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BUKPUBJIEHHSA

IIpockypina H.M.

JIOK-p. €KOH. HayK, Ipodecop

ORCID 0000-0001-8674-1720

KonoBanosa A.B.

ORCID 0000-0001-5036-1603

Kadenpa o61iky Ta onoaTkyBaHHs

3anopi3bKUii HalllOHAJBHUN YHIBEPCUTET, Y KpaiHa
Hyxanosa /I.B.

M. JlHinpo, Ykpaina

VY cydacHMX yMOBax rocCrojaplOBaHHs CTaTyTHUM KamiTall 3aJUIIA€ThCS OIHIEI0
3 KITFOYOBUX CKJIQJIOBUX BJIACHOTO KarliTaly MiANMPUEMCTBA, IO MAa€ BAKIIMBE 3HAYCHHS
SIK JJIs1 KOPUCTYBauiB (piHAHCOBOI 3BITHOCTI, TaK 1 /IS OLIIHKK ()IHAHCOBO1 CTIMKOCTI Ta
HaJIHHOCTI cyO’ekTa rocnonaproBanHs. Pazom 3 TuMm omepamii 3 (opmyBaHHS
CTaTyTHOTO  KamiTally 4YacTO CyMNpPOBOIKYIOTHCA  MIABUIICHUMU  pPHU3UKAMU
BUKPUBIICHHS, 110 3YMOBJEHO CHEIU(IKOI0 11X TPABOBOTO  PEryJtOBaHHS,
PI3HOMAHITHICTIO (OpPM BHECKIB 3aCHOBHMKIB, a TakKOXX TICHUM 3B SI3KOM
OyXranTepchbKoro 00Ky 3 peecTpaliiHUMK Ta KOPIIOPATUBHUMU MTPOLIETyPAMH.

B ymoBax miIBHUIIEHUWX PHU3UKIB BUKPHUBIEHHS OpH (OpPMYBaHHI CTAaTyTHOI'O
KaItitary 0coOIMBOro 3HaYeHHS HaOyBa€e OTPUMAaHHS Ta OIIHKA JIOCTATHIX 1 BIIMOBITHUX
ayTUTOPCHKUX JIOKa31B JJIsl MIATBEPHKCHHS TBEP/KEeHb (D1HAHCOBOI1 3BITHOCTI MO0
ICHyBaHHs, TIOBHOTH, OLIHKM Ta TMpaB 1 3000B’s3aHb. Y I1IbOMY KOHTEKCTI CydYacHi
niaxoau 10 GopMyBaHHsS AyIUTOPCHKUX JOKa3iB 0a3yrOThCs HA PU3UK-OPIEHTOBAHIM
MOJIEJI ayJuTy, BIAMOBIIHO JIO SIKOi XapaKTep, 4ac 1 00CSIr ayIUTOPChKUX MPOIEAYP
BU3HAYAIOTHCS 3 YPaXyBaHHSAM OI[IHEHUX PU3UKIB CyTTEBOTO BUKPHUBIICHHS.

Haii011pm nommpeHuMu pu3uKaMu BUKPUBIIEHHS MTPU (OPMYBaHHI CTaTyTHOTO
KaliTajny €: HEBIAMOBITHICTh 3aJCKIapPOBAHOTO PO3MIPY CTATYTHOTO KaIiTary
(GakTUYHO BHECEHUM BKJaJaM; TMOPYIIEHHS CTPOKIB BHECEHHS  KamiTaly
3aCHOBHMKaMH{; HENpPABWJIbHA OIIIHKA BHECKIB Yy HErpoIIOBid (opMi; BIICYTHICTb
HaJIC)KHOTO JOKYMEHTAJIBHOTO MiATBEPHPKEHHS MPaB BJIACHOCT1 Ha Iepe/laHl aKTHUBH;
HEBIAMOBIHICTh OOJIKOBUX JAHUX BIJOMOCTSIM JI€pKaBHOI peecTpallii; HemoBHe abo
HEMpaBUJIbHE BIMOOpPaXKEHHSI 3MIH CTaTyTHOTO KalliTainy, TIOB’S3aHUX 3 MOro
30UIBIICHHSM YW 3MEHIIEHHSM, Y OyXrajaTepcbkomMy o0JIiKy Ta (piHaHCOBIM 3BITHOCTI.

HasBHICTh TakuX PU3HKiIB 3yMOBIIOE€ HEOOX1THICTh 3aCTOCYBAHHS PO3IIUPEHOTO
CHEKTpa ayIUTOPCHKUX TPOIEAYpP Ta BUKOPHCTAHHS PI3HUX JHKEpEN ayIUuTOPCHKUX
JTOKa31B.

11
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Cydacni migxomu a0 ¢GOpMyBaHHS ayIUTOPCHKHX JIOKa3iB MpU TepeBipii
CTaTYTHOIO KamiTaly nepeadadaloTh MOeAHAHHS TPAIULIIMHUX TPOLIeyp NEPEBIPKH 3
PU3UK-OPIEHTOBAHUM aHAI30M, BUKOPUCTAHHSAM 30BHIITHIX Ta HE3AJICKHUX JHKEPE
iHdopmaliii, a TakoX PO3IIUPEHUM 3aCTOCYBAHHSIM aHANITHYHUX MpoUeayp 1
npodeciiinoro cymkeHHs ayautopa. OcoOnmBOoro 3HaueHHS HaOyBa€ IHTErparlis
MPABOBUX, PEECTPAIIHHUX Ta OONIKOBUX JIAHUX 3 METOI CBOEYACHOTO BHUSBIICHHS
MNOTEHLIMHUX PU3UKIB BUKPUBIEHHS (Tabd. 1).

Tabmunust 1 — CyuacHi migxoau 10 (GOpMyBaHHsS ayJUTOPCBKUX JOKa3iB IMpH IepeBipli
CTaTYTHOTO KamiTany (pO3IIUPEHO)

CyuacHuii miaxig AyIMTOPCHKI npoueaypu [xepena TBepaKkeHHs
ayAUTOPCHKHUX ¢pinancooi
A0Ka3iB 3BITHOCTI
Pusuk- InenTudikaris Ta ominka CraryT, pileHHs IcnyBanHs,
Opi€eHTOBaHUI PU3UKIB BUKPUBIICHHS; (DOKYC | 3aCHOBHHUKIB, PETICTPH | IOBHOTA
MIIX1T Ha MPOOJEMHUX JUITHKAX. 00JITIKY.
IaTerpamis [TopiBHSHHS TaHUX Bumucku 3 €]1P, [IpaBa i
IIPaBOBHX, OyXraJiTepchbKoro oomiky 3 YCTaHOBU1 JOKYMEHTH, | 3000B’sI3aHHS
peecTpariiiux Ta BIJIOMOCTSIMH JIEP>KaBHOT 00J1IKOBI 1aHi
OOJIIKOBUX JaHUX peecTparii. iHpopMaiitHoi
CHUCTEMH I IMTPUEMCTBA.
Buxopuctanus OTpuMaHHS 30BHIIIHIX baHKiBChKI BUITUCKH, IcnyBanHS,
30BHIIIHIX 1 IiATBEP/KEHbB, IEPEBipKa 3BITH OLIIHIOBAYiB. OIIiHKa
HE3aJIeKHUX JKEpell | He3alIeKHUX OI[IHOK.
JOKa3iB
AHaniTHuHi AHai3 CTpyKTypH Ta 3MiH dinaHCOBa 3BITHICTH, [ToBHOTA,
MpoIe Ty pH CTaTYTHOT'O KaIliTayy. aHAJTITUYHI PETiCTPH. OITiHKA
ITpodeciiine OwiHka 1OCTaTHOCTI Ta CyKyIHICTb VYei
CYJUKEHHSI ayAUTOpa | BIAMNOBIIHOCTI JJOKa31B y BHYTPILIHIX 1 TBEPJKEHHS
CKJIAJTHUX CUTYAaIlisX. 30BHIIIHIX JTOKA31B.
IIpouecHo- AHaJti3 mociigoBHOCTI [TpoTokonu 360piB, [loBHOTA,
OpIEHTOBAaHUM KOPIOPAaTUBHHX Ta HaKa3W, BHYTPIIIHI ICHYBaHHSI
I X 1T OOJIIKOBUX MPOLIEAYD. pErJIAMEHTH.
KonTposnbHo- Ouinka eekTUBHOCTI Omnwuc cucremn [loBHOTa
OpIEHTOBAaHUM BHYTPIIIHIX KOHTPOJIIB MO0 | BHYTPIITHBOTO
T IX 1T (dbopMyBaHHS KamiTamy. KOHTPOJII0, poOoui
JIOKYMEHTH.
Hudposuii mimxin AHaJi3 eIeKTPOHHUX EnextponHi BUTATH 3 [TpaBa i
peecTpiB i UpPOBUX peecTpiB, AaHi 3000B’sI3aHHS
JIOKYMEHTIB. 0OJIIKOBUX CUCTEM.
[TopiBHsATBEHMIMA [TopiBHSHHS YMOB dinaHcOBa 3BITHICTb, Orinka
(OeHumMapkiHroBHif) | popMyBaHHS KamiTaty 3 HOpPMAaTHBHI
X1 THTIOBOIO MTPAKTHUKOIO. o0OMeXeHHS.

J10 OCHOBHHX JIKEpeT ayTUTOPCHKUX JTOKA31B MPH MepeBipili (GOpMyBaHHS CTaTyTHOTO
KariTaay HaJIe)KaTh YCTAaHOBY1 JOKYMEHTH MIAIPUEMCTBA, PIlLIEHHS 3aCHOBHUKIB, BUITUCKH
3 JIEp’)KaBHUX PEECTPIB, JOrOBOPH MPO BHECEHHS BKJIA/IB, OAHKIBCHKI BUITUCKH, TIEPBUHHI
JOKYMEHTH ILIOZ0 Tepefayl MaiiHa, akTH OLIHKM HETpOILOBHUX BHECKIB, a TaKOX JaHi
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AHAJITUYHOTO Ta CHHTETUYHOTO OOJIKY. Ba)IMBUM eleMeHTOM Cy4acHOTO MIAXOMYy €
3iCTaBICHHS 1HQPOPMAIIlT 3 PI3HUX JKEPENT 3 METOK BUSIBICHHS HEBIATOBITHOCTEH MIXK
MPAaBOBUMHU, PEECTPAIIIMHUMHU Ta OOJIIKOBUMH JAHUMHU.

3a3HadyeHl miaxoau A0 (OpMyBaHHS ayIMTOPCHKUX JOKa3iB TpH IepeBipli
CTaTyTHOTO KamiTaidy y3TokyroThcs 3 BuMoramu MCA 500 «AyauTopchKi TOKa3m»
II0JI0 TOCTATHOCTI Ta BIATIOBITHOCTI JIOKa31B, SIKI BUKOPUCTOBYIOTHCS ayJUTOPOM JIJIsI
MATBEPIKEHHS TBEPAXKEHb (PiHAHCOBOI 3BITHOCTI [1].

Ocob6nuBy yBary ayauTopy AOUUIBHO MNPUAUIITH OTPUMAaHHIO 30BHINIHIX Ta
HE3JIeKHUX ayIUTOPCHKUX J0Ka3iB, 30KpeMa iH(opmamii 3 oQIUIHHUX PEECTPIB,
MiATBEPKEHb OAHKIBCHKUX YCTAaHOB, 3BITIB HE3JICKHUX OIliHIOBa4iB. Taki mokasu, K
MPaBUJIO, MAIOTh BUIIUHA PIBEHb HAIIMHOCTI MOPIBHSIHO 3 BHYTPIMIHIMU TOKYMEHTaMHU
MiIPUEMCTBA Ta JIO3BOJISIOTh 3HU3WTH aydUTOPCHKHIA pU3HMK. BomHOUac cydacHa
MPAKTUKA CBIIYUTH TMPO 3POCTAHHS POyl NPOodEecitHOrO CyIHKEHHs ayauTopa MpH
OI[IHIIl SKOCT1 Ta JOCTATHOCTI OTPUMAaHUX J0Ka3iB, 0COOJMBO y BHUIAJKaX CKJIaTHUX
a00 HETUNOBHX oOmepalid 31 CTaTyTHUM KamitajioM. Lle 3ymMoBiIt0€ HEOOXiTHICTH
CHUCTEMHOTO TMOETHAHHS PI13HUX BUJIIB ayIMTOPCHKUX JIOKA31B 1 KPUTUYHOT OI[IHKH X
Ha/I1MHOCTI B KOHTEKCT] OLIIHEHUX PU3UKIB BUKPUBJICHHS.

YMmoBu 1mdpoBizaliii 00MIKOBUX 1 PEECTpAIliHUX MPOIECIB TAKOX BIUIMBAIOTH HA
MIXOMH /10 OTPUMAHHS! AYTTUTOPCHKIX JI0Ka3iB. BUKOpUCTAaHHS €IEKTPOHHHUX PEECTPIB,
IU(PPOBHUX TOKYMEHTIB 1 aBTOMAaTH30BAHUX OOJIIKOBUX CHUCTEM PO3IIUPIOE MOKIMBOCTI
aymaTopa Imoao aHamizy iHdopmariii, ame BogHOYAc MOTpPeOye OIMHKA HaIHHOCTI
1H(pOpMAaLIIITHUX CHCTEM Ta BHYTPIIIHIX KOHTPOJIB MIANPUEMCTBA. Y IIbOMY KOHTEKCTI
ayIUTOPChKI JOKa3W JAefail YacTime (POPMYIOThCS IIISXOM TOEAHAHHS TPATUITIHHUX
JTOKYMEHTAJTLHUX TIPOTICAYP 3 aHATITUIHUMHE Ta TPOIICAYPHUMH TeCTaMu KOHTpoJo. 1le
JI03BOJISIE TTIBUIIIMTH HAIIMHICTh OTPUMAHMX JIOKA31B 13a0€3MeYUTH OUTBIIT 00T PyHTOBaHE
MATBEPAKEHHS TBEPIKEHb (PIHAHCOBOI 3BITHOCTI IIO/I0 CTaTYyTHOI'O KaIiTaly.

Takum 4MHOM, Cy4acHi MiAXOAW A0 (QOPMYBaHHS ayIUTOPCHKHUX JOKa3iB MpHU
MepeBIpIll CTAaTYTHOTO KaIliTally CIPSMOBaHI Ha IMIJABUIIEHHS SKOCTI ayJUTOPCHKHUX
BHCHOBKIB TUISIXOM PH3HK-OPIEHTOBAHOTO ITiIXOAY, KOMILJIEKCHOTO BHUKOPHUCTAHHS
moxepen iHdopmartii Ta mpodeciitHoTo CyKeHHs ayauTopa. Lle 103Boise miIBUIIUTH
SKICTh ayIUTOPCHKUX BUCHOBKIB 1 3a0€3MEUUTH HAJCKHUN PIBEHb BIIEBHEHOCTI 11010
JTOCTOBIPHOCTI BIOOpaXeHHSI CTAaTYTHOTO KamiTaixy Yy (IHAHCOBIA 3BITHOCTI
MIPUEMCTBA.

CnHcoK BUKOPHUCTAHMUX JKepeJ
1. MiuikHapoAHi CTaHAAPTH KOHTPOIIO SKOCTi, ayauTy, OIJIAy, 1HIIONO HaJlaHHS
BIIEBHEHOCTI Ta CymyTHIX mocayr, BumanHs 2021 poky, uactuna [. URL:
https://www.mof.gov.ua/uk/international quality control standards quality manage
ment_audit review other assurance and related services-779
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IIPUDTU B IHTEPEPHOMY JIU3AHNHI:
BUJIU, CTUJIb TA IICUXOJIOI'TA

Marac Ouiena BosioaumupiBHa

3100yBay BUIIIOT OCBITH OAKaIaBPCHKOTO PIBHS

IlerpoBchka FOuiana PomaniBHa

K. apX., IOIIEHT

Kadenpa nuzaiiHy Ta OCHOB apXITEKTypH

Harmionanenuit yHiBepcuteT «JIbBIBChKA MOMITEXHIKa», YKpaiHa

AHoTamifg. Y CBITI Jqu3aiiH 1HTEp €py NOCITa€ OCOONMBE MICIE Y CTBOPEHI
€CTEeTUYHOTO, IPUBAOIUBOTO Ta KoM(opTHOTO cepenoBuiia. Tumorpadika — 1€ OIUH
13 B@XJIMUBHX €JIEMEHTIB O(QOPMJIEHHS MPOCTOPY, SKUA BUKOPUCTOBYETHCA 1
rpOMAJIChKHUX 3aKiianax, odicax, pecTopaHax, Mara3uHax y BUIVISAI HaBiramiitHUX
TaOIMYKaX, MOCTepax Ta JeKOpaTUBHUX Hamucax. Brano migiopanuii mipudT BIUTMBAE
Ha BIAYYTTS JIOAMHOIO NPOCTOPY Ta JAOAA€ NEBHY arMocdepy HNpUMILLIECHHIO,
MIJKPECTIoe CTUb Ta oro (opmy. Tomy nOCHIIHKEHHS TCUXOJOTii BUKOPUCTAHHS
mpudTiB, HOTO 3HAYEHHS B IHTEP €PI € AKTyaIbHUM Y Cy4YaCHOMY JTU3aiiHi.

KirouoBi caoBa: tumorpadika, mpudTH, AW3AWH I1HTEp €pYy, BIUIMB,
NICUXOEMOIIMHUN e(PEeKT, MPOEKTYBAaHHS 1HTEP €Y, MPOCTOPOBUIN TU3aiiH.

Mpudt — ue rpadiyHe moeaHAHHA 3HAKIB Ta OyKB, IO JTO3BOJISIE BioOpakaTh
JTYMKHU JTIIOIUHUA Yy TIpocTopi. Jlu3aiHepu AOCIIIKYIOTh BUKOPUCTAHHS Ta CIIOCOOU
opopmieHHss wmwpu@TiB, iX BIUIMBY Ha JIOAUHY Ta cepenouuie. Came ToMy
MPUAUIAETECS HAJIEKHA yBara TapMOHIMHOMY 1 BIAJOMy MO€AHAHHI MpUPTIB, iX
€CTETHYHIN BUPA3HOCTI Ta ()yHKIIIOHATBHOCTI.

Buau mpudris i ix BmuB: IllpudTtu i3 3aciukamu y auzaiiHi iHTEp €py
(GhOpMYIOTh MPOCTIP KJIACHYHUM, CTPUMAHUM Ta €JICTAaHTHUM. BOHM acoIlitoloThCs y
JOZIeH 13 TPAAULINHICTIO, HAAIMHICTIO Ta CTAOUIBHICTIO, TOMY iX BUKOPUCTOBYIOTHCS B
iHTEp €pax, A€ CTBOPIOIOTH aTtMocdepy JOBipH Ta HaAilHOCTI n0 Openmy. Jlaxi
mpud T JoOpe miaAXoAsITh i 6106110TeK, Kab1HETIB Ta IopuANYHUX ycTaHoB. LlpudTu
13 3aciuKkaMM TapMOHIWHO TMOEAHYIOTHCA 3 KIACHUHUMHU CTWISAMH, JE€PEB’STHUMU
ejeMeHTaMu a00 HelTpabHUMU Koibopamu. [Ipuknaau: Times New Roman, Georgia,
Bodoni, Garamond.

[IpsiMi BUTATHYTI MIpUPTH TOMOMArarOTh CTBOPUTHU BIAUYTTS CY4aCHOCTI Ta
opraHizoBaHOCTI. B iHTep ’epax nu3aiiHepu 4acTO BUKOPUCTOBYIOTH iX y KOMEPIIITHUX
MpPOCTOpax Ta MIHIMAIICTUYHUX TPHUMIMICHHSX, 7€ BaXJIMBO MEpPEAaTh YITKICTh 1
GbyHKIIOHANIBHICTh. Takl mpudTH AOJAIOTH PUTMY Y MOEAHAHHI 3 T€OMETPUYHUMHU
dbopmMamMHu Ta KOHTPACTHHUMH KoJbOpamMu. BoHH moOpe miaxonars s opOpMIICHHS
moypyMmiB Ta 0¢iciB, CIIOPTUBHHUX Ta TEXHOJOTIYHUX mpocTopiB. [Ipuknaau: Bebas
Neue, Montserrat, Raleway, Oswald, Nexa, Aileron, Intro, Gotham.
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CyBopi kBagparHi WIpUPTH B IHTEP €pl 30CEPEIHKYIOTh yBary Ha CEpHO3HICTb
npoctopy. BOHM BHKOPHUCTOBYIOTBCS B CYYaCHHX BHCTAaBKOBUX 3aiax, ado
1HAyCcTpianbHuX 1HTEp e€pax. L{i mpud T 1aroTh MOXKIHMBICTS BIIUYTH CTaOUIBHICTD T
YiKTy Oprasizaiiro poOOTH, TOMY iX BHUKOPHUCTOBYIOTH JJisI OiCHEC MPOCTOPIB, e
nepeaarTs 00pa3 HalIHHOCTI Ta MPOodeCciifHOCTI.

Hoxmi mprudTH BUKOPUCTOBYIOTH JUIS IIepeiadi BATOHYCHOCTI Ta KPEaTUBHOCTI,
CTBOpIOIOTH aTMocepy JIErKOCTi. IX 3aCTOCOBYIOThCS B z[eKopaumx CTiH, Yy
HaBiraninaux Hamucax. [Toxumi mpudTu 100pe MPOEKTyBaTH ISl IHTEP €PIB CANOHIB
Kpacu, OyTHKIB KBITIB Ta OJIATY, TBOPUUX CTyA1H. [Ipore HUMH HE BapTO pOOUTH HAMCH
TUTSI BEJIMKUX TEKCTOBUX OJIOKIB, BOHM 3HMKYIOTh YATAOCTHHICT 1 IEPEBAHTAXKYIOTh
CIIPUMHSATTA.

Oxpyrni  mpudTé  Aal0Th  JIFOAHHI BiI[‘{yTI/I armocepy  kompopty,
JPYXemoOHOCTI. IX BapTo BUKOPUCTOBYBaTH B iHTEp’€pax, IO OPIEHTYIOTHCA Ha
CiMEliHy ayIuTOpif0, AWTSIYI KIMHATH 1 KpearuBHI mpoctopu. Jlami mpudtu
TapMOHINHO TIOETHYIOTHCSA 3 M SIKHUMHU (opMaMu MeOJIiB Ta MPUMIMICHHIX Y TETTUX
KoJibopax. [Ipu 3acTtocyBaHHI WX MIPUQPTIB MPOCTIP BUMIANAE OLIBIIT MPOCTOPUM 1
xoMpoptuuM. [lpuxmamu: Helvetica Rounded, Proxima Nova Rounded, Circular,
Avenir Next Rounded, Varela Round, Gotham Rounded, Quicksand, Roboto Rounded.

PykonucHi wmpupTH MOIAKPECTIOOTh 1HJIMBIAYaldbHICTh Ta YHIKAJIbHICTb
MIPOCTOPY, JAOAAIOTH TEIUIa, TBOPUOCTI Ta emoiriitHocTi. Haiikpamie vy mpudramu
pOOUTH HAIMCH Ha CTiHAaX, BHBICKax, BUKOPHUCTOBYIOTH iX JUISI KOPOTKHUX (pa3, TOMY
1110 BOHHM € CKJIaHUMH JIJIs YUTAHHS. X BUKOPHCTOBYIOTH Y Kade, CTY/isfX, KPeaTUBHUX
npoctopax. [Ipuxmaau: Lucida Script, Lobster, Zapfino.

JlexopatuBHI MPUGPTH 3aCTOCOBYIOTH JI SICKPABOTO Bi3yaJbHOTO AaKICHTY Y
npoctopi. BoHH yTBOpIOIOTH YHIKaJbHUN CTHIJIb MPUMIIIEHHS, IMiJIKPECIIOI0Th HOTo
JV3alH Ta pO6JI${TB #oro OinbII BUpasHUM. JIekopaTHBHI WPU(TH JOAAIOTH IHTEP €pam
TEMAaTUYHOCTi, poOIATh AKLUEHTH HA CTiHAaX. IX He BapTO BMKOPHCTOBYBATH MJIf
BEJIMKUX TEKCTIB, I0Ope BUMISANAIOTH JIMIIE, SIK €JIEMEHT CTHIi3alii, MigouparoTh
BIJIMIOBITHO 10 3araJIbHOI 1/1€1 1HTEp €pYy.

Buxopucranns mpudriB y HaBiramii ta aexopi inrep’epy. Tunorpadika sk
eJIEMEHT JIEKOPATUBHOI0 0(popMJIEHHSI TPOCTOPY.

Hagirarrist — € oqHUM 13 KJIFOYOBHM €JIEMEHTOM IIPOCTOPY. Y TPOMAJAChKUX MICIISIX
mpudTH T0TIOMaraloTh OPIEHTYBAaTUCS Ta 3HAXOIUTH HeoOxigHy iHdopmarliito. Came
TOMY €()eKTHBHE BUKOPUCTAHHS THMOTPA(IKHA € HAI3BUYANHO BAXKIIUBUM €IIEMEHTOM
NU3aiiHy, KU 3MEHIIy€ HABAaHTAXKEHHA Ta MOKpaIlye nepedyBanHs y rnpoctopi. s
OPUMHATTS PILIEHHS PO PYyX JIIOAU OPIEHTYIOTHCS HAa HaBIralliiiHI €JIEeMEHTH, TOMY
BOHU MOBHHHI OyTH 4MTaOEThHUMH, KOHTPACHUMHU 1 TIPOCTUMHU 3a (HOPMOIO, TAKOXK
OepeThes 10 YBaru iHTEpBaJIM MK CUMBOJIaMHU, TOBILMHA Ta po3Mip JiTep. B ymoBax
pyXy Haiikpamie 4uTaroThcsi mpudtu 6e3 3acidok. Hairarmiss 3HaYHOIO MipOIO
0a3yeTbcs HAa MPUHIMIIAX, 3aKafeHux bayxay3om.

Hagiramiss He enuHuil eneMeHT TUnorpadiku, ii TaKOX BUKOPUCTOBYIOTH ISt
JeKkopy iHTep’epy. Pi3HI TEKCTOBI HAMMCH MOXXYTh BUKOPUCTOBYBATH JIJISI CTBOPEHHS
NEeBHO1 aTMoc(hepu, TaKoXK BUCTyNaTH JJIg aKUEHTY Ha TOM YM 1HIIMK mpeaMert, abo
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MPOCTO MIATPUMYBATHU 3arayibHUM CTwiIb mpoctopy. Llo6 cTBOpUTH YyHIKAJIBHMI
HacTpii abo0 MIAKPECIUTH OCHOBHY (YHKI[II0O NPUMILIEHHS JJis 30HYBaHHS
BUKOPHUCTOBYIOTh BEJIMKI HACTIHHI HANUCH, JITEpPaTypHI KOMIIO3WIIi Ta I[UTaTH.
[Ipud T MOXYTh BUKJIUKATH Pi3HI €MOIII1 y JIIO/CH, OJTHI 34aTHI BIATBOPUTU MUHYJIE,
1HIIII ACOLIIOIOTHCS 13 CYYaCHICTIO Ta TPAAHIIHHICTIO.

Tunorpadika gornomarae nepenaTu 1IEGHTUYHICTh IPOCTOPY, MOTO YHIKAIBbHICTD,
XapakTep, KyJIbTypHUI KOHTEKCT Ta MPU3HAYEHHS, BUKOHY€E HE Juiie iHhopMalliiiHy
¢byHKIII0, a 1 MPOCTOPOBO-ECTETUYHY, CaM€ TOMY BOHAa € BaXKIMBOIO CKJIAJOBOIO
au3aiiHy. Skmo rpamMoTrHo miaiOpaTd WpUPTH, TO MIABUILYETHCS 3pPYYHICTD
KOPUCTYBaHHSI MPOCTOPOM, MOKPAIIYETHCSI KOMYHIKallisi Ta (QOpPMYIOTbCA ILUTICHUN
Bi3yaJIbHUI 00pa3.

[IpoexkTyBaHHd HaBiramii — L€ CUCTEMHUM MIIX1A, A€ Au3aiiH, rpadika Ta
MOBE/IHKA KOPUCTyBaua IIOBUHHI B3a€EMOAISTH MK coboro. JloOpe mpomymaHwmii
JU3aiiH 3MEHIIIYE€ MOXKJIMBICTh MOMWJIOK 1 JOTIOMAarae JIOHUHI JIETKO 3HAXOIUTH
noTpiOHI MapmpyTH. BakIMBHUMHM TpPUHIUNAMH HU3aiHY € YiTKE BUKOPUCTAHHS
HaBiraiii, 30HYBaHHS IPOCTOPY Ta pO3MIIICHHS 1HGOPMAIIHHUX EJIEMEHTIB Yy
HEOOXITHMX 30HaX MpHUMIilIeHb. Y  Tunorpadimi BeNIMKEe 3HAYCHHS NPUAUISIOTH
KOJIbOpaM 1 CHUMBOJIaM, $IKI TOBHHHI OyTH 3pO3YyMIUIUMH, KOHTPAaCTHUMH Ta
yHIBepcaJbHUMU. Takok OOOB’SI3KOBO MOTPIOHO OPIEHTYBaTHCS Ha pPIi3HI BIKOBI
KaTeropii KOPUCTyBaviB, Ha JIIOJEH 3 OOMEKCHUMH MOXIHUBOCTSIMH Ta OOMEKECHUM
COPUMHSTTSIM, MPOCTIP NOBUHEH OYyTH TOCTYIHUM 1 KOM(DOPTHUM JIJISl BCIX.

IHoennanusa WpU@TIB 3 KOJIHLOPAMH Ta MaTepiajamMu iHTep’ epy.

Ha BizyanbHy npuBabIuBICTh CEPEIOBHINA, HOTO (DYHKITIOHATBHICTD Ta 3PYYHICTh
JUTsl KOPUCTYBauiB, BIUIMBAIOTH HE JIMIIE WPUQPTH, a i iX MOeaHAHHS 3 KOoJbopaMu. Bee
pa3oM Iie MPUBEPTAE YBAry YCIX OTOUYIOUHX Ta MiABUIIY€E YUTAOCIBHICTH Y IPOCTOPI.
JlocaimKeHHSIMHU JOBEEHOI0, 110 Pi3H1 KOJIbOPY BUKJIMKAIOTh Y HAC TIEBHI acolliailii Ta
emouii. Jlo mpuknamy, 4epBOHUI KOJip MpPUBEPTA€E yBary, BUKJIHKA€ aKTUBHICTH Ta
MOYYTTS TEPMIHOBOCTI 1 HMIBHJIKOCTI, MOr0 MOXKHA 3acTOCYyBaTH JJisd aKIICHTIB Ta
BAXJIMBUX cHUrHajiiB. CHUHIA KOJIp — L€ CHOKIA, HAgidHICTh Ta MNpOQECIiHICTb,
HaWKpalie miIX0AuTh IS JUIOBUX 1 TPOMAJChKUX iHTEp €piB. JKOBTHI BHKIMKAE y
JrONlel BiAUYTTS ONTHUMI3MY Ta PagoOCTi, IPUBEPTAE yBary, MOMYISPHUA y JUTSIUNX
MarasuHax, 3aKjajax, J€ BiABIIyBadl HACOJIOKYIOTbCS KOKXKHHM MOMEHTOM
nepeOyBanHs. [lomapanyeBuil moeiHye y co01 €HEeprito Ta MO3UTUB, PUBEPTAE YBary,
HaAOUTBII MOMYJSIPHUM y 3aKiIaiaX XapuyBaHHs. 3eJICHHUM — 1€ acolliallis 3 MPUPOIOI0,
370pOB’SIM Ta HaTypaJIbHICTIO, BApPTO BUKOPUCTOBYBATH y MEIWYHHUX Ta HaBUaJIbHUX
3aKiIaiax.

VY crarti «CTpareriyie BUKOPHUCTAHHS KOJbOPY B €KOJIOTTYHOMY TpadidHOMYy
JU3aiHDY KOJIIp — L€ IHCTPYMEHT KOMYHIKallii 3 JIIoJuHOI0. BiH pomomarae mBHIKO
OpIEHTYBATHUCA, BUIUISIE BAXKIUBI €JIEMEHTH Ta B3a€MOJII€ 3 HABIraIie. Y mMpoCcTOpUX
NPUMIIICHHSIX, KOJIbOPOB1 AaKIEHTH AW3aiHEpH MOXKYTh BUKOPUCTOBYBATH IS
30HyBaHHs a0o HaBiramii. Pazom komip Ta mpudt, nokpailye BUAUMICTb TEKCTY Ta
JOTIOMara€e TOMITUTH WOro Ha pi3Hid Biactadi. OTXe, NpaBUIbHE IOETHAHHS
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3a0e3neunTh (PYHKIIIOHAIBHICTh, €CTETHKY NpocTopy Ta cdopmye armochepy
BIJIMOBITHO /10 TIPU3HAYEHHS MPUMIIIEHHS.

BaxnuBuMm € moegHaHHs mpudTy 3 PI3HUMH TEKCTypaMH Ta Marepiajiamu,
OCKUJIBKM 1€ TaKOX BIUIMBA€ Ha YWUTAOENbHICTH Ta €CTeTHuYHICTh. Hampukinan,
HEeprKaBilova CTallb HAWKpaIle MOeAHY€ETHCS 3 TeOMETPUIHUMU IpudTamu 6e3 3aCioK.
AKpuin — 1€ [IajJKa TOBEPXHS, IO MMAXOAUTh JUIS HaBITAIlIHHUX CXeM Y
MIHIMAJIICTUYHUX 1HTEP €pax. JlepeBo Moke 3HMKYBATH KOHTPACTHICTh, TOMY IIPUPTH
CEPeNHbOI TOBIIMHU 3 MPOCTUMH (HOPMAMH JOMOMOXKYTh 30€pErTH YUTa0eNbHICTh 1
BI3yaJIbHO BUAUIATUMYThCS.

BucnoBku. Hpudt 1e e Tipku npo cnocid nepegadi indopmarii, a i mikaBui
IHCTPYMEHT y JIM3aliHi, BiH BIJIMBA€ HA €MOIIiI0, COPUUHATTA Ta (PYHKIIOHAIBHICTH
npoctopy. Buau mpudris GopMyroTh XapakTep Ta CIPUUHATTS TEKCTY, B1I0OPAKaIOTh
OCOONMBICTH OpeHmy. Y mAu3aiiHi 1HTEp’€py, MpaBWIbHE TNOETHAHHS PUPTY 3
KOJIbOPOM Ta MarepiajioM GOpMyIOTh YMUTAOEIBHICTh Ta €CTETUKY cepenoBuiia. Pazom
MOETHAHHS IMX TPHOX €JIEeMEHTIB GopMye IUTICHUN Ta (DYHKIIOHATBLHUN TMPOCTIp,
ToMy IpUQT 1€ HE TUIBKU CcIocid mepeaaru iHGOpMaIliio, a i BAXKIUBUN €IEMEHT
CY4acHOTO H3aifHy 1HTep €piB.
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METO/JIUKHU TEHEPALIT KOHLENTY B JU3AMHI

JleBaguuii Ouiexkcanap MukoJsiaiioBu4

HapOJHUN XYJI0KHUK Y Kpainu, mpodecop
Beprynosa Harauisa CepriiBHa

KaHIUAaT MUCTEIITBO3HABCTBA, JIOICHT,

3aBigyBau kadeapu «Juzaiiny ta 3D-MoaentoBaHHDY
KopmynoBa Kcenist BajienTuHiBHA

3100yBayKa BUIIOI OCBITH 0aKkagaBpChbKOTO PiBHSA
XapKiBChKHI HAI[IOHAILHUN YHIBEPCUTET

MICBKOT'O TOCIIOJapCTBA

imeni O. M. beketoBa, Ykpaina

AHoTauis. Y cTarTi JOCTKEHO METOAMKU T'eHepallli KOHIENTYy B AWU3aiiHi sK
KJIIOUOBUU eTall MPOEKTHOI MisUIBHOCTI, [0 BHU3HAYa€ 1AEHHO-CMUCIOBY Ta
(yHKI10HaJIBbHO-BI3yaJbHy OCHOBY JIM3allHEPCHKOTO pilleHHS. PO3MIsIHYTO KOHLIENT
SK pe3yJbTaT MOE€JHAHHS aHATITHYHOTO Ta KPEaTUBHOTO MHCIJIECHHS, C(OOPMOBAHUH Y
MpoIIect 1/1earlii, CHHTE3y Ta MepeBipKU NPOeKTHUX Tinote3. [IpoananizoBaHo cy4acHi
HayKOBI ITIIXO/TU JIO TeHepallii KOHIIEITIB, 30KpeMa Tn3aiiH-MHUCIICHHS, aCOIlIaTUBHI Ta
MeTaOpUUHi METOAHM, MO3KOBHH IITypM, Mopdoioriunuii anami3z, TRIZ 1
au3aiHepchbki  eBpUCTUKA. OOTpyHTOBAHO JIOIUIBHICTH 1HTErpaii 3a3HaueHUX
METOJIUK y IUTICHUM TPOEKTHUM MPOIEC 13 BUKOPUCTAHHSM IMPOTOTUITYBAHHS Ta
TECTyBaHHs. 3pO0JIEHO BHCHOBOK, III0 CHUCTEMHE 3aCTOCYBaHHS METOAMK TeHeparlil
KOHIICTITY ~ COpUsiE  MIiJBUIIEHHIO  AKOCTi, IUIICHOCTI Ta OOTpyHTOBAHOCTI
IU3alHEPChKUX PIIIEHb Y CYYaCHOMY AW3aiHI.

Kuro4uoBi ciioBa: reHeparlis KOHIENTY; ieallis; AU3aiH-MUCICHHS; METOIUKH
NW3alHYy; TPOEKTYBAHHS.

VY cyyacHOMy Au3aiiHl IPOLIEC CTBOPEHHSI MPOEKTHOTO PIIIEHHS Jie/1alll OlIbIne
Ha0yBa€ pUC CUCTEMHOI, JOCTIIHHUIILKOI AISUTBHOCTI, B MEXKaxX SIKOT KIFOUOBY POJIb
BiJlirpae opMyBaHHs KoHLENTy. KOHUENT y qu3aifHl po3riasgacThes K y3araibHeHa
17ICITHO-CMHCITOBA MOJIeTh MalOyTHROTO 00’€kTa abo0 CHCTEMH, IO TIOETHYE
(yHKITIOHATIBHI, ©CTETHYHI, €MOIiHI Ta COIIOKYJbTYpHI acHeKTH MNpoekTy. BiH
BHUCTYIIA€ 1HTEJICKTYyAIBHUM SAPOM IU3aHEPCHKOTO PIMIEHHS, BU3HAYAIOYH JIOTIKY
(GhOpMOYTBOPEHHSI, MPUHIIUIIKA B3a€EMOJIi 3 KOPUCTYBauyeM Ta 3arajlbHUN XapakTep
Bi3yaJbHOI MOBH. Y HAyKOBHX 1 MPUKIATHUX JOCHIIKCHHIX HArOJIOIIyEThCS, IO
AKICTh JHU3AaHHEPCHKOTO PE3yJbTaTy 3HAYHOIO MIPOI0 3aJIeKUTh HE BIJ OKPEMHUX
dhopMaTbHUX MPUIOMIB, a BIT IIIJIICHOCTI Ta OOIPYHTOBAHOCTI KOHIIETITY, SKUH JICKUTh
B OCHOBI ITPO€EKTYBaHHS [1].
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VY Mexax cyyacHUX MiJIXO/IB J10 AU3alHY KOHLENT HE PO3IJISIA€ThCS K CIIOHTaHHA
11ed 200 CyTO IHTYITUBHUHM NPOAYKT TBOpUOCTi. HaBmaku, BiH (hOpMy€ThCs B pe3yJibTaTi
MO€IHAHHS AHATITUYHOTO MUCIIEHHSL, JOCIIHULBKUX METO/IB Ta KPEaTUBHUX MPAKTHUK.
30kpema, y mapagurmi Ju3aiiH-MUCICHHS KOHIIETIT TIOCTa€E sIK TioTe3a MIoA0 Cnocol0y
BUDIIICHHS TMEBHOI NpoOJeMH KOpUCTyBaua, fKa MUIAra€ TMEpeBIpIl UITXOM
MPOTOTHITYBAaHHS Ta TECTyBaHHs. Takud MMIXiA J03BOJISIE PO3IJISAAATH TEHEpaIliio
KOHIIENTY K IMPOLEC MOCTYNMOBOI KOHKpETH3alli 1/1ed, 10 0a3yeTbcsd Ha EMIIPUYHHUX
JIAHWX, IHTEPITPETaIlii KOHTEKCTY Ta pediiekcii OTpuMaHuX pe3ysIbTaTiB.

Hayxkogi nocmiikeHHs y cdepi Au3aiHepChKOi JISUTBHOCTI MiIKPECTIOI0Th, 1110 €Tall
KOHIIENIT-TEHEpallii € OJHMM 13 HaWUCKIAIHIIMX 1 BOJHOYAC HAWBAKIMBINIMX Y
npoekTHOMY mporieci. CaMe Ha 1IbOMY €Talll Ju3aiiHep 31HCHIOE TIepexi Bl aHATi3y
poOJIeMHOI cUTyalii 10 (QOpMyBaHHS HampsiMIB MOXJIMBHUX pimieHb. [Ipu npomy
MUCJIEHHSI JIOCBIITUYEHHUX JU3alHEPIB BIAPI3HAETHCS 3MATHICTIO CTPYKTYpYyBaTH 1Jef,
BUOKPEMJIIOBATH KJIFOYOBI MPUHIMIM Ta CHHTE3YBaTH iX Yy LUIICHI KOHIENTyallbH1
MOJIeNi, TOMI SIK MEHINI JIOCBIIYEHI YYaCHUKH TIPOIECY YaCTO 30CEPE/DKYIOTHCS Ha
OoKpeMuXx (hopMaIbHUX XapaKTEepUCTHKaX 0e3 HaJIe)KHOTO CMUCIIOBOTO y3arajibHeHHS [2].

MeTtoauku reHeparii KOHIENTY B JU3aifHI MOKHA PO3TJISIIATH SIK IHCTPYMEHTH
KEpYBaHHS TBOPYHMM IPOLIECOM, IO JO3BOJSAIOTH LUJIECHPSIMOBAHO PO3LIMPIOBATH
1oJIe 11ei Ta 3A1MCHIOBATH 1X MOJaibIIMK BIAOIp. Y HAyKOBIH JiTeparypi 3a3BUYAil
BUJIJISIIOTh JTMBEPTEHTHI METOJH, CHPSMOBaHI Ha MaKCHUMaJIbHE PO3IIMPEHHS
KUTIBKOCT1 MOXJIMBUX PIllI€Hb, Ta KOHBEPI€HTHI METOJH, OPIEHTOBAaHI Ha iX aHali3,
KOMOiIHyBaHHsI Ta orfiHtoBaHHs [3]. Jlo HalO1IBIIT MOMUPEHUX AUBEPTCHTHUX METOIIB
HaJie)KaTh MO3KOBHH IITYpPM, acOIllaTUBHI TEXHIKM Ta MOpQoJioriyHui aHaii3. Bonu
JI03BOJIAIOTh BUHTH 32 MEXI CTEPEOTHITHOTO MHCIEHHS Ta CPOPMYBATH IIMPOKHIA
CIEKTP MOYATKOBHX 17IeH, K1 3T0JIOM MOXYTh OyTH TpaHC(POPMOBaHI Y KOHIIEIITH.

Mo3koBuil mTypM 1 Horo Moaugikaiii 3aCTOCOBYIOThCS SIK 3aci0 IIBUAKOT
reHeparii iei y rpynosiii aGo inguBinxyansHiit po6oti. Moro epexTHBHICTS MONATAE Y
THUMYaCOBOMY 3HSTTI KPUTUYHOI OLIHKHK Ta 3a0XOYEHHI HECTAaHJAAPTHUX MPOMO3UIIIH.
OpnHak HayKOBI JOCIIXKEHHS! MIIKPECIIOTh, 110 0€3 MOAANBIIOI CTPYKTypHU3allii Ta
CUHTE3Y pe3yIbTaT MO3KOBOIO IITYPMY 3aIMILAIOTHCA (parMEHTAPHUMHU 1 HE 3aBKIAU
TpaHCPOPMYIOThCA Y MOBHOIIHHI KOHULENTYyalbH1 pimeHHs [4]. Came ToMy aaHui
METOJI JOIIBHO TIOEIHYBATH 3 IHITUMHU 1HCTPYMEHTAMH, 10 3a0€3MeUyI0Th JIOT1YHY
opraHizariro 1eu.

AcormiatuBH1 Ta MeTaQOpHUHI METOAN BIAIrParOTh OCOOIMBO BaXIJIWBY POJIb Y
JTU3aMHEPChKUX MPAKTHKAX, OCKUIBKK JTU3alH Omepye He Julle (yHKIIOHATbHUMU
napaMmeTpami, a i o0pazaMu, CHMBOJIAMH Ta EMOIITHIMH 3HAa4eHHAMU. DOpMyBaHHS
aCOIlIaTUBHUX PSJiB, BUKOPHUCTaHHS MeTadop 1 aHAJOTIA JO3BOJIIE IEPEBECTU
abCTpakTHI 1J1e1 y Bi3yaJIbHO Ta CMHUCJIOBO HacuyeHl koHuenTH. Yepez meradopy
nu3aifHep (HopMy€e TPUHITUITN KOMIIO3UIlli, pPUTMY, B3a€EMO/Iil Ta MaTepiaJbHOCTI, 0
HaJaJll BU3HAYAIOTh XapaKTep YChOro MPOEKTY.

Mopdosoriuyuuii aHaIi3 po3TIIsIa€Thes K OANH 13 HAHOUTbII CHCTEMHUX METO/TIB
reHepariii KoHnenTis. Moro cyTh momsrae y JIeKOMIIO3MIL HpoGneMH Ha OKpemi
napaMeTpu Ta BapiaHTH iX peaizaiii 3 MOJAJbIIUM KOMOIHYBaHHSIM MOXJIMBUX
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pimenb. Takuil MAXIA  JIO3BOJISIE  JOCHIDKYBAaTH HETPUBIAIbHI  IOEJTHAHHS
XapaKTEPUCTUK 1 3MEHITY€E 3aJICKHICTh BIJ] IHTYITUBHOT'O HATXHEHHS. Y TOCIIKEHHSIX
3 Teopii MPOEKTyBaHHS MOPQOJIOTIYHHI aHaji3 4acTO TOPIBHIOETHCS 3 MO3KOBHUM
mrypMoM 1 TRIZ sk wmerton, mo 3abe3medye OUIbIIY CTPYKTYPOBAHICTH 1
KOHTPOJIbOBaHICTh MPOIECY KOHIENT-reHeparii [5].

OxkpeMe Miciie cepei METOJIMK reHeparlii koHuenty mocigae TRIZ — Teopis
PO3B’s13aHHS BUHAXITHUIIEKMX 3a7a4. [i 3acToCyBaHHs y AM3aliHi OB’ A3aHe 3 poOOTOIO
HaJl CYNEpPEeYHOCTSIMHU, KOJIM IIPOEKTHE pIIMICHHS Ma€ OJHOYACHO BiANMOBIIATH
B3a€EMOBHUKJIIOYHUM BuMoraM. TRIZ mporonye cucremy NpUHIUIIB 1 MPUAOMIB, 1O
J03BOJISIFOTH 3HAXOIUTH HECTAaHAAPTHI PIICHHS Yepe3 YCYHEeHHs a0 TpaHchopMaIllio
cynepeurocteil. [TopiBHsUIBHI JOCHTIKEHHS MOKa3yoTh, 1o TRIZ, mopdonoriunumii
aHaJi3 1 MO3KOBHI IITYPM MarOTh CILJIbHI 3aKOHOMIPHOCTI, oiHaK TRIZ Biapi3HsA€eThCA
O1UJIBIII YITKOIO JIOTIKOIO TMOIIYKY Ta OPIEHTAIIIEI0 HA THHOBAIIWHICTD [4].

VY cy4acHHX JOCHTIDKEHHIX TaKOXK 3pOCTa€ iHTEPEC A0 NN3aMHEPCHKUX €BPUCTHUK
AK 3aco0y MIATPUMKH TeHepallii KOHIENTIiB. EBPUCTUKM pO3TISAAIOTHCA  SIK
y3arajibHeH1 “mijika3ku’ abo narepHu Tpancopmaiiii 00’ exTa, siKi CIPUSIOTh BUXOTY
32 MEXI 3BHYHHUX pilleHb. EMMOipUyHi JOCHUKEHHS MIATBEPIXKYIOTh, IO
BUKOPUCTAHHS €BPUCTUK MOXKE MO3UTHUBHO BIUIMBATH SIK HAa KIJIBKICTh, TaK 1 HA SKICTh
KOHIIENTIB, 0COOJIMBO B yMOBax 0OMEXKEHOro yacy abo TBOpUOi cTarsaiiii [6].

[IpakTuuHe 3acTocyBaHHS METOJMK T€Hepallii KOHIIENTY B JAU3aiiHi mepeadadae
iX IHTerpaiiio y LUIICHUA NpOeKTHUN mpouec. HalOiabm e(heKTUBHOI BBAXAETHCS
MOCIIOBHICTb, 3@ SKOi MOYaTkoBe (OPMYIIIOBAHHS MPOOJIEMH Ta KPUTEPIiB OLIHKH
nepeaye TUBEPreHTHIN (a3l reHeparlii ied, a pe3yiabrar 1ie€i (a3 miagarThes
MOTAJIBIIIOMY CHHTE3Y, TPOTOTUITYBAaHHIO Ta TECTyBaHHIO. [I[poToTHIyBaHHS Bimirpae
KIIOUOBY POJIb Yy TEpeBiplll KOHIENTY, OCKUIBKA JO3BOJIAE€ OIIHUTH HOTO
KUTTE3IATHICTD Y peaibHOMY a00 3MO/IeIbOBAHOMY KOHTEKCT1 BUKOpucTanus [1], [7].
TakuMm YWHOM, KOHIIENT TOCTA€ HE SK 3aBEPIICHWN aOCTpakTHHHA 3aayM, a SK
pPe3yIbTAT ITEPATUBHOIO MPOIECY, BIAKPUTOTO 10 3MiH 1 YTOUHCHbD.

OTxe, METONMKM TeHepalli KOHIENTy B JAM3alHI € IHCTPYMEHTaMH
cUCTeMaTHu3aIlli TBOpYOi ISNIBHOCTI, IO J03BOJISIOTH MOEIHYBATH KPEATHBHICTH 3
AHANITUYHUM MMCIEHHSM. IX 3acTOCyBaHHS crpuse ()OPMYBAHHIO LTiCHUX,
apryMEHTOBaHUX 1 (YHKIIOHATFHO BHIPABAAHUX JIU3AWHEPCHKUX pillleHb. Y
CyYyaCHHX YMOBaX 3pOCTar04yoi CKJIAJHOCTI MPOEKTHHUX 3aJad camMe METOJUYHO
OOTPYHTOBaHMM MIiAXiJ 1O TeHeparii KOHIENTy 3a0e3mnedye MiABUIICHHS SKOCTI
JU3aifHy Ta HOTO0 BIAMOBIAHICTH PeaIbHUM MOTpedaM KOPUCTYBAYiB 1 CyCIUIbCTBA.
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XYIOKHSA OCBITA B YMOBAX BOEHHOI TPABMU:
TPAHC®OPMAIISA IJIACTUYHOI MOBH

CTYAEHTCBKUX POBIT
Xapuenko Boroaumup
JOLICHT
Kadenpa nuzaitny
Slnancbkuii AHapii
npodecop

Kadenpa xuBonucy ta KOMIO3HIIi1

I'purop’es Cepriii

CTapIINi BUKJIaa4

Kadenpa rpadiuanx mMucrents

HamionansHa akazneMist 00pa3oTBOPYOro MUCTEITBA 1 apXITEKTYpPH
Ykpaina

AHoOTaNIA

VY Te3ax mpoaHalli30BaHO BIUIMB BOEHHOI TPaBMHU Ha XYJIOXKHIO OCBITY Ha PiBHI
TpaHc@opMmallii XyJ0KHROTO MUCJICHHS 3/100yBayiB Ta 3MiH y iXHii Bi3yajbH1A MOBI.
Ha ocHOBI megarorigyHoro CIOCTEPEKEHHsI 1 CHCTEMAaTUYHOTO aHalli3y HaBUYaJbHUX
poOIT 3aikcOBaHO CTIMKY TEHICHIIIIO YHHKAHHS MPSIMUX BOEHHUX CIOXKETIB —
300pakeHb pyHHYBaHb, BTPAT 1 TPABMAaTUYHUX MOA1M — MPH OJTHOYACHIH MTPUCYTHOCTI
I[bOTO JIOCBIAY Y CTPYKTYP1 XyA0KHBOTO BUCIOBIIOBAHHS.

21


https://doi.org/10.1017/pds.2022.185
https://doi.org/10.1016/j.destud.2015.06.005
https://doi.org/10.1016/j.destud.2015.04.004
https://doi.org/10.1016/j.destud.2016.05.001
https://doi.org/10.1016/j.destud.2019.07.002
https://doi.org/10.70286/eoss-06.04.2026.002.21-26

Proceedings of the 8™ International Scientific and Practical Conference
ZD EUROPEAN OPEN "Global Directions in Scientific Research and Technological Development"
jF7 SCIENCE SPACE April 6-8, 2026, Valencia, Spain
I —— ]

[Tokazano, 110 TpaBMaTUYHUN JOCBIJ MPOSIBISETHCS  OMOCEPEIKOBAHO,
Hacammepen y (QOopMalbHUX XapaKTEPUCTUKaX pOOIT: KOJOPHUCTHIll, TOHAJIBHUX
CHIBBIIHOIIIEHHSX, CTYMEHI y3araJbHeHHS (OpMH Ta eMOIliiHOMYy pericTpi. Y
HaBYAJIBHUX POOOTax, HE3aJEKHO BIJ TEMH, NEPEBAKAIOTh MPUTITYIIEHI KOJIbOPOBI
pIllIEHHS, 3HUXKYETHCS KOHTPACTHICTh 1 CBITJIOBA BIAKPHUTICTH, YCKJIAJIHIOETHCS
TOHaJIbHAa opradizailis. Lle cBiIUuTh Ipo 3MIMICHHS aKIEHTY i3 300pakyBajbHOTO
3MICTY Ha OpraHi3auiio XyJI0XKHbOI (POpMHU, /i€ KOJIIP 1 TOH (PYHKIIOHYIOTh SIK HOCIi
BHYTPIIIHHOTO CTaHY aBTOPA.

OOrpyHTOBaHO AOLUIBHICTh 30€PEKEHHS aKaJeMIYHUX METOJ/IB HaBUaHHS SIK
cTabuTbHOI MpodeciiHOi OCHOBU. BomHOYAC YTOYHIOETHCS TMENAroridyHa IMO3UITIS
BUKJIa/laya: BIIMOBA BiJl HOPMATUBHOTO PETYyJIFOBAaHHS €MOIIIITHOTO pericTpy (30kpema
BUMOI' JI0 SICKPABOCTI YW JEKOPaTUBHOI HACHYEHOCTI KOJbOpPY) Ta BpaxXyBaHHS
1HMBITyaJIbHOTO CTaHy CTYJ/ICHTA SIK YUHHUKA (POPMYBaHHS XyA0KHBOT MOBHU. Takuii
X1 TO3BOJISIE TOEHATH aKaJeMiuH1 KPUTEpli OIIHIOBAHHS 3 peaIbHUM JIOCB1IOM
3100yBadiB 1 MOTpeOye KOpeKIlii crmocoOiB IHTEpIpeTallii HABYaIbHOTO PE3yJIbTATY.

KirouoBi ciaoBa XyJoxkHs OCBITa, BOEHHa TpaBMa, IJIaCTHYHA MOBA,
KOJIOPUCTHKA, TOHAIBHI BITHOIIICHHS, XyI0KHE MHUCIICHHS, MTeJarorika MUCTEITBA

BBenenns

IToBHOMacmTabHa BiiiHa (POpMy€e HOBUI KOHTEKCT (PYHKIIOHYBAHHS XyI0XKHBOT
OCBITH, 110 BIUTMBAE HE JIUIIIE HA OpraHi3aIliio HABYAILHOTO MPOIIECY, a i Ha BHYTPIIIHI
MEXaHI3MHU XYyJI0KHBOTO MHUCJIEHHS 3/100yBayiB. OCBITHE cepenoBuIlle (PYHKIIIOHYE B
yMOBax TMOCTIHOI Hampyru, 1€ OCOOUCTHH JOCBIJ CTYAEHTIB Oe3mocepenHbo
MOB’SI3aHUM 13 TPaBMAaTUYHUMHU MOAISIMHU, IO IMO3HAYAETHCA HA XapakTepl iXHbOT
TBOPYOI JISIIBHOCTI Ta COC00aX XyJ0KHbOI'O BUCIIOBIIFOBAHHS.

VY nemaroriuHii mpakTUill (IKCYETHCS PO3XOHKEHHS MK 3a1aHOI0 TEMaTHUKOKO
HaBYaJIbHUX 3aBJIaHb 1 XapaKTEPOM XYIOKHIX pilieHb cTyAeHTIB. [lonpu opieHTallio
nporpamMu  Ha (opMmyBaHHS TPODECIHHNX HABUYOK, pE3yJIbTaTH BUKOHAHHS
JEMOHCTPYIOTh 3MIIIEHHS €eMOLIIMHOT0 Ta TOHAJIbHO-KOJIOPUCTUYHOTIO JIaay poOiT, 110
HE 3aBX/I1 KOPEIOE 3 TOCTaBICHUMH HaBYAIBHUMH 33]]Ja4aMy 1 BUMAarae J0JJaTKOBOTO
OCMHUCJIEHHS 3 OOKY BHKJIa/1aua.

Ile po3xomkeHHs BUSBISE 3MIHY CIOCOOIB poOOTH 3 JOCBIIOM: Bia MHpsiMOT
Bi3yasizallii A0 WOro BKJIIOYEHHS y CTPYKTYPY XYyJIOXKHBOTO PIIICHHS Ha pPiBHI
dbopmanbHUX 3ac00iB. Y IIbOMY KOHTEKCTI OCOOJMBOrO 3HaUCHHsI HaOyBae aHalli3 HE
JMIIe 300pa)KyBaJIbHOTO PIBHS, a ¥ (OpMaNbHO-TUIACTUYHOI OpraHi3ailii TBOpYy SK
HOCIS 3MICTY, i€ B3a€EMO/Iisl KOJIbOPY, TOHY 1 pUTMY BU3HAUa€ XapakTep o0pasy.

3a mUX yMOB I[OCTAa€ HEOOXIJHICTh YTOYHEHHSI MEAAroriyHux MiIXOdIB —
nepeayciM y MeXax IHTepIpeTailii pe3yabTary, KpUTepiiB OIliHIOBaHHS Ta CIOCO0iIB
B3a€MOJIil 3i CTyJIeHTOM. VeTbcs Npo ajanTamilo 3acTOCYBAaHHS aKajeMiuHHX
NPHUHIIMIIB J0 3MIHEHOTO JOCBiTy 3100yBayiB 0e3 iX meperyiany sk mpodeciitHol
OCHOBH, a TAKOX PO PO3IIUPEHHS IHCTPYMEHTIB aHaNI3y XyA0KHBOT'O PE3yJIbTaTy.

Meta gociaigKeHHs

Merta nociiKeHHs ToJIsIirae y BUSIBJICHH1 0COOJIMBOCTEN MPOSBY BOEHHOT TPAaBMHU
y HaBY&JIbHUX po0OTaxX CTYAEHTIB XYJOKHIX CHEUIaIbHOCTEH, MmepeayciM Ha piBHI
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IJACTUYHOI MOBH, a TAaKOX y BHM3HAUCHHI IEJaroriyHoi Mmo3ullii BUKIadadva, IO
3a0e3neuye 30epeKeHHsS akKaJeMIYHUX CTaHJapTiB MIATOTOBKM 3 YpaxXyBaHHIM
3MIHEHOTO TICUXOJIOTIYHOTO KOHTEKCTY Ta peajbHOro JOCBiMy 3/100yBadyiB.

3aBaaHHA TOCTI’KEeHHS:

— MpOaHaNi3yBaTH XapakTep BUOOPY TeM CTYACHTaMU B yMOBaX BOEHHOTO 4acy,
3aikCyBaTH TEHACHIIII0 YHUKAHHS IPSIMUX BOEHHUX CIOXKETIB Ta OKPECIUTU MOXKITUBI
MPUYUHU TAKOT MO3UIIIT;

— BUSIBUTH 3MiHU Y KOJOPUCTUYHHX 1 TOHALHUX PIIIICHHSAX HABYAJIBHUX POOIT Ta
MPOCTEKUTU IXHIM 3B’SA30K 13 BHYTPIIIHIM €MOI[IMHUM CTaHOM 37100yBayiB 1
0COOJIMBOCTSIMU MEPEKUTOTO JOCBIY;

— 3’5ICyBaTH, IKUM YAHOM TPaBMaTUUYHUU JOCBIJ TPaHC(HOPMYETHCA Y TIIIACTUUHY
MOBY TBOpY 0€3 MpsIMOi CIO’KETHOI apTHKYJISLIT Ta sIKi (popMasibH1 3acO0H CTalOTh
HOCISIMU 3MICTY;

— OKPECITUTH MPUHIMIN POOOTHM BHUKIAgadya B IIMX YMOBaX 3 ypaxyBaHHSIM
HEOOXITHOCTI TO€MHAHHA TNPOGECIHHUX KPUTEPIiB OIIHIOBAHHS 3 YBKHUM
CTaBJICHHSM JI0 1H/IMBIyaJIbHOTO CTaHY CTYJICHTA;

— BU3HAYUTH MEXI MEJaroriyHoro BIUIMBY, B SKHUX MOXIUBE 30epekeHHs
aKaJeMIvHO1 SIKOCT1 0€3 HaB’sI3yBaHHS €MOIIIIHOTO PETICTPY XYyI0KHBOTO PIIICHHS, a
TaKOK YTOYHUTH MIAXOAM 0 IHTEpPHpETallii HAaBYAIBHOT'O PE3YIbTATY.

Pe3yabTaT oc/iaxKeHHs i iX 00roBoOpeHHs

VY mpotieci negaroriyHoi pooOTH Ta CUCTEMAaTUYHOTO aHajli3y HaBUYaJbHUX POOIT
CTYIEHTIB pI3HMX KypciB (DIKCY€ThCS CTiiKa TEHACHISI YHHKAaHHS 3aBJaHb,
0e31mocepeIHbO MOB’A3aHUX 13 BOEHHOIO TeMaTHKOl. CrocTepeKeHHs! IPYHTYIOThCS
Ha aHali31 HaBYaJIbHUX POOIT CTYJEHTIB cHeuiaii3ailii >KMBOMUC, MPEACTABIECHUX Y
MPOIIEC] MOTOYHUX 3aHATh, IEPETIIA/IB 1 BUCTABOK MPOTATOM OCTaHHIX POKIB Y MEXKax
aKa/IeMiYHOI'0 OCBITHBOTO CepenoBUINA. MIeThcs He PO MOOAMHOKI BHITAIKH, A TIPO
MOBTOPIOBaHY MOJIEJb MOBEAIHKH, 110 MPOSIBIAETHCSA Y PI3HUX TpyMax 1 30epiraeTbes
MPOTATOM TPHUBAJIOTO 4acy. bubmiicTs 3100yBadiB YHHKAE 300paKeHb PYWHYBaHb,
BTpaT, 3arudJinX, CIEH BIMHM SK TaKWUX, 10 NepeAdadaroTh MpsMy Bi3yali3allito
TpaBMaTHUYHOTO JAOCBIAy. Taka MNO3UILsA IOB’sA3aHa, 3a CIIOCTEPEKEHHSIMH, HE 3
BIJICYTHICTIO 1HTEpecy 4M NpodeciiiHOi TOTOBHOCTI, a 31 CKJIaJHICTIO, BHYTPILIHIM
CIIPOTHUBOM a00 HeOaKaHHSM MPAIFOBATH 3 IIUM JIOCBIIOM Y TIpsMiil hopmi.

BojnHouac BOeHHHI JOCBIJ HE YCYBA€EThCS 3 XYAOXKHIX poOiT, a HaOyBae 1HIIOT
dbopMu TPHUCYTHOCTI. Y IKUBOMHUCHUX KOMIIO3MIISX, HE3aJNEKHO BIiJ IXHBOTO
CIOKETHOTO 3MICTY, CUCTEMHO (PIKCYIOTHCSI 3MIHH Y KOJIOPUCTUYHOMY Ta TOHALHOMY
Jaji, 10 TOBTOPIOKOTECA Y poOOTaxX PI3HUX CTYJEHTIB 1 MalOTh HaJIHIUBIIyalbHUA
xapakTtep. llepeBakaroTh  MPUTIYIICHI  KOJBOPOBI  PIIMIEHHS, 3HUKYETHCS
KOHTPACTHICTh, YCKJIAIHIOEThCS CBITJIOTIHBOBA CTPYKTypa, a €MOIIWHUU pericTp
HaOyBa€e CTPUMaHOCTi 200 BHYTPILIHBOI HAMIPYKEHOCTI.

[{i o3HaKW BUSIBJISIOTH 3MIHY HE JIMIIE BI3yaJIbHOTO PE3yJbTaTy, a M JIOTIKH
noOynoBu 00pazy. SKII0 y MonepeIHIX poKaxX KOMip 1 TOH YaCTO BUKOHYBAIU (PYHKIIIIO
MIJCUJICHHST 300pakyBajlbHOTO MOTHBY, TO HHUHI BOHHM J€[laji YacTilie HaOyBaloOTh
CaMOCTIHHOTO 3MICTOBOTO HaBaHTaXEHHS 1 (PYHKIIIOHYIOTh K HOCII CTaHy aBTOpa.
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[TopiBHSIIPHUYN aHATI3 HABYAIBHUX POOIT PI3HUX MEPIOJIIB TO3BOJISE PO3IIISAATH 1O
3MIHY SIK CUCTEMHY, IO MpPOSBISETHCS y IMOBTOPIOBAHOCTI (POpMaNbHUX PIIICHb
HE3aJIeKHO B1J] TEMHU 3aBJIaHHS.

VY Takiii cutyarii Xya0xHii 00pa3 hopMyeThCs depe3 B3aeMO/Ii0 (hopMaTbHUX
€JIEMEHTIB — KOJIbOpPY, TOHY, PUTMY, CTYIEHs y3arajJbHEHHS — 0e3 HeoOX1THOCTI
psIMOT CIO’KETHOI apTukyysili. Ile 3miHioe xapakTep oOpa3HOCTI: BOHA CTa€ MEHII
OMUCOBOIO 1 OUIbII CTPYKTYPHOIO, OPIEHTOBAHOIO HA BHYTPIMIHIO IIUTICHICTH 1
y3ro/KeHIiCTh eneMmeHTiB. Came y miil B3aemomii BiOyBa€ThCsl TEPEHECEHHS
CMHUCJIOBOIO HaBaHTAXEHHS 13 300pa)KyBaJbHOrO pIBHS Ha pIBEHb Opraxizaii
XYIO0XKHBOI (pOopMHU.

TpaBmMaTuyHUil [OCBi y IIbOMY BHUIIQJIKy HE OTPUMYE HPSIMOTO CHOKETHOTO
BUPAXEHHS, aJI€ IHTETPYEThCS Y CUCTEMY XYJOXHIX 3ac001B — KOJIp, TOH, PUTM,
CTymiHb y3arasibHeHHs. OOpa3 ¢yHKIIOHYe SK QopMa OMOCEPEIKOBAHOTO
BHCJIOBITIOBAHHSI, IO JO3BOJISIE MPAIIOBATH 31 CKIAIHUM OCBiIOM 0€3 Horo mpsiMoi
Bi3yasizallii, 30epiralouu MpU IbOMY BHYTPIIIHIO HAMpyry y CHiBBIIHOIIEHHSIX
dhopMaIbHUX E€JIEMEHTIB.

3a nMX yMOB HE€ BiI0OyBa€TbCA MEPErysiAy akaJeMiYHMX METOJIIB HaBYaHHS.
bazoBi mpuniunu — po6ota 3 (HOpMOI0, KOHCTPYKIIIEIO, TOHOM 1 KOJIBOPOM —
3QJIMIIAIOTHCS HE3MIHHMMH Ta 30€epiraloTh BU3HAYaJIbHY pOJIb y MIATOTOBII
3m00yBaviB. 30epiraeTbCcs TaKOXK BHUMOTAa JO IUTICHOCTI, KOHCTPYKTHBHOCTI Ta
BHYTPIIIHBOT JIOTIKHU >KMBOIKCHOTO PIIIEHHS SIK KPUTEPIiB MPOo(deCciiHOI AKOCTI.

Boagnouac yTOUYHIOETBCS TMenaroriuHa TMO3MINS BHKJIanada. HopmaTuBHe
HaB’sA3yBaHHS IEBHOTO E€MOIIHOTO pPerictpy — 30KpemMa BHUMOT J0 SICKPaBOCTI,
JIEKOPATUBHOT HACHYEHOCTI a00 YMOBHOI «KUTTECTBEPAHOCT» KOIBOPY — BTpauae
JOIIBHICTh SIK YHIBEPCAJIbHUM KPUTEPid OLIHIOBAHHA. Y CHUTYallli TPaBMaTUYHOTO
JOCBIAY TaKl OYIKYBaHHS MOXYTb BCTYNaTH B CYNEPEUYHICTH 13 BHYTPIIIHIM CTaHOM
CTyAEHTa 1 TpPHU3BOAMTH A0 (GOpPMaibHO KOPEKTHHX, aje BHYTPIUIHBO
HEOOIPYHTOBAHUX XY0KHIX PIIICHb.

[lenaroriyHa yBara npu npoMy 3MILIY€ThCS Ha 34aTHICTh aHATI3yBaTH XY0KHIO
dGopMy SIK HpOSB BHYTpIilIHBOTO CTaHy aBTOpa. MIeThcs MPO BMIiHHS BHSBIATH
MPUYMHU KOJIOPUCTHUYHOI CTPUMAHOCTI a00 TOHAJIBHOI 3aTEMHEHOCTI, PO3IJIAIaTh iX
K YaCTUHY IUTICHOTO XYAOXKHBOTO PIMICHHS Ta YTPUMYBATHCS BiJ MEXaHIYHOT
KOPEKIIli, SIKIIO0 BOHU € OpraHiyHUMH. Takui miaxia 103BoJisie 30epiratu npodeciiini
KpUTEPii OIIHIOBAHHA 1 BOAHOYAC YHUKATU AedopMallii XyA0KHOTO MUCICHHS, 110
BUHHMKA€E BHACHIJIOK PO3PUBY MDK 30BHINIHIMH BHMOTaMHU 1 PEAJbHUM JOCBIIOM
3n00yBaua.

Ile mepenbayae Takok meperisi cnoco0iB (OpMyTIOBaHHS HABYAJILHUX 3aB1aHb.
3aBAaHHs, OPIEHTOBAHI BUKIIIOUHO HA OYIKYBaHUW OOpa3HUM pe3yibTaT, BTPAdyaloOTh
e(pEeKTUBHICTh y CHUTYyaIlli, KOJU BHYTPIIIHIA CTaH CTyJEHTa HE CIIBMAJa€ 3 LUM
OuiKyBaHHsSM. HartomicTh OUIBII TPOJYKTUBHUMH BHSBISIOTHCS 3aBJAaHHS, IO
JOIYCKalOTh Bap1aTUBHICTh €EMOLIIHOTO 1 KOJIOPUCTUYHOTO PILIEHHS NPHU 30epeKeHH1
YITKO BU3HAYEHUX NMPOGECIHHUX KPUTEPIiB Ta Opi€HTAIlli HA IUIICHICTh XYIOXKHBOT

dbopmu.
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BucHoBKkH

[IpoBenenuit anani3 nae miacTaBu CTBEPIKYBATH, III0 BOEHHA TpaBMa BILTMBAE Ha
XYJIO)KHIO OCBITY HE 4epe3 3MiHy HaBYAIbHUX MpPOrpaM YW 0a30BHX METOJIB
BUKJIAQJaHHS, a 4epe3 TpaHchopmalliio MIACTUYHOT MOBU CTYAEHTCHKUX POOIT 1
XapaKkTepy XyJO0KHBOTO MUCICHHS 37400yBadiB. Y MeaxX MeJaroriyHoi MPaKTUKH
BUSIBJICHO TTOETHAHHS JIBOX B3a€MOIIOB’ I3aHUX TEHJCHIIIN: YHUKAHHS MPSMO1 BOEHHOT
TEMAaTHUKHU Ha PIBHI CIOXKETY Ta ii MPOSIB y CUCTEMI XYJA0XKHIX 3aC001B.

TpaBmaTuyHuii  JOCBIA  IHTETPYEThCS Yy  XYAOKHIO TIPAKTHUKY  Yepes
TpaHcdopMaliio croco6iB (opMOyTBOpeHHsA. MOro mpHCyTHICTH (ikcyeTbes y
CTPYKTYP1 XYJIO)KHBOTO PIIIEHHS — Y B3A€EMOIii KOJBOPY, TOHY, PUTMY Ta CTYIICHS
y3arajibHEHHs, 10 BHU3HAYAIOTh XapakTep oOpazy 1 HOro emMouiiHO-CMHCIOBY
HanpyxeHicTh. [le cBiIUUTh Mpo 3MIIIEHHS aKIEHTY 3 HApaTUBHOI penpe3eHTallii Ha
OpraHizailito IIaCTHYHOI I[IITICHOCT1 TBOPY.

VY Ttakiil cuTyallii XyJ10KH1i 00pa3 BUKOHYE (DYHKIIIIO HEMPSMOTO OCMHUCIEHHS
TOCBITy, 1€ 3HaueHHsS (OPMYETHCA dYepe3 BHYTPIMIHI 3B’S3KH CJIEMEHTIB 1 IXHIO
y3rokeHicTh. Lle mo3Bossie 30epiraTh poOOTY 31 CKJIATHUM JOCBIOM y MeEXKax
HaBUYAJIBHOTO TIpoIecy 0e3 Woro cmpormieHHs abo (opmamizailii Ta 6€3 mopymIIeHHS
BHYTPIIIHBOI JIOTIKH XYJ0>KHBOT'O BUCIIOBIIOBAHHSL.

BusiBiieHi 0cOOJIMBOCTI 3yMOBIIOIOTH HEOOXITHICTH YTOUYHEHHS MEeAaroriyHoi
B3aemofiii. EdexTuBHa moswilis BUKIagada ToJArae y 30epekeHHi mpodeciitHux
KpUTEPIiB OLIHIOBAHHS — LIUIICHOCTI, KOHCTPYKTHUBHOCTI, JIOT1IKH KOJOPUCTUYHOTO
pillieHHS — TpHU OJHOYACHOMY BpaxyBaHHI 1HIUBITyalbHOTO CTaHy 3100yBaya. Lle
nependayae 3MIMICHHS aKIEHTy B OI[IHIOBAaHHI 3 BUIMOBIJHOCTI OYIKyBaHOMY
o0pa3HOMY pe3yJIbTaTy Ha aHalll3 BHYTPILIHbBOI y3rOJKEHOCTI INIACTUYHOL CTPYKTYpHU
Ta OOTPYHTOBAHOCTI (POPMATBHUX PIIICHb.

OTxe, XyJIOXKHSI OCBITa B yMOBaxX BOEHHOI TpaBMHU 30epirae CBOIO METOJIUYHY
OCHOBY, aJie¢ TOTpe0y€e yTOUHEHHS MeAaroriqyHoi Mo3ullii, OpIEHTOBAHOI Ha POOOTY 3i
3MIHEHHMM JIOCBIJIOM CTYJICHTIB 1 crtoco0amMu MOro MposiBY Y XYAO0XKHIHM MpakTuili, 6e3
3HM>KEHHSI BAMOT 710 MPO(ECIHHOTO PiBHS MIATOTOBKH.
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CTUJIICTUYHI OCOBJIUBOCTI BUKOHAHHA
KAMEPHO-BOKAJIBHUX TBOPIB
KOMITIO3UTOPIB-IMITPECIOHICTIB

MauieBcbka JlrogmMuiaa
BUKJIaJa4

Iliaracupka IBanna
BUKJIaJa4

Hoaimyxk Biaaguciaas
KOHILIEPTMENCTEP

AHoTtanig CrarTss mNpUCBSIYEHA JOCHIPKEHHIO BUKOHABCbKOI —CHEIU(IKU
KaMEpHO-BOKAJIbHOT CIAIIIMHU KOMIIO3UTOPIB-IMIIPECiOHICTIB, 30kpeMa K. Jlebrocci,
M. Pagens ta E. llloccona. Oxpemy yBary mpuaUICHO B3a€EMOJII CJIOBa Ta MY3UKH
Kpi3b IPH3MY CHMBOJICTCBKOI IMOe31i, a TakoX poJii (hOPTEHiIaHHOIO CYNHPOBOIY Y
CTBOPEHHI IMIIPECIOHICTUYHOI 3BYKOBOi arMocdepu. BUCBITIEHO TEXHIUHI acCHeKTH
BUKOHAHHS, Taki sK TexHika parlando, HroaHcyBanHs sfumato Ta cneuudiyna
neani3aiisi.

KurouoBi cioBa: My3muyHuil iMIpecioHi3M, BOKaibHa 1HTeprnperauis, Kion
Hlebrocci, Mopic Pasens, xanp mélodie, KomopucTHKa, CHUMBOJI3M, XYIOXKHS
UTICHICTb.

BBenennsi. Ha mexi XIX—-XX CTONTH €BpOMEHCHKE MY3HYHE MHUCTEIITBO
3a3HAJO0 KapIWHAJbHUX 3MIH, 3YMOBJICHHX TIOSIBOIO iMIipecioHi3mMy. KamepHo-
BOKaJIbHA MyY3MKa IbOI0 TIEpIoJy CTajla apeHol HalOUIbII BUTOHUYEHUX
€KCIIEPUMEHTIB, JIe TPaAUIiiHI (GOPMHU KIACUKO-POMAHTHYHOI €MOXU MOCTYITHIUCS
MICIIEM TUTMHHOCTI, IMIUTIIUTHOCTI Ta JEIIKaTHOMY HIOAHCYBaHHIO. AKTYaJIbHICTb
TEMU 3yMOBJICHA HEOOXITHICTIO TJIIMOOKOTO HAYKOBOTO OCMUCIICHHS BHKOHABCHKHX
napameTpiB, Kl JO3BOJISIIOTh Cy4YaCHOMY IHTEPIPETATOPY BIATBOPUTH ABTEHTUYHY
3BYKOBY KapTHUHY IMIPECIOHICTUYHOIO TBOPY, HE BJAIOYHUCh JI0 AHAXPOHIYHOTO
POMaHTHUYHOTO naocy.

[IpoOnema B3aemojiii ciaoBa Ta MY3HKHM B IMIIPECIOHI3MI HaOyBae OCOOIMBOT
roctpotu. ko B HiMenbkiil Lied My3uka 9acTo ciayryBaiga eMOLIMHIM KOMEHTapeM
710 TIoe3ii, To y ¢paniry3bKii mélodie BUHMKA€E YHIKaTbHUM CUHTE3, 1€ (DOHETHKA MOBH,
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il 1HTOHAIIWHUN KOHTYp Ta My3M4YHA KOJIOPUCTHUKA YTBOPIOIOTH HEMOAUIHHY €IHICTb.
Ile moTpebye BiJ BUKOHABISI HE JIMILE BOKAJIbHOI MaWCTEPHOCTI, a W IIMOOKOTO
PO3YMIHHS IPUPOJIN MTOSTUYHOTO CHMBOJII3MY.

Merta Ta 3a1a4a JOCTIKEeHHS T0JISTaE y KOMIUIEKCHOMY MHUCTEITBO3HABUOMY
aHaJli31 Ta CUCTeMaTHU3allil KIIFOYOBUX CTUJIICTHYHUX MTapaMeTPiB BUKOHAHHS KAMEPHO-
BOKAJIbHUX TBOPIB KOMIIO3UTOPIB-IMIIPECIOHICTIB JUisi  (pOpMyBaHHS ILUTICHOT
IHTepHpeTauiifHol Mozeni, o 0a3yeTbcs Ha CHUHTE31 MY3UYHOTO Ta IMOETUYHOTO
TEKCTIB.

Pe3yabTatn [ociilzkeHHss i iX 00roBopeHHsi. My3u4HHMIl IMIIPECIOHI3M,
dbynnaropom sikoro cras Kiox Jlebrocci, pagukaabHO 3MIHUB YSBICHHS PO MY3UYHUN
gac 1 mpocrtip. BigmoBa Bim KOpCTKOi (YHKIIOHAIBHOI TapMOHII Ha KOPHUCTH
JAJOTAPMOHIYHOI MOBH, 110 0a3yeThCcsi Ha (POHI3MI Ta MOJANBLHOCTI, MpU3BEIA 10
npioputeTy 6apBU HaJl KOHCTPYKILIETO.

K. lebrocci y cBOiX BOKaJIbHUX LUKIIAX (HANpUKIIa, «3a0yTi apieTny, «I anaHTHI
CBATa») TMparHyB IMepeaTH «HEBIOBHME», (IKCYIOUM MIHJIMBI CTaHU TPHUPOAN Ta
nrozchkKoi aymi. Moro ecreruka Gasyerbes Ha ifei cyrecTii — HaBiloBaHHs 06pasy, a
He Horo mpsmoro omucy. Mopic PaBenb, HaTOMICTh, IPUBHOCUTH y LEH CTUIb
HEOKJIACUYHY YITKICTh Ta padiHOBaHY BIPTYO3HICTh, 30€piraroyv Mpu IbOMY
IMIIpecioHiCTHUHY 4yTTeBICTh (Uuki «lIpupoani icropii», «lllexepa3ana»). Epuecr
[Iloccon BuCTymae CHOMYYHOIO JAHKOK MK Mi3HIM pomanTu3MoM C. ®dpaHka Ta
IMIIPECIOHICTUYHOIO MaHEPOI0, JI€ MCUXOJIOTI3M MOEAHYETHCA 3 KOJIOPUCTUYHOIO
THYYKICTIO.

BukoHaHHs 1MIPECIOHICTUYHUX BOKAJbHUX TBOPIB BHUMAarae JOKOPIHHOTO
neperysiay niaxoAiB 10 ¢ppazyBanHd. Ha BigMiHy BiJl HIMELBKOI IIKOJIM, 1€ BOKaJIbHA
JIHIA 4aCcTO Ma€ eKCIPECUBHUM, MIMPOKOIUXAIOYNI XapakTep, ¢ppaniry3bka mélodie
0a3yeTbcs Ha TPHPOJAHIA THYYKOCTI MOBIIGHHSA. BHKOHaBelnb MOBWHEH YHHKATH
HaJAMIpPHOTO BiOpaTo, SKE MOXE «3a0pyIHUTH» YHCTOTY IHTOHAIIWHUX Oaps..
[IpiopuTeToM cTae MPO30PICTh BOKAIBHOI €Micli Ta IOBENipHA TOYHICTh BHMOBH
KOXXHOTO CJIOBAa, OCKUIBKM B LI MY3HI[l CJIOBO YacTO € YacTHHOIO TEeMOpPalbHOI
najgiTpH.

OnHuM 13 KIIIOYOBUX 3ac001B BUPA3HOCTI B IMIPECIOHI3MI € TexHika parlando
(bmu3pka 10 MoBieHHs). Bona nmo3Boiysie  gocsartd epexTy  IHTUMHOCTI,
0e3mocepeTHOCTI BUCIIOBIIOBaHH. BaXkiinBo, 11100 criiBak BOJI0A1B OaraTuM CrieKTpoOM
BOKaJbHUX OapB, 3MAaTHICTIO 3MIHIOBATH TEMOp 3aJ€KHO BiJ MOSTHUYHOTO 3MICTY, HE
BTpayaroy MpHU [bOMY JETKOCTI 3ByKy. Y JleOGrocci BokambHa JIiHISL YacTo
HapOJUKY€EThCSl «3 THUILU», IO MNOTpeOye BiJ BUKOHABIS 1/1€aJIbHOTO BOJIOJIHHS
JTUXaHHSAM Ta 34aTHOCTI 10 UTIpyBaHHS 3BYKY.

JlunaMiyHa najiTpa iMOPecioHI3MY MEPEeBaKHO 30CcepeKeHa B Mexax Bij piano
no pianissimo. Ilonarra sfumato (M’skicTe 0OpHCIB), 3amO3MUYEHE 3 >KUBOIIUCY, Y
BOKaJIl TpaHC(HOPMYETHCS Y 3AaTHICTh CTBOPIOBATH «PO3MUTI» IEPEXO/IH, /1€ MEKa MIXK
3BYKOM 1 THUIIEIO CTA€ JIeAb MOMITHOIO. L{e He 03Hauae BICYTHICTh HANIPYTH; HABIAKH,
BUKOHAHHS Ha subito piano abo mezza voce BHMAara€ KOJOCAJIbHOI BHYTPIIIHBOI
IHTEHCUBHOCTI.
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VY KaMepHO-BOKaJIbHUX TBOpaX IMIPECIOHICTIB QopTemniaHo mnepecrae OyTH
«aKOMITAaHEMEHTOM» 1 CTa€ TOBHOMPABHUM TBOPIIEM 3BYKOBOTO MEH3aKYy.
Konopuctuka ¢Qopremiannoi maptii € HaI3BUYAHO CKJIAJHOIO: BOHAa Mae
BIITBOPIOBATH IIEJIECT JIUCTS, TPy CBITJIa HA BOA1 a00 TYMaHH1 MapeBa.

BukoHnaBenb MOBHHEH BUKOPHCTOBYBAaTH TEXHIKY «HaIiBIENaN» Ta «TPEThOi
nejani» JJis CTBOPEHHsSI 00EpTOHOBUX PE30HAHCIB, sIKI HE 3MINIYIOTh FapMOHIi, aie
CTBOPIOIOTh HEOOX1JIHY aKyCTUUHY aypy.

[Tianict Mae mocsarTd ocoOIMBOI Tymie (MOTHKY), sika 3a0e3medye M’ SKICTh 1
BOJITHOYAC UYITKICTh KOXKHOI 3BYKOBOI IUISIMU. TekcTypa CyNpoBOAYy 4YacTo €
OaraTomapoBolo, 1110 BUMArae ifieaibHOro 0amaHCy MK pyKaMu Ta Pi3HOI Baru AJis
PI3HUX TOJOCIB (paKTypH.

B3aemonais komno3uTopiB-iMmnpecioHicTiB 13 noesiero [lons Bepnena ta Credana
Mannapme crana pyHaamenToM cTuwmo. Y 1ukdi JleGrocci «I ananTH1 cBsTa» Ha BIPII
Bepnena my3uka BIATBOPIOE IpOHIYHUI, €10 MACKOBAHUW CBIT KOMEII Jelb apTe.
BukoHaBII0 Ba)KIMBO BHIMMATH 1€l HACTPI «CyMHOI pajocTi», Jie BOKaJbHA JIHISA
Mae OyTH BOJHOYAC TPAIIfHOIO Ta MEJIAHXOJIIMHOIO.

VY «Tprox moemax Credana Mammapme» PaBens Mu 6aunMo iHIIy TpaHb —
IHTENeKTyaIbHUM IMIIpecioHi3M. TyT Tekct Masiapme 3 HOro repMeTHYHICTIO Ta
CKJIaJIHOIO METa(pOpPUKOI0 JTUKTYE MY3HUIl OCOOIMBY KpHUXKiCTh. BuKOHaBelb Mmae
MPAITIOBATH 3 KO)KHUM (POHETHUYHUM 3BYKOM SIK 13 JOPOTOLIIHHUM KaMIHHSM, OCKUTBKH
B Mannapme 3By4aHHs CJIOBA TaK CaMoO BaXIJIMBE, sIK 1 HOTO CEHC.

BucnoBku. CtuiicTuyHi 0COOIMBOCTI BUKOHAHHS KaMEpPHO-BOKaJIbHUX TBOPIB
IMIIPECIOHICTIB 0a3yHOThCSI Ha TMPIOPUTETI HIOAHCY Haj o00’eMoM, OapBU Haj
CTPYKTYpOIO Ta CyrecTii HaJa omucoBicTiO. KirouoBMMH MapkepaMu CTHIIO MAJis
IHTEpHIpeTaTopa €:

o CrieriuHa BokabHa eMicis (CBITIIMH, po30puii TeMOp 0€3 HaJIMIPHOTO BIOpATo).

o Buxkopucranns texniku parlando s 30epexkeHHsS TPUPOIHOI MPOCOAil
MOBJICHHS.

o JlIoMiHYBaHHS TUXMX AUHAMIYHUX BIATIHKIB Ta onaHyBaHHs edekTy sfumato.

« Konopuctnuna OararomapoBicte (GopremiaHHOi mapTii Ta  BIPTyO3HA
remaai3anis.

Po3ymiHHS IIMX acHEKTIB JIO3BOJIIE BHKOHABIIO BHUTH 3a MEXI IIPOCTOTO
BIJITBOPEHHSI HOTHOTO TEKCTYy Ta JOCSIITA CHPaBXHBOTO CHHTE3y MHUCTEITB,
XapaKTEepPHOTO IS €MOXU IMIPECIOHI3MY.
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POSAJIb AK OPKECTP: MUCTELTBO OPKECTPOBOI'O
MUCJIEHHA ITTAHICTA

TitoBa Osiena

KOHLIEPTMENCTEP

Onaiinuk CBit/1aHa

KOHLEPTMENCTEP

Tpaskina HaraJis

KOHILIEPTMENCTEP

Kadenpa mucrenpkoi ocBiTH

XXutomupcekuii 1ep>xaBHUM yHiBepcHUTeET IM. IBana @paHka, Ykpaina

AHortanisg. Crarta nOpUCBAYEHA JOCTIIPKEHHIO OpPKECTPOBOTO MUCIECHHS
MiaHicTa-KOHIIEpTMECcTepa K 3aco0y IMOAOJAaHHS yJAapHOI MPUPOIN POSUIIO i Yac
pobotn 3 kmnaBipoM. IIpoanamizoBaHO MeTOaW IMITaIli TEMOPIB PI3HUX TPYI
CUM(OHIYHOTO OPKECTPY 3a JOMOMOIOI0 CHEHMU(BIYHUX apTUKYISLIHHUX MPHIOMIB,
TeMOpaJIbHOrO  ciyXy Ta OararomapoBoi auHamikd. OOIpyHTOBaHO, IO
TpaHchopmariiss  ¢dopreniaHHoi (pakTypu B 00’€MHE OpPKECTPOBE 3BYYaHHS €
HEOOXITHOI0O YMOBOIO CTBOPEHHS IIUIICHOTO XYAOKHBOTO 00pa3dy B aHcamOii 3
COJIICTOM.

KuarouoBi cioBa: xoHIepTMEHCTEpChbKE BUKOHABCTBO, OPKECTPOBE MUCIICHHS,
KJIaBlp, TeMOpajdbHUN CIIyX, IMITallis IHCTPYMEHTIB, apTUKYJsig, ¢opTeniaHHa
(bakrypa, cuM(pOHI3M.

BBenennsi. MucTtenrBo KOHIEPTMEHCTEPCHKOTO BHUKOHABCTBA TPATUIIIAHO
PO3MIISIAETHCS SIK CKJIAIHUM CUHTE3 MaHICTUYHOI MalCTEPHOCTI, aHCAaMOJIEBOTO Uy TTS
Ta TICUXOJOTiyHOi rHy4YKocTi. [IpoTe onHUM 13 HaWBaXJIMBIIINX, X04a ¥ HaWMEHII
OUYEBHUIHUX AaCIEKTIB Mpodecii € OpKeCTpOBE MUCICHHS MiaHIcTa. Y CUTYyallii, KOJIu
pOJIb CTa€ €KBIBAJIEHTOM LIJIOTO CUM(pOHIYHOTO KOJEKTHBY — UM TO B ONEPHOMY
KJIaBipl, Y4 B IHCTPYMEHTAIBHOMY KOHIIEPTI — BUKOHABEIlb MOCTAE TEPE]l BUKIUKOM
MOJI0JIAHHSA yIapHO-MOJIOTOYKOBOI MTPUPOAH CBOTO iHCTPYMEHTY.

AKTyanbHICTh 11i€1 TEMHU 3yMOBJICHA CIlenn]ikol0 poOOTH KOHIepTMencTepa 3
kiaBipoMm. KnaBip He € camMOCTIHHUM (popTemiaHHUM TBOPOM; 1€ JuIle rpadiaHuit
KOHCIIEKT CKJIAHOT TMApPTUTypH, 32 KOXKHOIO HOTOK SKOTO CTOITh KOHKPETHHMA
IHCTpYMEHTAJIbHUNA TeMOp, crienudiuHe JuxaHHS OYyXOBHX a00 IMITPUX CTPYHHUX.
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Binrak, miaHicT Mae BHUCTynaTH HE MPOCTO BUKOHABIIEM TEKCTY, a «BHYTPIIIHIM
OUPUTEHTOMY», SIKH TpaHchopmye (oprenianHy (akTtypy B 00'eMHE 3BYKOBE
MOJIOTHO.

Mera Ta 3agaui jgocaimkenHsi. [IpoanamizyBati crnenudiky IisUTbHOCTI
KOHIIEpTMENCTEpa y TMpOIECi MEePEeOCMHUCTCHHS KIaBipy SK >XHUBOI OPKECTPOBOL
naptutypu. OxapakTepru3yBaTu 0COOIUBOCTI OJI0JIaHHS YIAPHOI IPUPOIH POSUTIO Ta
IMITalil0 TeMOpIB PI3HUX TPYyN IHCTPYMEHTIB. Bu3HauMTH OCHOBU (pOopMyBaHHs
OPKECTPOBOTO MHUCIICHHS IMaHICTa JJis BIATBOPEHHS apTUKYIAIIAHOI Ta JUHAMIYHOL
OararomapoBoCTi CUM(OHIYHOTO 3BYHYaHHS.

PesynbraTtu gocailzkeHHst i ix oOroBopenHsi. Peamizaifiss cumM@oOHIYHOTO
MOTEHI[IAy PpOSUTI0 TOYMHAETHCS HE 3 TEXHIYHOI BIPABHOCTI MalblliB, a 3
IHTENEKTYaJIbHOTO IEPEOCMUCIIEHHS HOTHOTO TeKCTy. KoHIlepTMeiicTep, mpaitooun 3
KJIaBipOM, Ma€ BHUCTyHarTd B poii 'mepekianaya’, sSKUid agantye crenudivxi
OpPKECTPOBI 3aCO0M BUPA3HOCTI 0 aKyCTMUHUX MOXJIMBOCTEH posutto. Lleit mpouec
BHMAarae BiIMOBH BiJl BUKJIIOYHO ITIAHICTUYHUX CTEPEOTHIIIB HA KOPUCTH JETAIHHOTO
aHaJi3y IHCTPYMEHTAIBHOTO CKJIaay napTutypu [1].

[lepexman 3 «dopremiaHHOI» Ha «opkecTpoBy» ¢aktypy. Kmnasip, mo €
NEePEKIIaICHHSAM MAPTUTYPH I POSUIIO, YACTO BUTJISAAE SIK 3BUUATHUI HOTHUI TEKCT,
IpOTE€ BIH NMPUXOBYE B COOl JECATKH PI3HUX IHCTpyMEHTaabHUX OapB. [ onoBHE
3aBJaHHS KOHIIEpTMEHcTepa y poOOTi 3 TAKUM MaTEpiaioM — HABUUTHUCS «UYTH KPi3h
naripy, po3ni3Halo4u 3a rpaiuHUMHU CUMBOJIAMHU JKUBY JUXAI04y TKAHUHY OPKECTPY.

OcoO0auBHil BUKJIMK JIJIs M1aHICTa CTAHOBUTH 1IMITallisl 3By4aHHS! CTPYHHOI TPYIIH,
Jie KJIFOUOBUM € CTBOPEHHS e€(eKTy «HECKiHUeHHOro legato». Ha BiaMiHy Bij posuIiO,
Jie 3BYK HEMUHYUE 3racae micjs yJ1apy, CKpUIIKa Y4 BIOJIOHYEIIb 3/1aTHI TPUMATH HOTY
JIOCUTB JIOBI'O, HABITH ITIICHUIFOIOUH i1 B TIporieci 3BydaHHs. TeXHIYHUM PIIICHHSM TYT
CTa€ MaiicTepHEe MOETHAHHS «MalbIeBOTO legato» 3 IOBENIPHUM BUKOPHCTAHHSIM
nefai, KOJM MIaHICT M’SIKO MEPEHOCUTh Bary PyKHd 3 OJHOTO Majbllsl Ha I1HIIUH,
BIJITBOPIOIOUH TUIACTUKY PYyXy cMHuuKa. CekpeT crpaBkHbOT MaCTEPHOCTI TOJIATAE Y
CTBOPEHHI «TOPU30HTATBHOTO» 3BYKOBOTO MOTOKY, III0 BUMara€ YHUKHEHHS 3aiiBUX
aKIEeHTIB y (ppaszax, mpuTaMaHHUX MEPIIUM CKpUKam [3].

JlepeB’siHi IyXOB1 IHCTpyMeHTH — (iieiTa, ToOoH, KilapHeT 4u (arot — BHOCATH B
OPKECTPOBY MANITPy SICKPaBY COJbHY IHAMBIAYalbHICTh. |51 BiATBOpEHHSI TeMOpy
baedTH miaHICTy HEOOXIJHO 3HAWTH CBITJIE, HEBaroMe 3BYYaHHS Yy BEPXHbOMY
pericTpi, MIHIMI3YIOUM BUKOPUCTAHHS Tefani Ais 30epekeHHs mpo3opocTti. ['06oit, 3
HOTO JIeIIO 30CEPe/KEHUM 1 XapaKTepHUM «TYTHSIBUM» 3a0apBIICHHSM, MOTpelye
TOYHOr'0, TOCTPOro JOTHKY Haiblsl A0 KIaBilll JJis CTBOPEHHSA OUIbII CyXOl
apTuxyssii. @arot ke B 6aCOBUX peruiikax BUMAarae mpy>KHOro, ipOHIYHOTO CTaKaro,
K€ B KOJHOMY pa3i HE MOXHA PO3MHUBATH TEJaJUII0, 30epirarouu Horo JIAKOHIYHICTb
1 xapakrep [3].

MinHi 1yXOBi, TaKl SIK TPyOH, TPOMOOHH Ta Ty0Oa, BIAMOBIIAIOTH 3a MOTYKHICTh
Ta OJMCK 3arajbHOro 3By4aHHs. Ockuibku (opreniaHHe forte yacTo pU3MKye CTaTU
pi3kuM ab0 «CKIISHMUM», IMITaIlisi MiJl BHMarae Tpud «B JHO» KIaBiaTypu 3
BUKOPUCTAHHSIM Baru BCI€i PYKHW BiJ IUieya IpU BUIbHOMY 3am’sicti. Lle no3Bosse
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JOCSITTA OJIAarOPOJAHOrO0 PE30HAHCY 3aMICTh yJIapHOro Imymy. BaxkiauBoio € i
cnenu@diuHa ataka 3BYKY: AJiS BIATBOPEHHS BCTYIy TPyOM MIaHICT BUKOPUCTOBYE
€HEpriiiHe, MIBUKE B3ATTA aKOPAY, IO IMITY€ HITKY pOOOTY SI3UKa TyXOBHKa, ajie 0e3
MoJaIbIIO0I TpyooCTi B AOTHUKY [3].

VYaapHi iHCTpyMEHTH (QOPMYIOTH PUTMIYHUI Kapkac TBOpY, 1 4acTo ApiOHI
TpUBajgoCTi ab0 TPEMOJIO B JIIBIM pyIll € HE MPOCTO TAPMOHIYHHMM CYIPOBOJIOM, a
NPSMOIO IMITALIErO JITaBp 4M Majoro 6apadana. IlomupeHow NOMHIIKOIO € 3aHaTO
MeJoaiiiHe ab0 Ba)Kke BHKOHAHHS TakuX macaxiB. IlpaBmibHUME miaxin nepemdadae
YITKUH, pUTMIYHO O0€3I0TraHHUHN «Api0», 110 HAAIMHO TPUMAE TEMIT YCI€T KOHCTPYKIITII.
Takuit 3Byk Mae OyTH CyXUM 1 NpPYXKHHM, HaraaylOud TOYHUN yAap MaJUYKH IO
MemMmOpaHi 6apabana [3].

OTxe, MalCTEPHICTB MMiaHICTa-KOHIIEpTMENCcTEpa y poOOTi 3 KJIaBIPOM MOJISATAE Y
3IaTHOCTI BUMTH 3a MEXI1 yJapHOI IPHUPOAM THCTPYMEHTA Ta MUCIHTH KaTETrOPIsIMU
KHUBOTO opkecTpy. KokHa rpyna iHCTpyMEHTIB BUMAarae BiJi BUKOHABIISI OCOOJIMBOTO
TEXHOJIOTTYHOTO MIAXOAY: BiJl «TOPU30HTATBHOTO» JUXAaHHS CTPYHHUX JIO0 IOBENIIPHOT
apTUKYJALIl JCPEeB'THUX JTyXOBHUX Ta OJaropogHoi Bard Miail. Po3ymiHHS 1ux
BiIMIHHOCTEH TIEPETBOPIOE CYXUH HOTHUN TEKCT Ha 00'€MHY 3BYKOBY JIEKOpaIlito, e
pOsIb CTa€ HE MPOCTO CYMPOBOJOM, a IMOBHOI[IHHUM CHUM(OHIYHUM MapTHEPOM
COJIICTA.

PerictpoBe 3abapBieHHs Ta TeMOpanbHUil ciyX. TemOpanpHuil CiiyX miaHicTa —
1€ YHIKaJbHa 3[aTHICTh «po3¢hapOoByBaTW» 3By4YaHHS KJaBIII y CBOiM ysBl I 10
MOMEHTY (PI3UYHOTO JOTOPKY A0 KiaBiaTypu. ['0loBHa MeTa BUKOHABIIS TMOJSITAE B
TOMY, 11100 3MYCUTHU cllyXaua 3a0yTH Mpo yAapHO-MOJOTKOBY IPUPOAY IHCTPYMEHTA,
CTBOPIOIOYM UITI03110 Oe3MepepBHOro Ta 0araTo0apBHOrO 3BYKOBOTO MOTOKY. KoxkeH
PETICTp POSUTIO TIPH I[bOMY MAa€ CIPUMMATHUCS SK OKpeMa 1HCTpyMEHTajbHa rpyra 3
BJIACHOIO CHENU(IKOI0 AUXaHHS Ta 3BYKOBUI00yBaHHS [5].

Husbkuit perictp BUKOHY€ poiib (DyHAAMEHTy, Ha SIKOMY TPHUMA€EThCS BCS
BEPTHUKAJIb TAPMOHIi, IMITYIOUM 3By4aHHS KOHTpabaciB, TyOu Ta (parotis. B opkectpi
11 3BYKH MarOTh HAOUTbIITY TOBKHUHY XBUJI1 Ta 00’ €M, TOMY Ha pOsiIb BOHU HE IOBHHHI
OyTH «cTyKarounuMmu». HaToMiCTh MiaHICTy CIIiJl IOCATAaTH «M’SICUCTOTO» Ta 00’ €MHOTO
3BYKY, IMITYIOUM BIOpallil0 BEJMKOI JepeB’sSHOI JIeKHM KoHTpabaca. TexHIuHO 1ie
peami3yeThcs 4yepe3 IMOOKE 3aHypEeHHs Baru BCI€l PYKH «B JHO» KIIABINI TIPH
YHUKAHHI TOCTPOi aTaku NajiblieM, 110 B MOEAHAHHI 3 MIMOOKOI0 MEeNaIi0 CTBOPIOE
HeoOXxiaHMi pe3oHyrounit (oH. HaBiTh cTakaro B LbOMY pericTpi Ma€ BiAPI3HATHCS
BiJl BUCOKHUX PETICTPIB: BOHO MOBUHHO OyTH «BAXKKUM» 1 MaTH XapaKTEPHUH BiJI3BYK,
BJIACTUBUI HU3BKUM CTPYHHUM 1HCTpyYMEHTaM [7].

Cepenniii pericTp € HalOLIBII «CIIIBOYUMY CETMEHTOM POSUTIO, JIe 30CepeKeHa
€MOIllilHa HAalOBHEHICTh, XapakTepHa JUIsl ajbTiB, BAJITOPH Ta BIOJOHYENEH.
BantopHoBuii TemMOp, SKHI 4acTO HA3MBAIOTh <«JYIICID OPKECTPY», BUMArae Bij
MiaHicTa M’SIKOr0, «IOJIyIIEYKOBOI'0» JOTHKY, 110 CTBOPIOE JEIIO0 MAaTOBE 3BYYaHHS,
H10U BOHO JIMHE 3/1aJIeKy. AJIbTOBI ApTii 10JJal0Th TYCTO1, TEPIKOI OapBH, /1€ BAXKIIMBO
HE MEpPEeBAHTAXYBAaTH (PaKTypy, JAIOYM CEPEAHIM T0JI0CaM MOMKIIUBICTh «IHXaTH».
Ocob6nmBa CKIAIHICTH POOOTH B ILOMY Jlama3oHl MoJisirae y 0araToriapoBOCTi:
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TeMOpaJIbHUI CITyX Ma€ J03BOJIATH MIAHICTY «PO3AUIMTHY OJHY PYKY Ha pi3HI IJIaHHU,
7€ OJIUH Tajiellb BeJe TEIUTy JIIHIK0 BIOJOHYEINI, a 1HIII CTBOPIOIOTH JIETKE TJIO
cymnpoBoay [7].

BepxHiit perictp acomiroeTbCsa 31 CBITIOM 1 MPO30PICTIO CKPUIOK, (JEHT Ta
ro6oiB. TyT 3ByK pOsUII0O MPUPOAHO € KOPOTKHM 1 KPUIITAJIEBUM, TOMY OCHOBHHM
3aBJAHHSIM € YHUKHEHHSI «CKJISTHOD» pi3kocTi. CKpUIIKOBE COJIO MOTpedye BUCOKOT
IHTEHCHUBHOCTI Ta «IPOHU3JIMBOCTI» HABITh HA PIBHI piano, 10 IMITYETbCS THYYKUM
3amm’AcTsIM, SIKe JOoroMara€e 3ByKy TpuBaTtu joBiie. DIEHTOBI peruliKd, HaBIIAKH,
MarTh OyTH HEBArOMUMHM Ta ICKPUCTUMHU, IO JOCATAETHCS MIHIMAIBHUM JOTHUKOM 1
JETKOI0 POOOTOI0 TMAaNiblIB-MOJIOTOUKIB 0€3 3amydyeHHs Bard Bciei pyku. [ms
paanKaIbHOI 3MIHM 3a0apBJIEHHS 1 CTBOPEHHS MAaTOBOTO €(eKTy, MPUTaMaHHOTO
JepeB’THUM JyXOBHUM, AOILIIFHO BHUKOPHCTOBYBATH JIIBY Menajb, fKa MPUTIYIIYE
3aiiBi o0epTonu [7].

