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TEXHOJIOTTYHI OCOBJIMBOCTI BUPOIIlYBAHHA
I'PEYKH

Kopuaxk Mukosa Muko/jaiioBu4
K.T.H., JOIEHT
3aknaz Bumoi ocBiTy “Iloaibchkuii qep:kaBHUM YHIBEPCUTET

BupouryBanss rpeuku nepeadavyae BUKOPUCTAHHS BUCOKONPOIYKTUBHUX COPTIB,
TOYHE BHECEHHsI NOOpUB, PETENbHUI KOHTPOIb Oyp'sHIB Ta IIKIJHUKIB, a TaKOX
ONTUMAaJIbHI CTPOKU CiBOM. OCHOBHHMH (PAaKTOpaMH € POIIOYUN TIPYHT, MOCIB IMPHU
MPOTpIBaHH1, 3aCTOCYBaHHS OOpHHUX JOOpPUB Ta po3MilIeHHA nacik (2-4 OmKonocim'i
Ha ra) JUIs MIJBUIIEHHS BpoKaiHoCTi [1, 2].

Copmu. JI514 IHTEHCUBHOI TEXHOJIOT1T BUPOILYBAHHS IPEYKH HaKpalle MiaxoIaTh
JeTepMIHAHTHI (HU3BKOPOCHi) Ta CEPEIHBbOCTUTIII COPTH, CTIMKI JO BWISITaHHSA, 5K
31aTHI MaKCHMAaJIbHO pealli3yBaTH IMOTEHIlal pOAIYUX IPyHTIB 1 mobpus. Cepen
Halkpamux copTiB — VYkpainka, Jlomwmk, Hanis, Jlrob6aBa, Maiicbka, AHTapis,
Kpynunka, Cymuanka, CnobokaHKa. a TakoX cydacHuil copt PyOpa, mo BuTpumye
Mi3H1 3aMopo3KH [3].

Obpobimox rpynmy. 1licns 30upaHHs yKPOBOTO Oypsika MPOBOISATH TUCKYBaHHS
BAKKHMH JIUCKOBUMU OopoHamMu Ha ruOMHY 6-8 cM Bigpa3y Mmicias 30MpaHHs
MoNepeTHUKA.

OcHoBHHI 0OPOOITOK IPYHTY BKIIOYAE OPaHKY Ha rTuOuHy 25-27 cm. Ha mouaTky
BECHSIHO-TIOJIbOBUX POOIT TPOBOASATH OOPOHYBAHHS BAXKKUMH 3yOOBUMH OOpPOHAMHU.

[lepeanociBHy KyJIbTUBAIlII0O BUKOHYIOTh Ha IIIMOUHY BiJ 4 10 8 cM 3a1€XKHO Bij
BOJIOr03a0€3MeueHHs MOCIBHOTO Iapy IpyHTy [3].

Buecenns 0oo6pus. OcnoBue nig opanky — N4OP50K60; B psaku mij yac ciBOu —
Hirpodocka 0,1 1/ra.

Cigba. 3a 15 guiB 1o ciBOM HaciHHA npoTpyrooTh Cynbdoxkapbdarion, 11 20 r/t,
MiKpoJioOpuBaMu (cyib(dar maprasiio, cylibdaT IUHKY, MITHUNA Kymopoc, OopHa
KHCIIOTa) Ta ctumyssitopamu pocty (emictum C — 20 mr/t). CiBOy 311CHIOIOTH MPH
MporpiBaHHI MOCIBHOTO Tapy rpyHTY 110 8-10 °C.

Hopma BuciBy — mpu mupokopsaHoMmMy crnocody mociBy — 2,0-2,5 MuH. ImT.
CXO’K0ro HaciHHA Ha 1 ra; npu psaakoBomy — 3,0-3,5 MITH. IIT. CX0XKOTO HACIHHSA Ha |
ra. [ mubuna 3aroptanHs HaciHHS Bix 4 10 8 cM [3].

36upanns epoorcaro. I'pedxky AOUUIBHO 30upaTt B (a3i nodypiHHsa 65-75% 3epen
Ha pocnuHax. Yepes 3-5 quiB npu BojorocTti 3epHa 15-17% npoBoasaTh miadip BaJIKiB
[3].

BucnoBku. OTxe, s epeKTUBHOTO MPOBEJACHHS YCiX 3alUIaHOBAaHUX OIeparlii
IpU BUPOIIYBAHHI TPEYKH 3a IHTEHCHUBHOIO TEXHOJIOTIED TMOTPIOHO YITKO
JOTPUMYBATHUCS arpOTEXHIYHUX BUMOT Ta BPaXOBYBATH ii TEXHOJIOTIYHI OCOOIMBOCTI
K KyJabTypH [4-14].
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COPTOCIIENU®IYHA PEAKIIA MIKPOKJIOHIB
BUHOI'PA1Y HA IMK-BMICHI ITPEITAPATH PI3HUX
INPEITAPATUBHUX ®OPM

3eaensincbka Hatansa MukosaiBHa

JIOKTOP CUICHhKOTOCTIOIAPCHKUX HAYK, CTAPIIUN HAyKOBUH CIIBPOOITHHUK,
3aCTYITHUK JUPEKTOpA 3 HAYKOBO-IHHOBAIIHHOT JisSIIbHOCTI

HanionanbHuuii HaykoBHil IEHTp «[HCTUTYT BUHOTpazapcTBa 1 BUHOPOOCTBA
imeni B. €. TaipoBa» HAAH VYkpainu

Magpos BiraJiii I'eopriiioBuu
acmipaHT

HartioHanbHHMI HayKOBUH MEHTP «HCTUTYT BUHOTPaJapCTBa i BAHOPOOCTBA
imeni B. €. TaipoBa» HAAH VYkpainu

Psa0uit Mukosa Iroposuyd

ToKTOp Ginocodii, HAyKOBUH CIIBpOOITHUK

HanionanbHuuil HaykoBHil IEeHTp «[HCTUTYT BUHOTpazapcTBa 1 BUHOPOOCTBA
imeHi B. €. TaipoBa» HAAH VYkpainu

EdexkTuBHICTE MIKPOKJIOHAIBHOTO PO3MHOXEHHS BHUHOTPaay BU3HAYAETHCS
3IaTHICTIO POCIMHHOTO Marepiajly peajli3oByBaTH MOP(OTCHETHYHHUMA IMMOTEHIIA 3a
KOHKPETHUX yMOB KyJbTUBYBaHHs. ONHHM i3 KIIOYOBUX YWHHUKIB PETYJISIIT
MopdoreHe3y B KyJabTypi IN VIro € ckjaa MoKMBHOTO CEPEIOBUINA Ta 3aCTOCYBaHHS
perynaropiB pocty. OcoOivBe 3HAYEHHS cepell ayKCHHIB Mae 1HIOJLI-3-MacisHa
kucinora (IMK), gis sikoi He OOMEXYeThCSI TUIBKM 1HIYKIIIEI0 PU30TEHE3Y, a MOXKE
NPOSIBJIATUCS y 3MiHaxX mpodjidepanii NaroHiB, pO3BUTKY HAJ3€MHOI YaCTUHU Ta
dbopmyBaHHs KOpeHeBoi cuctemu [1, 2].

Bigomo, 1o peaxiriss BHUHOTpaay Ha PEryJsSTOPU POCTY 3aJICKUTh BiJl TEHOTHITY.
HaBith 3a 0JHAKOBUX YMOB KYyJbTHBYBAaHHS COPTH MOXKYTh BIJAPI3HATHCS 3a
pereHepariiHol0 3JaTHICTIO, 1HTEHCHUBHICTIO POCTY Ta (POPMYBaHHSM KOPEHEBOI
CUCTEMH, 10 3YMOBIIIOE HEOOX1IHICTh AU EPEHIIII0OBAHOIO MIAX0AY 0 ONMTUMI3aIlii
IIPOTOKOJIIB MIKPOKJIOHAITBHOTO pO3MHOKEHH [3, 4]. Pa3oMm 13 KOHIIEHTpaIli€lo 11040l
PEYOBHMHHM Barome 3HAYCHHS MOXYTh MaTH mpemnapatuBHa (opma IMK-BMicHOTrO
npenapary Ta croci0 Horo 3acrtocyBaHHs. Tomy OIIIHIOBaHHSI peakiii pi3HUX
TCHOTUIIB HA Taki Mpernapatd JOUUIbHO 3A1MCHIOBATH 3a KOMILJIEKCOM MOKa3HUKIB
MopdoreHesy.

MeTto10 pociiaKeHHs: OyJI0 BCTAHOBUTU OCOOIUBOCTI MOPGOTCHETHYHOT peaKIlii
MIKpOKJIOHIB BUHOTpady copTiB 3arpeil Ta Opurinan Ha 3actocyBanHa IMK-BmicHuX
npenaparisB pi3HUX MpenapaTuBHUX (HOPM 1 KOHIIEHTpallili B yMoBax In Vitro.

Hocmijpkenast npoBoaunu  y  2023-2025 pp. y  Bimani  po3CaaHUIITBA,
po3MHOKeHHST Ta OiorexHozorii BuHorpanxy HHI[ «IBiB im. B. €. Taipoay.
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O06’exTamu JOCTIHKEHD OYyIIH 1HIIIaTbHI €KCIUTAHTH Ta MIKPOKIIOHU TEXHIYHOTO COPTY
3arpeit 1 crosoBoro copty OpwuriHan. PocnuHHMil Marepian KyJbTUBYBaldu 3a
temrieparypu 24-25 °C, 16-roqunnoro dotonepiony, ocitiaeHocTi 2500-3000 ik 1
B1IHOCHO1 BoJiorocti nmositpst 60—70 %.

VY nocnimxeHHsX BUKoprucToByBayH mopoinkoBi IMK-BmicHi npenapatu Grandis
(0,6 % IMK), Rhizopon AA (0,5; 1,0 ta 2,0 % IMK), Chryzoplus Grey (0,8 % IMK)
ta reienoaioni npenaparu Clon-M (0,30 % IMK) 1 Clonex Gel (0,31 % IMK). Grandis,
Rhizopon AA i Chryzoplus Grey BHOCHIH 10 TO)XUBHOTO cepenoBuina MC y pi3HUX
koHieHTpamisx. Clon-M 1 Clonex Gel 3acTocoByBaJiM JIOKadbHO, OOpOOJISIIOUN
0a3ajlpHy 4YacTUHY MIKpOuyOyKiB Tiepe] BHUCAKyBaHHSIM Ha Oe3ropMOHalIbHE
cepenonuie MC.

[TopiBHsUTPHE OIIIHIOBaHHS JBOX COPTIB IOKa3ajao, IO COPTOBI BIAMIHHOCTI
MPOSIBJISUTMCS BXKE Ha MOYATKOBHUX eTamax MopdoreHesy. Y OUIbIIOCTI BapiaHTIB
3arpeil XxapakTepu3yBaBCA BHUILOI MPOiEepaTUBHOK AaKTHUBHICTIO MOPIBHSIHO 3
Opwurinanom. HailGuipln cnpugTauBUM JUIsl paHHBOI Iposidepanii B 000X COpTiB
BUSIBUBCS BapiaHT 13 HUXKYOIO JTOCTIIKYBAaHOIO KOHIIEHTpalliero npemnapary Rhizopon
AA 0,5 % — 0,125 % (6,25 wmr/n IMK). Ha 15-ty no0y wacTka eKCIUIaHTIB i3
npouidepaniero nazymHux OpyHbok gopiBHioBasa 14,0 % y 3arpero ta 10,0 % B
Opurinany npu 12,0 19,0 % y BiiNOBIAHUX KOHTPOIBHUX BapiaHTaX. 31 301UIbIIICHHSIM
koHueHTpauii IMK-BMicHuX npemnapatiB mo4arok mnpoJiideparlii 3aTpuMyBaBcsi B 000X
COPTIB, a 32 MAKCUMaJIBHOT AOCIIKYBaHO1 KOHIIeHTpaiii mpenapary Rhizopon AA 2,0
% mpomideparnii nazymHux OpyHbok Ha 10-Ty 100y He cocTepiraiu.

BinMiHHOCTI M3k COpTaMU YITKIII€ MPOSBUIIKCS IT1]1 YaC MOAAIBIIOTO (popMyBaHHs
BEreTaTUBHOI MacH. Y 3arpero 3a HIKYOi JOCIIIKYBaHOI KOHIIEHTpAIIil Mpernapary
Rhizopon AA 0,5 % BucoTa MiKpoKJIOHIB AopiBHIOBasa 12,4 cm mpu 11,0 cm y
KOHTPOJ1, KUIbKICTh JUCTKIB — 10,0 mpu 8,0 mT. y KOHTpOJIi, IUIOMIA JHUCTKOBOT
noBepxHi — 52,0 npu 35,2 cM? y KOHTpOJ1, oOnUCTIHICT — 4,2 npu 3,2 nM*/M y
KoHTpoi. [lmoma aucTKOBOI MOBEpXHI MepeBUIyBaia KOHTposib Ha 47,7 %, a
obmuctsaHicTs — Ha 31,3 %.

V¥ copty Opurinai meil caMuii BapiaHT TakoXx 3a0e3nedyBaB MO3UTUBHY PEAKIIiio,
MpoTe BOHA OyJia MEHIIl BUpaxeHoto. BucoTta MikpokiioHiB gopiBHioBana 13,0 cM npu
12,0 cMm y KoHTpoOI, TUIoMa JucTkoBoi moBepxHi — 50,0 mpu 45,0 cM? y KOHTpOJII.
KinpkicTh NHCTKIB 3anuinanacs Ha piBHI KoHTpomto — 10,0 mT., a oONHCTSIHICT
BiJIpi3HsuIacs He3HayHO — 3,8 mpu 3,7 aM*/M y KoHTpoai. OTxke, michs 3aCTOCYBaHHS
0JIHAaKOBOI KOHIIeHTpalii npenapatry Rhizopon AA 0,5 % crumyntorounii epext om0
PO3BUTKY JIMCTKOBOTO amapary YiTKillle MPOSBIISIBCA y COPTY 3arpei, 1o marBepKye
TeHOTUNOBY celu(piYHICTE MOPHOTEHETUUHOT peaKIlii.

OO6uaBa TreHOTUNM Mald NOAIOHY CHPSIMOBAHICTh peakilii Ha MiABUIICHHS
koHueHTpauiit IMK-BmicHux npenaparis. I3 30UIbLIEHHSM KOHILIEHTpALlli TOCTYIIOBO
3MEHIITYBAIUCSI BUCOTA MIKPOKJIOHIB, KUTBKICTh Ta TUIOIIA JIUCTKIB, TIIOIIA JIKCTKOBOT
MOBEpXHI Ta OONHCTSIHICT,. HalHmwk4Yi 3HAYCHHS KOMILIEKCY OiOMETpUIHUX
MOKa3HUKIB y 3arpeto Ta OpuriHajlly BCTAHOBJIEHO 332 MAaKCUMaJbHOI KOHIIEHTpaIlii
npemnapary Rhizopon AA 2,0 %. Ilicis nokaabHOTO 3aCTOCYBaHHS TeJIeroI10HUX
npenapatiB Clon-M 1 Clonex Gel moka3sHuUKH PO3BHUTKY BEreTaTHMBHOI Macu 000X
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COPTIB MEPEBAKHO 3ATHUIIATUCS OJU3bKUMHU 10 KOHTPOJIBHUX.

[Hmwmit xapakrep coprocnenudiuHOl peakiiii BCTAHOBJIEHO IMiJl Yac (OopMyBaHHS
KopeHeBoi cucteMu. B 000x copTiB 30uiblIeHHS KoHIEeHTpamii IMK-BmicHux
npenapariB CynpoBOKYBaJlocs 30UIbIIeHHSIM KutbKocTi KopeHiB I 1 Il mopsiakis nipu
OJTHOYACHOMY 3MEHIICHHI iX JOBXHHH. Y copty OpwuriHan s 3alexHiCTh
MPOSIBIISLIACS BUpPA3HilIe. 3a MAaKCUMaIbHOI JOCIII)KYBaHO1 KOHIIEHTpaIlli penapary
Rhizopon AA 2,0 % kinbkicTh KopeHiB | mopsinky 30uibimmnacs 3 7,5 mT. y KOHTPOJI1
1o 14,5 mit., a ix 3aranpHa 1oBxuHa 3MeHIunacs 3 40,5 1o 22,0 cM, cepeHs 1OBXKUHA
onHoOro Kopens —3 5,4 no 1,5 cm.

VY copty 3arpero y nboMy K BapiaHTI KUIbKICTh KOpeHiB | mopsaky 30uibmnnacs 3
6,5 no 13,0 wr., ane 3aranbHa iX JOBXKHHA 3MeHIITyBanach 3 46,0 1o 28,0 cm, a cepeaHs
JOBXKHUHA 0HOTO KopeHs — 13 7,0 10 2,1 cM. Takum 4nHOM, 32 BUCOKOTO ayKCHHOBOTO
HaBaHTaXEHHS NI 000X copTiB Oyi0 XapaKTepHO MOCHJICHHS IHIIaIii YTBOPEHHS
KOpPEHIB IpPU OJHOYACHOMY 3MEHIIEHHI 1iX JoBXkuHHU. [IpoTre KijgbKicHe
CHIBBIJTHOIIEHHS IIUX 3MIH 3aJI€XkK a0 BiJl TCHOTHITY.

3a miaBuIIeHNX KOHUEeHTpauii npenaparie Rhizopon AA ta Chryzoplus Grey na
0a3aTpHUX YacTHUHAX MIKpOUYYyOYyKIB BiAMi4aJii IHTCHCHBHE KaJlyCOYTBOPEHHS. 3a
HIDKYMX KoHIeHTpawii uux npenapartiB (Rhizopon AA 0,5 1 1,0 %) orpumano
HaWOLIbIIy KUIBKICTh €KCIUIAaHTIB 13 O3HAaKaMM pU30reHe3y 0e3 BHUPaKEHOro
dbopmyBanHs kamycHuX mac. Bukopucranusa Clonex Gel Takox 3abe3nedyBano BUIII
3a KOHTpOJIb TOKa3HUKA pPHU30TeHe3y B 000X copTiB 0e3 BHPaXEHOTro
KaJIyCOYTBOPEHHS.

[TopiBHAHHS peakilii MIKPOKJIOHIB Ha TMOPOIIKOBI MpernapaTH, K1 BBOIWIH 0
MOKWBHOTO CEpPEJOBHINA, Ta Ha JIOKAIbHE 3aCTOCYBaHHS TreienofioHux Gopm
MOKa3aJio BIIMIHHOCTI y XapakTepi Mopdorenetnynoi BimmoBimi. [licis oO6poOku
Clon-M rta Clonex Gel kiibKicTh KOpeHiB | mopsaKy B 000X COpTIB MepeBUINyBajia
KOHTpOJIb: y 3arpero BoHa JopiBHIOBana Bianosiano 13,0 1 12,5 wr. npu 6,5 wr. y
KoHTpoJii, B Opurinany — 14,5 1 13,6 wr. npu 7,5 wr. y kourpouni. [Ipore noBxuna
copMOBaHUX KOPEHIB OyJia MEHIIIOO 3a KOHTPOIbHY. [Ipu 11boMy Hag3eMHa YacTUHA
POCIIMH 3a JIOKAJbHOTO 3aCTOCYBaHHs TeNENOIOHUX MpenapaTiB 3a OUIBIIICTIO
MOKA3HUKIB 3aJIMIIANIacs HA PIBHI KOHTPOJIIO.

OT1xe, pe3yabTaTy HOCTIKEHb 3aCBIAUMIIN, 1110 PEAKI[is MIKPOKJIOHIB BUHOTPATY
Ha IMK-BMicHI mpemnapatu BU3HAYAETHCS KOMILIEKCOM (aKTOpIiB 1 Mae BUpakKeHI
TEHOTUIIOBI OCOOJMBOCTI. 3arpeil xapakTepu3yBaBCS BHIIOK TMPOoiidepaTUBHOIO
AKTUBHICTIO Ta OUIBII BUPAXKEHOIO MO3UTHUBHOKO PEAKII€l0 JIMCTKOBOrO arapary Ha
HUKY1 KOHIIEHTpallii mpenapatis. Y OpuriHainy CHIbHIIIE MPOSBIUIACS 3ICKHICTD
KUIBKICHUX Ta JIHIMHUX MapamMeTpiB KOPEHEBOi CHUCTEMHU BiJ KOHIIEHTpallii
npenapartiB. COuIbHOIO 1711 000X COPTIB OyJia HETaTUBHA PeaKI(isd Ha/I3eMHO1 YaCTUHU
Ha BHCOKI koHueHTpauii IMK Ta ¢opmyBaHHS OUIBIIOI KIIBKOCTI, ajle KOPOTIIMX
KOPEHIB.

Haii6inpm 36anancoBany Mop(doreHeTHYHy peakiliro 000X COpTiB 3a0e3meuyBana
HIK4Ya KOHIeHTpalis npenapary Rhizopon AA 0,5 % — 0,125 % (6,25 mr/n IMK), sika
3a0e3nevyBana ONTUMaIbHI MOKAa3HUKH Mpostidepaltii, pO3BUTKY HaA3€MHOI YaCTUHU
Ta KopeHeBoi cucremu. JlokanbHe 3actocyBaHHs TrenenoaiOHux IMK-BmicHuX
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npenapariB 3abe3nedyBasio 1HIIMK TUIT MOPGOTEHETUYHOT BIAMOBIAI — 30UTHIICHHS
KUIBKOCTI KOPEHIB 3a BIJIHOCHO HE3HAYHUX 3MIH PO3BUTKY HA/I3€MHOI YaCTUHH.

OTxe, onepkaHi pe3yJbTaTH OOIPYHTOBYIOTh HEOOXITHICTh U (EpEHIIIIOBAaHOTO
no6opy IMK-BMicHuX mpemapartiB, iX KOHIIEHTpaIliii 1 COCOOIB 3aCTOCYBaHHS 3
ypaxyBaHHSM F€HOTHUITY BUHOTPATY.
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The global bridge construction market is undergoing a dynamic transformation
driven by aging infrastructure, climate change, and increasing urbanization. In 2024,
the global bridge construction market was valued at $368.55 billion [1]; in 2025, it was
valued at $724.7 billion [2]; and it is projected to reach $1.0 trillion by 2032 [2].

Building bridges helps improve traffic flow and economic integration.

Demand for new engineering structures in North America is driven by rapid
urbanization, infrastructure expansion, the growth of e-commerce, and, consequently,
increased transportation volumes, and is stimulated by government investment,
whereas in Europe, demand is driven by the expansion of connectivity projects and the
development of transportation systems; The focus is on the repair and modernization
of outdated crossings using EU funds and within the framework of sustainable
development policy [1].

The growth of logistics and freight transportation is creating a demand for strong
and durable bridges; climate change and the high frequency of natural disasters are
increasing the demand for sustainable bridge construction. The issue of bridge
durability has become a critical concern today.

To address these challenges, the civil engineering industry is moving away from
traditional, monolithic reinforced concrete structures in favor of advanced composites,
self-healing systems, and digital life-cycle management of structures.

The purpose of our study is to review, summarize, systematize, and critically
analyze modern material and innovative technologies, and to assess their potential for
use in bridge construction.

Concrete remains the traditional material in the bridge construction market. The
dominance of this material is explained by its versatility, durability, and relative cost-
effectiveness. Its resistance to weathering, corrosion, and fire broadens its application
and makes it suitable for diverse regions, while the availability of raw materials for
concrete bridges ensures the cost efficiency of its use in construction [1]. Owing to its
high compressive strength, reinforced concrete remains the primary structural material
of modern bridge engineering. However, it still has an inherent propensity for cracking
under the influence of tensile stresses and temperature fluctuations. In an aggressive
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bridge environment, the emergence of cracks opens pathways for the ingress of water,
oxygen, and chlorides, which triggers accelerated corrosion of the steel reinforcement.

In order to extend the service life of buildings, more and more countries are
adopting new materials and technologies.

The fastest-growing segment of the bridge construction market is the use of
stainless steel composites, thanks to their high strength and faster installation. The high
tensile strength of steel-composite bridges extends their service life, which is
particularly important for regions prone to natural disasters. In addition, the advantages
of steel composites for bridge construction include advances in corrosion-resistant
coatings, weather-resistant steels, and galvanizing methods [1].

But today, these durable materials are considered ‘“traditional,” while newer,
innovative materials and technologies are expanding existing possibilities. The
chemical and materials industries are rapidly evolving and introducing innovations by
integrating digital and smart features into materials, thereby improving critical
properties such as heat resistance, tensile strength, and corrosion resistance [3].

New materials are stronger and more environmentally friendly, and they do things
that weren't possible before.

Let's examine and compare traditional materials and selected next-generation
technologies (Table 1).

Table 1.
A Comparison of Traditional Materials and Selected Next-Generation
Technologies

Material . . Modern Materials | Key Differences and Engineering
. Traditional materials .
properties and Technologies Advantages
Concrete Standard structural UHPC / UHPFRC | Compressive strength >150 MPa
Formwork concrete (C30/37— | with nanosilica (w/b | vs. 30-50 MPa;
C50/60), wi/c= < 0.25, fibers 1.5— | virtually zero porosity;
0.40-0.50 3.5% by volume) | ductility and strain hardening
instead of brittle fracture.
Reaction to Passive (no repair or | Active SMA alloys | Active crack closure: 84-90%
Scratches autogenous healing (NITiNb) + reduction in crack width;
of microcracks up to | crystalline additives | up to 35% recovery of stiffness;
30-50 um only) (CA) self-stressing capability
(+39% load-bearing capacity).
Severe damage | Manual Injections of | Encapsulation and | Autonomous sealing of defects
Epoxy Resins / PCC bacterial ranging from 100 to 500 um
Mortar biomineralization | without the need for inspection or
(MICP) taking the bridge out of service.
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Continuation of Table 1.

Reinforcement

steel, susceptible to
corrosion

Material Traditional materials | Modern Materials Key Differences and
properties and Technologies Engineering Advantages
Structural Standard carbon Allium rebar (carbon | 3 times higher fatigue and

steel, stainless steel-
clad)

corrosion resistance; a stainless
steel corrosion barrier that
preserves the load-bearing
capacity and manufacturability of
the carbon steel core (lifespan:
100 years).

waterproofing

roofing membranes,
bituminous
membranes made
from crude oil

Chemical Petrochemical Bioplasticizers and | A 45% reduction in the carbon
additives superplasticizers, bio-additives (e.g., | footprint of additives;
high VOC Thermax) an 80% decrease in VOC
emissions. emissions.
Bridge deck Heat-weldable Eco-friendly More than 70% of the raw

membranes (e.g.,
SikaProof Eco-Line)

material base comes from
renewable sources, while
maintaining complete leak-
tightness.

Construction
method

Traditional
formwork and
monolithic in-situ
concrete pouring

3D Printing (Robotic
Extrusion)

Elimination of formwork,
optimization (material placed
where stresses occur), production
of components in a shorter time.

Source of the table: compiled by the author based on analysis [3-14 ]

The following innovative material and structural technologies can be identified in

modern bridge construction:

1. Next-Generation Concretes: UHPC and Nanotechnology. Ultra-high-
performance concrete (UHPC) is a significant innovation in terms of the durability of
engineering structures [4, 5].

1 Mechanical and physical properties: Ultra-high-strength concrete achieves a
compressive strength of over 150 MPa, and thanks to its low water-to-cement ratio
(w/b < 0.25) and optimized density, its porosity and permeability to chloride ions are
negligible [5].

) Dispersed reinforcement (UHPFRC): Adding 1.5-3.5% high-strength steel
fibers prevents brittle failure. These fibers effectively bridge microcracks, which
promotes stress redistribution and achieves the strain-hardening effect. This increases
the element’s ductility and toughness, making it possible to design lighter and thinner
slabs for bridge structures [4, 5].

1 Nanostructural modifications: The use of nanosilica activates pozzolanic
reactions with calcium hydroxide (Ca(OH).), forming a dense C-S-H phase. This
eliminates weak points in the matrix and densifies the interface transition zone (ITZ)
between the cement paste and the aggregate [5].

The integration of carbon nanotubes (CNTSs) differs fundamentally from preceding
methods. The nanotubes function as nano-reinforcement: due to their exceptional
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molecular-level strength, they effectively bridge microdefects within the hardened
cement paste matrix, preventing microcracks from propagating into major destructive
fractures. Furthermore, CNTs exhibit high electrical conductivity. When uniformly
dispersed throughout the concrete, they establish a continuous piezoresistive network
within the structure. As the bridge deforms under traffic loads or experiences internal
stress, the electrical resistance of the concrete shifts accordingly. This provides a
distinct self-sensing capability: the structural bridge concrete itself transforms into an
extensive, highly sensitive sensor capable of instantaneously signaling computerized
systems regarding the onset of critical internal strain long before any cracking becomes
visually detectable [6, 7].

2. Active and passive self-healing systems. The phenomenon of cracking in
concrete under bridge service conditions is widespread; however, advanced materials
science mechanisms enable autonomous mitigation of this phenomenon [4, 5].

Shape memory alloys (SMASs): A novel solution involves the application of pre-
deformed nickel-titanium-niobium (NiTiNb) alloy rods [4, 8, 9]. SMA rebars possess
the unique capability to deform and subsequently recover their initial shape upon
thermal activation. Consequently, thermal activation (via electrical resistance or
induction heating) following crack initiation forces the alloy to revert to its original
geometry. This mechanism generates recovery forces that close the crack lips, reducing
crack width by 90% in fiber-reinforced concrete (FRC) and by 84% in ultra-high-
performance concrete (UHPC), while simultaneously restoring up to 35% of the
original secant stiffness. On the other hand, activating the rods prior to the application
of external loads enables anchorless prestressing, thereby increasing the load-bearing
capacity of UHPC members by up to 39% [4]. A significant technical challenge during
the induction heating of UHPC is the risk of explosive concrete spalling, induced by
the dense matrix microstructure and the inclusion of steel fibers; this hazard can be
effectively mitigated through the addition of low-melting-point polypropylene
microfibers [4].

1 Autogenous self-healing and crystalline admixtures (CA): When moisture
penetrates through cracks in UHPC concrete, the unhydrated cement grains resume the
hydration reaction, while dissolved CO: causes the precipitation of calcium carbonate
(CaCOs) [5]. This process heals cracks up to 100 um wide, and specialized crystalline
admixtures significantly reduce the reaction time [5].

1 Encapsulation and biomineralization (MICP): For defects 100-500 um wide,
autonomous methods are used: polymer or mineral microcapsules, which rupture as the
crack propagates and release repair resins, or bacterial biomineralization (Bacillus
subtilis), in which bacteria synthesize calcium carbonate in the presence of moisture
and urea [5].

Capsule-Based Concrete relies on the fact that the capsule shells added to the
concrete matrix remain intact during concrete mixing but break down under
mechanical stress when a crack forms.

Bio-concrete technology is based on the incorporation of spore-forming bacteria
into the concrete mix along with a nutrient medium, in which they remain dormant.
When a crack measuring 0.3 to 0.8 mm in width occurs in the concrete and allows
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moisture and oxygen to ingress, the bacteria are activated and metabolically decompose
calcium lactate. A byproduct of this chemical reaction is the precipitation of calcium
carbonate (limestone), which physically fills and seals the crack within 2 to 4 weeks.
Bio-concrete is a leading innovation in green construction, as it significantly reduces
chloride permeability in concrete, extends the service life of structures, and minimizes
repair requirements [10].

3. Sustainable chemistry and corrosion control engineering. The requirements of
decarbonization and multi-criteria green building certifications (LEED, BREEAM)
dictate the need to reduce the embodied carbon footprint and phase out petrochemical
feedstocks [1].

(1 Bioplasticizers and environmentally friendly admixtures: Petroleum-based
additives are giving way to formulations based on plant-derived resins and
biodegradable polymers. Through the application of bio-admixtures, the carbon
footprint of construction chemical processes is reduced by nearly 45%, while
environmental agency data indicate that volatile organic compound (VOC) emissions
decrease by 80% [1].

Driven by stringent environmental regulations and the requirements of sustainable
green construction, the field of construction chemicals is undergoing a fundamental
shift: transitioning from conventional petrochemical-based additives toward bio-based
alternatives, including plant resins, enzymes, and biodegradable polymers. Such
bioplasticizers, non-toxic retarders, and bio-based waterproofing agents are currently
being integrated into construction engineering practices [11].

1 Renewable materials in waterproofing: In modern bridge engineering, during
both the construction and rehabilitation of infrastructure facilities, eco-friendly
renewable waterproofing materials—particularly polymer membranes manufactured
with renewable raw materials—are increasingly gaining traction. Such materials are
employed for the waterproofing and protection of concrete bridge structures and bridge
deck slabs, concurrently enhancing their durability and reducing the environmental
impact of construction works [12]. A notable example is the SikaProof Eco-Line
waterproofing membrane series, which incorporates over 70% renewable raw materials
in its composition [13].

[J Clad rebar: Clad rebar represents a promising hybrid reinforcement technology
for bridge structures. In particular, Allium Engineering has developed rebar featuring
a carbon steel core encased in an outer layer of stainless steel, significantly enhancing
its corrosion resistance. The technology is tailored for application in concrete bridge
structures and possesses the potential to extend their service life to 100 years or more.
A critical advantage of this material is its full compatibility with standard rebar
fabrication and installation practices [14].

4. Industrial prefabrication, 3D printing, and digitalization. The automation of
construction processes directly leads to reduced construction schedules and minimizes
traffic disruptions [2].

1 3D printing via Additive Manufacturing: The elimination of formwork enables
topological optimization. Early implementations of pedestrian bridges (notably by the
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consortium of Simpliforge Creations and IIT Hyderabad) demonstrate that robotic
concrete extrusion technologies allow for the fabrication of a superstructure in under
two hours, facilitating immediate on-site assembly [1, 2].

1 Mathematical modeling and digitalization: Advanced analysis and simulation of
load dynamics optimize decision-making and integration with BIM environments
during the early stages of engineering design and training [2].

