2010), the Law
on Higher Education (2017), the Council of Europe Convention on Human Rights and
Biomedicine (1977), WHO guidelines, the International Council for Medical Scientific
Societies, the International Code of Medical Ethics (1983), and Order of the Ministry
of Health of Ukraine No. 690 dated 23.09.2009. Consent for data use and voluntary
informed consent were obtained from the mother of each patient as part of our standard
protocol. The women whose children were included in the study were born and resided
in Ukraine.

Statistical analysis was performed using SPSS 11.0, MedStat, and MedCalc v.15.1
(MedCalc Software bvba).

Results

In this study, it was found that in 2019 the cumulative incidence of ROP was
14.9%—the lowest rate during the study period. In 2020-2021, during the COVID-19
pandemic, incidence increased to approximately 19%, and in 2022—amid the full-scale
war—it sharply rose to 32.1% (p=0.0034), reaching its peak. A partial decline was
observed in 2023-2024, likely due to the healthcare system’s adaptation to new
conditions.

Gestational age analysis showed that ROP incidence in neonates <28 weeks
reached 52%, while in the 28-36 weeks group it ranged between 9—19%, peaking in
2022. All years showed statistically significant differences between subgroups (y* =
3.86-37.03; p<0.005). The proportion of <28-week GA infants among all ROP cases
increased from 8% in 2019 to 22% in 2022, indicating structural changes in the
population.

Risk assessment showed consistently high rates in the <28 weeks group: RR =3.5—
4.5, OR = 7-11, with a peak in 2022-2024, confirming additional epidemiological
pressure. Trend analysis and time series decomposition demonstrated that the 2022
spike was not random. The ADF test confirmed non-stationarity, indicating the
influence of external factors.

In 2022, severe stages of ROP (stages 3—5) accounted for over 40%, whereas in
2019-2021, mild forms predominated (>70%). Aggressive ROP forms peaked, while
spontaneous regression cases declined. Analysis of ROP onset timing showed
aggressive forms manifested earlier (mean postmenstrual age—32.7 weeks) than non-
complicated forms (35.5 weeks), confirmed by ANOVA (F=33.64; p<0.001).

Conclusions

1. The retrospective analysis revealed increasing ROP incidence, changes in
severity structure, clinical forms, and population characteristics of preterm infants from
2019 to 2024.

2. The most vulnerable group was GA <28 weeks, consistently showing high risk.
The proportion of these infants among all preterms rose from 8% to 22%.
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3. A correlation was identified between ROP onset timing and clinical form, which
may have prognostic value for early risk stratification.

4. The findings support the need to adapt screening programs to the changing
epidemiological context, with deeper risk factor assessments under systemic healthcare
challenges.

References

1. Ohuma, E. O., Moller, A. B., Bradley, E., Chakwera, S., Hussain-Alkhateeb, L.,
Lewin, A., Okwaraji, Y. B., Mahanani, W. R., Johansson, E. W., Lavin, T., Fernandez,
D. E., Dominguez, G. G., de Costa, A., Cresswell, J. A., Krasevec, J., Lawn, J. E.,
Blencowe, H., Requejo, J., & Moran, A. C. (2023). National, regional, and global
estimates of preterm birth in 2020, with trends from 2010: a systematic analysis. Lancet
(London,  England), 402(10409), 1261-1271.  https://doi.org/10.1016/S0140-
6736(23)00878-4

2. Barfield W. D. (2018). Public Health Implications of Very Preterm Birth. Clinics
in perinatology, 45(3), 565-577. https://doi.org/10.1016/j.clp.2018.05.007

3. Hong, E. H., Shin, Y. U., & Cho, H. (2022). Retinopathy of prematurity: a review
of epidemiology and current treatment strategies. Clinical and experimental
pediatrics, 65(3), 115-126. https://doi.org/10.3345/cep.2021.00773

4. Kimyon, S., Celemler, P., Mete, A., & Giingor, K. (2019). Comparison of
retinopathy of prematurity incidence between Turkish citizens and Syrian
refugees. Indian journal of ophthalmology, 67(6), 811-815.
https://doi.org/10.4103/ijo.1JO_1639 18

5. Gilbert, C.E., Todd, J. Impact of COVID-19 pandemic on retinopathy of
prematurity services in low resource settings. Eye 38, 2102-2109 (2024).
https://doi.org/10.1038/s41433-023-02784-6

6. Yang, J., D'Souza, R., Kharrat, A., Fell, D. B., Snelgrove, J. W., Murphy, K. E.,
& Shah, P. S. (2021). COVID-19 pandemic and population-level pregnancy and
neonatal outcomes: a living systematic review and meta-analysis. Acta obstetricia et
gynecologica Scandinavica, 100(10), 1756—1770. https://doi.org/10.1111/a0gs.14206

7. Naqvi, S., Nagvi, F., Saleem, S., Thorsten, V. R., Figueroa, L., Mazariegos, M.,
Garces, A., Patel, A., Das, P., Kavi, A., Goudar, S. S., Esamai, F., Mwenchanya, M.,
Chomba, E., Lokangaka, A., Tshefu, A., Yousuf, S., Bauserman, M., Bose, C. L.,
Liechty, E. A., ... Goldenberg, R. L. (2022). Health care in pregnancy during the
COVID-19 pandemic and pregnancy outcomes in six low- and-middle-income
countries: Evidence from a prospective, observational registry of the Global Network
for Women's and Children's Health. BJOG : an international journal of obstetrics and
gynaecology, 129(8), 1298—1307. https://doi.org/10.1111/1471-0528.17175

8. Chakraborty, S., & Sheth, J. U. (2023). Impact of COVID-19 Pandemic on
Retinopathy of Prematurity Services in the Indian Public Healthcare System. Clinical
ophthalmology (Auckland, N.Z), 17, 2871-2877.
https://doi.org/10.2147/OPTH.S426219

9. Ludwig, C. A., Chen, T. A., Hernandez-Boussard, T., Moshfeghi, A. A., &
Moshfeghi, D. M. (2017). The Epidemiology of Retinopathy of Prematurity in the

68



MEDICINE
WORLD PROBLEMS IN THE DEVELOPMENT OF SCIENCE AND EDUCATION

United States. Ophthalmic surgery, lasers & imaging retina, 48(7), 553-562.
https://doi.org/10.3928/23258160-20170630-06

10. Kang, E. Y., Lien, R., Wang, N. K., Lai, C. C., Chen, K. J., Hwang, Y. S.,
Lin, C. M., Wu, W. C.,, & Hsu, K. H. (2018). Retinopathy of Prematurity Trends in
Taiwan: A 10-Year Nationwide Population Study. Investigative ophthalmology &
visual science, 59(8), 3599-3607. https://doi.org/10.1167/iovs.18-24020

1. Bas, A. Y., Demirel, N., Koc, E., Ulubas Isik, D., Hirfanoglu, i. M., Tunc,
T., & TR-ROP Study Group (2018). Incidence, risk factors and severity of retinopathy
of prematurity in Turkey (TR-ROP study): a prospective, multicentre study in 69
neonatal intensive care units. The British journal of ophthalmology, 102(12), 1711—
1716. https://doi.org/10.1136/bjophthalmol-2017-311789

12. van Sorge, A. J., Termote, J. U., Kerkhoff, F. T., van Rijn, L. J., Simonsz,
H. J., Peer, P. G., & Schalij-Delfos, N. E. (2014). Nationwide inventory of risk factors
for retinopathy of prematurity in the Netherlands. The Journal of pediatrics, 164(3),
494-498.el. https://doi.org/10.1016/7.jpeds.2013.11.015

13. Gerull, R., Brauer, V., Bassler, D., Laubscher, B., Pfister, R. E., Nelle, M.,
Miiller, B., Gerth-Kahlert, C., Adams, M., & Swiss Neonatal Network & Follow-up
Group (2018). Incidence of retinopathy of prematurity (ROP) and ROP treatment in
Switzerland 2006-2015: a population-based analysis. Archives of disease in childhood.
Fetal and neonatal edition, 103(4), F337-F342. https://doi.org/10.1136/archdischild-
2017-31357