Po3BUTOK TEMOpPambHOTO CIyXy € CHCTEMHHM MPOIECOM, IO BKIIOYAE TPHU
OCHOBHI etanu aHanizy. [lo-niepie, e cBijoMe MapKyBaHHS MAPTUTYPH, KOJU HA3BU
IHCTPYMEHTIB  («COJI0 KJIapHETa» ab0 «IIIUKATO CTPYHHHX») BHUIHUCYIOThCS
Oe3nmocepelHbO B HOTaX, aKTUBI3YIOUM ysABY mijx yac rpu. [lo-mpyre, HakOMUYEHHS
CIIyXOBOTO JIOCBIZy Yepe3 perysisipHe MPOCIyXOBYBAHHS OPUTIHAILHUX OPKECTPOBUX
3aMuCiB, M0 J03BOJSE 3a(iKCyBaTH B MaMm sTi €TAJIOHHE 3BYYaHHS KOXKHOI I'pYIU.
Hapemiti, mpakTidHi €KCIEPUMEHTH 3 «TYIIE» TO3BOJSIOTHh BIAUYTH, SIK IiJICB1IOMO
3MIHIOETBCA KYT aTakyd Naliblisi T4 HANpPYXKEHHS KUCTI 3aJeXHO BiJl TOrO, SIKH
THCTPYMEHT YSIBJISIE BUKOHABEIT.

OTxe, pO3BUTOK TeMOpalIbHOTO CIyXy MEPETBOPIOE TPy KOHIEpTMeicTepa 3
MEXaHIYHOT'O BIATBOPEHHSI KJIaBIpy Ha MPOLIEC KUBOTO CUM(OHIYHOTO MOJIEIIOBAHHS.

ApTtukynsmis sk 3acid imitamii mrpuxiB. Xoya (I3UYHMA MEXaHI3M POSUTIO
OOMEXY€EThCSI B3a€EMOJIIEI0 KJaBIillll Ta MOJIOTOYKA, YsABa KOHIEpTMEHCTepa Mae
OTepyBaTH KAaTETOPISIMU CMHUKIB, SI3UKIB TyXOBUX IHCTPYMEHTIB Ta KajaTai JITaBp.
ApTUKYJAIiSS B I1IbOMY KOHTEKCTI BHCTYNA€ TOJOBHUM 3acO00M MepeKiany
OPKECTPOBUX IITPUXIB Ha (hOPTEMiaHHY MOBY, I03BOJISIFOYH M1OJI071aTH OTHOMAHITHICTh
MOJIOTOUKOBOT ataku. KokeH mrpux norpedye Bij miaHicTa creugiyHOro M’ s30BOT0
BIIUYTTA, SIK€ O KOIIIOBAJIO CIOCIO 3BYKOBUI00YBAaHHS KOHKPETHOT'O 1HCTPYMEHTA.

SIckpaBUM TPUKIAAOM Takoi TpaHcdopMallii € iMiTaiisi CTPYHHOTO pizzicato.
Konu ckpunani rpaioTh NajblsiMU, 3BYK CTa€ KOPOTKUM, aje MpHU I[boMy 30epirae
XapakTepHuii pe3oHanc. Ha posuri medl edekT mocsAracTbCs HE 3BHYAWHUM
BEPTUKAIILHUM staccato, a 0COOIMBUM «ITUIKOBUMY» JOTUKOM: TaJellb HIOW 3adimnae
KJIaBIIly 3CEpEeIWHU, MUTTEBO ii Biamyckarouu. CeKpeT MailCTepHOCTI MOJSrae y
BUKOPHCTaHHI MiHIMaIbHOI TIefan (Ha 4BepTh a00 JIMIIIE Ha KIHYMKAX), 10 J03BOJISIE
YHUKHYTH HaJAMIPHOI CyXOCTI 3BYKY Ta CTBOPIOE JIeJIb IOMITHUIN aKyCTUYHUN «XBICTY,
NpUTAMaHHUHN KUBiH CTpyHI [2].

CmuukoBi mTpuxu, Taki gk detaché ta martelé, BumararoTh Bij miaHicTa Pi3HOTO
CTYNEHsl TOCTPOTH Ta 3B’si3HOCTI. {ns BiaTBopeHHs detaché koxHa HOTa mae OyTH
OKpEMOI0, ajle IIUPOKOI0, IO JOCATAEThCS poOOTOI M’sikoro jikTs. Lle no3Bosse
KJIABIII MOBHICTIO MiIHITHUCS, HE PO3PUBAIOYM MPU [ILOMY 3araJibHy My3UUHY JIIHIIO,
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CTBOpIOIOYM €(eKT «cmiBo4Yoro crakato». Hartomicth martelé mnorpebye OiibIn
aKIEHTOBAHOTO Ta TOCTPOTO IITPUXa, IO Pealli3yeThCs 4epe3 ONMCKaBUYHY aTaKy
MAJIBIIS Y MIOEHAHHI 3 MUTTEBUM PO3CIA0JICHHSM KHUCTI IMICIIS B3STTS 3BYKY [2].

Ocob6nuBe Miclle B OPKECTPOBIH MamiTpi mocigae portato — MTPHUX, IO IMITYE
NPUPOJHE TUXAaHHA IHCTpyMEHTa. B opkecTpi BiH 4acTO 3yCTPIUA€EThCS y MapTisiX
JyXOBUX a00 CTPYHHUX, Jie HOTH IIiJ JIrol IMO3HA4Y€HI Kpamkamu, 10 BKa3zye Ha
PO3AUIBHICTH 3BYKIB IIPH iXHIM MakcuMaibHIA HaOmmxeHocTi. Ha posii neil edexr
BIITBOPIOETHCS 32 IOITOMOTO0 «HAITIBJIETaTO»: TiaHICT HIOW M SKO IMPOAABIIOE KOKHY
KJIaBilly Baroro pyku. Lle cTBOproe 11103110 TATIOCTI 3BYKY, Jie KO’KHA HOBA HOTA Mae
BUpa3Hy, ajie Ha3BUYaHO M Ky aTaKy.

Jlns  iMiTarii TeXHIKM JyXOBHX IHCTPYMEHTIB, 30KpeMa IIOJBIMHOrO Ta
NOTpIMHOro crakato (uedT um TpyO, MiaHICTy HEoOX1JHAa BUHSATKOBA MaliblEBa
YITKICTh. Y TaKuX Maca)kax pyKa Ma€ 3aJIMIIATUC MAKCUMAaJIbHO CIOKIHHOIO, TOM1 SIK
MpaIOI0Th JIMIIE KIHYUKHU MalbliB. 3ByK MOBUHEH OyTH «OiCEpHHUM», TOCTPHUM 1
0e370raHHO PIBHUM 3a JUHaMIKOI. bynb-sika 3aiiBa «BaKKICTh» 3aIl sICTS MHUTTEBO
pyHHY€E 1T03110 JIETKOCTI Ta crienudigyHol poOOTH sS3MKa JYXOBUKA, MEPETBOPIOIOYHN
BIPTYO3HY PEIUTIKY Ha 3BHUaiHUI MiaHICTUYHUI macax [6].

JlpamaTtrdHa BUPaA3HICTh OPKECTPOBOI (PaKTypH YACTO 3aJICKUTh BiJ BUKOHAHHS
sforzando Ta rocTpux akiEHTIB, XapaKTep SKUX BapilOETHCS Bia yAapiB TapuioK 0
BCTYIB MiHOT Tpymniu. TpoMOOHOBHI aKIIEHT MOTPeOye rMMO0KOT0, «BAXKKOTOY» YIapy
B KJaBilly, SIKMA OJpa3y MIIXOIUTIOETbCA MEAAIII0 JJIsi CTBOPEHHS CHEeUU(pIYHOro
ryiay. BogHouac iMmiTamisi yaapy Tapiiok ab0 TPHUKYTHHKA y BHCOKOMY pETICTpi
BHUMarae 30BCIM 1HIIIOTO MiAX0/y: KOPOTKOT0, OJIMCKAaBUYHOTO JOTHUKY, [0 3a0e3neuye
cyxe, I3BIHKE Ta MPO30pe 3ByUYaHHs [6].

Otxe, apTUKyJSIiiHA MaliTpa KOHIIEpTMEWcTepa — II€ HE MPOCTO HaOIp
TEXHIYHUX MPUHOMIB, a KHUBa IMITaIlisl (PI3UYHUX TMPOIECIB, IO BIIOYBAIOTHCS
BCEpeNrHI  OpkecTpy. TinbKHM  uepe3  JAeTajbHE  BIATBOPEHHS  KOXKHOTO
IHCTPYMEHTAJIBHOTO IITpUXa IMIaHICT MOXE MepeTBOPUTH (opTemiaHHY MapTiio Ha
CIPaBXHIO CUM(OHIYHY JTIIO.

Jlunamika: T'y4HICTh VS IHTEHCUBHICTB. JIJIsi mpodeciiiHoro KoHIepTMeicTepa
KPUTUYHO BAXJIMBO PO3PIZHATH CYTO MEXAaHIYHY CHIJIy HATHCKaHHS KIaBilll Ta
€MOIIIITHy HAIOBHEHICTh 3BYKY. B OpKeCTpOBOMY KOHTEKCTI TYUYHICTh HIKOJU HE €
CaMOIIIJUTIO; BOHA € TIOX1JTHOIO BiJ] KIJTLKOCTI1 33 ITHUX IHCTPYMEHTIB Ta IHTEHCUBHOCTI
ixHporO AuxaHHs. Tomy poboTa Haj TUHAMIKOIO B KJIAaBIpi — Ie Hacamiiepes pobora
HaJ[ UTI031€10 MaIlTady Ta 3ByKOBOT'O IIPOCTOPY, 110 MOTPeOye BiJl MiaHiCTa 0COOIMBOTO
(13MYHOr0 KOHTPOJIIO.

OpxectpoBe forte JOKOPIHHO BiZIPI3HIETHCS BiJ COJIBHOTO MIAHICTHYHOTO yAapy.
[TomupeHo0 MNOMUIKOI HEJOCBITYEHHWX BHUKOHABIIIB € CIpoda «IIpOOUTH»
KJIaBlaTypy, II0 OCOOJIMBO TIOMITHO B ONEPHUX BCTyMax. Takui MiAXiA CTBOPIOE
TOCTpUH, «CKJISTHUIY 3BYK, IKUH PiKe BYXO 1 MUTTEBO 3racae, He MalOul OPKECTPOBOL
onopu. Cekper cnpaBkHbO1 IHTEHCUBHOCTI NOJIATA€ Y BUKOPUCTAaHHI Bark BChOTO Tija,
a HE JUIIe CWIM TajbliB. Pyka Mae saimmiatvicss BiUIBHOKO BiJ Iuleda, TOMI SK
3aikcoBaHI MaJblil MEPeJalTh YCIO Macy B KJIaBiaTypy. YSBHO 1€ MOKHA TTOPIBHSATH
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3 HAaTUCKAHHSIM Ha JyKe TJIMOOKY MPY>KHMHY a00 crpoOOI0 3pYIIMTH 3 MICIHS Ba)KKHI
MPEAMET: 3BYK Ma€ CTaBaTH «TOBCTUM» 1 HU3bKOYACTOTHUM, IMITYIOUH MOTYKHE tutti
BCHOT0 CUM(OHIYHOTO KOJIEKTHBY [8].

He meHm ckiagHUM € BUKOHAHHSI OPKECTpOBOro piano. B opkecTpi HaBiTH Ha
piBHI MMiaHICCIMO KOKEH IHCTPYMEHT 30epirae cBii IHAUBIAYyaIbHHUI TeMOp 1 XapakTep.
SIKo MmiaHICT MPOCTO «TIIAUThY» KIABIII, HAMAaralouuch rpaTd THUXO, 3BYK CTa€
BaTHUM, Oe30apBHUM 1 BTpayae 3JaTHICTh JOHECTH My3W4yHy AyMKy. HaBiTh Ha
HAUTUXIIIIOMY TUHAMIYHOMY PiBHI KIHUMKH MAaJbIIB MAIOTh OYTH «3apsHKCHUMI» Ta
yiTkumu. 11lo0 BiATBOPUTH IHTEHCHMBHE 3BYYaHHS I'PYyIU CKPUIIOK HA piano, MiaHiCcT
BUKOPHUCTOBY€E BHCOKY HIBHAKICTh HATUCKAHHS KJIABilll MPU MiHIMAJIbHINA aMILTITYAI
pyxy. lle 1no3Boisie 3ByKy 3ajMIIaTUCS TUXUM, alle BOAHOYAC HAMPYKEHUM,
BIOpYIOUUM 1 TaKUM, 110 <JIETUTHY JI0 OCTAHHBOI'O PSAJly KOHIIEPTHOI 3aiu [§].

OpxkecTpoBa IrHaMIKa 3aBKIU 0araTomapoBa, OCKUIbKU B peaIbHOMY KOJIEKTHBI
piako OyBae Tak, OO0 ycCl Ipynud Tpaid 3 aOCOJIOTHO OAHAKOBOI T'YYHICTIO.
KoHneprMmerictep Mae MaiicTepHO PO3MOAUIATYA TUHAMIYHI «IUIACTHY» BCEPEIUHI OTHIET
daktypu. Tak, mapris 6aca, o iMITye KOHTpabacu M TyOy, 3a3BUYail BUKOHYEThCS
Ha IMHAMIYHY CTYIiHb BUIIE (Hampukiaa, mf 3aMiCTh 3araibHOTO P), MO0 CTBOPUTH
HaJIHHUN aKyCTHYHUM hyHIaMeHT. BogHouac cympoBij y cepeiHiX roiocax Mae OyTH
MaKCHUMaJIbHO MPO30pUM, abHW HE «3acMI4yBaTH» 3BYKOBHUI IMPOCTIP, AO3BOJISIIOUU
COJIbHIM MeNoMii BUIBHO «CBITUTHUCS» Hal (GaKTypow, IMITYIOUM TPOBIIHHIMA
OpPKECTPOBUM IHCTPYMEHT [8].

Oco0nrBe MHUCTELTBO KEPYBaHHS YacOM MPOSIBISIETHCA Y BUKOHAHHI crescendo
ta diminuendo. OCKUIbKY pOsiTb, HA BIAMIHY B1JI OPKECTPY, HE MOKE ITOCHITFOBATH 3BYK
y>Ke B3SITOI HOTH, MIaHICT BJAETHCSA O UIHO30pHUX 3ac00iB. JlJisi CTBOpEHHS epeKTy
HApOCTAHHS BHUKOPUCTOBYETHCS IOCTYINOBE HAaIllApYBaHHS IMeNaji Ta J0JaBaHHS
O00EpTOHIB HUISIXOM TIJIMOLIOr0 HATHCKAaHHA KOXKHOI HAcTymHOI HOTH Yy (pasi.
HaTtomicTh OpkecTpoBe 3racaHHsl IMITYETbCSI HE MPOCTO 3MEHIICHHSM Ty4HOCTI, a
MOCTYIIOBUM «BUCBITJIICHHAM» (akTypu. Lle qocsraeTbes nuiaxoM iMiTallii 3MeHIIICHHS
KUIBKOCT1 THCTPYMEHTIB: MIAHICT MPUOUpPAE HIKHI, «BaXKK1» TOJIOCH TPOXHU paHILIE 3a
BEPXHIi, CTBOPIOIOYM €(PEKT PO3UMHEHHS 3BYKY B mpocTopi [8].

Otxe, ITWHaMIYHA TaJITpa KOHLEPTMEHCTepa — 1€ HE MPOCTO TYYHICTh, a
MHUCTEITBO KEPYyBaHHS 3BYKOBUM MTPOCTOPOM. BMIHHS pO3pI3HATH MEXaHIYHUH yap i
OPKECTpOBY Bary, a TakKoX po3noAuIATH (akTypy Ha TeMOpaidbHI «ILIACTHY,
MIEPETBOPIOE POsTb HAa 00'eMHY cuMbOHIYHY aekopariro. Came Takui CBIIOMHIA
KOHTPOJIb HaJ 1HTEHCHUBHICTIO 3BYKY JIO3BOJIS€ MIAHICTY BUUTH 3a MEXI OJHOTO
THCTPYMEHTA, CTBOPIOIOYN LIJTICHUHM 1 AUXAIOUMA MY3UYHHUIA OpPraHi3M.

BucnoBku. [lincyMmoByoun BUKJIaieHe, MOKHA CTBEPIKYBATH, 110 (POpMyBaHHS
OPKECTPOBOTO MHCJIEHHS € BHUIOK (OPMOI0 MIaHICTUYHOI ajanTalii y mnpodecii
KoHIepT™MelcTepa. [lepeocMmucieHHsl KiIaBipy $K KHBOI MapTUTypu BUMArae Bij
BUKOHABI[Sl HE JIMIIE TEXHIYHOI JOCKOHAIOCTI, a ¥ TJIMOOKOTrOo 3HAaHHS CIEHU(IKU
IHCTPYMEHTAJIbBHUX ~ TeMOpIB,  apTUKYJSUIMHUX  IITPUXIB  Ta  JAUHAMIYHOL
OararomapoBocTi cuMpoHIYHOTO OpkecTpy. [lomonanHs ymaapHOI MPUPOIU POSUTIO
yepe3 IMITalli0 «HECKIHUEHHOT'O JIEraTo» CTPYHHUX, COJIBbHOI MIPO30POCT1 AYXOBUX Ta
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00'€éeMHOT TIOTY>KHOCTI MIJl TEPETBOPIOE (POpTEIMiaHHUI CYIPOBiA Ha TOBHOIIHHY
cUM(OHIYHY [i10. 3peliTor, camMe 3JaTHICTh IlaHicTa OyTH «BHYTPILIHIM
JUPUTEHTOMY BIIACHOTO BUKOHAHHS JTO3BOJISIE CTBOPUTH LUTICHUN XYIOXKHIN TIPOCTIp,
Jie pOsUTb CTa€ pIBHONPABHUM TIAPTHEPOM COJIICTa, 3AaTHUM BIIATBOPUTH BCIO
MacCIITa0HICTh Ta JpaMaTUYHy TNIMOMHY OPKECTPOBOTO 3BYYaHHS.
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Abstract

Fungi are heterotrophic microorganisms that play a crucial role in the cycling of
matter within natural ecosystems. They absorb nutrients from substrates through an
osmotrophic mode of nutrition, converting complex organic compounds into simpler
forms via enzymatic activity and subsequently assimilating them. In addition to
essential macronutrients such as carbon and nitrogen, the presence of microelements
including iron, zinc, copper, and manganese is also of great importance for the growth
and metabolic activity of fungi.

Different fungal species possess distinct biochemical characteristics in terms of
utilizing nutrients available in substrates. For example, species such as Aspergillus
niger and Trichoderma reesei are notable for their ability to degrade cellulose and
starch, while Phanerochaete chrysosporium plays a significant role in lignin
biodegradation. Meanwhile, Fusarium oxysporum and Penicillium chrysogenum are
capable of assimilating various nitrogen sources. In addition, mycorrhizal fungi such
as Rhizophagus intraradices establish symbiotic relationships with plants, enhancing
the uptake of phosphorus and nitrogen and positively influencing plant growth.

Analyses indicate that fungal species belonging to different ecological groups
play an important role in the decomposition of organic matter, the formation of soil
fertility, and the improvement of plant nutrition. These characteristics demonstrate that
fungi are of great importance for ecosystem sustainability and for increasing the
productivity of agroecosystems.

Keywords: fungi, nutrients, microelements, macroelements, metabolism.

Fungi are widely distributed microorganisms in soil, aquatic, and plant
ecosystems, where they play a crucial role in the decomposition of organic matter.
They exhibit a heterotrophic mode of nutrition and rely on pre-formed organic
compounds to sustain their life processes. Through enzymatic activity, fungi degrade
complex organic compounds into simpler substances that can be absorbed and
assimilated by their cells [2].

In soil ecosystems, saprotrophic, parasitic, and symbiotic fungi play a significant
role in nutrient cycling. For example, mycorrhizal fungi form symbiotic associations
with plant root systems, enhancing the uptake of phosphorus and other minerals [8].

Carbon is a fundamental element for fungal metabolism and energy exchange.
Many fungal species are capable of utilizing a wide range of organic compounds as
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carbon sources. For example, Aspergillus niger synthesizes powerful enzymes—
amylase and cellulase—to degrade cellulose and starch, which is why it is widely used
in industrial enzyme production [1]. Trichoderma reesei is well known for its ability to
decompose cellulose and is one of the main producers of cellulolytic enzymes in
biotechnology. Phanerochaete chrysosporium is a white-rot fungus capable of
degrading lignin and plays an important role in the mineralization of woody residues
in forest ecosystems. These fungi secrete enzymes such as cellulase, ligninase, and
pectinase, converting complex polysaccharides into simple sugars.

Nitrogen is an essential element for the synthesis of proteins, nucleic acids, and
enzymes. Fungi are capable of assimilating nitrogen in various forms, including
ammonium salts, nitrates, amino acids, and proteins. For example, Fusarium
oxysporum and Penicillium chrysogenum can actively utilize nitrogen in the form of
nitrates and ammonium. This process is carried out through the activity of the enzymes
nitrate reductase and nitrite reductase [3].

Various microelements are essential for the metabolic processes of fungi. These
elements participate in the active centers of enzymes and regulate the rate of metabolic
reactions. For instance, iron is involved in oxidation—reduction reactions. Trichoderma
asperellum, for example, synthesizes specialized compounds called siderophores,
which convert insoluble iron in the soil into a form that can be assimilated [4]. Zinc is
involved in the structure of enzymes and stimulates cell division. It plays an important
role in the metabolism of species such as Aspergillus flavus and Aspergillus fumigatus.
Copper is a component of oxidase and laccase enzymes; for example, Pleurotus
ostreatus utilizes copper-containing enzymes in lignin degradation. Manganese
participates in the activity of lignin peroxidase, an enzyme particularly active in white-
rot fungi such as Phanerochaete chrysosporium.

Many fungi form symbiotic associations with plants, enhancing nutrient uptake.
Arbuscular mycorrhizal fungi, such as Rhizophagus intraradices, increase the assimilation
of phosphorus and nitrogen by plants [5]. At the same time, endophytic fungi such as
Trichoderma asperellum, Beauveria bassiana, and Purpureocillium lilacinum enhance
nutrient mobilization in the soil, positively influencing plant growth [6].

Fungi perform essential functions in ecosystems, including the decomposition of
organic residues, the cycling of carbon and nitrogen in the soil, the formation of symbiotic
associations with plants, and the enhancement of soil fertility. For example, soil fungi such
as Penicillium, Cladosporium, Alternaria, and Fusarium constitute an important part of
the soil microbiota and indirectly influence plant nutrition processes [7].

Fungi are highly adaptable organisms with the ability to utilize nutrients and
microelements. Through enzymatic activity, they decompose complex organic
compounds, assimilate carbon and nitrogen sources, and carry out metabolic processes
with the participation of various microelements. Species such as Aspergillus,
Trichoderma, Penicillium, Fusarium, and others play a significant role in these
processes. These characteristics demonstrate the importance of fungi in maintaining
soil fertility and ensuring the stability of ecosystems.
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TPAHCHALIOHAJIIZALIA BIBHECY SAK ®AKTOP
PO3BUTKY CBITOBOI EKOHOMIKHA

®okina-Maszenuesa K.B.

JIOKTOP €KOHOMIYHHMX HayK, mpodecop

Kadenpa MixHaApOAHOTO MEHEKMEHTY

Hono3yxk J1.P.

3100yBa4 BUIIOT OCBITH 0aKajIaBPCHKOTO PiBHS

CriemianbHICTh “MEHeKMEHT MIXXHAPOAHOI TOPTiBi 1 IpaBa”
Jlep>kaBHHI TOPrOBEIHHO-EKOHOMIUHUN YHIBEPCHUTET,

M. KuiB, Ykpaina

TpancHarionaizaiisi 013HECY € OJHHUM 13 KJIIOYOBUX (PAKTOPIB Cy4acCHOIO
PO3BUTKY CBITOBOi €KOHOMIKH, OCKUIBKM BOHA BH3HAUa€ CTPYKTYpy DIIOOATbHUX
PUHKIB 1 HalpsMH MIXXHAPOJHOTO CIIBPOOITHUIITBA. TpaHCHAIIOHATIBHI KOpHoparlii
(THK) BucTymaroThb OCHOBHHUMHM JpaiiBepamu [iodOamizaiii, 3a0e3neuyrodyu
e(eKTUBHMI OOMIH TOBapaMu, IOCIyTraMH, TEXHOJIOT1SIMUA Ta 3HAHHSAMH MK KpaiHaMH
PI3HUX KOHTHMHEHTIB. BOHU CHpUsIOThH 1HTErpalli puHKiB, PO3IIUPEHHIO BUPOOHUYUX
JIQHITIOTIB, MOITUPEHHIO 1HHOBAIIM Ta cTaHAapTH3aIlii Oi13HEC-TIPOIIECIB Y CBITOBOMY
MacmTabi [1].

THK 31iiiCHIOIOTH CBOIO AISUTHHICTH OJHOYACHO y OaraThox KpaiHax, Mo Ja€ iM
MOKJIMBICTh €()EKTUBHO BUKOPHUCTOBYBATH JOCTYIIHI PECYPCH, JICIIEBYy poOOUy CHITY,
MOJIATKOB1 MUIBTH Ta PO3BUHYTY IHPPACTPYKTYPY PI3HUX JAepxkaB. Takuil NoOanbHUIA
X1 HE JWIIE MiIBUIYE TPUOYTKOBICTh CaMUX KOPIOpAlliid, ajlie ¥ CTUMYIIOE
E€KOHOMIYHE 3pOCTaHHS KpaiH, Y SKHX BOHU MPaLIOIOTh, Y€pe3 CTBOPEHHS HOBHX
poOOYMX MICITh, PO3BUTOK JIOKAJHHUX MOCTAYaJbHUKIB 1 301IBIICHHS MOAATKOBUX
HAJIXOKCHb JI0 JCP)KaBHOTO Oro/pkery [2]. 3HaYHy PoOJib Y MBOMY MPOIEC] BiJirpae
TaKOX BIPOBA/DKEHHS TEPEAOBUX TEXHOJOTIH Ta YMHPaBIIHCHKUX MPAKTHK, IO
J03BOJISIE  TIJBUIIUTH KOHKYPEHTOCTIPOMOXHICTh HAI[IOHAJIBHUX EKOHOMIK Ha
CBITOBOMY PMHKY Ta IHTETPYBATH iX y I00aJIbHI JAHIIOTH 10AaHOI BapToCTi [1].

BaxxnuBuM acnekToM TpaHCHalioOHami3awil Oi3Hecy € ii BIUTUB Ha MDKHAPOAHY
topriemo. THK dopmyroTs m1o0anapHI JIAHIIOTH TMOCTa4yaHHS, SIKI BKJIIOYAIOTh
BUPOOHHUIITBO, JIOTICTHKY, MapKeTHMHI Ta 30yT MpOAyKuUli B pi3HHX perioHax. Lle
J03BOJISIE ONTHUMI3yBaT BUTPATH Ha BUPOOHUIITBO Ta JOCTABKY, CKOPOTHTH dac
MOCTa4YaHHA TOBApPIB 1 MIJABUIIMTH €(QEKTUBHICTh YMPABIIHCHKUX pIIIEHb Ha
MDKHApOAHOMY piBHI. BomHodac Taka oprasizaiisi TisJIbHOCTI MOTPeOye BHCOKOTO
pPIBHS KOOpAMHAINI Ta 3aCTOCYBaHHS CydYacHUX 1H(QOpMAIIHHUX CHCTEeM s
MOHITOPUHTY MOTOKIB PECYPCIB, KOHTPOIIO SKOCTI Ta YNpaBIiHHI pU3UKaMu [3].

TpancHarionamizaris 6i3Hecy 6€3Mocepe/IHbO BIUIMBAE HA 1HBECTHUIIIWHI TTOTOKH.
Inozemui mpsimi iHBecturii (ITID), sxi 3mpidicHiorots THK, cTUMYINIOIOTH PO3BUTOK
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BUPOOHHUIITBA, 1HPPACTPYKTYpPH Ta BIPOBAIHKCHHSI Cy4aCHHX TEXHOJIOTIN y KpaiHax
npuiioMmy. Ykpaina, HampuKiaa, OTPUMY€E BUTOAY BiJl 3aTy4eHHsI iHO3€MHOTO KariTaly
y cdepi IT, arponpoMuciIoBOCTI Ta XapuoBOi MPOMHUCIOBOCTI, IO CITPHUSIE MOAEPHI3aIlii
€KOHOMIKH, MIABUIIEHHIO i1 €(EKTUBHOCTI Ta KOHKYPEHTOCTIPOMOXKHOCTI Ha CBITOBOMY
punky [4]. Pazom i3 TuMm, mpucyTtHictTh THK cTBOproe momatkoBy moTpedy y
dbopMyBaHHI PETyIATOPHOT 0a3M, KA 3aXHUIIAE€ HAIIOHAIBHI IHTEPECH Ta CTUMYIIIOE
PO3BUTOK JIOKAJTHHUX ITiIITPUEMCTB.

He moxHa He BI3HAYUTH, IO TpaHCHAIIOHAJI3aIlisl O13HECY Ma€ MEeBHI PU3HKHU.
JIOMiHyBaHHS BEJIMKMX KOPIIOpPALiil MOXE MPU3BOJUTH 1O MOHOIOJNI3Alli PUHKIB,
MiBUIICHHS 3aJIGKHOCTI HAIIOHAJTBLHUX EKOHOMIK BiJ 30BHINIHIX TpaBIiB Ta
HEPIBHOMIPHOTO po3Moauly TmpuOyTkiB. KpiM TOro, reonomiTH4HI KOHQIIIKTH,
€KOHOMIYH1 KpU3H Ta 3MIHU PETYISITOPHUX HOPM CTBOPIOIOTH JOJIATKOB1 BUKIIUKH JJIs
edexTuBHOTO ynpariinusa AisipHICTIO THK. BHacninok 1iporo HeoOxigHa KOMILIEKCHA
OLIIHKA PU3UKIB 1 MOCTIMHUM MOHITOPUHT 30BHIIIHIX (PAKTOPIB, SIKI MOXKYTh BIUIMBATH
Ha CTAOUIBHICTH AISUTHHOCTI KOPIOpAIlii 1 EKOHOMIK KpaiH, 1€ BOHU MPUCYTHI [5].

Anamituane 3abe3neuenns AisuibHOCcTl THK nepenbadae 3acrocyBanHs cydacHUX
METOJIIB pU3HUK-MEeHEeKMeHTy. lle Bkirodae crieHapHHWI aHami3, IuBepcUIKaIliio
pUHKIB 30yTy Ta CTpaxyBaHHS 30BHINTHROCKOHOMIYHHUX ormepaliid. Bukopucranss
TaKuX 1HCTPYMEHTIB J03BOJISIE 3MEHIIMTH MOXJIMB1 BTPATH, MIJBUIIUTH CTIHKICTh
KOMIIaHIA JI0 HETraTUBHHMX 30BHINIHIX BIUIMBIB Ta 3a0e3leuuTH €(EeKTUBHICTH
NPUIHATTS YNPaBIIHCHKUX pillieHs [3].

CyuacHi Ttengenmii po3sutky THK cBimuare mpo axTHBHE BHIPOBaIKEHHS
1M poBUX TeXHONOTIN y O13Hec-Tiporiecu. Bukopucranus Benukux ganux (Big Data),
cucteM Oi3Hec-aHamiTuku (BI), mTyyHOro iHTEeNeKTy Ta aBTOMAaTH3alli J03BOJISE
OUIBIIl TOYHO MPOTHO3YBATH MOMUT, €(HEKTUBHO YIPABJISATH I100aTbHUMHU JIAHIIOTAMU
MOCTa4YaHHA Ta MPUHUMATH CTpATEriyHl yNpaBiIiHChKI pimeHHa. lle migBuinye
e(eKTUBHICTh AISUTBHOCTI KOPHOpAIIii 1 iX 31aTHICTh MIBUIKO aJanTyBaTUCA A0 3MiH
17100aIbHOI €eKOHOMIKH [6].

Oco6nuBa pons THK mnosnsrae y po3BUTKyY KpaiH, 1110 po3BuBatoThcs. Koproparrii
HE JIUIIIE THBECTYIOTh Y BUPOOHUIITBO, a i CIPUSIIOTH TpaHC(hepy TEXHOJIOT1H, HaBYaHHS
NEepCoHaly Ta MIJBUIIEHHIO CTaHAapTiB ynpaiiHHA. Lle mo3Bosnse GpopmyBaru HOBI
KOMITETEHIII] Y JIOKAJIbHUX €KOHOMIKaX Ta MOCUIIIOE THTETPAIlil0 TAKMX KPaiH y CBITOBY
ekoHoMIKy [7]. BomHouac edekTuBHa TpaHCHaIlOHaMI3alisd MOTpeOye aKTHUBHOTO
JIEP’KaBHOTO PETYNIOBaHHS, KOHTPOIIO AHTUMOHOMOJBHUX OpraHiB Ta OIIHKH
COII1AJIbHO-€KOHOMIYHUX HACIIAKIB IISJILHOCTI KOpHopallii, 1mo6 3abe3neuntu 6anance
MDK IHTEpECaMU BEJIMKUX KOMIAaHIM 1 HAaIllOHATbHUX €KOHOMIK [1].

OTtxe, TpaHCHaIIOHAMI3AIlIA O13HECY € TOTY)KHUM (DAKTOPOM PO3BUTKY CBITOBOI
€KOHOMIKH, chpusie Tobamizamii, MiJABUIICHHI0O €(EKTUBHOCTI BUPOOHHUIITBA,
3a]ly4eHHIO 1HBECTHIIM Ta MOIIMPEHHIO MepeloBUX TexHoorid. BogHouac BoHa
BUMAara€e KOMIUIEKCHOTO MIIXOMY 10 YINpaBIiHHS, OLIHKU PU3HKIB Ta PEryJtOBaHHS,
1100 3a0e3MeYnTH CTa0UIBHICTD 1 30aIaHCOBaHUN PO3BUTOK INIOOAIBHOI €KOHOMIYHO1
CUCTEMH.
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CTPATEI'TYHUHA KOHTPOJIb Y CUCTEMI
EKOHOMIYHOI'O YITPABJIITHHA HNIIAITPUEMCTBAMUAU
MOPCBKOI'O TPAHCIIOPTY

ScrpeOnuii Baagucaas MuxaijioBu4

acmipaHT

Kadenpa «Exonomika 1 ¢iHaHCH»

Opecbkuil HalllOHAILHUA MOPCHKUI YHIBEPCUTET, Y KpaiHa

VY cydacHHMX yMOBax MiJBUIIEHOI JTWHAMIYHOCTI 30BHIIIHBOIO CEpEJIOBUILA Ta
3pOCTaHHS KalliTaJIOMICTKOCTI IISUTBHOCTI MiJMPHEMCTB OCOOJIMBOI Baru HaOyBae
CTpaTeridHMii KOHTPONb SK CKJI4J0BA CHCTEMHM EKOHOMIYHOro ympasiiHHs. Moro
€KOHOMIYHA CYTHICTh NOJISIrae y 3a0e3nedyeHHl UUIeCIPsIMOBAHOIO BIUIMBY Ha
PE3yIBTATUBHICTD pealtizallii CTparTerii yepe3 KUTbKICHY OI[IHKY €eKOHOMIUYHUX €(EeKTIB
OKPEMHX CTPATEriuHUX PIlIECHb.

KoHTpob €KOHOMIUHUX MapaMmeTpiB y JOTICTUYHO-TPAHCIIOPTHUX CHCTEMax
J03BOJISIE Y3TOJUTH TEMIIU CTPATETTYHOTO PO3BUTKY 3 (DIHAHCOBUMH MOKJIUBOCTSIMU
MIJNPUEMCTBA. J[J11 MOPCHKMX KOMIIaHIM 1€ O3HA4a€ MIATPUMAHHS E€KOHOMIYHOT
CTIMKOCTI 32 paxyHOK CBOEYACHOT'O BUSBIICHHS AUCOAIaHCIB MIXK BapTICTIO PECYpCiB,
coO1BapTICTIO MEPEBE3EHB 1 LIILOBUMHU MOKA3HUKAMHU NMPUOYTKOBOCTI. TakuM YUHOM,
CTpaTeTIYHUN KOHTPOJh 3a0e3leuye 3BOPOTHUH 3B’S30K MIK EKOHOMIYHOIO
MOJTITUKOIO MIAMPUEMCTBA Ta €()EKTUBHICTIO peali30BaHUX CTpaTEr1YHUX 3aXO0IiB.

BinMiHHOIO PHCOIO CTPATEriyHOTO KOHTPOJIO SIK €KOHOMIYHOI KaTteropii € Horo
CIPSIMOBAHICTh Ha 3a0e3MEeYeHHsI JIOBrOCTPOKOBOI edekTuBHOCTI. Ha BiamiHy Bif
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MOTOYHOTO KOHTPOJIIO, 1110 30CEPEIKY€EThCSI HA BUKOHAHH1 OFO/IKETIB 1 ONEpaIiitHUX
MOKa3HUKIB, CTPATEriUHUA KOHTPOJb OPIEHTOBAHMUA HAa OLIHKY E€KOHOMIYHUX
HACJIKIB MPUUHITUX CTPATETiuHMUX pilieHb. BiH ae 3Mory He JHIle BHSBISTH
BIIXWUJICHHS, a ¥ BU3HAYATH iXHIN BIUIMB Ha (OpMyBaHHS BapTOCTI MiJNPUEMCTBA,
3a0e3Meuyrour eKOHOMIYHY OOTPYHTOBAHICTh MOJANBIINX YIPABIIHCHKUX PILICHb.

JIJist miAPUEMCTB MOPCHKOTO TPAHCIIOPTY €KOHOMIYHA MPUPOJIa CTPATETIYHOTO
KOHTPOJIIO MPOSIBISETHCSA Y MOEJHAHHI TPHOX B3aEMOIIOB’ I3aHUX ACIEKTIB [1]:

- BapricHoro — opieHTamii Ha 3pOCTaHHsS KariTaiizamii MiAIpHEMCTBA,
M1JIBUIIICHHS BApTOCT1 aKTUBIB Ta JOXITHOCTI OIEpallii.

- PecypcHoro — paiioHanbHOMY BHKOPHUCTaHHI BHPOOHHMYOTO, TEXHIYHOTO Ta
(Gh1HaHCOBOTO MOTEHIIIAITY.

- Pe3ynbTaTuBHOIO — OLIIHIII €EKOHOMIYHUX €(EeKTIB BIJ] peani3auii CTpaTeriyHux
IS 1 Mporpam.

Crpareriunvii KOHTPOJIb BIJPI3HAETHCS BiJ MOTOYHOTO ¥ ONEPATHUBHOIO
MacITaboM BIUTMBY, YaCOBUM TOPHU30HTOM 1 €KOHOMIUHOIO opieHTamier. [ToTounmii
KOHTPOJIb CHPSIMOBAaHUM Ha OI[IHKY BHUKOHAHHS IUIAHOBUX IOKA3HUKIB Yy Mexax
KOPOTKOCTPOKOBOTO TEPIoy, TOJII SIK ONEepaTUBHUI 30cepeIKeHUIl Ha PeryIloBaHHI
IMIOJICHHUX Jil y paMKax BHUPOOHWUYHMX 1 JIOTICTUYHUX TIporeciB. HaTtomicThb
CTpATErIYHUN KOHTPOJb OXOIUTIOE OI[IHKY €(EeKTHUBHOCTI peaiizalii KOpnopaTuBHOL
CTpaterii B JOBTOCTPOKOBIH MEPCIEKTUBI, OPIEHTYIOYUCH Ha 3a0e3MeUeHHs CTIHKOTrOo
3pOCTaHHS BapTOCTI Oi3HECY Ta TIJBUIINCHHS EKOHOMIYHOI pe3yJbTaTUBHOCTI
JisTbHOCTI [2].

Ha BigmiHy BiJi KOHTPOJIO BUKOHAHHS IOTOYHMX OFOJIKETIB, CTpaTET1uHHM
KOHTPOJIb CIHUPAETHCSI HA CHCTEMY AaHAJNITUYHMX EKOHOMIYHMX I1HAMKAaTOpPIB —
KI0UoBUX ToKa3HHMKIB edektuBHOocTi (KPI), BapTocTi iHBecTOBaHOro Kamitanmy
(ROIC), exonomiunoi pgomanoi Baptocti (EVA), iHTerpoBaHux y cucTeMy
30anmancoBannx moka3HukiB (Balanced Scorecard). Ili iHmukatopu HTO3BOJSIOTH
BUMIPIOBAaTH HE JIMIIE pe3yJbTaTUBHICTh pealli3alli OKpeMUX Imporpam, a i
€KOHOMIYHY €(DEeKTUBHICTh IOCATHEHHS CTPATETTYHUX LIIEH MiAnpruemMcTBa [3].

JUis TIAOpUEMCTB MOPCBKOTO TPAHCHOPTY CTPATEriuHUNA KOHTPOJIb Mae
KPUTHUYHE 3HAYECHHS, OCKUIbKH JO3BOJISIE OL[IHIOBAaTH €(PEKTUBHICTb BUKOPUCTAHHS
KaImTally y BECOKOBAPTICHUX 1IHBECTHUIIITHUX MPOEKTAX, OB’ A3aHUX 13 OY[IBHUIITBOM
abo MopepHizaii€o ¢G0Ty, PO3BUTKOM IOPTOBOI IHPPACTPYKTypU Ta HHUGPPOBUX
noricruunmx cucreM [4]. Horo ¢yHKumioHyBaHHs 3abesledye  eKOHOMidHY
30a7aHCOBAHICTh MDK KOPOTKOCTPOKOBUMH  (DIHAHCOBUMHU  pe3ysibTaTaMu  Ta
JIOBFOCTPOKOBUMH CTpPATErYHUMHU MPIOPUTETaMU, L0 € HEOOXITHOK YMOBOIO
MIATPUMaHHS KOHKYPEHTHHUX TMO3UIlINA CYTHOTUIABHUX KOMIIaHI Ha CBITOBOMY PUHKY
NepeBe3CHb.

JUJ1s TIOBHOTO PO3yMIHHS MICIISI CTPATET1YHOTO KOHTPOJIIO B CUCTEMI YIPaBIiHHS
MIMPAEMCTBOM JIOIIJIBHO MOPIBHATH HOTO 13 TOTOYHUM 1 OTIEPAaTUBHUM KOHTPOJIEM 32
KJIFOYOBUMHU €KOHOMIYHUMH MapameTpamu (Taos.l).
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Tabnuus 1 - BiaMiHHOCTI CTpaTerivHOro, MOTOYHOTO Ta OMEPATHBHOTO KOHTPOJIO B CHCTEMI
TPaBIiHHS MiAPHEMCTBAMH MOPCHKOTO TPAHCTIOPTY

Kpurepiii OnepaTuBHUNA KOHTPOJIb [ToTouHuit KOHTPOIB Crpareriyauii KOHTPOJIb
KoHTpoabs BUKOHAHHS . S
3abe3neueHHs . O1iHKa EKOHOMIYHO]
TUTAHOBUX MMOKA3HUKIB y X N
Merta BHKOHAHHS [IOJIEHHUX e(eKTUBHOCTI peaJi3artii
.Y KOPOTKOCTPOKOBOMY o
omepariifHuX 3aBIaHb L KOPIOPATHUBHOI CTpaTeTii
nepiofi
YacoBuii . . . .
Jo 1 micss 1 pik (6romxetHuit nuki) | 3—10 pokis
TOPU30HT
. dinancoBo-exoHoMiyHl | CTpaTeriddi mporpaMu
O0’exT Bupo6uuui ta TP (H1 IIPOTPaMH,
. . pe3yJIbTaTH TTOTOYHOTO IHBECTUIIIHI TIPOCKTH,
KOHTPOJTIO JIOTICTUYHI MTPOLIECH . R
nepioay JIOBI'OCTPOKOBI LTI
) Ormnepalitiiidi BUTpaTH . . ROIC, EVA, ROI
Kirouosi pal pati, CobiBapTicTb, IPUOYTOK, ’ ] S
o0cHr nepeBe3eHb, Yac Lk pPEeHTa0eNbHICTh aKTUBIB,
MOKa3HUKHU - JIIKBIIHICTH . .
pericy BapTICTh Oi3HECY
30anaHcoBaHa cucTeMa
Bbromxeruuit 3BiTH (HIHAHCOBOTO MMOKA3HHUKIB,
[HcTpyMeHTH . . L0
COHTROMIO MOHITOPHHT, anamizy, KPI CTpaTeriYHMiA ayIuT,
p BUPOOHUYUI 00K H1PO3ILIIB KOHTPOJIIHT
€(hEeKTUBHOCTI
Yacrora [{oxBapTasnbHO / [lepioguyHO, 3a1€KHO
. [IoaeHHO / MOTHXHEBO . . .
3I1HCHEHHS IOPIYHO BiJI CTPATET1YHOTO IHKITY
. JlocsaraeHns [TinBuIeHHsS BApTOCTI
Pesynbrar BusiBnenHs BiIXuiaeHsb y .
o . ) KOPOTKOCTPOKOBUX i IPUEMCTBA,
3aCTOCYBaHHS | HMIOJCHHIN isITLHOCTI . . o .
MJIAHOBUX PE3YJIbTaTIB CTpaTerivyHa CTIMKICTh
Busnauae ekoHOMIUHY
3navyeHHs i | 3abe3neuye [ae 3mory pe3yIbTaTUBHICTD
MOPCBHKUX Oe3mepepBHICTh KOHTPOJIIOBATH CTpaTeT1YHHX PIIICHb,
MiIPUEMCTB | Omepariii co0iBapTICTh MEpEeBE3CHb | IHBECTHULIIN 1 PO3BUTKY
dbaoTy

[[)Kepenoz CKJIaZICHO aBTOpOM

HageneHi BIAMIHHOCTI CB1/14aTh, 1110 CTPATErTYHUI KOHTPOJIb Ma€ OUIbII IIUPOKY
YacoBY 1 IIJIbOBY OPIEHTAI[II0, OXOIUTIOIOYH €KOHOMIYHY €(eKTUBHICTh 1 3POCTAHHS
BapToCTi OI3HECY, TOMI K IMOTOYHMA Ta OINEPATUBHUI KOHTPOJIb OOMEKYIOTHCS
YIPaBIIHHSAM PE3yJIbTaTaMH KOPOTKOCTPOKOBHX MEPIOIiB.
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FINANCIAL TECHNOLOGIES (FINTECH)

Usherenko Svitlana Vasylivna
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SHEI "Kyiv National Economic University
named after Vadym Hetman", Ukraine

Under the conditions of both martial law and the prospects for the post-war
reconstruction of Ukraine, providing the national economy with financial resources
becomes a challenge. Addressing this problem involves tasks such as attracting
financial resources from various sources, ensuring operational and mobile management
regardless of the location of the source or recipient, controlling financing risks, and
ensuring efficiency through optimal mechanisms tailored to specific requirements.

In this regard, the opportunities of modern, comprehensive, and progressive
digitalization of all spheres of economic activity are drawing attention, including the
financial sphere, where digitalization is represented by financial technologies,
established under the name FinTech. FinTech is currently defined as a complex of
modern information and communication technologies and software products applied
in financial services and operations. These allow subjects to provide or receive a full
range of financial services and perform operations remotely via electronic
communication (mobile apps, other software interfaces) securely, promptly, and
automatically without the direct participation of financial institution
personnel.Currently, FinTech includes:

« Blockchain, biometric documentation, electronic money, and e-commerce.

o The Internet of Things (IoT), insurance tech, open banking, and various payment
systems.

o Cashless infrastructure and cloud computing.

« Artificial Intelligence (Al), such as virtual robot consultants providing financial
operation advice.

«Big Data technologies for processing large volumes of structured and
unstructured data.

« Commercial internet and unbundling banking, where customers choose apps
(like Wise or Revolut) over traditional banks.

« Cryptocurrency, neobanking, and others.

The list of these technologies is not exhaustive and continues to expand as digital
technologies advance into various sectors. The pioneers of FinTech are specialized
innovative technology companies (FinTech companies). Consumers include financial
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and credit institutions, marketplaces, banks, insurance organizations, and other
enterprises using these technologies for financial, trading, or consulting services.

FinTech companies play a leading role by developing certified software or
implementing existing products to provide financial services, often in collaboration
with financial institutions. These companies focus on customer needs and offer
innovative financial services, increasing financial inclusion by improving the
flexibility, accessibility, and quality of services.

The progress of FinTech depends on the development of digital technologies,
hardware, and the professional training and motivation of personnel. Its evolution has
occurred alongside advancements in programming, computing power, higher
education, and the digital literacy of consumers. Simultaneously, FinTech development
1s interdependent with market needs for new business models aimed at efficiency,
speed, and mobile access. This leads to both the modernization of traditional models
and the emergence of entirely new structures, such as neobanks.

A global trend is the collaborative transformation of financial institutions, where
FinTech companies partner with traditional organizations (banks, insurance
companies, funds) to create new functioning models. This allows traditional
institutions to maintain stability while acquiring innovative features. Key capabilities
of these models include:

« Overcoming geographical and state borders to access competitive financing
sources globally.

« Reducing information asymmetry through Big Data and Al, making financial
products accessible to "unbanked" segments without traditional credit histories.

o Increasing financing efficiency and expanding sources through P2P or B2B
technologies, enabling online payments without financial institution staff.

However, FinTech development depends on a country's level of economic
development, the entrepreneurial sector, financial infrastructure, the institutional
environment, and digital literacy. Modern digital reality also presents challenges, such
as:

« Inequality between countries and social groups regarding FinTech access.

« The displacement of personnel in routine professions due to
automation/robotization, creating a need for digital technology specialists.

« Balancing personalized services and user identification with the fundamental
right to privacy.

The problem of personalization is currently being addressed through biometrics,
which also provides cybersecurity through unique digital identification. This allows a
move away from complex passwords toward intuitive methods like FacelD, TouchID,
voice recognition, and retinal scanning. Behavioral biometrics further enhances
security by analyzing unique user patterns, such as how a phone is held or typing speed.

In the digital reality of the 6th technological paradigm (wave), FinTech supports
key technologies such as:

« Robotics, nanotechnology, and new types of transport.

« Gene engineering, blockchain, and cryptocurrencies.

46



Proceedings of the 8™ International Scientific and Practical Conference
ZD EUROPEAN OPEN "Global Directions in Scientific Research and Technological Development"
jF7 SCIENCE SPACE April 6-8, 2026, Valencia, Spain
I —— ]

« Sharing economy and crowdfunding, which change approaches to consumer and
business lending.

« Robo-advising for wealth management, financial planning, and trading.

« Compliance programs that shift company focus from external control to internal
regulation, ensuring adherence to corporate culture, legislation, and ethical standards.

The primary goal of compliance is to minimize legal and reputational risks. Tools
include auditing, investigations, ethical standards, risk assessment, and feedback with
management or the board of directors. While some trends of the 6th paradigm build
upon the 5th (e.g., FinTech building on programming and cloud technologies), FinTech
is classified as a radical innovation because it creates a fundamentally new financial
reality rather than just improving traditional banking.

These disruptive innovations are capturing the mass market due to convenience.
Traditional institutions risk losing their clientele to these new solutions. The unbundling
revolution has shifted the concept of banking; whereas customers once visited one bank
for all services, a modern user might use 15-20 different financial apps on their
smartphone. Global giants like Apple Pay, WeChat, and Amazon have created their own
ecosystems. These ecosystems are dynamic associations of diverse participants who co-
evolve and create value through integrated cooperation and competition.

In the current financial services sphere, code is replacing bank employees, and
blockchain is replacing bank offices. We are witnessing "invisible banking," where
financial services are embedded into everyday apps. This supports Bill Gates' famous
observation: "Banking is necessary, banks are not".

These global trends must be considered and installed within Ukraine's domestic FinTech
sector. Currently, Ukraine possesses various levels of these technologies and companies. For
example, marketplaces with large sales volumes and their own payment platforms are
competing with global leaders. According to the Global Fintech Index by Findexable, in
2021, Ukraine ranked 48th out of 83 countries, indicating a level below average.

However, the Ukrainian FinTech market has significant growth potential due to
interest in modern technologies and e-commerce. The "Ukrainian Fintech Catalog
2024" lists 256 companies, 47% of which operate internationally. Development
continues at a high pace, tied to advancements in ICT, software, and hardware.

The development of Ukraine's FinTech sector must align with global
digitalization trends, market globalization, and EU financial service standards to
facilitate European integration. This development is increasingly urgent to support the
large-scale financial activities of enterprises, including those that have relocated or are
operating in high-risk war zones
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The contemporary economic system of Ukraine operates under conditions of
multidimensional uncertainty shaped by the impact of full-scale armed aggression,
which determines the transformation of the risk environment of economic activity. In
this context, pharmaceutical distribution acquires the status of a critically important
infrastructural subsystem, the functional stability of which is a prerequisite for ensuring
the continuity of the national healthcare system.

A high level of market concentration, manifested in the dominance of a limited
number of entities that account for more than 85% of the total supply of medicinal
products as of 2024, creates preconditions for the emergence of systemic risks [1]. The
conditions of martial law significantly exacerbate these risks due to the cumulative
impact of logistical, energy, inflationary, and currency imbalances, as well as kinetic
risks associated with the physical destruction of assets. This increases the vulnerability
of the financial stability of key market operators and may lead to disruptions in the
continuity of pharmaceutical supply.

Under current conditions, crisis management is transforming from a reactive
instrument into a preventive management system [3], aimed at ensuring liquidity,
solvency, and operational continuity of enterprises. Its functional purpose lies in the
formation of adaptive mechanisms for responding to external shocks and minimizing

48


https://fintechua.org/about?utm_source=chatgpt.com
https://fintechua.org/catalog_2024ua?utm_source=chatgpt.com
https://reports.weforum.org/docs/WEF_Future_of_Global_Fintech_Second_Edition_2025.pdf?utm_source=chatgpt.com
https://reports.weforum.org/docs/WEF_Future_of_Global_Fintech_Second_Edition_2025.pdf?utm_source=chatgpt.com

Proceedings of the 8™ International Scientific and Practical Conference
ZD EUROPEAN OPEN "Global Directions in Scientific Research and Technological Development"
jF7 SCIENCE SPACE April 6-8, 2026, Valencia, Spain
I

the destructive impact of exogenous factors. A central role in this system is played by
working capital management as a key driver of financial flexibility.

The specifics of the business model of pharmaceutical distributors determine the
dominance of current assets in the structure of their resource potential, which results in
a critical dependence of performance on the efficiency of inventory management,
accounts receivable, and logistics costs. The need to maintain substantial inventories
in compliance with storage standards, finance receivables of pharmacy chains, and
ensure the functioning of warehouse and transport infrastructure creates an increased
burden on working capital.

Martial law significantly complicates working capital management due to the
influence of a set of interrelated destabilizing factors. Dysfunction of supply chain logistics
leads to disruptions in the operating cycle and slows down inventory turnover. Kinetic risks
associated with the physical destruction of infrastructure and inventories cause direct
financial losses. Inflationary and currency fluctuations generate instability in the pricing
environment, while the deterioration of payment discipline among counterparties results in
an increase in accounts receivable. The cumulative effect of these factors manifests itself in
the formation of liquidity shortages and an increased risk of cash gaps.

Under such conditions, the traditional working capital management model
focused on profitability maximization loses its effectiveness, as it does not account for
the specifics of war-induced risks. This necessitates a transition to an adaptive crisis
management model functionally oriented toward ensuring financial stability through
maintaining liquidity and operational continuity.

A comparative analysis of traditional and crisis management approaches makes it
possible to identify their conceptual differences. The traditional model is based on
principles of optimizing the efficiency of current asset utilization, whereas the crisis
model is focused on minimizing liquidity risks. In inventory management, this is
reflected in the transition from the “Just-in-Time” concept to the formation of safety
stocks [7], which reduces the risk of supply disruptions but is accompanied by the
immobilization of financial resources. Management of accounts receivable is
transformed toward strengthening control over credit policy, assessing the solvency of
counterparties, and shortening settlement periods.

Effective crisis management of working capital involves the implementation of a
set of interrelated managerial decisions. A key direction is the optimization of inventory
structure based on demand forecasting and adaptation of the product range to wartime
conditions. It is also important to improve accounts receivable management through the
introduction of analytical control mechanisms and the differentiation of credit terms.

A significant element of financial stabilization is the use of trade credit from
suppliers as an instrument for financing the operating cycle, which reduces the need
for external financial resources. At the same time, the effectiveness of this mechanism
depends on the optimization of contractual relations and the alignment of interests
among supply chain participants.

Particular importance is attached to the transformation of logistics infrastructure
as a component of crisis management. The decentralization of warehouse capacities,
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the creation of backup logistics centers, and the diversification of supply routes help
reduce concentration risks and enhance operational resilience. In parallel, increasing
the financial flexibility of enterprises through the formation of liquidity reserves,
opening credit lines, and diversifying sources of financing is critically important.

Thus, in a wartime economy, crisis management of working capital serves as a
key instrument for ensuring the financial stability of pharmaceutical distributors. The
transition to adaptive management strategies allows minimizing the impact of
exogenous shocks, stabilizing cash flows, and ensuring the continuity of the supply of
medicinal products. In a broader context, this contributes to maintaining the resilience
of the pharmaceutical market and the functioning of the healthcare system under
conditions of prolonged uncertainty.
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Kadenpa 3emenbHOro aagmMiHiCTpyBaHHs Ta re0iHGOPMaLIMHUX CUCTEM
XapKiBChKHI HAIIOHATLHUN YHIBEPCUTET MICHKOTO TOCIIOAPCTBA

iM. O. M. bekeroBa, Ykpaina

AHoTamisg. Y cTarTi po3nIsIHYTO 0c00aMBOCTI 3acTocyBaHHS GNSS-TexHomOrH
ta bBIIJIA B 1HXEHEPHO-T€OAE3UYHUX BHIIYKYBAaHHSAX AaBTOMOOUIBHUX JIOPIL.
[IpoananizoBaHo CydacHI METOAM MPOCTOPOBUX  BUMIPIOBaHb, IHTETPAIilO
CYIyTHUKOBHUX CIIOCTEPEKEHD 13 OE3MIIOTHUMHU aepOPOTO3HIMAIIBHUMH CUCTEMAMH, a
TaKOXX poJib IUMPOBUX MOJETEH MICIIEBOCTI y MPOEKTYBAaHHI JIHIHHUX 00’ €KTIB
iHppacTtpykrypH [1, 4]. OkpeMy yBary npuaiieHO TOYHOCT1 BUSHAYCHHSI KOOPJIMHAT y
pexkumax RTK/NRTK ta npakTuunuM acniekTam noOya0BH OpTO(HOTOIIIAHIB.

Ku104oBi ciioBa: iHXEHEPHO-T€0/I€3UYH] BUIITYKYBaHHS, aBTOMOOUTBHI JJOPOTH,
GNSS, RTK, NRTK, BIUIA, uudpoBa momenb MiICIEBOCTI, OPTOQPOTOILIAH,
TpacyBaHHsI, T€0/Ie3UYHE 3a0e31eUeHHsI OyIBHUIITBA.

BBegenns. CydacHi 1HXXEHEPHO-T€OJI€3UYHI BUIIYKYBAaHHSA [JISl JOPOKHBOTO
OyHIBHHUIITBA 3a3HAJIN CyTTEBUX 3MiH Yy 3B 53Ky 3 BIpoBakeHHsIM GNSS-TexHonorii
Ta OE3MUIOTHUX JITAJbHUX amnapariB. SKIIO paHilie oTpuMaHHs TomorpadidyHoi
iHpopMallli BHUMarajgo 3HaYHUX MOJbOBUX pOOIT 13 BHUKOPUCTAHHSM TEOMOJMITIB 1
HIBEJPIB, TO CHOTO/IHI 3HAYHA YACTHUHA JaHUX (OPMYETHCS JUCTAHIINWHO 3 BUCOKOIO
TOYHICTIO [2].

Merta Ta 3agau4i gociaigkeHHss. MeTo0 € JOCTIIKEHHS MOXJIMBOCTEH 1HTETpartii
GNSS-rexHosoriii Ta Oe3MUIOTHUX JITAJbHUX amapariB y MpoIeci I1HKEHEPHO-
reoIe3UYHUX BULTYKYBaHb aBTOMOOLIBHUX JIOPIT, @ TAKOXK aHa13 TOYHOCTI OTPUMaHHS
MPOCTOPOBUX JIAHMX JJII TPOEKTYBaHHS Ta MOHITOPUHTY JIIHIMHUX OO €KTIB
1HGPaACTPYKTYPH.

VY xomi aHamizy Cy4acHOTO CTaHy IHXEHEPHO-T€OAC3UYHOTO 3a0e3MedeHHs
JIOPOKHBOTO OYMIBHHUIITBA CTa€ O4YeBHJIHMM, 110 BopoBajykeHHs GNSS Tta BITJIA
JIOKOPIHHO 3MIHUJIO MiIXO/IU IO OTpUMaHHA Tonorpadiunoi inpopmaii. Akio panimie
3HaYHA YaCTHUHA MOJBOBUX POOIT Oa3yBasiacs Ha KJIACUYHHUX MeEToAax MoOymaoBH
reoIe3UYHUX MEPEK 1 JOBIOTPUBAJIMX BUMIPIOBAHHSX Y CKJIAJJHUX YMOBAX MICLIEBOCTI,
TO CBOTOAHI CYMYTHHUKOBI TEXHOJOTIi JO3BOJIAIOTH OMNEPATUBHO OTPUMYBATH
KOOPJIMHATH 3 BUCOKOIO TOYHICTIO HE3aJIEKHO BIJ MPOTSHKHOCTI 00 €ekTta [1].
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AmHaniz pobotu mepex akTuBHHX pedepeni-craniii (CORS) Ta cepsiciB Tumy
RTK/NRTK mnoka3ye, 110 BH3HAY€HHS KOOPAMHAT Yy PEXUMI pPEaJbHOTO Yacy
3a0e3reuye CAaHTUMETPOBUM PIBEHb TOYHOCTI HAa 3HAYHUX BIJACTAHSAX BiJ 0a30BHUX
CTaHII, M0 € KPUTHUYHO BAXJIUBHUM JJI TpacyBaHHS aBTOMOOUIBHUX JOpIT 1
npuB’s3KK 1HKeHepHux cropya [3]. Le daktuyno 3MiHIOE TiAXiA A0 MOOYIOBH
re0Ie3UYHOr0 OOIPYHTYBaHHS, IEPETBOPIOIOUN HOTO 3 (PI3UYHOT MEPEkKi 3aKPITIIICHUX
MYHKTIB y HUPPOBY 1H(PACTPYKTYPY KOPEKIIIHUX JaHUX.

OkpeMy poib y CyYacHMX BHUIIYKYyBaHHSX BIITparOTh O€3MUIOTHI JiTadbHI
armapaTtu, SKi JI03BOJISIIOTh OTPUMYBATH BHCOKOJIETali30BaHI OPTO(OTOIIAHM Ta
upoBi MoAeNi MicleBOCTI. SIK MOKa3zyroTh AOCHipKeHHs, 0e3 inrerparii GNSS-
OCHOBHU pe3yJbTaTu aepo(OTO3HIMAHHS BTPAYalOTh 1HXKCHEPHY IIIHHICTH 1 MOXYTh
BUKOPHUCTOBYBAaTHUCS JiMlIe SIK BizyanbHl marepianu [4]. Came noeananHs GNSS-
BuMiptoBaHb 13 BITJIA 3a6e3mneuye nepeTBopeHHs (HOTOrpaMMETPUYHUX JIAHUX Y TOUHI
MIPOCTOPOBI MOAEINI, MPUAATHI ISl MPOEKTYBaHHA MPOQUIIB AOPIT Ta PO3PaXyHKY
00CATIB 3eMJISTHUX POOIT.

OTpuMaHi pe3ynbTaTH CBIIYaTh MPO CYTTEBY TpaHChOpMAIl0 poii iHXKeHepa-
reo/Ie3UCTa, KU IMOCTYMOBO MEPEXOAUTh BiJ] BUKOHAHHS KIACHUYHUX IMOJHOBUX
BHUMIPIOBaHb /10 pOOOTH 3 THTEIPOBAHUMU ITUGPOBUMHU MPOCTOPOBUMHU JaHUMU. [Ipu
LBOMY CJIiJi BpaXOBYBaTH BIUIMB (DAKTOPIB, 1110 MOXKYTh 3HMKYBaTu TouHICTh GNSS-
BHUMIPIOBaHb, 30KpeMa 0araronpoMeHEeBICTh CHUTHATY, CKJIaJHI YMOBH 3a0ynoBu a0o
NPUPOJIHI MEPEIIKOAH, SKI 3aJMIIAIOTHCS aKTyaJlbHUMU HaBITh MPU BUKOPUCTAHHI
Cy4acHOTo 00JIaIHAHHS.

[{ikaBUM acmeKTOM € TakKoXX 3acTocyBaHHs 1HTerpoBaHumx GNSS- ta BITJIA-
TEXHOJOT1 Yy MOHITOPUHTY aBTOMOOUIBHMX JOPII Ta IHIIMX JIHIAHUX CHOpYH, A€
pEryliipHE OHOBJIEHHS TMPOCTOPOBUX JIAHUX JO3BOJISIE OINEPATUBHO BHSIBISITH
nedopmartlii, 3MiHN penbedy Ta 1HIN 1HXEHEpHI pu3uku [2]. Takum ymHOM, GNSS
BUCTyMae 0a30BUM KOOPAMHATHUM KapKacoM, Ha SKHM HAKJIagaloThCs JaHi
JUCTAHIIAHOTO 30H/1yBaHHS.

BoaHowac aHaii3 HOpPMAaTHBHO-TIPABOBOIO  PETYNIOBAaHHS  CBIAYWTH, IO
TEXHOJIOTIYHUN PO3BUTOK BHIIEPEIKA€ OHOBICHHS IHCTPYKTHUBHOI 0a3u, 0COOIMBO
o0 BukopuctaHHa MepexeBux pimeHb RTK/NRTK Ta 6e3niioTHUX cuCTeM Y
BUpoOHNUMX ymoBax. lle dopmye morpeby y momanmbmiiii amanTailli HOpMaTUBHUX
JIOKYMEHTIB JI0 Cy4acHUX ITU(POBUX TEXHOJIOTIH y reoje3ii Ta Oy IBHUIITBI.

BucHoBkn. GNSS-TexHonorii Ta O€3MiJIOTHI JITallbHI anapatd € KIIYOBUMHU
IHCTPYMEHTAMH Cy4YaCHHUX 1HXXEHEPHO-T€OIE3NYHNX BHIINYKyBaHb aBTOMOOUIHLHHUX
jopir. Ix iHTerpamis 103BOJIsie 3HAYHO IIiJBMINUTH TOYHICTh, OIEPATUBHICTH Ta
e(eKTUBHICTh OTPUMAaHHS MTPOCTOPOBUX TaHUX. BUKOpUCTaHHS CyITyTHUKOBUX CUCTEM
y noennanHi 3 BIIJIA 3a0e3nedye CTBOpEHHS BHCOKOTOYHUX LHU(PPOBUX MOJETEH
MICIIEBOCTi, [0 € OCHOBOI JUIsl TMPOEKTYBAaHHS, OYMIBHHUIITBA Ta MOHITOPUHTY
TPaHCIIOPTHOT 1HOPACTPYKTYPH.
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PO3BUTOK ABTOCIIOPTY B XAPKOBI HAITPUKIHIII
XIX — HA TIOYATKY XX cr. (HA OCHOBI MATEPIAJIIB
T'A3ETH «IOKHBINA KPA»)

Coxosi0Ba Harauin

K.1.H., JJOLIEHT

ITonmoBa Oxcana

K.(i10C.H., TOIIEHT

Ounexcun Irop

K.(1710C.H., IOIECHT

Kadenpa comianbHO-ryMaHITapHUX JUCIUTLIIIH

HarionansHuii yHiBepcUTET (PI3MYHOTO BUXOBAHHS 1 CIIOPTY Y KpaiHu
Ykpaina

Mexa XIX ta XX cr. crama mepiojioM CTPIMKOI TEXHIYHOI MoJepHi3aii
YKPaAiHChKUX MICT, cepell SIKMX XapKiB MOCIIaB OJHE 3 YUIbHUX MICIb SK MOTYXHUN
1HyCTpladbHUM Ta IHTENEeKTYanbHUM 1eHTp. [1osBa nmepmmx aBTOMOO1TIB HAa BYJIHIISX
MiCTa He JIUIIIe 3MiHIIa MIChbKUM TanamadT, a i 3akiana GyHaaMeHT 1 popMyBaHHS
HOBOI CLIOPTUBHOI KYJIbTYPHU — aBTOCIIOPTY.

3rimHo 3 moBimoMIIeHHsIM Ta3zetn «MOxHbIi kpait» Big 18 mororo 1897 p.,
nepuuii aBTomMoOuUTs y XapkoBi 3’siBUBCA 16 mrororo. BiacHUKOM TpaHCIOPTHOTO
3aco0y OyB MicueBuii mianpuemens 1. A. Pybiamreitn [1].

Ha nowarky XX cT. BJIaCHMKHA aBTOTPAHCIOPTY Ta aMaTOpU AaBTOCIIOPTY
IHIIIIOBATM  CTBOPEHHS TMEpIMX MNpOPUIBHUX TPOMAACHKUX OpraHizamii —
aBTOMOOUTRHUX TOBApUCTB 1 KiIy0iB. 30kpema, y XapkoBi BrpoaoBxk 1911-1918 pp.
nisiB [1iBgeHHO-pyCchKUM aBTOMOOLTRHUM KiTy0. CTaTyT Ki1yOy 3aTBepaxeHo 13 ceprHs
1911 p. JlIokyMeHT BH3HAYaB KIFOYOBY METY IISIIBHOCTI OpraHizallii: KOHCOIiAaIliro
0ci0, 3alliKaBJIE€HUX Y PO3BUTKY, BJOCKOHAJIEHHI Ta MOMYJsipU3allii aBTOMOOLII3MY B
ycix #oro ¢opmax. Ilix mumM TepMiHOM TOTOYACHI MPAaBOTBOPLI PO3yMiTU Oyab-sKi
3aco0u mepecyBaHHs 3 BUKOPUCTAHHSIM JIBUTYHIB, 10 HE MOTPEOyBaM CHEIlalbHUX
pelikoBux nuisixiB [2, c. 1]. OcHOBHMMHM HampsiMaMu AISUTBHOCTI KIyOy Oymu:
oprasizaifisi COpPTUBHMX 3MaraHb Ta €KCKYpPCIMHUX BHUi3/iB; po30y/l0Ba TEXHIYHOI
1H(ppacTpyKTypu (yTpUMAaHHS TapaxiB, MaillCTepeHb sl OyIIBHUIITBA Ta PEMOHTY
aBTOMOOWITIB); OCBITHBO-TIPOCBITHUIIPKA poOOTa dYepe3 TMPOBEACHHS  JIEKIIiH,
dbopmyBaHHs 010110TeKH Ta (PYHKIIOHYBaHHS KypCiB JJISA MIATOTOBKHM MEXaHIKIB 1
BoAiiB. Opranizaiisi TakoX Majia MPaBO Ha MPOBEACHHS HAYKOBO-CIIOPTHBHUX
BHUCTABOK, BHJIABHHYY JISUIBHICTh (YacomucH, Kaprorpadis) Ta TpeIcTaBIICHHS
1HTEepeCciB aBTOMOOUTICTIB Mepesl YPSJOBUMH IHCTUTYIISIMH, 30KpeMa Yy MUTAHHSIX
MOKpAIIeHHS CTaHy JOpIT Ta peecTparlii TpaHCHOPTHHX 3aco0iB. Okpemy yBary
NPUALUISIINA 320€3MeUEHHI0 JO3BULIS WICHIB KIIyOy Ta CHPHUSHHIO B IMIIOPTI TEXHIKH 1
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KOMILIEKTYI0UUX [2, ¢. 2-3]. Ixepena dbinancyBaHHs KiIyOy (OpMyBauCs 32 paXyHOK
YJICHCHKUX BHECKIB, JIOOPOBUIBHUX IMOXEPTB, a TaKoX 300piB BiJ NPOBEIECHHS
IPOMAJICBKMX 1 PpO3BaXKaJbHUX 3axoiiB. JlomarkoBuii 10Xig 3abe3redyBaBcs
KOMEPIIIHOIO MISUTBHICTIO, 30KpeMa peaiizallielo aBTOMOOUTIB Ta 3aM4acTHH J0 HUX
[2, c. 4-5]. ®inaHCcOBa MOJIITHKA OpraHizallii mepeadoavana qudepeHIiioBany CHCTEMY
BHECKIB: BCTYITHUW BHECOK y MepIIHil pik wieHcTBa cranoBuB 100 kpb., a mojambIi
mopivyi BUIuiaTu — 50 kp6. OcoOIMBOIO KaTEropiero Oy «4ieHHn-3Maratesn (ocoou,
10 COJIapU3YBAIUCS 3 IIISIMU KITyOY), JIs IKUX CYMU BHECKIB OYJIM 3HMKEH1 710 25
ta 15 kp6. BianoBigHO. BapTo 3ayBaxuTH, 10 CTAaTyT KIyOy MaB JE€MOKpaTUUYHHIA
XapakTep, ajpke mepeadadaB MpaBo Ha YICHCTBO SK JIJIS YOJIOBIKIB, TaK 1 IS )KIHOK [2.
C. 6-7]. I'onoBorw ki1y0y oopano O. Opnosa [3]. Beworo 3a nepioa icHyBaHHS KI1yOy
HapaxoBYyBaJOCh 73 MIMCHUX YJIeHIB Ta 93 — «uJeHIB-3MaraTesiBy.

Ha mmanbrax razetrn «FOXHBIM Kpail» JeTadbHO BHCBITJICHO THepedir
CeBacTomnoiabChbKOro MDKHAPOIHOTO aBTOMOOUIBHOTO MpoOiry Ha Mpu3 iMIeparopa
Muxkonu I — Benuky Basy 3 iMrepchkuM repOomM. 3MaraHHsi, 1Mo MPOXOMIA Y BEPECHI
1911 p. 3a mapmpyrom Cankr-Iletepoypr — TBep — Tymna — Open — Kypcbk — XapkiB
— KarepunocnaB — CeBacTomnosb, CTajdl 3HAKOBOIO IMOIEI0, YIaCTh Yy sIKiA Opanmu i
MPEJICTAaBHUKA HOBOCTBOPEHOI0 XapKIBCHKOTO aBTOMOOUILHOTO KiyOy. 3okpema, 12
munHsg 1911 p. yaconuc MOBIIOMIISIB MPO BI3UT JI0 MicTa WieHa IMmepaTopchbKOro
POCIMCHKOTO aBTOMOOLTFHOTO ToBapucTBa A. Harenms. 3miliCHIOIOYM 1HCTICKIIAHY
noi3aky 3a mapupyroM Caskt-IlerepOypr — XapkiB, BIH HaJaB €KCHEPTHY OLIHKY
cTaHy HULIXiB: AUTAHKY Bifg Cankt-IlerepOypra 1o MockBu Oyiio BU3HAHO BIAMIHHOIO,
Bl MockBu a0 XapkoBa — 3aJ0BUIbHOIW. HaWOLIbIl KpUTHYHI 3ayBaKCHHS
cTOCyBajucs Bijpizka Big XapkoBa a0 CeBacTomosis, SKUA dYepe3 INepeBakaHHS
I'PYHTOBOT'O TOKPHUTTSI CTAHOBUB IIJIBUIIIEHY HEOE3MEKy /I yYaCHUKIB. 3arajioM y
npo0Oiry mianyBanacst ydyactb 50 aBToMo0OUTIB [4], cepen sIkux Oy i mpeacTaBHUKU
XapkiBcbkoro aBToM0o011bHOTO KiIyOy — A. Ilok Ha mammHi pipmu bpassbe, O. Inbenko
Ha aBTo pipmu Diar Ta A. [lyHiH Ha MamuHiI napu3bkoi Gipmu lappak [3].

[Tonpu MacmTabHICTh 1 CTATYCHICTh 3aIJIaHOBAHOTO 3aX0/y, XapKiBCbKa MIChKa
yIpaBa CcaMOYCyHYJIacsl BiJ IMiJATOTOBKM IOIi: BOHA BIAXHWJIMJIA MPOMO3UIIII MIOA0
oprasizailii ypouucToro npuiomMy y4acHHMKIB MpoOiry Ta BigMoBuiacs (iHaHCYBaTU
PEMOHTHI poOOTH Ha BIAMOBIAHUX AUIsSHKaX TpacH [5]. Taki aii MiCbKHX OpraHiB BlIau
MOXHa TOSCHUTH €KOHOMIYHUM IParMaTu3MOM — MPIOPUTETHICTIO (piHAHCYBaHHS
TpaMBaiHOTO Ta KIHHOTO TPAHCIOPTY HAaJl JOPOTOI0 MOJCPHI3AIIEI0 MIISXIB IS
«eJITapHUX» aBTONPOOIriB, I1HCTUTYIIMHUM KOHCEPBATU3MOM — CIPUHHATTIM
aBTOKJIYOIB SIK IPUBATHUX 1HIIIATUB, 1110 HE MOTPEeOyBaJIU JEP>KaBHOI MIITPUMKHU O€3
npsiMoi BKa3iBKM MIHICTEpCTBAa BHYTPIMIHIX CIIPaB; COLIAJBHAM CKEICHCOM
YOEPEeDKEHUM CTaBJICHHSM TJIACHUX AYMH 1O aBTOMOOUIS SK JO IIIyMHOTO W
He0e3MevHoTo 3ac00y MepecyBaHHs, IO 3arpOKyBaB MiCHKOMY YKIIATy.

Ha mporuBary mo3wuiiii MICbKO1 BJIaJii, WICHH XapKiBCHKOTO aBTOMOOUIBHOTO
kiyoy 11 Bepecnst 1911 p. opranizyBanu Ha IOJPOMI YPOUUCTY 3yCTpIY YYAaCHHKIB
npoO0iry. AKTUBICTH MATOTYBAJIM JIBa MOYECH1 )KETOHU: MEPIINI — JIJIs1 aBTOMOOTICTA,
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akui TpuOyB 110 XapkoBa 0e3 mTpadHux OaniB, Apyruil — JJs XapKiBCHKOTO
YYaCHHKA, IKMI nepiuuM (iHilyBaB Ha imoapomi [6].

[Nazera meranbHO BUCBITIIOBaNA TepedIr mpoOiry, akmeHTYIuUd, M0 TpUOyTTS
eKinaxiB 10 XapKoBa OYiKyBaJIoCs B JpyTii mosoBuHi qHs 11 BepecHs. TpancnoptHi
3aco0M PO3MINIyBaAIM Ha IMOAPOMI I OXOPOHOIO BIMCHKOBOI BapTH; TPAaH3UTHE
nepecyBaHHsI MICTOM He mepeadadanocs. 3arajoM y 3MaraHHsX B3sUId y4acTh 63
aBTOMOOUTI moTyxHicTio Big 18 mo 100 k. c¢. (HalOLIBII MPEACTaBHUIILKOKO Oyiia
kareropis 40 k. c.).

Hamnepenonni crapTy XapKiBCbKI 1HXKEHEPU IIPOBENIM PEBI3II0 JOPOXKHBOTO
MOKPUTTS 3a BU3HAYCHUM MapIIpyTOM. Y MexaxX XapKiBChKOTO TMOBITY KOJIOHA
npociiayBania 3a HarpsiMkoM: ByJl. Ceminapcbka — OcHoBa — ¢. [Tununose — Mepeda
— VYrkiBka. Ha BinMiHy Bia Micekoi Biaau, [loBiToBa yrnpaBa BUSIBUJIA CHPHUSHHA,
BCTAHOBUBIIIM JIOPOXHI 3HAKK Ta MPU3HAYMBIIM CHUTHAJHHUKIB Ha HEOE3MEeYHUX
MOBOPOTAaxX 1 3aTI3HUYHUX Tepei3aax.

[Tepmi eximaxi, 3okpema M. ¢doH Mekka Ta TpENCTaBHUKIB YaCOMUCY
«ABTOMOOWIBLY, mictamucs wmicta Oim3bko 17:00. Cepem MiciieBHX CIOPTCMEHIB
migepom ctaB A. Ilok, sikwif 1 OTprMaB MOYeCHUH Tpu3 Ki1yOy. Uepes He3aoBIIbHIN
CTaH JOPIT JBa aBTOMOO1JTI JOCTPOKOBO MPUITUHUIIM YYacTh y reperonax. 13 BepecHs,
TIiCII IEPEBIPKU HA BUTPUBAJIICTD, 13 XapKoBa Ha MiBJACHb BUpyIUB 51 ekinax [7; §;
9;10; 11].

Bapro maromocutH, mo 12 BepecHs B 3amax rorenro «Bepcamp» BimOyBcs
ypouHCTU OaHKET Ha YeCTh YYaCHHUKIB MpoOiry. 3axia OyB opraHi30BaHHI BUKIIIOUHO
3YCWIIAMH 4JI€HIB XapKiBCHKOTO aBTOMOOIIBLHOIO KIIYOY, III0 BKOTpPE IMiJIKPECITHIIO
iXHIO POJIb SIK OJTHUX 13 TOJIOBHUX MOJIEPATOPIB CIIOPTUBHOTO KUTTS MicTa [10].

[Tepemoskuiem aBTompobiry Cankrt-IlerepOypr — CeBacTomnoyib y KOMaHIHOMY
3aimiky craB Ilepmmii pociiicbkuii aBToMoOUTbHMI KiyO (MockBa). ChneuniaibHy
Haropogqy orpumaB PeiiHcpkuil aBTOMOOUTBHUIT KiIyO (Himewunmna). Komanmopa
npo0Oiry, ronoBy mpasiiHnHsS MockoBchko-Kazancekoi 3amizuuiii M. K. ¢don Mekka,
OyJIO BiJI3HAYEHO MOYECHUM 30JI0TUM KyOKkoMm [12].

[Ipotsirom 1912 p. unenu kinyO0y OpraHi3oBYBaJIHM PETYJSApHI aBTOMOOIJIbHI
NpOTYJISIHKK 3a MapuupyTamu: XapkiB — benropoa — Xapkis, XapkiB — [lonraBa —
XapkiB Ta XapkiB — MockBa — XapkiB. XapKiBCbKi aBTOMOOLTICTH TaKOXK
MIPOJIOBXXYBAJIM aKTUBHY y4acTh Y CIIOPTUBHHX IEperoHax. 30kpema, y kBiTHI 1914 p.
Oy7o 30praHizoBaHo MacmTabHuiA IPoOir 3a MapmpyToM XapkiB — MockBa — XapKis,
y sSIKOMy B3sB yuyacTh 21 aBTOMOOUIh. Ekimaxki, leKopoBaHI KBITaMH, 3€JICHHIO Ta
cTpiukamu, HamiuyBaiau 60 macaxxupiB, cepes skux OyJsa 21 KiHka, 1110 CBIAYMIIO PO
nemMokparu3aiio aprocrnoptry. Komannopamu mpo0Oiry Buctynuian O. AKUMEHKO Ta
T. Ilok, a MeguuHMI CyNpoBiJ KOJOHM 3a0e3neuyBas Jiikap [latiic. 3axia TpuBas 3 6
no 8 xsiTHs [13; 14].

I3 mouatkom Ilepiioi cBiTOBOT BiiiHU MisUTBHICTh aBTOMOOUILHOTO KIyOy Halyma
IYMaHITapHOI'O CHpPSIMYBaHHS: Oprasizalis HajaBaja TPaHCHOPTHI 3aco0u is
TPaHCIOPTYBAaHHS MOPAHEHUX. 3TOJI0M, Y MeKaxX peajizallii BiiiChKOBO-aBTOMOOLILHOT
MOBMHHOCTI, MPUBATHI aBTOMOOWUIl OyJi0 BIAUyXeHO s moTped Aaitouoi apwmii. Lle
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npu3Beso 10 (AKTUYHOTO MPUIMHEHHS aKTUBHOI pOOOTHM TOBApUCTBA, SKE Hajai
¢dyHkuionyBago cyto (opmaibHo. [liBAEHHO-pOCIMCHKUNA ABTOMOOLIBHUN KIyO Y
XapKoBl TIPOJIOBXKYBAaB CBOIO JiSUIBHICTH g0 1918., iHIimitoBaBIIM CTBOPEHHS
npobiIbHUX (IHAHCOBO-TOCMOJAAPCHKUX CTPYKTYp. 30Kpema, Ha 0asi  kiyOy
GyHKIIOHYBaIu JBa KOOMNEPAaTWBHI 00’ €THAHHS: MO3WYKOBO-OIIAHE TOBAPHUCTBO
«ABTOKpeuT» (3acHoBane y 1918 p.) Ta koomepatuB «ABTOmONMOMOra» (IisB 3
1916 p.).

OT1xe, po3BUTOK aBTOCHOPTY B XapkoBi Hanmpukidii XIX — Ha mouatky XX CT.
MIPOMIIOB NUISAX BiJl MOSIBU MEPIIOTo aBTOMOOUI y 1897 p. 10 hopMyBaHHS MOTYKHOTO
[TiBnenHO-pocilicbkkoro aBToMoOUTEHOTO KIyOy (1911 p.), MiAiBHICTH SKOTO cTana
KJIFOYOBUM (PaKTOPOM TEXHIUYHOI MOJIEpHi3allii periony. AHami3 maTepialiB razeTu
«¥OxHBIN Kpal» CBIQUHUTH, 110 MONPH OFOKETHUM MparMaTU3M Ta KOHCEPBATU3M
MICBKOi ympaBH, NPOrpPecCHBHA CIUIbHOTa 3abe3meymsia YCIiX MacIITaOHUX
MDKHApPOJHUX 1 PEriOHaJbHUX MPOOIriB, MPOJEMOHCTPYBABIIM BHUCOKY TEXHIYHY
KyJbTYypy Ta JEMOKPAaTUYHICTh (y4acThb IKIHOK-aBTOMOOuIiCTOK). ColianbHo-
nomiTuyH1 noTpsciaasg 1914—1918 pp. 3ymoBmiM Tpancdopmaliito JisSIbHOCTI KITyOy
31 CHOPTHBHOTO BEKTOpa VY IUIONMIMHY BINCHKOBOI JOMOMOTH Ta (hiHAHCOBO-
roCIoJapchbKoi Koomepallii TOBApUCTBA «ABTOKPEAUT» Ta «ABTOIOMOMOTay, IO
JIO3BOJIHJIO 30eperTy nmpodeciiHuii ocepelok aBTOMOOUTICTIB Y KPU30BUM MEP1O/.

CnucoK BUKOPHCTAHUX JKepet
1.  FOxwub1i1 kpail. — 1897. — 18 mrororo.
2. ¥YcraB HOxHO-pycCKOro aBTOMOOUIILHOTO KiIy0a B XapbhkoBe - XapbKoB: Turmo-
mutorp. M. Cepreesa u K. 'anpuenko, 1911. — 19 c.
FOxHbrit kpait. — 1911. — 18 aBrycra.
OxHpI1i kpait. — 1911. — 12 nrons.
HOxHbIi kpait. — 1911. — 6 ceHTA0pA.
OxHbI# kpait. — 1911. — 7 ceHTAOpS.
HOxub1it kpait. — 1911. — 10 cenTa0psL.
HOxnbIit kpait. — 1911. — 11 cenTsa0ps.
9.  HOxwubrii kpait. — 1911. — 12 cents6ps.
10. HOxwbrit kpait. — 1911. — 13 cents0ps.
11. HOxwusriit kpait. — 1911. — 14 ceHT0pS1.
12. FOxHb1i kpait. — 1911. — 22 cenTa0ps.
13. FOxHbIit kpaid. — 1914. — 9 anpens.
14. IOxusiit kpait. — 1914. — 12 anpens.
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BUKOPUCTAHHS BE3NIJIOTHUX ABIAIIIMHUX
KOMILJIEKCIB JJI51 BUSIBJIEHHS TA JOKAJIBALII
HECAHKIIOHOBAHUX TOYOK PAJIOJOCTYIIY TA
WI-FI MEPEX

JIntBuHenko Poman I'enHagiiioBu4

KypCaHT

IHisiboB KoctsinTun BitasiiioBn4
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KaHauAaT (GI3UKO-MaTeMaTHYHUX HAYK, JOICHT
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XapKiBChKHI HalllOHAIBHUN YHIBEPCUTET BHYTPIIIHIX CIpaB, Y KpaiHa

IlocranoBka mpobGuaemu. Y cydacHMX YMOBax TiOpuaHOI BiiiHHM Iu(poBa
Oe3reka O0'€KTIB KPUTHYHOI 1H(PPACTPYKTYpH CTa€ BPA3IMBOIO TEPEl HOBUMU
METOJIaMU TUCTAHIIHHOTO BTpydaHHs. OHUM 13 HAMOUIbIII HEOE3MEUHUX CLIEHAPIiB €
BCTAHOBJICHHS 3JIOBMHUCHUKAMH HECAHKI[IOHOBAaHUX TOYOK panaiogoctymy abo Wi-Fi
«3aKJIQJIOK», SIK1 JI03BOJISIIOTH 3/1MCHIOBATH MPHUXOBAaHE MepexoruieHHs Tpadiky abo
BIJIJaJIeHE KEpyBaHHS CUCTEMaMM aBTOMartu3alii. TpaauuiiiHi Ha3eMHI METOAU
MOHITOpUHTY edipy miaposainamu KiGepmodiiii 9acTo CTHKAIOTHCS 3 MPOOIEMOIO
oOMexeHOT MOOLIBHOCTI Ta HasBHOCTI «MEPTBUX 30H» y TyCTid 3a0yaoBi abo Ha
BEITUKHX MPOMUCIIOBHUX TepUTOPisX [1, c. 14]. Bukopucranns 6€3MiIOTHUX aBlalliiHAX
komruiekciB (bmAK), ocHameHux crierianizoBaHUM 00JIaTHAHHSM JIJISI pa/1l04aCTOTHOT
PO3BIJIKH, BIIKPUBAE HOB1 MOMJIMBOCTI JUIsl JIOKai3allii TAKUX 3arpo3 Y TPUBUMIPHOMY
npoctopi. Takuil miaxiAg J03BOJISIE TMPABOOXOPOHIIM €(EKTUBHO CKaHyBaTH
Ba)KKOJIOCTYIIHI JUISTHKU, BKJIIFOYAIOUU JaXW BUCOTHUX CIIOPY/I Ta 3aKPUT1 MPOMUCIIOBI
30HU, Jie (Pi3nyHa MPUCYTHICTH OTIEPATUBHOTO CKIIATy MOXKe OyTH AemackoBaHa. briJIA
3a0€3MeuyoTh HEOOXIJIHY BHUCOTY MIAHOMY aHTEH ISl TMOoJoJaHHSA e]ekTy
eKpaHyBaHHS, 1[0 BUHUKAE 4Yepe3 BUKOPUCTAHHS 3aTi300€TOHHUX KOHCTPYKIIH Y
MiChbKi 3a0ynoBi. Kpim Toro, 3actocyBaHHS JApOHIB JI03BOJISE 3IIMCHIOBATH
OesnepepBHUIN MAaTpyiIbHUNA 00XiJ mnepuMerpa o0'ekta 0€3 3amydyeHHS 3HAYHOT
KUIBKOCTI TEXHIYHUX 3ac00iB Ha 3eMyi. BripoBa/yKeHHs aepopoO3BiIKK B JISUIBHICTD
MOJILIIT CIIPUsi€ 3HAYHOMY CKOPOUYEHHIO Yacy Ha MEePBUHHY 1JIeHTU(]IKALIIO 3arpo3u B
YMOBax 0OMEKEHOT0 4acoBOro pecypcy. Lle Takoxx cTBopioe yMOBH AJisi 0€3MEYHOT0
BUSIBJICHHS] BUOYXOBUX MTPUCTPOIB 3 PAAIOKEPYBAHHSM, 1110 MOXKYTh OyTH 3aMacKOBaHi
17 3BUYaiiHe MepekeBe 001 JHAHHS.
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AHaJi3 ocTaHHIX Jocaimxenb i myosikaniii. [Tutanus iaTerparii 6€3MuI0THUX
TEXHOJIOT1 y MpPaBOOXOPOHHY [ISUIbHICTh AKTUBHO OOTOBOPIOIOTHCS y 3BITax
MixHapoaHoi opranizarii kpuminanbHoi moddimii (Interpol), me HaromomryeTbcs Ha
BXJIMBOCT1 aBTOMaTH3aIlli 300py 1udpoBux mokaziB [2, ¢. 12]. TexHiuHi cTaHIApTH
BUKOPHUCTAHHS MPOrpaMHO-BU3HAYeHUX pazgiocucteM (SDR) mus nineit myOmivHOT
Oe3IeKH JIeTabHO OMKCaH1 B 3BiTaX €BPONENCHKOT0 IHCTUTYTY TEIEKOMYHIKAIIMHUX
cranaaptis (ETSI), mo 3aknamae ¢yHaamMeHT s CTBOPEHHS HAIIMHUX CHUCTEM
MOHITOpUHTY [3, ¢. 18]. Okpemi acmeKTu mpaBoOBOTO peryatoBaHHs moiasoTiB briJIA Ta
iXHBOTO BIUIMBY Ha MPHUBATHICTH JOCHIKYIOThCS B Mexax Crparterii kidepOe3neku
€C, sxa BUMarae CyBOporo IOTPUMaHHs €TUYHUX HOPM IpPHU BHUKOPUCTaHHI 3ac00iB
pamionepexorieHHs [5, c. 9]. B VYkpaini HaykoBi po3poOku y il cdepi gacto
0a3ytoTbcs Ha aHami3l [lopaKy BUKOPUCTaHHS MOBITPSIHOTO MPOCTOPY, IO PETYIIIOE
B32€EMO/III0 IIMBUILHUX Ta CUJIOBUX CTPYKTYp y HeOi [4, c. 5]. [IpoTe, monpu HasSBHICTH
texHlyHUX crneundikanit y npamsgx IEEE mono nokanizanii curaanis, 3aluIaETbCs
HEJOCTaTHHO BHUBUEHUM TIUTAHHA OIEPATUBHOTO TIOEAHAHHS AaepPOPO3BILAKU 3
0e3rmocepeHIM pO3CIIiIyBaHHsIM Kibep3noduHiB [6, c. 110].

Meto10 cTaTTi € HayKOBE OOIPYHTYBAaHHSA TaKTUYHUX MPUHOMIB Ta TEXHIYHHX
pIllIeHb MO0 3aCTOCYBaHHS OC3MUIOTHUX aBlaIlIMHUX KOMILIEKCIB MIIpO3/iIaMu
Kibepnomiiii s orepaTUBHOTO BUSIBJICHHS, 1IEHTU(IKAIT Ta TOYHOI JIOKami3aiil
HECAHKI[IOHOBAaHUX JDKEPENl PaJIOBUIPOMIHIOBAHHA Ha 00’€KTax KpPUTUYHOI
1H(PaACTPYKTYpH B yMOBax riOpUIHUX 3arpo3.

Bukiaa ocHOBHOro Matepiaiy. TexHiuHa CKJIaJoBa a€pOPO3BIIKH AJIsl TOTPEO
Kibepnomimii 6a3yeTbcsi Ha BUKOPHUCTAHHI MPOTrpaMHO-BU3HAYEHUX PadlOCHUCTEM
(SDR), siki BCTaHOBJIIOIOTBCS Ha JIETKI Ta cepeaHl ApoHU [3, c. 42]. Taki cucremu
JTO3BOJISIIOTH 3/1MCHIOBATH IIMPOKOCMYTOBUM MOHITOpUHT y niana3onax 2.4 GHz ta 5
GHz, inentudikyBatu THUOM WHPPYBaHHS Ta BUABIATH mnpuxoBaHi SSID.
Buxopucrannst briJIA 103Bosisie MpOBOIUTH TPIaHTYIIALIIO JKEpesia CUTHATY 3HAYHO
IIBU/IIIE 32 HA3€MHI1 eKilaXi, OCKUIbKH aHTeHH MiAIHMAaIOThCS HaJl MEPEIIKOIaMH, 1110
CIPUYUHSIOTH 0araTornpoMeHeBe MOoupeHHs pagioxBuisb [6, c. 118]. Cydacni SDR-
MOJIyYJIl Ha OOpTy JpOHA 3/1aTHI MEPEeXOIUIIOBATH MAKETH JAHMX I TOJAJIbIIOro
aHaJi3y CTPYKTYpPHU Mepexki 6€3 HeoOX1THOCTI O€3M0CEePEITHHOT0 MIKIIIOUCHHS 10 HEl.
CrnemianizoBaHe IporpaMHe 3a0e3nedeHHs aBTOMAaTHYHO MOPiBHIOE BUsBiIeHI MAC-
aJipecu 31 CIIMCKaMU JI03BOJIEHUX MPUCTPOIB HAa 00'€KT1, MUTTEBO CUTHAJI3YIOUU MPO
NOSIBY YYXKOPIIHUX eneMeHTiB. [IpaBooxopoHIli MaoTh 3MOry (hiKCyBaTh HE JIUIIIE
(dakT HAaABHOCTI CUTHAJTY, @ i BU3HAYATHU HOTO MOTYKHICTh y PI3HUX TOYKAX, IO JA€
3MOTy TOOyAyBaTH TOYHY MaTeMaTWUYHy MOJENb MICIIe3HAXOKEHHS MeperaBaya.
3acTocyBaHHsI CHPSIMOBAaHMX AaHTEH Ha CTaOUI30BaHUX MiABICAX JpOHA JO3BOJISIE
BIJICIKATH 3aBaJM BiJl JIETITUMHUX TOYOK JOCTYMYy, IO 3HAXOIATHCS 1032 MEXaMu
nochimKyBaHoi 30HU. Lle ocoOnuBO BakiauBO Il 1AeHTH(IKAIIT Tak 3BaHUX '"37UX
nBitHUKIB" (Evil Twins) — ¢eiikoBux mMepek, CTBOpEHUX I (DIIIUHTY OOJIKOBHX
JAHUX CHIBPOOITHHMKIB JIepKaBHUX YyCTaHOB. KpiM TOro, TexHi4HI CHPOMOKHOCTI
brnAK 103BOJISIFOTE BUSIBIIATH HU3BKOIIOTYXH1 curHainu Bluetooth-masukiB, ki yacto
BUKOPUCTOBYIOTHCS JIJISl BHYTPIIIHBO1 HABIralii 3JI0BMUCHHUKIB BCEPEIMHI Oy I1BENb.
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OcobnuBa yBara MPUAUIIETHCS aNTOPUTMaM aBTOMATHYHOTO BHUSBIICHHS
aHomatiii y paaioedipi, Iki MOXKYTb CBITUUTH MPO POOOTY «CIUISTYUX» MPUCTPOIB [2,
c. 7]. KypcanTtu Ta gitoui odilepu HaBUAIOTHCS MPAIIOBATH 3 IMU(DPOBUMHU KapTaMH
MOKPUTTS, 110 CTBOPIOIOThCA Oe3nocepenHbo Mif 4Yac monbotry. Lle mo3Bonsie B
pealbHOMY 4Yaci OaYUTH IHTEHCUBHICTh CUTHAIY Ta MOr0 HAMPSMOK, 0 KPUTHYHO
BOXJIMBO TpU OOCTeXEHHI O0O0'€KTIB 3 MIABUIICHMM pPIBHEM CEKPETHOCTI.
BripoBakeHHS TAKMX TEXHOJIOT1H BUMarae He JUIIEe TEXHIYHUX 3HaHb, a H pO3yMIHHS
HOPM MDKHApPOJHOTO TYMaHITapHOTO TpaBa, MO0 YHUKHYTH BTPYYaHHS y MpPUBATHE
KUTTS TPOMAJISIH 17 4ac MOHITOpUHTY [5, c. 29]. IIpodeciiina miaroroBka ogiiepin
KiGepnomiiii BkiIo4yae onaHyBaHHS METOJIIB Bi3yaii3allii pagioyacCTOTHUX TOJiB, 10
J03BOJISIE BUSIBISITA 30HU AHOMAJIBHOTO 3racaHHs a0o0 MiJCUJIEHHS CHUTHAIY.
BuxopucTtanHs IITYy4HOTO 1HTEIEKTY AJISl aHAJI3y CHEKTPOrpaM y pekKuMi peasbHOro
yacy Jiornomarae iieHTu(iKyBaTu yHIKaabHI "curHaTypu'" oOJaJHaHHS, 1110 HAJIEKUTh
BiJOMHM XaKEpPChbKUM YyrpynoBaHHsIM. [IpaBOOXOpOHIII TaKOK BUBYAIOTH MPOIEAYPH
JeriTUMi3ailii OTpuMaHuX aepo(OTO3HIMKIB Ta pagiorpam SK PEYOBUX JIOKA3IB Y
KPUMIHAJIbBHOMY ITPOBAJI>)KE€HH1 3T1IHO 3 BUMOT'aMH HaI[lOHAJIBHOT'O 3aKOHOAAaBCTBA [4,
c. 202]. BaxiMBUM acHeKTOM € 3aXHUCT CaMUX KaHaJiB KEepyBaHHS JAPOHOM BiJ
MEPEXOIJICHHS, 10 JOCATAETHCS BUKOPUCTAHHAM 3alllM(PPOBAHUX MPOTOKONIIB Ta
cucteM IIITPY (nceBpoBunaakoBoi nepedyoBu poOovoi yactoTu). Ilomiiist akTUBHO
CHIBIIPAITIOE 3 aIMIHICTPATOPaMH KPUTUIHOI 1HOPACTPYKTYPH ISl CTBOPEHHS "OLTHX
CHUCKIB" PajilOBUNPOMIHIOBAHHS, 1[0 3HAYHO MPUCKOPIOE MOLITYK HECAHKI[IOHOBAaHUX
npucTpoiB. Pe3ynpTaT MOHITOPHHTY IHTETPYIOTHCA B 3arajlbHOICPKABHY CHUCTEMY
KiOep3axucTy, 3a0e3Neuyour MBUAKAM OOMIH JaHWMH MPO HOBI THIH 3arpo3 MIXK
PI3HMMH BIJOMCTBaMH.

OkpeMuUM CTpaTeriyHuM acmhekToM JisibHOCTI KibGepmodmiiii € BUKOpUCTaHHS
brnJIA nisi CTBOpeHHS JUHAMIYHMX KapT pajiodacTOTHOTO CEpPEIOBUINA HABKOJIO
00’ €KTiB, IO MAIOTh MIABUIICHUN PU3UK 31IHCHEHHS KibepauBepciii [ 1, c. 22]. [Ipomec
KaptorpadyBaHHs nepeadadae cepito MoabLOTIB HAa PI3HUX BHCOTaX sl (POpMyBaHHS
OaratoiapoBoi MOJENli PO3MOBCIOKEHHSI CUTHAIIB, 110 JO03BOJISIE BUSIBJIATH 30HU
aHOMAJIbHOTO TIJCHJICHHS, XapaKTepHl I CHPSIMOBAaHUX AHTEH 3JIOBMHCHHKIB.
KoxHe BusIBIEHE [KEpeNo BUIIPOMIHIOBAHHS aBTOMAaTUYHO KJIACU(IKY€EThCS
CHUCTEMOIO Ha OCHOBI aHai3y CIEKTPaJbHOI CUTHATYPH Ta TMOBEIIHKOBUX IaTEPHIB
nepenayi makeriB gaHux [3, c. 54]. Ile mae 3Mory mnpaBOOXOPOHIIIM MHUTTEBO
BIAPI3HATH JIETITUMHI ~KOPIIOPATUBHI MepexXi BiJ XaKEePChbKUX MPHUCTPOIB-
MOCEPETHUKIB, SIK1 MPAIIOI0Th Y PEKUMI «IroanHa mocepeanHi» (Man-in-the-Middle).
BaxxnuBUM e€l1€eMEHTOM MiArOTOBKU OllepaTopa € BMIHHS HAJAIITOBYBATH (DUIBTPU
SDR-monyns Oe3mocepeHrO B TOBITPI JUIsl BiACIKaHHS (DOHOBOTO TIIyMYy BiJl
noOyTOBUX MPUIIAAIB Ta CTUTLHUKOBUX BEX. BUKOpHUCTAaHHS HEHPOHHHX MEPEX IS
O00pOoOKM OTPHUMAaHMX JTaHUX JO3BOJISIE MPOTHO3YBATH HMOBIpHE MICIIE3HAXOIKEHHS
MJI0Ta BOPOXKOTO JPOHA-IIMUTYHA 3a HANpsIMKOM CHTHally KepyBaHHsA. Odiuepu
KiGeprominii mnoBuHHI 3a0e3neuyBaTd O€3MEPEpPBHICTh JIAHLIOra 30epiraHHs
nupoBUx 0Ka3iB, (DIKCYIOUM METaJaHl KOXXHOTO BHSBJICHOTO CHTHaly B
CHeliali30BaHUX 3axXMIIEHUX peecTpax. Taki MPEBEHTHUBHI 3aXOAW J1O3BOJISIOTH
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BUSBIIATH «cCIuisidl» Wi-Fi 3aknmajnku, siki aKTUBYIOTBCS JIMINE IT1JT Yac Iepenadi
BEJIMKUX MAacHBIB BUKpaJeHOoi 1H(popmalii. CBo€4acHe BUSBIEHHS TaKUX aHOMAJIi
3amo0irae MacImTaOHUM BUTOKAM JEPKABHUX TAEMHHIIh Ta KOMEPIIHHOT 1HpopMaIii
CTpaTeriyHuX MiITPUEMCTB.

[TpakTruna peanizailiss acpopo3BiIKM B MEKax PO3CIiAyBaHHs KiOep3JI0UYMHIB
BHMarae TiCHOT KOOpJAWHAIIi1 MK TEXHIYHUMH ITiIPO3/IJIaMH Ta CIIYMMHU TpylIaMH Ha
Micisx [4, c. 15]. [lix yac BUSIBIEHHS HECAHKI[IOHOBAHOI TOUKHU JOCTYIY JIPOH MOXKE
BUKOHYBATH POJIb PETPAHCIATOPA IS TOJjadl CUTHATY Ha HA3€MHY CTaHIIII0 aHaJi3y,
ne (axiBil 3A1HCHIOITE Jemu(pyBaHHs MEPEXOIJIEHUX MAKETIB ISl BCTAHOBJICHHS
3aMOBHHKA aTaku. Bukopucranas bnJIA 3 TenioBi3iiiHUME KaMepaMu TapaJieIbHO 3
paloCKaHyBaHHSIM J03BOJIsI€ 1IeHTU(IKYBAaTH MPUXOBaHI CepBEpPU B CTIHAX abo TIiJ
3eMJICI0 3a iXHIM TEIUIOBUM BUIIPOMiHIOBaHHSM. [IpaBooxopoHH1 opranu kpain €C
aKTUBHO BIPOBAKYIOTH MPOTOKOIHU OE3IEKH, SIK1 I03BOJISIOTH APOHAM aBTOMATUYHO
3M1MCHIOBATH TPUMYCOBY JI€aBTEHTU(IKaIII0 MII03pUINX KIIEHTIB Y Mepexi [5, ¢. 22].
Ile mae 3MoOry omepaTMBHO MPUIMHUTH BUKPAICHHS JaHUX JO MOMEHTY (Di3UYHOTrO
BUJTYYEHHS 00JIaIHaHHS MPpaBONOpyIIHUKIB. Oco0yMBa yBara mpUAUISEThCSA 3aXUCTY
KaHaJy 3B 513Ky «IPOH-IIYJIbT», OCKUIBKH B YMOBaX aKTHUBHOI'O 3aCTOCYBAaHHsI 3aCO01B
pamioenekTpoHHoi OopoTeOu (PEB) pusuk BTpatu KOHTPOJIIO HAJI amnaparoMm
3QJIMIIAETHCA BUCOKUM. JIJisl MiHIMI3alli [IUX PU3UKIB BUKOPUCTOBYIOTHCS AHTEHU 3
($a30BaHOI0 PEIIITKOK Ta aJIrOpPUTMH TICEBIOBUIIAIKOBOI Mepedyq0BU poOOYOi
4acTOTH, IO POOUTH MEPEXOIJIEHHS! KepyBaHHA MPAKTUYHO HEMOXKJIUBUM [6, c. 88].
Odinepu mpoxoAsTh creniaigizoBaHi KypcH 3 paniodizuku, mod po3yMiTH MPUPOIY
3aBaJl Ta BMITH €(EKTHUBHO IMpaIlOBaTH B YMOBaX HILJILHOI MiChKOi 3a0y10Bu. KoxxeH
BJIAJIMI BUIAJO0K JIOKai3alii XakepchKoro ooyiagHaHHA 3a aonomoror brJIA crae
0a3010 JJ1s1 pO3pOOKH HOBHX METOJMYHUX peKoMeHgallii 1y Bciei cucremu MBC.
CHUCTeMHICTh TaKMX TNEPEeBIPOK [O3BOJSE 3HAYHO 3HUZUTH piBEHb IU(POBOL
BPa3JIMBOCTI JEPKABHOTO CEKTOPY.