[1 Life-cycle optimization (LCC/LCA): The application of ultra-high-performance
concrete (UHPC) cementitious composites and self-healing systems reduces total life-
cycle costs (LCC) by 20—-35% over a 50-year perspective. Furthermore, mitigating the
required frequency of maintenance and repair operations decreases the embodied
carbon footprint by 25-35% [5].

The implementation of novel materials and advanced technologies provides
substantial advantages, notably financial cost savings, the extension of structural
service life, and the mitigation of adverse environmental impacts. A comparative

analysis of the benefits associated with selected technologies is presented in Table 2.

Table 2.

Engineering, economic, and environmental benefits of implementing the selected
technologies

Type of ; Traditional Implefmentation Tang(ijble o_perat_ional
Advantage arameter solutions of New and engineering
Technologies benefits
Durability Design Standard: approx. | Allium stainless- | Extension of failure-
and service service life of 50 years clad rebar + free service life to 100
life the structure (frequently concrete UHPC years; 3-fold higher
requiring the first fatigue and corrosion
major resistance of bridge
rehabilitation after deck slabs.
15-20 years)
Load- Member Thick, massive | UHPFRC + active | A 39% increase in load-
bearing load-bearing reinforced prestressing with | bearing capacity
capacity and | capacity and concrete slabs; SMA (NiTiNb) | without the use of
dead load cross-section load-bearing alloys external anchors;
optimization | capacity governed enabling the design of
by self-weight lighter superstructures
(strain-hardening).
[4,5,8, 9]
Life-cycle Total life- High expenditures | Autogenous self- | 20—-35% reduction in
operational cycle on recurring healing UHPC + | life-cycle maintenance
costs (LCC) maintenance structural SMA alloys + costs (LCC);
costs over a assessments, crystalline autonomous crack
50-year crack injection, admixtures (CA) | closure of up to 90%,
service life and concrete with structural stiffness
cover replacement recovery of up to 35%.
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Continuation of Table 2.
. Implementation | Tangible operational
Type of Parameter Tradlt_lonal pof New and genginelfa)ring
Advantage solutions . .
Technologies benefits
Repair Traffic Disruptive, ad hoc | Encapsulation and | Autonomous crack
frequency continuity repairs requiring bacterial healing (100-500 pm)
maintenance | lane restrictions | biomineralization | without human
and routine or complete (MICP) intervention and
repairs bridge closure without traffic
disruption.
Construction | Construction Multi-week Robotic 3D Reduction of
and assembly duration formwork printing (Additive | superstructure
time erection, rebar Manufacturing) | fabrication time to
fixing, and under 2 hours,
concrete curing elimination of
formwork costs, and
immediate on-site
erection.
Environment Carbon Petroleum-based Thermax bio- 25-35% reduction in
al impact footprint and chemical based plasticizers | embodied carbon
chemical dependence, + SikaProof Eco- | footprint; 80% decrease
emissions significant VOC | Line membranes | in VOC emissions; over
emissions 70% bio-
based/renewable
content in
waterproofing.

Source of the table: compiled by the author based on analysis [3-14]

Consequently, the implementation of the aforementioned technologies—spatial
optimization, green chemistry, and the active utilization of materials that extend the
service life of engineering structures through autonomous self-healing—establishes a
comprehensive ecosystem for constructing safe and environmentally friendly
infrastructure. A critical challenge remains the thorough standardization of these
processes and the adaptation of design codes and standards to accommodate the
emerging capabilities of materials engineering.
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It is known that many heterocyclic compounds, even relatively simple ones, are
difficult to obtain, significantly limiting their scope of application. Therefore, the
search for new regioselective heterocyclizations based on readily available reagents is
highly relevant. Various amidoalkylating agents, in particular those obtained
fromSchiff bases according to the general scheme, are among such promising

reagents.

\ R'cocl \
_L=N-R = C-N-COR'
R=Ar,Het 7| |
cl R

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

The use of such amidoalkylating reagents obtained from cage ketones would allow
the preparation of unique spiro derivatives of nitrogen heterocycles. There are no
reports of such syntheses in the literature.

The aim of this study is to attempt to synthesize 1-(Spiro[adamantane-2,1'-
isoindolin]-2'-yl)ethanone (4) starting from adamantan-2-one (1).

General synthesis procedure.

1) Synthesis of the Schiff base. N-((5R,7S)-adamantan-2-ylidene)-1-
phenylmethanamine (2). An equivolic amount of benzylamine was added to a solution
of 0.05 mol of adamantanone (1) in dry toluene, and the mixture was refluxed with a
Dean-Stark trap until the calculated amount of water was released.

2) Synthesis of the amidoalkylating reagent. N-benzyl-N-(2-chloroadamantan-2-
ylacetamide (3). 0.05 mol of acetyl chloride was added to a solution of the resulting
compound (2), and the mixture was left at room temperature for 24 hours.

3) Synthesis of 1-(Spiro[adamantane-2,1'-isoindolin]-2'-yl)ethanone (4). An
equimolar amount of triethylamine was added to a solution of compound (3), and the
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mixture was refluxed for 7 hours. Toluene was removed under vacuum. The residue
was crystallized from ethanol-hexane. Yield 78%. M.p. 243-245 °C.
The synthesis of compound (4) is shown in the scheme:

0 _N-cH; P Cl

RCOCI N
+ H,N-CH,-Ph —>
>:O

(1) (2) 3 R

Et;N

R = CH,

N
R>: ©
(4)

The structure of compound (4) was confirmed based on 1H and 13C NMR, IR and
mass spectra.
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The rapid spread and adoption of artificial intelligence have raised many questions
about the future of software engineering. The ability of large language models (LLMs)
to generate code requires a distinction between automating individual tasks and
replacing the specialist responsible for developing software systems. S. L. France’s
paper examines both the opportunities for enhancing developers’ skills and the risks of
changes in employment; the author emphasises the uncertainty of long-term forecasts
[1].

The main question addressed in this analysis is whether the available evidence
supports the replacement of software engineers with Al or, rather, indicates a
transformation of their professional roles and competencies. The analysis compares
findings, focusing on automation, productivity, human oversight, emerging
professional competencies, and potential employment effects.

The reviewed literature indicates that Al assistants are being used across multiple
activities in the software development lifecycle, including feature implementation,
testing, bug triaging, refactoring, and documentation [1], while broader analyses also
discuss their potential impact on other stages of software development [3]. These
applications suggest that the influence of Al extends beyond code generation to the
broader organisation of development work. However, the availability of Al support at
different stages should not be interpreted as evidence that the entire development
process can operate without human supervision. Evidence of widespread Al-assistant
use among surveyed programmers comes from a survey of 481 programmers, in which
84.2% of participants reported occasionally or regularly using Al assistants.
Implementing new features and writing documentation were the most popular broad
activities for Al assistance. Among individual stages, code generation and code
summarisation were the most widely used. This finding indicates that Al-assisted
development has already become integrated into the workflows of many surveyed
practitioners. However, the study primarily measures patterns of Al adoption and use
rather than the extent to which Al can replace software engineers.

Productivity, particularly through time savings, is a key potential benefit of Al-
assisted development. Results from expert surveys demonstrate that Al can accelerate
well-defined coding tasks and enable developers to devote more time to the project
technical aspects and business logic. However, participants also noted that these

25



COMPUTER SCIENCE
GLOBAL SCIENTIFIC DIALOGUE: CHALLENGES, INNOVATIONS, AND FUTURE
HORIZONS

benefits may be reduced for complex tasks, for which specifying requirements, rules,
and the appropriate technologies may require significant effort [3]. Thus, the value of
Al assistance depends on the task and how it is integrated into the development process.
Therefore, productivity gains should not be measured solely by the speed of code
generation. They should also account for verification, debugging, integration, testing,
rework, and maintenance.

Human oversight remains a key element of Al-assisted software development. The
literature emphasises limitations related to inaccurate results, insufficient
understanding of the project context, interpretability, and integration [2]. Developers
must assess whether the generated solutions meet the requirements and are suitable for
the existing system. This requires a deep technical knowledge base, as well as the
ability to identify errors, test proposed changes and evaluate the consequences for
architecture and security [3]. Thus, the use of artificial intelligence creates not only
opportunities for automation but also additional evaluation requirements. Al-assisted
development may therefore shift a substantial part of developers’ work from code
production towards code evaluation, integration, and validation. The time saved
through automated code generation may be partly offset by the need to verify
correctness, security, maintainability, compatibility, and compliance with project
requirements. Consequently, Al does not simply eliminate development work; in some
cases, it redistributes work from production to supervision and validation.

The findings of the reviewed studies suggest a redistribution of tasks between
software developers and Al systems. The concept of an Al-augmented software
engineer can be used to describe this emerging role: a professional who combines
programming expertise with the ability to formulate problems, direct Al tools, critically
assess their outputs, and integrate Al-generated solutions. This interpretation does not
imply that traditional technical skills become unnecessary. Instead, such knowledge
provides the foundation for evaluating generated code and making informed decisions.

Recent qualitative evidence also points to potential risks of over-reliance on
GenAl, skill degradation, and reduced developer-to-developer interaction [2]. These
findings suggest that effective Al-assisted development requires not only new technical
competencies but also the preservation of independent problem-solving and
collaborative skills.

To summarise, the reviewed literature identifies several common themes
concerning the evolving roles and skill requirements of software engineers. The studies
describe opportunities to automate individual tasks and improve productivity, but they
do not provide sufficient evidence that software engineers can be completely replaced.
Technical expertise, analytical thinking, independent problem-solving, and critical
evaluation of Al-generated solutions remain important. At the same time, the available
evidence does not permit reliable conclusions about the long-term effects of Al on
software-engineering employment, although changes in task composition, skill
requirements, and experience may reshape professional roles.
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Abstract

Continuous monitoring of roads, intersections, bridges and associated geodetic
networks requires artificial intelligence models to operate under changing latency,
memory and energy constraints. This paper proposes a conceptual resource-aware
architecture in which sensing, edge preprocessing, adaptive routing, specialized
analytical models and a safety gate form one monitoring pipeline. A TriRoute-inspired
controller jointly selects attention resolution, expert participation and cache precision
according to the operational state. The architecture connects real-time traffic control,
geodetic quality assessment, probabilistic seismic diagnosis and graph-based bridge
monitoring while keeping language-model services outside the safety-critical control
loop. The proposed evaluation protocol combines task accuracy with latency, memory,
energy, calibration and false-alarm indicators. The architecture is intended as a
framework for subsequent implementation and experimental validation in transport
infrastructure monitoring.

Keywords: Edge artificial intelligence, adaptive routing, transport infrastructure,
structural health monitoring, resource allocation, cybersecurity.

Introduction

Transport infrastructure monitoring is increasingly based on heterogeneous data
streams: thermal and video observations at intersections, positional and angular
measurements in geodetic networks, acceleration and strain signals from structures,
weather records and inspection reports. The analytical workload is therefore neither
constant nor homogeneous. Normal operation may require inexpensive local screening,
whereas an accident, earthquake or rapid displacement requires low-latency processing
with greater model capacity. Running every model at maximum precision is costly and
can overload an edge device or communication channel; fixed resource allocation, on
the other hand, may delay the analysis of a critical event.

The central research question is how to allocate computation and memory
dynamically without separating infrastructure tasks into isolated systems. TriRoute
demonstrates a unified learned controller for three coupled decisions in a transformer:
attention mode, expert selection and KV-cache bit width [1]. Its key conceptual
contribution is that these decisions should be optimized jointly under a resource budget.
This principle is transferable to monitoring architecture design, although its
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effectiveness for infrastructure data must be verified experimentally rather than
assumed from language-model results.

The application context is supported by several recent domain-specific studies.
Thermal sensing combined with reinforcement learning has been used for adaptive
traffic signal optimization [3]. Neural-network modeling and adaptive estimation have
been applied to the accuracy of underground control surveying networks [4].
Probabilistic deep learning has been proposed for real-time seismic damage assessment
of reinforced-concrete structures [5], while a spatio-temporal graph attention network
has been developed for damage localization in prestressed-concrete bridges under
operational and seismic loads [6]. Together, these studies show that a shared platform
must support control, regression, uncertainty estimation and graph-based inference
rather than a single universal prediction task.

Main Text

1. Proposed resource aware architecture

The proposed architecture consists of five layers (Fig. 1). The sensing layer
acquires time-stamped observations and attaches data-quality metadata. The
preprocessing layer performs synchronization, normalization, missing-value checks
and lightweight event detection close to the data source. The resource controller then
evaluates the current state and assigns a processing policy. Specialized experts perform
traffic, geodetic and structural analyses. Finally, a safety gate checks confidence,
consistency and operational constraints before information reaches an operator or an
automated subsystem.

Threat detection, access control, audit and uncertainty monitoring

X . . Specialized experts
Sensors and Edge TriRoute-inspired Safety gate and
field devices preprocessing resource controller Traffic control decision support
Geodetic quality
Damage assessment

Figure 1. Conceptual resource-aware monitoring architecture

Let x: denote the current sensor features, q: the data-quality indicators, bt the
available compute and memory budget, and r: the operational risk level. The controller
produces a policy pit that determines which expert modules are activated, which
temporal or spatial attention range is used and which numerical precision is assigned
to retained state. A suitable training objective is

J=E [Ltask+7»cc(TEt)‘i‘}»MM(ﬂZt)'i‘}LDD (Tft)] +As Lsafety
where Liusk IS the task loss; C, M and D represent computation, memory and
decision delay; Lsarety penalizes unsafe routing or overconfident output; and the lambda
coefficients specify operational priorities. Unlike independent optimization of each
resource axis, joint routing can account for coupling: a rare, high-risk pattern may
simultaneously require broader attention, a specialist expert and higher-precision state.
This is the main architectural lesson adopted from TriRoute [1].

29



COMPUTER SCIENCE
GLOBAL SCIENTIFIC DIALOGUE: CHALLENGES, INNOVATIONS, AND FUTURE
HORIZONS

2.0perational scenarios and safety controls

During routine operation, the controller may use local attention, compressed state
and inexpensive screening experts. Congestion detected from thermal sensors can
activate the traffic-control expert and increase the temporal context needed by the
reinforcement-learning policy [3]. Deteriorating measurement geometry or an
abnormal residual pattern can trigger the geodetic quality expert, which estimates
positional uncertainty and requests additional observations when tolerances are
approached [4]. A seismic trigger should receive the highest priority: probabilistic
damage assessment [5] and spatio-temporal graph analysis of a bridge [6] can then
operate with an expanded context and higher numerical precision (table 1).

Table 1.
Resource routing policies and safety actions for different infrastructure monitoring
states
Operating . . : :
state Routing policy Primary expert Safety action
Local attention; low- Screening and Log results and
Normal . . . .
precision state forecasting monitor drift
Congestion SIS (B EelE Traffic control [3] Chize oL Ll
context and conflicts

Request verification
or measurements

Sensor Redundant features;

degradation selective experts Geodetic quality [4]

Seismic Full context; high- Human confirmation
- Damage models [5, 6] : :
event priority compute and inspection

An LLM may summarize alarms, retrieve maintenance instructions or support
natural-language queries, but it must not directly modify signal plans or safety
thresholds. Multi-stage prompt inference attacks can combine apparently benign
interactions to extract confidential contextual information [2]. Accordingly, the
language interface should be separated from the control plane, operate with least-
privilege access and use prompt sanitization, anomaly detection, output filtering and
immutable audit logs. High-consequence commands require deterministic validation
and human authorization. These controls connect resource efficiency with trustworthy
deployment: saving computation is useful only when routing decisions cannot be
manipulated to suppress critical analysis.

3. Evaluation framework

Experimental validation should compare the proposed joint controller with three
baselines: fixed full-capacity inference, fixed lightweight inference and independent
routing of attention, experts and state precision. Evaluation must use synchronized

30



COMPUTER SCIENCE
GLOBAL SCIENTIFIC DIALOGUE: CHALLENGES, INNOVATIONS, AND FUTURE
HORIZONS

scenarios representing routine traffic, congestion, sensor dropout, progressive
deformation and seismic excitation. Task metrics should include prediction error,
detection sensitivity, false-alarm rate and localization accuracy. System metrics should
include end-to-end latency, peak memory, energy per decision and communication
volume. For probabilistic outputs, calibration error and the coverage of prediction
intervals are necessary because a confident but incorrect assessment is more dangerous
than a clearly uncertain one.

The main hypothesis is not that one architecture will maximize every metric.
Rather, joint routing should produce a better accuracy-resource trade-off while
preserving predefined safety constraints. Ablation tests should remove each routing
axis in turn, and stress tests should examine missing sensors, distribution shift,
adversarial prompts and abrupt changes in available bandwidth. A deployment can be
considered acceptable only when high-risk events reliably override economy-oriented
routing and when every automated recommendation remains traceable to input data,
model version and active policy.

4. Implementation pathway and limitations

A practical prototype can be introduced incrementally. The first stage should
integrate time synchronization, data-quality flags and a common event schema without
changing existing domain models. The second stage should wrap the traffic, geodetic
and structural models as independently testable experts. The controller can initially use
deterministic rules derived from risk classes and device budgets; learned routing should
be introduced only after sufficient operational traces are available. This sequence
allows the full-capacity processing path to remain a fallback while routing policies are
trained and audited. Model updates, routing thresholds and calibration parameters
should be versioned together because an apparently minor change in one component
may alter the resource-accuracy balance of the entire pipeline.

Several limitations must be addressed in subsequent research. TriRoute was
formulated for decoder-only language models [1], so its routing variables cannot be
transferred unchanged to thermal images, geodetic tables or graph signals. Each expert
also produces a different type of confidence estimate, which complicates a common
safety threshold. Finally, communication failures may correlate with the very events
that require additional computation, such as earthquakes or severe weather.
Experimental work should therefore separate the value of joint routing from the value
of individual domain models, test calibrated uncertainty across tasks and include an
offline-safe mode that retains essential monitoring when cloud services are
unavailable.

Conclusions

A resource-efficient monitoring platform can be organized around a unified
controller that coordinates model capacity, expert activation and retained-state
precision. TriRoute provides the central computational principle for this design [1],
while studies of LLM security [2], adaptive traffic control [3], neural-network geodetic
assessment [4], probabilistic seismic diagnosis [5] and graph-based bridge monitoring
[6] define the required functional and safety capabilities. The resulting architecture is
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a research framework rather than a completed deployment [7, 8]. Its next stage should
be an edge prototype evaluated on synchronized transport and structural data under
explicit latency, memory, uncertainty and safety constraints.
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1. Introduction

Artificial intelligence and quantitative image analysis are now applied across a
wide range of biomedical tasks: from assessing color lookup tables for perfusion map
visualization [1], to Al-assisted live-cell imaging for 3D bioprinting optimization [2],
to generating perfusion maps from dynamic susceptibility contrast MRI data with
recurrent neural networks [3]. A particularly important clinical application is skin
cancer detection from dermatoscopic images, where early and accurate diagnosis is
associated with better treatment outcomes [4]. Over the last decade, convolutional
neural networks (CNNSs) have reached dermatologist-level performance on skin lesion
image classification [5], which has motivated the rapid growth of computer-aided
diagnosis (CAD) systems for skin lesions. However, the diagnostic accuracy of such
deep learning models is highly dependent on the size, diversity, and class balance of
the training data. This dependence is not specific to dermatology: Al-assisted image
analysis in other biomedical domains likewise requires extensive training data and
careful tuning to generalize across imaging setups [2]. The public benchmark datasets
commonly used in this field, above all the ISIC (International Skin Imaging
Collaboration) archive and its widely used HAM10000 subset, are strongly imbalanced
across diagnostic categories: malignant classes such as melanoma are represented far
less frequently than benign lesions such as melanocytic nevi. This imbalance biases
classifiers towards the majority class and reduces sensitivity to the cases where a
correct diagnosis matters most.

Data augmentation is therefore considered one of the key techniques for improving
the quality and reliability of automated skin cancer classification without the need to
collect additional clinical images, which is often expensive, time-consuming, and
constrained by patient privacy regulations. The aim of this paper is to review and
compare the main groups of data augmentation techniques that are currently used for
dermatoscopic image analysis, covering geometric and color-space transformations,
mixing-based and policy-search methods, and generative synthesis.

2. Benchmark Datasets and the Imbalance Problem

Most published research on skin cancer classification relies on a small number of
publicly available dermatoscopic image collections, and the majority of them are now
consolidated within a single resource. The ISIC archive, maintained by the
International Skin Imaging Collaboration, aggregates a large and continuously growing
pool of dermatoscopic images and supplies the training and test sets for the annual I1SIC
classification challenges. HAM10000, the collection most frequently cited as a
standalone benchmark, is itself part of this archive: it was released as the training set
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of the ISIC 2018 challenge [6] and contains slightly over ten thousand images
distributed across seven diagnostic categories, with benign melanocytic nevi
accounting for roughly two-thirds of all images, melanoma for roughly one image in
ten (about 1,100 images), and rare classes such as dermatofibroma for little more than
a hundred images each. The same skew towards benign lesions persists across most of
the yearly challenge releases, so the imbalance is a property of the field's data as a
whole rather than of any one dataset. Because deep learning classifiers tend to optimize
for overall accuracy, this class skew causes models trained without any
countermeasures to achieve seemingly high accuracy while systematically under-
detecting the malignant cases that matter most clinically; this is precisely the gap that
the augmentation strategies discussed below are designed to close.

3. Traditional Augmentation Methods

The simplest and most widely used augmentation techniques are based on
geometric and color-space transformations applied directly to the original images.
Geometric transformations include rotation, horizontal and vertical flipping, scaling,
random cropping, and translation. Most of them preserve the clinically relevant
morphological features of the lesion, such as its border irregularity and shape. Color-
based transformations include the random adjustment of brightness, contrast, saturation,
and hue, as well as the injection of Gaussian or salt-and-pepper noise, which helps the
model become robust to variability in dermatoscopic image acquisition conditions,
such as different cameras and lighting; such jitter does not, however, compensate for
the under-representation of darker skin tones in the training data itself. At the same
time, color mapping is not neutral with respect to image content: by analogy with
perfusion-map visualization, a comparison of ten commonly used color lookup tables
for perfusion maps showed that the choice of color scheme strongly affects how well
intensity differences and structural integrity are preserved [1], so color transformations
must be applied with care in order not to distort clinically relevant lesion features. A
related preprocessing step frequently combined with augmentation is hair removal (for
example, the DullRazor algorithm [7]) and denoising, since body hair and imaging
artifacts often occlude the lesion area and can otherwise mislead the classifier.

The main advantage of traditional augmentation methods is their simplicity of
implementation and very low computational cost, since they require no additional
model training. However, these methods usually only reshuffle the existing
information already present in the dataset; they are therefore largely ineffective at
resolving severe class imbalance between benign and malignant lesion categories.

4. Mixing-Based and Policy-Search Methods

Beyond purely geometric transformations, several combined augmentation
strategies have gained popularity in recent years. Mixup [8] creates new training
samples by linearly interpolating pairs of images and their corresponding labels, while
CutMix [9], which follows the same line of work as Cutout [10], replaces a rectangular
region of one image with a patch taken from another image, mixing the labels
proportionally to the area of the patch; both techniques are reported to improve
generalization and calibration on general image classification benchmarks. Policy-
search methods select and combine elementary augmentation operations (rotation,
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color jitter, shearing, and so on) automatically rather than through manually tuned
hyperparameters. AutoAugment [11] searches for a policy on the target dataset, which
Is computationally demanding, whereas RandAugment [12] dispenses with the
separate search phase and leaves only two hyperparameters, which is particularly
convenient when adapting a pipeline to a new dermatoscopic dataset.

5. Augmentation Based on Generative Models

To address the class imbalance problem more directly, an increasing number of
studies employ generative adversarial networks (GANSs) for synthetic image generation
[13], [14]. A GAN consists of a generator network, which learns to produce new,
realistic-looking lesion images, and a discriminator network, which learns to
distinguish synthetic images from real ones; through adversarial training, the generator
gradually learns the underlying data distribution of the training set. Deep convolutional
GANs (DCGANSs) [15] are commonly used as a baseline architecture for lesion image
synthesis, while conditional GANs (cGANSs) [13] allow the generation of images
belonging to a specified diagnostic class, which is particularly useful for oversampling
minority classes such as melanoma. More advanced architectures, such as StyleGAN-
based models (including ACStyleGAN [16], adapted specifically for skin lesion
generation), can be used to produce higher-resolution, more realistic dermatoscopic
images with finer texture detail.

Specialized variants such as MFC-GAN (multiple fake class GAN) [17] have been
proposed for class-imbalanced datasets in general, generating additional synthetic
classes to better separate minority categories during training; although the method was
not developed for dermatology, its rationale transfers directly to imbalanced lesion
datasets. The quality of GAN-generated images is typically evaluated using
distribution-level metrics such as the Fréchet Inception Distance (FID) and the Kernel
Inception Distance (KID), together with precision and recall and expert dermatologist
assessment [18], in addition to the downstream classification performance achieved
once synthetic images are mixed with real ones. In other medical image generation
tasks, such as perfusion map generation, image quality is likewise assessed with full-
reference measures including SSIM and the peak signal-to-noise ratio (PSNR) [1], [3].
Individual studies report that adding GAN-generated samples to the training set
improves overall classification performance compared with training on the original
imbalanced dataset alone [13], [14].

6. Comparative Analysis

The reviewed methods differ substantially in implementation complexity,
computational cost, and their ability to address class imbalance. Table 1 summarizes
the principle, advantages, and limitations of the main groups of augmentation
techniques discussed above.
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Table 1.
Comparison of the main groups of data augmentation methods

Method Principle Advantages Limitations
Geometric Rotation, flipping, Simple, fast, no Generally do not
transforms scaling, cropping, extra training provide new

translation required information
Color-space Brightness, contrast, | Improves robustness | Limited diversity
transforms saturation and hue to acquisition gain for minority

jitter, noise injection | conditions classes
Mixing-based | Mixup, CutMix Improves May distort
methods combine pairs of generalization at clinically relevant

Images and labels low computational lesion boundaries

cost

Policy-search | AutoAugment, Automates the AutoAugment’s
methods RandAugment select | choice of policy search is

augmentation augmentation costly;

policies parameters RandAugment

automatically avoids it
GAN-based DCGAN, cGAN, Targets class High computational
synthesis StyleGAN generate | imbalance, increases | cost, risk of image

new lesion images | diversity artifacts

Traditional geometric and color-based transformations remain a staple of the data
preprocessing pipeline due to their simplicity and negligible computational overhead,
but they are rarely sufficient on their own to compensate for severe class imbalance.
Generative approaches, and GAN-based synthesis in particular, offer the most direct
way to enrich minority classes with new, diverse examples, and several studies report
measurable improvements in overall accuracy and F-score after adding GAN-
generated samples to training [13], [14]. However, these gains come at the cost of
substantially higher computational requirements and the need for careful quality
control, since unrealistic or clinically implausible synthetic images can introduce noise
into the training process rather than useful diversity. Mixing-based and policy-search
methods occupy an intermediate position: they are computationally cheaper than
training a full generative model while still providing a meaningful improvement in
generalization compared with purely geometric augmentation alone.

7. Evaluation Practice

A methodological point that emerges from the reviewed literature is that
augmentation techniques should not be evaluated by classification accuracy alone,
since accuracy can remain misleadingly high on imbalanced dermatoscopic datasets
even when malignant cases are frequently missed. Sensitivity for the malignant class,
the F1-score, and the area under the ROC curve are therefore more informative metrics,
and are reported by several of the studies discussed above, alongside image-quality
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metrics such as FID and KID for the generative approaches [18]. Consistent use of such
metrics, together with held-out clinical validation where possible, is necessary to
ensure that reported improvements reflect genuine diagnostic value rather than an
artifact of the evaluation protocol. Equally important is the design of the data split itself:
in a recent study of recurrent-network-based perfusion map generation, samples were
divided between training and test sets at the patient level specifically to prevent
information leakage [3]; by analogy, the same principle applies to dermatoscopic
datasets, where augmented copies of an image, or several images of one patient, must
not end up on both sides of the split.

Conclusion

Data augmentation remains one of the most practical and effective tools for
improving automated skin cancer classification under conditions of limited and
imbalanced dermatoscopic data. Basic geometric and color-space transformations
should continue to be applied as a routine default in the preprocessing pipeline, whereas
generative, GAN-based augmentation should be regarded as a targeted, complementary
tool specifically aimed at reducing class imbalance for rare and clinically critical
categories such as melanoma. Mixing-based techniques and automated policy-search
methods appear to occupy an intermediate position between the two, although the
evidence reviewed here is limited. A promising direction for further research is the
development of hybrid augmentation pipelines that adaptively combine traditional
transformations, generative synthesis, and automatically searched augmentation
policies depending on the diagnostic class and the amount of available data, together
with more rigorous, clinically grounded evaluation of the realism of synthetic
dermatoscopic images.
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MPOCKT METOJIOJIOT'Ti TA IPOTPAMU
EKCOEPUMEHTAJILHUX TOCJLKEHD IS
BAJIIALIT TIBPUAHOT MOJEJII PARETO-NASH-MPC
Y MYJIbTUATEHTHUX CUCTEMAX PO3YMHOI'O
BYJIUHKY

Kpecr'sninos 1. O.,

acmipaHT Kaeapu KOMIT FOTEPHUX HAYK

Jlep>xaBHUM yHIBEpCUTET 1H(HOPMALIMHO-KOMYHIKAI[IMHUX TEXHOJOTIH,
03110 Kuis, Ykpaina

Kartkos 1O. 1.,

J.T.H., IOIIEHT, podecop Kadeapu KOMIT FOTEPHUX HAYK
Cexkii — (25) Komm’roTepHi HayKu
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AKTyaabHicTh  mpobuaemu. Po3poOneHHs  iHPOpMaIlifHUX  TEXHOJOTIN
IHTENEKTYaJIbHOTO YMPABIIHHA CHUCTEMaMH «PO3YMHOTO OYAMHKY» 3yMOBIIIOE
HEOOXIJTHICTh OJTHOYACHOTO BPAaXyBaHHs CYNEPEWIMBUX KPUTEPIiB (yHKIIOHYBAaHHS,
30KpeMa eHeproeeKTUBHOCTI, TeMIIepaTypHOro KOM(MOPTY, HAAIMHOCTI Ta OE3MeKH.
Oco06MBOT CKIQIHOCTI 115 33/1a4a Ha0yBa€e B yMOBaX MYyJIbTHAr€HTHOIT B3aEMO/Iii, KOJIN
ABTOHOMHI areHTH MaloTh BJIACHI 1)1, OOMEXEHHs Ta CTpaTerii ynpaBJiHHS, a IXHS
CHibHA MISUTBHICTH BiAOYBA€ThCSA T BIUIMBOM CTOXAaCTHYHUX 30ypeHb 1
HEBU3HAYEHOCT1 30BHINIHBOTO CEPEI0BUIIIA.

[lepcieKTUBHUM TMiIXOJOM JO PO3B’S3aHHS 3a3HAYEHOI 3ajjadyi € MOE€JIHAHHS
METOiB OaraTokpuTepianbHOi omTuMizaiii 3a Ilapero, Teopii irop i3 mourykom
piBHoBaru Hema ta nporunosyrwodoro ynpasiinas MPC (Model Predictive Control).
['opunna moaens Pareto—Nash—MPC moTeHIiHHO Jae 3MOTy y3ro/KYBaTH JOKaIbHI
L1711 aBBTOHOMHUX areHTiB 13 MI00AIbHUMH KPUTEPIAMU (PYHKI[IOHYBAaHHS CUCTEMH Ta
3M1MCHIOBAaTH aJanTUBHE MPOTHO3HE YIPABIIHHA B YMOBaX HEBU3HAYEHOCTI.
Boanouac mnpakthuyHa e(EeKTHUBHICTb TaKOTO MO€AHAHHS NOTPeOye KOMILIEKCHOT
EKCIIEPUMEHTAIILHOI TEpPeBIpKH 32 pI3HUX pEeXKUMIB (DYHKI[IOHYBaHHS, pIBHIB
CTOXaCTUYHHX 30ypeHb, MEpPEKEBUX 3aTPUMOK Ta OOMEXEeHb OOUYMCITIOBAIBHHUX
pecypciB.

OTxe, aKTyaJbHUM HayKOBO-NPAKTMUYHHUM 3aBIaHHSM € pO3pOOJeHHs Ta
OOTpyHTYBaHHSI MpOTrpaMH EKCIIEPUMEHTAIbHUX JOCIIKEHb, fAKa 3a0e3neuye
KOMILJICKCHY Basifamito riopuanoi wmopeni Pareto—Nash—MPC 3a  kputepismu
eHeproeeKTUBHOCTI, KOMGOPTY, pPOOACTHOCTI, 301KHOCTI Ta OOYMCIIOBAIBLHOL
e(EeKTUBHOCTI, @ TaKOX IMEpPEeBIPKY MOKIMBOCTI ii peanizauii Ha nepudepiiHux
00UYHCITIOBATILHUX MPUCTPOSIX.

Mema o0ocniosycennsn. OOIPYHTYBAaHHS TMPOEKTY KOMIUIEKCY YHCEJIbHHX,
CUMYJISAIIAHUX Ta HAaTypHUX EKCIIEPUMEHTIB 1 MaTeMaTHYHOTO (GopMali3My ixHIX
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BXIIHMX Ta BHUXIHUX TapaMeTpiB I KOMIUICKCHOI Bauijmamii epeKTHBHOCTI,
poOacTHOCTI,  CTIMKOCTI Ta  MPAKTUYHOI  pPeasli30BaHOCTI  3ampONOHOBAHOT
1H(OpMaIlIfHOT TEXHOJOTIi 1HTENEKTYaJIbHOTO YIPaBIIHHS HAa OCHOBI TiOpUIHOI
moem Pareto—Nash—MPC.

