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OPI'AHIYHE BUPOEHUILITBO - IPIOPUTETHUH
CTPATETTYHUA HAIIPSIM COIIIAJIBHO-
EKOHOMIYHOI'O PO3BUTKY ) KUTOMUPCBHKOI
OBJIACTI

BoakiBcbka A. M.,

KaHJIUJaT EKOHOMIYHHUX HayK, AOLEHT, ipodecop kadenpu dhyHaaMeHTaIbHOI
M1JITOTOBKU, YIIPABJIIHHS Ta aJIMIHICTPyBaHHS.

Kuromupcwkuii iHcTUTYT [IpAT «BH3 «MAVII», M. XKutomup

Kaumenko T. B.,

KaH]I. CIIIbCHKOTOCTIOAPChKUX HAYK, TOIEHT,
JIOLIEHT Kadeapu IPyHTO3HABCTBA Ta 3eMJIepoOCTBa.
[Tonichkuii HalllOHATIBHUM YHIBEPCUTET, M. JKutomMup

KponuBuuubkui P. b.,

KaH]I. ClITbCHKOTOCTIOAPChKUX HAYK, TOIEHT,
JIOLIEHT Kadeapu IPyHTO3HABCTBA Ta 3eMJIepoOCTBa.
[Tonichkuii HalllOHATIBHUM YHIBEPCUTET, M. JKutomup

BoJakiBcbka A. M.,
OakanaBp cremianbHOCTI 201 «ArpoHOMIsH.
[Tonichkuii HalllOHATBHUMN YHIBEPCHUTET, M. JKuTomMup

[Nocniogapcebka MisTbHICTh CYMPOBOKYETHCS 3HAYHUMU BUTPAaTaMU PI3HUX BHIIB
eHeprii Ta 3a0pyJHEHHSM HABKOJHWIIHBOTO CEpeloBHUINA. Y CBOIO 4epry,
BIJIHOBITIOBJIbHI PECYpPCH, SIKI BUKOPUCTOBYIOTHCS y TOCHOAAPCHKINA iSTTBHOCTI,
XapaKTepU3yrThCs 0OMexeHIcTIo. Lle o3Hauae, 110 € norpeda y HOBUX 1HHOBAI[IHHUX
pIIIEHHSIX, SIK1 [TOB’I3aH1 3 TUM, 1110 OCHOBHOIO CKJIaJJOBOI0 BUPOOHUIITBA MAaIOTh CTaTH
caMe OpraHiyHl BIJHOBJIIOBaHI Matepiayii. Yepes 1e CyTTeBO 3pocia yBara o
npobsieMaTuku GopMyBaHHS 010€KOHOMIKU Ta OPTAaHIYHOTO BUPOOHUIITBA.

B nocmimxennsx b. Kosakca, M. Ilpacaga, M. IIpocnepi, P. Cicro, P. ®ykca ta
IHIIUX OOTPYHTOBAHO, III0 PO3BUTOK O10CKOHOMIKHM HaJa€ I0AATKOBI MOKJIHMBOCTI
IIOJI0 BHPIMIEHHS MPOOJIeM HEecTadl MPOJOBOJILCTBA Ta MPOOJIEM EKOJIOTTYHOTO
cepenoBuila. Y CBOIO 4epry, yKpaiHChKI HAYKOBI[I HArOJIOMIYIOTh Ha HEOOX1THOCTI:

1) iHTeHCMBHOTO PO3BUTKY OloekoHOMikM — A. Ilpomamnukina, C. ®enun, b.
KoBanwoB, B. Irnatuenko, B. Jlumap, C. Tkanenko, M. TanaBups, JI. 'azyna, M.
lNazyna, A. Onemiko, O. Onbmancekka, O. byaskosa, C. beoko, /1. lepsi, 1. [psaxonoB
Ta 1HIIII;

2) BeJIeHH1 CUIbCHKOTO TOCIIOIAPCTBA 3 BPAXyBaHHAM €KOJOTTYHUX HACTIAKIB JJIsI
ciibehkux Teputopiit — P. Kopineup, T. Yalika Ta iH1i;

3) 3abe3nedyeHHl CTajioro MpPOJOBOJBYOTO PO3BUTKY HAa OCHOBI OPIraHIYHOIO
BupooOHuiTBa — €. Kupumok, FO. Cnua Ta iHmI.

10
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Bce Oinmbiie yBarm mOpUAUIIETBCS O100PIEHTOBAHOMY HAIMPSMKY PO3BUTKY
CBITOBOI ©KOHOMIKH, SKHH T0TpeOye ¢GopMyBaHHS Ta 3MiH 3aKOHOJABYOTO
PETYJIIOBaHHS, 1HCTUTYIIIOHATIEHOI Ta COIIAIbHOT CTPYKTYPH 32 yMOB, IO HA HUX
BITMBAIOTH HAYKOBI pO3pOOKH BU3HAHUX CBITOBUX HAyKOBIIB [ 1]. AHami3 10CTiIKEeHb
HaJaB MIJCTaBU BU3HATH, III0 3HAYMMOIO CKJIAJIOBOIO O100pIEHTOBAHOI €KOHOMIKU €
opraHiyHe 3emJiepoOCTBO, TBAPMHHUIITBO Ta BAPOOHUIITBO MTPOIyKTIB XapuyBaHHs. Le
03HAYae, 1110 BUPOIIYBAHHS Ta BUTOTOBJICHHS IPOYKTIB XapuyBaHHs OyJie €KOJIOT14YHe
Ta 6e3neune, To0To TakuM, e ['MO Ta mIKiyIMBI XIMIYHI PEYOBUHU € BIICYTHIMU. Mu
posnoaisieMo aymMky €. Kupummoka [2], C. CiuBu [3] Ta A. Ipomanukinoi [4], sxi
CTBEPKYBaJIH, 1110 TaKa TisTbHICTh CTUMYIIIOE JIO:

1) cTBOpeHHs I1HHOBAILIMHUX Ta OE3MEYHUX TEXHOJOTIH OOpPOOKH TIPYHTY Ta
IIPOIIECIB BUPOIIYBAHHS arpoIpoayKIli i i mepepoOKu Ha MPOIYyKTH XapdyBaHHS,

2) MABUIICHHS YPOXKAMHOCTI Ta MPOJYKTUBHOCTI OCHOBHUX IIPOLIECIB
CLILCHKOTOCTIOIAPCHKOTO BUPOOHUIITBA;

3) 3ampoBa/KEHHS KOMIUIEKCY €(EKTHBHUX MENTIOPATUBHUX Ta arpoXiMidyHUX
3aXO0/I1B;

4) BupimieHHs po0iaeMu 3a0pyTHEHHSI TOBKIILIA.

C. ®enaunun, b. KoBanboB Ta B. IrHaT4eHKO CTBEPIKYIOTh, IIO «IEp:KaBHA
O0l0EKOHOMIYHA CTpareris He c(opMoBaHa, OIOTEXHOJIOTIYHUNA PO3BUTOK Mae
MOBUJIBHUM TEMIT Ta CIOCTEPIraeThbCs (PparMEHTApHUI XapakTep BHKOPUCTAHHS
O10TEXHOJIOTI JIMIIE Y CUIbCBKOMY TOCHOJAPCTBI, (apManeBTULl, Xap4dOBIi
MIPOMUCIIOBOCTI Ta O10eHepreTui» [5, c. 22]. A ot B. JIlumap nepekoHanuii, mo s
PO3BUTKY YKpaiHChKOi Ol10€KOHOMIYHOI CTpaTerii moTpiOHO «... CTHUMYJIIOBATH
B3a€EMOJIII0 Hayku, Oi3Hecy Ta ypsAay [UIIXOM  PO3pOOKH  BiAMOBIAHOI
iHbpacTpykTypu» [6, ¢. 51]. MU MNOBHICTIO TMOTOJKYEMOCS 3 BHUIICHABEICHUMU
TE3aMH.

Brnepie crpareriunuii mepcnekTuBHUM TuiaH Ha mepion 2016-2040 pp. Oys
po3po0ieHuit B AMepuili (BiH OyB CIIpSIMOBAaHUI Ha CTATuii €KOHOMIYHHUM PO3BUTOK, a
iioro ocHoBOIO Oyjia 610€KOHOMIKa, SIKa Maya CIPUATH 3a0€3MEUCHHIO TiBUILCHHS
SKOCT1 HUTTSI HACEJIEHHs KpaiHu, BUKOPUCTAHHIO aIbTEPHATUBHUX JIKEPES CHEprii,
CTBOPEHHIO JIOJIATKOBUX HOBUX poOounx Micub) [7]. Crparerii po3BUTKY
010€KOHOMIKM TIPUHHATI B 0araThoX KpaiHax CBITY. YKpaiHa TaKoX Mae€ BIJIACHY
CTpATETiI0 PO3BUTKY, sSIKa 3aJCKIapoBaHa y TakoMy JIOKyMeHTi sk «KoHmenris
Jlep>xaBHOI cTparterii po3BUTKY 010ekoHOMIKHA YKpainu 10 2030 poky (mpoekT)» [8].
VY HOKyMEHTI BUZHAYEHO:

1) cTBOpeHHS! KOHKYPEHTOCTIPOMOKHOT O10€KOHOMIKHM Ha TJ100abH1i OCHOBI;

2) ctBOpeHHs1 0a3u (HAyKOBO-AOCTIAHOI Ta BHPOOHUYO-TEXHOJOTIYHOI) ISt
dhopMyBaHHS Mirany3eil 6106KOHOMIKH;

3) 3pocTaHHsS BHYTPIIIHBOTO TMOMUTY Ta OOCSTIB €KCHOPTY O10TEXHOJOTIYHOT
MIPOYKITIi;

4) popmyBaHHS PO3BUTKY O10€KOHOMIKHM 33 PaXyHOK IHCTUTYIIHHUX YMOB;

5) iHTerpaiiisi B MiXKHApOJHY CUCTEMY O10€KOHOMIKH.

Ak cBimYaTh JOCHIDKCHHS, Maike HEKOHTPOJbOBAaHA 1HAYCTpialli3allis
CUIBCBKOTO TOCIOJApCTBA Yy HAlIi JepXaBl € TNPUUYMHOIO BUHUKHEHHS HU3KHU

11
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HETaTMBHMUX HACIIAKIB, K1 OB’ sA3aH1 3 TakuM [9, 10]:

1) 3HIKEHHSIM POIIOYOCTI IPYHTIB,;

2) MaiiHHAM JKATTE3IaTHOCTI KyJIbTYPHUX POCIIVH;

3) 3a0pyTHEHHSIM BOJTHUX PECYPCIB;

4) miABUIIEHHSIM HECTaOlIbHOCTI €KOCUCTEM;

5) 3anmuikaMu XiMIYHUX PEYOBHH Y MPOIYKTax Ta iX HETaTUBHUM BIUTMBOM Ha
3JIOpOB’S SIK JIFO/ICH TaK 1 TBAPUH;

6) 3a0pyTHEHHSIM HABKOJIMIITHBOTO CEPEOBUIIA O10JIOTTYHUMHU BiAXOIaMU;

7) yTumizalie€ro pi3HUX BUJIIB MaKyBAIBHUX MaTepiaiiB TOIIIO.

OTxe, MOTY>KHHM PO3BUTOK OI0EKOHOMIYHMX TMPOIIECIB IOJO PO3BUTKY
arponpOMHUCTIOBOTO KOMIUIEKCY YKpaiHU 3 METOIO MOJOJaHHS MPOJAOBOIBYOI KPU3U
nepeadayvac:

1) BiZHOBJICHHS MPUPOJIU 32 PAXyHOK TOTO, IO OyJie CKOPOYEHO BUKOPUCTAHHS
XIMIYHUX PEYOBHH (Y MEPIILY Yepry, NECTUIUIIB);

2) 3a0e3ne4eHHs 3HaYHO CTIMKOI XapuoBOi CUCTEMU BJIACHOI JIEPKABH;

3) y3rojKeHHS BXKE€ IOOYJAOBAaHUX MPOJOBOJBYMX CHCTEM 13 CBITOBHUMHU
MPOAOBOJIBYMMH cucTeMami, 10 Ha AyMKy O.}O. byaskosoi ta 1.O. /IpsiKOHOBOI, «...
JTOIIOMOYKE TOOyayBaTH CTajll IMPOJAOBOJBYl CHUCTEMH BIAMOBIAHO €BPOIEHCHKOTO
3eneHoro Kypcy Tta Ctparerii Bif JlaHy 10 CTONY, 3a0€3MedyI0ud IpU IbOMY TPUBAITY
MIPOJIOBOJIbYY O€3MEKy Ta 3aXMIAI0YH Halle 310poB's» [12, c. 71].

Kpim Toro, opra"iusi poOCIUHHUIITBO, TBAPUHHUIITBO Ta BAPOOHUIITBO MTPOTYKTIB
XapuyBaHHS € YyCl TIJCTaBM BU3HATH CTPATETIUHUM HAIpsSIMOM 3a0e3NeyueHHs
KOHKYPEHTOCTIPOMO>KHOCTI €KOHOMIKHM PErioHIB YKpaiHW, 10 MiATBEPIKYETHCS Y
cratrti «Hanpsimu  po3BUTKY OIOEKOHOMIKM B TEPCHEKTHUBI  MICISIBOEHHOTO
BIIHOBNIEHHSI YKpainu» [13], 1€ CTBEp/UKY€EThCA, IO «... YKpaiHa Ma€ CTBOPUTU
CTay, IHHOBalliiHY, pecypcoedeKTUBHY €KOHOMIKY, IHTEIPOBaHY y CBITOBUM MPOCTIp,
AKa TOEJHYE TPOJOBOJbYY O€3MeKy 31 CTIMKUM BUKOPUCTAHHSM BIJHOBIIIOBAHUX
JDKepes1 eHeprii Ta pecypciB Juist mpoMuciaoBocT» [13, c. 26].

Jlo mpoBiAHUX Taly3eil €KOHOMIKM OUIBIIOCTI oOnacTed YKpaiHU HaJIeKUTh
cuIbChbKE TocnoaapctBo. Tomy, Kutomupcbky 0051acTh, sika pa3oMm 3 BoauHCBKORO,
Binnunpkoro, KwuiBcbkoro, PiBHEHCBbKOIO, XMEIBHUIbKOIO Ta YepHIriBChKOIO
oOnacTssMu YKpaiHu 3a 0OCSIOM CUIbCHKOTOCIOAAPCHKOTO BUPOOHUIITBA Ma€e
CepeliHIi PIBEHb CIBCHKOTO PO3BUTKY, OOpaHO Cy0’€KTOM JTOCIIIIKEHHS.

CinbCcbKOTOCTIONAPCHKI  MIANpHEMCTBA JKUTOMUPIIMHA HANAIOTh TepeBary
BHUPOIIYBAHHIO O3UMOI MIIEHUIll, KYKYPY/3H, KUTa, TOPOXY, BIBCY, TPEYIli, SYMEHIO,
KUTY Ta MPOCY, a MIOAO0 KYJIbTyp TEXHIYHOI TPyH — COHSIIHHUKY, COi, IIyKPOBOMY
OypsIKy, JTIbOHy Ta XxMemro. IlpuBaTHI JgOMalIHI TOCHOJAPCTBA HACEJICHHS €
BUPOOHHMKAMU TUIOJI00BOYEBOT MPOAYKIIii, 00 BUPOIIYIOTh KapTorut 97 %, oBouiB — 98
%, ToiB Ta sArig — 72 %. OTKe, came MpYUBaTHI JIOMAIIIHI TOCTIOIaPCTBA € TOJTOBHUMH
MOoCTavYaJIbHUKaMU TIPOAYKTIB Xap4yyBaHHS JJI HACEJCHHS, ajie IPU IIbOMY BOHH €
(1HaHCOBO MEHII MOTYKHUX Ta TEXHIYHO 3a0e3reyeHuMu BUpoOHuKamu. Kpim toro,
came JJoOMalllHl IpUBaTHI TOCMOAAPCTBA € 1HIIaATOpaMH 3MIH ACOPTUMEHTY MPOAYKIIIT
ATigHUITBA. Tak, HalPUKIIaJ, BUPOITYBaHHS TAKUX KYJIBTYD SIK KH3WJI, )KypaBJIHMHA Ta
OpyCHUIIS O3BOJIAIOTH HE JIMILE BUIbHO BUMTH Ha PUHKHU 30yTy 4epe3 BiACYTHICTb
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CWJIbHOI KOHKYpEHIIi, a TaKOX EKCIOPTYBaTH CBOIO MPOAYKIIIO STiTHUIITBA,
caJliBHHIITBA Ta TopixiB B Amkup, Cep6ito, Ipak, Jlisan, Mopnanito, Azep6aiimxan,
JIutBy, CnoBeniro, ®panmiro, Typeaunny, Higepiaanam, ABCTpiro Ta iHIIN KpaiHH.

Ha nanuit gac yepe3 aBapito Ha HAEC (1986 p.) 371 nHaceneHuii myHKT 00J1acTi
BIJIHECEHO JI0 30H PaJi0aKTHBHOTO 3a0PYyIHEHHS, a I MPHU3BEIIO JI0 TOT0, IO 3HAYHI
01l 001acTi 3a0pyIHEHI palioaKTUBHUMU 130TonaMu (1e3iii-137 ta cTpontii-90).
Yepes 11e Ha cUCTEMHI 0CHOB1 JKUTOMUPCHKUM OOJaCHUM IIEHTPOM PaioOTIYHOTO
KOHTPOJIFO Ta BHKOHAHHS 3axXOJIB IO JiKBigamii HachigkiB apapii Ha UYAEC
3MIMCHIOETHCS KOHTPOJIb 3a piIBHEM pasl0aKTUBHOTO 3a0pyHEHHSI
CLIBCHKOTOCTIONAPCHKOT MPOAYKIIT Ta MPOAYKTIB XapuyBaHHS.

CinibCcbKe ToCToJapCcTBO HAJIEKHUTH JI0 TUX Tally3eid eKOHOMIKK KUTOMUPCHKOI
obJacTi, sIKi BIAITPalOTh MPIOPUTETHY POJIb Y PO3BUTKY i1 CIIBCHKHUX TEPUTOPIM.
Pesynbrat aHamizy BUSIBUWIM T[IO3UTUBHY JIMHAMIKYy 3a TOKa3HUKOM BaJOBOi
CUIbCHKOTOCTIOAAPChKOI MpoayKuli JKUTOMUPIIMHY, fKa CTaOUIBHO 3HAXOJUTHhCS B
nepuIii aecsTi cepes] perioniB Ykpainu. TeHIeHIlisl HOpIYHOro 30UIbIICHHS YaCTKU
CUIBCBKOIO TOCIOJAPCTBA OCTAHHIX 5 POKIB y BaJlOBIM JI0AaHIN BapTOCTI 00JacCTI
CBIIUYUTh NPO MOAAIBIII MEPCHEKTHBU MJII E€KOHOMIYHOIO 3pOCTaHHsA. Baxmuse
3HAYEHHS Ma€ 1 rajly3b BUPOOHUUTBA XapyOBUX IMPOAYKTIB Y€pe3 B3a€MO3B’S30K 3
CUIBCBKHMM T'OCIIOAAPCTBOM, aJie uepe3 mpodiemu 30yTy, TpaHC(pOopMaIiio CIIOKHUBYOTO
MOMUTY Ta MOCUJIEHHS KOHKYPEHI[lI MNOoTpedye MOIIyKy HOBHUX HIAXOAIB IIOAO
3a0e3MeyeHHs] KOHKYPEHTO3JIaTHOCTI Ta Opi€HTalli Ha HOBUH CTpaTeriyHUM
noTeHIian. Taka mo3ullis 3HaMIIIa CBOE BIIOOpaKEHHS Yy JOKYMEHTI, III0 Ma€ Ha3BY
«Ctpareris po3BuTKy Kutomupchkoi obnacti Ha mepiog g0 2027 poky» [14], ne
3a3HAYEHO, 1110 CTpPATEriyHUM OpieHTUpoM obmacti Ha 2021-2027 poku €
iHTeHCU(DIKAIlIA CUIBCHKOTO TOCIOAApCTBAa Uepe3 3ampoBaKEHHS 1HHOBAIH, sKi O
HaJaJld 3MOTY OHOBHUTH TEXHOJIOTIUHI MPOLIECH HUISXOM BIPOBAIKEHHS HAYKOBHX
JIOCATHEHb Ta IPOTPECUBHUX MPAKTHUK.

JlociIKeHHS BUSBUIIM, 110 OPTaHIYHE BUPOOHUIITBO 00JIaCT1 3a3HA€ HETATUBHUX
3MiH. ko «y 2014 poui Ha Teputopii JKUTOMUPUIMHU OpPraHIYHUM BUPOOHULITBOM
3aitmanuca 9 mianpueMcTs, a' y 2019 poui — 35, uio y 4,25 pas3u Oi1blie Ta CTAHOBUTh
5,5% B 3arajibHOI KUIBKOCTI IOpUIMYHUX 0Ci0 (631), mo oTpumanu ceptudikatu
BIAMOBIIHOCTI B YkpaiHi» [14, c. 101], To y 2021 p. «... BApOOHUUTBO OpraHIYHOL
MPOJYKLII MPOBOJATH 25 ClIBCHKOIOCIOAAPCHKUX MIJANPUEMCTB Y PI3ZHUX Tamy3sx»
[15]. Ha namry gymKy, Taki KUJTbKICHI HEraTUBHI 3MIHM MOXYTh OyTH 0OyMOBIEHI
BrutBoM nanaemii COVID-19 Ta BilickkoBuME JissMu B YKpaiHi, 60 Oyiu MpuIrnHAME
MOSIB1 CEPHO3HUX EKOHOMIYHUX MPOOJIEM HE TIJILKH B arpapHOMY CEKTOpi 00J1acTi, a i
y OLIBIIOCTI Tally3el eKOHOMiKM YKpainu, KpiM TOro, BOHM MOCWJIMIIA 3arajibHY
CBITOBY KpH3y, HACIJIKOM $KOI CTall0 CKOPOYCHHS OOCATIB BHPOOHHUIITBA
CLTBCHKOTOCTIOIAPCHKOT MPOYKITIT Ta 3pOCTAHHS I[1H HAa MPOAYKTH Xap4ayBaHHS.

OTxe, HOBUM CTpaTEriYHUM HaIpsiIMOM B eKoHoMill JKuTomupcbkoi 00sacti
1010 3a0€3MEeUeHHS] KOHKYPEHTOCIPOMOXXHOCTI 1i €KOHOMIKM Ma€ CTaTh CcaMme
OpraHiyHe POCIMHHUITBO, TBAPUHHUIITBO Ta BUPOOHHUIITBO OPraHIYHUX MPOIYKTIB
xapuyBaHHs. Lle MATBEpIKYEThCS 1 MO3UTHUBHOK JHWHAMIKOIO MPO BHYTPILIHIM
OpraHiYHUI PUHOK (HAHOUIBIIUM MOMUTOM CEepe]l CIIOKUBAYIB OPraHIYHOI MPOAYKIIIT
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KOPHUCTYETHCA XJ110, 0BOY1, PPYKTH, KPYIT HI BUPOOU Ta MOJIOYHI MPOIYKTH), SIKUH 3
KOXXHHM POKOM B 00J1acTi juiie Habupae o0epTiB MOMYJSPHOCTI, a TAKOK CTPIMKUM
CBITOBUM 3pPOCTAHHSAM TIONHUTY Ha cepTHU(]IKOBaHI MPOIYKTH XapUyBaHHA, «3I0pPOBE
Xap4yBaHHA» Ta «YHCTI NPOAYKTH». [lepeBakHa OUIBIIICTH OMEPATOPIB OPraHIYHOTO
BUPOOHUIITBA 00JIACTI TPUBAJIUN Yac CBOIO MISUIBHICTH 30CEPEIKYIOTh Y MOJIOUHIN
rayry3i, pOCIMHHUIITBI, TBAPUHHHUIITBI Ta NMTaxXiBHUIITBI, a, TOJIOBHE, MAIOTh HE JIHIIEC
0i3Hec-ycmixu, a ¥ mpakTu4Hi edeKTHBHI HampaioBanHsa. KpiM Toro, BUpoOHUKHU
OpraHivyHOi MPOAYKIli 00JIacTI OPIEHTOBAaHI HA €KCIOPT. Y MepesiKy MPOAYyKIlii Ha
€KCIIOpPT 3€PHOBI, AT0JU, TPUOH, MACISIHUYHI 1 0000B1 KyJIbTYpH, M SICHI Ta MOJIOYHI
NPOJYKTH, JHKEMH, COKH, MEJl Ta MPOAYKTH 3 HbOTO, IIITIONII Ta JIIKapChKl TPABU MalOTh
NpIOPUTETHE 3HAYEHHS, a MpOLEeAypa PEryiOBaHHS 1 KOHTPOJIIO BU3HAYAETHCA
3akoHoM Ykpainu «I[Ipo 0CHOBHI MPUHIIUITHA Ta BUMOTH JI0 OPIaHIYHOT'O BUPOOHUIITBA,
00Iiry Ta MapKyBaHHsI OPTaHIYHO1 IPOIYKIIii» [16].

Takum yMHOM, Opi€HTAallisl HA OpraHIYHE CUTLCHKOTOCTIOIAPChKE BUPOOHUIITBO 3a
pPaxXyHOK I1HBECTULIMHHUX PECYpCIB Ta 3alpOBaHKEHHS CYYaCHHX 1HHOBALIITHUX
TEXHOJIOT1H 1Ay Th MOXJIMBICTh 3a0€3MEUUTH CTIHKHUI PO3BUTOK HE TUIBKU CLUTbCHKUX
TEepUTOpIK 00JIACTI, a ¥ 3arajbHUI COLIATbHO-€KOHOMIYHUNA PO3BUTOK JKUTOMUPCHKO1
00JacTi, 3MEHUIMTH TPYJIOBY MIrpamiio, CHOPHUATH IMIJBUILIEHHIO SKOCTI KUTTA
HaceneHHsl. OCHOBHUMM YMHHUKAMHU, SIK1 3[1aTHI OyyTh aKTUBI3YBaTH CTpaTEr1uHUN
PO3BUTOK 010€KOHOMIKH B JKUTOMHUPCBKIM 001aCTI €:

1) peamnizailisi MOJITUKU PO3BUTKY O10€KOHOMIKH, B OCHOBI SIKOT OyJ1e 3aKJIafeHO
IITBEPKCHUH e€(heKTUBHMI JOCBI 100 11 peami3allii 3a MUKIOM «BHPOOHHIITBOY
<> «PETYIIOBAHHS <> «OOMIHY» <> «CIOKUBAaHHS 3 BIMOBIIHUM BIJOOPaKEHHSIM B
CTpaTeriyHUX JOKYMEHTax PpI3HMX OpraHiB  yNOpaBiiHHS  (PEriOHAJIBHOTO,
MYHIIUIIAJIBHOTO Ta rady3€BOro PiBHSX);

2) crnpusiHHS CTBOPEHHIO 3pOCTaHHS PIBHS CHHEprii, sKuil mepeadadae, 1o
BiIXO OCHOBHMX EKOHOMIYHUX Tamy3eld oOnacTi, SKUMH € CIIbChbKE 1 JCOBE
roCrmoapcTBo, J00yBHAa Ta XapyoBa MPOMHUCIOBOCTI, NUIAXOM 1HHOBAIIHHUX
TEXHOJIOT1M TepepoOKU TEpPEeTBOPATHCS B IHINI IIHHI MPOMYKTU IJIsi 30epeKeHHS
XapyoOBUX MPOAYKTIB HA OCHOB1 OpraHi3allli Takoro BUpOOHHIITBA;

3) 3acTOoCyBaHHS MIATPUMKH (TIPSAMOT Ta HEMPSIMOT) PO3POOHHKIB Ta BUPOOHUKIB
OlompoAyKIIIT Yepe3 IHCTPYMEHTH, SIKI MI)KHAPOHOIO MPAKTUKOO MiATBEPIUIN CBOIO
edexkTuBHICTh ((iHaHCYBaHHS pO3pOOOK KOHIemiii 30yTy; (OpMyBaHHS KaHaJIB
peanizanii; ¢iHaHCYBaHHS 3 JIEPKABHOTO OFOJKETY KYIIIBIIO OPraHIYHOI MPOAYKIII,
KA BUKOPUCTOBYETHCS B MPUTrOTYBaHHI IIKUIBHUX 001/1B; KOMIEHcallli BUTpaT ado
NUIBIH Y cepTU(IKALl NPOAYKIi; MOAATKOBI MJIbIM; MJIBIOBE KPEAUTYBAHHS TOLIO);

4) 30uTbLIEHHS 1HBECTULIN y cdepy OIOTEXHOJNOTINA AJii CTBOPEHHS CHUCTEMH
JOCTYIy 70 BIIOMHUX «O103HAaHb» 1 O10TEXHOJOTIH, CUCTEMHU MIATPUMKH TpaHchepy
0l0TexHOJIOT1H, (opMyBaHHS 0a3u MEpPeAOBHX TEXHOJIOTIH, (QoHmy O010JI0TI4HOI
MOPOJIYKII 1 T. 1.;

5) 3naificHeHHS e(EeKTUBHOIO YINPAaBIIHHA 3€MEJNbHUMH pecypcamMu 00J1acTi
IIUISIXOM 1HBECTYBaHHS 1HGPACTPYKTYpPH arpapHOTO PUHKY, MIATPUMKH MPOEKTIB, SIKi
HaIpaBJIeHHI HA CTBOPEHHS arpapHUX TEXHOJIOTTYHUX MIaTHOpPM;

6) opraHizailii MIATOTOBKH Ta CTUMYJIOBaHHS TMEPEMiArOTOBKH KaJIpOBOTO
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3abe3neueHHs cdepu O10TEXHOJIOTIH Ta O10EKOHOMIKM HIIAXOM (OpPMYyBaHHS Ta
MPOCYBaHHS TMPOEKTIB OPTraHIYHOTO BHUPOOHUIITBA, HOBOI KYyJIbTypU CHOKHMBaHHS
OlompoayKiIii.

Bapro 3a3HaumTH, moO «...B yMOBaxX BIHCBKOBOi arpecii pd 3pocTae poJib
010€KOHOMIKM B KOHTEKCTI MICISBOEHHOTO BIJHOBJICHHS YKpaiHU Ta 1HCTPYMEHTIB
3a;y4eHHs IHBECTHUIIIN, 30KpeMa BeHUYpHOTo (hiHAaHCYBAaHHS, TPAHTIB, 1110 € BaXKJIUBOIO
MePEeTyMOBOIO TTPUCKOPEHHS €KOHOMIYHOTO 3POCTaHHS, MEPEXOAY 0 1HBECTHUIIIHHO-
1HHOBAI1ITHOL MOl PO3BUTKY E€KOHOMIKH Ta M IBUIIEHHS il
KOHKypeHTocnpoMoxHOCcT» [17, c¢. 12]. Tomy, oOpaHuMH cTpaTeriyHUMH
OMEepPaTUBHUMHU HUISIMH 117151 JKUTOMUPCHKOT 001aCTI MAIOTh CTATH:

1) maxcumanvhe CnpusHHA HepmepcoKiti  OINIbHOCMI U000 OP2aAHIYHO20
CLIbCLKO20CN00ApPCbKo2o  GupodoHuymea. Ilo3UTMBHA  MpakTHKa  OPraHigHOIO
BUpPOOHUIITBA MOXe OyTH 3abe3leueHa PO3LIMPEHHSM MOMKIMBOCTEH MIATPUMKHU
dbepMepcTBa NUIAXOM  BIAMNOBIAHOI  (DIHAHCOBOI  MIATPUMKH  uepe3  (oHIU
3araJbHOJCPKABHUX Ta OOJIACHUX IUIBOBUX MPOTPaM PO3BUTKY arporpOMHUCIOBOTO
KOMILJIEKCY; peaji3allilo IHBECTUI[INHUX MPOEKTIB, SIKI HAIPABJICHI HA MAaKCUMaJbHY
nepepoOKy OPraHivuHO1 CLIIBCHKOTOCIOAAPCHKOI MPOIYKIIT T MPOEKTIB KOMILJIEKCHOTO
PETiOHATIEHOTO PO3BUTKY 3 3AJIyYEHHSIM KOLITIB 3 AEP>KaBHOTO (POH]Ty pErioHAIBHOTO
po3BUTKY, komTiB €C y pamkax peanizamii NUIOTHUX IHIIIATUB Ta MIKHAPOAHOI
TEXHIYHOI JOITOMOT'H TOIIO;

2) iHeecmy8aHHsA NPOEKMIB, SAKI MO8 A3AHI 8 OPSAHIYHUM BUPOOHUYMEOM MA
CHPAMOBAHI HA BepMUKANbHY inmezpayito. ba3oro nis PO3MIMPEHHS OPraHIYHOTO
BUPOOHUYOIO TPOLECY € BEpTUKAJIbHA IHTErpalis, $Ka JO3BOJIAE€ TO€AHATU
BUPOOHMIITBO OPTaHIYHOI TMPOJYKII POCIMHHHUIITBA Ta TBAPWHHHUIITBA, WOTO
oOcnyroByBaHHs, MepepoOKy 1 peamizaiil0o B €IWHUANA JaHIOr. BepTukaibHy
IHTErpallilo0 € MOXKJIMBICTh JOCATTH uepe3 o0’ eaHaHHs (pepMepiB 3 mepepoOHHKaMU
OpraHiyHOi arpapHoi MpoAyKiii ado 3aly4eHHsSM iX A0 Takoi iHTerpauii. Lle nacte
MOXJIUBICTh Yy TIEPCHEKTHMBI Ha 0a3l CTBOPEHMX BEPTHUKAJIbHO I1HTETPOBAHUX
rocrnofapcTB cpoOpMyBaTH OpraHIYHUM KIIACTeD;

3) nepeniocomoexa ma ni020mosKa Kaoposoco 3abe3nedeHts OJisl BNPOBAONCEHHS
IHHOBAYIUHULL MEXHON02IU Ma MEeXHIYHUX 3aco0i8 Y PIZHUX NpoYecax OpeaHiYHO2O
CLIbCLKO20CN00aPCbK0o20 8UupobHuymaea. J1jis pooboTH B OpraHiYHUX rOCroAapcTBax Ta
Ha OpraHiYHMX BUPOOHHUIITBAX MOTPIOHI CHEIIaTiCTH HOBOI (opmallii, IKy MOXKYTb
Hajmatu [HCTHTYT ciTbebKoro rocmogapcerBa Ilomices HamionanmpHOl akamemii
arpapHux Hayk Ykpainu, [lomicekuii HallioHaTBHUIN yHIBepcUTET Ta JKUTOMUPCHKHIA
arpOTEeXHIYHUM KOJICIIK;

4) cnpusnna opienmayii UPOOHUKIE OP2aAHIUHOI NPOOYKYII HA 308HIUHI PUHKU
30ymy. XapaKTepUCTUKH OPraHiyHOTO EKCIOPTy MaioTh OyTtu 0OyMOBICHI
EKCIIOPTHUM TIOTEHINAJIOM BUPOOJISATH MPOIYKIIIO, sIKa 31aTHAa 0y/1e KOHKYPEHTHOIO
Ha 30BHIIIHIX pPHUHKAX, TOOTO, KOHKYPEHTO3JATHICTb Ma€ CTaTH TOJIOBHUM
BUpIIIATBHUM (AKTOPOM 3a0€3MEUYEHHSI CTPATETIYHOTO EKOHOMIYHOTO PO3BUTKY
00JacTI;

5) nonynapuszayis nepesae cnodicusanus opeariunoi npooykyii. llomynspusartis
3IOPOBOTO XapuyBaHHS MOXeE BiAOyBaTHCS 3a paxyHOK MPOBEACHHS TEMaTUIHHUX
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(dhecTuBaiiB, CBAT, aKIliii, MPOCBITHUIIBKOT POOOTH 1 T. TI.

Taxkum ynHOM, MU TIEpEKOHAHA, IIT0 BUKOHAHHS BU3HAYCHUX CTPATETIUHUX ITiICH
3maTHl  3a0e3MeYuTH  MIABUIICHHS  KOHKYPEHTOCIPOMOXHOCTI  €KOHOMIKU
Kuromupcpkoi 005acTi 3a paxyHOK peanmi3alii Takoro HampsMy SK OpraHidHe
POCIMHHHUIITBO, TBAPUHHUIITBO Ta BUPOOHUIITBO MPOAYKTIB XapuyBaHHs. [ 11010
00JacTh Ma€ HEOOX1THUIA TIOTEHITI ]I, MOKJIUBOCTI, a, TOJIOBHE, MIO3UTHBHI MPAKTUYHI
pe3yibTaTH IIOAO OPTAaHIYHOTO BEACHHS CUIBCHKOTOCIOAAPCHKOI IsITBHOCTI Ta
BUPOOHUIITBA OPraHIYHUX MPOIYKTIB XapuyBaHHS y pe3yJIbTaTi:

1) TuHAMIKM 3pOCTaHHS MOMUTY Ta PUHKY OpraHIYHUX MPOAYKTIB XapuyBaHHS;

2) BUT1JIHOT'O PO3TallyBaHHs 00J1aCcTi y TPaHCIIOPTHO-TeorpadiuHii IJIOMIMHI, 110
HaJIa€ 3HAYHO O1IbIIE MICIb 71 30YTY TaKoi MPOAYKIIii;

3) MepCreKTUBHOCTI I 3a0e3NeyeHHs] KOHKYPEHTO3JaTHOCTI PErioHaIbHOI
€KOHOMIKH;

4) HanmaroJKeHOi B3a€MOJIlI 3 pErioHAIbHOI HAayKolo, TpaHchopmarii y
perioHabHy CMapT-CHeliali3alliio IUITXOM IUPOKOTro BIPOBAIKEHHS 1HHOBAIlIN Ta
UG poBUX pO3POOOK.

Kpim TOro, 3 KOXKHUM POKOM Bce OLIBIIE JIFOAEH MPAarHyTh BXKUBATH HATYPaJIbHI
IPOAYKTH 3 METOI0 30€peKEeHHsI CBOTO 3[I0POB’s, a Il 0O3HAYae, 110 CaMe 3POCTAaHHS
MOMUTY Ha TaKy MPOAYKIIIO € PYUIIHHOK CHJIOK JIJisl PO3BUTKY LI€iI ramy3i, sKa, 10
peui, mnocTiiiHO Oyae mnoTpedyBaTh HOBHUX JOCHIKEHb, YJIOCKOHAJEHHS Ta
3aIpOBaPKCHHS IHHOBAIIMHUX TEXHOJOT1M.

CnmcoKk BUKOPUCTAHUX JIKepeJI:

1. TanaBupst M., I'azyna JI., T'azyna M. IlepciektuBu po3BUTKY 010€KOHOMIKH
3aMKHYTOTO LHUKITY B VYkpaiHi. Pexum JOCTyIY:
https://www.researchgate.net/publication/376765682 Perspektivi_rozvitku bioekono
miki_zamknutogo ciklu v_Ukraini (nara 3sepuenss: 23.11.2024).

2. Kupumok €.M. Tpanchopmariiiss CTpyKTypU €KOHOMIYHHMX BIAHOCHH Ha
arpapHoMy puHKY Ykpainu [Enextponnmii pecypc] / €M. Kupumok, A.M.
[Mpomanukina // Egexmusna exonomixa. 2012. Ne 8. Pexum pocrymy:
http://www.economy.nayka.com.ua/?op=1&z=1323 (nata 3BepHenus: 23.11.2025).

3. CnouBa C. Sk nepeiitu Ha opraHiuHe 3emiiepoocTBo? [Enexrponnuii pecypce] /
C. Cnusa. // Aepobisnec cbo2ooni. 2016. Ne5(324). Pexxum noctymy: http://www.agro-
business.com.ua/ideii-i-trendy/522 1-iak-pereity-na-organichne-zemlerobstvo.html
(mata 3BepuenHs: 23.11.2025).

4. IMpomanukina A. M. IlepenyMoBY CTAaHOBJICHHSI Ta PO3BUTKY O10€KOHOMIKH.
Epexmusna  exonomixa  Ne 12,  2016.  Ne5(324). Pexumm  gocrtyrmy:
http://www.economy.nayka.com.ua/?op=1&z=5314 (nata 3BepHenHus: 23.11.2025).

5. ®enun C. M., KoBansoB b. JI., Irnatuenko B. M. bioekoHOMiKa: CyTHICTh
MOHATTSI, CTpATerii, cTaH Ta MEPCHEeKTUBU PO3BUTKY (popm B Ykpaini. Mexauizm
pecymosannua  exoromiku. 2019, Ne 3. C. 16-24. Pexum pgocrtymy:
https://mer.fem.sumdu.edu.ua/content/acticles/issue_42/Svitlana M_Fedyna Bohdan
_L Kovalov_Vitaliy M IgnatchenkoBioeconomics _the Essence of the Concept S
trategies Status and Pro.pdf (mara 3Bepuenns: 25.11.2025).

16



AGRONOMY
DEVELOPMENT OF SCIENCE THROUGH THE LATEST TECHNOLOGIES AND THEORIES

6. Jlumap B. B. IHO3eMHHMI1 10CBiA MATPUMKH PO3BUTKY O10€KOHOMIKHU. BizHec
Iughopm. 2019. Ne 2. C. 48-52. Pexxum moctymy: https://doi.org/10.32983/2222-4459-
2019-2-48-52 (nata 3BepHeHHs: 25.11.2025).

7. Strategic Plan for a Thriving and Sustainable Bioeconomy, U.S. Depertment of
Energy, December 2016. 56 p. (nara 3Bepuenns: 03.04.2024).

8. Konmemniisi mep>xaBHOI cTpaTerii po3BUTKY OioekoHOMikM Ykpainu mo 2030
poky (mpoekT). URL: https://nubip.edu.ua/node/72005 (mara 3BepHeHHs: 25.11.2025).

9. Yaiika T. O. Exosioriudi HaclIigKu TPAAUIIHHOTO CUILCHKOTO TOCIOAPCTBA.
Bicnux I[lonmascwvkoi deporcasroi acpaproi akademii. 2013. Ne 3. C. 95-99.

10. Kopineus P. Cinbcbkuii po3BUTOK : MOCIOHMK JJ1s1 (paxiBIiB 3 arpapHOIo Ta
CLIIBCBKOTO PO3BUTKY TepHUTOpiaibHUX rpomai. Kui, 2023. 158 c.

11. Tkanenko C. I. BioekoHOMIKa SIK TIPIOPUTETHUN HAIIPSAM CTaJIOTO PO3BUTKY.
Bueni 3anucku Yuisepcumemy «KPOK». 2018. No 49. C. 48-54. Pexxum poctyiy:
https://doi.org/10.31732/2663-2209-2018-49-48-54 (nara 3sepuenss: 25.11.2025).

12. bynskoa O.1O., [IpsikoHoB [.O. bioexkoHOMIiKa: MEPCHEKTUBU PO3BUTKY
arpoIpoOMMCIIOBOTO KOMIUIEKCY YKpaiHW IJid1 MOAOJaHHS  IPOJOBOJIBYOI KPHU3H.
Lugposa exonomixa ma exonomiuna besnexa. Bumyck 6(06)/2023. C. 68-74. Pexxum
noctyiy: https://doi.org/10.32782/dees.6-13 (mara 3BepHeHHs: 25.11.2025).

13. Onemko A. A., Onsmanceka O. B., byaskosa O. 10., be6ko C. B. Hanpsmu
PO3BUTKY OIO€KOHOMIKM B TEPCHEKTHBI MICISIBOEHHOIO BIJIHOBIICHHS YKpaiHHU.
IIpobnemu innosayitino-ineecmuyitinoco pozsumxy. 2022. Ne 28. C. 19-28. Pexum
noctymy: https://er.knutd.edu.ua/bitstream/123456789/20333/3/2-18-28-28.pdf (nmara
3BepHeHHs: 25.11.2025).

14. Crparerii po3Butky KutoMupcrkoi oosacti Ha niepion a0 2027 p. (omarok
710 pimeHHs o6acHoi paay Big 18.12.2019 Ne 1722). Pexxum noctymy: Ctpareris po3B.
obmnacTi 10 2027 p..pdf (mata 3Bepuenns: 25.11.2025).

15. JlemapTaMeHT arpompOMHCIIOBOIO PO3BUTKY Ta EKOHOMIYHOI MOJITHKU
Kutromupcebkoi obnaepkaaminicTpanii. Pexxum poctymy: https://aprdep.zht.gov.ua/
(mata 3BepHeHHs: 25.11.2025).

16. IIpo OCHOBHI MPUHLKIK Ta BUMOTH IO OPTaHIYHOTO BUPOOHMIITBA, 00Iry Ta
MapKyBaHHsI OpraHidyHoi npoaykuii : 3akoH Ykpainu (Bimomocti BepxoBHoi Paau
(BBP), 2018, No 36, CT. 275). Pexxum JOCTYTY:
https://zakon.rada.gov.ua/laws/show/2496-19#Text (nara 3Bepuenns: 25.11.2025).

17. bynsxosa O., epsim [I. [aBecTHIIil 1Is1 TOBOEHHOTO BIIHOBJICHHS Y KpaiHH.
Tpancgopmauyivina exonomika, 2023. Ne 4 (04). C. 9-13. Pexum pocrtymy:
https://transformations.in.ua/index.php/journal/article/view/40/39 (mara 3BepHEHHS:
25.11.2025).

17



AGRONOMY
DEVELOPMENT OF SCIENCE THROUGH THE LATEST TECHNOLOGIES AND THEORIES

BIIJIUB ATPOXIMIYHUX ITIOKA3HUKIB HA AKICTb
CIHA 3 PI3BHOTPAB’A

Kiaumenko Muxkosia OsiekcanapoBud,
1. C.-T. H., Ipoecop

Bap:keas Oubra BajnenTuniBHa,
ToKTOp (inocodii, crapiiuii BUKIaaay

Pabemko fApociaas Iroposuy,

acIripaHT

HarmionaneHuil yHIBEpCUTET BOAHOIO I'OCIIOIAPCTBA Ta IPUPOIOKOPUCTYBAHHS,
M. PiBHe, Ykpaina

Beryn. B yMoBax moBcemMiCHOrO BUKOPUCTaHHS (hepMepaMu, OpEeHAAPSIMH y 30HI
Jlicocteny m’ ITUMUIBHUX CUBO3MIH 3 BUPOILYBAaHHS MIIEHULI 03UMO1, KYKYPY/I3H, CO1,
COHSIIIHMKY, PINAaKy, MalOTh MICII€ BUITAJIKH, IO JJIs1 30€pEKEHHSI POIIOYOCTI IPYHTIB,
OTPUMAaHHS ClHa MPAKTUKYIOTh BKJIIOYATH Yy CIBO3MIHM 1 BUPOUIYBaTH OaraTtopiydHi
TpaBHU.

VY 3B’s3Ky 3 LM BUHHMKAE MOTpeda AOCHTIIKEHHS BIUIMBY MMOKA3HUKIB POJIIOYOCTI
I'PYHTIB Ta KOPMOBY I[IHHICTh OaraTropiuHuX TPaB.

Meta poOoTH mojsira€ y BHUBYEHHI BIUIMBY (I3UKO-XIMIYHHMX, arpoOXiMIdYHUX
MOKa3HUKIB HA KOPMOBY IIIHHICTb Cl1HA 3 PI3HOTPAB’ 1.

Jlyis AOCATHEHHSI METH nepeadayanoch BUBUEHHSI HACTYITHUX 3aB/laHb: BUBUCHHS
arpoXiMIYHMX TOKA3HUKIB CIpUX JIICOBUX 1 HYOPHO3EMHHUX TIPYHTIB; PO3PaXyHOK
arpoxXiMi4HMX OaiB [UX I'PYHTIB; BUSHAUYEHHS SIKOCTI CiHa 3 PI3HOTPAaB’sl.

OO0’eKT HOCHIKEHHS — SIBULIE BIUIMBY MOKA3HHUKIB POIIOYOCTI IPYHTIB Ha
KOPMOBY LIIHHICTh CiHa 3 PI3HOTpaB’sl.

[IpeameTr poCHiUKEHb — TOKA3HUKH POJIOYOCTI IPYHTIB 1 TOKA3HHUKHU SIKI
XapaKTEepHU3yITh KOPMOBY LIHHICTh CiHA 3 PI3HOTPAB .

Metonu 1 metonuku. [Ipu npoBeneHi AOCHIIKEHb BUKOPUCTOBYBAIUCH METOIN
y3arajibHeHb, NOPiBHAHB. JIJabopaTopHI AOCTIHKEHHS TPYHTOBHUX 1 POCIUHHUX 3Pa3KiB
MPOBOJIMJIM 32 3arajibHONPUUHATUMU METOJaMu Yy cepThdikoBaHiil mabopaTopii
PiBHeHchKOI (il nepskaBHOT ycTaHOBU «|HCTUTYT OXOpOHU IPYHTIB YKpaiHu».[1]

Pesynbratu Ta obroBopenss. Ha mepiog 2016-2020 pp.: cBITJIO-Cipi OMiA30JICHI
IPYHTH  XapakTepusylTbcsa BMmicToOM rymycy 2,48%, cepeaHiM  BMICTOM
JIETKOT1JIpOJIi30BaHOr0 a3oty 124,6 MI/Kr, BUCOKMM BMICTOM pyxomoro (ochopy
207,2 Mr/KT, HU3bKUM BMICTOM OOMIHHOTO Kajito 65 MI/KT, 3amacaMu MpOAyKTHBHOI
Bojoru 156 MM, mokasHuk pH He mnepeBullye 3HaUYe€Hb 5,8 MI/KI; TEMHO-CIpi
OMI30JICH]1 IPYHTH XapaKTEePU3YIOThCI BMICTOM rymycy 2,3%, JIerKOoriIpoJii30BaHOTO
azotry 106 mr/kr, pyxomoro ¢ocdopy 179 wmr/kr, oomiHHOTO Kajiro 63,6 MrI/KT,
3amacaMy MpOAYKTMBHOI BoJioru 167 mm, noka3Huk pH He nepesuiye 3HaueHs 6, 1;
YOPHO3E€MHU OII/I30JIEHI XapaKTepU3y€e€TbCS HU3BKUM BMICTOM TymMmy ¢y 2,92%,
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JIETKOT1poJii30BaHoro a30Ty 138 mr/kr, pyxomoro ¢gocdopy 290 Mr/kr, 0OMIHHOTO
Kamito 122 wmr/kr, 3amacamu npoaykTHUBHOI Bojoru 150 mm, mokasuuk pH He
MEePEeBHILY€E 3HAYCHb 6,6. 3a BMICTOM PyXOMHUX (POpPM MIKpOEIEMEHTIB JIOCIIKYBaH1
IPYHTH XapaKTepU3y€eThCsl BUCOKUM BMicToM Oopy Bix 0,6 10 1,1 mr/kr, kobanbTy Bin
0,27 no 0,3 mr/kr, cepenHiMm Mapranitto Big 12 mo 15,5 mr/kr, cipku 5,3 no 6,3 Mr/kr,
HU3bKUM Miji Bix 0,13 go 0,14 mr/kr, nusky Bix 0,36 go 0,65 mr/kr.

3a xomrmuiekcHuM arpoximiuaum Oamom (KAB) cBitmo-cipi, TeMHO-Cipi JIiCOBI 1
YOPHO3EMHI IPYHTH OIIIHIOEThCS Oanamu 56, 52, 64 BIANOBIIHO 1 BU3HAYAIOTH SKICTh
ciHa 3 pisHoTpaB’s (ta6m. 1,2,3). Sk BugHO 3 Tabmuup 1, 2, 3 3a OCHOBHUMH
MOKa3HUKAMU SIKOCTI KOPMOBHUX KYJIBTYP BMICTOM MEPETPABHOTO MPOTETHY HAMKpaIlil
pe3yJibTaTh OyJiM OTPUMaHi y CiHI 3 PI3HOTPAB’S BHUPOIIEHOIO Ha YOPHO3EMHHUX
rpyHTax 49,37 r/kr KAbB 64 6anu, Toai sk CiH1 BUPOIIEHOMY Ha CBITJIO-CIPUX 1 TEMHO-
CIpUX IpYHTax Ileil moka3HukK OyB 3HauyHO HIKYUM 43,98 1 29,36 r/kr 3 KAbB 56 152
BIJITTOBIJTHO.

Tabmungs 1
[Toka3HUKH AKOCTI CiHA BUPOUIEHOTO Ha CBITJIO-CIPUX 1 CIPUX OIII30JIEHUX
JIETKOCYTJIMHKOBUX IpyHTax (c. OpecTiB 3/10710yHIBCHKUM pP-H.)

Poxu
No- IToxa3uukn Cepenne
2016 | 2017 | 2018 | 2019

1 Kopmogi onuHuIIi 0,57 0,60 0,60 0,57 {0,585
2 [TeperpaBHMit IPOTETH, I/KT 45,04 | 43,58 |43,58 |43,7 |43,98
3 Cupuii npotein,% 8,34 8,07 8,07 8,10 | 8,14
4 Cupwuii xup,% 0,97 2,1 2,00 2,10 |1,82
5 Cupa xJ1iTKOBHHA, %o 24,75 (20,74 |20,71 |20,4 |21,65
6 Cupa 301a,% 5,81 6,19 6,21 6,30 | 6,13
7 Bwmict xanbLiro, I/Kr 2,37 3,52 3,50 3,20 |3,15
8 Bwmict docdopy, r/kr 0,99 1,20 1,10 1,40 | 1,17
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Taomung 2

[Toxa3HUKH SAKOCTI CiHA BUPOIIIEHOTO Ha TEMHO-CIPOMY OMIA30JICHOMY Ta CJ1a0o-
JerpaioBaHOMY JIETKOCYTJIMHKOBOMY IPpYHTI (c. 3aboponb PiBHEHCHKHU p-H.)

Poku
Ne- Iloka3zHuku Cepenne
2016 | 2017 | 2018 | 2019

1 Kopmogi onuauIi 0,57 0,55 0,55 0,50 |0,542

2 [TepeTpaBHMit MpOTETH, T/KT 2246 | 31,54 |31,54 (31,9 |29,36

3 Cupuii ipoTein,%o 4,16 5,84 5,84 5,90 |5,44

4 Cupuit xup,% 1,14 2,40 2,42 2,30 |2,06

5 Cupa xiTiTKOBHHA, Yo 24,80 |29,17 |29,21 |28,70 27,97

6 Cupa 3012,% 4,72 5,41 5,37 5,20 | 5,18

7 Bwmict xanbmiro, r/kr 2,71 1,17 1,15 2,70 1,93

8 Bwmict dochopy, r/kr 2,94 2,20 2,30 2,40 |2,46

Tabmuis 3

[Toxa3HUKH SAKOCTI CiHA BUPOIIEHOTO Ha YOPHO3EMaxX OMiA30JICHUX Ta cJiabo-
JIETpaJoBaHUX CEPEIHBO-CYTIIMHKOBUX IPYHTaX (c. 3aboposib PiBHEHCHKHI p-H.)

Poxu

No- IToxa3zuuku Cepenne

2016 | 2017 | 2018 | 2019
1 KopMoBi oauHuIIi 0,52 0,52 0,55 0,54 10,532
2 [TeperpaBHMiT IPOTETH, I/KT 49,89 149,89 49,10 |48,60 49,37
3 Cupwuii ipotein, % 9,24 9,24 19,10 9,00 |9,14
4 Cupwuii xup,% 2,80 2,73 2,50 2,50 |2,63
5 Cupa ximiTKOBHHA, Yo 30,14 | 30,17 |29,80 |29,80 29,98
6 Cupa 30m1a,% 9,11 9,14 19,00 8,90 |9,04
7 BwMicT kanbIiro, I/Kr 5,02 5,04 5,00 490 |5,0
8 Bwmict dochopy, r/kr 1,40 1,30 1,40 1,50 | 1,40
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3a BMICTOM CHpO1 KJIITKOBUHU, IIPU ONTUMYMI 3a nanumi [2] (25-27%) nepesary
3a IKICTIO Ma€ CIHO BUPOIIIEHE Ha TEMHO-CipuX IpyHTax 27,97% 1 9opHO3emax 29,98%,
a Ha CBITJIO- CIpHX IPYHTax y CiHI BMICT KJIITKOBHHHU JOCSTHYB 3HadeHHs 21,65%.
Bwmict cuporo mpoteiny y CiHi OTpUMAHOTO Ha YOPHO3EMHHUX IpyHTax OyB BHUIIUM
9,14% aHiX BUPOIIEHOTO Ha CBITJIO 1 TEMHO-CIpUX JIicCOBUX IpyHTax 8,14% 1 5,44%
BIZIMOBIAHO. BMICT Kasbllito y CiHi 3 pi3HOTpaB’st OyB BUIIUM Ha 5% OTpUMaHUM Ha
YOpPHO3EeMHHUX IpyHTax B skux pH nocsar 3HaueHp 6,6% y TOpIBHSIHI 3 CIHOM
BUPOILIEHUM Ha CIpUX JIICOBUX I'pyHTax nie Benuuunu pH Oynu piBni 5,8% 1 6,1%. 3a
MOKa3HUKAaMHU SKOCTi, & caMe: KOPMOBHX OJIMHUIIb, CUPOTO KHUPY, CHPOT 30JIH, BMICTY
dhochopy ciHO 3 pi3HOTpaB’s BUPOIIEHE HA CIPUX JIICOBUX 1 YOPHO3EMaX CYTTEBO HE
BIJIPI3HSETHCS.

YcTaHOBJIEHI 3al€XKHOCTI MK TOKa3HUKAMHM SIKOCTI CiHa 3 PI3HOTpaB’s Ta
KOMILIEKCHUM arpoxiMmiunum 6anom (KAB) 300paxeno Ha puc.1,2. 3okpema:

3aJIe)KHICTh YMICTY MEPETPABHOTO MTPOTEIHY:
vy, = 0.4452x + 0.1449

3a5Ie’)KHOCT1 YMICTY CUPOi KIIITKOBUHHU:

y, = 1,625x — 55,233

ne: x — BeanunHa KAD;

Y1 = BMICT [IEPETPABHOIO MPOTEIHY, MI/KT

Y2 = BMICT CUPOi KJIIITKOBUHH, %0

TakuM YMHOM yCTAHOBJIEHO, IO SIKICTh CIHA 3 PI3HOTPAB s, SIKE BUPOILYETHCS Ha
CIpUX JIICOBMX OMIiJ30JICHUX 1 YOPHO3EMHHMX OIIJI30JIEHUX TIPYHTaX, 3aJ€XKHUTh BiJ
BEJIMYMHU KOMILUIEKCHOTO arpoxXiMidHoro 0any 1 mexxax V 1 IV kareropii cepeHboi i
BHCOKOI SIKOCTI ITUX I'PYHTOBUX BiAMIH 52-64 GasiB BOHA OMUCYETHCS MATEMaTHIHUMHU
MOJICIIIMH 3pOCTAlOYUX MpsSMUX TpH kKoedimientax aetepminamii 0,9504 1 0,9408
BIJIIOBIAHO.

35 32
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Cnucoxk Jgirepatypu
1. MeroanuHi BKa3iBKM W1IOJI0 MNPOBEACHHS MOHITOPUHTY IPYHTIB 3€MEJb
CLIbCHKOTOCTIOAAPCHKOI0 MIPU3HAUYECHHS Y MEPEXK] CIIOCTEPEKEHb HA MOHITOPUHIOBHUX
nursakax. Kuis, 2019. 25 c.
2. Arpoxiwmis : migpyunuk / M. M. T'opoaniit Ta iH. KuiB : TOB «Aneday, 2003.
778 c.
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OCOBJIMBOCTI BUPOLIIYBAHHSA KYKYPY/I3U HA
3EPHO

Kopuyak Mukojia MukoJganoBuy
K.T.H., TOLICHT
3axnan Bumioi ocBiTH “IloainbCchkuii qep>KaBHUN YHIBEPCUTET

Kykypyosa ma 3epno — 1ie oIHa 3 HaWBAKIWBIMINX 3E€PHOBUX KYJIBTYp, SKa
BUPOILYETHCS CIELIATBHO I OTPUMAaHHS ii 3epHA JJIs1 XapyoBUX I[uiel (OopouIHo,
IJIACTIBIN), TEXHIYHUX MOTPeO (CIHUPT, KPOXMalb), @ TAKOXK JJII KOPMIB TBapHHAM,
OCKIJIbKM BOHA € LIHHUM KOPMOM 13 BUCOKMM BMICTOM €HEPreTMYHUX PEUOBHH, IO
MEPEBUIILY€E 1HII 3J1aKOBl. ICHYIOTH Pi3HI OOTaHIYHI TPYNH KYKYpyaA3u (KpEeMHHCTA,
3y0OBUHA, IyKPOBa Ta 1H.), IO BIAPI3HAIOTHCS MPU3HAYEHHSIM Ta OYyJI0OBOIO 3€pHA, a
BUPOIIYBaHHS MOTpeOy€e JOTPUMAHHS TEXHOJOTIH MATOTOBKU HACIHHS Ta 0OPOOITKY
IpyHry [1].

llonepeonuxu. Y NOAbOBUX CIBO3MIHAX KYKYpPYI3y Ha 3€pHO PO3MIIILYIOTh MICHs
O3UMHX 1 SIPUX 3€PHOBHUX, a TAKOXK MICJISI KYKYpPYA3U Ha 3epHO a00 cuiioc. 3 METOI0
JOCSITHEHHSI YMOB CTaOUTbHOTO BUPOOHHUITBA 3€pHA 1 HAAIMHOrO MOro BU3pIBaHHS, a
TaKkoXX CKOPOYEHHS BUTpAT MNajJMBa M eJEKTpoeHeprii Ha 30MpaHHS 1 JOPOOKY
310paHOTO BPOXKal0 B KOKHOMY TOCHOJAPCTBI HEOOXIAHO BHUPOIILYBATH JEKUIbKa
riOpu/IiB KYKypyA3U Pi3HUX IPYI CTUTIIOCTI.

Obpobimoxk epyrnmy. OCHOBHUIN 00pOOITOK IPYHTY IIPOBOJISATH 3 yPaXyBaHHAM THUITY
IPYHTY, TOINEpeaHNKa, pelbedy, CTYNMeHs Ta xapakTepy 3a0yp'ssTHEHOCTI KOKHOTO
nosist. [licist 30upaHHs BpoXkaro 36pHOBUX KOJOCOBUX MPU HEBUCOKIH 3a0yp'sTSHEHOCTI
MOJIIB TPYHT OOpOOJIAIOTH NyIMIbHUKAMU a00 BaXKKMMU JUCKOBHUMH OOpOHaMHU Ha
rmbuny Big 8—10 mo 12 cm. Yepes aBa-Tpu THXKHI BHOCSThH 100pHUBA Ta BUKOHYIOTh
OpaHKy, HaWOLIbII €(EeKTHUBHO SPYCHUMHM IUTyramMu Ha Timbuny 25-27 cm. Ilpu
MiIBUIIEHINA 3a0yp'sTHEHOCT1 0araTOpiYHUMHU KOPEHEMapOCTKOBUMHU Oyp'sSHAMH TTiCIIs
BIIPOCTAHHS 1X PO3ETOK IepeJ]] OPAHKOK TMPOBOJIUTHCS MITKHN O€3MOoauIeBUil
o0poOiTok Ha mmbOuHy 12—-14 cM TUIOCKOpI3aMM YW TPOTUEPO3IMHUMHU
KyJabTuBaTopami. L{ei 3axig MOKHA 3aMIHUTH 3aCTOCYBAaHHSAM TepOILU/IIB CYLIBHOI
nii (paynnan — 3—4 n/ra; 6acta — 5 n/ra abo MABUIIEHUX 03 TepOinuaiB kiuacy 2,4-J]
(57 n/ra) 2, 3].

EdexkTuBHEe ouMilleHHA Bl MaloOpiyHMX Oyp'aHIB 3a0e3mnedye HamiBIapOBUHN
00pOOITOK IPYHTY, KM BKITIOYAE JTYIICHHS CTEPHI, IMTMOOKY OPaHKY 1 B OJAJIbIIOMY,
y MIpy TOSBH TPOPOCTKIB Oyp'sHIB, — JABI-TpU KyJbTHUBAIll TMapOBUMHU
kynpTuBaTopamu Ha 8—10 Ta 10-12 cm. Ilepem HacTaHHSIM CTIMKHX MOpPO3iB
3IIACHIOIOTH TTMOOKE PO3IMYyIIyBaHHS MPOTHEPO31IMHUM KYJIbTUBATOPOM Ha MIHUOUHY
14—-16 cMm abo uriIrOBaHHS.

[Ticns 30upanHs KyKypyA31 Ha 36pHO MPOBOJIATH ABOPA30BE TUCKYBAHHS BAKKUMHU
JTMCKOBUMU OOpOHAaMM, 3a IHTEHCHUBHOI TEXHOJIOTIi BHOCATH J00pHBa, a IMOTIM
BUKOHYIOTh MTMOOKY OopaHKy Ha 25-27 cm. Haiikpaiily sKicTh OpaHKH 3a0€3Me4yIoTh
00OpOTHI ITTYTH, a TAKOXK SAPYCHI.
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CucreMa BECHSIHOTO 00pOOITKY IPYHTY Ma€ 3aBJIaHHS 3a0€3MEeUNTH BUCOKY SIKICTh
pO3MyLIyBaHHS 1 BUPIBHIOBaHHS MOBEpXHi, epeKTUBHY O0poThOy 3 Oyp'sHaMu mpu
MaKCHUMaJbHOMY 30€peXeHHI IPyHTOBOi BoJloTU. BoHa mouuHaeTbcs 3
PaHHBOBECHAHOTO OOPOHYBaHHS BAXKKUMH 3yOOBHUMH OOpOHaMH, IICIAS YOTO
MOBEPXHIO IPYHTY BUPIBHIOIOTH BOJIOKYyIIIaMu, BUpiBHIOBadamu (BI1-8, BITH-5,6,) abo
nuteid-6oponamu 11b-2,5 mig kytom 45° 10 HAIPSAMKY OpaHKH.

Ha BupiBHSAHOMY TOJi 10 TIPOBEJCHHS MEPEANOCIBHOI KyJIbTHBALll MPOPOCTAE B
TpU-TI'ATh pa3iB Ouipllie Oyp'ssHIB, HDK Ha HEBUPIBHAHOMY, ITABUILYEThHCS
e(eKTUBHICTh il TPYHTOBHUX TepOIlMIIB, a TaKoX 3a0e3MeuyeThCs PIBHOMIpHA
rIMOWHA 3aropTaHHs HACIHHSL.

Jlo moyaTky ciBOM IPOBOJSITH OJTHY—/ABI KyabTUBaIli Ha rauouny 8—101 10— 12 cMm.
IlepenmociBHy KyJbTHBAIIII0O BUKOHYIOTH O€3MOCepeHbO Nepe CiBOOI0 Ha TIIMOMHY
3aropTaHHs HACIHHS KyJIbTUBaTOpaMu a00 KOMOIHOBaHMMH IIUPOKO3aXBATHUMU
arperaramu tTuny [3].

Buecennss 0obpus. Kykypyaza OuUIblll TIOBHO, HIDK 1HII 3€pPHOBI KYJIbTYpH
BUKOPUCTOBYE TMOXUBHI PEYOBHHH I'PYHTY, OCKIJIBKM Ma€ 3HAYHO OUIbII TPHUBAIHMA
BereTamiiHuii mepiof. SKio y TrocnoJapcTBli € MOXJIUBICTH BHOCUTH THIiHM, TO
JOIIILHO WOTO BHOCUTH MiJl KyKypya3y B 11031 30—40 1/ra. [Ipu 3acTocyBaHHI piAKUX
opraHiyHuX J0OpWB J03a a30Ty He MOBHHHA mepeBuiryBaty 200 kr/ra. Sxkmo y
roCro/IapCTBl HEMA€ TaKOi MOKJIMBOCTI, TO HEOOXIJTHO 3a IHTEHCUBHOI TEXHOJIOTIi
3aCTOCOBYBAaTH MIOBHE MIHEpaJIbHE JOOPUBO.

3a JaHMMH HAayKOBUX YCTaHOB, y ToOcHojapcTrBax XapKiBCbKoi oOjacTi mij
KyKypyZA3y Ha 3epHO HEOOX1/IHO B CEpEAHbOMY BHOCUTH IIOBHE MiHEpaJIbHE JOOPHUBO
B 1031 NI120P90K90. OcnHoBHy uactuHy MiHepaabHuX m00puB (85-90 %
PO3paxyHKOBOI J03M) CJIi]] BHECTH i1 350JIeBY OpaHKYy, a mipH ciBOi B psaaku 100 kr/ra
rpaHyJIboBaHOTO cynepdocdary.

B ymoBax 1oCTaTHBOI 3BOJIOKEHOCTI IPYHTY €(EKTUBHHUM € T1IPKUBJICHHS POCIUH
y ¢a3i Tpu-1'sTh JIUCTKIB a30THUMU JOOpHUBaMu a00 TOBHUMHU CKJIaJHUMHU JOOpUBaAMU
3 po3paxyHky N15-20P15-20K15-20, sike mpoBOIUTHCA PHU APYTOMY pPO3ITyIIyBaHHI
IPYHTY B MDKPALAAX. SIKIIO B TOCHOAAPCTBI 0OMEXEH1 (PiHAHCOBI MOMIMBOCTI, TO
00O0B'SI3KOBUM 3aXOJIOM € BHECEHHs B psIKM Mpu ciBOI PocopHux ado CKIaaHHUX
100puB 3 po3paxyHky 10—15 kr/ra n.p. mo ¢ocdopy [3].

lliocomosexka Hacinna. Jlns 3amoOiraHHs PO3BUTKY KOMIUIEKCY TpUOKOBHX 1
CaXKOBUX XBOpPOO TMPOBOIATH MPOTPYIOBAHHS HACIHHSA KYKYPYI3W (QYHTIIHUIaMU
(BitaBakc 200 ®D, 34 % B.c.k. — 2,5-3,0 a/T; makcum 0,25, FS, 2,5 % 1.x.Cc. — 1 /7]
npemic 25, 2,5 % T.x.c. — 1,5 11/T). 3 METOI0 3aXUCTy CXOMIB KYKYPY/3U BiJl IPOTSHUKA
(3-5 ex3./m2) mepen ciBO6OrO HaCiHHS 00pOOIISIIOTE KpyizepoM (350FS, T.k.c, — 6-9 1/1);
ray4o (70 % 3.m. — 5 kr/T); mpomeTtom 400, (40 % Mm.c. — 25 11/T).

Cisba. CiBOy pO3MOYMHAIOTh, KOJIU IPyHT Ha TymbuHi 10 cM mporpietbes 10 10—
12° C. ¥V nepury uepry HeOOXiIHO BUCIBaTH XOJOAOCTINHKI Ta pAaHHBOCTUTII T1OpUIn
Ha BIJJHOCHO YHMCTHUX TOJISIX. Y OUIBII Mi3HI CTPOKU 3aCIBAIOTh IMOJIS 3 MiJBUIIECHOIO
3a0yp'saHeHicTio. HopMy BHCIBY BCTAHOBJIIOIOTH 3aJIeKHO BiJI TPYNH CTHUIJIOCTI
riopuaie Kykypya3u. HailOutemioi rycToTM pociuH NOTPeOyIOTh PaHHBbOCTHUTII
riopuau (65—70 Tuc. wr./ra), HaiiMeHoi (45—-55 tuc. wT./ra. — cepeaHbocTUrii. s
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CepeHbOpPaHHIX ONTUMAIBHOIO Ha Yac 30upaHHs € rycToTa nocipy 60—65 tuc. mr./ra.
dakTH4YHa HOpMa BUCIBY 1HKPYCTOBAHOT'O HACIHHS 3MEHIIyeThCcs Ha 15 % BiIHOCHO
PEKOMEHJIOBAHOT  ONTHUMaNbHOI TycTOTH pochuH. [lpm  BupomryBaHHI 3a
0e3repOIMIHOI0 TEXHOJOTIEI0 HOpMa BHCIBY HACIHHS TMOBHHHA TEPEBUIYBATU
onTuMalbsHy ryctoty Ha 30-35 %.

CiBOy mpoBoasaTh ciBamkamu. [nmbuHa 3aroptaHHs HaciHHI 6—8 cMm. Y pasi
noTpedu micis ciBOM TIPYHT MPHUKOUYYIOTh. KITYACTO-IINMOPOBUMHU ab0 TIaJKHUMHU
BOJIOHAJIMBHUMHM KaTKaMM B arperari 3 JISrKUMHA 3yOOBUMU OOpOHaMHU.

Hoenso 3a nocieamu. BuponryBath KyKypyn3y Ha 3€pHO MOXKHA SIK 3a
repOIuaHO0, TaK 1 32 0e3repOIIUIHOI0 (MEXaHI30BaHOK) TEXHOJIOTIAIMU. Y cUCTeMi
3aXOMIB JIOTJIALY 3a MOCIBaMU KYKYPYI3H BaXKJIMBO JTOTPUMYBATUCS TPHUHIIUITY
MOETHAHHS arpOTeXHIYHUX MPUMOMIB 3 XIMIYHUMU [2, 3].

[Ipu BupolyBaHHI KyKypyI3u 3a O0e3repOilMHOI0 TEXHOJIOTIEID TOCIBU
000B’SI3KOBO TPHUKOUYIOTh 1 4Yepe3 UYOTUPHU-M'STh AHIB MICIs IOCIBY MPOBOJSATH
I0CX0/I0Be OopoHyBaHHS cepeaHiMu 3yooBumu 6oponamu b3CC-1,0. IlicisicxomoBe
O0opoHyBaHHS y (ha3l IBOX-TPhOX JIMCTOUKIB Kpalle MPOBOAUTH JIETKUMHU OOpOHAMH
micasg 11 rox., xkonmu Typrop pocivH OciabJeHuid 1 BOHM MEHIIE TPaBMYIOTHCS.
[Topanpmmii gOrmsi 3a MociBaMU BEIYTh 3a JIOMOMOTOI MIXPSIHUX KYyJIbTHUBAILIIH,
OCTAHHIO 3 SKUX IMPOBOJATH 3 OOTOPTAHHSIM POCIIHH.

IIpm 3acTocyBaHHI TaKOi TEXHOJOIII 3 METOK €HEepro30epeKeHHs JOLIBHO
BUKOPUCTOBYBATH TIOpUIM KYKYPYJ3H CKOPOCTHUIJIOI Tpymu 3 ix ciBOOIO B KIHIII
ONTUMAJIBHUX CTPOKIB Ta MPOBEIECHHSA OJHIEI-ABOX JOMOCIBHMX KyJibTuBaiii. Lle
3MEHIITy€ 3a0yp'ssHEHICTh MOCIBIB, YHACIIJIOK I[OTO BpOXal 3epHa MIBUIIYETHCS 10
PiBHSI, SIKHMI 3a0€3Me4y€eThCs P 3aCTOCYBaHHI 1HTEHCUBHOI TexHouorii. [Ipu mipomy
CKOPOYYIOThCS BUTPATH MAJBHOTO W eHeprii Ha micis30upanbHy o0poOky 3epHa. [Ipu
BHUPOIIYBaHHI 3a IHTEHCHUBHOIO TEXHOJIOTI€I0 OOpOoTHOYy 3 Oyp'sHaMu MOKHA
MPOBOAUTH 3a JOMOMOTIOI IPYHTOBHX (0a30BHX) 1 MICISICXOJOBUX (CTPAXOBUX)
repOILK/IIB, @ TAKOXK MOEIHYIOUM 111 JIBa Kjacu XimikariB. Kpamumu 3 HUX € 6a30Bi:
nyens k.e. — 1,6-2,1 r/ra; xapuec, 90 % k.e. (2,5-3,0 n/ra); Tpodi 90 k.e. (2,0-2,5 n/ra);
dponteep 900 k.e. (1,1-1,7 n/ra); npumekctpa I'onn, 720 SC, k.e. (2,5-3,5 n/ra);
mepain 750 B.r. (0,1-0,15 kr/ra) ta crpaxosi: TiTyc 25 %, B.r.(40-50 r/ra) + ITAP
Tpena 90 (200 mr/ra); 6a3uc 75 %, B.r.(20-25 r/ra) + Tpeuna 90; minarpo 040 SC k.c.
(1-1,25 n/ra); maiictep, B.r. (150 r/ra) + npuimnau Axtipo6 b (1,25 n/ra); nianen 40
%, B.p.K. (1,9-3,0 n/ra); manen Cymnep 464 SL, B.p.k. (1,0—1,25 n/ra); xamb6io 41 %
B.p.K. (2,0-3,0 n/ra), a Takox noxigHi rpymnu 2,4-J1 [3].

Sxmo mose 3acMiueHe MEPEeBaKHO 3JIAKOBUMHU Oyp'sHaMH, TO JIO TMOSBH CXOJIB
KYKYpPYy/JI3U PEKOMEHIYEThCSI BHECTH TpyHTOBI TepOinuan: nyan ['omg 960 EC, k.e. —
1,0-1,3 n/ra, xapuec (exctpem, minapnac) k.e. — 1,5-3,0 n/ra, ¢pont'ep OnTima, K.e.
0,8—1,4 n/ra. Ha monsx, ki 3acMideH1 3MIIIIAHUM BHJIOBUM CKJIaJoM Oyp'siHIB, Kparili
pe3yibTatu nae 3actocyBanHs crommna 330 k.e. — 3,0—6,0 n/ra; npimekctpu ['omna, 750
SC, k.e. 2,5-3,5 n/ra; mepniny 750, B.r. — 0,1-0,15 kr/ra abo cymiii xapHec, K.e. 2
n/ra + re3aropa 50 WP, k.e. — 2,0 n/ra; mepminy 750, B.r. — 0,1 xr/ra + xapHec, k.e. 2,0
n/ra.
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V ¢asi TppOX-I'ATH IHCTKIB y KyKypyA3M 3a HasgBHOCTI B mociBax 5-10 mr/m?
OIHOPIUHKX 200 2—3 mT/M*> GaraTOpiuHUX JBOJIOJILHUX 3aCTOCOBYIOTH GanBen 4S 480
SL, B.p.x. — 0,4— 0,8 n/ra; 2,4 J1 500, B.p. — 0,9—1,7 n/ra; mianen Cymnep 464 SL B.p.k.
1,0-1,25 r/ra; mixomyp 600 — 0,8—1,4 n/ra; ectpon 60 k.e. — 0,7-0,8 n/ra; mortpen 300
— 1,0 n/ra; kamb6io, 41 % B.p.x. — 2,0-3,0 m/ra. Ha monsx 31 3MilIaHUM THIIOM
3a0yp'ssHeHOCTI HaWO1IbII epeKkTUBHUM Oyne 3acTocyBaHHs: Oasucy 75, B.r. 20-25
r/ra; Maiicrepy, B.T. — 150 r/ra; titycy 25 %, B.r. — 40-50 r/ra abo cymimn OanBen 4S
480 SL (0,3 n/ra) + minarpo 040 SC, k.c. (0,7 n/ra); komnacy 970, B.r. (120 r/ra) +
Titycy, 25% B.1. (35 1/ra) [3].

[Ipu BHpoIyBaHHI KYKYypYyJ3H Ha 3€pHO 3a TepOIlMIHOI0 TEXHOJIOTIEI0 MOXHA
O0OMEXKHUTHUCA MIHIMQJIBHOIO KIJBKICTIO MEXaHIYHMX 3aXO0JIB JIOTJIAAY 3a IMOCIBAMU:
JIOCXOJIOBUM a00 IMICIISICXOJIOBUM OOPOHYBAHHSAM 1 OJHIEIO-IIBOMA MUKPSIHUMU
KYJIbTHBAIIISIMHU.

VY 60poTh0i 31 cTEOJIOBUM KYKYPYA3SHUM METEITUKOM HaWOUIbIl €()EKTUBHUM €
BUITYCK BOTHHUITHOI (OpPMH TPUXOTpaMH Ha IIOYATKy Ta B IEPIOJ MacCOBOTO
BIIKJIAJICHHS S€1lb MIKITHUKOM 3 HOpMOIO 50-100 Tuc. ex3./ra.

36upanns epodrcaro. Y poxkal KyKypy/J13u 30UparoTh IBOMa Crioco0aMu — y KauaHax
1 3 oOMonoToMm 3epHa. Bubip cmocoOy 30upaHHsS BU3HAYAETHCA MaTepiaibHO-
TEXHIYHUMHU MOKJIMBOCTSMUA Ta IUIbOBHUM MPU3HAYECHHSIM YpoxKaw. 30HpaHHA
KyKYpyZ3U B KauaHax CJiJ] MOYMHATH MPHU BOJOTOCTI 3€pHA HE OlIbIlIe 30 % B
MaKCUMaJbHO CTHUCII CTPOKH. 3 METOI0 3aloO0iraHHs PO3MHOMXEHHS CTE0JIOBOTO
MeTeJuKa 30MpaHHs BPOKAI0 JOLLIBHO MOYMHATHU 3 MOCIBIB, SIKI OUIBIIOID MIipOIO
MOIIKOJIPKEH1 UM IIKITHUKOM. BucoTa 3pi3y creben He Ounbine 10 cM 3 mogaibiim
MOAPIOHEHHSM Ta 3a0PIOBAHHSAM MICISI30MpaAIbHUX PEIToK [3].

30uparoTh KyKypyJ3y B KadaHax MPUYIMHUMHU KOMOaliHaMu, SIKi arperaTyroTh
BIJIMOBIJIHO 3 TPAKTOpaMH. 3 OOMOJIOTOM 3€pHa KyKypyA3y 30MparoTh 3epHOBUMU
koMmOaiiHamu  “Jlon-1500" 3 mectupsgHoro mnpucraBkoro [IIIK-4, a Takox
KoMOaliHaMu 3 6 Ta 8-psSAHUMU aaNTepaMu.

BucnoBku. OTxe, 1)1 TPaBUIBHOTO BUPOIIYBAHHS KYKYPY/I31 Ha 3¢pHO MOTPiOHO
JOTPUMYBATHCS arpOTEXHIYHUX BUMOT Ta BPaXOBYBATH OCOOJIMBOCTI i1 BUPOIITyBaHHS.
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C.M. Kanencwka, JI.M. €pmakosa, B.J[. [Tanamapuyx, 1.C. Tomiuryk, M.I. [Tomimryk.
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MOPIBHSIJIbHUM AHAJII3 APXITEKTYPU MY3EIB
HAM’ATI XX-XXI CTOJIITTA: HPUHIAUIIN
®OPMYBAHHS IIPOCTOPIB KOJEKTUBHOI MAM’ATI

MockBa Ilanac AvapiioBuy,
CTyneHT marictp
Hamionanpauit yHiBepcutet “JIbBIBChbKa MOJITEXHIKA™

bopuc Anapin MuxainjioBud
K. apx., crapmmii Bukiaaay kadeapu apXiTeKTypHOTO MPOCKTYBaHHS
Harmionansuuii yHiBepcutet “JIbBiBChbKa MOMITEXHIKA”

AHoOTaNisi: CTaTTS TNPHUCBIYEHA TOPIBHSUIBHOMY aHami3y apXiTEKTypHHX
MPUHIUIIB, 3aCTOCOBaHUX y My3eax mnam saTi XX—XXI cromite, 30kpema National
September 11 Memorial & Museum (CILIA), Jewish Museum Berlin (Himeuunna),
Yad Vashem (I3pains), POLIN Museum of the History of Polish Jews (Ilonbmia) Ta
HamionansHoro wmyseto [omogomopy-renomuay (Ykpaina). VY moCiiIKeHHI
CUCTEMAaTHU30BAHO METOAM (OpPMyBaHHS MPOCTOPY NaM’siTi, BUSABIEHO CILIbHI
€JIEeMEHTH Ta BIAMIHHOCTI, 3yMOBJIEHI KyJIbTYPHUM KOHTEKCTOM, HAlllOHAJbHUMHU
HapaTUBaMU Ta MOJITUKOIO 1mam’aTi. CTaTTs MoKa3ye, 0 apXITEeKTypa My3€l0 Iam’Ti
HE JIMIIE Bi3yalli3y€ ICTOPUYHY TMOJII0, @ W CTBOPIOE MPOCTIP KOJEKTUBHOIO
MEepeXUBaHHS 1 OCMUCIEHHS. Pe3ynbrati AOCIIHKEHHSI MOXYTh OyTH BUKOPHCTaHI
JUISL pO3pOOKHM CydaCHUX MY3e€MHHMX KOMIUIEKCIB B YKpaiHi, 30KpeMa y KOHTEKCTI
tpareniid XX-XXI cTomrrs.

KuarouoBi cioBa: Myseil mam’sTi, apxiTeKkTypa mam’siTi, My3elHI MPOCTOPH,
MeMopiai3allis, TUIIOJIOTIS apXITEKTyPH.

IMocranoBka npo6aemu: mysei Ta MeMopianu nam’ st XX—XXI cromitrs cranu
BOKJIMBUMU 1HCTUTYIISIMU, 10 (OPMYIOTh KYJIBTYpHY TMOJITHKY Ta KOJEKTUBHY
nam’siTb CyCHiIbCTB. Tparenii reHoIuaiB, MaCOBUX JEMOPTAlliid, TEPOPUCTUYHHX aTaK
Ta BOEHHHUX 3JI0YMHIB MOTPEOYIOTh OCOOIMBUX apXITEKTYPHUX IMIJIXO/IB, 3IaTHUX HE
JUIIEe JEMOHCTPYBATH 1CTOPUYHI (DaKkTH, aje W BHOYJOBYBATH IMPOCTIP €MOIIMHOTO
nepexXuBaHHsA, 1AeHTH(IKalll Ta MopanbHoi pedrekcii. He3paxkaroun Ha NOMITHY
KUIBKICTh PpEeali30BaHUX My3€iB NaM’siTl, MHUTAHHS BHU3HAYEHHS AapXITEKTYPHHUX
MPUHIUIIB, 110 (POPMYIOTH IPOCTIP MEMOpIai3allii, 3aJTUIIAETHCS AKTYAJIbHUM.

AHaJi3 OCTAHHIX J0CHiZKeHb Ta myOJikamiii: apxiTeKTypy nam’sTi aKTUBHO
nocipkyoTh [litep Aizenman, [aniens Jlioeckina, [1'ep Hopa, SIu Accman. Baxkinusi
TEOPETUYHI paMKHU po3pobiieHo B npaisix Hopu ta Accmana, siki TpakTyOTh 1aM’ STh
K 6araToBUMIpHUN KyJIbTYpHUIN KOHCTPYKT. OKkpeMi My3ei — Taki sik Jewish Museum
Berlin, Yad Vashem uu 9/11 Memorial — pokiagHo aHali3yloTbCsS B HAayKOBHUX
crarTsax. [IpoTe miTiCHI MOPIBHSUIbHI JOCHIDKCHHS PI3HUX KYJIbTYPHUX MOJENCH
MEMOPIaIbHOI apXITEKTypH 3YCTPIYAIOTHCS PIAKO, IO 3YMOBIIOE HEOOXITHICTh
KOMILJIEKCHOT'O aHaJI3Yy.
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MeTta cTaTTi: BU3HAYUTH CIUIBHI Ta BIIMIHHI pUCH y (OpMYBaHHI apXiTEKTypHU
My3€iB IaM’sITi, IpOaHaIi3yBaBIIN CBITOBI MPHUKIIA/IH.

Buxiaa ocHOBHOro Mmarepiasny

1. OnucoBe JOCTiIKEHHS AaHAJIOTIB
1.1. National September 11 Memorial & Museum

Puc.1. National 9/11 Memorial & Museum, Pwuc.2. National 9/11 Memorial & Museum,

3araJgbHUIA BUTJISIT 3 BUCOTH MTAITHHOTO iHTep €p My3ero [https://brazilian-
MOJIbOTY architects.com/es/davis-brody-bond-new-
[https://en.wikipedia.org/wiki/National Sep york/project/national-september-11-
tember 11 Memorial %26 Museum?utm_ memorial-and-museum-at-the-world-trade-
source=chatgpt.com] center?utm_source=chatgpt.com]

National September 11 Memorial & Museum po3sramoBaHuii Ha Micli
KOJIMIIHBOTO KOMIUIEKCY BcecBITHBOrO TOproBoro ueHTpy B Hmwkabomy MaHreTTeHi.
MemMmopian Ta My3eil yTBOPIOIOTh €IMHUN aHCaMOJIb Ha IUJISHLI IUIOMIEe0 OJM3bKO 3,5

ra, ae paHiuIe CTOAIIN llBi BEXK1-OJIM3HIOKU. [https://handelarchitects.com/project/national-september-
11-memorial]

ABTOpH MeMopially — apxiTekTop Maiikn Apaa Ta jgaHAmaQTHUN apXiTEKTOP
Ilitep Bonkep — crtBopunu npoekT Reflecting Absence («BinoOpaxeHHs
BIJICYTHICTb»), 00paHuil y pe3ysbTaTi Mi>KHApOJAHOTO KOHKYpCY 3a yyacTi nonaz 5200
npono3uliil 13 63 kpaiH. KoHuemniisi IpyHTy€eTbCsl Ha 1/1€1 BUIUMOI MOPOKHEU1: Ha
Micii (yHIAMEHTIB BEX pO3TAIlIOBaHI JBa KBajpaTHI OacelHM 3 BOAOCHaJaMH,
3arnu6IieHi Hwk4ye piBHA wionn. Koxken OaceliH Mae po3Mip OJIM3BKO OJHOTO aKkpa,
BO/Ia OE3yNMMHHO CTIKA€ MO MPAaHITHUX CTIHAX y UEHTPaJbHUI KBaJApaTHUI OTBIp, AKUH
HIKOJIM HE HAIIOBHIOETHCS 10 KPaiB, CHMBOIII3YIOUM HEBITHOBHICTh BTPATH.

[Tnoma noBkosia oopmiieHa sik napk 13 nmoxHaa 400 xy6iB, SKi CTBOPIOIOTH PUTM
3aTIHEHUX aJiei, TaJsiBUH 1 MpocBiTiB. Take pimeHHs GopMye IPOCTIP CHOTIISIIaHHS Ta
BIJIOKPEMJTIOE MEMOpiall Bia IryMy meramnosnica. Imena 2983 3arubnux y Tepakrax 11
BepecHs 2001 poky ta BUOyXy 1993 poky BukapOyBaHi Ha OpOH30BUX Mapamnerax
HABKOJIO OaceiHiB. IXHS MOCIiIOBHICTh BH3HAYEHA CIEI[ialbHHM AJTOPUTMOM, IO
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pO3TallOBy€ TMOpPYy4Y IMEHa JIIOJIel, TMOB’SA3aHUX MK CO00I0 POJAUHHHUMH,

HpO(I)GCifIHHMH qu CHTyaHiﬁHHMH 3B’ SI3KaMH. [https://www.91 Imemorial.org/visit/memorial/about-
memorial?utm_source=chatgpt.com]

[Tig MeMopiabHOIO IJIOICIO PO3MIIILYETHCS MYy3€l, clipoekToBaHui 610po Davis
Brody Bond, 3arnmubnenuii npubnuzno Ha 21 MeTp 1 AOCTYNHUN Yepe3 MaBiLIbilOH
Snehetta, axuii Mae ae1o «3namany», 1epopMoBaHy (GpopmMy — anro3ito Ha 3pyHHOBaH1
BEeXKi. Y TMaBUIBMOHI €KCIOHYIOTHCS JBI CTajieBi KOJIOHHW, JEMOHTOBaHI 3 dacary
[1iBHiuHOT BeX1 i BCTAHOBIIEHI SIK apTe(PaKTH-TaM ATHUKH.

BHyTpimHii MapmpyT My3€10 HOYHMHAETHCA 31 CIYCKY A0 PiBHSA (yHIAMEHTIB, /€
BiIBIMyBau OauuTh ¢parMeHT OETOHHOI «CTIHU-IITa0es», SKa CBOTO Yacy
CTpUMYyBaJia IpyHTOB1 Boau ['ya30Ha 1 BUTpuMana oOBajieHHs Oy/iBesb. BucraBkoBi
MPOCTOPH  OPraHi3oBaHI  HAaBKOJO AaBTCHTUYHHX  E€JEMEHTIB  KOHCTPYKIIii,
nehOpMOBaHUX TOXKEKHUX MalllMH, ylaMKiB (acasiB, «CXOJlIB TUX, XTO BIKHUBY»

(Survivors’ Staircase) Ta 1HIUX apTeDAKTIB. [https://brazilian-architects.com/es/davis-brody-bond-
new-york/project/national-september- 1 1-memorial-and-museum-at-the-world-trade-center?utm_source=chatgpt.com]

Myszeii 9/11 noeanye apxiTekTypHy MeTadopy MOpPOXKHEUI 3 MaKCHUMAaJIbHOIO
OMOPOI0 Ha aBTEHTUYHI 3aJIMIIKH, CTBOPIOIOYN «aPXEOJIOTII0 MaM ATi», Y SKIA TLIO0
BiJIBilyBaua OYKBaJbHO PYXa€ThCS B3JIOBXK TpaBMAaTUYHHX CHIiAIB. J[Ba HeraTuBHI
MIPOCTOPHU Ha MICII BEX-OJIM3HIOKIB CUMBOJII3YIOTh HEBIIHOBHY BTpary. Ilinzemuumii
My3eil 30epirae aBTEHTHYHI (parMeHTH KOHCTPYKIiNA. lle moeaHye aBTEHTHUYHMIA
Marepiai Ta MeMOpIalbHy JpaMaTyprio, YHUKal0uu HaAMIPHOI clueHorpadii.

1.2. Jewish Museum Berlin

Puc.3. Jewish Museum Berlin, 3aransuuii BUrisig ekcrep’ epy
[https://libeskind.com/work/jewish-museum-berlin/] Berlin, incransiii —
«IITamaxeT»
[https://libeskind.com/wo
rk/jewish-museum-
berlin/]

€ppeiicekuit my3eit y bepnini (JMB) ctaB ogHUM 13 HaWBIUIMBOBIIIKMX 00’ €KTIB
MeMopianbHOi apxiTekTypu KiHusg XX — nmoyatky XXI cromitrsa. Binkpuruii y 2001
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pOIIi, BIH IGMOHCTPYE, IKUM YHHOM apXiTEeKTypa, CHMBOJIIKA Ta €KCIIO3UIIITHI I AX011
3MaTHI BIUIMBAaTH HA CHOPUMHATTSA ICTOPUYHHUX TOMINA Ta (QOopMyBaTu Bi3yaJbHO-
IPOCTOPOBY MOBY KOJIEKTHBHOI mam’siti. My3eil BHHUK Ha Tl THpoIecy
nepeocMUcIeHHs icTopii ['omokocTy Ta eBpelicbkoi mpucyTHocTi y HimeuunHi i ctas
BYXJIMBUM €JIEMEHTOM I[bOTO JIUCKYPCY.

[TpocTopoBo-KOMMO3UIlIfiHE BUpIIIEHHS Oy/iBIi, HATXHEHHE MEPEXPECHUMU
«IUISIXaMW» 'y TPOCTOpi MicTa (apXITEKTOp 3’€IHAaB Ha KapTi aApecd BIJOMHX
€BPENCHKUX JIA4YIB KYJIbTYPH, SIKI KOJUCH XWIK B bepiiHi, 10 CTalo OCHOBOIO IS
dbopMyBaHHS JlaMaHOi JiHII OyiBil) Ta MOTUBOM «po30uTOi» 3ipku JlaBumaa, sBise
cO0010 3Ur3aronoaiOHui 00’€M 3 TOCTPUMH KyTaMH, SKHH BUPAa3HO KOHTPACTYE 3
6apoxoBoto Oynisieio Kollegienhaus, ane He moMiHye Haj HEro 3a MaciiTabom. Lleit
KOHTPAaCT MK «pO3ipBaHOIO» HOBOIO (OPMOIO Ta ICTOPUYHHM CEPEIOBHUIIECM

MIJCUITIOE CIIPUMHSTTSI MY3€H0 SIK «PaHW» y TUI MICTA. [hups://www.jmberlin.de/en/libeskind-
building#media-13052]

BaxnuBoro AeTamuiio € BIJACYTHICTH OKPEMOTO 30BHIIIHBOTO BXOJY JO HOBOI
OynmiBii: BiABiMyBay moTparisie 1o Hei nume yepe3 Kollegienhaus, cimyckatouucs y
MiJI3eMHUM piBeHb. Takuil mepexis CMMBOJII3Y€E BX1J 3 OYJAEHHOTO MICBKOTO TPOCTOPY
y HpOCTip mam’ Tl. [https://www.archdaily.com/91273/ad-classics-jewish-museum-berlin-daniel-libeskind]

[InanyBanbHa CTPYKTypa OpraHi3oBaHa y BUTJISIIL TPhOX «OCEM»:

1. Bice 0e3nepepBHOCTI Bel€ 10 OCHOBHOI €KCIO3WIlli, /¢ MOKa3aHO 1CTOPIiI0
eBpeiB HiMeuunHu B JOBroTpHUBaiil MEpCIEKTHBI;

2. Bich BUrHaHHS 3aKiHYy€ThCst «Cadom 6ucHauHs» — BIIKPUTUM TIPOCTOPOM 13
49 noxunruMu OETOHHUMHU CTEJIaMH, 3aCaJPKEHUMU JIEPEBAMH, JI€ PYHHYETHCS BITUYTTS
pIBHOBary;

3. Bick N'omokocty npuBoauTh 10 «Beoici [ onokocmy» — 3aMKHYTOTO OETOHHOTO
00’eMy 13 MIHIMAJIBHOIO KIJTBKICTIO MPUPOTHOTO CBITJIA, 11O CTBOPIOE JOCBIA 13071111
u 663BI/IXO,Z[i. [https://libeskind.com/work/jewish-museum-berlin/|

®dacagu OynaiBial OOJUIIBOBAHI ITUHKOBUMHU JIUCTAMH, SIKI 3 4aCOM TbMSHIIOTH,
HaraJlylouu npo «CTapiHHs» Ta HallapyBaHHA icTopli. HeperynsipHi By3bKi npopi3u
BIKOH 3YMUTYIOTBCS K po3pi3u abo mpamMu. BHyTpimHiI npoctopu nmoOyAoBaHl Ha
KOHTpPacTl MDK OUIMMH CTiHaAMHU, I'pyOMMU OETOHHUMHU TOBEPXHSMHU, BY3bKHUMHU
CBITJIOBUMHM IIIJIMHAMU Ta TYyNUKOBUMH Kopujpopamu. Cepen HalBIIOMIIIMX
iHcTanauin — «Illlanaxemy («Onane aucmsay) Mename Kaninmmana: migyora, BKpuTa
JeCsITKaMU THCSY METaJIeBUX TUCKIB y ¢opMi 00IMY, MO SKUX BiABIAYBaul 3MyIIEHI
WTH, IOPOKYE MOTYKHUN aKyCTUYHHM 1 TIIECHUM JOCBII.