69



MEDICINE
WORLD PROBLEMS IN THE DEVELOPMENT OF SCIENCE AND EDUCATION

BU3HAUYEHHS MOKA3BHUKIB IHTEHCUBHOCTI
KAPIECY B OCIB CTAPUIUX BIKOBUX I'PYII IEAKUX
PETTOHIB YKPAIHUA

bat6ens I'anna OuekcanapiBHa

KaHIuAAT MEJUYHUX HAYK, CTApUINI HAyKOBUH CHIBPOOITHHK,

3aCTYMHHK AUPEKTOPA 3 HAYKOBOi poOOTH,

JlepaBHa ycTaHOBa «[HCTUTYT cTOMATONOTIT Ta MIENEMHO-JIMIEBOT XIpyprii
HamionanpHo1 akageMii MeTUYHUX HAyK Y KpaiHm»

Kopniinuyk Ouiekcanap €BreninioBuy4

KaHIUAAT MEIUYHUX HAYK,

aCUCTEHT Kadenpu TepaneBTUYHOI cToMaToiorii Ta cromarosorii ®I10,
JIHITPOBCBHKUIA JE€p:KaBHUN MEAUYHUIA YHIBEPCUTET

[TommpeHicTh Ta IHTEHCHBHICTh OCHOBHHX CTOMATOJIOTIYHHMX 3aXBOPIOBAHb —
OCHOBHI MTOKA3HUKH, 1110 1I03BOJISIIOTH OI[IHUTH MAacIITabX CTOMATOJIOTIYHOI TPOOIeMHU
y nomyJisii. JlaHi mpo 1IHTEHCHUBHICTh 1 NOIIKMPEHICTh IONOMAaralTh MPOTHO3YBATH
norpedy B CTOMATOJOTIYHMX TOCIYyrax; pallOHaJbHO PO3MNOAUISITH PECYpPCH;
BHU3HAYATH NMPIOPUTETHI BIKOBI a00 COIIaNIbHI TPy JJI MPOQITaKTUKH.

be3 emijgemioNOriyHOrO MOHITOPUHTY CKJIQJHO OOIPYHTYBaTH JOLILIBHICT
BIPOBA/DKEHHS (PTOpYBaHHS, CaHAIllMl IIKOJSApiB, abo TMporpamMu TITIEHIYHOTO
HaByaHHs. [loka3HUKN 1O3BOJISAIOTH 3ICTABIATHA CUTYALIO Y PI3HUX PErioHaxX KpaiHH,
a TaKOXX MK BIKOBUMU T'PYIIAMHU.

TakuM 4YMHOM, BHM3HAYEHHS 1HTEHCHBHOCTI Ta MOLIMPEHOCTI CTOMATOJIOTTYHOI
natoyiorii — 1e (QyHgaMeHT s eQEeKTHBHOI KIIIHIYHOI, NpOQIIaKTUYHOI U
YOPaBIIHCHKOI JISJIBHOCTI B OXOPOHI 3A0pOB’s. BH3HAUe€HHS NOLIMPEHOCTI Ta
IHTEHCUBHOCTI 3aXBOPIOBaHb J03BOJISIE BUSABUTH €I11I€MIOJIOT14HI 3aKOHOMIPHOCTI Ta
dhopmyBatu 0aszy 1S MJIaHYBaHHS JIKyBAJIbHUX 3ax0iB [1].

3a nepiog 1990-2019 pp. nemorpadiuHo cTaHAApPTU30BaHA MOMIMPEHICTh KapleCy
3MEHIIWJIACh Ha KUIbKA BIJCOTKIB, ajle KUIbKICTh TMAI€EHTIB 13 HEBWJIIKYBaHUM
KapiecoM 3aluIIaeThes 3HauHOo10 (> 90 %) y mopociux 1 JiTHIX rpymax [2, 3].

3rimHo 3 mozaensiMu 10 2035 poKy, OUIKY€ThCS BIIHOBJICHHS YaCTOTH BUIAJIKIB
Kapiecy YHACHiJIOK CTapiHHS MOMYJiALii, 0COOJMBO Yy perioHax 3 HU3BKUM pPiBHEM
CTOMATOJIOTTYHO1 JormoMoru [4].

3 Metoro popmyBaHHS 0a3M Ui IUTAHYBaHHS JIIKYBaJbHUX 3aXOJiB HaMH OyJio
BUBYCHO 1HTEHCHUBHICTh KapiO3HOTO MPOIIECY B OCIO CTapIIUX BIKOBHX T'PYIl JESKHUX
perioHax VYkpaiHd, B TOMYy 4YHCII Ji¢ (IKCYeTbCS MIABUIIEHE aAHTPOIIOTCHHE
HaBaHTa)KCHHHL.

byno ob6ctexxeno 18 oci6 (10 xiHok, 55,6 % Ta 8 4yomnoBikiB, 44,4 %) y Biii 63-75
POKIB, 1110 MelIKarTh y MicTi Ozeca, Ta 66 ocib y Biti 55-65 pokis (27 xiHok, 40,9 %,
ta 39 yonogikiB, 59,1 %), mo memkaroTh y micti Kpuswnii Pir, 3 axux 33 ocobu (5
KIHOK, 15,2 %, Ta 28 4onoBikiB, 84,8 %) Oynu 3 BiOpalliifHOIO XBOpOOOIO dYepe3
3aMHSATICTh HA TIPHUYOPYAHOMY BUPOOHHUIITBI.
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byno BcraHoBieHO, 1m0 cepen MemKaHIiB Ojecu KIHKM MarTh HaWBHIILI
MOKA3HUKH 1HJEKCIB, 110 IEMOHCTPYIOTh IHTEHCHUBHICTh Kapio3Horo mporecy: KIIB3
21,3 + 0,77, KIIBo: 21,7 +£0,85. YonoBiKM Maad IIOMITHO HMXKYl 3HAYCHHS:
KIIB3:16,5 £ 1,59, KIIBn: 17,24 + 1,67. Cepenne 3nauenns (X) ckuano KIIB3: 19,17
+ 1,47 ta KIIBm 19,5 + 1,52 BigmoBigHoO.

o crocyetnhest memkaHii Kpusoro Pory, To Oynm oTpumaHi HacTyIHI JaHi.
Inpexcu y xinok KIIB3/KIIBm: 15,6 + 2,01, y wonosikis KIIB3/KIIBm: 18,0 + 1,53.
Cepenne (X) cknano KIIB3/KIIBm: 16,39 = 1,7

Cepen oci0, 1m0 cTpaxkIalThb Ha BiOpaliiiHy XBOpoOy, OTpUMaHi HaCTyIHI
pesyabrati: KIIB3/KIIBm 11,0 + 1,48 y xkinok, KIIB3/KIIBno 17,6 + 2,05 y 4yonoBikiB
13 cepennim 3HaueHHsM KITB3/KIIBn: 16,6 + 1,73.

B Opeci cnocrepiraerbcs HalBHILA 3aXBOPIOBAHICTH Y JKIHOK CTaplIoOro BIKY.
JIMOBipHO, 11 OB’ A3aHO 3 BIKOBMMH 3MiHAMM, MEIHYHIM aHAMHE30M 200 JJOCTYIIOM
710 CTOMATOJIOT14HO1 JJOTTOMOTH.

Yon0BIKM MarOTh BHILY 1HTEHCUBHICTh YpPaXKeHb 3yOiB, HIXK >KIHKU. 3arajbHUN
piBEHb HIKYMH, HIXK B Oz1eci, IPOTE MEPEBUIYE CEPEAHIN MO KpaiHi.

2Kinku 3 BiOpaliitHOI0 XBOpOOOIO MalOTh HAMHMKY1 MOKa3HUKU CEPEJ] YCIX TPYII.
Yon0BIKM MarOTh BUCOKI 3HAYEHHS, HAOJMKEHI 0 3arajibHOro piBHsA no Kpusomy
Pory.

Hani no Oneci tTa KpuBoMy Pory nepeBuIlytOTh CepeTHbOYKPATHChKI 3HAYECHHS],
10 CBIAYUTH MPO PETiOHAJIbHI OCOOJMBOCTI a00 BIUIMB BUPOOHHUYMX/CKOJIOTTUHUX
(bakTopiB.