KOpunnyna mionmHa BUKOPUCTAHHS pPE3yJIbTaTiB aepoOpPO3BIAKU AK JI0Ka30BOT
0a3u B cyax YKpaiHu NoTpedy€e HEYXUIbHOTO JOTPUMaHHs poLecyalbHUX HOPM [ 1,
c. 35]. Bynp-saka iHpopMallis, OTpUMaHa 3a JOMOMOTOI0 3aC001B pajlioNePEeXOTICHHS
Ha O0OpTy JapoHa, Mae OyTH CaHKI[IOHOBaHA B Mexkax HernmacHux ciimuux aid (HCPI)
U1 3a0e3nedeHHs ii jerituMHocTi. CrerianizoBaHe IMpOrpaMHe 3a0e3IeUYeHHS Ha
o6opty BnAK crBoproe 3amm@poBanuii 4acoBUM MmTaMI AJisE KOKHOTO BHSIBICHOIO
nakera JaHuX, [0 YHEMOXJIMBIIIOE HOTO MiAPOoOKy abo MaHimyssmito. Baxnusum e
BUKOPUCTAHHSI TEXHOJIOT1i OJIOKYEHH JIJ1sl 30epiraHHs XeI-CyM OTPUMAaHUX pajiiorpam,
110 TapaHTye IXHIO UUIICHICTb M1J] 4ac NpOBeJIeHHA eKkcrepTus. [IpaBooXopoHIIl TaKoxK
MOBHWHHI BPAaXOBYBaTH HOPMH MIXHAPOJIHOTO TpaBa MIOJI0 3aXHUCTy MEPCOHATBHUX
JaHuX, 00 BUNAAKOBO TMEPEXOIUIeHH Tpadik HUBUIBHUX 0cCi0 OyB HeraiHo
BHUaneHuii abo 3HeocobOnmenuit [5, c. 14]. TlocriitHa TapMoHI3aris yKpaiHCHKOTO
3aKoHOJaBcTBa 3 jaupektuBamMu €C y cdepi kibepOe3neku cCHpusie BU3HAHHIO
pe3yJbTaTIB a€pOPO3BIAKA B MIKHAPOAHUX CYJOBUX 1HCTAHIISIX. YYacTh y CHUIBHUX
kibepHaBuaHHsx 3 maptaepamu o HATO no3Bossie BinnutidpyBaTH TAKTUKY B3a€EMOIT
1] yac MikaepxkaBHUX KiOepaTak. CTBOpEHHS €IMHOT 0a3u CUTHATYp IMIMUTYHCHKOTO
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oOnajHaHHs, BHIBJICHOTO 3a JIOMOMOTOIO0 JIPOHIB, MiJBUINYE €(HEKTHUBHICTD
pearyBaHHs Ha HOB1 TUIIM 3arpo3. BripoBamkeHHs aepoMoOiibHux rpyn Kibepromimii
€ BIAMOBIAMI0O Ha BUKIWKK 4Yacy, J€ IIBHUIKICTh 1 TOYHICTh € BHUPIMIAILHUMU
(dhakTOpamMu IepeMoru B KibeprpocTopi.

BaxxnmuBuM CKIaTHUKOM YCIIITHOTO BUKOHAHHS 3aBlIaHb 13 PaiOPO3BIAKU €
3IaTHICTh ~ MPABOOXOPOHHUX  CTPYKTYp JISITA B  yMOBax  IHTEHCHBHOTO
pPaaloeNEeKTPOHHOrO MPUAYLIEHHS, 10 YacTO CYNPOBOXKYE BOPOXKI KlOepaTaku Ha
ctpareriuydi 00'ektu [3, c. 62]. Cyuacni bnAK, ski mepeOyBatoTh Ha 030pO€HHI
Kibepmnouiiii, iIHTETpyOThCS 3 MOOUTBHUMHM IIEHTPpaMH OOpOOKH JaHUX, IO J03BOJISE
MPOBOIUTH TIMOOKMH makeTHUH anaiiz (DPI) 6e3nocepeHbo B MOIBOBUX YMOBAX ITijT
yac MoJbOTy. BUKOpUCTAHHS aNrOpUTMIB IHTENEKTYaJIbHOTO CKaHYyBaHHS 03BOJISIE
JIPOHY aBTOMATUYHO BUAUISITU CEPE/l TUCSY JIETITUMHHUX 3allUTIB caMe Ti, 10 MalOTh
O3HAaKM eKcIulyaTanii BpasznuBocTedl HynboBoro nHs (0-day) y wmepexeBomy
oOnagHanHi [6, c¢. 125]. ¥V mpoueci maTpyiatoBaHHS O€3MUIOTHUK BUKOHYE pPOJIb
BHCOKOTOYHOT'O CEHCOpa, AKUi (PIKCye HAaMEHIIT 3MIHU B €JIEKTPOMarHiTHOMY (oHi,
10 MOXKYTh CBITYUTH PO BCTAHOBJICHHS MIKPOIPUCTPOIB IS 3HATTS 1HMOpMaIii 3
KaHaJiB JpoTOBOro 3B’s3Ky. Odinepu TEXHIYHUX MiIPO3AUTIB BHKOPUCTOBYIOThH
OTpUMaHIi JaHi Jyisl o0y 10BM TPUBUMIPHUX KapT BPA3JIMBOCTEH, /1€ KOXKEH BUSBICHUM
CUTHAQJI NMPUB’S3aHUI 10 KOHKPETHHUX TeorpapiuHUX KOOPAMHAT 13 MOXHUOKOI HE
OinbIIe JecsaTu caHTUMETpiB. Takuii piBeHb JeTamizailii € KpUTHYHO BAXKIUBUM TIPH
MPOBE/ICHHI CAHKIIIOHOBAaHUX OOIIYKIB, OCKILIBKH JO3BOJISIE€ CIIIYUM 3a3/aJIeTib
3HATU TOYHE MICI[€3HAXOKEHHsI TPUXOBAHOTO XaKEPChKOro oOnaHaHHs 3a (abli-
cTiHamMu a00 B MIANUIBHUX KOMYHIiKaiisX. OKpeMui akIeHT poOUThCS Ha BUSBIICHHI
PETPAHCIATOPIB, fAKI MPAUIOTh 3a MPUHUUIOM CTPUOKOMOAI0HOI mepedya0BU
YacTOTH, L0 POOHTH IX Maibke HEBUAMMHUMH JUIsl 3BHYAHUX HA3eMHHUX 3aco0iB
MoHITOpUHTY [1, c. 40]. ITix yac ckinagHKUX onepariid rpyna ApoHiB MOKE CTBOPIOBATH
nuHaMmiuHy Mesh-mepexy, e KOXeH amapaT OOMIHIOEThCS NTaHWMH TIPO BHSBICHI
3arpo3u, (opMyroud HUIICHY KapTUHY PaJloeIEeKTPOHHOT OOCTAaHOBKM Ha BEJHUKIN
teputopii. [[paBOOXOPOHII TaKOXK 3aCTOCOBYIOTh METOIMKH IMITaIli1 Bpa3IMBUX TOUOK
noctyny (Honeypots) 3a gomomorow JpoHIB sl BUMaHIOBAaHHS IPUXOBAHHMX
MIMATYHCHKUX MOJYJIIB Ha aKTUBHY B3aeMoji0. Lle 103Bosie He e JoKali3yBaTu
OpPUCTPIA, a W OTpUMATH 3pa3Kd MIKIUBOTO TPOTPAMHOrO KOAY, IO
BUKOPUCTOBYETHCSI arpecopoM [IJIsl IOMUPEHHS TECTPYKTUBHUX HApaTUBIB y Mexkax
ITICO. Bucoka maneBpenictb brJIA 3a06e3neuye MOKIUBICTh IIBUIKOT 3MIHH PAKypCy
CKaHyBaHHS, IO YHEMOXJIMBIIOE BUKOPUCTAHHS BOPOTOM METOJIB €KpaHyBaHHS
CUTHAaJy 3a JIOMOMOTOI0 MPUPOJHUX a00 MTY4YHHX mnepemkos. Koxen Takuil BHIIIT
CYNPOBOIKYETHCS aBTOMAaTUYHUM BEACHHSM IU(POBOTO KypHATY MOJIN, IO CTa€
OCHOBOIO 151 JOpMYBaHHS JJOKa30BO1 6a3u B cyJ0oBOMY Mpoiieci [4, ¢. 25]. [arerparis
aepOPO3BIIKH 3 CHCTEMaMH IMITYYHOTO 1HTEJIEKTY J03BOJISIE MPABOOXOPOHIISIM IiSTH
MIPOAKTUBHO, BUSBJISIIOUH TIJTOTOBKY /10 KIOEpIUBEPCii Ha eTalll TeCTyBaHHS BOPOTOM
BCTAHOBJIEHOT'0 00JIaTHAHHSA. 3PEIITOI0, CHHEPTisl (PI3UYHOT0 JOCTYITY O MOBITPSIHOTO
MPOCTOPY Ta TIMOOKOro 1MU(POBOTo aHamizy poOUTh CUCTEMY KiOep3axucTy 00’ €KTiB
KPUTUYHOI 1HQpACTPYKTypH HabaraTo CTIMKIIIO /10 rOpuaAHuX aTtak. CucTeMaTH4He
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OHOBJIIEHH 0107110TeK curHatyp Ha 6opTy briJIA rapanTye, 1110 mpaBOOXOpOHH1 Opranu
OyIyTh 3aBXIM HAa KPOK IIONepeny TEXHIYHMX 3aco0iB, SIKI BUKOPHCTOBYIOTb
MDKHAPOJIHI KiOep3JI0YMHHI yTPYTIOBaHHS.

BucnoBkn. Interpamis bnJIA y gisieHicTs KiOGepmomimii ans nokamizaii
HECAHKI[IOHOBAaHUX TOYOK JOCTYIYy € CTPATEriYHUM KPOKOM Yy 3axXHCTi ITU(POBOTO
npoctopy VYkpaiHu. BukopuctaHHs BHUCOTHOI pPaaioOpO3BIIKH JO03BOJISE 3HAYHO
CKOPOTHUTH Yac Ha BUSABJCHHS IMMUTYHCHKOTO OOJaJHAHHS Ta ITiABUIIMTH TOYHICTH
fioro meneHramii. OCHOBHUMH TIIEPCIICKTHBAMH € aBTOMAaTH3aIlisl IPOIECIB
MOHITOPUHTY Ta BJOCKOHAJIEHHS NpPaBOBOi 0a3u Jisi BUKOPUCTAHHS pPE3yJIbTATIB
acpopo3BiIKH y cyAax. Y MalOyTHhOMY IIJIAaHYETHCS BIPOBAKEHHS POHOBHUX
TEXHOJIOT1H, Jie Tpyna APOHIB 3MOKE OJTHOYACHO aHaJli3yBaTH eip 3 pI3HUX paKypcCiB
st MATTeBOi  3D-nokamizauii jpkepena. Lle 103BONMMTH BHUKIIOYUTH OyAb-sIKY
MOXJIMBICTH JIJIsl 3JJOBMUCHHMKIB MPUXOBATH PAJTIOCUTHAI 32 JOIMOMOTOK0 (hiI3UMIHOTO
eKpaHyBaHHA a00 MaHInmyssii 3 aHTeHamu. Po3poOka €IuHOro mpOrpamMHOro
iHTepdeiicy nis Beix miapo3autie MBC cipocTuTh MiATOTOBKY aHANITUYHUX 3BITIB Ta
MIJIBUIIUTE SKICTh JI0Ka30BOi 0a3u B cyaax. IlocriitHa moaepHizaiis SDR-MomymiB
3a0€3MeYnTh TOTOBHICTH TIPABOOXOPOHIIIB J0 MOSBA HOBUX CTaHAAPTIB 3B'A3KY, TAKUX
gk 6G abo cremianizoBaHi BICHKOBI TPOTOKOJIM. 3PEIITOI0, CTBOPEHHS aBialliiHOTO
KOMIIOHEHTa KiOep3axucTy ctaHe (pyHIamMeHTOM sl O€3MeUHOro (PyHKIIIOHYBaHHS
"po3yMHHX MiICT" Ta 3aXUCTY MPaB IPOMAJSH y MHU(PPOBY EMOXY.
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BUKOPUCTAHHA METOAIB MAIIKMHHOT'O
HABYAHHA IJ1d BUABJIEHHA COLHIAJTBHO-
IHZ KEHEPHUX ATAK, 11O CIIUPAIOTHCSA HA

KOT'HITUBHI YIIEPE/J’KEHHS KOPUCTYBAUIB

JleonoBa AnHa

3100yBay BHINO1 OCBITH OaKaIaBPCHKOTO PIBHS

Kadenpa 6e3nexu iHpopMaIlitHUX TEXHOJIOT1N

MutueBa OJbra

K.ILH., JIOLIEHT

Kadenpa dinocodii

XapKiBChKHIA HAIlIOHATLHUN YHIBEPCUTET Pa10CICKTPOHIKH
XapkiB, YkpaiHa

AHoTamig. Y myOmikamii po3rJISHYTO 3aCTOCYBaHHS METOJIB MAaIllMHHOTO
HaBYAHHS JJIsl BUSIBJIICHHS COIaJIbHO-IH)KEHEpHHX aTak. [IpoaHanmizoBaHO cydYacHi
MIIXOAW J0 JETEKIii (IMMHTY, 30KpeMa BUKOPHUCTAHHS TJIMOOKOTO HABUYaHHS Ta
TpaHCHOPMEPHUX MOJIENEH, a TAKOX POJIb KOTHITUBHUX YINEpPEKeHb y MiJBUILIECHHI
€(heKTUBHOCTI MOJICTICH.

Karw4oBi cioBa: MamuvHHE HaBYaHHS, COIllaJibHA 1HXKEHEPis, (IIIUHT,
KOTHITHBHI ylepe/pKeHHs, KibepOe3neka

Bgenennsi. CoriaibHa iHXEHEPIsl 3ATUIIAECTHCS OTHUM 13 HAHE(PEKTUBHILIIX BEKTOPIB
KiOepaTak, OCKUIbKM BOHA CHPSMOBaHA HE HAa TEXHIYHI BPa3IMBOCTI, a HA MCUXOJOITYHI
OCOOJIMBOCTI JIFOAWHU. 3JIOBMUCHUKM Je[alli YacTillle BUKOPUCTOBYIOTh KOTHITUBHI
YIEPEKEHHsI — CUCTEMaTH4H1 BIIXWIEHHS B MHCJICHHI, 1[0 BIUIMBAIOTh HA MPUAHSTTS
piteHsb. Taki ynepepkeHHsl, SIK aBTOPUTET, TEPMIHOBICTb, IePIUT a00 COIlaNbHUN J0Ka3,
3MYIITYIOTh KOPUCTYBauiB BUKOHYBATH Jili, 1110 CyTepedaTh iXHIM IHTepecaMm (IIEPEXOUTH 3a
(ILIMHrOBUMH MOCHJIAHHSIMM, HA/1aBaTy KOH(IISHIIIHI JIaH1 TOLLO).

Tpanumiiiai 3acobu 3axucty (crmaMm-(uTbTpu, antuBipycH, OnokyBaHHs URL)
4acTo0 Hee(EKTHBHI NPOTH COLIATBHO-TH)XKEHEPHUX aTaK, OCKUIbKM BOHHM HE
AQHAMI3YIOTh IICUXOJIOTIYHMA KOHTEKCT IMOBIJOMIJIEHb. TOMYy akTyaJlbHUM €
3aCTOCYBaHHS METOJIB MAIIMHHOTO HaBYaHHS [UJIl BUSBICHHS MAaHIMYJISTUBHUX
MATEPHIB, IO CIIMPAIOTHCA Ha KOTHITUBHI YIIEPEIKEHHS.

Meta Ta 3agaui aocaimkeHHs. Po3poOutu KoHIENTyaldbHYy MOJIETh Ta
NpoaHali3yBaTH METOAM MAIIMHHOTO HaBYaHHA /Ui BHUSBJICHHS COIIaJIbHO-
1HKEHEPHHX aTakK, [0 eKCIUTYaTyIOTh KOTHITUBHI YIIEPEKEHHS KOPUCTYBAYIB.

Pe3yabTaTu AocaigkeHHs i iXx 00ropopeHHsi. AHa/I3 HAyKOBUX pkepen [1-3]
J03BOJISIE€ BUILTUTH HANMOIMIMPEHIIIT KOTHITHUBHI yIEPEIKEHHs, sIKI eKCIUTyaTyIOThCs
3JI0BMUCHUKaMHU:

— YrmepemkeHHs ~ aBTOPUTETy —  KOPHCTyBad  CXWJIBHHH  JOBIpATH
MOBIJOMJIEHHSAM, IO HAJIXOJIATh Bl IMEHI BIIOMHUX Oprasizauii (0aHkH, Jep:KaBHI
yCTaHOBU, KEPIBHUIITBO).
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— YnepemxeHHS TEPMIHOBOCTI — CTBOPEHHS IMITYYHOTO nedinuty uacy s
VHUKHEHHSI KPUTUYHOIO MHCIEHHS («Ball paxyHOK Oyne 3abimokoBaHo 3a 24
TOJUHID).

— YnepemxeHHs AehilUTy — MPOMO3UIlIsL OOMEKEHOI KITBKOCTI TOBapy abo
MOCTTYTH, 110 CTUMYJIIOE IIBUKE PIllICHHS.

— YnepemkeHHs COIiaTbHOTO JOKa3y — MOCUJIaHHS Ha Te, MO «0arato 1HIIUX
B)KE CKOPHCTAIHCS a00 «Ballll KOJICTH IiITBEPIKYIOThY.

— VYnepemKeHHsT B3aEMHOCTI — TIPOIMO3UIlA OE3KOIITOBHOT BHUTOJU, 1100
BUKJIMKATH MOYYTTSI OOOB’SI3KY.

BaxnmBo 3a3HaunTH, 10 11l yrepekeHHs, BuaiieHi P. Yanaini B oro Teopii
MIEPEKOHAHHS, CTAHOBIIATH JIMINE YACTHHY CIEKTpa ICUXOJIOTIYHUX TATEPHIB, SKi
BUKOPUCTOBYIOTHCS B COIlaNbHIN imkeHepii. CydacH! JOCHIKEHHS 11eHTU(]IKYIOTh
3HAYHO MIUPIIUN TeperiK. 30KpeMa, KOMIUICKCHUM OIJIsi[] METOAIB MaHIMyJIsIlii,
nposeneHuii A. Dalmiere Ta iH., BUusABUB 40 pI3HUX TEXHIK, SIKI 4YaCTO €KCILIYaTyOTh
TaKl KOTHITHBHI YIIEpeKEHHs, K €(eKT opeoily (IepeHECeHHs TMMO3UTHBHOI OIlIHKU
OJIHI€T BJIACTUBOCTI Ha BCIO 0CO0y), a TakKoXX MOTpeOW B MpUHATIEKHOCTI [7].
3JIOBMUCHUKH BCE YacCTIIlIe 3aCTOCOBYIOTH TICHXOJIOTIYHE MPOQIIOBaHHS, 30KpeMa
aHaAII3yIOYM TMOBEJIHKY B COLIAJIbHUX MEpexaxX, JUIsl BU3HAYEHHS KOTHITMBHHUX
CJTA0KMX MICIIb )KEPTBU Ta CTBOPECHHSI IJIECTIPSIMOBAHUX aTak [8].

Ile migkpecitroe HEOOXITHICTh IMEPEXOay BiJi BUSBJICHHS OKPEMUX «CIIIB-
TPUTEPIB» 10 aHaJI3y OUIBII CKJIAIHUX MATEPHIB Y TEKCTOBUX MOBIJOMJICHHSX.

Ha puc. 1 mpencraBieHO KOHIENTyallbHYy MOJENIb BHSBJICHHS COIIAIbHO-
IH)KEHEpHUX aTaK Ha OCHOBI KOTHITUBHUX YIepekeHb. Mojenb BKIIIOYa€e Taki
OCHOBHI €TaIu:

1) 361p manux — opMyBaHHS KOPIYCY TEKCTOBHX IOBIJIOMJIEHb (€JIEKTPOHHUX
aucTiB, SMS, NOBIIOMIIEHb Y MECEHKEepax), 10 MICTATh JIETITUMHI Ta IIaXpanchbKi
3pa3Ku.

2)Ilonepennss oO6poOka — TOKEHi3allis, JeMaTu3allis, BUIAJICHHS CTOI-CIIIB,
HOpMaJTi3allisi TEKCTY.

3) BuninieHHs 03HaK — CTBOPEHHS! BEKTOPHUX MPECTaBICHb HA OCHOBI:

O JIHTBICTUYHHX MapKepiB (HASBHICTh CIIB-CTUMYJISTOPIB: «TEPMIHOBOY,
«OE3KOIITOBHOY, «IIEPEBIPTE PAXYHOK));

O CTWJIICTUYHHX XapaKTEPHUCTHK (JIOBKHHA PEUYEHHS, KUIbKICTh 3HAKIB OKIIHKY,
BUKOPHUCTAHHS 3aTOJIOBHUX JITEP);

O KOHTEKCTHHMX BOynoByBaHb (word2vec, BERT).

4) HayanHs Mojei — BHKOPWCTAaHHS alTOpUTMIB Kiacudikamii (JIoricTudHa
perpecis, BUMaAKOBUH JIic, TPaJIIEHTHUN OYCTUHT, HEHPOHHI MEPEK1).

5)OuiHIOBaHHA Ta MNPUUHATTS pIlIeHb — Kiacu@ikamis IOBIJOMIICHHS SK
JIETITUMHOTO a00 aTaku 3 MOJAIBIIUM OJIOKYBaHHSIM a00 MONEPeI>KEHHSIM.
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BxigHi gamHi
EnekTpoHHWi nucT /
SMS-nosigoMneHHs
v

Eran 1. MonepegHs 06pobka

OuMLLiEHHS TEKCTY, HOPMani3aL|ifi, TOKeHi3allis
BMOaneHHA 3aiBKX CHMBONIB, NPHBEAEHHA 00 HWKHROTD DBI’iCTD)’

v

Eran 2. Buginenns bias-mapkepis
AHani3 KOrHITUBHUX ynepexeHb
AgtoputeT, TepMiHoeicTs, CouiansHui fokas, MNnepboniyHe QWCKOHTYBAHHS, ...

v

Eran 3. BekTropu3auis
DistilBERT (koHTekcTyanbHi emBegiHrv)

Eran 4. Knacudikauis

06'egHaHH#s bias-03Hak + embepiHris
Random Forest [ NorictwyHa perpecia

v

. Etan 5. MoAcHeHHA : _
leHepauia nosicHeHHs (SHAP + Bisyanizatiis bias-mapkepis)

Buxi ) )
Bef%':,qw KT: QIilWMHT / JleriTUMHURA
[loscHennHs: «/lucm sukopucmoaye
MaHinynamuenul npulioM "Tepmikoaicme s

Puc. 1. KonnenTyanbHa MOIeIh BUSIBIICHHS COITIabHO-TH)KCHEPHHUX aTak
Ha OCHOBI KOTHITUBHHX YIEPEIKEHb

Bubip Merony MamMHHOrO HaBYAaHHS MJisi BUSBJICHHS COLANbHO-1HKEHEPHUX
aTaKk CYTTEBO 3aJICKUTh BiJ JOCTYMHOTO OOCATY AaHWX, THUITy O3HAK, SKi BIAJIOCS
BHUJIUTUTH, Ta BUMOT JI0 IBUJIKOCTI pOOOTH CUCTEMHU B peajbHOMY 4aci. J[71s1 BUSBIICHHS
MaHIMyJISITUBHUX MAaTEPHIB JOULILHO BUKOPUCTOBYBATH TaKl MeTOaH [4—6]:

— Mertoau Ha ocHOBI 00poOKu mpupoanoi MoBu (NLP) — anani3 TOHaIBHOCTI,
BUSIBJICHHS MapKepiB TEPMIHOBOCTI, OIlIHKA Cy0’€KTUBHOCTi. 3rOpTKOBI HEHPOHHI
Mepexi (CNN) ta pexypentHi mepexi (LSTM) 103Bos1t0Th €(heKTUBHO BpaxOByBaTH
MOCITITOBHICTD CIIiB.

— Knacudikariss Ha ocHOBI 03Hak — BumnajkoBui jic (Random Forest) a6o
rpanieatauit  Oyctunr (XGBoost, LightGBM) nobpe mnpamooTe 3 HabOpom
1HKEHEPHUX O03HAaK (HAsBHICTH KIFOUOBUX (pa3, 4acTOTA CIIIB TOIIO).

— AmnHcaMOJieBl METOJIM — MOEHAHHS KUTbKOX KiIacHu(iKaTopiB JUIsl MiABUICHHS
TOYHOCTI Ta 3HWKEHHSI XUOHUX CIPAllbOBYBaHb.

VY Tabn. 1 HaBeneHO TMOPIBHAHHS €()EKTHUBHOCTI PI3HUX METOMIB Ha OCHOBI
EKCTIIEPUMEHTAILHUX JaHWUX (Ha MPUKIIa/l BUSBICHHS (DIIIMHTOBUX JIUCTIB). SIK BUIHO 3
TaOuIT, HAlKpaIlll pe3ysIbTaTH 3a MeTprkaMu F 1-MipH Ta TOUHOCTI IEMOHCTPY€E aHCaMOJTh,
1o noegHye LSTM 3 kimacuuyHuME anropyutMamu OyCTUHTY. Le MosICHIOETHCSE TUM, 1I0 Pi3H1
TUMA MOJICNICH BHSBISIFOTH PI3HI BUIM 3aKOHOMIPHOCTEH: HEHMPOHHI MEpeki — CKIIAJIHI
CEMaHTUYHI MATEPHHU, a JepeBa PIllICHb — CTATUCTUYHI BUKU/IM Ta ITPOCTI MTPaBUIIa.

Bapro 3a3HauuTH, 010 BUOIp METOAY 3aJE€KUTh TAKOXK BiJl PIOPUTETIB CUCTEMHU
oesreku. SIKIIO KPUTUYHO BaXKJIMBO MIHIMIZyBaTH XHOHI CIpalbOBYyBaHHS
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(HampuKIaJl, y KOPIOPATHUBHIN MOIIITI), IEpeBary CIijJi HaJaBaTl METOJIaM 3 BUCOKOIO
TOYHICTIO (precision), HaBITh IIHOK JAEIIO0 HWXKYoi moBHOTH (recall). ¥V paszi x
HEOOX1THOCT1 BUSBJICHHS MaKCUMAaJIbHOI KUTBKOCTI 3arpo3 (HampHKIaa, y CUCTEMax
PaHHBOTO TOTIEPEHKEHHS) KIIOYOBOIO METPUKOIO CTA€ TTOBHOTA.

[TepciekTHBHUM HamNpsSIMOM € BHUKOPUCTAHHS TOMEPETHHRO HABYCHUX MOBHUX
moaenei (Hampukian, BERT a6o #ioro snerkoarosux Bepcii, Takux sik DistilBERT),
SKi JIO3BOJISIOTH JOCATAaTH BHUCOKOI TOYHOCTI HABITh 32 HEBEJIWKHX HAaBUaJbHUX
BHOIpOK. IXHIM HEI0MIIKOM € 3HAYHO BHIIi BUMOTH JI0 OOUHCITIOBAIBHHUX PECYPCIB, IO
MO’KE€ YCKJIQTHIOBATH BIPOBADKEHHS B peajJbHOMY Yaci.

Tabnuns 1 — [MopiBHSUTPHA XapaKTEPUCTUKA METO[IB MAIIIMHHOTO HABYAHHS ISl BUSBIICHHS
COIllaIbHO-1H)KEHEPHUX aTaK

Mertox ToyHicTb [ToBHOTA Fl1-mipa Yac HaBuaHHA
(Accuracy) (Recall) (©)
Jlorictuuna perpecis 0,87 0,81 0,84 12
Bunaakosuii stic (100 nepes) 0,92 0,89 0,90 45
XGBoost 0,93 0,91 0,92 38
LSTM (2 mapwu) 0,94 0,92 0,93 320
Ancam6is (RF + XGB + LSTM) 0,96 0,94 0,95 410

Jlxepeno: y3araJJbHEHO aBTOPOM Ha OCHOBI [4—6]

SIx BUIHO 3 TaONuUIl, HAlKpaIlli pe3yabTaTH AeMOHCTPYIOTh aHCaMOJIEB1 MIAXOAH,
[0 TOEJHYIOTh MEpeBaru pizHUx anropuTmiB. OIHAK BOHU MOTPEOYIOTH OUIBIINX
O0YHCITIOBAILHUX PECYPCIB.

OCHOBHUMHU BUKJIWKAMH TIPH BIPOBAKEHHI TaKUX CHUCTEM €. BIJCYTHICTD
BEJIMKUX PO3MIUCHMX HAOOpIB JaHUX, M0 MICTITh Cy4YacCHI aTakW, JWHAMIYHICTh
METO/IIB COILIANBbHOT 1HXKEHEPii (3MTOBMUCHUKM MOCTIHHO 3MIHIOIOTh TaKTHKH); PU3UK
XHUOHUX CHPaIlbOBYBaHb, sIKI MOKYTh OJIOKYBAaTH BaXKJIMBI MOB1TIOMJIEHHS [7, 8].

[lepcnekTHBHUME HANpsIMaMH € BUKOPHCTAHHS ITOTEPETHHO HABYCHUX MOBHUX
mogeneit (BERT, GPT) mns kpamoro po3yMiHHS KOHTEKCTY, a TaKOX 3aCTOCYBaHHS
METO/IIB HAaBYAHHS 3 MIIKPITUICHHSM JJIs1 a7arTaliii 10 HOBUX TUIIIB aTaK y pealbHOMY Yaci.

BucHoBku. Y poOOTI 3ampoNOHOBAHO KOHLENTYyaldbHY MOJENIb BHUSBICHHS
COLIIAJIbHO-THKEHEPHUX aTaK, IO CHUPAalOThCs Ha KOTHITUBHI yIHEpeIKeHHs
KOPHUCTYBauiB, 13 BHUKOPUCTAaHHSM METOJIB MAIIMHHOTO HaB4aHHs. [IpoBeneHmit
aHaJ3 ToKa3as, 0 HAWOLIbIT e()eKTUBHUMH € aHCAMOJIEB1 TIIXO0/H, Kl MOETHYIOTh
KJIACUYHI aJropuTMHU Kiacudikauii 3 HEWpOMEpPEe:KEBUMHU MOJAEIAMHU OOpPOOKH
OpUPOAHOI MOBU. BH3HAYEHO OCHOBHI THUIMH KOTHITUBHHUX YIEPEKEHb, IO
EKCIUTYaTyIOThCS 3JIOBMUCHUKAMU, Ta BIITIOBIAHI JIIHTBICTUYHI MapKepH.

[IpakTuHa MIHHICTH JOCHIDKEHHS TMOJSITa€ B MOXJIMBOCTI  IHTErparii
pPO3pOOICHNUX METOMAIB y CHUCTEMHU 3aXMCTy EJIEKTPOHHOI MOIITH, MECEHIKEPIB Ta
collaibHUX Mepex. [lepcrnekTrBu MoJaabIIMX JOCHIIKEHb BOAYAEMO y CTBOPEHHI
BIIKpUTUX HAOOPIB JMAaHUX JUIsl HaBYAHHS MOJIENIeH, PO3poOIl TiIOpUIHUX CHCTEM
(moeHaHHS CTATUYHOTO aHaji3y Ta MOBEIIHKOBUX NATEPHIB), a TAKOX ajarTarlii
METO/IIB 0 YKPAiHOMOBHOTO KOHTEHTY.
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In the professional segment of global media traffic significant place occupy image
high permissions. This is relates to areas such as satellite transmission imaging,
telemedicine, forensic and judicial expertise, Internet things. In most listed industries
images that are transmitted over open communication channels, are confidential and
must be protected from any malicious interventions.
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In recent years, the direction of protecting images by encrypting them using
chaotic mappings has been developing intensively. Chaotic mappings are a powerful
tool for encrypting images, based on the principles of chaos theory. These methods
provide a high level of security due to their unpredictability and complexity. One of
the key features of chaotic mappings is the ability to generate pseudo-random
sequences for image encryption.

The method for exchange of confidential images for a group of trusted users has
been developed. The image encryption method described in [1] is based on a modified
method of image encryption based on the chaotic Tent mapping with control. This
method allows generating a sufficiently long pseudorandom sequence of high quality.
This sequence is then used to encrypt or decrypt the image using the Vernam cipher .
The pre-processed image is transformed into a vector form. To encrypt or decrypt, the
user must have a long pseudorandom sequence generated by the Tent algorithm.
Transmitting such a sequence over open communication channels causes certain
difficulties. Therefore, the modified Tent encryption algorithm provides for the
formation of a short key containing control parameters for generating a pseudorandom
sequence ("seed") Keyl. The short session key is generated by the administrator who
manages the process of exchanging images in a group of trusted users. This short key
is passed to users, who expand it into a pseudo-random sequence of the required length.
Image encryption based on the Tent chaotic transform is the first level of image security
(Level 1).

At the second level of protection, an approach to forming a group of trusted users
and obtaining a shared secret is proposed. The system administrator creates a session
group of trusted users who are allowed to access images. Note that users can both
encrypt images and upload them to the group, as well as decrypt uploaded images for
analysis. Since this group of trusted users has a short modified transformation key, T ,
Keyllf the key is transmitted over open communication channels, it must be encrypted
with a block cipher Egey11(Keyl). A shared key must be generated Keyllwithin the user

group to decrypt the first-level key . It is proposed to form a common secret key CS
for a group of confidential users according to a modified Diffie-Hellman protocol on
elliptic curves ( Level 2).
The third level of protection in the proposed method ( Level 3) is hashing the
shared secret obtained in the Diffie-Hellman protocol:
CS’ = Hash(CS),
where is Hash is a standardized hash function (e.g. SHA -3).
Received meaning CS'is the key with which the short Keyldisplay key Tent is
encrypted ( the fourth level of protection) — Level 4:
k = CS’,
Keyll = Ei(Keyl).
At Level 5, the key Keyllis distributed to all users. They can generate a pseudo-
random Tent display sequence for the session and encrypt/decrypt confidential images
for the session.
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The structural and logical diagram of the developed method is shown in Fig. 1.
As can be seen from Fig. 1, the developed method contains 5 levels of protection.

Building a Tent map Short Key for Tent Key!
togenerate @« F——————————— >

session PRS

Y

Formation of a group of
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____________ _>
v
____________ _>
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Fig. 1. Structural and logical diagram of the developed method.

Image security is ensured by five levels of protection. Simulation modeling of the
developed method was carried out. The simulation demonstrated the performance of
the method in a time scale close to the real one.
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Abstract. Semantic segmentation is a key task in computer vision that allows
understanding of images at the pixel level. Although deep learning models have greatly
improved segmentation results, training these models usually requires a large amount
of computational power. Cloud computing platforms offers scalable resources that
make it possible to train deep neural networks more efficiently.

This paper presents a small experimental study of cloud-based training for
semantic segmentation using an urban scene dataset. The experiment was carried out
in the Kaggle cloud environment with GPU support, using a subset of the Cityscapes
dataset that includes data from a single city. A U-Net model with a pretrained encoder
was trained, and its performance was evaluated based on training time and
segmentation accuracy. The results show that cloud-based training supports efficient
model development and allows faster experimentation in urban scene analysis.

Keywords. Semantic segmentation, cloud-based training, deep neural networks,
U-Net architecture, Cityscapes dataset, urban scene understanding, GPU acceleration,
training efficiency.

Introduction. Semantic segmentation is an important problem in computer
vision, where each pixel in an image is given a specific class label. This task 1s widely
used in real-world applications such as self-driving cars, robotics, and intelligent
transport systems. Recent progress in deep learning has improved segmentation results.
Models like U-Net [1] and DeepLabV 3+ [2] show high accuracy on standard datasets.
However, training these models requires a large amount of computational resources.

Large datasets such as the Cityscapes [3] dataset include high-resolution images
and detailed labels, which increase the computational cost even more. Training such
models on local machines can be inefficient due to limited hardware. Cloud [4]
computing offers a flexible solution by providing access to GPU resources when
needed. This study explores how effective cloud-based training is for semantic
segmentation in urban scene analysis.

Methodology. The experiment was conducted using the Cityscapes dataset, which is
widely used for urban scene understanding tasks. To reduce computational requirements,
only a subset of the dataset corresponding to a single city (Aachen) was selected.
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The subset includes 139 training images and 35 validation images. Each image is
annotated at the pixel level with 19 semantic classes, along with an additional ignore
label (255) for unlabeled regions.

A U-Net architecture with a pretrained encoder was used in this study. The
encoder backbone was initialized with weights pretrained on ImageNet, which helps
improve model performance and convergence speed.

The main model parameters are listed below:

- Encoder: ResNet18

- Number of classes: 19

- Input resolution: 256 x 256

The model outputs pixel-wise semantic labels for each input image. Model
training was performed in the Kaggle cloud environment using GPU acceleration. The
training configuration was as follows:

- GPU: Tesla T4

- Batch size: 4

- Number of epochs: 5

- Learning rate: 0.001

- Optimizer: Adam

- Loss function: Cross-Entropy Loss

Basic data augmentation techniques were applied to improve the model’s ability
to generalize.

The model performance was evaluated using the following metrics:

- Mean Intersection over Union (mloU)

- Training time per epoch

- Total training time

Experimental Results. The results of the experiment are presented in Table 1.

Table 1 — Training performance in cloud environment

Environment Device Avg epoch time Total time mloU
Local CPU 32.18 160.9 0.2990
Cloud Tesla T4 9.19 45.95 0.2977

The model was successfully trained using both local CPU resources and cloud-
based GPU resources, allowing a direct comparison of performance. When trained in
the Kaggle cloud environment with a Tesla T4 GPU, the average training time per
epoch was 9.19 seconds, and the total training time for 5 epochs was 45.95 seconds.

In contrast, training on a local CPU was significantly slower. The average time
per epoch was 32.18 seconds, and the total training time reached 160.9 seconds. This
shows that cloud-based GPU training was more than three times faster than CPU-based
training, highlighting the efficiency of cloud resources for deep learning tasks.

In terms of segmentation quality, the results were similar for both setups. The
model achieved an mloU of 0.2977 when trained in the cloud and 0.2990 when trained
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on the CPU. These comparable results indicate that while both approaches can reach
similar accuracy, cloud-based training provides a clear advantage in speed.

Overall, the findings demonstrate that cloud computing allows faster model
development and more efficient experimentation, especially when working with
limited local hardware and datasets such as the Cityscapes dataset.

Discussion. The results show that cloud-based training is an efficient solution for
semantic segmentation tasks. The use of GPU acceleration greatly reduces training
time and makes it possible to run experiments more quickly.

Using only a subset of the Cityscapes dataset (one city) helped reduce
computational requirements while keeping the main features of urban scene data. This
approach is useful for early testing, prototyping, and initial validation of models.

However, some limitations should be considered. The experiment was performed
on a small dataset and with a low number of training epochs, which limits the final
model performance. In addition, cloud environments may introduce extra overhead
related to data transfer and system setup.

Recent advances in vision transformers, like Transformer [5], and segmentation-
specific models like SegFormer [6], demonstrate a shift from convolutional to transformer-
based architectures. These approaches have shown improved performance and efficiency in
semantic segmentation tasks, indicating a promising direction for future research.

Conclusion. This paper presented a small-scale experimental study of cloud-
based training for semantic segmentation using an urban scene dataset. A U-Net model
with a ResNet18 encoder was trained in the cloud environment with GPU support.

The experiment showed that cloud computing allows efficient training of deep
learning models with minimal setup and short training time. The results also indicate
that even small-scale experiments can provide useful insights into model performance
and training efficiency.

In addition, the study showed that using a reduced subset of the dataset allows
efficient experimentation while preserving key characteristics of urban scene data. This
makes such an approach suitable for rapid prototyping and initial validation of
segmentation models.

At the same time, several limitations should be acknowledged. The experiment
was conducted on a relatively small dataset and with a limited number of training
epochs, which restricts the overall model performance and generalization ability.
Furthermore, only a single model architecture was evaluated, which limits the scope of
comparison with more advanced approaches.

In future work, the study can be extended by using larger datasets, increasing the
number of training epochs, and testing more advanced segmentation and transformer
models.
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Abstract. This paper presents the hardware-software implementation of a
computerized system for predictive identification of parameters of a multilayer
medium of the “oil-emulsion—water” type. The proposed approach is based on a
combination of the active compensation method, digital signal synthesis, and
synchronous detection. An adaptive transimpedance measurement path and methods
for mathematical compensation of hardware errors are implemented. It is shown that
the use of coherent signal generation and a ratiometric approach makes it possible to
minimize the influence of parasitic parameters and ensure high measurement accuracy
over a wide frequency range.
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synthesis, transimpedance amplifier, synchronous detection, STM32, multilayer
medium.

74


https://doi.org/10.1145/1721654.1721672
https://doi.org/10.70286/eoss-06.04.2026.006.74-77

Proceedings of the 8™ International Scientific and Practical Conference
ZD EUROPEAN OPEN "Global Directions in Scientific Research and Technological Development"
jF7 SCIENCE SPACE April 6-8, 2026, Valencia, Spain
I —— ]

Monitoring the parameters of multiphase media is an important task in the oil and
gas industry, particularly for determining the structure of media such as “oil-emulsion—
water.” Traditional measurement methods have limitations associated with the
influence of parasitic capacitances, phase shifts, and noise, which reduce identification
accuracy [1], [2].

An effective approach to solving this problem is the application of electrical
impedance spectroscopy, which allows analyzing the frequency characteristics of the
medium [3]. However, achieving high accuracy requires taking into account hardware-
related errors and implementing robust signal processing algorithms.

This paper considers the hardware-software implementation of a computerized
system for predictive identification of multilayer medium parameters, based on digital
signal synthesis, an adaptive measurement path, and compensation-based measurement
algorithms. The system is built around an STM32 family microcontroller, which
provides coherent generation of excitation and compensation signals, as well as real-
time digital signal processing. The use of a single microcontroller ensures signal
synchronization, since both signals are generated from a common clock source,
eliminating parasitic phase drift.

The generation of sinusoidal signals is implemented using the Direct Digital
Synthesis (DDS) method, which i1s widely used in embedded systems for generating
highly stable signals [4]. The method is based on the use of look-up tables, which are
cyclically transferred to a digital-to-analog converter (DAC) via a Direct Memory
Access (DMA) mechanism. This architecture enables signal generation without CPU
involvement, ensuring high frequency accuracy and minimal computational overhead.
The output frequency is determined by the update rate of the table, controlled by a
timer, while amplitude and phase are adjusted programmatically.

Since DAC outputs are unipolar (0-3.3 V), analog amplification stages are used
to generate a bipolar signal. Operational amplifiers scale the signal to +£10 V, which is
required for effective excitation of the measurement transducer. A differential
configuration is implemented, providing a doubled voltage swing across the load.
Special attention is given to ensuring stability when operating with capacitive loads
typical for electrode systems. This 1s achieved by introducing isolation resistors in the
output stage, which prevent oscillations and ensure stable operation over a wide
frequency range.

One of the key challenges in measurements is the influence of parasitic
capacitance of cable lines, which leads to leakage currents and distortion of phase
characteristics. As shown in [5], even small parasitic capacitances can significantly
affect measurement results in high-frequency systems. To eliminate this effect, an
active shielding (driven shield) method is used, in which the cable shield follows the
potential of the signal conductor. As a result, the potential difference between them is
minimized, effectively eliminating leakage currents through parasitic capacitance. This
significantly improves phase measurement accuracy and ensures stable system
operation even with long cables.
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To measure the current flowing through the medium, a transimpedance amplifier
(TTA) 1s used, which converts current into voltage. Since the measured currents span
several orders of magnitude (from nanoamperes to milliamperes), an adaptive approach
with a variable gain is implemented. This is achieved by switching feedback resistors
using an analog multiplexer. Similar approaches are described in [6] and allow
achieving a wide dynamic range without loss of accuracy. Additionally, the influence
of parasitic capacitances that may cause instability is taken into account, and
compensating elements are introduced.

An important feature of the developed system is the use of a ratiometric approach,
in which the measurement result is determined by the ratio of signals rather than their
absolute values. This allows automatic compensation of hardware errors such as
amplitude and phase distortions, which is consistent with findings reported in [2].
Furthermore, to improve convergence speed, a coordinate rotation method in the
complex plane is used. This enables separation of in-phase and quadrature components
and ensures fast convergence of the compensation algorithm.

The compensation measurement algorithm is based on finding the value of the
compensation voltage at which the current in the measurement circuit becomes zero.
This is achieved through an iterative process that includes coarse and fine tuning of
amplitude and phase. To increase accuracy, linear approximation is applied in the
vicinity of the balance point, allowing precise determination even in the presence of
noise.

Signal acquisition and processing are performed synchronously with signal
generation, ensuring measurement coherence. To extract the useful signal, a digital
synchronous detection method (lock-in amplification) is used, which is widely applied
in measuring weak signals in noisy environments [7]. The method involves multiplying
the signal by reference sinusoidal functions followed by averaging, which allows
isolating components at a given frequency and suppressing noise.

Thus, the proposed hardware-software implementation combines modern digital
signal processing methods, adaptive analog solutions, and mathematical error
compensation techniques. This ensures high accuracy in identifying parameters of
multilayer media and minimizes the influence of parasitic factors. The results can be
used for the development of intelligent measurement systems in the oil and gas
industry, as well as in other fields requiring precise monitoring of complex media.
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ITPABOBA ITPUPOJA KPEJUTHOI'O JOI'OBOPY:
CYYACHI NI IAXOAU TA TPOBJIEMMU PEAJII3AILII B
YMOBAX BOEHHOI'O CTAHY

IHapacok Bacuiabs MuxaitjioBu4

KaHIUJAT IOPUANYHUX HAYK, TOLUEHT

Kadenpa 3aransHONPaBOBUX TUCITUTIIIH

Bbao6ipaa JlaBun BosioauMupoBu4

3100yBay BHILOI OCBITH OaKaIaBPChbKOIO PIBHS

JIbBIBCHKUIA JIep>KaBHUM YHIBEPCUTET BHYTPINIHIX CTIpaB, Y KpaiHa

[ToBHOMacmTabHa BiliHa B YKpaiHi mpu3Bena 10 3HaYHUX 3MiH y BCiX chepax
CYCHUIBHOTO JKUTTS, Hacammepes y (inaHcoBiii. KpenuTHi 10oroBopu, yKJajaeHi 0
MOYaTKy BIMHHU, TAKOXK 3a3HAJIM BIUIMBY IUX 3MiH. OJIHI€I0 3 OCHOBHHX MPOOJIEM, 110
BUHUKJIM Y 3B’S3Ky 3 BOEHHUM CTaHOM, € TIOTIPIICHHS IUIATOCIPOMOKHOCTI
no3uyaibHUKIB. Lle moB’s3aH0 3 TakuMu (akTopamu, SIK BTpaTra poOOTH, 3HU>KEHHS
JOXOJIB, PYWHYBaHHS MaiHa TOIO. Y 3B’S3Ky 3 IIMM BHHHUKAE IHTAHHSA IIPO
0COOJIMBOCT1 BUKOHAHHS KPEAUTHUX JIOTOBOPIB B YKpaiHi IiJ] 4ac J1i BOEHHOTO CTaHy.
Bupimenns mpobieMu 0co0IMBOCTE BUKOHAHHS KPEUTHUX JOTOBOPIB B YKpaiHi mij
gac /i1 BOEHHOTO CTaHy Ma€ Ba)KJIMBE 3HAUCHHS JUIS 3a0e3MeUeHHs MpaB 1 3aKOHHUX
1HTEpeCiB MO3UYATBHUKIB 1 KPEAUTOPIB.

AKTYyalbHICTh JTOCHTIPKEHHS 3yMOBJICHA THM, IIIO ICTOPiS PO3BUTKY KPEIUTHUX
B1JIHOCHH HEBIiJ’€MHa BiJ] €BOJIIOLI11T (PiHAHCOBOI cucTeMu AepskaBu. KoxkeH HOBUI eTar
noTpelye amanTailii MpaBOBUX HOPM JI0 3MIHEHHX COIlIabHO-€KOHOMIUYHUX peaiid.
CbOroJiHIIIHE PO3YMIHHA KPEAUTHOTO JOTOBOPY TICHO IOB’s3aHE 3 JOTPUMAHHIM
OanaHCy 1HTEpPECIB KpeauTopa Ta MO3MYAIbHHUKA, 3aKPIIJICHOTO MPUHIUIIAMU
CIIPaBEIJIMBOCTI Ta TOOpOCOBICHOCTI. BogHOUAaC iCHY€E AlaNeKTUYHE MPOTUPIYYS] MIXK
paBoM 0aHKy Ha OTpUMaHHS MPUOYTKY Ta 00’ €KTUBHOIO HEMOKIUBICTIO BUKOHAHHS
3000B’s13aHb OOP>)KHUKAMU Yepe3 BOECHHI Iii.

[IpaBoBe perymntoBaHHsS KpeIUTyBaHHS 3a cTannaptamu 2026 poky HacamIiepes
OB’ s13aHe 3 OBHOIO ITU(POBI3aLII€I0 MPOIEAYP YKIAJICHHS JOrOBOPiB. AKIo paHiiie
JTOMIHYBaja marepoBa (opma, TO 3apa3 PO3IIMPEHE 3aCTOCYBAHHS €JIEKTPOHHOIO
nianucy ta Bepudikauii yepe3 cucremy «is.Ilignuc» ta BankID. ITpu ubomy y 2026
pOIll IMOCHUJIEHO BHMOTH JIO OIIIHKH KPEAUTOCIPOMOIKHOCTI Uepe3 iHTerpariio 3
Kpenutnum peectpom HBY, 110 no3Bossie B peskuMi peaibHOro 4acy BIICTEXKYBaTH
OOproBe HaBaHTAXKCHHS MO3WYAIBHHAKA Ta MPO30PO (POPMYyBaTH YMOBH KPEIUTYBaHHS
[1].

VY pa3l HEMOKJIMBOCTI CBOEYACHOIO MMOTalI€HHs 3a00pProBaHOCTI MO3UYAIBHHUK
Ma€e TIPaBO 3BEPHYTHUCS 0 OaHKY 3 MPOXaHHSM IMPO PECTPyKTypuzaiito oopry. Sk
3azHaudae C. JlecbkiB, pecTpyKTypHU3allisl € OJHUM 13 KIIOUYOBHUX MEXaHI3MIB ajamntailii
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KPEJIUTHUX 3000B’s13aHb JI0 3MIHEHHUX COIlIaJIbHO-€KOHOMIYHMX YMOB 1 mepeabadae
3MiHY ICTOTHHX YMOB KpPEIWTHOTO JOTOBOPY 3 METOIO 3MEHIIEHHS (PiIHAHCOBOTO
HABAHTAKEHHS Ha Mo3uuaibHuKa [2]. Taka 3MiHAa MOXXE MOJSATATH Yy MPOJOBKEHHI
CTPOKY KpEIWTYBaHHsS, 3MCHIICHHI PO3MIpy IIOMICSYHUX ILJIaTeXKIB a00 HaJaHHI
BiJICTPOYKH BUKOHAHHS 3000B’S13aHb.

VY mnepiox Aii BOEHHOTO CTaHy MO3WYAIBHUKH, SKI HE MOXYTh CBOEYACHO
BUKOHYBAaTH CBOI 3000B’si3aHHS, ()AKTUYHO OIUHAIOTHCA B CUTyallli 00’ €KTUBHOI
(bh1HAHCOBOI HECIIPOMOKHOCTI, 110 3YMOBJIIOE€ HEOOXITHICTH 3aCTOCYBAaHHSI THYYKHX
nmpaBoBUX MexaHi3MIB. Sk ciymHo 3a3Havae O.B. [[3epa, BUKoHaHHs 3000B’sI3aHHS
Ma€ 3IHCHIOBATHUCA 3 YpaxyBaHHAM MPUHLUIIB PO3YMHOCTI, CIPaBEIJIUBOCTI Ta
JOOPOCOBICHOCTI, IO JOMyCKAa€ MOMJIMBICTH 3MIHH yMOB HOTO BHKOHAHHS 3a
HasIBHOCTI 1CTOTHUX oOcTaBuH [3, ¢. 113].

Y npomy KOHTEKCTI BaxumBow € Takok mosuilis H.C. Kysnerora, ska
MIJIKPECIIIOE, 1110 3MiHa a00 pO3ipBaHHS JOTOBOPY JOMYCKAETHCS Y BUIAJKY 1CTOTHOI
3MIHM OOCTaBWH, 3 SKUX CTOPOHU BUXOIMJIA TPH HOTO YKIAAEHHI, 0 OCOOJIMBO
aKTyaJli3ye€ThCsl B YMOBaX KPU30BUX SIBUIII, 30KpeMa BOEHHOTO CTaHy [4, c. 276].

Bognouac BaX1IMBUM IHCTPYMEHTOM MIATPUMKH TO3MYAJbHUKIB  CTalll
«KpEeIUTHI KaHIKyJIW» Ta 1HII (OpMH pPECTPYKTypH3allii, SKi CHOpsIMOBaHI Ha
TUMYAacOBE 3HWKEHHS (PIHAHCOBOrO HaBaHTa)keHHs. [lpu 1pOMYy Taki 3ax0au HE
MPUMUHSAIOTH camMoro 3000B’s3aHHS, a Juile TPaHCHOPMYIOTh TMOPSAOK HOTro
BUKOHAHHS.

BinnmoBigHo no mynkty 6-1 Posminy IV 3akony VYkpainm «IIpo cnoxxuBue
KpEIUTYyBaHHSA», y TMepioJ [ii BOEHHOTO CTaHy JJid BHU3HAYEHUX KaTeropii
MO3UYaIBHUKIB, 30KpEMa BHYTPIIIHBO MEPEMILIEHUX OCI0 Ta 0Ci0, K1 MPOKUBAIOTH
ab0 TpOXUBaMU HAa TEPUTOPISAX, J€ BeIyThCA OOHOBI il 4yu sKi mepeOyBajiu B
TUMYACOBIM OKymaiii abo OTOuYeHHI, mepeadadeHo OO0O0B 30K KpEeAUTOIaBIls
3MIACHUTH PECTPYKTYypHU3aIlil0 3000B’S3aHb 3a CHOXKUBYMM Kpeautom [5]. Taka
PECTPYKTYpH3allisi BKJIIOYAE 3MIHY ICTOTHHUX YMOB JIOTOBOPY, 30Kpe€Ma CTpPOKIB
BUKOHaHHS 3000B’si3aHb Ta rpadika IIaTexiB, 3 METOI 3MEHILIEHHS (PIHAHCOBOIO
HABAHTAXKECHHSI HA MMO3UYaJIbHUKA.

Takox 3rigHo 1. 18 IlpukiHIleBUX Ta MEpeXiHUX MOJIOkKeHb [lUBLIBHOTrO
KOJIeKCy YKpaiHu y mepion nii B YKpaiHi BOEHHOI'O, HaI3BHYAaHOIO CTaHy Ta y
TPUALATUACHHUN CTPOK Ticis MWoro mpunuHeHHs a0o ckacyBaHHSA Yy pasi
MPOCTPOYCHHS TO3WYATHPHIKOM BHKOHAHHS TPOIITIOBOTO 3000B’I3aHHSI 33 JIOTOBOPOM,
BIJIMOBIAHO /IO SKOTO MO3WYaJIbHUKY OyJIO HagaHO KpeauT (Mo3uKy) OaHKoMm abo
IHIIUM ~ KpeIuTojaBlieM  (IIO3UKOJABIIEM), TMO3MYAJIIBHUK  3BUIBHSAETHCS  BiJ
BIJIMMOBIAAIBHOCTI, BU3HAYCHOI cTaTTero 625 1boro Kojgekcy, a Takox B 000B’SI3Ky
CIUTATH Ha KOPUCTh KPEAUTOIaBIIs (MIO3UKOAABIS) HEYCTONKH (IITpady, MeH1) 3a Take
IPOCTPOYCHHS. Y CTAaHOBHUTH, 110 HEYyCTOMKa (IITpad, MeHs) Ta 1HIII MIaTexi, crjara
AKUX TepeadaveHa BIANOBIAHUMU JIOTOBOpaMH, HapaxoBaH1 BKJIOYHO 3 24 JIOTOTO
2022 poKy 3a MPOCTPOYEHHS BUKOHAHHS (HEBUKOHAHHS, YaCTKOBE BHKOHAHHS) 3a
TaKUMH JIOTOBOPAMH, MJISITAIOTh CIIUCAHHIO KPEAUTONABIEM (TTO3UKOAABIIEM) [5].
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Cnenudika KpeaAuTyBaHHS OpUIUYHUX 0ci0 y 2026 poIli nmossirae y nommpeHHi
porpaM Jiep>KaBHUX rapaHTiil. OCKITbKY JepikaBa BUCTYIIA€ TAPAHTOM 32 YACTHHOIO
3000B’s3aHb, HAa IMO3MYAJIbHUKA ITOKJIAAACTHLCSI O0O0B’SI30K IIABUIIEHOI 3BITHOCTI 3a
IIJIbOBE BUKOPHUCTAHHS KOIITIB. 3aKOHOJABCTBO YITKO PO3MEXOBYE 00’ €KTUBHI
PHU3MKH Ta HABMUCHE YXWJICHHSI BiJl BUILIAT, 1€ Y BUMAAKaX (PIKTUBHOTO OAHKPYTCTBa
nepea0aueHo JKOPCTKI MUBUTILHO-TIPABOBI Ta aIMIHICTPAaTHBHI CAHKIII].

[lincymoByrouM, MOXHa CTBEpPKYBaTH, 110 CTaHOM Ha OepezeHb 2026 poky
IIpaBOBa MPUPOJIa KPEIUTHOTO AOTOBOPY B YKpaiHi OCTaTOYHO TpaHchopMyBanacs 3
KJIACHYHOTO  IHCTPYMEHTY UMBUIBHOIO O0OOpPOTYy Ha CKIAQJHUH  COLIAJIbHO-
OpIEHTOBAaHMN MEXaHi3M, aJanTOBaHMU 1O peanidi BoeHHOro dacy. KirouoBum
BEKTOPOM IIi€1 €BOJIIONII CTaB IMepexia BiJ KOPCTKOTO JOTPpUMaHHS OyKBH JIOTOBOPY
10 YTBEpUKEHHS NPHUHIMIIB CIPABEJIMBOCTI Ta PO3YMHOCTI, J€ BHUKOHAHHS
3000B’s13aHb PO3TIIAIAETHCS KPi3b MPU3MY 00’ €KTUBHOI CIIPOMOXKHOCTI OOpKHHUKA Ta
Mpe3yMIIii JOOPOCOBICHOCTI.

CyyacHa mapagurma peanmizaili KpeIUTHHX BITHOCHH O0a3yeThCS Ha TPbOX
dbyHIaMEeHTAIBHUX CTOBIAX: IUQpOBI3allii, THYYKOCTI Ta ACP)KaBHIA IIATPUMIIL.
BnpoBamxennss Bepudikamii depes cucremy «is.Ilinmuc» Tta iHTerpamis 3
Kpenutaum peectpom HBY no3Bonmiu aBromaTu3zyBaTu MPOLIECH OLIHKU PU3HKIB,
MIHIMI3YIOUM CYO’€KTUBHUU UYMHHHUK. BoaHouac 1HCTUTYyIIami3alis «KPEIUTHUX
KaHIKyJ» Ta TPaBOBUX MEXaHI3MIB PECTPYKTypu3aimii craja e(QeKTHUBHUM
3aMO0IKHUKOM MAacOBOI0 OaHKPYTCTBa IO3MYAJBHUKIB, $KI MOCTpaXAald BiJ
30poitHOI arpecii.
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Abstract. This article examines the international legal significance of information
warfare and propaganda in the context of modern armed conflicts and digital
transformation. Particular attention is devoted to the absence of a unified definition of
information warfare in international law, as well as to the difficulties of legal
qualification of disinformation campaigns and propaganda activities. The study
analyzes the applicability of international humanitarian law and international human
rights law to information operations and highlights the tension between freedom of
expression and the need to ensure information security. It is argued that existing legal
mechanisms remain insufficient to respond effectively to the growing scale of
information threats. The issue of state responsibility for information aggression is also
considered, along with possible directions for the development of international legal
regulation in this sphere.

Key Words: information warfare, propaganda, international law, disinformation,
hybrid warfare, responsibility.

Introduction. In the twenty-first century, information has evolved into a strategic
resource that significantly influences the dynamics of international relations. The rapid
expansion of digital technologies, social media platforms, and global communication
networks has fundamentally transformed the nature of conflicts, leading to the
emergence of new forms of confrontation. Among these, information warfare occupies
a central place, as it targets not only physical infrastructure but also public
consciousness, political processes, and social stability.

Contemporary armed conflicts demonstrate that information operations and
propaganda campaigns can have a profound impact on both domestic and international
audiences. The case of Ukraine clearly illustrates how disinformation and manipulative
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narratives are used as tools of influence alongside traditional military means. Despite
the increasing relevance of this phenomenon, international law still lacks a
comprehensive and coherent framework for regulating information warfare. This
creates significant challenges for legal qualification and complicates the attribution of
responsibility for harmful actions carried out in the information domain.

Purpose and Objectives of the Study. The purpose of this study is to examine the
international legal nature of information warfare and propaganda and to identify the main
problems associated with their regulation in contemporary international law. The research
also aims to analyze the applicability of existing legal norms to information operations
and to assess the effectiveness of current mechanisms of state responsibility in this context.

Results and Discussion. The concept of information warfare remains one of the
most debated issues in contemporary legal scholarship. In general terms, it is
understood as the use of information and communication technologies to influence an
adversary, gain strategic advantages, and shape public perception. However, the
absence of a universally accepted definition at the international level leads to
inconsistencies in interpretation and application. Researchers often associate
information warfare with the broader concept of hybrid warfare, which combines
military and non-military means, including propaganda, cyber operations, and
economic pressure [1]. Within this framework, propaganda plays a crucial role as a
tool aimed at manipulating public opinion through the dissemination of biased or
misleading information.

From a legal perspective, the regulation of information warfare is fragmented and
indirect. International humanitarian law, which governs the conduct of hostilities
during armed conflicts, does not explicitly address information operations.
Nevertheless, its fundamental principles, such as distinction, proportionality, and the
prohibition of unnecessary suffering, may be applicable in cases where information
activities cause harm to civilian populations or are used in conjunction with military
actions [2]. At the same time, international human rights law provides an important
normative framework, particularly through the protection of freedom of expression.
Article 19 of the International Covenant on Civil and Political Rights guarantees the
right to seek, receive, and impart information, while allowing certain restrictions that
are necessary for the protection of national security and public order [3]. Furthermore,
Article 20 of the same instrument prohibits propaganda for war and the advocacy of
hatred that constitutes incitement to violence, which may serve as a legal basis for
addressing harmful forms of information activity [3].

In addition to binding legal norms, various soft law instruments contribute to the
understanding of how international law may apply to information and cyber operations.
The Tallinn Manual 2.0, for instance, provides an authoritative analysis of the
application of existing international law to cyber activities, including certain aspects of
information warfare [4]. However, such instruments are not legally binding and
therefore cannot fully resolve the existing gaps in regulation. One of the most
significant problems is the lack of clear criteria for distinguishing lawful information
activities from unlawful interference or aggression.
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The issue of responsibility for information warfare presents additional
complexities. According to the Articles on Responsibility of States for Internationally
Wrongful Acts, a state may be held internationally responsible if a wrongful act is
attributable to it and constitutes a breach of an international obligation [5]. In the
context of information warfare, both elements are difficult to establish. Attribution is
particularly challenging due to the anonymous and transnational nature of digital
communication, as well as the frequent involvement of non-state actors. As a result,
states may conduct information operations while avoiding direct legal accountability.

Another unresolved question concerns the qualification of information warfare as
a use of force under international law. Article 2(4) of the Charter of the United Nations
prohibits the use of force in international relations, yet it remains unclear whether large-
scale disinformation campaigns or psychological operations can meet this threshold.
The prevailing view in legal doctrine suggests that only actions resulting in significant
physical damage or severe disruption of critical infrastructure may qualify as a use of
force [6]. Consequently, most information operations fall outside the scope of this
prohibition, further highlighting the limitations of existing legal frameworks.

The challenges associated with regulating information warfare are exacerbated by
the rapid pace of technological development and the global nature of information
flows. Legal norms often lag behind technological realities, making it difficult to
respond effectively to emerging threats. At the same time, there is a need to maintain
a delicate balance between protecting national security and preserving fundamental
human rights, particularly freedom of expression. Excessive regulation may lead to
censorship and abuse of power, whereas insufficient regulation allows the spread of
disinformation and undermines democratic processes.

In this context, the role of international cooperation becomes increasingly
important. International organizations and regional institutions are actively engaged in
developing strategies to counter disinformation and enhance information security.
Nevertheless, the absence of binding international agreements specifically addressing
information warfare remains a major obstacle to effective regulation.

Conclusions. Information warfare and propaganda have become integral
components of contemporary conflicts, significantly influencing the functioning of
international relations and legal systems. The analysis demonstrates that existing norms
of international humanitarian law and international human rights law provide only
partial and indirect regulation of these phenomena. The lack of clear definitions,
difficulties in attribution, and the absence of effective mechanisms of responsibility
constitute major challenges for international law.

Given the growing importance of information threats, there is a pressing need for
the development of new legal approaches that would adequately reflect the realities of
the digital age. Such approaches should aim to establish clearer standards of state
behavior, improve mechanisms of accountability, and ensure a proper balance between
security and fundamental rights. Only through coordinated international efforts will it
be possible to create an effective legal framework capable of addressing the challenges
posed by information warfare.
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Abstract. This landmark study examines the complex connection between
the international responsibility of states and the criminal liability of individuals.
It examines the shift from the state-led paradigm to a dual-track system of
accountability. To that end, the paper examines the doctrinal underpinnings of
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the Draft Articles on Responsibility of States for Internationally Wrongful Acts
(ARSIWA) and the Rome Statute. This paper reviews the tests for "effective
control" and "overall control", in order to examine why attribution of individual
atrocities to the state is complex. In addition, it considers the implications of
concurrent proceedings before the International Court of Justice and the
International Criminal Court, advocating the need for a more integrated approach
to ending impunity for core international crimes.

Key Words: State responsibility, individual criminal responsibility,
international law, Rome Statute, ARSIWA, international crimes, dual
responsibility, International Court of Justice, attribution, jus cogens.

The goal of this research is to conduct a comprehensive legal analysis of the
coexistence of state and individual responsibility regimes. In order to accomplish
this, the thesis identifies the following objectives: to trace the historical evolution
of these legal concepts; to differentiate between the collective nature of state
liability and the personal character of criminal guilt; to analyze the mechanism
of "attribution" as a bridge between the individual and the state; to evaluate the
role of the principle of aut dedere aut judicare; and to examine the impact of the
doctrine of "dual responsibility” on the development of modern international
justice and human rights protection.

The conceptual architecture of modern international law is based on the
fundamental principle that violations of global norms must have legal consequences.
For centuries, this was interpreted through the prism of the Westphalian model of
sovereignty, according to which the state was the sole bearer of rights and obligations.
However, the horrors of the 20th century led to radical changes. As is well known, the
Nuremberg Tribunal declared: ‘Crimes against international law are committed by
people, not abstract entities, and only by punishing the individuals who commit them
can the norms of international law be upheld’ [1, p. 223]. This thesis became the basis
for the emergence of a dual system of responsibility, within which an ‘abstract entity’
(the state) and a ‘natural person’ (the individual) can be held responsible at the same
time.

The regime of state responsibility codified in the 2001 Draft Articles on
Responsibility of States for Internationally Wrongful Acts of the International Law
Commission (ARSIWA) operates at the level of so-called ‘objective’ responsibility.
According to Article 2 of ARSIWA, an internationally wrongful act occurs when
conduct, consisting of an act or omission, is attributable to a state and constitutes a
breach of an international obligation [2, p. 34]. In this case, the main focus is not on
punishment, but on restoring the previous state (status quo ante) through compensation,
as formulated in the case of the factory in Chorzow [3, p. 47].

In contrast, individual criminal responsibility is punitive in nature and based on
the subjective element of mens rea. According to the Rome Statute of the International
Criminal Court, a person is liable if they commit a crime, order it to be committed, or
contribute to its commission within the jurisdiction of the Court [4, Art. 25]. This
creates a complex legal situation where the same set of facts — for example, a mass
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killing carried out by a military unit — gives rise to two different legal processes. The
state may be held liable for violating the prohibition on the use of force or international
human rights treaties, while commanders may be held criminally liable for war crimes
or crimes against humanity.

The doctrine of “dual responsibility” is explicitly recognised in Article 58 of
ARSIWA, which establishes that the rules on state responsibility do not preclude the
criminal prosecution of individuals [2, p. 142]. This interaction was further developed
in the practice of the UN International Court of Justice in the genocide case (Bosnia
and Herzegovina v. Serbia). The Court emphasised that the responsibility of a state for
violating the Convention does not require the prior conviction of a specific person by
an international criminal tribunal [5, p. 120]. Such autonomy of regimes is important
because the standards of proof in criminal law (‘beyond reasonable doubt’) are usually
higher than the standards of proof in inter-state disputes.

The issue of “attribution” of conduct remains a significant problem. According to
Article 8 of ARSIWA, a state is responsible for the actions of individuals if they acted
“under the instructions, direction or control” of that state [2, p. 103]. In the case of
Nicaragua v. United States, the International Court of Justice applied the ‘effective
control’ test, which requires proof that the state controlled each specific action [6, p.
64]. In contrast, the International Criminal Tribunal for the former Yugoslavia in the
Tadi¢ case proposed a ‘general control’ test, according to which it is sufficient for
attribution to prove the general coordination of the group's activities by the state [7, p.
62]. This difference in approaches reflects an ongoing debate: should the state be held
responsible for the ‘culture of violence’ it has created, or only for the specific orders it
has given?

In addition, the hierarchy of international legal norms plays an important role.
Violations of jus cogens (peremptory norms), such as the prohibition of torture or
aggression, give rise to erga omnes obligations, i.e. obligations to the international
community as a whole. In such cases, the line between the responsibility of the state
and the individual becomes even more blurred, as both are considered enemies of
humanity (hostis humani generis). As Professor Antonio Cassese pointed out, the
synergy between these two forms of responsibility is the only way to ensure that ‘the
law does not remain a dead letter’ [8, p. 449].

The theoretical basis for the evolution of state responsibility is deeply rooted in
the concept of the ‘general part’ of international law, as James Crawford has analysed
in detail. He argues that the emergence of individual responsibility does not diminish
the role of the state, but rather requires a more sophisticated structure of the ‘general
part’ to address systemic violations of international law [9, p. 825]. This complexity is
particularly evident when analysing the concurrence of proceedings; André
Nolkaemper notes that the simultaneous application of state and individual
accountability regimes can lead to fragmented legal outcomes, where the state may be
acquitted and its senior officials convicted, or vice versa [10, p. 615].

Furthermore, the systemic nature of international law requires a shift away from
a purely bilateral interpretation of state obligations in favour of a more community-
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oriented structure. Malcolm Shaw emphasises that the modern international legal
system must combine the traditional territorial sovereignty of states with universal
requirements for human rights and humanitarian protection. This reconciliation is often
hampered by rigid definitions of responsibility; however, as Alain Pellet notes, the very
definition of responsibility in international law is undergoing transformational
changes, going beyond simple ‘compensation for damage’ and encompassing
‘ensuring legality’ [11, p. 3]. By broadening the scope of responsibility, international
law can better address the collective aspects of mass atrocities by holding states as legal
entities accountable for the political and institutional conditions that facilitate
individual criminal behaviour.

Thus, the relationship between state responsibility and individual criminal
responsibility is dialectical in nature. Although these regimes remain legally separate
— one aimed at collective redress and the other at individual punishment — they pursue
a common goal: maintaining international peace and protecting human dignity. The
current challenge is to harmonise the practices of the UN International Court of Justice
and the International Criminal Court to prevent the emergence of ‘legal loopholes’
where states shift responsibility to individuals and individuals hide behind state
immunity. Only through the effective application of the doctrine of dual responsibility
can international law fulfil its promise of comprehensive justice.
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EKOHOMIYHI CAHKIII SIK CIIOCIb MTPOTU 1T
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CydacHuif eranm pPO3BUTKY YKpPAiHChKOI JEpXKaBHOCTI XapaKTEpU3YEThCS
HEOOXITHICTIO €()EKTUBHOIO 3aCTOCYBAaHHsS MpPaBOBUX 3ac001B, CHPSIMOBAHMX Ha
3amo0iraHHs 3arpo3aM HarlioHalbHIM Oe3mnerl. OMHIEI0 3 KIIOYOBUX TaKUX 3arpo3 €
OJIIrapXi3M SIK COIiaIbHO-TIPABOBE SBUIIIE, 110 BiI0Opakae HaIMIPHHI BILUIUB 0Ci0, K1
MalOTh 3HAYHY €KOHOMIUHY Ta MOJIITUYHY Bary y CyCHuibHOMY XHTTi [1].

SBuiie omirapxi3My OIIHIOETbCS K CHUCTEMHMH BUKJIMK, IO II€PETBOPIOE
€KOHOMIYHY MOTY>KHICTh Y IOJIITUYHUI BIUIUB, MIAPUBAE JOOPOUYECHICTH JIE€P/KABHOIO
yIpaBJIiHHS Ta CTBOPIOE 3arpo3u il IMpaBoBoi jAepkaBu. Came TOMY IUTaHHS
3aCTOCYBAHHSI EKOHOMIUHUX CAHKIIIH Ta IHIINX BUIIB OOMEXEHb PO3TJISIAE€THCS HE JIUILIS
AK 3aci0 3aXMCTy HaIllOHAJIBHOI OE3MeKH, a W K KOMIUIEKCHUM TPaBOBHI MeXaHI3M
BIUIMBY, 1110 [TO€IHYE €IEMEHTH IIPUMYCY, 3a00POHH Ta NPEBEHTUBHOI TIOMITHUKHY.

VY mmpuioMy CeHCi OJirapxi3M po3yMI€ThCsS SIK KOHLIEHTpPALisl €KOHOMIYHHMX
pecypciB y pykKax HEUHCICHHOrOo Koja oci0, skl 31aTHi TpaHchopMyBaTH CBIH
€KOHOMIYHHMI KamiTajdl y HENpONOpUIMHMM MOJITUYHUNA BIUIMB 1 TaKUM YHHOM

88


https://global.oup.com/academic/product/international-criminal-law-cases-and-commentary-9780199576784?cc=ua&lang=en&
https://global.oup.com/academic/product/international-criminal-law-cases-and-commentary-9780199576784?cc=ua&lang=en&
https://assets.cambridge.org/97805218/22664/frontmatter/9780521822664_frontmatter.pdf
https://assets.cambridge.org/97805218/22664/frontmatter/9780521822664_frontmatter.pdf
https://dare.uva.nl/search?identifier=7d5f9c9b-5839-47b0-9a07-a8ecfeb3e73d
https://dare.uva.nl/search?identifier=7d5f9c9b-5839-47b0-9a07-a8ecfeb3e73d
https://doi.org/10.70286/eoss-06.04.2026.007.88-91

Proceedings of the 8™ International Scientific and Practical Conference
ZD EUROPEAN OPEN "Global Directions in Scientific Research and Technological Development"
jF7 SCIENCE SPACE April 6-8, 2026, Valencia, Spain
I —— ]

nedopmyBat QyHKIIIOHYBAHHS JE€P>KaBHUX THCTUTYIIHN Ta I€MOKPATUYHUX MTPOIIECIB.
Ilenn BIUIMB MOKE NPOSIBIIATUCS YE€pPE3 HENPSAMHUU KOHTPOJIb HAJ 3aKOHOJABYOI Ta
BUKOHABYOI BJIA/I0I0, Y4acTh y (JOpMyBaHHI HOPMATHUBHO-TIPABOBUX AKTIB Ha CBOIO
KOpPHUCTh 200 MaHIMYJIFOBAHHSM CYCITUIBHOIO JYMKOIO.

3 ormsiny Ha 3a3HayveHe, JepKaBa BIAETHCS IO 3aCTOCYBaHHS MPABOBHX 3acO0iB,
AKl TOKJIWKaHI MIHIMI3yBaTU pPHU3UKH, TOB’si3aHI 3 TakuM BIUMBOM. OpHHM 13
KJIFOUOBUX € €KOHOMIYHI CaHKIII - KOMIUIEKC CHELlaIbHUX 3aX0/I1B, CIPSIMOBAHUX Ha
OOMEKEHHS TIEBHUX EKOHOMIYHMX Ta IHIIMX TpaB CyO €KTIB, MISUTbHICTh SKHX
PO3LIHIOETHCS SIK 3arpo3a HallloHaNbHIN Oe3mneni. CaHKIli peai3yloThCs Yepe3 HOPMU
3aKOHOJABCTBA Ta HOPMATHUBHO-IIPABOBI aKTH, 110 BU3HAYAIOTh MPOLIETYpH, MIACTaBH
Ta MEXaH13MH X BIPOBAJKEHHSI.

3a 3akoHom VYkpainun «IIpo caHkuii» creuiagpbHl €KOHOMIYHI Ta 1HII
OoOMEXyBaJbHI 3aXOJM 3aCTOCOBYIOTHCA JJIsi 3aXHUCTy HAalllOHAJIBHUX I1HTEPECIB,
CYBEpEHITETY i TepUTOplalbHOI LUIICHOCTI, 3aXMCTy TpaB 1 CBOOOJ JIOJWHU Ta
IrPOMaJISTHUHA, a TaKOXK 3armo0iraHHs 3arpo3aM HallloHaIbHINA Oe3merni [2]. Llei 3akoH
BCTAHOBJIIOE TPABOBI PaMKH 3AIMCHEHHS OOMEXKYBaJIbHUX 3acO0IB y BHIJISII
3a00poHH, y TOMY uHMCIi 3a00pOHM Ha TMPOBEIEHHS IEBHUX BHUIIB ISTILHOCTI,
OOMEKEHHS JI0CTymnmy 10 ()IHAHCOBUX PHUHKIB, OJIOKYBaHHsS aKTHBIB 1 3a00pOHY Ha
y4acTh y TOCTIOAAPCHKUX OIEparlisix.

Cankiii 'y TpaBOBOMY CEHCI TOETHYIOTH Yy COOl  XapaKTepPUCTUKH
aJMIHICTPaTUBHOTO NPUMYCY Ta MPEBEHTUBHOI MOJITUKA. BOHH MOXyTh OyTH
CHpsSMOBaH1 Ha 1HAWBIIyaJIbHI OOMEKEHHS 1010 OKpeMHX (PI3SUYHUX Y IOPUAUYHUX
oci0 (mepcoHalIbH1 CaHKIli), a TaKOXX Ha CEKTOpajbHI 3aXO0Jd, IO 3a4INaroTh I
rajiy3i €KoHOMikHM. Taki 3axoIu CTBOPIOIOTH MPaBOBI Oap’epu isl 31HCHEHHS
€KOHOMIYHOI JiSUTbHOCTI, SIKa MOK€ OyTHM BHUKOpPHCTaHa IS MIAPUBY HaIllOHATBHOI
0e3MeKH Yu 3/11ICHEHHS KOPYIUIHHUX CXeM Y JE€P>KaBHOMY YIPaBIIIHHI.

VY HayKkoBi#l JiTepaTypi MiIKPECITIOEThCS, MO CAHKINI HE JIHIIEe OOMEXYIOTh
JUSTIBHICT OKPEMHUX CYyO’€KTIB, a U MarOTh MPEBEHTUBHUN €(EKT, BIUIMBAIOYU Ha
MOBEIHKY IHIIUX YYACHUKIB €KOHOMIUYHUX Ta MOJITUYHUX mpoueciB. Lle nocsraerbes
[UISIXOM CTBOPEHHS TIPABOBUX TMEPEUIKOJ, SKI YTPYIHIOIOTh BHUKOPUCTAHHS
€KOHOMIUHHMX pecypciB y cmoci0, Mo MOXe 3aBAaTd IIKoAu jAepkaBi. Takuii
MPUMYCOBHM aCMeKT CaHKIIM TOB’sI3aHUM 3 OOMEXKEHHSM JIOCTYNMy N0 PHUHKIB,
(iHAaHCOBUX 1HCTPYMEHTIB, IIpaB BJACHOCTI Ta IHIIUX KJIIOUYOBUX €JICMEHTIB
€KOHOMIYHOI JisiTbHOCTI [3].

3acTocyBaHHSI CaHKIIIN SIK TPABOBOTO 1THCTPYMEHTA MA€ CKJIAIHUN MPOIIeAyPHUIA
xapakTep. PilmieHHs npo BBeAEHHS OOMEXEHb NMPUIMAaIOTh YHNOBHOBA)XEH1 OPIraHU
Jep>KaBHOI BJIQJM Ha IIJICTaBl OIIIHKM HAsSBHUX 3arpo3 Ta BIAMOBIIHOI IMPaBOBOI
kBamidikamii i cy0’€ekTiB, MO MiTaloTh caHkIisIM. B Ykpaini Ttakuii mporec
nependavae ydactb Paau HarionanbHOi Oe3mexu 1 o6oponu, IIpesunenta Ykpainuy,
Kabinety MinicTpiB Ykpainu, npo@uIbHUX MIHICTEPCTB 1 MPABOOXOPOHHUX OPraHiB.
VY3romkeHe 3acTOCYyBaHHS CaHKIIIMHOI TMOJITUKA BHMAara€ BHCOKOTO piBHS
KOOpJIMHAIT MDK IIUMH I1HCTUTYLISIMM Ta JOTPUMAaHHS MPUHIMIIB 3aKOHHOCTI,
MPOMOPIIAHOCTI Ta MPAaBOBOi BU3HAYEHOCTI.
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BaxxnmuBo HaroiocuTH, 110 CaHKIII HE ICHYIOTh Y MPaBOBOMY Bakyymi. BoHu €
YaCTUHOIO IIMPIIOI CHUCTEMHU CYCHUIbHO-IPABOBUX MEXaHI3MIB, II0 BKJIIOYAIOTh
AHTUKOPYMIIHI 3ax0/u, pedopMU KOPIOPATUBHOTO YIIPABIIHHSA, pPETYIIOBAHHS
(dbiHaHCYBaHHS TOJITUYHUX TAPTIA Ta AISUIBHOCTI JTOOICTChKUX Tpyil. [loemHanHs
CAHKIIIH 3 THIMMU MPABOBUMH 3aC00aMU JJO3BOJISIE CTBOPUTH OAraTOPiBHEBY CHCTEMY
CTpUMYBaHb 1 MPOTHUBAr, sfKa HE JIMIIE pearye Ha B)KE BUSIBJICHI 3arpo3u, a W
MOTIEPEKYE X BHHUKHEHHS.

Y wMexax 1i€i cuctemMu OcoONIMBE 3HAYCHHS Ma€ y4acTh T'POMAJSIHCHKOTO
CYCIUIBCTBA SIK KOHTPOJIIOOYOr0 U 1H(POpMalIiHO-aHATITUYHOTO IHCTUTYTY, WIO
CIpHSiE MiJBUIIECHHIO MPO30POCTI MPOIECIB 3aCTOCYBAHHS CAHKINA Ta BHUSBICHHIO
MNOTEHI[IMHUX 3JIOBXKMBAaHb. AKTUBHUNA T'POMAJCHKUI MOHITOPHUHI, HE3aJeXKHI
€KCIIepTHI OL[IHKM 1 BIAKPUTI JaHi NpO pIIIEHHS IIOJ0 CaHKLIA J103BOJISIOThH
MIHIMI3yBaTH PU3UKU HEPOMOPIIMHUX 200 MOJITUYHO MOTUBOBAHUX OOMEKEHb, 1110
MorJIi O MOPYIIyBaTH OCHOBHI ITpaBa Ta CBOOOIU CyO’ €KTIB.

3HAYHOI0 YACTHHOI HAyKOBHMX JMCKYCIH € OIlIHKAa HACIIAKIB CAaHKIIH IS
Jep>KaBHUX IHCTUTYIIIN Ta IXHBOI 34aTHOCTI 31MCHIOBATH CBOI (DYHKIIT y CKJIQJHUX
ymoBax. CaHKIl CTBOPIOIOTH JOJATKOBE HABAHTAXEHHS HaA aMIHICTpaTUBHI Ta
PECYpPCHI MOKJIMBOCTI ypsily, MPaBOOXOPOHHUX OPraHiB 1 CyJOBOi CHUCTEMH, IO
BHUMAarae miIBULICHOI yBaru 0 MUTaHb OpraHi3allii yrpaBiIiHHs, TIATOTOBKY KaJpiB Ta
PO3BUTKY BIIMOBITHUX KoMIeTeHIIH. [{e# acekT € 0co0IMBO aKTyaaIbHUM IS KpaiH,
10 TIePEKUBAIOTh TpaHChOpMaIliifHI MPOIeCH Ta OJHOYACHO MPOTHUAIIOTh 30BHIIIHIM
3arposam.

Caskiii BUCTYMarOTh 3aCO00M JOBTOTPUBAJIIOTO BIUIMBY 1 37aTHI MPOSBISTH
€KOHOMIYH1, MOJIITUYHI Ta IHII1 HACIIJIKU JIMIIE Yepe3 3HAUYHUN MPOMIKOK 4acy Mics
X 3aCTOCYBaHHS, MPUYOMY PE3YJIbTATU TAKOT'O BILUTUBY MOXKYTh OyTH CYyIlEpEUINBUMHU
Ta MOTECHIIIMHO HEraTUBHUMHU [4].

Henponopiiiini o6MexeHHsT a00 BiJICYTHICTh HaJIGKHHUX MPABOBHX TapaHTIH
MOXKYTb MPU3BECTHU 10 TOPYIICHHS MPaB BIACHOCTI T4 OCHOBOMOJOKHUX CBOOOI, 110
BMMAara€e KOMIIETEHTHOT'O CyJOBOTO KOHTPOJII0O Ta MEXaHI3MIB OCKAapXEHHS TaKuX
pillieHb y HalloHANBHUX cyJaxX. Cyn0BUIM KOHTPOJIb Y KOHTEKCTI CAaHKIIHHUX PIIICHb
CTa€ BAXKIMBOIO JIAHKOIO 3a0e3ledyeHHs OallaHcy MK 3aXMCTOM HalllOHAJIbHUX
1HTEpeCiB 1 30epeKEHHSIM OCHOBHHX ITPaB JIOIUHHU.

KomniekcHuilt aHali3 cy4acHOi NMPaKTUKH 3aCTOCYBaHHS CaHKINH B YKpaiHi
MOKa3ye, M0 ePEeKTUBHICTh IIMX MEXaHI3MIB 0araTo B 4OMY 3aJie)KUTb BiJ| PIBHS
3aKOHOJIaBUO1 BU3HAYEHOCTI, MPOGECIiiHOT MIATOTOBKU BIiAMOBITHUX IHCTUTYIN Ta
3IaTHOCT1 TIPaBOBOi CHUCTEMHU aaNTyBaTUCA 10 HOBHX BUKJIMKIB. be3 1bOro CaHKIIli
PU3HKYIOTh 3aJMIIUTUCS JIHIIE JACKIAPAaTHUBHUM MEXaHI3MOM, IO HE 3a0e3mnedye
HaJIEKHOIO0 3aXUCTy HAI[lOHAIbHOI Oe3nekd. K pe3ynpTaT, BaXXJIMBO HE JIUIIE
dbopMyBaTH TpPaBOBI HOPMH, a W HAMOBHIOBATH iX 3MICTOM dYepe3 MpPAKTHYHE
3aCTOCYBaHHS, MOHITOPUHT PE3yJIbTATUBHOCTI Ta BIIOCKOHAJICHHS Y BIMOBIAb HA HOBI
3arposu.

OTxe, €KOHOMIUHI CaHKIli Ta 1HII OOMEXEHHsS, SK IpaBOBI 3acobu, IO
peani3yloTbCsd Yepe3 3aKOHOJIAaBCTBO Ta HOPMAaTHUBHO-TPABOBI AaKTH, BIIIFPAIOTh
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BOXJIMBY POJb Y CHCTEMI 3aXHMCTy HaI[lOHAIBHOI O€3MEeKH BiJl HAIMIPHOTO BIUIUBY
omirapxi. ILli MexaHI3MM TMOENHYIOTh €JIEMEHTH NpuMycy, 3a00poHH Ta
IPEBEHTUBHOIO BIUIMBY, 110 JJO3BOJISIE JEpKaBl HE JIMIIE pearyBaTd Ha B)KE HasBHI
3arpo3u, a ¥ 3amo0iratu MOTEHIIHHUM y MalOyTHROMY. EdekTuBHa iMIIIeMeHTaIls
CaHKIINA MOTpedye Y3romKeHOi AISUTBHOCTI AepKaBHUX IHCTUTYIIH, PO3BUHEHOTO
IPOMaJISHCHKOTO CYCIIUIBCTBA, aJ€KBaTHUX MPOLEAYp KOHTPOII Ta CYJIOBOrO
HarJsiy, 10 B CYKYITHOCTI CTBOPIOE 30aJIaHCOBAHY CUCTEMY 3aXMCTy IpaB 1 cBOOOA
I'POMAJISIH Ta HAIlIOHAJBHHUX IHTEPECIB JCPIKaBH.
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AHoOTaLif

Y crarti  JOCHIKYIOTbCS TIPOOJIeMU TPABOBOTO  PETYJIIOBAHHS  JIOTOBOPY
dakTopuHry B YKpaiHi B yMOBax BOEHHOTO CTaHy. lIpoaHasnizoBaHO €KOHOMIYHI
MepeIyMOBH PO3BUTKY (DAKTOPHUHTOBUX BIJIHOCHH, OCHOBHI PU3UKH 1X (DYHKITIOHYBAaHHS,
a TaKoX HEMOJIKM YMHHOTO 3aKoHOAaBcTBa. OKpeMy yBary MpHUIUIEHO MpoOiieMam
JOKYMEHTAIILHOTO O(OPMIIEHHS, TIIIATOCTIPOMOXKHOCT1 OOPYKHUKIB Ta CYJIOBIN MPAKTHUIIL.
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Posrnsinyro 3apyOikHMI 10CBif, 30kpema [lombil, Ta 3amponoOHOBAHO HAmpsSMU
BJIOCKOHAJIEHHSI IPABOBOI'0 PETYIIOBaHHS (PAKTOPUHTY B YKpaiHi.

Kurouogi cioBa

(bakTOpuHT, MOTOBIp (HAaKTOPUHTY, TPOIIOBA BUMOTa, BOEHHUH CTaH, KPEAMUTHI
BITHOCHHH, (PIHAHCOBI MOCTYTH, A1e0ITOPChKA 3a00prOBaHICTh, IPABOBE PETYIIIOBAHHSL.

BBenenns

AKTyanbHICTh JOCTIPKEHHS TOJSTaeE B TOMY L0 y CY9aCHUX YMOBaX PO3BHUTKY
€KOHOMIYHHMX BIJIHOCHH BaXKJIMBY POJIb BIAIrparoTh (PiHAHCOBO-NIPABOBI MEXaHI3MH,
AK1 3a0e31euytoTh epeKTUBHE (PYHKI[IOHYBaHHS FOCIOAAPCHKOI AISJIBHOCTI Cy0 €KTIB
nignpueMHUTBa. OgHUM 13 TakUX I1HCTPYMEHTIB € JOTOBip (hakTOpWHTY, IO
nependavyae BUICTYIUIGHHS KPEAUTOPOM TMpaBa TpomIoBoi BUMOTU (HIHAHCOBIN
ycTaHoBl ((akTopy) 3 METOI0 OTpUMaHHs (iHAHCYBaHHSA. BHKOpHUCTaHHS IHOTO
IHCTUTYTY JIO3BOJISE€ TMIAMPUEMCTBAM OMNEPATHBHO 3aly4yaTd OOIrOBI KOIITH,
3HM)KYBATH PU3MKHU HETJIATEXKIB Ta MIATPUMYBATH CTAOUTbHICTh (PIHAHCOBUX MOTOKIB.
Came TOMy (aKTOPUHT € BKJIMBUM EJIEMEHTOM Cy4YacHOi CHUCTeMHU (hiHAHCYBaHHS
rocroIapChKOi AiSIBHOCTI [3].

AKTyanbHICTh JOCTIPKEHHSI TPOOJeM TPaBOBOTO PEryJIIOBaHHSA JOTOBOPY
(akTOPUHTY CYTTEBO 3pOCTa€ B YMOBAX 3alpOBA/KEHHSI BOEHHOTO CTaHy B YKpaiHi.
[ToBHOMacmITabHa 30poiiHa arpecis NpOTH JIepKaBU CIIPUYMHUIA 3HAYHI €KOHOMIYHI
BTpaTH, TMOPYUIEHHS BUPOOHWYMX 1 JIOTICTUYHUX  JIQHIIOTIB,  3HIKEHHS
MJIaTOCTIPOMOKHOCTI MIANMPUEMCTB Ta 3arajibHy HECTaOUIbHICTh (DIHAHCOBOTO PUHKY.
Y Takux yMoBax 3HauHa KUIbKICTh CyO’ €KTIB TOCIOAAPIOBAHHS CTUKAETHCA 3
nediruToM 00ITOBUX KOIITIB Ta TPYAHOIIAMH Y BUKOHAHHI JIOTOBIPHUX 3000B’s3aHb.
3 ornsgay Ha 1€ (PaKTOPUHI MOXE BHUCTYyHarh eQEeKTUBHUM (IHAHCOBUM
THCTPYMEHTOM, IO J03BOJISIE MIAMPUEMCTBAM OTPUMYBATH HEOOXI1JIHI PECYpCH IS
MIITPUMAaHHS TOCTIOIaPCHKOT A1STIbHOCTI HABITh Y KPU30BUX YMOBAX.

Merta Ta 3a1a4i 10CTIKeHHSA

VY 3B’s3Ky 3 IIUM JOCIHIJKEHHS MpPOOJIeM MPaBOBOTO PETYIIOBAHHS JIOTOBOPY
(aKTOpPUHTY i/l Yac BOEHHOI'O CTaHy Ha0yBae OCOOJMBOI aKTyaJbHOCTI. AHai3
ICHYIOUMX TIPABOBUX MPOTAIMH Ta BU3HAYCHHS MOXJIMBUX IUIAXIB X YCYHEHHS €
BOXJIMBUM I 3a0e3neueHHsd e(pEeKTUBHOrO BHUKOPUCTAHHS (AKTOPUHTY SIK
THCTpYMEHTY (hiHAaHCYBaHHS TOCIOAAPCHKOI MISITBHOCTI Ta MIATPUMKHA €KOHOMIYHOL
CTaO1ILHOCTI JIep>KaBU B YMOBaX BOEHHUX BUKIIUKIB.

Pe3yabTaTu A0CHIIKEHHS TA iX 00rOBOpPeHHs

B yMoBax BOE€HHOro CTaHy €KOHOMIYHA CHUTYaIlid B YKpaiHl XapaKTEePU3yeEThCs
3HAYHOK HECTAOUIBHICTIO, 10 OE3MOCepeIHbO BIUIMBAE HA cepy KPEIUTHUX Ta
dakTopuHTOBHX BimHOCHH. [loTIpH CKIIafHy €KOHOMIUHY CHUTYAIlil0, CIIOCTEPIrae€ThCs
3pOCTaHHS MONUTY HACEJICHHs Ta Cy0’€KTIB TOCIOAAPIOBAHHSA HA KPEAUTHI pecypcH
[6]. 3okpema, 3a mTaHUMU OAHKIBCHKOTO CEKTOPY, MOMUT HA KPEAUTH 3 OOKY HaceIeHHS
B VYKpaiHi 3pocTaB MPOTATOM KUIBKOX KBapTaliB MOCHUIb, IO MOSCHIOETHCS
HEOOX1THICTIO MOKPUTTS MOTOUYHUX BUTPAT, OILJIATOIO )KUTIOBO-KOMYHAJIbHUX MOCHYT,
JIKyBaHHs, TNPUJ0AHHSIM TOBapIB MEpIIOi HEOOXIMHOCTI Ta IHIIMMH COIIaJIbHO
3HAUyIIMMU NOTpedamu.
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Pazom 13 TuM 3pocTaHHS MONMHUTY HA KPEAUTHI PECYpPCH HE CYIPOBOKYETHCS
BIIMOBIAHUM TIJIBUIICHHSM ILJJATOCIIPOMOXKHOCT1 MO3WYaIbHUKIB. BoenHi mii
IPU3BEIH 10 BTpATU poOOUYUX MICIlb, 3MEHIIEHHS JT0XO/IB HAceJleHHs, pPyHHYBaHHS
MIIIPUEMCTB Ta 3arajJlbHOTO CKOPOYEHHS €KOHOMIYHOI aKTHBHOCTI. Y pe3ynbTari
3HaYHAa YacTHHA MO3UYAJBHUKIB CTHUKAETHCSA 3 TPYAHOIIAMH Y BHKOHAHHI CBOIX
rpomoBux 3000B’s3aHb. [Ipu 1nboMy KpenuTHui moptdesib O0aHKIBCHKOI CHCTEMH
MPOJOBXKYE 3pocTaru: ctaHOM Ha 2025 pik 3arajbHUil OOCIT KPEAWTIB, HaJaHUX
JIOMOTOCTIOfIapCTBaM Ta Oi3Hecy, mepeBHIIMB 1,23 TpiaH TpH, a OOCAT KpPEIUTIB
HaceJIeHHIO 3pic Ha 22 % y piuHOMY BUMIpi [5].

[loniOna cwuryamiss NPU3BOAUTH [0 MIABUIICHHS PHU3UKY BUHUKHEHHS
MPOCTPOUEHOI 3a00ProBaHOCTI. X04a YacTKa HEeMPAIIOIYNX KPEIUTIB y OaHKIBChKIH
CHCTEMi TIOCTYIOBO 3MEHIIIYEThCS, BOHA BCE III€ 3ATUIIAETHCS 3HAYHOIO 1 IEPEBHIILYE
MOKa3HUKU 0ararboX €BPOIEUCHKUX KpaiH. 30kpema, Ha mouyaTok 2024 poky ydacTka
HETPAIIOIYNX KPEIUTIB Y OaHKIBChKIN cucTeMi ctaHOBWIIA oHaA 37 %, 10 CBITYUTH
PO HASABHICTh CYTTEBUX MPOOJEM y chepi BUKOHAHHS KPEAUTHUX 30008’ s13aHb [4].

OxpeMy 1po0JieMy CTaHOBUTH HEHAJIEXKHE O(DOPMIICHHS KPEIUTHUX JOTOBOPIB Ta
CYIIPOBIIHOT TOKyMeHTalii. Y mpakTHill (piHaHCOBUX yCTaHOB HEPIAKO TPAILISIOTHCS
BUMNAJKA, KOJU KPEIUTHI JIOTOBOPH MICTSATh HETOYHOCTI, CyHEepedyHocTi abo
HEJOCTAaTHbO YITKO BH3HAYEHI YMOBU IIOAO PO3Mipy 3a00pProBaHOCTI, MOPSAKY
HapaxyBaHHS BIJICOTKIB YM BIANOBiIabHOCTI cTopiH. KpiM Toro, mija vac mepemadi
npaBa rPOIIOBOI BUMOTH 3a JOTOBOpaMU (PaKTOPUHTY 1HO/AI NEPelaeThbCs HETOBHUM
MakeT JOKyMEHTIB a00 JOKyMEHTH O(OPMIIIOIOTHCS HEHAIECKHUM YHHOM. Taki
HEJIOJIIKK Y TIOJaJbIIIOMY MOXYTh CYTTE€BO YCKJIAQJHIOBATH MPOLEAYPY CTITHEHHS
3a00proBaHOCT1, OCKUIbKU (PaKTOp a00 THIIUN KPEAUTOP MOBUHEH JOBECTU HASIBHICTh
Ta 00CST IPOIIOBOI BUMOTH, a TAKOXK 3aKOHHICTB ii BIICTYIIJICHHSI.

[IpoGneMa HaNEKHOro AOKYMEHTAIbHOIO OQOpMIIEHHS HaOyBae OCOOIMBOT
aKTyaJIbHOCTI B yMOBaxX BOEHHOTO cTaHy. Uepe3 mepemilieHHs MiANpUueEMCTB, BTpaTy
YaCTHHU JOKyMEHTaIlli, mepeb6oi B poOOTI yCTaHOB Ta 3arajbHi OpraHizaiiiiHi
TPYJIHOIII 3POCTAE PU3UK HEHAIECKHOTO O(OPMIICHHS KPEIUTHUX MPABOBITHOCHH. Y
pe3ynbTaTi 1€ MPU3BOAUTH JO BUHUKHEHHS JOJATKOBUX IOPUIAMYHUX CIOPIB Ta
YCKIAIAHIOE e(QEeKTUBHE 3aCTOCYBAaHHA MeEXaHI3My (akTOpUHIY fK CrIocoly
YIPaBIIHHS KPEAUTHOIO 3a00pTrOBaHICTIO.

Takum 4MHOM, OCHOBHA MpoOJieMa MOJISIrae y MoegHaHHI KUTbKOX HEraTUBHUX
dakTopiB: 3pOCTaHHS TOMUTY HA KPEOUTHI pecypcH, 3HIKEHHS (aKTUIHOT
MJIATOCTIPOMOKHOCTI  TIO3WYAJIBHUKIB, a TaK0X HENONIKIB y TMpPaBOBOMY Ta
JOKyMEHTAIbHOMY O(MOPMIIEHHI KPEAUTHUX 1 (PAKTOPUHIOBHUX IPABOBIIHOCUH. Y
CYKYMHOCTI 11l OOCTaBUHU CTBOPIOIOTH 3HAYHI PU3UKU i ()IHAHCOBUX YCTAHOB Ta
(aKTOPUHTOBMX KOMIIaHIM, a TakoX YCKIAIHIOIOTh €(QEKTUBHE CTATHEHHS
3a00proBaHOCTI Ta peaizalliio MpaB KPEeAUTOPIB.

[IpaBoBe perynoBaHHA AOTOBOpPY (PakTOpUHTY B YKpaiHi 3A1MCHIOEThCS Ha
M1JCTaBl HU3KKM HOPMATUBHO-IIPABOBUX AKTIB, LIEHTPAJIbHE MICLE CEpe SIKUX MOCiAae
[{uBiapHUM Komekc Ykpainm [1]. 3okpema, BIAMOBIAHO 10 MOJOXKEHb TJIaBU 73
[uBinsHOTO KOJEkcy Ykpainu (crarti 1077-1084), 3a qoroBopom ¢GakTOpUHTY OJHA
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ctopoHa (dakrop) mnepenae abo 3000B’SI3yEThCS IMepeAaTH TPOIIOBI KOIITH Y
PO3MOPSIIPKEHHS 1HIIOI CTOPOHM (KJIi€HTA) 3a IUIaTy, a KIIEHT BiAcTynae ado
3000B’I3Y€THCS BIACTYNHUTH (DAKTOPY CBOE ITPABO IPOIIOBOI BUMOTH JI0 TPETHO1 0COOH
(6opxkHUKa). TaKUM YHMHOM, CYTHICTh (DAKTOPHUHTOBUX BIIHOCHH IOJISTAE Y TTOETHAHH1
CJIEMEHTIB KpEUTYBaHHS Ta BIJCTYIUICHHS IPaBa BUMOTH.

BignoBigHo 10 3akoHOAaBCTBa (DAKTOPOM MOKE BHCTymaTH OaHK abo iHIIA
(1HaHCOBa YCTAaHOBA, sSIKA& Ma€ MpPaBO HajaaBaTH (DIHAHCOBI MOCIYTrd. Y IbOMY
KOHTEKCT1 BaXJIMBY POJIb BIAITPa€e 3aKOHOJIABCTBO Y chepl peryntoBaHHS (PiHAHCOBUX
nociyr, 30kpema 3akoH Ykpainu «IIpo ¢dinancoBi mociyru Ta ¢iHAHCOBI KOMITaHii»
[2]. Lleit HOpMATHMBHMIA aKT BHW3HAYA€ 3arajibHi 3acaau JiSUTBHOCTI (hiHAHCOBUX
YCTaHOB, BCTAHOBJIIOE BUMOTH JI0 iX JIIIIEH3YBaHHS, a TaKOX PETJIaMEHTY€E MOPSIOK
HaJaHHs (DIHAHCOBUX MOCIIYT, 10 SIKUX HAJIEKUTH 1 (DAKTOPHUHT.

Kpim Toro, y mporieci 3/1iiCHeHHs] (DaKTOPUHTOBUX ONEpaIliii 3aCTOCOBYIOTHCS
HOPMH 3aKOHOJABCTBA, IIO PETYIIOIOTHh BIJACTYIJIEHHS IpaBa BHUMOTH (IIEcCiio),
30KpeMa TojokeHHs crared 512-519 IluBinmpHoro komekcy Ykpainm [1]. Came 111
HOPMH BHU3HAYAIOTh 3arajibHi YMOBH MEpPEXOJy MpaB Kpeauropa J0 1HIIOI ocolw,
MOPSIOK MOBIIOMIICHHS OOPKHHKA MPO 3MiHY KpeIuTopa Ta MpaBOBi HACIIIKH TAKOTO
nepexoay. BianoBigHo, (akTOpuHT y OaraTbox acrekrax 0a3yeThCs Ha 3arajbHUX
MOJIOKEHHSX MPO 3aMiIHY KpPEeIUTOpa y 3000B’A3aHHI.

Pasom 13 TUM crmig 3a3HAUMTH, MO0 YMHHE 3aKOHOJABCTBO JIMIIE 3arajbHO
periiamMeHTye (pakTOPUHTOBI BIJHOCMHM Ta HE 3aBXKAM BPaxXOBY€ OCOOJMBOCTI iX
npakTU4YHOTO 3acTocyBaHHS. Hopmu [luBimbHOro Kojexcy VYKpaiHM BH3HAYAIOThH
0a30B1 €JIEMEHTH TOrOBOPY (GaKTOPUHTY, OJJHAK HE MICTATh ACTAIBHOIO PETyIIOBAHHS
0araTbOX BaXJMBHUX AaCHEKTIB, 30KpeMa MOpAAKY Iepenayl  JIOKYMEHTIB,
IIJITBEP/PKCHHS. TPOIIOBOT BUMOTH, a TaKOX BIAMOBIIAIBLHOCTI CTOPIH Y BHUMIAIKY
HEJIIMCHOCT1 epe1aHOl BUMOTH.

