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IHHOBALIMHICTH IK OCHOBHA CKJIAJJOBA
INPOEKTYBAHHSA EKOJIOT'TYHOI'O TIAKYBAHHA

IHantyc Hina MuxaiuiBHa,
Crapmmii BUKIaga4y
HanionansHuit yHiBepcUTET «3anopi3bka MOMITEXHIKa)

UeTBepTa TeXHIYHA PEBOJIIOLISL Y CBOEMY PO3BUTKY BHMAara€ 3yCuib 3 PO3BUTKY
C€KOHOMIKH Ha IHHOBAIlIMHMX 3acangax. CaMe MOHATTS 1IHHOBAIIT € OaraToBapiaHTHHM.

Tepmin inHOBaris Brepire BxuB M. Ilymmerep y mpari «Teopiss eKOHOMiYHOTO
pPO3BUTKY». [IOHATTS 1HHOBAIIIS € MOX1HOIO Bij JIATHHCHKOTO CJIOBA «Innovationy sike
MEePEKIIATAETHCS SIK «OHOBICHHS» UM «3MiHay [1, c. 401].

3riIHO 3 HaIllOHAJIBHUM 3aKOHOJIABCTBOM Ta MIXKHAPOJAHUMHU CTaHJapTaMu
IHHOBAI[ISIMA BBa)KAIOTHCSI HOBOCTBOPEHI a00 BJOCKOHAJIEHI KOHKYPEHTO3J/IaTHI
texHoJzorii, HoBocTtBopeHi (3actocoBani) 1 (a00) BIOCKOHAJIEHI KOHKYPEHTO3AaTHI
TEXHOJIOT1i, MPOIYKIisl a00 MOCIYrd, a TaKOoX OpraHizaliifHO-TEXHIYHI PIIICHHS
BUPOOHUYOTO, aIMIHICTPATUBHOTO, KOMEPIIHHOTO a00 1HIIIOT0 XapaKTepy, 1110 ICTOTHO
MOJIIMIIIYIOTh CTPYKTYPY Ta SIKICTh BUPOOHUIITBA 1 (a00) corianbHOi cdepu (2, c. 4].

HoBi a0o BmOCKOHAJ€HI TEXHOJIOTii, BUJU MPOAYKII YM TMOCIYT, a TaKOX
OpraHizaiiifHO-TeXHI4YH1 pillIeHHS BUPOOHUYOTr0, aIMIHICTPATUBHOIO, KOMEPIIHHOTO
a00 1HIIIOTO XapaKTepy, 0 CHOPUSIIOTH TPOCYBAHHIO TEXHOJIOT1i, TOBAPHOI MPOYKITi
Ta MOCIYI Ha PUHOK (IHHOBALA € KIHIIEBUM PE3YJIbTATOM JISJIBHOCTI 3 peai3alii
HOBOTO a00 YIOCKOHAJICHHS Ha PHUHKY MPOAYKTY, TEXHOJOTIYHOTO MpOIECy Ta
OpraHi3aliifHO-TeXHIYHUX 3aXO0/11B, 1[0 BUKOPUCTOBYIOTHCS Y MPAKTHUYHINA JISTIbHOCTI)
[3].

B yMoBax deTBepTOi TEXHIYHOI PEBOJIIOIlT CBITOBI BHUPOOHUKM IMaKyBaJIbHOI
NpoayKiii mepedyBalOTh y TIOCTIMHOMY TIONIYKY 1HHOBAIIMHUX TEXHOJOTIN
CIPSIMOBAaHUX Ha TMIABUIICHHS KOHKYPEHTO3IaTHOCTI HAa HAaIllOHAIHLHOMY Ta Ha
30BHIIIHIX PUHKAX, 1[0 CBOEIO YEPTOI0 aKTUBI3Y€E poOOTYy HayKoBIiB. HOB1 TexHOMOT1
1 MaTepiaau CTBOPIOIOThH IIMPOKE KOJIO MOKIIMBOCTEH JIsi pO3pOOKH 1HHOBAIIMHUX
MIPOIYKTiB MaKyBaHHSI.

Tak Hampukiag po3poOJeHO IHHOBALHY iCTIBHY OOOJOHKY 3 MOPCBKHX
BOZOPOCTEH. SlKa € CTOBIACOTKOBO €KOJIOTIYHOK 1 J0 TOTrO * (PYHKI[IOHAJIBHOIO
yrnakoBkow. BoHa no3Bossie hacyBaTu BoJy MajluMH 00’ €MaMH, 3a0e3nedye sikicHE
30epiraHHsl Ta 3py4YyHE BHMKOPHUCTAHHS BOJM B PI3HMX yMOBax. | CTBOpro€ ymMoOBH
6e30ap’epHOCTI JIs JIFO/IEH 3 PI3HUMHU MOXKITUBOCTSMH [4].
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Pucynoxk 1. IaHoBaIIiiiHa icTiIBHa 000JOHKA 3 MOPCBHKHUX BOJIOPOCTEH.
Hxepeno: [4, https://rau.ua/news/10-primerov-ekoupakovki/].

IIle oxuMM 3 MPUKIAAIB 3aCTOCYBaHHS 1HHOBAIlIN € MTAaKyBaHHS SKE PO3KIATAEThCS
a0o0 3py4He JuIs nepepooku. Hanmpukian po3po0OiIeHO €KO-TTaKyBaHHS SIKE «3alIHBAEY)

HaciHHA Oa3Wiika B CBOIO YIMAKOBKY, MOKYMEIhb MOXE I MOCAJAUTH 1 BUPOCTUTHU
HEBEJIMKHI KyIIHK y cebe Baoma [4].

PANGEA
ORGANICS

BAR SOAP

CANADIAN PINE
WITH WHITE SAGE
mind: grounding / body: puritying

PINE WHITE SAGE
puritying antioxidant-rich
3 elevating calrming

cleansing 00thing

Pucynoxk 2. [TakyBanus njs 6a3uiky.
Jlxepeno: 3amo3udeHo 3 [4, https://rau.ua/news/10-primerov-ekoupakovki/].

[le oquH 3 mpuiioMiB CTBOPEHHSI iIHHOBAIIHHUX MaTepiamB € Upcycling — crocio
BUKOPUCTaHHS OYBIINX Y BYKUTKY MatepiajiB IJisi CTBOPEHHS HOBUX MPOAYKTIB. OuH

7



ART
MULTIDISCIPLINARY PERSPECTIVES: BRIDGING SCIENCE, SOCIETY, AND
TECHNOLOGY

3 MPUKJIAIB — IUISIIKA POMY 3 KPUIIKOIO, 3p00JICHOIO0 3 po3IuIaBiieHuX eTukeTok Coca-
Cola [4].

rivzoy
PREMIUM NAVY RUM

e ey s

Pucynok 3. [Tnsiimka pomy 3 KpUIIKOIO, 3p0OJICHOIO 3 PO3IUIABICHUX €TUKETOK
Coca-Cola.
Jlxepeno: 3amo3nyeHo 3 [4, https://rau.ua/news/10-primerov-ekoupakovki/].

Tak CTBOPEHO YMAKOBKY 3 IIYKPOBOi TPOCTHHHU 1 BHUKOPUCTAHO YOPHUIIO
POCJIIMHHOTO TTOXOJKEHHSI [4].

1
BIOSSANCE. | sovatane.
i | ANTIOXIDANT

SQUALANE + | CLEANSING OIL
BIOSSANCE VITAMIN C ,

ROSE OIL Gently Removes
Z‘?‘Sﬁﬁ“& Waterproof Makeup

Brightens, Firms & Evens [ & Impurities

Skin Tone & Texture

/s

PLANT PLART
DERIVED | DERIVED
SQUALANE | SQUALANE

Q7 N7,

‘i 30ML/1.01442 FL. 0Z.

PucyHnok 4. YnéKOBKa 3 LLYKPOBOI TPOCTHHH.
Jlxepeno: 3amo3udeHo 3 [4, https://rau.ua/news/10-primerov-ekoupakovki/].

MeTtoauka BUKJIa1aHHs POEKTYBAHHS B MaricTpaTypi 6a3yeTbcs Ha IPOEKTYBaHHI
rpadiyHUX KOMIUIEKCIB 3 AUCHMIUIIHI «JlM3aiiH MakyBaHHS» 32 TEMOI IPOEKTY:


https://rau.ua/news/10-primerov-ekoupakovki/
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«KommiekcHUN TIPOEKT CHUCTeMH EKOJIOTIYHOTO TaKyBaHHs». l[lpuctymatoum 0
BUKOHAHHS CTYJICHTOBI HEOOXIHO TMPUUHATH 1O YBaru NHpH MPOEKTYBaHHI TaKl
BUMOTH:

- MpOILIeC MPOEKTYBAaHHS OCHOBHUX OO’€KTIB CUCTEMHU €KOJIOTIYHOTO MaKyBaHHS
CKJIaJIa€ThCS 3 YOTUPHOX €TalliB poOOTH: BiJ] 3araJIbHOI Opi€HTAIlil Ta MOIIYKy o0pa3a
710 oro po3poOKu 1 cucreMaru3ailii. [IpoexT moBUHEH BOJIOIITA TAKUMHU SIKOCTSIMU:

- BUMHSTKOBA KPEATUBHICTH;

- (hyHK1IIOHANTBHA 1HOBAIIHICTB;

- €KOJIOT1YHA CBIJTOMICTb.

Y mporeci MPOEKTYBaHHS 3aCTOCOBYETHCS METOM PO3KIATAHHS (ICKOMIIO3HITIT)
BHUCXIJHOT IUTI HA Psij] BEIMKUX 1 MAJIUX 3a7a4. 3aCTOCYBAHHS METOIY PO3KJIaaHHS
JI03BOJISi€ BUSBUTH KOMITIOHEHTH MaKyBaHHA. KOMIIOHEHTH MaKyBaHHS 1I€ Pe3yJbTar
Bi3yauli3alli CJIOBECHUX PIlIEHb, TOOTO CIOBECHI MOTUBH KOMYHIKallli EPEBOIATHCA
B KOHKpPETHY (OpMy MOBIJIOMJIEHb - 300pa)K€HHs, 3HAK, JIOTOTHII, KOJIPHUW KOZ,
KOHCTPYKIIIIO.

KomnuiekcHuit mijixia 10 MPOEKTYBaHHS YIAaKOBKU BKIIIOUAE B ceOe€: €KOJOTIUHY
CTIHKICTB; 3aXUCT NPOIYKTY; HUPKYJIAPHICTH; MOBKULISA. [HINI acleKTH: TEXHIYHY
MO>KJIUBICT; MOKJIMBICTh IEPEPOOKU 3a JTOMOMOTOI0 MaKyBaJbHOIO O0JaAHAHHS Ta
MPOIIECIB; 3pYyUHICTh BUKOPUCTAHHS JJIs CIIOKUBAYiB; 1HPOPMAIIIIO JIJIsl CIIOKUBAYIB.

[Ipu npoexTyBaHH1 NTOTPIOHO OYyJIO MPUMHATH IO YBard Taki BUMOTH: CTBOPEHHS
OCHOBHUX OO0’€KTIB TPOEKTYBAHHS CHUCTEMH EKOJOTIYHOTO TIaKyBaHHS, 3JaTHHX
CTBOPHUTH IJ100aJbHy €KCIO3MIII0 Ta Mi3HABAHHICTh OPEHJy; CTBOPEHHS CTHJIHOBOI
€IHOCTI €JIEMEHTIB CHUCTEMH Ta 3PY4YHICTh 30pPOBOrO CHPUUHATTS 1H(DOpMaIii;
CTBOpPEHHSI KOHKYPEHTO-CIIPOMOYKHOTO Bi3yallbHOTO 00pa3y MaKyBaHHS; CTBOPEHHS
TEeXHIYHOTO 3aBJaHHS Ha JAW3aiiH YMAaKOBKH, CTBOPEHHS MaKyBaHHS EKOJIOT1YHO
CTIMKOT0; CTBOPEHHS MMAKyBaHHSI 3JaTHOTO €)EKTUBHO 3aXHINATH MPOTYKT; CTBOPEHHS
MaKyBaHHS $IK€ MAa€ MOXJIIUBICTb TNEPEPOOKH 3a JIOMOMOrOI0 IMaKyBaJbHOIO
o0J1alHaHHS Ta MPOILIECIB.

Y wmexax auctuiuniad «Jlu3aiiH makyBaHHS» CTYACHTH | Kypcy OCBITHBOI
mporpamMu Jijisi MaricTpiB «Jlu3aiiH Bi3yalbHMX KOMYHIKaIlii» BUKOHYBAJIN MPOEKTH-
KOHLENTH Ha TEMY JU3aliHy €KOYaKOBKHU.

Xotinocs O 3ocepeauTuch Ha oaHoMy 3 Hux. IIpoekt Amnactacii Camodan
30CEpEeIKEHU Ha OJIHIA 3 TOJOBHUX BIACTUBOCTEH €KOYMAKOBKA — Ha TOIIYKY
aNbTEPHATUBHUX MPUPOJHUX MATepialiB, siKi OyJM 3aCTOCOBAHI y MPOEKTYBaHHI. Y
JTAHOMY TIPO€EKTI OYJIO 3apOMOHOBAHO BUKOPUCTAHHS MIIETIIO.

[leli mpoeKT I1HHOBALIMHOTO NAKyBAaHHS SIKE BHUKOHYE€ HE TUIBKA (DYHKIIIIO
MaKyBaHHs, a ¥ MociayroBye (Gopmor ajis 30epiraHHs apoMaTU4YHOI PIAUHU 1 3a
pPaxyHOK BHUKOPUCTaHHS I1HHOBallIMHMX MaTepiajiiB HAa BEpXHi yacTuHi (Hopmu
BUIIAPOBYE apOMATH.
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EKOMAKYBAHHA APOMAV®OY30PA 1A AOMY

Bikowa: cTyaenTKa BATL-534m Camodan A.O.
Nepesipys: Nawtyc HM.

1. [v3aitH eTMKeTKM.

-

2. InzaiiH nAAWwKy apomaandysopa 3. IHdorpadika 3 BUKOPUCTAHHAM TOBapY
Cnoci6 3acTocysanua:
S <
1 Q 2 cﬁT 3~
A | W
- \ )
w < £
LBIQKPYTH KPUWIESKY.
i
3 3 3aKDyTH KpU WKy, NEperopHy MAsLky |
& 104eKait 5 CenyHa.
2 Do
) " 4. Excnnikauin Tosapy
1.KpuwesKa 3 Minenio.
5 2.(lopaifiHe cipe MaTose cko.
e 3Apomatuyra pianta.
5. OCHOBHi BUKOPUCTaHI KONbopu
: 1
262928 928078 ABASAS  ESECF3

0w

Pucynok 5. Anacracis Camodai. KoHuent ynakoBKu eKoJIOriuHoro audy3opa 3
1HHOBaIiHuX MatepiamiB. Kep. crapm. Buki. Hina [TanTyc. 2025.
Jlxepesio: po3po0JIEHO aBTOPOM.

I1est BUKOpHCTaHHS YIIAKOBKH 3 MIIIETIiI0 TS apoMaandy30piB € IEPCIEKTUBHOIO.
Miueniii Moke BUKOHYBATH (DYHKIIIT 3aXUCTy IPOAYKTY MiJ 4ac TPAHCIOPTYBaHHS Ta
CTaTH €JIEMEHTOM, KM MiABHUINYe (QYyHKIIOHAIBHICTH apomanudysopa. Kannysmm
apoMamaciio Ha TMOBEPXHIO Milelnio, marepian OyJe MOCTYyIOBO BHIIAPOBYBATH
apoMatr, CTBOPIOIOYH albTCPHATUBY TPAAMIIIHHUM TanudkaM abo0 TEKCTUILHUM
eneMeHTaM. Mirenmi BUpPOITYeThes Y (GopMax, IO CTBOPIOE YHIKAIbHUN AU3aiiH
MalOyTHBOI YITAKOBKH, BKJIFOUAIOYH MICIIE JIJIS TUIAIIKH 3 ApOMaMaciioM 1 IEKOPaTHUBHI
€JIEMEHTH.

[TepeBaru peanizarlii TaKoi yIaKOBKH:

1. biopo3kiagHiCTh: ymakoBKa 3 MIIEMII0 € EKOJOTIYHOI0 Ta HE 3aJHIlaec
IIK1UTMBOTO CIIY.

2. llornuHaHHS PIIUHU: CTPYKTYpa MIIEI0 100pe BOUpAE PiIMHY, IO T03BOJISE
BUKOPHCTOBYBATH Horo s audy3ii apomamace.

3. Ecreruka: ymakoBKa Ma€ TPUPOJHIN BUTJIS, 110 MPUBAOIIOE €KOJIOTIYHO
CBIJOMHX CIIO’KHBAYIB.

4. VYHiBepcaJbHICTh: MMiJ 4Yac 30epiraHHs YIMAaKOBKAa BUKOHYE pOJb 3aXHUCTY
TTSIIKY, a TICHS BIIKPUTTS — CTAa€ YaCTUHOO audy3opa.

OCKUTBKH MILICITIH € TPUPOIHBO 010pO3KIAAHUM MaTepiaaoM, BIH MOXKe MiaaTUCS
THUTTIO, OCOOJIMBO MpHU BUCOKIN BoJiorocti. IIpoTe € mMeTonu 3amoOiraHHio 1bOTO

10
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nporiecy. Mineniit Mmoke OyTu oOpoOeHu# CrieliaTbHUMA HAaTyPAIbHUMH BOCKaMU
Yy MacjiaMu, 100 3MEHIIUTH MOTJIMHAHHSA BOJIOTH. BUKOpUCTaHHA JHIE KUTBKOX
Kpamneiab apoMamacia 3aMiCTh 3aJIMBaHHS BEJIMKOi KUIBKOCTI PIAMHU 3HIXKYE PU3HK
nepeHacuueHHs. Takok BUKOPUCTAHHS HATYypaJIbHUX aHTUCEINTUKIB, TAKUX K edipHI
0J1ii 3 aHTUMIKPOOHUMU BJIACTUBOCTSIMH, 3aI100ITat0Th YTBOPEHHIO I[BLJIL.

Bubip dopmu 1 KoIbopy 3yMOBJEHUW THM IO, TPUO € CHUMBOJIOM CTaJIOTO
PO3BUTKY B TMPUPOJI, aJKe MILENid, 3 SKOT0 BHUPOIIYETHCS EKOMAaKyBaHHS, €
npupogHuUM "yTHiizaTopoM" Ta 1HCTPYMEHTOM BIiJHOBJICHHsSI eKocucTeM. [ pubu
MEPETBOPIOIOTh OPTaHiYHI PEIITKH Ha HOBI peCcypcH, IO 1JeabHO BiAMOBIiAA€E
KOHIICHIIIi €KOJIOT1YHOro am3aiiHy. Bukopuctanus (Gopmu rpuda IICHIIIOE 3B'SI30K
MDK TPUPOMIOI0, (PYHKIIOHAIBHICTIO Ta I1HHOBAIiWHUM MatepiamoMm. JluzaiiH
apomaaudy3opa BHUPIINIyE aKTyalbHI IMPOOJIEMH CYYacCHOTO CBITY -3a0pyJHEHHS
HaBKOJIMIITHLOT'O CEPEAOBHUINA Ta HEOOXIIHICTh CTAJIOr0 BUPOOHHIITBA, IIPOMOHYIOUH
IHHOBALlHUMA, €CTETUYHUN 1 KOPUCHUU TPOAYKT. Lleil mpoekT mae moTeHuian ass
MOJAJIBIIOT PO3POOKH Ta BIPOBAHKEHHS HAa PUHOK, JEMOHCTPYIOYM MOKIJIMBOCTI
€KOJIM3aliHy SIK IHCTPYMEHTY JJIsl CTBOPEHHS BIAMOBIAIILHUX 1 KPEATUBHUX PIIICHb.

Exonoriyauii qu3aifH makyBaHHS € HE JIUIIE IHCTPYMEHTOM JUIsl 3HHKEHHSI BILUTUBY
Ha JOBKULJIS, aje i BaKJIMBUM €JIeMEHTOM (hopMyBaHHS CTiHKoi ekoHOMiKU. CydacHi
1HHOBAIIIT Ta HAYKOBI IM1JIX0I1 3a0€3MeUyI0Th ITUPOKI MOMKIIMBOCTI 1JIs TpaHchopmarrii
MaKyBaJIbHOI 1HYCTPIi, CIPUSIOUH 30€pEKEHHIO PECYPCIB IJIAHETH Ta TAPMOHIHHOMY
CIIBICHYBAaHHIO 3 IPHUPOJOI0. | MOXHO BIEBHEHO CKa3aTH, IO 1HHOBAI[IMHICTh Ha
Cyd4acHOMY e€Talll PO3BHTKY BHKJIQJIaHHS TPOCKTYBAaHHS € OCHOBHOIO CKJIQJIOBOIO
MTPOCKTYBaHHS €KOJIOTIYHOTO IMaKyBaHHS
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I'A30BA CTAJIA HOPOXOBUX I'A3IB SK
JIAT'HOCTUYHA O3HAKA CTAHY
HITPOLEJIOJIO3HOTI'O IIOPOXY 3A 3SMIHHOI'O
TUCKY

CigenbaukoB Ouiekcanap BoiaoguMmupoBu4
AcmipaHt
Harmionaneuuit yniBepcutet «Oiecbka MomiTexHika», YKpaiHa

AHoTaLA

3anpomnoHOBaHO BUKOPUCTOBYBATH T'a30BY CTally MOPOXOBUX Ta3iB SK JOJATKOBY
JIarHOCTUYHY  O3HAaKy IOTOYHOTO CTaHy  HITPOIICNIOJIO3HOTO  TMOPOXY B
ABTOMATU30BAHUX CHUCTEMAaxX KOHTPOJIO MeTalbHOro 3apsiay. O3Haka y3arajibHIOE
3MIHM CEpeIHbOI MOJISPHOI Macu Tra3oBOi (a3u, cropuuuHEeHi mepedya0BOI0
PIBHOBa)KHOTO CKJIaJy 3a 3MIHU TE€MIIepaTypH, TUCKY Ta KUIBKOCTI KOHIAEHCOBAHOTO
BYTJIELIIO.

JI1st OCHIIOBHOCTI PIBHOBAKHUX CTaHIB 32 3HIKEHHSI TEMIIEpaTypu M THUCKY
razoBy ctany I[1I" Bu3HaueHo B miana3oni Bia 355,6 no 319,0 Jhx/(xr-K). [1 BimHOCHE
3MeHIIeHHs cTaHoBUTH 10,3 %, a cepeniHa MoJisipHa Maca ra3oBoi ¢asu 3poctae Ha 11,5
%. IlepeOymoBa ckiaxy CyMpPOBOKYETHCS YTBOPEHHSM KOHJEHCOBAHOTO BYTJICIIIO,
MacoBa yacTka sikoro nocsirae 10,2 % Bix modarkoBoi macu mopoxy. Pesynbrar
MIATBEPIKYE 1HQOPMATHBHICTH Ta30BOi CTaloi AK JIOAATKOBOI XapaKTEPUCTHKU
010J1I0TEYHOr0 CTaHy, aje He [Ja€ IMiJCTaB BUKOPHUCTOBYBATH ii OKPEMO BiA
TEeMIIepaTypHu, TUCKY Ta (a30BOTO CKIIATY.

1. Beryn

ABTOMAaTHU30BaHUN KOHTPOJb METAJIBHOTO 3apsiay MOTpedye mapameTpiB, sIKi
OB’ S3yIOTh ~ TEPMOXIMIYHHMKM CTaH HiTponemrono3Horo mopoxy (HIII) 13
PO3pPaxXyHKOBUMH  XapaKTepUCTUKamMu mnocTpiry. [loBHMIT ommMc  MPOaYKTiB
tepmoaectpykiii HIIIT oxomaroe MonbHI YacTKM KOMIIOHEHTIB Ta30BOi (a3m Ta
napameTp KOHJIEHCOBaHOi (a3, ToMy Horo Oe3mocepeHe BUKOPUCTAHHS B KOHTYpI
MIATPUMKA TPUUHATTS PillIeHb 30UIbLIYE PO3MIPHICTH AIArHOCTUYHOTO MPOCTOPY.
[nTerpanbHa o3Haka mae 30epiratv (Bi3MYHUI 3B 30K 31 CKJIaOM ra3oBoi (a3u Ta
OyTH NMPUIATHOIO JJISI aBTOMATHU30BAHOIO NMOPIBHIHHS CTaHIB.

Buxigni piBHoBaxkHi ckmaau 1T po3paxoByroTh y 3aMKHEHOMY 00’eéMi 3
ypaxyBaHHSM PEaJIbHUX BJIACTUBOCTEH KOMIIOHEHTIB, TUCKOBOI 3aJIC)KHOCTI MOJIIPHUX
KOHCTAHT PIBHOBAaru Ta yTBOPEHHS KOHJIEHCOBaHOTO Byriemto [1-7]. ¥V miih poOoTi
pe3yabTaTH MOJIEIIOBAaHHS BUKOPUCTAHO SIK BXIJAHI JaH1 JJIT BU3HAYEHHS CEPEIHBOI
MOJISIPHOT MacH Ta Ta30BoOi cTajoi ra3oBoi (asmu.

Mera pobGotn — dopmanmizyBaTH BUKOpPUCTaHHS ra3oBoi cramoi [N sk
niarHoctruyHOi o3Haku ctany HIII, ominuTH 11 3MiHY 1151 TOCITIIOBHOCTI PIBHOBAXKHUX
CTaHIB 3a 3HIDKEHHA TEMIEpaTypu W THUCKY Ta BHU3HAYUTH MICIIE O3HAaKH B
0107110 TEeYHOMY aJITOPUTMI ABTOMATH30BaHOI1 11IeHTU]IKAIII].
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2. @opMyBaHHS ra30BoOI CTAJIOI SIK JiarHOCTUYHOI 03HAKH
3a B1JIOMUMHU MaCOBUMH YaCTKaMH ra30noii0HUX KOMIIOHEHTIB CEPEAHIO MOJISIPHY

macy ra3oBoi (asu [1I" Bu3Ha4aroTh 3a CIiBBIHOIICHHSIM:
. = Wi (D

ne Mp, — cepenHs MoisipHa Maca razoBoi ¢azu 1, r/Monb; w; — MacoBa yacTka 1-
ro Ta3omnoJI0HOr0 KOMIIOHEHTa BIJHOCHO MOYaTKOBOi Macu mopoxy; M; — #oro
MOJISIpHA Maca, I/MOJIb; m — KUIbKICTh KOMIIOHEHTIB ra3oBoi ¢asu. [lizcymoByBaHHS
BUKOHYIOTh JIUIIE 3a Tra3onomiOHumm KommoHeHTamu. Cyma w; y YHCEIbHHUKY
3a0e3mnedye HOpMyBaHHS Ha CyMapHy Macy Ta30Boi (a3mu.

["a3oBa crana cyMiill JTOPIBHIOE BIJHOIIEHHIO YHIBEPCAJIbHOI Ta30BOi CTajoi 10
CepeaHbOI MOJIIPHOI MACH:

Ry = o0 )
ne Ry, — razosa crana I1I', JIx/(xr-K); R, = 8,314 JIx/(monb-K) — yHiBepcanbHa
rasoBa crana; My, y dopmy:ni (2) nogaHo B r/moinb. ['a3oBa cTana JOMOBHIOE HAOIp
JIarHOCTUYHUX MapaMeTpiB, O SIKOTO BXOASAThH TeMIlepaTypa i THCK, IHTETPaIbHOIO
XapaKTEPUCTUKOI KOMIIOHEHTHOTO CKJIaay ra3oBoi ¢asu. [lepexim Byriemio 10
KOHJEHCOBaHOI (a3u 3MIHIOE R, OIOCEPEIKOBAHO uepe3 NepeldyloBy CKIaLy
ra3omno/1i0OHUX KOMIIOHEHTIB.

["a30Ba crana He BU3HAYA€ CKJIAJ OJHO3HAYHO: OJHAKOBE 3HAYEHHS Rps MOKYTh
dopMyBaTH pi3Hi KoMOiHAIlT MOTBHKX YACTOK. Ii AiarHOCTHYHE IPU3HAYEHHS MOJIATAE
y KOMITAKTHOMY OTIHUCI Ta pO3MeKyBaHH1 010110TeuyHUX cTaHiB. CKOPOUYEHHS MHOKUHU
JONMYCTUMHUX CTaHIB 3a 3HAUYEHHSIM Rp; MOKJIMBE JIMIIE 32 HASBHOCTI HE3aJIEKHOI
EKCTIIEPUMEHTAJIbHOI OLIIHKU CEPEIHBOI MOJISIPHOT Macu abo ra3oBoi cranoi. OctaTrouHy
1IeHTU(IKAIII0 BUKOHYIOTh 32 CYKYNHICTIO BHUMIPIOBAaHMX 1 pPO3paXyHKOBHX
napameTpiB.

Taoauus 1.
@Di31yH1 YUHHUKU 3MIHU Ta30BOi CTAJIO1 MOPOXOBHUX T'a3iB
YUHHUK MexaHi3M BILUTHBY JliarHOCTHYHUM HACTIJOK
Tuck 3MiHIO€'K06(I)iHi€HTI/I ?TI/ICJ’II/IBOCTi ta | [lepebynoBye MobHI
MOJISIpHI KOHCTAHTH PIBHOBaru JacTKu Ta M,
3Mimrye XIMIYHY PIBHOBAry u ) .
Temneparypa BI/IBHa}"laE yMOBZI 1})/TBopeHr}II;I 3MIHIOE CKII2]1 ra30Bof

(bazu Ta Ry,
KOHJICHCOBAHOI'O BYTJIELIIO

3MIHIOE KOMIIOHEHTHUHA
CKJIaJl Ta30Boi (a3u Ta ii
CEPEJIHIO MOJIIPHY Macy

Konnencosanuii | [lepeposnoainse Byriens mix CO,
BYyTJICIb CO: Ta KOHAEHCOBaHOO (a3010

Busnavae cTpykTypy MarepianbHOro | BrummBae Ha po3paxoBaHe
OanaHcy Ta JOIMYCTUMI KaHAJIH 3HA4YEHHS R, 1 TOUHICTH
MIePETBOPEHHS ineHTrdIKaIi

[epemix
MPOTYKTIB

Jlxepeno: po3po0IeHO aBTOpOM Ha OCHOBI [ 1-7].
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3. 3B’A30K ra3oBoi cTAJIOI 3 TUCKOM i ()a30BUM CKJIAIOM

Buxigni cknaau I1I' oTpumMaHo 3a MOJIEIUTIO 3aMKHEHOTO 00’€My, sIka BpaxOBY€
3aMUKaroue piBHAHHSA Amara, KoeQili€HTH CTUCIUBOCTI KOMIIOHEHTIB 1 3aJIeKHICTh
MOJIIPHUX KOHCTaHT piBHOBaru Bix TuUCKy [l1]. TepmoauHamiuHi BIACTHBOCTI
KOMITOHEHTIB 3aJIaHO 3a JIOBIIKOBUMHM JaHuUMH [2]. YV miii poOGOTI MoJENbHI JaHi
BUKOPHUCTAHO JIMIIIE SIK OCHOBY I PO3PaXyHKY MOXIAHOI O3HAKU Rpg.

Y pO3TsHYTIH TOCHIIOBHOCTI PIBHOBOXHHUX CTaHIB TeMIleparypa 1 THCK
3HIDKYIOTBCS, OJHAK THCK 3aJIUIIAEThCS BUCOKUM. 3HWXKCEHHS TEMIIepaTypu 3a
BHCOKOTO THCKYy 3MIIly€ piBHOBary naucnpornopiionyBanHsa CO, yHacHiJOK 4Y0ro
sMmiHtoeTbes  criBBigHOmEeHHs CO/CO2, a dYacTWHA BYIJICHIO TEPEXOAUTH [0
KOHJIeHCOBaHO1 ¢azu [3—7].

Orxe, 3Ha4YeHHA R,, XapakTepu3ye HE OKPEMHMH IIapaMeTp, a KOHKPETHUU
TepMOJAUHAMIYHAKA CTaH. [IOpiBHSHHS Ta30BHX CTATUX KOPEKTHE JIMIIE Pa3oM i3
(ikcani€ero TeMnepaTypu, TUCKY Ta epeiiKy BpaxoBaHuX ¢a3. J{Js OlIHIOBaHHS 3MIHU

BiIIHOCHO OIIOPHOI'0 CTAHY BUKOPHUCTAHO IIOKA3HHUK!

R, — R
5p = —L&L_PBTT 100 94

Rpg,ref

1€ O — BIAHOCHA 3MiHa ra30oBOi CTaloi; Rpg; — 3HAYEHHA AJIA j-TO CTaHY; Rpgref —
3HAYEHHS B OIIOPHOMY CTaHi.

4. Po3paxyHKoBa OLiHKA iH()OPMATUBHOCTI O3HAKHU

JInst  KUIBKICHOTO — OLIIHIOBAaHHS BHKOPHUCTAHO MAcOBI YacTKA MPOAYKTIB
TepMoJiecTpyKiii mopoxy SB1, orpumaHni Jj1st TphOX PIBHOBXKHUX CTaHIB 32 3HIKCHHS
TeMmrnepaTrypu ¥ Tucky. BuxinHi xapaktepuctuku SB1 HaBeneHo B [8], a ckiiaj ra3oBoi
Ta KoHAeHcOoBaHOi (a3 — y|[l;3;7]. CepenHio MOJsIpHY Macy OOUYMCICHO 3a
razonoAioaumMu komnorneHTamMmu CO2, CO, H20, H2 1 N2; konaeHcoBanuit Byriens U
710 Ta30BO1 (ha3u HE BKIIFOUYCHO.

3)

Taoauus 2.
3MiHa cepelHbOi MOJIIPHOT MacH Ta ra3oBoi cranoi [1I7
y TOCIIJJOBHOCTI PO3PaxXyHKOBHX CTaHIB

T,K P, Mlla wu, % M,s, T/MOIIB Ry, JLx/(xr-K) or %

2070 253,0 0,0 23,38 355,6 0,0
1000 89,0 6,2 24,95 3333 —6,3
900 67,0 10,2 26,06 319,0 -10,3

Jlxepeno: po3paxoBaHO aBTOPOM 3a MAaCOBHMHM 4YacTKaMH Ta30IO0Mi0HUX
KOMITOHEHTIB, oTpuManumu y [1; 3; 7], Ta xapaktepuctukamu nopoxy SB1 [8].

[Tix wac mepexony Bix 7= 2070 K no 7'= 900 K cepennst MmomnsipHa Maca ra3zoBoi
¢da3u 3pocrae Big 23,38 g0 26,06 r/monb, abo Ha 11,5 %, a razoma crama III°
3meHmyetbess Big 355,6 go 319,0 JIx/(xr-K), a6o na 10,3 %. 3miHa 3yMoBIieHA
nepe0ya0BOI0  CKJIaAy BHacHigok nucnpornopiionyBanus CO: wyactka CO
3MeHInyeThcs, yacTka CO2 3pocTae, a MacoBa 4YacTKa KOHJIEHCOBAHOTO BYTJICIIO
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nocsarae 10,2 % Big mouaTkoBOi Macu mopoxy. ['a3oBa crama AOMOBHIOE HaOIp
JIarHOCTUYHUX T[apaMeTpiB 1HTErpalibHOI XapaKTEPUCTUKOI KOMIIOHEHTHOIO
cknany. HaBenenuii pe3ynbTaT XapakTepusye CYKyIHYy 3MiHY TeMIIepaTypH, TUCKY Ta
($a30BOT0 CKJIATY 1 HE € OAHONAPAMETPUYHOIO 3ATIEKHICTIO Rpe(P).

JI71s1 OKpeMHUX po3paxyHKOBHUX PEXKHMMIB MaCOBa YaCTKa KOHJIEHCOBAHOTO BYTJIEI(O
3poctae a0 16,5 % mnouarkoBoi Macu mopoxy [3; 7]. Takuil qiana3oH MiATBEPIKYE
noTpeOy BKIOYATH (Da30BUM CTaH 0 aBTOMATH30BaHOI I1HTEPHpETallii, OCKIIbKH
BUKOPHUCTaHHA cTanoi MoiisipHoi Macu [IIT Moke CTBOpIOBaTH CHCTEMAaTU4HE
BIJIXHJICHHS B PO3paxXyHKOBHUX MapameTpax.

5. BukopucTranHsi 03HaKHU B 0i0/1ioTe4HOMY aJIropuTMi

Jiga 3amadi 1poro AOCHiKEHHS O10mioreunHuil miaxin [9] posmupeHo: ans
KOXXKHOTO PO3paXyHKOBOTO CTaHy 30€piraroTb TeMIIepaTrypy, THCK, KOMIIOHCHTHUU
CKJIaJI, MaCOBY YaCTKy KOHJCHCOBAHOTO BYTJICII0 Ta €HEPTeTHYHI XapaKTEPUCTHKH.
['a3oBa cTasia  AOMOBHIOE  3amuC  OIOMIOTEKM  KOMIIAKTHOK  IMOXIJAHOIO
XapaKTepUCTUKOI0. BekTop mapameTpiB k-ro 010J10TE€UHOTO CTaHy MOJAHO Y BUTJISIII:

di = (Ti, P, Rpg o Wu i) (4)
ne di — BEKTOp mapameTpiB k-ro 010mioTeyHoro crany; 7 1 Py — TemmepaTypa Ta
THUCK; Rpe  — Fa30Ba CTala; Wy — MaCOBA YacTKa KOHJEHCOBaHOro Byriemto U.

[Tomyxk BHUKOHY€TbCS mOCHioBHO. CroyaTKy 3amucu (QUIBTPYIOThCA 32
JOIyCTUMHMMH 1HTEpBAaJlaMU TeMIlepaTypu W THCKy. [l BimiOpaHMX CTaHIB R,
BUKOPHUCTOBYIOTH SIK KOMITAKTHY MOX1IHY XapaKTePUCTHKY CKIIaay, Ky MepeaaroTh 0
BHYTPIIIHHOOATICTUMHOTO MOAYJS. 3a HAsSBHOCTI HE3AJIEKHOI E€KCIEePUMEHTAIbHOI
J0JIaTKOBHI KpuTepiit BimOopy. Ha 3aBepianpHOMY eTari KOMIIOHEHTHUH 1 (a30BHit
CKJaJ TEpeBIPSAIOTh 3a  JIOCTYIIHUMH  E€KCIIEPUMEHTAJbHUMH  JaHUMU Ta
BCTAHOBJICHUMHU (DI3UIHUMU OOMEKEHHSIMH.

["a3oBa crTana TakoXk 3a0e3reuye 3B S30K MK TEPMOJUHAMIYHOI MOJCIIIIO Ta
BHYTPIIIHBOOATICTUYHUM po3paxyHKoM. Ilicnst imeHTudikaiii ctaHy 3HaueHHS Ry,
MOKE TepelaBaTHCS 0 MOAYJS MPOTHO3YBAHHS MapaMeTpiB IMOCTPUILy pa3oM i3
TeMrepaTyporo Ta iHmuMu napamerpamu I1I°. ¥V takuii ciocid 1151 03Haka Moxe OyTH
BUKOpHUCTaHa SIK mapaMmeTp 1HGOpMaIiitHOr0 OOMIHY MIX MiJICHCTEMaMH KOHTPOJIIO
METAJIBHOTO 3apsiay ¥ po3paxyHKy MOYaTKOBUX YMOB pyXy CHapsija.

6. HayxoBa HOBM3HA Ta NIPAKTUYHE 3HAYCHHS

HaykoBuit pe3ynbTaT nosrae y gopmainisaiii razoroi craioi [1I" sk qogaTkoBoi
niarHoctruyHoi o3Haku crany HIIII 3a 3minHOrO THCKY. Ha BiAMiHY BiJl BUKOPUCTAHHS
CTaJIOl JOBIJIKOBOI XapaKTEPUCTUKHU, Ry, BU3HAYAETHCS AJISI KOKHOTO PIBHOBAKHOTO
CTaHy 3a IMOTOYHUM CKJIaJ0M Ta3oBoi (a3u. Buxiguuil ckiax po3paxoBYETHCS 3
ypaxyBaHHSIM peajbHUX BIACTUBOCTEH KOMIIOHEHTIB, TUCKOBOI MepedyJ0BH XIMIYHOT
piBHOBaru Ta ¢a30BOro MEePEPO3NOIITy BYTJICIIO.

[IpakTuyHe 3HAYEHHS MOJIATA€ y MOXJIMBOCTI BKJIIOYEHHSI Ry, 10 CTPYKTypHU
MPOTPaAMHOTO MOTYJISi aBTOMATHU30BaHO1 11eHTH(IKAIIII. Y 3aMpONOHOBaHI CTPYKTYpi
MOAYJh OoTpuMye BuMIipsHI 7 1 P, (popMye MHOXHHY IOMyCTHMHUX O01010TEYHUX
CTaHIB, BU3HAYAE JJI1 KOXKHOTO 3 HUX R}, 1 KOMIIOHEHTHUH CKJIaJ, MICISA YOr0 yTOYHIOE
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omiaky crany HIIII 3a gocTymHMMH e€KCTIEpUMEHTAIBHUMH JAaHUMHU Ta (Pi3MIHAMUA
oOMexeHHsIMU. Po3paxyHKOBUHM NpuUKIaj IOKa3aB 3MiHYy Ry, npubauzHo Ha 37
JIx/(xr-K), abo na 10,3 %, mo miaTBepkye YyTIMBICTh IHTErPaIbHOI O3HAKU O
nepeOy0B1 KOMIOHEHTHOT'O CKJIaly Ta30Boi (a3u.

7. O0MeKeHHSA METOLY

["a3oBa cTana € IHTerpajgbHOIO, aJie HE YHIKAIBHOIO 03HAKOI0. Pi3HI CKIIau MOXYTh
MaTH OJHAKOBY CEPEIHIO MOJIIPHY Macy, TOMYy Kiacudikaris juie 3a R,y CTBOPIOE
HEOJHO3HAUHICTh. J0 BekTOpa O3HaK NOTPIOHO BKJIIOYATH MIOHAWMEHIIE
TeMIlepaTypy, THCK 1 TlapaMeTp KOHJeHCOBaHOi (¢a3u. 3a  HAsIBHOCTI
EKCIIEPUMEHTAJIBLHOTO aHaJi3y BEKTOP O3HAK JOMOBHIOIOTH MOJbHUMH YacTkamu CO,
COz, H20 T1a Ho.

TouHICTB Ry, 3aJIEXKUTH Bl NEPENIKY IPOAYKTIB Y piBHOBa)kHIA Mozenl. [Ipomyck
KOMITIOHEHTa 3MIHIOE PO3IMOAUT €IEMEHTIB MK 1HIIUMHU PEYOBMHAMHU M CIOTBOPIOE
cCepedHI0 MOJIIpHY Macy. JlogaTkoBe OOMEXEHHs TMOB’SI3aHE 3 PIBHOBAXKHUM
MPUMYIIEHHAM: KOPOTKa TPUBAIICTh BHYTPIIIHBROOATICTUYHOTO MPOIECY MOXKE HE
3a0€3MeUYnTH MOBHOTO JIOCSTHEHHS PIBHOBATH JIJIsl MOBUIBHUX peakiliit [3; 4; 7]. Tomy
Jiana3oHd  JIOMYCTUMHUX  3HA4eHb  O3HAaKM  MOTpeOyroTh  Bepudikamii  3a
EKCIIEpUMEHTAJILHUMHU JaHUMU KOHKpeTHoro tumy HIIIL.

8. BucHoBKkH

[NazoBy cramy III' dopmanizoBaHO SK MOXIAHY PO3PAXyHKOBY J1arHOCTHYHY
o3Haky ctany HIIII, sika y3arajbHIO€ 3MiHY CE€pPeIHbOI MOJIIPHOI MacH ra3oBoi (azu
3a 3MIHU TEMIIEpaTypH, TUCKY Ta KIIBKOCTI KOHAEHCOBAHOTO BYTJIEIIIO.

Jns mocnimoBHOCTI piBHOBakHUX cTaHiB Biag 7' = 2070 K 1o 7= 900 K 3HaueHnHs
Ry, 3MeHmmtocs Bix 355,6 no 319,0 x/(xr-K), ado na 10,3 %. OgHouacHO MacoBa
YacTKa KOHAEHCOBaHOro Byrmiemio nocaria 10,2 % moyarkoBOi Macu MOPOXY.
Pesynbrar  miaTBepAMB  1HGOPMATUBHICTb  O3HAKM I PO3MEKYBaHHS
TEPMOJMHAMIYHUX CTAHIB.

["a30By craiy 3ampoNOHOBAHO BKIIOUUTH JI0 BEKTOpa mapaMeTpiB 0610J110TEUHOTO
CTaHy pa3oM 13 TEMIEPATypOI0, TUCKOM 1 YaCTKOIO KOHJEHCOBAHOTO ByIJewo. Take
MoJaHHs 3a0e3neuye mnepenaBaHHs (Bi3MUHO Y3TOHKEHOTO MapaMerpa 10 MOIYJis
MPOTHO3YBAaHHA  XapaKTEPUCTHK TIOCTPLTYy, a 3a HaABHOCTI  HE3aJICKHOT
EKCIIEPUMEHTAJIbHOI OIIHKU Rp, A€ 3MOry JIOAATKOBO CKOPOTHUTH MHOXHHY
JOTTyCTUMHUX CTaHIB.
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BIOTEXHOJIOTISI YTUIRBALII BUIXO/IIB

Caarwk Anaroutin IBanoBu4
npodecop kadenpu xapuoBoi ximii,
HamionanpHu#t yHIBEpCUTET XapyOBUX TEXHOJIOT1H

Korauk Ouexcanap MakcumoBu4
HarionaneHuil yHIBEpCUTET XapyOBHUX TEXHOJIOT1H

BcecBiTHs ekoJIoTiuHa KpH3a Ta 3arpo3a BUUepraHHs TPAAUIIHHUX JKeper eHeprii
€ HABaXUIMBIIIMM MUTAaHHSIM CYy4aCHOCTI.

CyuyacHa cBITOBa EKOHOMIKa MEPEKUBAE TpaHCHOpMaIlit0 B HAMPAMI €KOJIOT13a1lii
BUPOOHMUYUX TPOIECIB Ta MEPEXOy 10 MOJEl IUPKYJISIPHOI €KOHOMIKH, B SIKIH
BIJIXO/IM Xap4OBOT'O BUPOOHUIITBA PO3IIISIAIOTHCS HE SIK 0anact, a siKk BTOPUHHHUUN
MarepianbHuil pecypce [3].

BonHouac 306unbIIeHHST 0OCATIB O10JIOTIYHO PO3KJIQAHUX BIIXOJIB, OCOOJIHBO
XapyOBHUX Ta CUTbCHKOIOCIOIAPCHKUX, NOTPEOy€e eHEKTUBHUX METO/IIB IX yTHIII3aLli 3
MiHIMaJIbHUM HETAaTUBHUM BIUJIMBOM Ha JTOBKIJLISL.

OaHuM 13 NEPCIEKTUBHUX IM1IXO/1B JI0 BUPIIICHHS L1€i TPOOJIEMH € 3aCTOCYBaHHS
aHaepoOHOi O10KOHBEPCIi, sIKa TO3BOJISE MEPETBOPUTH OpraHiuyHy Oiomacy Ha Oioras 3
BHCOKMM BMICTOM YHCTOTO METaHy Ta MOXWBHUU TUTECTAT — IIHHUN OpraHIYHHMA
3aTUIIIOK.