006°ckm 00Ci0IHCeHHA. [Tpormecu THTEJIEKTYaTbHOTO yIpaBJIiHHS
MYJIbTHAT CHTHUMH cHUCTEMaMU «PO3YMHOTO Oy IMHKY» B yMOBax
OaraToKpHuTepiaIbHOCTI, CTOXACTUYHO1 HEBU3HAYEHOCTI Ta 00OMEXKEHUX

0OUYHCITIOBATLHUX PECYPCIB.

Ilpeomem oOocnioxncennsn. IlependaduyBaHi MeTOonM, MaTeMaTHU4HI MOJENI,
QITOPUTMU Ta EKCIEPUMEHTAIbHI MPOLEAypH OaraToKpUTepiaibHOI ONTHMI3aIlii,
IrpOBOi KOOpIWHAIlT Ta MPOTHO3YIOYOTO YIPABIIHHSA B MYJIbTHAICHTHHX CHUCTEMaXx
«pO3yMHOTO OyJHMHKY» Ha OCHOBI TiOpuaHOi moneni Pareto—Nash—MPC, a takox
KpUTepii Ta METPUKH OIIHIOBaHHA 1i e()EeKTUBHOCTI, poOacTHOCTI, 30DKHOCTI I
00UYHCITIOBATIBHOI TPOAYKTUBHOCTI.

Haykoea npoonema. HaykoBa rnnpo6iema rnojsrae y HeoOX1JHOCTI po3poOIeHHs Ta
CKCIIEPUMEHTAIIBHOTO OOTPYHTYBAHHS MPOEKTY METOJI0JIOTIi KOMIUICKCHOT Bajigarlii
riopuaHoi moneni Pareto—Nash—-MPC  mis MyJabTHAreHTHOTO 1HTEIEKTYaJIBHOTO
YIPaBIIHHS CUCTEMOIO «PO3YMHOI0 OYIHMHKY», sika 3a0e3nedyBajia 0 y3roKeHHs
CyHepeuMBUX IIJIel aBTOHOMHHMX areHTiB, CTIMKICTh /10 CTOXaCTHYHHUX 30ypeHb 1
MEpEKEeBUX OOMEXEeHb, 301KHICTh O Y3TOJDKEHUX ITPOBUX pIllleHb Ta MPUUHATHY
O0OUYHCITIOBATIbHY CKJIIAHICTh Y PEXKUMI PEATbHOTO Yacy.

AHaJi3 OCTaHHIX JocCaifKeHb. Po3rnan mnporpam  eKCHEpUMEHTATbHHUX
JTOCTIDKCHh Y MYJBTHAr€HTHUX CHCTEMaX PO3YMHOTO OYJMHKY BUKOHYBAaBCS Y
Oarathox mpansgx. B mocmimkeHHi [1] po3risHyTO BHIIPOOYBaHHIO pPOOACTHOCTI
ITPOBUX aITOPUTMIB IITyKaHHS piBHOBaru Hermra B yMoBax HeHalIHHUX KaHATIB 3B'SI3KYy
Ta MEpPEeXKEBUX 3aTpUMOK. ABTOpu 3actocyBaiu MPC pans oImiHkd 301KHOCTI
AITOPUTMY KOOpJMHAINI TpW BTparax makeTiB naHux). PoGorta [2] BucBITIIOE
EKCIIEPUMEHTAIbHY BaJiAAIll0 CyMICHOCTI PEKyPCUBHUX HEUPOMEPEXK 13 KOHTYpOM
MPC nns craGuTbHOTO KOHTPOJIIO TapaMmeTpiB KiiMaTy Ta €HEProCHOKHBaHHS Y
KUTIOBUX TpuMimeHHsX. Jocmimkennas [3] po3risigae yucenbHe MOJCIIOBAHHS Ta
no6ynoBy [lapero-bpoHTy 171 BUOOPY ONTUMAIBHUX PIIIEHb Y CHCTEMaX 3 KUIbKOMa
CYNepEeWINBUMH IUISIMH 32 JIOTIOMOTOI0 aITOPUTMIB MAallMHHOTO HaBuaHHs Ta MPC.
HayxoBa niparis [4] npucBsiueHa cuMyIsIiiiHOMY Ta OEHYMapKiHTOBOMY OIIIHFOBAHHIO
riOpuIHUX CXEM KepyBaHHS CUCTEMaMH OTaJCHHS, BEHTHIISIIT Ta KOHIUIIOHYBaHHS
s niaBuineHHs edextuBHocTi Demand Response. ¥V npani [5] mogano pesyibratu
BUNPOOYBAHHS NIELIEHTPAII30BaHUX MYJIbTHAreHTHUX ekocucteM Smart Home nans
B3a€MOY3TO/I)KEHHSI KpUTEPIiB eHeproepeKTUBHOCTI, KOM(OpPTy Ta O€3MeKH.

llpocanuna nonepeomnix Oocnioxcenv. B i1CHyHOUMX Mpalsx BHUCBITICHO JIUIIE
OKpeMi aclieKTH KepyBaHHs Ta TpupiBHeBa mporpama (In-Silico, Stress-Testing, HIL)
it Bamiganii riopuanoi moneni Pareto—Nash-MPC 3a cykynHicTIO METpUYHHUX
kputepiiB Ha Edge-npucrposx.

Buxiaa oCHOBHOr0 martepianay

JIiss  CTBOpPEHHST TPOEKTY METOJMOJIOTII Ta MPOTPaMU  EKCIEPUMEHTATbHUX
JOCTIDKCHh BHUCYBAEThCS HACTYMHA TirmoTe3a. [limore3a eKCIEPUMEHTAIBHHUX
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JOCIIIJDKCHD TIOJISITa€ B MPHUIYIICHHI, 1[0 3aCTOCyBaHHS TiOpuaHOi Mojaem Pareto—
Nash—-MPC 3a0e3meuye CTaTUCTHYHO Ta IPAKTAYHO 3HAYYIIE IIiABUIICHHS
30aJ1aHCOBAHOCT1 XapaKTepUCTUK YMPABIIHHS MOPIBHSAHO 3 0a3oBUMH MeTojamu PD,
nerepminoBanuM MPC Ta Q-learning 3a yMOB 6araTokpuTepiabHOCTI, CTOXaCTUYHHUX
30ypeHb, KOMyHIKaI[IHHUX 3aTPUMOK, BTPAT ITAKETIB Ta OOMEKEHNUX 0OYHCITIOBATHBHUX
pecypciB. Ilependavaernes, 1o inTerpaiis Pareto-onrtumizaiii, Nash-koopaunariii ta
MPC 3abe3neuuTb OUIBII NPUUHATHUN KOMIIPOMIC MIK €Heproe(eKTUBHICTIO,
TEII0OBUM KOM(OPTOM, TOTPUMAHHIM 00OMEXEeHb, POOACTHICTIO Ta 0OUHUCITIOBATLHOIO
edexkTuBHicTIO. [Ipyn oMy mepeBara Mojelli BU3HAYATUMEThCS HE MOKPAIICHHSIM
KOKHOTO TIOKa3HHUKAa OKpPEMO, a JOCSITHEHHSM Kpamoro OaraToKpUTEpiaibHOTO
KOMIIPOMICY 3a YMOBHU BHUKOHAaHHSI 3aJaHUX OOMEXeHb KOMQopTy, Oe3meku Ta
JOoMyCcTUMOTO0 Yacy obuucieHHs. [lepeBipky rimore3u nepeadadaeTrhbes 3A1MCHUTA HA
tphox piBHAX: In-Silico benchmarking, Robustness/Stress Tests ta HIL/mHarypuwmii
exciepuMeHT Ha Edge-tipuctposx y cepenoBuini MQTT/Home Assistant.

1. MaremaTnunuii dopmaiizm riopuanoi mMoxeni Ta il BXiIHHUX/BHXiTHHX
METPHK:

1.1. Mamemamuuna ¢opmanizauin 2iopuonoi moodeni (piBHAHHS JTHUHAMIKH,
noTeHmianbHa GyHkiis, MPC-3anaua, nomituku (Xt 6)).

OyHKITIOHYBaHHS ~ €KOCHUCTEMH  «PO3YMHOTO OyIMHKY»  OHHUCYETHCS
MaTeMaTUYHUM OIEPATOPOM CTOXACTUYHOI NMHAMIKHU f{*), IKUIl BU3HAYAE €BOJIIOIIIO
reTeporeHHoro BekTopa crtaHy OyauHKy X(f) € Xoon Wi di€F0 CYKYITHOTO

MyJIbTHAreHTHOTO BekTopa kepyBaHHs Ui(t) € Wi ta BunagkoBux 30ypens &)~ P (¢).
Xt+)=fX®,U®).c1),  U® = @), ..., un@®)" € W=Wix---x Wn (1)

e ui(t) € Wi — kepyBaHHS 1-20 aBTOHOMHOTO areHTa 3 HOro JOIYCTHMOI

MHOKXUHU WI.
OriHka sKocTi poOOTH I-20 areHTa Ha rOPU30HTI MPOrHO3yBaHHS H peanizyerbes
HUIIXOM MiHIMI3aliil IHAUBIyabHOI (yHKIIT BapTOCTI Ji:

Ji = E¢o.my~P) [Z:I:_Ol Y'wr(OL; (Xt + k), U(t + k))] (2)

ne: Ji - CyKyIlHI O4iKyBaHi BUTPATH IS I1-20 areHTY 3a yBECh YaCOBHUIl TOPU3OHT;
Egc0,6)~p() - MareMaTH4He CIO/IBAHHS 3a 33/laHUM PO3IOALIOM TPAEKTOPI 30ypeHb
&(t: H — 1); po3nofin i criocib reHepyBaHHs CIIEHAPIiiB MArOTh OyTH HaBEEHI SBHO3a
BCiMa MOXKIIMBHMH TpaekTopismu Bumagkosoro mpouecy §(0: H) = (§(0), ...§(H)),
SIK1 pO3MO/iIEH] BIMOBIAHO 0 WMOBipHicHOTO 3akoHy P(-); H — wyacoBwuii ropu3oHT
ianyBaHHs (TpuBaiicte mporecy); ¥y € [0,1] - koedimieHT TUCKOHTYBaHHS;
Li(X(t),U(t)) — omnokxpokoBa ¢ynkiis BTpar (cost function) mnis i-ece arenty a6o
KpUTepito (MUTTEBUI BUTpAIl eHeprii, KoMPopT, 3HOC 00JaAHAHHS Ta 1HILI PECYPCH)
y MoMeHT 4acy t; X(t) - Bekrop craHy cucreMu y MOMEHT 4acy t; Wk (t) - Bekrtop
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KepyBaHHsS y MOMEHT dacy t 3anmexuts Big X(0:t) ta &(0:t—1), ane He Bix MailOyTHIX
peamizaniii §(z:H-1). Maremarnuse criogiBanHs Oeperbcest 3a posnoaiiom P(&E(0:H)).
IrpoBa KOOpAMHAILlIS areHTIB pealli3y€eThesl uepes3 Mouyk piBHoBaru Hera

u; (t) = arg min J; (u;, u’y), (3)

13 BUKOPUCTAHHSM CKaJlgpHOi moTeHIianbHol ¢yHkuii rpu Y(U), sika B
nuckpetHoMy KoHTypi MPC 3am0BoTbHSIE TPaIIEHTHY YMOBY:

VuJi(uy, ..., uy) = i, P(uy, ..., uy) Vi€e({l, .. N} 4)

ne Vy, — IPpaienT 3a CKIIa/IEHUM BEKTOPOM KEPYBAHb i-TO areHTy IIPOTATOM yChOTO
ropu3oHTy H. I'pa e exact potential game, sikio uist KoxxHOTro areHTa (i) i TOMyCTUMHX
BigxuieHb BUKOHY€eTbes Ji(Ui, U-i) - Ji(Uu'i, u-i) = ¥ (Ui, u-i) - (u'i, U-i); mami Bci QyHKIT
TPAKTYIOThCS SIK BUTPATH, IO MiHIMI3yloThcsa. SIKIo Tpa € exact potential game, a
cKaJsipHOi noTeHianbHOoi PpyHkuii rpu Y(U) cTporo onykiia Ha OMYKJIid MHOXKHUHI, TO
Oyb-KUH 1i T100aIbHUN MIHIMI3aTOpP BiAMOBIAaE riaodanbHii piBHOBa31 Hema. [{ns
JOKaJIbHUX MIHIMI3aTOPIB MOTpIOHA MepeBipKa yMOB PETYJISIPHOCTI Ta CUMETpil
JIPYTUX TTOX1THUX.

[Tormryk KOMMpPOMICHUX PIIIEHh 3IHCHIOETbCS Ha MHOXKHHI HEIOMIHOBaHUX
po3B’s3kiB (Ilapero-dponTi) nuisixom QopmyBaHHS BEKTOPHOI LUIBOBOT (YHKIIIT
11ln€ilz} [J:(®), ..., ]y (©]7, abo ii 3BaskeHoi ckanspu3anii

i i

Jgtobart(U) = Xpzywi (O) fr (X, U), 3aymoe YL iwy (t) =1, wi(t) =0 (5)

Omeparop KepyBaHHsS 3aJa€TbCs  JE€TepMiHOBaHOO moiitukoro U*(t) =
(X (t); @) abo croxactuuHorw crpareriero U*(t)~m(a|X(t); 0), ne mapamerpu O
aJaNTyIOTHCS METOJIOM IPAIiEHTHOTO CIIYCKY 38 KPOKOM #

0t +1) = 6(t) — NVeE[J gropar(X, U)] (6)

1.2. Mamemamuunuii ghopmanizm 6xioHuUX napamempie eKcnepumMeHmaibHux

odocnioscens (Inputs)

Bxinnumu mapameTpamu € €K30TeHH1 J]aHl, yCTaBKH Ta MOYaTKOB1 0OMEXEHHS, 1110
MOJAI0THCS HA BX1Jl CUCTEMH ISl CUMYJIALIT Ta BUIPOOYBaHb:

Ipoghini cnosxcusanna ma cepedosuwa: IctopuuHi 6a3u NaHWX HaBAHTAKEHHS
(Pecan Street, ASHRAE), npo¢ini TapudiB Ha eleKTpoeHepriio, J000BI KpUBI
30BHIIIHBOI TEMIIEPATyPH Ta 1HCOJIALLII.

Vemasku ma ¢hizuuni oomescenns: 3amaHuil rpadik TemmepaTypHHX YCTaBOK
temp

MemKaHiB X, , JOIMycTMMI Mexi CTaHiB  Xoon (€EMHICTH aKyMyJSTOpA,
TeMIlepaTypHUil Kopuaop) Ta mexi kepyBanb Wi (MakcumanbHa noTyxHicTh HVAC,

JTUMEPIB).
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llapamempu cmoxacmuurnocmi ma 30ypens. Bektop 30ypeHs &t (aMIuIiTyaa mymy,
panToBi BIIKPUTTS BIKOH/IBEpEil), B1ICOTOK BTpaTtu MepexeBux naketiB (0—15%) ta
3aTPUMKH 3B'SA3KY.

1.3. Mamemamuunuii hopmanizm euxionux mempuk excnepumenmy (Outputs)

BuxigHuMu MeTpuKaMu € KUIBKICHI TIOKa3HMKU pe3yibTaTiB, 3a SKUMH
OIIHIOETHCS SIKICTh, CTIHKICTh Ta OOUMCIIIOBATIbHA CKJIAHICTh AITOPUTMY:

3azanvne cykynue enepeocnocusanns (Etotal, KWh):

Texp N
Etotal - z Z Pl(ul(t)At
t=1 i=
(7)
ne P;(u;(t)) — cnoxuBaHa TOTYXHICTh i-20 areHta mpu il Ui(t), Texp —
TPUBAIICTb €KCIIEPUMEHTY 3 KPOKOM Af.
Inmeepanvhuii nokaswux memnepamypHnozo ouckomgpopmy (PD, %) — ue

BIJIHOCHUM TIOKa3HUK, 1[0 XapakTepu3ye CTyIiHb JUCKOMGOPTY JIIOJIUHH,
COPUYMHEHOTO TEMIIEpAaTypHUMHU YMOBAMHM HaBKOJHUIIHBOTO cepeaoumia. PPD
o0unCHITh 3a Moaeio PMV  BiAnoBiIHO [0 3a3HAYEHOrO CTAHAAPTY 13
HaBEJCHUMU NIapaMeTpaMu OJSTY, MeTabo13My, IIBUAKOCTI MOBITPS Ta BOJIOTOCTI; 3a
BIJICYTHOCTI LIMX JaHUX BUKOPUCTOBYIOTh YACTKY 4acy Io3a Jiarna3zoHoOM KOMQopTy
(wacTka JrOACH MOKE BiIUYyBaTH TEMIEpAaTypHUH IHUCKOMGOPT 3a TEBHHUX
METEOPOJIOTIYHIX YMOB).

H-1
1
PD == ) (100 — 95exp (~0,03353(X, ;" - xtemryt _ g, 2179(xemP — xtemp)®y)
k=0
(8)
temp . .
ne X, ., — OPOrHO30BaHa TEMIIEpaTypa MPUMIIICHHS Ha KPOIll K ropuzonty H.

linepob'em  Ilapemo-gpponmy (Hypervolume,HV) 1e METpUKa B
OaraTokpuTepialibHIi ONTUMI3AIlli, IKa BUMIPIOE OOCAT IPOCTOPY LILJIEH, 1110 TOMIHYE
MHOXMHa OoTpuMaHux [lapero-onTuManbHUX PO3B’A3KIB  BIJHOCHO  33/JaHOi
pedepentnoi Touku. [Ipoctime: HV nmokasye, Hackimbku 100pe Ta mmpoko [lapero-
(GbpoHT nokpuBae npoctip uuied. binbiie 3Hauenns HV iHTepripeTyeTbes sIK Kpaille
JUIIE 32 OJIHAKOBOT'O HaNpsiMy ONTHMI3allii, HOpMyBaHHsS KpUTEpIiB 1 (PikcoBaHOT
pedepenTHOi TOuku. BpaxoBye 0JHOYACHO 301KHICTh PO3B’S3KIB O ONTUMAILHOTO
GbpoHTY Ta piI3HOMAHITHICTB/PO3MOALT po3B’s3kiB. s aBox kputepiiB HV moxna
YSBUTH SIK IUIOILY, SIKY 3aliMaioTh po3B’s3ku Mixk [lapeto-dponToMm 1 pedepeHTHOIO
To4KO10. JIJist TphOX 1 OUIBIIIE KPUTEPIIB — 1€ BIANMOBIAHUM rinepob'em. Hanpukia:
SIKIIIO ONITUMI3yEMO JBa KpUTEpii Ha MakcuMyM, a pedepentra Touka — (0,0), o HV
— 11e oA 001acTi, Ky goMinye [lapeTo-hpoHT Haf I1€0 TOYKOIO.

HV = Vol ( U U@, Ryes 5] @), Ryepc]
u*eu*

©)
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ne U* — wmHoxwuna IlapeTo-onTtumanbHuxX pilieHb; Rref — oOmNopHa Toyka
noripiieHHs; Vol(-) — onepartop rimepos'emy.

Cepeonvoksaopamuuna nomuika npoernozy (RMSEX) - 1ie MOKa3HUK TOYHOCTI
MPOTHO3Y, KU BU3HAYAETHCS K KBAJAPATHUN KOPIHb 13 CEPEIHHOTO KBaApaTa Pi3HHUIIb
MDK (PAaKTUYHUMHU Ta NOPOTHO30BaHUMH 3HaueHHsAIMU. Yum menme RMSE, tum
TOYHIIINI TTPOTHO3.

1 T,

2
sy s (X - X)) (10)

RMSEy =

Toxpn

Xreal pred . : P
pi (] j Ta X] — PCajibH1 Ta IMPOTrHO30BaH1 3HAYCHHA _]-l KOMIIOHCHTHU CTAHY

BIIIIOBIJTHO.

LIsuokicms 36i%cnocmi 0o pienoeaeu Hewa (Nier) - 1€ KUTBKICTh iTEparlii,
HEOOX1THUX alropuTMy ab0 MOJeni uisi AOCSITHEHHs (HaOJMKEHHS J10) piIBHOBaru
Hema. Menme Niter — mBuame aocaraerbcsi piBHoBara. binbme Niter — 301KHICTD
BinOyBaeThcs moBuibHIME. ToO0TO Niter Xapakrepu3ye OOYHCIIOBAIbHY MIBUAKICTD
301KHOCTI MOJIEN1 10 CTaOUTBHOTO CTPATErYHOIO CTaHY.

Niter =min {k|max,_q m [[uP® - wP©||<ef @

Inoexc wacmomu nopywenns oomedxcenv (FCI, %) - 1le TOKa3HUK, SKHUM
XapaKTepu3ye, SK YacTo Ta HACKUIBKM 4YacTO CHCTEMa/IpoleC BHUXOIUTh 32
BCcTaHOBJIEH1 oOMexeHHs. Yum Bunuii FCI, TUM yacTinie nopyuyoThcsi BCTAHOBJIEHI
oomexennsi. Hampuknan, FCI = 8% o3Hauae, mo oOMexeHHS Oynu MOpYIIEHI
npubnu3Ho y 8 31 100 BUNaaKis.

Texp
FCI = z 1(X; % X0n) 100%
exp t=1
(12)
ne I(-) — inaukaropHa dynkiis (1, SKI0 cTaH BUKAIIOB 32 MEXKi Xoon, 1 0 — SKIIO

Hi).

Mepeoicesa 3ampumxa oominy ma naeanmadycenus Edge-eysnie (Latency, ms;
CPUload, %) - e moka3HUKH, 10 XapaKTePU3YIOTh MIBUKICTh MEpEIaBaHHs JaHUX Y
MepexKi Ta piBeHb 3aBaHTaxeHHs nepudepitnux (Edge) oOuucnioBanbHUX BY3/iB.

Latency (ms) — 4ac, HeoOXigHUI JUIS TIEpeIaBaHHs TaHUX MK BY3JIaMH MEPEXI.
Uum MeHIIe 3Hau€HHS1, TUM LIBUIIE B1I0YBAETHCS OOMIH.

CPUload (%) — BiICOTOK BHUKOPHUCTAHHS OOYHMCIIOBAIBHOT TMOTYXHOCTI
npouecopa Edge-By3na. UnMm BuIlle 3HAUCHHS, TUM OLTbIIIe HABAHTAKCHUN BY301.

Hamnpuxknan: Latency = 25 ms, CPUload = 70% o3Hauae, 1m0 oOMiH TaHUMU Mae
3aTpuMKy 25 Mmc, a mporiecop Edge-By3na BukopucroByetbes mpudiau3no Ha 70% cBoei
MOTY>KHOCTI.
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Latency = trec ack — tsend pub (13)
CPUjpaq = (1 —"42)100% (14)
1€ trec ack T2 Lsend pup — 4acoBi Mitku MQTT-nakeris; tide — yac mpocroro

npoliecopa KOHTpoJiepa.

2. ApxiTekTypa Ta opraHizamisi TpupiBHeBoi moaeni Pareto—Nash-MPC, nas
SIKOT CTBOPIOETHCSI MPOrpaMa eKCnepuMeHTAJIbHUX T0CTiIKeHb

3anpornoHoBaHa IHTENEKTyalbHA MOJICNIb KEPYBaHHS Ma€ TPUPIBHEBY 1€papXiuHy
CTPYKTYPY, iKa (PYHKIIIOHYE K €TMHUA 3aMKHEHUHN ITUKJT a[allTHBHOTO KePyBaHHS 31
3BOPOTHUM 3B’ SI3KOM:

1. Pienb 1 — CepenoBuine «po3yMHOro OyauHky»: OINHCY€ CTOXaCTUUHY
auHaMiKy. 3untye motounuit ctan X(t) (Temreparypa, OCBITICHHS, 3apsi1 OaTapei) Ta
npuiiMae croxactuuHi 30ypenHs §(t) (moroma, Tapudu, MOBENIHKA MEIIKAHIIIB
(bopmyuia 1, 2).

2. PiBenb 2 — Tiopuane sapo Pareto—Nash—-MPC: IlenTpanpuuii
00UYHCITIOBATIbLHUM BY30J1, IO CKIAAAETHCA 3 TPhOX (DYHKIIOHATBHUX IIAPIB:

- MAS-map: OpranizoBye IrpoBy JIOTiKy. 3a JONOMOTOI JETeKTOpa
KOH(DIIKTIB (6) BUSBIS€ aHTArOHICTUYHY YyTJIMBICTh, IIyKae piBHOBary Hema Tta
y3TroKY€ 1HAUBITyaTbHI TPAIIEHTH areHTIB Yepe3 CKAISIPHY MOTEHIIATbHY (DYHKIIIIO
rpu Y(U) (popmyina 3, 4).

- Pareto-map: Bukonye OaratokputepianbHy OLIHKY. Ha ocHOB1 arperarii
e Oyaye Ilapero-¢poHT Ta kopurye nuHamiuni Barm Wk(t) uist amamrartii
npioputeTiB (Hanpukiaa, KoMpopT npoTu eneprozdoepexenus) (popmyna 5).

- MPC-map: 3naiificHo€ MpOrHO3HE KepyBaHHsA Ha ropuzoHT H. dopmye
oreparop KepyBaHHsA 3 JeTepMinoBaHoro mositukoro U*(t) = m(X(t); 0) abo 3
croxactuuHor crpareriero U™ (t)~m(a|X(t); @) Ta BUKOHY€ OHOBIIECHHS IapaMeTPiB
0 MeToIOM TpallieHTHOTO ciycKy (hopmya 6).

3. PiBenb 3 — Illap arenrtiB: Bxitoyaec BUKOHABUMX areHTIB (areHT KiIiMaTry
HVAC, arent cBitna LED, areHt eneprii, arent Oesneku). [Ipuiimae oOuucieny
nepiry ontuMaibHy Airo U*(t) 1 mepesae ii Ha akTyaTopH.

[{ukn 3aMukaeThes epenavcto HoBoro crany X(t+1) rva PiBens 1 (dopmyna 1) Ta
OHOBJIEHHAM TapameTpiB moaituku O(t + 1) (popmyia 6) 3a OIMIHKOIO III0OATEHUX
BHTPaT J g1opar(U)(bopyna 5).

3. KommiekcHUH NPOEKT MPOTrpPaMM eKClepUMEHTAJbHUX J0CTiTKeHb

[IpoexT miaHy eKCnepMMEHTAIbHOI Balligamii AMCepPTalltHOTO HJOCIIIKEHHS
PO3IOUIEHE HA TPU B3aEMOTIOB’sI3aH1 €Tanu

3.1 ETan yuceabHOro (CUHMYJISIiHHOT0) Moel0BaHHs Ta OenHumapkinr (In-
Silico Validation).

Meta: Ouinka edextuBHOocTi [lapero-onTuMizanii Ta MOPiBHSIHHA 3 0a30BUMHU
niaxomamu (PID, crannaptauii nerepminoBanuit MPC, Q-learning).
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Bxigni mapamerpu: J[o608i Ta MicsiuHi mpodisi eHeprocnoxuBanHs (0a3u qaHux
Pecan Street, ASHRAE); nunamiudi yacoBi Tapudu Ha €JIEKTPOEHEPriio; 3adaHi
rpadiku TemneparypHux ycraBok X LEXE: pisuuni mapameTpu TemmoeMHOCTI Oy iBIIi;
BX1JIH1 CTOXacTU4H1 30ypeHHs &(¥) (30BHILIHS TeMIepaTypa, 1HCOSALIN).

Buxigni mapamerpu: IlokasHuku arperoBaHoi (QyHKIi SIKOCTI  Jglobal,
IHIUBIAyanbHI BUTpaTH Ji, iHTerpalibHuil mokasHuk auckomdopty PD (Predicted
Percentage Dissatisfied, %), 3aranbHe croxuBanHs enekrpoeHeprii (KWh); gac
OoO0YHCIIEHHSI OAHOTO KpOoKy onTumizamii momituku z(X(t);6) y MimicekyHIax Ta
reomeTpiss  ctBopeHoro Ilaperto-gponty. EkcmepuMentu  peani3yloThCsi B
cepenoBumiax Python (PyTorch, CasADi) ta MATLAB/Simulink. mnoka3nuk
reoMeTpuYHa Tuionia HegqominoBanoro [lapero-pporty minJ(U); cepenns 3arpumka
PO3PaxyHKY OJIHOTO KPOKY KOB3HOTO Topu3oHTy H (MS).

Incrpymenrapiii: Python (PyTorch, CasADi), MATLAB / Simulink.

OuikyBanuii pesyabrtat: [lepeBipka rinmore3u npo nepeary 3anporoHOBAHOTO
METOly 32 BU3HAYCHHMH IMEPBUHHUMH METPUKAMH Ta CTATUCTUYHOIO MPOIETYPOIO
Pareto-ontumanbHOCTI Haj kiacuunumu PID-perynstopamu Ta JaeTepMiHOBaHUM
MPC Ta cpomosxkHocTi mapy Pareto 3MeHIIUTH CyKyIH1 BUTPATH Jglobal y TOPIBHSIHHI
3 knacuaHuM MPC mipu 30epexeHH1 MoKa3HUKIB KoM(popTy.

3.2 Bunpo0yBanus podactHocTi Ta crpec-TectyBaHHs (Robustness & Stress-
Testing).

Meta: IlepeBipka cTIMKOCTI irpoBOi KoopauHarii Hemra Ta oIiHkKa 34aTHOCTI
JeTeKTOpa KOH(IIKTIB 3armo0iratu «yparaHHuM» KOH(JIIIKTaM NMpH BHCOKOMY piBHI
HEBU3HAUEHOCT1 CTOXAaCTUYHUX 30ypeHb &(7).

Bxinni mapamerpu: CroxactuuHi 30ypeHHs &(?) MiABUIIEHOT aMILTITY U (pi3Ke
BIIKPUTTSl BIKOH/ABEpEW, aHOMalbHA 1HCOJSAIIA); WITY4YHI 3aTPUMKA Ta BTpPATU
MepexxeBux makeTiB (0-15%); panToBi BigMOBU a00 HEETUYHA TMOBEAIHKA OKPEMHUX
areHTiB Ui(t).

Buxigni mapamerpu: CepeaHbOKBaJpaTHuHa IOMUJIKA MPOTHO3Y MOJENI
muaamiku f(-) (RMSE); kinbkicTh iTepamiidi 10 JocsTHEHHs piBHOBarm Hema Ui*;
HIBUJKICT 301KHOCTI noTeHI1anbHOo1 PyHK1ii rpu ¥(U) no piBHoBaru Hemra; yactora
BUXO0/y BeKTopy cTaHiB X(t) 3a Mexi momyctumoi o6macti X(t) ¢ Xoon.

IncTpymenTapiii: ExcneprMeHT NpoOBOAMTHCS 3a JOTIOMOTOK CUMYJISIIN
MetoaoM MonTte-Kapio (Monte Carlo Simulations) Ta OpenDSS.

OuikyBanuii pesyasbrart: [linTBepKeHHS 30€pEeKEHHS CTIMKOCTI CHCTEMHOTO
sapa Pareto—Nash—MPC. 3a cuenapisiMu 31 30ypeHHsAMH aMILTiTy 010 10 20% Bif
HOMIHAJBHOI  OI[IHIOIOTh  HUMOBIPHICTh MOPYIIEHHS  O€3Me4yHUX OOMEKEHb,
MaKCHUMaJIbHY TPUBAJTICTh MOPYIICHHS Ta YaC BiTHOBJICHHS

3.3 HarypHuii ekciepument Ta Hardware-in-the-Loop (HIL) BunpooyBannsi.

Merta: IlepeBipka nmpakTH4HOI peanizoBaHOCTI 3anmpornoHoBaHoi IT-apxitekTypu
Ta HeWpomepexkeBoro omeparopa kepyBanHs m(X(t);#) nHa Edge-mpucrtposx 3
00MEKEHOI0 00UYHCTIOBAIBLHOIO MOTYKHICTIO.

Bxigni nmapamerpu: PeanbHi notoxku ganux i3 ¢iuuHux loT-cencopis
(Temmeparypa, BoJiorictb, CO2, piB€Hb OCBITIEHOCTI1, JATYUKHU MPUCYTHOCTI); CUTHAIIN
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penie Ta IHBepTOPIB aKyMYJISITOPHUX Oarapeil; oOMeKeHHsS 00YMCIIOBAIBHOT MaM'aTi
KOHTpOJIEPIB; OOUYMCIIOBaIbHI OOMEXKEHHS MIKPOKOHTpOJIEpiB Ta (PI3UYHI CUTHAIHU
kepyBaHHs aktyaropamu U(t).

Buxinni nmapamerpmu: MepexeBa 3aTpuMKa IepecUIaHHS MOBAOMIIEHb 3a
npotokoiiom MQTT (Latency, ms); 3aBaHTa)kE€HHS OOYHCIIOBAIBHUX PECYpCIB
(CPU/RAM) Ha Edge-By3nmax; WmWBHUIKICTh ajanTaiii Bar HedpoMmepexi O(t) 3a
GbopMyJIO0 TPAIIEHTHOTO CIYCKY 31 KpOKOM #; (DakTHYHa €KOHOMIisi pecypciB Ha
bi3nyHOMY 00JIaTHAHHI.

Incrpymenrapiii: [TporpamyBanus peanizyerhcst Ha 0a3i loT Microcontrollers
Edge Nodes (ESP32, Raspberry Pi) i3 Bukopuctanusam nporokony MQTT Broker ta
matdhopmu Home Assistant.

OuikyBanuii pe3yabrar: [[oBEeIEeHHS 31aTHOCTI MIKPOKOHTPOJIEPHHX CHCTEM
BUKOHYBAaTH PO3paxyHOK ofgHOTro Kpoky MPC 3a wac, mo He nepeBuirye 500 ms,
3a0e3neuyroyn peaizailito 3aMKHEHOTO [IUKIIY KepyBaHHs B peajbHOMY 4aci.