TakuM  uYMHOM, HaWBHINA IHTEHCHUBHICTH CTOMATOJIOTIYHOI  IIATOJIOTII
criocTepiraeTbes 'y kiHOK 3 Opecu, MO MOXKHA TOSCHUTH OUIBIIMM  BIKOM
obOcrexxyBanux oci6 B Oxeci. YonoBiku 3 BiOpalliifHOIO XBOPOOOIO MaroTh OJIHI 3
HanBumux 3HaueHs KIIB.

Mo>kHa 3poOUTH BUCHOBOK, IO M1/ 4ac aHaIi3y CTOMATOJIOTYHOI 3aXBOPIOBAHOCTI
BAKJIMBO BpAaxoOBYBaTH BIK, piA AISUIBHOCTI, Npo¢eciiiHi PHU3UKH Ta TeHAEpHI
0COOJIMBOCTI.

Cnucoxk Jgireparypu:

1. Kassebaum NJ, Bernab¢ E, Dahiya M, Bhandari B, Murray C JL, Marcenes W.
Global burden of untreated caries: A systematic review and metaregression. Journal of
Dental Research. 2017; 94(5), 650-658. https://doi.org/10.1177/0022034515573272.

2. Edman K, Holmlund A, Norderyd O. Caries disease among an elderly
population—A 10-year longitudinal study. Int J Dent Hygiene. 2021; 19: 166-175.
https://doi.org/10.1111/1dh.12490.

3. Huang X, Kang L, Bi J. Epidemiology of oral health in older adults aged 65 or
over: prevalence, risk factors and prevention. Aging Clin Exp Res. 2025; 37, 193.
https://doi.org/10.1007/s40520-025-03110-8.

4. Wu J, Chen J, Lv C, Zhou L. Global, regional, and National levels and trends in
burden of dental caries and periodontal disease from 1990 to 2035: result from the
global burden of disease study 2021. BMC Oral Health. 2025 May 29; 25(1): 844. doi:
10.1186/s12903-025-06108-w. PMID: 40442655; PMCID: PMC12123999.

71



PEDAGOGY
WORLD PROBLEMS IN THE DEVELOPMENT OF SCIENCE AND EDUCATION

TECHNOLOGICAL SUPPORT FOR THE FORMATION
OF SOCIAL COMPETENCE OF SENIOR GRADE
STUDENTS IN THE EDUCATIONAL PROCESS OF A
GENERAL EDUCATIONAL INSTITUTION

Paraniuk Anna
post-graduate student
Vinnytsia State Pedagogical University named after Mykhailo Kotsiubynskyi

The system of technological support for the formation of social competence of high
school students in the educational process of a general educational institution has the
following characteristic features.

I. Orientation-algorithmic stage of the pedagogical process.

1. Motivational stage.

The purpose of the technological support system: creating a situation of success to
support the motivation of work on the formation of social competence of high school
students.

At this stage, the coordinating role of the teacher is clearly expressed. The teacher
communicates with students, demonstrating examples of activities that are socially
oriented.

The basic tool is a subject project-product, short-term in terms of execution time.
Orientation to the product, designed by the teacher in an unusual and attractive form
for students, contributes to the students' awareness of a specific goal, which positively
affects the volitional sphere, strengthens the desire to achieve it, activates cognitive
interests, influencing the motivational sphere of students [2].

2. Algorithmic stage.

The purpose of the technological support system: pedagogical support for the
acquisition of skills of orientation in social contacts by high school students.

The basic tool is a subject project-presentation, medium-term in terms of
implementation time. The use of the basic tool ensures:

* development of the project idea in a joint discussion. Stimulates manifestations
of internal motivation of activity, creativity of thinking; gaining experience in
developing joint solutions;

+ independence in determining the content, means of project implementation, form
of product presentation. Strengthens the desire to show initiative; contributes to the
acquisition of experience of independent and responsible choice;

« joint design of the goals of the task. Helps to master the methods of cognitive
(educational and research) activity, its mutual and self-assessment;

* orientation to the presentation of the project. Encourages to correlate the goals
and means of performing the activity, to correct it; stimulates purposefulness and other
volitional manifestations; supports the focus on learning the features of social contacts
in senior school age;
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» work in small groups. Stimulates the desire to test one's own "teamwork" abilities,
apply the ability to use contact-making techniques, "conquer" leadership, obtain mutual
assistance, achieve success in group interaction, realize the communicative need within
the framework of educational activities;

* preparation for a product presentation. Creates a situation of success and a
positive emotional atmosphere of interaction in a group;

* defense of a project in front of an audience. Trains emotional stability; actualizes
flexibility, mobility, critical thinking, observation; helps to master the techniques of
oral presentations in front of an audience; promotes the development of self-
presentation skills;

* discussion of results in the context of the implemented project goals. Helps to
master generalized actions of evaluation, generalization, formulation of conclusions,
and prediction of consequences.

II. Adaptive-personal stage of the pedagogical process.

1. Adaptive stage.

The purpose of the technological support system: pedagogical support for the
acquisition of readiness for social interaction by high school students.

The basic tool is an interdisciplinary project-activity, the potential of which is
manifested in:

« the focus of the project on the actual process of performing the activity. Actualizes
the mastery of cognitive (educational and research) activity; orients cognitive interests
to the processes of self-development and social interaction, mastering, in this regard,
methods of goal-setting, control, reflection and assessment, analysis and correction of
one's state and relations with others in activity;

* the implementation of a group project. Promotes the awareness of collective goals
in project activity, the adoption of collectivist values, the formation of mechanisms for
mutual assessment, the emergence of a sense of "We" in social interaction;

» mastering all the “technological steps” of project activity. Promotes awareness of
oneself as a subject of activity, social relations with others and behavior in social
contacts [1].

2. Personal stage.

The purpose of the technological support system: pedagogical support for the
development of socially valuable personal qualities of high school students.

The basic tool is a metasubject project-self-realization, the potential of which is
determined by the following manifestations:

« the ability to independently set the goals of project activity in connection with
self-development;

* gaining ideas about the mechanisms of self-development and mastering the
methods of self-realization in the project;

* realizing the goals of self-development based on interaction with others and
comparing oneself with others;

« forming a subjective position in project activity that implements the project-self-
realization.

III. Value-transformational stage of the pedagogical process.
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The purpose of the technological support system: pedagogical support for building
a value-orientation system as the basis of the social competence of a high school
student.

The basic tool is a meta-subject social project, long-term in terms of
implementation time, which creates an opportunity for high school students to actively
engage in social relations, expand and deepen communications with people in various
spheres of society, master the competence experience of problems of social interaction
on the basis of self-development. The result is the activity of high school students in
solving socio-economic, political, cultural and spiritual problems relevant to the
school, village, city or district. High school students demonstrate a desire to propose
projects that will change the situation in a particular area of social practice.
Implementing the project, they take actions aimed at realizing the necessary changes
in the social environment of the local public community [3].

In addition to basic tools, the technological support system contains "end-to-end"
tools that are used at all stages and stages of the pedagogical process adequately to their
goals: a) diagnostic assessment system; b) formative assessment; ¢) summative
assessment; d) application of methods that ensure mastery of the activity; e)
verbalization by the teacher of a respectful attitude towards students and the creation
of an atmosphere of trusting communication in problem-solving situations. Thus, the
technological support system developed in the study for the formation of social
competence of high school students in a static aspect contains basic and "end-to-end"
pedagogical tools. Projects of various types (product, presentation, collaborative, self-
realization, social) and types (subject, interdisciplinary, meta-subject), which differ in
terms of implementation (short-term, medium-term, long-term), are system-forming. It
is worth noting that the types of human activity that are significant for the social
competence of high school students, which constitute the individual style of activity of
the student, are organized and mastered in a project form.

In the dynamic aspect, the system of technological support corresponds to the logic
of the pedagogical process that supports the formation of social competence of high
school students. In this regard, the system of project-oriented pedagogical tools
functions taking into account the specifics of the three stages of the process
(orientational-algorithmic, adaptive-personal and value-transformative), within which
the motivational and orientational stages (at the first stage), adaptive and personal
stages (at the second stage) are implemented. The potential of the technological support
system corresponds to the goals of the formation of social competence of high school
students and allows ensuring its dynamics according to the levels of humanitarian
development.
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article is said that efficacy of forming of bases of professionally-pedagogical contact
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Improving the efficiency and effectiveness of the educational process in secondary
schools, the purpose of which is to form a socially active personality of young people
with a high level of spiritual and intellectual potential, positioning themselves as an
actual constructive and creative force in a democratic society, is not an easy process,
and the implementation of the above tasks requires a modern secondary school to
maximize all its organizational and creative efforts. opportunities.