AHaepoOHe 30poKyBaHHS SIBJIsIE COO0I0 O10TEXHOJIOTIYHUN TMPOIEC, B OCHOBI
SAKOTO JIGKUTh [ISUIbHICTh TPYNH aHaepoOHUX MIKpoOopraHizMmiB (Oe3KHUCHEBE
cepenoBuiie). Llei nporec He nuiie 3a0e3neuye eHepreTUYHy yTHITI3AII0 OpraHiKH,
a ¥ Jlae MOXJIMBICTH peaiizyBaTd O€3BIIXOAHY MOjeNb O10TEXHOJOTIi, B SKIH BCi
MPOJIYKTH MPOIIECY MAIOTh EKOHOMIUHE Ta €KOJIOT1YHE 3HAaYeHHS [2,4].

B ymoBax cTpIMKOro 3pOCTaHHS MOMUTY Ha adbTEpPHATHBHI JKEpesia eHeprii Ta
BHUMOT  BIPOBQDKCHHS  OC3BIAXOJHHUX TEXHOJIOTIH, CTBOPEHHS €(PEKTHBHUX,
CTaOUIbHUX Ta ONTUMI30BAaHUX CHCTEM aHAEPOOHOI MepepoOKH OPraHIYHUX 3aJIUILIKIB
€ OJIHMM 13 IPIOPUTETIB CydacHOi OioeHepreTuku. He3paxkaroun Ha YUCIICHH] HAyKOBI
myOJTiKalli, IPaKTUYHI KEHCH Ta HAsBHICTh YCTAJI€HUX TEXHOJIOT1H, MUTaHHS MTOBHOIO
LUKITY BUPOOHMIITBA Ta OE3BIAXOJHOCTI aHAepoOHOI OIOKOHBEPCIi JIMIIAETHCS
BIIKpUTHM. baraTto mporieciB BHMaraloTh JOJATKOBOTO CHEPrOCIIOKHUBAHHS
(Hanpukiaa, Ha CyHIHHS a00 OYHUCTKY Ta3y), a TaKOoX JIOCHIIKEHHS BIUIUBY
BUKOPUCTAHHS TUTECTATY Ha SKICTh IPYHTIB 1 EKOCUCTEMH B IILJIOMY.

Benuka KiIbKICTh MATMPUEMCTB Xap4uOBOi MMPOMHUCIIOBOCTI MPAITIOE 3 YTBOPEHHSIM
BEJIMKOI KUJIBKOCTI BIAXOJIB, MPUYOMY OLIBINICTh 3 HUX HE 3HAXOAWUTH >KOAHOTO
3aCTOCYBaHHS, 1HKOJIA TMOTPAIUISiE Ha CMITTE3BAIUING, IO CIPUYUHSE HABEITUKE
HABAHTA)KCHHS Ha HABKOJUIIHE CEPEOBUINE: BHJIUICHHS TMAapHUKOBUX Ta3iB,
3a0pyIHEHHsS] TPYHTIB 1 BOJ, a TaKOX BTPATy IOTEHIIIHHO KOPUCHOI CHUPOBHHH.
MertaHoBa ¢epMeHTalsl HaJICKUTh JO OJHOTO 3  HAWOUIBII IEepPCIIEKTHBHUX
HaIpsIMKIB O10Te€XHOJOrii y cdepl MOBOJKEHHS 3 OPraHiuHUMH BIIXOJaMU. Y
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MOPIBHSHHI 3 TPATUIIIHHUMHA METOJaMH, TAKUMH SIK CTIAJTIOBAHHS Y KOMIIOCTYBaHHS,
aHaepoOHe 30pOo/KyBaHHS JO3BOJIAE HE JIMINE 3MEHIIUTH 00’€M BIIXOJIB, ajie M
oJiepKaTH IIHHUN BTOPUHHUN €HEPreTUYHUM pecypc — Oioras, KUl Moxke OyTu
BUKOPHUCTAaHUN JJI1 BUPOOHMIITBA TEIJIOBOI Ta eneKTpuuyHoi eHeprii. [loGiunum
IPOJIYKTOM 30pOKyBaHHSA € MiKpoOHa 61oMaca - JKepesIo OpraHiuHuX 1 MiHEpaIbHUX
crionyk. KopmoBa mikpoOHa 6iomaca siBjsie o000 OLTKOBHI KOMILIEKC, 30aradyeHuit
HE3aMIHHUMHU aMIHOKHCJIOTaMU Ta BiTaMiHaMH Tpynu B, cepenm sSkux MoxHa
BHOKPEMHTH I1aHKOOAIaMIH — HAMBaXIMBIIIIHI BiTaMiH KpOBETBOPEHHS [3].

30pomkeHy OioMacy MOXHa BHUKOPHUCTOBYBAaTH fK JOOpMBO B arpapHii
MPOMHCIIOBOCTI. HaiOib11 iHHOBAIIITHOKO 1 CTPATETTYHOIO € KOHIICTIIIis 0€3B11X01HOT
OlokoHBepcii, ska Tmepeadadae MOBHE ab0 Maike TOBHE BHKOPHUCTAHHS BCIX
KOMIIOHEHTIB BIJIXOJIB, IO HAAXOASITh 10 OlopeakTtopa. Takui migxiag HE JUIIE
3a0e3mnedye 3MEHIICHHS HaBAaHTAXCHHS HA €KOCHCTEMH, a ¥ CTBOPIOE YMOBH IS
3aMKHEHOTO LUKy PEYOBUH, HAOJUKEHOTO 10 MPUPOTHUX O101[€HO31B, 110 BIAMOBIIAE
Cy4YaCHUM BUMOTAM ITUPKYJISAPHOT EKOHOMIKH Ta CTaJoro po3BUTKy [1,5]. ¥V 3B’s3Ky 3
IIUM 3pOCTae MoTpeda B HAyKOBO OOIPYHTOBAHOMY MIIXO/I1 IO ONTUMI3aIlli MTapaMeTpiB
aHaepoOHOTO0 30pO/KYBaHHS, sIK1 O I03BOJISLUTN IOCSATTH BUCOKOI €eHEProePeKTUBHOCTI
Ta CTaOlILHOCTI Mpoliecy (MeTaHoBa hepMEHTAIlisl HAJICKHUTh 10 010TEXHOJIOTTYHUX
MPOIIECIB, 110 BiIOYBAIOTHCSA B JIY’)KHOMY CEPEIOBHII; MPU HE3HAYHOMY 3MEHIIICHHI
pH BinOyBaeThCcsi MpoIeC «3aKUCAHHS», B PE3YyJIbTATI SIKOTO MPAKTUYHO MOBHICTIO
MPUIUHAETBCA BUIIEHHS Oiorasy), MOBHOI YTHJII3allli CUPOBMHHM Ta MIiHIMIi3alli
€KOJOrYHUX pu3uKiB. OcoOIMBOrO 3HaueHHs HaOyBae MAOCHIIKEHHS BIUIUBY
TEeMIIepaTypHOTO pexuMy, pH-cepemoBuia, CITiBBITHOIICHHS BYTJCHIO Ta a3o0Ty,
HAsIBHOCTI 1HT101TOpPIB, Yacy TiApaBIIuHOIO YTPUMAHHS Ta MIKpPOO10JIOTIYHOTO CKIIAITY
Olomacu Ha 3arajibHUi Buxijn O6iorazy [1,3,5].

AHaepoOHe 30poKyBaHHS BITHOCUTBHCS 10 Oaratoda3oBoro MikpoO0i0JI0TI4HOTO
MpoIeC PO3KIAJaHHS OPTaHIYHUX PEUYOBUH y OE3KMCHEBOMY CEPEAOBHIIN 3
yTBOopeHHsM MeTany (CHa), Byrnekucinoro rasy (CO:), cipkoBognto (H:S), a Takox
3QJIMIIKOBUX MIHEpaliB, M0 3aJMIIAIOTRCA y BUMIISAAI aurectary. Lleit mporec €
OCHOBOIO JIJII TEPETBOPEHHS PI3HOMAHITHUX OpPraHIYHUX BIAXOMIB y Oiora3 i
BUKOPUCTOBYETHCS Y O10€HEPTeTHIIl, €KOJIOT1i, arpOTEXHOJIOTIAX Ta OUUIIICHH] CTIYHUX
BOZ. Y BIJICYTHOCTI KHCHIO, METa0OJi3M MIKPOOPraHi3MiB TMEPEeXOJUTh Ha
ATbTEPHATUBHI [UISIXM EHEPreTUYHOro 3a0e3nedyeHHs, MpU SKUX KIHIICBUMHU
MPOJyKTaMH CTalOTh KOPOTKOJIAHIIOTOBI JieTKl skupH1 kucnotu (VFA), Bogens (Hz),
COz, 1 B KIHLIEBOMY TIJICYMKY — M€TaH [2,4].

Buxin Oiora3zy 3Ha4HOIO MIpPOIO 3aJI€KUTh B1J] CTPYKTYPH Ta CTYNEHIO TO0CTYIMHOCTI
cyOcTpary i MiKpoopraHi3miB. [[js mokpaiieHHs: pepMEeHTaTUBHOTO PO3IIETICHHS
MaKpOMOJIEKYJI 3aCTOCOBYIOTBCSI TaKi METOJM TMOMNEepeaHbOi OOpOOKM: MexXaHIyHa
necTpykuis (moapioHeHHs 10 5-10 mMm); Tepmiuna o6podka (60-120°C) — nokparye
rigpom3 OUIKIB 1 KIITKOBUHM, XIMIYHA JECTPYKIls (ITy>KHE abo KHCIOTHE
00poObnenHs); 6iomoriuna oOpoOka (pepMeHTH, aKTUBHI MIKPOOPTaHi3MHU); COHOJII3 Ta
€JIEKTPOJII3 — IHHOBAI[IHHI CITOCOOU PO3PHBY KIIITHHHUX CTIHOK

[TincymoByrO4H BUIIIE3a3HAUYCHE, - OPTaHIUHI BIIXOM HaJIEXaTh A0 HAI3BUYAITHO
pecypcHoi 0a3u juisi BUpOOHMIITBA 0ioTa3y Ta KOPMOBOI OlomMacu. XapaKTepUCTUKH
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CUPOBMHU MAalOTh BHU3HAUaJbHUI BIUTUB Ha €(EKTUBHICTH (pepMeHTalii Ta SIKICTh
nurectaty. [lonmepennss oOpoOka Ta KOpepMEeHTaIlisl € KIIOUOBUMH METOJaMHU IS
TIOKpAIIeHHS 30pOIKyBaHHSI.

B VYkpaini HassBHUM 3HaYHMM MOTEHIIAJI OpraHiyHO1 0loMacH, OJIHAK peajizallis
[IbOTO TIOTCHIIAly BUMAarae HOPMAaTHUBHO-3aKOHOJABYMX Ta iH(QPACTPYKTYPHHUX
3pyIICHB.

Y KOHTEKCTI Mepexoay N0 CTajoi 0106KOHOMIKM Ta PO3BUTKY 1 MICISIBOEHHOIO
BIIHOBNICHHS YKpaiHW, yTWIi3amis BIOXOMIB 3 BHUKOPHUCTAHHAM METaHOBOI
dbepMmeHTarIlii mocigae MeHTpaIbHE MICIE Cepell CydacHUX 010TEXHOJIOTIMH.
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Abstract

Several adamantyl-containing quaternary salts of benzylidenehydrazinylpyridine,
based on benzyl, ethylphenyl, and propylphenyl groups on the pyridinium nitrogen,
were synthesized and tested for possible antibacterial and antifungal activity against
Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, and Candida
albicans using a microdilution method. The results of the antimicrobial tests showed
that compounds containing the 3-phenylpropyl chain exhibited the highest
antimicrobial activity against Staphylococcus aureus, and compound 3d was the most
active in the series against all tested bacterial and fungal strains.

Keywords: hydrazones, pyridinium salts, adamantyl, antimicrobial activity.

Introduction

The shortage of new antibacterial drugs due to growing bacterial resistance to
antimicrobial agents is a major challenge in the development of new drugs. Quaternary
amine derivatives have previously been reported to exhibit antimicrobial properties [1—
4]. Certain mono- and bis-quaternary ammonium compounds, including various alkyl
chain lengths with various hydrophobic substituents, have been found to exhibit
antimicrobial activity [5—7].

Pyridinium halides, like quaternary nitrogen salts, exhibit antimicrobial properties
and adsorption properties on negatively charged solids. The antimicrobial activity of
1-alkylpyridinium salts depends on their adsorption activity on the surface of bacterial
cells [8—16] and the pKa values of the corresponding pyridines [17]. Factors controlling
their antimicrobial activity include molecular hydrophobicity [18,19], adsorbability
[20], surface activity [19], and the electron density [21,22] of the quaternary nitrogen
atom. These compounds possess one hydrophobic alkyl chain and one hydrophilic
quaternary nitrogen ion group per molecule, which provides greater surface activity
and more pronounced antimicrobial activity compared to conventional antimicrobial
agents [23].

On the other hand, Schiff bases are important in medicine, and many studies have
reported their biological activity [24,25]. Hydrazones, a special group of Schiff bases,
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are also known as one of the most important classes of organic compounds, some of
which exhibit significant biological activities such as antimicrobial [26-30],
antituberculosis [31-33], anticancer [34—36], analgesic [37], anti-inflammatory [37],
antiplatelet [38], and antiviral [39, 40] activities. The data reported in these studies
showed that the side chain attached to the pyridinium nitrogen significantly influenced
the antimicrobial activity. Among them, compounds with 3-phenylpropyl chains
showed remarkable activity [40]. Based on these results, ortho-methyl, -methoxyl, -
hydroxyl benzylidenehydrazinylpyridinium salts with benzyl, 2,6-dichlorobenzyl, 2-
phenylethyl, and 3-phenylpropyl groups on the pyridine nitrogen were prepared to
study the effect of such structural modifications of quaternary pyridinium salts on the
expected antimicrobial activity.

In addition to the above, the objective of this study was to introduce a bulky
hydrocarbon radical, adamantane, into the Schiff base molecules. The latter is widely
known to enhance the lipophilicity of the drug substance, which prolongs its
therapeutic effect.

Results and Discussion

Chemistry

Benzylidenehydrazinylpyridinium salts were prepared in three steps according to
the reported procedure [41] as shown in Scheme 1. In the first step, 4-chloropyridine
was refluxed with hydrazine hydrate in 1-propanol to give 4-hydrazinylpyridine (1).
This compound was then condensed with 4-(1-adamantyl)benzaldehyde (2) in ethanol
at room temperature to give hydrazone (3). In the last step, the final compounds (4a—
d) were obtained by quaternization of hydrazone derivatives (3) with the appropriate
substituted alkyl halides in ethanol under reflux. All the key compounds are new.
Except for compounds (3) and (4), compounds (1) and (2) were previously described
[42,43].
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Scheme 1. Synthesis of the title compounds.

The structures of the final compounds were determined by spectral methods. The
IR spectra of the final compounds showed intense absorption bands in the range of
3315-3446 cm—1 and the range of 1436—1644 cm—1, which were assigned to vibrations
of the NH and C=N functions, respectively. In the 1H NMR spectra, the signals of the
NH group protons were recorded in the range of 12.26—13.00 ppm. The signals of the
protons belonging to the N=CH group were observed as singlets in the range of 8.52—
8.65 ppm. The IR and 1H NMR data confirmed the condensation between the amino
and carbonyl groups. As expected, while the pyridine hydrogens at positions 2 and 6
of compound (3) showed peaks in the 8.19-8.21 ppm range, the signals of the
hydrogens at these positions were in the final compounds (4a—d) in the 8.30-8.55 ppm
range [44]. The shifts of these peaks to higher frequency indicated that compounds (4)
were quaternized with an alkyl halide. All 13C NMR results supported the proposed
structures as stated in the experimental section. The mass spectra of the final
compounds (4a—d) showed molecular ion peaks that were consistent with the proposed
structures.

Antimicrobial Activity

A series of benzylidenehydrazinylpyridinium salts with an adamantyl substituent
at the para-position of the benzene ring were evaluated for antimicrobial activity
against Gram-positive and Gram-negative bacteria and fungi. The bacterial strains
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represented important Gram-positive and Gram-negative species, including
Staphylococcus aureus, Escherichia coli, and Pseudomonas aeruginosa. Their
antibacterial activity was assessed by measuring the minimum inhibitory concentration
(MIC) using a standard broth dilution assay (Table 1).

Table 1. Antimicrobial activity of compounds 4a-d.

Minimum Inhibitory Concentration (MIC) (ng/mL)

CompoundNo
E. coli P. aeruginosa | S. aureus | C. albicans

4a 35 512 20 66

4b >2048 >2048 67 1030

4c 66 512 32 66

4d 131 1030 4 66
Ceftazidime | <0.125 (0.06-0.5)* 1 (1-4)* 4 (4-16)* | (0.25-1.0)*
Fluconazole _ _ _

* Acceptable quality control ranges of minimum inhibitory concentrations (MICs)
(ug/mL) for strains [45,46].

Based on the antimicrobial activity results, all compounds exhibited high
antimicrobial activity against Staphylococcus aureus and low antimicrobial activity
against Pseudomonas aeruginosa. Among the tested compounds, 4d was the most
active derivative against Staphylococcus aureus, being as effective against this
microorganism as the standard compound ceftazidime. The results showed that the
longer the side chain of a compound, the greater its antimicrobial activity. In the series
of adamantyl-substituted phenylpropyl derivatives, the antimicrobial activity of 4d was
followed by 4c, 4a, and 4b, respectively. No significant difference in the antibacterial
activity of compounds 4c and 4a was observed. Both compounds had identical MIC
values against the test microorganisms, with the exception of Pseudomonas aeruginosa.
According to the MIC values of the compounds, 4d had the lowest MIC values (4
pug/mL) compared to other pyridinium salts.

This bioisosteric substitution resulted in a slight increase in antimicrobial activity.
On the other hand, compounds with a 2,6-dichlorobenzyl side chain on the pyridinium
nitrogen showed no activity against Gram-negative bacteria. Our study showed that all
compounds exhibited stronger antibacterial activity against Gram-positive bacteria
than Gram-negative bacteria.

These data suggest that pyridinium salts act on cell membranes, and the surface
activity of these compounds may be primarily responsible for their antibacterial
properties. However, all tested compounds exhibited low antifungal activity against
Candida albicans. The reason for the weaker antifungal activity compared to the
antibacterial effect can be considered the difference in the mechanism of action of the
compounds on the inhibition of the respiratory system of fungal cells, and not the
destruction of the cell wall.
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Materials and methods.

The melting points (mp) of the synthesized compounds were recorded on a Boetius
bench. 1H and 13C NMR spectra were recorded on a Bruker AM300 spectrometer (300
and 75 MHz, respectively) in DMSO-d6 and CDCI3 at 25 °C. Chemical shifts were
measured in DMSO-d6 with TMS as an internal standard. IR spectra were recorded
using the thin film method and in KBr tablets on a Bruker Alpha spectrometer.
Electrospray ionization (ESI) mass spectra were measured on an Agilent 1100
LC/MSD instrument. Reagents and solvents used for the synthesis were purchased
from Aldrich. 4-(1-Adamantyl)benzaldehyde was provided by AKos GmbH. Thin-
layer chromatography was performed on silica gel-coated 60 F254 plates (Merck). The
spots were developed using UV light or iodine.

4-Hydrazinopyridine Hydrochloride (1). Compound (1) was obtained according to
the method described in [47]. A solution of 4-chloropyridine (0.01 mol) and hydrazine
monohydrate (0.15 mol) in 1-propanol (30 ml) was refluxed for 18 h. The solution was
cooled to 0 °C, the precipitate was filtered off, washed with cold 1-propanol and
crystallized from ethanol. M.p. 242-243 °C (ref. [47,48] 242-243 °C).

4-(2-(4-(1-Adamantyl)benzylidene)hydrazinyl)pyridine(3). 4-Hydrazinylpyridine
(0.01 mol) and benzaldehyde derivative (2) (0.01 mol) were stirred in ethanol (30 ml)
at room temperature for 4-9 h. The precipitate was filtered off, washed with cold
ethanol, and crystallized from ethanol. Yield 73%. M.p. 232 °C. IR (v, cm): 1427,
1452, 1486, 1527, 1538 (Ar-C=C and N=C), 2886, 2948 (aliphatic C-H), 3014 (Ar-C-
H), 3210 (N-H); '"H-NMR (8, mmp): 1.76 (6CH,, Ad), 1.87 (3CH, Ad), 6.97 (2H, d, J
= 6.2 Hz, Py-H), 7.23 (2H, d, J = 8.2 Hz, Ar-H), 7.83 (2H, d, J = 8.2 Hz, Ar-H), 8.19
(1H, s, N=CH), 8.21 (2H, d, J = 6.2 Hz, Py-H), 10.80 (1H, s, NH).

General Synthesis Method for Compounds (4a-d).

Hydrazone (3) (0.01 mol) and the corresponding alkyl halide (0.02 mol) were
refluxed in ethanol (30 mL) for 10-40 h. The mixture was cooled to 0°C, and the
resulting precipitate was filtered off and washed with cold ethanol. The crude products
were crystallized from ethanol, yielding compounds (4a-d).

1-Benzyl-4-(2-(4-(1-adamantyl)benzylidene) hydrazinyl)pyridine chloride (4a).
Yield 68%. M.p.= 267 °C. IR (v, cm): 1455, 1482, 1517, 1544, 1600, (Ar-C=C and
N=C), 1644 (N'=C), 2838, 2911, 2979 (aliphatic C-H), 3037 (Ar- C-H), 3397 (N-H).
"H-NMR (5, mmp.): 1.76 (6CH,, Ad), 1.87 (3CH, Ad), 5.48 (2H, s, N*-CH2-Ph), 7.16
(1H,dd,J=7.0,2.3 Hz, Py-H), 7.23 (2H, d, ] =8.2 Hz, Ar-H), 7.83 (2H, d, ] = 8.2 Hz,
Ar-H), 7.36-7.42 (5H, m, Ar-H), 7.56 (1H, d, J = 7.4 Hz, Py-H), 8.47 (1H, d,J=7.4
Hz, Py-H), 8.55 (1H, d, J = 7.4 Hz, Py-H), 8.62 (1H, s, N=CH), 13.00 (1H, s, NH). *C-
NMR (8, mmp.): 60.75 107.80, 109.64, 126.96, 127.47, 128.78, 129.46, 129.78, 130.9,
131.7, 132.18, 136.20, 137.92, 143.72, 144.89, 147.99, 154.38. MS (m/z): 458 (M™),
91.135, 77.

1-(2,6-Dichlorobenzyl)-4-(4-(1-adamantyl)benzylidene) hydrazinyl)pyridinium
chloride (4b). Yield 72%. M.p. 298 °C; IR (v, cm™): 1436, 1513, 1581 (Ar-C=C and
N=C), 1644 (N'=C), 2694, 2886 (aliphatic C-H), 3052 (Ar-C-H), 3442 (N-H). 'H-
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NMR (6, mmp): 1.76 (6CH,, Ad), 1.87 (3CH, Ad), 5.70 (2H, s, N+-CH2-Ph), 7.14 (1H,
dd,J=7.2,2.8 Hz, Py-H), 7.26-7.30 (2H, m, Ar-H), 7.34 (1H, td, J = 7.4, 1.2 Hz, Ar-
H), 7.52-7.56 (2H, m, Py -H), 7.23 (2H, d, J = 8.2 Hz, Ar-H), 7.83 (2H, d, ] = 8.2 Hz,
Ar-H), 8.22 (1H, dd, J = 7.0, 1.6 Hz, Py-H), 8.34 (1H, dd, J = 7.2, 1.6 Hz, Py-H), 8.60
(1H, s, N=CH), 13.00 (1H, s, NH). *C-NMR (8, mmp): 56.44, 108.29, 110.28, 125.29,
128.30, 129.22, 129.72, 130.00, 131.74, 133.16, 134.16, 137.00, 143.50, 144.66,
144.74, 148.69, 154.80. MS (m/z): 527 (M), 135, 159, 145.

4-(4-(1-Adamantyl)benzylidene) hydrazinyl)- 1-phenethylpyridinium bromide (4c).
Yield 87%. M.p.190 °C. IR (v, cm™): 1455, 1513, 1546, 1577 (Ar-C=C and N=C),
1644 (N*=C), 2836, 2908 (aliphatic C-H), 3054 (Ar-C-H), 3415 (N-H); 'H NMR (3,
mmp): 1.76 (6CH,, Ad), 1.87 (3CH, Ad), 3.13 (2H, t, J = 7.2 Hz, N"-CH,-CH,-Ph),
4.50 (2H, t, ] = 7.2 Hz, N"-CH,-CH,-Ph), 7.03 (1H, dd, J = 7.0, 2.3 Hz, Py-H), 7.19-
7.36 (5H, m, Ar-H), 7.23 (2H, d, J = 8.2 Hz, Ar-H), 7.83 (2H, d, J = 8.2 Hz, Ar-H),
7.50 (1H, dd, J = 7.0, 2.3 Hz, Py-H), 8.30 (1H, d, J = 7.4 Hz, Py-H), 8.35 (1H, d, J =
7.0 Hz, Py-H), 8.53 (1H, s, N=CH), 12.38 (1H, s, NH). '3*C NMR (8, mmp): 36.92,
59.03,107.37,108.99, 126.94, 127.36, 127.55, 129.23, 129.62, 130.96, 131.73, 132.12,
137.33, 137.89, 143.71, 144.84, 147.53, 154.10. MS (m/z): 513(M™), 77, 91, 135.

4-(4-(1-Adavantyl)benzylidene)hydrazinyl)- 1-(3-phenylpropyl)pyridiniumbromide
(4d).Yield 49%; M.p.160 °C; IR (v, cm™): 1454, 1488, 1511, 1552, 1585, (Ar-C=C and
N=C), 1644 (N*=C), 2827, 2915 (aliphatic C-H), 3058 (Ar-C-H), 3424 (N-H); 'H-
NMR (6, mmp): 1.76 (6CH,, Ad), 1.87 (3CH, Ad), 2.12 (2H, quin, J = 7.6 Hz, N"-CH,-
CH,-CH,-Ph), 2.60 (2H, t, ] = 7.8 Hz, N"-CH,-CH,-CH,-Ph), 4.28 (2H, t, J = 7.2 Hz,
N"-CH,-CH,-CH,-Ph), 7.06 (1H, dd, ] = 7.2, 2.4 Hz, Py-H), 7.16-7.30 (5H, m, Ar-H),
77.56 (1H, dd, J = 6.8, 2.4 Hz, Py-H), 7.23 (2H, d, ] = 8.2 Hz, Ar-H), 7.83 (2H, d, J =
8.2 Hz, Ar-H) 8.39 (1H, d, ] = 6.8 Hz, Py-H), 8.46 (1H, d, ] = 7.2 Hz, Py-H), 8.52 (1H,
s, N=CH), 12.34 (1H, s, NH); *C-NMR (3, mmp): 32.28, 52.50, 58.08, 107.50, 109.15,
126.76, 126.98, 127.50, 128.89, 129.12, 131.00, 131.80, 132.14, 137.33, 141.15,
143.79, 144.80, 147.64, 154.29. MS(m/z): 527 M™), 77, 91, 135.

Antimicrobial activity

The minimum inhibitory concentration (MIC) was determined by the broth
microdilution method according to the Clinical and Laboratory Standards Institute
(CLSI) [45,46]. The in vitro antimicrobial activity of the final compounds (4a—d) was
assessed against the standard strains Staphylococcus aureus ATCC 29213, Escherichia
coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853, and Candida albicans
ATCC 90028. Antibacterial and antifungal assays were performed in Mueller—Hinton
broth and Sabouraud dextrose broth, respectively. All synthesized compounds were
weighed (10 mg), dissolved in DMSO (250 pL), and diluted with water (750 pL) to
prepare stock solutions of 10 mg/mL. Serial dilutions from 2048 to 1 pg/mL were
performed in a 96-well plate. Fifty uL of bacterial suspension obtained from a 24-hour
culture (~106 CFU/mL) was added to each well with a final DMSO concentration of
1:16. The plates were incubated at 35°C for 24 hours. We tested Ceftazidime as an
antimicrobial agent for quality control of the method. Each experiment was repeated
twice.
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Conclusions

We described the synthesis of a series of adamantyl-containing
benzylidenehydrazinylpyridinium salts (4a-d) with antimicrobial activity. The final
synthesized compounds were characterized by spectral data (IR, IH-NMR, 13C-NMR,
MS). Both the synthesis and antimicrobial activity of the final compounds (4a-d) were
reported for the first time. Compounds (4a-d) were found to possess moderate activity
against S. aureus. Notable activity was detected for compounds bearing a 3-
phenylpropyl side chain on the nitrogen. The most active compound was 4-(4-(1-
adamantylbenzylidene)hydrazinyl)-1-(3-phenylpropyl)pyridinium bromide (4d), with
an MIC value of 4 pg/mL against S. aureus. The results showed that a longer side chain
on the pyridinium nitrogen resulted in enhanced activity.
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130JISILIS JII ATEHTA: PIBHI OBMEKEHHS
MHOBIYHUX E®EKTIB

Kuceaesuu Bosrogumup BosioaumupoBsuy
aCHUCTEHT KadeIpy KOMI IOTePHUX HayK Ta 1HGOpMAIIHHUX TEXHOJOT1H
Kuromupcekuii nep>kaBHuM yHiBepcuTeT iMeH1 [Bana ®dpanka, Ykpaina

IlocranoBka mnpo6JiemMmu. ATEHTHI MpOrpamMHI CHUCTEMH Ha OCHOBI BEIUKHX
MOBHHUX MOJIEJICH BiJIPI3HSIOTHCS BiJ M1aJIOTOBUX THM, 110 YaCTHHA IXHHOTO BUXOY
aBTOMATUYHO MEPETBOPIOETHCS HA BUKJIMK 30BHIMIHBOT (PYHKIIIT, a caMe Ha 3ammc 10
(hailyIoBOI MiACUCTEMH, 3aITUT IO MEPEXKIi, 3MIHY 3aMKCIB 0a3u JaHUX a00 HaJICUJIaHHS
noB1xoMIIeHHA. [IOMHIKOBUH YH 3JI0BMHCHO HaB’ sI3aHHUM TEKCT caM COOOI0 HE 3MIHIOE
CTaHy 30BHIIIHBOTO CBITY, TOMY HEOE3[EYHUM BIH CTAa€ JIMIIE B MOMEHT, KOJIU MOro
nepeTBOpeHo Ha 1ito. [IpakTuka 3axXUCTy TakMX CHCTEM HATOMICTh 30Cepe/KEeHa
MEPEBAXKHO Ha MEPEBIPLI BUXOTY, TOOTO Ha Kiacu(pikaTopax Mi03piianuX IHCTPYKIIii,
3aCTEPEKEHHSAX Y CHCTEMHINM MiJIKa3lll Ta MTOBTOPHOMY ONMUTYBaHHI Mojeni. Takui
Oap’ep € WMOBIpHICHUM, OO BiH OIIHIOE TEKCT, a MHOXHHA (OpPMYIIOBaHb, SIKi
MPUBOJATh 1O OJHI€l MW Tiei camoi 11i, mpakTHYHO HeoOMexxkeHa. OOMEKeHHs
CepeI0BUILa BUKOHAHHS Ma€ 1HITY IPUPOJTY: Jis, AJIs SIKO1 Y MPOLECI areHTa HeMae Hi
CHUCTEMHOI'O BUKIIMKY, HI MEPEKEBOI'O COKETa, Hi MpaBa 3amucy, He BiIOyaeTbcs
HE3aJIe)KHO B1Jl TOrO, HACKUIBKHU MEPEKOHJIMBO areHTa BBEIU B oMaHy. L{g acumerpis
BiJJOMa OKPEeMHM 1HXEHEPHUM KOJIEKTHBAM, MPOTE BOHA HE BIOPSAIKOBAHA y IIKAIY,
NpUIATHY AJI1 TMPOEKTHUX PillleHb, 1 caMe Opak TaKoro BIOPSAKYBAHHS CTaHOBUTH
PO3TISIHYTY MPOOsIEMYy.

AHaJi3 ocTaHHIX aAociaigxkenb. CnaOKiCTh EpEeBIpKU BUXOAY 3aJ0KyMEHTOBAaHA
eMIipu4yHo. beHuMapk HenpsMUX IHCTPYKIIHHUX 1H ekl InjecAgent oxoruttoe 1054
TECTOBI BUMAJAKH, 17 1HCTPYMEHTIB KOpPUCTyBaua Ta 62 1HCTPYMEHTH HallaJHUKA 1
MOKa3ye, 110 30BHIIIHIA BMICT, SKUWA areHT ONpalbOBY€, € MOBHOLIHHUM KaHaJOM
kepyBanHg HUM [1]. Jlunamiune cepenoBuiie AgentDojo ¢ikcye, 10 HasBHI aTaku
MOPYIIYIOTh YaCTHHY BJIACTUBOCTEW OE3MeKH, aje He BCl, 1 0 MepeoBl MOJIEII HE
BUKOHYIOTh 3HAYHOI YaCTKH 3aBJaHb HaBITh 3a BIACYTHOCTI aTtaku [2]. OTpyeHHs
IHCTPYMEHTIB MEepeMIIlly€ HalaIHUKa I1e paHiie, Ha etamn peectpaiiii: Hadip MCPTox
nobynoBaHo Ha 45 HasBHuUX cepBepax mpotokoay MCP 1 353 aBreHTHUHUHX
IHCTpYMEHTAax, J€ 3J0BMUCHI IHCTPYKII BOYJOBaHO y MeTajaHi 1HCTpyMmeHTa [3].
[TapanenbHO pPO3BUBAETHCS JIIHIS CUCTEMHUX OOMexeHb. Apxitektypa IsolateGPT
MIPOTIOHY€E€ BUKOHABYY 130JIAI[1I0 3aCTOCYHKIB YCEPEIUHI areHTHOI CHUCTEMHU 3aMICTh
CIIUJIBHOTO KOHTEKCTY 3 BUIbHOIO B3aemoieto [4]. [Ticounuiis Sandlock oomexye kon
areHTa HenpuBUICHOBAHMMH NpUMITHBAMU Linux 3 KOHTpOJEeM Ha PiBHI CUCTEMHHX
BUKJIMKIB, TO/1 SIK KOHTEHHEPH Ta MIKPOBIPTYyajabHI MAIMHU 301IbIIYIOTh BUTPATH HA
3amycK 1 kepyBaHHs oOpazamu [5]. Cucrema Progent mogae npuBiien sk MOJITUKY 13
CUMBOJIBHUX IIPABUJI 11010 IMEH IHCTPYMEHTIB Ta iXHiX apryMEHTIB 1 [IepEBIPs€ KOKEH
BUKJIMK JIETEPMIHICTUYHOIO TPOIEAYPOI0, peali3yloud MPUHINAN HAWMEHIITNX
npuBineiB [6]. CHHXpOHHA aBTOpHU3AIlis TIEpel BUKIUKOM IHCTPYMEHTA Ja€ MeAiaHHY
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3arpuMKy 53 mc Ha 1000 BuUMipioBaHb, a B )KUBOMY 3MarajbHOMY CTEH]Ii, III0 OXOIHB
4437 pimens aBtopuzaiii y 1151 cecii, comiagbHa iHXEHEpis MPOTH MOEII Maja
ycrix y 74,6 BiICOTKAa BUMAJAKIB 3a JO3BUIBHOI MOJITHKH 1 HYJROBUM ycmix Ha 879
cripobax 3a oOMexyBasibHOI [7]. KoHTposb iHMDOpMaLIHUX MOTOKIB 13 JUHAMIYHUM
CTEXEHHSM 3a MOo3HaukaMu (hopmaii3ye Kiac BIACTUBOCTEMH, sIKI MOXHA 3a0€3MeUnTr
CUCTEMHO, a HE TEKCTOBO [8]. BUKOHaHHS MOJITUK Y MOMEHT BUKJIMKY 1HCTPYMEHTA
MCP 3umxkye ycmimHicTh atak 3 40,0 mo 5,0 BigcoTka mpotu 35,0 BiAgcoTKa s
HaWCUIIBHINIOT CYTO IMiIKa3KOBOI OCHOBH, MPUYOMY BHITYYCHHSI IIONTUPEHHS ITO3HAYOK
MDXK KPOKaMH MiABHUIIY€ YaCTKy XMOHUX MPOMYCKIB HAa PiBHI BUKJIHKIB Ha 26,4 MyHKTY
[9]. HaBeneni TyT 1 Jami 9MCIOBI OMIHKY MOXOSATh MIEPEBAXKHO 3 IPETPUHTIB [5; 6; 7;
8 10; 11; 12; 13], ToMy iX ciija TpakTyBaTh SK TOMEPEIHI, O 3aBEPIICHHS
peIeH3yBaHHS.

Mera. Meta poboTu nosisirae B ToMy, 1100 OOrpyHTYBaTH NEPEHECEHHS] LEHTPY
HaJIIMHOCT1 areHTHOI CUCTEMH 3 OI[IHIOBAHHSI TEKCTy Ha OOMEXKEHHS HACIIJKIB ii,
YHOPSIKYBAaTH B1JIOMI 3acO0M 130JIA1(1i 3a OOCSATOM HACHIJKIB, SIKI BOHU (DI3UYHO
YHEMOKJIUBIIOIOTh, JIJII KOXKHOTO PIBHS BKa3aTH HACHIJIKH, HE OXOIUIEHI HHUM
MPUHITUIIOBO, 1 CcHOpMYIIIOBAaTH MEPEBIPHY YMOBY JOCTATHOCTI BUOpPAHOTO PIBHSA
130J1s1L1 U1 3a1aH01 3a1a4l.

Buknan ocHoBHOro marepiany. Po3zmexxyemMo BUXIJ 1 Jif0. ATEHT MOPOIKYE
TEKCT, a BUKOHABYE CEPENIOBHUIIE BiJIOOpakae Iel TEKCT y BUKIUK 1HCTPYMEHTa 3
KOHKpETHUMH apryMmeHTamu. [lepeBipka BUXOy Jii€ 10 BiIOOpaKeHHs, ii pe3ybTaT €
OLIIHKOIO TEKCTY, a MOKA3HUKH YCIIIIHOCTI 3aJ€KaTh BiJ BUOIPKM aTak, Ha SIKIA 1X
oTpumaHo. OOMEXXEeHHS CepeIOBUIIIA JII€ HA caMe B1IOOpakKeHHs Ta Ha IOCTYIHI HoMy
pecypcu, TOMy BOHO € JE€TEPMIHICTUYHUM IIIOJI0 LIJIOTO KJacy Miil. 3BiJICH BUILIUBAE
MPaKTUYHUN BHUCHOBOK: IMIJIBUILEHHS TOYHOCTI (UIbTpa 3MEHIIy€e WMOBIPHICTb
HeOa)kaHoi 11, a BUWIYUYEHHS BIJMOBIIHOI MOXJIMBOCTI 13 C€peOBHUIIA 3BOJIUTH LIIO
HMOBIPHICTh 1O HyJs [Js BChOro kijacy. CHUCTEMaTHYHICTh PU3MKOBAHUX Jii
MIATBEPKYE eMyiboBaHa micounuilsi ToolEmu, y sikiit Ha Mmatepiaini 36 iIHCTpyMEHTIB
BHCOKOTO PU3HKY Ta 144 TecTOBUX BUIIAIKIB 68,8 BiJICOTKA BUSBJICHUX 3001B BU3HAHO
MpaBIONoOAIOHMMHU B peaidbHuX ymoBax [10]. BiamoBigHO MOpIBHIOBATH MEPEBIPKY
BUXOJy Ta OOMEXKCHHS CEpeIOBUINA 3a OJHUM ITOKa3HUKOM YCIHIIITHOCTI aTak
HEKOPEKTHO, 00 mepIiuii 3acid 3MiHIOE UMOBIPHICTH MO/IIi, a IPYTUNA 3MIHIOE CKJIaJl
MOKJIUBHUX TTOIM.

3anponoHOBaHO KAy 3 LIECTH PIBHIB OOMEKEHHS MoOiYHUX edekTiB. PiBeHb
BBAXXAETHCS BUIIUM 3a TOMEPEIHIM, SKIIO MHOXWHA HACHIJKIB, SKI BiH (Di3UYHO
YHEMOJXKJIMBIIIOE, BKIIIOYA€ BIAMOBIIHY MHOXHHY THonepeaHboro piBHs. PiBenp PO
03HAYa€ BIJACYTHICTh OOMEXKEHB: areHT JII€ 3 MpaBaMU MPOLECY 3aCTOCYHKY, 1 Oyb-
AKUW BUKJIMK, JOCTYITHUN LIbOMY IIPOLIECY, JOCTyMHUI areHToBi. PiBenb P1 oOMexye
nepesik IHCTPYMEHTIB, TOOTO areHT BUKJIMKAE JIUIIIE 3a/ieKJIapoBaHi (PyHKIIi, a pemira
T HemoCsHKHA dYepe3 BIJICYTHICTh BIAMOBIMHOTO mnepexigHuka. lleil piBeHb He
OXOTUTIOE 3JIOBKUBAHHS JI0O3BOJICHUM 1HCTPYMEHTOM, NMPHUUYOMY BUOIp HAJIUIIIKOBO
MPUBLIECHOBAHOTO 1HCTPYMEHTA € BHUMIPIOBAHMM SIBUIEM: areHTH OOWpPaIoTh
IHCTPYMEHT 3 BHIIMMHU MPaBaMH 1 MEPEXOATh 0 HHOTO MICIS TUMYACOBUX BIIMOB
HaBITh TO/I1, KOJIU JJOCTATHHOIO € abTEPHATHUBA 3 HIDKUMMHU ipaBamiu [11]. PiBers P2
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oOMeXye apryMeHTd 1 JoJa€ JO3BUIbHI TMpaBuiia, fAKI TMEPEBIPSIOTHCA
JETEPMIHICTUYHOIO TMPOLEIYypOI0 Mepea KOXKHUM BHUKIUKOM, TOMY OOXiJl MpaBHiia
BHMAarae He MepeKOHIUBOro (OpMYITIOBaHHS, a TOMIIKU B camoMy npasuii [6; 7]. Tyt
JIOPEYHI TOJIITHKHU, 3aJI€KH1 Bl MIPU3HAYCHHS [Iii, a HE B1J (OPMYIIIOBaAaHHS BUXOIY
[14]. Lliny Takoro piBHA MOXKHA BUMIpPSTH: Ha piBHI 3aBiaHb 3adikcoBano 30,0
BIJICOTKa XMOHUX BIJMOB, 3YMOBJICHMX B1JIMOBaMU TOKEHIB HaWMEHIIIUX MPUBLIEIB,
nependayeHuX caMuM 3aJyMOM, a HEe MOMMJIKAMH MPaBUJI, TO/1 K Ha PO3IIUPECHOMY
Ha6opi 3 30 JeriTUMHKUX 3aBJaHb MpaBUiIa HE JAIU XKOJHOI XMOHOT BIAMOBH [9].
PiBenb P3 oOmMexye mpaBa B Mexax X0CTa, a caMe OKPEMOTO HEMPUBLIEHOBAaHOTO
KOpHUCTyBaya, (aijIoBy MiJCUCTEMY JIUIIIE JJISI YUTAHHS 11032 BUIJICHUM KaTajgoroM,
0OMEKEHHUH TIePETiK afpec I MEPEKEBUX 3’ €THAHb 1 KOHTPOJIb Ha PiBHI CHCTEMHHX
BUKJIUKIB [5]. PiBenb P4 mepeHOCUTh BUKOHAHHS B 130JIbOBAHE CEPEIOBUIIE, TOOTO B
KOHTEelHep a00 BIPTyaJbHY MAIIMHY 3 OOMEXEHUM JOCTYINOM JO OCHOBHOI CUCTEMU
[4]. IlpuHiunoBa Mexa IbOrO PIBHSA TMOJSATa€ B TOMY, LIO MICOYHHIL cama €
IIPOTPAMOIO 3 YPa3JIMBOCTIMU: OIIHIOBAHHS Ha BKJIAJEHIM apXITEKTypi, JIe 30BHIIIHIN
map He Ma€ BIIOMUX Ypa3jIMBOCTEH, MOKa3ye, IO MICIs BHECEHHS ypa3JIMBOCTEU
MOJIeJII 3HAXOJSTh 1 BUKOPUCTOBYIOTH iX, TOMY KOHTEUHEpP HE MOXE OyTH €MHUM
6ap’epom [12]. PiBennr P5 mepenbauae omHOpas3oBe cepemoBuile 0e3 Mepexi Ta 0e3
CTaJIOTO CXOBHIIA, Y SIKOMY HACIIJIKU 3HUKAIOTh Pa30M 13 CEPEIOBUIIEM, a PE3YJIbTAT
MepeaaecThCsl HA30BHI1 JIMIIIE Yepe3 OJMH BY3bKHI KaHaj BIAMOBIAI. 3BE/ICHHS PiBHIB,
YHEMO>KJIMBIICHUX HACIHIJIKIB 1 MPUHIUIIOBUX MPOTAJIMH NOIaHO B Ta0I. 1.

Ta6auusa 1. [lxana piBHIB 13075111 A1 areHTa 3a 00CATOM YHEMOMXIUBICHUX

HACJIIJIKIB
PiBennb 1o yHeMOKIMBJIIOE Yoro He NOKpUBae dxepesio
¢pizuuno NPUHLIHUIIOBO

PO, 0e3 Hivoro ne Bynb-sxy nito y mexax npas | [4]
00MeXEeHb YHEMOKJIMBIIIOE porecy
P1, nepenik Buximk 3710B’KMBAHHS 103BOJICHUM [6; 11]
IHCTPYMEHTIB HE3a/IeKJIapOBaHO1 IHCTPYMEHTOM

byHKIT
P2, aprymenTtu i | Buxnuk 3 Jlo3BoJieHy Jito 3a XMOHUX [6;9; 14]
HOJITUKH HE/103BOJICHUMHU mijcTaB

apryMeHTaMu
P3, npaBa B 3amnuc 1 YUTaHHA 1032 Jii yepe3 103BOJIEH1 [5; 11]
MeXax XOCTa BU/IIJICHUM KaTaJOroM MepeKeBl KaHaJIU
P4, 130511 Joctyn 1o pecypcis Buxiz 3a Mexi miCOYHUIN [12]
CepeIoBHIIA OCHOBHOI CHCTEMH gyepe3 ypas3uBiCTh
PS5, onnopazose | Cranuii ciin i Hacniaxu uepes kaHanl [10; 13]
CEpeIOBHUILE 30BHIILIHIO NIEpeavy BIJIMOB1Il KOPUCTYBaueBl

JAHUX

Jlxepeno: po3poOka aBTopa

BuokpemiieHo Tpu KJlacu HACHIAKIB, sIKIi HE TIOKPUBAE HABITh HAWBHUIIMI PIBEHb

mkanu. [lepmmii kimac yTBOPIOIOTH HACHIIKK Yepe3 JO03BOJICHWM KaHA: areHT
MOBEpPTa€E KOPUCTYBaUeBl XMOHY PEKOMEHIallil0, a KOPUCTYyBad BUKOHYE ii BJIaCHUMU
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mpaBaMH, TOMY Jisl BiZOyBa€eThCs 1032 130JbOBAaHUM cepenoBuineM. [pyruii kmac
CTAHOBUTH PO3KPUTTA TUX JAHUX, SKI areHTOBI HaBMHUCHO IepeAaHO Ha BXia, 00
13071411151 OOMEXXy€ BUX1JHI KaHaJIM, a He 0013HAHICTh areHTa, 1 came TyT NOTpiOeH
KOHTpOJIb 1HGOPMAIIMHUX MOTOKIB 13 MO3HAUYKaMU MOXOJKeHHs naHux [8]. Tpertiit
KJIac BUHUKA€ TOMI, KOJU cama 3aJadya BHUMarae HE3BOPOTHOI ii, HaNpUKIaJ
HAJCWIAHHS JIMCTa a00 mepekas IJIaTexy: 3a TaKUX YMOB 3POCTAaHHS PIBHS 1301111
CyHepeuuTh IPU3HAYECHHIO CHUCTEMH, 1 3aMiCTh 3a00poHM TOTPiOHI BIAKAT Ta
O0OMEXEeHHSI 30HU YpasKeHHs, TOOTO MmepeBipKa pe3ybTary Micis BUKOHAHHS i1, Ky B
[IMTOBaHIM Mpari OOIpPyHTOBAHO SIK MPOCTINIYy 3a MEpeBipKy A0 BuUkoHaHHS [13].
OTtpyeHi MeTanaHl IHCTPYMEHTIB TOKa3yl0Th, 110 HAaBITh JEKIapallis J03BOJIEHOTO
IHCTpYMEHTA € HEJOBIPEHUM BXOJIOM, TOMY PEECTP IHCTPYMEHTIB MOTpedye OKpeMoi
nepeBipku [3].

