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OCOBJIMBOCTI 3BACTOCYBAHHA
MIKPOKOHTPOJIEPIB Y CYHACHUX BE3IIJVIOTHHUX
CUCTEMAX: AITAPATHE 3ABE3IIEYEHHA,
BbYJIOBAHI OBYUCJ/IEHHA TA ABTOHOMHICTb

Hikitin Aprem OJiekciiioBuy,

PhD, acucteHT Kadeapu MexaTpOHIKU Ta eIeKTPOTEXHIKU
HamionanpHOTO a€pOKOCMIYHOTO YHIBEPCUTETY
«XapKiBChKUH aBilalliiHUM 1THCTUTYT»

bosipkin Anapii OnekcaHapoBuy

CTapIvii BUKJIa/lay Kadeapu MexaTpOHIKH Ta eIEKTPOTEXHIKU
HamioHanpHOTO a@pOKOCMIYHOT'O YHIBEPCUTETY
«XapKiBCbKUH aBlallIMHUM IHCTUTY T

ArapkoBa CBiT/1aHa AHATOJIIIBHA

CTapIIvii BUKJIa/lay Kadeapu MeXaTpOHIKH Ta eIEKTPOTEXHIKU
HamioHanpHOTO a@pOKOCMIYHOT'O YHIBEPCUTETY
«XapKiBCbKUH aBlallIiHUM IHCTUTY T

AKTyaJbHicTh TeMH. Po3BuToK cydacHux Oe3minotHux cucteM (CBC) cTpiMko
3pOCTaHHs: 3a MPOTHO3aMu, puHOK Aocsarae 55,8 mupa USD mo 2030 poky 3 CAGR
7,8 % [1]. MikpokoHTposiepu Ta BOYJOBaHI OOYUCITIOBAIbHI CUCTEMH € KIIOUOBUM
eJeMEeHTOM 3a0e3MeUeHHs] CTaOlIBbHOCTI MOJBbOTY, aBTOHOMHOI HaBiramii, oOpoOku
JAHUX Yy pealbHOMY 4aci Ta iHTerpaili 3 cucteMamu Oe3neku. BogHodyac HHM3bKa
BApTICTh, €HEProe(EeKTUBHICTh 1 BIAKPUTHA KOJ 3aMIIAIOTHCA MPIOPUTETHUMHU
BUMOTaMH, OCOOJMBO JUIsl JOCHIJIHUUBKUX 1 MPUKIATHUX 3a/lad Y MOHITOPHHIY,
jorictul Ta Oe3meri. AHaii3 cy4acHOi JITepaTypy O03BOJISE BUIUIMTH TEHACHIIII
3aCTOCYBaHHS MIKPOKOHTPOJIEPIB y PI3HOMaHITHUX O€3MUIOTHUX Iuatdhopmax 1
3aMpONOHYBAaTH PEKOMEH AL JJIsl BITYM3HIHUX PO3POOOK.

VY cratTi Celebi Ta Aydin (2025) MIKpOKOHTpPOJIEP MPEACTABICHO SIK IEHTPATIbHHIMI
enement Oopty CBC [1]. Bin BukoHye o0O0poOKy JHaHuUX 3 I1HEPIIAHOTO
BUMIPIOBAJILHOTO OJIOKY, 3a0e3medye TipocTabumizaiio, CaMOBHPIBHIOBAHHSI,
yTpUMaHHS BUCOTH, YTPUMaHHS MO3MIIii, TOBEPHEHHS 10 TOUYKH CTAapTy Ta HaBiraiis
3a MapuIpyTHUMH Toukamu. [lata po3paxoBye HEOOX1/1HI BUAKOCTI MOTOPIB, pearye
Ha aBapiiiHl cueHapii (HampuKIiIaJ, TMOBEPHEHHsS MpPU HU3BKOMY 3apsiai Oartapei) i
MNIATPUMY€E aBTOHOMHY HaBiramito. KomyHikamis 3 BUMIPIOBAIBHUM OJIOKOM
BiOyBaeThcsi yepe3 mnporokonmu SPI, UART Ta [2C; mimara 1HTErpyeThes 3
perynstopom o0eptiB CBC (ESC-perynstopom), GPS-momynem, Gapomerpom 1
KOMITacCOM. ABTOpU MIAKPECIIOIOTh, IO IUIaTa YMOPAaBIIHHS MOJbOTOM BHUMArae
HaJlalITyBaHHS [MapaMeTpiB Yy MpOorpaMHOMY 3a0€3MeuYeHHI, OCKUIbKH He
3amporpaMoBaHa i KoHkpeTHy koHdirypariio CbC.
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VY po6orti Ortiz Coérdoba, Molina Zarca ta Skdrmeta (2023) nmpoBOAUTBCS OIJISIA
mwiatrgopmu Raspberry Pi sik 6oproBoro Multi-access Edge Computing-By3na [2].
[Inarpopma BHUKOPUCTOBYETHCS [UIsi JAUHAMIYHOTO PO3TOPTaHHSA BIPTyalbHHUX
MepexkeBUx QyHKIii y koHTekcTi SG/B5G-6e3neku. Mikpokontponep Raspberry Pi
B3a€EMOJII€ 3 TIOJLOTHUM KOHTpoJepoM dYepe3 mpotokon MAVLink (a6o MSP),
3a0e3nevyyourd BUKOHAHHS TOMITHK Oe3neku. PeanmizoBaHi BIpTyadbHI MeEpeKeBi
GyHKIT 17151 TMHAMIYHOTO 3aBaHTaKEHHS TOYOK MapIIpyTy y OOPTOBHII KOHTpOJIEp Ta
ML-mozens asist po3ni3HaBaHHs MATEPHIB HA 300paxeHHAX. ExciepuMeHTH nokasanu
yac TOTOBHOCTI CHCTEMH IIICIS OTPUMAaHHs MOJITHKH O€3MEeKHM MEHIIE 3 CEKyH]
(MpOaKTUBHUI PEXKUM 3 JIeCATbMa TOUYKaMH MapuIpyTy) Ta OJu3bko 1 ceKyHAau ams
pEaKkTUBHOrO JIOKadbHOro pearyBaHHsA. Lle no3Bossie CBC BUKOHYBaTH aBTOHOMHI
HOJIBOTH 3 JIOKATbHUMHU PEAKIISIMU 0€3 MMOCTIHHOTO 3B’ A3KY 3 HA3€MHOIO CTAHLIETO [2].

¥ pob6orti Ortega, Loyaga, Cruz Ta iH. (2023) onucano riopuaHy cucteMy Ha 6asi
Raspberry Pi 4 ta Pixhawk Cube 2.1 [3]. Raspberry Pi Buctynae HU3bKOBapTICHUM
BOynoBanuMm obuucitoBadyeM s cucteMu LOAS (Landing & Obstacle Avoidance).
KomyHikariist 3aiiicHIoeThCs 32 npoTokosioM MAVLink. BukopucTtoByeThcsi naTuuk
Bigictani LIDAR Lite v3 ta nmpocta kamepa NolIR v1. MikpokoHTpoisiep 00po0isie
300paxkeHHs 3a nonomororo OpenCV, 3a0e31euye aBTOHOMHY MOCAJAKy Ta YHUKHEHHS
nepemko1. TecTu B KOHTPOJIbOBAHUX YMOBAX MPOJEMOHCTPYBaIW ycrimHICTh 90 %.
ABTOpHY MIIKPECIIOIOTh MIHIMAJbHE JIOAATKOBE EHEPrOCIOXWBAHHS MOPIBHSAHO 3
KOMEpLIMHUMH aHaJoraMi, II0 KPUTHYHO Ba}JIMBO JUIs TPUBAJIUX MICIH Yy
BAXKKOAOCTYIHUX panioHax [3].

Hocmimxenns Fraser, Pretorius, Hepworth ta Botha (2025) npucssiueHo po3po0Oiii
BracHoro PX4-cymicuoro flight controller na 6a3i mikpokonTposepa STM32F405
(Cortex-M4, 168 MI'tt, 192 kb SRAM, 1 Mb flash) [4]. /lu3aiin mOBHICTIO BiAMOBiAa€E
BiikputuM crangaptam Pixhawk (pin-out, uORB-Tomikm) 1 iHTErpy€eThCA 3 BIIKPUTUM
I13 PX4-Autopilot, QGroundControl Ta MATLAB/Simulink. MikpokoHTposep
3abesneuye npaiiBepu cencopis (IMU BMIO88, 6apomerp BMP388), 30BHIIIHIO
koMmyHikaiito (MAVLink, ROS2), 30epiranHs AaHMX Ta aJrOpUTMU KEepyBaHHS
nonboToM. [lopiBHsIHHS 3 KoMepiiitHumMu piieHHsMu (Crazyflie Bolt 1.1 Ta Pixhawk
6C) mokaszano eKBIBaJICHTHY NPOAYKTUBHICTh IIPU 3HAYHO HIKY1NA BapTOCTI. ABTOpHU
HaroJIOIIyI0Th HA MOXJIMBOCTI po3IUpeHHs s pizHux TuniB CbC (MyapTUKONTEPH,
TUITYy JIITAI04Y€ KPUJIO Ta 1H.) Ta IHTErpauii 3 iIHCTpyMEHTaMU CUMYJISLIT [4].

AHaJi3 HaBeIEHUX JOCIIUKEHb JO03BOJII€ BUAUIMTU JIBa OCHOBHHUX THIIU
MIKPOKOHTPOJIEPIB:

a) xwracnuni MCU (STM32 cepii) y O0OpTOBUX MOJLOTHUX KOHTpOJEpax — s
ctabim3zarii, 00pooku manux IMU Ta Ge3nocepeaHboro kepyBaHHs Mmotopamu [1, 4];

0) ogHoraTHi koMt totepu (Raspberry Pi 4) sik 60pToBi 00UnCIIOBANIbHI BY3JIH —
JUTSI CKJIaiHOT 00poOKu (koM roTepuwmii 3ip, ML) [2, 3].

KimtouoBi x (QyHKIIT BKIIO4arOTh: 30ip 1 O0OpOOKY CEHCOPHUX JIaHMX
(axcenepomertp, ripockor, 6apometp, GPS, LIDAR), po3paxyHOK KEPYIOUHX CUTHAJIB
st ESC-perynsitopiB, peaiizalito aBTOHOMHUX MaHEBPIiB (3JIIT, MOCaKa, HaBIrallis 3a
MapuIpyTHUMHU TOYKAMH), JUHAMIYHE pearyBaHHs Ha mojii (Oe3MeKoBl, MepenKoam)
Ta iHTerpamito 3 Mepexamu SG/MEC [1-4].

10
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[IpoTokonmu komyHikaiii — MAVLink (ocHOBHUI mjis B3aemojii 3 OOpPTOBUM
kouTposiepom), SPI/UART/I2C (3 IMU), uORB (BHyTpimHi moBimomieHHs PX4)
[2-4].

[lepeBaramu >k €: HHM3bKa BapTicTh 1 BigkpuTtuii kox (PX4, Nuttx RTOS,
pymavlink); wmacmrtaboBanicte Bin Mikpo-ApoHiB (Crazyflie) no BaHTaXHUX
miaTdopm; BUcOoka iHTerpamis 3 AI/ML, koM’ IOTEpHHM 30pOM Ta CHCTEMaMH
6e3neku; mBuaKa peakiis (1-3 ¢) 1 aBTOHOMHICTB Y BIICYTHOCTI MOCTIMHOTO 3B’ SI3KY
[1-4].

J1o He0JTIKIB MOKHA BIJTHECTH: 3pOCTaHHS eHeprocrokuBaHHs mpu ML-o06po0iii,
oOMekeHa 00YMCIIOBaIbHA TIOTYXKHICTh JUIsl CKJIQJHUX MOJIEEH y pealbHOMY Yaci,
3QJIKHICTh BiJl TOUHOCTI CEHCOPIB Ta HEOOXITHICTh HAJAIITYBaHHS MapameTpiB Mif
KOHKpeTHY miiatdopmy [2, 3].

BucHoBku. MikpoKoHTpoJepy 3a0e3NedyloTh MOBHUM LMK aBTOHOMHOCTI
CydyacHHUX O€3MIJIOTHUX CHUCTeM — BiJ 0a30BOi crabimizamii 10 1HTEIEKTyaJIbHOI
0o0poOkM naHux 1 peakuii Ha 3arpo3u [1—4]. I'Opuani apxitekrypu (STM32 +
Raspberry Pi) mnoeaHyroTh HamliHICTh KepyBaHHS 3 MOTYXKHICTIO OOYHCIIEHb.
HailinepcnexktuBHimmmu HanpsiMkamu €: iHTerpanis AI/ML 6e3nocepenuso Ha MCU,
cyMicHiCTE 3  6G/ZSM-(peiimBopkamu, ToAadbllle 3HUXKEHHS Baru Ta
€HEProcroKUBaHHS, a TAKOXK pO3poOKa HalllOHAJBbHUX HU3BKOBAPTICHUX IUIATPOpPM
JUISl MOHITOPUHTY HAJ3BUYAWHUX CUTYAIlil, CUTbCHKOTO TOCIIOAapCTBA Ta OE3MEKH [2,
4].

PesynbraTti aHamizy MiATBEPKYIOTh, 110 3aCTOCYBaHHS BIAKPUTHX CTAaHIIAPTIB
(Pixhawk, PX4, MAVLink) no3Bossie mBUIKO CTBOPIOBATH KOHKYPEHTHI PIIICHHS,
aJlanTOBaHi JI0 peaibHUX YMOB €KCIUTyaTaIllli.
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THTET'PAIISI MIKPOITPOIIECOPHUX CUCTEM 3
INPOMHUCTOBUMHU IHTEPOEUCAMMU (CAN, MODBUS)

Hixkitin Aprem OuiekciiioBuy,

PhD, acucrtenT xadeapu MeXaTpoHIKH Ta €IEKTPOTEXHIKH
HarionansHOT0 aepoKOCMIYHOTO YHIBEPCUTETY
«XapKiBCbKUH aBlallifHUI IHCTUTYT»

bosipkin Anapiit OJiekcaHapoOBUY

CTapIIMid BUKIaa4d Kadeapu MeXaTpOHIKH Ta eIEKTPOTEXHIKU
HarioHansHOT0 a€poOKOCMIYHOTO YHIBEPCUTETY
«XapKiBCbKUH aBlallliHUI IHCTUTY T

Arapkoa Csitjiana AHaToJIiIBHA

CTapIIuii BUKIaaad kadeapyu MEXaTpoHIKHM Ta €JIEKTPOTEXHIKU
HarnioHanpHOro aepoKOCMIYHOTO YHIBEPCUTETY
«XapKiBCbKUH aBlallliHUI IHCTUTY T

AKTyanbHicTb TemMu. CyyacHa IPOMHUCIIOBICTh, EHEPIeTHKA Ta aBTOMATHU30BaHI
CUCTEMH  BUMAraloTh HAJIMHOTO Ta THYYKOro OOMIHY JIaHUMH  MIDXK
MIKPOITPOIIECOPHUMHU MPUCTPOSIMU, JATYMKAMU, TMPUBOJIAMU Ta ILEHTPaTI30BaHUMHU
cucteMaMu kepyBaHHs. [IpomucnoBi iHTepdeiicu Modbus Ta CAN Bxe
JECATUIITTIMU 3ATHUIIAIOTHCS OCHOBOIO JIJISl TAKOTO OOMIHY 3aBJISIKM CBOiM TIPOCTOTI,
BIIKDUTOCTI Ta CYMICHOCTI 3 PI3HMMH anapatHumu Tuiatgopmamu. Modbus,
cTBOpeHnit me B 1978 poili, cTaB CHpaBXHIM CTaHAAPTOM 3aBMASIKA MOMKJIUBOCTI
poboTH SIK yepe3 MOCHiAoBHI JiHIi, Tak 1 4epe3 Ethernet, mo mo3Bossie Jerko
MOEAHYBATH CTapi Ta HOB1 pUCTPoOi B eiuHy Mepexy. CAN, y cBOro yepry, 3abesneuye
BHUCOKY HaJ1MHICTh y peaIbHMX yMOBaX BUPOOHHUIITBA 32 PaxXyHOK arapaTHOi 00poOKu
MPIOPUTETIB 1 BUSBICHHS TOMUIIOK.

InTerpamis umx iHTEpdeEiciB 3 MIKPONPOLECOPHUMHU CHCTEMaMH JI03BOJISIE
CTBOPIOBATH HEAOPOri, aje IMOTY>KHI PIIIeHHS AJii MOHITOPUHTY, KEpyBaHHSA Ta
nepeaayl JaHuX y peaibHOMY 4aci.

Modbus € ogHUM 13 HAUTOMIUPEHINTUX MPOTOKOJIIB MPOMHUCIOBOI aBTOMATHU3AITI1
3aBASKUA CBOiM HAJ3BHYANHIN MPOCTOTI Ta yHIBepcadbHOCTI. BiH mpaitoe B pexumi
«MarcTep-miICTIINAY, Ie OJWH MPUCTPIN 1HIMIIOE 3alUTH, a 1HIII BiAMOBIIAIOTH, 110
poOUTH HOTO iACTBHUM [JISi CHCTEM, JIe¢ TIOTPIOHO PEryJsipHO 3UMTYBAaTH JaHl 3
Oaratbox natuukiB. [lepeBaroro € BIAKPUTHII XapakTep MPOTOKOJY, BIJACYTHICTh
JIEH31MHUX IATEXIB 1 JIETKA aJamTallis SK 10 HOCIIJ0BHUX JIHIH, Tak 1 1o Ethernet-
Mepex. Lle 1o3Bosisie iHTerpyBaTH 3acTapiii npucTpoi 3 cyyacHumu loT-mmatdopmamu
0e3 3HAYHUX BUTpAT.

[Ipore Modbus Mae i cyTT€BI HEAOMIKH: BIH 3aJIEXKUTh BiJl PEKUMY MOCTIHHOTO
onuTyBaHHs (polling), 110 301/IbIITye HABAaHTAXKEHHSI HA MEPEXKY Ta MOKE ITPU3BOIUTH
710 3aTPUMOK Yy BENUKHX cucTemax. KpiM TOro, KuUIbKICTh HIAKIIOYEHUX MPHUCTPOIB
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oOMekeHa, a BIZICYTHICTh BOYIOBaHMX MEXaH13MIB IpiopuTe3allii poOUTh HOTO MEHII
MPUAATHAM IS KPUTUYHHX 3a7ad, sIKI BHMararoTb OOpOOKHM MaHUX B PEKHMI
pEaIbHOTO Yacy.

Ha npotuBary nipomy, CAN 3abe3neuye B3aeMOIi10 0€3 IEHTPaTbHOTO MaicTpa 3
OaratpMa THMaMu TpUCTPoiB. KoxeH mNpucTpii Moke CaMOCTIHHO 1HIIIIOBATH
nepenavdy, a amnapaTHa apOiTpalis MPIOPUTETIB TapaHTye, [0 BaXXJIMBIIII
noBiIOMJICHHS He 3aTpumMyloThes. Lle poouts CAN He3aMiHHHM y cuUcCTeMax, Je
nOoTpiOHA BUCOKA HAIIMHICTD 1 IETEPMIHOBaHUH Yac peakilii — HalpuKiaa, y KepyBaHHI
CJICKTPUYHUMM MAallMHAMU 4M eHepreTuyHuM oOnanHanHaMm. Hemomikom CAN €
MEHIIIa THYYKICTh TIpu po6oTi 3 Ethernet Ta HEOOXIMHICTh JOJATKOBUX IHIIIO31B IS
iHTerpamii 3 XMapHUMHM cepBicamMu. Ha mpakTuiil 1mi JBa MPOTOKOIM YacTo
PO3IIIAIAIOTHCS K B3aeMoJI0NoBHIOYI: Modbus — st 3arajibHoro MOHITOPHUHTY,
CAN — 11 TOKaJBbHOTO KEPYBaHHS B PEXKUMI PEaIbHOTO Yacy.

AHaJjis. Y nocnimkenHi [1] aBTropu cTBOpUIIN CIICHIAIBHUH 1ITIO3, IKHH JI03BOJISIE
MIKpPOITPOLIECOPHIN CUCTEMI OJHOYACHO TMpaioBaTh 3 npuctposiMmu Modbus RTU
yepe3 nociigoBHy JiHito Ta Modbus TCP uepes Ethernet. OcHoBHa 111 nossirana B
TOMY, 100 CIPOCTHTH CKJIAJHY MEPEXKEBY TOIOJIOTIIO, € paHilie JOBOJUIIOC
BUKOPUCTOBYBAaTU JOPOrl MPOMHCIOBI KoHTpoJdepu. LIlmo3 camocTiiiHo 00pobiise
3alUTH BiJ 000X THUIIIB MPUCTPOIB, 30epirae HaJalITyBaHHS B €HEPrOHE3aJIECKHIN
nam’ STl Ta HaJa€ KOPUCTYBAaYEBl 3py4YHHI 1HTEp(]Ec 1715 3MIHH ITapaMeTpiB.

[lepeBarm Takoro mMiAXOAY OYEBHJHI: 3HAYHE 3HUKEHHS BapTOCTI CHUCTEMHU
nopiBHsHO 3 Tpanuuiiaumu [1JIK, MOXIHMBICTH MpalloBaTH B peaibHOMY 4Yaci Ta
THYYKHM MamiHT 11eHTU(IKATOPIB MPHUCTPOIB, IO MOJETIIYE PO3MIUPEHHS MEPExi.
Kpim Toro, mumo3 aBTOMaTHYHO 00pO0IIsSie€ TOMUIKOBI CUTYyaIlii Ta BUA€ BIAMOBIIHI
MOBIJTOMJICHHSI, IO IMiIBUIIY€ HAAIMHICTh. HemomikoM € 3a1eXHICTh BiJ] MPaBHUIBHOTO
HaJalITyBaHHs 0a3u JaHUX — MPU MOMHIKaX KOH(DIrypailii cucreMa MO>Ke BHUJIaBaTH
BUHSITKOBI KOJAM, 1[0 BUMarae J0JaTKOBOI yBaru omeparopa. 3arajiom, 1€ pillleHHS
171eaTbHO MIIXOAUTH JJISI HEBEJIMKHUX 1 CepeHIX MIAMPUEMCTB, /i€ TMOTPIOHA MIBUIKA
1HTerpatis 0e3 3HaYHUX 1HBECTHIIIH.

VY nocnimkeHHi [2] mpoOBEeNEHO MOPIBHSHHS PI3HUX MPOMMCIOBUX MPOTOKOJIIB
came B KoHTekcTi loT-mmardopm. ABTOpH mpoaHanmi3yBaJid peajbHI JaHi 3
BUPOOHMYMX OO0 €KTIB, BIITYKHM KOPHCTYBaylB Ta amapaTHi MOXJIMBOCTI MPHUCTPOIB,
00 BU3HAYUTH, STKHIA MTPOTOKOJI HAWKPAIIE TiIXOAUTh IJIs CYyJYaCHUX THTEPHET-peUei
cucteM. Modbus RTU ta TCP BusiBmmcs nigepaMu 3aBIsiKi CBOil yHIBEPCAIbHOCTI
Ta HU3BKIA BapTOCTI BIPOBAKCHHS.

[lepeBaroro Takoro migXoIy € YiTKI peKOMEHJaIii Jyisi pO3pOOHUKIB: MPOTOKOJI
JI03BOJISIE JIETKO 1HTErpyBaTH CEHCOPH Ta JIYMWIBHUKKA B XMapHi cepBicu 0e3 BTpaTu
CyMICHOCTI. ABTOPH MiAKPECIIO0Th, 10 Modbus 4yz0BO mpaiftoe B BepTHUKAIbHIN
iHTerpamii — Bix maruukiB Ha BUpoOHHUITBI 10 cucteM MES 1 ERP. Hemomikom €
HEOOXIHICTh JIOJATKOBUX IILUIIO31B ISl MOBHOI 1HTErpoBaHOCTI 3 1HIMMMHU [0T-
npotokosiamu, Takumu sk OPC UA. ocnimkeHHss poBoauth, 1o Modbus
3QIMIIAETBCSA  HAWKpaliuM BHOOPOM IS  EHEPreTHUYHOTO MOHITOPHHTY  Ta
aBTOMAaTH3allli, 1€ BaXXJIMBA MIPOCTOTA Ta MAaCIITaOOBaHICTh.
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VY nocnimxenHi [3] mikpornpolecopHa cuctema Oyia BAKOPUCTaHA JIJIsi CTBOPEHHS
KOMIAKTHOTO MPUCTPOIO, KU 3YUTY€ JaHi 3 MPOMHUCIOBUX JIIYUJIBHHUKIB €HEprii,
TEMIIEpPAaTypy Ta BOJIOTOCTI Ta MEpeae iX Ha cepBep XMapoBUxX oOumcieHb. Cucrema
noennye Modbus RTU 3 6e3nporoBum abo mporoBum Ethernet, 30epirae mani Ha
JIOKaJIbHIA KapTi mam’sTi Ta J03BOJSIE€ MEperisigaTH pe3yibTaTh 4depe3 MOOUIbHMIA
JOJJaTOK.

[lepeBaru pimieHHsT BpakalOTh: MOHITOPUHT B PEXUMI peaJbHOro yacy 0e3
nopororo oOiagHaHHS, aBTOMAaTH4YHE 30€peKeHHS NaHUX HaBITh MPU TUMYACOBIN
BIJICYTHOCTI IHTEpHETY Ta 3py4HHH i1HTepdeic s kopuctyBauda. Ile ocobmuBo
KOPHCHO ISl Majioro Ta CepeaHbOro Oi3Hecy, Jie paHillle MOHITOPUHI eHeprii OyB
HaaTo AoporuM. Hemomikom ke € 3anexHicTh Bij cradbiipbHOCcTi Wi-Fi a6o Ethernet —
npu oOpuBax 3B 3Ky CHUCTEMa NMEPEMHUKAEThCA Ha JIOKajdbHE 30epiraHHs, aje He
3aBX/M BCTHUrae TepenaTd BCl AaHl Bigpazy. 3arajioMm, poOoTa JEMOHCTPYE, SK
MIKpPOITPOILIECOPHI CUCTEMU POOJISITH CHEPTETUYHUM ayTUT TOCTYITHUM 1 €hEKTUBHUM.

Hactynne nocnimxkenHs [4] omucye CTBOPEHHS JIOKaJIbHOTO BeO-cepBepa Ha
MIKpPOIIPOLIECOPHIN TIaTdopMi, SIKUW J103BOJIsIE OTPUMYBATH JaHl BIJl CEHCOPIB Ta
KepyBaTH peJie uepe3 3Buuaiinuii Opaysep. Cucrema Mae ABOIPOLIECOPHY apXITEKTYPY:
OJIMH TpoLecop BianoBigae 3a BeO-iHTepdeiic 1 Ethernet, a 1HIIMNA — BUKIIOYHO 32
Modbus RTU. lle no3Bojsie pO3BaHTaKUTH OCHOBHHI KOHTpOJIEp 1 MIJIBUILIUATH
IIBUJIKICTb OOPOOKH JTaHUX.

[lepeBaroro € IOBHA HE3AJICKHICTh BIJ 30BHINIHIX CEPBEPIB: BCE MPAIIOE
JIOKaJIbHO, JaH1 JOCTYIHI Yepe3 IHTEpHET, a HaJlalTyBaHHS 3/IACHIOETHCS 4Yepes
3pyuHe MeHo. KopucrtyBau Moke JIerkKo JojaBaTH HOBI  ceHcopu  0e3
nepenporpamyBaHHas. J{o HEMOJIKIB MOXKHA BIAHECTH HEOOXIIHICTH OKPEMOTo
npouecopa 11t Modbus, 10 TpOXH YCKIIaJHIOE MOHTaX, @ TAKOXK B LILIOMY OOMEXeHa
KUTBKICTh OJHOYACHO MIAKIIOUCHHX MPHUCTPOiB. PoboTa iacanbHO MITXOIUTH IJIS
HAYKOBHX JIOCIIIKEHb 1 HEBEIMKUX TEIEMETPUIHUX CHCTEM, JIe BAXKIJIMBA IPOCTOTA Ta
HaIIAHICTb.

VY nocnimpkenni Elamanov S. [5] mpononye cneuwianbHuii iHTep(EecHU MOy JTb
(IPE), sxuii no3Bosisie Modbus-npucTposiM MOBHOIIIHHO MpaloBaTi B cydyacHiit [oT-
mnatdopmi oneM2M. Modbus-pericTpy NepeTBOPIOIOTHCS HA CTaHAAPTU30BaH1
pecypcH, 1o Ja€ 3MOTy J0AaTKaM YMTaTH Ta 3aMUCyBaTH JaHi O0e3 3HaHHS JeTaneil
MPOTOKOITY.

[TepeBara nossirae B moBHiM a0OcTpakiiii: po3pooHuk loT-nogaTky npairoe nuiie 3
BHCOKOPIBHEBUMHU KOMaHJaMH, a TEXHIYHI AeTaii Oepe Ha cede momyib. Lle 3HauHO
MIPUCKOPIOE CTBOPEHHS HOBUX CEpBICIB 1 3a0e3medye CyMICHICTb 3 IHIIAMU
npotokojiamMu. HenonikoM € jaesike AOJaTKOBE HABaHTAKEHHS Ha CHUCTEMY 4epes
MEPETBOPCHHS JaHWX, XOua aBTOPUM TIOKA3aJd 3MEHIIEHHS Yacy OTPHUMAaHHS
iH(dopmartii Ha TpeTuny. JlocTiKeHHs BIIKpUBAE MIISAX 70 cipaBxkHboi Industry 4.0,
ne crapi Modbus-nipucTpoi J1erko IHTErpyroThCsl B XMapHI €EKOCUCTEMH.

Hocnigauku Zagan ., Gaitan V. G. po3risHyIu HUISIXH ONTHUMI3AIlli CaMOro
MpolIeCcy ONMUTYBaHHA JaHMX [6]. ABTOpH IpoaHani3yBaliy, sIK 4yac 300py iH(opmarii
3pOCTaE, KOJIM PEECTPHU PO3KUAAHI O apecax, 1 3alpornoHyBajM JIOT1YHE FPYITyBaHHS
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3aMUTIB Ta JOJaBaHHS 4acOBUX MITOK. Lle M103BOIMIIO 3HAYHO CKOPOTHUTH 3arajlbHUN
IIMKJI OHOBJICHHSI TAaHWX HAa MIKPOMPOIIECOPHIN MIaThOpMI.

[lepeBaroro € miABUIIECHHS XapaKTEPUCTUK OOPOOKH JaHUX B PEKUMI peabHOro
yacy 0e3 3amiHM 00JaJHAHHS — CHCTEMa CTajla IIBHJIIOI Ta JIE€TEPMIHOBAHIIION.
Henomikom 3anuimaeTscst moTpeda B CeMiaIbHOMY MPOTPaMHOMY 3a0€3MeUeHH1 IS
IpyIyBaHHs, OO0 BUMArae JI0AaTKOBUX HaJalITyBaHb. POOoTa 0c00JIMBO KOpUCHA IS
BEJIMKUX MEPEX, JIeé CTaHJapTHE ONUTYBaHHS MPHU3BOAUTH J0 HEMPUHHATHUX
3aTPUMOK.

Xoua OuUThIIICTE cTaTed (GokycyroThess Ha Modbus, mpakTUuHEe BHKOPHCTAHHS
iHTepdeiiciB  neMoHcTpye, mo CAN uynoBo ponoBHOe Modbus y riOpuaHmx
cuctemax. CAN 3abe3neuye MUTTEBY peakiiio Ha mojii 03 MOCTIHOro ONUTYBaHHS,
0 KPUTUYHO BAXJIMBO JJisi KEPyBaHHS MNPUBOJAMU Ta 3aXUCTOM OOJaJHAHHS.
OCHOBHOIO HOr0o MepeBarold € BHUCOKAa HAAIMHICTh y IIYMHOMY HPOMHCIOBOMY
cepenoBuill. Hemomikom — ckmannima iHterpamiss 3 Ethernet, Tomy Haiikpamum
pimieHHsIM € KoMOiHOBaHui 1103 Modbus-CAN Ha OfHIA MIKpOIpPOLECOPHI
maTgopmi.

BucnoBku. IHTerpamis Mikpompouecopaux cuctem 3 Modbus ta CAN €
MOTY>KHUM 1HCTPYMEHTOM JIJIs cy4yacHoi aBTomaTu3auii. Hu3zpka BapTICTh, THYUYKICTb,
nerka iHterpamis 3 loT Ta xMapHUMU cepBicaMu, MOXIJIMBICTH MOHITOPUHTY B
pearbHOMYy 4aci € iX OCHOBHMMM mepeBaraMu. Jlo HEIOJiKiB MOKHA BiJHECTH:
3aJIeKHICTh Bl onuTyBaHHSI B Modbus, oOMekeHy KUIBKICTh BY3JIiB Ta HEOOXITHICTh
JOJATKOBUX MOJYJIB Ui HOBHOI'O I1HTErpyBaHHs. 3alpolOHOBaHI apXITEKTypU
J03BOJISIFOTh 3HAYHO CIIPOCTUTH MPOMUCIIOBI MEPEXK1, 3SHU3UTHU BUTPATHU Ta M1ABUIIUTH
HaIIHAHICTD.
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Aerodrome operations, as a critical link between air and ground operations, require
safety and systematic risk management. In accordance with internationally recognized
frameworks, particularly those established by the International Civil Aviation
Organization (ICAO), aerodrome safety is achieved through the integration of
regulatory compliance, engineering design, operational procedures, and continuous
safety improvement processes.

Key aspect of aerodrome ground support equipment operations is safety [1].
Particular emphasis on the nature of accidents, the role of aerodrome design, and the
implementation of safety zones and measures are important aspects with ICAO
Standards and Recommended Practices (SARPs), and reflects a risk-based approach to
safety management. In this context, greater importance is assigned to minimizing the
possibility of accidents and incidents, reducing their potential consequences, protecting
human life, aerodrome infrastructure, and providing the continuity of safe and efficient
operations of aerodrome ground support equipment.

Aerodrome planning and design represent critical components of safety framework
[2]. Properly designed infrastructure, consistent with I[CAO Annex 14 provisions, can
significantly reduce both the frequency and severity of aerodrome-related occurrences.

The majority of accidents, approximately 80%, occur within the aerodrome
movement area, including runways, taxiways, and apron areas. More specifically, these
accidents tend to occur within a lateral distance of approximately 150 m from the
runway centreline and extend longitudinally up to approximately 900 m beyond the
runway threshold. Within this area, accidents often result in significant structural
damage to aircraft and aerodrome ground support equipment pose a high risk to human
life, so, aerodrome design measures aimed to decrease such hazards.

In particular, the removal of obstacles within runway approach and departure areas
contributes directly to improved safety outcomes. Given that the majority of aircraft
accidents occur within or in close proximity to the aerodrome, ICAO Annex 14
specifies the provision of defined safety areas intended to reduce the risk of damage to
aircraft, ground support equipment and injury to persons. Runway end safety area shall
be provided at each end of a runway strip. According to [CAO Annex 14, the minimum
length of a runway end safety area shall be 90 m, while a length of 240 m is
recommended where practicable, particularly for larger aerodromes.
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To provide the measures to enhance safety in addition to compliance with SARPs,
aerodrome operators may implement supplementary measures to further enhance
safety performance: communication installations, power transmission lines, etc.

Aerodrome design measures for safety level increasing include three main
features, listed below.

Aerodrome service roads and emergency access routes shall be constructed to all-
weather standards, maintained level with the surrounding area, and free from
discontinuities such as drainage depressions, curbs, or rigid structures that could
damage an aircraft or impede emergency operations.

Steep embankments within safety areas shall be eliminated or regraded to provide
smooth, gradual slopes. All fixed obstacles-including lighting structures, signage, and
vegetation-shall be removed or designed as frangible elements in accordance with
ICAOQO requirements.

Aircraft accidents occurring beyond the aerodrome boundary shall not present
significant access limitations for emergency services and ground support equipment.
Accordingly, access roads and emergency gates shall be provided at runway ends. Such
gates shall be designed to allow rapid and unobstructed entry and exit for rescue and
fire-fighting vehicles, including under emergency conditions.

Thus, aerodrome ground support equipment safety is a complex issue that requires
the coordinated application of engineering principles [3, 4], operational procedures [5],
and regulatory compliance with [CAO SARPs.

From a contemporary aviation safety perspective, it is evident that absolute risk
elimination is not achievable; however, through adherence to ICAO standards and the

application of proactive safety strategies, risks can be maintained at an acceptable
level.

Therefore, continuous improvement, supported by data analysis, decision making
and effective safety level, remains essential for the sustainable development of safe
aerodrome ground support equipment operations.
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besninotni mitaneHi amapatu (BIIJIA), Bimomi TakoXX SK APOHH, 3HAXOIATh
IIUPOKE 3aCTOCYBaHHS B BINCHKOBHMX, IIMBUIBHUX Ta KOMEPIIHHUX cdepax,
BKJIIOYAIOYM MOHITOPUHI, JOCTaBKYy BaHTaxiB Ta aepodoro3iiomky. OmgHak
IUIaHYBaHHS TPAEKTOPii TOJILOTY CYTTEBO OOMEXYEThCS —aepOJUHAMIYHUMHU
XapaKTEepUCTUKAMU  amapaTy Ta  30BHIINIHIMH  HETaTUBHUMU  (PaKTOpamH.
AepoinHaMiuHI OOMEKEHHS OXOILUTIOIOTh MapaMeTpH, Takl K KyT aTakd, MIBUAKICTb
Ta BHMCOTA, SIKI BIUIMBAlOTh Ha CTAOUIbHICTb, MAHEBPEHICTh Ta €(QEKTUBHICTH.
JlolaTKOB1 HETaTWMBHI BIUIMBH, BKJIIOYAIOYM BITE€P, TYpOYJIEHTHICTh, €HEPreTHYHI
O0OMEKEHHS, TIEPEIIKOIN Ta MOTOAHI YMOBU, MOXXYTh CIPHUYHHSITH BiIXHUJICHHS BiJl
ONITUMAJIBHOI TPAEKTOPIT, 3pOCTaHHS €HEPTOCIIOKUBAHHA Ta pU3HKH aBapiid. L{s crarTs
aHanizye 11 (akTopu Ha OCHOBI CyYacCHUX JOCHIKEHb, AKIEHTYIOUM yBary Ha
METOJIaX ONMTUMI3AIi JjIsl ABUIICHHS Oe3neKku Ta npoaykTtuBHocTi[1][2][3].

Aepoaunamiuni BaactuBocTi BITJIA BH3HA4arOTh IXHIO 3IaTHICTH 10 CTA01ILHOTO
MOJIbOTY Ta BUKOHAHHS MaHeBpiB. KirtouoBUM (pakTOpOM € KyT aTaku, SKUi HalOIbIIIe
BIUTMBAE HA aepOANMHAMIYHY €(DEeKTHUBHICTh: ONTUMAIBHUI KYT OJIM3bKO 4° 3a0e31euye
MaKCHMAJIbHE CITIBBIIHOIICHHS ITTHOMHOI CHJIM JI0 OTIOPY, TOMI SIK TIEPEBUICHHS 8°
MO€ BHUKJIMKATH 3pUB TMOTOKY, TypOyJEHTHI BUXOp1 Ta BTpaTy MiAHOMHOI CHIIH,
OOMEXYIOUH TPAEKTOPII0 B PEKUMax BHUCOKMX HAaBAaHTXKEHb a00 IIBHJKUX 3MiH
BHUCOTH. BrcoTa MOIBbOTY TaKOK KpUTUYHA: HA BUCOTaX moHay 9-11 kM epeKTUBHICTH
3HMXKYETBCS Y€pe3 PO3PIIKEHE MOBITPs,, BUMAraroud OUIBIIOI TSITH ISl MIATPUMKA
ctabiapHOCTI[ 1][4].

[IIBUaKICTH MOJBOTY MEHII BILJIMBAE, aji€ B MOEJHAHHI 3 €PEeKTOM OJIM3BKOCTI A0
3emui (ground effect) Moxe sik mokpalnryBaTH, Tak 1 YCKIagHIOBATH TpaekTtopiro. Ha
HU3bKUX BUcoTax (0,05-0,5 M) Tsra rBUHTIB 3pOCTa€ 3aBISKH OJIOKYBaHHIO BUXOPIB,
3MEHIIYIOUM OMip 1 MiJIBUIIYIOYM €(EKTUBHICTh, ajié B PEXUMI TOPU30HTAIBHOIO
noJIbOTY (A0 8 M/C) Tsra Cro4aTKy Mnajae, a MmoTiM 301IbIIYETHCS Yepe3 JOMIHYBaHHS
OTIOPY, 10 HE BPAXOBYETHCS CTAHTAPTHUMHU MOJCIISIMH JIJIsi BEpTOJIbOTIB. Lle Bumarae
aJanTUBHUX  MOJENEH NI  TMPOTHO3YBAaHHS  TPAEKTOpii, OCOONMBO  JIJIS
MyasTUpoTOopHuX BITJIA[S][6].
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Kpim aeponuHamiuyHuUX XapakTepucTuk, TpaekTtopis bIIJIA oOmexyeThes
30BHIMIHIMHU (DakTOpamu, TaKUMHU SK BIT€p, €HEPreTHYHI PEeCypcH, MEPEIIKOIN Ta
MOTOJIHI YMOBH.

Bitep ta TypOyneHTHICTh € KpUTHUHUMU: TIopuBU 10-15 M/c MOXKYTbh 3HH3UTH
TOYHICTH TpaekTtopii Ha 30%, BUKIWMKAIOYM AaCHUMETPUYHI CHJIM Ta BTpATy
cTabLIPHOCTI. Y MICBKHX YMOBaX BITpPOBi 3cyBH (shear) mpu3BOASATH A0 MIBUIKUX 3MIH
aepoAMHAMIYHUX YMOB, BUMaralo4yu JMHAMIYHOTO KOPUTyBaHHS HUTAXY. ONTUMI3alis
TpPa€eKTOPIi 3 ypaxyBaHHIM BITPY (HAIpUKIIAJl, BAKOPUCTAHHS aMBITPY IS MAHOMY)
MO’K€ 3MEHIINTU eHeprocnokuBaHHs Ha 20-50%, ane irHopyBaHHs TypOYJIEHTHOCTI
nigBuinye pusuku|8][9].

EnepreTtnuni oOMexeHHsI, MOB'I3aH1 3 aKyMyJIsITOpamMu, OOMEXYIOTh JTalbHICTh:
CIO’KMBAHHS 3aJICKUTh B1J] IIBUJIKOCT1, BUCOTH, OTIOPY MOBITPs Ta HABAaHTAXXEHHS. Y
MICBKHMX CEpEOBUIIAX aJITOPUTMU IUIaHyBaHHS (Hampukiad, A-star 3 ypaxyBaHHSAM
BITPY) JI03BOJIAIOTH BUKOPUCTOBYBATH CIPUSTIIMBI BITPOBI 30HU, 3SMEHITYIOYH BUTPATH
Ha 7,7-50,6% NOpIBHAHO 3 HAUKOPOTIIMMHU NUISIXaMH. [HTerpanis COHIYHOI eHeprii Ta
auHaMiyHoro mupsiHHS (dynamic soaring) y Tpaektopii tuny O MOXe 3HU3UTH
cnokuBaHHsA Ha 39,86% Ta 301bIIMTH 3apsaaKy Ha 86,34%, ajie BUMarae BpaxyBaHHS
KYTIB HaXWiIy Ta HanpsaMmKy BiTpy[3][10][11].

[lepemkou Ta ITUHAMIYHI cEpeOBUIA AOJIAI0Th OOMEXEHb: CTaTU4H1 (Oy/I1BII1)
Ta JWHAMIYHI (aBTOMOOLIl, MTaxy) BUMAralmTh AJITOPUTMIB YHUKHEHHS 31TKHEHb
(manpuxnan, RRT abo APF), 3 ypaxyBaHHsM 30H 3a00pOHM TOJIbOTIB. Y BHUIAJKY
npuB's3anux BITJIA (tethered) mist mogonanus 6aTapeiHUX 0OMEKEHb aepoguHaAMIKa
TpoCy BIUIMBa€E Ha (GopMy Ta Hampyry, BUMararoud MOJEIIIOBaHHS OIOpPY JUIs
peanbHOrO yacy cumyJsmii[ 12][13].

[Torogui Qakropu, sK 1011, OOJEACHIHHS YU BOJOTICTh, MOTIPIIYIOThH
aepoaMHAMIKY, 3HI)KYIOUM TOYHICTh CEHCOPIB 1 301IbIIyt0un omip. Bucoka Bosoricts
BIUIMBA€ HA CTAOUIbHICTh, a aTMOC(EpHU TUCK — Ha €(EKTHUBHICTb T'BHHTIB,
BUMAarar4iu peajqbHOro 4acy KOpUryBaHHs TpaekTopii[ 14].

OOmexeHHs Tpaektopli mnonboty BIIJIA  3yMoBieHi aepoauHaMIYHUMU
XapaKTEepUCTHUKaMU (KyT aTakh, BUCOTA, LIBUJKICTh) T4 HETaTUBHUMHU (PaKTOpaMu
(BiTEp, €Hepris, MEepemKoAH, MOroja), 0 BHUMArae KOMIUIEKCHOTO IUIaHyBaHHS.
3acToCcyBaHHs aJNTrOpPUTMIB onTuMi3alii, Takux sik A-star un hp adaptive pseudo-
spectral, q03BoJIsIE MIHIMI3yBaTU PU3HKM Ta MIABULIIUTH e(ekTuBHICTH. [lomanmpuri
JOCIIKEHHS MatOTh 30cepeanTucs Ha interpaii LI qis aganTariii B peasbHOMY Yaci,
3abe3neuyroun Oe3neyHi onepailii B CKIaaHux ymoBax|[15].
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Introduction

Acyliminium salts are electrophilic reagents that potentially allow the introduction
of various bulk nitrogen-containing groups in aromatic structures, to synthesize
important, but inaccessible by other methods, heterocycles. However, the examples in
the literature are limited to only a few cases of C-alkylation of aromatic substrates and
the synthesis of 2-azetidinones. In the presented work the range of possible aromatic
and heteroaromatic objects for alkylation with various acyliminium salts is expanded.
Thus, 1-p-tolyl-N-p-methoxyphenyl-3-oxotetrahydroisoquinoline and 3,4- (2,3-
thiopheno) -N-p-methoxyphenyl-5-p-tolyl-2-pyralidone were synthesized. With yields
of 54 and 46%, respectively. The fundamental possibility of using acyliminium salts
for N-alkylation of aliphatic amines and amino acid esters is shown. Synthesized N-
[ 1-methyl-p-tolyl-1- (p-tolylamido-N'-p-methoxyphenyl)] isopropylamine, methyl
esters of N- [1-methyl-p-tolyl-1- (p-tolylamido-N '-n-methoxyphenyl)] glycine, valine,
dimethylglycine and adamantiglycine with yields of 53, 49, 47 and 36%, respectively.
The structure of all synthesized compounds is proved by physicochemical methods.

Key words: aciiminium salt, C-alkylation, N-alkylation, triethylamine.

Amidoalkylating reagents, as can be seen from the literature [1,2], are of great
importance for the synthesis of various derivatives of heterocycles by C- or N-
alkylation. However, acyliminium salts, which belong to this class of reagents, have
been used only for C-alkylation and only in a few cases [2], in particular, for the
synthesis of important 2-azetidinones. The aim of the work was both to expand the
range of objects for C-alkylation with acyliminium salts and to determine the
possibilities of using the latter for N-alkylation.

When considering the reactivity of acyliminium salts, first of all, we must take into
account their electrophilic nature. The unshared electron pair of the nitrogen atom,
although conjugated to a carbonyl group, still has a significant effect on the C-X bond
due to the a-effect.

N XCOR' .. , . . .
>c:o + H,N-R —> _C=N-R A» >c_N_c0R <—>>C—ITI—COR <+>czrﬂ—COR
| | _ _
X R X R

R, R '= Alk, Ar; X = Hal, O-, N-, S- or P-containing groups.
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The contribution of ionic structures undoubtedly depends on the electronic nature
of the substituent X, but even for N-1-haloalkylamides in the steady state it is not
dominant, although it provides increased mobility of functional substituents X in
reactions with nucleophiles. Interestingly, the electrophilicity of amidoalkylating
agents can increase significantly in the presence of not only mineral acids or Lewis
acids, but also bases. In the latter case, an important role is obviously played by
intermediates with active electrophilic ability.

As a reagent in our studies was used acyliminium salt obtained from the
corresponding Schiff base and phenylacetic acid chloride according to standard
methods [2]. Such salts are not stable, they exist only in solutions for a limited time.

Advantageously, there is an equilibrium between the ionic structure (A) and the
covalent structure (B).

Similar acyliminium salts have been used to alkylate the benzene nucleus [2]. The
authors used AICI3 as a catalyst. However, when trying to reproduce this experiment,
strong tarring was observed and the target product could not be isolated. When Lewis
acid was replaced by Et;N, a 4-hour boiling in dichloroethane gave an alkylation
product in 54% yield. The following signals are observed in the PMR spectrum of the
isolated compound: methyl group (& = 2.36 ppm), methoxyl group (6 = 3.74 ppm),
methylene group (6 =4.24, 1H, j=3,3 Hz, 6 =4.87, 1H, j = 3.3 Hz), hydrogen atoms
in aromatic cycles (6 = 6.79- 7.33 ppm). The IR spectrum shows at 1760 cm-1 the
valence vibrations of the amide carbonyl group.

It would be interesting to use the acyliminium salt to alkylate another aromatic
system also under the influence of Et;N. For this purpose, a suitable salt based on 2-
thiophenecarboxylic acid chloride was obtained. An experiment was performed where,
by analogy with the above, intramolecular alkylation of the thiophene ring to position
3 was allowed. Alkylation to position 5, which could be an alternative as the most
favorable, is impossible due to the formation of a double-bonded bridge structure at the
bridge head. Substitution to position 4 is not possible for the same reason.

ci® s
0 Tol— @ ~
p-Tol— p-Tol— !
N‘p'C6H4OCH3 + m CZH4CIZ \ A\ N—p-C6H4OCH3 c2H4c|2 pTol N 0
s« | s o EtsN  H,cop-CeH,

46%
The experiment was performed under the same conditions. The alkylation product
was isolated with a yield of 46%. In the PMR spectrum (5, ppm) of the alkylation
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product there are signals: methyl group (2.31), methoxyl group (3.82), hydrogen in
phenyl nuclei (6.81-7.21), hydrogen in the thiophene fragment (6.53, 1H, j = 6.6 Hz,
7.55, 1H, j = 6.6 Hz), tertiary hydrogen singlet (7.91). The IR spectrum shows at 1680
cm-1 the valence vibrations of the amide carbonyl group. These data prove the structure
of the synthesized compound.
Reaction of acyliminium salts with amino acid esters.
For the first time, the possibility of N-alkylation of amino acids of acyliminium
salts with the formation of appropriate N-alkylamides is shown. Yield acyliminium

salts were obtained according to the scheme according to the standard method [1,2].
Cl©

H3C—< >—\\
N OCH. *+ RCOCl — | H C@GJ
< > 3 ’ N OCH,
RAO
I
R = CH, Hs;C

Development of the method of synthesis of potentially biologically active
compounds based on acyliminiun salts and natural amino acids.
Synthesis was carried out by boiling reagents in dichloromethane in the presence

of triethylamine.
C NHR'
HsC

R

O
Ad
RU= YN Iro\ S T
O : O ' O ’ O

53% 49% 47% 36%

Yield for the corresponding esters are indicated in the scheme. A wide range of
diverse radicals. As in the amino acid, and in acylating components leads to a large
number of compounds with possible physiological activity. All synthesized substances
were identified by spectroscopic methods.

A convenient method of synthesis of potentially physiologically active compounds
based on natural amino acids has been developed.

Adamantylcontaining derivatives of natural a-aminoacids.

Adamantylglycin was synthesized by method [3]. As arylisotheocyanates, the
following reagents of the company Lankaster were used: phenylisothioate, p-
chlorophenilisothioate, 2- naphthylisothioate. Studies of NMR 'H spectra were
performed on the JEOL spectrometer (90 MHz) in CDCL3, chemical shifts were
measured in & -shift. Chromatomass spectra are measured on the Hewlett-Packard
5890-11 device with a detector MSD 59771A (capillary 30 m, HP-1, 100-250 °C, 10°/
min).

Thiohydantoines are formed by cyclization of a-aminoacids phenylthiocarbamoyl
derivatives by acidic agentes action. This reaction is used for the determination
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aminoacids followance of peptides for Edman’s. We have found that thioures forming
under heating methyl-1-adamantyl glycine ester with various isothiocyanates in
benzene give thiohydantoines spontaneously with quantitative yield. The PMR
spectrums analysis has shown produced thiohydantoines to exist in solution as thioenol
form exclusively. For example, Ar = Ph: 7.8 ppm, SH; 3.57 ppm, singlet CH. The
obtained substances could be interesting as matters for biological study.

o
H ArNCS H _Ar
?—COOCHs —_— C—COOCH; — > Ji

N=
N SH

|
H, HN—C~NHAr
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®IIIUHT Y KIBEPITPOCTOPI YKPAIHU: 3ATPO3HU
KIBEPCTIMKOCTI

Boponoi Onekcanap,
HayxoBwuii criiBpoOiTHUK
BiiicbkoBHiT IHCTUTYT TeNEKOMYHiKallii Ta iHpopmaTHu3anii imeHi ['epoiB KpyT

Hanamapuyk HaraJis,
[IpoBiiHMIT HAYKOBUI CITIBPOOITHUK
BilicbkoBuif IHCTUTYT TeJIeKOMYHiKallii Ta iHpopmaTu3aiii imeHi ['epoiB Kpyt

Hanamapuyk CsiTs1ana,
HauvanbHuK HayKOBO-IOCITHOTO BIILTY
BiiicbkoBHif IHCTUTYT TeJIEKOMYHIKAIIX Ta iHdopmaTu3allii imeHi ['epoiB Kpyt

IHooepexenn Tersina,
HayxkoBuii criiBpoOITHUK
BiiicbkoBHif IHCTUTYT TeJIEKOMYHIKAIIX Ta iHhopmaTu3allii imeHi ['epoiB Kpyt

Hlyraaii Oabra,
Crapmmii HayKOBHi CIiBpPOOITHUK
BiiicbkOBHI1 IHCTUTYT TeJIEKOMYHIKal1i Ta iHpopmaTu3auli imeHi I'epoiB Kpyt

B ymoBax nmoBHoMaciTabHoi 30poifHOI arpecii npoTu YKpaiHnu KiOeprnpocTip cTaB
OJIHIEI0 3 KIIOYOBHX C(ep MPOTUCTOSHHS, IO CTBOPIOE TMOCTIWHI BUKJIMKU IS
KiOepcTiiKoCTI aepkaBu (11 THCTUTYIIN Ta nudpoBoi iHPpacTpykTypu). Tpanuiiiini
BIMCBHKOBI i1 JAeaa 4YacTilie MOeAHYIOThCS 3 IM(PpOBUMHU aTakaMu Ha KPUTUYHY Ta
BIMCHKOBY 1IHPPACTPYKTYpY (30KpeMa, €eHEpreTHKY, TPAHCIIOPT, CUCTEMHU YIIPABIIHHSA
pi3HHX chep KUTTEMISITBHOCTI TOIIO), BUBOJATHCA 3 Jany iHGopMarliiiHi cuctemu/
Jep>KaBHI PEECTPU, 3HUILYIOTHCS Ta BUKPAJAIOTHCS JaHl, KIUIBKICTh KiOeparak
nocTiiiHo 3pocrtae. Cepen kibepaTak, 1HPOPMALIMHO-TICUXOJOTIYHUX ONepalii Ta
ne31HPOopMaliiHUX KaMIIaHii, 3HaYHy 3arpo3y CTAaHOBIATH (PILIMHTOBI aTakH, IO
peani3yloTbcsl 3a paxyHOK JIIOACBKOTO (DAKTOpy — HEYBaXKHICTh, HE3HAHHS,
HEKOMIIETEHTHICTb. B mijoMy, npu  (QIIMHTOBUX  aTakax, 3JOBMUCHUKH
BUKOPUCTOBYIOTH IICHUXOJIOTIYHI Taykd 3a TpPbOMa OCHOBHUMH €MOLIMHUMU
CIaOKOCTSIMH JTFOJIMHU, 1€ TEPMIHOBICTh, CTPaX, aJiO0HICTh, KOJH OyJb-AKa 3 ITUX
eMOIIiil TIepeBaxae, — OOEPEeKHICTh Ta KPUTUYHE MUCIICHHS BIIXOIATH HA JNPYTHMA
wiad. KiroyoBe TyT — araka cCHOpsMOBaHa HE Ha TEXHIYHY CHCTEMYy, a Ha
JIOAMHY/KOPUCTYBaya, K Ha Halcinalury JJaHKy B cucteMi kibep3axucrty [1, 5].

®DimMHTOBI aTaku MOXYTh pPeai30BYyBaTHCS 4Yepe3 Pi3HI KaHAIW KOMYHIKAIlii:
€JEKTPOHHY TomTy; SMS-TOBIIOMIIEHHS; MECEHDKEPH; MiApoOJieHI BeO-cailTw;
TenedOHH1 J3BIHKH; COIIaJbHI MEPEXi; IHTEepHET-pekiaMy Tomo. Yacro, s
MIJBUILEHHS PIBHS JIOBIPU EPTBHU, 3JIOBMUCHUKH 3aCTOCOBYIOTH T1OpUIHI aTaku
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KOMOIHYIOYM KaHalu 3B’SI3KY, HANPUKJIAJA, CIIOYaTKy HaJCUJIAIOTh MOBIJIOMJIEHHS Ha
SJIEKTPOHHY MOIITY (Y1 MECEHIKEPH ), a OTIM TeJIe(hOHYIOTh. 3a CIIPSIMOBaHICTIO aTak
PO3PI3HAIOTH MACOBUH Ta IUTHOBHUM (DIIITMHT.

MacoBuii pitumHr (mass phishing) nependavyae MacoBy pO3CHIIKY TTOBIJOMIICHB 3
OJTHAKOBUM 3MICTOM, HE€ MAa€ KOHKPETHOi >KepTBU, OpPIEHTOBAHMIA Ha OXOIUICHHS
MaKCUMaJIbHOI KUTHKOCTI KOPHUCTYBaYiB 13 MiHIMaJIbHUMHU BUTpPATaMHU PECypcCiB, IO
poOuUTH HOTro 0COOIMBO MPUBAOIMBUM IHCTPYMEHTOM y MeXaX MOBHOMACIITAOHOI Ta
riopuaHoi arpecii. MacoBicTh (QINIMHIOBUX KaMMaHIA JOCSATAEThCA 3aBJISKH
BUKOPUCTAHHIO aBTOMATU30BaHUX 3acO0IB  PO3CHIKH E€IEKTPOHHUX JIUCTIB,
MOBIJOMJIEHb Y MECeH/Kepax Ta SMS-1oB110MJIEHB, a TAKOXK Yepe3 KOMIIPOMETOBaH1
aKayHTU y collilaJibHUX Mepexax. OcobiuBy poJib y 3a0e3MeueHHI MacOBOCTI
BIJIIrPalOTh IHCTPYMEHTH IITYYHOTO 1HTENEKTY (K1 I0O3BOJISIOTH aHAJIi3yBaTH BEJIUKI
oOcsaru iHopMalii npo JIOJUHY Ta TeHEpYyBaTH KOHTEHT, KN MalKe HEMOKIUBO
BIIPDI3HUTH BiJ] OpUTIHAJIYy) Ta BEJIMKI MOBHI MOJIENI, $IKi JO3BOJIAIOTH IIBUIKO
T€HEPYBATH BEJIUKY KIJIBKICTh YHIKAII30BaHUX MOB1IOMIICHb. TakUM YMHOM, MacCOBHI
(IIMHT TOEIHY € MAaCIITaOHICTD 13 €JIEMEHTaMU MepCOoHai3allii, 110 3HaYHO M1 ABUIILYE
1oro e()eKTUBHICTh y MOPIBHIHHI 3 TPAIULIMHUMHU IAa0JIOHHUMHU aTakamu [2, 3].

HinboBuilt QimuHr (spear phishing) cnpsMOBaHUN Ha KOHKPETHY 0co0y abo
oprasizamiro, mnependadae mnomepenHid 30ip  iHdopmamii  mpo  KEPTBY,
XapaKTepU3y€eEThCsl BUCOKUM PIBHEM MEpCOHai3allli moBiioMieHb. [inpoBuit GimHr
nepeadavae peTenbHy MIATOTOBKY Ta BEJIMKI BUTPATU PECYPCIB (JIOJCHKUX, Yacy Ta
KOIIITIB) 1 € 3HAYHO HEOE3IMEUHIINM, OCKUIBKH SKICHO IIATOTOBJICHI ITOB1IOMJICHHS
CKJIaJIHO BIJIDI3HUTH BiJ JIETITUMHHMX. AJle 1 WUMOBIPHICTh IPOBEJCHHS TAaKO1 aTaKH
HabaraTo ycHimrHima, Hi’ aTaka 3a JOIIOMOT0l0 MacoBoro (immHry [2, 4].

3 OSIBOTO IMITYYHOTO IHTENEKTY (DIIIMHTOBI aTaK| JIe/1alll YaCTIIIe 3aCTOCOBYIOTHCS
HE JIiIIe 3 MeTor0 (hIHAHCOBOTO IIaxXpaiicTBa, BUKPAJCHHS JaHUX 1 MApOJiB, a U JJis
CTBOPEHHS YMOB JIJIsI TOAAJBIINX CKIaIHUX KibepaTak (sSK MOYaTKOBUMN €Tall JIAHIIoTa
aTak, IO BKJIOYA€ BCTAHOBJIEHHS IIKIAJUMBOIO IMPOTrpaMHOro 3a0e3MnedeHHs, 30ip
pO3BIyBajbHOI 1HpOpMalii Ta 1HIIY MAroToBKy). KpiMm Toro, QimmHr
BUKOPUCTOBYETHCS SIK IHCTPYMEHT 1H(OPMALIIHO-IICUXOJIOTIYHOTO BIUIMBY Ta
nectabum3anii  CyCHniibCTBa, KOMIPOMETalli JEepXKaBHUX OpPraHiB, BIHNCHKOBHUX
(bopMyBaHb, BOJIOHTEPCHKUX OpraHi3amii Tomo [5].

@DImMHroBl aTakd B YMOBaX BIMHM B YKpaiHl € He JMme KiOep3J0YMHHOIO
TISITBHICTIO, @ ¥ HEBIJI'€MHUM 11 TUIAIIApMOM, TIPH IbOMY XapaKTEPHUMHU € SIK MAaCOBI,
TaKk 1 IUJIbOBI aTakW, sIKI COPSAMOBAaHI Ha OKPEMHX IOCAJOBUX 0ci0, 30Kpema,
BIMCHKOBOCITYKOOBI[IB 200 KIJIFOUOBUX CHIBPOOITHHKIB opranizamii. [lopyd i3 1um,
3MICT (PIIIMHTOBUX MOBIIOMJIEHb QAANTYETHCS JO BOEHHOTO KOHTEKCTY Ta IOB’ I3aHUN
13 CyCHiIbHO YYTIWBUMH TEMaMH, 30KpeMa, po MOOLII3aIliio, COIialbHI BUIUIATH,
ryMaHITapHy JOIOMOTY, €BaKyallil0 HaceJeHHs abo BTpaTH 0coOO0BOTO CKJIady TOIIO.
Excrutyatariiss Takux OOJIFOUMX 1 CYCHUIBHO 3HAYYIIUMX TeM 3a0e3nedye BUCOKUN
pIBEHb 3aJydeHHS KOPHUCTYBaudiB [0 B3a€MOAIl 13 3JIOBMUCHHUKAaMHU Ta CYTTEBO
MIJBUIIYE WMOBIPHICTh YCHIIIHOI peanizauii ¢pimmHroBux arak. OkpeMmy HeOe3neKy
CTAaHOBUTH 3aCTOCYBAaHHS aBTOMATH30BAHUX IHCTPYMEHTIB Ta €JIEMEHTIB IITYYHOTO
IHTEJEKTY JIJIsl CTBOPEHHS MPaBAONOAIOHNX (DIIIMHTOBUX MOBiIOMIEHb (Al-(imuHr)
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YKpPaiHCbKOIO—MOBOIO. Y  TIO€JHAHHI 3 BHUCOKMM PIBHEM IICHXOJIOTTYHOIO
HABaHTa)XCHHS HA HACEJICHHsI, 30KpeMa, CIIBPOOITHUKIB CEKTOPY Oe3neKku 1 000pOHH,
[[e 3HAYHO MIJIBUINY€E YCHIIMHICTh aTak. Al-QImmMHr XapakTepus3yeThCs BHCOKUM
piBHEM mepcoHami3alii, Ha OCHOBI AaHUX i3 Bimkputux mxepen (OSINT), comianbHux
MEpEexK Ta 3MUTHX 0a3 JaHUX, 37I0BMUCHUKH (DOPMYIOTh 1HAMBIAyallbHI TOBIIOMJICHHS,
4Kl IMITYIOTh O(MIMIMHMIA CTHJIb JAEpKaBHUX OpTaHiB, KOMaHAMPIB MiAPO3ILIIB,
BOJIOHTEPCHKHUX oOpraHizamiii abo ¢inancoBux ycranoB. lle 3HauHO yCKJIaaHIOE
BUSIBJICHHS (DIITMHIOBUX aTaK SK KOPUCTyBayaMHM, TaK 1 TPATUIIMHUMHU TEXHIYHUMH
3acobamu 3axucty [2, 5, 8].

OcHoBHI mnpobaemu kidepOe3snmexku. OkpiM 3a3HayeHOro (BEJEHHS BiifHU B
KiOepnpocTopi YKpaiHM) Ta MONPH MOCTYIOBE 3POCTaHHS O013HAHOCTI HACENEHHS
I110J10 OCHOB Ki0epOe3MekH, K 3a3Ha4aeThes B [6, 7], ICHY€E psii CHCTEMHHUX MPOOJIeM,
11e: HU3bKa U(poBa rpaMOTHICTh OKPEMHUX KaTErOpiil HaCeJIEHHsI, HacaMIIepe/l JII01eH
CTapIIoro BIKY; 3acTapiiie OOJaJHAHHS y JEP>KaBHOMY CEKTOp1; BUKOPHUCTAHHSA
HEJIIEH31MHOTr0 MPOrpaMHOro 3ade3nedeHHsi (a00 ©0e3 OHOBICHHS); HEIOCTATHS
MOTHBALIS JO HABYaHHS Ta MIJBHUILEHHA HU(POBOI rPaMOTHOCTI (0COOIUBO SIKIIO 32
BJIACHUI KOIIT Ta B HE poOounii/BuIbHUN 4ac); nedinuT ¢axisBiiB 3 Ki0epOe3neKku Ta
oOMexxeHe (iHaHCyBaHHS 3axoniB 3 KiOep3axucty. Ilpu 1bOMy, KIJIBKICTH aTak
3pocTae, MEXaHI3MU iX peaii3allii He CTOSTh Ha MICTI (IUTyYHUHN 1HTENEKT, TUN(EnK-
TEXHOJIOT1i, COLlaJbHI MEpeXi Ta 1H.), BCE AaKTUBHO BUKOPUCTOBYETHCS
3IOBMUCHHUKAMH, CHUTYyallisl yCKJIAJAHIOETHCS THM, 10 HA JaHUH MOMEHT HE ICHY€
3aco0iB 3axucTy iH(opmMari, ski Oynu O 31aTHI TapaHTOBAHO JETEKTYBaTH Ta
3amo0iraTd arakaM, IO TOYMHAIOTHCA 3 (IMIMHTY, B SKOMY 3JOBMHUCHUKH
BUKOPUCTOBYIOTH JIFOJICHKUN (PAKTOp SIK Ypas3lMBICTh CHUCTEMH, 1 JIMIIE TEXHIYHUX
(mporpaMHux) 3ac001B 3aXUCTY Y I[bOMY BHUIIQJIKy HEIOCTaTHHO [2, 4, 6-8].

Tomy, mpotumis GimuHTY (SK 1 B LUIOMY, COINaNbHIN 1H)XXEHepii) MOBHHHA
po3rIAaTuca SK OJIMH 13 HampsMiB 3a0e3MeyueHHs1 KIOepCTIMKOCTI YKpaiHu 1 mae
MO€THYBATH:

BJIOCKOHAJICHHS JI€P’KaBHOI TOJITUKK Yy cdepl KiOepOe3neku, B YaCTHUHI:
BCTAHOBJICHHS BIJIMOBIAAJILHOCTI 32 CTBOPEHHS Ta MOMIUPEHHS (HEMKOBOT0 IUPPOBOTO
KOHTEHTY; 3aTBEPKCHHS CTAHAAPTIB 3 ETUYHOTO 3aCTOCYBAHHS IITYYHOTO 1IHTEIEKTY;
3aTBEPJIKEHHS HALlIOHAIBHOI cTpaTerii KIOepririeHu Ta iH.;

OpraHi3alliifHi 3aX0/ii: peryJisipHe HAaBUYaHHS Ta TPEHIHTY IEPCOHAITY; T1IBUIIICHHS
udpoBoi  rpamMoTHOCTI  (0OI3HAHOCTI) HACENIEHHSA, 30Kpema, KiOepririeHa;
dbopmyBaHHS KyIbTypu mudpoBoi 6e3neku (Oyab-ski iHdGopmariiiini kammnanii B 3MI,
coriayibHa pekyiama B iHTepHeTI Ta 3MI, a Takox 30BHINTHS pekiama, Telenepeaadi
PO MOXJIMBI IIaXpaiicTBa Ta MpaBuia 0e3MeKu Oy IyTh aKTyalIbHUMH) [6, 7];

TEXHOJIOT1YHI PIIICHHS: BIPOBAPKCHHSI CHCTEM BUSBICHHS Ta pearyBaHHS Ha
kibep3arpo3u (Endpoint Detection and Response, EDR ta Extended Detection and
Response, XDR), wmoniTopunry Ta @Qinbrpauii Ttpadiky, OaraTopakTopHOi
aBTeHTU(]iKalIi Ta iH.

OxpiM IHOTO, HAIBAKIMBO PO3BUBATH y KOPHCTYBadiB HABUYKH KPUTHYHOTO
aHajizy iHQopmarlii Ta mepeBipku JpKkepen y uudpoomy cepemoBuii. L1 miaxomau
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Y3TO/IKYIOThCS 3 KOHLenIli€ro Zero Trust, mo 6a3yeTscsi Ha MPUHIMIIL: “HIKOMY HE
JOBIpsN — 3aBXKIU EpeBipsn’”.
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OBIPYHTYBAHHSA E®EKTY NIABUIIIEHHSI
CTIHKOCTI HICEBJJOBHUIIAIKOBHUX
MOCJIIIOBHOCTEM 1JISI CUCTEM KOMIT‘FOTEPHOI
KPUIITOTI' PA®II

Cucoenko Ceitiiana

K.T.H., JOLICHT;

JlepxaBHMI HAyKOBO-AOCIIITHUM 1IHCTUTYT BUIIPOOYBaHb 1 cepTUdikariii 030poeHHs
Ta BIMCHKOBOT TEXHIKH, YKpaiHa

Jlis BUpIIICHHS 3a7a4 MOJETIOBAHHS CKJIQJHUX KPUNTOTpapiuHUX CHCTEM Ta
00'€KTIB, MIMPOKO BUKOPUCTOBYIOTHCS TCEBAOBUIAIKOBI MOCTIJOBHOCTI JIJIs1 OLIIHKU
IIBUJIKOCTI Ta CTIHKOCTI KpunrorneperBopeHs [1]. [lix yac kpuntonepeTBOpeHs ist
(bopMyBaHHS KIHOYOBHUX IOCIHIIOBHOCTEH, OCHOBHOIO NEPEBArOI0 KPUNTOIPAPIYHOTO
MIEPETBOPEHHS € BUCOKA IIBUJIKICTh peaiizalii Kpunroanroputmis. Ha oCHOBI SIKICHUX
MOKA3HUKIB TCEBAOBUIAKOBUX MOCTIOBHOCTEN [2, 3], MpOBOAATHCS JOCIIIKEHHS
METO/IIB OIIIHKHU SKOCTI IICEBIOBHUIIAAKOBOI MOCIIJOBHOCTI CUHTE30BAaHOI HAa OCHOBI
orepariil KpunTorpagpiyHoro nmepeTBOpeHHs iHpopMallii Ta MiABUIICHHS CTIAKOCTI
NICEBJOBUITAIKOBUX TOCIIIOBHOCTEH [0 JIHIAHOTO KpUITOAHAII3y, SBISIOTHCA
aKTyaJIbHOIO MPOOJIEMOIO.

MeToto A0MO0BI/II € TEOPETUYHE OOIPYHTYBAHHS CIIOCOOIB BIOCKOHAJICHHS METOLY
NIBUIIEHHS  CTIMKOCTI  IICEBJOBUMAJKOBUX  IOCIIZIOBHOCTEH i  CHCTEM
KOMII ‘F0TepHO1 Kpuntorpadii.

[lepeBipky £KOCTI NCEBIOBUIAAKOBUX MOCIHIIOBHOCTE Ha CTIMKICTH IO aTak
JHIAHOTO KPUIITOaHANI3y NPONOHYy€eThcsa BUKopucTanHs makety NIST STS.

HauionansHuii iHCTUTYT crangapTiB 1 TexHojorid CHIA (NIST) pospobisie
cTaHAapTu KiOepOe3neku, peKoMeHalli, MpaBuiia, HalKpall MNpPaKTHUKWA Ta IHIII
1HCTpyMeHTH. i Toro, mo0 HamaBaTH TOYHY IHQOpPMALIIO IS JOBIOCTPOKOBHX
JOCIIKEHb, SIKI MepeadadyaroTh PO3BUTOK TEXHOJOTH 1 MailOyTHI BUKIHMKH, NIST
MIPOTIOHYE OIBII HI’K TUCSYY CTaHJIAPTHUX JOBIIKOBUX MaTepiamiB [4-5].

CraTUCTMYHI ~ MOPTPETH  PE3yJIbTaTiB  TECTyBaHHSA  IICEBIOBUIAJAKOBHUX
MOCJIJJOBHOCTEH, OTPUMAaHUX Ha OCHOBI HE3aJICKHHUX BHIIAIKOBUX JIBOPO3PSIHUX
orepariii KpUITONEPETBOPEHHA 1H(OPMAIIAHOT TOCIIJOBHOCTI 3 HACTYITHUM
J0JJaBaHHSIM OTPUMaHUX pe3yJbTaTiB 3a MOJYJEM JBa Ta 4YOTHUPU HaBEACHI
(pucynku 1-2).
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Pucynok 2. CTaTUCTHUHUN TTOPTPET MPOrPaMHOI peaizallii aroputMy GopmyBaHHS
TICEB/IOBUIIAIKOBUX TIOCIITOBHOCTEH 3a MoTysieM 4

AHaJli3 CTaTUCTUYHUX MOPTPETIB MOKA3YE, 1110 TICEBJAOBUMNAIKOBA MOCIOBHICTD,
OTpMMaHa Ha OCHOBI HE3AJICKHUX OIEpaIiii KPHUITOIEPETBOPCHHS 3 HACTYITHUM
J0JTaBaHHSIM OTPHUMAHMUX pPE3yJbTATIB 32 MOJIYJEM JBa Ma€ HE3HA4HI TepeBaru
BIJIHOCHO CTIMKOCTI /10 JIIHIHHOTO KPUMNTOAHATII3Yy MOPIBHAHO 3 TMCEBIOBUIAIKOBOIO
MTOCJTIIOBHICTIO, OTPUMAHOIO Ha OCHOBI JIOAaBaHHS 32 MOAYJIEM YOTHPH PE3yJIbTaTiB
HE3JICKHUX JIBOPO3PSAHUX OMEPALii KpUOTOrpapiyHOTO MePETBOPEHHS.