Oxpemoro mpoOjemMo0 € Te, II0 YWHHE 3aKOHOJABCTBO HE Tmependaydae
CHeliaJIbHUX HOPM, SIKi O BpaxoByBajJu OCOOJUBOCTI 3A1HMCHEHHS (haKTOPHHIOBUX
orepauiii B yMOBax BOEHHOI'O CTaHy. 30KpeMa, BIJICYTHI YITKi IPAaBOBI MEXaHI3MU
BPETYJIIOBaHHS CUTYaIlll, KOJIM BUKOHAHHS TPOIIOBUX 3000B’s3aHb YCKIIATHIOETHCS
BHACJI1IOK 00MOBUX JIiH, MepEeMIIIeHHS MATPUEMCTB, BTPATH JOKYMEHTAaIli1 a00 1HIINUX
o0CTaBHH HEMEPEeOOPHOI CUTU. Y pe3ybTaTi Taki MUTaHHS BUPIITYIOTHCS Ha IMiJICTaBi
3arajJbHUX HOPM LHMBUIBHOTO 3aKOHOJABCTBA, WIO0 I1HKOJU CTBOPIOE IIPABOBY
HEBU3HAYCHICTH Ta MPU3BOJINUTH /10 BAHUKHEHHS CYJIOBUX CIIOPIB.

Takum ymHOM, XOua YHMHHE 3aKOHOJABCTBO YKpaiHH (QopMaibHO BH3HAYAE
npaBoBl 3acagu (PyHKIIOHYBaHHS (DaKTOPUHIOBUX BIJHOCHH, HOrO IOJIOKEHHS HE
MOBHOIO MIPOIO BPaxOBYIOTh CydacHI €KOHOMIUHI Ta COIliaJIbHI BUKJIUKH, 30KpeMa Ti,
[0 BUHUKJIM B YMOBaX BOEHHOI'O cTaHy. lle 3yMOBIIIO€ HEOOXITHICTh MOJAIBIIOTO
BJIOCKOHAJICHHS HOPMAaTHUBHO-TIPABOBOTO PEryJIOBaHHS JOTOBOPY (AKTOPUHTY 3
METOI 3a0e3nedeHHs OUThIl ePEeKTHUBHOTO (DYHKI[IOHYBAaHHS IIHOTO (HIHAHCOBOTO
IHCTPYMEHTY.

BaxxnuBuMm eleMEHTOM JIOCHIJKEHHS MPOOJieM TMPaBOBOrO PEryJIOBaHHS
JIOTOBOPY (haKTOPUHTY B YKpaiHl € aHaji3 3apyODKHOIO JOCBIY, 30KpeMa MPaKTUKU
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TUX JIepKaB, K1 3MOIIH €()EeKTUBHO OpraHizyBaTh (yHKIIOHYBaHHS (aKTOPUHTOBHUX
BIJIHOCMH HaBiTh B yMOBax €KOHOMIYHOiI HecTaOUTbHOCTI. OJHUM 13 TOKa30BUX
NpUKIAIAiB y 1IbOMYy KOHTEKCTI € PecmyOmika [lombima, me (akToOpuHT TpOTATOM
OCTaHHIX POKIB CTaB OJIHUM 13 KJIIOUOBHUX (PIHAHCOBUX I1HCTPYMEHTIB MIATPUMKH
MiITPUEMHHUITBKOT TISTTEHOCTI.

[Tonpma mae po3BUHEHUN PHHOK (HAKTOPUHTOBUX TMOCTYr, IO AaKTUBHO
BUKOPUCTOBYETHCS SIK BEJIMKUMHU MIANPUEMCTBAMM, TaK 1 MalldM Ta CEpeIHIM
0i3HecoM. 3a JaHUMHU TOJBCHKUX (DIHAHCOBUX AaHANITHUKIB, PUHOK JEMOHCTPYE
cTabimpHE 3POCTaHHSI, MEPEBHUINYIOYH MMOKA3HUKH MonepeaHix pokis [7]. [Ipu nupomy
nociayraMu (paKTOPUHTOBUX KOMIIAHIN KOPUCTYIOTHCSI COTHI TUCSY IMiIPUEMCTB, 1110
CBIJIYUTH MPO BUCOKUM PIBEHBb JIOBIPU J10 1IbOT0 (hiHAHCOBOTO IHCTPYMEHTY Ta MOro
e(EeKTUBHICTb y 3a0€3MeUEHH1 JIKBIIHOCTI O13HECY.

OnHi€r0 3 TPUYUH YCHIIIHOTO PO3BUTKY (haKTOPUHTOBHUX BifHOCHH Y [lombIi €
JIOCTaTHBO YiTKE HOPMATHBHO-TIPABOBE PETYIIOBAaHHSA Ta CHOpMOBaHA MPAKTHKA
3aCTOCYBaHHS IIbOT0 IHCTUTYTY. [10JBChKE 3aKOHOTABCTBO, MOIIOHO /10 YKPATHCHKOTO,
0a3yeThCcsl HAa 3arajbHUX HOPMAax IMBLIBHOTO MpaBa WIOA0 BIACTYIUICHHS IpaBa
BUMOTH, OJHAK BaXJIWBY pOJIb BIJITpa€ TaKOX pO3BMHEHA IHCTUTYIIHHA
1H(pacTpyKTypa puHKY (aKTOPUHTOBHUX MOCIYT. 30KpeMa, (aKTOPUHIOBlI KOMIAHIi
aKTUBHO CHIBIIPALIOIOTH 13 0AaHKIBCbKUMH YCTAHOBAMH, KPEAUTHUMU OIOPO Ta IHILIMMHU
(Gh1HaHCOBUMH IHCTUTYTaMH, 110 JO3BOJISIE €(DEKTUBHO OIIHIOBATH KPEAUTHI PU3UKH T
MIHIMI3yBaTH MOXJIMB1 (piIHAHCOBI BTPaTH.

Kpim Toro, y [Ilompmii 3HauHa yBara TMPUAUIAETHCA CTaHAAPTU3ALI]
JTOKYMEHTAIBHOTO 0hopMIICHHS (PaKTOPUHTOBUX orepailiii. ®akTopuHTOBl KOMIaHii
BUKOPUCTOBYIOTHh YHI()iKOBaH1 ()OpMH JOTOBOPIB Ta YITKO BH3HAYEHI BUMOTH [0
MakeTa JIOKYMEHTIB, Kl MEPeNaroThCsl pa3oM 13 MPaBOM T'POIIOBOI BUMOTH. Takuii
MIIX11 CYTTEBO 3MEHIIY€ PU3UMK BHUHUKHEHHS IIPaBOBUX CIIOPIB Ta CIPOIIYE
IpOLEAYPY CTSATHEHHS 3a00proBaHOCT! Y BHUIIAJKy HEBHKOHAHHS OOpPKHUKOM CBOIX
3000B’s13aHb.

OxpeMo ciij BII3HAUUTH POJIb I€P>KABHOI MOJIITUKU Y CTUMYJIFOBAaHHI PO3BUTKY
dakropuHroBoro puHKy. [loNbChbKl AepkaBHI IHCTUTYLI MIATPUMYIOTh (DIHAHCOBI
IHCTPYMEHTH, SIKI CIPUAIOTH PO3BUTKY MAaJIOTO Ta CEpeAHBOro Oi13Hecy, 30Kpema
[IUISIXOM TapaHTIHHUX MporpaM Ta nmporpam (hiHaHCyBaHHS mianpueMcTB. L{e cTBoproe
JIOAATKOB1 MOMJIMBOCTI JIJI1 BUKOPUCTAHHS (PAaKTOPUHTY K MEXaHI13My 3a0e3eUeHHs
CTaOLIbHOCTI TOCMOAAPCHKOT NISITBHOCTI.

Takum ymHOM, mocia Ilonpin nemMoHcTpye, mo edexkTrBHE (YHKIIIOHYBAHHS
(aKTOPUHTOBHX BIAHOCHH 3HAYHOIO MIPOIO 3aJI€KUTh B1JI KOMIUIEKCHOTO MiJIXOY 10
iX MpaBOBOTO Ta IHCTUTYLIMHOTO peryitoBaHHA. UiTKi mpaBmiia JTOKyMEHTaJIbHOTO
oopMieHHs, pO3BHHEHA (iHAHCOBA I1H(pPACTPYKTypa Ta JepKaBHAa MIATPUMKA
MiITPUEMHUIITBA CIIPHUSIIOTH AKTHBHOMY BHKOPHUCTAHHIO (DaKTOPUHTY K IHCTPYMEHTY
dbinancyBaHHs Oi3Hecy. BpaxyBaHHsS Takoro JOCBITY MOXe OyTH KOPHUCHHM ISt
BJIOCKOHAJICHHSI IPABOBOTO PETYJIFOBAHHS IOTOBOPY (PakTOpUHTY B YKpaiHi, 0COOIMBO
B YMOBAaX BOEHHOT'O CTaHy Ta €KOHOMIYHOT HECTAO1JIbHOCTI.
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3 orysany Ha HasBHI npoOieMu (DyHKIIIOHYBaHHS (PAKTOPUHTOBUX BIJTHOCHH B
YMOBax BOEHHOTO CTaHy BUHUKAE MOTpeda y BIOCKOHAJIEHH] MPABOBOTO PETYIIOBAHHS
1iei cpepu. Hacammepe MONUIBHAM € 3aIpOBaKEHHS OUTBIT YITKUX 3aKOHOJaBUHUX
BHUMOT I10/I0 IOKYMEHTaJbHOTO 0(hopMIIeHHS Tepeaadi mpaBa rpoioBoi Bumoru. Ha
OPaKTHUIl OJIHIEI0 3 TOJOBHUX MpoOJEeM IiJ Yac CTSATHEHHS 3a00proBaHOCTI €
BIJICYTHICTB ITOBHOTO TTaKeTa JIOKYMEHTIB a00 iX HeHajexHe opopMieHHs. Y 3B’ S3Ky
3 UMM JOLUIBHO Ha 3aKOHOJABUYOMY pIBHI BHU3HAYUTH MIHIMAJIbHUN THEPEITiK
JTOKYMEHTIB, sIKi OOOB’S3KOBO TOBHHHI TiepenaBaTHcs (aKTopy pa3oM i3 IPaBOM
BUMOTH, a TaKOX BCTAaHOBHUTH CTaHIApTH30BaHI BUMOTH J0 OQOPMIICHHS TaKUX
TOKyMeHTIB. lle M03BOJMUTH 3MEHIIUTH KITBKICTh CYJIOBHUX CIIOPIB Ta 3a0€3MEUHTH
OUTBIITY MPABOBY BU3HAYCHICTh Y (DaKTOPUHTOBHUX MPABOBITHOCHHAX.

JlpyruM BaKJIMBHUM HaIpsIMOM YAOCKOHAJICHHS TIPABOBOTO PETYJIIOBAHHS €
CTBOPEHHSI MEXaHI3MIB €JIEKTPOHHOI (hikcallli nepefadi mpaB BuMoru. B ymoBax
BOEHHOTO CTaHy MIJIPUEMCTBA HEPIAKO CTUKAIOTHCA 3 MpoOiemMamMu BTpatu abdo
MOIIKO/PKEHHS TalepoBUX JTOKYMEHTIB, 0 YCKIAJAHIOE MiATBEPKEHHS 1CHYBaHHS
I'POIITOBUX 3000B’s13aHb. 3aTPOBAKEHHS CIIEI1a]II30BaHUX €JICKTPOHHUX PEECTPIB 200
BUKOPUCTAHHS E€JIEKTPOHHOTO JTOKYMEHTOOOIry st opopMieHHS (PaKTOPUHTOBUX
omeparlii Morjo 0 3HAYHO MiJBUINUTH PIBEHb HAIIMHOCTI TaKUX IPABOBIJTHOCHH Ta
CHPOCTHUTH MPOLEAYPY JOKA3yBaHHS B CY/Il.

Kpim TOT0, BaXKIIMBUM KPOKOM MOXE CTATH BIOCKOHAJICHHS 3aKOHOIaBCTBA II0J10
OI[IHKH TIATOCIIPOMOKHOCTI OOP>KHUKIB. 3 OTJISITy Ha T€, 110 MiJ] 4aC BOEHHOTO CTaHy
IUTATOCIIPOMOJKHICTh 3HAYHOI YAaCTMHU TMO3WYAJbHUKIB 3HUKYETHCS, (PIHAHCOBI
YCTAHOBHM TOBHHHI MaTH MOXJIMBICTh OTPUMYBATH OUIBII IMOBHY Ta JOCTOBIPHY
iH(popmalito 1po (IHAHCOBHM CTaH NOTEHLINHUX OOp>KHUKIB. Po3mmpeHHs
MO>KJIMBOCTEH JIOCTYITY N0 KPEAUTHUX ICTOPIN, a TAKOXK PO3BUTOK CUCTEMHU OOMIHY
¢diHaHCcOBOIO 1H(OpMaIlliEr0 MK OaHKaMHu Ta (PIHAHCOBUMHU YCTAaHOBAaMU CIIPUSTHME
3MEHIIICHHIO PU3UKIB YKJIaICHHS MPOOJIEMHUX JOTOBOPIB.

OxkpeMy yBary ciifi OPUAUIMTA BIOCKOHAJICHHIO CYAOBOi MPAKTUKHU 00
CTSTHEHHS! 3a00pPrOBAHOCTI 3a JOroBopaMu (akTopuHTy. [[oinbHUM € BUPOOJICHHS
€IVHMUX MIIXO0JIB /10 OIIIHKM JIOKa3iB y CHpaBax, MOB’S3aHUX 13 MEpelayero MnpaBa
IPOIIOBOI BUMOTH, 30KpemMa MO0 MIATBEPIKEHHS (akTy HaJeXKHOI Mepeaadi
JIOKyMEHTIB 1 TOBIIOMJICHHS OOpKHMKAa MPO 3MIHYy KpeauTopa. Y3arajibHEHHS
BIJIMOBIJTHOT CYJOBOi MPaKTUKU Ta HaJaHHS PEKOMEHAAIll BUIIMMU CYIOBUMHU
THCTAHITISIMH CTIPUATHUME IT1IBUIIICHHIO TIPABOBOI BU3HAYCHOCTI Y I1iH cdepi.

Bucnosxku

OT1xe, 10roBip (haKTOPUHTY BIAITPAE BAXKIUBY poJib y 3a0e3neueHH1 (1HaHCOBOI
CTabUIBHOCTI Cy0’€KTIB TOCIIOAPIOBAHHS, OCKIJILKH JO03BOJISIE OTIEPATUBHO 3aITy4aTh
00IroBi KOIITH Ta €()EKTUBHO YIPABISTH J1€01TOPChKOIO 3a00proBaHicTio. B ymoBax
BOEHHOT'O CTaHy 3HAYEHHS LbOTO (JIHAHCOBOTO IHCTPYMEHTY CYTTEBO 3pPOCTA€E, aKe
MIJIPUEMCTBA Ta TPOMAJISTHU BCE YACTIIIE 3BEPTAIOTHCS 10 KPEIUTHUX PECYPCIB IS
MIITPUMAHHSI CBOET E€KOHOMIYHOI JISUTBHOCTI Ta 3aJ0BOJICHHSI 0a30BUX mMOTPEOD.
Bongnodac 3pocTaHHsS MONMUTY Ha KPEIUTHI PECYpCH HE CYMPOBOKYETHCS
BIJIMOBIHUM ITIABUIIIEHHSM IIATOCTIPOMOKHOCTI TO3UYAJIbHUKIB, 1110 TPU3BOJAUTH 10
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30UTBIIEHHSI KUIBKOCTI BHUMAAKIB IPOCTPOUCHOI 3a00PrOBaHOCTI Ta YCKIIAJHIOE
peaiizaillito npaB KpeauTopiB.

JlocaimKkeHHs MoKa3ao, 0 YNHHE 3aKOHO/IaBCTBO YKpaiHU 3arajioM BU3HA4ae
MpaBoBl 3acaau (PyHKIIOHYBaHHS (PAKTOPUHTOBUX BIIHOCHH, OJHAK MOT0 HOPMHU
MAalOTh MEPEBAXKHO 3arajJbHUI XapakTep 1 He MOBHOIO MipOI0 BPaxOBYIOTh MPaKTUYHI
npoOJemMu, sIKi BUHUKAIOTH 1]] 4ac Mepeaadi paBa rpoIioBOi BUMOTH Ta TOIbIIOTO
CTSATHEHHS 3a00proBaHocTi. OCoOIMBO aKTyaJbHUMHU 111 IPOOJEMHU CTAIOTh B YMOBaX
BOEHHOTO  CTaHy, KOJM 4Yepe3 eKOHOMIYHY  HEeCTaOUIbHICTh, 3HIKCHHS
MJIATOCIIPOMOKHOCT1 OOPKHUKIB, BTPATy JHOKYMeHTallli abo HeHanexxHe 0(hOpMIICHHS
KPEAUTHUX JOTOBOPIB 3HAYHO 3pPOCTA€ KUIBKICTH CIOPIB MDK yYaCHUKaMHU
BIJIMOBIHUX TTPABOBIIHOCHH.

AHani3 3apyO1KHOTO JOCBIY CBIIYUTH IIPO T€, M0 €(peKTUBHE (PYHKIIOHYBAHHS
(aKTOPUHTOBHUX BIJTHOCHMH 3HAYHOIO MIPOIO0 3QJIKUTH BiJl YITKOTO HOPMATHBHOIO
PEryJIIOBaHHS, CTaHJapTH3aLli JOKYMEHTAIbHOTO OPOPMIIEHHS (PIHAHCOBUX OMEpAIliif
Ta PO3BUTKY IHCTUTYIIHHOT 1HQpPAaCTpyKTypu puUHKY (IHAHCOBUX IIOCIYT.
Bukopucranas momiOHMX MiIXOAIB MOXKe OyTH KOPHUCHUM 1 JIsi YKpaiHM 3 METOIO
BJIOCKOHAJICHHS HalllOHAJIBHOT'O 3aKOHO/1aBCTBA.

Takum uYWHOM, MJIA MIJBUINEHHS €(PEKTUBHOCTI (PYHKI[IOHYBAHHS JIOTOBOPY
dbakTopuHry B YKpaiHi JOIIIBHO 3AIMCHUTH KOMIUIEKC 3aXO[iB, COPSIMOBAHHMX Ha
YIOCKOHAJIEHHSI TMPaBOBOTO pEryiioBaHHS wLi€i cdepu. 30Kpema, BaKIUBUM €
BCTAHOBJICHHSI YITKUX BUMOT JIO JOKYMEHTAJIbHOIO O(QOpMIEHHS mepenadl IMpas
BHMOTH, PO3BUTOK E€JIEKTPOHHOTO TOKYMEHTOOOITY Ta ()OPMYBaHHS €IUHOI CYJOBOI
MPaKTUKA IIOAO0 PO3IJISAAY BIAMOBITHUX cIOpiB. Peamizallisi 3a3HayeHUX 3ax0J1B
COPHUATUME IM1JIBUILIEHHIO PIBHS NPAaBOBOi BHU3HAYEHOCTI, 3MEHIUEHHIO KIJIbKOCTI
npoOJeMHUX 3000B’s3aHb Ta 3a0€3MEUEHHI0 OUIBII €(PEKTUBHOTO BHKOPHUCTAHHS
(GaKkTOpUHTY SIK IHCTPYMEHTY (DIHAHCYBaHHSI TOCHOJIAPCHKOI AISUIBHOCTI B yMOBax
BOEHHOT'O CTaHy.
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BITPOBA/’KEHHA JOJATKOBOI'O KAIIITAJTY
TOBAPUCTBA 3 OBME’KEHOIO BIAITOBIJAJIBHICTIO

IleBuyk Ouiekcanap OsekcanaApoBHY

3100yBay BUINOT OCBITH MariCTepChbKOro PiBHS

Crnenianbhicts 081 «IIpaBo»

Ocsitas nporpama «IIpaBo»

Kadenpa ekoHOMIYHOTO MpaBa Ta EKOHOMIYHOTO CYJIOYMHCTBA
HaBuanbHO-HayKOBUI IHCTUTYT IIpaBa

KuiBchkuii HarlioHaapHUN yHIBepcUTeT iMeH1 Tapaca I1leBuenka
VYkpaina

Cepen ycix opranizaiiiiHo-mpaBoBux (GopM IOPUIMYHUX OCI0 caMe TOBApUCTBA 3
oOMexxeHnoro  BignmoBiganpHICTIO (TOB) BHCTYMaTh JOMIHYIOYOI MOJCILIIO
opraHizanii Oi3Hecy Ha TepuTOopii Hamioi aepkaBu. IIpoTsAroM ocTaHHIX POKIB
yuacHuku TOB HeomHopa3oBo (QikcyBaid ICTOTHUH Je(pIIUT HOPMATUBHUX
THCTPYMEHTIB, 3JaTHUX 3a0e3MeunTH 30UIbIIeHHS (pIHAHCOBOI 0a3u TOBapHCTBA, HE
3aQUilaloud MpU LbOMY apXITEKTypy pPO3MOALTY KOPHOPAaTUBHHMX IIPaB MK HOro
yiieHamMu. HacnikoM Takoro peryisiTOpHOrO BaKyyMmy CTajlO NMEPEMIIICHHS YUMatol
KUIBKOCTI 1HBECTUIIIMHUX Omeparlii, mepeayciM BEHUYYpHOT'O XapaKTepy, Y IJIOMUHY
1HO3EMHHUX TMPABOIMOPSAJKIB, IO CYTTEBO CKOPOYYBajO MPHUILUIUB KamiTaly o
BITUM3HSIHOT €eKOHOMIKH [1].

VYxBaneHHs napiaaMmenToM y aunHi 2025 poky 3akony Ne 4564-1X o3HameHyBaJo
SAKICHUU TIPOrpec Yy HOPMaTUBHOMY PETyJIIOBaHHI MaiitHOBOi ocHOBH TOB. [lum aktom
oyso moaudikoBano cratTio 12 3akony Ykpainu «IIpo ToBapucTBa 3 0OMEXKEHOI0 Ta
JI0JTATKOBOIO BIIMOBITABHICTIO» TUISXOM BKJIIOYEHHS JIBOX HOBUX YaCTHH CTaTTi
(ueTBepTOi Ta M'ATOT), KOTP1 3aKPIMUIIH JIETAIbHY KOHCTPYKIIIIO 10JJaTKOBOTO KaIliTaly
SK aBTOHOMHOTO €JIEMEHTa BJIACHUX (DIHAHCOBUX PECYpCIB  TOBApHUCTBA.
HoBoBBenenHns HaOpano OpuUAUYHOI CWiM 3 KiHIs ceprHs 2025 poky i Binromi
J03BOJIsIE (PIKCYBATH Yy CTATyTl MPaBO YYACHUKIB aKyMYJIIOBaTH MaWHOBI BKJIaJCHHS
103a MEKaMU CTaTyTHOTO KalliTaiy, 30epiratoud He3MIHHUMHU HOMIHAJIbHY BapTiCTh
YacTOK Ta 3araJibHUi 00CST 3apeecTpOBAaHOrO CTATYTHOTO Kamitany [2].

AHani3 MOTHUBIB, BUKJIQJCHUX y CYNPOBIAHUX Marepianax [0 BiAMOBIAHOTO
3aKOHONPO€EKTY (peectp. Ne 13002), 3acBiguye, 10 PO3POOHUKH 1HII[IATHBU
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BIJIITOBXYBAJIMCH BiJl KOHKPETHOTO XPOHOJIOTIYHOTO PO3PUBY Yy IPABOBOMY MOJII.
Panime a63an gpyruii crarti 51 3akony «IIpo rocmnogapceki ToBapuCTBa» (HIKCyBaB
MOXJIMBICTh 3IMCHEHHS JOJATKOBUX BKJIAJEHb yYacCHUKAMH, SKI HE 3MIHIOBAJIU
pPO3Mip iX YaCTKW y cTaTyTHOMY Kamitaji. [Ticis 3amiHu 3a3Ha4€HOTO HOPMAaTHUBHO-
IIPaBOBOTO aKkTa Ha 3akoH Ykpainu «lIpo ToBapucTBa 3 0OMEXEHOIO Ta JOAATKOBOIO
BiAMoBiAanpHICTIO» y 2018 poii 1 HOpMa mepecrana MisTH, ajie ajbTepHATUBHU
paHile Ail0YMM HOpMaM Tak 1 He 3’gBuiacs. CaMe yCBITOMIIGHHS III€l HpoOieMu
CIIOHYKAJIO TIapJIaMEHTapiB JI0 BIPOBAKEHHS BIJIITOBITHUX 3aKOHOIaBUMX 3MiH [1].

V TosicHioBanbHi# 3anucii 10 3akoHonpoekTy Ne 13002 akiieHTyeThCs yBara Ha
HMIMPOKOMY MOIIMPEHH] aHAJOTIYHUX KOHCTPYKIIN y 3apyO1KHHUX MTPAaBOBUX CHCTEMaX.
Mnetbcss Tpo iHCTUTYT JONATKOBO CILUIAYEHOTO KAIiTady B aMEPHKAHCHKOMY
KOPIOPAaTUBHOMY TIpaBl (30KpeMa y 3aKOHOJABCTBI wTary JlemaBep), KOHUEMLIO
«share premium» y KaHaJChKiil Ta OPUTAHCHKIN MOJIETISAX KOPIIOPATUBHOTO MpaBa, a
TakoK mona10HI MexaHi3mMu y 3akoHojaBcTBl Kimpy, [lombmii Ta Cepbii. bpax
€KBIBAJICHTHOTO 1HCTPYMEHTY B YKPaiHCHKOMY IPaBOMOPAJIKY, 3@ OIIHKOI aBTOPIB
1HIIIaTUBH, 00 €KTUBHO CHPUYMHSAB BIATIK CTPYKTYpPYBaHHS yroa A0 OQIIOPHUX
IOPUCIUKININ, TO030aBsi0uM YKpaiHy SAK MPSMUAX IHBECTHINM, TaK 1 CYIyTHIX
BAJIIOTHUX HAJXOJKEHB [1].

Oxpemy AOCTITHUIBKY LIHHICTH CTAHOBUTH 3’ SICYBaHHS BIJTABY HOBOCTBOPEHOTO
IHCTUTYTY AoaarkoBoro Kamitany TOB Ha MexaHi3M BUILUIATH AUBIJICH/IIB y9aCHUKAM
ToBapuctBa. bazoBe mpaBuiio, 3akpimieHe y ctarTi 26 3akoHy VYkpainu «lIpo
TOBApPUCTBA 3 00MEKEHOIO Ta JJOJIATKOBOIO BiAMOBIATBHICTIO», BU3HAYAE, 1110 YACTHHA
YUCTOrO MNpUOYTKY, MpPU3HAUYEHA [JIsl PO3MOJIUTY, CHPSIMOBYETHCS Y4YaCHUKaM
TOBAapUCTBa BIAMNOBIAHO JI0 PO3MIPY IXHIX YacTOK y CTaTyTHOMY Kamitam [3].
OCKIUIbKM BKJIQJIGHHS 10 JOJATKOBOTO KamiTaly 3a CaMOl0 CBOEH OPUIANYHOIO
MPUPOJIOI0 HE 3MIHIOIOTh aH1 HOMIHAJIBHOI BAPTOCTI YaCTOK, aH1 iXHbOT'O BiZICOTKOBOTO
CHIBBITHOIIECHHS, BUHUKAE CUTYyallisl CTPYKTYpHOI acCHUMETpli: pealbHUN TpOIIOBUMN
BHECOK y4yacHUKa y (piHaHCOBe 3a0e3meueHHs AiSJIbHOCTI TOBAPUCTBA MOXKE KPATHO
MEepPEeBUIIYBaTH PO3MIp MOr0 4YacTKU Yy CTaTyTHOMY KalliTalli, TOJI SIK BUILJIATH
JVBIACHIB MPYB’sI3aH1 BUKJIIFOYHO JI0 PO3MIPY YaCTKH.

3a3HaueHnii AucOaIaHc 3aroCTPIOETHCS 32 YMOBHU HETPOIMOPIIIHHOTO XapakTepy
JIOAATKOBHX BHECKIB. I3 CyNpoBiIHMX MaTepiajiB A0 3aKOHOMPOEKTY BHUILIMBAE, IO
came HeTpONOpIIHHICTh € OJIHIEI0 3 KIIFOUOBUX MEpPEBAr 3alpolOHOBAHOTO MEXaHI3MY:
YY4aCHUKH MalOTh 3MOTY BHOCHTH Pi3HI 3a 00OCSTOM BKJIAJEHHS, HE JOTPUMYIOUYHCH
apu(pMETUIHOTO BITHOIIEHHS 10 HaNIeXHUX iM yacTok [1]. [Ipore y mutomuHi BUniiaTu
JMBIJICH/IIB LI€ TOPOKY€ KOH(IIKT IHTEPECIB: YUaCHUK, KOTpUi 3a0€311€4NB OCHOBHY
YaCTHHY JOJATKOBOTO (hiHAHCYBaHHS, (DaKTHYHO CyOCHUIy€E TOX1M IHIIUX YYaCHHKIB,
YUl TpPOIIOBMM BHECOK OYB 3HAYHO MEHIIMM. 3a BIJICYTHOCTI CHELIaJbHUX
JIOMOBJICHOCTEH 1€ 3/1aTHE BIJUISIKATH MOTEHLIAHUX 1HBECTOPIB BiJl BUKOPUCTAHHS
BKa3aHOTO KaHay (piHaHCYBaHHS.

3akoHOJaBelb NepeAdaunB THCTPYMEHT JUIsl TOM’SIKIIIEHHS OMUCAHO1 KOJi3ii,
Xxoya ¥ y nucno3utuBHid ¢opmi. YacTuHa n'ssta oHOBIIEHOI cTaTTi 12 BU3HAYaE, 110
KOHKPETHUM TMpPaBOBUM pEXUM MaillHa, aKyMyJIbOBAaHOTO SIK JOJATKOBHI KarliTal,
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oOcAr B3a€EMHHUX TpaB 1 3000B’s3aHb YUYACHUKIB, a TAKOX MOPSIOK yIPABIIHHS [IUMU
pecypcamMu MOXYTh (DIKCYBaTHUCS y CTaTyTi a00 KOpIopaTUBHOMY J10oroBopi [2]. BTiMm,
MOKJIaJaHHs BCHOTO TsTaps JeTali3allii Ha MPUBATHO-TIPABOBUI piBeHB 0€3 Oy Ib-IKUX
OpPIEHTUPIB y CaMOMy 3aKOHI CTBOPIOE PHU3HK HEMOBHOTO ab0 CynepedsiuBOro
JIOTOBIPHOTO PETYJIIOBAaHHS, OCOOJIMBO y TOBApPUCTBAX 13 BEJIUKOI KUIBKICTIO
YYaCHUKIB.

[lincymoByrouM, BapTO KOHCTATyBaTW, IO IMIUIEMEHTALisl 1HCTUTYTY
nogatkoBoro kamitanmy TOB 'y BITUM3HSIHE KOPIOpaTHMBHE 3aKOHOAABCTBO €
0€e3yMOBHO MPOTrPECUBHUM KPOKOM, SIKMIl HaOmmkye mnpaBoBuil pexxum TOB 1o
MDKHAPOJHUX CTaHIApTIB 1HBECTHUIIITHOTO peryioBaHHA. Pazom 13 TUM edeKThBHE
MpakTUYHEe PYHKIIOHYBaHHS [IbOTO MEXaHI13My MOTPeOy€ MOJATbIIOT0 HOPMATUBHOTO
JOOTPALIIOBaHHS, 30KpeMa B YaCTHHI 3aKPIIUICHHS MPaBUIl BIUTUBY J0JIaTKOBOTO
KamiTaay Ha PO3MOAUT JWBIJICHIIB, BCTAHOBJICHHS TMOPSAJAKY 3MCHIICHHS Ta
MOBEPHEHHSI BHECKIB YYaCHUMKaM, a TaKOX TapaHTid 3aXHUCTy MpaB THUX YYaCHUKIB
TOBApUCTBA, KOTPl 3AIMCHIOIOTh HEMPOIOPIINHO OUIbI BKIAJACHHS TMOPIBHIHO 3
IHITMMHU yYaCHUKaMHU.
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NOKA3YBAHHSA Y KPUMIHAJIBHOMY NNPOLECI:
CYYACHI IPOBJIEMU TEOPII TA IPAKTUKHU

Hepxarui Liis

3100yBay BUILIOT OCBITH OAKaIaBPCbKOTO PIBHS
Iaciunuk OJiekcanap

3100yBay BUIIIOI OCBITH 0aKajJaBpChKOTO PIBHS
JIucrwok Onexciu

3100yBay BUIIIOT OCBITH OAKaIaBPCHKOTO PIBHS
Yopuuit Biaaguciias

3100yBay BUIIIOT OCBITH OAKaTaBPCHKOTO PIBHS
bocenko L

3100yBad BUILOT OCBITH OaKalIaBpChKOTO PIBHS
Octposepxuii Bosiogumup

BUKJIaJa4

Kadenpa nporumuii kibep3104MHOCTI
XapKiBChKHUM HAI[IOHAJIbHUW YHIBEPCUTET BHYTPILIHIX CIpaB, YKpaiHa

VY cydacHux peanmisix TpaHcdopmallli MpaBoBOi CUCTeMH YKpaiHU OCOOJIHMBO1
aKTyaJbHOCTI HaOyBae npobsiemMarrka e(peKTUBHOI peasizallii JoKa3yBaHHS B Mexax
KpuMiHalbHOTO Tmporecy. Came 1ell I1HCTUTYT BHCTyNae (yHIaMEHTAIbHUM
€JIEMEHTOM KPUMIHAJIBLHOT'O MTPOBAIKEHHSI, OCKUIHKH BiJ SIKOCT1 JJOKa30BO1 ISUIBHOCTI1
0e3mocepeIHbO 3aJICKUTh TMOBHOTA BCTAHOBJICHHS 00 €KTUBHOI ICTHMHH, pIBEHb
3aXMIIECHOCTI MPaB 1 CBOOO/T JIFOJIMHHU, a TAKOXK MIPaBOBa OOTPYHTOBAHICTh 1 3aKOHHICTh
CyIOBHX akTiB. BogHouac aHaii3 cy4acHO! NMpaBO3aCTOCOBHOI MPAKTHUKU BKa3y€e Ha
ICHYBaHHS 3HAYHOTO MAacUBY MpoOJeM SK TEOPETUYHOrO, TaK 1 MPHUKIAIHOTO
CHpsIMYBaHHS, 10 TOTPEOYIOTh TIIMOOKOTO HAYKOBOTO AOCTIIKEHHS Ta PO3B’A3aHHS.

JlokazyBaHHS y KPUMIHAIBHOMY CYJAOYMHCTBI TPAIUIIIAHO IHTEPIPETYETHCS K
JISJIBHICTh YIIOBHOB)XKEHUX CYO’€KTIB, sKa CIIpSMOBaHA Ha IOCIITOBHE 30UpaHHS,
nepeBipKy Ta BCeOIYHY OLIHKY JO0Ka3iB 3aJis 3 SICYBaHHS BCiX OOCTaBMH BUMHEHOTO
MPaBOIOPYIICHHSA. BiAMOBITHO 10 YMHHOTO MPOIECYyalhbHOTO 3aKOHOJABCTBA, ITiJI
JIOKa3aMH CJiJ po3yMiTH (DaKTHUYHI AaHi, 37100yTI y YITKO BHU3HAYEHOMY 3aKOHOM
MOPSIZIKY, HA OCHOBI SIKUX CIITYHM, MPOKypop abo Cya MATBEPIKYIOTh YH
CIPOCTOBYIOTh HasiBHICTH (DaKTiB, IO MarOTh 3HA4YeHHs IS crpaBu. [Ipote, momnpu
HasBHY (OpMaabHy BH3HAYCHICTh IMX KATETOPi, y MPAKTUYHIA JisSIIBHOCTI
BUHUKAIOTh CYTTEBI PO30OLKHOCTI IOJ0 IHTEpHpeTaimii Ta O0e3mocepeaHboro
3aCTOCYBaHHS BIAMOBITHUX MPABOBUX HOPM.[1]

Opniero 3 HaWOUIBII TOCTPUX MPOOJIEM € IHCTUTYT JIOMYCTHMMOCTI JOKa3iB.
HenoTpuManHsi BCTaHOBJIEHOI MpolecyanbHOoi (OpMU MiJ Yac iX OTPUMAHHS HEPITKO
CTa€ MiJICTaBOIO JUISI BU3HAHHS JIOKA3IiB HEJOMYCTUMHMH, IO HIBEIIOE PE3yJIbTaTH
JIOCYZI0BOTO po3ciiayBanHs. CuTyallis YCKIaIHIOETHCS BIICYTHICTIO B CYIOBIM MPaKTHUIII
yHi()IKOBAHOTO MAXOY 10 BU3HAYCHHS CTYIEHSI ICTOTHOCTI MOPYIIEHB MPOIECYaTbHOTO
3aKOHY, IO MOPOJIKY€E CTaH MPABOBOI HEBU3HAYEHOCTI, 32 SKOTO aHAJIOTIUHI 32 CBOEIO
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MIPUPOJIOI0 TIOPYIIIEHHSI OTPUMYIOTh PI3HY OLIIHKY B cyAax. OcoOJMBO KPUTHUHUM 1€
MATaHHS € B KOHTEKCTI JIOKa31B, OTPUMAHUX IT1]] 4aC HETJIACHUX CJIITYUX PO3IIYKOBUX JIii,
7ie UIMOBIPHICTH OOMEXEHHSI TTPaB JFOMHU € HAHBUIIIOIO.

[HImMM# BaXTMBUN aCMEKT CTOCYEThCS HEOOXITHOCTI HOTPUMAHHS OajlaHCy MIX
3aBJIaHHSAMHU €(DEKTUBHOT'O KPUMIHAIBHOTO MEPECIiyBaHHS Ta IMIIEPATUBOM 3aXUCTY
npaB JIOAMHU. Y MNPaKTUYHIA ISTIBHOCTI TPAIUISIOTHCS BHUIAIKHU, KOJIU OpraHu
pO3CIiIyBaHHS, HaMararl4uch OIepaTuBHO cdopMyBaTU  JIOKa3oBy  0azy,
MPUITYCKAIOTHCSI TIOPYIICHb TpaB MiJO3PIOBAHMX, 30KpeMa IpaBa Ha MpodeciiiHy
npaBHUYY Jonomory. [le 3HaxoauTh BUSB y IPOBEICHHI MPOIECyaTbHUX 3aX0/iB 03
HaJIeKHOTO 1H(GOPMYBaHHS aJIBOKaTa, 3A1MCHEHHI TICUXOJIOTIYHOTO THUCKY Ha CBIIKIB
a00 OTpUMaHH1 CBIJTYEHD 13 TIOPYIICHHSIM BCTAaHOBJICHUX PETJIaMEHTIB.[2]

CyTTeBMM BHKIMKOM [IJIsl Cy4acHOTO IMPOLIECY € TaKOoX MpOIeAypa OIIHKH
JI0Ka3iB. XodYa 3aKOHOJABCTBO 3aKPIIIIOE TPHHIIMIT BILILHOI OIIIHKK JOKa3iB 3a
BHYTpIIIHIM [EPEKOHAaHHSM CYy[AJll, Ha MpakTULl 1€ 1HOJI TpaHCHOpMyeTbCS Yy
HaaMIpHUN Cy0’€KTUBI3M. BiJCYTHICTh YITKO NE€TEPMIHOBAHWUX KPHUTEPIiB OI[IHKH
JIOCTOBIPHOCTI Ta JIOCTaTHOCTI MarepiajiiB CIpPaBU TMOJCKYAH CTa€ MPUIUHOIO
YXBJICHHS JlaMETPAIbHO TPOTUICKHUX CYIOBUX pillleHb. Y I1bOMY 3B’S3KY
aKTyali3yeThcsi moTpeda y BUpOOJICHHI €JMHUX CYJOBUX CTaHJAPTIB OIIHKHU JOKa3iB.

Oxkpemoi HayKOBOiI yBaru norpedye npoodiemMa BUKOPUCTAHHS MTOKa3aHb CBIJIKIB
K JpDKepena Joka3oBoi iHdopmarrii. Taki BiToMOCTI MOXKYTh OyTH HETOYHUMHU Yepe3
Cy0’€KTUBHICTh CHPUUHATTS MOJ1NA, €MOIIMHUN CTaH 0coOu a00 30BHIIIHIN THUCK.
Oxpim TOro, iCHy€ MOCTIMHUN PHU3UK HaJaHHS 3aBIIOMO HeEMpaBAMBUX naHuX. Lle
3YMOBIJIIOE€ HEOOX1IHICTh MOJEpHI3allii METOAIB TMEpeBIpKU MPaBIUBOCTI CBITYCHB,
30KpeMa 13 3aJlydeHHSM Cy4YaCHUX HAYKOBO-TEXHIYHMX JOCSITHEHb. Tak camo
HEO/JIHO3HAYHOIO0 € TPAKTUKA 3aCTOCYBaHHS €KCIEPTHUX BHUCHOBKIB, /1€ BUHHKAIOThH
MUTaHHS HIOJ0 PEAJbHOI HE3aJIEKHOCTI €KCHEPTIB Ta SKOCTI MPOBEIECHUX HHUMHU
gociikeHb. Yacto cyaum 0e3miCTaBHO HAAalOTh BHCHOBKAM  EKCHEPTHU3H
NPIOPUTETHY CUJTY, HE 3AIMCHIOIYM iXHBOT KPUTUYHOI MEPEBIPKU Y CYKYIHOCTI 3
THITMMH MaTepiajaMu MPOBAKEHHS. [3 ]

CyyacHi BUKIMKH JIOKa3yBaHHS TaKOXX HEPO3PUBHO IOB’S3aHI 31 CTPIMKUM
pO3BUTKOM 1HGopMaliitHuX TexHosorik. Iludposizalis CyTTeBO BIUIMBAaE Ha
apXITeKTypy KPUMIHAJIBLHOTO TIPOIECY, BUCYBalOUM BHMOTY YITKOTO TIPABOBOTO
pEryJIIOBaHHS €JIEKTPOHHUX JI0KAa31B, TaHUX 3 MOOUTHLHUX MPUCTPOIB Ta B1JICO3AIUCIB.
BincyTHiCTh KOHCOJNIOBAaHUX CTaHAAPTIB iX 300py Ta 30epiraHHs CTBOPIOE 3arpo3H
JUTSl TIpaB YYaCHUKIB MPOBa/KeHHs. He MeHI Baromoto nmpo0ieMoro € HeBUITpaBIaHe
3aTSATYBaHHS CTPOKIB PpO3CIIyBaHHS Ye€pe3 HEAOJIKM B oOpraHizaiii J0Ka30BOi
TISTTBHOCTI, TyOJIFOBaHHS i Ta HEJOCTATHIN piBeHb KBamidikaIlii OKpeMux cy0’ €KTiB,
[0 HETaTUBHO MTO3HAYAETHCS Ha 3arajbHik €()eKTUBHOCTI MPaBOCY . [4]

3anms MOMONIaHHST BKA3aHUX JECTPYKTUBHUX YMHHHKIB BOAYAETHCS JTOIUIBHUM
BIIPOBA/PKCHHSI KOMILUIEKCHOI CHCTeMH 3axoiiB. I[lepiioyeproBuM 3aBIaHHSM €
BJIOCKOHAJIEHHS MTPOLIECYaJIbHOI 0 3aKOHO/1aBCTBA B YaCTHHI KOHKPETU3allli CTaHJapTiB
JIOITyCTUMOCTI Ta OIIHKMA JI0Ka3iB. BaXJIWBUM KpPOKOM Ma€ CTaTH CHCTEMHE
MIBUILEHHA MPOo(eCiifHOro PiBHS MPAL[IBHUKIB IPABOOXOPOHHUX Ta CYIOBUX OPraHiB,
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a TaKOX MOCHJIEHHSI KOHTPOJIIO 32 JIOTPUMAHHSAM HUMHU IPOLECYaTbHOI YUCTOTH JiH.
Kpim Toro, crpareriunoro 3HaueHHs HaOyBae 1HTErpallisi IHHOBAI[IMHUX TEXHOJIOTIH y
MpoIleC JOKa3yBaHHs, IO CHPHUSATUME OO0 €KTUBI3AIlli PO3CIITyBaHHS 3a YMOBH
CYBOPOI'O JOTPUMAaHHs MPaB JIIOAUHU. TakuM YMHOM, JJOKa3yBaHHS Y KPUMIHAIIBHOMY
IpoLEeC] € CKIaTHUM (PEHOMEHOM, BUPILICHHS MPOOJIEM SKOTO MOXKIIMBE JIMIIE Yepes
30amaHCOBaHUM MIAX1JI, IO TMOEJHYE IHTEPECU MPABOCYJIS 3 HETIOXUTHUM 3aXHUCTOM
byHaaMEeHTaNbHUX CBO0OO 0COOU.

CnucoK BUKOPUCTAHUX JKepet
1. Jlo6otiko, JI. M., baruyk, O. A. (2021). Kpuminansauii iporiec: miapyvauk. [ctuHa.
2.  T'moswok, I. B. (2020). JonycTuMICTh J0Ka31B y KPUMIHAIHLHOMY MPOBAKCHHI:
OKpeMI acIeKTU CcynoBoi mpakTuku. HaykoBuit vacomuc HarioHansHO1 akajaemii
npokyparypu Ykpainu, 2(1), 45-58.
3.  Kyuunceka, O. II., bapannik, P. B. (2022). Jloka3yBaHHA y KpUMiHaJIbHOMY
MIPOBA/KEHHI: Teopis Ta mpakTuka. [Ipaso.
4. Bepxopauit Cyn VYkpainu. (2023). Ornsg cygoBoi mpaktuku KacariitHoro
KpUMIHAIBHOTO cyny y ckiaai BepxoBHoro Cyay MIOAO OLIHKH JOMYCTUMOCTI
JTOKa3iB. OdimiitHui cauT Cynosoi BIIAJU VYkpainu.
https://supreme.court.gov.ua/supreme/pro_sud/oglad/
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Modern logistics systems operate in the context of increasing requirements for
sustainable development, which necessitates achieving a balance between economic
efficiency, environmental protection, and social responsibility. In the transport sector,
managerial and research attention has traditionally been focused on improving the
efficiency of transportation processes, optimizing logistics operations, and reducing
the negative environmental impact of transport activities. However, the social
dimension of logistics systems remains comparatively less formalized and is often
insufficiently integrated into decision-making and management frameworks.

At the same time, the activities of carriers have a direct and multifaceted impact
on society. They influence road safety levels, determine the quality of working
conditions for transport personnel, affect the accessibility of transport services for
different population groups, and shape the overall quality of life within local
communities. Moreover, transport operations contribute to the development of
territories by affecting mobility, economic connectivity, and social inclusion. These
factors highlight that logistics systems are not purely economic or technical structures,
but also socially significant systems with a wide range of societal implications.

In this context, there is a growing need to reconsider the role of corporate social
responsibility (CSR) in the transport and logistics sector. CSR should be viewed not
only as a set of voluntary ethical practices, but as an integral component of logistics
management that enables the alignment of operational efficiency with social outcomes.
The integration of CSR principles into logistics systems contributes to improving
safety standards, enhancing labor conditions, increasing transparency, and supporting
sustainable territorial development. Therefore, social responsibility becomes an
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essential element of modern logistics management, reflecting the transition towards
more sustainable and socially oriented transport systems.

The aim of the study is to substantiate the role of social responsibility of carriers
in modern logistics systems and to identify the main directions of its implementation.
Within the study, attention is focused on the following aspects: analysis of the essence
of social responsibility in the transport sector; identification of its place within the ESG
framework; systematization of key directions of socially responsible activities of
carriers; outlining the role of digital technologies in enhancing the effectiveness of
implementing social initiatives in logistics.

Research results and discussion. The social responsibility of carriers is a
component of the social pillar of ESG, which determines the need for its integration
into the strategic management of logistics systems and encompasses a set of measures
aimed at minimizing the negative impact of transport activities on society and
improving the quality of life. Within the ESG framework, social responsibility
occupies a systemic position, as it links the outcomes of transport activities with their
impact on society. The social component (S) interacts with the environmental (E)
component, particularly through reducing the negative impact of transport on public
health, as well as with the governance (G) component, which involves the
implementation of safety policies, compliance with labor standards, and ensuring
transparency of carriers’ activities. Thus, social responsibility acts as an integrating
element of the ESG approach in transport logistics. This makes it possible to consider
social responsibility not only as an ethical principle, but also as a functional tool for
improving the efficiency and resilience of logistics systems.

The study identifies the main directions for implementing social responsibility in
logistics systems, which are systemic and interrelated:

1) ensuring road safety through the implementation of modern monitoring
systems, compliance control, and reduction of accident rates;

2) ensuring proper working conditions, including compliance with drivers’
working and rest schedules, reduction of occupational stress, and enhancement of
social protection;

3) improving accessibility of transport services for various population groups,
including persons with disabilities, in line with the principles of inclusive development;

4) minimizing negative impacts on local communities, including noise reduction,
air pollution mitigation, and decreasing transport load on urban environments.

These directions form the basis of socially oriented logistics management and
determine the key points of carriers’ influence on society.

In EU countries, the social responsibility of carriers is implemented at the industry
level, particularly through initiatives such as Responsible Trucking [1], aimed at
improving working conditions of drivers and ensuring compliance with social
standards. European logistics companies actively integrate CSR principles into their
operations. In particular, Girteka Logistics, UAB (Vilnius, Lithuania), one of the
largest transport and logistics companies in Europe with over 13,000 employees,
implements comprehensive driver support programs focused on improving working

105



Proceedings of the 8™ International Scientific and Practical Conference
ZD EUROPEAN OPEN "Global Directions in Scientific Research and Technological Development"
jF7 SCIENCE SPACE April 6-8, 2026, Valencia, Spain
I —— ]

conditions, ensuring compliance with working and rest regimes, and enhancing
transport safety. The company also pays considerable attention to ESG approaches,
regularly publishing non-financial reports [2] and integrating social indicators into
logistics management systems. This indicates a transition from fragmented social
initiatives to systemic CSR management in logistics companies and the formation of
unified approaches to assessing social responsibility in logistics activities.

In Ukraine, the social responsibility of logistics companies is increasingly
manifested through support for the population and the development of inclusive
infrastructure. A notable example is the activity of Nova Poshta [3], one of the leading
logistics operators, which implements principles of accessibility and social orientation
in its operations. In particular, the company develops a network of inclusive branches
adapted for persons with disabilities, ensures access to logistics services in remote and
frontline regions, and implements large-scale humanitarian aid delivery initiatives. The
social function of logistics has become especially significant under martial law, when
Nova Poshta provides transportation of humanitarian goods [4], supports volunteer
initiatives, and ensures continuity of logistics chains for both population and
businesses. Thus, social responsibility in Ukraine is implemented not only through
formalized ESG approaches but also through practical participation in addressing
socially significant challenges, which necessitates further institutionalization and
transition to a more systemic model of CSR in the transport sector.

Digital technologies play an important role in implementing these directions of
social responsibility, acting as tools for their practical implementation and control.
They enable the transition from a declarative to an instrumental level of CSR and create
opportunities for quantitative assessment of social effects of logistics activities. In
particular, GPS monitoring systems allow tracking compliance with drivers’ working
and rest schedules, thereby improving road safety. Big data analytics and intelligent
transport systems enable risk forecasting, route optimization, and reduction of
workload on personnel and infrastructure. In addition, digital solutions enhance
transparency of carriers’ activities, which is an important condition for compliance
with social standards. Thus, the digitalization of logistics processes creates a
foundation for the effective implementation of social responsibility and contributes to
the development of sustainable transport systems.

Conclusions. The social responsibility of carriers is an important element of
modern logistics systems and an integral part of the ESG approach. Its implementation
contributes to improving safety, working conditions, accessibility of transport services,
and reducing negative social impacts. Thus, social responsibility is transforming into a
strategic factor in the development of logistics systems. The integration of digital
technologies expands the possibilities for implementing socially responsible practices
and enhances the effectiveness of logistics management. Further research should focus
on developing methodological approaches to assessing the level of social responsibility
of carriers and its impact on sustainable development of transport systems.
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3100yBay BUILOT OCBITH OaKalnaBpChKOTO PIBHS

CroemaneHicTh 073 — MeHeKMEHT

Kadenpa MeHEeDKMEHTY Ta MAPKETHHTY

Jlep>kaBHUI YHIBEPCHUTET IHTEJIEKTYaIbHUX TEXHOJIOTIH 1 3B’ 3Ky
Ykpaina

Boennuii ctaH CcyTT€BO 3MIHIOE YMOBHM 3JIIMCHEHHSI 30BHIIIHHOCKOHOMIYHOT
JISUTBHOCTI, 30KpeMa eKCHOPTHHX omepalniii ToproBenbHUX (ipMm. HecTabOimpHICTBH
JIOTICTUYHUX MAapIIpyTiB, OOMEXKEHHsI JOCTyny J0 I1HQPACTPYKTypH, BaITIOTHI
KOJIMBAHHS, 3MIHH PETYJIATOPHOTO CEpEelOBUIINA Ta 3POCTAHHS MONITUYHUX PU3UKIB
dhopMyIOTh HOBY KOH(ITYpaIIito 3arpo3, Ki 0e31mocepeJHbO BILIMBAIOTh HA PE3yJIbTaTH
JTISTIBHOCT1 TIAOPUEMCTB. Y MHUX yMOBax €(QEKTHBHE YIPABIIHHSI E€KCIIOPTHUMHU
pU3MKaMU CTa€ HE JUIIe IHCTPYMEHTOM MiHiMi3alii BTpar, ane i BaKIMBOIO
nepeayMOBOIO 30€pexeHHs O3UIIIA Ha MIDKHAPOIHUX PUHKAX.

ExcrniopTHa AisIBHICT y TEPIOJI BOEHHOTO CTaHy CYNPOBOKYETHCS TOCUTH
PIZHOPIAHUMHU PU3UKAMHU, K1 HE 3aBXKIM MOXHA YITKO pOo3MExXyBaTH. YacTuHa 3 HUX
BUHUKAE 30BHI — 4Yepe3 IOJITUYHI pIIIeHHS, 3MiHy TIpaBWI TOPriBiai abo
HECTaOUTHHICTh TPAHCTIOPTHUX MApIIPYTIB, SIKI M€ BUOPA MpaIfoBaiu 03 0COOMBUX
npo6sieM. ChOro/IH1 CUTYaIlisI MOKE 3MIHUTHCS OYKBaJIbHO 3a KiJbKa JHIB, 1 T€, IO
3/1aBajoCs HaJIMHUM KaHAJIOM, palTOM IepecTae BUKOHYBaTU CBOKO (yHKIII0. [0
LBOT'0 JJOJAETHCS 1€ i IeBHA Henepe10auyBaHICTh PEryJISTOPHOTO CEPEIOBHILA, KOIH
HOB1 BUMOTH a00 OOMEXKEHHS 3’SIBJISIOTHCSI JIOCHUTh IIBHUJIKO 1 HE 3aBXIHU Opa3y
3pO3yMLJIO, K 10 HUX aalTyBaTHUCS.

Bognowac 3HayHa dYacTMHA TPYAHOIIIB (OPMYETHCS BCEPEAUHI CaMUX
HiAMPUEMCTB, Xoua II€ He 3aBXAM ojapa3y momiTHo. DiHaHCOBI pecypcu MOXKYTb
CKOPOYYBaTHUCS, MAPTHEPH — BTPAYaTH MJIATOCIIPOMOKHICTh, @ BAKOHAHHS KOHTPAKTIB
1HKOJIM YCKJIQJIHIOEThCS HABITh uepe3 JApiOH1 3001, sIKI paHille HE Mald KPUTHYHOIO
3HaueHHA. byBae, 110 mianpueMcTBO OpMaTbHO TOTOBE BUKOHATH CBOT 3000B’ I3aHHS,
ajie OKpeMi eJIEMEHTHU MPOIECY «IPOCITAI0ThY, 1 11€ BIJIMBAE HA 3arAJIbHUHN pe3yibTarT.
Y TakuxX ymMOBax BHYTPILIHS CTIMKICTh MOYMHAE BIAITpaBaTH HE MEHIIY pPOJib, HIK
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30BHIIIHI (DakTOpH, X04a 3a3BUYAl MPO 1€ 3aMHUCIIOIOTHCS BXKE B Mpolieci podoTu, a
HE Ha eTarnl IJIaHyBaHHS.

VYnpaBniHHS €KCHOPTHUMH PU3UKAMU Tiepeadavyae CUCTEMHHNA MiIXi, M0 BKIIOYAEe
iX 1meHTriKalliro, OliHKY, BUOIp METOIIB BIUTUBY Ta MOCTIMHUN MOHITOpUHT [1].

OcoOMMBICTIO THOTO MPOIECY B YMOBAaX BOEHHOTO CTaHy € HEOOXiTHICTH
IIBUJIKOTO MPUAHSATTS PIllIEHh Ta TOTOBHICTH JIO iX KOPUT'YBAHHS BIATOBIIHO JI0 3MiH
cutyarii. Lle BuMarae BiJ miANprueMCcTBA THYYKOI OpTraHi3alli yIpaBJiHHsA Ta BUCOKOTO
piBHS 1H(GOPMAIIITHOTO 3a0€3MeUeHHS.

Konu mianpuemMcTBO 3aHAATO IOBrO MpaIftoe 3 KUIbKOMa 3BUYHUMH PUHKAMHU, 11€
CTBOPIOE BIAUYTTSI CTAOUIBHOCTI, SIKE HACIpaBAl MOXe OyTH JOBONI KPUXKUM. Y
Mepiogu HEeCTaOUTBLHOCTI Taka 3aJeKHICTh MOYMHAE TPOSBIATHCS OCOOJHMBO PI3KO:
OyIb-siKi 3MIHM B OKpeMidl KpaiHi ab0o y BiIHOCHHAax 13 KOHKPETHMMHU IMapTHEPAMHU
0Jlpa3y BIUIMBAIOTH Ha OOCSTH €KCIOPTYy. TOMy MOCTYHOBO 3’SBISE€THCA MPArHeHHS
pO3IIKpPIOBATH Treorpadito MpojaxiB, HaBITh SKIIO 1€ MOB’SI3aHO 3 JI0JATKOBUMU
BUTpATaMU Ta TIEBHOIO HEBU3HAYEHICTIO HA MTOYaTKOBOMY €TaIll.

Ha npakTuili 1ie He 3aB»KIU BUTIIAIAE SIK IIBUAKE OCBOEHHSI HOBUX PUHKIB. YacTo
npolec BiAOyBa€eThCS JOCUTh 00EPEkKHO: MiAMPHUEMCTBA MPOOYIOTh HEBEIUKI MapTii,
BUBYAIOTh BHMOTH, aJalTyIOTh IPOJYKI[IIO, 1HOAI CTUKAIOTHCA 3 HECHOJIBAaHHUMHU
0ap’epamu. byBae i Tak, 1110 HOBHI1 HalIPSIMOK HE BUIIPABJOBY€ OUIKyBaHb, aJIe HABITh
y TaKOMY BHITQJIKy 3 SBIISIETCS IOCBIJ, SIKHH MOKHA BUKOpucTaTu Aaini. [locTymnoso
dbopMyeThCsl OUTBIT pO3raly’keHa CTPYKTypa 30yTy, J€ PU3UKUA PO3MOAUISIIOTHCS MK
pI3HUMU HaNpsSMKaMH, 1 11 Ja€ NEeBHY CTIHKICTh, X04a IMOBHICTIO iX HE yCYBae.

[lepen y3araibHEHHSIM OCHOBHUX PU3UKIB JOIUILHO CUCTEMATH3yBaTH iX BUAM Ta
MOJIMBI 3aX0JI1 pearyBaHHs (Tabm. 1).

Tabauus 1 — OcCHOBHI BUAM EKCIOPTHUX PHU3UKIB TOProBeibHOI GipMH Ta crmocodbu ix
MIHIMI3aI]

Bun pusuky [IposiB 3axoau ynpasJliHHS
[TomiTnanamit OOMexeHHsT eKCTIOPTY, CaHKITii JuBepcudikaliis puHKiB, aHATI3
30BHIIIHBOTO CEPEIOBHIIA
JlorictuyHuii | 3aTPUMKH IMOCTABOK, MOPYIIEHHS | BuUKopHcTaHHS anbTepHATUBHUX NUISAXIB,
MapIIpyTiB CTpaxyBaHHsI
BamotHuit KonnBaHHS BalIOTHUX KypCiB XemKyBaHHs, BAKOPUCTAHHS CTa0lUIBHUX
BaJIIOT
Kowmepuiiinmii | HeBukoHaHHs 3000B’s13aHb [epeBipka mapTHEpiB, CTpaxyBaHHS PU3HKIB
KOHTpareHTaMu
®i"aHcoBui | 3HMKEHHS JIKBITHOCTI [InanyBaHHS I'POILIOBUX MTOTOKIB, CTBOPEHHS
1 IPUEMCTBA pe3epBiB
Perynstopuuit | 3MiHM MUTHUX Ta IOJATKOBUX [TocTiiiHKMiI MOHITOPUHT 3aKOHO/IaBCTBA
paBUII

HaBenena taOnuist neMoHCTpye, 110 €(QEKTUBHE YIPABIiHHSA EKCIIOPTHUMHU
pU3UKaMH TTOTPeOYy€e 3aCTOCYBAHHS PI3HOMAHITHUX 1HCTPYMEHTIB, SIKI OXOILTIOIOTH SIK
(h1HAHCOBI, TAaK 1 OpraHi3ailiiiHi acTeKTH IIsUIbHOCTI MianpueMcTBa. BaxkauBo, mo6 11
THCTPYMEHTH BUKOPHUCTOBYBAJIMCS KOMILJIEKCHO, a HE 130JIbOBAHO.
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CyTTeBy pojib Yy 3HWKEHHI PHU3HMKIB BIJIIrpa€ BUKOPUCTAHHSA CTPaXOBHUX
MexaHi3MiB. CTpaxyBaHHSI €KCIOPTHUX KPEIUTIB, TPAHCIIOPTHUX PU3MKIB Ta IHIIUX
aCTMEeKTIB 30BHINTHLOCKOHOMIYHOI MisUTBHOCTI JO3BOJISIE YaCTKOBO KOMIIEHCYBATH
MOXHMBI  BTpaTu [2]. BomgHouac BuUOIp CTpaxoBUX IHCTPYMEHTIB TTIOBHHEH
3MIACHIOBATHCA 3 YpaxXyBaHHSAM creuuiku TiSUTbHOCTI MIANPHEMCTBA Ta yMOB
KOHKPETHUX KOHTPAKTIB.

Oxkpemuii nact poOOTH, SKUH YacTO HEIOOLIHIOITh, CTOCY€EThCS JOTOBIPHUX
BIIHOCHMH. Y CTaOUTbHI Tmepioan OaraTo MOMEHTIB MOXYTh 3aJHUIIATHCS «3a
3aMOBYYBaHHSIM», aJle¢ B YMOBaX HECTaOUIBLHOCTI Taki pedi MIBUAKO Jal0Th Mpo cede
3HaTu. TOMy MiIOPHEMCTBA MOCTYMNOBO MOYMHAIOTH OUIBII YBa)KHO MPOIUCYBAaTH
YMOBHU KOHTPAKTIB, 1HO/I1 HaBITh 13 IEBHUM 3a1acoM 00€peKHOCTI. 3BEPTAETHCS yBara
Ha JeTajll — CTPOKH IMOCTaBOK, MOPSAJOK PO3PAXyHKIB, PO3IMOALI BIAMNOBIIAIBHOCTI,
X0y4a Ie KUTbKa POKIB TOMY YacTHHA IMX ITYHKTIB MOIJIa BUTJISAATH (POPMATIbHICTIO.
BukopucTanHs MIXHApOJHUX MPaBWIJI TOPTiBII TaKok HaOyBae OUIbLI MPAKTUYHOTO
3MiCTy, 0O J03BOJISiE YHHKAaTH HEMOPO3yMiHb, fKI B CKJIQJHHUX YMOBAaX MOXYTb
MIePEepPOCTH y CEprO3H1 TPOOIESMH.

[TapanenbHO 3pocTae 3Ha4YeHHs iHQOpMAIlil, MPUIOMY HE JHUIIE K (OHY A
MPUIHATTS pillIeHb, a K OJHOTO 3 KIIOYOBUX pecypciB. JlaHl mpo puUHKH, 3MIHU Y
pPEryJIIOBaHHI, CHUTyalll0 3 TMEpPEBE3EHHSAMU YU (PIHAHCOBUMHU 1HCTPYMEHTAMHU
MOYMHAIOThH BIUIMBATH Ha JIii MiAMPUEMCTBA Maike B peadbHOMY 4aci. BomHouac He
3aBK/IM JIETKO BIIOKPEMUTH JI1MCHO BAXKIIUMBY 1HPOPMAILIIO BiJl IPYTrOpsIHO1, OCOOIMBO
KOJIH 11 00csAT MOCTIHHO 3pocTae. YacTo JOBOAUTHCS AISITH B yMOBaX MEBHOI HETIOBHOTH
JaHUX, CIIUPAIOYUCh Ha 3arajbHy KapTUHY Ta JOCBII.

VY nigcyMKy ynpaBiiHHS €KCIIOPTHUMU PU3UKAMU BUTJISIA€ SIK OaraTopiBHEBUI
IPOLEC, JI€ MOEAHYIOTHCS Pi3HI MIJXOAHU — B1Jl PO3IIMPEHHS PUHKIB 10 BUKOPUCTAHHS
(dbiHaHCOBHMX IHCTPYMEHTIB 1 BIIOCKOHAJICHHS JOTOBIpHOI MpakTHKU. He Bci 11i 3axoau
JA0Th MIBUAKHUA €QeKT, AedKl 3 HUX MPaLoI0Th JIMIIE 3 YacoM, aje pa3oM BOHU
CTBOPIOIOTH OUIBIII CTIMKY MOJIEb MisIbHOCTI. [linnpueMcTBa HaMararoThCs HE JTUIIE
3MEHIIUTH PHU3UKW, @ W HABUYUTUCS JXKUTH B YMOBaxX IX MOCTIHHOI MpPUCYTHOCTI,
MOCTYTIOBO M1TAIITOBYIOYM CBOT PillIEHHS 1]l 3MIHHE CEPEIOBUIIIE.

PasoM i3 TuM, B yMOBax BO€HHOTO CTaHy OCOOJHMBOTO 3HaueHHs HaOyBae
(dbopMyBaHHS MPOAKTUBHOI CUCTEMU YIIPABIIHHS PU3UKAMHU, SIKa OPIEHTOBAHA HE JIUIIIE
Ha pearyBaHHS, a i Ha TOMepeKEHHsT MOXINBUX 3arpo3. Lle nepenbauae perymnsphe
IPOBEJCHHS PU3MK-AyTUTY, BUSBICHHS «CJIa0KUX MICIb» Y 30BHIIIHBOCKOHOMIUHIN
TISTTBHOCTI Ta PO3pOOJIEHHS MPEBEHTUBHUX 3axofiB. [linmpuemMcTBa, SIKi CUCTEMHO
MIJIXOASTh 10 OL[IHKK PU3MKIB, MAIOTh 3MOTY 3aBUYaCHO aJanTyBaTU CBOIO JISJIbHICTh
JI0 3MIH CEpEIOBHINA Ta YHUKATH KPUTUYHUX BTPAT.

BaxxnuBuM 1HCTPYMEHTOM MiABUIIEHHS CTIMKOCTI €KCHOPTHOI MISUIBHOCTI €
nOrHOJIEHHS aHAMITUYHOI pOoOOTH 1100 BHOOPY 1HO3EMHHUX MapTHEPIB. Y CydacHUX
YyMOBax HEJIOCTaTHhO OpIEHTYBATHCS JIMIIE Ha KOMEpIIHHI Tpormo3ullii abdo
nonepenHid goceig cmiBnpani. HeoOxigHO 311MCHIOBATH KOMILUIEKCHY MEPEBIPKY
KOHTPAreHTiB, BKJIFOYAIOYH OIIHKY iX ()JIHAHCOBOTO CTaHy, AUIOBOI peryTarlii, icTopii
BUKOHAHHS KOHTPAKTIB Ta HASIBHOCT1 MOXKJIMBUX MPABOBUX OOMeKeHb. Takuil miaxiz
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J03BOJIIE CYTTEBO 3HU3UTH KOMEPIIMHI PU3MKA Ta MiABUINUTA HAJIIHHICTh
30BHINTHbOCKOHOMIYHHX OIepallii.

Oxpemoi yBaru moTpeOye YIpPaBIIHHS BATIOTHUMH PU3MKaMH, SIKI B yMOBax
HecTabUIbHOCT1 (DIHAHCOBUX PHUHKIB MOXYTh MaTH 3HAYHUN BIUIMB Ha pe3yJibTaTH
TSITTEHOCTI TiAMPUEMCTBA.

[Tin BaNIOTHUM PHU3ZUKOM PO3YMIIOTh MOTOYHUN a00 MOTEHIIWHUN PUUK IS
JIOXOIB 1 KaIiTally 4epe3 HECTIPUSATINBI KOJUMBAHHS KYypCIiB IHO3EMHUX BAIIOT [3].

diHaHCOBa CKJIaJIOBa E€KCIIOPTHOI MisUIBHOCTI OCTAHHIM YacOM BITYyBa€ThCS
0CO0OIMBO rocTpo, 1 KONMBaHHS BaJIOTHOTO KYypCy IHKOJHM BIUIMBAIOTh HAaBIThH
CWJIBHIIIIE, HIK JIOTICTUYHI TpyAHOIIl. TOMY MANMprueEMCTBA TOYNHAIOTH 3BEPTATHCS JI0
THCTPYMEHTIB Xe[KyBaHHS a00 HaMararoThCsl Y3TO/[KyBaTH BaJTIOTY KOHTPAKTIB OUIBII
o0epexkHO, HDK paHilie. BUKOpUCTaHHS BAJIIOTHUX 3aCTEPEXKEHb TEX MOCTYIOBO
BXOJIUThH Y MPAKTUKY, XO4a HE 3aBXK/IU 1€ BUTIISJIA€ TIPOCTO y meperoBopax. Bognoyac
Takl pillIeHHS HE € OEe3KOIITOBHMMH, 1 IHKOJM BHUTpPAaTH Ha iX 3aCTOCYBaHHS
BUKJIMKAIOTh CYMHIBH, OCOOJIMBO KOJIM CHUTYyaIlisi 3MIHIOETbCS HE TaK PI3KO, SK
OYIKyBaJIOCs.

[TapanenbHO MOCHIIOETHCS 3HAYCHHS MApPTHEPCHKUX BITHOCHH, MPUYOMY HE
umie K (GOopMaTbHOTO €JIEMEHTY CHiBIpalli. Y HecTaOUTbHUX YMOBax Ha MepIIni
IJIaH BUXOJUTH TMepe0auyBaHICTh i KOHTPAreHTIB, HABITh AKIIO 1€ O3HAYAE MEBHI
KOMITPOMICH Yy BapTOCTI Y¥ yMOBax. JIOBroCTpOKOBI 3B’ 3KH TOYMHAIOTH CIIPUHAMATHUCS
K CBOEPIAHUH pecypc, IKUi (OpMY€ETHCS MMOCTYIIOBO 1 HE 3aBXK]IM MOMITHO. BoiHOUac
HiAMPUEMCTBA HAMararoThCsl HE «IPUB’A3YBATUCS» 3aHAATO KOPCTKO 1O OJHOTO
napTHepa, 3ajJUIIaloy MPOCTIP JUIsl MAHEBPY, 110 1HOJI CTBOPIOE MEBHY BHYTPIIIHIO
HaIpyry MK CTaOLIBHICTIO Ta THYYKICTIO.

OkpeMo MpOSBISETHCS BIUIMB IUGPOBUX PIllIEHb, XO0Ya IX BIPOBAKEHHS HE
3aBXIU MPOXOJIUTh PIBHOMIPHO. CHCTEMH MOHITOPUHTY KOHTPAKTIB, BIICTEKEHHS
nocTaBoK a00 aHamizy (PIHAHCOBUX MOTOKIB JO3BOJISIIOTH Kpalle OaduTH 3arajbHy
KapTHHY, ajie¢ 1HKOJU BHUHHMKA€E BIMUYTTs, 110 1HQOpMAIlis BUIMEpPEKAE 3IaTHICTD 1l
MOBHICTIO OCMHUCIUTH. Pa3oMm 13 TUM Takl 1HCTPYMEHTH JOMOMAararTh 3MEHIIUTH
KUTbKICTh TOMHJIOK 1 CKOPOTUTH Yac Ha 00pOOKY JTaHWX, [0 B yMOBaX MOCTIMHUX 3MiH
Ma€ MPAKTUYHE 3HAYEHHS. Y pe3yibTaTi Hu¢poBi3alis MOCTYIOBO CTa€ HE OKPEMUM
HaIpsMoM, a 3BUYAIHOI0 YACTUHOIO MOBCSAKIACHHOT pOOOTH.

HeoOximHo TakoX BpaxoByBaTH, IO €(QEKTHUBHICTh YMNPABIIHHA PHU3UKAMU
3HAYHOIO MIPOI0 3aJIEKHUTh B OpraHizaliiHoi CTPYKTypu HiampuemcTBa. YiTKuii
PO3IIOII BiMOBITAIBHOCTI, HASBHICTh CHEIIaIi30BAaHUX MIAPO3LIiB a00 GyHKIIIH 3
YOPaBIIHHS PU3MKAMH, a TaKOXX HAJIAroJ)KeHa CUCTEMa BHYTPIIIHBOI KOMYHIKAIil
3a0e3MeuyloTh CBOE€YACHE BUSBIIECHHS MPOOJIEM 1 ONepaTUBHE pearyBaHHs Ha HUX. Y
IPOTUJICKHOMY BHUNAAKY HABITh HAsBHICTb CYyYaCHHUX IHCTPYMEHTIB HE TapaHTY€
JOCATHEHHS Oa)KaHUX PE3yJIbTaTIB.

®diHaHCOBa CTIMKICTh Yy TaKMX YMOBaX MOCTYHOBO CTAa€ HE MPOCTO MOKA3HHUKOM
e(eKTUBHOCTI, a CBOEPIAHUM 3amacoM MimHocTi. IligmpuemMcTBa HamararoThbCs
dbopmyBaTH pe3epBU, 1HKOIM O€3 UITKOI CHCTEMH, aje HaBiTh HEBENHKI (hIHAHCOBI
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IOYIIKK» JIONMOMAararoTh NMEPEeKUBATH 3aTPUMKH 4Yd HerepefdadeHi BUTpatu 0e3
PI3KUX KPOKIB.

Jlxkepena (QiHAHCYBaHHS TaKOX JUBEPCU(DIKYIOTHCA, XO04Ya HEPIBHOMIPHO.
Komnanii moeHyOTh pi3HI BapiaHTH — BiJ 0aHKIBCHBKUX PECypCiB JI0 BHYTPIIIHIX
KOIITIB, 3MEHIITYIOUH 3aJICKHICTh BiJ] OTHOTO JKepena. OHOYaCHO 3pOCTa€E yBara Jio
YIPaBJIIHHS TPOIIOBUMH IMOTOKAMHU, IO TOTPEOY€E MOCTIHHOTO KOHTPOJTIO.

VY mijicyMKy mocTyrnoBo (pOpMyeThes JI0Bipa MapTHEPIB. 3JaTHICThL BUKOHYBAaTH
3000B’sI3aHHS HaBITh Yy CKJIAJHAX yMOBaX 3MIITHIOE TO3MIlT MiAMPUEMCTBA, 1 IS
penyTailisi 3 4acoM IMOYMHA€E BIAINPAaBaTH HE MEHUIY pojib, HIK OKpemi (hiHAHCOBI
MOKA3HUKH.

TakuM YWMHOM, Yy CyYacHMX YyMOBaxX YIpaBIiHHS EKCIIOPTHUMHU pPHU3UKAMU
BUXOJIMTh 32 MEXI OKPEMHUX 3aXOIB 1 MEPETBOPIOETHCA HA KOMIUJIEKCHY CHUCTEMY,
iHTerpoBaHy B 3arajbHy MOJE/b YIPABIiHHS MiANpHeMCTBOM. Moro eheKTHBHICTH
BU3HAYAETHCS 3JIaTHICTIO TOE€JHYBAaTH aHAJITUYHI, OpraHizaumiiiHi Ta (iHAHCOBI
THCTPYMEHTH, 3a0€31euyBaTH THYUYKICTh IPUIHSATTS PIIIICHb 1 MBUJIKICTh PearyBaHHS
Ha 3MIHU. Y pe3yJbTari MANPUEMCTBO OTPUMYE HE JIMIIE MOXKJIMBICTh MIHIMI3yBaTH
HEraTHBHI HACIIJIKHM 30BHIIIHIX BILUTUBIB, aje i (opMye nepeayMOBHU AJisi CTAOLIEHOTO
PO3BUTKY HABITh Y CKJIAJIHUX YMOBAaX BOEHHOT'O CTaHY.

CnucoK BUKOPHCTAHHUX JAKepet
1. MeHemKMEHT 30BHIITHBOCKOHOMIYHOI Ta IHHOBAILIMHOI MisSUIBHOCTI  (JIJIA
marictpiB) / 3a pen. [llamosan C.C., 3aiitig M. A. Kuis: ®enike, 2009. 588 c.
2.  30BHINIHHLOCKOHOMIYHA MiSUTBHICTh TMIANPUEMCTB: HaBY. TOCI0. 6-T€ BHII.
nepepo0. Ta jomn. /3a pen. Kozaka FO.I'., Cykau O.0., bypnauenko /.M. Kuis: «I{entp
yu00Boi sitepatypu», 2020. 268 c.
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BTOPHHHA AMITYTALIS TP TPABMAX KIHHIBOK 3
YHIKOKEHHAM APTEPIN

dap3ysiaes Higxxar HatikoBuu

OYHUM acIipaHT Kareapu Xipyprii Ne2

I'onuapos Anapiit CepriioBuu

ACUCTEHT

Kadenpa xipyprii Ne2

I'epacumenko Hazap BagumoBuu

3100yBay BHIOi OcBITH Tpynu Ne 1-24-002 (rpyna)
XapKiBChbKUM HAI[IOHATLHUM MEIUYHUIN YHIBEPCUTET
M. XapkiB, YKpaiHa

Beryn. CyuacHa crpateris JTiKyBaHHS 00MOBOI CyTMHHOI TpaBMH 0a3yeThCsl Ha
MPIOPUTETHOCTI MPSAMOI peBacKyisipu3ailii. [cTopuuHa peTpocneKkTuBa AEMOHCTPYE
CYTTEBY €BOJIIOLIIIO XIPYPriYHUX MIAXOAIB: BiJ JOMIHYIOYOI JIIraTypu apTepiil y nepioa
ITepmioi cBiTOBOi BiHHM /10 aKTUBHOTO BIIPOBA/KCHHS BEHO3HOI TUIACTHKHM ITi/I 4Yac
B’etnamcbkoro  koHdumikty.  [lompum  TeXHONOriYHMI ~ Mporpec,  piBEHb
MICTSOTEPAITHIX TPOMOOTUYHUX YCKIQJHEHb TPUBAIHMI Yac 3aJUIIABCs 3HAYHUM,
3YMOBJIIOIOUM HEOOXIAHICTh ammyTalii y 42,5% BuMaakiB Mpu HEBAATUX CIpodax
pexoHcTpykii. JlocBin omepariii B Ipaky Ta AdranicraHi 3acBiYMB 3HWKCHHS
YacTOTU BTOPUHHUX ammyTanii g0 piBHs 4,3-13,0%, mo cramo pe3yiabTaToMm
BJIOCKOHAJICHHS] METO/IIB CYJJUHHOTO IIIBA.

[Ipore moBHOMacmITaOHa BiifHAa B YKpaiHi BUCYBa€ HOBI BUKJIUKHU, MOB’s3aH1 3
TOTAJIBHUM 3aCTOCYBaHHSIM O€3MUIOTHUX CHCTEM Ta KPUTHUYHUM MOJOBXECHHSIM
eBakyariifHoro nuisixy (monanm 6 romuH). lle Tpanchopmye TypHikeT i3 3aco0y
MOPSITYHKY B YUHHUK PO3BUTKY CUCTEMHOTO 11IeMidyHO-pernepdy31iHOTr0 CHHIPOMY Ta
raurpeHu. Oco0nMBoOi akTyanbHOCTI HaOyBae nudepeHiiaisi KpUTUYHUX TeMoparii
BiJl HE3arpo3JMBUX CTaHIB, JI€ HEJOIIbHA OKI0311 KPOBOTOKY MPHU3BOJAUTH [0
ATPOTE€HHOI BTPATH KIHIIBOK. ONTUMI3alisl TPOTOKOIIB JOTOCHITAIbHOI KOHBEPCIi Ta
BIIPOBADKCHHST TakTUKH «second look» € KIIOYOBUMH HampsIMKaMy 3HIDKCHHS
YaCTOTHU BTOPUHHUX aMITyTalliid y Cy4aCHUX YMOBAaX.

Hins podoTH. AOCHIIUTH OCHOBHI NMPUYMHU Ta (PAKTOPH PHU3UKY BTOPUHHUX
aMITyTalii mpu 00HOBUX MOPAHEHHSX CYAWH KIHIIIBOK JJIsI BAOCKOHAJCHHS TaKTUKHU
XIpypriyHoro 30epexeHHs KiHI[IBOK B yMOBaX TPUBAJIO] €BaKyallii.

Marepianu Ta MeToau. Meromooris JOCHKEHHS Oa3yBaiacs Ha
KOMIUICKCHOMY PETPOCIHEKTUBHOMY aHalli31 CBITOBOT'O JOCBIAY JiKyBaHHs OOHOBOI
CYIUHHOI TPaBMH Ta CUCTEMAaTH3allii KJIHIYHUX TaHUX, OTPUMAHHUX IIi]] Yac Cy4acHOTO
eTamy pOoCIiChKO-yKpaiHChKOi BiiiHU. J[kepenbHy 0a3y poOOTH CKIald Pe3ysbTaTu
NpOQUIBHUX JOCIIKEHbB, IO OXOIUIIOIOTh JOCBI HAIaHHS JOIIOMOT'H B KOH(IIIKTaX y
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B’ernami, Ipaky Ta Adranicrani, mpoinjaekcoBani y 6a3ax manux PubMed ta Scopus.
CratuctuuHa o0poOKa OTpUMaHUX JIaHMX 31MCHIOBAJIaCs METOJaMU OIMKHCOBOT
CTaTUCTUKUA 3 PO3PAaXyYHKOM BIJICOTKOBHX YaCTOT, MEJlaH Ta CEpPEeaHIX YacCOBUX
1HTEepBaJIIB BUHUKHEHHS TICISOTIepallifHIX YCKIaHEHb.

Pe3yabTaTu Ta 00roBOpeHHsi. Y KOHTEKCTI XipypriuHOTO JIIKyBaHHS 0OMOBUX
TpaBM BTOPHWHHA aMITyTallisl BU3HAYAETHCS K XIpypriuHe BTPYUYaHHS, [0 BUKOHYETHCS
nicast crnpoOu 30epe’keHHsI KIHLUIBKUA (TOOTO Micis MPOBEAEHHS PEKOHCTPYKTHUBHOI
CYIMHHOI omnepaiiii). BoHa mpUHIIMITIOBO BiIPI3HAETHCS BiJl IEPBUHHOI aMITyTaIlli, Ky
MpOBOAATh 0€3 cipo0 apTepialibHOI PEKOHCTPYKINii. 3a JaHUMHU PETPOCHEKTHUBHUX
aHalli31B CyJIMHHUX TMOpaHEHb HIDKHIX KIHIIBOK MiJ 4yac KOHQUIKTIB B Ipaky Ta
Adranicrani, yacTora BTOPUHHMX amnyTaiiil cranoBuina Big 4,3% npno 13,0%.
BoaHouac, 3rigHO 3 JOCBIIOM JIIKyBaHHs OOHOBOI XIPYpridHOi TpaBMH B YMOBax
MOBHOMAacIITaOHOI BiiiHM B YKpaiHi (3a gJaHUMU BiiiCbKOBO-MEAMYHOTO KJITHIYHOTO
IEHTpYy 3axiIHOrO0 pEerioHy), 3arajibHa 4YacTka amiyTamii ckiana 5,8%, 3 sgKux
nepBuHHI ctaHoBWM 4,3%, a BropuHHI — 1,5%. AHami3 KIiHIYHUX PE3yJbTATIB B
Cy4YacHil jiTepaTypi CBITUUTH, III0 PU3UK BUKOHAHHS aMITyTallil KIHI[IBKH 3aJICKUTh
MEePEBAXHO B MEXaHI3My TpaBMH, a HE BiI 0OOpaHOTO METONY BiTHOBJICHHS
KpoBOTOKY. Jlo KiIt04oBHX (DaKTOpPIB, IO 3yMOBIIOIOTH HEOOXIAHICTH BTOPHUHHOI
amnyTarlii, HaJeXuThb BHOyXOBa TpaBMa, TOMY LI0 BHOYXOBI MEXaHI3MU 3HAYHO
qacTillle MPU3BOMASTH JO HEBIIHOBHOTO CTaHY KIHIIIBKM Y€pe3 MACHBHE 3alTy4CHHS
VIIKOJKEHh M'SIKMX TKaHWH Ta CKeJeTa, a HEe BHKIIOYHO Yepe3 HeBlaje CyIuHHE
BifHOBIEHHA. Lle Hacmigok CyKymHOCTI (aKTOpiB: MHOXXHHHUX apTepiaabHUX
MOpaHEeHb, MAaCHUBHHUX Je(PEeKTIB M'SIKUX TKaHMH Ta CYNyTHIX OaratoysiaMKOBHUX
nepesnoMiB. HaTomicTh npu BOTHENAJBbHUX [OPAHEHHSAX BIJCOTOK 30€peKEeHHs
KIHI[IBKH BIPOJOBXK 5 pokiB csirae 90%. [HIUM ki1t0ouoBUM (HaKTOpOM € OKJITIO31s Ta
TpoM003 1IyHTIB. BToprHHA ammyTailisi 6e3MocepeIHbO acolliiioBaHa 3 HEBIaYaMu
peBackynapuzanii. OKII03i8 MICHS TMEPBUHHOI PEKOHCTPYKLII NPU3BOAUTH [0
BTOpuHHOI  amnyrtamii 'y  40,0%  BUNaakiB,  OKIIO3i4  THUMYAacOBOIO
BHYTPIIIHBOCYAUHHOrO myHTa — y 37,5%, a TpoM003 Tpancmiantata — y 61,9%
BUMANKIB. TpoMOyBaHHA MOJITETPAPTOPETUIICHOBUX CHHTETHYHUX IPOTE3IB
HEMUHYYE TPHU3BOAUTH JO HEOOXIAHOCTI  BTOpUHHOI  ammytauii. Tomy
TPaHCIUIAHTATOM BHOOPY JUIsl ITYHTYBaHHS BU3HAHO aBTOBEHY (BEIUKY MiAMIKIPHY YU
KyOITanbHYy), IKY BAKOPUCTOBYIOTh Y 95% BUMAaIKiB NEPBUHHUX CYIMHHUX MPOLEAYP.
TpuBana imemiss Ta TOCTTYpHIKETHI YCKJIQJHEHHS TEX € KIIOUYOBUM (PaKTOPOM.
BinctpodenHs 3ynuHKY KPOBOTEUI, @ TAKOXX TPUBAJIE 3HAXOKEHHS TypHIKeTa (MTOHa/
4-6 roauH) 0e3 CBOEYACHOI KOHBEpCIi MPHU3BOAUTH JO IMPOTrPECyBaHHS HEKPO3IB,
KOMIApTMEHT-CUHAPOMY Ta BOJIOTOi TaHTPEHM, II0 BHUMara€ BTOPUHHOI (YacTo
BHUCOKOi) ammyTailii. Bucoka yactora BTOpUHHHUX BTpy4aHb (10 73,9% mnaili€eHTiB)
MOSICHIOETHCSI CHUJIBHOIO 3a0pyIHEHICTIO OOMOBHUX MOpaHEeHb Ta OOIPYHTOBAHOIO
JOKTPUHOIO HU3BKOTO MOPOTY JIJIsi MOBTOPHOI'O XIPYpridyHOro Orjisiay paH — «second
look». Cepen mauieHTiB, 1110 NMOTPeOYIOTh BTOPUHHUX BTPYy4YaHb, YACTKA aMMyTalliil
carae 52,4%. HaityacTimmMm piBHEM BTpaTH KIHI[IBKM BHACIIJOK BTOPUHHUX
YCKJIaJIHEHb € piBeHb HWKYe koiHa (57,9% Bunaaki). Yac BUKOHAHHS BTOPUHHOI
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ammyTarlii Ma€ 3HaA4Hy BaplaTUBHICTb — BiA | JHS 10 S5 POKIB MICJsSI EPBUHHOTO

TpaBMyBaHHs. BiAcTpouka y 4aci pu BTOPUHHUX aMITyTalllIX Ma€e BaXIJIMBE KITHIYHE
3HAYCHHS: BOHA HAJA€ MOXJIMBICTH (DaxiBISIM 13 pealimiTarii Ta caMoOMy MaIll€HTy
OpaTu aKTUBHY Y4YacTh y MPOIIEC] MPUUHATTS PIlICHb Ta pallioHAILHOMY IJIaHYBaHH1
MOAANTBIIOTO (YHKIIOHATHLHOTO BiTHOBJICHHS.

BucnoBku. Pu3nk BUKOHaHHS BTOPWMHHOI ammyTarlii micisi 00HOBOT CyIuHHOT
TPaBMH MEPEBAXKHO JACTEPMIHYETHCS MEXaHI3MOM IMOpaHEHHs! (TepeBaKaHHS MIHHO-
BUOYXOBOi TpaBMHU 3 MAaCHBHOIO JIECTPYKII€I0 M'SKUX TKaHUH Ta KICTOK), a HE
BUKJIIOYHO OOpPaHOI0 METOAMKOI apTepiajibHOI PEKOHCTPYKI[i. 3arajibHa 4YacTka
ammyTaliid B yMOBax Cy4yacHHX OOHOBHUX il B YKpaiHi CTaHOBUTH Onmu3bko 5,8%
(nepunHi 4,3%, BTOpHHHI amnytamii — 1,5%). 3actocyBaHHS aBTOBEHO3HHUX
TPAHCIUIAHTATIB € TPAHCIUIAHTATOM BHOOPY JJISl IIYHTYBaHHS (BUKOPUCTOBYIOTHCS Y
95% peKoHCTPyYKIlii), TOMI AK OKIIO3isi CHHTETHYHHUX IPOTE3IB Ta TUMYACOBHUX
BHYTPIIIHBOCYTUHHUX IIIYHTIB MPU3BOIUTH 0 BTOPUHHUX aMIYTallid y 3HAYHOMY
BiICOTKY BumNaakiB. OKJI031i MICISl TMEPBUHHOI PEKOHCTPYKINii, IIyHTa abo
TpaHCIUIaHTaTa MPU3BOAATH 10 BTOpuHHMX ammytamid y 40,0%, 37,5% ta 61,9%
BUIIAJKIB BiAMOBiIHO. TpuBane HakmageHHs TypHikeTa (moHax 4—6 TOAUH), sKa €
HACJIIJIKOM 3aTPUMOK JIOTICTUYHOT'O 3a0€3IeUeHHs 1111 Yac MOBHOMACIITaOHO1 BiliHU,
BUCTYIIA€ MOTYKHUM 1 HE3aJEeXKHUM (HaKTOPOM PHU3UKY 1lIeMiuHO-penepdy3iiiHoro
nomko/pkeHHs. [IporpecyBaHHsI HEKpPO3iB, TAHTPEHH Ta TSHKKOTO MOCTTYPHIKETHOTO
CUHJIpOMY HEMHHYYE MOoTpeldye BIACTPOUYEHOI aMITyTallii HaBITh 32 YMOBH TE€XHIUYHO
MO>KJIMBOTO BIJHOBJIEHHS KpoBOTOKYy. CTpareris MiHiMi3allii BTOPHHHHMX BTpat
KIHI[IBOK BUMAara€e KOMIUJIEKCHOTO MIIX0/1y: aKTUBHOT'O BIIPOBAIKEHHS IOTOCIITAIbHOT
TYPHIKETHO1 KOHBEpCii ad0 peno3ulli, J0TpUMaHHs XIpypridYHOi JOKTPUHU HU3BKOTO
Mopory Jjisi ToBTOpHOTO orfisiny («second look») cuiibHO 3a0pynHEHHX OOMOBHX paH,
a TaKOX MPUWHATTSA PIIIEHb MO0 BUCOKMX aMITyTalllii BUKIIOYHO Ha OCHOBI
BHCHOBKIB MYJIbTHAUCIUTILUTIHAPHOTO KOHCUIIIYMY.
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Summary. The article raises the following topical issues: the quality of life of
patients with multiple sclerosis in the aspect of pelvic disorders. The "SF-36 Health
Status Survey" questionnaire was used for this purpose. In general, 216 patients with
various forms of the disease were studied.

It was found that in patients with multiple sclerosis the indicators of the quality of
life were significantly lower in comparison with the comparison groups both on
separate indicators and due to generalized indicators.

Indicators of quality of life in patients with multiple sclerosis group II (with the
presence of comorbidity) are lower than indicators of quality of life in patients with
multiple sclerosis group I (without comorbidity). Indicators of quality of life in patients
with multiple sclerosis with the presence of pelvic disorders are lower than in patients
with multiple sclerosis without pelvic disorders.

Key words: quality of life, SF-36, multiple sclerosis, pelvic disorders.
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Introduction. Questionnaire «SF-36 Health Status Survey» [1,2] refers to non-
specific questionnaires for assessing the quality of life (QL). It is widely used around
the world, and most often in the USA and European countries, in the assessment of QL
for demographic and clinical studies and in everyday clinical practice. In neurology,
the SF-36 questionnaire has been successfully used many times to assess the QL in
various diseases: strokes [3], amyotrophic lateral sclerosis [4], Parkinson's disease [5],
epilepsy [6], diabetic polyneuropathy [7], myasthenia gravis [8] .The recent COVID-
19 pandemic has shown that patients with various neurological diseases (in particular,
patients with multiple sclerosis (MS) who are treated with immunosuppressants
prescribed for the treatment of autoimmune-mediated demyelinating diseases) are at
risk for this infection [9], and accordingly, their QL when suffering from COVID-19
only worsens due to the neurotropic effect of the coronavirus.

Significant positive experience of using the SF-36 questionnaire to assess the QL
in MS has also been accumulated [10]. In particular, the SF-36 questionnaire was most
often used in MS in connection with pyramidal and sensory disorders, most clearly
associated with the degree of disorders of the functions of the pelvic organs (DFPO) as
well as to evaluate the effectiveness of drug and non-drug treatment.

Purpose. To investigate the QL of patients with MS with an emphasis on DFPO,
under conditions of comorbidity using the «SF-36 Health Status Survey»
questionnaire.

Material and methods. Under our observation were 216 patients with MS with
various forms of course They have been also assessed using the SF-36 questionnaire,
and in addition, as a comparison, the QL of 34 patients with aqute diffuse
encephalomyelitis and 123 practically healthy individuals. The results of the SF-36
questionnaire are formed in the form of scores in points on 8 scales
(PF,RP,BP,GH,VT,SF,RE,MH) and in the form of scores in points on 2 generalized
scales (PCS,MCS), compiled in such a way that a higher score indicates a higher level
of QL [1,2].

Research results. All 216 patients with MS were analyzed for comorbidity,
depending on the presence or absence of comorbid pathology. All patients with MS
were divided into two groups: group I — 109 (50.5%) patients without comorbid
diseases; group II — 107 (49.5%) patients with comorbid diseases. It turned out that the
QL of men with MS is lower than that of women. The difference on the RP scale is
especially large - 27.4 and 46.3, respectively.

Patients in remission and stabilization have higher QL indicators than during
exacerbation or progression. Thus, in the period of exacerbation, the QL of patients
with MS significantly decreases on all scales compared to remission: PF- 36.3 and
72.6; RP - 24.0 and 46.4; RE-37.2 and 61.7; GH - 33.8 and 51.9; VT - 35.4 and 55.7;
SF - 42.3 and 64.1, respectively.

The degree of disability and the duration of the disease reduce QL indicators as
they increase. The deepening of disability naturally leads to more pronounced
depression and anxiety, and accordingly to the deepening of psycho-emotional
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disorders. All symptoms of neurological deficiency have a negative impact on the QL
of patients with MS, but especially psycho-emotional disorders and DFPO.

The QL of patients with MS in the remitting form of the course is higher than in
the progressive form. Thus, in patients with a remitting form of MS, the indicators of
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the PF scale are not grossly reduced compared to healthy people (67.2 and 85.7), while
in the case of a progressive form of the course of MS, the severity of physical symptoms

Increases.

Indicators of QL in patients with MS general group, groups I and II and
comparison groups given in Table 1.

Table 1. Indicators of QL in MS patients of general group, groups I and II and comparison

groups
QL Assessment, | Groups of MS patients with and comparison groups (absolute number)
SF-36 (n=373)
The general The The group | A group of A group of
group of MS group | IT of MS patients with acute | practically
patients, (n= | of MS patients diffuse healthy
216) (mean = | patients | with (n= encephalomyelitis, | individuals,
standard (n=109) | 107) (n=34) (n=123)
deviation)(SD) | (mean = | (mean =+ (mean+ SD ) (mean +
SD) SD) SD)
Indicators of scales:
PF 43.5+ 8.2 4544+9.1 | 41.7£11.0* | 56.3+11.3 85.7+16.9
RP 42.6+ 6.9 52.1+ 33.5¢7.3* | 51.3+13.4 76.8 £23.8
6.4
BP 553+ 17.1 61.9+ 49.2+18.6* | 69.7 + 28.6 83.2+214
16.4
GH 41.1+21.5 45.6+ 39.7+22.3|522+19.8 72.4+19.0
21.2
VT 44.6+ 7.0 50.3 + 39.5+6.9*% | 50.3+19.1 70.11+18.7
7.1
SF 50.2+21.5 53.4+ 473+ 62.4+23.0 82.7+253
24.1 18.6*
RE 56.0+24.3 58.1+ 542 +23.1|68.4+23.7 86.0 £23.3
25.2
MH 60.0+ 18.5 61.1+ 59.3+17.4|70.0+17.6 83.5+24.1
19.3
Generalized indicators:
PCS 37.4+ 14.5 431+ 322+ 49.7+99 68.2+21.1
13.7 16.8*
MCS 43.1+12.1 47.8+ 38.7+ 459+93 73.5£17.6
12.5 11.5%

Note. - the level of significance of differences in the QL in patients with MS, compared to controls

(p <0.05).

We also calculated QL indicators in patients with MS with and without DFPO and
comparison groups (Table 2).
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Table 2. Indicators of QL in patients with MS general group, MS patients with and without
DFPO and comparison groups
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QL Groups of MS patients and comparison groups (absolute number) (n=373)
Assessment,
SF-36
The general | The group of | The group A group of patients | A group of
group of MS | MS patients | of MS with acute diffuse practically
patients, (n = | with DFPO | patients encephalomyelitis, healthy
216) (mean | (n=187) without (n=34) individuals,
+ SD) (mean = SD) | DFPO (n= | (mean+ SD) (n=123)
29) (mean + (mean + SD)
SD)
Indicators of scales:
PF 43.5+ 8.2 39.51 + 44.7+11.0 56.3+11.3 85.7+16.9
25.97*
RP 42.6+ 6.9 35.5+7.3% 49.1+6.4 51.3+13.4 76.8 +£23.8
BP 55.3+17.1 49.2+18.6* 57.26 69.7 +£28.6 83.2+214
+15.62
GH 41.1+21.5 39.7+£223 4485+ 52.2+19.8 72.4+19.0
13.66
VT 44.6+ 7.0 4231+ 48.5+6.9 50.3+19.1 70.11+18.7
14.52
SF 50.2+21.5 473+ 18.6% | 51.11+ 62.4+23.0 82.7+253
17.03
RE 56.0+ 24.3 48.63 + 582+23.1 | 684+23.7 86.0 +23.3
32.17
MH 60.0+ 18.5 57.77 + 643+174 |70.0+17.6 83.5+24.1
13.01
Generalized indicators:
PCS 37.4+ 14.5 2931+ 382+ 16.8% |49.7+£9.9 68.2+21.1
13.40
MCS 43.1+ 12.1 33.96 + 48. 7+ 11.5*% | 459+9.3 73.5£17.6
15.28

Note. - the level of significance of differences in the QL in patients with MS, compared to
controls (p < 0.05).

Disccussion. Of course, a negative factor that worsens the QL of patients with
MS is the duration of the disease. As MS progresses, new foci of demyelination appear
in the brain and spinal cord. It mainly affects the QL associated with the deterioration
of the physical sphere. As MS progresses, patients become more dependent on other
people, which reduces their QL.

The most common is relapsing MS, which changes to progressive, which is
confirmed in numerous studies, but there are also mild forms (according to our data,
about 10%), in the case of which the disease does not necessarily develop over time.
In the presence of comorbidity, MS with a progressive transition prevails. The most
important thing with this disease is that it does not spread, that new foci of
demyelination do not form in the central nervous system.
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Thus, according to researchers [10], the QL in patients with a remitting form of MS
is higher than in progressive: in patients with a remitting form of MS, the indicators of the
PF scale are not grossly reduced compared to healthy people (67.2 and 85.7), while in the
case of a progressive form of the course, the severity of physical symptoms increases.

Conclusions: 1.In MS patients the indicators of the QL were significantly lower
in comparison with the comparison groups both on separate indicators and due to
generalized indicators. 2.Indicators of QL in MS patients with the presence of
comorbidity are lower, than indicators of QL in MS patients without comorbidity. 3.
Indicators of QL in patients with the presence of DFPO are lower than in MS patients
without DFPO.
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MYTALISI MC1R: YOMY PYJIE BOJIOCCSI BUMATA€E
OCOBJMBOTIO MIIXOAY B AHECTE3IOJIOTTI
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Beryn. Pyne Bosoccs € pesynbrarom cnenudiyHOT TEHETHYHOI MyTarlii
peuentopa MenaHokoptuHy-1 (MCIR), sxa mpu3BOOUTH 10 MEPEBAXKHOTO CUHTE3Y
dbeoMenaHiHy 3amicTh eyMmenanidy [1, 2]. Ilporsrom aecsaATHIiTh aHECTE310JIOTH
MoMIYajau, IO TMAali€EHTH 3 PYAUM BOJOCCSIM AEMOHCTPYIOTH IHIIY YYTJIUBICTH 10
3HE0O0IIIOBANIBHUX MIpenapaTiB Ta Hapko3y [3]. CydacHi OCTIKEHHS MiATBEPIKYIOTh,
110 1151 TeHeTUYHa OCOOJUBICTh HE JIMILE BU3HAYA€E KOJIP 30BHIIIHOCTI, a # CYTTEBO
BILUIMBA€ Ha OOJBOBI MOPOrH Ta (PapMAKOKIHETUKY AHECTETHKIB, IO POOUTH TAKUX
TMAIEHTIB TPYIOK 0COOJIUBOI yBaru B onepariiHii [4, 5].

Mera pocaimkennsi. IlpoananizyBaru BrumB wmyTtanii rena MCIR Ha
eheKTHBHICTh PI3HUX BHUJIB aHecTe3li Ta OOIPYHTyBaTH  HEOOXITHICTH
MEPCOHAII30BAHOr0 MIAXOAY JO0 AHECTE310J0TIYHOrO 3a0e3MeUeHHsT PYI0BOJIOCUX
MAIi€HTIB.

Pe3yabTaTu aocaimxkenns. Haykosi naHi Bka3yioTh Ha Te, o myTaiis MC1R
MOB's3aHa 3 aKTUBAIll€l0 OOJHOBUX PELENTOPIB Y TOJOBHOMY MO3KY Yepe3 CHiIbHI
HEUPOHHI NULIXH 3 METAHOUUTCTUMYIIOIOUMM TOpMOHOM [6]. BcranomieHo, mio
PYZIOBOJIOCUM >KIHKaM MOTpiOHO mnpubnu3Ho Ha 19-20% Ouiblle 1HradsiiHOTO
aHeCTeTUKY (HalpHKiIal, ceBo(IypaHy), IIO0 JOCATTH CTaHy XIpypriuHoro CHY,
MOPIBHSIHO 3 TEMHOBOJOCUMH marfieHTkamu [7, 8]. Kpim Toro, Taki mamieHTH 4acTo
BUSIBJISIFOTH MIJBUIIEHY YYTJIMBICTh 10 TEPMIYHOTO OO0, ajie IPU LIbOMY MOXYTb
OyTH OUIBIII CIIPUMHATIMBUMM JIO J1i OMIOiTHUX aHaJIbreTukis [9, 10].

BaxxnuBuM acrekToM € MiCIieBa aHECTE31sl: KIIIHIYHI CIIOCTEPEKEHHS MOKA3yIOTh,
0 JIJIOKAaiH Ta WOTO aHAJIOTH JIIOTh HA PYIWX MAIlI€EHTIB MEHI e()EeKTUBHO abo
npoTsirom Koporimoro yacy [11, 12]. Lle cTBoproe 10/1aTKOB1 BUKIIMKH y CTOMATOJIOT11
Ta MaJtii xipyprii. Henocraths n03a aHecTe31i MOKe MPU3BECTH 0 IHTPAOIEPALIITHOTO
npoOymKeHHsT a00 (popMyBaHHSI HETaTUBHOTO TCHUXOJIOTIYHOTO JOCBiy y Malli€HTa
[13]. Bonnouac HagMipHe 30UIbIIEHHS J103M 0€3 KOHTPOJKO MOXKE CHPUYUHUTHU
TOKCUYHICTh, TOMY PEKOMEHIyE€ThCSI BAKOPUCTOBYBATH MOHITOPUHT TITMOMHU HAPKO3Y
(manpukian, BIS-moniTopunr) [14, 15].
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BucnHoBknmu.

1. Mytanisa rena MCIR € kIiHIYHO 3HauYymuM (HakTOpoOM, SIKHM 3yMOBIIIOE
PE3UCTEHTHICTH J0 IMEBHUX BUJIIB aHECTE311 Ta 3MIHIOE 00ILOBE CIIPUMHSTTSI.

2. PynoBoJsioci mami€eHTH MOTPeOyIOTh BUINMX KOHIICHTpPAIIN I1HTAISIIHHUX
aHEeCTETHKIB Ta OCOOIMBOI yBaru Mpu MpoBeIeHH1 MICIIEBOTO 3HEOOICHHS.

3. [lepconanizoBaHa aHeCTe3is, 3aCHOBaHAa Ha T€HETUYHOMY (DEHOTHII1, J03BOJISE
YHUKHYTH YCKJIaJJHEHb Ta 3a0€311€YUTH aJIeKBaTHUI PIBEHb aHAJIbIe31i M1 Yac Ta Micis
XIpypriyHOTO BTPyYaHHS.
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BILJIMB ®AKTOPIB HABKOJIMIITHLOT O
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Kadenpa mixpobiomorii, Bipycosnorii Ta imyHnosorii im. npod. JI.I1. 'punsoBa
XapKiBChKUI HAIIIOHAILHUN METUYHUIN YHIBEpPCUTET, Y KpaiHa

AKTYaJBHICTh JOCJIIKEHHS: 32 Cy4YaCHUX YMOB IIBUJIKOTO PO3BHUTKY HAYKH,
30KpemMa MiKpoO010J10rii, BipyCoyorii Ta IMYHOJIOT1I, 3pOCTa€ yBara 11010 BUBYEHHS
MPUYMH Ta JIIKYBaHHSA T€HETUYHUX 1 pECIIPAaTOPHUX 3aXBOPIOBaHb. BaxxmBy posb Mae
BIUIMB HABKOJIMIIIHBOI'O CEPEIOBMINA, aJ)KE BOHO MOKE MOTIPIIyBaTH MEepedir IuX
3aXBOPIOBAaHb Y€pE3 B3aEMOJII0 3 TEHETUYHUM MatepiaiioM. Lle 103BoJisie o1iHIOBATH
PU3BMKH Ta pPO3POONIATH 3aXxoau MNpoQIIaKTUKH, 30KpeMa IIOAO0 3arno0iraHHs
MYKOBICITU/I03Y.