CdopmynibOBaHO YMOBY JOCTAaTHOCTI piBHA 130ismii. [loznauumo uepes U
MHOXMHY HAaCHiAKIB, $AKI BUOpaHHl pIBEHb HE YHEMOXIIMBIIOE 3a 3aJaHOi
KoH(irypairii, a yepe3 R MHOKHHY HaciKiB, 000pPOTHHX 3acOo0aMM CaMOi CHUCTEMH,
TOOTO TaKMX, IS SIKUX iICHY€ 3adiKCoBaHa MPOIEypa MOBEPHEHHS JI0 MONEPEAHBOTO
CTaHy y MeXaX KOHTPOJbOBAHOTO 4Yacy. PiBeHb 13011111 JOCTaTHIN JJIs 3a7adi, SKIIO
U e miamHOX)uHOIO R. YMOBa Mae Tpu MpakTUYH1 HACHIAKH. SIKIO nepeBipKa BUSIBIISIE
Hacaiaok 3 U mo3a R, To nonmyctumi nurie 18a KOPEKTHI KPOKH, a caMe MiTHIATTS PI1BHS
13071511111 TOTH, JIOKU 1LIeW HACHIJOK He OyJie YHEMOXKIIMBIIEHO, a0 posmmpeHHs R
nmoOy/1I0BOI0 Tpolieaypu Biakary misi Heoro [13]. YMmoBa poOuUTh HENMPUIHSATHOIO
MOIIMPEHY MPaKTUKY, 3@ $KOi BIJCYTHICTh (DIKCOBAaHOTO BIJAKAaTy KOMIIEHCYIOTb
MOCWJICHHSM (inbTpa BUXO1y, 00 (iIbTp 3MIHIOE WMOBIPHICTh, @ HE HAJEXKHICTb
HacaiaKy 10 R. YMoBa Takox 3a/ae mopsioK MPOEKTYBAHHS: CIEPILY MEPeNuyoTh
HE3BOPOTHI HACHIKM 3a/1ayl, MOTIM BUOMPAIOTh HAWHUKYUKN PiBEHb, 3a SIKOTO BOHU
YHEMOXKJIUBIIEHI 200 0OOpPOTHI, 1 JIMILE MICIA LbOrO JIOAAIOTh MEPEBIPKY BUXOIY SIK
JI0OIaTKOBUM, a HE OCHOBHUI Oap’ep [1; 2].

Oo0mexenHsi. PoOoTa He MICTUTB BIIACHOTO €KCIIEPUMEHTY, TOMY HaBeJIeHa IKaJia
€ kiacudikaiiiHow mody0BOI0, a HE BUMIPIOBAHHSIM. Y Cl YHMCIIOBI OI[IHKH B3ATO 3
poOIT IHIIUX aBTOPIB, MPUYOMY OUIBIIICTh 3 HUX Ma€ cTaryc npenpunta. CTeHau i
Habopu 3aBllaHb y IUX poOOTax pi3Hi, TOMY iXHI MOKa3HWKHU HE 3BEJICHI JO CIIJIbHOL
OCHOBM 1 HE TMOpiBHIOBaHI Oe3mocepenubo [7; 9; 12]. TeepmxeHHs mpo
JETEPMIHICTUYHICTH OOMEKEHb CEpeIOBUIIA € YMOBHUM: BOHO CHPABIKYETHCS JIUIIIE
3a TMPUIYLIEHHS MPO KOPEKTHY peasi3allild caMoro oOMeKyBada, 1 OI[IHIOBAHHS
BHMXOJIIB 32 MEXI1 IMICOYHHUIII TTOKA3ye, IO 1€ TPUMyIIeHHs mopyuryerbes [12]. YMoBa
JOCTaTHOCTI C(HOPMyJbOBaHA SK TEOPETHKO-MHOXKWHHE CITiBBITHOIIICHHS, IPOTE
croco0y aBTOMATUYHO W MOBHO MOOYAyBaTH MHOXHMHY HaciiakiB U st TOBUIBHOI
3a/1a4l y poOOTi HE 3alPONOHOBAHO, a ii pydyHE BU3HAYCHHS 3aJICKUTh BijJ MMOBHOTH
Mol 3arpo3. CTaTUCTUYHOT MEPEBIPKH JKOTHOTO TBEPIPKCHHSI HE BUKOHAHO, OLIIHOK
BApTOCTI OOYMCIIEHb NJIi KOXKHOTO PiBHA HE OoTpuMaHo. OmnpaiboBaHO OOMEXKEHY
BUOIPKY JDKEpeN, a caMe YOTUPHAAIAThH mpaib 3a mepion 3 2023 mo 2026 poky,
TiOpaHuX 3a TeMaMM 130JIA11ii, TPUBLIEIB Ta THCTPYKIIWHUX 1H €KIIIH, TOMY IIIKajia
MOK€E HE BPaxOBYBaTH 3aC001B, MOMTUPEHUX Y TPOMHUCIOBUX CHCTEMaX 0e3 HayKOBHUX
myOiKarii.
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BucnoBku. O0rpyHTOBaHO, 10 HAAIMHICTH aTCHTHOI CUCTEMHU BU3HAYAE HE SIKICTh
NEepEeBIPKU BUXOY, a 00CAT HACTIAKIB, sIKI areHT 3JJaTHUM CIPUYUHHUTH: TEpeBipKa
TEKCTy € WMOBIpHICHUM Oap’epoM, a 0OMEKEHHS CEpeJIOBHINA € ACTEPMIHICTUIHUM
mo 1o kiacy aii [1; 8]. [ToOyaoBaHo 1mIKamy 3 MIECTH PiBHIB 1301111, YIIOPSIKOBAaHUX
32 MHOXKMHOIO (DI3MYHO YHEMOXKJIMBIIEHUX HACHIJIKIB, 1 JUISI KOKHOTO PIBHSI BKa3aHO
HACJIJKK, HE OXOIUIEHI HUM MpUHIHUMNOBO (Tabu. 1). BuokpemieHno Tpu Kiacu
HACJIJKIB, HEAOCSHKHUX JIJIs 130JIA1i1 3a MoOYJI0BOIO, a caMe Jii KOpucTyBada 3a
XUOHOIO PEKOMEHAINIEI0, PO3KPUTTS HABMHCHO TEpeJaHWX Ha BXiA JaHUX 1
HE3BOPOTHI [Iii, 110 € mpu3HaueHHsIM cucteMu. CHopMyIbO0BaHO YMOBY JTOCTaTHOCTI,
3a SIKOIO0 pIBEHb 130JIAIi1 JOCTATHINM TOJMI, KOJM MHOXKHHA HEYHEMOXKJIMBICHHX
HACJIJIKIB € MiJIMHOKUHOIO HACIHIiJKiB, 000pOTHUX 3aco0amu cuctemu. [Ipaktuune
3HAYEHHS MOJISITa€e B TOMY, IO YMOBA NEPETBOPIOE BUOIP PiBHSA 130J1AL11 3 OLIHHOTO
CYJDKCHHSI Ha MEPEBIPHUN KPOK MPOEKTyBaHHSA. lloganbini AOCHIKEHHS JOILIBHO
CIpsIMyBaTH Ha BUMIPIOBaHHS BapTOCTI KOXKHOTO PiBHS Ta HA aBTOMATHYHE BUBCICHHS
MHOKMHH HACJIIJIKIB 3 ONTUCY IHCTPYMEHTIB [6; 14].
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MNOBEJIHKOBA BIOMETPISA IK KOMIIOHEHT
BE3INEPEPBHOI ABTEHTU®IKAILIL B APXITEKTYPI
HYJbOBOI JOBIPU

I'nymenko IlaBiao KoctasHTHHOBUY
acripanT kadenpu 31
Harmtionanpauit yaiBepcuret “JIbBiBchKka [lomiTexnika”

ITocranoBka npodJieMu. ApXiTeKTypa HYJIbOBOI MoBipH y TpaktyBanHi NIST SP
800-207 Bumarae, mo6 aBTeHTHU(IKAIliI Ta aBTOpU3aIlisl OylIM NWHAMIYHAMH W
Oe3nepepBHUMU, a JIOBIpa A0 Cy0'€KTa MOCTIHHO MEPEOIIHIOBAIACs IPOTATOM CEaHCY
3a IOMOMOTOI0 AJITOPUTMY JIOBIPH, SIKMI MOKe OyTH sIK O1HapHUM (KpUTEplaIbHUM),
TaK 1 BaroBuM (score-based), a Takox OIL[IHIOBATH KOKEH 3aMMT 130J1bOBaHO (singular)
a00 B KOHTEKCTI MOTIEPEIHIX 3alMTIB TOro camoro cy0'ekra (contextual) [1]. ITpote y
MepeBaKHI OUIBIIOCTI TMPaKTUYHUX peali3aliid pillleHHS Tpo 1JIEHTHUYHICTb
KOPHUCTYBa4a yXBAIIOETHCS OJTHOPA30BO HA MOYATKY CEAHCY, MICIS YOTO PIBEHb JOBIPH
(dakT4HO (iIKCYeThCS Ha BeCh 4Yac Jii TOKeHa. BukpajeHHsi ceaHCOBOro TOKEHa,
MEepexoIvieHHsT ceaHcy abo JocTynm J0 BXKe po30JI0KOBAaHOTO poOOYOro Micls
MEPETBOPIOIOTh 1[I0 MPOTAIMHY Ha TMOBHOI[IHHUN BEKTOpP aTaku, SKUH >KOACH 13
KJIACUYHUX (PaKTOPiB aBTEHTU(]IKAIIIT HE 3aKPUBAE.

[ToBeninkoBa OGlomeTpist - AMHAMIKa KJaBiaTypHOro HaboOpy, TPaeKTOpii MHUIIIL,
JOTUKOBI KECTH, MIKPOPYXH Ta CHOCIO YTpUMaHHS MPUCTPOI0 — PO3TISATAETHCS K
MPUPOIHUN KaHIUJAT HA POJIb JLKepesa Oe3repepBHOro CUTHAITY 11€HTUYHOCTI: BOHA
HE MOoTpedye MOAATKOBHUX 1A KOPUCTyBauya M OCTyMHA MPOTITOM YChOTO CEaHCY.
NIST mpsiMo BIIHOCUTH TOBEIIHKOBI XapaKTEPUCTUKU (30KpeMa pUTM HaAOOpy) 10
O6lomMeTpuYHUX MoAaibHOCTEH [2]. MeTa poOOTH — KPUTHUYHO OI[IHWUTHU, YU JT03BOJISIE
MOTOYHUN METPOJIOTTUHUIA CTaH IUX METO/11B BUKOHYBATH 3asBJICHY POJIb, 1 BU3HAUUTHU
KOpPEKTHE MICIIe MOBEAIHKOBOI 610MeTpii B KoMIOoHeHTHi Mozemi ZTA.

MertpoJioriunuii  cTaH MoOJAJAbHOCTEN. Y3arajibHEHHS  OIMyOJIIKOBAaHUX
pe3yJbTaTiB Ha ETAJIOHHMX Ha0Opax JaHUX HaBeAeHO B Tabin. 1 Ha OCHOBI
BUKOPHUCTAaHUX HAYKOBHX Jixepen [3—7].

Ha eranonHomy nHabGopi CMU Halikpamuii 13 YOTHPHAALNTH TEPEBIPEHUX
JeTeKTopiB (MaciiTaboBaHa MaHXETTEeHChKa BifcTanb) nokazaBs EER 0,096 [3]. Hus
MyJabTUMOJaTbHOr0 ToegHaHHs HMOG-o03Hak, Tam-o3HaK 1 JAWHAMIKH Habopy
orpumano EER 7,16 % mig yac xoas6u Tta 10,05 % y nosioxkeHH1 Cuassuu Ha BUOIpIi
31 100 oci6 [4]. s nuHaMiKK MUII PO3KHU/L OI[IHOK CSTA€ MOPSAKY BEJIMUUHU — BiJl
OJIMHUITB BIJCOTKIB 110 13 % Ha ogHOMY 1 TOMY camoMy HaOopi Balabit [5; 6], o camo
10 co01 CBITYUTH MPO BIACYTHICTH CHIBHOTO MPOTOKOJY OLIIHIOBAHHS.
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Taoauus 1.
To4HICTP OCHOBHUX MOJAJILHOCTEHN MOBEIIHKOBOT O10MeTpii 3a MyOIIYHUMHU

Ha0OpamMu JaHUX
Haiikpamuii ony0JiikoBanuit

MoagaabHicTh Hab6ip nanux Ta ymoBH EER
Junamika HaObOpy CMU, 51 xopuctyBau, 400 9,6 %
(dpixcoBanmii maposp) MIOBTOPIB
Jotuk, Mikpopyxu, yrpumansas | HMOG, 100 kopuctyBauis 7,16 % (xonn6a) / 10,05 %
(HMOG) (cupasiun)
JlnHamika MUIIi Balabit, 10 xopuctyBauiB 13 % (ceciitna Bepudikaris);

OKpeMi pOOOTH — OJIMHHIII
BIJICOTKIB 32 IHIIMMU
MIPOTOKOJIAMHU CerMEHTAIli1
Caaiin-xkectu HMOG, koHTEeKCTHI Ta 11,7 % Ta 25,5 % BianoBigHO
y3arajbHeH1 MO

Oo0me:xkenHst onyOJikoBaHux omiHok. HaBeneni nudgpu € ONTUMICTUYHOIO
BEPXHBOIO MEXKEIO 3 YOTHPHOX MPUIHH.

[lo-nepme, nOMIHyE MOJEIb «aTakKu HYJbOBOTO 3yCHIUIA», KOJH POJIb
3JIOBMHUCHHKA BiIIrpa€ 1HIIUHI JET1TUMHUI KOPUCTYBa4 BUOIPKU, IKUH HE HAMAraeTbCs
iMiTyBatu xepTBy. [lo-npyre, Bubipku Mani i 3akpuri: 10 kopuctyBauiB Balabit a6o
51 kopuctyBau CMU He Aat0Th MMiJICTaB €KCTPAIOIIOBATH PE3YJIbTAT HA JACCATKU TUCSY
o0JIiKOBHX 3amuciB opranizaiiii. [lo-TpeTe, pe3yabTaT BKpail YyTIuBI 10 KOHTEKCTY:
y AocHipKeHH1 cBaiin-kectiB cepenniii EER 3pocrae 3 11,7 % no 25,5 % npu 3amini
KOHTEKCTHO-CIIeIIM(PIuHOT MOJIeNll Ha y3arajibHEHy — MOJENib, HaBUYE€HA Ha BCIX
creHapisx, nae 25,5 % npotu 11,7 % miis moxeni, HaBYEHOT Ha CIICHAPIl «YUTaHHS
cunsun» [7]. Ilo-ueTBepTe, BIATBOPIOBAHICTh PE3yJIbTATIB Yy 1I1i Tally31 € CUCTEMHOIO
npobiemoto: 3a ominkoro K. Kinopxi, mpu moBTOpHOMY BIATBOPEHHI €KCIIEPUMEHTIB
pPIBEHb MOMWJIKM OJHOTO 3 Kiacudikaropis 3pic 3 1 % no0 85 % [8]. 3nauHa yacTuHa
poOiT He nexnapye BianoBigHocTi ISO/IEC 19795-1 moao npuHIUIIIB TECTYBaHHS Ta
3BITYBaHHS O10METPUYHUX CUCTEM [9], 110 pOOUTH MpsiME MOPIBHIHHS OIyOJIIKOBAaHUX
EER mMeToa0/10T14HO HEKOPEKTHHUM.

HeBignosignicts HopMaTUBHMM mnoporaM. KitouoBe MpoOTUpIYYs MOJIATAaE B
TOMY, IO HaBITh HaWKpaml OmyOJiKOBaHI MOKAa3HUKU Ha J[Ba TOPSAKU Tipiil 3a
HOpMATHBHI BUMOru 10 OioMmerpuuHoro asTeHTu(ikaTtopa. NIST SP 800-63B
BUMarae, mo0 OiomerpuyHa cuctema mpamioBaia 3 FMR we ripmum 3a 1:1000,
MIpUYOMY 1€l MOKA3HUK Ma€ I0CATATUCS B yMOBAaX aTaku HyJ1boBoro 3ycuis [2]. EER
Ha piBHI 7-10 % € B 70-100 paziB ripmum 3a 1ei mopir. Tol camuii craHgapt
3a3Hayvae, M0 MOBEIIHKOB1 010METPUYHI 03HAKH 3 MEHIIIOI0 WMOBIPHICTIO 3aCB1AUYIOThH
HaMip aBTeHTHUQIKAIll, OCKUIbKK HE MOTPeOYyIOTh celiaibHOl Aii 3 00Ky 3asBHHKA, 1
110 610MeTpUYHA XapaKTEPUCTHKA cama o c001 He BUBHAETHCS aBTEHTHU(IKATOpoM [2].

[IpakTyHUi HacHimoOK 1€l apudMETHKU Jig OC3MEePEPBHOTO PEKUMY IIIE
KOPCTKIIINMA. SKIIIO epeBipKa BUKOHYETHCS pa3 Ha XBUIIMHY, BOCbMUTOJJUHHUMN CEaHC
nae 480 pimens. 3a FNMR 7 % MaremaTudHe crioiiBaHHs XMOHHUX BiJIMOB CTAHOBUTH
6mm3bko 34 Ha ceanc. II[o0 iMoOBipHICTh X0ua 6 ojHIET XMOHOI BIAMOBHU 32 pOOOUMIA
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7eHb He nepesuiryBana 5 %, notpiden FNMR nopsaky 0,01 % — Ha Tpu nopsiaku
Kpauuii 3a gocaruytuif. OLiHKa MPUITYCKA€ HE3IEKHICTh OKPEMUX PIIIEHb, YOTO B
peaTbHOCTI HEMa€: MOMHWIIKH KOPETIOITh Y MekaX MpodUII0 KOPUCTyBada, TOXK XUOH1
BIIMOBU KOHIIEHTPYIOThCSI Ha MEHIIOCTI «CKJIQIHUX» KOPUCTYBauiB, 110 3 MOTJISAY
eKCIUTyaTallii € HaBITh TPIIUM CIieHapieM. 3BIJICH BUILUIMBAE, 110 MOBEIIHKOBA OIlIHKA
HEe MOXke 0e3mocepeIHh0 KepyBaTH OJIOKYBaHHSM CEaHCY — BOHA MPHUAATHA JIUIIE 5K
arperoBaHWil y 4acl CUTHaJl, a 301IbIIEHHS BIKHA arperarii npsMmo 301IbIIy€E Yac,
MIPOTSTOM SIKOTO 3JIOBMHUCHHK /1€ HETIOMIYCHHUM.

CriiikicTs 10 uijiecnpsimoBaHux artak. [loBemXiHKOBI JlaHI HE € CEKPETOM 1
I IIAI0THCS TIEPEXOIUICHHIO Ta CHHTE3Y. ATaka THIry snoop-forge-replay, moOygoBaHa
Ha 50-200 mepexoIUICHMX HATHUCKAHHSAX (MEHIIE JIBOX PSAIKIB TEKCTY), Jocsraja
ycmimHocTi 10 87,75 % npotu koHdirypailiii BepudikaTopiB, Kl JEMOHCTPYBaIN
MeHII Hi 11 % mpoxoKeHHs 3a MoIei aTaky HyJ1boBoro 3ycuiiid [ 10]. e 3ueniaioe
caMe Tl METPUKH, Ha SIKMX IPYHTYEThCS OUIbLIICTh MyOJiKaiii, 1 o3Hayae, IO
noka3zHuk EER 6e3 siBHO 3a1aH0i MOJIeIi MOPYIITHUKA HE MA€ 1HKEHEPHOTO CEHCY.

Micue noBeainkoBoi 6iometpii B ZTA. HaBeneni oOMeXeHHS HE 3alepeuyioTh
KOPUCHOCTI TEXHOJIOTii, aje OJHO3HAYHO BH3HAYAIOTh ii poOJib: 1Ie HEe QaKTop
aBTeHTH(IKaIlll, a UMOBIPHICHHI CUTHaN JAerpajallii JOBIpM — OJWH 13 3BAKCHUX
BXOJIIB aJITOPUTMY JOBipH mnomituuHoro mexanizmy (Policy Engine). Taka posb
OpraHIYHO BKJIAJA€ThCS Y BaroBU KOHTEKCTHUM anroputm aoBipu 3a SP 800-207 [1]
Ta B M1JIX1]] O€3MepEepPBHOIO aIalTUBHOTO OI[iHIOBaHHS pu3uKy i noBipu CARTA [11].
KopekTHa inTerpaitisi nepegdaydae: kaaiopoBaHi KUMOBIPHOCTI 3aMiCTh «CHPUX» OLIIHOK
MoAI0HOCTI; MepeJaBaHHs OLIIHKU Pa3oM 13 MIpOIO ii HEBU3HAYEHOCTI]; arperyBaHHs y
KOB3HOMY BIKHI 3 T'CTEPE3MCOM MOPOTiB; PeakKilito, MPONOPIiHY Yy TIUBOCTI pECYpCy,
— BIJ MOBTOpPHOi aBTeHTU(IKalli (step-up) Ta 3BYXEHHsS O0O0CATy MpaB 10
MIPUMYCOBOIO 3aBEPIICHHS CeaHcy, a He OiHapHe OJoKyBaHHA. OKpeMoro MpodIeMOI0
€ eBoJtoLIs moBeAiHKU: orysig 2025 poky (iIKCye, 1110 HasgBHI MiIX0IU A0 KJIaBlaTypHOI
Ta MHUIIIa401 010METPii HE aIaNTyIOThCS A0 €BOJIIOIIT MOBEIIHKY KOPUCTYBaya il MarOTh
obmexxeny edekTuBHICTD [12]. MexaHi3Mu aBTOMAaTUYHOTO OHOBJICHHS II1a0JIOHY, SKi
3aCTOCOBYIOTH JIJIsl KOMITEH AT Aperidy, caMi CTarOTh MOBEPXHEIO aTaKH: MOCTYIIOBE
«OTPYEHHSD» PODPLITIO T03BOJISIE€ 3TOBMUCHUKY JIETalI3yBaTH BIIACHY TTOBEAIHKY.

IIpaBoBuii pexum i mpuBatHictb. GDPR Bu3Hayae OioMeTpuyHi daHi SK
MEePCOHAJIbHI J]aH1, OTPUMaH1 B Pe3yJIbTaTi CIEHIAIbHOTO TEXHIYHOTO OMpPAIFOBAHHS,
10 CTOCYETHCS P13UUHMX, (P1310JIOTTUYHUX UM TTOBEIIHKOBUX 03HAK (h13UIHOT 0COOH, SIKi
JI03BOJISIFOTh OJTHO3HAYHO 17eHTU(]IKYyBaTH 0C00y, 1 BIJHOCUTH iX 10 OCOOJHUBUX
KaTeropii manux 3i cT. 9 [13]. 3akoHOABCTBO YKpaiHU Y3TOKEHE 3 IIUM IT1]IXO00M:
ct. 7 3akony Ykpainu «IIpo 3axucT mepcoHajdbHUX AaHUX» 3a00pOHsE 0OPOOKY
JTAHWUX, IO CTOCYIOThCS, 30KpeMa, OIOMETPUYHUX JaHUX, [03a BHU3HAYCHUMH
BUHATKamMU [14]. YV TpyI0oBHUX BiJJHOCHMHAX 3rojla MpaIliBHUKA € CJIa0KOI MPaBOBOIO
MiJICTABOIO Yepe3 HEePIBHICTh CTOPiH, a Oe3nepepBHUN 301p TeleMeTpii MOBEAIHKY 3a
o0caroM HaOIMKAETHCS A0 MOHITOPUHTY MpalliBHUKA. TEXHIYHUMHU BIAMOBIISAMH €
oOpoOka Ta TMOpPIBHAHHS Ha NPUCTPOI, CXEMH 3axucTy MmadnoHiB (cancelable
biometrics) 1 kpunrorpadiuHe MIATBEPKEHHS pe3ynbTary Bepudikamii 0e3
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MepeaBaHHsl TEPBUHHOT TeIeMeTpli — OCTaHHE € TEPCHEKTUBHUM HaIpSIMOM
JIOCJIIIKEHD.
BucHoBKkH

[ToBeninkoBa OiomMeTpiss 3a MOTOYHOTO CTaHy TOYHOCTI HE 3aJ0BOJIBHSE
HOPMATHUBHUX BUMOT JI0 aBTEHTU(]IKATOpa i HE MOXKE PO3TISAATUCS K CAMOCTIHHUMN
daxrop y ZTA. Ti KopekTHa poib — 3BaKEHUIl BXijl aJTOPUTMY JOBIpH, IO KEPYE
eCKaJjarielo TepeBipku, a He npamMuM OmokyBaHHsaM. Omnyo6mikoBani EER
HETOPIBHSAHHI MK COOOI0 Uepe3 Majll 3aKpUTI BUOIPKH, JOMIHYBaHHS MOJICTI aTaku
HYJIbOBOTO 3YCHJUIS Ta ITHOPYBAHHS KOHTEKCTY; TaTy3i MOTPiOHI CHiJIbHI MPOTOKOJIN
omiHtoBanHHs, y3romkeri 3 ISO/IEC 19795-1, 1 sBai Moneni nopymranka. KirrouoBumu
HEBUPIIICHUMH 3aJadyaMM JIMIIAIOThCSA KOMIIEHcaris aApeidy moBemiHku 0e3
CTBOPCHHSI BEKTOpa OTPYEHHS IIA0JIOHY Ta Y3TOKEHHS Oe3mepepBHOTO 300py
MOBEIHKOBHX JAaHUX 13 PEKUMOM OCOOIMBUX KAaTEropii NEpCOHAIbHUX JIaHUX.
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®YHKHIOHAJIbHI TA HOBEJAITHKOBI YNHHUKHA
PU3UKY PO3IBUTKY 3YBO-IIEJTENHUX AHOMAJIIA Y
HITEX 3 TUMYACOBUM ITPUKYCOM

Ynoa Onekcanap AHATOIHOBHY

JOKTOp MEIUYHUX HAYK, podecop,

3aBigyBad Kadeapu CTOMATOJIOT],

JloHelbKHii HalllOHAIbHUN MEIUYHUI YHIBEPCUTET

JApamapeunbka Csitiana IropiBua,
KaHJIUJIAT MEJMYHUX HAYyK, JOLEHT Kadeapu CTOMATOJIOT],
JloHenbKuii HalllOHATIFHUN MEIUYHUM YHIBEPCUTET

€Buuk Bosoaumup BacuiboBuu
aCUCTEHT Kadellpu CTOMATOJIOr 1,
JloHenbKuii HalllOHATIFHUN MEIUYHUM YHIBEPCUTET

AKTyanabHicTb. [lopynieHHsa (yHKIIOHATBHOTO CTaHy OpPraHiB MOPOKHUHU POTa
Ta CyMIKHUX CUCTEM, a TAKOX HAABHICTh HIKIJIMBUX 3BHUYOK Y JITE€H TOIIKIIBHOTO
BIKY € OJHUMH 3 IPOBIIHHUX ETIOJOTIYHHUX YWHHHKIB (DOPMYBAaHHS 3y0O-IIEJIEITHUX
anomasii [1]. OcoOnuBe 3Ha4eHHS] MAlOTh YAaCTOTA 3aXBOPIOBAHb BEPXHIX JTUXAIbHUX
HUISX1B, MIKIJJIMBI 3BUYKHA, MOBJICHHEBI MTOPYIIEHHS, CTaH M’ S30BOr0 OajaHcy ry0 Ta
XapakTep KoBTaHHs. Came 111 YUHHUKU MOXKYTh 3yMOBJIIOBATH 3MiHY (DYHKI[10HATBHOTO
HAaBaHTa)XCHHA Ha 3y0Oo-ILEJeNHy CHUCTEMY, IO NPU3BOAUTH J10 (OPMYBAHHS
PI3HOMAaHITHOT OPTOIOHTHYHOT marojorii. CBoeyacHe BU3HAUCHHS 3raJaHuX YNHHHKIB
Ta X BIUIUBY CTBOPIOE MOKJIMBOCTI JIJIsl TIOTIEPEHKEHHS PO3BUTKY ITi€1 MAaToIorii ado ii
pPaHHBOI JIIATHOCTUKH, 10, Y CBOIO 4Yepry, MiABUIIYE €(EKTHBHICTH BIAMOBITHOTO
JiKyBaHHA Ta peaOumiTamii [2]. ¥V 1poMy IUlaHl BaXIUBY POJb MOXKE BiairpaBaTH
iHpopMalis OO0 3aXBOPIOBaHbL JITEH JOMIKIILHOTO BiKY, HAsABHOCTI y HHX
IIKIJJIMBUX 3BUYOK Ta Oyab-sKUX MopyiieHb Tomo. Ls indopmariss moxe OyTH
OTpUMaHa MijJ Yac aHKeTyBaHHs OaThKiB ITUX JITeH. AHali3 BIAMOBIAEH OaThKiB Ha
3alUTAHHS aHKETH J03BOJISIE€ OLIHUTH MOIIUPEHICTh 3a3Ha4yeHuX (DAKTOPIB PU3UKY Ta
iX IMOBIpHUI BIUIMB Ha PO3BUTOK OPTOAOHTUYHOI MATOJIOT].

Mera pocaigaxenHsi. BUsHaYMTH MOMMPEHICTh Ta XapakTep (QyHKIIOHATBHUX 1
MOBEAIHKOBUX YMHHUKIB PU3UKY PO3BUTKY PI3HOMAHITHUX 3y00-IIEJIETHUX aHOMAaii
y JiTel 3 TUMYAaCOBUM IMPHUKYCOM 3a pe3ylbTaTaMy aHali3y BIJIMOBIAEH OaThKiB Ha
3alUTaHHS PO3pPOOJIEHOT AHKETH.

Marepiajau Ta MeToau aocigxenHs. [IpoananizoBaHo pe3ynbTaTH aHKETyBaHHS
0arbKiB 32 miTeid BikoM Bija 3 10 6 POKiB 3 TAMYACOBUM MIPUKyCcoM. baTbku 3BepHyIHCS
32 OPTOJIOHTHUYHOIO JOTIOMOTOFO JIJISl IITEH, cepent sskux Oyno 15 xmomuukis (46,9% Bin
3aranpHOl KumbKocTi) Ta 17 miBuatok (53,1%). Yci OGarbku Hamamu J0OpOBLIBHY
nmoiH(GOpPMOBaHy 3rojly Ha y4acTb y AociifxkeHHl. Po3pobieHa aHnkera MicTumia I’ STh
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3alUTaHb, SIKI CTOCYBAJIMCS YaCTOTH 3aXBOPIOBaHb Yy AITEH 3 MOPYIIEHHSIM HOCOBOTO
JUXaHHSI, HassBHOCTI WIKIJIMBUX 3BUYOK, MOPYUICHHS MOBJICHHSI, CTYJIEHOCTI I'y0 B
CIIOKOI1, IOIATKOBUX PYX1B M’s31B Jiisl a00 rojoBM mij yac koBTaHHs [3]. Ha koxne
3anmuTaHHs 0aTbkaMm OyJ10 3aIIPOIIOHOBAHO JEKIbKa BIAMOBIACH, 3 IKMX BOHH OOMPaIH
OJIMH BaplaHT, SKUH, Ha IiX JyMKYy, BUAMOBiAaB gificHocTi. OIIHKY pe3yJbTaTiB
aHKETyBaHHS OATbKIB MPOBOAMIIMA HUISIXOM BU3HAUYECHHSI a0COIIOTHUX Ta BiJICOTKOBHX
[TOKa3HUKIB BIAIIOBIJIEN HA KOYKHE 3alTUTAHHA.

Pe3yabTaTu AocaigxenHs. 3a JaHUMH aHai3y BiAMOBiIeH OaThKIB HA 3alIUTaHHSA
«Slk "acTo MUTHMHA XBOpi€ HAa 3aXBOPIOBAHHS 3 MOPYLICHHSIM HOCOBOTO JAMXAHHS
(3acTyaH1 3aXBOPIOBaHHS, alepridyHuil puHIT To1o)?», 12 miteit (37,5%) xBopinu Ha
3a3HaueHl 3aXBOPIOBaHHA 1-2 pa3u Ha pik, 8 giteit (25%) — 3-4 pa3u Ha piK, 7 AiTei
(21,9%) He xBopinu B3araii, Toal sk 5 aiteit (15,6%) xBopinau OiabIIe 5 pa3iB HA PiK.
BignocHo 3anuTanHs «Yu Mae AUTHHA MIKIIIMBI 3BUYKH (CMOKTAHHS MajblliB, COCKU
abo irpamiok, 3aKynryBaHHs TyOH, 3aKyIIyBaHHS IIIK, CMOKTaHHS SI3WKa, BUCYBaHHS
HIDKHBOI IIEJICTIH TOIO0)?» BCTAHOBJICHO, 1110 Y 8 miTelt (25%) MKiAIHUB1 3BHYKH OYyJIH
HasBHI HA MOMEHT oOcTexeHHs, B 11 miteit (34,4%) BoHU OyJIu BUSBIICHI paHIlIe, 111€
B 11 miteit (34,4%) Taki 3BUYKM OYyJIM BIJCYTHI, aje CJiJ 3a3HAYMTH, 110 2 OaThKIB
(6,3%) He OynaM CHPOMOXKHI JAaTH 4YITKY Ta OJHO3HAYHY BIJAMOBIIL BIJHOCHO
IITKVIMBUX 3BUYOK Yy CBOIX JiTeH. AHai3 BAMOBIAeH Ha 3anmuTaHHs «Uu € y TUTUHH
MOPYIIECHHSI MOBJICHHs?» TOKa3as, 110 B 11 giteit (34,4%) Oynu HasiBHI MOBJICHHEBI
nopyueHHs, Toa1 K y 21 qutunu (65,6%) Bonu Oynu BiacyTHI. Binnosial 6aThkiB Ha
3anuTaHHs «Yu cTyleHi TyOu y IUTUHU B CIIOKOi?» MPOAEMOHCTPYBAJIH, 110 JHUIIE Y
13 nireii (40,6%) ry0Ou y cTaHi Cokoro cTyJeH1 (izionoriyHo, B 11 aireit (34,4%) Bouu
y LbOMY CTaH1 OyBarOTh 1HKOJIM po3TyJieHi, y 4 aitei (12,5%) — nocTiiiHo po3TyJieHl,
e 3 6atekiB (12,5%), 1 11e mpuKpo, B3aralli He 3BEpPTaJIM YBarv Ha 1ei nokasHuk. Ha
3anuTaHHs «Yu nomivanu Bu y TUTUHM TOAATKOBI PyXU M s31B JMIIS 00 TOJIOBH MijT
yac KOBTaHHA?» Oarbku BiamoBu, mo y 6 mitedt (18,8%) mim yac KOBTaHHA
CIIOCTEPITaeThCsl HANpPYKeHHs ry0 abo migbopinas, y 2 mitei (6,3%) BU3HAYAIOTHCA
JI0JIaTKOB1 PyXH roJIoBH, Y 3 nitel (9,4%) icHye Hanpy>KEeHHS MaiiKe BC1X M’ sI31B JIMII,
Tomi sk y 19 mitert (59,4%) Takux O3HAK HE BHUSBJICHO, OJHAK IPHU IHOMY 2
MIPOAaHKETOBaHUX 0aThKiB (6,3%) 3HOB, 5K 1y BIAMOBIISIX HA MONEPEH] 3aTUTaHHS, HE
3MOTJIM YiTKO BIATIOBICTH Ta OIIHUTH IICH mapamerp.

OTxe, 3a TaHUMH aHKETYBaHHS BCTAHOBJICHO, IO TMEpPEBa)kKHA OUIBIIICTH JITEH
MEepIOIMYHO XBOPUIM HA 3aXBOPIOBaHHS, SKI CYHNPOBOJKYIOTHCS MOPYLICHHSIM
HOCOBOTO JIUXaHHS, 1 11€ CTBOPIOE NIEPEyMOBH AJis (HOPMYBaHHS MATOJOTTYHOTO TUITY
TUXaHHA. 3HAaYHA YacTKa JIITed Mayia a00 Mae€ IIKIIJIMB1 3BUYKH, SIK1 YMHATH TPUBAIIUN
HEraTUBHUM BIUIMB Ha (DOpMYyBaHHS 3yOHMX psiiB 1 TpUKycy. OUeBUAHI MOPYILIEHHS
MOBJICHHSI BUSIBIIIIOTBCS Yy MaiKe TPETUHU OOCTEXEHHX MAiTel, 10 Moxe OyTu
MOB’513aHO0 3 MIO(QYHKIIIOHAIbHUMU po3iagamMu. MeHII HiX y TOJIOBUHU JITEH
BiJI3HAYa€ThCsl (i310J0TYHE 3MUKaHHS T'y0 y CTaHl CHOKOIO, BOJHOYAC y 3HAYHOI
YaCTUHU CIIOCTEPITAIOThCS O3HAKKM M’SI30BOTO JMCOANaHCy, IO MiATBEPKYEThCS
BHCOKOIO YaCTOTOIO BUSIBIICHHS JJOJATKOBUX M S30BUX PYXIB ITi]1 4aC KOBTAHHSI.

BucHoBku. Pe3ynpratu aHkeTyBaHHs OaThKIB CBiAYaTh PO 3HAYHY MOLIMPEHICTD
(GYHKIIIOHATbHUX 1 TOBEAIHKOBUX YHMHHUKIB PHU3UKY PO3BUTKY 3yOO-IIeNeHUX
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AHOMAJTIH y JIITeH 3 TUMYACOBUM NpUKycoM. CyKYITHICTh OTPUMAaHUX JaHUX BKa3ye Ha
MyTbTH(AKTOPHUH XapakTep (GopMyBaHHS OPTOJOHTUYHOI MMATOJIOTIT Ta OOIPYHTOBYE
HEOOX1THICTh PAHHBOT'O BUSIBJICHHS 1 KOpPEKIlli (yHKIIOHAIBHUX MOPYILIECHb Y JITEH 3
METOIO0 MPOPUIAKTUKHA PO3BUTKY 3yOO-IIIEJICITHUX aHOMAaJIiH.
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ABSTRACT

The article presents an assessment of the compliance of automated ambient air
monitoring station locations in Almaty with the requirements of regulatory and
methodological documents of the Republic of Kazakhstan and international
recommendations. The relevance of the study is determined by the high anthropogenic
pressure on the urban area, intensive traffic, ongoing urban development, the presence
of industrial and heat-and-power facilities, as well as the natural and climatic
characteristics of Almaty that contribute to the accumulation of pollutants in the near-
surface atmospheric layer.

The aim of the study was to assess the spatial appropriateness of monitoring station
locations and identify factors that may reduce the representativeness of measurement
results. Regulatory requirements for the placement of monitoring stations were
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analyzed, and 16 stations were surveyed using cartographic materials, satellite data,
and visual inspection of the surrounding areas. Factors potentially limiting the
representativeness of measurements were identified at 13 of the 16 surveyed stations.
The main factors included dense urban development, proximity to transport
infrastructure, vegetation, and local sources of environmental impact. The findings
demonstrate the need for periodic reassessment of the conditions surrounding existing
monitoring stations, taking into account changes in the urban environment.

Keywords: ambient air, environmental monitoring, automated monitoring stations,
ambient air quality, measurement representativeness, Almaty, air pollution, monitoring
stations.

INTRODUCTION

Ambient air quality is one of the key components of environmental well-being in
urban areas and an important factor determining public health. In large urban
agglomerations, air pollution represents a complex environmental problem resulting
from a combination of anthropogenic and natural-climatic factors. Elevated
concentrations of pollutants can adversely affect the respiratory and cardiovascular
systems of the population and reduce the overall quality of the urban environment [1].

For the city of Almaty, the issue of ambient air quality is particularly significant
due to the high intensity of road traffic, the presence of industrial and heat-and-power
facilities, dense urban development, and the specific orographic characteristics of the
area. The city's location in a foothill zone and the recurring occurrence of temperature
inversions create conditions under which, during certain periods of the year, the
dispersion of pollutants is reduced, resulting in their accumulation in the near-surface
atmospheric layer [2].

In accordance with the Environmental Code of the Republic of Kazakhstan, state
environmental monitoring constitutes an integral part of the Unified State
Environmental and Natural Resources Monitoring System [3]. The state of ambient air
pollution is assessed based on the analysis and processing of air samples collected at
stationary monitoring stations [5]. The primary air quality criteria are the maximum
permissible concentrations of pollutants established for ambient air in populated areas
[10].

The representativeness of monitoring results is determined not only by the
metrological characteristics of the measurement instruments used but also by the
spatial organization of observations. An inappropriate selection of a monitoring station
location may result in local distortion of measured concentrations due to the influence
of buildings, traffic flows, vegetation, local emission sources, and other elements of
urban infrastructure [4].

Therefore, assessing the compliance of the actual conditions surrounding
monitoring stations with established regulatory requirements represents an important
component of ensuring the quality of environmental monitoring data. This issue is
particularly relevant for rapidly developing urban areas, where changes in building
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patterns and transport infrastructure can substantially alter the conditions under which
an existing monitoring network operates.

The practical significance of the study lies in the potential use of its findings to
improve the state ambient air monitoring system in Almaty. The results make it
possible to identify factors affecting measurement representativeness, determine
problematic locations of monitoring stations, and develop proposals for improving the
effectiveness of environmental monitoring and the quality of the data obtained.

MATERIALS AND METHODS

The study focused on the state ambient air monitoring network in Almaty. A total
of 16 monitoring stations located in different functional zones of the city were
surveyed.

The study included an analysis of regulatory and methodological documentation, a
comparative assessment of regulatory requirements against the actual conditions of
station placement, and visual inspection of the surrounding areas. The assessment
considered the characteristics of the surrounding urban development, the presence of
transport facilities, vegetation, local emission sources, obstacles to free air circulation,
and other features of the adjacent area.

The primary regulatory and methodological document used for the assessment was
Order No. 223 of the Ministry of National Economy of the Republic of Kazakhstan
dated December 25, 2015 [5]. The assessment results were compared with the
requirements of national regulatory documents and international recommendations.

RESULTS

The state ambient air monitoring system in Almaty comprises a network of
monitoring stations operated and located in different districts and functional zones of
the city. Automated stations provide regular information on the concentrations of major
air pollutants, including particulate matter PM2.5 and PM 10, nitrogen dioxide (NO-),
nitric oxide (NO), sulfur dioxide (SO2), carbon monoxide (CO), ozone (Os), and
hydrogen sulfide (H2S) [3, 4, 6].

At the time of the study, the network comprised 16 monitoring stations differing in
terms of the characteristics of the surrounding areas, traffic intensity, development
density, and the presence of potential pollution sources.

In addition to the state monitoring network, public and private air quality
monitoring systems operate in Almaty. These systems provide additional information
on the state of the urban air environment and the spatial characteristics of pollution in
specific areas.

One of the most developed public monitoring networks is the Almaty Air Initiative,
which includes automated sensors installed in different districts of the city [7, 9].
Additional information on ambient air quality is available through international
information platforms, including IQAir and AirVisual [8, 11].

However, data from public monitoring networks are informational in nature and do
not replace the results of state environmental monitoring, as operating conditions,
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metrological support, and quality-control procedures for the measurement instruments
used may differ from the requirements applicable to the state monitoring system.
Almaty 1s the largest city in the Republic of Kazakhstan, with a population of more
than 2.3 million people. The high population density, intensive road traffic, presence
of industrial and heat-and-power facilities, and specific topographic characteristics of
the city impose increased requirements on the organization of the ambient air

monitoring network [12].
The following criteria were used as the primary indicators for assessing the
conditions of monitoring station placement:
- absence of direct influence from local emission sources;
1 provision of relatively free circulation of air masses;
absence of nearby structures that obstruct air movement;
absence of factors capable of generating localized concentrations of pollutants.
Of the 16 monitoring stations surveyed, three stations (Monitoring Station No. 2,
Monitoring Station No. 5, and Monitoring Station No. 25) had no identified factors that
would prevent their compliance with the requirements under consideration.
At the remaining 13 stations, various site-specific characteristics were identified
that could potentially affect the representativeness of monitoring observations.

Table 1.

Results of the Assessment of the Placement of Automated Ambient Air Monitoring

Stations in Almaty

Air Pollution Assessment of Characteristics of Site Conditions
Monitoring Compliance with
Station No. RD 52.04.186-89
Requirements
1 2 3
Station No. 1 Does not comply | The station is surrounded by residential buildings with
(manual) with the established | an average height of approximately 14 floors, located at

requirements

a distance of about 100 m. A parking area is located
approximately 30 m from the station.

Station No. 1

Does not comply
with the established
requirements

The surrounding area contains residential buildings
with an average height of approximately 21 floors,
located at a distance of about 200 m. A two-story tennis
court is located approximately 30 m away; a food
service facility is located about 10 m away; construction
of two large facilities is underway within approximately
200 m; a parking area is located about 5 m away; and a
waste container is located approximately 2 m from the
station.

Station No. 31

Does not comply
with the established
requirements

The station is located beneath the crowns of trees.
Construction work is being carried out approximately
100 m away; a road is located approximately 90 m
away, and a parking area approximately 95 m away.

Station No. 25
(manual)

Complies with the
requirements

No discrepancies with the established requirements for
the station's site conditions were identified.
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Station No. 26
(manual)

Does not comply
with the established
requirements

A clinic building is located approximately 4 m from the
station, restricting free air circulation. A parking area is
located approximately 10 m away, and a road
approximately 100 m away.

Station No. 12
(manual)

Does not comply
with the established
requirements

The station is located on the premises of an organization
responsible for road maintenance. It is surrounded by
buildings; a two-meter-high fence 1is located
approximately 1 m away, with a road running behind it.
A special-purpose vehicle parking area is located
approximately 10 m away, and a designated smoking
area approximately 5 m away. The station is located
beneath the crowns of trees.