3a pesynbTaTamMu JOCIIKEHHS BCTAHOBJICHO, 1110 CYy4YacH1 BJOCKOHAJICHI METOIU
KpunrorpadiuHoro 3axucty iHpopmarlii MoKa3yloTh, 0 OAHUM 13 MEPCHEKTUBHUX
[UIAXIB IMIBUIIEHHS CTIAKOCTI IICEBIOBHIAIKOBUX MOCIIIOBHOCTEN UII CHUCTEM
KOMII ‘FOTepHOT KpunTorpadii € BAKOPUCTAHHS JIOTIYHUX OTeparliii KpunTorpagiaHoro
nepeTBOpeHHs 1H(opmallii Ha OCHOBI KOMOiHAIlli TEHEpaToOpiB IMCEBIOBUMAIKOBUX
YypCced.
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BIIJIUB OCBITHIX, MEAIMHUX I TPOMA ICBKHX
THIIIATUB HA 3ABE3INEUEHHS KOI'HITUBHOI
CTIMKOCTI TA IH®OOPMALINHOI BE3IIEKU B
YMOBAX IHOOPMAIIIMHOI'O TIPOTUCTOSIHHS TA
KIBEP3ATPO3

Typ Oxcana MuxoJiaiBHa,
JIOKTOP HayK 13 COIiaIbHUX KOMYHIKallii, mpodecop, mpodecop,
Kpemenuynpkuii HarlioHaIbHUHN yHIBEpCUTET iMeH1 Muxaiina OcTporpaachkoro

IIla0ynina BikTopist BajienTHiBHA,
KaHAuAAT GII0JIOTTYHUX HAYK, JOIICHT, JIOIECHT
Kpemenuynpkuii HalioHaabHUM YHIBEpCUTET IMeH1 Muxaiiina OcTporpaacbkoro

Opea Oaexcanap OJiekCaHAPOBUY,
acripasr,
Kpemenuy1ipkuii HalioHanpHUN yHIBEpCUTET iMeH1 Muxaitina OctporpaachbKoro

B yMmoBax TpuBanoro iH@oOpMaiiifHOrO MPOTUCTOSHHA Ta TIOpUIIHOT BIMHU
MIJIBUIIICHHS KOTHITMBHOI CTIMKOCTI CYCHIIbCTBA B YKpaiHi CTajgo OJHUM 13
MPIOPUTETHUX HAMNPSAMIB JE€PKABHOI TOJITUKH, JisIbHOCTI Menia. KorniTuBHa
CTIMKICTh y I[bOMY KOHTEKCTI PO3IJISIIAE€THCA SIK 3JaTHICTb OCOOMCTOCTI M CHIIBHOT
30epiraTd KpUTUYHICTh MUCJIEHHS, €MOLIMHY BpPIBHOBR)XEHICTh 1 PALlIOHAJIBHICTh
Cy[K€Hb M1 BIUIMBOM I1HTEHCUBHUX I1H(QOpMalIMHUX aTak, ae3iHdopmarlii Ta
MaHIMyJISTUBHUX HapaTuBiB. DOpMyBaHHS TakKoi CTIMKOCTI 3AIHMCHIOETHCA Yepes
KOMILJIEKC OCBITHIX, MEAIMHUX 1 TPOMAJIChKHUX 1HILIATHUB, CIPSIMOBAHUX HA PO3BUTOK
MeJ1arpaMOTHOCTI, KPUTHUYHOTO MHCJICHHS Ta i1H(OpMAIHOI TITi€HH, MPO IO
3a3Ha4arOTh HayKoBIl [1; 2].

Barome miciie y 11,0My MpoIieci mocCiIar0Th OCBITHI 1HIIIATHBHY, 1110 PEaTi3yIOThCA
aK y ¢hopMalbHii, Tak 1 B HeopManbHii ocBiti. [lounnatoun 3 2014 poky, B YkpaiHi
MOCTYIIOBO 1HTETPYIOTHCS €JIEMEHTH ME/I1arpaMOTHOCTI Y MIKUIHHI Ta YHIBEPCUTETCHKI
mporpamMu, 30KpeMa B MeEXKax KypCiB 13 TPOMAISHCHKOI OCBITH, XYpPHaJICTHUKH,
COLIlAJIbHUX KOMYHIKAIiil Ta iHpOpMaLiifHOI CIIpaBHy.

OgHuM 13 KJIIOYOBUX I1HCTPYMEHTIB MIABUIIECHHS PIBHA MeEN1arpaMOTHOCTI €
onnatH-kypc «Very Verified 2.0» (ocBitHa miarpopma «EdEray), mo nporonye
MpaKkTUYHI MOIyJl 3 aHamidy iHdopMallii, po3mizHaBaHHS (eikiB, 1AeHTUDIKAIIT
JDKepes, BUSBJICHHS MAaHIMYJISITUBHUX TEXHIK, a TAaKOX PO3BUTKY Mefdla- W
iHdopMaliiHOT TpaMOTHOCTI B LU(pOBOMY cepenoBuill. Takuii Kypc crpuse
3MIITHCHHIO KOTHITUBHOI CTIMKOCTI NUISXOM HaBYaHHS KOHKPETHHUX HaBHYOK,
HEOOX1THUX JJI1 €(PEKTUBHOTO MPOTUAISHHS Je31H(popMariii.

3HauHuii BB Mae HarioHambHUN TPOEKT 13 MealarpamMOTHOCTI «DiabTpy,
1HIIMOBaHMUIA 3a MIATPUMKH JEPKABHUX THCTUTYIIIH, sIKUH 00’ €JHY€E OHJIANH-KYpCH,
TPEHIHTH Ta 1H(OpMaIliiiHI KaMmaHii s pi3HuX BikoBuX rpymn [3]. Harionanbawmit
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IMPOEKT 13 MeAlarpaMoOTHOCTI «DUIbTP» € HEHTPAIbHOI JEP’KaBHOIO 1HIIIATHUBOLO,
CHPSMOBAHOIO HA MIABHUILEHHS PIBHS MEIIarpaMOTHOCTI Ta KPUTUYHOTO MUCIICHHS B
VYxpaini. [Ipoext O6yB 3amouatrkoBanuil y 2021 poui MiHICTEpCTBOM KyJNbTypHU Ta
1HGOopMaIIiHOT MOMITUKH YKpaiHH SK BiANOBiAb HAa 1H(GOpPMAIIIHI 3arp0O3U B yMOBax
ribpuaHoi BifiHM Ta moBHOMacHITaOHOI arpecii. OCHOBHOIO METOIO 1HILIATUBU €
dbopMyBaHHS B YKpaiHIIB HABUYOK CBIJJOMOTO, BIAMOBIAAIBHOTO W KPUTHYHOTO
crokuBaHHs 1H(opmamii, mo 3abe3nedye CTIMKICTh A0 MaHIMyJALid, (erkiB 1
nponarauy. [IpoexT «PiabTp» NOKIMKAHHMA 00’ €JHATH 3yCHILIS JePKABHUX OPTaHiB,
IPOMAJICHKOTO CEKTOpY, MEIIacHiIbHOTH Ta MDKHApPOAHUX TApTHEPIB 3ayis
CTBOPEHHSI CHCTEMH MEIiarpaMOTHOCTI $IK JXKHUTTEBO BaXIJIMBOI KOMIIETEHTHOCTI
CYYacHOI JIIOAUHU. Y MeXax MPOEKTY PO3POOIIIOThCA KOMILJIEKCHI OCBITHI pecypcH,
HaBYaJIbHI KypCH, IHTEpaKTHUBHI MaTepiaiu, myOikallii Ta MyJIbTUMEIIMHUN KOHTEHT,

Kl JIOCTYIHI IIMPOKIM ayauTopii — BiJl IMIKOJSPIB, CTYACHTIB 10 TEAaroris,
’KYPHAJIICTIB 1 3arajlbHOTO TPOMAJICHKOTO KOJa.
Cepen mMpoKOMAacIITaOHMX IHIIIATUB TaKOX — HAIlIOHAJBHUM TeCcT 13

MEJI1arpaMOTHOCTI, 110 IPOBOJUTHCA Ha peryisipHiil ocHoBi. Lleil Tect, Akuil cTaB
YaCTUHOIO MPOEKTY «DuIbTp», AO3BOJISIE OLIIHUTH PIBEHb Mefia- Ta 1H(opMaliitHoi
IPaMOTHOCTI TPOMAaJIsiH, 1 KOXKHOTO pOKY 30HMpa€ 3Ha4YHY KUIbKICTh YYaCHHKIB 11O BCIi
VYkpaini. 3a nanumu 2025 poky, Tect oxonuB noHaa 66 000 yyacHHKIB, cepell IKUX
34 470 ycmimHO 3aBeplUWiIM 3aBAaHHs. Lle CBITUMTH MPO 3pOCTaHHS YCBIAOMIICHHS
BXKJIMBOCTI MEJ1arpaMOTHOCTI B YKPAiHCBKOMY CYCHIJIBCTBI Ta MpO €(EeKTHUBHICTD
MacITaOHUX MPOCBITHUIILKUX KaMITaHii [4].

[HdopmariiitHa aKTUBHICTb TPOEKTY TAKOXK BKJIFOYAE OpraHi3allilo BCEyKpPaiHChKIX
YPOKIB MeIiarpaMOTHOCTI, SIKi TPOBOJSATHCA 33 MIATPUMKH MIXKHAPOIHUX MapTHEPIB,
takux sik [Iporpama pozsutky OOH (UNDP), USAID Ta inmii. Beeykpaincbkuit ypok,
npoBenenuit y 2023 porri, 310paB nmonax 100 Tucsy mepersisaiB Ha TejacOadeHHI Ta
onaitH, y 2024 pori — 6ausbko 80 tucsy [5].

CrpaTeriuHuM KOMIIOHEHTOM TMpPOEKTY € po3poOka HaronanbHOi cTparerii
PO3BUTKY MeiarpamoTHOCTI A0 2026 poKy, MIArOTOBKA SKOi BKJIKOYala €KCHEPTHI
cecli 3a y4acTio MTPEeJACTABHUKIB LICHTPAJIbHUX OPraHiB BJIAJU, MEI1A0CBITHIX CHIJIBHOT
1 MDbKHapOAHUX opranizaiiid. Taka crpareris Ma€e CTaTH JOPOrOBKa30M JJIs OJAJIbIION
CUCTEMHOI poOOTH 3 MIJABUIIICHHS MeIIarpaMOTHOCTI B YKpaiHi [6].

3aranoM HallOHaJbHUN MOPOEKT «DUIBTP» € KOMIUIEKCHUM MEXaHI3MOM, IO
IHTErpye OCBITHI, MEMIHI Ta TPOMAJCHKI 3yCHIUIS 3aJUIsl MOCHJICHHS KOTHITUBHOI
CTIWKOCTI YKpaiHIliB. BiH He nuIne mpomoHye IHCTPYMEHTH JJIi KPUTHYHOI OIIHKU
iHbopMallii, a i CTUMYJTIOE KYJIBTYpHY 3MIHY CTaBJICHHS 10 MEA1aclOXUBaHHS — Bl
MACUBHOTO CHPUUHATTS 1O aKTUBHOTO M YCBIIOMJIGHOTO aHalli3y KOHTEHTY, IO €
KPUTUYHO BXKJIMBUM Y KOHTEKCTI iH(QOPMAIIITHUX BiiH 1 Cy4acHUX T10pUIHUX 3arpo3.

He wmenm BaxiuBYy pojib BIAITpalOTh ME[IWHI I1HIMIATHBH, SKI CHPHUSIOTH
MIJBUIICHHIO CTIMKOCTI ayauTopii dYepe3 BIAMNOBIAAIbHY JKYPHAIICTUKY Ta
MIPOCBITHUIILKUI KOHTEHT. YKpaTHChK1 CyCHiIbHI Ta HEe3aJSKH1 MeIia eiall yacTimie
MOEIHYIOTh IHPOPMYBAHHS 3 MOSCHIOBAIBLHOIO (DYHKIIIEID, PO3KPUBAIOYN MEXaHI3MU
1H(hOopMaIIHUX MaHINYJIALIN 1 Je3iHpopManiiiHuX kamnaHii. [Ipoektu hakTyekiHry,
aHATITUYHI pyOpUKHU Ta CHelialbHI Me1anporpaMu JA0MOMaratoTh ay IMTOpii HE JIUILIEe
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OTpUMYBATH TepeBipeHy iHGoOpMaIlilo, a W PO3yMITH KOHTEKCT ii CTBOpPEHHS Ta
MOIIMPEHHS. Y Takuil crmocid Meia BUCTYMAOTh HE MAaCHBHUMH TPaHCIATOPaMU
MOBIIOMJICHb, @ AKTUBHUMH YYacCHUKaMH (POpMyBaHHS KOTHITUBHOI CTIMKOCTI
CyCIIbCTRBA.

Oco0n1Be 3HaUEHHS MAalOTh TAKOXK IPOMAJICHKI 1HIIIIaTUBH, K1 JIIOTh HAa IEPETHUHI
OCBITH, Mej/ia Ta TPOMAASHCHKOTO CYCHiIbCTBA. Taki opranizaiii, sk StopFake,
VoxCheck, Detector Media, [HcTutyT MacoBoi iHpopMarllii Ta HM3Ka perioHaIbHUX
IPOEKTIB, peaTi3ylOTh TPEHIHTH, NyOJiuH1 JeKiii, iHdopMaIliiHl KaMIaHii Ta
JOCJIITHUITbKI TIPOEKTH, COPsIMOBaHI Ha MPOTHUIIIO Je31H(popMaliii. IXHs1 misIBHICTH
Ma€ JOBTOCTPOKOBHM eQeKT, OCKUIbKH crhpusie (OPMYBaHHIO CTaJIMX HAaBHUYOK
KPUTUYHOTO aHaTI3y Ta 3MEHIICHHIO KOTHITMBHOI BPAa3JIMBOCTI PI3HUX COIIaJbHUX
rpym. BaxxinBoro oCcOOMMBICTIO TaKUX 1HIIIATUB € OpiEHTAIlISA HA MPAKTUYHI KEeHUCH 3
YKpaiHChKOTO 1H(QOPMAIIHHOTO MPOCTOPY, IO MiABUILY€E e(hEeKTUBHICTh HABYAHHS Ta
PIBEHb JIOBIPH ayIUTOPIi.

Y  CyKymnHOCTI OCBITHI, MEAlIiHI Ta TPOMAACBHKI IHIIIATUBH (POPMYIOThH
OaratopiBHEBY CHCTEMYy MIJABUIIEHHS KOTHITUBHOI CTIMKOCTI B YKpaiHi. BoHu
B3a€EMOJIIIOTh MIXX CO0OI0, JOMOBHIOIOUM OJIHA OJIHY: OCBITa 3akiagae 0a3oBi
KOMIIETEHTHOCTI, Me[la 3a0e3MeyyloTh iX IIOJACHHE 3aCTOCYBaHHS, a TI'POMAJIChKI
MPOEKTH — aJalTaliio 10 aKTyaJbHUX 1HGopMamiitHuX 3arpo3. ns QaxiBmis 3
iH(popMaIiiHOI ClpaBH ydacTh y peajizailii Ta KOOpJWHAaLll TaKUX IHILIATUB €
BKJIIMBOIO MPOQeCciiHOI0 (DYHKIIEI, OCKIIBKA CaMe€ BOHM 3a0€3IMe4ylOTh SIKICTh,
HAJIWHICTD 1 CTPYKTYPOBaHICTh 1HPOPMAIIHHUX TOTOKIB.

OTXXe, pO3BUTOK OCBITHIX, MEAIMHUX Ta TPOMAJCHKUX IHIIIATUB 3 II1JBUIICHHS
KOTHITUBHO1 CTIMKOCTI € CTPATEriyHO BAXKIMBUM HAMPSIMOM JJisi YKpaiHH B yMOBax
ribpuaHoi BiitHu. IXHs cucTeMHa pearizallis cripusie He IMIe TPOTHAIT fe3indopMarii,
a i popmyBaHHIO 3piJI01, BIAMOBIAAIBHOT Ay IUTOPIi, 31aTHOT KpUTUIHO B3aEMOJIISTH 3
iH(hOopMaIIiHUM CcepeIoBHILEM 1 30epiraTd KOTHITUBHY AaBTOHOMIIO B KPHU30BHX
yMOBax.
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ECONOMIC ASSESSMENT OF MODERNIZATION
SCENARIOS FOR UKRAINE’S DISTRICT HEATING
SYSTEMS IN THE CONTEXT OF POST-WAR
RECOVERY

Horskyi Vitalii
PhD (Doctor of Philosophy), Research Scientist
General Energy Institute of NAS of Ukraine, Kyiv, Ukraine

The conditions of Ukraine’s post-war recovery necessitate a profound
transformation of district heating systems, with a focus on improving energy
efficiency, reducing dependence on imported energy resources, and ensuring economic
resilience. In this context, particular importance is attached to assessing the economic
feasibility of implementing modern technological solutions, including combined heat
and power (CHP), building thermal retrofitting, and the integration of renewable
energy sources.

The aim of this study is to provide an economic assessment of modernization
scenarios for Ukraine’s heating systems based on a scenario-driven approach that
accounts for different levels of implementation of energy efficiency measures and heat
and power generation technologies. The assessment is carried out with consideration
of investment requirements, energy-saving potential, and expected economic effects,
derived from sectoral and strategic data sources.

The study examines optimistic, moderate, and conservative development scenarios,
enabling the identification of a range of possible modernization outcomes and the
evaluation of their impact on the economic performance of heating systems. The results
obtained provide an analytical basis for substantiating investment policy priorities in
the district heating sector under conditions of economic recovery.

The developed scenarios reflect potential pathways for the modernization of
heating systems based on various combinations of CHP, thermal retrofitting, and
renewable energy integration. For their practical implementation, a system of baseline
parameters has been defined, ranging from residential energy consumption levels to
the technically achievable potential of renewable energy sources and economically
justified deployment indicators, based on sectoral references [1-9].

It has been established that Ukraine’s residential building stock is characterized by
high energy intensity, with an average consumption of approximately 163 kWh/m? per
year, which is 2-3 times higher than in EU countries. At the same time, the rate of
thermal retrofitting remains critically low (around 0.1%) [1]. Meanwhile, the potential
for reducing energy consumption in buildings exceeds 40%, positioning thermal
retrofitting as a key lever for alleviating pressure on the energy system.

According to the Thermal Modernization Strategy up to 2050, the implementation
of measures within the first phase (2024-2030) alone is expected to result in a
substantial reduction in energy consumption and generate a total economic benefit
exceeding EUR 2.9 billion annually [2].
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An important component of modernization is the development of combined heat
and power (CHP) as a source of flexible generation capacity. The demand of the energy
system is estimated at no less than 1,400 MW, while the implementation of planned
projects by 2026 mpemxycmarpuBae the commissioning of approximately 825 MW of
new capacity, with total investments amounting to about EUR 1.4 billion [3].

Improving the efficiency of heating systems is also closely linked to the integration
of renewable energy sources. In particular, solar energy demonstrates significant
development potential (over 80% of the territory is suitable for solar power plants), and
its share in the energy mix could increase to 10—15% by 2030 [25-27]. At the same
time, biomass represents a substantial resource, with its economic potential estimated
at around 26 million tonnes of oil equivalent per year, corresponding to approximately
30% of primary energy supply [7].

Additional opportunities are associated with the development of waste-to-energy
technologies, which enable the simultaneous addressing of environmental and energy
challenges, particularly through the integration of waste incineration plants into district
heating systems [8, 9].

In summary, the key findings are consolidated in Table 1 and structured according
to three development scenarios:

« Optimistic scenario — full-scale deployment of technologies and measures

(100% of the potential);

o Moderate scenario — significant thermal retrofitting, with lower CHP
deployment and partial integration of renewable energy sources (=<60% of the
potential);

o Conservative scenario — limited thermal retrofitting, CHP primarily

implemented by private enterprises, and localized deployment of renewables
(=30% of the potential).

Table 1.
Overview table of input parameters and projected results [1-10]

Approx. economic
. N . effect, M€ / year
Indicator Optimistic Moderate Conservative (Opt / Mod /
Cons)
Reduction in
Heat and electricity specific Reduction by | Reduction by ~2.608 /1.630 /
consumption in the | consumption by | 25% (= 122 10% (= 147 oo 650 ’
residential sector 40% (= 98 kWh/m?-year) | kWh/m?-year)
kWh/m?-year)
. Retrofitting .
Thermal losses and | Retrofitting 80% Retrofitting 20%
cpe - 50% of -
condition of of depreciated depreciated of depreciated —
residential stock stock p stock
stock
Technical readiness | _
and CHP ~1LAOMW by | 500 MW ~250 MW ~100/37/18
2030)
development
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Continuation of table 1

Solar energy 6 > GW
. installed 4.0 GW 2.0GW ~518/319/160
potential .
capacity
Utilization of
Biomass and 100% of Utilization of | Utilization of ~ 12,103 /7,262 /
biofuel potential potential (26.03 60% 30% 3,631
million toe/year)
Modernization
Waste-to-energy 5-6 plants (= 2-3 plants (= | of “Enerhiya”
plants with heat 1.2 million Geal | 0.6 million plant (= 0.2 ~55/27/9
recovery heat/year) Gcal/year) million
Gcal/year)

*Calculated by V.V. Horskyi
Notes and assumptions for calculations

o Residential building stock: baseline floor area — 1 billion m?, specific energy consumption — 163 kWh/m?-year,
the economic effect is estimated at a heat tariff of EUR 40/MWHh (approximately equivalent to EUR 0.40/m? of
natural gas at 10—10.5 kWh/m?).

o Combined heat and power (CHP): capacity factor of the electrical component — 0.5, heat-to-power ratio =
1.1; overall fuel savings from CHP compared to separate generation — ~20% of useful energy; monetization
based on EUR 40/MWh of thermal equivalent.

o Solar generation (PV systems): average capacity factor — 13%,; monetization based on a wholesale electricity
price of EUR 70/MWh.

e  Biomass: 1 toe = 11.63 MWh; monetization at EUR 40/MWh (gas/heat substitution). The values reflect
economically available potential under scenario-based utilization rates.

o Waste incineration: 1 Gcal = 1.162 MWh; monetization at EUR 40/MWh of heat.

The considered scenarios—WEM (baseline), WAM (with additional measures),
and NZE (net zero emissions)—are defined by clearly specified parameters, including
gross domestic product (GDP) levels, energy intensity of the economy, the share of
renewable energy sources in the energy mix, and greenhouse gas emissions trajectories.
Each scenario reflects a distinct level of ambition in national energy policy and
represents different pathways for achieving strategic objectives.

Within the baseline WEM scenario, which assumes the continuation of existing
policies without significant strengthening of climate initiatives, the energy intensity of
GDP remains at approximately 0.3 toe per thousand USD, the share of renewables
increases to around 10%, and the overall structure of energy consumption undergoes
only minor changes. This configuration results in moderate economic growth, while
greenhouse gas emissions remain relatively high, indicating the limited effectiveness
of current decarbonization policies. In terms of heat demand, this scenario corresponds
to the conservative modernization pathway of district heating systems proposed by the
authors.

In contrast, the WAM scenario is oriented toward the active implementation of
energy efficiency measures outlined in the National Emission Reduction Plan (NERP)
and the National Energy and Climate Plan (NECP). Its implementation is expected to
lead to a significant reduction in GDP energy intensity, an increase in the share of
renewables to 25%, and a decrease in emissions in the energy generation sector by
nearly 26% by 2030 compared to the 2019 baseline. This approach demonstrates a
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targeted shift toward technological modernization, enhanced energy efficiency, and
support for the green transformation of the economy. In terms of heat demand, this
scenario corresponds to the moderate modernization pathway of district heating
systems proposed by the authors.

The most ambitious NZE scenario focuses on achieving full climate neutrality by
2060. It is based on a substantial reduction in GDP energy intensity to levels
comparable with developed EU countries, large-scale deployment of renewable energy
sources, and the complete elimination of greenhouse gas emissions in the long term.
The implementation of this scenario requires significant investment, structural
transformation of the economy, and the widespread adoption of advanced technologies
and demand- and supply-side energy management mechanisms. In terms of heat
demand, this scenario corresponds to the optimistic modernization pathway of district
heating systems proposed by the authors.

The analyzed energy modernization scenarios demonstrate that the combined
implementation of CHP technologies, thermal retrofitting of the residential building
stock, and the deployment of renewable energy sources (including solar energy,
bioenergy, and waste-to-energy systems) can ensure a substantial reduction in fossil
fuel consumption, a decrease in greenhouse gas emissions, and an increase in Ukraine’s
energy independence.
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The agro-industrial complex of Ukraine is a strategic pillar of the national economy
and a critical determinant of global food security. In 2021, the agricultural sector
accounted for 10.2 per cent of GDP, while agri-food products represented roughly 41
per cent of total export revenue [1, 2]. Historically, the structure of Ukrainian
agriculture has exhibited a pronounced institutional asymmetry, polarized between a
corporate segment (large-scale export-oriented agroholdings) and a small-commodity
segment (family farms). Prior to the full-scale war, the largest enterprises (constituting
5 to 10 per cent of market participants) monopolized between 70 and 80 per cent of all
state agricultural support [3]. They benefited from simplified taxation and privileged
access to institutional capital (World Bank, IMF, EBRD). This structural imbalance
facilitated capital outflows through offshore jurisdictions, reducing fiscal returns [4].
Meanwhile, in the European Union, roughly 97 per cent of farms are family operations
[5]; yet in Ukraine, the equivalent family-farm share barely reached 10 per cent of
sectoral GDP despite demonstrating superior capital returns, especially in livestock
production, where smaller producers outperformed agroholdings by five to ten
percentage points.

This research aims to evaluate the macroeconomic consequences of wartime
exogenous shocks on Ukraine’s agrarian sector, assess the comparative operational
resilience of different farming models, and substantiate the necessity of a science-based
paradigm shift for post-war recovery.
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The full-scale military invasion induced a systemic exogenous shock, exposing the
structural vulnerability of an economy over-reliant on centralized corporate macro-
producers. The wartime disruptions manifested across several critical economic
dimensions:

1. Supply Chain and Export Disruptions: The naval blockade of the Black Sea
precipitated a critical logistics collapse. Agricultural exports in 2022 contracted by 50
per cent to 20 billion US dollars, triggering a global supply shock that inflated average
world food prices by 14.3 per cent. Although mitigation mechanisms like the Black
Sea Grain Initiative facilitated the export of 16.9 million tonnes of foodstuffs [6], the
sector's extreme dependency on macro-logistics remained a fundamental structural
weakness.

2. Capital Asset Depreciation: The sector suffered unprecedented physical capital
destruction. By September 2022, FAO estimated direct damage to agricultural
infrastructure at over 6.5 billion US dollars [7], causing domestic sales revenue to drop
by 23.7 per cent [8]. Productive assets and modern machinery were systematically
destroyed or illicitly expropriated. Leveraging modern scientific monitoring tools,
satellite analysis by NASA Harvest revealed that 2.1 to 2.8 million hectares of farmland
had been abandoned, generating an opportunity cost of approximately 2 billion US
dollars in unharvested crops for the 2023 season [9]. Furthermore, an estimated 15 to
16 million tonnes of agricultural output were subjected to illicit seizure in occupied
territories [9, 10].

3. Factor Market Volatility: Input markets experienced acute supply-side
constraints. Fuel deficits, exacerbated by lost domestic refining capacity, prompted
rapid government fiscal interventions (the abolition of import excises and VAT
reductions) [6]. The domestic fertilizer industry was paralyzed as major nitrogen
facilities fell under occupation, forcing an immediate reliance on import substitution
[11]. Simultaneously, landmine contamination emerged as a severe negative
externality: roughly 139 thousand square kilometres were contaminated [12], imposing
an annual economic deadweight loss of up to 800 million US dollars in foregone
productivity [13]. Scientific mapping by NASA Harvest remains crucial for prioritizing
future demining operations.

4. Human Capital Deficits and Institutional Interventions: The sector confronted
profound human capital deficits due to military mobilization and displacement,
alongside operational risks from degraded energy infrastructure. To ensure sectoral
liquidity, institutional countercyclical measures were deployed. The concessional
lending programme “5-7-9” was recalibrated, injecting 40 billion hryvnias into the
sector. International partners provided essential macro-financial support [14, 15].
However, market failures in agricultural insurance-where military risks triggered force
majeure clauses-left producers largely unhedged.

From an institutional economics perspective, the wartime experience has exposed
a fundamental structural lesson: smaller, locally embedded farms demonstrated
superior operational agility and resilience when systemic shock collapsed export
logistics and centralized infrastructure. Agroholdings, for all their pre-war dominance,
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were disproportionately vulnerable to disruptions in the complex, capital-intensive
global supply chains upon which their economies of scale depended.

This contrast underscores the need for a post-war agrarian paradigm shift that
corrects the pre-existing institutional imbalance. In direct alignment with modern
educational and scientific prospects, this transition necessitates the integration of
evidence-based policymaking, the development of new academic curricula for
sustainable agribusiness management, and the widespread application of precision
agricultural sciences. A balanced model that recognises family farming as the
foundation of national food-system resilience, ecological stewardship, and socially
oriented rural development would serve Ukraine far better than a return to the pre-war
oligopolistic status quo.
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Innovation constitutes a fundamental pillar of contemporary economic security and
a key determinant of Ukraine’s integration into the European community. Under
martial law and the imperative of post-war recovery, the development of a resilient
innovation ecosystem has acquired strategic significance. The European Union (EU)
provides well-established models where knowledge is effectively transformed into
commercial value through complex networks of interaction between academia,
industry, and public authorities.

Current EU innovation policy is grounded in the concept of open innovation, which
promotes the free circulation of knowledge, technologies, and competencies across
institutional and national boundaries [1]. A central institutional framework in this
regard is the European Research Area (ERA), designed to ensure the mobility of
researchers and the shared utilization of research infrastructure [2]. Within this
framework, ERA Hubs are increasingly viewed as practical mechanisms for ecosystem
development at the national and regional levels. Moreover, the Digital Decade strategy
identifies clusters and innovation hubs as key instruments for accelerating digital
transformation across the EU [1].

The EU innovation ecosystem should be understood not merely as a set of formal
institutions but as a dynamic and interdependent network of mechanisms that

simultaneously stimulate knowledge generation and market demand for innovation.
The foundation of European ecosystems is a developed infrastructure that provides physical and

virtual platforms for collaboration. Core structural components include:

- science and technology parks and business incubators, which provide start-
ups and research teams with access to critical resources, mentoring, and networking
opportunities at early stages of development [3].

- innovation clusters, which function as a strategic policy instrument in the EU
by fostering cooperation among firms, research organizations, and public institutions
to enhance regional and sectoral competitiveness [4]. Initiatives such as Horizon 2020
INNOSUP-1 plays an important role in supporting cross-sectoral cluster development.

- Digital Innovation Hubs (DIHs) and technology transfer centers, which
contribute to the rapid diffusion of digital technologies among small and medium-sized
enterprises (SMEs) and facilitate the commercialization of research outcomes [1].

- Living Labs and Innovation Relay Centres (IRCs), which enable the testing of
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technological solutions in real-life environments and support knowledge dissemination
within the European Research Area [1].

The EU employs a diversified portfolio of financial instruments to sustain
innovation throughout the entire value chain. Grant-based funding mechanisms include
research grants, doctoral fellowships, and seed funding schemes that enable the
implementation of high-risk, high-impact projects. Notable examples include
programmes administered by the European Research Council (ERC), the Marie
Sklodowska-Curie Actions (MSCA), and the EIC Accelerator targeting breakthrough
technologies. In Ukraine, comparable support instruments are provided by the
Ukrainian Start-up Fund (USF) and the National Research Foundation of Ukraine
(NRFU). Venture capital and start-up investment funds play a crucial role in ensuring
access to growth capital for innovative firms, with the European Investment Fund (EIF)
serving as a key institutional investor at the EU level. In Ukraine, private venture actors
such as Horizon Capital, AVentures Capital, and the SMRK fund contribute to the
development of the innovation financing landscape. Policy instruments such as
innovation vouchers and targeted tax incentives are widely used to encourage SMEs to
engage with research institutions and adopt new technologies. Illustrative examples
include the “Climate Innovation Vouchers” programme implemented by the European
Bank for Reconstruction and Development (EBRD) in cooperation with Greencubator
in Ukraine, as well as the special legal and tax framework of Diia.City designed to
support the IT sector. Public procurement of innovation represents another important
demand-side instrument. The EU’s Pre-Commercial Procurement (PCP) mechanism
and the integration of innovation criteria into Ukraine’s Prozorro system for energy-
efficient solutions demonstrate how public sector demand can stimulate technological
development. Germany's data further highlights the effectiveness of investment
subsidies for advanced equipment and concessional loans (up to €100,000) for SMEs,
contributing to innovation turnover shares of approximately 13% [5].

Reducing administrative burdens and simplifying business registration procedures
remain essential prerequisites for attracting foreign direct investment and ensuring the
effective design of post-war recovery policies.

Integration into European funding networks and strategic planning frameworks
represents one of the most efficient pathways for modernizing Ukraine’s economic
structure [3]. Participation in the Horizon Europe programme (as well as its
predecessor Horizon 2020) provides Ukrainian researchers and enterprises with access
to several critical opportunities:

- international research and technological partnerships, enabling
collaboration with leading scientific institutions in Germany, France, and other EU
countries;

- financial resources and expert support, particularly for projects in artificial
intelligence (Al), environmental sustainability, and infrastructure reconstruction;

- regulatory and standards transfer, facilitating the adoption of EU-compliant
certification and standardization practices.

Institutional coordination through specialized support offices further enhances the
integration of Ukrainian research outputs into European industrial clusters and
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innovation networks.

It is necessary to analyse key performance indicators in comparison with both
leading EU economies and neighbouring countries to objectively assess Ukraine’s
position within the European innovation landscape.

Table 1.
Comparison of innovation indicators of Ukraine and EU countries in 2024
Country | Global Innovation Index R&D Number of Exports of high-
(GID) (ranked among 133 | spending (% | researchers (per 1 | tech products
countries in the world) of GDP) million people) (% of exports)
Sweden 2 3.42% ~7,500 14%
Germany 9 3.13% ~5,300 13%
France 12 2.22% ~4,800 21%
Estonia 16 1.83% ~4,800 15%
Czech 28 2.00% ~4,200 17%
Republic
Poland 40 1.46% ~3,100 11%
Romania 48 0.48% ~1,100 10%
Ukraine 60 0.41% ~1,300 4%

Source of the table [5], [6]

Ukraine's transition to the European innovation model is closely linked to the
implementation of the Association Agreement, which provides the harmonisation of
the regulatory framework and the intensification of international technology transfer
[2] However, the current state of Ukraine’s innovation infrastructure remains
characterised by a degree of lag relative to EU standards, necessitating the introduction
of new institutional mechanisms such as innovation parks, hubs, and specialised
development agencies.

Adapting European experience in Ukraine requires a shift from fragmented policy
measures toward a coherent and comprehensive state innovation policy aligned with
European standards [2].

One of the principal constraints in Ukraine is the absence of clear legislative
definitions for key components of innovation infrastructure, including accelerators,
cluster initiatives, and smart specialisation ecosystems [4]. The priority steps to overcome
these obstacles include the following:

1. Establishment of a State Agency for Innovation and Development. A model
based on European national innovation agencies is proposed, combining the functions
of financing regional projects and acting as an innovation intermediary facilitating
cooperation among stakeholders;

2. Legislative harmonisation, involving the alignment of regulatory instruments
with EU requirements, particularly through the development and adoption of
legislation governing innovation parks and the modernisation of the intellectual
property framework;

3. A Development Strategy to 2030, focused on implementing a multilateral state
policy aimed at stimulating the circulation of ideas and supporting start-ups through
national recovery programmes [3].
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Infrastructure development should proceed at both national and regional levels,
taking into account the ongoing decentralisation processes. In this context, the
establishment of a network of technoparks and technology transfer centres in
accordance with UN and EU standards is of particular importance. It is necessary to
ensure the availability of institutional space for innovation-driven development and to
provide public funding for projects in less-developed regions to stimulate regional
economic growth. Digital innovation hubs and business incubators should function as
“entry points” for Ukrainian firms seeking integration into European value chains [4].

EU innovation ecosystems are characterised by extensive infrastructure network,
including technoparks, digital innovation hubs, and clusters, as well as a broad
spectrum of financial instruments such as grants, innovation vouchers, and venture
financing. Importantly, these ecosystems operate as integrated systems where

infrastructure, funding mechanisms, and strategic planning function in synergy.
Adapting these models is critically important for Ukraine not only to advance European integration,
but also to ensure effective post-war reconstruction.

The successful adaptation and implementation of these models in Ukraine requires,
above all:

- systemic institutional reforms, including the establishment of a specialised
national innovation agency (e.g., a National Innovation Agency);

- adoption of dedicated legislation governing innovation parks and cluster
development.

- comprehensive legislative harmonisation, particularly in the fields of Al
regulation and digital transformation;

- active participation in the European Research Area (ERA), including the
expansion of support office networks and stronger incentives for business engagement
in international research consortia;

- implementation of S3 at the regional level, involving the development of smart
specialisation strategies tailored to regional high-technology sectors and reconstruction
priorities;

- strengthening monitoring and evaluation frameworks, including the use of
indicators from the European Innovation Scoreboard to objectively assess progress and
adjust policy measures accordingly.

The integration of Ukraine’s innovation landscape into the EU through
participation in the European Research Area and joint programmes is not only a
response to contemporary challenges but also a prerequisite for the formation of a high-
technology, competitive economy of the future.
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AHAJIITUKA JAHUX Y CYUACHOMY AVYJIUTI:
BUKOPUCTAHHA HU®POBUX IHCTPYMEHTIB JJIA
OOPMYBAHHA AYAUTOPCBKHUX JIOKA3IB

IHlecrepusik Mapis MuxaijiBHa,

K. €. H., JIOIEHT,

TIOLIEHT Kadeapu ayauTy,

3axiIHOyKpaiHChKHUI HAIlIOHAJIbHUN YHIBEPCUTET

CrpiMke nommMpeHHS HUQPPOBUX TEXHOJOTIH Ta HUGpPOBI3AIlid EKOHOMIYHHUX
IpOIIECiB  ICTOTHO TpaHCHOPMYIOTh TiAXoau A0 (¢GopMyBaHHS, OOpOOKH i
BUKOPUCTaHHA 00J1iKOBOi 1H(pOpMAIIii, a TAKOXK JO OpraHizailii CUCTEMH KOHTPOJIIO 1
ayJIUTy Ha OIANPUEMCTBAX. Y CydaCHMX YMOBax rocrofaploBaHHs 3HAYHO 3pOCTAIOTh
o0carn (piHaHCOBUX Ta HE(PIHAHCOBUX JAHUX, IO T€HEPYIOThCA 1H(OpMAIIiHUMU
CHUCTEeMaMH MIATNPUEMCTB, YHACTIIOK YOTO YCKIAJHIOETHCS TPOIIEC X OMpaIfOBaHHS,
aHaii3y Ta IHTeprperarii. 3a TaKUX YMOB TPaJMIIIHI ayAUTOPCHKI NPOUEAYPH, AKI
3HAYHOIO MIPOIO IPYHTYIOThCS Ha BUOIPKOBUX METOJAaX IMEPEBIPKH, JIe/1alll YacTilie
BUSBIIIIOTHCSI HEIOCTATHHO €(EKTUBHUMU JUISI BUSIBJICHHS TIOMUJIOK, BIIXWJICHb 200
MOTEHIIHHUX pU3MKIB. Lle 3ymMoBitoe 00’ €KTUBHY MOTpeOy y BOPOBAIKEHHI HOBITHIX
1MpoBUX IHCTPYMEHTIB, 30KkpeMa aHamTuku nanux (Data Analytics), mo gae 3mory
3M1MCHIOBATH KOMIUICKCHUM aHaII3 3HAYHUX MAacHUBIB 1HGOpMaIlii, BUSBIATH HETUIIOBI
oreparii Ta MiABUILYBaTH OOTPYHTOBAHICTh MPO(dECIMHOrO CyKEeHHs ayauTopa. Y
IbOMY KOHTEKCTI IHU(POBI TEXHOJOTi BHUCTYMAIOTh BAXJIMBUM UYUHHUKOM
TpaHchopmarlii MeToI1B OTPUMAaHHS, aHATI3y Ta OI[IHIOBAHHS ayIUTOPCHKUX JOKa3iB,
CIPUSIOYH MIJIBUIICHHIO SKOCTI ayJIMTOPCHKUX MPOIEAYp 1 HAIIMHOCTI pe3yJIbTaTiB
ayJIUTOPCHKOT IEPEBIPKHU.

[Ipo6nemaTuka nuudpoBoi Tpanchopmallli ayauTy Ta 3aCTOCYBaHHS aHAJITUKU
naHux y mporieci ¢GopMyBaHHS ayJUTOPCHKUX JOKa3iB aKTUBHO JOCHIIKYETHCA Yy
CydacHIM HayKoBii JjitepaTypl. Tak, y MDKHaApOAHUX TOCIHIJKEHHSX 3HAyHa yBara
NPUAUIAETbCS BUKOPUCTAHHIO TexHojorid Big Data Ta aHamTHKUM JaHUX Yy
ayJIUTOPCHKIN AISTIBHOCTI, IO PO3IJISAAI0THCS SIK BaXKIMBUN THCTPYMEHT I1JBUILEHHS
€(EeKTUBHOCTI ay IUTOPCHKUX MPOLIEYD, BUABIICHHS BUKPUBIIEHb Y (PIHAHCOBUX JAHUX
Ta TOKPALICHHS SIKOCTI ay/IUTYy.

30kpema, ekl 3apyOiKHI JOCHITHUKH Y CBOTX HAYKOBUX MpalsiX 3a3HAYAIOTh, 10
3aCTOCYBaHHS QHANITUKU JAHUX Ma€ 3HAYHWM TOTEHINAJ JJisl IMJABUIICHHS SKOCTI
ayJIuTy, 3HIDKEHHS KUIBKOCTI TMOMWJIOK Ta 3abe3leueHHs OuIbIIol MPO30pOCTi
ayJIUTOPCHKOTO TMpouecy. BonaHoudac 1HIII JOCHIDKEHHS MIAKPECTIOITh, IO
iHTerpamist texunosorii Big Data Tta mm@poBOi aHamITUKA TMOCTYHOBO 3MIHIOE
TpaAUILIITHI TIAXOAM 10 MPOBEICHHS ayAUTOPCHKUX MPOLETYp 1 crpusie JOpMyBaHHIO
HOBUX METOJAMYHUX TIAXOMIB JIO0 OLiHIOBaHHSA (¢iHaHCOBO1 1HdopmMalii Ta
ayJIUTOPCbKUX pU3MKIB [1; 2; 3].

B ykpaiHcbkili HaykoBIH JiTeparypi mnpooOiemaruka UudpoBizalii ayaury,
3aCTOCYBaHHA 1H(GOPMALITHMX TEXHOJIOTIH y CHUCTEMI KOHTPOJIO Ta PO3BUTKY
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1M(ppoBUX THCTPYMEHTIB MPOdeCiMHOl AISTBHOCTI ayIUTOPa TAKOX IOCIJA€ Barome
MICIIE CepeJl CY4YacHHX HAyKOBUX JIOCHI/DKeHb. 30KpeMma, Mpoiecu udpoBoi
TpaHchopMarlii po3rysIAAI0OTHCS K OAMH 13 KJIIOYOBUX YHHHUKIB MOJIEPHI3AIll] CHCTEM
00Ky, aHaji3y Ta KOHTPOJIO Ha MIANPHEMCTBAX, IO 3yMOBIIOE TMEPETIIsI
TPAAMIIIHHUX TIAXOAIB O OpraHizallii ayJuTOPChKUX TpoIeayp i ¢GopMyBaHHS
iHpOpMaIlIHHO-aHATITUYHOTO 3a0e3MeueHHs] YOpaBliHHA. Y HAyKOBHUX Ipalsix
BITYM3HSHUX JOCIITHUKIB OOTPYHTOBY€ETHCS BIUIMB 1H(OPMAIIHUX TEXHOJIOTIH Ha
PO3BUTOK ayJIUTOPCHKOI MISTIBHOCTI, TOCHIIKYIOThCS TpaHchOpMaIlliiHl 3MIHU Y
(YHKIIIOHYBaHHI CHCTEM BHYTPIIIHBOIO KOHTPOJIO B YyMoOBax MHudpoBizallii
€KOHOMIKH, a TaKO BHU3HAYAETHCS POJIb IHHOBAIIMHMX TEXHOJOTIM Yy MiABUIIEHHI
e(DEeKTUBHOCTI ayJIUTy, 3MIITHEHH] (h)1HAHCOBOI O€3IMeKH MiAMPUEMCTB Ta I1IBHUIICHH]
IIPO30POCTI X FOCIOAAPCHKOI AIIIBHOCTI [4; 5; 6].

3 orisgAy Ha 3a3HAYCHI HAYKOBI IMJAXOAM Ta CydacHi TEeHJACHINT Iudposizamii
ayJIUTOPCHKOT JISTTLHOCTI aKTyalbHOCT1 HAO0yBa€ MPaKTHUHE BUKOPUCTAHHS aHATITUKA
JAHUX y TpOoILieci OTPUMAaHHS Ta OLIHIOBAaHHS ayJIUTOPChKUX J0Ka3iB. Ha mpakrtuii
IM(pPOBI IHCTPYMEHTH ayIUTOPA TO3BOJISAIOTH 31MCHIOBATH aBTOMAaTU30BAHUI aHAII3
3HAYHUX MacuBiB (IHAHCOBOI 1H(OpPMAIlii, MEPEeBIPSITH TOCHOAAPCHKI oOmepanii,
BUSBIIAITU HETUIIOBI a00 PU3MKOBI TpaH3akilii Ta OIMEPaTUBHO 1ACHTU(DIKYBATH
MO>KJIMB1 BUKPHUBJIEHHS Yy (PIHAHCOBIM 3BITHOCTI. 3aCTOCYBaHHS TaKMX TEXHOJIOTIH
CIpUsi€ TMIJBUIICHHIO OOIPYHTOBAaHOCTI MPOQPECIHHOrO CYJKEHHS ayJauTopa,
PO3IIMPIOE  MOXKJIMBOCTI  OIIIHIOBAHHSI ayJIUTOPCHKUX PHU3UKIB Ta MIJBUIILYE
€(eKTUBHICTb IPOBEJCHHS ayAUTOPCHKUX MPOLETYP.

B ymoBax nudposizailii eKOHOMIKH aHaJITHKA JIaHUX MOCTYIOBO CTA€ BarOMUM
IHCTpYMEHTOM TIpo(eciiiHOl IiAIbHOCTI ayauTopa. Y 3arajllbHOMYy pO3yMiHHI
aHamitTuka pganux B ayauTi (Data Analytics in Auditing) posrisgaeTrbest siK
3actocyBaHHa cydacHuX [T-TexHonorii Ta TpPOrpaMHUX I1HCTPYMEHTIB JUIS
OMpaLOBaHHs, aHANI3y ¥ IHTepIIpeTallli BEAMKUX MAaCUBIB JAHUX 3 METO OTPUMAHHS
JOPEYHUX Ta JOCTOBIPHUX ayJUTOPCHKUX TOKa31B.

[IpakTruHa peanizalis aHATITUKU JaHUX B ayIUTOPCHKINA AISUIBHOCTI nepeadaydae
BUKOPUCTAHHSA CHELIaJi30BaHUX LHU(PPOBUX I1HCTPYMEHTIB, IO 3a0€3MeuyoTh
eexkTuBHY O0OpOOKY, aHadi3 Ta IHTEpPHpeTalil0 3HAYHUX MACHUBIB (PIHAHCOBOL
iH(popmalii. 3acTocyBaHHS TaKMX NPOrPAMHUX 3aco0iB J03BOJIAE ayJUTOpaM
aBTOMATU3YBATHU OKPEMI ayAUTOPCHKI MPOLEAYPH, 3A1MCHIOBATH NOTIUOJEHUN aHaI3
rOCIOJAPCHhKUX OMepalliii Ta CBO€YaCHO BUSIBJISTH MOTEHIIIMHI PU3UKN BUKPUBIICHHS
¢dinancoBoi 3BITHOCTI. HailOimpIn mommpeHi 1HCTPYMEHTH aHANITUKH JaHUX, IO
BUKOPUCTOBYIOTHCS Y CyYacHI ayUTOPCHKIM MPAKTHII, Ta HAMPSMHU iX IPAKTUIHOTO
3aCTOCYBaHHS HaBeJICHO y Tabmwmii 1.
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Taoaunsa 1.
[{udpoBi iIHCTPYMEHTH aHaIII3y JAHUX B ayJUTI: XapaKTEPUCTUKU Ta chepu
3aCTOCYBAaHHS
[HCTpYMEHT aHANITUKH XapaxkTepucTuka [IpakTuHe 3acToCyBaHHsA
TaHUX B ayJINTI
ACL Analytics (Diligent) | CnenianizoBaHi AHaJi3 BeJIMKUX MAaCHBIB
porpamMHi NPOAYKTH i | OyXrajaTepChbKuX JIaHUX,
ayJIUTOPCHKOTO aHATI3y nepeBipKa MOBHOTH
JaHUX (CAATs) onepariii, BUsBJICHHS
HETUTIOBUX TPaH3aKIIIN
Power BI (Microsoft), | lnctpymenTu Bizyamizaiii | Bizyamizauia pinancoBux
Tableau (Salesforce) Ta aHAJNITHKA JaHUX ITOKa3HHUKIB, aHAITI3
JTWHAMIKH ITOKa3HHKIB,
1meHTudikaiiss anoMmanin
y (hi1HaHCOBIN 3BITHOCTI
Python, R MoBu nporpamyBaHHs ABTOMaTH3aLIA
JUTSI CTATUCTUYHOTO ayIUTOPCHKUX TPOLEYP,
aHai3y Ta 00poOKu aHa13 BEIMKUX MaCHBIB
JAHUX JTAHUX, MOJICITIOBAHHS
PHU3HKIB
ERP-cucmemu (SAP, [aTerpoBani OtpumManHs
Oracle) 1H(pOopMaIiiiHI cucTEMU ayIUTOPCHKUX JOKAa31B 13
YIpaBIIHHS KOPHOpaTUBHUX 0a3
M1IIPUEMCTBOM JTaHWUX, aHa13 OI3HEC-
MPOIIECIB Ta Omeparii
M1IPUEMCTBA, TecTyBaHHA
KoHTponis (ITGC)
Texnonocii wmyunoco | AITOPUTMHU MAIIMHHOTO | BUSIBIIEHHS mIaxpanCbKuX
iHmenexkmy HABYaHHS sl aHAITI3Y oriepalliif, MPOTrHO3yBaHHS
JTAHUX PHU3HKIB Ta aHaJi3
HETUITIOBUX OIepallii

[TpumiTka: copMOBaHO aBTOPOM

Sx BugHO 3 Tabmuui 1, BUKOPHCTAHHS HaBEACHUX UU(PPOBUX IHCTPYMEHTIB
CBITYUTH TIPO TTOCTYIIOBE BIPOBAKCHHS aHATITUKA JAaHUX Y MPAKTUKY ayAUTOPCHKOI
nisTbHOCTI.  Po3mupeHHss MOXiIuBOoCcTeW 00poOku Ta aHami3y iH(opmalii 3a
JIOTIOMOTOI0 CY4YaCHUX TPOTPAMHUX PIIeHb CcOpusie TpaHcopMallii TpagurinHux
MIIXO/IB 10 3A1MCHEHHS ayIUTy Ta (OPMYBaHHS ayJUTOPCHKUX JOKA3iB.

[IpakThka CBITYUTH, L0 3acTOCyBaHHS cy4yacHuX IT-TexHosoridi nae 3Mory
ayuTopaM 3AIMCHIOBATH OLIbII TIMOOKHM aHalli3 TOCHOJAapChKUX —OTepallii,
CBO€YACHO BUSBIISITH IMOTCHIIIHI BUMAIKU IIaXpaiCcTBa, a TAKOK OI[IHFOBATH MOYKJIUBI
PU3UKU BUKpUBIICHHS (hiHaHCOBOT iH(popMarlii. Ha BimMiHY Bi TpaauilifHUX M1IXOA1B
0 TPOBEIEHHS ayauTy, L0 3HAYHOI0 MIpPOI0 TIPYHTYIOTbCSI Ha BHOIPKOBOMY
TECTYBaHHI oIepallii, aHaJIITHKa JaHUX 3a0e3Meuye MOXKIUBICTh CYIIIJILHOTO aHaI3y

53



ECONOMICS
EDUCATION AND SCIENCE IN THE MODERN WORLD: PROBLEMS AND PROSPECTS

BCi€l CYKYMHOCTI JaHux. Lle, cBo€r0 4eproro, Crpuse miaBUIIEHHIO OOTPYHTOBAHOCTI
npodeciiHOr0  Cy/DKCHHS  ayauTopa, IOCHJICHHIO  aHANITHYHOI  CKJIaJ0BOi
aAyIUTOPCHKUX TIPOIEAYP Ta TMOKPAIICHHIO SKOCTI MPUHHATUX YMIPABIIHCHKUX 1
npodeciiHuX PilIeHb.

Buxopuctanas nu@poBux 1HCTPYMEHTIB aHANi3y AaHMX JAa€ 3MOTY ayAUTOpaM
BIMIUTH BiJ TPAAUIIIAHOTO BHOIPKOBOTO MiaXoay Ha KopucTh TectyBaHHS 100%
reHepalbHOI CYKYITHOCTI TOCHOJApCchkuxX TpaHcakiiil. Lle tpanchopmye mokazoBy
0a3y ayAuTy Ta MIHIMI3y€ PHU3UK HEBUSIBICHHS CYTTEBUX BUKPHUBIICHb. 3aBISKU
METOJaM aHAJITHUKWA ayJuTOp OIEepaTUBHO 1ACHTU(]IKYe PHU3UKOBI oOIeparii,
BIIXWJIEHHS y (DIHAHCOBUX IMOKa3HWKaX, MOTEHIIMHI O3HAKH ITaxpaiicTBa abo 1HIII
(hakTOpH MIABUIIEHOTO PHU3MUKY. Y PE3yJbTaTi MiJBUIIYEThCS OOIPYHTOBAHICTh Ta
HAJIAHICTh ayJIUTOPCHKUX JOKa3iB, M0 crapuse (opMyBaHHIO OUIBII 00’ €KTHBHHUX
ayJIUTOPCHKUX BUCHOBKIB Ta MIJABUIIYE €()EKTUBHICTb ayJAUTOPCHKUX MPOUEAYP Y
IJIOMY.

CyuacHa mpakTHKa ayJauTy nependadae akTUBHE BUKOPUCTAHHS PI3HOMAaHITHHUX
IM(POBUX IHCTPYMEHTIB, SIK1 3a0€31eUyI0Th €PEKTUBHY 00pOOKY, CUCTEMATU3ALIIIO Ta
aHaii3 1HQOpMaUIMHUX MOTOKIB MIANPUEMCTBA. 0 TakuX 1HCTPYMEHTIB HaJIeKaThb
CHenlagi3oBaHl MPOrpaMHi NPOAYKTH [Jisl MPOBEACHHS ayAWTy, CUCTEMH aHaIlI3y
Benukux nanux (Big Data), mporpamui 3acoO0M aBTOMAaTH30BaHOTO TECTYBaHHS
TOCIIOAAPCHKUX OMEparliii, TEXHOJIOT1] MTYYHOTO 1HTEICKTY Ta MAITMHHOTO HaBYaHHSI,
a TaKO 1HCTPYMEHTH Bi3yaui3allli JaHuX. 3aCTOCYBaHHS 3a3HAYEHUX TEXHOJIOTIN Ja€
3MOTYy ayJUTOpaM He JIUIIE MiABUIIUTH IIBUIKICTh OMPAIIOBAHHS 3HAYHUX OOCSTIB
iHdopmarii, a ¥ 3a1MCHIOBATH OLIBII TJIMOOKUN aHami3 (piHAHCOBUX MOKA3HHUKIB,
CTPYKTYpPH TOCIIOAAPCHKHUX OIEepalliii Ta B3a€MO3B’S3KIB MK PI3HHUMH €JIEMEHTaMH
00JIIKOBOI CHCTEMH i IMTPUEMCTBA.

BukopucrtanHs aHamITUKM JaHUX Yy TPOIEeCl ayauTy ICTOTHO PO3IIUPIOE
MOKJIUBOCTI (DOPMYBaAHHSI ayJIUTOPCHKUX JIOKa31B. 30KpeMa, HU(pPOBI 1HCTPYMEHTH
J03BOJISIFOTh  aHAI3yBaTH TMPAKTUYHO TMOBHUH MAacHB TOCHOJIAPCHKUX OMeparii
MINPUEMCTBA, a HE JIMIlIe OOMEXeHy BHOIPKY, IO 3HAYHO MIiJABHUIILYE pPIBEHb
JIOCTOBIPHOCTI OTpPUMaHMUX pe3ysbTaTiB. KpiM TOro, 3acToCyBaHHS aHATITUYHUX
AJTOPUTMIB JIa€ 3MOTY OTIEPATUBHO BUSIBJIATH HETHUIIOBI OMepallii, OI[iHIOBATH PU3UKU
MOKJIUBOTO  IAXpaiiCTBA, BCTAHOBJIIOBATH B3a€MO3B’SI3KM MK OKPEMHUMU
(1HAaHCOBMMM TOKa3HMKaMU Ta 1AEHTU(IKYBAaTH MOTEHLINHI 30HU MiJABUILIEHOTO
PUBUKY Y JISIBHOCTI MIANPUEMCTBA. Y pe3yJbTaTl BUKOPUCTAHHS aHAIITUKU JaHUX
COpUs€ TMiJBUIIEHHIO 00 €KTUBHOCTI ayJWTOPCHKUX BHCHOBKIB, 3HIKEHHIO
ayIUTOPCHKOTO PHU3MKY Ta 3POCTAHHIO 3arajbHOl €()EKTUBHOCTI ayJAUTOPCHKHUX
POLIETYD.

Takum 9yrHOM, 1HTETpAaIlisl AHATITUKH JAHUX y MPAKTUKY ayAUTOPCHKOI TIsUTBHOCTI
BIJIKpUBAE TMPHUHITUTIOBO HOBI MOYJIMBOCTI JUIsl THIBUINEHHS SKOCTI ayJUTOPCHKUX
JIOKa31iB Ta YyJAOCKOHAJIEHHS METOJAMYHMX MIAXOMIB JO0 TPOBEACHHS ayJUTY.
BukopuctanHs cydacHMX LM(PPOBHUX IHCTPYMEHTIB 3a0e3mnedye OiabIl TIIMOOKUH 1
KOMILIEKCHUM aHai3 (iHaHCcOBOI i1H(pOpMaIllli, COpusie CBOEYACHOMY BHSBIECHHIO
BIIXWJIEHb Y TOCHOJApPChKUX OIepalisix Ta IIJBUILYE pPIBEHb OOIPYHTOBAHOCTI
npodeciiHOTO Cy/KEHHS ayauTopa. Y pe3ynbTaTi 3aCTOCYBAaHHS aHANITUKH JaHUX
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dbopmyeThes OUTBIN HadiMHa 1HOpMaliiiHa 0a3a ayauTy, IO CIPHUAE I1IBUIICHHIO
JIOCTOBIPHOCTI ayJMTOPCHKUX BHCHOBKIB Ta €(PEKTHBHOCTI CHCTEMH (HIHAHCOBOTO
KOHTPOJTIO MiAPHUEMCTB B yMOBax I poBoi TpaHchopMallii eKOHOMIKH.
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Medical terminology is a cornerstone for EFL students aiming to excel in the
medical field, primarily because it underpins their ability to engage in effective
communication with patients and colleagues. As future healthcare professionals, they
are required to convey and comprehend complex medical information accurately,
which is challenging if they rely solely on basic English and fixed phrases. This
specialized vocabulary is not merely a linguistic tool but a medium through which
precise and clear communication is achieved, ensuring that important medical
information is neither lost nor misinterpreted [1]. Moreover, accurate pronunciation of
these terms is essential, as any mispronunciation could lead to misunderstandings in
clinical settings, potentially compromising patient safety [1]. The need for proficiency
extends beyond individual conversations; as medical English serves as a lingua franca,
proficiency in medical terminology allows EFL students to participate in international
discourse within the medical community, further highlighting its importance [2]. In
light of these considerations, incorporating comprehensive medical terminology
training into EFL curricula is crucial, enabling students to bridge the gap between
general English skills and the specialized demands of the medical profession.

Incorporating medical terminology into professional communication not only
enhances clarity but also bridges linguistic gaps in multilingual healthcare settings [3].
For instance, while English serves as a common medium, understanding the popular
usage of medical terms among non-English speaking communities, such as Spanish-
speaking patients, is crucial for effective communication [3]. This understanding
allows health professionals to convey complex medical concepts in a more relatable
manner, fostering patient trust and engagement. Furthermore, adapting medical
instructions to include culturally and regionally relevant terminology can significantly
improve patient comprehension and compliance, ensuring that health interventions are
both understood and adhered to. This approach requires healthcare providers to be agile
in their communication strategies, shifting from traditional, one-size-fits-all language
courses to more dynamic methods that embrace emergent linguistic practices [3]. By
doing so, professionals not only meet the linguistic needs of patients but also enhance
the overall quality of care. Hence, it is imperative for healthcare systems to invest in
training programs that emphasize the importance of tailored communication, thereby
improving patient outcomes and satisfaction.

Incorporating specialized vocabulary into language lessons, particularly in the
context of English for Specific Purposes (ESP), significantly enhances vocabulary
acquisition, which is pivotal for learners aiming to communicate effectively in
specialized fields such as medicine [4]. By integrating specialized vocabulary, learners

56



EDUCATION
EDUCATION AND SCIENCE IN THE MODERN WORLD: PROBLEMS AND PROSPECTS

not only become familiar with technical terms but also gain the confidence required to
navigate authentic materials and real-life situations, thus motivating them to maintain
continuous exposure to the language. Moreover, employing effective teaching
techniques that blend traditional methods with innovative technologies offers learners
a more engaging and enjoyable learning experience, which in turn promotes ongoing
language acquisition [4]. For example, medical professionals trained with a focus on
specialized vocabulary are better equipped to express health-related concepts
accurately, bridging the gap between technical terminology and patient-friendly
language. This consolidation of specialized vocabulary not only aids in building a
robust vocabulary base efficiently but also ensures learners are prepared to adapt their
language skills to meet their professional communication needs [4]. Therefore, it is
essential to emphasize both innovative teaching strategies and the consistent
incorporation of specialized vocabulary in language instruction to facilitate successful
and effective communication in specific fields.

One of the most effective methods for teaching medical vocabulary is the
implementation of modeling clear communication practices by faculty members. When
trainees observe a diverse group of dedicated faculty members employing precise and
clear medical terminology in various clinical contexts, they are more likely to
internalize and adopt these communication skills themselves [5]. This modeling not
only involves using technical terms appropriately but also demonstrating how to
translate complex medical jargon into lay language, which is crucial for effective
patient communication. Additionally, incorporating patient teach-back techniques into
the training process can significantly enhance trainees' understanding and retention of
medical vocabulary. By prompting trainees to explain medical terms back to patients
in their own words, educators can ensure that the trainees have grasped the vocabulary
accurately and are able to use it in a patient-friendly manner [5]. These methods, when
combined, create a comprehensive approach that not only focuses on the correct usage
of medical terms but also emphasizes the importance of patient-centered
communication. Such an approach is essential in preparing future medical
professionals to communicate effectively with diverse patient populations, thereby
improving the overall quality of healthcare delivery.

Incorporating technology into the teaching of medical terms offers promising
avenues for enhancing the learning experience of EFL students. Virtual patient
simulators, for instance, provide a safe and interactive environment that allows students
to practice diagnosing medical abnormalities, which not only enhances their
understanding of complex medical terminology but also builds their confidence in
using these terms accurately. Furthermore, the use of personalized augmented reality
systems can significantly promote autonomous learning among students by making the
process more engaging and interactive compared to traditional textbook methods,
thereby catering to diverse learning preferences and needs [6]. Additionally, interactive
resources that embed and superimpose information upon reality can help simplify the
comprehension of intricate medical terms, making them more accessible to learners
who may struggle with traditional teaching methods. While technology facilitates a
richer educational experience, educators must ensure that it is thoughtfully integrated
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with content that reinforces the humanistic approach essential in the medical
profession, acknowledging the biopsychosocial complexities that future physicians
will face [6]. Consequently, a balanced educational design that merges technological
advancements with traditional pedagogical strategies is crucial to effectively prepare
students for the multifaceted challenges of the medical field.

Interactive activities, such as those found in the interactive storyboard game (ISG),
play a crucial role in vocabulary retention, particularly within the context of
multilingual and technical environments. These activities not only promote vocabulary
acquisition but also enhance comprehension through visual and interactive elements,
allowing learners to decode complex terms more effectively [7]. Such an approach is
invaluable in medical environments where understanding and communicating health-
related concepts require precise vocabulary and the ability to interpret and convey
nuanced meanings. By engaging in these activities, learners can bridge the gap between
traditional language learning and practical application, fostering higher-order thinking
skills that surpass conventional memorization methods. Moreover, the interactive
nature of ISG promotes active learning, which is essential for overcoming the
challenges associated with retaining technical terminology in multilingual settings [7].
To effectively communicate in diverse linguistic landscapes, integrating interactive
activities into educational curricula is essential, as they provide the necessary
scaffolding and engagement needed for students to grasp and retain complex
vocabulary.

One of the primary obstacles faced by educators is the challenge of maintaining
discipline and ensuring active participation, which is prevalent in both traditional and
online educational environments [8]. In traditional classrooms, crowded settings
impede teachers' ability to manage discipline effectively and dedicate the necessary
attention to each student, resulting in a compromised learning environment [8]. This
issue is further compounded by the low motivation levels of students, which is often
linked to the content and presentation of lessons, making it difficult for educators to
engage students effectively. In the realm of online education, the obstacles differ
slightly but remain significant. Large online classes often lead to reduced interaction,
neglecting students' individual needs and making it challenging for teachers to maintain
discipline. Additionally, both teachers and students face motivation issues in online
settings, exacerbated by the demands of time management and self-direction required
in this mode of learning . The lack of effective discipline strategies in online
environments can also lead to stress and anxiety for educators, highlighting the
necessity for supportive and motivational strategies to enhance student engagement
and compliance [8]. Therefore, addressing these challenges requires a multifaceted
approach that includes fostering collaboration between teachers and families and the
implementation of appropriate methods to enhance students’ interest and motivation
[8].

The proficiency levels in English significantly influence medical students' ability
to learn and apply medical terms due to the medium of instruction predominantly being
English in many medical schools [9]. Students with higher English language
proficiency tend to perform better academically, as they can comprehend complex
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medical texts and communicate more effectively in clinical settings [9]. Conversely,
students with lower proficiency levels might struggle with understanding intricate
medical terminologies, which can impede their academic success and professional
development. Furthermore, students' motivations for studying English, such as
aspirations to excel in medical fields where English is essential, can bolster their
dedication to mastering medical terms. This motivation is often reflected in their choice
of learning strategies, which can vary significantly among students based on their
language proficiency [9]. Collaborative learning environments also play a crucial role,
as students working in mixed groups with peers of varying proficiency levels can
experience different impacts on their learning journeys [10]. Such environments could
either foster a more comprehensive understanding of medical terminology or
exacerbate existing challenges, depending on the group's composition [10]. To address
these disparities, medical schools should implement targeted interventions, such as
language support programs, to enhance students' English proficiency, thereby
equipping them with the necessary skills to succeed academically and professionally.

To effectively overcome the challenges posed by the integration of genomic
medicine into healthcare systems, a multifaceted strategy is essential. One approach is
to enhance patient engagement through the use of mass media and establish patient
advisory boards to ensure active involvement in their healthcare decisions. This
approach not only empowers patients but also fosters a sense of ownership over their
health outcomes. Concurrently, educating clinicians about genomic medicine through
tailored educational materials and targeted outreach meetings can strengthen their
knowledge and beliefs, thereby facilitating a smoother integration of genomic concepts
into everyday clinical practice [11]. Additionally, implementing data warehousing
techniques can elevate the priority of genomics within the electronic health record
(EHR) systems, ensuring that genomic data is seamlessly integrated and accessible
within the healthcare infrastructure. Together, these strategies form a cohesive
framework that addresses the challenges at multiple levels, promoting a more
comprehensive adoption of genomic medicine. The successful implementation of such
strategies requires a robust guiding policy that clearly defines the methods and actions
to be undertaken, thereby focusing efforts on the most viable and effective solutions
[12]. By establishing such a framework, healthcare systems can effectively navigate
the complexities of integrating genomic medicine, ultimately leading to improved
patient outcomes and enhanced healthcare delivery.

The process of learning medical terminology significantly enhances academic
skills by engaging students in a multifaceted educational experience that integrates
cognitive, communicative, and metacognitive domains. By understanding the
etymology of medical terms, students develop a deeper comprehension of the subject
matter, as this linking phase allows them to connect new information with their prior
knowledge [13]. Moreover, engaging in group activities where students discuss
vocabulary fosters communication skills and collaborative learning, crucial
components for academic success across disciplines [13]. This collaborative
environment not only reinforces their understanding but also builds their confidence in
using medical language accurately. Additionally, the rehearsal and practice phase
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further supports learning by encouraging students to actively engage with medical
terms through peer collaboration, thereby solidifying their grasp on complex
terminology [13]. By employing these strategies, students are also trained to evaluate
and analyze their learning methods, fostering essential metacognitive skills that are
vital for academic achievement. Consequently, learning medical terminology becomes
a comprehensive exercise that not only enhances linguistic proficiency but also
cultivates crucial academic and cognitive skills, necessitating a structured approach to
teaching that integrates these varied educational aspects.

To improve professional competency, particularly in educational contexts, a
comprehensive professional competency development model is essential for educators
of adults [14]. This model not only addresses the evolving needs of adult educators by
guiding them through needs assessment and program development but also emphasizes
the application of diverse teaching and learning methods, delivery strategies, and
evaluation methods to enhance their effectiveness [14]. By integrating various
perspectives on competence, the model offers a more holistic understanding of what
constitutes professional competency, facilitating its application across different
cultural and national settings [15]. This integration is crucial as it enables educators to
adapt and respond to the changing paradigms in education and business management,
ensuring that they remain relevant and effective in their roles [16]. Furthermore, the
model supports the continuous identification of necessary knowledge and skills,
promoting ongoing professional development and competency enhancement [14]. The
strategic implementation of this model within educational programs ensures that
educators can meet the dynamic demands of their professional environment, ultimately
contributing to improved educational outcomes and organizational success.

In the realm of medical education, student feedback on learning medical
terminology highlights several critical areas for improvement and innovation. Students
have expressed the need for a more comprehensive and quality-driven teaching process
in medical terminology courses, emphasizing the importance of integrating linguistic,
educational, and healthcare disciplines to enhance learning outcomes [17]. This
interdisciplinary approach not only addresses the technical aspects of medical language
but also considers the broader context in which such terminology is used, thereby
improving students' ability to communicate effectively in diverse healthcare settings
[18]. Moreover, the feedback underscores the significance of developing robust
vocabulary learning strategies tailored for English as a Foreign Language (EFL)
medical students, which can facilitate their acquisition of specialized medical
vocabulary and better prepare them for real-world application [19]. To this end,
educational institutions are encouraged to incorporate multisource feedback
mechanisms, which allow students to receive constructive insights from various
stakeholders, ultimately fostering a more dynamic and responsive learning
environment [19]. By addressing these key areas, medical education programs can
enhance the quality of terminology instruction, thereby equipping future healthcare
professionals with the linguistic competencies necessary for effective patient
interaction.
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HADOPOBO-IIEJAT'OI'TYHA EKOCUCTEMA DEVOPS-
HIAI'OTOBKHU ®AXIBIUIB IT-I'AJTY3I

JlyukeBuu Muxaitsio MuxanjioBuu
KaHauaat Gi3uKo-MaTeMaTHIHUX HAyK, JOICHT
Harmionansuuit yHiBepcuteT «JIbBIBChKa MOIITEXHIKAY

Y poboTi OOTPYHTOBYETHCS KOHIICMIS IH(GPOBO-TEAATOTIYHOT E€KOCHCTEMH
DevOps-niiaroroBkun MaiOyTHIX (axiBuiB 3 iHGOpMAIIfHUX TEXHOJOTIH, 0
3a0e3nedye 1HTETpalil0 TEOPETUYHOTO HABYAHHS 3 IMpaKkTUKaMu Oe3nepepBHOI
1HTerpaiii, JOCTaBKM Ta EKCIUTyaTal[liHOTO CYMpPOBOJY MPOrPAMHUX CHCTEM.
AKTyanbHICTb JTOCIIIJUKEHHS 3yMOBJIEHA MTOTPEOOI0 Y3TrO/IKEHHS! OCBITHBOTO MPOLIECY
13 Cy4yaCHUMHU IHIYCTPIQJIbBHUMH MOJIENISIMUA PO3pPOOJICHHS, K1 XapaKTEpHU3yIOThCA
aBTOMATHU3AIIE€I0, XMAPHOIO 1HPPACTPYKTYPOIO, MIKPOCEPBICHOIO apXiTEKTYpOIO Ta
KOMaH/IHO OP1€EHTOBAHUMHU I1IXOJAaMHU.

Meroto poOOTH € BU3HAYEHHS JUAAKTUYHOTO MOTEHIIANy CUMYJIALIHHUX
cepeloBHll, JabopaTopiii MIKpOCEpBICHOI apxiTektypu Ta <«kuBux» CI/CD-
NalIJIaiHIB SIK IHTETPOBAHUX 1HCTPYMEHTIB (opMmyBaHHS DevOps-KOMIIETEHTHOCTI.
YV wmexax pocnipkeHHs DevOps-KOMIETEHTHICTh 1HTEPIPETYEThCS SIK  I[UTiCHA
COIIIOTEXHIYHA XapaKTePUCTHKA, [0 OXOIUIIOE KOTHITUBHUM, MiSUTbHICHUM,
KOMYHIKaTUBHUH 1 pe(JIeKCUBHUI KOMIIOHEHTH TPO(ECITHOT M AITOTOBKHU.

CumynsiiiiHi  HaBYalibHI ~ CEPEAOBMINA  PO3TIANAIOTHCS  SIK  Oe3neuHui
EKCIIEPUMEHTAIILHUN TIPOCTIP, y SKOMY MOJIENIOEThCS TOBHUM J>KUTTEBUM IIHUKII
nporpaMHoro npoaykry [1, 2]. Boru 103BOJISIOTE BIATBOPIOBATH THIIOBI 1HXXKEHEPHI1
cueHapii (BiAMOBa CepBICIB, Jerpajarlisi NpPOIYyKTUBHOCTI, 3001 mMairialiHiB),
dhopmyroun onepariiiHy CTIHKICTh, CHCTEMHE MHCIICHHSI Ta TOTOBHICTH IPAIFOBATH B
yMOBax HeBH3HaueHoOCTi. bararopa3oBi irepailii Ta aHali3 TEXHIYHUX PIIICHb
3a0€3Meuy0Th UKIIYHY JIOTIKY «Jisi — aHalll3 — KOPEKIliS — BJIOCKOHAJIEHHS», IO
BiAMoBiAae KyabTypi DevOps.

JlaGopartopii MIKpOCepBICHOT apXiTEKTypu 3a0e3MeuyroTh IHTETpallil0 3HaHb 3
MporpamMyBaHHs, MEPEXKEBUX TEXHOJIOT1H, aJMIHICTpYBaHHS Ta XMapHHUX CEPBICIB Y
Mexax posnofiieHux cucrem [3-5]. Ilpaktuuyna peanizamiss KOHTEWHEpHU3allii,
1H(PACTPYKTYpu SK KOy Ta aBTOMATH30BAHOTO PO3rOPTaHHS (POpMye HABUUKHU
KepyBaHHS MaclITa0OBaHICTIO, BIJIMOBOCTIMKICTIO Ta CIOCTEPEKHICTIO CUCTEM, a
TaKOXX PO3BUBAE 1H)KEHEPHE MUCJICHHS ¥ 3aTHICTH 10 apXITEKTYPHOI ONTHUMI3aIlii.