Pimenns 3actocoBani JliOecKiHAOM CTaiM 1KOHIYHUMH TpHUKIagamMu B cdepi
apxiTekTypu nam’sTi. JlamaHi JiHii, Bi3yalbHi MyCTOTH «voids», MiA3eMHI NEPEX0/IH,
TEMpsiBa Ta 3BYKOBa MOPOKHEYA CTBOPIOIOTH MPOCTIP €MOIIHOI HEeCTaOlILHOCTI.
ApXITEKTypa TyT caMa € HapaTUBOM, & HE KOHTEHHEPOM EKCITO3HUIIi].
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1.3. Yad Vashem Holocaust History Museum

Puc.5. Yad Vashem, 3aranpauii Burisig 3 pucotu  Puc.6. Yad Vashem, intep’ep mysero
NTAIIHOTO JIETY [https://www.archdaily.com/179679/yad-
[https://www.safdiearchitects.com/projects/yad- vashem-holocaust-museum-safdie-
vashem-holocaust-history- architects?utm_source=chatgpt.com]

museum?utm_source=chatgpt.com]

Kommneke Ax Ba-lllem y €pycanumi € LHEHTpaIbHUM 1HCTUTYTOM IaM STI PO
I'onokoct B I3paimi. HoBuit Mys3eii ictopii I'onokocrty, Bigkputuii y 2005 poi,
cpoeKkToBaHMM apxitekTopoMm Moie Cadi, cTaB KIFOUOBUM IMPUKIAJA0M 1HTErpanii
apXITeKTypu Ta JJanamadpTy y (GopMyBaHHsS HApaTUBY MaM’ ATi.

OCHOBOIO TIPOEKTY € TPUKYTHA MPU3MOIOJIOHA OETOHHA rajepes 3aBJIOBXKKH
omu3pko 180 M, fKa «BCTPOMIIIOETBHCS» B CXMJI ropu ['epuyist Ta mpopizae oro Bij
MIBJICHHOTO JO MiBHIYHOTO OOKy. 3HayHa yacTWHA 00’eMy 3ariubiieHa B IPYHT 1
MpUXoBaHa JaHAmadToM, yepe3 mo OymiBIs COPUMMAETHCS SIK «IIpam» y ropi —
MPOCTOPOBE BTUICHHS ICTOPUYHOI TpaBMHU. BiciM OCHOBHUX rajepei My3ero
po3TamioBadi 3 000X OOKIB TOJOBHOi OCI-IIPU3MH, YTBOPIOIOYU TIOCIIJOBHICTb

«BiI[FaIIY)KCHI)» iCTOpI/I‘{HOFO HapaTUuBy. [https://www.safdiearchitects.com/projects/yad-vashem-
holocaust-history-museum?utm_source=chatgpt.com]

MapmipyT BizBiJyBaua pO3rOPTAETHCS SK JIIHIKHA XPOHOJOTIYHA ICTOPIS: BiA
MEePEABOEHHOTO €BPEHUCHKOTO )KHUTTS B €BpOITl — Yepe3 TUCKPUMIHAIIIIO0, TETTO, MaCOBI
BOMBCTBa, TAOOPU CMEPTI — J0 BU3BOJIEHHS Ta MOBOEHHOIO BigHOBIEHHS. [IpocTip
OCBITJIIOETBCSL MEPEBAXKHO BEPXHIM MPUPOAHUM CBITIOM, fIKE MOTpPAIUIIE Yepe3
MPOTSHKHY CBITIIOBY IIUTHHY y3JI0BK BEPIIUHU TPU3MHU.

KimtouoBum sigpom komruiekcy € 3ana imeH (Hall of Names) — mnpoctip 13
KOHIYHOIO CTeJIet0, JIe 310paHo MUJTBMOHU 1MEH KEPTB Y BUTJISIII KapTOK CBia4YeHb. Lle
KyJbMIHAUIMHUM TYHKT IHCTUTYUIHHOT pOOOTHM 3 NaM’sTTIO, J€ apXITeKTypa
MIJKPECITIOE 17€10 MEPEeTBOPEHHS CTAaTUCTUKM HAa MepCcOoHalbH1 icTopii. JlogaTkosi
NaBUIbHOHU (Tajepes MUCTENTBA, CHHArora, HaB4aJbHUI IIEHTp) BOYyAOBaHI y CXWUJ,

bopmyroun iepapxito «CaKpabHUX» Ta OCBITHIX IPOCTOPIB.
[https://www.archdaily.com/179679/yad-vashem-holocaust-museum-safdie-architects ?utm_source=chatgpt.com]
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ADpXITEeKTypHa MOBa MY3€I0 IMOETHYE KOPCTKY T'€OMETpit0 OETOHHOTO KIMHY 3
M’SIKICTIO JaHAmA(THUX TaHOpaM, SIKI BIAKPHUBAIOTHCS Yy (iHam MapuipyTy Ha
E€pycanum 1 nonuny. et mepexia Big 3aMKHYTOI, TEMHOI TPIIIUHHU 10 BIAKPUTOTO
Kpa€eBUAY IHTEPIPETYEThCS K MeTadopa pyxy BiJ BiT4ar0 10 KUTTS, IHTETPYIOUH
IPOCTIp MaM’ STl B CydacHHUM JaHamadT micra.

1.4. POLIN Museum of the History of Polish Jews

-

G

Puc.7. POLIN, 3aranpHuii BUTIISIA 3 BUCOTH Puc.8. POLIN, iaTep’ep roioBHOT

HTAIIHHOTO MOJIBOTY 3aJTl My3€l0
[https://Ima.fi/projects/museum-of-the-history- [https://divisare.com/projects/254875-
of-polish-jews?utm_source=chatgpt.com] lahdelma-mahlamaki-museum-of-the-

history-of-the-polish-
jews?utm_source=chatgpt.com]

POLIN Museum of the History of Polish Jews po3ramoBanuii y ueHrtpi
KOJIMIIHBOTO BapIiaBcbKoro reTTo, HABMPOTH MaM’ ATHUKA TePOSIM MIOBCTAHHS y TE€TTO.
Taka MicTOOy/1IBHA MTO3HUIIIsI CTBOPIOE HANIPY>KEHUI A1aJI0T MK MEMOPIaJIOM IepoizmMy
Ta My3€€M 0araToBIKOBOT'O CHIBXUTTS MOJIbCHKOT Ta €BPEUCHKOI CIUIBHOT.

byniens, cnpoektoBaHa Peiinepom Maxnamédki (Lahdelma & Mahlaméki
Architects), Mmae mpocTuii, Maii>ke aOCTpaKTHHUM 30BHIIIHII 00’ €M, BKPUTHIA CKIITHUMHU
MaHEeJISIMU 3 HaIliBIPO30PUM IIAPOM, Ha IKOMY 300paskeHo clioBO «Poliny maTHHCHKOI0
Ta €BPEHCHKOI Tpadikor. 3O0BHIMIHSA CTPUMAHICTh KOHTPACTYE 3 JHHAMIYHUM
BHYTPIIIHIM aTPiyMOM, SIKAW € TOJJOBHUM apXITEKTYPHUM aKIICHTOM.

Bxiguuii xoi siBisie cO00I0 BHUCOKY, XBWISCTY MOPOXKHUHY, C(HOPMOBaHY JIBOMa
KPUBOJIHIMHUMH CTiHAMH, IO HIOW PO3XOIATHCSA, YTBOPIOIOUH «ymienuHy». Llei
MPOCTIP TPAKTYIOTh K MeTadopy pO3JIOMY y TUCSUOIITHIA 1CTOPIT MOIBCHKUX €BPEIB
— 30KpeMa TPaBMaTUYHOTO MepepruBaHHA BHACHIOK ['onokocTy. OmHouacHo dopma
YIIEJIUHYU BicWiIae 10 01011HHOr0 MOTUBY Tiepexory yepe3 UepBoHe Mope — obOpazy

nepexony, BH)KMBAHHA, Halli'l'. [https://lma.fi/projects/museum-of-the-history-of-polish-
Jjews?utm_source=chatgpt.com]
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OcHOBHa eKcIo3uilisi o0y I0BaHa JIiHIMHO, 3 BOCBMU rajiepei, Ta 1nojae icTopiro
MOJIbCHKOTO €BPEICTBA Bil CEPEAHBOBIUYS J0 Cy4aCHOCTI, MITKPECIIOI0YH HE JIUIIIE
Tpareiio, a it 6araToBiKOBUN KyJIbTypHUU BHECOK. [10JiH moeaHye Ki1acuyHi My3eiiHi
eKCIIOHATH 3 IHTEPAKTUBHUMH Mefia, IUPPOBUMU PEKOHCTPYKIISIMU 1HTEP €PIB
CHUHAror, MYyJIbTUMEAIMHUMH TaHopamMaMmu. bymiBns (QyHKIIOHYe TakoX SIK
KyJIbTYPHO-OCBITHIHM LIEHTP — 13 KOH(EpEeHII-3ajlaMu, 010110TeKOI0, IPOCTOPAMU IS

TUMYACOBUX BUCTABOK. /[https://divisare.com/projects/25487 5-lahdelma-mahlamaki-museum-of-the-history-of-
the-polish-jews?utm_source=chatgpt.com]

POLIN Oynye HapatuB HE JUIe AOBKoJa ['0JOKOCTY, @ HABKOJIO THUCSYOITHHOI
icTOpii MOJBbCHKO-EBPEHUCHKUX BIJHOCHH. XBWIACTUM aTpiym Qopmye meradopy
pO3JIOMY Ta BOJTHOYAC BiJTHOBIICHHS.

1.5. National Museum of the Holodomor-Genocide

Puc.9. HarionansHoro my3ero ['onogoMopy-reHomumy, Bizyasizaiis IpoeKTy
[https://worldarchitecture.org/architecture-
news/epvcz/nizio_design_international unveils_design for the largest museum p
roject_in ukraine.html]

HauionansHuii My3seir ['onogomopy-reHonuay posramoBaHui Ha Iledepcbkux
cxmwiax y Kuesi, nmopyu 13 Kueo-Ileuepcbkoro nasporo. Kommiekc dopmyBaBcs
MOETAHO: Meplila yepra — MeMOopiaJibHa YaCTUHA 13 MOHYMEHTOM «CBIUKa mam’siTi»
Ta MPUJIETJIO TepuTopiero — Oyna Bigkputa 2008 poky; apyra yepra — Iiji3eMHa
My3eiiHa OymiBisi — mepeOyBae B CTafdll peasizariii.

MemMopiasibHa YacTHHA BKJTIOYAE AJICIO MaM ATi, Y IIEHTP1 ajei po3TaloBaHo KOJIO
3 24 sxxopeH — «KopHa 1011y, 0 CUMBOI3YIOTH K JHKEPENo XJ1i0a, Tak 1 pUTM 100U
Ta Oe3mepepBHE «IEPEMENTIOBaHH» IOAChKUX KUTTIB. [lam mpoctip Beae ao 30-
METPOBOTO MOHYMEHTY «CBiuka mam’sTi», 0(OpPMIICHOTO SIK CTPYHKHUH OuTuit 00’ eMm,
JIEKOPOBAHUM BI3EPYHKOM 13 XPECTOMOMIOHMX MPOPi3iB, KOTPi BHOUI CBITATHCH,
CTBOPIOIOYHM 00pa3 CBITJISHOI KOJIOHU JTyTII.

ApPXITEKTYpHHI MPOEKT APYToi Yepru My3et0 po3podiieHo KuiBCcbkuM 0ropo Project
Systems Ltd y cmiBmpami 3 BapmaBcbkoro cryaiero Nizio Design International.
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[lenTpanbHa i7es1 — «BIUIETEHHs» OyiBI B penbed cxuiy JHinpa, mob mysei HIOU
BHUPOCTaB 13 IPYHTY, 3QJIMIIAIOYNCh YaCTKOBO HEBUIMMHM 3 TOJIOBHUX OIJIAJOBHX
To4oK. O0’eM My3€10 3aHYPIOETHCS Y CXHJI 1 OpTraHi30BaHUM B3JIOBXK OCI, IO TTOETHYE
foro 31 «CBIUKOIO TaM’ST»: TaKUM YHHOM, MIJ36MHHA TPOCTIP EKCIO3MUIIii

MOB’SI3aHUM 13  BEPTHKAJIBHUM  3HAKOM IaM ATi B  MICBKOMY  CHJIYETi.
[https://worldarchitecture.org/architecture-
news/epvcz/nizio_design_international _unveils _design_for the largest museum_project in_ukraine.html]

[IpoexT mepenbavae MOCHTIIOBHICTh EKCIO3WIIHHUX 3ajiB, SKI MPaLOOTh 3
o0Opasamu TOJI0/Ty, «CITYCTOIICHOTO» Celia, JOKYMEHTAIBHOI MPaBIX Ta 3aMOBUYBaHHS.
BaxnuBy ponb BiOirpaioTh CBITJIOBI ClIEHapii: oOMekeHe MPUPOAHE CBITIO, IO
MIPOHHUKAE KPi3b BY3bKI MPOPI3U, KOHTPACTYE 3 TEMHHUMHU 3aJlaMH, J€ CKCITO3UIIIS
0a3yeThCsl Ha apXIBHUX MaTepiajiax 1 MyJbTUME/ia. 3aljlaHOBaHO TAKOX OCBITHIM Ta
JTOCITITHUIILKUH OJIOKH, IO MarOTh 3a0e3MeunT (PYHKIIOHYBaHHS MY3€H0 SIK IIEHTPY

iCTOpI/I“IHO'l. mam’aTi i HayKOBOI pO6OTI/I. [https://holodomor-museum-fund.org/pro-proekt/arhitekturnyyj-
proekt-muzeyu-golodomoru/]

Harionansauit my3eit ['onomoMopy-reHonuly MoeaHy€e CUMBOJIIYHO HACHYEHUN
MeMopiabHUIN JaHAmadT 3 OUIBII PaliOHATBHO CTPYKTYPOBAHOIO, alieé €MOIIIHO
HaIPY>KEHOIO MMiJI3EMHOI0 MY3€HHOI0 YaCTHHOIO. APXITEKTypa Mpalioe 3 TeMaMu
TeHOIIM/TYy Ta TTOXOBAHOT IpaBH, 110 pe3oHye 3 miaxoaamu Jlibeckinaa i Caduai, ane 3
YKpPaiHCHKUM KOHTEKCTOM 1CTOPI].

2. CoigibHi npuHuny ¢GbopMyBaHHA IPOCTOPIB KOJEKTHBHOI ITaM’ATi
p pmy p p

[TopiBHSIHHA HaBeAEHUX NpHUKIaAiB My3€eiB mam’ aTi XX—XXI cromTrs gae 3mMory
BUOKPEMUTH HU3KY CHUIBHUX apXITEKTYPHUX MPUHIIMIIIB, K1 IOBTOPIOIOTHCS B PI3HUX
KyJTbTYPHAX KOHTEKCTaX. Mmerbcs He mNpo (opManbHe HACTiLyBaHHS, a IIPo
KOHBEPIeHIlII0 MAXOAIB A0 POoOOTH 3 TPaBMATHYHOIO ICTOPIEI0 Ta KOJEKTUBHOIO
nam’ sITTHO.

2.1. MapmpyT Ik OCHOBA MPOCTOPOBOI OpraHizamii

VY BCIX pO3MISTHYTHX MY3€sIX MapuIpyT BiJIBiyBaua BHCTYIIA€ TOJIOBHUM HOCIEM
HapaTuBy icTopii. Sk cTtBepmkyBaB Mepio-I1oHTi, «Hame COPUIAHATTS HEPO3PUBHO
noB'sa3aHe 3 pyxom». Konu BiaBiayBadi WAyTh, IXHE CIPUUHSATTS ICTOPUYHOTO YacCy
HEPO3PHUBHO MOB'SA3aHE 3 IXHIM TUIECHUM PYXOM, a TaKOX 3 IXHIM YCBIJIOMJICHHSM
TOPU30HTIB
[https://www.sciencedirect.com/science/article/pii/S2095263517300444?utm_source=chatgpt.com#bib17]. L[eﬁ
MIIX11 BJIaJI0 3aCTOCOBYIOTh apXITEKTOPH, CTBOPIOIOYH MPOCTOPH, AK1 33Jal0Th Pi3HI
MOAYCHU TI€PEKHUBAHHS 1CTOpIi: TPUBAIICTh, PO3PUB, 3HUILEHHS, MPUXOBYBAHHS,
HalrapyBaHHsI. MapmpyT cTa€ HE TNpPOCTO (PYHKIIOHATHHUM €JIEMEHTOM, a
CTPYKTYPOIO TaM’sITi, SIKa 3a/1a€ MOCI1JOBHICTh EMOIIIMHUX CTaHIB.

2.2. MarepiajibHiCTh, CBITJIO Ta MPOCTIP AK HOCII eMouii

Marepianmu (0eToH, cTanb, IUHK, CKJIO), CBITJIOBI CIEHapii Ta IPOCTOpPOBA
opranizaiisi (3aMKHEH1, HE3py4YHI MPOCTOpU ab0 HaBMaKW BUIbHI, BIAKPHUTI) B YCIX
My3€sIX TMpPAIiOI0Th SIK CEeMaHTH4YHI HOCIT eMOIlid. YMHCHA 3MiHa BJIACTHBOCTEH
npocTtopy (OCBiTIIEHHs, 00’€M, aKyCTHKa, BOJIOTICTh, TeMIlepaTypa uu Qakrypa
MatepiaiiB) 34aTHA BUKJIMKATH Y JIFOACH BiCIlepalibHI TOUYTTs, (OpMyIOUYH 3arajibHe
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BpaKEHHS po 1ICTOPUYHUI nepiof, MicIie Ta atmocdepy.
[https.://www.sciencedirect.com/science/article/pii/S2095263517300444?utm_source=chatgpt.com#bibl7]

2.3. InTerpanisi 3 MiCbKMM i JJaHAIIAPTHUM KOHTEKCTOM

Yci m’saTh My3€iB JEMOHCTPYIOTh, IO MPOCTIp MaM’SiTi HE MOXKE ICHYBaTH «y
BakyyMmi». Jewish Museum Berlin, POLIN, Myz3eii ['onomomopy, An Ba-Ilem 1 9/11
Memorial neMOHCTPYIOTH, IO MiClleé pO3TAllyBaHHS, 3B’SI30K 13 HABKOJIHUIIHBOIO
3a0y710BOI0 200 MPHUPOJTHHUM JaHAMA(DTOM € YaCTUHOK MEMOPIaIbHOTO TOCIAHHS 1
dbopMye T01aTKOBI «PiBHI YUTAHHSD» TPOCTOPY.

3. Ki1louoBi BiAMiHHOCTI MiK My3esiMHU

BoHouac Mk npoaHaIi3oBaHUMU MY3€sIMH 1CHYIOTh IITMOOK] BIJIMIHHOCTI.

3.1. lucTranuis B yaci Ta ¢a3za memopiamnizaunii

Yad Vashem 1 Jewish Museum Berlin npamorors 13 mogisiMu cepenuHu XX
CTOJIITTSI, aJie CTBOPEHI BXKE y BIJIHOCHO «II3HIO» (a3zy memopiamizaiii — Micis
TPUBAIUX CYCHUIBHUX JUCKYCIH, 3MIHM MOKOJIHB 1 (POPMYBaHHS MOTY>KHOI TpaJInIIii
[NonokocT-cTyii.

POLIN y3araii 0xoIuToe TUCSYOJITHIO 1CTOpIto, a He jauiie nepion Karactpodu,
10 3yMOBITIO€ 0arato()OKyCHICTh HAPATUBY.

My3seit 9/11, HaBnaku, CTBOPEHO Maibke 0e3 4acoBOi JUCTaHWIi A0 MOJIi; e
03HAyae, M0 BIH OJHOYACHO € THCTPYMEHTOM OCMHUCIIEHHS TPaBMH U 11 «rapsaum»
MOJITHYHUM apTE(HaKTOM.

HartionansHuit My3eit ['01010MOpy-T€HOIUY TIPALIOE 3 TPArei€lo, sika TPUBAIAN
Yyac 3aMOBYYBaJIaCh 1 Jinile HampuKiHIll XX — Ha moyatky XXI cT. moyana iHTEHCUBHO
BXOJUTH B OQIIIAHUNA ICTOPUYHMIA KAaHOH; MOTO apXiTeKTypa BiJIOMBA€ 1 CTaJiio
«HA37I0TaHAI0Y01» MeMopializailii, 1 ToTpedy B MI>KHApOTHOMY BU3HAHHI T'€HOITUY.

3.2. CTtyniHb TPABMATHYHOI 0 «3aHYPEHHSD)

Jewish Museum Berlin, fIn Ba-Illem Ta My3eit 9/11 akTuBHilIE€ 3aCTOCOBYIOTH
apxiTeKTypy 3 e(eKTOM Je30pi€HTaIllil: MOXWI IUIOMMHU, 3aMKHYTI MPOCTOPH,
TEMpsiBa, 3BYKOBI1 i Bi3yaJibHI €()€KTH CTBOPIOIOTH JOCBIJ, OJM3BKHI JO TIJIECHOTO
MOTPSICIHHS.

POLIN Tta My3seit ['onomoMopy, mompu BHpa3Hy TpaBMAaTH4YHY CKJIaJOBY,
CUJIBHIIIIE AKIEHTYIOTh AUAAKTHYHHUM 1 J1aJOTOBUM aCMEKTH: MIUPOKI €KCIO3UIIIHHI
OJIOKHM, OCBITHI MpOTrpaMH, AOCIHITHULBKA ISUIbHICTb, MIMPOTa TeM (KYJIbTYypa,
MTOBCSIKJICHHSI, JIOBrOTpUBaja iCTOpis).

3.3. Pi3na JiokanbHa npuB’sA3Ka

Baxxn1Bow BIAMIHHICTIO MDK My3€IMH MaM 4TI € CTYIiHb iXHBOI JIOKaJbHOI
MPUB’SI3KK 710 “TIEpBUHHOTO” MicIis Tparenii. YacTuHa iHCTUTYIIN dopmye mam’sTh
gyepe3 npsiMy TonorpadiuyHy BIAMOBIIHICTD (PO3TAITyBaHHS «TaM, JIe CTAJIOCS»), TOJI
SIK 1HIII MPAIIOIOTh 13 BIIJATICHOI0, CHMBOJIIYHO 0OpPaHOIO JIOKAITIETO, 10 PETIPE3CHTYE
Tpare/iiro Ha piBHI HAI[IOHAJILHOTO 200 YHIBEPCAJILHOTO HAPATUBY.

Jlo mepmoi rpynu Hajmexarb KEWCHM 3 MAKCUMAJIbHOK «ABTECHTUYHOKO»
npuB’si3koro. National September 11 Memorial & Museum po3MimieHu
0e3rocepeHbO Ha TEPUTOPIi Ground Zero,
POLIN Takox (QyHKIIOHY€ B KPUTUYHO HABAHTA)KEHOMY KOHTEKCTI — Ha TEPUTOPIi
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KOJIMIIHBOTO Bapiascbkoro reTTo (MypanyB).
Jewish Museum Berlin xoua i He CTOITh Ha «OAHIN TOUI Tpareaii», aje Mae IpIMy
ypOaHicTHUHY TPUB’SI3KY J0 ICTOPUYHOI TKaHnHH bepiiHa.

Jlo npyroi rpynu HajexaTb My3ei 3 BiJJAJICHOIO NMPUB’S3KOI0, KOJNU Tam’iTb
KOHCTPYIOETHCSI HE Ha MICIIi TO/i1, @ B CAMBOJIIYHO OOpPaHOMY MPOCTOP1 HAI[IOHATIBHOT
penpesentaitii. Yad Vashem posramoBanuii Ha ropi ['epiyiss B €pycanumi — 1ie He
Miciie 31ourHy ['0J10K0CTY, a «Miciie 30upaHHs maM’ sATi», e JaHamadT 1 apXiTeKTypa
(hopMyIOThH JIepKaBHUH 1 TJI00aIbHUNA MEMOPIAJIbHUHN TIEHTP.

[TpomixkHy no3wuitiro 3aiiMae Harionanpauit my3eii ['oogoMopy-reHonuay: BiH He
NPUB’ I3aHUI O KOHKPETHOT'O «EMIIEHTPY» TOJI0/LYy, TPOTE PO3MIIIEHUH Y CTOJIHUIIL Ha
CHMBOJIIYHO MOTY>KH1¥M BUCOTHiH Jiokarltii (ITeuepchki cXuin) mopyd i3 cakpajJbHUMU U
JEp>KaBOTBOPUYMMH JOMIHAHTaMU; II€ MEPETBOPIOE MOro Ha HAI[IOHAIBHUNA “BY30I1
nam’sTi”, a He JIOKaJIbHUI MeMOopial OHOTO MICIIS.

BucHoBku:

[TopiBHAIBHUE aHAII3 apXITEKTYpH I’ AT My3eiB mam’aTi XX—XXI cTtomtra gae
3MOTY 3pOOMTH TUIIOJIOTIYHI y3arajJbHEHHS.

[To-nepmie, apXiTeKTypa Cy4aCHUX MY3€iB MaMm’STI BHUCTYNA€ MOBHOLIHHUM
MEJIlyMOM KOJICKTMBHOI MaM’siTi, @ HE HEUTPaJIbHOI «O0OOJOHKOIO» JIJIsi €KCIO3HUIIII.
ChnuibHI NPUHUMIKA — JpamaTyprisi MaplipyTy, BHUKOPUCTAaHHS IPOCTOPOBOI
MOpoXkKHEYl, poOOTa 31 CBITJIOM Ta MaTepilajlaMH, 1HTerpaimis 3 JanamapToMm —
(GhopMyIOTh IUTICHUN JTOCB1J BiJBilyBada, B SIKOMY T1JIO, €MOIIIi Ta 1HTEJIEKT 3aJisIHi
OJIHOYACHO.

[To-npyre, BUSIBIEHO CYTTEBI BIAMIHHOCTI B MOJITHYHINA Ta KyJbTYpHIH pamill
mam’s1i. Jewish Museum Berlin, SIx Ba-Illem, POLIN, My3eii 9/11 Ta Hamionanpauit
My3elr ['omomomMopy-TeHoIuy Mo-pi3HOMY MO3UIIOHYIOTH CBOi HapaTHUBU — MK
BU3HAHHAIM, TTOKASTHHSIM, HAILlIETBOPEHHSIM, MOO1TI3aI1€10, TEPEOCMUCIIEHHSIM TPaBMHU.
ApXITEKTypa B KO)KHOMY BUMAJKy KOHJICHCYE 111 BIAMIHHOCT1 Y BUIJISIII POCTOPOBUX
pilieHb — BIJl paJIMKAIBHOI JEKOHCTPYKIT A0 CTpUMAaHOI 1HTerparii B chopMOBaHe
CEpeIOBUIIIE.

[To-Tpere, aHami3 moOKa3zye, M0 OajllaHC MDK TpaBMAaTUYHUM 3aHYPEHHSIM 1
IUIAKTUYHOIO (PYHKIIEI0 € KIIOYOBHM BUKIMKOM IS CyYaCHHX MY3€iB Iam’sTi.
HanMmipHuii akueHT Ha adeKTl MOKe NMEPETBOPUTH My3€l Ha «TeaTp Kaxy», TOAl SIK
HAJITO paIlioHaII30BaHa €KCIIO3UIIIS PU3UKYE 3HEIIHUTH €MOLIMHNUI BUMIp Tpareii.

VY koHTEKCTI YKpaiHM OTpMMaHi pe3yJbTaTH MAIOTh MPAKTUYHE 3HAYCHHS IS
MPOEKTYBAHHS HOBUX MEMOpIaJbHUX I1HCTUTYINM, 30KpemMa My3€iB JeropTailii,
BOEHHUX 3JI0YMHIB, TIOJITUYHUX pernpeciii. BoHu Bka3zyoTh Ha HEOOX1THICTS:

e MUCIHTH apXITEKTYpy AK CYKYITHICTh TPOCTOPOBHX HAPATHUBIB, a HE TUIbKHU SIK
«OyAIBIIO 3 €KCTIO3UIIIEION;

¢ BpPaxOBYBaTU €TUYHI aCMEKTU PeNpe3eHTAllll TPaBMHU;

o 1HTErpyBaTM My3€i B IIMPIIMNA MICBKMA Ta JaHAMIAPTHUNA KOHTEKCT, HI00
3po0OWTH TTaM’ATh BUIUMOIO i BOAHOYAC BIMCAHOIO B TIOBCSIKICHHE KUTTSL.
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MPOBJEMA CUMBOJIKO-CEMIOTUYHOI
SMICTOBHOCTI B CIIPABI 3BBEPEKEHHSA TAM’ATOK
MHUHYJOI'O

Cenak Onekcanap,
KaHJIUAAT apXiTeKTypu, mpodeccop kadeapu MicToOyayBaHHS,
KuiBchKkuii HalliOHATBHUN YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTypHU

I'opaienko OJibra,

JTUTIIOMOBAHUN apXITEKTOP, MaricTp JaHAMA(THOTO TU3alHY,
aCCUCTEHT Kadenpu nu3ainy

KuiBChbKMil HAIlIOHAIbHUNA YHIBEPCUTET OYAIBHUIITBA 1 ApXITEKTYPH

AKTYAJIBHICTH po3riasaKyBaHOTO IIMTaHHS B aKTHBI3allli MiCTOOYMIBHHUX
MpOIIECiB, IO BIAOYBAIOTHCA OCTAHHIM YacoM, M 3arpo30i0 BiJ HUX I1CHYIOYOI
apXITEeKTYPHO-MICTOOYAIBHOI CIaAIMHU. SIK BITOMO, KyJIbTypa 0€3 CBOr0 KOPIHHS HE
MO3K€ ICHYBaTH B MaiOyTHROMY, 1 TOMY 30€pEKEHHSI ICHYIOUHX aM’ ITOK MUHYJIOTO €
OJIHUM 3 HaWaKTyaJbHINIMX 3aBJaHb ChOTOJCHHS. [IpOAOBKEHHS iXHBOTO JKUTTA
3aco0aMu HayKOBOi KOHCEpBalli, pecTaBpailii, My3eedikamii 4d BHUCTaBKOBOTO
€KCIIOHYBaHHS CIPUAIOTh KOHLIEHTPYBAaHHIO BUTBOPIB CBITOBOi 1 HalllOHAJIBHOI
KYJbTYpH, iX TJIUOLMIOMY OCMHUCIEHHIO. PeTenbHo 30epexeHi MepiuHu MaTepiaabHOT
KyJbTYpU MHUHYJIOTO MPOJOBXKYIOTh >KHTH Yy CBIJJOMOCTI Ta CIPUHHATTI CBITY BCE
HOBHX 1 HOBUX MOKOJIIHb, CIPUSIOYM BUXOBAHHIO iX B JIyCl HAIIIOHAJIBHOI T1THOCTI 1
m000B1 10 cBO€i 3emii. Lle crocyeTbesi peaibHO ICHYIOUMX IMaM’SITOK apXeoJorii,
JTEpaTypu, MUCTEITBA, apXITEKTypH, KOKHA 3 SIKUX JOCIIKYETbCS M KUTTS SAKUX
MIPOJIOBXKYETHCS 3aB/IIKU TIEBHUM METOJIaM 30€peKEeHHSI, SIK MPaBUIIO, 30PIEHTOBAHUM
Ha YTBOPEHHS HEPO3PUBHOTO JIAHIIIOTA B3aEMO3B 13Ky MIK MUHYJIMM 1 CbOTOJICHHSM.
3aBAsSKU [IbOMY JI0 HAC MOBEPTAIOTHCA OE3I[iHHI BUTBOPU MPEKIB, TaM ATh MPO SIKUX
30epira€TbCsi UM BIIHOBIIOETHCS IMICHS TEPIOAYy HE3aCTyKeHOro 3a0yTTs abo
HEB1JIOMOCTI.

META  CTATTI: BW3HAYUTH CTYIiHb BIUIMBY  CHUMBOJIKO-CEMIOTHYHOI
3MICTOBHOCTI IaM’SITOK MUHYJIOTO, pOJI1 apXITEKTYPHUX CUMBOJIIB Ta «T'€HIS MICLISD B
CITpaBi Cy4acHOT0 1X 30€peKEeHHS Ta MOMJIMBOTO BIIHOBJICHHSI HA MallOyTHE.

IIPOFJIEMA. Ane tipu 11bOMy BHHHMKA€ TUTAHHS: SIK OyTH 3 HagO0aHHSAM, IIO
ICTOpUYHO BTpadcHE, ajiec Ma€ BEJIHMKY 3HAUYIIICTh SK Ba)KJIMBE 3B’sA3yl0Ua JIAaHKA B
PO3BUTKY KynbTypH? ICHyrOYa iCTOPHKO-OXOpOHHa IpaKTHKa JOBENa >KHTTEBICTH
METO/IIB BiTHOBJICHHSI-MAaKETYBaHHS BTPAYCHUX CBATHHB 32 OMKMCAMH, KPECICHHIMH,
doTorpadismMu 4u XyJA0KHIMUA 300pakeHHSIMHU. [ MeTonnka 0coOIMBO CTOCYETHCS
nam’ITOK-CUMBOJIIB BIJIPOJKEHHS HAIlIOHATBHOTO AYXY: MpamopiB, 30poi, CHMBOJIIB
BJIau, To1O0. 3pyitHoBaHi i yac [ CBiTOBOT BiiftHU i BIAPOKEHI B IEPBICHOMY CTaHi
criopyau 1ieHTpiB Mict Bapmasu i Kpakosa y I[lomnbii, 3ueceni B 1930-Ti poku Ta
B110y/1I0BaHI KUIBChKI MUXaIIBCHhKUN 1 YCHEHChKUNM COOOpH; 3/1HCHEHE HAyKOBE
BizipoKkeHHs 1iepkBu boropoutii [Tuporomt va [Momoni y Kuesi, Tomo. Huni Hepinko
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BIIHOBJIIOIOTHCSl I[IHHI B KYJBTYPHOMY acleKkTi OyaiBii, III0 MarTh OOMIpH 4YH
doTodikcalriro, aje 3aruHYIIH B 3B’ SI3KY 3 BIJOMUMH 1CTOPHYHUMH TIOTISIMH 1 IEBHUMUA
MicTOOYNIBHUMH MIEPETBOPEHHIMH.

BinnoBuTH, 3IMITYBaBIIM B peaJbHOMY MaciiTadl yTpadeHi CIOpyAM Ha iX
ICTOPUYHOMY MICIII Y B ICTOPUYHOMY OTOUYEHHI (32 YMOBH HE3aiHATOCTI MEPIIOTO Ta
30€peKeHOCTI IPYroro), He CTAHOBUTH TEXHIYHUX TPY/IHOIIIB — SKIIO JUIIE HE OpaTH
no yBaru (inaHcoBui Oik crupaBu. CKIAQIHIIIUM € BiIHOBJICHHS TIaM’ SITKH, KOJH
BIJICYTHI JIOKYMEHTaJbHI JDKepesa, SKl 3acBiIuyBajd O aBTCHTUYHICTh BUIJISIY
naM’SITK{, Ta HeMae Micll sl 11 BiaOyaoBu. B Takomy pasi mpoTAroM KiIbKOX
MOKOJIIHb MOYKE ITOBHICTIO CTEPTUCS TIaM’ATh MPO TON M 1HIIUN 00’ €KT (32 BUHATKOM
cyTo npodeCiiHUX JKEpes 4 MOMYJSpU3aTOPChbKUX Ta3eTHUX 3raJlok MalOyTHIX
Kpa€3HaBI[IB), MOXKE CTaTUCS PO3PUB JIYXOBHOIO 3B’SI3KYy 3 MUHYJIMM. Bumaerbcs
JopeyHo OyJne 3rajati TYT NPO CEMAHTHYHY CYTHICTh MOHATTA '"Mmam’ siTka", siKe
MICTUTD YSIBIIEHHSA, 00pa3u, XapakTepHl TUIU MPOCTOPY Ta XYIO0KHI PUCH, BIACTUBI
MIEBHIN enoci.

BUKIIA]] MATEPIAJIY. OnocepeakoBaHWU BIUIMB Ha CBIAOMICTh Cy4YaCHHKa
MO>KJIMBUI MPU BUKOPUCTaHHI B HOB1 OyJI0OBI ICTOPUYHUX (POPM Ta apXITEKTypPHHUX
JeTajel Cropyau, 110 iCHyBaja Ha LIbOMY Micll, ()parMeHTIB 4M JeTajneil ii gacamy
ab0 XapakTepHUX OCOOJMBOCTEH I1HTEP’€pYy, O3HAUYEHHX B HOBITHIA CTPYKTYpi, 3
MaTepianaizoBaHOI0 MPUB’A3KOI0 10 MEBHOI ICTOPUYHOI 00U HUIIXOM 3aCTOCYBaHHS
BIJINOBIJIHUX €JIEMEHTIB 0J1aroycTpoio Ta BpaxyBaHHS MPOCTOPY, BIAMOBIIHOTO AyXY
Ta €CTETUYHHUM 1JieaiaM 4acy, PO3KPHUTTS YU MaKETyBaHHS B peajbHOMY MaciTabi
(GbyHIaMEHTIB BUBHAYHOT ITaM’ATKH, 03HAYEHUX B HOBOMY cepeIoBHIIli. Taki mpukiaau
€ B ICTOPUMKO-OXOPOHHIM TMpaKTUIll HAmIOl KpaiHu Ta 3apyOnkxks. HaiOinbin
PO3MOBCIOJDKEHUM € CBOEPIHE O3HAYEHHS yTpaT 3acobamMu OJaroycTpor Ta
O3€JICHEHHS, TeaTpaji30BaHOrO JEKOPYBaHHS ¢parMeHTa CepeoBHINA, IO
31€01IBIIOT0 BUXOJOILIYE CaMy 17€I0 OXOPOHHU apXITEKTYpHOI CHaAIIMHHA. Tomy
npoOjemMa CEeMIOTUYHOI 3MICTOBHOCTI Ta O3HAYEHOCTI MaMm’ SITOK apXITEKTypH B
Cy4YacHi! 1CTOPUKO-OXOPOHHIN MIsUTBHOCTI € HAWBAKJIMBIIIOK Ta HAMAKTyaIbHIIIOKO 1
JEXKUTh Yy TUIOUIMHI KOMIUIEKCHOT MpOOJIeMH BiIPOJKEHHS HAalllOHAJIbHUX CBSTHHb.
3anpornoHOBaHUM B CTATTI Marepiall MICTUTh MPUHIIMIIOBO HOBHM MiAX1Jl 4O METO/IIB
BIIPOJKEHHS HAI[lIOHATLHUX CBSITUHb HA MallOyTHE, SIKUW TOJIATAa€ B MOCTIJOBHOMY
BIIHOBJICHHI TaM’sITI MPO HBOTO Yy BUIVISIAI TOHOBJIEHHS CKJIQJAHOI CEMIOTHYHOT
CUCTEMU 3HAKIB-CUMBOJIIB MHUHYJIOTO, CIIPOMOKHUX HE JIUIIIE YBIMTH B CydyacHE MIChKe
CepeloBHUIlle, aje W CTaTH CBOEPIHHUMH KPUCTATI3YIOUMMHU €JIEMEHTaMU WOTo
CTPYKTYpH.

IIpakTnka 30epexeHHsT HaIlIOHAJIBHOI CHAIIIMHA B YKpaiHi - JOCHUTh JaBHS 1
onHOYacHO Mosioaa. [laBHs, 60 i1 HEOOXiMHICTH OyJia BU3HAYCHA HAIIMMU MPEAKAMU
I1Ie B CHBY JIaBHUHY, KOJIM TICJIS BINCHKOBUX PYHHYBaHb, MOXKEXK, TPUPOIHUX CTHXIN
Halll HApOJ 3 3aBUJHUM TEPIIIHHSAM BIJHOBIIIOBAB CBOi XpaMH 1 HaWBUAATHIII
CHOpPYAM, IO MICTHIM B cOOl HOro ICTOpilo, SIBISUIM COOOI0 Kpacy 1 Belaud
HaIllOHAJIBHOI KYJbTYypHU. A KOJIM pyHHYBaHHS TaM’SITKH OYJIO HAATO BEIUKHM, TO,
CIAYIOYM 3aKOHAM TaM’ATi, 30epirarouu ii sl CBOIX HAIaJKiB, HAIlll MPEJIKH, SK
MPaBUJIO, 3BOJIMIIM HOBY OYJIBIIIO - L€ KPacUBIIIY ¥ OLIbIIy W HajaBanu i iM’4 ii
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nonepenuuui. Croopyaa uu  OyIiBisg, 1[0 TMOBHICTIO (I3UYHO BTpayeHa,
BIJIpOJDKyBajiacsi HEeMOB 4YapiBHa NTUI DeHIKC, HA 0Yax OJHOTO MOKOJIHHS, KOTpe
SKIIO HE 0a4nII0, TO IMaM’sITalio PO YTpaTy 3 Mepekas3iB cBoix mpenkis Ta jereH. 1lle
TPHUCTa POKIB TOMY MpodieMa BIAPOIKEHHS HAIllIOHATIBHUX CBATHHB CTaja CIPaBOIO
xuTTa [letpa Morunm, skuii, HEHa4e yNEpEeKYKOUYd ChOTOJCHHS, YTBEPKYBaB
MPIOPUTETH MPABOCIAB A HA MIPOTUBATY JKOPCTKIM Ha TOM Yac eKCMaHCil KaTOJIUIU3MY,
BiJTHOBJIIOBaB, PEMOHTYBAaB, 100Y0BYBaB 3pyilHOBaHI HalllOHAJIbHI CBSTHHI: i came
oMy mu mMaemo OyTu BisuHI 3a 30epexeHni Codiro KuiBceky, 3a nepkBy Cnaca-Ha-
bepectoBi, necsaTKH 1HIIMX MaM’ATOK - YaCTOK Besrkoi HapoaHoi [lam’sti. Monoaoro
X I CIpaBa BBAXKAETbCA, TOMY IO 1i Cy4acCHMM MOCBIJ HAKOMUYEHUH CTPOKOM
HEe3aJIe)KHOCT1 YKpaiHcbkoi JlepkaBH, 1110 Ma€ HE JIMIIE THUCSYOJITHIO 1CTOPIiIO, a U

BIITIOBITHY CBOCJI\;Ig BIKOBI I1aM SITh. '
S ¥ ) *4 e 2 *"I y y :f " E
N %

‘..;A‘--ﬁ'ib ' e

Cmapoxuiscoka ¢o n’;édﬂ - 3‘a”6yn?z'uft eieanm opmudpixayii cep. XVII-xin. XVIII cm.
(nisopyuw)[1]; siopooocena cnopyoa Muxatiniscbko2o 3010mosepxoco cobopy
(npasopy4)[2]

[lamM’Th Ha3WBaAIOTHh MYIICIO JIFOJAWHHU 1 Hapoay, A10 SIKOTO BiH HalexuTh. bes
mam’sTi HapoJl CXOXKHUI Ha JIOJUHY, 0 BITpaTUiIa PO3YM: € JIUIIE ChOTOACHHS, 0e3
JTHS BUOPAITHBOTO 1 3aBTpaIIHbOro. [lam’sTh MOXKHA TTOPIBHATH 3 KOPIHHSM JIEPEBa,
10 JKUBUTH MOT0 1 HAMOBHIOE CHUJION0, JIO3BOJISIE YKPIMUTHUCS B CBOIM 3HAUYIIOCTI 1
HEBIJBOPOTHOCTI BIYHOI 3MiHU BCE€ HOBUX W HOBHUX IMOKOJIIHb. | K K€ 3HEBAXJIMBO
3By4YaTh CJIOBOCIIOIYUCHHS: "MoJsioAuit Hapo'", "Mosioa ictopis” - HaueO-To 1 He 0yI10
Yy HbOT'O MUHYJIOTO ¥ MPETEHIyBaTH BiH MOXKE JIMIIIE Ha JIeHb choroAHimHIN! Came Tak
1 )KMBEMO J10C1, BIJIIPBaHi Bl CBOIX KOPiHb ¥ 3aKpirieHi 0(iliitHOI 3aX1JHOI0 HAYKOIO
B pa3 1 Hazaxkau npuitHATHX 1500-piunux pamkax [laBupoi Pyci. Haue6to He Oymno
HepxaBu Mict ['apmapuku Ta MicTOOYAIBHOTO JIOCBiAY, HaOYTOTO CTOJITTSMH B

Ipoleci CHOPY/UKEHHsSI BEIMYEe3HUX MoceleHb y Mexipiyui Juinpa i [ynawo -

{2 o A TN ~
e o Wl e
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Tpumninbcbkoi KynbTypu. HaueOro ii He Oynio Hapoay Ta Koro ictopii 1o V-VI croniTs,
1 yrBopunacs ['apmapuka 0e3 SIKMXOCh MOMEpPEAHIX Tpajulliii, 6€3 MUCTEBKOTO Ta
OyIIBHOTO IOCBiTy. 3aBIsKH apxeoyioroBi B.XBoWIlI MH MOYMHAEMO BCE-TaKH
MOBHOLIIHHO YCBIJIOMJIIOBATH BENHMY IIISAXY, KU MPOMIIOB Haml HapoA. | B mpomy
HaM, Cy4acHHUKaM, JOTIOMaraioTh MaTepialibHi CBITYEHHS IOTO IUIAXY - MOCEICHHS
MaJti i BENUKI, @ TAKOXK OKPEMI PyXOMi Ta HEpyXOMi maM’ATKH 1CTOpii 1 KyJIbTypH.

EXAP} P AR

Biopoooicena cnopyoa Ycnencokozo cobopy Kueso-Ileuepcvkoi Jlaspu (nisopyu)
u giopecmasposanuti Mapiincokuti nanay apx. b.Pacmpenni (npasopyu) [2]

L5 cenTeHIlis HEBUMAAKOBa: 60 uepe3 Hel € OaKaHHS TOHECTH TOJIOBHY AYMKY, 10
maM’ITHAK - II¢ HE KyIla JaBHHLOTO KaMiHHS YM JOBEICHUU 10 a0COMOTy 00’ €KT
Mmy3eedikaiii Ta ekcroHyBaHHA. OCKUIBKM TE€pPMiH "MaM’ATKa" MOXOAUTH BiJ] CJIOBA
"mam’sTh", BIH O3Hauae He TIIBKM MaTepialibHI peaiii, aje HacamIepea MICTUTh
OyXOBHICTh. [laM’ATKOOXOpPOHHMI 1 BIAHOBIIOBaJbHUM OyM, sKkuil HaOpaB 00epTu
OCTaHHIM YacOM, € ICTOTHOIO PEaKlli€l0 Ha JOBIUM MepioJl pylHyBaHb ICTOPUYHHX Ta
KyJIbTYPHHX I1aM ITOK. AJie TpH I[bOMY BHUHHUKJIA HeOe3NeuyHa TEHJEHIs Ha
KJIOHYBaHH$ (DaJIbIIMBOK, SIK1 MI3HIIIE OTOJOIIYIOTHCS aM’ sITKaMu apXiTeKTypu. I 1
TEHJCHIIISI PO3BUBAETHCA MO BUCXiAHIA. JloOpe, KOIM BIAPOMKEHHS 1CTOPUYHOI
CIIOPY/JIM BiI0YBAETHCS 3T1JIHO 3 JTOKYMEHTAJIBHUMHU BIJOMOCTSIMU TIPO 11 MEPBUHHUIMA
BUTJISA]T Ta HA HAYKOBIM OCHOBI. TakMM MO»Ha BBa)KaTU pereHepariiro Y CeHChKOro
cobopy Kueo-Ileuepcbkoi JlaBpu. ['ipiie, ko 10 BiAHOBJIEHHS MIAXOASThH SIK 0
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cyTo OyIIBEJIBHOTO TPOIECy - 3 ABISIEThCA "HOBOpPOO" 0€3 Ay, CTBOPHOETHCS
"mam’sTKa", momiOHa 10 Bigomoro (dantoma-DpankenmTeitHa. "HoBopobom" moxke
cratu cnopyna JlecstunHoi uepkBu B KueBi, sKy HamaraioTbCs BIJHOBUTH B
"mepBiCHOMY" BUTJIA/I TIMOTETUYHOI PEKOHCTPYKIIii JaBHROPYCHKOTO nepiony. Takum
MYJISDKEM cTana Oy1iBist 30J0TUX BOPIT, MOBHICTIO YBIOpaBIIH B cO01 i MPUXOBABIIH
3aNMUIIKK 1CTOpUYHOI JiereHau. Ta ¥ cTBOproBajach BOHA JHINE SIK 3aXHCHUN
"maBimbHOH" HaA crapojgaBHIMU pyiHamu. HesamoBro o ix "BigTBopeHHS" y
npodeciiieHiit mpeci 3ragyBaiucs BoHUW pazoMm 3 Komizeem y Puwmi, adiHChbKUM
[TappeHOHOM - B KOHTEKCTI TOTO, IO HI B KOTO HE 3 ABJISAIACh JIyMKa PO B1AOYI0BY
3raJJaHuX BEJIIMYHUX IMaM’ SITOK MUHYJIOro. OJHaK CTOCOBHO 30JI0THX BOPIT pemiTa-
pewit 3’siBujack! A 3iMiTOBaHa HOBITHA (popMa, BITOOpaXyrOUH JIUIIE amOillii HOBOTO
yacy, CYMHIBHMH CMaK BIUIMBOBUX CYYaCHHMKIB, TaK 1 HE cTajla I1CTOPUYHOIO
rnam’ sITKOIO.

JlronyHa moO3a CBOIM 3BHMYHHMM OTOYEHHSM IIBUAKO 3racae. Tak 1 mam’sTka,
ONUHUBIIUCH B OTOYECHHI CTOPOHHBOTO CEPEAOBHUINA, CTA€ MEPTBUM 00 €EKTOM
Mmy3eedikamii. Tomy cmig 0cOOMMBO yBaXXHO CTaBUTUCSA JIO0 CHOpPYZD, IO
BIIPOJIKYIO0ThCA. besyMoBHO 100pe, 1mo HOBi KadenpansHi codopu Kuepa 3Hainum
CBOE JIPYTE KUTTS y 30€pEKEHOMY ICTOPUUYHOMY CEPEOBUILI, 3aHHSBIITN CBOE 3aKOHHE
Micue. Byke cborogH1 BOHM MPUHHSATI SIK OPTraHiuHI CKJIaJJOB1 ICTOPUKO-apXITEKTYPHUX
ancamOiiB. CkJagHilie 3 maM’sSTKaMH, BIIPOHPKEHUMU B HOBOMY CEpPEIIOBHIII, €
Yy>KICTb OTOYEHHS TpaHChOpMye came TOHATTSA 'mam’arka", Tak OW MOBUTH
MIEPETBOPIOE HOBOCTBOPEHUH 'maM’ ATKOBUM" 00°€kT - y "HOBOpoO". VY Takux
BUITAQJIKaX IaMm’iTh 3MYIIEHA 3pajJKyBaTh CBOil BHCOKIA MeTi - He 30epiraTu, a
BTpayaTH JJisl HAlAJKIB JIaTy CTBOPEHHSI ICTUHHOI mam’sITKHU, 00 afanTyBaTH YSIBHY
KYJBTYpPHY I[IHHICTh CIIOPYH B CBIJOMOCTI CY4aCHHKIB.

Panimie mam’aTku pydHYBaidu - 0€31yMHO, aKTUBHO, 3BITYIOUU PEJSIISIMU TIPO
3aMIIeHe. To OyB yac, KOJM MaM’ ATOK HE JIOOWIM 1 MaM’sTh PO HHUX 3aBaxkaja
"pyxaTuch Brepea A0 CBITJIIOrO MailOyTHBOro", 0e3 OriyisaayBaHHsS Ha3al, 3aBakaja
OynyBatu 'mpomeHeBe 3aBTpa", TOOTO SBJISUIACH CBOEPIAHUM TATApEM, SIKOTO
HeoOxigHO Oyino mo30ytucs. I[lo30yBarounch MHHYJIOTO, TOM dac O€3ayMHO
niapyOyBaB CBO€ KOpIHHS U 3aBAaB BEJIMKOiI IMIKOAMW JyXOBHOCTI. ChOrojsi
CIIOCTEPITAEThCS 30BCIM 1HINA TEHAEHLISA: MaM’ SITKU CTald LIHYBAaTH, OXOPOHSTH,
BiJTHOBJIIOBATH. AJI€ TiJ BHIJISIIOM BIIaHYBaHHS MHUHYJOTO HEPIIKO CTBOPIOIOTHCS
Hl,Z[pO6KH miJ CTapOBHMHY 3a HEBUCOKHMM CMAaKOM 1 HEpPO3YMIHHSM CYTI CIIpaBH,
HaB S3YIOIOTHCS MICTaM 13 TUCAYOJIITHBOIO 1CTOPI€I0 CYMHIBHI CMakH 1 Mipuia. Taka
TISUTBHICTH 3@ YaciB HOBOI €MOXU MaJio BIPI3HAETHCS BiJ MOMEPEIHIX PYHHIBHUKIB
ctapoBuHH. | mepri, 1 Ipyri, BIIEBHEHI B CBOiM MPaBOTI, HE 3aJIMINAIOTH HAIAJKaM aHi
MHHYJIOTO, aHi mam’sTi mpo Hboro. ViMoBipHO, He3aGapom KueBy, sik i Garatbom
THIITUM MiCTaM, BUSIBUTHCS HEOOXITHUM CTBOPEHHS MY3€iB-pe3epBaTiB CTapOBHUHHOL
apXiTEeKTypH, Kyau OyAyTh 3BO3UTHCH Ta 30€piraTuch y NMEPBUCHOMY CTaHIi, a HE B
MyJsiKax-"HoBopoOax" MHUCTElbKI MaM’STKH, [0 BIUJIWIM BiJ BIAMNOBIAHOI
"MmaM’AITKOOXOPOHHOI" aKTUBHOI AISUIBHOCTI. AJie HalCKIIaIHIIIE, 3pDO3yMILII0, 3HAUTH
MpaBUJIbHE BHPINICHHS WIOAO BTPAYCHHUX TIaM’ SITOK, OCKUIBKH BIATBOPEHHS 1X
CTAaHOBUThH HeaOusaKy npobnemy. Takumu €, Hanpuknaa, Mukinbcbkuil BilicbkoBuii
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cobop Ha Ileuepcrky, Muxkomno-IlyctuaHauii mo6au3y ApceHabHOI IO, IIEPKBa
Muxkomnu JloOporo, Ha Micti sikoro posramoBanui mineit "[loxin" y Kuei. Konumiae
Micle iX po3TallyBaHHS 3allOBHEHE CydyaCHUMH OyiBIsSIMU. MOXKIMBO, YCTaHOBKA
MaKeTiB 4YM JOMOBHEHHS 3a0yJ0BU 3HAKaMHU-CUMBOJIAMH, 110 HaragyBaiud O mpo Il
CTapO/IaBHI CIIOPY/IH, TOMOMOXKE O3HAUUTH 1 30€pErTy Mpo HUX MaM ATh. Y ci podoTu
MOBUHHI MPOBOJUTHUCS 3TIAHO 3 KOMIUIEKCHOIO MPOrPaMOI0 BiJIPOKEHHS HE TITBKU

’;\,’A‘" ‘

Benuxuii Mukinscoxuii Biticokosuii cooop na [leuepcoky (apx.Mocun Cmapyes,

spyunosanuii 6 1930-mi poxu (nieopyy) [3]; pumo-kamonuyvkuii cobop Cesmozo Mukonas
6 Kueesi, 1899-1909 pp., apx. B.I' opooeyvkuii — pecmaspyemucsi (npasopyt)

deHoOMEH MaMm’sITKK ToJiArae B 1i CIPOMOXKHOCTI '"TOBOPUTU" 3 TisigaueM,
pPO3MOBIIaTH MPO TEBHI MOJIi Ta 0Ci0, 3 HUMHU TOB’A3aHUMH. TOOTO mam’siTka, 1
30KpeMa TaM’ATKa apXITeKTypH, BOJIOAIE CBOED MOBOIO, a 1i 3MICTOBHICTb
00yMOBJIEHa CTYyNEeHeM 1H()OPMATHUBHOCTI, 3aKIaJ€HOI B ii OCHOBY - XYJOXHBOI Ta
MaTepiaJibHOI I[IHHOCTI, TaBHOCTI ¥ BAXKJIMBOCT1 ICTOPUYHUX TIO/I1H, 3 HEIO MTOB’ A3aHUX,
0013HAHOCTI B HUX Ta iX IIAHyBaHHS HApOAOM, Ha TEPUTOPIi SIKOT BOHA 3HAXOJIUTHCA,
tomio. OmKe, CiiJ TOBOPUTH PO MOBHICTb MaM’SITKH, ii CEMIOTUYHY OCHOBY, 3/1aTHY
nepeaBaTH BIACTUBOCTI 3HAKIB Ta 3HAKOBHX CHCTEM Y MOBI1 apXiTEKTypHHUX (opM Ta
KOHCTPYKITIM, 110 3HAaXOJIWUTh CBOE BIAOWTTA B Cy4YacHI Teopili apXiTEKTypHOI
JHTBICTUKYU. AJie Ha BIAMIHY BiJl JIHTBICTUKH CEMIOTHKA JOCIIKYE HE KOHKPETHI
3HAKH MMEBHUX 3HAKOBUX CUCTEM, a IIOHATTS 3HaKa 400 3HAKOBOT CHCTEMH B3araJi, THITH
1 Buam 3HakiB. dynaarop cemiotuku Y.Ilipc naB Take Bu3HaueHHs 3HaKy: "[1i1 3HaKoM
S pO3yMiI0 BCIISKY pid, sika Hece MeBHY i1HGOpMaIliio Mpo sKuiich 00’exkt" [4].
Po3ainoM ceMioTHKH, 1110 TOCTIHKY€E 3HAKOBI CUCTEMH SIK 3aCO0M BUPAKEHHS 3MICTY,
O3HAYEeHHS, MpaBUJia IHTEpPIpEeTalli 3HAKIB Ta YHNOPSAKOBAHUX 3 HUX BHUCIOBIB, €
CEMaHTHKA.
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[TaM’siTKa € KOHLIEHTPOBAaHUM BIJOUTTSAM YaCTKU KyJIbTYPH HApOAy UM Hauii i Mae
ceMaHTH4YH1 OcHOBH. KynbTypa, B CBOIO 4Yepry, HaJeXWUThb 10 HAaWCKIAIHIMIAX Ta
y3arajibHIOIOUHUX TIOHATH JIIOACTBA, JTOCIIHKEHHIO SIKOTO MPUCBAYEHO HE3UMCIICHHA
KUIBKICTh JOCTIHKeHb. AJie IS JIOTIYHOTO, JEAYKTUBHOTO OCMHCIICHHS CYyTHOCTI
KyJbTypu 3pOOJIEHO 3HAYHO MEHIIE. Y BUPIMICHHI i€l CKIaIHOT MpoOJIeMH TEBHY
pOJIb MOJKE BIJIrpaTd TPUHIUIOBUN MIIXiA A0 KYyJbTypH SK SIBUINA, IO Mae
CEeMIOTUYHI O3HAKU, PO3IIIA] 00 €KTy KyJbTYpPH SIK CUCTEMH 3HAKiB 1 CUMBOJIB. 3a
ciioBaMu cydacHoro ¢inocoda FO.JlotMaHa, KyJIbTypa € 3HAKOBOIO CUCTEMOIO, IEBHUM
YUHOM 30PraHi30BaHOI0. 3 METOI0 MOSCHEHHS CKa3aHOI'o BBAXKAEMO 3a JIOLUIbHE
PO3KpPUTH L€ MOJOXKEHHS Ha MPHUKIaNax IaM STOK CTOJMIN, J€ CUTyallis 3Ha4HO
Kpailla, aHDK Ha repudepii.

KoxeH 3 paiioHiB KueBa nuiaeTbcsi CBOIMH CTapOKUTHOCTSMH, OCOOJIMBO THUMH,
110 OB’ sI3aH1 3 LEPKOBHUMHU CBATHHIMHU. [leuepchk 31aBHa OyB peniriiHUM LIEHTPOM
He yuire Kuesa, a i yciel JlaBaboi Pyci, a mizuime i Pocii. [lle 3maneka, Bix Tak 3BaHO1
Mukinbebkoi CnoOiiku, 1mo Ha JiiBoMy Oepesl JlHinpa, BAWBISIMCS NAJOMHUKHU Y
MaJbOBHUYI MEYEPChKI CXHWJIM 13 30J0THUMH pO3CUNaMU OaHb JIABPCHKUX XPaMiB 1
LEPKOB. A 3yCTpiuaB MaHAPIBHUKIB, sIKI CTiKanucs a0 JlaBpu, miaidMaluchk yropy
MUKITECHKHM Y3B030M 3 MUKIIBCHKOIO KaIUTMYKOIO Ta IIEPKBOIO Ha 1M sl CB. MUKoOasi,
o0 Ha AckoabA0BIH Moruii, 1e OyB MOXOBaHUM KHSI3b ACKOJIBJ - OJIMH 3 MEPIIUX
KHIBCbKMX KHS31B, KOTPUH NPHUIHIB XPUCTUSHCTBO MJ JAYXOBHUM 1M”’sM Mukomu,
LM KoMILieke XxpamiB Mukinbscbko-IlycrensHoro Monactupsi. OctaHHiN CKIIaiaBcs
13 cnopya Mukiiscekoro BiiickkoBoro kadenpaibHOoro cobopy, Tak — 3BaHOIO
"Benukoro Muxonn" 3 A3BIHULEIO Ta Tpane3Ho 1 MUKUIBCBKOTO 4YOJIOBIYOTO
MoHacTups - "Manoro Mukomnum", sskuii po3TamioByBaBcs B310BX MUKIUTHCHKOI BYJIHII
(cyuacHoi - CiYHEBOTO MIOBCTAHHS).

Takum uYWHOM, KpIM Ha3B XpamiB Ta IEPKOB, IM’s CBIATUTENs Mukoiu Ha
[TeuepchKy OyJI0 MPUCYTHE TAKOX y HA3B1 BYJIHIII, HA Kl pO3TAIIOBYBAJIUCh XPaMH,
Ta y3BO31, [0 HOCUTh Tenep Ha3By JIHIIPOBCHKOTO. SKIIO MPOCTOPOBO MPOCTEKUTH
32 OBTOPIOBAHHSM Y TOIOHIMILI MICTa IMEH1 CBATUTENS MUKOIM, MOKHA BIIUYTH
CUMBOJIIKO-CEMIOTUYHY OpraHi3alliio MPOBIIHUX CHOPYA HAUIPECTHKHILIOTO pailoHy
Mmicta. [losicHIOETBCA 11€ TUM, IO MICTO Majo CBOIM AYXOBHUM 3axMCHUKOM CB.
Mukomny 1 3aKpiIUIIOBajlo B MaM’sTI CBOIX MEIIKAHIIB 1€l o0pa3 Sk MpOBIIHUM.
Haxxanb, O1IbIIICTS 13 HUX IMBOBHXKHUX CIOPY/]T BXKE HE ICHYE. | HaBpAl 4u XTO 3MOXKeE
Ha CHOTOJHI TOYHO BKa3aTW MICLS iX pO3TalllyBaHHS B MUHyJoMy. Ta ¥ Bymwili
OTpUMaJIi HOBI HA3BH, YUM OYyJI0 BUKPECIEHO 3MICTOBHICTh ICTOPUYHOI IaM’ SITi.
JHloOpe, 10 JAUIIMIOCH YUMAJIO SICKpPaBUX W HATXHEHHUX CIOTAIIB CYYaCHUKIB Ta
JEeTaIbHUX MUCTEUTBO3HABYMX OMHUCIB MUKIIBCHKOTO COO0PY. Y CBOEMY IIOJACHHUKY
3a 1942-43 poku Benukuil KiHOpexkwucep 1 apamarypr Omekcanap JloBkeHKO 3
BEJIMKUM OOJieM 3rajye Mpo pyHHYBaHHS MaMm’ ATOK apxXiTekTypu y Kuesi. 3oxpema
MukinbCbKUl COOOp HABOAUTHCS HUM Y MapTHUPOJIO31 3HECEHHUX MaM’ SITOK MUHYJIOTO
nicast MuxaiaiBcbkoro MoHacTupsi, Y cneHcbkoro cobopy Kueso-Ileuepcebkoi JlaBpu
uepksu JlecsatunHoi Ta TproxcBsTuTeNbekoi. I 3ragyerbest codop. Bin xapakTepusye
MukinbCbkuii cobop, mo OyB 30yIOBaHHN BIJOMUM 30I4UM ﬁ.CTapHCBHM 3a
3aMOBJICHHSIM reThMana [.Mazenu, sik nepiiuii B YKpaiHi XxpaM-1am’ STHUK BIHCbKOBIM
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nobiecti - "TeHiagbHa MO Kpaci LIepKBa, PiBHOI sAKiH, Maike Hije Hemae" B CTHII
yKpaiHchKoro 6apoko. Ta Ha Miclli MHHYJIOTO HOTO pO3TallyBaHHS y palOHI IUIOIII
CnaBu Oy1no ciopymkeHo [laman monepiB Ta mkosyspiB (HoBa Ha3Ba - [lamarr giTeit Ta
IOHAIITBA), @ HA MICT1 ""Ma3eMMHCHKOI A3BIHHUII" - OaraTonoBepxoBuii rotesns "Camot"
(aBTOp 000X criopyA - apxitekTop A6pam Munenbkuii). [ HaBpsi 41 XTO 3 KUSIH HOBOTO
MTOKOJTIHHS MOJKE SIKIIIO HE Ha3BaTH MICIIE PO3TalryBaHHS MUKIIBCHKOTO COO0PY, TO
0opaif 3ragatu mpo HOro MUHYJIE 1 BeIUY. A 3 MOMEHTY HOro pyiHaIlii MUHYJIO yChOTO
87 pokiB - TepmiH B Tpu nokoniHHs! Crnopymkennsum [lanaiy mionepiB B 1963 pori
nam’siTh PO HBHOTO OyJia CTEPTa OCTATOYHO, & OTOUYYIOYl HOTO B MUHYJIOMY CIIOPY/IU
TaKOX 3HECEHI, 30KpeMa po3iopano Tpane3ny X VIII ct., sika Bpakalia ysBy Cy4aCHUKIB
1 iX HalIaaKiB CBO€K Kpacoro. Ajie skOM mij yac HOBOro OyJiBHHUIITBa Oyna O
BUKOPHUCTaHA CHCTEMa 3HaKiB-CUMBOJIIB, SIK1 MPSMO YU OMOCEPEAKOBAHO HaraayBalld
0 mpo po3TallyBaHHS B MHHYJOMY Ha IbOMY MICIl II€i YHIKQJIbHOI Mam’ SITKH,
CKa)KIMO, Y BUTJISIZII O3HAYEHHS CIiIB PyHIaMEHTY, 30epeKEeHUX Y1 "3MaKeTOBaHUX"
apXITEKTYpHUX €JEMEHTIB, OpPraHiuHO BOYJOBaHUX Y HOBY CIOPYIY, 3MEHIIEHOIO
MaKeTy, JieTaliel, 3HaKy MOJiIM, 110 MOB’s3aHl 31 CIOPYA00, TO1 MOXXHa OyJ0 O HE
TypOyBaTuCh MpO MOSBY "KOpPOTKOi" mam’siTi y "iBaHIB, IO HE IaM SITal0OTh CBOIO
piacTsa'.

HeaOusiky poisib B 30€peKeHHI MMaMm’ATi BIAIrpae O3HA4eHHS moii 4yu (Gopmu B
MICBKOMY YH IHTE€p €PHOMY CEPEIOBHUIIl y BUIJIAI MAKETY CIOPYIH, MEMOPIAIbHOI
IUIUTH YW TaM ATHOTO 3HaKa. BakiauBUM 3anumiaeTbcsi W BepOajgbHE O3HAUCHHS
maMm’sTi: il TONMOHIMIKAa - Ha3Ba MICIEBOCTI, YPOUMINA, BYJIHWIN, OCOOIMBOCTI
CEpellOBUIIA, HAMOBHEHI TAaKUMH OJM3BKUMH W 3pO3yMUIMMH 3/1aBHa 3HAKaMHU-
CUMBOJIaMH, 1110 € HAWOUIbII BPa3IMBUMH. 3 MEpEeHMEHYBaHHSAM BYJIWIlb, BTPATOIO
JeKOpy OyIiBeINb 1 Cropy[ iX (PyHKI[IOHATBHUM TNepenpodUIIOBaHHAM i TaK 3BaHUM
"pEKOHCTPYKTUBHUM OHOBJICHHsAM". Came TOMYy HaWOUIBIIMI pe3yabTaT B
naM’ITKOOXOPOHHIM crpaBl Jae 30epeXeHHs ICTOPUYHUX Ha3B BYJMIb, PalOHIB,
YPOYHIN, TOB'SI3aHUX 3 TICBHUMH TOIIMH Ta KOHKPETHUMH ICTOPUYHUMH UM
JEreHIapHUMU 0co0amMu. Xpelmaruk, BumyOudi Ta 1HIII ICTOPUYHI HA3BU MiCIlb
ctapoaaBHboro Kuea, 30epexeHi BiJ] epeiMeHyBaHb, B1JOMI 3 BIJIIIOBIIHUMU CBOi
TOIMOHIMIII 1CTOPISIMU KOXXHIM Masliii KUiBChKIM AUTHHI. He BUMagKOBO BaXJIMBUM 3
LI COpaBl 3aJMIIAETHCA CiAyBaHHsS "(dopmyni micTa", BUSHAUYCHHS U 30€peKeHHS
genius loci abo "reHiro Michs" - 3a TEOPIEK BIJOMOTO HOPBE3BKOIO apXiTEKTOPa,
ICTOpUKa 1 TEOpEeTHKa apXITEKTypH, OJHOTO 3 HAWBIIOMIIIUX BIUIMBOBHUX aJCMTIB
Hayku ¢eHomeHoorii B apxiTektypi XX cr. K.HopOepra-Illynsua (1926-2000) [5] -
y BIAUYTTI MICIIsl, BpaxyBaHHI 0e3J114l YMOB IIPU Cy4acHOMY OyIiBHMIITBI CTIOPYIH Ta
il CIPUAHATTI: OCOOIMBOCTEHN MICIIEBOCTI, HaSBHOCTI TapHUX KPA€BUIB, MEH3aXKiB,
POCIMHHOCTI, KJIIMaTy, TPaJuIliid, CYCIACBKHX 3B’A3KIB TOIIO. BiH BimpomuB #
NEPEOCMUCIINB JaBHIO KOHIIEMIII0 "TeHid JOKyCy" y CydYacHiil apXiTeKTypi,
3aKJIMKAO4Yd CTBOPIOBATH OyAMHKH, siKI O "TOBOpPWIM" 3 KOHKPETHUM MICIIEM,
BTUTIOIOYM MOT0 YHIKabHUN AyX 1 aTMOoc(epy, a He IpocTo Komitorouu Gopmu; 6auns
y IbOMY OCHOBHY 3aJlady CYYacHOi apXiTeKTypH - B TBOPEHHI IOETHYHOTO,
MPUTATATILHOTO CEPEIOBUINA, 3IaTHOTO JOMOMOITH JIOAUHI *KUTU. "Jlyx micus" 3a
HopOepr-1llynpuem Mae Ha yBa3i pO3yMiHHSI YHIKaJIbHUX SIKOCTEM MICIIEBOCTI MpuU
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CTBOPEHHI HOBHX MPOEKTIB 1 TBOPIB MUCTEITBA, 3a7Ty4ar04H JJIs IIbOTO CBOI MOYYTTS 1
CEHCOpPHI (popMH CIIPUMHATTSA: JOTUK, CMaK, 3aMax, BUJ 1 3ByK. Bin BuOyayBaB BIacHy
(eHOMEHOIOTIUHY TEOpil0 apXITEKTypH, B OCHOBI SIKOI JIGXKHTb PO3YMIHHS KPH3U
dyHKIioHani3My 1 cmpoba mnepeOyayBaTtd ii, CTBOPHBIIM HOBI OCHOBH TeoOpii
cy4dacHOro 3oq4ectBa. OHOBIIEHHS JTaBHBOPUMCHKOTO BU3HaueHHs "Genius loci", 1m0 3
JATHHYU TEPEKIANaeThCsl K "AyX Micipl" 1 Ma€ iCTOPUYHI acleKTH B Mi(OJOTIYHOMY
KoHTekcTi, orpuMmano y HopOepr-lllymeiia ocobnuBe TiymaueHHs. lle moHATTS
CTOCYEThCS YHIKalbHOI aTtMocdepH, XapakTepy W CYTHOCTI KOHKPETHOTO MiCIis,
PO3YMIETHCS K AYXHU YU MariyHi CUJIH, 1110 XapaKTEePHI1 JIJIsl IEBHUX O3HAUECHUX TEPUTOPIi,
apXITeKTYpHUX Ta MICTOOYIIBHUX OO0'€KTIB, MICTHTh 0araTOKOMIIOHEHTHUU 00pas, 110
MoOke OyTH BHW3HAauYeHUH, 30€peKEHUU W PO3BUHYTHH B Cy4aCHHX 1 MEPCHEKTUBHHUX
MPOEKTHUX PO3poOKax 1 jgociigax. B micToOymyBaHHI, apXiTeKTypi, JIaHIma(THOMY
Iu3aiiHi, MUCTELTBI 1 Jitepatypi genius loci Mae o3HauYeHHS PO3yMiHHS W yBaru o
YHIKQJIBHUX SIKOCTEW MICLEBOCTI MPHU pO3pOOIl HOBUX IMPOEKTIB YM CTBOPEHHI 00'€KTIB
MHUCTEUTBA. APXITEKTYpHI CHMBOJIM BUCTYIAIOTh SIK MaTeplaii30BaHl HOCIT ICTOPUYHOI
nam’siTi, TEXHOJIOTIYHOTO PO3BHUTKY Ta KYyJbTYpPHOTO KOJYy TMEBHOTO MICTa, BOHHU
dbopMyI0Th BMi3HaBaHUM 00pa3 TepUTOPIi, BU3HAYAIOTH CHOCIO 1i CHOPUHHATTS
KOpPHCTYBa4aMHM, CTalOThb 3acO00OM KOMYHIKallii, 3B’A3YIOUM Y €IWHUN KOMILIEKC
MUHYJIE 13 Cy4YacHICTIO. | came TOMy B KOHTEKCTI JIMCHOI OXOPOHH 1 30€pe’KEeHHS
1CTOPUKO-KYJIBTYPHOI, apXiTEKTYPHO-MICTOOY/IIBHOI Ta CaJ0BO-MApKOBOI CHAIIIIMHUA
BKpail BaXKJIMBUM CTa€ BU3HAUEHHS POJII TaKUX 3HAKIB-CUMBOJIIB IMpH (HOpMYBaHHI
apXITEKTYPHO-MICTOOYIBHOTO 00pa3y HE JIUIIIE MTOCEJICHHS B IIIJIOMY, @ OKPEMOI HOTo
CKJIAJIOBOI - paliOHY, BYJIMII, IUIOIII, JUISTHKY 3a0y10BU, OKpeMOi Oy 1iBJIi Ta COPY/IH,
a TaKO YTBOPIOBAHOTO HUMHU MIPOCTOPY a00 (peHOMEHY MIChKOTO cepeioBuina. Bkpait
BAKJIMBUM € MIJX1J apXITEKTOPA-MPOEKTYyBaJIbHUKA, KU Mae OyTH YBOXKHHM [0
YHIKQJIBHUX SIKOCTEH KOKHOTO MICIIs, 1100 KOMITO3UIIMHO MTOCUJIUTH, a HE PYUHYBaTH
iX, MOro 3arajpHa BHYTPIIIHS KyJbTypa Ta HpogeciiiHa OCBIYEHICTb. Y PHUMCHKIM
Midoutorii Genius loci acoIito€ThCsl 3 AYXOM, 110 OXOPOHSIE MICIE, 4 B Cy4aCHOMY
PO3yMIHHI YaCTO 3B'I3YETHCS 3 aApXITEKTYPOIO a00 TyXOM SIK BIAUYTTSAM MICLISL.

3a crnoBamMM BIIOMOTO TeopeTwka apxitekrypu Onekcanapa ['epbeproBuua
Panmanopta (1945-2025) "...pyliHyBaHHa OyJUHKY - YU JIe[Be HE OUIbII 3HAYMMA
MOJIisi, aH>)XK BOMBCTBO YM MOXOPOH JIFOAWHM. | 1MoXoBaHHS OyJIHWHKY TOBUHHE OyTH
MpUPIBHEHE JI0 IOXOBAHHS JIOWHU. AJle pyiHYyBaHHS OyJIUHKY - 100pe BOHO YU Hi,
MoI00a€THCS HAM YU HI - BHECEHE B 3aKOH MpPO OXOpoHY. PyiiHyBaHHsA OyIWHKY -
CaKkpaJIbHUH aKT, aKT MOXOPOHY uacy 1 kuTTa. CaMe B IIbOMY aKTi BETUKUNA BUTBIP
apXITEKTYPH 1 HIKOMY HE TOTPIOHUH capail 3HAXOAATh TPAHCECTETUYHY €HICTh Oy TTS
Ha miuaHeTl. PyliHyBaHHA OyJMHKY 3acCiyrOBY€ TaKoi >K yBaru, sIK MOYECTl B akKTi
MOXOPOH YU 3aKJIaAIll CIOPYAH, 110 HACTUIBKH 5K HAJIEKUTh 3€MII1, SIK 1 JIFOASAM - JI0Ji
HbOI'O wmicus Ha L[II7I, Ha JXKaJlb, Ay)Xe oOMexeHid maHeTi. ...CaMe B HbOMY
3HAXOAMUTH CBOIO CIIPABKHIO 3MICTOBHICTH "Te€HIi Micis".

...EdexT npucyTHOCTI, 1110 JIEXKUTH Y OCHOBI (D€HOMEHY apXiTEeKTypH, BUXOIUTH 32
MEXI1 KUTTEBUX 1 TEATPaJII30BaHUX BPAXKEHb - BIH IPOCTUPAETHCS 32 MEX1 CLIEH 1 Aiil.
Ane came BIH JI&KHUTh Ha IIISAXY HE CTUIBKH CMEPTIi, CKUIbKM BUMHPAHHS JIIOJIUHU 1
KyJbTypH. Y Hac BOMBCTBO OyJIMHKIB (XpamiB, OacTHIIIN, HbIO-HOPKCHKUX OYyIMHKIB-
OJIU3HIOKIB, JXUTJIOBHX KOMIUICKCIB TaKe IHINE) TMOCTYMOBO Y3aKOHIOETHCS 1 HE
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NPU3MBAE J0 BIAIIIATH. | CA1A0M 32 pUTyaioM OXOBaHHS, HMOBIPHIIIE YChOIO, BAPTO
OYIKyBaTH 1 BUHUKHEHHs PUTyaly MOMUHAHHS, 10 MMOBEPTAE apXiTEKTypi il MOBHUI
€KBIBAJICHT - MaM'sITHUK. ...['eHil Micls (DyX MICIS, TeHIN JIOKYCY - KaibKa 3 JTaTHHH
genius loci) - y puMCBKiil pemirii 1yX-3acTyIHUK MIEBHOTO KOHKPETHOTO MicILis (cena,
rOpH, OKpEeMOro jJepeBa). BupaxkeHnHs Moxe OyTH 3aCTOCOBHE /10 JIOAMHH, PEBHOCHO
30epiraro4oMy HEMOBTOPHY aTMOcdepy MicCIs, ajie TOAl YoMy O He BBa)KaTH TCHIEM
MicIsl i apXiTeKkTopa Hacammepen'" [6].

BUCHOBKH. ApxitekTypa Ha3BaHa JiTonucoM ictopii. Cripasji, BOHa Ma€ CBOIO
MOBY 1 3aaTHa 0araro 4YOro po3MOBICTH JOAWHI. MoBa apxiTeKTypu IOA10HO
JIHTBICTHII Ma€ BIJMIOBIIHI CKJIa0B1 - CHHTaKcuC, Mopdoiorito Toio. Came rinoTes3a
PO TMPHUHITUIIOBY TOAIOHICTh pPI3HUX CHCTEM JIFOJCHKOTO CIUIKYBaHHS cTaja
BIJIIPABHOIO TOYKOIO JUIsl PO3IMOBCIOJIPKEHHS METOJAMH JIHTBICTUKH TPUHIUIIIB
KOJyBaHHs 1H(MOopMaIlii Ha iHII cepu AisUTbHOCTI. B pe3ynbrari 1bOro BUHUKIIA HOBA
rajiy3b HayKOBUX 3HaHb - CEMIOTHKa a00 3arajibHa TeOpis 3HAKIB 1 MOB, Y TOMY YHCIIi
1 apXiTeKTypHa JIHIBICTUKA. /[0 TOro > apXiTekTypa € MOYyTTEBOI HAYKOIO M ii
TBOPUICTh NOOYAOBaHa Ha JIOTILI. 3a YaC CBOT'0 ICHYBaHHS - a 11€ OJIM3bKO AECSATH TUCTY
POKIB - apXiTeKTypa CTBOpHWJA CBOIO OCOOJMBY MOBY, MOOyJOBaHy Ha CHMBOJIAX,
30pIEHTOBAHUX y KOCMIYHI 1 AYXOBHI cepH, MOBY, 110 BIAOOpaxKy€e TaKoK poOOTy
KOHCTPYKIIiH. Po3MOBIIsSItOuN 3ac00aMy MOBHUX Ta CUMBOJIYHUX 3HAKIB 3 IIsa4eM,
apxiTeKTypa 37aTHa pO3KPUTU CBOK 3MICTOBHICTb, JOHECTU B MaHOYyTHE
KOHIEHTPOBAaHUI TyXOBHUI IMIIyJbC MHUHYJIOTO. BBEJAEHHS OCTaHHIM dYacoM J0
METOJI0JIOT1i apXITEeKTYpH MPUHILIMIIIB MOBO3HABCTBA 3yMOBUJIO 3MIHH YSBJIEHb 11100
3ac00iB Tepeaaydl 3MICTOBHOCTI MOBU apXITEKTYpH, Y SIKI KOXXKHUUA 3 HACTYyIMHHUX
€JICMEHTIB 1€papXii CEMaHTHYHOI CUCTEMM Ma€ OlIbII BHCOKHU PIBEHb CKJIQJTHOCTI,
0e3rmocepeTHbO 3aJICKHUN Bl TMONMEPEIHBOr0. 3HAKKM 1 CHMBOJIM 3JaTHI JIOHECTH
HaWCKIIaHIII 11ei Ta o0pa3u, HAMOBHUTH 3MICTOBHICTIO 1 KHUTTSIM HEXXKHUBY MaTepito
apxiTekTypu. Ilam’sITKOOXOpOHHa AISUIBHICTD CHPOMOXKHA MIJBUILIUTA  CBOIO
PE3yIbTATUBHICTh BIPOBAKEHHSAM METOIB aApPXITEKTYpPHOI JIHIBICTUKHM B CBOIO
TEeOpit0 Ta MpakTUky. Croyarky OyJio CJIOBO, CJIOBO BU3HAYUJIO CIIpaBy Ta ii MeETY.
C1noBo - KaTeropis 3HaKoBa 1 yepe3 1ei 3HaK 3/IIMCHIOETHCS BUSIBJICHHS 3MICTOBHOCTI
CIpaBH, BHU3HAYAIOTHCS 11 pe3ynbTaTd. CaMe TOMY HaIllMM 3aBJIaHHSM 3aJIUIIAE€THCS
30epeKEeHHS Ta OPTaHIYHUNA PO3BUTOK LIUX CJIB, 3HAKIB-CUMBOJIIB, MOBY 1CTOpIi, 11100
MaiiOyTHI MOKOJIIHHS CIPOMOIJIMCS 3pO3yMITH HAc Ta Hamll Jii ¥ MOBHOK MipOIO
CIPHSUTA BIAPO/KEHHIO Ty HAPOJy - CBOET ICTOPUKO-KYIBTYPHOI CIIAIIIMHH.
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HJIAXU CTBOPEHHSA BE3BAP’EPHOI'O MICBKOT'O
CEPEJOBHUIIA IS MAJTOMOBUJIBHUX T'PYII
HACEJIEHHSA

®omenko I'anmna PomaHiBHa,
KaH[. TeXH. HayK, TOLEHT Kadeapu NpOoeKTyBaHHs I0OPIr, reoie3ii 1 3eMIIeyCTPOI0
XapKiBChKHUM HAIllOHATBLHUM aBTOMOOUIBHO-IOPOKHIN YHIBEPCUTET

IllenxoBa Ipuna CepriiBHa
aCUCTEHT Kadenpu mpoeKTyBaHHS IOPIT, T€oe311 1 3eMIIeyCTPOIO
XapKiBChKHI HAIIOHAILHUNA aBTOMOOUTBHO-TOPOKHIN YHIBEPCUTET

BaxxnuBotro 3a/1a4ero po3BUTKY MICTa € CTBOPEHHSI CIIPUSITIMBOTO CEPEAOBUINA IS
KUTTENSUIBHOCTI  HACEJeHHS. 3HA4yHy yBary HEOOXIHO NPUIAUIATA MUTaHHSIM
CTBOpPEHHS 0e30ap’e€pHOTr0 MICBKOTO cepefoBuIa. [IOHATTS AOCTYMHOCTI 00’ €KTIB
MICBHKOTO CE€pEIOBHIINA BKIIOYAE MOKIUBICTH CAMOCTIMHOTO MOJI0JIaHHS Oap’epiB JIs
KOPUCTYBaHHSI HUMHU 1HBaJIiaMH 1 Majlo MOOUTBHUMHM TpyTHaMu HaceJeHHs. B Toii e
gac Oe3z0ap’epHe cepefoBHIlNEe Mae OyTH JJIS yCiX KaTeropii HaceleHHS 3HAYHUM
Osarom, sike GopmMye MO3UTUBHI €(PEKTH HE TUIBKU JJIsl 1HBATIIIB 1 MaJIOMOOUIbHUX
TPYIl HACEJICHHS, @ TAKOXK ISl BC1€1 MIChKOI cIiibHOTH [1-3].

Heo0x1/1HO 3BepHYTH yBary Ha 3Ha4€HHS TOHSTh:

— MaJoMOOUIbHI TPYNU HACEJIEHHS — II€ 3arajbHe MOHATTA K€ 00’ €JHYy€E JIIO/CH,
[0 MalOTh MOCTIiHI, TAMYACOBI 800 CHUTYaIllitHI OOMEXEHHS, K1 MEePEUIKOIKAOTh 1X
0e3rneyHoMy 1 KOM(QOPTHOMY MEPEMILIEHHIO MO MICTY MIIIKH, Y4 Ha MapLIPyTHHUX
TPAHCIIOPTHUX 3ac00aX, a TaKoX OTPUMAHHIO TMOCIAYT HAJaHUX Y TPOMAJACHKUX
OyIIBIISIX 1 CIOPYAaX BIKPUTOTO AOCTYIY;

— 6ap’epu — 11e PaKTOpH K1 MAIOTh MICII€ Y HABKOJIHUIIIHBOMY CEPEIOBHIIIL JIFOAMHH
1 32 JJOTIOMOTOI0 CBO€ET BIJICYTHOCTI 200 MPUCYTHOCTI OOMEXKYIOTh (PYHKI[IOHYBaHHS
JOJIEH, SIK1 MatOTh IOPYIICHHS 370POB’S;

— 6e30ap’epHE cepeIOBUILC — II€ CEPEIOBUILEC KUTTEAISIIBHOCTI B IKOMY BiJICYTHI
abo 3BenmeHl 10 MiHIMyMy Gi13U4HI, 1H(POpPMAIIHI Ta COMIATbHO-TICUXOJIOTTYHI
Oap’epu IS JIIOJIEH 3 1HBAIAHICTIO SIKI MPOUNUIM aOUTITAIlil0 Ta peadumiTaliio 1
KOPHUCTYIOTHCS 1HMBIIyalbHUMHU TEXHIYHUMH 3ac00aMM peadlmiTarii;

— JIOCTYITHE CEPEIOBUIINE — 11€ HABKOJUIITHE CEPEAOBUIIE B SIKOMY BIACYTHI abo
3BelIeHI A0 MiIHIMyMy (i3U4HI HaBIramiiHi Oap’epu sl MajJoOMOOLIBHUX TPYIl
HACEeJICHHS, B TOMY YHCJII 1 IHBAJII/IIB;

— YHIBEpCaJIbHUM TU3aliH — 11e IpUHIUT (OPMYBaHHS 0€30ap’€pHOTO CEpeIOBUIIA
B OCHOBY SIKOTO MOKJIQJICHO TTOJIOKEHHS MPO Te, 10 JU3aliH MPEeIMETiB, 00CTaHOBOK,
mporpam 1 MOCIyT MOKJIMKAHUN 3pOOUTH 1X Y MaKCHUMAJIbHO MOKJIMBOMY CTYIIEHIO
MPUJAATHAMHU 10 KOPHUCTYBAaHHS JJIA BCIX Jtojei Oe3 HEOOXIMHOCTI ajanTariii 4u
CHEIIaJIbHOTO IU3aiHYy.

TakoX BUKOPHUCTOBYETHCS TOHATTS aJaNTHBHE CEPEIOBUINE — 1€ HABKOJIMIITHS
oOCTaHOBKa TMPHUCTOCOBAHA IMiJl TMOTpeOM IHBaNiga 3 BPaxyBaHHIM TMPUHIIAITY
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PO3YMHOI'O MPUCTOCYBaHHS, TOOTO MOPIBHIHHSA HEOOX1THOCTI 1 MOXKIMBOCTI. Tepmin
0e30ap’epHE CEepeOBUINE, YACTIII 32 BCE BHUKOPHCTOBYETHCS MO BIIHOIIECHHIO 0
Jro7iel 3 IHBaMiAHICTIO. J{o MaloMOOIIBHUX TPYIl HACEJIECHHS BITHOCSTD:

— JIIOJIEH 3 1HBAJIIHICTIO Ta TIOPYIIEHHSIM OMOPHO-PYXOBOTO anapary;

— JIIOJIeH 3 1HBAJIIHICTIO 3 MOPYIICHHSIM a00 BIICYTHICTIO 30pY Ta CIyXY;

— JIIOJIEH 3 1HBAJIIHICTIO 3 MOPYIICHHSIM IICUXIYHUX, PO3YMOBUX (PYHKIIIH;

— TUMYaCOBO HEMpale31aTHUX;

— BariTHUX JKIHOK;

— MrOJIeH 3 TUTSYMMU Bi3KaMU Ta 3 IIThbMHU JOMIKIJILHOTO BIKY;

— 0Ci10 fK1 3a3HAIOTh TPYAHOIIII IIPH CAMOCTIMHOMY PYCi 1 OTpuMaHH1 ociyr [4, 5].

B Tenepimniii yac y cBiti Ha KiHelb 2024 poky 3a nanuMu BOO3 KinbKiCTh Jto1eH
3 IHBaJIAHICTIO cTaHOBWaa 1,3 mupa. ocid6 To6TOo 16 % Bim HaceleHHS IUIaHeTH. B
VYkpaiHi BHACIIIOK MOBHOMACIITA0OHO1 BIMHU YHCEIBHICTD JIFOICH 3 IHBAIIIHICTIO Ha
kiHerp 2024 poky 36unbmuiack Ha 300 Tuc. oci6. Ha cepenuny 2025 poky 3aranbHa
KUIBKICTh ~ JIFOAEH 3 1HBaligHICTIO 3pociia a0 3,4 muH. oci6. Ile oOymoBioe
HEOOXIJTHICTh CTBOPEHHS CHPUSITIUBUX YMOB JJI1 KOM(OPTHOIO 1 OE3MEYHOTO KUTTSA
MaJIOMOOLIBHUX IPYI HACEJIEHH 10 SIKUX HAJIEXKAaTh JIOJIU Kl MAIOTh TPYAHOLLI IIPU
CaMOCTITHOMY I€pecyBaHHI, OTPHMMaHl MOCIYr, HEoOX1aHOi 1H(opmarii 4u npu
OpI€HTYBaHH1 y ipocTopi. [TutanHs cTBOpeHHs 6€30ap’€pHOr0 MICHKOT'O CEpEAOBUINA,
aJanTOBAHOIO JUISl KUTTEIISUIBHOCTI MAJIOMOOITBHUX TPYH HACEJICHHS € BaXKJIMBOIO
3a/1a4€I0 JIepKaBM 1 cycmiiabcTBa. JJis ajgamnTaliii MiCbKOTO cepeoBHIa HEOoOXiIHi
3HAYHI KOIITH, SIKI HEOOXIJHO OTPUMYBATH MPHU 3aTy4Y€HHI 1HBECTHUILIH. 3 METOIO
BHKOHaHHs TonoxkeHb KonseHiii ['enepansuoi Acam6iei OOH «IIpo mpapa oci6 3
1HBaJII THICTIO» PO3pO0JICHI HOPMATUBHI JOKYMEHTH, a TakoK «HarionanbHa cTpateris
13 cTBOpeHHs Oe30ap’epHOro npoctopy Ykpainu 10 2030 poky» [6,7].

[lutaHHS HOPMATHUBHO-TEXHIYHOT 1 HOPMATHUBHO-TIPABOBOI 0a3zu mependayaroTh
BIIPOBADKCHHS IIUX HOPM TIPH TMPOEKTYBaHHI, OYIIBHUIITBI 1 eKCIUTyaTallii 00’ €KTIB
KUTJIOBO-KOMYHAJIPHOTO Ta TPAHCIMOPTHOTO KOMIUIEKCIB 1 afanTyBaHHS iX IS
KUTTENUIBHOCTI  MAJIOMOOUTBHUX TPyl HacelleHHd. B OCHOBY CTBOpPEHHS
0e30ap’epHOr0 MICHKOTO CEpEIOBUIIA MOKJIAJEeHa 1HTErpauis MaJoMOOUIbHUX TPYIl
HaceJIeHHs 1 cycnuibeTBa. [Ipy BUIBHOMY JOCTYMI 0 00’€KTIB OTPUMAHHS TOCIYT,
MICLIb Tpall Ta peKpealiiHuM pecypcaMm JIOJd 3 OOMEXKEHUMHU MOKIUBOCTIMU
MOBMHHI MAaTH Pi1BHI MOKJIMBOCTI JJI y4acTi Y dKUTTI AepKaBH 1 cycnuibcTBa. Pobotu
MO0 CTBOPEHHIO KOM(OPTHOTO 1 3pYYHOTO KUTTS MAJIOMOOUIBHUX TPy HACENEHHS
MOYTb BUKOHYBATHCh, SIK Ha CTalil pO3pOOKH TUIaHYBaHHS TEPUTOPII, apx1Te1<TypHo—
OyIiBEIbHOTO TPOEKTYBAaHHsS, TaK 1 TIPH KOMILIEKCHOMY ~PO3BHTKY TEPUTOPIi,
pO3BUTKY 3a0ymoBaHoi TeputTopii. [lpu mpoBeneHHI 3axo0JiB MO PEKOHCTPYKIIII,
MIPOTIO3HUIIIT TI0 afanTarlii MiChbKOTO MPOCTOPY MJIsi MaJIOMOOUTEHUX TPYI HAaCEIEHHS
HEOOXI1THO OIIHIOBATH 0 HACTYITHUM KPUTEPISIM:

— JIOCTYIIHICTb;

— Oe3neka;

— KOM(DOPTHICTH;

— 1H(OpMaTUBHICTS [5].
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B mporeci pekoHCTpyKuii 3a0yJOBH MOKIMBO BHUKOPUCTOBYBATH MOETAIHUIA
METO/]T pO3BUTKY 0e30ap’€pHOT MIChKOT IHPPACTPYKTYPH AJISL TOCSITHEHHS 3a10BIIIbHIX
MOKA3HUKIB 3T1IHO BHILE 3a3HaYECHUM KpuTepism. Ha nepuromy etami BU3HA4YaIOTHCS 1
OLIIHIOIOTHCSI MIHIMaJIbHI1 TOKA3HUKH 1 YMOBH JIOCTYITHOTO MIiCBKOTO cepenoBuiia. Ha
HACTYIHOMY €TaIl MPOBOAATHCA POOOTH IO JTOCSTHEHHIO BCTAHOBJICHUX MOKA3HUKIB 1
yMoB. [liciga BUKOHaHHS MiHIMAJIbHO HEOOXITHHUX 3aX0/11B, IPOBOAATHCA KOMILUIEKCHI
poOOTH TIO CTBOPEHHIO JOCTYITHOTO, OE3MEeYHOT0, KOM(OPTHOTO CEpeloBUINA IS
KUTTEIISIIBHOCTI  MaJIOMOOUIBHUX TPyH HAceJIeHHS BIJMNOBIAHO 3 BUMOTaMHU
HOPMaTUBHHUX JIOKYMEHTIB [5, 8, 9].

I'pomanchki 00’€KTH TOBWHHI OyTH aJanToBaHI JJIi MaJIOMOOUIBHUX TPYII
HaceJICHHS 1 BIANOBIaTH BUMOTaM HOPMAaTUBHUX JOKYMEHTIB. OOCIyTroBYBaHHS ITUX
IpyI HaCEJICHHs MOBUHHO OyTH peaizoBaHe 3a HANPSIMKaAMU:

— HaJIaHHS TIOCTYT BJIOMA;

— caMOOOCITyroByBaHHsl — ajanTailis Oy/iBellb YCTaHOB OOCIYroBYBaHHS 1 iX
TEPUTOPIii, a TAKOXK MO OPO31 A0 HUX.

Ha eramax peanizaiii 3axofiiB 1no (opMyBaHHIO JOCTYIMHOTO CEpPEIOBHINA Y
ceNTeOHNX 30HAX BAXKIIMBO MepeAdAYnTH 3pydHl TPAHCHIOPTHI 1 MIIIOX1AHI 3B’ SI3KU B
CepenrHl eJEeMEHTIB IUIAaHyBaJbHOI CTPYKTYpH. B Mekax >KHUTJIOBHX pailOHIB,
MIKpOpPaloOHIB Ta KBapTaIIB IOLIBHO MepeadadaT 00’ €KTU COLaIbHO-KYIbTYPHOTO,
KOMYHQJIbHO-IOOYTOBOTO 1 TPOMAJIChKO-/I1JIOBOTO MPU3HAYCHHS, SKI MMOBUHHI OyTH
OpIEHTOBaHI Ha OOCIYTrOBYBaHHS HACEJICHHS, B TOMY YHCIi, 1 MAJIOMOOUIBHUX TPYII
HAaCEeJICHHS B MEKax €JIEMEHTA IUIaHyBaAJIbHOI CTpYKTypH [1, 7, 8].

