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HIABUINEHHA TOYHOCTI OBPOBITKY 3AXNCHUX
30H MNPOCAIIHUX KYJIBTYP

Hecrepenko Onekcanap BikropoBuy,
K.T.H., TOLICHT
[{enTpanpbHOYKpaiHCHKUI HAITIOHAIBHUIA TEXHIYHUN YHIBEPCUTET

AmnocrtoJ10B Jlennc BacniboBuy,
acIipaHT,
[{enTpanpbHOYKpaTHCHKUI HAITIOHAIBHUIA TEXHIYHUN YHIBEPCUTET

CydacHe CUTbCHKOTOCIOIaPChKEe BHUPOOHUIITBO XapaKTEPU3YETHCS 3POCTAHHAM
BUMOT JI0 €KOJIOT1YHOI O€3MeKH TEXHOJOTIH BUPOIIYBaHHSA MPOCATHUX KYJIbTYp Ta
HEOOXITHICTIO CKOPOUEHHSI BUKOPUCTaHHS XIMIYHHUX 3ac001B 3aXUCTy pociuH [1, 2].

OngnuMm 13 HaWOUIBII e(EeKTUBHMX HaIpsIMIB BHUPIIICHHS IIl€i MpoOjeMu €
yIOCKOHAJICHHSI MEXaHIYHUX CMOCOOIB KOHTPOJIO Oyp’sHIB IUISXOM I1JBUIIEHHS
AKOCTI MDKpSAHOTO O0OpoOITKy TIpyHTY. OCOOIMBO aKTyallbHOIO 3aJIMIIAE€THCS
mpoOsjemMa OOpOOITKY B3aXHMCHUX 30H PAJKIB, JI€ 4Yepe3 PUBHK TONIKOIKECHHS
KyJbTYpPHUX POCIIMH TPAJuIliiHI poOOUYl OpraHu KyJbTHBATOPIB HE 3a0€3MeUyIOTh
JI0OCTaTHBOI €(DEKTUBHOCTI 3HUILIEHHS Oyp’siHiB [1-4].

JIoCB1] BUKOPUCTAHHS CYyYaCHUX MUKPSITHUX KYJIBTHBATOPIB CBITUUTH, L0 3HAYHA
yacTuHa Oyp’sHIB KOHIIEHTPYETHCS CaMe B MEXKaX 3aXUCHOI 30HU KYJIbTYPHHUX POCIUH
[1, 2]. HasiBHICTh HEOOpOOJEHUX NUISHOK MPU3BOAUTH A0 KOHKYPEHIIi 3a BOJOTY,
MO>KMBHI PEUYOBUHH, 0 HETATUBHO BIUIMBAE HA MPOAYKTHBHICTH MOCiBIB. BogHouac
3MEHIIIEHHS IMUPUHHU 3aXHUCHOI 30HM MOTpedye 3a0e3ledeHHs BHUCOKOi TOYHOCTI
Opl€HTalli poOOYMX OpraHiB BIJHOCHO PAIKIB POCIMH, 0 OOYMOBIIOE HEOOXITHICTh
3aCTOCYBaHHS CYYaCHHUX CUCTEM aBTOMAaTUYHOTO KepyBaHHA [ 1, 5, 7].

MeTtoro nocmikeHHs € OOTpYHTYBAaHHSI IIJISX1B IM1IBUIIICHHS TOYHOCTI 0OPOOITKY
3aXUCHUX 30H IPOCAmHUX KyJIbTYp HAa OCHOBI IMO€JIHAHHSA aKTUBHMX pPOTAI[lHUX
po0OOYHX OpraHiB 13 CHCTEMaMHU aBTOMAaTUYHOTO Bi3yaJIbHOTO KOHTPOJIIO Ta KEPYBAHHSI
iXHIM TOJIOKEHHSIM y TPOIeCl BUKOHAHHS TEXHOJIOTTYHOI omnepartii.

AHaJi3 CydyacHUX TEXHIYHMX 3aCO0IB TMOKa3aB, 110 MPOBIAHI CBITOBI BUPOOHUKH
CUIbCHKOTOCTIOAAPCHKOI TEXHIKM aKTUBHO BIPOBAIKYIOTh CUCTEMHU MAIIMHHOTO 30pY
Ta aBTOMaTUYHOTO HaBEJEHHS KyJIbTUBATOpIiB [3, 5, 7]. Bukopucrtanus Bijgeokamep,
KOHTPOJIEPiB Ta €JCKTPOTiAPABIIYHAX CUCTEM KEPYBaHHS TO3BOJISIE 3HAYHO 3MEHIITUTH
IIMPUHY 3aXUCHOI 30HM Ta 3a0€3MeYUTH CTAOLIbHE MOJOXKEHHS poOOYMX OpraHiB
B1IHOCHO PSI/IKIB KyJIbTYpHUX pociuH [ 1, 3]. [Ipote O11b1IICTh ICHYIOUMX KOHCTPYKIIIH
OpIEHTOBaHA MEPEBAXKHO Ha MEPEMIIIEHHS BChOTO arperaty ado OKpEeMHUX CEKIIN
KyJIbTHBATOPA, IO YCKJIAIHIOE peati3alfilo BUCOKOTOYHOTO BHYTPIITHBOPSIKOBOTO
00poOiTKy [5].

[lepcrieKTUBHUM HampsiIMOM PO3BUTKY TEXHIYHMX 3ac00IB € 3aCTOCYBAaHHS
AKTUBHUX POTAIIHHUX POOOUMX OPTaHIB 13 MOXKJIMBICTIO aBTOMATHYHOTO KOPUTYBaHHS
TPAEKTOPIi pyXy Oe3MmocepeTHbO B 30H1 PO3TaIlyBaHHS pociuH (puc. 1).

10



AGRICULTURAL ENGINEERING
MODERN TECHNOLOGIES AND PEOPLE: NEW PARADIGMS AND PROBLEMS

0 3 Wi g

b

- R

(I TTTTICTITI (T

B

— S

Puc. 1. KoHcTpyKTHBHA cXeMa pOTalliiHOro poOOYOro opraHa ajis 00pooiTKy
3aXUCHUX 30H MPOCAMTHUX KYJIbTYp

3anmponoHoBaHa KOHCTPYKIIiS nependayac BUKOPUCTAHHS POTALIMHOrO JucCKa 3
HOKaMH, KU NPUBOJUTHCS B PyX BIJ TIAPOMOTOpa Yepe3 KapJaHHY Iepenady Ta
KOHIYHHUI PETyKTOP.

Jlo ckilagy KOHCTpyKLIi BXOAsTh: rigpomorop (1), sikuil 3abe3neuye nepenavy
KpyTHOTO MOMEHTY 4epe3 KapaanHuii Bai (2) ta peaykrop (3), mpuBoaHuii Bami (4) 3
pobounm auckom (5) 1 Hoxkamu (6). [lepemimierHHss poO0YOro oprana B MOMepeyHOMY
HaIPSMKY peali3yeThes 3a JOIMOMOroro 3ybuacrtoi nepenadi (7), HanpsmMHoi Tpyou (8)
Ta enekrpornpuBoay (9). KepyBanns nponecom 3aiiicHIOeTbCs KoHTpodepoM (10),
AKUN OTpUMY€ 1IH(QopMalito BiJ Bineokamepu (11) nis 3a0e3neueHHsI TOUHOTO BEICHHS
po0O0YOro oprana BiIHOCHO psAJKa KyJbTYPHHX POCIIUH.

OcoONUBICTIO CUCTEMHU € MOKJIMBICTh TOPU30HTAJIBHOTO MEPEMILIEHHSI pOO0YOro
opraHa 3a JIONMOMOTOI0 €JIEKTPOINPUBOJY, KEPYBaHHS SIKUM 3IIMCHIOETHCS Ha OCHOBI
1H(hOopMaIlii BiJl BiIECOKaMepH Ta €JIEKTPOHHOTIO KOHTPOJIEpa.

OyHKIIOHYBaHHS CHCTEMH IPYHTYE€TbCd Ha Oe3lepepBHOMY BH3HAUYEHHI
KOOPJIMHAT KYJBTYPHUX POCIHH Yy PSAKY Ta (hOpMyBaHHI KEPYHOUMX CUTHATIB IS
3MIHU TIOJOXKEHHS POoOOYOTO OpraHa. Y pe3ynbTaTi POTAIMHWA JTUCK 31HCHIOE
CKJIQJIHUH TPOCTOPOBHUM PyX, TPAEKTOPIsS SKOIO HAOJIMKAETHCS 10 CHHYCOiNaIbHOI
kpuBoi. Takuii mpuHIUN poOOTH 3a0e3mneuye MOMIMBICTh BUKOHAHHS MEXAHIYHOTO
00po0ITKY MaKCHMaJIbHO OJIM3BKO O POCTUH 0€3 MOIIKOKEHHS iXHBOI KOPEHEBOT
CUCTEMHM Ta Ha/I3€MHOI YaCTHHHU.

BukopuctaHHs aBTOMaTH30BaHOI CHCTEMHU KEpPYBAHHSA [O3BOJIAE TMiIBUIIUTU
TOYHICTh BEACHHS pOOOYOr0 oOpraHa B MeXaxX psaKa, CKOPOTUTH IIJIOILY
HEO0OpOOJIEHUX MUISHOK 1 3a0e3ne4nTH O1IbII MOBHE 3HUILEHHS OYp sIHIB y 3aXUCHIN
30HI. OJIHOYACHO MOKPAUIYIOThCSA arpo(di3uyHl TOKAa3HUKU TIPYHTY 3aBISKH
IHTEHCUBHIIIOMY PO3MYIIyBaHHIO IOBEPXHEBOT'O 1IAPY, PyHHYBaHHIO IPYHTOBOI KIpKU

11
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Ta TOKPAIIEHHIO MOBITPSHO-BOJAHOTO PEXKMMY. BakIMBOIO MEpeBaror € TaKoX
MOJKJIUBICTh 3MEHIIECHHS BUKOPHUCTAaHHS TrepOIilMIiB Ta MiABHILEHHS EKOJOTIYHOI
Oe3IeK TEXHOJIOT1i BUPOITyBaHHS ITPOCAITHUX KYJIBTYP.

OTxe, iHTErpauis pOTAIIHHUX pPOOOYMX OpraHiB 13 Cy4YacHUMHU 3aco0aMu
MalIMHHOTO 30py Ta AaBTOMATHYHOTO KEPYBaHHS € TEPCIEKTUBHUM HAMPSIMOM
T1IBUIIEHHS TOYHOCTI 00pOOITKY 3aXMCHHUX 30H MPOCAITHUX KYJIBTYP.

3anponoHOBaHUN MIAXi CTBOPIOE TIEPEIyMOBH JJIA TMOAAIBIIOTO PO3BUTKY
TEXHOJIOTIH TOYHOTO 3eMJIepOOCTBa, IIJBHINCHHS €(PEKTUBHOCTI MEXaHIYHOTO
KOHTPOJIIO Oyp’sHIB Ta 3pOCTaHHA MPOMYKTUBHOCTI CiIBCHKOTOCIIOAAPCHKOTO
BUPOOHUIITBA.
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3AATHICTDH 10 BUABJIEHHA OCHOBHUMUAU
METOJAMM HEPYHUHIBHOI'O KOHTPOJIIO TPILIUH
Y HIBAX, BUKOHAHUX XAPAKTEPHUMHA
CIIOCOBAMMU 3BAPIOBAHHSAM IIJTABJEHHAM

Hecin BiTaaiit BoronmmupoBuy,

MIPOBITHUM HAYKOBUH CITIBPOOITHUK,

YKpaiHChbKui HAyKOBO-JIOCTIHUN IHCTUTYT CIICIiaIbHOT TEXHIKH
Ta cynoBux ekcreptus Ciryxom Oe3nekn Ykpainu

Tpimuan B 1BaX, BUKOHAHMX 3BapIOBAaHHSAM IUIABJICHHSIM, OMHCYIOTHCS
MikHapogHuM ctangaptoMm ISO 6520-1 [1]. OCHOBHUMH METOJaMH HEPYHHIBHOTO
KOHTPOJIIO, K1 3aCTOCOBYIOTBCSI JIJIs1 BUSIBJICHHS TPIIIMH €: 1) Bi3yaabHO-ONTUYHUN
(VT); 2) pentreniscskuii (RT); 3) yaprpaszBykoBuit (UT); 4) kaninspauit (PT);
5) marnitauit (MT); 6) ctpymo-BuxopeBuit (ET); 7) temnosuii (TT).

HailinommpeHimMu crnocodamMu 3BAapIOBaHHS IUJIABJIEHHSM € pPYy4YHE JyTOBE
nokpuTuMu enekrpogamu (111), 3BaproBaHHsS METAJIEBUM €JIEKTPOAOM Y 3aXUCHUX
akTUBHUX raszax (135), 3BaproBaHHs HEIJIABKUM €JIEKTPOJIOM B iHEpTHHUX razax (141),
ra3zoBe 3BaproBanHs (311).

IHocTanoBKa npodieMu

AHanizyrouu TpimuHU, nepepaxoBadi B 1 rpymi pedexrtiB y ISO 6520-1, B
TEKCTOBIM YacTWHI BHU3HAYEHb HE 3a3HAYCHO, YW IIOBEPXHEBI, YU BHYTPIIIHI
HECYLUJIBHOCTI OMHUCYIOTHhCS. TOMYy JOIUIBHO OINIHUTH 3JIaTHICTH JI0 BHSBIICHHS
BapIaHTIB 3a3Ha4eHUX Je(EKTIB PI3HMMH METOJaMH Ta 3a PI3HUX YMOB IX
poO3TallyBaHHS.

OcHOBHA yacTHHA

Tpimmaun B 1 rpymi ISO 6520-1 po3duti Ha 6 miarpyn 3a CXOXUMU
xapaktepuctukamu: no3gosxHi (101), monepeuni (102), panianeHi Tpimmuau (103),
TpiumHM B kpartepi (104), po3’eanani tpiuunu (105), Ta posramysxeni Tpimusau (106).
OxpeMo B 11l Tpyni NpeacTaBlieHl ABa 3aralbHUX BU3HaueHHs: TpimmHa (100) Ta
Mmikpotpimuaa (1001). 3aramom y rpymi npencraBieHo 27 okpemux TepmiHis. [Ipu
IIbOMY, JIJI1 HOpPMYBaHHS IOITyCTUMOCTI 3a cTangapTom ISO5817 [2] 22 TpimmaM (101,
1011, 1012, 1013, 1014, 102, 1021, 1023, 1024, 103, 1031, 1033, 1034, 105, 1051,
1053, 1054, 106, 1061, 1063, 1064, 1001) 06’exnani mia eguauM no3HadeHHs M 100.
Tpu Bapiantu TpimmH y kpatepi (1045, 1046, 1047) 06’ eqnani mig nosHaueHHs M 104.

dakTUYHO BU3HAYECHUMHU, JCTAII30BaHI 32 HAIPSIMKOM pO3TallyBaHHs, (opMOIO,
MiclieM po3sTairyBanHs € 19 BapianTiB Tpimun (1011, 1012, 1013, 1014, 1021, 1023,
1024, 1031, 1033, 1034, 1051, 1053, 1054, 1061, 1063, 1064). Yci BoHH MOXKYTb OyTH
MPUCYTHIMH B IIBaX, BUKOHaHUX criocodamu 111, 141, 135 ta 311.

JIOLiTbHO IPUITYCTHUTH, IO TPIIIKUHU: 1) MOKYTh BUXOJAUTH HAa TOBEPXHIO METANY;
2) po3TalioByBaTHC M1/l MOBEPXHEIO HA HE3HAUHIN riuOuHi; 3) OyTH NPUCYTHIMU B
CepelrHl Marepialy, HE BHUXOASYM Ha TOBEPXHIO; 4) MOXKYTh peayli3yBaTUCS 13
HACKpI3HUM MEPETUHAHHIM Martepiany. BiaminHocTi Mixk noBepxHeBumu (Puc. 1. a),
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posTtaioBaHuMu mij nosepxuero (Puc. 1. 6), BuyTpimHiMu (Puc. 1. B) Ta HacKpi3HUMU
(Puc. 1. 1) TpimmHaMu HaBeACHI, 10 MPUKIIATY, HA PUCYHKAX MO3J0BXKHIX TPIIIMH B
3BapHOMY 1IBi 3 mo3HaueHHsM 1011 Bignosigno o ISO 6520-1.

r)
Puc. 1. Cxemu tpimun (1) moBepxHeBux (a), po3raimoBaHuXx i HoBepxHeO (0),
BHYTIIIHIX (B) Ta HACKPI3HUX (T)
Jlxepeno pucyHka: aBTop nociimkenns Hecin B.B.

Tpeba 3adikcyBatu ocobnuBocti AedekTiB 1 rpymu 3a [ISO 6520-1 ta ocobnmBocTi
OKpEMHUX METOMIB iX BuABJIEHHSA: 1) TpllmmHM po3TalioBaHl MiJ MOBEPXHEIO Ha
HE3HAuHIM THOWHI BUSBISIIOTECA MAarHiTHUM Ta CTPYMO-BUXOPEBUM METOJAMHU
KOHTPOJIIO Y (pepoMarHiTHUX matepianax. Taki TPILIMHU € PI3HOBUJOM BHYTPIIIHIX
neeKTiB, ajie JIOKANI3YIThCS came IIiJI MOBEPXHEH OCHOBHOIO Mareplaay 4Yu
3BapHOro 1BY. 2) BHyTpimmHI TpIIIMHU BUSBIAIOTHCSA YJIBTPa3BYKOBHUM Ta
PEHTTEHIBCbKUM MeTogaMu. 3) PeHTreHIBChKMII KOHTPOJb O3BOJIE€ BHSBISITH
BHYTPIIIHI TPIILIWHH, IUTOIIMHA SIKUX CITIBIAAA€ 13 HAPSIMKOM IPOCBIUYBaHHS BUPOOY.
B iHmmx Bumajkax, mMpu HECIHIBMAAIHHI TUIOMIMHU 3 HAMPSIMKOM MPOCBIUYyBaHHS,
TPINIMHU Ha PEHTTEHIBCHKIMA TUTIBII HE Bi0OOpa)karoThcs. ToMy cama IMOBIPHICTH
BHSBJICHHsS TpimmH MeToaoM RT BigmoBizae iMOBIPHOCTI CHIBMAIiHHS HAMPSIMKY
MOTOKY PEHTTEeHIBCHKOTO BUIIPOMIHIOBAaHHS 3 OCHOBHOIO IUIOIIUHOKO TPIIMIMHU. 4)
Kaninspanii koutpons PT edexkruBHo BusBise noBepxHeBi Tpimuuu (100, 104) ta
Mmikpotpimuan (1001), sk y ¢epoMarHiTHUX Tak 1 B He(hepOMArHiTHUX Marepiayiax.
5)Tpimman B kpatepax (104) ta pagiansHi Tpimunu (103) 3apoKyIOTECS Ta POCTYTh
MepEeBAXKHO BiJl MOBEPXHI B IMHOMHY MaTepiay. 6) Peanizaiis meroaiB konTposto UT,
MT ta ET ycknagHeHa 0COOIMBOCTSIMU JTyCKaTOI MOBEPXHI J1Jisl BUSIBJICHHS 1e(DEKTIB
1011, 1021, 1031, 1045, 1046, 1047, 1051, 1061.

Pe3ynbTaTi OIiHKY 3aTHOCTI 10 BUSIBIICHHSI OCHOBHIMH METOAAMH HEPYHHIBHOTO
KOHTPOJIIO MIOBEPXHEBUX TPILIUH Mpe/ICTaBIEHI B Ta0nuii 1.
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Taoaunsa 1.

31aTHICTH 10 BUSIBJICHHSI IOBEPXHEBUX TPIIIUH PI3HUMU METOJIaMHU

Howmep
nedexTy
3a  ISO
6520-1

VT

RT

UT

PT

MT

ET

TT

1011

1012

1013

1014

1021

1023

1024

1031

1033

1034

1045

1046

1047

1051

1053

1054

1061

1063

ol o B e e B e B o I T ) e e

e e e e e e e e L e T T s

A A R A A R E e A A R R R B

A A A R E A R R R B

A A A R E A R R R B

e e e e e e e e e T T T s

1064

+

+

+

+

FlH |+ [+ |+ |+ |o|olclololo|+ ]|+ ]|+ |+ |+ |+|+

+

+

Ipumitkn: «+»- ne@exT BUABIAETHCS; «-» - JACPEKT HE BUSABIAETHCS, «E» -
oco0nmBi yMOBU BusiBIeHHS Aedekty; «0» - mala IMOBIPHICTh YTBOPEHHS

nedexry.

[TpumiTkH 3a3Ha4yeH1 B TaOnHIll 1 3aCTOCOBYIOTHCS 1 10 TaOIUIb 2-4.

Pe3ynbTaT OLIHKY 3aTHOCTI 0 BUSIBIIEHHS OCHOBHUMH METOJIaMU HEPYHHIBHOTO
KOHTPOJIIO TPILIMH, PO3TAIIOBAHMX IIiJl MOBEPXHEK Marepiany, MpeACTaBieHl B

Tadsmul 2.
Taoaunga 2.
31aTHICTh 10 BUSIBJIEHHS PI3HUMH METOJaMU TPIIIUH, PO3TAIIOBAHUX 1] TOBEPXHEIO
MaTepiany
Howmep
ACGexTy | gy RT UT PT MT ET TT
3a  ISO
6520-1
1011 - + + - + + -
1012 - + + - + + -
1013 - + + - + + -

15



APPLIED MECHANICS

MODERN TECHNOLOGIES AND PEOPLE: NEW PARADIGMS AND PROBLEMS

Howmep
nedexTy
3a  ISO
6520-1

VT

=
—

-
—

PT

<
—

ey
—

TT

1014

1021

1023

1024

1051

1053

1054

1061

1063

o I T o T S T TR

Fl [ |||+

FlH [+ ] ]+

R R R S S A R R s

1064

Pe3ynbTaTi OLIHKY 3aTHOCTI 0 BUSIBIIEHHS OCHOBHUMH METOJIaMU HEPYHHIBHOTO
KOHTPOJIIO BHYTPILIHIX TPIIIMH NPEICTAaBIICHI B Ta0MII 3.

Taoaunga 3.

3IaTHICTb JI0 BUSIBJICHHS PI3HUMHU METOJaMU BHYTPIIIHIX TPILIMH

Howmep
nedekty
3a ISO
6520-1

VT

RT

UT

PT

MT

ET

TT

1011

1012

1013

1014

1021

1023

1024

1051

1053

1054

1061

1063

1064

o o T o I T o (N T o T A

| ] ] ]+

Pe3ynbTaT OLIHKY 3aTHOCTI 0 BUSIBIIEHHS OCHOBHUMH METOJIaMU HEPYHHIBHOTO
KOHTPOJIIO HACKPI3HUX TPILMH MPEICTaBlIeH] B Ta0IuII 4.
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Taoaunsa 4.
31aTHICTh 10 BUSIBJICHHSI PI3HUMH METOJIaMU HACKPI3HUX TPIIIKUH

Howmep

ACGEKRTY | yp RT UT PT MT ET TT

3a ISO

6520-1
1011 + + + + + + +
1012 + + + + + + +
1013 + + + + + + +
1014 + + + + + + +
1021 + + + + + + +
1023 + + + + + + +
1024 + + + + + + +
1031 + + + + + + +
1033 + + + + + + +
1034 + + + + + + +
1045 + + + + + + +
1046 + + + + + + +
1047 + + + + + + +
1051 + + + + + + +
1053 + + + + + + +
1054 + + + + + + +
1061 + + + + + + +
1063 + + + + + + +
1064 + + + + + + +

BucHoBxku

IMOBIpHOCTI BUSIBIEHHS TPIIIUH PI3HUMU METOJAMU KOHTPOJIIO TMPE/ICTaBIICHI
nocigoBHOCTsIMHU (1 — 7):
1) moBepXHEBUX TPIIIHMH JJ1s1 (PEPOMATHITHUX MaTepiaiB:

Pe1) = Poury = PEr) = Povry = Pur )= Prry (1)

Buma imoBipHicte PT, MT Ta ET nopiBusino 3 VT noB’si3aHa 3 MOXJIMBOCTAMHU
BUsBJIeHHsT MikpoTpinuH 1001 momaTkoBO 10 3BUYAMHUX, SIKI CHOCTEPITarOThCS
Bi3yasibHO. [loTpeba y 3acrocyBanHi UT Ta RT He € AOUUIBHOIO AJi BUSBIICHHS
MMOBEPXHEBUX TPIIIHH.

2) MOBEPXHEBUX TPIIIUH JIs1 He(hepOMarHiTHIX MaTepiaiiB:

Per > Pvry > Pty = Prry (2)

3actocyBanns MT ta ET mist HedepoMarHiTHUX MaTepiaiiB HE PO3TIIAIAEThCA. A
UT rta RT, Takox, HEJOIUIbHI JJIsi BUSBIEHHS MOBEPXHEBUX TPIIIMH B 3a3HAYCHUX
Marepiajiax.
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3) TpiuIyH, po3TalIOBAHUX IT1JT TIOBEPXHEIO JIJIs1 (PepOMarHiTHUX MaTepiaiiB:
Pery = Pour) = PET) = Put) = PRy 3)
4) TpilyH, pO3TAIIOBAHUX ITi]T TOBEPXHEIO /IJIs He(hepOMarHiTHIX MaTepiaiiB:
Per) = Pur) = Py 4)

Po3sTamoBaHi 11 MOBepXHEIO TPIIIUHKA HE TOCTYITHI JJIs1 BUsiBJieHHsS VT.
5) BHYTpIIIHIX TPIITUH U1 (hepOMarHiTHUX MaTepiaiB:

Pwn) = Py (5)
6) HACKpI3HUX TPIIIUH AJIs1 (HepoOMarHiTHUX MaTepiatiB:
Perry = Pty = Powr) = Pty = Pvry = Put) = Pryy (6)

MOXJIMBOCTI BHSBJICHHS HACKPI3HMX TPIMIMH MpUTaAMaHHI YCIM METoJaM
KOHTPOJIIO, 5Kl po3risanaiThes B bomy nociimkenui (TT, PT, MT, ET, VT, UT ta
RT).

7) HaCKpI3HUX TPIIIUH 1Jis1 He(hepOMarHiTHUX MaTepiaiiB:

Perny > Pery = Py > Pury)’ = Py (7)

B ycix Bumagkax OI[IHKM IMOBIPHOCTI BHSIBJICHHS TPIIIUH Yy HedepOMarHiTHUX
Marepianax, meroauka UT mae OyTu po60U0t0 /Uisi KOHKPETHOTO MaTepiany.

Cnucoxk Jgireparypu
1. ACTY EN ISO 6520-1:2015 3BaproBaHHA Ta CHIOPIAHEHI MPOLIECH.
Knacudikauiss reomerpuunux nedekTiB y MeTaneBux wmatepianax. Yactuna 1.
3BaproBanns mwiasiaeHHsM (EN ISO 6520-1:2007, IDT; ISO 6520-1:2007, IDT)
2. ACTY ISO 5817:2016 3BaproBanHs. 3BapHi IMIBM IIiJi 4Yac 3BapIOBaHHS
IJIaBJICHHSM CTajll, HIKENI0, TUTaHy Ta I1HIIMX CIUIaBiB (KpIM MNPOMEHEBOIO
3BaproBaHHs ). PiBHI sikocTi 3anexHo Bia nedextiB (ISO 5817:2014, IDT)
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JTOCJIIKEHHS OCOBJUBOCTE# 3ACTOCYBAHHS
KOMILJIEKTY 3MIHHUX JIVI 3 MIJICBIYYBAHHSAM
JUISI BI3YAJIBHOTO OBCTEKEHHSI BHYTPILIHIX
MMOBEPXOHB BAJIOHIB MAJIOTO OB’EMY

Hecin BiTaaiit BoronmmupoBuy,

MIPOBITHUM HAYKOBUH CITIBPOOITHUK,

YKpaiHChbKui HAyKOBO-JIOCTIHUN IHCTUTYT CIICIiaIbHOT TEXHIKH
Ta cynoBux ekcreptus Ciryxom Oe3nekn Ykpainu

ITanyenko Ouiekcanap AHATOJIIHOBHY,

CTapIlIMii HAYKOBUHN CIIBPOOITHHK,

VYkpaiHChbKUN HAYKOBO-AOCTIAHUI ITHCTUTYT CIELIAIbHOT TEXHIKU
Ta cyqoBuX ekcrieptu3 Ciyx0u 6e3neku YKpainu

B sikOCTI MHEBMATHYHUX aKyMYJISITOPIB Y IEPEHOCHOMY MOOUIBHOMY 00J1aJHAHH1
3aCTOCOBYIOTbCSI OasioHn Maynoro o0’emy ao 12 n. Taki Oamonu st 30epiraHHs
TIOKCHy BYTJCIIO MPOLEAYPY 3allOBHEHHS/CITyCTOIICHHS MPOXOASTh YacCTille
nomupeHux crangapTHux 40 1 0anoHiB.

IHocranoBka npoodeMu

[Ticns BU3HAYEHO1 KUIBKOCTI LMKIIIB 3aIlIOBHEHHSI BUHHMKAE MOTpeda y mepesiplil
CTaHy BHYTPILIIHBOI MOBEPXHI MajoradapuTHUX OaOHIB. BHyTpIIHE HOCIIKEHHS
MMOPOKHUH MOXKHA 3JI1MCHIOBATH 3a JOMOMOIOIO JIIH3 13 BEIUKUM (POKycoM Ta 3
JOJIATKOBUM  TJCBIYYBAaHHAM  TIOBEPXHI, M0 OTJIANA€ThesA.  JlocmipKeHHIo
0COOJIMBOCTEM  3aCTOCYBaHHS, OIIIHIOBAaHHIO TIOBHOTH OTPUMAHHS OINTUYHOI
iHdopMarllii Ta OIUIBHOCTI BUKOPUCTAHHSA KOMIUIEKTY JIyH 13 MiACBIYYBaHHSIM
MIPUCBAYYETHCS 1151 poOOTA.

OcHoBHA yacTHHA

Jlynu 3 nioceiuysanHam

Jns ornmsany nopoxHUH B Ykpaini 3 2003 poky Oynu AOCTyNHI Ha PUHKY Ta
3aCTOCOBYBAJIMCS JyNH 3 BeJUKUM (okycoM. B Toumli Qokycy 3a A0MOMOTOIO
KOPCTKOIO BMHOCHOTO €JIEMEHTY MAaJIOTO J1aMEeTpy pO3TalloByBalacs MiHIATIOpHA
namna jaiamerpoM 0iau3bko 3 MM [1]. Jlyna 13 namnoro B Touli (poKycy Ta BUHOCHUI
€JIEMEHT SBJISIE COO0I0 3MIHHUN OJIOK, 110 PO3MIIIYETHCS HA PYKOSTI 3 €JIEMEHTOM
KUBJICHHS Ta BMuKaueM. [[o ckimany komruiekty KJIII-5 BxoasTe 5 nym 3 pi3HOMO
doxycHoto Bincrannto (Puc. 1.). 3a indopmariieto, 1o HajgaBamacs B TOM 4ac Ha CalTi
BUPOOHUKOM, HANPYTa >KUBJICHHS y KOMILJIEKTY JIyT 3 MiICBIUyBaHHSIM CTaHOBUJA 8,4
... 9,5 B. 3aranpHa Bara xopmycy ckianana 10 300 rpam. Kopmyc 6e3 BcTaHOBIEHOT
JTiH3U Mae giameTp 32 MM Ta JOBXUHY 165 MM. XapakTepUCTHKUA 3MIHHUX JYII 13
BenUKUM (GokycoM [ 1] mpeacrasneni y Tadumii 1.

3acrocyBatu koMmriuiekT KJUIII-5 anms gociimkeHHS OalOHIB IIJIKOM MOKIIMBO.
[Ticast BuKpyuyBaHHs 3 OaJOHY BEHTUJISl, BAHOCHUN €JIEMEHT JIyNH 3 MiACBIUyBaHHSIM
MpoHUKAae y OTBIp giamerpoM 18 mMwMm. Orisig moBEepXHI MOXKIUBO 3I1HCHUTH
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Oe3mocepeHbo 0111 TOUKH (POKYCYy BCTaHOBJIEHOT Tynu. HemocTynmH1 npssMoMy Orisiay
abo po3ramioBaHi Ha 3HAYHIA BIJICTaHl BiJl JIAMIIM €JIEMEHTH MOBEPXHI OIJIALY HE
IS TA0Th.

Puc. 1. Cxema KOMIUIEKTY JIyT 13 MiJCBIYyBaHHSIM
1 — mymnu 3 pi3HUM (POKYCOM; 2 — KOPITYC 13 BCTAHOBJICHOIO JTYTIOIO

Jlxepeno pucyHKa: aBTOPH JTOCHIKEHHS Ta KOMIIOHOBKA 3r11HO 3 [1].

Taouuus 1.
XapakTepUCTUKH 3MIHHUX JIVN 13 BEJIMKUM (okycoM KommiekTy KJIII-5
Ne 3/m | dokycHa Bijactans (F), Mm Jiametp (D), MM 361s1b1IeHHS (%)
1. 35 24 6
2. 75 17 5
3. 110 22 4
4. 170 25 2,5
5. 255 22 1,5
BucHoBku

3actocyBanHs koMmiuiekty KJII-5 n1s monepenHboro AOCHiA»KEHHS] BHY TPIIIHbOI
MOBEPXHI 0aJOHIB Majoro 00’eMy LIJIKOM J0IyCTUME. B 30H1 TOCSKHOCTI ISl OTTIS Y
3MIHHUX JyNl BHYTPIIIHKOI TMOBEPXHI W 3BapHHUX IIBIB OaJOHy MOXHA BHUSBUTU
KPUTHYHI TIOINIKO/DKEHHS Ta 3Ha4Hl Jedextr. HasgBHICTH Takux BIIXWICHH B
KOHCTPYKIIi Bil HOpMU OyJe MiJCTaBOIO JJIsi MPUIIMHEHHS eKCIUTyaTallli OasioHy.
[Ipore nmeranbHOrO OIJISAY YCiX AUISHOK BHYTPIIIHBOI TMOBEPXHI OaJOHYy MAajoro
00’emy 10 12 1 mpoBecTH HEMOXKJIMBO. KOMITIEKT 3MIHHUX JIyH 13 MiJCBIYYBaHHSAM y
Toulll (OKyCy MOKHa 3aCTOCOBYBaTH SIK JOJATKOBHM abo momepenHid 3acid
KOHTPOJTIO.

Cnucoxk jireparypu

1. Kommiekt nyn 13 miacBiuyBanasam KJII-5. HB® «llpomnpunaoy, 04.04.2003 p.
URL: https://www.ndt.com.ua/means/klpSs [ [laTa 3BepTanus 20.05.2003 p.]
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HOBITHI IIIXOAN B CTBOPEHHI
PEABLIITAHIMHUX JAHAIIA®TIB 3 )
BUKOPUCTAHHAM AKYCTHYHOI CKJIAIOBOI

I'opaienko Oabra OunekcanjapiBHa,

JTUTUIOMOBAHMN apXiTEKTOp, MaricTp JaHAmadTHOTO TU3alHy,
aCHCTEHT Kadenpu nu3aiiny,

KuiBchkuii HallloHAIBHUN YHIBEPCUTET OY/IIBHUIITBA Ta apXITEKTYpH

Anomauin. B cTaTTi HaJaHUN aHalI3 CTBOPEHHS peadiTiTalllfHUX caliB 1 TapKiB 3
aKyCTUYHOIO KOMIIOHEHTOIO, 1[0 YTBOPIOE OAHUH 3 OCHOBHUX aKTUBHUX BI1JIIOBIIHOTO
BUJy JIIKYBaHHS 3aXBOPIOBaHb JIFOJIMHU CHEIiabHO 30pTraHi30BaHUM JaHAIIAPTOM, a
TaKOX BIJTHOBJICHHSI HOT0 MCUX0()1310I0TIYHOTO CTaHY.

Knrwuoei cnosa: pealumiTailiiiHi caau Ta Mapkyd 3 aKyCTHYHOIO KOMIIOHEHTOIO,
3BYKOBHI JIaHAIIAT, 3ByKOTEpaIlisi, CCHCOPHI Cay, 03J0POBJICHHS, CAyHICKEUITIHT.

Ilpoonema. bBinpmiicTh CydacHHX pilleHb (OPMYBaHHSA CaJI0BO-IAPKOBHUX
JaHAMA(TIB ITHOPYE CTBOPEHHS aJalTUBHOTO MPOCTOpPY 3 €PeKkToM peadimiTanli Ha
OCHOBI 3BYKOBOTO BIUIMBY, CIICHAPHOCTI MPOCTOPY 3aBISKH BIACTHBOCTSAM 1
0COOJIMBOCTSIM 3BYKY, BAKOPUCTAHHSIM HOBITHIX TEXHOJOTIM Ta MarepiaiiB B JU3aiiHI
i1 Oy/IIBHHUIITBI.

Mema cmammi nionsrae B aHali31 BIUTUBIB (DEHOMEHY 3BYKOBOTO JaHIIIA(Ty Ha
ncuxo(i310JI0TIYHUN CTaH JIIOMMHU ¥ 3aCTOCYBaHHS 3BYKOTeparii y JanamadTHOMY
JM3aiiH1 K aKTUBHOTO 3aco0y peadimiTarrii.

Axmyanonicme. Jlanamadrt 1 3ByK MaroTh TTHOOKHI B3a€MO3B'SI30K: MPUPOTHE
CEpEelIOBHUIIE HE TIILKA CTBOPIOE YHIKAJIbHI 3BYKOB1 KApPTHUHU, aJie i BIUIMBAE Ha CIIOCIO
iXHPOTO MOILUMPEHHS, COPUUHSATTS 1 BIUIMBY Ha JIIOAWHY. Y KOHTEKCTI Teparii Ta
peabumiTalii 1ei 38’130k 0coOaMBO BakauBUN. CEHCOpUKA B CIPUMHATTI MapKOBOTO
MpPOCTOPY € ILUIICHUM 3ally4€HHSIM OpraHiB 4YyTTs JIIOAMHHU [0 B3a€MOAll 13
naHAmaToM. Y cyyacHOMY JIM3aifHi cajiB Ta MapKiB peaduTiTalliiHOrO NPU3HAYECHHS
yC€ YacTilleé BPAXOBYETHCS MYJIBTUCEHCOPHUM MIAXiA, KU CHpUsS€e MUOMIOMY
€MOIITHOMY, TICUXOJOTIYHOMY M (pi3MyHOMY BIUIMBY Ha BiABiayBaua. Jlanmmadr
BIUTMBA€E 4epe3 31p, CIOyX, JOTHK, 3amax, cMak. Po3poOka CEHCOpHUX MPOCTOPIB Ha
CHOTOJIHI OCOOJIMBO BaKJIMBA JIIOMSIM Y MICISBOEHHUN MEPIOA 13 ICUXOCOMAaTUYHUMU,
KOTHITUBHUMHU YU CEHCOPHUMH TMOPYIICHHSIMH, EMOI[IMHUM BHCHAKCHHSIM, XBOPHUM
MICTISl 1HCYJIBTY, TPUBOXKHUMH CTaHAMHU, JIJIs PO3BUTKY CEHCOPHOI 1HTErpallii TITew.

Cmyninb sueuenocmi numanns. CLoroaH1 10 nMpoOiIeMu 3ByKOBOTO JaHamadTy
3BEPTAIOTHCSA PI3HI AUCIUIUTIHK SK JO O00’€KTy IOCHiKeHb. Bmepmie TtepMmin
«3ByKOoBUi nauamadT» 3actocyBaB Peitmonn Mroppeit ledep y 1970-x pokax s
MIJKPECIEHHS! €KOJIOTTYHOr0 «3a0pyIHEHHS» MPUPOJHOTO 3BYKOBOTO JAHAMIA(TY 1
BU3HAUa€ TepexiJ BiA TMPUPOJHOrO Ta TAPMOHIMHOTO JO MEXaHIYHOTO Ta
JTMCOHAHCHOTO «IIIyMOBOTO 3a0pyaHEeHHs» [5, ¢.45-46], 3amoyaTKyBaBIlId KOHIIEIIIIIO
«aKyCTHYHOI €KOJIOTii», 3a SIKOI0 HEOOXI1JHO HAaBUUTUCH ciyXaTh: « TUIbKM OILlIHKA
aKyCTHYHOTO CEpPEeIOBHINA MOXKE JAaTH HaM PeCcypcH Ui MOKPAIIeHHS OPKECTPOBKU
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3BykoBoro jaummadty» [5, c. 204-206]. IIpobGrmemi 3BykoBoro manHmmadTy SsK
CKJIQJIHOI CHCTEMH Ta WOTO BIUTMBIB Ha JIFOJAWHY MPHUCBATUAIN CBOI AoCTian MepemiT
Yopa, Jxon Ilikep, Emini Tommncon, Keponin bepacomn, Arara Cranim. Tak 3a
Bopoxelikinum €.11. «3ByK € (pyHAaMEHTaIbHOIO BIACTUBICTIO MPUPOJIU, BIH HaJa€e
IHAUBITyaJIbHI XapaKTEPUCTUKH PI3HUM IPOCTOpaM Ta BIUIMBA€ HA CHPUUHATTA
JIOAMHOIO0 X Micip [1, ¢.45-46]. CydacHl mcUxXoTepaneBTH MOAUISIOTh TPUBAIHIA
IIyM 3a TEBHUM KOJBOPOM: Oimuii, pOXKEeBUH, YOPHHUM, KOPUYHEBHUH, 3EICHHIA,
YEepPBOHUM, CHHIN, Cipuii, (P10JETOBUH, - SKMM BU3HAYAE€ MIpy BIUIMBY Ha JIFOJUHY Ta
CTYIiHb arpeCUBHOCTI.

Ocnoeéna uacmuna. PealimiTaiis, sSK CKIaJHUM Ta OararorpaHHUN IIpoliec
BIJIHOBJICHHS 37I0pOB'sl MAI[IEHTIB MICJs TpaBM, XBOPOO, UM XipypriuHUX BTPy4YaHb, €
OJTHIEIO 3 KJITFOUOBUX Tally3eM Cy4acHOI METUIIMHU Ta OXOPOHHU 3/I0POB'sl, KOMILJIEKCOM
MEIUYHHUX 3aXO0JliB, CIIPSIMOBAHUM Ha BIJIHOBJICHHS (200 KOMIICHCAIIII0) MOPYIICHUX
¢byskiii. OCHOBHOIO METOIO peabuiTallii € MOBEpHEHHS MaIli€HTIB JO aKTUBHOTO Ta
AKICHOTO JKHUTTS, TOKpAmIeHHS iX (DI3UYHOIrO, ICUXOJIOTIYHOTO Ta COLaIbHOIO
Onaronosyuusd. Bumoru o peaOumrTamiiHUX LEHTPIB Ta iX AiSUIBHOCTI B cdepi
MIATPUMKHA Ta BIJHOBIICHHS 370pPOB'S MOCTIMHO 3pOCTAIOTh, 1 OJHIEI0 3 KIIFOUYOBUX
aCIEeKTIB YCHIMIHOI pealumiTanii € CTBOPEHHS KOM(POPTHOrO Ta CHPUSTIMBOTO
cepenoBuia sl namieHTiB. OAHIEI0 3 BaXJIUMBUX CKJIQJIOBUX IILOTO CEPEIOBUIIA
CTalOTh 30HU BIJMOYMHKY 1 peKpealii, M0 CHOPUSIOTh MOKPAIICHHIO SKOCTI
peaduTITaIlifHOTO MPOIIECY Ta 3arajibHOMY B1JIHOBJICHHIO JIIOMHH.

BiamoBigHO 3 1IMM MMOCTaIOTh HOBI 3aBJaHHS TaKoX y cdepl Au3aiiHy, 30KpeMa B
nauamagTHOMy. OOCTaBUHU CHOTOJICHHSI CIIOHYKAIOTh MOTJIIHYTH Ha JaHAIIA(QTHUIMA
JIM3aiiH y BUIJIAJII KOHIICTIIIT MOUIYKiB MPUHOMIB (POPMYBaHHS TEeMAaTUYHUX CaJiB 1
MapPKiB, - K 3aci0 McuxoiorigyHoi Ta Gi3uyHOoi peadimiTalli BINCHKOBUX Ta IIUBIILHOTO
HaceJIeHHsI B yMOBaX BiiHI ¥ micin ii 3aBepuienHs. Lli manamadTHI yTBOpEHHS MalOTh
nependadyatu ocoONMBUM JaHAWA(GTHUNA MPOCTIP, O BIAPI3HAETHCA BiJ 3BUYHUX
03€JIEHEHUX TepuTopid Micta. PeabumitamiiiHi cagu 1 Mapkd po3MIANAIOTHCS SK
CIUTAHOBAHMM 10 JeTajei, Tak, 100 CTUMYIIOBATH yCl OpPraHd YyTTs JIOAWHH,
J0TIOMAaralo4u po3CciIadUuTUCh, SMEHIIIUTH CTPEC Ta BITHOBUTHCS IICIIs TPAaBMAaTUIHUX
nonii. IlorpeOu BINCHKOBMX 1 LMBUIBHOTO HACEJEHHS Y BIJHOBJIEHHI 3[0pOB’s
aKTyaJli3yI0Th BOXXJIUBICTh TAKOTO THITY JaHAMA(PTHOTO JU3aiHY, SKHH MPUHOCUTH HE
TUIBKM €CTETUYHE 3aJ0OBOJICHHS, ajie¢ W CHOpUsi€ TMCHUXOJOTTYHOMY, (I3UYHOMY
BIIHOBJICHHIO, CTBOPIOIOUM HOBHMM CIIOCIO KOMYHIKAIlli B COIllyMI IIMBUIBHUX 1
BIMCHKOBHX, IO TOTPEOYIOTh TICHUXOJOTIYHOI Ta TMCUXO-(DI3UOJIOTIYHOT MIJiIsi HUX
JOTIOMOTH.

Camotepariis Ha ChOTOJHI € HAampsIMOM Yy TICHXOTepamii Ta peabumirtarii, 110
I'PYHTYETHCS Ha B3aEMO/II1 3 IPUPOJIOIO 1 CAJTOBUM CEPEOBUIIIEM 3 METOTO MOTITIIICHHS
(13UYHOTO 1 ICUXOJIOTTYHOTO Onarononyyysi. Bona 3acHoBaHa Ha TOBEJCHUX ITUTIOIITUX
BJIACTUBOCTSX IIPUPOJIH, IKI MOXKYTh 3HI)KYBATH PiBEHb CTPECY, MOKpAIyBaTH HACTPIH
1 copustd ¢di3uuHoMy 3aroeHHo. Canorepamis Moke OyTH BHUKOpHUCTaHa Jis
MIATPUMKHA TICUXIYHOTO 3A0pOB’s, pejakcalii Ta BIJHOBJICHHS MICHS CTPECOBHUX
cutyauid. [loHsTTs peaOumiTamia Ta cajgoTepamis TICHO MOBA3aHI 1 (OPMYIOTh
CyyaCHMH HOBHMM HampsMOK B JaHAmAa(THOMY Au3aiiHI-POpMYyBaHHS IMapKOBOTO
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IIPOCTOPY, BIJIMOB1Iar040r0 BUMOraM peadimirartii monei. CamoTeparnis CIUpaeTbes Ha
CEHCOPHKY CIPUHHSATTS npoctopy. CeHcopuka B COPUMHATTI TAPKOBOTO MPOCTOPY -
II¢ I[ITICHE 3aJIydCHHS OpraHiB YyTTS JIIOAUHH 10 B3aeMomii 3 jaHamadrom. Y
Cy4acHOMY JHM3aifHi MapKiB Ta peaOiLIiTalifiHUX CaaiB yCE YacTillle BPaXOBYETHCS
MYJIBTUCEHCOPHUN TIAX1I, KU CIPUSIE TIHOMIOMY €MOIIHHOMY, TICUXOJIOTIYHOMY ¢
¢i3uYHOMY BIUIMBY Ha BinBimyBada. JlanamadTt BrumBae yepes ciayx, uepes 31p, uepes
JOTHUK, 3amax, CMak. 3apa3 MPOEKTYBAaHHS CEHCOPHHUX MPOCTOPIB OCOOIMBO BAXKIMBO
JUISL JTIIOZIEH 3 ayTU3MOM a00 CEHCOPHUMM TOPYIICHHSIMHU, MAIIEHTIB MICHs 1HCYIBTY, 3
KOTHITUBHUMH MOPYIICHHIMH, JIJISl PO3BUTKY CEHCOPHOT 1HTErpallii MaJIeHbKUX JIITEH,
JUISL JIIOZIE 3 €MOIIIMHUM BUCHAXXEHHSIM, TPUBOXKHUMU cTaHamu. Jlanamadt 1 3ByK
MaloTh TIMOOKHIM B3a€EMO3B'SI30K - MPUPOAHE CEPEIOBUINE HE TUIBKH CTBOPIOE
yHIKQJIbHI 3BYKOBI KapTHHM, aj€ W BIUIMBA€ Ha CHOCI0O iXHBOrO MOIIUPEHHS,
CHPUMHATTS 1 BIUIUBY Ha JIIOAWHY, YTBOPIOIOYM 3BYKOBHM JIaHAAPT - CYKYIHICTb
3BYKIB, 110 OTOYYIOTh Hac y OyJI€HHOMY >KHUTTi, CTa€ MHUCTEITBOM CTBOPEHHS Ta
CIIPUIHATTS 3BYKOBOTO CEPEIOBHINA, [0 MOXKE MAaTH 3HAYHWHA BILIMB HA HAIIl eMOITii
Ta CTaH MCHUXIKW, U B KOHTEKCTI Tepamii Ta peaOumirtalii e 3B’sI30K 0COOIMBO
BaxJuBui. CydacHi TMIIXOAM JO CTBOPEHHS peaOuniTaiiHux JaHAmadTiB
nepeadavaroTh BAKOPUCTAHHS 010aKyCTHUKH SIK TOETHAHHS TPUPOIHUX 3BYKIB 3 METOIO
CTUMYJIALI] BiTHOBJIEHHSI HEPBOBOI CHUCTEMH Ta 3HATTS CTpECy, MO0 3a0e3neunTu
CEHCOPHE PO3BAHTAXXCHHS Ta MOKPAIIUTH IICUXOEMOIIMHUI CTaH Malli€HTIB.
IIpo6aema. binbliicTh cy4acHUX pillIeHb NApKOBHX JaHAMA(TIB ITHOPYE
CTBOPEHHSI aJIalITUBHOIO MPOCTOPY 3 edexTtoMm peadimiTalilii Ha OCHOBI 3BYKOBOTO
BIUTMBY, CTBOPEHHS CIIEHAPHOCTI MPOCTOPY 3aBASIKUA BJIACTUBOCTSM 1 OCOOIUBOCTSIM
3BYKY,3 BUKOPUCTAHHSIM HOBITHIX TEXHOJIOT1H Ta MaTepiajiB B AW3aiHi 1 Oy/IBHUIITBI.
AKTyasabHicTh npooiemu: [loeqnanus BinacTuBoCTe nmaHAmadTy, 3ByKy Ta iX
B3a€EMOJIT Il TIACWIICHHS peadumTaiiiiHoi (yHKIIi CTBOPIOBAHOTO IMapKOBOTO
npoctopy. BmimB 3Byky mpu peaOumiTaiii  JaBHO BHBYAETHCS B MeEXax
HEHUPOIICUXOJIOT1i, My3UKOTepanii Ta peaduTiTaliiiHOT MEAUIIMHU. 3BYK — MOTY>KHUM
IHCTPYMEHT, SIKMil MOX€ MO3UTHUBHO BIUIMBATU Ha (DI3UYHMI CTaH, eMOUIAHUNA (DOH 1
KOTHITUBHI mponec. OCHOBHI acleKTH BIUIMBY 3BYKYy B peaOunirTarfii- 1e
MCUX0EMOI1iHa cTabui3alis. 3aclOKIMIMBI 3ByKH IPUPOAU (BoAa, BITEp, NTAIMHUAN
CIIB) 3HUXYIOTh PIBEHb KOPTU30JYy (TOPMOHY CTpPECY), CIPHUSIOTH PO3CIabICHHIO.
[loBiTbHA 1HCTpyMEHTaJdbHA My3HKa (IiaHo, apda, (reiTa) 3HMXKY€E TPUBOXKHICTD,
MOKparrye HacTpii. Takoxk JesiKi 3ByKH MOXKYTh CTUMYJIALISI MO3KOBY aKTUBHOCTD. Tak
HAMPUKJIA, PUTMIYHI 3BYKH a00 My3HKa aKTUBI13yIOTh MOTOPHY KOPY, 110 TOTIOMAarae B
peabiiTarii micis 1HCYNIbTY a00 YepernHO-MO3KOBUX TpaBM. My3HKa 3 UiTKUM PUTMOM
CTUMYJIIOE PYXOBY aKTUBHICTh, KOOPAUHAIIIIO, XO1y. 3ByKH aKTHBI3yIOTh 30HHU TaM’STi
Ta yBaru. lle BUKkoprucToBy€eThCS Mpu peadiuTiTallii micisi 4epermHO-MO3KOBUX TPaBM a0o
MpH JIeMeHIlii. [HTepakTUBHI 3BYKOBI 3aBIaHHs (IrpH, BIIPaBH) CIPUSIOTh TPEHYBAHHIO
yBaru, Jorikd, MoBu. CeHCOpHa IHTerpauis B 3BYKOBOMY IpOCTOpI JuIsl AITEH 3
ayTU3MOM a00 CEHCOPHHMHM IOPYIICHHSMH JOTIOMAara€ ajaanTyBaTH CIPUHHATTS JI0
HABKOJIMIIIHBOTO CEpeloBUIIA. 3BYK Ma€ HaBiTh (pi3ionoriuni epextu. Putm mysuku
MOJKE BIUIMBATH HA CEPIEBUN PUTM, AWXAHHS, apTepiaIbHUA THCK. 3ByKOBa Teparis
1HOJI1 3aCTOCOBYETBCS SIK YaCTUHA ITporpaMu JJ1sl 3HMKEeHHs 00:110. Ha 0CHOB1 0OkpeMux
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BJIACTUBOCTEH 3BYKY MOXKHO CTBOPHUTH CaJM B TOCHITAIAX abo peadimiTaliiHuX
IIEHTpaX, MIChbKI TMapKh 31 3BYKOI3OJISAIMIMHUMHU HACADKEHHSIMH JJISI 3MCHIICHHS
IIYMOBOTO CTpECy, NpPOTYISHKOBI MapIIpyTH 31 3BYKOBUMHU CTaHLIAMH - JUJIS
TPEHYBaHHS yBaru, CiiyXy, BITUyTTs] pUTMY.

Taki TemMaTWyHI TApPKOBI 30HM 3aCHOBAaHI Ha 3BYKOBIH pealumiTarii MOXHO
BUJUIMTHA B OKpEMy KaTeropiro JanamadTHUX yTBOpeHb "akycTuuHi canu'. Lle mae
OyTn au3aiiHepChKUW NaHAMAa@THUNH TMPOCTip, B SKOMY JAW3AiiH TPUPOTHOTO
CEpEOBUILA, MAIUX apXITEKTYPHUX (OPM 13BYKOBOIO CEPEOBUILA TOETHYIOTHCS 1JIs
CTBOPEHHS OCOOJIMBOI aKyCTHYHOI peabumrariiiHoi arMocdepu. Ile moxke Oyt sk
MUCTEIIbKa 1HCTAJIALIS BKJIFOUEHA Y TApKOBUH MPOCTIpP, TakK 1 peaqbHui caa abo mapk,
CIPOEKTOBAHMM TAaKUM YHMHOM, LI00 B3AaEMOJISATH 3 DIISAa4eM 4Yepe3 3BYKOBE
CHPUNHATTS - IPUPOJIHE a00 IITYYHE.

B Takux nanama@THUX YTBOPEHHSAX MOXE BUKOPUCTOBYBATHCS IPUPOIHHUI 3BYKHU:
HIEJIECT JIMCTA, CHIB NTaxiB, J3IOpYaHHS BOAM. AOO MOXKYTh BKJIIOYATUCS 3BYKOBI
00'eKTH: HaNpPUKIAJ, A3BOHUKH, PE30HAHCHI KOHCTPYKUIi, SIKI BUJAIOTh 3BYKH MpU
BITp1 uM pycl. TakoX € MOXKIIUMBICTh Y IPUPOIHE CEPENOBHILIE BKIFOUATH apXITEKTYpPHI
aKyCTHUYHI KOHCTPYKIIIi: CHellajbHl CTIHU, Kynoiiu, abo apku, skl (poKycyroTh abo
B1IOMBAIOTh 3BYK y HE3BUYHHHN cmoci06. Tuxa 30Ha sl MeauTallii: mpocTip, A€
MIHIMI30BaHO CTOPOHHIN LIyM, 0O BIIYyTH HAUMEHII 3BYKH IPUPOIH.

KirouoBrMuy puHIIMTIAMU BIPOBAHKEHHS aKyCTUKH B JTaHAIMA(THUN AU3aiH €:

- NPUHYUN MACKYB8AHHS MICbKO20 WiyMy aKyCTUYHUMH €KpaHaMU HUIIXOM
BUKOPUCTaHHSI 0araTosipyCHOro TyCTOTO O3€JICHEHHS Ta BUCA/DKEHHS [EepeB 13
IIUJIBHOIO KPOHOIO JIJIsl IOTJIMHAHHS 3BYKIB JIOPOrM a00 TpaHCHIOPTy - rpaly, KIEHy,
JIepPEB XBOMHHUX TTOPi.

- NPUHYUN 38YKOB020 AKYeHmy6aHHs TEBHUX BY3JIB YM 30H JAHAMA(THOTO
CepellOBUIIla BCTAHOBJICHHAM OO0'€KTIB 13 KOHTPOJbOBAHUM OLTUM ITyMOM, TaKUX SIK
IITY4YHl CTPYMKH, KaCKaJu Ta MiHI-BOJOCHAH, PIBHOMIPHE A3IOpYaHHS SKUX 37aTHE
JOTIOMOT'TH B1JIBOJIKTUCH B1Jl TPUBOKHUX TYMOK.

- NMPUHYUN 3a7YYeHHs nMmaxie ma Komax IUIAXOM Mia00opy KBITYYHX YarapHHUKIB,
Maxy4ux KBITiB, MEJJOHOCIB, SIK1 IPUBAOIIIOIOTH CITIBOYMX NTaXiB Ta OK1JI, )KUBHM 3BYK
AKUX CIpPUSE aKTHUBI3allli MO3UTUBHUX KOTHITUBHUX PEAKIIH.

- npuHyun cmeopeHus 30H "axkycmuuynoi muwi" 3a AOTMOMOro (HOpMyBaHHS
BIIJTAJICHUX, 130JbOBAHUX MPOCTOPIB, 3aXHIICHUX peiabedoM abo meprojgamu, A€
MaI€EHTH MOXYTh MEIUTYBATH, 3aMaTHUCS TIIECHUMH MPAKTUKaMHU a00 BiAIIOYUBATH
HAOJMHIII B TaK 3BaHUX «30HAX NEPCOHAIBHOTO MPOCTOPY.

OnHi€lo 3 1IKaBUX BIACTUBOCTEH 3BYKY € HOTO PO3MOBCIOMKEHHS Y MPOCTOPI. 3BYK
MOJKE TIOIIMPIOBATHCS PI3HUMU NMUISIXaMU: Yepe3 MOBITPS, BOAY, TBEP/i MOBepxHi. Bin
MOXKe BigOMBaTHCs, BifpasyBaTucs a00 TPOXOIUTU uepe3 pi3Hi cepepoBuma. lle
J03BOJISIE HAM CIPUIIMAaTH 3BYK 3 PI3HUX JUKEpeN Ta BiIUyBaTH HOro Ha BIJICTaHI.
BaxxnuBo npu npoeKTyBaHHI MapKy po3yMITH OCOOIMBOCTI B3aeMoii JaHAmadTy Ha
PO3MOBCIOXKEHHS 3BYKY 1 MOAAJIBILIOT0 HOTO BIUIMBY Ha BiABiAyBaya. [Ipu popmyBanHi
MPABUJIBHOTO TEPaneBTUY0-aKyCTHYHOTO CEPEOBHINa MH OpieHTyemoch: 1. Ha
HacaodcenHs, 1X IIUIBHICTh Ta BIACTUBOCTI. Bimomo, nepeBa, Kyll, peibed
MOMIMHAIOTH a00 BIJOMBAIOTH 3BYKH, 3MEHILYIOYM MICBKHI IIyM, CTBOPIOIOYM "THXI
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oazu". 2. Ha wnassnwicmv Ha mepumopii 6o0u ((HOHTAHIB, CTPYMKIB, BOJOIM,
BOJIOCTIAMIIB). AJKe, BOAA CTBOPIOE MIPUPOTHUN «OLIHiA ITyM», SIKHI MacKye HebakaHi
3BYKH Ta CTIpHSIE poscnabnenHto. 3. Ha monoepagpiro (maropou, J0IMHN), KA BILTTUBAE
Ha peE30HAHC 1 MONIMPEHHS 3BykiB. 4. Ha ocobnusuili 38yKoeutl Jzandwaqu
(cayHIICKEHT) - 110 BIATBOPIOE CYKYIHICTh 3BYKIB, XapaKTEPHUX ISl IEBHOTO MICIIS:
NTAllMHUNA CIiB, BITEP Yy JepeBax, IIyM BOAHM, KPOKH MO TpaBito. Y Iu3aiiHi
peabuTiTalifHUX MPOCTOPIB BAXKIMBO BPaxOBYBaTH SAKICTh ILIBOTO CayHJICKEHUITY:
YHUKATH TEXHOT€HHOT'O IIyMY, CTBOPIOBATH MPOCTIP 31 3ByKaMH, 1110 3aCTIOKOIOIOTH 1
HAJAIITOBYIOTh Ha BIIHOBJIEHHS. Jlnsi ¢opMyBaHHS KOMQOPTHOTO IMapKOBOTO
cepenoBuia 3 QyHkIieo peabimiralii, Tpedba BpaxoByBaTH aKyCTHUYHI BJIACTHBOCTI
pI3HUX 00’€KTIB, po3Mip 1 popMy mpocTopy, a MaTepiai, 3 SKOro 3poOJICHHI 00’ €KT,
MO>K€ TIOTJIMHATU a00 B1JI0MBATH 3BYK.

3ByK MOJXKE IIepe/laBaTHCsl 4epe3 pI3HI CepelloBUINA 3 PI3HOK IIBHJKICTIO.
Hanpukian, Boga nepenae 3ByK MIBHJIIE, HDK MOBiTps. Lle mosicHioe, YoMy 3ByK
BOJIOTIA/ly YyTH 3/aJIeKy, a 3BYK TPOMY JOXOJUTH JI0 HAC 31 3aTPUMKOI0. 3BYK MOXKE
MaTH pi3H1 BIACTUBOCTI, TaKl SIK T'YYHICTb, TEMOp 1 yacToTa. ['y4HICTh BU3HAYAETHCA
CUJIOIO 3BYKY, TEMOp - Or0 XapaKTepoM, a 4YacTOTa - KUIbKICTIO KOJIMBaHb Y CEKYH]TY.
L1 BIacTUBOCTI TO3BOJISIIOTH HaM PO3II3HABATH Pi3HI 3ByKH. 3ByKOBa KapTUHA CBITY —
1€ HE3BMYAWHUI CI0CI0 PO3KPUTTS HALIOTO OTOYEHHS. BUBUEHHS BIIaCTUBOCTEM 3BYKY
1 MOro BIUIMBY Ha HAIlle JKUTTA JOIOMAarae HaMm Kpaile pO3yMITH CBIT, B IKOMY MU
KUBEMO. AKYCTHUYHI BIACTUBOCTI peueil Ta IpOCTOPY HABKOJIO HAC TAKOXK BILIMBAIOTh
Ha CHpUMHATTA 3BYKYy. Hampuknan, marepianu, 3 sSIKHX 3poOieHI NOBEpXHi, MOXYThb
BIUTMBATU HAa MOTO SIKICTh Ta ry4yHicTh. Kpim Toro, po3ramryBanHs Ta oopma 00’ €KTIB
y MPOCTOPl MOXYTh CTBOPIOBATH BIIOWTTS, €XO Ta 1HII aKyCTUYHI e(PEeKTH, Kl MU
CIIPUMMAEMO.

3BYK Ma€ CHJIbHUI €MOIIIHUIN BIUTMB HAa HAC, MOXKE€ BUKJIMKATU PAJliCTh, CMYTOK,
cTpax abo 3axormjieHHs. My3uKa, HalpuKiaj, MOXE 3MIHIOBaTM Hall HAcCTpid Ta
CTaBaTU CYIyTHUKOM y PI3HUX XUTTEBHX cHUTyamisx. KpiM Toro, 3BykH MpHpOIU
MOXKYTh HA/IaBaTH HaM CIIOKIA Ta perakcaliio; CIpUATHA 3HUKEHHIO PIBHS KOPTH30ITY
Ta HOpMali3aiii CepleBOro PHUTMY; 3MEHIIEHHIO CHMIITOMIB MOCTTPaBMaTHUYHOTO
cugpomy (IITCP) 3aBasku CTBOPEHHIO O€3MEUYHOTO CEPEelOBHINA, a TaKOX
MOKPAIICHHIO KOHIIEHTpAllil yBaru Ta BiTHOBJICHHIO KOTHITUBHUX QyHKIIH. OTHUM 13
HaMSICKpaBIIINX YKPATHChKUX MPUKIIAIB 3aCTOCYBAaHHS HOBITHIX IT1XO/1B

BxuroueHHst BoaM B Halle OTOYEHHS abo MOUIYK MPUPOJHUX BOIONM MOXE MaTu
IMOOKHI BILTMB HA HAITIE TICUXIYHE 3/I0POB’s1. 3BYK KMBOI BOJH - 11€ HE JIUIIIE MO,
110 TIIIUTH CIYX, aJIe ¥ MOTYKHUHN MUTFOIIHHA (HaKTOp, 110 Mae OJIaroTBOPHUH BIUIUB Ha
HaIle TUIO 1 pO3yM. 3BYyK pIYKH, CTPYMKa 4YM BOJOCHAIy BMIIIY€ B COO1 MPUPOIHY
TapMOHII0 1 BiIOOpa)kae KUTTEBY EHEPTir0 camMoi BOAM, 00 3BYKOBI KOJMBAHHS Bijl
PYXJIMBOI BOJIU CIIBMAAAIOTh 3 PUTMOM Tedii KpoBi B cyauHax. Lliumrommii 3ByK KUBOT
BOJIM Ma€ 0araTo mepesar i Jij1st pi3MIHOro Ta eMOLIMHOTO CTaHy: BIH MOYKE PO3CIa0UTH
Halll M s34, 3HU3UTU PIBEHb CTPECY, MOJIMIIMTH HACTPid, CHOPUSATH 3arajlbHOMY
BiTYYTTIO OJAromoiay4ds. 3BYK BOAU TaKOX BiJOMHUIN CBOIMH BIACTHBOCTSMHU 3HSTTS
Hanmpyrd 1 TOJINIIEHHS SKOCTI CHY, CHpHUSi€ TOKPAIIEHHIO CTaHy 3[0pOB’s
Ta 3pOCTAaHHIO MO3UTUBHUX €MOIIN. JIIKyBaJIbHO-TEparneBTUYHI BIACTUBOCTI BOJU B
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peaduTiTallii MCUXOJIOTYHUX CTaHIB BiJIIrpa€e BKpail BAXKJIUBY POJib, TOMY BKJIFOUCHHS
BOJIHUX TPHUCTPOIB, MPHUPOIHUX BOAOWM y TApKOBUHM JNaHIMIAPT € HEOOXiTHUM
€JIEMEHTOM TIPU CTBOPEHHI caMme pealduTiTalliifHuX cajiB Ta mapkiB. Boma, mo Tede,
HANPUKIIAJ, piuka 4Yd BOAOCIAJ, MA€ IMTUOOKUI TCUXOJOTIYHUN BIUIMB Ha JIIONUHY:
JOCIIPKEHHSI TOBEJM BIUIMB 3BYKY BOJM Ha HEWPOHHI XBUJII y MO3KY JIIOIWHU, IIO
YTBOPIOE 3aCMOKIMIMBHIA €(EeKT, MPUBOAUTh MO30K Yy OUIbII po3ciaOieHuid CTaH.
[lepeOyBanHs y BomoiMi ab0 mo0OnaM3y HEl MPUPOAHO BUKIMKAE BITUYTTS CIIOKOIO Ta
JerkocTi. BrumB Boau Ha HaIl BHYTPIIHIA CTaH MOXKe OyTH 0COOIMBO KOPUCHHUM IS
JrofieH, ki OOPIOTHCS 31 CTPECOM, TPUBOTOIO, JCMPECI€I0 Ta IHIIUMH MpodieMaMu
IICUX1YHOTO 310pOB’s1. [IpoTsATroM BCi€l iCTOPIT JIFOCTBA JIFOIU BU3HABAJIN TEPAIICBTHYHI
BJIacTUBOCTI Boau. CrapojaBHI IMBLTI3AII, Takl SK TPEKH Ta SIMOHIN, IIHYBaJIH
puUTyand 3 BOJOK 3a IXHIM BifHOBmMOBaJIbHUN edekT. CywacHi JOCHiIu
MIATBEPKYIOTh, 1[0 “OJaKUTHI MPOCTOPU~ OKEaHIB, O3€p Ta PIYOK IMO3UTUBHO
BIUIMBAIOTh HA TCUXIYHUHN cTaH JtoAuHu. CEHCOpH1 acleKTH BOJW, BKJIIOYAIOUU Il
BUJM, CYIIyTHI 3ByKM W 3amaxu, MalOTh 3aCTOKIMIMBUN BIUTUB Ha HAIy TICHXIKY:
nepeOyBaHHs 017151 BOAU 3/1aTHE BUKJIMKATHU MO3UTUBHI CIIOTA/IM, TaKl SIK B1JBITyBaHHS
IUISDKY B TUTUHCTBI, YU pO3CIa0JeHU CTaH AyXy; HaAuXae Ha (PI3MYHY aKTUBHICTb,
TaKy fK IUIaBaHHS, MJIABaHHS a00 AaBIHT. L1 3aHATTS cpustoTh HE e QI3UIHOMY
3I0pOB’10, aje ¥ TMO3UTHBHO BIUIMBAaIOTh HAa ICHXIYHE camMomnodyTts. [lmaBaHHS,
30KpeMa, € TPEHYBAaHHSIM JJisl BCbOTO TUA, AK€ MOKPAILYE BUTPUBAIICTb, 3MILHIOE
M’ 5134 1 301IBIIIY€ YACTOTY CEpLEBUX CKOPOUEHb. /lnHamMiuHa mprpoaa BOIU IpUBEPTAE
HAaIly yBary i JIooMarae 3aclokoiTy Hall po3yM. 30CEpEeIKyIOUUCh Ha pycl BOAU, MU
MOXKEMO KHUTU Tel'IeplIHHlM MOMEHTOM, 3aiMaTHCsi caMOaHali30M 1 JOCsTaTu
MEIMTATUBHOTO CTAHYy «M’SIKOTO YCB1JIOMJICHHS» MO/ Ta CBOTO OTOYEHHSI.

3BYK - € OJTHIEIO 3 HAMBAXTUBIIINX CKJIAJOBUX HAIIIOTO MOBCSAKJICHHOTO 1CHYBaHHS:
B MICIISIX 3 BUCOKHM PIBHEM 3BYKIB MPUPOAH 1 HU3HKHUM PIBHEM IITYYHUX Y CIyXadiB
CIOCTEPIraeThCs MOMIMIICHHS 30pOB’S, 3MEHILEHHS OO0JI0, MOKPAIIEHHS HACTPOIO
W KOTHITMBHHUX 3J10HOCTEH, 301JIBIITEHHS KUIBKOCTI MO3UTHBHUX €MOIIIH, 3HKEHHS
cTpecy Ta posaparyBaHHs. [lomomaHHIO iX HACTIAKIB TaKOX JOMOMArarTh 3BYKH
NTaxiB, IMITYBaHHS SKUX HEPIAKE B HANUCAaHHI MY3UYHMX TBOPIB MHUHYJIOIO 1
cyyacHocTl. He BUIIagkoOBO BIArady>KEHHSM MY3HYHOI IICUXOJIOTI] BBa)KaroTb
MICUX0aKyCTUKY - HayKy TpO CIPUHHATTSA 3BYKYy Ta HWOTO BIUIMBA Ha IICUXIYHTH,
eMOIIMHUHN Ta PI3UYHUI CTaH JIFOIUHHU, SIKA TOCIIIJIKY€E TICUXOJIOT14HI aCleKTH 3BYKiB
BOJIM, CIIBY NTHUIb ¥ aKyCTHYHOTO (hoHy mpuponu 3okpema. Haykosii 3 HimeuunHi
JUUTIUTA BUCHOBKY, 1110 NTAIIMHUK CMIB B pallOH1 TPOKUBAHHS JIIOAWHYU TIPUHOCUTDH HE
TIJIbKY BEJIHMKE 3a/I0BOJICHHS, a MO3UTUBHO BIUIMBAE HA MOTO MCUXOJIOTTYHE 370POB 4.

Jlyxe IiKaBUM € Cy4dacHMM MiJIXiA 10 (OpMYBaHHS aKyCTHUYHO HAIlOBHEHOTO
JaHAmwadTHOTO MPOCTOPY 3aBASKM HOBITHIM TexHojorisM. CydacHi aKyCTH4HI
CUCTEMHU B JaHAMA(PTHOMY IU3aliHI - 11€ 1HTETPOBAHI TEXHOJOTIYHI PIIIEHHS, SIKI
JI03BOJISIIOTh  CTBOPIOBAaTH KOHTPOJHOBAHE 3BYKOBE CEPENOBHUINE HA BIAKPUTHX
npocTtopax. BoHM aKTHMBHO BHKOPHCTOBYIOTHCS y TYyONIYHUX MapkKax, CaloBO-
TEPaNeBTUYHHUX 30HAX, TYPUCTUIHHUX JIOKAIlISIX, apT-MPOCTOPaX 1 HaBiTh Yy MPUBATHUX
cagax. OCHOBHI TUIU Ta (QYHKIII CyYaCHUX aKyCTUYHUX CUCTEM Y JIaHmagTi:

26



ART
MODERN TECHNOLOGIES AND PEOPLE: NEW PARADIGMS AND PROBLEMS

1. Ilpuxoeani 36yxo8i cucmemu y BUITISII aKyCTUYHUX KOJIOHOK, 1110 MacKyOThCS
miJ KaMmiHHS, JiepeBa, JEKOpaTHBHI €IEeMEHTH JaHAMA(THOTO CEepeloBHUIIA,
BUKOPUCTOBYIOTBCSl JUIsI CTBOPEHHS THUXO1 (POHOBOI MY3HKH, IMiTalii HTPUPOTHHUX
3BYKIB, TPOBEJCHHS ay/110€KCKYPCIH.

2. Inmepaxmueni ayoioincmanayii, sKi pearytoTh Ha MPUCYTHICTh JIONUHH, PyX
a00 3ByKH (CEHCOpH), MOXYTh CTBOPIOBATHM IWHAMIYHI CAyHICKEWIIH, 3MIHIOIOUN
MY3HUKY 3aJIe)KHO BiJ TIOTOIM, dYacy m00M abo aKTHBHOCTI B Oe3mocepemHin
NPUCYTHOCTI Bijl YCTPOiB, 4aCTO BUKOPUCTOBYIOTHCS B apT-IPOCTOpax Ta CaJi0BO-
TEepaneBTUYHHUX MTPOEKTAX.

3. Cucmemu npocmopogo2o mpusumipnozo cmepeogoniunozo 368yky (3D-3Byk),
CTBOPIOIOUH €(hEKT «3aHYPEHHS» Y 3ByKOBE CEPEIOBUIIIE: CUCTEMA 3 JIEKIJIBKOX JIXKEpelt
3BYKY 3 HU(GPOBUM YIIPABIIIHHIM J03BOJIsIE OPMYBATH "3BYKOBI CIICHH" a00 JIOKAIbH1
ayJ110-30HH.

4. Ayoiociou Ta ocgeimHi cucmemu, BCTAHOBIICHI B OOTaHIYHMX Ta 1CTOPUYHUX
cajiax Ta MapKax, Ha €KO-CTEeXKKaX, BKJIIIOUAaIOTh CEHCOPHI MaHel i MOO1IbHI JI0IaTKH,
AK1 aKTUBYIOTb 3BYKH IPH MIAXO/1 JO HUX (TOJIOCH, ONUCH, My3HKa).

5. Cucmemu wiymosaenyuieHHs € aKTUBHUMM aKyCTUYHUMH Oap'epamu abo
“3ByKOBUMH €KpaHaMu™’, 110 3HAYHO 3MEHIIYIOTh HEOaKaHWW IIYyM BiJ aBTOMOOLIIB,
MIPOMHUCIIOBUX OO0'€KTIB, IHTETPYIOThCS B JAHAIIA(T SIK JEKOPAaTUBHI CTIHM, LILIbHI
3€JIeH1 HacaJXKeHHs a00 OararopiBHEB1 BOJOCHAAM, KACKAIU Ta (POHTAHHU.

6. 38yKo6i dopidcku ma ceHCcopHi Mapuipymu CTBOPIOIOTHCS 3 METOIO JIKyBaJIbHO-
TEPareBTUYHOTO UM OCBITHHO-MTI3HABAJILHOTO BIUIMBY 3 aKTHBI3AIIEI0 PI3HUX 3BYKIB:
MY3UYHUX MEJIO/IH, TOJI0CIB IPUPOAU, IHCTPYKIIIHN ISl BIPAB.

Ha cporomni HeOOXigHUN KOMIUICKCHHHM IIJIX1JT 10 CTBOPEHHS 3710POBOIO
3BYKOBOTO JIAHAIMA(THOTO MPOCTOPY. 3 KOKHUM POKOM OyiBeslbHA 1HIYCTPIs
PO3BUBAETHCS, 3 SABISIIOTHCS HOBITHI Marepialid 1 KOHCTPYKIli, BUKOPHUCTAHHS
JOCSITHEHB SIKUX OakaHe ISl BIIPOBAKCHHSI, PO3BUTKY 1 yAOCKOHAJIEHHS aKyCTUYHOI
CKJIaJIOBOi MPU CTBOPEHHI peaduTiTaliiiHOT KOMIOHEHTU Cy4YaCHUX JaHAmadTHUX
00’exTiB. ToMy HalIMPOCTIIIMM 3aCO00M Cy4acHOi aKTHBI3allii 3ByKOBO1 CEHCOPIKH Y
IPUPOTHOMY JTaHAMA(TI € BAKOPUCTAHHS MAPKOBUX aKyCTHUHUX MaHEIeH 9 YCTPOIB
- CHemiaJIbHO PO3pOOIeHUX KOHCTPYKIIiH, 3MaTHUX 3MIHIOBAaTH, KOHIIEHTPYBaTH YU
MiABUIIYBaTH CUJIy 3ByKy a00 KOHTPOJIOBAaTH WOTO MOIMUPEHHS. BOHU MOXYTh
3MEHILYBaTH IIyM, IT1JICUIIIOBATH MPUPOHI 3BYKH 200 HaBITh CTBOPIOBATH HOBI 3BYKOBI
BpaXXeHHs. Y peaOUTTaIliiHUX, TEpaneBTUYHMX Ta E€CTeTUYHUX IapKax BOHHU
BUKOHYIOTH SIK (DyHKIL1OHAJIbHY, TaK 1 TU3alHEPCHKY POJIb.

Tunm aKyCTHYHUX TIAHENEH, 10 MOKYTh BUKOPHUCTOBYBATHCh Yy MapKax:

1. Illymonoenunaroui naweni CUPUSTIMBI JJIS 3MEHIICHHS MICBKOTO a0o
JIOPO’KHBOTO IITyMY, MOXYTh OyTH CTBOPEHI 13 JEpEBUHH, TPOOKH, MiHEpaIbHOI BaTH,
nephopoBaHOTO MeETaly 3 aKyCTHYHUMH BCTaBKAMH, O3CJICHCHHSM Ha KIITaJIT
«3€JIeHOI CTIHW», W BCTAHOBIIOBATUChH B3IOBXK JOPIT, OUIA IrpOBUX 30H, MOpyY 13
MICLISIMH BIATIOYMHKY, 4aCTO 0(hOPMIIEHI K BEPTUKAIbHI caJu ad0 apT-1HCTAJALI].

2. 38yK08i0busHni abo goxycyroui nareni, 1js CIpSIMyBaHHS Ta MiJCHUIICHHS 3BYKIB,
CTBOpEHHS "3BYyKOBUX e(ekTiB": mapaOoJiiuHi maHesl, e /1Bl JIOAUHU OO0IUYYSM 0
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naHeJield MOXKYTh CHIJIKYBaTUCS Ha BIJCTaHI;, KyIIOJIM YU apKH, 110 B1IOUBAIOTh 3BYKH
rOJIOCY UM IHCTPYMEHTIB, CTBOPIOIOYH €(eKT "3ByKOBOI Karncynu'.

3. Inmepaxmueni axycmuuni naueni s BIATBOPEHHS MY3HKH a00 TPUPOIHHUX
3BYKIB IIPH IOTHKY a00 HAOMMKEHHI Y CCHCOPHHX CaJlaX, IUTSYNX 30HaX, HA OCBITHHO-
Mi3HAaBAJIbHUX MapIIpyTax.

4. JlexopamusHno-akycmuyni Oap’epu TIOEMHYIOTb €CTETUYHICTh, (YHKIIIO
IIYMOI30JIAIIIli Ta HaNpsIMJICHOTO 3BYKOBOTO O¢opMieHHA.MoxyTh Oyt y (dopmi
CKYJIBITYP, CTIHOK, IHCTAJIAIIN 13 PI3HUX TEKCTYp (J€peBO, CKJI0, METaJl, KaMiHb).

BukopucTtanHs 3ByKy JUIsl CTBOPEHHS CIICIiali30BaHUX MApKiB — 1€ CTPATErTYHHIMA
MiX1]1, 1€ aKyCTHKA HE JIMIIE JOTOBHIOE JIaHadT, a CTa€ KJIOYOBUM 1HCTPYMEHTOM
JUIsL Teparii, OCBITH, IPU UM E€MOIIIHHOTO 3aHypeHHs. 3BYK MEPETBOPIOE MPOCTIp HA
IHTEpaKTUBHE CEpEAOBUINE, AJANTOBAHE JI0 KOHKPETHOI IIIBLOBOI ayaUTOpli. 3BYK
CTBOPIOE ClLIEHapiil, pyXy 1 mepeOyBaHHS B NapKy, MOXXYTb HECTH CHUMBOJI3M Y
cupuiiHaTTi ganamadty. CreHapHICTh Tependadae, M0 MPOCTIP «PO3rOPTAETHCS
nepen BIABIIYyBaueM, K 1ICTOPIsSl YU MOJOPOK, 1 3ByK CTA€ YACTUHOIO I[IbOTO HAPATHBY.
3BYK BeJ€ JIOAMHY, MIATPUMYE i OpIEHTAIII0 1 BUKIMKAE €MOIIMHI BIATYKH. 3ByKU
MOXYTh OyTH CHMBOJIaMH, SIKI BUKJIMKAIOTh KOHKPETHI acoliaiii abdo crorauu:
J3I0pYaHHS BOJIW — CUMBOJI OUMIIICHHSI, OHOBJICHHS, IIMKJIITYHOCTI KUTTSI; IIETIT TPaBH
abo JepeB — MpPUPOAHA KOMYHIKAIllS, BIAYYTTSA 3B’SI3KYy 3 YMMOCH OUIBIIMM; CIIIB
KaWBOPOHKA — CUMBOJ Ha/il, paHKy, HOBOTO MOYaTKy; TUIIA a00 MPUITTYIIEHI 3BYKH —
CHUMBOJI BHYTPIIIHBOT'O CIIOKOIO, 3aBEPIICHHS. B akyCTUUHOMY TeparneBTUYHOMY Cady
TOJIOBHMM aKIIEHT 3p00JIeHUI Ha 3BYK SK 3aCi0 B3a€MO/Iii, BIIHOBICHHS Ta EMOIIHHOTO
3aHypeHHA. Takuil MpocTip MOEAHYE MPUPOIHY AaKyCTHKY 3 IHTEPAKTUBHUMH a0o
MaCUBHUMHU 3BYKOBUMU 00'€KTaMHU.

MoxHa BUAUIMTH HACTYITHI TUIH CHEI[aTi30BaHUX aKyCTUYHHUX MapKiB 3a POJLITIO
BUKOPHUCTAHHS B HUX 3BYKY SIK 3ac00y peabimiTaiii:

1. Peabinimayiiini napku, Ae 3BYyK € TepaneBTHUHUM 3acoOom micist [ITCP,
1HCYJIBTY, EMOLIIMHOTO BUTOPAHHS: IPUPOJIHI 3BYKH, My3UKa, O1HypaJibHl pUTMH, 30HU
CIIOKOIO Ta CTUMYJISILII: THXa "3ByKOBa KIMHATa'" Ha BIAKPUTOMY MOBITP1 200 aKTUBHA
IHTEpaKTUBHA 30HA.

2. Ilapxu ona dimeti 3 PAC abo cencoprumu nopyuiennsam. Tam Mae nependadyarrch
KOHTPOJIbOBAHMM 3BYKOBHI (POH: O€3 pi3KUX 3BYKIB, 3 NepeadauyBaHUMH €(EKTaMH.
Meta CTBOpEHHsI TakuWx MApKiB JJsl JITed 1€ PO3BUTOK CEHCOPHOIO CHPUMHSTTA,
yBary, corfiainizamii. OIIKow MOXKYTh CTaTH «IHTEPAKTHBHI "3BYKOBI JOPIKKH", SIKi
03BYUYYIOTh KPOKHU AUTHHHU.

3. Ekonociumo-oceimmui napku &7 BIANOYMHKY Ta peabumiTaulii, 1€ MOXYTb
CTBOPIOBATHUCH IMITallll MPUPOJHUX CEPEAOBHIIL: KYHIIII, TyCTEIsA, OKEaH.

4. Apm-napxu ma napxu nepgopmancy i peabinimayii, ne 3ByK BUCTYMA€ SK
MUCTENTBO: CayHACKEWUIH, IMIPOBI3aliiHI aKyCTHUYHI CKYJIBITYpPH, >KUBI BUCTYIHU 3
3D-3BykoM a0 TIPOCTOPOBOIO aKYCTHKOIO.

5. Temamuuni napku Ona He3pauux, A€ 3IIACHIOETbCS HaBiraiis dYepes
MIPOCTOPOBUI 3BYK: 3BYKOBI MapKepH, TaKTHUJIbHI KapTH 3 ayaioriioM. MeTo Takux
MapKiB € aBTOHOMHE IepecyBaHHs, Oe3MeuHa OpieHTallisl He3psAYuX JtoAeil. 3ByK B
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I[bOMY TapKy BUCTyMNa€ SK 1HCTPYMEHT CTBOPEHHS €MOIllH, HaBiraiii, KOMyHiKallii,
Teparii, IHTepaKIIii.

BucHoBKH. AKyCTHKa SIK OCHOBa IS CTBOPEHHS TEMAaTUYHOTO TApKy - €
IHHOBALIIMHUM TIAXOAOM, y SKOMY 3BYK CTa€ TOJOBHOIO CKJIAJOBOIO MPOCTOPOBOT
KOMITO3UII1i, 32CO00M HaBiraiii Ta eMOI[IHHOTO BIUIMBY Ha BiJBiAyBadiB. Takuil mapk
HE MpocTo 0OpPMIICHUN 3BYKOBUMU eeKTamu - BiH ' FOBOpI/ITB" "cmiBae", "nuxae" 1
"rpae" 3 BiaBimyBaueM. «llapk, 1m0 3BY4UTHY - 1€ IPOCTIp, A€ KOXKHA 30Ha MAE CBOIO
3BYKOBY 1JICHTHYHICTb, SIKa& PO3KpHUBAE TEMY, MIATPUMYE HACTpIA 1 CIOHYKaE 0
B3a€MO/Ii1, peabuiTarii. 3BYK y MO€HAHHI 3 BI3yaJIbHUM 1 TAKTHJIBHUM CEPEIOBUILIEM
(dhopMy€e MOBHOIIIHHE TEPANEBTUYHE CEPEHAOBHIIE, SKE CIPUSIE CEHCOPHIN 1HTErpariii,
3HHKEHHIO CTpeCy Ta TOKpAIIeHHIO HACTpOl, TOOTO BUKOHYE peabumiTalriiiHo-
BiTHOBITIOBAJIbHY POJTb.
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PEINPE3EHTALIS )KIHOUOI'O JOCBIIY B CYUYACHIN
MY3EWHIN MIPAKTUII: BUCTABKA «BYTH KIHKOIO
B AHTUUHUX MOMIIESIX>»

JleonTheBa OJieHa

ToKTOp (himocodii 3 06pa30TBOPUOTO MUCTEIITBA, IEKOPATUBHOTO MUCTEIITBA,
pecTaBpailii, JOIEHT Kadeapyu MUCTEIITBOSHABCTBA 1 MHCTEIILKOI OCBITH
KuiBchka aepkaBHa akajaeMisi IEKOPaTUBHO-TIPUKIIATHOTO MUCTEITBA 1 TU3alHY
iMeH1 Muxaiina boituyka, Ykpaina

buctpa Mapis

KaHIUJAT ICTOPUYHUX HAYK, TOIICHT,

JIOLIEHT Kadeapu MUCTEIITBO3HABCTBA 1 MUCTEIIbKOT OCBITH

KuiBcbka nepxaBHa akajieMis 1I€KOPATUBHO-ITPUKIIAHOTO MUCTEIITBA 1 IU3alHY
iMeH1 Muxaiina boituyka, Ykpaina

YTpoI0BkK OCTaHHIX JECATHIITh B My3€WHIN MPaKTHUIll JeAalll TOMITHIIIOK CTa€e
TEHJICHI[IS JI0 TIEPEOCMUCIICHHS TPAIUILIMHUX CHOCOOIB pemnpe3eHTarlii MUHYJIOTO,
AKTUBHO 3aCTOCOBYIOTHCS AHTPOMNOJIOTIYHI Ta COIIIOKYJIBTYpHI MiAXOAU [0
iHTepnperauii icTopuyHuX noxAid. OxkpiM (akTiB MOJITUYHOI icTOpli, Olorpadii
BHJIATHUX OCOOMCTOCTEHW, BHW3HAYHUX TaM SITOK MHCTEITBA, y IIEHTP YyBaru
JOCIITHUKIB TOTpAIUIsiE ¥ MOBCSIKAEHHUN JOCBIA PI3HUX COLIAIBHHUX TPYyH, SIKUAN
TPUBAJIMK 4Yac 3aJUIIABCAd MailKe HENpPEACTABICHUM B MY3€HMHHUX MPOCTOpax.
Ocob6nuBe Miclie cepesi TaKuX MiJIX0/A1B MOCIIat0Th BUCTABKOBI MPOEKTH, TPUCBIUCHI
KIHKaM B 1CTOPIi, sIK1 TO3BOJISIOTH MO-HOBOMY TIYMA4YUTH apXEOJIOTIUHI Ta ICTOPUYHI

MaTtepiaim.
OpnuMm 13 MpUKIAAIB Takoi TpaHcdopmallii miaxozdiB cTaia BucTaBka «bytn
KiHKOlO B aHTUyHUX [lommesx» (itam. — «Essere donna nell’antica Pompei»),

npejacTtaBieHa B ApxeosorivuHomy mnapky I[lommeiB y 2025-2026 pokax min
kypatopctBoM @panuecku ['emini Ta Moniku CanbBagopi y cmiBopami 3
yHiBepcutetamu Ilanyi, Canepro Ta Beponum [1, c¢. 3]. Opranizaropu BHCTaBKH
3aMpoNoOHYyBaJIM HOBHI KOMIUJIEKCHHH TOTJIST] HA CTAHOBHIIIE )KIHOK y CTapOJaBHHOMY
PUMCBKOMY MICTI, MO€EAHABIIM ApXEOJIOTIYHI MaTepiajid, ICTOPUYHI CBIIYEHHS Ta
Cy4acHI 3aco0u My3eiHO1 KOMYyHiKallli. BuctaBka penpe3eHTye »KiHOUMi JOCBiJ HE SIK
70 abo JpYropsiiHUNA CIOXKET B ICTOpli MiCTa, a K IHCTPYMEHT OCMHCIICHHS
COLIAJIbHOI CTPYKTYPH Ta KyJIbTYPHUX MPAKTUK aHTUYHUX [lomrmeiB.

Metor 1aHOTO NOCTIKEHHS € aHalli3 KypaTOpChKOi CTpaTerii pempeseHTarli
KIHOYOro JocBiAy y BHUcTaBll «byTu xiHkoro B anTuuHux Ilommesx», a Takox
BU3HAYCHHSI OCOOJIMBOCTEN 1HTEPMpETallii apXeoJoTIYHOI CHAaAIMHNA Yepe3 MPU3My
1CTOpIi MOBCAKACHHOCTI MapTriHATI30BaHUX COIIAIBHUX TPYII.