Oco0OmuBy TmenmaroriyHy I[iHHICTH Ma€ BHUKopucTaHHi <okuBux» CI/CD-
NalIuIaiiHiB, y SKUX PE3yJbTaTH AISIIBHOCTI CTYACHTIB IHTETPYIOThCS O€3MocepeHbO
B aBTOMaTH30BaHI KoHBeepw [6]. Takuii migxim TpaHcPopMye OIIHIOBAHHS 3
€MI30JJUYHOTO KOHTPOJIO Yy Oe3mepepBHUI MOHITOPUHT TpodeciiiHOi aKTHBHOCTI.
ABTOMaTHuHa 301pKa, TECTYBaHHsI, aHAJI3 SKOCTI KOy Ta pO3TOpTaHHS 3a0€3MeUyI0Th
MUTTEBUNA 3BOPOTHHUM 3B’S30K 1 CIIPUSAIOTH (DOPMYBAHHIO BIAMOBIAAIBHOCTI 32 KOKEH
eTar KUTTEBOTO IIUKITY MPOTPAMHOTO MPOAYKTY.

AHamniTUKa J0TiB, METPUK MPOAYKTUBHOCTI Ta PE3yJbTaTiB TECTYBaHHS BUCTYIIA€
OCHOBOIO  (pOpPMYBaJILHOTO OI[IHIOBaHHS ¥ PO3BUTKY pe(dIECKCUBHOI MO3MUIIT
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3100yBayiB OCBITH. TexHIUHI JaHl TPaHCHOPMYIOTHCS B IEAAroriyHo 3HAYYILY
iHbopMaIli0, 10 BHUKOPUCTOBYETHCS Ui  KOPEKIIl OCBITHIX  CTpaTerii,
1HAMBIAyani3alii HaB4YaJbHUX TPAEKTOPIN Ta MJIaHYBaHHS MOJANBIIOTO MPOQeECciitHOro
PO3BUTKY.

[HTerpanis CUMyISAIIHHUX MIATGOPM, MIKPOCEPBICHUX TaOOPATOPii, «KUBUX)»
MalTIaifHIB 1 TPOEKTHO-OPIEHTOBaHUX (hOpM HaBUaHHA (POpMye 3aMKHEHY ITUGPOBY
exocucteMmy DevOps-ocBiTH, y SIKi¥ OCBITHI IUJTi, IHCTpyMEHTaIbHA 0a3a Ta MEXaHI13MU
3BOPOTHOTO 3B’SI3KY (YHKIIOHYIOTH SIK €IMHA cUCTeMa. Taka Mojenb 3a0e3neuye
nepexiag BiJ (parMEHTapHOTO 3aCBOEHHS TEXHOJOTIM J0 MLUIICHOTO OMaHyBaHHS
npodeciitHoi misuibHOCTI [T-(axiBigs B ymMoBax aBTOMAaTH30BaHUX 1 KOMAaHIIHO
OpraHi30BaHUX CEPEIOBHIL.

Jist  y3arajdbHEHHSI B3a€MO3B’SI3KIB  MIXK — MEJAaroriYyHUMU  TEXHOJIOTISIMH,
MQPOBUMU 1HCTPYMEHTaAMHU Ta pe3yJibTaTaMu MPOQeciiHOT MIATOTOBKU IMOAAHO
Mojenb 1udpoBoi exocucremu DevOps-HaBuanHs (puc. 1), mo BigoOpaxae
IHTErpanio OCBITHIX Iie, (opM opraHizamii AiSUIBHOCTI, 1H(PACTPYKTYpHUX
KOMITOHEHTIB 1 MEXaH13M1B 3BOPOTHOTO 3B S3KY.

Pucynok 1 imocTpye 3aMKHEHY TeENaroridyHy €KOCHUCTeMY, y MeXax sKOi
dopmyBaHHs DevOps-KOMIETEHTHOCTI peali3y€eThCsl 4Yepe3 MO€JHAHHS IMPOEKTHO-
OpPIEHTOBAaHOTO,  KOMAaHAHOTO Ta  MHPOOJEMHO-MOLIYKOBOTO  HaBYaHHA 13
CUMYJISIIMHUMU CEPEIOBUIIAMH, J1Ta00paTOPISIMU MIKPOCEPBICHOI apXITEKTypu Ta
«kuBumu» Cl/CD-naninnaiinamu. IudpoBi DevOps-iHcTpymMeHTH 3a0€311eUyIoTh
CTBOpPEHHsI MOPTGOIII0 CTYJICHTA 1 aHAMITUKY HABYAJIbHUX PE3yJIbTATIB, [0 AKTUBIZYE
pedaeKkCUBHI MPOIECH Ta MIATPUMYE UK O€3MepepBHOIO BIOCKOHAJICHHS. Takum
YUHOM, MOJIeJIb BiJIoOpaka€ CHCTEMHHUM 1 DUKIIYHUA xapaktep DevOps-
OpPIEHTOBAHOTO HaBYAHHS, Y SIKOMY OCBITHI ITUTI, JISUTbHICHI TIPAKTUKUA Ta 3BOPOTHUN
3B’S130K (DYHKITIOHYIOTb SIK €IMHE II1JIC.
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Oceitri nim DevOps-
KOMIIETEHTHOCTI

st e

ITpoexTHO-OpiEHTOEaHE . ITpoSaenmE0-NOMYKOBE
P Komarnse Hag9asHA -
HAEYaHHA HAEYaHHA

J‘/

CrvymAmiEEI cepenoBHma

/\

JlaGoparopii "Kue1" CI'CD
MIKPOCEPEICIE TaHIITaHER
Konreinepssaniz Ta ABTOMaTH30B2HE = :
MOoHITOpDHET 1 METPHKH
IaC TECTVBaHHA

\M

ITsudposi icTpyMerTH DevOps

/\

AHaNITHK2 HAEYATPHEHR
PesVIBTATIE

_—

IMoprdomo cTynerTa

Pedescia

v

Besnepepsre
BIOCKOHATEHHA

Pucynok 1. [TudppoBo-nienaroriuna exkocucrema DevOps-1iIroToOBKU
IDicepeno pucynka: po3pobka aémopa

3anponoHOBaHUM MiJXiJ CTBOPIOE TMENAroriyHi yMoBU Il  (OpMyBaHHS
KOHKYPEHTOCTIPOMOXKHOTO  (DaxiBIsl HOBOTO TIOKOJIIHHS, 3/IaTHOTO €(EeKTUBHO
MpaIoBaTi 3 XMapHUMHU 1HQpPaCTPyKTypaMu, aBTOMAaTU30BAaHUMHU KOHBEEpaAMU
PO3pOOJIEHHS Ta MDKIUCIUIUTIHADHUMHU KOMaHJIaMH, a TaKOX MIATPUMYE YCTaHOBKY
Ha OesmepepBHE mpodeciiiHe BAOCKOHAJIEHHS SK KIIO4oBMH mnpuHiun DevOps-
KYJBTYPH.
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®IHCHKHUHU JOCBIJ NIATOTOBKHU JOKTOPIB
®1JIOCO®Ii: MOKJIUBOCTI TBOPUOI
IMIIJIEMEHTALIL B YMOBAX IU®POBOI
TPAHC®OPMAIIII BUIIIOI OCBITHU YKPAITHHU

IITaep Pyciana BikropiBHa
acnipanTka kageapu 3I1TIBII
JIBH3 YxHY,

Buknanmau III'®K IBH3 YxHY

[Tponec mmdposoi Tpanchopmairii BUIOI OCBITH B YKpaiHi BUMarae He JIMIIE
TEXHIYHOIO OHOBJIEHHS, & M JOKOPIHHOI 3MiHM (Pu10cO(]ii MATOTOBKH JOCIIIHHKIB
TPEThOTO OCBITHHO-HAyKOBOTO piBHS. DinnstHAis, 3rigHo 3 1Haekcom DESI (Digital
Economy and Society Index), craduibHO niocinae miaepcebki no3uilii B €C 3aBasku
BHCOKOMY pIBHIO HU(POBUX HABUYOK HaceleHHsA Ta Oe3moBHIN iHTerpamii IT y
HaykoBul cextop. i Ykpainu (iHcbka MO/IeIb € pepepeHTHOIO uepes il THYUKICTb,
BHCOKY aBTOHOMIIO [JOCHIJIHMKA Ta opleHTauiro Ha npuHuunu «Open Sciencey
(Binkpuroi Haykm).

AHagi3 ¢incbkoi mu@ppoBoi exocucremu mniaroroku PhD. Kirouosoro
0COONMMBICTIO (PIHCBKUX YHIBEPCUTETIB (30Kpema VYHiBepcutTeTy [enbciHki Ta
VHiBepcuTeTy AanTto) € CTBOPEHHS LIICHOT HU(POBOi EKOCUCTEMH, KA CYIIPOBOIIKYE
JTOKTOpaHTa Ha BCiX eTamax pgocuipkeHHsA. Sk 3a3Hauae Pekka Haltia (2022),
GbiHChKUH MiaXia 6a3y€eThCs HA CUCTEMHIN MATPUMII, 110 MIKPIITIOETHCS T0CTYTIOM
710 TIOTY>KHUX HaIllOHAJIBHUX cepBiciB [1].

Cepen KJIIOUOBUX 1HCTPYMEHTIB, IO (QOpMYyIOTh HUGPOBY KOMIETEHTHICTh
MarOyTHIX TOKTOPIB piocodii y DiHIAH1T, BApTO BUIIIIUTH:

« CSC - IT Center for Science: HamioHanbHuii omeparop, IO Hajaae
JOKTOpaHTaM JOCTyll A0 XMapHuX oOuucieHs (Pouta) Ta cepsiciB 0Oe3medHOro
30epiranns Benukux gaHux (IDA).

o Cucrema Fairdata.fi: 3a0e3neuye peamizauito npuHuunis FAIR (Findable,
Accessible, Interoperable, Reusable). Cepsic Metax mgo03Bosis€ acmipaHTam
CTBOPIOBAaTH OIIMCOBI MeTadaHl, poOJSYM iXHI JOCHIIKCHHS BUIUMHMHU IS
MIDKHApOAHOI CHILHOTH [5].

o Ilnargopmu Peppi/Sisu: I[nTerpoBani cucremu, Jie acmipaHT CaMOCTIHHO
KOHCTPYIO€ CBii udpoBuii iHauBIAYyansHui wiad (ISP), oGuparoun Momyi 3 aHami3y
JaHUX a00 MITYYHOTO 1IHTEJIEKTY BIANOBIIHO 10 MOTPEO CBOTO MPOEKTY.

TBopua iMmieMeHTalisi (IHCHKOTO JOCBIJy B BITUM3HSIHY CHUCTEMY OCBITH Ma€
B110yBaTHCA 32 HACTYITHUMU HaIllpsiMaMHu:

1. BnpoBagxenns konuenuii «Digital Research Pedagogy»: Ilepexin Bin
BUKJIaaHHs 3aranbHux [T-nucuumiin go iHTerpoBanoro mudposoro cynposoay. Lle
nepeadavae BUKOpUCTaHHs criemianizoBaHoro I13 (nampukmnaa, NVivo s saKiCHHX
JToCHiHKeHb a00 MOBU R 1J11 CTaTHCTUYHOTO aHajizy) sIK OOOB'SI3KOBOTO €JIEMEHTa
MIATOTOBKU. Y Cy4yacHUX ymMoBax Iu¢poBoi TpaHcopMallii BUILOI OCBITH YKpaiHU
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Taka MOJENb J03BoJisie HaOmu3uTu miaAroroBky PhD no eBpomneiichkux cranHaaiB Ta
OiABUIINTU 11 pakTHuHy cnpsimMoBaHicTh (European Commission, 2024) [8, 9]. Ha
BIIMIHY BiJ TPaguIliHOTO MIAXOAY, A€ HHU(PPOBI KOMIETEHTHOCTI (POPMYIOTHCA B
MeXax OKpeMHX AucuuIuiiH, Digital Research Pedagogy mepenbadae iX CHCTEMHY
IHTErpaIio y BCl KOMIIOHEHTH OCBITHbO-HAyKOBOI MpOTpamMH: BiJ] METOIOJIOTIi
JAOCHIDKEHHSL 10 TIATOTOBKU Jucepralii. 30KpeMa, y BITUYM3HSHUX YHIBEpCUTETaxX
JIOUITFHUM € BIPOBAIKEHHS OOOB’SI3KOBOIO BUKOPUCTAHHS — CIIELIalli30BAaHOTO
IPOTrpaMHOIO 3a0e3MEUCHHS SIK 1HCTPYMEHTY JOCIHIIHMIIBKOT JisIbHOCTI. Tak, miis
AKICHUX JIOCTIPKEHb MOXYTh 3aCTOCOBYBaTuca Tmporpamu tumy NVivo, 110
3a0€3MeuyoTh TIIMOMHHUN aHadi3 TEKCTOBUX JaHUX, TOMl SK ISl KUIBKICHHUX
JTOCHIKeHb — MOBH IporpamyBaHHs R a6o Python, siki 103BOSIIOTE 371HCHIOBATH
CTAaTHUCTUYHUN aHai3, MOJICNIIOBaHHS Ta Bizyanizauito pe3yasrariB (Rubio-Gragera et
al., 2025) [12].

[IpakThka €BpONEUCHKUX YHIBEPCUTETIB JIEMOHCTPYE, 110 €PEKTUBHICTh TAKOTO
M1IXOAY 3a0€e3MeuyeThCs Yepe3 MO€IHAHHS HaBYaIbHO1 Ta JOCIIAHUIIBKOI TISJIBHOCTI,
30KpeMa MUIIXOM peaiizallii IPOEKTHO-OPIEHTOBAHOTO HaBYaHHsA Ta 3aiydeHHs PhD-
3100yBaviB 10 poOOTH 3 peallbHUMHU HaykoBMMH fgaHuMu (Symonenko et al., 2025)
[13]. g ykpaiHChKO1 BUILOT IIKOJIM 1I€ O3HaYa€ HEOOX1HICTh TpaHC(hOopMallii 3MICTY
OCBITHIX IIPOTPaM y Hampsmi:

o 1HTErpauli uupoBUX IHCTPYMEHTIB y BCl HaBYAJIbHI TucuuIIiHg PhD-piBHs;

e PO3BUTKY HABUYOK YIPaBIIHHS JOCIITHUIBKUMHU naHuMmu (Research Data
Management);

e BIIPOBAKEHHS MPUHIUIIB BiAKpUTOi Hayku (Open Science);

o (GoOpMyBaHHA KOMIETEHTHOCTEH BUKOPUCTAHHS INTyYHOTO IHTENEKTYy B
HaykoBux nocuimkennsx (EDEN, 2025) [9].

Boanouac BnpoBamkenns koHmeniii Digital Research Pedagogy B Ykpaini
noTpedye CTBOPEHHS BIJMOBIIHUX OpraHi3aliifHO-NIeAaroriYHuX yMOB, CEpel SKUX:
pPO3BUTOK LUPPOBOT 1HOPACTPYKTYPH YHIBEPCHUTETIB, MIABUIICHHS LU(POBOL
KOMIIETEHTHOCTI ~ HAayKOBO-NEJAroriyHUX MpaliBHUKIB, a TaKOX OHOBJICHHS
HOPMAaTUBHO-METOIMYHOTO  3a0e3MeUeHHsT  MIATOTOBKU  JOKTOpIB  (piocodii.
BaxxnuBHUM acneKkToM € TakoX (opMyBaHHS KyIbTYPH aKaJIeMIYHOI T0OpOUYECHOCTI B
yMOBaxX BHUKOPHCTaHHS LHU(PPOBUX TEXHOJNOTIH 1 CHUCTEM IITYYHOIO I1HTEJIEKTY
(Nuangchalerm, 2023) [11].

2. Po3Butok KyJabTypu Open Access Ta Open Data: Ananraris mocBiqy
¢incpkoro npoekty DigiVisio 2030, mo nependayae CTBOPEHHs €AMHOTO ITU(POBOTO
npodimro mocmigauka. B YkpaiHni 11e Moke OyTH peasizoBaHO 4epe3 MOrTHOIeHY
iHTerpamnito 3 cuctemoro «E-Science» [3]. V 1poMy KOHTEKCTI OCOOMUBY yBary
npuBepTae nocBia piachkoro npoekty DigiVisio 2030, axuit nependadae CTBOPECHHS
IHTErpOBaHOTO ITU(PPOBOTO OCBITHHO-HAYKOBOTO CEPEIAOBHINA Ta €UHOTO ITU(POBOTO
npo@uII0 JOCHIIHUKA K IHCTPYMEHTY HaKONUYEeHHs, Bepu(ikallii Ta mpeacTaBIeHHs
pe3yNIbTaTIB HAYKOBO1 AiSJTBHOCTI.

Konmneniist eauHoro mudgpoBoro mpodiiato JocaigHuka 0a3yeThcsl Ha MIPUHIIAIIAX
BIJIKPDUTOCTI, 1HTEPOINEPaOEIbHOCTI Ta MPO30POCTI HAYKOBUX NaHUX. Takui mpodisib
3a0e3reuye 1HTErpalilo pi3HUX KOMIIOHEHTIB HAYKOBOi MIsJIBHOCTI: MyOJiKaili,
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JTOCTIAHUIIBKUX JaHUX, MPOEKTIB, aKaJeMIidyHOI MOOITBHOCTI, a TaKOX HUPPOBUX
KOMITIETCHTHOCTEH JOCIHITHUKA. Y €BPOMEHCHKIM MpakTUIll MOAiOHI mpodiiai 4acTo
CHHXPOHI3YIOTbCSA 3 MDKHApoAHuUMHU ineHTudikatopamu (Hanpukiaa, ORCID), mo
CHpUs€ MABUIICHHIO BUTUMOCTI Ta BIUTUBY HAyKOBHX PE3YJIbTaTIB.

Jni ykpaiHChKOT BUILIOT IIKOJIM aAarTallis [[bOTO TOCBiTY Mepeadadae normuoaeHy
IHTErparlio 3 HaIllOHAJILHUMHU ITU(GPOBUMU HAYKOBUMH 1H(PpPACTPyKTypamu, 30KpeMa
cuctemoro «E-Science», sika Moxke ctatu 0a30BOI0 TuIaThOpMOIO ISl (OPMYBaHHS
1udpoBoro AoCHiIHUIILKOTO cepenoBuina (Symonenko et al., 2025) [13]. V Mexax
TaKoi IHTErpallii TOUUILHUM €:

e CTBOPEHHSA €IMHMX eJIEKTPOHHUX npodinmiB PhD-3100yBadiB 13 Bi1oOpakeHHIM
iXHIX HAyKOBUX JOCSITHEHB;

o 3a0e3MeyeHHs JOCTYIY JI0 BIAKPUTUX HAYKOBHUX PEMO3UTapiiB Ta 0a3 JaHUX;

e BIIPOBA/KEHHS MPAKTUK YIPABIIHHA JOCTIAHUIIBKUMU JaHuMU (Research Data
Management);

¢ PO3BUTOK IHCTUTYLIHHUX NOJITUK BIAKpUTOrO Aoctyny (Open Access policies).

BaxxnuBuM acniekToM € Takok popMyBaHHs y PhD-3100yBa4iB KOMIETEHTHOCTEM
poOOTH 3 BIIKPUTHUMH JTaHUMH, 30KpEMa HABUYOK iX 300py, aHaNi3y, Bepudikali ta
€TUYHOTO BUKOPUCTAHHS. €BPONENCHKI TOCTIIKEHHS 1IKPECIIOTh, 10 BIAKPUTICTD
HAayKOBUX JIaHUX CHPHUSE MIJBUILEHHIO SIKOCTI TOCHIIKEHb, X BIATBOPIOBAHOCTI Ta
MiKauctuIutinapHoi B3aemoii (European Commission, 2024; EDEN, 2025) [8, 9,10].

Bonnouac BnpoBamkeHHs KynbTypu Open Science B YkpaiHi noTpeOye NoA0IaHHs
HU3KU BUKIHUKIB, cepell SKUX: HEAOCTaTHIM piBeHb HUPPOBOi 1HGPACTPYKTYpH,
OOMEXEHUH NOCTYNl /10 MIDKHApOJAHHUX HAyKOBHX PECypCiB, a TaKOX HEIOCTaTHS
0013HAHICTh JMOCTIJHUKIB MO0 MPHUHIUIIB BIAKPUTOI HAyKU. Y IIbOMY KOHTEKCTI
BOXJIMBUM € PO3BUTOK I1HCTUTYHIMHOI MIATPUMKH, 30KpEeMa CTBOPEHHS LIEHTPIB
BIJIKPUTO1 HAYKH, TPOBEJICHHS TPEHIHTIB Ta 1HTETpallis BiAMOBIAHUX Moy aiB y PhD-
porpamu.

3. MepexeBa B3aemojisi yepe3 cepBicu Tuny Eduuni: CTBOpeHHs CHIJIBHUX
uudpoBUX cepenoBUll s Kojabopallii acmipaHTiB PI3HUX YHIBEPCUTETIB, WIO
CIPUATUME MDKAUCIUIIIIHAPHOCTI JOCHIIKEHb. Y IBOMY KOHTEKCTI MOKa30BUM €
n0CB1 (PIHCHKUX YHIBEPCUTETIB, 30KpEMa BUKOPUCTaHHs margopm tuny Eduuni, siki
3a0e3meuyoTh  €(EeKTUBHY  MDKIHCTUTYUIWHY  CIIBOPALI0  HE3&JIEKHO  BiJ
opranizauiitaux mex. [lnarpopma Eduuni € uudpoBum cepenoBumiemM it COUIbHOI
po0oTH, 1110 00’ €IHY€E PI3HOMAHITHI IHCTPYMEHTH (XMapHi cepBicH, poOoUl TPOCTOPH,
wiki-cucreMu, CHCTEMH YIpaBIIHHS TMPOEKTAMH) Ta JO3BOJISIE OpPTaHI30BYBaTH
B3a€MO/III0 MK YYaCHUKAMH Pi3HUX YHIBEPCUTETIB, HAYKOBHX YCTAaHOB 1 MKHAPOIHUX
mpoekTiB (CSC — IT Center for Science, 2024) [7]. BaxauBoro 0cCOOIMBICTIO €
MOJIMBICTh 3alyu€HHS KOPUCTYBA4iB HE3QJIEKHO BIJ iXHBOI I1HCTUTYIIIHOI
HaJISKHOCTI, 1[0 3HAYHO PO3IIMPIOE TTOTEHIIIAJI HAYKOBO1 Komabopartii .

VY Mmexax Takux IiatopMm peanidyeThCcsl 1HTErPOBAHMM MiAX1J 0 OpraHizari
HAyKOBOT JISUIBHOCTI, IKUH BKIIIOYAE:

- CIIUJIBHY pOOOTY HaJ JOCHIIHUIIBKUMU MTPOEKTAMH B PEKHUMI PEaTLHOTO Yacy

- 0OMiH HayKOBUMH MarepiajlaMy Ta JaHUMU Yepe3 €IMHI HU(POBI CXOBUIIA;

- BUKOPUCTAHHS IHCTPYMEHTIB YIIPABIIIHHS TPOEKTaMu (Harpukiam, Jira, Planner);
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- PO3BUTOK U(PPOBUX CHIIBHOT JTOCIITHUKIB 1 MIKIUCIUTUTIHAPHUX MEPEK.

3okpema, y diacekomy mnpoekti DigiVisio 2030 tnmardopma Eduuni
BHUKOPHCTOBYETHCS SIK CEPEOBHILIE KOOPAUHALIT AISNTBHOCTI YHIBEPCUTETIB, MAPTHEPIB
1 JIOCTIAHMKIB, 3a0e3Meuyoun Mpo30picTh, AOCTYHHICTh iH(OpMalii Ta eheKTUBHY
KOMYHIKAI[I}0 M)XK yciMa yyacHUKaMH . Takuil miaxia cnpusie popMyBaHHIO MEPEKEBOT
KYJBTYPH JIOCHIKEHbB, IO € KIIFOYOBOIO XapaKTEPUCTUKOIO CyJacHOTO €BPOTIEHCHLKOTO
JIOCJTI THATIBKOTO TIPOCTOPY.

JIyist yKpaiHCHKOT BHILIOT IIKOJIM aJIariTallis [bOT0 JOCBILY Nependadyae CTBOPEHHS
a00 PO3BHUTOK AHAIOTIYHUX HUPPOBUX IIATHOPM, IHTETPOBAHMX Yy HAIIOHAIBHY
cucTteMy HaykoBoi iHGpacTpykTypu. Lle Moxe OyTu peasnizoBaHo uepes:

- PO3BUTOK MIXKYHIBEPCUTETCHKUX IM(ppoBuX matdopm s PhD-3100yBayis;

- 1HTerpamilo IicHyrouux cuctem (3okpema «E-Science») 13 MiXKHApOIHUMHU
cepBicamu;

- CTBOPEHHSI BIPTYaJIbHUX JOCIITHUIIBKUX TPYII 1 CHJILHOT MPAKTUKU (communities
of practice);

- MATPUMKY MDKAUCHUIUTIHAPHUX TPOEKTIB 13 BUKOPUCTAHHSIM LHU(PPOBHUX
IHCTPYMEHTIB Koiaboparii.

€Bponecrkuil  1OCBIA MIATBEPIKYE, 10 MEpPEKeBa B3aEMOJIS € BAXKIMBUM
YUHHUKOM I1JIBUIIEHHS SIKOCTI HAYKOBUX JOCHIIKEHb, OCKUIbKA BOHA CIIPHUsiE OOMIHY
3HAHHSIMH, PO3BUTKY I1HHOBAlld Ta (POPMYBAaHHIO MIKIMCLUMIUIIHAPHUX MIAXO/IB
(European Commission, 2024; EDEN, 2025) [8, 9,10]. Bognouac mns Ykpainu
aKTyaJIbHUMH 3aJIMIIAI0THCA BUKIIMKH, TIOB’S3aH1 3 HEPIBHOMIPHUM PiBHEM HU(PPOBOI
1HOPaCTPYKTypH Ta HEOOXIJTHICTIO MIABUINEHHA IU(GPOBOI TOTOBHOCTI yYaCHHKIB
OCBITHBOTO TIPOIIECY.

Ax migkpecmoeTbes B YKpaiHCbKill cTparterii po3BUTKY BMINOI OCBiTHM Ha
2022-2032 poxu, 1udpopizamis € KIYOBUM 1HCTPYMEHTOM 3a0€3IeUeHHS SKOCTI,
nporte caMe (PIHCHKUNA JOCBIJ AO3BOJISIE YHUKHYTH (hOpMasi3My, 3MILIYIOUX aKIEHT Ha
MPUKIIAJIHY IIHHICTh IU(dpoBUX HaBUYOK [4]. DiHCBKUN AOCBII AEMOHCTPYE, IO
M(ppoBa KOMIIETEHTHICTh TOKTOpa Pi10co]ii — 1€ He JIMIIE BOJIOAIHHS TEXHIYHUMHU
IHCTpYMEHTAMHM, a 3JIaTHICTh €(EeKTUBHO MpAaLOBAaTH B MOOAIbHOMY LU(POBOMY
HaykoBoMy Tmpoctopi. Jiis VYkpaiHu HaWOLIbII MEPCIEKTUBHOIO € IMILIEMEHTAIlIs
MIIXOAIB J0 YyNpaBiiHHS HaykoBuMu naHuMu (Research Data Management) Ta
PO3BUTOK XMapHOi iHPPACTPYKTYPH IS MOJIOAUX BUCHUX. L[e 103BONMHUTH MiABUIIUTH
KOHKYPEHTOCITPOMOXKHICTh YKpaiHChkux PhD Ha mixkHapogHoMy pHHKY mpaii Ta
CIpusTUME 1HTErpallii B €BpONechKUi JOCHTITHULIBKUAN TTPOCTIP.
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AHAJIITUYHE TA YUCJIOBE MOJAEJIIOBAHHAA
PO3NOALNTY I'YCTUHU CTPYMY B EJIEKTPOJAX
EJEKTPOXIPYPITYHHOI'O IHCTPYMEHTY

JAyoxo Anapiii I'puroposuuy,

K.T.H., CTapIIUi HAYKOBUN CIIBPOOITHHK,

[HcTUTYT enextpo3BapioBanHs M. €.0. [latona HAH Ykpainu;
JOIEHT Kadeapu 610MeAMIHOT 1HXXEHEPIi,

HamionanpHu# TeXHIYHINA YHIBEPCUTET

«KuiBchkuii momiTexHIYHUM 1HCTUTYT iMeH] [ropst CikopchKoroy,
M. KuiB, Ykpaina

Useprro Harasis AnaroJiiBHa,

K.T.H., CTApIIUN HAYKOBUH CIIBPOOITHUK,

[acTutyT enexrpos3BaptoBanus im. €.0. [latona HAH Ykpainu,
M. KuiB, Ykpaina

Manac Esren EBrenoBuu,

MIPOBITHUM 1HXKEHED,

[acTutyT enexrposBaptoBanus im. €.0. [latona HAH Ykpainu,
M. KuiB, Ykpaina

Bbypsk Baagucaas OpiiioBuy,

MIPOBITHUM 1HXXEHED,

[acTutyT enexrposBaptoBanss im. €.0. [latona HAH Ykpainu,
M. KuiB, Ykpaina

[TpoexTyBaHHS KOHCTPYKIIH €IEKTPOIIB EIEKTPOXIPYPTIUHUX IHCTPYMEHTIB 3a
JIOTIOMOTOI0 aHAITHYHOTO Ta YHCIOBOTO MOJIEIIOBAHHS JIOTIOMAra€e OIIHUTH CKJIAJIHI
€JIeKTPOMArHITHI ~ MpoLecH, fKI BIAOYBAaIOTCA B  HUX. J3MIHHUH CTpyM
BUKOPUCTOBYIOTH MiJ] 4Yac MPOBEACHHS €1EKTPOXIPYPridYHUX BTPYUYaHb JIJIsl KOAryJISIIii,
pO3pi3aHHs Ta 3’€THaHHI 3BAPIOBAHHAM KUBHUX O100r1yHUX TKaHuH [1-5]. [loBeainky
€IEKTPOMArHITHUX TIOJIB, 10 BHHHWKAIOTH B TIPOBITHHMKAX, MO SKUX TMPOXOJUTH
3MIHHUH CTpyM, BHUBYAE €IEKTPOJMHAMIKA, (YHIAMEHTOM fKOi € Teopis MakcBesia
[6].

Jlnst OMHOPIAHOTO 1 130TPOIMHOTO CEepeOBHUINAa TMO30aBICHOTO 3apsfiB, 3
OCHOBHHX pIBHSIHb MakcBeia BUTIKa€ KOMIUIEKCHE piBHsSHHS ['empmromnbia. Ile
PIBHSIHHSI OITHUCY€E PO3MOBCIOKCHHS ITIOCKUX TAPMOHIYHHUX €JIEKTPOMATrHITHUX XBHJIb
B MIPOBITHUKY Y1 HEJJOCKOHAIOMY I1€JICKTPUKY [7]

—V(%V E) + (iwg — w?€)E = 0 (1)
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ne V — oneparop Habna;

(4 — MarHiTHa MPOHUKHICTh MPOBIAHOTO CEPEOBHILIA;

E — Hampy»XeHICTh eNEeKTPHUYHOTO OIS,

[ — ysIBHa OJMHMUIIS,

@ — KyToBa yactorta (2 f);

f—dacrorTa;

0 — IUTOMA EJIEKTPOIIPOBIIHICTb;

€ — ieTIeKTpUYHA TPOHUKHICTh TPOBITHOTO CEPEIOBUIIIA.

AHaTITHYHO MOKHA PO3B’S3aTH 3a/a4y 3HAXO/KCHHsI TYCTUHHU CTPyMY B JIPOTi 3
KPYTJIMM TMOTICPEYHHM IepepizoM 3a (popMyIioro

.. ]o(k'r)
] _]env ]o(kR)

k =.[iwou 3)

2)

ne R — paniyc apoty;

7 — BIJICTaHb BIJ BICI;

Jenv — 3HAUEHHS TYCTUHHU CTPYMY Ha MEXI1 MPOBIJIHUKA;

Jo(x) — ynkuis beccens nepiioro poay HyJIb0BOTO MOPSIKY.

BukoHaHO aHanmITUYHE Ta YKCEIbHE MOJCIIOBAHHS MPOXOIKEHHS 3MIHHOIO
CTPyMy B MIJHOMY KpYIJIOMY €JEKTpOAl AiamMeTpoM 3 MM. 3MIHHMH CTpyM, 3
gactotamu 440xI', 240kl Tta 40kl nDpoXOauTh B3IOBXK IPOBITHUKA.
EnextponpoBigHicTh Miji, 1i Mar”iTHa 1 JleJIEKTpUYHA MPOHUKHOCTI HaBEJEHI B
Tabam 1.

Taouuus 1.
EnexTpoTexHIYHI napaMmeTpu MiJil
ITuroma JiesekTpu4Ha MarnutHa
Marepian €JIeKTPONPOBIIHCTD, G NPOHMKHICTD, & NPOHUKHICTb, U
(Cm/m) (D/m) (I'u/m)
Mins 57x10° 8,8x10°!1 4x107

Ilin vac po3B’s3aHHA JudepeHIlaJbHUX pIBHSHP B YaCTMHHUX MOXIAHHUX
BUKOPHCTOBYBAJIM METO]T CKIHUCHHHUX €JICMEHTIB.

JIns 130TPOIMHOr0 CepeloBHINA 1 ABOBHUMIPHOI YMCEIIBHOI CTaIllOHApHOI 3ajadi
piBHsiHHS ['enbMmroneiig (1) Mae BUTITISI:

1 (6215 0%E
u

= a_yZ) + (iwo — w?e)E =0 (4)

Ile piBHSHHS HEOOX1IHO JOMOBHUTH T'PaHUYHUMU yMoBaMu. Ha 30BHIIIHIM
MOBEPXHI MPOBIAHKMKA 33JaHO TpaHU4YH1 yMOBHU | pony — E.,, (3HAUEHHS €IEKTPUYHOTO
oJIsl Ha MeX1 cepenoBuia). [Ipu iboMy 11e 3HaYeHHS Oyie
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Eenv:jenv/o- (5)

3Ha4eHHs IyCTHHM CTPYMY Ha MEXi IIPOBIHKMKA 3a1aH0 1 Ma€ 3Ha4eHHs 1 A/m?,
Posmonin ryctuHu cTpyMy B MPOBIIHOMY CEPEOBHILI MOMXJIMBO OOUYHMCIUTH 32
dhopmyIor

J=ok (6)

Ha pucynky 1 mokazano po3paxyHKOBi 001acTi 3 GyHKITIOHATEHUM 3a0apBICHHSM,
K1 BIMOBIIAI0TH PO3MOALTY TYCTHHU cTpyMy Ha dactoTax 440kI 1 Ta 40kI 11 (uncioBe
MO/ICIIFOBaHHS ).

KoIb0pOBi MIKATH PO3MOILTY TYCTHHH cTpyMy, A/M?

i e L 5y S S S S A |
] Ml
e X IEYS 1
1 09 12F
- 104

0
8
ot 07 6}
4
2
0

. w007 g : " \ . . J vl
15 10 3 0 5 10 x 1074 M 15 10 5 0 10 %104 M
a 0
Pucynoxk 1. Po3nioain ryctunu ctpymy Ha yactotax 440kl 1 (a) Ta 40kl (0)
Jl>xepeno pucyHKa: BllacHa po3poOKa aBTOPiB

I'padix posnoginy ryctunu crpymy ais gactoT 440k 11, 240xI 11 Ta 40xI 11 B370BXK
TOPU30HTAJIBLHOTO JiaMETPAJIbHOTO Tepepidy IMOKa3aHO Ha PUCYHKY 2 (YUCIIOBE
MO/ICJTIFOBAHHS).
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Pucynoxk 2. Po3nioain ryctunu ctpymy Juist yactoT 440kl 1, 240 kI'n ta 40x1 1o
B3/I0BK FTOPU30HTAIBHOTO JA1aMETPATIbHOTO NIEPEPI3y
Jlxepeno pucyHka: BjIacHa po3poOka aBTOpIB

Ha pucynky 3 mna uacrotu 440kl moOynoBaHo rpadik aHAIITUYHOTO
3HAXO/PKEHHSI TYCTUHU CTPYMY B3JIOBXK TOPU30HTAIBHOTO I1aMETPAILHOTO TEpepizy
KpPYTJIOTO MIJIHOTO MPOBIJHUKA (YepBOHA MYyHKTUpHA JIiHISA), 3TiAHO popmynu (2).
Takox Ha pUCYHKY 4 MpUBENECHO rpadik YUCETHLHOTO PIIICHHS 3aja4i (3eJeHa JIiHis),
srimHo opmynu (6). BuaHo, mo rpadikd aHaATITHIHOTO Ta YHUCEIBHOTO PIIISHHS
301ratoThCsi MX CO00I0.
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I'yenuea crpysy, A=

Jhnvetp eaesTpoga, M

PucyHnok 3. AHaniTUYHE Ta YUCIIOBE PIIIICHHS PO3MOILITY
TYCTHUHU CTpyMy 151 yacToTH 440k] 11
Jlxepeno pucyHka: BjacHa po3poOKka aBTOpiB

B po6oTi mokazaHo, IO aHAJIITUYHE Ta YUCJIOBE MOJEIIOBAHHS PO3MOJLITY

T'YCTUHU 3MIHHOTO CTPYyMY B KPYIJIMX MIJHHMX €JIEKTPOJax J03BOJSIOTH aHAII3yBaTU
3MEHIIEeHHs €)EeKTUBHOI IIJIOIII MOMEPEYHOro nepepizy MpoBiAHKUKA 13 30UIbIIEHHSM
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4acTOTU CTpyMy. Take 3MEHIIEHHs, B CBOIO 4Yepry, 301Iblllye BTpAaTH HAa HarpiBaHHA
enektponiB. Lli BTpaTH HEOOXiZTHO BpaxoOByBaTH y TMEpioJ PO3POOKHM HOBUX
€JIEKTPOXIPYPriuHUX TEXHOJOT1H Ta IHCTPYMEHTapito.
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ABTOMATH30BAHE CTBOPEHHS JIBOMOBHUX
®JIEHI-KAPTOK JJI51 IHTEPAKTI/IBHOT MAPKEPHOI
JTOIMMOBHEHOI PEAJIBHOCTI

baaxko Oaexcanap,
KaHJI. TEXH. HayK, JOICHT, TOICHT Kadeapu 1HPOPMAIIHHIX CUCTEM
Hanionansuuit yniBepcutet «Ojechka MoMiTEXHIKay, YKpaiHa

Xanamipenko OJuekcanap,
acmipanT kadeapu iHGOPMaLIHHAX CUCTEM
Harmionaneuuit yniBepcutet «Oecbka MomiTexXHiKa», YKpaiHa

Beryn. BripoioBxk 6aratbox poKiB OJTHUM 13 IHCTPYMEHTIB JIJIs 3a1iaM’ ITOBYBaHHS
3HaHb, 30KpeMa CIOBHHMKOBOI'O 3aracy y BUBYEHHI 1HO3€MHHUX MOB, Oynu dierni-
KapTKH — JIBOCTOPOHHI MarepoBi €1eMEHTH, III0 MICTATh 3allUTaHHS a0o MiJKa3Ky Ha
Mepe/IHIil CTOPOH1 Ta BIAMOBIAL HA 3BOPOTHIM, JO3BOJISIIOYU TMOEIHYBATH aKTHUBHE
npuraayBanHs (retrieval practice) Ta cucrematuuHe MOBTOpeHHs (spaced repetition)
[1]. Ane mamepoBi (em-kapTku MarTh OOMEXEHHs: JuIlIe Bi3yaibHa (opma
npencTaBieHHs 0e3 3BYKOBOTO CYMNpPOBOAY, HH3bKa MaciTabOBaHICTh, BHCOKa
TPYJIOMICTKICTb, YaC Ha OHOBJICHHS Ta BapTICTh NPOLECY PO3APYKIBKA KOJIbOPOBUX
KapTok [2]. Taki oOMexeHHsI 3HUKaIOTh y UU(pOBUX (Ieni-KapTkax Ha MOOUIbHUX
MPUCTPOSX, SIKI HIBUAKO NOAAI0Th MYJIbTHMOJAIBHICTh MPEICTaBICHHS 1HQOpMaLii
yepes ayaio, 300paxkeHHs Ta aHIMalli. Ajie uudpoBi Gpuen-KapTKU CyTTEBO 3MIHIOIOTh
dbopmy Gi3uyHOT B3a€EMOJIl YUYHIB 13 HaBYAJbHUM CEPEIOBUINEM, KOJIM MOXYTh
3HUKHYTH TpaauIliiHI MarepiaibHi 1HTEeppehcH MJis CTUMYIIOBAHHS MOTOPHOI 1
oOpasHoi nmam’ati yuHiB [3]. Tomy 3’siBUBCS T1IOpUAHUI TAX11, M0 TTOEAHYE (Di3UUHY
TaKTHJIBHICTH TMANEPOBUX KAPTOK 3 MYJIbTUMOJAIBHUMU MOXKIHUBOCTAMU ITUGPOBUX
TEXHOJIOT1M Yepe3 BUKOPUCTAHHS TEXHOJOTIi JOMOBHEHOI peanbHOCTI (Augmented
Reality, AR). AR-texHomnoris Haknanae nu@poBi €IeMEHTH Ha PEATbHUUA CBIT Y
peanpbHOMy dYaci. Y ¢mem-kaptkax AR 1103BOJNsSi€ MOEAHYBATH TpaaUIIHHUIMA
Bi3yaJbHHUM KOHTEHT 13 3BYKOM, aHiMarlieo Ta 3D-00’ekTamMu I IIiIBHINCHHS
eekTUBHOCTI HaBuaHHs [4-6]. Ane nmnsa crtBopeHHs AR-¢rem-kapTok HEOOXiaHI
HAaBUYKH MTPOrpamMyBaHHs, HANIPUKJIIAL, Y poOoTax [4-5] ekcriepuMeHTH MPOBOAMIHCS
13 okymnspamu Microsoft HoloLens y cepemoBuii mporpamyBanHs Unity3D Ta
MporpaMHii TEXHOJIOTIT po3Mi3HaBaHHs 300paxeHb Vuforia, po6ota [6] mpoBoauiia
EKCTIIEPUMEHTH 31 3BUYaiiHUMU BeO-kamepamu. s crBopennst AR-dnemni-kaprok 6e3
HAaBHYOK TIPOTpaMyBaHHS HEOOXITHUH JOCTYym A0 TIUIATHUX IPOTPaMHUX
KOHCTPYKTOPIB.

Meta poboru. OgHOIO 3 MPUYUH HE PO3MOBCIOKEHOCTI AR-dnem-kaptok y
HaBYAIBHUX 3aKjagax YKpaiHd, OCOOJMBO JJIi BHUBYCHHS 1HO3EMHHX CJiB, €
BIJICYTHICTh BIJIKPUTOTO MPOTPAMHOTO KOHCTPYKTOpa, KM HE BUMAara€ HaBUYOK
MporpamMyBaHHS Ta CIJIATH 3a oro opeHy. ToMy MeTorO 11i€1 poO0TH cTasa peatizalis
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IPOrPaMHOT0 KOHCTPYKTOPA 13 aBTOMATHU30BAHOTO CTBOPEHHS JBOMOBHUX AR-(uier-
KapTOK y BIAKPUTOMY BeO-CEPEIOBHIII.

OcHoBHa wyacTuHa. [[ns 1ocsrHEHHsS BKa3aHOi MeTH OYyJO0 BHKOPHUCTAHO
cTBOpeHUH aBTOpamMu Bigkputuii Web-AR-xonctpykrop y GitHub-cepemnopumi 3
MIITPUMKOIO TEXHOJIOTIT 3MIIaHoi peaabHOCTI [7], SKuit Mae HACTYITHI OCOOIUBOCTI:

— BHUKOPHUCTaHHS MarnepoBux MapkepiB Tumy Barcode/Pattern/ArUco, siki MOXYTb
OyTH CaMOCTITHUM peaabHUM 00’ €KTOM, a00 MOXKYTh OyTH NMPUETHAHUMHM JIO 1HIITUX
pearbHUX 00’ €KTIB;

— BUKOPHUCTAHHS MYJbTUME/1a-KOHTEHTY THUIy 300pa)Ke€HHs, 3BYK, Biaeo, 3D-
npumiTuBH, 3D-cKinagH1 00’ €KTH IS MPUB’I3KHU 10 MapKEPiB;

— BHUKOPHUCTAHHS CIEIIaTbHOTO MapKepa-KOHTpoJIepa 3MIIIaHO1 pealbHOCTI, KU
JT03BOJISIE «TOpKATUCS» 10 3D-00’€KTIB 1HIITUX MapKEpIB;

— HaJaIITyBaHHsS B3a€MOJII 3 MapKepaMu 4depe3 peaaryBaHHsl TEKCTOBOTO (haiiy
y JSON-dopmari;

— po3MillleHHs BeO-mporpamu pobotu 3 Mapkepamu y GitHub-penosuropisix
KOpPHCTYBauiB 13 aBTOMAaTUYHUM CTBOPEHHSIM BEO-CaliTy IOCTYIy 0 MPOTpaMu;

— BlAKpUTH goctyn 1o mabisoHHoro GitHub-peno3utopito 3 HEOOXiTHUMH
MIPOTPaMHUMHU 010 TIOTEKaMH.

Ines ctBopenns AR-dnemni-kaprok y Web-AR-KOHCTpYKTOpI MICTUTh HACTYITHE:

— OJiHa CTOpOoHa KapTku MicTuTh ABa ArUco-mapkepa (Puc. 1);

— OJIMH MapKep IMOB'sI3aHO 3 OJIHOI0 MOBOIO, a APYTHM — 3 1HILOIO;

— JI0 KOXKHOTO MapKepa JOJA€ThCS MYJIbTUMENIa-KOHTEHT K 300paskeHHs 31
TEKCTOM CJIOBa, BIIOOPa’KEHHSIM CJIOBA Y BUTJIS/II IKOHKH Ta 3BYKOBHUH CYIIPOBII CJIOBA.

ArUco-maprep ID=0 Arlco-mapeep ID=1 Arllco-maphep D=2 ArUco-mapeep ID=3 Arlco-saaprep D=4 ArlUco-maprep ID=5
Maprepua ocHoRa gnA AR-paew-wapron No 1 Maprepua ocvora ona AR-daew-wapron Mo 2 Mapeepua ccHoRa 4nA AR-gaew-waprow Mo 3

Pucynok 1. [Tpuknanu 300paxens ArUco-mapkepiB st AR-dreni-kapTok
Jlxepeno pucyHky: po3poOKa aBTOpIB

Kaptku 13 MapkepaMu MOKyTh OyTH 3a37aJ1€T1/1b TiAr0TOBIEHI (PO3ApyKOBaHi a00
HaMaJIbOBaH1) [JIs1 OyJb-SIKUX HAO0OpiB CJIB JBOX MOB. AJie HaWCKJIaJHIIINM,
TPYJIOMICTKHM TPOIECOM € TMIArOTOBKa (ailmiB 13 300paKCHHSIMHU Ta 3BYKOBHM
cynpoBoaoM. JlJis 3MEHIIEHHS TPYJIOMICTKOCTI OyJi0 aBTOMAaTH30BaHO IIPOIIEC
CTBOpPEHHsI (haililiB uepe3 BeO-mporpamy, sika IporoHye HacTymH1 kpoku (Puc.2):

1) momaTu CIIMCOK aHTJIOMOBHHX CJIiB;

2) oOpatu MoBy 31 cnucky aoctynHux «Target Language Words»: AHrmiiichka,
Icnanceka, ITamiiceka, Himenpka, [lonbcbka, [lopTyransceka, @paHiry3bka;

3) mepekyacTu CUCcOK ciiiB (KHOMKa « Translatey);

4) HanmamTyBaTH BJIACTHBOCTI 300pa)K€HHS: pO3MipH, KoJip ¢OHY, CIIB,
300paKeHHSI-IKOHKH, PO3TAIllyBaHHS 1KOHKHU MO BIAHOILLIEHHIO JI0 CJIOBA;
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5) 3renepyBatu 300paxkeHHst (kHomka «Generate All Bilingual Images»), sxe
MICTUTB 300pa)KEHHS CJIOBA Ta IKOHKY, IKY aBTOMAaTHYHO OTPUMAHO 13 CEPBICY 1KOHOK;

6) Bkazatu API Key mns renepairii ayaio-¢aiiiB 3 MpOMOBOIO CIIiB;

7) srenepyBaTu aymio-daiinu (kHomka «Generate All Audioy);

8) mepersIHyTH 3reHepoBaHi (aiiiau 13 300paKeHHIMU Ta ayaio-(haiiu;

9) 3a GakxaHHSM 3MIHUTH aBTOMAaTUYHO 3T€HEPOBaHI IKOHKH HA 1HIIIL;

10) 306epertu apxiB i3 (paitmamu 300pakeHs (kHomka «Download Images ZIP») Ta
apxiB 13 aynio-¢ainamu (knonka «Download Audio ZIPy).

& % Dual-Marker-Based Multimodal Bilingual Augmented Reality Flashcard Generator

» Bilingual Word Lists

B8 Eoglish Words BN Tarpet Langusge Words  Prioemdorgn we v (G

£ Image Settings ' Audio Settings
(VoiceRSS API)

Wit (pa Waigh (o Eachground. Text Ko font Size gnd. Scom Sae e

@ w  [] EEEE e e |co% || e 3

w5 AN Key

@ Icon Source & Preview

Tet searth wth ward icon Lbesry
Dop scomdly (100 D00+) v @
£2ch wort feom yo SOl QUL T D selenaet oM Ute Tha
Dravew 7O fest Ao . Downtoad
mages I

.‘
e
-4
: Ll
&2

- - o o
g 4 ¢ 4
Man Woman Homem Mulher
g3 Man &8 Woman R Homem £ Muiner
« [~ ] o (+] o o«

Pucynok 2. 3HIMOK OCHOBHOTO €KpaHy BeO-IIpOrpaMu CTBOPEHHS JBOMOBHUX AR-
(hemn-KapTokK 13 TPUKIIAI0M IS aHTIIIMCHKOI Ta MOPTYTallbChKOi MOBH.
Jlxepeno pucyHKY: po3poOKa aBTOPiB

Bigkputuii goctyn a0 BeO-TporpaMu aBTOMATH30BAHOTO CTBOPEHHS (aiiiiB

MyJIbTUMEN1a-KOHTEeHTY 11 AR-¢uem-kaptok 3abesneueno uyepes GitHub-
perno3uTtopiii [8].
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Jlnst cTBOpEeHHS BeO-IporpamMu HeOOX11HO:

— ctBopuTH Komito GitHub-penosutopito (kHomka fork);

— 3aBaHTAXKUTH JI0 PEMO3UTOPI0 CTBOPEHI (haitinu 300pakeHs Ta ayaio-haiimy;

— oHOBUTH (paiin config.json, BkazaBlIM Ha3BU (DaiiiB 300paxeHb Ta aymaio-
Gaiinis;

— HaJIAITyBaTH BeO-caiiT 3 BeO-mporpamoro (po3ain Settings->Pages).

Ha pucynky 3 HaBeneHO npukIiIaau B3aemMo/ii 3 Mmapkepamu AR-diemni-kapToxk.

- .x
(a) mpukiag po3mimieHHs kapTok 3 ArUco-mapkepamu ta Barcode-mapkepa 3 AR-

N KOHgoneROM Ha IMajbIl

R

woman ) Mulher

(0) mpukax Bizyamizalii 300pakeHb s AB0X MOB Ha ArUco-mapkepax Ta
KOHTposiepa Ha Barcode-mapxkepi
Pucynok 3. [Ipuxmnanu B3aemonii 3 mapkepamu AR-dem-kapTok
Jlxepeno pucyHky: po3poOKa aBTOpiB

VY nporpami 3arpornoHOBaHO BUKOPUCTATH JIBA TUIIM MAPKEPIB, K1 BPaXOBYIOTh
0COOJIMBOCTI CepeIOBUINA B3aEMO/IIT:

— ArUco-mapkepu MaroTh OUIBIIY SIKICTh PO3MI3HABaHHS y TIPHIUX YMOBax
OCBITJICHHS, ajJie¢ MAalOTh MEHIINY CTaOUTBHICTh OJAHMX JO HUX 300paKeHb IIiJ] Jac
MEPEMIIIICHHST Y TIPOCTOPI, M0 € OUIBII MPUJATHUM JJIsl 1X BUKOPUCTAHHS 13 MEHII
PYXJIMBUMHU KapTKaMu;

— Barcode-mapkepu maroTh npotuiiexHi 10 ArUco-mapkepiB BJIaCTHUBOCTI, TOMY
el Tum wmapkepy OyJIO BHKOPHUCTAaHO SK KOHTPOJIEp 3MIIIAHOI peaJbHOCTI,
JI03BOJISIIOYM MOMY TEPECyBaTHUCS Y TIPOCTOPI Ta TOpKaTrcs 300paxkens iHmmx ArUco-
MapKepiB.

JleMoHCTpallisi TIpoliecy CTBOPEHHS MapkepiB, (aityiB 300pakeHb Ta aymio-
(aiinniB, a Takox mporiec B3aemoii 3 AR-drem-kapTkamu npeacTaBieHo Ha Bieo-
3anucy [9].
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BucHoBKku. 3a pe3yiabTaTaMu poOIT peasli3oBaHO MPOTrpaMHUN KOHCTPYKTOpP Jis
aBTOMATU30BaHOTO CTBOpeHHS AR-duem-kapTok 3 BiAKpUTHM, OE3KOIITOBHUM
JOCTYIIOM JIJTSI BUKJIa/1a4iB 1IHO36MHUX MOB 0€3 HaBHUYOK ITPOTpaMyBaHHS:

— yHIBepcanbHUN Habip KapToOK i3 300pakeHHsAMHU 1BOX ArUco-MapkepiB MOKHA
BUKOPHUCTOBYBATH JJIs1 OYIb-SIKUX HAOOPIB CIIiB;

— cnenianbHui Barcode-mapkep mpaitoe sk KOHTpOJIEP 3MIIIaHO1 peaibHOCTI,
J03BOJISIFOYM  TOPKAaTHCA 300pakeHb IHIIMX MapKepiB, MEPEMUKAI0Yd HAa HOBE
300paKeHHSI Ta BMUKAIOUH aya10-CyIPOBII;

— GitHub-cepenoBuiie 103BosiE CTBOPIOBATH BIAKPHUTI PEMO3UTOPIT Ta MIBUAKO
NEepPEeTBOPIOBATH iX y BeO-caliTu 6e3 0COOJMBHX HABUYOK, 10 3a0e3Muye MIBUAKUAN
3aci0 CTBOpPEHHS HOBOI Bepcii BeO-mporpamMu kepyBaHHs AR-duen-kapTkamu.

OcoOnuBuii HaBYadbHUU e€(EeKT MOXKHA OTPUMATH 4Yepe3 BUKOPUCTaAHHS
KOHCTPYKTOpa y TIPOEKTHO-OPIEHTOBAHOMY HaB4yaHHI, Kkojiu AR-duem-kapTku
CTBOPIOIOTH CaMi CTYJICHTH 3a PI3HUMU I'PyINaMH CJIiB, TPOXOSYH JBa €TaIH:

— Ha |-My erami CTyJEHTH CTBOPIOIOTH AR-Quem-kapTku 13 3reHepOBaHUMH
aynio-¢ainamMu (KOMI IOTEpHI TOJIOCH);

— Ha 2-My eTalli CTyJICHTH CTBOPIOIOTH ay/110-(haian BIacHOPYY, 3alUCYIOUU CBiif
rOJI0C Ta TPEHYIOUX MOBJICHHS BXKE MOYYTUX CIIIB.

IIst poboTa Mana 3a METy CTBOPUTU MPOTPaMHUM 1HCTPYMEHT, HOCTYIHHUM st
BUKJIAJa4iB 13 1HO3eMHUX MOB. He Oylo mpoBeneHO EKCIEPUMEHTIB 3 OIIHKHU
e(peKTUBHOCTI BHKOpUCTaHHS AR-¢rem-kaprok. Ane i Yac MOpPOBEICHHS
JOCIIKEHBb OYyJIO TPOAHAII30BaHO JIECATKH HAYKOBUX MyOJIiKaIlii, y SKUX KOMaH/IU
BHUKJIQJIayiB Ta MPOTPaMICTIB BIPOBAIKYIOTh AR-(dnen-kapTku y HaBYaIbHHUM
Mpoliec, JAEMOHCTPYIOYHM TMO3UTHUBHI pe3yJbTaTH 13 3alaM STOBYBAaHHS 1HO3EMHHX
cmB. Tomy nominpHUM Oyino © 00’e€qHaTH 3yCWIUIS BUKIIAIAYiB YKPATHCHKHUX
HaBUAJbHUX 3aKJIAJIIB Ta PO3MOYATH aKTUBHE BIpoBaKeHHsS AR-dem-kapTok,
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Die Freiziigigkeit ist eine der Grundfreiheiten, auf denen das Funktionieren des
Binnenmarktes der Europaischen Union beruht. Sie gewéhrleistet das Recht der Biirger
der EU-Mitgliedstaaten, sich innerhalb des Unionsgebiets frei zu bewegen, dort zu
wohnen, zu arbeiten und anderen wirtschaftlichen Tétigkeiten nachzugehen, ohne
aufgrund ihrer Staatsangehorigkeit diskriminiert zu werden. Diese Freiheit ist ein
Schliisselelement fiir die Schaffung eines einheitlichen wirtschaftlichen und sozialen
Raums der EU und tragt zur Integration der Arbeitsmirkte sowie zur Erhohung der
Mobilitit der Bevolkerung bei.

Der Binnenmarkt der Europédischen Union basiert auf vier Grundfreiheiten: dem
freien Verkehr von Waren, Dienstleistungen, Personen und Kapital [1]. Unserer
Ansicht nach kommt dabei gerade der Freiziigigkeit von Personen besondere
Bedeutung zu, da sie unmittelbar mit der Gewéhrleistung der Grundrechte verbunden
ist und die soziookonomische Integration der Mitgliedstaaten fordert. Die
Verwirklichung dieser Freiheit gewihrleistet eine effiziente Verteilung der
Arbeitskrifte und tragt zur Bildung eines einheitlichen Arbeitsmarktes innerhalb der
Européischen Union bei.

Die Gewihrleistung der Freiziigigkeit von Personen innerhalb der Européischen
Union erfolgt durch ein System von Grundprinzipien. Zuallererst gilt das Verbot der
Diskriminierung aufgrund der Staatsangehorigkeit in Bezug auf den Zugang zur
Beschéftigung, die Arbeitsbedingungen sowie die Hohe der Vergiitung. Ein wichtiger
Aspekt ist das Recht der EU-Biirger, ihren Wohnsitz frei zu wihlen und in anderen
Mitgliedstaaten einer Erwerbstitigkeit nachzugehen. Darliber hinaus wird die
Gleichbehandlung der Unionsbiirger in den Bereichen Sozialversicherung, Bildung,
berufliche Bildung sowie bei anderen sozialen Verglinstigungen gewéhrleistet [2].

Die Rechtsgrundlage fiir die Freiziigigkeit von Personen bilden die Bestimmungen
des Vertrags iiber die Arbeitsweise der Europédischen Union, insbesondere die Artikel
21 sowie 4548, die das Recht der EU-Biirger auf Freiziigigkeit verankern und die
Grundsiétze der Freiziigigkeit von Arbeitnehmern festlegen [3]. Eine wichtige Rolle
spielt auch das Sekundirrecht der EU, insbesondere Richtlinien und Verordnungen, die
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die Bedingungen fiir die Auslibung dieser Rechte im Einzelnen regeln, einschlieBlich
der Modalititen fiir Einreise, Aufenthalt und Beschéftigung [4].

Die Freiziigigkeit von Personen gilt sowohl fiir erwerbstitige Personen
(Arbeitnehmer, Unternehmer) als auch fiir nicht erwerbstétige Personen (Studierende,
Rentner), sofern die festgelegten Voraussetzungen erfiillt sind. Sie umfasst das Recht,
Stellenangebote anzunehmen, sich zu diesem Zweck frei zu bewegen, in einem anderen
Mitgliedstaat zu wohnen und nach Beendigung der Erwerbstdtigkeit im Hoheitsgebiet
dieses Staates zu verbleiben [5, S. 10-11].

Gemil den Grundprinzipien der Sozialpolitik der Europdischen Union umfasst die
Freiziigigkeit von Personen die Gewihrleistung eines angemessenen Niveaus an
sozialem Schutz, Sicherheit und Gesundheitsschutz fiir die Biirger. Die Ausiibung
dieses Rechts beinhaltet folgende Moglichkeiten:

a) das Recht der Biirger der Europdischen Union, Stellenangebote im Hoheitsgebiet
jedes Mitgliedstaats anzunehmen und zu priifen;

b) das Recht, sich zum Zwecke der Arbeitssuche oder der Ausiibung einer
Erwerbstitigkeit frei im Hoheitsgebiet der Mitgliedstaaten zu bewegen;

c¢) das Recht, sich im Hoheitsgebiet eines anderen Mitgliedstaats zum Zwecke der
Beschiftigung gemidll dessen nationalen Rechts-und Verwaltungsvorschriften
aufzuhalten,;

d) das Recht, nach Beendigung der Erwerbstitigkeit im Hoheitsgebiet eines
Mitgliedstaats zu verbleiben, sofern die Anforderungen des Rechts der Européischen
Union sowie der einschldgigen von den Organen der Union erlassenen Rechtsakte
erfiillt sind. [6]

Gleichzeitig ist die Freiziigigkeit - wie auch die anderen Freiheiten des
Binnenmarkts - nicht uneingeschrinkt gewéhrleistet. Die Mitgliedstaaten kdonnen aus
Griinden der oOffentlichen Ordnung, der Offentlichen Sicherheit oder des
Gesundheitsschutzes Beschrankungen vorsehen. Diese Beschrinkungen miissen
jedoch gerechtfertigt und verhéltnismafig sein und diirfen nicht als Mittel zur
verdeckten Diskriminierung dienen [3].

Eine wichtige Rolle bei der Weiterentwicklung und Auslegung dieser Freiheit
spielt die Rechtsprechung des Gerichtshofs der Europdischen Union, der die
Bestimmungen der Griindungsvertrige konkretisiert und deren einheitliche
Anwendung in den Mitgliedstaaten gewdhrleistet. In seinen Urteilen erweitert der
Gerichtshof den Inhalt der Freiziigigkeit von Personen, indem er sie nicht nur auf
Arbeitnehmer, sondern auch auf andere Gruppen von Biirgern ausdehnt, und entwickelt
konsequent den Grundsatz der Nichtdiskriminierung weiter, wobei er selbst indirekte
Beschrinkungen als Versto3 anerkennt. Insbesondere hat der Gerichtshof in der
Rechtssache 167/73, Kommission gegen Frankreich (1974), festgestellt, dass selbst
administrative Hindernisse, die den Zugang von Biirgern anderer Mitgliedstaaten zum
Arbeitsmarkt erschweren, mit dem EU-Recht unvereinbar sind. In diesem Urteil
wurden die unmittelbare Wirkung der Vorschriften zur Freiziigigkeit der Arbeitnehmer
und die Verpflichtung der Staaten, einen gleichberechtigten Zugang zur Beschéaftigung
ohne Diskriminierung zu gewahrleisten, bestatigt. Damit betonte der Gerichtshof, dass
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die Freiziigigkeit ein Grundrecht ist und dass jede Einschrinkung dieser Freiheit
gerechtfertigt und verhéltnismaBig sein muss [7].

Im Zusammenhang mit den Beziehungen zu Drittlindern kommt der Anpassung
der nationalen Rechtsvorschriften an die EU-Standards als Voraussetzung fiir die
Integration in den Binnenmarkt der Union besondere Bedeutung zu. Fiir die Ukraine
erfolgt dieser Prozess im Rahmen des Assoziierungsabkommens mit der Europédischen
Union, das eine schrittweise Angleichung der Rechtsvorschriften an die EU-Normen
in den Bereichen Personenmobilitit, Beschéftigung und Sozialpolitik vorsieht [5].
Insbesondere betrifft dies die Harmonisierung des Arbeitsrechts, die Gewéhrleistung
gleicher Arbeitsbedingungen, die Sicherstellung der Nichtdiskriminierung sowie die
Angleichung der Vorschriften zur Koordinierung der Sozialversicherungssysteme.
Dariiber hinaus zielt das Abkommen darauf ab, die Voraussetzungen fiir legale
Arbeitsmobilitiat zu schaffen, den Schutz der Arbeitnehmerrechte zu verbessern und
schrittweise europdische Standards im Bereich der Beschiftigung einzufiihren. Es sieht
zudem eine Zusammenarbeit in den Bereichen Bildung, Berufsausbildung und
Weiterbildung vor, was zu einer effektiveren Integration der ukrainischen Biirger in
den europdischen Arbeitsmarkt beitragt.

Somit ist die Freiziigigkeit nicht nur ein bedeutender soziookonomischer Faktor,
sondern auch ein zentrales Rechtsinstrument der Integration im Binnenmarkt der
Europédischen Union. Sie stellt einen grundlegenden Bestandteil des Binnenmarktes
und trdgt zur Schaffung eines gemeinsamen Arbeitsmarktes, zur Erhohung der
Mobilitit der Bevolkerung sowie zur effizienten Verteilung der Arbeitskréfte zwischen
den Mitgliedstaaten bei. Die Freiziigigkeit gewihrleistet gleiche Chancen fiir EU-
Biirger, sichert die Nichtdiskriminierung, den Zugang zu Beschéiftigung, sozialer
Sicherheit und Bildung sowie die Angleichung sozialer Standards. Die Rechtsprechung
des Europiischen Gerichtshofs bestitigt, dass jegliche Beschrankungen - selbst wenn
sie nur indirekter Natur sind - als Versto3 gegen diese Freiheit angesehen werden
konnen, was ein hohes Mall an Rechtsschutz gewéhrleistet. Somit fordert die
Freiziigigkeit nicht nur die wirtschaftliche Entwicklung und die soziale Integration,
sondern erfiillt auch eine Kontrollfunktion gegeniiber den Mallnahmen der
Mitgliedstaaten und gewahrleistet so die Verwirklichung eines der zentralen Ziele der
EU — die Schaffung eines einheitlichen, offenen und sozial orientierten Raums.

Literaturverzeichnis

1. Marepianu HayKOBO-TIPAKTUYHUX KoH(pepeHIIii YopHOMOPCHKOTO
HalioHaiapHOTO yHiBepcutTeTy iMeHi Ilerpa Morwm. Cepis: IlpaBo: OnbBiichKkuid
dbopym — 2025: ctparerii kpaid [Ipu4opHOMOPCHKOTO PETiOHY B T€OMOJITUYHOMY
npoctopi: XXII Mixkuap. Hayk. koH(D. 16-22 ueps. 2025 p., M. Mukonais: Hayk. 30. /
M-Bo ocBitu 1 Hayku Ykpainu, YHY imeni [lerpa Morunu. — Mukomnais: Bun-so UHY
M. ITerpa Moruu, 2025. No 1 (1). 100 C. URL:
https://dspace.chmnu.edu.ua/jspui/bitstream/123456789/2841/1/0®-
2025.%20IIpaBo.pdf. (date of access: 06.03.2026).

2.Yepuux B.O. IlpaBoBe peryntoBaHHs CcBOOOAM pyXy TNpailiBHUKIB B
€pponerickkomy Coro3i. AKTyanbH1 MPOOJIEMHU Cy4acHOT0 MIXKHApOJHOrO Mpasa : 30.

85



LAW
EDUCATION AND SCIENCE IN THE MODERN WORLD: PROBLEMS AND PROSPECTS

HayK. CT. 3a MaTepianamu [ Xapk. MixkHap.-MpaB. YNTaHb, TPUCBSY. I1aM’ T ipod. M.

B. SInoscekoro i B. C. Cemenona. 2015. T.2. C.449-453. (date of access: 06.03.2026).
URL: https://dspace.nlu.edu.ua/server/api/core/bitstreams/6832147b-7f5d-46a8-

bfc8-737998ee897¢/content. (date of access: 06.03.2026).

3. European Commission. Treaty on the Functioning of the European Union.
Official Journal of the European Union. URL: https://eur-lex.europa.cu/legal-
content/EN/TXT/PDF/?uri=CELEX:12012E/TXT. (date of access: 06.03.2026).

4. Directive 2004/38/EC of the European Parliament and of the Council of 29 April
2004 on the right of citizens of the Union and their family members to move and reside
freely. URL: https://eur-lex.europa.eu/eli/dir/2004/38/0j/eng. (date of access:
06.03.2026).

5. ManunoBcrka O. A. Mirpaiiina nonituka €Bpornericbkoro Coro3y: BUKIUKH Ta
ypoku i Ykpainu. KwuiB: Harm. iH-T ctparer. pocmimk., 2014. 10 c. URL:
https://share.google/rtPsvlkLODcw9CZ38. (date of access: 06.03.2026).

6. Panchenko S. Fundamental Freedoms of the EU Internal Market. Scientific and
Practical Journal "Materials of Scientific Conferences of the Petro Mohyla Black Sea
National University". 2025. No.1. URL: https://doi.org/10.34132/mspc2025.01.11.17.
(date of access: 06.03.2026).

7. Judgment of the Court of Justice of the European Union. Case 167/73
Commission v France  (1974). URL:  https://eur-lex.europa.cu/legal-
content/EN/TXT/?uri=celex:61973CJ0167. (date of access: 06.03.2026).

8. Yroga mpo acomiamito MK YkpaiHoio Ta €BponeiickkuMm  Coro3om,

€BponeNChHKIM CITIBTOBAPUCTBOM 3 aTOMHOI €Heprii Ta ix nepskaBamu-wienamu. URL:
https://zakon.rada.gov.ua/laws/show/984 011#Text. (date of access: 06.03.2026).

86



LAW
EDUCATION AND SCIENCE IN THE MODERN WORLD: PROBLEMS AND PROSPECTS

CHIBBIJHOUIEHHSI HOPM ITPABA 1 MOPAJIL Y
MNPOPECIHHIN AISIIBHOCTI MEJUYHOT O
MMPAIIBHUKA: CYYACHI BUKJIMKU TA IPAKTUYHI
ACHEKTH

KanycTHuk Bosiogumup BasiepiioBuy

I-p I0pHI. HayK, JOLIEHT, Mpodecop

kadenpu cy0BOi MEIUIIMHU, METUIHOTO
npaBo3HaBcTBa iM. 3aci. mpod. M.C. bokapiyca
XapKiBChKHMM HAIllOHATLHUM MEUYHUN YHIBEPCUTET

AxryanbHicTb TemH. CydacHi TpaHchopmamii y cdepi OXOpOHU 3I0pOB’S,
OB’ 513aH1 3 PO3BUTKOM O10MEIUYHHUX TEXHOJIOT1H, HU(PPOBI3aALIE€I0 MEAUYHUX TTOCITYT
Ta MIABUILCHHSAM CTAaHAAPTIB TMpaB JIIOJWHHU, 3YMOBIIOIOTH HEOOXIIHICTh
MIEPEOCMHUCIICHHS CHIBBIIHOUIEHHS HOPM IIpaBa 1 HOpPM Mopail y mnpodeciiHii
TSJIBHOCTI MEAUYHUX MpAIliBHUKIB. MeaudyHa mpakThKa € cpeporo, y sKiil mpaBoBe
PEryJIIOBaHHS HE MOKE OyTH e(peKTUBHUM 0€3 ypaxyBaHHS €TUYHHMX MPUHLHMIIIB, IO
dbopmyroTh npodeciiiny moBeAiHKy Jgikaps [1, c. 18].

[TpaBo BcTaHOBIIOE OOOB’SI3KOBI MpaBUJIa MOBEAIHKU, TOJ1 K MOpaJlb BU3HAYa€
BHYTPIIIHI I[IHHICHI OPIEHTUPH AISUTBHOCTI. Y MeAWYHIN cdepl Taka B3aEMOIS Mae
0COOJIMBUN XapakTep, OCKUIbKM MIEThCSA MPO 3aXUCT (yHIAMEHTAJIbHUX Ojar —
KUTTS 1 3J0pOB’ S JIIOJIMHH, a TAKOXK 11 T1AHOCTI [2, ¢. 42].

Cran HaykoBOi po3poOku mnpoOJemu. [IpobreMu CHiBBIAHOIIEHHS TpaBa 1
MOpaJll TPAAMIIIHO TOCHIIKYIOThCs Y Teopii nepxkasu 1 mpasa (M. 1. Ko3tobpa, O. B.
[lerpumn). Y cdept MeaudyHOro rmpaBa Ta OIOETUKM 3a3HAUYCHE MUTAHHS
PO3IIIAIA€ThCA Y MPALSIX BITYUM3HIHUX 1 3apyOlKHUX yueHUX [3].

BonHouac y cydyacHux yMmoBax Iu(poBizailii MEIUIIMHA BUHUKAE HEOOXI1AHICTH
KOMILJIEKCHOT'O JTOCJHIJI)KEHHSI B3a€MO/Ii1 MPABOBUX 1 MOPAJIbHUX HOPM Yy MPaKTUYHIN
JUSITBHOCTI MEIMYHOTO TMpaIliBHUKA.

OcHoBumii Mmarepiajg. IIpaBo 1 Mopanb BHCTYNAalOTh YHIBEPCATbHUMU
pEerysTOpaMHu CYCHUIBHUX BIJTHOCHH, SIKI MAarOTh CHUIBHY METy — 3a0e3nmedeHHs
COIIAJIBHOTO MOPSIIKY Ta TapMOHI3aIli moBeAiHKN cy0 ekTiB [1, c. 25].

Hopmu mpaBa € ¢dopmaliizoBaHUMU, 3arajibHOOOOB’ I3KOBUMHU 1 3a0€31MeUyI0ThCS
nep>kaBHUM TpuMycoM. Hopmu Mopam wmaioTe HedopMambHUN XapakTep 1
I'PYHTYIOTbCSI HA BHYTPIIIHBOMY MEPEKOHAaHHI 0COOU Ta CYCHUIbHUX LIHHOCTAX [2, C.
51].

Y npodeciiiHiii  AISIBHOCTI MEAUYHOTO MpalliBHUKA 3a3HA4€HI HOPMHU
nepedyBarOTh y MOCTiMHINA B3aemonli. IIpaBoBi HOpMU BH3HA4aOTh OOCAT MpaB 1
000B’sI3K1B JIiKapsi, MOPSI0K HaTaHHSI MEIUYHOT T0TTOMOTH, BUMOTH J10 1HPOopMOBaHOT
3ro/iM MAalli€HTa Ta BIAMOBIIAJBHICTD 3a MOPYILIEHHS CTaHJAPTIB JiKyBaHHA [4; 5].

Boanouac MopanbHi HOpMU (HOPMYIOTh €TUYHI CTAaHAAPTH MEAMYHOI AiSUIBHOCTI,
30KpeMa MNPUHLMIKM TyMaHI3My, MHJIOCEpJs Ta MOBaru N0 NalieHTa. Y IbOMY
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KOHTEKCTI BaXKJIMBE 3HAUYCHHS MAatOTh MPUHITUIIN 0106 TUKH — aBTOHOMI1, O1aro/IisiHHS,
HEJIOMYIIEHHS IITKO/IM Ta CIIPaBeUTHBOCTI [6; 7].

Oco0mMBOi CcKJIagHOCTI HAOyBAalOTh CHUTyallli, y SKHX BHUHHKAE KONI3iS MIXK
MPaBOBHUMH Ta MOpPajJbHUMH HOpMamH. Hampukinan, mpu NpudHATTI pillieHb IIOAO
o0cATy MEIMYHOTO BTPYYaHHsI, 30€peKEeHHs JIKApChKoi TaeMHHUIN ab0 OOMEKEHHS
MpaB Mari€eHTa. Y TaKuxX BUMAJAKaX MOPaIbHI HOPMHU HEPIAKO BUCTYTAIOTh OPIEHTHPOM
JUIS TIPaBO3acTOCYBAaHHsI Ta 3alIOBHIOIOTH MPOTATIMHU MTPABOBOTO perytoBaHHs [3].