XKutnoBi 30HH, SIKI HACUYEH] ICTOPUYHOIO 3a0yI0BOIO PI3HUX YaCIB, € HAHOUIBII
CKJIQJITHUMU TP aIaNTaIlii Jyisi MaToMOOUTEHUX TPYII HaceseHHsl. [{e moB’s3aHo 3 TUM,
10 TIPY TIPOBENICHHI 3aXO0/IIB 10 PEKOHCTPYKINi HeoOXiaHO dhopmyBatu 0Oe30ap’epHe
CepelloBUIlle HE MOPYIIYyIOYM OOJIK OyHiBeNb 1 CIOpPYyJ, 1 30epiralouu iCTOPUYHY
CHaIIUHY.

Y paiioHax 3 MaJOMOBEPXHEBOI JKUTIOBOIO 3a0yJ0BOI0, a TaKoX 13
1HAUBITyIbBHUMHU KUTIOBUMHU OyIMHKAMU, paJlyCcH MIIIOX1AHOI JOCTYIHOCTI PI3HUX
00’€eKTiB HEOOX1AHO 301MbIIMTH. [le 00yMOBIEHO HHM3BKOIO HIUILHICTIO 3a0yA0BH, 1
AK HACIIJOK, MaJOI0 KIJIbKICTIO HACENEHHS, MpPU SIKOMY 00’€KTH 0OCIIyrOBYBAaHHS
MPAIIOI0Th HE HA MOBHY MOTYXHICTh. 301IbIIEHHS pajlyCiB MIIIOXIJIHOT JTOCTYMHOCTI
€ HEraTUBHUM JIJI1 MAJIOMOOUTBHUX TPYI HACEJICHHS, SIKI 3MYLIEH1 JIOJIaTU BIJICTaHb
OUIBIITY 32 HOpMATUBHY. JJIs BUPIIIIEHHS TaKo1 MPOOJIEMHU MOKIIMBO BUKOPUCTATH TaKi
METOJIH:

— MOJIEpHI3allis 1 aganTaiis i MaJToOMOOLTEHUX TPYTl HACEJICHHS MIIITOX1THUX
KOMYHIKaIii 13  3a0e3nedyeHHs M O€3MeYyHOro TMepeMIIIeHHS 3a JIOTOMOTOH)
BIIAIITYBaHHS TAHAYCIB, MOPYYHIB, IUIOMIAIOK ISl BIAMOYMHKY 13 BUKOPUCTAHHSIM
iH(MOopMaIiitHOT 3MiHA (PaKTypH 1 KOTLOPY TOKPHUTTS;

— BHUKOPHUCTaHHS 1HAMBIIYaJbHOTO aBTOTPAHCIOPTY  abo0 CHeliali30BaHOIo
IPOMaJICBKOTO TPAHCIIOPTY;

— 00CIyroByBaHHS 1 PALIEBIAIITYBAHHS MAaJOMOOIIBHUX IPYIl HACEJICHHS BIOMA,
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— BJAIITYBaHHS MANPUEMCTB 3 MAJIOIO MPOAYKTHUBHICTIO B pajiycl MIIIOXiAHOT
JOCTYMHOCTI Ha SKUX MOKe OyTH BHMKOpPHCTaHa IMpals JIoAed 3 OO0MEeKEHUMHU
MO>KITUBOCTSIMH.

Y 30Hax 3 MaJIOMOBEPXHEBOIO OAraTOKBapTHUPHOIO KHUTIOBOIO 3a0yI0BOIO
MEPEeBUILEHHS HOPMATHUBHOI JIOCTYIMHOCTI O0’€KTIB OOCIYyrOBYBaHHS MO>KJIHBO
BUpINIYBAaTH LUIIXOM OOJAIITyBaHHS Ha MEPIIMX MOBepXax OyIWHKIB 00’ €KTIB
MOBCSIKJIEHHOTO MOMHUTY 1 MEPIIOi HEOOX1THOCTI.

VY BuUnaakax KoJu HEMOXJIMBO BUKOHATU BUIIEBKA3aH1 3aX0/U 1O 3a0€3M1€YEHHIO
MIIIOX1THOI JTOCTYITHOCTI YCTAHOB  COLIAJIbHO-TIOOYTOBOTO OOCIYTrOBYBaHHS, TOJI
nepeBary CliijJi HaJaTd CTBOPEHHIO 0e3MeYHOT0 MapiipyTy 0e3 mepemko 1 6ap’epis.
e, yacrimr 3a Bce, MOKE MaTH MICIIE TTPH PEKOHCTPYKIIIi ICHY104Y01 320y 0BH.

PexpeariitHi 30HH, SKiI TOB’s3aHl 13 BIAMOYMHKOM JKHUTENIB, B TOMY YHCII
MaJOMOOUIBHUX TPYyN HACEJEHHS, CIIIJ] MPOEKTYBATU 3 BPAXyBAHHSM iX OCHOBHOI'O
MPU3HAYEHHSI — BIJHOBJICHHS ()I3MYHOTO 1 MOPAJIBHOTO CTaHy OpraHi3My. 3Ha4yHY
yBary HEOOX1AHO NPUILISATH O3EJCHEHHIO TEPUTOPIi, PO3IIMPEHHIO MAPKOBHUX 30H 1
PO3BUTKY JIaHAAPTHOI apXITEKTYpH Y MicTOOyTyBaHHI. O00B’I3KOBO IIPH BUPILICHHI
TaKUX MUTaHb NependayaTH COLIAJbHY IHTETpalilo MaJOMOOUIBHUX TPYIl HACEIECHHS
[1, 5, 10].

Takum 4MHOM, MOKpAIIEHHS YMOB MEPEMIIIICHHS MAJIOMOO1TFHUX TPy HACEICHHS
y MICTax MOTPeOy€e CTBOPEHHS 1 pO3BUTKY 0e30ap’e€pHOT MIChKO1 IHPPACTPYKTYpH.
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Abstract

This article provides a scholarly analysis of the creative path, musical
environment, and distinctive performance style of Qambar Medetov (1901-1942), one
of the prominent figures in the art of the Kazakh kiiy. The main objective of the study
is to examine Medetov’s phenomenon as a kily performer in a comprehensive manner,
situating it within historical-genealogical, musical-stylistic, and socio-cultural
contexts. Particular attention is paid to the influence of the artistic tradition descending
from the lineage of Abulkhair Khan on the formation of Qambar Medetov’s artistic
identity, as well as to his symphonic mode of thinking in interpreting the kily “Agsaq
Qulan” and the distinctive features of his performance technique. The analysis is based
on the works of A.Zataevich, A.Zhubanov, E.Brusilovsky and Q.Zhubanov.[3,4,5]

Keywords: Qambar Medetov, Kazakh kiiy art, performance style, Aqsaq Qulan,
kity poem, musical tradition, Abulkhair Khan’s lineage.

In the traditional musical culture of the Kazakh people, kiiy is regarded not merely
as an aesthetic phenomenon but as a complex artistic system that embodies the nation’s
historical memory and worldview. Through kiiy, the social structure of the nomadic
society, political events, philosophical reflections, and spiritual values are expressed.
From this perspective, kiiy exists inseparably with the performer who brings it to life
and transmits it from generation to generation. Therefore, in studying kily, it is
scientifically significant to examine not only the musical composition itself but also
the personality of the performer, their creative environment, and stylistic characteristics
in a comprehensive manner.[11]

The first half of the 20th century represents a transitional and decisive period in the
history of Kazakh music. During this time, traditional oral professional art gradually
adapted to new socio-cultural contexts and aligned with the demands of written culture
and professional stage performance. The processes of collecting, notating, and
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systematizing folk kiiy traditions began, laying the scientific foundation for national
music. However, many ancient kiiy examples faced the risk of disappearing due to the
collapse of performance environments and changes in social structures. In such
historical circumstances, performers who could preserve traditions and elevate them to
a new professional level played an exceptionally important role. In this context, the
figure of Qambar Medetov occupies a unique place in the history of Kazakh kiiy art.
While representing the traditional school of kiiy performance, he stands out for his
interpretive thinking, extensive technical capabilities, and the ability to understand kiiy
as a complete dramaturgical structure. On one hand, Medetov’s creativity is connected
with the musical tradition inherited from a noble lineage; on the other, it reflects the
new standards of professional musical culture in the 20th century. The convergence of
these two factors necessitates a research approach that combines historical-cultural,
genealogical, and musical-stylistic perspectives.[8] Although Qambar Medetov is
often mentioned in scholarly works as the performer of the kily “Aqgsaq Qulan,” his
phenomenon as a kily master has not yet been systematically studied as a complete
artistic phenomenon. The performer’s technical mastery, interpretive freedom,
expansion of kily forms, and role in preserving ancient musical heritage require a
dedicated scientific analysis. The significance of this study lies in its potential to clarify
the concept of individual artistry in Kazakh kiiy through Medetov’s personal creative
experience.

This article aims to analyze Qambar Medetov’s creative path and stylistic features
from a historical and musicological perspective in order to define the cultural and
aesthetic role of the performer in Kazakh kiiy art. In addition to archival materials, the
study draws on the conclusions of prominent musicologists, examining the interaction
between tradition and innovation in kiiy performance. This approach provides a deeper
understanding of Kazakh musical heritage and allows for a scholarly appreciation of
the distinctive characteristics of national performance schools.

Understanding Qambar Medetov’s identity as a kiiy performer requires examining
his lineage and the musical environment in which he was raised within a historical and
cultural context. In Kazakh traditional culture, the transmission of artistic skills,
including kily performance and singing, through family lines was a widespread
phenomenon. Qambar Medetov represents a prominent example of this tradition. He
descended from a noble lineage, the Abulkhair Khan family, whose members valued
both state leadership and artistic expression as a spiritual and cultural heritage.[4.5]

Historical records indicate that among the descendants of Abulkhair Khan,
alongside statesmen, there were individuals who made significant contributions to the
traditional music culture of Kazakhstan. The kiiy school of Dauletkerei Shygayuly, the
vocal tradition of Mukhit Meraliuly, and the performance legacies of Lukpan Mukhitov
and Qambar Medetov clearly demonstrate the family’s artistic orientation. Growing up
in such an environment allowed Medetov’s musical abilities to be recognized early and
provided the foundation for his professional development.[2,7]

Qambar’s father, Ergézha Karataev, was among the performers with a particular
devotion to singing and kily, performing at a professional level. Musicologists have
praised Erg6zha’s vocal style, natural voice projection, and repertoire, which included

56



ART
DEVELOPMENT OF SCIENCE THROUGH THE LATEST TECHNOLOGIES AND THEORIES

rare songs from Western Kazakhstan. His father’s performance culture and musical
taste directly influenced Qambar’s artistic consciousness, laying the groundwork for
his ability to perform kiiy not merely as a technical exercise but with deep interpretive
and emotional meaning.

Another authorized figure in Qambar Medetov’s musical upbringing was his
grandfather, Usen Aryngaziev. Usen as a member of the noble class was recognized
among the people not only as a singer and kiiy performer but also as a patron of the
arts, supporting artists and promoting the development of folk culture. Oral accounts
note that Usen organized gatherings of performers in the Aktobe and Orenburg regions,
helping introduce their art to broader audiences. Such an environment fostered
Qambar’s perception of art as both a social and spiritual value. The influence of Usen
Aryngaziev’s performance tradition is particularly evident in the epic character of
Medetov’s kiiy repertoire. His mastery of legendary-themed kiiys such as “Aqgsaq
Qulan” and “Alty Qaz” demonstrates his advanced historical thinking and ability to
perceive musical space as a coherent structure. In performing these works, Qambar is
seen not merely as a performer but as a musical narrator, conveying historical events
through sound.

Moreover, Medetov lived in a cultural environment where he engaged directly with
prominent Kazakh singers, bards, and kily performers. He held the artistry of figures
such as Akimgerey Kostanov and Moldabay in high regard, incorporating elements of
their traditions into his own performance practice. Such extensive musical interactions
broadened Medetov’s artistic horizons and contributed to the stylistic and thematic
richness of his kiiy performance.

Thus, Qambar Medetov’s musical environment and genealogical foundations
played a decisive role in shaping his creative identity. Familial musical traditions,
cultivation of high artistic taste, and broad cultural connections collectively defined the
uniqueness of his kily art and established his position as a distinctive performer in
Kazakh kiiy heritage.

Here we would like to talk about Qambar Medetov as a Professional Phenomenon
in Kiiy Performance. Qambar Medetov’s kily artistry represents a vivid example of the
professional development of the performer’s persona within Kazakh traditional music
culture. His performance phenomenon evolved at the intersection of the traditional oral
professional school and the stage-professional culture emerging in the early 20
century. This distinction allows Medetov’s style to be viewed not merely as a
continuation of tradition but as an independent model of interpretive performance.
Medetov’s mastery is first and foremost evident in his perception of kiiy as a complete
dramaturgical system. He performs kily not as segmented technical exercises but as
artistic works with an internal developmental logic. In particular, his ability to maintain
a dynamic balance between the introduction and main theme, climax, and resolution
reflects the professionalism of his musical thinking. This approach is rare in traditional
performance but characteristic of stage-oriented musical culture aimed at an
audience.[6,10]

Technical proficiency is another key indicator of his professional phenomenon.
Medetov demonstrated full command of the dombra neck, fluid positional movements,
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and advanced coordination of both hands. His performances reveal a rich palette of
plucking techniques, precise finger placement, and clear, well-defined sound.
Importantly, technique serves not as an end in itself but as a means of conveying
musical content. In Medetov’s interpretive approach, the content and meaning of the
kiiy take central importance. He approaches each composition within its legendary,
historical, or philosophical context, aiming to create vivid artistic images in the
listener’s mind through sound. In this respect, his style possesses an epic narrative
quality. Particularly in historically themed kiiys, his use of expanded musical timing,
freely phrased breathing, and deliberate tempo variations demonstrate interpretive
freedom.

Another significant aspect of Medetov’s phenomenon is his ability to maintain a
balance between tradition and innovation. While preserving kiiy forms inherited from
previous generations, he adapted their performative logic to meet professional stage
requirements. This adaptation was achieved not by altering structural forms but by
enhancing sound quality, clarifying form, and intensifying emotional impact. Through
this approach, Medetov made traditional kily accessible and compelling for
contemporary audiences. Moreover, Medetov is valued not only as a performer but also
as a preserver and transmitter of kily heritage. His repertoire includes rarely performed,
orally transmitted ancient kiiys, and their professional execution ensured their
continuity for future generations. From this perspective, his creative activity embodies
a cultural mission rather than solely personal artistic practice. Qambar Medetov’s
professional phenomenon in kiiy performance represents a significant advancement in
the role of the performer within Kazakh traditional music. His artistry preserves
exemplary models of the traditional kiily school while integrating them into
professional stage culture, establishing a unique performance model. Studying this
phenomenon provides deeper insight into the evolution of performance practices in
Kazakh kiiy art.

The kiiy “Aqgsaq Qulan” is one of the oldest and most thematically profound epic
compositions in Kazakh traditional music. Preserved in popular memory with
legendary-historical significance, it has become an artistic symbol reflecting the
tensions between power and fate, as well as between humans and nature. Its
dramaturgical weight demands high artistic responsibility and interpretive depth from
the performer. In this context, Qambar Medetov’s rendition of “Agsaq Qulan” is
regarded as a distinctive phenomenon within traditional kiiy performance. In
performing this kily, Medetov transforms the legendary content from a mere
background element into the very core of the musical structure. Each intonational turn
is connected to the emotional expression of historical events, forming a coherent logic
of musical narration. The low, somber tones at the opening convey the weight of tragic
news, while the rhythmic movements in the middle sections depict the escalation of
dramatic tension. This approach allows the kiiy to be perceived not as a static form but
as a musical drama unfolding over time.[4,5]

A key feature of Medetov’s interpretation is his conscious flexibility with tempo
and dynamics. Rather than maintaining a rigidly uniform tempo, he adjusts it according
to the meaning of each musical phrase. This interpretive choice enhances the narrative
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quality of the kiiy and deepens the listener’s emotional engagement. In climactic
passages, the natural and restrained dynamic surges demonstrate the performer’s
refined professional taste.

The stylistic innovation in Medetov’s performance does not lie in restructuring the
kily, but in expanding its artistic possibilities. While preserving the traditional
intonational framework, he enriches the tonal palette, extends phrase breathing, and
uses pauses as expressive devices. These techniques clarify the internal dramaturgy of
the kiiy and reveal its philosophical depth. Medetov emerges here as a performer
capable of introducing interpretive novelty without departing from traditional
performance boundaries.

In Medetov’s rendition, the epic narrative and professional stage performance
elements are harmoniously integrated. He maintains an artistic communication directed
at the audience: clarity of sound, structural integrity, and the consistent development
of the dramaturgical thread—all contribute to perceiving the kiiy at a stage-professional
level. This quality helped bring the composition beyond traditional contexts and make
it accessible to wider audiences.

Another innovative aspect of Medetov’s interpretation is the “invisible” presence
of the performer. His technique and skill are subordinated entirely to the kiiy’s content,
rather than highlighted for their own sake. This demonstrates a high level of
professional performance culture, where the focus is on the musical idea rather than
the performer, directing the listener’s attention to the unfolding musical narrative.
Qambar Medetov’s interpretation of “Aqsaq Qulan” represents a clear example of
stylistic innovation in Kazakh kiiy art. He reinterpreted a traditional epic kiiy at a
professional stage level, expanding the artistic possibilities of performer interpretation.
This version serves as one of the key artistic indicators of Medetov’s kiiy phenomenon
and occupies an important place in the evolution of Kazakh traditional musical
performance.

Kazakh traditional kiiy art has been preserved for centuries through oral
performance practices, passed down from generation to generation. However, in the
early 20th century, social and political changes, the disruption of nomadic lifestyles,
and the disintegration of traditional cultural environments posed significant threats to
the survival of kiiy heritage. In such historical circumstances, the role of individual
performers in remembering, performing, and transmitting kily became particularly
important. Qambar Medetov was among those who fulfilled this critical mission
through his creative activity. Medetov’s main contribution to preserving the kily
repertoire lies in stabilizing ancient and rarely performed kiiys within performance
practice. He did not limit himself to mere repetition of traditional pieces but organized
and structured them artistically, shaping them into performable forms. This process
allowed the kiiys to survive in a new historical context without losing their essential
content. From this perspective, Medetov’s performances became an effective means of
preserving kiiy as cultural heritage rather than a transient phenomenon.

The establishment of stable versions of kiiys played a decisive role in their
preservation. In the kiiys performed by Medetov, the intonational core, rhythmic
structure, and formal logic are clearly delineated. This characteristic provided a model
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for subsequent performers, preventing distortion of the musical content. Particularly in
epic kiiys, Medetov maintained a balance between performative freedom and historical
accuracy, ensuring the preservation of their fundamental meaning. Medetov’s role in
preservation extended beyond performance alone. He actively promoted kiiy in the
socio-cultural space, performing among the public and within artistic circles to ensure
its vitality. This contributed to the transition of traditional kily to professional stage
contexts and expanded the listening audience, positioning the kily as a nationwide
cultural value rather than a local phenomenon. Moreover, through Medetov, the
historical memory embedded in kiiy was maintained. His performances linked specific
kiiys to historical events and legends, establishing a connection between the musical
text and historical consciousness. This perspective allowed kiiy to be perceived not
merely as a musical composition but as a cultural text. Consequently, the issue of
preservation is viewed broadly as part of safeguarding national cultural memory.

Medetov’s creative work ensured continuity during the transition of kily from oral
tradition to written and professional culture. While adapting ancient performance
models to contemporary demands, he preserved their artistic integrity. This approach
prevented one of the main risks in preserving traditional music—Iloss of content
richness. Qambar Medetov should be recognized as a performer, transmitter, and
cultural mediator in the preservation of Kazakh kily. Through his artistry, numerous
ancient kily compositions have been preserved in historical memory and passed on to
future generations. His work provides a foundation for re-evaluating the role of
individual performers in researching and safeguarding Kazakh traditional music,
establishing Medetov’s legacy as a key pillar of national musical heritage.

In conclusion, the conducted analysis demonstrates that Qambar Medetov’s place
in Kazakh traditional kiiy art should be considered not merely as a master performer of
specific compositions but as a complete phenomenon of performance. His creative
work represents a complex artistic phenomenon developed in close interaction with
historical-genealogical traditions, professional performance culture, and the cultural
mission of preserving kily. This uniqueness positions Medetov as a significant link in
the evolution of Kazakh kiiy art.[1,5]

The study revealed that Medetov’s musical environment and genealogical
background directly influenced the formation of his artistic thinking. Familial artistic
traditions, a broad cultural milieu, and depth of historical consciousness enhanced his
interpretive responsibility, enabling him to approach kiiy not only as musical text but
as a historical and spiritual value.

Medetov’s professional kiiy performance phenomenon emerged at the intersection
of the traditional oral school and stage-professional culture. He perceived kiiy as a
complete dramaturgical system and used performance technique as a tool to reveal
artistic content. This approach established a new audience-oriented quality in kily
interpretation and became a clear expression of the professionalization process in
Kazakh kiiy art.

The interpretation of “Aqsaq Qulan” in Medetov’s performance serves as a key
example of his stylistic innovation. By deepening the epic content through sonic
dramaturgy while preserving the traditional intonational framework, he expanded the
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artistic potential of the kiiy and clarified the principle that the performer’s role is to
serve the work’s content.

Furthermore, Medetov’s role in the preservation of Kazakh kily is particularly
noteworthy. He stabilized ancient and rarely performed kiiys within performance
practice, ensuring their continuity in historical memory. Through his work, kily
transitioned from oral tradition into the professional cultural sphere, gaining new life
as an integral part of the national musical heritage.

Qambar Medetov’s creative legacy should be regarded as a unique phenomenon
that unites the performative, historical, and cultural dimensions of Kazakh traditional
music. Studying his artistry not only deepens our understanding of the significance of
the performer in kiiy art but also provides a foundation for expanding the theoretical
framework for preserving and developing national musical heritage.
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BUKOPUCTAHHSA TBOPUYUX 3AB/IAHD
MMATPIOTUYHOI TEMATHUKH HA YPOKAX
TPYAOBOI'O HABYAHHA SAK 3ACOBY ®OPMYBAHHASA
T'POMAJSHCBKOI CBIJOMOCTI YYHIB

bypaaka Map'sna BikropiBHa
Buurens Tpy1oBoro HaB4aHHs

K3 "UYepHiBelibKa criemianbHa 1mkoiaa Ne3"
M. YepHiBili

CyuacHuii eram pO3BUTKY YKPaiHCBKOTO CYCIIJIBCTBA XapaKTEPU3Y€ETHCS
3pOCTaHHSIM POJIl HAI[lOHAJIBHO-MATPIOTUYHOTO BUXOBAaHHSA MOJIOAI, IIO 3YMOBJICHO
COLIAJIbHO-TIOJIITUYHUMHU ~ BUKJIMKaMH, MOTPeOOI0  30€pexeHHs  HallOHAJIbHOI
IIEHTUYHOCTI Ta (OPMYBaHHA AKTUBHOI TPOMAJSHCHKOI MO3ULII MiAPOCTAI0YOro
MOKOJIIHHS. Y 1IbOMY KOHTEKCTI OCOOJMBOI aKTyaJbHOCTI HalyBae mpoOiema
BUKOPUCTAHHS TOTEHIIAly HaBYAJIbHUX TMPEAMETIB I BUXOBaHHS MaTPiOTH3MY,
00081 10 baTbKIBIIMHY, TOBaru 10 HALIIOHAJIBHUX TPAJIULIN 1 KYJIBTYpH.

TpynoBe HaBuaHHS SIK OCBITHS Taly3b Ma€ 3Ha4HI MOXJIMBOCTI Ui peai3aliii
TBOPUYMX Ta BUXOBHHX 3aBJIaHb, OCKIJIBKH MOEIHYE MPAKTUYHY J1SUTbHICTh, TBOPYICTD,
MI3HAHHS HAPOJHUX pEMecell, O3HAWOMJICHHS 3 HAaIllOHAJIbHUMHU CHUMBOJAMHU Ta
TpaguiisiMd. Came uepe3 MNPaKTUYHY MISUIBHICTh Y4HI TJIMOIIE YCBIJOMIIIOIOThH
KyJBTYPHI Ta JIyXOBHI I[IHHOCTI CBOTO Hapoy, (POPMYIOTh BIAMOBIIAJIbHE CTABICHHS
710 TIpaIli Ta CyCIUIbCTBA.

[laTpioTiyHEe BUXOBaHHS PO3MVISAAETHCS K LIJIECIPIMOBAHUN 1 CUCTEMATHUHUN
nporiec GopMyBaHHSI B 0COOUCTOCTI Jt000B1 10 baThbKiBIIMHU, TOTOBHOCTI 3aXUIIaTH
il HE3aJICXKHICTh, TOBAru 70 IEP>KaBHUX CUMBOJIB, ICTOPIi Ta KYJIBTYpPH CBOTO HApOY.
VY HayKOBO-NEAAroriyHUX AOCTIIKEHHSIX MaTpiOTU3M TPAKTYEThCS SIK 1HTErPAaTMBHA
AKICTh OCOOMCTOCTI, 110 MOEAHYE MOpPaJIbHI, AYXOBHI, TPOMAJSHCHKI Ta COLIAJIbHI
IIHHOCTI.

BignoBigHO 10 CydYacHMX OCBITHIX KOHIICMIIMA, HAI[lOHAJIBHO-MATPIOTUYHE
BUXOBAHHS Ma€ 3IACHIOBATHCS HE JIMIIE B MEXaX OKPEMHX BUXOBHHUX 3aXOfiB, a U
OyTH 1HTErpOBaHMM Yy 3MICT HaBYaJIbHUX MpeaMeTiB. Takuii miaxig 3abesneuye
IITICHICTh OCBITHBOTO TMPOIECY Ta chpuse (HOpMYBaHHIO CTIMKUX IIHHICHUX
Opl€HTAIlIN YYHIB.

TpynoBe HaB4aHHS, 3 OISy HA CBOKO MPAKTUYHY CHPSMOBAHICTh, CTBOPIOE
CIPHUATIMBI YMOBH IS peatizallii i/Ied maTpioTUYHOTO BUXOBAHHS Uepe3 3aTydeHHS
VYHIB JI0 TBOpPYOi IMpami, O3HAHOMJIEHHS 3 TPaJMLIHUMHU BUIAMHU AiSUIBHOCTI
YKPaiHCHKOTO Hapojy, BUXOBAHHS MMOBAru J10 Pe3y/IbTaTiB JIIOACHKOT Mpalll.

Ypoku TpyIOBOTO HaBYaHHS MalOTh IMIMPOKUN BUXOBHUM TOTEHIAN, SKUN
MPOSBIIIETHCS YEPE3:

- (opMyBaHHS TO3UTUBHOIO CTaBJIEHHS 1O IIpalll SK BaXKJIMUBOI CYCHIJIbHOI
IIIHHOCTI;

- BUXOBaHHS MTOBaru J0 HallloHAJIbHUX TPaJUIIIN, 3BUYAIB 1 peMece;
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- PO3BUTOK TBOPUYHMX 3A10HOCTEH Ta €CTETUYHOTO CMaKy Y4HiB;

- popMyBaHHS BiIMTOBITATBLHOCTI, HAMOJETIIMBOCTI Ta MPAIETIOOHOCTI.

BuxopucranHs maTpioTHUHOI TEMAaTUKU Ha YpOKax TPYAOBOTO HABYAHHS CIpPHUSE
YCBIJOMJICHHIO YYHSMH BJIACHOI MPUHAIEKHOCTI O YKPaiHCHKOTO Hapomy, q)opMye
MOYYTTS TOPIOCTI 3a KyIBTYpHY  CTIaJIIHHY Kpa'l'HH 3anyquH>1 €JIEMEHTIB
HApO/JIO3HABCTBA, CUMBOJIKM, TPAIWIIHHUX OPHAMEHTIB 1 TEXHIK JIEKOPATHBHO-
Y’)KUTKOBOTO MHCTELTBA POOUTH HABUAJbHHUI MpOLIEC 3MICTOBHIIIUM 1 €MOIIHHO
HAaCUYCHUM.

Oco0OnuBe 3HAYEHHS Ma€ CTBOPEHHSI BUPOOIB MATPIOTUYHOIO CHPSIMYBaHHS, SKi
MOXXYTh BHKOPHCTOBYBAaTHUCS TiJi 4Yac IIKUIBHUX CBAT, OJAaromiMHUX aKIiii,
BOJIOHTEPCHKUX 3axo/iB. Taka AisSJbHICTh HE JHile (OpMy€e IMPaKTUYHI BMIHHS, a U
BUXOBY€E aKTUBHY I'POMAJISTHCHKY MO3HUIIIIO.

EdexTuBHICTh BUKOPUCTAHHS MATPIOTUYHOI TEMATUKHU 3HAYHOIO MIPOIO 3aJICKUTh
Bl TpaBWwiIbHO TMiAIOpanux ¢opM 1 wMeroniB HapyaHHsA. Cepen HaWOUIBII
pE3yIbTaTUBHUX MOXKHA BUOKPEMHUTH:

llpoexkmny Oisnvbuicms, MO mependadyae caMoOCTiiHE a00 TpyNoBEe BHUKOHAHHS
TBOPYMX MTPOEKTIB HA MATPIOTUYHY TEMATUKY (BUTOTOBJICHHS BUPOOIB 3 HAI[IOHAIBHOIO
CHUMBOJIIKOIO, €JIEMEHTaMH HApPOJAHOTO MHUCTEIITBA).

IIpakmuuni pob6omu, OB’s13aH1 3 ONAHYBaHHSAM TPAAMIIAHUX TEXHIK: BUIIUBKH,
P13b0JIEHHS IO JIEPEBY, TKALITBA, TMCAHKAPCTBA, BUTOTOBJICHHS OOEPETIB.

Inmeeposani ypoku, iK1 TOETHYIOTh TPYJAOBE HAaBUAHHS 3 1CTOPi€I0, 00Pa30TBOPUUM
MUCTEITBOM, YKPaiHCBKOIO JIITEPaTyporo, IIO CHpUsi€ IIHOMIOMY OCMHCIIEHHIO
HaIllOHAJILHOT KYJIBTYpH.

Bukxopucmanus npobnemHno-noulykogux memooig, 1O CTUMYIIOIOTh YYHIB 10
JIOCJIIJPKEHHS TTIOXOPKEHHSI OPHAMEHTIB, CHMBOJIIB, TPATUIIHHUX BUPOOIB.

Konexmueni ma coyianbno cnpsamogaHi ¢opvu pobomu, 30KpemMa ydacTb Yy
OJs1aroiiHUX Ta BOJOHTEPCHKUX 1HII[1aTHBAX.

Ha npaktuii narpioTMyHa TEMaTHKa MOXE peani3oBYBAaTHUCA 4Yepe3 BUKOHAHHS
YYHSAMH PI3HOMAaHITHUX TBOPUYMX 3aBIaHb: BUTOTOBJICHHS JEKOPAaTUBHUX TaHHO 3
YKpaiHChKUMHU OpHaMEHTaMH, CYBEHIpIB 13 HalllOHATBHOIO CUMBOJIKOIO, BUPOOIB AJIs
MIKITPHUX 1 TPOMAACHKUX 3axofiB. BaxkianBo, mo0 y4HI HE IHWIIE MEXaHIYHO
BUKOHYBaJM 3aBIaHHsS, a W YCBIJOMJIIOBAJIM CHMBOJIYHE 3HAYEHHS CTBOPIOBAHHUX
BHUPOOIB.

EdexTuBHUM € 3ayUdeHHs YUHIB JI0 TIOCTIAHUIIBKOT MISIBHOCTI, M1 Yac SIKOi BOHU
BHBYAIOTh PET1OHAIBHI OCOOIMBOCTI HAPOIAHUX PEMECEII, TPAIHIIii CBOET MICIIEBOCTI,
icTOpI0 yKpaiHChKkuX cuMBOiB. Lle cripusie hopmyBaHHIO IUOIIIOTO 3B’ SI3KY 3 PITHUM
Kpa€eM 1 pO3yMIHHIO KyJBTYPHOI CIIAAIIUHU.

OTxe, BUKOPUCTAHHS MAaTPIOTUYHOT TEMATUKU HAa YPOKaxX TPYIOBOTO HaBUAHHS €
BOXJIMBAM 1 €(PEKTUBHUM 3acOo00M (HOpPMYBaHHS TPOMAASHCHKOI CBIZIOMOCTI Ta
HalllOHAJBbHOI 1IEHTUYHOCTI Y4HIB. TpyadoBe HaBYaHHS, MOEJHYIOUM MPAKTUUHY
TISUTBHICTh 1 TBOPYICTh, CTBOPIOE CHPHUSTIMBI YMOBH JJIi BUXOBaHHS MaTPIOTU3MY,
MOBAru J10 Mpalli, KyJIbTYypHu ¥ TpaJauLiid yKpaiHCbKOTO Hapoy.

CucremarnyHe BOPOBAKEHHS MaTPIOTUYHOIO 3MICTY B OCBITHIM IMpOLIEC CIIpUsie
(hopMyBaHHIO B YUHIB CTIHKHMX I[IHHICHUX OpI€EHTAIlI, aKTUBHOI KUTTEBOI MO3UIIIT Ta
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TOTOBHOCTI OpaTy y4acTh Y po30ya0Bi cycnuibeTBa. [lomanpiin J0CHiIKeHHS MOXYTh
OyTH cHOpsiMOBaHI Ha pPO3pOOKYy METOAWYHUX PEKOMEHAIM IIO0M0 BIIPOBAIKEHHS
MaTpiOTUYHOI TEMATUKH B YMOBaX OHOBJICHMX OCBITHIX CTaHJAPTiB.
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EFFECT OF Co* IONS ON ION TRANSPORT SYSTEMS
OF THE PLASMA MEMBRANE OF A PLANT CELL

Quliyeva Aytac
Master student
Baku State University

It 1s known that plasma membranes serve as a highly regulated checkpoint for the
entry of harmful substances into the cell and protect the cell from the negative effects
of many stress factors [1]. In all living organisms, including bacteria, fungi, animals
and plants, various heavy metals (Fe*, Zn*", Mn?", Co**, Cd**, Cu*, Ni** and Pb*)
participate in proton-coupled active transport [1,2].

Under the influence of Co** ions, the function of calcium (Ca*"), potassium (K*)
and other channels in the plasma membrane can be blocked or disrupted, which leads
to disruption of many processes in the cell that depend on ion transport [2,3]. The
complex interactions of heavy metals between membrane functional groups result in
membrane integrity disruption, leading to increased membrane permeability and
decreased specific transport [2]. Membrane permeability plays a key role in almost
every aspect of homeostasis, signaling, growth, and development in plants [1].

In all living organisms, including bacteria, fungi, animals, and plants, various
heavy metals (Fe**, Zn**, Mn?*, Co?*, Cd**, Cu?*, Ni**, and Pb*") participate in proton-
coupled active transport [1,2]. Recently, the accumulation of heavy metals, especially
cobalt, in agricultural fields and water bodies during natural and anthropogenic impacts
has been of concern [3].

Changes in plasmalemmal permeability caused by the Co*" ion have been
investigated using conventional microelectrode techniques in cells of the freshwater
algae (Chara gymnophylla) [4]. The aim of the study was to study the effects of heavy
metals, especially Co?*" cations, on Chara gymnophylla, which is considered an
important model organism in biophysical and ecotoxicological studies, especially on
its plasma membrane [4].

During the study, it was found that cobalt ions from heavy metals can affect the
plasma membrane of Chara gymnophylla cells, changing their ion permeability,
membrane potential and metabolic activity [3,4]. As a result of the studies, it was found
that the distribution of cobalt in plants depends on the species and, in turn, is controlled
by different mechanisms in different species [3].

Biosorption involves the ion exchange mechanism of algae, including Chara
gymnophylla [5]. In addition, temperature, environmental pH, salinity and the presence
of other metals can affect the absorption and accumulation process [5]. Low
concentrations of Co?" in the environment stimulate growth from simple algae to more
specialized plants. However, relatively high concentrations already have a toxic effect
[3].

In our opinion, the effect of cobalt ions on ion transport systems in the
plasmalemma of plant cells significantly affects the physiological stability of the cell,
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resulting in changes in membrane permeability, functional modulation of ion channels,
and disruption of electrochemical balance [1-4].

References:

1. Taiz, L., Zeiger, E., Mgller, 1. M., & Murphy, A. (2015). Plant Physiology and
Development. Sinauer Associates

2. Hall, J. L. (2002). Cellular mechanisms for heavy metal detoxification and
tolerance in plants. Journal of Experimental Botany, 53(366), 1-11.

3. Broadley, M. R., et al. (2012). Cobalt in plants: acquisition, distribution and
function. New Phytologist, 195(1), 15-27.

4. Beilby, M. J., & Walker, N. A. (1996). [on transport and membrane permeability
in Chara cells. Journal of Experimental Botany, 47(296), 141-153.

5. Wang, J., & Chen, C. (2009). Biosorption of heavy metals by algae.
Biotechnology Advances, 27(2), 195-226.

66



BIOLOGY AND BIOCHEMISTRY
DEVELOPMENT OF SCIENCE THROUGH THE LATEST TECHNOLOGIES AND THEORIES

BUJIOBUM CKJIAJI TYPYHIB (COLEOPTERA,
CARABIDAE) HITYUHUX I AHTPOIIOI'EHHO
TPAHC®OPMOBAHHUX JIICOBUX EKOCUCTEM
M. JHIITPO

Kopouabos Ougexciii Borogumuposny,
3100yBa4 HayKOBOI'O CTyIEHS KaHIuaTa 010J0TTYHUX HAYK
JIHITpOBCHKUI HalllOHATIBHUM YHIBepcuTeT iMeH1 Onecst 'oHuapa

bpuragupenko BikTop BacuiaboBuu
KanauaaT 6i00r19YHMX HAYK, JOLICHT, IOICHT
JIHIpOBCHKUI HalllOHATBHUHN YHIBepcuTeT iMeH1 Onecst 'oHuapa

[IpoanasnizoBaHO OCOOIMBOCTI MOMIMPEHHS MPEACTABHUKIB OJHIET 3 JJOMIHAHTHUX
rpym miAcTIIKOBUX O6e3xpedeTHnx — Carabidae, y pi3HUX TUTIAX MITYYHUX 1 TPUPOTHUX
JICOBUX €KOCUCTEM, SIKI MiJJISTalOTh 3HAYHOMY AaHTPONOTEHHOMY BIUIMBY Ha
TEXHOT€HHO TpaHC(OPMOBAHUX TEPUTOPISX MIPOMUCIOBOI 30HHU, HA NPUKIAIL
M. JIHinpo. 3acToCcyBaHHS TOIMOJIOTIYHUX CHEKTPIB TYPYHIB MAa€ BAXKIMBE 3HAUCHHS
JUTSI 300JI0T1YHOT 1IarHOCTUKHU I'PYHTIB [1].

JochipkeHHsT MPOBEICHO NpOTAroM BereTamiiHux ce3oHiB 2005-2023 poxis.
JIOMiHaHTHUMU BUAAMH y CKJIall KapadigodayHH peKpeariiHuxX JICiB BUCTYyNaIOTh
eBpubioHTU Pterostichus melanarius (Illiger, 1798), Harpalus rufipes (De Geer, 1774)
ta cunbBaHT Carabus cancellatus l1lliger, 1798. CyOmomiHanTtamMu y OUIBIIOCTI
JTOCIIDKEHUX O10TOMIB BUSBWINCSA cuiabBaHTH Carabus granulatus Linnaeus, 1758,
Pterostichus oblongopunctatus (Fabricius, 1787) Ta nparant P. anthracinus (Illiger,
1798), axi mpeBaltoBaId B HACA/KEHHSAX 13 OLIBIIMM 3BOJIOKCHHSM Ta 3HAYHOIO
3IMKHEHICTIO KPOH JICPEBHOTO SIPYCY.

Jleno MEHIIo0 YucenbHICTIO BiazHaumnucs 300dar Poecilus versicolor (Sturm,
1824), a takox Mmikcoditodaru Anisodactylus binotatus (Fabricius, 1787), Harpalus
tardus (Panzer, 1797), Harpalus griseus (Panzer, 1797), Harpalus amplicollis
Menetries, 1848. Po3noBcrojkeHuid y J1COBUX O10TOMAax, BCIOJAM HEUUCICHHUM
Carabus convexus Fabricius, 1775, BUSABUBCS MOBHICTIO BIACYTHIM y OloTomax i3
MOTY)KHUM aHTPOIIOTCHHUM BILJTMBOM.

Ycwoqu HeuucneHHi Platynus krynickii Sperk, 1835, Notiophilus laticollis
Chaudoir, 1850, Stomis pumicatus (Panzer, 1796), Leistus ferrugineus (Linnaeus,
1758), Microlestes minutulus (Goeze, 1777). Y OLIbIIOCTI JOCIIKCHUX €KOCHUCTEM
HEYHCJICHHI, aJIe JOCUTh MOIIUPEHI TypyHU Amara spp., Ophonus spp., Harpalus spp.,
3okpema, Harpalus smaragdinus (Duftschmid, 1812).

Jlesiki ipencTaBHUKA KapabinodayHu MpeBaoTh y TUX a0o 1HIMX 6i0oTomax i3
IIEBHUM THUIIOM POCIHMHHOCTI, BHSBIISIOYM CXMIIBHICTH 10 OLIBIN 200 MEHII BOJOTHX
TUISTHOK, BIAMOBIHO IO CBO€T IIEHOMOP(IYHOI HANSKHOCTI: Pterostichus niger
(Schaller, 1783), P. melas (Creutzer, 1799), Panagaeus bipustulatus (Fabricius, 1775),
Dolichus halensis (Schaller, 1783), Calathus errathus (C.R. Sahlberg, 1827),
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C. ambiguus (Paykull, 1790). V wme3orirpodgiipHUX OCOKIpHHUKAxX 3BHYAWHI TakKi
npencTaBHUKN Kapabinodaynu, sik Clivina fossor (Linnaeus, 1758) ta Chlaenius sp.
[ikaBuil QakT 3HAXOHKEHHA y IITYy4HIN m6p0131 31 3HAYHOIO 3IMKHEHICTIO KPOH 1
MOTYKHHUM IIIapOM MiICTUJIKK HEBETUKOI momyJisiii TamHoO10HTa Calosoma inquisitor
(Linnaeus, 1758).

Cepen MacoBUX BHIIB TAaKOX Ciif Bim3Hauntu ctenanTa Calathus fuscipes fuscipes
(Goeze, 1777), sskuii TOMiIHY€ cepe]l IHIINX BHUIB TYPYHIB Y 3MIIIAHUX PO3PIIHKEHUX
HacampkeHHs X Quercus robur L. 1 Ulmus laevis Pall. 13 kcepodiibHUM 371aKOBUM
pi3HOTpaB’siM. Y 3a3HAYEHOMY THIII €KOCHCTEM 3BUYAMHI MPEACTABHUKH PO/IIB
Harpalus 1 Amara, nparant Broscus cephalotes (Linnaeus, 1758), a TakoX CTENaHTH
Zabrus spinipes steveni Fischer-Waldheim, 1817 ta Z. tenebrioides tenebrioides
(Goeze, 1777). B ekocucteMax 13 BUCOKMM CTyIIEHEM aHTPOIIOT€HHOI TpaHCcpopMaliii,
OKpIM JOMIHAaHTHHX, ()OHOBUX BHJIIB, YACTIIIE, HIK B IHIINX 010TOMNAaX, 3yCTPIYAETHCS
Licinus depressus (Paykull, 1790).

TunoBuM mnpencTaBHUKOM cropifHeHoi TypyHam poaunu Cicindellidae y
OlnbIocTi pocnimxeHux OlotomiB BusiBuBcs Cylindera germanica Linnaeus, 1758,
AKUH B1/IJIa€ epeBary BIIKPUTUM MicuenepeOyBaHHAM. Y PO3PIIKEHUX HACAHKEHHSIX
Gleditsia triacanthos L. 31 371aKOBUM pI3HOTpaB’sIM 3HAWJEHO XAPAaKTEPHOIO IS
crenoBux O1o11eHo031B Carabus scabriusculus (Olivier, 1795).

Takox y JICOBUX €KOCHCTEMAaX MiCTa BIAMIYEH]1 NOOAMHOKI 0cOOUHU Pterostichus
nigrita (Paykull, 1790), P. minor (Gyllenhal, 1827), P. strenuus (Panzer, 1796),
Anisodactylus nemorivagus (Duftschmid, 1812), Licinus cassideus (Fabricius, 1792),
Harpalus zabroides Dejean, 1829, Platyderus rufus (Duftschmid, 1812), Badister
bullatus (Schrank, 1798), Asaphidion flavipes (Linnaecus, 1761), Lebia sp.,
Bembidion spp. Ta neskux iHmux BuAiB Carabidae .

3aramom, 13 moHan 280 BUAIB TYpyHIB, JOCTEMEHHO BIJIOMHUX IS
JHinponeTpoBchkoi obnacti [2], y WTY4YHUX JIICOBUX €KOocucTteMax M. JHimpo
3Haigeno Ouibiie 50 [3, 4]. Lle cBiquuTh Mpo HEOOXITHICTh MOJATBIINX EKOJOTO-
(bayHICTUYHUX JOCHIKEHb KapaligoayHH B IUTYYHUX 1 MPUPOJHHUX JICOBHUX
€KOCHCTeMax, 3 METOI0 3HaXxO/KCHHs HOBUX BHJIIB TypyHIB Ha TEXHOTCHHO
TpaHC(HOPMOBAHUX TEPUTOPIAX MICHKUX arJioMepauii.
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QUANTUM-CHEMICAL ASSESSMENT OF SOLVATION
EFFECTS IN SN1 AND E1 IONIZATION OF TERTIARY
ALKYL HALIDES
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Solvent effects govern the 10nization step that is common for SN1 substitution and
E1 elimination of tertiary alkyl halides. The heterolytic cleavage of the C—Hal bond
forms a carbocationic fragment and a halide anion, and the medium controls
stabilization of these charged species as separated ions or as ion pairs. A consistent
thermodynamic descriptor for this stage is the standard Gibbs free-energy change of
heterolysis in solution, AGpe. This quantity enables systematic comparison of different
solvents, leaving groups, and carbon frameworks and supports interpretation of
experimental trends in solvolysis reactivity and selectivity [1, 2].

The aim of this work 1s a comparative quantum-chemical evaluation of solvation
effects on AGy for tertiary substrates of the tert-butyl, cyclic, and adamantane series.
The investigated set includes tert-butyl chloride and tert-butyl bromide, 1-chloro-1-
methylcyclopentane and 1-chloro-1-methylcyclohexane, 1-chloroadamantane and 1-
bromoadamantane, 2-chloroadamantane and 2-bromoadamantane, as well as methyl-
substituted cage derivatives 2-chloro-2-methyladamantane and 2-bromo-2-
methyladamantane. Water, methanol, and acetonitrile were selected as representative
protic and aprotic media with different polarity and hydrogen-bonding capability.

Calculations were performed in ORCA 6 within density functional theory using the
B3LYP hybrid functional with Grimme D3 dispersion and Becke—Johnson damping
[3—5]. The def2-TZVP basis set was used for all atoms [6]. TightSCF convergence
criteria and the RIJCOSX approximation were applied to ensure stable hybrid
calculations at a feasible computational cost. Solvent effects were described with the
CPCM continuum model for water, methanol, and acetonitrile [7, 9]. Geometries were
optimized and verified as minima by harmonic frequency analysis, and thermal
corrections were evaluated at 298.15 K.

AGre values were computed for the reaction R—Hal — R" + Hal™ in each solvent.
The obtained AGpe data allow direct comparison of ionization thermodynamics for
substrates that differ by leaving group or by carbon framework. This approach is
mechanistically relevant for both SN1 and E1 processes, because the ionization step
largely determines the concentration of the reactive cationic intermediate and controls
the sensitivity to solvent stabilization [1, 2].

The computed data show a consistent solvent trend for most substrates. Water
provides the lowest AGpe, while methanol and acetonitrile yield higher values that
remain close to each other. For tert-butyl bromide, AGye equals 12.211 kcal/mol in
water, 14.410 kcal/mol in methanol, and 14.068 kcal/mol in acetonitrile. For tert-butyl

70



CHEMICAL TECHNOLOGIES AND ENGINEERING
DEVELOPMENT OF SCIENCE THROUGH THE LATEST TECHNOLOGIES AND THEORIES

chloride, the corresponding values are 18.064, 20.369, and 20.010 kcal/mol. A similar
order is observed for 1-bromoadamantane, where AGye equals 14.160 kcal/mol in
water, 16.200 kcal/mol in methanol, and 15.883 kcal/mol in acetonitrile. The full
dataset is given in Table 1.

Leaving-group effects are pronounced and preserved across solvents and
frameworks. Bromides systematically exhibit lower AGpe than the corresponding
chlorides with the same carbon skeleton, consistent with the greater thermodynamic
stability of Br— and the weaker C—Br bond compared with C—Cl [2]. In the tert-butyl
family, tert-butyl bromide is lower than tert-butyl chloride by 5.853 kcal/mol in water,
5.959 kcal/mol in methanol, and 5.943 kcal/mol in acetonitrile. In the methyl-
substituted adamantane family, 2-bromo-2-methyladamantane is lower than 2-chloro-
2-methyladamantane by 5.859 kcal/mol in water, 5.967 kcal/mol in methanol, and
5.950 kcal/mol in acetonitrile.

Framework effects are distinguishable when comparing cyclic tertiary chlorides. 1-
chloro-1-methylcyclopentane has lower AGpe than 1-chloro-1-methylcyclohexane in
all solvents. In water, AGye equals 14.447 kcal/mol for the cyclopentyl substrate and
16.725 kcal/mol for the cyclohexyl substrate. In methanol, the corresponding values
are 16.711 and 18.973 kcal/mol, and in acetonitrile they are 16.359 and 18.623
kcal/mol. This trend is consistent with different structural reorganization demands of
the two ring systems during development of the carbocationic center.

Within the adamantane family, substitution at the tertiary center produces a major
thermodynamic shift. 2-bromo-2-methyladamantane has much lower AGye than 2-
bromoadamantane in every solvent, indicating enhanced stabilization of the developing
positive charge by additional alkyl substitution. In water, AGy; decreases from 21.296
kcal/mol for 2-bromoadamantane to 6.809 kcal/mol for 2-bromo-2-methyladamantane.
The same direction 1s observed for chlorides, where AGye decreases from 26.743
kcal/mol for 2-chloroadamantane to 12.668 kcal/mol for 2-chloro-2-
methyladamantane in water.

An exceptional behavior is obtained for 1-chloroadamantane, where AGpe becomes
strongly negative in water, methanol, and acetonitrile within CPCM. This indicates a
thermodynamic preference for ionic products within the applied continuum
representation and highlights the sensitivity of compact cage-type substrates to
solvation parameterization. Such cases motivate additional model-control checks with
alternative solvation treatments before absolute values are used for quantitative
correlation.

In summary, the obtained dataset confirms stable trends relevant for the ionization
step shared by SN1 and E1 mechanisms. Water stabilizes ionic products more strongly
than methanol and acetonitrile, bromides have lower AGy than chlorides for the same
carbon framework, and changes in the carbon skeleton, especially methyl substitution
in adamantane derivatives, can shift AGy by tens of kcal/mol. The calculated AGpe
(solv) values provide a quantitative basis for further correlation with experimental
solvent effects and kinetic or thermodynamic reactivity scales [1, 2].
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Table 1.
Calculated AGyet (solv) values for heterolysis of R—Hal in water, methanol, and
acetonitrile at 298.15 K.

Solvent Substrate (R—Hal) AGhet (solv), kcal/mol
water 1-Bromoadamantane 14.160
meoh 1-Bromoadamantane 16.200
MeCN 1-Bromoadamantane 15.883
water 1-Chloro-1-methylcyclohexane 16.725
meoh 1-Chloro-1-methylcyclohexane 18.973
MeCN 1-Chloro-1-methylcyclohexane 18.623
water 1-Chloro-1-methylcyclopentane | 14.447
meoh 1-Chloro-1-methylcyclopentane | 16.711
MeCN 1-Chloro-1-methylcyclopentane | 16.359
water 1-Chloroadamantane -88.344
meoh 1-Chloroadamantane -86.210
MeCN 1-Chloroadamantane -86.543
water 2-Bromo-2-methyladamantane 6.809
meoh 2-Bromo-2-methyladamantane 8.852
MeCN 2-Bromo-2-methyladamantane 8.534
water 2-Bromoadamantane 21.296
meoh 2-Bromoadamantane 23.370
MeCN 2-Bromoadamantane 23.048
water 2-Chloro-2-methyladamantane 12.668
meoh 2-Chloro-2-methyladamantane 14.819
MeCN 2-Chloro-2-methyladamantane 14.484
water 2-Chloroadamantane 26.743
meoh 2-Chloroadamantane 28.924
MeCN 2-Chloroadamantane 28.584
water tert-Butyl bromide 12.211
meoh tert-Butyl bromide 14.410
MeCN tert-Butyl bromide 14.068
water tert-Butyl chloride 18.064
meoh tert-Butyl chloride 20.369
MeCN tert-Butyl chloride 20.010
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Abstract

The recent success of Natural Language Processing has been largely driven by the
rapid scaling of Transformer-based large language models. While scaling has led to
remarkable improvements in performance, it has also introduced significant
computational, economic, and environmental costs. Training and deploying large-scale
models increasingly requires vast energy resources and specialized hardware, raising
concerns about sustainability and equitable access to advanced artificial intelligence
technologies. This survey examines the ongoing shift from scale-centric model
development toward efficiency-oriented design. We review the architectural
foundations of modern language models, analyze the implications of empirical scaling
laws, and discuss a range of optimization strategies aimed at reducing energy
consumption without substantial performance loss. These strategies include
quantization, pruning, low-rank adaptation, knowledge distillation, and sparse
conditional computation. By synthesizing recent research, this work highlights how
efficiency-driven approaches can enable high-quality language modeling under
realistic resource constraints and argues for the inclusion of energy-aware metrics as a
core component of future Al evaluation frameworks.

Keywords: Large Language Models, Transformer Architecture, Energy
Efficiency, Model Optimization, Quantization, Low-Rank Adaptation.

Introduction

The modern landscape of Natural Language Processing is dominated by large-
scale Transformer architectures and the pre-train—fine-tune paradigm. Since the
introduction of pre-trained bidirectional and autoregressive models such as BERT
(Devlin et al. 2019) and GPT (Brown et al. 2020), the field has shifted away from
narrowly optimized, task-specific systems toward general-purpose language models
capable of zero-shot and few-shot generalization. This paradigm shift has enabled
significant progress across a wide range of applications, including machine translation,
information retrieval, question answering, and conversational agents.
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These advances, however, have been driven primarily by brute-force scaling.
Model sizes have grown from millions to hundreds of billions of parameters,
accompanied by proportional increases in training data and computational demand.
Empirical evidence suggests that performance improvements can often be predicted by
scaling model size, dataset size, and compute budgets in a near power-law fashion
(Kaplan et al. 2020). While effective, this trend has created substantial barriers to entry,
concentrating state-of-the-art development within a small number of organizations
with access to massive computational infrastructure.

Beyond accessibility concerns, the environmental impact of large language
models has become increasingly difficult to ignore (Strubell et al. 2019). The energy
required for training and inference contributes directly to carbon emissions, prompting
ethical and policy-related questions regarding the sustainability of continued scaling.
As a result, the research community has begun to shift focus toward approaches that
emphasize computational and energy efficiency rather than raw model size alone
(Bommasani et al. 2021).

Architectural Foundations and the Cost of Scaling

Early NLP systems relied on symbolic rules and probabilistic models such as n-
gram language models and Hidden Markov Models. While interpretable, these
approaches lacked robustness and generalization capability. The introduction of
distributed word representations and neural sequence models improved expressiveness
but remained limited by sequential computation and gradient instability.

The Transformer architecture (Vaswani et al. 2017) represented a fundamental
departure from recurrence-based modeling by relying entirely on self-attention
mechanisms. This design enables full parallelization over input sequences and has
become the dominant architecture for large language models. The core computation is
defined by the scaled dot-product attention mechanism:

QK"
A ] , K, V) = sof — |V
ttention(Q ) = softmax ( \/CTk— )

Despite its effectiveness, this formulation introduces quadratic time and memory
complexity with respect to sequence length. As context windows increase, the O(n"2)
cost of attention becomes a dominant contributor to both computational overhead and
energy consumption. These limitations are further amplified during autoregressive
inference, where tokens are generated sequentially, leading to high latency and power
usage.

The scaling behavior of Transformer-based language models was formalized
through empirical scaling laws (Kaplan et al. 2020), which demonstrated predictable
reductions in loss as a function of increased model size, training data, and compute.
While these findings provided a principled framework for model scaling, they also
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reinforced a development trajectory that prioritizes size over efficiency, exacerbating
sustainability challenges (Strubell et al. 2019).
Energy Inefficiency and Optimization Strategies

Energy inefficiency in large language models arises from multiple interacting
factors, including dense matrix operations, memory bandwidth limitations, prolonged
training cycles, and the high cost of autoregressive decoding. To address these
challenges, a diverse set of optimization strategies has emerged.

Quantization reduces numerical precision from standard floating-point formats
to lower-bit representations, decreasing memory usage and arithmetic energy
consumption (Dettmers et al. 2022). When carefully applied, quantization can preserve
model accuracy while enabling deployment on resource-constrained hardware.
Pruning complements this approach by removing redundant or weakly contributing
parameters, introducing sparsity that can reduce computation when supported by
appropriate software and hardware stacks.

Low-Rank Adaptation (Hu et al. 2022) offers an alternative strategy for efficient
fine-tuning. By injecting trainable low-rank matrices into existing Transformer layers
while freezing the original parameters, this method significantly reduces the number
of trainable weights and associated energy costs during adaptation. Knowledge
distillation further improves efficiency by transferring knowledge from a large, high-
capacity teacher model to a smaller student model, enabling compact models to retain
much of the original performance with reduced latency and power consumption.

Sparse conditional computation represents another promising direction.
Mixture-of-Experts architectures (Fedus et al. 2022) activate only a subset of
parameters for each input, allowing models to scale capacity without incurring
proportional computational cost. This approach demonstrates that intelligent parameter
utilization can offer a viable alternative to dense scaling.

Broader Implications and Future Directions

The practical relevance of energy-efficient language models is increasingly
evident across deployment scenarios, from on-device translation and edge computing
to large-scale conversational systems. Beyond technical considerations, these
developments intersect with broader discussions about the societal and environmental
implications of foundation models (Bommasani et al. 2021). As language models
become embedded in critical infrastructure and decision-making processes, their
energy footprint becomes a matter of public concern.

Future research must therefore move beyond accuracy-centric evaluation and
incorporate energy consumption, carbon footprint, and hardware efficiency as first-
class metrics. Progress in this direction will require closer collaboration between model
architects, hardware designers, and policymakers to ensure that advances in artificial
intelligence remain both technically and ethically sustainable (Strubell et al. 2019).

Conclusion

The rapid scaling of large language models has driven unprecedented progress in
Natural Language Processing but at a significant environmental and economic cost.
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This survey has examined the architectural roots of these challenges and reviewed a
range of optimization strategies that aim to reconcile high performance with energy
efficiency. Techniques such as quantization, low-rank adaptation (Hu et al. 2022),
knowledge distillation, and sparse computation (Fedus et al. 2022) demonstrate that
strong language understanding does not inherently require unsustainable resource
consumption. A continued shift toward efficiency-oriented design, supported by
energy-aware evaluation practices, will be essential for ensuring the long-term viability
and accessibility of artificial intelligence technologies.
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VY cydacHOMy iH(pOpPMAIIHHOMY CYCIJIBCTBI OOCSTH JaHWX, IO TE€HEPYIOTHCS
iHQOpMAIIHHUMU CHUCTEMaMHU, 3pOCTAalOTh HAJ3BUYAWHO MIBUIAKUMHU TEMIIaMH. Y
TaKMX YMOBaX e(peKTUBHE OMPAIFOBAHHS Ta IHTEPIIPETAIlisl TAaHUX CTAIOTh KIIFOUOBUMHU
YUHHUKAMH TPUUHATTS OOTpYHTOBAaHUX YNPABIIHCHKUX 1 TEXHIYHUX pilieHb. OTHUM
13 HaWOLIBI pe3yJbTaTUBHUX MI1JXO/IIB JIO aHAJI3Y JAHUX € iX Bi3yasizailis.

Bizyamizaiis maHuX y KOMITIOTEPHHX HayKaxX pO3TJISAAETbCsl SK IPOIIEC
MPE/ICTABJICHHS] YUCJIOBOI, TEKCTOBOI ab0 CTpYyKTypoBaHOi iH(popMalii y rpadiuHii
dbopmi 3 METOI0 TOJIETIICHHs 1i COPUUHATTSA Ta aHamizy. Bukopucranus rpadikis,
aiarpamM, Kapt, 1H(QOpMalIiHUX MaHeJIed Ta 1HTEPAaKTUBHUX Bi3yalbHUX €JIEMEHTIB
JI03BOJISIE€ IBUAKO BUSIBIISITA 3aKOHOMIPHOCTI, TEHACHII1, aHOMaJIIi Ta B3a€EMO3B’SI3KH,
SIK1 BOXKKO TIOMITUTHU MPY aHaJ131 TAOTMYHUX JTAHUX.

Oco0smBe 3HaY€HHs Bi3zyani3alisd JaHUX Ma€ y MpoLeci MIIATPUMKHA MPUIAHATTS
pilieHb. 3aBASKA HAOYHOMY TMpPEACTaBICHHIO 1HQOpMaLii KOPHUCTYBad MOXKE
ONEpPAaTUBHO OLIHUTU MOTOYHUWA CTaH CUCTEMH, CIPOTHO3YBAaTHU MOXIIMBI CLEHapii
PO3BUTKY Ta 00paTu ONTUMAJIbHY cTpaterito faii. e € akTyansHum ansa Takux cohep,
K Ol3Hec-aHaliTHKa, KibepOesneka, (piHaHCOBI CHCTEMH, MEIUIIMHA Ta YIPABIIHHS
CKJIQTHUMU TEXHIYHUMH 00’ EKTaMHU.

VY koMmm’IOTEpHMX HayKax Bi3yasi3ailisi TICHO TOB’s3aHa 3 TexHojorismu Data
Science Ta Big Data. Cy4acHi IHCTpYMEHTH aHaJi3y JaHWUX JO3BOJISIIOTH MOEHYBATH
CTATUCTUYHI METOJH, AJITOPUTMH MAIIMHHOTO HAaBYAHHS Ta 3acO0M Bi3yamizamii s
OTPUMAaHHS KOMIUIEKCHOTO YSBIIGHHS TPO JOCHTIKYyBaHl Tpoiiecu. [HTepakTHUBHI
Bi3yaumi3alii JalTh 3MOTY KOPHUCTYBay€Bl 3MIHIOBATH MApaMETPHU aHANI3y B PEKUMI
peanbHOro yacy, 10 MiABUILY€E THYUYKICTh 1 TOYHICTh IPUUHITUX PIIIECHb.

Boanouac eeKTHBHICTB Bi3yasi3allii 3HAYHOK MIPOIO 3aJIEKUTh BiJl MPABUIIBHOTO
BUOOpPY TUMNY TrpadiyHOro MOAaHHS Ta SKOCTI BUXIAHMX AaHuX. HekopekTtHa abo
MepeBaHTAXEHA Bi3yai3allisd MOKe MPU3BECTHU 10 XMOHUX BUCHOBKIB, TOMY BaXKJIMBUM
3aBJAHHSIM € JTOTPUMAaHHS MPUHIIMIIB HAOYHOCTI, TPOCTOTU Ta BIJAMOBIAHOCTI METI
aHami3y.

OTmxe, Bizyasi3allisl JAHUX € MOTYXHUM THCTPYMEHTOM Yy KOMIT IOTEPHUX HayKax,
0 CTpUSE MABUIICHHIO €(EKTUBHOCTI aHaNi3y iH(poOpMaIlii Ta TPUHHATTS PIIICHb.
[Tomanpmmii pO3BUTOK LILOTO HANpsSMY MOB’S3aHUN 3 IHTETPALIEI0 1HTENEKTYaIbHUX
QITOPUTMIB, aBTOMAaTU30BAHUX CHUCTEM aHai3y Ta IHTEPAKTUBHUX 3aCO0IB MOJAHHS
JaHUX.
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AHAJII3 CYYACHUX TEXHOJIOI'TA TA NIAXO/IB Y
PO3POBII ITPOI'PAMHOI'O 3ABE3IIEYEHHS

AnapiiioBuu bornan MukoJsaiioBuy

CryneHt

®daxynpTeT 1HPOPMAIIITHIX TEXHOJIOT1i

IBaHO-DpaHKIBCHKUN HAIIOHATLHUYN TEXHIYHUNA YHIBEPCUTET HAPTH 1 razy

Y cydacHHX yMOBaxX CTPIMKOTO PO3BUTKY 1HGOPMAIIMHUX TEXHOJOTIN
KOMIT' FOTEpHI HAyKH BIJIrparOTh KIIOYOBY poiab y GopMyBaHHI ITU(POBOIO
cycniibeTBa. [Iporpamue 3abe3nedeHHs cTajgo HEBIJI EMHOIO CKIJIAJIOBOIO Maiike BCiX
cdep AisUIbHOCTI JIIOAUHU: OCBITH, METUIIMHHU, IPOMHUCIIOBOCTI, (PIHAHCIB, TPAHCTIOPTY
Ta JepXaBHOro ympabiiHHS. Came TOMYy JOCHIJKEHHS CY4YaCHUX IMIJIXOJIB [0
PO3pPOOKH MPOTPAMHUX CUCTEM € aKTYaJIbHUM Ta HEOOXI1THUM.

Po3BuUTOK mporpaMHOro 3a0e3NnedyeHHs] ChOTOJIHI XapaKTepU3YEThCs MEPEXO0M
B/l TPQAMUIIIHHUX MOHOJITHUX CHUCTEM JI0 THYYKHX, MACIITA0OBAHUX Ta MOJYJIbHUX
apxiTektyp. OgHUM 13 HAUMOIIUPEHIIIUX MIIXO0MIB € BUKOPUCTAHHS MIKPOCEPBICHOL
apXiTEeKTypH, SKa J03BOJISIE PO3JAUIUTA CUCTEMY Ha He3allekHI KoMmmnoHeHTH. lle
3HAYHO CIIPOIILY€ MIATPUMKY, OHOBJICHHS Ta MacCIlITa0yBaHHS MPOrpaMHUX MPOIYKTIB,
a TAKOX IIJIBUIIYE iX HATIAHICTb.

BaxxnuBe Miclie B KOMIT'IOTEPHHX HayKax 3ailMaloTh Cy4dacHl METOAOJIOTIi
pPO3pOOKH TPOrpaMHOro 3a0e3MedYeHHs. 30KpeMa, LIUPOKOTo MOIIMPEHHsS HalOynu
THY4YKi MeToqoiorii (Agile), siki opieHTOBaH1 Ha MIBUAKY aJalTalliio 0 3MIH BUMOT
3amoBHUKA. Bukopuctanus Scrum Ta Kanban go3Bossie eheKTUBHO OpraHizyBaTH
poOOTy KOMaHJ PO3POOHHUKIB, CKOPOTHTH dYac PO3POOKH Ta IMABUIIUTH SKICTh
KIHIIEBOTO TIPOIYKTY.

He MeHIm 3HauymmMm HampsMOM € aBTOMAaTH3allisl TMPOIECIB PO3pOOKH 3a
normoMoror miaxoaiB DevOps. InTerpaiiisi mporeciB po3poOKH Ta eKCIuTyaTarrii
nporpamMHoro 3ade3nedeHHs cupusie 0e3nepepBHiil iHTerpamii Ta gocrasii (CI/CD),
1[0 J03BOJI€ IIBUAKO BUSIBJISITH MOMUJIKM Ta BIPOBAHKYBATH HOBI (PYHKIIOHAJbHI
MOKJIUBOCTI. 3aBASKA LIbOMY 3MEHIIYETHCS KIJIBKICTh 300iB y POOOTI CHCTEM Ta
MIJIBUITY€THCS X CTAOUIBHICTB.

CyyacHi KOMIT'IOTEpHI HAayKWM TaKOX TICHO MOB’S3aHI 3 PO3BUTKOM IITYYHOTO
IHTEJICKTY Ta MallTMHHOTO HaBYaHHS. [[i TEXHOJIOTIi aKTHBHO BUKOPUCTOBYIOTHCS JIJIS
aHai3y BEJIHMKUX OOCSTIB JaHWX, NPOTHO3YBaHHS, pO3Mi3HABAHHS 00pa3iB Ta
aBTOMATHU3AIll] TPUIHATTS pillieHb. BIpoBayKeHHS alrOPUTMIB MAIIMHHOTO HABYAHHS
JI03BOJISIE  CTBOPIOBATU 1HTEJICKTyaJIbHI CHUCTEMH, SKI 3/1aTHI CaMOHAaBYAaTHCS Ta
aJanTyBaTHUCS 10 HOBUX YMOB.

Oxkpemy yBary ciiJ NpUIUIATH TIATaHASIM KibepOe3nekn. 31 3poCTaHHSAM KiIBKOCTI
MPOTPaMHUX CUCTEM Ta OOCATIB MepeaBaHuX JIaHUX 3POCTAE 1 KUTBKICTh Ki0ep3arpos.
ToMmy cydacHi mnporpamMHi TPOAYKTH TMOBHUHHI pO3pOOJSATUCA 3 ypaxyBaHHSIM
MPUHIUIIB O€3MEYHOr0 MporpaMyBaHHs, BUKOPUCTaHHS KPUOTOrPAPIYHUX METO/IIB
3aXUCTY Ta PEryJISIPHOTO TECTYBaHHS Ha BPa3JIMBOCTI.
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OTxe, KOMIT'IOTEPHI HAyKH € JUHAMIYHOIO Ta TEPCIIEKTUBHOIO Taly33i0, sSKa
ITOCTIMHO PO3BHBAETLCS ITJI BIUIMBOM HOBITHIX TexHoJOTiH. CydacHl HIIXOIH 0
PO3pOOKH MPOTPaMHOro 3a0e3NeUeHHs CIPUSIIOTh CTBOPCHHIO e(PEKTUBHUX, HATIMHUX
Ta Oe3rmeyHrX 1HGOPMAIITHIX CUCTEM, 10 BiATIOBITaI0TH BUMOTaM IU(PPOBOI CTTOXH.
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CTyJAeHTKa Kadeapu 610MeIUYHOT KIOEpHETHUKH
HTVYYVY «KIII im. Iropsa Cikopcskoro», M. Kuis, Ykpaina

AgaximoBa CaiTiiana MukoJiaiBHa,
K.T.H., IOUEHT Kadeapu 610MeTnuHO1 KIOEpHETUKA
HTVYYV «KIII im. Iropsa Cikopcskoro», M. Kuis, Ykpaina

Anomauia. /[nsa noxpawenus eizyanizayii nep@y3itiHux Kapm ma NnoaeculeHHs
inmepnpemayii ix OAHUX WUPOKO BUKOPUCMOBYIOMbCS MAOIUYi 8i0N0GIOHOCHII
KOonbopie. Bonu 0ozsonunu nepemeopumu CipowKaibHi 300paxceHts Ha KoJbOpOei,
NIOKpeCouU Pi3HUYKO MIJNC 3HAYEHHAMU MA CIMEOPIOIOYU CIPYKMYPY 300DaANCEHHS]
Oinbw Haounor. QOHak Hapa3zi icHye 6e31iy makux madbauysb, AKi IOPI3HAMbCA 5K
KIIbKICMIO BUKOPUCHOBYBAHUX KOJIbOPIB, MAK | NPUHYUNOM IX 3aCcmOCy8aHHs. Bubip
miei yu iHuwoi maobauyi 6ion0BIOHOCMI KObOPI8 MAE 3HAYHULL 8NJIUE HA CHPULIHAMNSL
oanux nepghyzii i mounicms ix inmepnpemayii. /[ane 00CHiONHCEHHS CNPAMOBAHE HA
PO3POOKY nIOX00Y, WO 3MOHCE HAOABAMU MOMCIUBICIb GCMAHOBIIO8AMU HACKIILKU
ma yu IHwa mabauys 8iONOBIOHOCMI KOJbOpi6 30amHa nepeoasamu 3MiHU
iHmeHcusHocmi cucnany 6e3 empamu Oia2HOCMUYHOI MOYHOCMI 3a OAHUMU NEBHOT
nep@y3itHoi kapmu.

KirouoBi cjoBa: TaOmuis BIIMOBITHOCTI KOJBOPIB, mepdy3iiiHl KapTw,
TOJIOBHMM MO30K JIFOAWHHU, T2-3BakeHi 300pakeHHs, MarHiTHO-pE30HaHCHA
Tomorpadis.

[lepdy3iitHo-3BarkeHa Bizyamizaiis (anri. perfusion weighted imaging, PWI)
JIOBOJI1 YaCTO 3aCTOCOBYETHCS Y AOCHIHKEHHSIX PI3HUX MATOJOTIA FOJIOBHOTO MO3KY
JIONWHU 1 TIO CYTI € CKaHyBaHHSIM 3a J0NOMOTO T2-3BaK€HOi MOCIIIOBHOCTI
MarHiTHO-pE30HaHCHO1 ToMorpadii [1-4].

300pakeHHS] Yy LBbOMY JOCHIDKEHHS OTPUMYIOTH i 4ac MPOXOJKEHHS
KOHTPACTHOI PEYOBUHU 4Y€pe3 CYAMHHY CHCTEMY TOJOBHOTO MO3KY, MICJISI YOTO B
pe3yabTaTi nepdy3iiHOro aHagizy OTPUMYIOTh Tak 3BaHl nepdysiiiHi kapTu. Jlaxi
nepdy3iiHUX KapT € JIMCHUMH YHUCIIAMH, KI XapaKTepHU3yHOTh MEBHI MapamMeTpu
nepdy3ii, Taki AKi, HATPUKIIAJ KPOBOTIK. 3 OTJISAy Ha Biyasizallito nepy3iitHux kapT,
iX MOXHa B1IOOpaKyBaTH SIK CipOIIKaIbHI 300pakeHHs [S]. OmHak A1 MOKpaIieHHS
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BI3yaJIbHOTO CHPUUHATTS Ta IHTEpHpeTaiii JaHuX, 11 300pakKeHHsS dYacTo
MEPETBOPIOIOTH 13 CIPOIIKAIBHUX Y KOJHOPOBIi, 3aCTOCOBYIOYH JUIsI IIBOTO TaOIMIII
BIJIMTOBITHOCTI KObOpiB (aHTII. color look-up tables, color LUTs) [6].

Hapasi B ramysi 6iomeanuHoi Bi3yasizamii iCHye IIUPOKHH TMepesik Tabauib
BIJIMOBIAHOCTI KOJBbOPIB 0€3 YMTKUX KPHUTEPIiB iX 3acTocyBaHHA [7-9]. 30akpema, y
pPI3HUX TMPOTPaMHUX 3aCTOCYHKaxX JMJii KOJbOPOBOTO BiAOOpa)KEHHS JaHUX
nepdy3iHHUX KapT MOKHA CIIOCTEpITaTH Pi3HI MEPENTiKU SIK 3arajJbHO-BIJOMHUX TakK i
cneniaiabHo po3podsnenux LUT cxem. Pasom 3 Tum, 3actocyBanns pizaux LUT cxem
70 OJTHOTO ¥ TOTO CaMOro 300pa)KEHHS MOXKE€ MPHU3BOAUTH JO Bpakalouu PI3HHUX
pe3yabTariB (puc. 1).

Puc. 1. Ilpuxnao 3acmocyeanns LUT cxem Siemens-MR (nocepeouni) i Toshiba-MR
(cnpasa) 0o cipowkanrbHux 0anux nepghy3itiHoi kapmu Kpo8omoxy (3niea), wo oyna
BUKOPUCTAHA 5IK NOKA308€ 300PANCEHHS Y OAHOMY OO0CIIONCEHHI

OcranHl JOCHIICHHS TOKa3ylTh, M0 BUOIp TaOJMIll BIAMOBITHOCTI KOJHOPIB
MOK€ 3HAYHO BIUIMBATU HA SKICTh OIIIHKA MEIMYHUX 300paKeHb Ta TOYHICTb
KJIIHIYHUX BUCHOBKIB 3a TaKUMU 300paxeHHsmu [10-12].

MeTow nbOro aociigkeHHsi € nopiBHsIbHA omiHka pizaux LUT cxewm, ski
3aCTOCOBYIOTHCS ISl BiIOOpaXkeHHs nepdy31MHUX KapT, 3 OMVISIAY iX MEPIEeNTUBHUX
xapaktepucTuk. OCHOBHUM 3aBJIaHHSM Oyia po3poOKa miaxoay, 1o 3MOXKe Ha/laBaTu
MOJIMBICTh BCTaHOBMOBaTH Hackiibku LUT cxema 3maTHa mnepenaBatv 3MiIHH
IHTEHCUBHOCTI CUTHally 0O€3 BTpaTH J[IarHOCTHUYHOI TOYHOCTI 3a JAHUMHU NEBHOI
nepdy31iHOI KapTu.

Y nmanomy pocnipkeHHi Oynu Bukopuctani aBi LUT cxemu Siemens-MR i
Toshiba-MR (puc. 2) BiJ BiIOMHX BUPOOHHUKIB MEIUIHOI TEXHIKH.
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a

0
Puc.2. Bizyanizayia LUT cxem Siemens-MR (a) i Toshiba-MR (6), wo 6yiu

BUKOPUCAHI 8 OAHOMY OOCTIONCEHHI (8i000OpadcenHs 0aHUX 610 MIHIMAILHO20 00
MAKCUMANILHO20 3HAYEHHS Y NOPAOKY 3/1i6a HANpaso)

[Tix yac mpoBAEHHS MOCHTIKEHHS KOXHA cxeMa OyJia mepeBTopeHa i3 gpopmary
npoctopy konbopiB RGB y nepuentuBHo piBHOMipHUN Koxipauid npoctip CIELAB.
Bino6paxkenns ganux y npocropi koiasopiB CIELAB 3abe3neuye BiAIOBIAHICTh MIX
MQpOBUMU 3MIHAMH KOJBOPY Ta IXHIM pEAIbHUM BI3yaJIbHUM CIPUUHATTAM
moauHoto. Lle BizpizHse ioro Bia npoctopy kosibopiB RGB, B sikoMy 01HaKOB1 3MiHH
3Ha4YeHb Y KaHaJlaX HE KOPEJIOI0Th 3 OJHAKOBOIO PI3HUIICIO Y CHPUUHATTI KOJIBOPY.
[Ipoctip CIELAB onucye komip uepe3 Tpu KomrmoHeHTu: L* — cBitmicts, a* —
HaAIpPSIMOK B1J1 3€JIEHOTO IO YEPBOHOT0, b* — HANPsIMOK BiJ] CHHBOTO JI0 KOBTOTO.

OmHuM 13 KIIOYOBHX KpuTepiiB edexTtuBHOCTI 3actocyBaHHs LUT cxemu € ii
neprenTuBHa piBHOMIpHICTH [13]. ¥V manomy pocnipkeHHI OyB MPOBEACHHUM aHami3
3B’SI3Ky MIDK JIOKQJbHOIO 3MIHOIO IHTEHCHBHOCTI CHUTHAQJy Y CIPOLIKAJIbHIN
nepdy3iiHii kapTi (Al) Ta nepuenTUBHOIO BiACTaHHIO B KosipHoMy nipoctopi CIELAB
(AE). lna mporo y mnoka3zoBoMy 300paykeHH1 mep@y3iiiHOI KapTh KPOBOTOKY, sKa
HaBeJIeHa Ha puc. 1, IS KOXKHOI apy CYCIHIX MIKCENIIB 00YUCIIIOBaIacs pi3HULSA B
IHTEHCUBHOCTI:

Al =13, ) =10, )) |
a TIepIIeNTHUBHA BiJCTaHb B KoJipHoMy mipoctopi CIELAB

AE = (Ly = L1)* + (a5 — a)? + (b; — by)?
ne L*, a*, b* mo3HauaroTh KOJIIpHI KOOpAWHATH Ticis nepexoay y npoctip CIELAB.

AHamniz OyJi0 TpPOBENEHO SIK y TOPU3OHTAIBLHOMY, TaK 1 y BEPTHUKAIHLHOMY
HaIpsiMKax, 110 JaJi0 PEeNpe3eHTaTUBHUI HaAOIp map MiKCeNiB, KU BimoOpaxae BCl
JIOKaJbHI Bapiaiii y MoKa3oBoMy 300paxkeHH1 mepdy3iiiHoi kapTu KpoBOTOKy. Ha
OCHOBI IIbOTO HA0OPY aHux OyJia moOya0BaHa MOJIEINb JIIHIHHOT perpecii 6€3 BUIBHOTO
YJieHa, sIKa BIAOOpakae HACKIIBKM TPOMOPIIMHO KOJbOpOoBa mepdysiiiHa Kaprta
nepeaae 3MIHM IHTEHCHMBHOCTI B MOYAaTKOBOMY CIpPOIIKaJbHOMY 300pakeHHI. Yum
OJI>KYe TOYKHM JIeXaTh JO JIHII perpecii, TUM Kpalle KOJIbOpOBa Bi3yaui3alis
B1I00pa’ka€ 3MIHM IHTEHCHUBHOCTI B IOYAaTKOBOMY CIPOIIKAJIBHOMY 300pa)kKeHHI.
AkicTe i€l BIAMOBIAHOCTI OyJjia KUIBKICHO OIlIHEHA 3a JOMOMOIoK KoedilieHTa
nerepMinaiii R2,

VY ngaHoMmy pochikeHHI Oyl BUKOPUCTAaHO JaHi mepy3iiHOI MarHiTHO-
pe3oHaHcHO1 Tomorpadii 3 BiakpuToi 6a3u gaHux http://cancergenome.nih.gov/, a came
T2*-3BaskeHi 300pakeHHs A0CTiKeHHs] My nbTudopMuoi rimodiactomu (The Cancer
Genome Atlas TCGA). Jlna BpaxyBaHHsI TOro (akty, mo (GoH 300pakKeHHS MOXKE
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BIUIMBATH HA PE3yJIbTaTH aHAII3y JIaHOTO JAOCIIKEHHS, 10 Tepdy3iiHuX 300apKeHb
Oynu 3acTocoBaHi OiHapHI MacKH 30H nepdy3ii Mo3ky. binapHi macku Oynu oTpuMaHi
BIIMOBITHO 110 mociipkeHb [14, 15]. 3o00pakeHHs MoOKa30BOi mepdy3iiHOT KapTH
KPOBOTOKY MiCJISl 3aCTOCYBaHHS KOJILOPOBOTO MOieNfoBaHH1 3a mpasmiamu LUT cxem
Siemens-MR 1 Toshiba-MR Ta nepexony y xomnipauii npoctip CIELAB 30epiranucs
OKPEMO 17151 TIPOBJICHHS MOAAIBIIOTO PETPECIHOTO aHaTi3y.

Pesynbratn perpeciitnoro anamzy st gsox LUT cxem maHoro mocmimpKeHHS
HaBeJICH1 Ha puc. 3.

Puc.3. Pe3yrnomamu ninitinoeo pezpecitinoz2o ananisy ons pisnux LUT cxem:
a — Siemens-MR (y=47.09x, R°=0.85) 6 — Toshiba-MR (y=56.02x, R°=0.76)

OTpuMaHi pe3yJbTaTH MOKa3ajiM, 10 OUIbII BUCOKI 3HAYEHHS KOEQILIEHTY
Haxujy Yy BUMNAJKY 3aCTOCyBaHHs cxeMu Toshiba-MR TOBOpSTH TPO HasBHICTh
OUIBILIOT KUIBKOCTI 3MIH y KOJbOpAax, 0 MOKE CBIAYUTU MPO BHILY YYTIUBICTH A0
CIIPUUHATTS KOJIBOPIB Ha 300pakeHHI. Y TOW caMMil yac, OUIbII BUCOKE 3HAYEHHS
KoedilieHTa qetepminaiiii R? y Bunaaxky 3actocyBaHHs cxeMu Siemens-MR , TOBOPUTH
PO Kpamry KOPeAlil0 MK BIAMIHHOCTSIMH Yy 3HAQYEHHSX 1HTEHCHBHOCTI B
MOYAaTKOBOMY CIPOIIKAJIBHOMY 300pakeHH1 mepdy3iiHOi KapTh 1 CHPUHHSATTIM
JIIOJTMHOIO BIIMIHHOCTEN KOJBLOPIB Y KOJHOPOBI Bizyaui3allii i€ caMoi KapTu.
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AOCIIIZKEHHS AJITOPUTMIYHUX TPEHUJIVUHI OBUX
CTPATEI'IN Y MEPE/KAX BJIOKYHEUH

Croadeuskuit FOpiii OnekcanapoBuy,
MarictpaHT kapeapu CUCTEMOTEXHIKH
XapKiBCbKUI HallIOHAIIBHUN YHIBEPCUTET PaAi0CICKTPOHIKU

Kanura Hania IBaniBHa
[Ipodecop xadenpu cuCTEMOTEXHIKH
XapKiBCbKUI HAllIOHAIIBHUN YHIBEPCUTET PaAi0CICKTPOHIKU

AKTyaJbHICTh J0cailKeHHA. CTPIMKUI PO3BUTOK KPUIITOBATIOTHUX PUHKIB Ta
exocucteMu DeFi [1] npu3BiB 10 MOSIBU BETMKOI KUIBKOCTI ACLIEHTPATi30BAHUX O1piK,
ABTOMATU30BAHUX MApPKET-MEUKEpIB 1 MOXIIHUX I1HCTPYMEHTIB, TOPTIBIS SKUMHU
B110yBa€eThCs Y pexxuMi 24/7. Bucoka BOIaTHWIBHICTh, (PparMEeHTOBAHICTD JIIKB1IHOCTI,
HAsBHICTh TPAaH3aKI[IHUX BUTpAT (gas) Ta PHU3MKIB, MOB’S3aHUX 3 MaKCHUMAaJIbHO
BU100yBaHOO BapTicTio Maximal Extractable Value (MEV), po0OnsiTe pyuHy TOPTiBITIO
MaJoe(pEeKTUBHOW. Y IIMX yMOBaxX 3pOCTa€ POJIb AITOPUTMIYHMX CTpATEriH, sIKi
J03BOJISIIOTh  CUCTEMATU3yBaTH TIPOLIEC YXBaJCHHS PIlIEHb, BUKOPUCTOBYBATH
BIJIHOCHI IIHOBI jucOajaHcld Ta OO E€KTUBHO OI[HIOBATH CIIIBBIIHOIIEHHS
“noxiIHICTR/pu3KK”’. BogHOUac 3HauyHa YacTUHA ICHYIOUMX MIAXOMIB [2] opieHTOBaHA
Ha IEHTpali30BaHl Oipki W HE BpPaxOBY€ IMOBHOIO MIpOI OCOOJMBOCTI OJOKYEHH-
iH(ppacTpykTypu Ta DeFi-puHkiB, 110 3yMOBIIO€ MOTpeOy B ajanTaiii KJIACHYHUX
METOJ[IB CTaTUCTUYHOTO apOiTpaxy J0 on-chain-cepenoBuia Ta CTBOPEHHI
Crieliali30BaHUX IHCTPYMEHTIB JUIS 1X TOCTIIKEHHS.

Meta noc/izKeHHsl MOJSArae B aHalli3l Cy4YaCHUX aJITOPUTMIYHHUX MIAXOAIB 10
TOPIIBJII HA KPUNITOBAIIOTHUX PUHKAX, y3araJlbHEHHI pe3yJIbTaTiB HAyKOBUX Mpallb,
MPUCBAYEHUX HEHpOMepexeBiil mopTdenbHINA onTuMi3alli, MMOMHHOMY HAaBUYAHHIO 3
MIIKPIMJIEHHSAM Ta MYJbTUBAIIOTHOMY CTaTUCTUYHOMY apOITpaxky, a TaKoX Yy
moOyI0B1 ¥ TOCHiIKEHHI 0a30BOT KOTHTETPAIIHHO1T CIIpel-CTpaTerii, aanToBaHOi 110
YMOB 0JIOKYEHH-EKOCHCTEMHU.

Buksaa ocHOBHOTo MaTepiany A0caizkeHHsA. Y poOOTI pO3IIISIHYTO BIAMIHHOCTI
MDK  IICHTPaJTi30BaHMMH Ta JICHICHTPaJi30BaHUMH  OipkamMu,  0COOJHBOCTI
MikpocTpykTypu DeFi-punkiB, BruinB AMM-KpUBHX JIIKBITHOCTI Ha LIIHOYTBOPEHHS
[3], 3HaueHHs TpaH3akUiHUX BUTpaT 1 pusukiB MEV/dbpontpaninry [4] s
MpaKkTUYHOI peanizalli crparerid. CUCTEMaTU30BaHO OCHOBHI KJIACH aJITOPUTMIYHUX
MIJIXOMIB: TPEHJIOBI CTpaTerii, METoIu mean-reversion [5], MOJeNl CTaTUCTUYHOTO
apOiTpaxy [6], a TakoX cTpaTerii Ha 6231 MaIIMHHOTO HAaBYaHHSI, 30KpeMa ITMOMHHUX
HEWPOHHMX MEPEX 1 HABYAHHS 3 MIAKPIIICHHSIM.

OxpeMy yBary MNpUAUICHO TPHOM PEMPE3CHTATHBHUM IIAXO0JaM 13 CydacHOl
mitepatypu. [lepmmii - HelipoMepexeBa onTuMizallis mopTdes Ha JeBEPUIK-TOKEHAX
13 mpsMoro Makcumizamiero koedimienta Illapma [7], me Momens Oe3mocepeaHbO
HABYA€ThCS T€HEPYBATH Baru akTUBIB, a HE MPOTHO3YBAaTH 1iHU. Jpyruii - ancamOiene
riOvuHHe HaBuaHHsA 3 miakpimieHHsM (PPO+LSTM) [8], y sikoMmy AeKijibka areHTIB
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(hopMyIOTH TOPIrOBI PillIEHHS HA OCHOBI ICTOPUYHUX I[1H, TEXHIYHUX 1HJIMKATOPIB Ta
ctany moptdens, a o0 ’€IHAHHS TOMITHK JJO3BOJISIE€ TIABUIIUTH CTIMKICTH JI0O
HECTAI[IOHAPHOCTI PUHKY. TpeTiil - MyIbTUBAIIOTHHM CTATUCTHYHUN apOiTpax, B
SAKOMY JIeKUIbKa (PiaTHUX BATIOT TOPTYIOTHCS Yepe3 KPUNTOBATIOTHUH “skip” [9], ixHi
KpPOC-KYPCH DO3TJISIIAlOThCA SIK CHCTEMa KOIHTETPOBAaHUX CHPEiB, a MOPTQeb
dbopMyeTbcs SIK MapKeT-HeWTpasibHa KOMOIHAIisl 3 SBHOIO OINTHUMI3AlI€0 3a
KPUTEPISIMHA JIOX1THOCTI Ta pu3MKy. [lOpIBHSAIBHUI aHai3 TOKa3as, IO I MiAXOAU
JEMOHCTPYIOTh BHUCOKMW IMOTEHIIA] y TUIaHI KEpYBaHHS PU3UKOM 1 BUKOPUCTAHHS
CTPYKTYpHUX 3B’S3KIB MIK AaKTHBaMH, aJieé 4YacTo MOTPeOyIOTh CKJIAJHOI
1H(PpaCTPYyKTYpH Ta HE 3aBXKIU Oe3MocepeIHbO anantoBaHi 10 DeFi.

Ha ocHoBi iaeil koiHTerpailii Ta CHpea-TopriBiai cHOpMyIbOBAHO ITOCTAHOBKY
3a/1a4l CTATUCTUYHOTO apOITpaxy JJisg Mapu KPUIITOAKTHBIB, Y SIKIM JiorapudMidHi
IIHK PO3TJIAJIAIOTHCA SIK HECTAaI[lOHApHI YacoBl psaM, a iX JIHIMHA KOMOIHAIlIS
BHU3HAYA€E CTAI[IOHAPHUHN CIpej. 3alporoOHOBAHO MPABUJIO TEHepallli CUTHajJIiB Ha
OCHOB1 HOPMaJII30BAHOIO crpeaa (z-score): BIAKPUTTS MAPKET-HEUTpaabHOI MO3UIIT
IIPU ICTOTHOMY BIJIXWJICHHI BiJl PIBHOBaKHOTO PIBHA Ta 3aKPUTTS MPHU MTOBEPHEHHI 10
«HEUTpaIbHOI» 30HU. {1151 OLIHKK SKOCTI CTpaTerii BUKOPUCTAHO MOKA3HUKU PIYHOI
noXiMHOCT1, koedinieHTa [Ilapna Ta MakCUMalbHOI MPOCAIKU, IO Y3TOJKYEThCS 3
METpUKaMH, HaBEICHHMMHM B aHali30BaHUX poOotax. Po3pobreHo mnpoToTum
MPOTPAMHOI CUCTEMU OEKTEeCTyBaHHSI Ha MOB1 Rust 13 MOHOJIITHOIO apXiTEKTYpOIO, Y
AKIA OKpeMl CepBICHM TMpaIol0Th NapalieTbHO B pamkax Tokio-paHrtaiimy Ta
OOMIHIOIOTBCSI JTaHMMHM uepe3 KaHaiu. s 30epiraHHs ICTOPUYHHUX JaHUX 1
pe3yibTaTiB TecTyBaHHsS 3acTocoBaHOo PostgreSQL, nnst xenryBaHHS Ta MPOMINKHUX
craniB — Redis; mependadeno iHTerpaiito 3 OysokueiiHOM Solana Ta arperaropom
cBomiB Jupiter 1 nmoganbux excrepumMeHTiB y DeFi-cepenoBuiii.

Pesynbratu 6ekTecTyBaHHS Ha ICTOPUYHHUX AaHUX (AUB. TaOuIs 1) mokasanu, 1o
po3pobJieHa KOIHTerpalliiiHa CTpaTeriss € B LUIOMYy MpUOYTKOBOI, MpPOTE 3a
CIIBBITHOIIECHHSAM “‘IOXIJTHICTH/PU3UK”~ TOCTYNAEThCS OUIBII CKIATHUM MOJEISIM
TTMOMHHOTO HABYaHHS 3 MIAKPIIUICHHSM Ta MYJIbTHBIIOTHOTO CTAaTHUCTUYHOTO
apOiTpaxy, ONMKMCAHUM Yy MpoaHali30BaHUX MyOiikauisx. BogHouac ii mepeBaroro €
BIJIHOCHA MPOCTOTA, IHTEPHPETOBAHICTh Ta MPO30OPUM 3B’SA30K 13 E€KOHOMIYHOIO
CYTHICTIO KOIHTETpalliiHuX 3B’ A3K1B, 10 pOOUTSH i1 3pyYHUM 0A3UCOM AJI NOJATBIIOTO
YCKJIQIHEHHS Ta aJianTallii 10 oH4elH-Topripii. [IpakTruune 3HaUeHHS poOOTH MOJIATae
y ¢dopMyBaHHI METOJIWYHOI Ta TEXHOJOTIYHOI OCHOBHU JUIsI MOOYIOBH TPOTOTHIIIB
cucTeM OEKTECTYBaHHS Ta aJITOPUTMIYHOI TOPTiBJIl Ha KPUIITOBATIOTHUX PUHKAX 13
ypaxyBaHHSM CTIeU(iKA OJIOKICHH-EKOCUCTEMHU.
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Taomun 1.
Pe3ynpTaTi MOpiBHIHHS
Mopnens / Tun OpienroB | Piuna Koedgimie | Makcuma
CTpaTeris X0y aHa BOJIATHJIBHIC | HT JbHA
piuHa Tb, % [[Tapa | mpocajka,
JIOX1/THICH, %
%
Heiipomep ['mubunn | =~ 140 ~ 70 2.0 ~ 40
exXeBa a
ONTUMI3aIls HeHlpoMepex
noptdens Ha|a TUTSI
JE€BEPUIK- oe3nocepeH
TOKEHaX BOr0 BUOOPY
“UP/DOWN” | Bar
noptdens
AHcamoOie I'mubunn ~ 93 ~ 87 ~ 1.1 ~ 70
B¢ TJIMOWHHE | ¢ HABYAHHSA 3
RL- MIIKPITUICHH
yIIpaBIIiHHS M,
KPHIITO- aHcamoOJ1b
noptdenem MOJTITUK
PPO+LSTM
MynbTHBa Ontumi3 ~ 4( ~ 25 ~ 0.6 =~ 20
JFOTHUI OBaHUU
CTaTUCTUYHHUM | MapKeT-
apOiTpax 3 | HEUTpaJIbHU
KPUIITOSIKOPEM | i mopTdenb
Ha  OCHOBI
KOIHTEerparii
Po3pobnien Knacuun ~ 20 ~ 80 ~ 0.5 ~ 75
a 1507
KOIHTETpaIliH | CTATHYHUN
a cTpaTeris 1S | CIpe/i-
KPHUIITOAKTUBIB | apOITpaKk 3
(bikcoBaHUM
Y TIOPOTAMH

BuchoBok. 3a pesyiabTaTaMu TPOBEIACHOTO JOCTIIKEHHS aJITOPUTMIYHHUX
TPEUAMHTOBUX CTpATETii y Mepekax OJOKYEeH BCTAHOBJIECHO, 1IO:

a) anTOpUTMIYHA

Creriani30BaHuX

MAXO/1B,

TOPT1BIIA
K1

Ha

KPUIITOBAJFOTHUX
BpPaxOBYIOTh

PUHKaX
MiIKpocTpykTypy DeFi-punkis,

notpedye

TpaH3aKIiiiH1 BUTpaTu Ta pusuku MEV, 110 Biapi3Hse ii Bi KIIACHYHOTO CEPEIOBUIIA
[IEHTPaTI30BaHUX OIpK;
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0) cyuacHi Mofell Ha OCHOBI TJMOMHHUX HEHPOHHUX MEpPEX Ta HABUaHHS 3
MiAKPITUIEHHSM JE€MOHCTPYIOTh BUCOKHM MOTEHITIaN 32 MOKa3HUKaMU JOXITHOCTI Ta
KEpyBaHHS PU3UKOM, MPOTE iX MPAKTUYHE BIIPOBAKCHHS IOB’sI3aHE 31 3HAYHOIO
CKJIa/IHICTIO, BUMOTaMU JI0 JAaHUX Ta OOYMCITIOBATIBHUX PECYPCIB;

B) 3ampornoHoBaHa 0a30Ba KOIHTErpamiiiHa chpea-cTpaTeris, MONpu OUIbII
CKPOMHI pe3ylbTaTH 3a METpUKaMHU e(EeKTUBHOCTI, MIATBEPIKYE TOLIIBHICT
BUKOPHUCTAHHSA KOIHTETPALIMHUX 3B A3KIB MK KPHUNTOAKTHBAMU W MOXE CIyTyBaTu
BIJIIPAaBHOIO TOYKOI JIsi MOOYynoBU OararoakTOpHUX MapKeT-HEeUTpaabHUX
Mozenel, arantoBanux 10 DeFi-npoTokonis;

r) ctBopeHa Ha 0a3i Rust, Redis 1 PostgreSQL indpactpykrypa O6exrecTyBaHHS
3abe3reuye TeXHIUHI IepeyMOBH JIJIsl MOAAJIBIINX €KCIIEPUMEHTIB 3 aITOPUTMIYHUMHU
CTpaTeriiMH, BKIIOUHO 3 IHTerpaiiero 3 OinokdeitHoM Solana Ta cepBicamMu
MapIIpyTU3alii CBOMIB, L0 € BaXXJIMBUM KPOKOM JO HEPEXOJy Bl TEOPETHUHUX
MOJIeTIeH 10 MPAaKTUYHMX peajizaliil y peaibHUX OJ0KUYEHH-€KOCUCTEMAX.
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BUKOPUCTAHHSA KOMIVIEKCHOI'O AJITOPUTMY
AJI51 BUPTIHEHHA 3AJTAYI PRODUCT MATCHING HA
OCHOBI MYJIbTUMOJAJIBHOI IHOOPMAIII

Tomuiin Mukura
ctyneHt rpynu [HOm-24-1
XapKiBChKHUM HAIllOHATBLHUM YHIBEPCUTET PaI10CICKTPOHIKH

HaykoBuit kepiBHUK:

SAxosnera Onena BomoaumupiBHa

K.T.H., JIOII., IOIIEHT Kadepu iHPopMaTHKU

XapKiBChKHM HAIIIOHAJILHUN YHIBEPCUTET PA10CIeKTPOHIKH

3agaya product matching, TOOTO aBTOMAaTHUYHOIO 3ICTaBJIEHHS OJHAKOBHUX
TOBApHUX IMPOMO3ULIH, € OAHIEID 3 KIIYOBHX HPOOJEM Yy CyYacHHX CepBicax-
arperaTopax eJIeKTPOHHOI KOMEpIIii.