Modern psychological and pedagogical science convincingly proves that the
effectiveness of the entire complex of educational and formative influences on
personality should be planned in such a way that secondary school students themselves,
at a high conscious level, want to be an active component of the entire complex of
educational work carried out at school. Such an active desire of the students themselves
is always at the forefront of the educational and formative activities carried out by the
school is formed through the most complex mechanism of interpersonal relationships
between students and the teaching staff. The issues of increasing the effectiveness of
the level of positive development of interpersonal relations among students, as well as
students with teachers, have always been in the center of increased attention of all
social institutions of societyro.

Such scientists and researchers as T.V. Gordienko, [.LA. Zyazyun, V.M. Chaika,
V. V. Yagupov and others. In their scientific research, they have repeatedly emphasized
that the success and effectiveness of the mutual activities of secondary school students
and teachers depends, first of all, on the personality of the teacher himself, who should

76



PEDAGOGY
WORLD PROBLEMS IN THE DEVELOPMENT OF SCIENCE AND EDUCATION

play a dominant role in this process. However, it should be emphasized that not all joint
activities of secondary school students and teachers are aimed at and are able to
positively resolve the entire range of socio-educational problems facing the school. It
is the joint activity of the student and teacher staff, which is designed at its level to
solve all the tasks emanating from the social order of society by the entire social
institution of personality formation and development, that should be the focus of the
most serious attention of the school administration. Practice and accumulated
considerable experience of professional and pedagogical work allows us to safely
assert that the joint activity of students and teachers of secondary schools will be all
the more effective because teachers will be able to find a common language with
students precisely through interpersonal communication.

When a teacher becomes, according to the students themselves, an active
component of the student body, the work that must be done together is always at the
peak of its solvability. Very often, what you can observe and hear in the process of
talking with young people, and, one might say, with experienced teachers, 1s that
children have become much more difficult, it is difficult to work with them, that the
whole range of measures involved in any particular aspect of activity is ineffective and
it is almost impossible to observe the perspective of the problem being solved. Of
course, we should agree with this and at the same time emphasize that it is in such a
difficult situation that the role of the teacher in such difficult situations increases many
times. Moreover, according to experts, if earlier the dominant requirements for the
personality of a teacher were the requirement of a high level of his professional
training, then the current state and processes structurally included in the complex of
educational activities require something more — the highest level of pedagogical and
communicative culture of the teacher.

For the success and effectiveness of the joint activities of the student and teacher
staff, we believe that it is necessary to strengthen the work on the transformation of
ordinary communication between them into the process of professional and
pedagogical communication. The process of organizing professional and pedagogical
communication should not be based solely on well-known standards of interpersonal
communication among students and student and teacher groups. It is imperative that
the teacher, who is the dominant factor in interpersonal communication, must have
high creative abilities, which are very positively perceived by the students themselves.
For example, the study of a topic in the classroom can be more effectively brought to
the attention of young people using the capabilities of technical teaching tools. Even a
simple physical education lesson can and should be turned into a confrontation between
the physical individual capabilities of each student, using game moments, comparing
them with the achievement of world record holders. In short, to make the lesson much
more interesting, brighter, more effective. The emotions that overwhelm the children
allow the teacher to take a more effective approach to each young person. It is very
important in the process of professional and pedagogical communication to
demonstrate to the teacher their communicative abilities, to be able to attract the student
to any activity not on the basis of standard requirements, but, say, through comparing
him with well-known heroes of literary works. For example, a teacher, knowing from
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other students that Vitya is an excellent swimmer in the class entrusted to him, is
professionally engaged in swimming and shows good results at district competitions,
can enhance the effectiveness of interpersonal relations with this student by telling him
"If the cinematographer of the film "The Caretaker's Man" knew about you, he would
have no problem finding an actor to star in this movie." Can you imagine the effect
such words have on a class where most of the students are teenagers, and what effect
these words will have on Vitya himself!

Therefore, one should not be surprised why students, in collaboration with teachers,
especially try to work in a team of just such a teacher. This manifestation of the level
of their personal creative abilities helps the teacher to be much closer to his students
and significantly increases the effectiveness of their joint activities. We are confident
that other aspects of the professional activity of such a teacher in terms of educating
young people on the basis of professional and pedagogical communication will also be
successful. By showing their creative abilities in collaboration with students, the
teacher is enriched in a unique way in terms of obtaining the most complete personal
information about each of their students.

For example, a teacher replenishes his knowledge with various aspects of the
personal characteristics of students, learns the character of his pupils so closely that he
already knows in advance how and in what way to work most productively with a
particular student, the teacher also benefits from certain information for himself
personally, to one degree or another correcting his behavior and activities. This affects
the nature of the teacher's and student's joint activities in the process of their
professional and pedagogical communication. For example, a teacher knows that a
particular student has big problems in the family, which is why he is constantly
withdrawn and reluctant to speak even in conversations. Knowing this position, the
teacher corrects his work with such a student, not allowing himself any ridicule ("What,
your ships all left at once, that you walk with your head down all the time") - if this
happens and such ridicule escapes from the teacher, the further relationship of this
student with such a teacher will be simply unbearable.

Teenage students are very clear—cut people and such treatment is not forgiven by
anyone, it must be borne in mind. The student body of the class is a living organism, it
can manifest various conflicts, unusual situations, aggression, depression, resentment,
various kinds of misunderstandings. And if we approach these issues purely officially,
without taking into account the human factor at all, then, of course, there will be no
effective contact with the students. That is why it is so important to think deeply about
each such case, analyze it from all sides and make a decision that should by no means
be a simple familiarity.

The manifestation of a creative approach to solving numerous issues of this nature
will indicate that the teacher loves his students, deeply empathizes with them and their
problem is not formal for him, and that he is fully committed to its positive resolution.
It is very important to understand that teenagers are very sensitive young people and
are well versed in the emotional state of their interlocutor. If a teacher enters a
classroom with a sour expression on his face and demands that the class show high
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creative abilities, then there is a false position of the teacher, which is perfectly
deciphered by the students.

Demanding from students what you yourself don't want to do at the moment is a
very wrong step on the part of the teacher. It is very important to always be a bright
role model in the process of professional and pedagogical communication at school. If
a teacher tells his students all the time that they should not be rude, rude, or swear, that
this is a sign of great personal ill-breeding, and students observe something completely
different - the teacher is talking loudly in the hallway of the school, swearing at other
teachers, making jokes at others, maybe even coming to class intoxicated, then such a
teacher students will never believe, and they will try not to participate in any joint
activities with them. Such a teacher has simply lost the students' trust in him, which is
very, very difficult to restore. In the course of our many years of professional and
pedagogical activity, we have repeatedly witnessed a vivid manifestation of the
creative abilities of teachers. For example, in one class, in a literature lesson, Raffaello
Giovagnoli's book "Spartacus" was discussed, where the teacher introduced the
children to the author's work and emphasized that Spartacus was the leader of slaves,
and he was an excellent gladiator.

The students listened to the teacher with great interest and expressed their opinions.
At the end of the lesson, the teacher announced to the class that he had obtained
permission from the secondary school administration and would take the entire class
to the cinema tomorrow to watch the movie Spartacus. The students were delighted,
informed their parents about it, and many of them also decided to join the guys and
went to the cinema.

After watching the film, the students discussed it and all expressed great gratitude
to this teacher. When the teacher told the children that when discussing the topic
"Myths and Legends of Ancient Greece," they and the teacher would go to the movie
"The Exploits of Hercules," the teenagers' joy knew no bounds. The parents of the
children present thanked this teacher for such work with the class and addressed the
school administration with a big speech of thanks. This manifestation of their
organizational capabilities, interspersed with personal creative potential, contributes to
the fact that the joint activities of the student and teacher staff are distinguished by their
high efficiency.