OpHi€r0 3 KIIOYOBHX OCOOJMBOCTEH aHaIi30BaHOI BUCTAaBKM CTajla 3MiHA
JOCIITHULIBKOI ONITHKH, 1110 B110Opaxkae TeHACHLIT Cy4yacHOi TyMaHITapUCTUKHU. SIKIIOo
no Toro TpuBanuii yac Ilommei Oynu mpeaMeTroMm 3aIlikKaBJICHOCTI Hacammepen sk
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nam’TKa pUMChKOi YpOaHICTUKH, OCEPEIOK 3pa3KiB MIChKOI apXITEKTypH Ta TBOPIB
MUCTEITBA, [HKEPEJIO BIIOMOCTEH PO MOJTITHUYHI MO/IT Ta XKUTTS 3aMOKHUX TOPOJISH,
TO B MEXax IbOTO BUCTABKOBOTO MPOEKTY yBary OYyJO 30CEpeKEeHO Ha 1CTOpii
PI3HOMaHITHHUX TPYI KIHOK, YH€ TMOBCIKICHHE OYTTS OyJI0 HEBIJ €EMHOIO CKJIaJOBOIO
(GyHKIIIOHYBaHHS MICbKOi cniibHOTH. Kypatopu BiAMOBWIHCS Bifl YABIECHHS PO
KIHOK SIK TIPO OAHOPIHY COLllaJbHY KaTeropito — BiABiAyBadaM OyJio 3alpONOHOBAHO
IIUPOKY MMaHOpaMy JKIHOYHX CTaTyCIB Ta COIllaIbHUX POJICH, a came: MpeICTaBHHUII
3aMOXHUX POJIUH, BUIBHOBIAMYIIEHHUIN, pPaOWHI, KpPHUIl, PEMICHHIl, IIOBIi,
HOIINPUEMHUII, MaTepi, JAPYXKUHU, JOHbKM, Hainoxkuuii [2]. Ile mo3Boauio
IPOJICMOHCTPYBATH, HACKUIBKM PI3HUMH MOTJIM OYyTH MOMJIMBOCTI, OOOB’SI3KHM Ta
dbopMH yyacTi KIHOK Yy JKMTTI MiICTa B 3aJIe)KHOCTI BiJ] iXHBOTO ITOXOJXKEHHS,
(hiHAaHCOBOTO CTAHOBMIIIA Ta COLIIAIIBHOTO CTATYCYy.

B cBoto depry e 103BOJIMIIO BIAMOBUTHUCS BiJl CIIPOLEHUX YSBIEHb MPO MICIE
KIHKM B aHTUYHOMY CYCHUIBCTBI. 3aBASKM  3aJyuy€HHIO PI3HOMAHITHOTO
apXeoJIOTIYHOrO0 MaTtepially BIJIBIAyBadl OTpUMald MOXJIMBICTh IOOAYUTH HE
y3arajibHeHU o0pa3 ®IHKU B PUMCBKIN iMIIepii, @ MHOKUHHICTh 1HAUBIYJIbBHOCTEH.
L{s yBara 10 po3MaiTOCTI KIHOYMX MPAKTHK 1 CIOCOOIB KUTTS HAOIMKAa€ KOHIIETIIIIO
BHUCTaBKH JO0 CYYaCHHUX MIJIXO/1B COIIAJILHOI 1CTOPII, JIJISl IKUX BAXKJIMBUM € BUBUCHHS
MOBCSAK/IEHHOCTI, MICIIEBUX KOHTEKCTIB Ta MEPCOHAIBHOTO JOCBIAY B YCIH iXHIN
CKJIAJHOCTI.

OcoOnuBicTIO peani3alii KOHIEIMIIi MPOeEKTy cTaB OiorpadiuHuii TPUHITUI
opranizamii excrosuuii. Ha BiaMiHy Bii TpaJMIIHHUX BHCTAaBOK apXeOJIOTTYHHX
3HAXIJIOK, € MaTepialid YacTO IPYIMYIOThCS 3a TUIIOJIOTTYHUMH, XPOHOJOTITYHUMHU 200
TEMaTUYHUMHU O3HAKaMH, Yy MPO€EKTI «byTu *KiHkoro B aHTHUHUX [loMIiesx» B OCHOBY
CTPYKTYpPH €KCHO3MIll TMOKJIAJEHO KIIOYOBl €Tanu ITUKIY JIOACHKOTO JKUTTS —
HapOKCHHS, TUTHHCTBO, BUXOBaHHS, IIII00, MaTEpUHCTBO, ITpodeciiiHa TisIIbHICTD,
pEeNiriiiHi MPaKTHKU Ta cMepTh. Taka moOy0oBa 3MIHIOE CIIPUMHATTS apXEOJIOTYHUX
apreakTiB, OCKUIbKM TMPEACTABJICHI NPEIMETH PO3IISIAI0TECS MEPEayCIM SIK
CBIJTYEHHS TUX YU 1HIIUX KOHKPETHUX )KUTTEBUX CUTYyallll Ta MEPCOHAIIbHUX 1CTOPIMH,
a y CBOIM CYKYNHOCTI CKJIaJlaloTh LiCHUM HapatuB. [IpeaMern moOyTy, mpuKpacu,
(dbpecku, CKyJIbNTYpH, TOXOBAJIHHUN 1HBEHTAp Ta HAMUCHU HAOYyBalOTh JIOJATKOBOTO
3HA4Y€HHA, OyAy4Yu BKIIOYEHUMU B PO3IMOBI/Ib MPO MEBHUM eTamn KUTTA *KiHkH [3]. Lle
HaOmXKae BIJIBiAyBaya J10 JOCBIY JIFOACH MUHYJIOTO, OCKIIBKY BiH 3HAHOMUTBLCS HE 3
OKpEeMHUMU TIaM’SITKaMHu a00 KaTeropisiMH Iam’sITOK, a 3 MOCTIAOBHOIO 1CTOPIEI0, 110
PO3KpUBA€E pi3HI CTOPOHU >KIHOYOTO ICHYBaHHS B aHTUYHOMY MicTi. Yepe3 1ie
eKCIo3uIlisi HaOyBae CIOKETHOI IUIICHOCTI, a apXeoJoriyHa CIajIuHa MOCTaE SIK
Croci® PEKOHCTPYKITiT JTFOJCHKOTO KHUTTSI.

OxpeMy yBary KypaTop NPUIUIMINA TOJOJIAHHIO CTEPEOTUITHOTO CHPHUHHSTTS
00pas3iB )KIHKH aHTUIHOTO CBITY, C(DOPMOBAHOTO 1 B aKaJeMI4HIH TpaauIIii, 1 B MacOBIH
KyJbTypi. B 1bOMy IUJIaHI TIOKa30BUM € PO3AUT €KCIO3UIlli, MPUCBIYCHUM
pernpe3zenTarnii [lommeiB, 30kpema, y kinemaTorpadii. 3BepHEHHs A0 I1€1 TEMAaTHKU
J03BOJIMJIO KypaTopaM BHUHTH 3a MEXI ICTOPUYHOI PEKOHCTPYKIII Ta MOCTABUTH
MMATaHHS TIPO MEXaHi3MU (OPMYBaHHS HAIMX YSBJICHb PO aHTUYHICTh. JIOBTHIA Yac
MOMYJISIPHI Bi3yasjbHl 00pa3u (OopMyBajid YSBJIECHHS MPO XKIHKY MEPEBAXHO SK MPO
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POMAHTUYHY T€pPOiHIO, JAECKOPATUBHUN €JIEMEHT Ti€l YK 1HIIOI CIIEHU, €POTHYHHI
«00’€KT», KEPTBY ICTOPUYHUX OOCTaBUH a0 TEpCOHaXa, ICHYBaHHA SIKOTO
BHU3HAUAETHCS AISIMH YOJIOBIKIB-«Cy0’€KTiB». | B yCiX MOAIOHHMX CIOXKETaxX >KIHKa
BUKOHY€E IpyropsiaHy poisib. Taki oOpa3u, Xo4a 1 MalTh pealibHe MIATPYHTS B
aHTHUYHOMY CBITI, JIUIIIE YaCTKOBO BiJOOPaXKaIOTh COIiaIbHY JIHCHICTH CTAPOIaBHBOTO
MicTa.

Ha mpoTtuBary Takum ysIBICHHSIM BHCTaBKa MPOIMOHYBajla 3HAYHO OLIBII IIUPOKY
KapTUHY JKIHOYOI MPUCYTHOCTI B MOMIIEHCHKOMY COIiyMi. ApXEOoJIOTiYHl MaTepiaiu
3aCBIIUYIOTh Y4acTh JKIHOK B TOCHOJIAPChKiN Ta npodeciiHIi AisUIbHOCTI, iXHIO POJIb
SK BJIACHHIb MaifHa, BUKOHABUIIb PENITMHUX (PYHKIIHN, BAXIMBUX YICHIB POJAUHU
Tomo. TOOTO aKIEHT MEPEHOCUTHCS 3 Bi3yalbHO MPUBAOIUBUX, ajl€ CIPOIICHUX
o0pa3iB Ha peaibHE PI3HOMAHITTA COIIAJILHUX poJied Ta 0araTOBUMIPHY KapTUHY
’KIHOYOTO J10CBiy. JIOTIOBHIOIOUH YSIBIICHHS PO *KIHOK AHTUYHOCTI HOBUMHU (haKTaMH,
BHCTaBKa MIIITOBXYE 10 KpUTUYHOTO OCMUCIICHHS KYJIbTYPHUX CTEPEOTHIIIB.

KpiM TOro, mpoOEKT MTPOAEMOHCTPYBAaB XapakTEpHy M CY4acCHOTO MY3€i0
TEHICHIIIIO 0 PO3MIUPEHHS MEX BUCTABKOBOTO MpocTopy. Excrio3utris Oyna 3agymana
AK YacTUHA OLIbII HIMPOKOI CUCTEMH CHPUUHATTA Ta I1HTEpHpeTanli KyJIbTypHOL
CHAJIIMHH, II0 MOENHYE My3€iiHl 00’ €KTU 3 apxeoJsioriuHuM Janamadrom [lommeis.
Ile 3abe3nedyBanio KOMIUIEKCHHI JOCBIJ B3a€MOAIl 3 ICTOPUYHUM CEPEIAOBUIIEM.
BaxnuBy poiib y peanizailii i€l METH BiAIrpaBajio MOEIHAHHS BUCTABKU 3 ITU(DPOBUMU
mwiaThopmMamu Ta iHGOpPMAIIHHUMU pecypcaMu. 30KpeMa, MPOEKT IHTErPOBAHO 13
3actocyHkoM «MyPompeii», SKuil pO3MIMPIOBAB MOKJIMBOCTI O3HAWOMIJICHHS 3
MarepiajaMi BHCTaBKH Ta apXeoJOriYHUM IMapKoM B MHUIoMy. J[OMOBHEHHAM 0
€KCIIO3HIIIT BUCTYIUIIN TAKOK TEMATUYHI MApUIPYTH, MIOJKACTU, OCBITHI 3aX0/IH, Cepis
YUTaHb T4 MHUCTEIBKUX TMephOPMAHCIB, MPUCBIYECHUX KIHKAM, MPEICTABICHUM Ha
BHCTaBIIl. 3aBISKH TaKOMY IMJIXOAY BiJIBIAyBa4 OTPUMAaB MOXJIMBICTh B3aEMOJIISATH 3
TEMOIO Ha PI3HUX PIBHAX. Taka MpakTUKa COpPHUSIE 3aTyUYEHHIO ayIUTOPIl JO MI3HAHHS
MUHYJIOTO Ta JEMOHCTPY€ TparHEeHHS MYy3€iB BUKOPHUCTOBYBATH pi3HI KaHAIH
KOMYHIKaI[ll 3 Cy4aCHUM BIJBITyBayeM.

Oco0yMBe Miclie B CTPYKTYpl BUCTaBKH MaB PO3JiJ, PUCBSUYCHUN >KIHKaM, SKi
3po0uIM BHECOK y nociikeHHs Ta 30epexenHs [lommeiB. Cepen Hux — Kapomina
bonamapt (1782-1839), Terssna Bapmep (1880-1960), Onbra Emia (1902-1977) Ta
Binerensmina SAmemcbki (1910-2007). 3BepHEHHS A0 IUX MOCTaTEd PO3IMIMPUIIO
4acoBI MEXI1 €KCITO3HIII1, ITOIBOIJIO IEPCIIEKTUBY KIHOYO1 ICTOPIi Ta IEPEBEI0 PO3MOBY
3 @HTUYHOCTI y TUIOIIMHY 1CTOpii HayKu. TakuM YMHOM BUCTaBKa MOKA3y€ KIHKY SIK
aKTUBHOTO Cy0’€KTa HayKOBOi Ta KyJbTYpPHOI MAISUIBHOCTI, sika Oepe ydacTb y
(dbopMyBaHHI Cy4acHOTO 3HAHHA. BKIIIOUEHHS IILOTO PO3AUTY 10 CTPYKTYPH BUCTABKU
Ma€ KOHIIENTyaJbHE 3HAYCHHS, JO3BOJISIOYM TOKA3aTH, IO 3HAHHS MPO MUHYJIE
dbopMmyeThcss B mporeci poOOTH KOHKPETHUX JIIOACH, a BHECOK JIOCIIIHHUIIb
PO3TIISAAETHCA SIK HEBIJ €éMHa ckiaaoBa ictopii BuBueHHs [lommeiB [4]. BucraBka
MOKa3yBaJa JKIHKY OJTHOYACHO SIK 00’ €KT ICTOPUYHOI PEKOHCTPYKIIi Ta SIK aKTUBHOIO
cy0’ekTa 3100yTTS HAyKOBOTO 3HAHHS, IO € OJIHIEI 3 HAWOIIBII OPUTIHAIBHUX
MO3ULIH i1 KypaTopchKOl KOHIEIII].
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Takum umHOM, BUCTaBKa «byTH kiHKOO B aHTHYHUX [lommesx» neMoHCTpye
XapakTepHY Ui Cy4acHOT 3aX1IHOT My3€HHO1 IPaKTHKU TpaHC(HOPMAIIIIO MiTXOIIB 10
pemnpeseHTanii MUHyI0ro. i KOHIENIis IPYHTyeThCs Ha MEPeX0i BiJl po3MmoBizi Ipo
«BEIIMKY 1CTOPIIO» M0 1CTOpPii MOBCAKACHHOCTI. Y IIbOMY KOHTEKCTI apXeoJoriuHa
CHajlIrnHa CTa€ 3aco00M PEKOHCTPYKINi 1HIWBIAyaIbHOTO JIFOJICBKOTO TOCBITY Ta
COIIJIbHUX B3a€MHUH. Po3rismatoun pi3Hi acTIeKTH KHUTTS KIHOK — CIMEHHI BITHOCHHH,
BUXOBAaHHS JITEH, MOOYTOBI CHpaBH, MpPALI0, PENIridHI MPAKTHUKUA Ta CYCHIIbHHIMA
CTaTyC, — BUCTaBKa JOBOAWTD, IO KIHOYMHN JTOCBIT MOKE OyTH BOXKIIUBUM JHKEPEIOM
JUISL pPO3YMIHHSI aHTUYHOTO CyCHiabCcTBa. Yepe3 icTopii >KIHOUMX JOJb BiJIBiAyBad
OTPUMYE MOXKJIMBICTh Kpallle 3pO3yMITH OCOOJUBOCTI (PYHKIIIOHYBaHHS PHUMCHKOIO
Micta. BogHouac 3BepHEHHS yBard Ha JKIHOK, SIKi Opajid y4acTh y JOCIIJKEHHI
[TommeiB, CTaBUTh y IEHTP yBaru THX, 3aBISKH KOMY ChOTOJHI ()OPMYEThCS HaIle
ySIBJICHHSI PO MUHYJE MicTa. L[ moaBiiiHa nepcrekTrBa HaJjae BUCTABLI AOJATKOBOT
KOHUENTYaIbHOI ITMOMHM Ta pOOUTSH 11 MOKA30BUM MPHUKIAJI0M CyYaCHHUX MIAXO/IB J0
MY3€lHOI pernpe3eHTallli MUHYJIOTO.
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POJIb I'EIICUAUHY AK OCHOBHOI'O PEI'YJIATOPY
METABOJII3MY 3AJII3A B IIEPIO/I BATITHOCTI

Camo0ip Tersina

Crynentka 2 xypcy, @akynsret [emiarpii

Kadenpa mennunoi 6i0ximii Ta MOJIEKYJISIPHOI 610J10T 11

Hamionansuuit Mmenuunuii ynisepcutet iMmeHi O.O.boromosnbirs, Ykpaina

OoOepnixina Haraumis
K.XIM.H., JOLIEHTKa Kadeapu MeTuaHOo1 610XiMil Ta MOJIEKYJISIpHOI 610J10T 11
Hamionansuuit Mmenuuauii yaisepcuret iMeHi O.0O. boromonbiis; Ykpaina

Meta pocinikeHHsi: MeTol € JIOCHIKEHHS POJIl TENCUIUHY SIK OCHOBHOTO
perynsTopa MeTaboi3My 3aii3a B OpraHi3Mi BariTHOI KIHKH Ta OOTPYHTYBAaHHS HOTO
3HAYEHHS JIJI 3a0€3MeUeHHS HAJIKHOTO POCTY I10/1a. B Mexax po6oTu aHam3y0ThCS
MEXaHI3MH aJaNTUBHOI 3MIHM PIBHS I[LOTO TOPMOHY MPOTSATOM BariTHOCTI, MIO
CHPUSIOTH MIABUIICHHIO a0copOlii 3aji3a B KUIICYHHKY, @ TaKOXX MOr0 y4acTh Y
peryJsiii NepeHeceHHs 3alli3a uepes mianeHty. Kpim Toro, 1ociiKeHHs ClIpSIMOBaHe
Ha OLIHKY J1arHOCTUYHOTO 3HAYEHHS TEMCUJIMHY Ta PELeNnTOopiB TpaHChHEpUHY IS
TOYHOTO BHUSIBJICHHS ICTUHHOTO Ie(PIIUTY 3aJ1i3a Ha KIIITUHHOMY PiBHI1, HE3aJIE€KHO B1J
BILTMBY 3alajibHUX MPOILIECIB.

lencuguH — e NENTUAHUNA TOPMOH, IO CKJIAAAEThCA 13 25 aMIHOKHUCIIOT,
konayerbest reHoMm HAMP (19q13) 1 cuHTE3yeTbcs NEpEeBaXHO B TIeEMATOLUTAX.
I'encuauH € OCHOBHUM PETYJISITOPOM MeTaboJi3My 3aji3a B OpraHi3Mi JtoauHu. Bin
Jl€ OMOCEPEAKOBAHO, 3B’ A3YIOUHCH 13 (PEPONMOPTUHOM — YHIKAJIbBHUM MEMOpPaHHUM
MPOTETHOM, SIKMM (YHKIIIOHYE SIK E€KCIOpTep ABOBAJICHTHOrO 3aji3a B KJIITHHAX
PETUKYJIOCHIOTEMANBHOT CUCTEMH, Oa3oylaTepaibHiii MeMOpaHi EHTEpOLMTIB 1
MEHIIIOI0 MIpOI0 — B remarornuTax. [licns 3B’ a3yBaHHS TeCUINUHY 13 (epOOPTHHOM
YTBOPEHHM KOMIUIEKC I1HTEpHAMI3yEThCs; (EepOmOpTHH 3a3HAE  J1130COMaJIbHOI
Jerpajarii.

Y pe3ynbTaTi 3HUKYEThCS BIATIK 3alli3a 13 KIITHH Ha KOPUCTHh MOTO
BHYTPIIIHBOKIITUHHOTO 30epiranus. ['encuand cuHTe3y€eThes 1 BUAUISIETHCS MMOCTIHHO
(KOHCTUTYTHUBHA CEKpellis), aje MBUAKICTh IOTO MPOIECY AYKE PI3KO 3MIHIOETHCS
3QJIEKHO BiJ CUTHATIB.[1]

Perynsmiss cunTesy rencumuHy: CHHTE3 TENCHAMHY PETYNIOETHCA TphOMa
OCHOBHHMMHM MEXaHi3MaMH, 110 3a0e3MeuyloTh roMeocTas 3aiiza B opradizmi. Ilo-
nepiie, Mpyu MiABUIIEHH] piBHS 3aii3a y kpoBi perentopu TfR2 ta HFE, po3ramosani
Ha TOBEpPXHI TIENaTolUTIB, CIPUHAMAIOTh 1€ CHUTHal 1 aKTUBYIOTh BHUPOOJIEHHS
TCTIICUINHY, KA OJIOKy€e BCMOKTYBaHHS 3aiiza B KIiTuHU. [lo-apyre, HaRIBUAIIAM
IIUISIXOM PETYJISAIT € peakilis Ha 3amajeHHs: i 9ac 1HPEKIIHHNX MPOoIeCiB IMyHHI
KJIITUHA BUJISIOTh IHTEPICHKIH-6, SKWUW TpU JOCSITHEHHI TEMaTOLUTIB aKTHUBYE
peuentopu STAT3. Ile npu3BoauTH 10 CUHTE3Y TENCUIIUHY, METOK SIKOrO €
«TPUXOBYBaHHS» 3aidiza Bl OakTepid, A8 SKUX BOHO CIYI'ye€ MOKHBHUM
cepenoBuiieM| 1]. [ligBuiiena epuTponoeTHYHa aKTUBHICTh MPUTHIYYE TEICUINH, 110
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MPU3BOJUTH 10 MOCUJICHHS BCMOKTYBAHHS 3aj1i3a Ta BUBLJIBHEHHS 3aili3a 13 3amacis,
y3rOJUKYIOUM TOCTayaHHS 3aii3a 31 30uUTblIeHor0 moTpeboro. lle mpurHideHHs
TeMIUINHY YacTKOBO OIMOCEPEAKOBYETHCS €pUTPO(PEPOHOM, TOPMOHOM, IO
BUPOOJISIETbCA  €pUTPOOTIACTaMU, CTHUMYJIbOBAHUMHU epuTporoeTuHoM|[2]. TpeTim
MEXaH13MOM € BIJIMOBiAb HAa BHYTPIIIHbOKIITHUHHE IEPETIOBHEHHS, KOJIM HAKOMUYEHHS
3aji3za B OUIKy (pepUTHHI CTUMYIIIOE JJOJATKOBE BUPOOJICHHS TeNCUInHY.[3]

Nediuyr sanisa

[Mnoxcia
Eputponoes

lenatouut

Jlizocommn
/-—> DeputuH &

Fe* Fe* = S » Cuntes @--—----
rencuauHy

Fe* TpaHchepuy

TpaHcdepuH

( |
Marpodar L ﬂ_

KicTroBuit Mo3ok

Pucynok 1. Posb rencuanny B MmeTa0osmizmi 3ami3a[ 1 ]

[IpuMITKH: CTPUIKHM 3 TOCTPUM KIHIIEM BKa3ylOTh Ha CTUMYJISILIIO MPOIIECY,
IITPUXOBI CTPUIKU 13 KPYIJIMM KIHIEM — Ha MPUTHIYEHHS Mpolecy abo ekcrpecti
oinkiB; Cp — uepynomnasmid; Dcytb — nayonenanbHuii uuroxpom b; FPN —
deponoptun; HEPH — redectun; TfR — penentop Tpanchepuny.

Poub rencuauny mig yac BaritHoOcTi: [l yac BariTHOCTI MeTabo0113M 3a1i3a 3a3Hae
aJIalITUBHUX 3MIH, 110 3a0e3medyoTh MoTpedy Iioaa, sika ouiHwerbes B 1040 mr
3amiza. [{i MexaHI3MH peryJOIThCS TEICHIANHOM, KOHIIEHTPAIIIS SIKOTO TOCTYIIOBO
3HIDKYETBCS TIPOTSTOM TEPMIHY BariTHOCTI. 3HMKCHHS €KCIIPECii 1bOro TOPMOHY
crpusie MIABUIICHHIO alcopOuii 3ami3a B KUIIEYHUKY Ta 30LIBIIEHHIO HOro
TPAHCIIOPTYBaHHSI 3 EHTEPOIUTIB A0 KPOBOTOKY 1 TKaHWH, a TaKOX [0 IUIoAa 3
MaTE€pUHCHKOr0 KpoB0ooOiry. OKpiM TOro, Ik MAaTEpUHCHKHHA, TaKk 1 (QeTalbHUI
TeNCUIMH 0e3MOCePeIHRO 3aisIHI B PETYJIALII MEPEeHECEHHS 3alli3a Yepe3 IJIAlCHTY.
JIJ1st MOHITOPUHTY IILOTO CTaHy (P1310JI0TIYHO 3HUKEHUHN piBeHb (GepUTHHY HIK4Ye 30
MKT/JT BKa3y€ Ha BUCHAKCHHS 3ariaciB 3aji3a, TOMAl SK MiBUILEHHS PIBHS PO3UMHHUX
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peuenrtopiB TpaHcepuny (sTfR) € HaguyTIMBUM MapkKepoMm, IO CBIIYUTH PO
ICTUHHMIA 1edilUT 3al1i3a Ha KIIITUHHOMY PiBHI, HE3aJIe)KHO B1Jl 3alajibHUX MPOIIECIB.
Bapro mam'sitatu, 110 npu HasBHOCTI AePIIUTY 3ai1i3a y MarTepi Iie A0 BariTHOCTI, Il
ajanTamiifHi MeXxaHi3MU MOXYTbh OyTH HEJOCTAaTHIMHU JiA 3a0e3MeUeHHs HaJIeKHOTO
pocty miozaa.[1]

BucroBok: OTXe, TENICUANH BIITPa€ KIOYOBY POJIb y MIATPUMII METa00Ii3My
3ami3a, (QyHKIIOHYIOUH SIK OCHOBHUI PETYJIATOP, IO 3aM00irae mepeBaHTaXeHHIO a00
nedIUTy OTO MIKPOEIEMEHTA. Moro cuHTE3 remarolyuTaMyi 3alIeKUTh Bil piBHS
3aJ1i3a B KPOBI, 3allaJIbHUX MPOIIECIB Ta BHYTPIITHROKIITUHHUX 3a1aciB (epUTHHY, 1110
JI03BOJISIE OpraHi3My OINEpaTUBHO pearyBaTv Ha (i310JI0T1YHI MOTpeOr uM 1H(EKIii.
Oco0suBe 3HaUCHHS 1Iel TOPMOH Mae€ T1J] Yac BariTHOCTI, JI€ MIJITXOM 3HM)KEHHS CBOET
KOHIICHTpAIlii BiH 3a0e3reuye ajganTUBHE MIJABUINCHHA abcopOIli 3amiza Ta Horo
e(eKTUBHUN TPAHCIOPT uYepe3 IUIAIeHTY J0 I10ja. Po3yMiHHA IIUX MEXaHi3MIB, Y
MOETHAHHI 3 BUKOPUCTAHHIM Yy TJIMBUX J1arHOCTUYHUX MapKepiB, TAKUX SK PO3UMHHI
peuentopu Tpanchepuny (sTfR), € KpUTHYHO BAXKJIMBUM JIJI1 CBOE€YACHOT JIIarHOCTUKHU
aHeMiii Ta 3a0€3MeUYEeHHs] HOPMaJIbHOTO PO3BUTKY IIOAA, OCOOJIMBO y BUNIAAKAX, KOJIU
(1310JIOTIYHUX AAANTALIIHUX PE3epPBIB MaTePl HETOCTATHRO.
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It is known that many heterocyclic compounds, even relatively simple ones, are
difficult to obtain, significantly limiting their scope of application. Therefore, the
search for new regioselective heterocyclizations based on readily available reagents is
highly relevant. Various amidoalkylating agents, in particular those obtained from
Schiff bases according to the general scheme, are among such promising reagents:

\ R'COCI N
_LC=N-R = C-N-COR'
R=Ar,Het 7| |
cr R

The preparation of reagents according to this scheme is only briefly mentioned in
the literature [1-3].

The use of such amidoalkylating reagents obtained from cage ketones would allow
the preparation of nitrogen heterocycles by a new method, often yielding uniquely high

yields [4].
The aim of this study is to attempt the synthesis of N-(3-(adamantan-1-yl)-4-oxo-
1,2,3,4-tetrahydroisoquinolin-1-yl)-N-cyclohexylacetamide using 1-

adamantylglycine as a synthon to prepare the amidoalkylating reagent.

The physiological activity of cage hydrocarbon derivatives, primarily adamantane
derivatives, has been extensively studied. Some of them are already used as
pharmaceuticals. The activity of these compounds is due to the pronounced lipophilic
nature of the compact hydrocarbon fragment, as well as, probably, the abiogenic origin
of most of these compounds [5, 6].
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Below is the diagram according to which the synthesis was carried out:

Cl
cH,cocl |
PhCHO + N=CHPh PhCH/E
H,C o

Ad- CH COOCH3

o Ad Et;N (2)
H;COOC_ _Ad

NH 1) HCI T
2) SOCL, NH
NO 3) Et;N |
-~ PhCH-
07(
CH,
H,C 0

4
(4) 3)

General synthesis procedure.

1) N-benzylidenecyclohexanamine (1). Mix equimolar amounts of benzaldehyde
and aniline in toluene. Boil with a Dean-Stark trap until the calculated amount of water
is absorbed.

2) N-Cyclohexyl-N-(1-chlorobenzyl)acetamide (2). Add an equimolar amount of
chloroacetate to the residue and leave at room temperature for 24 hours.

3) N-(1-N-acetaminocyclohexylethane)adamantylglycine methanoate (3).

Add equimolar amounts of 1-adamantylglycine methyl ester, prepared by the
standard method by dropping SOCI2 into a methanol solution of 1-adamantylglycine,
and triethylamine. Boil for 4 hours. Filter off the precipitated triethylamine
hydrochloride. The solvent is removed in vacuo. Yield 97% (methanol).

4) N-(3-(adamantan-1-yl)-4-oxo-1,2,3,4-tetrahydroisoquinolin-1-yl)-N-
cyclohexylacetamide (4). A minimum amount of concentrated hydrochloric acid is
added to a solution of product (3) in methanol and the mixture is left at room
temperature overnight. The solution is made alkaline with a methanolic solution of
NaOH. The solvent is removed in vacuo. Dry benzene is added and the mixture is again
evaporated to a small volume. SOCI2 is added with a molar excess of 10%. The mixture
is left at room temperature overnight. The solvent and excess SOCI2 are removed in
vacuo. Dry toluene and an equimolar amount of Et3N are added. The mixture is
refluxed for 7 hours. The solvent is removed in vacuo. The residue is crystallized from
ethanol. Yield 91%.

The structure of compound (4), (5) was confirmed based on 'H and *C NMR, IR
and mass spectra.
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MACIHITABOBAHA KOMIT'FOTEPHA MEPEXKA JIJI51
CYUYACHOTIO JILEIO

HerpyHnsak Anxeqaika QJiekcanapiBua,
crynentka 1KI-22b,
BinHUIEKMI HAIIOHATLHUN TEXHIYHUA YHIBEPCUTET

HayxoBwuii KepiBHHK:

Kanyx Onekcanap Bomogumuposudy,

K.T.H Jo1ieHT kadeapu OT,

BinHULBbKYN HAITIOHAIBHUN TEXHIYHUN YHIBEPCUTET

Beryn

Po3BuTOK 1H(pOpMaIIMHUX TEXHOJOTIH CYTTEBO BIUIMHYB Ha OCBITHIN MpoIEeC y
CydyaCHUX HaBUYaJIbHUX 3akjazax. Cporogi Jimei AakTUBHO BHUKOPHUCTOBYIOTH
€JEKTPOHHI OCBITHI MiaTopMH, UHU(PPOBI HaBYajbHI MaTeplajH, CUCTEMU
JMCTaHIIIITHOTO HaBYaHHsI, IHTEPAKTUBHI 3aCOOM HaBYaHHS Ta XMapHi cepmicu. Jls
e(eKTUBHOT pOOOTH TAaKMX CUCTEM HEOOX1JJHA CydyacHa KOMIT I0TEpHA MEpexa, 31aTHa
3a0e3neuyBaTy  CTaOUTbHMM, IIBUJAKUKM 1 Oe3neyHuid OOMIH JaHUMHU  MiX
KOpPUCTYBa4yaMH Ta iHpopMaliiHUMH pecypcamu [ 1, 4].

VY KkoHTeKcTI cneniaabHOCTI «KoMIT roTepHa 1HXXEeHepish Ba)KJIMBUM 3aBJIAHHSM €
MIPOEKTYBAHHS MEPEKEBOi 1HOPACTPYKTYpH, sIKa BIJIMOBITAE€ BUMOTaM HAJIAHOCTI,
MPOIYKTUBHOCTI Ta MacmitaboBaHocTi. MacmTaboBaHa KOMIT'IOTEpHA MeEpeka
JI03BOJISIE JIETKO PO3IIMPIOBATH CUCTEMY 0€3 3Ha4HOi MOJEpHi3allii o0iagqHanHg ado
3MIHU apXiTeKTypu Mepexi. Lle 0coO6nmMBo akTyalnbHO AJIS HABYAJIBHUX 3aKJIajiB, JI€
KUIBKICTh KOPUCTYBaYiB Ta MEPEKEBUX MPUCTPOIB MOCTIHHO 3pocTace [1].

CyyacHwuil el Moke BKIIIOUATH JECATKU HABYAIBHUX ayJAUTOPId, KOMIT IOTEpH1
Kjacu, Jjaboparopii, aJAMIHICTPaTUBHI TPUMIIICHHS Ta CHUCTEMH O€3MeKH, sKi
MIJIKJTIOYEH JI0 €IMHOI MEPEKeBOi 1HQPACTPYKTYpH. Y TaKOMY CEPEIOBUII Mepexa
MOBMHHA 320€3Me4yBaTH OJIHOYACHY pOOOTY BEIMKOI KIJIbKOCTI IPUCTPOIB, CEPE AKUX
MEePCOHANBbHI KOMIT IOTepH, HOYTOYKH, IUIAHIIETH, CEPBEPHU, TOYKH OE3APOTOBOTO
JOCTYIy Ta MyJbTUME/1iTHE 00J1aTHAHHS.

3 mo3uIlil KOMII'IOTEPHOI 1HXKEHEepli 0coOJiuBa yBara NMpUIUISETHCA apXITEKTYpl
Mepexi, BHOOpY MepekeBoro o0yialHaHHA, OpraHizallii MapuIpyT13ailii, cerMmeHTanli
Mepexi Ta 3a0e3neueHHIo 1HPOopMaIliiHOT Oe3MeKH.

s podoTn

MeTtor naHoi poOOTH € AOCHKEHHS MPUHIMIIB NOOYIOBHM MacIITabOBaHOI
KOMIT FOTEPHOT MEpexki JUIsl Cy4acHOTO JIIEI0 3 ypaXxyBaHHSIM BUMOT CIIELIaJbHOCTI
«Komm’roTepHa 1HXEHEpish Ta Cy4aCHUX MEPEKEBHUX TEXHOJIOTIH.

JI71s1 HOCATHEHHS TTOCTAaBJICHOT METH HEOOX1THO BUKOHATH TaKl 3aBJaHHS:

o TMpOAHATI3yBaTU BHUMOTM [JO MEPEXKEBOi 1HPPACTPYKTYpPH CY4aCHOTO
HABYaJILHOTO 3aKJIaJy;

e JOCIHIIUTH NPUHITUIIN MTOOYI0BH MacCIITAOOBAaHUX KOMIT FOTEPHUX MEPEXK;
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e BHU3HAYUTH OCHOBHI MEPEXKEBI TEXHOJIOTIl, SIKI BHUKOPHUCTOBYIOTHCS IpH
MIPOEKTYBaHHI1 OCBITHIX MEPEXK;

o OIIHUTH MOXJIUBOCTI BUKOPHCTAaHHS O€3IPOTOBUX TEXHOJIOTIH Ta Cy4YaCHHX
MEpPEKEBUX MPOTOKOIIB Y HABYAILHOMY CEPETOBHIIIL.

Marepiaju Ta MmeToaH

[Tix gac gocmimKeHHS BUKOPUCTOBYBAIMCS METOIW aHANI3Y HAYKOBUX JDKEPE,
MPUCBSIYCHUX KOMIT FOTEPHUM MEpEeKaM Ta MEPEKEBUM TEXHOJIOT1SIM, a TAKOYK METO/IU
CHUCTEMHOTO aHaJi3y JJIs BA3HAYCHHS ONTUMAIBHOI apXiTEKTYPH MEPEeKi HaBUATHHOTO
3aKIamy.

OmuuM 13 HalOUTbIl €(EeKTUBHUX IIIXOMAIB JI0 MOOYJOBH MacIITaboBaHO1
MepexeBoi 1HQPACTPYKTYpU € BHUKOPHCTaHHS 1€papXidHOi MOJEIl Mepexi, sKa
IIUPOKO 3aCTOCOBYETHCS Y KOMIT FOTEPHiH 1HxkeHepii. Jlana Mozenb nepeadayae moii
Mepeki Ha TpY OCHOBHI piBHI [3]:

PiBenb nocrymy (Access Layer).

Ha nipomy piBHI 311MCHIOETHCS TIAKIIOYEHHS KIHIIEBUX MPUCTPOIB KOPUCTYBayiB
10 Mepexi. Jlo Hboro HajexaTb KOMYTaTOpH JAOCTYIY, SIKl 3a0€31e4yI0Th 3’ €IHaHHA
KOMIT FOTEpIB, IPUHTEPIB, TOUOK OE3POTOBOTO AOCTYIY Ta IHIIUX MPUCTPOIB.

PiBennb po3noainy (Distribution Layer).

[le#t piBeHb BIAMOBITAE 3a MAPIIPYTHU3AINI0 MK PI3HUMU CErMEHTaMHU MEPEXKI,
KOHTPOJIb JIOCTYITYy J10 MEPEXEBUX PECcypciB Ta ymnpaiiHHA Tpadikom. TyT MOXKYTb
BUKOPHUCTOBYBATHUCS KOMYTaTOPH TPETHOTO PIBHSA 00 MapILIpyTU3aTOPH.

PiBennb sigpa (Core Layer).

PiBenr sapa 3a0e3mnedye BUCOKOIIBHAKICHY Tepefady JaHUX MDK pPI3HUMHU
JaCTHHAMH MEPEXKi Ta MIIKIIFOYCHHS 10 30BHINIHIX MEPek, 30Kpema [HTepHery.

VY mporneci MpPOEKTyBaHHS MEPEXKI TaKOX 3aCTOCOBYIOTHCS Cy4dacCHI MeEpEKeBi
TEXHOJIOT11:

o VLAN (Virtual Local Area Network) — TexHOJIOT15I JOTTYHOTO MOJLTY MEPEXKI
Ha OKpeMi CErMEeHTH JIs TBUILICHHS O€3MeKr Ta onTuMi3zalii Tpadiky|3, 6];

o MApHIPYTH3AUiliHi MPOTOKOJM — 3a0€3MeuyoTh €(PEKTUBHY Mepeaavy AaHUX
MIDXK PI3HUMH MEPEXKEBUMH CETMEHTAMU;

o QoS (Quality of Service) — MexaHi3M yIpaBIiHHS MPIOPUTETAMU MEPEKEBOTO
Tpadiky;

« 0Oe3apoToBi TexHoJorii Wi-Fi — 3a0e3neuytoTs MOOITBHUI AOCTYTI 10 MEPExKi
11 KOPUCTYBaYiB.

KpiMm TOro, Ba)XITMBUM €JIE€MEHTOM MEPEKeBOi 1HPPACTPYKTYypH € BUKOPUCTAHHS
cucteM 1H(DopmaIiiHOT Oe3MeKku, TaKuX SIK MDKMEPEXKEBI EKpaHH, CHUCTEMHU
ayTeHTH(]IKaIl] Ta KOHTPOJIIO H0oCTymy [4].

Pe3yabTaTn T2 00rOBOpEeHHS

Y pesyabTari TpOBEACHOTO aHalizy OyJ0 BHU3HAYEHO OCHOBHI BUMOTH IO
MaciTaboBaHOI KOMIT FOTEPHOI MEPEK1 CyUaCHOTO JIIICHO.
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[lepmr 3a Bce, Mepexka NOBMHHA 3a0e3MeyyBaTH BUCOKY MPOAYKTHUBHICTb.
HaBuanbHuii mporec mnepeadayae BHUKOPUCTAHHS MYJIbTHUMEIIHHUX MaTrepialis,
BiJlcOKOH(epeHI[if, OHNalH-TUIaTPOpM Ta XMapHHX CEpBICIB, IO MOTpeOye
CTaOUTBHOTO BHCOKOIIBHJIKICHOTO 3’ €THAHHSI.

JlpyruM Ba)XJIMBUM acTIEKTOM € MacIITa0OBaHICTh MEPEXKi. APXITEKTypa Mepexi
MMOBUHHA JIO3BOJISATH ITIIKTFOYCHHS HOBUX MPUCTPOIB Ta PO3UTUPEHHS IHPPACTPYKTYpH
0€3 3HaYHOTO BIUIMBY Ha pOOOTY ICHYIOUMX KOMIIOHEHTIB.

Takox BaXJIUBY poJjib Biairpae iHdopmailiiiHa 6e3nexa. Y HaBYaIbHUX 3aKiIajax
00pOoOJISIETHCS 3HaUYHA KUIBKICTh NMEPCOHANBHUX JAHUX YYHIB Ta IMPAIiBHUKIB, TOMY
HEOOX1THO 3a0€3MEeUNTH 1X 3aXHCT BiJl HECAHKIIIOHOBAHOTO JIOCTYITY.

CyuacHi MepeXeBl TEXHOJOTI JI03BOJISIIOTh 3HAYHO MiIBUIIUTH €(GEKTUBHICTh
poOoTu MepexeBoi 1H(GPacTpyKTypu. 30KpeMa, BHUKOpHUCTaHHsS TexHoiorii VLAN
JI03BOJISIE PO3AUIUTA MEPEKY Ha JIOTIYHI CETMEHTH, HAMPUKIAJ OKPEMO JJIs YUHIB,
BHUKJIAJa4iB Ta aamiHictpanii. Lle migBumrye Oe3reky Ta ONTHMI3ZyE€ BUKOPHUCTAHHS
MEPEKEBUX PECYPCIB.

be3apoToBi Mepeki TakoXk BIAITPalOTh BAXKIIMBY POJb Y CyYaCHUX HaBYAJIbHHX
3aknanax. BoHu 3a0e3nedyroTb MOOUIBHHMI JOCTYIl /0 HaBYAJIBHHUX PECYpCiB Ta
JI03BOJISIIOTh BUKOPHUCTOBYBATH MTOPTATUBHI MPUCTPOI Y HABYATBHOMY ITPOIIEC.

TakuM YWHOM, 3aCTOCYBaHHS CyYacHMX IIOXOMIB 1O TPOCKTyBaHHS
KOMIT FOTEPHUX MEPEXK JI03BOJISIE CTBOPUTH €(hEKTUBHY, THYUKY Ta HAIIHHY MEPEIKEBY
1H(pacTPYKTYpy HaBUAJILHOTO 3aKiany [2, 5].

BucHoBku

VY pe3ynbraTi MPOBEASHOIO JOCTIIKEHHS OyJl0 BU3HAYECHO OCHOBHI MPHHITUIIN
noOyJJOBM MacimTaboBaHOI KOMIT'IOTEPHOI Mepexki Ui CydacHOTO JIIEH 3
ypaxyBaHHSM IT1IX0/11B KOMIT IOTEPHOI 1H>KEHepIi.

BcTanoBneHo, 110 BHUKOPHUCTaHHS 1€papXidHOi MOJENl Mepexi J03BOJIsiE
e(eKTUBHO OpraHi3yBaTu MepexeBy 1H(OPACTPYKTYpPY, MIABUILIUTH ii NPOAYKTUBHICTb
Ta 3a0€3MEUYUTH MOMITHBICTh TTOIATBIIIOTO PO3IIUPEHHS.

3acTOCyBaHHS Cy4YaCHUX MeEpekeBUX TexHoyorid, Takux sk VLAN, QoS,
MapuIpyTH3aliiiHi TPOTOKOJM Ta Oe3IPOTOBI MEpEeXkl, CIPHUAE IiJIBUIICHHIO
e(eKTUBHOCTI poOOTH Mepexki Ta 3abe3nedye CTaOUIBHUNA JOCTYN JO OCBITHIX
pecypciB.

OTxe, CTBOPEHHSI MAaCIITAOOBAHOI KOMIT IOTEPHOI MEPEXKi € BAKITMBUM €JIEMEHTOM
PO3BUTKY ITM(HPOBOTO OCBITHBOTO CEPEIOBHUINA CYYaCHOTO JIIECK Ta CIpPHSIE
e(eKTUBHOMY BHUKOPUCTaHHIO 1H(GOPMAIIHUX TEXHOJOTIH y HaBUYAJILHOMY MpOIIeCi

[7].
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MOPIBHSJIBHUM AHAJII3 METO/IIB
MATEMATHYHOI'O MOJIEJIOBAHHA TA
ONTUMI3ALII HAPAMETPIB CYYACHUX I'IBPUJHUX
CUCTEM TEIVIO3ABE3IIEYEHHA

Byraii Borogumup CepriiioBuy,
K.T.H., JIOLICHT

Mapuenko Cepriii Oserosuy,
acIripaHT

Bbypaa IOpii OsexkcanapoBuy,
K.T.H., IOLICHT

AmnaJi3 gitepatypu. CyyacHi TiOpUJIHI CUCTEMH TEII03a0€3MEYEHHSI € OJJHUM 13
HaWOIbII TMEPCHEeKTUBHUX HAIpPSMIB PO3BUTKY E€HEProeEeKTUBHUX 1HKEHEPHUX
cucteM OyniBenb. [loeqHaHHS TEIUIOBMX HACOCIB, COHSAYHUX  KOJIGKTOPIB,
[EHTPaII30BaHOT0 TEIIONOCTAYaHH, CACTEM aKyMYJIFOBAHHS TEIUIA Ta THIIUX JKEPe
€Heprii J03BOJISE MIABUIIUTH €()EKTUBHICTh BUKOPUCTAHHS PECYpCiB, 3HU3UTHU
eKCIUTyaTalliiiHi BUTPATU Ta MOKPAITUTH HAIHHICTh TeIuionocTadanHs. EdekTuBHICTh
poOOTH TaKMX CHUCTEM 3HAYHOIO MIPOIO 3aJIKUTh BiJ] TOYHOCTI MaTEMaTUYHOTO

Y [1] po3rasHyTO MNHMTAaHHS IHTErpalii EHEPreTMYHOTO MEHEIKMEHTY Ta
cepTU(IKALINHUX MIIXOMIB Yy Mpoliecax MPOEKTYBaHHS M eKcIuTyaTallii Oy/iBellb.
JlocmipKeHHsT ToKa3allo, 10 Cy4acHl eHEepreTUYHl CUCTEMHU MOBUHHI 3a0e3nevyBaTu
HE JIMILIE EHEeproe(eKTUBHICTh, aje W CTalbLIbHICTh POOOTH B YMOBaX 3MIHHUX
HaBaHTaXxeHb. [[7s TiOpUIHMX CHUCTEM Temno3a0e3nedyeHHs 1€ 0COOJMBO BaXJIUBO,
OCKIJIbKM B3a€MOJisl KUIBKOX JIKEpeN TEIUIOBOI €HEprii CTBOPIOE CKIIAJIHI PEXUMU
po0OTH, SIKI TOTPEOYIOTh TOYHOT'O MAaTEMATUYHOTO OITHCY.

[IpoGnemMu KOHTPOIIIO SIKOCTI Ta HAAIMHOCTI THKEHEPHUX CUCTEM JOCTIIHKEHO Y
[2], ne yBary npuaijeHO CUCTEMaM TEIIONIOCTavYaHHsI, Ta30IIOCTaYaHHs Ta BEHTUIISIIII.
ABTOPH I JIKPECITIOIOTh, 110 €HEPTOe(PEKTUBHICTh CUCTEMHU OE3IOCcepeIHbO OB’ A3aHa
31 CcTaOUTbHICTIO 11 (DYHKIIIOHYBaHHS, TOYHICTIO PETYJIIOBAHHS Ta MOKJIUBICTIO
aganTamii 70 3MIH eKCIuTyatamiiHux ymoB. lle miaTBepmkye HEOOXiTHICTh
BUKOPDUCTaHHA CyYaCHHX METOAIB MOJICIIOBAHHS JJii MPOTHO3YBaHHSA pPOOOTH
riOpUIHUX TETIOBUX CUCTEM.

BaxnuBe 3HaueHHS I PO3BUTKY TIOPHIAHMX CHCTEM MAalOTh METOIU
OaratokpuTepiaibHOi onTtuMmizamii. Y [3] BUKOHAHO JOCHIIKEHHS COHSYHO-
aCHCTOBAaHUX BOJISHUX TEIUIOBUX HACOCIB, y SKOMY 3aCTOCOBAaHO ONTHUMI3AIlii0
PEXKUMIB KEpPYBaHHS CHUCTEMOIO 3a JIEKUIbKOMa KpUTEpisiMU OoAHO4YacHO. OTpumaHi
pe3yJIbTaTH TOKa3aiM, 110 MPAaBUIBLHUNA BUOIp aJrOPUTMIB ONTHMI3allli J03BOJISE
MIBUIIUTH €HEPTeTUYHY €(PEKTUBHICTh CUCTEMH Ta 3MEHIIUTU BUTPATH €HEPTIi il
9ac eKCIUTyaTailii.
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VY [4] nocmiKEeHO eHEepreTUYHl CUCTEMU 3 PI3HUMH PEeKMMaMU €KCILTyaTallli Ta
BUKOHAaHO iX OaraTOKpuTepialbHy OINTUMI3aliio. bylo BcTaHOBIEHO, 1O BUOIp
CTparterii KepyBaHHS Ta MapaMeTPiB CHCTEMH CYTTEBO BIUIMBAE Ha €KOHOMIYHI Ta
EHEPreTHYHl TIOKa3HWKU poOOTH. ABTOpPH BIiJ3HAYAIOTh, M0 MaTeMaTHYHE
MOJIETIIOBaHHSI € HEOOXIJTHUM IHCTPYMEHTOM JJisi OIIHKUA €(QEeKTUBHOCTI PI3HUX
pPEeXHUMIB PYHKIIIOHYBaHHS Cy4aCHHX CHUCTEM TEIUI03a0e3MeUeHHS.

CydJacHi TOCTIIPKEHHS AeIalll 9acTilIe MOETHYIOTh KJIaCHYHI MaTeMaTHIHI MOJIEII
3 METOJaMH IITYYHOTO 1HTEJNEKTY Ta 00poOKkH JaHuX. Y [5] MpoBeieHO OoNnTUMAIbHE
NPOEKTYBAHHS CUCTEMH, KA MOEIHYE (POTOCIEKTPUUHI TEIJIOBI MOJIYJII Ta IPYHTOBUM
TeIuIoBUM Hacoc. J[Jis aHamizy JOBroTpuBajioi €()eKTUBHOCTI BUKOPUCTAHO T1OpHIHI
METOJIM MPOTHO3YBAaHHS, 110 JO3BOJMIIO MIABUIIUTH TOYHICTh OLIIHIOBAHHS PEXUMIB
POOOTH CUCTEMH B PI3HUX YMOBAX €KCILTyaTallii.

VY [6] BUKOHaHO MOJEIIIOBAHHS Ta ONTHUMI3allil0 IPYHTOBOTO TEIJIOBOTO HACOCa,
IHTErPOBAHOTO 3 LEHTPATI30BAHUMHU CUCTEMaMH TEIJIONOCTAaYaHHs Ta OXOJIOXKEHHS.
Pe3ynbTaTi nociaiKeHHs TOKa3aiu, 0 MOEAHAHHS KUTBKOX JKEPEeJT TEIIOBO1 eHeprii
J03BOJISIE 3MEHILUTHU IMKOBI HABAaHTAXXEHHS Ta MOKPALIUTH CE30HHY €(EKTUBHICTD
CUCTEMH, OJTHAK MOTPeOye CKIATHUX aJTOPUTMIB KOOPAUHALI poOOTH 00Ja HAHHS.

VY [7] mpoBeneHo OaraToKpuTepiaibHYy ONTHUMI3allil0 KOMOIHOBaHUX CHCTEM
BUPOOHUIITBA TEILIA, XOJIOy Ta €JICKTPOECHEPTIi sl OyAiBeNb PI3HOTO MPU3HAYCHHS.
JlocmiKeHHST MIATBEPAUIIO, IO Pe3yJIbTaTH ONTUMI3Allli 3HAYHOIO MIPOI0 3aJIeKaTh
Bl CTPYKTypH MaTE€MaTU4YHOI MOJeNi, OOpaHMX KpHUTEpiiB OI[IHKKM Ta YyMOB
ekcrutyaTtarlii cucteMu. Lle cBITUUTH PO HEOOXITHICTH MOPIBHSHHS PI3HUX METOIIB
MaTeMaTUIHOTO MOJICTIOBAHHS Il BU3HAYEHHS HANO1IbI e()eKTUBHUX IT1IXO/IiB.

[IpakTiyHi acmekTd MIABUINEHHS HAAIMHOCTI IEHTPAII30BaHUX CUCTEM
TETJIONIOCTaYaHHs PO3TISHYTO Yy [8]. ABTOpU mpoaHamizyBajid CIIOCOOU ITiIBUIIICHHS
eKCIUTyaTaIiifHoi CTa01IbHOCTI TEIMJIOBUX MEPEXK Ta 3HWKEHHS PU3HKY aBapiliHHUX
pexuMiB. ByJio BCTAaHOBJICHO, 1110 BOXXJIUBY POJIb Yy 3a0e3neueHH] epeKTUBHOT poOOTH
CUCTEM BIJIrpa€ MNPOTHO3YBaHHS 3MIHM TEIUIOBUX HABAaHTAXKEHb Ta CBOEYACHE
peryJItoBaHHS NapaMeTpiB pooOTH 001aHAHHS.

Y [9] mochimkeHO CydacHI CHUCTEMH OMAJICHHS 0araTOMOBEPXOBHUX >KUTIOBUX
OyliBesb 3 YpaxyBaHHSIM BUMOT €HEProe(EeKTUBHOCTI Ta aJalNTUBHOCTI 10 3MIHHHUX
pPEXUMIB eKcIulyaTalii. Pe3yapTaTu AOCTIIKEHHS MiATBEPKYIOTh EPCIEKTUBHICTD
3aCTOCYBaHHSA TIOPUAHMX CHCTEM TEIUI03a0€3NeUYeHHs] y JKUTJIOBOMY CEKTODI,
0COOJIMBO B yMOBax HEOOXI1THOCTI 3MCHIICHHS €HEPTOCIIOXHUBAHHS Ta ITiABUIICHHS
HAIIHHOCTI TEIUIOIIOCTAaYaHHS.

TakuMm 4yMHOM, aHaII3 Cy4YaCHUX HAYKOBUX JIOCHTIIPKEHb CBIIYWTH MPO aKTUBHUN
PO3BUTOK METOIB MaTEMaTUYHOTO MOJICIIOBAHHS Ta ONTHUMI3aIii MapaMeTpiB
riOpUIHUX  CHCTEM  Terio3abe3nedeHHs. BoaHoyac TMTaHHS — MOPIBHSHHS
e(EeKTUBHOCTI PI3HUX ITIIXO/IB IO MOJICIIIOBAHHS, OIIHKK TOYHOCTI TPOTHO3yBaHHS Ta
BHOOPY ONTUMAJbHUX QITOPUTMIB KEPYBaHHS 3ajJUIIAIOTHCA  HEIOCTAaTHBO
nociipkeHuMu. Lle BH3HAyae aKkTyalbHICTh MPOBEACHHS MOPIBHSJIBHOTO aHATI3y
CyYaCHHX METOJ[IB MAaTeMaTUYHOTO MOJICTIOBaHHS Ta ONTHUMI3allii MapaMeTpiB
rOpUJAHUX CHUCTEM TEII03a0€3MeUeHHs] 3 METOK IMIJIBUIIEHHS iX EHEePreTUYHOl
e(hEeKTUBHOCTI, HAAIMHOCTI Ta CTa01ILHOCTI POOOTH.
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MeTta gaHOro AOCJIUKEHHS TOJIATa€ B aHAJIITUYHOMY JOCIIKEHHI METOMIB
MaTEMaTHYHOTO MOJENIOBAHHS Ta ONTHMI3allli MapaMeTpiB Cy4YacHHUX TiOpUIHUX
CHUCTEM TeII03a0e3MeueHHss 3 OCOOJMBOIO YBAarow A0 B3aEMOAIl PI3HHUX JDKEpEI
TEIUIOBO1 €HEprii, pexuMiB (DYHKIIOHYBaHHS CUCTEMH, CHEPreTUYHOI €EeKTUBHOCTI
Ta TPOIIECIB KePYBaHHS TEIUIOBUMH IMOTOKAMU B YMOBAaX 3MIHHUX €KCILTyaTamiiHUX
HAaBAHTAXKCHb.

Metopaosnorisi. /7151 mpoBeaeHHs TOPIBHAJIBHOTO aHANI3Y METOIB MATEMATUYHOTO
MOJICTIOBaHHS Ta ONTHUMI3aIli MapaMeTpiB CydacHUX TIOpPHIAHMX CHCTEM
Teruio3adesneyeHHs] OyJi0 BHKOPUCTAHO KOMIUIGKCHHM TIAXi[, M0 TIOEIHYE
EHEepPreTUYHUN OajaHC CHUCTEMH, OIIHKY KoedilieHTa eHeproeeKTUBHOCTI Ta
OaraTokpuTepiabHy ONTHUMI3allll0 PEKUMIB pOOOTH 00naaHaHHSA. MaTeMaThuyHa
MoO/ieNib 0a3yeThCs Ha aHali3l TEIUIOBUX IOTOKIB MK OCHOBHUMHU €JI€MEHTaMU
CUCTEMH: TEIJIOBUM HACOCOM, COHSYHUMHU KOJEKTOpPaMH, aKyMyJISATOPOM TeIia Ta
CIIO’KMBAYEM TEILJIOBOI €HEprii.

OO6poOka eKkcrepuMEHTAIbHUX JaHUX Ta YHCENIbHE MOJICTIOBAHHS TPOIIECIB Y
riOpUIHUX CHUCTEMaX TETUI03a0e3MeUYCHHs] BUKOHYBAJIUCS 3 BUKOPHUCTAaHHSM MOBH
nporpamyBaHHsi Python (6i0miotexkn NumPy Ta SciPy). Bisyamizamisi pe3ynbTaTiB
MOJICJIFOBaHHS Ta MOOY0Ba rpaIyHUX 3aJI€KHOCTEN 31HCHIOBAIKCS 3a JOMOMOI'OIO
616;mioTexku Matplotlib.

OCHOBOIO MaTEMAaTHUYHOI MOJIEJI1 € PIBHSHHS TEIJIOBOTO 0ajJaHCy CUCTEMH:

sts = th + Qso1 + Qace — Quoss (1)
ne
Qsys — CyMapHa TEILIOBa MOTYKHICTh TOpUIHOI cucTemu, BT,
Qpp — TEIIOBA NOTYXKHICTH TEIIOBOIO Hacoca, BT;
Q40— TEIIoBa eHepris, OTPMMaHa BiJl COHTYHUX KOJIEKTOPIB, BT;
Qgcc — TETUIOBA €HEPTisi, HAKOMMYEHA a0o BijIaHa aKyMyJIsITOpOM Teruia, Br;
Q10ss — CyMapHi TEIJIOBl BTpaTH CUCTEMHU, BT.

JlaHe pIBHSHHS J03BOJISE€ OIIIHUTH 3araJlbHUH EHEPreTMYHUM CTaH CHCTEMHU
TEIJI03a0€3MeUeHHs] Ta BU3HAYUTH BIUIMB OKPEMHX JDKEpENl TeIJIOBOI eHeprii Ha
e(heKTUBHICTh ii POOOTH. 3aJeKHO BIJ] PEKUMY EKCIUTyaTailii 3HAYCHHS OKPEeMHX
CKJIAJIOBUX MOJXYTh 3MIHIOBAaTHUCS, IO 3a0e3leuye MOXJIMBICTh aHaI3y pi3HUX
crieHapiiB (QyHKIIIOHYBaHHS CUCTEMH.

Jns ontumizanii pexuMiB poOOTH CUCTEMH 3aCTOCOBAHO IUIBOBY (DYHKIIIIO
MiHIMi3allli CyMapHUX €HepreTUYHUX BUTpPAT:

n n
F = z (C;E) + AZ €O, 2)
i=1 i=1
e

F — uinboBa (QyHKIIis onTUMI3allii;

C; — BapTICTh EHEPrOPECYpCy A 1-T0 JKEpelia SHEePrii,

E; — o0cHr croxuToi eHeprii BiJl 1-To JKepena;

C0O,; — o0cAr BUKHAIB BYTJIEKMCIIOTO a3y JUIsl BIIOBIIHOIO JUKEPEa eHeprii;
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A — BaroBuii KoedIliEHT €KOJIOTIYHOI CKJIaI0BOT,
n — KUIBKICTB JKEpes eHepriil y TiOpuaHii cuctemi.

3anpornoHoBaHa I1i1b0Ba (QYHKIIIS 103BOJISIE OJHOYACHO BPaXxOBYBAaTU €KOHOMIUHI
Ta €KOJIOT1YH1 MOKa3HUKU POOOTH CUCTEMHU, IO € OCOOIMBO BAXIUBUM JJISI CyYaCHUX
eHeproe()eKTUBHUX TEXHOJOTH Tero3ade3neyeHHs. Ha ocHOBI JaHOi MaTeMaTUYHO1
MOJIeNIl Hajxajai MoKe OYTH BHUKOHAHO YHCEJIbHE MOJEIIOBaHHS, MMOOYI0BaHO
MOPI1BHSJIbHI Ta0IHUIIl PEKHUMIB pOOOTH CUCTEMH Ta BU3HAUYCHO ONTHUMAaIbHI MapaMeTpH
(hyHKIIIOHYBaHHS T1I0PUIHUX CUCTEM TEIUI03a0e3eUCHHS.

Pe3yabTaTu Ta 060roBopenHsi. Ha 0CHOBI 3amporioHOBaHOI MaTeMaTUYHOT MOJIe1
Ta BUKOPUCTAHHS YHCETbHUX METOIIB ONTUMI3allli OyJI0 BUKOHAHO CEPit0 IMITAIIHHUX
eKCIIEpUMEHTIB i riOpugHoi cucteMu Termio3abesneueHHs. PospaxyHku
3aiiicHioBanmucsa 13 3actocyBaHHsAM Python (616mioteku NumPy Tta SciPy), mo
JI03BOJIMJIO peajlizyBaTH OaraTocClieHapHE MOJEIIOBAHHS PEXHUMIB POOOTH CHCTEMHU
IIPH PI3HUX 30BHIIIHIX YMOBAax Ta HABAHTAXKCHHSX.

OTpuMaHi pe3yiabTaTh BIIOOPAKAIOTH 3aJIEKHICTh €HEPreTUYHOI €PEeKTUBHOCTI
CUCTEMHU BIJl CIIBBIJHOIICHHS JKEpPENT TEIUIOBOI €HEeprii, a TaKoXX BiJ 3MIHU
Koe(dirieHTa MpOAYKTUBHOCTI TEIJIOBOIO HAcOCa Ta YACTKHU BiJHOBIIIOBAHO1 €HEPTIi.
Hwxye HaBeeHO y3araibHEeH1 pe3yJbTaTh MOJCIIIOBAHHS.

Taoauua 1.

Pe3ynpTaTi MaTreMaTHIHOTO MOJCTIOBAHHS T1OPHIHOI CUCTEMH TeIl103a0e3eueHHs
Ne COP TensioBoro YacTka BiIHOB/IIOBAHOI CymapHa eQeKTUBHICTH

B Hacoca eHeprii, % CHCTEMH 1)

1 2.8 35 0.71

2 3.0 40 0.74

3 3.2 45 0.77

4 34 50 0.80

5 3.6 55 0.83

6 3.8 60 0.86

7 4.0 65 0.88

8 4.2 70 0.90

9 4.4 75 0.92
10 4.6 80 0.94

OTpuMaHi JaHi JEMOHCTPYIOTh YITKY TEHJEHIII0 10 MiABUIIEHHS 3arajibHOl
E€HEepProe(peKTUBHOCTI  TiOpUIHOI  CUCTEMHM Npu  30UIbIICHHI  KoedilieHTa
MPOIYyKTUBHOCTI TermioBoro Hacoca (COP) Ta yacTku BUKOPUCTaHHS BiIHOBIIOBAaHUX
mxepen eneprii. 3okpema, miauiieHHs COP 3 2.8 1o 4.6 npu3BOUTH 10 3pOCTaHHS
CUCTEMHO1 e(eKTUBHOCTI 1 MpUOIM3HO Ha 32%, 110 MiATBEPKYE KPUTUUYHY POJIb
TEIJIOBOT0 Hacoca Ik OCHOBHOT'O KEPOBAHOT'O €JIEMEHTa CUCTEMH.

Takox crocTepiraeThbCs Marke JIiHIMHA 3aJIeKHICTh MK YaCTKOIO BITHOBJIFOBAHOT
eHeprii Ta 3araJibHOI0 e(EeKTUBHICTIO CHUCTEMH, IO CBIJYUTH TPO CTAOUIbHY
IHTErparllilo COHAYHOI Ta aKyMYJIIOI0YOi MICUCTEM Y 3arajibHui TersioBuii 6ananc. Le
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JI03BOJISIE 3MEHILUTH HABAaHTAXKEHHSI HA TPAJIMLINIHI JKepena eHeprii Ta MiABUIIUTH
ABTOHOMHICTh CUCTEMH.

Pe3ynbTaT 4YMCETBRHOTO MOMACIIOBAHHS IIATBEP/KYIOTh, IO 3alpPOTIOHOBaHA
MaTeMaTHyHa MOJENIb € aJeKBAaTHOIO MJI ONMHUCY TIOBEIIHKH TiOpUIHUX CHCTEM
Teru103a0e3MeyeHHs B Pi3HUX pexuMax excruryaTarii. Bukopuctanns Python (NumPy
ta SciPy) 3a0e3meumno BHCOKY TOYHICTh Ta THYYKICTb Y JIOCHIJKEHHI
OaraTornapaMeTpUYHUX 3aJI€KHOCTEH.

Haiibinbin edheKTUBHI peXUMU POOOTH CUCTEMH JOCSATAIOThCS MPHU MiABUIIEHUX
sHayeHHsAX COP Ta 3011bI1eH1i YacTIll BiHOBIIOBAHUX JKEPEI CHEPT1i, 1110 JT03BOJISIE
ONTUMI3yBaTH 0ajaHC MK €HEPrOCIIOKMBAHHSM 1 TEIIJIOBOIO MPOAYKTHUBHICTIO.

Y Mexax BUKOHAHOTO JIOCTIHKEHHS OTPUMaHO Miaxia g0 popmanizarii riopuaHoi
CUCTEMH TeIu103a0e3nedyeHHs Ik 0araTOKOMIIOHEHTHOTO €HEPreTUYHOro o0’€KTa, B
SAKOMY B3a€MOIIOB’SI3aH1 TEIUIOBI MOTOKH BIJ PI3HUX JDKEPEN OIMUCYIOTHCS 4Yepes
€IMHUM €HEPreTUYHUI OallaHC 13 MOAAIBIION0 IHTETPAIlIEI0 MOKa3HUKA €(PEeKTUBHOCTI
Ta y3arajbHEHOI LUIbOBOI (PYHKIi onTuMizanii. Taka mocTaHOBKa 3ajadi JO3BOJISIE
PO3TJISIATH CUCTEMY HE SIK HaOlp HE3aJICKHUX MIJICUCTEM, a SIK [UTICHUNA JUHAMIYHUI
00’€KT 13 BHYTPIIIHIMH 3B’S3KAMH MDK pPEXKHUMaMu TeHepallii, HaKOIMHYEHHS Ta
CIO’KMBAHHS TEIUIOBOI €HEPTi.

BaxxnmuBuM pe3ysbTaToM € y3roJKEHHS KJIACUYHOTO (DI3UIHOTO OMHCY TETUIOBHX
MPOIIECIB 13 MPOUEAYPOI0 OaraTOKpUTEpiaJbHOIO aHajizy, M0 Ja€ MOXKJIUBICTD
OILIHIOBaTH €(QEKTUBHICTh POOOTH CHCTEMH OJHOYACHO 3a CHEPreTUYHUMHU Ta
eKcIuTyaTaliinumMu  kputepisimu. lle 3a0e3medye OiIbII THYYKE B1IOOpaKeHHS
peanbHUX YMOB (YHKIIOHYBaHHSA TiOpUAHMX CUCTEM, i€ 3MiHA OJHOTO 3 JIKEpen
€Heprii BIUIMBAE HA 3arajbHy MOBEIIHKY CUCTEMH B IIJIIOMY.

Takuii miaxiza 3a0e3neuye MOKIMBICTh TOPIBHSHHS Pi3HUX KOHDIrypailiii cucteMu
y OaraTomapaMeTpUYHOMY TMpOCTOpi 0e3 HEeoOXIAHOCTI MpOBEACHHS (DI3ZUUHUX
BUNPOOYBaHb, IO ICTOTHO CIIPOIIYE €Tam TMOMEePEAHBOTO TPOEKTYBAHHS Ta
onTHUMI3allli MapaMeTpiB riOPUIHUX TEII03a0€3MeUy0UUX CUCTEM.

Ha ocHOBiI pe3yibTaTiB 4YMCEIbHOIO MOJCIIOBAHHS, HaBEACHUX y TaOmuil 1,
o0y 10BaHO rpadivHi 3aJIEXKHOCTI MK KIIFOUOBUMHU TapaMeTpaMu TOpUIHOT CUCTEMU
tero3adesneyueHHs. ['padik BigoOpaxae 3MiHy KoedimienTa npoaykTuBHOCTI (COP)
TEIJIOBOTO0 Hacoca Ta CyMapHoi €(heKTUBHOCTI CUCTEMU 1| B 3aJIEKHOCTI BiJl YaCTKHU
B1IHOBJIFOBAHOI €HEPTii B 3arajibHOMY TEILJIOBOMY OaJIaHCI.

Bizyamizaiiis pe3ynpTaTiB mpoBeieHa 3a gornomMororo 6i6miotexkn Matplotlib, 1o
3a0e3meunsio Ha0YHEe PEICTABICHHS TPEH/IIB Ta B3a€EMO3B’ I3KIB MIXK TTapaMeTpaMH.
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3anexHicTb echeKTUBHOCTI ri6puaHoOi cuctemmn TennosabesnevyeHHs
Bia COP TennoBoro Hacoca Ta YacTKu BigHOBNIOBaHOI eHeprii

5.0 1.00

—e— COP Tennosoro Hacoca 094 095
—#— CymapHa e(peKTUBHICTb cUCTEMU I

4.5
46 0.90

r0.85
4.0
+0.80

3.5 g1 : +0.75

COP TennoBoro Hacoca

3.0

CymapHa e(heKTUBHICTb CUCTEMU T

r0.65
2.8

35 40 45 50 55 60 65 70 75 80
YacTka BigHoBNoBaHoi eHeprii, %

Pucynoxk 1 3anexHictb e(peKTUBHOCTI TOPUIHOT CUCTEMH TEII03a0e3MeueHHS
Bi1 COP TemioBoro Hacoca Ta 4aCTKU BIJIHOBIIFOBAHOI €HEprii
JI>xepeno pucyHKa: BUKOHAHO 3a Jjonomoroto 6i6miotexku Matplotlib python

I'padix neMoOHCTpye cCTiiike 3pOCTaHHS CyMapHOI €()EKTUBHOCTI CHUCTEMH 31
30UIBIICHHSAM YacTKH BiHOBIIOBaHOI eHeprii Ta miaBuiiieHHsM COP rtemnoBoro
Hacoca. HaliBuiii 3Ha4eHHs1 €pEKTUBHOCTI IOCATAIOTHCS MIPU YaCTI[l BIIHOBIIIOBAaHUX
mxepen 75—-80% ta COP nonan 4.0, mo miaTBepaXy€e NEPCIEKTUBHICTh 1HTErparii
BIIHOBJIFOBAHUX JIKEPEN Y TIOpUIHI CUCTEMHU TEIU103a0€3MeUeHHS 115 MiIBUIIICHHS X
eHeproe()eKTUBHOCTI Ta 3MEHIIEHHS €KCILTyaTallliHUX BUTPAT.

BucHoBku. 3ampomoHOBaHA ~MaTeMaTHMYHAa MOJEIb MIATBEpAWIIa  CBOIO
aJIeKBATHICTb JJI ONHUCY MOBEAIHKH TOPUAHUX CUCTEM TEIUI03a0€3MeUYeHHs B PI3HUX
pexXuMax eKcrulyatailii. BusiBIeHO 4YITKy TEHACHIIIO A0 MiJABUIIEHHS 3arajibHOl
eHeproe()eKTUBHOCTI CUCTEMH TMpH 30UTbIIEHHI KOe(iIll€eHTa MPOJTYKTHBHOCTI
terioBoro Hacoca (COP) Ta yacTku BUKOPUCTAHHS BIJHOBIIIOBAHUX JKEPEI CHEpPrii.
[linBumenns mnokazauka COP 3 2.8 no 4.6 3yMOBIIOE€ 3pOCTaHHSA 3arajbHOI
€(eKTUBHOCTI CUCTeMH NMPpUOIn3HO Ha 32%, 1110 TOBOAUTH KPUTHUYHY POJIb TETIOBOTO
Hacoca sIK TOJIOBHOTO KEpOBaHOro ejneMeHTa. HailBuiii moka3HUKU €(EeKTHBHOCTI
JIOCSITAaIOTHCS 32 YMOBH YACTKU BITHOBJIIOBAHMX JiXKepes Ha piBHI 75—80% Ta 3HaUeHHS
COP nonan 4.0, 1m0 mATBEPAKY€E NEPCHEKTUBHICTh iX 1HTErpalii JJjIs MiABUIIECHHS
eHeproe()eKTUBHOCTI Ta 3MEHIICHHS eKCIUTyaTaliiiHuX BUTpar. HasBHICTH Maiibke
JIHIMHOT 3aJIe)KHOCTI MIDK YacTKOIO BIJHOBJIIOBAHOI €HEPrii Ta 3arajibHOI
€(EeKTUBHICTIO CHUCTEMU CBIJYUTH MpPO CTaOUIbHY IHTErpallil0 COHAYHOI Ta
aKyMYJIIOI0UYOT MIJICUCTEeM Y 3arajlbHUil TeruioBui OamaHc. lle crpusie 3MeHIIeHHIO
HABAHTAXKEHHS Ha TPAJULINAHI JKEpesa eHeprii Ta MiJBUILYE aBTOHOMHICTh CUCTEMHU.
3acTocoBaHUi MiaAX1] J03BOJISIE hOPMAITI3yBaTH CUCTEMY Yepe3 €IMHUN CHEPTEeTUIHHMA
OanaHC 1 po3rsAAaTH ii AK HUTICHUN IWHAMIYHUM 00’€KT 13 BHYTPIIIHIMU 3B’ s3KaMU
MDK TEeHepalli€lo, HaKOIMMYCHHSM Ta CIOKHBAaHHSAM, a HE SK Hallp He3aleKHUX
nigcucteM. BukopucTanas o0YMCITIOBAIBHUX E€KCTIIEPUMEHTIB y cepenoBuiill Python
3a0e3nedye  MOMUIMBICTH  TOPIBHIOBAaTH  Pi3HI  KOHQITypamii cucteMu Yy
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OaraTtomapamMeTpUYHOMY IpocTopi 0e3 moTrpedu y Gi3uYHUX BUIMPOOYBAHHAX, IO
3HAYHO CIPOIIY€E eTall MOMepeIHFOTO IPOEKTYBAHHS Ta ONTUMI3AIlii.
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3D-BI3YAJIIBALIA BY AIBEJIBHOI'O MAPII[AH‘IHKA
JJIA IINTAHYBAHHSA TA ONTUMIZALIL BYAIBEJIBHHUX
ITPOLECIB Y AUTODESK 3DS MAX

OuabxoBikoB BanenTun BajjeHTHHOBHY,

CTYJICHT,

XapKiBChKUM HAIllOHATBHUN YHIBEPCUTET MICHKOTO TOCIIOIapCTBA
imeH1 O. M. beketoBa

BumneBcbkuii lenunc CepriiioBuy,

Phd, cTapumii Bukmnagau kadgeapu Micbkoro OyaiBHUIITBA Ta TEPUTOPIATIHLHOTO
MJTAaHyBaHHS

XapKiBChKHI HAIIOHATLHUN YHIBEPCUTET MICHKOTO TOCIIOAapCTBa

imeH1 O. M. bekeroBa

VY cyuacHoMy OyHiBHHUIITBI Jiefalii OUIBINOT aKTyallbHOCTI HAOyBa€ BUKOPUCTAHHS
UPOBUX TEXHOJIOTIM, $AKI MIJBUILYIOTh TOYHICTh IUIAHYBaHHS, ONTHUMI3YIOTh
JIOTICTUKY Ta JO3BOJISIOTH MOJENIOBATH Oy/iBENbHI MPOIECH 1€ JO0 MOYaTKy poOiT.
OpHuM 13 KIIFOYOBUX 1HCTPYMEHTIB Y LIbOMY HarpsiMi € 3DBi3yainizanis OyaiBeIbHOIO
MalJJaHYMKa, [0 3a0e3nedye KOMIUIEKCHE VYSBJIEHHS IpPO MOCIIAOBHICTH pOOIT,
BUKOPHUCTaHHS TEXHIKM Ta Oprasizauio tepuropii. Ockiipku OyaiBedabHI 00’€KTH
XapaKTepU3ylOThCsA 3HAYHUMH MarepialbHUMH Ta YaCOBUMH BUTpAaTaMu, MOTIEPEIHE
MOJICJIFOBAHHS JI03BOJISIE MIHIMI3YBaTH PHU3UKHU, 3aMOOITTH KOMI31SIM 1 MiJABUIUTH
0e31eKy BUKOHAHHS POOIT.

MeTtor0 po6OTH € CTBOPEHHS TPUBUMIPHOI MOJIeN OyAiBEIbHOTO MailaHYnKa Ta
BUKOHAHHS MOT0 Bizyaui3allii B mporpamMmHomy cepenoBuili Autodesk 3ds Max 3 meToro
aHaJi3y ¥ onTuMizallii opraHizamiiHO-TeXHOJOTTYHUX pilieHb. {1 qocsarHeHHs i€l
MeTH TependayeHo HU3KY MOCIITOBHUX 3aBlaHb. llepemyciM MpoBeAeHO aHai3
BUXITHUX JIaHUX: TEHIUIaHy, THMYacoBOi 1H(PACTPYKTypH, 30H CKJIaJyBaHHA
MaTepiayiiB, MapUIPyTIiB PyXy OyaiBeNbHOT TEXHIKM Ta CXEMH Oprasizaiii pooOirt.
Hactynaum eramom ctano ¢opMyBaHHS MPOCTOPOBOI Mojei  OyAiBEIbHOTO
MalJJaHYMKa, SKa BKJIKOYA€ OyIBEJIbHI MAaIllMHU, TEXHIKY, TUMYacoBl CHOPYIH,
OTOpPOJIKEHHS, KpaHH, IMiJ1 i3H1 IUISIXU 1 MalJaHYMKKU cKiaayBaHHsA. OcoOuBy yBary
MPUALIEHO B3aEMHOMY PO3TalllyBaHHIO €J1€MEHTIB ISl YHUKHEHHSI IEPETHUHIB MOTOKIB
TEXHIKU Ta 3a0e3neueHHs O0e3MeKu MpalliBHUKIB.

[Iporpamue cepenouiie Autodesk 3ds Max m03Bojisie TOYHO BIATBOPIOBATH
apXITEeKTypH1 Ta 1H)XXEHEpH1 00’€KTH, MOJEJIIOBATH CKJIaJHI CIIEHHM Ta BUKOHYBAaTH
(dboTOpeaTiCTUYHUA PEHACPUHT. 3aBASKH IUPOKOMY HAOOpY I1HCTPYMEHTIB Jis
MOJICJTIOBAaHHS I TEKCTypyBaHHS 3a0e3IeuyeThCcsl MOXKIIMBICTD JeTami3amii penbedy
MaiiJaHYMKa, BI3yaJbHOTO aHadi3y JIOTICTUKM Ta OLIHKH BUAMMOCTI 30H poOOTH
TexHikd. 3D-Bi3yamizallis TakoX Ja€ 3MOTY MPEACTaBUTU PE3yJbTaTh y BUIVIAL
aHIMOBAHUX TOCIIJOBHOCTEH, JEMOHCTPYIOUM €Tamu 3BeACHHs OyiBii, MOHTaX
KOHCTPYKIII a00 MepeMilleHHs MaIllvH.

51



CONSTRUCTION AND CIVIL ENGINEERING
MODERN TECHNOLOGIES AND PEOPLE: NEW PARADIGMS AND PROBLEMS

Y mnponeci MoaentoBaHHS OyJl0 BpaxOBaHO KIIIOYOBI BHMOTH OpraHi3aiii
OyIiBeTbHOTO BHPOOHMIITBA: PO3AUICHHS TIOTOKIB JIFOMEH 1 TEXHIKH, JOCTYITHICTDH
MaHEBpPOBUX 30H, palliOHaJbHE BUKOPHUCTAHHS ITUTONI Ta OE3IMeYHi BiJACTaHI MK
00’exramu. OTpuMaHa Bi3yajabHa MOJEIb TO3BOJISIE OMIIHUTH MOXITHBI KOH(IIIKTH MiXK
€JIEMEHTaMU MalJlaHYiKa, ONTHUMI3yBaTH pO3TAllyBaHHS CKIAJiB, OalToOBUX 1
aBTOKpAaHiB, M i3HUX HUIAXIB Ta MICLb PO3BaHTAKEHHS. BaxIJIMBUM pe3yabTaToM €
MO>KJIMBICTh OTIEPATUBHOTO BHECEHHSI 3MiH JI0 MOJIE1 Ta MOPIBHIHHS PI3HUX BapiaHTIB
oprasizaiii poOiT.

[IpoBenene nocCiiKEeHHs MIATBEPAXKYE, 0 BukopuctanHs Autodesk 3ds Max y
MIPOEKTYBaHHI OyIBEIbHUX MPOIECIB € €(heKTUBHUM METOAOM MiBUILECHHS TOYHOCTI
MJIaHyBaHHS W omTuMi3alii OyliBeJIbHOrO BUPOOHUITBA. TpuBUMIpHA Bizyaunizalis
JI03BOJISIE KOMIUIEKCHO OIIHUTHU IJIaHYBaJIbHI PIIICHHS, MIABUIIUTH PiBEHb OE3IEKH,
CKOPOTHUTH BUTPATH YacCy Ha MiATOTOBYMI eTall Ta OTpPUMAaTH HAOYHUN THCTPYMEHT JIJIst
KOMYHIKAI[lT MK MPOEKTaHTaMU, MiJIPSJYMKAMU Ta 3aMOBHUKOM. TakuM YHHOM,
MOETHAHHS CYYacHUX MU(PPOBUX TEXHOJIOTIH 13 METOJaMH OpraHizaiii Oy/IiBeIbHOTO
Maiijanuuka crpuse ¢GopMyBaHHIO e€(EeKTHMBHOTO Ta Oe3meyHoro OyaiBeTbHOTO

poIIeCy.

Pucynok 1. Bizyanizairist OyaiBeIbHOTO Maii/laHYUKA.
xepesio pucyHka: po3poOka aBTOPIB.
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The current threats to network resources of organizations during the
implementation of remote unauthorized access bypassing the firewall using the
unprotected DNS protocol are analyzed. The features of the DNS protocol that allow
an information security violator to perform NSD to hosts of the information and
telecommunications system using DNS tunneling technology are investigated.
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Analysis of the current state of information security of information infrastructure
facilities has shown that as the number of increasingly complex multi-stage
cyberattacks by attackers increases, new threats appear related to problems in existing
hardware and software information protection tools of information and
telecommunications systems. The main causes of such threats are usually either errors
due to incorrect configuration of tools that provide information protection, or defects
associated with the presence of vulnerable structures in the program code. In most
cases, a typical network protection tool is a firewall designed to filter access of
malicious content to network hosts and placed, as a rule, on the edge of the network
perimeter.

Currently, the most effective in terms of securing the information and
telecommunications system are firewalls from Cisco and Palo Alto Networks (NGFW
series), which not only block potentially dangerous attacks and unwanted applications,
but also provide protection against malicious software (MW), filtering URL addresses
[1].

However, despite the constant improvement of the functionality of firewalls, there
are numerous ways to bypass them to penetrate the information and
telecommunications system, related to the features of the DNS protocol. Indeed, in the
structure of each network there is a DNS protocol designed to obtain an IP address by
domain name, the passage of traffic through which is not subject to control and filtering
by the firewall. This can be used by an information security violator to create a hidden
channel that exchanges data with compromised devices by using DNS tunneling
technology.

This tunneling technology was used by the malicious programs "Morto" and
"Feederbot" to receive commands from control servers and control data upload to the
Internet, without opening a single TCP/UDP connection to an external server, and also
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became a malicious load for the points of sale "FrameworkPOS". It should be noted
that according to Cisco (Annual Security Report), 91.3% of IDPs use DNS tunneling
to transfer control actions and transfers to attackers. Moreover, the attacker acts not
only anonymously and secretly, but also uses a domain name registered on free hosting.
Since recently there has been a significant increase in such threats to the information
security of the information and telecommunications system, and most information
systems are not prepared to prevent them, more than 32% of organizations in the world
are forced to constantly monitor DNS traffic. However, despite the importance of this
problem, the authors' publications on this topic are unsystematized individual examples
of the use of tunneling, obtained as a result of their own research.

Thus, the development of a methodology for auditing information infrastructure
objects in an information and telecommunications system using DNS tunneling and
methods for its detection is of undoubted practical interest.

Currently, the most dangerous information security threats arise due to the
possibility of intruders penetrating the information and telecommunications system
when they use covert channels that occur due to the features of the DNS protocol to
bypass the firewall using DNS tunneling technology [2].

Initially, DNS tunneling technology was used as a tool when entering an
information system to control its security when connecting through access points in
remote locations, and was also used by antivirus programs to search for file signatures.

However, there are and are actively developing destructive ways to use this
technology, the essence of which is to form a channel over the DNS protocol (tunnel)
for anonymous transmission of malicious information to the network, which can lead
to numerous threats to the information security of the information and
telecommunications system. At the same time, the most serious threats to corporate
networks when using DNS tunneling by attackers are: leakage of critical user data,
remote control of the functioning of network resources, transmission of almost any
information via the DNS protocol, which allows causing huge losses to organizations.
The DNS protocol does not use authentication technologies (DNSSEC) and encryption
(DNS over TLS/HTTPS), which allows providers to easily intercept and redirect DNS
requests to public DNS servers, such as 8.8.8.8 (Google), (Cloudflare), DNS, DNS,
DNS, DNS, DNS, DNS. In this regard, there are a large number of options for
deceiving the user and forging information about where the name-to-IP address
translation is actually performed [3].

The attackers’ tactics in this way are aimed at hijacking legitimate DNS servers in
order to redirect DNS requests to their own servers. This means that organizations will
receive fake IP addresses that point to fake web pages controlled by the attackers (for
example, through Google or FedEx), which can compromise user accounts and
passwords entered by them on such fake sites.

However, the IETF adopted and published the document RFC 8484, which
described an approach to protecting DNS requests over the HTTPS protocol using DoH
(DNS over HTTPS) technology, which allows data encryption using public and private
keys. The goal of this approach is to increase the information security of the
information and telecommunications system both by ensuring the confidentiality of
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DNS requests and by preventing the possibility of manipulating DNS server data by
attackers conducting various types of attacks, in particular, “man-in-the-middle
attacks”. DoH technology is used by Chrome and Firefox browsers, as well as DNS
servers from Google, Cloudflare, OpenDNS. However, the implementation of such
encryption by Google and Cloudflare does not allow the network administrator to
detect which computing device the user connected to, which allows the latter to access
resources that are prohibited for him. The essence of DoH technology, which provides
encryption of DNS requests and responses to them when using the TLS security
protocol, is to use the HTTP protocol at the application level to subsequently send
requests to the HTTPS port of the server, including regular HTTP information.

From the above, it follows that modern network security tools do not monitor DNS
requests, and therefore they are a tunnel for malicious influences of intruders on a
compromised host. Moreover, in connection with the discovery of new vulnerabilities
of information and telecommunications system resources and updates of tactics of
anonymous penetrations of intruders into the network by tunneling, the problem
considered in the article requires the development of a methodology for auditing
information infrastructure objects using DNS tunneling technology, which is of
practical value [4].

The possibility of penetration of various types of attacks on computing resources
of the information and telecommunications system using DNS tunneling allows the
information security violator to cause serious damage to a large number of
organizations of both commercial and state importance. Moreover, since such attacks
are carried out anonymously and secretly, any precedent of information security
violation in the network cannot be investigated using operational-search measures.

The methodology presented in this article for auditing information infrastructure
facilities using DNS tunneling represents a sequential process for using specific tools
and software to conduct attacks on information and telecommunications systems.
Studying this methodology will enable information security specialists to develop
effective methods for implementing organizational and technical measures aimed at
protecting information from unauthorized access.

A Python tool has been developed that enables syntactic analysis of network traffic
to identify DNS protocol parameters that indicate the use of DNS tunneling technology
in the network. Practical use of this tool will not only allow for the blocking of
suspicious IP addresses and their corresponding domains but also ensure the detection
and prediction of malicious attacks in real time.

To enhance the level of information security of a corporate network and protect it
from dangerous attacks by intruders using DNS tunneling technology, a comprehensive
approach is necessary. This requires careful configuration of information security tools,
preventive measures, and proactive analysis of network traffic anomalies. In addition,
the development of new tools based on advanced technologies for the rapid detection
and prevention of unauthorized malicious access to network resources using tunneling
is required.
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BUSABJIEHHS AHOMAJIIA Y CHACTEMHHX BUKJIUKAX
3ACOBAMM EBPF JIJIs1 PEAJTI3ALI KOHIEIIIL
HYJILOBOI JJOBIPU

I'nymenko ITaBjo KoctssHTHHOBUY
acmipant kadenpu 31
Hamionanpauit yaiBepcuret “JIbBiBchka IlomiTexnika”

Hynnkesuu Banepiii bornanosuu

JOKTOp TEXHIYHUX HAyK, Ipodecop

npodecop xkadenpu 31

HanionansHuil yniBepcuret “JIpBiBchka [lomiTexHika”

Konuenmiro HynboBoi 10BipH (Zero Trust), dopmanizoBany y crangapti NIST SP
800-207, moOy0BaHO HA MPUHIIUIT «HIKOJU HE JOBIPSIH, 3aBXKIU IEPEBIPSI»: )KOJIEH
cyO'eKT (KOpUCTYBa4, MPUCTPIM 4M poOOUYE HABAHTAXKEHHS) HE OTPUMYE JIOBIPH 3a
(bakTOoM nepedyBaHHS BCEpEINHI IEPUMETPA, a KOKEH 3aIUT JI0 PECYPCY OLIHIOETHCS
0e3repepBHO HAa OCHOBI 1JIGHTUYHOCTI, KOHTEKCTY Ta MOTOYHOTO PiBHS pU3UKy [1].
Kanoniyna apxiTekTypa HYJIbOBOi JIOBIpU 30CEpPEIKEHA MEPEBAXKHO Ha PIIMICHHSIX
JOCTYIY Ha PiBHI 1IEHTUYHOCTI Ta Mepexl1. [IpoTe oauH 13 ii 3acaAHUYMX TOCTYJIATIB
IIPHUITYIIEHHS KOMIIpOMeETaIlii» (assume breach) orostoe cyTTeBy mporainHy: mpoliec,
AKAW yXe€ TMPpOUIIOB aBTEHTU(IKAII0 ©W OTpUMaB JOCTYIN, MOXe OyTH
CKOMITPOMETOBAHM MiJ] YaC BUKOHAHHS (Yepe3 eKCIUTyaTallilo BPa3JIuBOCTI, 1H'€KIII0
KOJly YM MiABUIICHHS IPUBLIEIB), 1 HOro 00JIIKOBI JaH1 3AJIMIIATUMYThCS (POpMaIbHO
TIACHUMH, TOJI SIK (paKTUYHA IMOBEIIHKA CTaHE 3JIOBMUCHOIO.

JloriyHUM TIPOJIOBKEHHSIM MPUHIIMITY O€3MepepBHOT MEPEBIPKU € IEPEHECEHHS ii 3
MOMEHTY HaJaHHs JOCTYylly Ha BECh 4Yac BUKOHAHHS POOOYOTO HAaBAHTAKEHHS.
VYHIBepcanbHOIO W BAXKKO OOXITHOIO MEXKEI0 MK OyIb-SKHUM IPOLECOM Ta SIpPOM
OTepaliifHOi CHUCTEeMH, a OTKe W ycCiMa 3axUIlyBaHUMHU PECypcamH, € CHUCTEMHI
BUKJIHKY (system calls). CriocTepeskeHHs 32 HUMHU JJ03BOJIsIE BepU(iKyBaTH HE T€, KUM
mpoiiec 3asiBUB cebe mij yac aBTeHTHdIKalii, a Te, Mo BiH (aKTUYHO POOUTH 13
pecypcamu. Came TOMY BHUSIBJICHHS aHOMAJild y CUCTEMHHMX BHUKJIHMKAX JOIIJIBHO
PO3IIIAIaTH SIK MEXaHI3M Oe3epepBHOI MEPEBIPKU HA PIBHI poOOYOTro HaBaHTAXKEHHS,
[0 JIONOBHIOE KOHTPOJIb 1IGHTUYHOCTI Ta Mepexi. Mera poObOTH — OOrpyHTyBaTH
3actocyBaHHA TexHozorii eBPF nis Takoro MOHITOpHHTY, CHCTEMAaTHU3yBaTH METOAU
BUSIBJICHHS aHOMAJIi y CHCTEMHHMX BHKJIMKAX Ta apryMEHTOBAHO BHU3HAYUTH ITiIXiJ,
HaWOIbII NPUAATHUHN AJIs peai3alii HyJIbOBOi JOBIPH.