BoHa nosnsirae y BU3Ha4€HH1 TOTO, UM ONUCYIOTh Pi13HI 3alIUCH KaTajory OJHH 1 TOU
caMuil TOBap 3a YMOB BIIMIHHOCTEH y Ha3Bax, CTPYKTYpl XapaKTepUCTUK, (hopmaTax
OMKCY Ta BI3yaJIbHOMY NpenacTaBiieHHI. HasiBHICTH AyOnikaTiB TOBapiB y KaTajlorax
IOPU3BOJUTH JI0 3HIKEHHS SKOCTI IOLIYKY, HEKOPEKTHOTO TMOPIBHSIHHS I[H 1
MOTIpIIEHHSI KOPUCTYBAIbKOTO JoCBiy [1-5].

[IpobGnema product matching € akTyaJlbHOIO JUIsl IIUPOKOTO CIEKTpa TaTy3eH,
30KpeMa eJIEKTPOHHOI KOMEpIIii, MAapKEeTIUICHCIB, CEpBICIB TMOPIBHAHHS IIiH,
JIOTICTUYHUX IIAT(HOPM, CUCTEM yIPABIIHHSI ACOPTUMEHTOM, a Takok B2B-katanoris
MIPOMUCIIOBUX TOBAPIB.

Oco0nuBOiI CKJIaJHOCTI BOHA HaOyBa€ y HIIIEBUX JOMEHAX, TAKUX K MY3WYHI
IHCTPYMEHTH Ta 00JIaIHAHHSL, 1€ OJIMH 1 TOM CaMHi TOBap MOYE MaTH p13H1 KOMEPLIHHI
Ha3BU, CKOPOUYEHHS, JIOKAJ130BaH1 OMUCH Ta HEOJHOPIAHI hoTorpadii.

VY po6oTi 3anpoOnoOHOBAHO BJIACHUN KOMIUIEKCHUW aJIrOPUTM BUPILICHHS 3a/aayl
product matching, sixkuii 6a3yeTbcsi Ha MOEJHAHHI aHAI3y TEKCTOBOI Ta Bi3yalbHOl
1H(popMaIii 3 eBpUCTUYHUMU NIPaBUIAMU HPUUHSTTS PILIESHHS.

AJNTOPUTM OpPIEHTOBAHWI Ha peajibHI JaHI IHTEPHET-Mara3uHiB 1 He MOTpelye
HAsIBHOCTI YHIKQJIbHUX 1I€HTU(IKATOPIB TOBapiB [6-7].

TexkcToBa CkJ1ai0Ba aNrOPUTMY peai3oBaHa 3 BUKOPUCTAHHSIM Moeli Sentence-
BERT, mo 3a6e3neuye oTpuMaHHS CEMAHTUYHUX BEKTOPHUX TMOJAaHb HAa3B 1 OMHCIB
toBapiB [8-10].

BisyanpHa ckiagoBa 6azyeThbest Ha MylbTuMoaaibHii moaeni CLIP, sxa no3Bosse
MOPIBHIOBATH 300paKeHHS TOBAPIB Y €AMHOMY BeKTOpHOMY mpoctopi [11-12].

KoMmnekcHuii MeTol 3ICTaBJIE€HHS TOBAapIB pPEai30BaHO y BUIJSAIl TaKoi
IMOCJ1JOBHOCTI B3a€MOIIOB SI3aHUX €TAIIlB:

Kpox 1. Hopmanizayis oanux.

Ha mnepmomy erami BigOyBaeThcsi (UIbTpallii TOBapHUX MPOMO3UIIN 3a
KaTeropisiMu Ta 6a30BUMHU aTprOyTaMu, 110 3MEHIIY€ KUTbKICTh MOTEHIIHHUX Map AJis
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nopiBHAHHSA. Jlami 3M1HCHIOETCS HOpMaTi3allisl TEKCTOBOI iH(dopMallii, sika BKIIOYAE
yHidikaiio OpeH/IiB, MO/ieei, OIMHUIIL BUMIPY Ta YCYHEHHS IIYMOBHUX €JIEMEHTIB.
[TapanenbHO BUKOHY€ETHCS onTUMI3aIlis poTorpadiit TOBapiB MUIIXOM MPUBEACHHS 10
€IMHOTO PO3MIpy Ta (hopmary.

Kpox 2. Ananiz mynemumooanvnoi ingpopmayii mooensimu SBERT ma CLIP.

Ha nactymHoMy ertami OOYMCIIOETHCS YHMCETbHUM TOKA3HUK CXOXKOCTI Ha3B
TOBapiB HA OCHOBI KOCHHYCHOI MIpH MI>)K CEMaHTUYHUMHU BEKTOPaMH, OTPUMAHUMH 32
nmonomororo Sentence-BERT. AmnHanoriugo BU3HAYA€THCS YHUCEIBLHUM ITOKA3HUK
cxoxocTi (ororpadiif ToBapiB 13 BUKOPUCTAHHSIM BEKTOpHUX mpeiactaBienb CLIP.
OTpumaHi 3HAYEHHS MEPEAaloThCS JI0 €BPUCTUYHOIO AJNTOPUTMY, SIKHA BpPaXOBYE
MOPOrOBl 3HAYEHHS, BaroBi KOe(MIIIEHTH Ta JOTIYHI OOMEXeHHs, chOpMOBaHI Ha
OCHOBI aHaJII3y MPEIMETHOI 00JIACTI.

Kpox 3. Po3paxyrox ma oyinka ocmamouno2o NOKA3HUKA CXOHCOCHII.

Ha 3aBepmiansHOMY eTari BUKOHYETHCS KaJbKYJISIis OCTATOYHOTO YHCEIBHOIO
MOKa3HWKA CXOXKOCTI, SIKHH arperye pe3yJbTaTH TEKCTOBOTO Ta Bi3yaJbHOTO
3icTaByieHHs. Ha OCHOBI IIbOTO MOKa3HUKA 3/11MCHIOETHCS OILIIHKA CXO0KOCTI TOBAPHUX
MPOTIO3UIIIH 1 MPUINMAETHCS PIIIEHHS IOJI0 iX BIAMOBIAHOCTI. 3apOINOHOBAHUH M1 IX1]T
3a0e3nevyye THYYKICTh HaJalllTyBaHHS Ta J03BOJISIE aanTyBaTH alTOPUTM J0 Pi3HUX
TUIIB TOBapiB 1 JoMeHIB. OCTaTOYHUN YHCENbHUA TOKa3HUK CXOXOCTI
PO3pPaxOBYETHCS 32 HACTYITHOIO (POPMYJIOIO:

Sﬁnal = Wclip'sclip + stert'ssbert, (1)
1€ Welip, Wibert — KOEILIIEHTH BarOMOCTI;
Sciip — pe3ynbrat ouinku moaem CLIP;

Ssbert — pe3ybTaT orinku Mojaen SBERT.

Cxema anroputMmy 300pa’keHa Ha pUCYHKY 1.

koed
OCTATOUHWA NOKAZHKE

name:"...", image: "..", ... > )
{ g } CHXOWOCTI
koed

Pucynok 1 — Cxema KOMIUIEKCHOTO aJIFCOPUTMY BUpIIIEHHS podieMu product
matching
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[Tomanpmmii pO3BUTOK 3ampPOMOHOBAHOTO AJTOPUTMY MOXKIUBUK Yy HampsMi
aBTOMATUYHOTO HAJAIlITyBaHHS BaroBUX KOE(IIIEHTIB, BAKOPUCTAHHS aHCaMOJIEBUX
MoOJieTiell Ta PO3MIUPEHHS HAO0OpY MYJIbTUMOJANbHUX O3HaK. lIpakTWyHa MLIHHICTH
MIIXO0Ty TOJSATaE y MOKIMBOCTI MOTO 1HTETparlii B peaibHl CepBiCH-arperaTopu, Imo
J03BOJISIE MIBUIIUTH SIKICTh 31CTaBJICHHS TOBAPiB, 3SMEHILIUTH KUIBKICTh AyOJIIKaTIB 1
MOKPAIIUTH KOPHUCTYBAIbKUN JTOCBiA. 3allpOIIOHOBAHUN METOJ MAa€ TMEepPCIEKTHUBU
MacmTaOyBaHHA Ta MOJANBLIONO 3aCTOCYBAaHHS Y PI3HUX Tally3siX eJIeKTPOHHOI
KOMepIIii.
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OCOBJIMBOCTI 3ACTOCYBAHHA HITYYHOI'O
IHTEJIEKTY TA IT-TEXHOJIOT'IH Y TPOLIECI
BUBYEHHS ITPUPOJHUYUX HAYK

Yopuen Amurpo IBanoBu4
Buxknamaa 11 kaTeropii crieriagabHAX KOMIT FOTEPHUX TUCITUTIIIH
M. YepHiBili

CTpiMKHIl PO3BUTOK HU(PPOBUX TEXHOJOTIM Ta IITYYHOTO IHTEJEKTY CYTTEBO
BILJTUBA€ Ha BCl cepu CyCHUIBHOTO UTTS, 30KpemMa Ha cucteMy ocBiTH. CyuyacHa
MIKOJa Ta 3akjiagu BUINOI OCBITH TmiepeOyBarOTh y CTaHi aKTUBHOI IMGPOBOI
TpaHncdopmariliii, 10 3yMOBIIOE HEOOXIHICTh MEPErvisay TPATUIIAHUX TIIXOIIB 10
HaBYaHHS MPUPOTHUYMX JUCHUIUIIH. OCOONMBOI aKTyaJlbHOCTI HalyBae mpoldiiema
iarerpaii I ta IT-texHomnorii y nmporiec BuB4eHH (i3UKH, XiMii, 610J10T1i, reorpadii
Ta IHIIUX MPUPOTHUIHNX HaAYK.

[IpuponHuyl HaykKd BIAITPalOTh KJIIOYOBY pPOJIb Y (OpMyBaHHI HAyKOBOIO
CBITOIVISATY, KPUTUYHOTO MUCJIEHHS Ta JOCIIJHUIBKAX YMIHb Y4YHIB 1 CTYICHTIB.
Bukopucranusa cydacHHMX 1U(PpPOBUX I1HCTPYMEHTIB PO3IIMPIOE  MOXKJIUBOCTI
€KCIIEPUMEHTAJIbHOI AISUIBHOCTI, Bi3yalli3allli CKJIaJHUX MPOLECIB 1 1HAUBITyami3anli
HaBYaHHs. Y 3B’S3Ky 3 ITUM JOCIKEHHS ocobimuBoctert 3actocyBanHs LI ta IT-
TEXHOJIOT1H y MPUPOTHUYIN OCBITI € HAA3BUUAWHO BAXKJIUBHUM.

I Ty4Huii 1HTEIEKT B OCBITI PO3IISIAETHCS SIK CYKYIMHICTh METO/IIB 1 TEXHOJIOT1H,
[0 JI03BOJISIIOTh KOMIT FOTEPHUM CHCTE€MaM BHKOHYBAaTH IHTEJEKTyallbHI (DYHKITIT:
aHaJI3 JaHWX, HaBUYAHHS, IPOTHO3YBAHHS Ta MPUUHATTS pillleHb. Y TEAaroriyHOMY
koHTekcTi Il crnpusie cTBOpeHHIO aganTHUBHUX HABYAJIBHUX CEPEIOBUII, 3/1aTHUX
M1J1aIITOBYBATUCA 1] IHAUBIIyallbHI OTPEOH 3100yBadiB OCBITH.

[HpopmaliifHI TEXHONOrIi B OCBITI OXOIUIIOIOTh BHUKOPHUCTaHHS KOMII FOTEPHOI
TEXHIKH, MEPEXKEBUX PECYpCIB, OCBITHIX IIAT(OpPM, BIPTyaJbHUX JabopaTopiil i
MyTBTUMETIHHNX 3ac00iB. IX BNPOBAaMKEHHA y BHUBYEHHS TNPUPONHHYMX HAyK
I'PYHTYEThCS Ha IPUHIIMIAX HAOYHOCTI, IHTEPAKTUBHOCTI, JOCTYITHOCTI Ta MPAKTUYHOI
CIIPSIMOBAHOCTI1 HAaBYaHHSI.

CyuacHi ocBiTHI koHieninii, 30kpema STEM- ta STEAM-ocBita, miaKpecIO0Th
BKJIMBICTh MIKJIMCHHUILTIHAPHOTO MiIXOMY, KU pealli3yeTbCs caMe uepe3 aKTUBHE
BUKOpHUCTaHHS 1udpoBux TexHomorii i II.

3acTocyBaHHs MITYYHOTO IHTEJIEKTY Y MPOIEC] HABUaHHS MPUPOTHUYNX TUCIIUTLIIH
BIIKpMBA€E MIMPOKI TUIAKTHIHI MOXKIUBOCTI. OMHIEIO 3 KITIOYOBHUX € IEePCOHAII3aIlis
HaBYaHHS, IO JO03BOJISE aJanTyBaTH 3MICT, TeMIH 1 CKIAIHICTh Marepiaixy 1o
1HUBITyaJIbHUX OCOOJMBOCTEH YUHIB 1 CTYJCHTIB.

[I-cucteMn MOXYTh 3IMCHIOBAaTHM aBTOMAaTHU30BAaHUMM aHaNli3 HaBYaJIbHUX
JOCSITHEHb, BUSBJISATH MPOTAIMHUA Yy 3HAHHSAX 1 TMPOMNOHYBAaTH I1HAMBIAYalbHI
pexkomeHnpallii. Y BUBUCHHI (DI3UKHU Ta XiMii 1I€ CIIPUSE KPaIloMy 3aCBOEHHIO (popMyi,
3aKOHIB 1 AJITOPUTMIB PO3B’3yBaHHA 3a/1a4.

94



COMPUTER SCIENCE
DEVELOPMENT OF SCIENCE THROUGH THE LATEST TECHNOLOGIES AND THEORIES

Baxxnuoro (yHKIII€I0 € MOJEIIOBaHHS Ta IPOTHO3YBAHHS MPUPOJHUX MPOIIECIB.
3a J0MOMOTOIO0  IHTEJIEKTyaJdbHUX CHUMYJSTOPIB 3M00yBadi OCBITH  MOXKYTh
JOCIIJDKYBaTH CKJIQJHI SBHINA, SKI HEMOXIWBO a00 HEOE3NMEYHO BIATBOPUTH B
pealbHUX yMOBax (HaNpHKIaa, KIIMaTHYHI 3MIHHM, XIMIYHI peakinii, O10J0TriduHi
MIPOIIECH ).

IT-TexHOMOTIi MHMPOKO 3aCTOCOBYIOTHCS Y BHBUEHHI MPUPOJHUYMX HAyK UYepes
BUKOPUCTAHHS €JIEKTPOHHUX MiJPYYHUKIB, 1HTEPAKTUBHUX MPE3CHTAIlM, OCBITHIX
maropM 1 BIpTyallbHHX JjabopaTtopiid. BipTyanbHi Ta IONMOBHEHI peaJbHOCTI
JT03BOJISIIOTH 31HCHIOBATH €KCTIEPUMEHTANIbHY JIsUTBHICTD ¥ ITIM(PPOBOMY CepeoBHIII,
0 O0COOJMBO aKTyaJlbHO 3a YMOB OOMEXEHHX MarepiaJbHUX pecypciB abo
JTUCTAHIIHHOTO HABYAHHS.

VY 6ionorii Ta reorpadii nudposi kaptu, 3D-Mozen1 Ta BIICOCUMYJISALIT CIPUSIOTH
KpaloMy pO3yMIHHIO MPOCTOPOBUX 1 JMHAMIYHMX MporeciB. Y xiMmii Ta (izui
KOMIT FOTEpHI MOJIEJIl JIONOMAararTh Bi3yalli3yBaTh MIKpPOCBIT, IIO IIJBUIILY€E PIBEHb
YCBIJIOMJICHOCT1 HaBYaHHS.

IT-TexHOMNOT1i TakoXX CHOPUSIIOTH PO3BUTKY JOCHIAHUIBKUX 1 MPOEKTHUX
KOMIIETEHTHOCTEH, OCKUIBKU Y4HI 3a1y4aroThCs 10 300py, aHali3y Ta IHTEepIpeTaii
JaHUX, pOOOTH 3 HAYKOBUMHU JIXKE€peslaMH Ta MPe3eHTaIlll pe3yJabTaTiB JOCII1IKEeHb.

[Tormpu 3Hauni nepesaru, BopoBakeHHs LI ta IT-texHomorit y mpupogHuuy
OCBITY CYNPOBOIKYETHCS TMEBHUMHU TpyaHomamMu. Cepen OCHOBHHX MpOOIieM —
HEJOCTaTHIM pPiBeHb HUGPOBOI KOMIIETEHTHOCTI II€JaroriB, OOMEXKEHE TEXHIUHE
3a0€e3IeueHHs 3aKJIaJlIB OCBITH Ta BIJCYTHICTh €JUHUX METOAMYHUX PEKOMEHIAITIN.

BuknukaioTh 3aHENOKOEHHS W eTwyHl acniektu Bukopuctanns II, 3okpema
MUTaHHS 3aXUCTY MEPCOHATBHUX JTaHUX, aKaJIeMIYHOT JOOPOUECHOCTI Ta 30epeKeHHS
pOJIl BUMTEINA AK KIHOYOBOi (irypu OCBITHBOTO mporiecy. HagmipHa aBTOMaTH3allis
MOXK€ 3HIKYBaTH PIBEHb CaMOCTIMHOTO MHCIJIEHHS 3100yBadiB OCBITH, SKIIO HE
MOETHYETHCS 3 TPAAUIIIHHUMY TIEAArOTIYHUMHU METOIaMHU.

[Tonanpmmii pO3BUTOK MPUPOJHUYOL OCBITH TICHO MOB’s3aHUM 3 1HTerpamieto LI
ta IT-texHonoriil. IlepcneKTUBHUMHU HampsiMaMyd € CTBOPEHHS I1HTEJIEKTyalbHUX
OCBITHIX IUIaT(GOpPM, PO3BUTOK AJANTHUBHUX HABUAJBHUX KYypCIB, BUKOPUCTAHHS
AQHAJIITUKU BEJIMKUX TaHUX JIJIS TIIBUIIICHHS SIKOCT1 OCBITH.

BaxxnuBy posb BiairpaBaTUMe IiJIBUILEHHS KBasi(ikalii neaaroris, opMyBaHHs
mupoBOi  KyABTYpH Ta po3poOKa HOPMATHMBHO-METOAWYHOTO 3a0C3IEeUCHHS.
[ToeqnanHs TpagWIIHHUX METOMIB HaBYaHHS 3 1HHOBAIIMHUMH TEXHOJIOTISIMH
J03BOJIUTH 3a0e3neunTH edextuBHe Ta Oe3neune BukopuctanHs LI y BuBdeHHi
MPUPOTHUYNX HAyK.

Ock YoMy 3acTOCYBaHHS IITY4YHOTO 1HTEJEeKTy Ta I[T-TexHonorii y mporiect
BUBUYCHHS MPUPOJHUYMX HAyK € BaXKJIIMBUM YMHHHKOM MOJEpHi3amii ocBiTH. BoHu
CHPUSIOTh TMIABUINCHHIO MOTHBAIli JO HABYaHHS, PO3BUTKY JOCTITHUIIBKUX
KOMIIETEHTHOCTEH 1 (POPMYBAHHIO HAYKOBOTO MHUCJIEHHS 3/100yBayiB OCBITH.

Boanouac edexTuBHE BIIpoBaI»KeHHS U(POBUX 1HHOBALIIM TOTPeOy€e CUCTEMHOTO
M1JIXO/Y, HAJIG)KHOTO TEXHIYHOTO 3a0€3MeUeHHs Ta METOAUYHOI MATPUMKHU TEIaroris.
Pamionansue noeananus LI, IT-TexHomoriil 1 TpaauuitHuX GopM HaBUYaHHS CTBOPIOE
YMOBHU JIJIs1 AKICHOT IPUPOJHUYOI OCBITH, OPIEHTOBAHOI HA BUKJIMKU CYYaCHOTO CBITY.
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The 1ssue of water security in the contemporary world is increasingly shifting from
a purely quantitative assessment of resource availability to a complex, multifactorial
challenge encompassing accessibility, quality, reliability of supply, and the resilience
of water management systems to external pressures. Global development trends,
including population growth, urbanization, industrialization, and changing
consumption patterns, are exerting unprecedented pressure on water resources, a
process further intensified by climate change and the degradation of natural ecosystems
[1]. Under conditions where the absolute volume of water on the planet remains
virtually unchanged, the actual availability of freshwater for human use is steadily
declining, creating new challenges for water supply systems, particularly in highly
urbanized regions.

The overwhelming majority of the Earth’s water resources is contained in the saline
waters of oceans and seas, while the share of freshwater is extremely limited, and its
liquid form suitable for direct use represents only a small fraction of the total volume
[2, 3]. Most freshwater reserves are stored in glaciers and permanent snow cover,
rendering them inaccessible for immediate water use. Under these circumstances,
groundwater and surface river runoff become critically important sources for meeting
domestic and drinking water needs. However, their spatial and temporal distribution is
highly uneven, which significantly constrains their reliable utilization.
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The uneven distribution of water resources manifests itself at both global and
regional scales. Countries with relatively high per capita water availability often
coexist alongside regions where water scarcity is chronic and systemic. Moreover, even
water-rich countries experience localized zones of water stress caused by high
population density, industrial concentration, and intensive agricultural water use [4].
Traditional indicators of water availability based on average annual renewable
resources are increasingly insufficient for accurately assessing real risks, as they fail to
account for seasonal variability in runoff, peak demand loads, and water quality
constraints.

In contemporary understanding, water stress arises not only from the physical
scarcity of water but also from the imbalance between demand and the capacity of
water supply systems to deliver water in a stable, safe, and continuous manner. In this
context, the technical condition of water supply and wastewater infrastructure becomes
critically important. Deteriorated pipelines, obsolete pumping stations, insufficient
efficiency of treatment facilities, and the lack of modern monitoring systems result in
significant water losses before it reaches end users or in the deterioration of its quality
during distribution [5, 6]. Consequently, even where water resources are formally
available, the actual provision of the population with safe drinking water may be
substantially lower.

These challenges are particularly acute in the housing and communal sector of large
cities, where multi-apartment residential buildings account for a significant share of
total water consumption. Most residential buildings constructed in the second half of
the twentieth century were designed under conditions of relatively stable water supply
and low requirements for resource efficiency. Engineering solutions of that period did
not anticipate the need for strict water conservation, wastewater reuse, or the
integration of decentralized treatment systems. As a result, the contemporary housing
stock is characterized by high water losses, inefficient sanitary fixtures, and limited
control over water use.

The physical and functional deterioration of internal building water networks is one
of the key drivers of irrational water consumption. Pipe corrosion, the formation of
deposits, leaky joints, and hidden leaks lead to continuous non-productive water losses
that accumulate at the scale of buildings, districts, and entire cities [6]. At the same
time, these losses often remain unnoticed by end users, preventing the formation of
effective economic incentives for their reduction. An additional factor contributing to
excessive water use is the widespread operation of outdated sanitary appliances, which
consume significantly larger volumes of water compared to modern water-efficient
alternatives.

Social and behavioral factors also play a substantial role in shaping water
consumption patterns. In multi-apartment buildings, responsibility for shared
engineering systems is distributed among a large number of residents, which reduces
individual accountability for rational resource use. Low levels of environmental
awareness, the absence of feedback between consumption volumes and environmental
consequences, and the perception of water as a relatively inexpensive resource
contribute to the persistence of inefficient consumption behaviors.
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Against the backdrop of increasing water stress and climate change, traditional
approaches to water supply management are proving increasingly inadequate. Changes
in precipitation regimes, the growing frequency and duration of droughts, the
degradation of catchment areas, and the diminishing role of glaciers as natural water
storage systems are all contributing to greater variability in water resources. Under
such conditions, water supply systems become more vulnerable to peak demands and
emergency situations, posing particularly serious risks for densely populated urban
areas.

For Ukraine, an additional destabilizing factor has been armed conflict, which has
caused extensive damage to water infrastructure, contamination of surface and
groundwater resources, and disruptions in the operation of water supply systems. The
destruction of treatment facilities, pumping stations, and pipelines [6, 7] not only
reduces the available volume of water but also increases the risk of secondary pollution,
effectively shrinking the portion of the resource suitable for use. Under these
circumstances, enhancing the resilience of water supply systems becomes a matter of
strategic importance.

One of the most promising directions for adapting the housing and communal
sector to contemporary challenges is the implementation of decentralized water
treatment and reuse systems at the building level. Of particular interest in this context
is the reuse of greywater generated from domestic activities such as showering,
handwashing, and laundry. Greywater is characterized by a significantly lower level of
contamination compared to blackwater, making it a viable alternative resource for non-
potable applications, including toilet flushing and irrigation of green areas.

Researches [8-10] indicate that greywater can account for from one-half to the
majority of total household wastewater volumes, depending on the level of household
amenities and consumption habits. This implies that the potential for reducing potable
water consumption through greywater reuse is exceptionally high. At the same time,
the composition of greywater is highly variable and depends on its source, the type of
detergents used, water use patterns, and climatic conditions, necessitating careful
selection and design of appropriate treatment technologies.

Modern greywater treatment solutions are based on combinations of mechanical,
biological, and physicochemical processes. Particular attention is given to membrane
bioreactors, which integrate biological oxidation of organic pollutants with membrane
filtration, ensuring high and stable effluent quality. The application of such systems
enables effective removal of suspended solids, organic matter, and microorganisms in
compact installations suitable for placement in basements or technical spaces of
residential buildings.

The final and critically important stage of greywater reuse systems is disinfection,
which ensures the microbiological safety of the treated water. Ultraviolet irradiation is
regarded as one of the most effective and safe disinfection methods, as it does not
require chemical additives and does not generate harmful by-products. The
combination of membrane technologies with UV disinfection creates a multi-barrier
protection approach that meets contemporary sanitary safety requirements.
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The integration of greywater treatment and reuse systems in multi-apartment
residential buildings not only reduces potable water consumption but also alleviates
the load on sewerage networks and centralized wastewater treatment facilities. In the
long term, such solutions contribute to enhanced water supply resilience, reduced
operational costs, and the formation of a more responsible attitude toward water
resources. At the same time, successful implementation requires a comprehensive
approach encompassing technical, regulatory, economic, and social dimensions.

In summary, the analysis of current water use practices highlights the necessity of
transitioning from traditional centralized water supply models toward more flexible,
decentralized, and resource-efficient solutions. Within this framework, a multi-
apartment residential building can be viewed not merely as a passive water consumer
but as an active component of the urban water system, capable of partially offsetting
resource deficits through internal water reserves. Such an approach aligns with the
principles of sustainable development and creates the foundation for enhanced water
security under conditions of increasing uncertainty.
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CYYACHI METO/HU PET'YJIIOBAHHA MICBKHUX
CUCTEM TEILUIOIIOCTAYAHHSA B YMOBAX
AE®IIUTY EHEPI'OPECYPCIB

banacansn I'enanii Anb0epToBHUY,

I-p. TEXH. H-K, TIpodecop, 3aBiayBad Kadeaporo
Hamionanpauit yHiBepcutet «OiechbKa MOJITEXHIKA)
M. Oneca, YkpaiHa

JIsmenko Biaagucaas Iroposuy,

acIipaHT,

HanionansHuil yHiBepcuteT «Ofechka MOMTEXHIKa
M. Opneca, Ykpaina

CucreMu 1IEHTPaII30BaHOTO TEIUIONOCTaYaHHs Y KpaiHu (yHKIIOHYIOTh B YMOBax
MIJBUIIEHOT EHEPreTUYHOI HaANpPY>KEHOCTI, M0 OOYMOBIEHO 3aJeXKHICTIO BiJ
OPUPOJHOTO Ta3zy, 3HOLIEHICTIO MeEpeX Ta OOMEXEHUMU MOKIMBOCTIMU
OTEPAaTUBHOIO KePyBaHHs TEIUIOBUMHU MOTOKaMu[ 1]. Y Kpr30BUX yMOBaXx, OB’ A3aHUX
31 CKOPOYEHHSIM JIOCTYITHUX €HEPTrOpecypciB, OCOOJIMBO 3aroCTPIOETHCS Mpoodiiema
3a0€3MeueHHs HaJIMHOTO TEeIUIONOCTaYaHHs COLIAIBHO 3HAYYIIHUX 00’ €KTIB[2].

TpaguiiitHi METOU pPeryIIOBaHHS TETUIOBUX MEPEXK IPYHTYIOTbCA MEPEBAXKHO Ha
CTaTUYHOMY OaJlaHCyBaHHI 3a JOMOMOIOI0 JPOCETbHUX MPHUCTPOIB 1 PYIHHX
OanaHcyBanbHUX KianaHiB[3]. Taki miaXxoAw HE BPaxOBYIOTh AMHAMIYHUX 3MIH
TEIJIOBOTO HABAaHTAXEHHS, JOOOBUX 1 CE30HHUX KOJMBaHb MMONUTY Ta BIIIMIHHOCTEN y
COIaJIbHIN 3HAUYYIIOCTI CIOXHWBa4iB. Y pe3yJbTaTi BUHUKAIOTh CHUTYallli, KOJIU
JacTMHA OO’€KTIB OTPUMYE HAJJIMIIKOBY TEIUIOBY €HEprito, TOAl SK 1HIN —
HEJIOOTPUMYIOTH i1 HaBITh 3a HASBHOCTI JOCTATHLOTO 3araJIbHOTO PeCypcy.

Po3BUTOK aBTOMAaTHM30BaHMX 3acO0IB PETYJNIOBAHHSA BIJKPUBAE MOMKJIUBICTh
nepexoay N0 aJanTUBHUX METOJIB KepyBaHHsS TeruioMmepexamu[4]. Bukopucranss
aBTOMATUYHUX PETYJISATOPIB BUTpAaTH Ta TNepenaay TUCKY Yy TO€AHAHHI 3
EJICKTPOIIPUBOAAMH J03BOJISIE CTAOUTI3YyBaTH TiAPABIIYHUN PEXUM CHUCTEMHU Ta
3a0€3MeUnTH 1HAUBIyadbHE J103YBaHHS TEIUIOHOCIS IJIS KOXKHOTO CroKuBadal[d].
JlonaTkoBO 1HTErpamis TakUX MPUCTPOIB Yy CHCTEMH JUCIETYepu3allli CTBOPIOE
nepeayMOBH JUIsl peaiizaliii aiIrOpUTMIB PIOPUTETHOTO PETYTIOBAHHS.

CyTph NpIOPUTETHOTO MIAXOAY MOJSTae y KiIacu(ikailii CrOXUBaviB 3a PiBHEM
iXHBOI coIllaIbHOI Ta (YHKIIOHAJIBHOI 3HAYYHIOCTI (MEAWYHI 3aKjiaau, OCBITHI
YCTaHOBH, KUTJIOBUNA (POHJI, KOMEPLIIHI Ta TPOMUCIOBI 00’€KTH) Ta BIJMOBITHOMY
Iepepo3Io il TEIIOBOr0 pecypcy B ymoBax nedimuty. Ile mo3Bosse 3abe3nedunTn
MIHIMQJIBHO JOMYCTHUMI MapaMeTpu TEIUIONOCTAYaHHS JJIsi KPUTUYHUX KaTeropii
HaBITh 32 3HAYHOTO OOMEKEHHS 3arajIbHOTO PECYPCY.

3anponoHoBaHUM MiIXiA (OpPMy€e METOJOJIOTIYHY OCHOBY JUIsl BIPOBAIKECHHS
KOHIICTIT «PO3YMHHMX» TEIUIOBUX MEpEeX, Yy SKUX TOEIHYIOThCS TipaBiidyHa
cTabimi3allis, aBTOMaTH30BaHE PETyJIOBAaHHS Ta AJITOPUTMIYHUNA PO3MOIN TEIMIOBOI
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eneprii[6]. Takuii miaxiAg CHOpUse MTiABUIICHHIO €HEPreTUYHOi O€3MeKu MIicCT,
3MCHIIICHHIO COIlIaIbHUX PHU3UKIB Ta OUIBII paIioOHaJTLHOMY BHUKOPHUCTAHHIO
nedInUTHUX eHepropecypcis[7].

Y MICBKHX CHCTEMaxX TeIUIONMOCTaYaHHs PO3MOJIT TEIUIOBOI EHEeprii  Mix
CIIOKMBAa4aMH 32 YMOB OOMEKEHOTO pecypcy TOBHHEH 3JIINCHIOBATUCSA 32
dbopMati3oBaHUMH MaTEMAaTUIYHUMU TpaBIaMH. JJIT 1IbOTO BBOJIUTHLCS MOJIEIb, KA
JI03BOJISI€E BU3HAUUTH 1HIUBIAyalbHUN KOE(DILI€EHT MOCTa4YaHHS Teria JJIsl KOXHOTO
CHOXKMBa4ya Ta 3a0€3MEeYUTH BUKOHAHHS BUMOI MPIOPUTETHOCTI, MIHIMAJIbHHUX
HOPMaTUBHHX PIBHIB Ta clieHapiiB nedimuty. Ha Buxoai Moaens GopMye BEIHMUUHY
(aKTUYHOI TEIUIoBOI Mojayi, 1mo Oyae peani3oBaHa aBTOMAaTHU30BAaHOIO CHUCTEMOIO
yIpaBJIiHHS.

[IpucBo€HHS Kjlacy BHUKOHYEThCS Ha aJMIHICTpAaTUBHOMY PpIBHI MicTa 3
ypaxyBaHHAM (PYHKI[IOHAJIBHOTO MPU3HAYEHHS OYyiBJI Ta HOPMATUBHUX BUMOT JO
MIHIMQJIBHO JOMYyCTUMHUX TemriiepaTyp. KokeH kiiac mae 1HIMBIAyaIbHUN ClIEHApii
00OMEKEHHS TEIJIOBOI MoJayl MpY po3paxyHKOBOMY JA€(DILUTI ra3y, OMOpHI 3HAYEHHS
HaBesieH1 B Ta0muii 1.

Tabmumgs 1.

Koedinientn oOMexxeHHs TerionocTayanHs i kiaciB A-E 3anexHo Bij
CLEHapio AePIIUTy

Kiac 0% 10% 20% | 30%

A (menunmna, JIH3, mkonn) 1,00 1,00 0,95 | 0,90
B (BH3, agMmiH. kpuTHYHI) 1,00 0,95 0,90 | 0,80

C (xutnoBuid GoHN) 1,00 0,90 0,80 | 0,65
D (odicu, komepitis) 1,00 0,80 0,65 | 0,50
E (mpoMucCioBIiCTB) 1,00 0,70 0,50 | 0,30

JIJ1s1 KOKHOTO CIOXKMBaya [ 3a/1at0ThCS:
- MPOEKTHE TeTIOBe HABAHTAKEHHS (Q design,i);
- kjac npioputeTHocTi (A—E), akuii BU3HauUae collalibHy 3HAUYIICTh;
- Barosuii koeQiuieHT knacy (W iqssi);
- KoedinienT aepinuty s BianosiaHoro cueHapio (Kgef);
- MiHIMaJIBHO JOMYCTUMUM PiBeHDb 3a0e3nedeHHs TeTioM (K ,in);
- 3HaveHH: creHapiro aedinuty temwia Def € {0;0.1;0.2; 0. 3}.

[TepBUHHUI TIPIOPUTET CIIOKMBAaYa BU3HAYAETHCS SK:
S; = Wclass(i)' (D
Bin BimoOpakae corliagbHy BaXKJMBICTh 00’€KTa Ta € 0a3010 sl MOAQIBIION
Kopekilii. 3a yMOB Je(iUUTy TEMmIoBOI €HEeprii BeJIUKI CHOXHUBAa4Yl MOXYTh
HETPOTOPIIIHHO BUTICHATH MeHIIi. [1[06 yHUKHYTH II-OTO, BBOAUTHCS MOJIEPATOP:

- (2L ) @
‘e Qref+Qi ’
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Jle Q;— TeIIoBe HABAHTAKEHHSA, (ror — ONODHE HABAHTAXKEHHs (CEpenHe
3HaYeHHS TPYyNH); Y — MapaMeTp YyTJIMBOCTI, IO BPAaXOBYE PO3KUA TEIIOBUX
HAaBAHTAXCHD.

[TapameTp 4y TIMBOCTI:

_a(@ (3)
M)}

e 0(Q) — crangapTHe BiIXHIIEHHS TEIUIOBMX HaBaHTaxeHb, U(Q) — Cepenne
apI/I(l)MeTI/I‘IHe TCIIJIOBUX HABAHTAXCHB.

Cepenne apudmeTnuHe TEIJIOBE HABAHTAKCHHS:

1 4
w(@ =30, @
CTaHI[apTHe BiIIXI/IJ'IeHHSI TCIIJIOBUX HABAHTAXKCHb.
1 )
2
o(@) = |=*2(Q - u@)",
Kopurosanwuii npiopurer:
Si = Si * Li' (6)

Takum unHOM, TpH AeDILUTI MO ABTOMATUYHO «IT1JICUITIOE)» HEBEIUK] 00’ €KTH
Ta OOMEXY€e HaJMIpHE TOMIHYBaHHs BeaukuX. [1[006 oTprmaTu MOpIBHSHHI 3HAYCHHS
JUTSI BCIX CIIOXHMBAY1B, 3aCTOCOBYETHCS HOpMaJi3allis:

NS ™)
Y max(S)’

OTpumaHa BelIMYMHA BapitoeTbes y Mexax Big 0 mo 1 i BuU3HAyae BIJHOCHY
BXKJIMBICTH KOYKHOTO CIIOKMBava 0€3 ypaxyBaHHS CLIEHAPIIO 1eDIIUTY.

[Ticnst BpaxyBaHHS HOPMaJI130BaHOTO MIPIOPUTETY BBOJUTHCS 0a30BUil KOS(DIIIIEHT,
10 BU3HAYA€E MOYATKOBUN PIBEHb TEIIJIOBOTO 3a0€3MeUeHHs 3a 3aJaHIM

CIleHapieM JediluTy:
Kraw,i = max (Kdef,i * Nj; Kmin,i)' (8)

Bemnunna (K, ;) TapanTye JOTPMMaHHS HOPMAaTHBHHUX TEMIIEPATYPHUX YMOB Yy
COIIAJILHO Ba)KJIMBHUX Ta KUTIIOBUX 00’ €KTaX.

CyMa TeIIoBUX HAaBAHTAKEHb, OTPUMAHHUX Ha OCHOBI (K4, ;), K IIPAaBUIIO, HE
301raeThCsi 3 BEIMYMHOIO JOCTYIHOTO TeIia B cuctemi. ToMy BBOJUTHCS MpoLeaypa
MaciTaOyBaHHS.

CyMapHa TerioTa 3a NpOMIXKHUMU 3HAYCHHSIMH:

Qsum = z:(Kraw,i * Qdesign,i)r )
[{i7b0Ba BeIMYMHA, SIKa BIJMIOBIIa€ 0OpaHOMY ClieHapito aediruTy:
Qtarget =(1- Def) * z:Qdesigru (10)

Macmrabyrounii KoegiieHT:
Qtarget - qum (1 1)

)
2(1 - Kraw,i)Qdesign,i
diHanbHUN KOE(ILIEHT TEMIONOCTAYaHHS:

scale —
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Kfinal,i = Kraw,i + Kscale(l - Kraw,i): (12)
[le#t Bupa3 3abe3neuye:
- TOYHE BUKOHAHHS CIIeHapi0 AeilUTYy;
- 30epeKeHHs BIIHOCHUX MPOIOPIA MK CIIOKUBAYaMHU;
- 3aro0irae NepeBUIICHHI0 HOMIHAJIBHOI TETJIOBOI MOTY>KHOCTI.

PGSYJIBTB.T MOI[GJIi — BHU3HAUCHHA PCAJIbBHOI'O TCIIJIOBOI'O ITIOTOKY OJISI KOKHOI'O
CIIOKHMBayda.

Qdeliv,i = Kfinal,i * Qdesign,i (13)

3anpornoHOBaHU ~ aJITOPUTM  TMPIOPUTETHOTO  pEryjioBaHHA  ¢opMmye

30a7aHCOBAaHUN PO3MOALT TEIJIOBOIO HABAHTAXEHHS MK CIOXHBAa4aMH 32 yMOB

0OMEKEeHUX eHepreTHYHux pecypciB. Pucynok 1. Imoctpye poboTy anroputmy npu
nediuuti Teriota = 20%

.-.l..u..ll
1 2 3 4 5 6 7 8 9 10 11
(Kna (Kma (Kma (Kma (Kma (Kma (Kma (Kma (Kma | (Kima | (Kima
S c-C) c-C) ¢C) ¢c-C) c-A) c-A) c-A) c-C) c-C) c¢-D) c-E
EIedpiusz% 301 389 202 468 212 291 426 238 248 700 1200
Hledimmt=20% 248 313 171 370 207 276 386 200 207 520 841

Aobonentu, No

CHoKUBaHHA, KBT

B Jledinut=0% Hedimur=20%

Pucynoxk 1. [TopiBHSIHHS MPOEKTHUX Ta (PAaKTUUHHUX TEIJIOBUX HABAHTAKEHb
a0OHEHTIB 3a crieHapiro aedinuty 20%

AJNTOPUTM MOENHYE TPU KOMIIOHEHTH: MPIOPUTETHY Kiacu(iKalilo CIOKHUBAYIB,
MOJIepallil0 TEIJIOBUX HABAHTAXEHb HAa OCHOBI YYTJMBOCTI CUCTEMH Ta KOPEKTHE
MaclmTadyBaHHs TEIUIOBOrO0 OallaHCy 3 YpaxyBaHHSIM TEXHOJOTIYHHUX OOMEKEHb
KoedilieHTiB. B pe3ynbraTi criokuBaui 3 BUCOKUM COLIAIBHUM a00 TEXHOJOTTYHUM
MPIOPUTETOM OTPUMYIOTh TEILJIO Y TOBHOMY a00 HAOJIM>KEHOMY J10 POEKTHOTO 00CsI31,
TOAl SIK CIHOXKMBaudl HIDKYMX KJIACIB MPOMOPLINHO 3MEHUIYIOTh HaBaHTAKEHHS
BIIMOBITHO 10 0OpaHOTO CIieHapito 1ediuuTy.

3acTOCYBaHHS alTOPUTMY JO3BOJIIE YHUKHYTH HEKOHTPOJIbOBAHOTO 3HIKECHHS
mapamMeTpiB  Mepeki Ta 3a0e3neuye rapaHTOBaHWN  MIHIMAJIbHUNA  PIBEHb
TEIUIONOCTayaHHs Al KOXkHO1 OyziBii. KpiM Toro, Meroauka € yHIBEpCaJbHOIO i
Moxke OyTtu peanizoBana B SCADA-cucremax TEmIoONOCTa4aJIbHUX TMiANPUEMCTB
4epe3 IHTErpaniio po3paxoBaHuX KOeDIieHTiB Krinqy ;-

BucHoBku:

1. 3anporioHoBaHoO (QopMali3oBaHUM MIAXi 0 PO3MOALTY TEIJIOBOI EHeprii,
3aCHOBAHMM Ha NMPIOPUTETHIN Kinacudikalii coxxkuBadi (ki1acu A—E), skuit 103BoJIsIE
30epiraTd HOPMATHBHI YMOBU TEIUIONOCTAYaHHS JJISi KPUTUYHUX Ta >KUATIOBUX
00’€KTIB 3a PI3HUX CIICHAPIiB ACPIIUTY.
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2. BBeneHHs Mojneparopa TEIJIOBOTO HAaBAaHTAKEHHS YCyBae JIOMiHyBaHHS
BEJIMKUX CIIOKHBAdiB Ta 3abe3mnedye OUIbII 30aJaHCOBAaHHW PO3MOJIN TEIJIOBOTO
pecypcy Mik 00’ €KTaMu 3 PI3HOIO BCTAHOBJICHOIO MOTYKHICTIO.

3.3acTtocyBaHHS TpOLEAYpU MacIITaOyBaHHS TapaHTye TOYHE BUKOHAHHS
3aJJaHOTO CIICHapilo0 AeIUTY TEIUIOBOI eHeprii mpu 30epekeHHI BIIHOCHHUX
MPOMOPLINA MiXK CIIOXKMBa4aMH Ta TOTPUMaHHI1 TEXHOJIOTTYHUX 0OMEKEHb CHCTEMHU.

4. 3anponoOHOBaHUN  anrOpuUTM MoOke OyTH  peali3oBaHMN Yy  CKJIajl
aBTOMaTH30BaHUX cucTeM ympaBiiHHA Ta SCADA-mmatdopm TemionocrayaibHUX
HiAPUEMCTB, II0 CTBOPIOE TMEPEIYMOBH JJsl TEpexoay [0 aJanTHBHHUX 1
CHEProe(PeKTUBHUX «PO3YMHHX)» TETNIOBHX MEPEXK.

Cnucoxk jgirepatypu

1. Energy Strategy of Ukraine until 2035: Security, Energy Efficiency,
Competitiveness. — Kuis: KMV, 2017.

2. 3axoH Ykpainu «IIpo remnonocravanus» Big 02.06.2005 Ne 2633-1V.

3. JIbH B.2.5-39:2008. Temnosi mepexi. — KuiB: MinperionOya Ykpainu, 2008. —
180 c.

4. Frederiksen S., Werner S. District Heating and Cooling. — Studentlitteratur,
2013.-380c.

5. Danfoss. Automatic balancing and control valves AFQ, AFQM, AFQMP.
Technical documentation. — Danfoss Heating Segment, 2020.

6. Lund H., Werner S., Wiltshire R. et al. 4th Generation District Heating (4GDH).
— Energy, 2014. — Vol. 68. - C. 1-11.

7. UNDP in Ukraine. District heating modernization projects. — Pexxum noctyry:
https://www.undp.org/ukraine (mara 3BepHenHs: 20.08.2025).

106



CYBER SECURITY AND INFORMATION PROTECTION
DEVELOPMENT OF SCIENCE THROUGH THE LATEST TECHNOLOGIES AND THEORIES

3ACTOCYBAHHS CTE'AHOI'PA®IYHUX METO/IB
JJIA BAXUCTY IHTEJIEKTYAJIBHOI BJTACHOCTI B
KOMIT'IOTEPHUX CUCTEMAX

Kuzkovyi Vadym,
Ph.D.,Student
State University of Information and Communication Technologies

P03BHUTOK KOMIT FOTEpHUX HAYK Ta MUGPOBUX TEXHOJOT1HM y XX CTOMITTI 3yMOBUB
KapJIMHAJIbHI 3MIHM Yy CIOCO0ax CTBOPEHHS, 30€epiraHHs Ta PO3MOBCIOKEHHS
iHopmMmarii. [ndpopmariitHi pecypcu aeaaii yacTiiie Ha0yBaroTh Iu(ppoBoi hopmu, 110
3a0e3neuye X TOCTYIHICTh, IBUJIKE KOMIIOBaHHS Ta MaciiTadyBaHHs. BogHouac Taki
BJIACTMBOCTI CTBOPIOIOTh CEPHO3HI 3arpo3u JJIsl 3aXUCTY 1HTEJIEKTYalbHOI BIACHOCTI,
OCKUTbKH HU(PPOBI 00 €KTU MOXKYTh OYyTH HE3aKOHHO BIITBOpEHI a00 3MiHEH1 0e3
BiJIOMa aBTOPA UM MPABOBIACHUKA.

Oco0nmuBoOi  akTyanbHOCTI 1 mpoOisemMa HalOyBae y cdepli MpOrpaMmHOro
3a0e3nedeHHs, HU(pPOBUX 300paxeHb, ay110- Ta BIJCOKOHTEHTY, & TAKOK HAYKOBHX 1
HaBYaJbHUX MaTepiamiB. TpaguliiiHl MPaBOBI MEXaHI3MHU 3aXUCTy aBTOPCHKUX IpaB
HE 3aBXKH € IOCTaTHbO €()EeKTUBHUMH B YMOBAaX TTI00ATBHUX KOMIT IOTEPHUX MEPEK,
TOMY BUHHKAE MOTpeOa y BAKOPUCTAHHI TEXHIYHHUX 3aCO01B 3aXUCTY, K1 TOTIOBHIOIOTh
3aKOHO/IaBUl IHCTPYMEHTH.

[HTenexkTyasbHa BIIACHICTh y KOMII'IOTEPHUX HayKaX OXOIUIIOE pe3yibTaTh
IHTEJIEKTyaJIbHOI Ta TBOPYOI JISITHOCTI, III0 MatOTh 1H(MOpMaliiiiny npupoay. o Hux
HaJeXaTh AJTOPUTMHU, MPOTPAMHHM KOJ, apXITEKTypu MPOTpaMHUX CHUCTEM, 0asu
JaHUX, BEO3aCTOCYHKH, a TaKOX MYJIbTUMEIiNHI MpoayKTH. OCOONMBICTIO TaKUX
00’€KTIB € MOXJIMBICTH iX 0araTopa3oBOro KOIIOBaHHsA 0O€3 BTpATH SIKOCTI, IO
CYTT€BO YCKJIQJHIOE KOHTPOJIb 32 TOTPUMAHHSIM aBTOPCHKUX TPaB.

Y 11bOMy KOHTEKCTI BaXJIUBY POJIb BiJIITPalOTh METOIM MPUXOBAHOTO MapKyBaHHS
JaHUX, K1 JO3BOJISIIOTH 1€HTU(IKYBaTH aBTOpa a00 MIATBEPAUTH ITPABO BJIACHOCTI HA
uuppoBuil 00’exkT. OgHUM 13 TaKMX METONIB € cTeraHorpadgis — Hanpsam
KOMIT IOTEpPHUX HayK, 110 BHUBYa€ CIOCOOM MPUXOBYBaHHsS iH(popmallii BcepeauHi
IHIIMX JaHUX TaKUM YUHOM, 100 CTOPOHHIN crocTepirad He MIT BUSIBUTH caM (pakT
HAsIBHOCTI MMPUXOBAHOTO MOBIIOMJICHHS.

Ha Biaminy Big kpunrorpadii, sika 3ade3nedye KoH(DIICHIIHHICTh JaHUX MUISTXOM
ix mmdpyBanHs, cTeranorpadis cpsiMoBaHa Ha MacKyBaHHS iHpopMmairii. Y 6aratbox
BUITAJIKaX TMOEAHAHHS Kpunrorpadiuaux 1 creraHorpadiyHUX METOJIB JO03BOJISE
JIOCSITTH BHINOTO PiBHS 3aXHUCTY 1H(POpMAIIii, OCKUTHPKM HaBITh Y pa3l MEPEeXOTUICHHS
JaHUX 3JIOBMUCHUK HE 3/10Taly€ThCs PO HAsIBHICTH MPUXOBAHOTO TIOB1IOMJICHHS.

Haiibinpm mompeHuMu € cteraHorpadiudi METOAM, IO 3aCTOCOBYIOTHCS /10
uudpoBux 300paxeHs. Bonu 6a3yroTecs Ha Moaudikalii HalMeHI 3Ha4ynuXx OiTiB
MIKCENIB, 110 MPAaKTUYHO HE BIJIMBA€ HA Bi3yalbHE CHPUMHSATTS 300pa’KeHHS
JIIOIMHOK0. AHAJIOT1YH1 MiX0I1 BUKOPUCTOBYIOTHCS 1 ISl ayA10- Ta BICOCUTHAIIB, JIe
MpUXOBaHa 1HPOpMallist BOYJOBY€ETbCS Y HAUMEHII OMITHI KOMIIOHEHTH CUTHATY.
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OkpiM  TpPOCTOPOBUX  METOJIB, IIMPOKO  3aCTOCOBYIOTHCS ~ YaCTOTHI
cTeraHorpadiyai MeToAW, SKi TPAMIOIOTh Yy CHEKTpaibHINM obmacti. J[ns mporo
BUKOPHUCTOBYIOTBCSI MAaT€MAaTU4HI IMEPETBOPEHHS, 30KpeMa JUCKPETHE KOCHHYCHE
MIEPETBOPCHHS a00 BEHBJIET-TIEPETBOPEHHSA. Taki MeTOaM € OUIbII CTIHKHUMH 10
CTHUCHEHHA, QUIbTpalii Ta 1HIIMX BUAIB 00pOoOKM HU(POBUX AAHUX, IO POOHUTH iX
NEPCTIEKTUBHUMH IS 3aXUCTY 1HTEJIEKTYaabHOI BIACHOCTI.

Y mOpakTUYHOMY AacleKkTi cTeraHorpadis peani3yeTbCsl y BHUIIISAI LU(POBHUX
BOJIHUX 3HaKiB. [ludpoBuil BOASHUI 3HAK SBJsSE€ COOOI MPHUXOBaHY 1H(OpPMAIIiO,
BOyZ0BaHy y IudpoBuil 00’ €KT 1 Mpu3HAUYeHY IS 1eHTHdiKaIlii aBTopa, BIaCHUKA
a00 JIIECH31MHUX YMOB BUKOpUCTaHHs. Taki 3HaKU MOXKYThb OyTH SIK BUIUMUMH, TaK 1
HEBUJMMUMH JIJIs1 KOPUCTYBAua, 10 PO3IIUPIOE MOKIMBOCTI iX 3aCTOCYBaHHSI.

3actocyBaHHS UM(POBUX BOJISHHUX 3HAKIB JO3BOJIIE BUPINIYBAaTH HHU3KY
MpPaKTUYHUX 3aBJaHb, 30KpeMa IMiATBEP/HKCHHS aBTOPCTBA, BUSBICHHS (DAKTIB
HE3aKOHHOTO KOIIIOBAHHS, KOHTPOJIb PO3MOBCIO/I)KEHHSI KOHTEHTY Ta 3a0€3IeUYEHHs
LIUIICHOCTI JaHuX. J[Jis HayKOBUX MOCHIJKEHb BAXKIMBUM € aHaji3 €PEeKTHUBHOCTI
CTEraHOrpapiyHUX METOJIB 3a KPUTEPISIMH HENMOMITHOCTI, CTIHKOCTI 0 aTaK Ta
0OYHUCITIOBAIIBHOT CKJIAJHOCTI aJTOPUTMIB.

CyuacHi gocnipkeHHs y chepl KoM FOTEPHUX HAYK IEMOHCTPYIOTh TEHAEHIIIO 10
iHTerpauii creraHorpaIyHUX METOJIB 3 TEXHOJIOTISIMU IITYYHOrO I1HTEJIEKTY Ta
MAIIMHHOTO HaBYaHHA. Taki MiIXOAW JO3BOJIAIOTH ABTOMATHYHO ONTHUMI3yBaTH
npoiiec BOy10ByBaHHs iH(GOpMaIlii Ta MiABUILYBAaTH CTIHKICTh 10 cTeraHoaHamizy. Lle
BIIKpUBA€ HOBI MEPCHEKTHBU JIsI PO3BUTKY CHCTEM 3aXUCTy IHTEIEKTYyaJbHOI
BJIACHOCTI.

OTtxe, creraHorpadiuyHi METOAU € BAXJIMBUM 1 MEPCHEKTUBHUM 1HCTPYMEHTOM
3aXUCTy iHTENEKTYalbHOI BJIACHOCTI B CyYaCHMX KOMITIOTEPHHX CHCTEMax. Ix
BUKOPUCTAHHS J03BOJISE JIOTIOBHUTH TPAIUIIAHI IPaBOBI Ta KpunTorpadiyHi 3acodu
3aXHUCTY, 3a0€3Meuyouu O1IbII KOMIUIEKCHUN M1AXI] 10 OXOPOHU LIU(PPOBUX PECYPCIB.

Cnucoxk Jgireparypu:
1. Peticolas F., Anderson R, Kuhn M. Information Hiding — A Survey. Proceedings
of the IEEE. 1999.
2. Cox I, Miller M., Bloom J. Digital Watermarking. Morgan Kaufmann
Publishers, 2002.
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AHAJII3 MOXKJIMBOCTEHN 3ACTOCYBAHHSA
IHOKA3HHUKIB CVSS, SSVC, EPSS, CISA KEV JIJI5
CUCTEM YIIPABJIIHHA BPA3JINBOCTAMUAU

CamoiiioB AHapiii,
CTapIInii BUKJIaga4y
Kpemenuy1ipkuii HallioHaIbHUN yHIBEpCUTET iMeH1 Muxaitina OctporpaacbKkoro

3acobu aJis 311MCHEHHS KiOep3JI0YMHIB HEBIIMHHO €BOJIIOIIOHYIOTH Ta €, HaXKallb,
HEMHUHYYOIO0 CKJIa70BOI0 IudpoBoi TpaHchopmarliii. YcraHOBH, AUIOBI Koja Ta
IIPUBATHI 0COOM MOTPEOYIOTh JOCBITUEHOT MPOTHIIT ITUM HeOe3neKam, 10 OKPECIToe
croci0 kibep3axucty Ta 30epexxenHs iHpopmartii. Y 2007 p. nocmipkeHHs [ 1] BusBuio,
[0 KOMI'IOTEPHU 13 JOCTYIOM JO0 MEPEXl MOTEepHaroTh BijJ] XaKEPChKUX HaIMaJiB Y
cepelHbOMYy KOXHI 39 cekyHI. ABToMaru3alis IMOIIYKY Bpa3jiuBHUX KOMII IOTEPIB
JOCSTAaeThCA 3aCTOCYBAaHHSAM CKpUNTIB. Hamipu 3J10BMHCHHKIB 3/1€011BIIOTO MAIOTh
(1HaHCOBY METY, a TaKOX JUIsl 0OMaHy, MPUBJIACHEHHS 4Y>K01 OCOOMCTOCTI Ta 1HIIMX
3JIOYMHHUX JiH [2].

OOGcsr mopiuno onpuiatoaHioBannx Common Vulnerabilities and Exposures (CVE)
3HA4YHO 30LIbIIMBCS, a BigomMocTi 3 HamioHanbHOi 0a3u JaHUX BPas3IUBOCTEH
JEMOHCTPYIOTh CTajo 3pocTarounii piunmii mpupict [3]. 3a 2025 p., craHoMm Ha
cepeauHy TrpyaHs, oTpuMaHo Ta obpooOseHo 47807 CVE. 3 HuxX mnpoaHajai30BaHO
TuIbKU 40689. 115 TeHIeHIIis 3pOCTaHHs He BUSBIISIE 03HAK CIIOBIILHEHHS, CTBOPIOIOUN
THCK Ha KOMaHAM OE€3MEeKH MO0 OIlIHKH, PaHXyBaHHS Ta YCYHEHHS MOCTIIHO
pO3IIMPIOBaHOi chepH KibepaTak.

Take mocTymoBe 3pOCTaHHS KUIBKOCTI BIJOMHX Bpa3IMBOCTEH KiOepOe3neku
(CVE), BuMmarae cuCTeMaTHYHOTO MIAXOAY A0 YIpaBiiHHS BpasiauBocTsiMu (VM) Ha
mianpueMcTBi (opradizaiii). s VM, siki € 0CHOBOIO 3aXUCTY 1HPOPMAIIHHUX CUCTEM,
HE BCl Bpa3JIMBOCTI OJIHAKOBO HeOe3neuHl, a 3ocepelkeHHs Ha kputuuHux CVE
JI03BOJISIE ONITUMI3yBaTU PECYPCH.

Cutyarliss MO0 aTaKk Ta BPa3JMBOCTEH MOXYThb BioOpa)xaTuCS KIHOYOBUMU
inaukaTopamu: Common Vulnerability Scoring System (CVSS), Stakeholder-Specific
Vulnerability Categorization (SSVC), Exploit Prediction Scoring System (EPSS), a
tako’k Known Exploited Vulnerabilities (KEV) Bin CISA, skxi BU3HA4atOTh BEKTOPU
aTak 1 CHOPHUAIOTH OMNTHMI3aIii pecypciB iH(POPMAIIHOI CHCTEMH ITANPUEMCTBA
(opranizarrii).

Mertoto poOOTH € aHaNi3 Ta MOPIBHAHHS CHWJIBHHUX 1 CIA0KMX CTOPIH MOKA3HHKIB
BpasnuBocteit CVSS, SSVC, EPSS, CISA KEV s epextuBHOT poOOTH 3 yTIpaBIIiHHS
BPa3JIMBOCTSAMHM Ha MiMPUEMCTBI (OpraHizaiiii).

Common Vulnerability Scoring System (CVSS) [4] — cranaapTHa cucTema
OI[IHIOBaHHSI Bpa3iauBocTel, po3pobieHa FIRST.org, sika mpucBoroe uncnoBuii 6ai Bif
0 nmo 10 BpaznuBocCTi, BijoOpaxatouu ii kputuuHicTh. [loTouna Bepcis — CVSS 4.0
(2023) mae mokpalieHHs: METPUK JIJIsi TOYHOI OLIHKU. CucTeMa MOIiIs€ METPUKHU Ha
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0a30Bi (€KCIUTyararlisi, BIUIUB Ha KOH(PIAEHIIHHICTD, IIUTICHICTD 1 JOCTYITHICTh), 4aCOBI
(piBeHB 3piIOCTI EKCIUIONTY) Ta €KOJIOTTYHHH (KOHTEKCT MiANMPUEMCTBA (OpraHizais).

CVSS mBuako knacudikye BpaznuBocTi 3a piBHAMU (Husbkuii, Cepenniii,
Bucoxkuii, Kputnunwuii), 1o copolnye mo4aTkoBe COpTyBaHHS: BPaXxOBY€ CKIIAJHICTb
aTakd Ta MPUBLIET I aTaKH, 10 JTOTOMAarae OIiHUTH MOTCHIIIHHY IITKOTY.

Opnax CVSS 30cepemKyeThes Ha 3arallbHUX XapaKTEPUCTUKAX I1€1 BPa3IMBOCTI,
IrHOpYyIouM (haKTUYHE BUKOPUCTAHHS MEPEXkKi 3TOBMUCHUKaMU. barato Bpa3nuBocTei
13 BUCOKMM 0asioM (Hampukiia 9+) HIKOJIU HE BUKOPUCTOBYIOTHCS, 1110 MPU3BOIAUTD 10
«XUOHUX CHpalbOBYBaHb» 1 MEpPEeBaHTAKEHHS KoMmaHj Kibep3zaxucty. CVSS He
BpPaxoOBYy€ peallbHy KOHTEKCTYaJlbHy BaXKJIMBICTh AaKTUBIB, 110 POOUTH iX MEHII
JTUHAMIYHUMH Yy TPIOPUTH3AIli, [0 MOXE 3HHM3UTH TOYHICTh Y KOHTEKCTI
nianpueMcTBa (opranizari) [5].

Stakeholder-Specific Vulnerability Categorization (SSVC) [6] — BxxuBae nepeBo
pilIeHb IS MAXOAY 10 KepyBaHHS BPa3IMBOCTIMU, HATOJIONIYIOUHA HA KOHTEKCTHOMY
npioputezyBanHi. SSVC 3amilnye 3arajibHe NPIOPUTE3yBaHHS y CTPYKTYPOBAHOMY
BUIJISIl YXBaJI€HHS PIllIEHb, 3aCHOBAHUX HA MOTpedax 3alllkaBICHUX CTOPIH, BILIUBI
111 Ta PAKTUYHOMY KOHTEKCTI.

Ha Bigminy Bix CVSS, siki Hagarots unciioBi 6anu, SSVC knacudikye Bpa3irBOCTI
Ha OCHOBI IXHBOI 3HAYYIIOCTI [l KOHKPETHUX 3alliKaBJIeHUX cTOpiH. [lopiBHSIHO 3
CVSS, SSVC ycyBae neski Heponiku CVSS, 30cepeKy0unuch Ha OpraizaiiHoMy
Tl Ta (akTU4HIA BaXIMBOCTI BpasznuBocTed. SSVC Bu3HAYa€ YOTUPU MOMKIIMBI
pesyabtat A KibeprnpodecionamB. [ligcTaBoro €: OIIHKK TOJIOBHUX YHHHHUKIB
MPUIHATTS pIllIEHb: CTaTyC BHUKOPUCTAHHS, TEXHIYHUWA BIUIUB, PYXJHUBICTh Ta
aKTyaJbHICTh akTUBIB. ToOTO MOTPiIOHO BHUMTH 3a MEXI 3araJbHUX OIIHOK Ta
3a0€3IMeUNTH YiTKi, 3aXHUIIEHI MIIAXU A1 11 Ki0epdaxiBIliB.

Onnak, SSVC 3Ha4HOI0 MIPOIO MOKJIAAAETHCS HA JIFOJICHKE CY/IKEHHS B KOXKHOMY
MyHKTI JepeBa [JIsl YXBaJ€HHS pIIICHHA, HE IHTETPOBAaHUN 3 YINPaBIIHHAM
Ypa3JMBOCTSIMH B pealbHOMY Yaci, a TAKOX HE Ma€ 3MOTH NIEPEBIPATH BUKOPUCTAHHS
Bpa3JIMBOCTI JjIsl IEBHOI OOCTAHOBKH.

Exploit Prediction Scoring System (EPSS) [7], Takox Big FIRST.org, Ha ocHOBI
MalIMHHOTO HaBYaHHS, MPOrHO3Y€ MMOBIPHICTh €KCILTyaTallii Bpa3JIMBOCTI MPOTATOM
Hactynaux 30 mHiB. Orinka konuBaeTbes Big 0 10 1 (a6o 0%-100%), ne HaBuUi
MOKAa3HUK BKazye Ha HalOuibmmii pusuk. EPSS Bepcis 4 [8] (Oepezenb 2025)
BukopuctoBye nani 3 CVE, peansaux excruiontiB (honeypots, IDS) Ta iHmmx mxepen
it moaeHHuX oHoBieHb. EPSS nomoHioe CVSS, 30cepemkyrounch Ha po3Biili
3arpo3, BiJIJIa€ MPIOPUTET BPA3JIUBOCTSM 13 BUCOKOIO HMOBIPHICTIO aTaKH, 3MEHITYIOUH
HABAHTAKCHHS HA KOPIIOPATUBHI (OpraHizaiiitHi) koManau. J{oCiiKeHHs TOKa3y0Th
[7], mo CVE BuUKOpHCTOBYIOTH, SIK TIpaBuio, Ha MeHie HiX 5%, 1 EPSS Touno ix
inenTudikye. [arerpartis 3 Vulnerability Scanners 103BoJisie aBTOMaTU3yBaTH MIPOIIEC.

CmalOkicTIO Mozell € 1i 3aJeXHICTh B SIKOCTI JAaHUX 1 HEQOOIL[IHKA HOBHX
BpasnuBocTel 0e3 ictopii BukopuctanHsa. Kpim toro, EPSS He BpaxoBye BIIMB Ha
KOHKpPETHE MIANPUEMCTBO (OpraHizailito), TOMy Kpalle MO€JHYBaTH BUKOPUCTAHHS
METPHUKH 3 IHIIUMHA METPUKAMH.
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CISA (KEV) [9] — noBinHuk Big AreHTCTBa 3 KiOepOesneku Ta iHPppacTpyKTypu
CIIA (CISA), mo MiCTUTh BPa3JIHBOCTI, SIKi BUKOPUCTOBYIOTHCS Y PEATHHUX aTaKax.
CranoM Ha rpyneHb 2025 poKy MOBITHUK MOCTIHHO OHOBIIOETHCS: 9 TpymHs 2025
nonano CVE-2025-62221 ta CVE-2025-6218 3 mopamamu 1oA0 MOEpexXoay Ta
nemainamu (3aBeprieHss 10 30 rpyanst). KEV noctynauit y hopmarax CSV ta JSON
JUTSI IHTETparlii.

KEV mpomnonye nepemnik Bpa3IuBOCTEH, sIKI BXKE €KCIUTYaTYIOThCS 37I0BMHUCHUKAMH,
110 POOUTH HOTO UYIOBUM JIsl HeTaiHOoTo yropsakyBanHs. denepanbhi areninii CIIA
mycsaTh Bumnpapisath KEV-ypazauBocTi y cTHcii TepMiHH, a OI3HEC MOXKe
BUKOPHUCTOBYBATH HOT0 JiJ1s hOKYCYBaHHS HA HAUMPIOPUTETHIMNX (BUCOKOTO PU3HKY)
CVE-Bpa3nuBocTsiX.

Ha Binminy Big CVS, sikuit BUMIpIOE TEOpETUYHE 3HAYEHHS 3HAUy1I0CT1, Ta EPSS,
SAKUW TIPOTHO3YyE KOPOTKOCTPOKOBY MMOBIpHICTh Bukopuctanusa, KEV Hanae
MIATBEPKEeHI Joka3u ekciutyatarii. lle Oinapumit curnam: ab6o CVE 0Oyno
BUKOpUcTaHo, abo Hi. lle pobute KEV yHIKanbHO [1€BUM, OCOOJUBO I
MePEBAHTAXEHUX KOMaH/, SIKI MPAarHyTh 30CEPEAUTHICS Ha BPA3IUBOCTAX 3 PCATHHIM,
MPOICMOHCTPOBAHUM BIUIMBOM Ha jaHAmadt 3arpo3. Cnadbkumu croponamu KEV €
HEBEJIMKE TIOKPHUTTS BUKOPUCTAHUX JIMIIIE TTEPEBIPEHUX BPA3IUBOCTEH, a HOro po3mip
oOMexxeHuid: coTHl 3amuciB npotu THcsy CVE mopiuno. KEV He moxe Oytu
MPEUKATUBHUM 1 HE HAJIa€ KUIbKICHOI OIIHKHU.

Jymaroum mpo MOBHOTY Ta YHOPSAJIKOBAHICTH 1H(OpMaIi Ta pillleHb 100
KiOepOe3neKky, YIpaBIiHHS BPA3IUBOCTSIMHU MIANPUEMCTBA (Oprasizaiii) Moxe
BukopuctoByBatu CVSS, SSVC, EPSS ta KEV pa3zom s B3aemogonoBHeHHs: CVSS
omiHIOE TsKKICTh, SSVC nmomae meBHy mpioputesarito, EPSS — 1e #iMoBipHICTS
excrutyatariii, a KEV — dakruuno Bukopuctani excrotu. CVSS € cratmuHuM 1
MO3Ke TIEpeoIliHIOBaTH pu3nuku, EPSS — nuHaMiuHuii 1 mpOrHO3HUM, ajie 0a3y€eThCs Ha
nanux, a KEV — aBroputeTHuii, ane oOMexxeHu .

Buxopucrani pazom, CVSS, SSVC, EPSS ta KEV MOXyTh BUKOHYBaTH Taki
(dyHKIIII:

1. CVSS Hagae nocnioBHY OCHOBY JIJISl OLIIHFOBAHHS.

2. SSVC nopmae mnepBUHHY TMpiopuUTe3allilo Uil Y3TOJKEHHS 3YCUIIb 3
BIJIHOBJICHHSI 3 OpTraHi3al[iitHUMHU LTSIMHU.

3. EPSS Hanae npaktuuHy iHGOpMaIlilo Ipo 3arpo3u eKCILTyaTallli, J03BOJISIOYN
KOMaHJIaM C(pOKyCyBaTHCs Ha HalO1IbII HaragbHUX BpasnuBocTsax. EPSS nomomarae
30CepEeAMBIINCH HA TIPIOPUTETAX 3 BUIIOK IMOBIPHICTIO €KCIUTyaTallii, o 3MEHIIY€
myM omiHok BpaznuBocTi. EPSS we 3amintoe CVSS, ane mokpariye ioro, Haxaro4u
MPOTHO3HY 1H(hOpMaIlito, 6e3MeKy, JO3BOJITIOYN KOMaHIaM HeTaiHO 30CEPEeIUTHCS Ha
3arpo3ax.

4. KEV — aBroputeTHuii, ajge oOMexeHuH oOcar iHdopmalii: JHIIe om0
(baKTMYHO BUKOPUCTAHUX €KCIIJIOUTIB.

Jlist y3aranbHEHOro MiAIpHEMCTBA (OpraHizailii), 1HTErPOBaHUWA MIAXIT MOXKeE
MOX€ MaTH TaKy CXeMy BUKOpUCTaHHS Moka3zHUKiB: CVSS mis OCHOBHOI OIlIHKH,
SSVC nana nepBuHHOiI po3cTaHOBKHM mpioputeTiB, EPSS mns npornosyBanHs
(manpuknan, mopir threshold > 0.2 nns nmpuopurera) Ta KEV sk «uepBonmii
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mpanoperby s HerahHux KpokiB. CTpykTypu Ha KitanT Vulnerability Management
Chaining [10], moexnyt0Th iX y nepesa pinieHb. 1le 3MeHIye XxubH1 cripaIffoBaHHs Ta
CIpSIMOBYE KOMaHAM KiOepOe3lekn Ha CIpaBKHI BEKTOPH 3arpo3, OCOOJIMBO Yy
XMapHHUX CEPEIOBUIIAX.

Takum uymnom, anam3 MoxkauBoctern CVSS, SSVC, EPSS, CISA KEV gns
YOpaBIIiHHS BPA3JIMBOCTSAMHU Yy MpakTU4HIN peamizamii 2025 poky nokasye, mo CISA
KEV — ne o60B's3koBuit MinimyMm, ane CVSS 3anuinaeTbcsi OCHOBOIO, X04a caM IO
co01 Bxke He € e(heKTUBHUM JIJI CydyacHOro npuoputusyBanHg. SSVC npuoputusye
3YCHWJIJIA 11010 BITHOBJICHHSI CUJIaMH TTiAnpueMcTBa (opranizaiiii). EPSS mMoxe HagaTu
nporHo3yBaHHs, aje pazoM 3 KEV po6asate VM Okl OpieHTOBaHUMU Ha PU3UKH.
BnpoBamxeHHsl MO€IHAHHS TOKA3HUKIB JTO3BOJIUTH MEPEUTH BiJ PEAKTUBHOTO 0
IIPOAKTUBHOTO YIPABIIHHS BPA3JIUBOCTIMH 3 METOIO MIHIMI3aIlli KIOEppU3HUKIB.
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3MIHA MPO®ILIAKTUYHOI TAPAJIMT'MHU KAPIECY
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Camrok Ouabra /ImurpiBHa,
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ToBapucTBO 3 0OMEKEHOIO BIMOBIIATHHICTIO «E€BPOTICHCHKUA METAYHUT
yHiBepcuteT», M. J{Hinpo, Ykpaina

Pomanenko Ousiena I'puropiBna,

JOKTOp MEIMYHHUX HayK, podecop, 3aBinyBad kadeapu CTOMATOJOTI,
ToBapuCcTBO 3 0OMEKEHOIO BIMOBIIATHHICTIO «E€BPOTICHCHKUIA METAYHUT
yHiBepcuTeT», M. JIHinpo, Ykpaina

Octposcbka CeiTiiana CepriiBHa,

JOKTOp 010JIOTIYHUX HayK, npodecop kadeapu pyHI1aMEeHTaIbHUX HAYK,
ToBapucTBO 3 0OMEKEHOIO BIJIMOBIIAIBHICTIO «CBPONEHCHKUN METUUHUN
yHiBepcuTeT», M. JIHinpo, Ykpaina

I'epacumuyk Ilerpo I'epacumoBuy,

KaHAUAAT MEIUYHUX HAYK, JOLICHT, IOLEHT Kadeapu cTOMAaToJIOr1i,
ToBapucTBO 3 0OMEKEHOIO BIJIMOBINAIBHICTIO «CBPONEHCHKUN METUUHUN
yHiBepcuTeT», M. JlHinpo, Ykpaina

I'anaea Codis IOpiiBHa

3100yBay 3HaHb

ToBapucTBO 3 OOMEKEHOIO BIJIMOBIIAIBHICTIO «CBPONEHCHKUN METUYHUN
yHiBepcuTeT», M. J{Hinpo, Ykpaina

Kapiec 3y0iB € 0lHUM 13 KJIIFOYOBUX BUKJIMKIB Cy4aCHOI CTOMATOJIOT11, BpaXOBYIOUU
3pOCTarvy MOIIMPEHICTh Ta IHTEHCUBHICTH 1ILOTO 3aXBOPIOBaHHS. TOMy 0COOJIHMBOT
aKTyaJbHOCTI HaOyBa€ BHPIMICHHS MPOOJEMHU TMOMYKY e(QEeKTUBHUX IUIAXIB
Mpo(UIAKTUKY 1 HEpEeCTaBpaIliitHOTO JIIKyBaHHs Kapiecy [1]. Y cBoio yepry, eBomolis
€TI0JIOT1YHO1 KOHIIEITYaJIbHOI MOJIEI Kapiecy CIOHyKajaa JO aKTUBHOTO MEPEerisiay
MIIXO/IB 70 OpraHi3amii Ta TMPOBEICHHS SK JIKYBAIBHHUX, TaK 1 MPOQPUIAKTUIHUX
3aXO0/IiB.

MeToto HOCTIKEHHS CTalo y3aralbHEHHS Cy4acHO1 HayKoBOi 1H(OpMaIlii moa0
PO3yMIHHS CYTHOCTI Tpo(dilakTH4HOI isocodii kapiecy 3yOiB B yMOBaX ChbOTOACHHS,
M1CIIsl NPUHIIMIIOBOI 3MIHUM TPaKTyBaHHS €TI0JIOTTYHOT KOHIENTYaJIbHOT MOJIET Kapiec.

B icTtopmyHOMYy IUIaHI CHOYAaTKy Kapiec pO3MVISIAANM K 3aXBOPIOBAHHS,
1HILIOBaHe Hecneuu(PiuHUMH MIKpoOpraHizMaMu. B mopanmpimioMy mpuilliuig a0
CXBaJIIOBAHHSI Kapiecy B poOJli  «IH(EKIIHHOTO» 3aXBOPIOBAHHS, BUKJIMKAHOTO
cnenupiuauMu  OaktepiaMu. [, B KIHIIEBOMY pe3yibTaTl BU3HAYEHHS Kapiecy
pPO3MIIIEHO B paMKax «0araro(akTopHOro HeiH(EKIIHHOTO JAMHAMIYHOIO
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3axBoproBaHHM». CyyacHa mapagurma Kapiecy miaTpuMye «3MilaHui 0akTepiaabHO-
EKOJIOTIYHUN MiaXim» gK (akTop, BIAMOBINATBLHUN 3a BUHWKHEHHS Ta MATOTCHE3
Kapi03HUX ypaxeHs [2].

3aranbHOBIIOMO, IO Kapiec 3y0iB Mae 1H(QEKIIHY TpuUpoxy, OCKIIbKU
CHOpUYUHIETbCS OakTepisiMu (TepeBakHO Streptococcus mutans Ta Streptococcus
sanguis) y MOpoXHUHI poTa. ToMy MpoTIromM 0araTh0X ASCATHIIITH Kapi€Cc OMUCYBaBCS
K 1H(EKIIHHEe TPAaHCMICUBHE 3aXBOpIOBaHHS. B pe3ynbrari Oyio 3amporoHOBAaHO
KJIIHIYHI cTpaTerii i 3armo0iraHHs 9u 3aTPUMKH Tepeadl IUX OpraHi3MiB, a TaKOX
cripoOu IpUAYMUTH a00 HaBITh 3HUIIWTH MATOTEHHI MIKPOOPraHi3MH B POTOBIM
nopokHuHi. Tepamis, SK TUIBKHA JoAuHA Oyna «iH(]ikoBaHa», BKIOYaIa B cebe
3HUILECHHS OaKTepiid, 0 BUKIUKAIOTh 3aXBOPIOBAHHS, IIIIXOM BUKOPUCTAHHS I[1JI01
HU3KUA MPOTUMIKPOOHMX IperapariB ado, Ha PIBHI ypaKeHHS, IUISIXOM BHUIAJICHHS
TKaHWH, aX 10 3710poBoro AeHTUHY [3]. OnHak cripoOa BUKOPIHUTHU MEBHI OakTepii 3
JICHTAJIBHOI O10ILTIBKU € HE3[IHCHEHHOIO MICI€I0, OCKIIIBKU TIepei0adyBaHi MaToreHu
€ CGHJIOTCHHUMHU [Ji MOPOXKHUHU pOTa 1 3aJMIIAThCA YJieHaMH OaKTepiaibHOTO
KOHCOPIIIYMY, HE3aJIEKHO Bij cIpo0 iX yCyHEeHHs [4].

Kapiec 3y0iB Tenep po3yMieThes gk HeiHekIiiine 3axBoproBanns (HI3). [Ticns 72-
i cecii BcecBiTHROI acamOiei oXOpoHH 370poB'st BCecBITHBOI opraHizailii 0XOpoHU
3nopoB'ss (BOO3) y Kenesi (IBeimapis) y tpaBHi 2019 poky BcecBiTHs
cromarosioriyia ¢enepauis (FDI) ta MixHapoaHa acoriaifisi CTOMATOJIOTTYHUX
nocnimxeHb (IADR) mianucanu chijibHy 3asiBy MpO BKIIIOUEHHS Kapiecy 3yOiB 10
gucaa HI3 [5]. 3a manumu BOO3, HI3 — 11e 3axBoproBaHHS 3 BEJIUKOK TPUBAIIICTIO,
K TPaBUIIO, Ha3uBalOThCcs XpoHiuHuMmH. HI3 3a3Buuail mMaroTh 0e3iy CyImyTHIX
(bakTopiB, AKI MOXKYTh MOSICHUTH X MOYATOK, BKIFOUAIOUM T€HETHUYHI, (1310JI0T14HI,
€KOJIOT14HI Ta TIOBEAIHKOBI JETEPMIHAHTH [6].

VY crarti [7] aBTOpamMu CUHTE3Y€THCS KOHIIENTyallbHa KOHCTPYKIIiS Kapiecy 3y0iB
ak HI3 Ha oOCHOBI cCydacHMX JaHUX 1 OOTOBOPIOETHCS HAJEKHE JIKYBaHHS
3aXBOPIOBaHHS B 1bOMY KOHTeKCTi. Kapiec 3y0iB mepednioB Bia po3risgy sk
TPAHCMICUBHOTO Ta 1H(EKUIHHOTO 10 €KOJOrIYHOro Ta HelH(EKIIHHOro
3axBOpIOBaHHSA. DaKTOPU HABKOJIHUIIHHOTO CEPENOBHINA, TaKi SK YacCTe BKUBAHHS
LYKPY, MOPYILIYIOTh cUMO103 3yOHOI O10TUIIBKH, IO MPU3BOAMUTH 0 AUCO103Y, SIKUN
CIpHsie BHHUKHEHHIO Ta TIPOTPECYBAHHIO Kapi03HOTO YpakeHHs. TakuM 9MHOM, Kapiec
3y0iB — 11€ 1UcOaKTepios, a He iHPeKIis.

Cama nuiie mpUCYTHICTh MependadyBaHOro MaTOreHy HEe0OOB’SI3KOBO BUKJIMKAE
3axBoproBaHHs. JliliCHO, TATOT€HHI MIKpOOPTaHi3MH TpPH Kapiecl MPUCYTHI 1 B
3I0POBHX YMOBaX, ajie B OUTbIIT HU3bKUX KOHIICHTPAIIISIX, III0 BKa3ye Ha Te, IO iX HE
MOKHa BBaXKaTH 1H(EKIIHHUMH 3a CBOEIO Mpupoaoro. He icHye ojHiel KOHKPETHOT
OakTepii, M0 BUKJIMKAE 3axXBOproBaHHA. HaBmaku, kapiec 3y0iB Ma€ MOMIMIKpOOHY
MPUPOY, 110 BUKIMKAETHCA KOMEHCATLHUMHU OaKTEpisiIMH, SKI MOTEHIIHHO MOXYTh
BUKJIMKATH 3aXBOPIOBAaHHSA TpH HE30aTaHCOBAaHMX YMOBaX HABKOJMIIHBOTO
CEpelOBHUILA, BUKJIMKAHUX YaCTUM MPUMOMOM 1 BEITMKOIO KUIbKICTIO IyKpiB. [1ix vac
€KOJIOTTYHOT0 TUucOaiaHCy, BIIOMOTO sK A1c0103, 3yOHa O10TUTIBKA M1IAETHCS CTPECY
yepe3 CHJIBHOKHUCIT YMOBH, TEPETBOPIOIOYM KOMEHCAJIIB Ha TMaTOOIOHTIB, SIKi
MOTEHI[IHHO BUKJIMKAIOTh 3axBOproBaHHsS [8]. OTxe, MPUCYTHICTh cHeHUpIYHUX
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OakTepiii, TakuX SK S. mutans, siki OyJid 3BUHYBa4y€HI B IKOCTI MTaTOT'€HY, 1110 BUKJIUKAE
Kapiec 3y0iB, HE BU3HAaUa€ HaOYyTTs 3axXxBOprOBaHHS. OCKITbKHA 3MIHA HABKOJHMIITHHOTO
CepenoBHUIlla TTOPOKHUHK POTA BIAMOBIIAIOTH 3a MEpexiy Bij cuM0i03y A0 AUCOi03Yy,
Tun OakTepiil y 3yOHIM O10TUIIBII CTa€ MEHII BaXJIMBUM, HIK 3arajibHa MeTa0oJiyHa
aKTUBHICTh OAKTEepiaIbHOTO KOHCOPIIIyMY B OaraTux Ha I[yKpH 1 KUCIHX YMOBax.

PoToBa moposkHUHA € CKJIaJHOI0 €KOJOTIYHOI0 cucTeMor0. OpanbHuil MiKpobioM
BKJIIOYA€ KOMEHCaJbHI, CHMOIOTMYHI Ta TATOreHHI MikpoopraHizmu. OpanbHa
MIKp0O0OiOoTa € HOpMaJbHUMHU MEIIKAHIIMU TMOPOKHUHU POTa, SIKI MOXYTh CTaTu
NaTOT€HHUMH MPU MOPYIICHHSIX HABKOJIMIIIHBOTO cepeoBuia. Cama Juiiie HasiBHICTb
O10TUTIBKM, sIKa TOBCIOJIHO 3YCTPIYA€ThCS Ha TMOBEpXHiI 3y0iB, HE OyJe BU3HAYATH
3axBoproBaHHs. JlieTu, GaraTi Ha I[yKpH, BUKJIMKaIOTh YTBOPEHHS Kapi€COr€HHUX
O10TUTIBOK, 5IKi, B CBOIO Yepry, 301JbIITYIOTh PU3UK PO3BUTKY KapiO3HUX YPaKEHb.

Xouva Ourpmricts HI3 maroTe pi3Hi eTiofioriuHi (hakTOpH, BOHM MalOTh CXOXKI
¢bopMH TOBENIHKM JIIOJUHH, IMOB'S3aHI 3 PU3UKOM MJI 3JI0pOB', Takl SIK BHUCOKE
CTIOKMBAHHS IYKPY, BXKHBAHHS aJKOTOJIO, BUKOPHCTAHHS TIOTIOHY, HEIOIMaHHA 1
HU3bKa (pi3MyHA aKTUBHICTH a00 MAJIOPYXJIMBHM cnoci0 kuttd. Bei 11 hakTopu TicHO
MOB'A3aH1 3 TICHUXOJIOTIYHMMH, COLIAJIbHUMH, KYJbTYPHHUMH Ta EKOHOMIYHUMH
yMoBamMu [9]. OCKUIBKM OCHOBHHMM €TIOJIOTIYHUM (aKTOpoM Kapiecy 3yOiB €
CHOKMBAaHHS IYKpY, HENpaBUJIbHI XapyoOBl 3BUYKH Ta HEJOCTATHIA KOHTPOJIb
O10IUTIBKY, BIAMOBIJIHO MOXHA CTBEPJKYBaTH, IIO 1I€ 3aXBOPIOBAHHS MAa€ CILIbHI
dakTopu pusuky 3 iHmUMU cucreManmu HI3, Hanpukiian, n1iabeTom Ta OKUPIHHSM.

Hiticno, B HepaBHBOMY 3BiTI BOO3 1npo 310poB'st MOPOKHUHU POTa UIETHCS TIPO
HEOOX1/IHICTh YCYHEHHS «3arajibHHUX (DAKTOPI1B PU3UKY 3aXBOPIOBAHb OPOKHUHU POTa
Ta IHIMX HEIHPEKIINHUX 3aXBOPIOBaHb 3a JIOMOMOTOK) KOMIUIEKCHOTO IiJIXO.Y,
MPUAUISIOYN OCOOJMBY yBary KJIIOUYOBHM pU3UKAM, TaKUM SIK TIOTIOHOIAJIIHHS Ta
IIKIJIJTUBE BX)KMBAHHSI aJIKOTOJII0, HE3JI0POBE XapUyBaHHS Ta IMOraHa Tiri€Hay.

Omniero 3 ocobmuBocTer Oimpmocti HI3 € Te, mo iXx MokHaA 3amo0irTu.
[Ipodinaktuka HI3 3a3Buuail mependavae CyTTeBE 3HUKEHHS BIUIMBY a00 IMOBHE
YCYHEHHsSI CyNyTHIX (akTopiB pusuky. Hampukian, npodinakTuyHi cTparterii s
niabeTy 2 TUIY Ta CepUEeBO-CYyIMHHHUX 3aXBOPIOBAaHb BKIIIOYAIOTh 3MIHY MOBEJIHKH B
OiK 370pOBOro XapuyBaHHS Ta crnocoOy xuTTs. JlikyBaHHA KapieCy NOBHHHO
CIIyBAaTU TiM K€ CXEMl 1 MIAKPECIIOBATH BAXIMBICTh NPOMUIAKTHKU HUISIXOM
BTPYYaHHsSI B TIOBEAIHKOBI ()aKTOpPH, & HE 3ALMKIIOBATHUCS HA BIJHOBIIOBAJIHLHOMY
JIKyBaHHI BXX€ ICHYIOUMX KaplO3HUX YpaKeHb. BIUTMB Ha YCYHEHHS HasBHOTO
ypaXXeHHs TBEpAMX TKAaHWUH 3yO0y  3aHAATO 3ami3HUIMA B SKOCTI MEPBUHHOI
npodimakTuyHOoi cTparerii. HezanexxHo Big mepeBar BUKOPUCTaHHS MiHIMAaJIbHO
1HBa3WBHUX TEPANEBTHYHUX MIAXOIIB JUIsi OOpPOTHOM 3 KapiO3HUMH YPaKCHHSIMH,
ycmimHa mpoQUIaKTHYHA TporpamMa TMOBHHHA OyTH CIpSMOBaHA Ha KOPEKIIIO
MOBEIIHKH LIOJI0 3/I0pOB's, 1100 YHUKHYTH AUCOAKTEpi03y O10IUTIBKH, 10 MOSIBU OyAb-
SKUX KJITHIYHUX O3HAK 3aXBOPIOBAHHS.

IcHye HM3Ka caMOCTIHUX 1 MpoQeciiHUX CTpaTeriil, AOCTyMHUX MNallleHTaMm 1
JKapsM TSl BITHOBJIEHHST 200 MIATPUMKH 3I0POBOTO MIKpOOIOMY MOPOKHUHH POTa
[1]. HaitG1p11 BaXXJIMBUMU 3aX0/IaMH, TIOB'SI3aHUMHM 31 CHOCOOOM KUTTSI, € 3HUKCHHS
CIIO’KMBAaHHS I[yKpPY Ta pEryJispHa Tiri€eHa MOpPOoKHUHU poTa. OCHOBHI 010JI0T14YHI
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MIIXOAM BKJIIOYAIOTh BUKOPUCTAHHsS 1HTIOITOPIB MeTa0odi3My, J00aBOK, IO
MiIBUILYIOTh ph B JEHTanbHIA OIOTUTIBIN, TOJIMIIICHHS CIMHOBUIUICHHS Ta
dbopmyBaHHS O10TITIBKH 3a JOIIOMOTOIO TPpe- Ta MPOOIOTHKIB.

Posyminns kapiecy 3y60iB sk HI3 posmmuproe MOXIMBOCTI TpOITaKkTUKUA Ta
JIKyBaHHS 3aXBOPIOBaHHS, CTABIISIYM JAI€TY 1 3OPOBHUI CHOCIO KUTTA B LIEHTP HOTO
JikyBaHHs Ta npoditakTuku. [IpoTe duieHHs 3y0iB 3aMMIIAETHC HAWBAKIIMBIIIAM
KOMIIOHEHTOM Oy 1b-AK0i MPO(UIAKTUYHOI TPOTPaMy CTOMATOJIOTIYHOT TOTIOMOTH.

Takum unHOM, po3riIsA Kapiecy 3y0iB sik HI3 BiakpuBae MOXIMUBICTh MIJBUILIATH
e(eKTUBHICT, mporpamM MNpopUIAKTUKH Kapiecy. VYTNpaBIiHHA KapiecoM Ha
IHIWMBIAYaJIbHOMY PiBHI TIOBUHHO BKJIIOYaTH JI€ETUYHE KOHCYJIBTYBaHHS 3
OOMEKEHHSM CIIOKUBAHHS IIYKPY, KOHTPOJIb OIOIUIIBKM Ta MEPIOAWYHI OTJISIN
BIJIMOBIAHO 70 HassBHUX (DAKTOPIB PU3UKY JJIs TIOJIIMIIICHHS 370POB'sl TIOPOKHUHH POTa
1 Bcboro oprasizmy. OaHak g epeKTUBHOCTI 60POTHOU 3 KapiecOM OKpeM1 3aX0Jiu
MOBUHHI TOEIHYBATHUCS 3 AEPKABHOIO MOJIITUKOIO Ta IPOrpaMaMu 3 0XOPOHH 3/10pOB's
MOPOXHUHU POTa Ha piBHI rpomanu. JlikyBanHs kapiecy 3yOiB sk HI3 B kiHieBomy
MIJCYMKY TpU3BEAE HE TUIBKM JI0 3HW)KEHHS 3aXBOPIOBAHOCTI Ha Kapiec, ajue 1
cnpuatiMe (GOpMyBaHHIO 37J0POBOTO CHOCOOY >KHUTTS, 1110, B CBOIO YEPry, 3HU3UTH
nomupenicts iHmmx HI3 [10].

Crapa mapaaurma, 3riIHO 3 SKOK 3J0pOB'Sl MOPOKHUHH POTa OOMEXKYETHCS
CTOMATOJIOTAaMHU 1 PO3TIIAJAETHCS SK OKpeMa 00JacTh, MPU3BOAUTH IO TOTO, IO
3JI0pOB'Sl MOPO’KHUHU POTA 3a3BUYAll HE BPaXOBYETHCS NMPHU IUIAHOBOMY MEAUYHOMY
orsinl. bimpmi Toro, He3Bakaroud Ha BaXKJIMBICTh KOMILJIEKCHOTO MiIXOMY [0
3arajbHOI OXOPOHHU 3/0pOB's, CaHallisl MNOPOKHUHU POTAa YaCTO BUKIIIOYAETHCS 3
TEepPaneBTUYHOTO JIIKYBaHHS, WMOBIPHO, Yepe3 ICTOPUYHE DPO3JAUICHHS MEIUIUHU 1
cToMaTojorii Ta Opak 3HaHb MPO MPUPOIY Kapiecy 3yOiB SIK HEIH(PEKIIHHOTO
3axBoproBaHHs. OCTaHHE, B CBOIO YEPry, MOXKE CIPHUATH YCKIAJHEHOMY Hepediry
CUCTEMHUX 3aXBOPIOBaHb. MIKIUCIUIUTIHAPHUNA T1AX1]1 10 340POB'St MOPOKHUHH POTA
BUMarae e(eKTUBHOI KOMYHIKAIll Ta JBOCTOPOHHBOIO OOMiIHY 3HaHHAMH 3 OOKY
MEIMYHOTO MEPCOHATTY.