HaouHo CHiBBITHOIIEHHS HOPM MpaBa 1 MOpalll MPOSIBISETHCA Yy TMHUTAHHSIX
eBTaHasii. Y OUIBIIOCTI MPABOBUX CUCTEM, 30KpeMa B YKpaiHi, eBTaHa3isd 3a00pOHEHa,
10 3yMOBJIEHO HEOOXIAHICTIO 3aXUCTY MIpaBa Ha KUTTS K (PYyHIaMEHTAJILHOTO MpaBa
moaunu [4; 5]. BonHodyac y MOpajibHOMY BUMIp1 OIIHKA €BTaHa31i € HEOJHO3HAYHOIO,
OCKIJIbKM BOHA IOB’s13aHa 3 TAKUMH KAaTETOPisIMH, SIK JIIOJChbKA T1AHICTh, CTPaKIaHHSA
Ta IPaBoO 0COOU HAa CAMOBU3HAYEHHS.

Y cydacHiii OioeTuIll ICHYIOTH pI3HI MIAXOAM JI0 OIIHKKA €BTaHa3ii: BijJ
KaTerOpU4YHOTO 3allepEUeHHs 10 BUBHAHHS 1i JOIIYCTUMOCTI 32 IEBHUX YMOB, 30KpeMa
y BUINAJKax HEBMUJIIKOBHUX 3aXBOPIOBaHb Ta HecTepmHoro oo [6; 7]. Lle cBigunuTth
PO Te, 1110 MOpaIbHI HOPMU Y L1 cepi € OUIbII THYYKUMH MOPIBHSHO 3 IPABOBUMHU.

JlJis MenuyHOTO TpaIliBHUKA TakKl CUTYaIlii CTBOPIOIOTH CKJIaJHY €TUYHY JIHIIEMY,
KOJu (hOpMaJIbHO-IIPABOBA 3a00pOHA MOXKE BCTYINATH Y CYIIEPEYHICTh 13 MOPAJIbHUMU
MEPEKOHAHHSIMU IOAO0 HEOOXIAHOCTI MOJIETHIEHHS CTpa)XJaHb NallieHTa. Y TaKuX
BUIAJKaX OCOOJIMBOrO 3HAuY€HHs HAOyBalOTh MPUHIUIN OIOETUKH, 30KpeMa
HEJOIMYILEHHS KO Ta MOBaru 0 aBTOHOMII MaIli€HTa.

Takum ymHOM, mMpoOsieMa €BTaHa3li AEMOHCTPYE CKJIQJHICTh B3a€MOII HOPM
mpaBa 1 MOpaJli y MEIUYHIN AiSUTBHOCTI Ta MIAKPECIIOE HEOOX1AHICTh 1X Y3TOIKEHOTO
PO3BUTKY.

OxpiM npobsieMu eBTaHa3ii, BAXKJIMBUM MPUKIIAJIOM CITIBBIHOIICHHS HOPM ITpaBa
1 MOpaJli € TMUTaHHS JIKApPChKOI TA€EMHUIl Ta BIAMOBHM IMalll€HTa BIJ JIKyBaHHS.
BignoBigHo A0 3akoHOAAaBCTBA YKpaiHM, MEAUYHUN TpaliBHUK 3000B’sI3aHUI
30epiraTi JIIKapCbKy TA€MHHMIIO, 110 BKIIOYae 1H(OpMaLI0 MpPO CTaH 3J0POB’S
naifieHTa, (akT 3BEpHEHHS 32 MEJAMYHOIO JOTMOMOIOI0 Ta 1HII B1JIOMOCTi, OTPUMAaHI
MiJT Yac JIKyBaHHSA [5].

BoaHouac y mpakTU4HIN AiSUIBHOCTI BHUHHMKAIOTh CHUTYyalli, KOJW AOTPUMAHHS
JKApChKOI TAEMHUIII MOXE BCTYNATH Y CYINEPEYHICTh 13 HEOOXIJTHICTIO 3aXUCTY
iHTepeciB 1HmUX oci0 abo cycmiabcTBa. Hampukinazn, y Bumagkax iHQEKIIHHHX
3aXBOPIOBaHb a00 3arpo3u >KUTTIO TPETIX OCIO0 MOCTa€ MUTAHHS MPO JOMYCTUMICTh
PO3TOJIONICHHS BIAMOBIMHOT 1H(MOpMaIli. Y Takux CHTyalisXx MpaBOBI HOPMH
nepeadavaroTh MOKJIMBICTh OOMEXEHHS JKAPCHhKOI TAaEMHHIN, TMPOTE MOPATbHHMA
BUOIp MEIUYHOTO TMpAIliBHUKA 3aJUIIAEThCS CKIQJAHUM 1 TMOTpeOy€e 3BaXKEHOTO
X0y .

He w™eHm moka3oBow € nmpobsema BIIMOBM MAalli€eHTa BiA JIIKYBaHHS.
3aKOHO/IaBCTBO BU3HAE MPABO 0COOM Ha BIIMOBY BiJ] MEIMUHOTO BTPYUYaHHS K MPOSB
aBTOHOMIT mauienTta [5]. Pa3oM 13 TUM 151 JTiKapsi Taka BiIMOBAa MOKE CyNEpEeuuTH
npodeciitHoMy 000B’ 13Ky 30€pEKEHHSI )KUTTS 1 3I0POB’ S JTIFOJIUHH.

88



LAW
EDUCATION AND SCIENCE IN THE MODERN WORLD: PROBLEMS AND PROSPECTS

Y 1poMy KOHTEKCTI BUHUKA€ €TUYHA [WJIEMA: YU IMOBHUHEH Jikap 0e3yMOBHO
MOBa)KaTH BOJIIO Malll€HTA, HABITH AKIIO 1€ MOXKe IPU3BECTH A0 HETAaTUBHUX HACIIIKIB
IUIA WOTO 370pOB’s ab0 KUTTS. BupilmeHHs Takux CUTyaliid moTpedye MOoeTHaHHS
MIPABOBHUX HOPM 13 MOpaIbHIUMH MPUHIIUTIAMH, 30KpeMa IIOBaru 10 aBTOHOMIT aIlieHTa
Ta 000B’SI3KY JIIKaps JISITH B Or0 HallKpalux iHTepecax.

[Tonanpmmii po3BUTOK IUGPOBUX TEXHOJOTIH Yy MEAWIMHI (TeleMeIUIINHA,
IITYYHUA 1HTEJIEKT, 00poOKa MEepCOHANBPHUX TAaHUX) CTBOPIOE HOBI BUKIUKU IS
CITIBBIJTHOIIICHHS TIpaBa 1 Mopati, 1o noTpedye ajanTailii MpaBoOBOroO PEryJOBaHHS 3
ypaxyBaHHSIM €THUYHHMX CTaHIAPTIB [8].

HaykoBa HOBHM3HA Ta aBTOPCbKa MNO3UIlis. Y pE3yJbTaTi OCHIIKEHHS
c(hOpMyJTLOBAHO TaKl MOJIOKEHHS, 1110 MICTATh €JIEMEHTH HAyKOBOI HOBU3HHU:

— OOIpPYHTOBaHO, IO CHIBBIIHOUIEHHS HOPM IIpaBa 1 Mopail y MEIUYHii
JISUIBHOCTI Ma€ 1HTErpaTUBHUM XapakTep Ta BHU3HAYA€ThCS cHElU(iKO 00’€KTa
PETYJIOBAaHHS — JKUTTS 1 37J0pOB’S JIIOJUHH;

— JIOBEJICHO, IO MOpPaJbHI HOPMHU BHUKOHYIOTH PETYIATHUBHO-KOMIIEHCATOPHY
(yHKIIIO y BUNAJKaX MPOTAJIMH IPAaBOBOIO PETYJIIOBAHHS;

— 3aMPONOHOBAHO PO3IISAATH NpodeciiiHy AISIbHICTh MEAUYHOTO MPAIIBHUKA K
chepy B3aeMO/i1 MPAaBOBUX, ETUYHUX 1 JJEOHTOJIOTTYHUX HOPM;

— AapryMEHTOBAaHO HEOOXIJHICTh 3aKpIIUIEHHS €THYHUX CTaHJapTiB Ha pIBHI
HOPMATHBHO-TIPABOBUX AaKTIB 3 METOK MIABUIIEHHS €(QEKTUBHOCTI IMPaBOBOIO
pEryJIIOBaHHS.

BucHoBku

1. Hopmu npaBa 1 HopMu Mopaiii y chepl MeIUYHOI AisUIbHOCTI NepedyBaroTh y
TICHOMY B3a€MO3B’SI3KY.

2. IIpaBoBi HOpMH BU3HA4YaIOTh (POpMaTBHI paMKH MISUIBHOCTI, TOJ1 SIK MOpPaJIbHI
— 11 3MiCT.

3.V Bunmaakax KoJji3ii MOpajJibHI HOPMH MOXYTh BHUKOHYBaTH KOMIIEHCATOPHY
GyHKII1O.

4. IToxa30BUMHU MPUKIAAAMU CKJIQJHOCTI CHIBBIHOIICHHS HOPM IIpaBa 1 Mopalll €
MUTAHHS €BTaHa31i, IIKAPChKOI TAEMHUIII Ta BIJIMOBH BiJI JIIKYBaHHS.

5. [lopanpmnii poO3BUTOK MEAMYHOIO MpaBa Mae IPYHTYBATHCS Ha IHTErparii
MPaBOBUX 1 ETUYHUX CTAHIAPTIB.
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U ®POBI3ALISA IUBIJILHOI'O MMPOLIECY B YKPAIHI:
AOKA3YBAHHJ, EJEKTPOHHI TOKA3H TA
INPOLECYAJIBHI T'APAHTII

Kanycruuk Harauis I'ennaaiiBHa

KaHIUJAT IOPUANIHAX HAYK,

acUCTEHT Kadeapu mpasa,

HamionaibHU#M aepOKOCMIYHUN YHIBEPCUTET «XapKIBCHKUH aBlalliiHUM 1IHCTUTYT»

AKTyajapHicTh TeMu. CydyacHUW eTall PO3BUTKY IIPAaBOBOiI CHUCTEMHU Y KpaiHU
XapaKTEpU3y€e€ThCsl aKTUBHUM BIIPOBA/KCHHSIM IU(GPOBUX TEXHOJIOTIH y cdepy
npaBocy . [ludposizaiis MUBIIFHOTO MPOIECY € CKJIAJI0OBOIO HIMPIIUX MPOIECIB
TpaHchopmarlii 1epKaBHOTO YIPABIIHHS Ta MPABOBOI'O PETYJIIOBAHHS, CIIPSIMOBAHUX
Ha 3a0€3MeueHHs JOCTYMHOCTI TMPaBOCYIJs Ta TMIJABUIICHHS e()EKTUBHOCTI
CyaO4YMHCTBA [3].

Boanouac BrnpoBapkeHHS LU(POBUX TEXHOJOTIH Yy LHMBUIBHE CYJIOYMHCTBO
MOPOJDKY€E HOBI TPaBOBI BHUKJIHMKHM, MOB’A3aHI 3 TpaHCPOpPMALIED IHCTUTYTY
JOKa3yBaHHsS. 3OKpema, MOLIMPEHHS EJEKTPOHHUX JIOKa31B, BHKOPHUCTAHHS
1H(pOpMaIITHO-TEIEKOMYHIKAIIMHUX CHUCTEM, a TaKOX €JIEMEHTIB IITYy4YHOTO
IHTEJIeKTY 3MIHIOIOTh TPAIWIINHI MiIXO0IW O BCTAHOBJEHHS (PaKTHUYHHX OOCTaBUH
cupaBu. [IpobGiematuka mMPaBOBOIO CTaTyCy €JIEKTPOHHUX JIOKa31iB aKTUBHO
JOCIIIKY€EThCS Y CyYacCHIM HayIll IMBUILHOTO MPOLIeCyaIbHOTOo mpasa [5; 6].

Oco0nuBoi akTyanabHOCTI HaOyBae TmpoOjemMa 3a0e3MEeUeHHs] MPOIECyaTbHUX
rapanTii B ymMoBax HHQpoOBi3allii, a/pke BUKOPUCTAHHS HOBITHIX TEXHOJIOTIN HE
MMOBUHHO MPU3BOJIUTH JI0 OOMEKEHHS ITPaB YUYACHUKIB ITUBUILHOTO MIPOILIECY.

Cran HaykoBOi po3po0ku. [IpobiieMu qoka3yBaHHS y HUBLILHOMY ITpolieci Oyniu
MpeaMeToM JOoCHiDKeHHs Takux yuyeHux, sk B. B. Komapos, C. f. ®ypca,
P. O. Kyiibina, O. B. [I3epa Ta 1. [2]. 3HauHy yBary NUTaHHAM €JIEKTPOHHOTO
MpaBoOCY s MPUALICHO y MpalsX Cy4acHUX JTOCIITHUKIB, 30KpeMa 100 MPaBOBOTO
CTaTyCy €JICKTPOHHUX JI0Ka3iB Ta Iu(poBUX MpolecyanbHux dopm [3; 5].

[IpakTka 3acTOCyBaHHSA €JIEKTPOHHUX JOKa3iB CBIAYUTH TIPO HASBHICTH
TPY/IHOIIIB, OB’ A3aHUX 13 BU3HAYEHHSIM iX IOyCTUMOCTI Ta JOCTOBIpHOCTI [6]. Came
TOMY KOMIUIEKCHE JOCTIPKCHHS J0Ka3yBaHHS B yMOBax HHUQPOBi3allii UBUIHLHOTO
MpOLECY 3aJMIIAETbCA HEJOCTaTHBO PO3POOJICHHM, IO 3YMOBIIIOE AKTYalbHICTh
JTAHOTO JTOCIIKECHHSI.

Merta nocaigxennsi. Metoro poOOTH € BU3HAUEHHS 0COOJIMBOCTEN JOKa3yBaHHS Y
IIMBUIBHOMY TIpOIleci B yMOBax Iudposizarii Ta (opMyTIOBaHHS MPOIO3HIIN 1100
BJIOCKOHAJICHHSI LIUBUIHOTO MPOIIECYaTbHOIO 3aKOHO/IaBCTBAa Y KpaiHU.

OcHoBumii Mmarepiajg. [uBinbHUII mnpouec 0Oa3yeTbcsi Ha  MNPUHIIMIIAX
3MarajibHOCTi, JUCIIO3UTHUBHOCTI Ta 0E€3MOCEPEeIHOCTI AOCIIKEHHsS J0Ka3iB, SKi
3a3Hal0Th TpaHchopmallii mij BIUIMBOM g posizauii [1; 2].

Bianosimno g0 cr. 100 IluBinpHOrO mpoliecyaabHOr0 KOAEKCY YKpaiHu,
€JIEKTPOHHI JIOKa3W € CaMOCTIMHMM BHJIOM JI0Ka3iB 1 BKJIIOYAIOTh 1H(OpMaIiio B
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€JIEKTPOHHIM (HOpMI, 1110 MOKE MICTUTH JIaH1 PO 0OCTAaBUHM, K1 MAIOTh 3HAYCHHS IS
crpasu [4].

Pa3oM 13 TUM mpakTHKa 3aCTOCYBaHHS EJIEKTPOHHHX JOKa3iB CBIIYUTH IPO
HAsIBHICTh HM3KHM MpoOJieM. 30Kpema, CKJIaJHUM € BCTAHOBJIICHHS aBTEHTHYHOCTI

[5].

Oco01MBO AUCKYCIMHUM € MUTAHHA JOMyCTUMOCTI JI0Ka31B, OTPUMAHUX 13 MEPExKi
[aTepHeT, comianbHUX Mepek ab0 eNEeKTPOHHUX KOMYHIKalii. Y Takux BHUMaaKax
BUHHMKA€ HEOOXIAHICTb BHUPOOJICHHS YITKUX KPUTEPIiB OI[IHKK JOCTOBIPHOCTI
1H(opmMmariii [6].

OxpiM 11bOT0, UG POBI3aLlis 3yMOBIIOE 3MIHY POl Cyy Y IPOLEC] 10Ka3yBaHHS.
BukopucranHs aBTOMaTH30BaHUX CHCTeM OOpoOKHM 1H(opMalii Ta eJIeMEeHTIB
IITYYHOTO 1HTEJIEKTY CTBOPIOE MEPEAYMOBHU JJII YaCTKOBOI aBTOMATH3AIlll MPOIECY
OITIHKH JIOKa31B, 1[0 BUKJIMKA€E AUCKYCIT OO0 JIOMyCTUMOCTI TaKOTO Miaxoay [7].

Ha namry nymky, 3acTocyBaHHs HM(POBUX TEXHOJIOTIH y HMBUIBHOMY MPOIIEC] MA€
3MIMCHIOBATHCS 3 YpaxXyBaHHSIM TPUHIIMITY BEPXOBEHCTBA TMpaBa, KU Tepemdadac
3a0e3MeyYeHHs! CIPaBeAJIMBOTO CYJOBOTO PO3MIISITYy Ta JAOTPUMAHHS MPOIECyaTbHUX
IIpaB CTOPIH.

VY 11bOMY KOHTEKCTI 0COOJIMBOI yBaru notpedye 3a0€3Me4eHHs TAKUX rapaHTIil:

- IpaBa Ha JOCTYT JI0 MPaBOCYIS;

- PIBHOCTI CTOPIH Y MPOIIECI;

- MpaBa Ha e(heKTUBHUMN CYJIOBUM 3aXUCT;

- IPUHIIUITY 6€3M0CEPETHOCTI TOCTIIKEHHS I0Ka31B.

3 ypaxyBaHHSIM BHKJQJCHOTO, JOIUIBHUM € BJIOCKOHAJICHHS IPABOBOIO
perymtoBaHHs y cepl JOKa3yBaHHS MIJITXOM:

- leTaizailii MpaBoBOTO PEXKUMY €IEKTPOHHHX JJOKA31B;

- BCTAHOBJICHHSI BUMOT JI0 iX aBTeHTHU(DIKaIIii;

- BpETYJIIOBaHHS BUKOPUCTAHHS IU(PPOBUX TEXHOJIOTIN y CYJIOBOMY IPOIIECi;

- BU3HAUYEHHS MEX 3aCTOCYBaHHS IITYYHOTO 1HTEIICKTY.

HaykoBa HOBH3HA Ta aBTOpPCbKa MNO3UIliA. Y pe3ynbTari MPOBEICHOTO
JTOCHIDKEHHST C(POPMYJIbOBAHO TaKi TEOPETHYHI MOJIOKEHHS, 10 MalOTh €JIEMEHTH
HAyKOBO1 HOBU3HH.

[To-nepmie, oOrpyHTOBaHO, 110 HUGPOBI3AIlid IUBUILHOTO MPOIECY 3yMOBIIOE
TpaHchopMaIlito KIaCUYHOT MOJIETi JOKa3yBaHHS BiJl MEPEBAXKHO JOKYMEHTAJIBHOI 70
iHdopMaIiiHO-IM(POBOi, MO0 Mepeadadae 3MiHy MIAXOAIB O OIIHKH JI0OKa3iB 3
aKIICHTOM Ha iX TEXHIYHI XapaKTePUCTUKH (aBTEHTUYHICTh, IIUTICHICTb,
11eHTH(PIKOBAHICTB).

[To-npyre, n0BeNEHO, 10 €IEKTPOHHI JT0Ka31 MAIOTh MOABIHHY MPAaBOBY MPHUPOAY:
3 OMHOTO OOKy, BOHHM € TpOIeCyalbHUM 3acO00M JOKa3yBaHHS, a 3 IHIIOTO —
iH(hopMaIIiHUM 00’ €KTOM, (PYHKIIIOHYBAHHS SIKOTO 3aJIEKUTh Bl TEXHIYHUX 3aCO01B
Ta g posoro cepenopuila. Lle 3yMoBiIt0e HEOOX1AHICTh BCTAHOBIIEHHS CIEI[1aTLHOTO
MIPaBOBOTO PEKUMY X BUKOPUCTAHHS.
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[To-Tpere, 3amponoOHOBAHO PO3TISAATH JTOMYCTUMICTh €JIEKTPOHHUX JOKa31B HE
KpUTEPIiB, 30KpeMa Croco0y OTpUMaHHsI, 30€peKeHHs Ta BIATBOPEHHS 1HPOpMAIIii.

[To-ueTBepTe, OOTPYHTOBAHO, 1110 BUKOPUCTAHHS €JIEMEHTIB IITYYHOTO 1IHTEICKTY
y LMBUIBHOMY TpoIlieci Mae OyTh oOMeXeHe JAOMOMIKHUMHU (PYHKIIISIMH 1 HE MOXE
3aMIHIOBATH JUCKPEIiiiHI MTOBHOBAXECHHSI CyAy IPU OIHIII IOKAa3iB.

BucHoBku.

1. Iludposizaiis HHUBUILHOIO MPOIECY 3YMOBIIOE SKICHY TpaHchopMalliio
IHCTUTYTY JIOKa3yBaHHs Ta 3MIHY I1JIXO/IIB JI0 OI[IHKHU JOKa3iB.

2. ENeKTpoHH1 JI0Ka3u XapaKTepU3yIThCs CHelU(pIYHOI0 MPABOBOIO MPUPOJIOIO,
0 TIOEJHYE MPOIECYalIbHI Ta TEXHIYHI €JIEMEHTH, 1 MOTPEOYIOTh CHEIaJbHOIO
IIPaBOBOTO PETYJIIOBaHHS.

3. BcraHOBJIEHHS aBTEHTHMYHOCTI Ta JIOCTOBIPHOCTI €JIEKTPOHHOI 1H(dopMalii €
KJIFOYOBOIO MPOOJIEMOIO CyYaCHOTO LIUBUIBHOTO MPOIIECY.

4. BuxopuctaHHs IU(GPOBUX TEXHOJOIIHA Ta IMITYy4YHOIO IHTEJIEKTY MOBHUHHO
3MI1CHIOBATHUCA 13 30€pEKEHHSIM MPOBIJIHOT POJIl CYy SIK Cy0’€KTa OLIHKH JIOKa31B.

5. Ilomanpmuii pO3BUTOK LIMBUIBHOTO MPOLIECYaJbHOTO 3aKOHOAABCTBA Ma€e OyTH
CupsMOBaHMK Ha  (GOpMyBaHHS KOMIUIEKCHOTO  MEXaHi3My  pEryJIrOBaHHS
€JIEKTPOHHOTO JOKAa3yBaHHS 3 YpaxyBaHHIM MIXKHApPOTHOTO JTOCBIAY.

6. llepcneKTMBHMM HalpsIMOM € pO3pOo0Ka €IWHUX CTAHJIAPTIB OLIHKHU
€JICKTPOHHUX JOKa3iB, 10 3a0€3MeUuTh €IHICTh CYyA0BOI NPAKTHKU Ta MIABUILUTH
€(EeKTUBHICTb CyJI0BOTO 3aXHUCTY.
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MEXAHI3M YIOCKOHAJIEHHSI YIIPABJIHHS
KOHKYPEHTOCHPOMOKHICTIO NIANPUEMCTBA B
YMOBAX HECTABLJILHOI'O PUHKOBOT'O
CEPEJOBHIIA

Jlazap Snina,

CryaenTka kadeapy ynpaBiiHHS TiANMPUEMHULIBKOIO Ta TYPUCTUYHOIO JTISIbHICTIO
[3MainbCchKOTO EPKABHOTO T'YMAaHITAPHOTO YHIBEPCUTETY,

M.I3Mmain, Ykpaina

AHoOTanig. Y cTarti OOIpyHTOBAaHO MEXaHi3M YAOCKOHAJIEHHS YIpPaBIIiHHA
KOHKYPEHTOCHPOMO>KHICTIO MIANPUEMCTBA B YMOBaX JMHAMIYHOIO Ta HECTAO1IBHOIO
puHKOBOTO cepenoBuma 2026 poky. ABTOpPOM MEPEOCMUCICHO CYTHICTh
KOHKYPEHTOCIPOMOKHOCTI KpI13b MPU3MY aJalNTUBHOCTI Ta JKUTTECTIMKOCTI Oi3HEC-
cucteM. BusiBneHo «By3bKi MICLsD) TPAAULIHHUX 1€papXIYHUX MOJIENIEH yIIpaBIiHHS Ta
JOBEICHO HEOOXIJHICTh MEPEXOAY A0 MPOAKTUBHOIO MeHeKMeHTYy. ChopmMoBaHO
LUTICHUMA MEXaHi3M, 1o Oa3yeTbcd Ha iHTerpauii Agile-miaxoaiB, NpeaIuKTHBHOI
aHAMITUKHU Ta IUGpoBuX TpaHchopmailiii. OcoOIuBy yBary mpuauUIeHO POl ITYYHOTO
iHTenekty Ta Big Data y mporao3yBaHHI pUHKOBHUX TPEHAIB. 3alpOIIOHOBAHO CUCTEMY
KPI nns omiHkM e(QEeKTHMBHOCTI BIPOBA/PKEHMX 3MIH Ta HaJaHO IIPaKTHYHI
peKoMeHalli Juisi TONMEHEIKMEHTY 100 3MILHEHHS PUHKOBHX MO3MLINA yepes3
IHHOBAIlIHY aKTUBHICTH 1 IUBEPCU]PIKALIIIO PU3UKIB.

KiouoBi cioBa: KOHKYPEHTOCIPOMOKHICTh, YIPaBIIHHSA MIIIPUEMCTBOM,

HeCcTaOUIbHE  CEepelIOBWINE,  aJanTUBHICTh,  Agile-MeHeKMEHT,  1udpoBa
TpaHcdopmallis, IPeIUKTUBHA aHATITHKA, PUHKOBA CTIHKICTb.
1. Beryn

Bynp-siki cyyacHi KOMIaHIi CTUKAIOTHCA 3 YUCICHHUMHU BUKIIMKAMU, SIKI MOXYTb
MIIIPBATH IXHI PUHKOBI MO3UIii, MPUOYTKOBICTh Ta CTPATETIYHY KUTTE3AATHICTD. Lle
poOUTh pO3pOOKY Ta BIOPOBAIKEHHS €(PEKTUBHOTO MEXaHI3My YIpaBIiHHS
KOHKYPEHTOCHPOMOKHICTIO MiANMPUEMCTBA HAA3BUYANHO BaXJIMBUM 3aBIAHHSAM. Y
JUHAMIYHOMY PHHKOBOMY cepenoBuini 2026 poKy MaTv THYYKHH Ta MPOAKTUBHUN
MIIX11 0 yIpaBlliHHS KOHKYPEHTHUMH TIepeBaraMu € OUTbIIl KPUTHYHUM, HIXK Oy/ib-
KOJIU paHiIIe.

Big cTpiMKMX TEXHOJIOTIYHHUX 3MiH JI0 TEOIOJITHYHOI HEeCTaOlIbHOCTI,
TpaHchopmarlii CHOKMUBUMX TIEpeBar Ta MOCWICHHS NH(PPOBOi KOHKYpEHIli —
YMHHUKYA BIUTUBY Ha O13HEC CTAlOTh JeNali CKJIQJHINIMMH Ta HemepeadadyBaHUMH.
Mera BIOCKOHAJIGHOTO MEXaHI3My VIOpaBIiHHI — MOpuUiMaTd OOIPyHTOBaHI
CTpATeriyHi pIIIEHHS, 110 J03BOJISIOTH MIANPUEMCTBY MpPaLIOBaTH €(PEKTUBHIIIE,
BUIIEPEHKAIOYM PUHKOBI 3arpO3H.

Ane mo6 OyTu Ai€BOIO, 1HINIATHBA 3 MIABUIIEHHS KOHKYPEHTOCHPOMOXKHOCTI
noTpedye PETENbHOIO MIaHyBaHHS, IHTErpallili IHHOBALIMHUX IHCTPYMEHTIB (TaKUX SIK
Al Ta npeguKTUBHA aHANIITHKA) Ta y4acTl BCbOrO MepcoHaiy. IcHye O0araTto mpu4uH,
YOMY MOJIEpHI3allisl yHpaBiIiHHA KOHKYPEHTOCIPOMOXKHICTIO € MPIOPUTETHOIO.
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3o0kpema, 11 J103BOJISIE OpraHi3allisiM OyTH MPOAKTUBHUMHU Y BUSBJICHHI HOBHMX HIIII,
MOHITOPHHTY PUHKOBUX TPEHJIIB Ta MIBHUJIKIM aganTarlii 10 yMOB HECTa01IbHOCTI.

2. O0'exT i mpeaMeT J0CJIiIKeHH S

OOG'ekT  AOCHKEHHS:  TPOIEC  YNpaBIiHHA  KOHKYPEHTOCIPOMOXKHICTIO
HiANPUEMCTB Yy JUHAMIYHUX YMOBAaX Cy4acHOTO PUHKY.

[Ipenmer nocmiKeHHs: YKyIHICTh TCOPETHYHUX 3acajl, METO/I1B, IHCTPYMEHTIB Ta
OpraHi3aliiiHO-eKOHOMIUYHUX  Ba)XemiB, 10 (HOpMyIOTh IUIICHUH  MEXaHI3M
YIOCKOHAJICHHSI YIPaBJIiHHSA KOHKYPEHTOCIIPOMOKHICTIO MIAMPUEMCTBA B yMOBax
HECTaOUIBLHOTO PUHKOBOTO CEPEIOBHUIIIA.

3. MeTa aociiaKeHHsa

Merta nOCHIDKEHHS IOJSTaE y TEOPETUYHOMY OOIpYHTYBaHHI Ta PO3poOIl
KOMIUJIEKCHOTO MEXaHI3My BJOCKOHAJIEHHS YIPaBJIiHHS KOHKYPEHTOCIPOMOXKHICTIO
MIIIPUEMCTBA, KU 0a3yeThCsl HAa MPUHIIMIIAX aJIallTUBHOCTI, MPOAKTUBHOCTI Ta
BUKOPUCTaHHI Cy4YaCHUX NMU(PPOBUX IHCTPYMEHTIB B YMOBAaX BUCOKOI HECTAOIJILHOCTI
puHKOBOTO cepenosuma 2026 poky.

4. AnaJis Jjireparypu

Teopernunuii (pyHAAMEHT yNPaBIIHHSI KOHKYPEHTOCIIPOMOKHICTIO 3aKJIaICHUN Y
kiacnyHux npausgx M. Ioprepa, 1. Aucodda ta @. Kotnepa, siki Bu3HaUMiIM 0a30Bi
cTpaTerii PUHKOBOI TMOBEMIHKUA. Y KOHTEKCTI CYYaCHMX BHUKJIMKIB KOHIICHIIS
«IMHaMIYHUX crpoMoxkHocTel» [l. Tica crama 0OCHOBOIO ISl pO3yMIHHSI BUKUBAHHSA
0i3Hecy B MIHJIMBOMY cepefoBulli. [lutanHs 3MIHM TapaurMU KOHKYPEHIIT ITiJT
BILJIUBOM TEXHOJIOTIYHOTO Iporpecy Ta UeTBepToi MpOMHUCIOBOI PEBOIIOLIT IPYHTOBHO
nocnimxeHo y npamsx K. [lIBa6a.

[Tonpu 3HaYHMI MacKUB HaIpaIlOBaHb MO0 PU3UK-OPIEHTOBAHOTO MEHEKMEHTY
Ta aHTUKPU30BOI'O PETYJIOBaHHS, 3aIMIIAIOTHCS HEJAOCTATHHO BUBUEHUMH ACIEKTH
MPaKTUYHOI 1HTErpamii IHTEeNEeKTyaJlbHUX CHUCTEM TMpPOTHO3yBaHHS Ta Agile-
IHCTPYMEHTApIl0 B €IWHUA MEXaHI3M YINpaBliHHA. BUIBLIICTh ICHYIOUHMX Mpallb
(hOKYCYIOThCS Ha OKpeMUX (PYHKIIOHAJIbHUX €JI€MEHTaxX (MapKETHHT, JIOTICTUKA), TO/1
AK CHCTeMHMHM MIiAXiJ A0 BJOCKOHAJEHHS YIPaBIIHCHKOIO MEXaHI3My B yMOBax
eKcTpeMaibHO1 HecTabuTbHOCTI 2026 poky mOTpedye NOoAaNbIIoi JAeTami3allii.
HeoOxiaHiCTh CHHTE3y TEXHOJIOTIYHUX IHHOBAIIA Ta THYYKUX CTPYKTYp BU3HAYae€
BEKTOp AAHOTO JTOCIHIIKEHHS.

5. Metoau nocaigKeHHs

MeTo10710T1YHY OCHOBY CKJIaJIa€ KOMILUIEKC 3arajlbHOHAyKOBHX Ta CIIeLiajJIbHUX
METO/IIB, 1110 JO3BOJIUIN KOMIUJIEKCHO JOCTIANTH MPoOIeMy.

6. PesyibTaTn 10CaiIKEeHHS

Teopernunuit GyHAaMEHT AOCTIIHKEHHS 0a3y€ThCsl HA IEPEOCMHUCIICHH] KaTeropii
«KOHKYPEHTOCIIPOMOXHICTh ~ MIAMPUEMCTBAa», ska B ymoBax 2026 poky
TpaHchopMyBasiacs 31 CTaTUYHOTO IIOKa3HUKA PUHKOBOI YaCTKU y JUHAMIYHY
3MaTHICTh JI0  BUIEpeMXadbHOI amanTtaiii. Kpise mnOpusMy  aJanTUBHOCTI
KOHKYPEHTOCHPOMOXKHICTh CJiJI TPAaKTyBaTU SIK IHTETPAJIbHY XapaKTePUCTUKY
JKUTTECTIMKOCTI OI3HEC-CUCTEMH, III0 BH3HAYAETHCS IIBUAKICTIO Ta SKICTIO 11
pearyBaHHs Ha JAECTPYKTHUBHI BIUIMBU CEpPEAOBHINA MPHU 30€pekKEHH] CTPATETr1YHOTO
BEKTOPA PO3BUTKY. Y TaKOMY KOHTEKCTI KOHKYPEHTHA mepeBara GOpMy€eThCs HE JTUIIIE
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32 paxyHOK BOJIOJIHHS YHIKaJbHUMU aKTHBaMH, a MEPEAyCiM 3aBISKH THYUYKOCTI
Oi3Hec-Mofiesied Ta 3IaTHOCTI MEHEIKMEHTY 10 MHUTTEBOI NepeKoHiryparii
pecypcHOTO TIoTeHmiany [6].

EdextuBHicTh  (QYHKIIOHYBaHHS  pPO3pPOOJICHOTO  MEXaHI3My  YIPaBIIiHHSA
0e3mocepeIHbO 3aJNEKUTh BiA TAMOWHU aHamizy (akTopiB HECTaOUIBHOCTI, SKI Y
MOTOYHOMY TIepiofi HaO0yJdu CHUCTEMHOTO Ta B3a€EMO3AJEKHOTO XapakTepy.
Knacudikamiss 1ux YMHHHUKIB BKJIIOYA€E YOTHPU KIIOYOBI JOMIHAHTU: €KOHOMIYHY
(BHcoka 1H(IISIIS, BOJATUIIBHICTS BAIFOTHUX KYPCIB, PO3PUBHU IJ100AIBHUX JIAHITIOTIB
BapTOCT1), MOJITUYHY (3MiHA PETYJSATOPHUX PEKHUMIB, MMOCUIICHHS MPOTEKIIIOHI3MY,
CaHKIIIiHI OOMEXEHHsI), TEeXHOJIOTIYHY (E€KCIOHEHIIAJIbHUN PO3BUTOK IITYYHOTO
IHTEJIeKTy, KiOep3arpo3u, CKOPOYCHHS YKUTTEBOIO IMKIY 1HHOBAIli) Ta OE3MEeKOBY
(reomomiTHYHI  KOH(MJIIKTH, €HEPreTMYHMM IIaHTaX Ta 3arpo3u  (pi3uuHii
iHdpacTpykTypil). TeopeTnuHe YCBIAOMIIEHHS CHHEpTii mux ¢GakTopiB J03BOJISAE
3MICTUTHU aKUEHT B YIPABJIIHHI 3 IPOCTOTO MPOTUCTOSHHSA KOHKYPEHTaM Ha 00y I0BY
IMyHHOI CHUCTEMHU MiANPUEMCTBA, JI€ 3AATHICTh 10 TpaHcPopMallii CTa€ TOJOBHUM
KpUTEPIEM YCIIXY Ha pUHKY [4].

JllarHOCTHKa Cy4YaCHUX CHCTEM YIPaBIIHHSA KOHKYPEHTOCIPOMOXKHICTIO CBITYUTh
npo TIMOOKY KpU3y TPAAMUI[IHHOIO CTPATET1YHOrO IIJIAHYBAHHS, K€ BUSBHJIOCS
HECIIPOMOKHUM (PYHKIIOHYBaTH B yMOBax «ijeasbHOro mropmy» 2026 poky [1].
OCHOBHUM «BY3bKHM MICIIEM» ICHYIOUHUX ITIJIXO/IIB 10 MEHEIPKMEHTY € iXHS HaJMIpHA
IHEPIINHICTh Ta JKOPCTKICTh 1€papXIYHUX CTPYKTYp, IO CIPUYHHIE KPUTHYHE
3aIi3HEeHHS YMPaBIIHCHKOI peakilii Ha puHKOBI TpaHchopmarlii. bararo mianpueMcTs
J0C1 BUKOPHUCTOBYIOTH JIiHIMHI MOJIENl MPOTHO3YBAaHHS, $KI HE BPaxOBYIOTb
HEJIHIWHUN XapaKTep Cy4YaCHUX KPH3, 10 MPU3BOJIUTH 0 CTPATETIYHOTO 3aCITITUICHHS
CUTYyaIlil, KOJM MEHEPKMEHT ITHOpYE CIabKl CHUTHAJIM 3MIH JJO MOMEHTY iXHBOTO
MIePETBOPEHHS Ha HEBIJIBOPOTHY 3arpo3y. Kpim Toro, coctepiraerhest PyHKIIIOHATbHA
PO3pI3HEHICTh MIAPO3ALTIB, A€ MAPKETUHTOBA, (DiHAHCOBA Ta OlepalliiiHa cTpaTerii He
CUHXPOHI30BaH1 B €IMHUI KOHTYP aJallTUBHOCTI, 1110 PO3MOPOIITY€E 0OMEKEHI PECypCH
Ta HIBEJIIOE CHHEPTEeTUYHUN €(PEKT BiJl IHHOBALIIH.

AHani3 BIUIMBY 30BHIIIHIX HIOKIB HA TIOKA3HUKU PUHKOBOI CTIMKOCTI IEMOHCTPYE
MpsAMY KOPEJSLII0 MK IIBUAKICTIO afanTalii Ta 30epeXeHHIM KariTali3allii 013Hecy.
CyyacHl mOKM - Bia KiOepaTak Ha KpPUTHYHY IHPPACTPYKTYypy IO PI3KHUX 3MIH Y
TPAHCKOPJIOHHOMY PEryJIFOBaHHI JiI0Th MYJbTUILUTIKATUBHO, MUTTEBO MOTIPIIYIOUU
MOKa3HUKHU JIIKBIJTHOCTI Ta peHTa0eNbHOCTI. PUHKOBA CTIAKICTD MIANPUEMCTB Y TaKUX
YMOBaxX BHUIPOOOBYETHCS HA PO3PUB: KOMIIaHIi 3 HU3BKUM piBHEM IudpoBizallii Ta
CTaOKUM PU3HUK-MEHEKMEHTOM JIEMOHCTPYIOTh CTPIMKE MaIiHHS YaCTKU PUHKY BXKE
y meprr Micsii  HectaOimbHOCTI [2]. BomHowyac mIOKOBI BIUIMBH  OTOJIOIOTH
Hee(DEKTUBHICTh BUTPATHUX MOJIENCH, 3MYIIyI0un O13HEC TEPEXOJAUTH JI0 CTpATeTin
«OIIAJIMBOTO IHTENEKTY». TaKiuM YMHOM, JIIaTHOCTHKA MIATBEPIKYE, IO TOJIOBHOIO
MEPETOHOI0 JJIs1 KOHKYPEHTOCIIPOMOKHOCTI € HE CaMi 30BHIIITHI KPU3H, & BHYTPIIIHS
HETOTOBHICTh CUCTEM YIIPABIIHHS 10 POOOTH Y BUCOKOYACTOTHOMY PEXKUMI 3MiH.

JloriuHMM MPOJOBKEHHSM IMPOBECHOI AIarHOCTUKU € TEePEeXiJ BiJ BUSBJICHHS
«BY3bKHX MICLb» J0 O€3M0CepPeHbOr0 KOHCTPYIOBAHHS LUIICHOIO MEXaHI3My
BJIOCKOHAJIEHHS YMpaBJiHHA. B OCHOBI Takoro MexaHi3My JIEKUTh CHHEpPreTHYHA
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B3aEMOJISI  YOTUPHOX (yHIAAMEHTAJIBHMX KOMIIOHEHTIB: CTpPATETIYHUX  IIUICH
(OpieHTOBaHMX Ha KHUBYYICTh Ta JIJAEPCTBO), cnenu(PiuHux (yHKIIHA (MOHITOPHHT
3MiH, IIBUAKAa peKOH(Irypaiiss akTWUBIB), aJanTHBHUX METOMIB (CIICHapHE
MOJICITIOBAHHS, CTPEC-TECTYBaHHS) Ta TEXHOJOTIYHUX I1HCTpyMeHTiB. CTpyKTypa
MexaHi3My NoOy/IoBaHa $K IUKIIYHA CHCTEMa 3BOPOTHOTO 3B’S3KYy, /€ KOKHA
YIOPaBIiHCHKA Jis KOPUTYETHCS B PEKUMI peajbHOro Yacy 3ajekHO Bia (rmykTyarii
punky. lle m03Bonsie TEPETBOPUTH YIPABIIHHSA KOHKYPEHTOCIPOMOXKHICTIO 3
JIHIMHOTO TPOIIECY Ha 1TepalliiHy MOJIEIb, 110 OCTIHHO CAMOHABYAETHCS.

KitouoBuM kaTanizatopoM e€(HeKTUBHOCTI I[bOTO MEXAHI3MY CTa€ BIPOBAKEHHS
rHydkux (Agile) miaxoaiB y cTpaTeriyHuil KOHTYp mianpueMcTBa [8]. B ymoBax 2026
POKY OIEpPAaTUBHICTb NPUUHATTS pINICHb TEPETBOPIOETbCSI HA  CaMOCTIHHY
KOHKYPEHTHY IIiepeBary: 3AaTHICTb KOMIIaHII MPOWTH NUIIX BiJX 1AeHTUIKAILIT
PUHKOBOTO CHTHaJIy J0 peaii3aiii BIAMOBIAHOT Mii MIBUAIIE 3a KOHKYPEHTIB
3a0e3reuye 3aXOIUICHHS HOBHUX HIII Ta MIHIMI3aIil0 BTpaT BiJi 30BHIIIHIX IIOKiB.
Agile-Tpancdopmaliisi MEHEKMEHTY Tiepe1davae IeLeHTpaIi3aliio BIAMOBIIaJbHOCTI
Ta CTBOPEHHA KpOC-QYHKI[IOHAIbHMX KOMaHJ, II0 pagUKaJbHO CKOPOYYE
OIOpPOKpATUYHI 3aTPUMKH Ta MiABUILYE aJaNTUBHY MOTY>KHICTh O13HECY.

@yHIaMEHTOM JUIsl peajli3allii Takoi ONepaTHBHOI MOJENl BHCTynae Ludposa
TpaHcdopmarlisi, sSKa HaJa€ MEXaHI3My YIPaBIiHHA HEOOXIAHY 1H(GOpMaLIiHY
ribuny. Bukopucranus texHosorid Big Data Ta alroputMmiB IITYYHOTO 1HTEIEKTY
J03BOJISIE TEPEUTH BIJ PETPOCIEKTUBHOIO aHali3y MHUHYJIMX MEpioJiB 10
NPEIUKTUBHOIO MPOTHO3YBaHHS MalOyTHIX puHKOBHX TpeHaiB [3, 9]. Hll-moneni
3/1aTHI OOPOOJIATH BEIUYE3HI MACHBU HECTPYKTYPOBAaHUX JaHUX - BiJl KOJMBAaHb
CUPOBHHHHMX 1HJEKCIB O MIKPO3MiH Yy TOBEMIHII CIIOXKHBAaYiB y COIIMEPEkKax -
HAJAI0YM KEePIBHUIITBY OOTPYHTOBaHI CIieHapii PO3BUTKY moxaii. Takum yuHOM,
udpoBizallis cTa€ HE MPOCTO TEXHIYHUM OHOBJICHHSIM, a 1HTEJIIEKTYaJbHUM SIIPOM
MeXaHi3My, Mo 3abe3rmedye BHCOKY TOUYHICTh CTPATETIYHOTO MaHEBPYBAHHSA Y
TypOyJIEeHTHOMY cepeioBui [2].

B 0CHOBI NPONIOHOBAHOTO MEXAHI3MY JIEXKUTh NEPEX1JT BiJI JIHIMHOTO MJIaHyBaHHS
70 1TepaliiiHoi MOJEeNl «aHali3 — MBUAKA Ais — HaB4aHHI». B ymoBax 2026 poky
€(EeKTUBHICTh YNPABIIHHA KOHKYPEHTOCIPOMOKHICTIO BU3HAYAETHCS HE O0OCITOM
HaKOMMYEHUX PECYpPCiB, a MIHIMI3AII€I0 YACOBOIO Jary MiK BUHUKHEHHSIM PUHKOBOT
aHoMaJii Ta BIPOBAKEHHIM KOpETyo4oro 3axoay. KoHrenryanbHa MoIeinb TaKOTO
[UKITy BKJIIOUA€E TPU KPUTHUHI (Da3u: CEHCOPHY, KOTHITUBHY Ta OTIEpPaIliiHYy.

Cencopna (aza 6a3yeTbcs Ha pO3ropTaHHI Mepexi iHTenekTyanbHux arentis (LLI-
IHCTPYMEHTIB), IO 3IHCHIOIOTH OE3MEepEepBHUNA CKPUHIHT HE JIAIIE MPSIMOTO
KOHKYPEHTHOTO OTOYEHHS, a 1 CyMDKHHX raiy3ei, 6 MOXKyTh BUHUKATH MiIPUBHI
iHHOBaIlli. Ha BigMiHy BijJ] KJIACHYHOTO MApKETHMHTOBOTO MOHITOPHHTY, € eTar
OpPIEHTOBAaHWW Ha BUSIBJICHHS «CJIA0OKHX CUTHAIIBY», SIKI MEPEAyrTh (HOPMYBaHHIO
HOBHUX PUHKOBHUX TPEH/IiB.

KornituBHa ¢aza nependayae BUKOPUCTAHHSA CIIEHAPHOIO MOJETIOBaHHS Ha
OCHOBI OTPUMaHUX JaHUX. 3aMiCTh (POPMYBaHHS OJJHOTO «0a30BOro» IJIaHy, CUCTEMA
reHepye MHOXXMHY aJalnTUBHUX cleHapiiB. Lle mo03Bosise MEHETKMEHTY MaTu
3a37aJerib MiIr0TOBJIEH1 AITOPUTMHU JI1{ JIJIs1 PI3HUX PIBHIB PUHKOBOI BOJIATUIILHOCTI,
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M0 paJuKaIbHO 3HIKYE TICUXOJIOTIYHMHA THUCK Ha TMepcoHal Ta 3amnodirae
YOPaBIiHCHKOMY Mapaiiyy B MOMEHTH TOCTPUX KPH3.

Onmnepariiina (asza peanizyeTbcs Uepe3 MEXaHi3M «M’SIKUX CTPYKTYp», 1€ pecypcu
mignpueMcTBa (piHAHCOBI, JIIOJICHKI, TEXHOJIOTIYHI) HE 3aKpIMICHI »XOPCTKO 3a
(GYHKIIIOHATBFHUMU JIeNapTaMEHTaMH, & MOXYTh OyTH MHUTTEBO MEPEPO3MOAITICHI i
KOHKpeTHHI cTpareriunuid maHeBp [8]. Taxuit migxim Tpancdopmye BHUTpaTHY
YaCTUHY MIANPUEMCTBA, POOJAYN ii OLIBII €TAaCTHYHOI HIOJ0 OOCSTIB Ta yMOB
TSITbHOCTI. TakuM YMHOM, 1TepalliiHui UK 3a0e31euye Oe3repepBHyY pereHepaltio
KOHKYPEHTHHUX TIEpeBar, Jie KOXKEeH 3aBEPIICHU eTan cTae 1HPOopMaliitHO 6a3010 IS
HACTYIHOI'O KPOKY BJIOCKOHAJICHHSI.

Peanizariisi  po3po0eHOTO MeEXaHi3My BJIOCKOHAJICHHS YIIPaBIiHHS BHUMarae
YiITKOTO BHM3HAYEHHsI CTpaTeriyHUX BEKTOPIB, SKI TPaHCHOPMYIOThH BHYTPIIIHIN
MOTEHITaN MIANPUEMCTBA y CTIMKI pUHKOBI nepeBaru. [lepiodeproBum apaiiBepoM
3poctaHHs B yMoBax 2026 poky crae Oe3nepepBHa 1HHOBallliHA aKTHUBHICTh, LIO
OXOIUTIOE HE JIMIIE MPOAYKTOBUU MOPTQesb, a W yNPaBIIHCbKI Ta MapKETHHIOBI
TexHoJIOT1i [ 7]. IHHOBaLIi nepecTatoTh OyTH Pa30BUMHU MPOEKTAMHU 1 IEPETBOPIOIOTHCS
Ha CUCTeMHUH MpolieCc TeHEPYBaHH JJOJAAHO1 BapTOCTI, € MIBUAKICTh KOMEpIiaaizalii
HOBHUX 1/Iei BU3HAUa€ TEMITH €KCITaHCI1 MIIMPUEMCTBA HA HOBI CETMEHTH PUHKY.

BonHouac 3a0e3nedeHHs] KOHKYPEHTOCIPOMOXKHOCTI HEMOXJIMBE 0€3 >KOPCTKOi
onTHMi3alli BHUTpPAT, sfKa B yMOBaxX HECTAOLIBHOCTI 0a3yeTbcsi Ha MNPUHIIMIIAX
pecypcoe(eKTUBHOCTI Ta BIPOBAIKEHHI 1HTENEKTYaJlbHUX CHCTEM OIIAJJIMBOTO
BupoOHuNTBa [4]. CTpaTeriuHuil akUEHT 3MILLY€ETbCA 3 MPOCTOrO CKOPOUYEHHS
Oro/pKeTIB Ha MHMOOKY nuBepcu(ikalliio pu3MKiB - reorpadiuHy, CHUpOBUHHY Ta
TexHoyoriuny. lle cTBoproe «momymiky Oe3meku», IO J03BOJISIE MIAIMPHUEMCTBY
30epirati (piHAHCOBY aBTOHOMHICTh HaBITh 32 YMOBH 3aKPUTTS OKPEMHUX PUHKIB 200
nedinuty cneruiyHuX pecypcis.

3aBepiiasbHUM, ajié HE MEHII BaroMHM HaIpsMOM € TileprepcoHai3oBaHa
KJIIEHTOOPIEHTOBAHICTh Ta AKTUBHE YINPABIIHHA peNyTaliiHUM KamitajaoMm. Y
TypOyJIEHTHOMY CEpEJOBHILI JI0BIpa CIOXMBaya CTA€ HAWIIHHIIIUM aKTUBOM, KMl
HalBa)Kye KOMIOBATH KOHKypeHTaM. @OpMyBaHHS €KOCHUCTEMH B3aEMO/IIL 3 KIIIEHTOM,
3aCHOBAHOI Ha €THUYHOCTI, MPO30POCTI Ta COIlajdbHIM BIAMOBIJAIBLHOCTI, J103BOJISIE
MIJIPUEMCTBY KOHBEPTYBATH JIOSUIBHICTh ayAMTOPIi y CTaOIbHUN TPOLIOBUM MOTIK
[3]. Penyraumiiinuii Kkamitanl |y TakOMy KOHTEKCTI BHCTYIA€ MOTY>KHHUM
IMyHOMOJTYJIATOPOM, III0 3aXUIIA€ PUHKOBY IMO3MINI0 KOMMaHIi BiJ 1H(GOpMAIIHHIX
aTak Ta penmyTaliiHUX KpU3, MPUTAMaHHUX CY4aCHOMY LU(POBOMY IPOCTOPY.

3aBepmiagpHUM €TarnoM pO3pOoOKM MeEXaHI3My BJIOCKOHAJICHHS YIIPaBIIHHS €
(dbopMyBaHHS aHATITUYHOTO KOHTYPY OLIHKH HOTrO pe3yibTaTUBHOCTI, 11O JO3BOJISE
MEePEBECTH SKICHI CTpaTETiuHI 3MIHHM Y IUIONIY YITKUX KUIBKICHUX BUMIpiB. OrliHka
e(peKTUBHOCTI 3ampomnoHoBaHOi Mozeni y 2026 pomi BUXOAUTH 3a MEXI CYTO
(1HaHCOBOTO aHAII3Y, IHTETPYIOYH PO3IIUPEHY CUCTEMY KITFOUOBUX NoKa3HUKIB (KPI),
aZanTOBaHMX JI0 YMOB BUCOKOI pUHKOBOI TypOyJIeHTHOCTI [9]. Jlo OCHOBHUX KPUTEPIiB
YCHIIIHOCTI MEXaHI3My BIJIHECEHO: KOE(IUIEHT aJanTuBHOI mBHUIKOCTI (Time-to-
Market), mo BUMIpIOE TeMMU peaxiiii Ha PUHKOBI 3alUTH; 1HAEKC PE3UCTEHTHOCTI,
AKUN BIJIOOpa)ka€ 34aTHICTh CUCTEMHU 30epiraTH >KUTTE3ATHICTh NMPU KPUTUUHUX
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BIIXWJIEHHSX 30BHINIHIX YWHHMKIB; @ TaKOX TIOKa3HUK HHU(PPOBOI Biajayl BiA
BIIPOBAQ/DKEHHS QJITOPUTMIB IITYYHOTO IHTENEKTY Y TMPEAUKTHBHY aHAITHKY.
[IporHo3oBaHuii coIiaIbHO-EKOHOMIYHUI e(eKT Bia peami3amii TaKoro MiIxo1y
MoJisArae 'y 3MIIHEHHI 1HCTUTYIMHOI CTIMKOCTI MIANPHUEMCTBA Ta 3pOCTaHHI HOTO
PUHKOBO{ BApPTOCTI Uepe3 MiHIMI3aI[i0 BTPAT BiJ] HEOUIKYBaHUX IIOKIB. Y COI[IaIbHOMY
BUMIpl BIPOBA/PKEHHS MEXaHI3My CIpHs€ KamiTamzalii JIOACBKUX PecypciB,
CTBOPIOIOUH CEPEIOBHINE ISl Oe3MepepBHOTO HABYaHHS Ta IHHOBAIIMHOI TBOPYOCTI
NEepPCOHaNy, IO B CYKYINHOCTI MIiABUIIY€E 3arajbHy KOHKYPEHTOCIIPOMOXKHICTh
HaIlIOHAJILBHOTO €KOHOMIYHOTO TIpocTopy [4, 8].

7. IlepcnieKTUBH MOAAJIBILOTO PO3BUTKY A0CTIIKEHD

[lepcniekTHBHM MOAAIBIIOTO PO3BUTKY JOCIIKEHb Y IIbOMY HaIpsiMi BOAYarOThCA
y Tepexoji /10 aBTOHOMHHUX CHUCTEM YIPaBIiHHA HAa OCHOBI aréHTHOTO IITYYHOIO
1HTEJIEKTY, 110 JIO3BOJIUTH MIHIMI3yBaTH Yac pearyBaHHs HA PUHKOBI 3MIHHU 32 PaXyHOK
CaMOCTITHOTO KOpPWUTYBaHHS CTpaTeriyHUX TNapaMmeTpiB anroputMamu. OKpiMm
TEXHOJIOTIYHOTO AaCMeKTy, BaXKJIMBHUM BeKTOpoM € iHTerpauis ESG-kpurtepiiB y
3arajibHy MOJIeIb KOHKYPEHTOCITPOMOKHOCT1, OCKUIBKU €KOJIOT1YHA BIAMOBIATBHICTh
Ta COIliaJIbHa MPO30PICTh CTAIOTh (PYHIAMEHTAILHUMU YUHHUKAMHU JJOBTOCTPOKOBOI
CTIMKOCTI ~Ta  IHBECTHUIIIHOI  MpPUBAOIMBOCTI  MIANPUEMCTBA B  YMOBax
Hernepea0avyyBaHOro Mail0yTHBOTO.

8. BucHoBKH

B ymoBax  HecTaOUIPHOTO  PHUHKOBOTO  CEPEAOBUINA  YIPABIIHHSA
KOHKYPEHTOCIPOMOYHICTIO OCTAaTOYHO TpaHCPOPMYeTbC 3 (PYHKII MacHUBHOIO
KOHTPOJIIO Y (YHKIIIO BUIEpEKaJIbHOI ajanTauli. 3anponoHOBaHUM MEXaHI3M,
nobynoBanuit Ha cuHeprii Agile-miaxoniB, 1uudpoBux TpaHchopMmaiii Ta
NPEIUKTUBHOIO MOJIEIIOBaHHS, JO3BOJIAE Cy0’€KTaM rOCIOAAPIOBAHHS NEPETBOPUTU
30BHIIIHIO BOJIATWJIBHICTh Ha CTpATETiuHUNA pecypc st po3BUTKy. EdextuBHe
(yHKIIOHYBaHHA JaHOi MoAenl MOTpeOye BIAMOBHM Bl KOPCTKHX 1l€papXi4HHUX
CTPYKTYp Ha KOPUCTh THYYKHX €KOCHCTEMHHX pillleHb, A€ MIBUAKICTh MPUAHATTSA
pilIeHb Ta TOTOBHICTb 10 O€3MEpepBHUX 3MIH CTalOTh T'OJIOBHUMH TapaHTAMU
30epexKeHHs JIIIEPChKUX MO3ULIA y JIOBFOCTPOKOBIA mepcrnekTuBi. Po3pobienuii
IHCTPYMEHTAap1ii CTBOPIOE HEOOXITHE MIAIPYHTS IJIsl MEPEXOAy A0 MPOAKTUBHOIO
MEHEPKMEHTY, 3JaTHOTO HIBEIIOBAaTH 3arpo3d HECTaOUIHLHOTO CepefoBHUIAa Ta
3a0€e3MeYNTH CTAJIHI PO3BUTOK IMiAMTPHUEMCTBA.

B ymoBax rino6anbHoi HecTabiibHOCTI 2026 poKy TpaaulliiiHa MOIeTh YIIPaBIiHHS
KOHKYPEHTOCTIPOMOXKHICTIO BHUEpHaia CBIA pecypc, TMOCTYNMHUBIINCH MiCIIEM
MeXaHi3MaM JUHAMI9HOi aganTUBHOCTI. OCHOBHUM pe3yJIbTaTOM POOOTH € PO3poOKa
LTICHOTO 1HCTPYMEHTApiI0, SIKUH 1HTETPYyE MPEIUKTUBHY aHATITHKY, THYYKI METOAU
npuitHATTS pimeHb (Agile) Ta crparerii quBepcudikailli pu3uKIB y €IMHUA KOHTYP
ynpaBiiHHSA. BcTaHOBIEHO, MO KITOYOBUM (DaKTOPOM PHUHKOBOI CTIMKOCTI CTae He
BOJIO/IIHHS CTATUYHUMU aKTUBAMH, a MIBUIAKICTh YIPABIIHCHKOTO UKy Ta 3JJaTHICTh
CHUCTEMH JI0 caMopereHepailii micis 30BHIMIHIX 1OKiB. CdopMoBaHMI MeXaHI3M
3abe3reuye nepexia BiJi peaKTUBHOTO BHXKMBAHHS 10 MPOAKTUBHOIO KaIliTali3yBaHHS
Ha 3MiHaX, MEPETBOPIOIOYM PUHKOBY TYpOYJEHTHICTh Ha JDKEPEJIO HOBHUX
KOHKYPEHTHUX TIepeBar.
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JUIsi TIpakTUYHOTO BIPOBAKEHHS 3alPOINIOHOBAHOTO MEXaHI3MY BJIACHHKAM
Oi3HeCy Ta TONMEHEIKEpaM PEKOMEHIYEThCS 30CEPEIUTH 3YCHIUIS Ha TPhOX
cTpareriunux Hamnpsmax. [lo-mepmie, HEOOXIAHO 3AIMCHUTH JEHEHTpaTi3aIiio
YOPaBIIHCHKOI CTPYKTYpH, HAJABIIU OINEPAlifHUM MiApO3aijgaM OUIbIIe aBTOHOMIl
JUIA IIBUJIKOTO pearyBaHHS Ha JIOKaJIbHI 3MIHM PUHKY O€3 OYiKyBaHHS TPUBAJIHX
BEPTUKAIILHUX TIOTO/KEHb. [lo-Apyre, KPUTUYHO BaXKIWMBUM € I1HBECTyBaHHS B
«undpoBuil IHTEACKT» MIANPUEMCTBA: BrpoBamkeHus LI-moneneii a5 MOHITOpUHTY
CIa0KUX CUTHAIIB Yy 30BHIIIHROMY CEpPEOBHUIII JO3BOJUTH MEHEDKMEHTY JISTH Ha
BUIIEPEIKEHHs, a HEe 3a (akToOM HacTaHHs Kpusu. [lo-Tpete, ciin nmepeopieHTyBaTu
CHUCTEeMY MOTHBAIII] MEPCOHATY Ha MIATPUMKY 1HHOBAIIHOT aKTUBHOCTI Ta PO3BUTOK
MYJIbTUAUCIUIUIIHADHUX  HaBUYOK.  Peamizamis 1MX  KPOKIB  JI03BOJIUTh
TpaHc(hOpMyBaTH CHUCTEMY YIPaBIIHHSA 3 JKOPCTKOI KOHCTPYKII Yy THYYKY
€KOCHUCTEMY, 3/IaTHY 3a0e3leuyBaTH JIJEPCTBO MIAMPUEMCTBA HABITH Y HANWOUIBII
Herepen0auyBaHUX PUHKOBUX YMOBAX.
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Abstract. Polycystic ovary syndrome (PCOS) is a major cause of anovulatory
infertility and adverse reproductive outcomes. Management of patients with PCOS
during pregnancy planning remains challenging due to its heterogeneous clinical
presentation and associated metabolic disturbances. This study aims to summarize
current evidence and present a modern, evidence-based algorithm for preconception
management.

A literature review was conducted using PubMed, Scopus, and Web of Science,
focusing on recent studies addressing diagnosis, metabolic assessment, and treatment
strategies. The proposed algorithm is based on a personalized, stepwise approach,
starting with patient phenotyping and risk stratification. First-line management
includes lifestyle modification and weight optimization. Letrozole is recommended as
the first-line agent for ovulation induction, with clomiphene citrate as an alternative.
Metformin may be considered in patients with insulin resistance. Second-line
treatments include gonadotropins, while assisted reproductive technologies are
reserved for resistant cases.

In conclusion, an individualized and structured approach to managing PCOS
patients in the preconception period improves fertility outcomes and reduces the risk
of pregnancy complications.

Keywords: polycystic ovary syndrome, PCOS, infertility, ovulation induction,
letrozole, clomiphene citrate, metformin, insulin resistance, preconception care,
reproductive outcomes.

Introduction. Polycystic ovary syndrome (PCOS) is one of the most common
endocrine disorders affecting women of reproductive age, with a prevalence ranging
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from 8% to 13% depending on the diagnostic criteria used. It is a heterogeneous
condition characterized by hyperandrogenism, ovulatory dysfunction, and polycystic
ovarian morphology. In addition to reproductive disturbances, PCOS is closely
associated with metabolic abnormalities, including insulin resistance, obesity,
dyslipidemia, and an increased risk of type 2 diabetes mellitus, all of which may
adversely affect fertility and pregnancy outcomes [1].

Infertility in women with PCOS is primarily related to chronic anovulation;
however, its pathophysiology is multifactorial and involves complex endocrine,
metabolic, and inflammatory mechanisms. Importantly, even after conception, women
with PCOS remain at increased risk of pregnancy complications such as gestational
diabetes mellitus, preeclampsia, preterm birth, and adverse perinatal outcomes.
Therefore, effective management should not be limited to ovulation induction but must
include comprehensive preconception care [2].

In recent years, the management of PCOS has evolved toward a more
individualized and evidence-based approach. International guidelines, including those
from ESHRE and ASRM, recommend letrozole as the first-line pharmacological
treatment for ovulation induction, while the use of clomiphene citrate and insulin-
sensitizing agents such as metformin depends on specific clinical and metabolic
characteristics. Lifestyle modification, particularly weight optimization and physical
activity, remains a cornerstone of therapy and has a significant impact on reproductive
outcomes [3].

Despite the availability of clinical guidelines, variability in real-world practice
persists, largely due to the heterogeneity of PCOS and the lack of a unified, structured
management algorithm. This highlights the need for a comprehensive and clinically
applicable approach that integrates reproductive and metabolic aspects of the syndrome
[4].

The aim of this study is to develop a modern, evidence-based algorithm for the
management of women with PCOS during pregnancy planning, with the goal of
improving fertility outcomes and reducing the risk of obstetric complications.

Materials and Methods. This study was designed as a structured narrative
literature review aimed at analyzing and systematizing current evidence on the
management of women with polycystic ovary syndrome (PCOS) during preconception
planning.

A comprehensive search of electronic databases, including PubMed, Scopus, and
Web of Science, was performed to identify relevant publications. The search covered
studies published between 2015 and 2025. Key search terms included: “polycystic
ovary syndrome,” “PCOS,” “infertility,” “ovulation induction,” “letrozole,”
“clomiphene citrate,” “metformin,” “insulin resistance,” and “preconception care.”

Inclusion criteria comprised clinical trials, randomized controlled trials, systematic
reviews, meta-analyses, and international clinical guidelines focusing on the diagnosis
and management of PCOS in women planning pregnancy. Studies addressing ovulation
induction strategies, metabolic management, and reproductive outcomes were
prioritized. Exclusion criteria included publications with insufficient clinical data,
studies not focused on reproductive-age women, and non-English language articles.
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Data extraction focused on key domains: diagnostic criteria and phenotyping of
PCOS, metabolic and hormonal assessment, first- and second-line ovulation induction
therapies, and adjunctive treatment strategies. Attention was given to international
recommendations, including ESHRE/ASRM guidelines and their updates. The
collected data were analyzed qualitatively and synthesized into a stepwise, clinically
applicable algorithm for the management of patients with PCOS during the
preconception period.

Results. The analysis of contemporary literature allowed for the development of a
structured, evidence-based algorithm for the management of women with polycystic
ovary syndrome (PCOS) during pregnancy planning, integrating diagnostic, metabolic,
and reproductive components into a unified clinical pathway [5].

At the initial stage, the results emphasize the critical importance of accurate
diagnosis and phenotypic classification of PCOS based on internationally accepted
criteria (Rotterdam, ESHRE/ASRM). The reviewed data demonstrate that
differentiation of phenotypes particularly distinguishing classic hyperandrogenic
anovulatory forms from milder phenotypes has direct clinical relevance, as it
determines both metabolic risk stratification and therapeutic responsiveness. Studies
consistently show that women with hyperandrogenic phenotypes exhibit higher rates
of insulin resistance, obesity, and adverse reproductive outcomes, necessitating a more
intensive and multidisciplinary management approach [6].

Metabolic assessment emerged as a key component of preconception evaluation.
The findings indicate that up to 60-70% of women with PCOS exhibit insulin
resistance, even in the absence of obesity. This underscores the necessity of routine
screening, including oral glucose tolerance testing, lipid profiling, and body
composition assessment. Evidence from multiple meta-analyses confirms that
preconception optimization of metabolic parameters significantly reduces the risk of
ovulatory dysfunction and improves pregnancy outcomes, including lower rates of
gestational diabetes and hypertensive disorders [7].

Lifestyle modification was consistently identified as the foundational first-line
intervention. Across the analyzed studies, weight reduction of 5-10% in overweight
and obese patients was associated with a significant restoration of ovulatory cycles and
improved endocrine profiles. Importantly, even in normal-weight patients, structured
lifestyle interventions, including dietary optimization and physical activity,
demonstrated beneficial effects on insulin sensitivity and reproductive function [8].

Pharmacological ovulation induction remains the central therapeutic component of
the algorithm. The evidence strongly supports letrozole as the first-line agent,
demonstrating superior ovulation, pregnancy, and live birth rates compared to
clomiphene citrate. Randomized controlled trials and meta-analyses consistently report
higher cumulative ovulation rates and a lower risk of multiple pregnancy with
letrozole. Clomiphene citrates a role as an alternative option, particularly in settings
where letrozole is unavailable or contraindicated, although its anti-estrogenic effects
on the endometrium and cervical mucus may limit its effectiveness in some patients

[9].
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The role of insulin-sensitizing therapy, particularly metformin, was shown to be
context-dependent. The data analyzed indicates that metformin provides the greatest
benefit in patients with documented insulin resistance, impaired glucose tolerance, or
obesity. In such populations, metformin improves ovulation rates and enhances the
efficacy of ovulation induction agents. However, its routine use in all PCOS patients is
not supported by current evidence, reflecting a shift toward more targeted therapy [10].

Second-line treatment strategies include gonadotropin therapy and laparoscopic
ovarian drilling. The results highlight that gonadotropins are highly effective but
require careful monitoring due to the increased risk of ovarian hyperstimulation
syndrome (OHSS) and multiple pregnancy. Laparoscopic ovarian drilling remains a
viable option in selected cases, particularly in clomiphene-resistant patients, offering
the advantage of reducing androgen levels and restoring ovulation without increasing
the risk of multiple gestation [11].

Assisted reproductive technologies (ART), including in-vitro fertilization (IVF),
are reserved for patients with resistance to first- and second-line therapies or in the
presence of additional infertility factors. The literature demonstrates that individualized
stimulation protocols, including the use of GnRH antagonists and “freeze-all”
strategies, significantly reduce the risk of OHSS in women with PCOS while
maintaining high success rates [12].

An important component of the developed algorithm is preconception risk
reduction. The results confirm that comprehensive pre-pregnancy optimization
including glycemic control, weight management, and correction of hormonal
imbalances leads to improved implantation rates and reduced obstetric complications.
Additionally, screening and management of comorbidities such as thyroid dysfunction
and hyperprolactinemia were identified as essential steps in optimizing reproductive
outcomes [13].

Overall, the synthesized data supports a stepwise, individualized management
model that integrates phenotypic assessment, metabolic correction, and evidence-based
ovulation induction strategies. This approach not only enhances fertility outcomes but
also contributes to safer pregnancy trajectories in women with PCOS [14].

Discussion. The present study synthesizes current evidence to propose a structured
and individualized algorithm for the management of women with polycystic ovary
syndrome (PCOS) during pregnancy planning. The findings highlight that effective
management of PCOS requires not only restoration of ovulation but also
comprehensive correction of underlying metabolic and endocrine disturbances, which
significantly influence reproductive and obstetric outcomes [15].

One of the key aspects emphasized in this work is the importance of phenotypic
heterogeneity in PCOS. The variability in clinical presentation explains the differences
in therapeutic response observed across patient populations. Women with
hyperandrogenic and metabolically unfavorable phenotypes tend to exhibit poorer
reproductive outcomes and require a more intensive and multidisciplinary approach.
This aligns with contemporary literature, which increasingly supports phenotype-
driven management rather than a “one-size-fits-all” strategy [16].
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The results of this review reinforce the central role of lifestyle modification as the
foundation of therapy. Weight reduction and improvement in insulin sensitivity have
consistently been shown to restore ovulatory function and enhance the effectiveness of
pharmacological interventions. Importantly, even modest weight loss has a clinically
meaningful impact, underscoring the necessity of integrating behavioral and metabolic
interventions into routine clinical practice [17].

In terms of pharmacological treatment, the superiority of letrozole over clomiphene
citrate as a first-line ovulation induction agent is well supported by high-quality
evidence. This shift represents a significant evolution in clinical practice and reflects a
better understanding of endometrial receptivity and follicular dynamics in PCOS.
Nevertheless, clomiphene citrate remains a relevant alternative, particularly in
resource-limited settings, highlighting the need for adaptable treatment strategies [18].

The role of metformin continues to be an area of discussion. While earlier
approaches advocated for widespread use, current evidence suggests a more selective
application, primarily in patients with insulin resistance or metabolic abnormalities.
This transition toward targeted therapy reflects a broader trend in modern medicine
precision-based treatment guided by individual patient characteristics [19].

Second-line therapies, including gonadotropins and laparoscopic ovarian drilling,
remain effective but are associated with specific risks and limitations. Gonadotropin
therapy requires careful monitoring due to the risk of ovarian hyperstimulation
syndrome and multiple pregnancy, whereas surgical interventions are invasive and not
universally applicable. Therefore, their use should be individualized and considered
within the context of patient-specific factors and resource availability.

Assisted reproductive technologies (ART) provide high success rates in resistant
cases; however, their use should be balanced against cost, accessibility, and potential
complications. Advances in ART protocols, particularly the use of GnRH antagonists
and elective embryo cryopreservation, have significantly improved safety in women
with PCOS, especially in reducing the risk of OHSS [20].

An important implication of this study is the recognition that preconception care
plays a pivotal role in improving both fertility and pregnancy outcomes. Optimization
of metabolic health prior to conception is associated with reduced rates of gestational
diabetes, hypertensive disorders, and adverse perinatal outcomes. This underscores the
need for early intervention and long-term follow-up in women with PCOS.

Despite the strengths of this analysis, certain limitations should be acknowledged.
The study is based on a narrative synthesis of available literature rather than a formal
meta-analysis, which may introduce selection bias. Additionally, heterogeneity among
included studies, particularly in diagnostic criteria and outcome measures, may affect
the generalizability of findings.

Overall, the proposed algorithm reflects current evidence and provides a clinically
applicable framework for managing PCOS in the context of pregnancy planning.
Future research should focus on refining phenotype-specific strategies, identifying
novel therapeutic targets, and optimizing long-term reproductive and metabolic
outcomes.
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CONCLUSION

Polycystic ovary syndrome (PCOS) remains a complex and multifactorial
condition that requires a comprehensive and individualized approach, particularly in
the context of pregnancy planning. The findings of this study demonstrate that effective
management should extend beyond ovulation induction and include thorough
metabolic assessment, risk stratification, and preconception optimization.

The proposed evidence-based algorithm integrates current clinical guidelines and
recent advances, emphasizing a stepwise strategy that combines lifestyle modification,
targeted pharmacological therapy, and, when necessary, advanced reproductive
technologies. Letrozole is confirmed as the first-line agent for ovulation induction,
while the use of metformin and second-line interventions should be individualized
based on patient-specific metabolic and clinical characteristics.

Importantly, early identification and correction of metabolic disturbances play a
critical role in improving fertility outcomes and reducing the risk of pregnancy
complications. A multidisciplinary, patient-centered approach is essential to ensure
both successful conception and favorable obstetric outcomes. The implementation of a
structured and personalized management algorithm for women with PCOS can
significantly enhance reproductive efficiency, optimize pregnancy outcomes, and
contribute to long-term health benefits.
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Relevance. Under conditions of modern industrial production, exposure to harmful
physical factors, particularly local vibration, remains one of the leading problems in
the structure of occupational pathology [6]. Prolonged exposure to vibration leads to
the development of vibration disease, which is characterized by multisystem
involvement, primarily affecting the nervous and vascular systems.

The comorbid course of vibration disease and arterial hypertension is of particular
relevance. The combination of these pathological conditions is associated with mutual
aggravation of clinical manifestations and accelerated progression of complications
[5].

It 1s well established that the key mechanisms in the development of arterial
hypertension include disturbances in vascular tone regulation, endothelial dysfunction,
and alterations in peripheral circulation [1]. At the same time, exposure to local
vibration induces vasospastic reactions, structural changes in the vascular wall, and
microcirculatory disturbances [2, 3].