Station No. 13
(manual)

Does not comply
with the established
requirements

A generator is located approximately 10 m away; a pipe
of unknown purpose is installed on the roof of a nearby
structure. Containers and waste storage areas are
located within approximately 15 m, while a parking area
is located approximately 30 m away.

Station No. 27

Does not comply
with the established
requirements

CHPP-2 is located approximately 2.3 km away. In the
immediate vicinity of the station, there is a bus terminal
approximately 40 m away and a parking area
approximately 20 m away.

Station No. 30

Does not comply
with the established

The station is located near a private residential area. A
boiler house is located approximately 5 m away on one

requirements side, restricting free air circulation.
Station No. 2 Complies with the | No discrepancies with the established requirements for
requirements the station's site conditions were identified.

Station No. 16
(manual)

Does not comply
with the established
requirements

The station is located within the courtyard of a
residential area and is directly surrounded by five-story
buildings, which restrict air circulation. Vehicles are
parked approximately 2 m from the station.

Station No. 4

Does not comply
with the established
requirements

A diesel fuel storage tank is located approximately 30
m away; railway infrastructure is located approximately
60 m away; and boiler houses with two stacks are
located approximately 40 m away.

Station No. 28

Does not comply
with the established

The station is located beneath the crowns of trees. A
utility building is located approximately 5 m away.

requirements
Station No. 5 Complies with the | No discrepancies with the established requirements for
requirements the station's site conditions were identified.

Station No. 6

Does not comply
with the established
requirements

The akimat building is located approximately 4 m from
the station, which may restrict free air circulation.

Station No. 29

Does not comply
with the established
requirements

A police building is located approximately 1 m from the
station and restricts air circulation. A road runs
approximately 5 m away, behind a fence.

Note: The assessment was based on the results of an examination of the actual
conditions surrounding the monitoring stations and was intended to identify factors
potentially affecting the representativeness of observations.
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At the same time, the nature of the factors affecting measurement
representativeness varied considerably. In some cases, the influence was associated
with dense urban development and restricted air circulation, while in others it was
related to the proximity of transport infrastructure, parking areas, boiler houses,
engineering structures, or vegetation.

The most common factor was restricted free air circulation due to the close
proximity of buildings and other structures. Such conditions were identified at
Monitoring Stations No. 26, No. 12, No. 16, No. 6, and No. 29. Dense development in
the immediate vicinity of a monitoring station may alter aerodynamic conditions and
the dispersion patterns of pollutants.

The influence of transport infrastructure was identified at several stations. Roads,
parking areas, special-purpose vehicle parking facilities, and public transport terminals
may act as sources of local emissions, primarily nitrogen oxides, carbon monoxide, and
fine particulate matter.

Another factor was the presence of vegetation directly within the vicinity of several
monitoring stations. Monitoring Stations No. 31, No. 12, and No. 28 are located
beneath tree canopies. Vegetation may affect airflow and the conditions under which
air reaches the air intake, and therefore its location relative to the monitoring station
should be considered when assessing monitoring conditions.

The proximity of potential local pollution sources was identified at several stations.
For example, a generator is located near Monitoring Station No. 13, while a boiler
house is located near Monitoring Station No. 30. At Monitoring Station No. 4, the
presence of a diesel fuel storage tank and boiler houses was identified. Such facilities
should be considered when assessing the representativeness of monitoring results, as
they may generate localized concentrations of pollutants.

Thus, the identified characteristics are predominantly related to environmental and
urban infrastructure factors capable of altering the conditions under which pollutant
concentrations are formed directly within the area surrounding a monitoring station.

DISCUSSION

The results obtained demonstrate that assessment of the compliance of monitoring
station locations should not be limited to the initial site selection.

The monitoring stations were established with consideration of the objectives of
state monitoring and the characteristics of the territory at the time of their installation.
However, the intensive development of Almaty has been accompanied by the
construction of new facilities, changes in transport infrastructure, an increase in
parking areas, and changes in the functional use of certain areas. As a result, conditions
that were initially considered acceptable for some monitoring stations may have
changed. Therefore, the characteristics identified at present should not automatically
be regarded as evidence of an initially inappropriate site selection; rather, they provide
grounds for reassessing the suitability of existing monitoring sites.

Of particular importance is the ability of a monitoring station to provide
representative observations for the area under assessment. When a monitoring station
is located in close proximity to a local emission source, dense urban development, or
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structures that restrict air circulation, the measurement results may reflect not only the
overall pollution level but also the localized influence of individual sources. At the
same time, the identification of potential influencing factors does not automatically
mean that the resulting data are unreliable. Quantitative assessment of their impact
requires additional studies considering meteorological conditions, data from
neighboring monitoring stations, and characteristics of traffic intensity.

The interpretation of the results should also consider the natural and climatic
characteristics of Almaty. The city's location in the foothill zone of the Trans-Ili Alatau
and the occurrence of temperature inversions, particularly during the cold season, may
reduce the intensity of vertical atmospheric mixing and contribute to the accumulation
of pollutants in the near-surface layer. Under these conditions, the appropriate
placement of monitoring stations becomes particularly important.

Traffic intensity remains a significant factor influencing ambient air quality. When
selecting locations for new monitoring stations, it i1s necessary to consider not only the
location of major roads but also parking areas, public transport stops, and areas
characterized by high traffic intensity.

International practice provides for the development of monitoring networks
comprising stations with different functional purposes, enabling the characterization of
the influence of traffic, industrial sources, and background conditions. For Almaty, it
would be appropriate to improve the monitoring network by considering the functional
use of territories, urban development patterns, traffic flows, the location of industrial
and heat-and-power facilities, topographic characteristics, and prospective urban
development.

Overall, the results of the study confirm the need for periodic inspection of existing
monitoring stations. Regular assessment of their site conditions will make it possible
to identify changes in the urban environment that may affect the representativeness of
observations in a timely manner and to make informed decisions regarding the
retention, modernization, or relocation of individual monitoring stations. Such an
approach will contribute to improving the quality of state monitoring data and their
suitability for environmental analysis and management decision-making.

CONCLUSIONS

The results obtained confirm the need for regular assessment of the actual site
conditions of existing monitoring stations. Periodic inspections will make it possible
to identify in a timely manner changes in the surrounding environment that may affect
the representativeness of observations and to make informed decisions regarding the
continued operation, modernization, or relocation of individual monitoring stations.

At the same time, the identified characteristics should not be unequivocally
interpreted as resulting from an initially inappropriate selection of monitoring station
locations. A significant proportion of the identified factors are attributable to
subsequent changes in the urban environment associated with the construction of new
facilities, development of transport infrastructure, changes in the functional use of
specific areas, and increasing urban density.
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To improve the state ambient air monitoring system in Almaty, it is advisable to
regularly reassess the conditions surrounding existing monitoring stations, considering
changes in urban development, transport infrastructure, and land use. When
establishing new monitoring stations, consideration should be given to the
characteristics of surrounding development, traffic intensity, the location of potential
emission sources, the presence of obstacles to free air circulation, and prospects for
further development of the territory.

For monitoring stations where, persistent factors capable of limiting the
representativeness of observations have been identified, consideration should be given
to relocating the station or implementing appropriate technical and organizational
measures. Additional data from public and other information-based monitoring
networks may be used as a supplementary source for environmental assessment of the
territory; however, such data should not substitute for the results of state monitoring.

Thus, the reliability of information on ambient air quality is determined by a
combination of factors, including the metrological characteristics of the measurement
instruments used, compliance with established monitoring procedures, and the
appropriate placement of monitoring stations. For Almaty, characterized by a high
anthropogenic burden, intensive transformation of the urban environment, and
complex natural and climatic conditions, systematic assessment of the suitability of
monitoring station locations is an important prerequisite for ensuring the
representativeness of observations and the quality of state environmental monitoring.
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IHOCHUJIEHHA POJII HAYKH TA IHHOBATHUKU B
COHIAVIBHO-EKOHOMIYHOMY PO3BUTKOBI

byoenko IlaBao TpoxumoBuy,
JOKTOp €KOHOMIYHUX HayK, Ipodecop,
3aBilyBay BLILTY

Kauaekin HOpiii BikTopoBuuy,
BUCHUM CEKpeTap

Cyxux Oaer BosrogumupoBuy,

HAayKOBUU CIIBPOOITHHUK

[TiBaiuHO-Cx118ui HaykoBui neHtp HAH Ykpainu 1 MOH
Ykpainu

OpHi€ro 3 BUPIMIATBHUX YMOB YCIIIIHOTO MPOBEACHHS MAaCIITA0HUX COIIaJIbHO-
€KOHOMIYHUX  IEPETBOPEHb  HAI[IOHAJBHOTO  TOCIOAAPCHKOIO  KOMIUIEKCY,
SAKHAWUIIBUIIONO OMaHyBaHHS  HHUM aJTOPUTMIB 1HHOBALIMHOTO 3pOCTaHHS €
MMOCWJICHHSI pOJIi HayKH Y (hopMyBaHHI 1 peasizailii e(eKTUBHOT HayKOBO-TEXHIUHOI Ta
1HHOBAI[IHO1 MOJITUKH, OE3MOCEPETHBOTO 3aTyYCHHS 1HTEIEKTYaIbHOTO MOTEHIIIATY
10 TpaHc(opMallliiHUX MPOIIECIB K HA IEP>KABHOMY, TaK 1 PETiOHAIbHOMY PIBHSIX.

Peanizamisi oOpaHoro VYkKpaiHOWO CTpaTErivHOro Kypcy pO3BUTKY BHMarae
BCEOIYHOTO OpraHi3aliifHO-CTPYKTYpHOI MNepeOylI0BH E€KOHOMIKH, 3alpOBaKEHHS
cydyacHuX (OpM Ta METOAIB YIPABIIHHS HAYKOBO-TEXHIYHOK Ta 1HHOBALIWHOIO
TUSJIBHICTIO, BU3HAUEHHS Ta BIANpAI[IOBaHHSA OCHOBHUX 3acaj]l TapMOHINHOTO
MOETHAHHS HAYKOBO-TEXHIYHOI 1 PEriOHaIbHOI HOMITUKH [1].

CucremMHa Kpu3a, Ha CKOpille MOJOJaHHs SIKOI CHpSIMOBaHI 3yCHJUI HayKOBO-
TEXHIYHOI TPOMAJICHKOCTI, 3HAYHOIO Mipot0 Oysia 3yMOBJIEHa caMe€ TUM, IO HaykKa,
TEXHOJIOT1i Ta 1HHOBAIll MepedyBaiv 1 me ¥ ChOTOJHI MepeOyBarOTh M03a MEKEIO
peanbHOi eKOHOMIYHOI cTparerii. HeGaxaHHs1, a OYacTH 1 HECIIPOMOXKHICTh MOI0JIaTH
crapi, ,BHUTpaTHI” YSBJICHHS TMPO POJIb 1 MICIE HAYKH B Cy4aCHOMY
MOCTIHAYCTPlaTbHOMY CYCIUIBCTBI CIYTYBaJIu MPUUYNHOIO, 110 11 chepa 3aMiCTh TOTO,
1100 CTaTH JKEePEIOM TBOPEHHSI HOBOI IHHOBALIIMHOT €KOHOMIKH, JIIIEPOM 1 MOTY>KHUM
Ba)KEJIEM TEXHOJOTIYHOTO OHOBJIEHHS BUPOOHHUIITBA, NepedyBa€e B JEMPECUBHINA 30HI1
€KOHOMIYHOTO MPOCTOPY KpaiHu [2;3].

[Tomryk BiAMOBiJI Ha 3alUTaHHS, SK PO3MOPSAUTHUCS HAIBHUM HAYKOBHM 1
TEXHIYHUM TIOTEHI[laJioM, 1100 OTpUMATH HaJSXKHY BiIgady, MEPEKOHYE:
TPaIUIIMHUMU T1IX0AaMU BUPIIIMTH 1€ TTUTaHHSI HEMOXJIUBO. [Ipo 1e CBITUUTh K
peaJIbHUN CTaH CHpaB y OUIBIIOCTI HayKOBUX 3aKJIaJiB, TaK 1 Bce OUIbII BIAUyTHE
TEXHOJIOT1YHE BiJICTaBaHHS BUPOOHUYOI chepu KpaiHH, KO KITTbKICTh, IKICTh 1 TEMITH
BIIPOBA/HKCHHS HOBITHIX TEXHOJIOTIN y OUIBIIOCTI Taimy3ed He BIAMOBIIAIOTH PIBHIO
PO3BUHYTHX KpaiH. AJie JOCBIA IUX KpaiH TaKOX MEPEKOHYye: YKpaiHi, SKIIO BOHA
X0ue 3alHATH TiJHE MICIIE Y CBITOBIH i€papxii KpaiH — JiepiB MOCTIHAYCTPIATbHOTO
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CyCILIbCTBa Tpeba, Oepyun Bce Kpaille 3 iX MpakTUKU peopMyBaHHSA, pyXaTUCh CBOIM
BJIACHUM I1HHOBAI[IMHUM NUIIXOM, BHU3HAYaTH CHCTEMY HAIllOHAJIbHHX MPIOPUTETIB
PO3BUTKY HAayKH 1 TEXHOJOTIH, CTBOPIOBATH BIJIOBIIHI OpraHi3aliifHO-eKOHOMIYHI
YyMOBU [IJIi PO3pOOKK 1 peanizaili HayKOBO-TEXHIYHHX Tporpam 1 IPOEKTIB,
dhopmyBaTtu HeOOX1THY 1HDpaCTPyKTYpY [4;5].

BigHOCHO HOBUM, ajie TaKUM, 110 HEAOCTATHBO €PEKTUBHO PEaTi3yETHCS ChOTOJIHI,
HANPsIMKOM MOCHUJICHHS TpaHCPOpMaIIHHUX MPOIECIB € TAPMOHIMHE MTOETHAHHS 3acajl
HAYKOBO-TEXHIYHOI Ta pEriOHaIbHOI TMOJITUKU JAepxaBu. [lparHeHHs Hagatu
COLIIaTbHO-EKOHOMIYHOMY PO3BUTKOBI YKpaiHW pPHC «IHHOBAI[IHOCT» BUMAarae
BIIMOBH BiJ chpo0 mMoOyAyBaTh €IWHY, LEHTpaIi30BaHy, AUPEKTUBHY MOJECIH
1HHOBAIIIIHOT MOMITUKH. 3Ba)Kal0OUu Ha TEXHOJOTIYHY TU(EepeHIIIIOBaHICTh PETiOHIB,
pI3HUN E€KOHOMIYHUN CTaH TIANPUEMCTB, AaKIEHT Tpebda 30CEepe/KyBaTH Ha
pEriOHAIbHUX 1HIIATUBAX, SKI O BpPaxOBYBaJM 1 BHUKOPHCTOBYBAJIM MICLEBI
0COOMBOCTI, TMEPETBOPIOIOYM TaKMM YHHOM PETIOHM Ha LEHTPH TM1IBUIICHOT
IHHOBAIIHHO-1HBECTUIIIMHOI ~ aKTHUBHOCTI, BIAOWparoud HaWOUIbIml  edEeKTUBHI,
KUTTE3TATHI MOJIENl PO3BUTKY IS iX BIPOBAHKEHHS B MacmiTabax Jep)kaBu Ta
BIJINPAIbOBYIOYH CUCTEMY MIKPETIOHAIbHUX HAYKOBO-TEXHOJIOTTYHHX, IHHOBAIITHUX
TpaHchepTiB.

Came yepe3 1€ OJIHIEIO 3 HArajJbHUX Cy4acHUX MPOOJEM €KOHOMIYHOI HAyKH €
MOIIYK HOBHUX, HETPAAUIINAHUX TUIAXIB 1HTEHCU(IKAIi HAYKOBO-TEXHIYHOTO
MOTEHII1aTy, YIOCKOHAJICHHS Ta TApMOHI3allisl 3acajl Iep>KaBHOI HAYKOBO-TEXHIYHOT 1
PEriOHANIbHOT TOJIITUKH 3 METOI MEPETBOPEHHS YKPAIHCHKOI HAYKH 1 BITYM3HSHUX
TEXHOJIOT1H y BUpIIIATLHUMN (aKkTOp 3a0€3MeUeHHSs CTAJIOr0 COLIAIbHO-€KOHOMIYHOTO
PO3BUTKY JIEP>KaBH Ta ii PEriOHIB.

Takox O4EeBMAHO 1 T€, IO BJAcHA Jiep>KaBHA MOJITHKA MIATPUMKH HAyKOBOI Ta
IHHOBALIMHOI AISUIBHOCTI 1Ie HE copMyBajacsi y cucTeMy €(EeKTUBHUX 3aXO/IIB.
[Ipote, came MUIAX TEXHOJOTIYHOTO OHOBJICHHS, IIMPOKE 3aCTOCYBAHHS MPUHITUTIOBO
HOBUX MaIlIMH, MaTepialiiB, €(pEKTUBHE OCBOEHHS HAYKOBO-TEXHIYHUX PO3POOOK
mopsia 3 3a0e3NedyeHHsSIM aJeKBAaTHUX COIlaIbHO-CKOHOMIYHMX 1 OpraHi3aliiiHo-
MPaBOBUX YMOB TOCIHOJAPCHKOI Ta HAyKOBO-TEXHIUHOI MISUTBHOCTI € €JIMHUM
MOXJIUBUM MUISIXOM TIOJOJIAaHHS KPU30BUX SIBUI Ta MEPETBOPEHHS YKpaiHU Y
BHCOKOTEXHOJIOTIYHY, PO3BHHEHY Jep)KaBy. TakuM UHWHOM, ChOTOJIHI BKpaii
aKTyaJbHUM € BU3HAUCHHS Ta BIAMNPAILIOBAaHHS OCHOBHUX AaJTOPUTMIB HAyKOBO-
TEXHIYHOI MOJITUKH, sIK1 O BIAMOBIaIM HAraJIbHUM 3aBIaHHSM PO3BUTKY JIEPIKABH.

EdextuBHe pedopMyBaHHS Ta MOAAJIbIIE OHOBJICHHS HAIlIOHAJIBHOI €KOHOMIKH
MO>KJIMBE JIMIIE 32 YMOB IPIOPUTETHOTO PO3BUTKY HAYKOBO-TEXHOJIOTTYHOI cepH, K
BU3HAYAJIBHOTO  JKEpena  1HHOBAUIMHOTO  3pocTaHHA. [[iArpyHTSIM  Takux
MPOTPECUBHUX TIEPETBOPEHb, BAXKIMBOIO JIAHKOIO EKOHOMIYHMX Ta CYyCIUIBHUX
pedopM € edexkTuBHA JieprKaBHA HAYKOBO-TEXHIUHA MOMITHKA. BoaHouac 3 num, ajs
JIEp>KaBH, PETIOHU SKOi 3HAXOJATHCS Ha PI3HUX PIBHSAX COLIATBEHO-EKOHOMIYHOTO 1
MOJIITUHYHOTO PO3BUTKY, MAIOTh BIIMIHHOCTI B 1CTOPI1, KYJBTYPIi, TPATUITISAX, HAHO1IBIIT
MPOTYKTUBHOKO CTPATETIEI0 € Ta, M0 THYYKO MOEIHYE 3araibHi (3arajibHOJIEp>KaBHI)
Ta IHIUBIIyaTbHI (PEriOHANIbHI) IHCTPYMEHTH 1 PETYJISTOPH.
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Tox, KpUTHUHUHN aHaNI3 TpaHCPOPMAIIIITHUX MPOLIECIB B HAYKOBO-TEXHOJIOTIUHIHI
chepi JnepkaBW, TPYAHOINl OIMAHYBaHHA BCIMa Cy0’€KTaMu TOCIOJIapIOBAHHS
IHHOBAI[IMHUX YWHHHMKIB BHPOOHUIITBA, MIABUINCHHS poJi ¥ e()EKTUBHOCTI B
1HHOBAIIHHOMY TIPOLIECT HAYKOBO-TEXHOJIOTTUHO1 CKJIAJIOBOI CIIOHYKAIOTh JI0 MOITYKY
Ta BOPOBAKCHHS €(DEKTUBHUX OpraHizaliiHO-eKOHOMIYHMX MEXaHI13MiB MO€THAHHS
MOJITUYHUX, MAKPO- 1 MIKPOEKOHOMIYHHUX, COLIAJIbBHUX, TYMaHITAPHUX CKJIAJIOBHX, SKi
y CYKYITHOCTI 3/1aTH1 HaJaTH HOBUX, IHHOBAIIMHUX IMITYJIbCIB PO3BUTKOBI JEPKaBH.

JletanbHuil BCeOIYHUN OTJISZ] OCTAHHIX JOCHIKEHb 1 MyOmiKaIii, IpUCBsUYEHUX
PO3B’SI3aHHIO I[LOTO MHUTAHHS, TMOKa3ye€ JOCTAaTHbO MOBHY IMPOPOOKY TEOPETUUHHX
OCHOB CYCIIJIbHO-€KOHOMIUHOI TpaHcopmarlii, 3MICT PI3HUX 1HHOBAI[IHUX
m1aTdhOPM PO3BUTKY BITUU3HIHOI €KOHOMIKH, METOIOJIOTTYHUX aCTIEKTIB ITiIBUIIICHHSI
pOJIl HAYKH B IHHOBALIMHOMY Tipo1ieci. BogHo4ac BUSBISETHC 1 psiJi 111€ HEBUPIIEHUX
MUTaHb, $KI CTOCYIOThCSA, Hacammepel, HEOOXITHOCTI HayKOBO-NPUKIATHOTO
OoOTpyHTYBaHHS Me€XaH13MiB (hOpMyBaHHs 1 peani3alli e(eKTUBHOT HAyKOBO-TEXHIYHO1
MOJITUKH,  YIAOCKOHAJIIEGHHS  CHUCTEM  YIPaBIiHHA  HAYKOBO-TEXHOJIOTTYHUM
MOTEHI[1aJIOM Ha HaIllOHAJIBLHOMY 1 PET10HATBLHOMY PiBHSIX.

JloCBi1 IHCTUTYIIOHATBHUX MEPETBOPEHD PI3HUX C(hep COLIaTbHO-EKOHOMIYHOTO
KUTTS KpaiHU TaKOX JOBOJUTH, 1110 OJIHOYACHE CHIBICHYBAaHHS JIBOX PI3HUX CUCTEM
oprasizaiiii 1 yrpaBJliHHS HAyKOBO-TE€XHOJOTTYHUM PO3BUTKOM: CTapOi, 3aCHOBAHOI Ha
MpUMaTi IEHTpaJIi3allii Ta iepapXii rajry3eBUX MeXaHi3MiB, 1 HOBOI — II0 30pil€HTOBaHa
Ha JIEHEHTpaII30BaHl CaMOISIbHI CTPYKTYPU — € BOJIHOYAC OCOOIMBICTD 1 MpoodiieMa
Cy4acHOT0 mepioy, KoM Tpeda 3ade3neuyBaTy peaitizaiiio JB0X MaclITaOHUX 3a/1a4:
cTabuII3a10 1 BIAHOBJIEHHSI HAYKOBO-TEXHOJIOTTYHOTO KOMILIEKCY, a TaKOX MOABY 1
PO3BUTOK B HbOMY HOBHUX OpraHi3allliHUX CTPYKTYp 1 BIAHOCHH, $IK 3aCTaBU
YCHIMIHOTO (PYHKIIIOHYBaHHSI HAIIOHAJIBHOTO TOCMOJApPCTBA Ta MWOro HAYKOBOI
cucremu. [{ikoM oueBUAHO, IO I JIBOEJMHA 3ajlaya MOXK€ OyTU TO3UTHUBHO
BUpILIEHA JIMIIE€ TMpPU PO3YMHOMY TIOEJHAHHI B TEPEXITHOMY TMEpIOAl SK
aZAMIHICTpaTUBHOI (Taly3eBOi), TaK 1 PEriOHAJIBHOI CHCTEM YIMPaBIIHHS HAyKOBO-
TEXHOJIOTTYHUM KOMILIEKCOM.

[Topsinok po3B’si3aHHA MPOOJIEM HAYKOBO-TEXHIYHOTO PO3BUTKY, Y TOMY YHCHI 1
perioHaJILHOTO PIBHS, IO CKJIaBCS ChOTOJHI, Ma€ TIeBHI HEAOJIKH, KOTpi
MO3HAYAIOThCSI HA TEeMMaxX 1 SAKOCTI I1HHOBALIMHUX TEPETBOPEHb, MaciTadbax
BIIPOBA/HKCHHS HOBITHIX TEXHIKHU 1 TEXHOJIOT1M Y BUPOOHUIITBO. B KOHIIEHTpOBAaHOMY
BUTJISAJII BOHU MOJISITAIOTh Y HACTYITHOMY:

] HEeBU3HAYEHICTh, «PO3MUTICTh JEP>KABHOI HAYKOBO-TEXHIYHOI IMOJITHKHU
CTOCOBHO KUIBKICHUX 1 SIKICHUX OpPIEHTHPIB HAYKOBO-TEXHOJOTIYHOTO PO3BUTKY,
BIJICYTHICTb PEerioHaJIbHUX BEpCiil Takoi MOMITHUKH, (hOpM 1 3ac001B 1 peasnizarlii;

[ TpanuuiifHI CUCTEMM YIpPaBJIiHHS OCHOBHHMX €JIEMEHTIB HAyKOBO-TEXHIYHOIO
KOMILJIEKCY — JOCHIJHULBKUX, MPOEKTHUX 1 KOHCTPYKTOPCHKUX I1HCTUTYTIB, WIO
OpIEHTYBAJIMCS PaHIIIe HA €MHOTO JEP>KaBHOTO 3aMOBHHKA, BUSBUIIUCS 00’ €EKTUBHO
HE TOTOBHMH JI0 3aJTyU€HHS aJIbTEPHATUBHUX JKEPeN (piHAHCYBaHHS, MONTYKY HOBUX
HaIpPSIMKIB AISUTBHOCTI, HEOOX1THOCTI BHYTPIITHBOT peopraHizaiii;

[Jcmabka iHGpacTpyKTypa BHCOKOTEXHOJOTIYHOTO O13HECY, HEPO3BHUHEHICTh
HaIllOHAJTBHOI CHUCTEMU  HAyKOBO-TEXHIYHOTO  MIAMPUEMHUIITBA,  BIJCYTHICTH

56



ECONOMICS
MULTIDISCIPLINARY PERSPECTIVES: BRIDGING SCIENCE, SOCIETY, AND
TECHNOLOGY

CTUMYJIIOIOUUX TaKe MiJIPUEMHHUIITBO BaxeliB ()IHAHCOBO-KPEAUTHOI Ta MOAATKOBOI
IIOJIITUKH;

) HETOCKOHAJIICTh METOJOJIOTIYHUX 3acaj 1HTeHCHdIKaIlli HayKOBO-TEXHIYHOI
JUSITBHOCT1 CTOCOBHO BU3HAUCHHS i1 MPIOPUTETHUX HAIIPSMKIB Ta KOMITJIEKCHOT OITIHKH
pu3uKiB (DIHAHCYBaHHsS 1 peasizallii HayKOBO-TEXHIYHUX IIporpam Ta npoeKTlB
ICHYIOYMX MEXaHI3MIB JIOTOBIPHUX B3a€MOCTOCYHKIB ,,3aMOBHUK — BHUKOHAaBEIlb’
CTUMYJIIOBAaHHS HAyKOBO-TEXHIYHOT A1SUIbHOCTI;

[lapxaiuHa 1 Hee(eKTHBHA HOPMATHUBHO-IIPaBOBa 0a3a CTOCOBHO PEryJIOBaHHS
MpaB IHTEJIEKTYaJdbHOI BJIACHOCTI Ta MPAaKTUKa ii BUKOPHUCTAHHS B TOCIOAAPCHKIN
TiSTBHOCTI, KOJIM TPAaBO BJIACHOCTI Ha OTpI/IMaHi HAyKOBI pe3yJbTaTH ICHYE JIHIIE
TEOPETUYHO, a O0’€KTH TaKoi BJIACHOCTI (TEXHOJIOTIi, «HOY-Xay») HpPaKTHYHO HE
BiT0OpakaroThesl B OanaHcax oprasizalliii Ta MiANPUEMCTB 1 HE BPaXOBYIOThCS NpHU
BU3HAUEHHI BAPTOCTI OCTaHHIX.

Hapemiri, octanHiii 1, HANEBHO, TOJIOBHUI 3 HUX — BIICYTHICTb I[IbOBOi Op1€HTAIIl]
HayKOBO-TEXHIYHOI JISUTBHOCTI HAa MIATPUMKY 1 PO3BUTOK 1HHOBAIIWHUX MPOIIECIB,
3yCUJib, IO 3MOIVIM O TapMOHI3yBaTH EHEPril0 Ta AaKTUBHICTh BXKE MJIIOYUX
TEPUTOPIATLHUX THHOBAIIWHUX CTPYKTYp, CIPUATH 3aPOJHKEHHIO 1 PO3BUTKY HOBUX,
CTBOPIOIOYH JJIS 1IbOTO BI/IMOB1/IHI OpPraHi3aliiiHo-eKOHOMIYHI YMOBH.

HaBezneni o0cTaBUHU CBIAYATh MPO BUCOKY AKTYaJbHICTh MOAAIBIIOIO PO3BUTKY
HayKOBHUX JOCIIKEHb Ta PO3POOOK BIAMOBIIHUX MPAKTUYHUX PEKOMEHJAIlM 111070
YIOCKOHAJIEHHSI OCHOB (opMyBaHHS 1 peamizaiii JIepKaBHOI HAyKOBO-TEXHIYHOI
MOJIITUKU 3 00OB’A3KOBUM BIJOOpPaXEHHSM Ii PEriOHAIbHUX ACIMEKTIB, TOKOPIHHOTO
MOJIMIIEHHS CUCTEMH OpraHi3alii Ta yOpaBlIiHHS HAayKOBO-TEXHIYHOI cdepu.
BunsarkoBoro 3HaueHHsT HaOyBae€ pO3BUTOK TaKUX JOCHIIKEHb ISl BEIHMKHUX
MIPOMHUCIIOBUX 1 HAYKOBO-OCBITSHCBKUX PEriOHIB, 30KpeMa, XapKIBIIMHHU, KOTpa 3a
o0cgaraMyd MpPOMHUCIIOBOTO BUPOOHMIITBA 3aiiMa€e TpETE-4eTBEPTE MiICIE B YKpaiHi, €
JigepoM cepel il PerioHiB 1O BHUIYCKY MPOAYKIII MallMHOOYIyBaHHS Ta
METaJ000pOOKH 1 CyIEpHUYAE 31 CTOJUIICIO 3a 3BAHHS HAYKOBOT'O i OCBITHBOTO LIEHTPY
KpaiHu.

CTBOpIOIOYM CHPUATINBI OPraHizaliifHO-eKOHOMIYHI YMOBHU JUIsl PO3POOKH Ta
peatizalniii HayKOBO-TEXHIYHUX MPOrpaM y MPIOPUTETHUX HAMpsMKaxX, (piHaAHCYrOUH
MPIOPUTETHI 00JIACTI HAYKOBHUX JIOCHIIKEHb, (POopMytoun HE0OX1HY 1HGPACTPYKTYPY
1 3aKOHOIaBUy 0a3y, JeprkaBa 3/11iCHIOE Oe3Mocepe/IHiN BIUTMB Ha PO3BUTOK HAYKOBO-
nociaHol chepu He TUIbKU 3arajibHOJIEPKABHOTO, ajie ¥ perioHaqbHOro piBHA. Och
YOMY LLJIbOBA YCTAaHOBKA y PO3BUTKOBI HayKOBO-TEXHIYHOI'O IMOTEHIIady MOBHHHA
0a3yBaTHCs Ha 3aca/iax €IMHOT HAYKOBO-TEXHIYHOI MONITUKH SIK HA JEPKABHOMY, TaK
1 perioHasbHOMY piBHI. Came Takuil MiAX1JT MOXKE 3a0€3MeUUTH TapMOHIMHHUM 1
LIJIECOPSIMOBAHUHN PO3BUTOK HAYKOBO-TEXHIYHOTO MOTEHLIAIY.
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In 2026, a new model of basic financing of scientific activity was introduced in
Ukraine, which is based on the results of state certification of scientific activity by
scientific directions in higher education institutions and scientific institutions.

According to the NAUKA information system at the time of the study, within the
framework of state certification of scientific activity by scientific directions, experts
assessed 371 certification cases of higher education institutions [1].

The NAUKA information system provides comprehensive information on the
results of the state certification of scientific activity of all higher education institutions
in selected scientific directions. Also the NAUKA information system has the
functionality to view the results of the state certification of scientific activity in all
scientific directions of selected higher education institutions. Thus, the NAUKA
information system does not contain a consolidated database that would
simultaneously illustrate the results of state certification of scientific activity in all
scientific directions of all higher education institutions. And there is also no approach
to ranking higher education institutions based on the results of state certification of
scientific activity.

According to the “Methodology for assessing the effectiveness of scientific
(scientific and technical) activities of scientific institutions and higher education
institutions in terms of the implementation by such institutions of scientific (scientific
and technical) activities in individual scientific directions during state certification”
[2], according to the results of state certification, based on the received certification
score, a higher education institution can be assigned to one of four groups depending
on the limits within which the received certification score falls: group “A” — more than
75% (inclusive); group “B” — from 50% (inclusive) to 75%; group “C” — from 25%
(inclusive) to 50%; group “D” — less than 25%.

In this case, group “A” and group “B” are considered as certified with the
subsequent provision of state funding. Group “C” is considered as certified without the
subsequent provision of state funding. Group “D” is considered as not having passed
state certification of scientific activity by scientific direction.

For ranking higher education institutions based on the results of state certification
of scientific activity we propose to convert the groups into point scores as follows:

— group “A” — 5 points;
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— group “B” — 4 points;

— group “C” — 2 points;

— group “D” — minus 1 point.

If a higher education institution does not apply for state certification in a certain
scientific direction, then in this case it is assigned zero points.

After converting groups into points, the total point scores of the higher education
institution are calculated.

The ranking of higher education institutions based on the calculated total point
scores is carried out from the maximum to the minimum. At the same time, it is
important to take into account the corrective conditions regarding the number of entries
higher education institutions into groups “A”, “B” and “D” (Fig. 1).

Conversion of groups obtained by higher education institutions based on the results
of state certification of scientific activity in scientific directions into points:

\ 4 v v v
Group “A” Group “B” Group “C” Group “D”
4 \ 4 v \ 4
5 points 4 points 2 points -1 point

Calculation of the total point scores of higher education institutions as the sum of converted
points across all scientific directions

¥

Ranking of higher education institutions by total point scores — from maximum value
to minimum value — taking into account the conditions:

v v
Condition 1. If several higher education Condition 2. If several higher education
institutions receive the same total score, institutions receive the same total score,
then a higher ranking place is assigned then a higher ranking place is assigned
to the higher education institution that is to the higher education institution that is
more likely to fall into groups “A” and “B” less likely to fall into group “D”

Figure 1. Methodological approach to ranking higher education institutions
based on the results of state certification of scientific activity
Source of the figure: developed by the author.
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HABYAHHS TPOPECIMHO OPIEHTOBAHOI'O
THIIOMOBHOI'O CHHIVIKYBAHHSI CTYJIEHTIB
HEMOBHUX CHEIUAJBHOCTEN B YMOBAX
MOJEPHI3ALII BUIIIOI OCBITH

Kuceanosa Ipuna LiutiBna
CTapIIvii BUKJIaa4 Kadeapu repManchbkoi (inomorii
KuiBchkuit ctonnunuii yHiepcuteT iMeHi bopuca ['pinuenka

CydacHuii etan po3BUTKY BHIIO OCBITH XapaKTEpU3Yy€ETHCS MPOIlecCaMH 1IHTErparii
710 EBPOIIEUCHKOTO OCBITHHOI'O IPOCTOPY, HU(PPOBI3aALI€I0 HABYAHHS, YIIPOBAIKEHHAM
KOMIIETEHTHICHOTO TMIJAXOJY Ta IMOCWJICHHSIM BHUMOTr /0 NpodeciifHOi MiArOTOBKU
MaiOyTHIX ¢axiBliB. Y IHUX yMOBaX BaXJIMBOIO 3HA4YCHHS HaOyBae€ HaBYAHHS
podeciifHO OpIEHTOBAHOTO I1HIIIOMOBHOI'O CIIJKYBaHHS CTYJCHTIB HEMOBHHUX
CIIeLIaJIbHOCTEH, OCKIIBKH BOJIOIIHHS 1HO3EMHOK MOBOIO € HEOOXIIHOIO CKJIaI0BOIO
npodeciitHoi KOMIETEHTHOCTI cydacHoro ¢axisi [1, c. 98].

VY cydacHOMY CyCHIbCTBI KOHKYPEHTOCIPOMOXKHICTh BUITyCKHUKA 3aKJIa/1y BUILO1
OCBITH 3HAYHOIO MIPOI0 BU3HAYAETHCS HOr0 3/IaTHICTIO BUKOPUCTOBYBATH 1HO3EMHY
MOBY JJI PO3B's3aHHS MPOQECIHHUX 3aBllaHb, y4acTl B MIKHApPOJHUX MPOEKTAX,
aKaJieMI4yH1d MOOLIBHOCTI, pOOOTI 3 THIIOMOBHUMH 1H(OPMAILIHHUMU pECypCcaMH Ta
poQeCciiiHOro CIIJIKYBaHHS B MKKYJIbTYpHOMY cepenoBuilli [ 1; 2]. Came ToMy olHUM
13 MPIOPUTETHUX HAIMpPSAMIB MOJEpPHi3alli MOBHOI OCBITHM € HaBYaHHS MNpo(eciiiHO
OpPIEHTOBAHOT'O THIIOMOBHOIO CIUJIKYBAHHS CTYJ€HTIB HEMOBHHX CIEL1aJbHOCTEMN.

HaykoBii migKpecioTh, Mo MpodeciiHO OpiEHTOBAHE HABYAHHS 1HO3EMHOI
MOBM Ma€ IPyHTyBaTHCd Ha KOMIIETEHTHICHOMY, KOMYHIKaTUBHOMY Ta
CTYJIGHTOIIECHTPOBAHOMY TIiJX0JaX, fKi 3a0e3meuytoTh (GopMyBaHHS MpodeciitHOi
1HIIIOMOBHOI KOMYHIKaTUBHOI KOMITETEHTHOCTI MailOyTHhoro Qaxisug [3; 4]. Ilpu
[bOMY KIHIIEBUM PE3yJIbTaTOM HABUAHHS € HE JIUIIE BOJOJIIHHSA MOBHUMU 3HAHHSIMH,
a 371aTHICTh €()eKTUBHO BUKOPUCTOBYBATH 1HO3EMHY MOBY Yy TIpodeciiiHiil AisIbHOCTI,
3MIMCHIOBATH TIONIYK 1 KPUTHUYHUN aHami3 1H(opmallli, mpe3eHTyBaTU pPe3yJbTaTu
BJIACHUX JIOCIIJIKE€Hb, MPALIOBATH B MDKHApPOJHUX KOMAHJAx Ta OpaTh ydyacTb y
npoQeciiHuX IUCKYCIsX.

OcoOnuBoro 3HaueHHd HaOyBae iHTerpaiis MOBHOI Ta ()axoBOi MiATOTOBKH.
HapuanpHuii MaTepian MOBUHEH MaKCUMAJIbHO BIANOBIAATH MalOyTHIN npodeciiiHii
JISTBHOCTI  CTYACHTIB, BKJIIOYATH CY4YaCHY TEPMIHOJIOTIIO, AaBTEHTHUYHI TEKCTH,
npodeciiiHi cuTyanii, Keiicu, HayKoBl CTaTTl, MPE3eHTalli Ta 1HII MaTepiaiu, IIO0
B1I00paKatoTh crienudiky MEBHOT Tally3l 3HaHb. TaKWi MiIXiJ] CIPUSE T1BULIEHHIO
HAaBYaJIbHOT MOTHBallli, OCKUIBKM CTYACHTH YCBIIOMIIIOIOTH NPAaKTHYHY LIHHICTh
THIIIOMOBHOI MIJITOTOBKH Ta MOXJIMBOCTI 11 BUKOPUCTaHHS y MailOyTHi# mpodecii.

OpHi€ro 3 XapaKTepHUX TEHEHIIINA Cy4yacHOT METOJMKH € TIePEXi/I BiJl TPATUIIIAHOT
mepenayi 3HaHbL OO Opradizamii aKTHBHOI HaBYaJbHO-IT3HABAIBHOI JiSTILHOCTI
CTYJIEHTIB. 3HAYHMA TIOTEHI[Ia]l MAalTh IHTEPAKTHBHI TEXHOJIOTIl HaBYaHHS:
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MIPOEKTHUIN MeTO, MpobiaemMHo-opieHToBaHe HaBuaHHs (Problem-Based Learning),
Ke¥c-MeTo 1, POJIbOBI Ta JIUIOBI IrPH, MOJICJIIOBaHHS NMpodeciiHuX CUTyaIli, JUCKycCii,
nebaT, MiATOTOBKA MpE3eHTallll 1HO3eMHOI0 MOBOK. CaMe 111 METOAM CTBOPIOIOTH
YMOBH JJIsl PO3BUTKY KPUTHYHOIO MHUCIEHHS, MpodeciiHOol KOMYHIKAIli, HABUYOK
CITIBIIpAIll Ta CAMOCTIMHOTO MPHUHHATTS PIllIeHb [5].

OcTaHHIMH pOKaMHU ICTOTHO 3pociia Pojb IU(POBUX TEXHOJOTIH y HaBYaHHI
1HO3eMHUX MOB. BUKOpHCTaHHS €eKTPOHHUX OCBITHIX IUIATGOPM, MYIbTUMEIIMHUX
pecypciB, BiIeOKOH(MEPEHIIIH, eTEKTPOHHUX KOPIYCIB TEKCTIB, OHJIAH-CIIOBHHUKIB Ta
IHTEepaKTUBHUX CEPBICIB CIIpUs€E 1HIUBITyalli3allii HaBYaHHA 1 3a0e3neuye MoCTIMHUN
JOCTYN CTYICHTIB IO aBTEHTHUYHHX MarepiamiB. KpiM Toro, cTpiMKuii pO3BUTOK
TEXHOJIOTIM MTYYHOrO IHTENEKTY BIJKPHUBAE HOBI MOMKIUBOCTI Aisi (POpMyBaHHSA
IHIIOMOBHOI KOMMEeTeHTHOCTI. Cy4yacHI MOBHI MOJI€]Ii MOXYTh BUKOPUCTOBYBATHUCS
JUI CTBOPEHHS HAaBYAJbHUX JIaJIOTiB, aBTOMATH30BAHOTO KOHTPOJO MHUCHMOBHUX
poOiT, MO/EOBaHHSI MPO(PECITHUX KOMYHIKATUBHUX CHUTYalllii, PO3BUTKY HaBHYOK
aKaJIeMIYHOTO MHChMa Ta CaMOCTIITHOI poOOTH cTyaeHTiB. BomHodac eheKTUBHICTD
BUKOPUCTAHHA TaKUX IHCTPYMEHTIB 3alieKUTh BIJ CGHOPMOBAHOCTI IU(POBOL
IPaMOTHOCTI BHUKJAJa4iB 1 CTYJIEHTIB, a TaKOX BIJ JOTPUMAHHS MPHUHIUIIIB
aKaJeMI4HO1 J0OpOYECHOCTI.

He menm BaxxJIMBOIO yMOBOIO €(heKTUBHOTO HaBYaHHS € CTBOPEHHS MpodeciitHo
OpPIEHTOBAHOTO 1HUIOMOBHOT'O OCBITHBOI'O CEPENOBHUINA, Y SKOMY CTYJIEHTH MalOTh
MOXKJIUBICTh ~ 3aCTOCOBYBAaTM 1HO3€MHY MOBY Ul  BUpPILIEHHS  peajlbHUX
KOMYHIKaTUBHUX 3aBAaHb, MpallOBaTH 3 MDKHApOJHUMU 1H(OpMaLIMHUMHU
pecypcamu, OpaT y4acTh y CIIJIBHUX MPOEKTAX, HAYKOBUX KOH(PEPEHIIIsAX, BeO1Hapax
Ta MporpaMax akajaeMidHoi MoOuIbHOCTI. CaMe MpakTU4YHA COPSIMOBAHICTh HABUAHHS
cripusie GOPMYBaHHIO CTIMKOT MOTHBAIIIl 10 BUBYEHHS 1HO3€MHOI MOBH Ta PO3BUTKY
npodeciiiHoi MOOIITBHOCTI MailOyTHIX (haxiBLIB.

OpHuM 13 MPIOPUTETHUX HAMPSAMIB YAOCKOHAJIEHHS MPO(ECIHO OpIEHTOBAHOTO
HaBYaHHS 1HO3EMHOI MOBHM € BHUKOPHUCTAHHS MUKIMCIIUIUIIHAPHOTO TIAXOMY.
IToeqnanHs MOBHOI IMATOTOBKH 31 3MICTOM (DaXOBHX JHUCHMIUTIH 3abe3reuye
dbopmyBaHHS UTICHOT MPOQECIiHOT KOMIIETEHTHOCTI Ta CIIPHUSIE IEPEHECEHHI0 MOBHUX
3HaHb Yy MaiOyTHIO mpodeciiiHy isanpHICTh. JIONUJIBHUM € BHUKOPUCTAHHS
ABTEHTUYHUX HAyKOBUX CTaTe, MDKHApPOJHUX pEKOMEHJalid, mpodeciitHoi
JOKYMEHTAIIli, BiJiecoMaTepialliB, MPE3CHTAIlIl, a TaKOX 3aBIaHb, 110 MOJCIIOIOThH
peanbHi BUpOOHUY1 cuTyarlii. Takuii miaxig He JIMIIEe PO3BUBAE€ MOBJICHHEBI HABUYKHU
CTYJICHTIB, a i (popMye BMIHHS aHai3yBaTH 1H(POpPMaIlil0, apTyMEHTYBaTH BJIACHY
MO3ULIII0 Ta MpUAMaTU podeciiini pimeHHs [6].