It is very common to encounter a situation where young teachers, in conversation
with specialists, say: "We would be happy to show our creativity, but we don't know
how to do it most effectively?" — such teachers can be advised to systematically attend
the lessons of innovative teachers, specialists with a high level of professional training.
Such teachers can be advised to establish contact with university professors, attend
their classes (lectures, seminars, elective classes, etc.). In this regard, we consider it
necessary to make one small but significant remark, never try for young teachers to
mechanically copy the work of their colleagues who are more successful in working
creatively with their students. Such a work structure is doomed to failure in advance,
and moreover, even if such a teacher comes up with something new and implements it
in his work, he may simply not be believed and told that this is a simple mechanical
copy of another teacher's work style, whether in his own or another school. In order for
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a teacher to have any opportunities to organize creative joint activities with students,
he should be more actively interested in global processes, read more, go to
performances, and be interested in various styles of music.

The teacher should understand that his contingent is a student's teenage team,
which, due to the specificity of their age, is dominated by purely youth interests in the
field of fashion, sports, manifestations of adolescent subculture, organization of youth
life abroad, etc. In accordance with these interests, the teacher should plan interesting
joint activities with his students. It is also necessary to warn teachers who initially try
to instill in young people as interesting topics problems related exclusively to the adult
population.

For example, the problem of unemployment, work with dysfunctional families, and
preventive work with juvenile delinquents should not be a dominant component of a
teacher's educational and formative activities. These problems that we have listed can
be simply listened to by the student adolescent team, but not particularly affect their
inner spiritual world, emotional sphere.

The teacher just wonders how such topical topics can be not interesting by
definition at all. Of course, such issues are always very topical and arouse increased
interest among the population, but they are of interest to the adult population, who
already have and have accumulated sufficient experience in perceiving social and other
life problems. Adolescence has not yet come into contact with these problems, for them
it is something not particularly real and not worth their attention.

It is necessary for such a teacher to remember that each age category of the
population has dominant interests — this is their range of interests, inclinations and
needs. For teenagers, very important and urgent problems that actively affect their
consciousness and behavior are the constant desire for personal and social self-
determination and self-expression, issues directly related to their personal and social
self-realization in various aspects of real life.
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ABTEHTHYHI TEKCTU ATPAPHOI TEMATUKH ¥
BUKJIAJAHHI ®AXOBOI ®PAHIY3bKOLI:
HCUXOJIHI'BICTUYHUHA NIAXI/

Croadeunnka Caitiiana bopuciBua

Crapmmit Bukiaaa4 kadeapu poMaHo-repMaHCchkoi (pis1oyorii Ta mepexiagy
BinouepkiBchkuii HaIllOHATBLHUM arpapHUi yHIBEPCUTET,

M. bina IlepkBa, Ykpaina

Beryn

CyuacHi TeHJEHI1 TioOamizamii Ta iHTerpamii YKpaiHM J10 €BpPONEHCHKOTO
OCBITHBOTO IPOCTOPY BUCYBAIOTh HOBI BUMOTH 0 MIATOTOBKK (PaxiBI[IB arpapHoOi
rajiysi, 30KpemMa MIOJ0 IXHBOI 3AaTHOCTI 3AIMCHIOBATH MPO(deciiiHy KOMYHIKAIIO
1HO3€MHOI0 MOBOI0. @paHIly3pKka MOBA, SIKa TPAAUIIAHO BIAIrpa€e BaXJIUBY POJIb Y
MIDXKHApOJHOMY arpapHOMY CHIBPOOITHHUIITBI, MOTPEeOy€e 0COOIMBOT yBAaru y KOHTEKCTI
(haxoBOi MIITOTOBKH.

[TcUXOMIHTBICTUYHMM MIJIX1]] 10 BUKJIAJIaHHS 1HO3EMHUX MOB, SIKUM 0a3y€eThCs Ha
PO3yMIHHI MEXaHI3MIB 3aCBOEHHS Ta BUKOPUCTAHHS MOBH SIK IICUXIYHOTO (DEHOMEHY,
J03BOJISIE  ONTUMI3YBaTH mpouec  ¢GopMmyBaHHS  MOpo¢eciiiHOi  IHIIOMOBHOI
KOMITETEHTHOCTI. [ICMXOJIHTBICTHKA PO3IIIANAETHCS SK Hayka PO MOBJICHHEBY
TISUTBHICTh  JIIOJIEW Yy TICUXOJIOTITYHMX Ta JIHTBICTUYHUX AacleKTax, 30Kpema
EKCIIEPUMEHTAJIbHE JTOCHIJDKEHHSI TCUXIYHOT JisSUTbHOCTI Cy0'eKTa B 3aCBOEHHI Ta
BUKOPUCTAaHHI MOBH SIK OPTaHi30BaHO1 Ta aBTOHOMHO1 cuctemu [1].

KomyHikaTiBHAa (QYHKIIE MOBU SIK OCHOBA MIDKHAPOJIHOTO CITUIKYBaHHS Yy
npodeciitHiii cdepi moTpedye 0coONMMBOI yBaru Impu MiATOTOBI (axiBIliB arpapHOi
rajiy3i. ABTEHTHYHI TEKCTH arpapHOi TEMaTUKUA CTAHOBJISITH OCOOJIMBHI 1HTEpEC AJIs
JOCIIJKEHHS, OCKUJIBKM BOHHM BIJOOpa)XaroTh peajibHI KOMYHIKATMBHI CHUTYyallii
npo@eciiHOro CHUIKYBaHHS Ta CHOPUAIOTh (DOPMYBAaHHIO HE JIMIIE MOBHHUX, aje U
npodeCitHUX KOMIIETEHTHOCTEH CTYICHTIB.

TeopernuHi 3acagyM BHKOPHMCTAHHS ABTCHTHYHHMX TEKCTIiB y BHKJIAJAHHI
(¢axoBoi ppaHny3bK0i MOBH
IlcuxoMiHrBiCTHYHI OCHOBH 3aCBO€HHS iHO3eMHOI MOBH

[ToBHOLIIHHA MOBJIEHHEBA MISUTHHICTH 3a0e3Iedy€e 3aCBOEHHS Ta BUKOPHCTAHHS
MOBU 1HAMBIAYYMOM, MI0 JO3BOJISIE BUJIIUTH BIAMOBIAHO 11 JIHTBICTUYHUN Ta
KOMYHIKaTUBHUN KOMIOHEHTH [2, c. 134]. ¥V koHTekcTi BukiIagaHHsS ¢HaxoBoi
(bpaHIly3pKO0i MOBH II€ O3HA4a€ HEOOXIMHICTH 1HTEerpaimii npodeciiftHoro 3MicTy 3
MOBHUMH (popMaMu HOTO BUPaKCHHS.

[IcUXOMIHTBICTUYHUM TMiJAX1J [0 BHUKIAJaHHS 1HO3EMHHMX MOB mependayae
BpaxyBaHHS KOTHITUBHUX IPOIIECIB, 110 BIAOYBAIOTHCS IiJl YaC 3aCBOEHHS MOBH.
Oco0MBO BaXXJIMBUMU € TPOLECH:

1. Tlepuemnmii Ta po3mi3HABaHHA - CTYACHTH MalOTh HABUMTHUCS PO3II3HABATH
cnenuiuHi MOBHI (pOpMU arpapHoi ranaysi y QppaHily3bKiidi MOBI;
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2. Po3yminHs Ta iHTeprperanii - GopMyBaHHS 3JaTHOCTI JeKOIyBaTH MpodeciiHi
TEKCTH 3 ypaxyBaHHSIM KOHTEKCTY;

3. IlpoaykyBaHHS - 3[aTHICTH CTBOPIOBATH BJIACHI BHCJIOBIIOBAHHS MPOGECIHHOTO
XapakTepy.

Posib aBTeHTHYHMX TeKCTiB y ()opMyBaHHI Ipo(eciiiHOl KOMIIETEHTHOCTI
ABTEHTHYHI TEKCTH arpapHoOi TEeMaTUKH BUKOHYIOTh KiJIbKa BaXJIUBHUX (DYHKILIN y
HaBYaJIbHOMY ITPOLIECI:
- MoTuBariitna QyHKIIisI: peaqbHICTh MaTepiajiB MiABUILYE MOTHUBAIIIIO CTYJICHTIB JI0
BUBUCHHS MOBH, OCKUIBKM BOHU 0ayarh Oe€3MoCepe/HI0 MPaKTHUYHY I[IHHICTb
OTPUMAaHUX 3HAHb;
- KoruiTuBHa ¢yHKIIS: aBTEHTHYHI TEKCTH CHPHUSIOTh PO3BUTKY KPUTHYHOTO
MHUCJICHHS Ta aHAJTITUYHUX 3/110HOCTEH CTYICHTIB,;
- Kynbryponoriuna ¢yHkiis: yepe3 npodeciiiHi TeKCTU CTYJEHTH 3HAUOMIISITHCA 3
0COOIMBOCTSIMU (PpaHIy3bKOi arpapHOl KyJIbTYPH Ta TPAIULIIN.