BucHoBku. HaykoBi mociimkeHHs AO3BOJIMIM 3MIHUTH PO3YMIHHSI Kapiecy Bij
1H(MEKIIHHOTO 10 HEIH(QEKIIHHOro 3aXBOpPIOBaHHSA. AHali3 Cy4YaCHUX HayKOBHX
JDKEepen TOKa3aB, 110 ysBJIEHHS mpo kapiec gk mpo HI3 1 BiamoBigH1 cTpaterii oro
JKyBaHHS Ta NPOQIIaAKTUKH, 3aCHOBAHI Ha 11 1/1€1, MOKH 110, HE OTPUMAJIU LIUPOKOTO
nommpenHsa. CydacHe po3yMiHHS Kapiecy 3y0iB MOBUHHO CIIPUSTH HOTO MPOd1IaKTHIlL
IIUISIXOM BIUIMBY Ha Moau(QikoBaHi (akTtopu pu3uKy (MOBEMIHKY) 1 BKIIIOYATH
JIKyBaHHS, 3aCHOBaHEe Ha MIKIUCUUIUTIHApHOMY Miaxomi. Jlo Toro »x, OLIbII TOYHE
PO3YyMIHHSI TIPUPOJIM 3aXBOPIOBAHHS JIO3BOJUTH BKJIIOYUTH Kapiec B TOJITHUKY
IPOMaJICKKOTO 310pOB'st ops 3 iHmuMu HI3 1 B MbKaucuIuIiHapHy Tpymny ¢GpaxiBIliB
B 00J1aCcTi OXOPOHHU 3/I0POB'S.
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CUCTEMA KOMIVIEKCHUX ITHAUKATOPIB SK
IHCTPYMEHT BAI'ATOBUMIPHOTI'O OHIHIOBAHHA
IHHOBAIINHOTI'O TIOTEHIIAJTY HIAIIPUEMCTBA

Hosikosa BikTopis BaJjepiiBHa,
K.€.H., IOLICHT

IlaTtanos €Breniii CeprinoBuyu

Marictp

binouepkiBchbKuit HalliOHATBHUM arpapHUi YHIBEPCUTET
M. bina [{epkBa, Ykpaina

B yMoBax rio0anbHOT KOHKYPEHIIil Ta MPUCKOPEHOTO TEXHOJIOTTYHOTO PO3BUTKY
iHHoBamiHuii  moteHmian  (II1) mianpuemMcTBa CcTae KIHOYOBUM  YHHHUKOM
3a0e3neyeHHs MOro JOBrOCTPOKOBOiI KOHKYPEHTOCIPOMOXHOCTI Ta  CTajoro
€KOHOMIYHOTO 3pocTaHHs. IcHyroul TpaauiiitHi metonu omiHioBaHHs II1 yacto €
(dbparMeHTapHUMH, 30CEPEUKYIOUNCh TMEPEeBAKHO Ha KUIBKICHUX (DIHAHCOBHX
MoKa3HUKax ab0 OKpeMHX eJIeMEeHTaxX (Hampukiaj, BuTparax Ha R&D), mo He
J03BOJISIE OTPUMATH LUIICHE, OaraTOBUMIPHE YSBJIEHHS IPO peajbHUM CTaH Ta
MOXJIMBOCTI Cy0'ekTa rocnojaproBaHHsi. BuHukae o00'€eKTMBHAa HEOOXIAHICTH Y
PpO3p00IIl Ta BIPOBAIKEHH] IHTETPOBAHOT'0, CUCTEMHOTO MiAXOAY /10 oiiHtoBaHHs 111,
AKUM OW OXOIUTIOBAB yCl MOr0 CTPYKTYPHI KOMIIOHEHTH Ta 3a0e31euyBaB JIOCTOBIPHY
JI1arHOCTUKY 1HHOBAIIMHOI aKTUBHOCTI [1].

[HHOBAIITHUN TOTEHIlIaNl TPAKTYEThCSA K CYKYMHICTh PI3HOMAHITHUX PECYpPCIB
(MaTepiaibHUX, (PIHAHCOBUX, IHTENEKTyalbHUX, KaJpOBUX, I1H(QOpMAIIHHUX) Ta
VIPaBIIHCHKUX KOMIETEHINNA MIANPUEMCTBA, MOOUTI3aIlg sSKUX 3a0e3medye Moro
3JIaTHICTH JIO T€HEPAIlil, CIPUHHATTA Ta KOMepIliani3allii IHHOBaIlii. 3anponoHOBaHHI
MIX11 IPYHTYETHCS HA TPUHITUIIAX CUCTEMHOCTI, 0araTOBUMIPHOCTI, 00'€KTUBHOCTI Ta
PEIEBaHTHOCTI.

KoHnnenryanpHa MoeNb IPYHTYEThCS HAa CUCTEMHOMY MIAXOAl IO BU3HAYEHHS
1HHOBAIIIHOTO MOTEHITIATy MIAMPUEMCTBA SIK CYKYITHOCTI B3aEMOTIOB  SI3aHUX PECYPCIB
Ta YNPaBIIHCBKUX KoMreTeHIid [3]. Mojaens IHTerpye I’siTb OCHOBHUX BHMIpIB
(kommonentiB) II1: kaapoBHii, HAYKOBO-TEXHOJOTTYHUH, (DIHAHCOBO-1HBECTUIIIMHUH,
BUPOOHUYUN Ta MAPKETUHTOBUH.

CTpyKTypHa MOJIENIb Ma€ 1€papXiuHy CTPYKTYpPY, U0 CKIAAAETHCS 3 TPHOX PIBHIB:

PiBens 1: Interpanbuuii nokasuuk II1 (L{i10BUil piBEHb) — €IMHUNA arperoBaHUii
1HAEKC, SKUI BigoOpakae 3arajJilbHUid piBeHb 1HHOBAIIMHOI CHPOMOKHOCTI
I ITPHUEMCTBA.

PiBens 2: I'pynoBi mokazHuku (DyHKIIOHATBHI BUMIpH) — CYOIHIEKCH, IO
OIIHIOIOTH CTaH OKpeMuX (PpyHKIioHabHUX KoMmmoHeHTiB II1. I1i BuMipu 103BOMISIOTH
171eHTH(IKYBaTH CHIbHI Ta cJ1a0Kl CTOPOHU MOTEHIany [2].

Piens 3: bazosi ingukaropu (PecypcHuii piBeHb) — EpBUHHI KUTBKICHI Ta SIKICHI
MOKa3HUKH, IO € OCHOBOIO JIJISl PO3PaXyHKY IMOKA3HUKIB BUIIOTO PiBHSI.
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Taoaunsa 1.
Cucrema KOMIUIEKCHUX 1HIUKATOPIB OI[IHKYA IHHOBAIIITHOTO MOTEHIIIaTy
MiIIPUEMCTBA (IGKOMITO3HITIS piBHIB 2 Ta 3)

PiBens 2: I'pynoBuii HOKa3HUK

PiBens 3: IlepBunHi (6a30B1)

OnuaMIS BUMIDY,

IHHOBAIIIMHOTO MEPCOHATY

(Cybingexc) 1HIUKaTOPH XapaKTEPUCTHKA
1.Kanposwii (intenekryanpauii) | 1.1. YacTka nepconany, 3aiHATOTO % BiJ 3arabHOT
MTOTEHITIAJ R&D [5] YUCEIHHOCTI
1.2. PiBens kBamidikarii (4acTka %
CITIBPOOITHUKIB 3 B/O Ta HAYKOBUMH
CTyneHsAMH) [3]
1.3. KoedimieHT mIMHHOCTI Koedimient

1.4. HagBHicTh cCcTEMH MOTHBALT

SkicHa ouiHKa

OCHOBHOI'O TEXHOJIOTIYHOTO
o0nagHaHHasA

IHHOBALIWHOI JISJIbHOCTI (PeliTuHr)
2. HaykoBO-Te€XHOIOTTYHUN 2.1. KinbKicTh OJJAaHUX/OTPUMAHUX On. / Pik
OTEHII A MIATEHTIB, JIIEeH31# 3a niepion [2]

2.2. PiBeHb MOPAJILHOTO 3HOCY % 3HOCY

2.3. Burpartu Ha npua0aHHS HOBUX

% B1J 3arajlbHUX

IPOEKTIB (CepeHiif)

TEXHOJIOT1H/minen3ii [6] BUTpAT
2.4. HasBHICTb BJIaCHUX HayKOBO- SIkicHa oriHKa
JOCIITHUX TiAPO3ILTiB (Tax/Hi)
3. ®1HaHCOBO-1HBECTULIIMHAN 3.1. Yacrtka iHBeCTHUIIH B IHHOBAII] Y %
MTOTCHITIAJ 3araJlIbHOMY 00CsI31 iHBeCTHIIiH [2]
3.2. PiBeHb (piHAHCOBOT CTIMKOCTI Koedimient
1 IPUEMCTBA
3.3. TepMiH OKYIMHOCTI IHHOBAIIMHUX Micsii/Poku

3.4. JlocTyn 10 30BHIIIHIX JKepes

SIkicHa OIliHKA

IHHOBAIIIMHOT MPOAYKITIi

¢binaHcyBaHHs (TpaHTH, BEHUYPHUI (Petitunr)
KarmiTan)
4. Bupobnuuo-mapketuHrosuit | 4.1. Yactka iHHOBauiiHoi mpoaykuiiy | %
TTOTEHITIAT 3araJpHOMY 00Cs131 pearizaitii [4]
4.2. Temn npupocty o0csriB peanizamii | %

4.3. HasBuicts R&D cmiBnparti
(yHiBepcuTeTH, naptHepH) [7]

SIkicHa oIiHKa
(Tax/Hi)

4.4. I'nyukicTb BUPOOHNYOT CUCTEMH

Tomunau / %
CKOPOYCHHS Yacy

[nTerpanbamii mokasHuk (PiBens 1) inHoBaiiitnoro notexiany (II1 iaTerp) Mmoxe
OyTH pO3paxoBaHUM SIK CEpEHBO3BAXKEHA CyMa IPYMOBUX MOKA3HUKIB (CYOIHIEKCIB),
Wi - BaroBuil Koe(ill€HT, BU3BHAYEHUN EKCIIEPTHUM IUIAXOM JJIi KOXKHOTO i-TO
KOMIIOHEHTA.

[T iurerp = 21— (cy6inmexci )x Wi (1)

[HTerpanis pi3HUX BUMIPIB y €IMHY CUCTEMY JOCITA€ThCA HUISIXOM BUKOPUCTAHHS
3BakeHoi aauTuBHOI Mozeni [5]. Cmnouarky Bci 0a3oBi iHgukatopu (PiBenn 3)
HOPMYIOThCS (TIPUBOJSATHCS IO €IUHOTO MaciTady, Hampukiaa, Bigx 0 go 1), mob
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YCYHYTH PI3HUII0O B OJMHHUISIX BUMIipy. Jlani po3paxoBYyIOThCS TPYMNOBI MOKa3HUKH
(PiBens 2) sik cyma 3BayK€HUX HOpMaJli30BaHUX 1HAUKaTOpiB. Hapemiri, iHTerpanbHuii
noka3Huk (PiBenb 1) popmyeThcs sk cepeHbO3Ba)KE€HA CyMa IPYMOBUX MOKA3HUKIB.
BaroBi koedimieHTH [JIs KOXHOTO BUMIPY BH3HAYAIOTHCS EKCIEPTHUM IUISIXOM,
Bi10Opa)karouu Mp1OpUTETH MIANPUEMCTBA a00 raixy3eBy cnenndiky [7]. Takuii miaxia
J03BOJISIE OTPUMATH KOMIUIEKCHY, OaraTOBUMIpDHY OIIIHKY, SIKa € MPO30pOIo,
a/IaNITUBHOIO Ta 3a0e3Meuye OCHOBY JUIS MPUHHATTS OOTPYHTOBAHUX YIPABIIHCHKUX
plllIeHb 100 1IHHOBAIIMHOTO PO3BUTKY.

Pe3ynbTaTu 3acTOCyBaHHSI CUCTEMH 1HAMKATOPIB € OCHOBOIO JJISi: IPOBEICHHS
OcHUMapKiHTy Ta TopiBHsJbHOro aHamizy III 3 koHkypeHTamu; imeHTHIKAIT
«BY3bKHMX MICI[b» Ta pE3epBIB IHHOBAI[IMHOTO  PO3BUTKY MiANPHEMCTBA;
OOTpYyHTYBaHHS TPIOPUTETHUX HAIMPSMIB 1HBECTYBaHHS B 1HHOBAIlli; KOPUTYBaHHS
3arajbHOI KOPIOPATHUBHOI Ta 1HHOBAIHOI cTpaTerii. PerynspHuii MOHITOpPHHT
JUHAMIKM ~ 1HTErpajbHOTO  IMOKa3HUKA  JIO3BOJISIE  OIlIHIOBAaTH  €(EKTUBHICTH
BIIPOBA/)KYBAHUX YIPABIIHCHKUX PIIIEHb y cepl IHHOBALINHOT A1SUIBHOCTI.

BucnoBok: 3ampornoHoBaHa CHCTEMa KOMIUIEKCHHMX I1HIAMKATOpiB 3abe3meuye
nepexig Bl (parMEHTapHOro JO IUIICHOTO, OaraTOBUMIPHOTO OI[IHIOBAHHS
iHHOBaliifHOro  ToTeHWiady. 1i BHOPOBA/KEHHA B NPAKTHKYy  YIPaBJliHHA
MIAIPUEMCTBAMU  JT03BOJIUThH MIJIBUIIUTH SIKICTh AHAJTITUYHOIO OOIPYHTYBaHHS
IHHOBAllIMHUX PIIEHb, ONTUMI3YBaTH BUKOPUCTaHHS PECYPCIB Ta, K HACIIJIOK,
NOCUJIMTH KOHKYPEHTHI MO3Ulli cy0'ekTa rocrnojaproBaHHsi Ha puHKy. Cucrema €
YHIBEPCAIBHOIO Ta MOXE OyTH ajanToBaHa /il BUKOPUCTAHHS IMiIMPUEMCTBAMU
PI3HHX TaJly3ei eKOHOMIKH 3 ypaxyBaHHSM iXHbO1 CrICIUDIKH.
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HECTAHJAPTHI IHCTPYMEHTU IHBECTYBAHHA
ATPOIIPOJOBOJIBYOI'O CEKTOPY B YMOBAX
HEBU3HAYEHOCTI TA HIIBUIIEHOI'O PU3BUKY

Houyaix Bosogumup

acmipaHT 3-ro pOKy HaBYaHHS

conermianpHICTh 051 «ExoHOMIKAY

OnecbKuii HalllOHAIBHUHN TEXHOJIOTTYHUHN YHIBEPCUTET

ATponposoBOJIBYMI CEKTOpP € OJHI€E 3 0a30BUX CKJIAJOBUX HAal[lOHAJIbHOI
€KOHOMIKH, 1110 popMye MPpOAOBOJIbUY O€3MeKy, €KCIIOPTHUN MOTEHITial 1 CollalbHO-
€KOHOMIYHUI PO3BUTOK CLIbCHKHUX TepuTOpid. BomHouac y cyyacHMX yMOBax
1HBECTYBaHHS B arpoIpoI0BOJIbYMI CEKTOP CYNPOBOJKY€ETHCS IMIJBUIICHUM pPIBHEM
PU3HKY Ta HEBU3HAYECHOCTI, COPUUYMHEHHUX KIIMAaTUYHUMU 3MIHAMH, HECTAOIbHICTIO
CBITOBUX PHHKIB, KOJIMBAaHHSMHU I[IH HA PECYPCH, BOEHHUMHU HISIMU Ta OOMEXKEHUM
J0CTyIoM /10 (hiHaHCOBHX pecypcis [1; 2].

TpanuuiiiHi  1HCTPYMEHTH 1HBECTYBaHHs Jie[lajl 4YacTillle BHUSABISIOTHCA
HEJOCTATHBO €(PEKTUBHUMHU, IO 3yMOBIIIOE HEOOXIJHICTh MOIIYKY albTEPHATHBHUX
MIIXOAIB 10 (piHAHCYBaHHSI arpoIpo/I0BOJILYOTO BUPOOHUIITBA. Y I[bOMY KOHTEKCTI
0COOJIMBOI aKTyaJbHOCTI HAO0yBa€ BUKOPUCTAHHS HECTAaHJAPTHUX 1HCTPYMEHTIB
1HBECTYBaHHS, 3JaTHUX 3a0€3MEeYUTH THYUYKICTh (DIHAHCOBUX PIIICHb, 3HUKEHHS
PHU3UKIB Ta JOBITOCTPOKOBY CTIHKICTh PO3BUTKY arpoNpoaA0BOJIIBUOTO CEKTOPY.

HecrangapTHi 1HCTpYMEHTH 1HBECTYBAaHHS JOLLUIBHO TPAKTYyBaTH SIK CYKYITHICTb
aMbTEPHATUBHUX (DIHAHCOBUX Ta OpraHi3aIiiHO-eKOHOMIYHUX MEXaH13MiB 3aTy4YCHHS
KamiTaly, M0 BIAPIZHSIOTHCS BiJ KIacHYHUX (GopM (iHAHCYBAHHSA CTPYKTYpPOIO
PU3HKIB, yMOBaMH y4acTl IHBECTOPIB Ta ME€XaHI3MaMH OBEPHEHHS 1HBECTULIH [3].

JUist  arponpoJIOBOJIBYOTO CEKTOPY TaKi I1HCTPYMEHTHM BHUKOHYIOTh BaXIJIMBY
(GyHKIIIO0 afanTaii IHBECTULIIHHUX MPOLIECIB 10 e (IKK arpapHOTO BUPOOHUIITBA,
30KpeMa CE30HHOCTI, 3aJIEXHOCTI B1J NPHUPOAHO-KIIMATHYHHUX YMOB Ta BHUCOKOI
BOJATUILHOCTI IOXOMIB. IX 3acTOCYBaHHs CIipHsie MifABUILEHHIO (hiHAHCOBOT CTIHKOCTI
cyO0’€KTIB rOCIOIapIOBaHHs Ta (POPMYBAHHIO MEPETYMOB CTAJIOTO PO3BUTKY.

Cepen Takux 1HCTPYMEHTIB MO’KHAa BHJUIMTH 1HBECTHINI BIUIMBY (impact
investing), ki mependavarOTh MOETHAHHS (DIHAHCOBOI JOXOJHOCTI 3 JOCSATHEHHSM
MO3UTHUBHOTO COIIAJIBHOTO Ta €KOJOTiyHOTO eexTy. B arponpoaoBoasdoMy CeKTOpi
BOHHM CIIPSIMOBYIOTBCS Ha PO3BUTOK OPraHIYHOIO BUPOOHMIITBA, BIPOBAHKECHHS
pecypco30epirarounx TEXHOJIOTiM, CKOPOYEHHS BHUKHUAIB MAapHUKOBUX Ta3iB Ta
MIBUILEHHS PIBHS 3aHATOCTI Y CIIBCHKIM MICIIEBOCTI [4].

ESG-dinancyBanns 06a3yeTbcs Ha BpaxyBaHHI €KOJIOTIYHHMX, COLIAJIbHHUX Ta
YIPaBIIHCHKUX KPUTEPIiB Y MPOLEC] HPUUHSTTS IHBECTUIINHUX pilieHb. [JoTpuManHHs
ESG-npuniunis niBUILYy€ T0BIPY IHBECTOPIB 1 MOJIETUIYE TOCTYI arpONpOA0BOJILYUX
MIIIPUEMCTB 10 PIHAHCOBUX PECYPCIB MIXKHAPOJAHMX OpraHizauiid, 30kpeMa CBITOBHIA
6ank ta [IpogoBosbyua Ta ciibchkorocnoaapcbka oprasizamis OOH [5; 6].
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Takox epeKTUBHUM 1HCTPYMEHTOM 3aTy4CHHS IHBECTHUIIIH € arpapHi PO3MUCKH 1T
MalOyTHIN yposkaH, sIKi J03BOJISIOTH arpOBHPOOHHUKAM OTpUMYBATH (piHAHCYBaHHS
6e3 KIIACHYHOI 3acTaBM. IX BUKOPHCTaHHS CIIpHUsA€ MHifABMILEHHIO JIKBiIHOCTI Ta
3HIDKCHHIO KPEAUTHUX 00OMEXEHB, 0COOIMBO TSI MAJIUX 1 CEPEIHIX MIATPUEMCTB [7].

3acTocyBaHHA KOHTpakTHOro (piHaHCyBaHHs, 30Kpema ¢opBapanux Ta off-take
KOHTPAaKTiB 3ale3meuye TO€qHAHHS (PiHAHCYBaHHS 3 TapaHTOBaHUM 30yTOM
npoaykiii. Lle 703Bossie 3MEHITUTH I[IHOB1 PU3HMKH Ta MIABUIINTU Mepea0adyBaHiCTh
IPOIIOBUX MOTOKIB arpoIpoI0BOJIbUUX MIAMPUEMCTB.

Takox HaOyBarOTh MOIIMPEHHS TaKl albTEpPHATHUBHI MEXaHI3MHM (DiHAHCYBaHHS
IHHOBAI[IMHUX arponpoJOBOJIBYMX MPOEKTIB AK KpayadaHAWHT 1 KpayaiHBECTHHT.
BoHu [03BONISIIOTH 3ajyyaTd KOIITH IIUPOKOTO KOJia 1HBECTOPIB, IMiJIBUIIYIOThH
IIPO30PICTh 1HBECTHUIIIMHOTO MPOIIECY Ta CTUMYJIIOIOTh PO3BUTOK HINIEBUX HAMPIMIB
arpapHoro 6i3uecy [8].

Pa3zom 3 TM e(heKTUBHICTD IIMX IHCTPYMEHTIB 3HAYHOIO MIPOIO 3aJICKUTD B1J] PI1BHS
uu@dposizaiii, (IHAHCOBOI TPaMOTHOCTI YYacCHUKIB Ta HAsSBHOCTI BIANOBIAHOTO
MIPABOBOT'O PETYTIOBAHHS.

B ymoBax miABHIIEHOT HEBH3HAYEHOCTI BAXKIMBUM JIOMOBHEHHSIM [0
IHBECTULIIMHUX THCTPYMEHTIB € arpapHe CTpaxyBaHHsS Ta BUKOPUCTAaHHA (DIHAHCOBHUX
JepyBaTuBIB. [HIEKCHE CTpaxyBaHHs Ta XE)KyBaHHS I[IHOBUX PU3HKIB 3a JIOTIOMOTOIO
(’rouepciB 1 OMNIIOHIB 3HWKYIOTh PU3UK BTPATH JOXO/IB 1 MIJBUILYIOTh IHBECTHIIIIHY
MIPUBAOJIMBICTH arpOMPOIOBOJIBYNX MPOEKTIB [9].

HepxaBHo-mipuBatHe maptHepcTBO (JIIII) 3abe3meuye mnoenHaHHS pecypciB
Jep>kaBu Ta Oi3Hecy g peanizaiii 1HGPaCcTpyKTypHUX 1 MEpepoOHUX MPOEKTIB
arpomnpoI0BOJILYOTO CEKTOPY. YHacTh JePKaBH 3HIKY€E 1HBECTUIIHI pU3UKHU, TOI1 SIK
MPUBATHUHN CEKTOP 3a0e3neuye ePeKTUBHICTh YIIPaBIiHHA Ta IHHOBaLIHHICTS [ 10].

BaxnuBy ponb y (QiHaHCyBaHHI TaKuX TPOEKTIB BIAIrpalOTh MPOTpaMu
MIKHApOJIHOT TEXHIYHOI J0MTOMOTH Ta iHiiaTuBU €Bponeiickkoro Coro3y, cipsMOBaHi
Ha MATPUMKY CTaJIOr0 PO3BUTKY arpoONpOA0BOIHUOTO CEKTOPY.

OT1xe, HECTaHAAPTHI IHCTPYMEHTH 1HBECTYBAHHSI € OJJHUM 3 KJIFOUOBHX YMHHUKIB
3a0€3MeUYeHHs] CTIMKOrO PO3BUTKY arponpoJOBOJIBYOTO CEKTOpY B yMOBax
HEBU3HAYECHOCTI Ta MABUILEHOTO PU3UKY.

[x BuxopucTanns cnpuse musepcudikauii mkepen (iHAHCYBaHHS, 3HMKEHHIO
IHBECTUIIMHUX  PU3HUKIB, CTUMYJIFOBAaHHIO 1HHOBAaIIH Ta T IBUILICHHIO
KOHKYPEHTOCIIPOMOKHOCTI ~ arponpofOBOJbUMX  HiAnpueMcTB.  KomruiekcHe
MOETHAHHS AIbTEPHATUBHUX (DIHAHCOBUX 1HCTPYMEHTIB 13 JIEPKaBHOIO M1 ATPUMKOIO
Ta 1HCTUTYIIMHUMHU MEXaHI3MaMH CTBOPIOE TIEPEIyMOBHU HJisi JOBTOCTPOKOBOTO
PO3BUTKY arpoIpo0BOIbUYOTrO CEKTOPY.
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BIIJIUB BOCHHUX KOH®JIIKTIB HA
IMJIATOCHHPOMOKHICTbB KJIEHTIB TA KPEJAWUTHI
CTPATEI'lI BAHKIB

Cepreena OJiena
K.€.H., JIOIICHT, JIOIIEHT, JOICHT Kadeapu OaHKIBChKOI CITpaBy
Onecbkuii HalllOHATPHUN €KOHOMIYHHUI YHIBEPCUTET

Pynoxmaio Januiio
3100yBay BHINOI OCBITH

Boenni KOHQUIIKTH 3aBXKIM MalOTh CUJIBHUM BIUIMB Ha (DIHAHCOBY CHUCTEMY
JIep>KaBH, a/pPKe BOHU HEOJIMIHHO J1€CTa0UTI3yIOTh €KOHOMIKY, 3HWXKYIOTh PIBEHb
JI0XO/11B HACEJICHHSI, PyHHYIOTh 1HOPACTPYKTYPY, 3MIHIOIOTh MOBE/IIHKY CIIOKUBAYIB 1
KpeauTOpiB. Y TaKUX YMOBAX rocTpo MOCTa€ MpobiiemMa MmiaToCIpOMOKHOCTI KITIE€HTIB,
TOOTO 31aTHOCTI HAcCeJEeHHs Ta MIANPUEMCTB CBOEYACHO 1 B IOBHOMY 00Cs31
BUKOHYBATH CBO1 (piHAHCOBI 3000B’s13aHHs. [1j1s1 GaHKIB 111 MPOIECU CTBOPIOIOTH HOBI
BUKJIMKH, 3MYIIYIOUH iX TIEPErsiaaTu KpeaAuTHi cTpaterii [1].

i1 mIaTOCIPOMOKHICTIO TPUIHATO PO3MIISIAATH 30ATHICTh Kill€HTa ((D13UYHOL Un
IOPUJIMYHOI 0COOM) BYACHO Ta B TIOBHOMY 00CsI31 CIJIauyBaTH OCHOBHY CyMy OOpry Ta
HapaxoBaHI MPOIECHTH.

Cnig 3a3Ha4MTH, 0 BOEHHI KOH(IIKTH CYTTEBO BIUIMBAIOTH Ha (PIHAHCOBY
CTaOUIbHICTh HACEIEHHS Ta O13HECY, 3HMKYIOUH IXHIO MIaTOCIIPOMOKHICTD 1 3/TaTHICTh
BUKOHYBAaTH KpeAWTHI 3000B’s3aHHA. [lin yac BiifHM BIIOYBA€ThCS CKOPOUYEHHS
JIJI0BOi aKTUBHOCTI: MiJIMPUEMCTBA 3MYIICHI 3aKpUBATUCS a00 3MEHIIyBaTH OOCITH
BUPOOHMIITBA Yepe3 PyHHYBaHHS BUPOOHUYMX JIAHIIIOT1B, HECTA4y CUPOBUHU, BTPATY
PUHKIB 30yTy Ta poOsieMH 3 JOTiCTUKOI0. L{e mpu3BoANTH 10 NaiHHs TPUOYTKIB 1, SIK
HACJI0K, 3pocTanHs 0e3po0iTTa. HacenenHs BTpavae mocTiiiHi JKepesia J0X0 1B a0o
OTpUMYy€ iX y MEHIIUX oO0csArax, M0 ICTOTHO OOMEXY€ MOKIIHUBICTh CBO€YACHO
noramartyd KpeauTtu. s Gi3Hecy 30UTBIIYIOTBCS PHU3UKH HEIUIATOCTIPOMOXKHOCTI
yepe3 CKOPOUYCHHsI KIIEHTChKOI 0a3uW Ta TIABUIIEHHS BUTPAT Ha ONEpaIliiHY
TISIBHICTb.

KpiMm Toro, BoeHH1 Aii BUKJIMKAIOTh MOTY>KHI MaKpOCKOHOMIUHI IOKU. [HmsisA
3pocTa€e BHACTIOK JeiuTy ToBapiB, IepeOOiB y MOCTaYaHH1 Ta MiBUILCHHS I1H Ha
eHeproHocii. BamoTHa HeCTabUIBHICTh TAKOK HETaTUBHO BILJIMBAE HA KIIIEHTIB: SKIIO
JIOXOJM HOMIHOBAaHI Yy HaIllOHaJbHIA BaJIIOTI, a 3000B’s3aHHS y BaJIOTI, TO
o0CnyroByBaHHs OOpriB CcTa€ 3HA4YHO JOPOXKYMM. Y pe3yJbTaTi peajibHa
IJIATOCHPOMOKHICTh HACEJIEHHS Ta O013HECY 3HIKYEThCS, a (DIHAHCOBE HAaBAaHTAKEHHS
Ha MO3WYATHHHUKIB MTOCUITIOETHCS.

OHYM 13 HAMTIOMITHIIIKAX HACTIAKIB BIHHU 1151 0aHKIBCHKOI CHCTEMH € 3pOCTaHHS
gacTku Hempamorounx kpeauTiB (NPL). Yactuna kIi€HTIB BTpadyae MOKIUBICTH
00CITyroByBaTv KPEAWTH, IO MPU3BOAUTH IO MPOCTPOUEHb, PECTPYKTypHU3aIliil Ta
HaBiTh AedonTiB. 3rimHo ganux HBY, yacTka Hempaioroynx KpeauTiB y OaHKIBCHKIM
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cucteMi YKpaiHu mij yac BitHu 3pocia 10 38,1 % Ha 1 ciuns 2023 poky, IpoTe 3roaoM
3HM3MIAcs 10 npubiu3Ho 27,0% ua nunens 2025 poky [2]. Le cBiquuTh npo 3HaUHUAN
THCK Ha (PIHAHCOBY CHCTEMY, aJile BOJHOYAC AEMOHCTPYE 11 MOCTYMOBY aJalTaIliio 10
BOEHHUX YMOB Ta 37IaTHICTh BiIHOBIIOBATH CTA0TLHICTb.

Takum YwHOM, BiifHa 1CTOTHO nmpHBae HJ]aTOCHpOMO)KHICTB KIIIEHTIB 4epe3
MOETHAHHS EKOHOMIYHUX, COIlATbHUX 1 TICHXOJOTIYHUX YWHHUKIB. 3HWKEHHS
JOXOMIB, 1H(IAIISL, BAIIOTHA HECTAOUTBHICTH Ta 3POCTAHHS KPEAWUTHUX PHU3HKIB
CTBOPIOIOTH JI0JIATKOBI BUKJIMKHU SIK JIJIsi HAaceJIeHHs U Oi3Hecy, Tak 1 i OaHKIBCHKOT
cucteMu 3arajoM. Bce 1e 3myinye OaHKIBCbKY CHCTEMY IIBHIKO aJanTyBaTH CBOi
KpEIUTHI CTpaTerii, 1mo0 3MEHIIUTH PU3UKH, 3a0€3MeYUTH CTAOUIBHICTh Ta
MIITPUMATH KIIIEHTIB. 3MIHHM CTOCYIOThCS MaiKe BCIX aCIEeKTIB KPEAUTHOTL JiSTILHOCTI:
Bl OIIHKKA TO3WYAJIBHUKIB 1O JpKepel (iHaHCYyBaHHS Ta TEXHOJIOTIYHOIO
MOHITOPHUHTY.

3a yMOBU LIbOTO OaHKH MEPErIsal0Th CBOIO KPEIUTHI TMOJITHKU, MOCHIIOIOYU
BUMOTH JI0 MO3UYAJIbHUKIB 1 3MEHIIYIOUH YACTKY PU3UKOBUX KPEIUTIB. 3pOCTAE POJIb
3acTaB Ta JAOJATKOBHMX rapaHTiil, TOAl K KPEAUTYBaHHS KIIIE€HTIB 13 HECTAOUIbHUMU
0X0JaMH a00 B PErioHax 13 MiJBUIICHOI HEOE3MEeKOI OOMEXKYeThCs. Takl KpOKH
COpsIMOBaHI Ha MIHIMI3alil0 MOTEHUIWHUX BTpaT Ta 3amoOIiraHHs 3pOCTaHHIO
HEIPAaIIOIUNX KpeauTiB [3].

baHky Takok akTUBHO OEpyTh y4acTh y JEpPKaBHUX MpOTrpaMax ITiATPUMKH,
CHOpSIMOBAaHUX Ha BIJIHOBJIEHHS €KOHOMIKM Ta 3a0e3Ne4yeHHs JOCTymy O
(diHaHCyBaHHS B yMOBax BiitHU. OHI€I0 3 KIIFOUOBHX 1HIIIATUB € porpama «JloctymHi
kpenutu 5-7-9%», sAka HaZa€ MOXJIMBICTh MajloMy Ta CEpeIHbOMY Oi3HECy
OTpUMyBaTH (iHAHCYBaHHS 3a IJIBIOBUMM CTaBKaMH. i MeTa — JONOMOITH
MIIITPUEMILSIM, K1 TOCTPaXKIaH BiJl BIHHU a00 MPOIOBKYIOTh MPAIIOBATH B CKIIATHUX
YMOBax, 30epertu pobodi Miciisi, BITHOBUTH BUPOOHUIITBO Ta MIATPUMATH EKOHOMIUHY
aKTUBHICTH [4].

Kpim Toro, 6aHku 101y4aroThes 10 peaizallii IMoTeYHUX Mporpam, OpieHTOBAHUX
Ha BIMCHKOBOCIIYKOOBIIIB, BETEpaHIB Ta BHYTPIIIHBO MNepeMimeHux oci0. Taki
mporpamMu TepeadadaroTh MiTBIOBI YMOBH KPEAWTYBAHHS HA JKUATIO 3 HIDKUYAMU
MIPOIICHTHUMHM CTaBKaMHU Ta CIIPOIIEHUMH BUMOTaMH 0 TTO3WYanbHUKIB. Lle mo3Bos€e
3a0e3neunTH 6a30B1 )KUTIIOBI HOTPEOU MOCTPAKIAIMX Bl BITHM IPOMAJISH 1 BOJHOYAC
CTUMYJIIOE BITHOBJICHHS OyA1BEIILHOTO CEKTOPY [5].

OnHuM 13 KJIIOYOBHX HAMpPSIMIB € PECTPYKTYpH3allisi KPEIUTHUX 3000B’S3aHb.
baHky akTMBHO HAAAIOTh MUIBTU TJ YaCc BOEHHOTO CTaHy, a camMe BIJCTPOYKHU
MJIaTEeXIB, TIPOJIOHTAIlII0 TEPMIHIB a00 3MiHY rpadikiB BUIUIAT. Y JSSKUX BHUMAIKaX
MOXJIMBHM TIEpexiJ] Ha TUTaBaloyl MPOIIEHTHI CTaBKH, IO JIO3BOJISIE BPaXOBYBATH
€KOHOMIYHI KOJIMBaHHS. 3a MIATPUMKH JEp>KaBH KPEIUTHI 3000B’s3aHHS 1HOII
KOHBEPTYIOTbCA y JIep’KaBHI rapaHTii 4 cyOCcu/il, 10 JooMarae 3MEeHIIUTH OOprose
HaBaHTA)XEHHSI Ha KJIIE€HTIB.

B yMmoBax miABMIEHUX PHU3UKIB OCOOJMBOIO 3HAYECHHS HaOyBae TaKOX
MOHITOPMHT Ta aBTOMAaTW3allisl. baHKM BIPOBA/KYIOTh CHCTEMH PaHHBOTO
nonepeKeHHs, CKOPUHTOB1 MOJIEJ1 Ta TMMOBEIIHKOBUM aHaIIi3, 10 JTO3BOJISE MIBUJIKO
BUSIBJISITH MPOOJIEMHHX KIIIEHTIB.
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He wMeHm BaXIWBUM HampsSIMKOM TakoX € mudposizamis mociayr. Yepes
pyliHyBaHHS 1HQPACTPYKTypH Ta 0OMEKeHHsI poOOTH BiJALICHb OAaHKU aKTHBI3yBaIN
TUCTAHIIIAHI KaHAIM — MOOLIBHI JONATKH, OHJAWH-TUIaTGOopMU, YaT-00TH IS
KoHCynbTamii. Ile mo3BoamiIo miaTpuMaTH 3B°S30K 13 KIIIEHTAMU HaBITh Y CKIIQTHUX
YMOBaX.

VY mnopanpiniii MepcreKkTUBl OYIKY€ThCS MOCTYNOBE BiJIHOBJICHHS KpPEIUTYBaHHS
micas cTtalimizaiii €KOHOMIKH, PO3IIMPEHHS BUKOPHUCTAHHS PHU3UK-OPIEHTOBAHUX
MOJICJICH OINIHKM TO3WYAJIbHUKIB I IMIJABUIIEHHS €()EKTUBHOCTI yIpaBJIiHHS
KPEAUTHUMU PU3UKAMHU, a TAKOK aKTHBHUHI PO3BUTOK (hiHAHCOBOI 1HKITO311.

OTxe, MOXEMO 3a3HAYUTH, IO BOEHHI KOHQIIKTU CYTTEBO 3HUXKYIOThH
IJIATOCTIPOMOYKHICTh KJIIEHTIB 1 MIJIBUIIYIOTh PU3UKH OaHKIBCHKO1 MIsUIbHOCTI. [IpoTe
3aBMISKH aJanTallii KpeIUTHUX CTpaTerii, BIPOBAIKEHHIO TU(POBUX TEXHOJIOTIH Ta
JIEp>KaBHIN MIATPUMIL YKPAiHChKI OaHKU 3MOTJIM HE JIMIIE BUCTOSITH, @ i CTBOPUTH
OCHOBY JIsl MaliOyTHHOTO BITHOBJICHHS (h)IHAHCOBO1 CUCTEMH.
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The development of modern education is impossible without the development and
implementation of new methods of teaching and upbringing in pedagogical practice.
Prevalent are interactive methods that change the approach to teaching, activating the
mental activity of students and thereby providing high-quality learning material and
developing personal qualities. In studying at a higher education institution, the task is
to form a system of professional knowledge, skills, and competencies and create
favourable conditions for the comprehensive development of the future specialist.

The concept of “storytelling” in pedagogical theory and practice began to be used
relatively recently, although teachers have long used this method. Its application in
education stimulated the development of a theoretical basis and mechanisms for
implementation in practice by teachers and lecturers.

New requirements for the formation of a personality and a specialist and the
development of the communicative competence of a modern person make it necessary
to look for new, more effective forms, methods and technologies for organizing the
education and upbringing of young people. In this regard, the storytelling method is
increasingly attracting the attention of scientists and practitioners. Thus, over the past
twenty years, many scientific studies have been conducted on various aspects of the
problem of its implementation in preschool, school and higher education.

Modern scientists are also devoted to this problem, based on the new realities and
challenges facing the education system. Thus, N. Bondarenko considers storytelling as
a communicative trend and interdisciplinary teaching method (Bondarenko,
2019: 130-135).

Scientific research also shows the great potential of this “all-subject” teaching and
personal development practice, both in educational institutions and in the postgraduate
education system.

At the same time, as scientists note, storytelling in higher education, particularly in
the study of English, has its characteristics and requires more profound research.

Pedagogical science has a strong applied orientation, as modern research is directly
aimed at improving the quality of education and supporting personal development. The
development and improvement of teaching technologies and methods respond to
contemporary global and local educational challenges. Pedagogy evolves through close
interaction with psychology, sociology, philosophy, and management, which explains
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the growing interest in storytelling, a method originally used in business and personnel
management, and its subsequent adoption in education.

Thus, N. Skakun and A. Karnaukhova, consider storytelling as the transmission of
meaningful information through emotionally engaging narratives. Researchers
emphasise that stories may vary in emotional tone but always influence both cognitive
and emotional spheres of learners (Skakun, 2018; Karnaukhova, 2021). According to
N. Makogonchuk, storytelling is therefore viewed as a teaching method that activates
thinking, motivation, and emotions, promotes effective learning, develops
communication skills, and contributes to the formation of values and behavioural
patterns (Makohonchuk, 2020).

The method is applicable across age groups and academic disciplines because it
directly engages attention, memory, imagination, and thinking. Its effectiveness
depends not only on selecting appropriate stories but also on understanding the
psychological mechanisms underlying cognitive processes. This is particularly
important in higher education, where learning 1s focused on the formation of general
and professional competencies, with communication occupying a central position.

In foreign language education, storytelling plays a significant role in developing
communicative competence. Research and teaching practice show that many students
experience difficulties using vocabulary and grammatical structures freely in real
communicative situations. The use of storytelling helps create a meaningful foreign
language environment that supports practical communication skills, emotional
engagement, and better memorisation through emotional memory (Sayenko,
2020: 210-214).

The application of storytelling in English language teaching is based on principles
such as accessibility, clarity, emotionality, and connection with real-life experience. It
activates speech activity, encourages reflection, supports associative thinking, and
enhances vocabulary acquisition. The method relies on core cognitive processes which
are essential for communication, while simultaneously contributing to their
development.

Overall, storytelling is an effective interactive method that diversifies English
language learning, creates a foreign language communicative environment, and
supports the cognitive and personal development of students.

Conclusions. The analysis of the theory and practice of using storytelling in
learning English in higher education institutions shows its universality and
accessibility, which ensure the optimization of the educational process. Its use should
be based on the psychological, pedagogical and methodological foundations of adult
learning in the process of acquiring a profession and provides cognitive and personal
development of students, the formation of their communicative competence and culture
of foreign language communication.
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DATA-DRIVEN LEARNING (DDL) AND ITS SCIENTIFIC
FOUNDATIONS IN MODERN LANGUAGE EDUCATION
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Abstract: Data-Driven Learning (DDL) has gained increasing attention in modern
language education as a scientifically grounded pedagogical approach rooted in corpus
linguistics and inductive learning theory. By engaging learners directly with authentic
linguistic data, DDL promotes learner autonomy, metalinguistic awareness, and
evidence-based language learning. This article presents a comprehensive literature-
based analysis of DDL research published since 2020, examining its theoretical
foundations, pedagogical applications, and reported learning outcomes in EFL and ESL
contexts. Drawing on recent systematic reviews, the paper critically evaluates the
effectiveness of DDL in developing lexical, grammatical, and collocational
competence, while also addressing persistent challenges related to accessibility,
cognitive load, and teacher preparedness. The study argues that DDL represents a
significant scientific advancement in language education, aligning pedagogical
practice with data-driven methodologies that reflect contemporary developments in
linguistic research and educational technology.

Keywords: Data-Driven Learning; corpus linguistics; language education; learner
autonomy; EFL/ESL; inductive learning; authentic language data

The rapid development of digital technologies and large-scale linguistic databases
has profoundly transformed contemporary language education. In recent decades,
language pedagogy has increasingly shifted away from prescriptive, rule-based
instruction toward approaches grounded in empirical evidence and learner-centred
discovery. Within this paradigm, Data-Driven Learning (DDL) has emerged as a
prominent pedagogical framework that enables learners to interact directly with
authentic language data drawn from linguistic corpora. Rather than relying solely on
textbook explanations or teacher-provided rules, DDL encourages learners to observe,
analyze, and generalise linguistic patterns through systematic exploration of real-world
language use.

DDL is fundamentally rooted in corpus linguistics, a scientific discipline concerned
with the computational analysis of large collections of naturally occurring language.
The growing availability of pedagogical corpora and user-friendly concordancing tools
has made it increasingly feasible to integrate corpus-based activities into classroom
practice. As a result, DDL has gained renewed scholarly attention, particularly in the
context of English as a Foreign Language (EFL) and English as a Second Language
(ESL) education. Recent research suggests that DDL can enhance learners’ lexical
accuracy, collocational competence, grammatical awareness, and overall writing
quality, while simultaneously fostering learner autonomy and critical thinking skills.

131



EDUCATION
DEVELOPMENT OF SCIENCE THROUGH THE LATEST TECHNOLOGIES AND THEORIES

The relevance of DDL has become even more pronounced since 2020, as
digitalisation and remote learning have accelerated the adoption of technology-
mediated pedagogical approaches. In parallel, contemporary applied linguistics has
increasingly emphasised evidence-based instruction, aligning language teaching
practices with scientific methodologies derived from data analysis and empirical
research. From this perspective, DDL represents not merely a teaching technique but a
scientifically informed approach that reflects broader epistemological shifts in
language education toward data-driven inquiry and inductive knowledge construction.

One of the most comprehensive recent overviews of Data-Driven Learning is
provided by Luo [1], who conducted a systematic review of DDL research in second
language writing. Analysing empirical studies published between 2010 and 2024, Luo
found that DDL had a consistently positive effect on learners’ grammatical accuracy,
lexical choice, and phraseological awareness, particularly in EFL university contexts.
The review also highlighted that DDL-supported writing instruction was most effective
when learners received explicit training in corpus consultation. However, Luo noted
that the majority of reviewed studies relied on short-term interventions, which limits
conclusions regarding long-term learning retention.

Similarly, a large-scale systematic review by Boulton and Cobb [2] synthesised
findings from over 70 empirical studies examining DDL in various instructional
settings. Their analysis demonstrated that DDL was especially effective for vocabulary
and collocation learning, while results for grammar instruction were more mixed. The
authors emphasised that learner proficiency level and task design significantly
influenced learning outcomes, suggesting that DDL is not a universally effective
approach but one that requires careful pedagogical calibration.

Focusing specifically on collocations, Tanjun Liu [3] conducted a quasi-
experimental study with Chinese EFL learners to examine the effects of corpus-based
instruction on noun—verb collocation acquisition. The results indicated that DDL
significantly improved learners’ productive collocation use compared to traditional
dictionary-based instruction. However, the authors observed that lower-proficiency
learners required extensive scaffolding to benefit fully from corpus exploration.

Taken together, recent studies provide strong evidence that Data-Driven Learning
enhances vocabulary development, collocational competence, and metalinguistic
awareness in language learners. Research also indicates positive effects on learner
autonomy and engagement. However, the literature reveals several persistent gaps.
Longitudinal research remains limited, lower-proficiency learners are under-
represented, and methodological variability complicates cross-study comparisons.
These gaps underscore the need for further research that systematically examines the
long-term and contextualised impact of DDL in diverse educational settings.

Inductive Learning and Discovery-Based Pedagogy. DDL is closely aligned with
inductive learning theory, which posits that learners acquire knowledge more
effectively when they actively construct rules and generalisations from data rather than
receiving them explicitly. In DDL environments, learners engage in hypothesis
formation, testing, and refinement as they analyse concordance lines and frequency
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distributions. This process mirrors the epistemological practices of scientific inquiry,
positioning learners as investigators rather than passive recipients of information.

Discovery-based learning theories argue that such engagement promotes deeper
cognitive processing and longer-term retention. In the context of language education,
this means that learners who identify patterns independently are more likely to
internalise linguistic forms and apply them flexibly in new contexts. DDL
operationalises discovery learning by providing structured access to authentic data
while allowing learners a degree of autonomy in interpreting patterns.

However, inductive learning within DDL is not entirely unguided. Effective
implementation typically involves pedagogical scaffolding, where teachers design
tasks that constrain learners’ focus and support pattern recognition. From a theoretical
standpoint, this combination of guided discovery and learner autonomy reflects a
balanced application of inductive principles, mitigating cognitive overload while
preserving the epistemic value of data-driven inquiry.

Pedagogical Integration of DDL. In classroom settings, DDL can be implemented
through a range of activities that vary in complexity and learner autonomy. At a
foundational level, teachers may provide pre-selected concordance lines to direct
learners’ attention to specific linguistic features. At more advanced levels, learners may
conduct independent corpus searches, formulate research questions, and present
findings to peers.

Pedagogical integration requires careful alignment between learning objectives and
corpus tasks. For example, vocabulary instruction may focus on collocational patterns,
while grammar instruction may target usage-based distinctions between competing
forms. Importantly, DDL does not replace traditional instruction but complements it
by providing empirical grounding for linguistic explanations.

Sample DDL Tasks

Task 1: Collocation Analysis

Learners are provided with access to a general English corpus and asked to
investigate the collocational patterns of a target noun. Using a concordancer, students
identify the most frequent adjectives and verbs associated with the noun and categorise
them according to semantic preference. Learners then compare their findings with
dictionary definitions and reflect on differences between intuitive understanding and
corpus-based evidence.

This task develops learners’ sensitivity to phraseological patterns and encourages
evidence-based vocabulary use.

Task 2: Grammatical Pattern Exploration

Learners analyse corpus data to examine the use of two semantically similar
grammatical constructions. By comparing frequency, contextual usage, and register
distribution, learners formulate hypotheses about functional differences between the
forms. These hypotheses are subsequently tested through additional corpus searches
and applied in controlled writing tasks.

Limitations and Challenges

Despite its documented benefits, DDL is not without limitations. One of the most
frequently cited challenges concerns accessibility to corpora and analytical tools,
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particularly in under-resourced educational contexts. Additionally, the cognitive
demands of corpus analysis may pose difficulties for learners with lower proficiency
levels.

Teacher preparedness remains another significant barrier. Without adequate
training, instructors may struggle to design effective DDL tasks or interpret corpus data
accurately. Furthermore, much of the existing research focuses on short-term
interventions, leaving questions about the long-term sustainability of DDL-induced
learning gains.

Conclusion

Data-Driven Learning (DDL) has become a pedagogically sound, scientifically
supported method for teaching modern languages. The thorough analysis of research
from 2020 to 2025 shows that DDL promotes metalinguistic awareness, critical
thinking, and learner autonomy while also improving learners' linguistic competence
in lexical, grammatical, and collocational domains. DDL closes the gap between
linguistic theory and classroom practice by basing instruction on real-world language
data from corpora, allowing students to interact with language in an empirical rather
than prescriptive manner. The larger conceptual changes in language pedagogy
towards data-informed, research-driven instructional design are reflected in this
alignment with evidence-based techniques.

Recent research demonstrates that the actual application of DDL can efficiently
increase both language competency and analytical skills through well-scaffolded
corpus-based assignments. Collocation analysis and grammatical pattern exploration
are two examples of tasks that demonstrate how students can actively research
language phenomena, formulate hypotheses, and use knowledge in effective language
use. These exercises foster independent learning techniques outside of the classroom
in addition to increasing accuracy and fluency.

However, there are still obstacles to DDL's widespread implementation. Its
teaching potential is limited by inadequate teacher preparation, inconsistent digital
literacy among students and teachers, and restricted access to corpora and
concordancing tools. Furthermore, questions regarding the long-term sustainability of
learning benefits remain largely unresolved because the majority of current research
focuses on short-term treatments. Expanding digital infrastructure, including corpus
training into teacher preparation, and creating long-term research that document the
long-term impacts of DDL on language acquisition are all necessary to overcome these
constraints.

Future prospects for improving DDL's scalability, accessibility, and efficacy
include the use of cutting-edge technology like artificial intelligence, adaptive learning
systems, and automated corpus analysis tools. In order to strengthen DDL's position as
a learner-centred, scientifically supported pedagogical framework, future research
should examine how these technologies can facilitate differentiated instruction,
personalised feedback, and real-time data analysis. To sum up, DDL is a paradigm shift
in language education that combines cutting-edge teaching techniques with empirical
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linguistic research. It has the potential to significantly improve both theoretical
knowledge and real-world results in contemporary language pedagogy.
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THE ROLE OF PADLET IN ENHANCING
INTERACTIVITY IN MEDICAL EDUCATION
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Interactive boards, such as Padlet, Jamboard, and others, have found wide
application in modern education, especially in the context of distance learning. They
offer numerous opportunities for visualizing information and creating a dynamic
learning environment. However, like any digital tool, Padlet has limitations and
potential drawbacks. Despite the growing popularity of interactive boards, a critical
analysis of their capabilities and limitations is important to avoid unrealistic
expectations and maximize the effectiveness of this tool. Understanding the limitations
of Padlet will help educators develop more effective teaching strategies and integrate
Padlet with other tools for improved results.

The first challenges an instructor may encounter when using the board are technical
limitations, pedagogical and organizational difficulties, and psychological aspects.
Padlet's performance directly depends on the stability of the Internet connection.
Interruptions may lead to data loss or slower board performance. There are also
limitations regarding the amount of data that can be stored on the free version of Padlet.
This can be problematic for large projects or when working with many files. In large
groups, controlling the quality of the content that students add can be challenging. This
may result in the display of irrelevant or incorrect information. Moderating discussions
on Padlet may require significant time investment from the instructor. It is also
important to note that while Padlet promotes collaboration, it does not replace personal
interaction between students and instructors. Additionally, the multifunctionality of
Padlet may distract students from the primary task, and if Padlet is misused, this online
resource may not motivate students sufficiently.

The Padlet interactive board is a powerful tool with significant potential to enhance
the quality of education, particularly in medical institutions, where it is essential to
integrate theoretical knowledge with practical skills. It promotes active student
engagement, facilitates the visualization of educational materials, and supports
interactivity in the learning process. The use of Padlet enables the creation of a dynamic
and effective learning environment that stimulates critical thinking and collaboration
among students, which is particularly important in medical education.

However, to achieve optimal results, several factors must be considered. When
planning the use of Padlet, clearly defining the educational goals and objectives is
essential. Instructors should consider the subject's specifics and the audience's
characteristics to adapt the tool to the particular needs of the educational process. A
key point is ensuring Padlet integrates with other teaching methods, such as traditional
lectures, practical assignments, and discussions. This will make the learning experience
more balanced and ensure comprehensive retention of the material.

It is important to consider technical limitations that may affect the effectiveness of
using Padlet, such as unstable Internet connections or data storage limits on free plans.
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This can cause issues when working with large groups of students or handling
extensive amounts of content. To avoid these problems, instructors should carefully
select the most suitable subscription plans and ensure they have adequate technical
support.

The psychological aspect is also significant — excessive use of technology may
distract students from their primary tasks or create additional stress due to the
complexity of using new tools. Additionally, using Padlet mustn't replace live
interaction between students and instructors. Considering these factors, instructors
should create an environment where Padlet complements personal communication and
traditional teaching methods.

Thus, to effectively use Padlet in medical education, it is necessary to carefully
plan its integration into the learning process, provide ongoing student support, and
combine this tool with other methods and technologies. Padlet has the potential to make
learning more engaging, dynamic, and interactive, but the success of this process
largely depends on a responsible and thoughtful approach to its use.
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Abstract: The development of science in the modern world is closely linked to
technological innovation and the emergence of new theoretical approaches. In the field
of philology and language education, these changes have led to a significant rethinking
of traditional methods of research and teaching. Digital technologies, combined with
contemporary linguistic and pedagogical theories, have created new opportunities for
understanding language and improving the effectiveness of language instruction. As a
result, philology has become a more interdisciplinary and technologically informed
science.
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One of the most notable transformations in modern philological research is the
increasing use of digital tools. Electronic text archives, online dictionaries, and
linguistic corpora enable researchers to examine language data on an unprecedented
scale. These resources make it possible to analyze lexical, grammatical, and stylistic
patterns across different genres, historical periods, and social contexts. Such
technological advancements contribute to the scientific development of philology by
promoting accuracy, objectivity, and reproducibility in linguistic research.

At the theoretical level, contemporary linguistic models have shifted the focus from
purely structural descriptions of language to its functional and communicative aspects.
Theories such as pragmatics, cognitive linguistics, and intercultural communication
highlight the role of context, meaning, and human cognition in language use. These
approaches reflect a broader scientific trend toward understanding complex systems
through interdisciplinary perspectives. In philology, this shift has deepened the
analysis of texts and discourse, allowing scholars to explore how language functions
in real-life communication.

The influence of digital technologies is particularly evident in modern language
teaching. Online platforms, mobile applications, and multimedia resources have
expanded the boundaries of the traditional classroom. Teachers can now incorporate
authentic materials, interactive tasks, and collaborative projects into the learning
process. These innovations support modern pedagogical theories that emphasize active
learning, communication, and learner engagement. Technology not only facilitates
access to knowledge but also encourages students to develop critical thinking and
digital literacy skills.
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Modern theories of education have also played a crucial role in reshaping language
teaching practices. Student-centred and competency-based approaches focus on
practical language use rather than memorisation of rules. When combined with digital
tools, these theories allow educators to create personalised learning paths and provide
immediate feedback. For example, online assessment systems and adaptive learning
programs help monitor students’ progress and adjust instruction to their individual
needs, making the learning process more efficient and scientifically grounded.

Another important aspect of scientific development in language education is the
integration of research and practice. Digital technologies make it easier to collect data
on learning outcomes and classroom interaction. This data supports evidence-based
teaching and contributes to the continuous improvement of instructional methods. As
a result, language education increasingly relies on scientific analysis rather than
subjective experience alone.

Despite these advancements, the development of science through technology also
raises important challenges. Teachers and philologists must develop digital literacy and
critical thinking skills in order to use new tools effectively. There is also a need to
balance technological innovation with humanistic values, such as cultural awareness,
ethical responsibility, and meaningful human interaction. Philology plays a crucial role
in addressing these challenges, as it fosters deep understanding of language, culture,
and communication in an increasingly digital world.

In this context, the responsibility of educators and researchers becomes especially
significant. Teachers are no longer only transmitters of knowledge but also mediators
between technology and learners. They must be able to select appropriate digital tools,
evaluate the reliability of online resources, and integrate technology into the learning
process in a pedagogically meaningful way. This requires continuous professional
development and openness to new scientific and methodological approaches. Without
proper training and reflection, technological innovation may remain superficial and fail
to achieve its educational potential.

At the same time, philologists are faced with the challenge of preserving the depth
and interpretative nature of their discipline. While automated text analysis and artificial
intelligence can process large volumes of data, they cannot fully replace human
interpretation, contextual analysis, and cultural sensitivity. Philological research must
therefore combine quantitative methods with qualitative analysis in order to maintain
a balanced and comprehensive approach to language study. This combination allows
science to progress without reducing language to purely mechanical patterns.

Another challenge is the issue of accessibility and inequality. Not all educational
institutions or learners have equal access to advanced technologies, digital platforms,
or stable internet connections. As science and education become increasingly
technology-dependent, this digital divide may deepen existing social and educational
inequalities. Addressing this problem requires institutional support, inclusive policies,
and the development of accessible digital resources that can be used in diverse
educational contexts.

139



EDUCATION
DEVELOPMENT OF SCIENCE THROUGH THE LATEST TECHNOLOGIES AND THEORIES

Ethical considerations also play an important role in the development of science
through technology. The use of artificial intelligence in language analysis and
education raises questions about data privacy, authorship, and academic integrity.
Philology, with its focus on textual authenticity and ethical interpretation, can
contribute to the development of responsible guidelines for the use of digital tools. By
promoting ethical awareness, philological scholarship helps ensure that technological
progress serves educational and scientific goals rather than undermining them.

Looking ahead, the future development of philology and language education
depends on the successful integration of technology, theory, and humanistic values.
Interdisciplinary collaboration between linguists, educators, computer scientists, and
psychologists will be essential for creating innovative and sustainable models of
research and teaching. Such collaboration reflects the broader scientific trend toward
openness and cooperation, where knowledge advances through dialogue between
disciplines.

In addition to these considerations, the transformation of philology and language
education through digital innovation encourages a redefinition of academic literacy
itself. Reading and writing practices are increasingly multimodal, combining written
text with audio, video, hyperlinks, and interactive elements. As a result, students are
required to develop new forms of literacy that go beyond traditional textual
competence. Philological education plays a key role in guiding learners through this
transformation by teaching them how to interpret, evaluate, and critically analyze
complex digital texts. This contributes to the broader scientific goal of forming
intellectually independent and critically aware individuals.

Moreover, digital environments have reshaped scholarly communication and
academic collaboration. Online conferences, open-access journals, and digital research
platforms enable philologists and educators to share findings more quickly and
collaborate across geographical boundaries. This global exchange of knowledge
accelerates scientific development and promotes diversity of perspectives in language
research and teaching. At the same time, it requires scholars to rethink standards of
academic quality, peer review, and authorship in digital contexts. Philology, with its
strong tradition of textual scholarship and academic rigor, provides valuable
methodological tools for maintaining high standards in digital research environments.

The development of science through technology also encourages reflection on the
future role of the teacher. Rather than being replaced by digital tools, educators become
facilitators, mentors, and researchers who guide learners in navigating complex
informational environments. This shift requires a strong theoretical foundation and an
understanding of both linguistic science and pedagogy. Philology supports this
professional transformation by emphasizing analytical thinking, interpretative skills,
and awareness of linguistic diversity, all of which remain essential regardless of
technological change.

Finally, it is important to emphasize that the sustainable development of science in
philology and language education depends on thoughtful integration rather than rapid
adoption of technology. Innovation should be guided by clearly defined educational
and research goals, as well as by ethical and cultural considerations. When digital
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technologies are used as instruments that support scientific inquiry and humanistic
values, they contribute to deeper understanding rather than superficial efficiency.

In conclusion, while modern technologies and theories have significantly
advanced the development of science in philology and language education, they also
require careful and responsible implementation. By fostering digital literacy, ethical
awareness, and critical thinking, philology can guide the meaningful use of technology
in education and research. This balanced approach ensures that scientific progress
supports not only technological efficiency, but also cultural understanding, intellectual
depth, and the human dimension of language.
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CYYACHI TEXHIKHU HIAI'OTOBKH MATICTPIB 10
PEAJIIBAINII PAHAPAN3IUHI OBOI AIAJBbHOCTI B 3BO

baprkiB Okcana

KaHIUAAT MeJaroriyHux Hayk,

JOTEHT Kadeapu 3arajibHO1 TIEAAroTiKy Ta JOIIKUTEHOT OCBITH,
Bonuncbkuil HanioHanbHUN yHIBepcUTeT iMeHi Jleci Ykpainku
M. JIyupk, Ykpaina

[TutanHs moxonaHHsS MiHIMAJIBHOTO (hiHAHCYBAHHS OCBITHBOI Tally3l CHOTOJHI €
HAJ3BUYAHO aKTyaJlbHUM B YKpaiHi. 3aKiajl OCBITH, SKUW HE B 3M031 B MOBHOMY
00cs31 3a0€3MeYnTH OCBITHINA MPOIEC HABYAIBHO-METOJUYHUM Ta TOCIOJAPCHhKO-
(iHaHCOBUM 3a0€3MEeUCHHSIM, HE MOYKE TTOBHOI[IHHO KOHKYPYBAaTH Ha PUHKY OCBITHIX
HOCIYT.

Bianoinno no 3akony Ykpainu «[Ipo Bulilly OCBITY», 3aKJajy BHIIOI OCBITU
MaloTh MPABO 3aJTydaTH KOIITH 3 PI3HUX JDKEPEN IJIA CBOTO PO3BUTKY Ta MiATPUMKHU
CTaTYTHOI 1sIbHOCTI. L{e MO>KyTh OyTH OCBITHI IOCITYTH 32 HABYaHHS Bl FOPUIUIHHUX
a00 (13nyHUX 0C10, MPOBEAEHHS MOBHUX KYpPCIB, TPEHIHTIB, MIATOTOBYUX BIAILIECHb
IUIsl aOITypi€HTIB, KYpCIB MIJBUILEHHS KBadiQikaiii, OCBITHI MOCIYTH IJIs 1HIIMX
3aKJaJiB BHUINOI OCBITH, BUKOHAHHS TOCIJOTOBIPHMX TE€M, HAJaHHS TMOCIYT
MIPOKMBAHHS B T'YPTOXKUTKAX, HABYAHHA 1HO3EMHHX CTYJIEHTIB, OPEHJa MPUMILIEHb 1
iH. [1]. OgauM 1 3 3aco0iB 3allyd4e€HHsI KOINTIB BHUCTyIAa€ (QaHApal3UHT, TOMY
BXKJIMBOIO € TIJTOTOBKA MAariCTpiB O CAaMOCTIMHOTO TMOIIYKY J0JIATKOBUX PECYPCIB
JUTsI peatizailii OCBITHIX MPOTrpaM 4M MPOEKTIB.

[lutaHHg MOUIYKY JOJATKOBUX KOIITIB B OCBITY € B moii 3opy O. bamyn, C.
bensera, 1. Kimmuyk, O. KpaBuenko, C. Ky1, A. CokonoBoi, O. UepHIBCHKOI Ta iH.
[Ipodeciiina miaroroBka MaOyTHIX MeAaroriB 10 peamizailii Gpanapai3uHry akTUBHO
BuBYaeThes A. 3indenko, K. Kpayc, C. Jlynmapenko, O. CemenoBum, H. TkauoBoro, A.
TkayoBuM Ta 1H. MeHIlIe yBaru HayKOBIIl IPUIUISIOTh BUBUEHHIO TUTaHb (POPMYBaHHS
B MailOyTHIX BUKJIaJa4iB 34aTHOCTEN 31MCHEHHS (haHPA3UHTOBOIL JISJIbHOCTI.

[Tonsarrs «danapaitsunry (fund — koirtu; raise — BiJHAWICHHS) O3HAYa€E
«3HaXOKEHHS 3aco0iB» [2]. Yke (danapaii3uHr y 3akiajzax BHUIIOI OCBITH — II€
npodeciiiHo-nenaroriyia JisIbHICTh HAYKOBO-TIEAArOrYHUX MPALIBHUKIB 13 MOLIIYKY
J0JTATKOBHX 3ac001B, KOIITIB a00 JIOACBKUX PECYPCIB 3aJIsl peasizallii OCBITHIX 4d
COIIIAJIBHUX TIPOEKTIB.

Ha dbopmyBanHs mianpueMHHUIIBKOT KOMIIETEHTHOCT] 1 (JiHAHCOBOI TPaMOTHOCTI
CIpsiMOBaHE BUBUYEHHS 37100yBavyaMu JAPYToro (MaricCTepChbKoro) piBHS BHUIIOT OCBITU
BUOIPKOBOTO OCBiITHhOTO KoMmMoOHEeHTa (nmami OK) «®aHgpail3uHr y HOMIKIIBHIN
ocBiTi». Meta OK monsirae y popmyBaHH1 B MailOyTHIX MEAaroriB miMpUEMHUIIBKOT
KOMITETEHTHOCTI Ta CUCTEMH 3arayibHUX 1 (PaXOBUX KOMIETEHTHOCTEW TUIaHYBaHHSI,
opraHizaiii (paHApal3UHrOBOI AISTILHOCTI B 3akjajax OCBITH 13 BHU3HAYEHHSAM il
JI1arHOCTUYHOI METH, 3aBJaHb, 3MICTY, (OpM, METOAIB peanizanii [3].

Jist ebexkTrBHOI opranizaiii ¢panapaiizunary B 3BO B MaricTpiB popMyeMO 3HAHHS
Horo eramiB Ta yMiHHA iX peanizauii (Puc. 1).
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Ouyinka pe3ynomamie ma 360pOmMHUIL 36’A30K

Ananiz euznauennsn epekmuenocmi emany njiaHy8aHH;

Konmponw i 36im nepeo oonopamu

‘k

Peanizauin

Ilnhanyeanns it 6u3HaAUEHHA KO1Q OOHOPIE

Puc.1. [loeranna peanizaiisa (pasapaii3uHroBOI JiSIILHOCTI

BaxnmuBy ponp y mnpodeciiiHiii MAroTOBI MaricTpiB A0 (aHapai3uHTOBOI
TISJIBHOCTI  BIIBOJIMMO CYYaCHMM TeXHIKaM, sKI BiJ3HAYarOThCS  JI€BICTIO,
BMOTHBOBAHICTIO, OPUTIHAJIBHICTIO, MOXJIMBOCTSIMH TBOPYOI'O 3acCTOCYyBaHHS B
HaB4aHHi [4].

IrpoBi TEXHIKH 3aCTOCOBYIOTHCS B POJBOBHUX, JAUIOBUX 1 JUJAKTUYHUX ITpax Ta
MalTh Ha METl y3arajdbHEHHS 1 CHCTEMATHU3alll0 KOMIIETEHTHOCTEW MAaricTpiB
3a]ly4aT JOHOPIB, MELIEHATIB JI0 peajiizalii ocBITHIX npoekTiB y 3BO. Hanpuknan, 3
IIKaBICTIO 3/100yBaudl OPraHi3oBYIOTb 1 MNPOBOASATH IIJIOBY TPy «3BEpPHEHHS [0
JOHOpa», MiJ Yac SKOi B HUX (POPMYIOTbCA YMIHHS apryMEHTYBATH, JOBOIUTH,
MEPEKOHYBATH JOHOPIB Y HEOOXI1THOCTI CIIOHCOPYBAHHS IEBHOT'O OCBITHBOI'O IMPOEKTY.

[{ikaBOO 1 BEKTOPHOCTIPSMOBAHOIO € TEXHIKA «B1JT «ITPOXAHHS» IO «IIAPTHEPCTBAY,
mo nependoavae (GopMyBaHHS KOMIETEHTHOCTEM HAIMCaHHS IPOEKTHOI 3asBKH.
Mosoap 3M1HCHIOE TIONTYK MOTEHIIWHUX JOHOPIB, BUBYAE iX MOXIIMBOCTI 1 HabyBae
HaBnuoK (opmymoBanHs SMART-1ineit (KOHKpETHI, BUMIPIOBaHI, TOCSIKHI,
peieBaHTHI Ta OOMEXEeH1 B Yaci Iiji) g MailoyTHbOTO TpoekTy. s 1i peamizarii
BUKOPUCTOBYEMO IIIKaBy JJisi CTYJEHTIB TEXHIKY IITYUHTY, CHOPSIMOBaHy Ha
VIAOCKOHAJIGHHA  yMiHb  3[IIACHIOBATH CTUCIY TPE3EHTAI[lI0  TMPOEKTY  JUIs
HAJIArOJDKEHHS TOJAbIIOI B3a€EMOMIi 3 JOHOPOM; PO3BUTKY KpPEaTUBHOTO W
AQHAJIITUYHOTO MUCJICHHS, KOMYHIKAaTUBHMX HAaBUYOK, JJEPCTBA, TOOTO HABHYOK
HEOOXITHUX Y OYJIb-IKUX cepax KUTTS.

[Tix yac BuBueHHsa OK y MaricTpiB yAOCKOHAIIOEMO HABUYKA BUKOPUCTOBYBATH
IHCTpyMEHTH (aHIPa3UHTOBOI OCBITHBOI JisibHOCTI (QR—KOaM, KpayJCOPCHHT,
KpayHApaHauHr, udposa ¢iurantpomnist). EQEeKTHBHOWO y LbOMY KOHTEKCTI €
MpaKkTUKa MIKPOHABYaHHS, III0 MAa€ Ha MeTi (popMyBaHHS 1HTErpajIbHOI Ta CUCTEMH
CHelaIbHUX KOMIIETEHTHOCTEH 3 ypaxyBaHHAM MOKJIMBOCTEH 1 MOTPEd KOXKHOTO
ctynenta [5]. YV xomi 3aHsaTTs 3700yBayi MpaIiOlOTh 3 HEBEIMKUMU OJIOKAMH
HABUYAJBHOTO MaTtepiaay, IO MICTATh 1H(POPMAII MPO OAWH 13 BH3HAYCHUX
IHCTpyMEHTIB  ¢aHApal3uHry, a TOTIM uepe3 I1HAMBIAYyalbHO-KOJICKTHUBHY
MPE3EHTAIlII0 Y HUX (OPMYEMO IITICHE YSABICHHS IIPO ITHCTPYMEHTH (haHApaii3uHTOBOT
OCBITHBOT JISUTHHOCTI.

3axuIiaroyu  1HAWMBIAyaJlbHE HAyKOBO-JOCTIAHUIIbKE 3aBAaHHS, MaiOyTHI
BUKJIJa4l OpPraHi30BYIOTh MIKpPO-IBEHT (OJIarodiiHui spMapoK), BIPOBAHKYHOUYHU
UK MATOTOBKY (haHIpali3uHTy Ha MPAKTHIII.
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HanzBuuaiiHi MOXJIMBOCTI JIJIE MOTHBAIlli 1 CTBOPEHHS CHUTYyalllil YCHmiXy B
3100yBaviB OCBITH, PO3BUTKY IXHBOTO OCOOHMCTICHOTO Ta MPO(eciiiHOTO 3pOCTaHHS,
BUXOBAHHS MiANPUEMIUBOCTI 1 (hopMyBaHHS (HIHAHCOBOI IPAaMOTHOCTI, MalOTh MiHi-
TPEeHIHroB1 pakTUKU. Hanpuknazn, miHi-TpeHiHT «Bin inei 70 mpoekTy» MaB Ha METi
YIAOCKOHAJIGHHS YMiHb MAariCTpiB IIBHAKO OOWpaTH TOTCHIIMHUX JOHOPIB IS
peatizailii OCBITHBOTO MPOEKTY 1 BKIIIOYAB TaKi OJOKH:

- meopemuyHull — MIKpPOHAaBYAHHS 13 3aHypeHHAM: «YOTHpU TUIHU JOHOPIB»
(3m00yBayi aHaJI3YIOTh Pi3HI THIHU JOHOPIB T4 BU3HAYAIOTh, K1 3 HUX 3MOXKYTh OYTH
3aIlikaBJIeHI B 1/1€1 IPOEKTY);

- NPaKMu4Huu.

a) KOBOpKIHT «IIpobiieMa 1 MOXKIMBICTBY, Ue€pe3 aHaII3 MPOOJIEMHU BIJCYTHOCTI
Cy4acHO1 MyJbTUMeIIHHOT oKy B 3BO BUXOAMMO Ha MOXJIHMBICTh OOIPYHTYBaHHS
HEOOX1THOCTI BUPIIIEHHS BaXKJIUBOI COLIIAIbHO-OCBITHBO1 pobiieMu. MynbTUMeA1THA
JIOIIIKa TEPETBOPIOE BUKIIAJIaya 3 MPOCTOr0 TPAHCISTOpPAa HAYAJIbHOTO Marepialy B
(dacunitatopa, a 3100yBayiB OCBITH B aKTUBHUX CyO’€KTIB HABYAHHS

0) dinosa epa « Bin 3HallOMCTBa 10 apTHEPCTBa» Iependayae BiAMpAIIOBaHHS
pOJILOBUX HABUYOK TIEPEKOHAHHS  MEIeHaTa B  HEOOXITHOCTI  mpuaOaHHS
MyJIBTUMEINHOT JOWIKK JJIs Bi3yasi3allli HaBYaJIbHOTO MaTepiaily, OpraHizaiii
IHTEPaKTUBHOI B3a€EMO/I1i, ONEPAaTUBHOCTI B OTPUMAaHHI 3BOPOTHOTO 3B’ SI3KY;

B) Brpana ««30-60-90»: 3a 30 cekyH moTpiOHO OOIPYHTYBaTH MpobiaemMy, 3a 60
CEKyHJ] IPUIHATH pimieHHs (mpoekT), 90 cekyHa — Ha 3aKIuK 10 1ii (o came BU
MPOCHUTE):

- niocymKo8uti — aHaii3 0rKeTy; pedIiekcis 1mo/10 npoBeAeHOi poOOTH.

Hnst  3akpitieHHs cpopmoBanux kommeTeHTHocter 3 OK  3actocoByemo
pedaeKkCUBHI TPEHIHTH, K1 O3BOJSIOTh BUSHAYUTH TIEPEBArd, HEAONIKH Ta MIISXH
BJIOCKOHAJICHHS BJIacHE pOo3pO0JIEHOTO MPOEKTY OCBITHROI cripaBH [3].

PesynbpTaTamMu ycniniHoi paHapaii3MHTOBOI JisJIBHOCTI B 3aKJIaJaX BUIIO1 OCBITH €
peainizoBaHl MPOEKTH/TIPOTpAMH 3 OpTraHi3ailii Ta MPOBEJCHHS HAyKOBUX 3aXO/lIB
(xoH(epeH1id, ceMiHapiB, KPYTiauxX CTONIB TOILO); KOHKYPCH NMPOEKTIB 13 BUJAHHS
HABYAJIbHO-METOJANYHUX PEKOMEHJAlliii, BUTOTOBJICHHA MaTepialbHO-TEXHIYHOTO
3a0e3ne4eHHs 1 1H. A BOPOBAIKEHHS B OCBITHIA MPOLEC CyYaCHUX TEXHIK HABUYAHHS
copusie e(peKTUBHOMY (OPMYBaHHIO B MariCTpiB 3[JaTHOCTEH BHKOPHUCTOBYBATH
ONTHUMAaJIbHI NUIAXW IS [JIaHYyBaHHS, OpraHizamii 1 peamsaimii (anapai3uHroBO1
nistibHOCTI B 3BO; po3BUTKY HaBUYOK Soft skills.

Cnucok Jiteparypu
1. 3akoH Ykpainu «IIpo BUIILY OCBITY»
https://zakon.rada.gov.ua/laws/show/1556-18#Text
2. Benukwuii TIyMa4HHii CJIOBHUK YKpP. MOBH (3 104. 1 1010B.) / YKiaf. i roi. pen. B.
T. bycen. K. : Ipninb : BT® «Ilepyn», 2005. 1728 c.

3. baprtkiB O., lypmanenko O., Jlypmanenko €. MOHITOPUHT SIKOCTI TPoQeciitHol
MIJITOTOBKM ~ MalOyTHIX  BUXOBATENIB  3aKJaJiB  JOIIKUIBHOI  OCBITU [0
(haHapaii3uHroBO1 TUSITBHOCTI, 2022 :
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http://baltijapublishing.lv/omp/index.php/bp/catalog/download/295/8208/17142-
1?inline=1

4. baptkie O.C., CemenoB O.C. IlinrotroBka MaiOyTHIX TMenaroriB Ao
dbanapaii3uHroBoi  TiSIBHOCTI : HaB4Y. MeroAd. mocib., Jlymek, 2025. 8lc.
https://evnuir.vnu.edu.ua’/handle/123456789/27680

5. 6 TpUKIadiB MIKpOHABUaHHS, IO HaauWXaroTh : https://kwiga.com/ua/blog/6-

prikladiv-mikronavchannya-sho-nadihayut
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CKJIAJOBI NPOD®ECIMHOI KOMIETEHTHOCTI
MAUBYTHIX ITIEJAT'OT'IB Y POBOTI 3 AITbMU 3
MOBJIEHHEBUMHU INTOPYIIEHHAMMU

bipuyenko Harauis CepriiBHa,

3100yBadKa (TpeThOTO (OCBITHHO-HAYKOBOTO) PIBHS BHIIOT OCBITH)

Kadepu OCBITOJIOTIT Ta IHHOBAIIMHOT MeIaroriku

XapKiBCHKOT'O HAI[IOHAIBHOTO TefarorivHoro yHisepcurery iMeti I'.C. CkoBopou
Yxkpaina

AKTyanbHICTh TeMH JociikeHHs. CydacHHMI OCBITHIM 1 HAyKOBUH MpPOCTIp
nepebyBae B akTUBHIN a3l TpaHcopmaliif, mo Oe3nocepeHbO IOB’sA3aHl 3
MOIIMPEHHAM MPAKTUK 1HKIIO311. e 3yMoBtoe meperis miaxoaiB 10 npodeciitHoi
MIATOTOBKHU KaJpiB y PI3HUX raidy3siX CyCHUIBHOTO XKUTTA. OcoOIMBOI aKTyaabHOCTI
TaKl 3MIHM HaOyBarOTh y c(epl crerianbHOi OCBITH, /1€ 3pOCTaHHS KIIBKOCTI JITEH 3
OCOOJIMBUMHM OCBITHIMH MOTpeOdaMu Ta MOCTYIIOBE BIPOBAKEHHS 1HKIIFO3UBHOI
MOJIeIl HAaBUAaHHS Ha BCIX PIBHSAX — BIJ JOMIKUIBHOI JO 3arajbHOI CEpeaHbOl Ta
MO3alIKUJIBHOI OCBITU — ()OPMYIOTh HOBI BHUMOTM J10 MaiOyTHIX (axiBuiB. Bigrak
CYCHUIBCTBO JEAalll YITKIIIE OKPECIIOE OUIKyBaHHSA WIOJAO iXHbOI NpodeciiiHoi
TOTOBHOCTI, KOMIIETEHTHOCTI i 3/JaTHOCTI €(heKTUBHO JISTH B yMOBaX 1HKIIIO3UBHOTO
OCBITHBOT'O cepeioBulIa. L TeHaeH1is pO3BUTKY 1HKJIFO3UBHOI OCBITH Ma€ MOTYKHE
HOPMATHUBHE MIATPYHTS, [0 BU3HAYAETHCS SIK MIKHAPOJHUMU, TaK 1 HAIIOHAJTLHUMU
JIOKyMEHTaMHU.

IcHye B3a€MO3B’ 130K pe3yJIbTAaTIB OCBITHBOTO MPOIECY MiATOTOBKH MalOYTHHOTO
(daxiBisl: TOTOBHOCTI Ta MPOQeciiHOT KOMIIETEHTHOCTI (KOMILJIEKCY KOMIIETEHIIIH).
KommereHiii, mo3Hadyar4u 30aTHICTh 1 TOTOBHICTh BHKOPHUCTOBYBAaTH BIIACHUM
MOTEHI1aT (3HAHHS, YMIHHS, JJOCBIJl Ta OCOOMCTICHI SIKOCTI) JIJIs YCIIIIHOL 1sUTbHOCTI
y BU3Ha4Y€H1 colialibHIi a00 npodeciiiHiil cdepi, y cBoeMy GOpMyBaHHI CIIUPAIOTHCS
Ha 3aKOHOMIPDHOCTI BWHUKHEHHS TOTOBHOCTI. I[lpum 1boMy mia akaaeMiYHUMHU
KOMIIETEHLIISIMU PO3YyMIETHCS BOJIOAIHHS METOJIOJIOTIEID 1 TEPMIHOJIOTIEID OKPEMOT
rajy3i 3HaHb, BHUSIBJICHHS CHCTEMHHMX B3a€MO3B’SI3KIB Yy HiM, a TakoX 3/1aTHICTb
3aCTOCOBYBATH I1X IS PO3B’SA3aHHS MPAKTHUYHUX 3aBlaHb; Mif MpodeciiHuMHu —
TOTOBHICTh 1 3JAaTHICTh IIJIECOPSIMOBAHO [IATH BIAMOBIIHO JO BHMOT pPEabHOI
MeJaroriyHoi CUTYyaIlil; miJ COIladbHO-OCOOUCTICHUMH — CYKYIHICTh KOMIIETEHIIIH,
[0 CTOCYIOTBCSI OCOOMCTOCTI K 1HAMUBIAA, i1 B3a€MOIIi 3 IHIIIUMH JIFOJJbMHU, TPYTIOIO Ta
CyCHIUIBCTBOM [2].

VY cyuyacHUX yMOBax IiJITOTOBKH MEIAaroriB st pOOOTH 3 IITbMH 3 MOBJICHHEBUMU
MOpYyIIEHHSIMU, 0cOoONMMBOI Baru HaOyBae mipoOsemMa (OpMyBaHHS KOMILUICKCY
npo@eciiHuX KOMIIETEHTHOCTEH, SIKI BU3HAYAIOTh €(PEKTUBHICTH iXHBOI JISIILHOCTI.
Cepen Takux KOMIIETEHTHOCTEH KIIIOYOBE MICIEe TIOCIal0Th KOMYHIKATHUBHA,
iHpopMmariiina Ta mncuxoJjioro-nenaroriuHa. KoMyHIKaTHBHa  KOMIIETEHTHICTh
OXOIUTIOE 3JIaTHICTh JI0 MEepLeMNIilii, MoOyA0BH aJIeKBAaTHOI B3a€EMOJIl 3 JIUTHUHOIO,
POAMHOIO Ta MDKIIPOGECiiTHOI KOMaH/IO0, 1110 € OCHOBOIO OpraHi3allii IHKJIH03UBHOTO
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OCBITHBOTO cepefoBuiia [2]. IHpopmaliiiHa KOMIIETEHTHICTh Mependayae BMIHHS
MpaloBaTH 3 MUPPOBUMHU pecypcaMi, 3IIMCHIOBATH TOIIYK 1 KPUTHUYHUI aHami3
iHpopMarllii, 3aCTOCOBYBaTH IHTEPAaKTUBHI 3acoO0M HaBYaHHs; ii CKJIaJOBOIO €
MEJIIaKOMITETCHTHICTh TI€Aarora, 1o BH3HAYa€ HOTO TOTOBHICTh JO0 BUKOPHCTAHHSI
CJIEKTPOHHUX OCBITHIX pECypciB Ta AMCTaHIIAHUX TexHojorii [7]. Ilcuxomnoro-
nejaroriyHa KOMIIETEHTHICTh 1HTETpYy€E 3HAaHHSA 3 TIEAarorik, TIICHUXOJOrii Ta
CHeriagpbHOi OCBITM ¥ 3a0e3leuye OpIEHTAIlI0 TMeaarora Ha OCOOWCTICHO
30pIEHTOBAHUU MiX1/1, eMITaTiiHy B3a€MO/III0 Ta PO3BUTOK Y JUTHHU BIEBHEHOCTI y
BJIAaCHMX cujax [1].

BaxnnBoro yMoBOIO mpodeciiHOro CTaHOBJICHHS II€JIaroriB € IIOCTiHHE
CaMOBJIOCKOHAJICHHSI Ta mpodeciiina peduekcid. Sk 3a3HavarOTh JOCITITHUKH,
pediiekcis BHUCTyHae OCHOBOIO YXBAJICHHS INEAaroriyHux pilleHb 1 mependadae
MIMOWMHHUN aHaMi3 BJIACHUX JIIA: BiJ OIIHKM €()EKTUBHOCTI HaBYaJIbHO-BUXOBHOI
poOOTH 3 MITbMH 3 MOBJICHHEBUMHU TMOPYIICHHSIMH IO BHSBJICHHS TPYAHOLIB Y
KOMYHIKaIlii, aJianTanii HaB4aJIbHUX MaTepialliB UM OpraHizallii ciiBIpani 3 0aTbKamMu
[8]. ¥V cyyacHMX ymoOBax 3Hau4Hy poOJib BIJIICPA€E TAKOXK MEIAKYyJIbTypa nejarora, sika
BU3HAYa€ WOro 3JAaTHICTb KPUTHYHO NPALIOBATH 3 1HPOPMALIMHUMHU MOTOKAMH,
IHTErpyBaTu iX y HaBYaJIbHHI MPOLIEC 1 3aCTOCOBYBATH 1H(OpMAIITHO-KOMYHIKallliHI
TEXHOJIOT1i y cdepl 1HKIT031i [5].

JlolKinbHA Ta MOYATKOBA 1HKIIFO3MBHA OCBITa BUOYJOBYETHCS Ha IUTICHIN CHUCTEMI
MIPUHIIMIIB 1 YMOB, SIKI BU3HAYAIOTh 3MICT Ta OPTaHI3aIlilo MeJaroriyHol MiAroTOBKH
710 poOOTH 3 JIThbMHU 3 MOBJICHHEBUMU MOPYIICHHSIMHU. B 11 OCHOBI JICKUTH MPUHIIUIL
1HaMBIAyai3allii, 1o nepeadadyae MakKCMMaJIbHO TOYHE BpaxyBaHHS 1HIMBITYaTbHUX
moTped 1 MOXIJIMBOCTEH KOXKHOI MWUTHHH. lleli mpuHIMI BUMarae Bija meaarora
3aCTOCYBaHHS PI3HOMaHITHUX 3ac001B, METOAIB 1 PopM poOOTH, 37aTHUX 3a0€3NECUUTH
MIEPCOHAJII30BaHy TPAEKTOPII0 PO3BUTKY. [HIMBimyanizaiiisi OXOIUTIOE SIK 30BHIIIHIM
piBeHb (yBara 110 OUTUHU, aJanTallisl HaBYAJbHUX MaTepiaiiB 1 AUAAKTUYHOIO
IHCTPYMEHTApII0), TaK 1 BHYTPILIHINA — CTBOPEHHSI YMOB JUIsl CAMOCTIMHOTO PO3KPUTTS
3M110HOCTEN Ta 1HINIATUBH JUTHUHH, IO € BU3HAYAIHHOK YMOBOKO 1i OCOOMCTICHOTO
CTaHOBJICHHS [4].

Jpyrum KJIHOYOBUM MOJIOKEHHSM € MPHUHIMI aKTUBI3alll 0COOMCTOCTI AUTHHH,
KU Tiependadae CTBOPEHHS CHEIiallbHO OPTaHi30BaHOTO OCBITHBOTO CEPEIOBHUIINA,
0 CTUMYJIOE IHIIATUBHICTh 1 AKTHUBHY Yy4YacThb Y PI3HUX BHUAAX MJISUIBHOCTI.
Peanizariss iporo mpuHIMNY cripuse GOpMYyBaHHIO COLIATIbHOT KOMIIETEHTHOCTI Ta
1HTerpalii AUTHHN y B3aEMO/III0 3 pOBeCHUKaMU. BiH opieHTYye megarora Ha CTBOPEHHS
YMOB, Y SIKAX JUTHHA 3 MOBJICHHEBUMH MOPYIICHHSIMU MOXE HE JIMIIEC OTPUMYBATH
MIATPUMKY, a i aKTUBHO BIUTMBATH Ha BIACHHM JTOCBIJI COTliami3ariii.

BaxxnuBuM € TakoX MPUHITUIT IHTETpaIlii Ta B3a€EMO/I1i BCiX Cy0’ €KTIB OCBITHHOTO
mporiecy. Y Mexax 1HKIFO3UBHOI MOJIENI KOKEH YYaCHUK — aJIMIHICTpaIlis 3aKiany,
MeIarOT1YHUM KOJIEKTUB, 0aThbKU, CHEIIAIICTU (JIOTOMEaH, TICUX0JIOTH, Ae(EKTOJIOTH)
— Ma€ CBOIO poJib y 3a0e3neueHH1 e)eKTUBHOCTI OCBITHHOTO Ipouecy. ['yMaHicTUuHA
napajurMa OCBITH, Ha K1 IPYHTYEThCS LI€W MPUHIMUII, BUSHAE PIBHO3HAYHICThH YCiX
YYaCHUKIB OCBITHBOTO CEpPEOBHINA Ta CTBOPIOE MEPEAYMOBH I KOMIUIEKCHOI
MIATPUMKU PO3BUTKY AUTHHHU [6].
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OcoOnuBy yBary B  HAyKOBUX JOCHIDKEHHSX  MOPUIIJICHO  NPUHIIMITY
MDKIUCIUTITIHAPHOCTI. P0O0Ta 3 AIThMU 3 MOBJICHHEBUMH TIOPYIICHHSIMH BHUMAarae
CHUCTEeMAaTU4YHOI IarHOCTHKHM, aHali3y Ta KOPEKIi MeJaroriyHux CTpaTerii, 1o
3MIMCHIOIOTHCS] KOMaH 1010 (haxiBiriB. CriBIIpars JIOTOIe B, IEAaroriB, ICHXOJIOTIB Ta
IHIIIMX CTIEMIATICTIB JO3BOJISIE BUOYIOBYBATH 1HIWBIIyaIbHI OCBITHI TPAEKTOPIi, SIKi
MaKCHMaJbHO BIJAMOBIAAIOTH OCOOJUBOCTSIM PO3BUTKY KOHKPETHOI TUTHHU. TakuM
YHMHOM, MaiOyTHI TeNarord MaloTh OBOJIOJITH HE JIMIIE BY3bKONpodecitHuMU
3HAHHSAMHU, a W HaBUYKaMH €(QEKTHUBHOI B3a€EMOJIi B MYJIbTHAUCIUILIIHAPHOMY
CepeIOBHIII.

He MeHIm 3HadyymuM € MPUHLUIN BaplaTUBHOCTI, IO 3a0e3leuye MOXKIUBICTDH
3aCTOCYBaHHS PI3HUX TMEAAroriyHUX TEXHOJIOTiM Ta 1HCTpyMmeHTiB. BiH mepenbadae
HasIBHICTh Yy 3aKJIaJll JOUIKIJIBHOI OCBITH CYYacHOTO IHUJAKTHUYHOIO CEpEOBHIIA,
YKOMIUIEKTOBAHOTO ~ METOJUYHUMH  Marepiajamu, JUJAKTUYHUMH  IrpamH,
TEXHOJIOT1SIMU JUIs IIITPUMKH MOBJIGHHEBOT'O PO3BUTKY AiTeil. L GaraToBapiaHTHICTb
J03BOJISIE TIearoraM OOMpaTH 1HAWBIAYaIbHO MPUAATHI METOAM [Jisi KOHKPETHOI
JUTUHU, BPAXOBYIOUYHU XapaKTep 1 CTYMiHb il MOBJICHHEBUX MTOPYLIEHb.

KnrogoBuM acnekToM € 1 MPUHIMI MapTHEPCTBA 3 poauHOor0. [locmimkeHHs
JOBOJIATH, IO JIMIIE 32 YMOBH JOBIPJIMBHUX 1 KOHCTPYKTUBHHUX CTOCYHKIB 13 OaTbKaMu
MOKHa JOCSITH 3HAYHUX PE3YJbTATIB Yy KOPEKUIHHO-pO3BUBAIBHIA pobOoTI [3].
[lenaror Mae BpaxOByBaTH CTpaxu U OUIKyBaHHSA OaTbKiB, PO3BUBATH IXHIO
NeAaroriyHy KyJbTypy, 3aJy4aTH 0 OCBITHBOTO MpoLecy, GOPMYyIOUH €UHY CUCTEMY
MIITPUMKA JUTHHH.

TakuM 4YMHOM, TNPOBENEHUN TEOPETHUUHUN aHall3 3acBiAYMB, 110 (EHOMEH
nmpodeciiiHoi KOMIETEHTHOCTI MaWOyTHIX IelaroriB 10 poOOTH 3 JITbMH 3
MOBJICHHEBUMH TMOPYIICHHSIMH 1HTEPIPETYETHCS MIKIUCHUIUTIHAPHO: Y TICUXOJIOTO-
MeJaroriYyHOMY JTUCKYPCl il pO3TsSAaoTh SK IHTETPabHY O0COOMCTICHO-TIpodeciiiny
SKICTh, III0 TOETHY€ MOTUBALIIHO-IIIHHICHI Op1€HTAIIli, KOTHITUBHO-3HAHHEBY OCHOBY,
onepauiiHO-AISUIBHICHI MEXaHI3MH, KOMYHIKaTHBHI Ta pe(iIeKCHBHI BMIHHS; Yy
CreL1aJIbHO-TIEIarOr1YHOMY — SIK 3IaTHICTh 3aCTOCOBYBATH 111 CKJIATHUKHU y B3aEMOJIT
3 1uTUHOIO0 3 OOII y KOHKpETHOMY OCBITHBOMY KOHTEKCTI. BUSIBIEHO METOI0JIOTIUHY
PI3HOBEKTOPHICTh TpakTyBaHb (TOTOBHICTh SIK YCTAHOBKA/aTUTIOA, AK CKJIaJ0Ba
KOMIIETEHTHOCTI, K pe3yJbTaT MNpo@eciiHOoi MIATOTOBKH), IO 3yMOBIIIOE
(parMeHTapHICTh KPUTEPIiB 1 MOKA3HUKIB OI[IHIOBAHHS, & TAaKOX HEIOCTAaTHIO
oTieparioHaII3aIio CTPYKTYpHU TOTOBHOCTI CaMe 11010 1HKIFO3UBHOTO HABYAHHS JIITCH
3 MOBJICHHEBUMH TNOpYyIIEHHAMHU. [IpOBIIHMM UYMHHUKOM MPOJYKTHUBHOCTI €
chopMOBaHi TCUXOJIOTO-TIEArOTIYHI KOMIETEHTHOCTI Ta 3[aTHICTh MalOyTHHOTO
nejarora 0 peIeKCUBHOTO CaMOKepyBaHHs i MDKIpodeciitHoi B3aeMOii.

Cnucok Jgireparypu:
1. bex, I. 1. (2003). BuxoBaHHsS 0COOMCTOCTI: OCOOMCTICHO OPIEHTOBAHUM IMIIX1/I;
HayKOBO-NpakTHyHi 3acaau. Kuis: JIu6ias, 280 c.
2. bi6ix, H. M. (2016). KomnereHTHicHUN miaxia: pedIeKCUBHUM aHaTI3
3aCTOCYBAHHS y IIKUIbHIN NpaKTUlll. Yxpaincokuii nedazozivunuil scypuai, 1, 27-36.
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MCUXOJOI'TYHA APXITEKTYPA ) KUTTECTIMKOCTI:
MOJAEJII TA IPAKTUKH

I'onuna Harauas BosogumupiBua,
IICUXOJIOTHHS
LenTp mpodeciiHOro po3BUTKY MEeAaroriYHUX NpaiiBHUKIB M. KueBa

Cyxoubka Jlecs BaJsepiiBHa,
IICUXOJIOTHHS
LenTp mpodeciiHOro po3BUTKY MEeAaroriYHUX NpaiiBHUKIB M. KueBa

Beryn

VY cydacHOMYy CBITI, i HEBU3HAYEHICTh 1 KPU3U CTAJIM YACTUHOIO MOBCSKJICHHOCTI,
MOHATTS JKUTTECTIMKOCTI HaOyBae 0COOJMBOrO 3HayeHHS. JKUTTECTIMKICTH - 1€
3/IaTHICTh JIIOJUHU 30epiraTd BHYTPIIIHIO PIBHOBAry, aJanTyBaTUCS 1O 3MIH Ta
3HAXOAUTH CEHC HaBITh Yy CKJIQJHUX oOcTaBuHax. Bukopucranns wmeradopu
«apXITEKTYpH» JT03BOJISIE YSIBUTH KUTTECTIMKICTD SIK OYAIBIIO, IO Ma€ (PyHIAMEHT,
CTiHH, J1ax 1 BikHa. L{s1 Oy1iBIIsI HE € CTATUYHOIO, BOHA MOCTIMHO nepedyBae y mporieci
PEKOHCTPYKIIIT Ta pO3BUTKY.