BaxxJBO1O CKJIa0BOIO Cy4acHOI 1HIIIOMOBHOI MIJTOTOBKU € PO3BUTOK HABUYOK
aKaJIeMIYHOTO CHUIKyBaHHs. MalOyTHI (axiBelb MOBUHEH YMITH MpAaIlOBATH 3
MDKHAapOJHUMH 1HQOpMALIMHUMHU pecypcaMy, 4YMTaTH W aHajJi3yBaTh HAyKOBI
nyOmikanii, OpaTH ydacTb y NpOQeciiHUX AMCKYCISIX, TOTYBAaTH JOMOBIII, TE3U
KoH(epeHI1iid, aHoTaIlii, pe3roMe Ta pe3eHTallli 1IH03eMHOI0 MOBOIO. CaMe TOMY 3MiCT
HaBYaHHS JIOIIJIFHO OPIEHTYBATH HA PO3BUTOK YCIX BHJIIB MOBJICHHEBOI JTiSIILHOCTI B
YMOBaX, MAKCUMaJIbHO HAOIMKEHUX JI0 MaliOyTHBO1 ipodeciitHol mpakTuku [7].
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Jna ycmimHOi KOMyHIKamii B T 4u 1HIIINA mpodeciitHiil chepi MalOyTHIM
CrieriajictTaM TIepIl 3a BCe HEOOXIJIHO OBOJIOAITH 1HIIOMOBHOI TMpodeciiiHOI0
JIEKCUKO10, (haxoBOIO TepMiHOJIOTiE0. TOMY Ha 3aHATTSAX 3HAYHA yBara MpUALISETbCS
JeKkcUYHUM BripaBaM. [liciist BBeIeHHS] HOBUX JIEKCUUHUX OAUHUILH IA€EMO BIPABH Ha
3aKpIIJICHHS: TMepekan ¢pas, peueHb, e (axoBa OAUHUIIA 1716 B KOHTEKCTI 3 BXKE
B1JIOMOIO JIEKCHMKOI0. Takok KOPUCHUMHU € BIIPAaBU Ha BIAMOBIAHICTE: “Match a word
with with its definition”. BoHn faroTh MOXJIUBICTh CTYJEHTaM Kpalle 3aram’siTaTu
BHU3HAUEHHS TOTO YW 1HIIOTO TepMiHy. [licis ompaifoBaHHS JEKCUKH JOLULIBHUM €
BUKOPHUCTAHHA TEKCTIB 31 creniaabHocTi. BoHH MOXYyTh OyTH HEBENUKI 32 00CITOM 1
JOCTYMHI 3a 3MICTOM, ajié MOBHHHI MICTHTH CIIOBA, CIOBOCIOJYYEHHS Ti BUpa3H,
XapaKTepH1 AJi1 MOBU ClieliadbHOCTI. TekcTu mpodeciiiHOTO CrpsIMyBaHHS MOXYThb
OyTH BKJIIOYEHI B IMPOrpamMoOBHI MaTepiayl 3arajipbHOi TemaTuku. Hampukian, mms
CTYJIEHTIB cliellaibHOCTI «®PI3u4Ha Tepamis» Mpu omnpaioBaHHl TeMu «lIpuunnu
XBOPOO», JIe 3TaAy€ThCS IOHATTS «CTPECH AK OJHA 3 IPUUNH, MOJAETHCS TEKCT Ha IT0
TEMy 3 MOJAJBIIUM OOTrOBOPEHHSM MPUYUH CTPECY, CTallid, CUMITOMIB, LUISIXIB
KOPEKIi1 CTPECOBOT0 CTaHy. BUKOHYI0UH Miciis TEKCTOB1 BIIPaBH, CKJIa/1at0uu J11ajorH,
00OroBOPIOIOYM IIPOOJIEMH, TOCTABIIEH] B TEKCTaX, CTYACHT BUSBIISIE CBOE CTABJICHHS JI0
PI3HHX MUTaHb 1 MPOOIIEM.

CydacHa MeTOAMKa HAaBYaHHS 1HO3EMHHMX MOB TaKOX Iependadyae akTUBHE
BUKOPUCTAHHA ITM(POBUX OCBITHIX PECYPCIB 1 TEXHOJOTIA IITYYHOTO 1HTEJICKTY.
OmnnaitH-miatopmu, eIeKTPOHH1 KOPITYCH TEKCTIB, IHTEPAKTHBHI BIIPaBH, BIPTYaJlbHI
KOMYHIKaTHUBHI ~CEpPEJOBMINA Ta IHTEJIEKTYaJlbHI MOBHI CEpBICH CIPHUSIOTH
IHAUBITyami3anli HaBYaHHs, 3a0e3MeuyloTh ONEPATUBHUN 3BOPOTHUN 3B'SI30K 1
CTBOPIOIOTH JI0JIATKOBI MOKJIMBOCTI ISl CAaMOCTIHHOT poOoTH CTyAeHTIB. BogHouac
BUKOPUCTAaHHS TaKUX TEXHOJIOT1H noTpelye hopmMyBaHHS LHUPPOBOI KOMIETEHTHOCTI
Ta KyJIbTYpH aKaJeMI4YHO1 JOOPOUYECHOCTI, OCKIJIKM Cy4YacHUW (axiBelb MOBUHEH HE
JUIIE KOPHUCTYBATHCA LU(PPOBUMHU I1HCTPYMEHTAMHM, a W KPUTHUYHO OI[IHIOBATH
OTpUMaHy 1HGOpPMAIII0 Ta JOTPUMYBATUCA €TUYHUX HOPM aKaJIeMIYHOI MisUIBHOCTI
[8].

TakuMm YMHOM, MOJEpHI3aIlisl CUCTEMH BHIINOI OCBITH 3yMOBIIIOE HEOOXITHICThH
MEPEOCMHUCIICHHS IIIJIEH, 3MICTY ¥ TEXHOJIOT1H HaBYaHHS MPOQECiiHO OPIEHTOBAHOTO
IHITOMOBHOTO  CIIJIKYBaHHS CTYACHTIB HEMOBHHMX creriaapbHocTeil. Haibinpir
epeKTUBHUMU B CY4YaCHHX YMOBaX € KOMYHIKaTUBHUH, KOMIIETCHTHICHHH,
JUSITBHICHUHM 1 CTYICHTOLICHTPOBAHUH M1X0/IU, 5Kl 3a0€3Me4YyI0Th IHTETpaIil0 MOBHOT
Ta IpodeCciiHOI MATOTOBKU. BaXXJIMBUMU YMHHUKAMU MiABUIIEHHS PE3YJIbTaTUBHOCTI
HAaBYAHHA € BHUKOPUCTAHHS AaBTEHTUYHUX MaTepiaiiB, IHTEPAKTUBHUX METO/IIB,
IM(POBUX TEXHOJIOTIM Ta 3ac001B IITYYHOTO IHTENEKTY, IO CIPHUSIOTH PO3BUTKY
npodeciiiHoi  1HIIIOMOBHOI KOMYHIKATUBHOI ~KOMIIETEHTHOCTI, TOTOBHOCTI JO
MDKKYJIBTYPHOI B3a€MO/I1T Ta Oe3mepepBHOT0O MPOQECIHHOr0 CaMOPO3BUTKY.
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APXIBU AJIMIHICTPATUBHUX TA CYJOBHUX
YCTAHOB ITPABOBEPEKXHOI YKPATHHN

Yepusik Cepriit I'ennaaiiioBnu

KaHIUJAT NeAaroriyHux HayK, JIOUEHT,

CTapIIui HAyKOBHM CIiBpOOITHUK

Bigainy iHpopmariii Ta BAKOPUCTaHHS TOKYMEHTIB,
JepxaBHuii apxiB M. Kuepa

Oco6mumBocTi (opMyBaHHS apxiBiB aAMIHICTPATUBHUX Ta CYJAOBHUX YCTaHOB Yy
[IpaBoOepexHili YkpaiHi TOB'i3aHi 3 mnepeOdyBaHHAM 1ii 3eMenb y ckiaal Peui
[Tocnonuroi. Bcei akTu, 1o Topkaiucs ykpaiHcbkoro IIpaBoOepexoks, 3anmucyBanucs
no Koponnoi Metpuku, saxky Benu B [lonbmii 1 nepexoByBaiu cnoyaTky B Kpakosi, a
3rogoM y Bapmasi (3 1765 poky). ¥V BilaHHI KOpPOHHOTO KaHIyiepa Oyia BonuHchka
Metpuka. ¥ XVIII cTomiTTi CriiBBIIHOMIEHHS MiX apXiBaMH IEHTPAIbHUX 1 MICIIEBUX
YCTaHOB 3MIHWJIOCA. BIiACyTHICTH CyBOpOi IleHTpaiizaiii ympaBiiHHS 00yMOBHIIA
oomexxenuii ckian Koponnoi Metpuku. Koponnuit apxiB 30epiraB B OCHOBHOMY
OpUTIHAJIM BaXJIMBUX JAEpPKABHUX JOKYMEHTIB, aKTOBI KHUTM KOpOHHOI KaHLEmspii.
BaxxnuBy posb B yrpaBiliHHI BHYTPIIITHIMU CIIpaBaMu BiJlirpaBajia MiclieBa Bjaja, 1o
MO3HAYMJIOCA Ha CKJIaJl apXiBiB I'POJCHKHUX CYJIB (OpraHiB CyJ0BOi 1 BIHCHKOBO-
aJAMIHICTPaTUBHOT JISUTBHOCTI  CTapoOCT, SKUX TMpU3HA4YaB KOPOJIb), apXiBiB
INUIIXETCHbKUX CTAaHOBUX CY[IIB — 3€MCBKHX 1 MHIJIKOMOPCBKHX, apXiBIB MICBHKOTO
CaMOYTIPaBJIIHHA — MAriCTpaTiB 1 paTyll, a TAaKOXX MPUBATHUX apXIBIB BEJIMKHX
3emuieBnacHuKiB [1, c. 30 — 31].

[HKopropaniss mpaBoOEpeXHUX TepuTopid 10 ckiany Pociiicekoi 1Mmepii
Hanpukini XVIII cromitrs BHacmigok mnoauniB Peui IlocmonuToi mpusBena 1o
CYTTE€BUX 3MIH Yy aJMIHICTPYBaHHI Ta CyAOBIM Biajl 3axoruieHuX Teputopid. Ha
MOYATKOBOMY €TaIll OyJIo BHUPIIIEHO JIIKBIAYBaTH HUISIXETCbKE CaMOBPSAYBaHHS Ta
PIYTMOCTIONUTCHKY CYJIOBY TPaJHIIiIO, 3aIIPOBAAUTH IMIIEPCHKY CUCTEMY YIPaBIIIHHS.
[Ipore, 3 mpuxoaom no Biaau [lasna [ s oTpuMaHHs TIATPUMKH 3 OOKY JTOKAIBHHUX
emT OyJI0 TMOBEPHYTO OKpPEMi €JIEMEHTH PIYMOCHOIUTCHKOI CYAO0BOI TpaauIlii il
KOHTPOJIEM IMIIEPCHKOTO Cy0YMHCTBA. [JoMiHyBaHHS NUISXTH Y CYI0BiH cdepi Oyiio
npooBxkeHo 3a mnpasmiHHS Onekcannpa [. Omnak Mukona [ B3gB Kypc Ha
OIOpOKpaTHU3AIliI0 Ta JIKBIIAIII PETIOHATBHUX OCOOJIMBOCTEH aaMIHICTPYBaHHS, 1110
cTajo oaHiero 3 npuuuH JlucromanoBoro noctanus 1830 — 1831 poxis. Ilicis ioro
NpUAYLIEHHST BEpPXOBHA BjaJa po3MOYaja 3HMILEHHS «IPaBOBOI aBTOHOMII»:
TpaHcopMarllito CyJIOBUX CTPYKTYp JO 3arajbHOIMIIEPCHKOTO  BIJMOBITHUKA,
MEeperyisa], CUCTEMHU 3alMOBHEHHS BHUOOPHMX IIOCaJ, MOCTyNmoOBa BigMiHa TpeThoro
JIuTOBCHKOrO CTaTyTy Ta CEMMOBHMX KOHCTUTYLIW. KitowoBy poib B oprasizaiii
CyJIOBOI BIaJAu Ha TryOEpHCHKOMY pIiBHI BiJirpaBajd MNajlaTd KPUMIHAJIBHOTO Ta
LIMBUIBHOTO CyNy, SKI HE Juiie Oylu peBi3iiHO-aneasauiiHUMU yCTaHOBaMHU, ajie i
KepyBaJlid poOOTOIO Yi3AHUX CyAiB Ta MaricTpartis [2, ¢. 105].
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B apxiBax MiCIIeBUX CYI0BO-aIMIHICTPAaTUBHUX YCTAHOB BITKJIAAIHCS TUTOBOJIHI
JOKYMEHTH: TIPOTOKOJM (YOPHOB1 3amucH) I1HAYKTH (YUCTOMHUCH), (HaCIHUKYIIH,
JOTIOMIXKHI PEECTPH Ta 1HJAEGKCH crpaB, cymmapiymii. Y XVIII cromitri 3HayHO
MOTIOBHUJIMCS apX1BM MaricTpaTiB 1 paTyml. HalBaxiuBinly rpymny JOKYMEHTIB B
apxiBaX CTAaHOBWJIM aKTOBI KHHIHU, IO SIKMX BHOCWJIM YXBaJM 3 aJIMIHICTPATUBHHX
NUTaHb, 3alKMCH MPO MPOLECH MICBKOro cydy. [HIIy ILiHHY Trpyny JOKYMEHTIB
CKJIaJIaJI paXyHKOBI aKTH 1 KHUTH, HAITPUKJIAJl KHUTH 3alUCy NMPUOYTKIB 1 BUAATKIB. Y
BEJMKUX MicTax, 30kpema JIpBoBi, [lepemunnti, CamOopi Ta 1HIIMX BEJIUCS OKpeMi
KHUTA pamau (pamenbki), Kyad 3aluCyBaid yXBaJld Paad SK 3aKOHOMABYOTO 1
aJIMiHICTPATUBHOTO OpraHy B MiCTi, aKTH PO AISUIbHICT I[€XIB Ta KHUTH JIABHUYI 3
MaTepiajlaMu JJaBHUIIBKOTO CY/y, IKMI PO3TJisiiaB KpUMiHAIbHI M UBUIBHI ClIpaBu. Y
MaJIiX Ta MpUBAaTHUX MicTeukax [IpaBoOepexoks, 1e MICbKUH ypsiJl HE AUTUBCS Ha pay
i 1aBy, BENUCS €IMHI MICbK1 KHUTH [3, c. 45 — 46].

VY kaHuenapii rpoJAChKHUX 1 36MCBKHX CYAIB 30€pirajiucsi OpUriHaIA JTOKYMEHTIB,
KOITIi, TOCTaHOB CYIMAiB, ¢GopMyBaluch akToBl KHUTH. CKIagHI aKkTU TMepea
3aHECEHHSM JI0 aKTOBOI KHUTM MHUCAJIUCS HA YEPHETIl, OCKIIbKM BOHU BUMAarajiu
YiTKUX (OPMYJIOBaHb 1 BIAMOBIAHOCTI MpaBoBUM Hopmam. [linrorouy poboty i
o0nsiTy — (QopMy BHECEHHS TMO30BY, CKapru J0 CYJOBUX KHHUT MIl [HCATU
KaHIICJIIPUCT, aje CyTh COpaBM Maja BUKIAIATH JIOJWHA OOi13HAHA 3 TIPABOM.
CdopMoBaHi aKTH 3aMKUCyBaJU JI0 aKTOBOI KHUTH 32 PEECTPOM. AKTHU MIEPETUCYBAINCA
Ha Tamnepi, 3ropHyToMy B 3o0muTH 1o 4-6 apkymiiB (cekctepuu). Ilepenmcani
CEeKCTEpHU TPYIYBAIUCA MO MICALAX, 1 TaK HPOTATOM POKY (OpMyBajlach aKkTOBa
KHHTA. SIK MpaBMiI0, KO)KHOTO POKY CKIIafaiach OJIHAa aKTOBa KHHTA. AJie 1HO/I CTIpaB
OyJio Tak 06araro, U0 B OJIHY KHUTY X HEMOXJIUBO OyJIO BMICTUTH, TOAl (popMyBaiu
nBi KHUTH. KHATH HyMepyBaluCh, YKIAAaBCA PEECTP, SIKAW BMIITyBaBCsS HA TTOYATKY
a00 B KiHII KHUTU. YucTOBa KHHUIa Ha3uBajach IHAYKTO0. HalinmommupeHimoro
(dbopmotro ornpas Oysu naneposi nmanku [4, ¢. 51 — 52].

KinbKicTh 36MCBKHUX 1 TPOACHKUX AKTOBUX KHHWT, SIKI 30€perjucsi, BpaxOBYIOUH
TaKOX BEJIMYE3HI BTpaTu B poku BusBosbHOI BiiHU, Pyinu, yaciB moainy Ilombimii,
CBITYaTh TPO PO3BUHEHY CHUCTEMY CYJOYMHCTBA 1 3arajibHy BHCOKY IPaBOBY
CBIJIOMICTh HE JIMIIIC IIUISIXTH, a ¥ 1HIIMX BepcTB HaceneHHs Pedi [TocmonuToi, ne Bei
[IMBUIbHI ¥ KapHi CTIpaBU BUPINTYBAIX B Cy/l. B akToBUX KHHrax (ikcyBamucs mojii
HE JIUIIE MPUBATHOTO KUTTS, a i CYCIUIbHO-TIONITUYHI. YXBaJu CEMMIB BHOCHIIUCS JI0
36MChKHUX 1 TPOJCHKMX KHUT. YXBaJM CyAy IMIJKOMOPCHKOIO IMiCJs 3aKIHYCHHS
O3Sy CHIPHUX 3€MENbHUX NMHUTAHb TAKOXX BHOCHJIMCS IO 3€MCBHKUX KHHUT. Sk i
CIIpaBM MAa€THOCTEH (3amoBiTH, MOAUT CHAAIIMHM, Japyl, pi3HI NpUBLIEi), BCE II€
¢dikcyBanocs B akToBuX KHHrax. IIIsxTa BHOCHIIA 10 aKTOBUX KHHT JOKYMEHTH JJIS
«OUTBIIIOT TBEPAOCTI» — JIJIsl 30epeKeHHs, a (piKcallisl iX y aKTOBUX KHHIaX HaJaBaja
JOKYMEHTaM I0puInyHO1 yuHHOCTI. Komii 3 TakuX JTOKYMEHTIB, 3aCBITUCHI ITUCApEM 1
CYJJIet0, BU3HABAIUCS MPABOYMHHUMM [5, c. 148].

3ayBajkMMO, 1110 HAa OCHOBI aKTOBUX KHUT Oys10 yTBopeHo KuiBchbkuii apxiB JaBHIX
aKTiB, XO4a CIpoOU OMKUCYBATH KHUTH B1IOMI 111€ /10 1oro cTBopeHHs. Y 1843 porii npu
oOcTeXeHH1 apXiBiB MpUBATHUX 0Ci0, 11epKoB, MoHAcTuPiB [IpaBoOepexkHo1 Ykpainu,
BUKOHYIOUHI 000B’s13KH €KCTpaopAuHaTOpa npodecop VYHiBepcurety
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cB. Bonogumupa B. JlomOpoBchkuii, 310paB 1 BignpaBuB a0 Kuesa mis MaiOyTHBOT
Apxeorpadiunoi komicii 6;1u3bk0 80 KHHUT Ta OKpEeMHUX JOKYMEHTIB. Y CBOIX paropTax
BIH yIIepIlle BKa3aB Ha aKTOBI KHUTH SK Ha HaWIlIHHIIIE ICTOPUYHE JHKEPEIIo 1 3po0OuB
cripoOy kinacudikysaru ix. [Ipodecop KuiBchkoro yHiBepcuteTy M. [BaHMIIIEB BUBUaB
po10Bi noMimuiibki apxiBu CanrymkiB y 3aciasii Ta [Totoubkux y Tynpuuni. 3rogom
yacTuHa BUABJIEHUX HUM TOKyMeHTiB XIV — XVIII croniTts onunumnucs B Kuicbkomy
IIEHTPaJbHOMY apXiBl JIaBHIX aKTIB — TMEPIIOMY JCp>KaBHOMY apxiBl Ha TEPUTOPIi
VYkpainu, 1o Bxoamia fo ckiany Pociiicekoi immepii [6, ¢. 99].

Po3BuHeHa cymoBa cucTemMa BUMarajia 3HAYHOI KIJTBKOCTI KaHIICJSIPUCTIB IS
BEJICHHA JTOKyMEHTAaIlli, a TaKOoX MJOCBIIYCHUX JIOACH, siKi O BiAMOBiZamu 3a
30epexxenHs apxiBy. ¥ XVIII cromitri 3'sBusieTbesa mocana apxiBapiyca. OdiriitHo
BOHa OyJia 3ampoBajpkeHa Bke micis npuenHanHs [IpaBoOepexoks 1o Pociiicbkoi
imniepii (1795). ApxiBapiycu 3ragyBanucs B JIyubky, OBpyui. 3riiHO 3 BUSIBIEHUM
O. AwnppismieBum y bBparypiaBebkii 3eMcbkiii kHM31 1797 poKy TEKCTI NpHCITU
apxiBapiyca, 10 Horo 000B'sI3KiB BXOUJIO «BIPHO 1 MMJIBHO JOTJISAATH apXiB; BUIABATH
3 apxiBy KOIii, BUMUCU Ta IHINI Marepu; He JOMYyCKAaTH >KOAHOI ¢adpukarii Ta
KOMITUIALIT B aKTOBUX KHHUTax; 0COOJMBO CTEKUTH 3a MMaHAMM aJBOKATAMU, K1 MaJld
IIPaBO OCOOKMCTOrO AOCTYIY 10 KHUI». IMOBIPHO, 3 MOSBOIO apXiBaplyCiB y IPOACHKUX
1 36MCBHKUX apxXiBax pO3MOYAIOCs CTBOPEHHS pPI3HUX JOBIJKOBUX TIOKAXYHKIB,
HEOOXITHUX JIJIsl MIBUIKOTO BUSBJICHHS JIOKYMEHTIB Yy JOCUTh 00'€MHHX aKTOBHX
KHUrax [35, c. 149 — 150].

JloBiAKOBUI amapar 10 3€MCBKHMX 1 T'POJACBKHX KHHUI CKJIaJaBCs 3 BHYTPILIHIX
OMKCIB KHUT, MOKAXYHUKIB O JOKYMEHTIB OKPEMHX KHHUT, JOKYMEHTIB UM TpyH 1
MOKaKYMKIB 3arajibHOTO Xapakrepy y (hopmi CIHUCKIB, pEECTPIB, MEPETIKIB YCIX KHUT
apxiBy. Haiinommpenimor (HopmMoro Mmokaxyuka OyB peecTp, KU BMIIILyBaBCs Ha
Mo4aTrky a0o B KIHII KHUIY 32 XPOHOJOTIYHUM MPUHIUIIOM 3 aHOTALIEI0 MPO 3MICT
CIpaBH 1 Mp13BUILAMU JIOAEH, sIKI cyauucs [4, c. 53].

3miHa aaMiHicTpaTuBHOTO YycTporo y IIpaBoGepexHniit VYkpaini micus i
npueaHanHs 10 Pocivicbkoi imnepii BHac1 1ok noautiB [Tomeim B kinii X VIII cromiTrs
JIOKOPIHHO BIUIMHYJIAa Ha apXiBHY chpaBy I[boro periony. CTaHOBJIEHHS HOBOTO
aJMIHICTPAaTUBHOTO MPABJIIHHS 32 TYOEpHIAILHUM TMOJIOKEeHHAM 1775 poky, BBeIEHHS
ryOepHialbHUX Ta TIOBITOBUX CYJIB CYHPOBOJDKYBAJIOCS — 3alPOBAKEHHSIM
POCIMCBKOTO JUJIOBOJACTBA, (DOPMYBAHHSM TPU HOBHUX KaHIEIAPISX apxiBiB 3a
pociiicekum B3iprieM. CTapi apXiBU CyJOBO-aJIMIHICTPAaTUBHUX YCTAHOB, MICHKOTO
CaMOBPSIyBaHHS 3a3HAJIM BEJIMKOI pyHHarii. MarneOyp3bKi KHUTA 1 KHUTH paTylil
Maii’Ke BC1 3aruHYJIH, IeAKl paTyIlHI KHUTH TOTPANWJIM 0 MPUBATHUX 310paHb. AKTOBI
KHUTHY TIepeaBaikics 10 apXiBiB HOBUX JIep>KaBHUX ycTaHOB [1, c. 31].

OTxe, apxiBU aaMIHICTpPATUBHUX Ta CyJ0BUX ycTaHOB [IpaBoOepexHoi Ykpainu
dbopmyBanucs B nepion nepeOyBaHHs 1uX 3eMelb y ckiaai Pedi [locnonuroi. Bonn
OXOIUTIOBAJIM  JIOKYMEHTAI[II0 TPOACHKUX, 3EMCBKHX 1 TMiJKOMOPCHKUX CYIiB,
MaricTpariB, paTyIl Ta ypsiiiB ctapocT. OCHOBY 1UX ()OH/IIB CTAHOBHJIA aKTOB1 KHUTH
(mpoTokoyu, 1HAYKTH, (ACIUKYIH), MO BiJoOpakain aaMiHICTpATUBHE, CyJ0BE Ta
roCIoAapChKe KUTTA perioHy. bumbmiicTs ux mMaTepiaiiB 30eperaacs GpparmMmeHTapHO
4yepe3 BOEHHI [Iii, MOXeX1 Ta 3MIHM aJIMIHICTPATUBHOTO TOJITY, MPOTE 3HAYHA iX
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JacTHHA HUHI 30CepeHKeHa B JepKaBHUX apXiBax YKpaiHu (30KpeMa B IEHTPATbHHIX
Ta perioHaJIbHUX ICTOPUYHHMX apXiBaxX) Ta HAYKOBUX YCTAHOBAX.
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In recent years, the issue of accessibility and creating a barrier-free environment in
Ukraine has become one of the important strategic areas of public policy. This issue
has become particularly relevant in the context of the full-scale war, which has resulted
in an increase in the number of veterans with injuries and amputations, internally
displaced persons, older people, and other groups with reduced mobility.

The modern understanding of accessibility goes beyond the traditional approach to
the social protection of persons with disabilities. It involves creating a universal, safe,
and inclusive environment in which every person has equal access to public services,
education, employment, transportation, digital services, and opportunities for full
participation in public life.

The fundamental international legal instrument in this area is the United Nations
Convention on the Rights of Persons with Disabilities, ratified by Ukraine in 2009. Its
main objective is to promote, protect, and ensure the full and equal enjoyment by
persons with disabilities of all human rights and fundamental freedoms, as well as
respect for their inherent dignity [1].

The fundamental importance of the Convention lies in the transition from the
medical model of disability to a social and human rights-based approach. According to
this approach, the key problem is not a person's health condition but the barriers created
by society. Therefore, the principles of universal design and reasonable
accommodation become particularly important.

Another important reference point for Ukraine is the European Accessibility Act
(EAA), Directive (EU) 2019/882, which establishes accessibility requirements for a
wide range of products and services, including digital technologies, websites, banking
services, e-commerce, and communication tools [2].

Thus, the contemporary model of accessibility is based on international human
rights standards and European requirements concerning equal access and inclusion.

Ukraine's national accessibility policy is primarily based on the constitutional
principle of equality of human and civil rights and freedoms. An important legal
foundation remains the legislation concerning the social protection of persons with
disabilities, which provides for the creation of barrier-free conditions for access to the
physical environment, social infrastructure, and services.
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A crucial stage in the development of state policy was the adoption of the National
Strategy for Creating a Barrier-Free Environment in Ukraine until 2030 [3]. The
Strategy establishes a comprehensive approach and identifies six key dimensions of
accessibility: physical, information, digital, social and civic, educational, and
economic accessibility.

The implementation of the Strategy is carried out through specific action plans
involving a wide range of central executive authorities, local state administrations, and
other institutions. This demonstrates the cross-sectoral nature of Ukraine's accessibility
policy.

One of the key areas of accessibility is ensuring physical access to buildings,
structures, transportation, and public spaces. An important regulatory instrument in this
area 1S DBN V.2.2-40:2018 “Inclusiveness of Buildings and Structures”, which
establishes accessibility requirements for the design, construction, reconstruction, and
other types of work involving buildings and facilities.

In the context of martial law, ensuring the accessibility of civil protection shelters,
evacuation routes, building entrances, sanitary facilities, information systems, and
communication tools is of particular importance. Therefore, physical accessibility is
directly related not only to social inclusion but also to public safety.

The strategic document is implemented through a system of successive short-term
action plans. In particular, the Cabinet of Ministers of Ukraine approved the updated
Action Plan for 2025-2026 [4]. This operational document has a clearly defined
practical focus, contains 798 specific measures, and involves more than 90 responsible
entities, including central executive authorities, local state administrations, and other
public institutions. Such broad stakeholder involvement demonstrates the cross-
sectoral nature of the reform and the state’s commitment to ensuring comprehensive
accessibility at all levels of governance, which is particularly critical in the context of
overcoming the consequences of the full-scale war, large-scale reconstruction, and the
reintegration of veterans and affected populations.

Another important area is digital accessibility. Modern electronic services should
be accessible to people with visual, hearing, motor, and cognitive impairments. At the
same time, the level of digital accessibility of Ukrainian websites remains uneven:
alongside positive examples, a significant number of regional web resources still
require further adaptation to modern accessibility standards.

Despite the development of a relatively comprehensive regulatory framework,
Ukraine continues to face a significant gap between regulatory requirements and their
practical implementation.

One of the key problems is the insufficient effectiveness of control, monitoring,
and accountability mechanisms for violations of accessibility requirements. This
creates conditions for so-called formal or “imitative” accessibility, in which
requirements are fulfilled only nominally without ensuring actual accessibility of the
environment.

Another significant factor is the lack of sufficient financial resources for the
modernization of outdated infrastructure. At the same time, the large-scale destruction
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caused by the war creates an opportunity to apply the “Build Back Better” principle by
restoring facilities in accordance with modern universal design standards.

Therefore, the main task of public policy is not only to further improve legislation
but, above all, to ensure its effective implementation and enforcement.

Further development of accessibility requires strengthening control and monitoring
mechanisms, developing digital tools for assessing accessibility, expanding
opportunities for public audits, and providing systematic professional training in the
principles of universal design.

Particular importance should be given to shifting the focus from formal compliance
with regulatory requirements to ensuring actual accessibility. Effective law
enforcement, appropriate monitoring, and accountability for violations of accessibility
standards can provide tangible results of public policy.

Ukraine's reconstruction should be viewed as an opportunity to systematically
incorporate accessibility principles into the restoration of cities, transport
infrastructure, public buildings, housing, and digital services.

Conclusions

Accessibility in Ukraine is gradually transforming from a narrow area of social
policy into a comprehensive public policy aimed at ensuring equality, accessibility, and
the full participation of people in public life.

Ukraine has established a regulatory framework for developing a barrier-free
environment that is largely oriented toward international and European standards. At
the same time, the main challenge remains the practical implementation of established
requirements.

Further development should focus on strengthening control and accountability
mechanisms, developing digital monitoring, expanding public auditing, training
qualified professionals, and systematically applying universal design principles during
post-war reconstruction.

Therefore, accessibility is not merely a mechanism for protecting the rights of
particular social groups. It is a fundamental prerequisite for building a democratic, fair,
inclusive, and safe Ukrainian society in which every person has the opportunity to fully
exercise their rights and participate in public life.
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MPOBEJEHHS CALTYUX (PO3LIYKOBUX) I MIJ
YAC PO3CJIIYBAHHS PO3BEOIB B YMOBAX
BOCHHOT'O CTAHY

Ycarnii Cepriii OnexciiioBu4,
AcmipadT
XapKiBCHKOTO HallIOHAJILHOTO YHIBEPCUTETY BHYTPIIIHIX CIIPaB

[IpoBenenHs cmimguux (PO3UIYKOBUX) i MMiJ Yac PO3CIiAyBaHHS po300iB €
KIIFOYOBUM 1HCTPYMEHTOM JJIsl IIBHJKOTO PO3KPHUTTA Hamaay, Qikcaiii JoKa3iB,
BCTAHOBJICHHSI Ta 3aTPUMaHHS 3J0YMHIIB, a TAKOX ISl MMOBEPHEHHS BIIIOpAHOIO
MaifHa, OCKUIbKH p0301i HATEKUTh 10 TSHKKUX HACHIBHUIIBKUX 3JI0YMHIB 13 BUCOKUM
CTYNEHEM CyCIIbHOI HeOe3neku. BinnosigHo 1o KpuminansHOro Kojekcy Ykpainu
(mam — KK Ykpainn) Ta 3 ypaxyBaHHSIM BHECEHUX JI0 HbOTO 3MiH 3aKOHOM Y KpaiHu
«IIpo BHeceHHs 3MiH 10 KpumiHanbHOro kojekcy VYKpaiHM ILI0OJ0 IMOCHJICHHS
BIJINOBIJIAJILHOCTI 32 MapoaepcTBo» Bix 3 6epe3nst 2022 poky Ne 2117-1X [1] po36ii,
TOOTO «HAaraj 3 METOI 3aBOJIOJIIHHS YY>KUM MaWHOM, MOEJIHAHUM 13 HACUIHCTBOM,
HeOE3MEeYHUM ISl J)KUTTS YU 3/10pOB's ocoOu, sika 3a3Hajia Hamajay, abo 3 morpo30ko
3aCTOCYBaHHS TaKOTO HACHIILCTBA» B YMOBAax CbOTOJIEHHS KBali(pikyeThcs 3a 4. 4
ct. 187 KK Vkpainu sk «BUMHEHU B yMOBaX BOEHHOTO a00 HaJA3BUYAMHOTO
cTany» [2].

Crix 3a3HauMTH, II0 B YMOBaX BOEHHOTO CTaHy CTPYKTypa 3JI0YMHHOCTI 3a3Hajia
3MiH. Tak, AKIO 3arajgbHa KUIbKICTh BYJMYHUX MaWHOBHUX 3J0YMHIB Ha MOYATKY
MOBHOMACIITAOHOTO BTOPTHEHHS 3HU3MJACS, MPOTE 3POCITH PHU3UKH, TMOB'S3aHI 3
HE3aKOHHUM 001irom 30poi. Bee 1e, 6e3yMoBHO, 3000B'A3y€ CIIIYOr0 1 ONEPaTUBHUX
npaiiBHuKiB HarloHanbHOI MOMinii BMIJIO BHKOPUCTOBYBATH BCl IpOLIECYyalbHI 1
KPUMIHAJIICTUYHI 3aCO0M JUIsl CBOEYACHOTO TOMEPEIKEHHS, BUSBIICHHS, HAJICKHOTO
noKazyBaHHs ~ (akTiB  poO30IMHMX HamaaiB y KOHKPETHUX  KPUMIHAIBHUX
MpoBa/KCHHAX. JIOBENEHHs BUHYBAaTOCTI OCOOM Yy BYMHEHHI KpPUMIHAJIBHOTO
MPABOIOPYIICHHS JOCATA€TbCA 3aBASKM 30MPAaHHIO JOKa3iB, IO MEpIl 3a BCE,
3IMCHIOETHCS TIUIIXOM MPOBECHHS IIJIOTO KOMIUIEKCY CIITINX (PO3IIYKOBHX) M.

BaxmmBo BigMiTuTH, MO CT. 615 KpuUMiHAIBPHOTO NPOILECYaTLHOTO KOACKCY
VYkpainu (nani — KIIK Ykpainun) BperyiboBaHO O0COOJIMBHUI PEXUM KPUMIHAIBHOTO
MPOBA/KEHHS B YMOBaxX BOEHHOTO cTaHy [3]. 3okpema, y pa3i BIACYTHOCTI TEXHIYHOI
MOXJIMBOCTI JOCTYITY A0 €IMHOTO PEECTPY MOCYAOBUX PO3CIITyBaHb «PIIIEHHS MPO
MOYATOK JIOCYJIOBOTO PO3CIIIyBaHHA NMPUHAMaE Ai3HaBay, CIAUYUANA, TPOKYPOP, PO 110
BUHOCHUTKLCS BIAOBIIHA MOCTAHOBA, sIKa IOBUHHA MICTUTH B1JIOMOCTI, TIepe0adeHi d.
5 cr. 214 KIIK VYkpainu. YV HEBIAKIAQIHUX BHUIAIKaX 0 BUHECEHHS Ji3HaBaueM,
CJIITYMM, MPOKYPOPOM IOCTAHOBU IMPO IMOYATOK JOCYIOBOTO PO3CIITyBaHHSI MOXKE
OyTH mpoBeIeHUN OIS MICI MO/l (MTOCTaHOBa MPUWMAETHCS HEBIIKIIAIHO MiCIIs
3aBEPIICHHS OTJIsALY). BiIOMOCTI, 10 MiIAraloTh BHECEHHIO 0 CIMHOTO PEECTPY
JOCY/IOBUX PpO3CIHiyBaHb, BHOCATHCS JO HBOIO 3a TMEPIIOi MOXKIMUBOCTI, a
mpoliecyaibHl dii MiJ 4ac KPUMIHAIBHOTO MPOBAKEHHS (DIKCYIOTHCS Y BIAMOBITHUX
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MpoIleCyaIbHUX TOKYMEHTAaX, a TAKOXK 3a JOIIOMOTOI0 TEXHIYHHUX 3ac00iB (DikCyBaHHS
KPUMIHAJIBHOTO TPOBA/KCHHS, KPIM BHUIMAJKIB, AKIIO (BIKCYBaHHS 3a JIOMOMOTOIO
TEXHIYHUX 3aC00IB HEMOXKJIMBE 3 TEXHIYHUX NPUUYMH. 3a BIJCYTHOCTI MOKJIUBOCTI
CKJIaJIaHHS MPOIIeCYaIbHUX JOKYMEHTIB MPO X1 1 Pe3yabTaTH MPOBEICHHS CII1TUNX
(pO3IIYKOBUX) MM UM IHIIMX MpolecyadbHUX Mdil  ¢ikcamis 3I1HCHIOEThCS
JOCTYITHUMU TEXHIYHUMH 3aco0aMH 3 TMOJAJbIIMM CKJIQJICHHSIM BiANOBIAHOTO
POTOKOJTY HE Mi3HIIIE CIMAECCATH JIBOX T'OJMH 3 MOMEHTY 3aBEPIICHHS TAKUX CI1TUUX
(pO3MIyKOBHX) i 4M BIAMOBIAHUX MpouecyansbHux aii» [3]. Kpim Toro, «mpu
MPOBEJCHHI O0IIyKy a00 OTJISAY KUTIIA YU 1HIIOTO BOJIOIIHHS 0COOH, OOIITYKY 0cO0H,
SKIIO 3aJTy9YCHHSI IOHATHUX € 00’ €EKTHBHO HEMOJIMBUM 200 TIOB’sI3aHO 3 TIOTCHITIIHOIO
HEOE3MEeKOI0 ISl iXHBOTO JKUTTSA YW 3J0POB’S, BIAMOBITHI CIigdi (pO3IIyKOBi) Iii
MIPOBOJIATHCS 0€3 3ay4eHHsS MOHATHX. Y TaKoMy pasl XiJ 1 pe3yJIbTaTh MPOBEIACHHS
oOmyKky a0o orisAy HUTJIa YU I1HIOIOTO BOJIOAIHHS OCOOH, OOIIyKy ocoO0u B
000B’I3KOBOMY MOPSAJIKY (DIKCYIOTBCS JOCTYHHUMHU TEXHIYHUMHU 3aCO0AMH HUISIXOM
31McCHEeHHs Oe3mepepBHOIo Bifeo3amucy» [3].

AHami3 HayKoOBOi JiTepaTypd CBIIYUTh MPO Te€, IO MHUTAHHS OpraHi3alii
MIPOBEICHHS CIITYNX (PO3IIYKOBHX) JIiif, y TOMY YHCIi B yMOBaX BOEHHOTO CTaHY
JTOCITDKYBJIM BITYM3HSAHI BYeHi, Taki sk: A. ®@. BomnoOyes, I. B. I'moBiok, B. O.
I'yceBa, O.M. [posnos, B. A.Xypasens, B. A. 3astyp, O.H. Konecniuenko,
B. O. Konosanona, B.IIl. Kopx, B.O.Mansaposa, A. A. Manona, B. /l. [Tuonkin,
B. B. Poransceka, P.JI. Crenantok, I'. K. Terepsarauk, O.B. ®denocosa, I. B.
Yepuuuenko, B. lO. llleniteko, O. O. FOxHo Ta iH. OnHak, crneuudika MpoBEICHHS
cimiauux (po3UIyKOBHUX) Al MiJ 4ac JOCYJOBOTO pO3CiigyBaHHS po300iB B yMOBax
BOEHHOTO CTaHy MPOAOBKYE 3aUIIATUCH aKTyaJIbHOIO.

Bignosimno go cr. 223 KIIK VYkpainu, ciigui (po3uiykoBi) Aii € AisiMH,
COPSIMOBAaHUMH Ha OTpUMaHHs (30uMpaHHs) JOKa3iB, peueld 1 JOKYMEHTIB abo
MEpeBIPKY  BXKE  OTPUMAHUX  JIOKAa31B Yy  KOHKPETHOMY  KPUMIHAJIbHOMY
npoBa/pkeHHI [3]. 3a  gomoMororw  cmigyux  (pO3IIyKOBHUX) [ BUSBISIIOTHCA
00CTaBHHYM BUYMHEHHS pPO300iB.

BaxxnuBy poJib y BUSIBJICHHI Ta pO3CIIiyBaHH1 po300iB BiJIrpae CBOEYACHUMN OTJISI
Micrs moaii. Bix mpaBuibHOI opraizaliiii MpoBeACHHS ITi€l HEeBIAKIAAHOI CJIII4O01
(po3mrykoBoi) mii y 3HA4yHIA Mipl 3aJICKUTh BCTAHOBJIEHHS OCOOM 3JIOYHHII,
MEXaHI3My BUYMHEHHS 3JIOUYMHY, 3aKPIMUICHHS OTPUMAHOI B XOJ1 OTJISAY JTOKa30BOi
iHdopmalii. Y KpUMIHANICTHYHIA JITepaTypl CIIIYUN OIJIAJ PO3IJISIAETHCA SIK
HaOUIBIII CKJIaHA MpOoIecyaabHa JIisl, 10 MPOBAUTHCS 3 METOIO BUSIBJICHHS 1 pikcarrii
B1JIOMOCTEH 11010 OOCTaBUH BYMHEHHS KPUMIHAJIBHOTO MPABOMOPYUIEHHS. Y XOI1
OTJISITYy MICIIS TIOIT CIIITYOMY HaJIa€ThCsl MOXKIIMBICTB O€3M0cepeIHbO CIIPUMHSATH BCIO
00CTaHOBKY B IIIJIOMY 1 BHUSIBUTU 3B S3KM MDK 11 €JIE€MEHTaMH [0 BIIKPUTTS
KPHUMIHAJIBHOTO MTPOBAKCHHSI.

OnHUMU 3 TOJIOBHUX 3aBJaHb MIPH OTJISA/II MICIS MOJ11 € BUSBICHHS, BUITYUEHHS Ta
¢ikcarliss MaTepiaibHUX CIIIB 3JI0YUHII, 3HAPSAb 3JI0YMHY, 32 JOMOMOTO SIKHX
MO>KHa BCTAHOBUTH HOTo 0co0y Ta MEXaHi3M BUYMHEHHSI 3JI0YUHY. 3 I[I€I0 METOI0 IIpU
OTJISiAI MICIA TOAIl CHEIIaTiCTOM 3a BKAa3IBKOKO CIIITYOTO TMPOBOASTHCS TMOMEPEIHI
JOCIIIKEHHSI BUSBIIGHUX CIIJIB JUIsl MOJICIIOBAHHS [ 3JI0OYMHIISA, OMEPATUBHOTO
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«rapsTYUMHU CIIJIAMIY.

3 Miclb TIOJT1H MOKYTh BUITYHYaTHCS CIIAM PYK, HIT, pelibedy MIKIpU JIFOAUHH, CIIIINA
B3YTTS, TPAHCIIOPTHUX 3aC001B, OJIATY, BOTHENAJILHOI 30p0i, CJIi11 X0JI0IHOI 30poi a6o
CXOXKHMX 3 HEI0 IPeAMETIB, O10JIOTIYHI CIIIM JIOJUHM, CIIIU 3armaxy, MIKpooO’ €KTH
tomo. Ilpm ormsaai micig moxaii Tpeba MUIECHPSIMOBAHO 31MCHIOBATH IIOIIYK
IpeAMETIB, SIK1 MOTJIM HaJIeXKaTH HaaJHUKY, Cepel SIKUX: 30posi, Ha SIKIH MOXKYTh Oy TH
CIiIU 3amaxy, pyK, pelabedy MIKIpH JIOAWHU, OIOJIOTIYHI CHIAN JIOAWHH, CIIiTU
PYKaBUYOK, MIKPOOO’ €KTH; OfAr (MacKku, MIANKH), HA SIKOMY MOXYTb OYyTH CIIIH
3amaxy, O10JOTIYHI CHiM JIOAWHU, MIKPOOO’ €KTH; TPOII, TOKYMEHTH, Ha SAKHX
MOXYTh OyTH CHiAM 3amaxy, OIOJOTIYHI CIIAW JIOAWHH, CIHIAN PYK, PYKaBUYOK,
MOYEpPK, O3HAKH IPYKYIOUHMX TPUCTPOIB; HEAOMAJIKU, >KyBaJlbHI TYMKH, Ha SKHX
MOXYTb OyTH CIIJIH MPUKYCY, PYK, O10JOT1YHI CIIAW JIOAUHHU; TPEAMETH 0COOUCTOrO
KOPUCTYBaHHS (€JIEMEHTH OJAry, IpeOiHIll, HOCOBlI XYCTKH, CIPHUKH, 3alajJbHUYKU
TOIIO), HA IKUX MOYTh OyTH CIIJIU 3aaxy, pyK, pelibedy MIKIpH JTIOAUHU, 010JI0T14HI
CJIIA JIFOJWHHM, CIIJIA PyKaBHUOK, MIKpo0oO’ ekTH. OTXxe, pa3oM 13 WICHAMH CJIiI40-
OMEpPAaTUBHOI TPYINH, 3aTYyYEHUMHU CIEIIaTiCTaMt, 3allpPOLICHUMH MOTEPIINUM,
CBIJIKAMH Ta IHIIMMU YYaCHUKAMU KPUMIHAJILHOTO TTPOBAI>KEHHS CI1A4UiA IPOBOJIUTH
OrJIsifi MICUS TMOJil, J€ BUIydYae pedl 1 JOKYMEHTH, sIKI MarOoTh 3HAYCHHS s
KPUMIHAJIBHOTO MPOBAKEHHS, Y TOMY YMCII MaTepialibHl 00’ €KTH, MPUAATHI AJIs
3’sICyBaHHSI OOCTaBWH, IO TMIJJISATAIOTh JOKa3yBaHHIO. 3a0e3nedye iX HaJIekKHe
30epiraHHs ISl TOAAJTBIIIOTO HAIIPaBJICHHS Ha MPOBEACHHS €KCIIEPTHOTO TOCTIPKCHHS
(excriepTH3n).

[Ipu ornsl TakoX Ba)KJIMBO 3BEPTATH yBary Ha Tak 3BaHl HEraTHUBHI OOCTAaBUHH,
TOOTO OOCTaBMHHU, LIO CylepeyaTh YSABIECHHIO MPO 3BUYAWHUMN X1 pedyeil B JaHii
cutyartii. [{i o6cTaBUHU MOXYTh MOJSATATH B HASIBHOCTI a00 BIZICYTHOCTI Ha MICIII MOIi1
TOro, 110 MOBUHHO OyTH, SIKOM Maja Miclie MeBHa MOJisl. flﬂeTLCH po sIKiCHI abo
KUIBKICHI HEBIAMOBIIHOCTI 00CTaHOBKM Micusa moxaii. CaMe HasBHICTh HETaTUBHUX
0o0CTaBHH JIONIOMarae BUKPUTU OPEXHIO MEBHOI 0COOU, B 1HCIIEHYBAaHHI OKPEMUX 1A
Ha MicIi Mmojii, 3a IOMMOMOTOI0 SIKMX BOHA HaMarae€TbCsl BBECTH CJIIJICTBO B OMaHy.
ToMmy, MOXIHMBICTH HEUTpamizyBaTu NPOTUIII0 BHUSBICHHIO O3HAaK 3JI0YMHY 1 B
MOJAJIBIIIOMY PO3CIIyBaHHIO 3'SBISETHCA Y CIITYOTO BXKE B MPOIECI OTIIALY MICIS
Moii.