IIpakTHYHe 3aCTOCYBAHHS ABTEHTHYHHMX TEKCTIB: 10CBiA bijonepkiBcbKOro0
HAIlIOHAJILHOTO arPAPHOT0 YHiBEPCUTETY

3aBISKHM aHaANI3y 3aHATH 3 3aCTOCYBAHHSIM MpakTHKymy "®dpaHily3pka MoBa (K
Jpyra iHO3€MHa): ABOCTOPOHHIM nepekian’ [3 ] MoxkHa BUAUTUTH ePEKTUBHI TPUKIIATN
BUKOPUCTAHHS aBTEHTHYHUX TEKCTIB arpapHOi TEMATUKH.

Ipuxaaam TeKCTiB 3 TBAPUHHUITBA TA iX MCUXOJIHIBICTHYHUI aHAJII3
[Mpuknang 1: 3 TCUXONMIHTBICTUYHOI TOYKH 30py, poOOTa 3 ABTEHTUYHUMU
(GpaHKOMOBHMMHU TEKCTaMHM 3 TMIJIMOBM TBAapUHHMIITBA JJIsi JIBOCTOPOHHBOI'O
nepeknany [3, ¢. 15-25] akTuBi3y€e y CTy/I€HTIB:
- Ilpodeciitny cemantuuny mepexy (tepminu: "élevage", "bétail", "reproduction",
"alimentation");
- AcoulatMBHI 3B'I3KM MK YKpaiHCBKUMHU Ta (PpaHIy3bKUMH MpoQeciiHuMu
MOHATTAMU y cepi TBAPUHHUIITBA,;
- KonrekcryasbHe po3yMiHHs crienn()iuHO1 JIEKCUKH raity3i.

[Tpuknan 2: Matepianu Jyisi ABOCTOPOHHBOTO niepekiany [3, c. 18-47] nmix Ha3BorO
"Races bovines de France" (ppaHity3ski mopoau KopiB ) 1€MOHCTPYIOTB:
- Cneuundiuny Tepminoinorito ckorapctBa ("bovins", "races", "¢levage bovin",
"production laitiere", "production de viande");
- 'pamaT4Hi KOHCTPYKIIil, XapakTepH1 Uil HAYKOBUX TEKCTIB MPO MOPOJIU BEITUKOI
poraroi Xxyno0u;
- KynbTypHi 0coOnuMBOCTI (PpaHIly3bKOro MiAXOAY A0 PO3BEACHHS M'SICHUX Ta
MOJIOYHUX TOP1J KOPIB.
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MeToanyHi NpUHIMNIHA POOOTH 3 ABTEHTUYHUMHU TEKCTAMHU

Ha OCHOBI NCHXONIHTBICTUYHOTO MiJXOQy MOXHA C(HOPMYITIOBATH HACTYIIHI
PUHIINIIN:
1. IlpuHIMTT TOETAIHOCTI 3aCBOEHHS: TOMNEpenHs poOoTa 3 JIEKCHKOIO; aHawi3
rpaMaTUYHUX CTPYKTYP; KOHTEKCTyaJIbHE PO3YMIHHS; MPOTYKTUBHE BUKOPUCTAHHS.
2. IlpuHiun KOTHITUBHOI aKTUBHOCTI. CTYJIEHTH 3a1y4aroThCs JO aKTUBHOT PO3YMOBOIT
TISUTBHOCTI Yepe3 aHali3 TePMIHOJOTIYHUX CHCTEM; MOPIBHSAHHS MIIXOMIB Y Pi3HUX
MOBHUX KYyJIbTypax; CTBOPEHHS BIaCHUX MPOGECIHHUX TEKCTIB.
3. [IpyHIMI KOMYHIKaTUBHOI CIIPSIMOBAaHOCTI. Bcl 3aBaaHHs Opi€eHTOBaH1 Ha pealibHi
cutyartlii npoeciitHOro CIUJIKYBaHHS.

IIcuxoMiHIrBiCTUYHI MeXaHi3MM 3aCBOECHHS NMPO(eCiiiHOl JTeKCUKHU

P®opMyBaHHS MEHTAJIbHOIO JICKCUKOHY

[Tporuec 3acBoeHHs podeciiiHoi PppaHIy3bKO1 IEKCUKH arpapHOi Taly31 BKIIOYAE:
1. CemaHTHUHY KaTE€rOpU3allil0: CTYIEHTU OPraHi30BYIOTh HOBY JIEKCUKY Y TEMAaTHYHI1
Ipynu cKoTapcTBa (M'SICHI MOPOJAX KOPIB, MOJIOYHI OPOAH, XapaKTEPUCTUKU MOPiJ,
MPOYKTHUBHICTh TOLIO).
2. BcraHOBIEHHST MIXKMOBHHMX 3B'SI3KIB: (QOPMyBaHHS acOLIaTMBHUX 3B'SI3KIB MIiX
YKpaiHCHKOIO Ta (paHIly3bKOI0 MPOo(deCciiiHOI0 TEPMIHOJIOTIELO.
3. KoHTekcTyanbHy 1HTErpauiio: 3aKpilyIeHHs] TEPMiHIB CKOTapcTBa y NpodeciitHux
KOHTEKCTax yepe3 poOOTy 3 aBTEHTUYHUMU TEKCTaMH.

Poub nepexkaganbkoi QisiJIbHOCTI
[TpakTukywm [3, c. 50-65] 1eMOHCTPY€E BaXKIUBICTh JBOCTOPOHHBOTO MEPEKIATY IS
- AxTuBI3amii OlJIIHIBaJIbHUX MEXaHI13MIB MUCJIEHHS,
- ®opmMyBaHHS TIepeKIIaIabKoi KOMIIETEHTHOCTI,
- IlornuOnenHs po3ymiHHS Npo(eciiiHMX KOHLIENTIB.

BucHoBku

BukopucTaHHsS aBTEHTUYHHUX TEKCTIB arpapHOi TEMaTUKU y BUKJIaAaHH1 (axoBoi
(paHIly3bK0i MOBU Ha OCHOBI ICHUXOJIHTBICTUYHOTO MIJAXOAY JT03BOJISE T1IBUIIUTH
MOTHBAIlII0 CTYJICHTIB 10 BUBYEHHSI MOBH 4€pe3 3B'I30K 3 MalOyTHHOIO mpodeciero;
chopMyBaTH CTIHKI HAaBUYKKM poOOOTH 3 Npo(deciiHUMU TEKCTaMHu; PO3BUHYTU
OUTIHTBaJIbHY TPOQECiiHy KOMIIETEHTHICTh;, 3a0e3MeUnuTH TIHOIIe pPO3yMIHHS
KyJbTYpHUX 0COOMMBOCTEH (paHKOMOBHUX KpaiH y arpaphiid cdepi. Jocsin,
MIPEICTABICHUH Y TIPAKTUKYMI , IEMOHCTPY€E €(DEKTUBHICTh TOETHAHHS aBTEHTUIHUX
MaTepialliB 3 CHCTEMHOIO MepeKIagabko podoToro. IICHXOmHTBICTHYHHMM TiaXina
JI03BOJISIE ONTUMI3YBAaTH TPOIIEC 3aCBOEHHS MpodeciiHoi (paHIly3bKOi MOBU Uepes
ypaxyBaHHS KOTHITUBHHX MeXaHi3MiB 00poOKku iHhopmariii.
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Abstract: This paper defines some parameters of a body (such as speed,
coordinates of points of intersection of planes and angles of intersection with a plane
containing the origin in a three-dimensional frame of reference) moving in space using
a system in which plane light waves propagate. Despite the fact that such systems are
somewhat complex from a constructive point of view, with their help and with the help
of controllers, it is possible to calculate (with great accuracy) in the shortest time all
the parameters of a body moving in space by three measured values of time. Knowing
the parameters (o, 0, v,x,, Vo), one can calculate the initial parameters and the
trajectory of a moving body in space.