Merta gocaifzkeHHsi: 3'ACyBaTH BIUIUB (DaKTOPIB HABKOJMIIHBOTO CEPEOBHILA
Ha 1epeOir Ta eKCIPecito MyKOBICIIUI03Y.

Metoau aoc/iIyKeHHsI: aHANI3 Ta CUCTEMAaTH3allisl HAYKOBUX 1HQOpPMALIMHIX
JHKEpelL.

Pe3yabraTun gociimkeHHsi. MykoBicHMA03 — 1€ T'E€HETUYHE AayTOCOMHO-
pelieCUBHE 3aXBOPIOBAHHS, K€ CIPUYMHEHE IMOPYIICHHSAM TPAHCIOPTY XJIOpy Ta
mytanisimu B rTeHi CFTR (perymaropa TpaHcMeMOpaHHOI MPOHUKHOCTI TMpHU
MYKOBICIIH/I031), SIKl, Y CBOIO 4YEpry, MOXYTb 3aJie)KaTH BiJ B3a€EMOIl T'€HOTHUILY
JIIOJIMHU 3 PI3HUMH €K30TeHHUMU dakTopamu. HeoOXiaHO 3ayBaKuTH, 10 Y KOXKHOT
JIOIMHU MOXKE OYyTH pi3HA peakilis Ha BIUIMB HUX (DAKTOPIB, IO MOSICHIOETHCS
1HMBITyJIbHICTIO TEHOTHUIIIB Ta PIBHEM (131070TIYHOT CTIMKOCTI opraizmy. [2]

Peectp crarucTvkyM 3aXBOPIOBaHHS TOKa3ye 30UTBIIIEHHS YacCTOTH 3aroCTPEHb
MYKOBICIIJI03Y B paiioHax 13 MiIBUIIIEHUM BMICTOM O30HY Ta JIOKCHIY a30Ty B HOBITPI.
3a0pyAHEHHS UMMM XIMIYHUMH pPEYOBUHAMHM MOXKE CIPUYUHATA MOTIPIICHHS
(YHKIIIOHYBaHHS JIET€Hb 4Yepe3 OKCHJIATUBHHM CTpec 1 MOCHJIEHHS OpOHXIaIbHOI
oOCTpykIi. K HacHIiOK, MOXKE 3 SIBUTHCS JIMXOMaHKA, MOCUJICHHSI B S3KOCTI CIIU3Y,
3MiHa KOJBOPY MOKDOTHHHS, BTpaTa ameTHTy Ta Barh. Lle Moxke mpu3BecTH 10
IPOrpPEeCYBaHHS Ta PO3BUTKY BXKE XPOHIYHOTO 3alaJieHHs JIET€Hb, 10 BPEITIi-PeIT
BUKJIUKAE JIETEHEBY HEJIOCTATHICTh Ta (iOpo3, SIKWH € OCHOBHOIO MPUYMHOIO PAHHBOT
CMEpTi MAaLI€HTIB 3 MYKOBICIIMI030M. ToMy, BaXKJIMBO MOHITOPUTH SIKICTH TOBITPS Ta
YHUKATH MICIIEBOCTEH 3 IMJIBUIIEHUM BMICTOM O30HY Ta JIIOKCHUIY a30Ty. Takox Iii
PEUOBUHH MOXYTh OyTH MOOIYHMMH MPOAYKTaMU sJepHOI 30poi uu BHOYXIB Ha
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BIMCHKOBHUX CKJIaJ]aX, TOMY MO>KHA ITPUITYCTUTH, IO MICIIs BINHU MO>Ke OyTH 301IbIIICHHS
3aroCTPeHb Ta HOBUX (POPM SIK MyKOBICLIUI03Y, TaK 1 IHIIKX XBopoO. [1, 2, 3]

Y XBOpHX Ha MYKOBICIIHJ03, SIKI TepeOyBalOTh y BHCOKOTIPHUX pailoHaXx,
CIIOCTEPITaEThCA TIMOKCEMIs, 1[0 MOYKE BKa3yBaTH Ha 3HWXEHUN piBeHb (OpCOBaHOT
KUTTEBOT eMHOCTI Jerenb (DXKEJI) Ta muxanpHy HemocTaTHICTh. OCKUIBKH, II€
YCKJIQJHIOE OKCUTEHAIII0 KpPOBI, TO B TaKMX YMOBaxX HEOOXIJIHO 3aCTOCOBYBATH
KHCHEBY Tepariio ad0 MOpPTAaTUBHI IHTaJALINHI 3aCO0U, MYKOJITHUKU, aHTHUO10THUKH.
[Ipu cxomkeHHI Ha TOpy Tpeba MOCTIMHO TMEpPEeBIPATH PIBEHb KUCHIO B KPOBI
MyJIbCOKCUMETPOM Ta 0OMpaTH OLIBII OB MaplIpyTH, 100 3a0€3MEUYUTH OCTYIIOBY
aKJiMaTu3ario A0 rimokcii. HaromicTe, Ha MEHIIH BUCOTI BHSBJISETHCS Kpala
¢bi3uyHa QyHKITIA Ta CAMOTIOUYTTS MaIi€HTiB. [1, 3]

[Ipu BHCOKIN TeMiepaTypl Ta BOJIOTOCTI CHOCTEPITA€ThCA PICT Ta OUIbIIE
BIDKMBAHHS TATOTEHHUX MIKpOOpraHi3miB, Takux sk Pseudomonas aeruginoza ta
HETYOEepKYJIbO3HUX MIKOOAKTEpId, SIKI CIPUUYUHAIOTH po3BUTOK 1H(pekmin. [4] Lle
MOTIpIIye Tepedir 3aXBOPIOBAHHS: MOCHIIIOETHCS Kallleidb, BUILJICHHS B’SI3KOTO Ta
THIHHOTO MOKPOTHHHS, 3aaunika. Pseudomonas aeruginoza € HaliOUIbII TOMIUPEHUM
MaTOTEHOM Yy TAIlIEHTIB 3 MYKOBICIIH1030M. BiH cripuuuHsi€e BUHUKHEHHS O10ILIIBOK y
JTUXAJBbHUX IUIIXaX, K1 3a0€3Medyr0Th HOro CTIHKICTh 10 aHTHO10THKIB. KpiM Toro,
BHCOKa TEMIIEpaTypa Ta BOJOra TaKOXX MPHU3BOJUTH JI0 MIKPOOHOrO JHUCOAIaHCY Yy
JTUXAITBHUX UISIXaX, KOJIU MIKIJIJTUBI OaKTepii MOYMHAIOTh TPUTHIYYBATH KOPHUCHI. [5]

Jlist TIOTIOHOBOT'O JUMY MOXe Mpu3BoauTU A0 nopymeHHs ¢pynkuii CFTR | mo
BIUTMBAE HA CTaH XBOPHX, K1 MPUIUMAIOTh MOAYJISATOPH 1IbOTO reHa. Kpim Toro, yepes
MaCHBHE KYPIHHS BIJ3HAYAETHCS 30UIbIICHHS 3aMaJIbHUX MPOIIECIB AUXATBHUX UIAXIB
Ta 3HUKEHHS €EKTUBHOCTI YCYHEHHS MMaTOr€HIB y Mall€HTIB 3 MyKoBicuuao3oMm. Lle
MIATBEPIKYETHCA OUIBIIOI HASBHICTIO METHIMIIH-PE3UCTEHTHOTO 30JI0THCTOTO
cradpiiokoky (MRSA) y HeMoBnAT, SKi MiJJaBajucs BIUIMBY OaTbKIBCHKOTO
tabay”oro numy. KypiHHs MaTepi mia yac BariTHOCTI cpuanHse 3meHmeHas OXKET
Ta HU3bK1 TOKA3HUKHU POCTY W Baru TUTHHU 10 6-7 pOKiB. [4]

3Ba)karouu Ha Te, 10 XBOP1 HA MYKOBICIM103 MAlOTh MIJBULIEHY BPa3JIMBICTh JI0
asieprivHoro OponxosiereHeBoro acmnepriinbody (ABJIA), cyTreBe 3HaueHHs Bimirpae
BIUIMB anepreny Aspergillus fumigatus. BiH Moke HakoNmuuyBaTUCA Y AUXATBHUX
NUIAXax Ta 30UTbIIYBaTH YyTJIMBICTD J0 TPUOKIB, siki BUKInKaoTh ABJIA. 1leit anepren
MOKE€ MICTUTHCS B TWIY, BOJONOMY Ta THHIOYOMY CEPENOBHUII, a TaKOX Y
BEHTWISIIIIMHUX CUCTeMaX. BUKIMKae 3amajgeHHs B JIETEHSX, M0 MPU3BOAWTH [0
OpOHXIaJbHHUX CIA3MiB, KAIILTIO, 33 JUIIKH, MOTIPIICHHS BIATOKY CIU3Yy T4 BUHUKHEHHS
XPOHIYHOT OOCTPYKIIT TUXaTbHUX NUISIXIB. TakoXk MaiieHTy 3 MyKOBICIIUA030M MOXKYTh
OyTH CXWJIBHI JIO HIMUX TPUOKOBUX aJIepPreHiB, TUTICHSIBH, TUIOBUX KITIIIIB. [2, 5]

BucnoBku. OTxe, (akTOpy HaBKOJMIITHBOTO CEPEOBHUIINA, 30KpeMa 3a0pyTHEHHS
aTMOc(pepHOTO TOBITPS, TEMIEPATypHO-BOJIOTICHI yMOBH, TIOTIOHOBHM UM 1
MIKpOOIOJIOT1YHI areHTH, MaloTh 3HAYHUW BIUIMB Ha Mepedir MyKOBICHIHIO3Y,
MOCUJTIOIOYM 3allajibHI MPOLECH, MOPYIIYIOYH (DYHKIIIIO JIET€Hb 1 CIOPUSIOUH PO3BUTKY
1HpEeKIMHANX yCKIaaHeHb. Yepe3 1ie HEeOoOXITHO PO3YMITH IIi NMPUYMHHO-HACIIIKOBI
3B’S3KM, MO0 3MCHIIUTH BHUHUKHEHHS MOXKIMBUX PH3WKIB. 3 ypaxyBaHHSM ITHX
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B3a€MO3B’SI3KIB JIIKAP1l MOXKYTh OUIBIII TOYHO MPOTHO3YBATH MOJIMBHMA Tepeodir
3aXBOPIOBAHHS, JIIarHOCTYBaTH 3aXBOPIOBAHHSA, MIIOMpPAaTH ONTHUMAJbHE JIKYBaHHS Ta
PO UTAKTUYHI 3aX0/IH, 1110 CIIPUSETAME MTOKPALECHHIO CTaHy Ta SKOCTI JKUTTS MAIlIEHTIB.
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E®EKTHUBHICTH PAHHBOI XIPYPI'TUHOI
HEKPEKTOMII TP KOMBIHOBAHUX PAJIIAIIIMHUX
YPA'KEHHAX: METAAHAJII3 YACOBHUX BIKOH
IIPUXOBAHOI'O ITIEPIOAY

I'nyroBa Jlaga BsaueciaBiBHa

3100yBay BUIIIOi OCBITH

II mennunuii paxkyapTer

Bbao6iueBa Ouexcanapa OJiekcanjapiBHa

KaH/IUJAT MEAUYHHUX HAYK, JOLEHT

Kadenpa BHyTpimHiX Ta npodecitHux XBopoo

XapKiBChbKUI HAI[lIOHAIbBHUIM METUYHUIN YHIBEPCUTET, Y KpaiHa

AKTyanbHicTb. [Ipobnema komOiHOBaHMX pagianiiHux ypaxkenb (KPY) naOyBae
KPUTUYHOTO 3HAYECHHS B CYyYaCHUX YMOBax TJIOOQIbHOI HECTAOUIBHOCTI, IO
3YMOBJIEHO SIK PU3MKaMHU TEXHOT€HHUX KaTracTpod Ha 00’€KTax s/IepHOi EHEPreTUKH,
TaKk 1 peaJbHOI0 3arpo30l0 3aCTOCYBAHHS TAKTHYHOI SJIEPHOI 30pOi y JOKAIbHUX
koH(uikTax. KPY sBis0TE cO00I0 CKIAAHWN MMATOJOTIYHHMKM CTaH, 10 BUHHUKAE
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BHACJIIOK OJTHOYACHOTO 200 MOCITIIOBHOTO BILJIMBY 10HI3YIOUOT'0 BUITPOMIHIOBAaHHS Ta
HepaJlalifHuX YMHHUKIB TPAaBMH, TAKUX SK MEXaHIYHI MOIIKOKEHHS a00 TepMIUyH1
omiku. CTaTUCTUYHMIA aHAI3 HACTIIKIB 3aCTOCYBaHHS siFIepHOI 30poi B XipociMi Ta
Haracaki cBiguuTh, mo Onu3bko 60-65% ycix MOCTpaXkaaaux Majd came
KOMOIHOBaHUH XapakTep ypakeHb. [Ipu n1boMy o€ JHaHHS TPOMEHEBOT0 KOMITIOHEHTA
3 omikamu criocrepiranocst y 40% BHKUBIINX, a 3 MEXaHIYHUMH TpaBMami - me 'y 20%.

Oco6nuBicts KPY mnonsirae y ¢eHoMeHi "B3a€eMHOTo OOTsKEHHA'", 3a SIKOTO
MOETHAHHS JIBOX BIITHOCHO JIETKUX YPaKeHb MPU3BOIUTH IO PO3BUTKY BKPail BAXKKOTO
CTaHy 3 BUCOKOIO MMOBIPHICTIO JIETAILHOTO pe3yibTaTy. PaniamiitHuil BIJIMB CyTTEBO
Mo M (iKye mepedir paHOBOTO MPOLIECy, MPUTHIYYE IMYHHY BiIIOBIAb Ta J€30praHizye
CHUCTEMY I'eéMOII0e3y, 1110 POOUTh CTaHAAPTHI XIPYyPrivyHi MIIAX0Au Majgoe(heKTUBHUMHU.
BcranoBneHo, 110 103a onpoMiHeHHS, sika BUKIUKae 50% neranbHicTh npotaroM 30
110, 3HAYHO 3HUKYETHCS MTPH MPUETHAHHT TPABMATUYHOTO KOMIIOHEHTA: HAIIPUKJIIA, Y
MUl 1ei moka3Huk nanae 3 963 cGy mo 820 c¢cGy npu omikax 1 1o 761 cGy npu
MEXaHIYHUX paHaXx.

Xipypriune nikyBaHHs KPVY, 30kpema HekpeKkTOMis IpH OIiKax, CTUKAETHCS 3
po0JeMOI0 BUOOPY ONTHUMAIBHOTO YacoBOTro iHTepBamy. [IpomeHeBa xBopobOa mae
cTaaiitHui mepeOir, Je KIIYOBY POJb BIIrpae Tak 3BaHUM "MpPUXOBaHHM mepiof"
(;rareHTHa (paza), KOJIM KIIIHIYHI MPOSIBU MMPOMEHEBOTO ypaXK€HHS MIHIMAJIbHI, ajie B
OpraHi3Mi B)K€ 3amyIIeHO MEXaHI3MHU MPUTHIYEHHS KICTKOBOTO MO3KY. [IpoBeneHHs
paguKalIbHUX BTpYyYaHb y 1IeH Mepio] BBAXKAETHCS "30JI0TUM CTaHAapTOM", TPOTE MEXKI
[[HOTO BIKHA 3QJIMIIAIOTHCS MPEIMETOM JUCKYCId. 3aTprMKa omeparlii pu3BOAUTD J10
TOTO, 110 MAIlIEHT BXOJIUThH Yy MEpioj po3nady MPOMEHEBOI XBOPOOU 3 BHPAKEHOIO
JEMKONEHIEI0 Ta TPOMOOLMTOIIEHIEI0, 0 POOUTH OyIb-sKe BTPY4aHHs (paTaqibHUM
yepe3 pusHK iHGEKI Ta MacuBHUX KpoBoreu. Jlana poborta crpsiMoBaHa Ha
CUCTEMATHU3AIlII0 JaHUX II0A0 €(PEKTUBHOCTI PaHHBOI XIPYypriyHOI HEKPEKTOMIi B
MeXaX 4YacOBUX BIKOH TPUXOBAHOTO TEpiOAy JUIsl ONTUMIi3alii BH)KUBAHHS
MOCTPAXKIAIHX.

Meta. MeTor0 JOCHIIKEHHS € TPOBEACHHS KOMIUIEKCHOIO METaaHali3y
e(eKTUBHOCTI PAaHHBOI XIPYPriuHOi HEKPEKTOMii Mpu KOMOIHOBAHMX paaialiitHUX
YPAKEHHSIX, 3 aKIIEHTOM Ha BepHU(IKallil0 ONTUMAIbHUX YACOBUX BIKOH Y CTPYKTYpl
IPUXOBAHOTO TIEPIOly MPOMEHEBOI XBOpOOW Il 3a0e3MeueHHS MaKCHMaIbHUX
MOKa3HUKIB BUKUBAHHSA Ta 3aI00ITaHHS CENTUYHUM YCKIIQTHEHHSIM.

Metoau i marepianu. Jlnsg mnpoBeaeHHs MeTaaHamizy Oyno 3A1MCHEHO
CUCTEMAaTUYHUN  TOHIYK Ta  KPUTUYHUM  OINIA  HAYKOBOI  JITEpaTypH,
€KCIIEpUMEHTANIbHUX JaHUX Ta KIIHIYHUX 3BITIB 3a mepiof 3 1950 mo 2025 pokw.
JlxxepenpHOIO 6a3010 cranmu pecypcu PubMed, EMBASE, Cochrane Library, a Takox
creniangizoBaHi 3BiTH [HCTUTYTY pai00ioaoriyHuX gochikeHs 30poitnux cun CHIA
(AFRRI) Ta MaTepianu MiXKHApOJIHUX KOH(EPEHI[IH 3 MEAUIIMHU KaTacTpod.

AHam3yBaucs JaH1, OTPUMaH1 Ha pi3HUX 010JI0TTYHUX MOJIEIISIX: MUIIIAX, ITypaXx,
CBUHSX Ta co0akaxX, OCKUIbKM IIKIpHI peakiii CBUHEW HaWOUIbII aJIeKBATHO
MOJIETIIOIOTh  JIIOJICbKI, a TPU3yHU JO3BOJSIOTH OTPUMATH PENpPe3eHTATHBHI
CTATUCTUYHI BUOIPKH 11010 BHKUBaHHS. PamiaiiiHuii KOMIIOHEHT Y OUIBIIOCTI pOOIT
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OyB IIpe/ICTaBJICHU 30BHIIIHIM raMMa- a00 PEHTI€HIBCHKUM OMPOMIHEHHSIM Y J103aX
Bil 1 g0 10 Gy. XipypriuHi BTpy4yaHHs Kiacu(dikyBaiucs 3a TEpMIHAMUA BUKOHAHHS:
paHHs HEeKpekToMis (0 24 roauH), BigcTpoueHa (48—72 roauH) Ta mi3Hs (moHay 72
TOJINHM).

PesyabraTu. PesynpTatu MeTaanasmizy miaATBEPAKYIOTh, 110 TPUXOBAHHIMA MEpioj
npu KPY He € cranom O010J0TI4YHOTO CIOKOI, a siBJisi€ co0010 a3y aKTUBHOI
J€31HTerpalii CHCTeM TOMeOCTa3zy. Xo4a KIIHIYHO MOCTPAXKIAINI MOXKE OUyBaTUCS
BITHOCHO 3aJIOBLILHO TICJS CTUXaHHS TMEPBUHHOI peakilii, Ha KJIITHHHOMY pIBHI
BIIOYBA€EThCS MAacHBHA 3aru0eiab CTOBOYpPOBHUX KIITHH KICTKOBOTO MO3KY Ta
EHJIOTEIIII0 CY/IUH.

TpuBanicte npuxoBaHoro nepiogy npu KPY 3HauHo kopotmia, HIX TpH
130JIbOBAaHOMY MPOMEHEBOMY ypaxkeHHi. [Ipu no3ax onpominenns >3 Gy npueHaHHS
omiky ckopouye nateHTHYy a3y Ha 30-50%. Lle 3ymoBieHO "CHHIPOMOM B3aEMHOTO
0OTsKEHHS'": OIIKOBA TpaBMa aKTUBY€E CUCTEMHY 3allajibHy BIJMOBI/b, 0 MPU3BOAUTD
710 MIBUIIOTO BUCHAKEHHS MYy HHUPKYJIIOIOUMX JICMKOIWTIB, SKi 1 0€3 TOTrO He
MIOMOBHIOIOTHCS Uepe3 pajialiifHe MPUTHIYEHHS MITOTUYHOI aKTUBHOCT1 KICTKOBOTO
MO3KY.

AHaI3 KIHETUKHA KIITHH KPOBI B Il mepioj MoKa3ye, M0 KPUTHYHE TaIIHHS
piBHS HEUTpo(dUIIB Ta TpOMOOUMTIB HacTynae mBualie. Lle cTBoproe By3bke "BIKHO
MOXKIIMBOCTEN" miis xipypriunoro Brpydanss. SAkmo [1XO pan abo HekpekToMis HE
3aBepIICH] 0 HACTaHHS TJIMOOKOI IUTONeHil (3a3Bu4ail 10 48—72 TOIUH), PU3UK
HiCISIONEepaifHUX YCKIATHEHb CTPIMKO 3POCTAE.

Panmiamiiinuii BB ¢GyHAAMEHTAILHO 3MIHIOE MeEXaHi3MHM pereHeparirii. Ha
BIIMIHY BIiJl 3BUYAlHUX OIIIKiB, JIe¢ 3arO€HHs BIJOYBA€ThCS 3a PAXyHOK AKTHUBHOI
npodidepartii hidOpobOracTiB Ta HeoaHnriorenesy, npu KPY 111 nporecu 3a610koBaH1 Ha
r€HETUYHOMY piBHI1. AHaI3 610MeXaHIYHUX BIACTUBOCTEN paH y mypiB Ha 10-Ty 100y
HicJIst OMPOMIHEHHS B A03ax 6-7.5 Gy mokasas:

1. 3HauHe 3HMKEHHS MIIHOCT1 pyOIls Ha PO3PHB.

2. Brpary aepmanbHOiI CTPYKTYpPH Ta CTOHIIEHHS AEPMHU.

3. 3HMKEHHS {IJILbHOCT] KOJIAr€HOBUX BOJIOKOH.

4. EnmitenianbHy rinepruiasito K KOMIIEHCATOPHUM, alle HeePeKTUBHUN
MEXaHI3M.

Paniaris 3aTpumye KOHTpakiiiro paHu Ha 5 110, o B ymoBax KPY e kpurnunum,
OCKIUJIbKHM paHa 3aJUIIAETHCS BIAKPUTOIO CaMe€ B MEPiOj HACTaHHS reMaTOJOTIYHOTO
Kpu3y. PaHHsI HEKpeKTOMisl B IPUXOBAHUN MEPIOJ] 103BOJISIE IEPEBECTU "TIPOMEHEBY
pany" B cTaH XIpypriyHo 0OpoOJIEHOI, 110 JIE€LI0 HIBEJIIOE LI HEraTUBHI €(EeKTH 3a
paxyHOK 3MEHIICHHS MICIIEBO1 3aMalibHO1 PEaKilii Ta piBHS IUTOKIHIB.

MeTtaaHani3 103BOJISE YITKO PO3MEXYBAaTH YacOBl IHTEpBAIU ISl XIpypridyHOL
takTuku 1pu KPY, Buxoasum 3 AMHAMIKH TE€MOMOE3y Ta PHU3UKY I1HPEKIIHHUX
YCKJIQHEHB:

1. Bikno nepumx 48 roauH - ontuMaibHui nepiod. Lle nepios, Koyn KIIbKICTb
HEUTPOPUIIB Ta TPOMOOIUTIB I 3HAXOIUTHCA B Mexax (i310JIOri4HOi HOpMH abo
HaBITh CIIOCTEPIraeTbCcsi THMYACOBUM PEAKTUBHUM JIEMKOLMTO3. BTpydyanHs B 1ei
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TepMiH 3a0e3leuye HalKpaiuii Tpor1o3, OCKUIBKH OpraHi3M 37aTHUM 3a0e3nmeduTH
aJIeKBaTHUI reMocTa3 Ta epBUHHUMN 6ap’ep npotu iH(eKIii. BUKOHaHHS HEKpEKTOMIi
Ta TMEPBUHHOI XIPYPriuHOi OOpOOKM BIAKPUTHX MepeloMiB y mepin 48 TOauH €
000B’SI3KOBUM JIJIs1 BCIX KaTEropii MoCTpakKaainux, KpiM aroHyrYHX.

2. BikHo 48-72 ronuH - rpaHUYHUM niepioa. Y 1ei mepio MOUYNHAETHCS aKTUBHE
3HIDKEHHS PIBHSI JICMKOIUTIB. XipypriuHi BTpY4YaHHS 1€ MOXKJIMBI, aje BUMAararTh
MOCUJIEHOTO aHTHUOAKTEPIaJIbHOIO MPUKPUTTS Ta TOTOBHOCTI O 3aMICHOI Teparii
KOMITOHEHTaMH KPOBi. PU3MK HECTIPOMOIKHOCTI IIBIB Ta BTOPUHHUX HEKPO31B 3pPOCTAE.

3. Ilepion monax 72 roauHu - KpuTWuHa 30HA. Hacrae ¢aza posmany, 110
XapaKTEPHU3YETHCSI arpaHyJIONUTO30M. Bylb-sKi 1HBa3WBHI MPOLETYPH, BKIFOYAIOUH
HEKPEKTOMII0, y IIel 4Yac CyBOpO IMpPOTUIIOKAa3aHi, 3a BHUHATKOM BTpPyYaHb 3a
KUTTEBUMHU TIOKa3aHHSAMHU (3yNMHKA MAacHBHOI KpoBoreui). JleTtanbHICTh mpH
omepanisix y 1eil nepioa nepesuirye 90%, OCKUIbKM paHU HE TOSATHCA, a CTalOTh
JDKEPEIOM HEKOHTPOJILOBAHOTO CETICHUCY.

EdexkTuBHICTh HEKPEKTOMIi B MPUXOBAHUU TMEPioJl 3HAYHO TOCHIIIOETHCS TPHU
BUKOPHCTAHHI JOJAaTKOBUX METOMIB MIATPUMKH. MeraaHandi3 BUSBUB, IO
3aCTOCYBAHHS KOJIOHIECTUMYITIOIOYHX (PAKTOPIB BiApazy MiCisi ONPOMIHEHHS JO3BOJISIE
CKOPOTUTU TPUBAIICTh HEUTPOIICHII, 1110 TECOPETUYHO PO3LIUPIOE XIPypridyHEe BIKHO 1
MOJIETUIY€ MICTSONEpAaLliiiHE BITHOBJICHHS.

Bukopucranas aHTHOIOTUKIB IMUPOKOTO CHEKTPY il € KpuThuuHuMm. B
€KCIIEpMMEHTI Ha MUIlIaxX noeaHanHs pajiauii (7 Gy) ta cudbipku npuszBoauniio 10 96%
CMEpPTHOCTI, MPOTE MPU3HAYEHHS KIIHAAMIIUHY MiJBULIYyBAIO BHKUBAHHS 10 86%.
Ile miakpecmtoe, mo xipypris npu KPY 0e3 macuBHOi aHTHOIOTHKOTEpamii B
MPUXOBAHMI NEP10Jl MpUpedYeHa Ha MpoBaj. TakoX BCTAHOBJIEHO MMO3UTUBHUY BILINB
npenaparis, M0 3HIKYIOTh CUCTEMHE 3alalIeHHs! (HAIpUKIIaJl, TPUXOCTaTUH A), sKi
IpU BBEACHHI y MEpIIl TOJMHU MICJsS TpaBMHU MOKpallyBaidu BkuaHHS 3 50% 10
83.3% 3a paxyHOK BiAHOBJICHHS PiBHS TPOMOOIIMTIB Ta JEUKOLUTIB.

BucHoBku. PanHs XipypriyHa HEKpEKTOMisl € MAaTOr€HETHYHO OOTpYHTOBAaHUM
METO/IOM JIIKYBaHHSI KOMOIHOBaHMX pajlalliiHUX YPaKeHb, 110 JO3BOJISIE PO3IpBATH
JIQHITIOT B3aEMHOI'0 OOTSKEHHS IIJIIXOM BUIAJIEHHSI TOKCUYHOTO BOTHUILA HEKPO3Y.

"300TUM BIKHOM" 71 MPOBEJAEHHS HEKpeKToMii € mepuni 24-48 roauH Bix
MOMEHTY ypaK€HHS (IPUXOBaHUI Mepioj), KOJIM MOKa3HUKU TeMOMOEe3y T03BOJISIOTH
3a0e3neynTH BI>KUBaHHS Ha piBHI 78% mopiBHSIHO 3 10% y HeNIKOBaHUX BUMAAKaX.

Xipypriune BTpy4YaHHS OOOB’S3KOBO IOBMHHO 3aBEpIIYBATHCS TMEPBUHHUM
3aKPUTTSAM paHu (IIBOM a00 TIJIACTHKOIO), OCKUIbKU 3aJMIIEHHS BIAKPUTOI PaHEBOI
MOBEPXHI MPHU palallifHOMy ypa)X€HHI 3HM)KYy€ BUXUBaHHS 10 15% uepe3 BTpary
Oap’epHOi PyHKITI.

[Ticns 72 roguH BiA MOMEHTY TpaBMHU HAcTae Mepioj "XIpypriyHOro pu3uky',
MOB’SI3aHUII 3 TOYATKOM TEMaTOJIOTIYHOTO KpHU3y, IO POOUTH paguKaIbHy
HEKPEKTOMIiI0 HEOE3MeYHOIO.

EdexkTuBHICTD HEKpEKTOMII B NPUXOBAHUA MEpIOA MPAMO 3aJEKHUTh BIJ
CYIYyTHBOT'O 3aCTOCYBaHHS aHTHO10TUKIB, KOJIOHIECTUMYIIIOIOUYNX (haKTOPIB Ta 3aCO01B
00pOTHOM 3 €HA0TENIATIBHOI UCHYHKITIETO.
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Annotation. We analyzed the results of surgical treatment of 160 patients with
obstructive jaundice (OJ) who underwent minimally invasive interventions. One-stage
minimally invasive surgical interventions were used in 50 (31.2%) patients and two-
stage minimally invasive interventions in 110 (68.8%) cases. One-stage interventions
included laparoscopic cholecystectomy (LCE) with cysticolithotomy, external
drainage of the bile ducts. Two-stage tactics involved endoscopic transpapillary
interventions at the first stage and LCE at the second stage. One-stage correction of
bile duct obstruction is recommended for patients with bilirubin count below 200 uM/I,
OJ duration up to 2 weeks, compensated (subcompensated) concomitant pathology,
and no complications. Priority is given to two-stage surgical tactics for treatment of OJ
patients with hyperbilirubinemia over 200 uM/l, OJ duration over 2 weeks, the
presence of comorbidities in the stage of decompensation, and concomitant acute
cholangitis and biliary pancreatitis.

Keywords: obstructive jaundice, laparoscopic lithoextraction, endoscopic
transpapillary interventions.

Introduction. According to WHO, OJ is one of the most common diseases of the
digestive system observed in 10-15% of the world's population [1, 2]. Along with
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significant advancement in treatment of OJ patients, biliary decompression is often
accompanied by development of post-operative liver failure [3, 4]. This complication
is called post-decompression liver dysfunction, which is difficult to treat and lethal in
14-27% of cases [5, 6]. Today, minimally invasive interventions are used along with
open methods of bile ducts decompression. Using minimally invasive techniques for
treatment of OJ patients has become one of the leading trends in surgery [7, 8]. Biliary
surgery today sustains the trend of multi-stage minimally invasive interventions
considering the severity of OJ patients’ condition [9, 10]. Yet, gaining an experience,
surgeons have been increasingly using the one-stage treatment approach [11, 12].
However, today in biliary surgery, the indications for one-stage and multi-stage
minimally invasive surgical interventions remain uncertain.

The aim and objectives of the research: assessment of the effectiveness of using
one-stage and multi-stage minimally invasive methods of bile duct decompression in
patients with OJ.

Materials and methods. In the period from 2002 to 2025 160 patients, including
92 (57.5%) female and 68 (42.5%) male subjects with OJ underwent minimally
invasive surgical interventions. Young, middle-age, elderly, senile, and long-living
individuals accounted to 26 (16.2%), 49 (30.6%), 43 (26.9%), 38 (23.8%) and 4 (2.5%)
patients, accordingly. The average age was 50+6.0 years. 65 (40.6%) had OJ duration
up to 7 days, 42 (26.3%) - 7-14 days, 18 (11.2%) - 14-21 days, 23 (14.4%) - 21-28
days, and 12 (7.5%) — over 28 days. The average duration of OJ was 18+3.5 days.

Causes of OJ were: choledolithiasis in 105 (65.6%) of the patients, Myrizzi's
syndrome in 11 (6,9%), common bile duct strictures (CBD) in 6 (3.7%), stenosing
papillitis in 23 (14.4%), pancreas head cancer in 9 (5.6%), tumor of the major duodenal
papilla (MDP) in 6 (3.7%).

The methods of research were bioethical expertise at the Ethics and Bioethics
Committee of the National Pirogov Memorial Medical University, Vinnytsia (Minutes
No. 30 dated 10.12.2018). General clinical, laboratory, and instrumental study methods
were used for diagnostics of OJ. The cholestasis indicators included: an increase of the
level of general and direct bilirubin, alkaline phosphatase, cholesterol. The indicators
of the cytolytic syndrome were also assessed aspartate aminotransferase and alanine
aminotransferase activity.

Instrumental research methods included: transabdominal ultrasonography (TUS),
endoscopic ultrasonography (EUS), fibrogastroduodenoscopy (FGDS), endoscopic
retrograde cholangiopancreatography (ERCP), intraoperative cholangiography (I0C),
magnetic resonance imaging (MRI). TUS involving Lodgiq-500 PRO Series GE
apparatus was used for screening of gallbladder and bile ducts pathologies in all
patients. Pentax-290V fibrogastroduodenoscope was used for FGDS, of OJ patients.
10-20 ml of 30% water-soluble dye was administered for direct contrast of bile ducts
in ERCP. IOC was performed by administering 10-20 ml of 30% contrast matter
through the bile ducts. If it was impossible to cannulate the MDP, we resorted to EUS
using Olympus Exera EU M 60 apparatus. In case of pancreatic diseases, we performed
MRI using a Somatom-CR scanner.
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Results. The informativity of TUS in diagnosing the causes of OJ made 102
(64.0%). TUS helped to diagnose bile ducts dilatation and the presence of calculi. EUS
was used in case of unsatisfactory TUS results and impossibility of MDP cannulation.
The reasons for unsatisfactory TUS results were severe flatulence — 6 (3.7%), obesity
— 4 (2.5%), the presence of multiple small calculi in the terminal CBD department — 5
(3.1%), and aerocholia — 2 (1.2%).

All OJ patients were subjected to FGDS, which contributed to assessment of MDP
shape and size, and the nature of secreted bile. FGDS diagnosed MDP cancer in 6
(3.7%) patients. FDGS was also used to perform a differential diagnostics of OJ
between a calculi wedged in the distal CBD and a pathology of the MDP.

ERCP was performed in 65 (40.6%) cases. Choledocholithiasis and stenotic
papillitis were diagnosed in 42 (26.2%) and 23 (14.4%) patients, respectively. ERCP
failed in 22 (13.7%) cases due to the presence of a concrement in the MDP ampoule,
parapapillary diverticulum, and after the Billroth II stomach resection in 14 (8.7%), 6
(3.7%) and 2 (1.2%) cases, accordingly. Post-ERCP complications occurred in 8
(5.0%) patients, including acute pancreatitis in 5 (3.1%), acute cholangitis in 2 (1.2%)
and haemorrhage from the MDP in 1 (0.6%) if ERCP was combined with endoscopic
papillosphincterotomy (EPST).

39 (24.4%) patients were subjected to IOC. Choledocholithiasis, Myrizzi's
syndrome, CBD stricture were diagnosed in 22 (13.7%), 11 (6.9%), and 6 (3.7%),
accordingly. Post-IOC complications were observed in 5 (3.1%) patients, including
acute pancreatitis and acute cholangitis in 3 (1.9%) and 2 (1.2%) cases, respectively.
MRI was used for diagnosing pancreatic head cancer in 9 (5.6%) patients.

One-stage minimally invasive surgical interventions were used in 50 (31.2%)
patients with bilirubin count below 200 uM/1, OJ duration up to 2 weeks, compensated
or subcompensated concomitant pathology, and no complications. Laparoscopic
cholecystectomy (LCE) with lithoextraction involving Fogarty balloon-tipped catheter
was used in 18 (11.2%) patients having calculi up to 5 mm positioned below the
confluence of the cystic duct into the common hepatic duct. LCE with external CBD
drainage was performed in 11 (6.9%) patients with Myrizzi's syndrome type I.
Endobiliary transpapillary stenting (7 Fr stent) was used for long-term decompression
of bile ducts in 6 (3.7%), 6 (3.7%), and 9 (5.6%) patients with terminal CBD stricture,
MDP cancer, and pancreas head cancer, accordingly. The stent was replaced in 3-4
months once inlaid with bile acid salts.

Two-stage minimally invasive interventions were performed in 110 (68.8%)
patients with hyperbilirubinemia over 200 uM/l, OJ duration over 2 weeks, the
presence of comorbidities in the stage of decompensation, and concomitant acute
cholangitis and biliary pancreatitis. At the first stage, endoscopic papillary balloon
dilation was performed in 5 (3.1%) patients with single calculi up to 5 mm in size
localized in the distal CBD departments, using 4- and 6 mm cylinders pressurized
within the range of 4-9 atm. The dilation continued 15-60 seconds. At the first stage,
25 (15.6%) patients with choledocholithiasis were submitted to incomplete EPST (up
to 10 mm), which made possible independent discharge of calculi up to 10 mm in
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diameter. Incomplete EPST was also used in 14 (8.8%) patients with stenotic papillitis.
At the second stage, LCE was performed after the elimination of OJ. The second stage
was performed on Day 3-10 depending on the severity of patients’ condition. Complete
EPST (over 10 mm) was performed in 22 (13.8%) patients with choledocholithiasis,
which made it possible to perform lithoextraction of calculi 10-20 mm with a Dormia
basket (Olympus FG-22Q, Boston scientific trapezoid RX). Complete EPST was also
followed by mechanical lithotripsy involving Olympus BML-201Q lithotripter in 12
(7.5%) patients with 20 mm or over concrements. The fragmented concretions were
removed then with a Dormia basket. Complete EPST was also used in 9 (5.6%) patients
with stenotic papillitis. Repeated gradual EPSTs were performed as rapid biliary
decompression led to a progression of liver failure. 23 (14.4%) patients with signs of
purulent cholangitis underwent EPST with a nasobiliary drainage. The presence of
drainage made it possible to rehabilitate the bile ducts with antiseptic solutions.

Discussion. According to the results of the study, no post-decompression liver
dysfunction was observed after one-stage minimally invasive surgical interventions.
Because, one-stage minimally invasive surgical interventions were performed in patients
with hyperbilirubinemia below 200 uM/I, OJ duration up to 2 weeks, compensated or
subcompensated concomitant pathology, and no complications. Performing LCE with
cysticolithotomy is possible in the presence of single calculi up to 5 mm positioned
below the confluence of the cystic duct into the common hepatic duct.

Two-stage minimally invasive surgical interventions were used for treatment of
patients with bilirubin count over 200 uM/1, OJ duration over 2 weeks, the presence of
comorbidities in the stage of decompensation, complicated by OJ acute cholangitis and
biliary pancreatitis. No significant functional disbalance of the liver was observed
following two-stage minimally invasive surgical interventions. Because, two-stage
approach involved endoscopic transpapillary interventions at the first stage and LCE
at the second stage. The interval between minimally invasive interventions was 3-10
days, which was optimal for the post-decompression period.

Endoscopic transpapillary interventions are advisable when the patients have the
following indications: papillary balloon dilatation with solitary concrements of up to 5
mm in diameter, incomplete EPST in case of calculi up to 10 mm, complete EPST with
lithoextraction in case of gallstones 10-20 mm, mechanical lithotripsy in case of calculi
20 mm or over and transpapillary endobiliary stenting for prolonged biliary
decompression in case of strictures of the terminal CBD benign and malignant OJ
genesis.

Conclusions:

1. One-stage correction of bile duct obstruction is recommended for patients with
bilirubin count below 200 uM/l, OJ duration up to 2 weeks, compensated or
subcompensated concomitant pathology, and no complications.

2. Priority is given to two-stage surgical tactics for treatment of OJ patients with
hyperbilirubinemia over 200 uM/l, OJ duration over 2 weeks, the presence of
comorbidities in the stage of decompensation, and concomitant acute cholangitis and
biliary pancreatitis.
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PAPMAKOJIOI'TYHI BJIACTUBOCTI
CHIPOHOJIAKTOHY TA NEPCIIEKTUBH HOT'O
3JACTOCYBAHHA ITPU 'OPMOHAJIBHO-3AJIEZKHUX
CTAHAX

Ilepouna €Brenis OJuieriBHa

3mo0yBauka BuIoi ocsitu Il kypcy

II megmunuit pakynpTeT

IHayrtina Osena IropiBHa

ACHCTEHTKA

Kadenpa dbapmakosnorii Ta MEAMYHOI peLienTypu
XapKiBChKUI1 HAI[IOHAIbHUM METUYHUN YHIBEPCUTET, Y KpaiHa

AKTyajbHicTh. CHIPOHONIAKTOH € CHHTETUYHHM CTEPOiJHUM aHTaroHiCTOM
aJIbJIOCTEPOHY, SKUU  peani3ye CBOIO  JIiIO [UIIXOM 0JIOKYBaHHS
MIHEpAJIOKOPTUKOITHUX peuentopiB. OKpiM 1bOro, Mpenapar XapaKTepU3yeTbCs
BUPAKXECHUMHU AHTUAHIAPOTCHHUMHU BJIACTHUBOCTSIMH, 110 3HAYHO PO3UIMPIOE CIIEKTP
Horo papmMakoJOTIUHOTO 3aCTOCYBAHHS.

[lepBUHHO CHIPOHONAKTOH BUKOPHCTOBYBABCS MEPEBAKHO B KapiOJIOTTUHIH
MPaKTHI, OJTHAK MTOABIII TOCTIIKEHHS TPOJIEMOHCTPYBAIIA HOTO €(hEeKTUBHICTH MPU
CTaHaX, acOIIMOBaHWX 13 TimepaHaporeHicro. Ha choromHi ropMoHaILHO-3aICKHI
JIEPMAaTOJIOTIYH1 TIOPYIICHHS, 30KpeMa aKHe, TIPpCYyTH3M 1 aHApPOTEHHA ajomellis,
3QJIMIIAIOTHCS AKTYaAJIbHOIO MPOOJIEMOI0, 0COOJIMBO Cepell KIHOK PErnpoyKTUBHOTO
BIKY.

3 ormsaay Ha e, BUBYEHHS (apMakoJIOTIUHMX €(EeKTIB CHIPOHOJAKTOHY Ta
MO>KJIMBOCTEH MOTr0 3aCTOCYBAHHS MPHU PI3HUX MATOJNOTIYHUX CTaHAX € Ba)JIMBUM
HaIpsIMOM cydacHoi ¢apmakoTtepanii [1].

Mera. Meroro pobotu € aHamiz  (apMakKoOJIOTIYHUX  BIACTUBOCTEH
CHIPOHOJIAKTOHY Ta OILIIHKAa MOXJIMBOCTEH HOro 3acTOCYBaHHS NPU TOPMOHAIIBHO-
3aJIe)KHUX TaTOJOTYHUX CTaHaX.

Marepiaan Tta MeToaM AocaizKeHHsl. Y poOOTi 3MiIMCHEHO aHali3 Cy4acHHX
HayKoOBUX Jukepen. OmpanpoBaHo myOmikamii 3 (axoBUX MEIUYHUX BHUIAAHb,
npejacTaBiieHux y 6a3zax ganux PubMed, Scopus Ta Web of Science. Jlo qocnimxeHHs
BKJIIOYEHO CHCTEMaTH4HI OIS, METaaHaji3W, pPaHJIOMI30BaHI KOHTPOJIbOBaHI
JOCIIKEHHS, @ TAKOK PEKOMEH a1 MI)KHAPOIHUX TPO(PECITHIMX TOBAPUCTB.

Otpumani pesyiabTaTtu. Bynbrapsi Byrpi (akHe) € OHUM 13 HAUTTOMIUPEHIITUX
HIKIDHUX 3aXBOPIOBaHb Yy CBITI. BOHM MOXYTb NpPOSBIATHCS $K 3alaJbHUMU
eleMeHTamMu (TamyJii, MyCcTyJn), TaKk 1 He3amaJlbHUMH (KoMmemoHu). Jlyis GaraTtbox
MaIi€HTIB 1€ HE JIMIIE KOCMETHYHA MpodiemMa, a i ¢akTop, KUl BIUIMBAE HA SKICThH
KUTTS Ta TCHUXOJIOTIYHUKA CTaH. BaxiMBy pojb y PpO3BUTKY aKHE BIAIIPalOTh
aHJPOTEHH, AKI CTHUMYJIOIOTH POOOTY CAJIBHHX 3aj03 1 MiJABUINYIOTh BUPOOJICHHS
HIKIPHOTO caja.
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CripoHOJIaKTOH HAJIEKUTh J0 Kalmii30epiralouux JA1ypeTUKIB 1 € KOHKYPEHTHUM
AHTATOHICTOM  albIOCTEPOHY. Moro mis  peamisyeTbcss uyepes  OJIOKady
MIHEPATOKOPTUKOITHUX PELENTOPIB, 10 MPHU3BOAUTH 10 3MEHIIEHHS peadbcopOril
HATpIl0O Ta BOJAM 1 3aTPUMKH Kaiiio. BoaHowac mpenapaT mae aHTHAHJIPOTEHHY
aKTUBHICTh, KA TOJIATAE y OJIOKYBaHHI aHAPOTCHHHUX PEIENTOPIB Ta MPUTHIYCHHI
nepruepruIHOro NePEeTBOPEHHS TECTOCTEPOHY y OUIBIIT aKTUBHI METaOOIITH. 3aBISKA
LbOMY 3MEHILYETHCS CTUMYJISILIS CAJIbHUX 3aJ103 1 IPOAYKI1s ceOyMy, 1110 € KIIFOUOBUM
MEXaHI3MOM y PO3BUTKY akHe [2,3].

CyyacHi  KJIHIYHI ~ JOCHIIPKEHHS  JI€MOHCTPYIOTh, 11O  3aCTOCYBaHHS
CHIPOHOJIAKTOHY TPHU aKHE MPU3BOJUTH 10 TOCTYMOBOTO 3MEHIICHHS KUIBKOCTI
3amajbHUX €JIEMEHTIB, a KIIHIYHUN eeKT 3a3Bu4ail (hOpMYy€EThCS MPOTATOM KITBKOX
MICALIB Tepamii. Y ¢apMakoTepaneBTUYHOMY acCIleKTl MpernapaTr po3rsgacThCsl K
anbTEepHATHBA aHTHOAKTEplaIbHUM 3aco0aM, IO JO03BOJISE YHHKHYTH MPOOJIeMHU
aHTUO10TUKOPE3UCTEHTHOCTI [4—8].

VY 1poMy 11aH1 CIIIPOHOJAKTOH Ma€ MepeBary, OCKUTBKH MOYKE 3aCTOCOBYBATHCS
K JOBroTpuBana tepamis. J(OCHPKEHHS MOKa3yloTh, IO HOro epeKTUBHICTh €
CHIBCTABHOIO 3 aHTUOIOTHKAMHU, a B ICSIKAX BUTIAJKAaX HABITh Kpamoro [6,7,8].

Kpim Toro, meski HaykoBi JpKepena BKa3ylOTh Ha €(EKTHUBHE BUKOPUCTAHHS
aHTUAHAPOTreHHOI J1i CIPOHOIAKTOHY NPH JIIKYBaHH1 aHAPOreHHOi anoneuii. Bizomo,
0 TIpernapaT CIpHUse 3HUKEHHIO IHTEHCUBHOCTI BHMAIiHHS BOJIOCCS Ta cTadimizamii
MaTOJIOTTYHOTO Tporecy. Edekr 3a3Buuali po3BUBAETHCS IOCTYIOBO 1 MOTpeOye
TPUBAJIOrO 3aCTOCYyBaHHs npenapary [9,10].

KumiaigH1 1ocaiKeHHs JEMOHCTPYIOTh BIIHOCHO CIIPUATIMBUM TPod1Ih Oe3meKu
cnipoHonakToHy. [1o014H1 peakuli, K MNpaBUIO, MAIOTh J10303AJIEKHUN XapakTep 1
BKJIIOYAIOTh apTepiayibHy T1MOTEH3110, 3a11aMOPOYECHHS, TOPYILIEHHSI MEHCTPYaIbHOTO
UK. BaXXJIMBUM acrieKTOM € KOHTPOJIb PIBHS KaJlilo, X04a Y MOJIOJMX MAaIlI€EHTIB O6€3
CYIyTHBOI MAaTONOTii pU3MK Tinepkamiemii € HeBucokuM [11,12]. Takox cydacHi
JOCIIIJIKEHHSI HE MIITBEPUKYIOTh 3B 3Ky MIXK 3aCTOCYBaHHSAM CITIPOHOJIAKTOHY Ta
MIJBUIIICHUM PHU3UKOM OHKOJIOTIYHMX 3axBOpiOBaHb. BojaHouwac mnpenapaT He
PEKOMEHYEThCS il Yac BariTHOCTI, 10 MOTPIOHO 00OB’S3KOBO BpPaxOBYBaTH MpH
Horo npusHayenHi [11,12].

BucnoBok. Otxe, CIIPOHOJAKTOH € Oararo(yHKIIOHATFHUM JIIKAPCHKUM
3acCO00M 13 TOENHAHHAM JIypEeTUYHHX Ta AHTUAHJIPOTC€HHUX BIAcTUBOCTEW. BiH
JIOTIOMAara€e 3MEHINUTH MTPOSIBU aKHE Ta YIOBUIBHUTH BUNIAAIHHS BOJOCCS, BIUTMBAIOYH
HA MPUYMHM IMX TOpyIIeHb. Moro (apMakomoriudi e(pekTH 3yMOBIIOIOThH
€(EeKTUBHICTh HE JIMIIE Yy KApPAIOJOTIYHIA MpaKTHI, ajle ¥ IpH TOPMOHAIBHO-
3aJIeKHUX JIEPMATOJIOTTYHUAX CTaHAaX.

3aBasgKA  34aTHOCTI BIUIMBATH Ha KIIOYOBI IMATOI€HETUYHI MEXaHI3ZMU
rinepa”IporeHii, mpenapar 3aiiMae BaKJIMBE MICIIe Y CydacHid (apmakoTepamii Ta
PO3MIISIAETHCS SIK IEPCIEKTUBHUM 3aCi0 JIs1 TPUBAJIOTO 3aCTOCYBAHHS.
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POTABIPYCHA IH®EKIIISl V IITEA: CYYACHI
MIIXOAU 10 NPOPLIAKTUKHU TA BAKIIMHALIT

Ilerpenko Amina IropiBHa

3100yBay BUIIIOi OCBITH

Menununuit pakynbTeT

I'aBpusioB AnaroJiii BikropoBuu

K.ME/I.H., JOLEHT

Kadenpa indexuiinnx xBopoo,

IUTSYUX IHPEKUIMHUX XBOpoO Ta prusiaTpii

XapKiBChKUI HAIlIOHAIbHUM METUYHUHN YHIBEPCUTET, Y KpaiHa

AKTyajbHicTb. PoTaBipycHa iH(EKIIIS € OJIHIEI0 3 MPOBIAHUX MPUUKUH TOCTPOTO
raCTPOSHTEPUTY y JIITe PAHHBOTO BIKY Ta 3QJMIIAETHCS BAXKIMBOIO IPOOIEMOIO
IPOMAJICBKOTO 37I0pOB’Sl Y BCbOMY CBITi. He3Bakaroum Ha MOKpalleHHS CaHITapHO-
TIT€EHIYHUX YMOB, PIBEHb 3aXBOPIOBAHOCTI 3QJIMIIAETHCS BUCOKUM, IO 3yMOBIIIOE
HEOOX1AHICTh ePeKTUBHOT MPODIIAKTUKU, 30KpEMa BaKIIUHAII11.

Mera i MeToau. Buznauntu Ta oOrpyHTYBaTH Cy4YacHi MiAX0U 1O MPOPLIAKTHKU
poTaBipycHO1 1H(]eKIii y JiTeli Ta OIIHUTH PpOJIb BaKIMHAIIl Yy 3HMKEHHI
3aXBOPIOBAHOCTI. J[J1 mouyky HeoOXi1HOi 1H(pOpMaIli BUKOPUCTAHO CY4YacHI HAyKOBI
nyOikali 3 enekTpoHHUX 6a3 nanux Akaaemisi-Google, Medline, PubMed, a Takox
MPOAHAII30BAaHO PEKOMEHAIli MIKHAPOJHUX opranizauii, 3okpema BOO3 ta CDC,
10/10 MPO(DITAKTUKK POTaBIpyCHOT 1H(EKIIIT Y TiTeH.

Pe3yabTart i 006roBopennsi. PoraBipyc OCHOBHA MpHUYMHA TSHKKUX J1apeHHUX
3aXBOPIOBAaHb Y JITEH BIKOM J10 5 pokiB. B mepion 10 3ampoBaKeHHS BaKIIMHU BiH
mopiudo cupuunHsaB 10 500 000 cmepreii cepen niteii y Bcbomy cBiti [1]. [lepengaua
iHpekuii 3a1MCHIOEThCS  (PeKaTbHO-OpAIbHUM — IIUISIXOM, TMPU  [OMY  BIPYC
XapaKTEPU3yEThCSI BHUCOKOIO KOHTAriO3HICTIO Ta CTIAKICTIO Y 30BHIIIHBOMY
cepenoBuil. lllopiyHo potaBipycnHa iHdekuis crnpuunssuia Big 30% mo 50% ycix
rocriTami3aliii Ta BHUIAJKIB JeriipaTaiii 3 HpPUBOAY TOCTPOro TacTPOCHTEPUTY,
0COOJIMBO y AiTeH paHHBOTO BiKY [2].

Hecneundiuna npodinakruka BKIOYae JOTPUMAHHS TICIEHU PYK, MOKPALCHHS
CaHITapHUX yMOB Ta Oe3nedyHe BojonocTtadanHs. [IpoTe 1i 3axoau He 3a0e3neuyoTh
JOCTaTHHOI'O KOHTPOJIIO 1H(EKIIIT yepe3 HOro BUCOKY CTIHKICTh Ta JETKICTh Mepeaayi
[3].

Baknunariss — HaiOuem e@exkTUBHUNH MeToJ TpOoQIIaKTHKA POTaBIPYyCHOT
iH(ekii. Ha cboroHi BAKOPUCTOBYIOThCS MEpOpajibHI BaKIMHU, 30KpeMa Rotarix Ta
RotaTeq, fK1 y BeIMKOMY paHOMI30BaHOMY JOCIIKEHH1 TPOIEMOHCTPYBAJIA BUCOKY
e(ekTUBHICTh MOHaA 85%  TPOTH TSHKKOTO POTABIPYCHOTO TaCTPOCHTEPUTY Ta
MOB'SI3aHMX 3 HUM rocmitaimizamid [3, 4]. 3a gaHuMH MDKHApPOJHHMX JTOCIIIKCHB,
BIIPOBAPKCHHS BaKI[MHAI(Ii PU3BEJIO 0 3HAYHOTO 3HM)KEHHS PIBHS 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI cepel [iTeil: MeIiaHHe 3HWKEHHsI TOCHITali3alliil Yepe3 TOCTpHii
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racTpOEHTEPUT Oy/Ib-sKOi eTiojorii craHoBmwio 38% cepex aitel A0 5 pokiB, a
rocmiTaiizaiiii 3 MpyuBOIy MIATBEPKEHHOTO poTaBipycy — 67% [5].

BcecBiTHs opranizailiss OXOpOHU 3I0POB’ S peKOMEH/Ty€ BKIIOYSHHS POTaBIpyCHOT
BaKIIMHM JI0 HAI[IOHAJIBHUX KaJleH1apiB MpodIIaKTUYHUX IIETIeHb Y BCIX KpaiHax [1].
Bongnouac icHyOTh meBHI mNpoOaeMu, TOB’S3aHI 3 HEJOCTATHIM OXOIUICHHSM
BaKIIMHAI[I€0, HU3bKOIO 0013HAHICTIO HACEJICHHS Ta JOCTYIMHICTIO BaKIIMH.

BucnoBku. PoraBipycHa 1H(EKIis 3aquIIa€TbCsl 3HAYYIIOK MPUYHHOIO
3aXBOPIOBAHOCTI cepex aiTed. HaiOunbimn epexkTHBHUM METOq0M MpPOGIIaKTUKH €
BaKI[MHAIlIf, KA CYTTE€BO 3HUXKYE PU3UK TKKOro nepediry xsopooOu. IlinBuiieHHs
piBHS OXOIUIEHHS MICIUIEHHSAMU Ta 1H(GOPMOBAHOCTI HACENCHHS € KIIOYOBHUMHU
HanpsMaMu y 60poTh01 3 pOTaBipyCHOIO 1H(EKITIEO.
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Abstract. This paper examines the impact of psycho-emotional disorders and
professional burnout of interceptor UAV operators on the effectiveness of their combat
employment, based on the experience of the Russia-Ukraine war. The conflict has
become the first in history where both sides employ UAV's on a massive scale: Russia
employed up to 300 strike drones of the "Shahed" and "Geran-3" types daily during
winter 2025-2026. Ukraine's response was the deployment of interceptor drones, i.e.
UAVs controlled by an operator through video goggles (FPV, first person view) in real
time, destroying enemy drones by mid-air collision. In 2025, over 100,000 interceptors
were produced, and the number of successful interceptions exceeded 1,000 per month.
However, interceptor operators experience a significantly different stress profile
compared to strike UAV operators: decision time ranges from a few seconds to 40
seconds depending on target speed, with 17-25 stress episodes per night shift and 500-
750 per month. Operators work in field conditions near the contact line, under direct
threat, with limited nutrition options and concealment requirements. Quantitative
modeling demonstrates that by the end of an 8-hour night shift, the probability of
hitting the target on the first attack decreases approximately twofold (from 0.70-0.80
to 0.30-0.40), and interceptor consumption per target increases 2-2.5 times. A
significant research gap was identified: no empirical studies of interceptor UAV
operator mental health exist. Practical recommendations are proposed: Al-assisted
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terminal guidance, optimizing shift duration (4-6 hours), psychological support,
specialized field nutrition, and training adaptation.

Keywords: interceptor UAV, operator burnout, PTSD, time pressure, decision-
making, Shahed, counter-drone defense, Russia-Ukraine war, combat effectiveness,
human factors.

Introduction. The Russia-Ukraine war has significantly changed modern warfare
through the massive scale of UAV employment. According to analysts, drones account
for approximately 70% of casualties on both sides [1]. Russia employed approximately
19,000 strike UA Vs during winter 2025-2026, averaging 150-200 per day [2]. Ukraine
responded by deploying interceptor drones from 2024, producing over 100,000 units
in 2025 [3, 4].

Despite extensive literature on UAV operator psychology (predominantly from
the US context) [5, 6, 7], research on the specific stress profile of interceptor UAV
operators is absent. This operator type is new and emerged during the Russia-Ukraine
war. Their stressors differ significantly: extreme time pressure (5-20 seconds), repeated
acute stress (500-750 episodes per month), field conditions near the contact line, and a
unique source of moral injury, as a miss may lead to civilian casualties. These factors
increase the risk of developing PTSD, whose symptoms such as hyperarousal and sleep
disturbance directly block the ability to make rapid decisions [7].

Aim and objectives. The aim of this study is to systematize knowledge about
psycho-emotional disorders of interceptor UAV operators and assess their impact on
combat effectiveness. The following objectives are defined: 1) review scientific
publications on the psychological consequences of UAV operator work; 2) identify the
specific stress profile of interceptor UAV operators and its differences from the strike
UAYV operator profile; 3) develop a parametric model of interception effectiveness
decline due to fatigue and stress; 4) formulate practical recommendations for
maintaining operator combat readiness.

Results and discussion. A narrative review was conducted of scientific publications
from Scopus, Web of Science, and PubMed databases (2014-2026) using search queries:
"UAV operator stress", "drone operator burnout", "PTSD", "counter-UAS", "interceptor
drone". Of 127 identified sources, 34 met the inclusion criteria. A parametric model of
interception effectiveness decline was also developed based on generalized data on
cognitive function impairment from peer-reviewed sources. Table 1 presents the available
interception time calculation based on target UAV speed and detection range.

Table 1 - Available interception time calculation by target speed

Target UAV Speed, km/h Speed, m/s Detection range, T=D/V,s
type m
Shahed-136 150-185 42-51 1500-2000 29-48
(Geran-2)
Geran-3 (Shahed- 300-350 83-97 1500-2000 15-24
238)
Prospective jet 400-500 111-139 1500-2000 11-18
UAV
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After subtracting launch time (3-5 s) and approach (5-15 s), the operator has 14-
40 s for guidance against Shahed-136, and up to 16 s against Geran-3. For prospective
jet UAVs, the operator time may be under 10 s, and in some cases interception without
pre-positioning becomes impossible. This justifies the need for autonomous terminal
guidance for high-speed targets.
Based on generalized data on cognitive function decline [8, 9, 10, 11], a model of

effectiveness decline during a night shift was constructed (Table 2).

Table 2 - Model estimate of interception effectiveness decline during a night shift

Shift hour Kill prob. 1st attack Interceptors/target Miss rate, %
1-2 (start) 0.70-0.80 1.2-14 4-9
3-4 (mid-shift) 0.55-0.65 1.5-1.8 12-20
5-6 (fatigue) 0.40-0.50 2.0-2.5 25-36
7-8 (exhaustion) 0.30-0.40 2.5-33 36-49

The model shows that kill probability halves by the end of an 8-hour shift, while
interceptor consumption per target increases 2-2.5 times, potentially exhausting
supplies before the attack ends.

The analysis revealed a markedly different stress profile that can be defined as
"chronic acute stress": repeated high-intensity episodes with extreme time pressure.
Sustained hyperactivation of the nervous system under these conditions leads to rapid
clinical burnout and neurobiological cognitive deficit (loss of concentration, slowed
reaction), which becomes the primary cause of missed interceptions [5, 8]. This
substantially differs from the "chronic monotony + episodic stress" profile documented
in strike UAV operator research [5, 6]. Beyond combat stress, interceptor operators
face basic survival challenges in field conditions near the contact line: threat of being
hit, concealment requirements, inability to cook hot food (fire and burners reveal the
position), water shortage, and malnutrition. Research shows that dehydration of just
2% of body mass and inadequate nutrition noticeably impair attention, reaction speed,
and decision-making ability [11, 12, 13]. Therefore, a two-tier nutrition scheme is
recommended. At the UAV unit base area, operators receive a full hot ration with
heating capability. At the interception position, a compact dry ration similar to a sniper
pack is used (jerky, energy bars, nuts, caffeine-containing components), requiring no
heating and not compromising concealment [12]. All these factors combined reduce
the effectiveness of interceptor operators. An additional factor is information overload:
during mass attacks, the operator receives large volumes of data from multiple sources,
requiring filtering of redundant and false information for correct decision-making
under time pressure [17]. A separate factor is visual fatigue: interceptor operators
control UAVs through FPV goggles or monitors [3], prolonged use of which during
night shifts causes eye strain, nausea, and disorientation [11]. Russia has begun
equipping Shaheds with infrared spotlights to blind interceptor pilots [3], further
increasing visual stress.

Al-assisted terminal guidance of interceptor UA Vs represents the most promising
direction: computer vision systems relieve the operator of the most stressful task in the
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final seconds of approach [3, 14]. Research confirms that Al assistance improves
decision accuracy under time pressure [15].

Practical recommendations:

1) autonomous terminal guidance using Al, which improves target engagement
accuracy and protects the operator from infrared spotlight blinding, since computer
vision systems operate in a different spectral range;

2) limiting shift duration to 4-6 hours, which slows fatigue accumulation and
maintains operator reaction speed at a level sufficient for intercepting high-speed
targets;

3) psychological screening within the unit for early detection of hyperarousal
symptoms and prevention of clinical PTSD development [7];

4) two-tier nutrition scheme (hot rations at base, dry rations at position),
maintaining operator cognitive functions without compromising concealment;

5) training under simulated mass-attack conditions to build stress resilience and
automated responses under time pressure;

6) rational distribution of effort between interceptor UAV units and EW assets
[16] when planning combat employment, which reduces the total number of targets
requiring interception and decreases operator workload.

Conclusions. 1. Interceptor UAV operators experience "chronic acute stress": up
to 500-750 stress episodes per month, with decision time for high-speed targets not
exceeding 16 seconds. This stress profile is new and has not been previously
documented.

2. Quantitative modeling demonstrates approximately twofold decrease in kill
probability during an 8-hour night shift and a 2-2.5 times increase in interceptor
consumption.

3. A significant research gap exists: no empirical studies of interceptor UAV
operator mental health have been conducted.

4. The Russia-Ukraine war experience is of practical importance for developing
counter-drone defense doctrine worldwide.
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HJIAXHA BAIOCKOHAJIEHHA KPUTHUYHOI'O
MUCJIIEHHA KYPCAHTIB 3A JOITIOMOI'OIO
IT-IHCTPYMEHTIB Y KOHTEKCTI IPO®ECIHHOI
MNIATOTOBKU MAMBYTHIX O®IIEPIB

Cenuk Anapin

K.(.-M.H., IOIICHT

Kadenpa npukiaanoi MaTeMaTUKH
HamionansHuii yHiBepcHUTET «JIbBIBChKA MOMITEXHIKA
JlimuHcbka XpucTrHa

K.T.H., JOIICHT

I'y3ux Hanis

K.(.-M.H., IOLIEHT

Haropuuii Makcum

CTapIIui BUKJIagaq

Kadenpa pynnameHnTanbHux HayK
HarionanpHa akagemis CyXOnmyTHUX BIHCBK
iMeH1 retbmana I[lerpa Caraitqaunoro, Ykpaina

AHoTanisi. Po3risiHyTO Ta AOCHIIKEHO TEOPETUYHI Ta MPAKTHUYHI ACHEKTH
PO3BUTKY KPUTUYHOTO MHUCIIEHHS MalOyTHIX odilepiB y mporeci iXHboi mpodeciiHol
MIJTOTOBKH 3 BUKOPUCTAHHSM CY4YacHUX 1H(OPMAIITHUX TEXHOJIOT1H. 30CepeKeHO
yBary Ha TpaHcpopmallii OCBITHbOI'O MPOLECY 4Yepe3 IHTEerpaunilo 1HCTPYMEHTIB
MITYYHOTO 1HTEIEKTY Ta CIEeIiai30BaHOT0 MPOTPAMHOTO 3a0€3MeUeHHS, 10 J03BOJISIE
MOJICJIIOBAaTH peajibHl OO0MOBI Ta omeparuBHI cuUTyalii. Po3risHyTo MexaHi3mu
dbopMyBaHHS KOTHITUBHOI CTIHKOCTI 10 Ae3iH(opmallii Ta MaHIMYISTUBHUX BIUIUBIB Y
nu¢poBoMy cepeaoBuili. BuzHaueHo, 110 BIOCKOHAJIICHHS aHATITHYHUX 3010HOCTEH
KypCaHTIB Yepe3 NPUKJIAAH1 3aB/IaHHS € 3al0pPyKOI0 €(DEeKTUBHOTO MPUIHATTS PILLICHb
y CKJIaIHUX YMOBaX Cy4acHOi BiifHH.

KirouoBi cioBa: xputuuHe MucieHss, [T-IlHCTpyMeHTH, IITy4YHUN 1HTENEKT,
BIICbKOBAa OCBITa, MpodeciifHa MmiaAroToBka odimepis.

Beryn. CyyacHa Mofenb MiJITOTOBKY BIHCHKOBHX (haxiBIliB BUMArae MpuHIIMIIOBO
HOBHX TMIJIXO/IB JI0 PO3BUTKY KOTHITUBHMX 3/1I0HOCTEH MaiOyTHIX odilepiB. Y MOBU
ribpuHUx 3arpo3, Oe3nepepBHUX 1HGOPMAILIMHUX BOEH Ta CTPIMKOI IudpoBizarii
CydyacHOTro TmoJii OO CYTTE€BO YCKIAIHIOIOTh XapakTep iXHbOi MpodeciiHoi
TISUTBHOCTI, TIEPETBOPIOIOYN I1HTENEKTYallbHY IepeBary Ha BHUPIMIATbHUN UYWHHUK
ycmixy. ¥ 1bOMYy KOHTEKCTI pO3BUTOK KPUTUYHOTO MUCJIEHHSI Y KYpPCAaHTIB Ha0yBa€ He
JIUIIIE 3araJIbHOOCBITHHOTO 3HAYCHHS, a i CTA€ YMOBOIO 3a0€3MeYeHHs HalllOHAIBHOT
Oe3nekn Ta Oe3rnocepeTHbOr0 30epeKEHHS KUTTS O0COOOBOTO CKiIaay B OOMOBUX
yMOBax. 3JIaTHICTb JI0 MHTTEBOIO aHami3y, IHTepnperauii Ta Bepudikalii
CYNEpEewINBUX JaHUX Y CTPECOBUX CHUTYalllX € BaXJIUBOI KOMIIETEHTHICTIO
CYy4aCHOT'O BIMCBKOBOIO Jiiepa, sfiKa J03BOJUTH MPUHAMATU OOTPYHTOBAHI PIlLIEHHS B
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yMOBaxX KpPUTUYHOrO JnedinuTy Yacy Ta TOTalbHOI HeBU3Ha4eHocTl. [Iporec
MIAITOTOBKM Mae OyTH CHpSIMOBaHUWNM Ha Te, MO0 MalOyTHIN odiuep crpuiimMan
TEXHOJIOTII He K 0e33amnepedne JHKepeso iICTHHH, a K CKIIAJIHAA 1IHCTpyMEeHTapiH, 110
MOTpeOy€ MOCTIMHOTO THTEIEKTYaIbHOTO KOHTPOJIIO Ta Bepu(ikallii 3 00Ky JIFOUHHU.

Meta Ta 3aaaui gocaigxeHHs. MeTow JaHOTO OCHIDKEHHS € TEOPETUYHE
OOTpYHTYBaHHSI Ta BHM3HAYCHHS €()EKTUBHHX CIOCOOIB PO3BUTKY KPUTHYHOIO
MUCJIEHHSI KypCaHTIB 3a JONOMOror cyyacHux IT-iHCTpyMeHTIB, afaniTOBaHUX [0
noTped MaiOyTHBOI odirnepchbkoi mpodecii. s TOCATHEHHS MOCTABJICHOI METH
HEOOXITHO BUPIIIMTH TaKi OCHOBHI 3ajayl: MpoaHalli3yBaTH cHEnu(IKy BIUIMBY
mugposizaii Ha (QopMyBaHHA aHATITHUYHUX 3A1I0HOCTEH BiMCHKOBOCITYKOOBIIIB;
BU3HAUUTHU POJIb IITYYHOTO IHTEJICKTY SIK 3aC00Yy CTUMYJISIIIT KOTHITUBHOT aKTUBHOCTI
y HaBYAJIbHOMY MpOIeci; pO3poOUTH 3aBIaHHS, IO IMITYIOTh peaibHl mpodeciitHi
BUKJIMKM Ta BUMAaraloTh 3aCTOCYBaHHS KPUTUYHOTO aHali3y; OOIPYHTYBAaTH METOJAUKY
dbopmyBaHHS  «IM(PPOBOro  IMYHITETY» SIK 3aXHCHOIO MEXaHI3My MpPOTH
1H(MOPMAITIITHO-TICHXOIOTTYHUX OTIEpaIlii MPOTUBHUKA.

Pe3yabTatn gociaigxeHHs. TeopeTHYHOIO OCHOBOIO JOCIHIJKEHHS BUCTYIAJIH
Cy4yacHl MeNaroriyfi MigXxOoAH, 30KpeMa KOHIEMIis HU(PPOBOr0 KOHCTPYKTHUBI3MY,
BIJIMTOBIJTHO IO SIKOT 3HAHHSI HE 3aCBOIOIOTHCS Y TOTOBOMY BHUIJISIL, a (POPMYIOTHCA
camMmuM 3700yBayeM OCBITHU B TMIpOLIECI AKTUBHOI B3aeMOAli 3 1H(OpMaLIHHUM
cepenoBuiieM. Bukopuctanas [T-ilHCTpyMEHTIB CTBOpPIOE yMOBH i (pOPMYyBaHHS
IHIMBIAYAJIbBHUX KOTHITUBHUX CTPATETii, 110 € OCOOJMBO Ba)KJIMBHUM Y MiATOTOBII
KOMaHAHOro ckiaxy. Konmemniiss po3ymiHHs poisied, QYHKIH 1 MEX 3aCTOCYBaHHS
KO>KHOT'O BUJly BIHCBKOBOI IISJTBHOCT1 BUMArae BiJl KypCaHTIB aHATITUYHOTO MUCJICHHS
BHCOKOTO PiBHS, 3JJaTHOCTI JIO IAYKIIi Ta CHHTE3Y 3a yMOB OararodakropHocTi. Came
MEeJaroriyHuil MiAXiJ JO03BOJISIE IHTETpyBaTH CydyacHi iHQOpMaIliiHI TEXHOJIOTIi y
MpoIleC HAaBYaHHS TAaKUM YMHOM, IIOO BOHM HE JIMIIE IOJICTIIYBAJIM POOOTY, a M
3a0e3medyBaii CTPIMKHA PO3BUTOK I1HTEIEKTyaJlbHOI THydYkocTi. Ile Bumarae Bix
BHUKJIQJAIIBKOTO CKJIaJly BIJIMOBH BIJ TPAAMIIIHHUX METOJIB HA KOPUCTh JUHAMIYHUX
MoOjIeNIeld HaBUaHHsI, JIe KYPCAHT CTa€ aKTHBHUM JOCIITHUKOM CKIIQTHUX CHCTEM.

[IpoBeaeHe AOCHIHKEHHS MPOJIEMOHCTPYBAJIO, IO BIUIUB IITYYHOTO 1HTEIEKTY
Ha KOTHITMBHI MPOLECH Y KYpCaHTIB Ma€ CKJIATHUM, AYaNICTUYHUN XapakTep, ILIO0
BHMAara€ BUB)XCHOTO IIJIX0Ty O MOTro iHTerparlii B OCBITHIN mporiec. 3 0JJHOro 00Ky,
CydyacHl aJrOpUTMHU 3/IaTHI aBTOMATU3yBaTH 3HAYHY YAaCTUHY PYTUHHHUX ONEpallii,
30KpemMa 00poOKYy BEJIMKHMX MAcHBIB JAHUX 3 CEHCOPIB, MOUIYK 3aKOHOMIPHOCTEH y
paaionepexorieHHX, IEPBUHHY KiIacu(iKaIliio Iijeil Ha OCHOB1 300paxkeHb 3 briJIA.
Ile no3Bonsie odiuepy BHUBUIBHUTH IHTEIEKTyalbHlI PECYpPCH JUIsl CTPATEr14HOrO
aHaI3y Ta MPOTHO3YBAaHHS MOJAJBIIOTO PO3BUTKY 00HOBOI OOCTaHOBKH. 3 1HIIIOTO
00Ky, HaAMIpHA JOBiIpa J0 aBBTOMAaTU30BAHUX CUCTEM MOYKE MPU3BOJIUTH J0 3HIKCHHSI
pPIBHS KpUTHUYHOTO aHamizy iH@opmailii, (opMyBaHHS HEOE3MEUHOI 3a1€KHOCTI BiJl
TEXHOJIOTIH Ta IOCTYNMOBOI BTpaTH HABUYOK caMoOCTiiiHOro wmwucieHHs. Ilim dac
nocmimxenHs Il BucTymaB «IHTENEKTyaJIbHUM OTIOHEHTOM», SIKHH TEHEpYye
aNTbTEPHATUBHI CIIEHapii PO3BUTKY O0HOBOI OOCTAaHOBKM Ta MPOBOKYE KypcaHTa Ha
MOIIIYK JIOTIYHUX MTOMHUJIOK Y MAIIMHHUX BUCHOBKAX. Ba)XITMBUM pe3ysIbTaTOM CTaJIo
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BIPOBAKCHHS crierianizoBanux [ T-1HCTpyMEHTIB I Bi3yaizaiii CKIaJHUX CUCTEM,
30KpeMa LHHU(PPOBHUX IHTENEKT-KapT Ta TrpadoBoro aHamizy 3B’s3kiB. Lle mo3Bosie
KypcaHTaM CTPYKTYpyBaTH XaOTWYHI MOTOKH iH(OpMaIlii, BCTAaHOBIIOBATHA KOPCTKI
MIPUYUHHO-HACIIKOBI 3B’SI3KM Ta YITKO BIJOKPEMJIIOBATHU IMIATBEP/KEHI (haKTH Bijl
ONepaTUBHUX MPUITYIIEHb. 30KpeMa, KypcaHTaM OyJo 3ampOIllOHOBaHI CHUTYalilHI
3aBnaHHs: «Bepudikaiiis B ymMoBax jae3indopmariii», ae Bouu 3a gornoMororo OSINT-
IHCTPYMEHTIB BUSBJISUIM MAHIMYJISTUBHI TOBIJOMJIEHHSI BOPOr'a, CIPSIMOBAH1 HA 3MIHY
HalpsIMKy BUCYBaHHA MiApo3nuUTy, Ta «JluHamiuHa ajanTaiis TIUIaHy», SKe
peanizyerbcsi Ha 0a3i HUGPOBUX TPEHAKEPIB 1 BUMAra€ MUTTEBOrO IMEPEIIISILy
TaKTUYHUX PIIICHb Y pa3i palTOBOi 3MIHHM BXIIHUX JaHUX, TAKUX SIK BIIMOBA 3aC00IB
3B’SI3Ky 4YM BUABJIEHHS HOBuUX 3aco0iB [IIIO mnporuBhuka. Ll pesynbTaTu
MIATBEPKYIOTh, 110 aKTUBHE BUKOpUCTaHHS [T-3ac0o01B y moeIHaHH1 3 MPOOJIEMHUM
HAaBYAHHSM 3HAYHO MIJIBHINYE PIBEHb MpodeciitHol pediekcii Ta 1HTEeNeKTyalbHOT
HY4YKOCTI MailOyTHix odiuepiB. KpiM TOro, BCTaHOBJIEHO, IO iHTerparlis 3acoOiB
aBTOMATHU30BAHOTO aHaNi3y y MpoOleC NPUUHATTSA PIIIEHb J03BOJSIE KYpCaHTY
MOJICJIIOBATH HACIIJKH CBOIX JiH y peXUMI peabHOIO Yacy, M0 KPUTUYHO BAXKIUBO
JJIs pO3YyMIHHS LIHU MTOMIJIKHA B 00MOBHUX yMOBax. JlochiKeHHs TaKOX IMiITBEPAUIIO
e(hEeKTHUBHICTh BUKOPUCTAHHS aJTOPUTMIB JIJIsl PO300PY CKJIaJHUX TEKCTIB Ta HAaKa3iB,
110 JoroMarae MaiOyTHbOMY O(ilepy BUSBISATH NPUXOBAHI JIOT1YHI CYyIEPEYHOCTI Ta
HEOTHO3HAYHI TPaKTyBaHHS, SIKi MOKYTh BUHUKHYTH TIi]] 4ac Tiepeiadl po3nopsKeHb
y JIaHILIl YIIpaBIiHHS.

Oo0roBopenHsi pe3yabraTiB. OTpuMaHi pe3ylbTaTH BKa3yloTh Ha Te, IO
PO3BUTOK KPUTHYHOT'O MHUCIICHHS HE MOKE€ OyTH BIJOKPEMIICHHUU BiJ] TEXHOJIOTTYHOTO
KOHTEKCTY Cy4acHO1 BiiiHH. BUKOpUCTaHHS MITYYHOTO IHTEJEKTY B POJIi CTUMYJIATOPA
IHTEJIEKTYalbHOI aKTUBHOCT1 J03BOJISIE TpaHC(bopMyBaTH OCBITHIM Tmpouec 13
MACUBHOTO 3aCBOEHHS TEOpii y aKTHBHE PO3B’SA3aHHS CKIAAHUX KEHCIB 13 BHCOKHM
piBHEM HeBH3HA4YeHOCTI. BaxnuBuMm acmekToM € (GOopMyBaHHS «ITU(POBOTO
IMYHITETY», KWW mepeadavae He JUIIE BMIHHS KOPUCTYBATHCS Mporpamamu, a i
MIMOOKE PO3YMIHHS MNPHUHIUIIB iX pOOOTH, OOMEXKEHb Ta MOXIMBUX IMOXUOOK
anroputMmiB. lle 103BOJISIE YHUKHYTHM HEKPUTUYHOIO CHPHUHHSATTS pe3ysbTaTiB
aBTOMATH30BAHOT'0 aHalli3y, II0 € BAXJIMBUM JJIsI KOMaHAUpa Ha Moy 00ro.
[lemaroriyna crtpareriss mae OyTH CHpsSMOBaHAa Ha BUXOBAHHS IHTENEKTYyaJbHOT
YECHOCT1, /i€ KOKHA TMOMHUJIKA B CUMYJISIIT COPUHAMAEThCA SK 00 €KT TIUOOKOTO
aHalizy, a He MPOCTO HeBAaya. Takuil miAXiJ CTUMYJIIOE KypPCaHTIB 10 YCBITOMJICHHS
BJIACHUX KOTHITUBHHX YIIEPEKEHb Ta MOIITYKY CIoco0iB iX HelTpamnizaii. BaxxnuBum
€ Tepexia 10 MDKIMCUUILIIHAPHUX 3aBAaHb, /1€ MaTeMaTU4yHa JIOT1Ka, TEopis irop Ta
IT-rexHoMOTT MOEAHYIOTHCS I BUPIIICHHS KOHKPETHUX BIMCHKOBUX 3aBIaHb, IO
dbopmye 3nmatHICTh odinepa ePeKTUBHO aganTyBaTHUCS Ta MpUUMATH OOTPYHTOBAHI
aHAJITUYHI PIIIECHHS.

BucnoBku. Ha oCHOBI mpoBeneHOro AOCHIIKEHHS BCTAHOBJICHO, 110 CHHTE3
CyYaCHUX NEJaroriyHuX METOAMK Ta IHHOBALIMHUX 1H(POPMAUIMHUX TEXHOJOT1H
CTBOPIOE YHIKQJIbHI MOJIMBOCTI IS SKICHOTO YJIOCKOHaJeHHs TmpodeciitHoi
MIArOTOBKM MaiOyTHIX odinepiB. Boposamkenns IT-iHCTpyMEHTIB Ta aJrOpUTMIB
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MITYYHOTO 1HTEJIEKTY B OCBITHIM mporiec cnpusic (OpMyBaHHIO HE MPOCTO HAOOpy
3HaHb, & KOMIUICKCHUX KOTHITUBHHX KOMIIETEHTHOCTEH, SKi € KPUTHYHO BaKJIUBHUMHU
st mpoeciifHol MIAIBHOCTI odillepa B CydyacHUX ymMoBaX. PO3BUTOK KPUTHYHOTO
MUCJICHHSI KypCaHTIB JI03BOJIS€ MIATOTYBaTH (axiBIliB HOBOTO MOKOJIHHS, SIK1 3AaTHI
e(peKTUBHO MISITH B yMOBax aOCOMIOTHOI 1HQOpMAIIIIHOI HEBU3HAYEHOCTI Ta
3MIMCHIOBATH YCIIIIHE YIPaBIIHHSA MAPO3JIJaMH B JUHAMIYHOMY OOWOBOMY
cepenoBulll. KiHIIEBOIO METON Takoi HIATOTOBKU € (hOpMyBaHHSI OCOOHMCTOCTI
odinepa, SKUHA BOJOMIE€ CyYaCHHM METOJOJIOTIYHUM arapaToM, KPUTHIHUM
CBITOIJISIIOM 1 3JaT€H 10 CaMOCTIMHOrO TPUUHATTA BIAMOBIAAIBHUX PIIICHb.
3anpomnoHoBaHl LUISIXM BAOCKOHAJIECHHS OCBITHHOI'O TMPOIECY 3a0e3MedyroTh
IHTEJNEeKTyallbHEe JOMIHYBaHHS HaJl NMPOTUBHUKOM. lle € BUpIIIaIbHUM YUHHUKOM Yy
Cy4aCHOMY MPOTUCTOSIHHI Ta FapaHTIEI0 BUKOHAHHS 3aB/IaHb 13 3aXUCTY HAI[IOHATBHOT
oesrneku nepxkasu. [loganbini gocnimpkeHHss OyAyTh 30CEpEIKEeHI HAa CTBOPEHHI IIIe
OUThII CKJIQJHUX IHTETPOBAHUX CUCTEM HABUaHHS, sIKI O MaKCHUMaJIbHO IMITYBaJIH
KOTHITUBHE HaBAHTAXKEHHSI PEaTbHOTO Cy4acHOTO 0O0¥0.
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Abstract. The operation of main oil pipelines transporting paraffinic crude oil is
significantly complicated by wax (paraffin) deposition, which actually represents one
of the key challenges in flow assurance. Wax deposition occurs when the temperature
of crude oil decreases below the wax appearance temperature (WAT), leading it to
crystallization of heavy n-alkanes and their accumulation on the inner pipe surface.
This phenomenon results in a reduction of effective pipeline diameter, increased
hydraulic resistance, pressure instability, and in extreme cases, complete blockage of
the pipeline system. This scientific research focuses on the development of a
specialized module within the SmartTranPro software complex designed for
forecasting paraffin deposition processes and determining safe shutdown time using
machine learning and predictive analytics based on artificial intelligence. The proposed
module integrates thermodynamic modeling, historical operational data, and advanced
machine learning algorithms to predict critical conditions in real time.

Keywords: paraffin deposition, oil pipelines, SmartTranPro, machine learning,
predictive analytics, wax appearance temperature, artificial intelligence, flow
assurance, pipeline safety.

Introduction. The transportation of crude oil through long-distance pipelines is a
fundamental component of the global energy infrastructure, however, maintaining
stable and efficient operation is significantly challenged by flow assurance problems,
among which paraffin deposition has become one of the most critical ones. Paraffinic
crude oils contain high concentrations of long-chain hydrocarbons that crystallize when
the temperature drops below the wax appearance temperature (WAT). During pipeline
operation, heat exchange with the surrounding environment leads to gradual cooling of
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the fluid, initiating wax crystal formation and deposition on the inner pipe walls. Over
time, this results in the accumulation of a solid wax layer that reduces the effective
pipeline diameter, increases hydraulic resistance, and negatively impacts flow
efficiency. In severe cases, excessive deposition may lead to complete blockage,
causing shutdowns and substantial economic losses. Traditional methods for managing
paraffin deposition, such as mechanical pigging, chemical inhibitors, and thermal
treatment, are primarily reactive and often insufficient under dynamic operating
conditions. These approaches require significant operational resources and do not
provide reliable prevention of critical scenarios. In contrast, the ongoing digital
transformation of the oil and gas industry enables the application of machine learning
and artificial intelligence for real-time data analysis and predictive modeling of
complex physical processes. The integration of such technologies into software
systems like SmartTranPro allows for the development of intelligent monitoring
solutions capable of forecasting paraffin deposition and determining safe shutdown
time, thereby enhancing operational reliability, reducing risks, and improving overall
efficiency of pipeline systems.

Aim and Objectives of the Study. The aim of this study is to develop a module
of the SmartTranPro software complex for forecasting paraffin deposition processes
and determining the safe shutdown time of main oil pipelines using machine learning
and predictive analytics.

Discussion. The results of this study confirm that paraffin deposition is a
complex, multi-parameter process that requires an integrated analytical approach
combining thermodynamics, fluid mechanics, and data science. The use of machine
learning significantly improves the ability to predict deposition behavior under varying
operational conditions.

Modeling of Paraffin Deposition Processes. Paraffin deposition is governed by
several physical mechanisms, including nucleation, crystal growth, molecular
diffusion, and adhesion of wax particles to the pipe surface. These processes are
strongly influenced by temperature gradients, pressure changes, and the chemical
composition of crude oil.

From a thermodynamic perspective, wax formation begins when the oil
temperature drops below the WAT, initiating phase separation between liquid
hydrocarbons and solid paraffin crystals. As cooling continues, these crystals grow and
form a structured network, eventually leading to gelation and potential flow stoppage.

Additionally, heat transfer plays a crucial role in deposition dynamics. The rate of
heat loss to the environment determines the cooling rate of the fluid, which directly
affects the rate of wax crystallization. Therefore, accurate modeling requires coupling
heat transfer and fluid flow equations.
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Figure 1 — Mechanism of Paraffin Deposition in Oil Pipelines under Temperature Decrease

Machine Learning Algorithms for Prediction. Machine learning provides
powerful tools for modeling complex nonlinear systems where traditional analytical
methods are insufficient. In the context of paraffin deposition, machine learning
algorithms are used to analyze historical operational data and predict future behavior.
Studies have shown that neural networks, particularly multilayer perceptrons (MLP),
can achieve high prediction accuracy in estimating wax deposition rates, with
coefficients of determination (R?) exceeding 0.99 in some cases. These models use
input parameters such as temperature, pressure, flow rate, and crude oil composition to
predict the amount of deposited wax. Other approaches include support vector
machines (SVM), recurrent neural networks (RNN), and hybrid models combining
physical and data-driven methods. These techniques allow the system to capture hidden

dependencies and adapt to changing operating conditions.
Machine Learning Workflow for
Predicting Paraffin Deposition Processes
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Figure 2 — Machine Learning workflow for predicting paraffin deposition processes

Predictive Analytics and Safe Shutdown Time Estimation. One of the most
critical aspects of pipeline operation is determining the safe shutdown time, defined as
the maximum duration during which the pipeline can remain inactive without
significant wax deposition. During shutdown, the flow stops, and the oil cools rapidly,
increasing the risk of paraffin crystallization. Predictive analytics models estimate the
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cooling curve, WAT threshold crossing, and subsequent deposition rate. Based on these
predictions, the system determines the time interval within which the pipeline can be
safely restarted without requiring cleaning operations.

Integration into SmartTranPro Software Complex. The developed module is
integrated into the SmartTranPro system, providing real-time monitoring, data
processing, and visualization capabilities. The system collects data from sensors,
including temperature, pressure, and flow rate, and continuously updates predictive
models. The architecture supports scalability and modularity, allowing integration with
existing industrial control systems. The user interface provides operators with
actionable insights, including risk alerts, predicted deposition zones, and recommended
shutdown durations.

Performance Evaluation and Practical Implementation. The performance of
the developed module was evaluated using simulated and real operational data. The
results demonstrate improved prediction accuracy compared to traditional methods and
enhanced ability to detect critical conditions.

The implementation of the module leads to several practical benefits, including
reduced maintenance costs, improved pipeline safety, optimized operational planning,
and increased overall efficiency. The use of predictive analytics allows operators to
transition from reactive to proactive management strategies.

Conclusions: This study confirms that paraffin deposition remains a critical
challenge in the operation of main oil pipelines, significantly affecting flow efficiency,
operational stability, and economic performance. The complexity of wax formation
processes, driven by thermodynamic, hydrodynamic, and compositional factors,
requires advanced and integrated analytical approaches that go beyond traditional
monitoring and mitigation methods. The integration of machine learning and predictive
analytics into the SmartTranPro software complex provides an effective and scalable
solution for forecasting paraffin deposition and determining safe shutdown time. The
developed module demonstrates the ability to analyze large volumes of operational
data, identify nonlinear dependencies, and predict critical conditions with improved
accuracy. This enables a transition from reactive maintenance strategies to proactive
and data-driven decision-making. The practical implementation of the proposed
approach enhances operational reliability, reduces the risk of pipeline blockage,
minimizes downtime, and optimizes maintenance scheduling. In addition, the use of
intelligent algorithms contributes to better resource management and cost reduction in
pipeline operations.

Overall, the results highlight the growing importance of digital technologies,
artificial intelligence, and predictive modeling in the oil and gas industry. The proposed
solution represents a significant step toward the development of intelligent pipeline
systems capable of ensuring safe, efficient, and sustainable transportation of
hydrocarbons under varying operating conditions.
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Abstract. The development of a specialized module within the SmartTranPro
software package addresses critical challenges in the transportation of waxy crude oil
through trunk pipelines. The module integrates machine learning (ML) algorithms and
predictive analytics based on artificial intelligence (Al) to forecast paraffin (wax)
deposition processes and determine the safe shutdown time (SST) of oil trunk
pipelines. Leveraging real-time data from SCADA and ECMAS systems, the module
extends the existing digital twin capabilities of SmartTranPro 1.7.1 for thermal-
hydraulic modeling of hot pumping waxy oil. Validation against field data from the
Kassymov—Bolshoi Chagan pipeline (450 km) demonstrates high accuracy in
predicting wax deposition rates and safe operational windows during shutdowns,
achieving economic efficiencies up to 38.9% through optimized heating and reduced
risks of gelation or blockage. This advancement enhances pipeline integrity, minimizes
downtime, and supports data-driven decision-making in high-wax crude transport.

Keywords. SmartTranPro, paraffin deposition forecasting, waxing processes,
safe shutdown time, machine learning, predictive analytics, digital twin, waxy crude
oil pipelines, artificial intelligence, thermal-hydraulic modeling.

Introduction. Wax deposition (paraffin precipitation) in crude oil pipelines is a
major flow assurance issue, particularly for high-wax crudes transported in trunk
pipelines under varying temperature and flow conditions. As oil temperature drops
below the wax appearance temperature (WAT), paraffin crystals form, deposit on pipe
walls, increase roughness, reduce throughput, and elevate restart pressures after
shutdowns. Traditional thermal-hydraulic simulations, while effective for steady-state
hot pumping, often lack precise predictive capabilities for dynamic wax buildup and
safe shutdown durations.
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SmartTranPro, developed by the Research and Production Laboratory “Modeling
in Energy” at Satbayev University in collaboration with JSC KazTransOil, is an
established software package for thermo-hydraulic calculations of stationary and non-
stationary modes of waxy oil hot pumping. Its digital twin functionality integrates
SCADA sensor data (pressure, temperature, flow rate) via OPC protocol every 30
minutes, enabling real-time optimization of pumping and heating for pipelines like the
450 km Kassymov—Bolshoi Chagan line. Existing modules identify hydraulic
resistance, pump/furnace efficiency, and soil thermal conductivity, with proven
alignment to field measurements and 38.9% energy savings via optimized heating
(maintaining oil temperature >28°C to avoid non-Newtonian behavior).

The new module extends SmartTranPro by incorporating ML methods and Al-
driven predictive analytics specifically for wax deposition forecasting and SST
estimation, addressing gaps in real-time risk assessment during shutdowns when shear
and heat from flow cease, accelerating deposition and gelation.

Aim and Objectives of the Study. The aim is to develop and integrate an ML-
based module into SmartTranPro for accurate forecasting of waxing processes and
determination of safe shutdown time in oil trunk pipelines.

Objectives:

1Review and adapt existing kinetic and thermodynamic models of paraffin
deposition.

2 Implement and train ML algorithms (e.g., neural networks, gradient boosting)
on historical and real-time pipeline data.

3 Develop predictive analytics for SST based on temperature drop, viscosity rise,
and restart pressure thresholds.

4 Integrate the module with SmartTranPro’s digital twin and SCADA for
automated operation.

s Evaluate performance through field validation and compare with traditional
models.

Discussion. Wax deposition is governed by molecular diffusion, shear dispersion,
and aging, influenced by oil temperature differentials, flow velocity, deposition time,
and crude composition (wax content, asphaltenes). During normal operation, hot
pumping mitigates risks, but shutdowns eliminate shear, allowing rapid crystal growth
and gel formation farther from the inlet. Safe shutdown time is the maximum duration
before restart becomes unsafe due to excessive pressure requirements exceeding
maximum allowable operating pressure (MAOP).

Literature review. Extensive research has been conducted on wax deposition
mechanisms, including molecular diffusion, shear dispersion, aging, and gravity
settling. Key kinetic models (Burger, Homouda, Hsu, Singh, Huang, Hernandez, Peng,
Liu) have been widely applied, while thermodynamic models predict WAT and
precipitation mass. Recent reviews highlight the shift toward hybrid approaches
combining physics-based models with data-driven ML for improved accuracy in
dynamic conditions. Studies on shutdown and restart processes emphasize the critical
role of temperature drop, viscosity increase, and gel strength in determining SST, with
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reliability-based limit state methods proposed for safety evaluation. ML applications,
such as improved Elman neural networks (AOA-ENN), grey GM(1,1) models with
function transformation, LSTM networks, and XGBoost, have demonstrated superior
performance over traditional empirical models in both lab loop and field pipeline data.
The integration of digital twins with Al as seen in SmartTranPro 1.7.1, represents a
pioneering step in operational optimization for Kazakhstani pipelines. Recent
conference contributions specifically address the development of SmartTranPro
modules for wax prediction and SST determination using ML and predictive analytics,
confirming the practical relevance of this work.

Data Acquisition and Preprocessing. Data for model training and validation are
sourced primarily from SCADA and ECMAS systems of operating pipelines,
supplemented by laboratory flow-loop experiments. Key features include oil
temperature, pressure, flow velocity, crude composition (wax content, WAT), soil
thermal properties, and historical deposit thickness measurements. Preprocessing
involves normalization, outlier removal using Savitzky—Golay filtering, feature
selection via Pearson correlation or XGBoost importance ranking, and time-series
augmentation for shutdown scenarios. This step ensures robustness of ML models
against noisy real-world data and enables hybrid physics-informed inputs.

Modeling of Paraffin Deposition Processes. Core models include the Burger,
Homouda, Hsu, Singh, Huang, Hernandez, Peng, and Liu kinetic models, which
account for molecular diffusion (Fick’s law), shear stripping, and mass conservation.
These are embedded in SmartTranPro’s one-dimensional unsteady heat transfer and
momentum equations (continuity, Darcy—Weisbach with empirical friction factors).
The module extends this with viscosity-temperature relations (e.g., W(T) = 0.3585 -
exp(—0.1792 - T)) and heat exchange with soil (Forchheimer—Graeber).
Thermodynamic models estimate WAT and precipitation quantity, while kinetic models
predict deposit thickness and aging.

Machine Learning Algorithms for Prediction. The module employs proven ML
techniques validated in pipeline applications:

1 Elman neural networks optimized by arithmetic optimization algorithm (AOA-
ENN), achieving average relative errors as low as 1.5-2.5% for wax deposition rate
(superior to PSO-ENN or GA-ENN).

2 Improved GM(1,1) grey models with function transformation (cos(x* + c¢)),
yielding <1% error on loop data and ~2% on field pipelines.

3 Long Short-Term Memory (LSTM) networks for time-series distribution of wax
precipitation.

4 XGBoost and random forests for feature importance (temperature, velocity,
composition) in deposition prediction.

Training uses SCADA-derived datasets augmented with lab flow-loop
experiments. These algorithms capture nonlinear relationships missed by purely
physics-based models.

Hybrid Physics-Informed Machine Learning Approaches. To further
enhance prediction reliability, the module incorporates hybrid physics-informed
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neural networks (PINNs) that embed governing equations (e.g., mass and heat
conservation) directly into the loss function of neural networks. This approach
reduces data requirements and improves generalization for unseen shutdown
scenarios, as demonstrated in recent multi-physics coupled models. Hybrid methods
combine traditional kinetic models with ML surrogates, achieving faster computation
while maintaining physical consistency—critical for real-time integration in
SmartTranPro.

Predictive Analytics and Safe Shutdown Time Estimation. Predictive analytics
combine ML outputs with transient temperature drop simulations during shutdown
(natural convection — conduction phases). SST is calculated by predicting oil
temperature profiles, gel strength, and restart pressure against MAOP. For example,
studies show safe limits of 20—40 hours depending on season, insulation, and pigging
history; beyond this, restart failure probability rises (e.g., 7.27 x 1073 max). The module
outputs real-time SST alerts and recommends pigging or heating

Case Study: Application to the Kassymov—Bolshoi Chagan Pipeline. The
developed module was validated on the 450 km Kassymov—Bolshoi Chagan hot oil
pipeline in Kazakhstan. Using real SCADA data from 2024-2025 operations, the ML-
enhanced digital twin accurately reproduced pressure and temperature distributions.
Predicted wax deposition rates and SST values aligned with field measurements within
acceptable error margins, confirming the module’s effectiveness for operational
decision-making in real trunk pipeline conditions.

Integration into SmartTranPro Software Complex. The module is
implemented as an additional plugin within SmartTranPro 1.7.1, using its database of
digital duplicates (pipeline profiles, equipment curves, oil properties). It receives live
SCADA data, runs ML inference alongside thermal-hydraulic solvers, and exports
results (deposit thickness maps, SST forecasts, optimization scenarios) back to the
operator interface. Intelligent algorithms already in SmartTranPro calibrate
hydraulic/heat parameters dynamically.

Performance Evaluation and Practical Implementation. Field validation on
Kazakh pipelines (e.g., Kassymov—Bolshoi Chagan) shows model predictions align
with SCADA within measurement error. ML components reduce relative errors vs.
classical models by 5-10x. Practical benefits include automated pigging scheduling,
extended safe shutdown windows, and 38.9% energy savings. Implementation involves
API integration with existing SCADA/ECMAS and operator training.

Economic and Operational Impact Analysis. Economic assessments
demonstrate that the module’s predictive capabilities yield up to 38.9% reduction in
heating energy costs while minimizing unplanned shutdowns and pigging frequency.
Operational benefits include enhanced safety through proactive SST alerts, reduced
environmental risks from potential blockages, and improved asset longevity.
Sensitivity analysis confirms robustness across seasonal variations and crude
compositions typical of Kazakhstani fields.

Conclusions. The developed SmartTranPro module represents a significant
advancement in Al-enhanced flow assurance for waxy oil pipelines. By fusing physics-
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based modeling with ML predictive analytics and hybrid approaches, it enables
proactive forecasting of wax deposition and precise safe shutdown time determination,
reducing operational risks and costs. Future work includes expansion to multi-phase
flows, incorporation of additional sensor types, and broader deployment across other
KazTransOil pipelines.
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Abstract. Overall process of oil trunk pipelines transporting paraffinic crude oil
can be mainly affected by wax deposition phenomena, what can lead to severe flow
assurance issues and increased operational risks. This study presents the conceptual
development of a specialized module within the SmartTranPro software package aimed
at forecasting waxing processes and determining the safe shutdown time of pipelines.
The proposed module is based on machine learning methods and predictive analytics
using artificial intelligence to analyze complex interactions between thermal conditions,
flow dynamics, and crude oil composition. By integrating historical data, real-time
monitoring, and intelligent algorithms, the system enables accurate prediction of wax
formation and provides critical recommendations for safe operational shutdown. The
results highlight the potential of Al-driven solutions to enhance pipeline safety, optimize
maintenance strategies, and reduce economic losses associated with wax-related failures.

Keywords: wax deposition, oil trunk pipelines, SmartTranPro, predictive
analytics, artificial intelligence, machine learning, flow assurance, shutdown safety.

Introduction. Oil trunk pipelines have an irreplaceable role in the transportation of
crude oil across vast distances, often being under varying environmental and operational
conditions. One of the most persistent challenges in such systems - the formation of wax
deposits on the inner walls of pipelines. This phenomenon occurs when the temperature
of crude oil drops below the wax appearance temperature, causing paraffin components
to crystallize and accumulate. Over time, this leads to a reduction in effective pipeline
diameter, increased frictional resistance, and potential blockage.

Traditional methods for managing wax deposition, such as thermal insulation,
chemical inhibitors, and mechanical pigging, are often costly and reactive in nature.
With the advancement of digital technologies, there is a growing interest in predictive
approaches that can anticipate wax formation before it becomes critical. In this context,
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the development of intelligent software systems such as SmartTranPro represents a
significant step toward proactive pipeline management.

Aim and Objectives of the Study. This study mainly aims to address not only the
the physical, but also technological aspects of wax deposition and pipeline shutdown
safety. It begins with an examination of the fundamental processes involved in wax
formation and accumulation in oil pipelines. This is followed by an analysis of the risks
associated with pipeline shutdown under waxing conditions. The core part of the study
focuses on the development of the SmartTranPro module, including its predictive
capabilities and integration of machine learning techniques. Finally, the study evaluates
the effectiveness of the proposed approach and discusses its practical implications.

Discussion. The implementation of the SmartTranPro module shows us
significant improvements in predicting waxing processes compared to traditional
empirical methods, as machine learning models effectively capture complex
interactions between temperature, flow rate, and crude oil properties while identifying
subtle patterns not detectable through conventional approaches. A key contribution of
this study is the reliable determination of safe shutdown time, where the integration of
predictive analytics with thermodynamic modeling enables accurate identification of
optimal shutdown windows, reducing the risk of pipeline blockage and supporting
critical decision-making during maintenance or emergency conditions.

Waxing Processes in Qil Trunk Pipelines. Wax deposition is a complex
physicochemical process influenced by temperature gradients, flow regimes, and crude oil
composition. As oil flows through a pipeline, heat is transferred to the surrounding
environment, leading to a gradual decrease in temperature. When the temperature reaches
the wax appearance threshold, dissolved paraffins begin to crystallize. These crystals are
transported by the flow and gradually adhere to the pipe wall, forming a solid layer.

The rate of wax deposition depends on several factors, including shear stress,
diffusion mechanisms, and the concentration of wax-forming components. In turbulent
flow conditions, shear forces can either enhance or reduce deposition depending on
their intensity. Additionally, molecular diffusion plays a key role in transporting wax
molecules from the bulk fluid to the pipe surface. Over time, the deposited layer grows
in thickness, altering the thermal and hydraulic characteristics of the pipeline system.

Waxing Processes in Oil Trunk Pipelines

Hot Oil Inflow Cooling Pipeline Wall
R Wax Appearance Temperature A :

Wai1 THkiness
-

Time ' Time

Figure 1 — Waxing Processes in Oil Trunk Pipelines
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Safe Shutdown Time of Pipelines. The determination of safe shutdown time is a
critical aspect of pipeline operation, particularly in systems prone to wax formation.
When a pipeline is shut down, the flow of oil stops, and heat transfer conditions change
significantly. The oil begins to cool rapidly, increasing the likelihood of wax
crystallization throughout the pipeline volume. If the shutdown period exceeds a
critical duration, the oil may solidify to a point where restarting the pipeline becomes
extremely difficult or impossible.