4. O06roBopeHHs1 pe3yJbTATIB

3anponoHOBaHa MporpaMa JOCIIKEHb Iepefadayae KOMIUIEKCHY BaliJalliio
riopugaoi  mogmeni  Pareto-Nash-MPC  muisxom  moegHaHHS — YHCEIBHOTO
MoJentoBaHHs, crpec-tectyBaHHs Ta HIL-BunpoOyBanb. Taka moOCHIJOBHICTH Ha€
3MOTY OI[IHUTU €(PEKTUBHICTh MOJIEN1, i pOoOACTHICTh /10 CTOXaCTUYHUX 30YypeHb 1
MOKJIMBICTh MPAKTUYHOT pearnizaiii Ha Edge-npucrposx.

Ha erami  4ucenpHOrOo  MOJENIOBaHHS  IependavyaeTbcs — OLIHIOBAHHS
€HEeproClOXUBAHHS, TEMIIEPATYPHOro TUCKOM(MOPTY, rinodanbHOi (yHKIII BapTOCTI,
rinepo6'emy [lapero-QppoHTy Ta 06UHUCTIOBAIIBHOI CKIIAHOCTI 3 MOPIBHIHHAM 13 PID,
nerepminoBanuMm MPC 1 Q-learning.

Ctpec-TecTyBaHHS CHOpPSIMOBAaHE Ha BU3HAYEHHS CTIMKOCTI MOJENi 3a YMOB
CTOXaCTUYHHUX 30ypEeHb, MEPEKEBUX 3aTPUMOK, BTpAT MAKETIB 1 BIJIMOB areHTIB 13
BuKopuctaHHsaM moka3zHUuKiB RMSE, Niwr, FCI Ta 3012HOCTI TOTEHIT1abHOT QYHKITIT.

HIL-BunpoOyBaHHs MalOTh OI[IHUTH YacoBl1 Ta OOYHMCIIOBAJIbHI XapaKTEPUCTUKU
cuctemu. OTpuMaHi eKCIEpUMEHTAIbHI JTaHl JT03BOJISATH MEPEBIPUTH BIAMOBIAHICTH
MOJI€Jl BCTAHOBJIIEHUM KPUTEPISIM €PEKTUBHOCTI, pOOACTHOCT1 Ta pOOOTH B pEabHOMY
qaci.

Bonnouac octaTouHe MiATBEpKEHHS TIMOTE3W Ma€e IPyHTYBATUCA Ha (PaKTUUHUX
CKCIIePUMEHTAIPHUX JaHUX YCIX TPhOX eramiB. 3icTaBicHHS pe3yibratiB In-Silico,
crpec-tectyBanHsi Ta HIL-BunpoOyBaHb 03BOJUTH BCTAHOBHUTH YMOBHU CHUMYJISINT
BJIACTUBOCTI MOJEJIl TICIs TIEPEeXOoay MO0 YMOB, HAOMMKEHUX [0 peajbHOI
eKCILTyaTaltii.

5. BucCHOBOK

3anpornoHoBaHa MporpamMa eKCrepuMeHTaIbHUX JOCII)KEHb POPMYE MOCTITOBHY
METOJIOJIOTIYHY OCHOBY sl Bawmimamii riopuanoi moxeni Pareto—Nash-MPC 'y
MYJIbTHAT€HTHIN cucTeMi po3yMHOTo Oy auHKY. [lependadene moeHaHHS YUCEIHHOTO
MOJICITFOBaHHS Ta OCHUMAapKIiHTy, cTpec-tectyBaHHs 1 HIL-BunpoOyBanb nae 3Mory
KOMILUIEKCHO OI[IHUTU €HEeproe(ekTUuBHICTb, KOM(POPT, poOACTHICTh, 301KHICTh Ta

obuncnoBanbHy epexTuBHICTH Mojienl. ChopMoBaHa cucTeMa BUX1THUX METPUK, 110
BKIIFO4ae Jglobal, PD, HV, ¥(U), RMSE, Niter, FCI, Latency, CPUiocad, 3a0e3nieuye
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KUTBKICHY OCHOBY ISl TIOJANBIIOTO TMOPIBHSHHS 3alpOIIOHOBAHOTO TMIAXOTY 3
0a30BUMH METOJaMU KEPYyBAaHHS Ta MEPEBIPKU HOro (PyHKIIIOHYBaHHS B YMOBAax
HeBU3HA4YeHOCTI. OTpuMaHHs (PaKTUIHUX EKCIIEPUMEHTAIBHUX JaHUX HA BU3HAYCHHUX
erarnax Mae 3a0e3NeyuTd OOIPYHTOBaHY OIIIHKY €(QEeKTUBHOCTI, pOOACTHOCTI Ta
MPAaKTUYHOI peaai3oBaHOCTI MOJIEIII.

6. lexnapania LI

ITix yac MiATOTOBKK MaTepialiB JJIsl IIUX T€3 aBTOPH 31 CHIOBAIMU 301p Ta aHamI3
iH(pOopMaIIii 32 JOTIOMOTOI0 METOUKH KACKaJHOTO MYJIbTHATEHTHOTO (hpEeHMBOPKY Ha
OCHOBI aHCAMOJIIO MPOBIIHUX KOMEPIIIHUX Ta BIAKPUTHX MOBHUX Mojelel (30Kpema
OpenAl GPT, Anthropic Claude, Google Gemini, XAl Grok, Mistral Le Chat, Meta
LLaMA, Alibaba Qwen Ta DeepSeek). Metonuka mnependayana MaxkopUTapHE
KPOCMOJICNIbHE T'OJIOCYBAHHS, aHAJITUYHY JIeTiapaTaIlif0 TeKCTy Ta aBTOMaTH30BaHY
APl Bamigamito Giomiorpadiuanx mocunanb (depe3 6azu CrossRef Tta Scopus) ms
YCYHEHHS TaTIOIMHAIIN 1 3a0€3MeYeHHs BUCOKO1 SKOCTI JaHUX Iepe]l OCTaTOUYHUM
EKCIIEpTHUM aHAII30M aBTOPOM. ABTOPHU MEPEBIPUIIN KOXKHE JKepeno, ¢popmyiy i
YUCJIOBE TBEPJKEHHS Ta HECYThb BIJANOBIAIbHICTh 34 OCTATOYHHMM TEKCT. Yci
3TEHEPOBaHI pe3yiabTaTH OYyJIM KPUTUYHO TEPEBIPEHI, MPOTECTOBAHI Ta 3aTBEPKEHI
aBTOpaMu. BiMoBi1abHICTh 32 3MICT MOKJIAIa€THCS HA aBTOPIB.
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Introductions. Over the period since the early 2000s, significant technological and
organizational changes have taken place in the field of heat supply. The development
of energy-efficient technologies, automation, digital control systems, the use of
renewable energy sources, and low-grade heat has led to changes in approaches to the
design and operation of heat networks. Against this background, [1], developed taking
into account the technical and organizational realities of that period, requires an
assessment of its compliance with current conditions. Almost 20 years have passed
since the development and entry into force of the document, during which the
requirements for the energy efficiency, reliability, and environmental performance of
heat supply systems have changed significantly.

At the same time, an analysis of the provisions of [1] indicates not only the need to
update it in accordance with the current level of technological development, but also
the presence of certain fundamental technical and methodological shortcomings that
were incorporated at the stage of developing the regulatory document.

The increasing cost of energy resources, the need to reduce primary energy
consumption, decarbonize, and improve the reliability of heat supply have highlighted
the issue of modernizing existing systems. A significant proportion of heat networks
continue to be characterized by high heat losses, physical and technological
deterioration of equipment, significant operating costs, and insufficient energy
efficiency. The European Commission considers improving the energy efficiency of
heating and cooling systems, developing district heating, and increasing the use of
renewable energy sources to be important components of the energy transition [2].

Modern European approaches envisage the gradual transformation of district
heating into more flexible and energy-efficient systems capable of integrating various
heat sources. Key areas include reducing the temperature parameters of heat networks,
using low-grade heat, renewable energy sources, heat pumps, and waste heat from
industrial enterprises, wastewater treatment plants, and other facilities [2], [5]. Heat
pumps are considered one of the promising means of integrating low-grade heat
sources and the electricity and heat sectors [4].

An important reference point for the development of heat supply systems is
Directive (EU) 2023/1791, which provides for the gradual strengthening of
requirements for “efficient” district heating and cooling systems, particularly with
regard to the use of renewable energy, waste heat, and high-efficiency cogeneration
[3]. Thus, European regulatory policy is aimed not only at improving the efficiency of
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existing systems but also at their gradual transformation in accordance with the
principles of decarbonization and the integration of various energy resources.

In this regard, the assessment of [1] should be carried out not only from the
perspective of a formal comparison of its provisions with modern technologies, but
also through a critical analysis of the calculation approaches, regulatory assumptions,
and technical solutions incorporated into it.

Aim. The aim is to analyze the compliance of the provisions of [1] with modern
technologies, technical solutions, and approaches to the design and operation of heat
supply systems, identify the main technical and methodological shortcomings of the
regulatory document, and assess the need to update it taking into account current trends
in the development of heat supply systems in Ukraine and the European Union.

Materials and methods. The study is based on an analysis of the provisions of [1],
current regulatory and technical documents of Ukraine, and regulatory and analytical
materials of the European Union in the field of heat supply.

The methods of regulatory and technical, comparative, and systematic analysis
were applied. The compliance of the requirements of [1] with modern technologies and
approaches to the design and operation of heat networks was assessed, and the main
provisions requiring clarification, updating, or revision were identified.

Results and discussion. The analysis shows that the provisions of [1] are largely
oriented toward the traditional structure of district heating and do not fully take into
account current trends in the development of heat networks. During the period since
the document was developed, the countries of the European Union have shifted toward
more energy-efficient, flexible, and integrated heat supply systems, which involve the
extensive use of renewable energy sources, waste heat, heat pumps, automatic control,
and digital monitoring. The European Commission identifies the recovery and use of
waste heat and cold, the integration of renewable energy sources, and the use of heat
pumps as important areas for the development of modern heating and cooling systems
[2].

In accordance with Directive (EU) 2023/1791, the EU approach to district heating
involves a gradual increase in the share of renewable energy, waste heat, and high-
efficiency cogeneration in district heating and cooling systems. The Directive also
provides for the gradual strengthening of the criteria for an “efficient” district heating
system and a focus on its decarbonization by 2050 [3]. For existing systems with a
capacity exceeding 5 MW, transformation plans are to be developed with the aim of
improving the efficiency of primary energy use, reducing distribution losses, and
increasing the share of renewable energy and waste heat [3].

Thus, the modern European approach considers a heat network not only as a system
for transporting a heat carrier from the source to the consumer, but also as a component
of an integrated energy system. This requires consideration at the design stage of the
possibility of operating the network with different heat sources, changing temperature
and hydraulic regimes, applying automatic control, heat pumps, and waste heat
recovery.

Comparison of modern approaches with the provisions of [1] also revealed a
number of provisions that require not only updating but also technical clarification or
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correction. In particular, it is appropriate to review the requirements concerning the
number and redundancy of pumping equipment, the conditions for the use of flow-
limiting devices at subscriber connections, the number of heat exchangers, as well as
the algorithms for selecting mixing pumps in individual heating substations.

Clause 10.19 is proposed to be worded as follows:

10.19 The number of pumps shall be taken as follows:

— network pumps — not less than two, one of which shall be a standby pump; the
standby pump shall be installed regardless of the number of operating pumps;

— booster and mixing pumps (in heat networks) — not less than two, one of which
shall be a standby pump. The pumps shall have variable-frequency control of the
electric motor speed;

— make-up pumps — in closed heat supply systems, not less than two, one of which
shall be a standby pump; in open systems, not less than two, one of which shall also be
a standby pump;

— at points where a water heat network is divided into hydraulically isolated zones
(sectioning points), in closed heat supply systems, one make-up pump without standby
IS permitted, while in open systems, one operating pump and one standby pump shall
be installed.

The number of pumps shall be specified taking into account their joint operation in
the heat network.

The proposed clarification is aimed at improving the reliability and energy
efficiency of pumping systems, while the use of variable-frequency control makes it
possible to adapt pump capacity to the actual operating conditions of the heat network.

Clause 16.7.3 is appropriate to be worded as follows:

16.7.3 A flow-limiting device (limiting orifice plate, differential pressure regulator
(flow regulator)) may be omitted at the subscriber connection if the excess pressure at
the connection does not exceed 50-80 kPa and the flow limitation is achieved by
appropriate adjustment of the automatic heat flow (temperature) regulator in the fully
open position.

This clarification makes it possible to more clearly distinguish between the
functions of heat-carrier flow limitation and automatic heat-load control.

Clause 16.12 is proposed to be worded as follows:

16.12 The minimum number of water-to-water heat exchangers shall be taken as
follows:

—two, connected in parallel, each designed for 100% of the heat load — for building
heating systems for which interruption of heat supply is not permitted,

— one — for all other heating systems;

— at each heating stage — one domestic hot water heat exchanger, except for
buildings where interruption of domestic hot water heat supply is not permitted.

When steam-to-water heat exchangers are installed in heating, ventilation, or
domestic hot water systems, their number shall be at least two, connected in parallel.
Standby heat exchangers need not be provided.
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For process equipment for which interruption of heat supply is not permitted,
standby heat exchangers shall be installed, designed for the heat load corresponding to
the operating conditions of the process equipment at the enterprise.

A separate regulatory provision is required for the algorithm for selecting pumping
equipment for individual heating substations. The current regulatory document [1] does
not contain a sufficiently clear algorithm for selecting mixing pumps depending on
their installation arrangement, required head, and flow rate. Therefore, it is appropriate
to supplement the regulatory document with corresponding calculation relationships.

When a pump is installed on a bypass between the supply and return pipelines of
the heating system, its head should be taken as 0.02—0.03 MPa (2—3 m of water column)
greater than the pressure losses in the heating system, while the pump flow rate should
be determined by the relationship:

G=11"Gymax- U, (1)
U = 71_7:11, (2)
T117 T2

where: G, max — the calculated maximum heat carrier flow rate for heating, t/h;
U — the mixing coefficient determined according to the temperatures of
the heat carrier in the supply and return pipelines;
7, — the temperature of the heat carrier in the supply pipeline, °C;
7,1 — the temperature of the heat carrier in the supply pipeline of the
heating system, °C;
T, — the temperature of the heat carrier in the return pipeline, °C.

When a pump is installed on the supply or return pipeline, its head should be
determined depending on the pressure required in the heating system for filling it, with
a reserve of 2-3 m of water column, while the pump flow rate should be determined
by the relationship:

G =11"Gopmarc* (U +1). 3)

When the pressure difference at the heat supply connection is less than or equal to
0.08 MPa (8 m of water column), it is appropriate to provide for the installation of a
mixing pump on the supply pipeline. When the pressure difference exceeds 0.08 MPa,
the pump should be installed on the return pipeline.

Important shortcomings were also identified in Annex A of [1]. In particular, the
designations and units of measurement of certain quantities are not sufficiently clearly
specified, which complicates the practical use of the calculation relationships. The
following quantities should be clearly defined:

— Qy mare — Maximum heat load of heating systems, MW,

— Qg uaxe — Maximum heat load of ventilation systems, MW,

— Q,6.cep — average heat load of domestic hot water systems, MW;

— Q6 maxe — Maximum heat load of domestic hot water systems, MW,

— t’'— hot water temperature at the outlet of the first heating stage of the heat
exchanger, °C;

— t,, — cold water temperature in the winter period, taken as 5 °C.

The system of units used in formulas (A.1)—(A.8) of [1] also requires clarification.
In Table A.1 of [1], heat loads are given in MW, whereas the structure of some
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calculation relationships corresponds to the use of quantities in W. Such inconsistency
creates a risk of errors in the practical application of the regulatory formulas. Therefore,
formulas (A.1)—(A.8) should be brought into conformity with the units of measurement
adopted in Table A.1, and the units of all quantities should be clearly specified.

Formula (A.7) of [1] also requires clarification, in which the 20% safety factor
should be represented by a multiplier of 1.2 rather than by adding 0.2 to the
corresponding ratio. The proposed version of the formula should ensure unambiguous
consideration of the 20% safety margin.

An analysis of formulas (A.5) and (A.7) of [1] also indicates the need for an
additional verification of the calculation algorithm for determining the heat carrier flow
rate for single-stage and two-stage domestic hot water systems. The two-stage scheme
for connecting heat exchangers to the heat network is intended to reduce the heat carrier
flow rate. Therefore, for identical initial parameters, the calculated heat carrier flow
rate for the two-stage scheme should not be greater than that for the single-stage
scheme. The inconsistency identified in the current relationships requires verification
of the initial mathematical relationships and their correction.

In addition, formula (A.8) of [1] does not take into account the first heating stage
of the heat exchanger, although the corresponding component is included in formula
(A.7) of [1]. Therefore, formula (A.8) of [1] should be revised taking into account the
corresponding heat balance component and aligned with the adopted two-stage heating
scheme.

Thus, the identified inconsistencies are not merely editorial in nature. Some of them
may directly affect the results of hydraulic and thermal calculations, the selection of
pumping equipment, the determination of heat carrier flow rates, and technical
solutions in the design of individual heating substations. This substantiates the need for
a comprehensive review of the relevant provisions of [1], taking into account modern
calculation methods and heat network design practices.

Conclusions. The analysis showed that the provisions of [1] require a systematic
review taking into account modern technologies, design methods, and European
approaches to the development of heat supply. The main areas for updating should
include improving the energy efficiency and reliability of heat networks, integrating
renewable energy sources, waste heat, and heat pumps, and applying automatic control
and modern management systems.

A number of provisions of [1] requiring technical clarification or adjustment were
identified, in particular Clauses 10.19, 16.7.3, and 16.12, as well as the provisions of
Annex A concerning the calculation of heat loads and heat carrier flow rates. Particular
attention should be paid to the redundancy of pumping and heat-exchange equipment,
algorithms for selecting pumps for individual heating substations, and the consistency
of units of measurement and mathematical relationships.

The identified discrepancies in the calculation formulas in Annex A may affect the
results of design calculations and, consequently, the selection of equipment and
technical solutions. Therefore, it is appropriate not only to clarify individual provisions
editorially but also to conduct a complete technical verification of the calculation
section of the DBN, followed by the introduction of justified amendments.
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The updating of the regulatory document [1] should be aimed at establishing a
regulatory framework that complies with modern principles of energy-efficient,
reliable, and flexible heat supply and takes into account the development trends of
district heating systems in the European Union.
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The current stage of urbanized areas' development in Ukraine in 2026-2027 is
characterized by an urgent need to optimize spatial resources within municipal
boundaries. The consequence of long-term deindustrialization processes of the late
20th and early 21st centuries, which were catastrophically exacerbated and accelerated
by large-scale destruction due to military actions, was the emergence of significant
massifs of abandoned, damaged, or completely non-functional industrial areas. In
domestic and global practice, these zones are classified as the city’s "grey belt" or
"brownfields."

Remaining isolated spatial enclaves, these territories provoke deep ecological and
social degradation of adjacent areas, block the connectivity of the city-wide transport
and pedestrian fabric, and generate chronic losses for municipal budgets due to
inefficient land use. Amid the reorientation of Ukraine's urban planning policy vector
towards the principles of sustainable urbanism, reflected in the international concept
"Build Back Better," the radical transformation of industrial zones for civic needs
becomes an alternative-free tool for the intensive development of communities.

The theoretical foundation for the regeneration and ecological restoration of the
urban environment was laid in the fundamental works of domestic scholars, namely
Yu. Bilokon, M. Diomin, and T. Panchenko. Global experience in the development of
brownfield-type territories and the architectural and landscape conversion of industrial
heritage is covered in detail in the studies of foreign urbanists, in particular, P.
Kirkwood, H. Kaufmann, and E. Berger. However, the specifics of urban spatial
transformation in Ukraine under conditions of an acute shortage of domestic
investment resources, large-scale destruction, and specific security risks require a
radical revision and scientific substantiation of the methodological toolkit of urban
management.

The purpose of the article is a comprehensive substantiation and systematization of
the theoretical and methodological foundations for developing urban planning
decisions regarding the revitalization of urban industrial zones and the formulation of
an integrated model for their conversion into multifunctional spaces for civic purposes.

To achieve the set purpose, a complex of general scientific and specialized urban
planning research methods was applied:

11 System-structural analysis method — to determine the place of industrial
enclaves within the general urban framework of a modern city and to decompose the
tasks of revitalization.

95



CONSTRUCTION AND CIVIL ENGINEERING
GLOBAL SCIENTIFIC DIALOGUE: CHALLENGES, INNOVATIONS, AND FUTURE
HORIZONS

1 Comparative analysis — to compare foreign models of brownfield
redevelopment [4] with the legal and regulatory realities of Ukraine (in particular, the
requirements of DBN B.2.2-12:2019 [1]).

0 Eco-urbanism and conceptual modeling methodology — to formulate a planning
structure of the Mixed-Use Development type adapted to the demographic and security
challenges of 2026—-2027.

It has been established that the modern paradigm of industrial zone revitalization
Is based on the rejection of strict functional zoning (monofunctionalism), which
dominated the industrial era, in favor of the concept of mixed use of space. The
integration of former industrial territories into the residential and public fabric of a
modern Ukrainian city must occur in accordance with regulatory documents [1] and
should ensure the simultaneous resolution of three interconnected dimensions of
sustainable development:

1. Social dimension: the elimination of spatial and social segregation, the creation
of an inclusive urban environment, and the formation of barrier-free pedestrian and
bicycle connections between the isolated object and the surrounding buildings. The
integration of housing functions for internally displaced persons (IDPs) is of particular
importance.

2. Environmental dimension: deep engineering remediation and reclamation of
technogenically contaminated sites, elimination of historical sources of chemical and
oil pollution, and a significant increase in the area of public green spaces.

3. Economic dimension: returning degraded territories that have fallen out of
economic life into the city's fiscal and legal framework, attracting private development
investments, and creating high-tech jobs in non-destructive (creative, scientific,
service) economic sectors.

The methodological core of the transformation is the spatial model of the "15-
minute city.” It implies that within the revitalized territory, a resident can gain access
to basic services (work, education, commerce, recreation) without using private motor
vehicles, by making pedestrian trips of up to 15 minutes (pedestrian accessibility radius
R <1200 meters).

The implementation of multifunctional Mixed-Use models in Ukraine faces serious
regulatory and conceptual debates. A number of researchers insist on preserving the
industrial profile of the territories to restore the state's industrial potential. However, as
the practice of 2026-2027 shows, locating large, energy-intensive, and
environmentally hazardous enterprises directly inside residential areas is a gross
violation of environmental standards and creates additional security threats under
current military challenges.

Therefore, an alternative-free compromise is the relocation of heavy industry to
specialized suburban industrial parks, while urban brownfields are subject to
adaptation for the needs of the civilian population, incorporating environmentally
friendly, knowledge-intensive industries (e.g., IT laboratories, 3D prototyping, clean
assembly plants).

The revitalization of urban industrial zones for civic needs in Ukraine is a key tool
for the sustainable spatial development of communities, preventing chaotic urban

56



CONSTRUCTION AND CIVIL ENGINEERING
GLOBAL SCIENTIFIC DIALOGUE: CHALLENGES, INNOVATIONS, AND FUTURE
HORIZONS

sprawl by utilizing internal territorial reserves. The transition to the Mixed-Use
Development paradigm ensures a balanced resolution of the social, environmental, and
economic tasks of recovery, integrating abandoned territories into a unified inclusive
urban framework in accordance with European standards.
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["a3omocrayanHs CUTbCHKUX HACEIECHUX MyHKTIB 3aJUIIAETHCS OJHUM 13 KIIFOYOBHUX
HaIpsiIMiB PO3BUTKY 1HXKEHEPHOi 1H(QpacTpyKkTypu B YKpaiHi, 0COOIMBO B yMOBax
HEOOXITHOCTI MIJBUILEHHS €HEPreTUYHOi Oe3neku Ta e()EeKTUBHOCTI BUKOPUCTAHHS
NaJTUBHO-EHEPIeTUUYHUX  pecypciB. [IUTaHHS  ONTUMAIbHOTO  MPOEKTYBAHHS
PO3MOJUIBHUX Ta30BUX MEPEK aKTHBHO PO3POOJSIOTBCS Yy CBITOBIH HAyKOBIH
JiTEepaTypi: 3alpolOHOBAHO MIAXOAW JO MOJEIIOBAaHHA W ONTUMI3AIll MEpex
ra3onocTadyaHHs A HOBUX 00'ekTiB [1], MeToan onTUMI3alii Mepex 3 ypaxyBaHHSIM
MO>KJINBOTO PO3LIMPEHHS B MailOyTHhOMY [2], a Takox JiHeapu3zoBani MINLP-monemni
JUIsl TIPaKTHYHOTO 3aCTOCYBAaHHsS B 3ajadax posnoaury razy [3]. Okpemoi yBaru
3aCIyTOBYIOTh JOCIHIDKEHHS 3 ONTHMI3aIii TOIMOJOTHi Mepexki, o OJHOYACHO
MIHIMI3YIOTh CYKYIIHI BUTpPaTH Ta PU3UKHU eKcIutyaTtamii [4], 1 MeToAu ONTUMAaIbHOTO
IPOEKTYBaHHS KOHpiryparlii razoTpancnopTHux Mepex [5]. PazoM i3 po3BuUTKOM
PO3MOJAUIBHUX MEpPEX HE MEHII BAXKIUBUM € IIJBUIICHHS €HEeproe(eKTUBHOCTI
JDKEpeNl TEIUIONOCTaYaHHSI — KOTENIeHb, AKl 3a0e3MeuylOTh TEIUIOM MiAKIIOYEHHUX
cnoxkuBauiB. KomruiekcHe BupilmieHHS 000X 3aBJaHb — MPOEKTYBAHHS MeEpexi
razonocrtauanHs cena bapaniBka boroayxiBcbkoro paiioHy XapkiBChKoi o0JacTi Ta
MOJICpHI3allisl KOTEIbHI — Ja€ 3MOTY OJHOYACHO CKOPOTHUTH BHUTPATH IajvuBa
MIIBUINNATHA HAAIMHICTD TEIUIOMOCTAYaHHI HACEIEHHS.

Metoro poOOTHM € MNpPOEKTYBaHHSA CHCTEMHM Tra3onocradyaHHs cena bapaHiBka
boronyxiBcekoro pailoHy XapkiBCbKoi 00JacTi Ta OOIpYHTYBaHHS 3axoOJiB 3
MiBUINEHHS  €HEproeeKTUBHOCTI  KOTEIbHI 32  pPaXxyHOK  MoOJepHi3arlii
TETUIOTEHEPYIOUOTro 00JIaTHAHHSI.

OO0'eKTOM JOCIIIKEHHSI € MPOEKTOBaHA PO3MO/IlJIbHA MEPEKa ra30MocTayaHHs C.
bapaHiBka Ta KOTeNbHs, 110 OOCIYrOBY€ >KUTJIOBY 3a0y/J0BY HACEJIEHOTO IMyHKTY.
Po3paxyHnkoBa cxema nmoOyJjoBaHa Ha OCHOBI JIaHUX MPO KUIBKICTh HaceneHHs (620
0ci0) Ta KUIBKICTh JOMOTOCIOAapCTB (235), 1m0 JaJio 3MOTY BU3HAYUTH OPIEHTOBHY
JOBXKUHY PpO3MOJUIbHOI Mepexi (6,8 kM) mjisi yMOBHOI Tpacu NpOKJIagaHHs
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TpyOOTNIPOBOIB TO BYNHUIAX cena. J[ius omiHKu edeKTUBHOCTI poOOTH KOTENbHI
PO3paxyHKOBOIO TEII0BOI MOTyxkHIcTIO 1,20 MBT 3acToCcOBaHO MOPIBHSUTLHUM
aHai3 JBOX EKCIUTyaTallifHUX ClieHapiiB: 0a30BOTro, 3 (PakTUUYHUM KOe]iIlieHTOM
kopucnoi aii (KKJ) 0,82, ta moaepnizoBanoro, 3 KKJI 0,90, skuii nocsraetbcs 3a
pPaxyHOK 3aMiHHM 3aCTapiIuX KOTJIOAarperariB Ha CydacHi KOHJICHCaIllifH1 a00 MOy IbHI
KOTJIM 3 aBTOMAaTHU30BaHUM pPETyJIIOBAHHSIM PEXKUMIB TOpiHHA. MeToauka OLIHKU
0a3yeThCs Ha MIAXO0JAax JI0 MOJENIOBaHHS M oNTUMI3alii €HEepPreTHYHHX MEpex,
3aCTOCOBaHMX Yy poborax [1-3], a po3moain HaBaHTaXEHHS MEPEKi BPaxXxOBYE
MIPUHITMIIM TOTIOJIOTIYHOT ONTUMI3alll1l, BUKIaaeH1 B [4, 5]. JIJis mOpIBHSAHHS ClieHapiiB
NPUUHATO HIKYY TEIUIOTY 3ropsiHHg mnpupoanoro razy 34,0 MJDx/m>, yMOBHY
KUIBKICTh TOJIMH BUKOPUCTAHHS PO3PAXYHKOBOT'O HABAHTAXKEHHS KOTEIbHI MPOTITOM
onaroBaJIbHOTO Tepioay — 2200 roa/pik, a TaKOXK ycepeaHeHU Koe]iieHT BUKUIIB
JTIOKCHTy BYTJICITIO ITiJT Yac CIalifoBaHHS mpupojaHoro razy — 1,90 kxr CO2/m®. Ha
OCHOBI IIMX BUXIJIHUX JaHUX BUKOHAHO PO3pPaxyHOK PIYHOI BUTPATH raszy, MUTOMOI
BUTPATU Ta3y Ha OJMUHUINO BIAMYIICHOI TemjaoTH Ta oOcary Bukumiz CO2 mis
yotupbox 3HaueHb KKJI kotenbui — 82, 85, 88 ta 90 %, 110 1a10 3MOTy MPOCTEKUTH
TEHICHI[IF0 3M1HU TTOKAa3HUKIB y MPOIIeCi OeTamHO1 MOAepHi3allii 001aTHaHHS.

PesynbraTi po3paxyHKy pidHOT BUTpATH MPUPOIHOTO Ta3y, MIUTOMOI BUTPATH Ta3y,
o6csry BukuaiB CO2 Ta eKOHOMII ra3y BiIHOCHO 0a30BOTO CIIEHAPIIO JJI YOTHPHOX
3HaueHb KKJI xoTenpHI HaBegeHOo B Tadmuii 1.

Taoauns 1 [Tokazuuku pod6otu KotenbHi 3anexHo Big KK/

KK/I Burpara ITutoma Buxkuaun CO2, Exonomis
KOTeJbHi, % rasy, THC. BUTpaTa rasy, T/piK rasy Big
M*/pik /T Ik 0a3oBoro, %
82 340.9 35.9 647.7 0.0
85 328.9 34.6 624.8 3.5
88 317.6 334 603.5 6.8
90 310.6 32.7 590.1 8.9
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Pucynok 1 — 3anexuicts Butpatu ra3y ta BukuaiB CO2 Big KK/ korenbH1
Jlxepeno pucyHka: po3po06ieno asropom (Plotly)

Ak BuaHo 3 Tabnumi 1 Ta pucynka 1, miaBumenHs KKJI kotensHi 3 6a30BOro
3HaueHHs 82 % 10 MojepHizoBaHOTO 3HaueHHS 90 % Jae 3MOry 3HHU3UTU PIUHY
BHUTpary npupoaHoro rasy 3 340.9 no 310.6 tuc. M*/pik, 110 BiJmOBIIa€ eKoHOMIT 8.9
% nanuBa. BiAmoBigHO CKOPOUYIOTHCA ¥ BUKUIU IOKCUAY ByTIewto —3 647.7 1o 590.1
T/pik. IIpocTexyeTbcsi YiTKa MOHOTOHHA 3aJIEKHICTh: KOXKEH HACTYHHUW eTam
MoepHizaiii (85, a motim 88 %) 3abe3neuye 104aTKOBE 3HUKEHHS TUTOMOI BUTPATH
ra3y Ha OJIMHMINIO BIAMYIIEHOT TEIUIOTH, IO MiATBEPIKYE MOLUIBHICTh MOETAIHO1
3aMiHM KoTioarperariB. OTpuMaH1 pe3yibTaTH Y3TrOJKYIOThCA 13 3arajlbHUMU
MIIX0JAaMH JI0 ONTHMI3allii E€HEPreTUYHUX Mepek 1 OO0'€KTIB TerIonocTayaHHs,
BUKJIaJeHUMU B [1-5], Ta miATBEpIKYIOTh, 10 KOMIUIEKCHE MPOEKTYBAaHHS
PO3MOIUTBHOT MEpEeXki ra30MoCTauaHHs JOBXKUHOK 6,8 KM Jy1st 235 T0MOTOCIOIapCTB
cena bapaniBka JMONUIBHO TOEIHYBATH 3 MOJIEPHIZAIIE€I0 KOTEIbHI JJISI JOCATHEHHS
MaKCHUMaJIbHOTO €KOHOMIYHOI'O Ta €KOJIOTIYHOTO €EeKTy.