3a3HaunMo, 110 OTJISA, SIK Ciiaya (po3IIyKoBa) Jisl Ha0yBa€ JI0Ka30BE 3HAUCHHS,
JUIIC B TOMY BHITQJIKy, KOJIM HOTO PE3yJIbTaTH BiMOBIIHUM YHHOM IPOIIECYaTbHO
odopmiieHi. [lopymieHHs mpolecyalbHUX BUMOT MOXE 1HOM1 CTAaTH MiJICTaBOIO JJIs
HEBHM3HAHHS MIPOTOKOIY JOKA30M y KPUMIHAIBHOMY TPOBA/KEHHI, SKIIO HACIIIKOM
TaKUX MOPYUIEHb 3'SBUJIMCS HEJOJIIKH 1 MOMUJIKU, SIKI HE MOXYTh OyTH NOHOBJICHI B
Cy/l IUISIXOM MPOBEACHHS JIONMUTIB YYaCHUKIB OIVISITYy 200 MOBTOPHOIO OTJISIY MICIIS
MOIii.

[Tix gac po3ciimyBaHHs po300iB BaXKJIMBOIO CIT1TUO0I0 (PO3ITYKOBOIO) IE0 € JTOTIHT,
o sBJsie coO0K0 PEerIaMeHTOBAaHWN KPUMIHAIBHUMH TPOIECYATbHUMH HOPMaMH
MpoIilec OTpUMaHHs Ta ¢ikcarlii CIig9uM, TPOKYypOpOM, CIITUYUM CYIICI0 YU CYIAOM
MOKa3aHb IMIiJ03PIOBAHNX, OOBHMHYBAaY€HUX, CBIAKIB, MOTEPIUINX, EKCIEPTIB
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BiJIOMOCTEH 1010 BIJOMUX JJOMIUTYBAaHUM 0c00aM 00CTaBUH, 10 MAaIOTh 3HAYCHHS JJIs1
KPUMIHAJIHOTO MPOBA/KEHHS. MeTa JONUTY MOoJsrae B OJEp>KaHHI MOKa3aHb, IO
MIOBHO 1 00’€KTUBHO BiOOPaxyrOTh MIHMCHICTh. TakTH4YHI OCOOJUBOCTI MPOBEICHHS
JOMUTY 0OYMOBJIEHI TIpolieCyalbHUMU HOpMaMu. 30KpeMa, BiANOBiIHO A0 4. 11 cT.
615 KIIK VYkpainu, B sKiii BHU3HAYA€THCA OCOOJMBHUI PEXKUM KPUMIHAIBHOTO
IIPOBA/PKEHHSI B YMOBAX BOEHHOI'O CTaHy 3a3HAY€HO, 1110 «MOKa3aHHS, OTPUMAHI i1
4ac JIONUTY CB1JIKa, OTEPIIJIOr0, y TOMY YHCII OJJHOYACHOTO JOMUTY ABOX YU OLIbIIE
BXKE JIOMUTAHMUX 0Ci0, Y KpUMIHAIBHOMY MPOBAKEHHI, 10 3/1MCHIOETHCA B YMOBAx
BOEHHOTO CTaHy, MOXYTh OYTH BUKOPHCTAHI 5K JIOKAa3u B CY/l BUKIIOYHO y BUTIAJIKY,
AKIIO XiJ{ 1 pe3yJbTaTH TAaKOro IOMHUTY (IKCyBajHCs 3a JOMOMOIOI0 JIOCTYITHUX
TEeXHIYHUX 3aco0iB Bimeodikcamii. IlokasanHsa, oTpumaHi WA Yac JOMUTY
M1JI03pIOBAHOI0, Y TOMY YHCJIl OJJHOYACHOTO JOMUTY JIBOX UM OUIBIIE BXKE JOMUTAHUX
0C10, y KpUMIHAJIBHOMY TPOBAKEHHI, 110 3/IIMCHIOETHCSI B YMOBAaX BOEHHOTO CTaHYy,
MOXYTh OYTH BUKOPHCTaHI K JOKA3W B CYyJli BUKJIFOYHO y BHITAJIKY, SKIIO Y TAKOMY
JIOTIUTI OpaB y4yacTh 3aXUCHUK, a X1/ 1 pe3yIbTaTH MPOBEACHHS JOMUTY (PIKCYBaIUCS
3a IOMOMOTO0 JIOCTYITHUX TEXHIYHUX 3ac001B Biaeodikcarii» [3].

OcHOBOIO OpraHizailii JOMHUTY 1 3aMOPYKOI0 YCIIXy € MPOAyMaHW# IjIaH Horo
MpoBeleHHS. B  OCHOBI IJIaHy JONUTY 3a3BUYail JIGKUTh TMEpeiK IHUTaHb,
CIPsIMOBaHUX Ha 3'SICyBaHHS 0OCTaBWH, [0 MAIOTh BAXJIMBE 3HAUYCHHs. Pa3oM 3 TumM,
el nepenik HaOyBae y IJIaH1 BUTIIAJ HE MPOCTOr0 MepepaxyBaHHs, a MPOyMaHOI
JIOTIKH, 10 BU3HAYA€ TAaKTHKYy BEJACHHS AOMHUTY. Tomy, mopsma 3 (GopMyTFOBaHHIM
HalOUIbII BaXJIMBUX MHUTaHb y IUIaHI HEOOXIJHO Neper0ayvTH OIPUIIIOIHEHHS
MIEBHHUX TTOKA3aHb, IOCTAHOBKY MUTaHb, III0 MAIOTh YTOYHIOIOUUH XapaKTep.

[Ipn nmomuTi moTepnuioro Tpeda BpaxoByBaTH, IO 0co0a MOXKE CHOTBOPUTHU
iHpopMallito Mpo MO0 3JI0YMHY BHACTIOK OO0’€KTUBHUX (CHJIBHE IyIIEBHE
XBUJIIOBAHHS, IICMXIYHA TpaBMa) ab0 CyO’€KTMBHHMX (CTpax TIOMCTH, Oa)KaHHA
NepeOUIbIINTY 3aMoAISHUNA 30MTOK 1 T.I.) OpUYMH. Y XOH1 JOMHUTY HEOOXI1THO
3’aCyBaTH BCi OOCTaBUHM BUMHEHHSI pO030010, JETalll 3aCTOCYyBaHHSA IMOTPo3 abo
BUMHCHHS HACWIBHUIIBKUX Jid, KUIBKICTh 1 NPUKMETH 3JI0YMHINB, IMEHa Ta
MPI3BUCHKA, 10 MPOITYHAIU, HASBHICTh 1 BUJ 30p0i, XapakTep, KUIbKICTh Ta O3HAKU
MIPEAMETIB TTOCSITaHHSI, MOXJIMBICTD iX BII3HAHHS MOTEPILINM.

Y XoIl JOMUTY CBIJIKIB BaKJIMBO BUKOPUCTOBYBATH OTPUMaHy OINEPaTHUBHO-
pO3IIyKOBY 1H(OpMAaIito, OCKUIBKM BOHA CTBOPIOE HEOOXIJHI YMOBH IS
BCTAHOBJICHHS TICUXOJIOTIYHOTO KOHTAKTY Ta MOOYI0BU TaKOi TAKTUKH JIOTIUTY, B SIKIH
MPEBATIOE MO3UIISl 3HAYHOT MOIH(POPMOBAHOCTI CIIITHOTO MPO MO0 3104uHy. Kpim
TOrO, NI Yac JAONUTY BUKOPUCTOBYIOTHCS PI3HOMAHITHI TaKTU4YHI MPUHOMH,
CIIPSIMOBaH1 Ha HEUTpaJi3aIliio MPOTUIIT pO3CITIAyBaHHIO: MOCTAHOBKA TUX YU 1HIINX
3aMMTaHb, IPE/I SBICHHS PCUOBUX 1 MUCHbMOBUX JI0KA3iB, OTOJIONICHHS MTOKa3aHb 1HITUX
0C10, TOMUT Ha MICIIi MO/I11, pO3'ICHEHHS HACJIIJIKIB YYMHEHOTO 3JI0YHUHY, IEPEKOHAHHSI
B HEOOXI1THOCTI HaJaHHS JTOMIOMOTH CJI1TY0MY TOIIIO.

[Tig yac gonuTy CIYOMY JOIUIBHO HE Jiniie (PiKCyBaTH CBIAYEHHS JOMUTYBAHOI
oco0wu, aje i OyTH aKTUBHUM 1HINIATOPOM CIUIKYBaHHS, TPUMATH i KOHTPOJIEM XiJI
1 pe3yJIbTaTh AaHOi BepOaNbHOI CiA40i (po3IIyKoBO1) [ii, aHATI3yBaTH 1 OLIHIOBATU

76



LAW
MULTIDISCIPLINARY PERSPECTIVES: BRIDGING SCIENCE, SOCIETY, AND
TECHNOLOGY

oTpuMaHy iH(OpMaIlito, BUSBISATH Ta yCYBaTH yIYIICHHs, HETOYHOCTI, MPOTUPIYYS Y
CBITYEHHSX TOMIO.

Cni 3a3HAYMTH, 110 MPU MOBIJOMIICHHI HEMPAaBAUBOI 1H(pOpMAIlli TOMUTYBaHUI
BUMYIICHUI OJHOYACHO JyMaTd MpPO T€, HACKUIBKKM BOHA MPaBIOMNOJIOHA 1 SIKUM
YUHOM BIH BHIJIAJa€ 31 CTOPOHH. B pe3ynbraTi 1bOro B HOro TMCHUXII[l BUHHUKAE
KOH(UIIKT, 1m0 OOyMOBJIIOE TOSIBY TIEBHMX HEBEpOaJbHUX MPOSBIB, TaK 3BaHUX
MOTOPHO-TIOBEIIHKOBUX TTOKA3HMUKIB, IO CYIPOBO/KYIOTh CyO’€KTHBHI €MOIlIHHI
nepeKuBaHHs JaHoi oco6u. MiMika, MaHTOMIMIKa, KECTUKYJISIS Ta 1HIII 30BHINIHI
MPOSIBU TICUXOJIOTIYHUX TMPOILECIB, SIKI BIIOYBAIOTHCS y JAOMUTYBAHOTO, JAO3BOJISIOTH
ciiggoMy abo orepaTUBHOMY MPalliBHUKY J1arHOCTYBAaTH HOTO MCUXIYHMIA cTaH [4, C.
38-39].

B mimomy mroguHa, 1m0 TOBOPUTH HETPaBAYy, MPHUITYCKAETHCS B CBOiM MPOMOBI
O1JIbIlI€ TOMUWJIOK, YacCTIIIe YCMIXA€ThCS, PIIIE KUBAE TOJIOBOI0, MEHILIE KECTUKYIIIOE,
Jla€ KOPOTKI BIANOBIAI HA 3alMTAaHHS, PIJILIE HANpaBise MOIJISAA Ha CIyXardyoro 1 B
LIJIOMY € OUIbLI CKYTOIO 1 THMXOH. O3HAKM HENMpaBAM B MOKA3aHHAX JOMUTYBAaHOTO
CBITYaTh MPO KOHGIIKTHUMA XapakTep MOMUTY Ta AOUUIbHICTh OOpaHHS BIAMOBIIHUX
1A CUTYyaIlil TAKTHYHUX MPUHOMIB 1 KOMOIHAITIH.

3a3HauuMO, L0 y KPUMIHAJIICTHYHIN JIITEpaTypi OMHCaHI JOCUTh €(EKTHUBHI
OpUOMU BUSBIICHHS, NPUIIMHEHHS 1 HeWTpami3aulii HempaBAMBHUX CBiIYEHb. Jlo
TaKTUYHUX TPUAOMIB, CHPSIMOBAaHMX HAa BUKPUTTS HENPaBIUBUX CBIJYEHb
JOMMUTYBAHOTO, BIAHOCATHCS: MOCTAHOBKA YTOYHIOIOUMX 3alUTaHb MPO TI YW IHIII
MO/1i1; MOCTaHOBKA JETaNI3yI0UuX 3aluTaHb PO Ti YM 1HIII 0OCTaBUHU 3JI0YMHY a00
nepeOyBaHHs AOMUTYBAHOTO Y BKa3aHOMY HUM Miclll (IIPY BUKPUTTI 3asBH Mpo aiioi,
3 METOIO BUSIBJICHHSI CYNIEPEYHOCTEH ); MOCTAHOBKA KOHTPOJIBHUX MUTAHb 1100 TOYHO
BCTAHOBJIEHUX (DAKTIB; O3HAMOMJIEHHS JOMMTYBAHOIO 3 MOKA3aHHSIMHU IHIIUX OCIO;
03HAHOMJICHHSI 3 BUCHOBKaMU €KCIIEPTIB; MepeBIpKa MOKa3aHb HA MICLII.

Jis Ttoro mo0 TPOTHAISITH MOXIUBIA 3MiHI MOKa3aHb CBIIKOM, MOTEPIILINM,
MiO3pIOBaHUM 1 OOBMHYBau€HUM, IMpU MIATOTOBLI JO JOOUTY HOpsSA 3
OpraHizaiiifHOI TMIArOTOBKOW0, 1H(GOpMAIITHUM 3a0€3MeYeHHsIM 1 peTeTbHUM
MJIaHYBaHHSAM I1i€1 CIiauoi (pO3UIyKOBOi) i CiJ BU3HAYUTH TAKTUYHI MPUHAOMHU
JOTMUTY 3 ypaxyBaHHSM  IHAUBIIyQIbHUX  OCOOJMBOCTEH  IMiJI03pIOBAHOTO,
MOTEPILIOTO, 1HO1 cBiAKIB. KpiM 11b0r0 HEOOX1AHO 00paTH 1 MIATOTYBATH BiJIMOBIIHI
TEeXHIYH1 3aC00M 7151 TPOIIeCyaIbHOTO 0(hOPMIICHHS PE3yIbTaTIB JOMHUTY.

BaxxnuBuM npouecyanibHUM 3ac000M OTpUMAaHHS JOKa3iB € MPOBEICHHS OOIIYKY.
Bignosigno g0 4. 1 cr. 234 KIIK Ykpainu «o01ryk npoBOAUTHCS 3 METO BUSIBJICHHS
Ta (ikcarlii BiJoMocTell mpo 00CTaBUHHM BUMHEHHS KPUMIHAIBHOTO MTPABONOPYIICHHS,
BIIIYKAHHS 3HAPSAIST KPUMIHAIBLHOTO TPaBOMOpYIIEHHS abo MaiiHa, sike OyJo
3m100yTe y pe3ynbTari HOro BUMHEHHS, a TaKOK BCTAHOBJICHHS MIiCIE3HAXOKCHHS
po3umykyBaHux ocio» [3]. IlpakTu4yHO >KOAHE JOCYIOBE PO3CIIAYBaHHSI Yy
KpPUMIHAJIbBHOMY TPOBAHKEHHI IIOAO0 PO3CIITyBaHHS pPO300iB, SKE 3aBEPIIYETHCS
CKJIaJIlaHHSIM OOBHHYBAJILHOTO aKTy HE 00XOAUTHCS O€3 i€l ciiauoi (po3nurykoBoi) i,
110 JIa€ 3MOTY 3/IINCHUTU €(DEKTUBHE PO3CIIITyBaHHS KPUMIHAIBHUX MTPaBOIMOPYIIICHB,
310paBIIM HAJIEKHY JOKa30BY 0a3y, 30KpeMa, J03BOJISE BIAUTYKATH 3HAPSAA 3TI0UYUHY
(BOTHEMANIbHY UM XOJIOHY 30p0I0), BUKPAJACHUX peueii (TpoIieid, MpuKpac, raJkKeTiB),
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OJIATY 31 CHiaMH KPOB1 UM 3aJUIIKIB MaiiHa MOTEPILUINX, a TAKOK BEPXHBOTO OJIATY,
B3YTTS, IIANOK 3 TpopizaMu JJid oueH, Kl (iKCyBajmcs Ha Kaapax BiIeoKamep
CIIOCTEPEKEHHS.

BignoBigno nmo momoxkeHb 4. 4 cr. 223 KIIK VYkpainu «mpoBeaeHHS CIIiIuux
(po31IyKoBUX) JiH y HIYHUM Yac (3 22 roAuHU 10 6 TOJAWHM) HE JIOMYCKAEThCS, 3a
BUHSTKOM HEBIAKJIaJHUX BUIAJIKIB, KOJIM 3aTPUMKA B iX MIPOBEACHHI MOXKE IPU3BECTU
JI0 BTPATH CJI1/IiB KPUMIHAIBHOTO MPABONOPYIIICHHS UM BTEU1 Mi03PIOBAHOTO, a TAKOXK
KpIM 31HCHEHHS] KpUMIHAJIBHOTO MPOBA/HKEHHS y MOPAJIKY, BCTAHOBICHOMY CT. 615
KIIK Vxkpaiam» [3]. BBaxaemo, 1mo B Cy4yaCHHMX yMOBaX BOEHHOTO CTaHy Takl
MOJIOKEHHSI 3aKOHOJABCTBA € OOIPYHTOBaHMMH. 3BOJIIKAHHS Yy TPOBEACHHI
HEBIJIKIIAJHOTO OONIYKY JKHMTIa YW 1HIIOTO BOJIOAIHHS OCOOH, IO Mi03PIOETHCS Y
BUMHEHH1 PO30010 MOXKE MPU3BECTH J0 3HUIIECHHS YU MPUXOBAHHS JOKa31B.

Cni 3a3HayuTH, MO Yy «MUPHUNA dYac OOmIyK abo Orfisfj >KUTJa YW 1HIIOTO
BOJIOJIIHHA 0COOH, OOLIYK 0COOM 31MCHIOIOTHCS 3 000B’A3KOBOIO YYACTIO HE MEHIIE
JIBOX TMOHSATHUX HE3aJeKHO BiJI 3aCTOCYBaHHA TEXHIYHMX 3aco0iB (PiKCyBaHHA
BIIMOBIHOT cimiuoi (po3mrykoBoi) aii» [5, c. 360]. Biamosigno mo m. 1. 4. 1 cT. 615
KIIK Ykpainu «mpu mpoBelieHHI 00IIyKy a0o0 OISy *KUTJIa YU 1HIIOTO BOJIOJIIHHS
ocoOu, oOIIyKy 0COOH, SIKIIO 3aJy4eHHS MOHATHX € 00 €KTMBHO HEMOXJIMBUM a00
OB’ S13aHO 3 MOTEHIIIMHOI HEOE3MEKOIO IS IXHBOT'O KHUTTS UM 3J0POB’ s, BIIOBIIHI
cimimaul (po3IIyKoBi) Ail MPOBOAATHCS 0€3 3aTyyeHHs MOHATHX. Y TakoMmy pasl Xif i
pe3ynbTaTH MPOBEACHHS OOIIyKYy a00 OIJISAAY >KHTJA YM 1HIIOTO BOJOIIHHS OCOOH,
0011yKy 0ocoOu B 0OOB’SI3KOBOMY MOPSJIKY (PIKCYIOThCA JOCTYMHUMHU TEXHIYHUMHU
3aco0amMu IUISIXOM 3/11MiICHEHHSsI Oe3MepepBHOIo Bijeo3anucy» [3].

Takox 3a3HaUYUMO, IO BIAMOBIIHO 10 BUMOT 4. 7 cT. 223 KIIK VYkpainu came
o011yk abo Orisif KUTJIa YU 1HIIOTO BOJIOAIHHSA O0COOH, OOIIYK 0COOU HAJIEKATh O
CiauuX (pO3UIYKOBUX) M1, y IKUX y4acTh HE MEHILIE IBOX MOHATHUX € 000B’A3KOBOIO
HE3aJIeKHO BiJ[ 3aCTOCYBaHHS TEXHIYHMX 3ac001B (pIKCYBaHHS BIJIMOBIIHOI CJII4O1
(po3mrykoBoi) mii. A63.3 m1 u.1 cr.615 KIIK Vkpaiau, sk 3a3Havae
I'.K. TerepATHUK, «CTAaHOBUTHh BUHATOK 13 3arajlbHOTO IMpaBa, SKUHA OOYMOBIIOETHCS
JBOMAa MiACTaBaMH: OO0 €KTHBHa HEMOXJIMBICTh 3allydeHHS IOHATHX, TOOTO
B1JICYTHICTb (11032 BOJICIO OCOOH, sIKa MPOBOJAUTD BIMOBIAHY CIIiI4Y (PO3IIYKOBY) JIIIO)
BHACIJIOK TEBHUX OOCTaBMH, YMOB IIPOBEJCHHS IPOIECYaIbHOI Jii MOKIIHMBOCTI
3aly4UTH 3a3HAYEHUX CYyO’€KTIB; MOTEHIIHA HeOe3meKa JUisl KUTTS YU 37I0pOB’ S
MOHATUX (Taka HeOe3neka JIOTIYHO MOB’si3aHa 13 0OCTAaHOBKOIO Ta OOCTaBUHAMH 3a
AKUX TPOBOJIUTHCS BIAMOBIJAHA MpoOLECyallbHA Jisl, OL[IHKA SIKUX BKa3y€ Ha peaibHy
MO>KJIUBICTh BIUIMBY, BAHUKHEHHSI IEBHUX YMOB, (PaKTOpIB, SIKI MOXKYTh CTAaBUTH 1]l
3arpo3y JKUTTA YM 30pOB’sl MOHATUX)» [6, c. 14].

Y mpoMy 3B’SI3Ky BaXKJIMBO 3BEPHYTH yBary Ha IIOJIOXKEHHS, BH3HA4YeHI 4. 2
ct. 104 KIIK Vkpainu, mo «3amuc, 3AIMCHEHMM 3a JOMOMOIol 3BYKO- Ta
B1/ICO3aNMCYBAIBHUX TEXHIYHUX 3aC00iB 1] Yac MPOBEJACHHS CJIiTIUM, IPOKYPOPOM
oOIITyKy, € HEBII’€MHUM JOJATKOM 10 TpoTokomy. Jlii Ta oOCTaBUHHM TPOBEICHHS
o01yKy, He 3a(iKCOBaH1 y 3aIuci, HE MOXYTh OyTH BHECEHI JIO TPOTOKOIY OOIITYKY Ta
BUKOPHUCTaHI K JI0Ka3 Y KpUMiHAJIbHOMY TipoBa/KeHHD» [3]. Takox 3a3Haunmo, 1o
3rigHo 3 4. 6 cT. 107 KIIK Ykpainu «He3acTocyBaHHS TEXHIYHUX 3aC001B (PIKCYBaHHSI

78



LAW
MULTIDISCIPLINARY PERSPECTIVES: BRIDGING SCIENCE, SOCIETY, AND
TECHNOLOGY

KPUMIHAJIBHOTO TPOBAKCHHS Y BHUMAAKaX, SKIIO BOHO € O00OB’S3KOBUM, TATHE 3a
co00I0 HEMIMCHICTH BIJAMOBIAHOI MpoOIECyalbHOI 1i Ta OTPUMAHMX BHACIHIJIOK ii
BUYMHEHHS pe3yJIbTaTIB, 32 BUHSATKOM BUIAJKIB, SIKIIIO CTOPOHHU HE 3a1epeUyIOTh POTH
BU3HAHHSI TaKOi J1i Ta pe3yJbTaTiB ii 3M1MCHEHHS YUHHUMIY [3].

Buknanene Buile A03BOJSE€ 3pOOMTH BHUCHOBOK, IO Ciia4dl (pO3MIyKOB1) il
BIIIrPalOTh KJIIOUOBY PpOJb Yy KPUMIHAJILHOMY TPOBA/DKCHHI, 3a0e3Medyrdu
edexTuBHE 30MpaHHS JJOKA31B Ta BCTAHOBJICHHS 00’ €EKTUBHOI ICTUHH Y KPUMIHAJIBHOMY
pOBaKEeHH1. J{J1s1 1bOT0, BOHM TOBUHHI POBOIUTHUCS BiIMOBIAHO IO 3aKOHO/IaBCTBA,
JOTPUMYIOUHUCH 3acaj] 3aKOHHOCTI, OOTPYHTOBAHOCTI, IPOMOPIIIHHOCTI Ta MOBAaru 10
mpaB JOAWHU. ToMy, BHECEHI B CydYaCHHX YMOBAaX BOEHHOTO CTaHy 3MIHH J0
3aKOHOJIAaBCTBA € aKTYaJbHUMHU 1 JOIUIBHUMH, OCKUIBKH CIPUSIOTH HAJICKHOMY WU
e(pEeKTUBHOMY  3JIMCHEHHIO  JOCYJOBOIO  PO3CHIAYBaHHS  KPUMIHAJIbHHUX
MPaBONOPYIIE€Hb, Y TOMY YHCIIl PO300iB.
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METOJUKA BUKJIAJIAHHS PO3JLTY «MATPHIII TA
CHCTEMM JIIHITHUX PIBHSIHb» B YMOBAX
MMOBHICTIO JIMICTAHIIMHOTO HABUAHHS

Tocranoscbka Ipuna bopuciBna
CTapIINi BUKIaad Kadeapy BUIIOI MATEMATHKHU Ta MOJCIIIOBAaHHS CHUCTEM
Hartionansauit yaiBepcuteT «OechKa MOMITEXHIKA

Poznin «Matpwuiii Ta cucTeMHu JHIWHUX PIBHSAHBY — TPATUIIHHANA CTapT KypCy
BUINOT MAaTeMAaTHKH JUIsi MalOyTHIX I1H)KCHEpIB 4M alTiBIIB. J[ECATWITTSIMH TyT
Maifke Hi4oro He 3MiHoBasiocsa. KiacuuHa meroauka npaioBaia cradiunbHo. [IpoTte
OCTAaHHI POKH IOBHICTIO MEPEKPOiM HaBYalIbHUM mpouec. HuHI Ha Bech po3ain y
Iporpami 3aJ1IIatTh OpIEHTOBHO 12—16 roauH (pa3om JieKIii Ta mpakTUKK). Jlo Toro
K YBECh MPOIIEC MOBHICTIO BUHECEHO B OHJIaiH — Zoom abo Google Meet. Ymictutu
3BUYHHM 00CST y Takuii cTuciauit rpadik 6€3 BTpaTH sSIKOCTI — 3a/1aya He 3 MPOCTHUX.

TpagumifHUi MiAX1] BUMAarae 4uMaiio «py4Hoi» po6otu. CTyJIEeHTH TOJUHAMU
PO3KpUBAIOTh BHU3HAYHUKUA 3%3 Ta 4x4, urykaroTb OOCEpHEHI MaTpuill Yepes
anreOpaiuHi JOMOBHEHHs, pO3B'sA3yl0Th cuctemu 3a Gopmynamu Kpamepa. Lle
0araToKpOKOBI ¥ JIOCUTh HYJIHI oOuucaeHHs. PaHile Ha HUX BUIUISIN BABIY1 OlIbIe
gacy, 00 KypC pO3TATYBaBCS Ha YOTHPHU CEMECTpPH. 3apa3 MaeMo JIMIIE JIBa.
HapuanbHuit yac CKOpoTHBCS, a MIAPYUYHHUKH [1-3] 10Ci OplEHTOBAHI HA OYHI Mapu Ta
CTapy CITKY TOJUH.

[Ipu bOMy CIIMCOK TEM HIXTO HE 3MCHINYBaB. BU3HAUHUKH, OOCpHEHA MATPHIIS,
panr, Teopema Kponekepa — Kamnemni, merox ['aycca — yce 3anmummunocd. IIpocro
CKOPOTUTHU KOXHY TeMy NpornopiiitHo? OTpumMaemMo MOBEpXHEBUH BUKIIA[. Bukunytu
moch TOBHICTIO? Tomi CTyIeHTH MaTUMyTh TMPOTAIWHA TIEpel BHUBUYCHHSIM
CrieHiaIbHUX JUCIUIUIIH. JI0OCBIl TBOX POKIB MOKa3aB: TpeOa 3MIHIOBATH IIPIOPHUTETH.
PyTuHH1 po3paxyHKH BpyUHY CKOPOUYYEMO, a 4ac BIIJTAEMO PO3YMIHHIO CYTI METO/IB.

[Tepre, 1110 ypi3anu, — pydHe pO3KPUTTS BUSHAYHUKIB. OOUNCICHHS BU3HAYHUKIB
nopsiiKiB 4x4 ym 5x5 Temep MOKa3yeMO CYTO Ha OJHOMY-IBOX MPUKIANax IS
PO3YMIHHS alroput™my. HaToMicTh 3BUIBHEHHMM dYac BIAJAEMO BIIACTUBOCTSIM
BU3HAYHHKIB Ta TEOMETPUIHOMY 3MICTY (Opi€HTallis 6a3ucy, 00'eM mapaenerninena).
Ile mae cTyACHTY KOHIICNITyaJlbHY OCHOBY, a HE IPOCTO HABUYKY MEXaHIYHOTO
J0JTaBaHHS ¥ MHOYKEHHS YUCET.

[{eHTpanbHUM THCTPYMEHTOM YCHOTO PO3AlTy cTaB Meroi ['aycca. Bin miiicHO
yHIBepCaJIbHUH: PO3B'sA3ye Oyab-AKy CHCTEMY, 3HaXOJWTh PaHT, Paxye€ BU3HAYHUK,
mykae ooepHeHy matpuito. Yac, sxkuii panime BuTpadanu Ha ¢opmyiu Kpamepa,
terep ime came croau. CxeMa poOOTH Taka: KOPOTKO Ja€Thbest Teopema KpoHekepa —
Kanmemni, a gam — po30ip 4oTHphOX 0a30BUX BHUIAIKIB (OIHOpPIIHA CHUCTEMA,
HEOJHOpPIHA 3 €IUHUM PO3B'SI3KOM, 3 Oe3NY4i0 po3B'si3kiB Ta HecyMicHa). Came
PI3HOMAHITHICTb THIIB, a HE KUIBKICTh PO3B'S3aHMX OJHOTHITHUX 3ajad, Ia€
CTYJEHTaM PO3yMIiHHSL.
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®opmynu Kpamepa Ttemep NeMOHCTpYyeMO IMIIE Ha OJHOMY MpHKIami 3x3.
[TprunHa npocTa: y pealnbHUX 1H)KEHEPHUX UM PO3PAaXyHKOBHX 3a7adyax yepe3 BUCOKY
CKJIQJHICTh 1€l METOJ yce OJHO HE 3aCTOCOBYIOTh. AHAJOIIYHO 3 OOEPHEHOIO
MaTpPULICIO: 3aMICTh TPOMI3JKUX anreOpaiuHuX JOMOBHEHb AaKLEHT 3pO0JIEHO Ha
MaTpuyHOMY crioco0i Ta anroputmi JXKopaana — [Maycca.

VY cUHXpOHHOMY OHJIalHI I0Ope CIpalfoBajId JBa METOANYHI ipuiiomu. [lepnii
— LI€ KOJIEKTUBHUN po30ip Meroay 'aycca. Buknanau nuiie po3B'sa30Kk Ha €KpaHi, ajie
KOXEH Kpok obupae rpyna. [lutanus B ayauropiro: «Skuit psaok ooHyasiemo?», «Ha
10 MHOKUMO?». Bianosini HayTe y yaT koHdepeniii. Lle Tpumae cTyieHTiB y TOHYCI
Ta IMITYy€ peanbHy poOOTy OIS JOIIKH.

Hpyruii mpuitom — ekcrnpec-kinacudikamis. Y Google Classroom cTyaeHTH
OTpUMYIOTh HaO1p 13 8—10 cucteM. 3agaua — He UIyKaTH BIANOBIAL IOBHICTIO, a JIMILE
3BECTM MATPULIO [0 CXIAY4acTOro BUIJISIAY ¥ 3pOOMTH BHCHOBOK IPO KUIBKICTh
po3B's3KiB. Lle eKOHOMHUTH KyMy 4Yacy i 4yJI0BO TPEHYE aHAIITHKY.

Haounicte miaTpuMyeMo TpadiuHUMH TUIAHIIETaMHU, OHJIAWH-IomKamMu (Miro,
Jamboard) ta Bizyamnizariero y GeoGebra [5-6]. ['oioBHa npobiema OHIIAMHY TYyT —
KaJIbKYJISITOPY MaTpullb y Mepexi. BoHM po3B'sa3yioThb Bce 3a CEKyHAU. Tomy
(dbopMaibHi JOMalllH1 3aBJJaHHS BTPayaroTh CEHC, 1 IOBOJIUTHCS MOCTIHHO OHOBIIIOBATH
(dbopMH 1M1ICYMKOBOT'O KOHTPOJTIO.

3BICHO, 32 TaKe CKOPOYEHHS TOJAMH JOBOJUTHCS IUIATUTH. Y CTYJEHTIB MMOMITHO
npocuyia OOYHMCIIOBaJbHA AaKypaTHICTb, IUIIOC KaTacTpo(iuHo Opakye wyacy Ha
reOMETPUYHI 3acTOCyBaHHs Matrpuilb. [Ipore oOpaHa MeToAauKa Jd03BOJIE NaTU
HEOOXITHUN MIHIMYM 3HaHb HaBITh y HUHIIIHIX KOPCTKUX YACOBUX MEXKAX.

[lincymok mpoctuid. ApanTamis JiHIAHOT anreOpu 10 AMCTAHIINKKA BHMarae
ctaBku Ha wmeroa ['aycca, BIAMOBU BiJ TPOMI3JKOI apu(PMETUKH BpPY4YHY Ta
BIPOBAKEHHS IHTEPAKTUBY Ha KOKHIM OHJIalH-nIapi.
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In chronic ischemic processes in the brain can to identify a number of pathological
mechanisms development vestibular dysfunctions (VD). At the same time their
presence in clinical picture from the same dysgemia correlated a from degree damage
brain . VD - the most a common syndrome in acute and chronic cerebral ischemia ,
associated with  cerebrovascular deficiency with predominant damage to the
vertebrobasilar basin (VBB), problems with the cervical origin .

The aim of the work is to clinically substantiate the use of postisometric relaxation
(PIR) in the treatment of vestibular dysfunctions in chronic cerebral ischemia (CCI).

Materials and methods of the study . 46 patients with VD in the compensated
and subcompensated stages of CCI were examined (18 men; 28 women), age from 18
to 55 years, the average age was 38.0+1.5 years. Patients were undergoing treatment
in Odessa clinical hospitals on the railway transport . The patients underwent a clinical
and neurological examination and a course of postisometric relaxation consisting of
ten sessions. The essence of this technique is short-term (5-10 s) isometric work of
minimal intensity and passive stretching of the muscles in the next 5-10 seconds. The
sessions were conducted daily for 10 days. The duration of the session was 25-30
minutes. After the course of postisometric relaxation, the patients were prescribed a set
of exercises for autorelaxation .

Results. Dizziness as the leading symptom was registered in 100.0% of cases, in
52.4% it was non-systemic , and in 47.6% — systemic , was created physical load
(25.6%), head movements (39.0%), orthostatic changes (14.6%), fluctuations ( usually
increase in arterial pressure pressure (9.8%). Main pain (75.6 % ) in pathogenesis had
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vascular and/ or vegetative components : vasomotor (24.2%), ischemic-hypoxic
(48.3%), venous (27.4%) cephalgia . The pain syndrome was manifested by neck pain
(68.2%), mainly during movements , muscular weakness (58.5%), including with
irradiation to the shoulder and corresponding arm (37.5%); back pain (56.1%);
cardialgia (37.8%) and others painful phenomena, asthenia (42.7%), emotional lability
(58.5%), and cognitive disorders (70.7%) were also determined.

According to the results of the treatment, a significant decrease in the intensity of
dizziness in 65.3% of patients, regression of ringing and tinnitus in 40.9% of patients,
reduction of symptoms of autonomic lability in 31.9% of patients was determined in
71.6%. Also, a decrease in the intensity of pain syndromes was noted : - neck and back
pain - in 82.9% of patients, headache - in 73.2% of patients, cephalalgia - in 66.8% of
patients. Almost all patients noted an improvement in memory, performance, and
quality of night sleep.

Conclusions . 1. The results of the conducted studies demonstrate the positive
effect of the postisometric relaxation method on the clinical condition of patients with
vestibular dysfunction on the background of chronic cerebral ischemia.

2. Against the background of the conducted decongestion , there is a decrease in
the intensity of dizziness and a decrease in ringing and tinnitus in patients with VD, as
well as a partial regression of accompanying symptoms.

3. The necessity of using the PIR method in the complex treatment of patients with
vestibular dysfunction has been proven.
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BUPOBHUYE CEPEJOBHUIIE: BIIVIUB ITYMY HA
310POB’A JIIOAUHHU TA EPEKTUBHICTD ITPAIII

Bbeniko Anarouiii CepadgimoBuy,

JIOKTOp TEXHIYHUX HaYK, Ipodecop, 3aBiyBau Kadeapu
OXOPOHHM TIparli, IMBUIBHOI Ta €KOJIOTIYHO1 OC3MEeKH,
YIAYHT HHI «ITJIABA», quinpo, Ykpaina,

CanbkoB Ilerpo MukosnaioBuy,
KaHJIUJaT TEXHIYHUX HayK,

npodecop, npodecop kabeapu 0XOpOHH TIpari,
LIUBLIBHOI Ta €KOJIOTTYHOI O€3IIEKH,

YAYHT HHI «ITIJIABA», dQuinpo, Ykpaina

Txkau Harauia OJekciiBHa
KaHAUAAT TEXHIYHUX HAYK, JOILICHT,
JIOLIEHT Kadepu OXOPOHH Mpalli,
LIUBLIBHOI Ta €KOJIOTTYHOI O€3IIEKH,
Huinpo, Ykpaina

3axapos Bagum IOpiioBuy4

3100yBayd OCBITU TPETHOTO PIBHS KadeIpu OXOpOHU Mpaili,
IMBLUIBHOT Ta exosoriunoi 6esneku Y IYHT HHI «I1JIABAy,
Huinpo, Ykpaina

3axapos Irop IOpiiioBuyu

3100yBay OCBITU TPETHOTO PIBHS KadeIpu OXOpOHH Tpaili,
IMBLUIBHOT Ta exosoriunoi 6esnexku Y IYHT HHI «I1JIABA»,
Huinpo, Ykpaina

AKTYyaJIbHICTb. Y yMOBaX Cy4acHOi MPOMUCIIOBOCTI IIIYM 3QJIUIIAETHCSA OTHHUM 13
BOKJIMBIIIMX IIKIJIMBUX BUPOOHWYUX UYWHHHKIB, KU HEraTMBHO BIUIMBAE SIK Ha
opraHi3M poOITHHMKA, TaK 1 HA €KOHOMIYHY CKJIaJIOBY pOOOTH MIANPUEMCTBA, SKa , B
CBOIO YEPTy 3aJICKUTh BiJ MPOAYKTUBHOCTI Mpali poOITHUKA, BPAXKEHOTO IIIyMOM i
4ac BUPOOHUYOTO MPOIIECY. A 1€ 1 € OJHOIO 3 BAXJIMBUX CKJIAJOBUX €(EKTUBHOCTI
TEXHOJIOTIYHUX TpoleciB. TpuBana Aisi MOHAJHOPMOBOTO ITYMOBOIO HABAHTAKEHHSI
MPU3BOANTH HE JIUIIIE 10 MPO(ECIHOTO ypaXeHHS CIIyXy, a i 10 pPO3J1ajliB HEPBOBOI Ta
CEpIIEBO-CYIMHHOT CHCTEM, IPOBOKYIOUM XpOHIUHy BToMy U ctpec [1]. Lle
0e3MmocepeIHhO 3HWKYE KOHIICHTPAII0 YBaru, CIPUYHHSE 3POCTAHHS KIUIBKOCTI
MOMIIOK, TMaJiHHS TPOAYKTHBHOCTI TpaIrli Ta MIABUIICHHS PHU3UKY BUPOOHUYOTO
TpaBMaTu3My. BiaTak, TOCTIKEHHS IIIyMOBOTO YHHHUKA Ta PO3pOOKa AIEBUX 3aXO0/IIB
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3aXUCTYy € KPUTUYHO Ba)XJIMBUMH JUIs 30€pekeHHS 370pOB'sl TMepcoHany U
3a0€3IeUeHHs €KOHOMIYHO1 CTa0UTbHOCTI MiIPUEMCTB.

Beryn. BupoOHude cepenoBuie € BH3HAYAIBHUM IPOCTOPOM, Yy SKOMY
peati3y€eThCsl TPYAOBHIA TTOTEHITIAM JIFOAMHH.

Bupobnuue cepedosuue — 11€ NPOCTIp 1 CYKYyIHICTh YMOB, Y SIKMX IpalliBHUK
BUKOHYE CBOIO TPYAOBY IisUTbHICTb. BOHO oxorumtoe (i3uyHi, XiMigHi, 010JI0T14HI,
MICUXOJIOT1YHI Ta CcoIliajdbHl YMHHUKH, IO BIUIMBAIOTH Ha 3/I0pPOB's, Oe3meKky W
Mpare3 aTHiCTh JIIAWHU Ha poOodoMmy wMicii. Ha pwuc.l HaBegeHo wmomenb
BUPOOHHMYOI0O CEPEIOBULIA.

BUPOBHUYE CEPEJOBULLE

BMPOBHUYUN KOMIMJIEKC 30BHILLHE
OTOYEHHA TA
BUPOBHWUYI KAOPU
(nepcoHAnfl <\j IHOPACTPYKTYPA
J”l N [

| [
TEXHOHOI'I‘-IHI NMPOLIECU

®OHAOBA CTPYKTYPA
KOMYHIKALIHI MEPEXI
PECYPCHI BA3V

i1l 1
COLIATIBHA IHOPACTPYKTYPA
(KWUTNO, NOCAYIW)

BUPOEHUYE OBJIAJHAHHA |
EHEPTO3ABE3NEYEHHA |

|

|

I'IOCTA‘lAHHFI CMPOBMHVI
KOHTPOﬂb ﬂKOCTI
OXOPOHA HPALII TA TEXHIKA BE3NEKM
JNIOTICTUKA TA CKJ'IAHVBAHHSI

:I’

NOBITPSIHE
CEPEAOBMLLE
(BUKUAMN)

BOZIOKOPUCTYBAHHS
(BUKUAM)

SEMNEKOPUCTYBAHHA
(INSIHKK)

Pucynok 1 Mojens BUpOOHUYOTO CepeIoBHIIIA.
Jxepeno: ABTopcbka J10poOKa.

CydJacHHMIA eTam TPOMHUCIOBOTO PO3BHTKY XapaKTEPU3YEThCSI BUCOKHM PiBHEM
MexaHi3alii Ta aBToMaTu3allii, 10, OKPIM TEXHOJOTIYHOTO MPOTPeCy, NPU3BOAUTH J0
3pOCTaHHA TEXHOTCHHOTO HABAaHTAXCHHsSI Ha MpariBHUKIB. OmHUM 13 HAWOUIBII
MacITaOHUX, arpecuBHUX (I3UYHNX YMHHHUKIB CY4acHOTO BHUPOOHUIITBA €
BUPOOHUYMH LIYM.

3TriJTHO 31 CTATUCTUYHUMU JJaHUMU €BPONIEHCHKOTO areHTCTBA 3 OE3MEKH Ta T1T1€HU
npari (EU-OSHA) [2] 1 mochimkenHssMu BiTuyu3HsSHUX (axiBiiiB Haropunoi A. M.,
Comnogiioa O. . Ta Yepntok B. 1. [3], 6mm3bko 28—30% mianpuemctB y €C (a B raiy3six
MairHOOymyBaHHs Ta OyaiBHUIITBA — 110 50—60%) pikCy0Th HAsIBHICTH MiABUIIEHOTO
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piBHS IIyMy SK TOCTIMHOTO PU3MKY AJI 370POB'S MPAIlIBHUKIB, SIKOMY MiJAA€ThCs
3HaYHa YacTKa IMPOMHUCIIOBOTO Niepconany. Lle poOuTh mociiKeHHs BIUIUBY IIyMYy Ha
OpraHi3M MpaliBHUKA, a TaKoX CHCTEMaTH3alil0  HOPMAaTHBHO-TIPABOBOTO
PETyJIIOBaHHS LOTO MUTAaHHSA B YKpaiHl KPUTUYHO BAXKIMBUMH 3aBHAHHIMM IS
MEIUIIMHM Mpalli Ta 1HKEHEPHOT OC3MEKH.

OcHOBHa YacTHHA.

1. 3aKkoHOIABYO-HOPMATHBHE PEryJI0BAHHA AKYCTHYHOI0 HABAHTAKEHHS B
Ykpaini

[IpaBoBe mone VYkpaiHM YITKO perIaMeHTye OOOB’S3KM POOOTOAABIS MO0
CTBOpPEHHSI O€3MeUHUX 1 HEIIKIATUBUX YMOB Tpari. DyHIaMEHTOM pEeryIrOBaHHS
BHCTyMae 3akoH Ykpainu «lIpo oxopony mpami» [5], ctarTs 13 sikoro nokJiajaae mnoBHy
BIIMOBIJATBHICTh 3a OpraHi3allil0 HaJe)KHOTO BUPOOHMYOTO CEPEIOBMINA Ha
KEpIBHHKA MIANPUEMCTBA.

[onoBHUMU mij3aKOHHUMH HOpMaTuBHO-TipaBoBuMu aktamu (HITAOII) y cdepi
KOHTPOJIIO IPOMHUCIIOBOTO LIYMY €:

1. ACH 3.3.6.037-99 «CanitapHi HOpMH BUPOOHHUYOTO IIyMY, VABTPa3BYKYy Ta
iH(dpa3Byky» [4]. Llelt JOKyMEHT BCTaHOBIIOE KiacU(iKaIlll0 aKyCTUYHUX KOJIUBAHb,
napameTpH, 1110 HOPMYIOTbCs, Ta TpaHuyHO nonyctumi piBHi ([JIP) 3ByKy msst pi3HHX
KaTeropiit pooiT.

2. Haka3 MiHicTepcTBa 0XOpOHU 310poB's Ykpainu Big 23 6epes. 2023 p. Ne 540
«IIpo 3arBepmxenns [ paHUYIHUX Ta pOOOYHX 3HAYCHH IITYMOBOTO BILTUBY Ha POOOUOMY
Mmicup» [6]. JlaHuii HOpMATUB ajganTye YKpAaiHChKI CTAHIAPTH [0 €BPONEHCHKHUX
nupektuB (30kpema Jupextusu 2003/10/€C) ta BIpoBaKY€E KOPCTKIIIT BUMOTH: Y
paszi posoiknoctedt 13 JICH 3.3.6.037-99 3actocoByroTbcsi HIbk4l (O€3MeuHill)
3HAYCHH.

ba3zoei nopmamueni pieni 36yKy Ha pooouux micysax ¢ Ykpaiuni:

« 80 nbA — rpannuno pomyctumuii piBeHb (I/IP) 3Byky nns mocTiiiHOTO
po0O0YOro MicIlsd 32 YMOBH 8-TOJMHHOI 3MIHH 3T1JIHO 3 Cy4YaCHUMH BUMOTaMHU OC3IIECKHU.