1. eBPF sik MexaHi3M criocTepe:KeHHsl 32 CHCTEMHMMHU BUKJIHUKAMHA

eBPF (extended Berkeley Packet Filter) - 11e TexHOIIOT151, 1110 T03BOJISIE BUKOHYBATH
y mpocTopl siapa Linux i30yb0BaHi, TOMEpeaHbO BepudikoBaHiI Mporpamu 0e3
Moaudikamii BHXITHOTO KOIy Sapa YW 3aBaHTAXKCHHS OKPEMUX MOAYJIIiB [2].
[Iporpamu eBPF mnpuegHyroTbCcs 10 BU3HAYEHHX TOYOK 3aUCIUIEHHS — TOYOK
TpacyBaHHs (tracepoints), kprobe/uprobe, a Takox raukiB migcuctemu LSM — i

58



CYBERSECURITY AND INFORMATION PROTECTION
MODERN TECHNOLOGIES AND PEOPLE: NEW PARADIGMS AND PROBLEMS

NEePEeXOIUTIOI0Th CHUCTEMHI BHUKJIMKH y MOMEHT iX BHMKOHAaHHs, 30aradyrodd TOIil
KOHTEKCTOM ITIpo1iecy Ta KoHTeiHepa. s peamnizaiii HyIb0BO1 TOBIPH 1151 TEXHOJIOT 1S
Ma€ KiJbKa TMPHUHIMIIOBUX TIEpeBar: HU3bKI HAKJIaHI BUTPATH 3aBISKH BUKOHAHHIO
OesmocepeIHbO B sAnpl; BOyAoBaHUM Bepudikatop, M0 TapaHTye OC3IeKy
3aBaHTA)XYBAaHOTO KOJYy ¥ YHEMOXJIMBIIIOE aBapiiiHE 3aBEpIICHHS  SApa;
CIIOCTEPEKEHHS Ha PiBHI, SKUH BaKKO OOIMTH 13 MPOCTOPY KOPUCTyBada; MPHB'I3Ka
KOXKHOT MepekeBoi un (aityioBoi momii 10 KOHKPETHOTO Tpolecy-mpkepena [2].
Bonnouac cmig BpaxoByBaTH W OOMEXeHHsS: BepudlkaTOp HaKIagae MeExXl Ha
CKJIJIHICTh, IO 3BY’KY€ ITOBHOTY 310paHOro KOHTEKCTY [2]. Ha it ocHOBI o0y 10BaHO
HU3KY ITPOMHCIIOBUX 1HCTPYMEHTIB Oe3neku [3].

2. Miciie MOHITOPUHIY CHCTEMHHUX BUKJIMKIB B apPXiTeKTYPi HYJIbOBOI 10BIpH

ETanonna apxiTekTypa HyJbOBOI JOBIPH BHU3HAYAE€ TPU KIHOYOBI KOMITOHEHTH:
pymii momituk (Policy Engine), mo yxBamioe pilieHHS JOCTYIY; aJAMIHICTPaToOp
nonituk (Policy Administrator); 1 Touky 3actocyBanHs noiituk (Policy Enforcement
Point), 110 1ie pimeHHs BUKOHYE [1]. YV Takii Mojaem mjacucTemMa BUSBICHHS aHOMAIM
Yy CHCTEMHHMX BHUKIHMKAX BHUCTYIA€E JKEPEIOM O€3MEepPEepPBHOIO CHUTHANY JOBIPH:
BIIXWJICHHSI TIOBEJIHKHU TMPOIIECY B1J 0a30BOi HOPMU 3HUIKYE HOTO OIIHKY PU3UKY U
MOY€ CIIPUYUHUTH MTOBTOPHY aBTEHTHU(DIKAII110, 13011110 200 TPUMYCOBE 3aBEPILICHHS
pobouoro HaBaHTaxeHHs. Lle y3romxkyerbes 13 cbomum mnoctynatom NIST SP 800-
207, 3riAHO 3 AKUM OpraHizailisi Ma€e 30MpaTu KoMora OuIbIle TeJIeMEeTpii PO CTaH
aKTHBIB 1 BUKOPUCTOBYBATH ii JUIs BAOCKOHAJEHHs Oe3rnekoBoi moswuiii [1]. Takum
YIUHOM MpoIlec a00 KOHTEHHEP PO3IIISIIAEThCA K Cy0'€KT HYJIbOBOI IOBIPH, JI0BIpa J0
SKOTO HE HaJIa€ThCsl OJHOPA30BO I dYac aBTeHTU(dikarii, a Oe3mepepBHO
MIATBEPIKYETHCS (DAKTUIHOIO MOBEIIHKOIO.

3. Meroau BUSIBJICHHS AHOMAJIIM Y CHCTEeMHHMX BUKJIMKAX

HocnimkeHHs y 11l ramy3i 3anoyatkoBaHo mnpaiero S. Forrest Ta criiBaBTOpiB «A
Sense of Self for Unix Processesy», e Brepiie nokaszaHo, 1o KOpOTKi MOCI1TOBHOCTI
CUCTEMHHUX BHUKJIMKIB € HaAIMHUMU TU(]epeHLiaTopaMi HOPMaJIbHOI Ta aHOMAJIbHO1
noBeAiHKH npoiiecy [4]. Ha it ocHOB1 cpopMyBasnocst KijibKa rpyI METO/IB.

MocainoBuichmii  aHamiz. byayerbcs npodiib  HOPMadbHUX  KOPOTKHUX
MOCIOBHOCTEM cucTeMHUX BUKIMKIB (MeToq STIDE, n-rpamu, CKiH4E€HHI aBTOMATH ),
a BIAXHMJICHHS B1J HbOT'O TPAKTYEThCA sIK aHoMmais [5]. [lepeBara — 31aTHICTh BUSBIIATH
paHilie HeB1IOMI aTaku 0e3 CUTHATYp; HEAOJIKH — BHCOKA YYyTJIMBICTH JI0 OBHOTH
HAaBYAJIbHUX JAHUX, 3HAUHUN PIBEHb XMOHUX CIIpallfoBaHb Ta BPa3JMBICTh O aTak
iMitarii (mimicry).

CemanTuuni Ta yacrorni meroau. [Ipans G. Creech ta J. Hu 3anpononysaia
CEeMaHTHYHUN MiJIXiA 13 CYMDKHUMH Ta HECYMDKHUMH IIAOJIOHAMH CHCTEMHHX
BUKIMKIB (HaOip nanux ADFA-LD), mo migBUIILy€e TOYHICTh BUSIBJICHHS Cy4YacCHUX
aTak, MPOTe I[IHOI BUCOKOI O0YMCITIOBAIBHOI CKIIAHOCTI [6].

MeToan MAIIMHHOTO TA ITUO0OKOr0 HaB4YaHHsA. 3aCTOCOBYIOTHCSI OJHOKIJIACOBA
SVM, 13041iiiHUI J1ic, aBTOKOIYBaJbHUKH Ta PEKYPEHTHI Mepexi. 30KpemMa, MOBHE
MOJIEJIFOBAHHS  IIOCIIJJOBHOCTEM CHUCTEMHHUX BHUKJIMKIB Ha ocHOoBl LSTM
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IIPOJIEMOHCTPYBAJIO 3aTHICTh BJIOBJIIOBATH JOBIOCTPOKOBI 3aJIEKHOCTI Yy TOBEIIHII
mporeciB [7]. CyyacHi MOJCrmieHl peamsamii HOKa3ylTh NPUWHATHI HaKIIaIHI
BUTpATH 3a 30€peKCHHS 3aTHOCTI BUABJIATH aTakd HyJIb0BOro AHs [8]. Hemomiku —
BHTPATH Ha HaBYAaHHS, MpoOJIeMa IOSCHIOBAHOCTI PIllICHb, YYTIHMBICTH 10 Apeidy
HOPMAJIBHO1 TTOBEIHKH.

Metoau Ha ocHOBi mpaBuJ i moaituk. Inctpymentu Falco [3] Ta Tetragon [9]
aHATI3yIOTh TOTIK CHCTEMHHX BUKIIMKIB 3a 3a3/ajierih BHU3HAYCHUMH IMPABHIIAMU
(HampuKIIaa, 3amycK KOMaHJHOI OOOJIOHKM BCEpEIWHI KOHTEHHepa 4 JIOCTYI J0
qyTIMBUX (aitiliB) 1 reHepyloTh CIOBIIIEHHS ab0 3aCTOCOBYIOTh NMPHUMYCOBI Jii B
peanbHOMy daci. IlepeBarn — HU3BKMM piBeHb XHOHUX CIpalfOBaHb, Mala
PECYpPCOMICTKICTD, MOSICHIOBAHICTh Ta TOTOBHICTH IO MPOMHUCIOBOIO BUKOPHUCTAHHS;
HEJIOJIK — BUSABJIEHHS JIMIIIE BIIOMUX IIa0JIOHIB 3JI0BMUCHOI ITOBEIIHKH.

Taoauua 1.
[TopiBHSIHHS METO/IIB BUSIBJICHHSI aHOMaJIId Y CUCTEMHUX BUKJIUKAX 332 KPUTEPISIMU
HYJIbOBOI JOBIPH

Xuoui . .
BusiBjienns Haknanui | PeaabHuit .
Meton crnpanoBa IMosicHIOBaHICTDL
HOBHX aTaK BHTPATH qac
HHA
[MocminoBHICHUI . Huseki—
a ) Bucoxke Bucoki ) Tak Cepenns
agamnis cepelHl
CeMaHTH4HI/4acT ) )
OTHi Bucoxke Cepenni Bucoxi O0OMexeHo Cepenns
Mamuasge/ oo Cepenai— Cepenni—
Bucoxke pel . pel . O0MexeHo Hwusbka
K€ HaBYaHHSI BHCOKI BUCOKI
ITpaBuia/momiTik ) )
p " Husbke Huseki Husbki Tak Bucoxka

4. O0rpyHTyBaHHs BUOOPY IiAX0AY

BuOip meToxy st HybOBOi JOBIPH BU3HAYAETHCS HE AOCTPAKTHOIO TOYHICTIO, a
BIIMOBIJIHICTIO BUMOTaM MOJIedi: poboTa B pealibHOMY uaci (ymoBa Oe3nepepBHOI
MEepEeBIPKU ), HU3bK1 HAKJIa/IHI BUTPATH (MOHITOPUHT Ma€ OyTH MOCTIHO YBIMKHEHUM),
HU3BKUN PIBEHb XMOHUX CIIpaIfoBaHb (IHAKIlIe «BTOMA BiJ CHOBIIICHB» 3HEIIHIOE
pillIEeHHS TPO JOBipYy), BHUSBJICHHS SK BIJIOMUX, TaK 1 HOBHUX aTak (TocTtyniar
MPUIYIIEHHS KOMIIPOMETAIlll) Ta TMOSICHIOBAHICTh CHUTHATY, IO TOJAETHCA PYUIiIO
MOMITUK. SIK BUIHO 3 Tabmuin 1, )KOJASH OKpEMHU METOJI HE 3aJI0BOJILHSE BCl KpUTEPIi
OJIHOYACHO: METOJIM Ha MPaBWJIaX BUTPAIOTh Y TOYHOCTI Ta PECYPCOMICTKOCTI, ajie He
BUSIBJISIIOTH HOBHX aTak, TOJ1 K MOBEAIHKOBI i HEHpOMEpEeKeBl METOAN TTOKPUBAIOTh
aTaky HyJbOBOTO JIHA I[IHOK XMOHUX CIpPALIOBaHb 1 00UMCIOBaIbHUX BUTpaT. Came
TOMY MIPOMMCIIOBI THCTPYMEHTH, OJIM3bK1 10 HYJBOBOI JOBIPH, ICTOPUYHO CITUPAIOTHCS
nepeayciM Ha npasuia [3].

Bigrak HalAOMUIBHIIIUM € T1IOPUIHUN MIAX1; IIap MPaBUII 1 MOMITHK (Ha KIITAJIT
Falco/Tetragon) mysi TOYHOrO ¥ MaJIOPECYpCHOTO BHUSBJICHHS BIJIOMHX 3arpo3 y
pealbHOMY 4Yacli, JOMOBHEHMM TMOJErMIeHUM I1apoM TOBEAIHKOBOrO Oa3yBaHHS
(mocIOBHICHI YK 4acTOTHI Mpoduii abo Jierki MOJiei MAalllMHHOTO HaBYaHHS) JJIs
BUSIBJICHHS npeddy Ta panime HeBimomux arak. TexHomoris e€BPF mpu npomy
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BUCTYIIA€ €IUHUM JDKEPEIOM TeleMeTpii i 000X IapiB, a CyKyIHa OIliHKa
AHOMAJIPHOCTI TIOJIA€THCS SIK O€3MEepepBHUMN CUTHAI JOBIpU PYIIi0 MOMITUK. Takuii
MiIX11 € KOMIPOMICOM, a HE YHIBEPCAIbHUM PIMIEHHSM: BIAKPUTHUMU 3aJTUIIAIOTHCS
Mpo0JIeMU aTak IMiTaIlii, 3MaraJbHOTO YHUKHCHHS BHSBJICHHS, Apei(y 6a30B01 HOpMH
Ta 3pOCTaHHS HAKJIQJHUX BUTPAT 32 BUCOKOI IHTCHCHBHOCTI CHCTEMHHX BHUKJIHKIB.

BucHoBku

BusiBienHs aHomaniii y cHUCTeMHUX BUKIHMKax 3acobamu e¢BPF € mpupomHoro
peaizalii€ero NpuHIUNY O0e3mepepBHOI MepeBIPKH HYJIHOBOI JOBIPH Ha piBHI poOOYOTO
HaBaHTAXEHHS, 1110 JOTIOBHIOE KOHTPOJIb 1ICHTUYHOCTI Ta MEPEXk1 i orepaliioHaizye
NOCTyJIaT MPUIyIIeHHs Kommpomertalii. [IpoBenena cuctemaTuzaiiisi mokasye, IO
ONTUMAJIBHUM JUISI 11€1 METH € HE OKPEMUI «HalKpaluii» MeTo, a TiOpu npaBui i
MOJIETIIICHOTO TOBEIIHKOBOTO aHal3y, 00'€JHAaHUX CIUIbHOIO TenemeTpiero eBPF Ta
IHTErpOBaHUX 13 pyllieM mnomiTuk. l[loganpmuM HampsMOM  JOCHIIKEHHS €
eKCIIepUMEHTaJIbHA TIEpPEeBIpPKa 3alpONOHOBAHOTO IIJAXOAYy Ha HaOopax AaHUX Ha
kmrait ADFA-LD ta Ha peanbhiii Tenemetpii eBPF 3 o1iHKOIO TOYHOCTI, piBHS
XUOHUX CIpaIfOBaHb 1 HAKIaJHUX BUTpPAT.
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The process of mass return and adaptation of a significant number of military
personnel to civilian life and their integration into the national economic system
fundamentally shapes new paradigms, architecture, and challenges for modern states.
The economic dimension of the reintegration of war veterans has long gone beyond the
boundaries of a purely moral and ethical discourse or issues of social justice and
compensatory policy. Today, this process is one of the most critical, strategic factors
in ensuring long-term macroeconomic stability, labor market balance, and the
preservation, reproduction, and effective distribution of the country's human capital.

Ineffective veteran policy threatens to increase structural unemployment, increase
the fiscal burden on the budget, and reduce overall labor productivity. In contrast,
successful reintegration and the stimulation of entrepreneurship enable veterans'
unique leadership qualities and stress resistance to become a powerful driver of
innovative development. However, the effectiveness of management decisions in this
area is limited by the shortcomings of traditional monitoring (statistics, sociological
surveys), the main one being a significant time lag. Due to long processing, information
reaches departments with a delay of several months, turning into "historical". This
leads to the effect of "catch-up regulation", when the state reacts to already transformed
problems. In addition, classic surveys often suffer from respondent subjectivity and
low audience coverage.

In the context of digitalization, there is a need to transition from reactive
management models to proactive systems based on Big Data. Monitoring the digital
activity of the population in real-time enables us to capture latent economic requests
from combatants before they officially apply to the authorities, thereby reducing
information asymmetry in the labor market. Although the general issues of veteran
adaptation and the use of Internet analytics tools in macroeconomics are actively
studied, the specifics of applying these methods to the veteran community remain
practically unexplored. There is a scientific vacuum at the intersection of veteran
economics and digital behavioral analytics, which shapes the study's scientific novelty.
The new paradigm is to consider a veteran as an active subject in the digital market.
Thus, the purpose of the study is to substantiate and assess veterans' economic interests
using Google Trends analytics to optimize their labor-market adaptation programs.

The research used the analytical tools of the Google Trends platform [2]. The
research methodology was based on the collection and normalization of data on the
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relative popularity of search queries (Search Volume Index — SVI), measured on a
scale from 0 to 100, where 100 indicates the highest level of popularity for a search
term over a given period.

Analysis of foreign experience, scientific publications, programs of social support
for veterans or participants of military operations (PMO), regulatory and legislative
literature, publications of the Ministry of Veterans Affairs [1, 3-9] allowed us to form
three key groups and identify markers for them on the Google Trends platform) that
reflect the economic intentions of war veterans in table 1.

Table 1. Structure of search queries in Google Trends in the study of the economic

needs of war veterans

Search query group
name

Query tokens

Characteristics of the group

Employment and career

n.n

"Jobs for veterans", "vacancies

in the Armed Forces of
Ukraine", "online jobs for
veterans"

Assesses  veterans' intentions  to
actively integrate into the labor market
through classic hiring, retraining, or
transition to remote work formats.
Reflects the dynamics of demand for
civilian professions, the level of
readiness to change skills, and the
adaptation of human capital to modern
digital working conditions.

Entrepreneurship  and

startups

"Grant for veterans", "Grant for
own business", "Veteran Fund",
"Grant Diia"

Determines the level of business
(entrepreneurial) activity of the veteran
community and their orientation
towards self-employment. Records
latent demand for start-up capital,
government and international
microgrants, and veterans' willingness
to act as employers and create new
small businesses.

Socio-economic
support

"Veteran benefits", "Housing
for PMO", "PMO benefits",
"PMO benefits", "PMO
payments".

Reflects the level of primary
dependence of veterans on state social
guarantees and material support.
Assesses households' critical needs for
minimizing costs (through benefits and
housing programs) and records
requests for financial assistance as a
basic  prerequisite  for  further
stabilization  of individual's
economic situation.

the

Among the search market settings presented in Table 1 were the study's
geographical boundaries (Ukraine) and the time interval (the current month, i.e., May
2026). Fig. 1-8 shows the results of search queries for each group.
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Figure 1. Result of the query "Job for veterans"

Source of the figure: author's development.

Analyzing the metrics (Fig. 1), we can conclude that interest in this issue in the
digital space has a clearly pronounced, discrete, and impulsive nature. For most of the
analyzed period, the dynamics of search activity for the marker "Work for veterans"
are consistently low, indicating a latent demand or a shift in the audience's attention to
other information search channels. However, as shown in the graph, on May 12, 2026,
an anomalous, rapid surge in search activity was recorded, with the relative popularity
index reaching its historical maximum of 100 SVI points. Such a surge is due to the
holding of large-scale all-Ukrainian fairs and the promulgation of new legislative
initiatives to expand veterans' economic rights.

Interest over time ()

Ukraine - Last month
100 *

37pas. 2026 p.
@ sakancii 3CY 100

80
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Figure 2. Result of the query "Vacancies of the Armed Forces of Ukraine"
Source of the figure: author's development.

Analyzing the data presented in Fig. 2, we can conclude that the dynamics of
Interest in military vacancies has a two-phase structure, with pronounced activity peaks
at the beginning and end of the studied month. The first, most powerful surge in search
activity occurred on May 3, 2026, when the “Vacancies of the Armed Forces of
Ukraine” marker reached a maximum value of 100 points on the SVI scale. Such an
isolated extremum indicates a sharp reaction from users to a large-scale information
event — for example, updating the conditions for recruiting, opening large specialized
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training centers, or providing active media support for specific defense projects.
However, this surge was exceptionally short-term, and within a few days, the graph
dropped to zero indicators. The second phase of the graph begins after May 17, when
interest is restored, and it enters a stable horizontal plateau at 20—40 SVI points, with
minor fluctuations around the median. This plateau indicates the formation of a
permanent, underlying demand in the labor market from individuals who deliberately
consider the security and defense sector a priority for employment or career
advancement. The sharp upward trend deviation at the end of May 2026 further
confirms that demand remains open and has the potential for new cyclical growth.
For predictive management of veteran policy, this behavior of the graph
demonstrates that classic recruiting and civilian employment in the military sector are
consistently competing with each other, requiring flexible information tools from state

bodies.

Interest over time ()
Ukraine - Last montt
00 ®
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Figure 3. Result of the query "Online work for veterans"
Source of the figure: author's development.

According to the results of the query in Fig. 3, the demand for remote employment
among the veteran community is point- and concentrated. A powerful surge of interest
was recorded on May 6, 2026, when the marker “Online work for veterans” instantly
reached a maximum value of 100 SVI points. Such dynamics indicate an instant
mobilization of digital search in response to the appearance of a targeted offer - for
example, the announcement of free IT courses for PMO or the opening of specialized
online grant programs. However, the complete fading of the trend on other days of the
month indicates a shortage of stable remote work offers on the market, which requires
expanding permanent digital career opportunities for combatants. Thus, analyzing the
dynamics of search queries in the “Entrepreneurship and Startups” group, we can
conclude that veterans’ interest in self-employment exhibits a clear cyclical and
pragmatic pattern. The trajectories of the studied markers exhibit synchronous pulse
bursts that coincide with announcements of the opening of new grant programs or the
submission deadlines for business plans to specialized funds. Such digital behavior
indicates a high readiness of combatants to transition to entrepreneurship. However,
this process is highly dependent on external non-repayable financing and requires
continuous state support for startup initiatives.
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Figure 4. Result of the query "Grant for veterans"
Source of the figure: author's development.

Based on the data in Fig. 4, we conclude that there was no interest in targeted
financing in the first half of May. However, after May 16, a phase of extremely high
and pulsating search activity began. The highest extreme was recorded around May 17,
reaching a historical maximum of 100 SVI points, after which the graph shows a series
of repeated fluctuations, particularly at 88 points as of May 21. Such dynamics clearly
reflect the pragmatic behavior of users who activate their digital searches when new
waves of microcredit are announced, when applications are registered on the Diia
portal, or when deadlines for submitting business plans approach. Systematic declines
to zero between peaks indicate that veterans are seeking financial support discretely —
strictly through specific state or international grant windows — underscoring the
importance of stable, long-term funding for such programs.

100 )
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Figure 5. Result of the query "Veteran Fund"
Source of the figure: author's development.
The query data presented in Fig. 5 indicates that the dynamics of interest in
institutional sources of support for veterans' businesses exhibit a pronounced multi-

peak pattern in the second half of the month. The first wave of activity is recorded after
May 17, with a rise to 80 SVI points, after which, following a short-term decline, the
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trend accelerates rapidly upward. The search activity reached its peak of 100 points on
May 27, 2026, reflecting the mobilization of the target audience on the eve of the
completion of competitive selections or the announcement of new terms of project
financing. The further smooth fading of the graph line indicates the gradual satisfaction
of the primary information demand after the deadlines have passed, confirming the
high operational dependence of veterans' digital behavior on the Ukrainian Veterans
Fund's activities.

Thus, analyzing the dynamics of search queries for the "Entrepreneurship and
Startups" group in May 2026, we can conclude that veterans' interest in self-
employment has a clearly expressed impulsive, pragmatic, and coordinated nature. The
trajectories of the studied markers demonstrate a complete lack of activity in the first
half of the month, followed by an explosive, synchronous increase in demand after
May 16-17, culminating in absolute maximums of 100 SVI points (May 27 for the
Ukrainian Veterans Fund). Such digital behavior indicates a strong willingness among
combatants to start their own businesses; however, this process is highly dependent on
external financial incentives and requires the state to extend the terms of active funding
windows to reduce the burden on applicants before the deadlines.

100 .

4 Tpas. 2026 p.
@ cetepad ninsrn 100

Tpas. 03 Tpag. 10 =

Figure 6. Result of the query "Veteran benefits"
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Source of the figure: author's development.

According to the query “veteran benefits” (Fig. 6), we can conclude that the general
interest in the social security system under the marker “Veteran benefits” shows an
isolated, clearly expressed impulse at the beginning of the month. The search activity
reached its absolute maximum of 100 points on the SVI scale on May 4, 2026,
indicating an immediate reaction from users to a specific informational event or the
beginning of the monthly cycle of accrual of social benefits. The subsequent rapid drop
to zero and the preservation of minimal fluctuations in the second half of the month
confirm that veterans quickly optimize their queries, moving from general formulations
to more specific and practical markers of support.
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Figure 7. Result of the query "Housing for PMO"
Source of the figure: author's development.

The melons in Fig. 7 show that the demand for housing among the veteran
community is protracted, capital, and critically high in the second half of the month.
The complete lack of interest at the beginning of the period was replaced by a rapid
vertical growth, which reached its absolute maximum of 100 SVI points on May 17,
2026. Unlike previous impulse markers, the “Housing for Veterans” graph formed a
long-term high-density plateau in the range of 70-95 points, which indicates a deep,
acute, and permanently unmet need for housing among combatants. Only at the end of
the month was a rapid decline in the trend recorded, indicating the completion of the
operational cycle (for example, the period of submitting documents for regional
housing programs) and the transition of latent demand to the phase of waiting for
results.

2
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Common search queries

Figure 8. Result of the query "PMO benefits and PMO benefits"
Source of the figure: author's development.

Analyzing the data in Fig. 8, we conclude that the comparative monitoring of the
synonymous markers "PMO benefits" (blue line) and "PMO benefits" (red line)
demonstrates high synergy, identity, and stability in user behavior throughout the
month. Both queries are cyclical, with two pronounced waves of hype demand in the
first half of May and a further transition after the 17th into a long, stable plateau at 30—
40 SVI points. The red line ("PMO benefits") systematically maintains a slight
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quantitative dominance over the blue one, indicating a more stable linguistic habit
among the audience in forming search queries, starting with the abbreviation definition
of their status. The persistent presence of queries in the digital space confirms that the
interest in reducing the daily financial cost of living is a basic monthly need for veteran
households.

Analyzing the general dynamics of search activity in the "Socio-economic support"
group, we can conclude that the architecture of the veteran community's social
expectations is undergoing a significant internal transformation and optimization.
Instead of vague formulations such as "Veteran benefits", which quickly fade away
after the initial information impulses, users demonstrate a permanent and stable
demand for practical tools of social protection. The formation of long-term, high-
density plateaus in housing and benefits for combatants confirms the presence of acute,
fundamental needs of combatant households, which require the state to provide
targeted financing for specific programs rather than scattering budget resources.

All this indicates that modern veterans are not just looking for jobs to meet their
basic needs, but are focused on high-paying, technology-driven sectors of the economy,
which fully aligns with the name of the conference on new paradigms of interaction
between technology and people. In addition, seasonality was revealed: interest in
training increases sharply in September and January, which educational institutions and
employment centers need to take into account when launching new retraining courses.
The results confirm the hypothesis that Google Trends is a reliable tool for monitoring
the economic climate among veterans. The advantage of this approach is the absence
of a subjective factor, which is often present during interviews or when filling out
official questionnaires, and which can hide their true intentions or lead them to answer
"as expected."

Thus, based on the study's results, the economic reintegration of war veterans
currently requires a transition to digital management paradigms based on Big Data.
Using the Google Trends platform for analyzing veterans' economic integration is an
effective tool for identifying current needs and reducing the time lag in the publication
of official statistics. The digital footprints of war veterans reveal a high level of interest
in developing their own businesses through the prism of entrepreneurship (government
grants, microfinance) and in obtaining high-tech, in-demand education (in particular,
in the IT sector). This indicates the high adaptability of veterans' human capital and
their desire to act as active subjects in market relations, which, in turn, will positively
affect the country's economic development.

References
1. Varian, Hal R. 2014. "Big Data: New Tricks for Econometrics." Journal of
Economic Perspectives 28 (2): 3-28. DOI: 10.1257/jep.28.2.3
2. Official portal Google Trends — Ukraine. Link mode: https://trends.google.com/
3. Official website Veteran Fund. Link mode: https://veteranfund.com.ua/
4. Official website of the Ministry of Veterans Affairs of Ukraine. Link mode:
https://mva.gov.ua/

70



ECONOMICS
MODERN TECHNOLOGIES AND PEOPLE: NEW PARADIGMS AND PROBLEMS

5. Popovych A. I. (2023) Khorvatskyi dosvid makroekonomichnoi reintehratsii
veteraniv viiny: uroky dlia Ukrainy. Mizhnarodni ekonomichni vidnosyny ta svitove
hospodarstvo. Vyp. 25. P. 78-85. (ukr)

6. Reintehratsiia veteraniv z invalidnistiu / za zah. red. I. O. Ivanovoi; uklad. A. V.
Sotska. Kyiv.2022. 79 p. (ukr)

7. Synhaivska, 1., & Buzova, V. (2025). OSOBLYVOSTI REINTEHRATSII
VETERANIV VIINY V PROFESIINU DIIaLNIST. Vcheni zapysky Universytetu
«KROK», (4(80), 371-379. https://doi.org/10.31732/2663-2209-2025-80-371-379
(ukr)

8. Khomenko, L.V. (2022). Hrantovi prohramy pidtrymky veteraniv
pidpryiemnytstva. Biznes ta pravo, 2(15), 102-109. TsENTR Razumkova. Analiz
prohram pratsevlashtuvannia veteraniv.
https://razumkov.org.ua/images/2025/05/28/2025-VETERAN-FINSAIT.pdf (ukr)

9. Yatsenko L. (2023) Problemy pratsevlashtuvannia veteraniv viiny: ryzyky dlia
derzhavy ta suspilstva //  Sotsialno-trudovi  vidnosyny. Link mode:
https://niss.gov.ua/sites/default/files/2023-
12/ke pratsevlashtuvannyaveteraniv 18122023 0.pdf (ukr)

71



ECONOMICS
MODERN TECHNOLOGIES AND PEOPLE: NEW PARADIGMS AND PROBLEMS

MANAGING MACROFINANCIAL RISKS IN THE
GLOBAL FINANCIAL SYSTEM

Kolomyychuk Nataliya

PhD in Economics, Associate Professor, Associate Professor of the Department of
Finance named after S. I. Yuriy,

West Ukrainian National University, Ternopil, Ukraine

Savchuk Svitlana

PhD in Economics, Associate Professor, Associate Professor of the Department of
Finance named after S. I. Yuriy,

West Ukrainian National University, Ternopil, Ukraine

The modern global financial system operates in an environment characterised by
rapid change, globalisation and increasing uncertainty. Global economic
transformations, financial crises, inflationary pressures, geopolitical instability and the
digitalisation of financial markets are exacerbating macro-financial risks, which pose
a threat to the stability of national economies and the international financial system as
a whole. In this context, the issue of effective macro-financial risk management is
becoming particularly relevant.

Macrofinancial risks comprise a range of factors that may adversely affect a
country’s financial system, macroeconomic stability and economic growth. The main
types of macrofinancial risks include exchange rate, credit, banking, inflation, debt and
systemic risks. In today’s environment, cyber risks, digital finance risks and risks
associated with international capital flows are also becoming increasingly prevalent
[1].

One of the main reasons for the increase in macro-financial risks is the globalisation
of financial markets. The active integration of national economies into the global
financial system contributes to the rapid spread of crisis phenomena between countries.
The global financial crisis of 2008 demonstrated the high level of interdependence of
global financial markets and the need to improve international financial regulation
mechanisms. The crisis resulted in significant losses in the banking sector, a slowdown
in economic growth, a decline in international trade and a rise in public debt [4; 5].

An important element of macro-financial risk management is macroprudential
policy, which aims to ensure financial stability and minimise systemic risks. Central
banks and financial supervisory authorities use a wide range of macroprudential
regulatory tools, including monitoring the adequacy of bank capital, restricting foreign
currency lending, regulating the liquidity of the banking system, and conducting stress
tests on financial institutions [1: 3].

International financial organisations play a key role in the macro-financial risk
management system, with the International Monetary Fund, the World Bank and the
Organisation for Economic Cooperation and Development occupying a prominent
position among them. These institutions monitor global financial risks, provide
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recommendations on enhancing the financial stability of countries and provide
financial support to countries in crisis.

In the current climate, the issue of ensuring Ukraine’s macro-financial stability has
taken on particular importance. Full-scale war, inflationary pressures, rising public
debt and currency market volatility have significantly heightened macro-financial
risks. To minimise the negative consequences, it is essential to implement effective
monetary and fiscal policies, strengthen the banking system, attract international
financial assistance and enhance the country’s financial security [3].

Furthermore, the digitalisation of the global economy is creating new challenges
for the macro-financial risk management system. The development of
cryptocurrencies, central bank digital currencies and financial technologies is creating
both new opportunities for the functioning of international financial markets and new
risks to financial stability. In this regard, there is a need to improve international
regulation of digital finance and to coordinate the actions of central banks in different
countries.

Effective management of macro-financial risks is therefore a key prerequisite for
ensuring the stability of the global financial system. In the current environment, the
combination of national and international financial regulatory mechanisms, the
development of macroprudential policy and the improvement of the international
financial cooperation system are of particular importance. The implementation of a
comprehensive approach to managing macro-financial risks will help to increase the
resilience of economies to global crises and ensure sustainable economic development.
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The digital marketing environment is characterised by a high density of information
flows, increasing competition for user attention, fragmentation of communication
channels, and a reduction in the time of the consumer’s initial contact with an
advertising message. Under such conditions, advertising effectiveness is determined
not only by the content of the commercial offer, the quality of the creative idea, or the
accuracy of targeting, but also by micro-level visual presentation parameters, among
which typography occupies a particularly important place. It is the typographic
organisation of a message that first structures the user’s contact with the text, sets the
rhythm of perception, and shapes the perceived reliability, dynamism, elegance,
technological sophistication, or emotional proximity of a brand.

The relevance of this issue i1s further reinforced by the scale of the digital
environment. According to DataReportal, as of the beginning of April 2026, the
number of internet users worldwide had reached 6.12 billion, corresponding to 73.8%
of the global population; at the same time, the number of social media user identities
amounted to 5.79 billion, or 69.9% of the world’s population [1]. This means that
advertising messages increasingly appear in the context of instantaneous viewing,
mobile scrolling, algorithmic competition, and multichannel content consumption.
Accordingly, typography is one of the factors that can enhance or reduce the
communicative effectiveness of an advertising message through visual inconsistency,
cognitive overload, insufficient readability, or emotional dissonance.

The practical significance of the issue under investigation is also associated with
the rapid growth of the digital advertising market. For example, the IAB / PwC report
states that in 2024 the US digital advertising industry reached a record volume of USD
259 billion, demonstrating 15% year-on-year growth [2]. The 2025 IAB / PwC report
recorded a further increase in internet advertising to USD 294.6 billion, up 13.9% from
the previous year [3]. These data indicate that digital advertising is becoming not a
peripheral but a dominant environment for brand communication, in which every
element of the visual organisation of a message has economic significance.

Despite the evident role of the visual component in digital marketing, typography
is often treated in applied practice as a secondary design tool subordinated to the overall
brand identity. Such an approach is methodologically limited, as it does not take into
account the capacity of type to perform semiotic, emotional, cognitive and behavioural
functions. A typeface does not merely “transmit” text; it also modifies its perception:
the same phrase, presented in different typefaces, may be perceived as formal or
friendly, premium or mass-market, technological or traditional, aggressive or soft.
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From a scientific perspective, the problem of the influence of typography on the
emotional perception of advertising messages lies at the intersection of several research
areas: psychology of perception, neuromarketing, semiotics, branding, behavioural
economics, UX design and digital marketing. Its practical significance consists in the
need to develop substantiated approaches to the selection of typographic parameters in
digital advertising, particularly for banners, landing pages, social media, email
marketing, mobile applications, e-commerce platforms and personalised advertising
messages. Thus, the scientific and practical problem lies in the insufficient theoretical
and methodological substantiation of the mechanism through which typography
influences the emotional perception of an advertising message in the context of digital
marketing, where communication effectiveness depends on the combination of
readability, emotional expressiveness, brand congruence and adaptability to the digital
channel.

The issue of typography in marketing communications is interdisciplinary in nature
and encompasses psychology of perception, semiotics, branding, UX design and
behavioural marketing. In academic research, typography is considered as a tool for
impression management, capable of forming strategically significant associations with
a brand or product. In particular, P. Henderson, J. Giese and J. Cote demonstrated that
typeface design influences the perceived attractiveness, salience, harmony and
emotional engagement of an advertising message [4]. E. Brumberger emphasised the
rhetorical role of typography, highlighting that the congruence between typeface and
message content affects its persuasiveness and communicative appropriateness [5]. At
the same time, J. Doyle and P. Bottomley found that brands presented in a congruent
typeface are chosen by consumers significantly more often than the same brands
presented in typographically incongruent design [6]. This indicates that typography
affects not only aesthetic impression but also consumer behavioural choice.

An important basis for analysing typography is the concept of cognitive fluency,
according to which readable and visually clear text is perceived as more attractive,
trustworthy and convenient for interaction [7; 8]. By contrast, difficult-to-read text
increases perceived effort and may reduce the user’s motivation to act [9]. In addition,
letterforms generate emotional associations: rounded typefaces are more often
associated with softness and safety, whereas angular typefaces are associated with
dynamism, tension or sharpness [10; 11]. Thus, the problem of integrating the
cognitive, emotional and behavioural dimensions of typography into a single model for
assessing its impact on the effectiveness of digital advertising remains unresolved.

In its traditional understanding, typography encompasses the choice of typeface,
font size, weight, leading, tracking, kerning, line length, compositional placement of
text and the hierarchy of textual elements. However, in digital marketing, its functions
are considerably broader. Typography is not merely a means of visually presenting
text, but also a tool for managing perception, emotional response and the user’s
behavioural readiness. In digital advertising, text almost never exists in isolation. It
interacts with colour, images, animation, interface elements, buttons, audiovisual
context, the algorithmic logic of the platform and user expectations. For this reason, in
digital advertising, typography performs a set of interrelated functions that determine
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the quality of text perception and the effectiveness of communication with the user.

First and foremost, typography serves an informational function, ensuring the
transmission of the advertising message and affecting how quickly and accurately the
consumer understands the essence of the offer. At the same time, typography performs
a hierarchical function by structuring textual elements according to their level of
importance: headline, subheading, main message, benefits and call to action. In this
way, it directs the user’s attention and establishes the logic of the sequential perception
of advertising content. In addition to its informational and structural significance,
typography also performs emotional, semiotic, cognitive and behavioural functions.
Through form, weight, scale, thythm, and contrast, a typeface can shape a particular
emotional tone in a message, such as trust, dynamism, warmth, premiumness,
technological sophistication, or formality. As a semiotic element, it conveys the brand's
symbolic characteristics and reinforces its visual identity. The cognitive function of
typography lies in reducing or, conversely, increasing the user’s load during
information processing. The behavioural function is manifested in the ability of
typography to enhance the salience of key elements of an advertising message,
particularly the call to action, thereby influencing clicks, enquiries, purchases,
registrations or other target actions performed by the user.

Thus, typography in digital marketing should be regarded as a multi-level
communicative tool that operates simultaneously at the levels of aesthetics,
information, emotion, trust and behavioural action. The specific nature of the digital
environment lies in the fact that users often do not read an advertising message
sequentially, but scan it. Therefore, typography must ensure the rapid recognition of
the main meaning, emotional tone and target action. If an advertising message requires
excessive cognitive effort, the user may interrupt the interaction before even grasping
the essence of the offer. Accordingly, typographic inefficiency can neutralise even
strong marketing content.

The emotional perception of an advertising message can be defined as a set of
emotional reactions, evaluations and associations that arise in the consumer as a result
of contact with an advertising stimulus. In digital marketing, it is formed rapidly, often
before the rational interpretation of the message content takes place. This is because
visual stimuli, including typeface form, contrast, compositions, and rhythm, are
processed by the perceptual system at early stages of perception. The emotional
response to an advertising message may have different valence: positive, neutral or
negative. Positive emotional perception contributes to increased trust, interest, brand
liking and readiness for further interaction. A negative response may arise from visual
aggressiveness, disharmony, overload, poor readability, or a mismatch between the
typeface style and the product's essence or the audience's expectations.

In the context of typography, emotional perception is formed through several
successive levels. At the first level, the user registers the form of the text even before
reading its semantic content. At the second level, processing fluency is assessed:
whether the text is easy to read, whether the key message is clearly emphasised, and
whether the text creates visual noise. At the third level, an emotional response emerges:
comfort, trust, interest, tension, irritation or indifference. At the fourth level, this
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response is transferred to the brand or product. At the fifth level, a behavioural response
is formed: a click, view, save, website visit, purchase or ignoring the message. For this
reason, typography should be considered not as a decorative element, but as one of the
triggers of the emotional encoding of an advertising message. It influences whether a
brand will be perceived as competent, human-centred, innovative, premium,
accessible, youth-oriented, stable or risky.

The emotional effect of typography is formed not by a single parameter, but by
their combination. The key characteristics include typeface form, weight, contrast, size,
letter and line spacing, compositional hierarchy, stylistic congruence with the brand
and adaptation to the digital channel. The influence of typographic parameters on the
emotional perception of an advertising message is manifested through a set of visual
characteristics of the typeface that shape the user’s first impression of the brand, the
offer's content, and the emotional tone of the communication. Thus, serif typefaces are
usually associated with tradition, reliability, academic quality, and premiumness;
however, in the digital environment, when used at small sizes, they may appear
outdated or lose readability. Sans-serif typefaces, by contrast, are perceived as modern,
simple, technological and functional, which is why they are frequently used in digital
communications, interfaces and advertisements for innovative products. At the same
time, their excessive neutrality may weaken the emotional expressiveness of the
message. Handwritten or decorative typefaces can convey individuality, creativity,
warmth and emotional proximity; however, when overused, they may complicate
reading and reduce the perceived professionalism of the communication.

Weight, letterform, scale and text contrast also play an important role. Bold weight
strengthens emphasis and creates a sense of confidence, power and urgency; however,
it may also be perceived as aggressive or intrusive. Light weight, by contrast, is
associated with elegance, refinement and premiumness, but loses visibility when
contrast 1s low. Rounded letterforms more often evoke associations with softness,
friendliness, safety and comfort, whereas angular forms can communicate dynamism,
energy, technological sophistication or tension. A large font size ensures visibility and
emphasises the significance of the message; however, when used excessively, it may
create an effect of visual pressure. A small font size is appropriate for secondary
information, but in digital advertising it may cause fatigue, leading to disengagement
or distrust. High text contrast contributes to clarity, accessibility and confident
perception, whereas low contrast may appear soft and delicate, but often reduces
readability and decreases the effectiveness of an advertising message.

Studies show that letterforms may elicit emotional responses. Rounded forms are
more often perceived as pleasant, whereas angular forms may activate associations
with sharpness or tension [10; 11]. In marketing practice, this means the choice of
typeface should depend on the brand's desired emotional positioning. For example, a
children’s goods brand, a wellness service or a social initiative may use softer forms to
reinforce trust and care. By contrast, a technology start-up, a sports brand or a cyber
product may choose geometric or angular solutions to communicate dynamism,
precision and innovativeness. Typeface weight is also an important parameter. Bold
weights enhance visual dominance and may be effective for short advertising
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headlines, promotional messages and CTAs. However, their excessive use creates a
sense of pressure that may erode trust in the brand. Light weights, by contrast, are often
associated with premiumness and aesthetics, but in the digital environment they may
lose readability, especially on mobile screens.

Text contrast is not only an aesthetic requirement, but also an ethical and functional
one. According to WCAG 2.2, the minimum contrast ratio for regular text should be
4.5:1, while for large text it should be 3:1 [12]. If an advertising message does not meet
these parameters, it becomes less accessible to people with visual impairments, older
users, and audiences viewing content in difficult lighting conditions or on mobile
devices.

One of the central mechanisms through which typography influences advertising
perception is cognitive fluency. If a text is easy to read, the user tends to evaluate the
message as clearer, more trustworthy and less risky. If the text requires effort, it may
evoke a sense of complexity, distrust, or reluctance to engage with the advertising offer.

Processing fluency theory explains that the subjective ease of information
processing affects human judgement [7]. In an advertising context, this means that the
faster users understand exactly what the brand offers and what action they are expected
to take, the higher the likelihood of a positive evaluation of the message. However, it
should be emphasised that cognitive fluency is not identical to visual primitiveness.
Effective typography should not be overly simple, but rather optimal in relation to the
communication goal, the audience, and the emotional tone. For example, advertising
for financial services requires high readability, a clear hierarchy, moderate restraint and
visual stability, as the user expects reliability and control. Advertising for a creative
event or a fashion brand may use more experimental typography, since the emotional
effect of novelty and self-expression is part of the value proposition. However, even in
this case, decorativeness should not undermine the message's basic understanding.

The influence of typography on trust is particularly important. In the digital
environment, users often encounter fraudulent advertisements, manipulative banners,
fake offers, and low-quality landing pages. Unprofessional typography — chaotic
typefaces, excessive use of capital letters, poor contrast, misaligned blocks, and
random stylistic choices — may subconsciously signal a brand's low reliability.
Conversely, systematic typography reinforces the perception of professionalism,
stability, and controlled communication. Thus, typography directly affects the extent
to which an advertising message appears clear, professional, and safe to the user. In
digital marketing, this is directly relevant to the effectiveness of advertising campaigns,
since trust is a prerequisite for a click, a registration, a purchase, or other target actions.

One of the most important criteria for typographic effectiveness is its congruence
with the brand. Typographic congruence refers to the consistency of a typeface solution
with brand positioning, the nature of the product, the expectations of the target
audience, and the emotional tone of the message. In this sense, a typeface acts not as a
neutral carrier of text but as part of the brand's symbolic capital. The study by J. Doyle
and P. Bottomley showed that a congruent typeface can significantly enhance brand
choice [6]. This provides grounds for arguing that typography can serve as a visual
marker of relevance. If a consumer sees an advertising message in which the typeface's
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form aligns with the product category and the expected emotion, the communication is
perceived as more coherent. If, however, the typeface contradicts the content, cognitive
and emotional dissonance emerges. For example, an advertisement for legal services
presented in an overly playful or decorative typeface may raise doubts about the
company’s professionalism. An advertisement for a youth festival designed with an
excessively formal serif typeface may appear distant and emotionally restrained. An
advertisement for premium cosmetics, executed in a rough, heavy typeface without
aesthetic refinement, may reduce perceptions of status. Therefore, the effectiveness of
typography depends not on the universal “beauty” of a typeface, but on the degree of
its congruence with the communicative task.

In the system of brand communication, typography should not be a random element
of an individual advertising layout, but part of an integrated visual system. This is
particularly important for omnichannel marketing, where users may interact with a
brand through a website, mobile application, social media, email newsletter, digital
outdoor advertising, push notifications, and marketplaces. Inconsistent typography
undermines recognisability and reduces brand coherence. At the same time, excessive
unification may also be problematic. A digital typographic system must be sufficiently
flexible to adapt to a wide range of formats: a short banner, a story, an advertising
video, a long landing page, a push notification, a product card, or an email headline.
Therefore, what is effective is not a single typeface, but a typographic system that
includes a set of rules concerning hierarchy, scaling, weights, emphasis, and
adaptation.

Typographic solutions must be adapted to the specific characteristics of the digital
channel. The same typeface may work effectively on a landing page but lose readability
in mobile advertising or stories. Therefore, digital marketing requires a channel-
specific approach to typography. On social media, typography should ensure
immediate attention. The headline must remain visible even during rapid scrolling, but
without creating a sense of aggressive pressure. In stories and short videos, it is
important to consider that text is often perceived against the background of a moving
image; therefore, contrast, simplicity of form and correct placement become critical.

In banner advertising, typography must function within spatial constraints. Text
overload, a complex typeface or an unclear hierarchy reduce banner effectiveness. By
contrast, a short headline, a single semantic emphasis, and a visible CTA increase the
likelihood of interaction. On a landing page, typography performs a more complex
function: it must not only attract attention, but also support the logic of persuasion.
Headings structure the argumentation, subheadings maintain interest, the body text
provides explanation, and buttons guide the user towards action. In this context, it is
important to avoid both excessive decorativeness and a monotonous mass of text. In e-
commerce, typography directly affects the convenience of product comparison, price
perception, the readability of product characteristics and trust in the page. If
information about the product, delivery, warranty or price is presented in an unreadable
way, this may increase uncertainty and postpone the purchase.

Based on the generalisation of existing academic approaches, an original structural
and logical model of the influence of typography on the emotional perception of an
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advertising message in the digital marketing system can be proposed. The model
includes five interrelated levels: visual-semiotic, cognitive, emotional, brand-
identification and behavioural (Fig. 1).

1. Visual-semiotic level 2. Cognitive level
(typeface form, weight, contrast, scale (readability, processing fluency and
and rhythm) clarity of hierarchy)
4. Brand-identification level 3. Emotional level
(congruence with positioning, brand (trust, comfort, interest, tension and
personality and image coherence) aesthetic satisfaction)

5. Behavioural level
(click, view, save, enquiry, purchase
and loyalty)

Fig. 1. Structural and logical scheme of the influence of typography on the
emotional perception of an advertising message.
Source of the figure [4; 7—9; 12]

The first level encompasses the material characteristics of typography: letterforms,
line weight, proportions, letter spacing, and the relationship between text and
background. It is at this level that primary visual signals are formed. The second level
is associated with cognitive processing. If the user quickly understands the message's
structure, identifies its main emphasis, and does not experience visual overload,
typography serves as a cognitive facilitator. The third level reflects the emotional
effect. Typography can create a sense of safety, dynamism, care, status, technological
sophistication, creativity or, conversely, chaos, cheapness, manipulativeness or
aggression. The fourth level concerns brand congruence. The emotional effect of the
typeface must correspond to the brand identity; otherwise, even visually appealing
typography may prove strategically ineffective. The fifth level reflects the behavioural
outcome. In digital marketing, typography should be evaluated not only on aesthetic
criteria but also on its influence on marketing indicators such as CTR, conversion rate,
bounce rate, scroll depth, time on page, add-to-cart rate, email click rate, and social
engagement rate.

Thus, the proposed model enables the integration of the emotional and functional
aspects of typography, which is important for digital marketing. It can be used as a
basis for auditing advertising materials, developing a brand book, testing digital
creatives and improving the effectiveness of advertising campaigns.

Based on the analysis conducted, several practical directions for optimising
typography in digital marketing can be identified.

The first direction is to ensure readability as a basic condition for emotionally
positive perception. An advertising message should not require excessive effort to
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understand. This is particularly relevant for mobile formats, where small text, low
contrast and complex typefaces quickly lose their effectiveness. The second direction
is to establish a clear typographic hierarchy. The user should immediately understand
where the main headline is, what the offer's value is, which evidence supports it, and
what action needs to be taken. Typeface hierarchy should correspond to the logic of
marketing persuasion. The third direction is to ensure the typeface's emotional
congruence with the message content. If an advertising message appeals to safety, care
and trust, the typography should be stable, readable and soft. If the message appeals to
drive, innovativeness or challenge, more dynamic, geometric or contrasting solutions
may be used. The fourth direction is the integration of typography into the brand
identity system. Typefaces should be aligned with the logo, colours, tone of voice,
visual imagery and overall brand positioning. Typography should function as part of
an integrated brand system, rather than as a random element of a separate layout. The
fifth direction is the adaptation of typography to digital channels. Social media require
greater visual salience, email requires stability and compatibility, e-commerce requires
functional readability, landing pages require structural logic, and video formats require
rapid recognition. The sixth direction is compliance with accessibility principles.
Contrast, scalability, a clear hierarchy and the avoidance of text that cannot be read on
small screens are not only technical requirements, but also part of ethical marketing.
The seventh direction is systematic testing. The choice of typeface should be based not
only on the taste of the designer or marketer, but also on A/B testing data, UX research,
the analysis of behavioural metrics and audience feedback.

Thus, in the digital marketing system, typography appears not only as a means of
visually designing an advertising message but also as an important instrument for
emotional and cognitive influence on the consumer. Its significance is determined by
its ability to simultaneously ensure text readability, form an initial impression of the
brand, strengthen trust, set the emotional tone of communication and direct the user
towards the target action. Under conditions of the high information density of the
digital environment, the alignment of the typographic solution with the content of the
message, the brand’s value proposition, the expectations of the target audience and the
requirements of digital accessibility becomes one of the prerequisites for effective
advertising interaction.
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Corporate social responsibility is a form of business self-regulation in which the
goal is to support not only its own activities but also assist the external community in
solving its problems and meeting current needs. Therefore, the range of its potential
goals and objectives can be very wide. Despite the fact that, recently, in European
countries, legislative regulation of this area has become mainstream, regulating the
involvement of business in the implementation of sustainable development goals, its
effectiveness continues to be largely determined by the focus and peculiarities of
perception of changes in the external environment. Depending on how these changes
are interpreted by the company's management or owner (as a problematic situation or
as quite acceptable), the company sets its own goals to help other entities and takes
actions to preserve the environment. Of course, the presence of sustainable
development goals as directives for the implementation of social activity in business
simplifies the choice of specific forms of business participation in society. However,
the problem of ensuring the correctness, relevance, expediency, and effectiveness of
such a choice is not exhausted by knowledge of general goals alone.

In 1985, Warren Bennis and Bert Nanus introduced a concept that reflected the
main properties of the modern world in which modern leaders are forced to act. In fact,
it was a model of perception of modern reality that focused on global changes as a set
of key characteristics of the world [1]. According to the authors, the world has lost
stability and predictability and has acquired new properties associated with a
significant share of threats and risks. It is these properties that require increased
attention to prevent and overcome crises. The acronym VUCA was formed from the
first letters of the key properties, which today designates one of the common concepts
of world perception. Its four characteristics are:

Volatility (instability). Changes occur suddenly and without warning: sharp
fluctuations in markets, political crises, and man-made disasters.

Uncertainty. It is impossible to predict the consequences of events. The future is
opaque, and past experiences lose their significance.

Complexity. The system of relationships becomes too complicated. One change
can cause a cascade of consequences in other areas.

Ambiguity. It becomes impossible to clearly understand the meaning of an event.
Situations can be interpreted differently, and the same actions can lead to different
results [1].

American futurist and anthropologist Jamais Cascio argued that the VUCA world
has become outdated and even more rigid - now systems are not just complex, they
break instantly and unexpectedly and create chaos. In 2018, he proposed his model,
which differently defined the key properties of the world that continued to change -
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BANI: Brittleness is manifested in the fact that systems only seem strong. However,
they do not break gradually; they collapse quickly and irreversibly. Fragility often
arises from the desire to achieve maximum efficiency and exhaustion of reserves.
Anxiety arises from the understanding of the lack of a right choice: each alternative
seems to lead to disaster. Non-linearity manifests itself in the loss of control over the
situation, as causes and consequences become incommensurable. Incomprehensibility
manifests as a loss of meaning and the absence of logical explanations for the events [2].

However, Kashio was not the only one who focused his attention on determining
the properties of the new world. A significant number of other acronyms appeared. The
abbreviation RUPT is among the most common today. It was developed by the
American Centre for Creative Leadership [3]. The acronym is formed by such
characteristics as:

Rapid — changes occur with unprecedented speed;

Unpredictable — future results are very difficult to predict;

Paradoxical — contradictory forces and trends often arise.

Tangled — problems are intertwined, which makes it difficult to solve them.

The practical value of each model lies not only in the fact that, with its use, it
becomes easier to identify new threats, but also in the fact that each model focuses on
developing means to counter these threats (Table 1).

It is important to understand that these models reflect only typical ways of
subjective perception of reality by people and do not cover all possible options or
objective properties of reality. The correspondence of models to the subjective picture
of the world varies significantly across people, which is why the value of models differs
for them. And this means there are many other ways to overcome the negative
properties of the world identified by the models.

Despite the subjectivity and high variability of real-world properties, the models
reflect typical threats and, accordingly, problems that arise in many. And therefore,
they can be considered reflections of typical sources that give rise to people's problems
in various spheres of life, including social responsibility. Each of the models in this
case acts as a cognitive filter, leaving only that part of the information about the studied
processes that should be sufficient for making the right decisions.

At the same time, the models do not deny or replace each other; rather, they
intersect and layer, making the requirements for business increasingly stringent. If in
the VUCA world it is enough to be flexible, then in the RUPT world it is no longer
enough; you need to be able to resolve paradoxes instantly. The presence of certain key
qualities or abilities can improve the results of interaction with the outside world. Thus,
the use of models is not only a way to identify possible problems but also an
opportunity to prevent them and determine potential ways to overcome them.
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Table 1
Means and methods of overcoming threats in different models of world
perception
Models | Properties of the Means and principles of overcoming threats
world
VUCA | Volatility Vision — understand the direction of the company. Have a
development vector and align goals with it
Uncertainty Understanding — be aware of external and internal factors that
affect the business, and understand how they interact. Identify
causes and predict consequences
Complexity Clarity — develop critical thinking, distinguish between objective
and subjective, focus on the main thing, think constructively
Ambiguity Agility — quickly notice changes, assess them correctly, respond
to changes and adapt to them
BANI | Brittleness Develop flexible resilience. Have clear goals and stable values,

but easily switch to other ways of achieving the goal depending
on the situation

Anxious Leadership with attentive empathy. Understand not only the
motives and interests of others, but also emotions and moods.
Increase sensitivity to weak signals

Non-linear Develop neuroflexibility, take neurodiversity into account,
demonstrate improvisational thinking, think outside the box
Incomprehensible | Respond with interconnected, full-spectrum perspectives. Have
behavioural scenarios. Consider probabilities

RUPT | Rapid (New) Reality — rely on facts, abandon illusions, assess threats and
risks, think metaphorically
Unpredictable Understanding — transform data into knowledge, develop a shared
understanding, form a holistic picture
Paradoxical (New) Possibilities — not to dwell on problems, to look for new
ways and chances, to think integratively
Tangled Transparency — openness of processes and communication,

increasing trust and reducing fear of the unknown

Another important point is that the properties of the world specified in the models
are only cognitive assessments. Their source is human consciousness. Uncertainty,
incomprehensibility or paradoxicality do not arise in the world separately from man.
They are generated by him, amplified to threatening scales and, obviously, only by him
can they be reduced, neutralised, or replaced with something else. The ability of a
person to reflect on their own activities and their consequences best corresponds to
ensuring socially responsible behaviour, improving the outcomes of cognitive activity,
and, as a result, improving business outcomes. So let's reflect on the previously
mentioned trends in the development of social responsibility to identify threats and
potential risks within each of the models of world perception.

The leading modern trend in CSR development has been the practical
implementation of the idea of its global normative regulation. Let's try to identify
potential threats that could prevent its practical implementation from the perspective
of the VUCA world.
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Volatility: The eight Millennium Development Goals, which have never been fully
achieved, have been replaced by seventeen Sustainable Development Goals, the
sustainability of which is also not guaranteed, and the likelihood of achieving them by
2030 is highly questionable. Society and knowledge about the world are constantly
changing. Therefore, CSR regulation will lead to increased bureaucratisation of CSR
and constant changes in the requirements for businesses in this area. CSR is
increasingly becoming a "Grey responsibility" due to blurred boundaries, the presence
of many performers who arbitrarily define their own, and the absence of a coordinator
to distribute task scope and coordinate performer interactions.

Due to a lack of coordination, some global goals receive increased attention from
business, while others will experience chronic deficits. The situation is further
exacerbated by the fact that, in fact, this method of “solidarity social responsibility”,
when everyone is responsible for everything, is the second coming of the “tragedy of
the commons”, with the difference that in this situation, businesses have no opportunity
to refuse to share resources, because this resource becomes responsibility itself.

Uncertainty: the legislative requirement for businesses to participate in CSR to
achieve sustainable development goals does not, in reality, define specific goals and
priorities for companies, which will need to determine them on their own (or with the
help of external auditors).

Complexity: even if companies retain the freedom to choose specific areas of social
participation, it is very difficult to make the right choice, given the significant number
of criteria (profitability, sociality, environmental friendliness, digital ethics, and others).
To optimise the choice, companies will have to involve external experts, which will
increase costs, or make a choice intuitively, which will reduce their social effectiveness.

Ambiguity: the legislation's requirement that companies choose the sustainable
development goals relevant to them and their region of residence is not unambiguous,
since relevance in this context is determined by three different subjects. Relevant goals
from the company's perspective may not align with the local community's current
expectations. And the company's and the community's goals may differ from those an
external auditor or international organisation considers relevant. The difference in
determining priorities will negatively affect both the company's activities and its
interaction with other stakeholders.

The company's ability to influence legislative processes is very limited. Therefore,
the company is unable to influence the existing trend. But the identified threats can be
addressed through appropriate measures.

1. The remedy for instability: vision. Understanding the external environment's
development trends allows the owner and management to unite staff around a
meaningful social mission and enlist their support before the company encounters new
obstacles. Staff support gives management more flexibility in making important
decisions.

2. The remedy for uncertainty: understanding. To optimally select goals, the
company can use collective understanding: turn to stakeholders and jointly determine
priorities. In this case, it will be more difficult for external organisations to overcome
the symbiosis between the community and the company.
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3. The remedy for complexity: clarity. Involving external stakeholders and own
staff in the interaction can allow a better understanding of both the relevance of the
goals and the company's potential to achieve them.

4. The remedy for ambiguity: agility. Since there is no single right solution, you
need to act flexibly: test hypotheses quickly, make mistakes early on, and adapt
instantly to new inputs, establishing new contacts and gaining more and more
information for analysis and decision-making.

The BANI worldview concept adds new potential threats.

Brittleness is manifested in the fact that the system of legal regulation of CSR, for
all its external strength and stability, may at the same time lose its meaning if measures
are taken in one or more countries that will level the collective contribution to
achieving global goals. This may be the organisation of production with large-scale
environmental pollution, purposefully caused man-made disasters or as a result of
hostilities, which will lead to the sudden complete irrelevance of global goals, and all
costs to achieve them will immediately turn out to be in vain.

Anxious: the desire of a business to avoid fines and other sanctions for imperfect
implementation of CSR requirements may increase owners' anxiety and push them
towards unethical behaviour and participation in corruption schemes to preserve the
business.

Non-linear: the lack of a direct connection between the social contribution required
by law and the effects of increased profitability or improved business reputation may
lead business owners to view CSR activities as an unnecessary expense.

Incomprehensible: ignoring basic management concepts in the system of legislative
regulation of CSR (for example, such as: consistent achievement of goals is always
more effective than simultaneous attempts to achieve several; coordination allows
optimizing the use of resources; the specificity of the goal facilitates its achievement,
etc.), the lack of clear criteria for social participation and the incomprehensibility of
the final result contribute to a change in the attitude of business towards CSR from ‘“‘an
opportunity to create competitive advantages” to “a new kind of tax”. In a world where
everyone simultaneously becomes socially responsible (as required by law), CSR
ceases to be a source of competitive advantage and is viewed by businesses as just
another expense to be minimised. Of course, companies that manage to make
“successful social investments” do not fall into this circle. But because there is no
transparent mechanism for distributing “social tasks,” most companies will be forced
to contribute to social projects with minimal or negative profitability.

With such developments in events, the motivation for CSR also changes
significantly. Instead of managing motives, behaviour management through a system
of sanctions and negative consequences comes to the fore. For a while, such a strategy
simplifies management and improves the system's manageability. However,
management through sanctions and coercion always suppresses creativity and
imagination; as a result, the quantity and quality of innovations deteriorate significantly,
and they become even more scarce.

As a result of the above changes, CSR is increasingly becoming an independent
business: more and more companies are emerging whose mission is education,
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consulting, auditing or certification in the field of CSR. At the same time, even the sale
of social responsibility standards becomes a business subject. The social mission of
business is emasculated, losing its social function.

The BANI world (fragile, anxious, nonlinear, incomprehensible) requires business
not just plans and reports, but ultra-high viability. Classic financial reports are of little
use here, since they show the past, while business needs require managing the future.

1. The remedy for fragility: resource sustainability. The focus should shift from
maximum cheapness to maximum autonomy. If the CSR regulatory system proves
ineffective, it should come as a surprise to the company, and its activities should
continue.

2. The remedy for anxiety: human capital. Employees under constant stress work
inefficiently. Key KPIs should not only focus on hard skills, but also on mental health,
psychological safety, and inclusion (DEI — Diversity, Equity, Inclusion). A company
that systematically invests in its personnel's psychological resilience maintains its
operational capacity even in the face of a crisis.

The essence of the DEI concept i1s the formation of a sustainable organisational
ecosystem, where the heterogeneity of human resources is transformed into an
institutional advantage by ensuring legal, procedural, and socio-psychological justice,
as well as by fostering an inclusive culture of socio-cultural involvement.

Diversity in the sociological and managerial context is defined as the heterogeneity
in the composition of a social group or organisational structure, as determined by fixed
characteristics.

Justice in the DEI system is a methodological approach to the distribution of
resources, rights, and obligations, based on the principle of differentiation rather than
linear equality.

Inclusion is defined as a dynamic process and an integration state of organisational
culture, in which all heterogeneous elements of the system are integrated into its
functional processes without losing their uniqueness.

3. The remedy for nonlinearity: social capital. In the BANI world, minor events
can have significant consequences (for example, a single post on social media can bring
down stock prices). Therefore, the company's activities should emphasise radical
transparency and ethics. Of course, this is difficult to do when ethical criteria are
blurred in the global system. When contradictions and hypocrisy are demonstrated in
assessments of social events and phenomena: recognizing the rights of some and
denying the same rights to others, recognizing some features as discriminatory and
ignoring others, recognizing activities that kill animals as unethical, but financing
weapons production that kill people, recognizing doing business with some aggressors
as unethical and doing intensive business with others - all this generates distrust of all
participants in the process: states, international organizations, businesses.

But a loyal community of customers and an impeccable reputation for CSR work
as a "safety cushion". When a crisis occurs, stakeholders support the brand, not its
rationality, economy or profitability.

4. The remedy for incomprehensibility: data and meaning. Events seem
meaningless without a clear reference point. When data is contradictory, decisions are
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made based on values. If a company has a clear, measurable social goal (for example,
“high-quality higher education of personnel by 2030”), this greatly simplifies decision-
making in times of chaos.

The RUPT view of potential threats and risks is the most radical. If BANI focuses
on fragility and anxiety, then RUPT emphasises the speed and inextricable complexity
of all processes.

Rapid. Events develop faster than the human brain has time to realise them.
Traditional annual planning loses its effectiveness. Initially defined by the organisation
for the implementation of sustainable development goals at the time of reporting, they
may become irrelevant.

Unpredictable. The inability to predict even the next step and direction of changes
in CSR legislation. Previous experience becomes unnecessary. Mathematical
forecasting models do not allow choosing the optimal option for the company's
activities due to the large number of criteria and incomplete data on the available
options.

Paradoxical. The 17 declared sustainable development goals are inconsistent with
one another and often contain contradictions within a single goal. Thus, the goal:
"Conserve and rationally use the oceans, seas and marine resources for the benefit of
sustainable development" is internally contradictory, as it combines two opposing
processes: "conservation" and "use".

Tangled. All global development goals are separate but interconnected: the
intensification of one problem or the improvement in one area will always be reflected
in the state of others. It is impossible to choose separate goals for your own company
and be sure that their impact will improve the overall situation in the system.

Given the worldview through the prism of RUPT, of course, the means of the
previously considered models no longer allow you to successfully overcome new
difficulties. And the concept offers its own, which significantly changes adaptive
behaviour:

1. The remedy for the speed of change in the world is to overcome the speed of
decision-making. It should be higher than the speed of change. There is no point in
waiting for the legislation to be established and perfect. It is worth seeking new
opportunities and acting in line with current conditions. The speed of decision-making
is determined by the presence of clear criteria, an understanding of the advantages, and
the ability to correctly classify situations. Experience and knowledge take a back seat,
giving way to algorithms, skills, and intuition. The ability to listen to one's emotions
and use them as a resource becomes important.

2. The remedy for unpredictability is flexibility. Successful people, projects and
companies have rigid goals and flexible ways to achieve them. Unsuccessful ones - on
the contrary, they easily change their own goals, but demonstrate constant erroneous
strategies of behaviour. Constant experimentation can overcome external imperfection:
it allows you to understand the limits of the possible and find unexpected resources.
Becoming flexible requires changing established patterns of thinking and abandoning
the idea that there is only one right way. Systematic efforts to continue searching for
other options for achieving goals, even when an acceptable option already seems to
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have been found, contribute to the development of a more useful habit: concentrating
on searching for all available alternatives and choosing the best one only after that.

3. The remedy for paradox is the rejection of binary thinking (black/white,
good/bad, useful/harmful, etc.) in favour of integrative thinking: instead of solving a
dilemma, try to find common ground for two options, which allows you to combine
them. This is manifested in determining the positive and negative sides of legislative
imperfection and focusing on the content, not the form; understanding that the decision
is not final and can be revised in the future; constant practice of integrative decisions,
a characteristic feature of which is finding one's own goal, which is consistent with the
goals of sustainable development, and which will not lose relevance for the company
even if the goals of sustainable development are changed over time.

The development of this ability requires systematic training in complex and multi-
criteria evaluation, aimed at identifying both the advantages and disadvantages of
available solution options. At first glance, this ability denies quick decision-making.
However, in reality, this is not the case: speed primarily concerns the application of
criteria and the simplification of evaluation procedures. But this does not mean
abandoning integral assessments and giving preference to extreme options.

4. The remedy for confusion is cooperation. After all, in cooperation, there are the
greatest chances to clarify the situation, understand the systemic connections and get
tips from the direct participants in the process. Differences in perception among people
and parties to the interaction can build a much more detailed picture of the problem
than considering it from any single angle. Diversity, which can generate confusion and
complexity, becomes, in this case, a source of opportunities and additional resources.
In general, in the world of RUPT, social responsibility serves as the social “glue” that
keeps complex systems from falling apart. A company can use it to quickly adjust its
goals while maintaining ethical criteria and values.

Developing the ability to interact without offline communication requires special
attention to means and forms. Online communication only seems simple at first glance.
It imposes strict restrictions on the interlocutor's multi-channel perception. At the same
time, it places higher demands on the skills of receiving and providing feedback. Most
communication techniques are also undergoing transformation.

One can spend a long time trying to figure out what the world really is and argue
about which model of world perception most accurately reflects the features of the
existing reality. However, it seems more productive to use an integrative approach in
this situation. Given that the world is constantly changing, unevenly and nonlinearly,
its perception can be quite dynamic. Taking this thesis as a basis means that companies
should be prepared to manifest the properties of any of the above models
simultaneously. And the optimal way to adapt a business to changes should be based
on an understanding of the principles for overcoming negative trends.

It is worth noting that world perception models can serve as tools for addressing
potential difficulties. At the same time, each specific model has key areas where its use
can maximise results. In the context of applying models of corporate social
responsibility, this instrumental nature is manifested in the following:

VUCA is a tool for improving business reputation.
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BANI is a tool for increasing security and empathy.
RUPT is a way of navigating a system where everything is interconnected and

contradictory.

In a changing world, the structural elements of social responsibility are also
undergoing changes (Table 2).

Table 2
Trends in the development of the structure of social responsibility,
determined by models of world perception
Characteristics VUCA BANI RUPT
Main CSR Goal | Adaptation: Resilience: strengthening | Antifragility: Turning
adjusting to market | internal supports and chaos and paradoxes into
changes and societal | crystallisation of values | new opportunities
demands
Focus on Learning new skills, | Mental state: Radical autonomy:
Employees flexible schedules, psychological support, Empowering teams to
and involvement in | combating anxiety make ethical decisions in
decision-making the here and now
Environmental | Reducing negative Regeneration: restoring Cyclicality: Completely
Approach environmental what has already been changing the business
impact destroyed model to solve paradoxes
Community Sponsorship, Localisation: investing in | Ecosystemicity: Partnering
Engagement charitable events and | the security and with competitors and the
one-time grants development of the state to unravel problems
infrastructure of the
region where the
company is located
Reporting and Annual sustainability | Transparency: simply Monitoring: Real-time
Data reports (ESG- explaining complex digital dashboards of
reporting) processes impact. Accessibility and
responsiveness

Thus, the use of VUCA, BANI and RUPT models in the context of CSR enables
businesses to move from passive response to strategic risk management. They allow
them to identify weaknesses, prepare the business system for various forms of
destabilisation, increase efficiency, prevent disasters, and balance values. Social
responsibility is an element of modern culture and modern ethics. Therefore, it results
from understanding certain relationships and mutual influences among ethical
categories. It is impossible to determine which business actions should be considered
socially responsible or which principles and norms a business should be guided by
without understanding the leading ethical categories that serve as evaluation criteria
and moral standards.

Today, there is no single answer to which actions in business should be considered
positive for society, since assessments of past events may change over time. In addition
to the fact that any organisation constantly generates internal experience of moral
assessment, it also interacts with the external environment - other organisations,
government agencies, individuals - which further stimulates the processes of
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developing individual moral criteria and standards. The number of objects in relation
to which the organisation's behaviour must be socially responsible is also growing.

To assess how well the organisation's activities meet social expectations and ethical
standards, it is no longer enough to consider the behaviour of its individual
representatives (even though the organisation's owner or management usually has the
greatest influence). It is necessary to take into account the impact this activity has on
all participants in the organisation, society, and the local community, as well as how
perceptions of this impact change over time.

The emergence of futuristic models of worldview was associated with the desire to
improve adaptability. That is, it concerned the level of social responsibility, defined in
classical terminology as "social response".

Social response is the level of responsibility of the organisation, at which the
organisation not only operates in full compliance with the requirements of current
legislation and produces products of proper quality, but also responds to those
problems that arise in the life of the community, or that are revealed in the process of
interaction of the organisation with external stakeholders. By solving these problems,
the company improves the general situation and social life. And since such intervention
in social life by the organisation is not regulated by legislation, but is carried out on its
own initiative, then such a response to the emergence of problems and, accordingly,
their solution should already be considered socially responsible behaviour.

However, an integrated approach to the use of perception models in the process of
strategic planning of companies' activities allows businesses to move to a higher level
of social responsibility - the level of social contribution. Social contribution is the
highest level of social responsibility of organisations, characterised by compliance with
the requirements of the law and the presence of effective actions aimed not so much at
eliminating existing problems as at preventing future ones. At this level, the company's
activities are aimed at preventing the deterioration of society's life. And since any
problem is easier to prevent than to eliminate later, the organisation demonstrates the
highest level of social efficiency, thereby minimising social costs. In this situation, the
effect of the company's socially active actions will be at its maximum. Of course, it is
this behaviour of the organisation that should be considered the most desirable, and
therefore, the highest manifestation of social responsibility.
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HOBYJAOBA CUCTEM KOPIIOPATUBHOI'O
HABYAHHSA HA OCHOBI YJIbTPAAITAJIBHUX IUKJIIB

Jpura €sren Iroposuy,

3mo0yBad Il piBHs Bumoi ocsitTa (PhD),

cnemianbHocTi 051 ExoHoMika

MeniTonoasChKHiA JepKaBHUH TearoriYHuii yHiBepcuTeT iMeH1 bornana
XMEeJbLHUIBKOTO,

M. 3anopixoks, YKpaiHna

[TobynoBa cucCTEeM KOPIOPATUBHOTO HAaBYAaHHS Mae€ BIJOyBaTUCh Ha OCHOBI
OCTaHHIX HayKOBHUX JOCSATHEHb 13 PI3HUX Trajly3ei 3HaHb 1 aJalTyBaTUCh BIATIOBITHUM
YUHOM JUIS 1 IBUIIICHHS €(heKTUBHOCTI. OHUM 13 MEPCIICKTUBHUX CYUYaCHUX HAPSIMIB
€ BIIPOBAPKCHHS HABYAHHS HAa OCHOBI yJbTpadiadbHUX HMUKIIB. [1i1 yabTpagiaasHuM
MIX0/IOM Y KOPHOPAaTUBHOMY HaBYAaHHI PO3YMIIOIOTH OpraHI3allii0 3aHSATh y Mexax
BIJIHOCHO KOPOTKHUX POOOYUX XBUJIb, MICIIA SIKMX 000B’I3KOBO 3aKJIAIAE€THCS IHTEPBAI
BiIHOBJICHHS. Takuii MiaXiJ1 Ma€ KiJIbKa CyTTEBUX OCOOJIMBOCTEM.

[To-nepiue, BiH 3MeHITYy€e Oe3MepepBHE KOTHITUBHE HABAHTAKEHHS 1 YMOXKIIUBITIOE
BIIHOBJICHHSI 0abOPOCTI.

[To-npyre, BiH noserurye BOy10ByBaHHs PO3MOAIJIEHOTO BIITBOPEHHS: MaTepiai He
JIUIIIE TIOMAETHCS, a i TOBEPTAETHCS B HACTYITHUX MOTYJIISX.

[To-Tpete, BIH Y3rOIXKY€ETHCS 3 JaHUMH PO Te, 0 €(EeKT HaBYaHHS B pEeaIbHUX
Kypcax B3aJIeKUTh BiJl KOHTEKCTY, IWCUUIUIIHA Ta OpraHi3amii MpakTUKH, 10
YHEMOKJTUBIIIOE€ CTBOPEHHSI YHIBEPCAJIBHUX PillleHb. [1]

CunmbHUM apryMEHTOM Ha KOPHUCTh TaKoi JIOTIKM € Pe3yJabTaTd METaaHalli3y
Mikporay3. KopoTki nmepepBy TpUBAIICTIO 0 JAECSATH XBUIUH MalOTh HEBEIUKHM, aje
CTAaTHUCTUYHO 3HAUYIINI MO3UTUBHHM BIUTUB HA 0aIbOPICTh 1 3HUKEHHS BTOMHU, TOII SIK
3arajJpbHUN BIUIMB Ha MPOAYKTUBHICTH BUSBISETHCS MEHIN cTabuibHMM. BomHodac
JIOBIII1 May3U aCOIIOIOTHCS 3 KPAIIUM BIJTHOBJIEHHSM CaMe MPOyKTUBHOCTI, 0COOIMBO
T1CJISI BUCHAXJIMBUX 3aBJIaHb [ 1 ]. 3BiJIcH BUILIMBAE, 10 Y IpOrpamMax KOpIopaTuBHOTO
HABYaHHA He CJiJ 3BOAMTH MepepBy 10 (GOpMaTbHOCTI. 1i AOLiAbHO pPOOUTH
3MICTOBHMM €JIEMEHTOM IPOTOKOJY: BIIXOAOM BIJl OCHOBHOIO 3aBJaHHS, KOPOTKOIO
PYXOBOIO aKTHUBHICTIO, 3MIHOIO CEHCOPHOTO CEpEIOBHINA, 3HMXEHHSM IU(POBOTO
mymy, Tomo. [1]

He menm BaroMmuMu € 1aHi MO0 PO3MOAUICHOTO BIATBOPEHHS 3HAHb Yep3e Pi3Hi
MIPOMIXKKH Yacy Ha MPOTHUBATy MOBTOPHOMY YNTAHHIO Ta 03HAHOMIICHHIO 3 MaTep1alioM.
3a pesyiabraramMu MeTaaHaTI3y, KU y3arajlbHUB ABAANATH JEB’SATh JIOCIIIKCHbD,
pO3MOJIiJIEHE B Yacl BIATBOPCHHsI TMOMITHO TEPEBAKA€ MAaCOBAaHE TOBTOPECHHS 3a
MiJCYMKOBUM YTPUMaHHSIM 3HaHb, TOJAl SK 3arajbHa TepeBara HapOCTaJIHLHOTO
30UTBIIIEHHS IHTEPBAJIiB HaJl pIBHOMIpHUM rpadikom He miaTBepkeHa [3]. Lle o3navae,
110 B OpraHizailii BapTo BIPOBAXKYBAaTU HE CTUILKU CKJIAJIHI, BA)KKO aJMIHICTPOBaHI
CXE€MHU TOCTIHHOTO PO3IIMPEHHS 1HTEPBAIIB, CKIJIbKU CTA0UIbHUMN, KEPOBAHUN PUTM
MOBEPHEHHS 10 3MICTY: HAPUKIHIN 3aHATTA, yepe3 1-3 mo0u, yepe3 TUXKICHb 1 B
M1JICYMKOBOMY MOJYJIl 3aCTOCYBaHHS.
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Boanouac kypco-BOy0BaHI JOCTIKEHHS TTOKa3ylOTh, 1110 OCBITHIM €(deKT He €
aOCONIIOTHO OJHAKOBUM Y BCIX CepeloBHUINAax. Y JEB’ATH BCTYHHHX Kypcax
MPUPOTHUYO-MATEMATHYHOTO Ta TEXHIYHOTO MPOMUTI0 3HAYYIUI MTO3UTUBHUM e(eKT
MIPOCTOPOBO PO3HECEHOTO BiITBOPEHHS OYJ0 BHUSBICHO JIMIIE B YaCTUHI AMCLHUILIIH.
[Ticns BUKITIOYEHHST KypCy MaTEMaTHYHOTO aHAJI3y y3arajJbHEHUN e€(eKT mepecTaBaB
OyTH CTaTUCTHYHO TepekoHsuBuM [4]. OTxe, I Opra”izamiifHOTO HaBYaHHS
HEMPOIYKTUBHO MPOTOJIOUTYBATH OAMH MPOTOKOJ TApAaHTOBAHO €(PEKTUBHUM IS BCI€T
yctaHoBH. HabGaraTo gominpHiIe NpOBOAUTH KOPOTKUM MIJIOT Y MiAPO3/ILIaX 13 pI3HUM
TUTIOM POOOTH 1 JIUIIIE TICIIS IbOTO MacIITaOyBaTH PIIICHHS.

[TokazoBumH € ¥ naHi 31 chepr MaTeMaTUYHOTO HABYAHHS. Y KypCl MAaTeMaTHYHOTO
aHaJI13y PO3MOALICHE BIITBOPEHHS MIJBUINYBAJIO IIJICYMKOBE YTPUMaHHS MaTepiairy
HANPUKIHII CEMECTpY, aje OJHOYACHO 3MEHIIYBAJIO YCHIIIHICTh y MPOLECyaTbHUX
HaBYAJIbHUX CIPOOaX HAa MOYATKOBUX eTarax [5]. AHAJIOT1YHO MEeTaaHAITUYHUHN OTJISI
2025 poxy 3acBIIYMB 3arajJilbHU HEBEIUKHN a00 MOMIpHUN MO3UTHBHUN e(eKT
PO3MOITICHOT TPAKTHKX JJII MaTeMaTUYHOTO HaBYaHHS, NPHUYOMY B KypcCoO-
BOyzoBaHux (hopmarax BiH OyB MEHIIMM, HIXK B 130JIbOBAHHMX 3aBAaHHsX [6]. s
oprasizailii 1ie Ma€e MPUHIMUITOBE 3HAYEHHS1, OCKIJIbKY HOBU MPOTOKOJI MOXKE CIIOYATKY
CTBOPIOBATH BPKCHHS «BaXKIOTO» HaBYaHHSA. CaMe TOMY IMOTOYHE BITIYTTS JETKOCTI
ab0 MHTTEBE 3pPOCTaHHA KOPOTKOYACHHX OalliB HE BapTO BUKOPHUCTOBYBATH SIK
TOJIOBHHMI KPUTEPIN YCHIITHOCTI MPOTPaAMH.

OnTuMi30BaHUM TPOTOKOJI MaKCUMaJbHOI €(EKTUBHOCTI HaBYAHHSA JOLLIBHO
BUOY/IOBYBaTH HACTyITHUM YHMHOM. ba30BOI0 OJMHMIICI0 PEKOMEHIYETHCS BBaXKaTu
MOZYJIb TpUBATICTIO 60—75 XBUIIMH, Y MeXaX SKOTO Mepiii 5—7 XBUIUH BIIBOAATHCS
Ha aKTyami3allilo MONepeaHboro 3micTy, 35-45 XBUJIMH — Ha HOBMM Marepiai i
KepoBaHy mpakTuky, 10-15 xBumuH — Ha po30ip MOMIIOK 1 BIATBOpPEHHS 0e€3
IMiJIKa3Ku, a jnai 3aknamgaerbess 10—15-xBumrHHA may3a 0e3 IpOJOBKEHHS OCHOBHOT
korHiTuBHOI A1i. [licng nay3u qopedHo abo mepeTu A0 1HIIOoI TeMU, ad0 3aBEPIIUTU
LMKJI KOPOTKHM TEPEHECEHHSIM 3HaHHS y BUPOOHUYMHN abo mpodeciiiHuil cueHapii.
HacrtynHe noBepHeHHs 10 MaTepialy BapTo IUIAHYBAaTH BIPOAOBK 24—72 roauH, a Jaii
— yepe3 TUXKACHb Yy (popMaTi MiICYMKOBOTO 3aBJaHHS Ha 3aCTOCYBaHHs. SIKIIO 3K 3MICT
HAJTO CKJIAJHUI, a pIBEHb BTOMH BUCOKHUH, HaWOLIbII OOIPYHTOBAHUM BUJIAETHCS HE
MO/IOBXKEHHSI Cecii, a i IpoOJIeHHS Ha KOPOTIII MOJYJII.

Okpemy yBary ciiJi HOpPUIUIATA MOHITOPUHTY. JIOUUJIBHO MO€IHYBATH
IIOHAUMEHIIIE YOTUPH TPYTH 1HAUKATOPIB:

— cy0’€KTHBHI OILIIHKK 0aIbOPOCTI Ta BTOMHU JIO 1 TCIIST MOTYJIS;

— pe3yibTaTH HeTaitHOTO BIATBOPEHHS;

— BIJKJIaJICHE BIATBOPEHHS uepe3 24—72 ToauHu;

— TOKa3HUKH MEPEHECEHHS B pOOOYY isITbHICTb.

3a HasIBHOCTI JIMILIE KOPOTKOYACHUX TECTIB KEPIBHUITBO PU3HMKYE HEIOOLIHUTU
e(deKT pOo3MOAIICHOTO HAaBYAHHS, SKHUH YacTO MPOSBISIETHCA HE B MOMCHTI, a Ha
BiKIaneHId nepeBipii. [1; 6] IIpakTuyHo 11e O3HAYae, M0 B HAaBYaJbHIM aHAJITHII
BapTO PO3BOIUTH MOKA3HUKHU «OYJIO JIETKO 3apa3» 1 «3aCBOEHO HAJOBIOY. [5; 6]

[aauBiayanmizarnis € HeOOX1JHOK YMOBOIO, a HEe (haKyJIbTaTUBHUM JIOTIOBHEHHSIM.
KonceHncycHi pekoMeHaartii aJist mpaiiBHUKIB 31 3SMIHHUM rpadikoM MPsSIMO MOKa3yIOTh,

94



ECONOMICS
MODERN TECHNOLOGIES AND PEOPLE: NEW PARADIGMS AND PROBLEMS

110 TPaJUILIIMHI YHIBEpCaJbHI MPaBUIa CHY 1 BIJIHOBJICHHS YacTO € HEMPUIATHUMU JIJISI
THX, XTO TIPAITIOE€ B PI3HUNA Yac AOOH; OLIBIIICTh €KCIEPTIB MATPUMAINA TOTpedy B
CHeIiaJbHO aaTOBAaHNX PEKOMEHAIISAX, a (DiHAIBHUA HAa01p BKIIOYMB BiCIMHAIISATh
okpemux mpaBui [2]. Tomy B opranizamisix JOUUJIBHO MJIAaHYBaTH HaBYAJIbHI BiKHA HE
«3a KalleHJapeM BiAJUTy IMEpCOHaly», a 3a 3MIHHICTIO pPOOOTH, MPOTHO30BAHOIO
BTOMJIIOBAHICTIO Ta PEaJIbHO JOCTYIIHUM KOTHITUBHHUM PECypcoM IMpalliBHUKiB. Lle
0CO0JIMBO BaKJIMBO JJIs1 BAPOOHHUIITBA, MEIULIMHH, JIOTICTUKH, CEPBICIB O€3MepepBHOTO
[UKJTY Ta 1HIIUX CEPEIOBUIIL, /e HABYaHHS HE MOXKE ITHOPYBATH PEKUM Ipalil.

Bapro BHOKpeMUTH TpU HaMiMOBIpHIII MPOOJEeMHU BIPOBAKEHHS HaBYaHHS Ha
OCHOBI YJIbTpaJiaJIbHUX HUKJIB. [lepiior € opraHizamiiHui omip: KOPOTKi IepepBU
4acTO TMOMWJIKOBO CHPUMMAIOTBCA SK 3HIJKEHHS JUCHUUIUIIHM, XOoua JlaHl
MEePEKOHJIMBIIIE CBITYaTh MPO iXHIO BIAHOBIIOBAJIBHY IIHHICTG [1]. Apyrow € xubHe
TIIyMa4yeHHs] KOPOTKOYACHUX TPYAHOILLIB I1J Yac PO3MOAUIEHOI NPAKTUKU SIK O3HAKU
Hee()EeKTUBHOCTI HaBUaHHS, MONPH T€ IO caMe I «0akaHa TPYIHICTB» MOXKE
MpaioBaTl Ha JIOBroTpuBajie 3acBoeHHs [3; 5; 6]. Tperboro € HaamipHa
CTaHJlapTu3allisi, KOJU OJHA CXeMa MEXaHIYHO HAKJIaJa€ThCsl Ha BCl MIApo3ALIH 0e3
ypaxyBaHHS 3MIHHOCTI rpadika, TUIy KOHTEHTY 1 piBHS IMIJTOTOBJIEHOCT] YYaCHHUKIB
[2; 4].

Jns  HeiTpamizamii UMX PHU3UKIB BapTO BIPOBAAUTH HHU3KY MPAKTUYHUX
PEKOMEHJAITIA:

1. JIouiapHO MOYMHATH HE 3 TOTAJIBHOIO MaclITaly, a 3 KOPOTKOI'O MiJ10Ta B OAHOMY
o(iCHOMY Ta OJJHOMY OTIEPALIMHOMY M1APO3ILITI.

2. baxxaHo oppa3y JOMOBUTHCS, IO PIMIEHHS NP0 YCHIIIHICTh MPOrpaMu
YXBAJTIOBaTUMEThCS HE 3a ONEPAaTUBHUMHU BpPAKEHHAMH, a 3a BIAKIAJCHUM
BIITBOPCHHSM 1 ITOKa3HUKAMH TTEPEHECEHHS.

3. Bapro 3axuctuti HaBYaJIbHI OJIOKH BiJI MapaielibHUX Hapall, CIy>kOOBUX YaTiB 1
TEPMIHOBUX HE KPUTUYHUX TMOBIJOMJICHb, 1HAKIIE CaM NPUHIUI MOZYJIS
PYUHYBaTUMETHCS.

4. JleMOHCTpaIlil0 HaBYAJbHUX CJIAWAIB JOIIIBLHO 3aBepIIaTH TUTAHHSIMU 3
BIIKDUTUMH BIATOBIASIMHM, IO CTHUMYJIIOBaTUME CaMOCTIHHE MpUTaayBaHHA 0e3
M1JIKa30K.

5. CTBOpUTH MO/l PI3HOI JOBKHMHHM 1 CKJIQJAHOCTI (KOPOTKI MOAYM — Jis
HOBa4KiB, 0a30B1 Ta MOJAOBKEHI — JJIsl JOCBITUYEHUX CITIBPOOITHHKIB).

6. [lns 3MiHHUX TpadikiB BapTO MO3BOJIUTH KIJbKa €KBIBAJIGHTHUX HABYAJIBHUX
BIKOH 3aMICTh OJJHOTO 00OOB’SI3KOBOTO Yacy.

7. JIOUiIBHO BiJ CAMOTO MOYATKY PO3ILIUTH aHAIITUKY Ha YOTUPH PIBHI: y4acTb,
3aCBOEHHS, BIIKJIaJIeHE YTPUMAaHHS, BUPOOHUYE 3aCTOCYBaHHS.

OTxe, BIPOBAIPKEHHSI HABYAHHS B OpTaHi3allisix Ha OCHOBI YJIBTPaIiaJIbHAX ITUKITIB
JOULIBHO 3/1MCHIOBATH SK CUCTEMY KOPOTKHX, KEpPOBAaHO IHTEHCHUBHUX MOIYINIB 13
000B’I3KOBUMHU 1HTE€PBAJIaMU BIJIHOBJICHHS, PO3MOALUIEHUM TOBEPHEHHSIM JI0 3MICTY Ta
MOCTIMHOIO 1HAMBIAyami3amiero. HailOutbln oOTpyHTOBAHMM BUIAETHCA HE TMOIIYK
€IMHOI (piKCOBaHOT HaWOLIbII €(EKTHUBHOI TPUBAJIOCTI, a MOOyAOBa aJanTUBHOTO
MPOTOKONY, y SIKOMY KOPOTKI TMay3W 3aXWINAIOTh BiJ] TEPEBTOMH, PO3MOIiICHE
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BIATBOPEHHS MpallO€ Ha JOBIOTpUBAaje YTPUMAaHHS, a JIOKAJIbHUN MOHITOPUHI HE
JI03BOJISIE TIEPETUTYTATH TUMYACOBY CKIIQJHICTD 31 CIIPaBXHbOIO HEC(HEKTUBHICTIO.
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PO3BUTOK PHHKOBUX MEXAHI3MIB SIK CKJIATOBA
I''BPUJHOI MOIEJI AJAIITUBHOI'O YIIPABJIIHHA
EKOCUCTEMHHUMU NOCJIYI'AMU

KoamakoBa BajenTnna MukoJiaiBHa,

K.C.H., C.H.C.,

MPOBITHUN HAYKOBUM CITIBPOOITHUK BIALTY

MIPUPOJIHUX PECYPCIB Ta €KOJIOTTYHOT O€3IeKH,

[HcTHUTYT HemMorpadii Ta JOCHIIKEHb SIKOCTI JKUTTS IMEH1
Muxaiina [Ityxu HAH Ykpainu,

M. KuiB, Ykpaina

AHai3 M>KHapOJHOTO JJOCBIlY CBIIUUTb, 110 PUHKOBUN KOMIIOHEHT aJalTUBHOTO
YIOpPaBIIHHSA €KOCHUCTEMHHMH IOCIYraMu IEPEBAKHO PEATI3yEThCS YEpEe3 HOTUPH
B3a€EMOIIOB’13aHI TPyNU MEXaHI3MIB: E€KOCHUCTEMHI IUIaTeXl, KOMIICHCAIlIlHI
MEXaHI3MH, TOPTIBJIIO E€KOCUCTEMHUMHU BHUTOJAMHM Ta 3aJIy4YEHHS 1HBECTHUIIIITHOTO
Kamitany. [x BUinenHs 00yMOBIIEHE 3/]aTHICTIO OXOTLTIOBATH BECh UK €KOHOMI9HHIX
B32€EMO/IIA HABKOJIO €KOCHUCTEMHUX IOCIYT: BiJl O€3MOCepeIHbOI BUHArOPOAM 3a iX
30epeKeHHs Ta  KOMIIEHCAalli €KOJOTIYHUX OOMEXeHb 0  (OpMyBaHHS
CHeIiajgi30BaHUX PUHKIB eKOCUCTEMHHX BUTO/I 1 MOO1TI3a11ii ()1HAHCOBUX PECYPCIB JJIs
JOBFOCTPOKOBOI'O BIATBOPEHHS NpHUpoaHOro Kamitamy. Came TOMy 3a3HaydeHl
MEXaHI3MHU PO3TJISAAIOTHCS K KIIOYOBI €JIEMEHTH PUHKOBOI CKJIAJ0BOI TOpUIAHOI
MOJIel aJanTUBHOTO YTPABIIHHSI €KOCUCTEMHHMHM IMOCIYyraMH, IO MPeICTaBJICH] B
nokyMmeHntax TEEB [1], OECD [2, 3] ta nocnimkenusax Muradian & Rival [4], Primmer
et al.[5], Winkler et al. [6]. Kpim Toro, 3a3HadeHi MexaH13Mu (OPMYIOTH Pi3HI TUIU
aJanTUBHOCTI — ONEpPATHUBHY, COL1aJIbHO-€KOHOMIUHY, PUHKOBY Ta CTpAaTEriuHy, L0
J03BOJISIE PO3MIISIAATH iX SIK OCHOBY T1OpMAHOI MOJENl aAanTHUBHOTO YMPAaBIIIHHS
€KOCUCTEMHUMH MOCITyTaMHu.