Objective. To determine the pathogenetic determinants of arterial hypertension
and peripheral circulation disorders in patients with vibration disease under conditions
of prolonged exposure to local vibration.

Materials and Methods. Patients diagnosed with vibration disease who had been
exposed to local vibration for a prolonged period under occupational conditions were
examined. The study included individuals with concomitant arterial hypertension of
varying severity.

The examination complex included clinical, instrumental, and laboratory methods.
Blood pressure levels, heart rate variability, parameters of peripheral circulation, and
microcirculation status were assessed.

The functional state of the vascular bed was evaluated using rheovasography,
Doppler ultrasound, and capillaroscopy. Special attention was paid to the assessment
of endothelial function.

Statistical analysis was performed using standard methods of variation statistics.

Results. The study revealed that patients with vibration disease and concomitant
arterial hypertension exhibited significant disturbances in peripheral circulation.

An increase in peripheral vascular resistance was observed, accompanied by a
decrease in blood flow velocity in distal vascular segments. Rheovasographic data
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demonstrated a decrease in the rheographic index and an increase in the vascular tone
index.

Capillaroscopic findings indicated pronounced microcirculatory alterations,
including capillary narrowing, a reduction in capillary density, and uneven blood
filling. Similar changes have been reported in workers exposed to prolonged vibration
[4].

Assessment of endothelial function showed a decrease in endothelium-dependent
vasodilation, indicating the development of endothelial dysfunction, which is a key
mechanism in the pathogenesis of arterial hypertension [1].

In addition, disturbances in autonomic regulation of the cardiovascular system were
identified, characterized by predominance of sympathetic activity, which is consistent
with data on the effects of vibration on vascular and neural regulatory mechanisms [2,
3].

Discussion. The obtained results indicate that disturbances in peripheral circulation
play a crucial role in the pathogenesis of arterial hypertension in patients with vibration
disease.

Prolonged exposure to local vibration contributes to the development of persistent
vasospastic reactions, leading to increased peripheral vascular resistance. This creates
conditions for the development and progression of arterial hypertension.

Endothelial dysfunction represents a key pathogenetic mechanism, as confirmed
by contemporary studies [1]. Microcirculatory disturbances and changes in vascular
tone have also been described in studies investigating the effects of high-frequency
vibration [2, 3].

Data from domestic researchers confirm the development of systemic
cardiovascular alterations under prolonged exposure to vibration [4, 5].

Thus, the development of arterial hypertension in patients with vibration disease is
multifactorial and involves a combination of vascular, neurogenic, and endothelial
mechanisms.

Conclusions

1. Patients with vibration disease and concomitant arterial hypertension exhibit
significant disturbances in peripheral circulation.

2. Prolonged exposure to local vibration contributes to increased peripheral
vascular resistance and the development of vasospastic reactions.

3. Endothelial dysfunction is a key pathogenetic mechanism in the development
of arterial hypertension [1].

4. Microcirculatory  disturbances and autonomic dysregulation of the
cardiovascular system play an important role in disease progression [2—4].

5. The development of arterial hypertension in vibration disease is multifactorial
and requires a comprehensive approach to diagnosis, treatment, and prevention.
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Introduction. After a COVID-19 infection, children may develop hemostatic
disorders, which are most brightly manifested in MIS-C (multisystem inflammatory
syndrome in children). Modern studies suggest that the pathogenesis includes
inflammation-induced hypercoagulability, endothelial dysfunction, platelet activation,
and impaired fibrinolysis, which increase the risk of venous and arterial thrombosis
[1,2].

Thrombotic complications are less common in children than in adults. However, in
hospitalized children with COVID-19 and MIS-C, these complications are already
clinically significant, especially among adolescents, those with central venous
catheters, severe illness, or other risk factors [1,2].

The aim of our study is to summarize current data on mechanisms of development,
clinical risk factors, the incidence of thrombotic complications, and approaches to
thromboprophylaxis in children with hypercoagulable states after COVID-19, with
particular emphasis on MIS-C.

Materials and Methods. A review of recent publications in PubMed was
conducted, focusing on studies published in the past 10 years that address thrombosis
and hypercoagulability in children with COVID-19 and MIS-C. Review articles,
retrospective studies, investigations of clinical and preventive protocols, and
systematic reviews were analyzed.

Results and Discussion. Recent scientific publications confirm that a key
mechanism underlying hypercoagulable states in children after COVID-19 is an
immunoinflammatory response resulting in the development of a prothrombotic
phenotype, particularly in MIS-C. A secondary analysis of the COVAC-TP study
indicates that increased coagulation activity and impaired fibrinolysis
(hypofibrinolysis) are more pronounced in children with MIS-C and are associated
with proinflammatory cytokines. These data support the concept of immunothrombosis

2].
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According to a retrospective study of children with MIS-C, thrombosis was
identified in 13,3% of patients. Both venous and arterial thrombotic incidents were
reported, as well as secondary thrombotic microangiopathy. The most strongly
associated factors included elevated D-dimer levels, thrombocytopenia, admission to
the intensive care unit (ICU), and non-cardiogenic pulmonary edema [3].

A large, multidisciplinary study by Whitworth demonstrated that, among
hospitalized children, the incidence of thrombosis was highest in MIS-C (6,5%)
compared with acute COVID-19 (2,1%) and asymptomatic SARS-CoV-2 infection
(0,7%). Notably, adolescents (aged 12 years or older) had the highest risk, and in the
MIS-C subgroup of the same age, the incidence reached 19%, underscoring the need
for age-stratified risk assessment [4].

According to a systematic review [5] encompassing 86 publications, in 73,7% of
children with thrombotic complications associated with SARS-CoV-2, comorbidities
were absent or mild. The most common site of thrombosis was the lungs (21%), and
heparin was the main therapeutic agent (42%). Analysis of large cohorts (n=337 and
n=186 with MIS-C) confirmed that the risk of ischemic stroke (0,82%) and deep vein
thrombosis (4,3%) in pediatric patients is significantly lower than in adults.

Similar findings were reported in a single-center retrospective cohort study that
included consecutive patients aged up to 21 years with COVID-19/MIS-C who
received individualized-intensity thromboprophylaxis, predominantly with low-
molecular-weight heparin. Thromboprophylaxis was administered to patients Owith
moderate to severe disease based on the World Health Organization (WHO) clinical
severity scale and the presence of 2 or more risk factors for venous thromboembolism
(VTE). Therapeutic-intensity anticoagulation was considered in severe cases. The
duration of thromboprophylaxis was determined by clinical recovery together with
improvement in D-dimer levels. Outcomes included VTE events, bleeding, and
mortality [6].

According to data analysis of 211 patients, thromboprophylaxis was administered
to 21,3% of hospitalized patients (COVID-19 — 16; MIS-C — 29). Among patients
with severe disease (77,8%), 60,0% required respiratory support and 42,2% required
intensive care. The median hospitalization duration was 6 (5,0-10,5) days, while the
median duration of thromboprophylaxis was 19 (6,0-31,0) days. Therapeutic-intensity
anticoagulation was used in 53,3% of cases, whereas prophylactic-intensity
anticoagulation was used in 46,7%. The incidence of VTE and mortality (not related
to thrombosis) was 2,2% each. No major bleeding events were reported, while minor
hemorrhagic manifestations occurred in 15,5% of cases. D-dimer levels at admission
were elevated in most patients — 2,3 (1,2-3,3) mg/mL FEU; however, this parameter
was not informative for assessing disease severity and normalized after completion of
therapy [6].

Conclusions. Hypercoagulability in children after COVID-19, notably within the
context of MIS-C, has an immunoinflammatory nature and amounts to a significant
clinical risk in severe disease. Key predictors of thrombosis include elevated D-dimer
levels, thrombocytopenia, and admission to the intensive care unit (ICU). The
implementation of individualized thromboprophylaxis with low-molecular-weight
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heparins based on risk stratification is a safe and effective approach to stopping
complications.
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Abstract. Stroke remains a leading cause of long-term disability worldwide, with
motor and cognitive impairment significantly affecting quality of life. Post-stroke
neurorehabilitation has evolved substantially in recent years, shifting from
conventional therapy toward evidence-based, multidisciplinary, and technology-
assisted approaches aimed at enhancing neuroplasticity and functional recovery.

This study aims to analyze contemporary strategies in post-stroke
neurorchabilitation with a focus on restoration of cerebral function and motor
performance. A comprehensive review of recent literature was conducted, including
clinical trials, systematic reviews, and international guidelines addressing
rehabilitation interventions and outcomes.

The findings demonstrate that early initiation of rehabilitation, combined with task-
specific and intensive training, significantly improves functional outcomes. Modern
approaches incorporate neuroplasticity-driven interventions such as constraint-induced
movement therapy, robotic-assisted rehabilitation, virtual reality, non-invasive brain
stimulation, and neuromodulation techniques. These methods have been shown to
enhance motor recovery, improve cortical reorganization, and facilitate functional
independence. Additionally, individualized rehabilitation programs based on patient-
specific deficits and recovery potential are associated with superior outcomes.

Contemporary neurorchabilitation strategies emphasize a personalized,
multidisciplinary approach integrating advanced technologies and evidence-based
interventions. Such approaches optimize recovery of brain function and motor abilities,
ultimately improving long-term functional outcomes and quality of life in post-stroke
patients.

Keywords: stroke, neurorehabilitation, motor recovery, neuroplasticity, post-stroke
recovery, cerebral function, robotic rehabilitation, virtual reality, neuromodulation,
functional outcomes.

Introduction. Stroke remains one of the leading causes of mortality and long-term
disability worldwide, with a substantial proportion of survivors experiencing persistent
motor, cognitive, and functional impairments. Despite advances in acute stroke
management, including thrombolysis and mechanical thrombectomy, many patients
are left with residual neurological deficits that significantly reduce independence and
quality of life. As a result, post-stroke neurorehabilitation has become a critical
component of comprehensive stroke care [1].
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The pathophysiology of post-stroke recovery is closely linked to neuroplasticity,
the brain’s ability to reorganize its structure and function in response to injury.
Spontaneous recovery occurs primarily within the first weeks after stroke; however,
this process is often incomplete and requires targeted rehabilitation interventions to
optimize functional outcomes. The degree of recovery depends on multiple factors,
including lesion location and size, patient age, comorbidities, and the timing and
intensity of rehabilitation [2].

Traditional rehabilitation approaches, focused on physiotherapy and occupational
therapy, have gradually been complemented by innovative, evidence-based strategies
aimed at enhancing neuroplastic mechanisms. Task-specific training, repetitive
practice, and goal-oriented therapy remain foundational principles. However, recent
decades have witnessed the integration of advanced technologies such as robotic-
assisted rehabilitation, virtual reality systems, and wearable devices, which enable
high-intensity, standardized, and feedback-driven training [3].

In parallel, non-invasive brain stimulation techniques, including transcranial
magnetic stimulation (TMS) and transcranial direct current stimulation (tDCS), have
emerged as promising tools for modulating cortical excitability and promoting
functional reorganization. These modalities, along with neuromodulation strategies and
brain—computer interfaces, represent a new frontier in neurorehabilitation aimed at
accelerating recovery and improving motor outcomes [4].

Importantly, contemporary rehabilitation paradigms emphasize early initiation,
high intensity, and individualized treatment planning. Personalized rehabilitation
programs, tailored to the patient’s neurological deficits and potential recovery, have
been shown to yield superior outcomes compared to standardized protocols.
Multidisciplinary  care  involving neurologists, rehabilitation  specialists,
physiotherapists, and other healthcare professionals is essential for achieving optimal
results [5].

Given the rapid evolution of therapeutic approaches and technologies, there is a
growing need to systematize current evidence and define effective strategies for post-
stroke neurorehabilitation [6].

The aim of this study is to analyze modern approaches to neurorehabilitation after
stroke, focusing on mechanisms and methods for restoring cerebral function and motor
recovery.

Materials and Methods. This study was conducted as a structured narrative
literature review. A comprehensive search of PubMed, Scopus, and Web of Science
databases was performed to identify relevant publications from 2015 to 2025.

Eligible studies included randomized controlled trials, cohort studies, systematic
reviews, meta-analyses, and international clinical guidelines addressing post-stroke
neurorehabilitation. Priority was given to studies evaluating motor recovery,
neuroplasticity mechanisms, and the effectiveness of modern rehabilitation
approaches, including robotic-assisted therapy, virtual reality, and neuromodulation
techniques. Case reports, non-English publications, and studies with limited clinical
relevance were excluded.
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Data extraction focused on rehabilitation timing and intensity, therapeutic
modalities, functional outcomes, and neurophysiological changes associated with
recovery. The selected evidence was qualitatively synthesized to identify consistent
patterns and to formulate evidence-based conclusions regarding effective rehabilitation
strategies.

Results. The synthesis of recent high-quality evidence demonstrates that post-
stroke neurorehabilitation outcomes are quantitatively dependent on early intervention,
training intensity, and the integration of technology-driven, neuroplasticity-oriented
strategies [7].

Early rehabilitation remains a key determinant of recovery. Clinical data indicate
that initiation within the first 24—72 hours is associated with significantly improved
functional independence, reduced disability scores, and enhanced cortical
reorganization. Neurobiologically, this period corresponds to a “critical window” of
heightened neuroplasticity, characterized by synaptic remodeling, long-term
potentiation, and activation of perilesional cortical networks [8].

Intensity and task-specific training demonstrate strong dose-response
relationships. High-intensity, repetitive, goal-oriented interventions significantly
improve motor outcomes, particularly in upper limb recovery. Constraint-induced
movement therapy (CIMT) and task-oriented training have been shown to increase
Fugl-Meyer Assessment (FMA) scores and improve activities of daily living (ADL),
reflecting enhanced functional independence [9].

Technological interventions provide additional measurable benefits. Meta-analyses
of robotic-assisted rehabilitation indicate improvements in motor function, muscle
strength, and ADL performance compared with conventional therapy, particularly in
patients with moderate-to-severe deficits. Robotic systems enable high-frequency,
standardized movement repetition, which is critical for inducing motor cortex
reorganization. However, effect sizes are generally modest, supporting their role as
adjuncts rather than replacements for conventional therapy [10].

Virtual reality (VR)-based rehabilitation has demonstrated statistically significant
improvements in functional outcomes. Recent meta-analyses of randomized controlled
trials report superior outcomes in upper limb motor function, balance, and ADL
performance compared with standard therapy, with low-to-moderate certainty of
evidence. Quantitatively, VR interventions show small-to-moderate effect sizes
(standardized mean differences ~0.3—0.5) in motor recovery, particularly in upper
extremity function. Additionally, VR enhances patient engagement and adherence,
which indirectly contributes to improved rehabilitation outcomes [11].

Combined multimodal approaches demonstrate the highest efficacy. Network
meta-analyses indicate that integration of robotic-assisted therapy with VR yields
superior improvements in gait, balance, and functional mobility compared to isolated
interventions. These synergistic effects are attributed to simultaneous activation of
motor, sensory, and cognitive pathways, facilitating more robust neuroplastic
adaptation [12].

Emerging technologies, including brain—computer interfaces (BCIs) and non-
invasive brain stimulation, further expand therapeutic potential. Preliminary studies
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suggest that these approaches enhance motor relearning by directly modulating cortical
excitability and reinforcing sensorimotor feedback loops. Although current evidence is
limited by small sample sizes and short follow-up periods, early results indicate
meaningful improvements in motor function and neural connectivity [13].

Importantly, individualized rehabilitation strategies significantly influence
outcomes. Tailored interventions based on stroke severity, lesion localization, and
patient-specific functional deficits demonstrate superior efficacy compared to
standardized protocols. Personalized approaches optimize training intensity, modality
selection, and progression, thereby maximizing neuroplastic potential and functional
recovery [14].

Despite overall positive outcomes, variability in effect sizes across studies
highlights heterogeneity in patient populations, intervention protocols, and outcome
measures. Long-term follow-up data remains limited, particularly regarding sustained
functional gains and neurodevelopmental adaptation [15].

Overall, the evidence supports a comprehensive, high-intensity, and technology-
enhanced rehabilitation model. Quantitative improvements in motor function, balance,
and functional independence are consistently observed, particularly when interventions
are initiated early and tailored to individual patient characteristics [16].

Discussion. The present analysis confirms that post-stroke neurorehabilitation has
transitioned from conventional, uniform approaches to a neuroplasticity-driven,
individualized model of care. The findings demonstrate that optimal recovery is
achieved through the integration of early intervention, high-intensity task-specific
training, and advanced technological modalities.

One of the central concepts highlighted is the existence of a critical window of
neuroplasticity in the early post-stroke period. During this phase, increased synaptic
excitability, axonal sprouting, and cortical reorganization create favorable conditions
for functional recovery. Early initiation of rehabilitation leverages these mechanisms,
resulting in improved motor outcomes and reduced long-term disability. However, the
exact timing and intensity of early mobilization remain areas of ongoing debate, as
excessively aggressive interventions in the hyperacute phase may not always yield
additional benefit [17].

The importance of training intensity and specificity is strongly supported by the
data. High-dose, repetitive, task-oriented rehabilitation promotes motor relearning
through activity-dependent plasticity. Approaches such as constraint-induced
movement therapy directly address learned non-use and have demonstrated consistent
efficacy in improving upper limb function. These findings reinforce the principle that
functional recovery is not merely time-dependent but is largely driven by the quality
and intensity of rehabilitation input [18].

Technological advancements have significantly expanded the therapeutic
landscape. Robotic-assisted rehabilitation and virtual reality provide standardized,
high-frequency training with real-time feedback, enhancing both motor performance
and patient engagement. Nevertheless, the magnitude of their effect is generally
moderate, suggesting that these modalities are most effective when integrated into
multimodal rehabilitation programs rather than used in isolation. Their primary
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advantage lies in the ability to increase training intensity and reproducibility,
particularly in patients with severe deficits [19].

The role of neuromodulation and emerging technologies such as brain—computer
interfaces represent a promising but still evolving area. By directly influencing cortical
excitability and facilitating sensorimotor integration, these approaches have the
potential to enhance recovery beyond what is achievable with conventional therapy
alone. However, current evidence is limited by methodological heterogeneity and small
sample sizes, necessitating further large-scale, randomized studies to establish their
clinical efficacy and long-term benefits.

A key implication of this study is the importance of personalized rehabilitation
strategies. Variability in stroke characteristics, including lesion size, location, and
individual patient factors, necessitates tailored therapeutic approaches. Personalized
rehabilitation allows for optimization of intervention type, intensity, and progression,
ultimately maximizing functional outcomes. This aligns with the broader shift toward
precision medicine in neurology and rehabilitation [20].

Despite these advances, several challenges remain. There is considerable
heterogeneity in rehabilitation protocols, outcome measures, and study designs, which
limits direct comparison across studies. Additionally, access to advanced technologies
and specialized rehabilitation services varies significantly across healthcare systems,
potentially affecting the generalizability of findings. Long-term data on sustained
functional recovery and cost-effectiveness of high-technology interventions are also
limited.

In summary, modern neurorehabilitation after stroke is characterized by a
multidimensional approach that combines early initiation, intensive task-specific
training, and technology-assisted interventions within a personalized framework.
While current evidence supports the effectiveness of these strategies, further research
is required to standardize protocols, optimize intervention timing and intensity, and
evaluate long-term outcomes.

CONCLUSION

Post-stroke neurorehabilitation has evolved into a neuroplasticity-oriented,
evidence-based paradigm focused on maximizing functional recovery and long-term
neurological outcomes. The available evidence indicates that early initiation of
rehabilitation, combined with high-intensity, task-specific training, plays a pivotal role
in promoting cortical reorganization and functional restitution.

The integration of advanced therapeutic modalities including robotic-assisted
rehabilitation, virtual reality, and neuromodulation further enhances motor recovery by
facilitating activity-dependent neuroplasticity and improving functional connectivity
within motor networks. Importantly, individualized rehabilitation strategies, tailored to
lesion characteristics, severity of impairment, and patient-specific recovery potential,
represent a critical determinant of therapeutic efficacy.

Overall, a multidisciplinary and personalized approach to neurorehabilitation
constitutes the current standard of care, enabling optimization of motor and cognitive
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outcomes and contributing to sustained improvements in functional independence and
quality of life in post-stroke patients.
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Abstract.Endometrial cancer 1s one of the most common gynecologic
malignancies, and its incidence is increasing among younger and reproductive-aged
women, partly in parallel with the growing prevalence of obesity and metabolic
disorders. Women with obesity and polycystic ovary syndrome (PCOS) represent a
particularly high-risk population because of chronic anovulation, prolonged unopposed
estrogen exposure, insulin resistance, hyperinsulinemia, and systemic low-grade
inflammation, all of which contribute to endometrial proliferation, hyperplasia, and
malignant transformation. Recent evidence indicates that women with PCOS have
significantly higher odds of developing endometrial cancer than women without
PCOS, with the excess risk appearing even more pronounced in premenopausal
patients.

This literature review aims to summarize current evidence on the clinical,
hormonal, metabolic, and imaging markers that may facilitate earlier recognition of
endometrial premalignant and malignant lesions in women with obesity and PCOS.
Particular attention is given to abnormal uterine bleeding, prolonged amenorrhea,
endometrial hyperplasia, metabolic dysfunction, and infertility history as clinically
relevant warning signs. Current evidence suggests that routine population-based
screening for endometrial cancer in asymptomatic premenopausal women with PCOS
i1s not recommended; however, targeted diagnostic assessment is warranted in the
presence of abnormal uterine bleeding, persistent menstrual irregularity, prolonged
amenorrhea, or additional risk factors such as severe obesity and diabetes.

Transvaginal ultrasonography and endometrial biopsy remain the principal tools
for early detection, while interest is increasing in risk-adapted algorithms incorporating
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body mass index, ovulatory dysfunction, sonographic endometrial characteristics, and
molecular biomarkers. Endometrial intraepithelial neoplasia and atypical hyperplasia
are especially important precursor lesions, as their timely identification may prevent
progression to invasive carcinoma.

Keywords: endometrial cancer; polycystic ovary syndrome (PCOS), obesity,
endometrial hyperplasia; abnormal uterine bleeding,; precancerous lesions.

Introduction. Endometrial cancer (EC) is the most common malignancy of the
female reproductive tract in developed and many developing countries, with a steadily
increasing incidence worldwide. This trend is largely attributed to the rising prevalence
of obesity, metabolic syndrome, and endocrine disorders, particularly among women
of reproductive age. Traditionally considered a disease of postmenopausal women, EC
i1s now increasingly diagnosed in younger populations, highlighting the need for
improved early detection strategies in high-risk groups [1].

Obesity is a well-established and modifiable risk factor for endometrial cancer.
Excess adipose tissue contributes to increased peripheral aromatization of androgens
to estrogens, resulting in chronic exposure of the endometrium to unopposed estrogen.
Additionally, obesity 1is closely associated with insulin resistance and
hyperinsulinemia, which promote cellular proliferation through insulin-like growth
factor (IGF) pathways and inhibit apoptosis. Chronic low-grade inflammation and
adipokine dysregulation further contribute to a pro-oncogenic microenvironment
within the endometrium [2].

Polycystic ovary syndrome (PCOS), affecting up to 8-13% of women of
reproductive age, represents another major risk factor for endometrial pathology. The
syndrome is characterized by chronic anovulation, hyperandrogenism, and metabolic
disturbances, including insulin resistance [3]. Persistent anovulatory cycles in women
with PCOS lead to prolonged periods without progesterone-mediated endometrial
shedding, thereby increasing the risk of endometrial hyperplasia and subsequent
malignant transformation. Epidemiological studies indicate that women with PCOS
have a significantly higher risk of developing endometrial cancer compared to the
general population, even after adjusting for body mass index [4].

The coexistence of obesity and PCOS creates a synergistic effect, substantially
amplifying the risk of endometrial carcinogenesis. In this context, early identification
of premalignant changes such as endometrial hyperplasia and endometrial
intraepithelial neoplasia (EIN) becomes critically important. However, routine
population-based screening for endometrial cancer is not currently recommended,
particularly in asymptomatic premenopausal women. Therefore, the development of
risk-adapted diagnostic strategies is essential [5].

Current approaches to early detection rely on the evaluation of clinical symptoms
most notably abnormal uterine bleeding along with imaging modalities such as
transvaginal ultrasonography and confirmatory histopathological assessment via
endometrial biopsy. Increasing attention is being paid to the role of metabolic,
hormonal, and molecular biomarkers, which may enhance risk stratification and allow
for earlier diagnosis in high-risk populations [6].
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This literature review aims to synthesize current evidence on the
pathophysiological links between obesity, PCOS, and endometrial cancer, as well as to
evaluate contemporary strategies for early diagnosis in this high-risk group. Emphasis
is placed on identifying clinically relevant markers and diagnostic algorithms that may
improve early detection and ultimately reduce morbidity and mortality associated with
endometrial cancer.

Materials and Methods. This study was conducted as a structured narrative
literature review aimed at evaluating current evidence on the early diagnosis of
endometrial cancer in women with obesity and polycystic ovary syndrome (PCOS).

A comprehensive search of electronic databases, including PubMed/MEDLINE,
Scopus, Web of Science, and Cochrane Library, was performed to identify relevant
publications. The search covered studies published between 2015 and 2025, with
priority given to the most recent and high-quality evidence. The following keywords
and MeSH terms were used in various combinations: ‘“endometrial cancer,”
“polycystic ovary syndrome,” “PCOS,” “obesity,” ‘“endometrial hyperplasia,’
“early diagnosis,” “screening,” “insulin resistance,” “abnormal uterine bleeding,”
and “transvaginal ultrasound.”

Inclusion criteria comprised original clinical studies, systematic reviews, meta-
analyses, and international clinical guidelines addressing risk factors,
pathophysiology, and diagnostic approaches to endometrial cancer in women with
obesity and/or PCOS. Studies focusing on early detection, diagnostic algorithms,
imaging techniques, and histopathological assessment were prioritized.

Exclusion criteria included case reports, conference abstracts without full text,
duplicate publications, and studies lacking clear methodological design or clinical
relevance to the research objective.

Results. Analysis of the selected literature demonstrates that women with obesity
and polycystic ovary syndrome (PCOS) represent a distinct high-risk phenotype for the
development of endometrial cancer (EC), with risk determined by a complex
interaction of hormonal, metabolic, and inflammatory factors. Across multiple cohort
studies and meta-analyses, obesity consistently emerged as the strongest independent
risk factor, with a dose-dependent relationship between body mass index (BMI) and
EC incidence. It has been shown that each 5 kg/m? increase in BMI is associated with
approximately a 50—-60% increase in the risk of endometrial cancer. This association is
primarily mediated through peripheral aromatization of androgens to estrogens in
adipose tissue, leading to chronic unopposed estrogen exposure, as well as through
insulin resistance and hyperinsulinemia, which exert mitogenic and anti-apoptotic
effects on endometrial cells via insulin-like growth factor (IGF) signaling pathways
[5,7].

In women with PCOS, the risk of endometrial cancer is further amplified due to
chronic anovulation and progesterone deficiency. Epidemiological studies indicate that
women with PCOS have a 2- to 4-fold increased risk of developing EC compared to
women without PCOS, even after adjustment for BMI [8]. However, when PCOS
coexists with obesity, the risk increases synergistically, reflecting the convergence of
endocrine and metabolic dysregulation. Several studies also highlight that EC in

b
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women with PCOS tends to occur at a younger age, often during the reproductive
period, which has important implications for fertility preservation and long-term
outcomes.

The analysis of clinical presentation across studies confirms that abnormal uterine
bleeding (AUB) remains the most consistent and clinically relevant early symptom of
endometrial pathology. In premenopausal women with PCOS, however, the diagnostic
value of AUB is complicated by the high prevalence of baseline menstrual
irregularities, including oligomenorrhea and amenorrhea. As a result, prolonged
amenorrhea (exceeding 3—6 months), intermenstrual bleeding, or sudden changes in
bleeding patterns are considered more specific warning signs requiring further
evaluation. Several studies emphasize that delayed investigation of these symptoms in
women with PCOS contributes to later-stage diagnosis [9].

Transvaginal ultrasonography (TVUS) is identified as the first-line imaging
modality for the evaluation of endometrial abnormalities. In postmenopausal women,
an endometrial thickness threshold of 4-5 mm is widely accepted as a criterion for
further investigation. However, in premenopausal women, including those with PCOS,
the interpretation of endometrial thickness is more complex due to cyclic hormonal
variation and frequent anovulatory states. Studies suggest that persistently thickened,
heterogeneous, or cystic endometrium, particularly in the context of prolonged
amenorrhea, should raise suspicion for endometrial hyperplasia. Additional
sonographic features, such as increased vascularity on Doppler imaging and irregular
endometrial-myometrial interface, may further improve diagnostic accuracy, although
their use remains operator-dependent [10, 11].

Endometrial biopsy remains the gold standard for diagnosis and is strongly
recommended in high-risk patients presenting with abnormal bleeding or significant
risk factors. The literature consistently demonstrates that early detection of endometrial
hyperplasia, particularly atypical hyperplasia or endometrial intraepithelial neoplasia
(EIN), is critical, as these lesions carry a high risk of progression to invasive carcinoma.
Studies report that up to 30—40% of cases of atypical hyperplasia may already harbor
concurrent carcinoma at the time of diagnosis. Importantly, timely identification of
these precancerous lesions allows for the implementation of fertility-sparing treatment
strategies, including progestin therapy, which has shown high rates of histological
regression in selected patients [12].

A growing body of evidence highlights the importance of metabolic and
biochemical markers in risk stratification. Insulin resistance, assessed by indices such
as HOMA-IR, has been consistently associated with increased endometrial
proliferation and cancer risk. Hyperinsulinemia not only promotes direct mitogenic
effects but also decreases sex hormone-binding globulin (SHBG) levels, thereby
increasing bioavailable estrogen. Additionally, elevated levels of inflammatory
markers, including C-reactive protein (CRP) and pro-inflammatory cytokines, have
been linked to endometrial carcinogenesis in obese patients. Adipokines such as leptin
and adiponectin also appear to play a role, with leptin promoting proliferation and
angiogenesis, while low adiponectin levels are associated with increased cancer risk
[13,14].
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Recent studies have explored the potential role of molecular and genetic
biomarkers in early diagnosis. Alterations in the PI3K/AKT/mTOR pathway, PTEN
mutations, microsatellite instability, and epigenetic changes have been identified in
early endometrial carcinogenesis. While these markers are not yet widely implemented
in routine clinical practice, they hold promise for future risk-adapted screening
strategies, particularly in high-risk populations such as women with obesity and PCOS
[15].

The reviewed literature consistently emphasizes that routine screening for
endometrial cancer in asymptomatic premenopausal women with PCOS is not
currently recommended due to insufficient evidence of cost-effectiveness and clinical
benefit. Instead, a targeted approach based on individual risk assessment is advocated
[16, 17]. Risk factors warranting early diagnostic evaluation include obesity (especially
BMI >30 kg/m?), long-standing anovulation, infertility, diabetes mellitus, and a history
of prolonged unopposed estrogen exposure. Several authors propose integrated
diagnostic algorithms combining clinical, metabolic, and imaging parameters to
identify patients who would benefit most from early endometrial sampling [18].

Overall, the findings demonstrate that early diagnosis of endometrial cancer in
women with obesity and PCOS depends on heightened clinical awareness, timely
recognition of abnormal bleeding patterns, and appropriate use of diagnostic tools.
Despite advances in understanding the underlying pathophysiology and risk factors,
delays in diagnosis remain a significant issue, particularly in younger women,
underscoring the need for improved clinical vigilance and the development of more
precise risk stratification models [19].

Discussion. The findings of this literature review confirm that endometrial cancer
(EC) in women with obesity and polycystic ovary syndrome (PCOS) represents a
multifactorial and increasingly relevant clinical problem, driven by the convergence of
hormonal imbalance and metabolic dysfunction. The reviewed evidence consistently
demonstrates that both conditions independently contribute to endometrial
carcinogenesis, while their coexistence creates a synergistic effect that significantly
amplifies oncogenic risk. This aligns with data from large epidemiological studies and
meta-analyses indicating a markedly increased incidence of EC in women with PCOS,
particularly in the presence of obesity and insulin resistance.

From a pathophysiological perspective, the central role of unopposed estrogen
exposure, secondary to chronic anovulation and peripheral aromatization, is well
established. However, recent research has expanded this concept by highlighting the
importance of hyperinsulinemia, chronic inflammation, and adipokine imbalance as
key contributors to endometrial proliferation and malignant transformation. These
findings support the notion that EC in this population should be viewed not only as a
hormone-dependent tumor, but also as a manifestation of systemic metabolic
dysregulation [20].

One of the most clinically significant observations is the shift toward younger age
at diagnosis in women with PCOS. Unlike the classical presentation of EC in
postmenopausal women, patients with PCOS often develop premalignant and
malignant endometrial changes during reproductive years. This creates unique
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diagnostic and therapeutic challenges, particularly in the context of fertility
preservation. At the same time, it underscores the importance of early identification of
high-risk individuals.

Despite the well-defined risk profile, current evidence does not support routine
screening for EC in asymptomatic premenopausal women with PCOS. This position is
reflected in major international guidelines, including those from endocrine and
gynecologic societies. However, the absence of standardized screening protocols
highlights a critical gap in clinical practice. The reviewed studies suggest that a
symptom-driven approach primarily based on abnormal uterine bleeding (AUB)
remains the cornerstone of early detection. Nevertheless, in women with PCOS,
menstrual irregularities are common, which reduces the specificity of AUB as a
diagnostic trigger and may contribute to delayed evaluation.

In this context, there is growing support for the implementation of risk-adapted
diagnostic strategies. Several authors propose integrating clinical parameters (e.g.,
obesity, duration of amenorrhea), metabolic indicators (e.g., insulin resistance,
diabetes), and imaging findings to stratify patients according to their risk of
endometrial pathology. Transvaginal ultrasonography, while widely used, has
limitations in premenopausal women due to physiological variability in endometrial
thickness. Therefore, its diagnostic value is significantly enhanced when interpreted in
conjunction with clinical context and longitudinal assessment.

Endometrial biopsy remains the most reliable method for diagnosis, particularly
for detecting atypical hyperplasia and endometrial intraepithelial neoplasia (EIN),
which are recognized precursors of EC. The high rate of concurrent carcinoma in
patients with atypical hyperplasia emphasizes the importance of timely
histopathological evaluation. At the same time, increasing attention is being paid to
minimally invasive and fertility-preserving management options, including progestin-
based therapies, which demonstrate favorable outcomes in selected patients when early
diagnosis is achieved.

Another important direction highlighted in the literature is the potential role of
molecular and genetic biomarkers in improving early detection. Alterations in
pathways such as PI3K/AKT/mTOR and PTEN mutations are among the earliest
events in endometrial carcinogenesis. Although these biomarkers are not yet routinely
used in clinical practice, their integration into future diagnostic algorithms may allow
for more precise identification of high-risk patients and facilitate personalized
approaches to screening and management.

Overall, the evidence indicates that delayed diagnosis remains a significant
challenge, particularly in younger women with PCOS, where symptoms may be
underestimated or attributed to the underlying endocrine disorder. This underscores the
need for increased clinical awareness and education among healthcare providers, as
well as the development of standardized, evidence-based strategies for early detection
in this high-risk population.

Conclusion

Women with obesity and polycystic ovary syndrome represent a high-risk group

for the development of endometrial cancer due to the combined effects of hormonal
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imbalance, insulin resistance, and chronic inflammation. Early diagnosis in this
population cannot rely on universal screening but requires a targeted, risk-based
approach focused on timely evaluation of abnormal uterine bleeding and prolonged
menstrual irregularities.

Transvaginal ultrasonography and endometrial biopsy remain key diagnostic tools,
while emerging molecular markers hold promise for future risk stratification.
Improving clinical vigilance and implementing individualized diagnostic algorithms
are essential for the early detection of precancerous lesions and early-stage cancer,
ultimately enhancing reproductive and oncological outcomes in this vulnerable group.
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Introduction: Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory
disease characterized by a multistep pathogenesis mediated through the activation of
the intracellular JAK-STAT signaling pathway by cytokines (IL-6, IFN-y, GM-CSF,
etc.), which triggers the expression of proinflammatory genes [1-4]. In 2020,
approximately 17.6 million people worldwide suffered from RA, predominantly
women; by 2050, this number is projected to increase to 31.7 million [5]. RA is a
prototypic autoimmune disease in which clinical manifestation is preceded by a
prolonged preclinical phase [3]. The pathophysiology of RA involves a complex
interplay between immune responses, inflammatory processes, and metabolic disorders
[4]. Cytokine production by numerous synovial cell populations is central to the
pathogenesis of RA [3]. Abnormal activation of the immune system through the
excessive production of proinflammatory cytokines plays a fundamental role in the
development of joint swelling, pain, and stiffness [6]. Synovial tissue in inflamed
joints, infiltrated by activated macrophages and leukocytes, is a rich source of
proinflammatory cytokines (TNF-a, IL-1, IL-6, and IL-17) as well as growth factors
(e.g., M-CSF), which affect bone remodeling in the RA joint microenvironment [7].
Most proinflammatory cytokines (IL-6, IFN-y, GM-CSF, etc.) signal through the JAK-
STAT pathway, driving the expression of proinflammatory genes and sustaining
inflammation. Pharmacological blockade of JAK significantly reduces synovial
inflammation and clinical disease activity [1, 2, 4, 8].

The JAK-STAT (Janus kinase - signal transducer and activator of transcription)
pathway is an intracellular signaling cascade that mediates the effects of most
proinflammatory cytokines, such as IL-6, IFN-y, and GM-CSF [1-3]. The main
components of the pathway include JAK kinases (JAK1, JAK2, JAK3, TYK2) and
STAT proteins (STAT1-STAT6) [1, 2, 4].

JAK kinases are a family of tyrosine kinases. JAKI is the most "universal" target
in RA, as it is involved in the signaling of IL-6 and many other proinflammatory
cytokines [1, 2, 4]. JAKI and JAK3 are primarily associated with y-chain cytokine
receptors (IL-2, IL-4, IL-9, IL-15) and regulate T- and B-cell activation [1, 2]. JAK2
is activated upon the binding of IL-3, IL-5, erythropoietin (EPO), thrombopoietin
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(TPO), prolactin, and granulocyte-macrophage colony-stimulating factor (GM-CSF) to
their receptors [4]. STAT proteins are transcription factors that, following
phosphorylation by JAKSs, dimerize and translocate to the nucleus, where they activate
the expression of genes controlling inflammation, proliferation, and cell survival [1, 2,
4, 5]. STATI1, STAT3, and STATS play a particularly important role in RA, driving
the production of proinflammatory cytokines (TNF-a, IL-6, IL-17), promoting
osteoclast activation, and contributing to articular cartilage destruction [3, 6].

The JAK-STAT pathway plays a crucial role in sustaining inflammation in RA by
activating T and B lymphocytes, which leads to the production of proinflammatory
cytokines [1-4]. Activation of this cascade stimulates the proliferation of synovial
fibroblasts, resulting in synovial thickening and pannus formation [1, 2, 4].
Furthermore, JAK-STAT promotes angiogenesis in synovial tissues, providing a blood
supply to fuel the inflammatory process [3, 4]. The pathway also induces the expression
of matrix metalloproteinases (MMPs), which degrade collagen and cartilage, leading
to erosions and joint damage [1-3, 6]. The role of STAT3 is especially critical: it
supports the survival of IL-17-producing Th17 cells and disrupts the Th17/Treg
balance, largely determining the chronicity and severity of RA [1-3].

Thus, pharmacological inhibition of JAK blocks several key nodes in the
pathogenesis of RA, reducing inflammation, cartilage destruction, and clinical
manifestations of the disease [4, 7, 8].

JAK inhibitors are targeted synthetic disease-modifying antirheumatic drugs
(tsDMARDs) that block the activity of JAK kinases, thereby suppressing the
proinflammatory cytokine signaling underlying RA pathogenesis [1-4]. Drugs such as
tofacitinib, baricitinib, upadacitinib, and filgotinib effectively reduce cytokine
production (IL-6, IFN-y, GM-CSF), leading to decreased T- and B-cell activation,
synovial fibroblast proliferation, and metalloproteinase formation [1, 2, 4, 7].
Clinically, this manifests as a rapid reduction in inflammation, pain relief, and
improved joint function in RA patients [4, 6, 8]. Consequently, JAK inhibitors allow
for targeted intervention in the key molecular pathways of the disease, combining anti-
inflammatory and immunomodulatory effects [2, 3, 7].

JAK inhibitors demonstrate a pronounced reduction in clinical RA activity, as
assessed by standard scales: DAS28, CDAI, and SDAI. Clinical trials have shown that
therapy with tofacitinib or baricitinib is associated with significant improvements in
disease activity scores within the first few weeks of treatment [4]. Specifically, a
substantial decrease in DAS28 and the achievement of clinical responses based on
ACR20, ACR50, and ACR70 criteria are observed in a significant proportion of
patients [4, 6]. These effects are notable even in patients who have previously failed to
respond to methotrexate or biologic DMARDs (bDMARDs), confirming their role as
an alternative therapeutic strategy [4, 7]. JAK inhibitors also slow the radiographic
progression of joint destruction. Studies involving baricitinib and upadacitinib have
demonstrated a reduced rate of erosive changes and joint space narrowing compared to
placebo and standard therapy [4, 6]. These drugs exhibit a rapid onset of action (effects
are often seen within 1-2 weeks) and high efficacy both as monotherapy and in
combination with methotrexate [1, 2, 4, 8].
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The primary risks of JAK inhibitor therapy include infections, notably Herpes
zoster reactivation, thromboembolic complications, and an increased cardiovascular
risk [2, 3, 8]. The risk of developing tuberculosis is lower than with TNF inhibitors;
however, screening for latent tuberculosis prior to initiating therapy is mandatory [2,
3]. The ORAL Surveillance study demonstrated an increased risk of major adverse
cardiovascular events (MACE) and thrombosis in patients with high cardiovascular
risk factors, which prompted warnings from the FDA and EMA [3, 8]. There is also a
potential risk of malignancies with long-term use, particularly in patients with a history
of cancer, necessitating mandatory monitoring [1, 2, 4]. Despite their efficacy, the
prescription of JAK inhibitors requires a careful risk-benefit assessment for each
individual patient and tailored dosing [3, 6, 7].

The most promising direction is the development of selective JAKI inhibitors,
which potentially reduce adverse effects compared to non-selective agents [2, 4, 8].
New molecules and tsDMARDs capable of blocking specific JAK kinases are also
under investigation [1, 2, 4]. Personalized therapy, where drug and dose selection is
based on patient biomarkers and inflammatory activity, is actively being studied [4, 6,
7]. Furthermore, the combination of JAK inhibitors with biologic agents represents a
potential strategy to enhance efficacy in refractory cases [3, 4, §8].

Conclusions: The JAK-STAT cascade is a pivotal signaling pathway in the
pathogenesis of RA, mediating the production of proinflammatory cytokines,
activation of T and B lymphocytes, proliferation of synovial fibroblasts, and cartilage
destruction [1-4]. Blocking this pathway has been a major contribution to the treatment
of RA, decreasing clinical activity, slowing the progression of erosions, and improving
patients' functional status [2, 4, 6, 7]. JAK inhibitors are an effective alternative to
biologic therapy, particularly in patients with inadequate responses to methotrexate or
bDMARDSs, opening new horizons for personalized and combination therapies [2, 4,
8].
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"KYKTI OQUEJIJIEPJAET'T TORCH-UH®EKIUAJIAP:
EMJIEY KOHE HOTHXEJIEPI

Aptbeik0ail Aiisxkan lIagbIxaHKbI3bI,
1 Kypc pe3uaeHTi

Kycin Apyxan KynaiidepreHkbi3bl,

1 Kypc pe3uaeHTi

Xanukyiaosa Huiaygpap Mypar:KaHKbI3bI,

1 Kypc pe3ueHTI.

AKyIIepIIiK koHe TUHEKOJIoTHs Kadeapachl,

C. . AchenauspoB atbiHgarsl Kazak yJITTBIK METUIIMHA YHUBEPCUTETI,
Anmatsl, Kazakcran

Anparna. Xykri aitengepaeri TORCH-undexuusiiap (TOKCOMmIa3mMo3, Kbl3aMbIK,
[IUTOMETAJIOBUPYC MH(DEKUMICHI, TepIiec )KoHe 0acka MH(eKIusIap) nepruHaTaIAbIK
ACKBIHYJIAPJbIH MaHbI3/Abl ceOenTepiHiH Oipi OOJbINT TaOBLUIAILI KOHE aHa MeH Oala
YUIIH >KOFapbl Kayin TeHaipeni. JKyKTUIK Ke3€HIH/I€ UMMYHOJIOTHSIIBIK ©3repicTep
uHpeKIusIapra Ce3IMTANIBIKTBI apTTHIPHII, OJAPAbIH ayblp aFbIMbIHA BIKHAN €TY1
myMkiH. TORCH-unbekusinap rmuaneHTapiaslK Oerer apKbUIbl OTil, OallaHbIH
3aKbIM/IaHYbIHA, Tya OITKEH akayJapra, >KaThIPIMIUIIK JTaMyJbIH TEXKEeIyiHe, TYCIKKe
KOHE OJ11 TyyFa aJIbIl KeJTyl MyMKIH.

Kazipri 3eprreynep TORCH-undexuusmapaply MepUHATAIABIK HOTHXEIEpre
alTapibIKTall ocep eTEeTIHIH KepceTenmi, Oy ocep HHGEKIHs TypiHE, KYKTUIIK
Mep3iMiHE KOHE €MHIH YaKbIThUIbI KYpri3ilylHe OaiiaHbIcThl. EpTe AmarHocrtuka,
CKPUHUHITIK 3€pTTeyJep *kKoHE Kayilci3 opi THIMII TepamusiHbl KOJJaHy OajaHbIH
3aKbIM/IAHY KayMiH TOMEHJIETY/AE€ MAHbI3Ibl POJI aTKAPAIb.

Ocpunaiima, xykrti oiennepaert TORCH-unbekusnapapl yakThUIbI aHBIKTAY,
IYPBIC €MJIey TaKTHKAChlH TaHJAy >KOHE KEUIEHJ1 MEIUUMHAJIBIK Oakpliay aHa MEH
Oana VIOIH KOJAMJbl HOTIIKENEpre KOJ MKETKI3YIIH HEri3ri maprrapbl OObII
TaObLIa/IbI.

Kinm ceo3oep: TORCH-unghexyusinap, sicykminix, nepuHamaiovly Hamudicenep,
mya OimKeH UH@eKYusLap, mMoKCONIA3MO03, YUMOMe2ani08upyc, 2epnec 6Upychwi,
KbI3AMbIK, HCAMBIPIUINIK UHDEKYUs, HeOHAMALObIK, ACKLIHYIAD.

Kipicme. Xyxri o#ienaepaeri TORCH-undexnusmap Kasipri —akymepik
TOXKIpUOEIe MaHBI3Ibl MEIUIIMHAIBIK-JICYMETTIK Macesie OOJIbIN TaObLIabl, ce0ebi
ojlap TEpUHATAABIK aypyHIaHILIK TEeH OJIIM-XITIMHIH Heri3ri cebenTepiHiH Oipi
6onbin cananaapl. TORCH kerieHiHE TOKCOIIa3MO3, KbI3aMBIK, [IUTOMETAJIOBUPYC
XKoHe reprec MHGEKIUsIaphl, COHMa-aK 0acka /1a BEPTUKAJIbbI )KOJIMEH OepiieTiH
uHpexkuusnap xaraapl. byn uHpeKuMsiap KYKTUIIK OapbIChIHAA aHa ar3achlHaH
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IJIaleHTa apKbUIbl Oanara OepuTim, OpPTYpJl JOpeKeneri 3akbIMJIaHy/lapFa OKemyi
MYMKiH [1].

JKykTimik Ke3eHiHIe oien ar3achlHa MMMYHOJOTHSIIBIK KalTa KYPBUIBIMIAHY
KYpeIi, OJ1 YPHIKTHI (0aiaHbpl) cakTayra OarbITTaIFaHBIMEH, HHPEKIMSUTBIK areHTTEPIe
Ce3IMTaNABIKTHIH apTybiHa ceden Oomansl. Hotmwxkecinge TORCH-undexmusinap xui
CYOKJIMHUKAJIBIK HEMECEe aTUNUSIIBIK TYPAC OTill, YaKbITHUIBI aHBIKTAIMald KaTybl
MyMKiH. byt o3 keserinme mHMEKIUIHBIH Oanara Oepidy KaymiH apTThIPaIbl JKOHE
OHBIH CaJIJIapbl PETiHE Tya OITKEH aKayiap, >KaThIPIIIUIIK JaMYyIbIH TeKETyl, OPTAIbIK
KYUKe )KYHECiHIH 3aKbIMJIaHY bl KOHE HEOHATAIBIK aCKbIHYJIAp JaMybl MyMKIH [2].

TORCH-unbekuusmapaplH KIMHUKAIBIK MAaHbBI3IbUIBIFBl  OJapJbIH  KYKTLIIK
Mep3iMiHe OailIaHBICTBI dCEp €TYIMEH Jie aHbIKTajaabl. EpTe rectanusuiblk Ke3eH e
KYKTBIpY 3MOpUOTreHe3/liH OY3bUIybIHA JKOHE ayblp Tya OITKEH akayiapra oKemyi
MYMKIH, aJ XYKTUIIKTIH KeIl Ke3eHJAepiHae HHQeKIus OanaHblH (PYHKIIHOHAIBIK
OY3BUIBICTAPBIMEH JKOHE HEOHATAJBIK MATOJIOTHSUIAPMEH KOPIHYl BIKTUMA.
CoHbiMeH KaTap, MH(MEKUUSHBIH TYpl, BUPYJIEHTTUIII >KOHE aHAHBIH HMMMYH]IBIK
MapTeOeci mepruHaTaIAbIK HOTHXKEIEpre Tikeel acep erenl [3].

Conrbl  xbpuiapel  TORCH-uH(pekmusnapapl JuarHOCTUKaay MEH eMjIey
TOCUIAEpl aUTapIIbIKTal >KETUIIIPUINEHIHE KapamacTaH, OJIap/blH €pT€ AHBIKTAIYBI
MEH THUIMIl OacKapbUIybl ol J€ 6©3eKTI Macene Oonbin OThlp. CKpPUHUHITIK
OarapiamManap/blH €HT13UTyl, CEPOTOTHUSIIBIK KOHE MOJIEKYIANIBIK JUarHOCTUKAHBIH
JaMybl, COHJIali-aK Kayirci3 eMey 9ICTEepiH KOJaHy TEpUHATAIBIK aCKbIHYIap/IbIH
aJIJIbIH aTyJia MaHbI3/IbI poJI aTKapaisl [4].

Ocrpiran OaitmanpicThl KYKTI oiiennepaeri TORCH-undekmusaapaplH aFbIMbIH,
eMJICY TAKTHUKACBIH )KOHE TIEPUHATAIIIBIK HOTHKEJIEPTe 9CEPIH KEIICH 11 3ePTTEY Ka3ipri
3aMaHFbl MEIUIIMHA YIIH ©3€KT1 OaFbITTapIbIH Oip1 OOJBIN TaOBLIA b,

Marepuajgap MeH daicrep. 3epTTey KypbUIbIMIaIFaH 9/1e0u 1oy hopMaThiHIa
Kyprizuial. FeuisiMu skapusnansivaapast i3aey PubMed, Scopus xone Web of Science
XanblKapanblK JaepekkopaapbiHga 2015-2025 oxpuimap apanbiFblHAAQ — Ky3€re
aCBIPBUI/IBI.

Tanpayra xykri ofiennepaert TORCH-undexumsiiap, onapablH JUarHOCTHKACHI,
eM/Iey TAaKTHKAachl JKOHE MEpPUHATAIIBIK HOTHXKENEepre ocepl Typaibl JAepeKTepii
KAMTUTBHIH paHAOMU3AlMsIaHFaH OaKblIaHATHIH 3€PTTEYJep, KOTOPTTHIK 3epTTeyiep,
KYWel miomynap, MeTaaHaIU3[ep KOHE XaJbIKapalblK KIWHUKAJBIK YCHIHBIMIAP
enrizinai. Tya 6iTkeH HHOEKIUIIAP, )KATBIPIIIIIK 3aKbIM/IaHYIIAp KOHE HEOHATAIJIBIK,
acKbIHyJapFa KaThICTBI MOJIMETTepi Oap 3eprreyinepre OachIMIBIK —Oepiiii.
TakpIppIllKa COMKEC KEIMEHTIH, KETKUIIKCI3 KIMHUKAIBIK JEepeKTepl Oap >KoHE
FBUTBIMY KYHIBUIBIFBI TOMEH JKapUsUIaHbIMAAP 3ePTTEYTe SHT131IreH KOK.

Hepexrepai ipikrey Oapbickina TORCH-uHbpeknmsuiapaplH Tapaaybl, aHa MEH
Oaymara ocepi, MUAarHOCTUKAJBIK OMICTEepl, eMJEy TOCUIAepl KOHE MEPUHATAIIBIK
HOTIDKETIEpre BIKMAIbl KapacThIphUIABL. JKuWHAIFaH MONIMETTEp CamajiblK Tajiaay
omicCiMEH OHJENIN, HETI3ri 3aHJIBUIBIKTAp AaHBIKTAIABl JKOHE FBUIBIMH TYPFBIIAH
HET13/1eNITeH KOPBITHIHIBLIAP KacCaJI b

Horuaxenep. XKypriziren sxyden tangay TORCH-unpexuusiiapabiH KYKTI
olienyepAeri arbIMbl MEH MEpPUHATANIBIK HOTHXKEJIepre acepl Kypeni, KenaeHrel
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naToQU3MONOTUSIIBIK ~ MEXaHU3MJIEp  apKbUIbl  KY3€re  acaTblHBIH  KOPCETT.
NupekunsHbIH KIMHUKAIBIK caliapbl KO3IBIPFHIITHIH TYPIHE, KYKTUIIK MEp3iMiHe,
aHAHBIH UMMYHOJIOTHSUTBIK CTaTyChIHA JKOHE MH(EKIMSIHBIH OacTanKbl HeMece KahTa
OenceHyiHe Tikenen Toyenmi [5].

TORCH-undexuusnap Ke3iHA€ BEPTUKAIbIbl TPAHCMUCCUSHBIH  KUUTIT
antapineikTaii Bapuabenbai. [{utomeranoBupyc wuHbpekmusaceiHaa (CMV) anaman
Oamara Oepimy xwuimiri 30—40% neitin sxeremi, an 6acTankbl HHGEKIHS JKaFdaibIHIA
O KOpCEeTKIIl »KOFapbulaiiibpl. TOKcoIIa3Mo37a TPAHCMUCCHS JKUUIIT >KYKTUIIK
Mep3iMi apTKaH caiibiH ecefi: | tpumectpae mamamen 10—-15%, an I tpumectpne 60—
80% neitin xerenl, Oipak epTe Ke3eHJI€ 3aKbIMAaHY/IbIH aybIPJbIFbl allKbIH OOIaIbl.
Kp3ambik nHdexusicel [ TpumecTpae )KyKKaH JKar/iaiiia Tya O1TKeH akayaap/IbIH Jamy
kaymi 80-90% neiiiH >xeteni, Oy OHBIH JKOFapbl TEPaTOreHIIK IOTCHIMAJIBIH
Kepcerei [6].

[lepunarannpik HoTIKENepal Tangay TORCH-uH(pexkuusiapabpiH >KaThIPIIIIIK
namyabiy, Texxenyl (OKIJT), mana Tyy koHE TOMEH CalIMAKICH TYbUITY KUUIITIHIH
apTybIMEH ThIFbI3 OalinanbICThl eKkeHiH kopceTTl. XKIAT 10-25% xarnaiina Tipkenesl,
an teMeH caiMakneH (2500 r TtemeH) TypuraH OananapabiH yiueci 15-30% neiiin
xetenl. CoHbIMEH KaTap, majia Tyy Kaymi 1,5-2 ece >xorapbutaiifel. bys esrepicrep
(heTornnaneHTapabIK JKETKUTIKCI3IIK, MJIAIEHTaHbIH KAaOBIHYJBIK 3aKbIMJIAaHYbI >KOHE
MUKPOLUUPKYISUUSHBIH OY3bLTybIMEH TYCIHAIpLIEAl [7].

[Tatorenetukansik Typrbiian TORCH-unbexnmsiap xyiieni KaObIHY peaKIHsIChIH
uHayknusnan, uarepaeikuraep (IL-6, IL-1B) xone icik Hekpo3 dakropbi-o (TNF-a)
JICHTeHiHIH >KOFapbUlayblHa OKelel. byl ©3 Ke3eriHjie mianeHTapiblK TOCKAYbUIIbIH
OTKI3TIIITITIH apTTHIPBIN, YPBIKTHIH (OaaHbIH) TIKEICH 3aKbIMAaHybIHA, COHJAN-aK
TUIIOKCHUST MEH METa0OJIMKaJIbIK Oy3buibicTapra ceben Oosnaapl. COHBIMEH KaTap,
SHAOTEIUATBAb TUCHYHKIUS KOHE TPOMOOTHUKAIIBIK ©3TepICTEp MUIAICHTAPIBIK KaH
alfHaJILIMBIHBIH OY3bUTYybIHA oKemeal [8].

bananapnpiy xarnaiieia Oaranay TORCH-undexuusiapablH HEOHATAIBIK JKOHE
y3aK Mep3iM/Ii HEBPOJIOTUSIIBIK CaliJapIapMEH ThIFbI3 OAJIaHBICTh €KeHIH KOPCETTI.
Xana TyraH HopecTenepe K1l aHbIKTaNaThIH MMaTOJOTUSIIBIK KOPIHICTEpre MbIHAIAp
KaTaJpl:

¢ OpTaJBIK XYHKE KYHECIHIH 3aKbIMIaHybl (MUKpouedanus, ruaponedanus),

o MHTPAKPAHUAIIBIK KaTbIIU(pHUKaIUsIap,

¢ XOPUOPETHHHT >KOHE KOPY OY3BUIBICTapHI,

¢ CCHCOHEBpAJIIbI €CTy KaOIJIETIHIH TOMEHEY],

e TEMAaTOCTUICHOMET NS KOHE CapFaro.

[MuromeranoBupyc HHGEKIHUICH Oaamapaarbl Tya OITKEH CEHCOHEBPAJIbl €CTY
KaOUIeTIHIH KOFAIYBIHBIH JKEeTeKIN cebenTepiHiH Oipi  OoibIm  TaObLIAIBI.
KnuHukanelk jaepekrepre coWkec, CHUMOTOMIbI Tya OITKeH WHMEKIUSICH Oap
6ananapaeiy 40-60%-b1H1a Y3aK MEP31MJ11 HEBPOJIOTUSIIBIK OY3bIIBICTAP JaMUJIBI, ajl
CUMIITOMCHI3 TybUTFaHIapAblH 10—15%-bIHIHa KeHIHI1 Ke3eHJe €eCTy HeMece
KOTHUTHUBTI OY3bUIbICTAp Maiiia 601ysl MyMKIH [9].

Hesponorusuisik namy TYPFBICBIHAH TORCH-undexkuusnap MU
KYPBUIBIMAAPBIHBIH ~ 3aKbIMIAHybIHA  OKEJIII, KOTHHUTHUBTI  (DYHKIUSIAPIbIH
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TOMEHJIEY1HE, MOTOPJIBIK JAMYAbIH TEXelylHe, SMUICHCUSIIBIK CUHAPOMIAPIbIH
KaJIBINITaCybIHA XKOHE IIepeOpalibl cajl aypybIHbIH JaMybIHa ceOen 00Iybl MyMKiH. by
acepiiep acipece XXYKTUTIKTIH epTe Ke3eHIHAe )KYKKaH nHeKusutap yuriH ToH [10].

Empey notmxenepin tangay TORCH-undexmusnapasl epre 1MarHocTUKanay MeH
YaKTBUIBl STHOTPOITHI TEpamus >KYPri3ydiH KIWHUKAIBIK THIMILTITIH KOpCETTi.
Toxcomnasmo3 ke3iHAe aHTUMApa3UTapIIbIK eM (CIUPaMULIMH HEMECe MUPUMETaMHH-
cynb(hanuasuH KOMOWHAIMACHI) BEPTHKAIbIbI Oepiny KaymiH TemeHaeteni. [eprec
MH(EKIUSIChIHIA BUPYCKa KapcChl Teparus (allMKJIOBUP) HEOHATAIBIK ACKBIHYIIAPAbIH
KULIITH a3aitaapl. COHBIMEH KaTap, KYKTI oMeniep/i TMHAMUKAIIBIK OakKbliay >KOHE
YABTPAILIOBICTBIK MOHUTOPHHI TEPUHATANBIK AaCKbIHYJIapJbl €pTe aHbIKTayFa
MYMKIiHIIK Oepemi [11].

EM HoTmxkeciHne OananapAblH JKardabl WH(EKUUSHBIH aybIpJbIFbIHA JKOHE
TepanusHbIH YaKbIThUIBI KYPrizulyiHe Toyesnail. Epre ke3eHjae aHbIKTaJbIN, JYPHIC
eMJICIITCH JKaFjaiiapja ayelp Tya OITKeH akKayJapAblH SKUUIIT aWTapibIKTai
ToMeHIeHal. JlereHMeH, Kem [IUWarHOCTUKaJaHFaH HEMece ayblp aFbIMIArbl
nHpekuusIap ke3igae Oanamapaa y3aKk Mep3iMAl HEBPOJIOTHSUIBIK KOHE CEHCOPIIBIK
OY3bUIBICTAP/IBIH 1AMy KayTll cakTanasl [12].

Ocpunaiima, ansiaFad HoTwxkenep TORCH-undexuusnapabiy xKyKTi siieniep MeH
OasanmapblH KaraalblHa alKbIH TEPIC 9CEp €TETIHIH KOHE OJIap/blH NEPUHATAIIBIK
HOTIIKEJIEPre bIKMAJIbI )KOFapbl €KeHIH KopceTeli. EH JKoFaphl Kayil *KYKTUIIKTIH epTe
Ke3eHIHJe MHGEKIMs KYKKaH Karaaiiga Oalkanaabl, ajl KOJaisibl HOTIDKENEp epTe
JAMArHOCTHKA, JQJIENlI €MJeYy TaKTUKAChl OHE KEIICHI1 MEIUIMHAIBIK Oakbuiay
apKbUIBI KaMTaMachkI3 etiaedi [13].

Taaxpuiay. Xypriziiren tangay #Hotmwkenepi TORCH-undexnusmapapy KyKTi
olienep MeH OananapAblH >KarJaiiblHA aWKbBIH oCep ETETIHIH >KOHE OJIapAblH
MepUHATANIIBIK HOTIKEJIEPIET1 POJIIHIH KOFaphl €KEHIH KopceTe/Il. AJBIHFaH JEPEKTep
3aMaHayd oleOMETTEepACTI HOTIDKEIEPMEH COHWKeC Kemelli XKoHe HH(EKIUSIBIK
(haxToprapbIiH (QEeTorIalleHTAPIIBIK KYHere TIKeJIe xKoHe kaHaMa dCEpP €Ty apKbLIb
ACKbIHYJIAp/IbIH IaMybIHa OKEJIETIHIH pacTai sl [ 14].

TORCH-unekumsanapaplH MNaTOreHe3IHAEe KETeKUIl peJial Kyienl KaOblHy
peaknuscel arkapaabl. [IpoBocnanutensHbil nutokudaepaid (IL-6, TNF-a, 1L-1B)
JKOFapbLIaybl IJIAUEHTAPIIBIK TOCKAYBUIABIH OTKI3TIIUTITIH apTThIPbIN, HHPEKIMSIIBIK
areHTTepAiH Oanara eTyiH >keHuiaereni. COHbIMEH KaTap, KaObIHY MeIuaTopJiaphbl
MpOCTarIaHINHICPAIH, CHUHTE31H KYIIEHTIN, >XaThIPJAbIH >KUBIPHUTY OCJICeHIUIITIH
apTThIpaNbl, OVJI ©3 Ke3eTiHJe Iana Tyy KaymiH »orapbuiaraabl. by Mexanusmaep
Ka3ipri FBUIBIMH JCPEKTEPMEH TOJBIK MJAJICNJACHTCH JKOHE JKYKTUIK Ke3lHAeTi
WH)EKIUSIIBIK aCKbIHYIAp/IbIH HET13T1 MaTOPU3UONIOTHSIIBIK HEeT131H Kypaiasl [15].

NH}eKugaHpiH KYKTUTIK MEp3IMIHE TOyeNll 9cepi /1€ MaHbI3Ibl KIWHUKAIIBIK
monre we. JKykrimikrig | Ttpumectpinge TORCH-undexumsiiap 3mOpruoreHes3niH
Oy3bUTYbIHA JKOHE aybIp Tya OITKEH aKayiap/blH KaJbllITacyblHA ajbin kenemai. Amn 11—
I Ttpumectpnepae wuHpexkuus kebiHecCe (QYHKIMOHAIIBIK OY3bUIBICTAPMEH,
MJIAlEHTapIIbIK KETKUTIKCI3AIKIICH JKOHE 1aja Tyy KayHiHIH apTybIMeH KepiHeai. by
nepekTep HHOEKIUSIHBIH dcepl YakbIT (haKTOpbIHA TOYEJI Il €KeHIH JKOHE opOip Ke3eH e
OpTYPJIl KIIMHUKAJIBIK calijapiiap TYbIHIAUTBIHBIH KepceTenl [16].
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bamamapasig J)KarmanblHa ~ KaTBICTHI aJbIHFaH HOTHXKEIIED TORCH-
UHOEKIMATIApAbIH  Y3aK MEp3iMJII  CajiapiapblHbIH MaHBI3AbUIBIFBIH  KOPCETEl.
Ocipece NHUTOMETATOBUPYC HMHQPEKIUACH OanamapJarbl CEHCOHEBPAJIABl €CTy
KaOlJeTiHIH >KOFalybIHBIH HETi3ri cebentepiHiH Oipi peTiHAE KapacThIPbLIAJIbI.
CoHbIMEH KaTap, OpTaNbIK XYHKe KYHECIHIH 3aKbIMJaHYbl, KOTHUTHBTI1 JaMyIbIH
TeXeNMyl KOHE MOTOPJIBIK OY3bUIBICTap CHUSKTBI AacKbIHyJaap OanamapablH eMmip
canackiHa y3aK yaksIT ocep erei. by TORCH-urbpexkumsiapap TeK mepruHaTaIIbIK
KE3€HMEH IIEKTEIMEH, Y3aK MEP3IM/II METUIIMHAIIBIK KOHE dJIEYMETTIK MACeTie PETIH/Ie
KapacThIpy KaXeTTiriH kepcerenl [17].

Emaey HoTmkenepiH Tanjay epTe JUArHOCTUKAa MEH YaKTbUIbl TEparUsHbIH
HICIIYII peJl aTKAPaThIHBIH KOPCETTi. DTHOTPONTHI €MHIH THIMILIITT HHPEKIUSIHBIH
TYpiHE KoHE )KYKTUIIK Mep3iMiHe OaiJIaHbICThI ©3repreHIMEH, JKaJIIbl alFaH/1a, JYPhIC
TaHJaJIFaH Tepalusl BEpTHKaNIb/bl Oeplly KayliH TOMEHJETIN, ayblp aCKbIHYJIAp/IbIH
aJIBIH alyra MYMKIHAIK Oepemi. COHbIMEH Karap, >KYKTI oHenaepal TUHAMHUKAJIBIK
0akplIay, YIBTPAAbIOBICTHIK JKOHE 3€pPTXaHANbIK MOHUTOPHHI TEPHHATAJIBIK
HOTIDKEIIEP/Il J)KaKcapTyda MaHbI3Ibl OpbIH anaisl [ 18].

ConbimMeH Oipre, 3eprreynepAiH Oenrun Oip mekreynepi 0ap €KeHIH aTan ©TKEH
XKOH. OPTYPJIl 3epTTeyJepAeri TUAarHOCTUKAIBIK KPUTCPUMIIEPAIH alblpMaIllbUIbIFbI,
MOMYJSIUSIIBIK  €PEKIICNIIKTEp JKoHE Oakbulady MEpP3IMIHIH OpPKEJIKUIIIT aJIbIHFaH
HOTWXKeENepAiH OIpKeIKl MHTEpIpeTaunusachlH KubiHAaraapl. COHBIMEH Karap, Kehoip
TORCH-un¢pexkuusnapaplH ~ CyOKIMHMKAQJIBIK  aFbIMbl  OJApABIH  YaKbITbLIbI
aQHBIKTATYbIH IIEKTEH 11, OYJ1 HAKTHI Tapady KUUIIriH Oarajaybl KMbIHaTaab! [19].

Kanner anranna, ansiaFaH HoTwkenep TORCH-undexnusiapasl Oackapyna
MYJIBTHIACIUIUTMHAPIBIK TOCUIIIH KKETTUITH KepceTemi. AKyIIep-THHEKOIOorTap,
MHDEKITMOHUCTEP JKOHE HEOHATONOTTAPABIH OIPJIECKEH KYMBICH €pTe JUArHOCTHKA,
AYPBIC €MJIey TaKTHKAChlH TaHJAy *OHE NEepUHATANIbIK ACKbIHYIApAbIH aJAbIH aly
YUIIH MaHbI3Abl. 3amaHayd KIMHUKaIbIK mnpakthkaga TORCH-undexuusmapabl
CKPUHUHITEY, Kayill TONTAapPbIH aHBIKTAY JKOHE KYKTUIIKTI JKE€Ke-Jlapa >Kypri3y Herisri
OarbITTapbIH O1p1 OOTYHI THIC.

KOPBITBIH/IbI

TORCH-undekuusnap xKykTi oiennepae KYKTUTIKTIH aCKbIHFaH aFbIMbIHA YKOHE
MEepUHATANIBIK HOTHXKEJIEP/IIH HAlllapiiayblHA 9KEJIETIH MaHbI3Ibl (PakTopiapsiH Oipi
005161 TaObLTaABI. OMap KaTHIPIILTIIK JaAMY/IbIH TEXeIyl, 1ana Tyy, TOMEH calMaKIeH
TYBUTY JKQHE OallajapAarbl HEBPOJOTHUSIIBIK XKOHE CEHCOPIBIK OY3bUIBICTAPABIH 1aMy
KayTiH alTapiIbIKTall apTThIPaIb.

AypyabplH TaTOTe€HE31He Kyienl KaOblHy peakiuschl MeH (heToIIaleHTapIbIK
KEIIEHHIH 3aKbIMJIaHybI HET13r1 pes aTkapaabl. MHQEKIUSIHBIH KYKTUIIK Mep3iMiHe
0allJIaHBICTBI dCcepl OPTYPJl KIMHHUKAJIBIK cayjlapiiapra albll Kejiemi, OV OHBIH
JAMArHOCTHKAChl MEH eMJIey TaKTUKAChIH TaHay/a €peKIle MaHbI3Fa Ue.

Epte 3eprrey, monenni emiaey KoHE KYKTI oMenaepal KelleHAl MeIUIIMHAIIBIK
6akpuiay TORCH-undexumsiapMer OalaaHBICTBI aCKbIHYJIAPABIH aJAbIH  aldyaa
mienry1i MoHre ue. Ochirad 6aiIaHBICTHI MYJIBTHANCIUTIINHAPIBIK, )KEKe-1apatanfad
TOCUT NEPUHATAIIBIK HOTHOKENIEP/Il dKaKCAPTYAbIH HET13T1 apThl OOJbI TaObLUIAIbI.
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BIIPOBA/I’)KEHHS CTPATEITi MPUCKOPEHOT'O
BIZITHOBJEHHS (ERAS) Y IPAKTUKY
FMHEKOJOTTYHOT'O BUIIIEHHS: KJITHIKO-
OPTAHIBAIINHI ACIIEKTH

Kanycrauk Hartanis BosiogumupiBaa
K.10.H., JIOTICHT,

npodecop kadenpu akymepcrna Ta rinekonorii Nel,
XapKiBChKUM HAIlIOHATBHUM MEIMYHHUMN YHIBEPCUTET,

3aBiJlyBauka riHekojoriuaum Biaaiaenusm KHIT XOP
«OKIII»

AKTyasnbHiCTh TeMH. OCTaHHI POKH ONEpPAaTUBHA T1HEKOJOTIS 3a3HA€ CYyTTEBUX
3MiH, II0 TOB’S3aHI HE JUIIE 3 YJIOCKOHAJICHHSIM XIPYpPTriuHMX TEXHOJIOTIH Ta
AKTUBHUM BIPOBAKEHHSAM MaJIOIHBA3UBHUX BTPYYaHb, aJi€ i 13 NEPErsgoM MiIX0/1B
710 TIEP10TEePAIITHOTO BEICHHS MALIEHTOK. Y I[bOMY KOHTEKCT1 OCOOJIMBOTO 3HAYCHHS
Ha0yBa€e KOHIIEMI[iS MPHUCKOPEHOIO BIJHOBJIEHHS MICHS XIPYypriYHUX BTPYyYaHb —
ERAS (Enhanced Recovery After Surgery), sika goBenia cBOI €EKTUBHICTh Y PI3HUX
rainy3six xipyprii [1; 2; 6].

3actocyBanHsa TpoTokojiiB ERAS chnpsmoBane Ha MiHIMI3aIlilO0 OINEpaIiitHOTO
CTpecy, ONTUMI3AIliI0 METa0O0JIYHOI BIAMOBI/II OpraHi3My Ta CKOPOUYEHHS TPUBAJIOCTI
rocmitamizamii [2; 3]. [lompu HasBHICTH YITKO CQOPMYJIBOBAHMX MIKHAPOIHUX
PEKOMEHIAIIH, X BIPOBAHKEHHS y BITUM3HSAHY KIHIYHY TPAKTUKY CYITPOBOIKYEThCS
MEBHUMH TPYIHOIIAMH, 1110 3yMOBIIIOE HEOOXITHICTh OLIHKM HE JIMILIE KIIHIYHOI, a U
oprai3amiiHoi e)eKTUBHOCTI TaKUX MIAX0IB [4].

TpanuiiitHi METOAM MEepioNepaliftHOro CynpoBOAY, SKI NependayaroTh TpUBae
roJIOlyBaHHSI, MEXaHIYHY MiATOTOBKY KHUILIKIBHUKA Ta HAAMIPHY 1H(QY31HiHY Tepamito,
HEP1AKO MPU3BOATH J10 MOCUJIEHHS XIPYPridHOIO CTPECY, YIOBUIBHEHHS BITHOBJICHHS
(GyHKLIM [NTYHKOBO-KUIIKOBOTO TPAKTY Ta MOJOBXEHHS TEPMIHIB CTal[lOHAPHOTO
nikyBaHHS [3; 5]. Y 3B 53Ky 3 IMM aKTyaJbHUM € BIPOBAKEHHS Cy4acHUX, JI0Ka30BO
OOTPYHTOBAHMX T1XOIB IO BEICHHS MAIIEHTOK Y MICIsS0NepaliiftHOMy Mepio/ii.

Mera [ocCHilzKeHHSI — OIIHUTH KIIHIYHY €(QeKTHBHICTh, O€3MeKy Ta
opraHizaiiifHi TepeBaru BIPOBA/KEHHS MYyJIbTHUMOJAIbHOI crparerii ERAS vy
MaII€EHTOK T1HEKOJOTIYHOTO MPO(UII0 pH MPOBEAEHHI MJIAHOBUX JIATAPOCKOTIYHIX
BTPYy4YaHb.

Marepiaaun Ta meroau. [locmipkeHHS TPOBENEHO Ha 0a3l T1HEKOJOTTYHOTO
BIIJIIJIEHHS. 3 aHANI30M pe3yJibTaTiB JIKyBaHHS MAILlIEHTOK, SKUM BHKOHYBAJIUCA
IJIAHOB1 JIAaApPOCKOIIYHI BTPYYaHHSA. Y paMKax JOCHIIKEHHS 3aCTOCOBYBAJIMCS
KJIFOUOB1 KOMIIOHEHTH mTpoTokoiny ERAS.