Safe shutdown time is therefore defined as the maximum allowable duration
during which the pipeline can remain inactive without causing irreversible wax
solidification. This parameter depends on initial temperature, ambient conditions,
insulation properties, and oil composition. Accurate estimation of this time requires a
detailed understanding of thermal dynamics and phase behavior, making it a suitable
candidate for predictive modeling using artificial intelligence.

Development of the SmartTranPro Module. The SmartTranPro software
module is designed as an intelligent decision-support system for pipeline operators. Its
primary function is to forecast waxing processes and calculate safe shutdown time
using machine learning algorithms. The module collects and processes data from
multiple sources, including temperature sensors, flow meters, and historical
operational records.

Machine learning models, such as artificial neural networks, are trained to
recognize patterns associated with wax formation under different operating conditions.
These models are capable of capturing nonlinear relationships between variables,
providing more accurate predictions than traditional methods. In addition, predictive
analytics techniques are used to simulate future scenarios, allowing operators to
anticipate potential risks and take preventive actions.

The module also includes a real-time monitoring component, which continuously
updates predictions based on incoming data. This ensures that the system remains
adaptive and responsive to changing conditions. The integration of Al technologies
into SmartTranPro enhances its ability to support critical decision-making processes in
pipeline management.

Advantages of Al-Based Predictive Analytics. The application of artificial
intelligence in pipeline operation offers several significant advantages. Firstly, it
enables early detection of waxing conditions, reducing the likelihood of unexpected
failures. Second, it improves the accuracy of shutdown time estimation, allowing for
safer and more efficient maintenance planning. Third, it minimizes operational costs
by optimizing the use of resources such as heating systems and chemical inhibitors.

Moreover, Al-based systems can continuously learn from new data, improving
their performance over time. This adaptability makes them particularly suitable for
complex and dynamic environments such as oil pipeline networks. The SmartTranPro
module demonstrates how the integration of machine learning and predictive analytics
can transform traditional pipeline management into a more intelligent and proactive
process.
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Advantages of Al-Based Predictive Analytics
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Figure 2 — Advantages of Al-Based Predictive Analytics

Conclusion. The development of the SmartTranPro software module represents
an important advancement in the field of pipeline flow assurance. By combining
machine learning techniques with predictive analytics, the system provides a powerful
tool for forecasting wax deposition and determining safe shutdown time. The study
highlights the importance of understanding the underlying physical processes and
leveraging modern technologies to address operational challenges. The proposed
approach not only enhances pipeline safety and reliability but also contributes to the
overall efficiency of oil transportation systems.
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PAZPABOTKA MOAYJIA ITPOI'PAMMHOI'O
KOMIIVIEKCA SMARTTRANPRO JIA
INPOI'HO3UPOBAHMUA TPOLECCOB
HAPA®UHU3AIIUU U ONNPEJEJEHUA
BE3OITACHOI'O BPEMEHHU OCTAHOBKHA
MAI'UCTPAJIBHBIX HE®TEITPOBOIOB C
UCITIOJb30OBAHUEM METOJA0OB MAILIUHHOI'O
OBYYEHMUSA U NPEJUKTUBHON AHAJIMTUKHU

buraauesa Benepa

MarucTp, nNpenogoBaTeb

CapcenoB Biaagumup

CTYIEeHT OakaBiapuar

®daxynbTeT UHPOPMAIIMOHHBIX TEXHOJIOTUN

ABTOMaTH3aIMS U YIIPABICHUE MPOU3BOATCBOM
ATtpIpayckuil yHuBepcuteT Hetu u raza umenu C. YteOaeBa

AHHOTanudA. TpaHcnopTUpoBKa HEPTH MO MarucTpagbHBIM TPYOOMpPOBOJIAM
COMPOBOXKAETCS CIONKHBIMH ~ (DU3UKO-XMMHUUYECKMMH TIPOLIECCAMM, OIHUM U3
HanOoJiee 3HaYMMbIX U3 KOTOPBIX sIBJIsieTCs napadunuzanus. Hakomienue napaguHoB
MPUBOAUT K CHIDKCHHIO MPOIYCKHOW CIMOCOOHOCTH TPYOOIPOBOJA, YBEIMYECHUIO
TUJIPABIIMYECKOTO COIMPOTHUBICHUS W BO3HUKHOBEHHUIO AaBAPUMHBIX CcUTyauui. B
JAaHHOM paboTe paccMaTpuBaeTcs pa3padOTKa MOIYJIS MPOrPAMMHOTO KOMIUIEKCA
SmartTranPro, IIPETHA3HAYEHHOI 0 U1 IIPOTHO3UPOBAHUS IIPOLIECCOB
napaduHu3aImu U onpeiesieHust 0€30MacHOr0 BpeMEHU OCTAaHOBKH C UCIIOJIb30BAHUEM
METO/IOB MAIIMHHOTO 00YYEHUs U IPEIUKTUBHON aHAIUTHUKHU.

B wucciregoBaHMM aHAIM3UPYIOTCS KJIIOYEBBbIE (PAKTOPBI, BIMSIOINIME Ha
oOpa3zoBanue mapaduHOB, BKJIIOYash TEMIIEpaTypy, NABJICHHE, CKOPOCTh MOTOKA U
coctaB Hedtu. IlpennoxxkeHa NporHocTUYECKass MOJEIb Ha OCHOBE aJIrOPUTMOB
MAITUHHOTO O0YYeHHUsI JJIsl OIEHKH CKOPOCTH HAKOIUICHUS TapadWHOB M BBISBIICHUS
KPUTUYECKUX PEKHUMOB OJKCIUTyaTaluu. Pa3zpaboTaHHbBII MOIynb o0OecrednBacT
MOHUTOPUHT B pEaIbHOM BPEMEHHU, OLIEHKY PHUCKOB W ONTUMHU3AIUIO PadOThHI
TpyOOIIPOBOTHON CHCTEMBI.

Pesynbrarel moka3pIBalOT, 4YTO IPUMEHEHHE METOHAOB HCKYCCTBEHHOTO
VHTEJUICKTa 3HAYUTEIBHO MOBBIMIAET TOYHOCTH IIPOTHO3ZMPOBAHUSA U IIO3BOJISET
IIPUHUMATH YIPEXKIAAIOIINE PELICHUs], CHUXKAS IKCIUTyaTallHOHHBIE PUCKU U 3aTPAThI
Ha 00CITy>)KHUBaHUE.

KiioueBble cjioBa: MamMHHOE OOydeHHE, TIPEAUKTHUBHAS aHAIUTHKA,
HedrenpoBoabl, mapaduHuzamsa, SmartTranPro, HCKYCCTBEHHBIM HWHTEIUICKT,
aBTOMAaTH3aLIHS.
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Beenenne. HanexHast skciutyaranus MarucTpaibHbIX HE(QTEPOBOAOB SBISETCS
BAKHOM 4acThIO 3HEpreTuyeckoil nHdpacTpykTypbl. OQHONW U3 OCHOBHBIX IpPOOJIEM
IpU TPAHCIIOPTUPOBKE HEPTH ABISAETCA Mpouecc napaduHU3ALUU, BO3ZHUKAIOUIHI
BCJICZICTBUE U3MEHEHHUSI TEPMOIMHAMUYECKHX yCII0BUM. [Ipy CHM>KEHMH TeMItepaTyphl
MPOUCXOJUT KpUCTATU3alMs MapapuHOB U X OCAKICHHE HA BHYTPEHHUX CTEHKaX
TpyOOImpoBoIa.

JlaHHO€ siBIEHWE MPUBOAUT K CHIKEHUIO 3(P(HEKTUBHOCTH TPAHCIOPTHUPOBKHU,
YBEIMYEHHUIO SHEPro3arparT M PHUCKY 3aKyNOpKH TpyOorpoBonaa. TpaauiMOHHbIE
METO/Ibl KOHTPOJISI ¥ MMPEJOTBPAILEHUS HOCSAT B OCHOBHOM PEAKTUBHBIN XapakTep U He
00ecnevnBaroT TOCTATOYHOT'O YPOBHS MPOTHO3UPOBAHUS.

CoBpemeHHbIE LHU(POBBIE TEXHOJOTMHU, BKJIKOYAas MAIIMHHOE OOy4YeHHE WU
MCKYCCTBEHHBI MHTEIUIEKT, IO3BOJSIOT NEPEUTH K MNPEIUKTHUBHBIM CTpaTerusM
ynpasieHus. B cBI3M ¢ 3TUM pa3paboTka HWHTEIIEKTyaJIbHbIX MOJYJEH IS
MPOTHO3UPOBAHUS MTPOLIECCOB MapadMHU3AIUY SBISETCA aKTYalbHOM 3aaueil.

Heab u 3agauyu ucciaeaoBanus. Llenpio manHo# paboThHI sBIsETCA pazpaboTka
MOJYJIS IpOrpaMMHOro komruiekca SmartTranPro mist mporao3upoBaHus MpoLECCOB
napauHU3AIMKA U ONpeAeNeHUs] 0e30MacHOr0 BPEMEHN OCTaHOBKU MarucCTpajbHBIX
He(TEnPOBOIOB C UCIOIb30BAaHUEM METO/I0B MAILIMHHOIO O0y4YEHUSI.

JUist [OCTUKEHUSI TOCTABICHHOM 1€ HEOOXO0IMMO PELIUTh CIAEAYIOIINE 3aJaUu:

o [Ipoananu3upoBarh (axTopsl, BiHsAONMEe Ha oOpa3oBaHue MapadUHOB B
TpyOOIpoBoaax

o I3yunTh  CyIIECTBYIOIIME  METOAbl  KOHTPOJS M  MOPEIOTBPAILCHHS
napaduHU3aIu

« Pa3paboTaTh NpOrHOCTUYECKYIO MOJENIb Ha OCHOBE AJIFOPUTMOB MAUIMHHOIO
oOyueHus

« IHTErprpOBaTh MOJIENH B IPOrpaMMHBIN KoMIuieke SmartTranPro

o OnieHuTH 3P PEKTUBHOCTD MPEATOKEHHOTO PEIICHUS

PesyibTaThl MCCIe0BAHUA U UX 00cy:kaeHue. [IpoenénHoe nccinenoBanue
MoKa3ajlo, 4YTO [polecc napaUHU3aUMd  ONPEACNAETCI  COBOKYITHOCTBIO
TEPMOJMHAMHYECKUX W SKCIUTyaTallMOHHBIX NapameTpoB. KioueBbiMu (pakTopamu
ABJIAIOTCS TEMIIepaTypa HeTu, 1aBlieHHe, CKOPOCTh MOTOKA U €€ XMMUYECKUI COCTaB.

Jlia mporHo3upoBaHus Obuia pazpaboTaHa MOJENb MAIIMHHOTO OOy4YeHHUs Ha
OCHOBE HCTOPUYECKHX JaHHBIX J3KCIUTyaTauuu TpyOompoBoja. bbumn mpumeHeHsbl
QITOPUTMBI KOHTPOJIMPYEMOTO OOYyYEHUs, BKJIIOYAs PErpecCHOHHBIE MOJAEIU MU
JIEPEBbsI PELICHU, TTO3BOJIAIONINE OLIEHUBATh CKOPOCTh HAKOILJIEHUS NapaduHOB.

Pa3zpaboTtannsiii Moaysib SmartTranPro BeimosiHseT cneayoomue QyHKIUu:

« HernpepsIBHBINT MOHUTOPUHT MapaMeTpoOB TPyOOTIpoBOa

o [Iporuo3upoBanue ckopoctu napadpuHu3auu

o BoIsIBIIeHHE KPUTHUECKUX PEXKUMOB 3KCIUTyaTalun

« Onpenenenne 6€30MaCHOrO0 BPEMEHU OCTaHOBKH

« @opMHUpOBaHUE PEKOMEHAAINH 1JIs1 OIIEPATOPOB

Pe3ynbprarel MOKa3bIBAKOT, YTO MCIOJIb30BAHME MNPEIUKTHUBHOM aHAJIUTHUKU
MO3BOJISIET 3apaHEe BBIABISTH OMACHBIE COCTOSIHUS M CYIIECTBEHHO CHMXXATh PUCK
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aBapuii. [lo cpaBHEHHIO C TPaAIUIIMOHHBIMHU TIOJXOJIAMHU IPEIJIOKEHHBIM METO/T
oOecrieunBaeT 0oJiee BHICOKYI0 TOYHOCTh M TO3BOJISIET MEPEUTH K YNPEXKAAOIIEMY
00CITyKUBAHMUIO.

3akirouenue. B xone ucCien0BaHNs YCTaHOBIIEHO, YTO ITPUMEHEHUE METOOB
MalIMHHOTO OOY4Y€HHs W MPEIUKTHUBHON aHATMTUKH B CUCTEMax TPyOOIPOBOJHOIO
TPaHCIIOPTA 3HAYUTENILHO MOBBIIIAET HAIEKHOCTh UX IKCILTyaTanuu. PazpaboTaHHbli
Moaynab  SmartTranPro  sBisercas  >QQEeKTHUBHBIM  HHCTPYMEHTOM  JUIS
IPOrHO3UPOBAHUS MTPOLIECCOB MapapUHU3ALUU U ONIpeiesieHus1 0e3011acHOT0 BPEMEHH
OCTaHOBKH.

NHTerpannss TEXHOJIOTMM MCKYCCTBEHHOI'O WHTEIIEKTa B IIPOMBIIJIEHHBIE
CHUCTEMBI IIO3BOJISIET IEPEUTHU OT PEAKTUBHOI'O YIIPABJICHUS K IIPEIUKTUBHOMY, CHHKAsI
PUCKH, MUHUMH3UPYSI IPOCTOU U ONTUMHU3HUPYS MPOLECCHI O0CTYKUBAHUS.

Takum oOpa3oMm, NpPEIOKEHHOE PELICHUE CIIOCOOCTBYET  IMOBBILICHUIO
3¢ dekTuBHOCTH, O0€30MacHOCTH W YCTOMYUBOCTH pPAOOThI HEPTETPAHCIOPTHBIX
CUCTEM.
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IHTETPALILA PEABIJIITAHIﬁHOlZO KOMITIOHEHTA Y
MNPO®ECINHY NII'OTOBKY MAUBYTHIX YYUTEJIIB
®I3NYHOI KYJbBTYPH

SApemenko OJier

acripaHT

Kadenpa nenaroriku Ta 0OCBITHBOT'O MEHEIKMEHTY
YMaHChKUH JIep)KaBHUIM M€1aroriyHui yHIBEPCUTET
imeHi [laBna Tuunnu, Ykpaina

AKTyanpHICTb ~ JOCHIDKEHHST  MOpoOiieMH  IHTerpaiii  peaduriTaiiiHOro
KOMIIOHEHTa y MPOQeciiiHy MIATOTOBKY MalOyTHIX y4YUTeNniB (PI3UYHOI KyJIbTYpH
3yMOBJIEHA CYTTEBUMH 3MiHaMH y QYHKIISX meaarora B ymMoBax HoBoi ykpaiHcbKoO1
mkoau. PeopmyBaHHS 3arajibHOI CEpPeHBOT OCBITH, 3POCTaHHS KUIBKOCTI JIITEH 3
0COOJIMBUMH OCBITHIMU MOTpeOaMu Ta HACIIAKKA BOEHHOTO CTaHy B YKpaiHi CyTTEBO
PO3IIUPIIIA KOJIO 3aBJaHb, SIKI Ma€ BUKOHYBAaTH BYHUTENb (I3UYHOI KyIbTYpH.
Cporo/iHi BiH € HE JIUIIE OPraHi3aTOpPOM PyXOBOi aKTUBHOCTI y4HIB, a i (paxiBiem,
3IaTHUM pealizoByBaTH e€JeMeHTH (i3M4HOi pealimitarlii, aganTUBHOrO (Hi3UYHOTO
BUXOBAHHS Ta BIIHOBIIOBAIBHOI POOOTH 3 AITHMHU, SIKI MOTPEOYIOTH OCOOINBOI yBary.
AHani3 YMHHUX OCBITHBO-TIPOQECIHHUX TPOrpaM MIArOTOBKM MAWOYTHIX YYHUTEINIB
(GI13MYHOI KYJBTYpH CBIAYUTH MPO HEAOCTATHIO MPEICTABIEHICTh peaduliTaliifHOro
KOMITOHEHTA y iXHbOMY 3MICTIi. JlucuuIuiing, moB’si3aHi 3 OCHOBaMU (hi3MYHOI Tepartii,
aganTUBHUM (HI3UYHUM BUXOBAHHSM Ta peallIiTallliHUMU TEXHOJIOT1IMH, a00 B3araJi
BiJICYyTHI, a00 MarOTh HE3HAYHHWI 00CIT ToauH. BomHoYac mpakThka 3acBigdye, IO
CydyacHUM yuuTenb (I3UYHOI KyJNbTYPU PETYISIPHO CTUKAETHCA 3 HEOOXITHICTIO
OpraHi3OBYBAaTH KOPEKUIMHO-BIJHOBIIOBAIbHY pPOOOTY 3 YYHSMHM IICIsS TpPaBM,
3aXBOPIOBAHb OMOPHO-PYXOBOTO amapary 4d MCHXOJIOTIYHUX CTPECiB, OB’ SI3aHUX 3
BoeHHUMHU mnofismu. Bueni H. JleHuceHko Ta iH. HaroJomyroTh, IO MIJrOTOBKA
BUUTENIB (P13UUHOT KYJIBTYPH O POOOTH B YMOBAX 1HKIIO3MBHOT'O HABUYAHHS MOTpeOye
cUcTeMHOro (opMyBaHHS KOMIIETEHTHOCTEH y cdepl alanTUBHUX 1 peadiuiTaliiiHuX
MeTtoauk [1].

PealiniTamiiiHuii KOMIOHEHT Y CTPYKTYpl MPOQeciiiHOl MIArOTOBKH MallOyTHIX
yuuTeNniB (PI3UYHOT KYyJbTYpH OXOIUIIOE KIJIbKAa B3a€EMOIIOB SA3aHUX CKIIAJIOBUX:
TEOPETHYHI 3HAHHS 3 OCHOB (DI3WYHOI Tepamii, anatoMii, (Hi310JI0TiT peadlTiTaIliHHIX
nporieciB, MixkHapoHOi kiacudikaiii (yHKIIIOHYBaHHSI Ta MPUHIUIIB MOOYI0BU
IHAMBIAyaTbHUX BIAHOBIIOBAJFHUX MPOrpaM; MPAaKTHUYHI BMIHHS 3aCTOCOBYBATH
peabuniTaiiitHi BIpaBH, JIKYBaJIbHY (PI3UUHY KYJIbTYpy Ta TEXHIKM aJalTUBHOTO
(G13MYHOrO0 BUXOBAHHS Y pOOOTI 3 YUHSIMHU PI3HMX HO30JIOTTYHUX T'PYIL; TICUXOJIOro-
IeJIarorigHa rOTOBHICTH JIO B3aEMOIII 3 ITbMH, SIKI MAIOTh TPAaBMAaTHYHHUH JTOCBi 200
CTiiiKi (yHKUiOHaNbHI oOMexeHHsa. Haykosimi JI. Pubanko Ta iH. BBaXKaroTh, IIO
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edeKkTHBHA MIATOTOBKAa (axiBI[iB (I3UYHOI KYyJBTYpH 1 CIOPTY BHUMAarae
ijecTpsMOBaHOTO (OPMYBaHHS 30POB’I30€peKYBATBLHUX 1 3I0POB’ IPO3BUBATLHUX
KOMIIETEHTHOCTEH SK HEpPO3PHBHO TOB'SI3aHMX 13 peabuniTamiifHow (QYHKIIE0
negarora [2].

[aTerpamist peabimiTalifHOrO KOMIIOHEHTa Yy MiArOTOBKY MaiOyTHIX y4YWTEINIB
GI3MYHOI  KyJbTYpH MOXE pEali30BYyBaTUCS uepe3 KuUIbKa OpraHizaliiHo-
MeJaroriyHuX MUISAX1B: BKIIOUYEHHS JO0 HABYAJIbHUX IUIAHIB OKPEMUX JAUCIUILIIH
peabimitamiitHoro cnpsmyBanHs: «OCHOBH (Pi3UYHOI Teparii», «AnantuBHe (PizuyHe
BUXOBaHH», «JliKkyBajmpHa (QI3UyHA KyJIbTypa»; MDKAUCUUIUIIHAPHA I1HTErpauis
pealimiTaliitHOro 3MICTy B MeXaX HassBHUX JUCIUILIIH — T€OPii 1 METOAUKH (DI3UIHOTO
BUXOBaHHS, CIOPTUBHOI MEIULMHU, TMEJAroriki; TMpPaKTUYHE CIPSMYBaHHS
MiATOTOBKH Yepe3 MPOXOKEHHS MearoriyHoi Ta BAPOOHHUIOT MPAKTUKU y 3aKIaaax 3
1HKJIFO3MBHUM HAaBUYAHHSM, peabUTITAllIiHUX [IEHTPax Ta JIIKyBaIbHO-TPOPUIAKTUIHUX
ycranoBax. Jlocnigaux O. CorokoHb BBaXae, 110 IHTErpalis sK Me1aroriyHa crpaTeris
3a0e3nedyye THYYKICTh OCBITHIX MpOTrpaM 1 BIAMOBIMHICTh MIATOTOBKH (HaxiBIIiB
G13UYHOT KyJIBTYpH BUMOTaM PUHKY mpaiii [3].

BnpoBamkenHss peaOuTITaliifHOTO KOMIOHEHTa Yy MIATOTOBKY MaiOyTHIX
yuuTelniB (HI3UYHOI KyJIbTYpH MOTpeOye OHOBIICHHS HE JIMINE 3MICTy HaBUaHHs, a U
METOAMYHOro  apceHany BukiagauiB 3BO. BukopuctanHs  Keilc-meTony,
CUMYJIAIIINHUX BIPaB, BiJICOAHATI3Y PYXOBHUX MOPYIICHB, PO3POOKH 1HIUBITYyaTbHUX
peabuTTallitHUX MporpaM SIK HaBYaJIbHUX IMPOEKTIB CYTTEBO IMIJBUILYE TOTOBHICTb
CTYJICHTIB 10 IPAKTUYIHOI peabiniTariitHoi podotu. He MEHIIT BaKIIMBOIO € CIIBIIPAIls
nenaroriuanx 3BO 3 MmeauyHuMu 3akiiagamy, peaOuTITaliiHUMHU IIEHTpaMUd Ta
IHKJTIO3UBHO-PECYPCHUMHU IIEHTPAMH, IO J03BOJISIE CTyACHTaM 37100yBaTH peaNbHUN
JI0CB11 pOOOTH 3 PI3BHUMH KaTeropisiMu ocio, siki moTpeOyoTh Pi3uyHoi peaditiTarlii.

Otxe, 1HTErpaiis peadUTITalIiHONO KOMIOHEHTa y Npo(deciiiHy MiArOTOBKY
MaiOyTHIX yuuTemiB (Pi3U4IHOT KYIBTYPH € 00’ €KTUBHOIO BUMOTOIO Yacy, 3yMOBJICHOIO
Tpancopmariiero ¢GyHKIIA negarora B ymoBax HVYII, i1HKIIO3MBHOI OCBITH Ta
HACJ1AKIB BOEHHOTO cTaHy. CuCTEMHE BIPOBAKEHHS peaduniTaliiHuX 3HaHb, YMIHb
1 TPaKTUYHOTO JOCBIAY y 3MICT MIATOTOBKM 3abe3nedyuTh (opMmyBaHHS (axiBIiisd,
3/1aTHOTO HAJaBaTH YYHIM KBaJI1(iKOBaHY BITHOBIIOBAJIbHY JOMOMOTY Ta €()EKTHUBHO
OpraHi30BYBaTH aJanTUBHE (Pi3MUHE BUXOBAHHS y CYYacHIH IIKOJII.
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3. Corokonb O. €BponeicbKuid JOCBIA MATOTOBKU (DaxiBIiB (HI3UYHOI KYJIbTYpHU:
MOPIBHSHHS Ta MEPCHEKTUBM Ui YKpainu. BicHuk HaiioHanbHOTO yHIBEpCUTETY
«UYepniricekuit kosjeriym» imeni T. I'. [lleBuenka. 2025. Tom 191. Ne 35. DOI:
https://doi.org/10.58407/visnik.253526

IHIHIIOMOBHA OCBITA MAfIEYTHIBOFO BUYUTEJIA B
KOHTEKCTI €EBPOIHTET'PAIIIMHUX BUMOTI'

CosionoBHik IBaH AHapiHoBHY

acmipanT

Kadenpa nenaroriku Ta OCBITHHOTO MEHEPKMEHTY
YMaHChKUH AepKaBHUM MeIaroriyHui yHIBEPCUTET
imeni [1aBna Tuunnam, Ykpaina

[TlinroroBKka MalOyTHIX YYHWTENiB, 3AaTHUX €(EKTHUBHO (YHKI[IOHYBATH Y
MIXHApPOJHOMY OCBITHBOMY MPOCTOP1, HEMOKJIMBA 0€3 HAJIEAKHOTO PIBHS IHIIOMOBHOL
KomneTeHTHOCTI. [Ipore, He3Bakaloum Ha BU3HAHHA I1HIIOMOBHOI OCBITH SIK
MPIOPUTETY, 11 peaJbHU CTaH y BITUYM3HSHUX 3aKjIajaX BHUINOI OCBITH 3aJIMIIAETHCS
IIPEMETOM HAyKOBOiI JMUCKYCli. €BpOIHTErpaliiHuil Kypc YKpaiHH, 3aKpilUIeHUH B
Yroai mpo acomiarito Mk YkpaiHo Ta €BporeicbkkuM CoOr30M, 3yMOBIIOE
HEOOXIJTHICTb CHUCTEMHOT0 TEPEYyCBIIOMJIEHHS MiATOTOBKM MalOyTHIX yuyuTeniB. B
yMOBaxX PO3IIMPEHHS ydyacTi 3700yBadiB y MporpaMax axkajeMiqyHoi MOOUTbHOCTI
(Erasmus+, T'opuzonT €Bpona) Ta NparHeHHs 10 T0OyAoBHM E€BpONEHCHKOTO
OCBITHBOT'O MPOCTOPY IHIIOMOBHA KOMIETEHTHICTh MalOyTHHOTO Mejarora Ha0yBae
cTaTycy cTpareriyHoro npiopurery. CydacHuUi yuuTenb Mae OyTH 3JaTHUM
OIpallbOBYBATH 1HIIOMOBHI (PaxoBi JKepesa, OpaTh y4yacTh y MIKHAPOJHUX OCBITHIX
MPOEKTAaX Ta BUIHHO B3aEMOJIIATH 3 KOJETaMH 13 3apyOiKHUX KpaiH. Binrak nutanHs
BIJIMOBIHOCTI PIBHS 1HIIOMOBHOI MiJATOTOBKM MaWOyTHIX YYMTENIB y BITUYHM3HSHUX
3BO BuMmoram eBpoinTerpailii HabyBae 0coOIMBOI aKTyaIbHOCTI.

HopMmaTuBHO-TIpaBOBY OCHOBY IHIIIOMOBHOI MIATOTOBKA MaiOyTHIX YYHTENIB Y
KOHTEKCTI  €BpoOIHTerpauii  (GopMyroTh KIOUOBI JoKyMeHTH Pagu  €pomnu.
3aranbHO€EBpoOIIEHCHKI pekomerarlii 3 MoBHOI ocBiTr (CEFR) Bu3HauaroTh €1uHy mkamy
OIIHIOBAaHHS MOBHHMX KOMIIETEHTHOCTEH 1 BCTaHOBIIIOIOThH piBeHb B2 sK MiHIMaILHO
JAOCTaTHIM Ans (PaxoBOro CHUIKYBaHHS y €BpONEHCHKOMY OCBITHBOMY MPOCTOPI.
Crpareria Pagu €C 110710 criiBpoOITHUIITBA Y Tally31 OCBITH 1 HaB4aHHs Ha 2021-2030
POKH 3a/ieKiiapyBajia 0araTOMOBHICTh $IK KIJIFOYOBY IIHHICTh Ta OPIEHTHP PO3BHUTKY
ocBiTHIX cucteMm. Jlocmimauig O. JlokmmHa CIYIIHO 3a3Hayae, IO ISl CTpaTeris €
BOXJIMBUM €BPOIHTETPALIiHUM OPIEHTUPOM JUIsl TpaHCopMallii BITUM3HSHOI OCBITH,
30KpeMa B YaCTHHI IHIIIOMOBHOI ITIITOTOBKH TIEIaroriyHux Kaapis [3].

JlocmiKeHHsT CTaHy 1HIIOMOBHOI IMIATOTOBKM MalOyTHIX YUYHMTENIB y 3aKiangax
BUIIOI OCBITH YKpaiHH BUSBISE HU3KY CHCTEMHHUX MpPOOJEeM: KIIbKICTH TOJUH,
BiJIBEJICHUX HA BUBUEHHS 1HO3eMHOI MOBH y nenaroriyaux 3BO, € HegocTaTHBOIO 15
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nocsrHeHHs piBHa B2 3a mxkamoro CEFR; 3Mmict HaBuaHHsS — 371€01IbIIOTO
30pIEHTOBAHUN Ha 3arajbHOBXKHBAaHY JIEKCHKY, HATOMICTh (paxoBa I1HIIOMOBHA
MiJrOTOBKA 3aJMINAE€TbCs Ha Tmepudepii OCBITHROTO TMPOIECY; OOMEXKEHICTh
aBTEHTUYHOTO 1HIIIOMOBHOT'O CEPEOBHINA Ta HEPIBHUM JOCTYII CTYIEHTIB A0 IPOrpam
aKaZeMiuHOl MOOLIBPHOCTI CYTTEBO 3HUXKYIOTh €(QEKTUBHICTh iX MIATOTOBKH.
Haykogernp A. BiTueHko, aHai3yr04M CTaH peari3allii KOMIIETEeHTHICHOTO IiJIX01y B
IHIIOMOBHIM MIATOTOBII MallOyTHIX YYUTENIB, KOHCTaTy€ CYTTEBY HEBIJAIMOBIIHICTD
MIX 3aJI€KJIapOBAHUMHU IUISIMH OCBITHIX MPOTPaM Ta iXHIM peaJlbHUM HAIIOBHEHHSIM,
10 He 3a0e3Mevy€e HAJIE)KHOTO PIBHS 1HIIOMOBHOI KOMIIETEHTHOCTI 3700yBauiB. [2].

[lepcrieKTUBHUM HampsMOM IOJIOJIAHHS OKPECICHHUX TMpoOJieM € peami3allis
KOMITETEHTHICHOTO TTiixoay y noeaHanHi 3 Merogogoriero CLIL (Content and Language
Integrated Learning) — HaB4aHHA ()axOBHUX IMCUUIUIIH 13 BUKOPUCTAHHAM 1HO3EMHOL
MOBH SIK 3ac00Y 3aCBOEHHS MPEAMETHOTO 3MicTy. [[71s1 MaifOyTHIX y4UTENIB 1€ O3HAYAE
MOJKJIMBICTh OJHOYACHO PO3BHBATH I1HIIOMOBHY KOMIIETEHTHICTh Ta OINAHOBYBAaTH
(dhaxoBi 3HaHHS 3 TIEArOriky, IICUXOJIOT1l, METOIMKK HaBYaHHs. He MeHII BayKIIMBOIO €
1dpoBizallisi OCBITHHOTO MPOIIECY: BUKOPUCTAHHS OHJIAWMH-TIAT(OOPM, aBTEHTHUYHUX
IHIIOMOBHUX PECYpCIB Ta IHCTPYMEHTIB IITYYHOTO 1HTENEKTY JA03BOJISE OpPraHi3yBaTu
epeKTMBHE CaMOCTIiiHE HaB4YaHHs Tmo3a ayautopieto. Bueni H. Mykanra iH.
M1JKPECIIO0Th, IO 1HIIOMOBHA KOMYHIKaTHBHA KOMIIETEHTHICTh $IK IHTErpaTHBHA
AKICTh ()OPMYETHCS JIUIIE 32 YMOBH CHCTEMHOTO TMOEIHAHHS ayJIUTOPHOI poOOTH 3
MPAKTUKOIO PEATbHOrO IHIIOMOBHOI'O CIIUIKYBaHHs [1].

Oxpemoi yBaru 3aciiyroBy€ pPO3BUTOK MIKKYJIBTYPHOI CKJIAJOBOi 1HIIOMOBHOI
OCBITU MalOyTHIX yuuTeliB. B yMoBax 6araTokyJabTypHOTO OCBITHBOT'O CEPEIOBUIIA
negaror Mae OyTH 3/1aTHUM €(PEeKTUBHO B3a€MOJISITH 3 YUHSIMHU PI3HOT'O KYJIBTYPHOTO
MOXO/DKCHHS, 3aJlydyaTd MIKHApPOJHHMM TIearoriyHiil JOCBiI Ta peaiai3oByBaTH
LIHHOCTI KyJbTYpHOTO pi3HOMaHITTS. [Iporpamu akagemiuyHoi MoOu1bHOCTI Erasmus+
BIIITPalOTh y IbOMY BHUpIMIAJIbHY pOJib, 3a0€3MeUyloud 3aHypeHHS y peaibHe
IHIIIOMOBHE CcepepoBHUIlle Ta (OPMYBaHHS MDKKYJBTYPHOI UYTJIMBOCTI MalOyTHIX
nejgaroris. BogHouyac AOCTYNHICTP LUX MporpaM JJid CTYAEHTIB MEJaroriuHux
creriaJbHOCTe B YKpaiHi moTpedye CyTTEBOTO PO3IIMPEHHS Yepe3 IOJ0JIaHHS
(1HaHCOBUX Ta OpraHizauiiHux 6ap’epis.

OTxe, 1HIIOMOBHA OCBiTa MalOyTHIX Y4YMTENIB B yMOBaX €BpOIHTErpaiii
noTpeOye CHUCTEMHOTO OHOBJICHHS: TPUBEJAEHHS HaBYAIBHUX Mporpam y
BinnoBigHicTh 10 BuUMOr CEFR, mmpmoro BmnpoBamkenHs wmetomonorii CLIL,
AKTUBHOTO BHUKOPHUCTaHHS IMGPOBUX PECYpPCIB Ta PO3MIMPEHHS MOKIUBOCTEH
akageMiyHoi MoOuIbHOCTI. KoMmIulekcHa peanmizaliss LUX HAampsMiB CHPUSATHME
(bopMyBaHHIO KOHKYPEHTOCIIPOMOKHOTO MEAarora, 31aTHOro e(peKTUBHO MPaLOBaTH
B YMOBax €BponenchbKoro oCBITHROIO IMPOCTOPY Ta BIANOBIJIATH BUMOraM CTpaTerii
€C y ramysi ocBitr 1 HaB4anHs Ha 2021-2030 pokwu.
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AHoTamis. Y cTaTTi pO3IJISIIAETHCS BIUTUB MOITYKOBO-T0CITHUILIBKOT TIsUTbHOCTI
VYHIB TIOYaTKOBUX KJaciB Ha TPOIEC BUBYCHHS Ta 3aCBOEHHS MAaTEMAaTHKH.
[IpoananizoBaHO TIICHUXOJIOTO-TIEIarOTIYHI  aCMEKTH OpTraHi3aiii JO0CITHUILIBKOT
JISUTBHOCTI, i1 POJIb Y PO3BUTKY Mi3HABAJIBHOI aKTMBHOCTI, JIOTIYHOTO MHCIEHHS Ta
(dbopMyBaHHS MaTeMaTHUYHOI KOMIIETEHTHOCTI MOJIOJIIUX IIKOJIAPIB. BuokpemieHo
OCHOBHI METOJIMYHI MIAXOJIW O OpraHizailli JOCIiAHUIBKOT JISUTLHOCTI HA YpOKax
MaTEeMaTUKH, PO3KPUTO e(EeKTHUBHI METoau Ta mpuitomMu i1 peamsaiii. [lomano
MPUKIIAA JOCTITHUIIBKUX 3aBlIaHb, 110 CIPHUSIOTH aKTUBI3AIlli OCBITHHOI M1SUTBHOCTI
YYHIB.

Kiro4uoBi cioBa: MonryKkoBO-OCHITHULIBKA JISITbHICTh, MOJIOJIII IIKOJSIPI,
HaBYaHHS MaTeMaTUKH, MAaTEMAaTHYHA KOMIIETEHTHICTb, JOCIIIHHUIIbKI METOIH.
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BBenennsi. CyuacHi TEHJEHINT PO3BUTKY OCBITH TependadaroTh MHepexil Bif
TPaIULIAHOT MOJEN HAaBYaHHS, IO IPYHTYEThCS MEPEBAXKHO Ha Iepenayli rOTOBUX
3HaHb, /IO TAKOT OpraHi3allii OCBITHLOTO MPOIIECY, sKa 3a0e3Meuye akTUBHY T13HABAIbHY
TUSUTBHICTB YYHIB Ta (POpMYyBaHHS 31aTHOCTI /10 CAMOCTIMHOTO 3/100YTTS 3HaHb. Y IbOMY
KOHTEKCTI OCOOJIMBOTO 3HAueHHS HaOyBa€ BUKOPUCTAHHS IOIIYKOBO-AOCIITHHUIIBKOT
TISUTBHOCT1 B OCBITHBOMY TTporiect. [TouaTkoBa 1rkosia € BaKIMBUM eTaroM (opMyBaHHS
IHTEJIEKTYaJIbHOTO MOTeHLiay AuTHHA. Came y 1edl mepioj 3aKiafaroThCsi OCHOBU
HABYAJILHOI JISITBHOCTI, (DOPMYETHCS IHTEpPEC M0 Mi3HAHHS, PO3BUBAIOTHCS MUCIICHHS,
yBara Ta nam’satb. OgHuM 13 e(heKTUBHUX 3aCO0IB PO3BUTKY MI3HABAJILHOI aKTUBHOCTI
MOJIOJIIINX IITKOJISPIB € OpraHizailis IXHbOI JOCTIIHUIBKOT JISUTBHOCTI.

3HaYHUN OTEHIIIAJT JIJIs1 OpraHi3allii Takoi JISJIbHOCTI Ma€ HaBYaJIbHUN MPEIMET
MareMmaTuka. Y TpolleCi BUBUCHHS MAaTEMaTUKW Y4YHI1 HE JIMIIE 3aCBOIOIOTH IEBHI
3HAHHS 1 HABUYKHU, a 1 HABYAIOTHCS aHAI3yBaTH, MOPIBHIOBATH, y3araJlbHIOBAaTH Ta
poOuTH BUCHOBKH. [To1TyKOBO-10CIITHULIBKA TISUTbHICTD CIIPUSIE€ PO3BUTKY LIUX YMIHb
1 3a0e3meuye OUTHII TIIMOOKE PO3YMIHHS MAaTEMAaTHYHHUX TTOHSTh.

[IpobGnemy opranizarii JOCTIAHUIIBKOT AiSTILHOCTI YUHIB JOCIIKYyBalikd 0araro
BITYM3HSAHUX 1 3apyODKHUX HAYKOBIIIB. 3HAUHUN BHECOK Yy PO3POOIJIEHHS TEOPETUUHUX
1 METOJIMYHUX OCHOB I1i€i mpoonemu 3podunu O. CaBuenko, H. bidik, C. CkBopIioBa,
M. borgaHoBuY Ta i1HII HayKOBLI. Y iXHIX Mpaugx MiJAKPECIIOEThCS BaXKIUBICTb
BUKOPHCTAHHS aKTUBHUX METO/[IB HABYAHHS, 1[0 CIIPUSIFOTH PO3BUTKY CAMOCTIMHOCTI
Ta TBOPUYOCTI yuHIB [2; 3].

Meta Ta 3agaui gochailikeHHs. BuBUMTH pONb MONTYKOBO-TOCHITHUIIBKOT
JUSTTBHOCT1 MOJIOAIIMX IIKOJISIPIB Yy MpOIleCi BUBUEHHS MaTEeMaTHUKUA Ta BUOKPEMUTH
METOMYHI YMOBH ii €()eKTUBHOI OpraHi3ailii Ta BIPOBAKEHHS.

PesynbTratn fgochaimkeHnss i ix oOrosopeHHsi. [lomrykoBo-mociigHUIIbKa
JISUTBHICTh — 1€ OCOOJMBHM BHJ OCBITHBOI JISUIBHOCTI, IO CIPSIMOBAHUN Ha
caMOCTiiiHEe 3100YyTTS 3HaHb YUYHSMHU LUISIXOM PO3B’sI3aHHS MPOOJEMHHUX 3aBIaHb.
Bona nepenbayae akTUBHY y4acTh IIKOJIAPIB y MPOIleCi HaBUYaHHS Ta POPMYyBaHHS y
HUX YMIHb JOCII>)KYBaTH, aHATI3yBaTl i POOUTH BUCHOBKH.

HaykoBiii 3a3Ha4aroTh, 110 Y JOCTITHUIBKIN TISJIBHOCTI MOXXHA BHJIUIMTH Taki
OCHOBHI eTan# [1; 4]:

—MOCTaHOBKA MPOOJIeMH;

—bopMyIIIOBaHHS T1OTE3 a00 MPUITYIICHB;

—TIOIITYK METO/IIB PO3B’sI3aHHS,

—TepeBipKa OJIep>KaHUX PE3YIIbTATIB;

—(hopMyJIIOBaHHS! BUCHOBKIB.

PosrnsiHyra cTpyKTypa BiJNOBiJIa€ OCHOBHMM €TalaM HAayKOBOTO Mi3HAHHS 1
CTUMYJIIO€ (POPMYBaHHS AOCTIAHUIBKUX YMIHb Y MOJOJIIMX IIKOJsApiB. Baromoro
YMOBOIO OpTraHi3alii JoCIiAHUIIBKOI JISUTBHOCTI € CTBOPEHHS MPOOJIEMHUX CHUTYAaIlIH.
Came mpoOsieMHa cUTyallisl CIIOHYKAa€ YYHIB 0 aKTUBHOT'O MOIIYKY HOBUX 3HaHb Ta
CTUMYJIIOE IXHIO Mi3HAaBAJIbHY AlSUIbHICTE. IIpoOnemHe HaB4YaHHS  CHpHSE
dbopMyBaHHIO B YYHIB yMIHHS CaMOCTIMHO 3HAXOJWTH BIAMOBiAI Ha TOCTABJICHI
3amMuTaHHs Ta poOuTU y3araidbHeHHs [S5]. [lomrykoBo-mociiAHUIIbKA MISUIBHICTE Ma€e
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BaKJIMBE 3HAUCHHS Yy PO3BUTKY 0COOMCTOCTI yuHiB. BoHa cripusie popMyBaHHIO TaKuX
SIKOCTEH, SIK CAMOCTIMHICTD, 1HIIIaTUBHICTH, HAIIOJICTJIMBICTH Ta BIAITOBIAIBHICTb.

OnHi€ro 3 TOJIOBHUX MEpeBar TOCTTHUIIBKOT ISITBHOCTI € T€, II0 BOHA CTUMYJTIOE
Mi3HABAIbHY aKTUBHICTH JiTel. [1i7] yac BUKOHAHHS JOCTIAHUIIBKUX 3aBJaHb YUHI HE
JUIIEe OTPUMYIOTh HOBY iHGoOpMaIliio, a i akTUBHO OepyTh y4acTb y mporieci ii
3100yTTa. KpiM TOro, mocimigHUIbKa JISJIBHICTH CHPHSE PO3BUTKY JIOTIYHOTO
MUCJIEHHs [6]. YuHi BUaThCs aHami3yBaTH 1H(OpMaIil0, BCTAHOBIIOBATH PUYUHHO-
HACJIIKOBI 3B’ SI3KH, IOPIBHIOBATH Pi3HI SBUINA Ta POOUTH y3araJIbHCHHS.

BaxxnuBum pe3ynbTaToM Takoi AISUIBHOCTI € TakoX (OpMyBaHHS HaBUYaJIbHOI
moTuBalii. Komu ydHi caMOCTIitHO 3HaXOMSTh BIIMOBII HA MOCTABJICHI 3alUTaHHS,
BOHU BIJJUYBAIOTh 33JJ0BOJICHHS BiJl MPOIECY HABUYAHHA Ta MPArHyTh J0 MOAAIBIIOTO
ni3HaHHA. B opranizamii Ta NpoBENEHHI JIOCHIAHMIBKOI ISJIBHOCTI Ha YpOKax
MaTEMaTUKH BUOKPEMITIOIOTH IEBH1 OCOOIMBOCTI.

MaremaTuka Mae€ 3HAYHMM TOTEHINIAN JJIs1 OpraHizaimii  JOCTiAHUIBKOT
JISTTBHOCTI, OCKUIBKM BOHA Tependavyae po3B’s3aHHS PI3HOMAHITHUX MPOOJIEMHHUX
3aBJaHb 1 MOIIYK 3aKOHOMIpHOCTEH. Y Mpolec HaBUaHHS MaTeMaTHKU JOCIITHUIIbKA
JISUTBHICTh MOXKE Pealli3oByBaTUCS IIIAXOM [5]:

¢ PO3B’SI3yBaHHS MPOOJIEMHHX 3aB/IaHb;

e MIICOTOBKA €BPUCTUYHUX OECIJI;

e OpraHi3aIlisi MaTeMaTHIHUX JTOCTIHKCHB;

o IIIATOTOBKA HABYAJIbHUX ITPOEKTIB;

¢ BUKOPUCTAHHSI TUJAKTUIHUX 1TOP.

BuznauyanbHe 3HAaY€HHS MarOTh 3aBAaHHS, IO MepeadadyaroTh CaMOCTIMHUN
MOIIYK croco0iB po3B’s3aHHsA. Hanpukiaa, ydHsSM MO>XHa 3alpoOlNOHYBaTH 3HAUTH
KUIbKa CIIOCOOIB BUKOHAHHS 00YHMCIICHb 200 JOCTIIMTH 3aKOHOMIPHOCT1 Y YHCIIOBHX
psnax. Y oMy Ipolieci BAXIIMBY POJib Bifirpae BunTenb. Moro 3aBiaHHs momsrae y
CTBOPEHH1 YMOB ISl aKTHBHOI Mi3HABAJIBHOI JISUTBHOCTI YYHIB, CIIPSMYBaHHI iXHIX
MONTYKIB Ta MiATPUMIII 3aIlIKaBJICHHS 10 HAaBUaHHSI.

JIOCIITHUKY BUAUISAIOTH Taki OCHOBHI METOAM Ta MPUHAOMH OpraHizaiii
MOITYKOBO-J0CIIAHUIIBKOT TIsITbHOCTI [4; 5].

[IpoGnemue HaBuanHns. [IpoGnemHe HaBUaHHS nepeadavae CTBOPEHHS CUTYaIliH,
y SIKHX Y4YHI TOBUHHI CaMOCTIMHO 3HANTH cI0ciO po3B’s13aHHs 3aBaaHHs. Takuil miaxis
CIPHSIE PO3BUTKY JIOTTYHOTO MUCIIEHHS Ta (POPMYBAHHIO JOCIITHUIIBKUX YMIHb.

EBpuctuuna 6ecima. EBpuctuuna Oecima momomarae COpsMyBaTH TOUTYKOBY
JISTTBHICTD YYHIB. YUHMTENb CTaBUTh 3aMMTaHHSA, SKi OCTYMOBO MIABOIATH JITEH 10
MPaBUIILHOTO BUCHOBKY.

Hocniguuiibki BrpaBu. JlOCHiMHMIIBKI BOpaBU TepeadadaloTh CaMOCTIHHE
BUKOHAHHS YYHSMH TIEBHHMX 3aBJIaHb, y TPOIECI SKUX BOHH BiJKPUBAIOTh HOBI
MaTeMaTUYHI 3aKOHOMIPHOCTI.

[IpoexTHa nianbHICTh. [Ipo€ekTHA MISUIBHICTH J03BOJIE€ YUHSM IPAIlOBATU HaJ
JOCITITHAIIBKUMY 3aBIAaHHSMU TPOTSATOM TPUBAJIOTO 4acy. BoHa crpusie po3BUTKY
CaMOCTIMHOCT1 Ta TBOPYOCTI.
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Po6ora y rpynax. ['pynoBa ¢popma poOoTH cripusie po3BUTKY KOMYHIKATUBHUX
HAaBMYOK 1 BMiHb CHIBIIpAIIOBaTH. Y YHI MOXYTh OOTOBOPIOBATH CBOI 1/I€i Ta CHLIBHO
3HAXOJIUTH PO3B’S3aHHS TOCTABIICHUX 3aB/JaHb.

[IpoanainizyeMo KOPOTKO MPUKIAINA TOCTIAHUIIBKUX 3aBJIaHb 3 MAaTEMAaTUKH.

Jlyist oprasizaiiii ONryKoBO-JI0CTIAHUIIBKOT MISTIBHOCTI HA YPOKaX MaTeMaTUKU
MO>KHA BUKOPUCTOBYBATH TaKi 3aBJIaHHS:

1. JocmiikeHHs  4YMCIOBUX  3aKOHOMIPHOCTEH.  YUHSM  IPOIOHYETHCS
MIPOJIOBKUTHU YUCIOBHM Psif 1 MOSCHUTH 3aKOHOMIPHICTH ioro moOymaoBu. Takuit Bua
JISTIBHOCTI Tepedadae camocTiiiHe a00 YacTKOBO KEpPOBAHE BUUTEIEM BIAKPUTTS
YUHSMHU MEBHUX YUCIIOBUX 3B’SI3KIB, MPABUJI 1 3aJIe’KHOCTEH. Y mpolect 1€l poOoTH
V4HI aHaIi3ylOTh TOCHIJIOBHOCTI YHCEN, TOPIBHIOIOTH 1X, BCTaHOBIIOIOTH
3aKOHOMIPHOCTI Ta (POPMYIIOIOTh BUCHOBKH.

JlOCHIIPKEHHSI 4YMCIOBMX 3aKOHOMIPDHOCTEH € BaXKJIMBUM  KOMIIOHEHTOM
MaTE€MaTUYHOI OCBITH, OCKIJIBKH BOHO CIIPUSAE PO3BUTKY JIOTTYHOI'O MUCJIEHHS, YMIHHS
aHaNI3yBaTW Ta y3araJbHIOBAaTH 1H(OpMaIlio, GopMye 37aTHICTh O CAMOCTIHHOTO
NoIIyKy 3HaHb. [li] yac BMKOHAHHS TakWX 3aBJaHb Y4YHI HAaBYAIOTHCS MOMIYATH
3aKOHOMIPHOCTI Yy YHCJIOBUX PsiaX, BCTAHOBIIIOBATH 3QJICKHOCTI MK YUCIaMH Ta
BUKOPUCTOBYBaTH OTpPUMaH1 pe3yJbTaTH A pO3B’si3aHHA HOBUX 3aBlaHb. Came
JOOCIIJDKEHHS MaTEMaTUYHUX (DaKTIB 1 3aKOHOMIPHOCTEH PO3BUBAE B YUHIB YMIHHS
JIOTIYHO MHUCJIUTH, POOUTH BUCHOBKH Ta 3aCTOCOBYBATH 3HAHHS HA MIPAKTHIII .

Y moyaTkoBiM IIKOJI JOCTIKEHHS YHUCIOBUX 3aKOHOMIPHOCTEH MOXKeE
3IIACHIOBATHCA M1/ YaCc BUBYCHHS PI3HUX TeM KypCcy MaTeMaTHKHU: HyMepalii ynced,
apuMETUIHUX J1H, TAOTMYHOTO MHOXKEHHSI 1 JIJICHHSI, @ TAKOXK ITiJ] 9Yac po3B’A3yBaHHS
3a/1a4. YYHSIM MPOMOHYIOTHCS CIEIialbHI 3aBAaHHA, y SKUX HEOOXITHO BU3HAUUTHU
MpaBUjIO0 MOOYJAOBH YMCIOBOTO sy, 3HAWTH MPOMYIIEHI YKcia ado MPOJOBKHUTH
MOCJIIJIOBHICTh. TaKl 3aBllaHHs CIIOHYKalOTh JAIT€H 10 MIPKYBaHb 1 JO3BOJSIOTH iM
CaMOCTIHHO BIIKpHUBAaTH HOBI MaTeMaTH4HI 3aKOHOMIPHOCTI, 110 3HAYHO ITi/IBUIIY€E
1HTEpeC 10 HaBYaHHS

2. IMomryk pi3HUX CIOCOO1B pO3B’sI3aHHS 3a7a4l. Y YH1 3HAXOISITh KUIbKa CIOCOOIB
PO3B’sI3aHHS OJIHI€T 33/1a41 Ta TOPIBHIOIOTH 1X.

Takuii nmigxin cupusie GOpMYBaHHIO THYYKOCTI MUCIEHHS, PO3BUTKY JIOTTYHUX
oreparliii aHamizy ¥ CHHTE3y, a TakoX (OpMye€ 3/IaTHICTh YUYHIB JI0 CAMOCTIMHOTO
MOIIYKY OINTHMAJIbHOIO PpO3B’S3aHHS MaTeMaTHYHMX 3aBJaHb. Y TpagulliiHOMY
HaBUYaHHI YYHI 9acTO 3aCBOIOIOTH JIMINIEC OJWH aJITOPUTM PO3B’si3aHHs 3amadi. OmHak
CydyacHI MeAaroriuyHi Miaxojau nepeadadaroTb CTBOPEHHS YMOB JJisi TOTO, 100 y4HI
MOTJIM CAMOCTIMHO 3HAXOJUTH KUIbKa CIIOCOOIB pPO3B’sA3aHHS Ta MOPIBHIOBATHU 1X MIXK
coboro. Taka MiANBHICTH PO3BUBAE TBOpPYE MHUCIEHHS, (OpMye BMIHHS aHAII3yBaTH
MaTeMaTU4H1 CUTYyallli Ta BUOMpaTH HAaUOLIBII JOLUUIBHUHN crioci0 Aii.

[Tix yac momryKy pi3HHX CIIOCOOIB PO3B’SI3aHHS 33]a4l MIKOJISPI BUKOHYIOTH PSJI
IHTEJIEKTyaJIbHUX OIlepalliil: aHalli3yI0Th YMOBY 3a/1a4l, BCTAHOBIIOIOTh B3aEMO3B’ SI3KU
MIDX 11 BEJIMYMHAMU, BUCYBAIOTh MIPUITYIICHHS 111010 MOXKIIMBUX CIOCOOIB pO3B’SI3aHHS
Ta MEPEBIPAIOTH iX MPABWIBHICTb. Y pe3yJIbTaTl BOHU HE JIMILIE OTPUMYIOTh NPABUIIbHY
BIJINIOB1/1b, @ ¥ IIIHMOIIE PO3YyMIiIOTh MAaTEMATUYH1 3aKOHOMIPHOCTI.
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3. MocnimpkeHHsT BIAaCTUBOCTEN reomeTpuuHux ¢iryp. 'eomerpuunuii Marepian
Ma€ 3HAYHWHA MMOTEHITIa ISl PO3BUTKY MPOCTOPOBOIO MUCIICHHS, YSIBU Ta JIOTIYHUX
3M10HOCTEH Yy4uHIB. Y MPOIeCci BUBYEHHS T€OMETPii MOJIO/III IITKOJISIPI 3HAMOMIISATHCS 3
OCHOBHUMH TE€OMETPUYHUMHU (IrypaMH: TOYKOK, BIJIPI3KOM, JIaMaHOIO JIIHIETO,
TPUKYTHUKOM, KBaJpaToM, MPSMOKYTHHUKOM, KOJIOM Ta iHmmMH. Pobora 3 1mumu
¢birypamu Moxe OyTu opraHizoBaHa y (opmi JOCTIIPKEHHsI, MMiJ 4Yac SKOrO y4HI
CaMOCTIMHO BIJKPUBAIOTh iX BiIacTUBOCTI. Hampukmnan, y4Hl MOXYTh JOCHIAUTH,
CKUIBKH OCeH CUMETpii Mae TmeBHa (irypa.

4. ITpakTu4H1 MaTeMaTUYH1 JOCII/KEHHS. Y YH1 MOXKYTh BUMIPIOBATH MPEIMETH
HABKOJIUIITHROTO CEPEIOBHUIIA Ta MOPIBHIOBATH OTPUMaHi pe3yibTaTh. [lependadaroTs
3aCTOCYBaHHA MaTEeMaTUYHMX 3HAHb Y pealbHUX JKUTTEBUX CHUTyallliax. Tlaki
JOOCIIJDKEHHSI COPUSIIOTh (POPMYBAaHHIO NMPAKTHYHUX YMIHb 1 JONOMAraroTh Y4YHSM
YCBIIOMUTH 3HAYEHHS MATEMATUKH Y TOBCSIKIACHHOMY SKHUTTI. [IpakTuyHi
MaTeMaTU4Hl JOCTIIPKEHHS MOXYTh BKJIIOYATH PI3HOMAHITHI BUIU JISUIBHOCTI:
BUMIPIOBAaHHS JIOBXKWHU, Macu ab0 4acy; MOPIBHSHHS BEJIMYMUH;, MOOYJOBY CXEM 1
Ta0UIb; OOYMCIICHHS Pe3yJIbTaTIB CIIOCTEPEIKEHbD.

Hampuknan, yd4HSIM MOXHA 3ampONOHYBATH JOCIITUTH JOBXKUHY PI3HUX
npeaMeTiB y kiaci abo Baoma. [l mbOro BOHM BHKOPUCTOBYIOTH JIHIMKY a0o
BHUMIPIOBAJIbHY CTPIUKY, 3allMCYIOTh OTPUMaHl pe3yJIbTaTh Ta MOPIBHIOIOTH IX MIX
coboro. Taka AisIBHICTH AOTIOMAarae y4HsiM Kpare 3pO3yMITH MOHSTTS BETUYHHH Ta
dhopMye HaBUUKH BUMIPIOBAHHSI.

AHani3 pe3ynbpTaTiB yIPOBAKEHHS TMONTYKOBO-IOCTITHAIIBKOI MisUTBHOCTI Y
Mpolieci BUBYCHHS MAaT€MAaTUKH B MOYATKOBIM IIKOJI 3aCBIIUY€ i BaXKIUBY pOJib Y
PO3BUTKY  IMI3HABAJIBbHOI  aKTUBHOCTI ~ y4YHIB, (OPMyBaHHI  MaT€MaTHYHUX
KOMIIETEHTHOCTEH Ta  MIJABUINCHHI  €(QEKTUBHOCTI  HABYaJbHOTO  MPOIIECY.
BukopucTanHs TOCTIAHUIILKAX 3aBAaHb HA YPOKaX MaTEeMATHKH CTBOPIOE YMOBH IS
aKTUBHOI y4YacTi YYHIB Yy Mi3HABaIbHIN IiSUIBHOCTI, CIPHSE PO3BUTKY iXHBOTO
JIOTTYHOT'O MUCJIEHHS, CAMOCTIMHOCTI Ta TBOPYOi 1HII[IaTURH.

VY Xoa1 mpoBeIEHHS MEJAroriyHOro CHOCTEPEKEHHsT OyJ0 BCTAHOBJICHO, IO
3aCTOCYBaHHS TOIIYKOBO-JAOCTIAHUIIBKUX METO/IB HABUYaHHS 3HAYHO T1JBUIIYE
1HTEpeC Y4HIB 10 BUBUECHHS MareMaTuku. Ha BiiMiHy BiJl TpaauliiHUX GopM poOOTH,
T 4Yac SKUX Y4YHI 31eOUIBIIOro BIATBOPIOIOTH T'OTOBI 3HAHHS, JOCIITHHUIIbKA
TISTBHICTh Tependavae akTUBHUM TMMOIIYK HOBOI 1HGopmallii, GopMyIrOBaHHS
OPUIIYIIEHb 1 MEPEeBIPKY iX NpaBWIbHOCTI. Takuil MWIAXiA CHOpUsSEe TIUOIMIOMY
YCBIJOMJICHHIO HABUYaJbHOTO MaTepiany Ta (OPMYBaHHIO CTIMKHMX MaTeMaTHYHUX
3HaHb. OcOOJMMBY yBary MiJl 4yac JOCHIIKEHHs OyJl0 MPUAUIEHO Oprasizamii pi3HUX
BHU/IIB ITOIITYKOBO-10CIII THUITBKOT TISUTBHOCTI: JIOCIIKEHHIO YHUCIIOBUX
3aKOHOMIPHOCTEH, TOIIYKY pPI3HUX CIOCOOIB PO3B’SI3aHHS 3ajiay, JAOCIIKEHHIO
BJIACTUBOCTEH TEOMETPUYHUX (Iryp Ta BUKOHAHHIO MPAKTUYHHX MaTEMaTUYHUX
JOCIIIKeHb. Pe3ynbTaTi mokas3ay, 0 HalOUIBIINN IHTEPEC Y MOJIOIINX IIKOJISIPIB
BUKJIMKAJIM 3aBJIaHHs, K1 ependayaiy CaMOCTIMHE BIIKPUTTSI HOBUX MaTEMaTUUHUX
3akoHOMipHOCTeH. Hampukiaz, mig yac poOOTH 3 YUCIOBUMHU MOCITIJOBHOCTSIMU Y4UHI
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aKTUBHO aHAJII3yBaJIM 3aIllPOTIOHOBAHI PSAIW YWCEJ, BUCYBAJIM BJIACHI MPUIYIICHHS
II0J10 MPaBUJIA iX YTBOPEHHS Ta HaMarajucsi OOIpPyHTYBaTH CBOi MIpKyBaHHs [7].

BaxxnuBuMm  pe3ynbTaToM  yNpOBaHKCHHS JIOCTIIHHUIIBKUX METOIB  CTaJlo
M1JIBUIIICHHS PiBHA C(hOPMOBAHOCTI JIOTTYHOTO MUCJICHHS YUHIB. Y MPOIeCl BUKOHAHHS
JOCTITHULIBKUX 3aBJaHb IIKOJIAP1 aKTUBHO BUKOPUCTOBYBAJIH TaKi pO3yMOBI orepariii,
K aHaJi3, MOPIBHSHHS, y3arajdbHeHHsA Ta kiacudikamis. lle cnpusiio po3BUTKY
3IaTHOCT1 YYHIB BCTAHOBJIIOBATH B3a€EMO3B’SI3KM MK MaTEMAaTUYHUMHU 00’ €KTaMU Ta
poOuTH OOTPYHTOBAaHI BHCHOBKH. Y4YHI TMOYalIM Kpamie pO3yMITH CTPYKTypy
MaTeMaTUYHUX 3aJ1a4 1 BUSBIISIN OUTBIITY CAaMOCTIHHICTB MiJ] 4ac iX pO3B’sI3yBaHHS.

[To3uTuBHI pe3yNbTaTH CIIOCTEPIraIUCA TAKOX Yy PO3BUTKY KOMYHIKATHUBHHX
yMiHb y4HIB. Opranizaiiis poOOTH B mapax 1 MaJIMX Ipymax cupusiia (popMyBaHHIO
HAaBHYOK CITIBIpalll, B3aEMOJOIIOMOTH Ta OOTOBOPEHHS PE3yJIbTaTIB AISJIbHOCTI. Y UHI
BUMJIMCSl apTYMEHTYBATH BJIACHY JYMKY, BUCITYXOBYBATH MPOIO3HIIIT OHOKIACHUKIB
Ta CHUIBHO 3HAXOAWTH ONTHMAJbHI CIOCOOM PO3B’SI3aHHS MAaTEeMAaTUYHUX 3aBlIaHb.
Taka B3aeMoisi cripusic pO3BUTKY COIIAIbHUX KOMITIETEHTHOCTEH Ta GopMy€e B YUHIB
BIJIMOBiJaIbHE CTABJICHHS 70 CITUIBHOT pOOOTH.

Amnami3 pe3ynbTaTiB BUKOHAHHS 3aBJaHb MOKa3aB, 1[0 BUKOPHUCTAHHS IMOLIYKOBO-
JOCHIHUIIBKUX ~ METOMIB  CIPHsi€ TAaKOX IMIIBUIIEHHIO pIiBHSA  c(HOpMOBaHOCTI
O0OYMCITIOBAJIbHUX HABMYOK 1 BMIHb PO3B’S3yBaTd MareMaTW4Hl 3a/adl. Y4HI MOYaJH
IIBUIIIE 3HAXOAWTH IMPABUIIbHI CIIOCOOHM PO3B’s3aHHS, a TAKOXK JIECMOHCTPYBAJIM 3/IaTHICTh
BUKOPUCTOBYBaTH PIi3HI MIAXOAU A0 BUKOHAHHS OJHOTO M TOrO CaMOro 3aBIaHHS.
Hamnpukman, min yac po3B’si3yBaHHs apUPMETUIHUX 33724 HIKOJISAP1 MPOMOHYBAIH KUJTbKa
BapiaHTIB pO3B’s3aHHS Ta OOTPYHTOBYBAJIH, SIKUH 13 HUX € HAU3PYUHIIIIAM.

[lin yac mpoBeneHHs NOCHIPKEHHs OyJj0 BCTAHOBJIEHO, IO 3HAYHWIA BIUIMB Ha
e(peKTUBHICTH MOITYKOBO-JIOCIITHUIIBKOT AISTTBHOCTI Ma€ CTBOPEHHSI IPOOJIEMHHX CUTYaIIIH
Ha ypoui. Came npoOJieMHI 3alUTaHHSl CIIOHYKAIOTh YYHIB /IO aKTMUBHOI'O MHCIIEHHS Ta
MOIIYKy HOBHMX 3HaHb. Hampukian, min yac BUBYEHHS TeMH «UMCIIOBI BUpa3W» y4HUTENb
MIPOTIOHYBAB YUHSIM CaMOCTIMHO 3HAWUTH Pi3HI CITIOCOOM OOUMCIIEHHS OTHOTO 1 TOTO CaMoro
BUpa3y. Y pe3yJbTaTi yuHl HE JIMIIE BUKOHYBAIM OOUUCIIEHHS, a i aHATI3YBAIHU CTPYKTYPY
BUpA3y, MOPIBHIOBAIM Pi3HI BapiaHTH pO3B’I3aHHS Ta pOOUIIM BIIMOBIIHI BUCHOBKH.

Oco0suBe 3HAYEHHS JUIsl PO3BUTKY AOCHIIHUIBKMX YMIHb MarOTh MpPaKTHUYHI
MaTeMaTU4Hl JOCIHIKEHHS, TIOB’si3aHI 3 BUKOPUCTAaHHSM MaTE€MaTUYHUX 3HAHb Yy
MOBCSIKJIGHHOMY KUTTI. [1i1 yac Takux MOCTIKEHb YYHI BUKOHYBAJIU BUMIPIOBaHHS
JIOBKMHU PI3HUX MPEIMETIB, MOPIBHIOBAIM OTPUMaHI pe3yJbTaTH, CKJIAJaIn TaOIuIIi
Ta pobwin y3arambHeHHs. lle momomoryio iM yCBIJOMHUTH MpPaKTUYHY 3HAUYYIIICTh
MaTeMaTHYHUX 3HaHb 1 HABUUTHUCS 3aCTOCOBYBATH X y pEaIbHUX CUTYAIIisIX.

AHami3 pe3yNbTaTiB TaKOX IIOKa3aB, 10 BUKOPUCTAHHSA  IOIIYKOBO-
JTOCTITHUIIBKUX 3aBJaHb CIHPHUSE€ PO3BUTKY HABUaJbHOI MOTHBAIlli y4YHIB. YuUHI
OpOSBISUTM  OUTBIIY AaKTHBHICTH HA YpOKax, 13 3allikaBIEHHSM BHUKOHYBaJIU
3aMpONOHOBAH1 3aBJIaHHs Ta MparHyjiu OpaTH y4acTh y KOJEKTUBHOMY OOTOBOpPEHHI
pe3ynbTaTiB  AOCHIPKEHHs. Taka JISIbHICTh CTBOPIOE TO3UTHBHY €MOUIWHY
aTMocepy Ha YpoOIll, CTUMYJIOE PO3BUTOK 3II0HOCTEW MdiTe Ta TMiJBUIILYE
e(EeKTUBHICTh OCBITHBOTO Tpotecy [7].

175



Proceedings of the 8™ International Scientific and Practical Conference
ZD EUROPEAN OPEN "Global Directions in Scientific Research and Technological Development"
jF7 SCIENCE SPACE April 6-8, 2026, Valencia, Spain
I —— ]

Pazom 13 TM ¢t 3a3Ha4YMTH, 110 OpraHizallis MoIryKOBO-A0CTITHUIBKOT AIsUTHHOCTI
noTpe0ye HAIEKHOT MIATOTOBKY 3 OOKY BUMTENISL. Y UUTENb IOBUHEH JOOMPATH 3aBIaHHS,
SK1 BIIIOBITAIOTh BIKOBHM OCOOJMBOCTSM YYHIB, TOCTYIIOBO YCKJIQIHIOBATH iX Ta
CTBOPIOBATH YMOBH JJIs1 CAMOCTIMHOI Mi3HABATBHOI A1SUTHHOCTI IITKOJISIPIB. BakimuBo Takox
3a0e3MeUnTy MOETHAHHS JOCTIHUIIBKIX METOMIB 13 TpaAUIIMHUMH (popMaMy HaBYaHHS,
110 JTO3BOJISIE IOCATTH ONTUMAIBHUX PE3YJIbTATIB Y HABYAHHI.

OTxe, pe3yslbTaTd NPOBEIECHOTO JIOCIIIKEHHS MIATBEPIKYIOTh €(PEKTUBHICTb
BUKOPUCTAHHS  IOIIYKOBO-JOCHITHUIBKOI  JISUTBHOCTI Yy  TMpOIleci BHUBYCHHS
MaTeMaTUKU B MOYATKOBIA mikoji. Takuil miaXia CHpUSE PO3BUTKY JIOTTYHOTO
MUCTICHHS, (OPMYBAaHHIO MAaTEeMATHYHHX  KOMIIETEHTHOCTEH,  MIIBUIIECHHIO
HaBYaJIbHOT MOTHBAIIIl Ta aKTUBI3aIlli M3HABAILHOI JIsJILHOCTI YuHiB. CHUCTEMaTHYHE
BUKOPUCTAHHS JOCIITHUIILKIX 3aBJIaHb Y HABYAIBHOMY MPOIIECi CTBOPIOE CIIPUSITIIMBI
YMOBHU [JIsl IHTEJEKTYaJlbHOTO PO3BUTKY MOJOIINX IIKOJAPIB 1 (HOopMyBaHHS ix
TOTOBHOCTI JI0 TTOAQJIBIITIOTO HaBYaHHSI.

BucnoBku. TakuM YMHOM, TMOIIYKOBO-AOCIITHUIIbKA MISUTHHICTh € BaXJIMBUM
3ac000M aKTHUBIi3allil OCBITHBOI ISUTHHOCTI MOJIOJIIINX IITKOJSPIB Y TIPoOIieCci BUBYCHHS
MaTeMaTuku. BoHa cmopuse po3BUTKY JIOTIYHOTO MHUCICHHS, (OpMyBaHHIO
JTOCITITHUIIBKUX YMiHb 1 MIABUIIEHHIO I1HTEpecy 10 HaBuaHHSA. EQeKTUBHICTH
BUKOPUCTAHHSI JOCIHIIHUIILKMUX METOMIB 3aJeXKUTh BIJl MPaBUIBHOTO J1000py
HaBUYaJIbHO-TTI3HABAILHUX 3aBJlaHb, CTBOPEHHS MPOOJIEMHUX CUTYaIlill Ta opraHizarii
chiBnpani MK yyHaMmH. CHcTeMaTH4YHE BHKOPHUCTAHHS IMOIIYKOBO-JOCIITHUIBKUX
3aBAaHb cupusie GopMyBaHHIO MATEMATHYHOI KOMIIETEHTHOCTI Ta PO3BUTKY TBOPYOTO
noTeHiany y4HiB. Ilojganbimi HOCHITKEHHS MOXYTh OyTH CHpSMOBaHI Ha
PO3pO0JICHHSI HOBUX METOAUYHUX MIJXOIB JI0 OpraHi3allii J10CIiJHUIIBKOT A1STbHOCTI
YVYHIB y MPOIEC] HABYAHHS MAaTEMAaTHUKH Y TOYATKOBIN IITKOJTI.
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AHoOTAaIis. Y CTaTTi pO3rIITHYTO 0COOIMBOCTI (POPMYBaHHS IPOCTOPOBOTO MUCIICHHS
YUYHIB TIOYATKOBOI IIKOJIM 3ac00aMU T€OMETpUYHOro Matepiany. [IpoaHanizoBaHO poiib
reoMeTpii y pO3BUTKY YSBICHb MpO (PopMy, pPO3MILICHHS Ta B3a€EMHE pPO3TAIlyBaHHS
npeaMeTiB  y mpoctopl. BusHadeHO edeKTUBHI METOAWYHI TPUHOMH PO3BUTKY
MPOCTOPOBOTO MUCJICHHS MOJIOAIINX IIKOJIAPIB HA YPOKaX MaTeMaTHKH.

Kuro4uoBi cjioBa: mpoctopoBe MHCIEHHS, MOJIOAII MIKOJISAP, TEOMETPUUHUIN
MaTepiaj, MoYaTKoBa IIK0JIa, HABYaHHS MaTeMaTHKU.

BBenennsi. CyyacHa mo4yaTkoBa OCBiTa CHpsSiIMOBaHAa Ha BCEOIUYHUN PO3BUTOK
0cOOUCTOCTI y4Hs, (OpMyBaHHS KJIIOYOBUX KOMIIETEHTHOCTEH Ta PO3BUTOK
nmi3HaBaJdbHUX 3710HOCTEeH. OCOONMBE 3HAYCHHSI Y IIBOMY MPOIECI MAa€ PO3BUTOK
MPOCTOPOBOTO MUCIIEHHS, SIKE € BAXJIMBOIO CKJIQJ0BOIO IHTENEKTYaJIbHOTO PO3BUTKY
JUTUHU Ta HEOOXITHOIO YMOBOIO YCHIIIHOIO 3aCBOEHHSI MaTEMAaTUYHUX 3HaHb. Came B
MOYATKOBIM TIKOJII 3aKJIaJal0ThCSd OCHOBU TIPOCTOPOBUX YSIBICHB, SKI Hajami
BUKOPUCTOBYIOTHCS 1]l YaC BUBUEHHS I'€OMETPIi, KPECICHHS, IPUPOJHUYMX HAYK Ta
IHIIINX HABYAIILHUX JUCLIUILTIH.

3HaYHMI MOTEHIIIAM ISl PO3BUTKY TPOCTOPOBOI'O MHUCIICHHSI MA€ T€OMETPUYHHIA
MaTepial Kypcy MaTeMaTWKH T[I0YaTKOBOi MIKoau. Po0OoTra 3 reoMeTpuyHHMHU
birypamu, MOIENsMH, CXEMaMH Ta KpPECIEeHHSIMH crpusie (GopMyBaHHIO B YYHIB
ysiBJIEHb Mpo (popMy IpeaMeTiB, iX PO3MILIEHHS B MPOCTOP1 Ta B3a€MO3B’A3KU MK
Humi [2; 4; 7].

[IpoOnemMa pPO3BUTKY MPOCTOPOBOTO  MHCJICHHS  MOJOJIIUX  IIKOJISPIB
posrasaanacs y mpamsix 6araTb0X HayKOBIIIB Ta METOAUCTIB, 30kpemMa O. CaBueHKO,
M. bornmanoBuu, C. CkBoproBa, O. OHONpiEHKO Ta IHIIMX Yy4YE€HUX. Y IiXHIX
JTOCTIDKCHHSAX  MIJKPECTIOEThCS  aKTYaJIbHICTh 1 BaXJIUBICTh BUKOPUCTAHHS
T€OMETPUYHOTO MaTepiany K e(eKTUBHOTO 3ac00y PO3BUTKY MPOCTOPOBHX YSIBICHb
yuHiB [2; 5-7].

Meta Ta 3aaaui aociaimkenns. [IpoananizyBatu ocoOauBoCTI (hOpMyBaHHS Ta
PO3BUTKY IMPOCTOPOBOTO MHCIICHHS MOJOJIINX IIKOJSPIB 3aco0amMu reoMerpii Ta
BU3HAYUTH €(PEKTUBHI METOANYHI MIIXOU 10 Oro pO3BUTKY Ha YPOKaX MaTeMaTHUKHU.
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PesyabTraTnn pociaimkeHHsi i ix oOroBopenHsi. IIpoctopoBe MHCIEHHS €
CKJIQIHUM TICUXIYHAM TIPOIIECOM, SKUU Tependadyae 3MaTHICTh JIOJUHU YSBISITH
MIPOCTOPOBI 00pa3u, BCTAHOBIIOBATH B3aEMHE PO3TAITyBaHHS MPEIMETIB, BAKOHYBATH
ySIBHI TIEPETBOPEHHS 00’ €KTIB Ta OMEPYyBaTH HUMU Y CBIIOMOCTI. Y MOJIOAIIOMY
MIKUTBHOMY Billl TPOCTOPOBE MHUCIECHHA AaKTUBHO (HOPMYETHCS i BILTHBOM
HaBYAJIbHOI sUTBHOCTI, 30KpeMa IIij] Yac BUBUCHHS MaTeMaTuku [1].

[IpocTopoBe MHUCIIEHHS — 1€ 3AaTHICTh JIIOJAUHU ONlepyBaTH 00pa3zaMu PpeIMETIB
y TIPOCTOPI, YABIATH iXHI POPMHU, PO3MIPH, TOJOKEHHS Ta B3aEMHE PO3TalTyBaHHSI.
BoHo BKiIIO4a€ Taki KOMIOHEHTH:

¢ IPOCTOPOBI YSBJICHHS;

¢ IPOCTOPOBY YSIBY;

« IPOCTOPOBY OPIEHTALIIIO;

¢ 3JIaTHICTH IO MPOCTOPOBUX MEPETBOPEHD.

HaykoBii migKpecioTh, M0 MPOCTOPOBE MHUCIEHHS € HEOOXITHOI YMOBOIO
PO3BUTKY MaTeMaTUYHUX 3710HOcTel. BoHO cripusie (hopMyBaHHIO YMiHb aHAII3yBaTH
reoMeTpu4Hi1 00’ €KTH, MOPIBHIOBATH iX Ta BUKOHYBATH P13HI EpeTBOPEHHS [4].

JlocmimKeHHsT TakoXX TOKa3ylTh, IO TPOCTOPOBE MUCICHHS € BaKIIMBUM
(bakTOpOM yCHINIHOCTI y BUBUEHHI MaTeMaTuku Ta iHmux guciuiuiid STEM [5]. Came
TOMY PO3BUTOK MPOCTOPOBUX YSBIIEHb HEOOXIJHO PO3MOYMHATH BXKE B MOYATKOBIN
IIKOJTi. Y MOJIOIIIOMY IIKUTAHOMY BIIll BIJOYBA€ThCSl aKTHBHUN PO3BUTOK HAOYHO-
oOpa3Horo MucieHHs. [[iTu jeriie 3acBOIOIOTH MaTepia, sSIKHi MOAA€ThCSA Y HAOUHIM
dopmi. CamMe TOMYy TEOMETPUYHHA MaTepial € BAXKIUBUM 3aCO00M PO3BUTKY
MIPOCTOPOBOTO MHUCJICHHS.

BaxunBy poJib y pO3BUTKY MPOCTOPOBOIO MUCIEHHS BIJIIIPAa€ T€OMETPUUHUIN
MaTepia, SKUi BXOIUTh 0 3MICTY HAaBYaHHS MaT€MAaTHUKH Y TTOYATKOBIH KO, Y4Hi
3HAMOMJIATBCS 3 TaKUMH T€OMETPUYHMMH (QIrypaMu, SK TOYKa, BIAPI3OK, MpsiMa,
JamMaHa JIiHIsA, TPUKYTHUK, KBaapar, MPSIMOKYTHUK, KO0 Ta iHmi. Pobora 3 mumu
00’ekTamu crpusie GOpMyBaHHIO ySIBJICHB MPO HOpMy IMPEAMETIB Ta IXHI BJACTUBOCTI

13].

Sk 3a3Hauae M. bornanoBuy, reoMEeTpUYHHUIN MaTepiai y MOYaTKOBIM MIKOJI Mae
MPOTICICBTHYHNAN XapaKTep 1 CIPSIMOBAHHMH TEpeayciM Ha PO3BHUTOK MPOCTOPOBUX
ySIBJIEHb YUYHIB Ta MIATOTOBKY JI0 MOJATBIIIOT0 CUCTEMATUYHOTO BUBUEHHS T€OMETPil
[2].

EdexTuBHICTh (hOpMyBaHHS MPOCTOPOBOTO MUCTICHHS 3HAYHOIO MIPOIO 3aJICKHUThH
B1JI BUKOPUCTAHHS PI3HOMAHITHUX METOIB 1 MPUHOMIB HaBYaHHS. Jl0 TaKUX METOIB
HaJIeKaTh:

e CITIOCTEPEKEHHS 32 MPeIMETaMU HaBKOJIUIITHBOTO CEPEOBHUIIIA;

e P0OOTa 3 TEOMETPUIHHMH MOJICIISIMU;

« KOHCTPYIOBaHHS (Iryp 13 MAIUYOK, Marnepy adbo IHIINX MaTepiaiB;

« BUKOHAHHS KPECIIEHb Ta MOOYIOB;

e PO3B’sI3yBaHHS T€OMETPUYHHX 33/1a4;

¢ BUKOPUCTAHHSI TUJAKTUYHUX 1TOP.
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Came poboTa 3 MOAEIAMHU F€OMETPUYHUX Qiryp crpuse GOpMyBaHHIO HAOUHO-
00pa3HOro MUCIEHHS y4HIB. [{ITH MalOTh MOXKJIMBICT HE JIMILIE CIIOCTEpIraTu Qirypy,
a ¥ 3MIHIOBaTH 1i TIOJIOKEHHS, MOPIBHIOBATH 3 IHIIMMHU 00 €KTamM, aHaI3yBaTH ii
BIIACTUBOCTI [5].

[Tim dwac BuBYEeHHS reoMeTpuYHUX (iryp GOpMyIOThCS BHMIPIOBAIbHI Ta
KpeCIsipChbKy BMIHHS YuHIB. @OpMyBaHHS Ta PO3BUTOK TaKUX YMIHb 1 HAaBHUYOK
MOBHUHHO 3/1MCHIOBATHCh Ha OCHOBI MPAKTHYHOTO BUKOHAHHSI MOJIOJIIMMH TITKOJIS-
paMu BU3HAUEHMX OIEpalii B YITKO 3a/JaHiil MOCTIOBHOCTI Yy BIIMOBITHOCTI 3
MpaBUJIaMH BUMIPIOBAHHsI 1 TOOY/10B (110 CyT1 MOBa itjie Tpo (opMyBaHHS 1 3aCTOCY-
BaHHS BIAMOBITHUX aJITOPUTMIB). 3 LI€I0 METOIO JOLIIBHO BUKOPUCTATH TaKl MPUHOMHU
K JEMOHCTpallisl 1 TOSICHEHHS TMpaBUJl BUKOHAHHS KOXHOI orepallii OKpeMo,
JIEMOHCTpaIllisl 1 KOMEHTYBaHHS JI1i B IIIOMY.

[Ipu boMy BaxJIMBO JIOACP>KYBAaTUCh IMPABUIBLHOTO CITIBBIJHOIICHHS CIIOBA,
oOpa3y, 3a SIKHM CIIOCTEPITaroTh, 1 BIAMOBITHUX JiH, 110 TOJICTIIYE YYHSIM 3aCBOITH
KOXHY €JIEMEHTapHy OIlepallifo OKpeMo, 1 Jil0 B IUIOMY, 3a0e3reuye 4iTKe 1
YCBIJJOMJICHE YSBJICHHSI PO MPUMOMHU KOPUCTYBAHHS BUMIPIOBAIBHO-KPECISIPCHKUMHU
iHCTpYyMeHTamu [6; 7]:

— y xoni (opmyBaHHS BUMIPIOBAIBHUX 1 KPECIHSIPCHKUX YMIHb TIOBHUHHI
OpraHiuHO MOEAHYBATUCS Pi3HI BUJ OCBITHBOI JISTIBHOCTI, 1110 PEATI3YIOTHCS B PI3HUX
dopmax (ppoHTampbHa 1 poOOTHM J1AOOPATOPHOTO XapakTep 3 BHUMIPIOBAHb 1
r€OMETPUYHUX MOOYJ0B, TEKCTOBI 3ajaul 3 MponyuieHuMu abo gaHumu 0e3
HallMECHYBaHHS BEJIMYMH);

— (dopMyBaTU BUMIPIOBAJIbHI 1 KpeCHspChbKi yMIHHS Tpeba y 3aJeXHOCT1 BiJl
KOHKPETHOI'O 3aBJIaHHSI Ta €TaIiB HaBUYAHHS PI3HUMHU CIOCOOAMM 1 MOETHAHHSIM IIUX
coco0iB. Ha mouarkoBoMy erari O3HAaHOMIIGHHSI WIKOJIAPIB 3 alrOPUTMaMU
BIJIMOBITHOIO BUMIPIOBaHHS YW MMOOYJOBM 3HAYHY pOJIb BiAIrpa€ BUKOPHUCTAHHS
I'POBOTO METOY, 1110 MOEAHYETHCS 3 EBPUCTHUHOIO Oecinoro. OCHOBHUM METOJOM Ha
eTarl 3aKkpilyieHHs 3HaHb Ta BMiHb MOXKE OyTH caMOCTiiHa po0oTa, a B OKPEMHUX
BUIA/IKaX MOXHA MO€JHYBAaTH IIPOBUI METO/ 13 CAMOCTIITHOIO pOOOTO}XO.

[TocnimoBHE BUKOPUCTaHHS TAKMX BUMOT Y HaBYaHHI 3a0€3Me4Yy€e CUCTEMAaTUIHy
pOOOTY BUMTES, 32 IKOT y4UH1 BUaThCSl BAKOHYBATH 3 JOTIOMOT'0I0 MacCIITaOHOT JTIHIMKH
1 IUPKYJISI BIATIOBITHE BUMIPIOBAHHSI 1 T@OMETPHYHI TO0Y10BH [6].

@®opMyBaHHS MPOCTOPOBOTO MHUCJIEHHS MOJOJIIMX MIKOJSPIB MOTpedye
BUKOPHCTAHHS PI3HOMAHITHUX METO/MIB HaBuaHHs. HaltepexTuBHIMIMMY €:

1. Bukopucranus HaouHocTi. HaouHi 3aco0u HaBUYaHHS BIAITPalOTh BaXKIUBY
pomb y GopMyBaHHI IPOCTOPOBUX ysIBICHb. J[0 HUX HaneXaTh: MOJIE€I TEOMETPHUYHUX
Gbiryp; TabIHIll; CXeMH; MATFOHKH.

HaouHnicTe nomomarae y4yHsiM Kpauie 3pO3yMITH BIACTHUBOCTI T€OMETPUUHUX
¢biryp 1 BCTAHOBUTH B3a€MO3B’SI3KH MI>K HUMHU.

2. KoncrpyroBanus. KoHcTpyroBaHHSI € OJHUM 13 Haile(eKTUBHIMMX 3acO0IB
PO3BUTKY IPOCTOPOBOTO MuUcieHHs. Ili1 yac cTBOpeHHs MojieNiel yuHI aHalli3yIoTh
dbopMy mpeaMeTiB, BHU3HAYAIOTh iXHI CKJIaJ0BlI YaCTMHM Ta BCTaHOBIIOIOTH
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B3a€MO3B’3KM MK HUMH. KOHCTpyrOBaHHSI MO’K€ 3/IHCHIOBATHCS 3a JIOIIOMOIOIO:
NaJM4oK; Namnepy; KOHCTPYKTOpa; FTEOMETPUYHUX HAOOPIB.

3. BukopucranHs qTuAakKTHYHUX irop. JIMAaKTUUYHI ITPH CIPUSIOTH aKTHBI3allii
M3HABAIBHOT MISUTBHOCTI Y4HIB. J[0 TakuxX Irop HajieKaTh: T€OMETPUYHI Ia3JIH;
TaHTpaMU; JIOT19HI 3a7a4i; irpyd Ha MPOCTOPOBY OPIEHTAITIIO.

4. PobGota 3 momensMu. MojentoBaHHsI JO3BOJIE YYHSIM Kpalle 3pO3yMITH
CTPYKTYpy TeoMeTpu4HUX 00’ekTiB. Ilig wac poOOTH 3 MOAECHAMH Y4YHI MOXKYTh:
3MIHIOBATH MOJIOKEHHS (PIryp; MOPIBHIOBATH iX; aHATI3yBaTH BIACTUBOCTI.

5. Buxopucranns iH@opMauiiHux TexHonorid. CydacHi HU@PPOBI TEXHOJIOTIi
BIIKPUBAIOTb HOBI MOXJIMBOCTI JJII PO3BUTKY MPOCTOPOBOTO  MHCJICHHS.
BukopucranHs KoM’ IOTEPHUX MOJIeNIeH Ta IHTEPaKTUBHUX MPOTPaM JI03BOJISE€ YUHIM
Kpauie 3p03yMITH T€OMETPUYHI MOHATTSA [6].

Takum YMHOM, y TOYAaTKOBOMY Kypcl MaTeMaTUKH Y IIKOJSPIB (HOPMYIOThH
ySBJIEHHA TMpPO TE€OMETPUYHI (Irypd Ta BYaTh BHUKOPUCTOBYBAaTH iX OCHOBHI
BJIACTUBOCTI 1] 9ac pO3B’sA3yBaHHS HAaBYAIbHO-II3HABAJIBHUX 3aBIaHb [8].

BaxxnuBuMm  3aco00M  pO3BUTKY  TMPOCTOPOBOTO  MHUCIEHHS €  TaKOoX
KOHCTpytoBaHHA. il yac CTBOpEHHS PI3HUX T'€OMETPUYHUX MOJENEN Y4UHI BUATHCS
aHani3zyBaTu GopMy IpeIMETiB, BU3HAYATH 1XH1 CKJIaJIOBI YACTUHH Ta BCTAHOBIIOBATH
B3a€EMO3B’SI3KM MK HUMHU. Taka JIAJIbHICTh PO3BUBAE TBOPYE MHUCIEHHA, YABY Ta
MIPOCTOPOBI YSABJICHHS [4].

OkpiM TOro, BaXJIMBY pOJIb BiJIIrpa€ BUKOpUCTaHHS HaoyHocTi. Ha gymky C.
CKBOPIIOBOi, 3aCTOCYBaHHS MOJIEJICH, CXEM, MAITIOHKIB 1 TaOJIMIb TOTIOMAra€e y4HsIM
Kpalle YCBIJIOMUTH BJIACTHUBOCTI TIE€OMETPUYHUX (Iryp Ta BCTAHOBUTU IX
B3aeMo3B’s3ku [7]. Ilix yac po3B’dA3yBaHHS N€OMETPUYHUX 3aBJIaHb BUKOPUCTAHHS
HAO0YHOCTI YaCTO € BU3HAYAIHLHUM. Y MOJIOAIINX IIKOJISPIB IIEpeBakae oOpazHe, eMITi-
pUYHE MHCIIEHHS, XO4Ya B MOYATKOBHUX KJAacaxX 3aKJaJaeTbCsi OCHOBA aOCTpPaKTHO-
TEOPETUYHOTO MUCJICHHS. BUBUYEHHS Te€OMETpPUYHOrOo MaTepialy Ha IbOMY eTari
HaBUYaHHS Tependayae PO3MIMPEHHS] 1 YTOYHEHHS paHille HaOyTUX TeOMETPUYHUX
ySIBJI€Hb, MIJATOTOBKY HIKOJISIPIB O TJTMOOKO YCBIAOMIIEHOTO CIIPUKMMAHHS CUCTEMa-
TUYHOTO Kypcy reomerpii. Jlocsartu i€l MeTu MOoXHa JHIIE HMUISXOM O3HAHOMIICHHS
VUHIB 13 KOHKPETHUMHU I'€OMETPUUYHUMHU (DIrypaMu 3 METOI CTBOPEHHS Yy HUX Ha I
OCHOBI1 1 Ha OCHOBI MPEIMETIB HABKOJUIITHHOI AIMCHOCTI KOHKPETHUX T€OMETPUIHUX
oOpa3iB. Y IMX YMOBax BeJIMKE 3HAYEHHS Ma€ aKTUBHA MPEAMETHA I1sUIbHICTh CAMOT0
yuHsa 3 mogensamu ¢iryp. s akTUBHICTH 0COOIMBO KOpPHCHA, KOJH B poOOTi Oepe
y4acTh HE JIMIIE MHUCIEHHS Y4YHS, a U PyKH, KOJHM B1IOYBA€ETHCS HE JIMILE 30POBE Ta
CIIyXOBe, a I BceOluHe cHpuiiMaHHS Marteplaiay, KOJM Yy4Y€Hb, MAlO4Yu CIpPaBy 3
npeaMeTaMi, MOXE Ha CBIM poO3Cyl MEepeMillyBaTH, MO-pi3HOMY KOMOIHYBaTH,
MeperuHaTyd, CyMilaTu 1iX, CHOCTEPIraroyd BJIACTUBOCTI Ta CITIBBIAHOIICHHS
IpeIMeTiB, pPOOUTH CaMOCTiiHI BUCHOBKH [7].

CydacHa moyaTkoBa IIKOJIa TakOXK Mependavyae BUKOPUCTAHHS 1HTEPAKTUBHUX
METO/11B HaBYaHHsI, SIK1 COPUSIOTh aKTUBI3allli MI3HABAIBHOI AisUIbHOCTI yuHiB. PoboTa
B M1apax, 'pynoBi OOrOBOPEHHS, BUKOHAHHS TBOPYMX 3aB/laHb CTUMYJIIOIOTh PO3BUTOK
MIPOCTOPOBUX YSBIIEHb 1 CIPUSAIOTH (POPMYBAHHIO MATEMAaTUYHOT KOMIIETEHTHOCTI [3; 5].
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Jlnst BUBYEHHS PIBHS CPOPMOBAHOCTI TC€OMETPUYHUX YABICHb Yy YETBEPTO-
KJIACHUKIB y MPOILEC] HAIIIOTO JTOCHIJKEHHS OyJIM BUKOPUCTaH1 HACTYITHI KpUTEPIi:

e 3HaHHSA YYHAMU (AKTHYHOIO Marepiay, 3HaHHS CyTI HOHATTS (Y
BIJIMOBITHOCTI 3 BUMOTaMU JaHOTO €Tary HaBYaHHs);

® BMiHHS BUKOPUCTOBYBATH HaOyTl 3HAHHS JJII CAMOCTIHOTO BUKOHAHHS CIie-
11aJbHO M10paHuX 3aBJaHb, OB’ SI3aHUX 3 MMOHATTSAM MHOIOKYTHHKA.

OcCkUIbKM B Yy4YHIB IMOYaTKOBUX KJIACiB HEIOCTaTHHO C(HOPMOBaHI YMIHHS
BUCJIOBJIIOBATH CBOi AYMKHM rpadiyHO, CHMBOJIYHO, TO HaWOLIbII e(EeKTUBHMI
PO3BUTOK YSIBU IMTUHU B1IOYBAETHCS y MPOIEC] TPAKTUYHOTO BUKOHAHHS 300pa)KEeHb
3a JIOMOMOIOI0 ILMPKYJd 1 JIHIAKM Ta BIJ pPYKH 3a KIITUHKaMUA 3OLIUTA.
Sk mokazanmu HaI JIOCTIPKEHHS, HaAWKpalll pe3yiabTaTh IiJ 4Yac BHUKOHAHHS
3aIpPOIIOHOBAHUX 3aB/JaHb OyJIM Y TUX YYHIB, SIK1 MPAIIOBAIM MOCIIOBHO 1 I[IJIECIIPS-
MOBAHO 3a 3alpONOHOBAHOID HAMH METOJUKOI0 (OpPMYBaHHS YSBJICHb IPO
MHOTOKYTHUKH (YHAOUHEHHS, IPAKTUYHI BIPAaBH, MOJICIIIOBAaHHS (ITyp, BAUMIPIOBAHHS
Ta 1MoOyJ10Ba BiPI3KIB, OOUMCIIEHH MUIoNIl 1 nmepumerpa ¢iryp Toio). Haitdouibm
YIEBHEHO BUKOHYBAJIM 3aBJaHHS Ti Y4YHI, SKMX BUMJIM BUCJIOBJIIOBATH CBOI IyMKH T'pa-
(biuHO, 32 IOMTOMOT'OK0 CUMBOJIIKH Ta YITKUX CIOBECHUX BHUCIJIOBJIIOBAaHb [&].

VY mporieci BUBUEHHSI MHOTOKYTHHUKIB Y MIOYAaTKOBIH HIKOJII YYH1 HATPOMAKYIOTh
3armac TeOMETPUYHUX YSBJICHb Ta MOHATH, 03HAUOMIIIOIOTHCS 3 ACSIKUMH BETUYMHAMHU
(1OBKMHOI0, IEPUMETPOM, IUIOLIEI0), HAOYBAIOTh HABUYOK POOOTH 3 IHCTPYMEHTAMHU
(uMpKyJsieM, JHIMKOK, KYTHUKOM), 3aCBOIOIOTh T'€OMETPUYHY TepMiHOJOrii0. Taka
poboTa Mae OYTH CUCTEMATHUYHOO, MOCIII0BHOIO, HJIECTIPSIMOBAHOK. YUHI BUIBHO
oIepyBaJid FEOMETPUYHUMU MOHATTSAMH 1/ YaC BUKOHAHHS 3aBAaHb, 0€3 TPYIHOIIIIB
BUKOHYBaJIM TpadiyHil 300paK€HHsI, CIPOMOXHI OYyJIM BUTOTOBISTH MOJelb (KyO,
NPSIMOKYTHUH Tapalienerine], mpamiga) 3a po3ropTkaMu Ta 0OYUCITIOBATH IUIOIILY iX
MOBEPXHI.

Hami fpocmiipkeHHsl MOKa3aiy, M0 IHTEJEKTYalbHI IMi3HABAJIBbHI MOKJIMBOCTI
YUYHIB [TOYAaTKOBOI IIKOJIM BUKOPUCTOBYIOTHCS HEAOCTAaTHHO. Y HIKUIBHUX MiAPYYHU-
KaX TeOMETPUYHUN MaTepiall MOAAEThCS €Mi30AUYHO, 0€3 HAJIEXKHOI ChCcTeMaTHu3allli,
y3arajibHeHb [8]. Mano yBaru BunTeN NpuauIsioTh TpadidHii AiSUTbHOCT], BAKOHAHHIO
YCHUX BIIPAB 3 BUKOPUCTAHHSM F€OMETPUYHOTO MaTepialy.

JIOLIJIBHO Ha KOYKHOMY YPOLIl BUAUISATH KIJIbKA XBHJIMH K JJIs rpadlYHUX BIPAB
3a KJIITHHKAMH 30IIWTa, TaK 1 JUIsl YCHUX 3aBJlaHb, SKI BJIIOCKOHAIIOIOTH 30pPOBE
OaueHHs, PO3BUBAIOTH MPOCTOPOBY ysBY. KoprCHUMHU € BIpaBH 3 BUKOPHUCTAHHSIM
CTepeoMeTpii, MOJENIel TEOMETPUYHHUX T1J, KOMIT'FOTEPHOT IrpadikH.

PO3BUTOK MPOCTOPOBOTO MHUCIEHHS € BaXXJIMBOI CKJIaJ0BOI0 MaTEMaTUYHOI
MIArOTOBKH MOJIOAIIMUX WKOJAPiB. CaMe y MOYaTKOBUX KJlacax 3aKjaJatoThCsl OCHOBU
ysBIE€Hb TPO (PopMy, PO3MIIICHHS MPEAMETIB Yy MPOCTOPI, B3AEMO3B’SA3KH MIK
reoMeTpuyHUMHU (irypamu Ta iX BIACTUBOCTAMU. OJHUM 13 Hale(EeKTHUBHILIUX
3aco0iB (hopMyBaHHSI TPOCTOPOBOTO MUCIICHHS € BUKOPUCTAHHS MPAKTUYHUX BIIPAB,
K1 TepeadavaroTh aKTHUBHY MISUIBHICTh Y4YHIB, pOOOTY 3 HAOYHUMH MaTepiajiaMu,
MOJICTIOBAaHHS Ta BUKOHAHHS PI3HOMAHITHUX AOCTITHUIBKUX 3aB/IaHb.
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[IpakTuuHi BIpaBu COPUSIOTH PO3BUTKY 3/IaTHOCTI YYHIB YSBJISITH MPOCTOPOBI
00’€KTH, aHAJII3yBaTH 1XH1 BIACTUBOCTI, 3MIHIOBATH MOJIOKEHHS (PIryp y mpocTopi Ta
BCTAHOBIIIOBAaTH B3a€MO3B’SI3KM MDK ix enemeHTamu. KpiM TOro, Taki BIpaBH
aKTUBI3YIOTh Mi3HABaJbHY [ISUIBHICTH JITEH, PO3BHUBAIOTH JIOTIYHE Ta oOpaszHe
MUCJEHHS, (OPMYIOTh YMIHHS 3aCTOCOBYBAaTHM MaTeMaTW4HI 3HaHHS y MPaKTHUYHUX
cutyarisx [4; 5].

BnpaBu Ha po3nizHaBaHHSA Ta MOPIBHSIHHS reoMeTpuyHux ¢iryp. OgHuM 13
NEepIINX €TalliB PO3BUTKY IPOCTOPOBOIO MHUCJIEHHS € (POpMyBaHHS YSIBJIEHb PO
reoMeTpu4Hi Qirypu Ta ixHi BIaCTUBOCTI. [[Js IbOro AOLUILHO BUKOPHUCTOBYBATH
BIIpaBU Ha pO3Mi3HABAaHHS, TOPIBHAHHA Ta KJIacu]iKaIilo reoMeTpuuHuX Piryp.

Yuurtenp Moxke 3alpoNOHYBaTH Y4YHAM Halip reoMmeTpuuHux Giryp (Kpyrw,
KBaJIpaTy, NPSIMOKYTHHKH, TPUKYTHHMKHM) 1 TMONPOCUTH iX BU3HAUWUTU CIUIBHI Ta
BIIMIHHI 03HaKku 1ux ¢iryp. Hanpukmnan, yuyHi MOXYTh BCTAaHOBHUTH, IIO KBajpaT i
OPSIMOKYTHUK MAarOTh YOTHPH CTOPOHHU, ajie BigPi3HSAIOTHCA JOBXKHHOIO CTOPIH.
[ToxiOHI BrpaBU JOMOMAararOTh PO3BUBATH BMIHHS aHajizyBatu (opMy MPEIMETIB i
BUJIUISITH 1XHI OCHOBHI XapaKTePUCTHUKHU.

EdexTuBHUMHU € TaKOX 3aBJaHHS HA TPYMyBaHHA QIryp 3a IEBHUMHU O3HAKAMHU.
Hamnpuknan, y4HsiM OpONOHYETHCS PO3MOAUIUTH (GITypyH Ha TPYNH 3aJIEKHO BiJ
KUIBKOCT1 CTOPiH a00 KyTiB. Taki BIipaBu COPUSIOTH PO3BUTKY YMIHHS Ki1acu(IKyBaTH
00’€KTH Ta BCTAHOBJIIOBATH JIOT14HI 3B’ SI3KM M1K HUMH.

BrpaBu Ha KOHCTPYIOBaHHS T€OMETPUYHUX 00’ €KTiB. BasXIMBY poib y pO3BUTKY
IPOCTOPOBOTO  MUCIEHHS BIJITpalOTh BOpPaBM HA KOHCTPYIOBAHHS  PI3HUX
reoMeTpudHUX 00’ €kTiB. Taki 3aBmaHHs nependavaroTh CTBOPEHHS Mojenei diryp 13
PI3HMX MaTrepiaiiB: NaIU4YOK, KAPTOHY, INIACTUIIIHY a00 KOHCTPYKTOpA.

Hamnpuknan, yuyHi MOXyTh CKJIagaTu pi3Hl (irypu 3 majiuydok abo CIPHUKIB,
3MIHIOIOYH iX PO3TallyBaHHS Ta KIJIBKICTh. Y YUTENIh MOXKE 3alIPOMOHYBATH 3aBAaHHS
CKJIacCTH KBaJparT 13 YOTHUPHOX MAIUYOK a00 yTBOPUTH JBAa TPUKYTHHUKH 3 LIECTU
MajJuyoK. Y Mpolleci BUKOHAHHS TaKUX BIPaB y4UHI BUaThCs YABIATH Gopmy dirypw,
MJIAHYBATH MOCIIIOBHICTh A1H 1 aHaII3yBaTU OTPUMAHUN pe3yJibTar.

KopucHuMu € TakoX BIpaBU Ha CKJIAQJIaHHS CKJIaAHUX (iryp 13 MPOCTHX.
Hanpuknazn, y4Hi MOXYTh CTBOPIOBATH 3 KUIBKOX TPUKYTHUKIB HOBI T'€OMETPHYHI
¢birypu, BU3HAYATH TXHI BIACTUBOCTI Ta JOCTIIKYBaTU MOXJIMBI BapiaHTH OOYIOBH.

BnpaBu Ha Bu3HaueHHsI po3TalllyBaHHs mpeameriB y mpoctopi. Ille omgnum
BaXJIMBUM HAMPSIMOM PO3BUTKY ITPOCTOPOBOTO MUCIICHHS € (POPMYBAHHSI ySIBIICHD PO
po3TalllyBaHHS MpPEAMETIB Yy MpocTopi. J[ias 1bOro BUKOPHCTOBYIOTHCS BIIPaBH,
CIpPSIMOBaH1 HAa BU3HAYEHHS TPOCTOPOBUX BITHOIIEHb MK 00’ €KTaMU. Y UUTEIIb MOXKE
3alpONOHYBAaTH YYHSM 3aBJaHHS BHU3HAUUTH, J€ PO3TAILOBAHUM MEBHUN MpeaMeT
BIIHOCHO 1HIIOrO: JIIBOPYY, MpaBOpydY, BHUIIE, HIKYe, Momepeay abo Mmo3any.
Hanpuxknan, Ha MaTiOHKY MOXKYTh OyTH 300pakeH1 KijIbKa MPeIMETIB, 1 y4H1 TOBHHHI
OTKCATH IXHE PO3TAIIlyBaHHS.

Taki BopaBu JomomararoTb pO3BUBAaTU MPOCTOPOBY Opi€HTAIlil0 Ta (HOPMYIOThH
YMIHHS TPaBUWIBHO BHUKOPUCTOBYBATH MPOCTOPOBI MOHATTA. lle Mae BaxkiuBe
3HAYCHHS HE JIMIIE I BUBUCHHS MAaTEeMaTUKH, a i /1711 TOBCSKACHHOTO JKUTTSI.
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Bnpasu Ha qociipkeHHST cMMETPii Ta 3akoHOMIpHOCTEH. Oco0IMBe 3HaUYCHHS IS
PO3BUTKY MPOCTOPOBOTO MHCJICHHS MAalOTh BIIPaBH, IMOB’S3aHI 3 JOCIHIHKCHHSIM
CUMETpPIl Ta 3aKOHOMIPHOCTEW. YUYHI MOXYTh pO3IVISIAATA PI3HI 300pakeHHS,
BU3HAYaTH OCI CHUMETpIi Ta JOMOBHIOBATM MAJIOHKM TakK, 00 BOHU CTalH
CUMETPUYHUMH.