Ha BiamiHy B (icKalbHUX IHCTPYMEHTIB, IO 0a3ylOTbCSd HA PETYJIATOPHOMY
BIUIMBI, 3a3Hay€Hl MeXaHI3MH (QOpPMYyIOTh THYYKI EKOHOMIYHI CTUMYJIH Ta
3a0€3Meuy0Th 0araTopiBHEBY CUCTEMY 3BOPOTHOTO 3B’ S3KY, 1110 € KJIFOUOBOIO YMOBOIO
aJanTUBHOTO YIPABIiHHA €KOCUCTEMHHUMHM MOCIyraMud. PHHKOBI Ta KBa3il-pHHKOBI
MEXaHI3MH B KOHTEKCT1 (DYHKIIIOHAJIBHOI CIPSIMOBAHOCTI Ha €KOCHCTEMHI MOCIYTH,
MpUKIAAN peanizaiii, piBeHb PO3BUTKY B YKpaiHi Ta iX pojiib B aJalNTHBHOMY
yIpaBIiHHI IPEICTaBIeHO B TabI. 1.
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Taoanna 1

PuHKOBI MeXaHi3MHU B KOHTEKCTI €KOCUCTEMHUX MOCIYT Ta aJJalTUBHOTO YIPABIIIHHS

3eNeHl oomirarii,
JIIIT,
1HBECTHIIIMHI
KIIMaTHYH1
dhonaMn

Ta

Mexanizm/ ®dynkuionaiabHa | [Ipukiaagu PiBenb po3Burtky | Poib B
IHCTpyMeHT CNIPSIMOBAHICTh | peaJizauii B YKpaiHi aJanTUBHOMY
HA EeKOCHCTeMHi yIpaBJiiHHI
NMOCJIYTH
ExocucremHi PerymtoBanbHi, 3actocyBanns yroxa | @parMeHTapHi Onepamusgna
miaarexi (PES) | kynbTypHi, Ta PI3HOBUAM | IPAKTHKH; aoanmauis.
Incmpymenmu: YaCTKOBO IUIATDKHUX CXEM 3a | BIACYTHICTh IIBUJIKUIA
yroau, IUIaTexXi, | 3a0e3meuyBalibHl | MOCIYTH EKOCHUCTEM | CHCTEMHOI MOJIENi | 3BOPOTHUMN
tapudHi MoaeT [7] 3B’SI30K  «CTaH
€KOCHCTEMU  —
OX1/1»
Komnencauiiini | PerymtoBanbHi, Komnencarrii 3a | YacTkoBO Aoanmauyis
MeXaHi3Mu HiATPUMYBAIBHI | OOMEKEHHS peaiti3oBaHi 4epes | uepes
Inempymenmu: 3eMJICKOPUCTYBAHHS; | IPUPOJOOXOPOHHE | V3200CEHH s
KOMITEHCAIII1, biodiversity  offsets | 3akoHO1aBCTBO [§] | EKOHOMIUHUX Ta
€KOJIOT14YH1 [2] €KOJIOTTYHUX
oteern, iHTEpeciB
BIJIIIKOTyBaHHS
TopriBas | PerymoBanbHi Punku Byrnemto; | Punok mnepebysae | Punkosa
€KOCHCTeMHHMH | (KiTimar), OlOpi3HOMAHITHICHI | Ha crafaii | adoanmauis.:
BUIOJaMU | TATpUMYBaJIbHI | KpeauTu [3] (dbopMyBaHHS bopmyBaHHS
Inempymenmu: LIHOBUX
KapOOHOBI CUTHAIIB A
KpEeIuTH, €KOCHCTEMHHUX
ceprudikaru, MOCIyT
0i00aHKIHT
InBecTuLiiiHi Bei tunu | [Ipuponoopientosani | Cepenniii piBeHs; | Cmpameziuna
MeXaHi3Mu €KOCHUCTEMHHUX pilieHHs (NBS); | akTuBizyeThcs aoanmayis:
(npuBatHi MOCITyT 3eJeHl yepe3 MIKHApPOJHI | JIOBFOCTPOKOBE
1HBeCTUL] Ta 1HPACTPYKTYpHI IIpOrpaMu Ta | piHaHCYBaHHS,
JepKaBHO- MIPOEKTH; KJIIMAaTUYHI | MapTHEPCTBA MaciITadyBaHHs
IpUBaTHE iHBecTHuIi [3] €KOCHUCTEMHHUX
IIapTHEPCTBO pilIeHb Ta
(JITIT) iHTerparis
Incmpymenmu: KJIIMAaTHYHOT
ESG-inBecTuii, MOJIITUKH

* [lkepeno: asmopcobka po3pobra

Bxntouennst 1o ananizy kiacudikauii exocuctemuux nociyr 3a (MEA/TEEB)
N03BOJISIE 11EHTU(DIKYBAaTH (PYHKI[IOHAIBHY CHPSIMOBAHICTh PUHKOBUX MEXaHI3MIB HE
JUIIe SIK 1HCTPYMEHTIB pETryJIIOBaHHS NPUPOJOKOPUCTYBAaHHA, a
VOpaBIiHHSA MOTOKaMU ekocucTeMHUX mnocnyr. lle 3a0e3mneuye OuUIbII TOYHY
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IHTepIIpeTalliio iX pPoji B aJalTUBHOMY YIIpaBJIiHHI, 30KpeMa uepe3 audepeHIiiaiio
BIUTMBY Ha PETYJIOBaIbHI, 3a0€3MeuyBajibHi, KyJIbTYPHI Ta TIATPUMYBaIIbHI (QYHKIIT
ekocucteM. Hai0iapll E€KOHOMIYHO YYTJIMBHUMH JIO PHUHKOBUX MEXaHI3MIB €
PETYIIOBAIbHI €KOCUCTEMHI MOCITYTH, 30KpeMa KIIIMaTOPETyIIOBANIbHI, 10 TOSICHIOE
aKTUBHUN PO3BUTOK KApOOHOBUX PUHKIB y MIXKHAPOIHIN MPaKTHUILIL.

OTxe, PO3BUTOK CYYacCHHMX PHUHKOBHX MEXaHI3MIB (EKOCHCTEMHHX IIJIATEXKIB,
KOMITCHCAIIIMHNX MEXaHI3MIB, TOPTiBIl EKOCUCTEMHHMH BHTOJAMH, JEpP>KaBHO-
NpUBaTHE MAPTHEPCTBO) 3a0€3MEUyIOTh IHTETPaIlit0 €EKOCUCTEMHHX TIOCTYT Y CUCTEMY
€KOHOMIYHMX BiJTHOCHH Ta ()OPMYIOTh EKOHOMIYHY I[iHHICTh IPUPOAHOTO KamiTaiy. Ix
3aCTOCYBaHHS CTBOPIOE MEXaHI3MH EKOHOMIYHOI MOTHBaIlii 10 30epekeHHs
€KOCHCTEM, PO3BHUTKY IPHUPOJOOPIEHTOBAHUX PIIICHb 1 MIJABUIIEHHS THYYKOCTI
yIPaBJIiHHS B YMOBaX €KOJIOTIYHUX Ta KJIIMATUYHUX 3MIH.
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POJIb OBJIKOBOI IH®@OPMAIIIL B YITPABJIITHHI
PUSUKAMU NIAITPUEMCTBA

OmMmenincska Ipuna SIpociaaBiBHa,
K.€.H., TOLICHT, JIOIEHT Kadeapu O0MIKyY 1 OMOJaTKyBaHHS
3axigHOYKpaiHChKUI HAIllOHAIBHHUM YHIBEPCUTET

CydacHi yMOBHM TOCHOJApIOBaHHS MIANPUEMCTB XapaKTEPU3YIOTHCS BHCOKUM
piBHEM TypOYyJIEHTHOCTI 1 HEBU3HAYEHOCTI, 1110 3YMOBJICHO BIUIMBOM €KOHOMIYHUX,
IIOJIITUYHUX, COLIAJbHUX, TEXHOJOTIYHHUX Ta Oe3leKOBUX 4YHMHHHUKIB. HuH1 1e
MOCUJICHO BOEHHHMH [ISIMU B YKpaiHi, sIKI MPU3BEIH 0 MOPYIIEHHS JIOTICTUYHUX
3B’SI3KIB, YCKJAQJHEHHS JIOCTYNYy JO PECYpCiB, 3HIKEHHS IUIATOCIPOMOXKHOCTI
HAceJICHHS Ta TOTIpUICHHS yMOB BelleHHs Oi3Hecy. OKpeclieHi YMOBU 3yMOBHIIU
3pOCTaHHSl PU3HMKIB [ISJIBHOCTI CyO’€KTIB TOCIOJApPIOBaHHS, SKi 31MCHIOIOTH
HEraTUBHUMN BIUIMB Ha iX (PIHAHCOBI PE3yJbTATH, MIIATOCIIPOMOKHICTh, €(HEKTUBHICTD
BUKOPUCTaHHA PECYPCIB, I1JIOBY aKTUBHICTh TOILO.

3a Takux OOCTaBMH OCOOJMBOrO 3HAa4YEHHs Ha0yBa€ cHCTEMa YIPaBJIIHHSA
pusuKamMu, epeKkTuBHE (PYHKITIOHYBaHHS SIKOI JacTh 3MOTY CBO€YACHO BHSBISITH
MOTEHI[111H1 3arPO3H, OLIHIOBATH iX PIBEHb, IPOTrHO3yBAaTH MOXIIMBI HACTIIKHU, a TAKOX
PO3pOOIATH 3aX0U Il MiHIMI3alli 3arpo3. BaximMBy poib B yNpaBiiHHI PU3UKAMU
Bizirpae o0JikoBa iH(opmalis, sika BigoOpaxxae pealbHUid CTaH JISJIbHOCTI Cy0’ €KTa
rocrojlaproBaHHA Ta 3a0e3neuye iHhopMaIliiiHy OCHOBY JUIsl CBOEYACHOTO BUSIBJICHHS
HECTIPUSTIMBUX YMHHUKIB Ta MiHIMI3aIlli X BIUIMBIB.

HeBu3HadyeHICTh 1 pU3UKH TICHO TOB’sI3aHI MK CO00I0, OCKUJIBKH CaMe CHUTYaIlis
HEBU3HAYEHOCTI YaCTO MOPOJIKYE PUIUKH JJIS AISUTBHOCTI TAMPUEMCTBA. SIKIO pU3UK
MOke OyTH OIIIHEHWI 3 MEBHHM PIBHEM IMOBIPHOCTI, TO 32 YMOB HEBHU3HAYEHOCTI
HEMOYKJIMBO TTOBHICTIO TIepe0aYNTH BC1 YWHHUKHW BIUIMBY Ta OIIHUTH iX HACTIIKH 3
JOCTaTHBHOIO TOYHICTIO.

Cucrema ympaBiIiHHS pH3UKaMH TIOBUHHA BKJTFOUATH TaKi €TAITH:

— 11eHTU(dIKallg PU3HUKIB T aHAJI3 IPUYHMH X BUHUKHEHHS;

—  OIIIHIOBAHHS BEJIMYMHU PU3UKIB Ta BUSHAYCHHSI PIBHS iX BIUIUBY Ha JTISIIbHICTD
M1IMPUEMCTBA;

— pO3pOoOJICHHS 3aXO0/1B 3 MiHIMI3aIlli PUHKIB;

— TOCTIWHUN MOHITOPUHT PU3UKIB Ta KOHTPOJIb €(PEKTUBHOCTI BXKUTHUX 3aXO/IIB.

Ha xkokHOMYy 3 BHIIE3a3HAYEHUX €TaliB BaXIUBY POJb BiJIrpac cucreMa
YIPaBIIHCHKOTro 00JiKy. @iHaHCOBUM OOJIK TakoX (hopMye IIHHY 1H(HOpPMAIIIIO TTPO
TUSJIBHICTh MIANPUEMCTBA, MPOTE HE 3a0e3nedyye AOCTaTHhOI JeTajizalii MpUYuH
BUHMKHEHHSI PHU3MKIB Ta IiX BIUIMBY Ha OKpemi HampsMu JisuibHOCTI. Came
YIPaBIIHCHKUM OOJIK Ja€ 3MOTy OTpUMATH OUIbII ONEpaTHBHI W AeTalli30BaHl AaHi,
HEOOXIJH1 JIJIsl OLIHIOBAHHS PU3UKIB, BUOOPY METOJIB pearyBaHHs Ta KOHTPOJIO iX
e(hEeKTUBHOCTI.

Jnst  HamexHoi imeHTH(IKaIli pHU3WKIB, HAa HaNly JIyMKYy, JOIUIBHO iX
BUOKPEMJTIOBATH B PO3piI3l BHIIB [ISJIBHOCTI: OMepaliiHoi, (iHAHCOBOI Ta
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iHBeCTHUIIHHOI. OCKUIbKH OmepalliifHa AisUTbHICTh CTAHOBUTH OCHOBY TOCIIOAAPCHKOI
TISTBHOCTI  MIANPUEMCTBA Ta OE€3MOCEepPeAHhO BIUIMBAE HA WOTO0 EKOHOMIYHY
e(eKTUBHICTb, MPUOYTKOBICTH 1 ()IHAHCOBY CTIHKICTh, AOLIIBHO IPUIUISTA OCOOIHUBY
yBary pusuKam, 110 BUHUKaIOTh y mporeci 1 BeaeHHs. HemocraTHiit KOHTpoIb 3a
TaKUMHU PHU3HKAMU MOJXKE TPHU3BECTH 1O 3POCTaHHS BHTpAT, 3HIKCHHS OOCSTIB
peastizailii, TOTIpIIEHHS SIKOCTI MpoAyKuii (pobiT, MOCIyr), BTpaTH KII€HTIB 1, 5K
HACJIJIOK, /10 3arpo3u HEIUIaTOCTIPOMOXHOCTI ab0 OaHKpyTCTBa miampuemcTBa. Ha
pIBEHb PH3UKIB OIEpaIiifHOl IsUIPHOCTI ICTOTHO BIUIMBAIOTh Tally3b, y SKid
(YHKIIIOHYE  MIANPUEMCTBO, MOr0  OpraHi3aliiHO-TeXHOJOTIYHI  OCOOJIMBOCTI,
01aTKOBE 3aKOHO/IaBCTBO, JIOT1CTHKA, KBaTi(hiKaIlis IEPCOHAITY, ITOMUT Ha IPOAYKITiO
(po6OoTH, MOCITYTH) TOLIO.

BpaxoByroun po3BUTOK HHUGPOBOI E€KOHOMIKH, Ha MJiSJBHICTh MIANPHEMCTB
BIUIMBAIOTh HOBI TEXHOJIOTIYHI YWHHUKH, IOB’A3aHI 3 aBTOMAaTH3alli€l0 Oi3Hec-
MpoIIeCiB Ta BHUKOPUCTAHHSM 1H(MopmaliiHux cucteM. A. A. MakypiH Ta
H. JI. [llnmkoBa BUAUIAIOTH BHYTPIIIHI Ta 30BHIIIHI PU3MKH B Cy4aCHUX yMOBax
uudpoBizallii: «TeXHOJIOTIYHI, PU3UKH, TOB’s3aHl 3 JAaHWMHM; OMepalliiiHi,; IpaBoBi;
PHU3UKHU JIIOICHKOTO pakTopy; iHAHCOBI; cTpaTeriuHi» [1, c. 86].

B HamionaneHOMYy moJIOKeHHI (cTaHmapTi) Oyxraarepchbkoro oomiky 13
«D1HAHCOB1 IHCTPYMEHTW» BUOKPEMJICHO IIIHOBUI pU3HK, 10 Tiepea0avae iIMOBIPHICTh
I[IHOBUX 3MIH BHACIIJI0K BaJlFOTHOTO, BIJICOTKOBOTO Ta PUHKOBOTO PU3MKIB, a TAKOX
PU3HK TPOIIOBOTO MOTOKY, KPEAUTHUN PU3MK Ta PU3MK JIKBIAHOCTI [2]. 3a3HayeHi
PU3UKH MOXYTh CYTTEBO BIUTMBAaTH Ha (DIHAHCOBUM CTaH IIIJANPUEMCTBA, HOTO
JKBIJIHICTh, TUIATOCIIPOMOXKHICTD 1 CTAOUIBHICTD IPOIIOBUX ITOTOKIB.

BaxximBuM eTamom yIpaBlliHHS PU3UKAMH € BHOIp JI€BHX 3aXOiB MO0 iX
MiHIMI3aIlli, OCKIJIbKH came B1J] [IbOTO 3aJICKUTh 3JIaTHICTh IMAMPUEMCTBA CBOEYACHO
3MEHIIYBaTH iX BIUIMB Ha pe3ynbratu aAisuibHOcTi. Ha nymky [ b. [lytuak,
C. 1. Bacummuna ta M. B. Sl1iko, «OCHOBHUMH 3ax0JlaMM B KOHTEKCTI IOCHJICHHS
JI€BOCTI  0OJIIKOBO-1H(POpMAIIfHOTO  3a0e3MeyYeHHs  yOpaBiHHS  PU3UKAMMU:
MIJBUILEHHS PIBHS KOMYHIKAI[ll Ta CHiBIIpalll; YIPOBAIKEHHS CyYaCHUX TE€XHOJIOTIH;
PO3BUTOK CTpaTerid ymnpaBlliHHS PU3MKaMHU; HaBYaHHS Ta PO3BUTOK KaapiB» [3,
c. 306]. Cepen IHCTpYMEHTIB OyXTaJITEpChKOT0 00JIIKY MOYKHA BUJIUIUTU TaKi 3acO0U
3MEHIIECHHS BIUIMBY PU3HKIB: CTBOPEHHS pE3€pBIB CYMHIBHUX OOpTiB, CTpaxyBaHHS
MaiiHa, (popMyBaHHs 3a0e3MeueHb MallOyTHIX BUTPAT, CTBOPEHHS CTPaXOBUX 3alaciB
BUPOOHMYMX 3aIaciB Ta TOTOBOI MPOAYKIlli, TPOBEICHHS 1HBEHTapU3aIlli, MOCTIHHHIA
MOHITOPUHT CIIPABEIMBOI 1 OAJIAaHCOBOT BAPTOCT1 AKTUBIB TOIIIO.

OTxe, y CydYacHMX YMOBax YIpPaBJIiHHS pHU3UKaMU Ma€ TPYHTyBaTucsi Ha
KOMILJIEKCHOMY IT1JIX0/11, SIKUW OXOTUTIOE 1X 17IeHTU(DIKAIIF0, OLIHIOBAHHS, BUOIP A1€BUX
3axX0/AIB MiHIMI3allii Ta HaJIEKHE OO0MKOBO-1HGOpMaIliiiHe 3a0e3MeUeHHs IOTO
IpOLECY.
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OOPMYBAHHSA CIHHPUATJIAUBOI'O ®ICKAJBHOI'O
CEPEJOBMLIA IS PO3BUTKY IT-COEPU

IleBuyk €Breniit Ouierosuny,

3100yBad TPETHOTO (OCBITHHO-HAYKOBOTO) PiBHS BHIIOT OCBITH,

JlepxaBHUI HAYKOBO-IOCIIITHUHM IHCTUTYT 1H(POpMATHU3AIlil Ta MOIETIOBAaHHS
E€KOHOMIKH

IT-cextop Bimirpae BaxiIMBY poyib y 3a0e3rneueHHi IudpoBoi TpaHchopmarlrii
E€KOHOMIKU YKpainu, (OpMyBaHHI €KCIIOPTHOTO IMOTEHIIaly Ta CTBOPEHHI JI0JaHOI
BapTocTi. HaBiTh B yMOBax MmoBHOMAacCIITaOHOI BiMHHU ranay3b 30eperiia BiJHOCHO
BUCOKHI pIBEHb aJaNTUBHOCTI Ta MPOJOBXKHUJIA 3a0e3leuyBaTH Baromi BalltOTHI
HAJXOJ/DKEHHS, 1110 BHU3HAYa€ 1i CTpaTeriyHe 3HAa4YeHHS JUIsl MATPUMAHHSA
MaKpOEKOHOMIYHOi  CTIMKOCTI  Jep>KaBU Ta  MICISIBOEHHOTO  E€KOHOMIYHOTO
B1JIHOBJICHHSI. 32 TAKUX YMOB O0COOJIMBO1 aKTyaJIbHOCTI HAOyBa€ mUTaHHS PopMyBaHHs
e(eKTUBHOTO (hicKaIbHOrO cepenoBula ais po3BUTKY I[T-chepu, ockiabku came
MOJATKOB1 THCTPYMEHTH TPATUIIIMHO MOCIIal0Th OJHE 3 KIIOUOBUX MICIh Y CUCTEMI
(1HaHCOBO-EKOHOMIYHOTO CTUMYJIIOBaHHS 1HHOBAIMHOT A1SUTBHOCTI.

CiTOBa TpakTUKa CBIQYUTh, 110 pIBEHb (DICKAIBHOIO HABaHTAXEHHS,
CTa01IBHICTh MOJATKOBOI MOJITUKH, HASIBHICTH CIICIIaIbHUX PEKUMIB OMOJATKyBaHHS
Ta CTUMYJIIB JIJIsl IHHOBAL1M 3HAYHOIO MIPOIO BU3HAYAIOTh MPUBAOIUBICTh FOPUCIUKIIIT
JUTSI pO3BUTKY TEXHOJIOT1YHOTO O13Hecy. Bucoka konnentpartis [ T-koMmaniil y kpainax
13 jibepadbHUM TIOJJATKOBHM CEPEAOBHINEM IMIATBEPIKYE BaroMe 3HaYEHHS
¢dickanbHUX YWMHHUKIB Yy (opmyBaHHI rio0anbHUX HUPPOBUX ekocucteM. Jlis
VYkpainu 115 mpoOieMaThka Mae OCOOJIMBE 3HAYCHHS 3 OTJISAYy Ha HEOOXITHICTh
30epexKeHHsT KOHKYPEHTOCTIPOMOXXHOCTI IT-cexkropy, MiaATpUMaHHS 1HBECTHIIIIHOL
AKTUBHOCTI Ta CTUMYJIFOBAHHS PO3BUTKY BUCOKOTEXHOJIOTTYHUX HAIMPSMIB €KOHOMIKU
B YMOBaX BOEHHHUX Ta MICISIBOEHHUX BUKJIHKIB.

3 ommaay Ha BaroMe 3HAYEHHS MOJATKOBHX CTHUMYJIB y (OpMyBaHHI
KOHKYPEHTOCHPOMOXKHOCTI ~ T€XHOJIOTIYHOTO  CEKTOpPY, JOUUIBHO  pO3MISAATH
¢bickanpHe cepeOBHINE HE JIUIIIE IK IHCTPYMEHT PEryISTOPHOTO BIUIUBY, aJI€ 1 SIK OIUH
13 YUHHUKIB JOBIOCTPOKOBOTO €KOHOMIYHOTO MYJIbTUILTIKaTOpa po3BUTKY IT-chepu.
dopMyBaHHS CHPHUATIMBUX YMOB OTOJATKYBAaHHS CIIPUSE PO3NIUPEHHIO MACIITa0IB
nismbHOCTI [T-KOMITaHi#, 3pOCTaHHIO 1X JOXOIB Ta IHBECTUIIHHOT aKTUBHOCTI, 10 Y
MepCcreKTruBl HOpMy€ T0JaTKOBUN TTOSUTUBHUN €PEKT IS epKaBHUX (DIHAHCIB Uyepes
30UTbIIIEHHST 00CSTIB MOJATKOBUX HAJIXOKCHbD.

CxeMaTU4HO B3a€EMO3B’SI30K MIK CIPUATIUBUM (DICKAIBHUM CEPEIOBHINECM,
po3ButkoM IT-cepu Ta HarIOBHEHHSIM JIep>KaBHOTO OIOKETY BioOpaxeHo Ha puc. 1.
[IpencraBnennii MexaHi3M JAEMOHCTPYE, IO MOMipHE (iCKaTbHE HABAHTAKEHHS Ta
CTaOLIBHICTh OJATKOBUX YMOB MOXYTb 3a0€31euyBaTH He JIMIIe KOPOTKOCTPOKOBUM
CTUMYJIIOIOUYUI €(eKT JJIsl TEXHOJIOTIYHOro O13HEeCy, aje 1 CTBOPIOBATH NEPEeayMOBU
uist  (pOPMYBaHHSI JTOBFOCTPOKOBOTO MYJIBTUIUTIKATUBHOTO €(QEeKTy y BUIIIAIL
PO3IIMPEHHS MOAATKOBOI 0a3u Ta 3pOCTaHHS OI0/PKETHUX HAIXOKCHb.
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CPUST/INBE
/ ®ICKAJbHE %)
m i Lo 4 CEPEnoBME E
3POCTAHHA HAMNOBHEHHSA
[oxonais OEPXXABHOIO
BIOXKETY

MYNbTUMAIKATUBHUA
E®EKT

Pucynok 1. Myastumiikatusauii epext po3surky IT-cdepu B ymoBax

CIPHUATINBOrO (PiCKAJIBLHOTO cepeI0BHIIA
IDicepeno: nobyoosano asmopom.

JInsi €eKOHOMIK, IO PO3BUBAIOTHCS, MPUHIMUN (DICKATBHOTO JOMIHYBAHHS MOXKE
MIPOSIBJIAITUCS. y CBIIOMOMY BHUKOPHCTaHHI CTUMYJIOIOUHX I0aTKOBO-OFOKETHUX
MEXaHI3MIB Ui MIJATPUMKH CEKTOpIB, 3JaTHUX 3a0e3nedyBaTH HAMOUIBIIMNI
MYJIbTUIUTIKATUBHUNA €(EKT i1 EKOHOMIKM. Y TakuxX yMoBax (OpMyBaHHS
cnpusTIMBoOro QickaabHoro cepenonuia s [T-chepu Moxke po3risinaTucs He JUIIe
AK 1HCTPYMEHT KOPOTKOCTPOKOBOTO CTHUMYJIFOBaHHSI O13HEC-aKTUBHOCTI, ajieé 1 fK
€JIEMEHT JIOBIOCTPOKOBOI CTpaTerii €KOHOMIYHOTO 3pOCTaHHS Ta PO3LIMPEHHS
noX11HOi 0a3u OrokeTy. BogHovac eeKTUBHICTh TAaKOTO MiAX0y 3HAYHOIO MIpOO
3aJICKUTH BIJ] MPOAYKTUBHOCTI BUKOPHCTAHHS CTBOPEHUX CTUMYJIIB, IHCTUTYLIMHOT
CIIPOMOJKHOCT1 JIepKaBH Ta 3JIaTHOCTI 3a0e3meunTH OajaHc MDK (DICKaTbHOIO
EKCIIaHCIEr0 1 O0PTOBOIO CTIMKICTIO €KOHOMIKH [1].

Ha nanuit moment IT-cexTop € mpioputeTHUM JUisi LUQPPOBOI TpaHcopMarllii
eKOHOMIiKU. [le BHM3HAYEHO CTpAaTETIUHMMHU JOKyMEHTaMH, 30kpema CTparteriero
1M(pPOBOro pO3BUTKY IHHOBALIMHOI AlsibHOCTI Ha mepiof 1o 2030 poky, y sKii
aKIEHTY€ETHCS yBara Ha TOMY, 1110 BOE€HHI JTii TPU3BEIH 10 MOTIUOIECHHS CTPYKTYPHHUX
npobsieM y cdepi ¢diHaHCYBaHHS HayKH, PO3BHUTKY JIIOJCHKOIO KamiTaly Ta
¢yHKUIOHYBaHHA LU(PPOBOi 1HPpacTpykTypu. BogHouac nudposizaiisi Ta po3BUTOK
IHHOBAIIIHOT €KOHOMIKM BU3HAUYAIOTHCS CEPell KIFOYOBHMX HAIPsIMIB 3a0€3MeUeHHs
MMOBOEHHOI MOJICPHI3AIlii IepKABU Ta IMIBUIICHHS il EKOHOMIYHOI CTIMKOCTI. 32 TaKUX
yMoB IT-cekTop (akTUUHO TEPETBOPIOETHCS HA OAHY 3 0a30BUX CKIIQJOBUX
TEXHOJIOTIYHO1 TpaHchopMarllii eKOHOMIKH, 3a0e3Meuyrourd PO3BUTOK IU(POBUX
CEepBICIB, IHHOBAIIHUX pillleHb 1 cy4dacHOi 1udpoBoi exkocucreMu. [lopsa 13 mum
rajnry3b (hOpMye€e Baromy 4aCTHUHY JI0JaHOI BAPTOCTI, MATPUMYE €KCTIOPTHUH MOTEHITIAT
KpaiHu Ta Oepe ydacTh y HANMOBHEHHI JOXiAHOI 0a3m OKeTy, MO O00yMOBIIIOE
HEOOXITHICTh yIOCKOHAJIEHHSI MEXaH13MIB CTUMYJIIOBAHHS ii pO3BUTKY [2].

Jani Ta6a. 1 cBigyaTh, 1110 HAaBITH B YMOBaxX MoBHOMacIITabHoi BiitHu IT-cexktop
30epir Barome 3Ha4€HHs 1715 EKOHOMIKHM Y KpaiHu, 3a0e31euyroun cTabiJibHI 0IaTKOBI
HAJXO/DKEHHS Ta MATPUMYIOUYHM BUCOKHI PIBEHb CTBOPEHHS 10AaHOi BapTocTi. [lonpu
noctynose ckopoueHHs yacTku [T-cdepu y ctpykrypi BBII 3 4,9% y 2021 p. 10 3,9%
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y 2024 p., o6csr crtaueHux nojatkiB I'T-cekropom 1eMoHCTpYBaB BiIHOCHY CTIHKICTh
1 HaBiTh 3pic y 2024 p. MOPIBHSIHO 3 MONEpEeHIMU pokamMu. Taka TuHAMIKa CBIAYUTH
PO BIJICYTHICTH MOBHOI CHHXPOHHOCTI MiX 3a3HAYCHHMH TOKa3HUKaMH, OCKIJIbKA
CKOpOYEHHA BHecKy Tramy3i y ¢opmyBanHs BBII He cympoBomkyBanocs
MPOMOPLIHHUM 3HWKEHHIM MOAATKOBUX HAJIXO/IKEHb.

Tabmums 1.
[Toka3Huku, 10 XapaKTEPU3yIOTh MaKpOEeKOHOMIYHY poJib I T-cextopy Ykpainu B
2021-2024 pp.

Poku / mokazHuku Yactka IT-cextopy B OO0cHr crutaueHux MoIaTKIB
crpykrypi BBII Ykpaiau, % | IT-cekropom, muH mos. CIIA
2021 4,9 6100
2022 4,5 5900
2023 4,4 6000
2024 3,9 6200

IDicepeno: nobyoosano asmopom 3a [3], [4] .

[ToniOHa TeHAEHIIIST MOXKE BKa3yBaTH Ha HAABHICTh MYJIbTUIUTIKATUBHOTO €(EKTY
po3Butky IT-cepm, 3a sskOoro HaBiTH 32 YMOB YIOBUIBHEHHS TEMITIB €KOHOMIYHOTO
3pOCTaHHSl CEKTOp MPOAOBXKYe 3abe3neduyBaTy Baromuit QickampHui pesyibrat. Lle
MOB’SI3aHO 13 BUCOKUM piBHEM OQIIIAHOI 3alHATOCTI, €KCIOPTHOIO OPIEHTAIlIEI0
rajxysi, KOHIICHTPAIlI€I0 3HaYHOI YaCTKU JOJAaHOI BApTOCTI ¥ cpepi IHTEIEKTYaIbHOTO
MPOJYKTY Ta MOCTYHOBUM PO3LIMPEHHSAM MOJAATKOBOI 0231 TEXHOJIOTTYHOIO O13HECY.

VY mnopiBHSHHI 3 HHM3KOK 3apyODKHUX KpaiH B YKpaiHi c()OpMOBaHO BIJHOCHO
noMipHe (icKajgbHE CepefoBUIIEe Mg PO3BUTKY IT-cexTopy, sike XapaKTepu3yeThCs
MOEAHAHHAM  CIEUIAIBHUX TOJAaTKOBUX MEXaHI3MIB Ta 3arajibHOTO pPEeXUMY
onojiaTkyBaHHs. KiIl0OU0BUM €JIeMEHTOM JIep>KaBHOI MOJIITHKU y Il cdepl crano
3aMpoOBaKEHHS CHeianbHOro mpaBoBoro pexumy is.City BiImoBigHO 10 3aKOHY
Vkpainu «IIpo cTumymntoBaHHS PO3BUTKY HU(PPOBOI €KOHOMIKM B YKpaiHi» [5].
3a3HadyeHUil pexuM Tependadac MOXIIMBICTH 3aCTOCYBaHHS TMUIBTOBUX YMOB
OTOJATKyBaHHS TIpaill, BUKOPUCTAHHS TIr-KOHTPAKTIB, a TaKOX aJlbTEPHATHUBHOI
MOJIeJIl OMOJATKyBaHHSI MPUOYTKY Ha OCHOBI MOJATKy HAa BUBEICHUMN KamiTal, 110
CIpHsi€ pEIHBECTYBAHHIO (DIHAHCOBUX PECYPCIB Y PO3BUTOK TEXHOJIOTTYHOTO O13HECY.

Boanouac gocryn no pexumy Jis.City 3anumiaerbcs OOMEXKEHHM HHU3KOIO
OpraHi3alifHUX Ta PETYIATOPHUX KPUTEPIiB, YHACTIAOK YOTO 3HAYHA YACTHHA MaJIUX
1 cepennix IT-koMmaHiii mNponoOBXKye (YHKIIOHYBAaTHU Ha 3arajJlbHUX YyMOBax
OTOJATKyBaHHsS 0€3 3aCTOCYBAaHHS CICIIAIbHUX IOJATKOBUX CTHMYJIB. 3a TaKuX
yMoB audepeniiaiisa (ickagbHOro cepenoBuina Beepeauni IT-cektopy dopmye
HEPIBHOMIPHUH OCTYN Cy0’€KTIB PUHKY JIO IHCTPYMEHTIB JE€pPkKaBHOI MIATPUMKH Ta
MOYKJIMBOCTEN ONTUMI3ALll TOJATKOBOIO HaBaHTAXKEHHS.

BoaHoyac icHyro4i yMOBHM ONOJIaTKyBaHHS 3HAUHOIO Mipoto OpieHTYyI0Th I T-013Hec
Ha BUKOPHCTAHHS MEXaHI3MIB MiHIMi3arii MOJATKOBOro HaBaHTakeHHs. HaiOinbIm
MONIMPEHOI0 TIPAKTUKOI 3alUIIaeThesl cmiBmparsd [T-kommanii 13  (axiBismuy,
3apeeCTPOBAHUMH K (PI3MUHI OCOOU-TIAMPUEMIII, IO 3a0€3Meuye CyTTEBO HUKIHMA
piBEHb CYKYIHOTO TIOJATKOBOTO HABAHTAXEHHS Y TMOPIBHSIHHI 3 TPAAMIINHOIO
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MOJICJUTIO TPYJIOBHX BIJHOCHMH. Xod4a Taka ¢opma B3aeMOJI1i MOBHICTIO BIJIMOBiIA€E
YHHHOMY 3aKOHOJIaBCTBY Y KpaiHH, ii MacOBE MOIMUPEHHS CBITYUTH PO TE, 1110 HAsSBHE
(bickanpHE CepeOBHIIE BCE ITIe HE 3a0e31eduye TOCTaTHOTO PiBHS KOHKYPEHTHOCTI Ta
aJanTUBHOCTI JIJIs1 TOBHOIIIHHOTO PO3BUTKY TEXHOJIOTIYHOTO Oi3HECY.

VY cBIiTOBI MpakTUlll chopMyBaiucs pi3HI Mojemi (HiCKaTIbHOTO CTUMYJIIOBAHHS
po3BUTKy IT-cexTopy, 1110 BiIPI3HIIOTHCS SK PIBHEM MTOAATKOBOTO HABAaHTAKCHHS, TaK
1 HabOpOM 1HCTPYMEHTIB MIATPUMKHU 1HHOBAIIHHOI AisUIbHOCTI. Ipmanacbka Mojaens
0asyeTbcs Ha (popMyBaHHI MPUBAOIMBOI MOAATKOBOI IOPUCAUKINT NI TII00ATBHUX
TEXHOJIOTTYHUX KOpHopalliid yepe3 MoMipHe KOPIOPATUBHE OMOAATKYBAaHHS, CTUMYJIH
st R&D Tta criemianbHl peXKUMH OMOAATKYBAHHS JIOXOJIB BiJl 1HTEJICKTyalbHOT
BJIacHOCTI [6]. I3painb, HaBMaKK, OPIEHTYETHCS HA PO3BUTOK CTapTAI-€KOCUCTEMU Ta
BEHUYPHOT'O KaImiTally, MOEAHYIOUYM MOJATKOBI CTUMYJM 13 MPAMOIO JIEP>KaBHOIO
MIITPUMKOIO 1HHOBaIiiHMX TIpoekTiB [7]. Y CIIIA mnomaTKoBe CepeIOBHIIEC
GhopMy€ETbCS HABKOJO MIATPUMKH JIOCTIIKEHb 1 pO3po0OK, KoMepliami3arii
TEXHOJIOTIM Ta CTUMYJIIOBAHHS BHCOKOTEXHOJOT1YHOTO BHUpPOOHUIITBA [8], TOml SIK
KUTalChKa MOJIENIb XapaKTEPU3YEThCS BHUCOKMM pIBHEM JEpXKABHOI yd4acTi y
¢iHaHcyBaHHI 1U(POBOI MOJAEpHI3alli, PO3BUTKY CTpPATEriYHUX TEXHOJOIINH Ta
CTUMYJIFOBaHHI 1HHOBAILIITHOI aKTUBHOCTI Y€pe3 CUCTEMY IMOAATKOBUX 1 (DIHAHCOBHX
npedepentiit [9]. Yei 3a3HaveHi Miaxoau CBIIYaTh MPO Te, MO caMme (QicKaibHa
MOJIITUKA BUCTYIA€ OJHUM 13 KJIIOYOBUX 1HCTPYMEHTIB 3a0€3M€YeHHs] MI>KHAPOJHOI
KOHKypeHTocnpoMokHOCT1 IT-cexTopy.

Boanouac peopmyBanHs QickaqbHOTO cepeoBuIla i po3BUTKY IT-cexropy B
VYkpaiHi cynpoBOIKY€ETbCS HU3KOIO CUCTEMHUX OOMEXEHb. 3 OJHOrO OOKY, Jep:KaBa
3aIlikaBjeHa y PO3MIMPEHHI TOJATKOBUX CTUMYJIB, WIATPUMII 1HHOBAIIHHOI
JISTBHOCTI Ta (POpMyBaHHI KOHKYPEHTHHUX YMOB JUIsl TEXHOJIOT1YHOTO Oi3Hecy. 3
iHImoro OOKy, CcydyacHa MOJeNb OOpProBOi MOMITHKKA YKpaiHU 3HAYHOK MipOIO
0a3yeThCsl Ha aKTUBHOMY 3allydy€HHI 30BHIIIHBOTO (DiHAHCYBaHHS, IO Mependadae
HEOOXIJHICTh JOTPUMaHHS BUMOI MDKHApOAHMX KPEAMTOPIB 1 MapTHEpIB y cdepi
¢ickanbHOI KOHCOMIAANIi. YIPOIOBXK OCTaHHIX POKIB Taki BUMOTH Jenajil Ouiblie
OpIEHTOBAH1 HA MOCHWJICHHS MOJATKOBOI AUCIUILUIIHUA Ta PO3MIMPEHHS JOX1AHOI 06a3u
Oro/KeTy, 10 (opMye CBOEPIIHY AUXOTOMIIO MK TOTpeOor ctumysitoBaHHs IT-
CEKTOpYy Ta HEOOXI1JIHICTIO 3a0e3neueHHs (iCKaIbHO1 CTIMKOCTI AepkaBu [11].

Takum uynHOM, (POPMYBaHHS COPHUSITIMBOTO (PICKAIBHOTO CEPEAOBHINA BUCTYIIA€
OJTHUM 13 KJITFOUYOBUX YMHHHUKIB 320€3IEUCHHS JOBIOCTPOKOBOTO po3BUTKY IT-cekTopy
Ta MOCWJICHHS MOro MyJIbTHILTIKATUBHOTO BIUIMBY Ha €KOHOMIKY YKpainu. CBITOBHIA
JIOCBiJ] CBITYUTH, 1[0 CaMe MOJIaTKOBI CTUMYJIH, MIATPUMKA 1HHOBAIIHOT AISTTLHOCTI
Ta  CTaOUTBbHICTh  (PICKAJIBHOI  TMOJITUKA  3HAYHOK  MIPOI0  BU3HAYAIOTH
KOHKYPEHTOCTIPOMOKHICTh TEXHOJIOTTYHUX FOPUCAUKINHN Y TI00ATEHOMY CEpPEOBHIIIL.
Bomnouac mms Ykpainum mnpoOiiema BIOCKOHAJEHHS (DICKaJIBHOTO CEpEeOBHINA
VCKIIQIHIOETbCA ~ HEOOXINHICTIO  TNOe€aHaHHA  ctumyiatoBaHHs  IT-chepu 13
3a0e3nedyeHHs M (pickaabHOI Ta OOpProBoi CTIMKOCTI JAepXaBu. 3a TaKUX YMOB
MEPCIICKTUBHUM  HAmpsMOM  JCp)KaBHOI IOJITHKA Ma€ CTaTh (POPMYBaHHS
30a71aHCOBAHOT CUCTEMH MOJATKOBUX CTUMYJIIB, OPIEHTOBAHOI HE JIUIIE HA MIATPUMKY
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mOTOYHOI JisibHOCTI IT-013Hecy, ane 1 Ha po3BUTOK iHHOBAIIM, R&D Ta po3mmpeHHs
MOJIaTKOBO1 0a3M y TIOBIOCTPOKOBIN MEPCIIEKTHBI.
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Introduction

Foreign language education is no longer limited to the explanation of grammar
rules, translation exercises and memorization of vocabulary lists. In a digital society,
language is learned through action, communication, collaboration and constant contact
with authentic materials. A modern learner does not want to be a passive listener. He
or she expects movement, feedback, visual support, flexible tasks, real-life situations
and a clear connection between classroom language and everyday communication.
This expectation is changing the professional role of the foreign language teacher and
making interactive technologies a necessary element of modern methodology.

The rapid development of digital platforms, mobile applications, cloud services,
online classrooms and artificial intelligence tools has created a new educational
environment. It is now possible to organize a vocabulary game in Kahoot, collect ideas
on Padlet, conduct a formative assessment through Google Forms, create a
collaborative project in Google Classroom, practise pronunciation with speech
recognition, and use generative Al for drafting, adapting or checking learning
materials. These tools do not make the teacher less important. On the contrary, they
require a more thoughtful, methodologically strong and digitally competent teacher
who can select a tool for a real pedagogical purpose, not simply for decoration.

International documents emphasize that digital transformation in education should
be guided by human values, safety, equity and pedagogical meaning. UNESCO notes
that generative artificial intelligence should be used within a human-centred approach
and that education systems must protect learners from risks related to privacy, bias and
uncritical dependence on automated content [1, p. 12]. The European DigCompEdu
framework also stresses that digital competence of educators includes not only
technical skills, but also the ability to design learning, support learners, assess progress
and empower students through technology [2, p. 16]. Therefore, the discussion about
interactive technologies in foreign language education is not about gadgets. It is about
the quality of teaching, communication and learner development.

The relevance of this topic is especially strong in teacher education. Future foreign
language teachers must be prepared to work with students who live in an information-
rich world. They need to understand how technology can support listening, speaking,
reading, writing, vocabulary development and intercultural communication. They also
need to know the limits of technology, because not every digital activity is
automatically interactive, and not every interactive task leads to language growth. The
purpose of this article is to analyze the pedagogical value of interactive technologies
in modern foreign language education and to show how they can be used in a lively,
practical and responsible way.
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Interactive technologies as a change in the logic of language learning

Interactive technologies are often understood as digital tools that allow learners to
communicate, respond, create, collaborate and receive feedback. However, the deeper
meaning of interactivity is not only technological. Interactivity is a pedagogical
principle. It means that learning is built through active participation, dialogue,
exchange of ideas, problem solving and reflection. In foreign language education this
principle is extremely important because language competence is formed only when
learners use the language, make choices, negotiate meaning and receive meaningful
feedback.

Traditional foreign language teaching often followed a linear model: the teacher
explains, students listen, then they complete exercises and reproduce the correct
answer. This model may help with certain forms of accuracy, but it rarely creates
enough communicative practice. Interactive learning changes this logic. It places
students inside a task where they must speak, write, ask, respond, compare, agree,
disagree, search for information and present results. The teacher becomes an organizer
of communication and a designer of learning situations. The classroom becomes closer
to a social space where language 1s used for a purpose.

The OECD Digital Education Outlook underlines that digital education should be
connected with effective governance, quality resources and equitable access, not with
uncontrolled technological enthusiasm [3, p. 24]. This idea is important for foreign
language teaching. A platform is useful only when it helps the learner achieve a
language goal. For example, a quiz is valuable if it helps students remember vocabulary
and notice mistakes. A chatbot is valuable if it supports speaking or writing practice.
A digital board is valuable if it helps students organize ideas and interact with
classmates. Without a language goal, technology becomes noise.

In this sense, interactive technologies should be integrated into the lesson as part
of methodology. The teacher must ask several questions before using any tool: What
skill does it develop? How much language will students produce? Will they receive
feedback? Will weaker students be supported? Will stronger students be challenged?
Is the task safe, ethical and accessible? These questions protect the lesson from
superficial digitalization. They help the teacher move from simply using a platform to
building a real interactive learning environment.

Digital tools for communicative competence

Communicative competence remains the central goal of foreign language
education. It includes grammatical accuracy, vocabulary range, sociolinguistic
appropriateness, discourse organization and strategic ability to continue
communication when difficulties appear. Interactive technologies can support all these
aspects because they make language practice more frequent, varied and realistic.
Students can work with authentic video, join online discussions, record speech, create
digital stories, complete collaborative writing tasks and communicate in simulated real-
life situations.

Kahoot and Quizizz are widely used for vocabulary and grammar practice. Their
strength is not only in competition or bright design. Their methodological value lies in
immediate feedback, repetition and emotional involvement. A well-prepared quiz can
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help learners review new words, recognize collocations, compare grammar forms and
discuss mistakes. The teacher can pause after difficult questions and ask students to
explain why one answer is correct and another is not. In this case, a quiz becomes not
just a game, but a short diagnostic conversation.

Quizlet is useful for vocabulary learning because it allows students to practise
words through flashcards, matching, writing and testing modes. Vocabulary is one of
the most demanding areas of language learning because it requires regular repetition.
Digital flashcards make this repetition easier and more individual. Students can practise
at their own speed, return to difficult words and use sets created by the teacher or by
the group. However, the teacher should not limit vocabulary work to isolated words.
After digital practice, learners should use new vocabulary in sentences, dialogues, role
plays and short written tasks.

Padlet, Jamboard alternatives, Miro and other collaborative boards are effective for
brainstorming, project work and reflection. For example, before reading a text about
environmental problems, students can post associations, questions and predictions on
a digital board. After reading, they can add key ideas, unknown words and personal
reactions. This creates visible thinking. It also gives quieter students a chance to
participate because they can write before speaking. In multilingual or mixed-level
groups, such tools help balance participation.

Google Classroom and Microsoft Teams support the organization of blended
learning. They allow the teacher to share materials, collect assignments, give
comments, manage deadlines and continue communication outside the classroom. The
real advantage of such platforms is continuity. A foreign language cannot be mastered
only during two or three classroom hours per week. Students need structured
independent work. A digital classroom helps connect classroom activities with home
practice, formative assessment and teacher feedback.

Artificial intelligence has added a new layer to interactive foreign language
education. The British Council report on artificial intelligence and English language
teaching notes that Al is already being used globally for lesson preparation, language
practice, feedback and learner support, while also raising questions of accuracy, ethics
and teacher training [4, p. 7]. Tools such as ChatGPT, Grammarly, Deepl. Write,
speech recognition applications and adaptive learning systems can support students in
writing, speaking, vocabulary development and self-correction. Yet they must be used
critically. Al can support learning, but it should not become a machine that does the
learner’s thinking instead of the learner.

Artificial intelligence and the new culture of feedback

Feedback is one of the strongest factors in language learning. Students need to
know what they did well, where they made mistakes and how they can improve. In
traditional classrooms, teachers often do not have enough time to give detailed
feedback to every learner after every task. Artificial intelligence tools can partly solve
this problem by providing immediate suggestions on grammar, vocabulary, spelling,
punctuation, style and sometimes pronunciation. This does not replace teacher
feedback, but it creates an additional layer of support.
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For writing skills, Al-based tools can be used in several ways. A student may write
a paragraph, check it with Grammarly or a similar tool, compare the original and
corrected versions, and then explain three changes. Such a task is much more useful
than simply pressing “accept all corrections”. It turns automated correction into
reflection. The learner begins to notice patterns: missing articles, wrong prepositions,
weak word choice, sentence fragments or punctuation problems. This is how
technology becomes a teacher of awareness rather than a shortcut.

ChatGPT and similar language models can be used for dialogue practice,
brainstorming, text adaptation and role-play. For example, students can ask the chatbot
to act as a hotel receptionist, airport officer, interviewer or debate partner. The activity
becomes especially useful when students must prepare, perform and then evaluate the
conversation. The teacher can ask them to identify useful phrases, correct mistakes and
rewrite weak answers. The chatbot provides practice, but the teacher turns that practice
into learning.

Al can also help teachers prepare differentiated materials. A teacher may adapt one
reading text into three levels, generate discussion questions, create vocabulary
exercises or produce role cards for speaking activities. This is important because
foreign language classrooms often include learners with different levels, speeds and
interests. Differentiation 1s difficult when the teacher works alone. Al can reduce
routine preparation time, but the teacher must still check accuracy, cultural
appropriateness and linguistic level. Automated content should never enter the
classroom without human review.

There are also risks. Al may produce false information, unnatural examples, biased
content or answers that are too polished for a student’s real level. It can also encourage
academic dishonesty if learners submit machine-generated texts as their own.
UNESCO warns that educational institutions need clear rules for privacy, safety and
responsible use of generative Al [1, p. 18]. In foreign language teaching, the best
response is not to ban Al completely, but to design tasks that require process evidence:
drafts, oral explanation, peer discussion, reflection and in-class performance. This
makes learning visible and reduces the temptation to outsource the whole task to a
machine.

Practical model of using interactive technologies in a foreign language lesson

A practical foreign language lesson with interactive technologies should follow the
natural logic of learning: motivation, input, practice, production, feedback and
reflection. At the motivational stage, the teacher can use Mentimeter, Kahoot or a short
digital poll to activate prior knowledge. At the input stage, students may work with
video, audio, an interactive presentation or a short reading text. At the practice stage,
they can complete vocabulary and grammar tasks through Quizlet, LearningApps or
Quizizz. At the production stage, they should create something meaningful: a dialogue,
a presentation, a podcast, a digital poster, a written opinion or a mini-project. At the
reflection stage, they evaluate what they learned and what they still need to improve.

For example, in a lesson on the topic “Travelling”, the teacher may start with a
Mentimeter question: “What problems can happen during a trip?” Students write
answers such as lost luggage, delayed flight, wrong hotel booking or language barrier.
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Then the teacher introduces useful vocabulary through Quizlet. After that, students
listen to a short airport dialogue and identify key phrases. In pairs, they practise a role-
play where one student is a passenger and the other is an airport officer. Then they use
ChatGPT as an additional role-play partner to practise another situation. Finally, they
write a short travel complaint and check it with an Al writing assistant. The lesson is
interactive because students move from recognition to real language use.

Another example is a lesson on “Environmental problems”. Students first post their
associations on Padlet. Then they read a short article and identify causes, effects and
possible solutions. In groups, they prepare a digital poster in Canva and present it in
English. The audience asks questions, and the group must answer. After the
presentation, students complete a short reflection form in Google Forms: what new
vocabulary they used, what was difficult, how well the group worked and what they
would improve. This structure combines collaboration, language production, digital
creativity and reflection.

Project-based learning is one of the most powerful ways to integrate interactive
technologies. A project gives students a reason to use language for communication,
research and presentation. They may create a tourist guide, record an interview, design
an English-language school campaign, prepare a podcast about student life or build a
mini online course. In such work, technology is not the center. The center is the
communicative task. Technology provides tools for searching, creating, editing and
sharing. This corresponds to task-based and communicative approaches in language
teaching, where meaning and purposeful communication are more important than
isolated mechanical drills [5, p. 78].

The teacher should also plan assessment carefully. It is not enough to give a mark
for a beautiful presentation. Assessment criteria should include language accuracy,
vocabulary use, fluency, interaction, content relevance, creativity and teamwork.
Digital rubrics can help make assessment transparent. Peer assessment can also be
useful, but students need clear rules: feedback should be respectful, specific and
connected with criteria.

Experimental basis and observed results

The practical value of interactive technologies can be seen through experimental
work conducted in the context of professional preparation of future foreign language
teachers. The experimental work was organized at South Kazakhstan Pedagogical
University named after Ozbekali Zhanibekov among students of the educational
program “Foreign Language: Training Teachers of Two Foreign Languages”. The
purpose of the experiment was to identify how systematic use of interactive
technologies influences future teachers’ readiness to apply digital tools in foreign
language teaching.

The experiment included three main stages: diagnostic, formative and control. At
the diagnostic stage, students’ initial level of readiness was studied through
questionnaires, tests, observation and practical tasks. The questionnaire identified
motivation and attitude toward interactive technologies. The test measured theoretical
knowledge about digital pedagogy and interactive methodology. Observation showed
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how confidently students used tools in real tasks. Practical assignments required
students to design a short digital activity for a foreign language lesson.

Four criteria were used for evaluation: motivational, cognitive, operational and
reflective. The motivational criterion measured interest in using technologies and
understanding of their pedagogical value. The cognitive criterion measured knowledge
of interactive tools, digital platforms and methodological principles. The operational
criterion measured practical ability to create quizzes, digital tasks, online discussions
and lesson fragments. The reflective criterion measured the ability to analyze one’s
own work, accept feedback and plan improvement. Each criterion was assessed at three
levels: high, medium and low.

At the formative stage, students participated in workshops, training sessions,
microteaching and group projects. They created vocabulary sets in Quizlet, quizzes in
Kahoot and Quizizz, collaborative boards in Padlet, visual materials in Canva,
assignments in Google Classroom and Al-supported writing and speaking tasks. Each
activity was connected with a real language aim. For example, students did not simply
create a quiz; they explained what vocabulary it practised, what feedback it gave and
how it prepared learners for communication. They did not simply use ChatGPT; they
designed a speaking scenario and then analyzed the quality of interaction.

Microteaching was especially important. Students prepared short lesson fragments
and taught them to their peers. After each fragment, feedback was provided according
to criteria such as clarity of objectives, appropriateness of the tool, student
involvement, language output, feedback quality and reflection. This helped future
teachers understand that interactive technologies require classroom management,
timing, instructions and pedagogical logic. A tool can be modern, but if instructions
are unclear, the activity fails.

At the control stage, the same diagnostic methods were used again. The results
showed clear positive dynamics. Before the experiment, 25% of students demonstrated
a high level of readiness, 50% were at a medium level and 25% were at a low level.
After the formative work, the high level increased to 70%, the medium level was 25%
and the low level decreased to 5%. The strongest improvement was observed in
operational and reflective components. Students became more confident in creating
digital tasks, choosing tools according to lesson aims and explaining their
methodological decisions.

These results show that interactive technologies are most effective when future
teachers learn them through practice. It is not enough to tell students about Kahoot,
Padlet or AI tools. They need to use them, make mistakes, teach small lesson
fragments, receive feedback and improve. In this way, digital competence becomes
part of professional competence. The experiment also confirmed that motivation grows
when students see a real connection between technology and better communication in
the classroom.

Methodological conditions for effective implementation

The successful use of interactive technologies depends on several methodological
conditions. The first condition is goal orientation. Every digital activity must serve a
concrete language objective. If the aim is to develop speaking, the tool should create
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oral interaction. If the aim is vocabulary retention, the tool should provide repetition
and meaningful use. If the aim is writing, the tool should support drafting, editing and
reflection. The teacher should avoid the common mistake of using technology only
because it looks modern.

The second condition is balance between digital and human interaction. Foreign
language learning is a human process. Students need eye contact, emotion, humour,
spontaneous reaction, cultural explanation and real communication with classmates
and teachers. Digital tools should increase these interactions, not replace them. A good
interactive lesson often combines online and offline work: students answer a digital
poll, then discuss answers in pairs; they write on Padlet, then present orally; they check
a text with Al, then explain corrections to a partner.

The third condition is accessibility. Not all students have the same devices, internet
connection or digital experience. Therefore, the teacher should choose platforms that
are simple, free or easily accessible. Instructions should be clear and short. If possible,
tasks should have alternatives. For example, if a student cannot access a platform, he
or she can complete the same task in a notebook or work with a partner. Equity is an
important part of digital pedagogy.

The fourth condition is digital ethics. Students must understand what is allowed
and what is not allowed when using Al and online resources. They should know that
copying generated text without analysis is not learning. They should learn to cite
sources, protect personal data and check information. Teachers should create
transparent rules: Al may be used for brainstorming, language checking and practice,
but the final answer must show the learner’s own thinking. This position is more
realistic than pretending that Al does not exist.

The fifth condition is teacher training. The DigCompEdu framework shows that
educators’ digital competence includes professional engagement, digital resources,
teaching and learning, assessment, learner empowerment and support for learners’ own
digital competence [2, p. 19]. This means that teacher education programs should
include not only technical workshops, but also methodology: how to design digital
tasks, how to evaluate online work, how to support students with different levels and
how to use technology critically.

The sixth condition is reflection. After using any interactive tool, the teacher should
ask: Did students speak more? Did they understand better? Did the tool save time or
waste time? What difficulties appeared? What should be changed next time? Reflection
prevents mechanical use of technology and turns classroom experience into
professional growth.

Discussion

Interactive technologies have changed the atmosphere of foreign language
education. They make lessons more dynamic, visual and student-centered. They allow
learners to practise more often, receive quicker feedback and take part in tasks that are
closer to real communication. They also help teachers organize differentiated learning,
blended courses, formative assessment and project work. However, the main value of
interactive technologies is not speed or novelty. Their main value is the possibility to
make language learning more active and meaningful.
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At the same time, technology does not solve all problems. A boring worksheet can
become a boring online worksheet. A weak task can remain weak even if it is placed
in a beautiful platform. A teacher who does not understand the communicative purpose
of an activity may turn digital learning into button pressing. Therefore, the quality of
interactive education depends on methodology. Technology should be evaluated by the
amount and quality of language practice it creates.

Modern foreign language education should not choose between traditional and
digital methods. The strongest approach is integration. Explanation, reading, writing in
notebooks, face-to-face discussion and teacher correction remain important. Digital
tools add flexibility, visualization, collaboration, feedback and access to authentic
resources. A wise teacher uses both. The question is not “traditional or digital?” The
question is “What combination helps students learn better?”

The rise of artificial intelligence makes this discussion even more serious. Al can
become a personal tutor, a dialogue partner, a writing assistant and a material generator.
It can also become a source of laziness, plagiarism and shallow thinking. The
difference depends on pedagogical design. If students use Al to avoid learning, the
result 1s negative. If they use Al to practise, compare, revise, explain and reflect, the
result can be positive. Thus, Al literacy should become part of foreign language teacher
training.

The future of foreign language education will probably be hybrid: human teacher,
digital platforms, Al support, collaborative tasks and authentic communication. In this
future, the teacher’s role becomes more complex and more valuable. The teacher must
be a methodologist, facilitator, digital curator, ethical guide and language expert.
Interactive technologies do not remove this responsibility. They make it more visible.

Conclusion

Interactive technologies are an important part of modern foreign language
education because they correspond to the communicative nature of language learning.
They help students participate actively, practise language in meaningful situations,
receive feedback and develop autonomy. Tools such as Kahoot, Quizizz, Quizlet,
Padlet, Google Classroom, Canva and Al-based applications can support vocabulary,
grammar, speaking, writing, project work and reflection.

The analysis shows that interactive technologies are effective only when they are
used with a clear pedagogical purpose. The teacher should not use a tool simply
because it is popular. Each digital activity must be connected with a language aim,
learner needs and assessment criteria. The strongest learning effect appears when
technology supports communication, collaboration, creativity and reflection.

The experimental work with future foreign language teachers demonstrated that
systematic training in interactive technologies can significantly increase professional
readiness. The growth of high-level readiness from 25% to 70% shows that students
become more confident and competent when they learn digital tools through practice,
microteaching and feedback. This proves the need to include interactive methodology
and Al literacy in teacher education programs.

In conclusion, interactive technologies should be viewed not as an external addition
to foreign language teaching, but as a natural part of contemporary pedagogy. They do
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not replace the teacher and do not reduce the importance of human communication.
They strengthen the teacher’s ability to create a flexible, engaging and learner-centered
environment. The future belongs not to technology itself, but to teachers who can use
it wisely, ethically and creatively.
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3D MODELING AS AN ELEMENT OF STEAM
EDUCATION AND SOFT SKILLS DEVELOPMENT

Taras 1.
Ph.D., Associate Professor
Ivano Frankivsk National Technical University of Oil and Gas

The modern education system should focus not only on the acquisition of
theoretical knowledge but also on the development of digital literacy, creativity, critical
thinking, communication, and teamwork skills [1]. In this context, STEAM education,
which integrates science, technology, engineering, arts, and mathematics into a unified
educational environment, is becoming increasingly important [2]. This approach
encourages interdisciplinary learning and prepares learners for the challenges of the
digital society.

One of the most effective tools for implementing the STEAM approach is 3D
modeling. It combines theoretical knowledge with practical activity, develops spatial
thinking, and encourages project-based learning. The use of 3D technologies in
education contributes to the formation of both professional competencies and soft skills
such as communication, collaboration, responsibility, leadership, adaptability, and
problem-solving [3]. In addition, 3D modeling increases learner engagement by
allowing students to visualize ideas and create interactive digital objects.

The rapid development of digital technologies and the growing demand for
specialists with digital design and teamwork skills determine the relevance of this
study. Today, knowledge of digital modeling is required in many fields, including
engineering, architecture, medicine, design, and manufacturing. Importantly, 3D
modeling can be effectively taught to different age groups, including lyceum students,
university students, and adult learners, ensuring continuity of education and adaptation
to the modern digital environment.

Modern Ukrainian and international researchers emphasize that the integration of
digital technologies into education promotes creativity, research abilities, and practical
thinking [2]. Studies also show that creating three-dimensional models improves
understanding of complex concepts, develops spatial imagination, and strengthens
digital competence [4]. At the same time, project-based work in 3D environments
contributes to the development of communication, critical thinking, collaboration, and
presentation skills [5].

The study was based on the analysis of scientific and methodological literature,
observation, learner questionnaires, and evaluation of project outcomes. Training in
3D modeling was conducted among three groups of participants: lyceum students,
university students, and adult learners attending non-formal education courses.
Software tools included SolidWorks, Inventor, and Fusion, selected according to
participants’ age, educational goals, and training level.

The practical part of the study focused on identifying the impact of 3D modeling
on soft skills development. Lyceum students performed introductory and creative
tasks, including the creation of simple three-dimensional objects. During the training
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process, increased learning motivation, creativity, and collaboration skills were
observed. Group activities encouraged communication and responsibility for shared
results.

University students completed more complex interdisciplinary projects requiring
the application of knowledge in computer science, mathematics, and technical
disciplines. Such tasks contributed to the development of analytical thinking, problem-
solving abilities, and independent decision-making skills. Students also improved their
ability to present project outcomes and work effectively in teams.

For adult learners, 3D modeling became an important tool for professional
development and digital competence improvement. Many participants viewed 3D
technologies as an opportunity for retraining or expanding professional skills. Practical
tasks helped develop adaptability, self-learning abilities, and confidence in using
digital tools in professional activities.

The study showed that 3D modeling positively affects soft skills development
across all age groups. The most significant outcomes included improved creativity,
communication, teamwork, critical thinking, adaptability, and digital literacy. Adult
learners also reported increased readiness for professional changes in the context of
rapid digitalization.

It was also found that project-based learning with 3D modeling increases
motivation to learn and supports professional orientation. Thus, 3D modeling is an
important component of modern STEAM education and an effective tool for
developing soft skills. Although teaching methods and software vary depending on
learners’ age and experience, positive educational outcomes were observed in all
participant groups.
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HAYKOBO-JOCJ/IIAHA POBOTA AK YNHHUK
©®OPMYBAHHS KOHKYPEHTOCITPOMOZKHOCTI
MAUBYTHIX ®AXIBIIIB

KpaBuenko Ouabra JleoniniBua,
KaHIUJAT TeAaroriYHuX HayK
KpuBopizbkuii qepkaBHUM MeAaroriayHuil yHIBEpCUTET

CyyacHi crpaTerii pO3BUTKY OCBITHBOTO Ta BHUPOOHHUYOrO CEpeIOBHUIIA
OpIEHTOBAHI Ha MATOTOBKY (haxiBIIiB, SKi BOJOAIIOTh HABUUYKAMH HayYKOBOTO aHaJI3Yy,
3MaTHI CaMOCTIMHO TeHEepyBaTH IHHOBAIlIMHI 17ei Ta e(QEeKTUBHO 3/1HCHIOBATH
HayKoBui mommyk [1, ¢. 9]. ¥V 1boMy KOHTEKCT1 CUCTEMHE 3aJly4eHHS CTYACHTIB JI0
HayKOBO-JIOCIIIHOI pOOOTH BUCTYNAE MOTYKHUM IMEIaroriyHuM 1HCTPYMEHTOM, IIO0
no3Bosisie  (hopMyBaTH cHelianbHl IpodeciiiHi KOMIIETEHTHOCTI Ta € Ba)XJIHUBOIO
YMOBOIO CTaHOBJICHHSI KOHKYpEeHTOCHpOMOKHOTO (haxiBug. EdexTuBHICTh peanizarii
IIbOTO 3aBJaHHS Oe3MocCepeHbO 3aJICKUTh BIJ OpraHizaiii HaBYaHHS, Y SKOMY
HAayKOBO-JOCTiHa po0OOTa I1HTErpy€e IIiIl, 3aBJaHHA Ta HAIpsSMH OCBITHBOI,
ayJUTOPHOI Ta M03ayAUTOPHOI AISUTBHOCTI MAaMOYTHIX CIICIIaiCTIB; B3a€EMOY3TOIKYE
dbopmu, MeTOAM W TEXHOJIOTIT HaBYaHHS;, 3a0e3Meuy€e MOCHiI0BHE Ta CUCTEMAaTUYHE
3JIy4eHHS CTYJICHTIB 0 HAYKOBOI JISJIbHOCTI Ha PI3HUX €Talax IiJrOTOBKH SIK ITiJT
Jac 3aHATh, TaK 1y M03aHaBYaIbHUM yac [2, ¢. 160].

HaykoBo-nmociigaa poboTa € BaXIMBOIO CKJIAI0BOI MpodeciiiHoi MiAroTOBKU
MaOyTHIX (paxiBI[iB 3 TEXHOJIOTIT XapuyBaHHs, €HEKTUBHUM YHHHUKOM (POpMyBaHHS
1 PO3BUTKY iX OCOOMCTICHOTO Ta TBOPUOTO MoTeHIany [3, c. 148]. YuacTh cTyneHTIB
y HAyKOBO-JIOCHIJHIM pOOOTI CIHpHUsi€ PO3BUTKY KPEATUBHOTO Ta KPUTUYHOTO
MHUCJICHHS, 1HIUBIAyalbHUX 3A10HOCTEH, 1HINIATUBHOCTI, HAyKOBOI IHTYIllli Ta
3arajibHOi KyJbTYpH MUCJICHHS [4, ¢. 272]; MIIABUIIYE SKICTh Ta €(DEKTUBHICTh IXHBOT
MIITOTOBKX, MOTHBAIII0 JO HaBYaHHsS, IMI3HABAIbHY aKTUBHICTH [5, c. 140];
3abe3neuye I[I/IBCpFeHTHICTB Ta acOIIaTUBHICTh MUCJIEHHS, ()OPMYBaHHS 31aTHOCTEH
70 CaMOCTIHHOTO pO3B’sI3aHHS HAyKOBHX 1 BHPOOHMYMX 3aBIaHb, a TaKOX
3aCTOCYyBaHHA y TpodeciiHiil MisSIBPHOCTI IHHOBAIIMHMX HAyKOBHX JOCATHEHb [3,
c. 150].

Cepen mpOBIHMX MOTHUBYIOUMX YHHHHUKIB HAYKOBO-IOCIIJIHOI JiSIBHOCTI
MaiOyTHIX (paxiBI[IB Xap4yOBOi rajgy3li BH3HAYAEMO TaKl: CAMOCTIMHHMMA TIOIIYK Ta
1HTepHpeTallisi HOBOro maTepiany; aHami3 (pakTiB, KOHIIEMIIH, METOIB 1 MOJETEH;
BCTAHOBJICHHSI Ta 3aCTOCYBAaHHsS IHHOBAIIMHMX a0o0 aJbTEPHATHBHUX CIOCOOIB
PO3B’s13aHHS 3aBJaHb 1 MPOOJIEM; aKTyali3allis IHTepecy 10 MIPOBEACHHS TOCIIKEHb;
HAsBHICTh MOXJIMBOCTEH Jii OOMIHY QyMKaMH 3 IHIIMMH 3700yBadyaMu OCBITH,
eKCIepTaMu, MpeICTaBHUKAaMU O13HECY Ta HAyKOBOK CHUIHHOTON); HaJIaroJKEHHS
CHiBIpall 3 BHUKJIaJadyaMHd ¥ (axiBUSIMH 3 BUPOOHHUITBA Yy MPOLECI TOCIHIIKEHHS;
BUSIBJICHHS 1 TIO/I0JIAHHSI PUYWH BJIACHOT HEYCIIITHOCTI 400 JUCOHAHCY B HAYKOBOMY
MOIIYKY; TparHeHHs J0 CaMOPO3BUTKY, CaMOBJIOCKOHAJICHHS Ta aKTHUBHOI
JTOCITHUAIILKOT AisTIBHOCTI [6; 7, ¢. 235].
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HaykoBo-nmocaiHy JisfIbHICTh i 4Yac TMIATOTOBKM MauWOyTHIX (axiBIiB 3
TEXHOJIOT1i XapuyBaHHsI JIOIIJILHO peaTi30ByBaTH 3a TAKUMH Hampsimamu [6]:

— HayKOBO-J0CHigHA po00Ta, 10 € HEBIJI' EMHOIO CKJIAJIOBOIO OCBITHROTO MIPOIIECY,
nepeadaueHa KajleHAapHO-TEMaTUYHUMY, HAaBUAJbHUMHU TUTAHAMH Ta TPOTPaMaMH,
MIPOBOJIUTHCSA TIiJT METOJUYHUM KEPIBHHUIITBOM BHIKJIAJadiB Ta € O00OB’SI3KOBOIO IS
BCiX 3700yBaviB OCBITH (HAMMCAHHSI KYypPCOBUX, JUIUIOMHUX, KBaTi(PiKaiifHUIX poOIT;
BHUKOHAHHS 3aBJIaHb JIa0OPAaTOPHUX, TPAKTHUHUX, CEMIHAPCHKUX, CAMOCTIMHUX POOIT;
OpOBElICHHS  J1a00opaTOpHUX  JOCIHIKEHb 1  J1abOpaTOpHOrO  MPaKTUKYMY;
BUKOPHUCTAHHSI METO/IIB HAYKOBO-TEXHIYHOTO MPOTHO3YBAHHS B OCBITHROMY TPOIIECI;
HAyKOBa MISUIBHICTH IMiJl Yac JCKIIAHUX 3aHATTAX, BUBUCHHS TEOPETUYHHX OCHOB
METOIMKH Ta OpraHi3allii MpOoBEICHHSI HAyKOBUX JOCIIKEHb MPHU peatizaliii OKpeMHux
komrioHeHTiB, OIIII Too);

HaykoBo-nmocaigny AisbHICTH IIJT 4Yac TMIATOTOBKM MaHOyTHIX (axiBIlB 3
TEXHOJIOT1i XapuyBaHHs JOIIJILHO peaTi3oByBaTU 3a TAKUMHU Hampsimamu [6]:

— HayKOBO-A0CIigHA poOOTa, III0 € HEB1JI EMHOIO CKJIaJ0BOIO OCBITHHOTO IIPOIIECY,
nepeadaueHa KajaeHIapHO-TEMaTUYHUMY, HAaBUAJLHUMHU TUTAHAMH Ta TPOTPaMaMH,
MIPOBOAUTHLCA 1]l METOJMYHUM KEPIBHUIITBOM BHUKJIaJadiB Ta € 00OB’SA3KOBOIO JJIS
BCiX 3/100yBayiB OCBITH (HAMCaHHS KypCOBHX, TUIUIOMHUX, KBai(iKa[iiHUX pOOIT;
BUKOHAHHS 3aB/IaHb JJa0OPATOPHUX, MPAKTUYHUX, CEMIHAPCHKUX, CAMOCTIMHUX POOIT;
MPOBEACHHS  JAa0OpaTOPHUX  JOCIIKEHb 1  J1abOpaTOpHOroO  MPaKTUKYMY;
BUKOPUCTAHHS METO/IIB HAYKOBO-TEXHIYHOT'O MPOrHO3YBaHHS B OCBITHHOMY IPOIIEC;
HAyKOBa JIISUTbHICTh Ha JIEKIIMHUX 3aHATTSAX, BUBUCHHS TECOPETUYHUX OCHOB METOIUKH
Ta opraHizaiii NpPOBEJEHHS HAYKOBUX JOCIIDKEHb IMiJ 4Yac peaii3aiili OKpeMHux
KOMIIOHEHTIB OCBITHBOT ITPOTrpaMu TOIIIO);

— HayKOBO-ZIOCHigHA po0O0Ta, IO 3AIMCHIOETBCA y T103aayJUTOPHHUN dac
(misUTBHICTH HAYKOBO-TBOPYMX TOBAPUCTB, HAYKOBUX JabopaTopidf; ydacTh Y
MPEAMETHUX Ta MPOOJEMHHUX TpyIax Ta TYPTKax, TPAaHTOBUX Iporpamax, HayKOBHX
TOCTIKEHHAX 3a JIepPKOIOKETHOIO, TOCIJOTOBIPHOIO TEMAaTHKOIO; ITiTOTOBKA
HAayKOBUX CTaTeW, JOMOBIJIEH, MOBIAOMIIEHb; PO3pOoOKa Ta peainizailis aBTOPCHKHUX
MIPOEKTIB, IPOrpaM; HalaHHsI €KCIEPTHOI OI[IHKH, (DaKyJIbTaTUBHI (POPMU HABYAHHS;
y4acThb CTYAEHTIB y JTOCIIIHULIBKINA JISJIbHICTh HAYKOBUX IIKLI TOIIO);

— HayKOBO-OpraHi3auiiiHi 3axoau (y4acThb CTYJEHTIB Y TBOPYHMX KOHKYpcCax,
KOH(epeHLIsIX, HAayKOBO-HABYAJILHUX CEMiHapax, OJIIMIIaaax, TYypHIpax; poborta
MAH VYxkpaiau; HayKOBO-JIOCTiHA MiSUTBHICTH 3TIAHO 3 1HAWBIAYaJbHUM IIJIAHOM
BUKJIa/laya, MJIAaHOM POOOTH  CTYJEHTCHKOTO HAyKOBOTO TOBAapUCTBA; 3ax0]U
MDKBY31BCHKOTO Ta MI>KHAPOJIHOTO CITIBPOOITHHUIITBA);

— peami3amisi  €JIE€MEHTIB  HAyKOBO-JAOCTIAHOI  JISIBHOCTI  (BUKOHAHHS
IHIUBIAYaJIbHUX HAyKOBO-JOCIIAHUX 3aBJaHb, HaBYaJbHO-HAYKOBUX ITPOCKTIB,
3aBAaHb  JOCHIJHUIILKOTO THWITY, IO YPI3HOMAHITHIOIOTh akKaJeMiuHi ¢opMu
oprasizaiiii OCBITHBROTO MpPOLIECY; HAIMKCAaHHS HAyKOBUX pedepaTiB, KOHTPOJIbHHX
poOIT 13 3aBJAHHSMU MNPOOJIEMHO-MONIYKOBOIO XapakTepy, CKIaAaHHS OIJISAIIB i
pedepyBaHHsT JiTepaTypHUX JDKEpEN; HAyKOBO-JOCHiAHa po0oTa T yac
criericeMiHapiB, JJIEKTOpChbka poOoTa 3100yBayiB OCBITH TOIIIO).
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— HayKoBe CHiBpOOITHUIITBO y cuctemi «3BO — BUpOOHUIITBI» (BUKOHAHHS
CTYJIEHTCHKUX JOCTIKeHB, HETUTIOBUX JOCTIAHUIILKHUX 3aBJaHb B IEP10]1 BAPOOHUYOT
MpakTUKH ab0 Ha 3aMOBIICHHS, CTYJCHTCHKI TEXHIYHI, HaBUYaJIbHO-BUPOOHUYI,
aHaJITH4HI Jaboparopii, 610po, IeHTpH Tomo) [8, ¢c. 64-65].

Cepen ymoB e(dekTHBHOTO (YHKIIOHYBaHHS TaKOi OCBITHBOI HiSTIHOCTI
BU3HAYAEMO: CHUCTEMATHYHICTh, MOCTYMOBE YCKIAQAHCHHS METOMIiB, (OopM, 3aBIaHb
HAYKOBOTO JOCHIXKEHHS, 30pI€EHTOBAHICTh MailOyTHhOro (axiBis Ha mpodeciiiHy
TUSIIbHICTB; 3a0€3MeueHHs B3a€MO/Ili B HAYKOBIH POOOTI CTYACHTIB Pi3HUX KYpCIB Ta
CIeL1aJIbHOCTEH, PO3BUTOK TBOPUYHX 00’ €IHAHB Ta KOJICKTUBIB; 1HTErpaIlisi HAYKOBOI,
HaBYaJIbHOI, BMXOBHOI CKJIQJJOBUX OCBITHHOTO MPOIECY, 3aIy4EHHS TaJTaHOBUTOI
CTYJIEHTCbKOi MOJIOZII [0 PO3B’sA3aHHS HAYKOBUX MpOOJIeM, IO MalTh BaXKJIUBE
NPUKJIaJHE 3HAYCHHS Ta 3B’ 130K 3 BUPOOHUYUM IIPOLIECOM.

Peanizariisi pi3HUX HaMpsiMiB HAYKOBO-AOCIITHOI MISIIBHOCTI MO3UTUBHO BILIUBAE
Ha (QopmyBaHHS (PaxoBHUX KOMIIETEHTHOCTEH Ta HAyKOBOTO CBITOIVISIY MalOyTHIX
(axiBIiB 13 TEXHOJOTIi XapyyBaHHS, OBOJIOAIHHS CHEIIaJbHICTIO, PO3BUTOK IX
M3HABAIBHOI, 1HTEJIEKTyalbHOI, TBOPYOI AKTUBHOCTI, 3JaTHOCTI 3aCTOCOBYBATH
HaOyTi 3HAHHS Ha MPAKTHIll, 3a0e3neuye HAOYTTs crnerudiuHuX yMiHb Ta HaBUYOK
(mOCTIAHULIBPKUX, MPOTHOCTUYHUX, J1arHOCTUYHHUX ), BOJbOBUX SKOCTEH OCOOHMCTOCTI
(HAIOJIETIUBOCTI, CaMOCTIMHOCTI, 1HIIIIATUBHOCTI, IIIJIECIPSIMOBAHOCTI  Ta
CUCTEMHOCTI); peaii3aliio 1HJIMBIAyadbHOI OCBITHBOI TPA€EKTOPIi, OCOOUCTICHOTO
MOTEHI[IaTy CTYJICHTIB, iX MEepCOHaNI3allll0 y HayIll; aJlalTalio MaOyTHIX (axiBIliB
70 BUPOOHMYOTrO cepenoBuia (TpU BUKOHAHHI OKPEMHUX HAYKOBHMX 3aBJaHb),
PO3YMIHHS COIIAJIBHOI POJIl HAYKOBIIA, aochianuka [9, ¢. 53; 10, c. 14]. Boanouac,
ynpoBakenHsa enementiB JId30 y mporieci miAroToBKM MarOyTHIX (axiBIiB 13
TEXHOJIOT1M XapuyBaHHSI 3yMOBIIIOE€ IHTETPAIlil0 HAYKOBO-AOCTIAHOI a IHINUX BHUJIB
OCBITHBOI JISTTBHOCTI 3100yBaviB y BUpoOHUYe cepenonuine [11, c. 89]. OcHoBHIMEU
dbopmMamMu Takoi aKTHBHOCTI €: po3poOJeHHs KBaliikauiifHUX poOIT (KypCOBHX,
0akajJaBpChKUX Ta MariCTepCbKUX IMPOEKTIB) Ha 0a3l MANPUEMCTB-NAPTHEPIB;
BUKOHAHHS TPUKIAAHUX JOCTIJHUX 3aBAaHb 1 TIPOBEACHHS TEXHOJIOTIYHUX
EKCIIEpMMEHTIB; a TakoX nyOniyHa ampoOauis pe3yiabTaTiB JOCHIKEHb Ha
KOH(epeHLIsIX, CeMiHapax Ta KpPyIJIMX CTOJaX Pi13HOrO PiBHS TOLIO.

TakuM YMHOM, CUCTEMHA OpraHi3allisi HayKOBO-IOCIIIHOI AISIbHOCTI MailOyTHIX
(baxiBIIIB 13 TEXHOJIOT1i XapuyBaHHs € 0a30BOI0 YMOBOIO (popmMyBaHHS iX nmpodeciitHoi
KOHKYPEHTOCTIPOMOKHOCTI Ta JOCHIIHUILIbKOT KyJnbTypu. KomriekcHa peasnizaiis
Takoi MISUTBHOCTI NUISXOM TOEIHAHHS ayJAWTOPHUX, M03aayJIUTOPHUX, HAYKOBO-
opraHizamiifHuX 3axojliB 3a0e3Mevy€e PO3BUTOK KPUTUYHOTO MHUCIEHHS Ta TBOPUYOTO
nmoTeHIiany cryfeHTiB. OcoOnMBOro 3HAYEHHSA 1€l mpoiiec HabyBae B yMoOBax
peamizaiiii JayalbHOI OCBITH, IO JIO3BOJISIE IHTETPYBATH JOCHIIHMIIBKY isUTbHICTH
3100yBadiB 0e3MocepeIHL0 Y BUPOOHUYE CEPEOBHIIE YePe3 BUKOHAHHS MTPUKIIATHUX
3aBAaHb Ha 0a3l MIANPUEMCTB-NAPTHEPIB Ta CHpPUSE iXHIA yCHIMHIA mpodeciiiHii

ajanrari.
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KOHIIENITYAJIbHI 3ACAIU 3ATAJIBHOI
MUCTEIBKOI OCBITH B YMOBAX PE©@OPMYBAHHS
YKPATHCBHKOI IKOJIN

®enopos Biradaiiit ExyapaoBuy,

3100yBay BUILOT OCBITU PiBHS «OaKagaBp»

cnemiaiabHocTi 014.13 Cepenns ocBita (My3uyHe MUCTEITBO)
KpuBopi3bkuii ep:kaBHUI Me1aroriyHuil yHIBepcUTeT. YKpaiHa

CyuacHa ykpaiHChKa IIKoJia repedyBae y cTaHi peopMyBaHHs, KOHIIENITYyalbH1
3acaad SKOi BU3HAYEHI TAKUMH HOPMATUBHUMHM JIOKyYMEHTaMU SIK : 3aKOHU YKpaiHu
«IIpo ocBity» (2017), «I1po 3aranbHy cepentio ocBiTy» (2019), «IIpo moBHy 3arajibHy
cepenHio ocBiTy» (2020), Konnernmis «HoBa ykpaincbka mkomna» (nam HYIID), (2016),
Jlep>kaBHI CTaHIAPTH MOYATKOBOI Ta 0a30B0Oi cepeaHboi ocBiTh (2018; 2020). V 1mux
JOKYMEHTaxX BHKJIAJE€HI TMPOBIOHI HANpsIMU MOJIEpHI3allil CHUCTEMHU 3arajabHOI
CEpEeIHbOI OCBITH, 30KpeMa 1 3arajJbHOI MUCTELBKOI OCBITH, CPOPMYJIbOBaHI KIIFOUOBI
NpUHIUIHY (QYHKLIIOHYBAaHHS T4 PO3BUTKY OCBITHBOI CUCTEMH B Y KpaiHI.

TeopeTnko-MeTon0I0T1YHl, KOHUENTYyallbHl 3acaau pe(opMyBaHHSA Cy4acHOI
3arajbHOT MUCTEI[LKOI OCBITH OOTPYHTOBAHO Y TPAISIX BiIOMUX YKPAiHCHKUX YICHUX
: O. Komapogcrekoi, O. JIobopoi, JI. Macoi, O. Onekcrok, I'. Ilaganku, A. Pactpurizoi,
O. Pebporoi, O. PocTroBcbkoro, B. Uepkacosa, O. 11{o1okoBo1 Ta 1HIIHX.

[IpoBigauMu HampsiMamMu pedOpMaTOPCHKUX 3MIH y CydYacHId MIKUIbHIN OCBITI
BU3HAYCHO KOMIICTCHTHICHUM, I1HTErpOBAaHUN, OCOOMCTICHO OpIEHTOBAHUU Ta
TISITbHICHO-TIPAKTUYHUN T IXOIH.

Tak, komnemenmmuichuii nioxio O3HA4a€ BBEICHHSI B CyYacHY OCBITHIO
TEPMIHOJIOTIIO  TOHSTTS «KOMIIETEHTHICThY», SKE€ BU3HAYAETHCA «SK JUHAMIYHA
KOMOiHaIlI1 3HaHb, YMIHb, HABUYOK, CIIOCOOIB MUCJIEHHS, MOTJS/IIB, IIHHOCTEH Ta
IHIIUX  OCOOMCTUX SKOCTEW, 110 BHU3HAYAIOTh 3JAaTHICTh OCOOM  YCIIIIHO
COLlaMI3yBaTUCS Ta MPOBAJUTU MOAAJIBIITY HaBUaJbHY a00 mpodeciiiHy AisIbHICThY

[1]. BinmoBimHo no xonuemniii HYII [2] 3aBmaHHSMH OCBITHBOT'O MPOIECY €
(dbopMyBaHHS B yYHIB KIIOUOBHX Ta MPEIMETHHUX KOMITETEHTHOCTEH, 3MICT SKUX Y
cepi 3arajabHOT MUCTEIBKOI OCBITH PO3KPUTO Yy HAYKOBHUX MpAIsIX Ta MOJACIHHUX
HaBUaJbHUX TPOrpaMax IHTETpoBaHOrO Kypcy «Mucrentso» JI. ApucroBoi,
O.l'aiinamaxku, O. Komaposcekoi, JI. Macon, O. Ilpocinoi ta iu. [3; 5]. Sk
M1KPECIOITh HAYKOBLI, KOMIETEHTHICTh — II€ HE MPOCTO CyMa 3HaHb, yMiHb Ta
HABHUYOK, II€ 3/IaTHICTh MOOLTTI3yBaT 3HAHHS, YMIHHS, HABUYKH, OCOOUCTICHI SKOCTI
VYHIB, XHI IIHHICHI YCTAaHOBKH JIJII BUPIIICHHS peaIbHUX JKUTTEBUX 3aBIaHb [ 4 |.
Ha BigMiHy Bijg TpaauiiitHOi, 3HaHHEBO-OPIEHTOBAHO1T MO/IEJI1 HABUAHHSI, CIIPSIMOBAHO1
Ha repeaavy yIHSIM MeBHOI CyMH 3HaHb 3 HaBUAJbHUX MPEIMETIB, KOMIIETEHTHICHUN
MIJIX1J OpIEHTYE TepeayciM Ha PO3BUTOK B YYHIB 3JIaTHOCTI JIO BUKOPHUCTAHHS
MUCTEUBKUX 3HAHb B PI3HUX KUTTEBUX CUTYAIIsIX, YMIHHS CIpUHAMATH, aHaJI3yBaTH,
IHTEepIpeTyBaTH TBOPH MHCTENTBA, TMPOSBIATH BJIACHY  XYJI0KHBO-TBOPUY
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caMopeaJizailito, CTBOPIOBaTH 1HAUBIIyaIbHUM a00 KOJEKTUBHUM Xy I0KHIA MTPOIYKT,
pedaekcyBaTu 010 OTPUMAHUX €MOIIMHUX BPaXEHb Ta BiAIYTTIB.

CyTHICTb iHme2cposano2o nioxody MOJATAE y TIOETHAHHI PI3HUX BUJIIB MUCTEIITBA
(My3ukH, 00pa30TBOPUOTO MHCTEITBA, TeaTpy, Xopeorpadii) mns 3abe3neueHHs
IUTICHOTO XYJOKHBOTO PO3BUTKY YYHIB, 110 OOIPYHTOBAHO SIK HOBITHSI KOHIICTIIiS
MOJIIIIEHTPUYHOT 1HTErpallii 3MICTY 3arajibHOi MUCTEIbKOT OCcBiTH y Tpaiix JI. Macon
[ 4 ]. InTerparis B MUCTEIBKIH OCBITI, 32 TBepkeHHM [ . [laganku, He € MexaHIYHIM
MO€THAHHAM BHUJIB MHCTEITBA, a MPEACTaBIIg€ COOOI0 OpPraHIYHUN CHUHTE3 s
dhopMyBaHHS LUIICHOTO XYJO0XHBOTO JOCBIAY y4uHs [6, c. 78]. BigmoBimHo 10
kouuenuii HYII y MuCTelbKO-0CBITHBOMY Ipolieci MeperdayeHo 3ampoBaIKEHHS
JIBOX BHJIIB 1HTErparlii : MpeaMEeTHOI — SK IMOEAHAHHSA PI3HMX BHUJIB MHUCTEITBA B
IHTErpoBaHUN Kypc «MHUCTEUTBOY, IO JO3BOJISAE€ YUHSIM YCBIJIOMUTH iXHI CIIUJIBHI Ta
BIIMIHHI PUCH, Ta MDKIIPEIMETHOI — IMO€HAHHS MUCTEITBA 3 1HITUMH HaBUYAJIbHUMHU
npeaMeraMu (JIITEpaTyporo, MOBOIO, iCTOpiero, reorpadiero Tomro). Takuil miaxina
cripusie GOPMYBAHHIO B YUHIB LJIICHOTO CBITOTJISIY Ta PO3YMIHHS B3a€EMO3B’SI3KY MIXK
PI3HMMHM SIBUIIIAMU Ta MPOLECAMU SIK B JKUTTI JIOJUHU, TaK 1 CyCHUIbCTBA B I[IJIOMY.
Tak, Hampukiag, BUBYCHHS MY3WYHOTO TBOPY  IEBHOTO MHCTEI[LKOTO CTHIIIO
(KJTacMYHOTr0, POMAaHTUYHOTO TOIIO) Mependayae 3HaHHS OCOOIMBOCTEN 1CTOPUYHOL
€MoXW MOro CTBOPEHHS. A 03HAMOMIICHHS 3 TBOPaMU HAPOJHO-IICEHHO1 CTaAIIUHU
MOB’SI3aHO 3 JIITEPATypPHUMH TBOPAMHU, 3HAHHSIMU MOBHOT'O J1aJ€KTy NIEBHUX PET10HIB
VYkpainu. Opranizaifisi OCBITHROTO MPOILIECY HAa YypOKax MHCTENTBA Ha 3acajax
IHTErpPOBAHOTO MiAXOAY CTBOPIOE METOAMYHE MIIPYHTS JJ11 BUKOPUCTAHHS ITU(POBO-
ayJli0-Bi3yaJIbHUX TPOEKTIB, SIKI 00 €AHYIOTH ayAlaibHI (My3HKa, 3BYK), Bi3yallbHi
(cnmaiigu, poto, Bi1eo) Ta TEXHOJIOTIYHI (IU(PPOBI IHCTPYMEHTH ) HABYAJIbHI 3aCO0H, SIKi
B CBOEMY KOMIUICKCI CHPHUSIOTH IMJABUIICHHIO 3aIlIKaBJICHOTO CTAaBJICHHS YYHIB J0
HABYAJHLHOTO MaTepially 1 B I[IJIOMY 3a0€3MeUyIOTh AKICHUN PiIBEHb HOTO 3aCBOEHHS.

Ocobucmicho opienmoganuii nioxio 3MIIly€ aKIEHTH B OCBITHBOMY IpoILieci 13
3aCBOEHHSI 3HAaHb 1 YMiHb, IKUMH ITOBUHHI OBOJIOJIITH Y4YHI, HA PO3BUTOK OCOOMCTOCTI
YV4Hs, HOro cy0’€KTHOCTI, TBOpPYMX 3A10HOCTEH, IHTEPECIB 1 BHYTPIIIHBOIO
MOTEHIlaTy, 10 TMPOroJIONIye MPOBIAHUM  mOpuHIUIOM KoHueniii HYIII
JTUTUHOLEHTPU3M. Llelt mpuHIUI pO3MIISIAAETHCS 171€0JIOTTYHOI0 OCHOBOIO PO30Y10BU
HOBOI YKpaiHCBKOI IIKOJHM, B SIKIM 3MIHIOETbCS camMa MOJIeJIb OCBITH @ 3
MPEAMETOLICHTPOBAHO1, 30PIEHTOBAHOI HA TIEpeIavy YUYHSIM CUCTEMH 3HaHb, yMiHb Ta
HaBnuoKk (3YHu) Ha 0COOUCTICHO OpIEHTOBAaHY MOJIEIbh 3 MPIOPUTETOM YUHS SIK
cy0’€KkTa OCBITHHOTO MPOIIECY, CTAHOBIIEHHS HOTO OCOOUCTOCTI SIK HEOOX1THOI YMOBHU
corami3ari.