TeopeTu4yH1 OCHOBH KHUTTECTINKOCTI

VY HayKoBIii JIiTepaTypl KUTTECTIMKICTh PO3TISAAETHCS K OaraTOBUMIPHE SIBUILIE.
AapoH AHTOHIBCBKHI y CBOil KOHIIENIIT «Salutogenesis» MiJIKpecatoBaB BaKJIUBICTb
BIIUYTTSI KOTE€PEHTHOCTI - 3JaTHOCTI OayuTH CBIT 3PO3YMUIMM, KEPOBaHUM 1
HarmoBHeHUM ceHcoM [1, c¢. 11]. Maiikn Pyrtrep npocnimxyBaB (aktopu, 1110
JOTIOMAraroTh JAITSAM 1 JOPOCIUM JIOJIaTH TPYAHOII, HATOJIOIIYIOUH Ha POJIi COI1aIbHOT
MIITPUMKH Ta 1HIUBIAYyaJIbHUX pecypciB [2, ¢. 598].

C. Manni 3anpomnoHyBaB KoHuemniito «hardiness» - KUTTECTIMKOCTI SIK
YHIBEpCaJIbHOI TOTOBHOCTI M0 TOJOJIAHHS CKJIQJHMX TOMIM, [0 BKIIOYAE TPH
KOMITOHEHTH: BKJIFOUEHICTb, KOHTPOJb, TPUUHATTS pusuky. L1 i1ei cTtanu ocHOBOIO
JUTSI Cy4acHUX MoJiesie popMyBaHHs KUTTECTIMKOCTI [3, . 23].

Moneni KUTTECTIKOCTI

KornituBaa moaenb

MucrneHHss BU3HAYae, K MU IHTEpIpeTyeMo moaii. PedpeiliMiHr, MO3UTHUBHE
MUCJICHHS Ta PO3BUTOK KPUTHYHOTO MHUCIICHHSI JOTIOMAaraloTh TIEPETBOPIOBATH KPU3Y
Ha MOXJIUBICTb.

KorniTuBHa MOJIEIBh TIIIKPECITIOE, IO CaMe CITOCIO0 MUCIICHHS BU3HAYAE, SIK JIFOIMHA
1HTEepHpeTye Noli Ta Josiae TpyaHoli. HeraTuBHi iHTepripeTanii mijacuiItoTh CTPeC,
TOJIl SIK KOHCTPYKTUBHI - BIIKPUBAIOTH IIUISIX JI0 afanTallii Ta pO3BUTKY.

P. JIazapyc Ta C. @osikMaH y CBOil TeOpii KOMIHTY BUILUTUIN TPU OCHOBHI CTpATerii
OTaHyBaHHS: MPOOJIEMHO-OPIEHTOBaHY, EMOIIIMHO-OPIEHTOBAHY Ta KOMOIHOBaHY.
BaxxnmuBUM KOTHITUBHHM MEXaHI3MOM € pedpelMiHr - 30aTHICTh 3MIHIOBATH
IHTEpIpETaII0 CUTYyaIlli 3 «3arpo3w» Ha «BHKJIMK», IO JO3BOJISIE MOOLTI3yBaTH
BHYTpiIIHI pecypcu [4, c. 141].
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Eneitn ®oxc (Oxford Centre for Emotions and Affective Neuroscience) 10BouTb,
10 ONTUMICTUYHI KOTHITHBHI YCTAHOBKH IOB’513aH1 3 OUTBIIOI0 THYUYKICTIO YBaru Ta
MIBUAIINM BIJTHOBJICHHSM ITicas HeraTHBHUX mnomii. Ile o3Hadae, 10 IMO3UTHBHE
MUCJICHHS HE € TIOBEPXOBHUM  «CAMOHABIIOBaHHSAM», a Ma€  peajbHy
HEHWPOIICHXOJIOTIYHY OCHOBY [5, c. 89].

KornitTuBHa MoOeah TaKOXX BKJIIOYAE PO3BUTOK KPUTHYHOTO MHCIICHHS, SKE
JoroMarae BiIOKpEMITIOBATH (PakTH BiJ eMOIMHUX peakiliif, 6aunTH aabTepHATHUBHI
pileHHst Ta popMyBaTH HOBI CTpaTerii MOBEAIHKU. Y 1IbOMY KOHTEKCTI BaXKIHUBUM €
IPOLIEC CECHCOTBOPEHHS, OMMMCAaHU A. AHTOHIBCHKUM Yy HOTO KOHIICTIIII] CaTIOTOT€HE3Y:
MOIIYK 3HAYEHHS Y CKIIQHUX MOIIX EPETBOPIOE KPU3Y Ha MOMKIIUBICTD JIJISl PO3BUTKY.

TakuM 4YMHOM, KOTHITUBHAa MOJI€Nb J>KUTTECTIMKOCTI PO3KPUBAE apXITEKTYpY
MUCJICHHS SIK QyHIaMEHT BHYTPIITHBOI CTIMKOCTI:

® KOTHITMBHI CX€MH Ta IEPEKOHAHHS - «KapKacy OymiBii;

e yBara Ta Imam’siTh - «BIKHa», III0 BIIKPUBAIOTH MTEPCIICKTHURY

® THYYKICTh MHUCJCHHS - «JIBEp1», SIKI JIO3BOJSIOTh BUXOJUTH 33 MEXI CTapUX

CTparTerii;
® CEHCOTBOPEHHS - «Jax», 10 HaJa€ LUIICHOCTI Ta 3aXMILA€ BiJ PYyHHIBHOTO
BIUIMBY CTpECY.

Emomiiina Mmozens

EMotiiiiHa rpaMOTHICTb - 3[IJaTHICTh PO3MI3HABATH, HA3UBATHU i PEryJIIOBAaTH €MOLIIi
- € KIIYOBOIO CTIHOI apxiTekTypu. JltoguHa, ska BMi€ MpalioBaTH 31 CBOIMU
eMOIIISIMU, 3/IaTHA 30€epiraTv BHYTPIIIHIO PIBHOBArY.

EMoritina MoJIeJIb JKUTTECTINKOCTL

Emoriitna Moziens MiAKpECHIoe, M0 3AaTHICTh JIFOJIMHUA PO3Mi3HABATH, MPUHMATH
Ta PEryJIfoBaTH BJIACHI €MOIlli € KIIFOUYOBUM EJIEMEHTOM ii JKHTTeCTiHKocTl. Emorii
BHUCTYTAIOTh CBOEPITHUMH «CHTHAJIaMW» BHYTPIIIHBOTO CTaHy, 1 BiJ TOTO, K MU 3
HHUMH B3a€EMOJIIEMO, 3AJICKUTH MIIHICTh HAIIO1 ICUXOJIOTTYHOT apXITEKTYPH.

Hocnmimxenns J. 'oynmana (Emotional Intelligence, 1995) nokasainu, 110 BUCOKHI
pPIBEHb €MOIIIITHOI TPaMOTHOCTI - YyMIHHS YCBIJIOMJIIOBATH BJAcHI TMOYYTT,
CIIBIIEPEKUBATH THIIIMM Ta YIPABISATH €MOLIMHUMH PEAKIISIMU - TIPSIMO OB’ I3aHUM
13 3JaTHICTIO J0JaTH CTpecoBl cuTyamii [6, c. 55]. EmouiiiHa CTIHKICTh, 3a
Bu3HaueHHsIM B. M. Ilucapenka ta B. JI. Mapuiiyka, nojisirae y 31aTHOCTI HE JIUIIE
BUTPUMYBATH HAMPYKECHHS, a i TpaHCHOPMYBATH HOTO Y ITi IBUIIICHHS TIPaIie31aTHOCTI
[7, c.33].

M. C. Koponbuyk Ta B. M. KpailHIOK TpakTylOTh NCHUXOJOTIYHY CTIHKICTh SIK
YMIHHA MIATPUMYBAaTH CTaOUIbHUWA pIBEHb HACTPOIO, HE JOBOASYM TICUXIKY 0
pyliHyBaHHS, Ta 30epiraTu cBOOOy MOBEIIHKMA HaBITh y CKIaAHUX oOcTaBuHax. Lle
O3Hauae, 110 €MOIliifHa MOJAENb XKUTTECTIMKOCTI HE 3BOJUTHCS A0 «CTPUMYBAHHSD)
eMOIIi#i, a pajiie 10 iX KOHCTPYKTUBHOTO BUKOpUCTaHHs [8, c. 71].

KitouoBUMM KOMITOHEHTaMU €MOITIAHOT MOJIETII €:

e EwMomiitHa rpaMOTHICTbG - 3/IaTHICTh PO3II3HABATH W HA3WBATH BJIACHI €MOIIii.

o Perymsmis emouiif - yMIHHS yOPaBiISTH IHTEHCHBHICTIO Ta TPUBAIICTIO

EMOIIITHUX CTaHIB.
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e Emmnarisa - 31aTHICTh BIIUYBAaTH W PO3YMITH €MOIIli I1HIIWX, 10 3MIIHIOE
COLIlaIbH1 3B’ A3KHU.

e TonepaHTHICT, A0 HEBU3HAYEHOCTI MPHUUHATTS €MOIIWHUX KOJUBaHb SK
OPUPOAHOI YACTUHU KUTTS.

Y metadopi «apXiTEKTypu» eMOIliiiHa MOJIeNIb BUKOHYE POJIb CTiH OY/IiBJIi: BOHU
YTPUMYIOTh KOHCTPYKIIi0, 3aXUIIAI0Th BiJl 30BHIIIHIX BIUIMBIB 1 BOAHOYAC CTBOPIOIOTH
MIPOCTIp JJIA BHYTPIIIHBOTO KUTTS. SIKIIO CTIHM MIIHI - JIOJWHA 37]aTHA BUTPUMATH
Oypro; SKIIIO BOHU KPUXKI - HABITh HEBEJIMKUH CTPEC MOXKE MPU3BECTH JI0 pyHHYBaHHS.

CorrianbHa MOJIETTH

KuTTecTiiKiCTh HEMOXKIIMBA 0€3 coliaabHOI MATpUMKH. Poanna, apysi,

KOJIETH - II€ «OTMOPH1 OAKN», K1 YTPUMYIOTh KOHCTPYKIIIIO.

CormiasibHa MOJACNB MIIKPECIIOE, 10 KUTTECTIMKICTh HE € CYTO 1HAMBITYaTbHOIO
pucol0 - BOHa (OPMYETHCS y B3a€EMOAIi 3 IHIIMUMH JIOJbMH Ta COIIAJIBHUM
cepenoBuiieM. Jlocmimkenass M. PyrTrepa mokasanu, 110 colliajibHa MiATPUMKA €
OJIHUM 13 KJIFOUOBHX (haKTOPIB, SIK1 JOMOMAraroTh JAITSAM 1 IOPOCIUM JI0JIATH TPYTHOIII
Ta 3HIKYIOTh PU3HUK PO3BUTKY NICUXOJOTIYHUX po3aaiB [2, c. 601].

O.A. Pean ta H.€. Bogon’ssHoBa BUSBHWIIH, 11O CTPECOCTIMKICTH OCOOJIMBO BAKIIMBA
y mpodecisix, ae mnepeadayeHo MOCTiHI KOHTAaKTU 3 JIIOAbMH SIK JKEperaaMu
ncuxosioriyHoro HampykeHHst [9, c. 112]. Ile o3Hayae, 1m0 37aTHICTH OyAyBaTu
KOHCTPYKTUBHI CTOCYHKH, MIATPUMYBAaTh KOMYHIKAaIlIl0 T4 OTPUMYBATH COLAJbHY
MIITPUMKY € HEB1J]'EMHOIO CKJIaJI0BOIO KUTTECTIAKOCTI.

CormiansHa MOJIETb BKIIIOYAE TaKl KOMIIOHEHTH:

e Mepexa MIATPUMKUA - POJAMHA, APY3l, KOJETH, SIKI BUCTYNAIOTh «OMOPHUMH

OasikaMu» BHYTPIITHBOT apXITEKTYPH.

e ColllaJibHI HAaBUYKH - 3JaTHICTh JO €MIMaTii, KOMYHIKaIlli, BUPIIMICHHS
KOH(JTIKTIB.
o Komannna B3aemofisi - yMIHHS PO3NOJIUIATA pOJII, CHIBIpAIOBaTH Ta

CTBOPIOBATHU CIIJIbHI MeTaopH («cag KOMaHAN», «KMICT JTOBIPU»).
e ComlanbHUI KamiTaa - pecypcH, 110 BUHUKAIOTh 3aBISKH JIOBIPI Ta B3a€MHII
MIATPUMII Y CIIJIBHOTI.

VY metadopi «apXiTEeKTypw» coIllajJbHa MOJIEIh BUKOHYE POJIb OMOPHUX OANOK i
KOJIOH, SIKI YTPUMYIOTh KOHCTPYKIIiIO Ta 3a0e3medyroTh ii cTiiKicTh. be3 mmux omop
HaBITh MIIHUI QyHIaMEHT (I[IHHOCT1) Ta CTiHU (€MOIliiHa TPAaMOTHICTh) MOXYTh HE
BUTPUMATH 30BHIIIHBOTO THUCKY.

Takum 4MHOM, COIiaJIbHA MOJIEIh KUTTECTIMKOCTI TIOKA3ye€, 110 3/IaTHICTh I0JIATH
TPYAHOII - 1I€ HE JIMIIE 1HAWBIIyajJbHa KOMIIETEHIIS, a W pe3ybTaT B3aeMOIi y
cnubHOTI. JItoiMHa, sika Mae MilHI1 COIliaibHI 3B’ I3KH, OTPUMYE J0JIaTKOBI PECYypCH
JUIS afanTallii, a cama CTae JHKePesIoM MIATPUMKH ISl 1HIITHX.

ComaTnyHa MOJENb

Ti10 € BaxxauBUM pecypcoM. [IpakTuku AMXaHHS, pyXy, TUIECHOI YCBIIOMJIEHOCTI
J0TIOMararoTh 3HM)KYBATH PIBEHb CTPECY Ta BIJAHOBIIIOBATH €HEPTIIO.

CoMaTn4uHa MOJEIb KUTTECTIMKOCTI

ComMatnyHa MOJIElb MIAKPECIOE, IO TIJI0 € HE JUIIe O10JOTTYHOK OCHOBOIO
ICHyBaHHS, @ ¥ BaXJIUBUM PECYpCOM JJisi MIATPUMKH TICUXOJOTIYHOI CTIMKOCTI.
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HNocmimpkenns y chepi ncuxodizionorii (Hanpukiana, podotu I'. Cenbe npo crTpec)
nmokaszay, mo (i3udHi peakilii opra"izMy 0e3mocepeHhO BIUTMBAIOTH HA 3/1aTHICTH
moauHu gonatu Tpyasomi [10, c. 3]. Bucokwuii piBeHb COMAaTHYHOTO 3JI0pOB’Sl Ta
HABUYKH TIIECHOT CAMOPETYJIALI] 3HIKYIOTh 1HTEHCUBHICTh CTPECOBHUX MEPEKMUBAHB 1
CHPUSAIOTH BITHOBJICHHIO KUTTEBUX CHIL

VY cyuacuux migxonax (H. bamOypak, T. Tkauyk) HaroonryeTbes, Mo akTUBI3aIis
BHYTPILIHBOTO MOTEHINATy peati3y€eThCsl Yepe3 caMOperyJisIliio Mg yac cTpecy, sSKa
BKJIFOYAE TUIECHI IPAKTUKH - TUXaJIbHI BIIPABH, PYXOBY aKTHUBHICTh, penakcairito [11,
c. 45]. lle no3Bosie MOAWHI YyTPUMYBATH OaJaHC MK TNCUXIYHUMU Ta (DIZUYHUMH
POLIECAMHU.

Ki1t04u0B1 KOMIIOHEHTH COMATUYHOT MOJIEIIL:

e JluxaHHS - KOHTPOJb PUTMY Ta TJIUOMHU JMXaHHS SK CHOCIO peryssiii

€MOIIIMHOTO CTaHy.
e Pyx - (i3uyHa aKTUBHICTh, L0 CHpPHUSE 3HUKEHHIO PIBHSA KOPTU30JIY Ta
I1JIBHUIICHHIO eHI0P(IHIB.

e TinecHa ycBiAOMIIEHICTh - TTpakTuku mindfulness, #ora, TiIeCHO-OpI€EHTOBaHA
Tepamnis, Kl 10NOMaraioTh BIIYYTH 3B’ 130K MK TIJIOM 1 IICHXIKOIO.

e BigHOBIIEHHS - COH, BIATIOYMHOK, XapuyBaHHS SIK 0a30B1 YMOBU ISl MIATPUMKH
KUTTECTINKOCTI.

VY metadopi «apXITEKTypu» COMaTU4YHa MOJIEIb BUKOHYE pOJib (DYHIAMEHTY Ta
Marepiaixy OyiBii. SKIIO TIIO MILHE ¥ IOTJIAHYTE, BOHO BUTPUMY€E HABAaHTAKECHHS Ta
MIATPUMYE 1HII €IEMEHTH KOHCTPYKIIi1 - KOTHITUBHI, €eMOLIIIHI Ta COLialIbHI. SKIIO X
(dbyHAaMEHT OcnadJIeHuid, HaBITh HAMKpaIllll KOTHITUBHI Ta EMOLIMHI CTpaTerii MOXYTh
BUSBUTHCS HEAOCTATHIMH.

TakuM 94MHOM, COMaTHMYHA MOJENb KUTTECTIHKOCTI MOKa3ye, M0 MCHUXOJIOTIYHA
CTIAKICTh HEMOXJuBa Oe3 TijecHoi. TiM0 BUCTyIae MKEpesioM €HEeprii, Ornopu Ta
BIJIHOBJICHHSI, @ MOro IHTErpaiisi y MNPaKTUKH >KUTTECTIUKOCTI CTBOPIOE IIUTICHY
apXITEKTYpy BHYTPIIITHHOT CHIIH.

KpearuBna monens ¢popmyBanns (3a JI. M. CMoIbChKOIO)

CMoJbChKa TMPOMOHYE U3aiiH - CTPATErii0 K 1HHOBAI[IWHY MOJENb PO3BUTKY
CTPECOCTIMKOCTI Ta JKUTTECTIWKOCTI. BoHa 0a3yeThcsi HA MApTHEPCTBI JIIOAUHHU 3
«Bumum f» Ta iHTerparii mcuxoJIoriyHuX 1 JyXoBHUX pecypciB [12, c. 115].

Tpu Moyl qU3aiiH-CTpaTertii:

1.BxitoueHICTh - NPAKTUKH TEIITAIbT-TEpanii, TUIECHO-OPIEHTOBAHOI Teparii,

MeToj «moToky» M. Hikcentmixaiii [13, c. 35].

2. KoHTponb - pO3BUTOK yBaru, paiioHami3aiis eMOI[iii; METOJIU TPaH3aKTHOIO

aHaji3y, ICUXOCHUHTE3Y, PallilOHAIbHO-€MOTUBHO1 Tepartii.

3.1lpuiiHaATTd pU3UKY - YCBIIOMJIEHUH BHOIp IISTH TONPU TPYAHOLIL;

rymanictuuHa tepanisi K. Pomkepca [14, c. 120], no3utuBHa ncuxotepamist H.

[Tezemxkiana [15, c. 77].

OcobnuBe Micue 3aiimae MeTonl «['pa Ha TPOTHIIEKHOCTAX», IO JOIOMAarae
TPEHYBaTH HOB1 MOJIENI MOBEIIHKN Yepe3 MPaKTUIHI KeHCH, CAMOCIIOCTEPEKCHHS Ta
3aKpIMJICHHS] HABUYOK Y MOBCSAKIEHHOMY >KUTTI.
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TakuM 4YWHOM, AM3aH-CTpaTeTis BHUCTYNAE SIK «PEKOHCTPYKIS apXiTEKTYpH
KUTTECTIMKOCTI», 10 JO3BOJISE JIFOIMHI HE JIUIIE OJIATA TPYIHOII, a ¥ IHTerpyBaTu
iX y BJIaCHHI JOCB1J, PO3MIUPIOIOYHN MEXK1 S-KOHIEMIIi.

[TpakTHKK PO3BUTKY KHUTTECTIHKOCTI:

e ApTTepaneBTHYHI BIpaBu (MamioBaHHS «(OpTEH» UM  «IIApaCOTBKN

KUTTECTIMKOCTI).

e Illogennuk crikocTi (1ogeHHE (PiKCyBaHHS TPhOX pecypciB ab0 MOMEHTIB

BJISTYHOCT1).

Metadopuuni kaptu (00pa3u Jist MOIIYKY HOBUX PIIIIEHB 1 CEHCIB).

Komanni mpakTtrku (poJibOB1 BIIPaBH, CTBOPEHHS CIIJIBHUX MeTadop).
Salutogenic-miaxin (poxyc Ha pecypcax, a He Ha mpobiemax) [1, c. 45].
Huzaiin-ctpateriss CMoJbCbKOi (MOy/IbHE HAaBUaHHS, 1HTErpallisi JyXOBHUX 1
MICUXOJIOTTYHUX pecypciB) [12, c. 117].

BucHoBkH

Jl1st megaroris, MCUXOJIOTIB 1 A1AEPIB L KOHUENIA € 0COOIMBO aKTyaJIbHOIO, aJKe
J03BOJISIE  CTBOPIOBATH CEPEAOBHINE, A€ JIIOJIM BIIUYBalOTh MIATPUMKY, CEHC 1
3JIaTHICTb JI0 PO3BUTKY.

KUTTeCTIMKICT, - 1€ apXITeKTypa BHYTPIIIHBOI CHJIM, IO CKJIAJA€ThCS 3
KOTHITUBHUX, EMOIIIMHUX, COI[IaJIbHUX Ta COMAaTHYHUX e€JeMEeHTIB. BoHa He €
CTaTUYHOIO PHUCOI0, a (POPMYETHCS UEpe3 HaBUaHHS, MPAKTUKU CaMOpPEryJisilii,
COIlIaJIbHY B3a€EMO/IIIO Ta TyXOBHO-TICUXOJOTIYHE CAMOKOHCTPYIOBAHHS.

KpeatuBna pusaiin-ctpateris CMOJBCBKOI J0Ja€ A0 I€l apXiTEKTypyd HOBHMA
BUMIp - MOXJIMBICTh PEKOHCTPYIOBATH BJIACHY CHUCTEMY CTIMKOCTI Y€pe3 MOJyJIbHE
HABYaHHS Ta IHTErPaLil0 JyXOBHUX PECYPCIB.

Jlnst memaroriB, TICHXOJIOTIB IIs KOHIICTIIiS Ma€ TMpaKTHYHE 3HAYCHHS: BOHA
BIIKDHBAE MOMJIMBOCTI CTBOPEHHS OCBITHIX 1 TEpAlNeBTUYHHUX TPOTpaM, sKi
JIOTIOMAraroTh JIFOASM HE JIMIIC BUTPUMYBATH BHKIUKUA CYYaCHOCTI, a i 3HAXOIUTH Y
HUX CCHC, HATXHEHHS Ta HOBI TOPU30HTH PO3BUTKY.
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ABAY KYHAHBAEBTBIH PYXAHU MYPACHI

Mymen Cabuna
b ExxA-25/1 K TOOBI CTYyIeHTI

YckenbaeBa CbiMoOaT
n.r.K., Esil University, Ka3zakctan

Kazak XaJIKpIHBIH pyXaHH QJIEMIHJIE MOHT OIIIIEC 13 KAJIIbIPFaH TYJIFajlapbiH O1p1
— WIBI aKbIH, OWIIELT, aFapTytibl AGait KynanOaiiyiel. O 3 3aMaHbIHIAFbI O171iM MEH
MOJICHUETTIH, aIaMTePIITUTIK TIEH dUITIKTIH CHMBOJIBIHA aifHAIIbI. AOalIbIH MYPacChI
— Ka3aK KOFaMbIHBIH PyXaHHU JaMybIHbIH OWMIK IIBIHBI, YIT OOJIallaFbl YIIIH MOHTLIIK
Oarmap. 2025 KbUIbl Ka3aKThIH YJIbI TIEp3€HTI TyFaHbiHa 180 >KbuT TOMbIN OTHIP. by
MEpeHTO — TEK TapuxXd JaTa eMeC, COHBIMEH Oipre XaJbIKTBIH MOJICHH
KYHJIBUTBIKTAPBIH TOPINTEHTIH, OTKEHTE TaF3bIM €Till, KEJICIICKKE YKOJI alllaThIH YIKCH
pyXaHU MepeKe.

AGait KynanOaitynbl 1845 sxpuibl kazipri Ieireic Kazakcran oOubickl, AOaii
aynansbl, JKunebail KpicTarbIH/Ia AyHUEre KenreH. Okeci KyHanbait ©ckenbaiiysibl e
immHge Oemenmi, omiin OwmnepniH Oipi OonraH. AHackl ¥JDKaH MEH okecl 3epe —
MeHipiM/Il, MapacaTThl aHanap peTinae AOaibiH TyjaFa OOJIBIN KaJbIITaCyblHA 30D
bIKITa eTTi. AGait 6ana Ke3iHeH 3epek, OuriMre KymTap 6osabl. On Meapecene apao,
napcel, TYpKI TUIIEpiH MeHrepin, keiiH Cemell KallachIHAAarbl OpPBIC MEKTEOiHJIEe
OKbIIBI. OCHI Ke37Ie OJ1 IIBIFBIC KJIACCUKTEPIHIH IIbIFapMaIaphIMEH TaHBICTHI. byt
OHBIH JYHHETAHBIMBIHA YJIKEH 9Cep €TTi.

KacraitbiHaH €71 1CIHE apayiachlll, XaJblK apachbIHIAFbl OAUICTCI3IIK TEH
HaJIaH]IBIKThl KOpreH AOall 63 3aMaHbIHBIH KEMIIUTIKTEPIH ChIHAM, XAJIBIKTBI OATYFa
THIPBICTBL. OJ1 € 1IHJET! ajaybi3AblK, KaIKAYIblK, ©CEK MEH KYHIIUAIKTI KaTThI
ceiHaAbl. OChI TaKbIPHINTAp OHBIH KONTETeH OJICHAEPI MEH Kapa CO3ACpiHIH ©3€TiHEe
alHaJIIbL.

AOGaiiIbIH IMO33MACH — Ka3akK 9/IcOMETIHIH KaHa AoyipiH amkaH KyObuisic. O Ka3ak
©JICHIHIH Ma3MYHBIH J1a, JOpMACHIH J1a 3kaHapTThl. OHBIH IIbIFApMaIapbIH/IA aJaM MEH
KoFaM, O11iM MeH eHOCK, ap MEH HaMbIC, Maxa00aT MeH JIOCTHIK Maceseaepl KeHIHCH
KbIpJaHaabl. AKBIHHBIH;

«Fp1abIM Tammaii MakTanoa,

OpbiH Tanmaii 6anTanOa...» - JETeH OJICH OJIIaphl jKacTapbl OUTIM MEH €HOCKKE
makbIpAs! [1]. AGalabIH MOI3USACHIHIA aIaMTePIIUIIK, PyXaHU Ta3ajblK, dUIIIK ITeH
13TUTIK uAesapbl alKelH KopiHic TankaH. Oy HaJaHIBIK MEH >KaJIKAYJBIKThl KOFaM
TaMybIHa Kenepri Aen caHajbl. OHBIH IMIbIFapMajapbl OYT1HT1 KYHT€ JACHiH ©3eKTUIITH
XKOUFaH KOK. AOaiIblH Kapa ce3liepl — Ka3aK XaJKbIHBIH (PUIOCO(PUSIBIK OM-
caHacChIHBIH OuiK yirici. bapibirel 45 Kapa ce37eH TypaTblH OYJI TyBIHIbUIAPA aKbIH
eMip MEH KOFaM, aflaMIepIIiIiK MeH TopOue, IIH MEH FhUIBIM JKailJIbl TEPEH OUIapbIH
oinaipred. Mpicanbl, OH JKeTiHIII Kapa ce3iHJe oJI: «Ajam OalacklH cyd, OaybIpbIM
Jem...» JeN, ajam3aT apachlHAarbl MEHIpIM MEH TaTYJBIKThI HACHUXATTaWIbl. Al
KpIppiKk OeciHmm ce3iHAe OMIpAiH MOHI MEH aJaMIbIK OOpBIINI Typalibl TEepeH

156



EDUCATION
DEVELOPMENT OF SCIENCE THROUGH THE LATEST TECHNOLOGIES AND THEORIES

dbuocodUsIIBIK TYKBIPBIM JKacaiiibl. AGaiIbIH Kapa co37epl — TEeK 63 3aMaHbl YIIIiH
emec, Kasipri 3amaH yuIiiH jne Oara xetrnec mypa. Ox opOip agamra eMipAiH MOHIH
TYCIHYyT€, ©31H-031 TOpOHeneyre, alaMIbIK JKOJIJaH TaliMayFa IaKeIpaasl [2].

Abail Ka3aK XanKbIHBIH apTTa Kaly cebenTepiH kepe Oumim, engi OuliM MeH

FeUTBIMFA YHAE1 O:
«bimMaigeH MIBIKKaH Co3,
Tamanteira O0JICHIH Ke3» - 1T, )KacTapAbIH 13IeHIMIIa3, EHOCKKOP OOTYbIH Kalapbl.

AOGaliblH AYHUETAHBIMBI — TepeH (QUIOCOMUSIIBIK OWFa, IH MEH FhUIBIMIbI
YIITACTHIPFaH JAaHAJBIKKA HerizfenreH. On aJaMHbIH KapaTbUIbICHIHAAFBI €H 0acThl
KYHJIBUTBIK — aKbUT MEH JKYPEK eKeH1H aifTkaH. OHbIH OMbIHIIIA, HAFBI3 aJjaM 00Ty YIIiH
azaM OOMBIH/IA aKbLI, KalpaT jKoHE )KYPEK TeH 00ybl THic. byst uyest OH KeTiHII Kapa
CO31H€E KEHIHEH alllbUIabl:

«Y1eyiHiH 6ackIH KOC,
TEH eTII YCTa,
COHJIa TOJIBIK aJiaM OO0JIaChIHY, — AeHA1 AOa.

AGalapiH OYJI «TOJBIK aaamM» TYKBIPBIMBI — Ka3aK XalKbIHBIH pPyXaHH
dbunocodusChIHIAFBI €H MaHbI3Abl YFbIMIAPALIH O1pi. On agaM OanacklH TeK OUTIMII
0oJIyFa emMec, COHbIMEH KaTap PyXaHU Ta3aldbIKKa, ap-YsAT MEeH JUIIIKKE TopOueneii.
AOail yIIiH agaMrepiiiK — eMipJiiH MoHI, all eHOeK — aJlaM/ibl aJlaM €TeTiH 0acThl
KYHIBUTBIK. OJI KaJKayJbIKThI, ©CEK-OTIPIK MMEH EeKLKY3AUIIKTI aJaMIibl pyXaHU
KYJIIbIpaTaThlH KacueTTep nen caHajbl. «EHOEK eTceH epiHOel, Tosiabl KapHBIH
TUIeHOe», — IeT JkacTapIbl afail eHOCKKe, 63 eHOSTIMEH eMip cypyre YHACI.

AoGait KynanOaiiyiibl TeK aKblH FaHA €MEC, 63 XaJIKbIHBIH OoJlalarbiHa ajJaHdaraH
OMIIBLI, KoFaM Kauparkepi O0osabl. O Ka3ak XaJKbIHBIH 1MIHACT1 alaybI3JIbIK TICH
OOIHYIIIIKTI KOpiI, el O1piiKKe, bIHThIMAaKKa IaKbIPIbI.

«bipiHai Kazak, O0ipiH 10c,

KepmeceH ictiH 0api 60C», — IeT€H ©CHETI — YT TYTACThIFbIH CaKTayJblH MOHILIIK
ypaHblHa aiiHaAbl. AOailIblH Ke3Kapachl OOMbIHIIA, XaJbIKThIH JaMybl — TEK OUJIIKKE
HeMece OaillIbIKKa eMec, bIHTBIMAK MeH OutimMre OainaHbICThl. O YATTHIH JaMYybIH TEK
1Kl pyXaHU MOJCHUETIICH OaillaHbICThIpAbl. AOalAblH OyN Huaessapbl Kasipri
Toyenci3 KazakcTaHHbIH JaMy OaFbITBIMEH TIKeJIeH YHAEC.

byrinri XXI raceipa AGaiiabiH uaesaapbl ©3 MaHbI3bIH JKOMFaH K0K. Kepicinie,
3aMaH JaMbIFaH CalbIH OHBIH JaHAIBIFBI MEH OMIaphl ’KaHa KbIPhIHAH aIlIBIIBIT KEJIS/TI.
AGalipIH agaMrepuIuIiK, Topoue, O171iM MEH FHUIBIM TypaJibl OMIaphl — Ka3ipri xKacTap
YIIIiH eMipJik Oarmap.

Kaszipri tanna Kazakcranma AGaii aTbIHIaFbl yHUBEPCUTETTED, KOIIIETIED, TeaTpiap
MeH MekTenTep 6ap. Cemelt Kamacbinaa AGaiapiH Mmypaxaiisl, XKunebaiiga eckepTkini
opHanackaH. byJ1 — YJITTBIH WIbI TYJIFachbliHA IETE€H KYPMETTIH Oenrici.

2025 xbutel AGaiiasiH 180 KbUTABIFEI KEH KOJIeMJIEe aTan oTutyae. by mepeitToi
asiChlHAAa FBUIBIMM  KOH(epeHuusuiap, oae0u Oalikaynap, MOIEHHU KeUITep
YHBIMIACTBIPBUIBII, JKacTap apacbiHAa AOail OKyJapbl ©TKI3UIIN *aTelp. MyH#ai ic-
1apasap ’kac YprakThlH OOibIHA YIIT PYXbIH CiHIpyTe, AGal 1JIIMIH TaHBIN-OLTyTe 30D
MYMKIiHJ1K O6epeni. On 03 3aMaHbIHBIH OKbIFAH a3aMaTTapbliHA Kaparl, XaJIbIKThIH KO31H
alryIpl, MOACHUET TIE€H FHUIBIMIBI JaMBITy KEPEKTITiH aWTThl. AOaiIbIH OWBIHIIA,
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HaFrbI3 a/laM — 63 YITBIH CYHill, COHBIH JJaMybIHA yJiec KOCKaH ajnam. AOaiiibiH Oy
unesapbl  Kazipri KazakcTanHelH 1@ 0acThl yCTaHBIMAApPBIMEH YHIec. Enmix
Ooramarsl — OUTIM/II, CaHaMbI, XKayalKePIIUIIT KOFapbl )KacTapAblH KOJbIHAA €KEHIH
0JI COJI FAChIPJa-aK aluThII KETKEH.

AbaiinbiH Mypachl OYTiHAE TEK Ka3aK XaJKbIHBIH €MeC, OYKLI aJlaM3aTThlH OpTaK
Oaitnpirpl. OHBIH HIBIFApMaIapbl SJIEMHIH KONTETeH TUIAepiHe aynapbuirad. AOanIbiH
ecimi FKOHECKO neHreiiinge ataiblll OTIMN, XaJbIKAPAIBIK ICHICHIEC TaHBUIIBI.
AGaliplH JaHaANbIFl TEK Ka3aK XaJKbIHBIH €Mec, OYKIJT 9JieM >KYPTIIBUIBIFBIHBIH
Ha3apblHAa. OHBIH IIbIFapMallapbl aFbUIIIBIH, OPBIC, (PpaHIly3, TYPIK *oHe Oacka na
KONTereH TinAepre ayaapsuiraH. bym — AOail oilbIHBIH oMOeOanThIFbIH, OHBIH
aJlaM3aTKa OpTaK KYHIBUIBIKTAPIbI JKbIpJIaraHbIH 191U .

Jneouer

1. https://sites.google.com/site/abail 845/-le-der
2. Aoaii. Kapa ceznep. — Anmartsr: En, 1993. — 269 6.
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POJIb TPEHIHI'OBUX METOAIB Y ®OPMYBAHHI
HEJAT'OI'TYHHOI MAUCTEPHOCTI MAUBYTHBOI'O
BUUTEJIA

Xomuu Osiena bopuciBHa,

CTapIIvid BUKIaaa4 Kadeapu JOMKIIBHOI Ta TOYaTKOBOI OCBITH,
K3BO «/IninpoBcrkka akagemisi HEEpepBHOI OCBITH
JIH1mponeTpoBChKO1 00JIaCHOT pany

CyuacHi TpaHchopMallii yKpaiHCBKOI OCBITH, 3YMOBJICHI BIPOBAKCHHSIM
Konmeniiii HoBoi ykpaiHChKOi ITKOJIM, BUMAratoTh OHOBJICHHS ITiJITOTOBKH MalOyTHIX
YUUTEIIB MOYaTKOBUX KiaciB. [lemaroriyna MailCTEpHICTh CHOTOJTHI PO3TIISIAETHCS HE
JIUIIE SIK CYKYMHICTh MpO(ECIHUX YMiHb, a SIK KOMIIEKCHUM, TUHAMIYHUN ()eHOMEH,
10 BiJI0Opaka€ TOTOBHICTh Ieaarora A0 1HHOBAIfHOI, TBOPYOi Ta OCOOUCTICHO
30p1€EHTOBAHOI M1SUTBHOCTI.

3nayna kuibkicTh yueHux (I. 3s3ton, B. CyxommmnHchkuit, III. AmonamBiii)
HaroJoIyTh, 0 MEJarorivydia MalCTEepHICTh € 1HTErpajIbHOI XapaKTEPUCTHUKOIO,
SIKa OXOTUTIOE BUCOKO PO3BUHYTI MpodeciiiHi KOMIIETEHTHOCTI, Me/IaroTiuHy KyJIbTypYy,
3/IaTHICTh IO TYMaHHOI B3a€MOJIl Ta BMIHHS peai30ByBaTH TBOPYMI MOTEHLIAN Y
cdepl HaBYAHHS 1 BUXOBaHHSI.

Sx mipkpecmoBaB B. CyXOMJIMHCBKHUH, YY4UTEIh MOYATKOBOI MIKOJIW Mae OyTH
«MaMCTPOM JIIOJICBKOTO CepIlsh», TOMY TpodeciiiHa miIroTOBKa MOBUHHA MTOEIHYBATU
IHTEJICKTyJIbHHUM, MOPAJIBHUM 1 TBOPYHI PO3BUTOK OCOOUCTOCTI.

MoskemMO 3a3HAauuTH, MO TMeJaroriyHa MaWCTEepHICTh MaWOyTHHOTO Teaarora
MOYATKOBOI JJAHKM BU3HAYAETHCS HE JIMIIE PIBHEM 3HaHb, & i YMIHHAMH:

— BCTAHOBJIIOBATH MEAaroriyHui KOHTAKT;

— OpraHi3oBYBaTH I'PyNOBY Ta IHAWBIIyalbHY B3a€MO/IIIO;

— MPOSIBIIATU EMIIATIIO;

— BOJIOAITH MEIaroriyHUM MOBJIEHHSIM 1 HEBEPOAIbHOIO KOMYHIKAIIEIO;

— e(eKTUBHO BUPIIIYBAaTH KOH(MIIIKTHI CUTYyallii;

— MPaLIOBaTH TBOPUYO Ta HECTAHJIAPTHO.

VYei 1l KOMIOETEHTHOCTI HEMOXKJIMBO C(HOpPMYBaTH BUKIIOYHO TPATULIHHUMU
nekiiiaumMu Mmerogamu. Came Tomy y BukIananHi «llemaroriaaoi maiicTepHOCTI» BCe
OUTBIIIOT TOMYJISIPHOCTI HaOyBae TPEHIHTOBUN (hopmaT, SIKU TO3BOJISE CTYJIEHTAM:
BIIUyTH ceOe B POJII YUUTEINS; MPAKTUKYBATH MpodeciiiHi Mii B yMOBaX, HAOIUKEHUX
70 peaJbHMX; aHaTI3yBaTW BJACHI CHJIbHI CTOPOHU 1 MpodeciiiHl TPyaHOIIL;
3MIMCHIOBATH caMopedIIeKcito.

Takum 9MHOM, TPEHIHT BUCTyIa€ HE JuIle (OPMOIO aKTUBHOTO HABYaHHS, a U
cepenoBuieM mpodecitHoro CTaHOBJICHHS.

TpeHiHroBi TEXHOJIOTII, 10 Tepen0ayaloTh aKTUBHY AISUIbHICHY YYacTh CTYACHTIB,
MOJIETIOBaHHs MPOo(dECiiHUX CUTYyalllid, TPYNOBY B3aEMOJII0 Ta peduiekcito, aeaatl
YacTille BUKOPUCTOBYIOTHCS Y CIIBBITHOIICHH] «T€OPisi — MPaKTUKay MPH MiATOTOBIII
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MalOyTHIX YYUTENIB MOYATKOBOI IIKOJHU, IO 3YMOBIIOE€ 3POCTAaHHS 3aCTOCYBaHHS
AKTUBHHUX METOJIIB ITi/I Yac HaBYaHHS 3 IEAArorigHol MaliCTepHOCTI.

Ocranni myOmikamii yKpalHCBKMX aBTOPIB  JIOCHIKYIOTh Pi3HI  aCTEKTH
3aCTOCYBaHHS IHTEPAKTHBHUX TEXHOJIOTIH y MATOTOBII MalOyTHBOTO YUHTEIS
MMOYATKOBOI IIIKOJIM: BiJi METOMWKH TPOBEACHHS TPEHIHTIB 171 (POpMYBaHHS
KOMYHIKaTHBHOT KOMITETEHTHOCTI J0 BHUKOPHCTAHHS TPEHIHTIB y TMIATOTOBII [0
iHKITI03uBHOI mpakTuku. Tak, IlompoBa ML.IL. omucye MeTOAMKY BUKOPHCTAHHS
TPEHIHTOBUX TEXHOJIOTH y mpolieci npodeciitHoi MmAroTOBKM MalOyTHIX yYHMTENIB,
HaroJIONIylouu Ha (OPMyBaHHI IHTEPAKTUBHHX YMiHb 1 pediekcii sSK KIHOYOBHUX
pesyabrariB [1]. bactrok H.A. aHamizye pojib ceMmiHapiB 1 TPEHIHTIB Yy IIJATOTOBII
CTYJICHTIB JI0 OI[IHIOBaHHSI HABYAJIbHUX JOCATHEHb MOJIOJIINX IIKOJSAPIB 1 JOBOJIUTH
JOIIILHICTh BUKOPUCTAHHS TPEHIHTY K 3ac00y (opMyBaHHS MPAKTUYHUX HABHUYOK
omiHoBanHs [2]. Typ O.M. mpornoHye KOMIOHYBaHHS TPEHIHTOBUX MOJYIIB Y
HaBUYaJbHUX IUIAHAX JIJIs PO3BUTKY MPO(]eCciiiHuX yMiHb 13 BUKOPUCTAHHSIM ITU(POBUX
iHcTpyMeHTI [3]. Martepianu koHdepeniin 2023-2024 pp. TaKoX MICTATh YHUCIICHHI
KEeHCH MPAaKTUYHUX TEXHOJOTIA B Kypcax MeJaroriyHoi MalCTEpHOCTI Ta METOIUKU
OKpPEMHUX HAaBUAJIBHUX TUCHUILTIH [4, 5].

[IpoBeneHi HaMu JOCIHIIKEHHS J03BOJISIIOTH OXapaKTEPU3yBaTH OCHOBHI BHJIU
TPEHIHTOBUX METO/I1B, III0 3aCTOCOBYIOTHCS Ha 3aHATTSX 3 M1€1arori4HOl MalCTEPHOCTI.

1. KoMyHIKaTUBHI TpeHIiHTH. IXHS TOJOBHA MeTa — pO3BUTOK e(EKTUBHOI
B3a€EMOJIII MDK yuuTesneM 1 yuyHsMu. BoHu crpsiMoBaHi Ha (OpMyBaHHS HaBHUOK
MEeJaroriYyHoro MOBJICHHS (TEMII, JAMKIIiS, JIOT14HI HaroJioCH); PO3BUTOK aKTHBHOIO
CIyXaHHS; YMIHHA CTaBUTH BIJKpUTI W YTOYHIOBAJIbHI 3alUTaHHS; PO3BUTOK
HeBepOAIbHUX 3aC001B KOMYHIKAIIii.

Ha 3aHATTAX CTyACHTH BHUKOHYIOTh BIpaBu «Jliamor yuutens W y4Hs»,
«Ilepexonait MmeHe», «I1osicHM cKIaHE MPOCTUMH ClIOBaMuy, « Termuii morsiay. Taki
MPAKTUKHU MABUITYIOTh M€IaroriyHy BIEBHEHICTh T4 EMOIIMHY BIAKPUTICTD.

2. PonboBI Ta iMITaLliiHI iIrpy.

Le oquH 13 Haille(eKTUBHIIIMX METOI1B (hOpMyBaHHS IpOo(deciitHMX yMiHb. PosIboBI
Irpd  JO3BOJISIIOTH 300yBayaM OCBITHM BIATBOPUTH THUIIOBI MEAArorivyHi CUTYaIli:
KOH(JIIKT MK YUHSIMU; B3a€MOJIISl 3 OaThbKaMH; Mepiia 3yCTpiy 13 KJIacoM; BUPIILICHHS
po0JIeMU AUCHUILIIHN; POBEAEHHS (PParMeHTy YPOKY.

ImiTaniiiHi irpy COpUSIIOTH PO3BUTKY KOMIETEHTHOCTEW y cdepl NPUNHATTA
pillieHb, aHajizy mpooisieM, oprasizaiii HaBuYaHHA. MailOyTHI y4uTenl OTPUMYIOThH
MOKJIUBICTh TIEPEKUTH Pi3HI MPoeCiifHi posi Ta MPOTECTYBATH BJIACHI MEAarorivHi
CTpartertii.

3. TpeHiHTH Me1aroriyHOro CHUIKYBaHHS Ta €EMOIIITHOT KOMIIETEHTHOCTI.

IIpodecis yuurens mepembdayae BUCOKUM PiBEHb €MOINIMHOI CTIMKOCTI W yYMiHHS
KepyBaTH BIACHUMH MEPEKUBAHHAMH. TOMY BaJIMBUM KOMIIOHEHTOM MIATOTOBKH €
€MOI[IITHO-TICUXO0JIOTT4HI TpeHIHTU: «KepyBaHHs eMOLISIMUA B CTPECOBUX NEAArOriuyHUX
CUTyaIlIsIX»; «EMIaTis BUUTEINSI: pO3YMIHHS €MOII MOJIOAIIOTO MIKOJIAPa»; TEXHIKH
3HM>KEHHSI TPUBOXHOCTI; MPAKTUKU PO3BUTKY CTPECOCTIMKOCTI.

Taki 3aHATTS AONOMAararoTh CTyJE€HTaM (OpMyBaTH BIEBHEHICTb, MEAArOriyHy
BpPIBHOBQ)KEHICTh, HABUYKH HEHACWJIBHUIIBKOT KOMYHIKAIIii.
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4. TpeHilHrM TEAAroriyHoi TEXHIKM — 1€ CHCTeMa BIpPaB, CHPSIMOBAHUX Ha
PO3BUTOK: BUPA3HOCTI MOBJICHHS; MEIAroriYHOTO JKECTy; YMIHHS MpaIoBaTH 13
MIPOCTOPOM KJIacy; TEXHIK MPUBEPHEHHS YBaru yYHiB; TPUMaHHS MO3UIIT YUUTEIIS.

Hanpuxnan, Bnpasu «Ilegaroriuna noctaBay, « KecTu sk iIHCTpYMEHT yIIPaBIIiHHS
KJ1acom», « MOBJICHHEBE CAMOBHPAKCHHSI.

5.Texuoxorii mpodeciiinoi pedirekcii mormoMararTh CTyACHTaM: aHaJIi3yBaTH
BJIACHI MMEJaroriui Aiil; BA3HAYATH MPOTAIMHU Y ipodeciiHuX HaBUYKax; popMyBaTu
1HIUBITyaJIbHY TPAEKTOPI1IO PO3BUTKY; BUMTUCS CIIPUAMATH KOHCTPYKTUBHY KPUTHKY.

BukopucroByroTbcsi BrnpaBu: «Mil i1eanbHuil yuuTenby, «Moi mpodeciiini
pecypcn», «CTparteris 0cOOMCTOro 3pOCTaHHs), aHajl3 B1JCO3alUCIB BIACHUX MiHi-
YPOKIB.

3acTocyBaHHS TPEHIHTOBUX TEXHOJIOT1A Ma€ HU3KY OYEBUIHUX IEpEBar:

1. [IpakTuHa cripsiMoBaHiCTh HaBYaHHs. CTyIEHTU MPAIIOIOTh 3 CUTYAIlIIMHU, K1
OJIM3BKI JIO peaJTbHOTO MIKITBHOTO KUTTSL.

2. Po3Butok mpodeciitnoi akTuBHOCTI. KOXX€H ydyacHHK Ma€ MOXKJIHMBICTH HISTH,
EKCIIEPUMEHTYBATH, MOMIUIATUCS 1 YJOCKOHATIOBATHUCS!.

3. ®opmyBanHs soft skills, HEOOXigHMX Cy4YacHOMY BYMTEIIO: KOMYHIKAIIis,
JJIePCTBO, EMOIIMHUI 1HTEJIEKT, KPEaTUBHICTD.

4. IliguiienHss MoTuBallii a0 mpodecii. TpeHiHru poOJATH MpOlLEC HABYAHHS
L[IKaBUM, KUBUM 1 HATOBHEHUM PEATLHUM 3MICTOM.

5. MoxiuBicTh camoananizy i pednekcii. CTy1eHTH BUaThcst 0a4UuTH CBOT CHIIbHI
CTOPOHU Ta 30HU PO3BUTKY.

6. ®opMyBaHHS KOMaHIHOI B3a€MOJIii. TPEHIHTH CHOPUSIIOTH PO3BUTKY KYJIbTYpH
CHIBIIpaIll Ta MATPUMKH.

Takum YMHOM, IPAKTUYHI TEXHIKU € BAXKIMBUM PECYPCOM CYUYaCHOT MEeAaroriuHol
OCBITH 1 OJTHUM 13 HAHOUIBII 11€BUX 3ac001B (hopMyBaHHS MPOQECiiHOT MaiCTEPHOCTI.

TpeHiHroBI METOAM BIAITPAIOTh KIOYOBY POJIb Y MIATOTOBLI MaOyTHIX YUUTENIB
MOYaTKOBUX KJAaciB, OCKIJIbKM 3a0€3MeUyl0Th aKTHUBHE, MPAKTUKOOPIEHTOBAHE Ta
0COOMCTICHO 3HaYyIIe HaBYaHHs. BOHM 1at0Th 3MOTY CTYJICHTaM He JIUIIE 3aCBOIOBATH
TEOpPETUYHUI MaTepiall, a i Ha0yBaTH pealbHUX MEJAaroriYyHuX HaBUYOK, (hOpMyBaTH
MpoQeciiiHO BaXKIIMBI IKOCT1, PO3BUBATH KOMYHIKaTHUBHY, EMOLIIMHY Ta OpraHi3aliiiHy
KOMIIETEHTHOCTI.

Y1poBapKeHHS TPEHIHTOBUX TEXHOJOTIH Ha 3aHATTIX 3 HABYAIBHOI TUCIUILTIHA
«Ilemaroriuna MalCTepHICTH» cropuse (QOPMYBaHHIO YUYUTENs] HOBOTO THUIY —
MOOUTBHOTO, THYYKOTO, €MOIIIMHO 3pUIOTO, 3JaTHOTO J0 MapTHEPCHKOI B3aEMOIi Ta
e(deKTUBHOT pOOOTH B YMOBAX Cy4aCHOTO OCBITHHOTO MIPOIIECY.

Cnucok Jirtepatypu
1. [TonboBa M. II. IlinroroBka MalOyTHIX YYMTENIB MOYATKOBUX KIACIB 0
npodeciiiHoi AiSIBHOCTI B yMoOBax iH(opmaTu3alii OCBITH : aHaJIT. Marepiaj.
3anopixoks : 3anopi3bKuil HalllOHAJIBHUM yHIBepcuTeT, 2021. 24 c.
2. bactok H., I'opaienko O. ITigroroBka MaltOyTHIX yYUTENIB MOYATKOBUX KJIaciB
710 OIIIHIOBAHHSI HAaBYAJIBHUX JOCSATHEHb MOJIOAIIUX IIKOJSAPiB. Haykosi mexuonozii
nHasuanns. 2022. Ne 96. C. 12-20.
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3. Typ O. M. Cy4acHl HamnpsMH BIOCKOHAJEHHS IeJaroriyHoi MahcCTepHOCTI:
dbopmyBaHHS TPOQECIHHUX yMiHb 3 BHKOPHUCTAHHSAM TPEHIHTOBHX TEXHOJIOTIMH.
[Tonraga : [lonTaBchKkuii HAIllOHANBHUN TEXHIYHUHN yHIBepcUTET, 2024. 48 c.

4. Innosayii 6 ocsimi i nedazoziuna maticmepricms . MaTepiaan MixHap. HayK.-
mpakT. kKoH]. (Cymu, 2627 xoBT. 2023 p.) / 3a 3ar. pea. O. M. Cemenor. Cymu :

CymI1Y, 2023. 135 c.
5. Hogi mexnonoe2ii ma npakmuku nio2omoexKu MauOymHix y4umenié nouamrko8ux

knacis: 301pHuk. Opneca : InnovPedagogy, 2024. 98 c.
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HAYKA B YKPAIHI XX CTOJITTS: IHCTUTYIIII,
HAYKOBI HAITPAMU TA ICTOPUYHI JOCATHEHHASA

Kotsur Roman
Ph.D., in history, Associate Professor
Hryhorii Skovoroda University in Pereiaslav

Ha nmouatky XX cTONITTS HAyKOBUW PO3BUTOK YKpaiHU CIIMPABCS HA MillHI OCBITHI
Ta akajaemiuHi Tpanuiii, copmoBani B XIX cromiTri. XapKiBCbKHI YHIBEPCHUTET,
BiakpuTuil y 1804 porri, cTaB 0JJHUM 13 IEPIIUX IIEHTPIB MATOTOBKH (PI3HKIB 1 XIMIKIB,
a KuiBcbkuii yHiBepcuteT (1834) mpoBigHUM OCepeaKOM ICTOPHKIB, apX€OJoriB Ta
¢inmonoriB.  Opechkuit  yHiBepcuTeT (1865) akTUBHO 3aliMaBCs MOPCHKUMU
nochipKeHHsIMUA Ta Olosorieto Yopuoro mops. Lli akamemiuHi 3aknaau GopmyBaiu
HAyKOBI IIKOJIU, L0 MO€IHYBAIN HaBYAJIbHUH MTPOLIEC 13 JOCIIIKEHHSIMU, CTBOPIOIOYH
MIIIHY aKaJeMiuHy KyJbTypy. B yHiBepcuTeTax po3BUBaNUCS (PYyHIaMEHTAIbHI
JTUCLUIUIIHA: MaTeMaTuka, pizuka, Xximis, 010J10T1s, ICTOpIsl, apXeoJIorisa Ta (PiiaoJoris,
[0 JO03BOJISUIO IHTETPYBaTH YKPAiHCHKUX HAyKOBLIB Y €BPONEHCHKHI HayKOBUI
npocrip [4].

CrtBopeHHs1 YkpaiHncekoi akanemii Hayk (YAH) y 1918 poui nijg kepiBHUUTBOM
Bononumupa [BanoBrua BepHaiachkoro crano KIOYOBOKO MOJIEI0 B ICTOpIi HAYKH
VYkpainu. Akagemis 00’ e1Haa HAMBUAATHIIINX YYEHUX KpaiHU, BKIIFOYHO 3 (pi3uKamu,
xiMikamu, Oiojoramu, ICTOPHUKaMU Ta MOBO3HABLUAMH. BepHaachkuii po3poOuB
KOHIIETIIII0 Hooc(hepH, sika MiJIKpeCcToBaia poJib JIOJCEKOr0 po3yMy y (hopMyBaHHI
MJIaHETApPHUX MPOIIECIB, 1 3aMOYATKyBaB IIKOJIY Te0XiMii Ta pajioreosorii. Akagaemis
opraHidyBaja YHCJICHHI BIIIIIM Ta JlabopaTopii, IO JIO3BOJHIIO IIPOBOJUTH
dbyHIaMEHTaNbHI Ta TPUKJIAIHI JOCIIKEHHS OJTHOYACHO Y 0araThboX raiy3sx HayKd
[4].

VY 1920-1930-x pokax akTHUBHO pO3BHBajacs HaykoBa iH(GpacTpyKkTypa YKpaiHu.
VYkpaincbkuil  (Pi3UKO-TeXHIYHUI 1HCTUTYT y XapkoBi (1928) craB mnpoBiaHHM
LEHTPOM (PI3UYHUX AOCHIIKEeHb. TyT 3/11HCHIOBAIN €KCIIEPUMEHTH 3 SIIEPHO1 (DI3UKH,
(b13UKH HU3BKUX TeMIIepaTyp Ta (Pi3UKU TBEPOTO TiIa. BaKIMBO 3a3HaYUTH, 10 CaMe
y IbOMY 1HCTUTYTI YKpaiHChKI BYeH1 Opanu yuacts y nepiomy B CPCP BunpoOyBanHi
JNETEKTOpa JUisl BUBYEHHS KOCMIYHUX MPOMEHIB, IO MEPEAyBAJIO AHAIOTTYHUM
eKCIIepUMEeHTaM y 0araTb0X €Bponeichkux Kpainax [1].

[TapanensHo KuiB crae BakKJIMBUM IIEHTPOM PO3BUTKY (PI3UKH Ta MaTEMaTHUKH.
IactutyT dizuku YAH npoBoauB AeTaibHI TOCTIKEHHS B Taily31 ONTHKH, KBAHTOBOT
CICKTPOHIKM Ta (I3UKK HamiBOpoBiMHUKIB. HaykoBii po3pobmsumm  meTonu
CIEKTPOCKOTII1, eeKTPOHHOI Ta POTOHHOT aHATITUKU. TyT GOPMYETHCS CHIIbHA TITKOJIA
YKpaiHChbKO1 (h13HKH, sIKa MOETHYE (PYHIaMEHTAIbHI JOCIIKEHHS 13 IPUKIaTHUMH, a
TaK0X aKTUBHO rOTY€E MOJIOAUX YUeHHUX [3].

VYHiBepcUTETH NPOJOBXKYBAJIM BIAITPAaBaTH KIIIOUYOBY pOJib Y HAYKOBOMY JKUTTI.
XapkiBchkuit yHiBepcuteT iMeHi B. H. Kapazina OyB leHTpOM pO3BUTKY MaTeMaTUKU
Ta acTpOHOMIi, A€ MpaloBaid BiJOMI Tpodecopu, 10 PO3BUBAIU AHATITUUYHY
MeXaHiKy, TeopeTuuHy (i3uky Ta reomerpito. KuiBcbkuii yniBepcutet imeni T. I'.
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[Ileyenka cmerianizyBaBcsi Ha icTopii, apxeosorii, ¢Quronorii Ta eTHOrpadii.
OOcepBatopii, maboparopii Ta My3ei YHIBEPCUTETIB JO3BOJIUIH IIOEIHYBATH
MPaKTUYHYy POOOTY 13 TEOPETUUHUMHU JOCIIKEHHSIMHU, (DOPMYyIOUM aKaaeMidHi
CHIJTLHOTH Ta HAyKOBI KoM [1].

HayxoBi ToBapucTBa BiAirpaBajii BaXXKJIUBY pOJib y (OpPMYyBaHHI YKpaiHCHKOi
Hayku. HaykoBe ToBapuctBO imeHi IlleBuenka y JIbBoBi 3 kiHmsg XIX cromtrs
OpraHi3oBYBaJi0O MyOJIIKAIll0 HAyKOBUX IMpallb, HAaBYaJNbHI KypcH Ta HayKOBI
KoHpepeHIi, popMyroUH IHTEICKTyaJIbHE CEPEIOBUIIE 1 CIIPUAIOYN 0OMIHY 3HAHHIMH
MDK aKaJeMIYHHMU Ta [M03aaKaJeMIYHUMH JOCTiJHUKaMH [6].

Oco0uBHIf PO3BUTOK OTPUMAIM TEXHIYHI Ta 1HXKEHEpPHI Haykd. Y XapKoBl Ta
JIHINpl mpalffoBaiv MaIIMHO- Ta €JEeKTPOTEXHIUHI 1HCTUTYTH, IO JOCTIIXKYBaIU
MeTaJlypriro, MOCTOOYIyBaHHSI Ta aBialliiHi TexHoJorii. Hampuknan, y Xapkosi B
1930-x  pokax  (yHKIIOHyBaJM  Jlaboparopii  aBilalliiHUX  JBUTYHIB 1
EKCIIEpUMEHTAJIFHUX JIITaKiB, MO0 3aKJIaJl0 OCHOBY IHAYCTpiadbHOI HAyKd Ta
M1ITOTOBKU BUCOKOKBaJ1(DiKOBaHUX 1HXXEHEPIB [5].

biosoriyHi Ta MeOUYHI HAayKH pPO3BUBAIUCS 3aBIASKH JISJIBHOCTI I[HCTUTYTY
¢i310m0rii imeHi O. O. boromoublis, e TPOBOAWINA JOCIIIKEHHS CEPILIEBO-CYAMHHOT
Ta HEPBOBOI CHUCTEM JIIOJUHU. [HCTUTYT MIKpOOIONOrii Ta IMYHOJIOTII aKTHUBHO
3aiiMaBCcs eMiIeMI10JOTTYHUMH TOCTIPKEHHSIMU Ta BAKIUHALIISIMU, 110 OyJI0 BaXKJIMBUM
1UIst 00pOTHOU 3 IHPEKLIMHUMH 3aXBOPIOBAHHIMU. Y KpaiHChKI BUEHI Opaju y4acTb y
MDKHApOJIHUX KOH(EpEeHIsIX Ta MyOiKyBajluca y MPOBITHUX HAYKOBUX XKypHalax,
110 3MIITHIOBAJIO MO3HMINT YKpaiHU y CBITOBIM HAYKOBIH CITUIBHOTI [7].

Apxeosoria Ta icTopis OyJiu BaXJIMBUMH CKJIQJOBUMH YKPAiHCHKOI HAyKHU.
Poskonku Tpuninscbkoi kKynbTypH, CKipChKUX KypraHiB Ta JaBHbOPYCHKUX TTOCEJICHb
MIPOBOJIMJIN YHIBEPCUTETH Ta akaaemis Hayk. Lli mociimkenHs 103Bossiin GopMyBaTu
[ITICHY ICTOPUYHY KapTUHY YKpaiHW 1 CTBOPIOBATH TMEpIIl My3€HHI KOJEeKIii
aptedaxtiB. Hanpuknan, po3konku B paiioHi KueBa BiAKpUIM YHIKaJbHI 3aJUIIKUA
JaBHBOPYCHKUX IOCENEHb, 110 CYTTEBO JOMOBHWIM YSBICHHS MPO PaHHIO iCTOPIIO
MmicTa [2].

[HTepAMCHUITTIHAPHI M1IX0IU AKTUBHO 3aCTOCOBYBAJIMCS Y MaTeMaTHUIll, (P13Ulll Ta
Olosorii. MartemaTuku po3podssanu Moaem s (I3UYHMX MPOLECiB, a (I3UKU
BUKOPUCTOBYBAJIM EKCIIEPUMEHTAJIbHI METOAM i O10JIOTIYHUX JociigKeHb. Lle
J03BOJISIIO (POPMYBaTH MDKAMCLUMIUIIHAPHI IIKOJM Ta MIJBULLYBaTH €(PEKTUBHICTb
HayKOBUX €KCIIEPUMEHTIB [8].

Opneca crana BaXJIMBUM IIEHTPOM MOPCHKO1 Oiojorii Ta okeaHorpadii. Tyt Oynu
CTBOpEHI Tiepiri jabopatopii mns mociimkenHs dmopu ta paynu YopHoro mops.
VYKpaiHChbKI HAYKOBIII TPOBOAMINA CIIJIbHI MIDKHAPOJHI EKCIEAuIlli, BUBYAIOUU
TiAPOJIOTII0, €KOJIOTII0 Ta 010XiMi0 MOPCHKHX oprani3miB. Lli mociimkeHHS Maau
MpaKTUYHE 3HAYEHHS 111 pUOHOT MPOMUCIIOBOCTI Ta PO3BUTKY MOPCHKOI HAYKH.

[Ticnsa Jpyroi cBITOBOI BifHM HAYyKOB1 JOCIHIJKEHHS B YKpaiHi HaOyJIuM HOBOTO
Macmtady. CrBoproBanmucs HOBI  jlaboparopii, cHemiaigi3oBaHi  1HCTUTYTH,
po3IMproBanacs Mepexa HayKOBHX >KypHaJiB. AKTMBHO BHKOPHUCTOBYBAJIHCS HOBI
METOJY JOCIIJKEHb CIIEKTPOCKOMIs, EJEKTPOHIKa, KOMII IOTEPHE MOJCITIOBaHHS.
3HauHy poib BiAIrpaBalld CTYJEHTH Ta acHipaHTH, WO Opaid y4yactb Yy
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dbyHIaMEHTAIBPHUX Ta MPHUKIAIHUX JOCHIDKEHHSIX, (OPMYIOUHM HOBI IOKOJIHHS
HAYKOBIIIB.

Taxum ynHOM, Hayka B YKpaidi XX CTOJITTS MOCTa€ sIK GaraTOBUMIpHUN MPOLIec
(dhopMyBaHHS HAYKOBHX IHCTUTYIIIH, KT Ta HAMPAMIB TOCTKeHb. [lonpu ckimagHi
ICTOpUYHI YMOBH, YKPaiHCHKI HAYKOBIII 3a0€3MEUHIIH TATIIICTh aKaJIeMIYHUX TPAIUIIIN,
BHECJIM 3HAYHUN BHECOK y (yH/IaMEHTaNbHI Ta MPUKJIAIHI HAYKU Ta IHTETPYBAIUCS Y
MDKHApOJHY HAYKOBY CIUIBHOTY.
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EKOJIOTO-TIPABOBI MEXAHI3MU MIHIMI3ALII
HACJIIIKIB ITPUPOJAHUX HEBE3IIEK

IMapacwk Bacuiabs MuxanjoBud

KaHIUAAT IOPUANYHUX HayK, TOIEHT, JOLECHT Kadeapu
3araJbHONPABOBUX JUCHUILTIH (pakynpTeTy Ne 1

(3 miarotoBku (haxiBILiB ISt OpraHiB AOCYI0BOTO
po3caigyBanHs HarioHanpHOI momimii YKpainu)
JIbBIBCBHKOTO JIEP>KaBHOT'O YHIBEPCUTETY BHYTPIIIHIX CIpaB

Hoxusax KOQpii BitaniiioBuu

3100yBay nepuioro (0akaaaBpChbKOTO) PiBHS BUIIOI OCBITH
HaBYaJIbHO-HAYKOBOI'O IHCTUTYTY 3 MiATOTOBKU

(dhaxiBIiB JJIs1 APO3/LIIB KPUMIHAIBHOL MO
JIBBIBCHKOTO JIEP>KaBHOTO YHIBEPCUTETY BHYTPIIIHIX CIPaB

Cy4acHuii eTar po3BUTKY CYCIUIBCTBA XapaKTEPU3YETHCS 3pOCTAHHSAM YaCTOTH Ta
1HTEHCUBHOCTI MIPUPOAHUX HEOE3IEK, 10 3yMOBJICHO K IIOOAIBHUMH KIIMAaTUYHUMU
3MiHaMH, TaK 1 MiJIBUILIEHUM aHTPOIIOTCHHUM HaBaHTaKEHHSIM Ha MOoBKULIA. [loBeHi,
3CYBH, MMOCYXH, JIICOBI MOXKEXKI1 Ta 1HII CTUX1HHI SBUIIIA CTAHOBJIATH PEAJIbHY 3arpo3y
JKUTTIO 1 3JI0POB’I0 HACENEHHs, 00’ €KTaM KPUTHYHOI 1H(PPACTPYKTYpH Ta €KOJOTTYHIN
Oe3menl aepxkaBy. Y [IUX YMOBax 0cOOIMBO1 Baru Ha0yBae poJib MpaBa SK IHCTPYMEHTY
BIIOPSAKYBaHHS CYCHIJIBHUX BITHOCUH Y cdepl 3amo0iraHHsi NpUpOJHUM pU3HKaAM 1
MIHIMI3aIl] TX HEraTUBHUX HACJIIIKIB.

Exonoro-nmpaBoBi MeXaHI3MK MiHIMI3aIlli HACHIAKIB MPUPOJHUX HEOE3NMEK
OXOIUTIOIOTh CUCTEMY HOPM 1 3aXO[1B, CIIPSIMOBAaHUX Ha palllOHaJIbHE BUKOPUCTAHHS
NPUPOAHUX  PpEcypciB, 3a0€3MEUYEHHS  EKOJIOTIYHOI  Oe3MeKH, PperyiroBaHHs
MICTOOYIIBHOT ISUTBHOCTI, 1HXKEHEPHHUM 3aXWCT TEpUTOpid Ta 1H(OPMYBaHHS
HacelleHHsl NpO 3arpo3d HaA3BMYaiHUX CcHTyalii. IX edekTuBHa peamizamis €
HEOOX1HOI0 YMOBOIO CTAJIOTO PO3BUTKY TEPUTOPIH 1 3a0€3MEUEeHHS HAJIC)KHOTO PIBHSA
3aXHUIIEHOCTI JIFOMWHU Ta JOBKIJUIS.

AKTyaJbHICTh JOCHTI/DKEHHS 3yMOBJIEHA 3pPOCTAI0YUM BIUIUBOM TPUPOTHUX
HeOe3NneKk Ha CTaH JOBKULIS, COIaJIbHO-€KOHOMIYHY CTaOUIBHICT 1 O€3MeKy
HAaCeJICHHS, OCOOJMBO B yMOBax KJIIMAaTUYHUX 3MIH Ta 1HTEHCHUBHOIO OCBOEHHS
tepuTopid. HepocrtarHs  y3roJKeHICTh HOPM  €KOJIOTIYHOIO,  3E€MEJIbHOTO,
MICTOOYZIBHOTO Ta LMBUILHOTO 3aKOHOAABCTBA y c(epi 3amoliraHHs MNpUPOJHUM
3arpo3am 3HUXKYE €(PEeKTUBHICTh MPEBEHTUBHUX 1 3aXUCHUX 3aXO(1B, 110 MPU3BOIUTH
710 3HAYHUX €KOJIOTTYHUX Ta MaTepiaiIbHUX BTpPAT.

KpiMm Toro, cydacHi BUKJIMKH BHMAaralOTh MEPEOCMHUCIICHHS POJIi €KOJOT14HOTO
MpaBa sIK KJIF0YOBOTO PETYJSATOpa BITHOCHH Yy chepi MiHIMI3aIlli HACTIAKIB TPUPOTHUX
HeOe3MmeK, 30KpeMa dYepe3 BIPOBA/HKCHHS NPHUHIMIIB  CTAJOTO  PO3BUTKY,
MPEBEHTUBHOCTI Ta EKOCHCTEMHOTO MiJIXOAy. YIOCKOHAJEHHS EKOJIOro-IMpaBOBUX
MEXaHI13MiB, CIPSIMOBAaHUX Ha 1HKEHEPHHM 3aXUCT TEPUTOPIN, €KOJIOTTYHE TUTAHYBaHHS
Ta CUCTEMY MOHITOPHHTY 1 PaHHBOTO TMOIEPEIKEHHS, € HEOOX1THOI MEePETyMOBOIO
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M1JBUIICHHS PIBHS €KOJIOTTYHOT Oe3neku Ta e(peKTUBHOTO (YyHKIIIOHYBaHHS CUCTEMHU
[IUBUTBHOTO 3aXHUCTY.

[Tpuponni HEOE3NMEeKN CTAHOBJIATH CEPHO3HY 3arpo3y IJsl KUATTS Ta 370pPOB'S
HACEJICHHA, 1HPPACTPYKTypU Ta EKOHOMIKM KpaiHH. 3eMJIETPyCH, TOBEHi, 3CYBH,
yparaHu, JIICOB1 MOKEX1 Ta 1HII CTUXIMHI JUXa MOPIYHO MPU3BOIATH 0 3HAYHUX
JIONICBKUX JKEPTB Ta MaTepiadbHUX 30uTKiB. MiHiMi3allisl HACHIKIB MPHUPOIHUX
HEOE3IeK € OHUM 13 MPIOPUTETHUX 3aBJIaHb CUCTEMU IIUBIIHHOTO 3aXUCTy Ta BUMArae
KOMIUIEKCHOTO TIIX0AY JI0 OpraHizallli 3aXucHuX 3axoiB [1].

[HKeHepHUI 3aXUCT TEPUTOPIN BIAIrpae MPOBIAHY POJIb y 3HWKEHHI PU3HUKIB BiJl
npupogHux HeOe3nek. [Ipu ¢dopmyBaHHI TeHEpalbHUX IUIAHIB MICTOOYTyBaHHS
OTPiOHO OpaTu A0 yBaru WMOBIPHICTh BUHMKHEHHS HEOE3MEUHUX 1 KaracTpodIuHUX
MO Yy KOHKPETHOMY pETiOHl. 3BEICHHS >KUTIOBUX OYIUHKIB, 00'€KTIB PI3HOTO
MPU3HAYCHHS, I1HXKEHEPHUX CHUCTEM Ta TPAHCHOPTHOI 1HPPACTPYKTYpU MOBHUHHO
B1I0yBaTUCA 3 JOTPUMAaHHSM YCTAaHOBJIIGHUX CTaHJApTiB O€3MeKu Ta CTIMKOCTI
KOHCTpyKIIA. IIpogymaHe miaHyBaHHS pO3TalllyBaHHS MOTEHIIAHO HEOE3MEUHUX
BUPOOHHIITB 3 OIVISAY HA MOXJIMBI PU3WKH U HACEJICHHS Ta €KOCHCTEMH B pasi
aBapliHUX CUTYyallli € HEOAMIHHOIO BHMOTOI TEPUTOPIAIBHOTO IUIAHYBaHHSA [2, C.
342].

3axucT Big MOBeHEW mnependadae OyAIBHUITBO IMPOTUIIABOAKOBHX 1HXEHEPHHX
CHOpy/ CIEIiaJbHOTO TMpHU3HAUYCHHS. /[0 OCHOBHMX 3aXOJiB HaJEKaTh CIIOPYIKEHHS
nam0, 3aXUCHUX BaJiB, PETYIIOBaHHS PyCell piuOK, CTBOPEHHS BOJIOCXOBHIIL T CUCTEM
BOJIOBIJIBe/IeHHsA. Hampukian, y HaceleHUX NYHKTaX, pO3TalllOBAaHUX Y 3aruiaBax
PIYOK, CTBOPEHHSI KOMIUIEKCHOI CXeMH 3aXHCTy mependadae He Juie OyliBHUIITBO
TIAPOTEXHIYHUX CIHOPYA, a W OpraHi3aiii0 CUCTEM pPAHHBOTO TOMEPEIHKEHHS Ta
eBaKyallii HaceJIeHHs.

Exonoriuna Oe3meka TepUTOpid mependavae JTOTPUMAHHS BCTAaHOBJICHHX
MIPUPOTOOXOPOHHUM  3aKOHOJAABCTBOM BHMOT IIOJI0 OXOPOHU HABKOJHUIITHHOTO
MIPUPOTHOTO CEPEAOBHIINA, 30EPEIKESHHS Ta PAIIOHATILHOTO BUKOPUCTAHHS TTPUPOTHIX
pecypciB, CaHITAPHO-TITIEHIYHUX BUMOT IIOAO OXOPOHU 3JI0pPOB’S  JIFOJUHH,
3MIMCHEHHS 3aXOJIB JJIsl HEUTpasizallii, yTuiizaili, 3HUIIeHHST a00 mepepoOKH BCiX
IIKIJIMBUX PEYOBUH 1 B1AXO1B [3, c. 66].

3 onHOrO OOKY, aKTMBHI METOJM 3aXMCTy Bl NPUPOAHUX HEOE3MEK BKIIIOYAIOThH
OyIIBHHUILITBO 1H)XKEHEPHO-TEXHIYHUX CHOpYH, BTPy4YaHHS y MeEXaHi3M sIBULIA,
MOO1LTI3aIli}0 TPUPOJHUX pecypciB. 3 1HIIOTO OOKY, IMACMBHI METOAM IependavaroTh
BUKOPUCTAHHS YKPHUTTIB, €BaKyallll0 HACEJICHHS, OOMEXEHHS ISJIBHOCTI Y
HeOe3MmeyHnX 30HaX. Y OUTBIIIOCTI BUMAIKIB aKTUBHI Ta MACHBHI METOIH MTOETHYIOThCS
JUTS TOCATHEHHSI MAaKCUMAJIbHOT €(DEKTUBHOCTI 3aXHUCTY.

[IpoTu3CyBHI 1HXEHEPHI 3aXOAM CIPSIMOBAaHI Ha ITiIBUIICHHS CTIHKOCTI CXWJIIB Ta
yKOCiB. PerytoBaHHs TiJ36MHOTO CTOKY Yepe3 MePEXOTUIeHHs] 400 MOHMKEHHS PiBHS
MiI36MHUX BOJ, YJIAIITYBaHHS IPEHAXKIB JO3BOJISIE 3HU3UTH PU3UK 3CyBHUX MPOIIECIB.
3axucT CXUITy BiJ BITPOBOI Ta BOIHOI €po3ii, MITy4YHa 3MiHA peiabedy CXUITY HUISIXOM
peryitoBaHHs OalaHCy Mac 3a0e3MeUy0Th JOBIOTPUBANY CTAOUIbHICTh TEPUTOPIH [4,
c. 112].
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CriocTepexeHHsl Ta IPOrHO3yBaHHs HaA3BUYAHUX MO1H (pOpMYyIOTh QPyHIAMEHT
CHUCTEeMH 3aBYacHOTO i1H(GOpMyBaHHS TpoMaAsH mpo Hebesneky. Hamaromxenuit
MEXaHI3M TMOCTIHHOTO MOHITOPUHTY, J1a00paTOPHUX MOCHIIKEHb Ta I1HIIUX BHUIIB
KOHTPOJIO 3abe3neuye MOXKIMBICTD aHali3y pIBHSA 3aXWIIEHOCTI HACEJNCHHSA W
TEpUTOPIii BiJ HeOe3meuHux npotecis. [lo-nepiie, MOHITOPUHT 3a0e3Meuye CBOEYacHe
BUSBIICHHS TEHJCHILIINA 10 3MiHU HeOe3meuHux mporeci. [lo-apyre, mpornozyBaHHs
Ja€ MOXKJIMBICTD 3a3/aJIeT1/Ib MIATOTYBAaTHCS IO MOKJIMBUX CTUX1MHUX JuX. [lo-Tpere,
OTiepaTHBHE OIOBIIICHHS HACEJICHHS IPO 3arpo3y JI03BOJISIE MiHIMI3yBaTH JIOACHKI
KEPTBHU Ta MaTepialibHi 30UTKH.

3a0e3nedyeHHs] CBOEYACHOTO CIHOBIIIEHHS MEIIKAHIIB NP0 MOXJIUBY 3arposy
Ha/J3BUYAHOI CHUTYyallll peai3yeTbCcsl 4Yepe3 MONEpPEeIHbO PO3TOPHYTI CHUCTEMHU
OTIOBIIIIEHHS] HA BUPOOHUYMX O00'€KTax, JOKaJbHI MEpEXkl CIOBIIICHHS Yy 30HaX
MNOTEHUIHHOrO KaracTpo(iuHOro miaATomieHHss. OnepatuBHE TOHECEHHS 1O TPOMaJIsH
iHdopmarii mnpo TUN HEOE3MeKH Ta I1HCTPYKIN 100 TOBEMIHKK T Yac
HAJ3BUYANHUX TMOAIN CYTTEBO MOKpAIIy€E€ pPE3yIbTaTUBHICTh NPO(PUIAKTUYHUX 1
3aXUCHUX JI1H.

Jlymaetbest, n1o epeKTUBHA MIHIMI3aLl1d HACTIAKIB IPUPOAHUX HEOE3MEK MOXKIINBA
JUIIE 32 YMOBU KOMILJIEKCHOTO MIAXOAY, SIKMM MOEAHYE 1HXXEHEPHI, OpraHi3aliifHi Ta
iH(popmariitHl 3axoau. JloTpumaHHs OyIIBEJIBHUX HOPM 1 CTaHAApTIB, CTBOPEHHS
CUCTEM MOHITOPUHTY Ta PaHHBOIO MOMEPEIHKEHHS, MIATOTOBKA HACEJEHHS 10 A1 Y
HAJ[3BUYAMHUX CHUTYyalllaX (OpMYyIOTh OaraTopiBHEBY cHUCTeMy 3axucry. [HTerparis
Cy4aCHMX TEXHOJIOTI TPOTHO3YBaHHA Ta IIOCTIHHE BIOCKOHAJEHHS CHUCTEM
[MBUIBHOTO 3aXHCTy JIO3BOJISIOTH MIABUIIMTH CTIAKICTh TEPUTOPINA 10 MPUPOTHUX
3arpos.

[IpoBeneHe MOCHIIKEHHSI €KOJOTO-TIPABOBUX MEXaHI3MIB MiHIMI3allii HACIIiJIKiB
MPUPOIHKUX HEOE3IEK J1a€ MiCTaBU 3apPONOHYBAaTH HACTYITHI MPOTIO3MUITI:

1) yOOCKOHamUTH  €KOJIOTO-NIPaBOBE  PETYJIOBaHHS  MOHITOPHHIY  Ta
MPOTHO3YBAaHHS MPUPOAHUX HEOE3MEeK IUISIXOM CUCTeMaTH3allii HOPM €KOJIOTIYHOTO,
[UBITLHOTO, 3€MEJIBHOTO Ta MICTOOYAIBHOIO 3aKOHOJABCTBA 3 METOI0 YCYHEHHS
nyOIOBaHHS MOBHOBAXXEHb 1 MPOTAIMH y MPABO3aCTOCYBaHHI;

2) 3anpoBaguTH OOOB’S3KOBY IHTErpalli0 JaHUX EKOJOTTYHOTO MOHITOPUHTY
(cTaH IpyHTIB, BOJ, JIIiC1B, KJIIMaTU4YH1 IOKA3HUKH) Y IEp>KaBHI Ta periOHaIbHI CUCTEMU
MPOTHO3YBAaHHS HAJI3BHYAWHUX CHUTYallld SIK €JIEMEHT MPEBEHTUBHOI EKOJOTIYHOI
OC3IIeKH;

3) HoCUIUTH TPAaBOBI BUMOTH JI0 TEPUTOPIAJHHOTO IUIAHYBaHHS Yy 30HAX
MIJBUIIEHOTO TIPHUPOIHOTO PHU3UKY, TependauyuBIId OOOB’SI3KOBE BpaxyBaHHS
pPE3YAbTATIB E€KOJOTIYHUX OIIHOK 1 TPOTHO31B HEOE3MeYHUX TMPOIECIB IiJ dac
PO3p00IeHHS MICTOOYIIBHOI JOKYMEHTAIII;

4) pO3MMPUTH HOPMATUBHE 3aKPIIJICHHS CUCTEM PAHHBOTO OIMOBIIICHHS
HAcCeJeHHs, 30Kpema W00 OOOB’S3KOBOCTI BHUKOPHCTAHHS Cy4YacHHX IU(GPOBUX
TEXHOJIOT1H 1HQOPMYBaHHS Ta YITKOI BIANOBIIAILHOCTI Cy0’ €KTIB MyOI1YHOT BlIa Iy 32
HECBOE€YaCHE a00 HEIIOBHE CIOBIIICHHS;
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5) MiABUIIUTH PIBEHb EKOJOTIYHO-IIPABOBOI OOI3HAHOCTI HACEJIEHHS IIJISIXOM
3aKpIMJICHHS B 3aKOHOAABCTBI 00O0B’SI3KOBHUX 1H()OPMAIIHHO-TIPOCBITHUIIBKUX 3aXO0/I1B
OJI0 M1 y pa3i BUHUKHECHHS PUPOTHUX HEOS3TIEK.

OTxe, MiHIMI3aIlls HACTIAKIB TPUPOIHUX HEOE3MEK € CKIaJHUM MIKIraly3eBUM
3aBIaHHSIM, y SIKOMY €KOJIOTi19HE MPaBO BiIrpa€ KIFOYOBY CHCTEMOYTBOPIOIOYY POJIb.
Exonoro-npaBoBi MexaHi3Mu 3a0€3MeUyi0Th HOPMATUBHY OCHOBY JIJISi MOHITOPHUHTY,
MIPOTHO3YBaHHS Ta CBOE€YACHOTO OMOBIIICHHS MPO HAJ3BHYaAHI MOJIi, a TAaKOXK s
BIIPOBA/DKEHHS 1H)KEHEPHUX 1 OpraHi3alllfHUX 3aXOMdiB 3axUCTy HACEJIICHHS Ta
teputopiii. EdEeKTUBHICT, TakuX MeEXaHI3MIB 3aJCKHUTh B 1X KOMIUIEKCHOCTI,
y3TOJKEHOCTI Ta OpIEHTAIlli Ha TPEBEHTUBHUM XapakTep EKOJIOTIYHOi Oe3IeKHu.
VYrockoHaneHHs] IPABOBOIO PETYIIOBaHHS y 11l cdepl CpusiTUME 3HMKCHHIO PIBHS
PHU3HKIB, 30€PEKCHHIO JOBKULISA Ta MiABUIIEHHIO CTIHKOCTI TEPUTOPIA A0 BIUIUBY
NPUPOTHUX HEOE3MEK, 1110 € HEOOX1THOK YMOBOIO CTAJIOTO PO3BUTKY JEpKaBU.
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IMMPABOBI TAPAHTII JOTPUMAHHS ITPAB I CBOBO/I
JIIOAUHHA IMOJIIHICEIO B YMOBAX BOEHHOI'O CTAHY

IMapacwk Bacuiabs MuxanjoBud

KaHIUAAT IOPUANYHUX HayK, TOIEHT, JOLEHT Kadeapu
3araJbHONPABOBUX JUCHUILTIH (pakynpTeTy Ne 1

(3 miarotoBku (haxiBILiB ISt OpraHiB AOCYI0BOTO
po3caigyBanHs HarioHanpHOI momimii YKpainu)
JIbBIBCBHKOTO JIEP>KaBHOT'O YHIBEPCUTETY BHYTPIIIHIX CIpaB

CoBa Anna BikTopiBHa

3100yBayka nepiuioro (0akajaaBpChKOT0) piBHS BUIIOI OCBITH
HaBYAJIbHO-HAYKOBOTO 1HCTUTYTY 3 MiATOTOBKHU

(dhaxiBIiB JJIs1 APO3/LIIB KPUMIHAIBHOL MO
JIBBIBCHKOTO JIEP>KaBHOTO YHIBEPCUTETY BHYTPIIIHIX CIPaB

[IpaBa Ta cBOOOIM JIIOAMHU CTABJISATH Ha HalBuIile Mmicie y mpasi. [lepkaBa Ta
BJIaJla TIOBHICTIO CTapaeThcsi 3a0€3MeUnTH JIIOANHI, TPOMAASTHUHY 3aXUCT ii IpaB Ta
cBobon. lle nposiBisieTses y Becbomy. [lopylieHHsT mpaB JIOAWHHU JIOMYCKAETHCS HE
JuIIe y BIMChKOBHI yac, aje il y MupHuii Takox. [Ipore, 3apa3 Ha Tepurtopii Hamioi
KpaiHH BeIyThCsl OOMOBI i1, SIK1 3aBAAOTh HE JIMIIE BEJIMKUX MarepladbHUX BTPAT, a i
¢di3uunux. Lls BifiHa 3a0upae Oe3id JIOACHKUX JKHUTTIB, LIUM CAMUM MOPYIIYIOUU
MpaBa JIIOAWHU, MPaBO Ha KUTTA. BO€HHUI CTaH HE CKACOBY€ KOHCTUTYI[IMHHUX TPaB
JIOAWHY, JIUILE JOMyCKae MeBHI OOMEXKEHHs, X04 1 HE 3HauyHi, MPOTEe 1€ BCEOIHO
O0OMEKEHHS.

IIpaBoBe 3abe3nedeHHs AisuibHOCTI HaroHanbHOI momimii YkpaiHu B ymMoBax
BOEHHOTO CTaHY € MHUTAHHSIM BHUHSATKOBOI BaXXIIMBOCTI, OCKIJIBKHA CHCTEMa OXOPOHH
MPaBOTIOPSIKY TMPAIIOE y CHUCTEMI IiJIBUIIEHOTO PU3HMKIB, 3arpo3 Ta OOMEXKEHb.
BiticbkoBa arpecis Imij 9ac BOEHHOTO CTaHy BHMarae BiJl OpTaHiB JIep)KaBHOI BJaau
MocuJIeHoi Oe3MeKH, 10 BIUTUBAE HA XapaKTep MpaB JIOAUHH, K1 MOKYTh TUMYACOBO
OyTu obmMesxeHi. BogHouac mij yac BifiHM JeprkaBa MOBHHHA 3a0€3MeuyBaTh BUCOKUN
pIBEHBb 3aXHCTy MpaB 1 cBOOOJ JIFOMUHM, a AISJIbHICTh IOIIIT TOBHHHA BiJIOBIIaTH
Koncturytii Ykpainu Ta Mib>KHaApOIHUM CTaHJIapTaM.

Koncturyuis Ykpainu (cT. 64) nependayae MOXKIUBICTE OOMEXKEHHS MpaB 1 cBOOO
JIOAWHU ¥ TPOMAJIIHUHA «...B YMOBaX BOEHHOIO a00 HaJA3BMYAHHOTO CTaHy», aje 3
3aCTEpPEeKEHHSIMU B YaCTHHI MPaB 1 CBOOO/I, 0 HE MiJISATat0Th 0OMEXEHHIO (BChOTO —
18 crareii).

Kpim Toro, y ct. 23 Konctutyuii Ykpainu 3akpirieHO MOJO0XKEHHS, SIKE HAJIECKUTh
710 TIPUHIIMITIB IPABOBOTO CTATyCy OCOOH, BiJMOBIIHO JI0 SIKOTO «KOXKHA JIFOMHA Mae
MpaBO Ha BUTbHUN PO3BUTOK CBOEI OCOOMCTOCTI, SIKIIO MPHU I[bOMY HE MOPYIITYIOTHCS
mpaBa 1 CBOOOAM IHIMX». Y TaKuW CMOCI0 HAa KOHCTUTYIIIHHOMY piBHI, TOOTO
MIPUHITUTIOBO, BUZHAYEHO MIJICTABHU 1 111J11 0OMEXEHB MPaB 1 CBOOO TPOMAJISH, a TAKOXK
MEXK1 3I1CHEHHS TaKHMX IpaB 1 CBOOO/I.
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XapakTepHull nMpukiaa: nepeadoadeHuit 4. 2 c¢r. 64 KoHnctutyiii Ykpainu nepeik
mpaB 1 cBOOOA, LI0 HE MIANATAIOTh OOMEXKEHHIO TMPU BBEAEHHI BOEHHOTO a00
HAJ3BUYAITHOTO CTaHy, BIAPIZHIETHCA BiJl TOTO, SIKHH MICTHTBhCA B IL.I. 1 1 2 cT. 4
MixHapOIHOTO MAKTy MPO IPOMAJISIHCHKI Ta MOMITHYHI npaBa3. YKpaiHChKUN NEpeTTiK
3Ha4HO mmpinii (18 mpotu 7), y sikoMy 10 aOCOMIOTHHX IMpaB JOAATKOBO BIHECEHO:
mpaBo Ha XUTIO (CT. 47); mpaBo Ha nutr00 (CT. 51); piBHICTH y TIpaBax aiTei (CT. 52);
CyIOBHUH 3axHCT mpaB 1 cBoOo (cT. 55) Ta iHuN HOpMH-rapanTii. Came TOMy YMHHE
3aKOHOJIaBCTBO YKpaiHU Ta aKTU MI>KHAPOJIHO-TIPABOBOI0O PETYIIIOBAHHS MICTSTh HU3KY
BaXJIMBUX TapaHTI OXOPOHM MpaB 1 CBOOOJ JIIOAUHU 1 TPOMAJSTHUHA, CEpell AKUX —
000B’s13KOBA iX BUYEPITHICTh Ta 3a00pOHA PO3IIMPEHOTO TIIYMAu€HHS, KaTeropruyHa
3a00poHa 0OOMEXXEHHS TEBHOTO IMEPeNIiKy MpaB, BU3BHAYEHUX Y YAaCTHUHI JPYTii CcT. 64
Koncturyii Ykpainu [1].

TakuM 4YMHOM, aKTyaJbHICTHh TEMH TOJSTAE y HEOOXIHOCTI OallaHCyBaTH MIXK
BUMOTAMH HalllOHaJIbHOI Oe3neKku Ta 000B’SI3KOM Jep)kaBU 30epiraTd IHBiII30BaHI
CTaHJapTH MPaB JIIOAWHH.

EdextuBHicTh 3niiicHeHHsS Oyab-sSKO1 AISUIBHOCTI HEMOXKJIMBAa 0e€3 YiTKOi Ta
CTallJIbHOI OCHOBH, SIKa BH3HA4Ya€ HaMpsIMKU 1 MeX1 ii BUKOHAaHHS. OCHOBOIO IIi€l
TISTBHOCTI € CYKyIHICTh CTA0LIbHUX Ta HE3MIHHUX MTPaBUJI, IO CIIY>KATh OPIEHTUPAMHU
JUTSl PAaBUJIBHOI OpraHi3allii IpoueciB 1 3a0€3MeYeHHs X YCIIIITHOTO BUKOHAHHS.

OcobOnuBe Micle y CHCTEMI MPUHLHUIIB, SKI PENIAMEHTYIOTh MIISJIbHICTh
HarnionansHoi mominii, 3aiiMae MpUHIIKMI JOTPUMAHHS MPaB 1 cBOOO MtoauHu. bymydn
MOCEPEHUKOM MK JIEP’KaBOIO Ta TPOMAJISIHAMHM, OIS MMOBHHHA TapaHTyBaTu
IPABOBUM 3aXMCT KOKHOI O0COOM, HE JONMYCKAarOuM JAUCKPUMIHALII YW HACHUJIbCTBA.
Bukonyroun cBoi 000B’s13KH, MOMIEHCHKI MalOTh YITKO YCBIJIOMIJIFOBATH, IO IMpaBa i
CBOOOIM JIIOIMHU, HAaBITh B YMOBaX BOEHHOTO CTaHy Ta MOXJIMBOCTI X YaCTKOBOTO
O0OMEKEHHSI, 3aJIMIIAIOTHECA HE3MIHHUMU CTaHJapTaMH, a CaM MPUHIUIT JOTPUMAHHS
npaB 1 cBOOO/ JIFOAUHU € HEBIJI'€EMHOIO CKIJIAJIOBOI 1 OCHOBHHM OPIEHTUPOM iXHbOI
TISUIBHOCTI.

Ha aymky JII. KajnenideHko: «IpUHIUMIIN A1SUILHOCTI TpaliBHUKIB HarionanbHOi
MOJIIii € OCHOBHUMH, 0a30BUMH, BU3HAUAJIHLHIUMH TPAaBUIAMH, BUMOTaMH, KOTPUMU
KEpYIOThCS BC1 MOMIIEHCHKI HE3aJIEKHO Bl TOTO, Y IKOMY CTPYKTYPHOMY IT1JIPO3/1JII
MPaIIOI0Th, K1 Oe3MmocepenHl PyHKI1, 3aBJaHHsI BUKOHYIOTbY [2].

HacTymHuM CcKJIagoBUM €I€MEHTOM NPUHIMIY JOTPUMAaHHS MpaB 1 cBOOOX
JIIOMIMHM € TIOJIOKEHHSI, 1[0 CTOCY€EThCS MOKIIUBOCTI OOMEKEHHS TPaB JIOAUHHU. 3T1THO
34. 2 cT. 7 3akony Ykpainu «IIpo Hamionaneny nosmimito»: «oOMeXeHHs Mpas 1 cBOOO.
JIONWHKU JIOMYCKAEThCS BHUKJIIOYHO Ha TIJACTaBax Ta B TMOPSAKY, BHU3HAUYCHUX
Koncturyiiero 1 3akoHamMu YKpaiHW, 3a HaraJbHOi HEOOXITHOCTI 1 B 00Cs3i,
HEOOX1JHOMY /I BUKOHAHHS 3aBIaHb MOMIIii» [3].

OOMekeHHS! KOHCTUTYLIWHUX TpaB JIIOAMHU B YMOBaX BOEHHOTO cTaHy HalOyBae
0COOJIMBOI aKTyaJIbHOCTI, TaK SIK 3aBXKJIW MOB’S3aHE 13 PO3IMIMPEHHSAM KOMIETEHIIIT
OpraHiB JICP>KaBHOI BJIaJM, BINCHKOBOTO KOMaHyBaHHsI, BINCHKOBUX aJIMiHICTpalliid
ab0 oOpraHiB MICLIEBOTO CAMOBPSAYBaHHA Ta HAIUJIEHHA iX OCOOJIMBUMHU
NMOBHOBaKeHHsIMH. HallioHabHa MO HE € BUHATKOM: 10 HOPMaTHBHO-TIPABOBUX
aKTIB, SIKI PETYJIOIOTh ii IsUIbHICTh, BHECEHO 3HAUYHY KUIbKICTh 3MIH, SIKI PErYIIOI0Th
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(YHKIIOHYBaHHS I[OTO OpPraHy B MEPiO/l BOEHHOTO CTaHy. 30Kpema, JJIs MiABULIECHHS
e(eKTUBHOCTI 11 AISTBHOCTI B yMOBax BiliHU 15 Oepe3ns 2022 poky 3akoHOM YKpaiHu
«IIpo BHeceHHs 3MiH 10 3akoHIB Ykpainu «IIpo HamionansHy momimito» ta «IIpo
Hucrumurinapanii ctatyT HarionansHOT momimii YkpaiHw» 3 METO ONTHMi3allii
TISUTBHOCTI TONILIT, Yy TOMY YHCHI T 4Yac Jii BOEHHOTO cTaHy» [4] Oynu 3HaYHO
PO3IIMPEHi MOBHOBaXeHHsT HartionanpHOT momirii YkpaiHu.