* 85 n1bA — kputnunuii pisens 3a JJCH 3.3.6.037-99, 3a sikoro poboTomaBeIh
3000B’s13aHUl 3a0€3MeUnTH MPalliBHUKIB 3ac00aMu 1HIUBIIyanbHOTO 3axucTy (313) Ta
MPOBOJAUTH PETYISPHUI MOHITOPHHT CIYyXY.

* 50-60 nbA — HopmaruB i poOOYMX MICIb, II0 BUMArarTh BHCOKOI
30CEPEKEHOCT], 1HTEJICKTYaJIbHOI TIpalll, KOHCTPYKTOPCHKOi dIsSTBHOCTI  abo
YIPaBITIHHS CKJIAIHUMH ITyTBTaMH.

2. ITaTogisionoriyauii BIVIMB LIYMY HA 310POB’s JIIOAMHHA

MennuHa Hayka Kiacuikye 110 BUPOOHMYOIrO IIYMy Ha OpraHi3M JIIOJUHU 32
JIBOMa OCHOBHUMHU HampsiMaMu: crieluPpiyHuM (ypaxxeHHs 0e3110CepeHbO CIyXOBOTO
aHajizatopa) Ta HecnenupiyHUM (3aralbHOCOMATHUYHI TMOPYIIEHHS CHUCTEM
Opraizmy).
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Cneyugiunuii eniue uiymy Ha 300poe’°a 1100uUHU

* Cnyxoge ymomjieHHsA: TUMYACOBUM 3CyB IOPOTY YYTIUBOCTI CIyXy, SKUUN
BUHUKA€E HAMPUKIHII poOOYOi 3MiHU. 32 YMOBH TPUBAJIOTO BIAMOYMHKY Y THIII CIyX
BITHOBIJIFOETHCH.

» Ilpogheciiina myeoyxicms (KOXJICAPHUM HEBPHUT): XPOHIYHE, IOCTYIIOBE Ta
HE3BOPOTHE TIOIIKO/HKEHHSI BOJIOCKOBUX KIITHH cripansHoro (KoprtieBoro) oprany
BHYTPIIIHHOTO ByXa MiJl BIUIMBOM PETYJSPHOTO IIyMy. PO3BUBAETHCS HEMOMITHO /IS
npaiiBHUKA MpoTAroM 5—10 pokiB.

* Axycmuuna mpaéma: MUTTEBA pyHHALIS CTPYKTYp CEpeAHbOro abo
BHYTPIIIHBOTO Byxa (ax A0 mnepdopauii OapabaHHOI NEpEeTUHKH), BHUKJIMKAHA
IMITyIbCHUM HaJBUCOKHUM IrymMoM (moHaa 115—120 nbA).

Hecneyugiunuit éniue wiymy na 300poe’sa 1i00uUHuU

[Iym pgie sK XpOHIYHUI CTpecop Ha KOPY TOJOBHOTO MO3KY Ta IMIJKIPKOBI
CTPYKTYpH:

» IlentpansHa HepBoBa cuctema (IIHC): po3BuBaEeThCs acTEHIUHUI CHUHIPOM,
M1JIBUILIEHA JIPATIBIUBICTh, EMOIIiiiHA JaOUIbHICTh, MOPYILIEHHS APXITEKTOHIKUA CHY Ta
3HM>KEHHS IBUJIKOCTI KOTHITUBHUX MIPOILIECIB.

* CepueBo-cocyucTa CUCTEMa: TpHUBAJIE AaKyCTUUHE HABAaHTAXCHHS aKTUBYE
CUMIIATOAIPEHAIOBY CHUCTEMY, BUKIMKAIOYM CTIMAKUI BazocmasMm MepudepuaHux
cynuH. Pe3ynbraroM € po3BHTOK apTepiaibHOI TiNepTeH3li Ta MIABUIICHHS PU3UKY
imeMiuHoi xBopoou cepiist (IXC).

» TpaBHa Ta EHIOKPHMHHA CHUCTEMH: MPHUTHIYYETHCS CEKPETOpHA Ta MOTOpHA
(GYHKITIT MUTYHKOBO-KHIIIKOBOTO TPAKTY, IO € TPUTEPOM IS PO3BUTKY TillEeparivIHIX
racTPUTIB Ta BUPA3KOBOI XBOPOOHU.

3. BiuiuB mymy Ha e(peKTHMBHICTDH Mpali Ta TEXHIKO-eKOHOMIiYHI OKA3HUKH

[ITymoBe 3a0pyaHeHHS] poO0Y0i 30HH JIe30praHi3y€ AiSIbHICTh JIIOIUHU Ta CYTTEBO
3HIDKYE 11 TPYIOBY €(EKTHUBHICTh uepe3 pO3CIIOBaHHS yBaru Ta MPUCKOPEHHS
(1310JI0T1YHOTO BUCHAKCHHS.

1. 3HmKeHHsT KOHIEHTparlii Ta peakiii: Y mrymoBomy noii moHan 80-85 nbA
00’eM cTiiikoi yBaru 3ByxkyeTbest Ha 20-30%, a yac peaxiiii Ha aBapiifHi YU CBITJIOBI
CUTHAJU NOIOBXKYy€eThCs HAa 10—-15%.

2. 3pocranHs Opaky Ta MOMWIOK: ExcriepuMeHTanbHO JOBEACHO, 10 poOoTa B
yMOBaX 1HTEHCHUBHOIO IIyMY 30UIbIIYE KUIbKICTh MOMMJIOK IIPU BUKOHAHHI TOYHUX
onepariiit Ha 20—-25%.

3. [lamiHHA TPOAYKTUBHOCTI Tpalli: 3arajbHa IHTErpajbHa NPOAYKTHUBHICTh
poOiTHUKa 3HUXKYeTbCa Ha 5-12%. OpraHizMm 3MyLIEHUH BUTpayaTH JOJATKOBI
pecypcu Ha OJOKyBaHHS 3BYKOBUX IMOJpa3HUKIB, IO BHUKJIMKAE TMepeadacHe
BHUCHAXXCHHS CHUJIL.

B Tada. 1 3po6iieHo aHami3 BIUIMBY BUPOOHUYOTO IIyMy Ha OpraHi3M JIOIUHHU.
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Tabauus 1 Brimue BUpoOHNYOTO IIyMy Ha OpraHi3M JIOIUHU
PiBenb . . : . \
VAL Xapakrep COpUAHATTS Ta Cryninp Hacniaku u1st opranismy Ta 3710pOB's
yMy MPUKIIAIN JKEPET Hebe3neKku JIOIUHU
(1bA)
Tuxa po3moBa, po6ora B . OnTumalbHUN piBeHb ISl PO3YMOBOL
Mo 40 p 4, P besneunuit i P JUIA PO3Y
ocici npari, He BUKJIMKA€E BTOMU.
I'yuna po3moBa, pobora . |Ilcuxomoriune nmoxpa3HeHHs, 3HIKCHHS
45— 60 yunap 4, PO Homyctumuii - oAb ’
KOTIOBAJIbHOT TEXHIKH KOHIICHTpAIlI] YBar, HIBUAKA BTOMA.
) . T'onoBHuwMii 61716, MiABUIIEHHS
Benuki BUIaBHUITBA, [Tomipnao .
65— 80 . . apTepiaJbHOIO TUCKY, raJlbMyBaHHS
TKallbKi1 BEpCTaTH HeOe3neyHui " .
peaxiiiii HepBOBO1 CUCTEMH.
I'pann4HO HomycTUMUN [ToyaTok HE3BOPOTHUX 3MiH Yy
80 — 85 piBenb (I'JIP) mns 8- Kputnunuit BHYTPILIHEOMY BYCI IPH TPUBAIIIN Iii
TOIMHHOI 3MiHU (poxamu). OGOB'SI3KOBHI MOHITOPHHT.
Komnpecopwu, Po3BuTOK mpodeciitHoi MPUIITyXyBaToCTi
85—-100| mTaMmyBasbHI IpecH, Hebe3neunuit (KoxJIeapHHii HEBPUT), TaxXiKapIis,
JepeBOOOPOOH1 CTAaHKU MOPYIIEHHS CHY, BUPa3Ka IILJTYHKA.
[[IBuKa BTpara CiIyxy, CUJIbHE
MCKOBI1 IMHUJIKU, KOBAJbCHKI . npurHiyenns [{HC, nopymienus
100 — 115 A P Bucoxkwuii pusuk p I‘[ » T1OPY
1IeXH, Bi1O1IHI MOJIOTKH KOOpMHAIIIT pyXiB, pU3UK CEPLIEBOTO
Harfasy.
37IT peakTUBHOIO JIITAKa, AKyCTH4YHA TpaBMa, CHIIbHUN O1IIb y
120 — 135|nHeBMaTnyHMii KienanbHUi| ExcTpemanbHuil | Byxax, 3allaMOPOYEHHS, OLIKOKEHHS
IHCTPYMEHT 0apabaHHO1 IEPETUHKHU.
. . . KonTy3ist, po3pus 6apabanHUX
[Tonan | BuGyxoBi po6otH, paketHi | CmeprenbHuit / Ty31d, Po3p pabal .
SR NEPEeTHUHOK, TPaBMH BHYTPIIIHIX OpraHiB
140 JBUTYHU PyliniBHUI . .
yepes BiOpallito TKaHUH.

4. Bupobnuuuu mpasmamuzm: lym cTBOpIO€ €(heKT «aKyCTUYHOTO MAaCKyBaHHSD.
[IpamniBauk (i3UYHO HE 3AATHUN TOYYTH 3BYKH PYXOMOTO TPAHCIIOPTY, BHYTPIIIHI
IIyMH HECTPABHOTO OOJNaTHAHHS YH TOMEPEIKYBaIbHI BUTYKH KOJET, IO KpPaTHO
30UTbLIY€E PU3UKHU BAKKOTO TPaBMaTHU3My Ha BUPOOHUIITBI.

4. Kommuiekc iHxkeHepHO-NIPO(UIaKTHYHMX 3aX0/1IB

MiHimi3alliss HETaTUBHOTO BIUIMBY ITyMy Ha MIANPUEMCTBAX BUMArae peaizarii
1€pApXIYHOTO MIIXO0Y, 3aKPIIJIEHOTO B YKPAaiHCHbKHUX HOpMax 3 OXOPOHU Iparli:

4.1 Texniuni 3axoou (6opomwvoda y 0scepeni)

* 3amiHa T'y4YHUX TEXHOJOTIYHUX MPOLECIB HA MAJIONIYMHI (HANpUKIIAJ, 3aMiHa
ITaMITyBaHHS T1APaBIIYHUM NPECYBAHHSM, KJICTIaHHS — 3BapIOBAHHSIM).

* CBoeyacHUM TEXHIYHUN ayauT, OallaHCYBaHHS Ta 3MallyBaHHS PYXOMHUX
JeTajiell MalllyH.

* MogepHi3allisi CUCTEM BUXJIONY Ta BCTAHOBJICHHA €()EKTUBHUX MPOMHCIOBUX
DIYUIUTENB MOBITPSHUX MOTOKIB.

4.2 ByoisenvHo-aKycmuuHi 3ax00u
* 3BYyKOI30JISIlisl Ta 3BYKONOTIMHAHHA: OOJIMIIOBAaHHS CTIH II€XIB MOPUCTUMHU

MaTepiasiaMu, BUKOPUCTaHHS AeMII(EepHUX MPOIIAPKIB.
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» ExpanyBaHHS: BCTAHOBJICHHS aKyCTUYHHUX KaO1H KepYBaHHSI JJIs OTIepaTopiB abo
BUHECCHHS HAaUTYUYHIIIMX arperariB B OKpeMi 3aKpHUTi IPUMIIIEHHS.

5. OpranizauniiiHi Ta MeIUKO-NPOPUIAKTHYHI 3aX01U

* 3axucm uwacom: 4epryBaHHS TEpioAiB poOOTH B YMOBax IIymMy 3
permaMeHTOBAHMMH  TepepBaMH Yy  CHEMIaJbHO  OONagHaHUX  «KIMHaTax
MICUXOJIOTTYHOTO PO3BAHTAKEHHS Ta THILIDY.

 [Iposedenns nepioouunux meouynux oenadis: 3rigao 3 Hakazom MO3 Vkpainu
Ne 246, yci npalliBHUKH «IIIyMHHX» Tpo¢eciii MTOBUHHI MIOPIYHO MPOXOAUTH OIS Y
JKaps-OTOJIAPUHTONIOTa 3 O0OB’S3KOBMM BHKOHAHHSM TOHAJIBHOI aymioMeTpii Jis
BUSBIICHHS paHHIX CTaJl1i TyroByxocTi [7].

* 3acmocysannsi  313:  BUKOPUCTaHHS  CEpPTU(PIKOBAHMX  MPOTUUIYMHHX
HaBYIIHUKIB, KACOK a00 BKJIQJOK (Oepy1ieit).

CyTTeBHIl BHECOK B JOMNOMOTY (paxiBIsIM 3 OXOpPOHHM Ipall IO oOpraHizarii
NpOQUIAKTUKYA 1 3aXUCTy MPaIliBHUKIB Ha BUPOOHUIITBI BiJl IIKIJJIUBOI dii IIyMy
HaJIal0Th poOoTH BiTuM3HIHUX (paxiBiiB A. M. [lleBuenka [8] 1 B. L. XKunenskoro [9].

BucnoBku: BupoOHUUNI [ITyM € CEpHO3HUM JIECTPYKTUBHUM (PAKTOPOM, SIKUN HE
JUIIEe PyHHY€E 30pOB'S MPalliBHUKIB, BUKIMKAIOYH TIPO(]ECiiiHl 3aXBOPIOBAHHS CITYXY
Ta po3JaJU CUCTEM KUTTEIISTILHOCTI, aje W 3aBAa€ CYTTEBUX €KOHOMIYHHMX 30UTKIB
MIIIPUEMCTBAM Yepe3 3HUKEHHS TPOAYKTUBHOCTI Mpalll Ta 3pOCTaHHs piBHS Opaky.

CyBope norpuMaHHsi BUMOT 3akoHy Ykpainu «lIpo oxopony mpaui», Hopm JICH
3.3.6.037-99 Ta cyuyacHMX €BpOIHTETPALITHUX HOPMATUBIB 11100 TPAHUYHUX 3HAUYCHD
IIYMOBOTO BIUIMBY — 1€ NpsIMUKA OOOB’SI30K cydacHoro potortopaBus. CucreMHe
(iHaHCYBaHHS 3aXOJIB KOJEKTMBHOIO Ta IHAMBIAYaJbHOTO 3aXUCTy € BUT1IHOIO
1HBECTHIII€IO, SIKa 30epirae TPyaoBUM pecypc AEp’KaBU Ta MAKCUMI3Y€E OIEpaliiHy
e(eKTUBHICTb O13HECY.

Cumncok Jgireparypu

1. KoMIuiekcHa OIliHKa PU3HMKIB BILUIMBY BHPOOHHYOrO Ta MOOYTOBOTO IIyMy Ha
3/IOpOB'sl IIOJMHU Ta HAYKOBE OOTPYHTYBaHHS MPEBEHTUBHUX 3aX0/1B 3axucty / I1. M.
Canpkos, H. O. Tkau, €. €. Makapenko, M. A. Jlo6poBoibscbka, M. O. 3aiineBa // The
23rd International scientific and practical conference «Digital transformation: modern
technologies for people and education» (June 9-12, 2026). Sofia, Bulgaria
International Science Group, 2026. C. 177-185. DOI: 10.46299/1SG.2026.1.23.

2. Iym Ha pobouomy micui (Noise at work) / €Bponelickke areHTCTBO 3 O€3MeKH
Ta Triri€eHu npar (EU-OSHA). OSHwiki. URL:
https://oshwiki.osha.europa.eu/en/themes/noise (nara 3sepuenns: 15.08.2026).

3. Haropna A. M., ConogiioB O. I. BruiuB BupoOHHUYOro 1mymy Ha (popmyBaHHS
npodeciiiHoi marosyiorii B YKpaiHi: JUHaAMIKa Ta TEHJAEHIII. YKpaiHCbKUM KypHal 3
npo6seM MenunmHu mpari. 2020. Ne 3 (64). C. 185-194.

4. ICH 3.3.6.037-99. CanitapHi HOpMH BUPOOHHYOIO ILIYMY, YJIBTPa3BYKy Ta
iH(ppa3ByKy : 3aTBEp. MOCTAHOBOIO [OJIOBHOTO JEp>KaBHOTO CAHITAPHOTO JIKaAps
VYkpainu BiJl 01 TPY/I. 1999 p. No 37. URL:
https://zakon.rada.gov.ua/laws/show/va037282-99 (nara 3Bepuenns: 15.08.2026).

89



OCCUPATIONAL SAFETY
MULTIDISCIPLINARY PERSPECTIVES: BRIDGING SCIENCE, SOCIETY, AND
TECHNOLOGY

5. IIpo oxopony mparii : 3akoH Ykpaiau Big 14 xoBT. 1992 p. Ne 2694-XII : ctranom
Ha 2026 p. URL: https://zakon.rada.gov.ua/laws/show/2694-12 (mara 3BepHEHHS:
15.08.2026).

6. IIpo 3arBepmkeHHs [paHuyHUX Ta PoOOYMX 3HAYEHb IIYMOBOIO BIUIMBY Ha
poboyomy Micti : Haka3 MinicTepcTBa OXOpOHH 3710p0oB's Ykpainu Bijg 23 Gepes. 2023
p. Ne 540 (3apeectp. B MinictepctBi toctuiii Ykpainu 07 xBiT. 2023 p. 3a Ne
593/39649). URL: https://zakon.rada.gov.ua/laws/show/z0593-23 (mara 3BepHEHHS:
15.08.2026).

7. Ipo 3arBepmxenHs [lopsaky mpoBeACHHS MEIUYHHUX OIVISAIB MpalliBHUKIB
neBHUX Kateropii : Haka3z MinicrepcTBa 0XopoHU 310poB's Ykpainu Big 21 tpas. 2007
p. Ne 246 (3apeectp. B MinicrepcTBi toctumii Ykpaiam 23 mum. 2007 p. 3a Ne
846/14113). URL: https://zakon.rada.gov.ua/laws/show/z0846-07 (nmata 3BepHEHHS:
15.08.2026).

8. I'iriena mpari Ta BUpoOHUYA caHiTapis : mapy4yHuK / 3a ped. A. M. IlleBuenka.
Kwuis : Buma mkomna, 2018. 420 c.

9. Kunenpkuii B. 1. OxopoHa mpaiii Ta BupoOHM4Ya Oe3rneka : HaBd. 1mociO. JIbBIB :
Adima, 2021. 348 c.

90



OCCUPATIONAL SAFETY
MULTIDISCIPLINARY PERSPECTIVES: BRIDGING SCIENCE, SOCIETY, AND
TECHNOLOGY

MUTAHHS OXKEKHOI BE3IEKHU JIJISI OB’EKTIB
HUBIJIBHOI'O 3AXHUCTY HA ITIPUKJIAI 3AKJIA/IIB
OCBITH

IMuaunenko Ogexkcanap BoaogumupoBuy
KaHIUIaT TEXHIYHUX HAYK, JOLEHT Kadeapu 0XOpOoHH Ipalli, IUBIILHOI Ta
exonoriydoi 6esmexu, Y IYHT HHI «ITJTABA», Jlninpo, Ykpaina

Pubanka BikTop BikTopoBuy,
JHepxaBHa crieriaapHa ciy6a Tpancnopry, Kuis, Ykpaina,

CanbkoB Ilerpo MukoJsainoBu4,
KaHJIMJIAT TCXHIYHUX HayK,

npodecop, npodecop kabeapu 0XOPOHH TIpari,
LIUBIIBHOI Ta €KOJIOTTYHOI O€3IIEKH,

YAYHT HHI «ITIJIABA», dQuinpo, Ykpaina

Txkau Harauisa OJiekciiBHa
KaHAUAAT TEXHIYHUX HAYK, JOIICHT,
JIOLIEHT Kadepu OXOPOHHU Mpalli,
LIUBIIBHOI Ta €KOJIOTTYHOI O€3IIEKH,
Huinpo, Ykpaina

Makapenko €Bres €BreHinoBuy

MaricTp Mmy0JIiYHOTO YNPaBIIHHS Ta aIMIHICTPYBaHHS,
kepiBHUK criopTtuBHOTO Komruiekcy HHI TT/IABA,
VYKpaiHCHKOTO JEPIKABHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H,
Huinpo, Ykpaina

,Beryn. 3a0e3nedyeHHs MOXKeKHOI Oe3MeKHy i Yac OyAiBHUIITBA Ta €KCILTyaTailil
3aXHMCHUX CIOPYA UUBUIBHOTO 3aXHCTy € OJHUM 13 HAWBaXJIMBIIIMX HaNpsMiB
0€3MeYHOro0 BUKOHAHHS Oy/IBEJIbHO-MOHTaXHUX POOIT 1 MOAAIBIIOT0 BUKOPUCTAHHS
00’exra [3, 6]. Po3misiHyTO HOBE OYIIBHUILITBO 3aXMCHOI CIIOPYX HUBUIBHOTO 3aXUCTY
(cxoBumma) st ykputTs 500 ocib Ha TepUTOpii 3aKiIaay 3arajbHOl CEPeIHbOI OCBITH.
Biamosinno no crareit 2 i 32 Koaekcy nuBUIBHOTO 3axucTy Ykpainu [1] cxoBwuiie €
MEePEBAKHO MMII3EMHOI0 CIIOPYIOI0 JJII TPUBAJIOTO MepeOyBaHHS 3HAYHO! KUIBKOCTI
JIOZICH, 1110 BU3HAYa€ 0COOIMBI BUMOTH 0 MOKEKHOT O€31eKH Horo mpuMiIieHsb [5].

AKTyaJIbHICTb. AKTYyaJbHICTh TEMH 3yMOBJIEHa MaclITaOHUM OyIiIBHHULITBOM
3aXHMCHUX CIIOPY/ IIUBIILHOTO 3aXUCTY B 3aKJIa/Iax OCBITH B YMOBaX BOEHHOTO CTaHY
[12]. O6’€KT UBIIBLHOTO 3aXUCTY OJHOYACHO MA€ 3aXUINATH JIFOJEH BiJl HEOE3MEUHUX
(dakTopiB HAA3BUUAWHUX CHUTYAIlil 1 caM HE CTaBaTH JKEepeIoM HeOe3MeKH, 30KpeMa
noxexHoi. 3a craructukoro JICHC VYkpainu, nmonan 40 % moxex Ha OyiBEIbHUX

91



OCCUPATIONAL SAFETY
MULTIDISCIPLINARY PERSPECTIVES: BRIDGING SCIENCE, SOCIETY, AND
TECHNOLOGY

MalJaHYMKax TOB’s3aHI 3 HECIPABHICTIO €JIEKTPO-00JaJHAHHS a00 MOPYIICHHSIM
npaBui Horo exkcrutyarartii [ 13]. Lle 3ymoBitoe motrpedy B CHCTEMHOMY OOTpYyHTYBaHHI
KOMIUIEKCY OpraHi3allliHMX 1 TeXHIYHUX 3aXO/1B MOXKeXHO1 Oe3neku 00’ekTiB 113, 3
ypaxyBaHHSM BUMOT [4, 5].

Orasin  cy4yacHUX JOCHiIKeHb. YKpaiHChKI BYEHI 30CEpeKYIOThCS Ha
IIPOEKTYBaHHI Ta PO3MIIIEHH] YKPUTTIB [14, 15], mpoTe nuTaHHA MOXKEKHOI Oe3MeKH
iX MpUMILIEHb PO3NISIHYTI (PparmMeHTapHO. 3apyOi>kKH1 JOCIITHUKH MPUIUISIOTh YBary
KOMITJICKCHIM OINIHII CTaHy 3aXHCHHUX CIOpPYA 3 aHaJli30M KOHCTPYKIIi, MOXKEKHOI
Oe3MeKkr Ta EProHOMIKM W BHSBISIOTH 3aKOHOAABUI TporanwHu [16], a Takok
y3araJibHIOIOTh METO/IU OIIIHKU MOXKEKHOTO PU3UKY OyIiBeNb 1 CTpaTerii 3ano0iranHs
nokexam [17]. JImst 3akmamiB OCBITH BH3HAYaJbHUMU BH3HAHO CHUCTEMHU PAHHBOTO
BUSIBJICHHS TIOXEX1, OIMOBIMIEHHS Ta MiATOTOBJICHICTh NEPCOHATY Ta Y4YHIB [0
eBakyailii. [lonpu 3HauHMiI OOCAT AOCHIIKEHb, KOMIUJIEKCHE MHUTAHHS MOXEXKHOL
O€3MeKN 3aXMCHOI CHOPYIHU, IO CHOPYIKYEThCSA O€3MOCEepPeHhO B 3aKjajl OCBITH,
3aJIUIIAE€THCS MATOAOCIIIKEHUM, 10 1 BU3HAYa€ HOBU3HY POOOTH.

Opranizaiis MOXKEXKHOI O€3MeKH 3aXUCHOI CHOPYAM UUBLIBHOTO 3aXHUCTY
3MIIACHIOETHCS BIJIMOBITHO JO YMHHUX HOPMAaTUBHUX JOKYMEHTIB [1-9], ocHOBHUMHU
cepen skux €: Kogekc HMBUIBHOIO 3aXUCTy YKpaiHu, 3akoH Ykpainu «lIpo oxopony
mpaii», JIbH A.3.2-2-2009, IbH A.3.1-5:2016, JIbH B.2.2-5:2023, JIbH B.1.1-
7:2016, IBbH B.2.5-56:2014, ACTY EN 3, JICTY EN 54, ICTY 2272 ta IIpaBuna
noxkexHoi 06e3neku B Ykpaini; HAIIB 5.01.008-2018.

AHaJi3 noxke:;xHoi HeOe3nmexkH Maiiganuumka. He3pakaroun Ha Te, III0 OCHOBHA
CIOpyZla € TIJ3€MHOI0 Ta BHUKOHYETHCS 3 HETOPIOUMX MaTepiaiiB, Ha CTajii
OyIIBHMIITBA HAa MalJaHYMKy OJIHOYACHO PO3MIIIYIOThCSI THMYAcOBl Oy/aiBii,
€JIEKTPOOOIaAHAHHS, NaJIMBHO-MACTHIIBHI Marepiaiv, KaOenbHa MPOAYKIIA Ta
nepeB’siHa onanyOka. HalO1mb1n moxexoHe0e3neuyHUMU 00’ EKTaMHU € eJIEKTPOIITUTORA,
3BaprOBaJIbHUN MOCT 1 CKJIAJ NaJMBHO-MACTWIBHUX MarepiaiiB (BUCOKUN pIBEHb
pusuky) [11, 13]. Jns oOMeKeHHsI MOMMPEHHS TOXKEX1 HEOOX1HO JTOTPUMYBATHCA
MIPOTUIIOKEKHUX PO3PUBIB, 30HYBAaTH TEPUTOPII0, CBOEYACHO MPUOUpATH TOPIOUi
BIJIXO/IM Ta 3aCTOCOBYBaTH Heroproui marepianu [4]. Ockinsku g0 Bumor JJbH B.1.1-
7:2016 xkareropis BHU3HAYAETHCS 32 HASABHUMH TOPIOYMMH pPEYOBHHAMHU Ta
MaTepiajiaMi, OCHOBHI MPUMIIIEHHS 3aXMCHOI CHOPYAHM IUBLILHOTO 3aXUCTY MiCIs
BBEJICHHA B EKCIUTyaTaililo BIAHOCATH 10 Karteropii /I (Heroprodi pedyoBHMHU Ta
MaTepialin), TOA1 AK OKPEMi TUMYACOBI IPUMILIEHHS Oy/11BEIbHOTO MaiilaHYuKa: CKIa/
[IMM HanexaTb A0 Kareropii A, eneKTpoIIUTOBa, 3BapioBaibHa AUTHHUIIS HAJIEXKAaTh
no kareropiii B ta I' [4]. Cxema opranizaiii noxexHoi 0e3neku Ha OyniBeIbHOMY
MailJaHYMKy HaBe/IeHa Ha puc. 1.
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Pucynok 1. Cxema oprasizaiiii moxexHoi 0e3neku Ha Oy/1IBeIbHOMY MaiJIaHIUuKy
(I>xepeno: ABTopchka cxema cTBopeHa 3a goromororo II).

3TriTHO 3 BUMOTaMH JI0 TIPUMIIIICHb ITUBIILHOTO 3aXUCTY, 3aXMCHUX CIIOPY/ Ta HOPM
noxexHoi Oesneku [5, 10] o00’ekT 3abe3medyyeThcsi MEPBUHHUMH 3aco0aMu
MOYKEXKOTACIHHSA, MOKEKHUMHU IUTAMH Ta TPOTUIIOKEKHUM 1HBEHTapeM. Bubip tumy
M KUTBbKOCTI BOTHETACHMKIB 3IMCHIOETHCA 32 HOPMaMM HaJCKHOCTI 3aJIEKHO BIJ
mion Ta kareropii npuminieHHs BianosiaHo ao HAIIB B.01.008-2018 [10]:
3aCTOCOBYIOTh mepeHocHi mopomikosi (BII-5, BII-9) Ta Bymekucnorai (BBK-3,5,
BBK-5) BoraeracHuku, a Jijisi BEJIMKUX ILIOMNI 1 cKiaaiB — mepecyBHl (BII-50); mms
TaciHHS €JICKTPOYCTAaHOBOK TIiJl HANpPYrol BHUKOPUCTOBYIOTH BYIJICKHCIIOTHI Ta
MTOPOIIIKOB1 BOTHETAaCHHUKH, TOJII SIK BOJISIHI 1 BOJIOIMHHI HE 3aCTOCOBYIOThH (pHC. 2).

[lin gac ekcrryarariii 3aXHCHOI CHOPYAM HABYAJIBHOTO 3aKjamy, y SKIM MOXe
TpuBaluii yac ogHovYacHo nepedysaru 10 S00 ocibd, Oynab-sKa moxeska abo 3aTUMIICHHS
CTBOPIOIOTH 3HAYHYy 3arpo3y KUTTIO Jrofed. (s 3a0e3medyeHHs MmoKe:KHO1 Oe3meKn
CXOBHUILE OOJAJHY€EThCSI ABTOMATUYHOI TOKEKHOK CUTHAJII3AIIEI0, CHUCTEMOIO
OTOBIIIEHHS MPO TMOXKEXKY, aBapiiHUM OCBITIICHHSM, CUCTEMOIO JMUMOBHUIAJICHHS Ta
MepBUHHUMHU 3aco0amMu TokexxoraciHHsi [7, 8]. BusHauanbHy poJb BiIITParOTh
CUCTEMHM pPAHHBOTO BHSBJICHHS TIOXKEXKI, a TaKOX TUIAHOBI ONIAIU, TEpeBipKa
CIIPAaBHOCTI CUCTEM, KOHTPOJIb €JIEKTPOTOCIIOAAPCTBA i HaBYaHHS mepcoHany (puc. 3).
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BUMEBIP TUNY TA KIJIbKOCTI BOTHETACHUWKIB 017 OB'EKTA

UWBINBbHOTO 3AXWCTY (srinxo 3 HANG 6.01.008-2018)
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HOPMW HANIEXHOCTI (HAMNB b.01.008-2018):

+ MBPEMOCHI BOFHErCHUKH — MACOK A0 20 KF: NepecyBMi — Ao 450 kr:

* THN | KINBKICTE BOTHErACHHKIB BIIHAYAOTE 33 HOPMAMI HANEHOCTI JANEXHO Big NNowWi Ta
KaTeropii NpuMileHHs 33 BuBYXoNoMexHoW | NoXexHo0 Hebeineko:

* QMR ENEKTPOYCTAHOBOK NI HANPYTOK JCTOCOBYIOTE BYraexncnoTHi (BBK) Ta nopowkosi (BN

* BOARHI Ta BOAONIHHI BOTHEraCHAKW ANA enexTpoobnagHanHa Nig HaNpyrow He 3acTOCOBYIOTS:

* BIACTEHL A0 HAABULIANEHILIOND BOrHEraCHUKE — He BiNble HOPMOBAMOI; FaCiHHA 3 BIACTaH = 1.5 M.

Pucynok 2. Bubip tuny Ta kiibkocTi Boraeracuukis (3rigHo 3 HAIIB b.01.008-
2018) (dxepeno: ABropcbka cxeMa cTBOpeHa 3a jponomororo 11I).
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Pucynok 3. KoMmuiekcHa cxema NpOTHITOKEKHOTO 3aXUCTy 3aXUCHOI CIIOPYAH
LMBUIBHOTO 3axucTy. ([>kepeno: ABTopcbka cxema cTBopeHa 3a fonomoroto IIITI).

BucHoBku: Hanexuuii piBeHb MOXKEKHOI O€3MEKH 3aXUCHOI CIIOPYAH [TUBUIHLHOTO
3aXHUCTY JOCATAETHCS JIUILE 32 YMOBM KOMIUIEKCHOTO TOEJHAHHS OpraHi3aliiHuX 1
TEXHIYHMX 3aXOJIB Ha BCIX €Tamax >XUTTEBOTO IUKIYy 00 ’€kTa Bia OymiBEIHHOTO
MalaHYMKa 10 eKCIUTyaTallli CXOBHUIIA BIAMOBIIHO 1O BUMOT YHHHUX HOPMATUBHUX
nokyMeHTiB [1, 4, 5]. O6rpyHTOBaHO, 10 BUOIp TUITY ¥ KUTBKOCTI IEPBUHHUX 3aCO01B
MTOXKEIKOTaCiHHS HeOOX1THO 3/TIMCHIOBATH 32 HOPMaMHU HaJICKHOCTI 3aJI€KHO Bl IIJIOIII
Ta Kareropii mpumimieHs [10], a mig gac ekcrutyarailii BU3Ha4YajabHy POJIb BiAITPAIOThH
CHUCTEMH PaHHBOTO BHUSBIICHHS ITOXKEXK1, OTMOBIIIEHHS Ta TUMOBHAANCHHS [7, 8], 1m0
Y3TO/DKYETHCS 3 PEe3yabTaTaMM CYyYacHUX JOCIIIKCHBb TOXKEXKHOI Oe3MeKHn 3aXUCHUX
CIIOPY/I 1 3aKJIaJIB OCBITH [16].
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Abstract. Barthes, Derrida, Lacan, Marx, and Althusser: The Return of the
Referent in the Wake of Mourning

This essay argues that Roland Barthes’s Camera Lucida and Jacques Derrida’s
Circonfession are not autobiographical retreats from structuralism and deconstruction
but limit-experiments in which those theories discover the material remainder
generated by their own operations. Barthes’s structuralism begins with découpage and
agencement: analysis cuts, redistributes, and recomposes an object, producing an
intelligible configuration that is never identical with the original. Camera Lucida
radicalizes this operation through the distinction between studium and punctum, where
the latter names an encounter that wounds rather than merely signifies. Derrida’s
Circonfession relocates the problem from the photographic center to the textual margin
beneath Geoffrey Bennington’s Derridabase, making the dying mother an addressee
whom writing cannot guarantee. The argument develops “surplus” as a comparative,
not identical, figure: Marx’s surplus value, Lacan’s objet petit a and Real, Kristeva’s
maternal Thing, Abraham and Torok’s crypt, and Derrida’s restance each name
different forms of excess that a system cannot fully absorb. The historical hinge is
Derrida’s “The Deaths of Roland Barthes,” written after Barthes died following the
1980 accident in which he was struck by a laundry van. Derrida’s memorial reading of
Camera Lucida through mourning makes Circonfession intelligible as a later re-
performance of a problem he had already encountered in Barthes. Althusser, Adorno,
Foucault, Deleuze, Benjamin, Sontag, Jameson, Eagleton, Anderson, Johnson,
Samoyault, Batchen, Caputo, Naas, Royle, Ulmer, Freud, Winnicott, and Lévi-Strauss
are brought into the argument not as a catalogue but as competing accounts of structure,
ideology, photography, subjectivity, mourning, and totality. The essay concludes that
the maternal wound is neither a metaphysical return of presence nor a refutation of
theory. It is the point at which theory becomes answerable to the mortal bodies,
historical relations, and singular losses that its abstractions can organize but never
completely contain.

Keywords: Roland Barthes; Jacques Derrida; Camera Lucida; Circonfession;
punctum; studium; structuralism; deconstruction; Lacan; Marx; Althusser; surplus;
mourning; maternal body; photography; referent

96



PHILOSOPHY
MULTIDISCIPLINARY PERSPECTIVES: BRIDGING SCIENCE, SOCIETY, AND
TECHNOLOGY

I. THE MATERNAL REMAINDER: WHEN THEORY MEETS ITS LIMIT

The most revealing irony in the late history of French theory is not simply that
Roland Barthes and Jacques Derrida eventually wrote personally. It is that their most
personal texts arrive at precisely the point where their theoretical projects had made
the personal difficult to authorize as a source of truth. Barthes had dismantled the
sovereignty of the author, exposed the ideological naturalization of cultural signs, and
treated criticism as an activity that reconstructs the relations by which meaning is
produced. Derrida had made the instability of origin, presence, identity, and self-
relation the motor of deconstruction. Yet Camera Lucida and Circonfession are both
organized around a fact that no theoretical sophistication can make disappear: a mother
has a body, the body ages, the body suffers, and the body dies. The stronger thesis,
therefore, is not that “theory becomes personal,” but that theory encounters a material
remainder of its own operations. The maternal is consequently a theoretical limit rather
than a biographical ornament. The chronology gives this problem unusual force.
Barthes’s mother died in October 1977; Camera Lucida appeared in 1980, only weeks
before Barthes himself was struck by a laundry van while crossing near the College de
France on February 25 and died from complications on March 26 (Samoyault, 2016).
The accident should not be romanticized as destiny. Its importance is historical and
formal: the author of a book about the photograph as a trace of what-has-been became,
almost immediately, a dead body whose name and image would survive as traces.
Derrida’s response, “The Deaths of Roland Barthes,” written in 1981 and later
collected in The Work of Mourning, reads Camera Lucida through mourning, punctum,
the photographic “that-has-been,” and the unstable relation between presence and death
(Derrida, 2001). This creates the decisive hinge for Circonfession. One theorist’s
absent mother becomes part of another theorist’s intellectual history of mourning. This
sequence changes how “return of the referent” should be understood. The referent does
not return as pure presence, and the mother does not become a metaphysical guarantee
that language can finally reach. Rather, the singular body reappears as a pressure inside
representation. Structuralism and deconstruction are not sciences of signs opposed to
life; they are methods that ask how difference, substitution, absence, and mediation
organize what appears present. The mother’s death radicalizes the question because the
loss is not reducible to the disappearance of a signified. It is the loss of a historically
singular body that was itself constitutive of the subject who theorizes signs. It is to ask
what remains after the subject has been rigorously decentered.

Barthes’s own definition of structuralism provides the methodological key.
Structuralism is less a doctrine than an activity: it begins with découpage, the cutting
of an object into fragments, and proceeds to agencement, the recomposition of those
fragments into a simulacrum through which relations become visible (Barthes, 1972a).
This formulation is more consequential than it first appears. The structuralist does not
merely uncover a ready-made architecture hidden beneath a cultural object; the critic
performs a transformation. The object is cut, redistributed, named, and reconstructed.
Structural analysis therefore generates an increment. What should this increment be
called when it is neither simply present in the original object nor reducible to arbitrary
invention? Barthes’s structuralist activity has a formally analogous consequence: the
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analytic procedure produces a new configuration that becomes an object in its own
right. The development from Mythologies through S/Z and “The Third Meaning”
makes this increasingly visible. Mythologies exposes how first-order signs become
material for second-order myth, through which historically produced relations are
naturalized as common sense (Barthes, 1972b). S/Z turns reading into an
extraordinarily detailed machine: Balzac’s Sarrasine is divided into lexias and
traversed through several codes, while La Zambinella becomes a site where gender,
voice, costume, desire, and narrative expectation refuse stable classification (Barthes,
1974). Barbara Johnson’s account of critical difference helps explain why such
mapping destabilizes the oppositions it initially seems to describe (Johnson, 1980). In
“The Third Meaning,” Barthes distinguishes informational and symbolic meanings
from an “obtuse” meaning that cannot be securely converted into a communicable code
(Barthes, 1977). Zenkin’s account is valuable here because it resists the simplistic
division between an objective early Barthes and a subjective late Barthes; the late
emphasis on body and affect can instead be understood as a return of dimensions
structural analysis had never fully eliminated (Zenkin, 2012). The concept of surplus
therefore names something generated at the point where analysis works. Découpage
makes a new object visible; agencement makes relations explicit; interpretation
produces a configuration that did not exist in precisely that form before interpretation.
Yet the surplus cannot be mastered by the procedure that produced it. The more
rigorously the analyst cuts, the more clearly a remainder can appear. This is why Marx
becomes relevant without becoming a master-key. Surplus value names an excess
generated within an economic relation; theoretical surplus names an increment
generated within an analytic operation. Lacan’s objet petit a, Kristeva’s Thing, and
Derrida’s restance offer different vocabularies for related formal problems (Lacan,
1977; Kristeva, 1982; Derrida, 1982). These concepts are not synonyms, and their
differences must remain visible. What they share is a resistance to the fantasy of total
assimilation. It is what appears when coding reaches its own limit.

II. BARTHES: PUNCTUM, PHOTOGRAPHY, AND THE IMPOSSIBLE
SCIENCE OF THE UNIQUE

Camera Lucida becomes fully legible only when placed against Barthes’s earlier
semiological itinerary. Mythologies taught readers to distrust the naturalness of cultural
images; S/Z made decomposition and recomposition into a method; “The Third
Meaning” identified a signifying remainder that resists ordinary coding. Camera
Lucida does not introduce the problem of the uncodable from nowhere. It returns to an
existing difficulty under the pressure of mourning. The studium names the
photograph’s cultural, historical, and informational field: what a competent viewer can
identify through genre, costume, politics, social detail, and photographic convention.
The punctum does something different. It wounds. It is not an additional fact but a
change in the relation between viewer and image. If punctum were merely a hidden
sign, a more sophisticated semiology could decode it and return it to the system. For
him the image is absolute punctum, while for the reader its reproduction would become
another photograph available to the studium. The withheld photograph also
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complicates the usual opposition between presence and representation. It would be easy
to say that Barthes discovers the “real” mother behind the sign. That is too simple. The
photograph is itself a medium, an artifact, a historical object, and a culturally coded
image. What makes it singular is not that it escapes mediation but that mediation
becomes inseparable from a specific relation of mourning. Samoyault’s biography
helps place this maternal relation within Barthes’s life rather than treating it as a sudden
sentimental departure (Samoyault, 2016). Mourning Diary makes the relation even
more explicit: grief appears as fragments that circle the loss without completing it
(Barthes, 2010). Camera Lucida can therefore be read as a theoretical afterlife of the
diary, transforming affective fragmentation into a claim about photography: the
photograph gives the absent body a peculiar form of presence while simultaneously
establishing that the body belongs to the past. The most powerful photograph is
precisely the one whose public reproduction would alter the relation that gives it power.
Batchen’s scholarship on Camera Lucida helps situate this problem within the broader
ontology of photography (Batchen, 2009). Photography is neither pure presence nor
pure code. It is a material trace of a body that existed, yet its meaning is mediated by
culture, memory, desire, and historical circumstance. The referent therefore returns
without becoming metaphysical presence. The mother is neither outside representation
nor completely mastered by it. She appears as the body that representation cannot finish
converting into information. This is why Barthes’s late work should not be called a
retreat from semiology. It is semiology discovering a limit produced by its own
operation. The Winter Garden Photograph therefore becomes a test case for a theory
of surplus: the more precisely Barthes describes the conditions under which the
photograph wounds, the more clearly he encounters an image whose decisive effect
cannot be transferred to the reader.

Psychoanalysis supplies a vocabulary for explaining why the maternal remainder
is so difficult to assimilate. Freud’s distinction between mourning and melancholia is
foundational: mourning involves the work of detaching libido from a lost object,
whereas melancholia involves a more complicated incorporation in which the lost
object becomes entangled with the ego (Freud, 1957). Neither Camera Lucida nor
Circonfession stages uncomplicated “letting go.” Barthes insists on the persistence of
his mother through the photograph; Derrida writes while Georgette’s decline is
ongoing. Abraham and Torok sharpen this through the figure of the crypt, in which a
lost object can become encrypted rather than simply externalized and completed
(Abraham & Torok, 1994). The withheld photograph is suggestive in exactly this sense.
Its force depends on the impossibility of converting private loss into a public inventory
of signs. Lacan provides a more exact vocabulary for the punctum. In Seminar XI,
automaton describes the repetitive functioning of the symbolic network, while tuché
names an encounter with the Real that interrupts that repetition (Lacan, 1978).
Barthes’s studium can be compared to automaton insofar as it belongs to the culturally
available field of photographic meaning; punctum resembles tuché insofar as it arrives
as a wound rather than as a stable piece of information. The comparison must remain
non-identical. Barthes does not simply anticipate or “mean” Lacan, and Lacan’s Real
should not be reduced to Barthes’s punctum. The photograph does not become more
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useful when decoded; its force depends on its failure to become entirely available.
Kristeva’s Powers of Horror explains why the maternal body is an especially powerful
figure for this remainder. The maternal is the intimate other against which the speaking
subject establishes a boundary; it is constitutive of the symbolic subject while also
having to be differentiated from that subject (Kristeva, 1982). In Black Sun, Kristeva
extends the problem into melancholia, where the lost maternal Thing can remain
insufficiently symbolized and continue to haunt language (Kristeva, 1989). Winnicott’s
transitional object offers another useful analogy: the object is neither simply external
nor simply internal, but occupies a boundary space where presence and absence can be
negotiated (Winnicott, 1971). Barthes’s photograph works similarly at a structural
level. It is materially external, but its punctum is inseparable from a singular relation
between son and mother. The mother is not recovered; she becomes the name for a
relation that cannot be completed.