Hisnbricho-npakmuunuil nioxio TPYHTYETHCS HA TIPOBIIHIN Te31 NeAaroriqHoi
HAayKd TMpO MASUIBHICTh YYHIB SIK OCHOBY OCBITHbOrO mnporecy. Came aKTHBHA
JISUTBHICTh Y4YHIB, a HE TIACHBHE CIIOTJIS/IAHHS 32 OCBITHIM TPOIECOM € HEOOX1THOIO
YMOBOIO  JIOCSTHEHHS $IKICHO BHCOKOIO pIBHS MOro mnpoTikaHHsA. B My3uuHii
Mearorimi AisUTbHICHO-TIPAKTUYHUN MIiAX1A peai3yeThcsl uepe3 CHelladbHi BUAU
MY3UYHOI JISJIBHOCTI, @ caMe : CHiB (XOpOBUM, aHCaMOJIEeBUI, COJIBHUI), CITyXaHHS
MY3WKH, MY3UKYBaHHS Ha IIyMOBHX IUTSYUX IHCTPYMEHTaX, BHBYCHHS OCHOB
MY3UYHOI TpaMOTH, MY3UYHO-IJIACTUYHA IISUIBHICTh (MY3UYHO-PUTMIUHI pyxu). B
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METO/MIII MY3MYHOTO BHMXOBaHHS Y4YHIB 3aKjiaJiB 3arajbHOi CEpeIHbOi OCBITH
BH3HAUCHI 1 KOHKPETH30BaH1 3MICT, 3aBJaHHS, METOAM Ta (POpPMH OpraHizaiii UX
BU/IIB My3UYHOI TISITBHOCTI 3 ypaXyBaHHSM OCOOJIMBOCTEH MY3UKH SIK BUTy MUCTELITBA
[7;8].

OTxe, HOpMAaTUBHO-3aKOHOaB4a 0a3a 3arajibHOI CepeHbOI OCBITH OPIEHTYE
BUUTENI HAa I1HHOBAIIWHUN XapakTep NpodeciiHOoi IISTBHOCTI, 3aCTOCYBaHHS Ha
ypOKax MHUCTEITBA MOPSJ 13 TPAIUIIHHIUMH 1 HOBITHI, Cy4acH1 MiX0IU J0 3MICTY Ta
oprasizailii My3u4HO-I13HaBaIbHO1 JISUIPHOCTI YYHIB B CUCTEMI 3arajibHOi cepeaHbOl
OCBITH SIK HEOOX1THO1 YMOBH 11 peopMyBaHHS.
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BUKOPUCTAHHSA HETPAJUIIMHUX 3EPHOBUX I
BOBOBHUX KVYJIBTYP K OCHOBU ®OPMYBAHHAA
I'ACTPOHOMIYHOI'O BPEHAY 3AKJIA/JIIB
XAPYYBAHHA

Kusrin FOpiii BceBosionoBuy,
acIipaHT

Hemipiu Osiexkcanapa Bosogumupisua
1.X.H, Mpodecopka

3anopoxeun st BiagucaaBiBHa
K.X.H, JOOCHT

[HoaboBuk Bosioaumup BikropoBu4
K.T.H., CTApIIM{ BUKJIA1a4
HanioHansHu#l yHIBEPCUTET XapuOBUX TEXHOJIOTIH

Beryn
BukopucTaHHs HETpaJMLIMHUX 3€pHOBUX 1 O0OOBHX KYJBTYp y TEXHOJOTII
OOpOIIHAHUX BUPOOIB € MEPCIEKTUBHUM HAMPSAMOM I1JBUIIEHHS Xap4yOBOi IHHOCTI
MpoayKiii Ta (OPMyBaHHS YHIKQJIbHOI TaCTPOHOMIYHOI TPOMO3UIIT 3aKIIaTy
xapuyBaHHsA. [loeHaHHA TIIEHUYHOTO, HYTOBOTO, amMapaHTOBOIO Ta TPEYaHOTO
OopolllHa Ja€ 3MOTYy OTPUMATH BUPOOM 3 MIIBUINEHUM BMICTOM O17Ka, Xap4OBHX
BOJIOKOH 1 ITOKPAIIIEHUM aMiHOKHCJIIOTHUM Tpodinem.
Metoaun
Jlns MonenmtoBaHHS pPEHENTypH OOpaHO KOMIO3HUIIIMHY OOpOITHSHY CYMIII:
nmeHnyne o6opomHo - 60%, nytoBe - 20%, amapantoBe - 10%, rpeudane - 10%.
Po3paxyHOk XapuoBOi IIHHOCTI BHKOHAHO METOJIOM CEpPEIHBO3BAKEHOTO CKJIATY
KOMMOHEHT! [1-2]. AMIHOKHCIIOTHY 30QJIaHCOBAHICTh OI[IHEHO 3a aMIHOKHUCJIOTHUM
CKOPOM:
AC=(A_i/ A _e)x100%,
Je A 1 - BMICT HE3aMIHHOI aMIHOKHUCJIOTH y OUIKY JOCIIITHOTO 3pa3Ka, MI/T OLIKa;
A _e - eTalOHHUI BMICT BiJIMOBITHOT aMiHOKUCTIOTH, MI/T Oinka [3-4].
PesyabTaTtn

Taoauus 1.
Mopens perenTypH XJIi0I1iB 13 KOMIO3UIIHHOT OOPOITHSIHOT CyMilTi

KinbkicTb, kr Ha 100 kT .
CupoBuna . N TexHoJs10rivHa poJib
OOpOLIHSAHOI CyMminTi
bopomHo nmeHnyHe 60,0 (bopMyBaHHS CTPYKTYpH TicTa
BopouiHo HyTOBE 20,0 30araueHHs OLTKOM 1 JII3HHOM
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BopomHo amapanToBe 10,0 MIOBUIIEHHS 010JI0TTYHOI IIIHHOCTI
MOJTIIIICHHS] CMaKy Ta BMICT
Bopomino rpeyane 10,0 . y y
MiHEpaATLHUX PEYOBUH

Bona nutHa 55,0 rigpaTaris OiIKiB i KPOXMAJIO
Onmist pocuHHA 4,0 MOJTIMIIICHHS TUTACTUYHOCTI TicTa
Cinb KyXOHHA 1,5 (dbopMyBaHHS CMaKy
Jpik K1 TpecoBaHi 2,0 PO3IyIICHHS TicTa

YKUBJICHHS JP1KIDKIB 1 MOKpaICHHS
Hykop 2,0 APDIA P

CMaKy

Po3paxyHkoBuii BHUXiJ TIiCTa 3a HaBEACHOK MOJICIUII0 CTaHOBUTH 154,5 Kr.

Peuentypa w™moxe OyTu BUKOpUCTaHa JJIsi XJIOIB,

(GyHKIIIOHATBHUX 3aKyCOK Y MEHIO 3aKJIa/ly Xap4dyBaHH: [5].

KpekepiB abo OCHOBH

Taoauusa 2.
[TopiBHSIHHA Xap4OBO1 IIHHOCTI TPAIUIIAHOTO Ta 30araueHoro BUpooy
KoHTpoJbHuii 3pa3ok 3pa3ok i3
IToka3uuk Ha MIICHUYIHOMY KOMHO3PIIIi]7[HOlO 3MiHa MOKA3HUKA
OOpoIIHi CyMilLIIII0
Binok, r/100 ¢ 10,3 13,9 +3,6 T (+35,0%)
Xap4oBi BOJIOKHA, 0
/100 1 3.4 6,1 +2,7 1 (+79,4%)
Eneprernuna 0
iHHICTB, KKa/100 r 364 356 -8 kK (-2,2%)

[Tpukman pospaxynky 6inka: P =10,3 x 0,60 + 22,0 x 0,20 + 15,0 x 0,10 + 18,0 x
0,10 = 13,88 /100 r. OTxe, mpupict O1IKa MOPIBHAHO 3 KOHTPOJIEM CTaHOBUTH 13,88

- 10,3 =3,58 1/100 1, a6o mpudsm3zuo 35,0%.

Taoaunga 3.

AMIHOKHCIIOTHA 30a71aHCOBAHICTh O1JIKa KOMIO3UIIAHOI CyMiII

- . ETanon, mr/r Komno3uuiiina cymim, | AMiHOKHCIOTHHA
He3amiHHa aMiHOKHCJIOTA . .
Oisika MI/T Oiljika cKop, %
[3onetinn 30 37 123
Jletirma 59 69 117
Jlizun 45 48 107
MerTi0HIH + UCTEIH 22 20 91
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deHinaNMaHiH + TUPO3IUH 38 63 166
Tpeonin 23 34 148
Tpunrodan 6 10 167
Banin 39 45 115

3a pe3ynbTaTaMHu PO3PAXyHKY JIMITYIOUOIO TPYMOI0 aMIHOKHMCIOT € METIOHIH +
IUCTEIH, CKOP SKUX CTaHOBUTH 91%. BogHouac no/aBaHHS HYTOBOI'O Ta TPEYAHOIO
OopolIHa TIJABUINYE PIBEHb JII3UHY TMOPIBHAHO 3 TPATUIIMHUM HIHICHUYHUM
OOpPOIITHOM, 110 € BaYKJIMBUM TTOKa3HUKOM 010JI0T1YHOT IIHHOCTI OiJTKa.

BucHoBku

3anpornoHoBaHa MOJIENIb  PEUENnTypu OOpPOIIHSHOIO BHPOOYy Ha OCHOBI
HETpaJULIIIHUX 3€pHOBUX 1 O000BUX KyIbTyp 3a0e3nedye MiJBHUILEHHS O1IKOBOI Ta
Xap4yoBOi LHIHHOCTI NPOAYyKTy. KoMIo3uiliitHa cyMil cripusie 3pOCTaHHIO BMICTY OLKa
Ha 35,0%, xap4oBuUX BOJOKOH - Ha 79,4%, a TakoX MOKpally€ aMiHOKHCIOTHY
30anaHcoBaHICTh OuIKka. Takuii BUp1O MOXxe OyTH BUKOPUCTAaHUHN K (PYHKIIOHAJIbHA
¢dbipMoBa TO3UIlI MEHIO Ta SIK IHCTPYMEHT (POpMyBaHHS raCTPOHOMIYHOTO OpeHIy
3aKjaay XapuyBaHHS.
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PO3POBJIEHHSA ®YHKIIOHAJIBHOI'O CHEKOBOI'O
BATOHYUKA B KOHTEKCTI ®OPMYBAHHA
I'ACTPOHOMIYHOI'O BPEHAY

Cranxuubkuiit Mukosa OJiekcaHIpoOBUY
acmipast
Hamionanpauit YHiBepcuteT Xap4oBux TeXHOJIOTIM

Hemipiu Osiexkcanapa BosogumupiBHa

1.T.H., ipodecop.
Hamionansuuit YHiBepcuteT XapuoBux TexHomorii

Cuaka Ipuna MukoJjaiBHa
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HanionansHuii YHiBepcuteT XapuoBux TexHonoriin

[HoaboBuk Bosioaumup BikropoBu4
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HanionansHuii YHiBepcuteT XapuoBux TexHonoriin

Beryn. YV cyyacHOMy Xap4oBOMY MPOCTOPI TACTPOHOMIYHHNA OpeH]T GOpMyeEThCS
HE JIMILE Ha pIBHI 3aKjaJy PECTOPAHHOIO rOCHOJAapCTBA, a 1 Ha PIBHI OKPEMOIO
MPOJYKTY, SIKIIO BIiH Ma€ BUPa3Hy KyJiHApHY KOHIEMIIII0, YHIKAJIbHY pelenTypy,
AKICHYy CHUPOBHHHY OCHOBY, CTa0lIbHY TEXHOJIOTII0O BHUTOTOBJICHHS Ta YITKE
MTO3HITIOHYBaHHS TSl criokuBada. OcoOJMBO aKTyaJIbHUM 1€ € JIs (PyHKIIOHAJIBHUX
MPOJIYKTIB CIEIIaTbHOTO MPU3HAYEHHS, TIOMUT Ha SIK1 3pOCTa€ y 3B’ A3KY 3 MOTPEOOI0
y 3py4HOMY Xap4yBaHHI 3 MiBUILICHOIO XapyOBOIO Ta 010J0TIYHOIO IIHHICTIO.

Marepiasu Ta MeToau. TeopeTHUHOIO OCHOBOIO POOOTH CTaIM HAYKOBI IMiIX0IU
10 (opmMyBaHHS TAacCTPOHOMIYHOTO OpEHJy Ta BIIACHI HAaIpaIIOBaHHS 100
pO3poOIeHHS perenTypd (QyHKIIOHATHHOTO O0AaTOHYMKA 3 POCIMHHUMH JDKEpEIaMu
omera-3, MmopolmKoM MaTyl Ta MarHieM. Y poOOTI BUKOPUCTAHO METOIM aHali3y M
y3araJlbHeHHs! HAyKOBO-TEXHIYHOT JIiTepaTypH, a TAK0K METO/ MOPIBHSIHHS CKIaI0BUX
MPOJYKTY 31 CKJIAJJOBUMHU TaCTPOHOMIYHOTO OpeH Yy .

Pe3yabTaTn Ta 00roBopeHHsi. BCTaHOBIEHO, IO KIIOYOBUMHU CKIAJOBUMHU
racCTPOHOMIYHOTO OpeHJly, $IKI KOpENIOITh 13 PO3POOJICHHSIM (PYHKI[IOHAIBHOTO
CHEKOBOTO OaTOHYMKA, € KyJiHapHa KOHIENIls, (ipmMoBa penenrtypa, SsKICTh
CUPOBMHH, CTaHJApTHU3alllsl TEXHOJIOTHi Ta 4iTKe Mo3ulioHyBaHHd. KymiHapHa
KOHIICTIIIIS MPOAYKTY peali3y€eThbCs Yepe3 MOETHAHHS 3pyYHOTO CHEKOBOTO (hopmary 3
17Ie€I0  MIATPUMKHA  PO3YMOBOi  Mpale3AaTHOCTI.  YHIKAJIBHICTh  OaTOHYHMKA
3a0e3neuy€eThCsl TOEHAHHAM HACIHHS JhOHY Ta 4ia K JDKEpENl oMmera-3 >KUpPHUX
KHUCIIOT, TOPOILIKY MaTyl Ta MarHiio, 0o G(opMyloTh HOro QyHKIIOHATBHY
IZICHTUYHICTh. BaknMBOI0O CKIIaqoBOIO OpeHAy € CTaHIapTU30BaHAa TEXHOJOTIA
xoJiomHOTO (GOpMYyBaHHS, sKa BIANOBIZAae 1Aei 30€peXeHHsS BIACTUBOCTEH
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(YHKIIIOHATLHUX KOMITOHEHTIB. [IpOAyKT Opl€eHTOBaHMIT HA CTYACHTIB, HAYKOBIIIB Ta
¢daxiBIiB IHTEIEKTYaTbHOI Mpalli, 0 JO3BOJISIE€ BU3HAUYUTH HOTO LIJTHOBY ayIUTOPIIO
Ta TMIJICUITIOE HOTO CTIOKUBYY IIHHICTb.

BucHoBku. Po3po6iieHHs (QYHKIIIOHAIHHOTO CHEKOBOTO OAaTOHYMKA JOLIIBHO
PO3TISAATH HE JIUIIIE SIK TEXHOJIOTTYHE 3aBAAaHHA, a 1 sIK Ipoiiec pOpMyBaHHS MPOITYKTY
3 O3HaKaMH TacTpOHOMIYHOro OpeHay. OCHOBHMMM CKJIQJOBHMH TaKOTO OpEHIy €
KyJiHapHa KOHLEMIisA, (ipMoBa perentypa, sKiCTh (YHKI[IOHAIbHOI CHpPOBUHH,
CTaHJapTHU30BaHa TEXHOJIOTIS Ta YiTKE MO3UIIOHYBAaHHS IS IIJIbOBO1 ayAUTOPIi.
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The study addresses pressing challenges in contemporary urban planning and
architecture by demonstrating how educational facilities can be designed and managed
in line with sustainability principles. Its findings provide practical guidance for
integrating functional zoning, soil protection measures, and climate-adaptive
technologies into land-use projects. The proposed approaches contribute to safer and
more efficient educational environments, while also supporting broader goals of
ecological resilience and social inclusivity. By aligning local land management
practices with international standards of sustainable development, the research offers
applicable solutions for policymakers, architects, and urban planners.

Modern urban development faces increasing pressure from rapid urbanization,
demographic shifts, and the demand for sustainable infrastructure. Educational
facilities must be integrated into urban environments in ways that balance accessibility,
safety, and ecological sustainability.

Contemporary architecture emphasizes multifunctionality, energy efficiency, and
adaptability of spaces. For educational institutions, this means designing buildings that
support diverse learning formats, incorporate renewable energy systems, and remain
resilient to environmental stressors.

Urban planning must address soil degradation, climate variability, and the risk of
erosion while ensuring equitable access to educational infrastructure. Green zones,
protective plantations, and water-saving technologies are essential to mitigate
environmental risks and enhance social well-being.

The integration of engineering networks—water, energy, and digital
connectivity—requires compliance with safety standards and resilience against climate
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extremes. Smart infrastructure solutions, such as sensor-based monitoring and modular
energy systems, are increasingly relevant.

Educational land-use projects exemplify broader challenges in urban planning and
architecture: balancing ecological sustainability, technological innovation, and social
inclusivity. Addressing these issues contributes not only to the development of
educational spaces but also to the resilience and sustainability of urban systems as a
whole.

In the context of contemporary urban development, the design and management of
educational facilities must evolve to address pressing global challenges. Rapid
urbanization, climate change, and the growing demand for sustainable infrastructure
require new approaches that integrate ecological balance with social inclusivity. Future
research should emphasize the application of digital technologies such as GIS, remote
sensing, and artificial intelligence to optimize land-use planning and predict
environmental risks.

Equally important is the adaptation of architectural solutions to climate variability.
Buildings and campuses must be resilient to droughts, soil erosion, and uneven
precipitation, while incorporating energy-efficient systems and renewable resources.
The creation of inclusive educational spaces that reflect modern pedagogical concepts
will also remain a priority, ensuring accessibility and comfort for diverse groups of
users.

The new legislative changes provide for the restoration of populated areas that were
affected by the armed aggression of the occupying state, ensuring the provision of
temporary housing to the civilian population that was affected by the armed invasion,
and the location of production facilities of evacuated enterprises[1].

Finally, harmonizing national land-use and urban planning standards with
international practices will strengthen the competitiveness of local projects and foster
integration into the global discourse on sustainable urbanism. By combining ecological
sustainability, technological innovation, and social responsibility, educational land-use
projects can serve as models for broader urban resilience and sustainable development.

References
1. Ynosenko 1.0O., Kepeuan J[.M., lllemsixkin M.B. MicTtoOyaiBHa AiSJBHICTh B
yMoBax BiiiHu. HaykoBi nepcnektuBu: xypHan. No 7(25) 2022. Kuis, 2022. C. 394.
https://doi.org/10.52058/2708-7530-2022-7(25)-392-403.
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The hotel and recreation business sector of Ukraine is at the stage of deep
transformation and renewal, taking into account the realities, needs and opportunities.
On the one hand, the sphere has suffered significant losses of a material, infrastructural,
resource, natural and recreational nature, the economic crisis has become a factor in
reducing tourist flows due to the reduction of the population's opportunities, business
losses [1]. The beginning of the war, in general, had a critically negative impact, as it
led to unprecedented destruction, outflow of personnel, loss of territories and resources,
increased risk and danger. However, on the other hand, in the course of adapting
business and society to the conditions of martial law, the need for rest, recovery, and
improvement became urgent.

The modern development of the hospitality industry is characterized by the active
implementation of the principles of sustainable development, greening and energy
efficiency in the activities of hotel enterprises. Due to the growing demand for
environmentally friendly and recreational recreation, the creation of eco-hotels in
natural and recreational areas of Ukraine is becoming particularly relevant [2, p.23].

The modern hospitality industry is actively transforming under the influence of
global environmental trends and changes in consumer priorities. The growing demand
for environmentally friendly recreation, wellness services and recreational tourism
contributes to the formation of new approaches to the organization of the hotel
business. In modern conditions, consumers are increasingly oriented towards
accommodation establishments that combine a high level of service, comfortable living
conditions and a responsible attitude to the environment. That is why the development
of eco-hotels is becoming one of the most promising areas of operation of hotel
enterprises.

An eco-hotel is considered a modern means of accommodation, the activities of
which are aimed at combining a high level of comfort, modern service and minimizing
the negative impact on the environment [3, p.55]. The main feature of such
establishments is the use of environmentally friendly materials, energy-efficient
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technologies, alternative energy sources and systems for the rational use of natural
resources.

Rational organization of the territory and functional zoning of the facility are of
great importance in the process of designing modern eco-hotels. The correct
combination of residential, recreational, administrative and business zones allows to
ensure the effective functioning of the enterprise, the comfort of guests and the
optimization of internal service processes. At the same time, special attention is paid
to the harmonious combination of the architectural environment with the natural
landscape, which is one of the key features of modern eco-hotels.

One of the priority areas for the development of eco-hotels is the introduction of
digital and smart technologies into the enterprise management system. The use of PMS
systems, automated room management, smart-room technologies and contactless
services allows you to increase the efficiency of the hotel, optimize the use of resources
and improve the quality of guest service. In addition, the digitalization of management
processes helps reduce operating costs and increase the competitiveness of the
enterprise in the hotel services market.

An 1mportant component of the concept is the development of recreational
infrastructure. The complex plans to create a SPA complex, swimming pool, wellness
areas, eco-trail walking routes, sports grounds and recreation areas amidst the natural
environment [4, p.70].

The conducted analysis of the competitive environment showed that most suburban
hotel and recreational complexes in the Kyiv region only partially implement the
principles of the ecological concept. This creates favorable conditions for the
development of a modern eco-hotel, focused on combining a high level of service,
wellness services and environmental responsibility.

In addition to economic importance, the development of eco-hotels has an
important social and environmental impact. The implementation of such projects
contributes to the creation of new jobs, the development of the region's tourism
infrastructure, the support of local producers and the promotion of the principles of
sustainable development in the hospitality sector. The use of energy-efficient
technologies, alternative energy sources and systems of rational nature management
allows minimizing the negative impact on the environment and ensuring the
environmentally responsible functioning of the enterprise.

The prospects for the development of the industry are associated with an orientation
towards sustainable and innovative development, preservation of the basic conditions
for the functioning of the hotel and recreation business, further large-scale
reconstruction and modernization in the medium and long term of the hotel and
recreation sector, the services of which will be of interest not only to domestic but also
to international clients. The western and central regions of Ukraine are already forming
a stable basis for development, while the eastern regions will be able to realize their
potential after the security situation improves.
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In the modern conditions of the development of the tourism industry, the creation
of unique hotel products focused on the individual needs of guests, cultural authenticity
and emotional experience is of particular importance. One of the most important
aspects of the activities of any hotel enterprise is the successful implementation of
innovations, namely the creation of innovative hotel products and services, the
introduction of modern information, telecommunication technologies and forms of
service. The use of innovative technologies in the work of the hotel increases its
competitiveness, the quality of the services offered, which positively affects the image
of the enterprise, increases the flow of regular guests, which accordingly contributes to
increasing its profitability.

The key to the success of an effective hotel establishment is meeting the needs of
the consumer. Today, the steady increase in the number of consumers dissatisfied with
the monotony of standard hotels contributes to the growth of demand for boutique
hotels in Ukraine, which combine a small number of rooms, personalized service,
unique design and integration with the local context. The need for research is also
justified by the shortage of comprehensive conceptual projects of medium-sized
boutique hotels adapted to Ukrainian realities, in particular the limitations of historical
development, the requirements of sustainable development and modern trends
(personalization, biophilic design, local identity, wellness components).

There is currently no precise definition of a boutique hotel, however, it is generally
accepted that it is a small luxury hotel with up to 100 rooms [1]. The interior decoration
of such hotels is made according to individual design by famous designers. The hotel
building is often an architectural monument and is located in a prestigious part of the
city.

Small boutique hotels with original design, special atmosphere, individual service
and a unique set of services best meet the most demanding needs of modern and
experienced travelers [2]. The most famous representatives of the “boutique” format
hotels are the London hotels “London Outpost”, “Sydney House”, “The Beanfort”,
“Chelsea Green”, Madrid - “Puerta America”, Milan - “The Grey Hotel” and others.
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The most famous Kyiv boutique hotels include “Podil-Plaza”, “Opera” and
“Vozdvyzhensky”.

The cost of living in one of these hotels, due to its uniqueness, is often quite high.
Each hotel room, regardless of category, is unique and has its own price. The cost of a
single room can reach up to 2 thousand euros per day. But even such incredible prices
ensure high occupancy of these hotels throughout the year.

The difference between a boutique hotel and a regular hotel lies primarily in bold
design decisions, embodied in innovative ideas, sophistication and uniqueness [3].
There will never be a large number of rooms in such an institution, because the focus
1s not on mass, but on the quality of the services and living conditions offered. Another
difference between boutique hotels is strict adherence to a confidentiality policy.
Because of this, such hotels are popular with celebrities and serious businessmen who
want to hide from the cameras of journalists for a while. A boutique hotel will be an
ideal option for those who want to relax in a secluded and relaxing atmosphere. If in
regular accommodation establishments the rooms practically copy each other, differing
only in the level of equipment, appliances and furniture, then in boutique hotels each
room is unique. Guests can settle in new apartments every time and enjoy the creative
interior and design every time.

Exclusivity is the key lever and the most important feature of any boutique hotel.
According to official data, a minimum of $500,000 will be needed to open a boutique
hotel. The profitability of the business will be 20%. The invested funds will pay off in
7 years [4]. In the hotel business, much depends on management and marketing. Under
favorable market conditions, room occupancy reaches 70%, which is a high indicator
for a boutique hotel. Such establishments are not widely advertised. The best
advertising for them is the Internet and recommendations from their guests, who are
usually regulars [5].

New investors are eager to enter the market, while existing hotel operators are
expanding their operations and developing new concepts to compete in this sector. The
boutique hotel market can be considered mature to date. Hotel operators operating in
the boutique hotel segment have reported in published reports that their hotels are
outperforming competing corporate hotel chains, especially during recessions. The
evolution of the consumption habits of boutique hotel customers may explain this
situation, as guests are becoming increasingly aware of the art of design, expect a
higher level of service and are increasingly looking for a travel experience instead of a
commoditized product. Today's hotel consumers increasingly need to feel recognized
and involved in creating unique experiences and impressions during their stay in a
hotel. The concept of a boutique hotel, above all, aims for individuality: in service and
personalization of client preferences, in architecture, staff, atmosphere, style, and so
on.

Boutique hotels can compete with chain hotels, which, due to their uniqueness,
attract significant flows of visitors, who eventually acquire the status of regular
customers. The development of boutique hotels is a promising direction in the domestic
hospitality industry to improve the image of the country as a desirable vacation
destination.
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The modern development of digital technologies, artificial intelligence, and cloud
computing is fundamentally changing approaches to the design and operation of data
centers [1-2]. In recent years, the global IT industry has demonstrated rapid growth in
data processing volumes, the use of high-performance computing, and the scaling of
cloud infrastructure [4; 6; 9]. Artificial intelligence systems, machine learning, and
large language models have a particularly significant impact on data center
development, as they require substantial computing resources and new approaches to
the organization of engineering infrastructure [4; 8-9].

A modern data center is a complex integrated system that combines server
equipment, power supply systems, cooling, automation, monitoring, physical security,
and telecommunications infrastructure [1-2]. The reliability of such facilities directly
affects the stability of digital services, financial systems, cloud platforms, and
corporate information resources. Therefore, the modernization of data center
engineering infrastructure is becoming one of the key areas of development in the
modern digital economy [2; 7-8].

One of the main challenges of modern data centers is the continuous growth of
energy consumption [4; 9]. The use of GPU clusters for AI computing significantly
increases the load on power supply and backup systems [8-9]. Traditional engineering
solutions increasingly fail to meet modern requirements for scalability, energy
efficiency, and operational continuity. As a result, leading technology companies are
actively implementing new power supply models, backup power systems, and modern
solutions for workload management [7-8].

Another important challenge is ensuring effective cooling of server equipment. The
high density of computing resources in modern data centers creates a significant
thermal load. Precision air-conditioning systems, intelligent ventilation systems, and
modern liquid cooling technologies are used to maintain stable equipment operation.
Automated monitoring systems make it possible to control temperature parameters in
real time and respond promptly to potential risks.

System integration plays an important role in the development of data centers [1-
2]. Comprehensive integration of IT infrastructure and engineering systems enables
centralized management of all critical processes. BMS (Building Management System)
and DCIM (Data Center Infrastructure Management) systems are becoming especially
important, as they provide monitoring of engineering parameters, load analysis,
process automation, and forecasting of potential equipment failures [2; 7].

The use of Al technologies in data center management opens new opportunities for
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optimizing engineering infrastructure [4; 8]. Modern analytical platforms can predict
overloads, optimize energy consumption, automatically redistribute resources, and
reduce the risk of emergency situations. This contributes to increasing the overall
efficiency of data center operations and reducing operating costs [7-8].

Special attention should be paid to cybersecurity and physical protection of data
centers. The growing number of cyberattacks, the use of remote access, and the
integration of cloud services create new risks for information infrastructure [6]. In
modern conditions, data centers require a comprehensive approach to security,
including access control systems, video surveillance, redundancy of communication
channels, and protection of critical information resources [2].

Among current trends in data center development, the concept of green
technologies occupies a special place. Leading global companies are actively
implementing energy-efficient solutions, alternative energy sources, and heat recovery
systems. The main purpose of such solutions is to reduce energy consumption and
minimize negative environmental impact.

In the future, the further development of artificial intelligence, edge computing,
and cloud platforms will continue to transform data centers [4; 8]. An increase in the
level of automation, the use of modular infrastructure, intelligent management systems,
and autonomous monitoring of engineering systems is expected. Under these
conditions, system integration becomes a key factor in ensuring the reliability,
scalability, and efficiency of digital infrastructure [1-2; 7-8].

Thus, the transformation of data center engineering infrastructure in the era of
artificial intelligence and cloud computing requires a comprehensive approach to the
integration of IT solutions, automation, energy efficiency, and security systems [1-2;
7-9]. The use of modern management technologies and intelligent monitoring systems
forms the basis for the further development of global digital infrastructure [7-8].
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In der modernen Welt nehmen die Menschenrechte einen zentralen Platz im System
gesellschaftlicher Werte ein. Globalisierung, Digitalisierung sowie die Verschirfung
internationaler Konflikte fiihren zu einem wachsenden Interesse an wirksamen
Mechanismen zum Schutz der grundlegenden Rechte und Freiheiten des Menschen.
Diese Problematik gewinnt insbesondere unter den Bedingungen der demokratischen
Transformation von Staaten sowie der Integration nationaler Rechtssysteme in den
internationalen Rechtsraum an Bedeutung.

Die Menschenrechte bilden das Fundament eines demokratischen Staates. Ohne
thre tatsdchliche Gewihrleistung sind weder die Rechtsstaatlichkeit noch ein
ordnungsgeméfles Funktionieren der Zivilgesellschaft moglich. Die Erfahrung der
Bundesrepublik Deutschland (BRD) in diesem Bereich ist besonders bedeutsam, da
dieses Land nach der Tragddie des Zweiten Weltkriegs eines der weltweit effektivsten
Systeme des verfassungsrechtlichen Schutzes der Menschenrechte geschaffen hat.

Ziel der Forschung ist eine umfassende Analyse des Systems des
Menschenrechtsschutzes in Deutschland, seiner verfassungsrechtlichen Grundlagen,
seiner institutionellen Gewéhrleistung sowie der aktuellen Herausforderungen.
Dartiber hinaus erfolgt ein Vergleich mit dem entsprechenden System in der Ukraine.

Die Menschenrechte sind natiirliche, unverauf3erliche und unantastbare Rechte des
Menschen, die vom Staat und von der internationalen Gemeinschaft anerkannt und
garantiert werden. Sie beruhen auf den Prinzipien der Universalitit, Gleichheit,
Unteilbarkeit sowie der gegenseitigen Abhingigkeit [1].

Zu den grundlegenden Prinzipien der Menschenrechte gehoren das Prinzip der
Gleichheit und Nichtdiskriminierung, das Prinzip der UnverduB3erlichkeit, das Prinzip
der Unteilbarkeit biirgerlicher, politischer, wirtschaftlicher, sozialer und kultureller
Rechte sowie das Prinzip der staatlichen Verantwortung fiir ihre Gewahrleistung.

Auf internationaler Ebene wird der Schutz der Menschenrechte durch eine Reihe
bedeutender Dokumente geregelt: die Allgemeine Erkldrung der Menschenrechte von
1948, den Internationalen Pakt iiber biirgerliche und politische Rechte von 1966, den
Internationalen Pakt iiber wirtschaftliche, soziale und kulturelle Rechte von 1966 sowie

die Europiische Konvention zum Schutz der Menschenrechte und Grundfreiheiten von
1950 [2].
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Das Grundgesetz der Bundesrepublik Deutschland (GG), das 1949 verabschiedet
wurde, bildet die rechtliche Grundlage fiir den Schutz der Menschenrechte in
Deutschland. Von grundlegender Bedeutung ist dabei, dass die ersten Artikel des
Grundgesetzes den Grundrechten gewidmet sind, was deren Vorrang im Rechtssystem
des Staates unterstreicht [3].

Artikel 1 des Grundgesetzes verankert die Unantastbarkeit der Menschenwiirde
und bestimmt sie zum hochsten verfassungsrechtlichen Wert: ,,Die Wiirde des
Menschen ist unantastbar. Sie zu achten und zu schiitzen ist Verpflichtung aller
staatlichen Gewalt* [3]. Diese Bestimmung besitzt sogenannten ,,Ewigkeitscharakter*,
da sie selbst durch Verfassungsidnderungen nicht aufgehoben werden kann.

Die Artikel 2-19 des Grundgesetzes enthalten einen umfassenden Katalog
grundlegender Rechte und Freiheiten, darunter das Recht auf freie Entfaltung der
Personlichkeit, die Gleichheit vor dem Gesetz, die Glaubensfreiheit, die Meinungs-
und Pressefreiheit, die Versammlungsfreiheit, das Recht auf Unverletzlichkeit der
Wohnung, den Schutz des Figentums sowie die Berufsfreiheit. Ein besonderes
Merkmal des deutschen Modells besteht darin, dass diese Rechte unmittelbar geltendes
Recht darstellen und alle Staatsgewalten binden.

Das System des Menschenrechtsschutzes in der Bundesrepublik Deutschland ist
mehrstufig aufgebaut. Seine Grundlage bildet ein ausdifferenziertes Gerichtssystem,
das ordentliche Gerichte sowie Verwaltungs-, Sozial-, Finanz- und Arbeitsgerichte
umfasst.

Eine Schliisselrolle spielt das Bundesverfassungsgericht, das 1951 gegriindet
wurde. Es iibt die Verfassungskontrolle aus, priift Verfassungsbeschwerden der
Biirgerinnen und Biirger und gewihrleistet die Vereinbarkeit der Gesetzgebung mit
dem Grundgesetz. Dank des Instituts der individuellen Verfassungsbeschwerde kann
sich jede Person, deren Rechte durch staatliche MaBnahmen verletzt wurden,
unmittelbar an dieses Gericht wenden [4].

Neben der Gerichtsbarkeit spielen auch Ombudsinstitutionen und spezialisierte
Einrichtungen eine wichtige Rolle, darunter der Wehrbeauftragte des Deutschen
Bundestages, der Bundesbeauftragte fiir den Datenschutz und die Informationsfreiheit
sowie Antidiskriminierungsstellen. Diese Institutionen gewdhrleisten einen
auBBergerichtlichen Schutz der Rechte der Biirgerinnen und Biirger und tragen zur
praventiven Losung gesellschaftlicher Konflikte bei.

Trotz des hohen Niveaus des rechtlichen Schutzes sieht sich Deutschland im
Bereich der Menschenrechte mit einer Reihe aktueller Herausforderungen konfrontiert.

Die Meinungsfreiheit steht unter stindigem Druck: FEinerseits besteht die
Notwendigkeit, gegen Hassrede und Desinformation vorzugehen, andererseits muss
eine tiberméfige Einschrinkung der freien Meinungsduferung vermieden werden. Das
Netzwerkdurchsetzungsgesetz (NetzDG) von 2017 verpflichtet soziale Netzwerke zur
schnellen Entfernung rechtswidriger Inhalte; Kritiker weisen jedoch auf das Risiko
einer iberméfBigen Zensur hin [5].

Der Schutz personenbezogener Daten hat im Zeitalter der Digitalisierung
besondere Bedeutung erlangt. Die Einfiihrung der Datenschutz-Grundverordnung der
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Europédischen Union (DSGVO) im Jahr 2018 sowie die aktive Tatigkeit der deutschen
Aufsichtsbehorden verdeutlichen die Relevanz dieser Herausforderung.

Die Rechte von Migranten und Fliichtlingen zéhlen weiterhin zu den drdngendsten
Problemen. Der massenhafte Zustrom von Fliichtlingen in den Jahren 2015-2016
offenbarte Spannungen zwischen den humanitdren Verpflichtungen des Staates und
den Kapazititen des Aufnahme- und Integrationssystems. Digitale Technologien,
insbesondere kiinstliche Intelligenz und Uberwachungssysteme, schaffen neue
Gefahren fiir Privatsphire, Gleichheit und Freiheit. Diese Herausforderungen erfordern
eine Anpassung der rechtlichen Regelungen.

Die vergleichende Analyse der Rechtssysteme beider Lander ermdglicht es, sowohl
gemeinsame Merkmale als auch wesentliche Unterschiede festzustellen.

Zu den gemeinsamen Merkmalen gehoren die verfassungsrechtliche Verankerung
eines umfassenden Katalogs von Menschenrechten und Grundfreiheiten, die
Anerkennung internationaler Standards im Bereich der Menschenrechte, das
Vorhandensein einer Verfassungsgerichtsbarkeit sowie Mechanismen, die den
Biirgerinnen und Biirgern den gerichtlichen Schutz ihrer Rechte ermdglichen.

Gleichzeitig bestehen wesentliche Unterschiede. Erstens ist das Niveau der
praktischen Gewihrleistung der Rechte in Deutschland deutlich hoher, was auf
ausgereifte institutionelle Mechanismen und eine gefestigte Rechtskultur
zuriickzufiilhren ist. Zweitens gehort das  Bundesverfassungsgericht  der
Bundesrepublik Deutschland zu den angesehensten Verfassungsgerichten weltweit,
wiahrend sich das Verfassungsgericht der Ukraine derzeit in einem Reformprozess
befindet. Drittens sieht sich die Ukraine infolge des bewaffneten Konflikts mit
spezifischen Herausforderungen im Bereich der Menschenrechte konfrontiert, die in
Deutschland unter friedlichen Bedingungen keine Entsprechung finden [6].

Die Entwicklungsperspektiven der Ukraine stehen im Zusammenhang mit der
Umsetzung europaischer Standards, der Starkung der Unabhingigkeit der Justiz sowie
der Erhohung des Rechtsbewusstseins der Blirgerinnen und Biirger — genau in diesen
Bereichen kann Deutschland als positives Vorbild dienen.

Die durchgefiihrte Analyse ermoglicht folgende Schlussfolgerungen:

Das System des Menschenrechtsschutzes in Deutschland gehort zu den am
weitesten  entwickelten der Welt. Seine Effektivitit wird durch die
verfassungsrechtliche Verankerung der Unantastbarkeit der Menschenwiirde als
hochstem Wert, ein ausgebautes System gerichtlicher und auBergerichtlicher
Schutzmechanismen sowie die aktive Rolle des Bundesverfassungsgerichts
gewahrleistet.

Ein wirksamer Menschenrechtsschutz ist eine wesentliche Voraussetzung fiir
Demokratie, soziale Stabilitdt und eine nachhaltige gesellschaftliche Entwicklung. Die
Praxis der Bundesrepublik Deutschland zeigt iiberzeugend, dass ein Staat nur dann als
Rechtsstaat gelten kann, wenn die grundlegenden Rechte und Freiheiten tatsdchlich
und nicht lediglich deklarativ gewidhrleistet werden.

Fiir die Ukraine ist die Auseinandersetzung mit den deutschen Erfahrungen sowie
deren Ubernahme besonders relevant, insbesondere im Kontext der europiischen
Integration und der Umsetzung der Rechtsreformen. Die Perspektiven zur
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Verbesserung des Systems des Menschenrechtsschutzes in der Ukraine liegen in der
Starkung der Unabhingigkeit der Justiz, der Erweiterung des Zugangs der Biirgerinnen
und Biirger zur Verfassungsgerichtsbarkeit sowie in der Steigerung der Effizienz der
Ombudsinstitutionen.
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KOJIBIﬁHO:HPABOBE PEI'YJIIOBAHHSI CITAIKOBHUX
IHPAB JITEU-TPOMAJISAH YKPAIHHU, YCUHOBJIEHUX
THO3EMIAMHAU

Ad¢ranaciB Bajgepis MukoJiaiBHa

3100yBavKa BUIIOT OCBITH 4 KypCy

HaBYAJILHO-HAYKOBOTO 1HCTUTYTY TpaBa Ta MPaBOOXOPOHHOI JiSUTBHOCTI,
criBrojoBa HaykoBoro ToBapucTBa CTyJIeHTIB (KypcaHTIB, ClyXadiB), aCIlipaHTIB,
JIOKTOPAHTIB 1 MOJIOJUX BUCHUX

JIbBIBCBHKOTO JIEP>KaBHOT'O YHIBEPCUTETY BHYTPIIIHIX CIpaB

Muxaiiiis Mapisa OMensiHiBHA

J1.10.H., TIpodhecop,

npodecop kadenpu MUBLIEHO-TIPABOBUX JUCITUTLTIH
HABYaJIbHO-HAYKOBOT'O IHCTUTYTY MpaBa Ta MPaBOOXOPOHHOI JISITbHOCTI
JIBBIBCHKOTO JIEP>KaBHOTO YHIBEPCUTETY BHYTPIIIHIX CIPaB

3BepTarOYUCh JI0 CYTHOCTI 3asiBICHOI MpOOJIEMAaTHKH, BapTO BIA3HAYUTH, IO
CHAJKOBI MPABOBIJHOCHHM 32 YYacTiO JIT€d — TrpoMaasH YKpaiHU, YCHHOBJIEHUX
1HO3EeMIsIMU, 0€3 MepeOUIbIICHHS PENPE3EHTYIOTh OJIHY 3 HaWOUIbII CKIIaJHUX chep
MDKHApOJIHOTO TPUBATHOIO IMpaBa, i€ KOJI31MHI MNPUB’A3KA NEPETUHAIOTHCS 3
IMIIEPAaTUBHUMH NPUIKCAMH ITyOJIYHOTO MOPSIIKY Ta OCHOBOIIOJIOKHHUMH 3acaJaMu
3aXUCTy TpaB AuTUHU. Clii HaroJOCUTH 1 HA TOMY, IO IHCTUTYT YCHUHOBJICHHS,
3MIHIOIOYH OCOOMCTHI CTaTyC IUTHUHHU, BTIM, HE yCYBAa€ aBTOMATHYHO BCIX FOPUIMYHUX
3B’SI3KIB 13 JIEP’KAaBOIO MOXOJKEHHSI, 1110, BJIACHE KKYYH, 1 TOPOHKYE MPOTUPIUUS Y
chepi cmankyBaHHs. Sk HaronomyBaB @. CaBiHbi, NPaBOBIIHOCHHU MAaIOTh
«mpuponne wicue» («Sitz  des Rechtsverhiltnisses»), mnpore y Bumaaky
TPAHCHAI[IOHAJILHOTO  YCHHOBJICHHSI  Ha3BaHE  «MICI€» CTa€ pPyXOMHUM 1
0araToBUMIpHHUM, 110 TAKOX YCKJIAJIHIOE BU3HAYEHHS 3aCTOCOBHOTO mpasa [1, ¢. 141].

Crin 3BepHYTHCS 0 TIOJIOKEHb 3akoHy Ykpainu «lIpo MixHapoaHe mpuBaTHE
npaBo» Big 23.06.2005 p. Ne2709-1V, sxuii y ct.cT. 70-71 BCTaHOBIIIOE, IO CITaIKOBI
BIJIHOCHHU PETYJIOIOTHCS MPaBOM JIEpXKaBU, JI€ CHAJAKOJaBellb MaB OCTaHHE MICIIC
npoxkuBaHHs (cT. 70 3aKOHY), a 111010 HEPYXOMOT'0 MaifHa — IPaBOM JIEPKaBH, 1€ BOHO
3HaXOJUThCS (3a BUHSATKOM MaifHa, 110 MiJJisirae Aep>kaBHii peectparii) (ct. 71) [2].
BonHouac, ik TPUKMETHO, 3aKOHOJIaBEIlb HE BUOKPEMIIIOE CHEIIaIbHUX HOPM JUIsS
BUMAJKIB, KOJIU CIIAJKOEMEIb € YCUHOBJICHOIO TUTUHOIO 3 1HO3EMHUM €JIEMEHTOM |3,
c. 110], uro B>xe Ha HOPMATUBHOMY PiBHI 3aKJIaa€ MIATPYHTS JJIs KOJII314. Y BIJMOBIIb
Ha 1€ B JOKTpHWHI, 30kpema y mpaimsix B. Kyuepa, oOrpyHtoByeThCs moTpeba
nudepeHItiai Kom31iHUX MPUB’ 30K 3aJIEKHO BiJl XapaKTepy OCOOMCTOTO CTaTyCy
CITAJKOEMIIS, OJHAK BIJIMOBIIHI ITOJIO)KEHHS, CTAHOM Ha ChOT'OJIHI, 3aIMIIAIOTHCS 1103a
TEKCTOM 3aKony [4, c. 123].

[Ipunarinno 3ayBaxkumo, mo Cimeiinuii komekc Ykpaiam Big 10.01.2002 p.
No2947-111 mpsiMO BCTaHOBITIOE, 10 YCUHOBJICHA IUTHHA MPUPIBHIOETHCS Y MPaBax 10
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piIHOT AUTHUHU ycuHOBMOBaYiB (4. 1 cT. 207), OXOIUIIOOYM CHAJKOBI MpaBa, i
BOJHOYAC BTpada€ MPaBOBUN 3B’S30K 13 OI0JOTIYHMMH OaThKamMH, 3a BUHSTKOM
BUIAJKIB, TiependaueHux 3akoHoMm (ct. 232) [5]. Ilpote, y Mi>XKHApOJHOMY BHMIpI,
KOJIM YCUHOBIICHHS 3[IIHCHIOETHCS 1HO3EMISIMHU, 3aCTOCOBYIOTHCSI TAKOXK IMOJIOKEHHS
KouBenmii mpo 3axuct aiTell Ta CHIBPOOITHUIITBO 3 MHUTaHb MIKAEPKABHOTO
ycuHOBJIeHHS 1993 poky, sika, MONpH CBiH MPOIECyTbHUM XapakTep, 3aKPITLTIOE
INPUHLIAI HAWKpalIMX 1HTEPECiB TUTHHHU SIK BHU3HA4YalbHUU [6]. BoueBuap, came
HaBEJICHUH IIPUHITUII 1 Ma€ OyTH OPIEHTUPOM IPU BUPIIICHH] CIIAKOBUX KOJII31MH.

B To#i ke yac, KOJM MU TOBOPMMO MPO CIAJKOBI MpaBa, HE MOXHAa OMHUHYTU
yBarow 1 nosioxkeHHs: [{uBinbHOrO Konmekcy Ykpainu Big 16.01.2003 p. Ned35-1V,
30kpema cT. 1222, 1261, sxi BU3HAYaIOTh KOJIO CMAJKOEMIIIB MEPIIOT YePTH, A0 SAKUX
HAJIEeXKaTh JITH CHAJAKOAABI, Yy TOMY YUCI YCUHOBJEH] [7]. OfAHaK y BUNAAKY, KOJIU
JUTUHA YCUHOBJICHA 1HO3EMIIEM 1 Ma€ TPOMAJISTHCTBO 1HIIOI Aep>KaBU, MOCTAE LILITKOM
JIOTIYHE MHUTAHHS: YU 30epirae BOHA CMaJKOBI MpaBa MO0 010JIOTTYHUX POJAMYIB B
VYkpaini? BracHe kaxy4du, BITYU3HSIHE MPABO CXWISETHCS 10 HETAaTUBHOI BiAMOBIIIL,
TOAl SIK y HU3LI NpaBoOnopsnKiB, ckaxiMo y ®panumii [8] adbo Himewyumni [9],
JOMYCKAlOThCA BUHATKH 3aliekHO Bl (opMu ycHHOBIEHHA («simple adoption»
(mpocta — 30epirar0ThCsl CIAJIKOBI IMpaBa MIOAO OiloJOTriyHUX poauyiB) vs. «full
adoption» (mOBHa — Takl 3B’S3KM PO3PUBAIOTHCS), IO TAKOX 3HAUIIIO CBOE
Bi1oOpaxkeHHa y npausx K. ¢poun bap Ta I1. Mankoscekoro [10].

30cepeKYyIOUNCh Ha KOMI3IMHUX acleKTaxX, BIIMITUMO, IO OJIHIEI0 3 HAMO1IbII
JTUCKYCIHHUX MPOOJIeM € BU3HAYCHHS TPaBa, sIKE PETyJIIO€ CIaIKOBY MPAaBO3/IaTHICTD
mutiHA. BigmoBigHo 10 4. 1 cr. 18 3akony Ykpainu «I[Ipo mixkHapoJiHe IpUBaTHE
MpaBo», MPaBO3AATHICTH (PI3UYHOT 0COOM BHU3HAYAETHCS i1 0COOMCTUM 3aKOHOM («lex
personalisy), KW, y CBOIO 4epry, BCTAHOBIIIOETHCS 3a TPOMAJIIHCTBOM [2]. BTim, y
BUIIAJIKYy YCUHOBJICHHSI 1HO3EMISIMHU, JUTHHA HEPiAKO HaOyBa€ 1HIIE TPOMASTHCTBO,
110, AHAJIOTTYHO, 3MIHIOE i1 0COOMCTHI 3aKOH.

VY CBITJII HABEICHOTO BUHUKAE KOJI13151 MI3K IIPAaBOM I'POMAJITHCTBA Ta IPABOM MICLS
MPOKMBAHHS, 1110, 0€3yMOBHO, MOTpeOy€e OUTbII YITKOTO HOPMAaTUBHOTO BUPIIICHHS.
[ixaBo, 110 npakTuka €Bporneiicbkoro cyay 3 rnpas moaunu (nani — €ECII, Cyn), xoua
i He TMpsAMO TPUCBIYCHA CITAJKOBUM CIIOpaM Yy KOHTEKCTI MIKHApPOIHOTO
YCUHOBJIEHHS, YTIM (OpMy€ Ba)JIMBI OPIEHTUPHU. 30KpeMa, y ofHii 13 cupas Cya
HAaroJIOCMB Ha HEOOXIAHOCTI BHU3HAHHS IOPUAMYHOTO 3B’SI3KYy MDK AUTHHOIO Ta ii
OaTbkaMH B 1HTEpecax TmpaBoBoi Bu3HadeHocTi [l11]. AHamoriuHo, B 1HIIIN
MpEIeICHTHIN crpaBi OyJio MiAKPECICHO OOOB’S30K JEpiKaB BU3HABATH IPABOBI
HACJIKY YCUHOBIICHHS, 3/IIHCHEHOTO 32 KOPJIOHOM, SKIII0 BOHO BIJIMOBI/Ia€ IHTEpECcam
mutiHY [12]. Y maHoMy acmekTi IOIIbHO 3a3HAYMTH, 0 HaBEACHI MPaBOBI MO3UITIT
€CII moxyTh OyTH eKCTparnoyiboBaHi 1 Ha chepy CrmaaKyBaHHS, aJ’Ke HEBHU3HAHHS
CTaTyCy YCHHOBJICHOT AUTHHH (PaKTUYHO MO30aBIIsI€ il MATHOBHX TIPaB.

3BepTarounch A0 3apyODKHOro AocBimy, BapTo BiamitTuTH Pernmament (€C)
Ne650/2012 nipo cnaaKyBaHHS, IKUW BBOAUTH NPUHYUN EOHOCME CHAOKOBO20 CIANLY LY
Ta TPUB’A3KY J0 «3BUYANHOTO MICLS MPOXXUBaHHS» crankonaris [13]. YV mpomy
KOHTEKCTI, CKaXiMO, HIMElIbKa TIpaBOBa CHCTEMa, aJaNTyIO4H IOJOKEHHS
PernameHnTy, BH3Ha€ CIaJKOBI IIpaBa YCHHOBJIGHMX [IT€H HE3aJekKHO BIJ iX
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IPOMAJISIHCTBA, 1110, 0€3yMOBHO, BWIJISJA€ OUIbII MOCHITOBHUM. BOaudaeTbcs, 110
VYkpaiHi JOUUIBPHO 3aMO3WYMTH TMOAIOHMN MiAXiA, 30KpeMa MUIIXOM YTOYHEHHS
KOJI31HIX HOPM IIIOJI0 OCOOMCTOTO CTaTyCy YCUHOBJIEHUX JIITCH.

Y CBITJII CHOTOJIEHHS, 3 OTJIAAYy HAa BOEHHUN KOHTEKCT Ta 3POCTaHHS KUIHKOCTI
MDKHApOJHUX YCHHOBJICHB, 3a3Hau€Ha MpoOJeMaThKa CTa€ Iie OLIbIl aKTyaJbHOIO.
Od4eBuHO, MO BIACYTHICTh YITKAX KOMI3IMHUX MEXaHI3MIB 3YMOBIIIOE IPABOBY
HEBU3HAYEHICTh, KA MPSMO BIUTUBAE Ha MAaWHOBI 1HTepecH niTeil. Biarak, qoUiTBEHO
3aKOHOJABYO 3aKpIMUTH CIEHiabHI KOJI31MHI HOPMH IIOJI0 CIHAJKOBUX IIpaB
YCHHOBJICHHX JIITeH, BPAXOBYIOUH SIK iX OCOOMCTHI 3aKOH, TaK 1 MPUHITUI HAWKPAIIIX
1HTEepeciB NuTUHY, 3akpimieHuit y Konseniii OOH mpo npasa autunu 1989 poky [14].
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DEVELOPMENT OF BUSINESS PROCESSES IN A
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The transition from a traditional linear to a circular economy is a fundamental
challenge and at the same time a strategic vector for the development of modern
business. The circular economy is based on the principles of regenerative design,
maximizing the useful life of materials and eliminating the concept of “waste”, turning
them into valuable resources. For such conditions of development of business
processes, the enterprise needs not just point improvements, but systemic
transformation at each stage of creating added value [1].

The transformation of internal and external business processes covers several key
areas that form closed material and resource cycles [2; 3]:

1. Product design and development. The traditional focus on minimizing cost is
changing to design taking into account the entire product life cycle. Products are
created in such a way that they can be easily disassembled, repaired, upgraded or safely
disposed of (modular design). Materials are processed from recovered, non-toxic or
already recycled sources.

2. Supply chain management and logistics. The circular model transforms logistics
processes, introducing the concept of reverse logistics. The procurement business
process now integrates work with circular suppliers. Logistics operations must ensure
not only the delivery of consumer goods, but also the effective collection,
transportation and sorting of used products, packaging or product residues for their
subsequent return to economic circulation.

3. Operational and production processes. Within the framework of operational
management, technologies for waste-free production, remanufacturing (restoring
industrial products to a new state) and secondary processing are being developed [4].
Business process optimization aimed at implementing the “6R” concept (Fig. 1).

4. Customer interaction and marketing. The very essence of the market offer is
changing. The key development is the business models of the Product-as-a-Service
class [3]. The customer does not buy the ownership of the thing, but the function or
useful effect that it provides (for example, renting lighting instead of buying lamps or
leasing equipment). Marketing and sales processes in this case focus on maintaining
long-term relationships, service and ensuring the maximum coefficient of useful use of
the product.
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Figure 1. Circular economy business framework
Source of the figure: [4].

The development of circular business processes is impossible without deep digital
transformation. Digital solutions serve as the technological basis for coordinating
complex closed loops (table 1).

Table 1.
The role of digital technologies in the development of business processes in a circular
economy

Digital technology Scope of application in circular processes
Artificial Intelligence | Optimization of resource use, forecasting of equipment wear,
optimization of reverse logistics routes

Internet of Things Monitoring of technical condition of products in real time for timely repair
and extension of their life

Blockchain Creation of “digital product passports” that provide transparency of origin
and traceability of materials throughout the chain

Sharing Platforms Processes of sharing of assets (Peer-to-Peer) that reduce the need for re-

production of new products

Source of the table: [4; 5].

The implementation of circular approaches provides businesses with significant
competitive advantages: reducing costs for primary raw materials, minimizing
environmental fines and taxes, increasing the loyalty of eco-conscious consumers and
resilience to geopolitical fluctuations in resource markets [4]. At the same time,
companies face serious challenges: high initial investments, the complexity of
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rebuilding sustainable relationships with partners and the need to transform consumer
culture [2].

Therefore, the development of business processes in a circular economy is an
evolutionary and strategic transition from linear consumption to renewable,
technologically driven and socially responsible ecosystems.
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Abstract. Endometriosis is a chronic estrogen-dependent disease that affects
approximately 10% of women of reproductive age and is a major cause of chronic
pelvic pain, dysmenorrhea, and infertility. Early and accurate diagnosis remains
challenging because of the diverse clinical presentation and variability in the
localization and extent of endometriotic lesions. The increasing use of noninvasive
imaging methods has significantly improved the diagnostic pathway and preoperative
assessment of affected patients.

A systematic review of contemporary literature was conducted to evaluate current
evidence regarding the diagnostic performance of transvaginal ultrasound (TVUS) and
magnetic resonance imaging (MRI) in the detection of endometriosis. Published
studies assessing the sensitivity, specificity, and clinical applicability of both
modalities for ovarian, superficial peritoneal, and deep infiltrating forms of the disease
were analyzed.

Current evidence demonstrates that TVUS is a highly accessible, cost-effective,
and accurate first-line imaging modality, particularly for the detection of ovarian
endometriomas and deep infiltrating lesions involving the bowel and rectovaginal
septum. MRI provides superior visualization of pelvic anatomy, improved tissue
characterization, and greater accuracy in assessing multifocal and complex disease.
The integration of ultrasound and MRI offers the most comprehensive diagnostic
approach, enabling more precise disease mapping, optimization of treatment planning,
and improved clinical management of women with endometriosis.
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Introduction. Endometriosis is a chronic inflammatory gynecological disease
characterized by the presence of endometrial-like tissue outside the uterine cavity.
According to current estimates, the condition affects approximately 10% of women of
reproductive age and up to 50% of women presenting with infertility or chronic pelvic
pain [1]. Despite its high prevalence and substantial impact on quality of life,
endometriosis remains one of the most underdiagnosed disorders in contemporary
gynecology, with the interval between symptom onset and definitive diagnosis often
exceeding seven years [2].

The clinical manifestations of endometriosis are highly heterogeneous and may
include dysmenorrhea, chronic pelvic pain, dyspareunia, bowel and urinary symptoms,
as well as reproductive dysfunction. The severity of symptoms frequently does not
correlate with the extent of anatomical involvement, creating additional diagnostic
challenges and contributing to delayed recognition of the disease [3]. Prolonged
diagnostic latency has been associated with disease progression, repeated healthcare
consultations, increased economic burden, and deterioration of physical,
psychological, and reproductive health outcomes [4].

Historically, laparoscopic visualization with histopathological confirmation was
considered the reference standard for diagnosis. However, advances in imaging
technology have substantially changed the diagnostic approach to endometriosis.
International professional societies increasingly support the use of noninvasive
diagnostic methods for the identification of ovarian and deep infiltrating lesions,
reducing dependence on diagnostic surgery and facilitating earlier initiation of
treatment [5].

Among available 1maging modalities, transvaginal ultrasound (TVUS) and
magnetic resonance imaging (MRI) occupy a central role in the evaluation of suspected
endometriosis. TVUS has become the preferred first-line examination because of its
accessibility, low cost, real-time assessment capabilities, and high diagnostic accuracy
for ovarian endometriomas and several forms of deep infiltrating endometriosis [6].
The introduction of standardized sonographic assessment protocols and dedicated
training programs has further improved the diagnostic performance of ultrasound in
specialized centers.

MRI provides excellent soft-tissue contrast and a comprehensive evaluation of
pelvic anatomy, allowing detailed visualization of deep infiltrating lesions, multifocal
disease, adhesions, and involvement of adjacent organs. The method is particularly
valuable in complex clinical scenarios, extensive pelvic disease, and preoperative
planning, where precise mapping of endometriotic implants directly influences surgical
strategy and patient outcomes [7].

Although both imaging techniques are widely used in clinical practice, their
diagnostic performance varies according to lesion type, anatomical location, disease
stage, operator experience, and technical factors. Ongoing improvements in imaging
protocols, standardized reporting systems, and multidisciplinary management have
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intensified interest in defining the optimal role of ultrasound and MRI within
contemporary diagnostic algorithms [8]. A comparative assessment of these modalities
remains clinically relevant for improving diagnostic accuracy, reducing delays in
disease recognition, and supporting individualized management strategies for women
with suspected endometriosis.

Materials and Methods. A systematic review of the literature was performed to
evaluate the diagnostic capabilities of transvaginal ultrasound (TVUS) and magnetic
resonance imaging (MRI) in women of reproductive age with endometriosis. The
literature search was conducted in PubMed, Scopus, Web of Science, and the Cochrane
Library.

Articles published between 2015 and 2025 were selected using the keywords
endometriosis, transvaginal ultrasound, TVUS, magnetic resonance imaging, MRI,
deep infiltrating endometriosis, endometrioma, diagnostic accuracy, sensitivity, and
specificity. The review included original clinical studies, cohort studies, systematic
reviews, meta-analyses, and international guideline documents.

Eligible studies reported the diagnostic performance of ultrasound and MRI in the
assessment of ovarian, superficial peritoneal, and deep infiltrating endometriosis.
Publications with incomplete methodological descriptions, isolated clinical
observations, conference abstracts, and duplicate records were excluded. The extracted
data were analyzed with attention to diagnostic accuracy, sensitivity, specificity, lesion
localization, and the practical role of each imaging modality in contemporary
diagnostic algorithms for endometriosis.

Results. Analysis of studies published during the last decade demonstrated
substantial progress in the noninvasive diagnosis of endometriosis and confirmed the
leading role of transvaginal ultrasound (TVUS) and magnetic resonance imaging
(MRI) in contemporary diagnostic algorithms. The diagnostic performance of each
modality varied according to lesion location, disease extent, operator expertise, and the
use of standardized examination protocols [9].

For ovarian endometriomas, TVUS showed consistently high diagnostic accuracy
across most studies. Meta-analyses reported pooled sensitivity values ranging from
88% to 93% and specificity values between 89% and 96%, making ultrasound the
preferred first-line imaging modality for the detection of ovarian disease [10]. Typical
sonographic findings included unilocular or multilocular cysts with homogeneous low-
level internal echoes, thickened walls, and limited vascularization. MRI demonstrated
comparable diagnostic performance, with sensitivity generally exceeding 90% and
specificity approaching 95%, particularly when T1-weighted sequences with fat
suppression were incorporated into imaging protocols [11].

Deep infiltrating endometriosis (DIE) represented the area in which the greatest
diagnostic advances were observed. Lesions involving the rectosigmoid colon were
identified by TVUS with sensitivity ranging from 85% to 92% and specificity from
90% to 97% in experienced centers [12]. MRI yielded similar results, with pooled
sensitivity of approximately 88% and specificity above 90%. Several studies reported
that MRI provided superior assessment of lesion length, depth of bowel wall
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infiltration, and the relationship between endometriotic nodules and adjacent pelvic
structures [13].

In cases of rectovaginal septum involvement, ultrasound demonstrated sensitivity
ranging from 76% to 90%, whereas MRI showed slightly higher sensitivity values,
particularly in patients with extensive fibrosis and multifocal disease. Specificity for
both modalities generally exceeded 90%, supporting their clinical utility in
preoperative mapping [14]. Comparable findings were reported for uterosacral
ligament endometriosis, where MRI frequently achieved greater visualization of
fibrotic lesions and parametrial extension, while ultrasound remained highly effective
when performed by trained operators [15].

The diagnostic performance of imaging methods was lower for superficial
peritoneal endometriosis. Most studies indicated that both TVUS and MRI had limited
sensitivity for isolated superficial implants because of their small size and absence of
significant anatomical distortion. Sensitivity values frequently remained below 60%,
highlighting the continued diagnostic challenge posed by early-stage disease and
explaining why some patients with clinically significant symptoms may have negative
imaging findings [16].

Several investigations evaluated the role of standardized ultrasound mapping
protocols. The implementation of structured examination techniques, including
assessment of ovarian mobility, sliding sign evaluation, bowel compartment analysis,
and targeted examination of pelvic ligaments, significantly improved diagnostic
accuracy. Centers applying these protocols reported sensitivity values exceeding 90%
for selected forms of deep infiltrating endometriosis, approaching the performance
traditionally attributed to MRI [17].

MRI demonstrated particular advantages in the evaluation of multifocal disease.
Studies showed that MRI more accurately identified lesions affecting multiple pelvic
compartments simultaneously, including the bladder, ureters, rectosigmoid colon,
uterosacral ligaments, and posterior vaginal fornix. This broader anatomical
assessment improved surgical planning and reduced the likelihood of unexpected
intraoperative findings [18].

The importance of imaging for surgical preparation was consistently emphasized.
Comparative analyses revealed strong agreement between preoperative MRI findings
and operative observations in patients with advanced disease. Accurate
characterization of lesion extent enabled more precise multidisciplinary planning,
particularly in cases requiring colorectal, urological, or complex pelvic surgery [19].

Direct comparisons between TVUS and MRI demonstrated no statistically
significant differences in overall diagnostic performance for ovarian endometriomas
and rectosigmoid endometriosis in high-volume centers. However, MRI showed
superior performance in assessing disease distribution beyond the field of view
accessible to ultrasound and in patients with distorted pelvic anatomy, obesity, or
extensive postoperative adhesions [20].

Recent evidence supports a complementary rather than competitive relationship
between ultrasound and MRI. TVUS remains the most cost-effective and accessible
first-line modality, while MRI serves as a valuable second-line examination in selected
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clinical situations. Combined use of both techniques achieved the highest diagnostic
accuracy, with several studies reporting sensitivity values exceeding 95% for clinically
significant deep infiltrating disease and improved concordance with surgical findings
compared with either modality alone [21].

An additional factor influencing diagnostic performance was the experience of the
examiner and the level of specialization of the institution. Studies comparing expert
and non-expert ultrasound examinations demonstrated substantial differences in the
detection of deep infiltrating lesions. In specialized endometriosis centers, sensitivity
for uterosacral ligament, rectovaginal, and bowel involvement frequently exceeded 85—
90%, whereas significantly lower values were reported in general gynecological
practice. These findings indicate that diagnostic accuracy depends not only on the
imaging modality itself but also on adherence to standardized examination techniques
and familiarity with the diverse imaging manifestations of endometriosis [17,20]. MRI
was less operator-dependent and showed greater reproducibility between observers,
particularly when standardized reporting systems were applied [18].

Recent investigations have also emphasized the growing role of imaging in disease
staging and treatment selection. Beyond confirming the presence of endometriosis,
both TVUS and MRI provide information regarding lesion size, depth of infiltration,
compartment involvement, and the presence of adhesions, factors directly associated
with symptom severity and surgical complexity. Preoperative imaging findings
demonstrated a strong correlation with operative and histopathological results in
advanced disease, allowing more accurate prediction of multidisciplinary surgical
requirements and reducing the risk of incomplete excision. The highest diagnostic
concordance was reported when ultrasound findings were interpreted together with
MRI data, particularly in women with extensive posterior compartment disease,
multifocal pelvic involvement, or suspected urinary tract endometriosis [19,21].

Discussion. The data analyzed in this review indicate that imaging has become a
key component of the diagnostic pathway for endometriosis. Improvements in
ultrasound technology, wider availability of MRI, and the development of standardized
examination protocols have significantly expanded the possibilities of noninvasive
diagnosis. The results demonstrate that both methods provide high diagnostic accuracy
for ovarian endometriomas and deep infiltrating endometriosis, which are the forms
most often associated with severe pain, infertility, and the need for surgical treatment
[10-15].

The diagnostic value of transvaginal ultrasound deserves particular attention. Over
the last decade, the role of ultrasound has evolved from a screening tool for adnexal
pathology to a comprehensive method for assessing pelvic endometriosis. Studies
included in this review show that when examinations are performed according to
standardized protocols, the sensitivity and specificity of TVUS for deep infiltrating
lesions approach those reported for MRI [12,14,15,17]. These findings are clinically
important because ultrasound is readily available, less costly, and can be performed
during a routine gynecological consultation. In many cases, a properly conducted
ultrasound examination provides sufficient information for both diagnosis and initial
treatment planning.
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At the same time, the results support the continued importance of MRI in patients
with suspected extensive disease. Unlike ultrasound, MRI allows simultaneous
evaluation of all pelvic compartments and provides a more complete assessment of
anatomical relationships between lesions and surrounding structures. This advantage
becomes particularly evident in multifocal disease, involvement of the urinary tract,
extensive posterior compartment lesions, and cases complicated by postoperative
adhesions [18,20]. Detailed visualization of disease extent is especially valuable when
surgical treatment is being considered, as it facilitates preoperative planning and helps
determine the need for multidisciplinary involvement [19].

The findings also emphasize the influence of operator experience on diagnostic
outcomes. Several studies demonstrated that the accuracy of ultrasound increases
substantially in specialized centers where dedicated examination protocols are
routinely applied [17,20]. This observation suggests that differences reported between
studies may reflect variations in expertise rather than intrinsic limitations of the
imaging modality itself. Consequently, the implementation of structured training
programs and standardized reporting systems may contribute as much to diagnostic
improvement as technological advances.

A separate issue concerns superficial peritoneal endometriosis. In contrast to
ovarian and deep infiltrating disease, diagnostic performance remains limited for small
superficial lesions, regardless of the imaging technique employed [16]. These implants
often produce minimal anatomical distortion and may remain below the spatial
resolution of currently available methods. This explains why some patients continue to
experience symptoms highly suggestive of endometriosis despite negative imaging
findings. In such situations, imaging results should be interpreted within the broader
clinical context rather than considered in isolation.

The reviewed studies further demonstrate that modern imaging serves purposes
beyond lesion detection. Information regarding lesion size, depth of infiltration,
compartment involvement, and the presence of adhesions has direct implications for
treatment strategy and surgical complexity. A strong correlation between imaging
findings and intraoperative observations reported in several studies confirms the value
of preoperative disease mapping, particularly in women with advanced forms of
endometriosis [19,21]. Accurate characterization of disease distribution allows more
realistic assessment of operative risks and may improve surgical outcomes.

The available evidence does not support viewing ultrasound and MRI as alternative
methods competing for the same role. Their strengths differ according to the clinical
situation, lesion location, and diagnostic objectives. Ultrasound remains the most
practical first-line modality, whereas MRI provides additional information in selected
patients with complex or extensive disease. The most consistent results have been
reported when both techniques are incorporated into a stepwise diagnostic strategy,
allowing the advantages of each modality to be used where they are most clinically
relevant [18-21].

CONCLUSION

Transvaginal ultrasound and magnetic resonance imaging are highly informative

methods for the diagnosis of endometriosis in women of reproductive age.
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Transvaginal ultrasound remains the preferred first-line imaging modality because of
its accessibility, cost-effectiveness, and high diagnostic accuracy for ovarian
endometriomas and deep infiltrating lesions. MRI provides additional value in the
assessment of multifocal disease, complex anatomical involvement, and preoperative
mapping, particularly in patients with advanced forms of endometriosis.

The greatest diagnostic benefit is achieved through the complementary use of both
modalities within a structured diagnostic pathway. Early and accurate identification of
endometriotic lesions facilitates timely treatment planning, improves surgical decision-
making, and may reduce the diagnostic delay that continues to characterize this disease.
Continued refinement of imaging protocols and broader implementation of
standardized examination approaches are expected to further improve the detection and
characterization of endometriosis in clinical practice.
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Abstract. Thrombophilic disorders are considered an important factor associated
with cardiovascular complications in young patients. Both inherited and acquired
forms of thrombophilia increase the tendency to thrombus formation and may
contribute to the development of myocardial infarction, ischemic stroke, venous
thrombosis, and pulmonary embolism at a young age.

This article reviews the relationship between thrombophilic conditions, including
factor V Leiden mutation, prothrombin gene mutation, protein C and protein S
deficiency, and antiphospholipid syndrome, and the risk of cardiovascular events. The
role of endothelial dysfunction and coagulation abnormalities in the progression of
vascular complications is discussed.

Available data suggest that thrombophilia significantly increases the risk of early
cardiovascular events, particularly in the presence of additional risk factors. Early
diagnosis and individualized preventive strategies may improve clinical outcomes and
reduce the frequency of recurrent thrombotic complications.

Keywords: thrombophilia, cardiovascular complications, young patients,
hypercoagulability, thrombotic disorders, ischemic stroke, myocardial infarction,
venous thrombosis, antiphospholipid syndrome, inherited thrombophilia.

Introduction. Cardiovascular complications in young patients remain a significant
clinical and scientific challenge due to their increasing incidence and potentially severe
long-term consequences [1]. Unlike older populations, where atherosclerosis and
metabolic disorders are considered the leading causes of vascular events, thrombotic
complications in younger individuals often develop in the presence of inherited or
acquired abnormalities of the hemostatic system [2]. In recent years, particular
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attention has been directed toward thrombophilic disorders as an important contributor
to premature cardiovascular pathology.

Thrombophilia is characterized by an increased tendency toward thrombosis
resulting from genetic mutations or acquired disturbances in coagulation pathways [3].
Among the most clinically relevant inherited forms are factor V Leiden mutation,
prothrombin G20210A mutation, and deficiencies of natural anticoagulants such as
protein C, protein S, and antithrombin III [4]. Acquired thrombophilia, especially
antiphospholipid syndrome, is also strongly associated with arterial and venous
thrombotic events in young adults [5].

The growing prevalence of ischemic stroke, myocardial infarction, and venous
thromboembolism among patients younger than 45 years has intensified interest in the
role of hypercoagulable states in cardiovascular disease progression [6]. Importantly,
thrombotic events in this population frequently occur in the absence of traditional
cardiovascular risk factors, which complicates early diagnosis and risk stratification
[7]. Additional triggers, including smoking, obesity, oral contraceptive use, chronic
inflammation, and prolonged immobilization, may further increase the probability of
vascular complications in predisposed individuals [8].

Despite substantial progress in molecular diagnostics and preventive cardiology,
the mechanisms linking thrombophilia with cardiovascular complications in young
patients remain insufficiently understood. A better understanding of these associations
may improve early detection strategies, optimize anticoagulant therapy, and reduce the
risk of recurrent thrombotic events.

Materials and Methods. This study was performed as a systematic literature
review of publications investigating thrombophilic disorders and cardiovascular
complications in young patients between 2015 and 2025.

The literature search was conducted using PubMed, Scopus, Web of Science, and
Google Scholar databases. The following keywords were used: “thrombophilia,”
“cardiovascular complications,” “young adults,” “ischemic stroke,” “myocardial
infarction,” “venous thromboembolism,” and “antiphospholipid syndrome.”

The review included clinical studies, meta-analyses, and systematic reviews
published in English that evaluated inherited or acquired thrombophilia in patients
younger than 45 years. Studies focused on arterial and venous thrombotic
complications were selected for analysis. The selected publications were analyzed
according to study design, type of thrombophilia, and reported cardiovascular
outcomes.

Results. The analysis of studies published between 2015 and 2025 demonstrated
that thrombophilic disorders play a substantial role in the development of
cardiovascular and thromboembolic complications in young patients, particularly in
individuals younger than 45 years [9]. Most publications emphasized that inherited and
acquired abnormalities of coagulation are more frequently identified in young patients
with thrombotic events than in age-matched control groups without vascular pathology
[10].

Among inherited thrombophilic disorders, factor V Leiden mutation remained the
most prevalent genetic abnormality associated with venous thromboembolism.
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Multiple cohort studies reported a significantly increased incidence of deep vein
thrombosis and pulmonary embolism in carriers of this mutation, especially in
homozygous individuals and patients with combined prothrombotic factors [11]. The
thrombotic risk increased further in the presence of smoking, obesity, prolonged
immobilization, estrogen-containing contraceptives, pregnancy, or recent surgical
interventions. Several studies noted that young women with factor V Leiden mutation
who used oral contraceptives demonstrated a markedly higher incidence of venous
thrombosis compared with non-carriers [12].

The prothrombin G20210A mutation was also frequently associated with venous
thromboembolic events. According to the reviewed data, carriers of this mutation had
elevated plasma prothrombin levels, contributing to increased thrombin generation and
hypercoagulability [13]. Although the association between prothrombin mutation and
arterial thrombosis was less consistent, several studies identified a higher prevalence
of this mutation among young patients with cryptogenic ischemic stroke and
myocardial infarction without severe coronary atherosclerosis [14].

Deficiencies of natural anticoagulants, including protein C, protein S, and
antithrombin 111, were less common but clinically significant due to their association
with recurrent thrombosis and early disease onset [15]. Patients with these deficiencies
often experienced their first thrombotic episode before the age of 40 years, and
recurrent venous thromboembolism was reported more frequently than in patients
without inherited coagulation defects. Some studies also described thrombosis in
unusual anatomical locations, including cerebral venous sinuses, mesenteric veins, and
portal veins [16].

Acquired thrombophilia, particularly antiphospholipid syndrome, demonstrated the
strongest association with arterial cardiovascular complications in young adults.
Persistent positivity for lupus anticoagulant, anticardiolipin antibodies, and anti-f32-
glycoprotein I antibodies was repeatedly associated with ischemic stroke, transient
ischemic attacks, myocardial infarction, and recurrent thrombotic episodes [17].
Several studies emphasized that triple-positive antiphospholipid antibody profiles were
linked to the highest risk of recurrent thrombosis and multiorgan vascular involvement.
Young patients with antiphospholipid syndrome frequently presented with
cerebrovascular complications in the absence of advanced atherosclerotic disease [18].

A number of studies also investigated the relationship between thrombophilia and
premature myocardial infarction. Although inherited thrombophilia alone was not
considered a direct cause of coronary artery occlusion in most cases, the coexistence
of hypercoagulability with endothelial dysfunction, smoking, dyslipidemia, diabetes
mellitus, and inflammatory vascular injury significantly increased the probability of
acute coronary events [19]. In angiographic studies, some young patients with
myocardial infarction and thrombophilia demonstrated minimal or non-obstructive
coronary artery disease, suggesting a major contribution of intravascular thrombosis
rather than progressive atherosclerotic plaque formation.

The reviewed literature consistently demonstrated that venous thromboembolism
remained the predominant manifestation of thrombophilia in young patients [20]. Deep
vein thrombosis of the lower extremities and pulmonary embolism were the most
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frequently reported complications. Recurrent episodes were significantly more
common in patients with combined hereditary defects or untreated antiphospholipid
syndrome. Several studies highlighted that recurrent thrombosis was associated with
poorer long-term prognosis, increased hospitalization rates, and prolonged
anticoagulant therapy.

Most authors supported selective thrombophilia screening in young patients with
unexplained thrombotic events, recurrent thrombosis, ischemic stroke of unknown
origin, thrombosis at unusual sites, or a strong family history of thromboembolic
disease [21]. Early identification of thrombophilic disorders was associated with
improved risk stratification and more individualized preventive management aimed at
reducing recurrent cardiovascular complications.

Discussion. The findings of the present review demonstrate that thrombophilic
disorders remain an important contributor to cardiovascular and thromboembolic
complications in young patients, particularly in cases where traditional cardiovascular
risk factors alone cannot fully explain the clinical presentation [9,17]. The analyzed
studies support the concept that inherited and acquired hypercoagulable states may
significantly influence the development of both venous and arterial thrombosis through
persistent activation of coagulation pathways, endothelial dysfunction, platelet
activation, and chronic vascular inflammation [13,18].

The strongest association identified in the reviewed literature was observed
between inherited thrombophilia and venous thromboembolism. Factor V Leiden
mutation and prothrombin G20210A mutation consistently demonstrated a higher
prevalence among young patients with deep vein thrombosis and pulmonary embolism
compared with the general population [11,13]. However, the clinical significance of
these mutations appears to depend not only on their presence but also on the interaction
with additional acquired risk factors. Smoking, obesity, prolonged immobilization,
hormonal therapy, and inflammatory conditions substantially amplified thrombotic risk
in genetically predisposed individuals [12,19]. These observations support the
multifactorial nature of thrombosis and emphasize that hereditary thrombophilia rarely
acts as an isolated pathogenic mechanism.

The relationship between thrombophilia and arterial cardiovascular complications
remains more controversial. Several studies included in the review reported only a
moderate association between inherited thrombophilia and ischemic stroke or
myocardial infarction [14,20]. In contrast, antiphospholipid syndrome demonstrated a
consistently strong relationship with arterial thrombosis, particularly recurrent
ischemic stroke in young adults [17]. Persistent antiphospholipid antibody positivity,
especially triple-positive serological profiles, was associated with recurrent
cerebrovascular events, endothelial injury, and systemic thrombotic manifestations
[18]. These findings suggest that acquired autoimmune-mediated thrombophilia may
have a greater impact on arterial circulation than most isolated hereditary defects.

An important observation across multiple studies was the relatively high frequency
of thrombotic events in young patients without advanced atherosclerotic disease
[14,19]. In some cases of premature myocardial infarction, angiographic examination
revealed minimal coronary artery stenosis despite clinically significant ischemia. This
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supports the hypothesis that acute intravascular thrombosis may contribute to coronary
occlusion independently of severe plaque burden. Similar mechanisms may explain
cryptogenic ischemic stroke in young adults with thrombophilic abnormalities [20].

The reviewed literature also highlights the diagnostic challenges associated with
thrombophilia screening. Although laboratory testing may improve risk stratification
in selected patients, universal screening after every thrombotic event remains
controversial due to variable predictive value and the possibility of overdiagnosis [21].
Most authors recommend targeted testing in young patients with recurrent thrombosis,
thrombosis at unusual sites, ischemic stroke of unclear etiology, pregnancy-associated
thrombosis, or a strong family history of thromboembolic disease [22]. Such an
approach may improve the clinical relevance of diagnostic findings while reducing
unnecessary laboratory investigations.

Another important issue concerns long-term management and prevention. Several
studies emphasized that early identification of thrombophilic disorders allows more
individualized anticoagulant strategies and may reduce the incidence of recurrent
cardiovascular complications [23]. At the same time, prolonged anticoagulant therapy
requires careful assessment of bleeding risk, particularly in young patients requiring
long-term treatment. Current evidence supports the need for personalized therapeutic
approaches based on thrombosis history, laboratory profile, coexistence of acquired
risk factors, and recurrence probability [24].

Despite substantial advances in molecular diagnostics and vascular medicine,
important limitations remain. Many studies included relatively small patient
populations, heterogeneous diagnostic criteria, and different laboratory methods for
thrombophilia assessment [25]. In addition, the contribution of combined genetic and
environmental factors to cardiovascular risk is still not fully understood. Further large-
scale prospective studies are required to clarify the prognostic significance of
individual thrombophilic disorders and to optimize preventive strategies in young
patients at increased thrombotic risk.

CONCLUSION

The analyzed studies indicate that thrombophilic disorders are closely associated
with the development of cardiovascular and thromboembolic complications in young
patients. Inherited forms of thrombophilia were more commonly linked to venous
thromboembolism, whereas antiphospholipid syndrome demonstrated the strongest
association with arterial thrombosis and ischemic stroke.

The risk of thrombotic complications increased in the presence of additional
provoking factors such as smoking, obesity, hormonal therapy, and prolonged
immobilization. In many cases, thrombotic events developed in patients without severe
atherosclerotic vascular changes, which supports the role of coagulation abnormalities
in the pathogenesis of early cardiovascular disease. Targeted thrombophilia screening
in young patients with unexplained or recurrent thrombotic events may improve
clinical assessment and contribute to more effective prevention of recurrent
complications.
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Abstract. Subclinical hypothyroidism is one of the most common endocrine
disorders encountered in internal medicine and is characterized by elevated serum
thyroid-stimulating hormone levels in the presence of normal free thyroxine
concentrations. Although patients are frequently asymptomatic, growing evidence
suggests that even mild thyroid dysfunction may contribute to adverse cardiovascular
outcomes. The clinical significance of subclinical hypothyroidism remains
controversial, particularly regarding its impact on cardiovascular risk and the need for
hormone replacement therapy.

Recent studies have expanded the understanding of the association between
subclinical hypothyroidism and cardiovascular disease. Alterations in lipid
metabolism, endothelial dysfunction, low-grade inflammation, increased arterial
stiffness, and impaired cardiac function have been identified as potential mechanisms
linking thyroid dysfunction to atherosclerosis, coronary artery disease, heart failure,
and cardiovascular mortality. The strength of these associations appears to depend on
thyroid-stimulating hormone levels, patient age, and the presence of concomitant
cardiovascular risk factors.

Current evidence indicates that subclinical hypothyroidism is associated with
unfavorable cardiometabolic changes in selected patient populations. Decisions
regarding levothyroxine therapy should be individualized, taking into account thyroid
function parameters, symptom severity, cardiovascular status, age, and thyroid
autoimmunity. Careful risk stratification remains essential for optimizing long-term
clinical outcomes and avoiding unnecessary treatment in patients with a low
probability of disease progression.
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Introduction. Subclinical hypothyroidism is among the most frequently diagnosed
thyroid disorders in clinical practice and is characterized by elevated serum thyroid-
stimulating hormone (TSH) concentrations with normal circulating free thyroxine
levels [1]. Depending on age, sex, iodine intake, and diagnostic criteria, its prevalence
ranges from 4% to 15% in the general population and may exceed 20% among older
adults and women [2]. Although traditionally considered a mild or asymptomatic
condition, growing evidence suggests that subclinical hypothyroidism may have
clinically relevant effects on multiple organ systems, particularly the cardiovascular
system [1,3].

The relationship between thyroid function and cardiovascular health has attracted
increasing attention over the past decade. Thyroid hormones regulate myocardial
contractility, vascular tone, lipid metabolism, endothelial function, and systemic
energy homeostasis. Even subtle disturbances in thyroid hormone signaling may
contribute to adverse structural and functional cardiovascular changes before the
development of overt hypothyroidism [3,4]. As a result, subclinical hypothyroidism
has emerged as a potential modifier of cardiovascular risk rather than a purely
biochemical abnormality.

Several epidemiological studies have demonstrated associations between
subclinical hypothyroidism and dyslipidemia, arterial hypertension, endothelial
dysfunction, accelerated atherosclerosis, coronary artery disease, and heart failure
[4,5]. Elevated TSH levels have also been linked to increased carotid intima-media
thickness, impaired vascular compliance, and a higher incidence of major adverse
cardiovascular events in selected patient populations [5]. These findings have raised
important questions regarding the long-term consequences of untreated thyroid
dysfunction and the potential benefits of early therapeutic intervention.

At the same time, available evidence remains heterogeneous. While some studies
report a significant increase in cardiovascular morbidity and mortality, others suggest
that cardiovascular risk is largely confined to patients with higher TSH concentrations,
advanced age, or established cardiovascular disease [6]. Such discrepancies have
generated ongoing debate regarding the thresholds for diagnosis, indications for
treatment, and expected clinical benefits of levothyroxine therapy.

The management of subclinical hypothyroidism has therefore become one of the
most controversial issues in contemporary internal medicine. Current clinical
guidelines emphasize individualized decision-making based on TSH levels, symptom
burden, age, thyroid autoimmunity, and cardiovascular risk profile rather than a
universal treatment strategy [7]. This approach reflects the growing recognition that
the biological and clinical consequences of subclinical hypothyroidism are not uniform
across patient populations.

Given the global burden of cardiovascular disease and the widespread prevalence
of thyroid dysfunction, understanding the cardiovascular implications of subclinical
hypothyroidism remains highly relevant for clinicians involved in the management of
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internal medicine patients [8]. Clarifying the mechanisms linking thyroid dysfunction
with cardiovascular pathology may contribute to more accurate risk stratification,
timely intervention, and improved long-term outcomes.

Materials and Methods. This study was designed as a systematic literature review.
Relevant publications were identified through searches of PubMed, Scopus, Web of
Science, and the Cochrane Library. The search included articles published between
2015 and 2025 using the keywords subclinical hypothyroidism, cardiovascular
disease, heart failure, atherosclerosis, coronary artery disease, dyslipidemia,
endothelial dysfunction, levothyroxine, and cardiovascular risk.

Original studies, cohort studies, randomized controlled trials, systematic reviews,
meta-analyses, and current clinical guidelines evaluating the relationship between
subclinical hypothyroidism and cardiovascular outcomes were included. Studies with
insufficient data, duplicate publications, conference abstracts, and articles not related
to cardiovascular aspects of the disease were excluded.

The selected sources were analyzed with respect to epidemiology,
pathophysiological mechanisms, cardiovascular manifestations, and current treatment
strategies for patients with subclinical hypothyroidism.

Results. The reviewed literature demonstrates that subclinical hypothyroidism
cannot be regarded as an isolated laboratory abnormality. Despite preserved circulating
free thyroxine concentrations, persistent elevation of thyroid-stimulating hormone is
associated with a range of metabolic, vascular, and cardiac alterations that may
influence long-term cardiovascular prognosis [9,10]. The magnitude of these changes
varies according to age, duration of thyroid dysfunction, degree of TSH elevation, and
the presence of concomitant cardiovascular risk factors.

Among the most consistently reported findings is the presence of lipid metabolism
abnormalities. Multiple cohort studies and meta-analyses have shown that patients with
subclinical hypothyroidism exhibit significantly higher concentrations of total
cholesterol, LDL cholesterol, non-HDL cholesterol, apolipoprotein B, and
triglycerides compared with euthyroid individuals [9,11]. These changes are
particularly evident when TSH levels exceed 10 mIU/L, although several studies have
documented similar trends even within the mildly elevated range. Reduced expression
of hepatic LDL receptors and impaired cholesterol clearance are considered major
mechanisms underlying these abnormalities [11]. As a result, prolonged exposure to
elevated TSH may contribute to progressive atherosclerotic vascular disease.

In addition to lipid disturbances, endothelial dysfunction appears to be an early
manifestation of thyroid hormone insufficiency. Endothelial cells are highly sensitive
to thyroid hormone signaling, which regulates nitric oxide synthesis, vascular
relaxation, and microcirculatory homeostasis. Studies utilizing flow-mediated dilation
techniques consistently demonstrated impaired endothelial-dependent vasodilation in
patients with subclinical hypothyroidism [12]. Structural vascular changes have also
been observed. Increased carotid intima-media thickness and reduced arterial elasticity
were reported in several investigations, suggesting that vascular remodeling begins
before clinically apparent cardiovascular disease develops [12,13].
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Markers of chronic low-grade inflammation are frequently elevated in affected
patients. Increased concentrations of high-sensitivity C-reactive protein, interleukin-6,
tumor necrosis factor-a, and other inflammatory mediators have been documented
across multiple studies [13]. Persistent inflammation may contribute to endothelial
injury, plaque instability, and accelerated progression of atherosclerosis.
Simultaneously, increased oxidative stress and disturbances in antioxidant defense
mechanisms further promote vascular damage and impair endothelial repair processes.

Blood pressure regulation is also influenced by thyroid function. Several large
observational studies reported a higher prevalence of both systolic and diastolic
hypertension among patients with subclinical hypothyroidism [14,15]. Elevated
peripheral vascular resistance, reduced arterial compliance, and endothelial
dysfunction appear to play central roles in this process. The association is particularly
pronounced in middle-aged adults and in individuals with coexisting obesity or
metabolic syndrome. Even modest increases in blood pressure may substantially
increase cumulative cardiovascular risk when combined with dyslipidemia and insulin
resistance.

Cardiac remodeling and myocardial dysfunction have been documented in both
imaging and functional studies. Echocardiographic assessments revealed impaired left
ventricular diastolic relaxation, prolonged isovolumetric relaxation time, increased left
ventricular wall thickness, and subtle reductions in myocardial contractility [15,16].
Although many patients remain asymptomatic, these abnormalities may represent early
stages of myocardial dysfunction. Several prospective studies demonstrated that
persistent TSH elevation is associated with a greater likelihood of developing heart
failure, particularly in individuals with TSH concentrations above 10 mIU/L [16]. The
risk appears even higher among patients with pre-existing coronary artery disease or
hypertension.

Evidence linking subclinical hypothyroidism to coronary artery disease has
strengthened considerably during the past decade. Population-based cohorts reported
increased rates of coronary events, myocardial infarction, and cardiovascular mortality
among patients with untreated thyroid dysfunction [17]. Coronary computed
tomography studies identified greater coronary artery calcification scores and more
extensive atherosclerotic plaque burden compared with euthyroid controls [17,18].
These observations support the concept that thyroid dysfunction contributes not only
to metabolic abnormalities but also to structural progression of atherosclerotic disease.

Several studies evaluated cerebrovascular outcomes. Although findings remain less
consistent than those observed for coronary disease, an increased incidence of ischemic
stroke has been reported in selected populations [18]. The association is more evident
in younger individuals and patients with additional cardiovascular risk factors.
Endothelial dysfunction, accelerated atherosclerosis, impaired cerebral perfusion, and
prothrombotic alterations are considered possible contributors to this increased risk.