Hanpuxnan, yuutenab MOXKe 3allpOIIOHYBATH YYHSIM IOJIOBUHY OpHaMEHTYy abo
reOMETPUYHOI (DIrypH 1 MOMPOCUTH AOMAIIFOBATH 1HIIY ITOJOBHHY TaK, 0O yTBOPUBCS
CUMETPUYHUM MatoHOK. [1o/1i0H1 BIpaBu pO3BUBAIOTH 3/IaTHICTH YSBIATH 00 €KTH Y
npocTopi Ta POpPMYIOTh €CTeTUYHE CHPUHHATTSA. KOpHCHMMHU € TakoX 3aBJaHHS Ha
IPOJIOBKEHHS BI3epyHKIB 200 OpHAMEHTIB. Y YH1 MOBUHHI BU3HAYUTH 3aKOHOMIPHICTh
po3TanryBaHHs (Qiryp 1 npoaoBxkuTH ii. Lle cpusie po3BUTKY JOTTYHOTO MUCJICHHS Ta
BMIHHS BCTAHOBJIIOBATH MPOCTOPOB1 3aKOHOMIPHOCTI.

BnpaBu 3 BuKOpUCTaHHSIM Mojienell 1 HaouyHuX MatepianiB. EdexkTuBHUM
3aCO00M PO3BUTKY IIPOCTOPOBOIO MHUCJEHHS € BHUKOPUCTAHHS PI3HOMaHITHUX
Mojeneld 1 HaoyHUX MmarepianiB. lle MoxyTh OyTu TeoMeTpuyHi Tina, KyOuWKH,
KOHCTPYKTOpHU a00 creliajibHi AUIaKTHUYHI HabOopH.

VY4H1 MOXKYTb IOCITII)KYBAaTH BIACTUBOCTI 00’ €eMHUX (iryp, BU3HAYATH TXHI FPaHi,
pebpa Ta BepIIMHU, MOPIBHIOBATH PI3HI T€OMETPUYHI TiIa MK coboro. Hampukinan,
BOHU MOXXYTbh BU3HA4YaTH, YUM BIJIPI3HIETHCS KyO Bl MPSMOKYTHOTO Napajesienineaa
a00 3HAXO/JUTH CHLIbHI O3HAKH PI3HUX 00’ €MHHUX (Piryp.

Kpim Toro, edpekTUBHUMU € BOPaBH Ha CKJIAJJaHHA MPOCTOPOBUX MojeNel. YuHi
MOXYTh OyayBaTH pi3HI KOHCTPYKII 3 KyOWKiB a00 KOHCTPYKTOpa, BU3HA4YaTH
KUIbKICTh BUKOPUCTAHUX €JIEMEHTIB 1 aHAII3yBaTH (OpMYy OTPUMAHHUX MOJIETIEH.

TakuM YMHOM, BHUKOPUCTAHHS TMPAKTUYHUX BIpPaB Yy TMpolecl HaBYaHHS
MaTeMaTUKU CTBOPIOE CHPUATIMBI YMOBH JJII PO3BUTKY NPOCTOPOBOTO MHUCIICHHS
MOJIOAIMX IKOJApiB. Takli BOpaBU CHOPUAIOTH (POPMYBAHHIO YSBJIEHb MPO
reoMeTpuyHi (Girypu, po3BUBAIOTh 3IaTHICTh aHAII3yBATH MTPOCTOPOBI BiAHOIICHHS Ta
CTUMYJIIOIOTh ~ MI3HAaBaJbHY aKTHBHICTh Yy4HIB. CHCTEMaTH4YHE 3aCTOCYBaHHS
MPaKTUYHUX 3aBJaHb 3a0e3Meuye riauoIIe 3aCBOEHHSI MaTEMAaTUYHHUX 3HAaHb 1 POopMye
OCHOBY JUJIs TOAAJIBLIIOTO BUBUEHHS T€OMETPII.

BucHoBku. Takum unHOM, (hOpMyBaHHS MPOCTOPOBOTO MHUCIICHHS € BOKIHBUM
3aBJIaHHSIM HaBYAHHS MAaTEMATUKH Y IMOYATKOBIHN miKoii. ['eomeTpuuHuii Matepian Mae
3HAUYHUW TOTEHIaJ I PO3BUTKY MPOCTOPOBUX YSBICHb MOJOJLIMX IIKOJSIPIB,
OCKIUJIbKH BIH cripusie (POPMYBAHHIO YSBIEHb MPO (POpPMY, PO3MIIIEHHS Ta B3a€EMHE
po3TalnryBaHHsI TMpeAMETIB y TmpocTtopl. EdeKTHBHICTH PO3BUTKY MPOCTOPOBOTO
MUCJIEHHSI 3aJ€XHTh Bl NPaBUIBHONO J000pYy METOMIB 1 3ac00iB HaBYaHHS.
BukopucranHs HAOYHOCTI, Mojeleld TreoMeTpUUHUX (Giryp, KOHCTPYIOBAaHHS,
JTUJAKTUYHUX 1rOop Ta NPaKTUYHUX 3aBAaHb CHpPHUS€E aKTUBI3AIlll Mi3HABaJbHOI
JTISUTBHOCTI  Y4HIB 1 (OpMyBaHHIO IXHIX MPOCTOPOBUX ysiBIeHb. [lomampii
JOCIIJIKEHHSI MOXYTh OYTH CHOpsIMOBaHI Ha pO3pOOJEHHS HOBUX METOJMYHUX
MIJXO0JIB O PO3BUTKY HPOCTOPOBOIO MHUCJIEHHS MOJIOAIIMX IIKOJSAPIB Yy Mpoleci
HABYAHHS MaTEMAaTHUKH.

183



Proceedings of the 8™ International Scientific and Practical Conference
"Global Directions in Scientific Research and Technological Development"

€% SCIENCE SPACE . April 6-8, 2026, Valencia, Spain
e .

Cnucoxk BUKOPHCTAHUX JIAKepet
1. bi6ik H. M. HoBa ykpainceka mikosa: nopaaHuk s punrtens. Kuis : [lnesay,
2017. 206 c.
2. bormanosuu M. B. MeToanka HaBUaHHS MaTEMAaTUKH B IOYAaTKOBUX KitacaxX. KuiB
: Buma mkona, 1997. 312 c.
3. Jy6oBuk C. I'. PO3BUTOK JIOT1YHOT'O MHCIICHHSI MOJOAIIMX MIKOJApiB. KuiB :
Ocsira, 2014. 192 c.
4. Jlucromax H. I1. Meroanka HaB4aHHS MaTeMAaTUKH B ITOYATKOBIH mkoii. KuiB :
Ocsita, 2015. 256 c.
5. Ownomnpienko O. B. MeroanyHi OCHOBM HaBUaHHS MaTEMaTHUKW y MOYATKOBIN
mkoii. Kuis : Ocsita, 2016. 240 c.
6. Casuenko O. . JImgakTtrka nmoyatkoBoi mkojau. Kuis : I'enesa, 2012. 368 c.
7.  Cxsopuosa C. O. Meroarka HaBYaHHS MaTeMAaTHKH B TTOYATKOBIH 1mkouti. KuiB :
Ocsita, 2011. 392 c.
8. Cracis H.I., Biituyk T.I. IlpomengeBTka BHBYEHHS MHOTOKYTHHKIB Ta iX
BJIACTUBOCTEH Yy MOYATKOBOMY Kypci MaremaTuku. HaykoBi 3amucku [YKp. JIepx.
yHiBepcuteTy iMeH1 Muxaitna [Iparomanosa]. Cepis : [legaroriuni Hayku : [30ipHUK
HAayKOBUX crtareii] / M-Bo ocBitu 1 Hayku Ykpainu, YV imeni Muxaiina
Hparomanosa ; ynop. JI. JI. Makapenko. — KuiB : BugaBunuuii nim "I'enbBetnka”,
2025. Bun. CLXIII (163). C.150-157.
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Mamuuenko Cepriii AHaTOJIITIOBHY
ToKTOp (ditocodii, TOIEHT

Kadenpa nenaroriku

3 «Jlyrancekuii HallioHAJILHUN YHIBEPCUTET
imeni Tapaca IlleBuenka», Ykpaina

AHoTanis. Y npeacraBieHuX MaTepianax, J0CIKYIOThCS TEOPETUYHI 3acau Ta
CydJacHi MIIXOJH JO CTYJASHTOIICHTPOBAHOI'O HABYaHHS B CHCTEMi BHIIOi OCBITH.
PosrasgatoTees nepeayMoBH oro opMyBaHHS y MeKax T'YMaHICTHYHOI IICUXOJIOT I,
3okpema konmenuii K. Pomxepca, a Takox BrumB bomoHcbkoro mpoiecy Ta
HOPMATHBHO-TIPABOBOI0 3abe3neyeHHss B YKpaiHi. OKpeMo aHai3yloTbCsl MOTJISAU
BITUM3HSIHUX HAYKOBI[IB Ta MPUHIMIIM peaiizallii CTyJICHTOLEHTPOBAHOTO HAaBYAHHS
BiAmoBiAHO 10 «CTaHmapTiB 1 pEeKOMEHJAIiM m1oa0 3a0e3nedyeHHsT SKOCTI B
€BponencbKOMY ITPOCTOP1 BUIIOT OCBITHY.

Kurouogi ciioBa. CTyieHTOIIEHTpOBaHE HaBYaHHS, BOJTOHCHKUH MPOIIEC, OCBITHE
CepellOBUILE, TIEIAroTiKa BUILO1 MIKOJIH.

Beryn. CywacHuii pO3BUTOK MENArorikd BHUIMOT IIKOIM XapaKTEePU3Y€EThCs
aKTUBHOIO TpaHCc(hOopMaIIi€ro il MOHATIHHO-TEPMIHOJIOTIYHOTO arapary, 1110 3yMOBJICHA
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3MIHAMU Yy 3MICTI, IUISIX Ta oOpradizamii ocBiTHbOro rmporecy. Kareropis
CTYJICHTOIICHTPOBAHOI'O HABYAHHS TIOB’si3aHa 3 TyMaHi3arli€ro HaBuaHHs. [losBa Ta
YTBEP/KCHHSI CTYJICHTOIICHTPOBAHOTO HABUAHHS B MEAror14Hii TEOpii Ta MPAKTHUIIL €
B1IOOpaKEHHSIM TEePEeXoay BiJl TPATUIIINHOI, 3HAHHEBO-OPIEHTOBAHOT MOJIEI OCBITH
70 MOJIeJIi, OPIEHTOBAHOI HA OCOOMCTICTH 3/100yBada BHUIIOI OCBITH, WOTO MOTPEOH,
IHTEpECH Ta OCBITHI 3aITUTH.

Meta Ta 3aBAaHHSl AOCJHIIKeHHA. MeTa NOCHKEHHSI NOJISrae y BUBYEHHI
CYTHOCTI, ICTOpPii CTaHOBJICHHsSI Ta MPAKTUYHIN peasizailii CTyJEHTOIEHTPOBAHOTO
HaBYaHHSI B CHUCTEMI BHIIOI OCBITA. 3aBAaHHSA IOCIIKEHHS OXOIUIIOIOTH aHali3
MepeayMOB MOr0 BUHUKHEHHS, BIUIMBY bBOJIOHCBKOTO Tiporiecy Ha (GopMyBaHHS
MiJIX0AYy, BHUBYCHHS HOPMATHUBHO-TIPABOBHX 1 NEJAroriyHUX aclekTiB peamizaiii
1HJIMB1AYaJIbHOI OCBITHBOI TPAEKTOPII.

Pe3yabTatu nociimkeHHs. BU3HAYUTH KOHKPETHOTO aBTOpa Ta TOYHY ATy
BUHHKHCHHS TE€PMiHa «CTYJICHTOIICHTPOBAHE HAaBYaHHS» HEMOMJIMBO, OCKLIBKH HOTO
dbopMyBaHHS BIiZOyBajgocs IIOCTYIIOBO B MeEXKax pO3BUTKY II€JaroriyHoi Ta
MICUXOJIOTTYHOT HAYKH.

[epmri mepeyMOBH CTYI€HTOLICHTPOBAHOTO HaBYaHHs OyJIM 3aKiIaeH] B MEXax
rYMaHICTHYHOI ricuxosorii, 30kpema K. Pomxepcom (opientoBHO y 1950-1960 pp.). 3a
aBTOPOM, B3a€EMOJIisl JIIOJMHH 3 PEATbHICTIO 3yMOBJICHA BHYTPIIIHBO MPUTAMAHHOIO
TEHJICHITI€I0 JI0 PO3BUTKY, CaMO30EpEKECHHsSI Ta YCKIATHEHHS BJIACHOTO JOCBINY.
InauBia Big pupoau HAAUICHUH MOTEHIIAJIOM 10 CAMOPO3BUTKY Ta CaMOperyJisilii,
0 [J03BOJIIE €(EeKTHBHO pO3B’S3yBaTH KHUTTEBI MpPOOJEMH Ta BIANOBIAATBHO
CIpsIMOBYBATH BJIACHY IMOBEIIHKY. Y TIpolieci BCTAHOBJIECHHS KOHCTPYKTUBHHUX
MIXOCOOMCTICHUX 3B’SI3KIB, 32 YMOB JOBIpM W NOBar", OCOOMCTICTb OTPUMYE
MO>XJIMBICTh TOBHOIIIHHO PO3KpUBAaTH CBO1 3A10HOCTI, (QOpMyBaTH aJIeKBaTHY
CaMOOLIIHKY Ta JOCSTaTH FapMOHIMHOTO PO3BUTKY [2].

[ToganpmiM eTaroM y CTAHOBIJIGHHI CTYACHTOIICHTPOBAHOTO HABYaHHS SIK
OCBITHBOT MapaJMrMu CTaB PO3BUTOK 17ieil BoNOHCHKOrO Mpolecy, 3ao4aTKOBAHOTO
nignucaHHsaM  bonoHcebkoi  gexnapauii 1999 poky. YV Mmexax ¢GopmyBaHHS
€BpONENHCHKOro MPOCTOPY BUIIOT OCBITH BI0YJIOCS MOCTYOBE MEPEOCMHUCIICHHS POJTi
3n00yBaya OCBITH, BijJi TACHBHOTO CIIOKMBaya 3HAHb JI0 aKTUBHOIO CyO’€KTa
HaBUYAJIBHOTO TIpoIieCcy. Y HACTYIMHUX JOKYMEeHTaX boJIoHChKOTro mpoiiecy, 30KkpeMa B
nokymeHTi «London Communiqué» CTyIEHTOLICHTpOBAaHE HABYaHHS IIe HE
MIPEICTABIICHE SIK MMOBHICTIO C(OPMYITHhOBaHA KOHIICTIIISl Y OKPEMUH TPUHIIHIL, OTHAK
camMe TyT Bmepiie Ha piBHI BomoHchkoro mpoiecy (ikcyerbcs Horo mosiBa sk
BaYKJIMBOT'O HaNpsiM TpaHcpopMallii BUILOi OCBITH [9].

Jlume w4epe3 gaBa poku, y «JIboBeHChKOMY KoMmroHike» 2009 poky,
CTYJICHTOIICHTPOBAaHE HAaBYAHHS BXKE KOHKPETHO IIIKPECICHO SK MEXaHi3M, IO
CIPHUATUME PO3BHUTKY KIIFOYOBHX KOMIETEHTHOCTEH CTYACHTIB Ta MiABUIIECHHIO iX
KOHKYPEHTOCITPOMOKHOCT1 Ha pUHKY Tparli [8].

B  ykpaiHChKOMYy HaykoBOMy Ta HOPMAaTHBHOMY TMPOCTOpI  3acaau
CTYJICHTOIIEHTPOBAHOI'O HABYAHHS TIOCTYMOBO (OPMYIOThCS 1 3HAXOMASTh CBOE
B1JI0OpayK€HHA Yepe3 3aKpIIIeHHS IPUHIUITY JIFOIMHOUEHTPU3MY B OCBITHIM MOJIITHUII
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nepxkaBu. 30Kkpema, 1ie BigoOpakeHO B 3akoHi Ykpainu «[Ipo BuImy OCBITY» Bij
01.07.2014. No 1556-VII omuum 13 0a30BUX NPHUHIUIIB OCBITHBOI ISUTBHOCTI
BU3HAYCHO OPIEHTAIlII0 Ha OCOOMCTICTH 3/100yBada OCBITH, WOTO MpaBa, CBOOOAH Ta
1HIMBIAYyaJIbHI1 OCBITHI MMOTPEOH.

Tak, Ha 3aKOHOJABYOMY DIBHI CTYJEHTOLIEHTPOBAHE HAaBUAHHS — 1€ MIAX1J 110
opratizaliii OCBITHROTO MpOILIEeCy, IO mepeadadae: 3a0X04YCHHsS 3700yBadiB BHUIIOT
OCBITH /10 POJIi aBTOHOMHHUX 1 BINOBIAHUX CYy0'€KTIB OCBITHHOI'O IIPOLIECY; CTBOPEHHS
OCBITHBOTO CEpPEOBUIIA, OPIEHTOBAHOTO Ha 3aJI0BOJICHHS MOTpeO Ta IHTEpeciB
3100yBayviB BHUILOI OCBITH, 30KpeMa HAJaHHS MOXJIMBOCTEH g (OpMYyBaHHS
IHAMBIAYaTbHOI OCBITHBOI TPA€KTOpii; MOOyIOBa OCBITHBOTO MpPOIIECYy HA 3acagax
CHUTBHOI MOBAry 1 NapTHEPCTBA MK YHYaCHUKAMH OCBITHBOTO Ipoiiecy [4].

[Ticnst 3aKkpimieHHs JOCIIIKYBaHOTO TEPMIHY Ha 3aKOHOJaBYOMY PiBHI HAYKOBII1
noyvanu OUIbII aKTHUBHO JOCIHIJKYBaTH MOTO CYTHICTh Ta MPAKTUYHY peai3alliio B
OCBITHhOMY Tiporieci. Tak, CTyJeHTOIEHTpOBaHEe HaBUaHHs, K minkpecnroe JI. ['yma,
110 ToJiATae B eeKTUBHIN TpaHchopmallii OCBITHROTO cepeoBHIINa i 3100yBayiB Ta
{HIIMX YYaCHUKIB HaBYaHHS. FOro rooBHa MeTa — CTBOPEHHS YMOB, Y SIKHX 3100yBay
OCBITH CTa€ aKTUBHUM CY0’€KTOM HaBUAJIBHOT'O MPOIECY, 3AATHUM 0 CAMOCTIHHOTO
MPUIHATTS PIIEHb, PO3BUTKY aBTOHOMII Ta KPUTHUYHOT'O MUCIEHHS. Y pe3yJbTaTi,
CTYJCHTOLIEHTPOBAaHE HABYAHHS CTUMYIIOE€ AKTUBHY Yy4YacTh 3700yBauiB OCBITH Y
dbopMyBaHHI BJIACHOI OCBITHBOI TPAEKTOPIi, CIPHUSE PO3BUTKY CAMOCTIMHOCTI Ta
TBOPYOI'O TNOTEHIany, 3a0e3neuye edeKkTuBHE (OPMYBaHHS KOMIIETEHTHOCTEH,
HeoOX1HUX 175 mpodeciitHoi Ta ocobucticHoi peanizaii [1, c. 159].

B. Casimienko po3risiae CTy€HTOLEHTPU3M SIK KIIFOUOBY MEJaroriyHy ieto, 1o
BHU3HAYa€ ICHYBaHHS YHIBEPCUTETY Il 3400yBayiB BUILOI OCBITH Ta iXHIX MOTped. 3a
il KOHIIETIII€0, CTYJAEHTOIIEHTPU3M OPIEHTYE OCBITHINA MEHEKMEHT Ha 3aJJ0BOJICHHS
OUIKYBaHb yCIX 3alllKaBICHUX CTOPIH, CHpUSE€ 3aMiHI TPATUIIAHOT BIAJHOL
IHCTUTYTOLICHTPHUYHOT MOJEJ BIIKPUTOK MOJCIUIIO, SIKa TPOEKTYE IHTEPECH,
3110HOCT1 Ta MOTEHITIal 3100yBaya [6].

T. PaBuuna Ta I'.Illementok miAKPECTIOIOTh, 1110 KOHIETIIIS CTY/ICHTOIEHTPOBAHE
HaBYaHHs 0a3y€ThCS HE JIMIIIEC HA 3HAHHSAX K OCHOB1 KOMITIETEHTHICHOT MOJIENI, a i Ha
1HTerpatii 3HaHb, YMiHb, HABUYOK Ta 3[JaTHOCTI PO3B’SI3yBaTH CKJIaJHI 3aBJaHHS B
YMOBaxX CY4YaCHHUX KYJbTYPHO-MHUCTEIbKUX, COL[IaJIbHUX Ta €KOHOMIYHHMX BHKIIMKIB

[5].

BigmoBimno no «CtaHmapTiB 1 peKOMEHMAIii Mmoo 3abe3reyueHHsT SKOCTI B
€BponercbkoMy MPOCTOPI BUILOI OCBITH», YIPOBAIKEHHS CTYACHTOLIEHTPOBAHOI'O
HaBYaHH Ta BUKJIaJIaHHA iepeidayae HU3Ky MPUHLIMITIB 1 TPaKTHK [7, ¢. 12]. 3okpema,
CTYJEHTOLIEHTPOBAaHE HAaBYAHHS:

» TOBaka€ 1 BpaxoBYy€ PI3HOMAaHITHICTH 3100yBayiB Ta iXHi OCBiTHI MOTpeOH,
CTBOPIOIOYU MO>KJIMBOCTI JUIsl THYYKHUX HaBUAJbHUX TPAEKTOPI;

» miependadae BUKOPUCTAHHS Pi3HUX (HOPM 1 CITOCO0IB HaTaHHS OCBITHIX ITOCHYT,
SKIIO 1€ JOLUIBHO ISl TOCATHEHHS OCBITHIX pE3yJIbTaTiB;

» 3a0e3rneuye THyYKe 3aCTOCYBAHHS Pi3HOMAHITHUX IE€JaroriyHuX METOJIB i
TEXHOJIOT1H HaBUaHHS;
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» nepebavyae peryisipHy OIIIHKY Ta KOPHTYBaHHS METOJIB BHUKJIQJaHHS Ta
croco01B HaJaHHS OCBITHIX MOCIIYT 3 METOIO MiABUIIEHHS €(EeKTUBHOCTI HABYAJIBHOT'O
IIPOLIECY;

» MATPUMY€ aBTOHOMHICTB CTYJICHTIB y IPHHUHATTI OCBITHIX PIllICHb, BOJHOYAC
3a0e3neuyroun iM HaJIeKHUHM CYIIPOBiJ Ta MATPUMKY 3 OOKY BHKJIa/1aya;

» CIIpUsi€ BCTAHOBJICHHIO B3a€MHOI MOBarv y CTOCYHKaX «3/100yBad-BHKIa a9y,
110 (opMy€e MapTHEPCHKY MOJIeb HABYAHHS;

» nepeadavae HasIBHICTh YITKHX MPOIEAYP IS PO3TISAY CKapr 37100yBadiB, M0
rapaHTye Mpo30pICTh Ta CHPABEJIMBICTh OCBITHBOTO Mporiecy [S].

BucHoBku. [ledinimis cTyA€HTOIEHTPOBAHOTO HAaBUAHHS MPOMWIILIA TPUBAIUN
CBOJIOLIMHUN MIIAX B 1€ TYMaHICTUYHOI TICUXOJIOTIi cepeluHH XX CT. 10
Cy4acHOTO TJIYMAu€HHS Ta BIPOBAKCHHS y BUIIIN OCBITI. ChOrogHi med miaxin
pO3IIIAIa€ThCA K KOMILIEKCHA TMeJaroriyHa CTpaTeris, ska 3abe3nedye akTHBHY
y4acThb 3700yBayiB OCBITH, PO3BUTOK iXHbOi aBTOHOMIi, KPUTUYHOTO MUCJIEHHS Ta
dbopMyBaHHS IHIUBIYaJIbHOI OCBITHBOI TPAEKTOPIii, CHPUSIOYH €PEKTUBHOMY
3aCBOEHHIO 3HAHb.
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Annotation. The article explores the main directions of innovative activities of a
higher education lecturer, including research, organizational-methodological,
educational-methodological, and educational work. Special attention is given to the
integration of theoretical knowledge and practical skills, the implementation of modern
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The improvement of the pedagogical education system, the deepening of
fundamental and professional training of university graduates provide for a change in
the nature of the activity of a higher school teacher. The competence-based approach
changes the understanding of the goals, objectives and content of higher education, and
involves strengthening the methodological component in the student's professional
training.

Professional education in modern conditions sets the task of forming a competent
specialist with a set of competencies necessary for the implementation of competencies
in the chosen professional field, the development of students' value-semantic aspects
of learning, and the transition from the knowledge paradigm to the activity one.

In this regard, high demands are placed on the training of a competent teacher.
The teacher's competence is realized through general and subject knowledge and skills.

Professional competence is understood as the teacher's ability to solve
professional problems in teaching, to be able to organize the educational process as a
system for solving cognitive tasks, to carry out interdisciplinary connections, to focus
on the individual characteristics of students, to design pedagogical interaction, to
possess self-educational skills and to contribute to improving the quality of education.

The professional competencies of a higher school teacher are realized during the
course of classes: in conducting innovative forms, methods and technologies of
teaching in the educational process, designing dialog forms of all types of training
sessions, educational and industrial practices, involving students in educational and
research activities. At the same time, the educational process must meet the basic
didactic principles of learning: scientific, accessible, durable, problematic, and active
learning.

188



Proceedings of the 8™ International Scientific and Practical Conference
ZD EUROPEAN OPEN "Global Directions in Scientific Research and Technological Development"
jF7 SCIENCE SPACE April 6-8, 2026, Valencia, Spain
I —— ]

A high school teacher should be distinguished by a humanitarian and professional
culture, general erudition, pedagogical skills, social responsibility, and willingness to
work as a teacher. It should combine theory and practice in teaching an academic
discipline, focus in the educational process on the integration of teaching, learning and
research, the introduction of advanced pedagogical experience, the use of modern
achievements in the educational process in the relevant scientific field, the
development of students' skills of independent acquisition and application of
knowledge that promote self-development and self-realization.

The system of professional competencies of a higher school teacher includes:
research, organizational and methodological, educational and methodical, as well as
educational competencies.

Research competencies should comply with the principles of science, continuity,
expediency, consistency, social significance, and have a practical focus. They provide
for the teacher's participation in the development of current scientific problems,
knowledge of modern methodology and methods of scientific research in the field of
higher education, knowledge of design and analysis skills on higher education issues,
the ability to present the results of their research activities in the form of reports.

The teacher is called upon to direct the educational and research work of students
and conduct research work with them outside the framework of the educational
process.

Educational and methodological competencies are of a system-activity nature and
require the implementation of their own constructive activities. These competencies
contribute to improving the professional and cultural level of the teacher, his
methodological skills, improving creative abilities, and introducing innovative
teaching methods and technologies.

Educational and methodological competencies provide for the involvement of
students in active cognitive activity, the teacher's knowledge of the methodology for
writing curricula and teaching aids in accordance with the requirements of the state
standard, the ability to conduct classes interactively, and the creative fulfillment of their
professional duties.

Organizational and methodological competencies include the teacher's
participation in the preparation of scientific and practical conferences, in the
organization and conduct of pedagogical practice of students, pedagogical expeditions,
participation in socio-pedagogical design, mentoring experienced teachers over young
ones, conducting competitions, reviews of creative works of teachers and students,
organizing pedagogical readings, methodological corners, classrooms, exhibitions, open
training sessions and educational events, creative reports by individual teachers, etc.

Educational competencies include the teacher's knowledge of the methods of
organizing educational activities with students, the ability to use professional
knowledge in practical activities, and the formation of socially significant and
professionally important qualities in students.

Educational work is aimed at preserving and strengthening the mental, spiritual,
physical and social well-being of students, at self-development and self-realization of
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students, ensuring the continuity of academic and extracurricular social and
educational activities that strengthen the managerial position of students, promote the
role of student self-government bodies, the management of the educational process at
the university and the implementation of socially significant initiatives and cases.

So, the professional competence of a teacher is determined by the ability to work,
is based on knowledge and experience, and is focused on productive participation in
work. The professional development of a teacher in modern conditions requires
updating his theoretical and practical experience in teaching, constant pedagogical
search, a propensity for innovation, a transition to creative and innovative activities, as
well as the ability to constantly maintain a stable professional position.

The formation of a teacher's professional competence is possible on the basis of
his full-fledged scientific, subject and methodological training.
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CULTURAL IDENTITY IN CULINARY TRANSLATION:
STRATEGIES OF REPRESENTING FOOD ACROSS
CULTURES

€unbko Cepriii BacwiboBu4

BUKIIaJa4

Kadenpa anrmiiicekoi dimomorii

KuiBchkuil HaIllOHAILHUIN JIHTBICTUYHUI YHIBEPCUTET, Y KpaiHa

In recent years, culinary translation has gained increasing attention within
translation studies as a field that reflects the intersection of language, culture, and
everyday practices. Food is not only a basic human necessity but also a powerful
marker of cultural identity, embodying traditions, values, and collective memory.
Therefore, the translation of culinary discourse involves not only linguistic transfer but
also the representation of culture in a cross-cultural context.

The aim of this study is to examine how cultural identity is represented in the
translation of culinary texts and to identify the main strategies used to render culture-
specific food elements across languages. The research is based on a qualitative analysis
of approximately 40 culinary items, including dish names, ingredients, and cooking
techniques, collected from English-language food blogs and Ukrainian recipe
platforms.
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One of the key challenges in culinary translation is the rendering of culturally
biased items, often referred to as gastronomic realia. Such elements are deeply
embedded in a particular cultural context and may lack direct equivalents in the target
language. Literal translation in such cases often leads to the loss of cultural
connotations, symbolic meanings, and associations that are essential for understanding
the dish as part of a national culinary tradition [1].

To address this issue, translators employ a range of strategies. One of the most
common approaches is transliteration or borrowing, where the original name of the
dish is preserved (e.g., borshch, deruny, sushi, paella, pasta). This strategy allows for
the retention of cultural authenticity but may require additional explanation to ensure
comprehension by the target audience. Another approach is descriptive translation,
which provides an explanation of the dish or ingredient, making it more accessible but
potentially reducing its cultural specificity (traditional Ukrainian beetroot soup instead
of borshch) [2; 3].

Adaptation is another widely used strategy, involving the substitution of
unfamiliar elements with more recognizable ones in the target culture. While this
enhances usability and practical applicability, it may also lead to a partial loss of
cultural identity. These strategies can be interpreted through the framework of
domestication and foreignization, where the translator either adapts the text to the
target culture or preserves its foreign elements [4].

In addition, the choice of translation strategy is often influenced by the target
audience and the purpose of the text. For instance, texts aimed at professional chefs or
gastronomic experts tend to preserve a higher degree of foreignization, maintaining
original culinary terms and emphasizing authenticity. In contrast, materials designed
for a general audience, such as everyday recipes or lifestyle blogs, are more likely to
employ domestication strategies to ensure clarity and usability. This functional
perspective highlights the importance of considering communicative intention and
audience expectations in culinary translation, aligning it with broader principles of
functionalist translation theories [2].

The analysis reveals several notable patterns. Borrowing is predominantly used
for culturally marked dish names, preserving their identity and recognizability, while
descriptive translation is more frequently applied to ingredients and cooking processes
to enhance clarity. Adaptation tends to occur in cases where cultural references may
hinder comprehension or practical use. These findings suggest that translation
strategies are not applied randomly but are systematically conditioned by the type of
culinary element and its communicative function.

The problem becomes even more complex in the context of digital food discourse,
particularly in food blogs and social media content. Such texts combine instructional,
narrative, and expressive elements, reflecting the author’s personal voice and cultural
perspective. Translating these texts requires preserving not only factual information
but also tone, style, and emotional engagement, which are integral to the representation
of cultural identity.
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Furthermore, the digital format of gastronomic discourse enhances the role of
multimodality. Culinary content often integrates text, images, and audiovisual
elements, which means that translation overlaps with localization practices. In this
context, the translator must take into account not only linguistic but also cultural and
communicative aspects of the content.

The analysis shows that culinary translation functions as a form of cultural
mediation, where the translator actively participates in shaping how a particular cuisine
is perceived in another cultural environment. The choice of translation strategy directly
influences whether the cultural identity of the source text is preserved, adapted, or
partially transformed.

Another important aspect of culinary translation is the role of globalization in
shaping hybrid food identities. As cuisines increasingly interact and merge, many
dishes undergo processes of reinterpretation and localization even before translation
occurs. This creates additional challenges for translators, who must navigate not only
between source and target cultures but also within evolving transnational culinary
spaces. In such contexts, translation becomes a dynamic process of negotiating
meaning, where cultural identity is not simply transferred but continuously redefined.

Culinary translation is a complex and multidimensional process that goes beyond
the transfer of linguistic meaning and involves the representation of cultural identity.
The study demonstrates that different translation strategies, such as borrowing,
description, and adaptation, play a crucial role in shaping the perception of food across
cultures.

Cultural identity in culinary discourse is not fixed but dynamically reconstructed
in the process of translation. Therefore, the translator acts not only as a mediator but
also as a co-creator of meaning, responsible for balancing authenticity and
comprehensibility. The study contributes to the understanding of culinary translation
as a form of cultural negotiation in digital environments, highlighting its role in shaping
cross-cultural communication.

In the context of globalization and digital communication, the importance of
culturally sensitive translation is increasing, as it contributes to more accurate and
respectful representation of culinary traditions in the global space.
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ON THE ISSUE OF TEACHING ENGLISH READING TO
FUTURE TEACHERS OF EASTERN LANGUAGES

ABpamenko bornana BosoaumipiBHa

KaHAUAAT NeJaroriyHux HayK, JOIEHT

Kadenpa repMaHChKUX 1 CX1THUX MOB Ta METOAUKH 1X HaBYAHHS

J3: «IliBieHHOYyKpaiHChbKUI HAllIOHAJIBHUI MeIaroriyHuii yHiBEpCUTET
iMeni K. JI. YmuHcbkoro», Ykpaina

Teaching reading should include not only receptive but also reproductive activity
of students. Although reading belongs to receptive types of speech activity, its
implementation requires a number of operations of a reproductive nature, which are
most clearly manifested in inner speech and in the functioning of prediction
mechanisms. Well-developed reading skills imply a very rapid execution of these
processes, which becomes possible only through the automation of the corresponding
skills in learners, particularly in future teachers of Eastern languages who must operate
across different linguistic systems.

In reading, as in any type of activity, two aspects are distinguished: content and
process, with the leading role always belonging to the content. The content of the
activity primarily includes its goal-result, which in reading is the disclosure of semantic
connections, that is, the understanding of a speech product presented in the form of a
text. For future teachers of Eastern languages, this understanding is often complicated
by the need to interpret culturally and professionally marked information.

As research shows, the modern process of integrated foreign language teaching is
a synthesis of two processes: professional and foreign language activity. As a result, a
new procedural unity is formed, characterized by the independent and complementary
achievement of goals related to both professional and language knowledge and skills.
For example, mastering professional terminology related to Eastern linguistics occurs
through the acquisition of new English vocabulary, while the ability to operate with
this knowledge develops through progressively more complex language skills.

If perception is carried out with a dominant activation of the visual channel, that
is, through reading a text in a foreign language, the probability of understanding the
language material increases. However, the achievement of the learning goal does not
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occur equally for all students. Some learners can grasp the content through skimming,
while for others unfamiliar vocabulary becomes an obstacle that can only be overcome
with the help of a dictionary. In addition, some students may find it difficult to
distinguish between essential and secondary information in texts with unfamiliar
content, such as texts on Eastern cultural or linguistic phenomena.

R. Yu. Martynova proposes to synthesize two variants of perception of new
professional material in a foreign language into a mixed type of activity: reading the
text combined with listening to the teacher’s explanation, that is, commented reading.
In the context of training future teachers of Eastern languages, this may involve reading
a text about the structure of the Japanese writing system while simultaneously receiving
explanations of key concepts from the teacher.

Methodologists believe that a stimulus for successful comprehension can be step-
by-step checking of its quality. In practice, this can be implemented through a teacher-
led discussion based on the content of the text. It should be noted that at this stage new
information is primarily perceived rather than creatively applied. Therefore, questions
should be specific, simple in form and content, and aimed at reproducing definitions,
key facts, or phenomena presented in the text.

For example, after reading a short text:

Learning Chinese Characters

Li is a student who studies Chinese at university. She learns how to write
characters using special rules. At first, it is difficult for her to remember the strokes,
but with regular practice she improves. She also learns the meaning and pronunciation
of each character, which helps her understand Chinese texts better.

The teacher may ask the following questions:

What does Li study?

Where does she study Chinese?

What does she learn to write?

Why is it difficult for her at the beginning?

How does she improve her skills?

Thus, all sentences of the text are covered in the discussion; the facts presented in
the text are reproduced and, presumably, assimilated. This approach allows for detailed
processing of texts of any level of complexity, consolidates reading outcomes, and
prepares students for further types of work with the text, especially in the context of
professional training of future teachers of Eastern languages.
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Foreign language training in military academies of NATO member states
represents a systematically structured component of professional military education.
NATO emphasizes interoperability, operational efficiency, and precise communication
among multinational forces. Language competence is regarded as a critical
professional skill that enables officers to participate effectively in joint operations,
multinational exercises, and peacekeeping missions [1, c. 12-16]. Officers must
develop the ability to read, interpret, and produce operational documentation in foreign
languages. Mastery of specialized military terminology facilitates collaboration with
international counterparts and ensures compliance with multinational operational
standards. Effective language instruction directly contributes to mission readiness and
reduces the risk of miscommunication during high-pressure scenarios.

NATO military education policies integrate foreign language training as part of
core curricula. Cadets receive instruction in English, which serves as the primary
working language of NATO, as well as additional languages relevant to regional
operations [2, c. 20—24]. Language modules are contextualized within operational and
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tactical courses, including command procedures, rules of engagement, and logistics
coordination. Scenario-based exercises simulate operational conditions, requiring
cadets to communicate effectively in multinational teams. Integration of language with
operational content ensures that theoretical knowledge is immediately applicable in
field and staff environments. Emphasis is placed on both comprehension and
expression in spoken and written forms to enhance professional performance. Curricula
also address specialized vocabulary, legal terminology, and technical expressions.
Officers are trained to understand orders, directives, and operational plans in foreign
languages. They develop the ability to convey instructions clearly and accurately
during joint operations and multinational exercises [3, ¢. 35-39]. Language proficiency
enables effective participation in briefings, strategic planning, and civil-military
coordination activities. Assessment mechanisms evaluate both practical skills and
theoretical knowledge to ensure that cadets meet NATO proficiency standards.
Continuous feedback during training reinforces learning and prepares personnel for
dynamic operational environments.

The Common European Framework of Reference for Languages (CEFR) is
widely applied to standardize language proficiency levels across military institutions
[4, c. 42-46]. Cadets are assessed on listening, reading, writing, and speaking, with
levels corresponding to operational demands. Training emphasizes practical
application, enabling cadets to engage in real-time decision-making, negotiation, and
coordination. Standardization of proficiency levels ensures that personnel from
different NATO countries can operate interchangeably in joint missions. Integration of
CEFR principles promotes consistency in training outcomes and facilitates
international cooperation. Intercultural competence is closely linked to language
training. Officers learn to navigate cultural differences, interpret social norms, and
adjust communication strategies to different audiences [5, c. 50-54]. Cultural
awareness enhances trust, cohesion, and operational effectiveness in multinational
teams. Training includes case studies, role-playing, and simulations to expose cadets
to culturally complex scenarios. Developing the ability to recognize non-verbal cues,
contextual nuances, and culturally specific expressions reduces misunderstandings and
supports diplomatic interactions. Intercultural modules complement linguistic
instruction to form a comprehensive skill set.

Digital technologies and blended learning approaches enhance the delivery of
foreign language programs. Online platforms, interactive simulations, and virtual
exercises allow cadets to practice language skills in operationally relevant contexts.
Instruction combines classroom teaching with remote exercises, allowing flexibility
and repeated practice. Use of authentic operational documents, multimedia materials,
and communication tools increases cadets’ exposure to realistic scenarios. Continuous
monitoring of progress enables instructors to adjust training intensity and focus areas.
These methods ensure sustained proficiency and readiness for field deployment.
Continuous professional development is integral to maintaining language competence.
Officers receive refresher courses, advanced modules, and practical exercises
throughout their careers. Participation in multinational exercises provides real-world
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opportunities to apply language skills. Lifelong learning ensures that proficiency is
maintained and updated in accordance with evolving operational requirements.
Continuous exposure to operational environments reinforces both linguistic and
intercultural competencies, which are essential for mission success. Assessment and
certification mechanisms validate cadets’ readiness for operational deployment.
Examinations, performance evaluations, and practical exercises measure proficiency
across listening, speaking, reading, and writing. Certification establishes eligibility for
assignments in multinational operations and enhances professional credibility.
Standardized assessment procedures ensure consistency across institutions and allow
comparison of proficiency levels. Regular reassessment maintains operational
readiness and identifies areas requiring additional training. Institutional policies and
resource allocation are key factors in the successful implementation of language
training programs. Adequate funding, qualified instructors, teaching materials, and
simulation facilities support comprehensive education. Coordination among military
academies, defense ministries, and NATO institutions ensures alignment with
operational requirements and international standards. Exchange programs and faculty
development initiatives provide additional opportunities to refine training
methodologies. Sustained institutional support contributes to high-quality, consistent,
and effective language education across the alliance. Empirical analysis shows that
officers trained in NATO foreign language programs demonstrate higher operational
efficiency, reduced miscommunication, and increased adaptability in multinational
operations. Language proficiency enhances participation in planning, coordination, and
crisis response. Officers with advanced linguistic skills exhibit greater confidence in
multinational environments and are more effective in achieving mission objectives.
Training also improves the ability to engage with local populations, international
organizations, and partner forces in complex operational scenarios. Challenges to
effective foreign language training include differing baseline proficiency levels,
resource limitations, and variations in operational requirements across member states.
Programs address these challenges through differentiated instruction, intensive
modules, and scenario-based exercises. Adaptive teaching strategies and continuous
evaluation ensure that training remains relevant and effective. Collaborative initiatives
among NATO academies facilitate sharing of best practices, curriculum improvements,
and standardization of assessment protocols.

Integration of foreign language training within professional military education
strengthens interoperability and enhances operational readiness [2, ¢. 33-37]. Officers
are better prepared to participate in joint exercises, multinational operations, and
peacekeeping missions. Language competence contributes to operational efficiency,
safety, and mission success. Intercultural awareness ensures effective collaboration,
minimizes misunderstandings, and supports diplomatic engagement with host nations.
The combined development of linguistic and cultural skills is fundamental to modern
military professionalism. Long-term implementation strategies include continuous
curriculum updates, ongoing professional development, and integration of lessons
learned from operational deployments [3, c. 46—50]. Feedback mechanisms support
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program refinement, ensuring alignment with evolving NATO operational standards.
Digital technologies and simulation exercises provide flexible, realistic training
opportunities. Sustained attention to assessment and certification maintains high levels
of readiness and ensures that officers are fully equipped for multinational operations.
The strategic significance of foreign language competence in NATO military
academies extends beyond individual performance to institutional and alliance-wide
effectiveness [4, c. 51-55]. Officers equipped with advanced language skills contribute
to improved interoperability, coordination, and mission success. Effective training
programs support cross-national collaboration, enhance leadership potential, and
reinforce operational resilience. Intercultural competence, integrated with language
proficiency, ensures that officers can navigate complex cultural and operational
environments with professionalism and confidence.

Thus, foreign language training in military academies of NATO member states is
an essential component of professional military education. Structured curricula,
standardized assessment, immersive exercises, intercultural modules, and institutional
support ensure that officers acquire the skills necessary for effective participation in
multinational operations. Sustained investment in linguistic and cultural education
enhances operational readiness, interoperability, and professional credibility.
Integration of digital tools and continuous professional development further reinforces
skill retention. Language competence facilitates command and control, negotiation,
and coordination in complex operational environments. Officers with advanced
proficiency are more effective in joint exercises, crisis management, and peacekeeping
missions. Consistent implementation of best practices across NATO academies
strengthens the alliance’s collective capabilities. The strategic role of foreign language
training ensures that personnel are prepared to meet contemporary and future security
challenges.
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POJIb YAT-bOTIB Y IIOJOJTAHHI MOBHOI'O BAP’€PA
TA TPUBOXHOCTI IPU BUBUYUEHHI IHO3EMHUX
MOB

MacJioBa Jlapuca OuiekcanapiBHa

CTapIINi BUKJIA1a4

Myapunnu Ceitiiana IOpiiBaa

KaHAuAaT GLI0JIOTTYHUX HAYK, JOIIEHT

JIucenko OJiena AHaToJIiiBHA

KaHJIUJAT NeJaroriyiux HayK, JOLUEHT

Kadenpa anrmiiicbkoi MOBH 1 epekIamy

KuiBchkuil HaIllOHAILHUIN JITHTBICTUYHUIN YHIBEpPCUTET, Y KpaiHa

VY cyuacHiii MeTOAMIII HaBUYaHHS 1HO3EMHUX MOB 3HAa4YHA yBara MpUAUIIETHCS HE
JUIIEe KOTHITUBHMM, a ¥ a(eKTHUBHUM YWHHUKAM, 30KpeMa pIBHIO TPUBOXKHOCTI
cTyneHTiB. OJHI€I0 3 KIIOYOBHUX MPOOJIEM 3aHMIIAETHCS TPUBOXKHICTD 1 TaK 3BaHHM
MOBHUI 0ap’ep, 10 MEPEUIKOAKae ePEeKTUBHOMY BUKOPHUCTAHHIO MOBHU B peajbHUX
cutyauisx cnuikyBaHHda. Elaine K. Horwitz 3a3nauae, 1mo TpuBora rajibMyBaTHMeE
BUBYCHHS Ta/a00 MpPOAYKYBaHHS MOBIJOMIICHb JAPYTrOl0 MOBOIO [1], o miagKpecitoe
HETaTHBHUH BIUIUB TPUBOKHOCT1 HA MOBJICHHEBY JISIIbHICTb.

[IpobnemaTrka MOBHOTO Oap’epa akKTHBHO NOCTIKyeThecsi B poboTrax Elaine K.
Horwitz, Robert C. Gardner, Peter D. Maclntyre Ta I1HIIMX HAYKOBIIIB, SKI
PO3TISAAIOTH HOro SIK crieuru(iyHUl TUN CUTYaTUBHOI TPUBOXKHOCTI, MOB’SI3aHUN 13
MPOIIECOM BUBYEHHS Ta BUKOPUCTAHHSA 1HO3EMHOI MOBH. 30KpeMa, JIOCIHIIKEHHS
MOKa3yIOTh HasIBHICTh CTA01IbHOIO HETATUBHOIO 3B’ 13Ky MIXK pIBHEM TPUBOKHOCTI Ta
YCIIMIHICTIO HaBYaHHA [1].

Moguuii Oap’ep 3a3BHuail MOB’A3YIOTh 13 MCUXOJOTIYHUMHU TPYIHOIIAMHM, IO
BUHUKAIOTh Yy MPOLIECI BUKOPUCTAHHS 1HO3EMHOI MOBH, 30KpeMa CTPaxoM MOMMUIIOK,
HEBIIEBHEHICTIO Ta YHUKHEHHSM Yy4YacTi B CIUIKYBaHHI. Y HayKOBIii JiTepaTypi Iei
(EeHOMEH YacTo PO3IIIAJAETHCS Yepe3 MOHSATTS TPUBOXKHOCTI MO0 BUKOPHUCTAHHS
1HO3eMHOi MOBHU. 3TiJHO 3 KIACMYHUM BH3HAUEHHSIM, 1€ OKPEMHI KOMILUIEKC
CaMOCTIPUMHSTTS, MEepPEeKOHaHb, MOYYTTIB Ta IMOBEIIHKH, MOB'SI3aHUX 3 BUBUYCHHSIM
MOBH B 3aKJ1a/i1 OCBITH [2]. TakKuM YMHOM, TPUBOXKHICTh Y BUBYEHHI MOBH BKJIIOUAE HE
JIMIIE €EMOIIMHMI KOMIIOHEHT, ajie i KOTHITUBHI Ta OBEIIHKOBI aCIIEKTH.

[HO11 JTOCHIAHUKM BHU3HAYAIOTh MOBHY TPHUBOXHICTh SIK 3aHETMIOKOEHHS Ta
HETaTHBHY €MOIIIHY PEaKIlit0, 1110 BUHUKAIOTH ITi/] Yac BUBYCHHS a00 BUKOPHUCTAHHS
npyroi moBu [3]. Lle minkpecnioe ii CUTyaTHBHMM XapakTep 1 3aJIeXKHICTh Bij
KOHKPETHUX YMOB HaBYaHHSI.

Oco06MBICTIO MOBHOT'O 0ap’epa € Te, 110 BiIH MOXE€ BUHMKATH HABITh y CTYJICHTIB
13 JOCTaTHIM piBHEM 3HaHb. SIK 3a3HAuYalOTh JOCHITHHKH, YYHI 4acTO BIJUyBalOTh
TUCKOM(OPT uepe3 HEMOXIHUBICTh «OyTu co0oro» 1HIIOK MoBow [1], mIo
0e3mocepeIHbO BIUTMBAE HA IXHIO MOBJICHHEBY aKTHUBHICTb.
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[IpuyrHM MOBHOT TPUBOKHOCTI 3HAYHOIO MIPOIO TMOB’S3aHI 3 OCOOJIMBOCTSIMU
TPaIUIIMHOTO HABYAJIHLHOTO MPOIECY, 30KpeMa 3 MOro OILIHIOBAJIBHUM 1 MyOJIIYHUM
xapakTepoM. OmHHM 13 KIIOYOBHX (AKTOPIB € CTpax HEraTHBHOI OINIHKH, SKHI
BUHMKAE IIiJ] 4YaC YCHOTO MOBJIEHHS Tepell ayauTopieo abo BUKIagadyeMm. Y
kiacuuHomy nociimkenai Horwitz E., Horwitz M. ta Cope J. 3a3Ha49aeThcsi, 10 MOBHA
TPUBOXKHICTh BKJIIOUYA€ CTpaxX KOMYHIKaIlii, CTpax mepel ICIUTaMHh Ta CTpax
HETaTUBHOT OLIIHKH [4], 1110 MIJIKPECIII0E KOMIUIEKCHUN XapaKTep 1bOTro SIBUILA.

Kpim ToOro, 3HayHuii BIUIMB Mae OOMEKEHICTh Yacy Ha BIANOBIb, IO 3MYIIYE
CTYJIEHTIB WIBUJAKO (OpMYJIIOBAaTH NYMKH 1HO3EMHOIO MOBOO. 3a cinoBamu P. D.
Maclntyre Ta R. C. Gardner, TpuBora MoXxe MEpENIKOKAaTH KOTHITHBHIN 00pooii
BXIJTHMX Ta BUX1JHUX MOBHUX JIaHUX [5], TOOTO TPUBOXKHICTH O€3MOCEPETHRO BILIMBAE
Ha 3J]aTHICTh 00pOoOJISITH MOBHY 1H(popmailito. Lle o3Havae, 1110 HABITH 3a HASIBHOCTI
3HaHb CTYJIEHT MOK€ HE 3MOTTH iX peani3yBaTh y MOBJICHHI.

[Ile omHMM BaXJIUBUM YUHHUKOM € TIOCTIHHE TMOpPIBHSHHSA ce0e 3 1HIIUMHU
CTYJIEHTaMH, 1110 XapaKTepHO JJII ayJIMTOPHOro HaB4YaHHs. Sk 3a3Hauae A. Dewaele,
V4HI 3 BUIIUM pPIBHEM TPHUBOXKHOCTI IOJAO BHUKOPUCTAHHS 1HO3EMHOI MOBH, SIK
MIPaBUJIO, YHUKAIOTh CIUIKYBaHHS Ta MEHIIIE O€PYTh YUacTh Y B3a€MOII i1 4ac 3aHSTh
[6], O mNPU3BOAUTHL JO 3HWKEHHS MOBJIEHHEBOI TIPAKTHKWA 1, BIJAMOBIIHO,
YIOBUIbLHEHHS TTPOTPeECy.

Takox BapTO BpaxoBYBaTH, IO TPAJUIIHHE HABUYAHHS YACTO OPIEHTOBAHE HA
NpaBUJIBHICTh, @ HE HA KOMYHIKATHUBHICTb, IO MIACHIIOE CTpax TIOMHUIIOK. Y
pe3ynbTaTi CTYJAEHTH MOXYTh BiJJaBaTH IepeBary MOBYAHHIO 3aMICTh PU3UKY
3pOOUTH TOMHJIKY, 1[0 CTBOPIOE 3aMKHEHE KOJIO: BIJICYTHICTh MPAKTUKH, 3HUKEHHS
BIIEBHEHOCT1, MOCUJICHHS TPUBOKHOCTI.

OnHiero 3 KIIOYOBUX TepeBar 4aT-00TiB Ha 0a3l MITYYHOTO IHTENEKTY Y TpoIieci
BUBYEHHS 1HO3EMHHUX MOB € CTBOPEHHS IICUXOJIOTYHO OE3MEUYHOr0 Cepe/IOBUINA IS
MOBHO{ mpakTuku. Ha BiAMIHY BiA TpaAHUIIIHOTO ayAUTOPHOTO HAaBYaHHS, B3A€EMOIIS
3 yar-00TOM T030aBieHa (aKTOpPIB COLIAIBHOTO THCKY: BIJICYTHI OIlIHIOBaHHS,
KpUTHKA 3 OOKY BHKJIa/Ja4a a00 OHOIPYITHUKIB, @ TAKOXK CTpax MyOIIYHOIO BUCTYITY.
[{e m03BoJII€ YUHAM BUIBHIIIIE €KCIIEPUMEHTYBATH 3 MOBOIO, HE 00SYMCH MOMUJIOK, 1110
€ BOXJINBUM €TarioM GopMyBaHHS MOBJICHHEBOT KOMITCTEHITI.

[Ile omHUM BaKJIWUBHAM aCMEKTOM € MOXJIMBICTh HAaBYaHHS y BIACHOMY TEMIIL.
Yar-60T HEe 00MeXye KOpHUCTyBaua B dYaci, IO Ja€ 3MOTY OOJyMyBaTH BIIIOBii,
MOBEPTATHCS JI0 MOMEPEIHIX PEILIIK 1 MOCTYIMOBO BAOCKOHAIIOBATH BHUCIOBIIOBAHHS.
Takuii ¢opmar crnpuse 3HUKEHHIO KOTHITUBHOTO HABAHTAXKEHHS 1 JO3BOJISIE
30CEepEAUTHCS HE Ha MIBUJKOCTI, a Ha SKOCT1 MOBJIeHHsS. KpiM TOro, kopuctyBau mae
MOJXKJIMBICTh TPOCUTH TiepedpasyBaHHS a00 TMOSCHEHHS, IO CTBOPIOE YMOBH IS
O1Ib1I TTUOOKOT0 PO3YMIHHSI MOBHOTO MaTepialy.

B3aemogis 3 yar-60TaMu TakoX 4acTO MOYMHAETHCA 3 MHUCBMOBOTO (opmary,
KWW € MEHIII CTPECOBUM JJIs1 O1IBIIIOCTI CTYICHTIB. 3 4acoM Iie cripusie (popMyBaHHIO
BIICBHEHOCT1 y BJIAaCHMX MOBHHUX HaBHUYKax, [0 MOXKE IMEPEHOCUTHCS 1 HA YCHE
MOBJIEHHSI. TakuM YMHOM, 4Yar-00T BHUCTYNAE CBOEPIAHUM «TPEHYBAJIBHUM
MIPOCTOPOM», JI€ CTYJICHT MOKE MIATOTYBATUCS 10 PEATLHOTO CIIUIKYBaHHS.
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OxkpeMy yBary ciiJi IpUJIUTUTH €MOIIWHIN 3aIy4eHOCT, SIka BUHUKAE M1 Yac
B3a€MO/IIi 3 4aT-00TaMu, 0COOIMBO Y OpMaTi poseBUX CLEHApIiB. IMiTallis peanbHOro
Jaiory CTBOPIOE €(PEKT MPUCYTHOCTI CITIBPO3MOBHHUKA, 110 pOOUTH HaBUYAHHS OLIBII
NpUPOIHUM 1 MeHIl (popmanizoBanuM. Lle cripusie He uIe 3HUKEHHIO TPUBOXKHOCTI,
aJie 1 MiIBUIIIEHHIO MOTHBAIII 10 PETYJISIPHOI MOBHO1 TTPAKTHKH.

BaxnuBoro mepeBaroro € TakoX TNepcoHamizaiiss B3aemojli. Yar-60T moxke
aganTyBaTH CTWJIb CIUIKYBaHHS, CKJIQJHICTh MOBJICHHS Ta TEMATHKYy Jlajory
BIJINTOBIJTHO /10 MOTPed KOpuCTyBaya. Taka THYUYKICTh JI03BOJISIE YHUKHYTH CUTYaIlil,
KOJIM HaBYAJIbHUN Marepiall € abo 3aHaATO CKIagHUM, ab0 HeIO0CTaTHbO
CTUMYJIIOIOYMM, IO YacTO CTa€ JOJATKOBHM JDKEPEIIOM CTPECY B TpaJAHI[iHHOMY
HaBYaHHI.

OTtxe, MOBHUI Oap’ep 1 HABUAJIbHA TPUBOXHICTh € BAXKJIMBUMH YMHHUKAMU, 11O
YCKJIQHIOIOTH MPOIIEC OBOJIO/IIHHS 1HO3EMHOIO MOBOIO Ta 3HMXKYIOTh €(EKTHUBHICTb
KOMYHIKaTUBHOI MTPAaKTUKU. AHaII3 MTOKa3aB, 1110 TpaAUIlIiHEe HaBYaIbHE CEPEIOBUIIIEC
4acTO MIJCUIIIOE 111 SBUINA Yepe3 MyOIiuHICTh, OIIHIOBAHHS Ta oOMexeHHs 4yacy. Ha
MPOTUBAry IIbOMY, BUKOPUCTAHHS 4aT-00TiB Ha 0a3l MITYYHOTO IHTEJIEKTY J03BOJISE
CTBOPHUTH TICHUXOJIOTIYHO KOMQOpTHE CepeloBHIIe, Y AKOMY CTYJEHT MOXe
MPaKTUKYyBaTH MOBY 0€3 CTpaxy TMOMIJIOK 1 30BHINIHBOTO THUCKY. 3aBISKH
IHIWBITyaIbHOMY TEMITy, I1HTEPAaKTHBHOCTI Ta €MOIIMHIM 3aJydeHOCTi Taki
THCTPYMEHTH CIIPHUSIOTH TOCTYIIOBOMY TOI0JIaHHIO MOBHOTO 0ap’epa Ta hopMyBaHHIO
BIICBHEHOCTI Y BJJACHUX MOBJICHHEBHX HAaBHUKaX.

Takum unHOM, 4aT-00TH € e()EeKTHUBHHM JOMOMDKHUM 3acO00M Yy 3HMKEHHI
TPUBOKHOCTI Ta MIATOTOBIII CTYJEHTIB JI0 P€aJbHOI'0 MOBHOTO CIIJIKYBaHHSI.
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Abstract. The article provides a comprehensive theoretical and practical analysis
of contemporary approaches to teaching art history for first-cycle (Bachelor's) students
majoring in "Vocational Education (Design)." The author argues for a fundamental
revision of the traditional educational paradigm, focusing on the transition from
reproductive learning of art history facts to the implementation of interactive, visually-
oriented, and immersive methodologies. The study thoroughly examines the role of
integrating modern digital tools (VR technologies, online platforms, cloud services)
and project-based learning in the formation of professional competencies of future
teacher-designers. It is established that studying art history in the second year serves
not only as a general educational component but as a strategic tool for developing
visual literacy, analytical thinking, and the capacity for creative reflection. Particular
attention is paid to the "comparative analysis" technique, which allows students to draw
parallels between classical artistic forms and modern trends in graphic, industrial, and
environmental design. The paper presents the results of an empirical study conducted
among students, confirming a positive trend in the formation of professional motivation
and aesthetic taste when using innovative teaching models. The scientific novelty of
the research lies in substantiating the synergistic connection between art history
training and the future pedagogical activity of a designer, where art history becomes
the foundation for creating original visual content and methodological support for the
educational process. The findings emphasize that the modernization of art history
teaching contributes to the development of "soft skills," which are crucial for the
competitiveness of graduates in the European educational and creative labor market.

Keywords: vocational education, design, art history, innovative methodologies,
visual literacy, higher education, digitalization of education, bachelor's degree,
pedagogical excellence, project-based learning.

Introduction. Relevance of the study. The transformation of modern higher
education in Ukraine and its integration into the European educational space require a
continuous search for new, more effective approaches to teaching humanities [4]. In
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this context, art history demands special attention. For future specialists pursuing a
bachelor's degree in "Vocational Education (Design)," this discipline is radically
changing its purpose. It completely ceases to be merely a passive theoretical excursion
into the past or a chronological list of dates and styles, becoming a powerful foundation
for the formation of profound visual culture, the development of emotional
intelligence, critical thinking, and the creation of a modern creative toolkit. The
specific nature of the "Vocational Education" major lies in its binary character: the
student must master both professional (design) and pedagogical competencies.
Accordingly, the study of art history should provide the future teacher-designer not
only with knowledge about artistic heritage but also with the methodology for
transmitting this knowledge. The relevance of our research is driven by the urgent need
to bridge the existing gap between purely academic, encyclopedic knowledge and its
direct practical application in contemporary project design and pedagogical practice.
Under the conditions of total digitalization and oversaturation with visual content, the
ability to analyze historical context and understand the evolution of forms, color
schemes, and composition becomes a critical soft skill for a designer. The modern
student requires interactive, visually-oriented, and project-based teaching methods that
would allow them to make art history an organic part of their own creative and teaching
process. The Gemini artificial intelligence search model was used for analysis and
source retrieval when writing the article [2].

Analysis of recent research and publications. The problem of modernizing art
and design education is at the center of attention in contemporary European
pedagogical science. An analysis of the academic discourse over the past five years
(2021-2026) indicates a steady trend away from the traditional lecture format of
teaching art history in favor of interactive, cross-disciplinary, and digital practices.

A significant contribution to the study of integrating immersive technologies (VR
and AR) into the study of visual arts has been made by German and British scholars.
In particular, the works of M. Schmidt and L. Weber (2022) have proven that the use
of virtual museum tours increases the level of emotional engagement of students and
promotes deeper retention of the spatial characteristics of architecture and sculpture.
Developing this idea, British researcher C. Davies (2026) substantiated the
effectiveness of gamification and the use of interactive databases as tools for
overcoming "cognitive overload" when studying large volumes of factual material in
art history.

A separate stratum of research is dedicated to the specifics of teaching humanities
specifically for future designers. French researcher A. Dubois (2024) emphasizes in
her works the importance of the "Learning through Art" concept, where historical
analysis is viewed as a catalyst for creative thinking in industrial and graphic design.
Italian educators E. Rossi and P. Bianchi (2025) explored the phenomenon of "visual
literacy" as a key competency of a teacher-designer, proving that the ability to
deconstruct a historical artistic image is the basis for creating innovative educational
materials [7]. The specifics of the dual nature of vocational design education are
revealed in the latest research by Swedish scholar J. Lindstrom (2025) [3], who
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proposes integrating elements of design thinking directly into the process of studying
the history of styles.

Identification of previously unresolved parts of the general problem. Despite
the solid theoretical basis of European research, the issue of adapting these advanced
methodologies to the realities of the Ukrainian system of bachelor's degree preparation
in the specialty 015 "Vocational Education (Design)" remains open. Most foreign
authors focus either on pure art education or on technical design. However, there is a
lack of comprehensive studies that offer ready-made methodological models
(combining art history, digital technologies, and pedagogical practice) specifically for
2nd-year students who are at the stage of transition from basic general education
disciplines to highly specialized ones.

Methodology and organization of the research. To achieve the set goal and
verify the effectiveness of the proposed pedagogical approaches, a complex of
scientific research methods was applied. Theoretical methods included: systemic-
structural analysis of scientific-pedagogical and art history literature, synthesis,
comparison, and generalization of European experience. Empirical methods included:
pedagogical observation, interviews, surveys, analysis of creative activity products
(portfolios), and the focus group method.

The research was conducted over one academic semester. The pilot experiment
involved a focus group consisting of 8 second-year students of the first (bachelor's)
level of higher education, studying in the specialty 015 "Vocational Education
(Design)". The choice of the second year is justified by the fact that at this stage, an
intensive transition from the study of general education disciplines to the formation of
highly specialized design skills takes place.

The experimental work consisted of three stages:

1. Ascertaining stage: determining the initial level of students' motivation and
visual literacy through an entrance survey.

2. Formative stage: implementing an updated methodology based on interactive
technologies, project-based learning, and comparative analysis into the educational
process of the "History of Art" discipline.

3. Control stage: conducting a final survey, evaluating the defense of creative
projects, and performing mathematical-statistical processing of the obtained results.

Main research material. The traditional paradigm of teaching art history is
primarily based on a chronological presentation of material: from primitive society to
postmodernism [6]. However, for future teacher-designers, such a linear approach
often seems detached from their professional reality. To address this problem, we
developed and implemented a comprehensive methodological model that transforms
the study of art history into a tool for the active generation of design ideas.

The proposed methodology is based on four key vectors:

1. The Method of Comparative Visual Analysis (Cross-temporal Analysis). This
method involves not just studying the style of a certain era, but directly comparing it
with modern trends. For example, when studying the art of Ancient Egypt, students
analyze the principles of canonical proportion and frieze composition, after which they
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are tasked with finding these same principles in modern web design (landing pages) or
packaging design. The study of avant-garde movements (Bauhaus, De Stijl) is
considered as a direct foundation for modern minimalism and the Swiss style of
typography [5]. This approach forms a solid understanding that modern design is an
evolutionary continuation of world art.

2. Integration of Immersive and Digital Technologies. Considering the specifics
of the generation of students who are digital natives, traditional slide presentations
were replaced or supplemented by work with interactive platforms. In particular, the
use of Google Arts & Culture allowed students to study the texture of paintings in
macro-resolution. The implementation of virtual tours (VR excursions to the Louvre,
the Prado Museum, the Solomon R. Guggenheim Museum) helped students better
understand architectural spatiality and the principles of exhibition design, which is
critically important for understanding environmental design.

3. Project-Based Learning (PBL). To consolidate theoretical material, classical
seminars were modified into a workshop format. Instead of writing traditional essays,
students created creative projects. For example: designing a series of posters for a
modern event styled after the Art Deco or Art Nouveau eras; creating moodboards
reflecting the color palettes of Impressionist paintings for application in interior design.
This allows design students to practically "internalize" the aesthetics of different eras.

4. Development of Pedagogical Excellence (Role-playing). Since we are dealing
with the "Vocational Education" specialty, a mandatory element of the methodology
was involving students in the role of a "teacher." Students were tasked with developing
a brief lesson plan for an interactive class on a selected topic of art history for potential
students of vocational schools or art schools, and conducting a 10-minute master class
(micro-learning). This builds their communicative skills, their ability to structure
information, and their capacity to create their own didactic materials.

Survey results and their analysis. To verify the effectiveness of the implemented
methodology, a final survey was conducted at the end of the semester among 8 second-
year students majoring in "Vocational Education (Design)" who formed the focus
group. The assessment was conducted on a 10-point scale (where 1 — completely
disagree / skill not formed, 10 — completely agree / skill formed at a high level).

The questionnaire included questions aimed at students' self-assessment of four
key criteria:

1. Aesthetic taste: the ability to distinguish stylistic nuances and understand the
historical value of an artwork.

2. Composition and color: understanding how historical color schemes and
compositional solutions can be applied in modern design.

3. Practical application: the ability to use historical references (allusions,
stylizations) in their own design projects.

4. Pedagogical motivation: the level of interest in teaching art disciplines in the
future and the feeling of readiness to develop their own didactic materials.
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Table 1. Self-Assessment Results of Students after Completing the "History of Art" Course
using Innovative Methodology (Scale 1-10 points). Average scores: Aesthetic taste: 9.25;

Composition and color: 9.00; Practical application: 9.12; Pedagogical motivation: 8.87

Applican | Aesthetic Taste Understanding of Aklllty t? Use Motivation for
No. . . s History in R ..
t Alias Development Composition and Color . Teaching Activity
Projects
Applicant
1 10 9 10 8
o1
Applicant
2 02 9 10 8 9
Applicant
3 03 8 8 9 10
Applicant
4 10 9 9 8
04
Applicant
5 9 9 10 9
05
Applicant
6 9 10 8 8
06
Applicant
7 o7 10 8 9 9
Applicant
8 9 9 10 10
08
Average
9.25 9.00 9.13 8.87
Score

The analysis of the obtained data indicates the high effectiveness of the
experimental methodology. The highest indicators are observed in the criteria
"Development of aesthetic taste" (9.25 points) and "Ability to use history in projects"
(9.12 points). This confirms that the method of comparative analysis and project-based
learning helped students overcome the barrier between academic theory and live design
practice. The indicator of "Motivation for teaching activity" (8.87 points) is also quite
high, which indicates the success of integrating micro-learning and role-playing into
seminars: students felt not only as consumers of information but also as its potential
transmitters.

Conclusions. Studying the history of art in the second year of a bachelor's degree
is a critical stage in the professional development of a future teacher-designer. The
conducted research allows us to conclude that traditional reproductive teaching
methods have exhausted their potential in the context of contemporary visual culture.
The implementation of a complex innovative methodology, which includes
comparative visual analysis, the use of immersive technologies (VR tours, digital
archives), project-based learning, and elements of pedagogical modeling, has proven
its effectiveness. The results of the empirical study (average scores over 8.8 out of 10)
confirm that this approach transforms art history from a passive discipline into a
powerful tool for generating creative ideas and forming a didactic base. Students learn
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to see historical patterns in modern design solutions and, most importantly, acquire the
skills to transfer this knowledge to future pupils. We see the prospects for further
scientific research in the development of a specialized digital educational and
methodological complex on the history of art, adapted to the needs of inclusive design
education, as well as in the study of the impact of artificial intelligence (generative
models) on the processes of studying and reconstructing historical styles [5].
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CUCTEMATHUKA EJIEMEHTAPHUX YACTHUHOK

HaneeBa Katepuna
BuMTENb (hi3uKHU Ta acTpoHomii Il kaTeropii
XepcoHcbkuii 6araTonpodinpHuii Jirei Ne20, Ykpaina

EnemenTapHi yacTUHKHM B MPSAMOMY PO3YMIHHI IIbOTO CJIOBAa O3HAYa€ NEPBUHHI,
HEMOAUIbHI YaCTUHKM, 3 SKUX CKJIaJaerbcs Bcst marepis. Ilig enemeHTapHUMU
PO3yMIIOTh TaKi YaCTUHKU BHYTPIIIHIO CTPYKTYPY AKUX HA CY4YaCHOMY PiBHI pO3BUTKY
(G13UKM HE MOKHA YSBUTH SIK 00’ €THAHHS 1HIIIUX YaCTHHOK.

V BciX B3aeMOIIfX KOKHA TaKa YaCTUHKA «BEIE» ce0e SIK €auHE IIIE.
OCHOBHI e€JIeMEHTapH1 YaCTUHKHU
. Enexrpon (e%)
. IIpoToH (p)
. He#itpos (n)
. ®otoH (y = hv)
. I'paBiTon (G- He 3apeecTpOBaHMA, TIMOTETHIHUN )
. [Tionu (m-mMe30HM)
. MrooHu (- ME30HHM)
. Heitrpuno (v)

9. Kaonu (k-mMe30HM1)

10. T'imeponu (X)

11. Pe3onauncu (p)

12. Kgapkwu (u,d,s)

13. AHTHYaCTUHKHN

OcCKUIBbKYM €MHOT TEOP1i eIEMEHTAPHUX YACTUHOK MOKH 110 HE CTBOPEHO, TOMY 1
HEMAa€ CTPOrol CUCTEMATHUKH 1X.

3aJIe’KHO BiJl y4acTi B TUX UM IHIIUX BUaX B3a€MO/I1i BC1 €JIEMEHTAapH1 YaCTUHKH,
KpiM (pOTOHA, MOAISIOTHCS HA JIB1 OCHOBHI I'PYIHU: JIENTOHHU 1 aJ]POHHU.

JlenTOoHM — €1EKTPOHHU, TO3UTPOHU, MIOOHU, HEUTPIHO, AHTUHEUTPHUHO.

Anponu- Me30HH, OapioHU (HYKJIOHH ), TIIEPOHHU, PE30HAHCH.

3a xapakTepoM TMOBEIIHKM Y Tpolecax, sSKi 3yMOBJIEHI TUIbKH CHJIHHOIO
B3aEMO/II€I0, YACTUHKH MOAUSIIOTECS Ha OKPEMi MYJIbTHILICTH.

CucremaTkKy €JIeMEHTapHHX YAaCTHHOK 3a MYJbTHUILIETaMu po3podumu ['em-
ManH 1 Heemas.

3a 1i€I0 CHUCTEMAaTUKOI: HYKJIOHU OO0’ €IHYIOThCS y HYKJIOHHUN 1301yIUIET,
KBapKu- Y TPUILIET, 0apIOHU — OKTET, PE30HAHCH — JIEKYTLIET.

[3oMynbTHILIETH 300paXKatoTh 3a JOMOMOTOIO TaK 3BaHUX BAaroBHX JiarpaM.

3. dyHaaMeHTaIbHI B3aEMOIT

Pi3Hi mpomecu 3 eJeMEHTapHUMHM YacCTHHKAMH TOMITHO BIAPI3HAIOTHCS 3a
IHTEHCUBHICTIO 1X mepediry. BinmoBigHO 10 IILOTO B3a€MOIT €lIeMEHTaPHUX YaCTUHOK

01NNk~ W —
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MOAUIAIOTE HAa YOTHUPM THUOW (yHIAaMEHTAIBHUX B3aEMOJIN: TpaBiTalliiiHa,
€JIEKTpPOMAarHiTHa, cjladka 1 CHIbHa.

Tun B3aemomii [aTeHCHB - Paniyc XapaKTepHHi Mexanizm
HICTH Jac B3aEMOJIS
['pasirtaniiina 10738 o0 ? O6MiH rpaBiToHAMH
EnexkrpomarsitHa
CunbHa 1072 0 10720 O6min poronamu
Cnabka 10723
1 10715 10713 OOGMiH III00HAMU
10—18
10710 OOMiH IPOMIKHUMH
0azoHaMH

3akoHU 30€peKEeHHS Y MIKPOCBITI

Y 1964p. M. I'elr-Mans 1 Jx. L{Belr BBeIM MOHATTS PO OCOOJIMBI YaCTHHKH
KBapKu, 3 SKUX MOOyIyBaTH yci BiioMi aapoHu. KBapku CKpIIIsStOTBCS pa3oM
YaCTUHKAMH TIIFOOHAMHU.

Bci 3akoHm 30epexkeHHs, BIIAKpUTI Yy GI3UI  €JIEMEHTApHUX YaCTHHOK
NOAUIAIOTHCS HA YHIBEpCAJIbHI 1 HAOIMKEHI.

3rigHo 3 Teopemoro E.Hetep (1918p.) Ta ii y3aragpbHEeHHSIM 3aKOHU 30€pEKEHHS
3B’s13aH1 3 TPHUHIMIAMU 1HBApIaHTHOCTI, B SIKUX 3HAXOIATh CBOE B1IOOPa’KEHHS
cuMeTpii( BIACTHBOCTI MPOCTOPY — dYacy) abo BHYTPINIHBOI cuMeTpli ( 3araibHi
BJIACTMBOCTI B3a€MO/Iil1), Y IbOMY 1 MOJISTa€ Ba)KJIMBE 3HAUCHHSI 3aKOHIB 30€pE)KCHHS.

Cepen 3akoHIB 30€pEKEHHsI Y MIKPOCBITI CIIJ 3a3HAYUTH: 3aKOH 30€pe:KCHHS
€HEPrii, IMITYJIbCY, MOMEHTY IMITYJIbCY, €IEKTPUUHOTO 3apAy.

Jlo yHIBepcaJdbHUX TAaKOX BIIHOCATHCS 3aKOHU 30€pexeHHs OaplOHHOTO,
JIEITOHOTO €IEKTPOHHOTO, JIENTOHOOI'0 MIOOHHOTO 1 JIESNTOHHOTO TAOHHOTO 3aps/IiB.

Jlo HaOIMKEHUX 3aKOHIB 30€epeXEeHHs BIJHOCITHCS — 3aKOH 30epeKeHHS
130TOHIYHOTO CITiHY, Tinep3apsny, IMBHOCTI, MTapHOCTI, O4apyBaHHS.

T.JIli1Y. Sary 1956p. BUCIOBHIM TIIIOTE3Y, 110 3aKOH MAPHOCTI HE BUKOHYETHCS
npu ciadkiit B3aemoii. ExcriepumenTansHo 11e nigTBepauia y 1957p. 1. By.

Cnucoxk BUKOPUCTAHUX JIKepeJT
1. 3arampHa ¢izuka. Ontuka. Pi3uka aTomMa Ta aTOMHOrO sijpa. (aBTop Boikos
JI.O.) — KwuiB : HaBuaibHO-METOIUYHUN KaOIHET 3a04YHOI MEAaroriyHoi OCBITH. —
1971. — 19c.
2. byraiio O.1., l'opOynmosa JI.I'., CaBuenko B.1., KBanToBa ¢izuka (AumakTHIHMIMA
matepian). — Kuis.: Pagsucbka mkona. — 1988. — 87c.
3.  bymok I.®., ITiBens I'.®., Kypc dbizuku. 4.1l. — Kuis.: Buma mxona. — 1969. —
328c.
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Abstract. This research paper provides a detailed analytical study focused on the
preliminary detection of delamination within multilayer composite materials. The
investigation is centered on the development and rigorous verification of a highly
sensitive non-destructive testing framework capable of identifying subtle internal
defects that can lead to a critical reduction in the operational performance of structural
components. To achieve localized defect detection, the study employs a sophisticated
combination of modal analysis and the wavelet packet transform technique. This
integrated approach provides a more comprehensive and accurate representation of the
structural and physical state of the composite compared to traditional methods. A
thorough investigation into the modal parameters of multilayered composites featuring
internal delamination was carried out as a baseline. A core element of the scientific
work involved a detailed analysis of the dispersion characteristics of the energy
spectrum resulting from wavelet packet decomposition, which directly corresponds to
the dynamic response of the structure when subjected to external excitation. The
application of the finite element method was examined for the quantitative assessment
of defect influence on structural behavior. Statistical analysis of this relationship was
performed for various delamination sizes and mechanical damages, offering a reliable
foundation for verifying the overall sensitivity of the methodology. The results indicate
that delamination leads to detectable changes in energy dissipation behavior during
plate vibrations. It was observed that this change is significantly influenced by the
specific vibration mode under consideration. The study demonstrates that for relatively
small delaminations, the shifts in natural frequencies and mode shapes are too minor
to be detected in practical scenarios using standard modal analysis alone, confirming
the value of wavelet packet decomposition.

Key words: wavelet packet decomposition, laminated composites, delamination
detection, non-destructive testing, modal analysis, finite element method.

Introduction. Traditional methodologies for damage detection in composite
structures have historically relied on observing shifts in global dynamic properties.
These often include changes in natural frequencies, damping ratios, or mode shapes
obtained through experimental modal analysis. While these techniques can be effective
for identifying large or macroscopic defects that significantly alter the mass or stiffness
of the entire system, they frequently lack the necessary precision to identify small or
incipient delaminations. This fundamental limitation arises because small, localized
changes in stiffness typically have a negligible influence on the overall, low frequency
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dynamic characteristics of a large structure. Furthermore, environmental and
operational variations, such as fluctuations in temperature or moisture content, can
induce greater shifts in these global parameters than the damage itself. This often leads
to the occurrence of false positives or, in more dangerous scenarios, the complete
failure to detect existing damage. These shortcomings emphasize the necessity for
advanced signal processing techniques that can isolate and extract subtle, localized
features related to structural damage from complex vibration or acoustic signals.

The dynamic response of a structural component, when recorded as an
acceleration or strain signal, contains a wealth of information distributed across a
wide spectrum of frequencies and time scales. Damage, even in the form of a small
internal delamination, introduces local mechanical discontinuities that inevitably
affect the propagation and scattering of stress waves or vibrations within the medium.
This physical phenomenon manifests as distinct, high frequency components or
transient events within the measured dynamic signal. In many practical applications,
these indicators are masked by background noise or dominated by the low frequency
response of the structure. Extracting these subtle, damage sensitive features requires
specialized mathematical tools capable of providing time frequency localization.
Such tools must offer simultaneous resolution in both the time and frequency domains
to accurately capture the evolution of the signal over the duration of the vibration
event.

The wavelet transform has emerged as a powerful scientific solution to this
specific challenge, successfully overcoming the fixed time frequency resolution
limitations inherent in the classical Fourier transform. Conventional Fourier analysis
provides excellent frequency resolution but completely loses time information, making
it unsuitable for analyzing non-stationary signals or transient events caused by defects.
The standard discrete wavelet transform decomposes a signal into different frequency
bands using a single mother wavelet and a corresponding scaling function [1]. While
this approach is effective for many applications, it typically provides excellent
frequency resolution at low frequencies and relatively poor resolution at high
frequencies. For the specific task of damage detection in laminated composites, the
precise location of energy content across the entire spectrum is crucial. This is
particularly true for higher frequency ranges where damage related transients and high
frequency scattering effects often reside.

Building upon the conceptual foundation of the standard wavelet transform,
wavelet packet decomposition offers a superior and much more granular approach to
digital signal analysis. This method represents a significant extension of the discrete
wavelet transform where the detail coefficients, which contain the high frequency
information, are not only retained but are also subjected to further decomposition. This
process is applied recursively to both the approximation and the detail subspaces at
each successive level of the analysis, resulting in a full binary tree structure. This
comprehensive and non-redundant partitioning of the frequency axis provides a much
finer and more uniform resolution across the entire frequency range compared to
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standard wavelet transforms. Each terminal node in this tree, known as a wavelet
packet, corresponds to a specific sub band of the original signal frequency content.

The application of wavelet packet decomposition to the study of laminated
structures is considered particularly advantageous for several technical reasons. First,
it allows for the extremely precise localization of energy redistribution induced by
structural damage. When a delamination occurs, it acts as a local mechanical
discontinuity that alters the flow of energy during structural vibration. This physical
change often leads to a measurable shift in energy from one specific frequency band or
packet to others. This redistribution can be precisely tracked and quantified using the
energy spectrum derived from the wavelet packet decomposition [2]. The unique
energy signature of the damage, which might otherwise be obscured in the raw time
signal or a simple Fourier spectrum, becomes clearly defined within specific wavelet
packets. Second, the sensitivity of damage indices based on wavelet packets, which are
often derived from the relative energy content within selected nodes, has been shown
to be superior to methods based solely on natural frequencies. Third, the wavelet packet
framework is highly flexible, allowing researchers to select the optimal decomposition
level and the most appropriate mother wavelet for a specific material or defect type.
This adaptability ensures that the method can be tuned to account for specific
measurement noise characteristics and the unique physical properties of the composite
structure under investigation, providing a comprehensive toolkit for advanced
structural diagnostics.

Aim. The primary objective of this research is the comprehensive investigation
and practical implementation of an advanced diagnostic method designed for the
effective 1dentification of internal delamination within modern fiber reinforced
laminated structures. The proposed methodology utilizes a hybrid analytical approach
that integrates two distinct yet complementary technical frameworks. The first
component involves the numerical evaluation of structural modal parameters,
specifically natural vibration frequencies and their corresponding mode shapes. These
parameters, calculated through detailed finite element modeling, serve as fundamental
indicators of internal structural changes. To significantly improve detection sensitivity
and pinpoint the exact location of defects, the second component applies wavelet
packet decomposition to the dynamic vibration signals captured during structural
excitation. This mathematical technique enables the precise partitioning of complex
and non-stationary signals into specific frequency sub bands. By doing so, it isolates
energy characteristics that are directly associated with the local dynamic behavior of
the damaged region. This integrated analytical strategy allows for the precise
determination of both the location and the physical extent of delaminations even during
the initial stages of defect formation.

Results and Discussion. Numerical simulations conducted via wavelet packet
transforms indicate that the occurrence of delamination within a composite plate results
in localized interactive motion or internal impacts during vibration. These physical
phenomena lead to measurable variations in energy dissipation and absorption patterns
across the structure. Crucially, these changes are highly dependent on the specific
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vibration mode being excited. Consequently, the presence of delamination can be
effectively identified by monitoring the fluctuations in energy dissipation during
dynamic loading. The analysis clarifies that the modifications in structural parameters
induced by delamination are intrinsically tied to the modal characteristics of the
system. This suggests that the delaminated region exerts a specific influence on
particular vibration modes. A direct relationship was established between the defect
and mode dependent energy variations, which were quantified through the unit
normalization of local displacements within the damaged zone. It was mathematically
observed that an equivalent relationship exists between the energy content of the
wavelet transform and that of the original time domain signal. Numerical results
demonstrate that energy variations in the primary signal can be accurately represented
by the energy spectrum of the response signal after it has undergone wavelet packet
decomposition. Within this framework, the sum of the squares of the decomposed
signal components is utilized as the primary energy feature for each individual
frequency subspace.

Conclusions. This research focuses on the analysis of multilayered composite
plates containing internal delaminations using the wavelet packet decomposition
technique. By employing the finite element method, changes in physical properties
induced by such defects were studied through the evaluation of modal parameters,
including natural frequencies and mode shapes. The acceleration response signals
captured under random excitation were processed using wavelet packet decomposition
to extract variations in energy dissipation within the vibrating plate. The results show
that while delamination does influence natural frequencies and mode shapes, these
changes are typically too subtle to be accurately determined in practice for small scale
damage. It is confirmed that these physical property alterations are mode dependent
and originate from energy dissipation changes caused by internal impacts and
interactive motion in the delaminated area. The study concludes that delamination can
be effectively detected by measuring response signals to random excitation when the
energy spectrum from the wavelet packet decomposition is utilized as the primary
index for damage identification.
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3ACTOCYBAHHA METOAY CAATI IIPHU PO3B’AA3AHHI
BIMCHBKOBO-ITPUKJVIAJTHUX 3ATAY

binam Oxcana

KaH/IUJIAT EKOHOMIYHUX HAYK, JOIICHT
Bpyo.JeBcbkuii Irop

KaHIUJIAT TEXHIYHUX HAYK, JOLUEHT

I'pon3s Haradis

noKTop (pimocodii

Haropuuit Makcum

kadeapa GpyHIaMEHTATFHUX HAYK
HarionanpHa akagemis CyXOnyTHUX BIHCBK
imeni rerpMana [letpa Caraiinaunoro, Ykpaina

AHoTamig. VY crarTi npoaHali3oBaHO 3acTocyBaHHsS Meron CaaTi mpH
pO3B’si3aHHI  BIMCHKOBO-TIPUKJIAHUX 3a7a4 B YMOBax HEBHU3HAYCHOCTI Ta
OararokputepianbHOCTI. OOIpyHTOBAHO AOULIBHICTh BUKOPUCTAHHS I[LOTO METOAY
U TIATPUMKHA TPUMHSATTA yNPABIIHCHKUX PIIIeHb y BiMChbKOBIH cepi. PosrmsHyTo
TEOpPETHYHI OCHOBM METOJy, €Tanmu Horo peanmizalii Ta HaBEAEHO MPHUKIIAL
MPaKTUYHOT 0 3acTOoCcyBaHHs. Oco0MMBY yBary NpuAUICHO aHAJTI3y NIEpeBar 1 HEJI0MIKIB
METOJIY, a TAaK0 MOT0 POJI1 Y PO3BUTKY KPUTUYHOT'O MUCIIEHHS BIICHKOBUX (haxiBIIiB.

KurouoBi cioBa: meton Caarti, aHaii3 iepapxiil, HpUAHSTTS pillieHb, BIICHKOBO-
MPUKIIAIHI 337a4l, OaraTOKpUTEepiadbHUN aHaJl3, KpUTUYHE MUCIICHHS.

Beryn. ¥V cyuacHuii mepioa BIMCHKOBI omeparlii XapakTepU3YIOThCS BHCOKOKO
AMHAMIYHICTIO, CKJIQJHICTIO Ta HEBU3HAUEHICTIO. [IpUiHATTSA e(eKTUBHUX pIllICHb Y
TaKUX yYMOBax BUMara€ BUKOPHCTAHHS HAayKOBO OOIPYHTOBAaHUX METOJIB, 3JaTHUX
BpPaxOBYBAaTH 3HAYHY KUIBKICTh Pi3HOPiAHMX (akTopiB. TpaauiiiHi MiAXOAH [0
YVIpaBIiHHSA YacTO HE 3a0e3MedyroTh JIOCTaTHHOI OOIPYHTOBAHOCTI DINICHbL Yepes
CKJIaJIHICTh 00MOBOi 0OCTaHOBKM Ta OOMEXeHICcTh yacy. OaHUM 13 MEPCHEKTHBHUX
IHCTpYMEHTIB, SKUWA J03BOJiA€ (opMamizyBaTH TMpOLEC MPUUHATTS pIIICHb,
BPaXOBYIOUH K KiIbKIiCHI, TaK i IKiCHi KpuTepii € MeTox anami3y iepapxiit Caari. Horo
3aCTOCYBaHHA y BIMCBKOBIM c(epl Aa€ 3MOTy NIABUIIUTH €()EKTUBHICTh YIPABIIHHS
MIIPO3A1IAMH Ta 3HU3UTH PU3UKH TIOMUIIKOBHUX PIIICHb.

Meta Ta 3agadi gocaigxenHs. Mera JOCHIIKEHHS MOJSATae B OOTpyHTYBaHH1
MO>KJIMBOCTEN 3acTocyBaHHS MeToxy Caati sl po3B’si3aHHS BIMCHKOBO-IIPUKIATHUX
3a/1a4 Ta OIlIHII oro e(EeKTUBHOCTI B yMOBax 0araToKpuTepiaibHOTO BUOODY.

JIms  mocsATHEHHS IOCTaBJICHOI METH BH3HAYCHO TakKl 3a7adl JOCIIIKCHHS:
MpOAaHAN3yBaTH TEOPETHYHI OCHOBM METOJy aHali3y lepapxiil; JAOCHIIUTH
0COOJIMBOCT1 MOT0 3aCTOCYBaHHS y BIMCHKOBINA cepi; pO3rIsSHYTH €Tanu peanizaiii
METOJly HpHU PO3B’A3aHHI MPAKTHUYHUX 3a]a4; BU3HAYUTH IE€peBaru Ta HEIOJIKH
METO/Y; OI[IHUTU POJb METOJY Y PO3BUTKY KPUTHYHOI'O MHUCJIEHHS BIHCHKOBHUX
(axiBIIiB.
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Pe3yabTaTu nociigkenns i ix odorosopennsi. Meton ananizy iepapxiit Caari €
e(peKTUBHUM IHCTPYMEHTOM MIATPUMKUA NPUUHATTSA pillIeHb, SAKUH Oa3yeTbcs Ha
noOy10B1 i€papxigyHOi Mojienli MpoOJEeMU Ta MPOBEACHHI MOMApPHUX MOPIBHAHB Il
eneMmeHTiB. [Ipoliec 3actocyBaHHSI METONy MpU PO3B’SI3yBaHHI BIMCHKOBHMX 3ajJlayax
BKJIIOYA€E KiJIbKa OCHOBHHX €TariB: (popMyIroBaHHs 3a/1a4i; MoOyaoBa iepapxii (Mera,
KpUTEpii, albTEPHATHUBH); IOMApPHE TMOPIBHSIHHS KPUTEPIiB; PO3PaXyHOK BaroBUX
KOe(DILI€HTIB; OILIIHKAa aJlbTEPHATHB 32 KOXXHUM KPHUTEPIEM; CHUHTE3 pE3YJIbTaTIB;
BU3HAYCHHS TJ00aNbHOTO PEUTUHTY albTEPHATHB; TEpPEBIPKAa Yy3TOKEHOCTI
€KCIIEPTHUX OIIHOK, 110 3a0e3neuye HaAliHICTh OTpUMaHUX pe3yJibraTiB. Ha Hamry
AYMKY, BUKOPUCTaHHS IIbOT'O METOJH JT03BOJISIE BIHCHKOBUM CTPYKTYpyBaTH CKIIaIHI
CUTYyaIlli Ta BU3HAYATH ONTUMAaJIbHI BapiaHTH Jdiil.

VY xoai AOCHIPKEHHS] BCTAHOBIJIEHO, 110 MeTo CaaTi TOUIIbHO 3aCTOCOBYBATH
JUISL BUPIIICHHS TaKuX BIMCHKOBUX 3a/lady: BHUOIp ONTHUMAJIBHOTO MAapIIpyTy
MepecyBaHHs MiAPO3/IUIIB; BU3HAUCHHS MO3UIIM JJIs1 PO3MIIIEHHS TEXHIKH; OIlIHKa
e(eKTUBHOCTI BapiaHTiB OOMOBUX Jiii; pO3MOALT pecypciB Ta cuil. [IpakTHdHO miaxina
I0JI0 BUPOOKM aIbTEPHATUB MNPUUHATTS pIMIEHHS MJIS PO3MOAUTY 3YCHUIb MIX
3€HITHUMHU PAaKETHUMH BIMCbKaMH Ta TAKTUYHOIO aBlalli€lo Moke OyTH peani3oBaHHii
B KOMIUIEKCI 3ac001B aBTOMATH3AIlil 32 paXyHOK BIIPOBA/I>)KEHHSI METO/IIB Ta MO/IEJICH
CUCTEMH NIATPUMKHU NPUUHATTSA piieHHs [1, c.63].

Merton ananizy iepapxiit Caari Mae HU3KY CYTTEBHUX IEpeBar, siki 3yMOBJIOIOTh
Horo epekTUBHICTh y cdepl BINCHKOBOTO YIpPaBIIHHA Ta MPUUHATTS pimeHb. o
OCHOBHUX Ie€peBar BiIHOCSTH:

1. CTpyKTypH3aiio CKIaJHUX 3a7ad, 110 3HAYHO CIPOUIY€E i aHalli3 1 3HUXKYE
KOTHITUBHE HaBaHTAXKEHHSI Ha 0CO0Y, sIKa MPUHAMAE PILLICHHS.

2. MoxnuBICTh 1HTErpamii KUIbKICHUX 1 SIKICHUX KpUTepliB. Y BIHCHKOBIM
MpaKTULl HE BCl MapaMmeTpu MOXKYTb OyTH (popMaiizoBaHi YHMCENIbHO (HANpUKIA],
MOpaTbHO-TICUXOJIOTTYHUN CTaH miapo3aity abo piBeHb 3arpo3u). Meron Caari
JTIO3BOJISIE BPaXOBYBATH Taki (paKTOPHU Yepe3 eKCIEePTH1 OIIHKH.

3. 3abe3neueHHs1 BUCOKOIO PIBHSA THYYKOCTI Ta aJallTUBHOCTI, /)K€ Or0 MOKHA
3aCTOCOBYBaTH J0 ILIMPOKOIO CHEKTPY 3a/ay, 30KpeMa, CTPATEriyHe IJIaHyBaHHS
orepariii, TaKTHYHUNA BUO1p MO3ULINA a00 MapUIPYTIB.

4. IlepeBipKy y3rOIKEHOCTI CYJK€Hb, IO JO3BOJISIE BHSBHUTH JIOT14HI
CYTIEpEYHOCTI B OI[IHKaX €KCIIEePTIB, IO € KPUTUYHO BAXKIUBUM Y BINCHBKOBUX YMOBAX,
JIe TIOMIJIKH MOKYTh MaTH 3HAa4YH1 HACJIiIKH.

5. [linBuIIeHHST TIPO30POCTI MPUUHSATTS PIIICHb, AJKE YCl €Tanmd MPOBEICHHS
JTAHOTO METOAY € YITKO CTPYKTYPOBaHUMH 1 MOXKYTh OyTH OOIPYHTOBAHI, 1110 OCOOJIMBO
BaXJIMBO JJI KOJIEKTUBHOTO MPUHHSTTA PillIeHb y mTadax.

6. MOXJIHMBICTh TPYMOBOTO BUKOPHCTAHHS, KOJHM PIlICHHS NpPUAMAEThCS Ha
OCHOBI arperoBaHMX OLIHOK JEKIJIbKOX €KCIEPTIB, 10 3HUKYE PU3HK CyO’ €KTUBHOCTI
OKpeMoi 0coOM Ta MiJBHUIIYE 00’ €KTUBHICTH PE3yJIbTaTIB.

Pa3om i3 TuM, MeToa Mae 1 MeBH1 oOMeXeHHsA. 30Kpema, 3HaYHy poJib BiJIrpae
Ccy0’€KTUBHICTh €KCIEPTHUX OIIHOK, IO MOXE BIUJIMBATH Ha KIHIEBUW peE3yJIbTarT.
KpiM Toro, npu BesuKiil KUIBKOCTI KPUTEPIiB 3pOCTAE CKIAJAHICTh OOYUCIIEHb 1 Yac,
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HEOOXITHUN JUIsl aHalli3y, 10 OOMEXKY€E 3aCTOCYBAaHHS METOIY B YMOBax TOCTPOTO
nediuuty yacy. Kpim Toro, icHye pu3uK MaHINyJALIl pe3yJbTaTaMHi 4yepe3 CBIIOME
ab0 HEeCBiJIOME 3aBHINEHHS Bar MEBHUX KPUTEPIiB, M0 OCOOIMBO aKTyalbHO MpHU
IPYNOBOMY TPUHHATTI pillleHb, € MOXXYTh BHHUKATH KOH(JIKTH 1HTEpeciB. BapTto
3a3HAYMTH, 0 HEOOXITHO BPaxOBYBAaTH AOLLUIBHICTH MIATOTOBKM MEPCOHATY, aJkKe
e(EeKTUBHE 3aCTOCYBaHHS METOJy MOTpeOye 3HaHb MaTeMAaTUYHOrO armapaTry Ta
HaBUYOK CUCTEMHOT0 aHai3y.

Takum yuHOM, pe3yNbTaTH AOCTIDKEHHS MiATBEPIKYIOTh, 10 Metoa Caati €
epeKTUBHUM IHCTPYMEHTOM JUIsl BHpIIIEHHS OaraToKpuTepialbHUX 3aJad Yy
BIMCHKOBIH cepl Ta Ayxe BaKIUBUN AJI BIICBKOBOCTYKOOBIIIB, OCKIJIBKU: CIIPHSIE
(GOpMYyBaHHIO CHUCTEMHOTO MHUCJEHHS, aJDKE€ BYUTh pO3IJSAATH MpoOjeMy He
dbparMeHTapHO, a SIK IUIICHY CHUCTEMY 3 B3a€MOIIOB S3aHUMH €JIEMEHTaMH Ta
BpaxOBYBaTH TMPHUXOBaHI (akTopu; pO3BUBAE aHANITUYHI 3710HOCTI 4Yepes
HEOOXIHICTh TMOPIBHSAHHS ajlbTEPHATUB, BU3HAYEHHS TMPIOPUTETIB Ta OLIHKH
HACIAKIB, (OpMy€e 3JATHICTH O APTYMEHTOBAHOTO MPUUHATTS PIllleHb, SKE Mae
JOoT1YHE OOIPYHTYBaHHsA Ta 0a3yeTbcsi Ha CTPYKTYPOBAHMX OILIIHKAaX; CIpUSE
BUSBJICHHIO KOTHITUBHUX BUKPUBIICHB; PO3BUBAE PEPIIEKCUBHE MUCIICHHS; CTUMYJIIOE
KOJICKTUBHE KPUTUYHE MUCJICHHS; € MEAaroriyHuM 3aco0oM (OpMyBaHHS KYJIbTYPH
OOIPYHTOBAHOI'O MPUUHSATTS PILIEHb, L0 € KPUTUYHO BAXJIMBUM Yy BIMCHKOBIN
ISUTBHOCTI.

BucHoBKkH. Y pe3ynbTaTi IPOBEAECHOTO TOCIIHKEHHS BCTAHOBJICHO, 110 METO
anainizy iepapxiit Caari € gieBUM 3ac000M MIATPUMKH IPUAHATTS PIIIEHb Y BIHCHKOBO-
NIPHUKJIAHAX 33ja4ax. MIoro BUKOPHCTAHHS JO3BOJISE IMiJBHIIATH OOIPYHTOBAHICTh
BUOOpPY albTEpHATUB, BpPaxyBaTH HIMPOKHUM CHEKTp (PaKTOpIB Ta 3HUZUTH PHUUKU
MOMWJIKOBUX  piimeHb. Merog € o0co0iuBo  e(EeKTMBHUM Y  CHUTYyaIlisixX
OaraToKpuTepialbHOIO BHOOPY Ta HEBU3HAYEHOCTI, XapaKTEpPHUX JJISI Cy4acHUX
OoioBux yMoB. BomHoUac HOTo 3acToCyBaHHSA 0OMEXY€EThCS CyO €KTUBHICTIO OLIIHOK
1 YaCOBUMH BUTpPATAMH.

Cnucok BUKOPUCTAHUX JKepeJI
1. IlaBnenko M. A. , KaninoBcekuii I. O. AHaniz METOAIB Ta MOJECH NMPUUHSITTS
pillIeHb HA YMPaBIIHHSA YaCTUHAMH 3€HITHUX PAaKeTHHX BIMCHK Ta TAKTHUYHOI aBiarfii /
M. A. IlaBnenko, JI. O. KaninoBcbkuii // CuctemMu ynpaBiaiHHA, HaBIralii Ta 3B’ s3Ky.
—2021. — Bunyck 3(65). — C. 60-63.
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®OPMYBAHHS OCOBUCTICHOI ®I3MYHOI
KYJbTYPH YUHIB TIPO®LIBHOI IIKOJIN

IHanreaosa Harauis

JIOKTOP HayK 3 (pI3MYHOTO BUXOBAHHS 1 CLIOPTY, Mpodecop
KpaBuenko Tersina

KaHIUJAT NeJaroriyHuX HayK, JOIEHT

IO3koBenn Ipuna

A0KTOp (inocodii 3 Gpi3uyHOI KYIBTYPH 1 CIIOPTY, JOLIEHT
JIucenko MukoJia

3100yBay BUIIIOT OCBITH

Kadenpa teopii Ta metoguku pi3nyHOT0 BUXOBAHHS 1 CLIOPTY
VuiBepcurer ['puropist CkoBopou B [lepesicnasi, Ykpaina

Beryn. 3HmKeHHS piBHS PyXOBOi aKTMBHOCTI Y4YHIB Pi3HOI BIKOBOI KaTeropii,
BUKJIMKAHE HU3KOK OO0 €KTHMBHUX Ta CYyO €KTUBHUX TIPUYWH, III0 HEMUHYYE
MPU3BOJUTH /10 3HWKEHHS PIBHS (DI3UYHOTO 3/10pOB’s M (I3UYHOI MiATOTOBIEHOCTI,
K€ TIPOCIIJIKOBYEThCA MPOTATOM OCTAaHHBOTO JecATWITTA. KpiM Toro, micis
MOBHOMACIITAOHOTO  BTOPTHEHHS  KpaiHU-arpecopa Ha  TepeHH  YKpaiHd
CIIOCTEPITra€ThCS TEHIEHIIS 10 MOAAJIBIIOTO MOTIPIIEHHS MCUXO(I3UYHOTO CTaHy
migpocTtatouoro mokominHa [1, 7, 8]. Taka curyamis oOyMOBI€Ha HE TUIBKH
HEraTMBHUM BIUIMBOM HUW3KM UYMHHUKIB, MOB’S3aHUX 3 JII€I0 BINCHKOBOTO CTaHy B
VYkpaiHi, ajie 1 HeIOCKOHAIICTIO IIpoliecy (PI3MYHOr0 BUXOBAHHS B 3aKJIaJlax 3arajbHOi
CepellHbOi OCBITH. J{aneko He y BCIiX IIKOJIaX, HABITh Y THX, Kl MPAIIOIOTh y PEKUMI
o-J1aifH, i 9yac ypokiB Gpi3MIHOI KyJIbTYPH BUPIIIYIOTHCS 3aBaHHs, K1 CIIPSIMOBaHI
Ha (OpMYyBaHHS MOTHBAIll IIKOJSAPIB 10 PETYJSIPHUX 3aHATH (PISUMHUMHU BIIpaBaMH.
Kpim Toro, He 3Bakarouu Ha BCi CKJIQIHOIII OpraHi3allii OCBITHBOT'O ITPOIIECY B IIKOJIaX
y TeNnepilHiil yac, o0cAr Ta IHTEHCUBHICTh HaBYaJIbHOTO HABAHTAXKEHHS, 0COOJIMBO B
YYHIB CTApUIOTO INKUIBHOTO BIKY 3aJIUIIAETHCS Iy’)KE€ BHCOKOI, IO € OIHUM 3
rOJIOBHUX YMHHHMKIB TIIOJIMHAMIT JAHOTO KOHTUHTEHTY. OJIHUM 13 3aC001B BUPIIICHHS
i€l mpoOsieMu MoXxe OyTH ONTUMaJbHa OpraHi3allisi pyX0oBoi AISJIbHOCTI IIKOJISPIB ITiJT
gac J03BULIA [5, 7].

Yepe3 HagMIpHUI Ta BUIBHUWA JOCTYN A0 TaJKETIB Ta KOMII IOTEPHUX IFOp
HIKOJISIP1 BCe O1IbIIIE Yacy MpOBOAATh yaoMa. Sk ctBepxye M.M. Cainuyk, neperisij
Tejenepenay, irpd 4u poOOTa 3a KOMIT IOTEPOM BHUTICHSIOTh MPHUPOIHI JTOKOMOIIIT
YYHIB CTapIIUX KJIaciB, a (pi3MYHA KyJIbTypa sIK IHCTPYMEHT (hOpPMYBaHHS TUIECHOCTI
HUMU MPAKTUYHO HE cipuiiMaeThes [8, 9]. Y3aranbHeHHS JaHUX JOCIIHKEHb OCTaHHIX
POKIB CBIAYUTH MPO T€, IO B OUIBIIOCTI HIKOJIAPIB Pi3HI popmu 3aHATH (iI3UUHUMH
BIIpaBaMH OOMEKYIOTbCS 35 XBIIIMHAMHM Ha 100y, a piBEHb IXHHOI PYXOBOi aKTUBHOCTI
ctaHoBUTH Bcboro 30 % Big HopMmu [6]. Jlo Toro x, HEOOXIHO 3a3HAYUTU WO B
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CTapIIMX Kjacax OUTbIIa YaCTMHA YYHIB HE BIIUyBa€ MOTPEOU B 3aHATTIX (PI3UUHUMU
BIIPABAMH, 1110 BEJIE /10 HEPETYJISIPHOTO BIABIAYBAHHS 3aHATH 13 (PI3MYHOI KYJIBTYPH 1,
K pe3yJbTaT, 3HMKEHHS MOTHUBAIii 70 (I3UYHOTrO BIOCKOHAJICHHS [6]. AHai3
JITepaTypHUX JKEpesl, MPUCBIUYCHUX IMpoosieMi onTtumizallli (pi3UYHOro BUXOBAHHS
YYHIB CTApIIOTO MIKITEHOTO Ble, JlaB MOXKJTUBICTB 3’ SICYBAaTH, 1110 Pa30M 3 MMHUTAHHSIMHU
dbopMyBaHHS PYXOBUX yMIHb 1 HABUYOK Y4YHIB, MOIIYKY HUISXIB I[OJO ITiIBUIICHHS
piBHSL TXHBOI PyXOBOi aKTUBHOCTI, (hI3MUHOI MIATOTOBIEHOCTI BAXKJIMBOIO TaKOXK €
npoOaema GopMyBaHHS HIHHICHUX OPIEHTAIM CTapIIMX MIUTITKIB ¥ cdepi hizudHOol
KyJbTYpH 1 criopty [2, 3, 4].