[Ipeonepauiiinuii eran mnependayaB i1HGOPMYBAHHS MALIEHTOK, CKOPOYEHHS
nepiofy NepenonepaliiHoro TOJOIYyBaHHS Ta 3aCTOCYBAHHS IEPOPATBHOIO
BYIJICBOJHOTO HABAHTAXKEHHS 3a 2—3 TOAMHHU JIO OIeparlii, a TakoXX BIAMOBY BIiJ
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PYTHHHOTO BHUKOPHMCTaHHS OMIOIAIB y MpeMeauKallii, 10 BiANOBIJAE€ CYyYaCHUM
pexomenpgartisim ERAS [1; 2].

[HTpaonepamiiiHiii etan BKJIIOYaB BUKOPUCTAHHS MYJIBTHMOJATIBHOI aHANre3ii,
oOMexeHHsT 1H(QY31HHOTO HaBAaHTAXXKEHHA Ta MIATPUMAHHS HOPMOTEpMIi, IO
CIPsIMOBAHO HA 3HIKCHHS METaOOJIYHOI BIAMOBI NI HA Xipypriunuii cTpec [2; 3].

[Ticnsionepartiitauii etan nepeadayaB paHHIO MOOLTI3AIli0 NAIieHTOK (y mepii 3—
4 rogwHM MICHS Omeparlii), CTUMYJISIII0 PAaHHBOTO EHTEPAJIBHOTO XapuyBaHHS Ta
BIJIMOBY BiJl pyTHHHOT'O BUKOPHCTaHHS JAPEHAXIB, 110 BiAnoBigae npuHuunam ERAS
[3;5].

PesynbTratH fgociigskeHHss Ta iX oOroBopenHsi. [lpoBeneHuit  anami3
POJIEMOHCTPYBAB CYTTEBI TMEpeBard MYJIbTUMOAAIBHOIO IMIAXOMY TOPIBHAHO 3
TPAAUIIITHOIO TAKTUKOIO BEJACHHS MaI[l€EHTOK.

3okpema, paHHs MOOLTI3alis Ta BIIMOBA BiJ] TPUBAJIOTO TOJIOSYBAaHHS CIPUSIIN
OUIBII MIBUJKOMY BIJTHOBJICHHIO MOTOPUKH KUINIEYHHKAa — B cepeaHboMy Ha 10—12
TOJMH paHillle, HDK Yy Tpyni CcTaHaapTHOro JiikyBaHHs [3;5]. Bukopucranus
MYJIBTUMOJIAJILHOT aHaire3ii (mapameramoli, HECTEpOigHl MpOoTHU3amajibHI 3acoow,
JIOKaJbHA aHECTE31sT) TO3BOJIMIIO 3HU3UTH TTOTPeOy B OIMOITHUX aHAIBreTHKax 10 60—
70%, 110 CynmpoBOKYBAJIOCA 3MEHIIEHHSM YacTOTH MOOIYHUX €(EKTIB, TaKUX SK
HyJ0Ta Ta ceaaris [2].

CKOpOYEHHSI TPUBAJIOCTI TOCHITANI3AIll € OJHUM 13 HaMOUIBII MMOKA30BUX
pe3yJbTaTIiB: CepeAHid JKKO-AeHb 3MeHmmBes 3 4,0-4,5 mo 1,5-2,0 mi6, mo
y3rOKY€EThCS 3 IAHUMHU MDKHApOJIHUX AociipkeHb [3; 5]. Kpim Toro, ontumizaris
MEJMKAMEHTO3HOI Tepamii Ta CKOpOYEHHs MepeOyBaHHS y CTallloHapl CIPHUSIIH
3HIDKCHHIO BHUTpaT Ha JikyBaHHa Ha 20-30%, 1o miATBEPIKYE EKOHOMIYHY
JOIIBHICT BIPOBaHKeHHS MpoTokoay ERAS [4].

OtpuMani pe3ysibTaTd cBiguaTh mpo Te, mo ERAS € He nume KiiHIYHO
e(heKTUBHOIO, ajie i opraHi3aiifHO JOIIILHOI MOJIEIUTIO BEICHHS MalllEHTOK.

BnpoBamxenns ctparerii ERAS y npakTuky TiHEKOJOTIYHOIO BiAJIIJICHHS
noTpedye KOMIUIEKCHOTO MYJIbTUANCIUILUIIHAPHOTO MIIX0Y, IKUM nependavyae TiCHY
B3a€EMOJIII0  XIPYpriB, AaHECTE310JI0riB Ta CEPEIHbOI0 MEIUYHOrO MEPCOHATy.
BaxxnuBuM opraHizaliiiHUM aclieKTOM € CTaHIapTU3allisl KIIIHIYHUX IPOTOKOJIB, YITKE
JOTPUMAHHS €TAITHOCTI JIIKYBaHHS Ta MPOBEICHHS CUCTEMHOTO HABYaHHSI MEIUIHOTO
nepconany [4].

Hamri pesynbraTté 3arajioM y3roJKYHOTBCS 3 JAaHUMHU CYYaCHUX MIKHAPOIHHX
JOCIIIKEHb, K1 MIATBEPIKYIOTh, 110 3acTocyBaHHs HpoTokoiiB ERAS no3Bosnse
3MEHIIUTH YacTOTy MICISONEpaIiiHuX YCKIaJHEHb, CKOPOTHTH TPHUBAJIICTh
rocrmiTaaizalii Ta MOKpaluTy pe3yIbTaTu JikyBaHHs [ 1; 2; 3].

Ha namry nmymky, kimodoBuM ¢aktopoM edexTtuBHOCTI mpotokony ERAS € He
OKpeMi HOT0 KOMIIOHEHTH, a iX CHCTeMHE MO€JHAHHS Y MeXaX €IMHOTO KIIHIYHOTO
anroputMmy. BomHoYac ciij 3a3HaYMTH, 10 HE BCI CJIEMEHTH IPOTOKOJY OTHAKOBO
JIETKO BOPOBA/DKYIOTBCA y TMPAKTHKy, IO TIIOB’S3aHO 3 OpraHi3amiiHUMHU
0OMEKEHHSIMH Ta HEOOX1THICTIO aJarTallii 10 JOKaJIbHUX YMOB.

Oxkpemy yBary ciiJi NpUAUIUTH paHHIA MOOUTI3AIll MAIlEHTOK Ta BIJHOBJICHHIO
€HTEPAJIbHOTO Xap4yBaHHS, L0 CHpUsi€ OUIbII MIBUAKOMY BIJHOBJICHHIO (YHKIIINA
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[UTYHKOBO-KUIIKOBOIO ~ TPaKTy Ta 3MEHIICHHIO PHU3MKY IMICIsonepaliiHux
YCKIQIHEHb, 30KpeMa TMapely KumiedHuka |[3;5], Brmodarouu iHGEKiiHl
YCKIIQAHEHHS, TMpodiJakTUKa SKUX € BaXJIUBUM KOMIIOHCHTOM CYYacCHUX
nepionepamifHux TpOTOKOMIIB [7].

Pazom i3 TUM moCiKEHHS Ma€ TTeBHI 0OMEKeHHsI. 30KpeMa, BOHO TPOBOIMIIOCS
Ha 0a3l OJHOTO JKYBaJIbHOTO 3aKjaay, IO MOXKE OOMEKYBaTH MOKJIUBICTH
EKCTpAaIoJIsIIii OTpUMaHUX pe3ynbTaTiB. KpiM Toro, BiACYTHICTh JOBIFOCTPOKOBOTO
CIIOCTEPEKEHHSI HE JI03BOJISIE TIOBHOIO MIPOIO OI[IHUTU BIJJAJICHI PE3yJbTaTH
3actocyBaHHa Tmportokony ERAS. V mnoganbmivx JOCHIDKEHHAX JOIIBHUM €
PO3IIMPEHHS] BHUOIPKM, aJanTarlis MDKHApOJHUX PEKOMEHJaIiil g0 crenudiku
KOHKPETHOTO JIIKYBaJIbHOTO 3aKJIajly Ta 3ajlydeHHs OaratornpodiibHUX IEHTPIB, 110
MiATBEPIKYETHCS M JTaHUMU BITYM3HIHUX JAOCTIIKEHb [8].

BucHoBkwu.

1. BopoBamkenuss mporokoiny ERAS 'y riHekosnoriyHoMy cramioHapi €
e()EeKTUBHUM IHCTPYMEHTOM ONTHUMI3allii JIIKYBaJIbHOTO MPOIIECY.

2. MynbTUMONAIBHUN TIAX1J JO03BOJISIE 3MEHIIUTH OINEpaliiHuil cTpec Ta
MPUCKOPUTH BIAHOBJICHHS MMAILIIEHTOK.

3. CKOpOYeHHsI TPUBAJIOCTI ToOcCHiTami3alii 3abe3neuye 3HaYHUM EKOHOMIYHUI
eexT.

4. KirrouoBum (bakropom YCHIIIHOTO BIIPOBAIKCHHS ERAS €
MYJIbTHIUCIMILTIHAPHA B3a€EMO/IISI T CTaHAapTU3AIlIs TIPOIIECIB.

5. [Ipotokon ERAS pouineHO po3risnatd sIK CydyaCHHUW CTaHAApT BEACHHS
MaIIEHTOK y ONEepaTUBHIN MHEKOJIOrI].
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HEPCIIEKTUBU BUKOPUCTAHHA
BIOAET'PAAYIOYHUX ITOJIMEPIB JUISI 3SAITIOJTHEHH A
KICTKOBUX JE®EKTIB I1PU bOUOBIN TPABMI

IHaBaoB Ouiekciit IMuTpoBUY

K.M€JI.H., aCHCTEHT,

Kadenpa tpaBmarosorii Ta oproneaii, Gi3nyHoi Ta peadbimTalifHoi MeIUIINHH,
XapKiBChKHMM HAIllOHATLHUM MEUYHUIN YHIBEPCUTET

IHaBjoBa OJuiena OJiekciiBHa

T.Me.H, podecop,

Kadenpa 3aranpHoi Ta K1iHIYHOI naTonoriyHoi ¢izionorii imeHi [1.0.AnbnepHa
XapKiBChbKHI HAIIIOHAIbHUNA METUYHUN YHIBEPCUTET

VYHacig0k BOEHHOTO KOH(MIIKTY B YKpaiHi 3HAYHO 3pOCiia YaCTOTa TSHKKUX TPAaBM
OMOPHO-PYXOBOTO  amapaTry, 30KpeMa  BOTHENAJIbHUX  IEpPEJOMiB, IO
CYNpPOBOKYIOTbCSI 3HAYHUMHU JePEeKTaMH KICTKOBOI TKaHMHHM Ta TMOTPeOyIOTh
CKJIQIHUX PEKOHCTPYKTUBHUX BTpy4YaHb. 3a JIaHUMH Cy4YaCHUX KJIIHIYHUX
CIIOCTEpPEXKEHb, OOMOBI TPABMU CTAHOBJIATh 3HAYHY YAaCTKYy YIIKOKEHb KIiHIIBOK, a
OUIBIIICTh NOPAHEHHWX MAIOTh BOTHEMAJbHI MEPEIOMH 31 CKIAJHUMU AePEKTaMU
kicTkyd. CaMme Taki TIEpPeIoOMH HaJeKaTh 10 HAUTSHKYIMX TPABMATUIHHUX YIITKO/KECHb
OTIOPHO-PYXOBOI'O amnapary Ta XapaKTEePU3YIOThCA CKIIAJHUMHU MOP(OJIOTTUHMMU
(YHKIIIOHATLHUMHA TIOPYIICHHSIMH KICTKOBOI Ta M’SIKOTKAaHMHHOI CTPYKTypH. Yepes
BHCOKOCHEPTETUYHHUI XapaKTep TPaBMH 3YMOBIIOE MAaCHBHY JECTPYKIIIO KiCTKOBOI
TKaHWUHH, YIIKOJPKEHHS M SKMX TKaHUH, CYJIMH 1 HEPBOBHUX CTPYKTYpP, a TaKOX
(dbopMyBaHHS 3HAYHUX KICTKOBUX AedekTiB. KpiMm Toro, njisi TakuMxX TpaBM XapaKTepHi
KOHTaMIHAIllsl paHU MIKPOOPTraHi3MaMH, TOPYIIEHHSI MIKPOIMPKYJIALIi Ta PO3BUTOK
nokanbHOi 1memii. CykymHiCTh [HMX (DaKTOpPIB CYTTEBO YCKIAQIHIOE Tepedir
penapaTUBHOTO OCTEOTEHE3y Ta YacTO NPU3BOAUTH 10 3aTPUMKH KOHCOJIIAIi
nepesioMiB, PopMyBaHHS HECIIPABKHIX CYTJIO0IB a00 PO3BUTKY OCTEOMIENITY [1,2]..

Meta pocaigxenHsi. Metoro gaHoi poOOTH € aHaNI3 CydyaCHUX JITEpaTypHHUX
JaHUX IOJ0 OOTIPYHTYBAHHS TEPCIEKTUB BUKOPHUCTAHHS [UIsI OCTEOCHHTE3Y
HaKICTKOBUX IUIACTHH, BUTOTOBJICHMX 3a JOMOMOTOw0 TexHojorii 3D-apyky 3
KOMITO3UTHOI'O Martepiaiay Ha ocHOBI noJinaktuay (PLA).

Marepiaiau Ta Metogu. PoOoTa IpyHTY€ThCS Ha aHalli31 Pe3yibTaTiB CydacHUX
HAayKOBHUX JIOCIIJKEHb, OIMYOJIKOBAHMX Yy HAYKOBUX CTaTTAX 1 CIEIiali30BaHUX
BUJIAHHAX, MIPUCBAYEHUX AOCTIIPKEHHIO MEXaHI3MIB pereHepailii KiCTKOBOi TKaHWHU
mpu OOMOBIM TpaBMi, a TaKOX MOXIHUBOCTI 3aCTOCYBaHHSI O0107€TpaTOBaHUX
MOJIMEPHUX  KOMIIO3WUTIB 1  TEXHOJOTIM  aJWTUBHOTO  BHPOOHUIITBA Y
PEKOHCTPYKTHBHIN TPAaBMATOJIOTIT Ta pereHepaTUBHINA MEAUITUHI.

[lepmmim eTtamoM pereHepaiiii KICTKOBOI TKaHWHU € 3amaigbHa (dasza, ska
PO3MOYMHAETHCS OE3MOCePEeHHO TICIS TpaBMH. Y MICIl mepenomMy (HopMyeThes
remMaToma, CKJIaJOBl SKOi (KIITHHHI eleMeHTH, (PpiOpuH Ta iH..) BUKOHYIOTH POJIb
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TUMYACOBOTO O10JIOTIYHOTO MATPUKCY JJIs KIITHH, IO OEpyTh ydacTh Yy MpoIecax
penapariii. Y meil mepioa BiOYBA€ThCSI aKTHUBAIiS JICUKOIMTIB 1 TPOMOOIIUTIB, SKi
npoaykytots mutokinu (IL-1, IL-6, TNF-a) Ta dakropu pocry (PDGF, TGF-§,
VEGF), mo CcTUMyJIOI0Th MIrpamilo Me3eHXIMaJlbHHX CTOBOYPOBHUX KJIITHH,
npodideparttiro GpidpodacTiB, aHTiOTeHE3 1 POPMYBaHHS IEPBUHHOTO PETEHEPATY, IO
3a0e3neyye MOJaNbIIe BiJHOBICHHA CTPYKTYpH KICTKHM 4Y€pe3 YTBOPEHHS M’ SKOTO
MO030J1s1 (CKTamaeTbes 3 (piOpO3HOI Ta XPAMIOBOI TKAHWHM) 1 3a0e3medye NMEepBUHHY
cTabimizalfito KiCTKOBUX yiamkiB. Hamam BigOyBaeThCs MpoleC EHXOHIPATbHOI
ocudikailii mepedyJaOBYEThCS Y JIaMEJISIPHY KICTKOBY TKaHWHY 3 BIlJHOBJICHHSM
HOPMaJIbHOT apXITEKTOHIKH KIiCTKU. [3, 4, 5].

3HauHE YIIKOJKEHHS M’ SIKUX TKaHWH BHACIIJIOK OOMOBOi TpaBMH, MOPYLICHHS
KpOBOIIOCTayaHHs, 1H(EKI[IiHa KOHTaMiHallisl paHH Ta BTpaTa (PparMeHTIB KiCTKOBOI
TKaHUHU TPU3BOAATH J0 (OpMYyBaHHS BEITUKHUX KICTKOBUX JE(PEKTIB 1 MOPYIICHHS
HOpPMAaJIbHOIO NEpediry pernapaTUBHOIO OCTEOI€HE3Y. Y TaKMX YMOBAX 3pOCTa€ PU3UK
3aTPUMKH KOHCOJ11alli nepeaomy, popMyBaHHSI HECIIPABKHIX CYIJIO0IB Ta PO3BUTKY
MOCTTPAaBMATUYHOTO OCTEOMIEMITY [2,5].

TpanuuiiiHi ~ METOAM  PEKOHCTPYKMLII  KICTKOBUX  J€(EKTiB,  30Kpema
ayTOTpaHCIUIaHTaIlil abo0 3acTOCYBaHHS MeETaJeBHX IMIUIAHTATIB, SIKI ChOTOJIHI
3aITUIIAIOTHCS «30JI0TUM CTaHAAPTOM» JIKyBaHHS, MalOTh HU3KY CYTTEBUX OOMEKEHbD.
Cepen Hux — oOMEXeHa KUIBKICTh JOHOPCHKOI KICTKOBOI TKaHWUHH, PH3UK
1HMEKIIHHUX YCKJIaIHEHb, HEOOXIHICTh MOBTOPHUX XIPYPriYHUX BTPYyYaHb IS
BUJIaJICHHS IMIUIAHTATIB, @ TAKOK BUCOKA BapTICTh JIIKyBaHHS Ta TpUBasia peaduTiTaIlis
HalieHTiB. Y 3B’S3Ky 3 I[UM, 3HaYHUI HAYKOBHMH 1HTEpEC BUKIIMKAE PO3pPOOJICHHS
HOBUX OloMarepiaiiB [JIsi pEreHepaTUBHOI MEIUIMHU, 37aTHUX €(PEKTUBHO
3aMillyBaTH Je(eKTH KICTKOBOI TKAHUHU 1 CTUMYJIIOBATH MPOLIECH pereHeparii.

OaHuM 13 NEPCHEKTUBHUX HAIpsMIB Cy4yacHOi oOpTomenii 1 TpaBMAaToJIOrii €
BUKOPHUCTaHHA O010/€TpaJOBaHUX IMOJIMEPIiB Ta iX KOMIIO3HWTIB JJisi CTBOPEHHS
OCTEOKOHIYKTUBHHX KapkaciB (scaffolds). 3okpema, noninaktun (PLA), nomriikoniza
(PGA) ta ix KOMIO3UTHI MaTepianu 3 OloKepaMiKamMH, TAKUMH SIK T1IPOKCHUANATUT
(HA) 1 B-tpukansuiiipocdar (B-TCP), mmpoko OOCITIJKYIOTBCA AK MaTPHI s
pereHepaiiii KICTKOBOi TKaHWHHU. Taki KOMITO3UTHI CTPYKTYPH MO€JHYIOTh MEXAHIUYHY
MILIHICTh IOJIIMEPIB 13 010aKTUBHUMH BIACTHUBOCTSIMH KaJlbLlii(pochaTHUX MaTepiaiiB,
[0 cOpusie aaresii KIITHH, iX mpoidepaiii Ta nudepeHmianii, a TAaKoX CTUMYIIIOE
(dhopMyBaHHS HOBOI KICTKOBO1 TKaHUHHU.

Cy4yacHUMH  €KCHNEPUMEHTaJbHUMH  JOCHIDKEHHSMU  IIOKa3aHo,  HIO
OloserpaioBaHi mojiMepHi kKapkacu Ha ocHOBI PLA 3 nomaBanHsM kanbliidochaTHUX
KOMITOHEHTIB, 30KpeMa 30kpemMa rigpokcuanatutom (HA) 1 B-tpukanbmiiidocharom
(B-TCP), 3a cBOIM XIMIYHHM CKJIaJIOM HAOJMKEHI 0 MIHEPAJIBHOTO CKJIaTy KICTKOBO1
tkanuHu. Kommno3utu PLA/HA ta PLA/TCP neMoHCTpYyIOTh 3HAUHHI TMOTEHIIAI TSI
3aCTOCYBaHHSA Y pereHepaTHBHIN MEAUIIMHI 3aBIKA BUPAKEHUM OCTEOKOHTYKTHUBHUM
BJIACTUBOCTSIM, CIPUSIOTH aAre3ii KIITHH, 1X npoiideparii Ta gudepeHIianii, a Takox
CTUMYJIIOIOTh ()OpMYBaHHS HOBOi KICTKOBOi TKaHWUHU [7-9]. Cxaix 3a3HayuTH, 110
PO3BUTOK TEXHOJOTIH aJWTUBHOIO BUPOOHHUIITBA, 30KpeMa 3D-Ipyky, H03BOJIsIE
CTBOPIOBATH MEPCOHATI30BaH1 IMIIJIAHTATH 31 CKJIaJHOIO MTOPUCTOIO apXITEKTYPOIO, SIK1
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BIITBOPIOIOTh MIKPOCTPYKTYpPY KICTKOBOi TKaHWHHU 3a0€3MeuyIOTh ONTUMATbHY
OCTEOKOHTyKTHUBHICTB Ta CIIPUSIIOTH MOKPAIIEHHIO Mpo1ieciB ocTeoinTerpaii [10].

PasoMm 13 TuM, mompu 3HAUYHUN Tporpec y po3poOieHHI OioaerpanoBaHUX
MaTepiaiiB I pereHepaitii KicTKOBOI TKaHWHU, TTpo0iieMa e(peKTUBHOTO BiTHOBJICHHS
BEJMKUX JAC(PEKTIB KICTKM TMPHU CKIATHUX TMeperoMax 3ajHIIa€ThCsl HEJOCTATHBO
BUPINICHOI0. BITBIIICTh ICHYIOUMX JOCTIIKEHBb 30CEPEIKEeH] Ha eKCIIEPUMEHTaTbHIX
MoAeNlssX abo 3acToCyBaHHI OKpeMux OlomarepianiB, TOAI SK ONTHMAaJbHI
KOMITO3UIIIMHI ~ CTPYKTYpH, IO TOEJHYIOTh OIOCYMICHICTH  TOJIMEpIB 13
OCTCOIHAYKTUBHUMHU BJIACTUBOCTAMM KaiblliiihochaTHuX MarepiajiiB, MOTpeOyIOTh
NOJANBIIOTO BHUBUYEHHS. Y 1bOMY KOHTEKCTI TEPCICKTHBHUM HANpPSIMOM €
PO3pO0JICHHST HOBMX KOMITO3UTHUX MaTepianiB Ha ocHOBI PLA 3 momaBannsm HA 1
TCP nnst CcTBOpeHHS TIEPCOHANII30BAHMX IMIUIAHTATIB, 3JaTHUX 3a0€3MEUYUTH
MEXaHIYHY MIATPUMKY J1e(DEeKTy, CTUMYJIOBATH OCTEOT€HE3 Ta MOKPAIIUTH MPOLecH
pereHepaiiii KicTkoBoi TkaHWHU. Came 1€ BHU3HAYa€ aKTYalbHICTh Ta MPAKTUYHY
3HAYYLIICTh JAHOTO HAPSIMKY Cy4acHOI TpaBMaToJIOr1i, OPTOIEli Ta pereHepaTuBHOI
METUITNHHU.
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KOJIOPUCTUYHUI KOMIIOHEHT B
OHOMACTHUYHOMY INPOCTOPI KUEBA

Jlaxno Harajisa BajieHTHHIBHA

KaHIuaaT (II0OTIYHUX HAYK, TOTEHT,

JOLIEHT Kadeapu yKpaiHChbKOI MOBU

KuiBchkuit ctonnunuii yHiepcuteT iMeHi bopuca ['pinuenka

KonbopoHa3Bu € mpeaMeTroM YHMCICHHUX MOBO3HABUMX CTY[IA YKpPAiHChKUX Ta
3apyOlKHUX JOCTIAHUKIB. [IuTaHHS CTPYKTYpH Ta €BOJIIONIT KOJIOPATURIB SIK I1TICHOT
JIEKCUKO-CEeMaHTUYHOI Ipynu IpyHTOBHO aHanmi3zyBanu . baGii [1], B. ['opobers[2],
O. IziBak[3], A. [nmakosB [4], A. Kupuuenko [5], A. Kputenko [6], JI. CraBunpka [7],
M. Yukaio [8] Ta iH. JITHTBOKYJIBTYpPHHI MOTEHITIAN IIUX JIEKCEM Ta iXHIO 3/1aTHICTb
TPAHCIIIOBATU KYJbTYpPHI cMHCIIU BUCBITIEHO B mpaisix I. 'ymentok [9], T. Cemamiko
[10], T'. SIBopcekoi [11] Ta iH. Barome 3HaueHHs I HalIoi poOOTH Mae Iparsd
I'. BumoBens [12], mpucBsaueHa poji Ha3B KOJABOPY Y (POpMyBaHHI YKpaiHCHKOTO
eprotiMmikony. Ilompu 3HayHWil HayKOBUH JOpPOOOK, KOJIBOPUCTUKA MOBHOIO
npoctopy KueBa B €1THOCTI HOTO TONOHIMIYHHMX Ta EPrOHIMIYHUX BUMIPIB J0C1 HE OyJia
00’ €KTOM KOMILJIEKCHOTO aHaJ3Yy.

MoBuuii mpoctip cydacHoro KueBa — 1ie CkjIajHEe MEpEIryIeTeHHs] 1CTOPUYHOL
nam’siTi Ta JUHAMIYHOTO MapKETUHTOBOT'O ChOTOJICHHS, /1€ KOJIP BUCTYIA€ OJTHUM 13
HaWO1IBII BUPA3HUX CEMIOTHUHUX MapKepiB. AKTYaJbHICTh JIOCHII>)KEHHS 3yMOBIICHA
MOoTpeOOoI0 IUIICHOTO OCMUCJICHHS TOMOHIMIKOHA Ta EProHIMIKOHA SIK Ba)JIMBUX
CKJIQJHUKIB ypOaHicTUYHOTO JaHamadry cronuimi. SKmio TomoHiMu 30epiraroTh
KOJIIPHUM KOJ MHUHYJIMX €IO0X, BigoOpakalour OCOOJIMBOCTI MPUPOIHOTO peiabedy,
apXITeKTYpHOI 3a0y/I0BU Ta ICTOPUYHI €Talmy PO3BUTKY MICTa, TO Cy4acH1 €proHiMu
AKTUBHO BUKOPUCTOBYIOThH KOJIOPUCTHUKY SIK THCTPYMEHT 1ICHTH(IKAIIIT Ta €eMOIIIMHOTO
BIUIMBY Ha CHOXHWBaya. Takuil MiAXiJ Ja€ 3MOTY MPOCTEKUTHU, SK KOJIP CTae
CHOJIYYHOIO JIAHKOK MK TPAAMIINHHOIO reorpapiyHO0 HOMIHAIIEI Ta KPeaTUBHUM
HEHUMIHIOM 013Hecy, POpPMYIOUYU CBOEPITHUNA KOJOPUCTUYHUIN 00pa3 MeramnoJiica.

O0’exTOM JOCIIIKEHHS € BJIacHI Ha3BU MicTa KueBa (TOMOHIMU Ta €proHiMu), 110
MICTSTh Y CBOIH CTPYKTYpP1 KOJIbOPOHA3BHU.

Meta poOOTH MoNsTrae y BUSBIECHHI CTPYKTYPHO-CEMAHTHUYHUX 1 MparMaTUYHUX
oco0nMBOCTEM (PYHKI[IOHYBaHHS KOJIOPAaTUBIB y TOIMOHIMIYHIA Ta €pProHIMIYHINA
CHUCTEMAX CTOJIMIIL.

KuiBChbKHMII OHOMAaCTUKOH PENPE3CHTYE 1CTOPUKO-KYJIBTYPHUM PO3BUTOK MiCTa
yepe3 pi3HI TUMNM BIAaCHUX Ha3B. BaroMuMm cerMeHToOM ypOaHOHIMIi € TOAOHIMH, Y
CKJIaJIl SIKUX KOJIPHUM KOMITOHEHT (DIKCY€ 1CTOPHYHI 00CTaBUHU (POPMYBAHHS JIOKYCY
abo #oro HpHpOI[Hl ocobsmBocTl. Hanmpuknan, rofoHimM 6y 3ereHa Ma€ ONHUCOBUMN
XapakTep 1 TMOB’A3aHUN 13 HASBHICTIO TYCTOI POCIMHHOCTI Ha I TepUTOpii B
munynomy. HatoMicTs Ha3Ba 6yi. Yepgora iCTOPUYHO KOPEIIOE 3 XapaKTEPUCTUKAMHU
MICIIEBOCTI, 30KpeMa KOJIbOPOM IPYyHTY a0o 1erisiHo1 3a0ynoBu. ['oioHIM 8y1. 3o10ma
pPENpe3eHTyE CUMBOJIIYHY CEMaHTHUKY KOJbOPY, IO TPAIAUIIINHO aCOIIOETHCS 3
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0araTCTBOM 1 IIIHHICTIO, BOJAHOYAC MEPETYKYIOUYHUCh 13 1CTOPUYHOIO TPAIUIIIEIO
HaliMEHYBaHHS 30.10mi gopoma.

Y cy4acHOMY OHOMAaCTUYHOMY MPOCTOP1 MiCTa KOJOPUCTUYHA JIEKCUKA aKTHBHO
(GYHKITIOHYE TaKOX y HaszBax e6yi1. Pooicesa, npos. Poowcesuti, a TakoX B €proHiMi
caodoee mosapucmao « Posxxceea mpoanoay, e BOHa BUKOHY€E POJIb 00pa3HOro MapKepa
HOMIHAII Ta MIJCHIIOE EKCHpecuBHICTh HoMmiHamii. I[logibHy 3aKkOHOMIpHICTB
CIIOCTEPIraeMo 1 B IHIMUX ypOaHOHIMaX, 30KpeMa y Ha3Bi CTaHIIi MeTpo « YepsoHuil
Xymipy, a TakOX y TOTNOHIMax napk «Becenka» Ta 3o1omosopimcukuii ckgéep, ne
KOJIOPUCTUYHHUHN €JIEMEHT IMiAKPECITIOE 1CTOPUKO-KYJIBTYPHY 3HAUYIIICTh BIATOBITHUX
00’ €KTIB.

Oco0OnuBe Micle nocijae ypoanoHim npocn. Yepsonoi Kanunu, y aKoMy KOJipHa
O3HaKa TMOEAHYETbCA 3  (ITOMOPOHUM CHMBOJIOM, YTBOPIOIOYM  BHUPA3HUM
JIHTBOKYJIBTYPHHM 00pa3, 110 BUXOJUTH 3a MEKI IPOCTOr0 OMUCY KOJIbOPY ATOIU.

Konopuctuyna mnamiTpa BUpa3HO MNPEACTaBI€HAa 1 B XOpPOHIMax — Ha3Bax
icTOpUYHUX MicueBocTel. 3okpema, bina /[ibposa BinoOpaxae NpUPOAHY CHEUPIKY
naHAmadTy, 3agikcoBaHy B HAPOHINA TpaaHIIli HOMIHALII.

ApxaluHMil MJIAaCT KOJOPUCTUKU 30epirae rigpoHimis. JlitonucHa piuka 3osr0ua
(3on10mua) IMOBIpHO OTpHMaja Ha3BY uepe3 BIATIHOK MicKy Ha Oeperax. IlomiOHui
MPUHIUI Bi3yaJlbHOTO OMKCY (PIKCYEMO B Ha3BaxX KUIBChKHX 03ep: bine, Cune (Cunsx),
T'onybe ma Becenka. O3epo Cpionuu Kin Ha Ilo3HSIKaxX IEMOHCTPYE 1HILY MOJENb:
MOTPHU KOJIOPUCTUYHY KOHOTAIl1}0, KOMIIOHEHT «K1D» MA€ TIOPKChKE MOXOHKEHHS, 10
CBITYUTH MPO OaraTomapoBiCTh MOBHOTO IIPOCTOPY MiCTa.

CyuacHuii epronimikoH KwueBa umocTpye mnepexii KOJbOPY 3 OIHMCOBOI Y
MparMaTuyHy IIoHMHY. Y cdepi IHAYCTpli Kpacu KOJIPHUNA HEUMIHT BapirOETHCS BiJl
TPaAUIIIHUX YKPATHOMOBHUX HOMIHALIA — «bina 6opoday, « Caramosa yuproivHsy,
«3enene sa61yKo» — O 1HIIOMOBHUX €ProHIMIB Ha KTalT «The Saloony» abo «Mr.
Colty. Baromy poib BIAIrpalOTh TPAAMIIIITHI CHMBOJIIYHI KOJIbOPOHA3BHU, 3aKPIILIEHI 32
MDKHApOJHUMH Ta JIEP>KaBHUMU IHCTUTYIISIMU, 30KpeMa « Yepsonuil Xpecmy.

OcoOnuBY aKTUBHICTh y KOMEPIIHINA HOMIHAI[lI BUSBISIIOTh CHHIM Ta YKOBTUH
cnekTpu. biakuTHuil Konip npeacrasiaeHuil B eprouimax «bJ/1YV BEPPIy, «brakumna
mazicmpanvy, «bnakumna napaconvka» Ta «bnakumna 3amoxay. IIpUKMETHUK
«OKOBTUI» (aHrn. yellow) y KHUIBCbKOMY Oi3HEC-CEpPEIOBHILI MapKye€ pi3HI THUIIU
00’exTiB: «Yellowy, « DREAM yellow», «Yellow Keyy, «’Kosmi Cmopinku Yxpainuy
tommo. CHMBOJIIYHE HABAHTAXKEHHS I[HOTO KOJILOPY AaKTyali3yeThCs B JISUTBHOCTI
oprasizaiiiii Ta mpoekTiB «/Kosma cmpiuxa» ta «Koemo-brakumnuiiy (Yellow-Blue
Foundation).

AHari3 310paHoro Marepiairy Ja€ 3MOTy BUOKPEMHTH (DYHKITIOHATIbHI OCOOIMBOCTI
KOJLOPOHA3B Y PI3HUX CErMEHTaX OHOMACTHYHOTO MPOCTOpY. Y TOMOHIMII Ta
riApoHIMII TIepeBaka€ HOMIHATUBHO-ACCKPUNTUBHA (YHKIlISA, /1€ KOJIp JOMoMarae
nudepeHioBaTH 00’ €KTH 3a IXHIMU (DI3MYHUMHU O3HaKaMu. Y Ha3zBaX 1CTOPUYHOTO
LHEHTPY (8y1. 3onoma, 3010mo8pimcvbKull ckéep) aKTyalli3yeThbCsS MEMOpPIaJIbHO-
CUMBOJIIYHMM noTeHUial. HaToMICTh B €proHiMiKOHaX KOJIIp NEPEXOAUTH Y IUIOIIHUHY
MparMaThKy Ta aTpakiiii, BAKOHYIOUYH POJib 3ac00y MPUBEPHEHHS yBaru i popMyBaHHS
iMiKy. OkpeMo BapTO BIA3HAYUTH 1eHTU(DIKALIAHY (QYHKIII0 KOBTOTO Ta
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OJIaKUTHOTO CHEKTpiB («Kosma cmpiukay, ¢pono «Kosmo-braxumnuiiy), 1110
BUCTYMAIOTh MapKepaMH HalllOHAIBHOT COJIIIapHOCTI.

CTpyKTypHI  XapaKTEepHCTHKH  Ha3B  TaKOX  JICMOHCTPYIOTh  IOMITHY
mudepenttiaiito. TononiMiuaa cuctemMa KueBa € KOHCEpBaTHBHOIO: TYT MEPEBAXKAIOTh
MPOCTi aTpuOyTUBHI MOJEII THITY ApukmMemuux + imennux. HaTomicTh KoMepIiiHi
HallMeHyBaHHS  (€proHiMIB)  BiJ3HAYAIOTHCS  OUIBIIOD  BapiaTUBHICTIO  Ta
iHHOBaHIcTIO. 711 HUX XapakTepHi CyOCTaHTHUBALlisl MPUKMETHHUKIB (HAPUKIAJ,
«Yellowy, canon «binuti»), BAKOPUCTaHHS TOpUIHUX KOMNO3UTIB («Green-Huby) Ta
aKTUBHE 3aJIy4eHHS 1HIIOMOBHUX KOMIIOHEHTIB, IO MiJCHJIIOIOTH MPECTHXKHICTD 1
MapKETHHTOBY MPUBAOIUBICTh OpEHTY.

OTxe, KOJOPUCTUYHUN BUMIP MOBHOIO MpocTopy KueBa 1eMOHCTpy€E €BOJIOLIIO
B1Jl MPUPOAHOI JACCKPHIILIII B TOMTOHIMAX JI0 ITparMaTHYHOT CUMBOJII3allii B €proHiMax.
CTpyKTYpHO 11€ BUSBIISIETHCS y MEPEXO/I1 BIJ TPAAUIIINHUX aTpUOYTUBHUX MOJIEIEH 710
CKJIaJIHIIMX T10puaHuX (OpM 1 3am03UUeHb, 1Mo TpaHchopMye DYHKIIO KOIBOPY 3
ONKCOBOI Ha 1ICHTU(IKALIIHY Ta aTpakTUBHY. [lepcnekTrBY MoAgaNbIIuX TOCTIIKEHb
y0adyaeMO y BHUBYEHHI BIUIMBY TIJIOOQMI3allliHUX MPOLECIB Ha TpaHCHopMalito
KOJIIPHOI KapTUHHU CBITY MEIIKAHIIIB Cy4aCHOTO MerarmoJica.
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PEJITIMHO-®1JIOCOPCHKA AHTPOIIOJIOI'IA
INAM®UIA IOPKEBUYA B KOHTEKCTI ®OPMYBAHHS
YKPAIHCBKOI AYMKHU MOJIEPHOBOI 1ObH

Anekceenko OJiena,
acmipanTka kadeapu dinocodii Ta pemnirie3HaBCTBa,
KwuiBchkuii cTonmnunuii yHiBepcuTeT iMeHi bopuca I'pinuenka (Ykpaina)

Beryn. Peniriiino-ginocodebka cnagmumna [lamdin KOpkeBuy nocinae Baxiuse
Miciie y popMyBaHHI YKPaiHChKO1 IHTEIEKTYaIbHOI TPAAUIIIT MOJIEPHOI 100U, 30KpeMa
y po3po0bii IpoGIeMH JIIOIUHH SK JYXOBHOI icToTH. Mloro aHTpomooriuna KOHIemnis
mocrae sk crpo0a TOJOJaHHS OJHOOIYHOCTI PAIliOHATICTHYHUX IMAXOAIB Ta
OOTPYHTYBaHHSI LIUTICHOTO OadeHHs JIOJChKOI Mpupoju. OcoOIMBOro 3HAYCHHS Y
[IOMY KOHTEKCTI HaOyBa€e BUCHHS MPO «CEpIE» K OCEPEOK TyXOBHOTO KHUTTS, IO
MOEIHY€E TMi3HABAJIbHI, MOpaJbHI Ta peniriiHi Bumipu. BogHodac ¢inocod po3BuBae
IJIATOHIBCHKY TPAAMIII0 PO3YMIHHSA ICTMHHM SIK 00’ €KTHBHOI JYXOBHOI pPE€ajbHOCTI,
JOCTYII A0 AKOi 3A1MCHIOEThCS HE JIUIIIE Yepe3 PO3yM, ajie i uepe3 BHYTPILIHIN JOCBIA
0COOHUCTOCTI.

AKTYAJbHICTh JOCJTI’KEHHS 3yMOBJICHAa HEOOX1IHICTIO TITUOIIOr0 OCMUCIIECHHS
OHTOJIOTIYHOTO CTaTyCy ICTMHHM Ta 1JIel, a TaKoX €TUYHOTO BUMIpPY aHTpononori'l'
FOpkeBHua y KOHTEKCTI PO3BUTKY YKPaiHChKOI (P110CO(PCHKOT TyMKHU. Y IbOMY 3B’ SI3KY
0COOJIMBY yBary NpUJLJICHO aHali3y CHIBBIIHONIEHHS BIpU 1 PO3yMy, HPUPOIU
MOpPaJIBHOCTI Ta poJii CBOOOAM BOJI Y CTPYKTYp1 ocoducTocTi. Takuit miaxij 103BOJIsIE
PO3KPHUTH LUTICHICTh (P17I0COPCHKOI CHCTEMH MHCIHTEINS Ta BU3HAYMTH il 3HAYCHHS
JUIS Cy4acCHOTO T'yMaHITapHOTO JUCKYPCY.

MeTom0J10Tis1 JOCHIAKEHHS TPYHTYETHCS HAa MIKJIMCUUILIIHAPHOMY TO€IHAHHI
pemirie3HaBYOoro, comiaabHO-(1T0CO(CHKOTO Ta MOTITUKO-IIPABOBOTO T1IXO/IB.

3acTOCyBaHHSA CUCTEMHOTO 1 IHCTUTYLIAHOIO aHali3y J103BOJISIE PO3KPUTU POJIb
BPILIPO sax cy0’ekta MIDKKOH(pECIHHOT B3a€EMOJIi Ta YMHHHKA CYCHUIBHOI
KOHcomigamii. BuKopHUCTaHHS  TMOPIBHSJIBHOTO  METOAY  CIHpPHUSi€  BHUSBJIEHHIO
TpaHcopmarliii 1ep>kaBHO-KOH(ECIHHUX BITHOCUH 1 BIUTUBY PEJIIrIMHOTO YNHHHUKA Ha
(hopMyBaHHS HaIllOHAJIBHOI 1IEGHTUYHOCTI.

[lutaHHs O0COOMMBOCTEH ICTOPUYHOTO TUIAXY CBITOBOI Ta  BITYM3HSHOI
b1710cOPCHKO-TICUXOJIOTIYHOT AYMKH 3aMIIAETHCS HAA3BUYANHO aKTyaJbHUM Jis
Cy4YaCHHMX JOCTIKEHb Yy Taiy3l (opMyBaHHS BHYTPIIIHBOTO CBITY OCOOHMCTOCTI SIK
KoHTJIoMepaty «S» mogunu. Ilompu Baromi 3100yTKH, Y KOHTEKCTI CTaHOBJICHHS
CBITOBO1 HayKH BCE II[€ CIIOCTEPITAETHCS 3HAYHA MPOTAJIMHA Y JOCIIKEHHI Ha10aHb
yKpaiHcbkux MucnuTeniB XIX cTOmTTA, cepell IKUX 0cO0JIMBE MICIIE TIOCIIa€ TOCTATh
[ambpina Janunosuua FOpkesuua (1826-1874). Moro cmammmua ¥ ChOromHi
3AIIMIIAETHCS MAJIOAOCIIIPKEHOIO CTOPIHKOIO 1CTOPil, X04ua (PyHIaMEHTaIbHUN aHai3
i€l napuHu y XX CTOJITTI OYB 3alI0YaTKOBAHUM TaKUMU BUueHUMH, sik I'. YenmaHos,
J. Unxescbkuit Ta I'. KocTiok, a B cyyacHuUid nepiof] MPOJIOBKY€EThCs Y po3Biakax B.
Pomenus, B. I'opebkoro, M. Tkauyk ta FO. 3aBropoguboro. 3 orisigy Ha 1€, METOIO
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JaHO1 POoOOTH € JOCIIPKCHHS ICTOPUYHHUX TMEePEeyMOB CTaHOBJICHHS (PinocodchKko-
MICUXOJIOTIYHUX 3HaHb Yy BITYM3HSHIN YHIBepCUTETChKiN Tpaaumii XIX cTomiTTs Ta
aHasi3 IXHbOTO BIUIMBY Ha (opmyBaHHs opuriHambHux ined I1. FOpkeBuua sk
dbyHIaTopa pemiriftHo-aHTPOMOIOTYHOT JYMKHU MOIEPHOBOI A00MH. [8, ¢.118]

Axanemiuna dinocodist B Ykpaini apyroi nomoBuan XIX — moyarky XX CTOMITTS
He Oyla OJHOPITHON; 3aJIEKHO BIiJl CIPUUHATTS 3aXiJTHOEBPONEHCHKUX BIUIHBIB
chopMyBaJIOCS PO3MAITTS HAMPSMIB, 1€ HAHOUIBIN BINTMBOBUMH TIOCTAJIN MTO3UTHUBI3M
B. JleceBnua, HeokanTiancTBo I'. UemmanoBa Tta B. 3eHBKOBCHKOTO, a TaKOX
«pinocodis cepus» II. FOpkeBuua. PeniriiiHa ¢inocodis mnpaBociaB’s, sICKpaBUM
npencTaBHUKOM sAkoi OyB HOpkeBuy, BOJIOJIE TOTY>KHUM T'yYMaHICTUYHUM
MOTEHITIAJIOM, OCKUJIBKM BOHA 30CEpEe/KeHa Ha MpoOsieMax BHYTPIIIHBOTO CBITY Ta
0COOHCTICHOTO BAOCKOHAJCHHS. Y il IApUHI JOJIAIOTHCS aHTAarOHI3MH MI>K HAQYKOBUM
3HAHHSM 1 PENITIMHUM OJKPOBEHHSAM, YTBEPKYIOUU JI1aJIOT MK HAyKOIO Ta BipOIO.
®dinocoderki normsaau FOpkeBrya, M0 BU3HAYAKOTHCS SK TEJICOJOTIUHHM 17eami3Mm,
0a3yl0ThCsl HA MEPEKOHAHHI, 1110 bi0Jisg € NIITX0oM 10 ICTUHHOIO 3HAaHHS, a ii BUCHHS
PO ceplie — KII0YEM J0 PO3YMIHHS JYXOBHOI CyTi JroauHu. HailOoinbm miigHum
€TaroM y KUTTI MUCIIUTENS CTaB KUIBCbKUH Mepioj y cTiHax J[yXOBHOI akagemii, KoJu
OyJu HanucaHi 3acagunyi npaui: «laes», «Cepiie 1 1oro 3Ha4eHHs Yy 1yXOBHOMY >KHUTTI
JOMHU 3TiaHO 3 yueHHsM CrnoBa Bboxoro», «MarepianizMm Ta 3aBaaHHs (uiocodiin
ta «[lokasu Oyt boxoro». Y mux pobortax FOpkeBUY BUSBIISE KOJOCAIBHY
epPYJUIII0, BUCTYHalOud aOCOJIOTHO CaMOCTIHHUM ¢itocodoM, YU KOHIICIIIIS
3aMpoONOHyBajla HETUIMOBUM [IJIi €MOXW IMOIJIsA Ha JIIOJAWHY SK Ha KOHKPETHY
1HAMBIAYalIbHICTh, 1€ MUCJIEHHS HE BHUYEpPIy€ NMOBHOTH AYXY, @ PO3YyM Ma€ JIMILIE
3HAQYCHHS «CBITJIa», TOMI SIK «KOPIHBY KUTTS MICTUTHCS B cepiil. [8, ¢.116]

VY cBoiii koHnentii mizHanHs ictuau [lamdin FOpkeBuu cnimpaeThesi Ha KJIACUYHY
1ICTOpUKO-(PIIIOCOPCHKY TpaluWIlil0, B MEXaX SKOi pO3pPI3HAE OBl TPHUHIIMIIOBO
NPOTUJIeKH] emicTeMonoriydl no3uuii. Ilepma 3 HUX OOIPYHTOBYE MOKJIMBICTh
OCSTHEHHS ICTMHHU JIIOJICBKHUM JTyXOM 1 3HaXOJUTh CBOE HAMNMOBHIINIE BUPAXKEHHS Y
¢inocodii [lnaTona, 30kpema B MOro BUEHHI PO PO3YM SIK OpraH MI3HAHHS Ta MPO
HAJUyTTEBUMU CBIT 1]1ed K cepy ICTUHHOTO OYyTT4. [3, ¢.36]

Jpyra mno3uiisi, HaBMAaKH, 3amepevye Oe3MOCEpe/HI0 JOCTYMHICTh ICTUHU AJis
Mi3HAHHS, OOMEXYIOUM IMi3HAaBaJIbHI MOXJIMBOCTI JIIOJAUHU chEeporo JTOCBIIYy Ta
3arajJbHO3HAYYIIMX ysBieHb. Lleil miaxia penpe3eHToBaHUN y KpUTHUHIA (inocodii
ImMmanyinom KaHTOM, sika NPUHIUIOBO NPOTUCTOITH IUIATOHIBCHKIM TpaauIlii.
IOpkeBuu miggae KaHTIBCbKY THOCEOJIOTiIO IPYHTOBHIM KpHUTHIll, BOayaroyu B Hid
TEHJICHITIIO 10 PEJIATHUBI3AII] ICTUHU Ta TIOTEHINIHY 3arpo3y PO3BUTKY PaIUKAITHHOTO
CKenTUIM3My y (hu1ocoPpCchKOMy Ti3HAHHI.

VY 1boMy TEOpeTUYHOMY MPOTHUCTOSIHHI FOpKeBUY MOCTIAOBHO OOCTOIOE TO3MITIT
nnatonismy. Moro ¢imocodchka cucreMa (GOpMyeThCS Ha OCHOBI ILIATOHIBCHKOI
MeTadi3ukh, TOAI SAK KPUTUYHE OCMUCIEHHsA craaumau KaHTta Buctynae
METO/I0JIOTIYHUM 3aCO00M YTOUHEHHSI M KOHIIENTYaJIbHOTO 3arOCTPEHHS BIACHUX 11
MUCITUTES.

Po3BuBaroun miatoHiBCbKy JiHIIO y ¢umocodii, [Namdin FOpkeBuu mnoxinise
KJIFOUOBE TMOJI0KEHHA BUeHHs [11aTOH npo CHiBBIAHOUIEHHS 1/1eM Ta YyTTEBOTO CBITY.
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BianoBigHo 10 1IbOTO MiAXOIy, KOHKPETHI peyl MOCTAITh JIMIIE SIK HEIOCKOHAI,
BTOPUHHI B1I0OpaXeHHsI 11€aqbHUX CyTHOCTEH. Ines, y CBOIO 4epry, MUCIHUTBCS SIK
HOpMaTHUBHA OCHOBA MpPEaMETa, K T€, YUM BiH Ma€ OyTH y CBOil ICTUHHIN CYTHOCTI, 1
came BOHA MICTUTh y CO01 IIpaB1y.

VY 11pbOMy KOHTEKCTI iCTHHA Ha0yBa€ OHTOJOTIYHOTO CTaTyCy W HE 3aJie)KHUTh BiJ
CyO’€KTHUBHOI AISUTBHOCTI MUCJICHHS: BOHA HE CTBOPIOETHCS 1 HE KOHCTPYIOETHCS, a
icHy€e 00’ €KTUBHO. MUCIICHHS K JIIOJIUHU MOCTAE SIK CIPSIMOBAHICTH IO OCATHEHHS ITi€1
171ei, sIK Tpoliec HaOJMKEHHSI O BIYHOTO Ta HE3MIHHOIO 3MICTY ICTHHH, IO Mae
XapaKkTep CaMOCYIIOro «e».[4, ¢.262]

VY cBoiit pinocodebkiit kormentii [amdin KOpkeBrd nociIoBHO BUCTYIIA€ TPOTH
abcoyroTu3allii  po3ymy, IpuTamMaHHOi HoBodacHid  ¢iumocodii. Kputuuno
OCMUCJIIOIOYM  pAIllOHATICTUYHI TEHACHII, BIH Harojomrye Ha OOMEXKEHOCTI
paIlOHANIBHOTO Mi3HAHHS SK TaKOro, IO HE BUYEPIY€E BCi€l MOBHOTU JTYXOBHOTO
JOCBIAY JOAUHU. Y IIbOMY KOHTEKCTI MHUCIUTENh OOIPYHTOBYE HEOOXITHICTh
OpraHivHOTO TOE€THAHHS BipH Ta PO3yMY fK JBOX B3a€MOJIOTIOBHIOBAILHUX CIIOCOOIB
OCSITHEHHS JIIMCHOCTI.

Bipa, y po3ymMinni FOpkeBuua, He JuIlIe HE CYIIEPEUUTh PO3yMY, ajie i pO3IIHUPIOE
MOTo mi3HaBalbHI TOPU30HTH, BIAKPUBAIOUM JOCTYI JO BUIIMX, HAAUYYTTEBUX ICTHH,
HEJOCSHKHUX JJIA CYTO PALliOHAILHOTO MUCIEHHS. Takuil maxij 3acBiI4y€e MparHeHHs
¢dutocoda n0 LUIICHOTO PO3YMIHHS JIIOJAWHHU, B SIKOMY pallloHajdbHE M JyXOBHE
nepeOyBarOTh y CTaHi BHYTPIIIHBOI €JTHOCTI.

HaiiGinp1m moBHO 111 171€1 po3kpuTO y #oro mpaiti «Ceprie...» 1 ioro 3Ha4eHHs B
JTyXOBHOMY HUTTI JIIOJWHH, J€ OOIPYHTOBYETHCS LIEHTpPAIbHA POJIb «CEPISH SK
OCEPEJIKYy BHYTPIIITHBOTO XKHUTTS Ta JIyXOBHOTO IMi3HaHHs. BogHOYac BaXKIMBI aCTICKTH
HOTO THOCEOJIOTIT Ta KPUTHUKH pallioHATI3My BHCBITJIIEHO y mparil «lmes», y sKii
MUCTUTENb PO3TIIAIa€ TPUPOAY 17I€aTbHOTO, CIICIIM(]IKY TyXOBHOTO M3HAHHS Ta MEXI
palioHAILHOTO MUCJEHHS.[S, €.32]

TakuMm 4yMHOM, 3BEpHEHHs 10 J0opoOKy FOpkeBHYa 103BOJIsI€ MIHOLIE 3pO3yMITH
HOro mparHeHHs MOJ0JIATH OJHOOIYHICTh palioHaNi3My Ta OOIPYHTYBAaTHU IUTICHY
AHTPOIOJIOTIYHY MOJENb, y SKIA TapMOHIMHO TOEIHYIOTbCS pO3yM, Bipa Ta
BHYTPIIIHIN TyXOBHHUI TOCBII.

He MeHIII BAXXITMBUM € €TUYHUN BUMIip aHTponojorii FOpkeBuua, ikl opraHiqyHO
BUILJIMBAE 3 MOTO PO3yMIHHS MPHPOAU JTOAUHU. J[>Kepeno MOpambHOCTI MHUCITUTENh
BOayae HE y 30BHINIHIX HOPMAaX YW COLIAJBHUX MPHUIUCAX, 4 Y BHYTPIITHHOMY
JTyXOBHOMY JKHTTI OcoOMCTOCTI. Mopank mocrae sk BHUSB TJIMOWHHOI CYTHOCTI
JIIOVHH, YKOPIHEHO] B 11 {yXOBH1H IpUpPO/II.

VY 11bOMYy KOHTEKCTI 0COOIMBOTO 3HAYCHHsI HAOYBarOTh KaTeropii cB0OOOIM BOJII Ta
BinoBinansHOCTI. CBOOOMA pO3MIISIIA€Thes SIK (PyHIaMEHTaIbHA 3/IaTHICTD JIFOIMHH
JI0 CaMOBHU3HAUYEHHS, MO0 Tependayac MOXKIUBICTH BHOOPY MK JOOpPOM 1 3JI0M.
BonHouac BOHa HEBiJI’€MHO TIOB’si3aHa 3 BIJANOBIJAJBHICTIO, fKa 3a0e3nedye
MOpaJIbHY 3HAYYIICTh JIFOJCHKUX BUMHKIB. TakuM 4MHOM, MOpaJIbHICTh y (inocodii
IOpkeBnua mocTae 5K pe3yabTaT BHYTPIIIHBOTO JTYXOBHOTO CaMOPO3BHUTKY
0COOHUCTOCTI, 110 OPIEHTYETHCS Ha 00’ €KTUBHI ICTUHU Ta 171eaiu go0pa.
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3a HOpkeBuyem JmI0JIMHA TIOYMHAE >KUTU B CIUIBHOMY, B IUIEMEHI, PO/,
«JTIOCKOHAJTICTh 1 CIA0KOCTI IUJIOTO BOHA BIMHOCHUTH M0 cebe, HIOM JyX I[bOTO
3arajgpHOTO € ii 6e3mocepenHin Ayx. CrigbHe Ojaro Tak OJM3bKe ii CepIto, Mo BOHA
JIOBrO HE MOXE BHAUIATU 3 ITI€1 i€ MpeACTaBICHHS MPO CBOIO MPUBATHY BUTOINY.
HaBiTh nmpeameTaM HEOYIIEBICHOI MPUPOAHN HA/JAa€ BOHA CBOE BIJIACHE JOCTOTHCTBO,
OJIyIIEBITIOE 1X, BKJIAJA€ B HUX CBOIO AYIIy 3 ii Hy>k/1aMu 1 criBayBae im». [9, ¢.250]

OTXe, OHTOJIOTIYHE PO3YyMIHHS ICTUHU Ta 17IeH Y MOETHAHHI 3 TITMOOKUM €TUIHUM
BUMIpOM aHTponosiorii ao3Boiisie FOpkeBuuy chopmyBaTu 1ticHY (inocopchky
KOHIICTI[I0, B SKiM TI3HAHHSA, JyXOBHICTb 1 MOpPAJBHICTh IIOCTAIOTh SIK
B3a€MOIIOB’13aH1 aCIIEKTH JIIOJICBKOTO Oy TTSI.

ETtuko-comianbauii BuMip BueHHs FOpkeBUYa pO3rOpTaEThCS Yepe3 KOHIIEMIIIIO
XPUCTUSIHCHKOTO CIIBXKUTTS, HEOJIMIHHOIO YMOBOIO SIKOTO MHCIIUTEIh BBa)KaB MUP 3
omkHiMu. [elt 30BHIIIHIA MUpP, HA HOTO TIEPEKOHAHHS, BUMArae BiJl JTIOJUHU MUY
BHYTPILIHBOTO, IO JOCATAETHCS YEPE3 CAMOBOJIOIHHS, IEPEMOTY HaJl IPUCTPACTIMHU
Ta CIyXHSIHICTh T'OJIOCY BJIACHOI COBICTI. Y THTaHHI CIIBBIJHOIIEHHS OCOOMCTHUX 1
cycniapHUX 1HTepeciB KOpkeBuY 3a3HayvaB, 110 JOKU JIFOJMHA MEPECIiay€e BIacHI i
B ME€ax CIPaBEIJIMBOCTI, TOTH LIl IHTEPECU OYAyTh MOBAYKATUCS HALIEIO 3araJIOM, 1110
1 CTAaHOBUTb €TUYHE MIATPYHTS 3aKOHOJAABCTBA OCBIUEHHMX HaponaiB. Llei
AQHTPOMOJIOTTYHUN MiAXiJA 3HAWIIOB BIIOOpaXXeHHS 1 B TNEJaroriii, 1€ BIH
chopMyITIOBaB 3aKOH PO3BUTKY BUIbHOI OCOOMCTOCTI, 3acTepiratouu Bij opManizmy,
[0 BUHHUKA€ BHACHIJOK abcomroTu3allii parioHaibHOro Havama. [xgei FOpkeBuua
CIPaBWJIM BEJIWYE3HUN BIUIMB HAa MaOyTHI TIOKOJIIHHS MUCJIHUTEINIB, 30KpeMa Ha M.
bepnsieBa ta C. ®paHka.

Hampuknan, Mukona bepases Oyayun omaum 3 HaiiBuaatHimux ¢igocodiB XX
CTOpI4YYsi, TOJOBHOIO 1JIEEI0 CBOTO >KHUTTS 1 TBOPUOCTI BBa)KaB BOJIO, K MEPBUHHUN
smict OyrtTsa. HaykoBa cmammmua bepaseBa HanexuTh 0  PENITIHHOTO
eK3UCTeHIian3My — (itocodii icHyBaHHs. BiH 3anouaTkyBaB Takuil (pitocoPpcrkuii
HalpsIMOK, SIK TMEepCOHANI3M. 3a BHU3HAUYECHHSM [EPCOHANII3MY, OCOOHUCTICTh €
MEPBUHHOI0 TBOPYOKO PEAJBHICTIO, @ BECh CBIT — IPOSIBOM TBOPYOI AKTUBHOCTI
bora.[7]

Ceitorysinnai 3100yTku [lamdina FOpkeBuya HaOysiu OCOOJMBOTO 3HAYEHHS Y
BITUM3HSHIA KyJbTypl caM€ TOMY, IO BOHM OPraHiYHO MO€AHAIA TIUOMHHY
CIIOPIAHEHICTH 13 MPABOCIABHOIO TPAUIIIEI0 Ta TIMOOKE MEPEOCMUCIICHHSI CBITOBOTO
nocBiy QinocodyBaHHS, YTBEPKYIOUN TIPIOPUTET JyXOBHUX IIIHHOCTEH Y PO3BUTKY
JIOVHU Ta CYCIUIBCTBA.

BucnoBku. PeniriitHo-(dinocodcrka antpomnosoris FOpkeBudya cTaHOBUTD IITICHY
KOHUEMI[IO JIOAUHHU, B SKIM MOEAHYIOTHCS palllOHaJdbHI, JAYXOBHI Ta MOpaJbHI
acrieKTd. MOro BUEHHS NP0 «ceple», KPUTHKA pAIiOHANI3My Ta OOIPYHTYBAHHS
00’ €KTUBHOTO XapaKTePy ICTUHU BIAITPaIN BAKIUBY pojb Y GOpMyBaHHI yKpPaiHCHKOT
¢dinocopcbkoi AYMKH MOJAEpHOI A00M. 3HayeHHs HOro 17edl mojisirae He JMIe B
ICTOpUYHOMY BHUMIp1, ajie W y iXHIA aKTyaJbHOCTI JJI Cy4acHOro (hijtocopchbKOro

JTUCKYPCY.
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Abstract. DanceSport is an acyclic, complex coordination discipline where
technical mastery is inseparable from physical preparation. For young athletes aged
10-11 at the stage of preliminary basic training, strength and coordination abilities are
decisive for stability, partner synchronization, and effective acquisition of swing
elements. The study aimed to analyze the role of physical preparation as the foundation
for technical mastery in DanceSport athletes aged 10-11 during preliminary basic
training (E-class level). The research included analysis of scientific and
methodological literature, systematization of knowledge on strength and coordination
development, and comparative examination of European program techniques (Topline,
Drive Step, Pointing Step, pendulum and metronome swing). Physical preparation was
identified as a multifactorial process ensuring stability, control of the center of mass,
and smooth execution of motor structures. Swing technique was analyzed as a
controlled combination of gravity and kinetic energy, with biomechanical and
anatomical specifics influencing forward and backward movements. Posture and
Topline formation were shown to integrate biomechanical logic with dance aesthetics,
providing prerequisites for technical mastery. Integration of physical and technical
preparation is essential for young DanceSport athletes. Strength and coordination not
only enable effective acquisition of technical actions but are also refined through their
execution, ensuring harmonious development and competitiveness in future stages of
training.

Keywords: DanceSport; physical preparation; technical mastery; coordination
abilities; Swing technique; Posture and Topline; biomechanics of movement; partner
synchronization.

Introduction. Modern DanceSport belongs to acyclic, complex coordination
sports, where technical mastery is formed on the basis of the integral interaction
between physical and technical preparation. For young athletes aged 10-11 at the stage
of preliminary basic training, it is particularly important to lay the foundation of future
mastery through the development of fundamental motor abilities. Physical preparation
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— both general and specialized — creates the conditions for effective acquisition of
technical actions in the European program, such as Topline, Drive Step, Pointing Step,
pendulum swing, and metronome swing.

The study of the role of physical preparation as the basis for the formation of
technical mastery in young DanceSport athletes is a relevant task of modern sports
pedagogy. It allows for the substantiation of methodological approaches to the training
process aimed at integrating physical and technical components of preparation, thereby
ensuring effective development of young DanceSport athletes and their future
competitiveness.

The purpose of the study was to determine the specific features of sports training
and to analyze the role of physical preparation as the foundation for improving
technical mastery of DanceSport athletes aged 10-11 during the stage of preliminary
basic training (complexity level “E” class).

Materials and methods. The study employed analysis and synthesis of scientific
and methodological literature on sports and physical preparation in DanceSport;
systematization of knowledge regarding the development of strength and coordination
abilities as factors of technical mastery; examination and comparison of techniques for
performing basic movements of the European program (Topline, Drive Step, Pointing
Step, pendulum swing, and metronome swing).

Research results and discussion. Sport training in DanceSport is a multi-
component process that includes physical, technical, tactical, psychological, and
theoretical elements. Its purpose lies in forming the athlete’s holistic mastery, where
each element interacts with the others. The peculiarity of DanceSport is the
combination of high demands on physical qualities with artistic expressiveness of
movement. Technical preparation cannot be effective without an adequate level of
physical preparation, which ensures stability, control, and dynamics of movement.

Contemporary scientific and methodological literature emphasizes that the
effectiveness of sports training is determined not only by the volume of training loads
but also by their quality and purposefulness. Rob Sleamaker and Ray Browning
highlight those excessive increases in training volume without systematic planning
lead to overtraining, psychological burnout, and decreased performance. Therefore, the
key principle of modern training is “smart training,” where intensive sessions are
integrated into a well-designed program aimed at gradual improvement of athletes’
physical and psychological capacities (Sleamaker & Browning, 2007).

Physical preparation in DanceSport is traditionally divided into general (focused
on the development of fundamental motor abilities) and specialized (targeted
improvement of qualities necessary for a specific sport). It performs two key functions:

1) Establishes the foundation for mastering technical actions (stability, control of
the center of mass, smoothness of movements).

2) Serves as a factor in improving technical mastery, ensuring the quality of
complex motor structures.

One of the problematic issues of physical preparation in DanceSport is the
necessity to develop athletes’ functional capacities in accordance with the laws of
immediate and long-term adaptive reactions of the body. To develop power and
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capacity of energy supply, strength capabilities, and endurance, it is necessary to apply
means of general physical preparation and training regimes that consider both general
and individual parameters of loads. Such means include cross-training, work on
strength machines and ergometers, bodyweight exercises, and sports games. These
methods allow for rapid and effective development of physical qualities and motor
abilities, increasing the power and capacity of athletes’ energy systems. This is
regarded as motor and functional potential, which serves as the condition for
specialized intensification of the training process (Khom’iachenko & Soronovych,
2022).

Unlike cyclic sports, DanceSport is characterized by diversity of motor structures,
constant changes in rhythm and direction of movement, and high demands on partner
coordination. In this context, physical preparation becomes a key factor enabling
athletes to effectively master technical actions and achieve high levels of mastery.
Accordingly, technical preparation must take into account the specifics of the European
and/or Latin American programs. The specificity of European program technique
should be understood as the distinctive features of motor actions characteristic of this
group of dances.

The determination of the content of European program technique specificity is
based on analysis, systematization, and classification of motor action features in
different body segments (Table 1).

Table 1.
Stages of identifying the specificity of European program dance technique
Stage Content Scientific-methodological significance

Analysis of scientific-methodological works,
dissertations, and educational materials related

! Study of literary sources to technical and physical preparation in
DanceSport.
Analysis and systematization |Generalization and classification of motor
2 of technical actions in elements forming the basis of dance
DanceSport technique.
Identification of specific Outlining characteristic features of
3 technical actions in European |movements distinguishing the European
program dances program from other DanceSport directions.

Distinguishing general characteristics of
motor actions (first level) and their individual
manifestations in each specific dance of the
European program (second level).

Difterentiation of technical
4 actions at the first and second
levels

The study identified two levels of specificity in the technique of the European
program, illustrated in Figure 1 (Chuban, 2023).
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Elements of European Program Dance Technique
First level of specificity
" General characteristics of motor actions common to all dances g
e K \ 4 R S
Positioning of
Foot Transfer of : Partner :
placement body weight et TJorso Dancers Mteractions Balance in
and from isemiac] | actions:|| o Ransm in the the couple,
footwork one leg to PP the couple etc.
axea couple
| | | |
4 ry
Second level of specificity
L Differences in motor actions technique in each of the five dances J
| Y \ 4 Y Y \ 4 Y
Differences in Different 5 X Th
b Presence of body weight amplitude of Drffelrenc:s ol M:l\;imznl useif
swing In jumpsin distribution on the pendulum pocsic:is:n i rolaﬁgnal ct?unterbalance
dances| | 18n90 | | Quickstep hm;:;?:f:"d 5:; ':cge': Tango el it St'cr:v'rT ‘wfﬁzgc_

Figure 1. Content of specificity levels in elements of European program
dance technique (Chuban, 2023)

In addressing the task of determining the specificity of European program
technique, its two-level character was established. The second-level specificity is
associated with existing differences in the motor actions of each of the five dances of
the European program.

The two-level specificity of European program technique constitutes the
substantive foundation for developing methodologies of technical preparation at all
stages of sports training. The improvement of technical mastery in young athletes at
the stage of preliminary basic training should be based on complexes of preparatory
and competitive exercises that take into account the first level of specificity. The
second level of specificity is advisable to consider when designing methodologies of
technical preparation at subsequent stages of long-term training. Accounting for
technique specificity at each stage of the training process ensures a differentiated and
targeted approach to the technical preparation of young athletes (Chuban, 2023).

The evolution of DanceSport has led to significant changes in the dynamics,
volume of movement, and overall visual effect of each dance. The most notable
changes occurred in the tendency of modern DanceSport athletes to rely more on the
upper body rather than feet and legs. Body actions are crucial, as they not only create
more voluminous and powerful lines but also enhance pair integrity and generate an
impression of lightness in movement.

Technique always follows the creative talent of a balanced, rhythmic performer.
With the development of posture and arm frame, combined with the desire to achieve
greater power, technique has evolved in many different directions (Hearn, 2010).
Technical preparation is defined as the process of forming correct motor skills that
meet the requirements of the sport.
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The complexity of performing European program dances lies primarily in the fact
that partners remain in the “Closed Position” with close contact. This position remains
practically unchanged throughout the dance, and partners interact with each other in
every movement. Each motor action requires meticulous precision and strictly
calibrated pair interaction. Additional difficulties arise from the fact that when one
partner moves forward, executing steps while facing the direction of movement, the
other performs steps backward. In performing European program dances, athletes must
master backward movement as freely as forward movement. The specific features of
the program impose a number of requirements on performers that must be considered
in athlete preparation (Lysenko & Horbenko, 2020; Koshell, 2006).

Posture 1s one of the most important requirements for any DanceSport performer.
When the body maintains ideal balance, the athlete is able to create perfect rhythmic
action. The Balance Line should extend from the knee of the supporting leg of the
female partner to the crown of her head. Such posture enables the partner to maintain
constant balance throughout the dance (Hearn, 2010).

The following anatomical-kinematic Table 2 structures the formation of the arc in
the basic position of the female partner (and partially of the couple) through sequential
interaction of body segments from the pelvis to the Topline. It reflects both
biomechanical logic and dance aesthetics.

Table 2.
Formation of the arc in the basic position of the female partner (Lysenko A. O.)
Bodv sesment Kinematic Anatomical Influence on arc /
yseg task compensation / note Topline form
Provides space for
Hip ioint Slight partner’s extension; Starting platform for
PJ backward tilt | maintains neutrality vertical balance axis
relative to the spine
Forward Creates counterbalance :
Center rojection in oint for upper torso Enhances dynamic
(Abdomen) proj p or upp support of the arc
sagittal plane | extension
Backward Depends on individual
Chest extension; flexibility; zone of Forms arc volume to
leftward maximal extension the left and backward
elongation amplitude
. Contmuaﬁuon S}lppqrts Topline Creates completed
Neck (Cervical | of extension direction; compensates | .
: : : . line of movement
spine) with slight left | head rotation and :
. ) toward occiput
tilt displacement
Alignment Visual center of Aesthetic
: .. : completeness of
Topline along the arc; | Topline is the right osition: impression
(arms/shoulders) | right shoulder | shoulder; left side p i, 1P
: of spatial openness
as lowest point | elongated and open :
and expressiveness
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DanceSport involves complex coordination motor actions, which in turn consist of
single motor actions, the practice of which forms a substantive part of the training
process. One of these is the pulling action — the cause of the step. The significance of
the pulling action, alongside other components, in DanceSport technique cannot be
overstated; however, it is either not discussed or remains unknown (Lysenko &
Horbenko, 2020; Koshell, 2006).

Swing is a unique method used by athletes of the European program in DanceSport
to transfer body weight across the floor. It is crucial to understand that movement is
created by step and swing, not by step and push. The four dances in which swing is
employed are the Waltzes and Foxtrots. Each dance has its characteristic swing,
complementing the rhythm and tempo of the music, as presented in comparative Table
3.

Table 3.
Characteristics of swing in different dances (Lysenko A. O.)
Dance Lowering phase Drive step Rising phase Type of rise
Slow Completion of 3™ | 1% beat; strong Startatend of | Rise in leg
: step; continuation | and foot
Waltz beat drive .
in foot (deep)
Viennese | Beginning of 3 | Minimal Minimal qut 115¢
. : (without
Waltz beat acceleration deceleration
foot)
Less
Slow Gradual lowering; | acceleration; Knee bent, foot Flat rise
Foxtrot extended phase smooth on ball (gentle)
dynamics
: Mlmmgl lovyerlng Slight Light change of Fl.a trise,
Quickstep | in continuation of . with
acceleration speed .
figure exceptions

One dictionary definition of swing is “movement around a fixed point.” In dance,
the whole body must move with swing; therefore, it is essential to understand the
principle of the swing step (Hearn, 2010).

The swing structure in swing dances consists of several steps forming a single block
of movement. A typical swing unit includes the following components:

* Preparation step (not obligatory, as some movements begin from closed foot
position);

* Lowering phase;

» Drive step — the largest step in the swing structure and the phase of highest torso
speed at its end;

* Rising phase.

Execution of each of these components differs across dances, shaping their stylistic
uniqueness. Within each phase, it is necessary to perform a sequence of movements of
the upper and lower parts of the leg, considering differences between forward and
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backward movements. These differences are determined by knee joint anatomy: the
shin can bend only backward relative to the thigh, but not forward (Rehder, 2023).

What is swing from a scientific perspective? Swing is the combination of gravity
and kinetic energy. Gravity is the force pulling every object downward, including the
human body. Kinetic energy is the energy of motion possessed by any moving object.
The only way to use gravity in swing movement is to allow the body to fall (lower) in
the direction of motion. This is why in technical literature it is referred to as “Rise and
Fall.” Swing is controlled falling. Swing is the use of body weight with controlled
falling in the direction of movement. Most importantly, swing can be controlled only
at the beginning and at the end. In the middle, it is free fall — a movement that escapes
control (Trautz, 2019).

At the early stages of competitive dance development, the arm frame was rather
compact, with the lower line of the elbow and the partner’s right hand positioned under
the female partner’s left shoulder blade. Over the years, the level of the elbows has
shifted slightly below shoulder level, and the partner’s right hand is placed on the
female partner’s back just below the line of her arm, with his wrist gently supporting
her forearm at the point of connection with the torso. This provides the female partner
with much greater freedom in using the weight of her head. However, it also places
greater responsibility on her to maintain contact with her partner. This evolution has
created many new possibilities in the application of basic technique.

Physical preparation provides the necessary prerequisites for technical preparation:
strength ensures stability and maintenance of position, while coordination guarantees
consistency of movements and partner interaction.

At the present stage of DanceSport development, the importance of athletes’
physical preparation has significantly increased. The physical and psycho-emotional
loads experienced by athletes during competitive programs often reach levels
comparable to those of athletes in many other sports (Khom’iachenko, 2023).

Physical preparation in DanceSport is a multifactorial process ensured by an
algorithm — a specially organized sequence of actions throughout the entire period of
long-term athlete development. Its implementation is linked to the application of
scientific and methodological foundations for organizing and structuring the training
process of young athletes, juniors, and elite performers.

Conclusions. In the process of developing mastery in young athletes, the
integration of physical and technical preparation plays a leading role, ensuring
harmonious development of motor abilities and correct acquisition of technical actions.
For athletes aged 10-11, strength and coordination abilities are the most significant, as
they provide pair stability, control of the center of mass, and consistency of movements
in swing elements.