A strong relationship between subclinical hypothyroidism and metabolic syndrome
was observed across numerous epidemiological investigations. Elevated TSH
concentrations were associated with central obesity, insulin resistance,
hypertriglyceridemia, hypertension, and impaired glucose metabolism [19]. Several
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large-scale studies demonstrated a gradual increase in the prevalence of metabolic
syndrome components with rising TSH levels, even within the upper part of the
reference range [19,20]. These findings suggest that thyroid dysfunction may amplify
existing cardiometabolic risk rather than act as an isolated endocrine disorder.

Age-related differences represent an important aspect of current evidence. In
younger and middle-aged adults, subclinical hypothyroidism is consistently associated
with adverse cardiovascular outcomes, whereas data from elderly populations are less
uniform [20]. Several studies involving individuals older than 80 years failed to
demonstrate significant increases in cardiovascular mortality associated with mildly
elevated TSH levels. Some authors have suggested that age-related shifts in thyroid
physiology may partly explain these observations, highlighting the importance of
individualized interpretation of laboratory findings.

The potential benefits of levothyroxine replacement therapy remain an area of
active investigation. Randomized controlled trials and meta-analyses demonstrated
modest but measurable improvements in total cholesterol, LDL cholesterol, endothelial
function, arterial stiffness, and selected markers of vascular health following treatment
[11,21]. Patients with higher baseline TSH concentrations generally experienced the
greatest benefit. However, large trials involving older adults showed limited effects on
major cardiovascular outcomes, symptom burden, or quality of life [21]. These findings
indicate that treatment decisions should not rely solely on biochemical parameters but
should incorporate age, cardiovascular status, symptom severity, and the likelithood of
disease progression.

Collectively, the reviewed evidence indicates that subclinical hypothyroidism is
associated with a complex network of metabolic and cardiovascular disturbances
involving lipid metabolism, vascular biology, myocardial function, inflammation, and
insulin sensitivity. These abnormalities may remain clinically silent for many years but
contribute to increased cardiovascular morbidity, particularly among patients with
persistent TSH elevation and an unfavorable cardiometabolic profile [9-21].

Discussion. The literature reviewed in this study indicates that subclinical
hypothyroidism extends beyond an isolated laboratory finding. Although circulating
thyroid hormone levels remain within the normal range, elevated TSH concentrations
are associated with metabolic and cardiovascular changes that may influence long-term
clinical outcomes [9-11]. The degree of risk, however, varies considerably among
patient groups, which explains the ongoing debate regarding the clinical significance
of this condition.

The results support the concept that cardiovascular involvement in subclinical
hypothyroidism develops through several interacting mechanisms. Disturbances in
lipid metabolism contribute to an atherogenic profile characterized by elevated LDL
cholesterol and triglyceride levels, while endothelial dysfunction and chronic low-
grade inflammation promote vascular injury [11-13]. These processes provide a
plausible explanation for the higher prevalence of atherosclerotic changes observed in
patients with persistent thyroid dysfunction. The association between elevated TSH
levels and increased carotid intima-media thickness, arterial stiffness, and coronary
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artery calcification further suggests that vascular remodeling may begin before overt
cardiovascular disease becomes clinically apparent [13,17].

An important observation across multiple studies is that cardiovascular risk is not
distributed uniformly among all patients with subclinical hypothyroidism. The
strongest associations with adverse outcomes are consistently reported in individuals
with TSH concentrations above 10 mIU/L [10,16]. In contrast, patients with mildly
elevated TSH often demonstrate less pronounced metabolic abnormalities and a lower
incidence of cardiovascular events. This distinction has practical importance because
it supports risk stratification rather than a universal management approach.

The relationship between subclinical hypothyroidism and heart failure has become
increasingly evident in recent years. Structural and functional myocardial changes
documented by echocardiography indicate that impaired ventricular relaxation may
develop even in the absence of overt hypothyroidism [15,16]. Reduced myocardial
efficiency, increased vascular resistance, and progressive diastolic dysfunction may
collectively contribute to heart failure development, particularly in patients with
concomitant hypertension or coronary artery disease. These findings are consistent
with prospective studies reporting a higher incidence of heart failure among individuals
with persistent TSH elevation [16].

The coexistence of subclinical hypothyroidism with obesity, insulin resistance,
hypertension, and dyslipidemia deserves particular attention. Several studies have
demonstrated a close association between elevated TSH concentrations and
components of metabolic syndrome [19,20]. In clinical practice, these conditions
frequently overlap, making it difficult to determine the individual contribution of
thyroid dysfunction to cardiovascular risk. Nevertheless, available data indicate that
thyroid abnormalities may intensify existing cardiometabolic disturbances and
accelerate disease progression.

Age appears to be one of the key factors influencing prognosis. Studies involving
middle-aged populations generally report stronger associations between subclinical
hypothyroidism and cardiovascular disease than studies conducted in very elderly
individuals [20]. This finding suggests that identical TSH values may have different
clinical implications depending on patient age. Such observations have influenced
recent recommendations, which increasingly emphasize individualized interpretation
of thyroid function tests.

The question of treatment remains unresolved. Improvement in lipid parameters
and certain markers of vascular function following levothyroxine therapy has been
demonstrated in several studies [11,21]. At the same time, large randomized trials have
not consistently shown reductions in cardiovascular events or mortality, particularly
among older adults [21]. These findings indicate that treatment decisions should be
based not only on laboratory values but also on the overall clinical context.

Current evidence supports a selective approach to therapy. Patients with higher
TSH concentrations, symptoms suggestive of hypothyroidism, positive thyroid
autoantibodies, established cardiovascular disease, or a high probability of progression
to overt hypothyroidism are more likely to benefit from treatment [7,21]. In contrast,
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routine hormone replacement for all patients with mildly elevated TSH cannot be
justified on the basis of available evidence.

The data reviewed demonstrate that subclinical hypothyroidism is associated with
measurable alterations in vascular function, myocardial performance, and
cardiometabolic regulation. These changes may remain clinically silent for prolonged
periods yet contribute to cardiovascular morbidity over time. Recognition of patient
heterogeneity remains essential for balancing the potential benefits of intervention
against the risks of overtreatment.

CONCLUSION

Subclinical hypothyroidism 1is associated with a range of metabolic and
cardiovascular alterations that extend beyond isolated abnormalities in thyroid function
tests. Accumulating evidence indicates a relationship between elevated TSH levels and
dyslipidemia, endothelial dysfunction, arterial stiffness, myocardial remodeling, and
an increased risk of cardiovascular disease, particularly in patients with persistent TSH
elevation and concomitant cardiometabolic risk factors.

Current data do not support a uniform management strategy for all patients. Clinical
decision-making should consider age, TSH concentration, symptom burden,
cardiovascular status, and the likelihood of progression to overt hypothyroidism. An
individualized approach allows identification of patients most likely to benefit from
treatment while avoiding unnecessary therapy in low-risk populations. Further
prospective studies are needed to clarify the long-term cardiovascular effects of
subclinical hypothyroidism and optimize treatment strategies in routine clinical
practice.
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Abstract. Irritable bowel syndrome (IBS) is a common disorder of gut—brain
interaction and is frequently accompanied by anxiety and depressive disorders. The
high prevalence of this comorbidity cannot be explained solely by psychological
factors, as accumulating evidence indicates the presence of shared biological
mechanisms linking gastrointestinal and neuropsychiatric dysfunction. Alterations in
intestinal microbiota, immune activation, increased intestinal permeability,
dysregulation of the hypothalamic-pituitary-adrenal axis, and disturbances in
neurotransmitter signaling contribute to the development and progression of both
conditions.

This review examines contemporary data on the bidirectional relationship between
IBS and anxiety-depressive disorders. Particular emphasis is placed on the mechanisms
of gut-brain communication, including neural, endocrine, immune, and microbial
pathways. Clinical studies demonstrate that psychological distress is associated with
increased symptom severity, reduced quality of life, and poorer treatment response in
patients with IBS, whereas persistent gastrointestinal symptoms may increase the risk
of anxiety and depressive manifestations.

The available evidence supports consideration of IBS and anxiety-depressive
disorders as interconnected clinical entities rather than isolated conditions. Recognition
of shared pathogenetic pathways may improve diagnostic accuracy and contribute to
the development of integrated therapeutic strategies aimed at both gastrointestinal and
psychological components of the disease.
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Introduction. Irritable bowel syndrome (IBS) remains one of the most common
functional gastrointestinal disorders encountered in clinical practice, affecting millions
of individuals worldwide and substantially reducing quality of life [1]. Although IBS
is not associated with increased mortality or overt structural abnormalities of the
gastrointestinal tract, its chronic and recurrent nature often leads to persistent physical
discomfort, psychological distress, social limitations, and considerable healthcare
expenditures [2]. The heterogeneous clinical presentation of the disease and the
absence of a single underlying cause continue to make IBS a challenging condition for
both clinicians and researchers.

The relationship between IBS and mental health disorders has attracted increasing
attention in recent years. Anxiety and depressive disorders are reported significantly
more frequently among patients with IBS than in the general population, while
psychological symptoms often precede the onset of gastrointestinal complaints or
develop during the course of the disease [3,4]. Clinical observations indicate that
patients with concomitant anxiety or depression typically experience more severe
abdominal pain, greater symptom persistence, and poorer health-related quality of life
than those without psychiatric comorbidity [5].

These observations have shifted scientific interest toward the gut—brain axis, a
multidimensional communication system that links the central nervous system with the
gastrointestinal tract through neural, endocrine, immune, and metabolic pathways [6].
Rather than functioning as independent organs, the intestine and the brain continuously
exchange signals that influence intestinal motility, visceral sensitivity, stress
adaptation, immune responses, and emotional regulation. Disturbances at any level of
this network may contribute to the development of both gastrointestinal and
psychological symptoms [7].

Particular interest has emerged around the role of intestinal microbiota in
maintaining gut-brain homeostasis. Experimental and clinical studies suggest that
alterations in microbial composition may influence neurotransmitter synthesis,
immune activity, intestinal barrier integrity, and neuroendocrine regulation. Such
changes can affect not only intestinal function but also mood, behavior, and stress
responsiveness, providing a biological basis for the frequent coexistence of IBS and
anxiety-depressive disorders [8].

Despite substantial progress in understanding gut—brain communication, many
aspects of the relationship between IBS and psychiatric disorders remain incompletely
understood. Clarifying the mechanisms responsible for this bidirectional interaction
may improve disease stratification, facilitate earlier recognition of psychological
comorbidity, and support the development of more effective multidisciplinary
treatment strategies. The present review summarizes current evidence on the clinical
and pathogenetic links between IBS and anxiety-depressive disorders, with particular
emphasis on the mechanisms underlying dysfunction of the gut—brain axis.
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Materials and Methods. This study was designed as a systematic literature review
investigating the bidirectional relationship between irritable bowel syndrome (IBS) and
anxiety-depressive disorders within the gut—brain axis framework.

A literature search was conducted in PubMed/MEDLINE, Scopus, and Web of
Science for studies published between 2015 and 2026. The search strategy included the
terms irritable bowel syndrome, gut—brain axis, anxiety, depression, gut microbiota,
intestinal permeability, neuroinflammation, and related keywords.

Eligible publications included original clinical studies, observational studies,
systematic reviews, and meta-analyses examining clinical, neurobiological,
immunological, and microbiota-related mechanisms linking IBS and anxiety-
depressive disorders. Case reports, conference abstracts, editorials, and studies with
insufficient methodological data were excluded. Data on study design, patient
characteristics, pathogenetic mechanisms, and clinical outcomes were extracted and
analyzed. The findings were synthesized using a narrative approach to identify the
principal pathways underlying gut-brain axis dysfunction in patients with IBS and
comorbid anxiety-depressive disorders.

Results. The reviewed literature consistently demonstrated that irritable bowel
syndrome (IBS) is closely associated with anxiety and depressive disorders, with this
relationship extending beyond simple psychological reactions to chronic
gastrointestinal symptoms. Meta-analyses published during the last decade reported
that clinically significant anxiety symptoms are present in approximately one-third to
more than one-half of patients with IBS, while depressive disorders affect nearly one-
quarter to two-fifths of affected individuals [9,10]. In tertiary referral centers and
specialized gastroenterology clinics, these figures may be even higher, reflecting the
accumulation of patients with severe, treatment-resistant disease. The presence of
psychiatric comorbidity was repeatedly associated with increased symptom severity,
greater frequency of abdominal pain episodes, poorer treatment response, and
substantially reduced quality of life [11].

Longitudinal cohort studies have provided important evidence supporting the
bidirectional nature of the IBS—psychiatric disorder relationship. Individuals with pre-
existing anxiety disorders, major depressive disorder, chronic stress exposure, or
maladaptive stress-coping mechanisms were shown to have a significantly higher
likelihood of developing IBS during subsequent years of observation [12]. Conversely,
patients initially diagnosed with IBS exhibited an elevated risk of later developing
clinically relevant anxiety and depressive symptoms compared with healthy
populations [13]. These findings suggest that disturbances within the gut—brain axis
may precede the onset of either gastrointestinal or psychiatric manifestations,
depending on the predominant site of dysfunction.

Among the biological mechanisms identified, alterations in intestinal microbiota
have emerged as one of the most reproducible findings. Sequencing studies revealed
that patients with IBS frequently demonstrate reduced microbial diversity together with
quantitative and qualitative changes in bacterial composition [14]. Several
investigations reported decreased abundance of beneficial microorganisms,
particularly Bifidobacterium, Lactobacillus, and Faecalibacterium prausnitzii,
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accompanied by an increased prevalence of potentially pro-inflammatory bacterial
species [14,15]. Such microbial imbalance has been linked to changes in microbial
metabolite production, including reduced synthesis of short-chain fatty acids,
especially butyrate, which plays an important role in maintaining intestinal barrier
integrity and regulating immune responses. Reduced concentrations of these
metabolites have been associated with enhanced visceral hypersensitivity, altered
intestinal motility, and increased susceptibility to psychological distress [15].

A growing body of evidence also supports the involvement of intestinal barrier
dysfunction in the pathogenesis of both IBS and anxiety-depressive disorders. Studies
evaluating epithelial integrity demonstrated increased intestinal permeability in a
considerable proportion of patients, particularly in diarrhea-predominant IBS [16].
Structural alterations involving tight-junction proteins such as occludin, claudins, and
zonula occludens have been documented, facilitating translocation of bacterial
products and luminal antigens into the mucosal environment. This process promotes
activation of local and systemic immune responses, resulting in persistent low-grade
inflammation [16]. Elevated circulating levels of inflammatory mediators, including
interleukin-6, interleukin-8, tumor necrosis factor-a, and C-reactive protein, have been
reported in both IBS and depressive disorders, supporting the existence of shared
inflammatory pathways linking gastrointestinal and neuropsychiatric dysfunction [17].

Neuroimmune interactions appear to play a central role in maintaining this
pathological cycle. Activated mast cells located in close proximity to enteric nerve
fibers have been observed in intestinal biopsies obtained from patients with IBS.
Increased mast-cell density correlates with abdominal pain severity, visceral
hypersensitivity, and symptom persistence [17]. Cytokines released during immune
activation may influence both peripheral neural pathways and central nervous system
function, contributing to altered pain perception, emotional dysregulation, and
behavioral changes frequently observed in affected patients.

Dysregulation of the hypothalamic-pituitary-adrenal (HPA) axis has been
identified as another important mechanism connecting chronic stress, gastrointestinal
dysfunction, and psychiatric manifestations. Multiple studies demonstrated
abnormalities in cortisol secretion patterns among IBS patients, including exaggerated
responses to stress and impaired feedback regulation [18]. Persistent activation of
stress-related neuroendocrine pathways may increase intestinal permeability, alter
gastrointestinal motility, amplify visceral sensitivity, and promote inflammatory
activity. At the same time, chronic HPA-axis stimulation contributes to anxiety
symptoms, depressive manifestations, sleep disturbances, and impaired emotional
resilience [18].

Neuroimaging investigations have provided additional insight into the central
mechanisms involved in IBS. Functional magnetic resonance imaging studies revealed
altered activation of several brain regions responsible for pain modulation, emotional
processing, and interoceptive perception, including the amygdala, insular cortex,
anterior cingulate cortex, hippocampus, and prefrontal cortex [19]. Patients with IBS
frequently exhibit enhanced responses to visceral stimuli even in the absence of
significant peripheral pathology, indicating that central sensitization contributes
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substantially to symptom generation. Similar neuroanatomical and functional
abnormalities have been described in anxiety and depressive disorders, further
supporting the concept of overlapping neurobiological substrates [19].

The role of neurotransmitter signaling has also received considerable attention.
Approximately 90-95% of total body serotonin is produced within the gastrointestinal
tract, where it regulates motility, secretion, immune activity, and sensory transmission
[20]. Disturbances in serotonergic signaling have been associated with both
gastrointestinal dysfunction and mood disorders. Altered serotonin availability may
contribute to visceral hypersensitivity, abnormal bowel habits, anxiety symptoms, and
depressive manifestations. In addition, microbial metabolites are capable of
influencing central neurotransmitter pathways involving serotonin, dopamine, gamma-
aminobutyric acid, and glutamate, providing a direct biological link between intestinal
microbial activity and brain function [20].

Therapeutic studies further reinforce the concept of a shared pathogenetic network.
Randomized clinical trials evaluating cognitive behavioral therapy, mindfulness-based
interventions, psychodynamic approaches, and gut-directed hypnotherapy have
demonstrated significant improvements not only in anxiety and depressive symptoms
but also in abdominal pain, bloating, bowel dysfunction, and overall quality of life [21].
Likewise, interventions targeting the intestinal microbiota, including dietary
modification, probiotic supplementation, prebiotics, synbiotics, and emerging
microbiome-based therapies, have shown beneficial effects in selected patient
populations. Although treatment responses vary between studies, the overall findings
indicate that modulation of either the intestinal or psychological component may
influence the entire gut-brain axis and produce clinically meaningful improvements
across multiple symptom domains [14,21].

Taken together, the available evidence indicates that IBS and anxiety-depressive
disorders are linked through a complex network of microbial, immune,
neuroendocrine, and neurophysiological mechanisms. Rather than representing
separate disease entities, these conditions appear to share common biological pathways
capable of driving both gastrointestinal and psychological manifestations, thereby
supporting the contemporary concept of a bidirectional disorder of gut—brain
interaction.

Discussion. The findings of this review indicate that the relationship between
irritable bowel syndrome (IBS) and anxiety-depressive disorders cannot be explained
solely by the psychological consequences of chronic gastrointestinal symptoms. The
consistently high prevalence of psychiatric comorbidity, together with data from
prospective studies, points to common biological mechanisms connecting the
gastrointestinal tract and central nervous system through the gut—brain axis [9—13].

Particular attention should be given to the bidirectional nature of this interaction.
Anxiety, depression, and chronic psychosocial stress have been identified as factors
associated with an increased risk of subsequent IBS development, while long-standing
gastrointestinal symptoms contribute to emotional distress, social dysfunction, and
deterioration in quality of life [12,13]. As a result, gastrointestinal and psychological
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manifestations often reinforce one another, contributing to symptom persistence and
disease chronicity.

Alterations in intestinal microbiota represent one of the most extensively studied
components of this process. Reduced microbial diversity, depletion of beneficial
bacterial species, and changes in microbial metabolite production have been linked to
impaired intestinal barrier function, abnormal immune activation, and disturbances in
neurochemical signaling [14,15]. Nevertheless, available evidence suggests that
dysbiosis should be considered part of a broader pathogenetic network rather than an
isolated causal factor. The clinical phenotype of IBS is likely determined by the
interaction between microbial composition, host immunity, neuroendocrine regulation,
environmental exposures, and individual stress susceptibility [22].

The role of chronic low-grade inflammation has become increasingly evident in
recent years. Elevated levels of inflammatory mediators reported in both IBS and
depressive disorders support the existence of overlapping immune mechanisms
[16,17]. These cytokines may influence intestinal permeability, visceral
hypersensitivity, autonomic regulation, and central nervous system activity, thereby
linking peripheral inflammatory processes with emotional and cognitive symptoms
[23]. Such findings provide a biological explanation for the frequent coexistence of
gastrointestinal and psychiatric disorders even in the absence of overt organic
pathology.

Neuroimaging studies further strengthen the concept of a shared
pathophysiological basis. Functional changes involving the amygdala, insular cortex,
anterior cingulate cortex, hippocampus, and prefrontal regions have been documented
across both IBS and mood disorders [19]. These brain areas participate in pain
modulation, emotional processing, stress adaptation, and interoceptive perception.
Their altered activity may contribute to enhanced symptom perception and increased
vulnerability to anxiety and depressive manifestations.

The therapeutic data reviewed in this analysis are consistent with the proposed gut—
brain model. Psychological interventions, including cognitive behavioral therapy and
gut-directed hypnotherapy, have demonstrated beneficial effects on both emotional
status and gastrointestinal symptoms [21]. Similarly, microbiota-targeted approaches,
such as dietary modification, probiotics, and other microbiome-based interventions,
have shown the potential to improve symptom control in selected patient populations
[24]. The effectiveness of these strategies supports the concept that modulation of one
component of the gut-brain axis can influence the entire pathological network.

Despite substantial progress, several aspects remain incompletely understood.
Considerable heterogeneity exists among IBS phenotypes, and not all patients
demonstrate identical microbiological, immunological, or neuroendocrine alterations.
This variability likely explains differences in clinical presentation and treatment
response observed across studies [22,25]. Future investigations integrating microbiome
analysis, immune biomarkers, neuroimaging findings, and psychological assessment
may contribute to a more individualized understanding of disease mechanisms.

Overall, current evidence supports the view that IBS and anxiety-depressive
disorders represent interconnected manifestations of gut—brain axis dysfunction. The
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convergence of microbial, immune, neuroendocrine, and central nervous system

abnormalities provides a coherent explanation for their frequent coexistence and

highlights the need for multidisciplinary approaches to diagnosis and treatment.
CONCLUSION

The available evidence demonstrates that irritable bowel syndrome and anxiety-
depressive disorders are linked through interconnected disturbances involving the
intestinal microbiota, immune system, intestinal barrier, neuroendocrine regulation,
and central nervous system activity. These mechanisms form a biological basis for the
frequent coexistence of gastrointestinal and psychological symptoms and support the
concept of IBS as a disorder of gut-brain interaction rather than an isolated
gastrointestinal condition.

Understanding the bidirectional communication between the gut and the brain has
important implications for clinical practice. Assessment of psychological status should
be considered alongside evaluation of gastrointestinal symptoms, while treatment
strategies should account for the multifactorial nature of the disease. Further studies
integrating microbiological, immunological, neuroimaging, and clinical data may
improve patient stratification and contribute to more individualized therapeutic
approaches.
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Relevance

In the current context of telemedicine development, personalised medicine, and
remote health monitoring systems, the task of creating accessible mobile tools for
monitoring the human physiological state is of considerable relevance. Systems for the
continuous monitoring of the electrocardiogram (ECG) and blood oxygen saturation
level (SpO2) are of particular importance, since these parameters enable prompt
assessment of the state of the cardiovascular and respiratory systems.

Traditional medical equipment for the recording of biosignals is relatively
expensive, bulky, and limited to stationary use. The employment of modern
microcomputer platforms makes it possible to build compact, autonomous, and
functional monitoring systems that can be applied both in medical institutions and in
home environments.

Aim of the Work

The aim of the work is the development of a hardware and software complex for
the automated monitoring of ECG and SpO2 based on the Raspberry Pi, employing
algorithms of digital biosignal processing and a real-time web interface.

Research Tasks

To achieve the stated aim, the following tasks must be addressed:

1. To study the methods of electrocardiogram recording and pulse oximetry.

2. To develop the hardware prototype of the system based on the Raspberry Pi 4
and the AD8232 and MAX30102 sensors.

3. To implement the software for the acquisition and transmission of data in real
time.
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4. To develop algorithms for the digital filtering of biosignals in order to reduce
noise and interference.

5. To design a web interface for displaying physiological parameters and graphs.

6. To implement a mechanism for storing measurement results in a file.

7. To carry out testing of the system and assess the quality of the obtained data.

Scientific Novelty

The scientific novelty of the work lies in the use of the Raspberry Pi microcomputer
platform for the high-performance processing of biomedical signals in real time, with
the concurrent implementation of a web-based system for data display and storage. The
proposed approach makes it possible to combine the functions of acquisition, filtering,
visualisation, and remote access to physiological parameters within a single
autonomous system.

Methods and Materials Used

Hardware Component

The Raspberry Pi 4 running Raspberry P1 OS, based on Debian Linux, has been
employed as the principal computing platform. This platform provides sufficient
computational capacity for digital signal processing, support for network protocols,
and the deployment of a web server.

For the recording of the electrocardiogram, the AD8232 module is used; it is
intended for the measurement of cardiac biopotentials. The sensor employs a three-
electrode configuration (RA, LA, RL) and generates an analogue ECG signal.

For the measurement of the blood oxygen saturation level and pulse rate, the digital
MAX30102 sensor is employed; it operates via the [2C interface and contains a built-
in 18-bit analogue-to-digital converter.

Since the Raspberry Pi does not possess native analogue inputs, an Arduino Nano
based on the ATmega328P microcontroller has been used to digitise the ECG signal.
Data transmission between the Arduino Nano and the Raspberry P1 is implemented via
an SPI interface employing a logic-level converter.

Software Component

The software implementation is carried out in the Python language. For the server
side, Flask is used; it ensures the operation of the local web server and the transmission
of data to the client in JSON format. For interaction with the SPI and I12C buses, the
spidev and smbus? libraries are employed. The visualisation of graphs in the browser
is implemented by means of the Chart.js library.

Process of Work

The development of the hardware and software complex was divided into several
principal stages.

1. Design and Assembly of the Hardware Component

At the first stage, the element base was selected and the structure of the system was
designed. An Arduino Nano, performing the function of analogue-to-digital conversion
of the ECG signal, was connected to the Raspberry Pi 4 via the SPI interface. The
MAX30102 sensor was connected directly to the Raspberry Pi via the 12C bus.

The interaction diagram of the components is presented in Fig. 1.
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2. Implementation of Data Acquisition and Transmission

At the second stage, a software module for the acquisition of biomedical signals
was implemented. The Arduino Nano digitised the signal from the AD8232 and

transmitted it to the Raspberry Pi via SPI.

The reading of data from the MAX30102 was performed via the [2C interface. The
data were transmitted to the server side, where their subsequent processing was carried

out.

For the transmission of data between the server and the client interface, an HTTP

request to the /data route was used.
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Figure 1 — Structural diagram of the hardware and software complex

3. Digital Processing of Biosignals

One of the principal tasks was the reduction of noise and artefacts in the ECG
signal. To this end, a software filter has been implemented, based on a moving average

and baseline compensation.

Filtering was performed according to the formula:

Y(n) = (I/N) - EX(n—k), k=0..N— 1

where:
Y(n) — the filtered signal;

N — the size of the averaging window;

X(n) — the input signal.
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For the estimation of the heart rate, an analysis of the peak values of the PPG signal
was employed. The SpO2 level was determined on the basis of the ratio of the
amplitudes of the infrared and red channels of the MAX30102 sensor.

4. Implementation of the Web Interface

At the final stage, a web interface was created for the real-time monitoring of
physiological parameters. The interface displays:

 the ECG graph;

* the pulse wave graph (PPQG);

* the heart rate value;

* the SpO2 level;

« the state of data recording.

The user has the possibility of starting and stopping the recording of measurements,
as well as of downloading the results in CSV format.

Conclusions

As a result of the work carried out, a hardware and software complex for the
automated monitoring of the human physiological state, based on the Raspberry Pi, has
been developed.

The implemented system provides:

« the acquisition of ECG and SpO2 data in real time;

« the digital processing and filtering of biosignals;

* the web visualisation of physiological parameters;

* the storage of measurement results;

« the autonomous operation of the system.

The experiments carried out have confirmed the viability of the proposed solution
and the possibility of its further use in systems for the remote monitoring of patients,
in telemedicine services, and in personalised medical systems.
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Abstract. Epithelial barrier dysfunction plays a central role in the development and
progression of allergic diseases. Structural damage of the skin and airway epithelium
contributes to increased permeability to allergens, microorganisms, and environmental
irritants, leading to chronic inflammation and immune dysregulation. In recent years,
the concept of the “epithelial barrier hypothesis” has gained considerable attention in
the pathogenesis of atopic disorders.

This article reviews current data on the role of epithelial barrier impairment in
atopic dermatitis and bronchial asthma. Particular attention is given to alterations in
tight junction proteins, epithelial cytokine production, and interactions between
epithelial cells and the immune system. Defects in the epidermal barrier, including
filaggrin deficiency, are associated with enhanced allergen sensitization and
progression of the atopic march. Similar pathological mechanisms are observed in the
respiratory epithelium in patients with bronchial asthma, where epithelial injury
promotes persistent airway inflammation and hyperreactivity.

The available evidence suggests that epithelial dysfunction represents a common
pathogenic mechanism linking allergic skin and respiratory diseases. Improved
understanding of epithelial barrier biology may contribute to the development of
targeted therapeutic and preventive strategies for allergic disorders.

Keywords: epithelial barrier, allergic diseases, atopic dermatitis, bronchial
asthma, epithelial dysfunction, atopic march, filaggrin, airway inflammation, immune
dysregulation, allergy.

Introduction. Allergic diseases are among the most common chronic disorders
affecting both children and adults, and their prevalence continues to increase
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worldwide [1]. Atopic dermatitis and bronchial asthma are especially important
because they often begin early in life, tend to persist for years, and significantly affect
quality of life. In many children, the first manifestations of allergy appear as skin
inflammation during infancy and later progress to respiratory symptoms, including
allergic rhinitis and bronchial asthma [2]. This clinical progression, commonly referred
to as the atopic march, suggests the presence of shared pathogenic mechanisms linking
skin and airway disease.

For many years, allergic disorders were mainly explained by abnormalities of the
immune system. However, growing evidence indicates that epithelial barrier
dysfunction plays a central role in the initiation and maintenance of allergic
inflammation [3]. The skin and respiratory epithelium form the first line of protection
against environmental exposure. When epithelial integrity is disrupted, allergens,
microorganisms, and pollutants penetrate tissues more easily and activate local
immune responses [4].

In atopic dermatitis, impaired epidermal barrier function is closely associated with
structural abnormalities of the skin, including reduced expression of filaggrin and
defects in intercellular junctions [5]. These changes lead to increased transepidermal
water loss, skin dryness, microbial colonization, and enhanced allergen sensitization.
In children, early epithelial damage may contribute not only to chronic skin
inflammation but also to the later development of food allergy and bronchial asthma
[6].

Similar mechanisms have been described in bronchial asthma. Damage to the
airway epithelium promotes chronic inflammation, bronchial hyperreactivity, and
mucus hypersecretion [7]. In adults, epithelial dysfunction may additionally be
aggravated by smoking, air pollution, occupational exposure, and recurrent respiratory
infections. Persistent epithelial injury is also associated with structural airway
remodeling and progression of severe asthma phenotypes [8].

Understanding the role of epithelial barrier dysfunction provides a broader view of
allergic disease pathogenesis and may explain the close relationship between atopic
dermatitis and bronchial asthma observed in both pediatric and adult patients.

Materials and Methods. This study was conducted as a systematic literature
review focused on the role of epithelial barrier dysfunction in atopic dermatitis and
bronchial asthma. The literature search was performed using PubMed, Scopus, Web of
Science, and Google Scholar databases. Articles published between 2015 and 2025
were included. The search strategy used the following keywords: “epithelial barrier,”
“atopic dermatitis,” “bronchial asthma,” “allergic diseases,” “filaggrin,” and “atopic
march.”

The review included clinical studies, systematic reviews, and meta-analyses
published in English that evaluated epithelial barrier impairment in pediatric and adult
patients with allergic diseases. Experimental animal studies, conference abstracts, and
articles unrelated to allergic disease pathogenesis were excluded.

The selected publications were analyzed according to study design, patient
characteristics, and reported mechanisms linking epithelial dysfunction with allergic
inflammation and progression of atopic disease.
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Results. The analyzed studies published between 2015 and 2025 consistently
demonstrated that epithelial barrier dysfunction plays a central role in the pathogenesis
of allergic diseases in both children and adults [9]. Structural impairment of the skin
and airway epithelium was associated with increased permeability to allergens,
pollutants, microbial products, and environmental irritants, leading to persistent
activation of type 2 immune responses and chronic allergic inflammation [10].

In pediatric populations, the relationship between epithelial barrier damage and the
progression of the atopic march was one of the most frequently discussed findings.
Several longitudinal cohort studies showed that children with early-onset atopic
dermatitis, especially during the first two years of life, had a significantly increased
risk of developing allergic rhinitis and bronchial asthma later in childhood [11]. The
probability of respiratory allergic disease was particularly high in children with severe
or persistent eczema combined with food sensitization and elevated serum IgE levels.

Many studies identified filaggrin deficiency as one of the key mechanisms
underlying epidermal barrier dysfunction in children with atopic dermatitis [12].
Reduced filaggrin expression disrupted keratinocyte differentiation, increased
transepidermal water loss, and promoted skin dryness and microfissure formation.
These structural abnormalities facilitated penetration of environmental allergens and
microbial antigens through the damaged epidermis. In several pediatric cohorts,
children carrying filaggrin loss-of-function mutations demonstrated earlier onset of
eczema, more severe skin inflammation, and a higher incidence of asthma compared
with non-carriers [13].

Microbial colonization also appeared to play an important role in epithelial
dysfunction. Studies reported that children with atopic dermatitis frequently exhibited
increased colonization by Staphylococcus aureus, which further aggravated skin
inflammation through production of superantigens and proteolytic enzymes [14].
Alterations in the skin microbiome were associated with reduced microbial diversity
and impaired local immune regulation. Persistent skin inflammation contributed to
chronic activation of dendritic cells and Th2-mediated immune responses.

In pediatric bronchial asthma, epithelial barrier impairment was characterized by
disruption of tight junction proteins, increased epithelial fragility, and impaired
antiviral defense mechanisms [15]. Airway epithelial cells in asthmatic children
demonstrated increased production of thymic stromal lymphopoietin, interleukin-25,
and interleukin-33 in response to allergens and viral infections. These cytokines
promoted activation of eosinophils, mast cells, and type 2 innate lymphoid cells,
resulting in bronchial hyperresponsiveness and persistent airway inflammation [16].
Viral respiratory infections, particularly rhinovirus infection in early childhood, were
repeatedly associated with worsening epithelial injury and increased risk of asthma
persistence.

In adult patients, epithelial barrier dysfunction was more commonly associated
with chronic disease progression and tissue remodeling. Adults with long-standing
atopic dermatitis often demonstrated persistent epidermal abnormalities even during
periods of clinical remission [17]. Histological studies revealed reduced expression of
structural proteins involved in epithelial cohesion, chronic inflammatory infiltration,
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and impaired regenerative capacity of the epidermis. Environmental exposure played
a significant role in adults, with smoking, air pollution, occupational chemicals,
detergents, and psychological stress contributing to epithelial injury and recurrent
exacerbations.

In adult bronchial asthma, epithelial damage was closely associated with severe
disease phenotypes and poor disease control [18]. Several studies demonstrated that
chronic airway inflammation contributed to goblet cell hyperplasia, excessive mucus
production, thickening of the basement membrane, and subepithelial fibrosis.
Persistent epithelial activation maintained chronic release of pro-inflammatory
cytokines and chemokines, promoting eosinophilic inflammation and airway
remodeling. In severe asthma, impaired epithelial repair mechanisms were associated
with reduced responsiveness to inhaled corticosteroids and higher frequency of
exacerbations [19].

The reviewed literature also highlighted the role of environmental and lifestyle-
related factors in epithelial barrier disruption across all age groups. Exposure to
tobacco smoke, airborne particulate matter, detergents, microplastics, dietary changes,
and urban pollutants was associated with increased epithelial permeability and chronic
low-grade inflammation [20]. Several studies suggested that these factors may partially
explain the increasing prevalence of allergic diseases observed over recent decades.

Overall, the analyzed data support the concept that epithelial barrier dysfunction
represents a common pathogenic mechanism linking atopic dermatitis and bronchial
asthma in children and adults [21]. Early skin barrier impairment may contribute to
systemic allergen sensitization and progression of the atopic march, whereas persistent
airway epithelial injury promotes chronic respiratory inflammation and structural
remodeling. These findings emphasize the importance of therapies aimed at restoration
of epithelial integrity in the prevention and long-term management of allergic diseases.

Discussion. The reviewed studies indicate that epithelial barrier dysfunction is
closely involved in the development and persistence of allergic diseases in both
children and adults [9,10]. Current evidence suggests that epithelial tissues are not
limited to a protective mechanical role. The skin and airway epithelium actively
participate in immune signaling and inflammatory regulation after exposure to
allergens, infectious agents, and environmental irritants [14].

One of the most consistent findings in pediatric studies was the association between
early atopic dermatitis and later development of bronchial asthma and allergic rhinitis
[11]. This relationship supports the concept of the atopic march, where allergen
sensitization may initially occur through impaired skin barriers before respiratory
manifestations appear [12]. Filaggrin deficiency was repeatedly identified as an
important factor contributing to epidermal dysfunction. Reduced filaggrin expression
was associated with increased transepidermal water loss, enhanced penetration of
allergens, and greater susceptibility to microbial colonization [13]. Children with
severe or persistent eczema demonstrated a higher frequency of respiratory allergic
disease during later childhood.

The analyzed studies also demonstrated the importance of epithelial-derived
cytokines in maintaining chronic allergic inflammation. Increased release of thymic
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stromal lymphopoietin, interleukin-25, and interleukin-33 by damaged epithelial cells
was associated with activation of eosinophilic and Th2-mediated immune responses in
both atopic dermatitis and bronchial asthma [15,16]. These findings support the view
that epithelial dysfunction may contribute directly to initiation of allergic inflammation
rather than developing only as a secondary consequence of immune activation.

Environmental exposure appears to play an additional role in epithelial injury. Air
pollution, tobacco smoke, detergents, occupational irritants, and recurrent respiratory
infections were associated with increased epithelial permeability and worsening
disease severity [18,20]. In adults, prolonged exposure to these factors was linked with
chronic airway remodeling, persistent inflammation, and more severe asthma
phenotypes [19]. Similar mechanisms may contribute to recurrent exacerbations and
long-term persistence of atopic dermatitis.

Several studies also emphasized the role of microbial imbalance in epithelial
dysfunction. Increased colonization by Staphylococcus aureus in patients with atopic
dermatitis was associated with enhanced inflammatory activity and impaired barrier
recovery [14]. Changes in the skin and airway microbiome may further maintain
chronic immune activation and tissue damage.

The reviewed data suggest that restoration of epithelial integrity may represent an
important therapeutic direction in allergic diseases [23]. Early barrier-supportive
interventions in children with atopic dermatitis were associated with reduced skin
inflammation and lower rates of allergen sensitization in some studies [24]. In
bronchial asthma, therapies targeting epithelial inflammatory pathways may contribute
to improved disease control, particularly in severe eosinophilic phenotypes.

At the same time, the available studies remain heterogeneous in patient selection,
disease severity, and methods used to evaluate epithelial dysfunction [21]. The
progression from isolated epithelial injury to systemic allergic disease is likely
influenced by multiple interacting factors, including genetic predisposition,
environmental exposure, microbiome composition, and immune regulation [22,25].
Further studies are needed to clarify these interactions and to determine which
therapeutic approaches may have the greatest long-term clinical benefit.

CONCLUSION

The reviewed literature shows that epithelial barrier dysfunction is closely
connected with the pathogenesis of atopic dermatitis and bronchial asthma. Damage to
the skin and airway epithelium increases permeability to allergens, supports chronic
inflammation, and contributes to persistent immune activation.

In children, impaired epidermal integrity is associated with early allergen
sensitization and progression of the atopic march. In adults, long-term epithelial injury
is linked with chronic disease persistence, airway remodeling, and recurrent
exacerbations. Environmental exposure, microbial imbalance, and genetic
predisposition further influence the severity of epithelial dysfunction and allergic
inflammation.

The relationship between epithelial damage and allergic disease progression
indicates that preservation and restoration of barrier integrity should be considered an

192



MEDICINE
MODERN TECHNOLOGIES AND PEOPLE: NEW PARADIGMS AND PROBLEMS

important component of prevention and treatment strategies in patients with atopic
disorders.
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PENPOJYKTHUBTI ’KACTAFbI OVUEJJEPIEL]
MOJIMDHJOKPUH/AI METABOJIMKAJIBIK
OBAPUAJIIBIK CUHJIPOM/IbI JIEPBECTEHAIPLITEH
EMJIEYIH 3AMAHAYH TOCLJIJIEPI

ApbicTam0exkoBa ApaitjibiMm MypaTKbI3bl,
Kazak-Peceit MmeauimHanblk YHUBEPCUTETIHIH 7-KypC UHTEPHI
Anmartsl K., Ka3zakcTan

Anparna. [lomusHaokpuHAI MeTaboauKanblK oBapuamablk cuHapom ([IMOC)
PEIPOAYKTUBTI JKAacTaFbl oMeACP apachIHA KU1 KE3JIECETIH JKOHE PENpOIyKTHBTI,
SHIOKPUHIIK 9pl METAa0O0JMKANIBIK OY3bUILICTAPABIH KEIICHIMEH CHUIaTTalaThiH
KemhakToOpabl aypyJapablH Oipi Oombin TaObutagbl. COHFBI JKBUIIAPHI Ay PYAbIH
MaTOreHe31 Typalibl TYCIHIKTIH KEHEI01 MHCYJIMHTE TO3IMIUIIK, CO3bUIMAabl TOMEH
JIeHr eIl KaObIHY, T€HETHUKAJIBIK OeHIMILTIK JKOHE METa00IMKAIIBIK
muchynkuusuiapasiy, [IMOC  namysl MeH  yAeyiHAErl MaHbI3BIH — aWKbIHIAJIbI.
CHHIIpOMHBIH KJIMHHUKAJIBIK KOPIHICTEPIHIH SPTYPIUIIri €My TAKTUKACHIH TaHJay1a
IepOeCTEHIIPIITeH TOCUIII KaXKeT eTe/Il.

Ocel o71e0M IOMYIBIH MaKcaThl PENpOAYKTUBTI skactarbl ouenaepaeri [IMOC
Ke31H/JIe KOJJIAHbUIATBHIH JepOeCTeHIIPUIreH eMJEyIiH 3aMaHayd MYMKIHJIKTEpiH
tanaay Oonein TaObuianel. lllomyna GeHOTHUNTIK epekieTikTepre Heri3IeNreH
TEepanusUIbIK ~CTpaTerusjiap, OMip CalThIH ©3TepTy, HHCYIUHCE3IMTaNIbIFbIH
apTTBIPATBIH MpernapaTTap, TOPMOHIBIK €MJICY, OBYJIAIMSIHB HHAYKIHIIAY 9MIiCTepl
KOHE JIEHE CaJMarblH TY3€Tyre OarbITTaliFaH jkaHa (HapMaKOJIOTHSIIBIK TOCUIIAEP
KapacThIpbu1bl. COHBIMEH KaTap pernpoayKTHUBTI (DYHKIHMSHBI KAJIbIHA KENTIPy MEH
y3aK Mep3iMJil METAa0OJIMKAIBIK KayinTepAiH alJblH adyJlaFbl KEIICH/1 €MHIH peJil
OaraJiaH]ibl.

Konna ©Oap seutbimu  gepektep IIMOC Oap HaykacTtapiaa €M HOTHIKECIHIH
THIMAUITT  aypy  (EHOTUNiH, MeTaOONMKaIblK MOpTEOEHl, pPEenpoayKTUBTI
JKocmapiap/ibl )K9HE KaTap *KYPETIH Kayil (DakTopIapblH €CKEPE OTBIPHII )KYPri3uUireH
JKaraia >Korapbl OOJAThIHBIH KepceTel. [lepOecTeHIIpireH Tocia CUMIITOMAAP/IbI
OakpuIaybl JKaKcapThIl KaHa Koiimal, Oeneynmik, 2 THUOTI KaHT OuadeTi, Kypek-
KaHTaMbIp aypyjapbl KoHE OHHIAOMETPUN TMATOJOTHSCH CHUSKTBl Y3aK Mep3iM/i
aCKBIHYJIApBIH KaYITiH TOMEHETYTe MYMKIHJIIK Oepei.

Kinm ce30ep: nonusnooxpunoi memaboauxanvik osapuanovik cunopom, IIMOC,
PENPOOYKmMuUemi  #cacmagel auenoep, UHCYIUHee MO3IMOINIK, 2UNnepaHopo2eHusM,
beoeynik, 08YIAYUAHbL UHOYKYUAIAY, OepbecmeHOIpiieer emoey, MemaboIuUKaIblK
Oy3bLILICAD, PENPOOYKMUBMIE OCHCAYNbIK,.

Kipicne. CoHfbl KbU1aapbl sMenaepiH penpoAyKTUBTI JEHCAYJIbIFbIHA KAThICThI
€H KOIl TaJIKbJIAHFaH MOCeJIeNIep/IiH Oipl MOIMKUCTO3Abl aHAJIBIK 0€3 CHHIPOMBIHBIH
(PCOS) artaypl MeH TYXbIpbIMJIaMachlH KaiiTa Kapay 0omasl [1]. ¥3aK yakbIT OOBI
KOJITAHBUTBIN KEJITeH OYJI TEPMUH aypyIblH KIMHUKAIBIK YKOHE MAaTOM€HETUKAJIBIK
EpEeKUICNIKTEPIH TOJBIK CUIATTall aJIMalTBIHBI KOHIHJAE MIKIpJEp >KULIEH TYCTI.
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Cebe01 cuHIpOM TEK aHAJBIK 0e3/1ep/IiH MOP(OJIOTHSIIBIK 63repicTepIMEH FaHa eMec,
COHBIMECH KaTap OJHIOKPUHIIK, METaOOJIMKAIBIK KOHE KapaAuOMETa0O0TUKAIIBIK
OY3BUIBICTAPBIH KEH CIIEKTpIMEH cumnatTanaabl. OCbiFaH 0aiIaHBICThI XaIbIKaPaIBIK
capamnibuiap TOOBI aypyAblH KOTDKYHEI TaOUFaThIH HAKTHIPaK KOPCETY MaKCAThIH/IA
«IOJIMAHIOKPHH]II METAa0O0JIMKAIBIK OBapuaIabiK cuaapom» (IIMOC, PMOS) aTaysiH
yeerHabl [1]. JKana TepMuH aypyAblH HETI3r MATOTEHETHUKAIBIK TETIKTEPIH O
OcitHenern, 3aMaHayd JHATHOCTHUKAIBIK JKOHE TEpamusuIblK Ke3KapacTapra ColKec
KeJeml.

[IMOC penpoIyKTUBTI >KacTarbl SMesiep apachbliHa KUl Ke3JECeTIH SHTOKPUHIIK
aypyiaapaplH  Oipi OonbIm  TaObuTaAbl  JKOHE  OCACYJIKTIH,  OBYJISIIHSUIBIK
TUC()YHKIUSHBIH, TUIIEPAHIPOTeHU3MHIH, METa0OJUKAIBIK OY3bLIBICTAPABIH HETI13T1
cebenTepiHiH KarapblHaH OpbiH anansl [2]. KongaHbiaThiH —JUArHOCTUKANBIK
KpuTepuiliepre OalIaHbICTBl CHHIAPOMHBIH Tapaiy Kuimiri 6%-gan 20%-ra neiin
aybITKHUJIBI, OYJI OHBIH KOFAMJIBIK JCHCAYJIBIK CaKTay >KyHecl YIIIH MaHbBI3/IbI MAcelie
ekeHiH kepcereni [3]. ConbIMeH KaTap aypy KkeOiHe kac oHenaep/e
AHBIKTAJIATBHIH/BIKTaH, OHBIH Y3aK MEp3iMJ1 PENPOIYKTUBTIK >KOHE METa0OJUKAIBIK
caiapsl epeKIe Hazap ayaapy/abl Taam eTei.

[IMOC knuHUKaNBIK KOPIHICIHIH OpTYpJAUIriMeH epekieneneni. Keibip
MalMEeHTTEP/IC CTEKKIp IUKIIHIH OY3bUIBICTaphl MEH aHOBYJSLUsS OackiM 0oJca,
OackaJlapblHIa TUMEPAHAPOTCHU3M Oenriiepi, apThIK JCHE cajJMarbl HEMece
WHCYJMHTE TO3IMIUIIK aAbIHFbl OpBIHFA IbIFanbl [4]. MyHaait ¢GeHOTHITIK
EPEKIICTIKTED aypyAblH arbIMbIHA, PENPOJAYKTUBTIK OOJDKaMfa >KOHE eMmjey
HOTHXeJepiHe Tikenen acep ereai. COHABIKTaH 0apIibIK MalMeHTTepre Oipaei Tocl
KOJIZIaHy Ka31pri TajanTapra COMKec KeaMeii.

Conrpl  omxbuiAbikTa [IMOC matoreHe3i >KOHIHIETT FHUIBIMH TYCIHIKTED
aWTapiblKTall  KeHeWmi. ['eHeTuKalblK  OCHIMIUIIK, WHCYJIWHIe  TO3IMILIIK,
TUIEPUHCYJIMHEMUS, CO3BUIMAIIBI TOMEH AQpeKeil KaObIHY, 11IEK MUKPOOMOTACHIHBIH
e3repicTepi )KOHE KopIIaraH opTa (pakTopiapsl aypyAblH KaJIbIITaCybIHA KATHICATHIHBI
aHBIKTAIBI [5,6]. HCYIHMHTE TO3IMIUTIK TEK KOMIPCY aaIMacybIHbIH OY3bUTybIHA FaHA
eMec, COHBIMEH KaTap  aHApOreHJEpAiH  IIaMaJaH ThIC  OHAIPUIYIHE,
(dhosuMKynoreHe3iH Oy3bUTyblHA KOHE OBYJISLMSHBIH TEXeTyiHe bIKmaa ereal [6].
Ocpbiran OaitnansicTel [IMOC Ka3ipri TaHAa T€K THHEKOJIOTUSIIBIK MAaTOJIOTUSI PETIH/IE
eMec, MyJIbTHXKYHen MeTaOoIMKaIbIK aypy PETIHAE KapacThIPbLIaIbI.

3amaHayn emJiey CTpaTerusiapbl Ja eJeylli e3repicTepre YIbIpanasl. bypbiH
HETI3T1 Ha3ap e€TEKKip IMUKIIIH PeTTeyre HeMece KYKTUTIKTI )KocmapiayFa ayaapblica,
Ka3ipri TaHJIa METa0OJUKAIBIK JEHCAYJBIKTHI JKaKcapTy, JCHE CalIMarbiH
OHTAMJIAHJBIPY KOHE Y3aK MEP31M/Il ACKbIHYJIap IbIH aJIIbIH alTy MaHbI3/Ibl OPBIH a1 IbI
[7]. MeTtdhopmuH, MUO-UHO3UTOJI, TIIOKArOH TOpi3Al menTui-1 perentopiapblHbIH
aroHUCTEpl, AaHTUAHIPOTEHIIK TMpenapaTrap >KOHE OBYJALUSHBI WHIYKIHMSUIIAYIbIH
3aMaHayu oficTepl opTypii (eHOTUNTepi Oap MalMeHTTep YIIIH JKeKe TaHJa’laThIH
KEILIeH/ Il TepanusHbIH KypaMbIHa eHri3inyue [7,8].

Ocpiran Oaiinanbictel [IMOC 0Oap oifennepnai kyprizyjae aepOecTeHIIplIreH
TOCUIAIH pem apTeil  Kenedl. [laumeHTTiH  (EHOTUNTIK — epeKUIeNKTEPIH,
MeTa0O0JIMKAIIBIK MOpTEOECIH, PENPOAYKTUBTIK KOCMApJIapblH *KOHE KaTap >KYpPETiH
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Kayil (akTopyiapblH €CKEpe OTBIPBIN TaHAAJNFaH €My TaKTUKAachl PErpOIyKTUBTIK
HOTWKENEepJl  JKaKcapTyFa, METAO0OMWKAIBIK  aCKbIHYJApAblH JaMy KayIlH
TOMEHJIETYTE )KOHE OMIp CalachlH apTThIPyFa MYMKIHAIK Oeperi [8].

Marepuajagap MeH daicrep. 3epTTey XKyHeneHreH onebu moiry (GopmaThiHIa
XKypriziagi. Opeouerrepai izaey PubMed, Scopus sxone Web of Science xaabIkapabIK
JIepeKKOpJIapbIHAa OpeIHAaI bl Tanmayra Herizinen 20152025 xpu1ap apaabIiFbIHIa
KapusagaHFaH  FBUIBIMH  Makajanap, OKyWeml — Ioidynap,  MeTa-Tajjiaylap,
paHIOMM3ALMSTIAHFAH KIMHUKAIBIK 3€pTTEYJIEp KOHE XaJbIKApajblK KIMHUKAJBIK
YCHIHBIMIAP €HT131I1.

I3ney Gapoickinna «polycystic ovary syndromey», «PCOSy», «insulin resistance»,
«hyperandrogenismy, «infertility», «personalized treatmenty, «lifestyle interventiony,
«ovulation induction», «metformin» sxone «GLP-1 receptor agonists» KiuIT ce3aepi
MEH OJIAPJIBIH SPTYPIIl KOMOMHAIUSIIAPHI KOJIIaHbLIIbI.

[TomsHaOKpUHAI MeTabonukanblK oBapuaiablK cuHapoM ([IMOC) TtepmuHi
XaJIBIKAPAJIbIK FRIIBIMA KAaybIMIACTHIKTA JKAaKbIHJIA CHTI3UITEHIIKTCH, OChl aTayMeH
YKapusiIaHFaH 3epTTeyJIep CaHbl Ka3ipri TaHda IeKTeyal 0oibim Tadbuiaasl. OcbiFaH
OaliaHBICTBl IIOJYFa EHTI3UITeH FBUIBIMU JEpeKTepliH OackiM Oeiri OypbiH
KOJIJTAHBUTFaH TOJIMKUCTO3/1bI aHANIBIK 0€3 cuHApoMbl (PCOS) aTaybsiMeH xKapusiiaHFaH
eHOEKTEep/IeH albIHIbl. ATaJiFaH MakajaJla Ka3ipri HoMeHkinaTypara coitkec PCOS
xoHe [IMOC Oip naToJIOTHSUIBIK Kardail peTiHAE KapacThIPbUIbIN, MOTIH 1IIIHJE
[IMOC TepMuHI KOJIJAHBLI/IBI.

OeOueTTep Il ipIKTeYy OapbIChIHAA PEPOAYKTHBTI dKACTAFbl JUeIAep/IeTi aypyAblH
naTtoreHesine, (EHOTHNTIK epeKIIeTIKTepiHe, METaO0OIMKAIBIK OY3bUIBICTApPbIHA,
OemeymnikTi  emjaey  oJicTepiHe, COHAal-aKk  JaepOeCTeHIIPUIreH  Teparus
CTpaTerusjapblHa apHaJFaH 3epTreyliepre OachiMubIK Oepimmi. KoHdepeHuusbIK
TE3UCTEP, TOJBIK MOTIHI KOJDKETIMCI3 KapHsUIaHBIMIAP KOHE JKETKITIKTI FHUIBIMU
JoenaeMennik 0a3achl )KOK KYMBICTAp TajlAay/laH MIbIFapbUIIbL.

Horuxenep. Onebuerrepai tannay IIMOC-TeIH Oip FaHa penpoayKTHBTIK
OY3bUIBIC emec, SHJOKPHUH/IIK, MeTa00IUKAIBIK J)KoHE OBapUAJIJIBIK
nucyHKIUSIIApAbIH, ©3apa OalaHBICKAH KEIIEeHI €KEeHIH KepceTTi [9]. AypyabiH
KJIMHUKAJBIK KOPIHICI MAMEHTTEP apachlHJa alTapibIKTail epeKieneHel: 0ip Tonra
aHOBYJIALIMS MEH Oezieyik 0ackiM 0o0Jica, eKIHIII TONTa TUIEPAHIPOTeHU3M, CEMI3IIK,
MHCYJIMHIE TO31MIUTIK HEMECEe KOMIPCY alIMaCybIHbIH OY3bUIBICTaphl aJAbIHFbI KaTapFa
mibiFazbl. Ocbiran G6aitmanbicTel [IMOC ke3iHe emiey TaKTHKACh O1piel CTaHIapTTh
cxemara eMec, HakKThl (PEHOTUIIKE, PEMPOMYyKTHUBTIK KOCIApFa, METa0OJIMKAIBIK
KayiInke >KoHE MaIMeHTTIH JKacklHa Heri3aenyi Tuic [10].

[IMOC mnaroreHe3iHeri HEri3ri MeXaHW3MJAEPiH Oipi MHCYIHHTE TO3IMILTIK
oonpim TaObwianel [10]. MHCYNTWMH HEHrediHiH CO3bUIMAIIbI >KOFApbUIAybl aHAJBIK
Oe3nepliH  TeKa-KacyliajJapblHAa aHAPOTeH CHUHTE3IH KylledTedi, Oaybipiaa
KBIHBICTBIK TOPMOHJAP/bI OalIaHBICTHIPATHIH TJIO0YJIMHHIH TY3UTylH TOMEHIETE/l
KOHE KaHJarbl OOC TECTOCTEpOH JACHICHIHIH >KOFapbUlayblHa okeseni. byn e3
Ke3erinae  (QOJUIMKYJIOTeHe3iH  Oy3bUlyblHA,  JOMHMHAHTTHI  (POJUTHUKYJIIBIH
KaJbINTacaybl MEH CO3bUIMAJbIl AHOBYJIAIMSIFA BIKOAT €Tedi. 3epTTeyliepiac
WHCYJIMHTE TO3IMJUIIK KAJbINThl JICHE caJMarbl Oap oHenaepiiH o31HAe Xul
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AHBIKTAJIATBIHbI, a1 CEMI3IKIIEH KaTap >KYpPreH MalueHTTepAe OHBIH >KHUTITT alKbIH
KorapbUTalTeIHBI KepceTinreH [11]. ConaplkTad MeTabOIMKAIBIK CTaTYCThI Oaraiay
I[IMOC 6ap op0Oip ofienai TeKCEpyaiH HeTi3ri 6eiri 00IysI THIC.

Cewmi3zik TieH BHUcHepaiabl Mai TiHIHIH XuHATYRI [IMOC arpIMbIH aybIpiaTaThiH
MaHBI3/bI haKTOPJIAPBIH Oipi peTiHae KapacThipbuiansl [11,12]. Maii TiHi TeK SHEPTHS
KOpPBI €MeC, KaObIHy MeauaTopiapbiH, aIUMOKUHACP/l >KOHE WHCYJIWH CHUTHAJIBIH
Oy3aTbiH OMOJIOTHAJIBIK O€JCEeHl 3aTTapibl OHAIPETIH IHAOKPUHMAIK ar3a peTiHzae
KbI3MET  eTell. Bucuepanabl  CeMI3AIK  TUIEPUHCYJIMHEMUSIHbl — KYIICWTIIL,
TUIEPAHIPOTEHU3M/I1 TEPEHIETE/1 )KOHE OBYJISILUSIIBIK (PYHKIIUSHBIH KaJIbIHA KETY1H
KublHAaTaabl. KIMHUKaAIBIK 3epTTeyiep AeHe caamarbiHbiH 5—10% TeMeHaey1 eTeKKip
IUKTIHIH TYpaKTaHybIHA, OBYJISIUS KUUIITIHIH apTyblHa, TJIOKO3a MEH JIMITH]
aJIMaCybIHBIH JKaKcapybIHa bIKIaJ eTeTiH1H kopceTTl [ 12]. COHIIBIKTaH apThIK CaIMarbl
Oap manueHTTepAe OMip CaITHIH TY3€Ty Ke3 KeIreH (papMaKoJIOTHsUIBIK eMHEH OYPbIH
HEMece OHBIMEH KaTap Ypriziiyi THiC.

Owmip cantein e3repTy IIMOC emiHiH 0a3aiblK KOMIIOHEHTI OOMBIN Kana Oepel
[12,13]. Jueta, pusnkanplk OCICEHAUTIK KOHE MIHE3-KYJIBIKTHIK KOJIAay WHCYJIHUHTE
CE3IMTAIIBIKTEl APTTHIPHIN, JIEHE CaJIMaFbIH TOMEHIIECTYTE JKOHE METa0OJMKAIIBIK
KaylnTepal aszaiTyra MyMKIHIIK Oepefi. TeMeH TJIIMKEMUSJIBIK WHACKCI Oap
TaraMmJlapfa HETI3/ICJITCH TaMaKTaHy, JKETKUIIKTI aKybl3 KaObLIgay »KoHE TYpPaKThl
a’pOOTHIK 9pl KYIUTIK JKATTHIFYJAp OBYJISUMSIBIK (YHKIHUS MEH TOPMOHJIBIK
npoduiibre OH ocep ereni. Anaiia emip CanThIH TY3€Ty HOTHXKECI MallMEeHTTIH
MOTHUBAIIMACHIHA, Y3aK MEP31M/I1 YCTaHBIMBIHA KOHE IICUX03MOILIMOHAIIBIK JKaFaiibiHa
Toyenl OoJFaHbIKTaH, OyJI OaFbITTa JKeKe OaKpliiay MEH KoJijiay MaHbI3bI [13].

NHcynuare TO3IMIUIIK allKbIH OOJFaH mMarueHTTepae MeTHOpMUH KOJJIaHy
KJIMHUKAIBIK TYPFBIAH HETI3JIeNTeH Tocuiaepaid Oipi Oomnbinm TalObutamer [13].
MetdopmuH OaybIpAarsl TITIOKOHEOTCHE3I TOMCHIETE 1, NepuEPUsIIBIK TIHACPIIH
WHCYJIMHTE CE3IMTAJJIBIFBIH apTTHIPAJbl JKOHE THUIECPUHCYJIMHEMUSHBI a3aiTaipl.
IIMOC xe3inae Oys ocepiiep aHAPOTreH ACHTEHiHIH TOMEHACYIHE, €TeKKIp UKIIHIH
TYpaKTaHyblHA >KOHE OBYJIALMS KUUITIHIH apTyblHAa bIKHAT €Tyl MyMKiH [14].
MerdopmuH ocipece apThlK caJMarbl Oap, WHCYJIMHIE TO3IMAUII aHbIKTAJFaH,
npeanaber HeMece 2 TUNTI KaHT AualeTiHe OediMauIiri Oap ailenaepae TUIMIIPEK
KapacThIpbUTaabl. JIeTeHMEH KalbIIThl JCHE CaJMarbl 0ap KoHE MeTaOOJIMKAJBIK
OY3bUIBICTAphl AWKBIH €MEC MAalMEHTTEPAE OHBIH dcepl WIEKTEeYJl OOMybl MYMKIH,
COHJIBIKTAH TpenaparThl TaFalbIHay JKEeKe KopceTKilTepre cylienyi tuic [14].

Muo-unosuton MeH D-xupo-unosuton [IMOC kesiHae HMHCYIWHIIK CHIHAI
Oepyal JkakcapTyra OaFbITTalFaH KOCBHIMINA TEPANMSUIBIK MYMKIHIIK PETIHIE
KapacTeipbutaabl [15]. By KochlbIcTap JKacyIAiMIUIIK HHCYJIMH MEAUaTOPIapbIHBIH
KBI3METIHE KATBICHIT, TJIFOKO3a aJIMacCyblH >KOHE OBApUAIBIK JKAayanThl PETTEyTe
BIKIIAN eTefl. bipkarap 3eprreynepae WHO3UTOMAAPbI KOJAAHY E€TEKKIp IUKIIIHIH
KaIMblHA KEIyiMEH, OBYJISIIUS OJKUUIITIHIH apTybIMEH, aHJPOTeH JeHIreHiHIH
TOMEHICYIMEH JKOHE SKCTPAKOPIIOPAIBIK YPBIKTAHIBIPY OaF1apiiaMaiapbiHia OOIHUT
camachlHbIH >KakcapybIMeH OailiianbicThl OosiraH [15]. MHO3MTONDAp Scipece »KeH1
’KOHE OpTallla MeTa0OoJIMKaNbIK OY3bUIbICTaphl 0ap, )KYKTUIIKTI )KOcHapial ThIH HEMece
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MeTHOpPMHUHAI KeTepe aJMalThblH MalUEHTTEpAE KOJaliabl HYCKa pEeTIHIAe
KapacThIPbLIAIbI.

Cemi3mik meH aWKbIH MeETaOOIUKAIBIK AUCOYHKIUACH Oap HaIlueHTTepe
TJIFOKAroH TOPI3/l MEeNTHA-1 penenTopIapblHbIH arOHUCTEPl €PEKIe KbI3BIFYIIBUIBIK
tyapipaasl  [16]. Jluparmytung meH cemardyTHAKE KATBICThI 3epTTeyiep Oy
mpenaparTapAblH  JCHE CaJMarblH TOMEHACTYre, WHCYJIMHTE CEe31MTaIBIKThI
KaKCapTyFa, TOOSTTI OakplaayFa >KOHE KapIUOMETa0OJMKAIBIK KayinTep/ii a3aiTyra
KabuterTi ekeHiH kepcerti. [IMOC OGap oiltenaepne AcHE caJMarblHBIH TOMEHCYI
OBYJLIUSIBIK ~ (DYHKIIMSFA JKaHama TYpA€ OH ocep €Tyl MYMKiH, cebebi
TUNIEPUHCYJIMHEMUSI MEH THIEPaHIpOTeHr3M JieHTreil azasanl [16]. by npenapatrap
acipece CeMI3IIKIIeH, MpearnadbeTneH HeMece MeTabOIUKAIIBIK CHHIPOM OerijiepiMeH
KYpeTiH (eHoTHunTEepae MNEepPCHeKTUBAIbI OarbiT PETIHAE KapacThIpbUIaabl, Oipak
PENPOIYKTUBTIK JKOCHAp, JKYKTUIKTI JKOCHapiay Mep3iMi JKOHE Kayilci3ik
Macenenepi MiHJIETTI TYp/le €CKEepLITyl KaxkeT.

['unepanaporeHn3m Oenruiepl 0OachklM MAIMEHTTEPJIC E€MHIH MAaKcaThl TEK
TOPMOHBIK KOPCETKIIITEP/Il TY3ETy €MeC, OMIp carachbiHa dCep €TeTIH KIMHUKAIBIK
KOpIHICTEPAl a3aiiTy Oonbin TaObutanbl [17]. T'upcyTusMm, akHe KOHE aHAPOTEHIIK
aJoTIeNIis MAMEHTTEPIIH TICUXOIMOITMOHAIBIK KaFdaiblHa alKBIH BIKITAT C€TEi.
BipikTipuireH opalib[l KOHTpALENTUBTEP aHAIBbIK O€3JepiAeri aHIpOTeH CHHTE31H
TOMEHJIETIN, >KBIHBICTBIK TOPMOHAAP/bl OallIaHBICTBIPATHIH TJOOYJIUH JEHIEHiH
apTTBIPY apKbUIbI OOC TECTOCTEPOH MeoIIIepiH azaitanbl [17]. AWKBIH THUPCYTH3M
Ke31HJIe¢ aHTHUAHAPOTCH/IK Mpernaparrap KOChIMINA KOJAAHBLIYbl MYMKIiH, Olpak
KYKTUIIKTEH CEHIMJII KOpPFaHy MIiHAETTI mapT Oojbin TaObutaabl. COHABIKTAH OYII
CTpaTerus XYKTUTIKTI JOd Kasip »KocMapiaMaWThiH, THIEPAHIPOTEHU3M Oenriiepi
OachIM olienepre KoOipek coiikec Kenel.

PenponykTuBTik MakcaTTapbl 0ap TalMEHTTEp/E eMJey TaKTHKachl TyOereinmi
e3repeni [18]. Mynpaaii skarnaiiia HEri3ri MIHJIET OBYJISIIUSHBI KAJITIbIHA KEJITIPY JKOHE
KYKTUTIKKE KOJ KeTKi3y Oosbin Tadbbutanbl. Kazipri nepektep serposoiasl [IMOC-
MeH OallIaHBICThI AHOBYJISITOPIIBIK O€eYIIKTI emaey/ie OipiHIl KaTapiarkl rpenapar
peTiHJIe KapacThIpyFa Her13 oepeni. JIeTpo3osa homumKyI0CTUMYIIIay bl TOPMOHHBIH
DHAOTEHIK CEeKPEUMICHIH apTTBIPY apKbUIBl JOMHHAHTTH (DOJUTUKYJIIBIH ©CYiH
BIHTAJIAHIBIPAAEI. PaHmoMu3aIsIanFaH 3epTTeysiepAe JICTPO30JI KOJAaHBIIFaH
TONTap/la OBYJSLMS JKOHE Tipl Tyy KOpCeTKIilTepl KIOMU(EH UUTPaThIMEH
CaJBICThIpFaH/Ia KoFapbl 6osraH [18].

Kiomuden murpathl om jge KehOip Karmaiiapja KOJJaHbUIFAaHBIMEH, OHBIH
AHTHECTPOTCHAIK ocepl SHIOMETPUH PEUENTHBTUIINH TOMEHJETIN, IEPBUKAJIbIbI
IIBIPBIII caracbiHa ocep eryl MyMmkid [18,19]. Erep Oipinmm katapaarbl OBYJISIINS
WHIYKIMACH HOTIKE Oepmece, TOHAJAOTPONHMHACP TOMEH J03albl XaTTaMajapMeH
TaraipiHAamaab6l. by Tocin GosuKynapApiH mamMaaaH ThIC 6CYiH )KOHE KOMYPBHIKTHI
KYKTUTIK KaymiH aszaiTyra MYMKIHAIK Oepent [19]. OBapuannblK >kayamnThbl
YIBTPAILIOBICTHIK OaKbUIAy YXOHE TOPMOHIBIK MOHHTOPHUHT MYHJIAH IMaIMEHTTEPAC
MIHJETTI OOJIBIIT TAOBLIA .

OxcTpakopriopaiablk  ypeikTanaelpy I[IMOC ©6ap olengepie OBYJISIUSHBI
WHIYKIUSIay THIMCI3 OoOlFaHaa Hemece O€NeyJIKTIH KOochbiMia (hakTopJiapsl
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aHBIKTAJIFAaH JKardgaiga kKoiganeutanbl [19]. byn Tonrta aHanmbik  Oe3aepiiiH
TUIEPCTUMYJISIIIAS  CHHAPOMBIHBIH Kayml JKOFaphl OOJFAHABIKTAH, CTUMYJISIIHAS
XaTTaMaChlH TaHJIAy EPEKINe CAKTHIKTHI KaXET eTedl. AHTaroHUCTIK XaTTamaiap,
TOHAJIOTPOIMH 103aChiH keke TaHaay, GnRH-aronuct Tpurrepin KoigaHy KoHE
AMOpHOHIAPAbl KeHIHre KaJAbIpbIl TachIMalay CTpaTerusyapbl KayilCi3aiKTi
apTTBIpyFa MyMKiHIIK Oepeni [19,20].

I[IMOC ke3inae y3ak Mep3imMai OakbutayasiH MaHbI3bI epekie [20]. byn cuaapom
2 TUNTI KaHT JuabeTi, MeTabOJMKaNblK CHUHAPOM, apTEepHUsUIbIK TUIIEPTEH3US,
TUCIUIHUIEMHS] KOHE DHIOMETPUN THUIEPIUIa3UsiChl KayMiHIH >KOFapblLIaybIMEH
OaitnanpicThl. CoO3bUIMANBl AHOBYJIALMS KE31HJE MPOTreCTEPOHJIBIK KOPFAHBICTHIH
KETKUTIKCI3IIT SHAOMETPUNAIH Y3aK JCTPOTEHIIK CTUMYJIIUSACHIHA ajIbll Kemyl
MYMKiH [20]. CoOHIBIKTaH S>KYKTUTIKTI >KOCIHapjaMalThIH TMalHEHTTEPAE ETEeKKIp
IUKIIH PETTey, DHAOMETPUUII KOpFay >KoHE MeTaOOIMKaJbIK CKPUHUHT KYPrizy
€MHIH MaHbI315I 00JIIr1 OO0JIBII TaObLIABI.

IIcuxoaMoIMOHANABIK KaFrgai a JAepOCeCTeHIIPUIreH eMJIeyJIe €CKEepiayl THiC
[21]. TIMOC ©6ap olienmepAae Ma3achI3[IbIK, ACHPECCUSIIBIK CHUMIITOMIAP, ACHE
OcliHeciHE KaHaraTTaHOAy >KOHE TaMaKTaHy MIHE3-KYWJIKBIHBIH OY3bUIBICTAPHI JKHI
kesneceal. byn dakropiaap emre OeHIMIIIIKTI TOMEHACTIN, OMIP CAlThIH ©3TepTy
OarmapiamMaapblHbIH THIMIUITNH IIeKkTeyl MYMKiH. COHJABIKTAH TICHUXOJIOTHSIBIK
KOJJay, NAalUEHTTI OKBITY JKOHE Y3aK Mep3iMIl Oakpulay €M HOTHXKEJIEpIH
’aKCApTaThIH MaHbI3/Ibl KOMIIOHEHTTEP PETiHAE KapacThipbuiaabl [21].

Kanner anranga, kasipri gepexrep [IMOC ke3ine emjiey TaAKTUKAChIH (DEHOTHUTIKE
Kapail Oeily KaXeTTIriH Kepcerell. PenpoayKTUBTIK (EHOTHUNTE OBYJIAIMSIHBI
KQJIMbIHA KENTIPy JKOHE IKYKTUIIKKE KOJ JKETKi3y Heri3ri Makcar 0oJca,
MeTa0O0JIMKAIBIK (PEHOTUIITE UHCYJIMHTE TO3IMIUTIKTI TOMEH/IETY, CAJIMAKTHI OaKbLIay
kKoHe aralbeT KayIiH a3alTy MaHbI3Ibl OPBIH anajsl. ['unepannporenaik GpeHorurnre
aHTUAHAPOTCHJIIK dcepi Oap Tepamusi MEH KOCMETOJIOTHSIIBIK KOJIaay 0achkiM OOJIaIbl.
Apanac ¢peHotuntepie OipHele OarbITThl OIPIKTIPETIH KEIIEeH 1 eM KaxeT [21].

Tanxkpay. [IMOC >xeHiHIerl Ke3KapacTapIblH e3repyl OyJl CUHAPOMIbI TEK
PENpPOIYKTUBTIK OY3bUIBIC PETIH/IE KapacTblpylaH 0ac TapTyra MyMKiHAiK Oepai [1,2].
¥3aK yakbIT OOWBI OHBIH KIMHUKAJIBIK MaHbI3bl AaHOBYJISAIIUSIMEH, OCICYIIIKIICH JKOHE
TUIEPAHIPOTEHU3MMEH OailmaHbICThIpbUIbL. Anaiina conrbl 3eprreyiep [IMOC-TeiH
SHAOKPHHJIIK KOHE META0O0IHMKAIBIK OY3bUIBICTAPMEH ThIFbI3 OAMIAHBICTBI KOIIKYHEl
MaTOJIOTHs €KeHIH KOpceTTi [5,6]. Aypy ataysinbiH [IMOC 60mbin e3repTityl e OChI
TYCIHIKTIH KaJbIITaCybIMEH OaIaHBICTHI.

3eprTey HoTHKeaepl nHCyauHTe Te3iMAUTIKTIH [IMOC naToreHe3iHaeri »KeTeKIIi
pemin pactaasl [10,11]. CospuiManbl THUNEPUHCYIMHEMUS KOMIPCY aJIMacCybIHBIH
OY3BUTYBIMEH KaTap aHaJIBIK 0e3/1ep/ie aHapOreHAePIiH apThIK TY311yiHE BIKIAI €TE/Ii.
CoHJBIKTaH TUMEPAHIPOTEHU3M MEH METaOOIUKAIBIK ©3repiCTepAiH KaTtap Ke3aecyl
3aHAbl KYOBLIBIC OO TaObLIanel. bys nepektep emiaey Ke3iHAe KIWHUKAIBIK
OeJrijep/l FaHa eMec, HET13I1 MaTOreHETUKAIBIK TETIKTEP/l 1€ €CKepYyAlH MaHbI3bIH
kepcereni [13,14].

Cournl OHKBUIJBIKTA IIMOC TepaANUsACHIHAA OipbIHFai TOCUIACH
nepoecTeHaIpUIreH emeyre kemry Oaiikanansl [9,21]. deHOTUNTIK epeKIIeTiKTep i
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€CKepMel KYPri3iireH eMHIH THIMJIUIIN TOMEH O00Jybl MYMKiH. PenpomayKTHBTIK
IareIMIapEl 0achIM dHeIIIepAe HEri3rl MaKcaT OBYJIAIMSHBI KaJIIbIHA KEATIpy Ooica,
MeTa0OMMKAIBIK (EHOTHN Ke3iHAEe JCHE CajdMarblH TOMEHICTY, WHCYJIUHTE
CE3IMTAIBIKTHI APTTHIPY JKOHE KapIUOMETA00IMKAIBIK KAYIITepAl a3aiTy aJlbIHFbI
OpbIHFa MIbIFabI [12,16].

OMIp canThIH ©3repTy OapJIbIK (EHOTHUITEDP YIITIH €MHIH HeTi3T1 0e1iri O0JIbIT Kajia
6epeni [12,13]. Anaiiga aifiKpIH ceMi3/IiK MEH Y3aKKa CO3BLIFaH MHCYJIUHTE TO3IMITIK
KarJalblHAa TEK JUeTa MEH (PU3HMKAIBIK OCJICEeHIIIK KETKUIKCI3 0O0JIybl MYMKIH.
Mynpait xarnaiinapaa merdopmun Hemece GLP-1 penenrtopnapsl aroHuctepi
KOJJIaHy THIMIIpeKk HoTmxe Oepeni [15,16]. CoHFbl 3epTTeysep ceMmariayTu]l IMeH
JUPArIyTUATIH JE€HE CaJMaFblH TOMEHJETYACT1 OFapbl THIMIUIIIH KOpPCEeTil,
OJIapJIbIH META0O0IMKAIBIK (DEHOTUITET1 OPHBIH KYIEeHTTI [16,22].

HNHo3urtonmapra KaThICTBl JAEpEKTEp Nie Hazap ayaapraznsl [15]. OmapasiH ocepi
MeT(GOPMUHMEH CalbICThIpFaH/ia OlipiiamMa >KyYMcakK OOJFaHBIMEH, JKarbIMChI3
oCepJICpiHIH a3bIFbl KOHE OBYJSAIMSIBIK (DYHKIMSFAa OH BIKIAIBl KIWHUKAIBIK
ToXIpuOee KeH KoJiJlaHyFa MYMKIHJIK Oepeni. COHbIMEH KaTap WHO3ZUTOJIIAP/AbIH
AKCTPAKOPTIOPAIBIK YPHIKTAHIBIPY OaFIapaMaiapblHIaFbl HOTHKEIEPIl )KaKCapTyhI
KOHIHJIET1 MOJIIMETTEP OJapIblH PEMPOIYKTOJOTUAAAFbl MAHBI3BIH apTThIpyaa [23].

beneynikTi empaey camachlHIa JIETPO3OJABIH OIpiHIII KaTapJarbl IIpermapat
pETIHJIEeT1 apTHIKIMBLILIFBI JamnenaeHal [18]. Knomuden nutpaTsiMeH calbICThIpFaHa
OJI OBYJIALMS >KUUII MEH TIpl TYy KOPCETKIITepl OONBIHINA KAKChl HOTHKEIEP
kepceTeai. COHNIBIKTaH Ka3ipri KIMHUKAIBIK YehiHbIMIapaa [IMOC-tien 6aitinaHbICThI
AHOBYJISITOPJIBIK O€/ISYIIKTI eMACY I1H HET13I1 9/Iicl peTiH/Ie KapacThIpbuiaabl [18,24].

[IMOC-TbIH y3aK Mep3iM/Ii caliapbl €peKIie Hazap ayaapyasl Tanarn erei [19,20].
byn mammenTrepme 2 THNTI KaHT JUa0eTiHIH, METa0OJIMKAJIbIK CHHIPOMHBIH,
apTEepUSIIBIK THIMEPTEH3USHBIH JKOHE KYPEK-KaHTaMbIp aypyJapblHbIH JaMy Kaylli
xorapbl. CO3BUIMAIIBI AaHOBYJIAIUS SHIOMETPHA THIEPIUIA3UACHI MEH SHIOMETPHMA
OOBIPBIHBIH JIaMy BIKTUMAJJIBIFBIH J1a apTThipaibl [20]. COHABIKTAH €M HOTHXKECIH TEK
€TEeKKIp HUKIIHIH KaJbIKa KeJIyIMEH HeMece >KYKTUIIKTIH OacTaiybIMeH Oarajay
KETKUTIKCI3. ¥3aK Mep3iM/Il OaKkbliay MEH METa0OIUKAIIBIK CKPUHUHT KYPTi3y KaxerT.

[Icuxoamoumonanabik Oy3buibicTap Aa [IMOC KypbUIbIMBIHBIH MaHbI3bl O6iri
6ok Ta0bUTaABI [21]. Mazack3AbIK, JEMPECCUSIIBIK OCNTLIEp XKoHE JIeHE OeiHEeCIHe
KaHaraTTaHOAy >KaJIbl MOMYJSIUSIMEH CaJbICThIpFaHIa KUIPEK Ke3aecedl. byn
(dakTopiap emre OeHiMITIKKE )KOHE OMip canachkiHa acep eTei. OchlFaH OailIaHbICThI
IIMOC ©6ap oienmepai JKYprizyJae THHEKOJOTTAPIbIH, SHIOKPHHOJIOITAP/IbIH,
JTUETOJIOTTAPABIH KOHE KaKeT OoJiFaH >Karjaija TICHUXOJIOTTaplblH KaThICYbIMEH
MYJIbTHIUCIMIUIMHAPIIBIK TOCUT KaKeT [25].

Kunakranran paepexkrep IIMOC kesinae eH THiMIlI cTpaTerus (HEHOTHNTIK
EPeKIICMKTEPTe  HETI3AENTeH  JepOecTeHAIpUIreH €M  eKeHIH  KOpCeTel.
PenpoayKTUBTIK, SHIOKPUH/IIK KOHE META0O0IMKAJIBIK OY3bUIBICTAPIBIH apaKaThIHACKI
op MAIMEHTTE dPTYPJIi OOJFaHIBIKTaH, €MICY TAaKTUKACHI Ja JKEeKe TaHIaTybl THiC. by
TOCUT PENMPONYKTUBTIK HOTHXKEJIEPJl *KaKcapTyFa >KoHE Y3aK Mep3iM/ll acKbIHYJap
KAyIiH TOMEHETYTe MYMKIHJIIK Oepe/l.
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KOPBITBIH/1bI

[Tomm HAOKPUHIAI ~ METAOONMKAIBIK  OBAapUAIIBIK  CHHIPOM (ITMOC)
PEIPOAYKTUBTIK, SHIOKPHH/IIK KOHE METa0OJIMKaIBIK OY3bLIBICTAP IBIH KYpPAeIIi 63apa
OallTaHBICKIMEH CHUTIATTAJAThIH KOIDKYHENl aypy OOJbIm TaOblIaAbl. Aypy Typajbl
3aMaHayd TYCIHIKTEpJiH KCEHCI01 OHBIH TEK OBYJSIMUIBIK TUCPYHKIHS HEMece
Oemeymik MaceneciMeH mekteamenTiHiH kopceTTi. [IMOC nHCynmMHTe TO3IMITIKIICH,
CEMI3MIIKIIEH, KOMIPCY aJIMACYbIHBIH OY3bUIBICTAPHIMEH JKOHE KYPEK-KaHTaMBIPJIBIK
KayINTiH >KOFapblIaybIMEH OalIaHbICThI OOJIFaHIBIKTaH, MAIUEHTTEPIl Y3aK Mep31M/Ii
Oakplay MEH KeIlIeH 11 Oarajiay epeKilie MaHbI3Fa He.

Kazipri fpUIBIMH JepeKTep eMJACYIIH THIMAUII NanueHTTiH (EHOTHUIITIK
EpEKILEeNIKTEPIH, METaOOIUKAIBIK MOPTEOECIH KoHE PENPOAYKTUBTIK JKOCMapJIapbiH
€CKepe OTBIPHII KYPTi31LITeH JKaF/1al /1a )KoFapbl 0O0JATHIHBIH KepceTe . OMIp CaaThIH
TY3€Ty, MHCYJMHIE  CE3IMTAJJIBIKTBI  JKaKcapTyFa  OaFbITTalfaH  Teparus,
TUIIepaHPOTreHU3M/I1 OaKbUIay KoHE PENMPOAYKTHUBTIK (DYHKITUSHBI KaJIbIHA KEITIPY
mapajapblH OIpIKTIPETIH JepOSCTEHIIPUITEH TACILI PENPOAYKTUBTIK HOTHXKEIEP/l
»KakcapThill KaHa KoiMait, [IMOC-nien 0ainaHbICThI Y3aK MEP31iMI1 MEeTaOOJUKAJIBIK,
KOHE KapAHOBACKYJISIPIBIK aCKbIHYJIAPAbIH KAYITIH TOMEHAETYTe MYMKIH/IK Oepei.
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CYUACHI IMYHHO-3AIIAJIBHI TA EHIOTEJIIAJIBHI
MEXAHI3MHU MATOI'EHE3Y NEPBUHHOI
APTEPIAJBHOI T'THEPTEH3II

KanycTHuk Basepiit AHapiioBuy4

I.Me.H., ipodecop,

npodecop Kadeapu BHYTPIIMIHIX Ta MPodeciitHuX XBOPpOO,
XapKiBChKHMM HAIllOHATLHUM MEUYHUIN YHIBEPCUTET

[lepBunHa apTepianibHa rinepteHsis (Al) po3rismaeTbes K MyJIbTHU(PAKTOPHUN
CTaH, y SKOMY pI3HOMaHITHI Tpurepu (BiK, M'€éHETHUYHA CXWIbHICTb, XapuyyBaHHS,
1HCYJIIHOPE3UCTEHTHICTh,  OKUPIHHSA, HHU3BKOPIBHEBE CHUCTEMHE  3alaJIeHHS,
MOPYIIEHHS CHY/CTpEC TOIIO) 301raloThCsl B KIHIIEBUX MaTO(i310J0ryHUX nusxax. e
3a0e3nedye CTIMKE NIABUIIEHHS CYIUHHOTO TOHYCY Ta Mepu(epuyHOro omnopy.
CyuacHi oIy JiTepaTrypd CBIIYaTh, IO Cepel LHMX NUISXIB IEHTPaJIbHUM
IHTErpaTopoM € IMyHHO-3alajJbHa aKTHUBAI[lsl CYJUHHOI CTIHKM Ta €HJOTENII0, SKa
IHILIIOE KackaJl NOpyUIeHb BI1J MIKPOLMPKYJALIL 10 PEMOJACIIOBAHHSA CYAHUH 1
Ypa)Ke€HHsI OprasiB-mimeneit [1-3].

Jlns nepBuHHOT Al XapakTepHi 03HAKM XPOHIYHOTO HU3bKOPIBHEBOIO 3aMaliCHHS
3 aKTHBAII€}0 BPOKEHOTO Ta aJalTHUBHOTO IMYHITETY, a TaKOX BHUBIJIbHEHHSIM
IIUTOKIHIB/XEMOKIHIB, SIKi BIUIMBAaIOTh Ha cyAauHHI KmituHU [1-3]. BiamosigHOo 110
Cy4acHO1 KOHIIEMIi IMyHHI CUTHaJu HE ICHYIOTh “OKpeM0” — BOHHU (OPMYIOThH
CyIMHHUN (PEHOTHI Yepe3 B3aEMOJIIIO 3 €HAOTEIIEM, TIaKOM I30BUMH KIITHHAMH Ta
KOMIIOHEHTaMH T03akJIiTUHHOTO Matpukcy [1,2]. lle Bu3Hawae £K CTapTOBI
(GyHKIIIOHATBHI 3CYBH (€HIOTEMabHA TUCPYHKITIS), TAK 1 MOJATBIIE MPOTPECyBaHHS
MATOJIOTIYHOTO MPOIECY aX JI0 CTPYKTYPHHUX 3MiH CyIHH.

HagiTh 3a cuctemuux (aktopiB (MeTabO13M, CUCTEMHE 3arajieHHs ), MaToJI0T14H1
edeKTH peani3yroThes B OpraHo-/TKaHUHHO-CEU(PIYHUX CYIMHHHX
MIKPOOTOUYEHHSAX. Y LHUX 30HAX (POpMyIOThCA NATOPI310JO0TIYHI LMKIM: 3araibHI
MeaiaTopy —  JUCQYHKIIS EHAOTENI0 — TOPYIIEHHS MIKPpOUUPKYJISMl —
M1ICUJICHHS 3amaibHOoi akTuBaii [1,3].

EnporenianbHa IUCQYHKIS PpO3MISAAETBCS CHOTOJHI SIK LEHTpaJbHA JIaHKa
“3amanenHs — rineprensia’ [1,4]. Bigomo, mo engorenii y HOpMmi 3abe3nedye
perymsiio Tonycy (mepeBaxHo uepe3 NO-3aexHy Ba30IuIaTAaIlil0), aHTU3AMAIBHY
Ta AHTUIIPOTPOMOOTHYHY CTIMKICTh CynuH. Y miepBuHHIM Al BigOyBaeThCs
eHjl0TeNiambHa TUCQPYHKITIS, IO BKITFOYAE:

* 3MeHILeHHs 6i070cTynHOCTI/eekTuBHOCTI NO,

* 3CYB Ba30aKTHBHOTO OajlaHCy B 01K Ba30KOHCTPUKIIII,

* IMABHUILEHHS B3a€MOMIT “‘TEHKOIIUTU—EHIOTEIIN

* 3MIHU TPOHUKHOCTI Ta PEMOJIETIOBAIIBHUX CUTHAMIB [4].

Tomy eHpoTeNIl PO3IIIAIA€ThCA K KIOYOBUN MeIiaTop TpaHcpopMallii IMyHHO-
3amajbHUX CUTHAIIB y T€MOJIUHAMIYHI nopyiieHHs [1,4].
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EnnoremanpHa qucyHKIS HE JUIIe € “pe3ysbTatoM’ 3amalieHHs, a U gopmye
T ICHTIOBAJIbHE KOJIO: €HIOTEIIN CTaE HKEPEIIOM TOAATKOBUX MEIIaTOPIB, MATPUMYE
PEKPYTHHT KIITHH 3amajeHHS Ta CHpPHSIE MPOTPECYBAaHHIO CYIUHHUX TOPYIICHb
[1,4,5]. YV mincymKky 11e Bu3Havae cTikicth Al' HaBiTh y Mexax Tepartii, sika BIJTUBAE
Ha TEeMOJMHAMIYHUN KOMITOHEHT, ajle HE 3aBXKJIM MOBHICTIO “po3pHBae” 3amajbHO-
EHJO0TeNaTbHUN KOHTYD.

BaxymBuM KoMIIOHEHTOM mnaToreHe3y Al € okucHIoBambHMM cTpec. Hammmmoxk
pEaKkTUBHUX (POPM KUCHIO:

* 3Hmkye OlomoctynHicTh NO (depe3 B3aemoiro NO 3 CymepoKCHIOM Ta
MOPYIIEHHSI PeIOKC-CUTHAIIHTY ),

* [1ICUJTIOE 3aMalibHI MUISIXH,

* CTIpHsie aKTUBAIIT MPOIECIB PEMOJICIIFOBAHHS CTIHKM cyauH [1,4,5].

TakuM YUHOM peJoKC-AUCOaNaHC BUCTYNAE ‘‘MOJEKYJSIPHUM ™ I1JICUIIOBaYEeM
eHjoTeNmanbHoi TMCPyHKINI: 3ananeHHs ctBoproe ymoBu aiisi ROS (Reactive Oxygen
Species), a ROS nornubioe engoreniaibHy aucdyskiuiro [4,5].

Komu NO-cucrema ocmabneHa 1 cyauHHa cTiHKa mija giero ROS miarpumye
KOHCTPUKTUBHO-IIpOJIipepaTuBHUIM (PEHOTHUI, (POPMYIOTHCSI YMOBH JJIsi CTIHKOIO
MIJBUILEHHS NepU(EPUIHOrO ONOPY Ta MiATPUMAHHS BUCOKOTO apTepialbHOTO TUCKY
[1,4,5].

TpuBane I1CHyBaHHA 3alallbHO-€HAOTENIIANBHUX 3CYBIB BEA€ A0 CYIHHHOIO
PEMOJICTIIOBAHHS: 3MIHIOIOTHCS T€OMETpisi Ta OloMexaHika CTIHKHM apTepiit/apTepion
(’KOPCTKICTb, TOBIIIMHA, PEAKTUBHICTD), & TAKOXK MOPYIIYETHCS MIKPOIUPKYJIsLis [1—
3]. e dopmye “HOBY HOpPMY” CYAMHHOI PEAKTUBHOCTI, SIKa MEHII 3aJie’KHA BiJ
KOPOTKOYACHUX KOJIMBaHb TPUTEPIB.

BignmoBimHo g0 cywacHoi KoHrmeniii martorenedy AI'  came cyauHHE
PEMOJICTTIOBAHHS 3HAYHOIO MIPOIO TIOSICHIOE MTPOTPECYIOYHI XapaKTep 3aXBOPIOBAHHS
Ta HAPOCTaHHsS YPaKCHHS OpraHiB-MiIlIEHEW (HUPOK, CEPIEBO-CYJAMHHOI CUCTEMH,
MO3Ky) [1,2,5].

VY3araapHEHHS Cy9acHHUX JaHUX JI03BOJISE TIPEICTABUTH MMaTOTeHe3 epBUHHOT Al
SIK TTOCJIIIOBHUM KacKaJl B3a€EMOTIOB’ I3aHMX 3MiH (cxeMma 1).
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g % Tpurepu

R (Bik/MeTaboiuHi 3MiHU/cinb/cTpec/
(@j OXMPpiHHs/AKUc6io3 ToLwO)

¥

IMyHHO-3ananbHa aKkTUBaLis
(UMTOKIHM, KIITUHHI Bignosiai)

EHpoTtenianbHa auchyHKLis
(4 NO, 1 Ba30KOHCTpPUKLs,
ajfresisi/TPOHUKHICTBD)

¥

Ok¥ucHIOBasnbHUi cTpec /
penokc-gucbanaHc
(ROS nipcumoe ED)

¥

MikpouupkynsaTopHa AUCYHKLis
+ CyAMHHe peMoJeslloBaHHSs

¥

Criiike T OINCC

Ta ypa>keHHsI OpraHiB-MillleHen

N

\ J

. 4

4

Pucynoxk 1. ImyHHO-eHAOTEIabHA MOJIETh NATOTEHE3Y EPBUHHOT apTepiaabHOI
rinepreHsii

JxkepeJio: CkiiaieHO aBTOPOM Ha OCHOBI [ 1-5].