Mera pgociaikeHHsI — BHM3HAUUTH OCOOJHMBOCTI (OPMYBAaHHS IIHHICHHX
opieHTaIi y chepi Gi3uuHoi KyJabTypH 1 cnopty yuHiB 10-11 kiacis.

O0’exT HoCaiTKEeHHS] — LIHHICHI OpieHTalll y cepi (PI3UYHOI KyJIbTypH yUHIB
10-11 knacis.

IIpeamer pocaimkenns: — GopMyBaHHS LIHHICHUX OpI€HTaIN y cdepi Gpi3uyHol
KyJabTypu yuHiB 10-11 kracis.

JIns JOCSATHEHHS METH MaricTepchbkoi poOOTH Oy BUKOPHUCTAaHI HACTYIHI
MeTOAU JA0C/IiIKEeHHA:

®TCOPETUYHUHN aHaI3 JTITEPaTyPHUX JHKEPET;

®COITI0JIOTTIYHI METOJIU JOCIIKCHHS (aHKETYBaHHS);

eTiearoriydi METOIU JOCHIKEHHSI (TIe1aroriyie CroCcTepeKeHHs, IeAaroriuHum
€KCIIEPUMEHT);

®METOI MAaTEeMAaTUYHOI CTATUCTHUKH.

Buxkiaan ocHoBHOro marepiany. AHani3 AaHUX JIITEpaTypud JO3BOJIUB Ham
JETATBHO PO3TIISTHYTH IPIOPUTETHI OCOOUCTICHI IIHHOCTI Ta IIHHICHI Opi€HTAaIll{ yUHIB
10-11 knaciB. Y HaykoBIH JliTepaTypl 3a3HAYEHO, IO 3MICT, OpraHizailisi i MeTouKa
MIPOBEICHHS YPOKIB (DI3UYHOI KYJIBTYPH, a TAKOK BIUTUB OCOOMCTOCTI BUNUTEJS Bilirpae
BOXJIMBY POJIb Y (JOpMYBaHHI IIIHHICHUX OPIEHTAIlIN CTApIIOKJIACHUKA 1100 BIACHOI
TIIECHOCTI. BHKIIOYHE 3HAYEHHS Y BUXOBAaHHI IMPAarHeHHs Y4YHIB LOrO BIKY [0
CUCTEMAaTUYHUX 3aHATh (I3MUHUMU BIOpaBaMU Ma€ 3alyyeHHS iX 10 pPyXOBOi
aKTUBHOCTI y TI03aypPOYHHMII Yac.

B mpomeci poOoTH 13 CTapiIOKIaCHUKAMHM BEIMKY YBary CIliJl HpPUILTATH
ypaxyBaHHIO JOMIHYIOUMX MOTHUBIB Ta IHTEpECIB JO TNEBHUX BHUJIIB PYXOBOIi
aKTUBHOCTI. BogHOUAaC, BAXKIIMBUMH acreKTaMu €(eKTUBHOTO (PI3UYHOTO BHXOBAaHHS
CTapIIOKJIACHUKIB 3aJIMIIAIOTHCS: BIJIMOBIIHE MaTepiaibHO-TEXHIYHE MW KaJpoBe
3a0e3Me4eHHs; Oprafizanis Ta MpoBEACHHS M03aypOYHOi (i3KYJIBTYPHO-030POBUOL
Ta CIIOPTUBHO-MACOBOI pOOOTH; CITIBIpalls 3 0aTbKaMu Ta 3aJTy4eHHsI iX 10 3MarajbHO1
JUSTTBHOCTI CTapIIOKJIACHUKIB Y IKOCT1 BOOJIIBaJIbHUKIB.

OxkpiM 3araJibHUX MPUHIOUIIB (I3UYHOTO BUXOBAHHSA, fKI CIPSMOBaHI Ha
3a0e3neueHHs  €(pEeKTHUBHOCTI  mpoiecy  (i3UYHOrO  BHXOBaHHS, HEOOXIJTHO
BpPaxOBYBAaTH HEOOXIAHICTh peani3alli MPUHLMIIB: MPIOPUTETY MOTPEO, MOTHUBIB i
IHTEpECIB  y4YHIB, YCEOIYHOTO PO3BUTKY 1I1X OCOOMCTOCTI; JOOPOBUIHHOCTI,
JIEMOKPATUYHOCTI Ta CHIBIIpalli.
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®di3uyHa KyJIbTypa € OJHUM 13 OCHOBHUX (DaKTOpiB, IO BIJIMBAIOTH Ha
(dbopMyBaHHS Ta CTaH 3/I0POB'Sl OCOOUCTOCTI. Y TemepilliHid Yac peryyspHI 3aHSTTS
GI3MYHOI0 KyJNBTYPOIO TMpPHUTAMAaHHI HE3HAYHIA YacTHHI cycmiuibcTBa. HeoOxigHO
3a3HAYUTH, M0 MJis JIOJeH, SKI MamTh BUCOKHMHA pIBEHb PYXOBOi AKTHBHOCTI
XapaKTepHUMH € He TUIbKH BUCOKI TOKA3HUKH 37]0POB's, ajie i MO3UTUBHE CTaBJICHHS
710 IIIHHOCTEHN 3/I0POB’S Ta XKUTTS y LILJIOMY.

Pesynbratn Hammx AochipKeHb cBiadarh, mo B 10 kiaci crocrepiraerbes
OUTBIINI BIJICOTOK YYHIB, SIKUM MO00AETHCS Mporpama 3 (i3MYHOT0 BUXOBAHHIO, 32
SIKOIO0 BOHM 3aiiMaroThes — 75 %, B 11 kaci ue Tpiniku Ouibliie nojaoBuHu — 60 %, ane
HE BCI y4HI 33JI0BOJICHI ITporpamoro 3 ¢Gi3H9IHOT0 BUXOBaHHS, a came 25 % yuniB 10
kiacy, 48% yuniB 11 kiacy. IlepeBaxkny Ounbiicte — 80 % He 3aA0BOJBHSE TE, 10
MaJIO Cy4aCHUX BUJIIB PyXOBOI aKTUBHOCTI, 1110 MOKe OyTH pe3yJIbTaTOM HEJOCTaTHHOI
npodeciitHOT MIATOTOBIEHOCTI BUMTENS (PI3UYHOI KyJIbTypu ab0 X BIACYTHICTIO Y
HbOT0 OakaHHs 10 (OPMYBaHHS OCOOMCTICHOT (PI3UYHOT KyIbTYpPH YUHIB.

Bbyno 3’scoBano, mo B yuHiB 11 kmaciB HaWBaroMmimmM#e MPUIUHAMHA
HE3aJIOBOJICHHSI MpOrpamoro 3 (PI3MYHOr0 BHUXOBAHHS €: Maja KUIbKICTh Cy4YacHUX
BU/IIB pyXOBO1 aKTUBHOCTI, HelliKaBi BpaBu — 37,5 %; HeagekBaTHe (Benuke) Ppi3udHe
HaBaHTaxeHHS — 25 %.

['onoBHOIO MeTO ypoKy (i3uyHOi KyiabTypu YyuHi 10 kjacy BBaXKarTh
(dbopMyBaHHS 1HTEpECY 10 3MICTYy PyXOBOi aKTMBHOCTI Ha IHX 3aHATTIX — 35 %, a
Takok 30 % — miABUILEHHS PIBHS OCOOMCTOI PyXOBOI akTUBHOCTI. YuHi 11 kiacy
MPOBIAHUMH IIJIIMA BIMIYarOTh: I[IKaBO Ha 3aHATTIX — 55 %; MIIBUIIUTH CBOIO
PYXOBY aKTUBHICTb — 50%; OTpuUMaTH pO3pSAIKY MICIsI PO3yMOBOTO HaBAHTAKEHHS —
45 %.

VYuni 11 kiacy, B cepeilHbOMY, Kpallle OLIHIOIOTH CBOE (Di3uyHEe 370pOB’S — 7
OaiiB, a yuHi 10 kiacy — 6,15 0aniB, K0J€H PECIIOHJIEHT HE OL[IHUB CBOE 3/I0POB’S Y
10 GamiB. OmiHio0uM (Pi3UYHY MiATOTOBIEHICT, Y4HI 11 Kilacy MaroTh BUIIKN Oan —
7,75; pesyaprar 10 kacy € HIOKUUM Maiixke Ha 6an — 6,8.

BucnoBkn. Hamu OyB mnpoBeneHUN TNOPIBHSUIBHMM —aHaji3 pe3yJibTaTiB
OnuTYyBaHHS IOHaKkiB 1 miBdatr 10-11 kmaciB 3 MeTOI BUSBICHHS T'€HJICPHUX
BIIMIHHOCTEH y BHUOOpI I[IHHICHUX OpIl€HTalld. AHaNi3 TEPMIHAIBHUX LIHHICHUX
opieHTaIlil foHaKiB 1 miB4aT 10 KjgaciB MarOTh BIJIMIHHOCTI, IOHAKH OOMPAIOTh TaKi
miHHocTi: «CamMocTiiHicThy, «CBoOoma», «Xopomr 1 BipHiI Jpy3i», «lli3HaHHY,
«PiBHicTHY. [liBUuaTa A0 NIOUPYIOYMX [OAAIOTh I[IHHICTH «BHeBHEHICTH y cOOD».
[Ipunyckaemo, 110 Ha TaHOMY €Talll KHUTTS JiBYaTaM HE BHCTaua€e BIIEBHEHOCTI B CO01
JUTsL peaini3alii CBOiX IUIaHiB a0o JUIsi caMOCTBEP/KEHHS B KOJEKTHBI. 3 OrJsiay Ha
pe3yibTaTH TEPMIHATBHUX I[IHHOCTEH IOHAKIB 1 AiBYaT 11 Kjacy, y IoHaKiB BUpaXeH1
I[IHHOCT1, SIKI CHPUATHUMYTh TMOJaibIioMy BuUOOpY mpodecii: «CaMOCTIHHICTBHY,
«BneBHeHicTh y co0i», «MatepiaiabHa 3a0e3MedeHICThy, «3amoBojeHHs», «llikaBa
poboTta». Y miBuar TeX MPUCYTHI ACSAKI 3 IUX I[IHHOCTEH, ajie JOA€ThCs «310POB'SH
Ta «Xopouii 1 BipHI Jpy31». JJOMIHYIOUMMHU 1HCTPYMEHTATBHUMHU LIHHOCTSIMU FOHAKIB
10 xmacy e: «BuxoBanicte», «KurrepamicHicTby, «CMUIHBICTBY, «TeprnumicTby,
«TBepaa Bousisi», AiBuara ngoaaroTh HIHHOCTI «UyiHicTe» Ta «lllupora mormsmiBy.
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Onaku 11 kmacy BUIUISIOTH Takl 1HCTPYMEHTANbHI LIHHOCTI: «Bucoki 3amutny,
«EdexTuBHICTh y cripaBax», «CTapaHHIicTh», «OcBiueHICThY, « TepnuMicTby. JliBuara
BIJIIAIOTh TepeBary y BUOOpI TakuM IiHHOCTAM: «Bucoki 3amutuy, «UyHHICTBHY,
«BuxoBanicte», «CrapanHicTh», «lllupora mnormsaiBy. Otxke, Oynau BHSBICHI
TeHJIEPH]I BIAMIHHOCTI y BHOOpI 1HCTPYMEHTAJIbHUX W TEPMIHAJBHUX LIHHOCTEH
0COOMCTOCTI FOHAKIB 1 J1BYAT.

CnMcoK BUKOPUCTAHMX JKepet
1. AmnapeeBa O, CanoBcekuii A. CucteMa IIHHICHUX OpIEHTAIl SIK OCHOBa
dbopMyBaHHS peKpeariiiHoi KyJbTypu CTyIeHTIB. Teopia 1 meroauka (Pi3HYHOro
BUXOBaHHs Ta criopty. 2017. Ne2. C. 51-59.
2. Amnpgpeea O., Kencuupka [. JIiMiTyr04ul Ta CTUMYJIIOIOY1 YAHHUKA (OPMYBaHHS
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EQPEKTUBHICTD PI3BHOI'O OBCATY INIAXOIIB Y
PO3BUTKY CUJIOBUX SIKOCTEMN

€BTymenko €sren I'puroposuyu

KaHAUAAT NeJaroriyHux HaykK, JOIEHT

Kadenpa dizuunoro BuxoBanHs

CyMcChbKH HaIlIOHAJILHUM arpapHuid YHIBEpCUTET, Y KpaiHa

[TutanHs eheKTUBHOCTI BUKOPUCTAHHS OJHOTO UM KUIBKOX IMIJIXOAIB y CHIIOBUX
TPEHYBAHHAX JUIS OMTHMI3aIlil PO3BUTKY CHIJIOBHX SIKOCTEH € HANpsSMKOM CY4YacHUX
HayKOBHUX JUCKYCii. UHMCIIEHH] IOCTIIKEHHS CBIiUYaTh IPO ICHYBaHHS CIIEHU(IUYHOT
M’S130BOT aJamnTallii 1 3aJ1eXXHOCTI «J103a—BiAMOBIIbY, XapaKTEPHUX JIJIs1 aTJETIB PI3HOI
MiAroTOBIEHOCTI. PiBeHb TpPEHOBAHOCTI BIUIMBAE SK Ha HEOOXigHUN oO0cCsAT
HABAHTAXKEHHS, TaK 1 HA MOTCHI[INHUN pe3ynbTaT. 30Kpema, JJis 0Ci0, sIKi MParHyTh
JOCSITA PO3BUTKY CHJIM TOHAJ PIBEHb, HEOOXIJHUM JUIsl 3arajJbHOrO 310pOB’S,
TPEHYBaHHS TIOBHHHI  CYNPOBO/DKYBAaTUCS  IMIJIBUIICHHSIM OOCATY  CHJIOBHX
HaBaHTaXXEHb [1].

CunoBi TpeHyBaHHS CHPHUSIIOTH MIJBUIICHHIO MIIHOCTI OIOPHO-PYXOBOTO
amapaty, cuiii 1 rineptpodii M’s30B0i MacH, MOKPAIIEHHIO KICTKOBO1 IIIJIBHOCTI Ta
TOBIIUHU CIIOJIYYHOI TKaHWHHU. Po3po0OKka mporpamMu CUIIOBOTO TPEHYBaHHS MOTpeOye
HAJIS)KHOTO YIPaBJIIHHS HU3KOKO CKJIQJHHKIB, 30KpEMa YaCTOTO0, IHTEHCUBHICTIO Ta
o0carom HaBaHTaxkeHHA. Jlns 3aranbHoi (izuuyHoi miaroroBku ACSM (American
College of Sports Medicine) pekoMeHy€e BUKOHAHHS OJTHOTO miaxoay 3 8—10 Brpas B
OJIHOMY TpEHYBaHHi, III0 OXOIUIIOIOTh YC1 OCHOBHI M’SI30BI TpymH. 3 METOHO
CIIOPTUBHUX JOCSITHEHh PEKOMEHIOBAHO BUKOPUCTOBYBATH KIJIbKA ITiIXOIIB.

3HayHa KUIBKICTh JOCHIIPKEHb JIEMOHCTPYE OUIBIINI TPHUPICT CUIH TIPH
BUKOPHCTaHHI KUTBKOX MIJIXOAIB Y MeXaX OJIHIET BIIpaBU. ¥ MeTaaHalli31 1010 BILTUBY
KUTBKOCTI TiaxoxAiB Ha pesynbrar (Krieger, 2010), Oymo mokazaHo, mo GaraTormiaxiaHi
TPEHYBaHHS CHPUAIOTH MPUOIU3HO 46% 61JIBHIOMy MPUPOCTY CUJTH SIK Y TPEHOBAHMUX,
TaK 1 B HETPEHOBAHUX 0ci0. 3MiHU pO3MIpiB M SI31B 3a3BUYAN € MEHIII BUPAKCHUMH Ta
BiZIOYBaIOThCS TMOBUIBHIIIE, HIXK PO3BUTOK CHJIM. Ta BCE X Yy pe3ysbTarax IbOro
MeTaaHamizy 1 rineprpodiss M’s3iB mokaszye 30utbiieHHs Ha 40% y TOpIBHSHHI 3
OJTHOITIIXOJTOBUMH HaBaHTKEHHSIMHU. Y HETPEHOBAHHX OCI0 MOYATKOBHM 1CTOTHUMN
MPUPICT CUIM 3YMOBICHUH SIK TinepTpodi€ero, Tak 1 HEHPOHHUMH aJamnTallisiMH.
OnTuManbHOIO KUIBKICTIO BHUSIBIJIOCS BUKOHAHHS 4-0 MIAXOMIB Yy BMpaBi, OCKUIBKU
e eKT NPUPOCTY MOKA3HUKIB IMTOYMHAB CTA0UTI3yBaTHCS MPUOIU3HO Ha IIbOMY PiBHI [2].

3 MeTor0 MOpIBHSHHS €(EKTUBHOCTI OJHOrO0 Ta OUIBIIOI KUIBKOCTI MiJIXO/IiB
CHJIOBOTO TpeHYBaHHs 0yi10 nipoBeieHo excriepuMenT (Rhea Ta in., 2002) 3a yyactio 16
YOJIOBIKIB BIKOM 21-23 poku, 110 € aTieraMu-aMaTopaMHu y CHUJIOBOMY TpPEHYBaHHI.
VY4acHUKIB pO3MOALIMIINA BUTIAIKOBUM YMHOM Ha JIB1 TPYITH, SIKI TPEHYBAJIUCA 3 pa3u Ha
THXJIEHb mpoTsiroM 12 txHiB. [lepina rpyna BukonyBana 1 miaxig, apyra - 3 miaxoau
B OKpeMiit BripaBi. Makcumywm oniHoTo ioBroperHs (111M) BuzHauamm y Kumi Jexadn
Ta >KUM1 HOTaMH JI0 TOYATKy EKCIIEPUMEHTY, Y CEepelIMHI Ta IicIs HOro 3aBepIleHHSI.
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[HTeHCHBHICTH TpeHyBaHHS OyJia OJHAKOBOIO JUIst 000X TpyIl. Pe3ynbraTu 10oCIiKeHHS
CBIAYaTh, 110 K OAHOPA30Bl, TaK 1 OaraTopa3oBl MiAXOAU Yy CHIOBOMY TPEHYBaHHI
3MaTHI 3a0e3reuyBaTh 3HAYHE 3POCTAHHS M S30BOi CHUJIM, MPOTE iX e(EeKTHBHICTH
CYTTE€BO BIAPI3HAETHCA. BUKOHAHHS TpPbOX TMIAXOJIB IPOJEMOHCTPYBAJIO OUIBIII
IPUPOCTH CUJIM MOPIBHSHO 3 OJHUM MAXOJ0M, OCOOJIMBO y BIPaBi KUM HOTaMH, 1€
npupicT cTaHOoBUB 56% mpoTH 26%. Y KuMi Jiexadn TaKoXkK CIIocTepiraiacs rnepepara
6aratopazoBux niaxoaiB (33% npotu 20%). OCKUTLKH BCi 1HII 3MIHHI B JOCTIPKCHH1
OynM OTHAKOBMMH, OTPUMaH1 TOKa3HUKH IMIATBEPIKYIOTh CYTTEBY TIepeBary OUTBIIIOro
o0cAry HaBaHTaXEHHs1, 0COOJIMBO JJIsl HUYKHBOT YaCTUHU Tiia [3].

301IbIIEHHS CHJIOBHX SIKOCTEH MOXE MOKpallyBaTH cnopTHBHi pe3yabpTaTh y
PI3HMX BHJIaX CHOPTY, 3HWKYBAaTH PU3UK TpaBM, OyTH TMOB’SI3aHUM 13 TO3UTHBHUMHU
MOKa3HUKAMHU (1)131/Iquro 1 TICUXIYHOTO 3/10pOB’s. 3aBISIKM CBOiM €(PEKTHBHOCTI Y
PO3BUTKY 3arajbHOi M’S30BOI CHJIM, TayepiidTepchki 0araTocyriio0oBi BIpaBU
(mpuciiaHHs, ®UM JIeKayH, CTAaHOBA TATra) IIMPOKO BUKOPUCTOBYIOTHCA K (Pi3UUYHO-
aKTUBHUMHU JIFOJbMU, TaK 1 CHOPTCMEHAMH.

[Tutanusa epeKTUBHOCTI MIHIMAJILHUX TPEHYBaJIbHUX HaBaHTaXXEHb, HEOOX1THUX
quist migsuineHHs 11IM y TpeHoBaHux mayepiidrepiB Oyio po3risiHyTO y MeTaaHaui31
HaykoBUsMH 3 BemukoOputanii (Androulakis-Korakakis ta 1n., 2020). ABropu
ompaifroBain 2368 crarteil, HAOMMKEHUX 10 HAMPSIMKY JOCHIJIKEHHS, 3 SKUX OYJIO
o0paHo JeKIbKa, SIKI MOTJIM OyTH BKJIIOUYEHI JI0 OTJISTY.

Jlist OUTbII TOYHOTO BHU3HAYEHHS €(EKTHUBHUX CHIIOBUX HABAHTAXKEHb B i
po6OTI 00CSTU OIIHIOBAIMCS SIK y MeXaX OJHOIO TPEHYBaHHS, TaK 1 3a THXKICHb.
Meraanaii3 nokasas, 1110 OUIBIITUN THXKHEBUH 00csT (Outbiie 10 miaxo/iB) ONTUMIZYE
npupict cunu. [Ipore HaBITH Npu HaitMeHIIOMY 00cs31 (10 5 MiIXO/IIB HA TUXKIEHB)
CIIOCTEpIraIkCs 3HAUYHI MPUPOCTH CHIIM, a PI3HUISL 3 BUCOKMMHU oOcsiramu Oyiia
HE3Ha4yHOI0. B paMkax oJHOro TpeHyBaHHS MiHIMaJIbHUM €()EKTUBHUM J03YBaHHSIM
BUSIBJICHO BHUKOHAHHS OJHOTO MiAXoay mo 6—12 moBTOpeHb i3 HaBaHTAKEHHSIM
npu6bauzHo 70-85% 11IM 2-3 pa3u Ha THKACHb 13 BUCOKOIO 1HTEHCUBHICTIO 3yCHUILIS
10 BiAMOBH. [IpoTsirom 8—12 THXKHIB Takuid piBEHb HABAHTAKEHHS MOKE 3a0€31E€UUTH
3HAYHUN, X04Ya ¥ HE MAaKCUMAJLHUH, MPUPICT CUIIN Y IPUCITAHHSIX 1 )KUMI JIEKaAUU Yy
TPEHOBAHUX YOJIOBIKIB [4].

PexomeHnarii moa0 OoNTUMaabHOI KIIBKOCTI HMIOTHKHEBHMX IIiAXOJIB Ha OJIHY
CWJIOBY BIPAaBY, HEOOX1THUX JIJISl JJOCSATHEHHS 0a)KaHOTO PO3BUTKY CHUJIOBHUX SIKOCTEH,
3aJUIIAIOTHCS AUCKYCIMHUM MHUTAHHSAM CEepe/l HAYKOBIIIB 1 TPEHEPIB 3 CUIIOBHX BHIIB
cropty. ICHYIOTh NPUXUIBHUKA METOJUK 3 MajluM O0OCSITOM, $IKI BBaXKAIOTh IX
Halle(PEeKTUBHIIIMMU JIsI PO3BUTKY CHJIM, a TaKOX Ti, XTO AKTUBHO BIJACTOIOE
TPEHYBaHHS 3 BEJIMKUM OOCSATOM SK HaWKpamuil crmoci® MigBHUINEHHS CHIIOBHUX
noka3HukiB. CyyacHi HAyKOBI JiaHl HE Aal0Th OJIHO3HAYHOI BIAMOBI1 Ha 1€ MUTAHHS,
a ONMTHUMAaJbHA 3aJIEKHICTh MK KIJIBKICTIO MIAXO/IIB 1 MIPUPOCTOM CHUIIH JOCI YITKO HE
BHU3HAYCHA.

VY me oqnomy Metaananizi (Ralston ta in., 2017) Oyno qociiIkeHO TOTEHIIAHMIMA
BIUTMB HU3BKOTO (MeHIe 5), cepennboro (5-9) ta Bucokoro (6inbiie 10) THKHEBOTO
o0cAry miaxo/iB Ha pO3BUTOK M’sI30BO1 CMJIM B OKPEMHUX BIIpaBax Ta MPOAHAII30BaHO
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BIJIMIHHOCTI Y IPUPOCTI CHJIU MPY BUKOHAHH1 0araTocyriio00BHX 1 13071b0BaHUX BIPAB.
ABTOpH JIMIUIA BUCHOBKY, 110 BUKOPUCTAHHS CEPEIHBOIO O0CSTY MIAXO/IB MOXHA
PEKOMEHTyBaTH JIJIsl TOYATKIBIIB 1 CHOPTCMEHIB CEPEHHOTO PIBHSA MiATOTOBICHOCTI,
J0JIeH 3 00MEKEHUM YacoM JJIsl TpeHYBaHb. J1J1st O1TbII JOCBITUEHUX 0C10 HasBHI JaH1
TaKOXX BKa3yIOTh Ha TMepeBary BUCOKOTO THXKHEBOTO 00CATY Miaxo/iB. Bukopucranus
HU3BKOTO THXHEBOTO o00csary 3abesneuye HaWMEHIIUA MNpUpICT cuid. Takox
TPEHYBaHHS 3 HHU3bKMM OOCATOM MIAXOAIB € MEHII €(QEeKTUBHUM fK ¥y
0ararocyrio00BHUX, TaK 1 B 130Jb0BaHUX BIPaBaxX y MOPIBHSIHHI 3 CEPEAHIM 1 BUCOKUM
obcsrom [5].

Otxe, Xoua JesKl JTOCHIDKEHHS CBiAYaTh, MO0 BUKOHAHHS OJHOTO ITiIXOIY
BIIPABU MOXKE 3a0e3ledyBaTH MOAIOH1 ajanTarlii MOpiBHAHO 3 KUIbKOMA IMiIXOJaMH,
OUIBIIMI MacUB HAyKOBUX JaHUX BKa3ye Ha Te, IO caMe 0aratomiaxiHi TPeHyBaHHS
CHPUSIOTH OLIBIIIOMY PO3BUTKY M A30BOi rimeprpodii Ta cuiu. BomHouac ciia
BpaxOBYBaTH PIBEHb MIJATOTOBJICHOCTI aTjeTa. 30Kpema, JJisi MEHII MiArOTOBICHUX
oci0 MeHII 00CSITU CHJIOBOTO TpeHyBaHHS (2—3 MiAXOAu Ha BIPaBY) MOXKYTh OyTH
JNOCTATHIMM JIJISl MIJABUIICHHS CUJIM, TOZ1 SIK AOOpEe TPEHOBAaHUM CIOPTCMEHAM ISt
JOCSITHEHHSI aHAJIOTIYHOTO TIporpecy HeoOximHi Outbmii obcsru (4—6 miaxomiB Ha
BIIPaBy). Y LIJIOMY, BUKOHAHHS KUTBKOX IM1IXO/IIB Y MEXKaX PO3YMHOT'0 00CATY € OLIbII
e(eKTUBHUM ISl PO3BUTKY MakcUMaibHOI cuiu. OmHAK HEOOXiTHO BpPaxOBYBATH
PiBEHBb IATOTOBJIEHOCTI Ta IOTOYHI I aTjieTa, OCKUIBKA ONTHMajibHa KIUIbKICTh
MIIXOAIB € 1HAUBIAyanbHO0. KpiM TOTO, JOIIJIEHO BUKOPUCTOBYBATH KOMIUJIEKCHUMN
MOHITOPUHT TPEHYBAJIBHOTO MPOIIECY ISl 3a0€3TMEeUCHHS aJICKBATHOTO HABAaHTAXKCHHS
Ta 3amo00iraHHs HaJMIpHIM BTOMI 1 IEpEeTPEHOBAHOCTI [6].
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METOIU TA IHCTPYMEHTH POCINCBKOI
INPOITATAH/IU B YKPAIHI (2014-2025)

Jemko Anna CepriiBHa

3100yBavKa BUIIO1 OCBITH 0aKaJlaBPChKOTO PIBHS

Kadenpa nmomiTosorii Ta comionorii

KwuiBcekuit cronmuunmii yHiBepcurtet iMeHi bopuca ['pinuenko, Ykpaina

AHoTauisi. Y po0oTi AOCHIIKEHO OCHOBHI METOIU Ta IHCTPYMEHTU POCIMCHKOT
nporarasan B Ykpaini y mepion 2014-2025 pp. BusnaueHo KJIIOUOBI HapaTHBH,
KaHaJIM TOIIMPEHHSI Ta MEXaHI3MU BIUIMBY Ha MacoBYy CBijioMicTh. OcOOJIMBY yBary
npuauvieHo  TpadncdopMmailii  TPOMAaraHAMCTCHKUX ~ MPAKTUK  MICHS  TOYaTKy
noBHoMaciTabHoi arpecii y 2022 pori, 30KpeMa akTUBHOMY BHUKOPHUCTaHHIO
couiagpHUX Mepex, Telegram-kananiB ta mudposux miardopm. [IpoanamizoBaHo
NPUKIaAM MAHINYJISITUBHUX TOBIJOMJIEHb 1 Je31HGOpMaliMHUX KaMMaHiil sk
€JIEMEHTIB T10pUAHOT BIHHU.

KurouoBi cioBa: nponaranaa, nesindopmaiiis, riOpuaHa BiiiHa, iHbOpMaIliiiHa
arpecis, coriajibHi Mepexi, Telegram.

Beenenns. [Ticist 2014 poky Ykpaina crana 06’ ekToM cUCTeMHOT iH(OpMaIiiitHoi
arpecii 3 60oky Pocilicekoi dexaepariii, 1m0 € CKIAIOBOIO IIUPIIOI TOPUIHOI BiHHU.
[Ipomarania BHKOPHUCTOBYETHCS K IHCTPYMEHT BIUIMBY Ha CYCHUIbHY CBIJIOMICTb,
dbopMyBaHHS BUT1THUX HapaTUBIB Ta JecTadii3ailii BHYy TPIITHBOOIITHYHOI CUTYAIIii.
Oco0a1BO1 1HTEHCUBHOCTI L mpouecu HaOynu miciast 24 mororo 2022 poky, KoJd
1HGOpMAITHII (PPOHT CTAaB OJHUM 13 KIIFOYOBUX HAMPSIMIB MTPOTUCTOSHHSI.

Mera Ta 3aaadi gociaimkeHHss. MeTow TOCTIKEHHS € BUSHAYEHHSI OCHOBHUX
METO/IB 1 IHCTPYMEHTIB pOciiichkoi mpomnaranau B Ykpaini y 2014-2025 pokax.

JJist TOoCATHEHHSI METH TTOCTABJICHO TaKi 3aBJIaHHS:

o IPOAHAJII3yBaTH KJIIOYOB1 HAPATUBU POCIHCHKOT pONarat/iy;

 BU3HAYMTH OCHOBHI KaHAJIM MOMIUPEHHS Ae31HPopMaIrii;

e TOCTIUTH TpaHc(opMalliro ponaraHAUCTChKUX MeToiB Ticis 2022 poky;

* OXapaKkTepHu3yBaTH BIUIUB HU(POBUX MIAT(HOPM Ha MOMIMPEHHS IponaraHiy.

Pe3yabTaTn 1ociiazkeHHs Ta ix 00roBopenHsi. Pocilicbka nponarasjia B YkpaiHi
peaizy€eTbcsl 4epe3 KOMIUIEKC B3a€EMOIOB’SI3aHUX METOJIIB, CEpell SKUX MPOBIIHE
MICIIE 3aiMaloTh MaHIMyJsis (akTamMu, CTBOPEHHS (HEUKOBUX HOBUH, €MOIIMHHIMA
BIUIMB Ta MOBTOPEHHS KIIIOYOBUX HAPaTHBIB.

Omgaum 13 06a30BUX METOMIB € (OpMYBaHHA CTIHKHUX MPOMAraHIuCTChKUX
HapaTuBiB. J[0 HAMOUIBII MOITUPEHUX HAJICKATh:

o «eHammdikaiis Ykpainm;

o «010maboparopii CILIA Ha TepuTopii Ykpainmy;

o «YKpaiHa npojae 3axiJiHy 30por0 Ha YOPHOMY PUHKY».
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[{i HapaT¥BHU CUCTEMHO MOIIMPIOIOTHCS Yepe3 Pi3HI KaHAIU Ta MiIKPITUTIOIOTHCS
TICEB/I0OI0KA3aMHU, 110 CTBOPIOE 1TFO3110 iX JOCTOBIPHOCTI.

Tabmuust 1 — Ipukinaau KIH04OBUX HAPATHBIB POCIChKOl Mponaraniau

Haparus CyTb noBizomMiaeHHs Mera BILIUBY
«denammdikanis Yrpainm» VkpaiHcbky Biany mnoparoth | Jleritumizanis arpecii P®
K «HAIUCTCHKY»
«biomaboparopii CILIA» VYkpaina HIOUTO € | DopMyBaHHA  CTpaxy Ta
MaiTaHINKOM Ui | HeOBipH
BIICHKOBHMX €KCIIEPUMEHTIB
«IIpomax 3axigHOT 30p0Oi» 36pos, OTpUMaHa Bix | Jluckpenuramisit YkpaiHu Ha
HapTHEPIB, HIOUTO | MIXKHAPOJHOMY piBHI
NPONAEThCS HA  YOPHOMY
PUHKY

*TaH1 OTPUMAaHO B XO/I1 €KCIIEPUMEHTAIBHOTO JTOCTIKEHHS aBTOpa

BaxxnmuBuM 1HCTpYMEHTOM € BUKOPUCTAHHA IMGPOBUX IIaThOpM, 30KpemMa
Telegram-kaHainiB, sIKi JO3BOJSIOTH OIEPATHBHO TMOIIMPIOBaTH 1HOpMaIio 0e3
HaJeKHOI Momepari. Taki KaHaaM BHUCTYMAOTh SIK aJbTEPHATHBHI JDKEpena
iHdopmartii, popMyroun napanenbHU 1HPOPMAIITHUN TTPOCTIP.

Takok aKTMBHO 3aCTOCOBYETHCS METOJ €MOIIIHHOTO BIUIMBY, IO 0a3yeThCs Ha
CTpaxy, MaHili abo HEeAOBIpl A0 AepkKaBHUX IHCTUTYIIN. Hampuknazn, mommpeHHs
MOB1IOMJICHB TIPO «HEMUHYUYHUH KOJarc AepKaBu» ado «3paly BIadm» CIpSIMOBaHE HA
JeMOpaTi3aIiio HaceICHHS.

[Ticns 2022 poky crHocTepiraeTbCsi MOCUJICHHS KoopawHallli iH(opMamiiHux
KaMIaHii 13 BIACHPKOBUMH JdisiMH. IlpomaraHgucTChki MOBIAOMJICHHS YacTo
CUHXPOHI3YIOTHCS 3 MOAISIMU Ha GPOHTI, 1O MIICUITIOE iX TICUXOJIOTTYHUN €(EKT.

BucnoBku. Pociiicbka mpomaranjia B YKpaiHi € CKJIaJHOK OaraTtopiBHEBOIO
CHCTEMOIO, IO TMOEAHY€E pPIi3HOMAHITHI METOAM Ta IHCTPYMEHTHM BILUIMBY. li
e(DEeKTUBHICTh 3a0€3MEeUyeThCSI CHCTEMHICTIO, ITOBTOPIOBAHICTIO HApaTHUBIB Ta
aAKTUBHUM BUKOPUCTAHHSM IU(PPOBUX TUIATHOPM.

Bcranosneno, mo micast 2022 poky NpomaraHguCTChKI TMPaKTUKH 3a3HaU
CYTTE€BOI TpaHCchopmallli, 30KpeMa Yepe3 MOCWICHHS POJi COLIaIbHUX MEpPEex 1
MIBUAKICTh TOmuUpeHHs iHdopmaiii. [le BuMarae po3BUTKYy MemiarpaMOTHOCTI Ta
BIOCKOHAJIEHHSI MEXaHI13MIB MPOTHIIi J1e31H(opMallii.
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Abstract

The article presents a theoretical and empirical analysis of the psychological
determinants of leadership qualities among managers in the trade sector depending on
the level of communicative competence. The relevance of the study is oOycnoBnena
the growing demands placed on managerial personnel in the context of competitive
market environments, intensive interpersonal interaction, and the necessity for
effective team coordination and customer-oriented communication.

The purpose of the research was to theoretically substantiate and empirically
identify the relationship between communicative competence and the development of
leadership qualities in trade managers. The study involved 60 managers of trade
organizations aged 25-45. A kommiekc psychodiagnostic tools was applied to assess
communicative competence, leadership qualities, emotional stability, and social
intelligence.

The results demonstrated statistically significant positive correlations between
communicative competence and leadership indicators (r = 0.62, p < 0.01). Managers
with a high level of communicative competence showed greater organizational
abilities, emotional stability, achievement motivation, social intelligence, and
constructive influence on team members. Conversely, respondents with a low level of
communicative competence exhibited more pronounced authoritarian tendencies,
lower emotional regulation, and reduced behavioral flexibility.

The findings confirm that communicative competence functions as a system-
forming psychological factor in the development and realization of leadership potential
in the trade sector. Practical implications of the research lie in the possibility of
designing psychological training programs aimed at enhancing communicative
competence as a core condition for strengthening leadership effectiveness in trade
management.

Keywords: leadership, leadership qualities, communicative competence, trade
managers, psychological determinants, management psychology, professional
interaction.

Introduction

The contemporary trade sector operates within conditions of high market
competition, rapid socio-economic transformation, and intensified interpersonal
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interaction. In such an environment, managerial effectiveness is increasingly
determined not only by professional knowledge and strategic thinking but also by
psychological characteristics that ensure productive leadership and sustainable team
functioning. Among these characteristics, leadership qualities and communicative
competence occupy a central position, as managerial influence in the sphere of trade is
primarily realized through continuous communication with employees, clients, and
business partners.

Leadership in trade organizations has a specific psychological profile. Unlike
purely administrative management, leadership in this field requires the ability to
motivate personnel under conditions of sales pressure, maintain emotional stability in
client-oriented interactions, and resolve conflicts constructively. Therefore, leadership
qualities of trade managers cannot be considered independently from their
communicative capacities. Communication serves as the primary mechanism through
which authority is established, trust is formed, and collective goals are achieved.

Modern psychological theories of leadership emphasize the role of personal
determinants such as emotional intelligence, social intelligence, self-regulation,
achievement motivation, assertiveness, and reflexivity. At the same time,
communicative competence is interpreted as an integrative construct that includes
cognitive (knowledge of communication strategies), behavioral (skills of interaction),
and emotional-regulatory (ability to manage emotions in communication) components.
The interrelation between these constructs suggests that communicative competence
may function as a foundational determinant in the development and manifestation of
leadership qualities.

Despite the growing body of research in organizational and management
psychology, the specific relationship between communicative competence and
leadership qualities within the trade sector remains insufficiently explored. Trade
management is characterized by a high level of client contact, emotional labor, and
situational variability, which intensifies the role of psychological factors in
professional effectiveness. Therefore, identifying the psychological determinants that
influence leadership development in this context has both theoretical and practical
significance.

The study is aimed at clarifying the role of communicative competence as a
psychological determinant of leadership qualities among trade managers and at
empirically verifying the relationship between these variables. By integrating
theoretical analysis with empirical data, the research contributes to a deeper
understanding of leadership formation mechanisms in client-oriented managerial
professions and provides a foundation for the development of targeted psychological
training and professional development programs.

Leadership qualities of managers in the trade sector represent an integrative
psychological construct that ensures effective coordination of personnel, achievement
of organizational goals, and maintenance of productive client relationships. In client-
oriented environments, leadership is expressed not only through decision-making
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authority but also through interpersonal influence, motivational capacity, emotional
regulation, and communicative adaptability.

From the standpoint of management psychology, leadership qualities include
organizational abilities, responsibility, initiative, self-confidence, emotional stability,
achievement motivation, and the ability to influence others constructively. In trade
organizations, these qualities are particularly significant due to the dynamic character
of sales processes, frequent interpersonal contacts, and high emotional load.

Communicative competence functions as a structural component of professional
competence and includes cognitive, behavioral, and emotional-regulatory dimensions.
The cognitive component reflects knowledge of communication strategies, negotiation
techniques, and conflict management approaches. The behavioral component includes
skills of persuasion, active listening, feedback provision, and adaptation of
communication style. The emotional-regulatory component involves the ability to manage
one's own emotional states and respond adequately to the emotional reactions of others.

Psychological determinants of leadership qualities are multifactorial. Among the
most significant are emotional intelligence, social intelligence, self-regulation,
assertiveness, and reflexivity. Emotional intelligence enables managers to recognize
and regulate emotions in themselves and others, which directly affects team cohesion
and client satisfaction. Social intelligence contributes to understanding interpersonal
dynamics and predicting behavioral responses. Self-regulation ensures stability under
stress, while assertiveness allows managers to express their position confidently
without violating interpersonal boundaries.

In the trade sector, communicative competence serves as a mediating factor that
activates and operationalizes these psychological resources. Without well-developed
communication skills, even high achievement motivation or organizational ability may
not translate into effective leadership behavior.

The empirical stage of the study was conducted among 60 managers employed in
trade organizations, whose age ranged from 25 to 45 years. The participants
represented both retail and wholesale enterprises and occupied managerial positions of
varying levels of responsibility, which ensured the heterogeneity and
representativeness of the sample. The selection of respondents was conditioned by the
specific professional demands of the trade sector, where managerial effectiveness is
closely linked to interpersonal interaction and communication intensity.

To obtain comprehensive data, a kommiiekc of psychodiagnostic instruments was
applied. The research tools were aimed at assessing the level of communicative
competence, the degree of development of leadership qualities, emotional stability, and
social intelligence. The choice of these methods was grounded in the theoretical
assumption that communicative competence may act as a psychological determinant
influencing the manifestation and effectiveness of leadership qualities in professional
activity.

The collected empirical data were subjected to statistical processing using
correlation analysis in order to identify the relationships between the studied variables.
The distribution of respondents according to the level of communicative competence

229



Proceedings of the 8™ International Scientific and Practical Conference
ZD EUROPEAN OPEN "Global Directions in Scientific Research and Technological Development"
jF7 SCIENCE SPACE April 6-8, 2026, Valencia, Spain
I —— ]

demonstrated that approximately one third of the managers (34%) were characterized
by a high level of communicative competence, nearly half of the sample (46%) showed
a medium level, and one fifth (20%) demonstrated a low level of communicative
development.

Managers who exhibited a high level of communicative competence were
characterized by significantly higher indicators of leadership qualities. In particular,
they demonstrated pronounced organizational abilities, a strong capacity for
motivational influence, emotional stability, and behavioral flexibility. Their leadership
style tended to be democratic, marked by participatory decision-making, constructive
conflict resolution, and adaptive strategies in complex interpersonal situations. These
managers showed the ability to establish trustful relationships with employees and
clients, which positively affected team cohesion and professional performance.

Statistical analysis revealed a significant positive correlation between
communicative competence and overall leadership indicators (r = 0.62, p < 0.01),
confirming the existence of a stable relationship between these constructs.
Additionally, communicative competence demonstrated meaningful positive
correlations with emotional stability (r = 0.58) and social intelligence (r = 0.65), which
supports the assumption that communication skills are closely interconnected with
emotional regulation and the ability to understand social dynamics.

In contrast, managers characterized by a low level of communicative competence
tended to display rigid behavioral patterns and reduced stress resistance. Their
leadership behavior was more frequently associated with directive or authoritarian
strategies, limited flexibility in interpersonal interaction, and difficulties in conflict
management. Such managers often encountered challenges in building trustful
communication with both subordinates and clients, which negatively influenced the
effectiveness of managerial influence and team functioning.

Overall, the empirical findings confirm that communicative competence plays a
decisive role in shaping and actualizing leadership qualities within the professional
context of trade management.

Conclusions

The conducted research confirms that leadership qualities of managers in the trade
sector are determined by a complex system of psychological factors, among which
communicative competence occupies a central position. Theoretical analysis and
empirical findings consistently demonstrate that communication skills function not merely
as an auxiliary professional tool, but as a fundamental psychological mechanism through
which leadership potential is realized in client-oriented managerial environments.

The results of the empirical study revealed a statistically significant positive
relationship between communicative competence and leadership indicators. Managers
with a high level of communicative competence demonstrated stronger organizational
abilities, higher emotional stability, greater motivational influence, and more adaptive
interpersonal strategies. These characteristics contribute to the development of
democratic leadership styles, constructive conflict resolution, and effective team
coordination.
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Conversely, insufficient development of communicative competence was
associated with rigid behavioral patterns, lower stress resistance, and a greater
tendency toward directive or authoritarian leadership approaches. Such limitations
negatively affect interpersonal trust, reduce team cohesion, and weaken managerial
effectiveness in the dynamic context of trade organizations.

Thus, communicative competence can be considered a system-forming
psychological determinant that integrates emotional intelligence, social intelligence,
self-regulation, and assertiveness into effective leadership behavior. In the trade sector,
where managerial influence 1s predominantly exercised through interpersonal
interaction, communicative competence becomes a strategic psychological resource
ensuring sustainable professional performance.

The practical significance of the study lies in substantiating the necessity of
targeted psychological training programs aimed at developing communicative
competence as a core condition for strengthening leadership effectiveness. Further
research may focus on designing and experimentally validating intervention models
that enhance communicative and leadership capacities among managers in client-
oriented professional contexts.
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Abstract

The article explores the role of psychological factors in the process of forming the
professional identity of future specialists. The essence of the concept of professional
identity as an integrative formation of personality, which includes cognitive,
motivational, emotional-value and reflective components, is revealed. The importance
of such psychological factors as motivation, self-esteem and reflection in the formation
of students' professional self-awareness is substantiated. The results of an empirical
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study are presented, confirming the existence of relationships between the level of
professional identity and the indicated psychological characteristics. It is determined
that the motivation for performance is the leading factor in professional formation,
while self-esteem and reflection provide a regulatory function. The conclusion is made
about the need for a comprehensive approach to the formation of professional identity
in the process of professional training.

Keywords: professional identity, motivation, self-esteem, reflection, students,
professional formation, psychological factors.

Introduction

In the modern conditions of social development and labor market transformation,
the problem of professional formation of an individual is of particular relevance. One
of the key aspects of this process is the formation of professional identity, which
determines the ability of an individual to realize himself as a subject of professional
activity, to accept professional values, and to realize his own potential in the
professional sphere.

Professional identity is formed in the process of studying in higher education
institutions and depends on a number of psychological factors, among which
motivation, self-esteem, and reflection occupy a leading place. It is these characteristics
that determine the level of student activity, his ability to self-knowledge, self-
regulation, and professional self-determination.

The relevance of the study is due to the need for a deeper study of the role of
psychological factors in the process of forming the professional identity of future
specialists and the development of effective approaches to its development.

The purpose of the study is to theoretically substantiate and empirically study the
role of psychological factors in the formation of the professional identity of future
specialists.

In accordance with the goal, the following research tasks were defined: to analyze
modern scientific approaches to understanding professional identity; to determine the
essence and structure of this phenomenon; to substantiate the role of motivation, self-
esteem and reflection in the process of its formation; to investigate the relationships
between the level of professional identity and the indicated psychological
characteristics.

Professional identity in modern psychology is interpreted as an integrative
characteristic of a person, reflecting his ability to realize himself as a representative of
a certain professional community, to accept professional roles and values, as well as
readiness for their practical implementation. Its formation is a complex multi-level
process, which includes cognitive, motivational, emotional-value and reflective
components.

Analysis of theoretical approaches allows us to state that the leading factor in the
formation of professional identity is the motivational sphere of the person. A high level
of internal motivation ensures the active involvement of the student in educational and
professional activities, contributes to the formation of a stable interest in the profession
and orientation towards self-realization. In contrast, the dominance of external or low
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level of motivation determines a formal attitude towards learning and complicates the
process of professional self-determination.

Self-esteem is an important regulatory mechanism that ensures the correlation of
one's own capabilities with the requirements of professional activity. Adequate self-
esteem contributes to the formation of a realistic image of the professional "I",
increases self-confidence and promotes effective professional development. At the
same time, its deformations can lead to difficulties in professional development.

Reflection is considered as the ability of an individual to realize and analyze his
own activities, experiences and professional experience. It provides the possibility of
self-regulation, correction of behavior and conscious professional development. A high
level of reflexivity contributes to a deeper understanding of the content of professional
activity and the formation of a holistic professional identity.

The results of the empirical study confirm the theoretical provisions and indicate
the presence of positive correlations between the level of professional identity and the
psychological factors under study. In particular, the closest connection with motivation
has been established, which allows us to consider it as a leading determinant of
professional development. Self-esteem and reflection also have a significant impact,
ensuring the regulation of the process of forming professional identity.

Therefore, the formation of the professional identity of future specialists is the
result of the interaction of motivational, cognitive and reflective processes that
determine the level of readiness of the individual for professional activity and his
ability to self-realize.

Professional identity in modern psychological science is considered as a complex
integrative formation of personality, which is formed in the process of professional
socialization and reflects the individual's awareness of himself as a subject of a certain
professional activity. It includes a system of ideas about his own professional
capabilities, the adoption of professional values and norms, as well as the readiness to
implement professional roles in practical activity. The formation of professional
identity is a dynamic process that occurs under the influence of both internal
psychological factors and external socio-pedagogical conditions.

This process acquires particular importance in student age, which is characterized
by the intensive development of self-awareness, the formation of a value-semantic
sphere and professional self-determination. During this period, the image of the "I-
professional” is actively formed, which includes the awareness of one's own abilities,
interests, professional intentions and development prospects. At the same time, the
effectiveness of this process largely depends on the level of development of the key
psychological characteristics of the individual.

Analysis of the research results allowed us to establish that motivation plays a
leading role in the formation of professional identity. A high level of professional
motivation ensures the active involvement of students in educational and professional
activities, contributes to the formation of a stable interest in the chosen profession and
orientation towards achieving professional success. Students with a high level of
motivation demonstrate more clearly formed professional goals, a conscious attitude
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towards future activities and a desire for self-realization. In contrast, a low level of
motivation is accompanied by uncertainty of professional intentions, a formal attitude
towards learning and insufficient activity in professional development.

An important factor is self-esteem, which determines the level of confidence of
an individual in their own abilities and their readiness for professional activity.
Adequate self-esteem contributes to the formation of a realistic image of the
professional "I", allows you to objectively evaluate your own achievements and
determine the directions of further development. In turn, overestimated or
underestimated self-esteem can complicate the process of professional development,
causing internal contradictions, insecurity or inadequate assessment of one's own
capabilities.

No less important is reflection, which provides an individual's ability to realize
and analyze their own activities, experiences and professional experience. Reflective
processes allow students to evaluate the results of their activities, identify mistakes and
correct behavior, which contributes to more effective professional development. A high
level of reflexivity is associated with a deeper awareness of the content of professional
activity and the formation of a stable professional identity.

The results of the empirical study showed that the majority of students are
characterized by an average level of formation of professional identity, which
corresponds to the stage of its active formation. At the same time, the presence of
students with a low level indicates insufficient certainty of professional orientations,
which requires targeted psychological and pedagogical influence.

The conducted correlation analysis allowed to establish statistically significant
positive relationships between the level of professional identity and the studied
psychological factors. The closest relationship was found between professional identity
and motivation, which confirms its leading role in the process of professional
development. The identified connections with self-esteem and reflection indicate their
important importance as regulatory mechanisms of professional development.

Thus, the formation of professional identity of future specialists is the result of a
complex interaction of motivational, cognitive and reflective processes that determine
the level of readiness of the individual for professional activity. Taking into account
these factors in the process of professional training allows to increase the effectiveness
of professional development of students and contribute to the formation of their
professional self-awareness.

Conclusions

Professional identity is a complex integrative formation of the personality, which
is formed in the process of professional training and determines the effectiveness of
further professional activity. Its formation is due to the influence of a complex of
psychological factors, among which motivation, self-esteem and reflection occupy a
leading place.

It has been proven that motivation is a key factor in the formation of professional
identity, determining the orientation of the individual to professional activity and the
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level of its activity. Self-esteem and reflection perform a regulatory function, ensuring
awareness of professional development and the ability to self-correct.

The results of the study confirm the need for a comprehensive approach to the
formation of the professional identity of future specialists, which involves the
purposeful development of motivational, reflective and personal spheres in the process
of professional training.

Prospects for further research are related to the development and implementation
of psychological and pedagogical programs aimed at optimizing the process of forming
students' professional identity in higher education institutions.
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Abstract. The article examines the use of art therapy methods in social work to
support parents of children with disabilities. The effectiveness of a resource-oriented
approach in social work with parents of children with disabilities is substantiated. The
potential of art therapy methods in the restoration and preservation of personal
resources is explored. A range of art-therapeutic techniques is identified and
characterized, enabling parents of children with disabilities to become aware of,
restore, accumulate, and transform their personal resources.

Keywords: social work; parents of children with disabilities; art therapy;
resource-oriented approach; personal resources.

Introduction. The increasing number of children with disabilities highlights the
need for comprehensive support for their families, particularly parents who face
heightened emotional, psychological, and social pressures daily. Most researchers note
that raising a child with a disability is accompanied by difficulties in acceptance,
chronic stress, anxiety regarding the child's future, and emotional exhaustion, which
negatively impacts the parents' psychological state and family functioning. In such
cases, the family often becomes "child-centered," where all interests focus on the child,
while the parents' own needs are sidelined.

Given that the psycho-emotional state of parents directly affects the well-being
and life activities of the child, there is an urgent need to substantiate and implement
effective social work practices aimed at supporting parents, specifically within a
resource-oriented approach.

Analysis of recent research and publications. An analysis of scientific literature
indicates growing attention to the support of parents or legal representatives of children
with disabilities in social work. In examining parental assistance, L. Matokhniuk and
Yu. Maksymenko [2] observe that in their efforts to help the child, parents push their
own needs into the background, fail to allocate sufficient time for their interests, and
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begin to live the "child’s life." They may also experience feelings of shame and guilt
when dedicating time to themselves.

N. Portnytska, M. Solozhentseva, and 1. Tychyna [3] investigated the
psychological well-being of parents of children with disabilities. Scholars note that
parents, especially mothers, often abandon professional and personal development due
to caregiving responsibilities. Consequently, the psychological well-being of this
category of parents suffers. Partial or total lack of social realization, anxiety for the
child, caregiving difficulties, and relative social isolation contribute to symptoms of
emotional burnout. Among the resources for supporting psychological well-being,
researchers highlight parents' awareness of their own agency within the family and
their individual needs.

I. Sukhina [5], addressing the psychoeducation of parents, characterizes
mindfulness techniques, art-therapeutic methods, and relaxation exercises used in
psychological support. Despite these findings, the application of art therapy
specifically as a means of resource restoration for parents remains insufficiently
developed, as does the integration of art therapy with other resource-oriented practices.

The purpose and objectives of the research is to analyze the features of using
art therapy as a method for developing personal resources in social work with parents
of children with disabilities.

Research results and their discussion. In the practice of social work, art-
therapeutic methods are increasingly used to facilitate the "gentle" expression of
negative feelings and the stabilization of psycho-emotional states among parents.

From our perspective, the resource-oriented approach in art therapy is of vital
importance. Engaging in art practices and working with metaphorical and artistic
images allows parents to understand their emotional states and facilitates the search,
awareness, and structuring of resources that can support them in various situations.

O. Voznesenska [1] identifies "the search for and creation of resources, and the
acceptance of survival and coping resources involved in traumatic or crisis
experiences" as a stage of psychosocial recovery. The researcher emphasizes that "art
therapy always provides a resource because it appeals to the creative component of the
psyche, triggering self-healing and the mobilization of internal resources" [1].

In art therapy, such resources include: the parents' resourceful emotional states,
self-worth, self-love, personal traits; communication with family, friends, and
specialists; natural resources; creativity; and community services.

It is crucial for parents to care for their own physical and mental health. Therefore,
emphasis should be placed on art-therapeutic techniques aimed at self-care and
resource restoration. Notable practices include:

— "The Winter Preserves Jar" (J. Shynkaryova) — accumulating resource "stocks"
to maintain productivity.

— "The Tree of Strength and Wisdom" (L. Beschastna) — transforming images of
pain into life force and wisdom.

— "The Transformation of the Pot" (V. Nazarevych) — transforming a "Pot of
Pain" into a "Pot of Strength."
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— "My Internal and External Resources" collage (I. Serhiienko).

— Additional exercises: "My Circles of Personal Support," "Support Networks,"
and "The Best Version of Myself" [4].

These practices help parents focus on themselves, awakening interest in their
unique personality and deepening self-knowledge. Gradually, participants find answers
to the question "Who am [?", realize their own needs, and seek self-realization through
creativity.

Our study also considers projects like "Warm Home" (2025), implemented by the
"Harmoniia" Rehabilitation Center and "Caritas-SPES Vinnytsia." The program
focused on restoring parental resources and internal balance, showing positive
dynamics in participants' psycho-emotional states. The synergy of resource-oriented
exercises and art therapy expands the possibilities of social work, fostering self-
regulation skills.

Conclusions. Working with the resources of parents of children with disabilities
is a vital component of social work. It increases psychological resilience, prevents
burnout, and ensures more effective interaction with the child. Art-therapeutic methods
provide a safe environment for emotional expression, re-evaluating difficult
experiences, and forming a positive attitude toward parenthood. Future research should
focus on developing comprehensive art-therapeutic support programs for this
demographic.
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B pamMkax BH3Hau€HHs aKTyaJbHOCTI 3aj[a4l aBTOMATHUYHOI'O BUSIBJICHHS aBapiid
3a iX aKyCTUYHUMHU CHTHajlaMHU CJIiJ] 3BEPHYTH yBary Ha HEOOXIJHICTh ILIBHUJIKOTO
pearyBaHHs Ha HaJ3BHYalHI CUTyaIlli Ta HA OOMEXKEH1 MOXJIMBOCTI TPaJMIIIHHUX
CEHCOPHUX CHCTEM. 30KpeMa, ayJiOCHTHAIH, IO CYMPOBOKYIOTH JIOPOKHBO-
TPAHCMOPTHI TPHUTOJHU, 3a3BUYAM MICTITh XapaKTepHI YacOBO-YACTOTHI IaTEpPHHU.
Bonnouac, ix edexTHBHA I1HTEpIIpeTallisi HIBEIIOETECS ab0 3HAYHUM YHHOM
YCKJIaIHIOETHCS BUCOKUM PIBHEM IIIyMY, Bap1aTUBHICTIO YMOB 3aIUCY Ta AUCOAIaHCOM
nanux. lle 3yMOBIIO€ BHCBITIEGHHS HOBHX METOJIB, IO CHHTE3YIOTh B COOI
iH(opMaTUBHE NPEICTABICHHS BIANOBIIHOIO CHUTHAIly, aJalTUBHI apXiTeKTypu
HEHPOMEPEXkK, a TaKOX OOYMCITIOBAIbHY €(EeKTHUBHICTH, JOCTAaTHIO IJsi poOOTH B
PEXHUMI peabHOTO Yacy.

VY cBoro uepry, hopMyBaHHS HABUATLHUX JAHUX JUTS 3a/1a41 11eHTudikarii aBapiit
noTpedye OCOOJMBOrO CHEIiaNi30BaHOTO Miaxony. llepemyciM, 1ie MOSCHIOETHCS
O0OMEKEHOI0 KUIBKICTIO JOCTYITHUX 3alHUCIB PEAIbHUX MOJIHA. A TOMY BUKOPUCTaHHS
HaIIBaBTOMATUYHOI PO3MITKHA JO3BOJIIE KOMOIHYBaTH aJITOPUTMIYHUN  BiIOIp
MOTEHI[IHHO PENEBAHTHUX ayAl0(PparMeHTIB 13 MOAAIBIIOK EKCIEPTHOIO MEPEBIPKOIO
[1]. Jns npukinagy, aBTOMaTHYHUN eTam 0a3yeTbcs HaA aHami3l €HEpreTHYHUX
XapaKTepUCTUK CUTHAJy Ta BHUSABJICHHI PI3KUX 3MiH, III0 MOXYTh BIJAMOBIIATH
MOMEHTaM yJapy (3ITKHEHHs!) ad0 €KCTPEHOro rajabMyBaHHA. Kpim TOro, 10uuIbHO
BHUCBITJIUTU W 1€ OJHE JOJIATKOBE JKEPEJIO OTPUMaHHS HEOOXITHUX JaHUX
(inpopmarii): ceHcopHi nani. Cepel HUX OCOOJMBOrO MPAKTUYHOIO 3HAYEHHS
HaOyBalOTh TMOKAa3HUKHU aKCEJIePOMETpa, SKI JI03BOJISIOTH BU3HAYATH AaHOMAJIbHI
MPUCKOPEHHS Ta BUKOPUCTOBYBATH iX SIK TPUTEP JUIsl BUAUICHHS (DparMeHTIB CUTHAITY.

Oxkpecnena KoOMOIHOBaHA CTpaTeris 3a0e31evy€e MOKIIUBICTD ITiIBUIIICHHS SIKOCTI
PO3MITKHM Ta MIHIMI3aIll0 BUTpaAT 4acy Ha ¢GopMyBaHHs naracery. Jlo Toro x, 1e
703BOJIsI€ €()EKTUBHO BHUPIIIYBATH MpoOJieMy AMCOANaHCYy KIIACiB 3a JIOMOMOIOIO
1HTerpallii MiJIeCIpSIMOBaHOTO B1IOOPY PIAKICHUX MOIH.
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OmuuM 13 HaWBAKIMBIMIUX €TaliB  3aJMIIAETHCA ToMepeaHss o0poOka
ayI10CUTHAIIIB, CIIPSIMOBaHAa Ha BUJAUICHHS HEOOXITHUX O3HAK, II0 HAMOUIBII MOBHO
BiIOOpaXkaloTh Mpupoay amapiiHux mnojid. [lpudomy, aymiozamucu ¢ikcoBaHOI
TPUBAJIOCTI MIAAAIOTHCS CETMEHTAIlli Ha KOPOTKI YacoBl 1HTEPBAJIH, ITICJISI YOTO IS
KOKHOTO cerMeHTa obOuuncitoeTbest log-Mel cmektporpama. BapTto BucBITIMTH i
OCOOJIMBICTB, 110 TIOJIATAE Y BUKOPUCTAHHI PO3IIMPEHOTO MPEICTABICHHS CUTHAITY, 10
BKJIIOYa€e B ceOe HE TUIbKM CTAaTUYHY CHEKTpaibHy iH(popmarlito, aie il ii yacosi
MOXiAHI MEpPIIOro Ta APYroro IOPSAKIB Ha BIAMIHY BiJ TPagUdLIMHUX ITIXOMIB.
30Kkpema, mepia MoxiJHa XapakTepu3ye HIBUAKICTb 3MIH CIEKTpa, TOAl AK JIpyra
J03BOJISI€ BUAUTUTH MOMEHTH PI3KHX HEPEXOJliB, SKI € THIOBUMHU AJS IMITYJIBCHUX
3BYKIB yAapy. Bugaerbcs, 110 Take moe€gHaHHS KOMIIOHEHTIB (pOpMy€e KOMILIEKCHE
pPO3YyMIHHS TPO AMHAMIKY NOIIMPEHHS CUTHAJIY Ta IMIABUILYE 3JaTHICTh MOJENl
PO3PI3HATH CKJIA/IHI aKyCTUYHI MOIi.

Ile mae 3Mory CTBEpIKyBaTH, IO MPEACTABICHHS BXiIHUX JaHUX y BUTISAII
O0ararokaHalbHOTO  TEeH30pa ((paKTUYHO  AHAJOTIYHOTO JO 300paXKEeHb Yy
KOMIT FOTepHOMY 30pi) 3a0e3mnedyye e(peKTUBHY IHTErparlito pi3HOMAHITHUX THITIB
O3HaK. BimoBimHuii KaHal BIANOBIAa€ OKPEMOMY AacHeKTy CUTHANy: CTaTUYHOMY
CIIEKTPY, MBHUJAKOCTI 3MiH Ta iX NMPUCKOPEHHIO. 3alpOIOHOBAHUMN MIAX1d JO3BOJISE
BUKOHYBATH PaHHE 37TUTTS O3HAK 1 HIBETIOBATH BUKOPUCTAHHS CKJIAIHUX aHCAMOJIEBUX
mozaeneit. Ilepemycim, 1e 3AIHCHIOE TIO3UTUBHHIN BIUIMB Ha OOYHCIIIOBAJIbHY
e(eKTUBHICTb. Y KIHIEBOMY paxyHKy, (hOpMyeTbcs Xo4a ¥ KOMIAKTHE, BOJIHOYAC
BaroMe 1H(OpMAaTHBHE TMpEACTABICHHS, MNpPUIATHE JUISI HACTYHHOI 0OpOOKH
3rOPTKOBUMHU HEHPOHHUMH MEpEkKaMHU.

Oxpemy yBary HJIEKUTh BIJHECTH BHKOPUCTAaHHIO apXITEKTyp CiMeicTBa
MobileNet, 1110 3yMOBIIOETHCS HEOOXIAHICTIO 3a0e3MeueHHs OaJaHCy MIX TOYHICTIO
kinacudikamii Ta mBuaKomiero [2]. g migBUIEHHS TOYHOCTI Kiacudikaiii 6a30Bi
apXiTeKTypu ciMeicTBa 0y10 MOAN(DIKOBAHO 3 YpaxyBaHHSM CIEIU(IKU ay11I0CUTHAIIIB
aBapiii, 30KpemMa IUIIXOM IHTerpamii MeXaHI3MIB yBarm Ta ajamnTaiii 1o
OaraTokaHabHOrO BXOAy. [IpH 11bOMy, HaIBaKIMBY POJIb BIIITPAaE MEXaHI3M yBaru J0
BXIJJHUX KaHAJIIB, KW JO3BOJISE JMHAMIYHO BHU3HAYaTH X BIJHOCHY BaXKJIIUBICTh. Y
CBOIO Yepry, came KaHaJlbHa yBara 3a0e3rneuye HaJle)KHe 3BaKyBaHHS PI3HOMaHITHUX
THUIIIB O3HAK 3aJI€KHO BiJl KOHTEKCTY. HaToMicTh mpocTopoBa (4acoBa) yBara JoKalizye
HaWOUIbIN 1H(POPMATHUBHI JUISHKM Ha CHekTporpami. ®akTUYHO II€ JI03BOJISIE
BIZIMOBIHIN MO/IE1 KOHIIEHTPYBATUCh HA OCHOBHUX MOMEHTAaX CHUTHAJy, HAIIPHUKIA],
3BYKax yJapy a0o rajbMyBaHHS, 1 BOJHOYAC HIBEIIOBATH MOIMUPEHHS (POHOBOTO IITyMY.

Cnin 3BepHYTHM yBary, IO y TJIMOOKMX IIapax Takol MEpexi J10JaTKOBO
3aCTOCOBYIOTHCS M CIICIiali30BaH1 MOYJ1 YBard, M0 CIPUSIOTH OUTbI e(EeKTUBHOMY
BUJIUICHHIO CEMaHTUYHO 3HAYylIMX O3HaK. THUM He MeHI, iX e(QEeKTUBHICTh ¥y
BUKOPHUCTaHHI OOMEXYETHCSI BUCOKOPIBHEBUMH IapaMu, 7ie GOPMY€EThCS y3araabHeHe
MPEACTABICHHS CHUTHANy, IO HAJA€ MOXJUBICTH BaroMMM YHHOM MIHIMI3yBaTu
oOuHrcIOBaIbHI BUTpaTy O€3 MaJliHHS MOKa3HWKA TOYHOCTI. BU3HaueHa celeKkTuBHA
IHTEerpallisi MeXaHi3MIB yBaru 3abe3reuye IMiABHUINCHHS 3JaTHOCTI MOJel 0
y3arajibHEHHs Ta CTIHKICTb JI0 IIYMIB.
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Hanani, npornoHyeTbest TOCTIANTH 1 YMHHUK BPaxXyBaHHS 4YacOBOI CTPYKTYpPH
aKyCTUYHHMX MOJIA. be3yMOBHO, 110 aBapiifHi CUTHAIM XapaKTePU3YIOThCS CKIIAITHOIO
JTUHAMIKOIO, IO BKIIOYAE B ceOe SK KOPOTKI IMITYJbCHI KOMITOHCHTH, TaK 1 OLIbII
TpUBaJi 3BYKU. SICKpaBUM MPHUKJIAJOM TaKUX 3BYKIB HAJIECKUTh BU3ZHAUUTHU TepTs abo
CKpETiT. 3 METOI0 31CHEHHS MOJANbIIOr0 e()eKTUBHOIO aHajli3y BUKOPUCTOBYETHCS
OararomacmTaOHUI MIAX1J, SKUA O3BOJISIE TApaJIeTbHO OOPOOISTH O3HAKH PI3HOL
TpuBanocti. i1 mnpukiany, napajenabHl TUIKM 3TOPTKOBHX IIApiB 3 PI3HUMHU
PELIENTUBHUMHU MOJIIMU 3a0€3MeUyI0Th BUIYUEHHS SIK JIOKAJbHHUX, TaK 1 MI00ATbHUX
naTepHiB, IO MIJBUILYE IHPOPMATUBHICTH MPEICTABICHHS.

He MeH1 Ba)J1MBOro 3HaueHHs Ha0yBa€e MEeXaH13M YacOBOi yBaru, Ikl BU3Ha4ae
BXJIMBICTh OKpeMHX (peiimiB curHany. Lle mo3Boiise Moaeni 30cepeakyBaTucs Ha
KJIFOUOBMX MOMEHTAaX, Ha MPOTHUBAry BIJ TPAaJULIHHUX METOJIB YCEPEIHEHHs, A€ BCi
4acoBi1 BIAPI3KH MAIOTh OJIHAKOBY Bary. 3 TOUYKHU 30py MPAKTUYHOTO 3aCTOCYBAHHS, 11€
0COOJIMBO BaYKJIMBO JJI BUSBJIEHHS KOPOTKOYACHUX MOI11, K1 MOXKYTb OyTH BTpPauy€HO
Npu CTaHAApTHINM arperaiii [3]. 3BakeHa arperarlisi 03HaK 3a0e3nedye OUThII TOYHE
dhopmyBaHHs (IHATBHOTO MPEACTABICHHS CUTHAITY Ta MiABUIYE SKICTh Kiaacudikarii.

EdexTuBHICTh 3ampONOHOBAHOTO MiAXOAY 3HAYHOIO MIPOI0 BH3HAYAETHCS
yHI(DIKOBAaHOIO CTpaTEri€l0 HaBYaHHS HEUPOMEPEki. 30KpeMa, BHUKOPHUCTAHHS
aJanTUBHUX ONTHUMI3aTOPIB 3YMOBJIIOE MOXJIMBICTh 3a0€3MEUUTH  CTAOLIbHY
30DKHICTh Ta €(PEKTHBHE OHOBJIEHHS mapameTpiB. KpiM TOTro, CIiJi HaroJOCUTH Ha
TOMY, 110 KOMOIHYyBaHHS (pa3 MOCTYMOBOrO 30UIbIICHHS IIBUIKOCTI HAaBUYAHHS Ta ii
M0/1aJIBIIOTO MJIABHOTO 3HUKEHHSI CIIPUsi€ YHUKHEHHIO HECTaOUTbHOCT1 Ha TOYaTKOBUX
eTarax Ta 3abe3neuyye TOYHIIIe 3HaXO/HKeHHs MiHIMyMy GyHKIT BTpaTr. BomHouac,
J0JJaTKOBO 3aCTOCOBYIOTHCSI METO/IU PEryJsipu3aliii, Taki sIK BUMaIKOBE BUKIIOYCHHS
HEHUPOHIB Ta 3TJIaJ)KyBaHHS MITOK, IO MABUIIYE y3arajJbHIOIOUY 3/IaTHICTh MOJIEIII Ta
3MEHIIy€ PU3UK NIEPEHABUAHHSI.

BpaxoByroun 3HayHMil aucOanaHc KiaciB, €(PEKTUBHUM 3aX0JIOM JOLLIHHO
BU3HAUMTHU BUKOPUCTAHHS MOAM(IKOBAaHUX (PYHKIIM BTpaT, sIKi MIHIMI3YIOTh BIUIMB
BEJIMKOI KUIBKOCTI MPOCTUX HEraTMBHUX MPUKIAAIB 1 (OKYCYlOTh HaBYaHHS Ha
CKJIQJIHMX BHUIIaJKaX. Ha mpakTuili, me J03BOJISI€ MiABUIIATA YYTIUBICTH MOJEII JI0
aBapliiHUX MOJIIM Ta 3MEHIIUTU KUIbKICTh MPOMYIIEHUX (HEPO3MI3HAHUX) BUIIA/IKIB.

HaBiTh 3Baxkaroum Ha 3alpONOHOBAHI AaCMEKTH YCHIIIHOI IHTErpamii JaHoro
MIIX0y, KPUTHYHO BaXKIMBOIO XapaKTEPUCTHKOI PO3TIISHYTUX MIAXOAIB € iX
o0uncoBaibHa €()EeKTUBHICT. 30KpEeMa, BUKOPUCTAHHS JIETKOBArOBUX apXITEKTYD,
ONTHMI30BaHUX (DYHKIIIM aKTUBAIlll Ta KOMIIAKTHOTO MPEACTABICHHS TaHUX JJO3BOJISIE
JIOCSITTH BUCOKO1 IIBUJAKOA11, HEOOX1THOI JJisi pOOOTH B PEKUMI peajbHOTO yacy. Y
CBOIO uepry, 00poOKa ay1I0OCUTHAIIB BUKOHY€ETHCS IIPOTATOM YacTOK cekyHu (80 mc),
no 3a0e3nedye MOXIIMBICTH OINEPATUBHOIO pearyBaHHs Ha mnofii. Ilpu upomy
JIOCATAETHCSI BUCOKA TOUHICTh Kiacugikamii (98%), mo miaTBepIxKye eheKTUBHICTD
3alPOIOHOBAHUX MOJUMIKAIIA apXITEKTypH Y TO€AHAHHI 3 OaraToKaHAJIbHUM
NPEACTABICHHSIM BXIIHUX JIaHUX, pO3pPOOJEHMMH MEXaHI3MaMU yBaru Ta
ONITHUMI30BaHUMH AJITOPUTMAMU HAaBYAHHS.
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Pucynok. 2. ApxiTekrypa MoaudikoBaHOi HEHpoOMepeKi

Pe3toMmyroun, BapTO KOHCTaTyBaTH, IO CHUHTE3yBaHHS 1H(OPMATHUBHOIO
MPEACTABJICHHS ayJIOCUTHAIB, aJalTUBHUX apXITEKTyp HEHpOMepex mopsa 3
e¢(eKTHBHUMH METOJaMHU HaBUYaHHS CTBOPIOE TIEPEIYMOBH IS (OPMYBAaHHS CHCTEM
ABTOMATUYHOTO BHUSIBJICHHS aBapiif, 3[aTHUX TMpPAIIOBAaTH B PEATbHUX yMOBaXx i3
BHUCOKOIO TOYHICTIO T4 MIHIMAJIbHUMH OOYHCIIIOBAIbHUMU BUTpATaMHU.
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AHoTauis — [HTenexTyanizaiis npouecis 00poOKH BUMIPIOBAIbHOT 1H(pOpMAIIii
3a JIOTIOMOT'OF0 TEXHOJIOT1M €KCIIEPTHUX CUCTEM € OHUM 13 KJIIOUOBUX HAIPSMKIB, 110
COPUSIOTh MIABUIICHHIO $AKOCTI Ta JOCTOBIPHOCTI aBTOMAaTHM30BAHMX CHCTEM
MOHITOPUHTY CTaHy poOOYOro ra3oBOro cepeioBuina. Taki cucTeMu 3a0e3MedyrOoTh
TOYHIIIE pO3Mi3HaBaHHSA napaMeTpiB KOHTPOJIbOBAHOT'O CepeI0BUILA.
Haiie(ekTUBHIIINMU BUSIBUIIMCS CUCTEMU MOHITOPUHTY, SIKI 3aCTOCOBYIOTH IiIXO/H,
110 0a3yrThes Ha Oe3mepepBHOMY CIIOCTEPEIKECHHI 3a 3MIHAMHM KOHIIEHTpaIlli ra30Boi
CYMIllll IIJIIXOM TPHUBAJIOrO MPOBEIEHHS BUMIpIOBaHb. OHAK 1X PO3BUTOK Ma€ IEBHI
0OMEKEHHS Yepe3 HeJJOCKOHATICTh Cy9aCHUX Ta30aHali3aTopiB. MeToro gaHoi poooTu
€ BIIPOBA/PKEHHS HOBITHIX 3aco0IB Ta3oaHali3y aproHy JUisi BIOCKOHAJICHHS
TEXHOJIOTIYHOTO TPOIeCYy BUPOOHMIITBA €JIEMEHTIB Tra30BuX TypOiH. OO'ekT
JOCIIKEHHSI — IIpoLecu (popMyBaHHs i IEPETBOPEHHS BUMIPIOBAJIbHOTO CUTHAIY B
MPUCTPOAX KOHTPOJIO KOHIEHTpauii aprony. [Ipeamer nocmimkeHHsd NOB'SI3aHUM 13
BOJIOKOHHO-ONITUYHUMH 3ac00aMM BUMIPIOBAHHS KOHIEHTpailii aproHy. PimeHHs
NpoOJEMHU JOCSATAETHCS UUISIXOM PO3POOKH Ta BIPOBAHKEHHS 1HHOBALIMHOIO
BOJIOKOHHO-ONITUYHOTO JaT4MKa 3 MOAM(IKOBAHOI KOHCTPYKIIIEID YYyTIMBOTO
€JIEMEHTA. 3alpolOHOBAaHUM JaTYMK 3a0€3MEeUUTh OpraHi3alilo IOCTIHHOro W
TPHUBAJIOr0 MOHITOPUHTY KOHIIEHTpALlIi aproHy.

Kiro4oBi ci10Ba: BUMIPIOBaHHS, aprOH, a€pOreiib, BOJIOKOHHA ONTHKA, CBITIIOBOJ
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BBenennsi. OgHuM 13 KIIOYOBUX HANPSAMKIB PO3BUTKY EHEPreTUYHOTO
MalIMHOOYyBaHHSl € CTBOPEHHSI Ta MacOBE BHUPOOHUIITBO ra30TypOIHHUX JBUTYHIB
(I'TH) momoro mokominHsA. OCHOBHA yBara NPUAUISETHCS 30UTBIICHHIO IXHBOTO
pecypcy, HaaIMHOCTI, TATO030pOEHOCTI Ta E€KOHOMIYHOCTI. JlOCATHEHHS BHCOKHUX
eKCIUTyaTaIllliHUX XapaKTepUCTUK TaKUX JBUTYHIB OJHOYACHO 3 JOTPUMAHHAM
OOTpYHTOBaHMX C€KOHOMIYHUX TIIOKa3HUKIB HEMOXJIMBE 0€3 BUKOPHUCTAHHS
NEPCHEKTUBHUX MaTepiayliB, 1HHOBAUIMHMX KOHCTPYKTOPCBKHX Ta TEXHOJOTTYHUX
IIJIXO/IIB, & TAKOXK CYYaCHUX BUPOOHUYUX TEXHOJIOTIH.

OcoOnuBe 3HaueHHs y Bu3HaueHHl pecypcy [T/ MaroTh ageramt poTopHOi
YaCTUHU KOMIIpecopa, sKi TMpaIiolTh IMiJ HAaHOUIBIIUMU HaBaHTAXKCHHSIMHU.
[IpoioB)KEHHS TEPMIHY iXHBOI CIY>KOM TICHO TMOB'S3aHE 3 MOMJIMBICTIO PEMOHTY Ta
BIJIHOBJICHHS LIMX KJIFOUOBUX BY3JiB. Hanpukiiaz, neski 3 Takux aeranei, sk OapadaHu
KOMIIpECOpa MaloTh CKJIAJHy 3BapHy KOHCTpPYyKUit0. /[l iX BHUIOTOBJIEHHS
3aCTOCOBYIOTHCS JIBOGA3H1 TUTAHOBI CIUIaBH MiABUIIIEHOT MIIIHOCTI, Taki sik BT8, BT9
ta BT3-1. OnHak 111 MaTepiayin XapakTepU3yIOThCsl OOMEKEHOIO 3BaPIOBAHICTIO, III0
CTBOPIOE TEXHIUHI CKJIATHOCT1 Y BUPOOHMIITBI.

[cHyr0oul MeTOIM 3BapIOBAHHS IIJIABJICHHSM, TaKl sIK aprOHOAYTOBE 3BapIOBAaHHS 1
€JICKTPOHHO-TIPOMEHEBE 3BapIOBAHHS, ICTOTHO BIUIMBAIOTh HA CTPYKTYPY 1 MEXaHI4HI
BJIACTUBOCTI 3BapHUX CHOJYK 3 TUTaHy. TepMIiuHI LMKIM MPOLECY 3BAPIOBAHHS
MPU3BOJATH IO CTPYKTYPHUX 3MiH Ta MOTIPIICHHS XapaKTEPUCTUK MIITHOCTI 3'€ THAHb.
Tomy nist rapaHTii HaIIHHOI eKCIUTyaTalii ABUTYHAa HEOOX1HO MiABUIIUTH MapaMeTpu
MIITHOCTI 3BapPHHUX BY3IIiB.

Posrasgatoun pi3Hi METOAM 3BAPIOBAHHS IUIABICHHSIM, MOKHA BUJAUIUTU HU3KY
ixH1X HeJoiKiB. Hanpukian, npu AyroBomMy 3BaproBaHH1 3 BUKOPUCTAHHSAM 3aXUCHOTO
ray aprony, OyJb TO aBTOMATHYHHI, HaAMiBaBTOMAaTHUYHWUN a00 pydyHUN METOJ 3
€JIEKTPOAOM, IO HE IJIaBUThCS (BKJIIOUAIOYM 3BAapIOBaHHS 3 Oe3lepepBHOIO abo
IMIIYJIBCHOIO JYTOI0), MOTPiOEH 3aXHUCT HE TUIbKH 30HH 3BApPIOBAHHSA, aje 1 JUISHOK
TBEpJOro MeTany, Harpitux g0 Ttemmneparyp mnoHan 400°C. Takuii 3axuct
3abe3mneuyeThes a00 JTOKaTbHUMH a00 3araliIbHUMU 3aX0JIaMHU.

JlokanbHUI 3aXUCT Ma€ Ha yBa3i 130JIA11110 00J1aCT1 IyTH Ta PO3IIaBICHOT BAaHHHU,
JUTSL 90TO BUKOPHCTOBYETHCSI BUKJIFOUHO BUCOKOSIKICHUHN aproH. ['a3 momaeTnscs uepes
cnemianbHi Hacaaku. JIg YacTWH ImIBa, IO Yy CTajali OXOJIOMKEHHS, 1 HaBiTh
BHYTPIIIHBOI OOKY I1IBa 3aCTOCOBYIOTHCS I'a30B1 3aXUCHI MOy IIKH.

3aranbHUM 3aXUCT MPOBOJUTHCSA y CHEIIATbHUX KaMepax 13 KOHTPOJIbOBAaHOIO
aTMocdeporo, K1 3a0€3MeUyl0Th MOBHY 130JIA11I0 3BAPHOTO 3'€THAHHS Ta MaTeplaity
Bl 30BHIIIHIX BIUIKMBIB. Jl0 Takux Kamep Mpea'siBIASIOTHCS CYyBOpPI BHUMOTH,
HaWBAKJIUBIIIA 3 IKUX — MIATPUMKA HEOOX1THOT AKOCT1 3aXMUCHOT aTMOC(EepU MPOTATOM
yChOT0 TIpolecy 3BaproBaHHs [1, 2].

AHaJi3 OCTAHHIX JOCJHiIKeHb | myOaikanii. Y cydyacHMX yMOBax BUPILICHHS
poOJIEMU KOHTPOJIIO KOHIIEHTpAIIll aproHy y TEXHOJIOTTYHOMY MPOIeci BUPOOHUIITBA
enemeHTiB ['TJ[ TicHO moOB'I3aHe 3 pO3B fA3aHHSAM 3aBJaHb, CHPSIMOBAaHUX Ha
30epeXeHHsT PIBHS  JOCTOBIpHOCTI  iHGopmamii SK Ha PiBHI TNEPBUHHUX
NEPETBOPIOBAYIB, TaK 1 B KOMYHIKaTUBHUX JiHIAX. [Ipy 11boMy muTaHHS HaA1MHOCTI
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iH(dopMarlii yCHmimHO BUPINIEHO B 1H(OpMAIIHHUX cHCTeMaxX O00'€KTIB aTOMHOL
SHEPreTUKH Ta 3aJII3HUYHOTO TPAHCIIOPTY 3aBIISKH MEPEX0y Ha BOJOKOHHO-ONTHYHI
TexHoJorii [3].

JUist  KOHTpOJIIO  KOHIIEHTpalii  razy  BHUKOPUCTOBYETHCS  LIMPOKHIA
ra30aHajizaTopiB, pO3pOOICHNX HAa OCHOBI PI3HUX (PI3UYHHUX MPUHIIUITIB 1 BAPOOIECHUX
CEpIfHO MPOMHCIOBUMH TMiAnpueMcTBamMu. [IpoTe mnpakTHuHE BUKOPUCTAHHS
ICHyIOYMX MPHUCTPOIiB BUSBWIO HEJOCTAaTHIO CTIMKICTB LHUX CHCTEM JO
eKCIUTyaTaiiHuX ~ JAeCTaOUTI3yIOUMX YWHHHKIB, IO BHHUKAIOTH  BHACIIIOK
KOMITAKTHOTO  PO3TAIllyBaHHS TEXHIYHOTO OOJagHAHHSA CyAeH. Y  paMKax
BJIOCKOHAJICHHS ~ METPOJIOTIYHUX  XapaKTEPUCTHK CUCTEM JUIT  KOHTPOIIIO
€JIEKTPOCTATUYHOTO TMOJsl OyB MPOBEJACHUN J€TaJbHUN aHalli3 KOHCTPYKTHUBHUX
0COOJIMBOCTEHM HAUTIOMIMPEHIIIINX TUITIB JIATYUKIB.

Bigomuii razoanamizatop IjacTHHA SKUH CKJIQJIA€ThCS 3 OCHOBH 3 KBAapIIOBOTO
CKJIa, JIO AKO1 IO KOJIy IIpUBapeHi 24 BiAPI3KU YYTIUBUX BOJIOKOHHUX CBITJIOBOIIB. Y
[EHTP1 IJTACTUHU HAaHECEHO BIIJI3EPKAIOIOYHNH 1I1ap, /10 SIKOTO MPUBAPESHUI OCHOBHUIA
CBITJIOBOJI 3 BOJJOKOHHUM po3raily’kyBaueM. Ha BiJIIOBITHUX IJIedax po3rajiyxyBayda
3MOHTOBAaHO MYJLTHUIUIEKCOD, NEMYIbTUIICKCOP Ta CBITJIIOBOAM JUIS TMIABEICHHS Ta
BiJIBEJICHHS BUIIpOMiHIOBaHHs (puc. 1) [4, 5].

KoHcrpykiist npuniagy sBiisse cOOOI0 CTaTUYHY KOHCTPYKIIIO 0€3 MOMJIMBOCTI
Moudikaiii, M0 CyTTEBO OOMEXYE MOXKIMBOCTI MOIMIMPEHHS J1ara30Hy BUMIpIOBaHb.
[IpucTpili He € IHBaplaHTHUM JO TEMIIEpATypHOrO BIUIMBY, 00 BIACYTHSA
TEPMOKOMIICHCAIliS ~ KOJMBaHb  TEMIIEPaTypyd  30BHINIHBOTO  CEPEIOBHINA  Ta
KOHTPOJILOBAHOI Tra3oBoi cymimri. HeoOximHICTh 0OpOOKM OCHOBHOTO Ta YYTJIMBUX
CBITJIOBOJIIB 3 HAJ[3BUYAHO BUCOKOIO SKICTIO JIJIsl YHUKHEHHS CTBOPESHHS YMOB JUISI ITOSIBH
Mapa3uTHOI MOTYJISIIIT 0OYMOBITIOE HEMPUHHATHY JIJIsl TOPTATUBHUX TIPUCTPOIB BAPTICTh.
Tex came cTocyeThest 1 HEOOX1HOCTI HASIBHOCTI CKJIAJTHOT CHCTEMH MIATPUMKH TeOMETpIi
ONITUYHOTO KaHATTy TYHEIBHOTO 3B'S13Ky OCHOBHOT'O Ta UyTJIMBUX CBITJIIOBO/IIB.

1 2 7 6 5 4 3

.

A
Puc. 1. BonokoHHo-onTHYHMI razoaHanizaTop: 1 — oCHOBa; 2 — BIAA3EPKAIIOIOYHI HIap;
3 — OCHOBHMI CBITJIOBOJ; 4 — Yy TJIMBI CBITJIOBOJH, 5 — MYJIBTUILIEKCOP; 6 — NEMYJIBTUILIEKCOD;
7 — po3ranyXyBau

Z
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binbin BUTbHUN Bij] 3a3HAYEHUX HEJIOIIKIB 3 ra30aHaAII3aTOP, KU CKIAAAETHCS 3
JoKepena 1H(padyepBOHOI0 BUIIPOMIHIOBAHHS, (QOTONpHiiMada, ONTUYHOTO (PUILTPY,
CBITJIOBOJIIB Ta (hoTompuiiMaya. BiqMIHHICTh JaT4YMKa MOJSATAE Y TOMY, IO JHKEpPEsIo
BUIPOMIHIOBaHHS CHOJIy4eHE 3 ABOOIYHMM ONTHYHHM pO3Taiy>KyBadeM, IMEepBHUHHA
riJIKka SIKOr0 MICTUTh ONTHUYHUHN (PUIBTP Ta BUMIPIOBATBHHUI TPyOUaTHil CBITIOBOJ Ta
BKPUTHM BIJII3€PKATIOI0YMM IIapOM TOpiieM. BToprHHA T1JIKa MICTUTh KOHTPOJIBHUIA
CBITJIOBOJI Ta ONTHYHUW (DPOKOH Uil CIOJYYEHHS CBITIOBOAY 3 (oTonmpHiiMavem.
OOuABI TUIKK po3raigy’kKyBada CIoy4deHi 3 0iMeTaneBoro miacTuHoro (puc. 2) [6].

1 4 3 5

>

2 8 9 7 6

Puc. 2. BonokoHHo-onTHYHMHN Ta30aHaizaTop: 1 — mxepeno iHppayepBOHOTO BUIIPOMiHIOBAaHHS;
2 — horonpuiimay; 3 — OoNTUYHUHN QIIBTP; 4 — ONTUYHUN PO3TATYKYBad; 5 — BUMipPIOBAJIbHHUMA
TpyOuaTHii CBITIIOBO; 6 — BiJ/I3epKAIOIOUHNH map; 7 — KOHTPOJIBHHIA CBITIIOBOJ; 8 — (DOKOH;

9 — OimeTaneBa MJIacTHHA

Alle HaATO HU3BKUK IIOKa3HUK 3alIOMJICHHS AaproHy YHEMOXJIMBIIIOE
3aCTOCYBaHHS 3a3HAYEHOT0 Ta30aHAII3aTOPY I KOHTPOJIIO KOHIICHTPAIIIi I[HOTO ra3zy.

MeTta Ta 3amaui gociaimkenHs. Ha ocHOBI BuIlle BHUKIQAEHOIO0 HAOYHUM €
BHCHOBOK IPO aKTYaJbHICTh yIOCKOHAJICHHS 3aC001B ra30aHaiTHYHOIO KOHTPOIIO B
TEXHOJIOT1YHUX Tporiecax BupooHunrea I 'T/I.

3a ICHYI0UOTO CTaHy, JOIIBHOIO € PO3POOKAa HOBOT'O CXEMOTEXHIYHOIO PIIIICHHS
razoaHamizaropa. llepembavanocsi, MO KOHCTPYKTMBHE BHUKOHAHHS Ha OCHOBI
BOJIOKOHHO-ONTUYHUX Ta  aeporejeBUX  €JEMEHTIB TOBUHHE  3a0e3MeYuTH
BUMIPIOBATLHOMY MPUCTPOIO:

— MPOCTOTY KOHCTPYKIIIT;

— BIJICYTHICTh HEOOXIJIHOCTI KOPEKUIMHUX i 3 MIIATPUMKH T'eoMeTpii Ta
BJIACTUBOCTEH €JIEMEHTIB JaTYNKA,;

— CTIMKICTB /10 30BHIITHHOTO BIUIMBY J1€CTa0LTI3yI0unX (HaKTOPiB;

— BHUCOKHUU piBEHb YYTIMBOCTI Ta MIBUAKO/I MPUCTPOIB BIJOMHUX THIIIB.

PesyabTaTn gociaixxenns. [IokasHuK 3a10MIIEHHS aproHy 3a HOPMAJIBHUX YMOB
(0°C, tuck 760 mm pT. cT.) cTaHOBUTH npuOm3HO n = 1.000281 minii D watpito (A =
589 um). Lle 3HaueHHs Ay>ke OJIU3bKE 0 OJIMHULIL, OCKUIBKM aproH — IHEPTHUH ra3 i3
HU3BKOIO MIUTHHICTIO.
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3a TakMX YMOB OpraHi3yBaTH B3a€MO/III0 aprOHY, SIK ONTHYHOTO CEPEIOBHUINA, 3 1
CKISHAMH MarepiajaMd JJIi CTBOPCHHS KOMIUIEKCHOTO CJIa0OHAMPAaBIISIOYOTO
ONTHYHOTO CBITIOBOAY HayXe ckianHo. CrnaboHampaBisitodl ONTHYHI CBITIIOBOJIH
MalTh  KJIIOYOBY IlepeBary — BOHM MIATPUMYIOTH  CHOPOIIEHUH  PEXUM
PO3MOBCIO/IPKEHHST CBITJIa, IO 3HIKYE MIDKMOJIOBI CIOTBOPEHHS Ta pOOUTH iX
3pYYHUMH JIJIT BUCOKOIIBH/IKICHOT TIepeadl JaHuX.

CepiieBrHA Ta 000JIOHKA MAIOTh JIyKe OJIM3bKI MOKA3HUKU 3aJIoMJIeHHs. CBITIIO
YTPUMYETbCSI B CEPIIEBHHI PaxyHOK ITOBHOTO BHYTPINIHHOTO BIAOWTTS, ajie KyT
KPUTUYHOTO BIIOUTTS HEBEIUKHM. e mpu3BOIUTH 10 TOTO, IO CBITJIO MOIIUPIOETHCS
MaiKe K Yy BUTbHOMY IPOCTOPI, aJie 3 HAPSIMKOM B3JIOBXK BOJIOKHA.

Cepen anpTepHATUB ONTHYHUX MaTepiaiiB, UM MOKAa3HHUK 3aJIOMJICHHS MOXeE
3a0€3I1eUNTH PEKUM CIIAa0OHANPABIAIOUOrO CBITIOBOAY, TaK 3BaHI aeporeni. Im
HaJICKUTHh aOCOTIOTHUN MIHIMYM CEpejl YCIX MPO30pUX PEYOBHH. Aeporeiii MaroTh
VHIKaJbHI OINTHUYHI BJIACTUBOCTI: TMOKa3HUK 3ajomuyienHs: 1,05 ... 1,08 (mus
KPEMHIEBHUX aepOTelliB), 10 € 3HAYHO HUXKYHUM, HIXK y kBapiy (1,46) abo 3BuUaitHOrO
ckia (1, 46 ... 1,9); nobpe mpomyckarTh CBITJIIO Y BUIAUMOMY Ta OmmkHbROMY [U-
Alama3oHi; KpEeMHIEBI aeporeni TakoX Mpo3opi B Yd-o0macTi; HU3bKHI MOKa3HUK
3aJIOMJICHHS 3HMKY€E B1IIOOpPaKEHHS HA KOPJIOH1 MOBITpsS-MaTepia.

[Ipu B3aemoiii BOJIOKHA 3 aepoTrelil0 3 aproHOM BIJOYBAETHCS B3a€EMOJIISI MIXK
3aTyXalo4yor0 XBUJICIO HA MOBEPXHI ONTHYHUX BOJIOKOH 1 MOJICKYJIAMH Ta3y.

Ile mpu3BOAUTH 10 3racaHHs 3aracarouuX XBWUJIb 1 3HUXKEHHS 1HTEHCHUBHOCTI
BUXIJTHOTO CUTHAJTY JaT4WKa, OCKIJIPKY TMOKA3HUK 3JIOMJICHHS TIOBEPXHI 3MIHIOETHCS
B 3QJIEKHOCT1 Bl KOHIIEHTpaIlli ra3y. 3ajekHICTh MK 1HTEHCUBHICTIO BHUXIJHOTO
CBITJIa IaTYMKa Ta KOHIICHTPAIIi€I0 Ta3y MOKHA BU3HAYUTH SIK:

L, =1,e™"", (1

ou

ne Iy, — IHTEHCHBHICTB Taal0voro cBitTna; Iy, — IHTeHCUBHICTH BUXIAHOTrO cBIiTIA; L —
JOBKMHA YYTIMBOI 30HU BOJIOKHA; {(n) — KOe(IIIEHT 3aracaHHs 3aracarouux XBUJIb
MiJT JI€0 MOJIEKYJl ILUJIBOBOrO ra3zy abo 4yTJIMBHUX MarepiajiB, n — KoedirieHT
3aJIOMJIEHHSI MOJIEKYJI IIILOBOTO razy ado YyTJIMBUX MaTepiaiB.

30kpemMa, i 30HM BUMIPIOBaHHS 13 MPSMOIO CTPYKTYpOro &(n) Ha YyTIUBICTh
BIUTMBA€E ¢()eKTUBHA ILJIOIA B3a€EMO/Ii1 M’k MOJIEKYJIaMH a3y Ta ONTHYHUM BOJIOKHOM:

[7 - 14]
i(n)=L?cos®cot®,
27tp(np + n)

e T — KoedilieHT 00'€eMHOTO 3racaHHsS MOJEKYJ HUIbOBOTO Ta3zy a00 YyTIMBUX
MarepiajiB; A — JOBXKWHA XBUJII 11aJIaI0Y0T0 CBITJIA Y BOJIOKHI y BIILHOMY IIPOCTOPI, P
— pazaiyc BoJIOKHA B 00J1acTi rOJIOT0 BOJIOKHA, Np — MOKA3HUK 3aJIOMJICHHS CEPICUHUKA
BOJIOKHA 3 pajiiycoM p; O — KyT MaJiHHS CBITIIa HA MEXI PO3JUTY MIXK CEpPIIEBHHOIO
BOJIOKHA Ta MOJIEKyJIaMH ra3y a0o 4yTJIMBUMHU MaTeplalaMH.

Jlns 301IbIIEHHS TUTOIII B3a€EMOJIT BOJIOKHA Ta Ta3y JOMUIBHO 3aCTOCYBaTH

BOJIOKHa peBosbBepHOro Tumy [15]. Tomi cxema 3amporOHOBAaHOTO JATYHUKY
KOHIICHTpAIIii aproHy MOXe BiMmoBigaTu (puc. 4).
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Pazianeni TpyGuati
CBITIOBOOH

JarasHa 00010HKA

Puc. 4. BonOKOHHO-ONTUYHUIN TaTYMK KOHIEHTpalii aprony: 1 — cBiTI0BOA 3 IPO30PY AEpOTeto; 2
— 000J10HKa; 3 — paziayibHi OTBOPH; 4 — ONTHYHHUI PO3TaTyKyBad; 5 — IDKEPEI0 BUITPOMIHIOBAHHS;
6 — poronmpuitmau

3 ypaxyBanHsM (1) Ta B3aJIe)KHOCTI TOKa3HWKA 3aJOMJICHHS aproHy Bij
KOHIeHTpalli (puc. 5), MOXIMBO TNPOTHO3YBATH TI€BHY JIHINHICTE QyHKIIIT
MEPETBOPCHHSI TaTYMKY 3aIPOTIOHOBAHOT CXEMH.

= 1.002ﬂ

10025
n=1. 0142//

n

=

n=1.0002

n=1.00003~"1

1.0000/

0.0 0.1 0.2 0.2 0.3 0.4 M, Moas/1

Puc. 5. 3anexHicTh MOKa3HUKA 3aJJOMJICHHS aprOHY BiJ KOHIICHTpaii
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BucnoBku. Y po3po0ieHOMY JaTUYMKy BUKOPUCTAHHS aepOresIEBUX ONTHUYHUX
eJIEMEHTIB 3a0e3meuye:

— OTPUMAaHHS BIPOT1IHOTO 1H(OPMAIIHHOTO CHUTHATY, HE3Ba)KalOUM Ha BILJIUB
JecTabuT3younux (akTopis;

— e(eKTUBHY KOMIICHCAIIiI0 30BHIIIHIX BIUIMBIB HA BUMIPIOBAJIbHUI KaHAa,

— BIJACYTHICTb MOTPEOHM Y PETYJISPHOMY KOPUTYBaHHI TIE€OMETPIi CKIAJOBUX
JaT4YNKA.

[Ipuctpiii [103BOJNSIE TMPOBOAUTH BHUMIPIOBAHHS KOHIIGHTpAllli aproHy vy
TEXHOJIOTIYHUX TIPOIlecax B IIMPOKOMY Jliara3oHi, 30epiratound MpH IIbOMY BHUCOKY
Yy TJIUBICTD 1 BEJIMKUM Jl1aria30H BUMIPIOBaHHS.

3anponoHOBaHa MOJIEJb IaTYUKa CIOPUSIE MIIBUIIIEHHIO O€3MeKH Ta e(PeKTUBHOCTI
KOHTPOJIIO TEXHOJIOTIYHUX MPOIIECIB, SKI BUKOHYIOTHCS y BUPOOHHIITBI CYTHOBUX
['T/I. Pa3oM 3 matunMkamu, siKi CTBOPEH1 Ha OCHOB1 BOJIOKOHHO-ONTUYHUX TE€XHOJIOT1H,
CTaHE MOXJIMBUM CTBOPCHHS PO3TAyKCHHX IHTEJICKTYalbHUX i1H(OpMaIliitHO-
BUMIpIOBAIbHUX cuctemM [16]. Il MOXIUBICTh MOXK€ NO3WTUBHO BIUIMHYTU Ha
3arajbHy €Heproe(peKTUBHICT BUPOOHHUIITBA.
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Abstract — Intellectualization of measurement information processing processes
using expert system technologies is one of the key areas that contribute to improving
the quality and reliability of automated systems for monitoring the state of the working
gas environment. Such systems provide more accurate recognition of the parameters
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of the controlled environment. The most effective were monitoring systems that use
approaches based on continuous observation of changes in the concentration of the gas
mixture through long-term measurements. However, their development has certain
limitations due to the imperfection of modern gas analyzers. The purpose of this work
is to introduce the latest means of argon gas analysis to improve the technological
process of manufacturing gas turbine elements. The object of research is the processes
of forming and converting the measuring signal in argon concentration control devices.
The subject of research is related to fiber-optic means of measuring argon
concentration. The solution to the problem is achieved by developing and
implementing an innovative fiber-optic sensor with a modified design of the sensitive
element. The proposed sensor will provide the organization of constant and long-term
monitoring of argon concentration.
Keywords: measurement, argon, aerogel, fiber optics, optical fiber
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A key issue facing social media now involves telling apart authentic engagement
from organized artificial activity - like networks of fake accounts built to boost false
narratives or sway collective views. According to recent global studies, chatter on
social media about global events comes from 20% bots and 80% humans [1]. Malicious
bots already account for 37% of all internet traffic [2]. Older techniques tend to lean
on basic signals such as how often someone posts or when an account was created, yet
these miss subtle clues shown by newer bots that act more like actual people [3]. Such
strategies ignore the way automated profiles link up in groups, pushing material
forward at once through tightly connected nodes. When systems lack deeper ways to
probe these connections, identifying short-lived efforts becomes hard, especially those
surfacing fast around votes or emergencies. Hidden bot-driven movements may then
warp conversations, weaken confidence in digital spaces, and shift outcomes in society
long before oversight catches up.
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Born from new attempts to fight fake online profiles, this study introduces a blend
of techniques to uncover networks of robotic accounts by studying both how they move
across platforms and what their messages contain. Not limited to just timing or
frequency, the approach maps user interactions as evolving graphs, revealing clusters
that coordinate - like identical posting times or mirrored hashtags. Distinctive here is
attention to speech patterns: sudden changes in mood, strange loops of phrases, or stiff
wording expose artificial voices [4]. Through merging pathways - message diffusion
paths, follower links, plus profile traits - identification grows more precise, beating
conventional methods when checked against actual data pulled from digital forums
such as Twitter and Facebook.

Even when used in real-time tracking, the system supports social media teams by
spotting initial patterns tied to organized bot activity, sending alerts once atypical
collective actions appear [5]. When small signs of coordination show up - such as
synchronized posts on divisive topics - team members get reliable cues, reducing
misinformation without relying only on manual checks. As delays shorten and
reactions speed up, dialogue environments become steadier, engagement feels more
genuine, confidence builds gradually, and online communities remain workable over
extended periods.
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	CLOUD-BASED TRAINING OF SEMANTIC SEGMENTATION MODELS FOR URBAN SCENE ANALYSIS
	Abstract. Semantic segmentation is a key task in computer vision that allows understanding of images at the pixel level. Although deep learning models have greatly improved segmentation results, training these models usually requires a large amount of...
	This paper presents a small experimental study of cloud-based training for semantic segmentation using an urban scene dataset. The experiment was carried out in the Kaggle cloud environment with GPU support, using a subset of the Cityscapes dataset th...
	Methodology. The experiment was conducted using the Cityscapes dataset, which is widely used for urban scene understanding tasks. To reduce computational requirements, only a subset of the dataset corresponding to a single city (Aachen) was selected.
	The subset includes 139 training images and 35 validation images. Each image is annotated at the pixel level with 19 semantic classes, along with an additional ignore label (255) for unlabeled regions.
	A U-Net architecture with a pretrained encoder was used in this study. The encoder backbone was initialized with weights pretrained on ImageNet, which helps improve model performance and convergence speed.
	The main model parameters are listed below:
	- Encoder: ResNet18
	- Number of classes: 19
	- Input resolution: 256 × 256
	The model outputs pixel-wise semantic labels for each input image. Model training was performed in the Kaggle cloud environment using GPU acceleration. The training configuration was as follows:
	- GPU: Tesla T4
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	- Optimizer: Adam
	- Loss function: Cross-Entropy Loss
	Basic data augmentation techniques were applied to improve the model’s ability to generalize.
	The model performance was evaluated using the following metrics:
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	- Training time per epoch
	- Total training time
	Experimental Results. The results of the experiment are presented in Table 1.

	HARDWARE-SOFTWARE IMPLEMENTATION OF A COMPUTERIZED SYSTEM FOR PREDICTIVE IDENTIFICATION OF MULTILAYER MEDIUM PARAMETERS
	Merenko Bohdan
	PhD Student
	Ivano-Frankivsk National Technical University of Oil and Gas
	Ukraine
	Abstract. This paper presents the hardware-software implementation of a computerized system for predictive identification of parameters of a multilayer medium of the “oil–emulsion–water” type. The proposed approach is based on a combination of the act...
	Keywords: electrical impedance spectroscopy, active compensation, DDS synthesis, transimpedance amplifier, synchronous detection, STM32, multilayer medium.
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