JUis mOMiecbKuX YMOBH BOEHHOTO CTaHy CYHPOBOKYIOTbCS BUCOKHM PIBHEM
CTpECy, HECTA4YeI0 CHY, IEPEBAHTAXKEHHSAM, PU3UKOM JIJIS JKUTTS, BIATOBINAJIBHICTIO 32
BEJIMKY KIJIBKICTB 0C10. Takox JIesK1 CUTYyallii, skl BAHUKAIOTh 1111 9ac BiifHU, HE MAIOTh
YITKUX 3aKOHOJABUYMX aJIrOpPUTMIB. Y Takud Tepiof TPOMAISHU MOXYTh OyTH
MICUXOJIOTIYHO BUCHAXKEHI1, HaJSIKaHI, 10 HEraTMBHO BIUIMBAIOTh HA CIPUHUHATTA
TISIBHOCTI OJIIIi.

11 yac BiiiHM JOTpPUMaHHS [IPaB JIOJUHU NOTPEOy€e CUCTEMHOTO Ta PEaTiCTUYHOTO
H1IXOMY, SIKUM MO€EAHYE BUMOTH O€3MEKH 3 MPAaBOBUMHU TrapaHTisIMU. OCHOBHI IIISXU
3a0e3MeYeHHs JOTPUMaHHS TMpaB JIOAMHH B YMOBaX BOEHHOTO CTaHy MOXKHA
OKPECIUTH TaK: JIOTPUMAHHS KOHCTUTYLIMHMX MeX OOMEXEeHHS mpaB 1 CBOOO.;
3aKOHHICTh 1 MPOMOPLINHICT Aifi OpraHiB JAEp>KaBHOI BJIaJd Ta MOJMTIIIi; HaJexKHa
npodeciiiHa i mpaBoBa MiATOTOBKA MEPCOHAITY; 3a0e31eueHHs €()EeKTUBHOTO CYJI0BOTO
Ta M03aCyA0BOT0 3aXUCTY; MPO30PICTh, MA3BITHICTh 1 KOHTPOJIb 32 JISJIbHICTIO BIIAJIH;
JOTPUMAHHA MI>KHAPOJIHUX CTAHAAPTIB 1 CHIBIpAl 3 MI>KHAPOIHUMHU OPTaHi3allisiMH;
MOCWIEHUH 3aXHCT Bpa3jiMBUX KaTeropii HaceleHHs; OajllaHC MK BHMOTaMH
HaI[IOHAJIbHOI O€3MeKH Ta IpaBaMH JIFOAUHU.

[IpaBa 1 cBOOOAM JIOMWHU € HAMBHUIIOIO COINAJIBHOIO IIHHICTIO Ta OCHOBOIO
(GYyHKIIIOHYBaHHSI MPaBOBOi JiepkaBu. B ymoBax 30poiiHOi1 arpecii mpoTu Ykpainu
MUTaHHA iX 3a0e3medeHHs HaOyBae OCOOIMBOI TOCTPOTU, OCKIIBKM BOEHHUM CTaH
CYNPOBOIKYETHCS MABUIICHUMH PU3UKAMU JIJIs JKUTTS, O€3IEKH Ta TIHOCTI JIOAUHH,
a TAaKOXX MOJKJIMBICTIO THMYACOBOTO OOMEKEHHS OKPEMUX KOHCTUTYLIMHUX TNpPaB.
Bonnouac HaBiTh 3a TaKMX YMOB JepkaBa 3000B’si3aHa JiATU B Mexax KoHCTUTyIi
VYKpainu Ta MIDKHapOJHUX CTaHAAPTIB y cdepi IpaB JIIOIUHU.

Oco6nuBa poib y 3a0e3neueHH] TpaB 1 CBOOO JIIOJMHU B YMOBAaX BOEHHOTO CTaHY
HasexkuTh HarioHanpH1M momimii YkpaiHu, sika BUKOHYE 3aBJIaHHS 13 3a0e3med4eHHs
nyOaiyHOi Oe3nmeKku il MpaBOMOPSAIKY B yMOBaxX IMIJBUIIEHHMX 3arpo3 1 MPaBOBUX
oOMexkeHb. L{e 3yMoBIt0O€ HEOOXITHICTh JOTPUMAHHS YITKOTO OajlaHCy M1k BUMOTAMHU
HaIllOHAJBHOI Oe3meKku Ta OOOB’SI3KOM JIepKaBU TapaHTyBaTH HAJCKHUN PIBEHb
3aXUCTY IpaB 1 CBOOO JHOIUHHU.

[Tonpu 00’€KTHMBHI CKJIAMHOINI BIHM, TpPaBOBa JIepKaBa MPOJIOBKYE
(byHKIIIOHYBaTH, 1 TOMY OIS HE MOKE BUXOIUTH 3a MexXi 3akoHy. [IpaBoBi rapanTii
€ KIoueM 10 30epeKeHHS OBIpHM CYCIUIBLCTBA, JIETITUMHOCTI JEp>KaBH Ta
3a0e3MeUYeHHs MPaBOIMOPSIIKY B yMOBaX HEOE3MEKH.
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Dairy cattle are characterized by a high production potential, but late gestation and
the first weeks of lactation are considered some of the most stressful periods in a cow’s
life. During these months, the animals undergo profound metabolic adjustments
associated with the rapid growth of the fetus and the preparation of udder tissues for
secretion. At the same time, the immune system changes in order to ensure tolerance
to the embryo, support its development and prepare the maternal organism for future
milk production. However, such adaptive responses make pregnant cows more
susceptible to infectious and metabolic disorders [1]. High milk yield and intensive
management practices lead to reduced tissue sensitivity to insulin, the formation of a
negative energy balance and systemic inflammation, which results in excessive use of
fat reserves and suppression of immunity [2].

At the end of gestation, the embryo rapidly increases its mass: by calving it gains
about 60% of its birth weight, and muscle tissues and fat depots are formed intensively
[3]. For this reason the cow must be fed a balanced ration and prepare her mammary
gland for lactation during this time. This creates a negative energy balance, given the
increasing need for energy and at the same time reduced dry matter intake. To cover
the energy deficit, the body activates lipolysis: levels of non-esterified fatty acids and
beta-hydroxybutyrate in the blood increase, which is a manifestation of ketosis [4].
Limited feed intake under increased expenditure promotes accumulation of fat in the
liver, which can cause the development of hepatosis [4]. At the same time the
concentration of glucose in the plasma decreases, making less energy available for
immune mechanisms and reproductive function [5].

Hormonal regulation in pregnant cows also changes to adapt to increased demands.
Tissue sensitivity to insulin decreases to direct glucose toward supporting fetal growth
and mammary gland function, but this intensifies fat breakdown and ketone body
formation. During the transition from pregnancy to lactation the animal intensively
uses stored fatty acids; when the levels of non-esterified fatty acids in serum exceed
the liver’s ability to oxidize them, hyperketonemia and fatty degeneration of the liver
occur [4, 6]. Such metabolic discomfort is often accompanied by increases in beta-
hydroxybutyrate and triglycerides, reductions in glycemia and the appearance of
subclinical or clinical ketosis. Mild (subclinical) ketosis before or just after calving is
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associated with less intensive growth of calves: offspring of ketotic cows are born
heavier but grow more slowly, and their blood contains lower concentrations of non-
esterified fatty acids and bilirubin [7]. Maternal metabolic disruptions at the end of
pregnancy reduce the transfer of nutrients through the placenta, affecting fetal
development and subsequent growth and altering the gut microbiome of the
offspring[7].

Transformations in the immune system of the pregnant cow are no less significant.
During the transition window, which encompasses approximately three weeks before
and three weeks after the birth of the calf, changes in immune and metabolic status are
noted that make the animal sensitive to infectious and noninfectious diseases [1].
Observations of cell dynamics show that the number of T-lymphocytes (CD3+)
increases from the beginning of pregnancy, remains stable until day 90, and then
decreases; the number of B-lymphocytes (CD22+) increases until the middle of the
second trimester and decreases before calving [8]. Such redistribution of T- and B-cells
i1s accompanied by fluctuations in the number of undifferentiated lymphocytes and
indicates a restructuring of the immune system: it must simultaneously maintain
tolerance to the fetus and remain capable of fighting pathogens. Changes in the
hematopoietic system, enzyme activity and the metabolism of calcium and phosphorus
also occur at early and late stages of pregnancy, helping to maintain homeostasis [8].

In the third trimester chronic subclinical inflammation and oxidative stress are
often recorded; physiological inflammation is necessary for placental separation, but
its dysregulation can lead to tissue damage. Immediately after calving, decreased
functional activity of lymphocytes and neutrophils and signs of oxidative stress are
observed, causing immunosuppression [9].

In addition to internal transformations, the course of pregnancy is influenced by
external stressors. Seasonal heat stress during late pregnancy shortens gestation length,
worsens subsequent milk production and affects the growth, hormonal status and
immunity of calves. Studies show that cows that experienced heat during the last 33
days of gestation gave birth to young with a higher incidence of diarrhea in the first
week of life; in the newborns levels of interferon-y, adrenocorticotropic hormone,
gonadotropins, immunoglobulin G and heat shock protein Hsp70 changed [3].
Overheating increases body temperature and respiratory rate of animals, reduces feed
intake and productivity, shortens the duration of pregnancy, results in lower birth
weight of calves and weaker passive transfer of immunoglobulins in the first days of
life [3].

Not only heat, but also a negative energy balance and other stress factors trigger
the development of subclinical ketosis. In this condition the concentration of beta-
hydroxybutyrate increases, the level of glucose falls and hormonal balance is disturbed.
Such animals have a higher risk of metabolic and infectious diseases, and their
offspring grows more slowly and has an altered gut microbiome [7].

As numerous studies have shown, the composition of the diet and housing
conditions largely determine the metabolism and immune status of cows. Increasing
the content of vitamins, amino acids and trace elements in rations at the end of
pregnancy helps to mitigate the negative energy balance, limit fat mobilization and
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enhance antioxidant defenses. Under energy deficit, high levels of non-esterified fatty
acids and beta-hydroxybutyrate suppress immune reactivity and increase the likelihood
of mastitis. The use of vitamin E, selenium, and methionine/lysine together can
improve antioxidant status that supports the synthesis of acute phase proteins and
decrease inflammation [10; 11]. There are data indicating that the use of organic
microelements (zinc, copper, manganese and cobalt) in cow feeding for 60 days prior
to delivery together with concentrate supplementation leads to an increase of these
elements content in calf serum, as well as count CD4+ and CD8+ Tcells, yo-T-cells,
IgM + B-cells and decreases the level IL-4-producing cells.[12]. These microelements
are involved in protein and fat metabolism, the formation and development of the
immune system; their sufficient presence in the diet of pregnant cows ensures better
health of calves [12].

Providing cows with essential amino acids such as lysine and methionine improves
the composition of colostrum and promotes effective passive transfer of
immunoglobulins and immunocompetent cells to newborns, whose own immunity has
not yet formed adequately [11].

Incorporating medium-chain fatty acids into the diet of pregnant cows can
influence carbohydrate and lipid metabolism and increase bile acid secretion. A study
on pregnant cows showed that such acids reduced concentrations of amyloid A and
myeloperoxidase in the blood, decreased the level of tumor necrosis factor and
restrained excessive inflammatory responses; at the same time, lower levels of insulin
and triglycerides were found in the pre-calving period, indicating an improvement in
energy status [13]. Proper organization of feeding and the creation of favorable
conditions (cooling during heat, controlling excess body condition, preventing stress)
help reduce heat stress, limit the negative energy balance and increase the animals’
immune potential.

Thus, the final stage of pregnancy in cows is characterized by intense metabolic
and immunological changes. Adequate provision of nutrients, optimal supply of micro-
and macroelements, essential amino acids and medium-chain fatty acids, as well as
effective management of housing conditions allow minimizing the consequences of a
negative energy balance and strengthening the immunity of cows and their offspring.
The implementation of such measures will help reduce disease incidence, improve
reproductive performance and increase herd productivity.
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The current practices in intensive livestock farming, with a focus solely on
productivity, alongside factors like stress and ecological pressures, significantly impact
the immune system, leading to a decrease in immune potential and the development of
immune deficiencies and diseases in animals. Immunosuppression in pregnant COws is
a complex process influenced by hormonal, metabolic, infectious, and environmental
factors. The gestational period serves as a biological model for periodic or constant
immunization of the body against autoantigens. This process plays a vital role in
maintaining pregnancy but also increases the risk of infections such as mastitis, metritis,
and retained placenta. During pregnancy, cows exhibit heightened expression of
immune-regulatory molecules, which promote immune tolerance towards the fetus.

Pregnancy is characterized by significant metabolic and hormonal changes that
reduce immune response, making cows more susceptible to infections and exacerbating
chronic diseases. The concept of maternal immune tolerance was first proposed by
Medawar in 1964. However, the precise way the maternal immune system reacts to
pregnancy, particularly in its early stages, remains unclear [1].

In the pre-calving period, a decrease in the number of CD4+, CD8+, and yo T-cells,
as well as interferon-gamma (IFN-y) in peripheral blood, indicates a suppression of
cellular immunity. The function of T-cells, assessed by their colony-forming activity
and proliferative response to antigen stimulation, is diminished. At the same time, an
increase in CD25+ T-cells suggests the activation of regulatory T-cells, though T-cell
cytotoxicity may also be reduced. The B-cell response and immunoglobulin production
are suppressed, with a decrease in the number of B-lymphocytes [2].

During this period, a reduction in the phagocytic activity and oxidative burst of
neutrophils is observed, increasing the risk of infectious diseases [2]. Elevated cortisol
levels indicate perinatal immunosuppression in both the mother and fetus, impairing
the phagocytic capacity of neonatal calf neutrophils. At the same time, the calf’s
complement system, crucial for innate immunity, has limited lytic activity. Low activity
of the classical complement pathway correlates with decreased expression of
components Clq and Clr; the absence of C2 expression affects the lectin pathway.
Immaturity of the complement system in neonatal calves is a primary factor
contributing to their heightened susceptibility to neonatal infections [3].
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Infection with bovine leukemia virus (BLV) intensifies immunosuppression in
pregnant cows by increasing the expression of immune checkpoints, such as PD-1 and
CTLA-4, on T-lymphocytes. This suppresses the protective T-cell immune response
and increases the risk of intramammary infections during early lactation [4]. Stress and
inflammation during the peripartum period also affect the immune system. Elevated
cortisol and interleukin-6 (IL-6) levels during calving correlate with changes in
leukocyte count and subtypes, potentially influencing immune responses in both cows
and their calves [5].

Mycoplasma bovis infection via intramammary infusion leads to
immunosuppression, demonstrated by increased expression of immune exhaustion
genes such as PD-1, PD-L1, LAG3, and CTLA-4 in mononuclear cells from blood and
milk [6]. Neospora caninum infection in pregnant cows is associated with increased
parasitemia and a reduction in total leukocyte count in peripheral blood during the last
third of pregnancy. This suggests an immunosuppressive effect that may promote
vertical transmission of the parasite to the calves [7].

Suppression of cellular immunity in pregnant cows lowers their protection against
pathogens, which can be critical as this immune response plays a key role in defending
against viral and protozoal infections. Infection may activate maternal Thl
lymphocytes, leading to abortion. An increase in antibody levels during mid-gestation
1s more likely linked to abortion than rising antibody titers later in pregnancy [3].

Early signals from the embryo, such as interferon-tau (IFN-t), modulate both local
and systemic immune responses, shifting immunity towards a Th2-type to support
pregnancy. This is accompanied by changes in peripheral mononuclear cells, platelets,
and DNA function, affecting immune organs and ovaries [2].

Genomic studies have shown that pregnancy alters gene expression in peripheral
white blood cells in cows, promoting immune tolerance, cell chemotaxis, blood
coagulation, angiogenesis, inflammatory response, cell adhesion, and cytokine
secretion[1].

There is a growing need for the development and implementation of new
immunotropic agents that could not only mitigate the immunosuppressive effects in
pregnant cows but also activate specific immune response pathways without disrupting
the course of pregnancy. Current scientific data suggest the efficacy of various anti-
inflammatory drugs, immunomodulators, antioxidants, and probiotics; however, a
comprehensive study of their impact on the immune system of pregnant cows under
intensive farming conditions and climate stress requires further investigation.

Given this, and considering new understandings of the immune system’s role in
maintaining metabolic homeostasis for both the mother and fetus, there is a need to
revise selection criteria and evaluate the components of new generations of
immunotropic agents aimed at optimizing and activating this protective mechanism.
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Cranuii po3BUTOK TPAHCIOPTHOTO KOMIUIEKCY B CYYaCHHUX YMOBAaX BH3HAYAETHCS
rIMO0KOI0 TpaHC(hOPMaIII€I0 TEXHOJOTTYHUX, EKOHOMIYHUX Ta €KOJIOTTYHHX T1JIXO/IB,
110 (POPMYIOTH HOB1 BUMOTH /10 €p)EKTUBHOCTI, O€3IEKHU Ta €KOJIOTTYHOCTI IEPEBE3CHb.
3pocTaroya CKJIaIHICTh MOOUTbHOCTI, IHTEHCUBHICTH TPAHCIIOPTHUX MOTOKIB 1 MOTpeda
B ajanTamii g0 TJIOOAJbHUX BHUKIMKIB CTUMYJIIOIOTH TEPeXiJ BiJl TPaJUIIHHUX
YOPABIIHCHKUX MOJIENEH J0 CUCTEM, IO IPYHTYIOTbCS Ha 1HHOBAISX, IUGPOBUX
TEXHOJIOT1SIX Ta CTPATETIYHOMY MPOTHO3YBaHHI.

OaHuM 13 KJIIOYOBHX HampsiMiB I1i€l  TpaHcdopmallii crae 1udposizarris
TPAHCIOPTHUX TPOIECIB, KA CTBOPIOE MOXIIMBICTH aHaII3yBaTH MOOLIBHICTD Yy
PEXHUMI PeabHOTO Yacy, MPOTHO3YBaTH 3MIiHHM B MOTOKaxX Ta OMEPATHBHO pearyBaTu
Ha TMOTEHUIMHI NEepEeBaHTAXKEHHs. [HTENEeKTyaJbHl TPAaHCIOPTHI CUCTEMH, CEHCOpHI
TEXHOJIOTHl Ta aJropuTMHM MAIMHHOTO HaBYaHHSA 3a0€3MeuyloTh Mepexis 10
MPOAKTUBHOTO YIPABIIHHS, J€ PIIIEHHS IPYHTYIOTbCS Ha MONEPEIHbOMY aHami3l
JAaHUX, @ HE Ha yCyHEHH1 Bxke copmoBaHux mnpodsiem [1]. Came 3aBAsiKU IIbOMY
TPAHCIIOPTHI MEpEeXi OTPUMYIOTh 3JAaTHICTh (PYHKIIOHYBaTH CTaOUIbHO, THYYKO Ta
nepeadayyBaHo.

[TapanensHo 3 1HUGPOBI3AIIE€I0 CTPIMKO PO3BUBAETHCA IHTETPOBaHA MOJEIb
MOOUIBHOCTI, SIKY (POPMYIOTH MYJIBTUMOJIATIBHI TIEpeBE3CHHs Ta KoHIenIliss Mobility
as a Service. [lepexiz BiJl 1301b0BaHOTO BUKOPUCTAHHS OKPEMUX BU/IIB TPAHCTIOPTY 10
iX B3aeMoAil B MeXax €IuHOI MiIaThOPMH JO3BOJISIE PAIIOHAJBHIINIE PO3MOIAUISTH
TPAHCIIOPTHI MOTOKH ¥ 3MEHIITYBAaTH HaBaHTAKCHHS Ha JOPOXKHIO 1HPPACTPYKTYpy. Y
MeXax Takol CUCTEMHU KOPHCTYBa4 Ma€ MOXJIMBICTh IJIAHYBaTH NEPECYBAHHS Yepes
OJIMH UGPOBUI cepBic, KOMOIHYIOUH TPOMAJCHKUNA TPAHCIIOPT, MIKPOMOOLIBHICTD,
Takci Ta Kapuepunr. lle ¢dopMye HOBY Joriky oprasizailii MOOUIBHOCTI, y SIKii
TPAHCTIOPT CIIPUIMAETHCA SIK KOMIUIEKCHA TOCTYTa, a HE SIK CYKYIHICTh P03’ €THAHNX
BHJIIB TIEPEBE3CHb. TaKWi IMIXiJ CTUMYJIIOE 3MCHIICHHS BHKOPHUCTAHHS TPHBATHUX
aBTOMOOWIIB, MiJIBUIIYE €KOJOTIYHICTh MICHKOTO MPOCTOPY Ta CIpHUsi€e cTadiiizarii
TPAHCIIOPTHUX MOTOKIB.

BaxxnuBoro CKJIaioOBOIO 1HHOBAIIHHOTO PO3BUTKY CTa€ MOJCPHI3AIis JTOTICTUIHUX
NpOLECiB, OCKUIBKM caMe JIOTiCTHKa 3abe3rnedye CTIHKICTh TOPrOBEIbHUX,
MPOMHCIIOBUX 1  MDKHApOJHUX  TPAHCIOPTHUX  3B’s3KIB.  BuKopucTaHHs
ABTOMATU30BAHUX CKJIAJIIB, POOOTH30BAHUX CHUCTEM OOpOOKM BaHTaXiB, ITUGPOBOTO
JOKYMEHTOO00ITy, O€3MiJIOTHUX TPAHCIOPTHUX 3acO0iB Ta OJIOKYEHH-TEXHOJIOTIH
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CYTTEBO CKOPOYY€E PHU3UKH JIIOJCBKMX IOMWJIOK, CIPOILIyE KOHTPOJb 3a
BAaHTAXXOMOTOKAMH Ta MIiJBHILY€E IIBUAKICTE OOpOOKH JIOTICTUYHOI 1H(pOpMAILIii.
3aBAsSKU aHANITUYHUM TUTaTGopMaM MiAMPHUEMCTBA OTPUMYIOTh 3MOT'Y IIPOTHO3YBAaTH
KOJMBAHHsS TMOMHTY, CBOEYACHO pearyBaTH Ha 3MIHM B TJ00aNbHUX JIAHIIOTaX
MOCTayaHHs ¥ MATPUMYBaTH €KOHOMIYHY CTIWKICTh y MEPIOAM HEBU3HAUEHOCTI [2].
Takum uuHOM (OPMYy€ETHCS JOTICTHYHA 1HPPACTPYKTypa, 3AaTHAa 3a0e3MeUUTU
6e3nepeOiitHICTh MepeBe3eHb, HAaBITh 32 YMOB KPU30BUX (PaKTOPIB.

OpnHovacHO 3 HU(POBUMHU Ta JOTICTUYHUMH 3MIHAMHM TPAHCIOPTHUN KOMILJIEKC
nepekuBae MacIITaOHYy €KOJOTIYHYy MojepHi3amito. [linBUIlleHHS piBHS BHUKHU/IIB,
IIYMOBOTO 3a0pyJAHEHHS Ta TUCKY Ha JOBKULIS 3 OOKY TPaHCIOPTHOIO CEKTOpa
noTpedye mepexoay A0 HU3BKOBYTJIEIEBUX TEXHOJIOTIH 1 €KOJOTIYHO YHMCTHUX BU/IIB
PYXOMOT0 CcKJIaay. AKTUBHE BIIPOBAXKEHHSI €JIEKTPUYHOT0, BOAHEBOTO Ta TOPUIHOTO
TPAHCIOPTY, a TAaKOXk PO3BUTOK BIAMOBIAHOI 1HOPACTPYKTYpU (OPMYIOTH OCHOBY
€KOJIOTTYHOI CTpaTerii CTajJoro TpaHCHOpTy. JlOoCHiUKeHHS MiATBEPAXKYIOTh, IO
OHOBJICHHS TPAHCIIOPTHUX 3aC001B Y MO€AHAHHI 3 ONTUMI3ALIEI0 MAPLIPYTIB 1CTOTHO
3HMKY€E piBeHb BUKHIIB CO2 Ta MOKpAILY€E SKICTh MOBITPS B TyCTOHACEIEHUX palilOHaX,
[0 € KPUTUYHO BaXJIMBUM I BEMUKHX MICT [3]. ¥V 1bOMy KOHTEKCTI TPaHCIOPT
MOCTYNIOBO TMEPETBOPIOETHCS 3 JKEpesia EKOJIOTIYHUX Mpo0JeM Ha 1HCTPYMEHT
KJIIMaTUYHOT TIOJIITUKHU.

Exonoriyuna MojepHi3alis CyIpOBOJKY€ETbCS OHOBJICHHSIM  TPaHCIOPTHOI
1HQPACTPYKTYpH, KA MOCTYNOBO HAOyBa€ XapaKTEPUCTHK «PO3YMHOD» CHCTEMHU.
BrpoBajykeHHS CEHCOPHMX MEpeX, aBTOMAaTHYHHUX CHCTEM JIarHOCTHKH Ta
MOHITOPUHTY CTaHy 00’ €KTiB poOUTH IHPPACTPYKTYpy OLIbIN O€3MEUHOI0, HAA1ITHOO
Ta JOBIOBIYHOIO. Takl TEXHOJOrII JO03BOJISIIOTH CBOCYACHO BUABIISITH 3HOIIEHHS Ta
nedopmarlii KOHCTPYKIIiM, 3amobiratd aBapisM Ta ONTUMI3YBaTH BHUTPATH Ha
o0cnyroByBaHHA. Y BEIIMKUX TPAHCIIOPTHHUX BY3JIaX CBITY (DOPMY€ETHCS TEHACHIIIS 10
CTBOPEHHSI MYJIbTUMOJAIbHUX Xa0iB, SIKI IHTETPYIOTh JOTICTUYHI, MACAXUPCHhKI Ta
cepBicHl (yHKIIII, 3a0e3meuyrour ePEeKTUBHUI pyX SK y Mekax MicTa, Tak 1 Ha
MDKHaponHoMy piBHI [4]. Lle cnpusie He nuie MOOUIBHOCTI, @ M PEerioHaJIbHOMY
€KOHOMIYHOMY 3POCTaHHIO.

BaxnuBOI0 4aCTMHOIO 1HHOBALIITHOTO YIPABIIHHS € CTpaTeriyHe IMIaHyBaHHS Ta
CUCTeMHUHN pH3UK-MeHeKMeHT. [lianmpuemMcTBa aemani dacriiie 3acTOCOBYIOTH
CIIEHapHE MOJICTIOBAHHS, aHAJI13 )KUTTEBOTO ITUKITY TEXHIKH, OIIHFOBAHHS TEXHIYHUX 1
€KOJIOTIYHUX PU3HUKIB, 110 3a0e3euy€e MOKIUBICTh MIepeI0ayaT 3arpo3u Ta 3aB4YacHO
aIalTyBaTUCS 10 MOKJIMBUX BUKJIMKIB. Y CTPYKTYpl CydyacHOTO yIpaBiliHHS HaOupae
Baru IHTETpallii €KOHOMIUYHHUX, COIIAJIbHUX 1 MPHUPOJOOXOPOHHHUX KPHUTEPIiB, IO
703BOJIsie  OyIqyBaTH TPAHCHOPTHY TOJITUKY 3 YpaxXyBaHHSM JOBTOCTPOKOBHX
HACJIAKIB 1 MOTPeO CTajIoro po3BUTKY [5].

Peanizariisi iHHOBaIlIMHUX PIMIEHh Y TPAHCIIOPTHOMY KOMILJIEKCI HEMOXKIIUBA 0e3
(dbopMyBaHHS HOBOTO PiBHS JIIOACHKOro Kamitany. CydacHHl TpaHCIOPT NOTpedye
¢daxiBuiB, 34aTHUX MpamoBaTd 3 UGPOBUMHU IuIaTopMaMu, pPOOOTH30BAHUMU
CHUCTEMaMH, IHTEICKTYaJbHUMH alTOPUTMAMH Ta €KOJOTIYHUMHU CTaHAapTaMH.
[linmpuemMcTBa BOPOBAKYIOTH KOPIOPATHBHI OCBITHI MpOrpamu, €JIEKTPOHHI
TPEHAXKEPH, CTAXYBaHHS I TapTHEpPCTBA 3 YHIBEPCHUTETaMH, M0 3abe3mnedye
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Oe3nepepBHUIl  PO3BUTOK KOMIIETEHTHOCTEM  NpPAlIBHUKIB. 3aBASKH  I[bOMY
dbopMyeTbcst HOBUHM mpodeciitHuii mpodinp cremiamicra TPaHCIOPTHOI Tamysi,
OpIEHTOBAHWY Ha aHATI3, IHHOBAIIWHICTh Ta €KOJIOTIYHY BiJMOBITAIbHICTD.

Po3rnsHyTi 1HHOBaMiiHI MIXOAU CBIY4aTh MPO T€, IO CTaJIMil PO3BUTOK
TPAHCTIOPTHOTO KOMIUIEKCY MOXJIMBHUIN JIUIIIE 32 YMOBU KOMILJIEKCHOT TpaHchopmartii
rany3i. L{udposi TexHo0Ti{, My IbTUMOAANIbHI CUCTEMH, Cy4acH1 JOTICTHYHI PIIIICHHS,
€KOJIOTIYHA MOJIEpHI3allis, pPO3BUTOK IHTENEKTyaJlbHOI 1HQPACTPYKTYpH Ta
BIIPOBAKEHHSI CTPATErYHOTO YIIPABIIHHS YTBOPIOIOTh €IUHY CUCTEMY, Y SIKIA KOKEH
€JIEMEHT TIJCUIIIOE IHIIMK. 3aBISKA IbOMY TPAHCHOPTHI CHUCTEMHU CTalOTh OUIBII
€(EeKTUBHUMH, €KOJOIIYHO O€3NMEeYHMMM Ta 3JATHUMHU IIBUAKO aJaNTyBaTHCS a0
30BHIIIIHIX BUKJIMKIB.

VYnpoBapkeHHs 1HHOBAI[I MMIJIBUILIY€ KOHKYPEHTOCIIPOMOXKHICTh TPAaHCIOPTHUX
HIAIPUEMCTB, MOKpAIIy€e SKICTh MOCIYT, 3MEHIIY€E PECYpCHI BUTpPaTH W CTBOPIOE
nepeIymMoBH i (GOpMyBaHHS KOM(OPTHOIO Ta CTIMKOIO MICBKOTO CEpelOBHUIIA.
BaxnuBoro yMOBOIO  yCHmIIIHOI TpaHcopMmalii € PpO3BUTOK MpodeciiiHux
KOMIIETEHTHOCTEH TEepCOHaTy, aJK€ HOBI TEXHOJIOrli BHUMAararoTh KBallipiKOBaAaHUX
(haxiBIiB 1 HOBUX YIPaBIIHCHKUX MIAXOJIB. 3arajioM 1HHOBAIIIHI PIIIEHHS CTAlOTh
KJIIO4eM 10 (POpMyBaHHSI Cy4acHOI TPAHCHOPTHOI CHCTEMHM, 3AaTHOI MIATPUMYBATH
€KOHOMIYHMH 1 COLIAJIbHUNA PO3BUTOK KpPaiHU y TOBTOCTPOKOBIM MEPCIEKTHBI.
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IHCTPYMEHTAPIii BU3HAUYEHHS SIKOCTI
HAYKOBUX JJOCJLKEHD

KpacnonocoBa Ouiena MukoJiaiBHa,

KaHIUAaT EKOHOMIUHUX HayK, JTOICHT,

Y «lleHTp oliHIOBaHHS AISUTBHOCTI HAYKOBUX YCTAHOB Ta HAYKOBOTO 3a0€3MEUeHHs
po3BUTKY perioHiB Ykpainu HAH Ykpainny,

KwuiB, Ykpaina

Apromenko Bikrop BikropoBuuy,

KaHIUAAT TEXHIYHUX HaYK,

JIY «lleHTp OLiHIOBaHHS AISUIBHOCTI HAYKOBUX YCTAaHOB Ta HAYKOBOT'O 3a0€3M1EUEHHS
po3BUTKY perioHiB Ykpainu HAH Ykpainny,

Kuis, Ykpaina

HaykoBi ycraHoBM B cydacHOMY iH(MOpMAIIIHHOMY CYCHUIBCTBI BUCTYHAlOTh
aKTUBHUMHU Cy0’€KTaMH rocrioAapyoi AisUIbHOCTI, CIPSMOBAHOI HE JIMIIE HA 3aB/IaHHs
HAyKOBOT'O IOLIYKY, aje i Ha KOMyHiKallilo IiHHOCTI HAayKM JUIS CYCIIiIbCTBA. IXHs
e(eKTUBHICTh BU3HAYAETHCSA 3AaTHICTIO (POPMYBaATH JOBIPY, PO3BUBATH pEIyTalliiHUMA
Kamitaa 1 3a0e3nedyBaTd BIIKPUTICTh pe3yibTaTiB JIOCHIKEHb. BuBaxeHe
BUKOPUCTAHHA CYy4YacHOTO IHCTPYMEHTapil0 Ja€ 3MOTYy TEepEeTBOPUTH HAyKy 3
3aMKHEHO1 cpepH y BIIKPUTUN KOMYHIKaUIMHUA TPOCTIpP, MIJBUILYIOUH ii CyCHUIbHY
pOJIb Ta IHBECTUILIIITHY MPUBAOIUBICTb.

OTXe, HayKOBI YCTaHOBH B 1H(OpPMaLIHHOMY CYCHIJIbCTBI NEPETBOPIOIOTHCA Ha
MOBHOI[IHHUX CYO’€KTIB rOCHOIapy0i AIJIbHOCTI. BOHM MaloTh He JIMIlE CTBOPIOBATU
HOBI 3HaHHS, a ¥ YyOpaBIsATH BJIACHUM IMIJDKOM, peIyTali€ld Ta JOBIPOIO,
BUKOPUCTOBYIOYM KOMIUIEKC BIJNOBIAHUX I1HCTPYMEHTIB, CHpPSIMOBaHUX Ha
3a0e3Me4eHHs BIKPUTOCTI1, B3a€EMO/IIT Ta COIIaIbHOT IIIHHOCTI HAYKH.

HaykoBi ycranoBu YKpaiHM MOCTYNMOBO aJaNTyIOTh MapKETUHTOBI MIIXOIU 0
cBoel mistmpHOCTI. Hampuknan, inctutytu HAH VYkpainu akTUBHO BIPOBAIKYIOTh
€JIeMEHTH OpEeHIUHTy Ta UHUQPPOBUX KOMYHIKAIIA, TMOIIUPIOIOTh PE3yJIbTaTh
JOCIIKEHB Y BITKPUTOMY JOCTYII1, B3AEMO/IIFOTh 3 OCBITHIM CEKTOPOM 1 MPUBATHUMH
napTHepamu. Taki 1HIIIATUBH BIJANOBINAIOTh TEHIEHIISIM CBITOBOI MPAaKTHKHU, €
MOEHAHHS HAayKH, 1HHOBAlld 1 OI3HECY CTa€ pPYIIIHHOK CHJIOK E€KOHOMIYHOIO
3pOCTaHHSI.

Y Mexax €eBporneichkoi HaykoBOi ModiTUku (mporpama Horizon Europe)
MIIKPECTIOETHCA, 1110 OJJHUM 13 MPIOPUTETIB HAYKOBOI JISJIBHOCTI € MOIMyJsipU3alis
JOOCIIKEHb 1 BIAKPUTHUH JOCTYN 10 1X pe3yJibTariB, IO 3abe3nedye JTOBIpY
IPOMaJICKKOCTI Ta MiA3BITHICTh HAYKH CycnuibeTBY [ 1]. Lle miaTBepaxye, 1110 poO3BUTOK
IHCTpyMEHTapil0 BeJeHHs Oi3Hecy y HayKoBid cdepi € He (akyIbTaTUBHUM
THCTPYMEHTOM, a HEOOX1JHUM €JIEMEHTOM YTIpaBIiHHS.

TakuM 4nHOM, CydyacHa HAyKOBa YCTaHOBA Ma€ BUKOHYBATU TPU KIHOYOB1 (DyHKIIIT
BEJICHHS TOCTIOapy0i AISUThHOCTI B YMOBaX PUHKOBOI KOHKYPEHIIii, a came:

- 1HdopwmarliiiHa - TOMMPEHHS JJOCTOBIPHOi, 3po3yMiNoi iH(opMaIii Tpo
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pe3yJbTaTH AOCHIKEHb, BIAKPUTICTh 10 KOMYHIKAIIIi;

- IMiJKeBa - GopMyBaHHs MO3UTUBHOTO 00pa3y yCTaHOBH, OpEHIy Ta JOBIpU 10
HAyKOBHX PE3yJIbTaTIB;

- IHTerpaiiifHa - CTBOPEHHS 3B’S3KiB MK HayKolO, Oi3HECOM, JEep:KaBOIO0 Ta
CYCIUIBCTBOM, IT0 3a0€3IeYy€e PO3BUTOK IHHOBAIIMHOT €KOCHCTEMH.

Y miarpyHTi peamizamii BCiX MepenideHMX (QYHKINN 3akianeHo, Mepu 3a Bce,
BHUCOKY SKICTh pe3yJbTaTiB JOCIIAHMUIBKOI poOOTH, opraHizaiis sfkoi moTpedye
BJIACHUX CHEIU(IYHUX 1HCTPYMEHTIB, 110 JaBaTUMYyTh 3MOTY KOHTPOJIIOBATH SKICTh
HOBHUX HAyKOBUX pe3yJbTaTiB Ha PI3HUX eTamax peajizaiii opraHizariiHo-
YOPABIIHCHKOT ~ AISUIBHOCTI.  3BEPTAlOYMCh O JOCBIAY HAyKOBUX YCTaHOB
HamionanpHoi akanemMii Hayk, CIiJi 3rajaTd MPaKTUKY OIIHIOBAHHS iX ISUIBHOCTI
BUXOJISUM 3 AUHAMIKA OTPUMAHMUX Pe3yJIbTaTIB 3a I’ ATUpiuHU nepioa. Llel mpouec
perjiaMeHTOBaHuii MeTONUKOI0 OIIHIOBaHHA €()EeKTUBHOCTI ISUIBHOCTI HAYKOBHUX
yctanoB HAH Vkpainu [2], sika po3poOnena BianoBiaHo no Koniemniii po3BUTKY
HamionanpHoi akaznemii Hayk YKpaiHu, 10 cxBajeHa noctaHoBow Ilpesumii HAH
VYkpainu Big 25.12.2013 p. Ne 187.

Mertonuka  OIiHIOBaHHS  €()EKTUBHOCTI  JISJIBHOCTI HAyKOBUX  YCTAHOB
HAH VYkpainu BopoBajkeHa y npakTuky HamioHansHOT akazemii HayK YKpaiHu, siK
HOpMAaTHUBHUN JOKyMeHT, y 2017 poui. Y mepiog 2017-2021 poky OLIHIOBaHHA
MPOMIUIM BC1 HAYKOB1 YCTaHOBH, IO MianopsiakoBaHi HarioHaneHiil akagemii HayK
VYkpainu. [Ticist iboro TeKCT JOKyMeHTa OYJI0 CYTTEBO BiJPEIaroBaHO 1 B OHOBICHOMY
BUTJIAII MeToauka OIHIOBaHHA €(PEKTHUBHOCTI MisSJIbHOCTI HAayKOBUX YCTAaHOB
HAH Vxkpainu 0yna 3atBepmkena nocranoBoto [Ipesunii HAH Ykpainu Big 11 ciuns
2023 Ne 33 [2].

HactynHuit etan oriHIOBaHHS Pe3yJIbTATiB AISTIbHOCTI HAYKOBUX YCTaHOB TPUBAE
HUHI, BiH oxorumoe mepioa 2021-2026 pokiB 1 B HOTO OCHOBI Tak CaMO 3aKJIaJeHO
[Mpunuunu Jleitnencrkoro manidecty [3]:

— 00’exkTUBHUHN aHali3 €(EKTUBHOCTI JTIsJIBHOCTI Y CTAaHOBU Ta il 3HAYEHHSI JIJIst
CBITOBOI Ta BITYM3HSHOI HayKH, OCBITH, €KOHOMIKH, KYyJbTYpH, IMiJBUILIECHHS SKOCTI
KUTTS JTFOAVHM,

— OTpUMaHHS Ta aHalli3 JAaHUX MpO [IAJIbHICTh YCTAaHOBU BIIKPUTUM Ta
MPO30PHUM CIIOCOOOM;

— OLIHIOBaHHS €()EeKTUBHOCTI JISJIBHOCTI Y CTAHOBH Ha OCHOBI SIK KUJIbKICHOTO
aHaI3y CTATUCTUYHMUX Ta HAYKOMETPUYHUX JAHUX, TaK 1 SIKICHOTO - €KCHEPTHOIO
OIIIHIOBAHHS BCi€l HASBHOI, TOCTYITHOI 1 IOCTOBIpHOI 1H(MOpMaIlii mpo YcTaHOBY Ta ii
IISITIbHICTD;

—  TPIOPUTETHICTH SIKICHOTO EKCIIEPTHOTO  OIIHIOBaHHS  €(PEeKTUBHOCTI
TISUTBHOCT1 Y CTaHOBU TOPIBHSHO 3 KUIBKICHUMHU, Y TOMY YHCII HayKOMETPUYHHMH,
JaHUMU II0A0 i1 AISUILHOCTI;

— aHaji3 NMOKAa3HHKIB AISUIBHOCTI YCTaHOBHU 3 ypaxXyBaHHAM OCOOJIMBOCTEH ii
JOCHITHUIILKUX 3aBJIaHb;

— BpaxyBaHHS 0coOJMBOCTEN MyOiKaliitHOT aKTUBHOCT] Y CTAaHOBU Ta LIUTYBaHb
il myOumiKauii 3a raigy3siMyd HAyKu;
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— ypaxyBaHHS TIEPCIEKTUB PO3BUTKY YCTAHOBM Ta HampsMIB ii HayKOBHX
JOCHI’KCHB;

— JIOCTYI Y CTaHOBH JIO PE3YJIbTATIB 11 OIIHIOBAHHS,

— TIOCTIMHUHN aHami3 Ta MOJIMIICHHS MPOLEAYPH OI[IHIOBaHHS Y CTaHOB, y TOMY
YHUCIT YAOCKOHAJICHHS CHCTEMH KPHUTEPIiB Ta BIAMOBITHUX TOKA3HUKIB [3].

Buxonsun 3 BUIIEHABEJECHUX TMPUHIUIIB CTa€ OYEBHJIHUM, MIO0 HAWOLIBII
epeKTUBHUM Yy pa3l OI[IHIOBaHHS HOBHX HAYKOBHUX pPE3YyJIbTaTiB CTAa€ EKCIEPTHE
OILIHIOBAHHSI, SIK IHCTPYMEHT, SIKMM J1a€ 3MOTY OIIIHIOBAHHS SIKICHUX XapaKTEPUCTHK
00’ekTy ab0 mporecy y KUIbKICHMX BuUMIpHHKax. Came 1€l 1HCTpyMEHT
BUKOPUCTOBYBAaBCSI Ha NPOTA31 MEpIIMX JBOX €TamiB OIllIHIOBaHHA. Baromum
HEJIOJIIKOM 1HCTPYMEHTY € CYO’€KTHBHICTh PE3yJIbTaTiB OIIHIOBAaHHSA, OCKUIbKH
KJIFOUOBUM €JI€MEHTOM OYyJIM 1 3alMIaTbes ekcneptu. Jltoacekuil paktop BHOCUTH
NEBHY YaCTKy €MOLIIIHOrO CIPUMUHATTS a00 HE CIPUNHATTS OLIHIOBAHUX PE3yJbTATIB.
Jist Toro, o0 3ano6irtu cy0’€KTUBHOCTI CYIPKEHb ICHY€E JEKUTbKA M1IX0/I1B: MEePIIHi
— ue 30UIbIICHHS KIJIbKOCTI EKCIEPTHUX CYKEHb, AK€ 3JaTHE TrapaHTyBaTH
00’€KTUBHY OLIHKY 13 33J1aHOI0 3a3JaJIeTiAb MOXHOKOI, APYTUAd — 1€ BUBAKCHHI
B1I0Ip €KCIEpTIB, AKUU NOAUIAETHCA HA JIEKUIbKa €TalliB 1 J1ae 3MOry BiIiOpatu
HEeynepeKEeHNX (PaxiBIIB 3 THX YM 1HIIMX MUTAaHb TAKUM YMHOM, 1100 KOXKHA Ipymna
OLIIHIOBAJIa BUKIIIOYHO OJIHY 3 XapaKTEPUCTHK HOBUX HAYKOBHX PE3YJIbTATIB. 3arajbHa
OL[IHKa B TaKOMY pa3l CKJIAJA€ThCs 3 MPSAMOIO MiJACYMOBYBAaHHS yCIX OTPUMAHHX
OLIHOK. TakuM YMHOM MO>KHa CTBEP/KYBaTH, IO OTPUMaHI pe3yJbTaTH OyAyTh
o0’extuBHUMHU. Came Takui MiAX1J IUIAaHYE€ThCS BIPOBAJAUTH Ha TPEThOMY €Talll
OIIIHIOBAHHS IsUIBHOCTI HayKOBUX ycTaHoB HAH VYkpainu.

Cnucok Jgireparypu

1. European Commission. Horizon Europe Programme Guide. — Brussels
European Commission, 2024. — 85 p. [Enextponnuii pecypc]. — Pexxum nocrymy:
https://www.ese-hormones.org/what-we-do/research/european-research-
funding/funding-programmes/horizon-europe/horizon-europe-programme-
overview/pillar-1-excellent-science/european-research-council-
erc/?gad source=1&gad campaignid=20039600869&gbraid=0AAAAAoxFtxB8SY1
ox9wewXUfnmCbcaQT1&gclid=Cj0KCQiAO0p7KBhCkARIsAE6X]lameZddMugHN
My71vWPyPbjGC2Zd00N18e3V3yZwxjSOs7Z05jttwOQaAkf7TEALw_wcB

2. HamionaneHa akaznemis Hayk YKpaiHu. MeTo/uka OliHIOBaHHS €(eKTUBHOCTI

nisibHOCTI HaykoBuX yctaHoB HAH Vkpainu. [Enextponnwmii pecypc]. — Pexum
noctymy: https://www.nas.gov.ua
3. Tlpunnumu JleWimencekoro wmanidecry. [Enektponnuit pecypc]. — Pexum

noctymy: https://rri-tools.eu/-/bibliometrics-the-leiden-manifesto-for-research-metrics

186



MEDICINE
DEVELOPMENT OF SCIENCE THROUGH THE LATEST TECHNOLOGIES AND THEORIES

ORAL HYGIENE INDICES AS MARKERS OF DENTAL
RISK IN OLDER ADULT POPULATIONS

Babenia Hanna

Candidate of Medical Sciences, Senior Researcher,

Deputy Director for Research, State Establishment «Institute of Stomatology and
Maxillofacial Surgery of the National Academy of Medical Sciences of Ukraine»

Oral hygiene is one of the key modifiable determinants of oral and periodontal
health, particularly in mature and elderly adults [1, 2].

In individuals aged 55-69 years, the effectiveness of individual oral hygiene
decreases due to age-related functional limitations, comorbid systemic diseases, long-
term medication use, and prolonged exposure to occupational and regional factors [3-
&].

At the same time, data on oral hygiene status in older adults in Ukraine, taking into
account working and living conditions, remain limited.

The aim of the study was to assess oral hygiene status in adults aged 55—69 years
from different regional and occupational groups in Ukraine and to identify regional,
occupational, and gender-related differences based on hygiene indices.

A cross-sectional clinical study included 131 individuals aged 55-69 years from
Odesa, Bila Tserkva, Cherkasy, Kryvyi Rih, Dnipro, and the urban-type settlement of
Mashivka (Poltava region). The examined groups represented employees of a medical
research institution, office workers of industrial enterprises, workers of chemical,
metallurgical, and mining industries, including miners with vibration disease, as well
as residents of a fluorosis-endemic area. Oral hygiene was evaluated using the Silness—
Loe plaque index, the Stallard index, and the dental calculus index. Statistical analysis
included calculation of mean values and standard errors.

Pronounced regional and occupational variability of oral hygiene indices was
identified. The most favorable hygiene status was observed among employees of the
medical research institution in Odesa, where the mean Silness—Loe index was 1.16 +
0.09, the Stallard index 1.23 £+ 0.09, and the dental calculus index 1.30 + 0.04,
corresponding to a satisfactory level of oral hygiene.

In contrast, significantly poorer hygiene indicators were recorded in industrial
workers. The highest plaque accumulation and calculus formation were found in
chemical industry workers from Cherkasy, where the Silness—Loe index reached 1.75
+ (.09, the Stallard index 2.18 = 0.19, and the calculus index 2.90 + 0.19. Metallurgical
workers from Dnipro demonstrated similarly unfavorable hygiene status, with a mean
calculus index of 1.66 + 0.14, particularly pronounced in men.

Office employees of the mining industry showed intermediate hygiene values
(Silness—Loe 2.08 £ 0.12, calculus index 2.08 + 0.10), whereas miners with vibration
disease were characterized by accelerated plaque mineralization. In this group, despite
moderate plaque accumulation (Silness—Loe 1.53 = 0.07), the dental calculus index
remained high (2.16 + 0.13), indicating rapid mineralization processes under adverse
occupational conditions.
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Residents of the fluorosis-endemic area demonstrated a specific oral hygiene
phenotype. Mean Silness—Lde and Stallard indices were moderate (1.33 £+ 0.08 and
1.67 £ 0.10, respectively), while the dental calculus index was relatively high (1.68 +
0.14), reflecting predominance of mineralization processes over soft plaque
accumulation associated with chronic fluoride exposure.

Gender analysis revealed consistently poorer oral hygiene status in men across all
regional and occupational groups. Male participants demonstrated higher plaque and
calculus indices compared with women, particularly in industrial collectives, where
long-term exposure to harmful working conditions and lower adherence to preventive
hygiene measures were observed.

In conclusion, oral hygiene status in adults aged 55—69 years is characterized by
significant regional, occupational, and gender-related differences. The poorest hygiene
indicators were identified in workers of chemical, metallurgical, and mining industries,
while the most favorable values were observed in individuals without pronounced
occupational hazards. The findings indicate that oral hygiene indices should be
considered an independent marker of dental risk in older adults and highlight the need
for differentiated preventive programs tailored to occupational exposure,
environmental conditions, and gender characteristics..
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Abstract. Modern transcatheter valve interventions have transformed the
management of structural heart diseases, particularly in patients with high or
prohibitive surgical risk. Transcatheter aortic valve implantation/replacement
(TAVI/TAVR) has become a standard treatment for severe aortic stenosis across a wide
range of risk profiles, while transcatheter edge-to-edge repair using the MitraClip
system represents an established option for selected patients with significant mitral
regurgitation. This article provides a comprehensive overview of contemporary
indications for TAVI/TAVR and MitraClip, with particular emphasis on patient
selection, procedural safety, and evolving clinical practice. Special attention is given
to procedure-related complications, including vascular events, conduction
disturbances, residual regurgitation, and thromboembolic outcomes. In addition,
available evidence on long-term clinical outcomes such as survival, functional status,
quality of life, and rates of rehospitalization is critically analyzed. The review
highlights current challenges and unmet needs, including the management of younger
patients, durability of transcatheter devices, and the role of these interventions in
complex or combined valvular disease. Understanding the benefits and limitations of
modern transcatheter valve therapies is essential for optimizing treatment strategies
and improving long-term outcomes in patients with valvular heart disease.

Keywords: transcatheter valve interventions; TAVI; TAVR,; MitraClip,; aortic
Stenosis, mitral regurgitation, structural heart disease; procedural complications;
long-term outcomes, patient selection.

Introduction. Over the past two decades, transcatheter valve interventions have
undergone rapid development and have become an integral part of modern
cardiovascular medicine. Initially introduced as alternative treatment options for
patients deemed inoperable or at extremely high surgical risk, transcatheter techniques
are now increasingly applied across intermediate- and low-risk populations. This
paradigm shift has been driven by advances in device technology, procedural
techniques, imaging guidance, and perioperative management [1].

Transcatheter aortic valve implantation/replacement (TAVI/TAVR) has
revolutionized the treatment of severe aortic stenosis, while transcatheter edge-to-edge
repair (TEER) with the MitraClip system has emerged as a key therapeutic option for
selected patients with significant mitral regurgitation. These interventions have
expanded the therapeutic landscape for elderly patients and those with multiple
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comorbidities, for whom conventional open-heart surgery remains associated with
substantial morbidity and mortality [2].

Indications and Patient Selection for TAVI/TAVR

Severe aortic stenosis is a progressive condition associated with poor prognosis
once symptoms develop. TAVI/TAVR has evolved from a rescue therapy for
inoperable patients to a first-line treatment option in many clinical scenarios. Current
indications encompass patients with symptomatic severe aortic stenosis across all
surgical risk categories, provided anatomical suitability and life expectancy
considerations are met [3].

Patient selection is based on a comprehensive evaluation by a multidisciplinary
heart team, integrating clinical status, frailty assessment, comorbid conditions, and
anatomical factors. Advanced imaging modalities, particularly multidetector computed
tomography (MDCT), play a pivotal role in procedural planning, including valve
sizing, vascular access assessment, and prediction of potential complications [4].

Special consideration is required in younger patients and those with bicuspid aortic
valve anatomy, where long-term valve durability, risk of paravalvular leak, and
feasibility of future reinterventions remain critical concerns [5].

Complications Associated with TAVI/TAVR

Despite significant improvements in device design and operator experience,
TAVI/TAVR is still associated with procedure-related complications. Vascular
complications remain one of the most frequent adverse events, although their incidence
has declined with the use of lower-profile delivery systems and refined access
techniques [6].

Conduction disturbances, including new-onset left bundle branch block and the
need for permanent pacemaker implantation, represent a major clinical issue,
particularly with self-expanding valves. Other notable complications include
paravalvular regurgitation, stroke, acute kidney injury, and valve thrombosis. Even
mild residual paravalvular leaks have been shown to adversely affect long-term
survival, underscoring the importance of precise valve positioning and optimal device
selection [7].

Transcatheter Mitral Valve Repair Using MitraClip: Indications and Clinical
Context

Mitral regurgitation (MR) i1s one of the most prevalent valvular heart diseases
worldwide and frequently coexists with heart failure. The MitraClip system, based on
the surgical edge-to-edge repair technique, has become the most widely adopted
transcatheter therapy for MR [8].

Indications for MitraClip differ according to MR etiology. In primary
(degenerative) MR, MitraClip is indicated in symptomatic patients with prohibitive
surgical risk and favorable valve anatomy. In secondary (functional) MR, patient
selection is more complex and closely linked to left ventricular remodeling, heart
failure severity, and optimization of guideline-directed medical therapy [9].

Randomized trials and real-world registries have demonstrated that appropriately
selected patients with secondary MR may experience significant reductions in heart
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failure hospitalizations, improved functional capacity, and enhanced quality of life
following MitraClip implantation [10].

Procedural Complications and Safety Profile of MitraClip

Transcatheter edge-to-edge repair with the MitraClip system is generally regarded
as a safe and minimally invasive alternative to surgical mitral valve repair in high-risk
patient populations. Nevertheless, as procedural volumes increase and indications
expand, a detailed understanding of its complication profile is essential for optimal
patient selection and risk stratification [11].

Vascular access complications, although less frequent compared with transfemoral
TAVI, remain a relevant concern, particularly in elderly patients with peripheral
arterial  disease. These complications include access-site  hematomas,
pseudoaneurysms, and, less commonly, retroperitoneal bleeding. Improvements in
sheath design and ultrasound-guided venous access have contributed to a decline in
major vascular events [12].

Device-related complications may occur during clip positioning or leaflet grasping.
Partial or complete single-leaflet device attachment (SLDA) represents a clinically
significant event, potentially leading to recurrent or worsened mitral regurgitation and
necessitating repeat intervention or surgical conversion. Careful echocardiographic
assessment of leaflet length, mobility, and coaptation depth is critical to minimize this
risk [13].

Residual or recurrent mitral regurgitation remains one of the most important
determinants of procedural success. Inadequate MR reduction has been associated with
poorer clinical outcomes, including higher rates of heart failure hospitalization and
mortality. Conversely, aggressive clip deployment may result in iatrogenic mitral
stenosis, particularly in patients with small mitral valve area or extensive leaflet
calcification. Therefore, achieving an optimal balance between MR reduction and
preservation of adequate transmitral flow is a key procedural goal [14].

Other less frequent but clinically relevant complications include pericardial
effusion, cardiac tamponade related to transseptal puncture, atrial arrhythmias, and
thromboembolic events. Overall, contemporary registries demonstrate low procedural
mortality and a favorable safety profile when MitraClip implantation is performed in
experienced centers with a multidisciplinary heart team approach [15].

Long-Term Clinical Outcomes and Prognostic Implications

Long-term clinical outcomes following transcatheter valve interventions have
become a central focus of contemporary research, particularly as these therapies are
increasingly offered to broader patient populations. For MitraClip therapy,
accumulating evidence suggests that durable reduction of mitral regurgitation
translates into meaningful long-term clinical benefits, provided appropriate patient
selection is ensured [16].

Several randomized trials and large-scale registries have demonstrated sustained
improvements in functional status, exercise capacity, and quality of life over long-term
follow-up. Patients achieving effective MR reduction typically show significant
improvement in New York Heart Association functional class and a reduction in
symptoms of congestive heart failure. These functional gains are often accompanied
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by favorable left ventricular remodeling, including reductions in left ventricular
volumes and wall stress [17].

From a prognostic perspective, long-term survival and rehospitalization rates are
strongly influenced by baseline ventricular function, MR etiology, and the degree of
residual regurgitation after the procedure. In patients with secondary (functional) MR,
successful MitraClip implantation has been associated with a marked reduction in heart
failure—related hospitalizations and improved survival compared with medical therapy
alone. However, patients with advanced left ventricular dysfunction or severe
pulmonary hypertension may derive limited benefit, underscoring the importance of
careful preprocedural assessment [18].

In the context of TAVI/TAVR, long-term outcomes have demonstrated sustained
valve performance, acceptable structural valve durability, and continued improvements
in quality of life up to a decade after implantation in selected cohorts. Prognostic factors
influencing long-term outcomes include patient age, frailty, renal function, presence of
atrial fibrillation, and residual paravalvular regurgitation [19].

Importantly, long-term follow-up data emphasize that transcatheter valve
interventions should not be viewed as isolated procedures but rather as components of
a comprehensive, longitudinal management strategy for structural heart disease.
Ongoing surveillance, optimization of medical therapy, and timely management of
concomitant valvular or myocardial disease are essential to maximize long-term
clinical benefit [20].

Current Challenges and Future Perspectives

Despite substantial progress, several challenges remain in the field of transcatheter
valve interventions. These include optimal patient selection in borderline cases,
management of combined or multivalvular disease, and decision-making in younger
populations with longer life expectancy. Additionally, the integration of transcatheter
therapies into comprehensive heart failure management strategies continues to evolve.

Emerging technologies, such as transcatheter mitral and tricuspid valve
replacement systems, next-generation TAVI devices, and improved imaging
techniques, are expected to further expand indications and improve outcomes. Future
research should focus on comparative effectiveness studies, long-term durability data,
and personalized treatment strategies guided by advanced risk stratification tools.

CONCLUSION

Transcatheter valve interventions, including TAVI/TAVR for aortic stenosis and
MitraClip for mitral regurgitation, have fundamentally transformed the management
of structural heart disease, particularly in patients at high or prohibitive surgical risk.
These procedures offer a minimally invasive alternative to conventional surgery,
providing significant improvements in survival, functional capacity, and quality of life.

While both interventions demonstrate favorable safety profiles, careful patient
selection, meticulous procedural planning, and management of potential complications
remain critical to optimize outcomes. Long-term data indicate sustained clinical
benefits, yet challenges such as device durability, residual regurgitation, and
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management of complex valvular or ventricular pathology continue to require ongoing
investigation.

Future research should focus on refining risk stratification, expanding indications
to broader patient populations, and integrating transcatheter therapies into
comprehensive heart failure management strategies. Understanding the strengths,
limitations, and long-term prognostic implications of these interventions is essential
for advancing personalized care and improving outcomes in patients with valvular
heart disease.
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Introductions. Oral hygiene in children plays a significant preventive role in the
development of both dental and somatic diseases. Therefore, individual prevention and
personal oral hygiene are among the most effective methods of preventing dental
diseases in both healthy children and children with special needs, which determine their
quality of life [1, 2].

Proper education in oral hygiene, especially in children with somatic pathologies,
is very important [3, 4]. However, disturbances in the afferent link of the functional
motor system in children with special needs lead to incorrect assessment of the
situation, the development of an inadequate action programme and a discrepancy
between the planned and actual movement parameters. Spasticity of some muscle
groups and weakness of others, for example, in children with cerebral palsy, leads to
pathological motor stereotypes, innervation disorders and pronounced neurotrophic
changes in the osteoarticular-muscular system, hypodynamia and muscle hypotrophy
[5, 6]. All this affects the quality of oral hygiene procedures (brushing teeth).

In this regard, one of the main reasons for the high incidence of dental diseases and
the intensity of oral tissue damage in children with special needs is the state of oral
hygiene [7]. Assessment of oral hygiene in children with special needs is necessary for
the development of individual treatment and preventive measures.

Keywords: oral hygiene, children with special needs, periodontal inflammation.

Aim. The aim of our study was to investigate and evaluate index indicators of oral
hygiene and periodontal tissue health in children with special needs.

Materials and methods. To achieve this goal, we examined 37 patients with
special needs (autism, Down syndrome and Angelman syndrome, cerebral palsy,
epilepsy, phenylketonuria with mental retardation) aged 3 to 18 years who came for
consultation and treatment at the Department of Paediatric Dentistry of the
Dnipropetrovsk State Medical University, and conducted a survey of the parents of
these children.

All patients underwent a clinical examination with collection of medical history,
and the state of oral hygiene and periodontal tissues was studied using the following
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indices: Green—Vermillion hygiene indices (to determine the area of dental plaque),
Silness—Loe (to determine the thickness of dental plaque), PFRI (for quantitative
assessment of conditions and factors affecting dental plaque formation) and
periodontal indices PMA, bleeding and Stalard [8-10].

Statistical data processing was performed using standard methods with MS Excel
and the licensed statistical program Biostat. Differences between groups were
considered significant at a probability of error of less than 5% (p < 0.05).

Results and discussion. An analysis of data from a survey conducted among
parents of 37 children with special needs and carious lesions of hard tooth tissues with
periodontal tissue inflammation revealed the frequency of tooth brushing and included
questions about individual hygiene products, regularity and correctness of tooth
brushing. The results of the survey indicate insufficient awareness among children and
their parents regarding oral care skills and a low level of hygiene education.

Parents' hygiene awareness regarding oral care skills was found to be quite low
(Table 1). Only three children (8.1%) had adequate oral hygiene skills and brushed
their teeth twice a day — in the morning and in the evening (with the help of their
parents). According to the results of the survey and practical skills assessment of all
examined children, it was found that 14 children (37.9%) brushed their teeth once a
day, and 16 (43.2%) brushed them irregularly (not every day). In total, four children
(10.8%) did not have a toothbrush, and neither they nor their parents had basic
knowledge and skills in oral care.

Therefore, motivating children to practice oral hygiene requires a lot of attention
and patience and should be done jointly by dentists and parents.

Table 1.
Regularity and frequency of individual oral hygiene in examined children with
special needs (according to parents) (% of individuals)

Age groups of children Twice a day Once a day [rregularly
3-6 years (n=8) — 3 (8,1%) 5 (13,5%)
7-12 years (n=14) 2 (5,4%) 5(13,5%) 7 (18,9%)
13-18 years (n=11) 1 (2,7%) 6 (16,3%) 4 (10,8%)

When analysing the hygienic condition of the oral cavity, attention was paid to the
nature of plaque on the teeth. In addition to soft dental deposits, hard deposits were
also noted: tartar and dense pigmented dental plaque, which was significantly more
common in children with carious lesions of the teeth, complicated by inflammation of
the periodontal tissues against the background of underlying diseases. It was most often
located on the necks of the teeth from the vestibular and oral surfaces, but there were
cases when a dense film of plaque completely covered the tooth surfaces. It should be
noted that the plaque on the teeth was not monochromatic, with differences in colour
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ranging from yellow and brown to grey-black. Hard dental deposits in the form of tartar
were observed in children with both variable and permanent occlusion, but were
observed in almost all children with special needs aged 16-18 years. The data obtained
confirmed the noted trend, which is the absence of differences in oral hygiene between
children of all age groups examined, as proven by the analysis of oral hygiene indices
— OHI-S and Silness-Loe.

The level of oral hygiene was assessed based on a set of indices, taking into
account the highest score. The results of the study were evaluated according to the
WHO classification: ‘good’, ‘satisfactory’, “unsatisfactory”, ‘poor’ oral hygiene. The
research data obtained are presented in Table 2.

Analysis of the research results (Table 2) showed that oral hygiene indicators were
‘poor’ or ‘unsatisfactory’ in all age groups of children. Thus, in the group of children
aged 3-6 years, oral hygiene was ‘satisfactory’ in only three children (30%), in five
children (50%) oral hygiene was determined to be “unsatisfactory” and in two (20%)
— ‘poor’.

At the same time, the OHI-S hygiene index in children with Down syndrome
ranged from 3.23 + 0.16 points to 3.74 £ 0.19 points, and the Silness-Loe index ranged
from 1.93 £0.11 points to 2.25 + 0.12 points. A similar trend was observed in children
with autism spectrum disorders, where the OHI-S hygiene index ranged from 3.41 +
0.17 points to 3.68 + 0.18 points, and the thickness of dental plaque according to the
Silness-Loe index ranged from 2.24 + 0.12 points to 2.47 + 0.13 points.

Table 2
Oral hygiene in children with special needs, M+m
Age of children OHI-S (points) | Silness-Loe (points) PFRI (%)
3-6 years (n=10) 4,37+0,22 2,68 £0,14 29,2 +1,62
7-12 years (n=14) 3,74+ 0,19 2,25+0,12 24,6 + 1,41
13-18 years (n=13) 3,23 £0,16 1,93 +£0,11 239+1,32

However, oral hygiene improved with age, as evidenced by the digital data
obtained from the OHI-S and Silness-Loe hygiene indices, but in children with CP, the
indices studied were worse, ranging from 3.78 £+ 0. 19 points to 4.37 £ 0.22 points
(OHI-S) and from 2.24 + 0.12 points to 2.68 & 0.14 points (Silness-Loe), respectively.

When studying the PFRI index, which was used to assess the rate of dental plaque
formation on a 5-point scale, it was found that, in general, the numerical values for
children with special needs ranged from 23.9% to 29.2%. The numerical data obtained
correspond to the third degree and indicate an increased rate of dental plaque formation.

Thus, studies of oral hygiene indicate a low level of hygiene education not only
among children with special needs, but also among their parents, which requires active
forms of hygiene education in order to develop sustainable habits of systematic oral
care among this group of children. In addition, the numerical values of the OHI-S and
Silness-Loe hygiene indices depended not only on the age of the child, but also on the
severity of the underlying disease.
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At the same time, it is alarming that a fairly large number of children with special
needs have unsatisfactory and poor oral hygiene and are at risk of developing lesions
in both hard tooth tissues and periodontal tissues.

Intensive damage to periodontal tissues and the prerequisites for its occurrence
are caused by various chronic somatic diseases, which are often found in children with
special needs. When analysing the results of the examination, it is noteworthy that all
examined children with special needs showed signs of inflammatory damage to
periodontal tissues.

The data of the index assessment of gum inflammation indicators in these children
are shown in Table 3.

Table 3
Indicators of gum inflammation in children with special needs, M+m
: : : Stalard Index
0
Age of children PMA (%) Bleeding gums (points) (points)
3-6 years (n=10) 33,07 +£1,83 1,9+0,11 1,25+ 0,06
7-12 years (n=14) 49,63 + 2,51 2,54+0,15 1,46 = 0,07
13-18 years (n=13) | 63,86 + 3,24 3,58 £0,19 2,19+£0,11

Analysis of the numerical values of the studied indicators in this group of children
showed that there were no children with healthy periodontium in any age group. At the
same time, the symptom of ‘inflammation’ was assessed according to the PMA index,
1.e. a change in the colour and relief of the gums, as well as symptoms of bleeding and
the presence of tartar according to the Stalard index.

Thus, analysis of the numerical data in Table 3 showed that changes in the colour
and relief of the gums with bleeding were recorded in children aged 3-6 years at a level
of 33.07 + 1.83% , and in children aged 7-12 and 13-18 years — 49.63 = 2.51% and
63.86 & 3.24%, respectively. In addition, gum bleeding in these children was 1.9 £0.11
points at the age of 3-6 years, 2.54 + (.15 points at the age of 7-12 years, and 3.58 +
0.19 points at the age of 13-18 years, respectively. The Stalard index in the studied
children was highest at the age of 13-18 years and amounted to 2.19 = 0.11 points
compared to other age groups, where this indicator was lower but still quite high. At
the same time, not all symptoms of periodontal inflammation were observed in
combination.

At the same time, inflammatory phenomena in periodontal tissues in the 7-12 and
13-18 age groups were mainly observed against the background of poor oral hygiene
and permanent occlusion. Therefore, these pathological changes can be considered as
an independent disease of periodontal tissues and, in most cases, diagnosed as
generalised chronic catarrhal gingivitis of varying severity against the background of
somatic diseases in children with special needs, requiring treatment.

Conclusions. Thus, the conducted research and analysis of the condition of
periodontal tissues showed a high prevalence of damage to these tissues among
children with special needs and dental pathology. More than 70% of all children
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examined had some signs of periodontal damage, the most pronounced of which were
symptoms of ‘inflammation’ and ‘bleeding’. This, in turn, necessitates the search for
new approaches to solving this problem and the development of new therapeutic and
preventive measures for this group of children.
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Introductions

Modern biomedical science has achieved significant success in studying the
functioning of the human circulatory system. However, the problem of establishing the
physical mechanisms of blood flow through elastically active arterial vessels, taking
into account the supply of momentum and angular momentum from the heart, the
influence of blood flow rotation, internal friction, etc., remains an urgent problem of
modern biomedicine and medical physics.

Aim

The purpose is to construct a model of blood flow through elastic-active arterial
vessels taking into account rotation and dissipation based on the proposed modified
Bernoulli equation.

Materials and methods

The classical Bernoulli equation is a cornerstone of fluid dynamics, based on the
law of conservation of total mechanical energy for a steady flow of an ideal
(incompressible and inviscid) fluid. It postulates that the sum of three fundamental
forms of energy remains constant along a streamline:
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|
P+ Epv‘ + pgh = const (1)

In a more abstract, energy-based form, this equation can be represented as:

const =+ G+K, +P, 2)

* P (Pressure): Corresponds to the pressure energy (Pa), which is the
potential energy stored in the fluid due to compression.

* K; (Translational Flow Energy): Corresponds to the kinetic energy of the
translational motion of the fluid.

* G (Gravitational Contribution): Corresponds to the potential energy of
the fluid in the gravitational field.

This classical form describes an idealized case of flow in a perfectly rigid channel.
However, for real blood flow, this model is oversimplified, since the arterial wall is
elastic, adaptive, and capable of active biochemical reactions, and blood is a
viscoelastic fluid that can rotate in the vessel.

Results and discussion
The improvement of the Bernoulli equation [1,2] occurs in stages, reflecting the
successive complication of the model in order to approach physiological reality.

Rigid Vessels (Step 1)

AEcarar — Dy = K3 3)

This step introduces active elements on the left side of the equation:

* AE4rq1 (Cardiac Impulse Supply): This is the external energy source that
provides the translational motion of the blood.

* D; (Translational Motion Dissipation): This is the active resistance element
that reflects the viscous energy losses that inevitably occur when real
(viscous) blood moves.

* K, (Translational Energy): A reactive element that reflects the accumulated
kinetic energy.

Elastic Vessels (Step 2)
AEcqrar — Dy = Uy + Ky (4)
Here, the elasticity of the vessel wall is introduced through a new reactive element:

U; (Stretch-contraction potential energy): This term reflects the energy stored in
the elastic vessel wall due to its radial stretching under pressure. This is key to
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modeling the Windkessel effect [3].

Elastic Vessels with Rotational Blood Transport (Step 3)
AEcarar + AEcaraz — D1 — Dy = U; + Uy + Ky + K, (5)

In this step, the effect of blood flow rotation [4-8], which arises due to the twisted
shape of the Valsalva sinus blades and the spiral geometry of arterial vessels, in
particular the aorta, is implemented into the Bernoulli equation:

* AE;4rq2 (Angular momentum supply from the heart): A new active source
reflecting the energy associated with the twisted aortic valve leaflets that impart initial
angular momentum to the blood;

* D, (Torsion Dissipation): New active resistance, reflecting viscous energy
losses associated with the torsional motion of blood;

* K, (Torsion Kinetic Energy): New reactive element, reflecting the kinetic
energy of the rotational motion of blood;

» U, (Untwisting-Torsion Potential Energy): New reactive element, reflecting
the elastic torsional energy.

Elastic Vessels with Torsion and Gravity (Step 4)

Here, a gravitational contribution (G) is added to the model, to simulate blood flow
under conditions of changing vessel height or under extreme conditions of changing
gravity acceleration.

Active Arterial Vessels (Step 5)

Ecarar T AEcaraz + 4Echem1 + AEchems — D1 — D £ G =U, + Uy, + K, + K, (7)

This step integrates the active biochemical reaction [9-12] of the vascular wall,
reflecting its capacity for self-regulation:

o AEchem1 + AEchem2 (NO chemical reaction energy supply): This is the
internal energy source, reflecting the work of the vascular wall, in
particular, through the release of nitric oxide (NO) and the restoration of
vessel stiffness as a factor contributing to blood flow;

o AEcpem1: Contribution associated with the restoration of epithelial
stiffness (radial component);

o AEcpem2 : Contribution associated with epithelial torsion (torsional
component).
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Conclusions

Bernoulli's equation has been refined to model blood flow through elastically active
arterial vessels of the human circulatory system, taking into account the supply of
momentum and angular momentum from the heart, the elasticity and activity of the
arterial vessel, the rotation of the blood flow, and internal friction.

The proposed model can form the basis for modeling the forces acting on the blood
flow with rotation through elastically active arterial vessels of the human arterial
circulatory system.
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HEBPUT 30POBOI'O HEPBA SIK O®TAJbMOJIOI'TYHE
YCKUIATHEHHSI IICJISI HEPEHECEHOI COVID-19
THOEKUII: KIITHITYHUHU BUITA/IOK

Beperenbnuk CeiTiiana IlerpiBHa,
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CryneHr

BinHunbpkuil HaIrlioHaTbHUNA MEIUYHUM YHIBEPCUTET,
M. Binnuns, Ykpaina

AxryanbHictb: [Tannemiss COVID-19 noka3zana, no HacuiaKu 1HPEKIT MOXKYTh
TOPKATHUCS PI3HUX OPraHiB, 1 OPTAIBMOJIOTIYHI YCKIAHEHHS MOTPEOYIOTh 0COOIMBOT
yBaru. OHIEIO 3 TAKUX HE JI0 KIHI[S BUBUEHUX MIPOOJIEM € YpakeHHS 30POBOr0 HEpBa
— HEBPUT, SIKUA MOXKE CIIPUYMHUTH CEpilo3HE, a 1HKOJIHM ¥ HE3BOPOTHE MOTIPIICHHS
30py, 0CO0IMBO y Mojiogux JiroAci. ToMmy neTraqbHHMA ONMHMC KJIIHIYHUX BHIIAQJIKIB
po3BuTKY HeBpuUTY Miciist COVID-19 Hai3BUUaiiHO BaXKJIUBHIA: BiH IOTTOMOXKE JIIKapsIM
CBOEYACHO PO3MI3HABATH IO TIATOJIOTIIO Ta MPU3HAYATH a/ICKBATHE JIIKyBaHHS.

Meta: IlpeacraButu KJIIHIYHUNA  BUOAJOK HEBPUTY 30pPOBOTO  HEpPBa,
acotiiioBanoro 3 nepenecenoro COVID-19 iHdekiri€ro, 3 METOIO aKIIEHTYBaHHS yBaru
Ha 0COOJIMBOCTSIX JIIarHOCTUKY Ta Mepediry TaHOro YCKIaHEHHS.

Metoau obcTexenHsi: J{oCiIPKEHHS IPYHTYBAJIOCS HA JI€TAIbHOMY KIIIHIYHOMY
aHai31 BUMAAKy HEBPHTY 30pPOBOTO HEpBa Y MOJOJOI TAIli€EHTKH, IO BUHUK SK
yckimagnenHss  micns COVID-19. KoMmiiekcHa ~ mlarHOCTHKA  BKJIFOYaJia
3arajJbHOKJIIHIYHI,  O(PTaNIbMOJIOTIYHI ~ Ta  IHCTpyMeHTainbHl  Mmeromu. Jlo
0 TaTBMOJIOTIYHOTO 0OCTEKEHHS BXOWIN: BU3HAYEHHS TOCTPOTH 30pY, IEPUMETPIs,
OIlIHKA KOJIbOPOCTIPUUHSATTS, O10MiKpocKomis Ta odrameMockoris. s Bepudikarrii
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J1arHo3y Ta BUKJIFOYEHHS 1HIIUX TATOJIOTIM OYyJI0 MPOBEIEHO MAarHiTHO-PE30HAHCHY
tomorpadiro (MPT) romoBHOTO MO3KY, a TaKOK OTPUMAHO KOHCYJIBTAIIII0 HEBPOJIOTA.

PesyabTat gocaigxenns: [lamieHTka MOJIOAOTO BiKy 3BepHYJIacs 31 CKapramu Ha
panToBe 3HIKEHHS 30py MPaBOrO OKa, 3aTyMaHEHHS 30py, OUTb MpU pyxax OYHOTO
s0yKa Ta TMOSBY IEHTPAJIBHOI CKOTOMHU. 31 CJIB TMAIli€HTKH, 3a3HAYCHI CHMIITOMH
3’ IBUJTUCS uepe3 2—3 THKHI MICIs TepeHeceHol miaTBepkeHoi tabopatopao COVID-
19 indexmii ngerkoro nepediry. 'octpora 30py Ha MOMEHT 3BEPHEHHS MPABOTO OKa
cranoBuia 0,08, mBoro — 1,0. ITix gac nmepumeTpii BUSBICHO 3BYKEHHS TIOJISI 30py Ta
IIEHTPaJbHOI CKOTOMHU MpaBoro oka. [Ipu Giomikpockomii mepeaHboro Bipi3Ka OKa
MATOJIOTIYHUX 3MIiH He BUsBIEHO. OPTaIbMOCKONMIYHO HA OYHOMY JHI MPaBOTO OKa
BiJI3HaYaBCsi HAOpsK JHMCKa 30pOBOIO HEPBAa 3 HEUITKUMHU MEXaMU Ta MOMIPHOIO
rinepeMi€ero, a TaKoX PO3IIUPEHHS Kaliopy BeH, B Goeni popmyeThes dirypa 31pKw,
B (hoBea TOUKOBI TUCTPO(DIUHI 3MIHH: OYHE JTHO JIIBOT'0 0Ka — 0€3 IMaTOJOTTYHUX 3MiH.
3a JaHUMU Mar”iTHO-PE30HAaHCHOT TOMOTpadii rOJIOBHOTO MO3KY Ta OpOIT BUSIBICHO
O3HAKM 3aMaJIbHOTO YPa)XEHHsSI 30pOBOr0 HepBa 0€3 MaHUX 3a JIEMIENTiHI3yIoYe
3axBoproBaHHs. KoHCyJbTalisi HEBpoOJora MiATBEpAUIa J11arHO3 HEBPUTY 30POBOIO
HepBa. Ha migcTaBl OTpMMaHMX KIIHIYHMX Ta IHCTPYMEHTAIBHUX JAaHUX OyJo
BCTAQHOBJICHO [[IarHO3: HEBPUT 30pPOBOTO HEpBa MPaBOTO OKa, acOI[iHOBaHMN 3
nepeHeceHoro COVID-19 indexuiero. ITicnst BcTaHOBIEHHS J1arHO3y MallleHTI OyJI0
MIPU3HAYEHO KOMIUIEKCHE KOHCEpBAaTHBHE JiKyBaHHA. MiclieBa Teparnis BKJIHOYaa
iHCTHIIAIIT TpenapaTy Bicriik 2 pa3u Ha 100y Ta OMK-2 3 pa3u Ha 100y. Cuctemue
JKYBaHHS TPOBOIUIIOCA IIJITXOM BHYTPIIIHBOBEHHOTO BBEZICHHS npenapaty Hytpod-
®opre 1 pa3 Ha 00y mpoTsiroM 3 TwkHIB. J[0JJaTKOBO MAIliEHTKAa OTpPUMYBaJia
npenapat Tpaymens C KkypcoM TpuBamicTio 1 micsis. Ha i1 mpoBeneHoro JikyBaHHS
Bi/I3Hauajacs MO3WTHBHA JWHAMIKa KJIIHIYHOTO cTaHy. Uepe3 4 THXKHI BiJl TOYATKY
Tepamii LEHTpaJbHa CKOTOMAa IOBHICTIO 3HMKJA, OJHAK 30epiranacs cy0’€KTHBHA
pO3MUTICTh 30py. Uepe3 2 Micsll CHOCTEPEKEHHS PO3ZMUTICTh 30py MOBHICTIO
perpecyBaa.

BucnoBok: IlpencraBneHuii KIIHIYHUA BUIMAIO0K CBIJYUTH PO MOXKIUBICTH
PO3BUTKY HEBPUTY 30POBOI'0O HEPBA Yy MOCTKOBITHOMY MEPiOJil HABITH MICJISI JIETKOTO
nepediry COVID-19. 3axBoproBaHHsS CyNpOBOMXKYBAJIOCS BUPAKEHUM 3HUKEHHSM
roctpotu 30py A0 0,08 Ta HasBHICTIO IEHTpaIbHOI CKOTOMU. Yepe3 4 THXKHI BiJ
MOYaTKy JIKyBaHHS Bi3HAYANOCs 3HUKHEHHS LIEHTPATbHOI CKOTOMH, OJHAaK
30epiraiiacsi po3MHUTICTh 30py. Uepe3 2 MicsIll CIOCTEPEKEHHS PO3MUTICTH 30pY
MOBHICTIO 3HUKJIA, a TOCTPOTA 30py BiaHOBUIAcs 110 1,0, 0 CBITYUTH PO MO3UTHUBHY
TUHAMIKY Ta €(h)eKTUBHICTh CBO€YACHOI IIaTHOCTUKY i JIIKYBaHHSI.

Cnucoxk Jgireparypu:
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BILJIMB COLIAJTBHIUX MEPEK HA CTABJIEHHS
BATBLKIB JIO BAKIIMHALI JJITER

I'aBpusioB Anaroutiii BikropoBu4
K.ME/I.H., JOLEHT
XapKiBChKHI HAIIOHATLHUNA METUYHUHN YHIBEPCUTET

AkcboHOBa AHacracis CepriiBHa
3100yBad OCBITH
XapKiBChKHI HAIIOHATLHUNA METUIHUHN YHIBEPCUTET

IOpoBa AnHa AHpiiBHA
3100yBay OCBITH
XapKiBChKHI HAIlIOHAJIbHUA METUYHUIN YHIBEPCUTET

AKTyanbHicTb. [Ipobnema BakuumHamii miTed B YKpaiHl Hapasi 3ailmae Micie
OJIHI€T 3 HAlOOTOBOPIOBAHIIIMX 1 HAMAKTYyaIBHIIINUX TEM Y c(hepl OXOPOHH 370POB 4.
BakuuHanisi 3aiuIIaeTbcs OJHUM 3 HAaMe(PEKTUBHIMIMX METOAIB MPOQPUIAKTUKH
0aratbox 1H(QEKUIMHUX 3aXBOPIOBaHb, 1110 MOKE 3HAYHO 3HU3UTH PIBEHb CMEPTHOCTI
Ta 3aXBOpPIOBaHOCTI cepen aiTeil. IIpoTe uepe3 HenoOBipy CyCHIIbCTBA A0 HAIIOL
CUCTEMH OXOpPOHHM 3JI0pOB’Sl Ta MOUIMPEHHS AaHTHUBAKIMHAJIBHUX HACTPOIB B
MEJIHHOMY MPOCTOPl 3HA4YHA YacTHUHA OaThKIB BIAMOBIISIETHCS BiJ IPOBEICHHS
IIETUICHHS JUTs CBOIX JIITeH. 30KpeMa CollialibHI MEPEXK1 y CydacHOMY CBITI BIIITPalOTh
BEIIMYE3HY POJib Y (OpMYBaHHI IPOMAJICHKOI JYMKH, OCKIJIBKH 1€ IOCUTh €(PEKTUBHUIA
IHCTpYMEHT [JIsi momupeHHs iHdopMarii. s Garatbox yKpaiHIliB, HEpeBaXHO
MOJIOJUX OATHKIB, COL1aJIbHI MEPEXK1 CTAI0OTh OCHOBHHM JIKEpEIoM iH(POpMallii, B TOMY
YUCIi 1 o0 NpopIIaKTUYHUX IIETUIEHb, iX €()EKTUBHOCTI Ta MOKJIMBHUX PU3HUKIB 1
YCKJIaJIHEHb. BpaxoByrouu BIJICYTHICTh HAJIEKHOT'O KOHTPOJIIO 3a SKICTIO 1 TOUHICTIO
MEINYHOTO KOHTEHTY Yy COILIaTbHUX Mepexax II€ TMPU3BOAUTH J0 AKTUBHOTO
PO3MOBCIOJIKEHHSI HEAOCTOBIPHOT a00 B3araii ICEBAOHAYKOBOI 1HGoOpMalii mpo
HICTUICHHS JiTeld. BUBUEHHS BIUIMBY COLIaJIbHUX MEpPEX Ha CTABJICHHS OaTbKIB 10
BaKIMHAIli I1TeH € BaKJIMBUM 3aBJIaHHSIM, 110 MOKE IONOMOTTH B pPO3pOOIIi CTpaTeriii
MTOI0JIAHHS JaHOT POOJIEeMHU.

Mera naHOro MAOCHIDKEHHS TMOJiAralia B~ HAyKOBOMY aHali3l MeEXaHi3MiB
iHQOpMAIIHHOTO  BIUIMBY  COIlIAJIbHUX MEPEX, 30KpeMa poJi  aJIropuTMiB
pPEKOMEHJAIA 1 BUCJIOBIIOBAHHA CBOIX JIYMOK MEMIMHWMH JIOABMH Yy TPOIIeci
MPUIHATTS 0aThKaMH PIlIeHb MIOAO MISTJICHHS JUIsl CBOIX MITEH; aHali31 Cy4acHOTO
CTaHy BaKIMHAIII JITEH B HAIIIN KpaiHi, BA3HAYEHHS] OCHOBHUX MPOOJIEM Ta po3poOKa
cTpaTeriil 1 peKOMEeH 1alliil Mo/10 X MOI0IaHHS.

Marepianau Ta MmeToan. Y X011 TOCTIHKEHHS OYJI0 BUKOPUCTAHO aHaJli3 HAyKOBHUX
JITepaTypHUX JKEPEN, SIKi CTOCYBAJIMCS BUBYCHHS MHUTAHHS MPO MPUYWHH BiAMOBU
0aThKIB BIJ BaKIMHAllli Ta aHOHIMHE AHKETYBAHHS PECIOHJEHTIB, JUIS SKUX OyJ0
3a37aeriib CTBOPEHO ONMUTYBaJIbHUK Ha miiatdopmi Google Forms.
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Pe3ynbTaTu Ta 00roBOpeHHsi. Y X0Jli eMIIIPUYHOTO METOIY JOCIIIKEHHS OyiI0
MPOBEJCHO COLIaTbHUM aHali3 310paHoi iH(opmarlii 3a JONOMOTOI0 aHKETYBAaHHS,
npoBeneHoro Ha tuiatrgopmi Google Forms, 1 po3MiMIEHOro0 y TakuX COIlaIbHUX
Mepexxax sk Telegram, Instagram i Facebook. OnmuTyBaHHS Hamarajgioch OXOMHTH
0aTbKIB PI3HUX BIKOBUX TPy, IO JaJ0 3MOTY MOOAYUTH HE TUTBKU PI3HOMAaHITHICTh
TOCBIAY 1 AYMOK, ajie ¥ BUSBUTH BiIIMIHHOCTI IICHIXOJIOTIYHOTO BIIUBY COIIaTbHUX
MEpeX Ha CTaBJCHHA 10 BakIUHAII. Y HbOMY B3SJI0 y4acThb 79 pECIOHACHTIB.
[TepeBakHOIO YaCTHHOIO ONMUTYBaHUX Oyyin OaThbku BikoM 25-34 1 35-44 pokiB, sKi
3arajioM ckjaiau - 73,4%, 10 TOBOPUTH MPO aKTHMBHE OATHKIBCTBO 1 3aIliKaBJIEHICTh
MUTAHHSAM 000B’I3KOBUX IIeTieHb. CTapiii BiKOBI rpynu 45-55 poKiB 1 O1IbIII€ CKIIATH
- 19%, naiimosoaa 10 25 pokiB - 7,6%. AHaili3 piBHS OCBITH MMOKa3aB JOCUTh BUCOKI
MOKA3HUKHU: PECMOH/ICHTIB 3 HAYKOBUM CTyleHeM Hapaxysaio - 11,4%, 3 Buiioro
OCBITOIO - 57%, cepeTHbOIO0 CreiaIbHOO - 22,8%, cepenHboro - 8,9%. [1epiiodyeproro
OyJ10 3’SCOBAaHO SIKa KUIBKICTh YYAaCHUKIB Ma€ JITEH sIKi MIJUISTal0Th BaKIUHAILII, 1€
BiANOBIAL “‘Tak” craHoBwia - 82,3%, “Hi” - 17,7%. Jlami oTpumani maHi
MPOJIEMOHCTYBAJIM BUCOKY OHJIAMH aKTUBHICTH OaThKiB, Ae 49,9% 3a3Haunnu, 1o
MIPOBOASATH B COIIAIbHUX Mepexax Oubiie 4 roaus , me 13,9% - 2-4 rogunu Ha 100y,
25,3% - 1-2 rogunn, 1 11,4% wmenme onHiei ropman. HaiO1abpm BKUBaHIIIAMUA
3acTocyHkaMmu BusBiuiucs Instagram (92,4%), Telegram (84,8%) 1 TikTok (81%),
TaKOXX YacTUHA 0aThKIB aKTUBHO KOpUCTYIOThCsA Facebook (65,8%) 1 YouTube (57%).
Hactynuuit 6510k 3amuTanb cTocyBaBcsa 1HGOpMAaIlil PO BaKIMHAILII, SKY OaThbKU
3yCTpI4aroTh B COLIAILHUX Mepexax. [lepiie 3anuTaHHs Mallo HA METI 3’ ACyBaTU SIK
gacTo 0aThKM OayaTh HOBMHM a0o0 JIaH1 PO BaKIIMHAIIIO B Meia mpoctopi, ae 40,5%
PECIIOHICHTIB BiAMOBLIO - “gacTo”, 34,2% - “tHomi”, 19% - “piako”, 16,3% - “Hikonn”.
[Tpu pomy 21,5% omuranux Bkazaia, 1m0 iHdopmarlliss Hece O3UTUBHUN XapakTep,
31,6% - neratuBHmi, 36,7% - HelTpanbHUil 1 O61bI mi3HaBambHUM, 10,1% OaTHKIB
OyJI0 BaXKKO BIJIMOBICTH HA 11€ 3alIUTAHHS, 1110 CBITYUTH MPO BIACYTHICTh JOMIHYBaHHS
SIKOTOCh KOHKPETHOTO BUY KOHTEHTY. Takosk OyJ10 BaXJIMBO 3’ICyBaTH PIBEHB JOBIPH
70 BIJOMOCTEH 13 COIllaIbHUX MEpeX, SKUM BUSBHUBCA JOBOJI HHU3bKuUM: 17,7%
OTMUTAHUX BIAMOBLIM, IO “30BCIM HE JAOBIPSIOTH , 25,3% - “cKopillie He JOBIPSIOTH,
30,4% - “Baxkko ckazaru”, 1 aume 19% - ‘“ckopime noBipstoTh”, 1 me 7,6% -
“IOBIPSIIOTh MOBHICTIO”. TOMYy MO3UTHUBHUM MOMEHTOM BUsIBWIOCA Te, 1m0 36,7%
0aThKIB 3aBXIU 3BIpstOTh 1H(OpManio 3 odiuiinumu mxepenamu (MO3, nikap,
odimiitHi caiitn), 39,2% - iHoxi, 16,5% - poOasaTh 1€ piako, 1 e 7,6% - Hikoau. Ha
3aMWTaHHS YW BIUIMHYNA 1H(GOpMAIlS 13 COIIaTbHUX MEpPEeX Ha CTABJICHHS 0
BaknuHarii: 21,5% BiAmoBiIM - “Tak,3MIHWJIA B MO3UTHBHY cTOpoHy”, me 21,5%
BKa3aJli MPOTHIICKHY JYMKY - “Tak, 3MIHWJIA B HETAaTUBHY CTOPOHY’, Ha pemty 57%
ONMHUTAHUX BOHA a00 HISK HE BIUIMHYJA, 200 iM OyJ0 Ba)XKO BIAMOBICTH, IO MOXE
BKa3yBaTU PO HEYCBIJIOMIIEHHS POJIi COIMEPEX y (hOpMyBaHHI BIIaCHOI TyMKH. B Toi
xe yac 32,9% O0aTbKiB MOBHICTIO MIATPUMYIOTh BakuuHauioo, 24,1% - ckopime
MATPUMYIOTh, 17,7% - He Bu3Haumauch, 13,9% - ckopillle HE TMIATPUMYIOTh, 1 I
11,4% - xateropu4Ho He MiATPUMYIOTh. OIliHKA PIBHS AOBIPU 0 PI3HUX BaKUWH
MoKasaJa, 0 HaWBUIIMKA pIBEHb MIATPUMKH OTPUMAIH MpenapaTy IpoTy renatuty B
(90,7%) 1 Ty6epkynbo3y (93,3%), mo Moxe OyTH pe3yJbTaToM iX OaraTOpiyHOIO
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3aCTOCYBaHHSA 3 TMEPIIMX JAHIB JKUTTS. [HIN BakUWMHU, SKI TEX BXOIATH MO
HamionanmpHoro kaneHmaps mnpodiuraktiyHux mermieHb, a came KIIK, AKIIII,
nomoMienity, Hib-iadekrii Takox 3100y1 MIHPOKOTO CXBAJICHHS, [0 CTAHOBUJIO B
cepeaabromy 70-88%. 3aBepIraibHOO METOO OYII0 3’ ICYBaTH, 0 HAHO1IBIIIC BILTMBAE
Ha pilmieHHS OaThbKIB IMOAO BaKIMHAIN IUTHHHM, J¢ OYyJIO BCTAaHOBJICHO, IIO
pexkoMeHpartii Jikaps 1 odiiiHi IaTGopMu BCe IIIe 3aTUIIAIOTHCS MPUOPITCTHUMHU
IpKepenaMu iHpopMariii, o ckiano 86-89,9%, ane coumepexi (82,3%), aymka Apy3iB
1 ponuuiB (87,3%), ocobuctuii nocBin (89,9%) 1 cTpax MOXKIMBUX MOOIYHUX PeaKIlii
(89,9%) maroTh J1y:ke Barome 3HaYeHHS JUIsl IPUUHATTS PILICHHS MI0J0 IerieHb. [e
OyJl0 rapHO MPOJIEMOHCTPUPOBAHO B AHKETI PECIOHJICHTA , SIKWUWA HABIB MPUKIA]
HEMPUEMHOTO JOCBIJly 3aCTOCYBaHHS BAaKIMHHU JAUTHUHOIO 3HAMOMHUX, siKa BTpaTHIIa
Cyx 1 OyJjia 3MyIIeHa MPpUOIrTH 10 KOXJIeapHOi IMIUIaHTaIlll, 1110 Hajaal HeraTUBHO
BIUTMHYJIO HA TYMKY OITUTYBaHOTO.

BucnoBok. [Ti1cyMoBy10UYH pe3ynbTaT AOCTIXKEHHS MOXKHA IIUTH BUCHOBKY, 11O
MpUYMHA CKENCHCY JO0 BakKIMHAllll, HE3Ba)Kaloul Ha JIOMIHYBaHHS JOBIPH [0
pEKOMEHIalli JIKapiB, TPYHTYETHCSA HA €MOLIIMHOMY (DaKTOp1, a BIIaCHE 1CTOPIAX abo
iH(popMarli, Ky MOXHa MOYYyTH BIJl OTOUYHOUYMX a00 HaWyacTille B COIL[laIbHUX
Mepexax, 10 MOPOLKYIOTh CTpaxH MO0 MOXJIMBHX MOOIYHUX peakuid. OTxke, 1e
CBITYUTh MpPO HEOOXIAHICTh BOPOBAKEHHS B Mefia MpocTip Outblie oQImiiHUX
JoKepest 1iH(popMallii, TaKOX MOSICHEHHsI 0aTbKaM BaXKJIMBOCTI KPUTUYHOTO MUCITICHHS
Ta PpO3pOOJICHHS HOBHMX IUIAXIB KOMYHIKAIlli aJanToBaHUX BIAMOBIJIHO [0
MICUXOEMOLIIMHUX OCOOIMBOCTEN CIIPUMHATTA Ta IHTEPECIB LLITLOBOT ayIUTOPII.
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Kpusnii Pir. KpuBopi3bkuii HallloHaIbHUI YHIBEPCUTET
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Kpusnii Pir. KpuBopi3bkuii HallloHaIbHUI YHIBEPCUTET

Jligennon Ounexcanap CrenaHoBu4
Marictp. Crapiuii BUKiIagay
Kpusuii Pir. KpuBopi3bkuii HallloHaIbHUI YHIBEPCUTET

[Topanpumii pO3BUTOK TIPHUUYOA00YBHOI Ta EPEPOOHOT MPOMUCIOBOCTI

y HampsIMKy BIPOBAKEHHsS O€3MEepepBHUX TEXHOJIOTTYHHUX MPOLECIB MOTpedye
po3

IIMPEHHS] BUKOPUCTAHHS MOTY>KHOTO T1IPaBIIYHOTO 00JIaJHAHHS, K€ BIAMOBIIA€E
PI3HUM BUPOOHUYMM MTOTpedaM Ta yMoBaM eKkcrutyaraitii. Lle cTocyeTbes ik HaCOCHUX
CTaHIlIH, 10 3a0e3MeuyoTh poOOTy CHIIOBHX TIIPOCUCTEM TIPHUYMX MAIIWH, TaK 1
MPUCTPOIB JIJIsi TPAHCTIOPTYBAHHSI OYpOBUX PO3YMHIB Ta MYJIbII 13 BUCOKUM BMICTOM
TBEpAUX BKIOUEHS [1, 2].