The presented work also provides a working formula that controls and characterizes
the position, coordinates and trajectory of an object (material point) in space in polar
and Cartesian coordinates in a three-beam (three-plane-wave) system.

The results obtained in the article can be useful for the modernization of existing
or creation of new types of specialized equipment in the field of intelligence and
defense, as well as in the fields of medicine, everyday life, etc.

Key words: laser, microwaves, deflector, controller, speed, coordinates, angle of
intersection with the plane
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Currently, lasers are widely used in everyday life and in various fields of science
and technology all over the world. Lasers are used to study atmospheric pollution [1],
they are indispensable in medicine [2]. Today, a laser beam is used as tweezers for
individual atoms [3]. In some cases, lasers are used together with deflectors to
modulate, transmit or record information [4]. In

recent years, 3-axis deflector subsystems have Ay Av 4 ,.,3%
. . “TA iT [
been developed for processing large fields with 1% d w12 ' 7
laser beams [5]. Yoba-----oo=
The systems presented in the work are mainl 2 + 5’0
Y P Y o 0. 8

intended for high-frequency deflectors based on
solids and liquid crystals. Fig.1.

It is known that by continuously directing a
laser beam or microwaves along a plane using a high-frequency deflector, it is possible
to obtain light waves propagating along the plane.

To determine the parameters of specialized equipment, when preparing some
personnel, among other material resources, targets are also required.

This article primarily examines the possibilities of using light waves propagating
along a plane in electronic targets. Using such targets, it is possible to determine the
speed and coordinates of a body passing through a plane containing the origin of
coordinates. For simplicity, let us consider the case when laser beams propagate along
a straight line and are located on the same plane (Fig. 1).

Fig. 1 shows a basic diagram for determining the coordinates
of the intersection of a body moving in space with three laser
beams located in the same plane. Here 1, 2, 3 are sources of laser
radiation, 4, 6 are laser beams propagating in parallel at a distance
d from each other, 5 is a laser beam intersecting beams 4 and 6 at
a distance a, 7, 8, 9 are photodetectors for laser beams 4, 5, 6,
respectively, 10, 11, 12 are a body in different positions during
the intersection of laser beams 6, 5, 4, respectively.

Let us imagine that two laser beams — 4 and 6 — propagate in
parallel at a distance d from each other, and beam 5 intersects
these beams (Fig. 1). Let a body flying with a velocity v intersect
the laser beams one after the other (body positions 10, 11 and 12, Fig.2.
respectively), and the time of intersection of the laser beams is
recorded using laser radiation photodetectors. Let us designate the times of intersection
of laser beams 6, 5, 4 as ¢, (to simplify calculations, we can assume #,=0), ¢; and ¢,
respectively.

As can be seen from Fig. 1, for the coordinates (xy,y9) of the intersection of the
body with ray 5, we can write:

X0 a

e a (1)
Or
Xo = 53’0 (2)
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Considering that the paths y, and d, traveled by the body with the speed v, are
equal

Yo = V4 (3)
And
d = vt,, 4)
we will receive
t
x0=%y0=vit2vt1=t—:a (5)

Having measured t;, t,, knowing a and d (a and d depend on the design
parameters) using formula (4) we can determine the velocity of the body v, and using
formula (5) x, — the coordinate of the intersection of the body with the Ox axis in the
interval a.

Using the above, with the help of 4 planes along which the rays propagate (Fig. 2),
we can determine two coordinates of the intersection with the xOy plane. 1 and 4 in
Fig. 2 are planes located parallel at a distance d from each other. Plane 2 intersects
plane 1 along the x axis, and plane 3 intersects plane 4 along a straight line parallel to
the y axis. Also, planes 2 and 3 intersect plane 4 in such a way that the intersection
lines are the edges of a rectangular parallelepiped (we assume that the edges of the
rectangular parallelepiped are a, b and d). Under this condition, the system turns into
an electronic target with an additional function of "body velocity meter". We assume
that the body moves perpendicular to plane 1 passing through the origin of the reference
frame, and we denote the times of the body's intersection of planes 1, 2, 3 and 4 as ¢,
(to simplify the calculations, we can take t, = 0), t;, t, and t5, respectively.

In this case, similar to the problem corresponding to Fig. 1, for the coordinates x
and y, of the body's passage through planes 2 and 3, we can write:

o= (6)
=2 (7)
or
X =22 (8)
Yo = Szz 9

Since the body moves with speed v, then

Z1 = vt1 (10)

88



PHYSICAL AND MATHEMATICAL SCIENCES
WORLD PROBLEMS IN THE DEVELOPMENT OF SCIENCE AND EDUCATION

ZZ - vtz (11)
d = vt, (12)

Taking into account expressions (10), (11), (12) in expressions (8) and (9):

2 a tl

Xo =371 =5~ vt; = o2 (13)
b b t

Yo = EZZ = _vt3 Utz = _tz b (14)

vV=— (15)

Having measured t;, t, , t3, knowing a, b and d (a, b and d depend on the design
parameters) using formulas (13), (14), (15) we can determine the coordinates x, and
v, of the intersection of the body with the plane xOvy, as well as the velocity v of the
body.

The above-described system with light
planes can be used in devices and instruments to
determine the coordinates of the position and
shelter of enemy snipers. To do this, we need to
determine the velocity of the body, two
coordinates and two angles of intersection of the
body with the plane xOy, passing through the
origin of the reference system.

First, we will solve the problem in a fairly
simple case. Let us imagine that the body moves
along the plane in which all the laser beams are
located, and intersects with the laser beam OF (which passes through the origin of the
reference system), forming an angle a with its perpendicular (Fig. 3). It should be noted
that in this case the following options are possible: a) 0° < @ < 90°ort; < t3 — t,
(to the right relative to the normal #), b) @ = 0° or t; = t3 — t, (along the normal n),
c) —90° < a@ < 0° or t; > t3 — t, (to the left of the normal »).

Here ¢, t, t,, t3, t, are the moments of time of intersection of the body of the
planes OF, ON, JN, JU, SU, respectively.

Option a).

Let's designate in Fig.3, x, = |0OA|, x; = |OB|, x, = |0C|, x5 = |0D|, x, =
|OE|,l = |OF|, d = |0]| = |[FN| = |JS| = |[TM| = [NU|.d, = |BG| = |[CH| = |DI|,
d, = |HK| = |IL|,d3 = |LP| = |MR|, vt, = s, = |AG|, vt, = s, = |AK].
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BapuanT a).

O6o3nauum Ha Puc.3, x, = |0A|, x; = |0OB|, x, =|0C|, x3 =|0D|, x4, =
|OE|,l = |0F|, d = |0]| = |FN| = |JS| = |TM| = [NU|,d, = |BG| = |CH| = |DI],

d2 = |HK| = |IL|,d3 = |LP| == |MR|, vtl == Sl = |AG|, Utz = SZ = |AK|

From the triangle GPI

tga = 12
According to the condition

d=d;+d,

d,=d—-d;

From triangles AGB and AKC
vticosa = dy

vty,cosa = d

From expressions (17) and (18)

di _ vticosa _ t
d vtycosa t,

d, =2d

2

Let's take into account (22) in (18)

dy=d—d;=d-2d=d(1-2)=d

2 ty

From triangles KPL and KTM
v(t; — ty,)cosa = dj
v(t, —t,)cosa =d
From expressions (24) and (25)

d3 _ V(tg—tz)cosa _ tz3—t,

d v(ty—ty)cosa o tya—t,

ta—t
I
ty—t;

90

tr—ty

(16)

(17)
(18)

(19)

(20)

21)

(22)

(23)

(24)

(25)

(26)

(27)
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From triangles OGB and ONF

X, =<-2q=4
d t, ty
From triangles JPL and JUN
X3 _ 1
d; d
l
x3 - E d3
Let's take into account (27) in (32)
L. 7ty lstlay

x =
374 t,-t,

Let's take into account (23), (27), (30) and (33) in (16)

@l_t_ll
X3—X1 __ ta—ty tp

tga = = = —-
tp—tg ,t3—t tp—tq , t3—t
g 3 g2—t 3=tz 4 a 2=7t1,t37t2

t2 ta—t2

(28)

(29)

(30)

(1)

(32)