VY po0OTI BUKOHAHO MPOEKTHE OOIPYHTYBaHHS CHCTEMM Ta3OlOCTadyaHHs cena
bapaniBka boroayxiBcbkoro paiony XapkiBcbkoi obisacti Ha 620 ociO HaceneHHs
(235 momorocmoaapcTB) 3 OPIEHTOBHOIO JOBKUHOK PO3MOJAUIBHOI Mepexki 6,8 kM, a
TaKOX BH3HAYE€HO €(QEeKT BiJA MiJBUIICHHS EHEProe(eKTUBHOCTI KOTENbHI
po3paxyHkoBow motyxHicTio 1,20 MBT. Bceranoneno, mo miasumennas KK]I
kotenbHi 3 0,82 mo 0,90 3abe3nedye eKOHOMIIO TPUPOTHOTO razy Ha piBHiI 8.9 % Ta
BiAnoBigHE ckopoueHHs BUKUAIB CO2, 1m0 CBIAYMUTH MPO JOUUIBHICTh MOJEpHI3aIlil
TEMJIOTEHEPYIOYOTO  OOJagHaHHA  HapajielbHO 3 OYJIBHHUIITBOM  HOBOI
ra3opo3noIibHOT Mepexi. OTpuMaHi pe3yabTaTh MOXKYTh OyTH BUKOPUCTaHI1 IiJ] Yac
pPO3pOOJICHHSI TMPOEKTHOI JOKYMEHTaIlll Ta30MOCTauyaHHs HaceJIeHUX ITYHKTIB
BboroayxiBchkoro paiioHy Ta BU3HaY€HHS NMPIOPUTETHUX 3aX0/1B 3 CHEPTO30epEIKCHHSI
Ha 00'€eKTaX KOMYHaJIbHOI TEIJIOEHEPTETUKHU.
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Beryn

TexHiuHE YIOCKOHAJIEHHS CUCTEM Ta30MI0CTaYaHHs CLIIbCHKUX HACEIEHUX MyHKTIB
Ta ONTUMI3AIlis T'a30BOTO IOCHOJAPCTBA KOTEIEHb € OJHHUM 13 BAXKJIMBUX HANpPsIMIB
M1JBUIIEHHS eHeproeeKTUBHOCTI KOMYHAaJIbHO1 TEIUIOEHEPIeTUKU Y KpaiHU. 3HaYHU N
pe3epB €KOHOMIT MPUPOJJHOTO razy 3akKiageHO Y BHUKOPUCTAHHI TEIIOTH BIIXI1THUX
ra3iB KOTJIIB: JOCHIIP)KEHHSIMH BCTAHOBJIEHO, 10 OXOJIOJXKEHHS MPOIYKTIB 3TOPSHHS
HIKY€ TOUKHU POCH 3 OJANBIIIUM BUKOPUCTAHHSM PEKYIIEPOBAHOI TEIJIOTH AA€ 3MOTY
CYTTEBO MIJABUIIMTH EHEPreTUYHy Ta EKCEepPreTuyHy e(eKTUBHICTh TIa30Boi
TeTUIOreHepyouoi ycTaHoBku [1]. IlutaHHsS pPO3BUTKY pO3NOAUIBHUX MEPEX
ra3onocTadyaHHs W MOJICIIOBaHHS HOBHUX O0'€KTIB BHCBITIICHO y poboTti [2], a
0COOJIMBOCTI KOHBEKTHUBHOTO TEIJIOOOMIHY B TEIJIOYTHIII3alIMHUX YCTaHOBKaX, L0
MPaIOI0Th Ha BIJIXITHUX Ta3ax KOTJIIB, 32 JAaHUMHU HAaTYpHUX BUMIPIOBaHb JCTAIBHO
nocnipkeno B [3]. Ilutanns OaraTomepiogHOr0 ONTHUMAIBHOTO IUIAHYBaHHS
1H(PACTPYKTYpH Tra30TPAHCIIOPTHUX MEPEXK 3 ypaxyBaHHSM PO3MOALTY BUTpAT raszy
pPO3MIISIHYTO B [4], @ cyyacHl NiAXOIU 10 MIHIMI3alli CIOKUBAHHS IPUPOJHOTO razy
noOyTOBUMH KOTJIaMM Ha OCHOBI HEHPOMEpEXEeBUX MojeNeld 1 TEeHETUYHUX
QITOPUTMIB 3amporoHOBaHO B [5]. VY3arampbHeHHS LHMX HANPsAMIB — peKymneparii
TEIJIOTH BIAXIIHMX Ta3iB, ONTHUMI3allli Ta30BOr0 TOCMOAAPCTBA Ta 1HTENEKTYyaIbHUX
METO/IIB KEPYBaHHS CIIOKUBAHHAM I'a3y — € OCHOBOIO JJIsI KOMIUIEKCHOTO TEXHIYHOIO
YJOCKOHAJIEHHSI CUCTEMHU Ta3olocTadyaHHs cena SpoiriBka XapKiBCbKOro panioHy
XapKiBCbKO1 00J1aCTI.

Meroro poOOTH € TEeXHIYHE YJOCKOHAJEHHS CHUCTEMH TIa30loCTayaHHs ceja
SpomiBka XapKiBCbKOTO paiioHy XapKiBCbKOT 00J1aCT1 IIJISIXOM ONTUMI3AIlli FTa30BOTO
rocroAapcTBa KOTENbHI 32 paXyHOK yTHII13allli TEIIOTH BIIX1HUX ra3iB.
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MeTtoamu.

OO0'eKTOM ITOCHIDKEHHS € KOTENbHS, MI0 BXOIUTh JO CKJIaAy Ta30BOTO
rOCIoJIapCTBa CUCTEMH Ta3omocTadyaHHs cena SpomriBka XapKiBCHKOTO pailoHy
XapkiBcbkoi 00sacti. TexHIUHE YJIOCKOHaJieHHS Tiepeadadyae BCTAHOBJICHHS
TEIIOYTHIII3aIIHHOTO 00IaHaHHs (KOHTAKTHOTO a0 MOBEPXHEBOT0 €KOHOMaii3epa)
JUTSL OXOJIO/DKCHHSI BIX1THUX Ta3iB KOTJIOArperaTta HIK4Ye TOYKH POCH BOJISHOI MapH,
0O MICTHTBCS Yy TMPOAYKTaX 3TOPSHHSA MPUPOJHOTO Ta3y, 1 BUKOPUCTAHHS
PEKyIIepOBaHOI TEIJIOTH IS MiTITPiBY MiKUBIIOBAIBLHOI BOAW YW TIOBITPS TOPIHHS,
BIIMOBIHO JI0 MiAX0y, 00IpyHTOBaHOTO B [1]. JlJ1st p03paxyHKOBOI OLIHKU MPHUIHATO
TEIJIOBY MOTY>KHICTh KOTelbHI 0,95 MBT Ta yMOBHY KUIBKICTh TOJIMH BUKOPUCTAHHS
PO3paxyHKOBOTO HABAHTAXXEHHS MPOTATOM oNalroBalibHOrO mepiogy 2100 ron/pik.
Po3rnsiHyTO 4oTHPH eKCIuTyaTalliitHi crieHapii riIMOMHNA 0X0JIOIKEHHS BIX1THUX T'a3iB
Ha BHXOJi 3 kKoTina — 150, 120, 90 Ta 60 °C, ko)XHOMY 3 SKHX BIJIIOBiJa€ TEBHE
3HadeHHs koedimienta xkopucHoi aii (KK]) xorenpni — 0,85; 0,88; 0,91 ta 0,94
BIJIMTOBITHO, 10 BPAaxOBY€E J0JATKOBE HAJXOKCHHSI TEIUIOTH KOHJIEHCAIlii BOJSHOT
mapy B Mipy MOIVIMOJCHHS  OXOJIOJDKEHHS.  XapakTep TeIIoOOMiHYy B
TEIUIOYTHII3aIlIHHIM  yCTAHOBIII Ta 3aJeKHICTh Koe(dillieHTa TEIUIoBIaaaql Bij
POKUMHUX TIapaMeTpiB NPHUHHATO Y3TOKCHUMH 3 pe3yibTaTaMH HaTypHHX
BUMIpIOBaHb, HaBeleHUMHU B [3]. OmTumizaiis po3mnojuly rady B MexaxX Tra3zoBOTO
rOCIOJapCTBa HACCIICHOTO0 MYHKTY BpaxOBYE€ MPHHIMIN 0aratonepioHOTO
IUTAaHYBaHHS 1HQPACTPYKTYPH Ta30TPAHCIOPTHHX Mepex [2, 4], a MepCreKTUBHUM
HanpsMOM TOJATBIIOTO IMiABUIICHHS €(PEKTUBHOCTI KEPYBaHHS CIIOKWBAHHIM Ta3y
BH3HAYCHO 3aCTOCYBaHHS IHTCIIEKTYATbHUX METOIB MPOTHO3YBaHHS HABAHTAKCHHS
KOTEJIbHI, 30KpeMa Ha OCHOBI HEHpPOMEPEKEBUX MOJIEIEH 1 TeHEeTUUYHHUX AJITOPUTMIB
[5]. st mopiBHAHHS ClieHAPiiB MPUIHSITO HIDKYY TEIJIOTY 3rOPSHHS MPUPOIHOTO Ta3y
34,0 MIx/M® Ta ycepeqHeHHN Koe(iliEHT BUKHUIIB TIOKCHUIY BYIJICIIO IIIJ dYac
cnamtoBaHHsl npupojHoro razy 1,90 kr CO2/m?. Ha 0CHOBI 1UX BUXIJHUX JaHUX
BHKOHAHO PO3PaxyHOK PiYHOI BHTpPATH Ta3y, MUTOMOI BUTPATH Ta3y Ha OJIMHUIIIO
BUIIMYIIIEHOT TETUIOTH, MOTYHOCTI PEKyINepOBaHOi TEIIOTH Ta o0csry BUKUIIB CO2
JUTISl YOTUPHOX PO3TIISIHYTHX CLIEHAP1iB OXOJOKEHHS B1IX1THUX Ta3iB.

PesyabTarn.

Pe3ynbraTi po3paxyHKy pidHOT BUTpATH MPUPOIHOTO Ta3y, MUTOMOI BUTPATH Ta3y,
MOTY>KHOCT1 peKyTIIepOBaHOi TeII0TH, 00csaTy BUKUAIB CO2 Ta eKOHOMII ra3y BiIHOCHO
0a30BOTO CIIEHAPII0 JUISi YOTUPHOX PO3TISHYTHX TEMIepaTyp BIAXIIHUX Ta3iB
HaBeJIeHO B Tabmui 1.
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Tabauus 1 [Tokazauku poOOTH KOTENbHI 3AIEKHO BiJl TEMIIEPATYPH BIIX1THHUX Ta3iB
Tem. KK/ Burpara | PekynepoB | Buxkuau Exonomist
BiIXiTHMX | KOTeJbHi, | rasy, THC. aHa CO2, 1/pik | ra3y Big
rasis, °C % M3/pik TeImjioTa, 0a30BoOrO,
kBT %
150 85 248.5 0.0 472.2 0.0
120 88 240.0 38.1 456.1 3.4
90 91 232.1 /3.7 441.0 6.6
60 94 224.7 107.0 427.0 9.6
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Pucynoxk 1 — 3anexnicts Butpatu ra3zy ta KK/ korensHi Big Temneparypu
BIJIXITHUX ra3iB
JI>xepeno pucyHKa: aBTOpcbKa po3po0ka

Sk BugHO 3 Tabnuii 1 Ta pucyHka 1, 3HUKEHHS TeMIEepaTypy BIAXIAHUX Ta3iB Ha
BuxoJi 3 kotaa 3 150 go 60 °C, ToOTO OXOJOJKEHHS MPOIYKTIB 3TOPSHHS HIDKYE
TOYKH POCH, CyNpoBOKy€eThbes 3poctanHsaM KK/ korenshi 3 85 10 94 % 3a paxyHoK
BUKOPUCTaHHS TEIUIOTM KOHAEHcalll BOASHOI mapu. BiAMoOBIIHO NOTYXKHICTH
pekyrnepoBaHoi TermioTu 3pocrae a0 107.0 kBT, a piuHa BuUTpara NpUpOIHOTO razy
3HIKYEThCS 3 248.5 mo 224.7 tuc. M*/pik, mo BignoBizae ekoHoMii 9.6 % manusa.
BianoBigHO CKOpOUYIOThCA M BUKUIU JIOKCUAY ByTieuo — 3 472.2 no 427.0 1/pik.
[IpocTexyeTbcs 4iTKa MOHOTOHHA 3a1€KHICTh: KOXKEH HACTYITHHUM eTarl MOoran0IeHHs
oxoo/keHHs BiaxigHux ra3is (120, a notim 90 °C) 3a6e3neuye 101aTKOBE 3HUKEHH S
MUTOMOI BUTPATH Ta3y HA OJAMHUINIO BiIMTYIIEHOI TEIJIOTH, IO MIATBEPIKY€E TEXHIUHY
JOIUTBHICTG BCTAHOBJICHHSI TEIUIOYTUJII3Al[IMHOTO OOJaJHAHHSA, Y3TOJDKEHY 3
pesyabraramu [1, 3]. OTpuMaHi MOKa3HUKU Y3TOJKYIOTHCS TAKOX 13 3arallbHUMU
MIIX0JdaMH JI0 ONTHUMI3allii Ta30BOT0 TOCIOJAPCTBA Ta 1HTEIEKTYalbHOTO KEpYBaHHS
CIOKMBAHHIM Tra3zy, BUKJIQJACHHUMU B [2, 4, 5], 1 NMIATBEPKYIOTh, M0 TEXHIYHE
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YIAOCKOHAJIEHHSI KOTENbHI JOUIIBHO pO3MISAATH K CKJIAJAO0BY KOMILJIEKCHOT
ONITHMI3allili CHCTEMHU Ira30MOCTavyaHHs cena SAporriBka.

BucHoBku.

VY po6oTi 06rpyHTOBAHO TEXHIYHE YOCKOHAJIEHHS CUCTEMHU ra30ll0CTauyaHHs cea
SpomriBka XapKiBCbKOTO paiioHy XapKiBCbKOT 00JIaCTi MIJITXOM ONITUMI3aIlii Ta30BOTO
rOCIOJIapCTBa KOTENbHI PO3PaxXyHKOBOIO TEIUIOBOK MoTyxHIicTI0 0,95 MBT 3a
paxyHOK yTHJI3allii TeIUIOTH BIAXIAHUX ra3iB. BcraHoOBI€HO, MmO TIIHMOOKe
OXOJIOJKEHHS TIPOIyKTIB 3rOPSHHS HIDKYE TOUkH pocu — 3 150 go 60 °C — mae 3mory
migumut KK kotenmsHi 3 0,85 mo 0,94, oTpumaTu J10JaTKOBY MOTYXKHICTh
pekynepoBanoi temwiotu 107.0 kBt Ta 3abe3neunt eKOHOMIIO IPUPOJHOTO Ta3y Ha
piBH1 9.6 % 3 BianoBiAHUM ckopoueHHSM BUKUAIB CO2. Ile cBiIunuTh PO TEXHIUHY 1
€KOJIOTIUYHY JOIIbHICTh BCTAaHOBJIEHHS TEIUIOYTHJII3AifHOTO OOJIaHAHHS Ha
KOTEJIbHI K CKJIQJIOBOT KOMIUIEKCHOT ONTUMI3aIlii Ta30BOT0 TOCIIOIApCTBA HACEICHOTO
nyHKTY. OTpuMaHi pe3yJbTaTd MOXYTh OyTH BHUKOPHUCTaHI MiJ 4Yac poO3poOIeHHS
MPOEKTHUX PIIIEHB 3 €HEPro30epek eHHsI Ha 00'eKTaX KOMYyHAIbHOT TeIJIOEHEPT€THUKU
XapKiBCbKOTO paiioHy.
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MMPOEKTYBAHHSA I'A30BOI IHOPACTPYKTYPH CEJIA
BOI'TAHIBKA MOJITABCBKOI'O PAMOHY
MNOJITABCBKOI OBJIACTI 3 OITUMI3ALIEIO POBOTH
KOTEJIbHI

IHasiaoscbkuit Cepriit BasepiiioBuu
K.T.H., JOLEHT

XapKiBCbKUI HalllOHAIbHUI YHIBEPCUTET
Mmicbkoro rocrnojapcrsa iMmeHi O. M. beketoBa

Carocapuyk Jlapis OaeriBaa
CTYJEHTKa

XapKiBCbKUM HAIllIOHAJIbHUI YHIBEPCUTET
Mmicekoro rocrnojapctsa iMmeHi O. M. beketoBa

IMa3udikarrist CLTbCHKUX HACEICHUX ITYHKTIB 3IMIIAETHCS OJTHUM 13 MPIOPUTETHUX
HaIpsIMiB PO3BUTKY 1HXKEHEPHOI 1HQPACTPYKTYpHU YKpaiHH, OCKIJIbKU MPUPOJHUN ra3
1 HaaJli € OCHOBHUM JIKEPETIOM TEIUIONOCTavyaHHs JIsl 1HAUBIyalbHOI 3a0yJ0BU Ta
00’exTiB couianbHOi chepu. [IpoexkTyBaHHS pO3NOMUIBHUX Ta30BUX MEpPEx
CYNPOBOJIKYETHCS HEOOXITHICTIO PO3B’SA3aHHS 3a/adi T1APaBIIYHOTO PO3PAXyHKY B
YMOBaX HEBHU3HAYEHOCTI MOMUTY Ta CKIaay rasy, M0 BiIOOpakeHO B Cy4YacHHUX
MiIX04aX 0 IMHAMIYHOT onTUMIi3allii TpyOonpoBiaHux mepex [1].

Po3BuTok MeroaiB OaraTronepioflHOrO IUIAHYBAaHHS JO3BOJISE Y3TOKYyBaTH
IMPOMYCKHY CIPOMOXHICTh JIISHOK MeEpeXi 3 TEePCIEeKTUBHUM 3POCTaHHSIM
HABAaHTAXXEHHS Ta PO3MOJIIOM BUTPAT razy MDK CIOXUBadyaMH, II0 € OCOOJIHMBO
aKTyaJIbHUM JIJIS CUT 13 MOeTanmHo0 3a0y10BOI0, Mo1i0HUX 10 ¢. bornaniBka [2].

[TapanenbHO 3 TiAPaBIIYHUM PO3PAXyHKOM MEPEXI BAKIMBUAM 3aBIIaHHIM €
TMIIBUIIEHHS €HEeProe(EeKTUBHOCTI KOTENbHI, 1[0 )KUBUTh CUCTEMY TEIUIOMOCTadaHHS
cena. Buxopucranus koedimienta Bukopuctanus nanuba (Fuel Input Factor) sax
IHCTPYMEHTY ONTHUMI3allli KepyBaHHS MaJIbHUKOM ra30BOI0 KOTJIa JJa€ 3MOTY CYTTEBO
3HU3UTU TUTOMY BUTpaTy ra3zy 0e3 3aMiHM OCHOBHOTO 0OJajHaHHs [3].

JlocImiKEeHHST MO0 ONTUMI3allii peKUMIB pOOOTH 0araTOKOTIOBUX KOTEJICHb Ha
OCHOBI Mojeneil mnporHozyBainbHOro KepyBaHHi (MPC) mniarBepaxyroTh, IO
aJIanTUBHUM PO3IMO11 HABAHTAXKEHHS MK KOTJIAMHU J103BOJISIE CKOPOTUTH CIIOKHUBAHHS
nanuBa Ha 5—15 % MOPIBHSIHO 3 TPAAULIIMHIMU CXEMaMU PETYJIIOBAHHS «HA MOCTIHHY
TeMiepatypy» [4].

VY KOHTEKCTI mepexoay VYKpaiHH [0 CHCTEM TEIUIONOCTauYaHHsI YeTBEPTOTO
MOKOJIIHHS BIA3HAYAETHCS, 1110 €()EKTUBHICTh MOJIEpHI3allli KOTEJIEHb BU3HAYAETHCS HE
JUIIE CTAHOM TEIJIOT€HEPYBAIBHOTO 00JIaJHAHHS, a 1 Y3TOPKEHICTIO HOro pexxuMiB
po0OOTH 3 peaJIbHUM T'1IPaBJIIYHHUM 1 TETUIOBUM HaBAaHTAXKEHHSIM PO3MOAUTEHOT MEPEXKi

[5].
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[lepcieKTUBHMM HAMpsSIMOM TIABUIIEHHS EKOJOTIYHOCTI Ta30BUX MEPEX €
YaCTKOBE JIOTAJIECHHS BiIHOBIIOBAHOTO BOJHIO, OJTHAK JOCHIKEHHS MOKA3yIOTh, 1110
11e BUMArae OKpeMoro Meperisily MOKa3HUKIB SKOCTI Ta30TOCTa4aHHs i TPOITYCKHOT
CIIPOMOYKHOCTI MEpeXi, 10 BapTO BPAaXOBYBAaTH BJXKE HA CTaJil MPOEKTyBaHHS [6].
TakuM 4MHOM, KOMIUIEKCHE MPOEKTYBAHHS ra3oBOi 1HPPACTPYKTypH cela MOBUHHO
MOEAHYBATU T1IPABIIYHUN PO3PAXYHOK PO3MOAUIBHOT MEpEXi 3 ONTUMI3AIIE0
PEXKUMIB pOOOTH KOTEIIBHI.

Meroro po0OOTH € TPOEKTYBaHHS Ta30pO3MOIiLILHOT Mepexi c¢. bormaniBka
[TonTaBcbkoro paitony I[lonTaBcbkoi 00JacTi HA OCHOBI TIAPABIIYHOTO PO3PaXyHKY
IUISTHOK  TpyOOMpoBOAy 3 MiA0OPOM EKOHOMIYHO JIOUUIBHMX J1aMETpiB Ta
pPO3pOOJICHHST 3aXOJ[IB 3 ONTHUMI3allii pPeXUMy pPOOOTH Ta30BOi KOTEIbHI CUCTEMHU
TEIUIONOCTavYaHHs Cena.

lNapaBiaiuHMil po3paxyHOK PO3MOAUTEHOT MEpeKi HU3BKOTO THUCKY BHKOHAHO 3a
METOJIMKOI0 PO3PaXyHKY AUISTHOK TPyOOIPOBOAY 3a BHTPATOIO Ta3y, IO BPaXOBYE
3aJICKHICTh BTPATH TUCKY BiJ JOBXHUHH, JiaMeTpa JUISTHKA Ta peXUMy pyXy rasy. Jlmns
KOXKHOI JIIJITHKH MEpEeXl 1-TOr0 HOMEpa BH3HAYEHO poOOUYy IIBUIKICTh PYyXy Tazy,
KOe(IIieHT T1ApaBIIIHOTO TEPTS Ta BIAMOBIAHY BTPATy THUCKY.

apc = 20 (8) (22 @

K, , 68)\02>
A = 0,11 (d—i + R—ei) )
40;
d = |[—— 3
= 2 3)
QKZB'QHp'nK 4)

Api — BTpaTa THUCKY razy Ha auisHii i, [1a; 4i — xoedilieHT riapaBaIyHOTO TEPTS
IUISTHKY 1; Li — J0BXKUHA OUISHKH 1, M; 0 — BHYTPIIIHIMA AlaMeTp TPyOH AUISHKY 1, M;
p — TyCTHUHA MPUPOJHOTO Ta3y, Kr/M>; Wi — IMIBUIKICTh PyXy a3y Ha AUISHII 1, M/C.

Ke — exBiBajieHTHa HIOPCTKICTh BHYTPIIIHBOI MOBEPXHI TpyOH, M; Rej — umncino
Peitronpaca miusa gusaky 1; Qi — po3paxyHKoBa 00’eéMHa BUTpara ra3y Ha JUISHIN 1,
M?/C; Woon — IOIMycTUMA (pO3paxyHKOBA) MIBUAKICTh PyXy rasy, M/c.

Qx — KOpHuCHa TEIUIoBa MOTYXHICTh KOTHa, KBT; B — BuTpara razomnoaioHoro
naiguBa, M*/roa; Q,f — HUXKYa TeIioTa 3TOPsSHHS NMPUpPOHOTO Ta3y, MJIx/mM?; 1. —
Koe(diieHT KOPUCHOI A1i KOTa 3 ypaxyBaHHSIM 3aX0/iB ONTHUMI3allii.

Ha ocnoBi ¢opmyn (1)—(4) BUKOHAHO TigPaBIIYHHA PO3PAXYHOK IIIECTH
XapakTEepHUX AUISHOK Ta30pO3MOJUIBHOI MEpeXl — BIJ TOYKH MHIAKIIOYEHHS 0
razoperyiaropHoro nyHkty (I'PII) no waiiBinjganeHimoi rpynud CHOXUBaYiB.
Po3paxyHkoBa ryctuHa mpupoaHOro rasy mnpuiiHsata p = 0,73 kr/m?, kiHeMaTu4Ha
B’s3kicTh — v = 14,3-10° mM?/c, ekBiBaJIeHTHA IIOPCTKICTh BHYTPIIIHBKOI IMOBEPXHI
Tpy0 — Ke = 0,1 mMm. Pe3ynbratu po3paxyHKy HaBeAeHO B Tabnuii 1.
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Taoauus 1. Pe3yJbTaTu riagpaBiaivHOro po3paxyHky AUISHOK ra3onpoBoay C.

BborpaniBka
Ne misIssHKH Li, m Qi, M*/Trox di, MM Wi, M/C Api, I1a
1 850 210 150 3,3 560
2 620 140 125 3,2 480
3 540 95 100 3,4 610
4 410 62 80 3,4 640
5 330 38 63 3,4 680
6 275 21 50 3,0 590
7007 * - 3.40
600 - - 3.35 §
£ 500 - F3.30 2
g -3.25 ©
> 400 =
S -3.20
@ 3001 F3.15 3
E 200 - L 3.10 %
100 A L 3.05 3
- 3.00
0 -
1 2 3 4 5 6

Homep pinsHkn mepexi

I Ap,Ma =—@— w, M/C

Pucynok 1. BrpaTa Tucky Ap Ta IIBHAKICTH PyXy ra3y w Ha JiJISIHKaX Mepexki
LDicepeno pucynka: pospobaeno agmopamu 3a pe3yibmamamu. pO3PaxyHKy.

Sx BumHo 3 Tabnumi 1 Ta pucyHka 1, BTpara THUCKY Ha JAUISHKaX Mepexi
3MmiHIO€eThCS B Mexkax 480—680 [1a i He € MOHOTOHHOI (DYHKITIEIO JOBXKHUHH JAUISHKY:
HaiioineIe 3HaueHHs (680 I1a) orpumano Ha gt 5 (L =330 M, d = 63 MMm) gepe3
BIZIHOCHO BUCOKY IIBUJKICTB pyXy razy (w = 3,4 m/c) 1 manuii giametp TpyOu, ToAl sIK
Ha ausHml 2 (L = 620 m, d = 125 Mm) BTpaTa TUCKY € HaiiMeHow (480 [1a) 3apasku
OUTBIIIOMY TIEPETUHY TPYOOIIPOBOY, MONPHU 3HAUHY JOBKUHY.

CymapHa BTpara TUCKY 110 HaliJIOBIIOMY PO3PaXyHKOBOMY HAMPAMKY (IiUISHKH 1—
5) cranoBuTh Onu3bko 2650 Ila, m0 He mepeBUINy€E AOMYCTUMOTO HOPMATUBHOTO
nepernany TUCKY JJIs Mepek Hu3bKoro TUCKY (10 1800—3000 I1a 3anexHo Bix KaTeropii
JUISTHKY), 1 MITBEPKY€E KOPEKTHICTh NPUUHATUX AlaMeTpiB d = 50...150 mm.

[IIBuakicTh pyXy rasy Ha BCiX JUIsSHKax nepeOyBae B mianazoHi 3,0-3,4 m/c, mo
CYTTEBO HWXKYE OMYCTUMOI MexXi (7 M/C i MepeX HU3BKOTO THUCKY), 3aTUIIAI0YN
TEXHOJIOTIYHUN pe3epB MPOMYCKHOT CIIPOMOKHOCTI Mepeki Ha BUIMAJIOK MPUETHAHHS
HOBHX CIIO)KHMBAYiB Ha €Tanax 1moajbInoi 3a0y/10BH cela.

Bukopucranus po3paxoBaHoro 3a (opmynoro (4) TEmIoBOro HaBaHTAKEHHS
KOTENIbHI CHIIBHO 3 KOE(]IIiEHTOM BUKOPHUCTAHHS MajauBa [3] J03BOJWIO OIIHUTH
notenuian miasumeHusa KK/ korenbHi 3 N« = 0,88 10 1« = 0,93 3a paxyHOK onTuMi3aii
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PEXUMY KepyBaHHS NATBHUKOBUM MPUCTPOEM, IO BiJMOBIIA€ EKOHOMIi MPUPOJTHOTO
ra3zy B Mexax 5—6 % Ha onaTtoBajIbHHI CE30H 1 Y3roKyEThCA 3 pe3ysibTaTaMu [3; 4].

3a pesylnbTaTaMd BUKOHAHOTO TiJIPABIIYHOTO PO3PAXyHKY 3alpONOHOBAHO
BaplaHT TpacyBaHHs Ta JlaMeTpiB ra3opo3noAulbHOI Mepexi c. bormaniBka, 110
3abe3nedye JomyCTUMI IBUAKOCTI pyxy rasy (3,0-3,4 m/c) Ta cyMapHy BTpary THCKY,
sKa HE MEePEeBUIIy€ HOPMATUBHUX 3HAYCHB I MEPEXK HU3BKOTO THCKY.

BcranoBieHo, 1m0 BH3HAYaJIbHUM BIUIMB Ha BTpaTy THUCKY Ha [UISHIN Mae
CHIBBITHOIIICHHS 11 JOBKUHU Ta JliaMeTpa, a He JOBXHWHA JUISHKH cama Imo co0i, 1o
MIATBEPIHKYETHCS MOPIBHIHHAM JUISHOK 2 Ta 5.

3anponoHoOBaHl 3aX0AM 3 ONTUMI3alli pPEeKUMY POOOTH KOTENIbHI HAa OCHOBI
KepyBaHHSI KOe(IIIEHTOM BUKOPUCTAHHS MalvBa J03BOJSIOTH miaBuiutu KKJI
KOTEJIbHI [IOHAMEHIIe Ha 5 B. M. 1 CKOPOTUTU BUTpATy MNPUPOJHOTO Ta3y Ha
OTATIOBATLHUIN CE30H, IO 3arajioM IiJIBUIY€E €HEePreTUYHY €(EeKTUBHICTh CHCTEMH
ra3orocTrayaHHs 1 TEIUIONOCTavYaHHs cejia bormaniBka.
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Beryn. Excruryarartiss ra30po3noaiIbHUX MEPEX CUIBCBKHX HACEICHUX IyHKTIB,
noOy/I0BaHUX 3a HOPMAaTUBAMH MOMEPEAHIX JECSITUIITh, YacCTO CYMPOBOKYETHCS
CYTTEBUM  3allacOM  MPOMYCKHOI  CIPOMOXHOCTI  BIAHOCHO  (DaKTUYHOTO
ra3oCroKUBaHHS, 110 3HUXKYE €KOHOMIYHY €()EKTHBHICTH CHCTEM Ta30MOCTavyaHHS.
3amavi AUHAMIYHOT ONITUMI3aIlii Ta30TPAHCIIOPTHUX MEPEX B YMOBAX HEBU3HAYEHOCTI
MOMUTY Ta CKJaay ra3y HaOyBaloOTh Jenalli OUTbIIOro 3HAYEHHS JJi1 OOIpyHTYBaHHS
palioHaIbHUX PIlIEHb 1010 PEKOHCTPYKIIII Takux Mepex [1].

CyyacHi miAXOAM [0 MOJIETIOBAaHHS I oNTUMI3alii PO3MOAUIBHUX MEpex
OPUPOJHOTO Ta3y [Jisg HOBUX TMPOEKTIB MPUETHAHHS CIOXXUBAYIB JO3BOJISIIOTH
y3rOJDKyBaTH  JiaMeTpu  TpyOONpOBOMIB 13  peaTbHUMH  TiAPaBIIYHUMU
HaBaHTAXXEHHSIMH, 1110 € OCHOBOIO JIJIs pallioHali3a1lili BX&Ke ICHYFOUUX MEpPexk, MO IIOHUX
10 Mepexi ¢. Mupne [2].

[lutanHs HAAIMHOCTI ra3omnoCTavyaHHs NpH palfioHami3amii Mepexi He MEHII
BXJIMBE 3a C€KOHOMIYHY CKJIQJIOBY: METOJW OIlIHIOBAaHHS HaJIWHOCTI Ha OCHOBI
0alleCIBCBKUX MepeX 1 TIMOOKOTO HaBYaHHA 3 MIAKPIIUIEHHSM Jal0Th 3MOTY
BpaxyBaTH PU3MKU 3HMKEHHS MPOMYCKHOI CIPOMOKHOCTI OKPEMHUX JUISTHOK TIiJ] Yac
iX MOYKJIMBOTO Iepepo3paxyHKy Ha MeHIIUH aiametp [3].

[TapanensHO 3 pallioHaTi3all€l0 MEPEXi BaXJIUBUM 3aBJAHHSIM € TEXHOJIOTIYHE
BJIOCKOHAJICHHSI KOTEJIbHI, 110 3a0e3neuye TemionocTayaHHs cena. BukopucraHHs
koeginienTa Bukopucranus nanusa (Fuel Input Factor) six iHCTpyMeHTy onTumizaii
KepyBaHHS MaTbHUKOM Ia30BOT0 KOTJIA A€ 3MOTY CyTTEBO 3HU3UTH TUTOMY BUTpATy
ra3zy 6e3 3aMiHU OCHOBHOTO 0OJagHaHHs [4].

VY3roKkeHHs TIAPABIIYHUX 1 TEIUIOBUX XapaKTEePUCTUK MEPEXI B 3ajja4ax OanaHcy
«MPOMO3ULIA — HOMUT» MIATBEPIKYE, 110 €HEPro30epeKeHHsI 1 CKOPOUEHHS BUKHUIIB
JOCSTAIOThCS HacaMIiepe/1 3a PaXyHOK CYMICHO1, a He 130JIbOBaHOT ONITUMI3allli Mepexi
Ta JpKepena Teronocrayanus [5].
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[TepcieKTHBHUM HANpPsIMOM TIBUIIEHHS E€KOHOMIYHOT €()EeKTHBHOCTI Ta30BUX
MEpeX € MOJENl ONTUMAIBHOTO PO3MOJAUTY MPOIMYCKHOI CIHPOMOXHOCTI MIXK
ninsukamu  (pipe sharing), siki Ha piBHI JBOPIBHEBOi ONTHUMIi3alliiiHOT 3a1ayi
J03BOJISIIOTh BUSIBJIATH JUISHKHA 3 HAJUTUIIKOBUM IE€pepizoM TpyOHW, MPHUAATHI s
parioHanizamii 6e3 moripiieHHs HaIIHHOCTI raszornocradaHHs [6]. Takum 4YuHOM,
palioHami3allisg CHCTEMHM Ta30Il0oCTadyaHHs ceida MupHe NOBHMHHA IO€IHYBaTH
MEpPEeBIPOYHUN TIAPABIIYHUNA PO3PaXyHOK ICHYIOUOI MEpeXi 3 TEXHOJIOTTYHUM
YIOCKOHAJIEHHSM PEKUMY POOOTH KOTEIIBHI.