DanceSport, as an acyclic and complex coordination discipline, imposes specific
demands on both physical and technical preparation. The acyclicity of movements
requires constant adaptation to changes in rhythm and composition, while complex
coordination demands precise synchronization of partners’ actions. This necessitates
early development of physical qualities that become decisive factors in the effective
acquisition of technical actions.

161



PHYSICAL CULTURE AND SPORTS
EDUCATION AND SCIENCE IN THE MODERN WORLD: PROBLEMS AND PROSPECTS

Technical preparation in DanceSport is impossible without a proper physical
foundation. Strength ensures positional stability and control of movements, while
coordination guarantees partner synchronization and smooth execution. The
interrelation between physical and technical preparation is manifested in the fact that
physical qualities not only create the conditions for mastering technique but are also
actively improved through the performance of technical actions.
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DACPOAUTHUHI Y CUCTEMI HOKEXHO-
PSITYBAJIBHOI NIITOTOBKU MAUBYTHIX
PSITYBAJIBHUKIB: METOIWYHI ACIIEKTH

BITPOBAI’KEHHS B HABUAJIBHU ITPOLIEC

Kanamnuk Haranis

CTapUIMi BUKJIaaady,

Kadeapa NoKeKHO-PATYBAIBHOI Ta (PI3MYHOI MATOTOBKH,
HaBYaJIbHO-HAYKOBUI IHCTUTYT OTIEPATUBHO — PATYBAJIbHUX CHIL,
HarnionansHu#l yHIBEpCUTET IUBUIHLHOTO 3aXHUCTY Y KpaiHu,

M. Uepkacu

VY po6oTi pO3IMIISIHYTO MOKJIMBOCTI BUKOPUCTaHHS (aephaliTUHTY K CYy4aCHOTO
3aco0y BJOCKOHAJIEHHS TMOXKEKHO-PITYBaJIbHOI MIATOTOBKM MalOyTHIX (axiBIliB
CIy>k0u 1uBUIBHOTO 3axucty. [IpoaHanizoBaHO HAyKOBI MIAXOAU 10 MpodeciiiHo-
MPUKIAHOI (DI3UYHOI MIITOTOBKU PATYBAJIBHUKIB T4 BU3HAYEHO POJIb MPHUKIIATHUX
BUJIIB CIIOPTY Yy (opMyBaHHI IpodeciiiHoi roToBHOCTI. OOIPyHTOBAHO NOLIIBHICT
BIIPOBA/KEHHS €JIEMEHTIB (aep(alTUHTy y HaBUYAJbHUN MPOILEC 3aKIaaiB BULIOI
OCBITH CEKTOpy Oe3nekn 1 00OpOoHHU. 3amporoOHOBAaHO METOAWYHI IMAXOAH J0
oprasizaiii 3aHsTh, L0 CIHPHUSIOTh PO3BUTKY MNPO(MECIHO BaXJIMBUX (HI3UUHHUX
AKocTeHd, (POPMYBaHHIO CHEIIAJIbHUX PYXOBHX HABHUYOK Ta MiABUILIEHHIO MOTHBALIi
3100yBayiB OCBITH J10 MaltOyTHBO1T TPOdECiitHOT TISITBHOCTI.

[ToctanoBka mnpoOnemu. IlpodeciitHa MisUIBHICTH PpATYBaTBbHUKIB Jlep:KaBHOI
cny>kOu YkpaiHu 3 HaJA3BUUYAMHUX CHUTYyaIlil MOB’s3aHa 3 BUKOHAHHSIM CKJIQJIHUX
3aBlaHb y HEOE3NMEYHUX Ta EKCTpeMalbHMX yMoBax. JIkBimaiis moxkex, aBapiil 1
HACJIAKIB HAA3BUYAWHUX CUTYallil noTpeOye BiJ (axiBLIB BUCOKOIO PiBHS (Pi3UUHOL
MIATOTOBJIEHOCTI, BUTPUBAJIOCTI, CWJIM, KOOpPJMHALIi PYyXiB Ta ICHXOJOTIYHOI
ctiikocti. Ilig yac BUKOHAHHS CIIyOOBHX 3aBIaHb PATYBaJIbHUKU 31HCHIOIOTH
MIIAOM MO BUCOTHHMX KOHCTPYKIISIX, TPAHCIOPTYBAHHS MOTEPIIIUX, MMEPEMIIEHHS
MOXKEKHOT0 00JaiHaHHS, pOOOTY B armaparax 3aXUCTy OpPraHiB JUXaHHS Ta BUKOHAHHS
CKIIQHUX TexHIYHUX onepariii. Came TOMy cHUCTeMa MiJATOTOBKM MaHOyTHIX
pATYBaJIBHUKIB TOBMHHA 3a0e3nedyBaTu ()OpMyBaHHS BUCOKOTO PiBHS MpodeciitHol
TOTOBHOCTI JI0 BUKOHAHHS CIIYKOOBHX 000B’SI3KiB.

BaxnmuBy posb y 1mpoMy mporieci Bimirpae mpodeciiHo-mpukiIaaHa ¢i3udHa
MITOTOBKA, SIKa CIPSIMOBaHA Ha PO3BUTOK (DI3MYHUX SKOCTEH Ta PyXOBUX HABHYOK,
HEOOXITHUX 7151 €()EeKTUBHOI AISUTBHOCTI y cepl MUBIIILHOTO 3aXUCTY.

OgHuM 13 NEPCHEeKTUBHUX HAMNpPAMIB YJOCKOHAJIEHHS CHUCTEMM IMIJTOTOBKH €
BUKOPUCTAHHSA MPUKIAAHUX BHJIB CIOPTY, SIKI MOJEIIOIOTH €JIEMEHTU pPeasbHOI
JISUTBHOCT] TIOKEXKHO-PATYBAJIBHUX MIAPO3ILIIB. Y LBOMY KOHTEKCTI OCOOJMBOIO
3HauYeHHs1 HaOyBae daepdaiiTunr, sxuil moeanye (izudHi BOpaBU 3 €JIEeMEHTaMU
MOXKEKHO-PSITYBAIBHOI JISITBHOCTI.

AHani3 OCTaHHIX JOCIIJKEHb 1 myOmikauii. [Ipobnemu ¢pi3uuHoi Ta npodeciiino-
MPUKIAAHOI MIATOTOBKU (DaxiBI[IB CEKTOpy Oe3meku 1 O0OpOHU pO3IIISAATUCA Y
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mpaisx OaraThOX YKpaiHChKuX HaykoBIiB. 3okpema, F). TaliMacoB y CcBOiX
TOCTIKEHHSIX MIAKpecaoe, mo (i3uyHa MiATOTOBKA € BAXJIMBUM UYHUHHHUKOM
npodeciiHoi  TOTOBHOCTI  pPATYBAJIbHMKIB, OCKUIBKM  3a0e3medye  pO3BUTOK
(GYHKIIIOHATBPHUX MOXJIMBOCTEH OpraHizMy Ta crpusie (OpMyBaHHIO MCUXOJOTIYHOT
CTIHKOCTI TIiJ] 9ac BUKOHAHHS 3aBlaHb 3a Mpu3HA4YeHHsM [4, c¢. 158]. V mpamgx L.
KoBans 3aznavaerscs, mo npodeciiHo-npukiaana (i3udHa MiAroToBKa MaiOyTHIX
PATYBAJLHUKIB MOBMHHA BpPaxOBYBaTH CIENU(IKy CIIy>KO0BOi AiSUIBHOCTI Ta OyTH
CIPSIMOBAHOIO Ha PO3BUTOK CIEIIaJbHOT BUTPUBAJIOCTI, CHJIM Ta KOOPJWHALIMHUX
3mibHoctei [1, c. 72—74]. Hocnigauku B. [lnatonoB Ta M. BynaToBa HaroJjomyoTh,
1110 e(peKTUBHICTh (PI3UYHOT MIATOTOBKY 3HAYHOIO MipOIO 3aJIe)KUTh Bl BAKOPUCTAHHS
1HHOBAIIIMHUX MIIXOAIB Ta MOJACITIOBAaHHS YMOB MaiOyTHBOI MpodeciiiHoi MIsUTBHOCTI
[3, c¢. 45-47]. V HaykoBUX MpalsiX TaKOoX IMIJIKPECIIOEThCA, IO IpodeciiHO-
npukiaaHa (Gi3u4Ha TiAr0TOBKA KypCaHTIB TOBUHHA OYTH MaKCUMaIbHO HAOIMKEHOIO
710 YMOB MallOyTHROT TpOo(eciitHOl AisUTBHOCTI Ta BKIIIOYATH BIPABU, K1 MOJCIIOIOThH
peanbHl a1i paTyBanpHUKIB [1, c. 73]. V Mexax nmpodeciiiHO ~TIpUKIaAHOI (P13UYHOT
MiAroToBKM MaiOyTHix odiuepiB, [I. Xomenko Ta P. ®deniu mnoka3yioTs, IO
MOJICIIIOBAHHSI pPEabHUX YMOB CIy)XOu (Hampukiaza, OOHOBOrO cepeioBHINA) €
CyTTeBUM (PakTopoM i popmyBaHHS (I3UYHHUX 1 TPAKTUYHUX HABUUOK MaHOYyTHIX
daxiBiiB [5, c. 17]. Hocnimkenns C. JlanmuHa ta B. Pomanuyka cBiq4uTh, 10 YHHHI
nporpamMu  (pi3WYHOI MIJATOTOBKH BiMICBKOBOCITYKOOBIIB TOKEXKHO - PATYBaJbHUX
I1JIPO3/1IIB HEIOCTaTHBO €()EKTUBHI JIJII PO3BUTKY CIICIIaIbHUX (PI3MYHUX SKOCTEH,
HEOOXITHUX JJIi BUKOHAHHS 3aBJlaHb B EKCTPEMaJIbHHX yMOBaX, 1 MOTPeOYIOThH
yIOCKOHaseHHs [2, c. 120].

Pasom 3 TuM aHami3 HayKOBUX JDKEpeN CBIIYUTH, IO MHUTAHHS BUKOPUCTAHHS
baeppaliTuHTy AK 3ac00y MOKESKHO-PATYBAIBHOI  MIATOTOBKU  JOCIHIIKEHO
HEJIOCTAaTHBO, [0 BU3HAYAE AKTYaIbHICTh JAHOTO JTOCIIHKEHHSI.

Meta pocnipkeHHs. OOIrpyHTYBaTH JIOUUIBHICTh BUKOPUCTAHHS €JIEMEHTIB
(baephaliTUHTY y HaBYAILHOMY IpoIleci MiATOTOBKM MailOyTHIX (axiBIIiB ciryxOu
IIUBLILHOTO 3aXKMCTY Ta BU3HAYUTH METOJIMYHI OCOOJIMBOCTI OpraHi3allii 3aHsTh.

®daepdaittunr (Firefighter Combat Challenge) € mpukiagauM BUIOM MiATOTOBKH,
SKUW BIITBOPIOE THUIIOB1 JIii MOXKEXKHO-PATYBAILHUX MIAPO3AUTIB IMiA Yac JIKBigari
MOXKEXK Ta HAI3BUYAMHUX cuTyarliii. [[o Woro 3MmicTy BXOJIATh BIIpaBU, MOB’s3aHI 3
MO/I0JIAaHHSM TIEPEIIKO/I, TPAHCIIOPTYBAHHIM OOJIaIHAHHS, TPOKIATAHHIM MOXKEKHUX
PYKaBHHUX JIIHIN Ta eBaKkyall€ro MOTEPHINX.

J1o ocHOBHUX ejieMeHTIB (haeppaliTUHTY HaekKaTh: M1IHOM MO MOXKEXKHIN IpabuHi
ab0 cxo/ax; TMepeMIIeHHs MOKSKHUX PYKaBiB; TPAHCIOPTYBAHHS IOXKEKHOTO
oOnagHaHHS; MPOKJIAJAHHS PYKaBHOI JiHII; eBakKyalis YMOBHOI'O MOTEpPILUIOro;
MOJI0JIAHHS CIEIiaTbHOT CMYTH TEPEIIKO/I.

BukoHaHHST TakuMX BIOpaB JO3BOJISIE PO3BUBATH CUJIOBl SIKOCTi,  CHEIL[iabHY
BUTPUBAJICTh, PYXOBY KOOPAMHAIIIO, CHPUTHICTh - KOMIUIEKC (I3MYHHUX SIKOCTEH,
HEOOXITHUX 1J1s1 TpoeciitHOT MisITBHOCTI PSITYBAIbHHKIB.

Meronuka BrmpoBamkeHHS (aepdailiTMHTy y HaBUYaIBHHUI Tpoliec mepeadadae
MOETarHE BKJIFOUEHHS CIEIIaJbHUX BOPAaB Yy 3aHATTS 3 (I3UYHOI Ta TMOMKEKHO-
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pATYBaJbHOI MiAroTOoBKM. Ha mepiiomy erami KypCaHTH OBOJIOAIBAIOTH TEXHIKOIO
BUKOHAHHS OKPEMHX BIIpaB, 110 3a0e3neuye ¢hopMyBaHHs 0a30BUX PYXOBUX HABUYOK.

Ha npyromy erarri 3acTOCOBYIOTHCS KOMIUICKCHI BIIPaBH, SIKi IOEIHYIOTh KiJIbKa
npodeciiHuX i 3 TOMOJAHHS TEPEenIKoj 13 TPaHCIOPTYBAHHIM OOJIaHAHHS,
MIPOKJIa/IaHHS PYKABHOI JIIHIT MICIIA iAoMY IO CX0J1aX; €BaKyallis MOTEPITUIOTO ITiCIIs
BUKOHAHHS (I3MYHHX BITPAB.

[IpomoHyeMO CTPYKTYpY 3aHATTS 3 eneMeHTamu daepdaiituary. Ha Hamy qymky,
B MiaArotToB4yy yactuHy (10—15 XB) ciij BKIIOYKMTH 3arajbHO-- pO3BHBAIOUl BIPABH,
BIIPaBM Ha MOOLII3AIlII0 OTIOPHO-PYXOBOTO anapaTy Ta IMITaIlliH] BIPaBU 3 MOKEKHO-
TEXHIYHUM O0JIaTHAHHSIM.

B ocHoBHy uwactunHy (40-50 XB) MpOMOHYEMO BKJIIOYUTH TIOJIOJIAHHS CMYTHU
MEPEIKO/I, TPAHCIIOPTYBAHHS MOKEKHOT0 00JIaTHAHHS, TPOKJIAJaHHs pyKaBHOI JIiHIT,
€BaKyailisi yMOBHOTO MOTEPIIOT0, BUKOHAHHS BIpPaB y 3aco0ax 1HAMBIIYaTbHOTO
3aXUCTY.

B 3akmtouniit yactusni (5—10 xB) 6akaHO 3aCTOCOBYBAaTH BIPaBU Ha BIAHOBJICHHS
TUXaHHS, PO3TATYBaHHS Ta 3pOOUTH aHaJIi3 BHKOHAHUX BIIPAB.

Bukopucranns QaepdaliTuHry y HaBYaJIbHOMY TIpOIECl MiABUILYE I1HTEpEC
KYpPCaHTIB /10 3aHTh (PI3UYHOIO Ta MPO(ECiiiHOIO0 MIATOTOBKOI, a4 TaKOX CHPUSE
(opMyBaHHIO NPAKTUYHUX HABUYOK, HEOOXIMHMX sl €(PEKTUBHOIO BUKOHAHHS
CITy>kKO0OBHX 3aBJaHb.

BucnoBku. ®aepdpaliTunr € eexkTuBHUM 3ac000M MpodeciifHO-MPUKIATHOT
(G13UYHOI MIATOTOBKM MallOyTHIX PATYBaJIbHUKIB. BUKOpUCTaHHSA HOTO €J1EMEHTIB Y
HaBYAJILHOMY TIPOIIECI CIIPUSIE PO3BUTKY MPODECiifHO BaXIIMBUX (QI3UYHHX SIKOCTEH Ta
(GOpMyBaHHIO CIEIIAIbHUX PYXOBUX HaBUYOK. BrpoBamkeHHs daephalTuHry
JI03BOJIsIE HAOJIM3UTH HABUYAJIBHUMN MPOIEC 0 PEATbHUX YMOB JISTIBHOCTI MOYKEXKHO-
PATYBAJIBHUX TMIAPO3AUIIB 1 MIABUIIMTH €()EKTUBHICTh TPO(EciitHOi MiArOTOBKH
MaiOyTHIX (PaxiBI[IB CIIY>KOU LIUBIIILHOTO 3aXUCTY.
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EMITIATIS SIK OCHOBA IICUXOJIOT'TYHOI
B3AEMO/II TA BHYTPIIIHBOI CTABLJII3ALIIL
OCOBUCTOCTI: METOJ ELHM Y IPAKTHUIII
EMOIIIMHOI PETYJISLIT

XaycroBa Tersna MukosaiBHa

Marictp ncuxonorii, MPakKTUKYHOYHN TICUXOJIOT,

PiBHEHCHKUI JIepKaBHUHN TYMaHITApHUN YHIBEPCUTET
Kannunar TexHiYHUX HayK,

XapKiBCHKUM JIepKaBHUHN YHIBEPCUTET XapuyBaHHS Ta TOPTiBJI1

AHoTaui"A

VY crarTi po3mIAAEThCS PONb €MIATil K BaXKJIMBOTO ICHXOJOTIYHOTO PECypCy
MDKOCOOMCTICHOI ~ B3a€MOJIli Ta  BHYTPIIHBOI  cTabum3amii  0COOMCTOCTI.
[IpoanaizoBaHO cy4acHl MIJXOAHU O PO3YMIHHS €MIIaTii y KOHTEKCTI MO3UTHUBHOI
MICUXOJIOT1i Ta eMolLiitHO1 peryisuii. OcoOnuBy yBary NpuaiIeHO 3HAYEHHIO EMOIIIHOT
YCBIIOMJIEHOCTI Yy (OpPMYyBaHHI TCUXOJIOTIYHOT CTIMKOCTI JoAuMHU. Y poOoTi
npencrasieHo wmeron Emotional-Level Happiness Management (ELHM) sk
MPaKTUYHUN TIAX1A 10 PO3BUTKY E€MOIIHHOI YCBIIOMJICHOCTI Ta BHYTPIIIHBOI
ncuxonoriyioi onopu. [lokazaHo, 1m0 YCBIAOMJIEHHS BJIACHUX TOYYTTIB CIPHSIE
PO3BUTKY 3/IaTHOCTI O €MMATIHOI B3a€MOJIT Ta MiJIBUIIYE PIBEHb IMCUXOJIOTIYHOTO
Onmaronoryqus 0cooucTocti. Po3misiHyTo MOxIMBOCTI 3acTocyBanHs merony ELHM y
TICUXOJIOTIYHOMY KOHCYJIbTYBaHHI, KOyYHMHTY Ta TpOrpaMax PO3BUTKY EMOIIIHHOTO
iHTenekTy. OTpuMaHl pe3yiabTaTH CBIAYaTh MPO MNEPCIEKTUBHICTh BUKOPUCTAHHS
Merony ELHM sk iHCTpyMEHTY pO3BUTKY €MIaTii Ta eMOLIAHOT peryJsili.

Kurouosi cioBa:
eMIIaTisl, EMOLIIiTHA peryssiis, eMOLIiHa YCBIAOMIIEHICTh, ICUXOJIOT14YHA
crabinpHICTh, ELHM, eMomiiiHuiT IHTEIICKT.

Beryn

Y cyyacHOMYy CyCHIIbCTBI MHUTAHHS TICUXOJOTIYHOTO OJaronoyiyydst JHOIUHU
HaOyBae 0co0nuBOi akryanbHOCTI. CorianbHi TpaHchopmallii, TI0O0aIbHI KPU3H,
MIrpaliiHi MpoIecH Ta MIBUIKUN TEMII KUTTS CTBOPIOIOTh 3HAYHUN €MOIIMHUM THUCK
Ha OCOOMCTICTh. Y TakWX yMOBaX Ba)KJIMBOTO 3HAYCHHS HAOyBalOTh IMCHUXOJIOTIYHI
pecypcu, 10 JT03BOJISIOTH JIFOAWHI MIATPUMYBAaTH BHYTPIIIHIO PIBHOBAry, 30epiratu
3MQTHICTh JI0 KOHCTPYKTMBHOI B3a€MOMIl 3 I1HIIUMH JIIOABMU Ta €(EKTHBHO
agantyBaTucs 10 3MiH. OJTHUM 13 TaKUX PECyPCIiB € eMIarisl.

Emnarist po3misigaeThCsl y MCUXOJOTIT SIK 3AaTHICTD JIIOAUHU PO3YMITH €MOLIIMHUN
CTaH IHIIOI OCOOM, CHIBIEPEKHBATH 1 Ta BCTAHOBIIOBATH IIMOOKHM €MOIIMHUIMA
KOHTAKT. BoHA € Ba)XJIMBUM KOMITOHEHTOM MIKOCOOHMCTICHOI B3a€MOIl Ta OCHOBOIO
MICUXOJIOTIYHOI MIATPUMKHU. 3aBISKU eMIiarii (GOpMyeThCS JOBIpa MIXK JIHOIbMH,
3HI)KYETBCS  PIBEHb  COLIAJIbHOI HAmpyrd Ta CTBOPIOIOTBCA YMOBU IS
KOHCTPYKTUBHOTO Jiajiory. Y KOHTEKCTI MO3UTUBHOI TICHXOJIOTIl eMIaTisi TaKoX
OB’ A3Y€EThCS 3 BIAUYTTSAM TMCUXOJIOTIYHOTO OJIAromojyqusi, OCKUIbKH 3[aTHICTh J0
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€MOIIIHOTO PO3YMIHHS 1HILUX CIPHUSIE PO3BUTKY COLIATBHUX 3B’ SI3KIB 1 BIUYTTS CEHCY
KUTTA [1].

JlocnmipkeHHST  TO3UTHBHOI  TICHXOJNOTIi  TOKa3yloTh, IO  TICHXOJOTIYHE
OnaromoTyJus JJIOMUHU (OPMYETHCS HE JIMIIE YepPe3 30BHIIIHI 00CTaBHHM, ajle i uepes
BHYTPIIIHI TICUXOJOTIYHI MEXaHI3MH, TIOB’S3aHI 3 E€MOI[ITHOI0 PeryIALi€lo,
YCBIJJOMJICHHSIM BJIACHUX TMOYYTTIB Ta 3/[aTHICTIO M0 emmariiHoi B3aemomii [2]. VY
I[bOMY KOHTEKCTI PO3BUTOK €MIIaTii CTa€ Ba)JIMBUM €JIIEMEHTOM (OpPMyBaHHs
BHYTPIIIHBOI CTab1IBHOCTI 0COOMCTOCTI.

Pa3zom 13 TUM cydyacHi NCHXOJIOTIYHI IMIJXOAW HArojolIyIOTh Ha HE0OXi1THOCTI
1HTerpanii TEOPEeTUYHHX 3HaHb MPO €MOllli 3 MPAaKTUYHUMHU METOJaMUu POOOTH 3
EMOIIIMHUMHU CTaHAMU JIIOAMHHU. Y TICUXOJIOTIYHIM MpaKkTHIll Jaeaail OuIbIIOro
3HaYEHHS! HaOyBalOTh METOH, IO O3BOJISIIOTh HE JIMIIE aHaJi3yBaTH €MOIii, aie i
JIOTIOMAraroTh JIFOMHI YCBITOMITIOBATH X, IPOKUBATH Ta TpaHchopmyBatu. OgHUM i3
Takux miaxomiB € weron Emotional-Level Happiness Management (ELHM),
po3pobnenuii TersiHoO JlyHa€eBCHKOIO.

Meton ELHM 06a3yerbcst Ha poOOTI 3 €MOUIMHMMH CTaHAMM JIFOAUHU Ta
nependayae MOCTYNOBE YCBIJIOMJIEHHS Ta NPOXKMBAHHS PIZHUX PIBHIB MOYYTTIB.
OCHOBHOIO METOIO METOZLy € (POpMYBaHHSI BHYTPIIIHBOI OMOPH, PO3BUTOK €MOLIHHO1
YCBIJIOMJICHOCTI Ta 3JaTHOCTI JO CBIJOMOIO YIPABIIHHS BJIACHUMU €MOLIIMHUMHU
CTaHaMU. Y 1IbOMY KOHTEKCTI €MIIaTis BUCTYIA€ HE JIMIIE K 3JaTHICTh PO3YMITH
IHIIMX, ajie 1 K 37aTHICTh JIIOAWHUA BCTAHOBIIOBATU IIMOIIMI KOHTAKT 13 BIACHUMU
MOYYTTSIMHU.

MeTtoro 1i€i cTaTTi € AOCHIKEHHS POJl eMIarii y Mpoleci MCUXOJOTTYHOI
B3a€EMOJIIT Ta BHYTPINIHBOI cTa01Ii3a1ii 0COOUCTOCTI, a TAKOXK aHa3 MOXKJIMBOCTEH
Bukopuctanus meroxy ELHM y npakTuili emoriitHoi peryssiii.

TeopeTu4Hi OCHOBH JOCJIiI"KEeHHS eMIAaTIl

[TonsarTss emmarii 3aliMae Ba)XJIMBE MICLIE y Cy4acHId TICHUXOJOTIYHIA Hayii. Y
IIMPOKOMY PO3yMIHHI €MIIaTis BUBHAYAETHCS K 3/IaTHICTh JIOAMHU PO3YMITH €MOLIHI
MepeKMBaHHS 1HIIOI OCOOM, CHIBIEPEKUBATH il Ta aJeKBaTHO pearyBaTH Ha ii
emoriiiHui crad. g 3paTtHICTh POpMY€EThCS Y MPOLIECT COLIAIbHOI B3a€EMOZIl Ta €
BOKJIMBUM KOMIIOHEHTOM €MOIIIITHOTO 1HTEJIEKTY.

VY Mexax mo3UTUBHOT TICUXOJIOTIT eMIaTisi pO3MISAAEThCS K OJUH 13 (PaKTOPIB, IO
cripusic (OpPMYBaHHIO TICUXOJOTIYHOrO Onaromnonyuus Jronuau. JlocmimkeHHs M.
CemirMana mMOKa3ylTbh, IO TMO3WUTHBHI €MOIlli, COIllaJibHI 3B’S3KH Ta BITIYTTS
3HAYYMIOCTI BJIACHOTO JKUTTS € BaXJIMBUMHU CKJIQJIOBUMH  TICHXOJIOTIYHOTO
nporBiTaHHs ocoductocti [1]. EmMmnaris Bimirpae kito4oBy poib y (GOpMyBaHHI ITUX
KOMIIOHEHTIB, OCKIJIbKM BOHAa CHOpPUSE PO3BUTKY JIOBIpH, MIATPUMKHA Ta
B32EMOPO3YMIHHS M1XK JIFOTbMU.

BaxxnuBuMm acriekToM emnarii € ii 3B’ s130K 13 MI>KOCOOMCTICHIMH BiJHOCHHAMU. Sk
3a3Hadae A. bpykc, SIKICTb COLlIaJIbHUX 3B SI3KIB € OJHUM 13 HAaWBaXIUBIIINX (DAKTOPIB
MIACTs Ta IMCUXOJOTIYHO1 cTabinpHOCTI Mroguuu [3]. Jlromu, sKi MarOTh 3AaTHICTH 10
EMIATIHHOrO0 COPUMHATTS 1HIIMX, 3a3BU4Yail (POpPMYIOTh OUIBII MUOOKI Ta CTAOIbHI
coIliajibHI BITHOCHHH, 110 TTO3UTHBHO BIUIMBAE HA iXHE MICUXOJIOTIUHE OJaronoyqys.
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Kpim Toro, emmaris moB’si3aHa 3 IpoIlecaMH €MOIIMHOI peryssiii. 37aTHICTh
PO3YMITH BJIACHI €MOIIi1 Ta eMOITiT IHIIIUX JFOIeH T03BOJISE JTFOMUHI ORI YCBIAOMIICHO
pearyBaTH Ha CKJIaJ(H1 )KUTTEBI CUTYAIlll Ta YHUKATH IMIIYIbCUBHHUX PEaKIiil. Y 1boMy
KOHTEKCTI eMMaTisi MOXKe PO3TIIAJATUCS K BAKIMBUHN TMCUXOJIOTIYHUNA MEXaHi3M, 10
CHpus€ BHYTPIIIHIN cTabii3a1ii 0cCOOUCTOCTI.

Pa3om 13 TUM cyyacHi MCHUXOJIOTIYHI AOCTIIKEHHS MiIKPECTIOI0Th, 1[0 eMIIaTis €
HE JIMINIE COIIaJIbHOI0 HABUYKOIO, aje i BHYTPIIIHIM IPOLIECOM, TOB’S3aHUM 13
YCBIJIOMJICHHSIM BJIACHUX €MOIIIMHUX cTaHiB. JlroquHa, sika 31aTHa MIKMOIIE pO3yMITH
CBOi TOYYTTs, 3a3BUYail Ma€ OLIBIINY 3aTHICTh A0 PO3YMIHHS €MOIIM 1HIIHNX JIIOICH.
TakuMm 4MHOM, PO3BUTOK €MITaTii HEPO3PUBHO MOB’SI3aHUMN 13 PO3BUTKOM EMOIIIMHOT
YCB1JIOMJICHOCTI Ta BHYTPIIIHBOI peduIeKcii.

VY 1bOMYy KOHTEKCTI OCOOJMBOTO 3HAUY€HHs HAOyBalOTh MCHXOJOTIYHI METOJH,
CIpsiMOBaH1 Ha poOOTYy 3 €MOIIIWHUMHU CTaHAMM JIFOMMHU Ta PO3BUTOK 3JaTHOCTI JI0
YCBIJJOMJICHHS BJIACHUX MOYYTTIB.

Emmnaris ik pecypc nCHX0J10ri4HOI cTa0iIbHOCTI 0COOUCTOCTI

VY cydacHill ICUXOJOr1i eMIaTisi po3NISIIAE€ThCS HE JIUIIE K ColliajbHa 37aTHICTh
70 CIIBIOEPEKUBAHHS, ajleé 1 SK BaXJIMBUM pPECypCc BHYTPIIIHBOI CTaOUIBHOCTI
ocobucrocTi. JlronmuHa, sKa 34aTHAa YCBIJIOMJIIOBATH BJIACHI €MOIIl Ta PO3YyMITH
EMOIIMHUN CTaH IHIOUMX, Ma€ OUIbIIYy IICUXOJIOTIYHY THYYKICTh 1 3AaTHICTb
aJanTyBaTUCS 0 3MIHHUX KUTTEBUX OOCTaBUH.

EmnaTisi BUKOHY€ KiJIbKa BaXKIUBUX (PYHKIIIH Y MPOIIEC] ICUXOJIOTTYHOI B3aEMO/II].
[To-nepiie, BoHa crnpusie (OPMYyBaHHIO JOBIPIUBUX MIKOCOOUCTICHUX BIIHOCHUH. Y
CUTyaIlisX TIICUXOJIOTIYHOT MIATPUMKH 3aTHICTh JO €MIIaTIHHOTO CHPUHHSATTS
JI03BOJISIE JIIOIMHI BIAYYTH, 10 11 EPEKUBAHHS 3pO3yMUII Ta MPUUHATI 1HIIMME. [le
CTBOPIOE OCHOBY JIJIsl O1JIBIII TIIMOOKOT KOMYHIKaIlli Ta B3a€MHOT MIATPUMKH.

[To-npyre, emmnarisi JoroMarae JIFOJUHI Kpallie po3yMITH BJIACHI €MOIIIHI peaKilii.
VYCBIIOMIIEHHS BJIACHUX MOYYTTIB € BAXKJIMBOIO YMOBOIO (POpMYyBaHHS €MOLIMHOI
3putocti. JlroguHa, sika 3/aTHA aHaJI3yBaTU Ta MPUHUMATH CBOI €MOIlli, Ma€e OLIbIIE
MOKJIMBOCTEH JUIsl KOHCTPYKTHBHOTO pearyBaHHs Ha CKJIAHI )KUTTEBI CHTYaIli.

Sk 3a3Havyae A. Bpykc, MmcHUxojioriyHe OJaronojyqus JIOAWHU 3HAYHOKO MIPOIO
3aJIEKUTh B1Jl AKOCTI COI[IaJIbHUX BIAHOCHH Ta BIAYYTTS €MOLIIHOI MIATPUMKH 3 OOKY
iHmmx Jofe [3]. EMmaris BUCTyNae KIIFOUOBUM MEXaHI3MOM (DOPMYBAaHHS TaKHX
BIJIHOCHH, OCKUJIbKM BOHA CIPHUSIE B3a€EMOPO3YMIHHIO Ta 3MEHIIEHHIO MMCUXOJIOTTYHOL
MUCTAHIIT MK JIFOAbMH.

Boanouac emmnarist Mmoke OyTd cripsiMOBaHa HE JIMIIIE HA 1HITUX JIFONEH, aje i Ha
camoro cebe. Y TICHXOJIOTT4HIH JTTepaTypi efai 4acTiie BUKOPUCTOBYETHCS TIOHSATTS
«camMoeMMmarisi», sike 03Ha4a€ 3/1aTHICTh JIIOAUHU CTAaBUTHCS JI0 BIACHUX MEPEKUBAHD
13 pPO3YMIHHSIM Ta MPUUHATTAM. Takuii MiAXiJ CIPUsS€ 3HUKCHHIO PIBHSI BHYTPIIIHBOT
KPUTUKH Ta jaornomarae (GopMyBaTH OUIBII CTaOULIbHE EMOIliHE CTaBJIICHHS 0
KUTTEBUX TPYAHOIIIB.

TakuM 4YMHOM, eMmmaris € BaXJIMBUM IICHUXOJIOTIYHUM PECYypCOM, IO CIIPHUSE
(hopMyBaHHIO BHYTPIIIHBOI PIBHOBarW, pPO3BUTKY COIIAJBHUX 3B’SI3KIB  Ta
M1JIBUIICHHIO 3arajbHOTO PiBHS MCUXOJIOTYHOTO OJIaronoiayydsi 0COOMCTOCTI.
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EMouiiina peryJsimisi ik 0CHOBAa ICHUXO0JIOTIYHOI CTIKOCTI

Emortitina perymsiis € OMHAM 13 KIIFOYOBUX MEXaHI3MIB IICUXOJIOTIYHOI CTIHKOCTI
monuHu. Bona mnepenbavae 37aTHICTH YCBIIOMITIOBATH BJIACHI EMOIIIHI CTaHW,
PO3YMITH MPUYNHU iX BAHUKHEHHS Ta KEPYBATH PEAKI[IsIMU HA Pi3HI KHUTTEBI MOIII.

Y Mexax TO3UTHBHOI IICHUXOJIOTII €MOIifiHa peryidiis po3MISIIA€ThC SK
BXIMBUN (dakTop (popMyBaHHS TICHXOJOTiYHOTO Onaromonyyds. JlocmimkeHHs
MOKa3yl0Th, IO JIIOAH, SKI MalOTh PO3BHUHEHI HABUYKU YCBIJIOMIIGHHS Ta peryJisLii
€MOIIil, Kpallle CHPaBISIOTbCS 31 CTPECOM, JEMOHCTPYIOTH BHINIUNA PIBEHb
3aJ0BOJICHOCTI JKHTTSAM Ta MArOTh OLIBII CTa01JIbHI COIllaIbHI BIMHOCHUHH [2].

EMoriiitHa peryssiiis He o3Ha4a€e MpuAyIeHHs a0 iIrHopyBaHHs eMolliid. HaBmaku,
BOHAa Tmepeadayae 3IaTHICTh JIIOAUHU BHU3HABATH CBOI TMOYYTTS Ta 3HAXOAUTU
KOHCTPYKTHBHI CIIOCOOM X MpPOXKMBaHHS. YCBIJOMJICHHS €MOIIIM J03BOJISIE JIFOIUHI
Kpalle po3yMiTH CBOI1 MOTPEOU, MOTUBU Ta BHYTPIIIHI KOH(IIKTH.

BaxxauBuM acriekToM eMOIIHOI peryssiii € po3BUTOK BHYTpilIHBOi onopu. Ilix
BHYTPIIIHBOIO OINOPOK PO3YMIETHCS 3AATHICTH JIIOAMHHU 30€piraTd ICHUXOJIOTIYHY
PIBHOBary HaBITh Y CKJIaTHUX KUTTEBUX CUTyallgX. Taka 31aTHICTh (pOpMy€eThCs uepes
PO3BUTOK €EMOLIIHOT YCBIAOMIIEHOCTI, pedieKcii Ta 31aTHOCTI 10 CaMOPEeTyJIsLIIi.

Sk 3a3Ha4ae A. bpykc, T10nHMHA, sIKA Ma€ YITKE YCBIJOMIIEHHS CBOiX LIHHOCTEN Ta
BHYTPIIIHIX OpIEHTHUPIB, 34aTHA OUIBII CTIMKO pearyBaTh HA >KUTTEBI BUKIHMKHU Ta
30epiratu BIIUYTTS CEHCY XKUTTA [4]. ¥V IIbOMy KOHTEKCTI €MOIlIMHA peryJssiis
BHUCTYINIA€ BAXKIMBUM IHCTPYMEHTOM (POPMYBaHHS TICHUXOJIOTIYHOI 3pIIOCTI Ta
BHYTPIIIHBOI CTAOUTLHOCTI.

VY ncuxonoriyHiA MpakTHIll Jeaai OUIBIIOTO 3HaYeHHs HaOyBarOTh METO/H, 1110
JIOTIOMAraroTh JIFOJMHI HE JIMIIE aHali3yBaTy CBO1 €MOIIii, ajie il mpalfoBaTi 3 HUMH Ha
rbmomy piBHl. OmHuM 13 Takux miaxoniB € meton Emotional-Level Happiness
Management (ELHM), cnpsMoBanuii Ha YCBIIOMJICHHS Ta TpaHC(HOpMAIIio
€MOILIIHUX CTaHIB.

Metoax Emotional-Level Happiness Management (ELHM)

Meton Emotional-Level Happiness Management (ELHM) OGyB po3pobsienuid sik
MPaKTUYHUI MiIXig 10 PoOOTH 3 €MOI[IMHUMHU CTaHaMH JIOAMHU Ta (OpMyBaHHS
BHYTPIIIHBOI TCHUXOJOrIYHOI cTabuIpHOCTI. Merton cdopMmyBaBcss Ha OCHOBI
OaraTtopiyHOi MPaKTUYHOI POOOTH 3 KIIEHTaMH y cepl 0COOMCTICHOTO pPO3BUTKY,
KOYYHUHTY Ta MCUXOJIOTTYHOT MiATPUMKH.

OCHOBHOIO 17IC€10 METOJTY € IPUITYIIEHHS, 1110 BHYTPIIIHIN CTaH JIOAUHA 3HAYHOIO
MIpOI0 BU3HAYAETHCS PIBHEM YCBIIOMJICHHSI BIIACHUX TMOYYTTIB. Y TOBCSKICHHOMY
KUTTI 0araro eMOIHUX peakilid BiAOyBalOTHCA aBTOMATHYHO, 0€3 TOCTAaTHHOTO
YCBIIOMJIEHHSI iXHIX MpHYuH. e Moke mpu3BOAUTH 10 HAKOMMUYEHHS BHYTPILIHBOI
HaMpyTy, EMOLIHHOTO BUCHAKEHHS Ta TPYIHOILIB Y MI>KOCOOUCTICHUX BITHOCHHAX.

Meton ELHM cnpsiMmoBaHuit Ha MOCTYIOBE YCBIJOMJICHHSI Ta POXKUBAHHS PI3HUX
PIBHIB OYYTTIB. Y IpoLeci poOOTH JTIOAMHA OTPUMYE MOMKIMBICTH JOCHIIUTH BJIACHI
EMOIIIHI peakIlii, 3pO3yMITH iXHIA BHYTPIIIHIA 3MICT Ta 3HAWUTH HOBI CHOCOOH
B3a€MO/Iii 3 BIACHUMHU TEPE)KUBAHHIMH.

3riIHO 3 KOHIEMIIIED METOAY, PO3BUTOK EMOIIMHOI YCBIJIOMJIEHOCTI JO3BOJISIE
moanH1 (GopMyBaTH OLTBII CTa01IbHE BHYTPIIIHE CEPEIOBHUILE T M1ABUIILYBATH PIBEHb
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MICUXOJIOT1YHOI THYYKOCTI. YCBIJIOMJICHHSI BJIACHUX MOYYTTIB TAKOXK CIIPUSIE PO3BUTKY
eMnarii, OCKUIbKH JIOIUHA, SKa Kpalle po3yMie CBOI eMOIlil, 3a3BU4ail Mae OLIbIIY
3MIaTHICTh PO3YMITH €MOIIHI MEepeKUBaHHA IHIMUX Jroaen [5]. SIk 3a3HavaeThCs y
nocmikeHHsx T. JlyHaeBChbKOi, pO3BHTOK €MOIIIHHOI yCBIJOMJIEHOCTI € KIFOYOBHM
MeXaH13MOM (pOpMyBaHHS BHYTPIIIHBO1 ICUXOJIOT1YHOT CTAOLTBHOCTI 0COOMCTOCTI [6].

Meton ELHM noeanye eneMeHTH KOYYMHTY, MO3UTHBHOI TICHXOJOTii Ta
TIPaKTHYHOI PO6OTH 3 eMomiitHnME cTaHaMu. Moro cTpyKTypa Tependadae IoeTamnuy
poOOTYy 3 BHYTPIIIHIM CTaHOM JIIOAWHH, 1110 JO3BOJISE MOCTYIOBO MEPEXOIUTU Bij
CTaHy BHYTPIIIHBOI HAMPYTH JI0 O1IBIIOT ICHOCTI, CTaOUIBHOCTI Ta YCBIIOMJICHOCTI.

BaxxnnBoro 0coONMMBICTIO METOY € OpieHTAalllsl Ha TPaKTUYHHM pe3yabTaT. PoboTa
3 eMOIIITHUMHU CTaHaMM CIpsIMOBaHa HE JIMIIE Ha iX aHaii3, aje W Ha (opMyBaHHS
HOBHX PECYPCHHUX CTaHIB, K1 JOIIOMAararTh JIOAUHI O1IbII KOHCTPYKTUBHO pearyBaTu
Ha KUTTEBI MOii [6].

IIpakTnune 3acrocyBannus merony ELHM y po3BuTKy emmnarii

Po3BuTOK emmarii € Ba)JMBUM 3aBIAAHHSIM Cy4YaCHOI NCHUXOJIOTIYHOI MPAKTHKU.
VYMiHHS pO3YMITH €MOIIiiiHI TTepeKMBaHHS 1HIIUX JIIOACH Ta aJeKBaTHO pearyBaTH Ha
HUX crpusie (OopMyBaHHIO TapMOHIMHHX MIKOCOOWCTICHUX BiJIHOCHH 1 ITiJIBHIIy€
piBEHB MICUXOJOTIYHOTO OIArONOIyYdst 0OCOOMCTOCTI. Y I[bOMY KOHTEKCTI OCOOIMBOTO
3HaYeHHs Ha0yBalOTh METO/IH, CPSIMOBAHI HA PO3BUTOK €MOIIITHOT YCBIIOMJIEHOCTI Ta
3IaTHOCTI 10 THOILIOro0 po3yMiHHS BJIaCHUX MOYYTTIB.

Meton Emotional-Level Happiness Management (ELHM) mMoxxe po3rsigatucs sik
OJIMH 13 TIPAKTUYHUX THCTPYMEHTIB PO3BUTKY emrarii. OCHOBOIO IIbOTO MiJIXOAY €
NPUMYIIEHHA, W0 3JaTHICTh JO €MIATIHHOrO CHPUWHATTS 1HIIMX JIHOeH
0e3mocepeIHbO OB’ s13aHa 31 3/IaTHICTIO JIFOAWHU YCBI1JOMITIOBATH Ta MPUKXMATH BJIACHI
EMOIIiTHI Iepe)KUBAHHS.

V¥ mporeci 3acrocyBanHs merony ELHM yBara 3ocepepky€eTbes Ha TOCHTIKEHH1
BHYTPIIIHBOTO €MOI[IiHOr0 cTaHy JmoauHu. Ilpaktuuna poOora mnependadae
MOCIZIOBHE YCBIJOMJIEHHSI PI3HMX PIBHIB MOYYTTIB, IO JO3BOJSE JIIOAMHI Kpalle
3pO3yMITH CBO1 €MOI[IHI peakiii Ta BHYTpIlHI noTpedu. Takuil miaxia cropuse
(opMyBaHHIO OUIBII MTMOOKOTO KOHTAKTY 13 BIACHHUMH NEPEKUBAHHIMU Ta 3HUKYE
pIBEHb BHYTPILIIHHOTO HAMPY>KEHHS.

OnHUM 13 BOXKJIUBUX PE3YJIBTATIB 11€1 pOOOTH € MiABUIIEHHS 3/1aTHOCTI JTIOAUHU J10
eMOII1I1HOT peduieKcii. YCBIJOMIIEHHS BIIACHUX €MOLINA CTBOPIOE YMOBH JIJISl PO3BUTKY
O1IBII Yy TIIMBOTO CTABJICHHS JI0 TIEpEKMUBaHb 1HIIMX Jitofek. JIronuHa, sika Ma€e JOCBi
YCBIJIOMJICHOTO TPOXXWUBAHHS BJIACHHUX IOYYTTIB, K MPAaBUIIO, JEMOHCTPYE OUIBIITY
BIIKPUTICTh JI0 €MOIIMHOTO CTaHy IHIIMX Ta 3[aTHICTh JO TIUOIIOTO PO3YMIHHSA
MI>KOCOOMCTICHUX B3a€EMOJIIH.

Kpim Toro, meron ELHM cnpusie hopmyBaHHIO BHYTPIITHBOT MCHUXOJIOTTYHOT
omopu. IlocTymoBe ycBimOMJIEHHS Ta IHTETpallii eMOLIMHUX TIepPeKUBaAHb
JOTIOMAraroTh JIOAMHI 3MEHIIUTH PiBEHb BHYTPIIIHBOTO KOH(MIIKTY Ta MiJBUILIUTH
piBEHb eMOIIiiHOI cTab1IpHOCTI. []e, y CBOIO uepry, CTBOPIOE CIPUSTIMBI YMOBHU JIJIs
O1IBIII KOHCTPYKTUBHOT B3a€MO/IIT 3 THIIUMHU JIFOJbMH.

[IpakTyHe 3acCTOCYBaHHS METOAY TaKOX Moxe OyTH KOpUCHMM Yy cdepi
TICUXOJIOTIYHOTO KOHCYJIBTYBaHHS, KOyYHHTY Ta OCBITHIX MpOTrpaM, CIPSIMOBaHUX Ha
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PO3BUTOK €MOIIIMHOTO 1HTEIeKTy. POOOTa 3 eMOIIHHUMEU CTaHAMU JI03BOJISIE KIIIEHTaM
MOCTYMOBO (hOpMyBaTl HAaBUYKU YCBIJIOMIIEHHS BJIACHHUX MOYYTTIB, 11O € BaXKIHMBOIO
NepeyMOBOIO PO3BUTKY €MIIaTii Ta MCUXOIOTIYHO1 3piocTi [7].

Taxum unnom, meroq ELHM Moxke po3misiiaTics sk MepCleKTUBHUM IHCTPYMEHT
MICUXOJIOTIYHOI MIPAKTUKH, IO CHPHUSE PO3BUTKY €MIarii, eMOLIHHOT YCBIJOMICHOCTI
Ta BHYTPIIIHBOI CTaO1IBHOCTI OCOOUCTOCTI.

BucHoBku

Emmariss € ogHMM 13 KJIIOYOBHUX KOMITOHEHTIB IICHXOJIOTIYHOI B3aeMOmil MIX
moapMu. BoHa cropuse (QopMyBaHHIO JOBIPIMBHUX MIDKOCOOMCTICHMX BiJHOCHH,
MiJBUILY€E PIBEHb COILIAJbHOI MIATPUMKH Ta CTBOPIOE YMOBH ISl KOHCTPYKTHUBHOI
KOMYHiKallii. ¥ Cy4acHOMY CYCIUIBCTBI, IO XapaKTE€PU3YEThCSA BHCOKHUM DPIBHEM
COIllaJIbLHUX Ta EMOIIMHMX BHKJIWKIB, PO3BUTOK emmarii HaOyBae 0cCOOIUBOI
3HAYYIIOCTI.

VY Mexax MCUXOJOTIYHOI HAyKH eMIIaTisl pO3IISIa€EThCS HE JIUIIE SIK 31aTHICTD J10
CHIBIIEPEKUBAHHA I1HIIMM JIONAM, ajl€ ¥ $SK BaXXJIMBUM MEXaHI3M BHYTPILIHbOI
craburizamii ocoOucTocTl. YCBIIOMJIEHHS BJIACHUX €MOIM Ta 34aTHICTH 10 1X
KOHCTPYKTUBHOI PEryJilii CHOpHUsIOTh (OPMYBAHHIO IICHUXOJONIYHOI CTIMKOCTI Ta
M1JBUILYIOTh PIBEHb KUTTEBOTO OJIATOMOIYYYs.

VY crarTi Oyn0 pO3MISHYTO TEOPETUYHI aCMIEKTH TOCIKEHHS €MIIaTii, a TaKoXK il
poiib y (OpMyBaHHI BHYTPIIIHBOI PIBHOBAru JIIOAUHU. AHaNi3 Cy4aCHHUX MIIXOMIB Y
MO3UTHBHIN TICUXOJIOTI] TOKa3zye, IO PO3BUTOK EMOIIHHOT YCBIJOMIIEHOCTI Ta
COIIaIbHUX 3B’ SI3KIB € BAXJIMBUMU YMHHUKAMU MICUXOJIOTTYHOTO OJIaromnoryqys.

OcobnmuBy yBary Oyno mpuauieHo wmetony Emotional-Level Happiness
Management (ELHM), sikuii cipsmMoBaHuii Ha PO3BUTOK €MOIIIITHOT YCB1IOMJIEHOCTI
Ta (OpMyBaHHS BHYTPIIIHHOI MCUXOJOTIYHOI omopu. MeToxa nependavae moeTanHy
poOOTY 3 €MOILINHUMHU CTaHAMU JIOAWMHH Ta CHpUsiE TIMOMIOMY YCBITOMIICHHIO
BJIACHUX MOYYTTIB.

[Ipaktuune 3acrocyBanHs merony ELHM mokasye, 1o po3BUTOK €MOIIMHOL
YCBIJIOMJIGHOCTI MOXE€ CHPUSITH MIABUIIEHHIO 34aTHOCTI JIFOAWHU JO0 eMMaTiiHOl
B3a€MO/IIi. YCBIJIOMJICHHSI BJIACHUX IEPEKUBAaHb CTBOPIOE MEPETYMOBH ISl OLIbII
IJTMOOKOTO PO3YMIHHS €MOLIMHOrO CTaHy IHIIMX JiroAed Ta (OpMyBaHHS OLIbII
TrapMOHIMHUX MIKOCOOMCTICHUX BIAHOCHH.

TakuM YMHOM, PO3BUTOK €MIIaTii Ta €MOIINWHOI YCBIJIOMJIEHOCTI MOXKe
pPO3IISAATUCS SIK BAXKJIMBUN HAMpPSM CY4YacHOI MCHUXOJIOTIYHOI mpakTuku. [Tomambii
JOCHIPKEHHST MOXYTh OyTH CIpsSIMOBaHI Ha MOMIHUOJIEHE BUBYECHHS MOXKJIMBOCTEH
3actocyBanHs Mmetoqy ELHM y pi3zHux cepax ncuxoaorigHoi JOMOMOTH Ta PO3BUTKY
0COOHMCTOCTI.
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THHOBAIIIMHI TAPAIUT'MH BIPTYAJIBHOI
CUMYJISIIII YV TPOIIECI TIPO®ECINHO-
IMCUXOJIOTTYHOI'O TAPTYBAHHS TA
®OPMYBAHHS BOMOBOI CTIMKOCTI
BIMCBKOBOCJIYKEOBIIIB

Yyoina Terssna /IMutpiBHa

JOKTOp 1CTOPUYHUX HAyK, Ipodecop,

3acy>KEeHUH MpaIliBHUK OCBITH YKpaiHH,

3aBigyBad Kadeapu CoIiaIbHuX 1 TyMaHITapHUX JUCITUTLTIH,
HanionansHuil yHIBEpCUTET HUBUIBHOIO 3aXHCTY Y KpaiHU

KopotsieBa Jlecs MuxoJiaiBHa
BIMICHKOBOCITYKOOBHIIS, IICHXOJIOT

CyuacHuil  eram  pO3BUTKY  BIHCBKOBOI  IICHXOJOTii B  KOHTEKCTI
MMOBHOMACIITAOHOI POCIHCHKO-YKPAiHChKOT BIMHM XapaKTEPU3YEThCA CTPIMKOIO
1M(ppoBOIO TpaHCPOPMALIIEIO Ta THTErPaLI€l0 MEPEJOBUX TEXHOJOTTYHUX PIIIEHB Y
II0JICHHY MPAKTUKY MIATOTOBKM 0co0oBoro ckiaay [4]. OcobnuBe Miciie B IbOMY
Mpolecl  TOCiae  BOPOBA/DKEHHS  CHCTEM  BIPTYaJIbHOI  pPEalbHOCTI,  SKI
€BOJIIOIIOHYBAJIM  BIJ] JOMOMDKHHUX 3acoOiB penakcamii 10 ¢GyHIaMEHTAIbHUX
THCTPYMEHTIB TIPO(ECITHO-TICUXO0JIOTTYHOI MIATOTOBKH. SIKIIIO HA MOYATKOBUX eTarax
30poiiHoro KoH(uIKTYy VR-TeXHOJOTrii po3risgaimucs TMEpeBaXHO SK EJIEMEHT
TEpPaneBTUYHOTO BIUIMBY B MEXKax IICHXOJIOTIYHOI peadumiTallii Ta TMO0JIaHHS
HACJIAKIB MOCTTPaBMAaTUYHOTO CTPECOBOTO po3iany [6], To choromni cdepa ix
3aCTOCYBaHHS CYTTEBO MacIITa0yeThes [7].

[IpiopuTeTHUM BEKTOPOM CTa€ MPEBEHTUBHA MiATOTOBKA BIHCHKOBOCITY>KOOBIIIB
70 €KCTpEMaJIbHUX YMOB CITy>k00BO-00MOBOI AiSTTLHOCTI Y€pe3 MOJICIIOBAHHS CTpeC-
YUHHUKIB BUCOKOI IHTEHCHUBHOCTI. ['0JIOBHa mepeBara Takoro MmiAXOJy MOJIATae y
CTBOPEHHI KOHTPOJHOBAHOTO, MPOTE MAaKCHUMAaJIbHO HAOMIKEHOTO 0 PeabHOCTI
1M(pPOBOro cepefoBHILA, SIKE TO3BOJISE IMITYBATH 3BYKOBI €(DEKTH apTHIIEpPIACHKUX
oOcTpiniB, Bi3yalibHI 00pa3u moisis 000 Ta JUHAMIKy OOHOBOro 3ITKHEHHS 0e3
0e3mocepeTHbOr0 PU3UKY IS )KUTTS cosaarta [S]. Lle 3abe3mneuye sikicHO HOBHM PiBEHB
(dbopMyBaHHS TICUXOJIOTIYHOI PE3WIHEHTHOCTI, aJK€ MO30K OTPHUMYE MOKJIHUBICTDH
MOTIEPETHBO OMPAIIOBATH KPUTHUYHI CTUMYJU Ta BUPOOUTH aalTHBHI MEXaHI3MHU
pearyBaHHS 111 0 BUXO/y Ha JIiHit0 00H0BOro 3iTKHEHHS [3].

[cTopuyHMit acriekT po3BUTKY BITYM3HSIHUX VR-cuctem Oepe cBili moYaToK 3
HIIIATUB YKPATHCHKUX TEXHOJIOTIYHUX CTapTamiB, Cepea SKUX KIIOYOBY pOJIb
Bimirpasia komauga Aspichi. Po3po6iena HuMu iHHOBaIliitHa TIporpama IIiJil Ha3BOIO
«Ilepmmit 6i1i» cnouaTKy 3aayMyBajacsi $SK I1HCTPYMEHT IJisi LIMPOKOro KoJia
KOPUCTYBauiB, BKJIOYAIOUM LMBUIBHUX OCIO Ta BiMCHKOBOCITYXOOBIIIB, 3 METOIO
MOMYJIIPU3allii MCUXOJOTYHUX 3HaHb Ta METOJIIB camoperyJsili. [Ipore npaktuunuii
JTIOCBIJI TTOKa3aB, 10 1€ MPOIYKT Ma€ 3HAYHO TVIMOIINMA MOTEHIla)l caMe Y BIMChKOBIH
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chepi, OCKUIBKM BiH 0a3yeTbCsl Ha aBTEHTHMYHMX CIIEHApisfX, IO BiJIOOpakaroTh
cnenu@iky came yKpaiHCBKOro Tearpy BOoeHHHX i [4]. Lle Bimpi3Hse BiTUM3HSHI
pPO3pOOKH BiJl 3aKOPJAOHHHUX AaHAJIOTIB, SKIi YacTO HE BPAaXOBYIOTh 1HTEHCHBHICTH
CyYaCHHMX TEXHOJIOT1YHHUX BUKJIHKIB, TAKHX SIK MacoBaHe 3acTocyBaHHs FPV-mponis
a00 0cOOIMBOCTI MO3ULIAHOT BITHH B JIICOCMYyTaxX Ta MiCbKUX 3a0y/10Bax.

AKTyalbHICTh BIPOBAKEHHS TAKUX CHUCTEM 3yMOBJICHA HU3KOI KPUTUYHHUX
BUKIIMKIB, C€peJl IKUX HAUTOCTPIMIKUM € AeiluT yacy Ta MaTepialibHUX PecypciB Ha
TJ11 HEOOX1THOCTI MiJATOTOBKH BEJIMKOI KIIBKOCTI MOO1JII30BaAHOT'0 0COOOBOIO CKJIAJY.
TpanuuiiiHi METOaM HaBYaHHS YacTO BUMAararTh 3HAYHUX JIOTICTUYHUX BUTpAT Ta
CIeliaJli30BaHMX TOJITOHIB, TOJII K BIPTyaabHI CUMYJIATOPH J03BOJISIOTH IPOBOIUTH
IHTCHCHBHE HaBYaHHS B ITyYHKTaxX IOCTIMHOI AMCIIOKaIlli abo HaBIiTh y pailioHax
3ocepekeHHs [S]. BaximnBo po3yMiTH, 1m0 €(PEKTUBHICTh TAaKMX MPOrpaM MPsiMO
3aJIeKUTh BiJl iXHBOI 3JaTHOCTI aJanTyBaTUCA 10 I1HAMBIAYaJbHUX OCOOJMBOCTEN
01, BukopucTanHs CcTaHIApPTHHUX, YHIBEPCATBHUX METOJUK y CYyYaCHHX YMOBax
4aCcTO BUABIISIETHCS HE JIHIIE MajJoe(DeKTUBHUM, a i TOTEHIIHHO KOHTPIIPOAYKTHBHIM,
OCKIJIbKM BOHH HE BPaxOBYIOTh MTONEPEIHIN TOCBI JIIOAUHH, 11 KOTHITUBHUIN IPO(]1sIb
Ta piBEHb €MOIIHHOI cTabubHOCTI [2]. Came TOMy BHHUKAae HarajibHa mnorpeda y
CTBOPEHHI MEPCOHANI30BAHUX CTPATErid MIATOTOBKH, 5Kl 0a3yIOThCS HA aJrOPUTMAX
BIPTyaJIbHOI pEaJIbHOCTI Ta 103BOJIAIOTh BapI1IOBATH PIBEHb CTPECOBOI0 HABAHTAKEHHS
3QJIEKHO BiJl peaKiliii KOHKPETHOTO BIHCHKOBOCITY>KOOBIISL.

Y KOHTEKCTI CTHCIMX TEpPMIHIB MIArOTOBKM VR cTae MicTkoM MIX
TEOPETUYHMMU 3HAHHSIMHU Ta MpPaKTUYHUM JocBigoM. [Iporpama «llepmmii O61ii»
(boKyCyeThCsl Ha TPOKMBAHHI CKJIAJIHUX MIJACBIOMHUX TPOIECIB Ta HaJalITyBaHHI
MICUXIKA HA MOJoJiaHHs cTpaxy. CTpax po3risgacThCsl HE SIK HETaTUBHE SBUIIE, SKE
MOTPiOHO BUKOPIHUTH, a SIK MPUPOJHA OIOJIOTIYHA peakilis Ha Hebe3meKy, o
3arposxye XKUTTHO [ 1]. [loBHICTIO HIBENIIOBATH BIUIMB CTPECY B 00I0 HEMOKITUBO, MPOTE
3aBAsKA VR-TeXHONOrisIM BIHCHKOBOCITYKOOBEILb OTPUMYE MOKIIMBICTh MPOXKHUTH 11
eMoIlli B O€3MEeUYHOMY CEepeloBHINI i HariasaoM mpodeciiinoro mncuxosora. lle
CTBOPIO€ €(hEeKT 3HAOMOCTI 3 CUTYaII€10, KOJIU M1/l 4YaC peaIbHOT0 00CTplily a00 aTaku
MO30K CIIPUIIMAE MO/III0 HE SIK MIOKYI04Y HEBIJOMICTb, a SIK IOCBII, 110 BKE MaB MiCII€.
Taxum ynHOM QOPMY€ETHCS aBTOMATU3M MPABUIBHUX PEaKIIiid, [0 3HAYHO ITiIBUIIY€E
IIAHCU Ha BUKUBAHHS Ta YCHIITHE BUKOHAHHS 00MOBOT0 3aB/aHHs [3].

Ponp BIMCHKOBOrO TMCHXOJOTa y IOMY TIPOIECI € BHU3HAYAJIBHOK Ta
OararorpanHoto. BiH He mpocTo TexHIYHO 3abe3medye poOOTy oOiajHaHHS, a
MIPOBOJIUTH MOBHOIIHHY TICUXOEYKaIlit0, P03’ ICHIOIOYH MEXaHi13MU POOOTH HEPBOBOI
CUCTEMHU TI1J] Yac meperisiay cumysisii [2]. daxiBers yBaKHO MOHITOPUTH BepOaIbHI
Ta HeBepOabHI peakilii OIMIS B OKyJspax BIpTyaldbHOI peambHOCTI, IO JO3BOJISIE
BUSIBUTH TIpUX0BaHi ¢o06ii abo 03Haku Ae3ananTailii Ha panHix eramnax [1]. [cuxomor
aKIICHTy€ yBary Ha TOMY, 1[0 B YMOBax arpecii ImBUKe HAOyTTS HOBUX 3HaHb Ta
HaBUYOK CaMOKOHTPOJIO € KpUTHYHO BaxJMBUM. [Iporpama «Ilepmmii Oiil» 1iHHA
caMeé CBO€I0 aBTEHTHYHICTIO, OCKUIBKM BOHA HE € KOII€I 1HO3EeMHHUX IMPOJYKTIB, a
BHUCTYIA€ pe3yJbTaTOM pedeKkcii BIACHOTO YKpaiHCHKOro O0HOBOro aocBiny [4].
Biaryku BiiicbKOBOCITYOOBIIIB, sIKI TPOMIIIJIM Take HAaBYaHHS, CBIAYATh PO BUCOKY
OLIIHKY CTUMYJILHOTO MaTtepiaily, 0OCOOJIMBO TUMHU, XTO TOTY€EThCA O CBOTO MEPIIOTO
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OoitoBoro Buxosay. Lle miaTBepKye, 110 1HHOBAIIIMHI, THYYKI Ta 1HJIUBIAYyalli30BaHi
MIIXO0W € EMUHUM BIPHUM IIIISTXOM JJIS 3MIITHEHHST 000POHO3IaTHOCTI IEpKaBU depes
MiATOTOBKY CTIHKOTO Ta MpoQeciifHoro BoiHa.
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HOPMATHUBHO-IIPABOBE PEI'YJIIOBAHHA IMITIOPTY
TOBAPIB MEJUYHOT' O IIPUBHAUYEHHSA: CYYACHUH
CTAH TA HAIIPAMMU BJOCKOHAJIEHHA

lanena JIronmuiaa BikropiBHa

acmipaHTka Kadenpu myOiyHoi ciy>K0u Ta mpaBa
[HCcTHTYTY MyO1uHOT CITy>KO0U Ta yIpaBJIiHHS
HarionansHoro yHiBepcutety «Oiecbka MOJITEXHIKa)

IMIIOpT TOBapiB MEAMYHOTO MPU3HAYCHHS TTOCIIa€ BAXKIIUBE MicCIIe Y 3a0€3IeUeHH1
HAJIEXKHOTO (DYHKI[IOHYBAHHSI CHCTEMU OXOPOHHU 37I0pOB’Sl YKpaiHHU, OCKUIbKU 3HAYHA
YacTHMHA JIKAPChKUX 3aco0iB, MEIUYHUX BHUPOOIB, J1arHOCTUYHUX MaTepialis,
BUTPATHOI MPOAYKINi Ta CIeIiaai3oBaHOro oOJagHaHHSA HAJXOAUTh HAa BHYTPINIHIN
PUHOK caMe 3-3a KOPIOHY. Y 3B’SI3Ky 3 UMM €(EKTHUBHICTh MEXaHI3My MyOJIIYHOIO
YIPaBJIIHHSA B 111 cepi 3HAYHOIO MIPOIO 3AJIEKUTH BiJ IKOCTI HOPMATUBHO-TIPABOBOTO
pETyIIOBaHHS IMIOPTHHUX TMPOLEAYp, iXHBOI Y3TOMKEHOCTI, MependadyyBaHOCTI Ta
BIJIMOBIAHOCTI CyYaCHUM MDKHAPOTHUM 1 €BpOmeichkuM migxomam. OcoOnuBicTh
TaKOTO PETYIIOBAaHHS TOJSIrae B TOMY, IO BOHO Ma€ KOMIUJICKCHHM Xapakrep 1
(hopMy€eThCS HA CTUKY 30BHINTHLOEKOHOMIYHOTO, MUTHOTO, CHEIIaIBHOTO MEAUYHOTO
Ta TEXHIYHOrO 3akoHOAaBcTBa. Came TOMYy aHali3 Cy4acHOIO CTaHy IIPaBOBOTO
3a0e3MneueHHs IMIIOPTY TOBapiB MEIUYHOTO MIPU3HAYCHHS J]A€ 3MOTY BUSIBUTH HE JIHIIIE
YUHHI HOPMAaTHUBHI MEXaHI3MH, a i T1 TPOOJIEMH, SIK1 MEPEIIKOIKAIOTH OTIEPAaTUBHOMY
1 6e3reYHOMY HaJIXOIKCHHIO BIJMOBIIHOT MPOMYKIIii HAa puHOK YKpainu [1; 2].

[TpaBOBOIO OCHOBOIO IMIOPTY TOBapiB MEIUYHOIO IMPHU3HAUEHHS HacamIepen
BHUCTYTAIOTh 3arajapHi HOPMaTHUBHO-TIPABOBI aKTH, 110 PETYIIOI0ThH
30BHIIIHBOEKOHOMIUHY AiSUTBHICTh Ta MEPEMILIEHHSI TOBapiB 4epe3 MUTHUN KOPJOH.
3akoH VYkpainu «lIpo 30BHIIIHBOEKOHOMIYHY MISUTBHICTB» 3aKpIIIIOE 3arajibHi
MPUHIUIIN Y4YacTi CyO’€KTIB TOCHOJAPIOBaHHS y MDKHAPOAHIM TOPTiBii, BU3HAYA€E
3acajiu IepKaBHOTO PETYIIIOBAHHS Y il cdepl Ta OKPECIIOE MPABOB1 MEX1 311HCHEHHS
IMIOpTHUX  onepauiid. PasoMm 13 nmM, MuTHuUNl Kojekc VYKpaiHM BCTAHOBIIIOE
MPOLIEAYPHY CTOPOHY BBE3EHHS MPOAYKIIii, BKIIIOYAIOUX TOPSIA0K MUTHOTO KOHTPOJIO,
o(opMJIEHHS TOBapiB, MOJAHHS JOKYMEHTIB 1 3aCTOCYBaHHA MUTHHUX pexuMiB. OTxe,
BXKE Ha I[bOMY PIiBHI IMIIOPT TOBapiB MEIWYHOTO MPU3HAYEHHS PO3IVISAAETHCS HE SIK
130J1hbOBaHA TOCIIOIAPCHKA JIisl, @ SK BPETYJIbOBAHUN TPOIEC, Y SIKOMY MOETHYIOThCS
1HTEpeCH JIeP>KaBHOTO KOHTPOITI0, EKOHOMIYHOT O€3IMeKH Ta 3a0€3MeUeHHS HaCceIeHHS
HE0OX1AHO0 npoayKiieto. [Ipu mboMy 71t TOBapiB MEIUYHOTO TPU3HAYCHHS 3araibHi
MUTHI TIpaBUjia JIOTOBHIOIOTHCS CIEHIAIbHUMHM Taly3€BUMU BHUMOTaMH, IO
00yMOBITIO€ TI1JIBUIIIEHY CKJIQHICTh MPABO3aCTOCYBAHHS.

CreriaabHe MiCIle B CHCTEM1 HOPMAaTUBHOTO PEry/IIOBaHHS 3aiiMae 3aKOHOAaBCTBO
PO JIIKapChKi 3ac00M. VY 111i1 YaCTHHI BU3HAYAJIbHY POk Biairpae 3akoH Ykpainu «IIpo
JiKapchKi 3acoOm», SKUM (opMy€e CydacHi MpaBOBl 3acaaud JOMYCKY JIKapChbKUX
3ac00iB Ha PUHOK, iX JIEPKABHOTO KOHTPOJIO, BUMOT JO0 00ITy Ta 3arajibHOi JIOTIKH
peryntoBaHHsI (hapMalleBTUIHOTO cekTopy. s iMmopTy 1ie o3Havae, 10 3BUYaiiHE
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MUTHE 0(DOpMIIEHHS caMe Mo co01 He CTBOPIOE MIpaBa Ha BUIbHE BBEJICHHS MPOAYKIIi B
00IT, OCKIIbKU TaKa MPOMYyKIlisg MOBUHHA BIAMOBIIaTH BCTAHOBICHUM BHUMOTaM LI0Z0
SIKOCTI, O€3MeYHOCTI Ta 3aKOHHOCTI 11 JOIYyCKYy Ha PUHOK. Y pe3yabTari iMmoprep y
cdepi JTKapCchKUX 3ac001B BUKOHYE HE JinIIe (YHKIIIO MOCTadyalbHHUKA, a i (PYHKIIIIO
cy0’eKTa, Ha SKOTO TOKJIAIA€THCA YAaCTHHA MyOIIYHO-TIPABOBOI BiMTOBIIAIBLHOCTI 32
JOTPUMAHHS CIICIIAIbHOTO PEKUMY 00Iry BiATOBIAHOT TPOayKITii [3].

Oxpemoro aHamizy morpedye iMImopT MEAUYHUX BUPOOIB, JIJIS SIKOTO XapaKTepHa
1HIIIA perynsaTopHa Mojeiab. Ha BiaMiHy BiJ JIKapChbKUX 3acO0IB, JI€ TPaJIUIIIHO
JIOMIHY€E peecTpaliifHui Ta T03BIILHUM MIX1M, Y chepl MEIUUYHUX BUPOOIB OCHOBHUM
aKIICHT 3MIIIEHO Ha TEXHIYHE PETyJIOBaHHS Ta OIIIHKY BIAMOBIAHOCTI. 3arajbHi
IpaBOBl 3acaJd TaKOro MIAX0My BU3HaYeHl1 3akoHoM Ykpainu «Ilpo TexHiuHi
permamMeHTH Ta OIIHKY BIAMOBIAHOCTD», SKUWA BCTAHOBIIOE MpPABWIA HPUUHSTTS
TEXHIYHUX PENIAMEHTIB, 3aCTOCYBAaHHsS TMpPOIEAYp OIIHKK BIAMOBIAHOCTI Ta
(GYHKIIOHYBaHHS BIMOBITHUX 1HCTUTYIIH. KOHKpeTH3alls 1[b0ro MexaHi3Mmy MO0
OUIBIIOCTI MEIUYHUX BUPOOIB 3IIMCHIOEThCS 4depe3 TeXHIYHUM pernameHT HI0A0
MEeIUYHUX BUPOOIB, 3aTBepIkeHM moctaHoBoro Kabinety MinicTpiB Ykpainu Ne 753.
Taka Momens CBIZYUTH PO MOCTYMOBE HAOMMKEHHS YKPAiHCHKOTO TPAaBOBOTO
PETYIIOBAaHHS IO €BPONIEHCHKUX MPUHITUIIIB, € BU3HAYAILHUM € HE a/IMiHICTPATHBHUMA
J03BUI SIK TaKHil, a MATBEPIKEHHS BIIMOBITHOCTI TPOAYKI[ll BCTAHOBJIEHUM BUMOTaM
0e31e4YHoCT1, €PEeKTUBHOCTI, MAPKyBaHHs Ta CYNPOBIIHOI JOKyMeHTalli. [4;5].

[Tonpu HasgBHICTH PO3ranxykK€HOI HOPMATHUBHOI 0a3u, CyyaCHUIl CTaH MPaBOBOIO
PETYIIIOBAaHHS IMIIOPTY TOBAP1B MEIMYHOTO MPU3HAUYCHHS HE MO>KHA BU3HATH MTOBHICTIO
y3ro[UKeHUM 1 3aBepuieHuM. OpHi€l0 3 TOJOBHUX HpoOJIeM  3aJIMIIA€ThCs
(dbparMeHTapHICTh IPaBOBOTO BILIIUBY, KOJIA 3arajbH1 MPUIINCH
30BHIIIHBOCKOHOMIYHOTO T4 MUTHOTO 3aKOHOJABCTBA MOEAHYIOTHCS 31 CHEIlaTbHUMU
HOpMaMH (apMalleBTUYHOTO i TEXHIYHOTO PETrY/IIOBaHHs, ajie He 3aBXK/I1U YTBOPIOIOTh
LTICHUH 1 3pyYHUN JJIs 3aCTOCYBAaHHS MexaHi3M. Lle mpu3BoauTh A0 CUTyallid, KOJIH
IMIIOpPTEp MOBHHEH OJHOYACHO OPIEHTYBATHCS Y KUIBKOX PI3HUX HOPMAaTHBHHUX
peXuMax, 10 MalTh BIACHY TEPMIHOJIOTIIO, JIOTIKY KOHTPOJIO Ta JOKYMEHTaJbHI
BUMOTH. JlomaTkoBOIO TIPOOJIEMOI0 € CKJIAIHICTh MPOUEAYPHOI B3aEMOMAIT MiX
MUTHUMH OpraHaMH{, OpraHaAMH PUHKOBOTO HAINIALY Ta IHIIMMH yIOBHOBAKCHUMH
cy0’eKTaMu, BHACHIJIOK YOro IMPaBO3acCTOCYBaHHS HEPIAKO HaOyBa€e HaIMIPHO
OIOpPOKPATHU30BAHOIO XapakTepy. Y TaKMX YMOBaxX HaBITh HasBHICTb (OpMaiIbHO
YUHHUX MPAaBWI HE 3aBXKU TapaHTy€E ONMEPATUBHICTD 1 TPABOBY BU3HAYCHICTh M1 4ac
BBE3CHHS KPUTUYHO HEOOX1THOT METUYHOI TTPOYKITII.