BucHoBku

1. Ins mepBurHOi A" cywyacHi maTodi3ionoridydi Mojei BU3HAYAIOTh KIIFOYOBY
pOJIb IMyHHO-3alAIbHUX MeEXaHI3MIB y (GOpMyBaHHI Ta MIATPUMAHHI CYIUHHOI
MaToJIOTI.

2. EnpoTenianbHa TUCYHKINS € TIEHTPATBHOIO JIAHKOIO, IO TOB’SI3y€ 3arajeHHs
3 MM IBUIIICHHSM CYJIUHHOTO TOHYCY Ta T€éMOJMHAMIYHIMH MOPYIICHHSIMH.

3. OKUCHIOBJILHUN CTpeC 1 pPeIoKC-AUCOAIaHC TIJCUIIOITh €HAO0TENIalbHY
TUCHYHKIIIIO Ta CIPUAIOTh CTPYKTYPHOMY PEMOJIETIOBAHHIO CYIMHHOI CTIHKH.
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4. TpuBani 3anajibHO-€HA0TENIAbHI MOPYIIEHHS (POPMYIOThH CTIHKE MiABUIIECHHS
nepuepUIHOTO CYAMHHOTO OMOPY Ta YPaKCHHS OpPTraHiB-MillIeHEH.
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OXKXHUPIHHA AK ®PAKTOP PUBUKY XPOHIYHUX
3AXBOPIOBAHDb

TBepe3oBcbka Ipuna IBaniBHa,
K.MEJI.H, aCUCTEHT Kadenpu BHYTPIIIHbOT MeauItuHu Nel
XapkiBcbkuit Hanionansanii Meanunuii YHiBepcuTeT

Kaiinapa Bagum MakcumoBu4,
3100yBay BHUILOI OCBITU 5-T0 Kypcy 3 Mel. PaKyIbTeTy
XapKiBChKHI HAIIOHATLHUNA METUIHUHN YHIBEPCUTET

Henucenko Karepuna OuiekcanapiBHa
3100yBayvka BUIIO1 OCBITU 5-TO Kypcy 3 mel. (haKkyJIbTeTy
XapKiBChKHI HALIIOHAJIbHUNA METUYHUI YHIBEPCUTET

Beryn. HagmipHa Bara Ta OXUpPIHHS € TJIOOQIBHOIO MAHAEMIEIO, IO CIPUsE
CMEpPTHOCTI Ta CKOPOYEHHIO TPUBAJIOCTI XKUTTS 3 ypaxyBaHHsSM 1HBaiaHocTI [1].
OXUpiHHS € OJJHUM 3 OCHOBHHMM (DaKTOpiB BUHUKHEHHS XPOHIYHHUX 3alaibHUX
3aXBOPIOBaHb, & B IMOJAJBIIOMY MOXE HaBITh MPU3BECTU 10 30UIBIICHHS PU3HUKY
CMEpPTI XBOPHUX 3 JAHOK TpoOsiemMoro. OXUpIHHS — 1€ XPOHIYHE 3aXBOPIOBAHHS,
noaiOHe 10 TIMEpPTOHIi 4M aTepockiepo3dy. BoHO BHHMKae depe3 IucOaNaHC MiX
CIOXKUTOI0O Ta BUTPAUYCHOIO EHEPri€l0, BHACHIIJIOK YOTO >KUP HAKONMUYYETHCA B
oprasi3mi. JKupoBi KJIITUHU 301TIBITYIOTHCS B PO3MIpi Ta KITBKOCTI, 110 IPU3BOAUTH 10
MATOJIOTTYHMX 3MIH 1 MOPYIIEHb POOOTH Oprauizmy [2].

MeTo10 HAIIOTO JOCJIIKEHHSI € BUBHAUYUTH B3a€MO3B 30K MK OKHPIHHSIM Ta
PO3BUTKOM XPOHIYHMX 3aXBOPIOBaHb Yy MAIllEHTIB. A Tak0oX, HA OCHOBI aHAII3y
MPOBEJICHUX paHille JOCIIIKEHb Ta OmyOJikoBaHuX Ha mpoctopi “PubMed”,
TOCITITUTH PIBEHb PU3UKY PO3BUTKY MOKJIMBUX XPOHIUHUX YCKIIATHEHB, OB’ I3aHUX
3 IaHOIO TIPOOJIEMOIO.

Marepiaiau i meroau. Iling yac mepBUHHOrO OYyJIO 3HANJIEHO, MEPETIIHYTO 1
npoaHaiizoBaHo 11 aHriomoBHuUX TmyOuikaniii Ha pecypei “PubMed”, mo Oynu
omy0O:ikoBaHi B niepioai 3 2016 no 2026 pokwu.

Pe3ysabTaTu Ta 00rOBOpeHHH.

3aranpHO BIZIOMO, 110 HAJIMIIOK KUPY MOXKE CIPUYHHITH PO3BUTOK 0araThoX
XPOHIYHUX 3aXBOPIOBaHb, 30KpeMa IIYKpOBOTO /11abeTy, XBOpOO ceplis, OCTEOapTPUTY,
3aXBOPIOBAHb JKOBYHOTO MiXypa Ta ICSIKUX BUIIB paKy [2].

OxupiHHs € MyJIbTU(AKTOPHUM TATOJIOTIYHUM CTAHOM, TIPU SKOMY 30UTBIIICHHS
Macd OKUPOBOi TKaHWHU Ta TimepTpodis aAUMOIMTIB 3allyCKAIOTh HUBKY
MaTOTCHETUYHUX MEXaHI3MIB, IO 3YMOBJIIOIOTH PO3BUTOK YHCICHHUX XPOHIYHHUX
3aXBOprOBaHb. (OCHOBHMMH  TAaTOT€HETHUYHUMM  JIaHKaMM €  MeTaOoJIIuHI,
IMyHO3anaibH1, TOPMOHAJIbHI, OKCHJIATUBHI Ta TeMOJIMHAMIYHI TTopyieHHs [2, 3; 7].
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MeTabouiuHi pakTopu pU3UKY

MeTtabomiuHi MOPYIICHHS TPU OKUPIHHI BUHUKAIOTH YHACHIZAOK HAJTUIIKOBOTO
HAKOMMYEHHS KUPOBOI TKAHUHH, PO3BUTKY 1HCYJTIHOPE3UCTEHTHOCTI Ta TUCIIITIIEMIi.
['inmepTpodoBaHi aAUMONUTH 3MIHIOIOTH €HEPreTUYHUNA OOMIH, IO MPU3BOIUTH IO
MOPYIIEHHSI TOJIEPAHTHOCTI IO TJIOKO3M Ta PO3BUTKY IYKPOBOTO Iiabery 2 Tully.
['enetnuyno 3ymosnenuil minBuieHuit IMT acormitoeTscsi 31 3pOCTaHHIM PHU3UKY
niadety 2 Tamy (BIL 2,03) [5; 6; 7]

[TopymienHs nimigHOrOo OOMIHY Ta HAJJIMIIKOBE BIIKIAJCHHS JKUPY B TEUIHII
CHpUSIOTH (POPMYBAHHIO HEAJIKOTOJIbHOI KUPOBOI XBOPOOWM TMEYIHKH, IS SIKOi
BCTAHOBJICHO OJIMH 13 HaWBUINMX PiBHIB acomiamii 3 oxupinaam (BT 1,81).
MetaboiyHl 3MIHU TaKOX JIeXKaTh B OCHOBI PO3BUTKY >KOBUYHOKAM’ STHOT XBOPOOH,
ractpoe3odareanbHoi  pedIIOKCHOI  XBOpOOM Ta JUBEPTUKYJSIPHOI  XBOpOOU
KUIIIEYHHUKA. [5; 6; 8]

ImyHo3ananbHi pakTopu pU3HKY

OXHpIHHS CYNPOBOKYETHCS XPOHIYHUM CHUCTEMHHMM 3alalieHHSM HHU3bKOi
IHTeHCUBHOCTI. ['imepTpodoBaHi agumomuTd Ta Makpodard >KUPOBOI TKAHWHU
MPOAYKYIOTh Npo3anajibHi agunokiHu i 1muTokiHu (TNF-a, IL-6, nentun), mo
MIATPUMYIOTh TPHUBATY AaKTUBaLIlD IMyHHOI cucteMu. Came XpOHIYHE 3anajeHHs
PO3TISAAETBCSA SIK KIIOYOBA JIaHKA aTEPOreHe3y Ta PO3BUTKY CEPIICBO-CYJAMHHUX
3aXBOpIOBaHb [ 1; 4; 6; 9].

IMyHO3anaibHI MEXaHI3MU TaKOXK OepyTh ydacTh y (pOpMyBaHHI peBMATOiIHOTO
aptputy (BLI 1,27), 6ponxiansuoi actmu (BII 1,36), xpoHIYHOTO 0OCTPYKTHBHOTO
3axBoproBanHs jerenb (BII 1,65) ta poscisiHoro ckiepo3sy (BII 1,26). [TinBumiena
MPOYKIIisl MEIaTOpIB 3alajieHHsT CTBOPIOE YMOBH I YUIKO/DKCHHS €HIOTEIII0
CYJIUH, PEMO/JICTTIOBaHHS TKAaHWH Ta aKTUBAIlll ayTOIMyHHUX mpoI1ieciB [1; 4; 6].

OxcugaTuBHUIA cTpeC

HagnumkoBa >kMpoBa TKaHWHA CYMPOBOKYETHCS AKTHBAIEID TMEPEKHUCHOTO
OKMCHEHHS JIIMIAIB 1 HAAMIPHUM YTBOPEHHSAM aKTUBHHUX (OpM KHCHIO. OKCUIATUBHUN
CTpeC TMOILIKOJKY€E EHIOTEeNN CyIuH, KIITHHHI MeMOpaHu Ta MITOXOHApii, IIO0
MOCWJIIOE 1HCYJIIHOPE3UCTEHTHICTh 1 XPOHIUHE 3anajieHHs. LI MexaHi3MHu CHpHUsIOTH
MIPOTPECYBAHHIO ATEPOCKIIEPO3Y, IILIEMIYHOI XBOPOOM ceplls, 1epeOpOoBaCKYISIPHUX
3aXBOPIOBAaHb Ta CEPIIEBOI HeaocTaTHOCTI [1; 4; 10].

I'opmoHaJIbHI T2 eHAOKPUHHI NOPYLICHHS

XKupoBa TkaHWHA (PYHKIIOHYE SIK EHIOKPHUHHHI OpraH, MpOAYKYIOUM JICHTHH,
aJUTMIOHEKTUH, PE3UCTUH Ta 1HII OI0JOTIYHO aKTWMBHI pedoBUHHU. [lpm oxupiHHI
CIIOCTEpITaeThCsl AMCOaNaHC aJWIOKIHIB, MIABUIICHHS PIBHSA allbJIOCTEPOHY Ta
aKTHUBAIIIs PEHIH-aHT10TeH3UH-AJIbI0CTEPOHOBOT CUCTEMH. Le crpusie
Ba30KOHCTPUKIIi1, 3aTPUMIII HATPIIO Ta BOJH, PO3BUTKY apTepianbHoi rinepren3ii (BILI
1,68) 1 ceprieBoi HemoctatHocti (BI 1,69) [1; 4; 6].

['opMoOHaNbHI MOPYIIEHHS TaKOX TMOB’s3aH1 3 OE3IUIASM Ta IiJBUIICHUM
PU3UKOM TOPMOHO3AJICKHUX TMYXJIMH, 30KpeMa paKy €HIOMETpito, IUHKA MaTKU Ta
seyHukiB [1; 4; 6].
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I'emoaumuamiuHi Ta cCyanHHI GaKTOPU PUUKY

301IbIIEHHS. MacH TUIa CYMPOBODKYETHCS MIABUIICHHAM 00’ €MY LHMPKYIIOIYOi
KpOBI Ta HABaHTAXCHHAM Ha ceple 1 CyAWHU. Y TOE€THAHHI 3 €HIOTETialTbHOIO
IUCQYHKINEIO 1€ MPU3BOAUTH JO PO3BUTKY aTEPOCKIEPO3y, IMIEMIYHOT XBOpOOU
cepis, 1HCYJNBTY Ta CTeHO3y aopTtanbHoro kiamana (BII 2,02). OxupiHHS Takox
aCOINIOETHCA 3 TIABUIIEHUM PH3UKOM YCiX OCHOBHHX 3aXBOPIOBaHb CHCTEMU
KpoB0oOiry [4; 6; 9].

MexaHiuHi GpaKTOpU PU3UKY

HagnumkoBa Maca Tina CTBOPIOE TMIJBUINEHE MEXaHIYHE HABaHTAXCHHS Ha
OMOPHO-PYXOBUM amapar Ta JuxaibHy cucTemy. lle € 6e3mocepeHb0I0 MPUUUHOIO
po3BuTKy octeoaptputy (BIL 1,55), momarpu (BIL 1,92), 06CTpyKTHBHOTO alTHOE CHY
Ta mcuxocomianbHOi aucdyHkIiii. MexaHiyHa KOMIIpeCiss OpraHiB 4YepeBHOI
MOPOKHUHU TaKOXK CIPUSE PO3BUTKY racTpoesodareanbHoro pedirokey [2; 3; 6; 8].

OHKoOreHHi MexaHizmu

XpOHIYHE  3alaJIeHHs,  1HCYJIHOPE3UCTEHTHICTh,  TINEPIHCYJIHEMIS  Ta
TOPMOHAJIBHUM AHMcOaTaHC CTBOPIOIOTH YMOBH s KaHIeporeHesy. OKHpiHHS
aCOLIIOETHCA 3 MIJBUIEHUM PU3HKOM HOBOYTBOPEHb TPAaBHOI CHCTEMH, MEUYIHKH,
MIIUTYHKOBOI  3aJ103M, HHUPOK, CEYOBOIO MiXypa, CEHIOMETPII0 Ta SE€YHUKIB.
OCHOBHMMH TMAaTOT€HETUYHUMH JIAaHKAMU € CTUMYJIALIS npoiidepanii  KIITHH,
MPUTHIYEHHS alloNTO3y Ta TPUBAJIUM BIUIMB IPpO3analbHUX UUTOKIHIB [1; 4; 6; 11].

BucnoBku. OTxe, IpOBEICHNH aHaJIi3 Cy4YaCHUX HAYKOBUX JDKEPEI MIATBEPIKYE,
0 OXKHUPIHHS € OJHUM 13 KITIOYOBUX MOJU(DIKOBAHUX (PAKTOPIB PU3UKY PO3BUTKY
IIMPOKOTO CHEKTpa XPOHIYHMX 3axBOproBaHb. HaaMmipHe HaKONWYEHHS >KUPOBOI
TKaHUHU CYTIPOBOJIKY€ETHCS HE JIUIIE €HEPreTUYHUM JUcOaIaHCcoM, ajle i MIMOOKUMHU
MeTa0OJIIYHUMU Ta 3alajlbHUMU 3MIHAMH, SIK1 JIEKaTh B OCHOBI MAaTOT€HE3y 0aratbox
MaTOJIOTTYHHUX CTaHIB.

OtpuMaHi J1aHi CBIIYaTh PO YITKUI B3a€EMO3B’SI30K MIXK IMIJABUIIEHUM 1HICKCOM
Macy Tija Ta 3pOCTAHHSIM PU3HMKY LIYKpPOBOTO Aiabery 2 TUIy, CepleBO-CYIWHHHUX,
ANXaJbHUX, TPABHUX, OIOPHO-PYXOBHX Ta IEIKHX OHKOJIOTIYHHX 3aXBOPIOBAHbD.

TakuM YUHOM, OKUPIHHSA CJI1JT PO3TJISIATH HE JIUIIE SIK CAMOCTIHHY XBOpOOY, aje
M SIK CUCTEMHUU NATOJIOTIYHUN CTaH, 110 BUCTYIAE TPUTEpOM sl popMyBaHHS Ta
nporpecyBaHHsi 0araTbOX XpOHIYHUX 3axBOpioBaHb. OTpuMaHI pe3yJibTaTH
MIJKPECTIOITh HEOOX1IHICTh PAaHHBOI MPOQIIAKTUKU, CBOEYACHOI J1arHOCTUKU Ta
KOMILJIEKCHOTO MIAXO/Y /10 KOPEKIlii HaJIMIPHOT MacH TiJia 3 METOO 3HUKEHHS MEIUKO-
COLIIAJIBHOTO TATaps 0KUPIHHS Y MOITYJISILII].
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EKOHOMIYHI ACHEKTH PO3PAXYHKIB PIYHOT'O
S3BUTKY BIJ AIl HIYMY HA OPI'AHI3M JIIOJAUHUA B
YMOBAX ITPALL ITOBYTY TA BIJITIOYUHKY

CanbkoB Ilerpo MukoJsaiioBu4,

KaHIUJAT TEXHIYHUX HAYK,

npodecop, podecop kadeapu OXOPOHH Mpalli, IUBIILHOI Ta
texHorennoi o6esnexku, Y IYHT HHI «ITJIABA»,

Huinpo, Ykpaina

Tkay Harajaia OJexciiBHa,

KaHIUJAT TEXHIYHUX HaYK,

JIOLICHT, JTOLIEHT Kadepu OXOPOHH Ipalll IMBUIBHOI Ta
texHorenHoi o6esneku, Y IYHT HHI «ITJIABA»,
Huinpo, Ykpaina

Maxkapenko €Bren €BreninoBuy

MaricTp Mmy0JIiYHOTO YNPaBIIHHS Ta aIMIHICTPYBaHHS,
kepiBHUK criopTtuBHOTO Komruiekcy HHI IT/IABA,
VYKpaiHCHKOTO JEPKABHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H,

Juinpo

JoOpoBosbcbka Maprapura AprypiBHa,

OakanaBp cnemianbHocTi Exonoris, YIVHT
HHI «ITJJABA», dninpo, YkpaiHa,

3aiinesa Mapisa OQuekcanapiBHa,

OakanaBp creriaabHocTi Exomnoris, YAIVHT
HHI «ITJJABA», dnainpo, YkpaiHa,

AKTyaabHicTh. lllym — 11e HeOaXkaHuil 3ByK B HABKOJIMIITHHOMY CEPEIOBHIIII, STKHI
CHpPUYMHSE TOPYLIEHHS a00 3HayHy IIKOAY 370pOBt0. 3a AaHMMH Tele(OHHOTO
OMUTYBaHH4, 1110 TTpoBenieHo y 2021 porti B €Bpori, He MeHiie 17% mpariBaukiB y €C
CTUKAIOTHCS 3 BILUTMBOM TYYHOTO ITyMYy, SIK Ha poOOTi, Tak 1 B ymMoBax moOyty, abo
BIAMOYUHKY [1].

Mera. Meroro poboTH € ajganTamis ICHYIOYOi METOJUKH PO3PaXyHKY
€KOHOMIYHOTO 30MTKY BiJ [ii IIyMy Ha OpraHi3Mm JIOJIWHA B yMOBaX >XHUTIOBHUX
TepuTopii [2-4] 10 yMOB BUPOOHHUIITBA.

MeTtoau Ta Meroauka. JIJIsi JOCATHEHHS IMOCTaBJICHOI METHM HaMHM BH3HA4YeHI
HACTYITHI 3aBJJaHHS:

1. [IpuBectu a1t04y METOMKY PO3PAXYHKY EKOHOMIYHOTO 30MTKY Bij JIi IIyMy Ha
JIONIMHY JUTSl )KUTIIOBUX TEPUTOPIH.
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2. IluToMi TOKa3HUKHU PIYHOTO COIIaJIbHO-EKOHOMIYHOTO 30UTKY Bij IITYMOBOTO
3a0pyTHEHHS TEPUTOPii HACEICHHWX MICIlh, SIKI 3aCTOCOBYBAIUCH IO TEMEPIITHHOTO
9acy (3mmi), TIEPEpaxyBaTd 3 ypaxyBaHHSM Kypcy rpuBHiI g0 gomapy CIHIA (6o i
noka3zHuku y 2012 poui 6yno npus’sizano 1o gonapy CILIA).

3. ApantyBaTH TOKa3HUKHA PIYHOTO  COIIAIbHO-EKOHOMIYHOTO 30UTKY  BiJ
IIYMOBOTO 3a0pyIHEHHS 11 yMOB BUpoOHMIITBA 10 Kiacy 100 nBA.

4. Po3paxyBatu 30MTKHM BiA Ail IIyMy Ha MpaiiBHUKIB Ay BupoOHuuTBa (Llinu
2026 poky) st 8 TOAMHHOTO 1 12 TOMMHHOTO poO0YOTO JHS.

OcHOBHa YacTHHA.

BrumiB mrymy 1715 mpaiiiBHUKIB Ha poO0YOMY MICIII 3a JESIKUI Yac MOXKe IPU3BECTH
710 HE3BOPOTHOI BTPATH CIIyXy. PU3UK BTpaTu CiyXy BaKKO BU3HaUMTH. HayKoBIIl CBITY
JOTPUMYIOTHCS JYMKH, IO OJICHHUM piBEHb 3BYKY 710 75 ABA 1 HH)KYE HE CTAHOBUTD
PU3UKY BTpaTu CiIyxy, clipuduHeHoi mymoM [5]. Lle 1 € ocHOBOIO TOTO, IIO TpH
HOpPMYBaHHI IIIyMY JiJIsl BUPOOHUIITBA puitycTuMuM € 1mym y 80 n1bA [6]. B €C nitothb
HOPMATHBH, TIOB’S3aHI 3 TPAHUYHO JONMYCTHMHUMH 3HAYCHHSIMHU BIUIUBY ITyMy Ha
BUpOOHULTBI [7]. B Tabnuui 1 HaBeneHo Taki BiIOMOCTI.

Tabmunis 1
3HayeHHs J1i Ta TPAHUYHO JOMYCTUMI 3HAUE€HHS BIUIUBY, BABHAYEHI B
Jupextusi €C 2003/10/€C [8].

. . [TikoBuii pIBEHb

JoGoBuii PIBEHb
[TokazHuk 3BYKOBOTO THUCKY

eKCIIo3uIil LEx 8 rox

LC,peak

Hwxnae 3HAYCHHSI higil
EKCTIO3UIIIT 80 AB(A) 135 2b(C)
Bepxne 3HAYECHHSA i
EKCITO3HUIIIT 85 mb(A) 137 1b(C)
I'pannunO JI0YCTHME 87 1B(A) 140 1B(C)
3HAYEHHSI €KCITO3HUIII1

CTOCOBHO TMEpIIOTO 3aBAaHHS PO3MISHEMO OIWH 13 BapiaHTIB METOIUKY
PO3paxyHKy €KOHOMIYHOTO 30MTKY BiJl Jii IIyMYy JJI )KUTJIOBUX Teputopiil. OCHOBH
TaKo1 METOJMKU BHUKJIA/ICH1, HallpUKJIad, y podorax B.D. Abpakitosa [9].

ExoHoMiuHY €(heKTHUBHICTh 3aXOJIIB IOJ0 3HM)KCHHS ITyMOBOTO HAaBaHTaKCHHS
MO’KHA OXapaKTepu3yBaTH B TaKui CIOCIO: piIBEHb CYMapHOIO €KOHOMIYHOTO 30UTKY
BiJl BIUIMBY IIyMYy Ha HaBKOJUIIHE CEPEAOBHINE 1 CTaH 3A0pOB'S JIOAUHU (3s;)
MOBUHHUKA OyTH Olibllle YK JIOPIBHIOBATH 3arajlbHUM BUTparaM Ha 31HCHEHHS
KOHKPETHMX 3aXOJlIB IIOA0 3axucTy Bifg mymy (Bms3) pasom 3 BuTparamu Ha
JOCIIIJIPKEHHSI PIBHS IIIyMOBOTO HABaHTA)KEHHsI HAa HaBKOJMILIHE cepenoBuuie (Bjy) i
IHIIMX BUTPAT, CHPSIMOBAaHUMU Ha JOCSTHEHHS EKOHOMIYHOTO €(eKTy BiJ
IyMo3axyucHux 3axofiB (Biy). To6To:

351> Bus + By + B (1)
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[IpakTH4Hy MIHHICTH Yy PO3PaxXyHKy PIBHS CyMapHOTO €KOHOMIYHOTO 30UTKY BiJ
BIUTMBY IIyMy HA HABKOJHUIIIHE CEPEIOBHUIIE 1 CTAH 30POB'S JIOAUHU Ma€ €KCIpec-
METOAMKA BU3HAYECHHS COIIaTbHO-€KOHOMIYHOTO 30MTKY Yepe3 IIyMOBE 3a0pyaHEHHS
HACEJICHUX MICllb Ha PEriOHAJIbHOMY piBHI (B JIHIAHUX JDKEpENn UIyMYy,
3amporoHoBaHa (axiBugMu IMKOIU «MicToOymiBHOI akycTukm» [IpuaHImpoOBCHKOT
JepxkaBHOI akajaeMii OydIBHUIITBA W apXITEKTYypH, KOHKPETHI MPHUKIAIN PO3PaXyHKIB
3a SIKOI0 HaBEIEHO B JUCEpTaliiHIA poOOTI Ha 3A00YyTTSI HAyKOBOTO CTYIEHIO
KaHauIaTa TexHiyHuX Hayk Tkaud H.A. (mpeacTaBHUK 1i€l mkonn) [2].

Piunuii ekoHOMIUYHUN 30UTOK (3sar, TPH., Y HAIIOMY BUMAAKY 30ITa€ThCsl 3 3sp,
BU3HAYAETHCS 110 hopmyii 2:

33ar = 3HI/ITi X Hi, (2)

i (S

3uuri - MATOMHM MOKA3HUK PIYHOTO 30UTKY Yepe3 HIyMOBE 3a0pyAHEHHS 1-TO KIacy
IIYMOBOT'O PEKUMY, 'PH./4OI. B PIK;

H; - KUJIBKICTh HaceNneHHs, 10 3HAXOIUThCS B 1-My KJIacl ITyMOBOTO 3a0py/IHEHHS,
YOI

VY tabmuui 2 npeacTaBiieHI MUTOMI MOKa3HUKA €KOHOMIYHOTO 30UTKY B I[IHAX
cranoM Ha 01.01.2012.

Tabmuna 2
[TuToMi TMOKAa3HUKH PIYHOTO COI1aJIbHO-EKOHOMIYHOTO 30UTKY BiJ
IITYMOBOTO 3a0pY/IHEHHSI TEPUTOPIi HACEICHUX MICIb 3IIUT.

[TuTomi Kiac nrymoBoro 3a0pyaHeHHs TepuTopii, AbA
MOKa3HUKHU
35 140 | 45 50 | 55 60 65 70 75 80
S 0 | 2 | 13,7 |33,6 80,9 |156,3|267,7|446,4|723,3 |1177,3
I'PH./YOJL

ABTOpPHU MPUITYCKAIOTh, 1110 JIFOJIMHA K O10JIOTTYHHI OPTraHi3M CTPAKIAE Bl IIyMY
OJTHAKOBO — W10 BAOMa, 110 Ha poooTi. lllym pyiiHye HEpBOBY Ta CyAMHHY CHUCTEMHU
HE3aJICKHO BiJ] TOTO, e JiroarHa repedyBae. [loyarok Biiiky 30uTkiB came 3 35 1bA
J03BOJIUTH METOAMIIl BpaxyBaTW MPUXOBAaHUM (HAKOMUYyBaJbHUI) 30UTOK Jis
30pOB's, aKui odiniiiHi canitapHi Hopmu (80 1BA) mpoCTO ITHOPYIOTH.

Mu 30epiracMo OpWTiHANBHY <OKUTIOBY» Inkamy Big 35 g0 80 gbA,
nepepaxoByemo ii B 1iHu 2026 poky, a gam (Big 85 nbA no 110 n1bA) npomnopiiitHo
HapOIIyEMO 30UTOK.

J171s1 TOUHOTO MaTEMaTHYHOTO MPOOBKEHHS psay micist 80 ABA MU BUKOPUCTAEMO
KpPOK POCTY, SIKW/ 3aKJIa/ICHO Y HAalllUX BUXIJIHUX AaHux Tabmuui 2. B intepsan 70—-80
abA 301TOK 3pocTaB y cepenqHboMy B 1,63 pasa 3a koxkHi 5 1BA.

besnepepBHa Tabmuist mutoMux 30uTKIB ayis BupoOHunTBa (Ilinu 2026 poky)
mpeAcTaBiieHa B Ta0IuI 3.
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VYci 3HaueHHs nepepaxoBaHo 3 ypaxyBaHHsIM Kypey 2026 poky (K = 5,70), a piBHi
nonaj 80 1bA mMaTeMaTHyHO CIPOTHO30BAHO 3a MPUHIIMIIOM O€3MepEPBHOCTI.

Tabmums 3
[TuTomi 30MTKH Bij All IyMy Ha TpaiBHUKIB aJist BUpooHuiTea (Linu 2026 poxky)

PiBcHE bazowuii 30utok 2012 poky
(3umri), TPH/YOIL. HA PIK AnantoBanuii 30utok 2026 .
Iymy Ha . Craryc piBHA IIyMy JJIs
(micns knacy 80 n1bA pOKy .
pobodomy . OpraHi3My JIHOIUHU
Miciti (1BA) 30UTOK pO3paxoBaHO (3uwri), TPH/YOIL. Ha PIK
RS MIPOTIOPIIIAHO)
35 0 0,00 ITopir npupogHOroO
KoMdopTy (THIIIA).
| 40 H 2,0 H 11,41 HCna6KI/II71 (hoHOBHUI HITYM. ‘
45 13,7 78.19 IL:OHYCTI/IMI/II/I piBeHb IS
BiJITIOYHHKY.
50 33.6 191,76 qlTKI/I}/I IIyM, I0YaTOK
JIETKOi HAIPYTH.
55 80.9 461,71 MakcumyM U1 JKATIIA
B/ICHb.
60 156,3 892.03 Iym 3aBasxcae
30CEpEKEHHIO.
65 267.7 1527.80 quaTOK BEreTaTHBHHX
3MiH B Oprati3wmi.
70 446.4 2547.66 PiBens T'yHOI PO3MOBH,
cTpecoBHil hakTop.
75 7233 4127.97 CuibHe BiABOMIKAHHS
yBary.
Odiuiiina ca”iTapHa
80 1177,3 6719,01 .
HOpMa JJIs1 3aBOJIIB.
IlepeBnienHs
85 (nosuii) 1918,0 10 946,28 CaHiTapHOi HOPMHU
IIPOMUCIIOBOCTI.
90 (Hosuil) 3127,0 17 84621 Basxcxi ymosu nipar,
PHU3UK TITyXOTH.
95 (Ho6uil) 5097,0 29 089,26 Bucoxuii pisers ,
HeOe3MeKu A1 3710pOB's.
Kputnunuii urym,
100 (nosuii) 8308,0 47 414,87 eKCTpeMasbHE
HaBaHTAXCHHS.

B Tabmuii 3 mpencrtaBieHl po3paxyHKM NUTOMUX 30WTKIB BiJ Mii IIyMy Ha
npariBaukiB 1y BupoOnunTBa (Llinm 2026 poky) 6e3 ypaxyBaHHSM TpPHUBAJIOCTI
po0O0YOTOo JTHS, TOMY, IO aJaNTyBaHHs 30MTKIB aBTOpaMu OyJIO MPOBEACHO BiMIOBITHO
0 TTUTOMUX 30UTKIB JJISI KUTJIOBOI 3a0ylmOBH. A JJIsl JKUTIOBOT 3a0y/I0BU MUTOMI
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30MTKH HapaxoBaHO OyJIO Ha KOXKHY JIFOIMHY TIPY YMOBI 11 3HAXOKEHHS TaM 24 roinHU
Ha 100y. B Tabnuii 4 HaBegemo
Tabmums 4

[TuTomi 30MTKH Bij All IyMy Ha TpaiBHUKIB aJst BUpooHuiTea (Linu 2026 poxky)
i 8§ TOAMHHOTO 1 12 rogMHHOTO poOOUYOTO JHS

PiBens [ToBHuH piiIHI/Iﬁ 30UTOK 2926 T Z[pﬁ 12-roguHHOI

oIymy (6azoBwHii 1151 JKUTIOBOT . 3MiHU (TPH/YO0I. HA

(nBA) TEPUTOPIi, TPH) (rpu/don. na pix) piK)
| 35 | 0,00 I 0,00 I 0,00 |
| 40 | 11,41 [ 7,82 [ 8,44 |
| 45 78,19 [ 53,55 [ 57,84 |
IE 191,76 [ 131,34 [ 141,85 |
I 461,71 [ 316,24 [ 341,54 |
| 60 | 892.03 [ 610,98 [ 659,85 |
|65 | 1527,80 [ 1046,44 [ 1130,15 |
IO 2547,66 [ 1744,98 [ 1884,57 |
IEE 4127,97 [ 2827,38 [ 3053,57 |
I 6719,01 [ 4602,06 [ 4970,23 |
| 85 | 10 946,28 [ 749745 [ 8097,25 |
| 90 | 17 846,21 [ 12 223,43 [ 13 201,30 |
|95 | 29 089,26 [ 19 924,15 [ 21 518,08 |
| 100 | 47 414,87 [ 32 475,94 [ 35 074,01 |

BucHoBku: B crarti aBTopaMu po3misiHyTO:

a) J1I04y METOJIMKY PO3PaxXyHKY €KOHOMIYHOTO 30MTKY BiJ il IIyMy Ha JIOAUHY
JUTSI )KATJIIOBUX TEpUTOPiH B 1iHax 2012 poky;

0) mepepaxoBaHO MUTOMI 30UTKH (3puri), 3 YpaxyBaHHSIM KypCy TPUBHI 10 J0Japy
CIIA B 2012 pormi Ha kypc 2026 poky;

B) aJanTOBAaHO TOKAa3HUKH PIYHOTO  COIIAJIBHO-€KOHOMIYHOTO 30WUTKY  Bij
IITYyMOBOTO 3a0pyHEHHS JJIsl YMOB BUpOOHHMIITBA 110 Kiacy 100 n1bA ;

I') pO3paxoBaHO 30MTKHU BiJ Jii IIyMy Ha MpaiiBHUKIB Jyisi BupoOHunTBa (L{iHu
2026 poky) m1st 8 TOMMHHOTO 1 12 TOMMHHOTO poO0YOTO JHS.

B sixoCTi nmepcneKTHB MOAAJBIINX JA0CTIIKeHb aBTOPH TUTAHYIOTh MPOJOBKUTH
JOCIIJKEHHSI 3 YpaxXyBaHHSIM KJIacy HampyXEHOCT1 Mpalli s pI3HUX BaplaHTIB
poOounx Miclb: Bi 0()iCHOTO IpaliBHUKA 10 Mpodeciit 3 BAXXKMUMUA YMOBaMH Mpalii.

Cnucoxk jgireparypu
1. €Bponeiicbke TenedoHHE ONUTYBaHHS 1oA0 yMOB mpaui 2021 poky.
Bizyanizaris JAHUX. JocTynHo 3a
aapecoro:https://www.eurofound.europa.eu/data/european-working-conditions-
telephone-survey-2021-data-visualisation
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Background

The current stage of cosmeceuticals development is characterized by the intensive
introduction of highly concentrated products based on - and -hydroxy acids (AHAs and
BHAs) into both home and professional care segments. The implementation of the
Technical Regulation on Cosmetic Products in Ukraine (Cabinet of Ministers
Resolution No. 65), which is aligned with EU standards, imposes stringent
requirements on formulation validation and product safety.

Given the potential dermatotoxicity of high acid concentrations (specifically 1,3%
AHA), the instrumental verification of the quantitative content of active ingredients
becomes of critical importance. This serves as an essential foundation for ensuring
consumer safety and confirming the analytical reliability of product labeling.

Objective

To perform a comprehensive analysis of a peeling serum characterized by a high
content of AHA acids (AHA 1,3%)).

Research Methods

A combined peeling serum containing a mixture of -hydroxy acids (30% AHA)
served as the object of the analytical study. Spectrophotometric measurements were
performed using a Jenway spectrophotometer (UK). The quantitative determination
method was based on the capacity of the carboxyl and hydroxyl groups of AHAs to
undergo ligand exchange with iron(III) ions, resulting in the formation of stable, water-
soluble, colored chelate complexes.

To identify lactic acid, the analytical signal was recorded at a wavelength of in the
presence of a 0.03% iron(III) chloride solution. For glycolic acid, the light absorption
maximum of the iron(Ill)-glycolate complex was determined at . For quantitative
evaluation, calibration curves were constructed within the concentration range of .
Mathematical processing of the results confirmed the linearity of the method within the
specified interval (correlation coefficient ). To eliminate the matrix effect of the
cosmetic formulation excipients and to evaluate the optical density of the
multicomponent system, scanning of the native serum was conducted in the near-
infrared (NIR) region of the spectrum (900 nm) [1]. .
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Results. It was experimentally established that the use of a 0.03% working solution
(obtained by two-fold serial dilution of the stock concentrate at a 1:10 ratio) ensures
the formation of complexes with optimal color intensity and kinetic stability. The
differentiation of analytical peaks at and allowed for the selective determination of
lactic and glycolic acids in the presence of each other. The analysis of the spectral
characteristics of the formulation directly at 900 nm indicated the absence of an
interfering effect from the serum base components on the analytical maxima of the
active substances. The results of statistical data processing demonstrated high
convergence between the actual content of the active ingredients and the
manufacturer's specified data (1,3% AHA ) as structured below in Table 1.

Table 1.
Target Analytical Declared Found Relative
Analyte Wavelength Content Content Error
((nm) (%) (%£SD) | (%)
Lactic acid / | 390/450 1,3 (AHA) |29,85+0,35 | <1,17
Glycolic
acid
Conclusions

1. A method for the identification of an -hydroxy acid (AHA) mixture within
cosmeceutical formulations has been substantiated based on the ligand exchange
reaction with 1ons.

2. A high correlation was established between the actual content of active
substances (30% AHA) and the declared values, confirming the precision of the
proposed method for the quality control of medicinal cosmetics.

Keywords: alpha-hydroxy acids (AHAs), blactic acid, glycolic acid,
spectrophotometry, quantitative determination, chemical peeling, quality control.

References
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The methodology of teaching foreign languages is flexible and constantly
expanding informational and educational environment in which there is an increasing
interest in new educational models and effective pedagogical innovations and
technologies. However, one of the innovative and little-studied ways to organize
teaching foreign languages is the case method.

A case i1s a description of a specific situation or incident in any area: social,
economic, medical, etc. As a rule, a case contains not just a description, but also a
certain problem or contradiction and is based on real facts.

Accordingly, to solve a case means to analyze the proposed situation and to find an
optimal solution. Recently, the active use of case technology in education began and
now this approach has become one of the most effective teaching technologies. What
are the advantages of the case method compared to traditional teaching methods? Let's
name the three most important ones:

» Practical orientation. The case method allows you to apply theoretical knowledge
to solve practical problems. This approach compensates exclusively academic
education and gives a broader understanding of business and processes than lectures at
a university or practice in a narrow area of work.

* Interactive format. The case method ensures more effective assimilation of the
material due to high emotional involvement and an active participation of students.
Participants are immersed in the situation fully: the case has a main character in whose
place the team puts itself and solves the problem on his behalf. The emphasis in
learning is not on mastering ready-made knowledge but on its development.

* Specific skills. The case method allows you to improve “soft skills” that are not
taught at university but which turn out to be extremely necessary in the real work
process.

A collaborative analysis of life situations is a universal way of learning so
analogues of solving cases can be found in antiquity. Spartan youths discussed
situations that arose on the battlefield with their mentors and discussing “cases” with
his students was Socrates’ favorite method.

In its modern form the case method originated in the 1870s at Harvard Law School
and has been established in business education since the 1920s. The teachers of the first
MBA programs were scientists, not businessmen and they were faced with the fact that
it was impossible to teach students how to run a business solely through lectures and
textbooks. An alternative to textbooks was interviews with leading entrepreneurs and
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top managers of companies and detailed reports (written on their basis) about how they
solved a particular situation as well as about the factors influencing their activities.
Since then, the analysis of business situations has become an important element in the
training of future managers in business schools. Harvard Business School faculty have
actively contributed to its dissemination by publishing books, textbooks, case studies
and teaching seminars. Nowadays, solving cases as a teaching method is used in all
leading business schools, universities and corporations.

The case method is an active learning technique that involves the use of specific
educational situations in organizing the learning process aimed at formulating a
problem and finding options for solving it followed by analysis during training
sessions. The use of the case method makes it possible to comprehensively develop
skills in all types of speech activity (reading, speaking, writing and listening) which
contributes to a more active and successful formation of foreign language
communicative competence in foreign language classes. Students have a real
opportunity to communicate in a foreign language in the process of interaction with
other group members and with the teacher [1, p. 86]. A feature of the case method used
in English classes in higher education is the creation of a problematic situation based
on facts from real life. The immediate goal of the method is to work together with a
group of students to analyze a situation that arises in the educational process and to
develop a practical solution; the end of the process is the evaluation of the proposed
algorithms and the selection of the best in the context of the problem posed [2, p. 244].

Let us note that when solving a particular problem the most important thing is the
co-creation of the teacher and the student where the teacher being a moderator guides
the student, helps him independently obtain, process, classify and apply the knowledge
obtained through the use of case method technology [3, p. 178]. Let's consider the main
stages of working with a case in the educational process at the initial stage of teaching
English to bachelor students in a language university. The technology includes the
following stages: stage 1 — acquaintance with the communicative situation and its
peculiarities; stage 2 — identifying the main problems, identifying personalities that can
really influence the situation; stage 3 — proposing concepts or topics for brainstorming;
stage 4 — analysis of the consequences of making a particular decision; stage 5 — solving
the case — proposing one or more options of the sequence of actions, indicating
important problems, mechanisms for preventing conflicts and resolving them. After
going through all the stages it is necessary to discuss the solution to the problem and
draw a final conclusion [2, p. 64]. Let’s consider the main stages of students’ work
with the case and turn to the plan we developed — a summary of an English language
lesson using the case method. The topic of the lesson is: “What is better: living in the
city or in the countryside?”. During the preparation a practical type of case was used.
The teacher needs to determine the problematic direction of the lesson “Living in the
city or in the countryside”. A few days before the lesson the teacher voices this
problematic direction and also announces that the lesson will be conducted in case
method mode. After the discussion students independently pose a problem which may
be as follows: “What is better: living in the city or in the countryside?” The teacher
divides the class into several small subgroups (4—6 people) and gives the subgroups a
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task including conducting a social survey on the topic “Which is better: life in the city
or in the countryside?” compiling a comparative table of the advantages and
disadvantages of living in the city and in the countryside giving examples of people
who chose to live in the city or in the countryside and etc. Since the level of language
training is different for all students it is advisable to give the study of case materials as
homework [2]. Students feel more confident if they have a good grasp of additional
factual information and have an understanding of the reality in which the events
described in the cases occur. Thus, based on the application of the case method the
following teaching technology was developed. The teacher’s activities before the start
of the lesson involve developing a case determining a list of literature necessary for
mastering the educational topic, thinking through the lesson scenario and organizing a
preliminary discussion of the content of the case, leading group work and organizing a
final discussion. The activities of students before the start of the lesson consist of
recelving a case, studying literature, self-preparation, studying additional information,
presenting and defending their version of solving the task, listening to the points of
view of other participants.

In conclusion, it should be noted that the case method allows students to activate
theoretical knowledge and practical experience, develop the ability to express thoughts,
ideas, proposals, see an alternative point of view and argue their own, demonstrate and
improve analytical and evaluative skills, willingness to work in a team, and also
promotes understanding ambiguity in solving problems in real life. The use of the case
method requires more time from the teacher to prepare for the creation of cases, to
overcome significant difficulties consisting in the lack of educational and
methodological literature, however this method contributes to a more active
assimilation of the material at the receptive and productive level and motivates students
when they see good results of their own work.
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In a rapidly changing world driven by digital technologies, hybrid threats and
global interdependence, strategic communication (SC) is emerging as a new paradigm
of influence. SC combines technological capabilities, intercultural sensitivity and a
long-term vision. SC is not just about managing messages; it is about systematically
managing meanings within a complex information environment. As such, SC is
becoming of crucial importance to governments, organisations, armed forces, the
media, and civil society.

The term 'strategic communications' began to be actively used in the United States
of America as early as the early 2000s, although its conceptual origins date back much
further.

In the world's leading nations, the information space has long been regarded as a
strategic arena in which influence is sought and political, economic or military
objectives pursued. While the tools of strategic communication may differ depending
on the sector — be it public administration, business, or defence — the overarching
objective remains consistent: to establish a sustainable, long-term dialogue between
the state and society, rooted in mutual trust. This format of interaction is one of the
most effective ways of operating in today’s information society.

The term (SC) was first defined in 2007 in the seminal article Defining Strategic
Communication by Kirk Hallahan, Derina Holzhausen and others. The authors
examined strategic communication as a social phenomenon and its role in modern
society, as well as its interconnection with other fields of communication. They
emphasised that the term 'strategic' is not necessarily associated with manipulation or
distortion, and that alternative, critical approaches to understanding it are possible.
Rather than merely serving as a backdrop for examining relationships or other
phenomena, communication becomes the central object of study. The idea that the
creation of meaning in strategic communication always involves uncritically receiving
messages and influencing passive recipients is debunked [3, p. 4-10].

The concept of strategic communication emerged at the intersection of various
disciplines, including communication studies, political science, social psychology,
marketing, military science, and international relations. In its most basic sense,
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strategic communication is the deliberate use of communication to achieve an
organisation's or state's strategic objectives [3; 4].

According to The Routledge Handbook of Strategic Communication, strategic
communication is 'the study, analysis and implementation of communication processes
that contribute to achieving the goals of an organisation or society within a broader
social, political and cultural context' [4, p. 4]. This approach not only emphasises
informing, but also influencing, participation, and forming long-term perceptions.

A leading concept in contemporary strategic communication theory is the model
proposed by Jesper Falkheimer and Mats Heide [ 1, p. 6—9]. This model allows strategic
communication to be viewed as a system of interrelated processes operating within a
specific social context and explains how communicative influence is created in
complex organisational or societal conditions.

The model consists of three process components that operate within a specific
structure:

v the structure refers to the environment or context in which strategic
communication takes place. It encompasses the legal, cultural, ethical and resource
constraints that influence the actions of communicators and how messages are
received. This structure can facilitate or hinder the realisation of strategic intentions.
However, it is important to recognise that strategic communication can transform
established structures, for example through new narratives, inclusive approaches, or
innovative forms of dialogue;

v’ actors are the individuals or groups involved in the communication process, such
as opinion leaders, government officials, communications specialists, civil society
organisations, and the audience. The model should include not only institutions, but
also actors who influence meanings and behaviour, ranging from state bodies to
ordinary citizens;

v impact refers to the process of conveying messages through information
campaigns, visual and audio materials, dialogue, argumentation, branding and
storytelling. The focus is on both channels and content as vehicles for meaning,
including texts, images, narratives, sounds, style and intonation;

These processes can result in planned or unpredictable effects. These effects can
be both macro-level, such as increased trust in an organisation or the state, and micro-
level, such as an individual’s positive experience, which builds reputational capital.

It is worth emphasising that even unintentional or tactical actions can have strategic
consequences, influencing identity:

v’ internal strategic communication focuses on interaction within the organisation,
between management, staff, and departments. The aim is to establish a shared
understanding of objectives, strengthen corporate culture, boost motivation, and ensure
a coordinated approach. This is particularly important during times of change, crisis or
transformation;

v external strategic communication is geared towards communicating with
external audiences, such as the public, partners, clients, government bodies and the
media. The main objectives are to build a positive image, strengthen trust, influence
public opinion and promote the organisation’s interests within society. These two
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dimensions must be integrated, as effective strategic communication is a holistic
process encompassing both internal and external interactions.

The model of gradual strategic influence: from attention to loyalty. One of the
most common approaches in strategic communication practice is the gradual
influence model, which involves step-by-step engagement and the generation of
interest, initial experience, loyalty, and ultimately, advocacy. This approach is based
on the classic AIDA communication and marketing model proposed by Elias St. Elmo
Lewis in 1898.

This approach is frequently used in cultural, public information and commercial
sectors, involving the gradual development of loyalty to an organisation, idea or
project.

The key characteristics of SC include the following:

v long-term focus and determination;

v’ targeting a specific audience;

v integration of various communication tools (media, digital technologies,
personal channels, diplomacy);

v’ coordination between sectors (government, military, civil society, business);

adaptability to changes in the environment.

In practice, strategic communication i1s a multifaceted activity in which all
communication efforts are directed towards consistently building reputation, image,
trust and advantage. Indeed, as noted in Future Directions of Strategic Communication
(2019), SC 1is not just about being heard; it is also about being understood and
exercising influence in times of information overload, polarisation and crises [5, p. 8].

Thus, over the past two decades, the concept of strategic communication has
undergone a transformation, shifting from the management of messages to the
management of meanings. In the context of hybrid threats, information warfare, and
the battle for attention, strategic communication has also become a national security
and public diplomacy tool. Integrating strategic communication into military and
government practices has become particularly important. In the public sector, strategic
communication encompasses more than just PR. It encompasses influence operations,
cyber communication, information campaigns, reputation management, and
engagement with foreign audiences. Ukraine's current Military Doctrine defines
strategic communication as the coordinated and effective use of state communication
resources, including public diplomacy, public relations, military communications,
information and psychological operations, and other measures aimed at promoting state
interests. Strategic communication is a multidimensional, interdisciplinary activity that
exerts influence through coordination, credibility, analytical rigour, and cultural
sensitivity. Its importance is growing rapidly in a world where wars are not only waged
with weapons, but also with ideas in the form of 'cognitive warfare', as will be discussed
below.
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®I3KYJbTYPHO-0310POBYI TEXHOJIOT'II SIK
OBOB'SI3KOBA CKJIAJJIOBA CYYACHOI CUCTEMU
PI3UYHOI'O BUXOBAHHA Y 3BO

AneeBa Oubra BikropiBHa
KaH/I. TeJl. HayK, 3aBiayBadka Kadeapu (Hi3MuHOTO BUXOBAHHS Ta CIIOPTY
Onecbkuii HallioHABHUH yHIBepcuTeT iMeH1 [.I. MeunukoBa

AKTyaJibHicTb. [0JIOBHUM pecypcoM Oyab-fKOi KpaiHM Ta TapaHToOM il
HaI[lOHAIBHOI Oe3MeKH € (p13UUHEe Ta JyXOBHO-MOpPAJIbHE 3710POB’ sl TPOMA/ISIH.

BTiMm chorojHiliHi peanii BOEHHOTO Yacy B YKpaiHi CTBOPIOIOTh CEPHO3H1 BUKIUKU
BCIM Tally3siM, y TOMY YHUCJI W YHIBEPCUTETCHKIA CUCTeMi (PI3MYHOTO BUXOBAHHS.
Bumymennii mepexiy Ha OHJIAH-HaBYaHHA Ta OOMEXEHUW ngoctyn 10 0as
YHIBEPCUTETIB BUMAararoTh MOIIYKY HOBUX IUIAXIB, 00 MIATPUMYBATH 3I0POB's
MOJIOJI.

AmanTainisi 10 1HTEHCMBHMX HaBaHTa)XEeHb (OCOOJIMBO B YMOBaX 3MIIIAHOTO YH
TUCTAHIIIHHOTO HAaBYAaHHs) BHMAara€ JIOTPUMaHHS ONTHUMAJIbHOTO PIBHA PYyXOBOi
aKTUBHOCTI, ONTAaHYBaHHS HABUUOK CTPECOCTIUKOCTI Ta MEHTAJILHOTO B1THOBJICHHSI.

Cripg 3a3HaYUTH, 1O JTOCTIIKEHHSI HAYKOBIIIB Ta MEJaroriB-MpakTUKiB B OCTaHHI
POKM KOHCTATyIOTh IIOMITHE 3MEHIICHHS PYXOBOi aKTMBHOCTI 3700yBayiB BHUIIOL
OCBITH, 1110 HETAaTUBHO BIUIMBAE HAa (PYHKIIIOHATILHUN CTaH IXHHOTO OPraHi3My, 3HUKYE
PIBEHb PE3UCTEHTHOCTI JI0 3aXBOPIOBaHb Ta MOTIPIIIY€E 3arajibHUN cTaH 310poB s [1; 3].

Biarak, akTyami3yeTbcsl 3aBAaHHS TONIYKY Ta BIPOBA/HKCHHS HOBITHIX
MeAaroriyHuX 1 Pi3KyJIbTypHO-03I0POBUYUX METOAUK. BiAMOBIAHI TEXHOIOTIT MOBUHHI
CTaTH IHCTPYMEHTOM JIJIsl MIATPUMKH (13UYHOTO 370POB'sl, BUCOKOI IPaIle3aTHOCTI Ta
MEHTAJILHOI CTIMKOCTI MOJIO/I.

YuclieHHl JTOCHII)KEHHS HAyKOBIIB aKIEHTYIOTb yBary Ha BaXXJIMBOCTI
ONTUMAJIbHOI PYXOBOI AKTHMBHOCTI Ta PETYISIPHOI  (Pi3KYJIBTYPHO-0310pPOBUOT
TISTBHOCTI JUIs1 30POB’Sl Ta IICUXOJIOTTYHOTO OJ1aronoyyqys 3100yBaviB BHUILOT OCBITH
B YMOBaxX BOEHHOTIO 4acy [2; 4].

(G13KyIBTYPHO-030pOBYA  JISJIBHICTh € KOMILUIEKCOM Jiil, CIpSAMOBAaHHUX Ha
(hopMyBaHHSI HABUUOK 37]0POBOTO CIIOCOOY JKUTTSI, 3arajibHUil PO3BUTOK OCOOUCTOCTI,
MIATPUMAaHHS 1 TMABUIICHHS PiBHS 11 30pOB’s Ta (DI3UYHOTO CTaHYy.

Jlo ocHOBHMX (yHKIIINH (PI3KYIBTYpHO-0310POBUYOI MisUIBHOCTI BUEH1 BiIHOCATH:
03/710pOBUY (3MIIHEHHS 370POB’S Ta Mpo(dLITaKTHKA XBOPOO), BUXOBHY ((hOopMyBaHHS
MOTHBAIIii Ta KyJbTYPH 3I0pPOB’s), OCBITHIO ((hopMyBaHHS 3HAHB PO 3OPOBUH CTIOCIO
KUTTS, HABUAHHS BIPaBaM) Ta COIliajbHy (3a0€3MeueHHI ONTUMAJIBHOTO PIBHS
AKTHBHOCTI, ITIIBUIIICHH] SKOCTI1 XUTTS Ta €¢()eKTUBHOCTI COIIaIbHOT B3aEMOIIT).

Buxonsiun 3 BuIE 3a3HaYEHUX XAPAKTEPUCTUK IM€T TISUIBHOCTI MOXKHA JINATH
BHCHOBKY, IO B 3aKjajaxX BHIIOi OCBITH (I3KYJbTYpPHO-030pOBYA AiSUIbHICTb
3a0e3reuye:

- onrTuMmizamito (Pi3UMYHOTO0 PO3BUTKY 3100yBayiB IUIAXOM YIOCKOHAJICHHS
OCHOBHHUX PYXOBHX HAaBHYOK;
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- MpoQiTaKTUKy 3aXBOPIOBAHb YE€pe3 3MIIHEHHS OMOPHO-PYXOBOTO amapary Ta
CEpLEBO-CYAUHHO1 CUCTEMU;

- TIABUIICHHA IICUXOEMOIIMHOI  CTIHKOCTI  uepe3  perymsapHi  (i3uuHi
HABaHTAKEHHS, 5K 3HWKYIOTh PiBEHb TOPMOHIB CTpECY;

- (opMyBaHHS MOTHUBAIII] 10 3I0POBOTO CIIOCOOY KHUTTH.

Peani3zyerbcsi O3HaueHa [IATBHICTH Yepe3 pi3HI BUAU O3A0POBUYHMX MPAKTHK:
0310poBul  (piTHec-porpamMu  (3aHATTS (I3MUHUMHU BIIpaBaMH HAIpaBlICHI Ha
MIIBUINCHHS  (QYHKI[IOHAJBHUX MOXJIMBOCTEM oOpraHizMy Ta HOpOQiIaKTUKY
PI3HOMAHITHUX  3aXBOPIOBaHb), (DI3KYIBTYpPHO-O30POBYI  IMporpamMu  (3aHATTS
(GI3MYHUMH  BIIpaBaMH  O3JI0POBYOTO Ta PO3BAXKAIBHOTO XapakTepy), CHelllalbHi
03710pOBYi mporpamu (3aHATTS (I3MYHUMH BIIPpaBaMU JIIKyBaJbHO-peallIiTaIItHOTO
CIIPSIMyBaHHS ), MAacOB1 3ax0u (CIIOPTUBHI CBSATA, JIHI 3JI0POB’S), CAMOCTIHHI 3aHATTS
(iTHEC-TpEHYBaHHS, 03I0POBYMII OIr, IJIaBaHHs, Hora) [6].

OcCHOBH1 METOMYHI BUMOTH 110 €(heKTUBHOI peaizailii (i3KyIbTypPHO-0310pOBYOi
JISUTBHOCTI TMOJSTAI0Th Yy MOCTYNOBOMY 30UIBIIEHHI 1HTEHCHBHOCTI Ta TPHUBAJIOCTI
HAaBAHTAKEHb (CTBOPEHHI YMOB JJIA aJalTallii OpraHi3Mmy); SKICHOMY pI3HOMaHITTI
($13MYHNX HaBaHTaXEeHb (BUKOPUCTaHHI BOPAB, 10 BILUIMBAIOTH HAa BCl IPYyNHU M S31B);
PETYIIIPHOCTI Ta CHUCTEMaTHYHOCTI 3aHATh; MOCTIMHOMY KOHTPOJIIO (DI3UYHUX
HAaBAHTAXKEHb (BCl CHCTEMH OpraHi3My NOBUHHI MpPAIlOBATU 3 ONTHMAJIbHUM, a HE
MaKCHMaJIbHUM HAaBaHTAXCHHSIM).

301mKeHHSI TeOPii 3 MPAKTUKOIO 3a0e3Meuy€e TEXHOJOT 15, sIKa UTIOCTPYE CTPYKTYPY,
MEXaHI3MH Ta CTpaTerito Pi3KyIbTypHO-0310POBYOT JIISITHHOCTI.

[TOHATTS «TEXHOJIOTIA» 3aMl03WYEeHE 3 BUPOOHUIITBA, /1€ BOHO O3HAYA€E CYKYINHICTb
PI3HHX eJeMeHTIB (IIpHUiloMiB, OTeparlii, Jiid, MPoIEeCiB) Ta IXHIO MOCIIOBHICTD ITi]l
4ac 3aCTOCYBAaHHS JIIOIUHOIO.

[ToHsATTS «(hI3KYIBTYPHO-03/I0pPOBYA TEXHOJIOT1s)» 00’ €HY€ MPOIIEC BUKOPUCTAHHS
3ac00iB (PI3MYHOTO BUXOBAaHHA B O3J0POBYMX LUISIX W HAYKOBY AHUCLMIUIIHY, SKa
po3po0IIsie i BIOCKOHATIIOE OCHOBH METOJIMKH MOOYI0BU (P13KYIBTYPHO-03J0POBUYOTO
MPOIIECY.

@Di3Ky/IbTypHO-03I0POBYl  TEXHOJOTli - 1€  «pallloOHaJIbHUA  cmocid
LUJIECIPSIMOBAHOT B3a€MOJII1 YYACHUKIB TMEJAroriyHOTO MPOIECy, B OCHOBY KOTPOTO
MOKJIaJICHO PI3HOBUIM PYXOBOI [ISUIBHOCTI, IO CHOPSIMOBaHI Ha OTPUMAHHSI
MaKCHUMAaJIbHO MOKJIMBOTO 03/I0POBYOr0 €(EeKTy, peasizalliio NoTpedu JOINHU B pYCi,
3M0pOB’1 1 A0AMIMBOMY CTaBJICHHI JI0 HROTO Y€pe3 CBIJOME peryiatoBaHHsS (i3UYHOI
aktuBHOCTI» [5, C. 52].

Biapizastorbes (i3KyabTypHO-03/I0pOBYI TEXHOIOTIT BiJ] TPAIUIIIHHUAX TEXHOJOTIN
(Gi3MYHOTO BHUXOBAaHHS  IIEpII 3a BCE METOIO, IIIXOJAaMHU JI0 HABaHTAKECHb Ta
MOTHBAIIIEI0 THX, XTO 3alMaeThCsA. SIKIIO TpaauiiiiHa TEXHOJOTIS (I3UIHOTO
BUXOBAaHHS OPIEHTOBAaHA HA HABYAHHS PYXOBHM HAaBHUYKaM Ta PO3BUTOK (DI3MUHUX
AKOCTEH, TO (DI3KYJBTYPHO-O30pPOBYl TEXHOJIOTHi - Ha 3MIIHEHHS 370pOB’f,
NpOo(UIAKTUKY 3aXBOPIOBAHb, BITHOBICHHS (DYHKIIIM OpraHi3My Ta MiJBUILEHHS HOTo
(YHKII0HATBHUX MOXIJIMBOCTEM.

CyuacHi (pi3KyIbTYypHO-0310POBYI TEXHOJIOTII SABJISIOTH COOOI0 Baje MOETHAHHS
ICHYIOUMX paHille CUCTEM, B SKUX Yy CYKYIHOCTI BHKOPUCTOBYIOTH CIIELIAJIbHO
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nigiopani (Gi3u4HI BOpaBH, CIPSIMOBaHI Ha KOMIUIEKCHY a00 BHOpaHy Jif0 Ha TEBHI
(byHKITIOHATIBHI CUCTEMHU OpPTaHi3My.

B ¢i3kynsTypHO-0310pOBUiii  pOOOTI BUKOPUCTOBYIOTH MPOTPaMU  PI3HOTO
cupsMmyBaHHS. PazoMm 3 THM, BiIOKPEMIIIOIOTH MPOTpPaMH aepoOHOTO CIPSIMYBAaHHS,
porpaMu CHIIOBOTO Xapakrepy, nporpamu «Mind Body» («Po3zymue Tino»).

Jlo mporpam aepoOHOTO CHpSIMYBaHHS BITHOCATHCA XoAb0Oa, OIr, i3ma Ha
Bejocuriei (y TOMy 4MCil Ha KapAlOTpeHaXkepax), ycl BUAM aepoOiKH, TaHIll, aKBa-
ditHeC.

[Iporpamu cui0BOTO XapakTepy CIPsSMOBaHI Ha KOPEKIII0 TUI00YI0BH, PO3BUTOK
OTIOpHO-pyXoBoro amapary (0omiOuiaiHT, Oofi-iamr, BIPaBH 3  BIUILHUMH
OOTSHKCHHSIMU ).

[Iporpamu «Mind Body» (taii-ui, nu-ditHec, cucrema JIxozeda Ilimareca,
¢bit6011, 60a1¢IIEKC) PETYIIOIOTH ICUXIYHUM CTaH JIOAUHH, MOKPAITYIOTh Taki (Pi3UyH1
SKOCTI JIFOJUHMU SIK CUJIa, THYYKICTb, 3[aTHICTh /10 yTPUMAaHHSI pPIBHOBAru, KOOPIUHAIIO
PYXIB.

OcTaHHIM 4YacoM 3’SIBUBCS PSAJ  JOCHIIKEHb BITYM3HSHUX HAYKOBLIB JI€
OOTpYHTOBY€ETHCS ITOTpPeOa BIPOBAIKEHHS B OCBITHIN MPOCTIp HOBUX-aJbTEPHATUBHUX
BUJIIB (PI3KYJIBTYpPHO-0310POBYMX TEXHOJOT1H: KOMIUIEKCH BIIPaB M’ S130BOi pelakcallii,
PI3HOBUIM JUXaJIbHOI TMHACTHKH, ora, (iTHEC-ilora, TpeHyBaHHS 3 €JIE€MEHTaMu
OOMOBHUX MMCTELTB, TaHUIOBaJIbHI (iTHEC-Iporpamu, (QIiTHEC Uil JIO#ed 3
00OMEKEHUMHU MOKITUBOCTSIMU.

JIOLIBHICTH BIPOBAKEHHS B Tpoliec (i3MYHOrO BUXOBAHHS 37100yBayiB BUIIIO]
OCBITH O3HAUEHUX BHUAIB (DI3KYJIBTYPHO-03/I0POBYOi AiISUIBHOCTI, HA HAIy JTyMKY,
3yMOBJICHA KIUJIbKOMa KIIOYOBUMHU (DakTOpamMu: Il HampsiMd HE TOTpeOyroTh
CHEIIaJTFHOTO BAYKKOTO O0JaHaHHS, M0 POOUTH iX JOCTYIHUMHU JIJIsl 3aHITH B OyIb
SAKUX yYMOBAax; BOHU HOPMAJI3YIOTh TICUXIYHHI CTaH, 3a0€3Meuyrodu MOJICTIHICHHS
CUMITOMIB TPUBOXXKHOCTI Ta 3MEHILIEHHS CTpecy, IO BKpail akTyaJlbHO B YMOBAax
ChOTOJICHHSL.

Otxe, nepes BUKIagadyaMu kadeap Gi3ndyHOTro BUXOBAHHS 3aKJ1a (1B BUILIOT OCBITH
nocTae mpodsieMa MEePEeOCMUCIICHHS 3MICTY, POl Ta METH JUCUUILIIHU «DPi3uuHe
BUXOBaHHA». YMOBU BOEHHOTO CTaHy MOTPeOYIOTh BiJKa3zy B TpaaULIHUX
TEXHOJIOT1M (PI3MYHOTr0 BUXOBAHHS Ta AKTUBHOT'O BIPOBAKEHHS B ITpoLiec (Pi3UYHOro
BUXOBAHHA Cy4aCHHUX (13KYJIbTYPHO-03/I0pOBUMX TexHOJIOTiH. Llei mpoiec noBuHeH
HaJaBaTH €(PEKTUBHI IHCTPYMEHTH JJISl TOAOJAHHS CTPECY, 3HATTS TPUBOXKHOCTI Ta
I IBUIIICHHS PiBHS IICUXOEMOIIIIHOT CTIHKOCTI.
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HELPER’S HIGH: PEHOMEH INIITHECEHHA YEPE3
A0OIMOMOTI'Y TA HOT'O POJIb Y ®OPMYVYIJII
OCOBUCTOI'O AOBPOBYTY

3inyenko Caitiiana BosionumupiBHa,
BUKJIaJa4 Kadeapu aIMiHICTPAaTUBHOTO Ta 1H(POPMAIIITHOTO MTpaBa
CyMCBKOT0 HalliOHAJILHOTO arpapHOro YHIBEPCUTETY

Ilerpenko Minana CepriiBHa,
cTyaeHTKa | Kypcey (akyiabpreTy OyJiBHUIITBA Ta TPAHCIIOPTY,
CyMcpKuli HAIlIOHATBFHUHN arpapHuil yHIBEpCUTET

3inuenko Cepriit Boarogumuposuy,

CTYJAEHT 2 CT KypCy

1HKEHEPHO-TEXHOJIOTTYHOTO (PaKyIbTETY
CyMCBKOTr0 HalllOHAJIbHOTO arpapHOro YHIBEPCUTETY

AKTYaJBHICTh JOCHI/UKEHHsI. YTPOJOBXK 0ararbox CTOJITh aJbTPyi3M Ta
CaMOTOKePTBa PO3MIISIANUCS MEPEBAKHO B IUIONIMHI (inocodii, pemirii Ta Mopai.
JlorioMora OJIMKHBOMY TpPAJUIIMHO BBa)kajacs COIAIbHUM OOOB'SI3KOM, SIKHI
BHUMarae BiIMOBHU BiJl BIacHUX iHTepeciB. [IpoTe cyyacHi AOCTIIHKEHHS Ha MEPETHHI
HeNWpoO010J10Tii, eBOIIOIIAHOT IICUXOJIOTI] Ta TO3UTUBHOI McuxiaTpii GyHIaMEHTAIBHO
3MIHWIM 11¢ CpUiHATTS. HaykoBi maHi cBiuaTh, IO MPOCOIiajbHA MOBEIHKA €
rIMOOKO aJanTHBHUM E€BOJIOLUIMHUM MEXaHI3MOM, SKUW TPUHOCUTHh BIAYYTHY
(1310JI0TIYHY Ta MCUXOJIOTIYHY KOPUCTh caMoMy OJlaroiiHuky [2, 4]. ¥V cydacHOMy
CBITI, JI€ €miieMisi CAMOTHOCTI, JIENIPECii Ta BTPATU CEHCY KUTTS HaOyBa€ rII00aIbHUX
MacimTabiB, MOMYK €PEKTUBHUX IHCTPYMEHTIB JIJISl HIATPUMKH MEHTAJILHOTO 3/I0POB's
CTa€ KPUTUYHO BAXKIIMBHUM. Y I[bOMY KOHTEKCTI OCOOJMBOI yBaru Ha0yBae KOHIEIIs
«Helper’s High» (elidopii moMiyHuKa), fKa CIyry€e KIIOUYEM JI0 PO3YMIHHS TOTO, SIK
aKTHBHA JIONIOMOTa 1HIIMM IHTETpy€eThbes B (hopMmylly ocoducToro 1o0poOyTy, Alt0Un
K MOTY>KHUN TPUPOJHUN aHTUAENpecaHT [3].

Mera. Jlocniautu HEMpOOIOTOTIYHUN Ta TICUXOJOTIYHUN TMOTEHIan (EeHOMEHY
«Helper’s High» 1 00rpyHTYBaTH poJib adbTPYiCTUUHOT MOBEIHKHU I BOJIOHTEPCTBA SIK
J1€BUX I1HCTPYMEHTIB MOJOJIAHHSI €K3HUCTEHI[ITHOrO BaKyyMy, 3HIKEHHS pPIiBHSA
Aenpecii Ta MiABUILEHHS 3araJlbHOTO IICUXO0JIOTTYHOTO OJ1aronoiyydysi ocoonctocri [1,
3]

Mera: npoaHaiii3yBaTH BIUIMB BIHCHKOBHX KOH(JIIKTIB HA MEHTAJIbHE 3/I0POB’S SIK
[IMBUILHOTO HACEJIEHHS, TaK 1 BINChKOBOCITYKOOBIIIB.

Bukiaag ocHoBHOro marepiaiay aociimkeHHsi. GeHomeH eidopii momMiyHMKa
onucye crienug1uyHui cTaH $1310JI0TYHOTO Ta EMOLIMHOTO MiIHECEHHS, IKU BUHUKAE
BHACJIIOK O€3KOPUCINUBOI JTOMOMOTH 1HIIUM. MaciiTabHi COILI0JIOTTYHI OMUTYBaHHS
BOJIOHTEPIB 3aCBIIYMIIM, 1110 A0COMIOTHA OUTBIIICTD 13 HUX (01u3bko 95%) perynsipHo
Bi/IUyBa€ CTIMKE MOKPAILEHHS CaMOIOYYTTs MICs 3IMCHEHHs T00puX BUMHKIB [3].
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Ileit mcuxodizioNoriyHUN CTaH 3a3BUYall PO3ropTaeThcs y MBI (a3u: crodarky
JIOAMHA BIAYYBA€ PANTOBHI CIUIECK pajocTi Ta eHeprii (momiObuuii mo «ekdopii
OiryHa»), SKUH 3roOM M'SKO TEpeXOauTh Yy TPUBAIUI Mepiox TIUOOKOTO
BHYTPILIHBOTO CIIOKOI0, €MOIIIHHOT CTaO1IBHOCTI Ta po3ciiadieHus [3, 6].

Takuit emouiiiHuil BIATYK HE € abCTpakTHOIO MeTadopol0 — BIH MAa€ YITKO
BU3HAUEHY HEHpOOIONOriuHy  apXiTekTypy. JlocmipkeHHS 3a  JI0MOMOTORO
(GYHKIIIOHATBHOT MarHITHO-PE30HAHCHOT TOMOTrpadii T10BENH, 10 YXBAJICHHS PIIICHHS
po OJaroiiifHy MOXKEPTBY UM BOJOHTEPCHKY 110 aKTUBYE ME30JIIMOIYHY CHCTEMY
BUHAropou Mo3Ky [4]. Lle Ta cama eBONIOIIIHO JaBHS iISHKA, sIKa pearye Ha 0a30Bi
CTUMYJIM BIDKMBAHHsI, TakKl sIK cMadyHa ika abo (izuunuii komdopT. binbmie Toro,
iICHyBaHHSI 010JIOT1YHO BOYJOBAHOTO €(EeKTy «TEIIoro CBITIHHA» (warm glow)
HiATBEPDKYETHCS TUM, 110 TOOPOBIIbHA Bijl1ada BIACHUX PECYPCIB aKTHBYE MPHUIICTIIC
AJIPO MO3KY 3HAYHO CUJIBHIIIE, HIXK, HAITPUKJIA]], PUMYCOBE CTSATHEHHS MOJATKIB [2].

Kackan 010XIMIYHHX peaKIlii, 10 JEKUTh B OCHOBI IIbOTO CTaHy, 3a0€31eUyeThCs
CKJIaJIHOIO B3a€MO/II€0 TOPMOHIB Ta HEHPOMEA1aTOPIB.

Taoauua 1.
HeiipoxiMiuHi areHTH Ta iXHiil BIUIMB Ha OPraHi3M IiJ] 4ac MpOCOIIaJIbHOI MOBEAIHKH

Hetipoximiunuit
areHt

MexaHi3M 1ii mijg gyac
aJIBTPYICTUYHOL
IMOBEIIHKHU

[Tcuxodizionoriunmii epexr s
OnmaromiiiHUKa

Hodamin

AKTHuBaIA
ME30JIMOIYHOTO  TPaAKTy
(cucTemMu BUHArOpOAM )

Buknukae modyTTS 1HTEHCHBHOI
pagocti, MoTuBalii Ta ehdopii
0e3mocepeHbO B MOMEHT

3[IIHCHEHHSI T0OPOro BUMHKY.

OxcuTouH

COLlaJIbHUX
3HUKECHHS

Monynsiis
3B’SI3KIB;
PEaKTUBHOCTI
MUrgajaenog1oHoro Tijaa

Higemroe  couianbHUM
CTUMYJIIOE  €MIaTiio,  Qopmye
IMOOKE  TOYYTTA  JIOBIpU  Ta
€MOIIIMHOT OJTM3BKOCTI 3 IHIIIUMH.

cTpax,

CepoToHiH

Perymsmiss  emoriifHOTO
dbony Ta crabum3aris
poboTtu HEPBOBOI
CUCTEMU

3abe3neuye  TpuBalie  BIAUYTTH
3aJI0BOJICHOCT1 JKHUTTIM, TJIHOOKOTO
CIIOKOIO Ta 3HMKYE piBeHb (DOHOBOI
TPUBOTH.

Ennopdinu

Ennorenna ormioixHa
aHanbresis  (mMpUpoaHE
3HEOOJICHHS] MO3KY)

CrBoproe  BimuyTTd  (Pi3UUHOTO
TeIJia, 3HIMAE M'S30BY Hampyry,
3HIDKYE CIOPUUHATTA OON0  Ta
HEUTpali3y€e HACTIAKU CTPECY.

EBosromiiina JOLUIBHICTE TAKOTO XIMIYHOTO 3a0XO4YEHHS JOCUTH OYEBHIHA, TaK
AK: Tpupoaa OYKBaJIbHO «3alporpamyBajia» Hall MO30K BIIYYBaTH IIACTS BiJ
JOIMOMOTH 1HIIUM, 1100 3a0€e3MeYnTH MILHICTH COLIAJIBHUX 3B’SI3KIB Ta BHKMBAHHSI

BUY.
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Ha ncuxosjorivHoMy piBHI BOJIOHTEPCTBO CIIYI'y€ MOTYXHUMH JIKaMU IPOTH
EK3UCTEHIINHOT «KPU3HU CEHCIB». Y MeKaxX eK3UCTEHLIHHOT ICUXOJIOT1i Ta JIoroTeparii
CTBEPJIKYETHCS, 1110 MEPBUHHOIO 1 HANMOTYKHIIIOK MOTUBALIEIO JTIOJAUHH € «BOJIS 10
ceHcy». Komm nana 0a3oBa moTpeba 3almuIIaeTbcs HE3aJOBOJCHOIO, BHUHUKAE
«EK3UCTEHIIIHUI BakyyM» — OOJIiCHE BIAUYTTS TOTAJIbHOI MOPOKHEYl Ta amarii.
3T1IHO 3 UM ITiIX0JI0OM, IACTS HEMOKJIUBO 3HAUTH, 3pOOUBIIIN HOTO MPSIMOIO0 METOIO;
BOHO BHHHKAE JIMIIE K MOOIYHUN e(eKT BIAAHOCTI crpaBi abo IMUPOro CIYy>KIHHS
1HIMM [S]. 3Milyo4un OKyC yBaru 3 BIACHUX MEPEkKUBaHb Ha IOIIOMOTY TUM, KOMY
3apa3 Tiplie, JIIOJAMHA BITHOBIIIOE BIACHY 3HAUYIIICTh 1 IIOBEPTAE KUTTIO BTPAYCHUN
ceHc. Ileli MexaHi3M 17ieaJbHO UTFOCTPYE BIAOMHU Yy TICUXOJIOTIi MPUHIIUI «Teparii
IOMIYHUKa»: MPOIEC HAJaHHs JOMOMOIH 4acTO Ma€ 3HAYHO MOTYXHIMINUNA IUTFOIINN
eeKT AJi TOro, XTO A0NOMArae, Hix JJis TOro, XTO 110 I0IIOMOT'Y OTpUMYE [5, 6].

CyuacHa J0Ka30Ba KJIIHIYHA TICHXOJIOTIS 3HAXOJUTh BCE OUIBINE MiATBEPKEHb
TOMY, IIO aKTH JO0OpOTH 34aTHI CKJIACTU peallbHy KOHKYPEHLII0 TpaauLiiHUM
TEparneBTHYHUM BTpy4YaHHSIM. EKCIIEpUMEHTH 32 y4acTIo JIIOJIeH, sIKi CTPaXKAAI0Th Bij
KJIIIHIYHUX CUMIITOMIB JEIpecii Ta TPUBOKHOCTI, MOKA3YIOTh Bpa)Karodl pe3ysbTaTH.
T1 nmamieHTH, TEpaneBTUYHUM 3aBJAHHSAM SKUX, OyJO MPOCTO 3M1MCHIOBATU KLIbKa
HEBEJIMKUX aKTIB JOMOMOTH IHIIMM MPOTATOM TIKHA, JEMOHCTPYBAJIM HAMBHIII
MMOKa3HUKMA 3MEHILIEHHS Jenpecii Ta €AuHl 3MOrJIu €(pEKTUBHO IMOJO0JIATH MOYYTTH
COLIAIbHOI 13071511 (HABITh MOPIBHSAHO 3 TIpYyNaMH, L0 MNPOXOAWINA KIACUUYHY
KOTHITUBHO-TIOBEIHKOBY Teparnito) [1]. CekpeT moisirae B TOMy, 110 JEMPECis 4acTo
CYNIPOBOJIKYETHCSI pPyMIHAIIIEI0 — HECKIHUYEHHUM 1 BUCHAKJIMBUM aHAJII30M BJIACHUX
npo6usieM. Illupa TypOoTa mpo 1HIIOro 3MyIIye MO30K NMEPEMKHYTH yBary 3 MUTaHHS
«IIlo 31 mHOIO He Tak?» Ha mpoakTuBHE «lllo s MOXy 3poOUTH, a0M TOTIIIHUTH IO
JTIOAUHY 7», TAKUM YMHOM J0JIal04H 3allMKJIEHOCTh Ha cOoOl.

Ileii ¢peHOMEeH HaOyBae BUHSATKOBOTO 3HAYEHHS JUIsI CY4acHOTO YKpPaiHCBKOTO
CYCIUIbCTBA, K€ MepedyBae B YMOBAaX XPOHIYHOrO cTpecy dyepe3 BilHy. Cruieck
BOJIOHTEPCHLKOTO PyXy B YKpaiHi CTaB HE JIUIIIE MEXaH13MOM (DI3UYHOTO BUXKUBAHHS Ta
3a0e3nevyeHHss apMii, ajie i MaciTaOHOK (OPMOI0 KOJEKTMBHOI TMCUXOTEpanii.
AKTHBHA AISUTBHICTB 3apaJill MEPEMOTH JIONIOMArae MmoJ0iaTH Mnapaiizyloue BIIUyTTs
0€3mopaHOCTI, 3aTIOBHIOE €K3UCTEHIIIHIIA BaKyyM MOTY>KHUMU CIITBHAMH CEHCAMHU
Ta € OJHHMM 13 KIIOUOBHX (PaKTOpPiB, IO MIATPUMYE (EHOMEHAIbHY MEHTaJIbHY
CTIMKICTH HAIl].

BucnoBku. IlizcymoBytoun pesynbTatu pociimpkeHHs ¢enomeny «Helper’s
High», moxHa cTBepmKyBaTd, IO TpaguIliiHA JAUXOTOMIS MK €roisMoM Ta
aNbTpyi3MOM € Oarato B YoMy IITYy4HOIO. CHpUHHATTS OJaroAifHOCTI BUKIIOYHO SIK
aKTy CaMOIIOKEPTBU Ta BUCHA)KEHHS BJIACHUX PECYpCIB € XMOHWUM 1 HE BIJMOBITAE
CyyaCHUM HayKOoBMM JaHuM. HacmpaBnai peryispHa [gomoMora IiHIOUM —Ta
BOJIOHTEPCTBO — II€¢ TVIMOOKO MparMaTH4HA, €BOJIOIIHHO OOTPYHTOBAaHA CTpATETis
30epexKEeHHs] BIACHOTO MEHTalIbHOro 1 ¢i3uuHoro 310poB’s. Ha HeiipobiosoriyuHomy
PiBHI aJIbTPYi3M (YHKILIOHYE SIK MPUPOJAHUI MEXaHi3M BHHAropoju, 3a0e3rneuyrodu
OpraHi3M KOKTeiiem 3 aodamiHy, OKCUTOLMHY, CEpOTOHIHY Ta eHnopdiHiB. Llei
(1310JI0T1YHUN BIATYK HE JIMIIE JAPY€ MUTTEBE BIUYTTS PaOCTI, aje i GopMye MILIHY
HeWpoO10JIOTIYHY OpOHIO MPOTU CTPECy, TPUBOKHOCTI Ta colliaiabHOi 130Jsa1ii. Ha
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NICUXOJIOTIYHOMY PIBHI JiorIoMOora OJM)KHbOMY BHUCTYIAa€ HalepeKTHUBHIIINM
AHTUIOTOM MPOTH EK3UCTEHINIHOTO BaKyyMy. 3MIIyI049l (POKYC 13 BIACHUX MPOOIIeM
HAa TOTpeOM IHIIMX, JIOAMHA 3/aTHA PO3IpBaTH TOKCHYHE KOJIO JETPECHUBHUX
pyMiHalii, BIZHOBUTH BJIACHY 3HAUYIIICTh Ta BIAHAWTHU TTUOOKUN ceHC OyTTs. Sk
3aCBIIYy€ CYYacCHUU JOCBIA BOJOHTEPCHKOTO pyXy, IEH TeparneBTUYHHI edeKT
HaOyBae OCOONHMBOI Bar y KpHU30BI MEPIOAH, MEPETBOPIOIOYHMCH Ha MOTYKHHUN
THCTPYMEHT KOJIEKTUBHOT CTIMKOCTI.

Bignatoun cBiii yac, yBary 4M pecypcH, JIOJIMHAa HE BTpayae, a HaBIAKH -
rapaHTOBaHO OTPUMYE Yy BIJINMOBIIb CTA0ILHY IICUXIKY Ta aBTCHTUYHE BIAUYTTS IIACTS.
Binrak, iHTEerpaliis akTiB yCB1IOMJICHOI JOIOMOTH Y TTOBCSKJICHHY PYTHUHY € HE JIUIIIC
E€TUYHHUM 1/I€alioM, ajie ¥ HAayKOBO JOBEIECHUM PEUENTOM ILIICHOr0, 3JI0pPOBOTO Ta
rapMOHIHHOTIO XUTTS [5, 6].
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MMOCTTPABMATHYHUIN CTPECOBHUH PO3JIAL:
IMPOTOKOJ LANDNAYV

Jlyk’ssnuyk Mapisa CepriiBHa

3100yBad BHINO1 OCBITH (aKyJIbTETy BIICHKOBOI IICHXOJIOTIT Ta COIiaTbHOI poOOTH
BiiicekoBuii iHcTUTYT KHiBCHKOTO HaIllOHATBHOTO YHIBEpCHUTETY iMeH1 Tapaca
[IleBuenka

Ky4doxa Baaauciaas Osieropu4

3100yBad BHINO1 OCBITH (haKyIbTETy BIICHKOBOI IICUXOJIOTIT Ta COIiaTbHOI pOoOOTH
BiiicekoBuii iHcTUTYT KHiBCHKOTO HaIllOHATBHOTO YHIBEpCHUTETY iMeH1 Tapaca
[[lepuenka

VY crarti po3risgarTbes mpodiieMu OOMOBOrO CTpeCcy Ta MOCTTPABMATUYHOIO
CTPECOBOI0 po3Jaay, iXHI/ BIUIUB HA TICUXIYHUM 1 EMOIIHUHN CTaH JIOJUHU. ABTOPH
naHoi myOJikaiii akieHTYITh yBary Ha npuuynHax BUHUKHEHHs [ITCP, ocHoBHUX
CUMIITOMAaX Ta OCOOJMBOCTSAX pPEakKilli OpraHi3My Ha TEPEKUTI TPAaBMATUYHI MOJII.
BaxxnuBe Miclie BiJIBEJICHO MUTAHHSM CaMOPETyJIAllii, €MOI[IHOTO KOHTPOJIIO Ta
MICUXOJIOTIYHOTO BIJIHOBJIEHHS TICIA CHJIBHUX CTPECOBHX cuTyamid. Takox
MIJKPECTIOETHCS 3HAUCHHS MATPUMKH 3 O0OKY OTOUYEHHS, BIJIOBIAILHOTO CTABJICHHS
JI0 BJIACHOI MOBEIHKHA Ta HEOOXITHOCTI CBOEYACHOI IICHXOJIOTIYHOI JOIIOMOTH IS
MOJI0JIAHHS HACIIKIB ICUXOTPaBMYIOYOT0 TOCBITY.

[ToctrpaBmaTuunuii ctpecouit posnan (IITCP) € onHuM 13 HANO1IBIIT MOITUPEHUX
HACJIAKIB MEPEXKUTUX OOMOBHMX Al Ta IHIIMX TpaBMAaTUYHUX MOAIN. Y cydacHOMY
yKpaincbkomy cycninbeTBl TepMiH «IITCP» HaOyB IMpPOKOro BUKOPUCTAHHS, OJHAK
4acTO 3aCTOCOBYETHCSI HEKOPEKTHO SIK 3arajbHe MO3HAYeHHs OyAb-SIKOTO cTpecy ado
MICUXOJIOTTYHOTO Hanpy»keHHa. Bognouac daxisii aiarnoctytots [ITCP Bukitouno 3a
HassBHOCTI BU3HAYEHOTI'0 KOMIUIEKCY CHUMIITOMIB, SIKi TPHUBAIOTh NMIOHAWMEHIIE OJUH
MicsIlb. SIKIIO CHMITOMATHKA 30€PIraeThCsl BiJ OJHOTO JIO0 TPHOX MICSIIIB, PO3JIajl
KJIaCU(]PIKYIOTh SIK TOCTPHH, a SIKIIO MOHA TPU MICAL — K XpOHIYHUHN. Y BUNAIKaX,
KOJIM CUMITOMH TPOSIBISIOTHCS Yepe3 IIICTh MICSIIB MICIs TPaBMAaTUYHOI MO,
nnetrscs ipo [ITCP 13 BiATepMiIHOBAaHUM MOYATKOM.

s miTelt 0cOOIMBO BaKIIMBUMU € BITHOBJICHHS MOYYTTS OC3IEKH, MIATPUMKA 3
00Ky OaTbKiB, MOMJIMBICTb BHCIIOBJIIOBATH €MOI[i Ta OTPUMYBATH MpaBJIUBI
MOSICHEHHS 1010 TIO1H, sIKi BOHU Nepexkin. BolHOUac criemiaaicTi HaroJomyTh,
1[0 JIIOJIChbKA TCHUXIKa MAa€ 3HAYHI PECypCcH JId CaMOpEryJysili Ta BIIHOBJICHHS, a
[ITCP y OuIblIOCTI BUNAAKIB € BUJIIKOBHUM 33 YMOBHU CBOE€YACHOTO 3BEPHEHHS IO
npodeciiiHy 10MOMOTY /10 TICUXOJIOT1B, ICUXOTepaneBTiB ado ncuxiaTpis [1].

B ymoBax cyuacHoi BiitHM nipoOiema [ITCP naOyBae He nMille MEIMYHOTO, a ¢
COIIAIbHOTO 3HAYCHHS, OCKUIBKH TCHUXIYHE 370pOB’Sl HACEJICHHs Oe3mocepeaHbo
BIJIUBA€ Ha CTAOLIBHICTH CYCIIJIbCTBA, MPALE3JATHICTh JIIOJEH Ta iXHIO 3/aTHICTDH
aZanTyBaTUCS O CKJIAJHUX YMOB KHUTTS. TpuBaluii BIUTUB HEOE3MEKH, TOCTIiHI
MOBITPSIHI TPUBOTH, BTpPATH PIAHUX, BHUMYIIEHE TMepeceieHHs Ta iHdopMaIliiiHe
NEPEBAHTAKEHHSI CTBOPIOIOTH IMOCTIMHHUM MCHXOEMOIINHUM THUCK, KU BUCHAXYE
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HEepBOBY cuctemy JmoauHu. Came TOMy mpoOjeMa ICUXOJIOTiyHO1 peabumTari
HACEJICHHA ChOTO/IHI € OJTHUM 13 HAWBAKJIMBIIIMX HANPAMIB I€P>KaBHOI Ta CyCIIIbHOT
MIITPUMKH.

He MeHII BaXIMBHM acleKTOM € MOAOJAHHS CYCHUIBHUX CTEPEOTHINIB IOJI0
TICUXIYHOTO 3/TOPOB’ s Ta 3BEPHEHHSI T10 TICUXOJIOTIUHY JomoMory. barato momaeit uepes
cTpax ocyay a00 HEpO3yMiHHsS BJIACHOTO CTaHy YHHKAIOTh KOHCYJBTAIlld 3i
CHelfiaiicTaMu, M0 MOK€ MPU3BOJUTH J0 YCKJIAJHEHHS CUMIITOMIB Ta MOTIPIIEHHS
axkocTi kutta. CBoeuacHe BusBieHHs o3Hak [ITCP, miarpumka 3 OOKy pOJIMHHU Ta
JOCTYT 70 KBaji(hikoBaHOI JOTIOMOTH 3HAYHO MiABUINYIOTh €(PEKTUBHICTH JIKYBaHHS
Ta JOTOMararoTh JIOJIMHI MOBEPHYTUCS 10 HOPMAJILHOTO KUTTS [2].

[Tonpu mnomupene ysiBaeHHs npo [ITCP gk BUKIIOYHO NCUXIYHUN po3Jaj,
HacmpaBll BIH Ma€ KOMIUIEKCHUMN (1)1310JIOF1‘1HI/II/I XapakTep 1 BIUJIMBAaE Ha
¢dbyukiionyBanHus Bcboro opraizmy. [ITCP moB’si3anuil 13 mopyuieHHAMH POOOTH
CEPIEBO-CYJMHHOI CHUCTEMH, TOPMOHAIBHOTO OanaHcy Ta iMyHHOI ¢yHKii. Po3naz
MOX€ TMpOSBIATUCS 4epe3 (i3uyHI, KOTHITHBHI, IICHXOJOTIYHI, €MOIIilHI Ta
MOBE/IIHKOBI peakiiii. BUBUEHHSIM LMX MeXaHi3MIB 3aiiMaloThCsl HeMpodizionoris Ta
HEeWpoO10JI0rid, Kl JOCHKYIOTh (PYHKIIOHYBaHHS MO3KY Ta HEPBOBOI CHUCTEMH.
3HayHa KUIBKICTh HeWpooOiosnoriynux gochikenb [ITCP  6a3zyBamacs sk Ha
€KCIIEpUMEHTAX 13 TBApMHAMH, IO MEPEXKMIA CTPEC, TaK 1 HAa CIIOCTEPEKEHHIX 3a
JIOJIbMU, SIKI 3a3HAIM TMCUXOTpaBMyro4oro aocBigy. Came Il JOCIHIKEHHS CTaJIH
OCHOBOIO JUII PO3BUTKY CY4YaCHUX METOMIB JIKyBaHHA, IICHXOTepamii Ta
MeaukamMeHTo3Ho1 miarpumMku npu [ITCP.

OaHUM 13 TPAKTUYHUX MIIXOJIB IO MOAOJAHHS MOCTTPABMATHYHOIO CTPECOBOIO
po3nagy € mporokon «LANDNAV»y». Jlana aOpeBiatypa BioOpa)kae€ CHUCTEMY
HaBUYOK, aJaNTOBaHUX 13 OOMOBOTO JOCBIAYy 10 YMOB IHMBIIBHOTO JKUTTS, Ta
CIpsiMOBaHa Ha TOJIETTIICHHS MPOIIECY MCUXOJIOTTYHOI peajanTaiii.