Meta po6oTu. MeToto poOOTH € palioHaTI3alllsl CUCTEMH Ta30MOCTadyaHHS C.

Mupue bopucninbscbkoro paitony KuiBcbkoi 00iacTi Ha OCHOBI MEPEBIPOYHOTO
TiIPaBIIYHOTO PO3paxyHKy ICHYIOUHX JUISHOK MEpEeXl 3 BHUSBIEHHSM peE3epBiB
IPOMYCKHOI ~ CIPOMOXKHOCTI Ta  pO3pOOJIEHHS 3aXOJdiB 3  TEXHOJIOTIYHOTO
BJIOCKOHAJICHHSI P&KUMY POOOTH Ta30BOT KOTEIbHI.
Marepianu Ta Meroau. IlepeBipouHuil TrigpaBAIYHUNA PO3PAXYHOK ICHYHOYOI
PO3MOAUTHHOT MEPEkKi HU3BKOTO TUCKY BUKOHAHO 332 METOJIUKOIO PO3PAXYHKY JUISTHOK
TpyOOIpOBOy 32 PAKTUUHOIO BUTPATOIO T'a3y, 110 BPaXOBYE 3aJI€KHICTh BTPATH TUCKY
BiJI IOBXKUHU, JliaMeTpa IUISTHKH Ta PpeKUMY pyXy Trazy. s omiHioBaHHS TOLUUIBHOCTI
MOJANBIIOI eKCIUTyaTalil YW Nepepo3paxyHKy JUISHKA BBEIACHO KOEQILIEHT
palllOHAIBHOCTI Mepepidy, IO XapaKTEPHU3y€ CHIBBIIHOIICHHS JOMYyCTUMOI Ta
(akTUYHOT IBUAKOCT1 pyXYy Tazy.

ap= 20 (4) (2 @

K, , 68)\%2°
A = 0,11 (d—i E) )
ki = %T (3)
QK:B'QHp'nK 4)

Api — BTpaTa THUCKY razy Ha auisHili 1, [1a; 4i — xoedimieHT riapaBaigHOTO TEPTI
TUISTHKY 1; Li — MOBXWHA TUISHKH 1, M; 0i — BHYTPIIIHINA giaMeTp TPyOH AUISHKH 1, M;
p — TyCTUHA MPUPOJHOTO Tra3y, Kr/M?*; Wi — IIBUIKICTh pyXy a3y Ha AUISHII 1, M/C.

Ke — ekBiBaJieHTHA IIOPCTKICTh BHYTPIIIHBOI MOBEPXHI TpyOH, M; Rej — uucmio
PeitHonbaca i auisHkd i; Ki — koedilieHT pamioHaIBHOCTI mepepily IUISHKA 1
(BITHOIIIEHHSI JOMYCTHUMOI INBUAKOCTI 1O (aKTHUYHOI); Woon — JOMYyCTHMA
(HOpMaTHBHA) MIBUIKICTh PYXY Ta3y, M/C.

Qx — KOpHCHa TeIIoBa MOTYXHICTh KOTia, KBT; B — BuTpara razomoaionoro
nanusa, M*/ron; Q> — HuXK4Ya TerioTa 3ropstHHS npupoaHoro razy, MJLx/m?*; 1 —
Koe(ili€EHT KOPUCHOT Jii KOTJIa 3 ypaxyBaHHAM 3aXO0/[iB ONTHUMI3allii.

PesyabraTHn Ta oOropopenHs. Ha ocnoBi ¢opmyn (1)—(4) BuKOHaAHO
MEePEBIPOYHUN TIAPABIIYHUNA PO3PAXyHOK IIECTH XApaKTEPHUX [UISHOK ICHYIOYOi
ra3opo3moaiIbHOT  Mepexi c¢. MupHe — BiI TOYKH MIAKIIOYEHHS 10
razoperyistopHoro nyHkty (I'PII) no HaiiBigganeHimoi Tpynu CHOXKHBAYIB.
Po3paxyHkoBa ryctuHa mpupoAHOro raszy npuitHsata p = 0,73 kr/m?, KiHeMaTuyHa
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B si3KicTh — Vv = 14,3-107° m?/c, eKkBiBaJIeHTHA MIOPCTKICTh BHYTPINIHBOI MOBEPXHI
Tpy0 — Ke = 0,1 MM, gomycTUMa MBUAKICTh PYXY razy — Wyon = 7 M/C. Pe3ynbpTaTn
pPO3paxyHKy HaBeJIeHO B Ta0uii 1.

Taouuuns 1. Pe3yJbTaTi IepeBipoOYHOro riipaBjJivHOr0 po3paxyHKy AUISHOK

razonposoay c. Mupse

) Ne Li, m 3Qi' di, MM Wi, M/c Api, I1a ki, —
TIJISTHKH M3/ron
1 780 185 140 3,3 560 2,12
2 560 120 110 3,5 610 2,00
3 460 78 90 3,4 610 2,06
4 350 45 70 3,2 570 2,19
5 300 27 57 2,9 530 2,41
6 230 15 45 2,6 440 2,69
' 25 F 600
G F575
2 2.0 =
§ - 550 §
é 159 L 525 g
; 1.0 4 - 500 £
% 0.5 (475 °
< - 450
0.0
1 2 3 4 5 6

Homep pinsHkn mepexi

mm k- —e— Ap,Tlla

Pucynok 1. KoedinienT pamionajabHocTi nepepisy k Ta BTpara Tucky Ap Ha
AUISTHKAX Mepexi
LDicepeno pucynka: po3pobaeHo agmopamu 3a pe3yibmamamil pO3PaAxyHKy.

Ax BugHO 3 Tabnuii 1 Ta pucyHka 1, KoedilleHT pamioHATBHOCTI mepepizy k
3MiHIOETBCS B Mexkax 2,00—2,69 1 3pocTae B HalpsIMKY Bijl MariCTpajibHOI TIISHKHU 1
1o nepudepiiiHuX NUISHOK Mepexi: Hailouibiue 3HaueHHs (k = 2,69) oTpumano Ha
ninsaii 6 (d =45 MM, w = 2,6 M/c), 1110 CBITYMTH PO 3HAYHUM HEBUKOPHCTAHMI 3ar1ac
MPOITYCKHOI CIIPOMO>KHOCTI 11€1 AUISAHKH, TOA1 siK Ha AUtaHml 2 (d = 110 mm, w = 3,5
M/c) koedimient € HaimenmuM (k = 2,00) 1 BigmoBijzae HaWOUIBIN PaIIOHATBHO
BHKOPHUCTAHOMY IIepepi3y TpyOu.

Brpara TucKy Ha niisHKax Mepexi 3MiHioeThesa B Mexax 440-610 Ila; cymapna
BTpaTa TUCKY 10 HAMIOBIIOMY PO3PaxyHKOBOMY HAIPSAMKY (IUISHKH 1—5) CTaHOBUTH
onu3bko 2280 Ila, m0 He mepeBuIlly€e AOMYCTUMOTO HOPMATHUBHOIO MEpenagy TUCKY
st Mepex Hu3bkoro Tucky (1m0 1800—-3000 Ia 3amexxHo Bij KaTeropii UTSTHKH).

Hinsaku 4—6 3 KoedilieHTOM pallioHAIBHOCTI K > 2,2 MOIIBHO PO3TIsSIaTH SK
MPIOPUTETHI KaHIUAATH Ha MEepepo3paxyHoK JiaMeTpa Mpu 4eproBiid PeKOHCTPYKIIii
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MEpeXKi: 3MEHIIEHHS JiaMeTpa MHUX [IISHOK JO3BOJUTH CKOPOTHUTH KamiTalbHI
BUTpATU Ha TpyOOmpoBi 0Oe3 BUYEpPHaHHS HOPMATUBHOIO 3alacy MPOMYyCKHOI
CIIPOMO>KHOCTI, OCKUIbKH HaBITh MICIs MOXJIMBOTO 3MEHIIIEHHS Tepepi3y MIBUJIKICTh
PyXy rasy 3aJIMIIaTUMEThCS ICTOTHO HUKYOIO 32 JOIMYCTUMY MEXY Wyon = 7 M/C.

Bukopucranus po3paxoBaHoro 3a (opmynoro (4) TEmIoBOro HaBaHTAKCHHS
KOTEJIbHI CHIIBHO 3 KOE(IIiEHTOM BUKOPHUCTAHHS MaiuBa [4] J03BOJWIO OIIHUTH
notenmian niaBunieHHs KKJ[ xotenbHi 3 M« = 0,87 mo m« = 0,92 3a paxyHOkK
TEXHOJIOTIYHOTO BIOCKOHAJIICHHS PEXUMY KEpPyBaHHS MaJbHUKOBUM MPHUCTPOEM, IO
BiIOBi/Ta€ €KOHOMIi MPUPOJIHOTO razy B Mexkax 5—6 % Ha omaaroBaJIbHUN CE30H 1
Y3TOMIKY€EThCS 3 pe3yabTarami [4; 5].

BucnoBku. 3a pesynbTaTaMu BUKOHAHOTO IEPEBIPOYHOrO TIAPABIITYHOTO
pPO3paxyHKy BCTaHOBJIEHO, IO ICHYIOYA Ta30pO3MOJIbHA Mepexa c. MupHe Mmae
3HAYHUU 3arac MpOIyCKHOI CIPOMOKHOCTI1 (Koe(imieHT parioHaIbHOCTI iepepizy k =
2,00-2,69), mo CcBigUUTH MPO JIOIUIBHICTH ii parioHamizamii Ipu MOJaIbIIIN
PEKOHCTPYKIIIi.

BusiBnieno tpu nuisiaku (4, 5, 6) 3 koedilieHTOM paiioHaaIbHOCTI K > 2,2, niis sKux
PEKOMEHJIOBAHO MEPEepO3pPaxyHOK jJiaMeTpa B OiK 3MEHIIIEHHS 3 METOK CKOPOYEHHS
KaliTaIbHUX BUTPAT 32 YMOBHU 30€pEXKEHHS IOMYCTUMUX IIBUIKOCTEH pyXy razy Ta
HOPMATUBHOI BTPATH THUCKY.

3anponoHOBaHI 3axXOAM 3 TEXHOJOTIYHOTO BJOCKOHAJIEHHS pPEXHUMY pPOOOTH
KOTEJIbHI Ha OCHOBI Ke€pyBaHHs KOe(]iI[lEeHTOM BHUKOPHUCTAHHS MaJIMBa JTO3BOJISIIOTH
nigsuiuT KKJ[ koTenbHi moHaliMeHIie Ha 5 B. I1. 1 CKOPOTUTH BUTPATY MPUPOTHOTO
ra3y Ha ONaJlOBaJIBLHUM CE30H, IO 3arajioM IIiJIBUIIYE €KOHOMIYHY Ta €HEPreTHUHY
e(eKTUBHICTh CUCTEMH Ira30TI0CTavyaHHs 1 TEIJIONOCTavYaHHs cena MupHe.
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The growth in global energy demand has significantly intensified the search for
new energy sources and energy storage methods [1]. It has been established that direct-
contact heat recovery units, characterized by direct heat exchange between a gas (air)
and a bed of particles, have considerable potential for improving energy utilization
efficiency. This study presents data on heat transfer between a through-flow gas stream
and a dense moving bed of expanded clay and gravel at temperature differences typical
of industrial facilities with low-temperature heat emissions. Rational operating
parameters of direct-contact heat recovery units are characterized by the heating rate
and heat-transfer intensity [2]. Beds of granular material (packings) are widely used in
many industries, particularly in power engineering, chemical technology, and
transport. Predicting liquid or gas flow parameters is an important task in the design of
apparatuses containing such packings [3]. The aim of this study is to select a suitable
material for use as a granular packing and to determine rational operating parameters
for heat transfer.

The particle size of the packing that provides the most complete heat exchange
between the gaseous and solid media depends largely on the thermophysical properties
of the solid packing. The granular material should possess the following properties:
high thermal conductivity, hardness, abrasion resistance, heat resistance, and chemical
resistance. Material cost is also an important consideration when selecting the packing.
Quartz, corundum, zeolites and other minerals, ceramics, polymeric materials, and
sand may be considered as particulate materials. At the same time, the operating
conditions of the heat exchanger must be taken into account. The packing material
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should have a high specific heat capacity, be thermally and chemically resistant, not
crack under rapid temperature changes, not evaporate or undergo significant abrasion,
and withstand impact loads.

The following quantities are used to characterize packings and heat exchangers
based on them: specific particle surface area per unit bed volume, m?/m?; bulk density
of the packing, kg/m?; equivalent particle diameter, m; and bed porosity, €.

Gravel and expanded clay were selected for further investigation; their properties
are presented in Table 1.

Table 1.
Main characteristics of the granular materials and bed geometry

Specific heat .
Material capacity c,, ;I;\? /?gz)conductIVIty M Density p, kg/m?
J/(kg-K)
Gravel 750-1000 0.4-0.93 1950-2022
Expanded clay | 840 0.16-0.20 825-950

The experiments were conducted using a test rig containing a vertical working
section in the form of a cylindrical channel loaded with granular material. The bed
height was 0.40-0.52 m. In the study of heat transfer in a dense moving bed, the
material moved through the channel under gravity while being heated by an air stream
supplied laterally through an air duct located directly above the outlet opening. The
bed velocity was controlled by the discharge opening. A schematic diagram of the
experimental setup is shown in Fig. 1.

The experimental procedure was as follows. The required air temperature was set
on the controller, after which fan 1 and heater 2 were switched on. The air flow rate
was regulated by a damper at the fan inlet. Once the setup reached the required
operating conditions, a specified mass of material was loaded and temperature
measurements were started. The temperatures of the air and material were measured at
the inlet and outlet of the setup, as well as the material temperature at a distance of 0.12
m from the upper level of the heat-exchange section. The maximum bed height was
0.52 m and the channel diameter was 0.1 m. Temperatures were measured at 30 s
intervals. The inlet air temperature was varied from 50 °C to 80 °C. Each experiment
was repeated three times. During the experiments, the temperatures of the air and
particles were determined at x = 0 and x = L of the working chamber, as well as at x =
0.75L (for a loading mass below 2.01 kg). The resulting data were used to analyze the
effects of process duration, bed mass, and inlet temperature on the temperature
distributions of the solid and gaseous components, and to calculate the amount of heat
transferred.
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Figure 1. Experimental setup for studying heat transfer in a dense bed of granular
material. Source of the figure [4].
1 —fan; 2 — heater; 3 — anemometer; 4 — screen; 5 — working chamber;
6 — thermometer; 7 — particulate material; 8 — particulate-material collection
vessel; 9 — insulation.

The following measuring instruments were used: TVE-0.5-0.01 electronic scales,
TKhA (K-type) thermocouples used together with an M4533/1Ts digital multimeter,
and an ATT-1004 anemometer. Figure 2 shows photographs of the setup with the
measuring instruments connected.

comnim WA )

gAY (5
' r

Figure 2. Experimental setup equipped with instruments for measuring
temperature and gas-flow velocity. Source of the figure: own illustration
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Figure 3 shows the expanded-clay temperature as a function of time at different
distances from the inlet. As can be seen from the graph, the material temperature varies
along the bed height even after steady-state conditions have been reached, which is
associated with heat losses to the surroundings. The material at the inlet is heated most
intensively. At x = 0, the material temperature does not exceed 71 °C, while the period
of intensive heating ends after 600 s (indicated by the dashed line in the graph) at a
temperature of 68 °C. The heating rate of the material at the inlet section decreases
after 240 s of operation.

80

200 400 600 800 1000 1200 1400
T, C
Figure 3. Variation of expanded-clay temperature with time at different distances
from the inlet. Source of the figure: own illustration
1—tm,x=0;2—tn, x=0.39m; 3 —t,, x=0.52 m; t', = 80 °C.

In all experiments (Fig. 3.5), the heating rate of the material at the inlet section was
substantially higher than at the outlet. A reduction in bed mass also increased the
heating rate at both the inlet and outlet sections. At t’, = 80 °C, the heating rate at the
outlet section was 0.065 K/s; at t', = 60 °C, it was 0.044 K/s for a loading mass of m =
2.01 kg; and at m = 1.7 kg, the heating rate was 0.059 K/s. At the same loading mass
(curves 1 and 2) and the same material temperature corresponding to the change in
heating intensity for curve 2, t = 53 °C, the heating rate under condition 1 was 0.1 K/s.
A 20% reduction in loading mass resulted in a 25% increase in the heating rate.

Experiments with a dense stationary bed of gravel showed a significant quantitative
difference in both the heating rate and the time required to reach steady-state
conditions.

It was established that, during heat exchange between heated air and a dense
stationary bed of granular material, the temperature curves have a similar form for
expanded-clay loading masses of 2.01 kg and 1.67 kg, inlet air temperatures t’, = 50—
80 °C, and ambient and initial material temperatures of 13-28 °C. The differences
concern the time required to establish thermal equilibrium and the temperature levels
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at the inlet and outlet of the apparatus. The initial temperature of the gaseous
component has a substantial effect on the material heating rate. At t', = 80 °C, the
heating rate of expanded clay at the outlet section is 0.065 K/s; att’, = 60 °C, it is 0.044
K/s for a loading mass of m = 2.01 kg; and at m = 1.7 kg, it is 0.059 K/s. At the same
loading mass, m = 2.01 kg, and at the same material temperature, t = 53 °C,
corresponding to the decrease in heating intensity at t’, = 60 °C, the heating rate at t', =
80 °C is 0.1 K/s. The time required to reach thermal stabilization in a stationary
expanded-clay bed is determined by the inlet air temperature and loading mass and lies
within 400500 s for inlet temperatures t', = 60 and 80 °C and masses m = 1.7 kg and
2.01 kg. The heating rate of expanded clay lies within the range 0.044-0.1 K/s.
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MOHETAPHA TPAHC®OPMAIIIA SAIOHII:
BHYTPIHIHI TA I'/IOBAJIBHI EKOHOMIYHI
HACJ/IIIKHA

Apomesny Hatans boryciiaBiBHa

K.€.H., TOILIEHT

Hamionanbawuii yHiBepcuTeT «JIbBiBChKA MOMITEXHIKAY,
[HCTUTYT €EKOHOMIKH 1 MEHEJI)KMEHTY,

Kadeapa MEHEHKMEHTY 1 MDKHAPOHOTO MIANPUEMHHUIITBA

IBaxiB Mapko Map’sstHoBHY

CryneHnt

Harionanbauii yHiBepcuTeT «JIbBIBChKa MOJTITEXHIKAY,
[HCTUTYT €KOHOMIKH 1 MEHEPKMEHTY

TpuBanuii nepion 3Ha4HOTO AU(epeHIfialy NPOUEHTHUX CTaBOK MK SIMOHIEI0 Ta
IHIIUMH ~ PO3BUHEHUMH E€KOHOMIKAMHM CTBOPIOBaB CHPHUSTIMBI  YMOBU  JUISt
BUKOPUCTAHHA SIMOHCHKOI €HU Yy cTpareriax carry trade. IuBectopu 3anmydanu
(diHaHCYBaHHS B €HAX 32 BiTHOCHO HU3bKUMHU MPOIEHTHUMHU CTaBKaMHU, KOHBEPTYBAJIN
OTpUMaH1 KOIITH B 1HO3EMHY BaJIOTy Ta IHBECTYBaJIM iX y aKTHMBU 3 BHIIOIO
OYIKyBaHOIO JOXIAHICTIO, 30kpema y CIIA Tta kpaimax €Bpomnu. MacmrabHe
BUKOPHMCTAHHSI TAaKOi CTparerii MpoTsIroM TPHUBAJOrO0 TNepioay MOCHUITIOBAJIO
CTPYKTYPHHUM TUCK Ha KypPC €HH Ta CPUSIO ii MOCIa0IEeHHIO 00 OCHOBHUX CBITOBHX
BaJIIOT.

3HEeIIHeHHs €HU Ma€ HEOAHO3HAUHI HACIJIKH ISl ITOHCHKOT €EKOHOMIKH. 3 OHOTO
OOKY, BOHO ITiJIBHIIY€ IIIHOBY KOHKYPEHTOCIIPOMOXHICTh SITOHCHKUX €KCIIOPTEPiB, a 3
1HIIOTO — 301JIbIIIy€ BapTICTh IMIIOPTOBAHUX TOBApiB Ta €HEPreTUYHUX pecypceiB. s
E€KOHOMIKM SIMOHIi, sKa 3HAYHOI MIPOI0 3aJeXKUTh Bl IMIOPTY EHEPrOHOCIIB,
MOCJ1a0JIeHHs] HAalllOHAIBbHOI BAJIIOTH CTBOPIOE JOAATKOBUMN 1HQIIALIHHUN TUCK 1 MOXeE
3HIKYBATH pealibHy KyIiBEIbHY CIIPOMOXKHICTD JIOMOTOCIOAPCTB.

VY BianoBiab Ha 3MiHY 1HQIAIHHOT cuTyallii Ta MOoCTymoBe GopMyBaHHS YMOB JJIs
BUXOAY 3 TpuBasoro aedsuiinoro cepenopuina bank Anonii (Bank of Japan, BOJ) 3
2024 poky po3moyaB MOCTYIOBY HOpMaii3alil0 MOHETapHOi nmomTuku. Lleil mpouec
03Ha4YaB MOCTYMOBHI BIIX1J BiJl HAJI3BUYAHHO HU3BKUX MPOIEHTHUX CTABOK Ta IHIIUX
HETPAIUIIHHUX 1HCTPYMEHTIB MOHETAPHOTO CTUMYITFOBAHHSI, K1 IPOTSITOM TPHUBAJIOTO
4acy 3aCTOCOBYBAJIUCS 1JI NPOTUIIL A€l Ta MATPUMKHA €KOHOMIYHOT aKTUBHOCTI.
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PiBeHb iHOAALT MpoueHTHa cTaBKa

Puc. 1. J[unamika temmy iHpIALII Ta OPOLIEHTHOI cTaBKU B AnoHii
Jlxepeno pucynka [1] [2].

[TinBuIIeHHS MPOIIEHTHUX CTABOK y SIMOHIT cripuse CKOpodYeHHIO AudepeHItiany
MPOIIEHTHUX CTABOK MIX SIMOHCHKUMH Ta aMEPUKAHCHhKUMH ab0 €BpOINEHCHKHUMHU
(IHAHCOBMMHU aKTUBaMU. 3a IHIIMX HE3MIHHUX YMOB II¢ 3MEHIIY€ NpPUBAOIUBICTH
omepariii carry trade Ta MOXe MOCJIA0IFOBAaTH CTUMYJIM JO 3allO3MUYCHHS B €HAX IS
1HBECTYBAHHS B AKTHUBH 3 BUILOIO JJOX1JIHICTIO 32 KOPAOHOM.

Ha Ti1i 3aroctpeHHs reonoaiTHYHOI HarpyskeHocTl Ha bin3bkomy Cxofll Ta pU3UKIB
nepe0oiB y MocTayaHHI €HEProHOCIiB CBITOBI I[iHM Ha Ha(dTy 3a3HAIU CYTTEBOTO
3pOCTaHHS, IO CTBOPHWJIO JOAATKOBUM IHQUISAIIHHUNA TUCK Ha STOHCHKY E€KOHOMIKY.
SnoHis XapaKTepru3y€eThCsl BUCOKOIO 3aJI€KHICTIO BT IMITOPTY €HEPTOpECypCiB: 3HaYHA
yacTHHa 1i HaQTOBOTO IMIOPTY HAIXOAWTH 13 KpaiH bnuszskoro Cxomay, a OCHOBHI
MapIIpyTH TMOCTA4aHHSI TPOXomsaTh 4depe3 OpMy3bKy MpoToky. ToMy MigBUIIICHHS
CBITOBMX LIH Ha HapTy Ta NOTEHIIHI mepeboi B il TpaHCNOPTYBaHHI MOXYTb
MPU3BOAUTUA JO 3POCTAaHHS BUTPAT SMOHCHKUX IMIANPUEMCTB, HacaMIepen depe3
TOIOPOXKYAHHS €HEPropecypciB 1 JOTicTUKHU. Lle, cBO€r0 4eproro, MOCUIIIOE PU3KUKHU
MEPEHECEHHsI 3POCTaHHsA BUPOOHMUMX BUTPAT Ha KIHIEBI IIHU Ta (OPMyBaHHS
noAaTkoBoro iHGsIiiHOTO TUCKY [3]. Ha iboMy T11 mocnalnenHs eHu (aaiHHS Kypcy
10 MiHiMyMy 3a octadHi 40 pokiB [4]) 10AaTKOBO MiABUIIYE BapTiCTh IMIOPTOBAHUX
C€HEproHOCIiB y HaI[lOHAJbHIA BaJOTI, IO CTBOPIOE JOJATKOBI PH3UKH IS
CTAaOLILHOCTI I[1H.

3MIHM Ha CBITOBHX €HEPTeTUYHUX PUHKAX TAKOK MOXKYTh BIUIMBATU HA BAJIFOTHUN
Kypc 4epe3 OUiKyBaHHS 00 MOHETAPHOT MOJITUKHA MPOBITHUX EHTPAJIbHUX OaHKIB.
Axmo PenepanbHa pezepBHa cucrema CIIA (OPC) ta €Bponelicbkuii 1IeHTpaIbHUN
O6ank (€1lb) miaTpUMYIOTh NPOLEHTHI CTaBKM Ha BIJHOCHO BHCOKOMY piBHI,
mudepeHIian MPONEHTHUX CTaBOK MK SIMOHIEI0 Ta IHIIMMHU PO3BUHCHUMHU
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E€KOHOMIKaMU MOXKE 3aJIMIIATHCS 3HAYHUM. 33 TaKUX yMOB 30€piratoTbCsi CTUMYIH 0
omeparriii carry trade, 1mo MoXe CTBOPIOBATH JTOAATKOBUI THCK HA KYPC €HH.

B yMoBax nocuneHHs iHQISIIIAHUX PU3HKIB, MOCTYIIOBOTO 3pOCTaHHS 3apO0ITHUX
maT Ta HEoOX1HOCTI HOopMadi3aiii MoHeTrapHoi noiitTuku bank Snonii (Bank of
Japan, BOJ) npomoBXuB MiBUIIEHHS KJIOYOBOI MPOIEHTHOI cTaBku. CTaBKy Oysio
miaBuieHo 3 1% mo 1,25% [1], Toxai sk y 2024 pori Bona cranoBuia 0,1% [2]. OTxe,
HOMIHAJIbHUN PiBEHB KJIIOUYOBOT CTABKH 3piC Y AEK1JIbKA Pa3iB MOPIBHSIHO 3 MONEPEAHIM
nepiogoM. Take pilieHHS MOXKHA PO3IVISIIATH SIK CKJIAJIOBY MOCTYIOBOT HOpMaJizarlii
MOHETapHO1 TMOJIITUKH, COPSIMOBAHOI Ha CTPUMYBaHHS 1HQISUIAHUX PU3HUKIB,
MIITPUMAaHHS KyIiBEIbHOI CIIPOMOXKHOCTI JOMOTOCIO/IaPCTB Ta 3a0€3MeUEHHS 1[IHOBO1
CTab1IbHOCTI.

[TimBuIIeHHST KJIIOYOBOI TPOIEHTHOI cTaBku bankom SImoHii Mae MOTEHIIHHO
HEOIHO3HAYH1 HACIIAKM SK IS HallOHAJIbHOI €KOHOMIKH, TakK 1 IJIs IIOOaJbHUX
(diHaHCOBUX PUHKIB. 3 OJHOTrO OOKY, MIJBUIICHHS BapTOCTI KPEIUTYBaHHS MOXKE
CTBOPUTH JOJaTKOBE HABAaHTAXXEHHS Ha JOMOTOCHOJapcTBa Ta MIANPUEMCTBA,
0COOJIMBO 332 YMOB 3HAUHOT YACTKH IMMOTEYHUX KPEIUTIB i3 TJIaBAIOYMMH ITPOIICHTHUMU
CTaBKaMU. 3pOCTaHHS BapTOCTi 0OCTYyTrOBYBaHHS KPEIUTIB MOKE OOMEKHUTH CIIOKUBY1
BUTPATU JOMOTOCHOJAPCTB 1 3HU3UTU IHBECTULIMHY AKTUBHICTH MIJMNPUEMCTB. 3a
HAJMIpPHOTO MOCUJICHHS MOHETAPHUX YMOB 1€ MOKE CTBOPHUTH PU3UKHU YIOBITBHEHHS
€KOHOMIYHOTO 3pOCTaHHS Ta MIABHUIICHHS ()IHAHCOBOTO HaBaHTAXXKCHHS Ha Majui 1
cepenHiit 6i3Hec.

OxkpemuM (hakTOpoOM PU3BUKY € 3HAYHUM OOCST JepkaBHOro O60opry AmoHii, sikuii
nepesuirye 250% BBII. 3a iHmux HE3MIHHUX YMOB M1BUILIEHHS IPOIIEHTHUX CTAaBOK
MOCTYTIOBO 301JIBIIYE BapTICTh OOCIYyTOBYBaHHS JIEPXKABHOTO OOpPry, CTBOPIOIOUHU
JI0AaTKOBE HABAaHTWKEHHA Ha JepkaBHi (inancu. BomHouac QakTuyHuil BIIIMB
MIJIBUIIICHHS CTABOK Ha OIOJIKET 3aJIeKUTh B/l CTPYKTYPH JIEPAKABHOTO OOPTY, CTPOKIB
MOTO MoraiieHHs Ta BUAKOCTI pediHaHCyBaHHs OOpProBux 3000B'A3aHb.

3 iHImoro OOKy, IMiJBHINCHHS IMPOICHTHUX CTABOK MOXKE CIPHUATH 3POCTAHHIO
JOX1THOCTI SIMOHCHKUX (DIHAHCOBUX aKTHUBIB 1 MIIBUIIICHHIO IXHBOT TPUBAOIMBOCTI JJIsI
BHYTpIIIHIX Ta MDKHAPOIHMX I1HBECTOPIB. 3a YMOBH CKOpOYEHHs AudepeHuiary
IOX1THOCT1 MK AITOHCHKMMHU Ta 1HO3EMHHUMHU aKTUBAMU MOYKE ITOCUJIMTHCS TEHIEHIIS
710 pemnarpiallii AMOHCHKOTO KalliTally, 30KpeMa yepe3 mneperis noprdesnniB BeIUKUX
THCTUTYIIIHHUX 1HBECTOPIB. 3pOCTaHHS MOMUTY Ha SMOHCHKI aKTHBUA MOXKE TIATPUMATH
KypC €HH, a ii 3MIIIHEHHSI, CBOEIO YEPTOI0, 3/[aTHE 3MEHIIIUTH BapTICTh 1MIIOPTOBAHUX
TOBapiB Ta €HEPrOHOCIiB y HAllIOHAJIbHIN BaIOTI K MOCIa0UTH 1HQISUIAHUI THCK.

Bognouac macmrabHa pernarpiailisi KamiTaiay MOXKe MaTH MDKHApPOHI HACIIIKH.
[Tepepo3nonin 3Ha4HUX 00CATIB (PIHAHCOBUX AKTUBIB MK ITOHCHKUM Ta 3apyO1KHUMU
pUHKaMU 3[1aT€H BIUIMBATH Ha AOXIAHICTh AepkaBHuUX oOmiramid CIHIA Tta iHImmMX
PO3BUHEHUX KpaiH, BaJIOTHI KypcM W YMOBHM (piHAaHCYBaHHS Ha IJI00aIbHUX
(dhiHaHCOBUX pUHKaxX. ToMy 3MiHa MOHETapHOI MOJITUKK SMOHIT MOke MaTu edeKTH,
110 BUXOIATH 32 MEK1 HAIlOHAJILHOI €EKOHOMIKH.