Hampsimu BIocKoHaJI€HHS HOPMATHBHO-TIPABOBOTO PETYIIOBAHHS IMIIOPTY TOBApiB
MEIUYHOTO TPHU3HAUYCHHS MAalOTh OyTH TIOB’SI3aHI Hacammepes] 13 TOAabIIO0
CUCTEMAaTHU3allI€l0 CHEI[labHOTO 3aKOHOJIABCTBA, YCYHEHHSAM JYyONIFOBaHHS OKPEMHX
mporenyp 1 3a0e3Me4eHHsIM Y3TOKEHOCTI MK 3arajJbHUMHU Ta CHEliaJIbHUMH
HOPMAaTUBHUMH aKTamH. J[[OIIIBHUM € TakKoX PO3BUTOK HU(PPOBUX MEXaHI3MIB
B3a€EMOJIi MK OpraHaMy JEpXaBHOI BIaau, IO OepyTh y4acTb y MHUTHOMY
o(opMJIEHH1, KOHTPOJI SKOCTI, OLIHIII BIIMIOBITHOCTI Ta JOMYCKY MPOIYKIIii HA PUHOK.
BaxxnuBoro 3HaueHHst HaOyBae 1 rapMOHi3allisl YKpaiHChKOTO 3aKOHO/IABCTBA 3 TPAaBOM
€sporneiickkoro Coro3y, 0COOJUBO Y YAaCTHHI TEXHIYHOTO PEryIIOBaHHS MEIUYHUX
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BUPOOIB Ta OHOBJICHHSI MPOLEAYP KOHTPOJIIO 3a 00IroM JKapChKUX 3aco0iB. Y
MiICYMKy MOXKHA JIHTH BHCHOBKY, IO BJOCKOHAJCHHS i€l cdepu Mae OyTu
COpsSMOBaHE HE JHIIEe HAa TMOCUJICHHS KOHTPOJbHOI (yHKIII AepkaBu, a ¥ Ha
dbopMyBaHHSI PO30POTO, JOTTUHOTO Ta MEepeadadTyBaHOTO MPABOBOTO CEPEIOBUINA, Y
SKOMY IMITOPT TOBapiB MEIUYHOTO PU3HAYCHHSI B110YBaTUMETHCS IIBUKO, OE3MEUHO
Ta BIAMOBITHO 10 TyOIYHUX THTEPECIB OXOPOHH 30POB .
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IHPOMUCJ/IOBICTD Y CIIIA

IIanoB AJieH BoroguMupoBu4
[Ipodecop, noktop dinocodii,

3aBigyBay kadeapu MiXKHAPOIHOT MOTITHKH,
Y3KropoAchbKuil HalllOHAIBHUN YHIBEPCUTET

ITanoBa Aabona OJieriBHa

Buxknanau kadeapu MikHapOIHOT MOJITUKH
JloxTop dimocodii

Yxropoacbkuil HamionanbHuil yHiBEpCUTET

AnuyunmuH Bikropisa PomaniBHa

Crynentka

®dakynbTETy MIP)KHAPOIHUX €KOHOMIYHHUX B1JIHOCUH
VY KTropoJChKUil HAIIIOHAJIBHUNA YHIBEPCUTET

Exonomiuna ictopisa Cnonydenux lTaTiB 6epe modarok 13 OpUTaHCHKUX KOJIOHIM,
3aCHOBAHMX Y370BXK amiaHTuyHOro y3oepexoks y XVII-XVIII cronitrsx. [icasa 1700
POKY HaceJeHHS [IUX TEPUTOPIi MOYAIO IBUJIKO 3pOCTATH, O CIPHUSIO PO3IIUPEHHIO
30BHIIIHBOI TOPriBil. KonoHIi aKTUBHO BEJM TOProBebHI 3B’ A3KU 3 A(puKoro, A3i€r0
Ta ocobmuBo 3 €Bponor. Hanpukinmi XVIII cromitrs 13 komoniil 3100ymu
HE3JICKHICTh BiJl bpuTaHCchkoi iMmepii, 1 Ha iXHiIM OCHOBI cdopMyBajacsi HOBa
Jiep>KaBa, EKOHOMIKA SIKOi IMOCTYIOBO MEepeIIuIa Bijl KOJIOHIaTbHOT MOJIEI 10 arpapHoi.

Ha mouarky XIX cromittst CIIIA 3anumanucs nmepeBakHO arpapHO0 KpaiHOH —
noHaa 80 % HaceleHHS 3ailManocs CUIbCBKUM TocromapcTBoM. [IpomuciioBicTh
30cepe/pKyBasiacs MEPEeBAXKHO Ha TMEpPepoOIll CUPOBUHU: PO3BUBAIKCS JIICOMWIbHA,
TEKCTUJIbHA Ta B3yTTEBA Taily3l. 3aBASIKU 3HAYHUM MPUPOJHUM pECypcaM Ta BEJIHKIH
KUIBKOCTI TIOCTYITHUX 3€MeJIb €KOHOMIKA 3pOCTajia MBUIKUMHU TEMIIAMU. YIPOIOBXK
cromitrs CIIIA mnepeTBopuincs Ha BEIMKY I1HTETPOBaHY Ta 1HIYCTpiaji30BaHy
exoHoMiKy. BBII Ha nymry HaceneHHst 3piBHSBCS 3 IOKa3HUKaMH TPOBIIHHMX
€BPOIEUCHKUX JE€PKaB, a 3T0JIOM MEPEBUILMB iX. BUCOKMI1 piBeHb 3apOOITHUX MJIAT 1
CHOPUATIIMBI YMOBH Mpalll NpUBaOIOBaIN 0 KPaiHW MUIBMOHU iMMITpaHTiB. Y 1820—
1830-x pokax pemicHUYE BUPOOHUIITBO MOCTYMIIIOCS MiclieM (pabpuiHOMY, 1110 CTaJIO
OCHOBOIO MacOBOTO BUPOOHUIITBA. JleprkaBHA MONIITHKA CIPUsJIa PO3BUTKY 1HHOBAIIIH,
3a0e3mneuyoun HaJIHUNA 3aXUCT MTATEHTIB.

3 xinns XIX cromitra Criony4deni Lltatn AMepuku cTaimu NpoBiAHOI EKOHOMIKOIO
cBity 3a obcsrom BBII. Ilicma Bemuxoi gempecii 1930-x pokiB ypsin aKTUBHO
BUKOPHCTOBYBaB JICp>KaBHI BUTpPAaTd Ta T[IOJATKOBI CTUMYJIM I MIATPUMKH
€KOHOMIYHO1 CTaOUTPHOCTI M CTUMYJIOBaHHSA CHOXKKMBYOro mnonuty. lle cropusiio
30UTBLIEHHIO IPOILIOBOT MaCH M MPUIIBUIIICHHIO EKOHOMIYHOT'O 3pOCTaHHS. YIIPOJIOBXK
XX CTOMTTS 3MIHIOBAJUCS MIIXOAM J0 MAaKpOEKOHOMIYHOIO PEryjloBaHHS: Bij
nomituku «Hooro kypcy» 1930-x pokiB o nporpam «Benukoro cycniiberBay 1960-
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X, KOJIU TOJIOBHHM aKIIEHT pOOMBCS Ha 3aCTOCYBaHH1 (PiCKaJIbHUX 1HCTPYMEHTIB JJIS
ctabumizaiii eKOHOMIKH Ta 3a0e3MeUeHHs ColiaibHOro 100pooyTy[1].

[TpomucnoBicte Crnionyuenux IlITariB AMepuku € ofHI€I0 3 HAPO3BUHEHIIIUX 1
HaNpPiI3HOMaHITHIKX Yy CBiTi. BoHa 3a6e3neqye Kpa'l'Hi IPOBIHI TO3UIIIT 3a 0OcsraMu
BI/IpO6HI/IHTBa najuBa, eneKTpoeHeprn METaJliB, MailuH, OOJaJHAHHS, XIMIYHHX
BOJIOKOH 1 XapyoBUX nponykTiB. CHIA 3anumaroTbCs CBITOBUM JIiJIEPOM y
BUPOOHUIITBI aBlalliifHOI, paKeTHO-KOCMIYHO1 TEXHIKH, aBTOMOO1J1iB, CTaIi, MJIACTMAC 1
CUHTETUYHHUX MaTepiaiB.

Boanowyac yactka BUAOOYBHMX Taiy3el MOCTYNOBO CKOPOYYETHCS BHACIHIJIOK
IMIIOPTY JEHICBIIMX CHUPOBUHHUX PECYPCIB 1 MOCHIJIEHHS EKOJOTIYHUX BUMOT JI0
BUpOOHUIITBA. BucCOKkMI piBEHb PO3BUTKY HAyKOBO-JOCIIJIHOI 0a3u, HasSBHICTh
KBaTi(hiKOBAaHUX KaJIpiB 1 Cy4yaCHMX TEXHOJOTIM 3a0e3reuyioTh €()EeKTUBHE MacOBE
BUPOOHMIITBO CEPItHOI MPOAYKIi Ta YHIKAJIbHOTO OOJIaJHAHHS, IO YCIIIITHO
peaizyeThCs SIK Ha BHYTPIIIIHHOMY, TaK 1 Ha 30BHIITHROMY PUHKaX [2].

O06po6Ha npomucioicTs CIIIA € 0CHOBOIO MaTepiaIbHOTO BUPOOHUIITBA KPAiHU.
[IpoBinHe Miciie Mociiae MalMHOOYIyBaHHs, Jajil — XIMIYHA, XapyoBa, Mareposa,
MeTallypriiHa Ta IUIacTMAacoBa ramy3i. Y CTPYKTypl BUPOOHUUTBA BIJIOyBa€eThCA
nepexiyi BIJ BaXXKOi I1HIYCTpli JO €JIEKTPOHIKH, aBTOMAaTu3allli Ta BHCOKHUX
TeXHOJIoT1H[3].

bnu3pko 4BepTi 3aMHATUX MPAIOIOTh Y HAYKOEMHUX BHPOOHHIITBAX, 30KpeMa B
aB1aKOCMIYHIH, €JICKTPOHHIM, KOMII FOTEPHIM MPOMHUCIOBOCTI Ta BUPOOHUIITBI 3aC001B
3B’s13Ky. BojHouac 30epira€ThCsi 3HAUCHHS TPAULIMHUX Taidy3ed, OpiEHTOBAaHUX Ha
BHyTpimHI puHOK. CIIIA € excmopTepoM BHCOKOTEXHOJOTIYHOT MPOAYKINI Ta
IMIIOPTEPOM CIIOKHBUUX TOBAPIB — TEKCTHIIIO, OASATY, B3YyTTs, MOOYTOBOI TEXHIKH,
aBTOMOO1IIB 1 CTaII.

IcTopuuno mpomucioBicTs chopmyBanacs B HoBilt AHIII, MOIMMPUBIINCH Ha
[TiBHiuanii Cxig 1 Ilpuosep’s, 1€ yTBOPUBCS «IPOMHCIOBUN MOSIC». Y Jpyrid
noJioBUHI XX CT. LEHTp BUpOOHMIITBA 3MicTUBCA Ha IliBaeHs 1 3axia, ocoOaMBO B
Kamidopnito ta Ha y30epexxks MekcukaHChbkoi 3aToku. CydacHe pO3MIIICHHS
BUPOOHMIITBA BU3HAYAETHCS HASBHICTIO HAYKOBHX YCTAHOB 1 BUCOKOKBaNI(PiKOBAHUX
KaJpiB. Y KpaiHi JI1I0Th YUCJIECHHI HayKOBO-IIPOMUCIIOBI MapKH, 30kpeMa CHITIKOHOBA
nonuHa B Kamidopsii Ta TexHonapk 61151 bocToHa, siki cTanu ocepekaMu PO3BUTKY
BUCOKHMX TEXHOJOTIH. A Hailouibmi mpoMucioBi neHtpu — Jloc-Anmxenec, Horo-
ﬁopK, Yukaro, Herpoiit, Jamnac, Can-Opanuucko [4].

BaxxnuBoi0 TEHJEHITIEI0 CTAl0 TMEPEMINIEHHS MiANPUEMCTB Yy TEPEIMICTS, IO
3YMOBJICHO BHCOKOIO BapTICTIO 3€MJII Ta EKOJOTIYHUMHU BUMoOramu. HuHI ToHan
MOJIOBUHY MPOMHUCIIOBUX MOTY>KHOCTEH PO3TANIOBAHO 32 MEKaMHU MICHKUX IIEHTPIB[2].

MamuHoOymiBHUN KOMIUIEKC TIOCIZa€ TIPOBIAHE MICIIE B IMPOMHCIOBOCTI
Cnonyuenux IlItatiB AMepuku. Y HbOMY 3aiiHATO O01u3bKo 40 % ycix mpalliBHUKIB
MIPOMUCIIOBOTO BUPOOHMIITBA, @ OTO YacTKa y BapTOCTI MPOAYKIli 00OpOOHUX TalTy3eil
ctaHoBUTh npubmu3Ho 40 %. MammnHoOynyBanHs CIIA BUPIZHSIETHCS BUCOKOIO
HayKOEMHICTIO, TEXHIYHOIO OCHAIIICHICTIO Ta MPOAYKTUBHICTIO Tpalli. TepuTopialibHe
PO3MILIEHHS MIAIPUEMCTB € HEpIBHOMIpHUM: TToHaA 60 % BUPOOHUYMX MOTYKHOCTEM
30CEpPEeKeHO B 1HAYCTpiabHUX IleHTpax IliBHOoui Ta Ha TuxookeaHChKOMY
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y30epexcki. Jlo HaMBaXIUBIMIMX IIEHTPIB MAIIMHOOYIMyBaHHS Haiexarb Jloc-
Anmxenec, Yukaro, JleTpoilr, Hbm—flopK, Odinanensdis, Kmisnenn, bocton, Cent-
Jlyic, Minyoxki Ta Jlanmac-®@opt-Yept [5].

Halipo3BHHEHIIIOW CKJIaJ0BOI0 MAaIIMHOOYTIBHOTO KOMILIEKCY € aBTOMOOLUTbHA
npomucioBicTs. CIIA TpaauiiiHo KOHKYPYIOTH 13 SIMOHI€10 y BUPOOHUIITBI JIETKOBUX
aBTOMOOLTIB 1 30epiraroTh CBITOBE JIIJIEPCTBO y BUITYCKY BaHTaKiBOK, aBTOOYCIB 1
crernianbHol TexHIKU. [0J10BHI BUpOOHNY1 MOTYKHOCTI PO3MIILEH] B ITarax Miuuras,
Kentyxkki, Tennecci, Miccypi ta Oraiio, 30kpema B [[eTpoilTi Ta MpUIIETIIUX MICTaxX.
ABTOMOO1IbHA TAJTy3b ICTOTHO 3aJICKUTh B1Jl EKOHOMIYHOT KOH FTOHKTYPH Ta IMIIOPTHOT
KOHKYpEHIIli, 1110 Oe3MocepelHbO BIUIMBAE HA CTaH CYMDKHMX BUPOOHHITB —
METaJIyprii, XIMIYHO1, TYMOBO1 IIPOMHCIIOBOCTI Ta BEpCTAaTOOYTyBaHHS.

3aranpbHe MaIIMHOOYAYBAHHS OXOIUTIOE IIMPOKHUM CIEKTp Traiay3ed — Bij
BepCTaTOOylyBaHHA ¥ 1HCTPYMEHTAJIbHOTO BHUPOOHMIITBA JO BHUIYCKY TYpOiH,
JIBUTYHIB, HACOCIB, KOMIIPECOPIB 1 MPOMHUCIOBOTO ycTaTKyBaHHs. OCHOBHA YacTHHA
MIIMPUEMCTB 30CEpeKeHa y MIBHIYHUX IIITaTax, HacaMIiepen y paifoni Benukux o3ep.
BaxxnuBy posib y CTpYKTYpl MAIIMHOOYAYBaHHS BiIIrPa€e TAKOK CUIbCHKOTOCIIONAPCHKE
MalmIMHOOYNyBaHHs, sIK€ 3a0e3leuye BUCOKMM PIBEHb MeEXaHi3allil arpapHoro
BUpoOHMIITBA. Halib1nb1Il mianprueMcTBa po3TaioBaHi B mrarax LiutiHoiic, AlioBa Ta
BickoHcuH, 1m0  3a0e3meuyroTh  OJMM3BKO  MOJIOBUHM  BHIYCKY  BCI€i
cisebkorocnogapcbkoi TexHiku CIIA. Ha ITiBaHI 1ieil cexkTop pO3BUHEHUH cliallie:
TaM BUPOOJIIE€THCA MOHAJ TPETUHY CLIBCHKOTOCTIOAAPCHKOT TPOMYKIIII.

[lany3p BepcTaroOyayBaHHS CHEIIali3ye€Tbcsl Ha BUPOOHHUIITBI BHCOKOTOYHMX
BEpCTaTIB, aBTOMaTUYHUX JiHIH, O0araroyHKIIOHATHLHOTO OOJaAHAHHS 3 YHCIOBUM
MPOTrpaMHUM YIIPABIIHHAM 1 TPOMHUCIOBUX poOO0TiB. OCHOBHI OCEpEIKH Taly3i
po3MmileHi B paiioni Benukux o3ep (monan 50% ycix 3aitHsatux) ta y HoBit Anmiii
(61pmIe 20%) [2].

Asianiiina npomucioBicth CIIIA 3a3Hana 3HayHOrOo poO3BUTKY mia yac [pyroi
CBITOBOI BIffHM 1 3r0AIOM, 3 PO3BUTKOM pakeTOOyAYBAaHHS Ta KOCMIYHHMX MpPOTpaM,
TpanchopMmyBasiacsi B aBlapaKeTHOKOCMIUHY Tany3b. Jliaupyroui kommaHii —
«Maxk/lonnen-Jlyrmac», «Jlokxin», «boinry», «Pokyemmn» 1 «Xblo3 edpkpadt» —
JOBTUH Yac OYOJIOIOTh PEUTHHT ypPSIOBUX BIHCHKOBHX 3aMOBJICHb Ta CTAHOBIATH
OCHOBY BiiicbKOBO-TIpoMuciioBoro komiiekcy CIIA. 3HauHy yacTuHy BUpPOOHHUIITBA
CKJIaJla€ LMBUIbHA aBialliiHA TEXHIKa, MEpeBa)kHa OUIBLIICTh SIKOI E€KCIOPTYETHCH.
OCHOBHI IIEHTPU aBIaPAaKETHOKOCMIYHOI  MPOMMCIOBOCTI  pO3TAIllOBaHI  Ha
Tuxookeancbkomy y30epexoki (Jloc-Anmxenec, Cietn, Can-lliero, Can-Xoce), Ha
[TiBnui (Janmmac-doprt-Yept, AtnanTta, XaHTCBULI, KocMoapoM Ha muci Kanasepad,
X’tocton) Ta Ha Cxomi kpaimm (Cent-Jlyic, VYiuito, Hsio-Mopk, IluHimnHATI,
Ingiananonic, Xaprdopa, bocton, byddano). AkTuBHUN PO3BUTOK raidy3i Ha 3axoi
ta [liBmHI 3yMOBJICHUI CHOPUSTIUBUMH KIIMAaTHYHAMH YMOBAMH, BUTIIHUM
TPAHCIIOPTHUM TOJIOKEHHSIM, HAsIBHICTIO POOOYOi CHIIM Ta ONM3BKICTIO IO HAYKOBO-
JTOCHIHUX IIEHTPIB.

Ximiyna npomucioBicte CIIIA 3aiimae mepiie Miciie y CBITI 32 00CATOM
BUPOOHUIITBA i ekcriopTy. OCHOBHA MPOAYKIliSE — CHHTETHYHUHN KaydyK, TUIaCTMacH,
XiIMIYHI BOJIOKHA, MiHEpaJbHI J00puBa Ta (QapmaneBTuuHi BUpoou. ['amys3p
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XapaKTepU3yEThCS BUCOKUMH TEMITAMU 3pOCTaHHS, 3HAYHO BUINEPEHKAIOUU OUIbIIICTD
00poOHMX ceKTopiB [5].

Y CcTpyKTypi BUpPOOHHIITBA IEPEBAXAIOTh IMOJIIMEPHI MaTepiajid, CTBOPEHI Ha
OCHOBI HAa(TOXIMIYHOI CHpPOBHHH. 3HAuHy pOJIb BIAIrParOTh TEXHIYHI Ta3u, SKi
BUKOPHCTOBYIOTBHCSI B METATYPriil, GHEPIeTHIIl Ta PAKETHIN TeXHIIi. Y ApyTii MOJIOBHHI
XX CT. IEHTpH XIMIYHOTO BUPOOHHUIITBA mepemicTiimcs 3 [liBHOUI 1O MiBASHHUX
HITaTiB, MepeayciM Ha y30epexxsi MEeKCHKaHCHKOI 3aTOKH, J€ HHUHI 30CEpEeIKEeHO
O1IBIIICT, HAPTOXIMIYHMX MiANpUEMCTB. [050BHI 1eHTpu — X’10cToH, batoH-Pyx,
Texac-Citi, bomonT 1 YapicToH.

[TiBaiu CHJA choeunianizy€eTbCs Ha BHUIYCKY MAaJOTOHHAXKHUX, aje JOPOTHX
IPOIYKTIB — MEAUKAMEHTIB, KOCMETUKH, OApBHUKIB 1 MUHHMUX 3ac00iB. Haitoinbmi
npomuciosi By — Hero-Hopk, Ynkaro, ®inanensois, Cent-Jlyic. 3axinui mrarn
MaloTh JIpyropsiHe 3HaueHHs; ixHi neHTpu — Jloc-Anmxenec 1 Can-dpaHuucko —
nepeBakHO 3a0e3MeuyoTh MOTPpeOu periony [2].

TicHO moB’s3aHa 3 XIMIYHOK NPOMHUCIIOBICTIO aTOMHA Traly3b Mae€ 3HayHe
cTpareriyHe Ta BiiicbkoBe 3HadeHHS. Jlo 11 ckiagy BXOOATH HIANPUEMCTBA 3
BUPOOHMIITBA SIIEPHOTO NAJIBHOIO — ypaHy, TPUTIIO Ta IUIyTOHII0. OCHOBHI LEHTPH
3ocepemkeri B Ok-Pimxi (mrar Tennecct), [lanproni (Kentykki), CaBanni (IliBnenna
Kapomnina), [Topremyti (Oraito) Ta Xandopai (Bammurton) [5].

XapuoBa mnpomuciioBictb CIJA € onHI€l0 3 KIIOUOBUX Tally3eid 0OpoOHOI
IIPOMUCIIOBOCTI, il YacTka y BHUPOOHHMITBI YMOBHO-YMCTOI HPOXYKIIi CTAaHOBHUTH
omu3pko 12%. OCHOBHUMH HampsiMaMH € M’ SICHa, MOJIOYHa, OOpOIITHOMEIIbHA,
KOHCEpBHA IPOMUCIIOBICTh Ta BUpoOHMUTBO HamoiB. CHIA 3aiimaroTh npoBiAHI
MO3UIII{ y CBITI Y BUPOOHUIITBI M’siCa, MOJIOUHUX MPOTYKTIB, HAMOIB Ta KOHAUTEPCHKUX
BHUp0OiB, a kommaHii «Coca-Cola» Ta «McDonald’s» 3100ynu CBITOBY MOMYSPHICTS.

B yMoBax 3pocTaHHS I1IH Ha MPOIOBOJIEYlI TOBAapH PO3BUBAETHCS BUPOOHUIITBO
3aMIHHUKIB TPOAYKTIB, XapuOBUX HAIOBHIOBAYiB, apOMaTHU3aTopiB, 3aMOPOKEHUX
CTpaB Ta KOHCEpBIB. Po3MillleHHs Taily31 B KpaiHi 3arajioM piBHOMIPHE 1 31€01bI10I0
30IraeThCs 3  pO3TAllyBaHHSAM  BEIMKHX  CIOXHMBUMX PpUHKIB. BoaHowac
CIOCTEPIraeThCs KOHIIEHTpALlsl MIANPUEMCTB Y MEBHUX pPErioHax: OOpOITHOMENbHA
npoMucioBicTh — [liBHIYHO-3axiAHUI LIEHTp 1 y30epexxs Benukux o3ep, M’ sicHa —
Uukaro, Kanzac-Citi Ta Omaxa, MojiouHa — BickoHciH 1 MiHHecoTa, KOHCepBHA —
Kanidopris, kormurepcbka — Heto-Mopk i Yukaro, BupoOHMITBO Bicki — Jlyicsim,
Coca-Cola — Atnanta, nuBo — Cent-Jlyic 1 Minyoki.

CIIA 3aiimMaroTh MPOBIHI MO3UIIT Y BUIOOYTKY BaXKJIMBUX KOPUCHUX KOMATHH —
KaM’STHOTO BYTULIs, HATH, IPUPOTHOTO Ta3y, 3aJ1i3HOT pyH, Miji, CBUHITIO, IMHKY Ta
dochoputis. I[IpoTe yacTka ramdysi 3a 3alMHATICTIO Ta BAPTICTIO MPOAYKITi HEBEIHKA 1
MOCTYTOBO 3MEHIyeThes. Yepe3 oOMexeHl1 BIIacHI pecypcu KpaiHna micis [[pyroi
CBITOBOI BIMfHU TMEpETBOpHWIIACS 3 EKCIOpTepa Ha HaWOUIbIIOro iMmoprepa HadTw,
3aJ113HO1 py/AM Ta KOJIbOPOBHUX METAJIB. Y CTPYKTYpl PO3MIIIEHHS raiy31l 3p0CTa€ polib
[1iBHA IK OCHOBHOTO paliOHY BHJI00YTKY €HepropecypciB, ToAl sk yacTtka [liBHOY1 Ta
3axony, Ae 100yBarOTh YOPHI Ta KOJIbOPOBI METAJIH, MMOCTYIIOBO 3HM)XYETHCS.

Enepretnuna mpomucioBicte CIIIA 3ailimMae mpoBiHE MiICIle B HalllOHaJIbHIN
ekoHoMiIll. OCHOBY Tajly31 CTaHOBUTH Ha)TOBa MPOMHUCIIOBICTh. biin3bko 70% HadTH
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BUJI00YBaIOTh y MIBACHHO-3ax1qHUX mTarax — Texaci, Jlyiziani, Oxnaxomi Ta Heto-
Mexkcrko, a TakoXk Ha mienbhi MEKCHKaHCHKOI 3aTOKW. 3HauHI TOKJIaau HadTh
po3tammoBani Takox y Kamidopwii, Baitominry ta Ha miBHOY1 Asicku [2].

HadronepepoOHi mianmprueMcTBa 30CEPEIKEHI HE JIUIIE TOOIN3Y MiCIlb BUIOOYTKY,
a W y BEIMKHX NPOMHCIOBHX paioHax 1 moprax IliBHiuHOrO CXOmy, Y3I0BXK
MmarictpaiabHux HadTonpoBoais. CIIIA mocigatoTs TpeTe Miclie y CBiTi 32 BU00YTKOM
Ha(TH, OIHAK MailkKe TaKui camHil 0OCsT majauBa IMIOPTYIOTh, TOJJOBHUM YHHOM 13
Mexkcuku, Kananu ta Benecyenu [5].

MiunepanbsHo-cupoBuHHI pecypcu CIIA € HaazBuuaitHo Oaratumu. 3aii3Hy pyay
BUJI00yBarOTh 01151 03epa BepxHboro, ypaH 1 KoiabopoBi Metann — y Kopawibepax,
dbochoputn — y Onopuai, a kamiiinai coni — B Hero-Mekcuko. CIIIA € cBiToBUM
JJEpOM 3a BapTICTIO BHUJIOOYTOI MIHEpaJbHOI CHUPOBHHH, MPOTE 3AIUIIAIOTHCS
HaWOUIBIIMM T1 IMIIOPTEPOM, TIParHy4u 30eperTH BIACHI MPUPOIHI pecypcH [3].

MarepianoBupooruunii  komruiekc CIIIA oxorumroe TipHHUYOPYAHY, TipHUYO-
XIMIYHY, YOPHY ¥ KOJIbOPOBY METayprito, HahTOXIMiI0, 1epeBOOOPOOHY, LIETIOI03HO-
ManepoBy IMPOMHCIOBICTh 1 BHPOOHUITBO OyaiBenbHUX MarepiamiB. L1 ramysi
BUKOPHUCTOBYIOTb SIK BJIACHI, TaK 1 IMIOPTHI CUPOBHHHI PECYPCH.

YopHa Mertanyprisi — ojAHa 3 HalJaBHIMMX 1 0a30BUX raiy3edl amMepuKaHCHKOL
MIPOMHUCIIOBOCTI, IO CIHPAETHCS HA 3HAYHI 3alacl 3aji3HOI PyIH Ta KOKCIBHOTIO
Byrunis. TpaauuiitHo chopmyBanucs Tpu oCHOBHI paiionu: [Ipuozepuuii, [liBHIYHO-
Annanaucekuii, [IpuaTianHTHUHMIA.

VY cydacHHX YMOBax CIIOCTEpITAETHCS 3MEHINEHHsI 00CSTiB BUPOOHUIITBA CTai,
yepe3 mo CHIA nocrynatorbest Kutato Ta SnoHii i cTaloTh BEIMKUM IMIOPTEPOM
MeTtanonpoaykiii. ['amy3p 3a3Hana aeneHTpamizaiii 3aBIsSKH PO3BUTKY MiHI- Ta
MIJ13aBOJIIB, 110 MPAIIOIOTh HA METAJIOJNIOMI, MPUBI3ZHOMY YaByHI Ta 3aT130PYIHUX
OKaTKaX, PO3MIIIYIOYUCH OJIMKYE 710 CIIOKUBAYiB [5].

KonbopoBa meTanyprist 3ocepekeHa nepeBaxxuo Ha 3axoai Ta [liBaHi, y paiioHax
BUJIOOYTKY pyau abo MoOau3y TMOPTIB, SIKI NPUIAMAOTh IMIIOPTHY CHPOBHUHY.
[IpoBimHMMHU € MiJHA Ta CBUHIIEBO-IIMHKOBA Taiy3i. AJIIOMIHIEBA MPOMHCIIOBICTh
CIIIA — onHa 3 HalOUIBIIKX y CBITI, MPAIIO€ HA MPUBI3HUX OOKCHUTAX 1 INIMHO3EMI, a
il mANpUEMCTBA PO3TAIIOBAaHI B paillOHAaX 13 JEHIEBOIO EJEKTPOCHEPrie€r0 — 'y
TuxookeancwbkoMy IliBHignoMy 3axomi, paiioni Tangy Ta B moamuax pivok Oraiio i
Tennecci [6].

EnexTpoeHeprerrika mocifae MPOBIAHE MiCIle cepel HaOUIbIl JUHAMIYHHX
ramy3eii exkoHomiku Crnomyuenux Illrarie Awmepuku. IlepeBaxkHa wyacTuHa
enekTpoeneprii  (6muzpko 80%) BUPOONSETbCS HA TPUBATHUX MIIIPHEMCTBAX,
OCHOBHY pOJb Cepell SKUX BIAIrpaloTh TEIUIOBI ejekTpoctaHIii. [lpu 1mpomy
npuoau3HO 54% X MOTYKHOCTEH TpaIfoe Ha ByTriuIi, 27% — Ha IpUPOAHOMY Tasi, a
19% — na Ma3yTi. 3 orIsAy Ha MiABUIIEHHS BAPTOCTI P1IKOTO MaIuBa, 3HAYHY YaCTHHY
TaKUX CTAHIIIN yIPOJOBK OCTAHHIX POKIB MEPEBEICHO Ha BYTIbHE MAJIUBO.

YacTka TipoesieKTPOCTaHLIi y 3arajlbHOMYy €HEpreTMHYHOMY OallaHCl KpaiHu
MOCTYIIOBO CKOPOUYETHCSI, X0Ua BUKOPUCTOBYEThCS MeHIIEe 35% MOTEHIIMHUX BOTHUX
pecypciB. HaliGinpIni rigpoenekTpocTaHilii 3ocepemkeni B 3axianii yactuni CIIIA,
nepeBaxkHo y OaceliHax piyok KomymOis, Tennecci, Miccypi ta Hiarapa. Cepen Hux
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BapTo Bim3Hauutu [pann-Kymi, xon-/eir 1 Pobepr-Mo3sec, 110 MawTh BaXIIUBE
CHepreTUYHE 3HAYCHHS JJISl PETIOHY.

3 cepequan 1960-x pokiB y CIIA akTUBHO PO3BUBAETHCA aTOMHA CHEPTETHKA.
CriouaTKy aTOMHI1 eJIeKTpOoCTaHIlii 30cepemkyBanucs Ha [liBaiunomy Cxoni Ta [TiBaHi
KpaiHu, OJIHAK HUHI BOHU PO3TAIOBAaHI PIBHOMIPHO MO BCIA TEPUTOPIi, TSHKIIOUU 10
BEJIMKUX MPOMHCIOBO-ypOaHi30BaHUX 30H. B OCTaHHI AECATHIIITTS CHOCTEPIraeThes
3pOCTaHHA POJIi MiBICHHUX MITaTiB, Hacamnepen [liBneHHoaTmanTnunux 1 [liBneHHo-
3axiIHUX, Yy 3arajbHii CTPYKTYypl EHEPreTUUHOTO BUPOOHUIITBA.

PanioenekTpoHHa MPOMHUCIIOBICTh € OIHIEIO 3 HAMAMHAMIYHIIIUX Ta TEXHOJOTTYHO
po3BuHeHHUX ranmyseil exonomiku CIIA. Ti migmpueMcTBa piBHOMIPHO PO3MIILEH] 110
TepuTopii kpainu. Haitbinpi nentpu BupooHunTBa — Jloc-Aumxenec, Yukaro, Hero-
ﬁopK, bocton 1 Anxaiim. Cepes MpOBIIHUX MIANPUEMCTB Tady31 BUILISIOTHCS 3aBOJT
Rockwell B AmnxaiiMmi, sSKkuii BHUIOTOB/ISE€ OOJIQAHAHHS IS aBlallliiHO-KOCMIYHOIL
texHiku, IBM y Ilokirnci (BUpOOHUIITBO OOYMCITIOBANIbHOT TexHiKH), Motorola y
dinikci (HamiBnpoBiaHKUKOBI npunaan) Ta Western Electric y Hukaro (tenedonne ta
tenerpadHe 00JIaTHAHHS).

[IpunanoOyayBaHHs, TONPU BIAHOCHO HEBEIMKY KIJIBKICTh 3alHITHX, Mae
HaJ[3BUYAlHO BHUCOKWU pIBEHb TEXHOJOrTYHOro po3BuUTKy. CIIA 3a0e3neuyroTh
omu3bko 70% CBITOBOIO BUPOOHUITBA HAYKOBUX 1 KOHTPOJBHO-BUMIPIOBAJIbHUX
npuitaiB Ta npuodansno 50% Bumycky (hoTo- i KiHoanapatypu. OCHOBHUMH LIEHTPAMHU
ranysi e Hpio-Hopk, Bocton, ®inanensdis, Unkaro ta Pouecrep.

CynnoOyniBHa npomuciioBicts CIIIA nmepeOyBae y cTaHi TpUBAJIOTO CIay, OHAK
30epirae cTpaTeriuHe 3HAYEHHs 3aBASKA BHPOOHUIITBY BIMCHKOBUX KOpabOiiB —
aB1aHOCIIIB, aTOMHMX ITIABOJIHMX YOBHIB 1 CTOpOXKOBHX cyaeH. Haibinpm Bepdi
po3ramioBadi Ha AmmantuuHomy Yy3o6epexcoki (Heromopr-Hetoc, I'pont, bocTtow,
Banrimop, ®inanensdis, Heio-Mopk), Ha y36epexoki MeKCHKaHCHKOI 3aTOKH
(ITackaryna, HoBuit Opnean, Mob6in) 1 Ha TuxookeaHcbkoMy y30epexoki (Can-
®pannucko, Cietn, Can-/liero, Jloc-Anmxenec) [2].

OCHOBHMMH TajJy3sIMH JIETKOi TPOMHCIOBOCTI € TEKCTWJIbHA, IIBEHHA Ta
TpukoTaxkHa. Ilicns pyroi cBITOBOI BIiHH y TEKCTUILHOMY BUPOOHUIITBI BiIOYIHCA
CYTT€BI1 3MIHU: 3MEHIIMIINCSA OOCATH BUITYCKY OABOBHSIHUX 1 BOBHAHHMX TKAHUH, TOJI SIK
YacTKa CHMHTETHMYHUX 1 KOMOIHOBAaHMX BOJIOKOH 3HAYHO 3pociia i HUHI CTaHOBUTH
OJM3BbKO MOJIOBMHU BCI€T MPOAYKIIT Taity3l. YIpogoxk XX CTOMITTA CIOCTepiraiocs
nepeMiIeHHs] BUPOOHUIITBA 3 TPAUIIIMHOTO TEKCTHIIBHOTO paliony HoBoi Anrmii 10
MiBIEHHUX IITATIB, 1[0 3yMOBJIEHO HASBHICTIO JICMIEBINOT POOOUOT CHITH Ta OJIM3BKICTIO
710 6aBOBHSHOTO Tosica. ChOTO/THI BUPOOHUIITBO BUCOKOSIKICHUX TKAHWH 30CEPEIKCHE
nepeBaxHo Ha [liBHIuHOMY CXO07Ii, TO/I IK HOBUM OCEPEKOM IIIBEHHOT POMHUCIOBOCTI
ctaB Jloc-AHKenec, OpiEHTOBAHWN HA BUTOTOBJICHHS MOJIHOTO OJIATY. Hbm—ﬁopx,
MOTIPY 3HMKEHHSI 00CST1B BUPOOHMIITBA, 3AIUIIAETHCS OHUM 13 MPOBITHUX IICHTPIB
ramy3i [5].

Kpim 3a3nauennx, y CIIA goOpe po3BHHYTI 1HIII Tally3i: TyMOBa, IJ1aCTMAacoBa,
IepeBo0OpoOHa, LENIOIO3HO-TanepoBa, nodirpadiuna, dapdopo-pasHcoBa Ta
BUPOOHMIITBO OYy/IIBEJIbHUX MarepiaiB, 10 3a0e3MeuyioTh CTaOUIbHUI pPO3BUTOK
MIPOMHCIIOBOTO KOMIUIEKCY KpaiHu [2].
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OkpiM JIOCTIJKEHHS 1CTOPUYHOTO PO3BUTKY mnpomucioBocti CIIA, BaxauBo
TaKOXX 3BEPHYTH YBary Ha Cy4yacHi1 BHUKJIHKH, 1[0 BIUTMBAIOTH Ha 110 ramxy3b. Jlo HUX
HaJeXaTh 3pOCTaloya aBTOMATH3allil BHUPOOHUIITBA, sIKA CHPUSAE TiABUIIECHHIO
e(eKTUBHOCTI Ta 3HIKEHHIO BHUTpaT, aje BOAHOYAC BUKIMKAE TUTAHHS IIOJ0
Tpancdopmariiii Ha puWHKY mpaill. BaxiuBe 3HaueHHS Mae Tepexil 10 3eJICHOi
€HEPreTUKH, 10 CTUMYJIOE BIIPOBAKCHHS €KOJIOTTYHO YHCTUX TEXHOJOTIH 1 HOBHX
BUPOOHUYMX HampsiMKiB. [T106ani3aiist BiIKprBae AJsl aMepUKaHCHKUX KOMIaH1il HOBI
PUHKH Ta MOXKJIMBOCTI, aJie BOJHOUAC MOCUITIOE KOHKYPEHII10 3 OOKY 1HIIMX KpaiH.

[lepcnextuBHuMEu HanpsMmkamu, y akux CIIA MoxyTh 30epertd 1 HaBiTh
NOCWIMTH CBO€ JIJIGPCTBO, € BHUCOKI TEXHOJOTIi, BUPOOHMUIITBO E€JIEKTPOHIKH,
OloTexHoOr1i Ta BIIHOBIIOBaHa eHepreTuka. KirodoBumMu (akTopamMu MiATPUMKH
KOHKYPEHTOCITPOMOKHOCTI aMEPHUKAHCBKOi IMPOMHUCIOBOCTI Ha CBITOBIM apeHi €
aKTHBHI 1HBECTHUINI B HAYKOBO-JOCTIAHI PO3pOOKH Ta MOJEPHI3allil0 BUPOOHUIMX
mporiecis [7].

[Tpesuaent CILIA Jxo baiinen mignucaB 3akoH CHIPS and Science Act, sikuit
nepenbadae $280 MinbsipaiB Ha po3BUTOK [T-chepu CIIA, 30kpema $52 Minbsipau
Oyne chnpsIMOBaHO Ha CTHUMYJIIOBaHHA BHUPOOHHUIITBA HAMIBIPOBIJHUKIB YCEPEIUHI
KpaiHu. MeToro 3aKkoHy € BiHOBJIEHHS TexHosoriunoro aiaepctsa CIIA Ta npotuais
3pocTarodiii mepeBas3i Kutarwo y BUCOKOTEXHOJOTTUHHUX Tally3siX. 3aKOH TaKOX YXBaJICHO
Ha 11 M00aIbHOTrO 1e(PIUUTY YHIIIB, 110 CIPUYMHUB IT1IBUILIEHUN TOMTUT HAa HOYTOYKH,
cMapT@OHHU Ta IHIII TPUCTPOI.

AMepHKaHChKa BIIaJa 3aHENOKOEHA TUM, W0 0e3 JepX aBHOI MHIATPUMKH
BUPOOHUMKHU YHUIIB MOXKYTb 1 JIaJll IEPEHOCUTH BUPOOHUIITBO 10 KuTaro, BTpayarouu
npu 1boMy TpuOYTKHM 1 TexXHOJIOTiuHI mnepeBaru. Ili moOOIOBaHHS YacTKOBO
MIITBEpaAnInCs, Ko kommaHis Intel momana 3anmuT no MinicteperBa Toprisiai CIIA
Ha KYMIBIIIO 3aKUHYTOTr0 3aBoAy B Kutai. Xoua Bij 111€i 11€1 3roJJoM BiIMOBUIIUCS, CaMe
11 Ai1 TAITOBXHYJIM 3aKOHOAABI(IB A0 MPHUILIBUALLICHOTO YXBaJEHHS 3aKOHY, IKHIl Ma€e
Ha METI 3aJIyYUTH 1HBECTHULi y BUPOOHUITBO uMIiB Oe3nocepenubo B CHIA [8].

B octanni poku €C 1 CIIIA akueHTyroTh yBary Ha HarajbHiil moTpe0di po3BUTKY
BI/IHOBJIIOBAHOI €HEPreTUKH, 30KpeMa BHUPOOHMIITBA COHSYHUX IMaHENEl 1 BITPOBUX
TypOiH. Ile noB’s13aHO 3 MparHeHHsIM KOHKYpyBaTH 3 Kuraem, sskuii HUH1 TOMIHY€ Y L1
cdepi, a TaKOXK 13 HAMIPOM MOBHICTIO BIIMOBUTHUCSA BiJl POCICHKOTO ra3y.

VY 2022 pomi B CIIA 6yno npuiinsto 3akoH IRA (Inflation Reduction Act), sikui
nependadae HaAaHHS CyOCHIIN JJIT BUPOOHMIITBA YUCTUX CHEPTeTUYHUX TEXHOJOTIN
Ha TEPUTOPIi KpaiHu. Xoua el 3aKOH BUSBUBCS €()EKTUBHUM Yy CTUMYJTFOBaHHI Tany3i,
BIH BUKIHMKaB TOCTPY KpUTUKY 3 00Ky €Bpoxowmicii, ska 3BuHyBaTmia CIIA y
MPOTEKITIOHI3MI Ta HETOOPOCOBICHIM KOHKYpeHITii [9].

CIIA € x1H0490BHM IIEHTPOM TJI00aTBHOT CUCTEMHU MIKHAPOIHUX EKOHOMIYHHX
3B’sI3KIB. 3O0BHINIHROCKOHOMIYHA MiSUTBHICTh KPaiHW BKJIIOYAE EKCIOPT 1 IMIIOPT
KamiTanay, TOPTiBIIO TOBapaMd Ta IMOCIyraMu, HaJaHHS JOMOMOTH 1HO3EMHUM
Jep’KaBaM, y4acTh y MIXKHAPOJIHUX OpraHizalisax Ta BukopucranHs gonapa CHIA sk
OCHOBHO{ CBITOBOi BaJIFOTH.

Kpaina mnocigae npoBigHI MO3MIIT y CBITOBOMY €KCHOpTI Kamitaiy. Panime
3oBHilHbOTOproBuil O6amanc CIIIA Oy aktuBHuM, npore 3 1980-x pokiB iMIOpT
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nepeBulIMB eKkcrnopT. OCHOBHUMHU TOPTrOBEJIBHUMH TMapTHEpaAMHU 3aJUIIAIOTHCS
Kanana, kpainm 3axigHoi €Bpornm, Anonis, Kuraif, a Takox nepxkaBu JlaTMHCHKOT
Awmepukun Ta A3sii. B excropti CIIA 3poctae uyacTka MamuH, oONagHaHHS Ta
aBTOMOOLTIB, TOAI SK YacTKa MPOAOBOJFYUX TOBApiB 1 MPOMHUCIOBOI CHPOBHHU
3MEHIIYEThCS. B IMIIOPTI HapOIIyeEThCS OOCAT CHOKMBYMX TOBApiB, aBTOMOOLUTIB i
KaIliTAIbHOTO YCTaTKyBaHHS, TOMI SK YacTKa TMPOJOBOJILCTBA Ta CHPOBUHU
3HIKYETHCA.

CIIA akTUBHO IHTErpylOThCA y TIOOANIbHI €KOHOMIYHI MPOLECH, YTPUMYIOUU
IIPOBIJTHY POJIb Y CBITOBIH €KOHOMIIII. XapaKTepHOI OCOOIMBICTIO EKOHOMIKH KpaiHH
€ il BUCOKa JUHAMIYHICTh Ta 3JIaTHICTh JO CTPYKTYpHHX 3MiH. Tak, y 1970—1980-x
poKax BijOynacs peiHaycTpiaii3alis — MOJEpHI3allisl BUpOOHNYO1 0a3H, CHEPTeTUKHU
Ta eKOJIOT1YHO1 1H(PACTPYKTYpH, a TAKOXK MIJATOTOBKA 0 PO3BHUTKY 1HGOpPMAIIHHO-
KOMIT FOTEPHUX TEXHOJIOT1H.

CIHIA yTpumyioTh JiiepcTBO y cdepl HAyKOBHX JOCHIKEHb Ta 1HHOBAIIH,
(hiHaHCYIOUYM MOYATKOB1, HAMOLIBII 3aXHUILEHI CTa/All HAYKOBO-TEXHIYHUX PO3POOOK Y
MPIOPUTETHUX Taly3six: 1H(OpPMAIITHUX TEXHOJOTIAX, MareplajJo3HaBCTBl, 010- Ta
MEIUYHUX TEXHOJIOT1IX [8].
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The key element in ensuring the safe, regular, and efficient operation of an airport
1s the aerodrome engineering service. Its responsibilities encompass both the technical
operation of the airport infrastructure and prompt response to changing weather
conditions. The main functions of the acrodrome engineering service can be divided
into the following groups:

- airfield monitoring and maintenance;

- seasonal maintenance;

- flight safety;

- operational equipment management;

- scheduled preventive maintenance.

The following tasks are addressed as part of airfield monitoring and maintenance:

- regular inspection of runways, taxiways, and aprons;

- measuring the pavement friction coefficient (at least four times per day, taking
into account weather conditions);

- identifying and repairing airfield pavement defects: cracks, chips, peeling, and
potholes;

- renewing pavement markings (usually twice a year).

Scheduled preventive maintenance includes preventative inspection of runway
structures, routine pavement repairs (sealing seams, eliminating defects), and airfield
preparation for seasonal loads (for example, improving drainage before floods).

Seasonal maintenance in winter includes clearing snow, ice, and slush, applying
reagents, and preventing ice buildup. In summer, dust, debris, and foreign objects are
removed, and the surfaces are watered to reduce temperatures and dust formation. In
spring and fall, gutters and drainage systems are inspected to prevent water
accumulation on the airfield.

To ensure flight safety, the aerodrome engineering service carries out the
following:

- monitoring the condition of lighting and radio equipment;

- bird flock prevention (bioacoustics installations, gas cannons, reflective balls,
nets, pyrotechnics);

- clearing areas critical to the operation of navigation systems (e. g., mowing grass).

Operational equipment management tasks include coordinating airfield equipment
operations, planning airfield cleanup operations based on takeoff and landing schedules
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(including coordination with air traffic controllers), and refueling and maintenance of
airfield equipment.

All of this helps prevent incidents due to pavement defects or foreign objects,
minimize delays through prompt cleaning and repairs, and reduce runway downtime
through efficient airfield equipment planning.

Most of the technologies underlying the work of aerodrome engineering services
are not groundbreaking in science and technology and are accessible to a wide range
of specialists. However, since aerodrome equipment plays a vital role in ensuring flight
safety and the efficient operation of airports, and the regularity of aircraft departures
and arrivals directly depends on its reliability and serviceability, the development and
modernization of aerodrome equipment is currently receiving considerable attention
worldwide. Current trends in this area are aimed at increasing process automation,
implementing innovative technologies, and improving environmental and ergonomic
characteristics [1]. Let's consider the current development paths for aerodrome
equipment.

One of the most important areas of aerodrome equipment development is the
development and implementation of automated control systems. This significantly
improves the efficiency and safety of work by eliminating the "human factor." For
example, automatic baggage handling systems within the terminal, automated aircraft
towing tractors, or robotic aircraft ground handling systems. All these innovations
minimize human involvement in routine operations.

Another important area is the use of modern composite materials in the production
of airfield equipment and airport facilities. The use of composites significantly reduces
the weight of their structures, increasing their strength and reliability. For example,
fuel tankers made of carbon fiber or fiberglass composites are becoming increasingly
common. They offer increased corrosion resistance and are lighter than their metal
counterparts.

Amid increasingly stringent environmental requirements, increasing attention is
being paid to the development of hybrid and electric airfield equipment. This
significantly reduces harmful emissions and noise levels at airports. Examples of such
equipment include hybrid tugs, electric passenger steps, and battery chargers. The
transition to electric propulsion is currently one of the priority areas for creating
"green" airports.

An important aspect is improving the ergonomics of airfield equipment—the
operator workstation, control system interface, and visibility. This should improve
operator comfort and safety, and reduce fatigue. To this end, multifunctional
touchscreen displays, all-round visibility systems, ergonomic seats, and controls are
being introduced.

Along with the development of new models, an important focus is the
modernization of existing airfield equipment [2]. This extends its service life and
improves its technical and operational characteristics. For example, for refuelling
tankers, it is important to retrofit them with modern fuel level measurement systems
and replace their internal combustion engines with more environmentally friendly
electric ones.
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The development of innovative models of airport firefighting equipment deserves
special attention. Their performance directly impacts the efficiency of fire suppression
and the level of airport fire safety. Robotic or remotely controlled fire trucks are a
promising development. They allow rapid arrival at the source of a fire and commence
extinguishing operations, minimizing risks to personnel. The development of new
highly effective fire extinguishing agents that are resistant to high temperatures and
capable of quickly extinguishing fires is also important.

Robotic systems are increasingly being used at airports to perform routine and
hazardous tasks in aviation engineering. Specifically [3]:

- autonomous snow removal machines with artificial intelligence are capable of
independently clearing runways of snow, operating without constant human
supervision. These systems will also minimize the use of chemical reagents when
treating airfield surfaces;

- robotic machines for clearing runways and terminal areas, using sensors and
artificial intelligence, detect and remove debris even in difficult weather conditions;

- robotic equipment associated with aircraft refueling, baggage loading, and aircraft
maintenance will reduce the impact of human error on aircraft preparation for
departure;

- robotic patrol vehicles and drones are used to monitor the airfield perimeter,
detecting foreign objects and people;

- remote-controlled towing robots that provide maneuverability and precision when
moving aircraft around the airfield.

Unmanned vehicles are also being developed for applying airfield markings,
repairing airfield pavements, collecting de-icing fluid, and other operations.

In addition to electrification, technologies are being implemented to reduce energy
consumption and environmental impact. For example, hybrid tractors use regenerative
braking, which allows some energy to be returned to the battery. Solutions for the
recovery and reuse of materials are also being developed (for example, retreading tires
for fuel tankers).

Furthermore, versatile vehicles are being developed that allow for quick attachment
replacement. Modular designs significantly simplify the replacement of faulty
components.

Thus, the main trends in the development of modern airfield equipment are
automation, the use of new materials, electrification, improved ergonomics, and the
modernization of existing equipment. The implementation of these innovations will
ensure a high level of flight safety and the quality of ground handling services at
airports.

Another important aspect of airfield equipment modernization is the improvement
of their maintenance and repair systems. Reliable and timely maintenance is the key to
the smooth operation of the entire airport fleet. Modern information technologies make
it possible to implement automated maintenance management systems for airports.
These systems track the operating time and technical condition of each piece of
equipment, independently plan maintenance schedules, request necessary spare parts,
and plan their delivery logistics. This helps prevent unexpected breakdowns and
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equipment downtime.

Modern airfield equipment is equipped with digital control, monitoring, and self-
diagnostic systems. Remote diagnostics allow onboard systems to transmit real-time
data on the equipment's condition, helping to predict malfunctions. Maintenance
management software automates maintenance scheduling, requests necessary spare
parts, and plans delivery logistics. This helps prevent unexpected breakdowns and
equipment downtime.

Positioning and surveillance systems (such as multi-position systems) locate
equipment on the airfield, improving the safety and efficiency of technological
processes, especially in adverse weather conditions. Laser scanners (LiDAR) on
specialized equipment automatically stop the vehicle if they detect obstacles.
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MOJEJTIOBAHHA 3AJEXKHOCTI TOHYHOCTI
OBCEPBALII CYJAHA BIA XAPAKTEPUCTHUK
CUCTEMM JIIHIU MMOJIOKEHHSI

AJekceinuyk borman MuxaiiiioBud
acmipast
Onecpkuit Hamionanpauit MOpCchkuil YHIBEpCUTET

HeoOxigHICTh TMOTOYHOrO KOHTPOJIO TO3MINI CyAaHa 13 perjiaMeHTOBaHOIO
TOYHICTIO BUKJIMKaHa 3a0€3MeUCHHSIM HOro HapiramiiHoi 0e3aBapiifHOCTI IIJIaBaHHS B
CTUCIIUX BOJAX, SIKI XapaKTEePU3YIOThCA HASBHICTIO 3HAYHOI KUIBKOCTI HaBIrallHUX
obmexxeHb 1 mepernko. [ 3abe3neueHHss TOTpiOHOI TOYHOCTI BU3HAYCHHS TTO3UIIIT
CyJIHa TIPOBOJATHCSA OOcCepBaIlii 13 BUKOPUCTAHHAM HAJJTUIIIKOBUX JIHIM MOJIOKEHHS
(JIID).

BusHaueHHs TO3MINT CyJHA SBJISIETHCA OIEpalli€ro, sSKa Ma€ Bl CKJIAJOBI:
iH(popMaLiiiHy Ta pO3paxyHKOBY. [HPOpMaLIiHOIO CKIaJ0BOIO SIBISETHCA CHUCTEMA
JIHIA TOJIOKEHHS Sy p, IKa MICTUTH 1H(OPMAIIiI0 PO KOOPJAUHATH CY/IHA, 1 TOTpeOye
BUMIpIB HaBITAI[IMHUX [MapaMeTpiB, SKI MalOTh CTOXAaCTUYHY CKIJIAJIOBY uepes
HAsBHICTh BHIMAQJKOBUX IMOXHOOK. XapaKTEPUCTHKAMU CHCTEMH S;p SBISIOTHCS:

kinpkicte JIIT n, 1 reomerpuunuii daxrop k(n,o;), skuii KyramMu 0; BpPaxoOBY€
B3aemHe po3tamryBanHs JIII, a Takox muneHIcTIO () po3noainy noxubku & JIII, axa

BIIOOpa)Ka€ CTOXAaCTUYHHM XapakTep BHUMIPSHUX HaBITalllfHUX TapaMmeTpiB.
dopMaapbHO CHUCTEMA S|p MOXKE MATH BUTIISL:

SLP = {nak(naai)vf(é)} .
Po3paxyHkoBa CKJIajjoBa TpEICTaBlIieHa anropuTMoM F po3paxyHKy KoOpAWHAT
cynHa X 1 Y 1o HasiBHil cucTteMi S p, TOOTO:

[X,Y]=F{S;p}.
Tak sx cuctema S;p Mae xapaktepuctuky f(£), To, oueBHIHO, pO3paxoBaHi

koopauHatd X 1 Y TakoXX € BUMAJKOBUMH, 1 XapaKTEPU3YIOThCS BEKTOPIAIHHOIO
MOXHOKOI0, AUCTIEPCist MOAYJIS SIKO1 XapaKTepHu3ye TOUHICTh oOcepBauii cyaHa. Tomy
omeparlisi BU3HAYEHHS TO3MUII CyJHAa Mae 3a0€3MeUuTH MaKCUMallbHy TOYHICTb
KOOpAUHAT Cy/IHa.

Po3riisHeMO BILIMB XapaKTEPUCTHK CHCTEMHU S;p Ha 3HadeHHs aucrepcii Dy

MOJYJISl BUIIAJIKOBOTO BEKTOPIAIbHOT TOXUOKH 1 TTOKAKEMO KOPEKTHICTh OJIepKaHUX
TEOPETHYHHUX PE3yJIbTAaTIB KOMIT'FOTEPHUM IMITAIIITHIM MOJICITIOBAaHHSIM JIsI BUTIAAKY
komu moxuOku JIII MarTh po3mojaii 3a HOPMAJIBHUM 3aKOHOM, a PO3pPaxyHOK
KOOPAMHAT IIPOBOJAUTHCS METOIOM HaMEHIIIMX KBaIPaTiB.

B poboti [1] omepxkano Bupa3 st MiHIManbHOI aucmepcii Dy momysns
BUIAKOBOI'0 BEKTOPA, PO3PaXxOBaHOTO METOAOM MaKCUMaIbHOI IPaBIONOAI0OHOCTI:
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n n
> sin’a; + > cos’a;

_ i=1 i=1
DR - b

n n n
s{(z cos?a; ) sin*a;) — (3 sina;coso; )2}
i=l i=1 i-1

[7 N
a ) S
s=[ S i

dg; .
re HG)
Tak sK pO3TNSAAETECA BUIAJOK HOPMAIBHOTO PO3MOMALTY MOXUOOK JiHIN

) . 2
IOJIOKCHHS &, TO BUPA3 IS HEBJIACHOTO 1HTETPay S 3 IUCIIEPCIEI0 O~ BU3HAYAETHCS
[IJIBHICTIO:

£6)=—expl- £ )
NEY T 202"
a il mepiua moxigHa:
9 _2 1 _ 5 9 _i
gf(f) ( )\/—G exp( 2) abo 89(Cf(f) ==/ ().
Tomy Bupas mis iHTerpany S Ma€ HACTYIIHUM BUTJIAL;
[f f&)1° £2
=[Sy 1% NGTESS
JIJis pO3TsiHYyTOTO BUNIAAKY OCTaTOYHUI Bupa3z aucnepcii Dy
oz(isinzai + icos2 a;)
Dg = (1)
{(Zcos a; )(Zsm a;)— (Zsma cosa;) }
i=1

3BepTaemo yBary, 1o MiHiMaiabHa qucnepcis Dy Momynst BeKTopianbHOT MOXHOKH
(1) 3amexuTh HE TUIBKU B1J HEBJIACHOTO 1HTETPATY S, & TAKOXK 1 Bl TEOMETPUIHOTO
tdakropy k(n,o;):

(Zsm o +Zcos ;)

i=1 _ n

{(Zcos a; )(Zsm o) — (Zsma cosa;) } Ssin® (e, —a;)

k(n,o;) =

B po0ori [2] Oyna oxepkana 3anexHicTh aucnepcii Dy Big mapamerpiB ¢; 1 n
CUCTEMH S;p, PO3PAXyHOK SKOI MPOBOIUBCS IS 3HaYeHb N Bix 2 1o 10, a 3HaYeHHS
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kytiB JIII ¢ BuOMpanacsi piBHOMIpHO Yepe3 mocTiiHmit KyT Aa; MK cycigHiMu
HarpsMKaM# O; 1 ;1.

B T1abn. 1 mpuBeneHo pe3yibTaTH pPO3paxXyHKIB 3HaydeHb aucnepcii Dy B

3anexxHocTi Big yucna n JIII mpu BuOpaHux HallkpamuM YHHOM KyTax JIiHIN

nonoxeHHs ¢«; [2]. Ilpu po3paxyHkax npuiiManocs 3HaY€HHs AMcepcli NOXHOOK

JII o° =25.
Tabmuus 1.
Benuunna gucnepcii Dy B 3anexnocti Bij uncna JIIT
n 2 3 4 5 6 7 8 9 10
Dy, |50 33,3 25 20,8 | 16,6 14,6 12,9 | 11,3 10

Jlist mepeBipKu 3a1ekHOCTI BennuuHu qucnepcii Dy Big yncna JITT, moxubku skux

PO3MOLIEH] 32 HOPMAJIBHUM 3aKOHOM, a 00CEpBOBAaHI KOOPAMHATH PO3PaXOBYBAIHCS
METOJIOM HAaMMEHIIMX  KBAApaTiB, MPOBOAMIOCS IMITAIllifHE KOMII'IOTEpHE
MOJICITFOBAHHS 32 HACTYITHUM aJTOPUTMOM.

CroyaTKy 3a HOpMaJIbHUM 3aKOHOM PO3IOTY TeHepyBaiacs BUOIpKa MOXHUOOK
JIII, mo cknamaetsest 3 1000 uneniB. Po3paxyHOK KOOpJAUHAT KOXKHOI 0OCEpBOBaHOI
TOYKHU TIPOBOJUBCS IO JACKIIBKOX JIHISAX MOJIOKEHHS (Bl TPHOX 110 IECATH), TPUUOMY

enementu JIII (mepeHocu I, 1 HampsIMKM TPajai€HTIB 0, ) 3aJaBajics BIAHOCHO
ICTUHHOTO MicCIsl cyaHa. ToMy MEepeHOCH I, JIIHIM TOJIOKEHHS JOPIBHIOIOTH 1X

noxuOkam &; . Ilpu iMiTamiiHOMy MOJETIOBaHHI HANpsSMKU TPAJIi€HTIB O,

60

BuOuMpanucs pisauMu o, =——1, ae 1=1,..K, npuaomy Kk - uncno JIII.

BukopuctoBytoun 3reHepoBaHy BUOIPKY, METOJOM HaWMMEHIIUX KBaJIpaTiB
po3paxoByBajocst 500 06cepBOBaHUX MO3UIIIHN, TPUPOIITEHHS KOOpaAUHAT X 1 Y SKHX €
MPOEKITISIMA BEKTOPIaJIbHOT TMOXUOKH, 110 JI03BOJISIE€ po3paxyBaTu ix aucnepcii Dy 1
Dy . Cyma oxepaHUX TUCHEPCIH SBISIETHCS TUCIEPCIEI0 MOJYJSI BEKTOPIabHOT
noxubku Dy, 10610 D =Dy + Dy

Taxkum unHOM OyIM ozepkaHi qucrnepcii oocepBarliil Mpu BUKOPUCTaHI Bl TPHOX
no necsitu JII. Tak sik 3HauenHsm Dy mpuTamaHHa cToxacTuyHa Bapiarlisi, TO iMiTaIlis

Dy moBTOproBanacs AecCITh pasiB 1 sIK pe3yJIbTaT BUOUPAIOCS CepeHe 3HaueHHsT Dyg

. Pesynpraty MojemoBaHHS TMpeACTaBicHI B Tabl. 2, B IPyromMy psAKy SKOI IS
MOPIBHSHHSA TpUBENCHI 3HaueHHs aucnepcii Dyr, po3paxoBani 3a Bupazom (1), siki

nokasaui B Ta0uI. 1.
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Taomung 2
3anexHicTh 3Ha4eHb aucrepciii Dy 1 Dpg Bix umcna miHIA MOT0KESHHS

n 3 4 5 6 7 8 9 10
Dgr 33,3 25 20,8 16,6 | 14,6 | 129 | 11,3 10
Dgs 33,7 | 24,8 | 20,6 | 17,0 | 144 | 129 | 11,0 | 10,1
A% 1 1 1 2 1 0 3 1

B ocrtanHboMy psAKy TaOJMIN MpUBEJCHA MPOIEHTHA BiAMIHHICTE A% MIiX
3HaYeHHsAMH guctiepcii Dpp 1 Dgig . AHamiz Tabmuil mokasye rapHy 301KHICTB

TEOPETUYHUX 1 3MOJIETLOBAHMX 3HadeHb mguctiepcii Dy Momyns BekTopiaabHOI
MOXUOKH.

ImiTaniiHOI0 KOMIT'IOTEPHOIO MPOrpaMoro nepeadadeHo rpadivyne Bi10OpakeHHS
MOJIOKEHb 00CEPBOBAHUX MO3UIIIHM BITHOCHO ICTUHHOTO MICIISl CY/THA, MAaTEMaTUYHOTO
CIIOJIIBaHHS, 1O JI03BOJISE€ 3pOOUTH Bi3yallbHY OLIIHKY iX po3citoBaHHs. Tak, B SKOCTI
NpUKIaAy Ha puc. 1 1 puc.2 moka3zaHo po3CiIHHS 00CEPBOBAHUX IMO3UIIIM BITHOCHO
ICTUHHOTO MICIIS, SIKE 3HAXOUTHCS HA TIEPETHUHI YEPBOHUX JIHIHN.

L o X o
“.._:, r R % F -l
LN . st o
J'; -t Y TSt \. ..
R EeE A
ne: ! 7 s l'
- B b -~

Puc.1. Po3cisiHHg 06cepBOBaHUX MO3ULIINA sl TpboX (3:11Ba) 1 m'situ JITT
Bnacna po3po6xa aBTopa
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Puc.2. Poscisinast o0cepBoBaHux no3utiiid mis gecaru JIIT
BiacHa po3po0Oka aBTopa

3miBa Ha puc. 1 MOKa3aHO PO3CIAHHS 0OCEPBOBAHUX MO3MUIIN NMPU BUKOPUCTAHHI
tprox JIII, womy BigmoBimae HaiiOinbima aucnepcis Dypg=33,7 1 HallBUIIUN piBEHb
po3cisHHs. B mpaBiil 4yacTUHI ILOTO PUCYHKY BiJOOpakeHO OOCEepBOBaHI IMO3MIIII,
onepkani 3a gomomororo m'stu JIII, mpuduomy mucnmepcis Dyg =20,6, a piBeHb
PO3CISIHHSI Ma€ BIIHOCHE 3HIDKEHHA. BKiHellb, MiHIMaJIbHE PO3CISIHHSI 00CEpPBOBaHUX
no3utiii 3 gucnepciero Dpg=10,1, gxi xapakTepu3yroTh 00cepBallii 3 BUKOPUCTAHHAM
necaru JIII.

[lincymMoOByrOUM BHILIE BUKIIAJIEHE, MOKHA 3pOOUTH HACTYNMHHU BHCHOBOK. Ilo-
nepie, iMITalliHUM KOMIT'FOTEPHUM MOJIETIOBAHHAM MMIITBEPHKEHO KOPEKTHICTh
AHATITUYHOTO BHpa3y 3aJeKHOCTI 3HadeHb aucnepcii Dy Big uucnma miHIA

nosnoxeHHs. [lo-gpyre, 3acrocoBaHuil Crocid IMITAaIifHOTO KOMITHOTEPHOTO
MOJICITIOBAHHSI MOXE OYTH BUKOPHUCTAHHM, SIK IHCTPYMEHT MEPEBIPKU KOPEKTHOCTI
AQHAJIOTTYHUX CTATUCTUYHUX aHATITUYHUX PE3YJIbTaTIB.

Cnucoxk Jgireparypu
1. .. Bopoxobun, Pazpabomka meopuu u memooo8 OYEHKU U NOBbLULCHUS
Haoedichocmu cyoosoxcoerus, Onecca: HY «OMAy, 2019 c.
2. I.B Acraiikus., B.E Cukupus., 1.1 Bopoxobun. u b.M Anekceituyk, Oyenka
MOYHOCMU  KOOpOuHam CyOHa npu u3dLimouynsvix usmepenusx. Saarbrucken,
Deutschland:: LAP LAMBERT Academic Publishing, 2017.
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I'PAHUYHI OBCAT'U IMIIOPTYBAHHSA BYI'IVLJIA 3
YPAXYBAHHSIM MPOIMYCKHOI 3JATHOCTI
TPAHCIIOPTHOI IH®OPACTPYKTYPHU YKPAIHU

Maxkapos Bitauaiin Muxaijiopuu
KaHIUJAT TEXHIYHUX HAYK, CTAPIIUN AOCTITHUK,
CTapIIui HAyKOBHM CIIBpOOITHUK

InctutyT 3aranbHoi enepretuku HAH Ykpainu,
M. KuiB, Ykpaina

binan Tersana PomaniBHa

KaHAuJaT TEXHIYHUX HAYK, CTAPIINI JOCIITHUK,
CTapIIvii HAyKOBUMN CIIBPOOITHUK

[ncTuTyT 3araneHoi eHepretukn HAH Ykpainu,
M. KuiB, Ykpaina

[Ipu iMmopTi BYTruuisl, OKpiM SIKICHUX Ta BapTICHUX XapaKTEPUCTUK BYTLLISA
MOTPiIOHO BPaxOBYBATH MOKIIMBOCTI MOPChKHUX TopriBenbHux mnoptie (MTII),
3QJII3HUYHOTO TPAHCIIOPTY YKpaiHU Ta JIOTICTUKY MEePEBE3EHb.

Crpareris po3sutky MTII Vkpainum Ha nepiog ao 2038 poky [1] Bu3Hauae
creniagi3amio MOPCbKUX MOPTIB 32 OCHOBHOK HOMEHKJIATYPOIO BaHTAX1B, BUXOASIUU
3 KOH IOHKTYPH PUHKY 3 YpaxyBaHHSM TaKMX KpPUTEpIiB: MUTOMa 4YacTKa 0OpoOKU
BAaHTaXIB; TepuTopiasibHa HaOmmkeHicTe MTII 1o cupoBHHHOI 6a3u Ta BUPOOHHUIITBA;
OOMEKEHICTh ICHYI0UO1 1H(QPACTPYKTypH Ta HASBHICTh NMEPCIEKTHUBHUX TEPUTOPIN
PO3BUTKY MOPCHKOTO TTOPTY; ONTUMAJIbHICTh NIISX1B TPAHCTIOPTYBAHHS BAHTaXI1B.

VY gxocTi 0OMEXKEHHsS Ha TPOIYCKHY 3JaTHICTh JOLUIBHO B3STH MaKCHUMAaJIbHY
BEIIMYMHY IMIOPTY BYTULIS 3a ocTtaHHi poku 6,1 mua. T y 2017 p. (tabm. 1) 3
ypaxyBaHHSM MaKCUMAaJIbHO1 BEIMYMHU TIepepoOku imnopToBaHoro Byruuist MTII na
OKyMNOBaHUX TepuTopiax — 1,3 muu T.y 2015 p.

Taoauusa 1
O6csru nepepoOku Byriyuist MTIT Ykpaiau, MiaH T

TMoka3HuK 2013V | 2014V | 2015 | 2017 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
Bcbozo 13,3 | 124 | 91 | 108|562 | 362|317 | 1,8 | 0,77 | 1,47
Exkcnopr 6,6 5,2 0,2 0,1 0 0 0 0 0,3 0,4
IMnopT 3, | 36 | 57 61 |56 (36|31 18|04/ 10
Tpansur 36 | 34 | 31 | 44
E:g;i‘;‘;ﬁ;ﬂ 0,03 | 02 | 01 | 02

[Tpumitka: 1 — 3 ypaxyBanusam noptiB AP Kpuwm; 2 — 6e3 TpaH3UTy Ta BHYTPIILIHIX [I€pPEBE3EHb.

OOcsTu TIepeBe3eHb BYTULISI MOPCHKHM Ta 3aJI3HUYHUM TpaHcropTom 3a 2019-
2024 pp. npeacrapiieHo Ha puc. 1-2.
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TUC. T
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Pucynok 1. O6csru nepeBe3eHb ByTULISE MOPCHKUM TPAHCIIOPTOM

JI>Kepeno prcyHKa: aBTOPChKa po3pooKa.

||

2019 2020 2021 2022 2023 2024 Pix
B CykynHH# 00CsT, THC T B [mMmiopT Excriopt

Pucynok 2. O6csru nepese3eHb ByTLIs 3ali3HUYHUM TPAHCIIOPTOM

JIKepeno pucyHKa: aBTOPChKa po3pooKa.

Po3paxyHku 00cCsTiB HaAXOMKEHHS BYTUIBHUX MPOAYKTIB 3-3a2 KOPAOHY y TEpioA
2019-2024 pp. npoBOAUIUCH HA OCHOBI BIIKpUTUX NaHuX [2]. Y 2024 p. HaiOuibIIe
Byriuisa OyJio iMmopToBano MopcbkuM Tpancrioptom 31 CIIA (366 tuc. T), ABcTpanii
(345 Tuc. 1), Komym6ii (174 tuc. t) ta Kananu (78 tuc. 1), 3amsuuneto 3 [lonbiri
(397 tuc.t), Uexii (276 tuc. 1) Ta Kazaxcrany (159 tuc. 1).

OCHOBHMMHM HampsIMKaMH IMIIOPTY ByT1UIA 3aii3Huuero € [lonbia, Himeuunna ta
Yexis. Onepariii mo npuitMaHHIO BYTULIS BUKOHYIOTHCS, BIAMOBIAHO /IO CieIiiamizamii
MPUKOPIOHHUX CTAHINKN 3ami3HUI YKpaiHu [3], HA NPUKOPAOHHUX TEPEeXoaax 3
3QII3HULISIMUA TPETiX KpaiH. 3rigHo [4] mepeBe3eHHs CUIYyYUX BaHTAXIB, 10 SIKUX
HaJIeKUTh BYTULIS, BUKOHYEThCS Y BaroHax BIJKPUTOrO THUMY (HamiBBaroHax),
BAHTAXOMIANOMHICTD [S] sikux ctaHOBUTH 70 T. Y Tabi. 2 HaBEIEHO CYKYITHI 00CSTH
nepepoOKr IMIOPTOBAHUX CUIYYMX BAHTaXIB, II0 MOXYTh OyTH OOpOOJEHI ITUMU
CTaHIISIMU.
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Taoauusa 2
OO6csTu mepepoOKH IMIOPTOBAHUX CUITYYUX BaHTAXIB IPUKOPTOHHUMH TIEPEXOTaMH
IIpuxopaonnmii nepexisn Baronis/no0y MJIH T/piK
Bcvozo i3 3axionozo nanpamky 215 5,493
V1. 4
MepeBaHTAKECHHS 80 2,045
IepeCTaHOBKA 135 3,449

Takum YWHOM, B SKOCTI CyMapHOI MPOIYCKHOI 3JaTHOCTI TPaHCIOPTHOI
iHGpacTpykTypu YKpaiHW Hpu IMIOOPTYBaHHI BYTruUUIs OyJeMO BBaXKaTh HACTYITHI
3HAYEHHS: 3a13HULI — 5,5 MIIH T/piK; MOPCHKUX TOPTOBUX MOPTIB — 4,8 MITH T/pIK.

Cnucok Jgireparypu:

1. Crparteris po3BUTKY MOPCHKHUX MOPTIB YKpainu Ha mepion 1o 2038 poky.
Posnopsmxenns: Kabinery MinictpiB Ykpainu Big 11 mumas 2013 p. Ne 548-p.

2.  CratucTuyHUM IMIIOPT Ta EKCIOPT NATUBHO-CHEPTreTUYHUX TOBApPiB. — Pexxum
JOCTYIY: https://map.ua-energy.org/uk/datasets/8b5b9{65-e288-4ba9-abf3-
227462051554

3. Croemiamzamis OPUKOPAOHHUX  CTaHIM  3adi3HUIL  YKpaiHU  Ha
MPUKOPIOHHUX TIepeXoJax 3 B3ali3HUIIMHA TpPETiX KpaiH. — Pexum pocrymy:
http://www.uz.gov.ua/cargo_transportation/general information/border stations/

4. Posmin 14 IlpaBuia mepeBe3eHHs BaHTaXiB HABaJIOM 1 HacUIoM. — Pexum
JTOCTYITY:
http://www.uz.gov.ua/cargo_transportation/legal documents/terms of freight/26471
5/

5. Pa3mepsl /1 BaroHoB. — Pexxum gocrtyy: http://t-h-logistics.com.ua/73
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