III. DERRIDA: CIRCONFESSION, THE DEATHS OF ROLAND
BARTHES, AND THE TEXTUAL BODY

If Camera Lucida stages remainder as an absence at the center of a public book,
Circonfession stages it as an excess at the margin beneath someone else’s system.
Geoffrey Bennington’s Derridabase was designed as a systematic exposition of
Derrida’s thought, while Derrida’s own text appears beneath it as a counter-text
organized into fifty-nine periods (Bennington & Derrida, 1993). The architecture
matters. It creates an almost literal hierarchy: system above, confession below. But
Derrida does not simply replace philosophy with autobiography. Circonfession
demonstrates that the system cannot fully generate the singular subject it claims to
explain. It i1s an address mediated by absence, memory, religion, language, and the
history of the body. Derrida’s earlier concepts—différance, trace, supplement,
restance—already insist that presence is never self-identical and that every origin bears
what it excludes (Derrida, 1976, 1982). Circonfession does not abandon these concepts.
It gives them a mortal body and a date. Death does not suspend différance; mortality
makes différance historical. The body can be represented through traces and still cease.
The referent can remain mediated and still be mortal. It is a demonstration of the
pressure produced when a system is forced to carry the life it cannot fully formalize.
The historical hinge is Derrida’s “The Deaths of Roland Barthes.” Barthes died after
being struck by a laundry van in Paris in February 1980 and died from complications
about a month later; Derrida wrote his memorial essay in 1981, later collected in The
Work of Mourning (Derrida, 2001). The accident turns Camera Lucida’s memento
mori structure into an extraordinarily literal chronology. A book about photographs as
traces of bodies already marked by death is followed almost immediately by the
author’s own conversion into a dead referent. Derrida’s essay reads Barthes through
punctum, studium, the photographic “that-has-been,” and mourning. It is therefore not
merely a tribute. Derrida recognizes that to address a photograph is to address someone
who cannot answer in the same temporal register. The image says that the body was
there and, in saying so, announces that the body belongs to a past from which it is
absent. Barthes creates a hole at the center; Derrida creates an excess at the margin.
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The phrase “death of the author” acquires a disturbing literal afterlife in the
sequence connecting Barthes, Derrida, and Camera Lucida. Barthes’s essay challenged
the assumption that a text should be interpreted through the author’s intention and
biography; meaning belongs to writing and reading rather than to a sovereign origin
(Barthes, 1977). Foucault reformulated the problem through the author-function
(Foucault, 1977). Camera Lucida does not simply reverse this movement and reinstall
biography as the final explanation of meaning. It asks what happens when the theorist
who dismantled authorial origin becomes himself a mortal body whose life is entangled
with the objects he analyzes. Barthes’s mother died in 1977, providing the immediate
occasion for the Winter Garden Photograph, but his own accident in February 1980
gives the book a second retrospective dimension. Its importance is formal and
historical: a thinker writing about the photograph as a presence marked by death
became, almost immediately, a posthumous referent within the archive. Derrida’s “The
Deaths of Roland Barthes,” written in 1981, is consequently central rather than
supplementary. It is not merely an elegy. It is a reading of Camera Lucida that makes
the book part of Derrida’s own thinking about mourning (Derrida, 2001). The plural
“deaths” refuses the idea that biological cessation exhausts what it means for a person
to die. There are deaths in memory, in photographs, in names, in addresses, and in the
survival of the text. The photograph becomes the medium in which presence and
absence are simultaneously true: this body was here, and therefore this body belongs
to a past from which it is absent. Derrida’s memorial reading turns Barthes into
precisely the absent other that Camera Lucida had theorized. This makes Circonfession
historically and conceptually richer. Augustine’s Confessions supplies the model of
confession, but Derrida redirects it toward the mother, circumcision, bodily memory,
and the possibility of an unread address (Augustine, 1991; Derrida, 1993). The
historical sequence can therefore be stated with precision: Barthes writes Camera
Lucida after his mother’s death; Barthes dies shortly after its publication; Derrida
writes about Barthes’s death and reads Camera Lucida through mourning; Derrida later
writes Circonfession while his own mother is dying. The relation is not merely
thematic. It is a transmission of mourning. Barthes’s text becomes an object of
Derrida’s mourning; Derrida’s mourning reactivates Barthes’s photographic theory;
Circonfession becomes a later textual enactment of a logic Derrida had already found
in Camera Lucida. Their differences remain essential. Barthes writes after the mother’s
death and searches backward through photographs; Derrida writes while the mother is
dying, from anticipated absence. Barthes withholds the decisive image; Derrida
proliferates the confession. The history itself begins to resemble the theory: a presence
becomes a trace, a trace becomes a memorial text, the memorial text becomes a new
address, and the address encounters another impending absence.

IV. THE COUNTERFIELD: MARX, ALTHUSSER, LACAN, FOUCAULT,
DELEUZE, ADORNO, AND THE COMMENTATORS

A strong account of the late Barthes and Derrida must survive the Marxist
accusation. Fredric Jameson argues that structuralism risks bracketing history and the
referent in favor of a closed synchronic system (Jameson, 1972). Terry Eagleton warns
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that poststructuralist celebration of signifier-play can become a substitute for political
transformation (Eagleton, 1983). Perry Anderson describes a broader movement in
Western Marxism from class struggle and historical agency toward language, culture,
and increasingly abstract questions of subjectivity (Anderson, 1983). These criticisms
cannot be answered by saying that Barthes and Derrida eventually became “personal.”
Private grief is not automatically political, and the mother is not a magical solvent that
dissolves ideology. The stronger claim is that the late texts restore materiality without
restoring naive realism. Derrida’s Circonfession makes the same point differently:
Georgette is represented through language, memory, Augustine, prayer, bodily
inscription, illness, and dates, yet mediation does not make mortality unreal. Marx’s
surplus value provides the most rigorous comparative model for this problem if its
specificity is preserved. Surplus value is not a mysterious object outside capital; it is
generated within the labor process and simultaneously exceeds the immediate
accounting of that process (Marx, 1976). The analogy to theoretical surplus is therefore
formal rather than ontological. Découpage and agencement produce an analytic
increment. The studium produces the conditions within which punctum can appear.
Writing produces traces that cannot be reduced to the writer’s intention. Derrida’s
restance names the persistence of an inscription beyond any final act of interpretation
(Derrida, 1982). The concepts should remain distinct, but they can be placed around a
common problem: systems generate remainders they cannot completely metabolize.
Althusser makes the problem sharper. Structural Marxism thus becomes an unexpected
ally of the remainder thesis. Adorno offers a different model of resistance to
totalization. Minima Moralia uses fragments because damaged life cannot be
adequately represented by an undamaged philosophical totality (Adorno, 1974).
Fragmentation is therefore not merely a style; it is an epistemological response to
historical damage. Barthes’s lexias and Derrida’s periods can be placed beside this
without being assimilated to Adorno. Their discontinuity similarly refuses the fantasy
that an abstract system can absorb the singular without distortion. The maternal body
must consequently remain historical. It belongs to institutions, family structures,
medicine, class, gender, labor, and time. If surplus became a synonym for ineffable
singularity, the essay would collapse into aesthetic mysticism. The remainder is
generated when formal, ideological, and linguistic systems encounter the lives they
organize but cannot exhaust.

The comparison becomes sharper when placed beside theorists who maintained
different relations between theory and biography. Althusser is the closest structural
Marxist parallel because his theory makes the subject an effect rather than an origin.
Through interpellation, individuals become subjects by being hailed within ideological
apparatuses (Althusser, 1971). Yet The Future Lasts Forever is saturated by the
singular history that structural theory cannot simply erase. Lucienne appears as a
formative maternal figure, and the memoir turns guilt, memory, marriage,
psychoanalysis, and murder into material that theory cannot keep outside the frame
(Althusser, 1993). Althusser therefore does not simply “return to humanism.” He
reveals a structural contradiction: the subject theorized as an effect returns as the
subject who must narrate the consequences of being produced. The question is always
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how a system can remain rigorous without pretending to have exhausted the object it
describes. Foucault offers the sharpest counterpoint on authorship. “What Is an
Author?” reformulates the author as an author-function, a historically variable principle
regulating the circulation and classification of discourse rather than a sovereign person
standing behind it (Foucault, 1977). Barthes’s “Death of the Author” and Foucault’s
author-function therefore share a decisive anti-humanist impulse. Yet Camera Lucida
introduces an irony that the author-function does not require: the authorial body
becomes the site of mourning precisely when authorial origin has been theoretically
decentered. The question is not whether Foucault is wrong, but whether authorship as
a discursive function can exhaust what happens when the person whose name circulates
in discourse becomes a mourner and then becomes a dead body. Deleuze offers another
counterexample. His philosophy privileges impersonal events, becomings, and pre-
individual singularities rather than confession as the privileged form of truth; Deleuze
and Parnet repeatedly displace the autobiographical person in favor of what passes
through a life (Deleuze & Parnet, 2011). Barthes and Derrida cross that threshold.
Benjamin and Sontag add a photographic axis. Benjamin’s aura identifies a singularity
threatened by mechanical reproduction, while Barthes’s punctum identifies a wound
surviving within the photographic field and becoming radically private in the maternal
case (Benjamin, 1999). Sontag emphasizes appropriation, consumption, ethics, and
aestheticized suffering (Sontag, 1977). Barthes’s turn to the mother does not simply
defeat Sontag; it identifies a register that social critique alone cannot capture. Johnson
helps explain why Barthes’s codes do not become a final closed system (Johnson,
1980). Samoyault anchors the theoretical trajectory in the biographical history of
Barthes (Samoyault, 2016), while Batchen situates Camera Lucida within debates
about photographic ontology and death (Batchen, 2009). It becomes a force that
changes the form and limits of theory.

V. THE MORTAL REMAINDER: WHY THEORY DOES NOT FAIL
WHEN IT CANNOT CONTAIN THE MOTHER

The temptation at the end of the argument is to say that Barthes, Derrida, and
Althusser simply recanted their theories when confronted with their mothers’ bodies.
That conclusion is rhetorically attractive and intellectually inadequate. None restores
the sovereign humanist subject that earlier theory had dismantled. Barthes does not
make biography the master-key to textual meaning; Derrida does not achieve
transparent self-presence through confession; Althusser does not escape ideology into
an untouched authentic self. What returns is not the old subject but the remainder
produced by attempts to dissolve or formalize subjectivity. This is why surplus is the
strongest final concept. Découpage and agencement generate an analytic object that
exceeds the fragments from which it was made. The studium leaves the punctum. These
concepts must never be collapsed into one another, but they can be read as a
constellation around a formal problem: systems produce remainders that cannot be
completely metabolized by the systems themselves. The maternal body is the
privileged figure of this remainder because it is simultaneously intimate and historical,
biological and represented, constitutive of subjectivity and resistant to possession.
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Barthes’s mother exists for the reader through photographs and words, yet the decisive
photograph cannot be shown. Derrida’s mother exists through confession, Augustine,
memory, bodily marks, and textual traces, yet her dying body cannot be reduced to
those representations. Althusser’s mother enters memoir as a psychic and historical
figure, yet the memoir cannot simply be dismissed as another ideological effect without
losing the specificity it seeks to narrate. Kristeva explains the structural force of the
maternal Thing; Lacan explains why the encounter cannot be symbolically closed;
Marx explains how excess can be generated within a system; Adorno explains why
fragmentary form may become necessary when totality falsifies damaged life. The
Marxist objection remains essential. If surplus becomes a synonym for ineffable
singularity, the argument collapses into mysticism. The claim is not “presence against
language,” but materiality within signification that nevertheless exceeds any single
symbolic operation. This distinction makes the final relation to Foucault and Deleuze
clearer. Their impersonal approaches remain valid: a life can be analyzed as a
discursive function or a field of events without being reduced to a sovereign essence.
Barthes and Derrida reveal a different problem. There are moments when the singular
body itself becomes the force that reorganizes the discourse through which it is
described. The wound is not simply represented; it changes the form of representation.
Camera Lucida refuses the decisive photograph. Circonfession places confession
beneath the system. Mourning enters the architecture of theory and alters its geometry.
The final thesis should therefore not be “the return of the subject.” That phrase would
turn the essay into a conversion narrative from structuralism to humanism. The stronger
thesis 1s the return of the remainder. The subject does not return as sovereign origin;
the material, historical, embodied residue of subjectivity returns as something theory
cannot completely erase. At its most rigorous, theory does not close the system. It
registers what its own rigor produces and cannot absorb. The mother stands at the end
of theory not as its mystical truth but as the name of a limit: the point at which
abstraction becomes answerable to the body that makes abstraction possible. Barthes
and Derrida do not restore presence. At its limit, theory becomes most rigorous when
it refuses to close over the wound.
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MOTHUBALISA TA II POJIb Y CTPYKTYPI JISAJIBHOCTI
OCOBUCTOCTI

BoaxkoBa Anacracis
3100yBay Apyroro (MaricTepchbKoro) piBHs BHUIIOI OCBITH
XapKiBChKOI'0 HalllOHAJIBHOTO Neaaroriunoro yHisepcutety iM.I".C.CxoBopoau

MoTuBalis po3risIa€ThCs K CKIAAHUMN MCUXOJIOTTYHUN KOHCTPYKT, 10 BKJIIOYAE
CIPSIMOBAHICTh, IHTEHCUBHICTh 1 CTIWKICTh TTOBEAIHKM 1HIWBIAA, BU3HAYAE XapaKTep
HOTO aKTHMBHOCTI Ta BHOIp MEBHHUX CIOCOOIB JOCSITHEHHS MOCTABJICHHUX Iuten [1].
Teopia MoTHBaIlll CIPSIMOBaHA Ha PO3KPUTTS BHYTPILIHIX 1 30BHIIIHIX YAHHHKIB, SIKI
BU3HAYAIOTh AKTHUBHICTH OCOOMCTOCTI B pI3HUX cepax 1l KUTTEAISITLHOCTI.

[IpobGnema MOTHBALIIT TPEACTABICHA Y MPALSIX YKPAIHCHKUX HAYKOBIIIB, 30KpEMA,
JI. 1. boxoBuu, B. M. [pyxunina, B. 1. KosansoBa, T. b. Xomynenko Ta iHIIux
JOCIITHUKIB. 3HaYHYy yBary B ICHUXOJIOTTYHUX JIOCHIIKEHHAX MPUILIEHO MpoOieMi
I[IHHICHUX OpI€HTAIlI}, IX BIUTUBY HAa CTAaHOBJIEHHS 1 po3BUTOK ocoducTocTi (M. Pokiy,
B. A. Snos, O. B. AiiricToBa).

MoTuBariiiina cdepa OCOOMCTOCTI XapaKTEPU3YEThCS TAaKUMU OCHOBHUMU
BJIACTUBOCTSIMU,  SIK:  0araTOpiBHEBICTb, JMHAMIYHICTE Ta  1€PApPXIYHICTb.
bararopiBHeBicTh mependavyae HAsIBHICTb MOTHBIB PI3HOTO piBHA. JlMHaMiuHICTbH
BUSIBJISIETHCS Y 3/IaTHOCTI MOTHBAIIAHOT chepu 3MIHIOBATHUCS 3aJI€KHO BiJl dKUTTEBOTO
JOCBIAY 0COOMCTOCTI. [€epapX14HICTh MOJSTae y TOMY, 0 B KOHKPETHUI MOMEHT IIE€BHI
MOTHMBM HaOyBalOTh JOMIHYIOUOIO 3HAUECHHS Ta BHU3HAYAIOTh CHPSIMOBAHICTh
MOBEIIHKH [2].

MoTuBalil0 AOUIIBHO PO3TISAaTH HE SK MEXaHIYHY CYKYIHICTb OKpPEMHX
CTUMYJIIB 1 Oa)kaHb, a SIK LIUTICHUIA Ta 0araTOKOMIIOHEHTHUM MCUXOJIOTTYHHUIA TIPOLEC.
Jlo ¥Woro CTpPYKTYpHHMX CKJIQJOBUX HaJIeKaTh MOTPpeOW, MOTHUBH, IIiT, 1HTEPECH,
IIHHICHI Opi€HTAIli Ta YCTAaHOBKM OCOOMCTOCTI. Y MTpoleci >XUTTEMISIBHOCTI
MOBEJIIHKA OCOOMCTOCTI BU3HAYAETHCS HE OJHUM MOTHBOM, a IX CYKYIHICTIO, SIKi
YTBOPIOIOTH MoTHBaIliiiHe 1osie. OKpeMi MOTHBH MOXKYTh B3a€MOJISTH MIXK COOOI0,
BCTYIIATH Y CYIIEPEYHICTh a00 B3a€EMHO IOCHIFOBATH CBIM BIUIMB Ha MOBEMIHKY [3].

Oco0nuBe MicIle y CydyacHOMY JIOCHIKeHHI MOTHUBAIlIHOT chepH Tociiae Teopis
camonerepMminaiii (Self-Determination Theory, SDT), xoHnentyanpHi 3acaau sKOi
po3pobuin amepukaHchki ncuxonoru E. Jleci Ta P. Pasu [4].

[{leHTpalbHMM  TIOJIOKEHHSM TeOpii € BHOKpEMJICHHS TpPbhOX 0a30BHX
MICUXOJIOTIYHUX TMOTPed OCOOMCTOCTI: MOTPEeOM B aBTOHOMIi, KOMIIETEHTHOCTI Ta
B3a€EMO3B’SI3Kax 13 COIlaJIbHUM  cepeloBuIleM. BiamopigHo a0  Teopii
caMojieTepMiHaIlli, MOTHUBAIlIMHUIM TIpoIeC SBJISIE COOOK KOHTMHYYM, Ha OJIHOMY
MOJIIOC] SIKOTO Mepe0yBa€e aMOTHBAllisl, @ HA 1HIIOMY - BHYTpPIIIHS MOTUBalis. Takuii
MIIX1J Ja€ 3MOTY TPOCTEKHUTH TMOCTYMOBUHN Tepexis BiJl MOBEAIHKH, 3yMOBJIEHOT
MEePEBAXKHO 30BHIIIHIMU YNHHUKAMHU, JI0 TISUTBHOCTI, SIKa IPYHTYETHCS] HA BHYTPIIIIHBO
MPUIHATUX IIHHOCTAX, IHTEPECcax Ta OCOOMCTICHUX CMHUCHIax [4].
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PECYPCHHUH NOTEHUIAJ TPAHC®OPMAIIMHOI'O
BIJTHOBJIEHHS YKPAIHCBKOT'O CYCHLIbCTBA:
TEOPETHUYHI 3ACAIH

Yenypko I'yab0apmun IckakiBHa,
JIOKTOP COIIIOJIOTTYHUX HAYK,

CTapIINil HAyKOBUH CIIBPOOITHHUK,
[HcTuTyT Ccormionorii

HarionaneHoi akageMii Hayk YKpaiHu

[ToBHomacmiTabHa BiiiHa Pocii mpot VYkpaiHu crana HOTYXHUM (PaKkTopoM
CTPYKTYpHOI TpaHchOpMallii yKpaiHCBKOTO CYCIIIbCTBA. [i HACTIAKH OXOILTIOIOTH
nemorpadiuHy CTPYKTypy, CKOHOMIKY, COIllaibHy CTpaThu(ikaIliio, pUHOK TIparli,
CUCTEMY I1HCTHUTYIIHM, TEPUTOpIaJbHy OpTaHi3allil0 CYCIHJIbCTBA, COIlajbHI 3B’SI3KH,
I[IHHOCTI, FPOMAJITHCbKY aKTUBHICTh Ta MEXaHI13MHU B3a€MOIi1 JIepKaBH i CyCIIbCTBA.
CyyacHi OIIIHKH BIIHOBJIEHHSI YKpaiHU TaKOX JI€MOHCTPYIOTh, IO WAETHCS HE JIMIIE
npo ¢i3uyHe BIAHOBICHHS 1H(GPACTPYKTYpH, a PO KOMIUIEKCHE BIJIHOBJICHHS
€KOHOMIYHHX, COIIIaJbHUX Ta 1HCTUTYLIMHUX CHCTEM. 3a JAHUMH CHIJIbHOI OIIIHKH
ypsaay Ykpainu, CiToBoro 6anky, €sporneiicbkoi Komicii Ta OOH, craHOM Ha KiHelb
2025 p. 3aranpHa motpeba YkpaiHu y BIHOBJICHHI Ta PEKOHCTPYKIIli OLIIHIOETHCS
Mmaiike y 588 mupn nos. CHIA Ha HacTynHe IECATUIITTS, IPUUOMY CEpel KIOUOBUX
YUHHUKIB JIOBTOCTPOKOBOTO BIJIHOBJICHHSI BHM3HAYalOThCA JIIOJICBKUM  KarmiTal,
MOBEPHEHHSI HACEJICHHSI, 1HTErpallis BETepaHiB, y4acTh XIHOK Yy PHUHKY Mpall,
THCTUTYLIIHI peopMHU Ta pO3BUTOK MPUBATHOTO ceKTOpy [1].

3a TakuX yMOB MpoOJieMa BIJHOBJIEHHS HaOyBa€ 3HAYHO MIMPIIOrO 3MICTY, HIXK
(i3nyHa pEeKOHCTPYKIis 3pyiHOBaHOI iH(ppPACTPyKTypH. MaeTbcs mpo BiTHOBICHHS
(YHKIIIOHATBFHOT CIPOMOXKHOCTI CYCIIJIBLCTBA Ta BOJHOYAC IMPO MOTO CTPYKTYpHE
OHOBJICHHA. Takui MIiAXiA Y3TOJKYEThCS 13 CydYacHUM OaueHHSIM BIlJHOBJICHHS
VYkpainu sK mpolecy, 1mo Mae OyTH JOJIUHOLICHTPUYHUM, 1HKIFO3UBHUM, CTINKUM Ta
OpPIEHTOBAaHUM Ha JOBTOCTPOKOBY MojiepHizailito [1-2].

V¥ cyyacHHX MiaxoAax 10 MiCISKPU30BOr0 Ta MICISIBOEHHOTO BITHOBJICHHS JIealll
OlbIlIe yBaru MpUIUISETHCS HE JIKIe MaciTabaM pyiHyBaHb 1 00csiraM HEOOX1THOTO
(iHaHCYBaHHS, a i 3[ATHOCTI CYCIIJIBCTB MOOLTI3yBaTH BJIACHI peCypCH, THCTUTYIIIT Ta
Mo cbkuil noteHuian. KoHueniii cycniibHOI pe3uIbEHTHOCTI, 30KpeMa, aKIeHTYIOTh
yBary Ha pecypcax, Mepexax, KOMIIETCHTHOCTSIX, COIIaJIbHOMY KamiTajai Ta
MEXaHi3MaxX KOJICKTUBHOI i1, Ikl BU3HAYAIOTh CIIPOMOJKHICTh CIUJIBHOT pearyBaT Ha
KpU30B1 BUKIIMKH, aJaliTyBaTUCS 0 HUX 1 BIJHOBIOBAaTUCA [3].

Ile mae migcTaBW 3MICTHTH JOCTITHULIBKUN aKIEHT 13 MUTAHHS IO HEOOX1THO
BIJIHOBUTU?» HA MUTAHHA «SKI PECYPCH Ma€ CyCHIIBCTBO JJIsl BIAHOBJICHHS, K BOHU
MOXKYTb OyTH MOO1TI30BaHI Ta MEPETBOPEHI HAa CIIPOMOKHICTD JI0 TpaHchopmartii?»

Came Taka TOCTaHOBKa MpPOOJIEMH BHW3HA4Ya€ HEOOXIAHICTh KOHIEMTyasi3arlii
MOHSTTS «PECYPCHUN MOTEHI1a] BITHOBJICHHSI CYCIUIbCTBAY.
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Y Mexax 3ampOonoOHOBAHOTO IMiAXOTy MPUHIIUIIOBUM € PO3MEKYBAaHHS IOHSTH
«pecypcw» Ta «pecypcHUil mnoTeHIianm». Pecypcu xapakTepu3yioTh HasBHI abo
MOTEHIIIMHO JOCTYIIHI 3acOo0M, MOJKJIMBOCTI Ta YMOBHM CYCIUJIBHOTO PO3BUTKY.
HaromicTh pecypcHMil OTEHITIa BiIoOpa)kae HE JIMIIE 1X HAsABHICTh, a ¥ 3/1aTHICTh
CyCHiIbCTBAa  MOOULII3yBaTH, KOMOIHYBaTH, KOOPJIWHYBaTH Ta  e(PEKTUBHO
BUKOPHUCTOBYBATH 11l pECYpCH JIJIsl JOCSITHEHHS BU3HAYEHUX II1JICH.

Take po3mexxyBaHHS € OJIM3bKUM J0 JoTiku capability approach A. Cena, y mexxax
SIKOT HAsIBHICTh PECypCiB cama 1o co0i He € TOCTATHROIO JUTsl 3a0e3MeUeHHS peaTbHUX
MOYKJIMBOCTEH JIOAMHU a00 CYCIILCTBA. BaXXIMBUM € Te, SSIKHM YHHOM PECypCH
MEPETBOPIOIOTHCS HA peabHI MOXKIUBOCTI JIATH Ta JOCITaTH Oa)XKaHUX Pe3yJIbTaTIB
[4].

OT1xe, pecypCHUH MOTEHIIAT € HE CTATUYHUM 3aracoM, a JUHAMIYHUM MPOIECOM
MIEPETBOPEHHS PECYPCIB HA MOKIIMBOCTI KOJIEKTUBHOI 1i. Came B IbOMY MOJISATA€ OJTHA
3 MPUHIIMIIOBUX BIIMIHHOCTEH 3allpONOHOBAHO1 KOHIIEMIIIT BiJl PECYpPCHOTO MiAXOMY,
OpPIEHTOBAHOTO NIEPEBAKHO HA KUIbKICHE BU3HAYCHHS HAsSIBHUX PECYPCIB.

Taka i1HTepHpeTarliss TaKOX CHUPAEThCS HAa CUCTEMHMM MMIJAXIJ, BIAMOBIIHO 0
SKOTO CYyCHUIBCTBO PO3TIISAAETHCS K CKIIaHA CUCTEMA B3a€MOTIOB SI3aHUX TT1JICUCTEM,
IHCTUTYTIB, TPyl Ta aKkTOpiB. 3MIHM B OJHOMY pECYpPCHOMY BHUMIpPI MOXYTh
MOCHIIIOBATH a00, HAaBITaKu, 0OMEKYBaTH MOKJIMBOCTI BUKOPUCTAHHS THIIINX PECYPCiB.
Hampuknan, mixzHapogHa (iHaHcoBa MIATPUMKA HE 3a0e3leuye aBTOMATHYHOIO
BIIHOBJICHHSI 0€3 HaJIeHOI IHCTUTYLIHHOI CIIPOMOKHOCTI, JIIOJICBKOr0 KariTairy Ta
MEXaHi3MiB KOOpAUHAIlli. AHAJIOTIYHO, 3HAYHUH JTIOJICBKUN MOTEHIlal HEe MOXe OyTH
MOBHOIO MIPOIO peaji30BaHUi 3a BiICYTHOCTI €()eKTUBHUX 1HCTUTYIIIH, EKOHOMIYHHX
MOXJIMBOCTEN Ta COIIAJIBHOI 1HTETpallii.

BaxnuBIiCTh 1HCTUTYLIMHOTO CEPENOBHILNA MOSICHIOETHCS THUM, IO IHCTUTYIII
(bopMyIOTh ITpaBuIa B3aEMO/IIi, CTPYKTYPYIOTh CyCIUIbHI BIIHOCHHU Ta BIIMBAIOTh HA
CTUMYJIA Cy0’€KTIB O €KOHOMIYHOI W colianbHoi akTuBHOCTI. J[. HopT po3risgas
THCTUTYIIT SK MpaBWia, MO CTPYKTYPYIOTh JIIOJICHKY B3a€EMOJiI0, a IHCTUTYIIHHI
BIIMIHHOCTI — SIK OJMH 13 QyHIAMEHTAIBPHUX YHHHHUKIB BIIMIHHOCTEH Y
JIOBFOCTPOKOBUX pe3yJibTaTax pO3BUTKY [S].

Tomy pecypcHui MOTEHITad BiTHOBJICHHS JOIMIBHO PO3IISAAATH SIK CUCTEMHY
KOH(Irypariito B3a€EMOIIOB’A3aHUX PECYpPCIB, PE3YyJIbTATUBHICTh SKOT BHU3HAYAETHCA
XapaKTepoOM iXHBOT B3a€EMOII.

Y CTpyKTypl peCypCHOro IMOTEHIialy BHOKPEMJICHO IIICTh OCHOBHHUX TIPYII
pecypciB.

Ilo-nepwe, 1100cwKi pecypcu, MO OXOTUTIOIOTH JieMorpadiyHui TOTEHITIal, 3SHAaHHS,
KOMIIETEHTHOCTI, TTpodeciiiHi HaBUYKH, OCBITY, 3I0POB’Sl, MOTHBAIIIIO Ta 3JIaTHICTh
HACEJICHHS 0 €KOHOMIYHOI ¥ TpOMaJsIHChKOI aKTUBHOCTI. ¥ BOEHHHUX 1 TTOBOEHHUX
yMOBaX OCOOJIMBOTO 3HA4YeHHs HaOyBarOTh 30€pEKEHHS JIIOJICHKOIO TMOTEHINANy,
MOBEPHEHHSI HACEJICHHS, 1HTETpaIlis BHYTPIIIHHO IMEPEMINIEHUX 0cCi0 1 BeTepaHiB,
PO3BUTOK JIIOACHKOTO KamiTally Ta 3ajy4eHHs MoJiofi. CydacHl OLIHKH BiTHOBJICHHS
VYkpainu TpsSMO TIOB’SI3YIOTh  MEPCHEKTUBH EKOHOMIYHOTO  BIJHOBICHHS 3
MOBEPHEHHSIM TIEPEMIIIIEHUX OCi0, pPEIHTerpalli€lo BETepaHIB Ta IHBECTHIlISIMU B
Tmochkui Kamitan [1-2].
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Ilo-Opyee, coyiokynbmypui pecypcu, N0 SIKUX HaJleXaTh JOBIpa, COJIIIAPHICTS,
colliajbHa 3TYpTOBaHICTh, CIUJIbHI I[IHHOCTI, TPOMaJIsTHChKA 1IEHTUYHICTh, KYyJIbTypa
B3a€EMOJIONIOMOTM Ta couialibHi Mepexi. Came Il pecypcd 3HAYyHOK MiIpOIO
BHU3HAYaIOTh TOTOBHICTH CYCHUIBCTBA 10 KOJIEKTUBHOI Aii.

Y 1mpoMy acrekTi 0cCOOJMBOTO 3HAaYeHHS HaOyBa€ KOHIICHIlIS COIllaJbHOTO
kamitany P. IlatHema, skuii moB’si3ye HOro 3 MepekaMu COIladbHOI B3a€EMOJIIT,
HOpPMaMH B3a€EMHOCTI Ta JIOBIPOIO, 110 MOJIETTIYIOTh KOOPIUHAIIKD KOJIEKTUBHUX 1N
[6]. Ans yKpaiHCBKOTO CYCHUIbCTBA 3HAUYIIICTh IILOTO PECYpPCYy MIATBEPIKYETHCS
CyYaCHHUMH JIOCHIDKCHHSMH  COI[IaIbHOT  3TYpTOBAHOCTI, fAKI JEMOHCTPYIOTh
BOXJIMBICTh JOBIPH, COLIAJBHUX 3B’S3KIB Ta T'POMAJSHCHKOI B3a€EMOJIi B yMOBax
IMOBHOMAcIITaOHOI BiliHu [7].

llo-mpeme, incmumyyiini pecypcu, MO XapaKTEPU3yIOTh CIPOMOXKHICTh
JEp’)KaBHUX 1 HEAEpKaBHUX IHCTUTYLIA 3a0e3leuyBaTH IpaBujia, KOOPIWHALIIO,
YIpaBIIHHSA Ta peai3aliio MOJITHKY BIIHOBIECHHA. [HCTUTYIIMHUN MAX1] JA€ 3MOTY
HAroJIOCUTH, 110 Pe3yJIbTaTUBHICTh BUKOPUCTAHHS PECYPCIB 3AJICKUTH HE TIIBKH BiJ
iXHBOTO 00CATY, a ¥ BiJl IKOCTI IHCTUTYIIIHHOTO cepenoBuia [5].

Ilo-uemeepme, coyianrbHO-eKOHOMIYHI pecypcu, SKI BKIIOYaOTh (PiHAHCOBI
MOXJIMBOCTI, 3aHHATICTh, MIANMPUEMHHUIILKUN TOTEHIIa, BUPOOHHUY 0aszy, JTOXO/H
HacelleHHs, COLiaNbHy iH(PACTPYKTYypy Ta €KOHOMIdHi 3B’S3KH. IXHE 3HAaUYeHHS
MOJISITA€ Y CTBOPEHHI MaTepiajJbHOI OCHOBU BITHOBJICHHS Ta 3a0€3IMEUCHHI COIiaIbHOT
cTabuibHOCTI. Bo/HOYAac cyyacHa €KOHOMIYHA MOJITHKAa YKpaiHM naenanl Ouiblie
OpPIEHTYETHCS HA TOE€JHAHHA BIJHOBIEHHA (PI3UYHOTO KamiTaly 3 PO3BUTKOM
MPUBATHOTO CEKTOPY, 1HBECTHULIIH, 3aiHATOCTI Ta JHOJACHKOro Kamitaty [2].

llo-n’ame, inHOBayitini pecypcu, TIOB’S3aHI 3 HAYKOBUMHU 3HAHHSIMU,
TEXHOJIOTISIMU, LHU(POBI3AIli€l0, I1HHOBAIIWHUM  MIANPUEMHHUIITBOM, HOBUMU
MOJEJISIMH YIIPABIIHHS Ta 3[JaTHICTIO CYCHUILCTBA FT€HEPYBATH i yIIPOBAKYBaTH HOBI
pimenHs. [ns Ykpainu uei pecypc 0ocOOMMBO Ba)KJIUMBUN, OCKUIBKU B1JHOBJICHHS
CTBOPIOE MOJKJIMBICTh HE TMPOCTO BIITBOPUTH JOBOEHHI CHCTeMH, a CHOpMyBaTU
TEXHOJIOT1YHO Ta IHCTUTYILIMHO MOJEPHI30BaHE CYCIIBCTBO.

Ilo-wocme, midicnapooni pecypcu, SKI OXOIUTIOIOTh (DIHAHCOBY, TEXHIUHY,
€KCIIepTHY, TYMaHITApHY Ta IHCTUTYIIIWHY MIIATPUMKY, MDKHAPOJHE MapTHEPCTBO,
TpaHcdep 3HaHb 1 TEXHOJIOTIM, a TaKOXK 1HTErpaiio YKpaiHu 10 €BPOMEHCHKOTrO Ta
rJI00aJIbHOTO MPOCTOPY. BogHOYAC MI>KHAPOIHI PECYypCH IOIIIBHO PO3TIISAATH HE K
30BHIIIHIO 3aMiHY BHYTPIIIHIX PECYpPCiB, a IK YAHHUK X TTOCUJICHHS Ta PO3LIUPEHHS.
Takwuit miaxia BIAMOBIIa€ CydacHIN MOJIeNi BITHOBJICHHS YKpaiHU, Yy sSKii MiKHApOIHA
MIATPUMKA TOEIHYETHCS 3 BHYTPIMIHIMH pedopmMamMu, PO3BUTKOM JI€pKaBHOI Ta
MICIIEBOI CITIPOMOXKHOCT1 ¥ MOO1TI3a111€F0 TPUBATHOTO CEKTOPY [1-2].

TakuM YMHOM, pECYpCHHUI MOTEHIIa]d BiIHOBIEHHSA (OPMYETHCS HE HUISIXOM
MIPOCTOTO JI0JIJaBaHHSI OKPEMUX pecypciB. BuzHauanibHUM € XapakTep iX B3aeMOJli Ta
3JIaTHICTH CYCIIJILCTBA MEPETBOPIOBATH PECYPCHY 0a3y Ha KOJIEKTHUBHY JIIIO.

[{e momoKeHHsI y3roIKY€ETHCS 3 KOHIICTIIIEIO CYCIUIBHOT PE3WIbEHTHOCTI, Y SIKIN
3JIaTHICTh CIUIBHOTH MPOTUCTOSTH KPU3aM PO3TIISAIAETHCA K PE3yJbTaT B3aEMO/IIT
€KOHOMIYHOTO PpO3BUTKY, COLIAJbHOrO KamiTanmy, iH(opmalii Ta KOMyHiKalii,
KOMITETEHTHOCTI CIIJIBHOTH U 1HIIUX pecypciB [3].
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[le 3ymOBIIO€ HEOOXITHICTH BUAUIICHHS MEXaHi3MIB (DOpMyBaHHS PECYpPCHOTO
noTeHIiany. Jlo KIIOYOBHMX MEXaHI3MIB BiJHECEHO MOOLTI3alli0, KOOPJAMHAIIIO,
IHTerpaIlio, IHCTUTYI[IOHATI3AIlII0 Ta BIATBOPEHHS PECYPCIB.

Mobimizamiss 3a0e3nedye 3alydeHHs HasBHUX 1 IOTEHIIMHUX pecypciB 0
nporieciB BigHOBIeHHsA. KoopauwHalis chnpsMoBaHa Ha Y3TrOMKEHHS I PI3HHUX
Ccy0’€eKTIB Ta YHUKHEHHs (hparMeHTaIlii pecypcHUX IMOTOKIB. [HTerpariisa 3ade3neuye
MOEHAHHS PI3HUX PECypCiB, TPYI Ta COIIAJbHUX 1HTEpeciB. [HCTUTYLIOHAI3AIIS
MEPETBOPIOE CHUTYAaTHUBHI MPAKTHKKA MOOUTIZAIli Ta B3a€EMOJONOMOTH Ha CTIHKi
mpaBUiia, OpraHizamii Ta MexaHi3MH. BigTBopeHHs 3a0e3nedye JOBrOTPUBATY
3JIaTHICTh CYCH1IbCTBA HAKOMIMIYBATH Ta TIOHOBIIIOBATH PECYPCH.

CaMme MexaHI3MH MEePEeTBOPIOIOTh CYKYITHICTh PECYPCIB HA PECYPCHUI MOTEHITIAI.
BinmoBigHO, aBTOpCchKa KOHIENTyalbHa MOJIETh MOXe OyTH MpeAcTaBieHa JOTIKOIO:
30BHIIIIHI YUHHUKHA — PECYPCHU CYCHIIBCTBA — MEXaHI3MHU (POpMYyBaHHS MMOTEHLIATY
— pECypCHUI MOTEHIlal BIAHOBIECHHS — CyO’€KTH peani3auli — CycCHUIbHa
CIIPOMOXKHICTh — TpaHchOpMalliifHe BIAHOBIICHHS.

BaxnuBe Micme B I MoJenl 3aiiMaloTh Cy0’€KTH peami3allii pecypcHOIo
noTeHIiany. BigHoBleHHs € 06ararocy0’€KTHUM MPOLIECOM, Y SKOMY B3a€EMOJIIOTH
Jiep>KaBa, TEPUTOpIalibHI IPOMajH, 613HEC, TPOMAISHCHKE CYCIIIILCTBO, BOJIOHTEPCHKI
oprasizaiii, MDKHapOJHI TApTHEPU Ta HaceleHHsA. BiANMoBiAHO, CycCHUIbHA
CIIPOMOXHICTB (POPMYETHCS HE JIUIIIE «3TOPH», Yepe3 e KaBHY MOJITUKY, & U «3HU3Y»
— 4Yepe3 caMoopraHizaiilo TpoMmaj, BOJOHTEPCTBO, JIOKaJbHI 1HIIIATUBH,
MiITPUEMHHUIITBO Ta TPOMAITHCHKY Y4acCTh.

Y 1pOMy KOHTEKCTI BAXKJIMBO PO3PI3HATU PECYPCHUN MOTEHI[iad 1 CYCHUIbHY
CIPOMOXHICTh. PecypcHuil MOoTeHI[ian XapaKTepU3ye MOXKIUBOCTI CYCHIIBCTBA, TOJI
AK CyCHUIbHA CHPOMOXHICTh — WMOTro 3[aTHICTh peani3yBaTH LI MOXKJIUBOCTI Yy
KOHKPETHHX yMOBaX.

Bucokuii pecypcHuil MOTEHIad MOXKE 3aJIMIIATHCS HEpeaai30BaHUM 3a YMOB
cIaOKUX 1HCTUTYIIIN, HU3bKOI TOBIPH, BIJICYTHOCTI KOOpAMHAIlT a00 KOHMIIKTY MIXK
cy0’extamu. OTKe, MK HasBHICTIO PECYpCIB 1 pe3yJibTaTaMHd BiJTHOBJICHHS ICHY€
CKJIQJIHUM MEXaHi3M iX MEePEeTBOPEHHS Ha KOJEKTUBHY CIPOMOKHICTh. Takuit miaxin
BiAMOBiae capability approach A. Cena, BIATIOBITHO J0 SKOTO BaXKJIMBO OIlIHIOBATH
HE JIMIIe 00CAT PeCypciB, a i peajbHI MOKIIMBOCTI iX BUKOPUCTAHHS JIJIST TOCSATHEHHS
CYCIUIBHO 3HAUYIINX PE3yJbTaTiB [4].

Came TOMY BIIHOBJICHHSI YKPAiHCHKOTO CYCHIJIBCTBA JIOIIJIBHO PO3TIISJIATH SIK
TpaHcdopmaliiine BimHOBNeHHA. Moro CyTHiCTH monsrae He y BiJTBOpEHHI
JIOBOEHHOTO CTaHy, a y ¢oOpMyBaHHI HOBOI SKOCTI CYCIUIbCTBA, 3/aTHOTO
(YHKIIIOHYBAaTH B yMOBaX 3MIHEHOTO JeMOorpadiyHOro, EKOHOMIYHOTO, COLIaIbHOTO,
MOJIITUYHOTO Ta T€OMOIITHYHOTO CEPEIOBHUIIIA.

VY 1bOMy pO3yMiHHI BIJHOBJICHHSI HE 3BOJAMTHCS IO PEKOHCTPYKIIIi BTPAYEHOIO.
BoHo nepenbavae MOKIUBICTh BUKOPUCTAHHS KPU3HU SIK MOIITOBXY JI0 CTPYKTYPHHUX
3MiH, MOJICpHI3aIlil IHCTUTYII1H Ta POPMYBaHHS HOBUX MOJINICH CYCIIUTLHOT B3a€MO/III.
Came Taka JIOTiKa Ja€ MIiJICTAaBH BIJPI3HATH TpaHCcoOpMalliiiHe BITHOBJICHHS BiJ
MPOCTOTO MOBEPHEHHS JI0 MONEPEAHBOIO CTaHy.
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Y upoMy pO3yMiHHI KIHIIEBUMH TpOSIBAMU  BIJHOBJICHHA € II'ATh
B3a€EMOIIOB’SI3aHUX  TPOIECIB: BiAOyI0Ba, coliajJibHA IHTErpallis, ajamnTalis,
MOJICpHI3aIlisl Ta CTaJdud pO3BUTOK. BinOymoBa CTBOprOo€ MaTepiajbHy OCHOBY;
coliajJbHa IHTETpallisl BITHOBIIOE Ta (GOpMY€E 3B’S3KM MK PI3HUMH TpYyIaMH;
afanTarlisi 3a0e3neuye MPUCTOCYBAHHS O HOBUX YMOB; MOJEpHI3allisl CIPSIMOBYE
CyCHIJIbHI 3MIHM Ha SKICHE OHOBJICHHS, CTaJUM PO3BUTOK 3a0e3leuye
JOBTOTPUBAIICTh JOCATHYTHX PE3YJIbTATIB.

OTxe, 3apONMOHOBAaHA KOHIIETIIISI JO3BOJISIE TIEPEHTH BiJl By3bKOTO TPAKTyBaHHS
BIJTHOBJICHHSI SIK CYKYNHOCTI PEKOHCTPYKTHBHHUX 3aXOJlIB JI0 HOTO PO3YMIHHS SIK
CHUCTEMHOTO MpOIiecy TpaHchopMalii CyCIiIbCTBA Yepe3 aKTyasi3alliro, MoeTHAHHS Ta
BIITBOPEHHS OTO pecypciB.

MeTo070TTYHO JOCIIKEHHS! PECYPCHOTO MOTEHI1aTy BIIHOBJIEHHS IPYHTYETHCS
Ha T[IO€JHAHHI CHUCTEMHOIO, pECYpCHOrO0, IHCTHUTYUIWHOIO, MJISJIBHICHOTO Ta
Cy0’€KTHOTO MiAXOIB, a TAKOX MOJIOKEHb TEOPid COIIATIBHOTO KammiTaly, COllaIbHOL
PE3WIBEHTHOCTI, JIFOJICBKOTO KariTaidy Ta collianbHuX TpaHchopmaiiil. Lle no3Bosie
aHaI3yBaTU HE TUIBKU CTPYKTYPY PECypcCiB, a i yMOBH iX MOOLmI3aIlli, MEXaHI3MHU
B3a€MO/IIT, Cy0’ €KTIB peatizallii Ta pe3yJbTaTh BUKOPUCTAHHS.

TakuM 4MHOM, LEHTPATBHOIO TEOPETHUKO-METOAOJIOTIUHOIO 1/I€€I0 € MOJIOKEHHS
PO T€, 10 BITHOBJICHHSI CYyCH1IHCTBA BU3HAYAETHCS HE CTUIHKU a0COTIOTHUM 00CSATOM
HasiBHUX PECYPCiB, CKUIbKH 3aTHICTIO CYCIIJIBLCTBA MEPETBOPIOBATH 1X HA KOJIEKTUBHY
CIIPOMOKHICTB JI0 [Iii, ajianTarlii, MOJepHi3allii Ta pO3BUTKY.

Came 1s 30aTHICTh 1 CTAaHOBUTH CYTHICHUH 3MICT PECYpPCHOrO MOTEHIIAILy
TpaHchOpMaIiifHOTO BIJTHOBJICHHS.

JInst yKpaiHCBhKOTO CYCHIIBLCTBA TaKUM MIAX1A Ma€e 0COOJIMBE 3HAUYCHHS, OCKUIbKU
BiifHa OJTHOYACHO CTBOPIOE MacIITaOH1 AepIIUTHA PECYPCIB 1 AKTUBI3Y€E HOBI (hOopMU 1X
MPOAYKYBAaHHS: BOJOHTEPCTBO, TPOMAJITHCHKY CaMOOPTraHi3ailiio, B3a€MOOTIOMOTY,
PO3BUTOK JIOKAJIbHUX CIUIBHOT, 1HHOBALIHI TPaKkTUKH, HOBI (opmMu B3aeMoii
JIEp>KaBH Ta TPOMAJITHCHKOTO CYCHIJIBCTBA, MDKHAPOJAHE APTHEPCTBO. JlocmiKeHHs
COIAJIbHOI 3TYPTOBAHOCTI B YKpaiHi TaKOX 3aCBIAUYE BaXJIUBICTh TOPU3OHTAIBHUX
3B’SI3KIB, JIOBIPY Ta MPAKTUK B3a€MO/IIT ig (DYHKIIIOHYBaHHS CYCIIJIbCTBA B YMOBax
BiliHH [7].

Tomy 3aBHaHHs AOCTIHKEHHS TOJISATAE HE JIMIIE Yy BUSBICHH] BTpAT 1 1e(IIuUTIB, a
W y BH3HAYeHHI HOBHX pECYpCIB, MEXaHI3MIB iX aKTyali3aiii Ta MOXJIUBOCTEU
MEPETBOPEHHSI KPU30BOTO JIOCBIy Ha OCHOBY CYCIIIBHOTO OHOBJICHHSI.

VY niacyMKy pecypcHuUid MOTEHIlial BIIHOBIEHHS YKPAiHChKOTO CyCH1IbCTBA MOXKE
OyTH TNpeACTaBICHU SK IMHAMIYHA CHUCTEMa, y SIKI pecypcu depe3 MeXaHi3Mu
MoOUmI3aNli, KOOpJAWHAIi, 1HTerpauii, I1HCTUTYI[IOHANI3aIli Ta BIATBOPEHHS
MEePETBOPIOIOTHCSI HAa CYCHUJIBHY CIPOMOXHICTh, a OCTaHHS — Ha MPaKTUYHI
pe3yabTaTi TpaHcHOpMaIiiHOTO BITHOBICHHS.

Taka KoHILeNTyali3alisi CTBOPIOE TEOPETUYHY OCHOBY JJsi TMOAAQJIBLIOTO
BU3HAYCHHS 1HJIMKATOPIB PECYPCHOTO MOTEHIIATY, HOTO €MIIPHYHOTO BUMIPIOBAHHS
Ta OL[IHIOBAHHS CIPOMO>KHOCTI YKPaiHCHKOI'O CYCIIJIbCTBA JI0 BIAHOBJIECHHS Y BOEHHHMA
1 TOBOEHHUH TIEP10IH.
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