OTtxe, AAOHIS TOCTYNOBO MEPEXOAUTH /IO HOBOTO €Taly MOHETAPHOI MOMITUKH, IO
nepeadayae HopMalizallio MPOLEHTHUX CTABOK MICJIsl TPUBAJIOTO MEPIoy HATHU3bKO1
BaprocTi  (iHaHcyBaHHsS. E(dEKTUBHICTH I1OTO MpOIECY 3aliekaTUME  BiJl
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CHiBBITHOIICHHS MDK I1HQUISAIIAHOIO IWHAMIKOI, TEMIIaMH 3POCTaHHS 3apOO0ITHUX
IJaT, CTAaHOM BHYTPIIIHHOTO MOMUTY, ()IHAHCOBOIO CTIMKICTIO JOMOTOCHOAAPCTB 1
MIJIPUEMCTB, a TaKOXX 30BHINIHBOCKOHOMIYHUMHU pu3ukamu. HanmipHo mBHUaKe
MTOCHJICHHS. MOHETAPHOT MOJITHKNA MOYKE CTPUMYBATH €KOHOMIUHY aKTUBHICTb, TOMI 5K
MOCTYIIOBa HOpMaJi3aiis 3a YMOBHU CTIHKOTO 3pPOCTaHHS JOXOAIB MOXKE CIPHUSATH
(dhopMyBaHHIO OLIBIIT 30aJ1aHCOBAHOI MAaKPOEKOHOMIYHOT MOJIETI.
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HPODPITAKTUKA BYJIHI'Y B IHK/IFOBUBHOMY
OCBITHBOMY CEPEJIOBHUIII 3ACOBAMHA
IHEJAT'OI'TYHOTI'O ITPOEKTYBAHHA

be3ok Mapuna CepriiBHa,

KaHJUJaT IeIaroriYHuX HayK, JOICHT KadeIpH Neaaroriky, ICUX0JIOTii,
MOYAaTKOBO1, JOMIKITLHOT OCBITH Ta YIPABIIHHS 3aKJIaJIOM OCBITH,
3akapnaTcbkuil yropcbkuil yHiBepcutet imeH1 @epenna Pakoi 1|
(beperose, Ykpaina)

binan BasenTuna AHapiiBHa,

KaH/IMJIAT MEeIaroT1YHUX HayK, IOUEHT Kadeapu neaaroriku, mcuxoJiortii,
[IOYATKOBO1, JOIIKIJIBHOI OCBITH Ta yIPaBIIHHS 3aKJIaJIOM OCBITH,
3akapnaTchkuil yropchkuil yHiBepcutet iMmeHi @epentia Pakori 11
(beperose, Ykpaina)

I'peda Lngiko 3oaraniBHa,

nokTop (Pinocodii, TO1EHT Kadeapu Mneaaroriky, MCUXoJIorii,
MOYaTKOBO1, JOMIKIILHOT OCBITH Ta YIIPaBJIIHHS 3aKJIaJIOM OCBITH
3akapnaTchkoro yropcbkoro yHiBepcurety iMmeHi @epeniia Paxorri 1
(beperose, Ykpaina)

o Karepuna CrenaniBHa,

KaHJUJaT MelaroriYHuX HayK, JOIEHT KadeapH Mearoriku, MCUXoJorii,
MOYaTKOBOI, JOUIKIJILHOI OCBITH Ta YNPaBJIIHHS 3aKJIa0M OCBITH,
3akapnatcbkuil yropcbkuil yHiBepcutet iMmeH1 ®@epenua Paxorri 11
(beperose, Ykpaina)

[IpoGnema OymiHTYy B Cy4aCHOMY OCBITHBOMY CEPEIOBHIII 3aJIUIIAETHCS
aKTyaJlbHOIO, OCKUIBKM TIPOSIBU TICUXOJIOTIYHOTO, (I3UYHOTO, COI[IaTbHOIO Ta
Ki0epOyIiHTY MOKYTh HETaTUBHO BIUIMBATH Ha €MOIIiifHE 0aromnoyydsi, HaB4aJIbHY
MOTHBAIII0O Ta comiamizanito mgiteir. OcobnuBoi yBarm mOTpedye CTBOPEHHS
0€3IeYHOr0 CEpeOBUIIA B YMOBAX 1HKIIO3UBHOI OCBITH, /1€ HEOOX1IHO BpaxOBYBaTU
IHIUBIAyadbHI MOTPEOM KOXHOT JUTHUHM Ta 3a0e3leuyBaTd pIBHICTh, MOBary 1
IIPUNHSATTS.

BaxnuBuM 3aco60oM cucTteMHOi TpOodiIaKTHKA OYJIHTY MOXE BHUCTYNATH
MeJIaroriyHe MpOEKTYBaHHS, SIKE Ja€ 3MOTY IIUIECIIPSIMOBAHO OPraHi30BYBAaTH OCBITHIN
npoluec, nepeadadyaru MOXKJIUBI pU3UKU, (OPMyBATH KyJIbTypy B3a€EMOIOBAard Ta
HaJIaro/KyBaTy CHIBIPAII0 MK YYaCHHUKaMH OCBITHHOTO mpolecy. Came noeaHaHHS
MPUHIMIIB  1HKIIO31], CHIBOpami Ta TMEeAaroriyHoro MPOEKTYBAHHS CTBOPIOE
nepeayMoBH i (popmyBaHHS O€3MEUHOTO OCBITHBOTO MPOCTOPY M IMOMEPEIKEHHS
MpOSIBIB OYJIIHTY.
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Yactuna 1 crarti 16 KonBeHitii mpo nmpaBa JUTUHU HAroJIOIIy€e HA TOMY, 110 >KOJTHA
TUTHHA HE MOJXKE IiIJAaBaTUCA CBAaBUIBHOMY YHM HE3aKOHHOMY BTPYYaHHIO Y
peamizaiiro ii mpaBa Ha OCOOHMCTE 1 CIMEWHE KUTTA, HEAOTOPKAHHICTh >XHUTIIA,
TA€MHHUITIO JTUCTYBaHHSI, @ TAKOX MOCSATAaHHIO Ha Ti YeCTh 1 T1HICTD.

BaxxnuBo migkpecnuTH, 1o BCi JITH MAaOTh PiBHI MpaBa HE3aJIEKHO BijJ IXHHOTO
MOXO/I’)KEHHS, & TAKOX B1Jl TOr0, Y HAPOJKEH1 BOHU y LLII001 a00 1mo3a HUM. Y csaKa
dbopMa HaCWIHCTBA HAJ IUTUHOK Ta ii eKCIUTyaraiisi € HEe3aKOHHOK 1 KapaeTbCs
BIIMOBITHO 710 YMHHOTO 3aKOHOJIABCTBA, SIK I1¢ BU3HAUCHO crartero 52 KoHcruryii
VYkpainu.

3rigHo 13 3akoHoM YKpainu «IIpo BHECEHHs 3MIH 10 JEeSIKUX 3aKOHOJaBUYMX aKTIB
010 TPOTUAIT OyIiHTY», OyJiHT a00 IbKYBAaHHS TPAKTYETbCS K i1 YYACHUKIB
OCBITHBOTO TMPOIIECY, IO BKIIOYAIOTh ICUXOJOTIYHE, (i3uyHe, EKOHOMIYHE YHu
CeKCyaJbHE HACWJIbCTBO, 30KpEMa 13 3aCTOCYBaHHSM 3aco0I1B  €JIEKTPOHHUX
KOMYHiKaii. Taki 111 cipsIMOBYIOTHCSI TPOTH MAJIOIITHBOI YU HEMOBHOJITHBOI 0COOU
ab0 3I1HCHIOIOTHCS I[1€I0 0COOOK0 MIOJO IHIIMX YYaCHHKIB OCBITHBOTO MPOIIECY,
3aBJal04M a00 TMOTEHI[IHHO 3arpoXKylOYd IIKOJOK TMCUXIYHOMY YU (I3UYHOMY
3710pOB’10 TTOCTpaXKaaoro [4].

3aKOHO/IABCTBOM YKpaiHU IMependadeHo BCTAHOBJICHHS BiAMOBIIAIBHOCTI 3a
BUMNAAKU OyNiHTY (UIIbKYBaHHS) YYaCHUKIB OCBITHBOTO MPOILIECY, IO € JOTMOBHEHHSIM
1o Konekcy Ykpainu npo aaMiHICTpaTUBHI NPaBONOpYIIEHHS. 30KpeMa, nepeadadeHi
TaKl 3aX0/H:

1. V pa3i BuMHEeHHs OyJIHTY, MOXYTh 3aCTOCOBYBATHCSl CAHKIIi Yy BHIJISIL
HaKJIaJIeHHS mTpady B po3Mipi BiJ M'ATAECATH IO CTa HEOMOJaTKOBYBAHUX MIHIMYMiB
JI0XOJIIB TPOMaJIsiH a00 MPOBEICHHS TPOMAJCHKUX POOIT Ha CTPOK BiA ABAIIATH JI0
COpOKa TOJIUH.

2. Skiuo ubKyBaHHS 3A1MCHEHO IPyIow oci0 abo SKIo AiSHHS OYyJI0 MOBTOpPEHE
MPOTATOM POKY IMICHs HAKJIAJACHHS MOMEPEIHbOr0 aJMIHICTPATUBHOTO CTSATHEHHS,
nepeadadeHo mrpad y po3mipi BiJ cTa A0 JIBOXCOT HEOIMOJATKOBYBAaHUX MIHIMYMIB
JI0XO/11B TPOMaJIsiH 200 rpoMaiChbKi poOOTH Ha CTPOK Bij COpOKa J0 IIICTAECATH TOANH.

3. Y Bumanakax, koiu OyJaiHT OyB BUMHEHUN MaJOIITHBROIO a00 HEMOBHOJITHBOIO
0c0000 BIKOM BIJ YOTHPHAAIATH JO IIICTHAAISATH POKIB, BiAMOBiIHA
BIIMOBIJAIBHICTh TOKIAJAETHCS HA 1XHIX 0aThKIB a00 0ci0, sSIKi BUKOHYIOTh (DYHKITIT
OTIIKYHIB YH 3aMIHIOIOTh OATHKIB.

4. HeBuxkoHaHHS KEpIBHUKOM 3aKJIaJy OCBITH OOOB’A3KYy TOBIIOMIISTH
ynoBHOBaXkeH1 opranu HanionanbHoi nomiuii Ykpainu npo ¢paktu OyJIIHTY YUYaCHUKIB
OCBITHBOTO TMPOIECY TATHE 3a cobOow mTpad y po3Mipi Bi M'ATASCATH 10 CTa
HEOMOJAATKOBYBaHUX MIHIMYMIB JJOXO/I1B TPOMAaIsiH a00 BUIIPaBHI pOOOTH CTPOKOM [0
OJHOTO MICSIIS 13 BiIpaxyBaHHAM 10 ABAJIATH BIACOTKIB 3ap00iTHOI miaTu. Takum
YUHOM, YHHHHN HOPMATUBHO-TIPABOBHM PETYIIOBAHHS CHPSAMOBAHE Ha IOCHJICHHS
BIJIMOBIAAIBHOCTI 32 IbKYBaHHS Ta 3a0€3MeYCHHS HAJICKHOTO pearyBaHHs Ha BUITAJIKU
MOPYIICHHS IIPaB YYaCHUKIB OCBITHBOTO Tporiecy [S].

Cepen HaitnomupeHimux Gopm OyJIIHTY MOKHA BUAUTUTH KUTbKA KIIFOYOBUX TUITIB
MPOSIBIB, 10 OXOIUIIOIOTH PI3HOMAHITHI CMOCOOM 3aBlIaHHS MIKOAM a00 THCKY Ha
KEPTBY:
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- cloBecHI 00pasw, sKI BKIIOYAIOTh TIIy3YBaHHS, MPUHU3JINBI BUCIOBIIOBAHHS,
00pa3InBi Ha3BU YU MPI3BUCHKA, a TAKOXK MOTPO3H, CIIPSMOBaH1 Ha 3HEI[IHEHHSI 0COOU
abo ¢popMyBaHHS CTpaxy;

- HeroBara 4Yu HaBMUCHE MIPUHIKEHHs yepe3 (hi3uyH1 :KecTu abo 11, HanpuKiIai,
TUTFOBKYM YU 1HII TTPOBOKAIIIMHI BYUHKH, 5Kl CYIPOBOJIKYIOTBCS JIEMOHCTPATUBHOIO
arpeciero;

- 3QJAKYBaHHS 3a JOIOMOTOIO0 IIEBHHUX CJIOBECHHUX NPUHOMIB, TakKuX SK
BUKOPUCTAHHS 3arpO3JIMBUX IHTOHAIIN YU TOTPO3 JJISI JOCSITHEHHS METH — MPUMYCY
YKEPTBH JI0 BUKOHAHHS HEOaKaHUX /1 a00 YHUKHEHHS MEeBHOI JIsJIbHOCTI;

- BUKOPUCTAaHHSA COIIAJIBHOI 130JIAI1i, IO MOXE€ MposBIATHCI Y (opmi
ITHOpYBaHHS KEPTBH, BIAMOBH B1J] CHUIKYBaHHSA, BUKIIOYEHHS 3 rpu abo 3axoiB, a
TaK0>X OPraHi30BaHOTO OOUKOTY;

- eKOHOMIYHUHN THUCK 1 BUMaraHHs, BKIIOUAl0UU MPUMYC JI0 Tiepeadi rporen, ki
a00 ocoOuctux peueit. Takox 11e Moxe OyTH YMUCHE MOMIKODKEHHS MaiiHa KEPTBHU 3
METOI0 CTBOPEHHS JOJATKOBOTO JUCKOM(OPTY YU CTPaxy;

- ¢13U4HI A1 HACHJIBHUIIBKOTO XapakTepy, Takl SK yJapH, LIUIKH, IITOBXaHHS,
MITHDKKYA 4 BUKpPY4YyBaHHS pyK. L{i arpecuBHI akTH HEPIOKO 3aBJAlOTh XKEPTBi1 HE
nuiie 00110, ale ¥ MOXKYTh 3aJIMIIATH TIJIECHI YIIKOJKEHHS.

- IPUHIKEHHS Yepe3 CydyacHI TEXHOJIOTI 1 3aco0u 3B'13Ky — MOOUIBHI TesedoHU
Ta 1HTepHET. TyT YacTo 3yCTpivaloThCsi OOpa3auBI TEKCTOBI IOBIIOMIICHHS,
eNIEKTPOHHI JINCTHU 3 3aJIKyBaHHSIM, KOMEHTApP1 UM PETUTIKA y COIIaIbHUX MEpEeKax Ta
yarax. CIOJM TaKOX HAJICKUTh TOMMUPEHHS HETAaTUBHUX YYTOK 1 IUTITOK 32
3HIDKEHHS penyTallii moctpaxjanoro [1].

O3nakamu OyJIiHTY B OCBITHBOMY IIpPOIIeCI MOXYTh OyTH CHCTEMaTH4Hl ii,
CIPSIMOBaHI TPOTH MAJIOJIITHIX M HEIIOBHOJIITHIX 0CI0, a TAKOX Ti, IO 3TIHCHIOIOTHCS
TaKMMHU 0CO0aMU 100 1HIIUX YYACHUKIB OCBITHHOTO cepenoBuiia. [1oai0H1 mposiBu
MOXKYTh BiIOYBaTUCS SIK Y peaTbHOMY JKHTTI, TaK 1 3 BUKOPUCTAHHSIM €JICKTPOHHHUX
3ac00iB KoMyHikamii. Och JA€sIKI MPUKIAAN: YMHUCHE IM030aBJIEHHA 1XKi, OJATY,
(hiHaHCOBUX pecypcCiB, JOKyMEHTIB a00 1HIITOTO MaiiHa, a TAKOYK CTBOPEHHS MEPEITKO/T
y JOCTYMI1 IO OCBITHIX OCIIYT, IPUMYC JI0 BUKOHAHHS POOIT Ta 1HII TP aBONOPYIIECHHS
€KOHOMIYHOTO XapaKTepy; CIOBECHI 00pa3u, MOrpo3u (30Kpema, o0 TPETIX ocio),
NPUHWKEHHS TIIHOCTI, NEepeciiyBaHHs, 3alsKyBaHHA Ta /i, SKi OOMEXYIOTh
BOJICBUSBJICHHS;, HeOakaH1 BepOaibH1, HeBepOanbH1 UM (Pi3UUHI IPOSBH CEKCYAJIBHOTO
XapakTepy, 30KpemMa MPUHUBINBI MOTIISIIN, )KECTH, 00pa3uBi Ail, MPi3BUCHKA, KaAPTH,
MOTrpo3u a00 MOUIMPEHHS YYTOK MPUHUBINBOTO 3MICTY; (PI3UUHI Aii HACHJILHUIIBKOTO
XapakTepy, Takl K yJapu, JSNacy, UUNaHHs, ITOBXaHHS, KyCaHHsS M IIMaraHHs;
THIII TTPABOIIOPYIICHHS HACKIIBHUAIIBKOTO 3MicTy [2].

Ha nymky HaykoBIIiB, HailuacTiilie »KepTBaMHu OYJIIHIY MOXKYTh CTaTH 0COOH, SIK1
MaloTh:

- ¢i3uuH1 Baau (HOCSTH OKYJISIPH, TIOTAHO YYIOTh, MAlOTh MOPYIICHHS PYyXOBOTO
anmaparty Ta Gpi3HdHO c1adKi);

- 0COOJIMBOCTI MOBEAIHKH (3aMKHYT1 UM IMITyJIbCUBHI1, HEBIIEBHEH1, TPUBOXHI);

- 0COOJIMBOCTI 30BHIIIHOCTI — (pyZ€ BOJOCCA, BECHSHKHU, MalOTh HaJAMIpHY
XYyJAOPJSBICTh YU MTOBHOTY);
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- HEJIOCTATHBO PO3BUHEHI COIliabHI HABUYKH,

- CTpax IMepel WIKOJOK (HEYCHIIIHICTh y HaBYaHHI 4acTto QopMmye y JiTe
HETaTHBHE CTaBJICHHS JI0 IIKOJW, CTpax BIiIBIMyBaHHS TEBHUX MPEAMETIB, IO
CIPUMMAETBCS  OTOYYHOYMMH K  TIiJABUINEHA TPUBOXHICTh, HEBIICBHCHICTD,
MIPOBOKYIOYH arpeciio);

- BIZICYTHICTh JOCBIJ1y )KUTTS B KOJIEKTHBI (TaK 3BaH1 «JIOMAIIHD) JITH);

- JIesKi 3aXBOPIOBAHHS: 3aiKaHHs, Qucianis (MOPYIICHHS MOBJICHHS), nucrpadis
(mopy1IeHHs MUChbMA), TUCIEKCis (MMOPYIICHHS YUTaHHSA );

- BUCOKHH 1HTEJIEKT, 00/1apOBaHICTh, BUJATHI TOCATHEHHS [6].

OcBiTHS MOJIITUKA YKpaiHU CIpsIMOBaHA Ha pO30Y10BY 1HKJIIFO3UBHOTO OCBITHBOTO
CepelloBUINa, 10 MOTpPedye BiJ MeAaroriB HOBUX MPO(ECitHUX KOMIIETEHTHOCTEH,
MOB’s3aHUX 13 TMPOEKTYBAHHSM OCBITHIX MpOTrpaM, IHAWUBIIyaIbHUX MapIIPyTiB
PO3BUTKY IUTHHH, a TakoXX (OpMyBaHHS KyJbTYpPH TOJEPAHTHOCTI Ta CIIBMPAIIi.
TakuM 4YMHOM, BUHHMKA€ CYMNEPEUYHICTb MK CYCHUIBHUM 3allUTOM Ha 1HKIIIO3UBHY
OCBITYy W HHM3bKOIO TOTOBHICTIO TEJaroriB 10 MPaKTUYHOTO BTUICHHS MPUHIIUIIB
THKJTI031i Ta CHIBIIpaIll B yMOBaX peajibHOi IPOTUI1i OyJiHTy [6].

Y npodeciitHiii AiIATBHOCTI TeIarora BaKJIWBO 3a0€3MEUUTH BIPOBAKCHHS
MPUHLMIIB 1HKIIO31i Ta CHIBHpalll yepe3 3aco0U MeJaroriyHoro MPOEKTYBaHHS s
edeKTUBHOrO 3amoOiraHHs OymiHry. Y IbOMY KOHTEKCTI BapTO BUIUIMTH KiJIbKa
KJTFOYOBHX aCIICKTIB:

- TEOPETUKO-METOAOJOTIYHUNA: ICHY€ HEAOCTAaTHIA pIBEHb pPO3pOOIEHOCTI
KOHLIETITyaJIbHUX OCHOB, SIKI MOEAHYIOTh I1HKJIIO31I0, CHIBIPAIl0 Ta IEJaroriyHe
MPOEKTYBAHHS.

- HAYKOBO-TIPAaKTUYHHMM: BIAMIYAEThCA OOMEXKEHa KUIBKICTh  Cy4YacHUX
IHHOBAIIHHUX TEXHOJIOTI Ta METOJMK, CIPSIMOBAHMX Ha MPO(DITAKTHKY OYyJIIHTY B
1HKJTIO3UBHOMY OCBITHBOMY CEpEIOBHIII.

- mnpodeciiiHO-IearoriyHiii: € TocTpa HEOOXIIHICTh Y PO3BUTKY HOBHUX
KOMITETEHTHOCTEH Yy Ie1aroriB, SKi BKIIFOYAI0Th HABUYKH IPOEKTYBAIIBHOT TisTTIBHOCTI,
KOMaHJIHO1 po0oTH Ta (popMyBaHHS KyJbTYPH IHKITIO311.

Otxe, npoOnema OyJIHTY B OCBITHBOMY CEPEIOBMINI € aKTyaJbHOI), OCKUIBKH
Horo ¢i3u4H1, ICUXOJIOT1YHI, COIialbHi, EKOHOMIYHI Ta €JIEKTPOHH1 MPOSIBU HETATUBHO
BIUIMBAIOTh Ha (Pi3MYHE, ICUXOEMOLIiiHEe I collialibHe Oaronoayqust 1iTeil, 0coOJIUBO
TUX, XTO Ma€ OCOOJIMBI OCBiTHI moTpeOu. BaxknmuBy ponb y 3amobiranHi OymiHTY
BiJIiIrpa€ TEAAaroriyHe MPOEKTYBaHHS, CIPSIMOBAHE Ha CTBOPEHHS I1HKIIO3UBHOTO,
0€3MeYHOro i TOJIEPAHTHOTO OCBITHBOTO CEPEIOBHUINA, 3aCHOBAHOTO HAa MPUHITUIIAX
PIBHOCTI, CITIBITpaIli Ta B3a€MOTIOBAry.
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TEOPETHYHI 3ACAJIN ®OPMYBAHHSI
IHTEJEKTYAJBHOI'O PO3BUTKY MOJIOJIIINX
IIKOJISIPIB 3ACOBAMHU IHHOBAIIIHMHUX
TEXHOJIOT'TIA

I'onuyapyk Oubra BaJsepiiBHa,

npodecop,
BonuHcekuil HalloHanbHUM yYHIBepcUTET iMeHi Jleci Ykpainku

baoiit Jlitisa AnapiiBHa,
MaricTp,
Bonunceknii HallioHalbHUM yHiBepcuteT iMeH1 Jlect Ykpainku

Peanizamisi cy4yacHOIO 3arajJbHOOCBITHBOIO IIKOJIOIO JIEPXKABHUX OCBITHIX
CTaHJIapTIB BUMAara€ TBOPYUX TOIIYKIB, MOB'SI3aHUX 3 MOJAIBIINM PO3BUTKOM
TejarorivHoi Hayku. Merbcs B mepmry depry Ipo HaGyTTS IIKONSPAMU CHCTEMH
OCOOUCTICHMX M I1HTENEKTyaJbHHMX 3AI0HOCTEN Ta SKOCTEH, Skl JaAyTh IM 3MOTY
YCHIIIHO BUPIIIYBATU CKJIagHI MPOOJEMH CBOET KUTTEAISIBHOCTI B MallOyTHHOMY.
JlocsiTHEHHST IIi€l CTpATeTivyHOi METH 3aJIeKUTh O€3MOCepPeHbO BiJ TAaKOrO THITY
HaBYaHHS, K€ MOJICTIOE COIliaTbHI B3a€MO/II1 IITKOJISPa 3 POBECHUKAMU 1 3 yUUTEIIEM
y mnpomeci yuiHHda. CaMe 11 B3aeMOJli BHU3HAYAIOTh IMEJAroriyHi  yYMOBH
IHTEJNEKTYaJIbHOTO PO3BUTKY MIKOJISIpa, IO MalOTh BUCTYINATH MPOBIAHOIO METOIO
HaBYaHHS Ta BUXOBaHHA [4, ¢ 53 ].

[TocrifiHe OHOBJIEHHSI Ta BIATBOPEHHS IHTEIEKTYaJbHOTO MOTEHIIIATy CYCIIbCTBA
BUMarae po3poOKM HOBHUX KOHIIEMII PO3BUTKY Ta HaB4YaHHS yuHiB. ColianbHe
3aMOBJICHHS - CTaTH y TPETbOMY THCSUYOJITTI JEP>KaBOIO 1HTEIEKTY - BUMAarae HOBOi
TEOPii OCBITH IHHOBALIIMHOTO XapaKTepy, KOMIIOHEHTAMU SIKOi € cydacH1 (i1ocodChKi,
aKC10JIOT14HI, 1310JI0T14HI, TICUXOJIOTO-TIEIarOT14H1 Ta 1HII TOTJISIAX Ha JIOAUHY.

Boxe cborogHi MU MOXEMO CIOCTEpIraTi akTUBHUN MPOIEC OHOBJIEHHS 3MICTY
oCBITU. JloCHimKeHHsS TICUXOJIOTIB, TeAarori, (Hi3ioioriB JalTh MOKIIUBICTh
3'sICyBaTH ¥ OOIpYHTYBATH IEAAroriyHi yMOBH peaiizailli HaBYaJlbHO-T13HABAILHOI,
IHTENEKTYaIbHOI TISUIPHOCTI YUHIB CYUYaCHHUX 3araJIbHOOCBITHIX 3aKJIaIiB.

B okpemux nocnimkeHHsx rcuxosioriB Ta nexaroriB JI.B.3ankoa, XK.Iliaxe,
0O.4.CaBuenko, B.O.CyXxOMIMHCBKOTO, PO3KPUTI OCHOBHI MPOIECH Ta PYIUIIHHI CUIU
PO3YMOBOTO PO3BUTKY, MOJAOTLCSA 3arajibHI BUMOTH JO OpraHizaiii mporecy
HaBYaHHSI. ABTOPH JIOBENH, WO IHTEJEKTYyalbHUN PO3BUTOK € HEMEepEepBHUM
MIPOIIECOM, SIKUM 3IHCHIOETHCSA HA 3aHATTSX, Y PO3B'sI3aHHI HABYATBHUX 1 )KUTTEBUX
cuTyarisax. [HTeHcuBHIIIE el Mpolec MPOXOAUTh MiJ Yac aKTUBHOI'O 3aCBOEHHS Ta
TBOPUYOT'O BUKOPUCTAHHS 3HaHb, YMIHb Ta HABUYOK.

JlocaimkeHHsS A.LKy3bMiHCBKOTO, C.I1.Makcumiok, H.€.Moiiceroxk,
0.4.CaBuenko, B.O.Cyxomnuncbkoro, B.B.fIrynoBa nepekoHINBO OOIpyHTOBYIOTH
HUISIXU ¥ ciocoOu (hopMyBaHHS B yUHIB YMIHb 1 HABUYOK 1HTEJIEKTYaJIbHOT NISITBHOCTI.
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Ha cywyacHomy erami CyTT€BHII BHECOK y BHUPINICHHS MPOOJIEMH PO3BUTKY
IHTENEeKTy 3AicHUIM BYeHl Ta neparoru-npaktukun H.M.bi6ik, M.C.Bamynenko,
H.W Bomommua, €.M.Inpin, B.LJlozoBa, [O.IMansoBauuii, JI.JL.Momor,
B.®.[Tanamapuyk, €.A.ITaciunuk Ta 6araTo iHIIKX.

[IpoGnema ¢GopmyBaHHS IHTEICKTYaIbHOTO PO3BUTKY IOCTIHHO mepelOyBaiia y
cdepl IocHKeHb mnenarorikd.. Ictopis ¢GopMyBaHHS IHTEJIEKTYaJIbHOTO PO3BUTKY
posnoyanacs e y mepBiCHOMY CyCIIJIbCTBI Ta MaJjia CBii PO3BUTOK Y BCIX ICTOPHYHHUX
ernoxax.

AHaJi3 YHUCIEHHUX HAYKOBHX Ta NYyONIIUCTUYHUX pOOIT, IO CTOCYIOTHCS
THTEJNEKTYaIbHOTO PO3BUTKY MIAPOCTAIOUOr0 MOKOJIIHHS, A€ MiJICTaBU JJisl BACHOBKY,
[0 TUTAHHSIM PO3BHUTKY IHTENEKTY IWTUHHU TIPHUIUIAIACH yBara, MOYWHAIOUU 3
JIOHAYKOBOTO MEPi0JTy 1 MPOIOBXKYETHCS B MEP10J] CYyJaCHOCTI.

JlroquHa 3aBXIM HaMarajiacs 3p03yMiTH, sIK TPAIO€ HaBKOJIMIIHIN CBIT 1, TAKUM
YUHOM, pO3BUBaJa CBOi MHUCIUTENBHI 3110HOCTI. POpMyBaHHS Ta MIATOTOBKA
MIPOCTAIOYOTO TOKOJIHHS PO3BUBAIUCS BIAMOBIIHO JIO 3arajbHUX 3aKOHIB 1
3aKOHOMIPHOCTEH, TpaauIliii 1 0COOIMBOCTEH POAOBOrO 1 IMJIEMIHHOTO BHXOBAaHHS.
BuxoBanHs fiTelt Malio HaCIiTyBaIBHUN XapaKTep.

[HTENEKT € TPOBIAHOIO JISJIBHICTIO B JKUTTI JIIOJAWHU. BoHa chnpsiMoBaHa Ha
PO3BUTOK MOTEHI[IWHUX IHTENEKTyaIbHUX CHJI 0coOucTocTi. OCHOBHUM 0araTCTBOM
OKpEMOi JIFOJAMHH 1 JIFOJICBKOI CIIUIBHOTH B3araii € 1HTeleKTyalbHe 0ararctBo. Skpas
UM KpPUTEPIEM BU3HAYAETHCA MPECTHXKHICTh Ti€l YW 1HIIOT JEp>KaBH y CBITOBOMY
CHIBTOBAapHUCTBl. TOMYy NpPOBIAHUM 3aBJAHHSM OCBITHHOTO MPOLIECY € CTBOPEHHS
ONTUMAIBHUX YMOB JUISI 1HTEIEKTYaJIbHOTO PO3BUTKY KOXXHOI OCOOHUCTOCTI,
MaKCUMaJIbHE BUKOPUCTAHHS MOTEHIIIHHUX MOKJIUBOCTEH JTIOIUHU ISl 3pOCTaHHS 11
IHTENEKTyaTbHUX CHIL.

[Tpomnec IHTEJIEKTY AJIbHOTO PO3BUTKY 0COOMCTOCTI, HAKOMMYECHHS
IHTEJIEKTYaIbHOTO 0araTcTBa peali3yeThCsl 4Yepe3 HaloJeIMBY 1 Hampy>KeHy
CaMOCTIHHY Mi3HABAJIBbHY NisUTbHICTE. OCOOIUBO BaXXJIUBO 3a0€3MEUNUTH ONTUMAIIbHI
YMOBH JUISl TAKOT TISTTBHOCTI B POKU IUTUHCTBA, OTPOIITBA 1 FOHOCTI. [HTENEKT - JOCUTH
CKJIaJJHE IHTErpAaTUBHE IICHUXIYHE SBHUIIE, II0 BKIIOYAE y CBOK CTPYKTYpPY pAl
Mi3HABAJILHUX MPOILIECIB Ta IXHIX pe3yJIbTATUBHUX €JIEeMEHTIB. Tak, MUCIEHHS TICHO
MOB'sI3aHE 3 IHTEJIEKTOM, MPOTE IHTENEKT 1 MHUCIEHHS HE TOTOXHI. YacTo MOXKHa
MTOMITUTH 3HIKEHI Mi3HABAITBHI MOXKIIUBOCTI IIPH 30€pEKEHH1 PO3CY IKOBOT TISITBHOCTI
(aHamizy, CHMHTE3y, CY/PKEHb) 1 MHCIEHHEBOTO MpPOIlECy SK Takoro. Bemwkwmii 3amac
3HaHb (epyaullis) - BAXKJIMBA BIACTUBICTh 1HTENEKTY. [[poTe HEe MOKHA OLIHUTH PO3YyM
JIOIMHYU TUIBKW 3HAYHUM OOCSTOM 3HaHb, 00 caMa epyaullis Ile He BU3HAYAE CBOTO
IHTEJICKTY.

[HTENeKT K pO3yMiHHS, OCATHEHHS PO3YMOM SIBJIsiE COOOI0 CUCTEMY PO3YMOBHX
omepaiiii 3 oOpa3amMu, CHUMBOJIaMU, 3HaKamH, O0'€JHaHy MEBHUM KOTHITUBHUM
CTHJIEM Ta CTpaTeri€l0 pO3B'I3aHHSA 3aBjJaHb, PO3YMOBY 3IaTHICTh, 310HOCTI,
obmapoBaHicTh. ToOMy IHTENEKTyallbHY MiSUTBHICTH TIIOB'SI3YIOTH IIEpeAyciM 3
B1100pakyBaJIbHOIO 1 PETYIATUBHOIO AISUIBHICTIO, 1110 MOJISATa€ Y 31aTHOCTI €()eKTUBHO
PO3B'sI3yBaTH 3aBJAaHH, HABYATHCS BUKOPHUCTOBYBATH HAOYTHU TOCBIJT JIJIs1 BUPIIIICHHS
HOBHX MPOOJIeM, Kpallle MPUCTOCOBYBATHUCS 0 HOBOT CUTYaIIii.
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PeanizyBatu 3aBAaHHS I1HTEIEKTYaJbHOTO PO3BUTKY y HaBUaIbHO-BUXOBHOMY
MpOIECl MOYAaTKOBOI IIKOJIM MOXKHA y KOHCTPYKTHBHIM B3a€EMOJIII 3 YUUTEIEM.
OcHoBHa yBara BuMTelsl Ma€ OyTU CIpsSMOBaHA HE Ha PE3yJbTaT 3aCBOEHHS MEBHUX
3HaHb, @ Ha MpoUec JOCATHEHHA HOBOi 1H(opmarii. 3MICT HAYKOBUX IIOHSTH
bhOpMYy€EThCS Yy CBIJOMOCTI KOXXHOTO Yy4YHS Ha 0a3i KOHCTPYKTHBHOI B3aeMOJIii
1H(dopMallii, 110 HAAXOIUTh Bl YUHUTEIS, 31 3MICTOM, COPUAHATAM YYHEM HAa MOMEHT
HOro 3aCBOEHHSI. YUUTENIh MAa€ CTABUTHUCS J10 KOKHOTO yUHS K 70 Aisda. [le o3Hauae
PO3YMIHHS TyXOBHOTO i OCOOMCTICHOTO TTOTEHITIATy KOKHOI IUTHHH, IKUH MOXKe Oy TH
PO3KPUTHUH 1 BUSBIEHUM, IPUUOMY HE OOOB'SI3KOBO Y BIJAMOBIIHOCTI 3 OUIKYBaHHIMU
negarora.  YuuTenb 1 y4eHb NepeOyBaloTh y JeAKid AMHaMIYHIA  pIBHOBa3L.
[TocTiitHnil OOMIH 3HAHHSMH, MEPEKUBAHHIMHU MOPOJKYE IHBEPCIIO: BUUTENb CTA€
"yaHaem", a yueHb-"yuntenem". @opMyroun iHTEIEKTY aTbHUM PO3BUTOK OCOOMCTOCTI,
YYHUTENb TOYAaTKOBHX KJIaciB Ma€ 3a0e3MmedyBaTi OpraHiyHy B3a€MOJIII0 MK JTOTTYHUM
MUCJIEHHAM 1 MOYYTTSIMHU, 10 CIPUSIE TIEPEBEICHHIO CEHCY JISUIbHOCTI B O COOUCTICHY
IUIOLIKHY.