Cepen ychoro po3MaiTTss HACOCHUX CHCTEM HaWOLIbII YHIBEPCAJbHUMH €
OJIHOTBUHTOBI HACOCH, SIKI IEMOHCTPYIOTh BUCOKY MPOJYKTUBHICTh, €)EKTUBHICTh Ta
JIOBIOBIYHICT IT1]T 4aC pOOOTH 3 piIUHAMH, III0 MICTSTh MEXaHIYH1 JOMIIIKU Ta MAIOTh
HU3bKI 3MalyBajbH1 BIAaCTUBOCTI. [Ipy 11bOMy KiHEMaTHUYHA Mapa «IBUHT — 000HMay
y KOXKHOMY TIONEPEYHOMY Mepepidi Moxe OyTH NPEACTaBICHOK Yy BUIJIAI JIBOX
KOHIICHTPUYHUX KiJI, JIe MEHIIEe KOJIO (BIJAMOBIJIa€ TBUHTY) 00EpPTAETHCS YCEpEeIrHi
Outbmoro (BiAmoBigae o0o0#MiI) 0Oe3 KOB3aHHSA, MIATPUMYIOYH TOCTIHHY KYyTOBY
IIBUJIKICTH [3, 4].

OHOTBUHTOBI T1APOMAITNHYU HaidacTimie GyHKIIOHYIOTh Ha OCHOBI T€POTOPHOTO
MeXaHi3My 13 BHYTPIIIHIM HUKJIOi1adIbHUM 3a4eTjIeHHIM [5—7].
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[uknoiganbHUN KOHTYP BIAPI3HAETHCS BUCOKOIO BapiaTUBHICTIO (hOpMU 3y0i1B, 110
Jla€ 3MOTy CTBOPIOBATH MEXaHIUHI Tepeadi 3 Maike Oyab-sSIKUM MOETHAHHIM YUCE
3y0iB Ta KPUBH3HU 3YEIICHUX KOJIC. BUKOpHCTaHHS NMUKIOINATBHOTO 3a4CTUICHHS
3a0e3mnedye MOKITUBICTh peatizallii Mao3youx mpod B, Mo MarOTh OJTHAKOBUHN 3HAK
KPUBH3HU (KPYTJIi, OBaJIbHI, TPUKYTHI 3 BUATHYTUMH T'pasimMu). Lle 0co0amuBo BaxIIMBO
py po3poOI1ll POTOPHUX MAIIUH 13 MABUIIEHUM KoedilieHTOM e(eKTUBHOCTI [8, 9].

SIkmo mpodinb cratopa MICTUTH Ouiblie 3yOIliB, HIX MNPodiib poTOpa, TAKHIA
BapiaHT KOHCTPYKIIIi XapakTepHUH Jii poOOUYMX €JIEMEHTIB TBUHTOBUX HACOCIB, JIE
KIHEMaTU4YHE CITIBBIIHOIICHHS JOpIBHIOE 1:2, a TakoX Uil TiAPOMOTOPIB 13
KIHEMaTUYHUMHM TIepeTaBaJIbHUMH YHCIaMH B Jiama3oHi Big 3:4 go 9:10 [10, 11].

VY npoBeneHOMY AOCTIIHPKEHHI aHali3y€eThCs BIUIMB F€OMETPUYHMX MapaMeTpiB
I'BUHTA, a caMe JIOBKMHA T'BUHTA Ta J1aMETp yTBOPIOIOYOTo Koja, Ha 00’ €M poOoUmX
MOPOKHUH HACOCA Ta MPOTKHICTh KOHTAKTHOI JIIHII MK pOTOPOM

1 CTATOPOM B OJIHOTBUHTOBHUX HAacOCax 31 CIIBBIAHOMIEHHSM 3:4.

BuxigHi reoMeTpUYHI MapaMeTpu poTopa Ta CTaTOpa OOUPAIOTHCS TAKUM YHHOM,
10 JiaMeTpU TMOYATKOBUX KU IUX KOMIIOHEHTIB 30iratotbes [8, 12]. Ilpu mpomy
TiaMeTp AUTMILHOTO KOJia pOTOPY JOPIBHIOE BOCBMH JliaMeTpaM IMOYaTKOBOTO KoJIa, a
BIJINOBIJIHUAM MapaMeTp cTaropa — IIECTH AlaMeTpaM MoyaTKoBoro kojia (puc. 1) [9,
10].

Puc. 1. [IpodinsHi XapakKTEpUCTUKU POTOPA Ta CTATOPA Y BUMAAKY CITIBBITHOIICHHS
3:4: 1 — craTop; 2 — poTop; 3 — MoYaTKOBE KOJIO; 4 — MUJIMIIbHE KOJIO CTaTopa; 5 —
JUTHIIBHE KOJIO pOTOpa; 6 — eMIIMKIIOiIa CTaTopa;

7 — TIMOLMKJIOiIa CTaTopa; 8 — eMIUKIIOiaa poTopa; 9 — rimonuKiIoina poropa
[13].

JlocmimkeHo BIJIMB 0a30BUX TE€OMETPUYHHUX XaPAKTEPUCTUK TBUHTOBOI apu —
KpOKY BUTKa I'BUHTA Ta JlaMETPy YTBOPIOIOYOIro KoJia — Ha poOounii 00’eM Hacoca Ta
3arajbHy JIOBXUHY KOHTAKTHOI JIIHIT MIXXK pOTOPOM 1 cTaTtopoM (puc. 2).
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Puc. 2. ®opmyBanHHS By31a «pOTOP-CTATOP» B OJHOTBHHTOBOMY HAcoOCi 31
criBBigHOIICHHM 3:4 [13].

Ha ocHOB1 KOMIT TOTEPHOTO MOJIETIOBAHHS BHYTPIIIHIX MMOPOYKHUH Hacoca 0yJio

BCTAQHOBJICHO KBaJpaTUYHY 3JICKHICTH poO040oro 00’e€My Bil JOBXKHHU T'BHHTA Ta
JiaMeTpa yTBOPIOIUYOro Koja (puc. 3).
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Puc. 3. BriB T0BXWHY I'BUHTA Ta JiaMETPy YTBOPIOIOYOTO KOJIa
Ha pobounii 06’em Hacoca [13].

PCSYJII)TaTI/I KOMH’IOTepHOFO MOJICJTFOBAHHA MO3BOJIMJIM BU3HAYUTU KBAAPATUIHY

3aJIeKHICTD 3arajIbHOI JOBKUHU JIiHIT KOHTaKTy MK POTOPOM 1 CTATOPOM BiJ1 TOBXXHHU
FBUHTA Ta JiaMeTpa YTBOPIOIOUOIO KOJIA, IO OMHUCYEThCA PIBHSAHHAM (puc. 4).
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Puc. 4. BniuB 10BXKWHY IBUHTA Ta JA1aMETPY YTBOPIOIOYOIO KOJIa Ha 3arajibHy
JOBXXUHY JiHIT KOHTaKTy [13].

Bcranosneno, mo o0uaBa mapamMeTpu MaroTh Maibke JIHIMHWI BIUIMB Ha
MPOTSDKHICTD JIiHIT KOHTAKTYy, MPUYOMY 31 301JIbIIEHHSM JOBXUHYU I'BUHTA Ta JllaMeTpa
YTBOPIOIOYOTO KOJIa, JOBKHHA KOHTAKTY TaKO 301JIbIITYETHCSI.

HactynmHum erarom JOCIiKEHHS CTajJo BUPIIICHHS 3a/a4l OararokpuTepiaibHOi
onTuMi3zallii, sika 6a3yeThCcsl HA BUSBICHUX 3aJIEKHOCTSIX Ta BPAXOBYE JiBa KIFOUOBI
KpUTepii:

— pobouwmii 00’eM Hacoca — Ma€ OyTH MaKCUMi30BaHUM.

— 3arajbHa JOBXKWHA JIIHII KOHTaKTy — Mae OyTH MiHIMI30BaHa, OCKUIbKU 1€
n03BoJisie 3HU3UTH TepTs Ta niaBuiuTu KK/ Hacoca.

Ha puc. 5 npencrasiieno rpadivyne 300pakeHHsS] yMOB ONITHMI3aIIii.

Blyocsa BRI

Puc. 5. BuzHaueHHs oNTUMaILHOTO KOMIIPOMICHOTO pimieHHs: 1 — poOouuit 00’ em

Hacoca; 2 — KOMIIPOMICHE pillleHHs; 3 — JOBXKHWHA JIiHII KOHTAaKTy poTopa 1 cTaropa
[13].
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OTpuMaHOI PO3B’SA3KOI0 3ajlaul OaraTOKpUTEpiadbHOI ONTHUMI3allli € TMepeTHH
MMOBEPXOHbB, IO OMHUCYIOTh 3aJICKHOCTI poOOYOro 00’€My Ta JOBKUHU KOHTAKTHOI
niHii (1mo3. 3, puc. 5).

[TpoBenenHe AOCTIHKEHHS JO3BOJIMIIO BU3HAYUTH ONITUMAIbHI 3HAUYCHHS JTilaMeTpa
YTBOPIOIOYOTO KOJIa Ta JOBKWHUA KPOKY TBUHTOBOI JIiHIT /ISl OMTHOTBUHTOBOTO Hacoca
31 cHiBBigHOMICHHSIM 3:4, mo 3abe3medye Makcumizaiiro pobodoro 06’eMy Ta
MIHIMI3aIlif0 JTOBKWHU KOHTAKTHOI JIiHIT MK POTOPOM 1 CTaTOPOM.

JIOTIOBHEHO METOAWKY TPOEKTYyBaHHS HACOCIB TBHHTOBOTO THUITy IISXOM
BU3HAUCHHS pAaIliOHATBHUX IapaMeTpPiB POTOPHO-CTATOPHOI Tapu, IO JIO3BOJISIE
MOKPAITUTH  eKCIUTyaTalliifHi  XapaKTepPUCTUKH OJHOTBUHTOBHX HACOCIB, IO
BUKOPHCTOBYIOTKCS Y T1IPONPUBOIaX TIPHUYUX MAIIHH.
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JOCJIIZKEHHA EOEKTUBHOCTI 1OPO3POBJIEHHSA
BUCHAKEHUX I'A30BUX POJOBUIL] YKPAIHU HA
OCHOBI I'TJPOAUHAMIYHOI'O MOJAEJIOBAHHA

Konapar Ouiekcanap

[Tpodecop kadenpu

Bua00yBanHs Hadtu 1 razy, (IOGHTVYHI) a.1.1.
YKPAIHA

AnTommHa OKcaHa

CrynenTka qpyroro (MaricTepchbKOro) piBHS BHINOT OCBITH
cnemiainbHocTl 185 «HadTorasosa iHxeHepis Ta TEXHOJIOT1D»
OIIIT «Bunobysanus Hadgu 1 razy», (IGHTYHI)
YKPATHA

B yMoBax TpuBanoi ekcrutyarailii ra30BUX poJOBHIN YKpaiHU 3HAYHA 1X YacCTHUHA
BUCHA)XEHA 1 nepeOyBae Ha 3aBepLIabHIN cTali po3poOKH, IO CYNPOBOIKYETHCS
ICTOTHUM 3HH)KEHHSIM IUIACTOBOI'O THCKY, HEPIBHOMIPHUM IPOCTOPOBUM PO3MOIIIOM
ra30HaCUYEHOCTI, 3POCTaHHSM BOJIO- Ta KOHJEHCATOHACUYEHOCTI MOP IJIaCTa, & TAKOXK
MTOCTYIOBUM IaJIIHHAM ACOITIB CBEPJIOBUH. 32 TAKUX YMOB TPAJMINIIHI MIIXOIHU J0
eKCIUTyaTalli Ta30BUX MOKIAJIB BTpayalOTh €(QEKTUBHICTb, IO 3YMOBIIIOE
HEOOXIJTHICTh TMONIYKY Ta BIPOBAPKCHHS 1HHOBAIIIWHUX TEXHOJIOTIYHHUX PIIICHb,
CHpPSMOBAaHUX Ha JOBUJYUEHHS 3aJIMIIKOBUX 3alaciB raszy Ta MiJBUIIEHHS KIHLIEBOTO
koedimienTa razoBuiydeHHs. OcoOJMBOI aKTyaldbHOCTI ISl mpoOiiemMa HaOyBae B
YyMOBaX Cy4YaCHHMX CKOHOMIYHMX BHUKJIMKIB, IIOB’S3aHUX 13 BOEHHHUM CTaHOM,
00OMEKEHUMH 1HBECTULIIMHUMHU peCcypcamMu Ta HeOOX1THICTIO TOCUJIEHHS €eHEePreTUYHO1
Oe3IeKH JIepKaBu.

Bonnouac 6araropiuyHuii 10cBig po3poOKH ra30BUX POAOBUII CBIIYUTH, 1110 HABIThH
Ha MI3HIX CTaAlsSX eKCIUTyaTalli y mjaactax 30epiratoTbCs 3Ha4H1 0OCSITH 3JIUILIKOBOTO
rasy. Ix ¢opMyBaHHs 3yMOBIEHE T'eONOTiuHO Ta (BiTbTPaLiHOI HEOJHOPITHICTIO
KOJIEKTOPiB, HEPIBHOMIPHUM APEHYBAHHSM IUIACTa, OCOOJMBOCTSMU PO3MIILLIEHHS Ta
pexuMy poOOTH CBEPJUIOBHH, a TAKOXK 3MiHAMH (Pa30BOro ctaHy (UItOiliB y Mpoleci
3HIDKEHHsSI mactoBoro Tucky[l]. Taki 3amumikoBi pecypcu, SK MPaBUIo,
JIOKaNII3YIOThCsl Y ClHaOKOJPEHOBAaHMX a00 HEIPEHOBAHUWX 30HAX, IO CTBOPIOE
NepelyMOBH  JUIsl  3aCTOCYBaHHS ~ TEXHOJOTIH  JOpO3pOOJEHHS,  30Kpema
ontumizoBanoro infill drilling, iHTeHCHbIKaIii poOOTH ICHYIOUMX CBEPAJIOBUH Ta
metosiB enhanced gas recovery. [2]

Meroto naHoi poOOTH € oOliHKa €(PEeKTHUBHOCTI TOPO3POOJICHHS BHCHAKCHHX
ra3oBUX POJOBUII YKpaiHW Ha OCHOBI CIIEHAPHOTO T1JPOIMHAMIYHOTO MOJICTFOBAHHS
3 ypaxyBaHHSIM IIPOCTOPOBOI HEOJAHOPIHOCTI FA30HACMYEHOCTI Ta aHaJi3y BIUIUBY
PI3HMX TEXHOJIOTIYHMX PIlIeHb Ha KIHLEBl MNOKa3HUKUA BHUAOOYTKY. OCHOBHHM
THCTPYMEHTOM JIOCHI/I)KEHHS € TPUBUMIPHE TJIPOJUHAMIYHE MOJIEIIOBAHHS, BUKOHAHE
3 BUKOpUCTaHHAM nporpamHux komiuiekciB Petrel Ta ECLIPSE kommnanii SLB, siki
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IITUPOKO 3aCTOCOBYIOTHCS Y CBITOBIM MPAKTHIN MPOEKTYBAHHS Ta CYIIPOBOIY PO3POOKH
POJIOBUIII BYTJIEBO/IHIB.

Y Mexax nociuikeHHs Oylo MmoOyJoBaHO IU(PPOBY TeoJOTO-TiIpOJUHAMIUHY
MOJICJIb BUCHA)KEHOTO Ta30BOT0 POJIOBUIIA 3 ypaxXyBaHHSAM HOTO CTPYKTYpPHOI OyI0BH,
GITBTpaIifiHO-EMHICHMX ~ BJIACTUBOCTEH  IUTacTa, IMOYATKOBHX 1  MOTOYHHX
TepMOOapUYHUX YMOB, a TakoX (pakTUyHOi icTopii po3poOku. Monens Oyna
aJanToBaHa 3a JAaHUMU BUIOOYTKY, MWHAMIKH TUIACTOBOTO THCKY Ta OOBOJHEHHS
CBEPJIOBUH, IO JO3BOJMIJIO 3a0€3MEYUTH JOCTAaTHIM piBeHb i1 JocTtoBipHOCTI. Ha
OCHOB1 aJanToBaHOi Mojedl OyJlo po3riasHyTOo 0a30BUN CIEHapiil MOJaibIIol
eKcIuTyaTarlii 6e3 3acTOCyBaHHS JIOJAATKOBUX 3aXOJiB Ta JEKUIbKa albTEPHATUBHUX
CIIEHApIiB JOpO3pOOJICHHS, SKI BIAPI3HAIMCSI CXEeMaMU PO3MIIICHHS JTOAATKOBHUX
ceepmiioBuH (Puc. 1), mapamerpamu iHTeHcH]iKallli Ta 3aCTOCYBaHHSM METOIB
enhanced gas recovery, 30kpemMa IUISIXOM PELHUPKYIISIIT CyXoro rasy abo HarHiTaHHS
CO:2.[3]

Pucynok 1 — IIpocTopoBe po3MilieHHs 10AATKOBUX TOPU3OHTAIBHOI Ta
BEPTUKAJIIBHOI CBEPAJIOBUH

Pesynbrat MozentoBaHHS MOKa3aiy, M0 Y MEXKax JOCIIKYBAHOTO POOBHIIA
30epiratoTbCs 30HM 3 MIIBUIIECHOI 3AJIUITKOBOIO Ta30HACUYEHICTIO, sIKI HE Oyiu
MOBHICTIO OXOIUJIEH] APEHYBAaHHSM Y TpoOIlecl monepeiHboi po3pooku. [IpocTopoBuii
aHaI13 TPOTHO3HOI Ta30HACHYEHOCTI IMJIacTa JO03BOJIMB 1ACHTHU(IKYBATH HAWOIBII
NEPCIEKTUBHI JUISHKH JJI1 PO3MILICHHSI JOJATKOBUX €KCIUTyaTalliiHUX CBEPAJIOBHH.
MonentoBannst cuenapiiB infill drilling B nmx 30HAaX 3acBITYMIIO MOXJIMBICTH
30UTBLIEHHS CYMAapHOTO HAaKOMUYEHOro BHUJIOOYTKY Tra3y Ha 5-12 % mnopiBHSHO 3
0a30BUM CIIEHApieEM, IO MIATBEPIKYE MOIIIBHICTh MUIECIPSIMOBAHOTO 3aTyYeHHS
3ayMIIKOBUX 3amnaciB (Puc. 2).
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PucyHnok 2 — Hakonmaenwnii BUIOOYTOK razy

JlomatkoBe 3acTocyBaHHS MeETOJIB enhanced gas recovery 3a0e3mnedye OUIbIII
PIBHOMIpHE JAPEHYBaHHS IJIACTa, YIIOBUILHEHHS TEMITIB 0OBOJHEHHS CBEP/IOBUH Ta
crabumzamio ne0iTiB y Mi3HIM mepioa ekcruryartamii. OTpumaHi pe3ysibTaTtu
Y3TOMIKYIOTHCS 3 IAHUMH MIXKHAPOJHUX MIJIOTHUX MPOEKTIB HA BUCHAXKEHUX Ta30BUX
ponoBuiax €Bpornu Ta [liBHIYHOT AMEpUKH, IO CBIAYUTH MPO MEPCHEKTUBHICTDH
aganTarlii noIii0HUX TEXHOJIOT1H 10 T€0JOTr0-IIPOMHUCTIOBUX YMOB Y KpaiHHU.

HaykoBa HOBU3HA pOOOTH MOJIATAE Y KOMIUIEKCHOMY HIAXOA1 0 JOPO3pOOIEHHS
BHCHOKCHUX TAa30BUX POJOBUI 3 YypaxyBaHHSIM IIPOCTOPOBOI HEOIHOPITHOCTI
ra30HaCUYEHOCTI Ta BUKOPUCTAHHI CIIEHAPHOTO T1IPOAMHAMIYHOTO MOJIETIOBAHHS J1JIsI
OOTpYHTYBaHHSI ONTUMAJIBHUX TEXHOJIOTTYHUX pimieHb. [4] IlpakThyHa IIHHICTH
OTPUMAHHX PE3YJbTATIB TOJIATAE Y MOXJIMBOCTI iX BUKOPHCTAHHS TPHU IUIaHyBaHHI
JOpO3pO0JIEHHST POJOBHUI 3 METOI 3ally4eHHS JI0JATKOBUX OOCSTIB BIIACHOTO
MPUPOJHOrO Tra3y, MIJBUILEHHSA €()EKTUBHOCTI BHKOPUCTAHHA ICHYIOUOTO (HOHIY
CBEP/JIOBMH Ta 3MEHIIICHHS 3aJIEKHOCTI BiJ] IMIIOPTHUX €HEPTrOHOCITB.

TakuMm 4YHUHOM, pPE3yNbTaTH MPOBEACHOTO JOCHIIKEHHS IMiITBEPHKYIOTh, IO
HaBITh Ha 3aBEpIIAIbHIN CTajli po3poOKM BHCHAXKEHI ra30Bl pOAOBHINA YKpaiHU
30epiraloTh 3HAYHWM TIOTEHINIAN IS 3OUIBIICHHS Ta30BWIIyYeHHs. Peaizaris
IHHOBAI[IMHUX  TEXHOJOTIYHUX  MIAXOAIB,  3aCHOBAHMX  HAa  CY4YaCHOMY
TIAPOJMHAMIYHOMY MOJICTIOBAHHI, € BaXXJIMBOK IIEPEIYMOBOIO  ITiIBUIICHHS
€HEPreTUYHOi CTIMKOCTI KpaiHu Ta CTBOPIOE JOJATKOBI MOKJIMBOCTI IJiIi PO3BUTKY
HadTOrazoBoi raiysi B MICISIBOEHHUHN NEPIO/.
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YKPAIHA

CydacHe icHyBaHHS Ta30TPAHCIIOPTHOT CUCTEMH HEMOXKIIUBO YSBH 0€3 3aTy4eHHS
M13€MHOTr0 30epiraHHs ra3y sike Ja€ 3MOT'y CTBOPIOBATH pPE3€pPBHU raszy Ta NepeKpUBaTu
HEPIBHOMIPHOCTI razocnokuBanHs. [Ipu excrutyaTarii cxoBuIlla BUIUIMBAE MUTAHHS
1010 OOTPYHTYBaHHs 00’ €MIB Ta PO3MOILITY Ta3y MO MICALSX Y CE30H 3aKauyBaHHs Ta
B11I0MpaHHS.

[IpoOneMor0 JaHOTO TMHTAaHHS BHUCBITIEHI Yy 0araTbOX TMPAaKTUYHUX Ta
1a60paTOPHUX AOCTIHKEHb POTE HAWO1IbII €PEKTUBHI Ta KOMIUIEKCHI € PE3yIbTaTH
nocmmkers cnemiamicriB dymas M.A. [1] ta Cepentok M.JI [2]. HatomicTh posb
KOMIIPECOPHOTO LIEXY Y 3a0e3MeueHHl KepyBaHHs pexumamu 3adenus ['pyas B.A. y
CBO1M HAyKOBIW MMyOJTIKaIlii.

3anponoHoBaHo ['pyn3oMm iaes mnonsrae B ToMmy Mo perymoBanHs ['TC
3MIMCHIOEThCS. HE TUIBKM MIJA3€MHHM CXOBHIIEM, O€3MOCEpEeaH] PIIICHHS 1100
pexumy poborun I'TC mpuiimMae KOMNOpPECOpHHMI 1EX, SKHM 3aCTOCOBYE HACTYIIHI
METOJIN PETYIIOBAHHS CUCTEMOIO:

BiaxnroueHHs: a00 BKIIFOUEHHSI OCHOBHOT KOMITPECOPHOT CTaHIII1;
PerymtoBanHs KUTBKOCTI mpaiiorounx okpemux ['TIA;
BreceHHs 3MiH y TEXHOJIOTIYHY CXEMa;

PerymoBanns mBuakocti ooepranns ['TIA;

[lepenyck ra3y Bi3 BUX1JIHOI JIiHIi HA BX1/IHY;

Cnig Takox 3ragaTH MeTojJ OailmacyBaHHS, SKHM Ma€ 3a TEXHOJOTTYHUM
napameTpH BUCOKY €(eKTHUBHICTh, MPOTE HE BUKOPUCTOBYETHCS Yepe3 HEPeHTAOCTbH1
€KOHOMIYH1 TOKa3HUKH, BUKJIMKAaH1 IEPEBUTPATAMU €HEPTii HA CTUCHEHHS rasy.

VY 3B’43Ky 13 TUM I1I0 HE BCl METOAU € €(EeKTUBHI Ta €KOHOMIUYHO CIPHUATIIUBI,
0aratro BYCHUX NPUAUIMIN yBary JaHOMY JAOCII1KEHHIO.

[Tix 3miHot0 pexxumy podotu ['TIA po3ymitOTh CyKYIHICTH 1A BKJIIOYEHHS Ta
BukitodeHHs ['TIA Ta 3MiHM mapameTpiB eKCIUTyaTallii OKpEMUX arperartiB. Y 3B’sI3Ky
13 MM TBEPKCHHSIM CXeMY KepyBaHHsI OIIISIOTH Ha TMCKPETHY Ta HeriepepBHy. Jlis
['TIA 9yTAuBICTh 10 KEPYIOUNX BIUTHBIB MPUHHATO BUPAKATH BUPA3ZAMHU:
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oe 0.0
ﬂ'g = ;]Z'Q =
é’w‘Q:const ow |e=const
ne € , Q — cTymiHb MABUIIIEHHS TUCKY 1 TPOJIYKTUBHICTh HArHiTA4a;
@ — KyTOBa MIBUJKICTh 00EpPTaHHSA POTOpA HArHITaya;
Ha ocHoBi nanux ¢popmyi ckiaagaeHo tadmui 1.1 1 pucyHok 1.3, sKi Bi1oOpakaroTh
BIJIHOIIIEHHSI BIJIITOBITHOTO MOKA3HUKA JI0 HAaWO1IBIIIOT IPOIYKTUBHOCTI arperary.

Taoauus 1. EpexTuBHicTh Kepyounx pakTopis

Kepyroui dakropu
Ne | Cryminb ctrcky | IlpogykTHeHICTE a0comoTHI BiJTHOCHI
T To s o

1 1.1 12.361 1.276 1.369 1.000 1.000
2 1.2 11.796 1.368 1.739 1.072 1.271
3 1.3 11.076 1.459 2.269 1.143 1.658
4 14 10.177 1.548 3.092 1.213 2.258
5 1.5 10.028 1.634 4.542 1.281 3.318
6 1.6 9.175 1.716 7.793 1.345 5.692
7 1.7 4232 1.765 21.698 1.384 15.850

KepyBaHHA

BiaHocHi napameTpn edpeKTMBHOCTI

1,1 1,2 1,3 1,4 1,5 1,6

CTyniHb NigBALLLEHHA TUCKY

Pucynok 1. I'pagixk 3a/1e:KkHOCTI MapamMeTpiB BiJ CTylNIeHs MIABUIIEHHSA TUCKY
s 1Te Ta wQ

Amnam3 rpadika A03BOISE 3POOMTH BHCHOBOK, IO YWM OUIBIINHA THCK
Har”HiTaya SKUA MU CTBOPHMO, THUM BHUIIl OYIyTh TOKA3HUKH €QEKTUBHOCTI
perymoBadHs. lle o3Hadae mo arperar edeKTUBHIIIE pearye Ha 3MIHY IIBHIKOCTI
oOepTaHHs poTOpa. A pi3HMIIS BEIMYMHU MapaMeTpiB BKa3ye Ha Te, M0 arperar mpu
3MiHI1 pOTOpa CyTTEBIIIE 3MIHIOE MPOAYKTUBHICTh, HA BIAMIHY BiJ] 301IbILIEHHS THCKY.

OTprmaHl BHU3HAYEHHS JEMOHCTPYIOTH (DaKT YHIBEpCAJbHOTO KEpYBaHHS
CXOBHIIIA 3aCTOCOBYIOUYH 3MIHY HIBUAKOCTI 00€pTaHHS pOTOpa Ta 30LIBIICHHS TUCKY.

Cepentok Ta Jlyaias NpPONOHYIOTH PO3POOJICHHS TEXHOJIOTIYHUX PEXKUMIB
pobotu IICI" 3a BCTAaHOBJIEHHSIM JIWHAMIKU MOKA3HUKIB: MICSYHOIO OOCATY BIIOOPY
ra3y 13 IJIacTa, KUIBKOCTI aKTUBHOTO ra3zy y IUIACTI Ha KIHELb MICSAls, TIACTOBOTO
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THUCKY Ha KiHEllb MICSIs, TUIACTOBUHM TUCK, TOTP1OHY KUIBKICTh CBEPIJIOBUH, BUOIMHUIN
TUCK, (akTH4Ha nempecis THUCKY. O/HI€I0 3 KIIOUOBUX XapaKTEPUCTUK € 00’eM
MIOPOBOT0 MPOCTOPY TA30HOCHOI 4YacTUHHM TmpoaykTuBHoro tacra I[ICI, skuii
BH3HAYAIOTH 32 (DOpMYIIOIO:
Q=V-m (1)
ne V — 00’eM 11acTa-KoJeKTopa;
m — KOEQIIIEHT MOPUCTOCTI.
Benuky yBary mpuausIIOTh KUIBKOCTI aKTHBHOTO Ta3y SIKMH mepedyBae y

IJIACTOBUX YMOBaX Mepes 3A1HCHEHHSIM B1100DY.
T,

* *
Va:QPT (Pmax_Pmin) (2)
o ni
ne 1,,P, — cranpapti yMOBH;
* * . . .
Byax» Bnin — 3Benennii abCOMIOTHMI THCK Ha TIOYATKY Ta B KiHIII IEPiOLy 3

ypaxyBaHHSM KOe(illl€HTa CTUCITUBOCTI;

1,,, — cepenns TeMmepaTypa rasy B ILIACTOBHX yMOBAX.

OOTpyHTYBaHHSI CEPEIHBOPIUHOI TEMIIEpaTypu TOBITPS € KIIOYOBUM
rnapamMeTpoM SIKU BU3HAYAIOTh 13 YpaxXyBaHHSAM IIPOTHO3HOI TEMIIepaTypH MOBITPS Y
HAaCTyMTHOMY TEXHOJOTIYHOMY HUKII. Ha OCHOBI 1[HOTO NMPHUIHATO BUKOPUCTOBYBATU

hopmyy:
1 12
tcep.p. = _Zti 3)
1233
ne t; — cepeaHs TeMIeparypa MmoBITPs BiANOBIIHOTO MICSLIS.
[ToTiM  OOYMCIIOIOTH  PIZHUIIO TEMIEPATyp Uil KOXHOTO  MICSIIS

T; =1l —leepp. . SIKmO BUKOHYeThCS yMoOBa, 3a sikoi 7; <0 y et wicsausp
MPOBOJIUTHCA BiIOIp rasy; akmio 7; >0 Tomai 3A1MCHIOEThCA 3aKadyyBaHHS Ta3y B IJIACT.

OTpumani pe3yJbTaTh J03BOJIAIOTh BU3HAUWUTU TPHUBANICTh LIMKIIB 3aKauyBaHHS Ta
B1100DY.
BusHaueHHs cepeiHbOMICSUHOTO 00’ eMy BinOupanHns rasy 13 [ICI" npoBoasTh
3a GOpMYJIOIO:
7

— a
che - (4)
nB
OmgauM 13 HAWBOXIMBIIIKX TapaMeTpiB € KOEQIIIEHT HEPIBHOMIPHOCTI
B1IOMpaHHS Tazy:

K. = l; _tcep.g.

i )

cep.p.
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Taoauus 2. [Ipukiaan po3paxyHky KoedinieHTa HEPIBHOMIPHOCTI

ra3oCinno;KuBaHHA

T
Micsib 3HaueHHS
TpaBEHb 5,558 >0
4epBEHb 8,958 >0
JIUTIEHB 10,858 >0 - mepiof BimOopy
cepreHb 10,358 >0
BEpeceHb 5,558 >0 - Tepioj 3aKauyBaHHS
’KOBTEHb 0,258 >0
JINCTOMAJ -4,542 <0
IPY/JICHb -9,342 <0
CiueHb -11,742 <0
JIIOTHH -10,442 < 0
OepeseHb -6,042 <0
KBITCHb 0,558 >0

VY Bumajaky Koju cyma KOedilli€HTIB HEPIBHOMIPHOCTI CKJIAJa€ HYJIO, 1€
03HAYa€ MPO KOPEKTHICTh 3IHCHEHUX PO3PAXYHKIB.
3a koedilieHTOM MOKHA BU3HAUYUTH 00’ €MU BIIOUPAHHS Ta 3aKadyBaHHS razy:

Qi = chp.e.(l - Ki) (6)
Sk 13 KoedilIEHTOM NEPEBIPSIIOTH MPABUIIBHICTh PO3PAXYHKIB:

i=Jk

2.0=V, (7)

=Jn

3riIHO TAKUMH PO3paxyHKaMHu € MOKJIMBICTb BCTAHOBUTH aKTHMBHUH 00’ €MuU
ra3zy Ha KiHellb KO’KHOTO MiCAIIsl BiI0ODY.

BinOupannsi ra3zy 3aBXIu CTOIThCS BHUINE HIK 3aKadyBaHHsS, camMe€ TOMY
MOCJIIIOBHICTh HaTaHH 1H(OpMaIIito BiIOYBAETHCS CIIOYATKY JJI CE30HY BITOMPAHHS.

Po3paxyHKu TpOBOISATHCS MJisi BU3HAYEHHS 3aKOHOMIPHOCTI 3MIHM y dacil
TaKUX MapaMeTpiB:

- a0COJIFOTHOTO TJIACTOBOTO TUCKY

- a0COJIFOTHOTO BUOIMHOTO THCKY

- a0COJIFOTHOTO TUPJIOBOTO TUCKY

- migiopatu HeoOximHuii I'TIA Ta po3paxyBaTu HEOOXiIHY iX KIJIBKICTH Ta
peXUM podbOTH

BupaxaroTh 00’€M 3aka4aHOTO B TIUIACT AaKTHMBHOTO Ta3y depe3 TeMI
3aKadyBaHHS 1 yac 3aKauyyBaHHS 7,,,.

T3ax

Osor = JQ(T)dT (8)
0
HpOTe TaKO0> € MOXKJIMBICTh BU3HAYUTH 00€MHU 3aKa4YaHOI'0 B IIACT aKTUBHOIO
rasy yepes napaMeTpH IJI1acTa:
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O, (pe _pr |

n1 - ‘min
R,

Qs = 9)
* . o .
pI(S Pm - BHAYCHHA 61)1(}"—101“0 3BCACHOIO IIJIACTOBOI'O TUCKY, AKUHN 3AJICKUTD B1/]
4acCy 3aKadyBaHHA

P T Tsak
P =P 4-o-ni. T)dt 10
= B+ £ o) (10)
3a miHiitHOrO 3aKoHy (inbTparii GpopMyna ais 1e0ITy ra30BOi HArHITAJIBHOT
CBEPIJIOBUHU HA0YBa€ BUTIISALY:

— sub — *nn
ar) =4~ (11)
ne A, b - craji KOMIUIEKCH TapaMeTpiB, BEIMYHMHA SKUX BU3HAYAETHCA 32

dhopMyamu 13 MOMEPEITHHOTO PO3ALITY.
Tenaen1iro BUOIMHOIO TUCKY ITPH 3aKauyBaHHI BU3HAYAIOTh:

q(r)-z~ln\/b;

nin A (12)
PiBusaHs P,ys SBISAE COOOIO 3QJICKHICTH BUOIMHOTO THUCKY BiJ IIACTOBOTO
TUCKY. OCKUIbKHM TUTACTOBHM TUCK 3MIHIOETHCS B Yaci IMijl Yyac 3aKadyBaHHsI rasy, TO
naHa Qopmyna (GakTUYHO 3a/la€ AHANITUYHY 3aJIEKHICTh a0COMIOTHOTO BHOIMHOIO
THCKY B1JI TPUBAJIOCTI MPOIIECY 3aKauyyBaHHS ra3y B IUIACT.
PiBHSIHHS TUPIIOBOTO THCKY Ha OCHOBI (hopmysin AnamoBa HaOyBa€e BUTIISI:

Py =\[P2oe™S +0q(z ) 13)

ne 6,S - KOMIUIEKCHI TapaMeTpH,
1325102422, 72, 1=

cep*cep
0= e , (14)
0,068334H,
S = T (15)
Zeepleep

®opmyna Py, B 1anoMy BUNIaAKY — L€ 3aJ1€KHICTh TUPJIOBOTO TUCKY BiJ BUOTHHOTO
TUCKY B KOXKHUII MOMEHT 4acy 3aKadyBaHHS 7, . AJie 3rIHO 3 GOpMYJIOI0 BUOIHHUI

3aK *

0(c)-z-In- 2

THCK P, \/ P2+ Jn y CBOIO YEPry € CKJIaIHOI0 (DYHKIII€I0 Yacy 3aKauyBaHHS

ra3y B Iuact. Tomy B ocrarouHoMmy MiAcyMKy Qopmyna P, — ne anamiTuuHa
3aJIe)KHICTh BETMYMHU THPJIOBOTO THCKY BiJl 4acy 3aKauyBaHHs rasy y IiacT z,,,.

n-A

3nificHeHH aHalli3 y JaHuX JBOX MIAPO3JUIax, 1€ MIACYMOK OMNpaiibOBaHO1
BUXIJHOT 1H(oOpMalii BITYM3HSHUX Ta 3aKOPJOHHMX JpKeped 1H(opMalii.
besnocepenHiii po3paxyHOK TEXHOJIOTTYHUX PEKMMIB 3aKauyBaHHS Ta BiAOOpY Oy/ie y
JESKMX MOMEHTAax BIJIPI3HATHCS BiJ mojaHoi TyT iHopmarlii. btk geTanpHO MPo
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MOPSZIOK MPOBEICHHS PO3PaXyHOK SIKUK MU OyaeMo Oe3mocepeHb0 3aCTOCOBYBATH,
HaBelleHWH y po3aim 2. Bin 3acHOBaHWU Ha peanbHI METOIUIl Ta IMOCIITOBHOCTI
po3paxyHkiB pexumiB ekcruryatarii [ICIT mepkaBHOIO yCTaHOBOIO TIiJ3€MHOTO
30epiraHHs rasy.

3aBIAKH MOEIHAHHIO HaBeJEHOI iHpopMallii y JaHUX MiAPO3AIaX, Ta PO3KPUTTI
TEMU peajbHOI METOIMKH MIAPAXYHKY, € MOXKIIUBICTD TOETHATH. JETAIBHO JTOCIITUTH
Ta BJOCKOHAIUTH TOPSAOK TMPOBEAEHHS PpO3PaXyHKOBOI pPOOOTH Yy AaHii
KBaTi(iKaliiHii poOoTi.

CnucoKk BUKOPHCTAHOI JIiTepaTypHu
1. Cepentox, M. JI. [linzemne 30epiranns rasy : HaBu. noci0. / M. JI. Cepentok, b.
I1. CaBkis. - [Bano-®pankisebk : IDHTYHI, 2015. - 232 c.
2. Ilponecu migzemuoro 30epiranns rasy [ Tekct]: miapyunuk / M.A. dyans, JI.M.
[Mupin, E.A. ®enopenko. — J1.: HanionansHuit ripunuuit yaisepcurer, 2012. — 412 c.
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JOCJIIIZKEHHA CYYACHUX BUMOTI
BIOTEXHOJIOITTYHHUX BUPOBHUIITB TA PUHKY
IMYHOBIOJIOTTYHUX ITPEITAPATIB HA NTPUKJUIAII
IMPOBIOTHUKIB B YKPAIHI

KaTuncbka M.I'.,
KaH.apM.HayK

Biruncska B.O.
Yxkpaina

Y XXI cr. Oionoris craja mifiepoM mpupoao3HaBcTBa. lle 3ymoBieHo
HacamIiepesi 3pOCTaHHSM 11 MPAKTUYHUX MOMJIMBOCTEH, ii Mporpamye poJuIlo B
arpapHiii, MeIW4HINd, EKOJOTrIYHIA Ta IHIUX cdepax MisUIbHOCTI, 3JaTHICTIO
BUPINIYBaTH HAWBAXKIIMBIIIL TPOOJIEMHU SKUTTEMISUIBHOCTI JIOJUHU, B KIHIEBOMY
pPaxyHKY HaBITh BU3HAYATH JOJ1 JIt0/ICTBA (Y 3B'SI3KY 3 IEPCIEKTUBAMH O10TEXHOJIOT1H,
TEHHO1 1HXeHepii) Tomo. OaHie 3 HaBaKIUBIIMX (GOPM 3B'A3KYy CydacHOi 010J10Ti1
3 IPAKTUKOIO € O10TEXHOJIOT1I.

bioTexHonoTii — TEXHOJIOTIYHI MPOIECH, peai30BaHl 3 BUKOPUCTAHHSIM
O10JIOTIYHUX CHUCTEM - SKMBHUX OpraHi3MiB 1 KOMIIOHEHTIB J>KHUBOi KIIITHHHU.
biorexHonorii moB's3aHl 3 TUM, 1[0 BUHHUKJIO OIONEHHUM NIISIXOM, 3aCHOBaHI Ha
OCTAHHIX JOCSITHEHHSX 0ararbOx rajgy3ed CydacHOi Hayku: Oloximii 1 010(]i3ukw,
BipycoJiorii, ¢i3uKo-xiMii (epMeHTIB, MIKpPOOIOJOTii, MOJIEKYJISIpHOI O10JI0Ti],
TCHEeTUYHO1 1H)KEHEpIi, CEJICKIIMHOI TeHeTUKH, XIMIi aHTHO10THKIB, IMyHOJIOT1i Ta 1H.

Cam TepmiH «OioTexHoJorisy HaOyB momupeHHs B 1970-t1 pp. XX cr.

CyvacHi 010TeXHOJIOTIT 3aCHOBaHI TOJIOBHUM YHWHOM Ha KYJbTHBYBaHHI
MIKpOOpraHi3miB (0akTepiil 1 MIKpOCKOIIIYHUX T'pUOIB), TBAPUH 1 POCTUHHUX KIIITHH,
METOJIaX TeHHOT 1HXeHepli.

CaiTOBHI pUHOK (PapMaleBTUYHOI MIPOIYKIlii, OTPUMAHOI O10TEXHOJIOTTYHUMH
MeTOJlaMU, CTaHOBUTH TOHaJ 60% BchOro OI0TEXHOJOTIYHOrO pUHKY. Came ToMy
aKTyaJbHy TEMaTHKy O10T€XHOJIOTTYHHUX IMYHOOI10JIOTTYHUX TIpenapariB 0yjo oOpaHo
JUTSA JOCHIIKEHHS.

[IpoBenenunii HamMu OIJIAN PHUHKY OIOTEXHOJOTIYHUX IMYHOOIOJOTTYHUX
npenapariB Ha IPUKJIaal MPOOIOTHUKIB Ha OCHOBI JJaHUX BIJIKPUTOTO OCTYIY J03BOJISE
chopMyBaTH HACTYIHI BUCHOBKU:

1.Busznaueno, mo OI10TEXHOJOTIUHI MperapaTd — 1€ TPOPUBHUN BUHAXI]
CTOCOBHO JIIKyBaHHsS 0araThbOX XPOHIYHUX 3aXBOPIOBAHb, HAMPUKIAT,  aHEMII,
OHKOJIOT1T a0 1ykpoBoro niadety. [losiBa Takux G10TEXHOJOTIYHUX MpenapaTiB Hece
B c001 MeBHI MPOOJIEMHI MOMEHTH, TaKl sIK 3aBHCOKA I[iHA, 1[0 00yMOBJICHA BUCOKOIO
coOiBapTICTIO PO3POOKH Ta BHUTOTOBJICHHS, a TAKOX TPUBAIUNA TEPMIH JIIKyBaHHS
TaKUMU TIperapaTaMu.

Sx Buxim 3 mpoOieMu OpUTiHAIBHI MpenapaTv 3aMiHIOIOTh HAa TEHEPUKH, SKi
OUIBIL TOCTYIIHI, IEHIEB] Ta MAIOTh I0BEJIEHY O10€KBIBAJICHTHICTh OPUTIHANY, TaKy K
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Oe3neuHicTh Ta eekTuBHICTh. IIpoTe € Kkomi3is y TOMy, IO OlOCUMIPSUTM Maibke
HIKOJIM HE MO)KHa TOPIBHIOBATU 3 OPHUTIHAIBHUMH IperapaTaMy IIOA0 MOKAa3HHUKIB
e(eKTUBHOCTI Ta Oe3MeKn

Busnaueno, 1o A JIiKyBaHHS XBOPUX Ha JUCOAKTEpio3, TOOTO BiTHOBIICHHS
HOPMAaJIbHOT pOOOTH KWIEYHHKA, SIK MPABWIIO, BUKOPUCTOBYIOTHCS HACTYIHI TPYIH
npenapariB: Mpe0iOTUKHA, CHHOI0TUKH, MPOOIOTHKH. BHU3HAYEHO PI3HUIIO MK HUMH.
Tak, 3riznHo BOO3 mpobioTuku — 1€ KHUBI MIKPOOpPTraHi3MH, SIKi IpU BBEICHHI B
aJICKBAaTHIN KIJIbKOCTI CIPUYUHSIOTH TO3UTUBHUM €(PEeKT Ha 3J0pOB’s rocrnoaaps .

Jlo OCHOBHMX NPOOIOTHUYHHUX MIKPOOPTraHi3MiB BITHOCATH JaKTOOAIIUIN
(Lactobacillus), 6idino6aktepii (Bifidobacterium), mpomioHoBokucal OakTepii
(Propionibacterium),), ctpentokoku Buay Streptococcus thermophilus, 6akrepii poay
Lactococcus, a Takox cropoyTBOproroui 0akTepii, oco0auBo 3 poay Bacillus.

2.Bu3HadeHo Ta HaBe[eHO ()aKTOpPH TO3UTHBHOTO BIUIMBY (IMYHOJIOTIYHI Ta
HEIMYHOJIOT1YHI €(eKTH) BIJl BHUKOPUCTAHHA MPOOIOTHKIB, TaKOX HaBEIACHO
Kiacudikaiio MTpoOIOTUKIB 3a TEOPIEK MOKOMiHL (5 TMOKOJIHb MPOOIOTHKIB).
Busznaueno, mo Outst 25% BCIX 3apeecTpOBaHUX B KpaiHi TPOOIOTHKIB MICTATh JaKTO-
Ta 01¢1100aKTEPIi.

3.BusnaueHo HanexHicTh mpobiotukiB a0 kareropii AO7F, AO7E 3rimno ATC-
KJacuikanii, OKpecieHa CTpyKTypa MpoOIOTUKIB 3 TPYIH JIIKAPCHKUX MPENapaTiB.

4.B poOOTI AOCHIPKEHO AaCOPTHUMEHT NPOOIOTHKIB, SIKI BXOASTH B TPYILy
JKapchkux 3aco0iB. HacuyeHICTh MpOMOHYBaHHSA 3apeecTPOBAHUX MPOOIOTHKIB
ckiazae Ounpine 18 omuHMIG, BpaxoByroudm pi3HI Ao03u Ta ¢dacoBku. [llupuna
MIPOTIOHYBAHHS 3T1IHO TaOIuUIll cKiagae 0au3bko 10 aCOPTUMEHTHUX TPy, ITHOUHA —
Bix 1 1o 3.

Ha ocHoBi mi€i indopmMarii 3a3HadeHi OCHOBHI (DapMakoJIOTiuHI BIACTHUBOCTI
OCHOBHHUX HOMEHKJIATYPHHUX rpymn pOOIOTHKIB XIJIAK ®OPTE,
I[TPOCUMBIO®JIOP, Exteposkepmina, JIinekc, Jlanunodin, Earepon, MYTADJIOP,
Horypr, JIAKTOBIT ®OPTE, Hopmaryr. JocmimkeHo, mo 59% 3 HHUX
BUTOTOBJIAIOTHCS B KarcCybHINA popmi, 24% y BUTIIAL CyCHIEH3I.

5.Po3paxoBaHO 1HJIEKC aCOPTUMEHTHOI 3aJI€AKHOCTI BiJ[ IMIIOPTHOI CKJIaJ0BOI,
axuit nopiBHIO€ 100%. ['eorpadis BupoOHukiB npobioTukiB — €C, Benukodpuranis Ta
Kanana.

6./locnikeHa 1IHOBA MPOMO3UILsA PO3ApIOHMX LIH HA MNPOOIOTHKU 3 TpyNH
JTKApChKUX TpernapariB cTaHoM Ha >k0BTeHb 2021 poky, BuU3HAUYCHUN KOeDIIieHT
TKBIAHOCTI IIHU Ta Koe(imieHT moctymHocTi. Tak, po3npiOHa IiHAa BapirOETHCS B
cepenaboMy +- 60%. 3 87 mpobioTUKiB (pi3HUX 3a HA3BOIO Ta (OPMAMH BHITYCKY) Y
Tabnuii TUThbKK 4 MaroTh KoedimieHT y mexax 0 — 0,5, y mexax 0,5-1 — 13 mo3wurii, 1
TiTBKH Tipenapat « Enreposkepmina» Mae koeditieHT 1,1, 110 MOsSCHIOETHCS BETUKOIO
po306ixkHIicTIO (OUThIIe 100%) y pi3HMIN MK HAHOUIBIIIO Ta HAWMEHIIIOO IIHOK Ha
punky. Koediuient qoctynHocti Bapitoerses Biz 0,99 no 0,96.

6.CtocoBHO puHKy BAJIiB, AieTMuHMX AO0ABOK BM3HAYEHO OCHOBHUM MpOILIEC
PO3pPOOKH 1X perenTypH, JOCIIKEHO, 10 BU3HAUYCHHS KaTeropii «010J10T14HO aKTUBHA
nobaBKkay, «aleTHYHA J00aBKa» TOIIO HA 3aKOHOJABUOMY PiBHI Hapa3i HE ICHYE.
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7.11po610THKM Y BUTJISAII JI€ETUYHUX 100aBOK a00 BAJIiB MU MOXKeMO BIJTHECTH
10 ¢apManeBTUYHOTO cerMeHTy puHKY BAJIiB MikpOOiOJOTIYHOTO MOXOKEHHS,
npote 00’€KTUBHOMY JHociikeHHI0O puHKy BAJliB 3 mpobioTukamMu 00’ €KTHBHO
MEePeIIKOoKae BIACYTHICTh €IMHOI 1H(OpMaliiHOT 06a3u A aHami3y, TOMY PHHOK
BA ]I Mikpo010JI0Ti9HOTO MOXOKEHHS B YKpaiHi MPaKTUYHO HE BUBYAETHCS. €AUHUM
JDKEPEJIOM BIIKPUTOTO JOCTYMYy, 3BIAKM MM JICTaad TEBHY i1H(OpMaliio HaMu
3HAWICHO OAHE AOCipKeHH . Tak, 3ri1H0 HhOTO, TuToMa Bara bAJIiB 3 mpoGioTukammu
cepen ycix BAJliB cranoBuna 0,89%, konuBaHHS pPO3APIOHUX IIIH Ha 3a3HAYECHI
ACOPTUMEHTI MO3HIllT O0yJI0 HE3HAYHUM, TaKOX BUSBHUIIOCH, 1110 JIIKAPCHKI MperapaTu 3
poOI0TUKAMHU JTOCTYTIHIIII 3a IIHOTO.

8.B Vkpaini 1o BBeneHHs BilicbkkoBoro ctany bBAJliB 3 mpoGioTrkaMu
HaJ19yBajaock OiIbIe 160 acOpTUMEHTHUX MO3UIIH. BoHM MICTIThCA Yy 3-miaArpynax:
TETHYHI JOOABKM — IMYHOMOMYJSTOPH, MI€ETUYHI J00aBKH, MO0 CIPUSIOTH
HOpMaJTI3aIli 1 MATPUMII HOPMAIbHOI MIKpO(hIOpY KUIIIEYHUKY Ta A1IETUYHI 100aBKH,
0 CTPSIFOTh HOpMaTi3allii 1 miaTpuMIli HopMaibHOI Mikpoduopu. OTKe KUTBKICTh
n00aBOK 3 MpoOIOTHKAMU Mailke y &8 pasiB IMEpEeBHILYE KUIBKICTh JIKAPCHKUX
IpenapariB 3 NpOOIOTHKAMHU, IO MOSICHIOETHCA 3aKOHOM YKpaiHH, /i€ 3a3HA4A€ThCS
PO BIICYTHICTh HEOOXITHOCTI IXHBOI J€PKaBHOI PEECTPALIii.

Cnucoxk Jgireparypu:
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Metoand. noci6. / yki. Tyrait T. 1., I[loequaok, H.JI., Cepriituyk, H. M., Katuaceka
M. T. - K. : «Tankom», 2019. — 125 c.

2.Jlikapcbki  3acobu. dapmaineBTHUHAa po3poOKa  OIOTEXHOJOTIYHUX  Ta
oilosoriuaux mpoaykrtiB: Hacranopa CT-H MO3YV 42-8.1:2013. — K.: MO3 VYkpainu,
2013. - 13 c. — (Crangapt MO3 Ykpainn).

3.Ilopsimok  3A1ACHEHHS KOHTPOJIIO 3a BIANOBIJHICTIO  1IMYyHOOIOJOTTYHHX
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consensus document. The International Scientific Association for Probiotics and
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Nat Rev Gastroenterol Hepatol. 2014 Aug;11(8):506—14.

7. Gibson GR, Roberfroid MB. Dietary modulation of the human colonic
microbiota: introducing the concept of prebiotics. J Nutr. 1995 Jun;125(6):1401-12.

8. Sanders ME, Akkermans LM, Haller D, Hammerman C, Heimbach J,
Hormannsperger G, et al. Safety assessment of probiotics for human use. Gut
Microbes. 2010;1(3):164-85.

229



PHARMACY
DEVELOPMENT OF SCIENCE THROUGH THE LATEST TECHNOLOGIES AND THEORIES

9. Sanders ME, Merenstein DJ, Ouwehand AC, Reid G, Salminen S, Cabana MD,
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HEHPOHAYKA B IIJIOLUHI HOBITHIX
TEXHOJIOT'TYHHUX TPAKTUK: OPIJIOCODPCDHKI
ACIIEKTH

Cupopenko Jligia IBaniBHa,
TOKTOp (histoc. HayK, podecop,
KuiBchbkuii HarlioHabHUN yHIBepcuTeT iMeH1 Tapaca [lleBuenka

BypxnuBuii TEXHOJIOT1YHUN PO3BUTOK € B OCHOBI ICTOTHUX IMBLII3AIlIHHUX
3pyuieHb. Moa e mpo NBIC TexHOJI0T14HY CUCTEMY, sIKa € Pe3yJIhTaTOM B3aeMOIT
HaHO-, 010-, 1HQOpPMAIINHUX TEXHOJIOTIH Ta CIMOCOOIB KOTHITMBHOTO BIUIMBY Ta
BTpy4YaHHs. 30KpeMa, OIOTEXHOJIOTIYHI MPAKTUKH CHPUYMHWIA MaciTaOHe
MIPOCYBAaHHsI, IO BiI0OYBAIOThCS B 0araThoX raimy3ax Hayku. Cepen cydacHUX TPEHIIB
€ HaMIpU BIIKPUTTS TOHKHUX MEXAHI3MIB I MO3KY JIOJUHU, BIANOBIAAIBHHUX 3a
MOXJIMBICTh CBiioMocTi. Came TOMYy JOCSTHEHHS HEHPOHAYKH CTBOPIOIOTH TOM
HAayKOBUU JTUCKYPC, B SIKOMY HOIIYK (PLIOCOPCHKUX BIAMOBIIEH, AKI MPE3EHTYIOTh
PO3YMIHHSI CBIIOMOCTI, HaOyBa€e HOBHMX cMHUCIIB. DaHTACTUYHI JIOCATHEHHS B
BIIKPUTTI TOHKHX HEUpOOIONOTIYHUX MEXaHI3MIB, IO € B OCHOBI IMi3HaHHS,
PO3yMIHHS, ITaM’SIT1, EMIATIi TOLIO, pOOJISTh HEHpOHAYKy cuMBOJIoM 21 cT. BogHouac,
MIOITYK BIJIMTOB1/IEH Ha TPOOJIEMH] MUTaHHSA, K1 TOCTIIHKY€E HepoHayKa, 3aJIe)KUTh Bij
HOBUX JIOCATHEHb B Tally31 HOBITHIX O610TexHOJOTiiH. CaMe BOHU J103BOJISIIOTh YUEHUM
3MIMCHIOBATA JIOCHIIHUIIBKI BTPYYaHHS B CTPYKTYpPH MO3KY Ha pI3HUX pPIBHSX,
BKJIFOYAIOUYM MOJIEKYJIIPHUM Ta T€HHUMU.

Hetiponayka — KOMIUIEKCHA Tally3b, IO MOEIHYE HA MIKIUCIUTITIHAPHINA OCHOBI
HayKOB1 JUCHMILTIHU 010J10Tii, TICUXOJIOTIi, JIHTBICTUKH, MEIUIIMHHU, 1HPOPMATHKH
TOIIO, X KOHIIENTYyalbH1 Ta METOAOJIOTTYH1 MiX0au. OO’ €KT BUBUECHHS — IIEHTpaIbHA
HEpPBOBA CUCTEMa Ta MO30K JIOAWHU. MeTa AOCHIIKEeHb B Tally3l HEUPOHAYKH -
MpEACTABICHHS (YHKIIOHYBAHHS O3HAYEHOTr0 O0’€KTy K IUIICHOI CKJIAIHO
OpraHi30BaHOI CHCTEMH, sIKa TapaHTYE JIF0JICbKY KOTHITUBHICTb — 31aTHICTh BITUYBaTH,
MUCIIUTH, TIOSICHIOBATH, 3allaM’ATOBYBaTH, CIIIBUyBaTH Ta OArato iHIIOTO, 110 3arajioM
BIIHOCSITh J0 JIIOJICHKO1 CBiIoMOCTI. OTxe, HelpoHayKa — 116 BUBUCHHS CBIJIOMOCTI
HAayKOBHUMH JOCITITHAIIBKUMHU TEXHOJIOTIYHUMH TIPAKTUKAMH.

Haiickmanuimi HEpBOBI MpoIeCl BUBYAIUCSA B MeXaxX Takoi ramysi O10iorii, sk
(1310J10T1s1 IEHTPAILHOT HEPBOBOT CHCTEMH Ta (h1310JI0TisI BUIIIOT HEPBOBOI A1SITLHOCTI.
OcHoBHA yBara MpUAUIIIACS KOpl TOJOBHOTO MO3KYy Ta 1i (yHKIIOHAJILHUM
cTpyktrypam. IlepcnekTuBHMI pO3BUTOK O10(]i3uKHU, 610XiMii, TICTOJIOTII, ITUTOJOTI]
PO3IIMPHUB EMIIIPUYHI Ta KOHUENTYaJbHI MOKJIMBOCTI BUBYEHHS MO3KY. Ta CTBOPUB
YMOBH JJIsl CTAHOBJICHHSI KOMILIEKCHO1 rany3i — HeiipoHayku. HoBi pe3ynbTaTu Oyiu
HaJlaHi O10TEXHOJOTIYHMMH TIpaKTMKaMH - B MOJICKYJISIpHIM O1oJiorii, 30Kpema
BUBYCHHSIM BIUIMBIB T'€HIB Ha OyJOBY MO3KYy Ta KOMIT IOTEPHUMHU TEXHOJIOTISIMH,
30KpeMa JOCIIKEHHSIMU B rajy3l KOMIT FOTEPHOI HEBPOJIOTIi Ta eNeKTpo(i310JI0Tii.
BukirouHa Ck1aiHICTh MO3KY JIFOJIMHU JIEMOHCTPYETHCS 3J71ar0/IKEHOI0 pOOOTOr0 01151
CTa MUIbSAPAIB HEHWPOHIB Ta CTa TPUJIbHOHIB CHHAICIB, 110 MOB’sI3aHI B MEPEXI.
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[IpuyomMy, BUSIBUIIOCS, IO CTPYKTYypa CUHANITUYHUX 3B’SI3KIB MOKE B MPOIEC] KUTTS
3MIHIOBATHCS. SIK JEMOHCTPYIOTh Cy4YacH1 JOCIIKEHHS, 3 010TeXHOJIOT1sIMU OB’ 13aH1
HOBi yCITiXH B JIOCTIi/DKEHHI Ta JTiKyBaHHi. MeThcs npo GioTexnonoriuni maboparopHi
MIPaKTUKHU — PO3POOKY MPUCTPOIB HA YHIIL, SIKI JO3BOJIAIOTH MOCUJIMTH PEreHepaniifi
MPOIECH Y BIAPOCTKAX HEUPOHIB, 30KpeMa — aKCOHIB. BIOTEXHOJOTTUHMM MMiIX1]
JI03BOJIMB OOTPYHTYBATH MOTY>KHI MOJIMBOCTI ONITOT€HETUKHU. « ONITOreHEeTUKA Hapasl
€ HaliCy4acCHIIIMM METOJIOM JIOCHIIKEHHSI HEPBOBO1 CUCTEMHU HA OCHOBI aKTUBHOCTI,
10 JI03BOJISIE TIPOBOJAUTH OUIBIN CHeNU(PIUHY KIITUHHY CTHUMYJISIIIO CBITJIOM MEHIII
1HBa3UBHUMM METOJIaMH TOPIBHSHO 3 KJIACUYHOIO E€JEKTPUYHOIO CTUMYJISIIEIO, alie
IPU3BOJIMTH J10 OLIBII aanToBaHoi (iziogoriaHoi BiamoBian (1).

Heiliponayka - 116 MUDKIUCHUIUIIHADHA Taly3b, IO BKJIfOYa€ O10JI0T14HI1
JTUCHUIUIIHYM, KOTHITUBHI JUCIUIUIIHUA, MEUYHI Tajly31 Ta TEXHOJOT14HI NMpakTUKu. B
BUBYCHHS MO3KOBHX CTPYKTYp Ta MpPOIIECIB 3ailydeHl HeHpodiziomnoris, HeHpoxiMmis,
MOJYKYJISIpHA HelpoOiooris, HEHpPOTiCTOOT S, HEHPOLIUTOJIOT S,
HelipodapMakoIoris, HelpoaHaToMisl, dbyHKI[IOHATbHA HelpoaHaToMis,
nicuxo(izionoris Toio. Jlo mpodiaem ToCHiKEHHS [TUX HEUPOO10JIOTTYHUX JTUCIUTLIIH
BIJIHOCSATHCS MOJIEKYJISIPHI OCHOBU JIISUIBHOCTI KJIITUH HEPBOBOI CUCTEMH, HEUPOTEHE3,
MIrpaiisi HeWpOHiB, KJIITMHHA MpoJidepanis, HeHpoMeaiaTopyu, HEUpOIMyHOJIOT1s,
CEHCOpHa 1HTerpaiisi, 0OayeHHs KOJbOpIB, COH, CEpIEBI PUTMU Ta OaraTo I1HIIHUX
MTATaHb.

KorHiTuBHI AMCHMIUIIHU, 110 3aJIy4eHl 70 chepu HeUpoHAyKH - I1e apeKTHBHA
HeWpoHayKa, HEWPOJIIHIBICTHKA, COIlllaJibHa HeWpoHayka Touo. MeauyHa Trijika
HEHpOHAyKH BKJIIOYA€E IICUXIATPil0, HEUPOIICHUXOJIOTII0, HEMpOmaTajorio TOLIO.
KorHiTuBHI Ta TEXHOJOTIYHI Tally3l BHMBYAIOTh CBIJOMICTH B MeEXaX BIACHHUX
MpEAMETHUX Tally3ei Ta BIAMOBIIHUMH METOJIaMU, 3BKAIOYM HA EMITIPUYHI Ta
KOHIICTITyaJIbHI  pe3yJIbTaTh HEHWPOOIONOTISHUX HayK. TeXHOJOTIYHUI Hampsam
HEUpPOHAYKH PO3BUBAETHCS 3aBISKH CYYAaCHUM OIOTEXHOJIOTIYHUM TMIpaKTHUKaM —
HEHWPOIH)KEHEPHUM Ta HEMPOKOMI FOTEPHUM AOCTIKEHHSAM.  Benuue3Huil mpopus
B BUBUEHHI MO3KY — MOJIEKYJIIpHa Helipodizionorid. CeKBeHyBaHHSI T€HOMY JIFOJAUHU
J03BOJIMJIO TPUITYCTUTH POJb TMEBHUX TEHIB SK OCHOBH YCIIIIHOTO 3MIHCHEHHS
JHTBICTUYHUX QPYHKIIHA MO3KY.

CTBOpeHHsI Ta BUKOPUCTAaHHS O10TEXHOJOrH HE OOMEXKYEThCS J1a0OPATOPHUMU
BIUTMBAMM, & 3a/1a€ HOB1 PaKypcH PO3YMIHHS dUBOTO — SIK €IHOCTI MPUPOJHOTO Ta
mTyyHoro. CydacHi Ol10TEXHOJOTIT SIK CKJIQJIHE IIJIE€ BKJIOUEHI B IHINY CKJIAIHY
cuctemy — NBIC- Texnonoriuny cuctemy. BoHa € pe3yiapTaToM B3a€EMO/I1i YOTUPHOX
HayKOBO-TeXHOJOTTYHUX cdep: N — Ha"orexHosorii; B — O6iorexnomorii; [
iHdopmariitnux texuosorii; C - korHiTUBHHX Hayk (2, ¢.90). Taka iHTerpaibHa
CUCTeMa 3JIHCHIOE BIQUYTHI LMBUII3AlLIiHI BIJIUBU — BHUKOPUCTAHHS IMITYYHHUX
HEUPOHHHUX MEPEXK, TYYHOTO 1HTETIEKTY.

CyuacHi 610TE€XHOJIOT11 MPUHIIUIIOBO BIIPI3HAIOTHCS BiJl TPAIULIIMHUX TEXHOJIOTIH.
OcTaHHI CTBOPIOBAIMCH SIK BUKOPUCTAHHS MPUKIAJHUX HayKOBUX 3HaHb. CydacHi kK
010TEeXHOJIOT1 BUHUKAIOTh Oe3mnocepeaHbo B cdepl (PyHIaMEHTATbHUX HayKOBHX
JOCTIKEeHb, caMe MPOBEIACHHS SIKUX MOTpeO0ye BUKOPUCTAHHS JIOBOJII BUTOHUEHUX
TMOCIIIIHALIBKUX TEXHIK Ta TEXHOJIOTIH.
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HaykoBi nocnimxenHs B cdepi cydacHUX OIOTEXHOJIOTIH BHUKOPUCTOBYHOTH
npaktuku JIHK-monudikamiif, kI1oHyBaHHS, KJIITUHHOI Ta TEHHOI 1HXEHepii TOIIO.
CyuyacHi 610TEeXHOJIOTI1 BTUIIOIOTh CHHTE3 O10JIOTIYHUX 3HaHb, MEAUYHHUX 3HAHB Ta
MEIUYHUX TPAKTUK Ta PETrYJIOITHCSA IMIHHICHUMU (MOpaIbHUMH) BUMOTraMu. Take
CTOCYEThCS MPAaKTUK TpaHcmianTosorii, EK3 (ekcTpakoprmopanbHOTO 3aIuTiTHEHHS),
ITACTUYHOI X1pyprii TOIIO.

[lepekoHTMBUM TPUKIAAOM CHHTE3Y (yHAaMEHTAIbHUX JOCHI[DKEHb Ta
COITIaJIbHUX MPAKTHK € CYYacHI1 JIOTIOMDKHI pEeNPOAYKTHBHI TEXHOJIOT1T — 3aIlTiTHCHHS
in vitro (EK3), 3aragpHO-reHOMHI JOCHIKEHHS acollialliii — aHa3 3B’S3Ky MIXK
reHOMHHMMHU BapianisiMu Ta perotuniyaumMu o3Hakamu (GWAS). 3okpeMa, TeXHOJIOT s
PGD — reneruuHwmii AiarHo3 mnepes iMIUIaHTaII€l0 eMOPIOHIB — J03BOJISIE TPOBOAUTH
CKpUHIHT eMOpIOHIB Ha HAasABHICTh TaKUX IMPOOJIeM 31 370pOB’SM, SK, HANPUKIA],
XBOpoOa XaHTIHITOHA, CUHAPOM Mapdana, MyKOBICIIHI03 Ta 1HIII BiJIOMI T€HETHYHI
po3nanu (3). Sk BUIHO 3 HABEICHUX BUIIIE MIPUKIIAAIB, CEpe]] CydacHUX O10TEXHOJIOT i
€ TMPAKTHKU JIIOJACHKOTO TBOPEHHS HOBHUX O10JOTIYHUX O0O0’€KTIB Ha OCHOBI
EKCIIEpUMEHTAILHUX BTPyYaHb Ha TCHHOMY Ta KIITHHHOMY piBHSX. OTke, HAEThCS
PO MPOCKTYBAHHS Ta KOHCTPYIOBAHHS 010710T1YHUX cucTeM. OCTaHH1, TAKUM YUHOM,
Ha0yBalOTh O3HAK IITYYHOCTI. Tak B pe3yJbTaTl BUHHKAIOTh CKJIAJHI LIUIICHOCTI —
IITYy4H1 O10JIOTIYHI, a TOYHIiIIEe, OIOTEXHOJOTIYHI CHUCTeMH. SIK NpUHANEXKHI [0
010JIOTIYHOTO, BOHM MOXYTh BBAXKaTUCS NPUPOJHMMH (HATypaJbHUMH), MAalOTh
O3HAKM CKJIQJHOI IUIICHOCTI, 3IaTHOCTI JI0 camMOOpraHi3aiii Ta camMOpo3BUTKY. Sk
pe3yibTaT MPOEKTYBAaHHA Ta KOHCTPYIOBAaHHSA, TaKi CHUCTEMH € IITYYHUMH, HE
BTpayaroyu Mpu IIbOMY Ha3BaHMX BUIIE O3HAK — CKJIQJHA IIIICHICTb, 3JaTHICTh 10
camooprasizaiii Ta caMOpPO3BUTKY 1 JO HEJIHIMHOI MOBEIIHKH, SKa O3HAYae€, 10
MPOTHO3YBATH MOBE/IIHKY TAaKUX CHCTEM JOBOJII CKJIAJHO, a O Touku Oidyprari —
MIPOCTO HEMOXIIUBO. TOMY eKCIIepUMEHTAIbHE TBOPEHHS MITYYHUX 010TEXHOJIOTIYHUX
CUCTEM, K€ IPYHTY€EThCS Ha HACYyYaCHIIIMX METO/IaX F€HHOT 1HXXEHepIi (B ILIUPOKOMY
CEHCl), MOJEKYJIspHOi Oiloyiorii, HeWpoOioJorii € BTPyYaHHAM JIIOJUHUA B
(byHIaMEHTaJIbHI OCHOBM KHBOTO SIK CKJIQAHOTO IJIOTO, IO MOXE MAaTH
Hernepea0avyBaH1 HACTIAKY.

OTxe, OOCHIAHUK, BIAMOBIIHO, 1 CYCHUILCTBO, BCEe OUIbIIe «Oepe miJa CBIA
KOHTPOJIb» KHUTTEBI MPOILIECH JIOAWHU. B TIPYHTOBHOMY aHAIITUYHOMY OTJISII
MO>KJIMBOCTEH, POOJIEM Ta MEpPCIEKTUB TeXHOJorli peaaryBanHs renomy CRISPR
C.B.Kowmicapenko Ta C.I.PoMaHIOK HarojaomyoTh Ha MAaCIITAOHUX MOXKJIMBOCTSIX ITi€T
TEXHOJIOT1i B Ppi3HHX cdepax HAyKd Ta COIIATBLHOTO KHUTTSA. AJie, BOJHOYAC,
3ayBaXxyl0Th, [0 «HEBIAOMO, SIK BIJJpearye opraHi3M JIIOJAUHUA HA BTPYYaHHS B T€HOM.
Tomy MOXIUBICTh pelaryBaHHs TEHIB JIIOJAWHHU OApa3y MOPYIIWIA HU3KY CTHYHHX
pobiem» (4, ¢.40).

[Torpeba ocMuciuTH CcUTyallil0 HEHpOHAYKH - ii €MiCTEMOJIOTIYHHUIl cTaryc,
KOMILJIEKCHICTh Ta MDKIUCHUIUIIHAPHICTh, METOAOJOTIYHI POrpaMH, MEPCHEKTUBH,
HaMmipy BTpy4aHHs B ¢uiocodchky mnpobsiemMaTuky (mpobiema CBIJOMOCTI) -
BUSIBWIACS B MocTaHH1 «dinocodii HelipoHayku». BoHa npe3entye pyHmamMeHTaIbHe
¢dutocodcbke MNUTAHHA — B3aEMHUHHM CBIJOMOCTI Ta MO3KY, 3HaxXOAsS4Yd Baromi
apryMEeHTH, 110 CXWISIOTh Tepe3u B OIK HayKd, BUMAaraloyu Mpuciyxatuca 10 ii
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pe3yJIbTaTiB B BHBYCHHI MO3KY SK TaKUX, IO MPOJMBAIOTH CBITIO HA PO3YMiHHSA
CBIIOMOCTI. 30KpeMa, B TMOLIYKY BIJAMNOBied HAa TMHUTAHHA: YOMY JIOJAMHA MOXKE
Mi3HABATH, CIUIKYBATUCS 3 IHIIMMH, MAaTH CBOIO KAPTUHY CBITY?

[Tonryk BiAMOBiAI HA 11€ TaKi MUTAHHS 3MIACHIOETHCS 3 TTO3UIIINA TOCTHEKIACHIHOT
HAYKOBOI paIllOHaJIbHOCTI HA Cy4YaCHUX O10TEXHOJOTTYHUX NpakTuk. Hamr Mo30k — 11e
CKJIaJiHa TIporpama, y BIIIMOBIIHOCTI 3 SKOKO Ji€ CBIIOMICTh. | 6€3 siK0i CB1IOMICTH
HemoxxuBa. OJHAK, SK BHXOJWUTh TakK, IO «TEXHOJIOTIS» CBIJIOMOCTI — MO3KOBI
CTPYKTYpH, HEHPOHHI MEpeXi B NPHUHIMUIN Yy JIIOACH 1IeHTUYHI, a Cy0 €KTUBHUIMA
JIOCBIJI, BHYTPIIIHSA KapTHUHA CBITY — BJACHI, pi3HOMaHITHI. MoBa He mpo Te, IO
KyJbTypa, MOpaib, MpoQecis TOmO0 BIUIMBAIOTh HA CBITOCIHPUUHITTA Ta
cBiTopo3yMiHHS. [IUTaHHS B iHIIOMY: YOMY 1 SIK MO30K CTBOPIOE BPayKESHHSI.

OTxe, BUCOKa MPOAYKTHBHICTH B3a€MOJIi HEHpPOHAYKH Ta O10TEXHOJIOTTYHHX
MPaKTUK CIPHSIE TOTYKHOMY ITPOCYBAHHIO B PO3YMIHHI B3a€EMUH MO3KY Ta CB1JIOMOCTI,
MIOPOJKYIOUM TIPH IIbOMY HOBI CKJamgHl (i10cOdChKI, METOAOJIOTIYHI Ta ETHYHI
MTATaHHS.
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OCOBJIMBOCTI MEHTAJIBHOT'O 3JOPOB’S1 Y
310bYBAUIB 3AKJAlY BUIIIOI OCBITH

3inyenko Caitiiana BosionumupiBHa,
BUKJIaJa4 Kadeapu aaMiHICTPaTUBHOTO Ta 1HPOPMAIIIITHOTO
npaBa CyMCBHKOTO HaIllOHAJILHOTO arpapHOTO YHIBEPCUTETY

ba3unabcbka Anacracis FOQpiiBHa,

CTYJEHTKa 3 KypcCy

IOPUANYHOTO (PaKyIbTETY

CyMCBKOTO HaIllOHAJIBHOTO arpapHOTr0 YHIBEPCUTETY

Ilampuubka I'anna BikropiBHa,

CTyZEHTKa 6 KypCcy

(hakyJIbTETYy BETEpUHAPHOI MEIULIUHU

CyMCBKOTr0 HalllOHAJIbHOTO arpapHOro YHIBEPCUTETY

MeHTalbHU# CTaH CTYACHTCTBA € (PYHAAMEHTOM HE JIMIIE YCIIITHOTO HaBUYaHHS, a
1 nonmaneoi npodeciiinoi peam3anii. [lepion 3m100yTTs BHILOT OCBITH 30iraeTbes 3
KpHU3010 MI3HBOI IOHOCTI Ta PAHHbOI JOPOCIOCTI, IO XapaKTEPU3Y€ETbCS IMOIIYKOM
IZICHTUYHOCTI Ta NMpodeciiHUM caMOBU3HA4YeHHSIM. B ymMoBax cy4yaCHUX BHKJIMKIB
(mucTaHLIfHE HaBYaHHS, BOEHHHUH CTaH, €KOHOMIYHA HECTaOlIbHICTh) MHUTAHHS
30epeKCHHs] MEHTAJIBHOTO 3/I0pOB’S CTAa€ TPIOPUTETHUM JJIE  OCBITHBOTO
MEHEHKMEHTY [3].

[Icuxonoriyde 6marononyqus 3100yBaviB 3aJI€KUTh Bl KOMIUIEKCY (DakTopiB, siKi
MOKHA PO3AUIATH HA TpH rpynu [1]:

- akaJeMIYyHl YMHHUKM — 1€ €K3aMEHallliHl CTpecH, BUCOKE 1H(popMaliiiHe
HAaBAHTAKEHHA, CTpax HEBIAMNOBIAHOCTI OYIKYBaHHSM, aJanTaiis A0 HOBUX (opM
HABYAHHS;

- COUIAJIbHO-TICUXOJIOTIYHI — 1€ BIAPUB BIJ OaTbKIBCHKOI POJUHU, 3MIHA
COLIAJIbHOTO KOJIa, HEOOX1IHICTh CAMOCTIIHOI Ooprasizanii mooyTy Ta (1HaHCIB;

- ©eK30reHH1 (30BHIIIHI) — 1€ Oe3MeKOBl PHU3MKH, BUMYLIEHE IEpPEMIIECHHS,
1udpoBa BTOMA BiJl TOCTIHHOTO nepeOyBaHHs B OHJIalH-cepenoBu [1].

Crporoasi (haxiBiil BCe 4acTille KOHCTATYIOTh 3pOCTAaHHS CUMITOMIB Jie3aanTariii
cepen crymentiB. Cepen HaWOULIBII PO3MOBCIOMKCHUX JECTPYKTUBHHUX CTaHIB Yy
CTYICHTCHKOMY CEPEIOBHUIIl BapTO BUIAUIMTH IiJIBUIICHY TPHUBOXHICTh, SKa
MPOSIBIIAETECS Y (POHOBOMY 3aHETOKOEHHI Yepe3 HEBU3HAYCHICTh MalOyTHBHOTO Ta
HaaMipHY (ikcaiiro Ha ycmimHocTi. Ile 9acTo cynmpoBOMKYEThCS aKaaeMidHUM
BUTOPAHHSM — TIMOOKUM €MOIIHHUM BUCHAXCHHSIM, 32 SIKOTO CTYACHT BTpadyae Oyib-
AKy MOTHBAI[I0 10 HaBuyaHHA. CUTyallisl MOTIPIIYETHCS XPOHIYHUMHU MOPYIICHHSIMU
pEXKUMY CHY Yepe3 XaoTUUHUH rpadik HAaBaHTAXKEHb, a TAKOXK COL1AJILHOIO 130JISIIIIETO,
10 CTajla KPUTUYHUM HACJI1IKOM TPpUBAJIOTro NiepeOyBaHHs B AUCTAHIIHHOMY (hopmari

12].
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CyvacHul 3akiaj BHUIIOI OCBITH BXXKE HE MOXKe OOMEXyBaTucs julie (yHKIIEH
«pETpaHCIATOpa 3HAHBY, BIH Ma€ €BONIOIIOHYBATH y TEpaleBTUUHUN Ta Oe3MeuHui
MpOCTIp, J€ OCOOHMCTICHMI PO3BUTOK 3100yBada OCBITH BaXXUTh HE MEHIIE 3a
npodeciitni komneTenii. J{s peanizaliii i€l crpaTerii MU IPONOHYEMO BUALTUTH TPU
MaricTpajibHi HallPsIMKU MPAKTUYHOL TISTBHOCTI. A came:

1. MonepHi3aillisi ICUXOJIOTTYHOTO CyHpoBOAYy. MoBa iiie He MPOCTO Mpo KabiHET
NICUXOJIOTa, a TMpO PO3TalyXeHy CHCTEMYy CEepBICIB: BI 1HIWBITYaJIbHOTO
KOHCYJIFTYBAaHHSI 3 JOTPUMaHHSIM €THUYHOIO MPOTOKONY JO aKTUBHOI'O TPEHIHTOBOIO
HaB4aHHsI. OCHOBHHMI (OKYC TyT — Ha PO3BUTKY EMOI[IHHOTO IHTENEKTY, IO €
(hyHIaMEHTOM TICUXOJIOT1YHOI CTIMKOCTI.

2. Iaterpamis mnporpaMm po3BUTKYy M akux HaBu4ok (Soft Skills). Ceoromni
KPUTUYHO BAXJIMBO HABYUTH CTYJACHTA METOJIIB «MEHTAIbHOI T1T1€HN», TEXHIK TalM-
MEHEKMEHTY Ta, 1110 HallBaXKJIMBIIIE, TUIEKATH B HBOMY PE3UIILEHTHICTD — 3[JaTHICTb
HE MPOCTO BUTPUMYBATH CTPEC, a BIIHOBIIOBATHUCS MICJIs HBOTO.

3. ®opmyBaHHS IHKIIO3UBHOT eKocucTeMU. Lle cTBOpeHHs TaKkoro cepeioBuIIa, Jie
MPUHLKN TIOBard JI0 PI3HOMAHITHOCTI € OCHOBOMOJIO)KHUM. KoskeH 37100yBady,
HE3JIEKHO BiJ HOro 1HJMBIAYyaJbHUX OCOOJIMBOCTEN YU JKUTTEBOTO JOCBIY, Ma€
B1/IYyBaTH 0€3yMOBHY MIATPUMKY Ta MPUHAJIEKHICTb JO aKaJEMIYHOI CIIIJILHOTH.

OTtxe, 30epekeHH MEHTAIBHOTO 370pOB’s 3100yBayuiB NOTPEOyE KOMILIEKCHOTO
niaxony. PekomMeHAyeTbcs IHTETpyBaTM B HaBYAJbHI IUJIAHU KOPOTKI KypcH 3
MICUXOJIOTTYHOI CaMOJJOTIOMOTH, 3a0€3MEYUTH JOCTYITHICTh MCUXOJIOTIYHOT MIATPUMKHU
24/7 (uar-00TH, TapsAYl JiHI1), CTUMYIIOBATH PO3BUTOK CTYIEHTCHKUX CIUIBHOT JJIs
3arno0iraHHs MOYYTTIO CAMOTHOCTI.

MeHTaJIbHO 3/10pOBa MOJIOAL — I 1HTEJICKTyaJdIbHUN KalliTan Hallii, 3/aTHUH 10
BIJIHOBJICHHS Ta PO3BUTKY JIEPKaBH y MiCIIKPU3OBUHN TEPIO/.
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PO3BUTOK 3EJEHOI'O TYPU3MY B IIEPIO]
MMOBHOMAIITABHUX BIMCHKOBHUX JIA AIK YMUHHUK
EKOHOMIUYHOI CTUKOCTI PEI'IOHIB

I'anin IBan I'eopriiioBu4

JlaBpyk Anapin MuxainaoBuu
YepHiBelbkHii KOOTIEpaTUBHUHN (axOBUI KOJIEHK €KOHOMIKH 1 TipaBa
M. UepHiBi

Boenni naii Ha Teputopii YKpaiHM CHOPUYMHIIA TIHOOKI TpaHcdopMmarii y
COIIaTbHO-EKOHOMIYHOMY JKHTTI JepKaBH, CyTTEBO BIUIMHYBIIM Ha BCl chepu
rOCIOJAPChKOT TISIIBHOCTI, 30KpeMa TYpHUCTHYHY Traily3b. MacoBe CKOpPOYEHHS
TYpPUCTUYHUX TIOTOKIB, PYHHYBaHHS 1H(QPACTPYKTYypH, 3HUKEHHS 1HBECTHUIIAHOT
MPUBAOJIMBOCTI PEriOHIB 3yMOBIIJIM HEOOX1THICTh MOMIYKY aJlbTepHATUBHUX HANPSIMIB
PO3BUTKY TypU3MY, 3aTHUX (DYHKIIIOHYBAaTH B YMOBaX MiJABUIICHUX PU3UKIB.

Y 1pbOMy KOHTEKCTI OCOOJIMBOI aKTyallbHOCTI HaOyBae 3e€JCHHU Typu3M, SIKUN
0a3yeTbcsi Ha BHUKOPUCTaHHI TPUPOIHHUX, KYJIBTYpPHHUX Ta JIIOACBKUX PECYpCIiB
CIbCHKUX TepuTOpiii. Mloro po3BUTOK y mepion BifiHH MO)ke BHKOHYBATH HE JIHIIE
€KOHOMIYHY, a i COLIaJIbHY Ta TYMaHITapHy (PyHKIIIi, COPUSIOYN T1ATPUMII MICIEBUX
rpoMa/l, 3aiHATOCTI HACEJICHHS Ta MICUXOJOTTYHOMY BIIHOBJICHHIO TPOMA/ISIH.

3eneHUl TYpuU3M pPO3IVISJAEThCS K (PopMa TYPUCTHUHOI AISIBHOCTI, IO
3IIUCHIOETHCS TIEPEBAXKHO Y CLIBLCHKIA MICIIEBOCTI Ta OPIEHTOBaHA HA BUKOPUCTAHHS
MPUPOJHUX PECYPCIB, TPATUIIAHOTO CMOCOOY JKHUTTS, KyJAbTYpPHOI CIAIIIMHUA Ta
€KOJIOTIYHO Oe3MeYyHUX BHUJIIB BIAMOYMHKY. Y HAyKOBUX JOCIHIJKEHHSX BIH
TPAKTYEThCS SIK CKJIAJIOBA CTAJIOTO PO3BUTKY, IO MOEAHYE €KOHOMIYHI, COIIaJIbHI Ta
€KOJIOT1YH1 IHTEPECH.

OCHOBHUMH TPUHIIUIIAMHU 3€JIEHOTO TYPU3MY € €KOJIOTiYHa BiJIMOBIIAILHICTS,
30epeKEeHHsI MPUPOTHOTO CEPEAOBHINA, MATPUMKA MICIIEBUX TPOMAJT 1 MO IS PU3aLlis
HaIllOHAJIBHUX TPaAMIliil. Y MHUpHHUIA Yac 3eJIeHUid Typu3M BUCTyNa€e e(PEeKTUBHUM
THCTPYMEHTOM JuBepcHudiKallii TOXOIB CUIbCHKOTO HACEJIEHHS, a B YMOBaxX BIHU —
HaOyBa€e JOIAaTKOBOTO 3HAYCHHS SK BIIHOCHO OC3MEUHMM Ta JIOKATI30BaHHH BH]
TYPUCTUYHOI I1SUIBHOCTI.

BoeHHuli cTaH npu3BiB A0 PI3KOr0 CKOPOUYEHHSI MI)KHAPOJHOTO Ta BHYTPIIIHBOTO
TypU3My, OCOOJIMBO Yy perioHax, IO 3a3Haju aKTUBHUX OoHoBHMX [ii. BomHouac
BIJIHOCHO O€3MeyYHi 3axiJHl Ta IEeHTpajbHI 00JlacTi YKpaiHuW CTallid OcCepeaKaMu
BHYTPIIIHBOI Mirpaiii HaceJeHHs, W0 CTBOPUJIO TMEPEIyMOBH JJIi PO3BUTKY
JIOKAJIbHUX (OPM TypH3MY, 30KpeMa 3eJICHOTO.

3elieHnid Typu3M y Tepioa BiMHM TpaHCHOPMYETHCS, MOEAHYIOYH TYPHCTHYHI,
comianbHi Ta BoJOHTepchKi (yHkmii. CamuOu 3eIeHOro Typu3My  YacTo
BUKOPHUCTOBYIOTHCS SIK THMYACOBE YKHUTIIO JIJI1 BHYTPIITHHO TIEPEMIIIEHUX 0C10, MiCIIs
TICUXOJIOTIYHOTO BiJTHOBJICHHS, IIEHTPU JIOKAIHHOI €KOHOMIYHOI aKTMBHOCTI. Takum
YUHOM, 3€JICHUW TYpU3M CIPHUSAE€ 3MEHIIECHHIO COIIaJbHOI HANpyrw Ta MiIATPUMII
KUTTETISIIBHOCTI TpOMa.
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Po3BUTOK 3€7I€HOTO TYpU3MYy B yMOBaX BIHHU Ma€ BaXJIMBE COL1aJIbHO-€KOHOMIYHE
3HaueHHs. [lo-mepie, BiH 3a0e3mnedye A0MaTKOBI JHKEpesia JOXOMIB IS CLIBCHKOTO
HACEeJICHHS, 1[0 0COOJIMBO aKTyaJbHO B YMOBAaX CKOPOYEHHS poOounx Micib. [lo-nmpyre,
crpusie 30epeKEHHIO TPYAOBOrO IOTCHINANy Ta 3armo0irae IEMmoIyJIsiii CiIbChbKUX
TEPUTOPIH.

KpiM eKOHOMIYHOI CKJIag0BOi, 3€JICHUN TYpHU3M BHKOHYE COIIaIbHY (DYHKIIIIO,
CTBOPIOIOYM YMOBH JUIA TICHXOJOTIYHOI peaOimiTamii HaceleHHsA, 30KpeMa
BIMCHKOBOCTY>KOOBIIIB Ta BHYTpPIIIHBO TmepemimieHux oci0. [lepeOyBanHsa y
IPUPOTHOMY CEPEJIOBHUII, YIaCTh y TPAAUIIIMHUX BHAAX IISUIBHOCTI, CIIUJIKYBaHHS 3
MICHEBUMH KUTEJISIMU CHPUSIOTh 3HUKEHHIO pPIBHS CTpPECy Ta BiJIHOBJIEHHIO
€MOIIIMHOI pIBHOBATIH.

Opnak, Monpu 3HAYHUM MOTEHIiad, PO3BUTOK 3€JIE€HOTO TypU3My B NEpiof BIHU
CYNPOBOIKYEThCS HU3KOIO TpobieM. Cepen HUX — oOMexkeHa Oe3leKoBa CUTYyallis,
HEJOCTAaTHIM pIBEHb JIepKaBHOI MIATPUMKH, Opak 1HBECTHIIIH, MOIIKOIKEHHS
TPAHCIIOPTHOI Ta COIIAJILHOI IHPPACTPYKTYPH.

CyTTEBUM BHUKJIMKOM € TAKOXK BIJICYTHICTh CHCTEMHOTO MAapKETHUHTY Ta IU(GPOBUX
IHCTPYMEHTIB TIPOCYBaHHS TYPUCTHYHHX MPOMYKTIB y KPU30BUX yMoBax. BomHouac
HecTada (axoBUX KaapiB 1 TIICHXOJIOTIYHE BHUCHAKCHHS HACEJICHHS HETaTUBHO
BIUTMBAIOTh HA SIKICTh TYPUCTUYHUX MOCIYT.

VY micnsBOEHHMI MEpioj 3€JIE€HUH TYpU3M MOXKE CTaTH OIHHUM 13 JIpaiiBepiB
BIIHOBJICHHSI PETioHIB YKpainu. HakomuwdeHuii y BOEHHHUH Yac JOCBIJ ajarTarlii,
OpI€HTAllisl HA BHYTPIIIHHOTO TYPUCTA Ta PO3BUTOK JOKAIBHHUX 1HIIIATUB CTBOPIOIOTH
OCHOBY JJISI CTAJIOTO 3POCTAHHS TalTy3l.

[lepcnieKTHBHUMH HampsiMaMU € PO3BUTOK €KO- Ta arpOTyPUCTUYHUX MapIIPYTIB,
BIIPOBA/DKCHHST TPOTpaM peadumTaIliiiHOro Typu3My, 3ally4eHHS MIKHAPOIHOI
JOTIOMOTH Ta I1HBECTHIIH. BaxiauBy poib BimirpaBatuMe Jep)kKaBHa IIOJIITHKA,
CIpsIMOBaHa Ha TMIATPUMKY MaJloro O13HECY, PO3BUTOK I1H(PPACTPYKTYypuU Ta
MIBUILEHHS 0€3MEeKU TYPUCTUUHHUX TEPUTOPI.

Tomy, 3eeHn TYpU3M y TIEpio] BIMHHM BUCTYTIA€ BAYKITMBUM YHHHHUKOM COITiaTbHO-
€KOHOMIYHOI CTIMKOCTI PEriOHIB, MOEAHYIOYM €KOHOMIYHI, COLIaIbHI Ta TYMaHITapHI
dynkiii. Moro po3BHTOK cHpHse MHiATPUMII MIiCHEBHX TpOMaj, 30€peKEHHIO
TPYAOBOIO MOTEHLIATY Ta ICUXOJOTITYHOMY BIHOBJIEHHIO HACEJICHHS.

[Tomanpiiie yaqoCKOHAJIEHHS MEXaHI3MIB PO3BUTKY 3€JICHOTO Typu3My MOTpelye
KOMILJIEKCHOTO M1JIXOY, 110 BKIIFOYAE JICPKABHY MIATPUMKY, 3a]Ty4€HHS TPOMAaJICHKUX
HIIIATUB Ta I1HTETpaIlil0 TMPUHIMITB CTAjJoro po3BUTKY. Lle mM03BOMMTH HE nwie
30eperTu raixy3b y KpU30BHi Mepioj, a i 3abe3neunTtH ii e(eKTUBHE (PYHKITIOHYBaHHS
y TICISIBOEHHH Yac.
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Finish grinding of conical valve seats is a thermally intensive finishing operation
in which localized heat generation and steep temperature gradients may cause surface
integrity degradation: burns (fig.1), unfavorable residual stresses, microcracks,
reducing long-term sealing stability and accelerating wear. A thermomechanical
modeling approach is therefore proposed in which the grinding zone is represented as
a moving heat source acting on a conical surface with non-uniform thermal response
along the generatrix; prior results for conical products indicate that the most critical
thermal zone tends to shift toward the smaller diameter region, where overheating risk
increases and must be constrained by allowable temperature limits. The model couples
process parameters to heat flux through the force—power chain (tangential force —
grinding power — heat input), enabling prediction of temperature fields and stress—
strain response as a basis for selecting safe grinding modes for the conical seat surface.
References: [1], [2].

Because experimental equipment is unavailable, model credibility is ensured
through computational verification (energy balance, sensitivity and plausibility checks)
and benchmarking against open literature on temperature measurement and thermal
damage formation in grinding. Particular attention is given to boundary conditions
related to coolant heat removal, including the role of coolant temperature control as a
practical lever for reducing thermal damage risk. The resulting output is a set of “mode
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windows” (speed/feed/infeed and coolant-related constraints) designed to keep peak
temperatures below damage thresholds while remaining compatible with normative
requirements for grinding-machine and abrasive-product safety, and with standardized
definitions of surface texture and geometric tolerancing used to specify functional seat
geometry and finish.
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Figure 1 grinding burns in steel.

Finish grinding of conical working surfaces in manual-transmission synchronizer
rings is a quality-critical operation because the final surface layer state (thermal
damage, microcracks, residual stresses) is formed under intense thermomechanical
loading. A key challenge for conical geometry with axial feed is the systematic
nonuniformity of the thermal state along the cone: analytical studies for truncated-cone
domains show that the surface temperature increases as processing moves toward the
smaller diameter, making this zone the most defect-prone and therefore the governing
region for safe regime assignment. Consequently, defect prevention cannot rely on
temperature-only heuristics when the surface layer contains technological heredity and
heterogeneities; a criteria-based thermomechanical description is required to connect
process parameters with crack/burn formation conditions. [1], [2].

This work proposes a modeling-driven approach to select maximum-productive yet
defect-free finishing regimes for heat-treated (and coated) steel synchronizer cones by
coupling heat-generation/heat-transfer assumptions with a transient temperature-field
model and thermomechanical integrity constraints. Validation and future industrial
applicability are supported by open-access evidence that (i) grinding thermal load
produces measurable hardness and residual-stress changes in heat-treatable steels,
enabling material-state based criteria beyond visual burn inspection, and (i1) peak
grinding-zone temperatures can be reconstructed under industrial feed speeds using
dynamically compensated grindable thermocouples, strengthening the experimental
basis for model calibration. Together, these elements form a practical pathway for
defining admissible parameter domains and identifying optimal regimes under the
critical small-diameter constraint, with extensions toward in-process monitoring and
post-process non-destructive verification if equipment access becomes available. [3],
[4]

Finish grinding of NdFeB segments for traction PMSM rotors must simultaneously
ensure geometric accuracy, surface integrity, and preservation of magnetic properties.
The dominant risk factors are coupled thermomechanical loads in the contact zone and
the activation of inherited (technological) defects (fig. 2) that act as stress
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concentrators, leading to microcracks and edge chipping under finishing conditions
[S1]. Experimental evidence shows that temperature level and cooling strategy (dry vs
wet) can measurably affect both surface integrity and magnetic characteristics of
NdFeB, making thermal control a functional—not only geometrical—requirement [S3,
S4]. Material-science characterization of rare-earth magnet machining products further
confirms the brittle fracture—driven nature of removal and the sensitivity of magnet
microstructure/magnetic response to processing-induced disturbances [35, 6].

This work proposes an optimization concept for surface grinding with resin-bond
diamond wheels based on an integrated thermomechanical description of the process,
formalized as an information model linking controllable parameters (modes, wheel
condition, coolant type) to state variables (temperature/heat flux, stresses) and quality
indicators [2]. The admissible region of grinding parameters is defined using damage-
avoidance criteria consistent with ductile—brittle transition logic for brittle materials
[7], while experimental validation relies on high-fidelity temperature measurement
approaches suitable for steep gradients typical of industrial grinding, and standardized
surface texture and metrology principles. Coolant options (wet, MQL, dry) are
considered as a key lever for reducing frictional heating and stabilizing the process,
with safety and risk controls structured according to ISO 16089, OSHA 1910.215, and
ISO 12100.
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