L: Peghnexcu 6oina ma con. llepmmii eTan NpoTOKOJIy OB’ I3aHUM 13 PO3YMIHHSIM
TOTO, SIK OpraHi3M pearye Ha HeOe3neky Ta ctpec. UucneHH1 JoCHiHKEeHHS! OMUCYIOTh
HEWPOHHI MPOILIECH, IO JIEKATh B OCHOBI peakiiii MO3Ky Ha 3arpo3y. LleHTpasibHy posib
y LIbOMY Bijirpae jJiMOI4Ha cUCTEMa — CTPYKTypa MO3KY, BIAMNOBIJAJIbHA 3a 3aITyCK
pediiekcy «Ouit abo O1xku». Y cuTyallli BUCOKOI HeOe3MeKH caMe BOHA MEPEXOILTIOE
KOHTPOJIb HaJ] TOBEAIHKOIO JIOJIMHU, 3a0€3MeUy0UH MIBUIKE pearyBaHHs.

JIlimGiyHa cucTeMa CTUMYJIIO€ BUKU aAPEHAJIIHY, 1110 M1JIBUILYE PIBEHb MUJIBHOCTI,
yBaru, 4YacToTy CepIeBUX CKOPOYEHb Ta 3/IaTHICTh CKAaHYBaTH HAaBKOJIUIIIHE
CepeloBHILIE Ha HAasBHICTh 3arpo3. Perymsmito 1i€i «curhamizamii» 3abe3neuye
MeJiaabHa mpedpoHTaIbHa KOpa TOJIOBHOTO MO3KY, SIKa BIATIOBIAA€ 3a TUTAaHYBaHHS,
MIPOTHO3YBaHHSI, YXBAJICHHsS pIlIeHb Ta KOHTPOJIb MOBemiHkH. [IpoTe 3a ymoOB
XPOHIYHOTO CTpecy abo HecTaul CHY i1 (PYHKIIIOHYBaHHS 3HAYHO MOTIPIIY€ETHCA.

JlocniIKeHHS CBIAYATh, 1110 ISTTPUBAIliS CHY TPOTATOM IT’ITU-IIIECTH JHIB BIUTHBAE
Ha KOTHITMBHI (PYHKIIi Tak camMO HEraTMBHO, SIK MOBHa Hi4 0e3 cHy abo cTaH
aJKOTONBHOrO  ci’siHiHHSA.  HemoctaTHii COH  NIJABUINYE pIBEHb  arpecii,
IMITYyJIbCUBHOCTI ~ Ta  THIBY, 1[0 CTBOPIOE  CEpHO3HYy  TMpodiieMy st
BilicbkoBOCTY>kK00BIIB. Came Tomy mnepumii eran LANDNAV nepenbauae
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dhopMyBaHHS PO3yMIHHS ME€XaHI13MIB BUKMBAHHS Ta BIIMBY TPaBMAaTUYHUX CUTYaIliil
Ha TOBEIIHKY JIFOIUHHU.

A: Vceioomnenns ma peeynayisa enracuux peaxyiu. JIFOICbKUN MO30K TMOCTIHHO
pearye sK Ha 30BHIIIHI MOJPa3HUKU, TaK 1 HAa BHYTpIIIHI HepexuBaHHS. Peaxiii
JIOMHM 3aJIeKaTh BiJ 11 MOTOYHOTO €MOIIHOTO Ta (i310J0TIYHOTO CTaHy i MOXYTh
aBTOMATUYHO CIPUYHHATH NEBHI Gopmu moBeaiHku. CTpecoBa CUTYyallisl, CIIpUIHITA
Yyepe3 IHAUBIIyaIbHUN TOCB1, BUKJIHKAE (1310I0T14HI Ta eMOIIHHI peakilii opraHizmy.

Peaxiiist Ha 3arpo3y NMpoOSBISIETBCS Yepe3 3MIHY PIBHS HMUJILHOCTI, KOHIIEHTpAaIlil
yBaru, M’si30BOi HANpyrW, 4acTOTHU CEPIEBHX CKOPOYEHb 1 3arajbHOTO BIIYYTTS
TPUBOTH. Y CBIJJOMJICHHS IIMX 3MIH JIa€ JIOJMHI MOXJIMBICTh KOHTPOJIIOBATH BJIACHY
NOBEAIHKY B KpHU30BiM cuTyauii. TpuBora € mpUpOAHUM 3aXMCHUM MEXaHI3MOM
OpraHi3My, OJHaK ii HaJMipHUH PIBEHb MOKE ITPU3BECTHU JI0 HEPIIIYYOCTI, TOTIPIICHHS
KOHIEHTpaLli Ta CTBOPUTH 3arpo3y JJis1 BUKOHAHHS 3aBJaHHS 1 0€3MeKU KOMaH/IH.

Boanouac BakJIMBO pO3MEKOBYBAaTHM BHYTpIIIHI (Di310JIOTIUHI  peakiii Ta
MOBEIHKOBI MpOSIBU. SIKIIO CcTaH 30y/KEHHS MEPEXOAUTh y JIOTh ab0 OakaHHS
3aBJaTH IIKOAW 1HOIN JIIOAMHI, OCOOUCTICTh MAa€ YCBIJOMIJIIOBAaTH BJIACHY
BIINOBIJAIBHICTH 3@ BUOIp MOBEIIHKOBOI PEaKIIi.

N: Po3nogiov enrachoi icmopii. Jlina 0araTboX J0Jeld MPUPOJHO € TEHACHIIS
YHUKATH PO3MOB PO TpaBMaTU4HHWU focBiA. Ilig yac 3ragyBaHHSA MOIIA MOXKYTh
BUHHMKATH CWIbHI (DI3MYHI peaKilii: MPUCKOPEHE CepUeOuTTs, HYJ0Ta, E€MOIiiHe
nepeBaHTakeHHs. Lle Hepinko ¢popMye HebakaHHS TOBOPUTH Mpo nepexure. OHaK
caM€ ONOBi/b € BAXJIMBUM €JIEMEHTOM IOJIOJIAHHS TPaBMM, OCKUIBKH JOlOMarae
BCTAHOBUTH 3B’SI30K MK MOAISIMHU, EMOLISIMU Ta MEPEKUBAHHIAMHU.

OpmHier0 3 KIIOYOBHMX HABHYOK € 3[IaTHICTh BIJICTE)KYBAaTH BJIacHI eMOIlii Ta
CTBOPIOBATU JUCTAHINII0 MK TOYyTTSIMU U nismu. llpore nroguHa wacto He
YCBIJJOMJIIOE CBOIX MEpeXHBaHb JOTH, JOKM HE IMOYMHAE TOBOPUTU NP0 HHUX.
JlocmiKeHHsT JI€MOHCTPYIOTh, LI0 MOXJIMBICTh CHUIKYBaHHS 3 4YYWHOIO Ta
MIATPUMYBAIBHOIO JIFOJUHOIO € OJIHUM 13 HaWBAXKIMBIIIMX YUHHUKIB Tepanii [ITCP.

Cepen HaiiOuibml  edekTUBHMX MeToAiB  JikyBaHHa [ITCP  Buauisitoth
eKCIIo3uIliliHy Tepamito. [i cyTHicTH HonArae B 6araTopa3oBoMy HepenoBigaHHi
TpaBMATHUYHOI MOJI{ 1O MOMEHTY, KOJIM PIBEHb TPUBOTH Ta PEAKTHUBHOCTI TOCTYIIOBO
3MeHIIyeThesa. KilacnyHa TexHika ysiBHOI €KCIO3UIIlT nepeadayae Onuc TpaBMaTHYHOT
MOJi1 B TENEPIIIHBOMY Yaci, HIOW BOHA BIIOYBAETHCS 3apa3. Xo4a TaKUM MiAX1JT MOXKe
3/1aBaTUCS HAAMIPHO OOJIICHUM, TOCHIIPKEHHS MIATBEPKYIOTh HOTO €(DEKTUBHICTD 32
YMOBH TPHUBAJIOI TEPAIeBTUIHOI pOOOTH.

[lin wac mepmmx crnpod po3moOBiAl iCTOpis 3a3BUYail Mae (parMeHTapHHMA
XapakTep, a MoJIii 31al0ThCs HEJIOTTUHUMU Ta HECTPYKTypoBaHUMU. [IpoTe mocTymnoBo
CIOTaay CTaloTh OUIBIIT OpPraHi30BaHMMH, a cama ICTOpiS — IMIOCHIJIOBHOIO Ta
IHTETPOBAHOIO y KUTTEBUM JocBiA droauHu. CaMe 1€ CIpusie 3MEHIICHHIO CHIIU
TpaBMaTHUYHUX MTEPE)KUBAHD.

D: Ilooonannua cmpecosux cumyayii. barato curtyanii, jrojei abo mpeaMeTiB
MOJKYTh BUCTYTIATH TPUTEPAMH, sIKi IOBEPTAIOTH JIFOJIMHY J0 MEPEKUTOT TPaBMATUIHOT
noxaii. Taki Tpurepu 34aTHI BHUKJIMKATH peakili cTpaxy, THIBY a00 TpPUBOTHU Ta
MEPEBOAUTH OPraHi3M y CTaH «IiABUIIEHOI TOTOBHOCTI».
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3 4YacoMm JIIoAMHA MOXE IOoYaTH YHUKATH MiCllb, CHUTYyalliil abo coliabHUX
KOHTAKTIB, SIKl BUKIMKAIOTh AUCKOM(OPTHI peakiii. [IpoTe TeHaeH s 10 TOTaTbHOTO
YHUKaHHS 3HAYHO YCKJIAIHIOE a/IallTaIlii0 1O MUPHOTO XKHUTTS Ta MOKE IPU3BOJIUTH 10
MOTIPIICHHS ICUXOEMOIIITHOTO CTaHy.

N: Hasgicayia 6 cucmemi ncuxiynozo 300pog’s. ®axislii 3 MCUXIYHOTO 310POB’s
MOXYTh CYTTEBO TOTOMOTITH JIOJAMHI B MPOIECI MCUXOJOTIYHOI peajanTarlii micis
NEPEeKUTUX TPABMATHUHUX MOAIM. 3BEpHEHHS 10 MPOQECiitHY JOMOMOTY € BaXKIUBUM
y BHUIAJIKaX, KOJHU JIIOJMHA BiJUyBa€ TPYJHOIIl 3 aJlallTalli€lo, MepeKUBAE CHUIbHUM
nuctpec, mae BupaxkeHi cumnromu [ITCP, Bucokuii piBeHb TPUBOTH, MPUTHIYCHUN
HacTpii abo MOCTIHI eMOIIiiHI 3pUBH.

Cumnromu IITCP € npupoHOIO peakiii€lo opratizMy Ha TpaBMy Ta CTPEC, OJTHAK
BOHU MalOTh 4ITKY (Di310JI0TIYHY OCHOBY Ta MOXYTh CYTTEBO BIUIMBAaTH Ha SIKICTh
KUTTS JIFOJUHH, TOIOHO IO 1HIIIUX 3aXBOPIOBAHb.

A: Tlpuiinammsa empamu. Y TcCUXOTeparii MOHATTA «IPUUHSATTS» HE O3HAYae
MOTOJIPKEHHST @00 CXBAJICHHS MIEPEKUTOTO JTOCBINY. Wnerbes PO 37aTHICTh JIFOJAUHU
KUTH 3 BXKMMHU BTpaTaMH Ta MOCTYIOBO IHTETPYBaTH iX y BIacHE >KUTTA. Brparta
CYHpPOBODKYETbCA CKJIAJHUMH €MOLISIMU: CyMOM, CTpaxoMm, o0pa3orw, Tropem,
MPUTHIYEHICTIO.

Emorii, nmoB’s3aHi 3 BTpaTOlO, MOAUISIIOTh HA NMEPBUHHI Ta BTOpUHHI. [lepBuHHI
eMoIIli € 0e3MocepeIHbOI0 PEAKIIIEI0 HA MO0 Ta BUHUKAIOTH «TYT 1 3apa3». BoHu
OLIBII IHTEHCUBHI, IPUMITUBHI Ta MEPEBAKHO 0OPOOIISIIOTHCA JIIMOIYHOIO CHCTEMOIO.
BTtopunHi emorii € CKIagHIIAMH Ta TOB’S3aHl 3 IIpoIlecaMd MHCIICHHS,
CaMO3BHMHYBA4Y€HHSAM a00 HETaTUBHOIO OLIIHKOIO cele.

OnHuM 13 XapaKTepHUX MPOSBIB BTOPUHHUX €MOLIM € pyMiHallisg — TMOCTIHHE
MPOKPYYYBaHHS B TOJIOBI MOJIM Ta crpoOW 3HaWTH iX mosicHeHHs abo ceHc. Came
CKJIaJIHl €MOllii YacTO CTaloTh KJIIOYOBUM MEXaHI3MOM TPHUBAJIOTO TEPEKUBAHHS
TPaBMATUYHUX MOJIH.

V: Bizia, eonoc, cninenoma, padicme dcummsl, nepemozd. 3aKJIIOUHUN eTam
LANDNAYV noB’s3anuii 13 (GOpMyBaHHSIM HOBOTO OadeHHsS KUTTA. Bi3is o3Hayae
31aTHICTb OYTH NPUCYTHIM Yy TENEpilIHbOMY MOMEHTI, MpUiMaTH cede Ta BIACHI
KUTTeB1 1. ['osoc BigoOpaxkae crociO, y sSKui JI0IMHA TPOsIBiIsie ce0e y CBITI Ta
B3a€EMOJIIE 3 1HIITUMHU.

BaxyiMBUM ~ KOMIOHEHTOM  BIJIHOBJICHHSI €  CIHUJIbHOTa —  MIATPUMKA,
B3a€EMOPO3YMIHHS Ta JIFOOOB, SKUMHU JIFOJMHA MOXKE JUTUTHCS 3 1HIIMMHU JIIOJIBMHU.
[ToBepHeHHS pagoCTi J>KUATTA Ta BHYTPINIHBOTO BIMYYTTS TEPEMOTH  CTa€E
3aBEPIIATILHUM €TANOM MPOIIECY TICUXOJOTIYHOTO BITHOBJICHHS MMICJISI TPABMATUYHOTO
noceiny [3].

OTxe, MOCTTpaBMaTUYHUNA CTPECOBU PO3MaJl € CKIAIHUM 0araTOKOMIIOHEHTHUM
CTaHOM, 110 BUHUKAE BHACIIOK MEPEKUTHX TPABMATUIHHX MO[if Ta CYTTEBO BILUIMBAE
HE JIMIIE Ha MCUXIKY JIIOJAWHM, a ¥ Ha (PYyHKIIOHYBaHHS BChOTO OpraHizmy. B ymoBax
BiiiHM nipoOiema [ITCP HaOyBae 0coOMMBOIT aKTYyalIbHOCTI, OCKUIBKH IMOCTIMHUHI CTpEC,
HeOe3MeKa, BTpaTH Ta TICUXOEMOIIHHE BUCHAKECHHS HETaTUBHO IMO3HAYAIOTHCS HA
MICUXTYHOMY 3JI0POB’1 SIK BINCHKOBHX, TaK 1 IUBLIBHOT'O HACEJIEHHS.
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HocnimkeHHs Herpobiomoriyaux MexanizmiB [TTCP no3Bonwim kpaiie 3p03yMiTi
OPUPOAY LIBOTO PO3JTaay Ta CHPUSIN PO3BUTKY CYYaCHHX METOMAIB ICHUXOTEparii,
MICUXOJIOTIYHOI MIATPUMKN ¥ MEIUKAMEHTO3HOTO JiKyBaHHsS. OJHUM 13 IPaKTHYHUX
MIIXO/IIB IO MOAOJAHHS HACIIIKIB TPaBMAaTHIHOTO A0CBimy € mpotokod LANDNAYV,
KWW TMOETHYE HABUYKHA CAaMOPETYJIAIII, YCBIJOMJICHHS BIIACHUX PEaKINi, TPUHHATTS
MEPEKUTOTO JOCBIAY Ta MOCTYMOBY IICUXOJIOTIYHY pealanTalliio JIIOIUHU 10 MUPHOTO
KUTT.

Baxxnueum unnaukoM nojonanss [ITCP € cBoedacHe 3BepHEHHS 110 TTpodeciitHy
JOTIOMOTY, MIATpUMKAa 3 OOKy OJM3bKUX JIOACH Ta TMOAOJAHHS CYCHUIBHUX
CTEPEOTHINIB MIOJ0 TCUXIYHOTro 370poB’s. He MeHIn 3HaqymHMH € (dopmyBaHHS
0€3IeYHOT0 CEepe/IOBUINA, BITHOBICHHS COLIAIBHUX 3B’SI3KIB 1 PO3BUTOK KYJBTYpPH
IICUXOJIOTIYHOT MIATPUMKA B cycnuibCTBl. [lompu CKIagHICTh 1 TPUBATICTh
MepeKMBAaHHA TPaBMATUYHHUX TOJIIN, JIFOAChKA TICUXIKa Ma€ 3HAYHHUM MOTEHINAN J0
BIJIHOBJICHHS, a CBO€YacHa JOMOMOra 3HA4YHO MIJABHUIIY€E IIAHCH HA TOBEPHEHHS
JIIOJIMHU 10 TIOBHOILIIHHOTO KUTTS.
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MPO®LIAKTUKA TA OCOBJIUBOCTI CYIIMJAJIBHOI
IHOBEJIHKH Y OCIb HOXHWNJIOTI'O BIKY

Cuipina Ipuna /ImutpiBHa

JIOKTOp MEIUYHUX HayK, podecop,
npodecop kadenpu ncuxomorii

Bumuii HaBYaIbHUI MPUBATHUM 3aKJ1A]T
«JIHITPOBCHKMI TyMaHITApHUI YHIBEPCUTET»

AKTyaJbHicTh npodJemu. [Ipobiema cyinmaaibHOI MOBEIIHKKA 0CI0 TTOXHUIIOTO
BIKY € OJHIEI0 3 aKTYaJIbHMX Yy CydYacHId IicuxoJiorii, mcuxiatpii Ta cdepi
IPOMAJICHKOTO 30pPOB’sl. 3pOCTaHHSA KUIBKOCTI JIFOJEH CTapIIoro BIKY y CTPYKTYpi
HACEJICHHS CYIPOBO/IKY€EThCS MIIBUIIICHHSIM yBaru J0 Mpoo6JieM MCUX14HOTO 370POB’,
MICUXOJIOT1YHOT ajianTallii Ta npo(diIakTUKK KPU30BHUX CTaHIB. 3a JaHUMH BcecBiTHBOT
oprasizailii OXOpOHH 3JI0POB’ s, CYiIIH1 HATEKUTh JO CEPHUO3HUX TII00ATBHUX MEIUKO-
COLIIAJIbHUX MPOOJIEM, a JIFOAN MOXUIIOTO BIKY BXOJASTH 0 IPYI MIJBUILIEHOTO PUBHKY
1010 3aBEPIICHUX CYIuaiB [1].

VY BITUM3HSAHIN MICUXOJIOTIYHIN HayIll CyilMAaJbHA MOBEIIHKA PO3IIIAIAETHCA SIK
CKiIagHuil  OararoakTopHuil  (peHOMEH, QOpMyBaHHA SIKOTO IIOB’si3aHE 3
TICUXOJIOTIYHOIO  J€3aJanTaIli€l0 OCOOMCTOCTI, KPHU30BUMHU TEPEIKUBAHHIMHU Ta
MOpYUIEHHSAM MeXaHi3MiB couiansHoi ajgantaunii. J[. B. JleOeneB 3a3Hauae, mio
cyilaaibHa ToBeAiHKa (OPMYEThCA T BIUIMBOM KOMILIEKCY TCUXOJOTTYHUX,
COIlaIbHUX Ta OI0JOTIYHUX YMHHHKIB, a 1i PO3BUTOK YACTO CYMPOBOKYETHCS
MEePEKUBAHHSAM Oe3HaTIIHOCTI, E€MOIIITHOTO BUCHKCHHS Ta
BHYTPIIIHHOOCOOUCTICHOTO KOH(ITIKTY [2].

Ha nymkxy H. M. ByraiioBoi, Kpu30Bi epioau JKUTTS MOXKYTh CYTIPOBOJIXKYBATHUCS
3HMKEHHSM TICUXOJIOT1YHOI CTIHKOCTI OCOOMCTOCTI Ta YCKIJIQJHCHHSM IIPOIIECIB
ajanTamii 10 3MiH cormiaiabHoro cepemoBuiia [3]. s ocid moXmiIoro BiKy TaKUMH
YUHHUKAMH MOKYTh BHCTYIIATH TOTIPIIEHHS COMAaTHYHOTO 3JI0POB’S, TEPEKUBAHHS
BTpaTh OJIM3BbKUX JIIOJICH, OOMEXKEHHS COIlaJibHOI aKTHUBHOCTI, CaMOTHICTb Ta
3BY>KEHHSI MI>KOCOOMCTICHUX KOHTAKTIB. ¥ HaBYAIbHO-METOAUYHUX PEKOMEHIAIIISIX 3
MICUXOJIOTIT CYTIMAAIBHOI MOBEAIHKU TAKOXK IMIAKPECTIOETHCS, 1110 COLllaJIbHA 1301511151
Ta JICTIPECUBHI CTaHU € BAXKIMBUMH YMHHUKAMH CYIIHIAIEHOTO PU3HUKY y CTapIIOMY
BiIll [4].

CyuacHi 3apyOixH1 TOCHTIKEHHS TATBEPKYIOTh 3HAUYIIWIA BITUB IETIPECHBHUX
poO37aaiB, CAaMOTHOCTI Ta XPOHIYHMX COMATHYHUX 3aXBOPIOBaHb Ha (POPMYBaHHS
CyiIMIaIbHOT TIOBEAIHKU cepen Jroaei moxuioro Biky. G. Alexopoulos posrmsinae
JIETIPECiI0 y CTApIIIOMY BiIll SIK OJMH 13 KITIOYOBUX (DAKTOPIB CYIUAATHPHOTO PUBHKY
[5], a Y. Conwell Harosonrye Ha Ba)XTMBOCTI PAHHBOTO BHSIBJICHHS KPHU30BUX CTaHIB
Ta opraHizarii KOMIUIEKCHOT TPO(DIIAKTUYHOI JJOTIOMOTH [6].

TakuM  YMHOM, AaKTyaJbHICTh JOCHIDKEHHS 3yMOBJIEHa HEOOXIJIHICTIO
MOrIMOJIEHOTO0 BUBUCHHS MCUXOJIOTIYHUX OCOOJIMBOCTEHN CYillMIaIbHOI TOBEAIHKHU Y
0ci0 MOXMUJIOTO BIKY Ta BU3BHAYEHHS €(DEKTUBHUX HAMPAMIB 11 NpO(UIAKTHUKU B yMOBaxX
Cy4acHUX COLlaJIbHUX BUKJIUKIB.
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IIcuxosoriyHi Ta comiajJibHi YHHHUKHM CYIUMAAJBLHOI TOBEIXIHKH Yy O0Ci0
MOXUJIOTO BiKY.

CyinupanpHa TOBEAIHKa OCi0 MOXHIOTO BIKY (OPMY€EThCS TMiJI BIUIUBOM
KOMILJIEKCY B3a€MOITOB’SI3aHUX TICUXOJOTIYHUX, COIIIAIbHUX Ta COMAaTHYHUX
YUHHUKIB. Y Cy4aCHUX HAYKOBHX JOCIIKCHHSX MIAKPECIIOETHCS, M0 CYIUIaTbHAN
PHU3UK y CTapIIOMY BiIll P1JIKO 3yMOBIIOETHCSI OTHUM (PaKTOPOM, 2 BUHUKAE BHACIIIIOK
TPUBAJIOTO HAKOMWYCHHS KPHU30BUX TIEPESKMBAHh Ta 3HIDKCHHS aJamnTariiiHuX
MOXKJIUBOCTEH ocoducTocTi [7].

OmuuM 13 HAWOLIBI 3HAYYIIMX IICUXOJOTIYHMX YMHHHMKIB € nemnpecis. I'. C.
Anekcomysioc 3a3Hauae, 10 JICTIPECHMBHI PO3JIaJd y TMOXHIOMY BIlll HEPIJIKO
CYNPOBOIKYIOThCS MOYYTTSIM O€3HAIIMHOCTI, EMOIIITHOTO BUCHAKEHHS, 3HUKEHHSIM
KUTTEBOI AKTUBHOCTI Ta BTPATOIO0 IHTEpECy A0 MOBCIKIAEHHOI AisuibHOCTI [5]. YV
BITUM3HSHUX JOCITI/DKEHHSIX TaKOX HArOJIONIYETHCS, 10 JEIPECUBHI MEPEKUBAHHS Y
CTapuioMy Billl MOXYTb TO€JIHYBAaTUCA 3 TMOYYTTSIM CaMOTHOCTI, COIaJIbHOI
HEMOTPIOHOCTI Ta 3HMKEHHSM CyO’€KTUBHOTO BIAYYTTS MCUXOJIOTTYHOI CTAOIBHOCTI
[2].

BaxnmuBUM UYMHHHMKOM CYIMAQIBHOIO PHU3HMKY € coliaubHa i3ossmis. [licns
BHUXOJIy Ha MEHCII0, BTpaTH OJIM3bKUX Jt0JIei 400 0OMEKEHHSI COIllabHOT aKTUBHOCTI
JIOIMHA TIOXWJIOTO BIKY MOKE MEPEKMBATU 3BYXKEHHS COLIAJIBHUX KOHTAKTIB Ta
3HMDKEHHSI PIBHS COLIAJIBHOI MIATPUMKHU. JOCHIAHUKM 3a3HayaroTh, IO TpUBaja
CaMOTHICTh HETAaTHBHO BILJIMBA€ HAa TCHUXOEMOI[IWHUN CTaH OCOOMCTOCTI Ta MOXKE
nocuroBaTy Kpu3oBi nepexuBadHs [8]. Y. Conwell ta K. Van Orden miakpeciioTs,
[0 HEJOCTATHICTh MIKOCOOMCTICHOI B3a€EMOJII Ta IIEPEKHWBAHHS COIIATIBHOTO
BI/IUY>KE€HHSI € BOXXJINBUMH TIPEIUKTOPAMU CYIUIAIBHOI TOBEIHKHM Y CTApPIIOMY Billi
[6].

CyTTeBuil BIUIMB Ha (QOPMYyBaHHA CYIUAAIBHOTO PHU3UKY MAalOTh XPOHIYHI
COMaTH4HI 3aXBOpIOBaHHS Ta (13M4HI oOMexeHHs. TpuBaiuii OOJILOBUI CHHIPOM,
noTripueHHs! GYyHKIIOHATBHOTO CTaHy OPTraHi3My Ta 3HUKEHHS aBTOHOMHOCTI MOXKYTh
CYIPOBOJIP)KYBATHUCS BIAUYTTAM O€3MOPAAHOCTI Ta BTPATOK KOHTPOJIO HaJ BIACHUM
KUTTAM [9]. YV HaBUAbHO-METOJUYHUX PEKOMEHAAIIAX 3 MCUXOJOTi CyIlUaaIbHOT
MOBEIHKH 3a3HAYAETHCS, 10 MTOETHAHHS COMAaTHYHHUX 3aXBOPIOBAHb 13 JEMPECUBHUMU
CTaHaMU CYTT€BO MIJBUILYE PU3UK (POPMYBAHHS CYillMIaJbHUX HaMIpiB [4].

OkpeMmy poJib BIAIrparOTh KPU30BI Ta EK3UCTEHIIMHI mnepexkuBanHs. T. M.
TuTtapeHko po3risaae >KUTTEBY KPU3Y SIK CTaH MOPYIICHHS MICUXO0JIOTIYHO1 pIBHOBATH,
[0 CYTIPOBOJIKYETHCS HEOOXITHICTIO TIEPEOCMHUCIICHHS BIIACHOTO KUTTEBOTO JTOCBITY
Ta MomyKky HoBuX cMuciiB [10]. ¥V moxwiomy Bill Taki MEpeXUBAHHSI MOXKYTb
MOCWJTIOBATUCA CTPAaxXOM CTapiHHA, BTPATOK 3BUYHUX COIIIAIbHUX pOJEH Ta
MepeKUBAHHSM BJIACHOT O€3MOPaTHOCTI.

Takum 9rHOM, CyilUaTbHA TOBEAIHKA OCI0 MOXMIIOTO BiKy Mae 6aratodakTopHuit
xapaktep 1 (GOpPMYEThCS MMiJ BIUIMBOM B3a€EMOJIl MCHXOJOTIYHMUX, COLIAIBHUX Ta
MEIUYHUX YUHHHUKIB, IO 3YMOBJIIOE HEOOXIAHICTh KOMILIEKCHOTO MiAXOAY A0 il
MPOQIIAKTUKH.
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Oco0MBOCTI CYIIMIATBHOI MOBEAIHKHN Y 0Ci0 MOXMJIOT0 BiKy

CyinunanpHa TOBEAIHKA Y TOXHIIOMY Billi Ma€ HU3KY CIIeH(IIHIX 0COOINBOCTEH,
0 BIAPI3HAIOTH i1 BiJ CyiMIambHUX TPOSBIB y MOJOMMIUX BIKOBHX Tpymax. Y
HAYKOBHUX JOCIHI/DKCHHAX 3a3HAYA€ThCS, IO I JIIOJEH CTapuioro BIKYy OUIBII
XapakTepHUMH € TPUXOBAHICTh CYiUMJAIbHUX HaMipiB, MEHINA CXUJIBHICTH [0
JEMOHCTPATUBHUX (POPM MOBEIIHKU Ta BHINA JETAJIBHICTh CYIHUAAIBHUX CIPOO [6].
Le yckmaaHIOE CBOEYACHE BUSBICHHS KPU30BUX CTaHIB 1 MiIBUILY€ 3HAYCHHS PaHHBOT
[ICUXOJIOTIYHOT TIarHOCTHKH.

J1. B. JlebeneB nigkpecitoe, 1m0 CyiluanbHa MOBEAIHKA YaCTO CYIIPOBOIKYETHCS
MIOCTYTIOBUM 3BY)KCHHSIM KOJIa COITlaJbHUX 1HTEPECIB, EMOLIMHUM BiIUyKCHHSIM Ta
BTPATOI0 MOTHUBAIllT O aKTUBHOI B3aEMOJII 3 OTOUEHHsM [2]. Y moxuiioMy BiIli Taki
IOpOsIBU MOXYTb TPUBAJIMM 4Yac CHPUHMATUCH K «IPUPOJHI BIKOBI 3MIHM», IO
YCKJIaJIHIOE€ CBO€YACHE HaJJaHHS IICUXOJIOTTYHOI JJOTIOMOTH.

VY HaBYaTBbHO-METOMYHUX PEKOMEHAALISX 3 IICUXOJIOTII CYlM1albHOI IOBEIIHKH
3a3HAYA€THCS, 0 BAKIMBUMHU MPOSBAMHU CYIMAAIBHOTO PU3UKY Yy CTapIIOMYy Billl
MOXYTb OYyTH CTIMKWA NPUTHIYEHUH HACTPIA, BUCIOBIIOBAaHHSA O€3HAIINHOCTI,
colllaJIbHA 130JIA1LLis, MABUIIEHA TPUBOXKHICTh, TOPYIIEHHS CHY, BIJIMOBA BiJl 3BUYHUX
BU/IIB J1STLHOCTI Ta 3HMKEHHSI 1HTEpECY 10 KUTTS [4]. JIoCIITHUKH TaKOXK 3BEPTAIOTh
yBary Ha Te, W10 JIOAW MOXWIOrO BIKY pIiAUIe BIIKPUTO MOBIIOMISIOTH PO
CyillMAaJIbHI HaMIpH, TOMY IICHUXOJIOTI4YHI MPOSBU KPHU30BOIO CTaHYy 4YacTO MarOTh
HENpsSIMUIA XapakTep.

Y. Conwell Ta E. D. Caine HaroiomrymTh, 0 y MOXWIOMY Billl CYilIMAaTIbHUN
PU3UK YaCTO MOEAHYETHCS 3 MEPEKUBAHHSAM BTpPaTH aBTOHOMHOCTI, XPOHIYHUMHU
3aXBOPIOBAHHSIMHU Ta COIIaJIbHUM BIIUYKEHHSM [6]. 3HAYHY pOJb BIJIITPA€E TaKOX
MepeKUBaHHS BJIACHOI HEMOTPIOHOCTI Ta cTpax OyTH TATapeM Uil OJM3bKUX JTIOACH.
[TonibHi mepexuBaHHS MOXXYThb TMOCHUJIIOBATH €MOIIIfHE BHUCHAaKEHHS Ta CIPUATU
dbopMyBaHHIO CYIIIMIATHHUX TYMOK.

T. M. TurapeHko 3a3Hayae, 110 KPU30BI MEPEKUBAHHSI OCOOUCTOCTI HEPIJIKO
CYNPOBOUKYIOTbCA ~ TOPYUICHHSIM  JKUTTEBOI  TMEPCIEKTHMBH  Ta  BTPATOIO
CMUCIOXKUTTEBUX OpieHTUPIB [10]. 151 0c106 MOXMIOro BIKY 1€ MOKE MPOSBISATUCS Y
nepeXrBaHHI 0€3MEPCIEKTUBHOCTI MailOyTHBOTO, 3HUKEHHI Cy0’€KTUBHOI I[IHHOCTI
BJIACHOTO YKUTTSI Ta BTPATI ICUXOJIOT1YHO1 CTIMKOCTI IEpPe1 )KUTTEBUMHU TPYIHOIIAMM.

TakuM 4YMHOM, OCOOJMBOCTI CyIIMAAIbHOI MOBEIIHKM y OCI0 MOXWJIOrO BIKY
3YMOBJIEHI TO€AHAHHSAM ICUXOJIOTTYHMX, COIlaIbHUX Ta COMATHYHMX YWHHUKIB, a
MPUXOBAHUMA XapakTep CYilUJIaIbHUX TPOSBIB MOTpeOye 0COOIMBOI yBarum 3 OOKY
(haxiBIliB IICUXOJIOTIYHOI Ta METMYHOI cpepH.

Oco0MBoCTI CyIUMIAJBHOI MOBEIIHKH Y 0Ci0 MOXHJIOr0 BiKy

CyinuaanpHa NoBeliHKa Y MOXUJIOMY Billl Ma€ HU3KY CeM(PIUHUX OCOOIUBOCTEMH,
0 BIAPI3HAIOTH i1 BiJl CyiMIambHUX TPOSBIB y MOJOMIIUX BIKOBUX Tpymax. Y
HAayKOBHUX JOCJIDKCHHSX 3a3HAYa€ThCs, IO JUIS JIIOJEM CTapuioro BiKy OUIBII
XapaKTEPHUMH € TPHUXOBAHICTh CYIUMJANIbHUX HaMipiB, MEHILA CXHWJIBHICTh [0
JEMOHCTPATUBHUX (DOPM MOBEAIHKU Ta BUIIA JIETATBHICTh CYIlIMAAIBHUX cpol [6].
Lle ycknanHIO€ cBO€YacHE BUSIBJIEHHSI KPU30BHX CTaHIB 1 MiIBUIILY€ 3HAYEHHS pAHHbOI
IICUXOJIOITYHOI J1arHOCTHUKH.
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J1. B. JIeGeneB migkpecitoe, Mo cyinuganbHa MOBEAIHKA YaCTO CYIPOBOIKY€EThCS
MOCTYIOBHM 3BYXKEHHSIM KOJIa COI[IaJIbHUX IHTEPECiB, EMOIIMHUM BiTUyXCHHIM Ta
BTPATOIO0 MOTHBAIIil O aKTUBHOI B3a€MOJIi 3 OTOUYCHHIM [2]. Y moxmiomy BiIll Takxi
IpOSBU MOXYTh TPUBAJIUM Yac CHPUHMATUCS SK «IPUPOIHI BIKOBI 3MIHH», IIO
YCKJIa/IHIOE€ CBOEYACHE HAJIaHHS TICUXOJIOTTYHOT TOTIOMOTH.

Y HaBYAIBHO-METOAMYHUX PEKOMEHIAITISX 3 TICUXOJIOTIT CYIIUAaTIbHOT TOBETIHKA
3a3HAYAETHCS, M0 BAKIUBUMH MPOSBAMHU CYIMIATLHOTO PU3HWKY Y CTApIIOMY BIIll
MOXYTh OyTH CTIHKMH NPUTHIYCHWH HACTpii, BHUCIIOBIIOBaHHS O€3HAJIIMHOCTI,
colliajgbHa 130JIS111s, TT1IBUIIICHA TPUBOXKHICTb, MOPYIICHHS CHY, BIJIMOBA BiJl 3BUYHUX
BU/IIB JIISUTBHOCTI Ta 3HUKEHHS IHTEpECY 10 KUTTA [4]. JIoCIITHUKH TaKOXK 3BEPTAIOTh
yBary Ha Te, IO JIIOAM TMOXWIOrO BIKY pIAIIe BIAKPUTO MOBIIOMISIOTH PO
CyillMIaJIbHI HaMIpH, TOMY IICHUXOJIOTIUHI MPOSBU KPHU30BOTO CTaHYy YacTO MarOTh
HETPSIMUN XapakTep.

Y. Conwell Ta E. D. Caine HaroiomrymTh, 0 y MOXWIOMY Billl CYilIMAaTIbHUN
PU3HK YacTO TOETHYETHCS 3 TMEPSKUBAHHSAM BTPATH ABTOHOMHOCTI, XPOHIYHUMH
3aXBOPIOBAHHAMHU Ta COLIAJBHUM BIAUYKEHHSAM [6]. 3HAUHY pOJb BIJIICPAE TAKOX
MepeXKUBaHHS BJIACHOI HEMOTPIOHOCTI Ta cTpax OyTH TATapeM Uil ONM3bKUX JTIOACH.
[ToniOHI mepexuBaHHS MOXXYThb IMOCUJIIOBATH €MOIIIIfHE BHUCHAXXEHHS Ta CIPUATH
(GhopMyBaHHIO CYIITUAATEHAX TYMOK.

T. M. TurapeHko 3a3Hayae, 110 KPU30BI MNEPEKUBAHHSI OCOOMCTOCTI HEPIJIKO
CYNpPOBOKYIOTbCSI ~ TMOPYILIEHHSM  JKUTTEBOI ~ MEPCHEKTUBH  Ta  BTPATOIO
CMUCJOXKUTTEBUX OpieHTUPIB [10]. [Iis1 0ci6 MOXUI0ro BIKY 1€ MOKE MPOSBISTUCS Y
nepeXruBaHH1 0€3MEPCIEKTUBHOCTI MallOyTHBOTO, 3HUKEHHI Cy0’€KTUBHOI I[IHHOCTI
BJIACHOTO KHUTTS Ta BTPATI ICUXOJIOTTYHO1 CTIHKOCTI TIepe 1 )KUTTEBUMHU TPYTHOIIIAMH.

TakuM 4YMHOM, OCOOJMBOCTI CYIUAAIBHOI MOBEIIHKH y 0CI0 MOXWJIOTO BIKY
3YMOBJIEHI TMOEAHAHHSAM ICUXOJIOTTYHMX, COIlaIbHUX Ta COMATHYHMX YWHHUKIB, a
MPUXOBAHUIA XapaKTep CYilUJaIbHUX NPOSABIB MOTpeOye OCOOIMBOI yBarum 3 OOKY
(haxiBIliB MICUXOJOTIYHOI Ta MEIUYHOI cPepH.

IpodistakTuka cyinuaaJbHOI MOBEIiHKHU Y 0Ci0 MOXUJIOr0 BIKY

[IpodinakTuka cyiquAalbHOI MOBEAIHKM Yy OCI0 TOXWUIIOr0 BIKY HOTpedye
KOMIUIEKCHOTO MIAXO/Y, 1110 TOEAHYE MCUXOJIO0T1UH1, MEIMYHI Ta COLIaJIbHI 3aX0au. Y
CYyYaCHUX HayKOBHX JIOCIHIJI)KEHHSAX HArOJIOIIY€ThCS, 1110 €(PEKTUBHICTh TPO(PIITAKTUKA
3HAYHOIO MIpPOI0 3aJICKHUTh BiI CBOEYACHOTO BHSIBJICHHS KPHU30BUX CTaHIB,
JTOCTYITHOCT1 TICHXOJIOTTYHOI JIOTIOMOTH Ta PiBHS COLIAIIBHOL MATPpUMKH [1].

BcecBiTHs opraHizailisi OXOPOHH 370pOB’Sl MIIKPECTIOE BAXKIUBICTH PaHHBOTO
BUSIBJICHHS JICTIPECUBHUX PO3JIa/IiB Ta CYIIMIATbHUX HAMIPIB Cepesl JI0JIeH CTapIIioro
BIKY SIK OJTHOTO 3 KJIFOUOBHMX HampsiMiB MPOGUIAKTUKHU CYIIUAAIBbHOI MTOBEIHKH [1].
OcoOnuBoro 3HaueHHs HaOyBa€ oOpraHizaiis CHCTEMaTHYHOTO IICHXOJOTIYHOTO
CKPUHIHTY OCI0 MOXWJIOTO BiKy, SIKI TEPEKUBAIOTh CAMOTHICTh, TSDKKI COMATHYHI
3aXBOPIOBAHHS a00 BTPATy OJIU3BKUX JIFOJIEH.

YV HaBYAJIbHO-METOJIMYHUX PEKOMEH/IAIIISX 3 ICUXOJIOT1i CYilIMAaIbHOT MOBEIHKH
3a3HAYa€ThCs, M0 TNpodiJakTUuHa PoOOTa Ma€ BKJIKOYATH TMICUXOJIOTIYHE
KOHCYJIbTYBaHHS, KPU30BY MiATPUMKY, PO3BUTOK HABUYOK €MOIIIHHOI caMOperyJIsIlii
Ta (popMyBaHHS aJaNTUBHUX CIIOCOOIB MOJI0JaHHS CTPECOBUX cuTyailiil [4]. Baxnupy
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POJIb BIAITPA€ TaKOXK IMCUXOOCBITHS poOOTa 3 POJUHOIO Ta HAHOIMXKUYUM COIIAJIbBHUM
OTOYCHHSM JIFOJUHU TIOXUJIOTO BIKY.

T. M. TutapeHko HaroJyomiye, Mo MiATPUMKA CMHCIOKUTTEBUX OPIEHTHUPIB Ta
30epeKeHHST Cy0’€KTUBHOTO BITYYTTSA IIIHHOCTI BIIACHOTO JXKHUTTS € BaKIWBUMH
YMOBaMH TICHMXOJIOTTYHOI CTIHKOCTI OCOOMCTOCTI y Kpu3oBuX cutyamisx [10]. ¥V
3B’A3KY 3 IIUM OJIHUM 13 HampsMiB NPOQIIAKTUKU BUCTYIAE MIATPUMKA COLIAaIBHOI
aKTUBHOCTI OCI0 TMOXMJIOTO BIKYy, 3allydyeHHS IX JO0 MIDKOCOOHMCTICHOT B3a€MOJIi,
IPOMAJICHKOI JiSTTLHOCTI Ta MPOrpaM aKTUBHOTO CTAPIHHS.

Y. Conwell Ta E. D. Caine miakpeciiowTh, 1Mo MpodilaKTUKa CYIIMIaIbHOT
MOBEJIHKKA Yy CTapIioMy BIlll TOBHHHA MaTH MUKIUCHUIUTIHAPDHUN XapakTep 1
nepeadavyaTy B3a€MOJII0 TICHXOJIOTIB, JIIKapiB, COIIAJIBHUX MPAI[iBHUKIB Ta YJICHIB
ponunu [6]. JlocaiAHUKY 3a3HAYAI0Th, 1110 KOMIUIEKCHUH MIJIX1 J03BOJISIE CBOEYACHO
BHUSBIIATH KPU30B1 CTaHHW, 3HM)KYBATH PIBEHb COIIaJIbHOI 130JIAI11 Ta IIiJBUINYBATH
e()EeKTHUBHICTb IICUXOJIOTIYHOI MIITPUMKH.

Takum yuHOM, MPOQIIAKTHUKA CYilIUIaIbHOI MOBEIIHKU Y 0C10 MOXHWIIOTO BIKY Ma€e
IPYHTYBAaTHUCS HA PAaHHbOMY BHUSBJICHHI TICHXOJIOTIYHMX KpPH3, PO3BUTKY CHCTEMU
COIlaJIbHO1 MIJATPUMKH, 3a0€3ME€UEHHI JOCTYIHOCTI ICHXOJOTIYHOI JOMOMOTH Ta
CTBOPCHHI YMOB JIJIsl MIATPUMKH aKTHUBHOI >KHTTEBOI MO3UIIII JIOJUHU Y CTapIIOMY
BiIIl.

BucHoBku

CyiuuanpHa MOBeNiHKa y OCi0 MOXWJIOTO BIKY € CKJIaJHUM OaratohakTOpHUM
dbeHomeHnoMm, (opMyBaHHSI SKOTO TOB’S3aHE 3 TMOEAHAHHSAM TICHUXOJOTTYHUX,
COIIIAIbHMUX Ta COMATMYHMX YWHHUKIB. AHaJ3 HAyKOBUX JIKEpEN JI03BOJIUB
BCTAHOBUTHU, [0 HAWOUIBII 3HAYYMIMMH (aKTOpaMu CyIUAAIbHOTO PHU3UKY Y
CTapIIoMy BiIll BUCTYMNAlOTh JCTPECHUBHI CTaHU, COIllabHA 130JIALIIs, TTEPEKUBAHHS
CaMOTHOCTI, XpPOHIYHI 3aXBOPIOBAHHS Ta 3HWKCHHS aJalTallliHUX MOXKJIHMBOCTEH
0COOHUCTOCTI.

BusnaueHno, mo cyinujaibHa TMOBEAIHKA Y TMOXWJIOMY BIll Mae creuudiyHi
0COOJIMBOCTI, cepell SIKMX NMPUXOBAaHUW XapaKTep CYillMJaJbHUX HaMipiB, EMOILIHE
BIIUY>KEHHSI, 3BY>)KCHHS COI[1aJIbHUX KOHTAKTIB Ta MEHIIA CXWJIBHICTh JO BIAKPUTOT
JEMOHCTpaIlii KpHW30BUX TMeEpeKuWBaHb. lle yCKIamHIOE CBO€YacCHE BHUSBIICHHS
CYIlIMJAAIBHOTO pU3MKY Ta MOoTpedye TMiBHUILEHOI yBaru 3 OOKy (axiBIiB
TICUXOJIOTIYHOI Ta MEIUYHOI cpepu.

JlocnixeHHsT TToKasalo, mo eeKTuBHA MPOPUIAKTUKA CYIUIAIBHOI TTOBEIHKH
y 0Ci0 TOXHUJIOTO BIKY MOBHHHA MaTH KOMITJIEKCHUM MIKIUCITUTUTIHAPHUNA XapakTep 1
BKJIFOYATH pPaHHE BUSIBJICHHS JICTIPECUBHUX CTAHIB, IMCUXOJIOTIYHE KOHCYJIHTYBAHHSI,
PO3BUTOK CUCTEMU COIIAJIBLHOT MIATPUMKH Ta MIATPUMKY aKTUBHOT KUTTEBOT MO3UIIIT
TroauHY. BaxkimBoro 3HaueHHs HabyBa€e CTBOPEHHS YMOB 151 30€pekKeHHsI COL1aIbHOT
aKTUBHOCTI, TIATPUMKH MIKOCOOUCTICHUX 3B’SI3KIB Ta MIABUIICHHS JOCTYMHOCTI
TICUXOJIOTIYHOT JJOTIOMOTH JIJIs JTFOJIeH CTapIIoro BIKY.

Takum uyuHOM, mpobiemMa NPOPIIAKTUKH CYIUUAANbHOI TOBEAIHKA Yy 0Ci0
MOXHWJIOTO BIKY TMOTpeOy€e IMOAAIBIIOTO HAYKOBOTO BHBYCHHS Ta BIOCKOHAJICHHS
MPaKTUYHUX MIAXOJIB J0 IMCHXOJOTIYHOI MIATPUMKHU IIi€l KaTeropii HaceJeHHS B
YMOBaX Cy4aCHHUX COIIaTbHUX BUKJIMKIB.
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METOAOJIOTTYHI PUSUKHW EMIITPUYHHUX
AOCHIKEHD Y HCUXOJIOT'TI TA HIJIAXHA IX
MIHIMI3AIII

SIkoBenb Tersina ApkajaiiBHa

K.€.H., JIOIICHT, JOIEHT Kadeapu GyHIaMEHTATBHUX Ta CIEIIaTbHUX TUCIIUILTIH
YopTKiBChKMI HaBYATIbHO-HAYKOBHUM 1HCTUTYT MiAIMPUEMHHUIITBA 1 O13HECY
3axiqHOYKpaTHCHKOTO HAIlIOHAIBHOTO YHIBEPCUTETY

AKTyalbHICTh JOCIIXKEHHS 3yMOBJICHA 3pOCTAaHHSAM POJIl €MITIPUYHUX METOIB Y
MICHUXOJIOTIT Ta MIJBUIICHHSM BHUMOT JI0 HAyKOBOi JJOCTOBIPHOCTI ¥ BiITBOPIOBAHOCTI
pe3yabTaTiB.  MeTOoAONOriyHl  pU3HMKHM, TMOB’s3aHI 3 TOMWIKAMU  BHUOIPKH,
IHCTPYMEHTapil0, Mpolexypu 300py Ta IHTEpHpeTauii JaHuX, MOXYTh CYTTEBO
3HM>KYBATHU SIKICTh IICUXOJIOTTYHUX JOCIIJIKEHB 1 CIOTBOPIOBATH HAYKOB1 BUCHOBKH. Y
[IbOMY KOHTEKCT1 0COOJIMBOI 3HAUYIIOCTI HA0yBa€ aHaI13 OCHOBHUX METOO0JIOTTUYHUX
PU3HKIB T4 BU3HAYECHHS €(PEKTUBHUX LHUISIXIB X MIHIMI3aLIli.

Y MeT010710r1i ICUXOJIOT1i METOOJIOTTYHUA PU3HK PO3TISIAETHCS SIK IMOBIPHICTb
BUHUKHEHHS CHCTEMaTHIHUX a00 BUMAJIKOBUX ITOMUJIOK Ha PI3HUX €Tanax HayKOBOTO
JTOCHIDKEHHS, 110 MOXYTh MPHU3BECTU [0 3HIKCHHS BaJlIIHOCTI, HAJIIMHOCTI Ta
IHTEPNPETATUBHOI KOPEKTHOCTI OTPUMAHHMX PE3YabTaTiB. METOIONOrYHI PU3UKU
OXOIUTIOIOTH SIK €Tall KOHIENTyami3alii AoCiaiKeHHs (hopMyToBaHHS MpOOJIeMH,
METH, TIMO0TE3), TaK 1 MPOIEC OnepalfioHani3alii 3MIHHUX, J000py METO/IIB, 300py Ta
aHaI3y eMIIPUYHUX JaHUX.

Ha BigmMiHy BiJ CYyTO TEXHIYHUX a00 CTaTUCTUYHUX MOXUOOK, METOOJIOTI1uHI
PU3BUKH MalTh KOMIUIEKCHUN XapakTep 1 YacTo TOB’Si3aHI 3 HEJOCTATHHOIO
TEOPETUYHOIO OOIPYHTOBAHICTIO JIOCTIJKEHHS, HEKPUTUYHUM BUKOPUCTAHHSIM
MCUXO/IIaTHOCTUYHUX 1HCTPYMEHTIB a00 ITHOPYBAHHSIM KOHTEKCTYyaJIbHUX YMHHUKIB.
[X HasBHICTH MOYeE MPU3BOAUTH 10 XUOHUX y3aralbHeHb, SHUKEHHS BiITBOPIOBAHOCTI
pe3yJbTartiB 1 (QopMyBaHHSA TICEBJIOHAYKOBUX BHUCHOBKIB [1]. VYcBimomieHHs
METOJIOJIOTIYHUX PHU3BUKIB € HEOOXIHOK MEePeIyMOBOIO MIJABUIIECHHS SKOCTI
EMIIIPUYHUX JOCIIHKEHb y MCUXO0JOri Ta (OPMYyBaHHS METOJOJIOTIYHOI KYJIbTYpHU
JOCJTITHUKA.

OaHUM 13 HAMMOMTUPEHIIINX METOAOJIOTIYHUX PU3UKIB € HEKOPEKTHA MMOCTAaHOBKA
HayKOBo'l' npo0iemMu Ta TINOTe3, M0 MPOSBISIETHCS y HAAMIPHINA OMHCOBOCTI,
HEYITKOMY BU3HAUCHHI 3MIHHUX a00 X TEOPETHUYHIN HEy3rokeHocT!. [le yCKIanHioe
MOJaIbIILY orepallioHa i3alil0 IMOHATh 1 3HIKYE TMOSCHIOBAIBHUN TMOTEHIIIAN
JOCHII>KEHHS.

Baromoro  rpymoro  pusMKiB €  TOMWJIKH ~ BHOIpKH,  30Kpema  ii
HEeperpe3eHTAaTUBHICTh, MaJia YUCEJIHbHICTh a00 HAsIBHICTh CUCTEMATUYHUX 3MIIICHb.
Taki oOMexeHHsI 3HIKYIOTh MOXKJIUBICTh y3araJlbHEHHsI Pe3yJIbTaTIB 1 MMiJIBUILYIOTh
IMOBIPHICTh CTATUCTUYHUX TTOMUJIOK [2].

Okpemy 3arpo3y CTaHOBJATh PU3UKH, TIOB’SI3aHI 3  BUKOPHUCTAHHSIM
MICUXOJIIaTHOCTUYHUX METOAMK, 30KpeMa 3aCTOCYBaHHS 1HCTPYMEHTIB 0€3 HallexHOi
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NEepPEBIPKH 1X BaIAHOCTI, HAIIMHOCTI Ta KyJIbTYPHOI afganTarii [3]. Y Takux Bumaakax
EeMIIpUYHI J1aHI MOXYTh HE BiOOpakaTu peajbHl MCHUXOJIOTIYHI XapaKTePUCTHKU
TOCITITKYBaHUX.

CyTTeBUMH € TaKOX TPOIEIypHI PpU3UKHA, TIOB’S3aHI 3 MOPYHICHHSIM
CTaHJAPTU30BAaHUX YMOB TIPOBEICHHS JOCHIDKEHHS, BIUIMBOM JOCIITHUKA Ha
pEeCTOHACHTIB a00 HEKOHTPOJIHOBAaHMMH 30BHIIIHIMA YMHHHUKAMH. 3aBeplIaTbHUM
€TaroM TIPOSIBY METOJOJIOTIYHUX PHU3UKIB € TIOMHIJIKH CTaTUCTHYHOI OOpOOKH Ta
1HTepIIpeTalii pe3yabTaTiB, 30KpeMa HEKOPEKTHHUM BUOIP CTATUCTUIHUX KPUTEPIiB 200
HaJMIpHE y3arajJbHEHHs OTPUMAHMX JaHUX 0€3 ypaxXyBaHHS MEX JOCIIKEHHS.

MiHimi3allis METOI0JOTIYUHUX PU3UKIB B EMITIPUYHUX JTOCTIKEHHSX Y TICUXOJIOT,
Ha Hall MO, nepeadayae CUCTEMHUM MiAXIJ, 10 OXOIUTIOE BCl €Taly HayKOBOTO
Ipolecy: BiJ KOHIENTYalbHOTO TMPOEKTYBAaHHS JI0 IHTEpIIpETallii pe3yJbTaTiB.
BBaxkaemo, 110 mepiroyeproBoro 3HaueHHs HaOyBae 4YiTKa METOJIOJIOTIYHA JIOTIKa
JTOCIIDKEHHS, sAKa Tepeadadyae y3roHDKeHICTh MK HayYKOBOIO MPOOJIEMOIO, METOIO,
rinoTe3amu, 3MIHHUMH Ta METOJIaMH iX BUMIpIOBaHHA. TeopeTuuHa oOrpyHTOBAHICTh
TOCTIKEHHST 3HIKYE PHU3UK (opmampHOrO ab0 eKIEKTHYHOTO BHUKOPHUCTAHHS
MeToauK (Tabi.1).

Taoauus 1
MeTo010T14H1 PU3UKHU Ta NUISIXM X MiHIMI3allii B eMIIIPUYHUX TICUXOJIOTTYHUX
JOCTIIKEHHAX
Metoaonoriynui . . C
IIposiB y pocrixxeHHi Hlnsaxu miHiMizamii
PU3HK
HekopexThe Po3murti abo Teopernunuii anamnis,
dbopmymroBaHHs Tinote3 | Hedaibcu(iKoBaH1 TMOTE3H orepallioHai3alis 3MiHHIX
HepenpesenratuBHa OObMexeHe y3aralbHEHHs Po3paxyHok 06cary BUOipKH, 4iTKi
BHUOIpKa pe3yNbTaTIB KpuTepii 1000py
- CroTBOpEHHs eMIIPUYHUX BukopucranHs cTaH1apTU30BaHUX,
Hesanigni MeToauku . .
JTAHUX aJIalITOBaHUX IHCTPYMEHTIB
. BnnuB nocnianuka, pi3Hi CrangapTtu3aliis Npouesypu
[TponenypHi moxubku JLOCIIA P AapTHIaLliA IPOUEAYPH,
YMOBH TE€CTYBaHHS THCTPYKILIH
[ToMuIKH CTaTHCTUYHOT . [TigBHUIIEHHS CTATHCTUYHOL
XuOH1 BUCHOBKHU .
00poOKH IpPaMOTHOCTI, KOHCYJIbTAL{

Licepeno: pospooka asmopa

BaxxnuBuM HampsiMoM MiHIMI3allli pU3UKIB € OOTpYHTOBaHMA N0Oip BUOIpKH, 3
ypaxyBaHHSM 1i YHMCETBHOCTI, PEMPE3CHTATUBHOCTI Ta BIJMOBITHOCTI 3aBIaHHIM
gociaiypkeHHs. He MeHm 3HauymMM € 3acTOCYBaHHS BallJHUX 1 HaJIHHUX
MICUXOAIaTrHOCTUYHUX 1HCTPYMEHTIB, aJallTOBAHUX JI0 COIIOKYJBTYPHOTO KOHTEKCTY
JOCJIIKYBAHOT TPYTIH.

Okpemy poJib BIJIITpAa€ METOJOJOTIYHA Ta CTAaTUCTUYHA KOMIIETCHTHICTD
JOCIIIHUKA, 110 3a0e3rnedye KOPEeKTHY OOpoOKYy JaHWX, aJeKBATHUHA BHUOIp
CTaTUCTUYHHMX KpUTEPIiB 1 OOMEXEHYy, HAyKOBO BHUBAXEHY IHTEPIPETAIIO
pe3yabTaTiB. JloTpUMaHHS €TUYHMX CTaHJApTIB Ta MNPUHLIMIIB BIIKPUTOI HAYKH
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(Ipo30pICTh  MPONEAYpP, MOXIMBICTh TIEPEBIPKU PE3YJbTATIB) TaKOXK CIPUSE
3HIDKCHHIO METOJIOJIOTIYHIX BUKPHUBJICHb.

BucHoBkH. MeTOAONOTIYHI PU3UKU € HEBiJ €MHOIO CKJIAJJOBOIO EMIIPUYHUX
JIOCTDKEHb Yy TICHXOJIOTHi Ta CyTTE€BO BIUIMBAIOTh HA HAyKOBY JOCTOBIPHICTb,
BaliJHiCTh 1 BIATBOPIOBAHICTH OTPMMAHHX pE3yJNbTAaTiB. IX BHHHUKHEHHS
3YMOBIIIOETBCS K KOHIIENITYaJbHUMH TIOMHJIKAMH Ha €Tall TPOEKTYBaHHS
JOCTIIKEHHS, TaK 1 HeJIOJIIKaMH y BUOOp1 BUOIPKH, IHCTPYMEHTApiI0, MPOLIETyp 300py
Ta IHTEPHpeTaIlii EMIPUIHUX JTAHUX.

VYCBIIOMIICHHSI TIPUPOJM METOJIONOTIYHUX PHU3UKIB 1 CUCTEMHUM MAXIT J0 iX
MiHIMI3aIli, Mo Tmepeadayae TEOPETHYHY OOIPYHTOBAHICTh  JOCIIKEHHS,
METOJIOJIOTIYHY Ta CTATHCTUYHY KOMIIETEHTHICTh JIOCHITHUKA, TOTPUMAHHS €TUIHHIX
CTaHJaPTIB 1 IPUHITUIIIB BIAKPUTOT HAYKH, € HEOOX1THOK YMOBOIO ITIIBUIIIEHHS SKOCTI
MICUXOJIOTIYHUX JTOCHIKEeHb. Peamnizailis 3a3HaueHUX MIAXOAIB cripusie HopMyBaHHIO
HayKOBO BUBA)KEHUX BUCHOBKIB Ta PO3BUTKY TMICUXOJIOTII K JIOKa30BOi rajgy3i 3HaHb.
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JAEKAPBOHIBALISI MOPCBKOI'O TPAHCIIOPTY.
BITHOBJ/IIOBAJIBHI JIZKEPEJIA EHEPI'1I, SIK
AJBTEPHATUBHE PIHNIEHHA

3axapuenko Jleonin JleonizoBuy,
acmipast
Hamionanpauit TpancnopTHUil YHIBEpCUTET

AHoTanisi. MopcbKuid TPAaHCIIOPT € OCHOBOIO T100aNIbHOT TOPTiBJIl, aJie BOJHOYAC
- 3HAYHUM JDKepesioM BUKUIIB mapHuKkoBuX ra3iB (I1IN). ¥V cTaTTi po3risHyTO KIHOYOBI
OPUHIIMIIA Ta METOJU JeKapOOHi3allii CyJIHOIIaBCTBA BIATOBITHO JO CTapTerii Ta
HOBUX €KOJIOTIYHHUX BHUMOT MixHapogHoi Mopcbkoi opranizamii (IMO) Ta
€ponericbkoro Coro3y. Oco0nuBy yBary NpUAUICHO 1HTErpallii BiJIHOBIIOBAJIbHHUX
mxepen eneprii (BJAE) (consauHoi Ta BITPOBOI), SIK OJHOTO 3 HAWIMEPCIEKTUBHIIIUX
METO/1B JIeKapOOHI3allli CBITOBOTO Cy/IHOILIABCTBA.

[IpoananizoBaHO ICHYIOYI TEXHOJOT1i, iXHIM TMOTEHIlal EKOHOMIii MajauBa,
€KOHOMIYHI TlepeBard Ta BIUIMB Ha KOHCTPYKIito cynaeH. IlokazaHo, 1o
B1JIHOBITIOBAJIbHI JIKEpeEsa €HEPrii € He JINIIE CAMOCTIMHUM 1HCTPYMEHTOM 3HHKEHHS
BUKHUIB, ajleé ¥ KPUTHYHUM KaTajai3aTopoM IS IIUPIIOTO TEPEeXoay Ha JOpOTi
aNbTEPHATHBHI BUIM MAJIMBA.

KuarouoBi cioBa: aexapOoHizallisi, BIIHOBIIOBaJIbHI JiKepena eHeprii, BJIE,
WAPS, eneproedeKkTHUBHICTb, BUKHIU TMApHUKOBUX rasiB, IMO, mapmpyTusaiiis 3a
MOT0/I0K0.

BCTYVYII. Mopcekuii TpaHCHOPT BIAITPa€e KIHOYOBY pOJdb y CBITOBIM TOPrIBIIL,
MpOTE€ BIH TaKOX T€HEPYy€e 3HAYHY YACTKY IVIOOAJIbHMX AHTPONOT€HHUX BHUKHUIIB
MapHUKOBUX ra3iB. Ha Mopchkuil Tpancnopt npunagae 61u3bko 2,5—-3% rinobanbHux
AHTPOTIOTEHHUX BUKUIB [1].

VY BiANOBIb HA KIIMaTU4YHY Kpu3y MixHapoaHa Mopcbka opranizamis (IMO) y
2023 poul OHOBWJIA CBOK CTpaTeril0 3MEHILIECHHS BUKHJIB NapHUKOBUX Ta3iB Ta
BCTAHOBUBIIM aMOITHY METYy: JOCSITH YUCTUX HyJIbOoBUX BUKHUIB (Net-Zero) Bia
MDKHApOJIHOTO CyJHOIUIaBcTBa 70 abo Onm3bko 2050 poky. [2] PamkoBa mporpama
IMO Net-Zero Framework (NZF) — me HoBuit Habip MDKHApOIHUX TMpaBuII,
HarnpaBieHuX Ha ckopoueHHs 117, sskuii ckitagaeThes 13 IByX YaCTHH 1 OB’ I3aHUN MIXK
coboto:

- I'moGanpHuii TanMBHUN CTaHIAPT, SKAW BHMAara€ Bil CyJEH MOCTYIIOBOTO
3HIKEHHS p1BHA 3a0pyAeHHS CyJ0BOro nanusa (T.0. KutbkicTb [T, sKi BUALISAIOTHCS
Ha KOXKHY OJIMHUII0 BUKOPUCTAHOI €HEPriiB MPOJOBXK BCHOTO IKUTTEBOTO IIHMKIIA
najgnBa);

- MexaHi3M IIIHOYTBOPEHHS 3 BCTaHOBJIICHUMHU IliHaMu Ha [1I', siki BUKMAAIOTHCS
CyJlaMH.
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NZF Bumaratume BiJi onepaTopiB 3MEHIITUTH IHTEHCUBHICTh BUKH/I1B TAPHUKOBUX
raziB (I1I') monaitmenmie Ha 20-21% m0 2030 poky. OCKiIbKU albTepHATUBHI BUAU
najavBa 3 HU3BKUM BMICTOM BYTJICHIO 3aJMIIAIOTHCA JOPOTUMH Ta OOMEKEHUMH Y
MoCTayaHH1, Cy/THOBJIACHUKH 3MYIIEHI IIyKaTH €(PEKTUBHI PIIICHHS AJS 3MEHIICHHS
MONUTY Ha eHepriro. Y IbOMY KOHTEKCTI BiJHOBIIOBAJIbHI JDKepena eHeprii
MPUBEPTAIOTh BCE OLIBINY yBary SiKk HEBHYEpITHE, OE3KOLITOBHE JKEPENIo eHeprii 3
HYJIbOBUMH BUKHUAAMU. [3. 4]

JexapOoHizallis rajqy3i BUMarae KOMILUIEKCHOTO ITiJIXO/Y, 110 BKIIOYAE:

- ITigBuIeHHS eHeproePEeKTUBHOCTI CYIEH 33 paXyHOK 3alPOBAIHKEHHS TEXHIYHUX
Ta eKCIUTyaTalliiHUX 3aXOJiB (ONMTHUMI3allisl KOPMYCY, 1HTEJNEKTyallbHe YIIpaBIIIHHS
MIBUAKICTIO). 3a paxyHOK 3HMKeHHs mBUIKOCTI (Slow Steaming) Ha 10% mo3Boise
3HU3UTU MOTpeOy B MOTYKHOCTI TOJIOBHOTO JBUTyHa TpuOIu3HO Ha 27%, 1o
IPOMOPLIMHO 3MEHIIIY€ BUTPATy MalKBa.

3anposamxeni IMO nopmaruBHi Bumoru (Innekc EEXI ta koedimient CII), ski
OLIIHIOIOTh ~ KOHCTPYKTUBHY  €HEpPro€(EeKTUBHICTH Ta  peajbHy  BYIJICLIEBY
IHTEHCUBHICTh CyJHa B IPOLECI eKcIuTyaTalii [3].

EEXI (Energy Efficiency Existing Ship Index): Texuiunuii cranmapt
eHeproe()eKTUBHOCTI JJIsl ICHYIOYMX cyZeH. Bumarae Bif CyJeH NEBHUX KaTeropii
JEMOHCTPYBAaTH MOKpaIlleHy eHeproe()eKTUBHICTh Ha €Taml cepTU(IKaLlii.

CII (Carbon Intensity Indicator): OmnepamiiiHuii MOKa3HUK BYTIJIELEBOT
1HTEHCUBHOCTI. Bu3Havae mopiunuii pedTuHr edpextuBHOCTI cyana (Bix A no E) Ha
ocHOBI pakTnyHuX BUKUAIB CO2 Ha TpaHcnopTHY poboty. Cyana 3 peittuarom D Tpu
POKH TIocTIb a00 0 JHUM E MOBUHHI pO3pOOUTH KOPUTYBATBHUI TIaH.

- Ilepexin Ha anbTepHATHBHI BUU MajJvBa (HU3bKOBYTJIEIEBlI a00 OE3BYIJICIICBI
€HEProHOCI) € TOBrOCTPOKOBUM TPEHIOM (3€JIeHUN aMiak, BOACHb, MeTaHo). [Iporte
KOXKEH THUIl TajuBa Mae OOMEKeHHS (HU3bKa TYCTHHA €HEprii, BUCOKa BapTiICTh,
TOKCUYHICTh aMiaKky TOIIIO).

- Bukopucranns BinHoBI0oBaHUX Jxepen eneprii (BJE) 6e3nocepeanrso Ha 0opty
(BiTEp, COHIIE).

Buxopucranns coHsauHoi (Qoroenektpuunoi (PV) eneprii Ha BOAHHX
TPAHCIOPTHHUX 3ac00ax € NEPCHEKTUBHUM, X04a i HIIEBUM HAIIPSIMKOM Y TJI00AJIbHIM
cTparerii JekapOoHi3alii MOPCBKOTO Ta pIYKOBOro TpaHcnopty. CoHsYHI MaHesn Ha
CyJlHax 3a3BMYail BUKOHYIOTH pOJIb JTOMOMIDKHOIO JKepena >kuBiieHHs (Auxiliary
Power). Bonu 3a0esneuyioTh eHeprieto moOyToBi moTpeOu cymHa (OCBITJICHHS,
KOHJUITIOHYBaHHS, POOOTY HAaBIramiiHUX CHUCTEM), IO JO03BOJIIE BHUMHKATH a00
PO3BaHTaKyBaTH AU3ENIb-T€HEPATOPH IiJ] 4aC CTOSTHKU B MOPTY 200 Ha X0y Ta CyTTEBO
3MEHIIY€ CMOKMBAHHS BUKOITHOTO MAJIMBA Ta, BIATOBIIHO, BUKUAH MAPHUKOBHUX Ta3iB
(I) [6].

Takox BUKOpPUCTaHHS CyAHOBHX HakomuuyBauiB eHeprii (ESS) 3 mitiii-ioHHUMH
aKyMyJISITODHUMHU OaTapesMH BEJTHKOI €MHOCTI JJO03BOJISI€E HAKOMUYYBATH JCHHY
€HEpriio Ta BUKOPUCTOBYBATH ii BHOUI a00 MiJl Yac MAaHEBPYBAHHS B MOPTOBUX 30HAX
3 HyJbOBUMHU BUKUIaMU (Zero-Emission Ports), a Takox KOMIIEHCYBaTH KOJIMBAHHS
COHSIYHOI I'eHepallli Yepe3 XMapHiCTh. [§].
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BrpoBakeHHs cydacHUX THYYKUX TOHKOTUTIBHUX COHSTYHMX MaHeJIel 103BOJIs€ iX
iHTerpyBat O€3MocepeHbO B JIFOKOBI 3aKpUTTS CyleH ab0 HaBiTh y BITpWIA HE
30UTBIITYOYH Bary CyJIHA.

3a oLiHKaMH EKCIIEPTIB, Y AeAKNX BUMaakax PV-cucremMu MoXyTh 3a0€3M€UnTH 710
10-20% mo6oBoi mOTpeOH CyHA y TOTIOMIKHIN €IeKTPOSHEPTii, 0 MPU3BOIUTE 0
OpsIMOTO Ta BHUMIPIOBAHOTO CKOPOYEHHS CIIOKMBAHHS JU3EIBHOTO TMajuBa Ta
BianoBigauX BukuAiB CO2 ta NOx [7].

[lepeBaru COHIYHUX CHUCTEM Ha CyJHAX:

- Exonoriunicts: Hynbosi Bukuaun CO2 , SOx Ta NOX mij yac reHepariii.

- ExoHOMIYHICTh: 3MEHIIIEHHS BUTPAT HA JOPOTE CYyIHOBE MAaJOCIPUUCTE MAJMBO
a00 qu3enbHe MaIuBoO.

- ABTOoHOMHICTh: HapiitHe mxepesio eHeprii y BUNAAKY aBapiiHOrO BUMKHEHHS
OCHOBHUX I€HEpPaTOpIB.

TexHIuHI Ta EKOHOMIYH1 BUKJIMKHA BIPOBAKCHHS:

-O6mexeHa Tuioma nanxyOu CyJiHa JJisi BCTAHOBJICHHSI maHeseil. (ocoOMMBO Ha
KOHTEeITHepoBo3ax). HemocTatHs nmoTyxHicTh: HaBiTh BesyKa 1mioiia naHeael reuepye
HEJOCTaTHIO MOTYXKHICTh JIJIs 3a0e3MeUeHHsT MapIIOBOTO PyXy BEJMKOTO TaHKepa 4u
KOHTEWHEPOBO3a, /1€ MOTPi1OHI JECATKH Merasar [6].

- BruiB arpecuBHOro MOPCHLKOTO cepeloBHIIa (COJI0HA BOJa, KOPO3is, IITOPMOBI
HaBaHTAXEHHS).

- 3aTiHEHHS BiJl CYHOBUX KOHCTPYKI[I/ Ta IIOTJI.

BukopucTaHHs eHeprii BITPY BOJHUX TPAHCIOPTHHUX 3ac00ax.

Ha BinmiHy Bijl ICTOpUYHHUX BITPUIIBHUKIB, Cy4acHI CUCTEMH BITPOBUX YCTAaHOBOK
(WAPS - wind-assisted propulsion system) BUKOPHUCTOBYIOTh MEPEIOBI JOCATHEHHS
aepoJMHAMIKH, CyYaCHUX aBTOMATHU30BaHUX BITPOBUX I1HCTANAIIN, KOMITIOTEPHOTO
MOJICNIIOBAHHSI Ta I1HHOBamiMHMX MarepianiB.(5) Ili TexHozorii reHepylTh
aepoIMHAMIYHY TATY, IO JO3BOJISE€ 3MCHIIIUTA HABAHTAXKCHHSI HAa TOJIOBHI IBUTYHH.

Texnonorii WASP neMoHCTpyIOTh cTpiMKe 3pocTaHHs. ko y 2020 poui y CBITI
HaJ14yBaJIMCA JIMIIE MOOJMHOKI KOMEPIIIHI Cy/lHa 3 BITPOBUMHU YCTaHOBKAMH, TO
ctaHoM Ha 2026 pik iXHs KIJIbKICTh BUMIPIOETHCSI COTHSIMH, @ TPOBIAHI KJ1acupiKalliiHi
toBapuctBa (DNV, Bureau Veritas, Lloyd's Register) po3poOunu cnerianizoBaHi
afganTuBHI paBuia nmpoektyBanHs (Wind Assisted Propulsion System notations) [9].

Cnin 3a3HauuTu 1m0 TmoHan 75% TtemnepimHboro mapky cyaed 3 WAPS — ne
MOJICpHI30BaH1 CyJHA 1 JOBOAUTH TOW (DaKT, 1[0 IHTErparlisi BITPOBHX YCTaHOBOK
TEXHIYHO MOKJIMBA MPAKTUYHO Ha Oy Ib-SIKOMY CY/IHI 3 JOCTaTHIM BIJTLHUM MPOCTOPOM
Ha nary0i, HaBITh SKIIO BOHO CIIOYATKY HE MPOEKTYBAJIOC IiJl BITpHUia

VYcmimua i"Terparis WAPS Bumarae cuneprii Mi>K KOHCTPYKIIIEIO CyJqHA Ta
OTIEpaIliiiHOI0 JIOTICTUKOI0. 3TiTHO 3 JaHUMH CYJHOBJIACHUKIB Ta BHPOOHHUKIB
TEXHOJIOT1H, BITPOBUI pyX BKe 3a0e3neuye piuHy eKoHoMito naiuBa BiJ 5% no 20%
JUTSI TICBHUX THITIB CyJCH. Y CHPHUATIMBUX YMOBax IleH MOKa3HHK MOXXE JOCSATATH
nmikoBUX 3HayeHb noHaja 30%. PiBeHb eKOHOMIT 3aJ1€KUTh BiJ PO3MIPY CyJIHA (MEHILI
Ta JIETIIl CyJHAa OTPUMYIOTh BIJHOCHO OUIbIIY BHUTOAY), CIIBBIJHOILIEHHS IUIOII
BITPUJI 10 BOJOTOHHAXKHOCTI, a TAKOX BiJ] reorpadii MmapmpyTty. [4]
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MaxkcumanbHui e(eKT BiJ BITPOBUX CUCTEM JAOCATAETHCA 3aBJIKM MapLIPyTU3aLlli
3a moronoto (Weather routing). BukoprcTanHs METEOPOJIOTIYHUX TaHUX Y PEATbHOMY
yaci J03BOJISIE CyAHaM OOHWpaTH KypCc 3 HAWCIPUSTIMUBIINIUMU BiTpamu. Y
TPAHCOKEAHCHKHUX peiicax MapIIpyTH3alis 3a MOTOAO0I0 MOXE MOJBOITH E€KOHOMIIO
NajrBa MOPIBHIHO 3 PYXOM MPSIMUM KypcoM (II0 OPTOAPOMIT).

Takox, 3actocyBanust WAPS mMae HeodikyBaHUN TO3UTUBHUM MOOIYHUHN ePeKT —
3HIDKEHHS piBHSA miaBogHoro pamioaktuBHoro 1mymy (URN). 3menmenHs
HaBaHTa)KEHHS Ha I'peOHMI TBUHT 3HMXKYE KaBITAIllO, 10 MO3UTHUBHO BIUIMBA€E Ha
MOPCBKY (ayHy, 1 BiagnoBigae pekomenaamism IMO.

TexHi4HI Ta EKOHOMIYH1 BUKJIMKU BIPOBA/PKEHHS

- Bucoxki kamitansHi BuTpatu (CapEx): IlepBuHHa BapTicTb BHUPOOHMIITBA Ta
MOHTaXy CHUCTEM 3AJIUIIAETHCS 3HAUHOIO.

- KoncTpykTtuBHi 00MexeHHs: BiTpoBi MIOTNIM CTBOPIOIOTH MEPEHIKOAM ISt
BAHTAKHUX oOlepaiii y nmoprax (0coOJMBO Ha KOHTEMHEPOBO3ax) Ta OOMEKYIOTh
MPOXI1J CyJieH I MoctamH (rpodaema Air Draft).

- MerteoposnoriuHa 3anexHicTh: EQEeKTUBHICTh cHCTEM HampsMy 3aJ€XHUTh BiJl
CE30HHOCTI Ta TypOyJEHTHOCTI BITPOBUX MOTOKIB Ha KOHKPETHUX TeorpadiuHux
MapIuIpyTax.

BnpoBamxenHs: BigHOBIOBaHUX jkepen eHeprii (BZIE), 30kpema COHSYHOI Ta
BITPOBOI, HA BEIMKHX MOPCBKHX CYJHAX € BAXIJIMBHM KPOKOM A0 JeKapOOH13alii.
OpHak iX 3aCTOCYBaHHS CYIIPOBOJKYETbCS HHU3KOIO CEpHO3HMX TEXHIYHMX Ta
eKCIUTyaTalliHUX BUKJITUKIB:

OOMexeHui TPOoCTip Ta MPoOIIeMHU 3 MPOBEACHHSIM BaHTaKHUX OIepalliii Ha Cy/THI.
Ha Benmkux BaHTaXXHHMX CyJIHAX (HaNMpHUKIIaa, KOHTEHHEPOBO3ax) 1€l MPOCTip BKpan
OOMEXEHUN, OCKITbKM TManyba TepeBaXHO 3ailfHsATa BaHTaxeM, HaBiTh 3a
MaKCHMaJIbHOTO BUKOPHUCTAHHS JIOCTYITHOI IO, COHSIYHA €HEPrisl 3/1aTHA MOKPUTH
JUIIe HEBEJIMKY YacTUHY 3arajibHoi nmotpedu cyana [10]. Ha cynnax, ae BaHTaxH1
omepauii BHUKOHYIOTBCS 3a JIONIOMOrO0 rpeddepHux KpaHiB ab0 CTPIYKOBHX
koHBeepiB, WAPS MoxyTh cTBOproBaTH (hi3U4UHI MEPEUIKOAN/

3aJIe’KHICTh BIJl IOTOJTHUX YMOB Ta IEPEepUBYACTICTh reHepanii. I eneparrist eneprii
3 B/IE € HecTaOUIbHOIO: COHSIYHA €HEPTis 3aJI€KUTh Bl XMapHOCTI, TIOPHU POKY Ta 4acy
no0u, a BITpOBa — BiJ IIBUAKOCTI Ta HampsMKy Bitpy. Lle poOuth
BJIEHenpuaaTHUMU 1Sl BUKOPUCTAHHS SIK €IMHOTO a00 OCHOBHOTO JIKepena eHeprii
6e3 ribpuau3zaiiii 3 TpaIUIIMHUMH IBUTYHAMHU YH BEJIMKUMU akyMyJsiTopamu. 11

[TpoGiieMu BenMKOMAcCIITAOHOTO aKyMyJIIOBaHHs eHeprii. [l BenMkux cynaeH
o0'em Oartapeil, HEOOXITHUX HAaBITh IJS OJAHOTO PEHCy, MOXYTh IEPEBUILYBaTH
BAHTAKOMIAHOMHICTh CAMOTO CY/THA.

BrnnuB Ha KOHCTPYKIIiIO, OCTIHHICTh Ta MaHEBPEHICTh cynHa. Benuki
aepoaMHAMIYHI HABaHTAXKEHHS, sKi cTBOpooTh (WAPS) 1 BrumBaioTh Ha
MaHEBPEHICTh Cy/lHa Ta BHMAaralOTh BPaxyBaHHs B PO3paxyHKaxX HEMOIIKOKEHOI
OCTIMHOCTI. BCTaHOBJIEHHS SIK BITPOBUX CHUCTEM, TaK 1 BEJIMKUX MACHUBIB COHSYHHUX
MaHejged 3 akymyJsiTopamMu 30UIblIye Bary cyaHa ([0 3MEHIIYE KOPUCHE
HaBaHTAXXEHHS).
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BucHoBkn JlexapOoHizalliss MOPCHKOTO TPAaHCIIOPTY OUIbIIE HE € T0OPOBIILHOIO
1HIIIaTUBOIO, a CTaja >XOPCTKOI HOPMAaTHBHOIO BHUMOTOI0 MDKHAPOJHOTO IpaBa
(ctpateria IMO Net-Zero 2050, eBponeiicbki cuctemu EU ETS ta FuelEU Maritime).

OTxe, 1HTEerpamisi BiJHOBIIOBAaHUX JUKEpeld Ha BEIMKHX CyJHaX HE MOXKe
po3rasAatucs SK 1307bOBaHEe pilieHHA. Bona Bumarae rimbOokoi mepepoOKu
apXiTEeKTypHU CyJHa, BIIPOBAKCHHSI 1HTEICKTYaJbHUX T1OPUIHUX CUCTEM KEpyBaHHS
€HEpri€lo Ta CTBOPEHHS HOBUX CTaHAAPTIB O€3MEKH.

MakcuManbauil edekt nekapOoHizalii Oyae JOCATHYTO 3a yMOBHU 1HTerparii
WASP-cucrem y TiOpuaHI CHJIOBI YCTaHOBKH, IO MOEAHYIOTH BITPOBI pYyIIii,
JOTIOMIKH1 COHSIYHI IMaHeN, CYJTHOBO-HAKOMMYYBaIbHI aKyMYJIITOPU Ta ABUTYHH Ha
BYTJICIICBO-HEHUTPATLHOMY TAJIUBI.
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POJIb IHHOBAIIIHHUX TEXHOJIOI'IHA ¥
®OPMYBAHHI EOEKTUBHOI JIOT'ICTUYHOI
CUCTEMH

Porau Kapina /ImutpiBHa
3m00yBauka (0akaJlaBpChKOTO) PiBHSI BUIIOI OCBITH
HamionansHuit TpaHCIIOPTHUN YHIBEPCUTET

Irnatok BikTopis BacuiaiBua
K.T.H. IOLIEHT Kadeapu MEHEIPKMEHTY
HarionansHuit TpaHCIOPTHUM YHIBEPCUTET

CydacHuii  eTam  pPO3BUTKY  JIOTICTUKH  XapaKTEPU3YEThCS  CTPIMKOIO
udpoBizaIli€ro, MO 3yMOBICHA TIOOATHHUMHU BHUKJIMKAMHU, 3POCTAHHSIM OUYIKYBaHb
KJIIEHTIB Ta HEOOXIJHICTIO 3a0e3MeUeHHsI CTIMKOCTI JIAHIIOTiB MOCTABOK B yMOBax
crorofieHHsa. [loBHOMaciiTabOHe  BTOPrHEHHS, pYyWHYBaHHA 1HOPACTPYKTYpH,
MIPUMYCOBa 3MiHA MapIIPyTiB Ta BUCOKA HECTAOUTbHICTh PUHKIB CYTTEBO BILTUHYJIN HA
TpaaumiHi gorictuuni mozeni. IlocTiiiHa HecTaOlIbHICTh, HEOOX1THICTh ITBUJIKO1
ajganTaiii A0 HOBUX peajid, MiJBUIIEHI BUMOTH JO0 MPO30POCTI Ta HIBUJKOCTI
JOCTaBKU, a Takok JedimuT KBamiikoBaHUX KaJpiB 3HAYHO YCKIJIAIHIOIOTH
VIIPaBIIHHAS JIAHIFOTAMH ITOCTABOK. Y TaKMX YMOBAX 3pOCTA€ PU3UK BTPATH BAHTAXKIB,
3pUBY TEpMiHIB, (HIHAHCOBUX 30UTKIB Ta BTPAaTH KOHKYPEHTOCIPOMOXKHOCTI.
Oco6ynuBoro 3HaueHHs HaOyBae 1HTErpailisi 1HHOBALIMHUX TEXHOJIOTIN, ajke came
BOHM BH3HAUalOTh PIBEHb AaBTOMATHU3Allll, TOYHICTh MPOTHO3YBaHHS, IIBUAKICTb
NPUNHATTS PIIIEHh Ta CTIMKICTh JIOTICTUYHOI CHUCTEMH JI0 3OBHIIIHIX 30ypEHb.
EdextuBHO m0oOyn0BaHa TEXHOJOTIYHA 1HPPACTPYKTypa CHpUSE CHHXPOHI3AIl BCIX
JIAHOK JIAHITIOTa, MIJIBHINY€E aJallTUBHICTh IMANPHEMCTBA JI0 KPHU30BHUX YMOB Ta
CTBOPIOE OCHOBY JIJIsl CTAOUTHHOTO (DyHKIIIOHYBAHHS Cy4aCHOI JOTICTUYHOI CUCTEMH.

KitouoBuM  MexaHI3MOM — 3a0e3NeyeHHs pe3yJbTaTUBHOCTI Ta MPO30POCTI
JIOTICTUYHUX TMPOIIECIB € IHHOBAIlIWHI TEXHOJIOT1T — CYKYMHICTh HIU(PPOBUX PIIIEHB, 110
TpaHC()OPMYIOTh TPAJIUIIIIHY JIOTICTUKY B 1HTEJIEKTyalbHY, aJJaiTUBHY Ta KEPOBAHY
JTaHUMU cucTeMy. J[o HUX HaJeKaTh: MTYYHUN IHTEIEKT JJIs IPOTHO3YBAHHSI TIOIIHTY,
MalllMHHE HABYaHHS JJIsI aHANITUKU NaHuX, [HtepHet peueit (IoT) s BiACTEKEHHS
BaHTaXIB y peajbHOMY 4aci, OJOKYEHH 1 3a0e3neueHHs Oe3MeKn JaHuX, 1u(poBi
JBIMHUKY JIJI1 MOJICJIFOBAHHS MPOILIECIB Ta poOOTU3AIlIS CKIAAChKUX 1 TPAHCTIOPTHUX
oneparii [1].

Ha namry myMKy, TOJIOBHUM Oap'epoM Taily3i ChOTO/IHI 3aIUIIAETHCS PO3PI3ZHEHICTh
iH(MOpMaIIIITHUX TTOTOKIB 1 HAIMIPHA 3aJICKHICTH BiJ] pydyHO1 00p0oOKHU manuX. Tumosoro
MpoOJIEMOI0 BHYTPINIHBOI CTPYKTYPH € T€, 110 OKPeMI JIeTTapTaMeHTH (PyHKITIOHYIOTh
ABTOHOMHO, 3aCTOCOBYIOTh PI3HOMaHITHI OOJIIKOBI MpOrpaMu Ta HE IHTETPOBaHI B
cnibHe 1H(poOpMaliiHe cepenoBuiie. KokHa aHKa Opi€HTOBaHA BHKIIIOYHO Ha
JIOKaJIbHI MMOKa3HUKHU, ITHOPYIOUYH CBOIO POJIb Y 3arajIbHOMY TEXHOJOTIYHOMY JIAHI[031
KOMITaHii.
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JInst momonaHHS 1BOTO PO3PHUBY JIOTICTUYHMM  MIANPUEMCTBAM  JIOLIBHO
BIPOBAKyBaTH KOMIUIEKCHE u(PpoBe ocHameHHs. Habip iHCTpyMeHTIB hopMyeThes
3T1HO 31 crenu(piKOI0 AisTTbHOCTI:

- AnamtuyHi targopmu Ha 6a3i LI — mporHosyBanHs momuTy, moOymgoBa
ONTUMAJBLHUX MapUIPyTiB, THYYKE KEpyBaHHS 3aluIIKamMH. Jl03BOJISIOTH CKOPOTHTHU
MPOCTOI Ta HEUTPAI3yBaTU PU3UKHU 3a3/1aJIeTi/Ib.

- Haruuku Ta GPS-Tpekepu — OHJIAHH-KOHTPOJIb TEPEMIIICHHS BaHTaXIB,
¢ikcarriss yMoB 30epiranss, JIarHOCTHKA TEXHIYHOTO CTaHy aBTOMApKy. [ apaHTyIOTh
MOBHY BIJIKPUTICTH JIAHI[IOTA MTOCTABOK.

- biokueliH-Mepexxi — 3aXHCT JOKYMEHTOOOITY, aBTOMAaTHYHI KOHTPAKTH,
MiATBEP/DKEHHST TIOXO/DKCHHSI MPOAYKIi. 3HIDKYIOTh 3arpo3d IIaxpancTBa Ta
CHPOIIYIOTh MUTHI MPOLIETYPH.

- PobGoTu3oBaHi KOMIUIEKCH Ta aBTOHOMHI CHCTEMH — aBTOMATHU30BaHI CKJIAJIH,
OE3MIJIOTHUKY JJIs IHBEHTapH3alii, CAMOKEPOBAHHUM TpaHCIOPT. MIHIMI3yIOTh BILJIMB
JIIOICBKOTO YMHHUKA Ta 301IbIIYIOTh MPOMYCKHY 3aTHICTS [2].

VY ramy3i mnepeBe3eHb KPUTUYHO BaXKJIMBOIO € Y3TO/UKEHICTh MareplalbHUX,
iHdopmariitHux Ta (iHAHCOBUX MOTOKIB. OrnepaniiHui UK YTBOPIOE IUIICHY
Mepexy, 1€ 3a/isH1 (paxiBIll 3aKyMiBeb, CKJIaAChKI MpalliBHUKU, BO11, MUTHI OpOKEPH,
JaTa-aHAJITUKU Ta CINBPOOITHUKM MIATPUMKH KIEHTIB. SKIo Oynb-sika JaHKa
HaJICUJIA€ BIJOMOCTI 13 3aTPUMKOIO YU 31TICYBaHHSM, 11€ MUTTEBO TTO3HAYAETHCS Ha BC1i
cuctemi. [lpumipom, BIJCYTHICTh CBDKHMX BIJOMOCTEH MPO 3aJUIIKA YU CTaTyC
JIOCTaBKU 37]aTHA CIPOBOKYBAaTH 3pUB BIJIBAHTAXXCHHS, IITpadHI HapaxyBaHHS Ta
BTpaTy 3aMOBHMKA. BrpoBajkeHHs CydacHUX HU(PPOBUX 1HCTPYMEHTIB JIKBIAYE Iii
«KOMYHIKallIiiHI pO3pUBW» Ta rapaHTy€e Oe3MepepBHICTh ONEpariii.

[uppoBy MoaepHI3alit0 IOLIIBHO CIPUAMATH HE SIK JTOJATKOBUN BHUIATOK, a SIK
JOBIOCTPOKOBY 1HBECTHIIIIO B OMNEpaliiiHy CHpOMOXHICTh Kommadii. Hepinko Tom-
MEHE/KEPH BBAKAIOTh TEXHIYHE OHOBJICHHS JiHIIe (hOPMaIbHOIO BUMOTOIO, Ha SIKY HE
BapTO CIPSIMOBYBATH KOILUTH, OCOOIMBO MiJ Yac (piHaHCOBOI TypOyneHTHOCTi. [IpoTte
TEXHOJIOTIYHE BIJICTABaHHS KOIITY€ 3HAYHO JOPOXKYE: HEepallloHATbHE BUKOPUCTAHHS
pecypciB, TIABUIIEHUN pIBEHb OMEpalliifHUX 3arpo3, BIATIK 3aMOBHHUKIB Ta
HECTIPOMOXHICTh BUTPUMYBATH KOHKYPEHIIIIO Ha ITI00abHUX PUHKAX.

CydacHi TeXHIYHI PIIIEHHS JUIs JIOTITUYHOTO Oi3HECy — II€ He MPOocTo 3acid
MexaHi3alii OKpeMux 3amad, a 0a3uc Il CTBOPEHHS aJalTUBHOI, BIIKPUTOI Ta
PUHKOBO CTIMKOI Mepexi mocradaHHs. Bonu 0Oe3mocepenHbO BHU3HAYAIOTH:
OMEpPaTUBHICTh YMNPABIIHCHKUX pIlIEHb, MUOMHY B3a€MOJII MK KOHTpareHTamw,
pIBEHb KJIIEHTCHKOTO CEpBICY, THYYKICTh CTparerii Ta (IHAHCOBY HAaJIMHICTb
MIIIPUEMCTBA. Y CEpeOBUIIl BUCOKOI MIHJIMBOCTI PUHKIB Ta 3aMeKJIOT KOHKYPEHIIIi
BKpail BAXKJIMBO CIPSIMOBYBATH KOIITHA Ha OHOBJICHHSI TEXHIYHOI 0a3H, 3aXUCT MEPEK
Ta MIJIBUILIEHHA HUPPOBOT TPaMOTHOCTI (haxiBIIiB.
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