(33)

(34)

As can be seen from Fig. 3, t 4=2t 2. Taking these values into account in

expression (35)

t3—ty t1 t3—ty tg
L, _tatg tp L _2tp-tp t; _ L
t3—ty d

tga - d tz—t1+t3—t2 - d tz—t1+
ty ta—to ty 2to—t3

Or

91

fz—t1+t3—t2 -

t3—tz—t1
l
E ' t3t—2t1 (3 5)
(%]
(36)
(36a)



PHYSICAL AND MATHEMATICAL SCIENCES
WORLD PROBLEMS IN THE DEVELOPMENT OF SCIENCE AND EDUCATION

From expression (20) the velocity v of the
body (the velocity v of the body can also be
found from expression (19)):

d

t,cosa

d

= [ t3-ty—11 38) #t
v —]} ( ) 0

tzcos{arctg[d ta—t1

In this variant, as can be seen from Fig. 3,
the coordinate x, of the intersection with the
plane OF

Xy = X1 — vt;sina (39)
Let's take into account (30), (37) in (32)

by ing =24
Xo = tzl oosa t,sina tzl . dtga (40)

Let's take into account (36) in (40)

o= g (1-g) = () = i1 - (-5 e

tq
t3—ty

Xo = l (42)

Option b). In this option @ = 0° and the solution is similar to the solution of the
problem corresponding to Fig. 1.
Option c).

Let us designate in Fig. 4, x, = |0A|, x; = |OB|, x, = |0C|, x5 = |0D|, x, =
|OE| , 1=|0F|, d =|0]| =|FN| =S| =|TM| = INU| , d, =|BG| = |CH| =
|DI|,d, = |HK| = |IL|, d5 = |LP| = |MR|, vt; = s; = |AG]|, vt, = s, = |AK]|.

From the GPI triangle
tga = 2122 (43)

Let's take into account (23), (27), (30) and (33) in (37)

t1, t3—t2 t1_tz—tp
_ —l———=] l
tga_xl .X'3_ ty ta—to — L. ty ta—ty (44)
- — T tp—t1 t3-tz ., to—t1 t3—t
dy+ds gzt 3=t da 27t t3~t
t2 tg—t2 tz2 ta-t2
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As can be seen from Fig.4, t, = 2t,. Taking this value into account in expression
(35)

t1 t3z-ty t1 t3z-tp t1 t3z-ty t1+ty—t3
_ ! ty tg-t; _ 1 t; 2tp-t; __ 1 t;  ty l tz
tga - E ' tz—t1+t3—t2 - E ' tz—t1+ tz3—tp — E : tz—t1+t3—t2 - E t3—t1 (45)
ty ta—to ty 2to—t2 ty to to
I ti+ty—t
tga = Lz 3 (46)
d t3—t;
l ts
tga =—- -1 (46a)
d \tz—t;
Considering that (Fig. 4.)
t3 - tz + tl - At (47)
I ty+ty—t I ty+ty—(ta+t—At) | ty+ty—t,—t+4t | At
tgaz_.#=_.1 2 2 1 =_.1 2 2 1 — _. (48)
d t3—t; d ty+t,—At—t, d  ty+t;—At—t, d ty,—At
Based on the above, similarly, using formulas A 3 6%
(36), (37), (42), (46), we can find the parameters (¢, s 7 Zf'i‘1\4~\ W
. X ,

0, v, Xy, ¥o) of a moving body at the moment of  *y\y AN ‘a
intersection with the plane (x0y), (Fig. 5). \ \
In Fig. 5, the intersection times (¢, t;, t2, 13, t4, t5,
ts) correspond to the planes (x0y, 1, 2, 3, 4, 5, 6),
respectively (plane 6 is “imaginary”, i.e., it is not a
light plane). Also in this case, #) = 0, since
corresponds to the beginning of the time count.

As can be seen from Fig. 5, by measuring the
intersection times (¢,, t3, t4) of the planes (1, 3, 4),
the angle ¢ can be determined using formula (36).

Thus, in case a) 0° < ¢ < 90° ort; < t, — ts.

@ = arctg [g (1 b )] (49)

ta—t,

and in case ¢c) —90° < ¢ < 0%ort; > t, —t3

@ = arctg [% ( B _ 1)] (50)

As can be seen from Fig. 5, by measuring the intersection times (¢, ¢3, t5) of planes
(2,3, 5), using formula (36), one can determine the angle 6.
Thus, incasea) 0° < 8 <90°ort t, < tg — ts.
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0 = arctg [S (1 —

and in case ¢) —90° < 8 < 0°ort, > ts — t3

6 = arctg [g

Speed of the body

_ d
o tzcospcosf

=)
ts—t;

-1)

(2
ts—t>

(1)

(52)

(33)

Coordinates of the point of intersection of the body with the plane x0y

XO=

Yo =

ts—t;

(54)

(35)

Despite the fact that such systems are somewhat complex from the design point of
view, with their help and by means of controllers it is possible to calculate (with high
accuracy) in the shortest time all the parameters of a body moving in space, based on
three measured time values. Knowing the parameters (¢, 0, v,x,, V), it is possible to
calculate the initial parameters of the moving body.

Now we will determine

the coordinate of any moving <> Y
. . . T3 : I:E,4" *ITZ
or stationary object (material RS .
. . . ,'___::/___I_FT ____ :' _____________ i
point) in the Cartesian ezt I 2
: b _:7’,_’ _____________ \T___': ____________ ;7£’_"
coordinate system. For this N e Mhwn,  As
purpose, we assume that two Z .2t 0 rLNNTNZ Ly
. s T T AP A = M S T+
plane waves, perpendlcular' to * 0 /' \ x! ,,7
1 ’ -7 \ ! y
the xOy plane, emanating % N\ ks
from two sources located at S A Ny
. , ' Y ﬁ[ :O To
some distance a’ from each v___|[ZZ\a s
other, oscillate around the Oz 3 L al . X
and O’ axes (Fig. 6). A ' '
Fig.6.

photodetector for plane waves
oscillating around the Oz and

O'z" axes (one photodetector allows one to determine only the coordinates of an object,
two or three photodetectors allow one to determine both the coordinates and the
position of an object) allows one to determine the coordinates or position of an object
in the xOy plane. A photodetector for two plane waves oscillating around the Ox and
O'x' axes located at a certain distance b’ from each other allows one to determine the
coordinates or position of an object along the Oz axis (Fig. 6).
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As can be seen from Fig. 6, for the coordinate M(x)

X = 1,008 * COSY (56)
Here for angle a
a_o
i (57

Here a and a' are the angles by which the plane zOy rotates during times 7, and
T,, respectively. It is evident that for 7, = 7, @ = a'. In this case, the plane zOy is
also perpendicular to the plane xOz. For simplicity, we assume a + a' = m and
according to expression (57)

o =2 (58)

T1+7,

Accordingly, we obtain for 8, y and §

_ T3
B o T3+T4 (59)

_ mTs
y o T5+7Tg (60)

_ Ty,
0 = T;+7g (61)

For a triangle with sides r1r2a’, the following relationship can be written
o a
sin  sin(m—a-p) (62)
or

rn=a __sinB (63)

sin(m—a—p)

Taking into account expressions (59), (60) and (63) in expression (56)

. T3
sin
I 13174

_ ) ) TTy \ | mTy
XxX=a - ( T ) coS (TlHZ) cosS (T5+T6) (64)

T1+T2 T3+7T4

By carrying out similar reasoning for the coordinate M(x), we can write the
following expressions for the coordinates M(y) and M(z):
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T1+T2 T3+7T4

y=a Sizr(%)m )cos( i ) -sin( dar: ) (65)

sin( T5+7Te T1+7T2

. (T TTy
SN\ ——————
2 T7+71g

. TTg Ty
Sin\—————"—
T5+Te¢ T7+Tg

In this paper, it is assumed that the coordinates of the object M(x,y,z), determined
by photodetectors (registered moments of time 7), will be transmitted via a radio
channel based on programmable logic controllers (PLC).

The proposed systems are not very complex in design. However, a large number of
such systems, both individually and together with each other (in a complex case), are
capable of operating at very high speeds based on PLC.

The results obtained can be useful for upgrading or creating new types of
specialized equipment in the field of intelligence and defense.

z=D>b'

(66)
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