OToX IHTCNEKTYaJIbHUH PO3BUTOK - II¢ IMPOIEC CTAHOBJICHHSA 1 (opMyBaHHs
Mi3HABAJIbHOI chepu AUTHHH, 11 3110HOCTEH, TAJIAHTY; CB1IOME BOJIOAIHHS TPUHOMaMHU
MUCJIEHHEBOI JISJIbHOCTI-CUCTEMOIO TEBHHUX ik (omeparliii), HEOOXIAHUX JIst
pPO3B'sI3aHHSI HaBUYAIbHO-MI3HABAJLHOTO 3aBJAaHHS; BMIHHS 3aCTOCOBYBAaTH HalyTi
3HAHHS B JKUTTEBUX CHUTyamisx. HalcnpusTauBimn yMOBH IS 1HTEIEKTYaIbHOTO
PO3BUTKY CTBOPIOIOTHCS B HAaBYAIBHO-BUXOBHOMY IPOIIECI MPHU IIECIPIMOBAHOMY
KepyBaHH1 MPOILIECOM OBOJIOJIIHHS 3HAHHSMH, HaBUYKAMHU 1 BMIHHSIMH Ta PO3BUTKY
3nioHoCTel. DOopMyBaHHS IHTEIEKTYaIbHOTO PO3BUTKY MOJIOAIIMX IIKOJISPIB
BUSBIISIETHCST B 3JaTHOCTI JUTUHU YJOCKOHAIIOBATH 3HAHHS W BMIHHS, THYYKO
3aCTOCOBYBATH iX Ha MPAKTHUIll BIiAMOBIJHO JO CTBOPEHHX yMOB 1 3a HEOOXITHOCTI
caMOCTIHHO 3100yBaTy HOB1 3HaHH4 [4, ¢.97].

Jlenani oueBUAHIIIUM cTae TOM (akT, 0 HE cama CyMa 3HaHb, a CHHTE3 3HAaHb,
TBOPYMX YMiHb CTA€ TOJIOBHMM ITOKa3HHMKOM BCEOIYHO PO3BHHEHOI OCOOMCTOCTI,
AKTHUBHIN KUTTEBIN ITO3MUIIIT IKOI BJIACTUBI HOBE CTABJIEHHS 0 AIMCHOCTI Ta BUCOKHI
pIBEHb BIAMOBIAATBLHOCTI 3a CBOIO JTiSITIBHICTD.

['onoBHUMU HEAOJIKAMU TPATUIINAHOT CHUCTEMU OCBITH € TOPOJKEHHS HEI0
HEBMIHHS 1 HeOaKaHHA AiTel BUNTHUCA, HE C(HPOPMOBAHICTh LIHHICHOTO CTaBJIEHHS /10
BJIACHOTO PO3BUTKY Ta OCBITH. [lo101aHHS KPU3H Cy4acHOT OCBITH MOMJIMBE 3aBJSIKU
IHTeHCUBHOMY pedopMyBaHHIO ii BIAMOBIIHO 10 BUMOT Yacy, y mpoiieci GopMyBaHHS
MPUHIIMIIOBO HOBOi CHCTEMH 3arajbHOl OCBITH, fKa IOCTYIMOBO 3aMiHIOBAaTHME
TpaJMIliiHY.

CucreMa OCBiTH BUMarae riimOOKOTO OHOBIICHHS, HOBOBBEJICHB, B 3B'SI3KY 3 THUMU
3MiHaMH, 5Kl BiIOyBarOThbCs B CBITI. IlIkona sk oAuH 13 HAMBaKIUBIMIUX 1HCTUTYTIB
MIATOTOBKM MOJOJI O POJi aKTUBHUX CY0'€KTiB MallOyTHIX CYCHUIBHMX IMPOIIECIB
NOBUHHA OyTH BUHATKOBO YBOKHOIO 70 HOBOBBEJIEHB y cepi 3MiCTy, Popm 1 METOIIB
OCBITH. BiamoBiHO IHHOBAIIMHICTH ITOBMHHA XapaKTepu3yBaTh NpodeciiHy
JUSIbHICTD KOKHOTO BunTeNsi. HoBoBBeieHHs (1HHOBAII1) HE BUHUKAIOTh CaMi cO0010,
a € pe3yJIbTaTOM HayKOBHX MOIIYKIB, aHATI3Y, y3araJbHEHHS MEJaroriyHoro JOCBILY.
InHoBamii B meparorini MOB'I3aH1 13 3aralbHUMU TMPOLIECAMH Y CYCIUIBCTBI,

91



EDUCATION
GLOBAL SCIENTIFIC DIALOGUE: CHALLENGES, INNOVATIONS, AND FUTURE
HORIZONS

rII00aIbHUMH TIPOOJIeMaMu, 1HTeTpaIlielo 3HaHb 1 GopM comianbHOoro OyTTs. Huni
CTBOPIOETHCSI HOBA IMEArorika, XapakTepHOI O3HAKOK fAKOI € 1HHOBAIIMHICTH -
3/IaTHICTH 10 OHOBJICHHSI, BIAKPUTICTh HOBOMY [3, c.19]..

[Homi 1HHOBAIIE0 BBAXAlOTh BUKOPHCTAHHS BIIOMOrO 13 HE3HAYHOIO
Moaudikaiiero. [HHOBAISI € MPeaIMEeTOM OCOOJIMBOI MISUTBHOCTI JIFOAWHHU, sSKa HE
3a/I0BOJICHA TPAJUUINHUMU YMOBaMH, METOJIAMH, CIIOCOOAMHU 1 MparHe He JIUIIe
HOBHU3HU 3MICTY peai3alii CBOiX 3yCuiib, a IepeayciM IKiCHO HOBUX Pe3yJIbTaTIB.

[TonsaTTS ,,iHHOBAIIIA" BIIepIie OyJI0 BXKUTO MOHA CTOJITTSA TOMY B KYJIBTYPOJIOTIi
Ta JIHTBICTHIN JUIsl MO3HA4YeHHs mpouecy TpaHcdepy ( nar. transfero-mepenoiry,
MEePEMIIIYIO0) - TPOHUKHEHHS €JIEMEHTIB OJHIET KYJIBTYPHU B 1HITY 1 HAOYTTS IPU LILOMY
HOBUX, HE BJIACTUBHX paHimie skocTedl. Take TPOHMKHEHHS PpO3TISAAIOCH SK
BUpIMIATbHUA (AaKTOpP PO3BUTKY KYJIbTYpHU. Y Cy4aCHOMY CBITI HHUM aKTHUBHO
MOCITYTOBYIOTHCS B PI3HUX TaTy35X 3HAHB AISUTBHOCTI.

VY menaroriii MOHATTA "iHHOBAIli" B)XXUBAIOTh Yy TaKUX 3HAYEHHsIX: (popma
oprasizaiii IHHOBaIIIHOT TISTIbHOCTI; CYKYITHICTh HOBUX IpOQeciiftHuX M1l mnegarora,
CHPSIMOBAaHHMX Ha BUPIIICHHS aKTyaJIbHUX MPOOJICM BUXOBAHHS 1 HABYAHHS 3 MTO3HIIIH
0COOHCTICHO-OPIEHTOBAHOI OCBITH; 3MIHHM B OCBITHIN MPaKTHIll; KOMIIJIEKCHHH MPOIIeC
CTBOPEHHS, PO3TOBCIO/KCHHS Ta BAKOPUCTAHHS HOBOTO IIPAKTHYHOTO 3aC00y B ramysi
TEXHIKHM, TEXHOJIOT1i, MeIaroriku, HayKOBUX JOCIIJ)KE€Hb, Pe3yabTaT 1HHOBAI[IHHOTO
npouecy [2, c. 118].

Po3BHUTOK IHHOBAIITHUX TMPOIIECIB B OCBITI Ha Cy4acHOMY eTarli € 00'€KTUBHOIO
3aKOHOMIPHICTIO, IO 3YMOBIIIOETbCA: IHTEHCUBHUM PO3BUTKOM 1H(QOpMaLIMHUX
TEXHOJIOT1H y BCIX cpepax J0JICEKOro OYTTs; OHOBJICHHM 3MICTY (iocodii cydacHoi
OCBITH, IIEHTPOM SIKOi CTaB 3arajJbHOJIOJACHKHHA ITUIICHMN acHeKT; TYMaHICTHYHO
30pIEHTOBAHUM XapaKTepOM B3a€EMOJIIi yYaCHUKIB HAaBUAJIbHO-BHUXOBHOTO TMPOIIECY;
HEOOXIHICTIO MIABUINCHHSA PIBHS aKTUBHOCTI Ta BIANOBIZAIbHOCTI Ilegarora 3a
BJIaCHY Npo(deciiiHy IisUIbHICTh, CHPSIMOBAaHOI HA (JOPMYBaHHA TBOPYOI OCOOMUCTOCTI
BUXOBAHIIA, TOTOBHOCTI  JI0  CIHPUUHATTA Ta AKTUBHOI MISUIBHOCTI Y HOBHX
COIIAIbHO-€KOHOMIYHUX YMOBaX.

['o/IOBHOIO PYIIIHHOIO CHJIOI0 IHHOBAIIMHOI JISJIBHOCTI € BUYUTENb, OCKIJIBKH
Cy0'€eKTUBHUM UYMHHUK € BHUPIMIAIBHUM 1 MiJ 4YaCc BIPOBAIKEHHS 1 MOIIUPEHHS
HOBOBBeJIeHb. [leraror-HoBaTop € HOCiEM KOHKPETHUX HOBOBBE/ICHB, iX TBOpIleM. Bin
Mae IMHUPOKI MOXKIMBOCTI 1 HEoOOMEXKeHEe TOJie AISUIbHOCTI, OCKUIBKM Ha TPaKTHII
MEPEKOHYETHCS B €(DEKTHBHOCTI HAasSBHUX METOJMK BUXOBAHHS Ta HABYAHHS 1 MOXeE
KOPUTYBAaTH iX, MPOBOJUTH JOKJIANHY CTPYKTYPH3AIII0 JOCTIIKEHh HaBYAIBHO-
BUXOBHOTO IIPOIIECY, CTBOPIOBATH HOB1 MeTOIUKK. OCHOBHA yMOBA TaKOi MisUIBHOCTI -
IHHOBAIIMHUM MOTEHIAJ IIearora.

[HHOBallIMiHA CHOPAMOBAHICTh POOOTH BUUTENIB BU3HAYAETHCS KPUTEPISIMHU
MeJaroriyHuX 1HHOBAIlIM, 0 SKUX HajekaTh: HOBU3HA, 11O JAa€ 3MOTY BH3HAYUTHU
pIBEHb HOBHU3HU JOCBIly; ONTHUMAIBHICTh, SKa CIPHUSAE JTOCATHEHHIO BHUCOKHX
pe3yibTaTiB 32 HaWMEHIIMX BUTparT dYacy (I3UYHUX Ta PO3YMOBHUX CHUI;
pPE3YJbTATUBHICTh Ta €(PEKTHUBHICTb, LI0 O3HAYa€ IMEBHY CTIMKICTb MO3UTUBHHUX
PEe3YJbTATIB Y MiSUIbHOCTI BUUTEINS; MOXKIIMBICTH TBOPYOTO 3aCTOCYBAHHS B MACOBOMY
JOCBIIl, 1[0 Tiepeadavae MNPHUAATHICTH anpoOOBAHOTO JOCBIAY JJIsI MacoBOTO
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BIPOBAKCHHS B 3araJIbHOOCBITHIX 3aKJIa1aX.

[TomupenHs Ta 3acTOCyBaHHS 1HHOBAIM B OCBITI-Oe3lepeyHU pe3ybTar
JIE€MOKpaTH3alli CyCHUIbCTBA B LIJIOMY Ta BITYM3HSIHOI IIKOJIM 30KpPEMA.

[IparHeHHsT MOCTIMHO ONTUMI3YBaTH HaBUYaJIbHO-BUXOBHUM MPOIEC 3YMOBUIIO
MOSIBY HOBHUX 1 BJIOCKOHAJICHHS] BUKOPUCTOBYBAHMX II€IarOTITYHUX TEXHOJIOTIH pi3HUX
PIBHIB 1 pI3HOI LUILOBOI copsiMoBaHOcTi. [loganpmiuii ix pO3BUTOK MOB'I3aHUM 3
OpIEHTAIIEI0 Ha peai3alliio CydyacHUX KOHIENIid ocBiTH 1 BuxoBaHHs [1, ¢.30].
CyTTEBOIO 03HAKOIO CyYaCHHUX IHHOBAIITHUX MIPOIIeCiB y chepl HaBYaHHS 1 BHXOBAHHS
€ 1X TEeXHOJIOTI3allig-HeYXWIbHE JOTPUMAHHS 3MICTY 1 TOCTIJOBHOCTI €TaIliB
BIPOBAI)KCHHSI HOBOBBE/ICHD.

[HHOBAIlIMHA TemaroriyHa TEXHOJIOTIS - 1€ IUIECHpsSMOBaHE, CUCTEeMaTU4yHE U
MOCITIZIOBHE BIPOBAPKEHHS B TPAKTUKy OPHUTIHAIBLHUX, HOBATOPCHKHUX CIOCOOIB,
MPUHAOMIB TENaroTigyHuX i 1 3aco0iB, M0 OXOIUIIOIOTH IIJIICHUA HaBYAJIBHO-
BUXOBHUM MPOIIEC BiJl BU3HAYEHHS HOTO METH 10 OYIKYBaHHMX PE3yJIbTaTiB.

TakuM YMHOM, KOMIUIEKCHUH MiAXiT 10 GOpMyBaHHS IHTEICKTyIBHOTO PO3BUTKY
MOJIOJIIIMX IIKOJISAPIB BKJIIOYAE OPraHi3amilo TaKWX B3a€MOIIOB'SI3aHUX BUJIIB
TSTIBHOCTI:  HABYAIBHO-TII3HABAJIBHOI, JOCTITHUIIBKOI Ta TBOPYOi, 3 METOIO
(hopMyBaHHsI IHTEJIEKTYyaJIbHOI TBOPYOI OCOOMCTOCTI, Iependadae MoeHAHHS TaKUX
B3a€MOIIOB'I3aHUX BHAIB AISTIBHOCTI, SIK OCBITA Ta CaMOCTIHA HaBYaJIbHA AISTILHICTD.

OcBITOIO HA3MBAIOTh MPOIIEC Ta PE3YJIbTAT 3aCBOEHHS CUCTEMATU30BAHUX 3HAHBb,
yMiHb Ta HAaBHYOK, CHOPsIMOBAHUX Ha (OpPMYBaHHS CBITOIISAY, ab0 TMpolec Ta
pe3yJIbTaT 3aBEPIICHOTO HaBUYAHHS.

CaMOCTIifHOIO HABUYAJIbHOK JIISUIBHICTIO HA3WBAaIOTh PI3HOMAHITHI  BUIU
IHIUBINyaTbHOI 1 KOJIGKTHBHOI HaBYaJIbHOI MISUTBHOCTI, sSIKa 3JIMCHIOETBCS Ha
HAaBYATBHUX 3aHATTSX a00 TMo3a HUMH 3a 3aBJaHHSIMH BUMTENs, MiaA HOTro
KEpIBHHUIITBOM, OJHaK 0e3 Woro Oe3mocepenHboi ydacTi. Peamizallis mux HacTaHOB
BUMAarae BiJl IIKOJSpa aKTUBHOI PO3YMOBOi JiSTIBHOCTI, CAMOCTIHHOTO BHKOHAHHS
pI3HUX TI3HABAJIBHUX 3aBJaHb, 3aCTOCYBaHHsS paHIillle 3aCBOEHUX 3HAHb IIiJl
KEepIBHUIITBOM Tiegarora. Ha ocHOBI1 y3arajibHEHHsS CaMOCTiHHOIO po0OOTOI0 OyaemMo
Ha3uBaTU OyJb-AKYy IISJIbHICTH OCOOMCTOCTI, SIKYy BOHA 3J1MCHIO€ BIAMOBIIHO 0
MOCTaBJICHUX TIEpe] HElo 1iiel 0e3 yuacTi KepiBHHKA.

OTxe, 3aCTOCYBaHHS IHTEJIEKTyalbHUX YMIHb B OCBITHBOMY MPOLIECI € OJJHUM 13
HalpalioHaJIBHIMINUX CIIOCO0IB MiABHINCHHS €()EKTUBHOCTI HaBYaHHS, 1 caMe IMPOIec
(dbopMyBaHHS IHTEIEKTYaJIbHOTO PO3BUTKY MOXE BiIOyBaTUCS 32 yMOB 3a0e3meueHHs
TaKUX CKJIAJIOBUX BpaxyBaHHS BIJAIIOBIAHOCTI  IICUXOJIOTO-IIEIAroriyHux
MOJKJIMBOCTEH MUCIEHHS MOJIOJIIMX MIKOJSPIB; TOEAHAHHS 1HTEPaKTUBHUX
(IHHOBaLIMHUX) 1 TpaAUIIHHUX (HOPM HABYAIBHOT B3aEMOJIl Y HaBYaHHI MOJOIIINX
IIKOJIAPIB; TpoOJjieMaTu3allis HaBYAIBHOTO TMPOLECY; KOMIUIEKCHMM MiAXid M0
npoiecy popMyBaHHS IHTEIEKTYaIbHOTO PO3BUTKY.

Cnmcok Jiteparypu
l.Tannuenko JI.b. Iludposi ocBiTHi pecypcu y GOpMyBaHHI MOBIIEHHEBOI
KOMIIETEHTHOCTI MOJIOJIIMX IIKOJISIPIB HA ypOKaxX YKpaiHCbKOI MOBH. [HHO8ayiliHa
neoazoe ixka. 2025. Bum. 88. C. 29-32.
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THE CONVERSATIONAL FRAMEWORK AS A MODEL
OF TEACHING AND LEARNING THROUGH
INTERACTION

Ka3auinep OJiiena CemeHiBHA,

JIOKTOP TeJaroriyHux Hayk, mpodecop,

npodecop kadenpr KOPEeKIiHHOT TCUXOMEAaroriKi Ta 3I0POB’ s JTIOIUHHA
XapKiBCHKOTO HAI[IOHAJIBHOTO TeaaroriyHoro yHisepcutety iMeHi I.C. CkoBopoau

boiituyk IOpiii ImuTpoBuY,

JIOKTOP MEeAaroriyHuX Hayk, mpodecop,

nivicuuii uneH (axkagemik) HATIH Ykpainu,

npodecop kadeapu creniaibHOI Me1aroriku, peKTop

XapKiBCbKOTO HAIIOHAJIBHOTO TieaarorivHoro yHiBepcurety imeHi I'.C. CkoBopoau

I'aaiii Ania IBaHiBHA,

KaHIU1aT 010JIOTIYHUX HAYK, TOIEHT,

JIOIIEHT Kadeapu KOPEeKIIiHOT TCUXOTMEAaroriky Ta 3J10pOB’ s JTI0AMHU
XapKIBCLKOTO HAI[IOHAJIBHOTO Teaaroriyaoro yHisepcutety iMeHi I.C. CkoBopoau

To get ready to talk about changing education, we are looking at the Conversational
Framework. This is a model that explains how teaching and learning work through
interaction.

Learning is not only about quietly taking in information. It is an active process. It
happens through back-and-forth interaction between students and teachers, and also
between students and other students.

Professor Diana Laurillard [2; 3] has developed the Conversational Framework. In
it, she explains the cycles of learning that take place for learners as they interact with
the teacher (on the left side of the diagram), and as they interact with other learners (on
the right side). The cycles in the top half show how learners learn new concepts, and
those in the bottom half show how learners develop their practice, or their practical
skills.

The Conversational Framework is a model that explains the teaching-learning
process [1]. It has six types of learning. Each type is a different way to get involved in
learning:

1) Acquiring: Taking in information, for example, by reading books, listening to
lectures, or watching videos.

2) Inquiring: Finding out new things, for example, by using a library, searching
online, or doing research.

3) Practising: Using what you have learned to improve your actions, for example,
by doing homework or practising a skill. You get feedback and work toward a goal.
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4) Discussing: Talking with others. You share your ideas and respond to their ideas,
for example, through peer discussions, class discussions, or online forums.

5) Collaborating: Working together with others. You share practice and agree on
an approach to reach a common goal, for example, through group projects.

6) Producing: Making something that shows what you have learned, for example,
by writing an assignment or a report, or building a model.

The Conversational Framework shows that learning happens in cycles. Students try
different types of learning, think about what they experienced, and change how they
understand things.

The best learning happens when several of the six types are used together. This
helps students reach the intended learning outcomes. Teachers can use this framework
to plan lessons, choose activities, and improve teaching.

The Framework helps us see how education can both cause harm and support
healing in conflict and crisis situations.

It also connects with the idea of intersectionality, which means that students
experience school differently depending on their overlapping identities, such as
language, ethnicity, gender, or disability. For example, when schools are attacked or
closed (Victim), students who are already marginalised may face even more
difficulties. Education can also create unfair treatment (Perpetrator) when it reinforces
discrimination toward students with multiple marginalised identities. At the same time,
education can strengthen students (Liberator) by valuing all parts of who they are.
Finally, education can promote peace (Peacebuilder) by bringing together students
from different backgrounds and helping them learn to live well with one another.

Schools need strategies to meet the challenges of the different roles’ education can
play as a victim, perpetrator, liberator or peacemaker. Here are the examples of
strategies below:

1) Victim: Protection Strategies

When a school is harmed by conflict or crisis, how can we protect the right to
education for students with intersecting vulnerabilities (this means students who face
more than one kind of difficulty at the same time, such as poverty, disability, or being
displaced)?

Example Strategies:

1 Consult and collaborate with parents to ensure the child’s right to education is
protected

11 Flexible scheduling for students who need to work or care for siblings

1 Disability-accessible infrastructure

2) Perpetrator: Prevention Strategies

How can we prevent education from discriminating against students with multiple
marginalised identities?

Example Strategies:

1 Creating inclusive lesson plans with examples from diverse communities

11 Providing teacher training on the importance of diversity and inclusion in
teaching and learning

0 Anti-bullying policies addressing intersectional discrimination
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3) Liberator: Empowerment Strategies

How can we empower students by recognising and building on their diverse
identities?

Example Strategies:

1 Student leadership opportunities

11 Peer mentoring across identity groups

0 Giving students options for how they complete assignments and show their
learning

4) Peacebuilder: Participation Strategies

How can we help students use their diverse identities to contribute to
peacebuilding?

Example Strategies:

11 Inter-community dialogue projects

11 Allowing students to speak multiple languages in class and using multilingual
teaching and learning materials

0 Celebrations of traditional knowledge and cultural exchange programs

So, we can make a conclusion that there are some new concepts to help us think
about transforming education in conflict and crisis settings. The Conversational
Framework is a model created by Diana Laurillard to help us understand how learners
learn in formal educational settings. It shows the different cycles of communication
that learners engage in when learning, and how learners use the six different learning
types (acquisition, discussion, inquiry, collaboration, practice, and production) in each
of those cycles.
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JTIATHOCTUKA TA MPOPLIIAKTUKA TIOPYIIEHDb
INOCTABU Y JITEX MOJIOJAIIOIO IKIJIBHOI'O
BIKY: CYYACHI NIIXOJIU, MAPKEPU TA TIPAKTHYHI
PEKOMEHJAIII

KonaparseBa Ouibra BajieHTHHIBHA

BUMTENH O10J10TIi Ta XiMii

Omnopuuii 3aknaj ocBiTH KoxaHChKui Jinei-riMmHasis
3 II0OYATKOBOIO IIKOJIOIO Ta JOIIKUILHUM BIIAUICHHIM
Koskancbkoi cenuninoi paau dactiBcbkoro paiiony
KwuiBcbkoi obiacti

AHOTaWifA: y CTaTTi BUCBITIICHO aKTyaJIbHY Ipo0ieMy 30epeKeHHS Ta 3MIITHCHHS
310POB’Sl OIOPHO-PYXOBOTO anapary JITeid MOJIOJIIOTO MKUIHHOTO BiKy (6—10 pokiB)
B YMOBax IiJIBUIICHOTO CTaTHYHOTO HABAHTAKCHHS Ta 3MIHH PYXOBOTO PEXKUMY 3
MOYAaTKOM HaBYaHHA B IKoJi. OOIrpyHTOBaHO aHaTOMO-(]i310JI0TTYHI OCOOJIMBOCTI
PO3BUTKY XpeOTa B Ilel Mepio Ta BUIAICHO KITHOUOB1 (PAKTOPH PU3UKY BUHUKHEHHS
nedopmariiii (rimoguHamisi, ciabKiCTh M'S30BOT0 KOpCEeTa, HEAOTPUMAHHS MIKUIHHOT
eproHomiku). JleralbHO OMHCAaHO METOAWM TEPBUHHOTO EKCIPEC-KOHTPOIIIO:
BI3yaJIbHUM CKPUHIHT Yy (QpPOHTalbHIA Ta caritTajgpHid IUIOMMHAX (OLIHKA
CUMETPHUYHOCTI OPIEHTHPIB, KyTa HaXWIy Ta3a, (GOPMH YEPEBHOTO Mpeca) Ta JOCTYITHI
dbyHKIiOHATBHI TecTH (TecT Amamca, TeCT OUIS BEPTHUKAIbHOI IIONIMHU, CHUIOBA
BUTPUBANICTh M'si31B cnuHU). HaBeneno knacudikamiro Ta OloMeXaHIYHI NMPUYUHU
OCHOBHHMX BHJIIB MOPYIICHb MOCTaBH (CyTYJiCTh, KpyIJIa, IJIOCKAa Ta acHMETPUYHA
cnuHa). CpopMOBaHO MPaKTUYHI peKOMEHJallli 00 OpraHi3alii IpoQiIaKTUYHOTO
CepelloBUINa, OMNTUMI3allll PYXOBOI AaKTUBHOCTI Ta KOHTPOJIO MacCH MIKIIBHOTO
pIOK3aKa.

KuarouoBi ciioBa: mopyieHHs TOCTaBU, MOJIOJAIIUM MIKUTBHUM BIK, Bi3yaIbHUUN
CKpPHUHIHT, (PYHKIIIOHAJIbHI TE€CTH, KYT HaXWIy Ta3a, TeCT Ajamca, M'S30BHI KOpPCET,
npoQIaKTHKA.

Monoamuil mkiibHUH Bik (6-10 pokiB) — 1€ epioj CTPIMKOTO POCTY, aKTUBHOTO
(dhopMyBaHHsSI OMOPHO-PYXOBOTO amapary Ta OJHOYACHOTO 3POCTaHHS CTAaTUYHOTO
HaBaHTaxeHHS [2, 5]. [ToyaTok HaBYAHHS y IIKOJII KapJWHAIBHO 3MIHIOE PYXOBUU
PEXKUM ITUTHHHU: 0araTOTOJWHHE CHIIHHS 3a MMapTOI, HOCIHHS IIKUIBHOTO PaHIIA Ta
3HMIKECHHS 3arajbHOT pyX0BOi akTUBHOCTI. CaMe 111 aKTOpPH CTBOPIOIOTH EPEAYMOBH
s negopmaitit xpeora [2, 4].

CBoeuacHa JiarHOCTUKA TOPYIIEHb MTOCTaBU HA PAaHHIX €Tarax PO3BUTKY JUTHHH
J03BOJII€ €(EKTUBHO CKOPUTYBATH il TapMOHIMHUN PO3BUTOK O€3 XIPYypTiuHHX UM
CKJIaJJHUX OPTOIEANYHUX BTpy4YaHs [3, 6].

V Bini 6-10 pokiB XxpedeT MOJIOIIOTO MIKOJISIPa BUPI3HAETHCS BUCOKOIO THYUKICTIO
Ta eJIACTHYHICTIO, OCKUIBKHU MTPOIEC OKOCTEHIHHS 1€ HE 3aBepIICHUN. AJie came B el

98



EDUCATION
GLOBAL SCIENTIFIC DIALOGUE: CHALLENGES, INNOVATIONS, AND FUTURE
HORIZONS

nepioJl pO3BUTKY HEOOX1THO BPaXxOBYBAaTH KITFOYOBI (PAKTOPU PU3UKY, SIKI CIIPABIISIIOTH
HEraTUBHUH BIUIUB HA OTIOPHO-PYXOBUI amapaT IUTHHU, a cCaMe:

1. bpak cuctemMHOoro ¢i3MYHOrO0 HAaBAHTAXKEHHS Ta CIA0KICTh M'SI30BOr0 KOpCeTa
(M's131B CIIUHM 1 TIpeca).

2. HeBiAMOBiHICTE BUCOTH MAPTH Ta CTUIBIISA 3pOCTY JUTHHHU.

3. Hocinns cymku B ofiHIM py1ii 200 HEMpaBUIIBLHO MMiIIOPAaHOTO PIOK3aKa.

4. [lopyuieHHs 30py.

PanHe BUSBIICHHS BiAXWJIEHB Yy TIOPYIICHH] MIOCTAaBU MOYXHA BUSBUTH SIK B IIKOJI,
Tak 1 BAOMa. J[OCTYymMHMMM Ta HaWMPOCTIIMIMMH € Bi3yaJbHHUM CKPHUHIHT, a TaKOXK
¢dbyHKIIOHANBHI TecTH [3, 5].

1. BizyanbHUil CKpUHIHT Y (pOHTANBHIN TUIOLIMHI.

ITix 9ac 30poBOro OTJISAY TUTHHA CTOITh CIIMHOKO Y HEBUMYIIICHIH 11031 0€3 B3y TTH.
HeoOxigHo B mepiry 4epry 3BepHYTH yBary Ha CUMETPUYHICTh PIBHS MOYOK ByX Ta
IJIeYeil; po3TalllyBaHHS HUKHIX KYyTIB JIOMATOK HA OJHOMY piBHI; CUMETPHUYHICTb
«TPUKYTHHUKIB Tali» (MPOCTOPY MIXK TyJIyOOM 1 OMYIIEHOIO PYKOI0); BEPTUKAIBHICTh
JHIT OCTUCTUX BIIPOCTKIB XpeOTa, a TAKOK Ha CHMETPUYHICTh JIOMATOK.

[IpoBomsTun 30poBUiA OTJISL 300Ky Y cariTalbHIN IJIONIHWHI, HEOOX1THO 3BEPHYTH
yBary Ha BHpaxeHICTb (I310JOTIYHUX BHUIMHIB XpedTa, a camMe MIHUWUHOro Ta
MOMEPEKOBOT0 JIOPJ031B, rpyAHOoro Kidosy [1, 5]. Takoxx mMae 3HAUEHHS MOJTOKEHHS
IJIEYOBOro cyriaoba. Y gaHoMy BUIAJKy HeMae OyTH BUCTYNaHHS IUIeYed yrepen.
3BepTaeMo yBary Ha MOJIOKEHHS )KHBOTa Ta KyT HaXWIJTy Ta3a.

B HOpMi y aiTell MOJIOAIIOrO MIKUIBHOTO BIKY Ta JOPOCIUX Yy HOPMI KYT Haxwiy
Ta3a BIJIHOCHO TOPU3OHTAJIBHOI TJIOMIMHU cTaHOBUTH Bif 30° 1m0 45° (y miBYaT/K1HOK
Moxe OyTu aemto 6inpmuM — 110 40°-45°, HiX y XJ0M11iB/4010BiKIB — 30°-35°).

[Ipu TakoMy KyTi Haxujiay Ta3 CIyTy€ MIIHOIO Ta CUMETPUYHOIO OTIOPOIO s
xpeOTa, 3a0e3meuyyroud NPUPOJHHI, MOMIPHUM BHUITUH IOMNEPEKOBOrO BIIALLY
(monepexoBuUii 10pa03). 30UIbIIEHUH KyTa (> 45°) IPU3BOAUTH 10 NEPEAHBOTO HAXUITY
Ta3za, MOCWICHHS IOMEPEKOBOro JOpao3y (Timepiaopao3y) Ta KOMIIEHCATOPHOIO
BUITMHAHHS )XUBOTA [ 5, 6]. Ao Oyae 3smentennii Kyt (< 30°) — 11e popmye «Itockuit
Ta3» 13 BUIPSAMICHHSIM T[ONEPEKOBOTO BUTHHY, IO 3HIXKYE aMOpTU3alilHI
BJIACTHUBOCTI XpeOTa.

XKusit y HOpMi Mae OyTH MIATATHYTHUM, TOMIPHO TJIOCKUM a00 3J1eTKa OKPYIJIMM
(0c06IMBO B HIKHIN TPETHUHI) Y JiTeH MOJOAIIOTO MKIILHOTO BiKYy Yepe3 aHaTOMIYHI
0ocoOMMBOCTI 4yepeBHOI cTiHKH). [lepenHsi depeBHa CTiHKA XKUBOTA MOBHHHA OyTH
CUMETPUYHOIO0, 0€3 BUPAKEHOTO ACHMETPUIHOTO BUIIMHAHHS Y1 00BUCaHHSI. MOXYTh
CIIOCTEpIraTUCs ITi1 4ac OIS AY HACTYIHI BIIXUJIEHHS: BUITHYTUH, «BIABUCIUN JKUBIT.
Ile BuHUKae uepe3 cHaOKICTb M'SI31B YEPEBHOTO IMpeca 1 MepeHanpyKeHHs
MOTIEPEKOBUX M'SI3iB, IO YacTO CYMPOBOKYETHCS TMEPEIHIM HaxHIOM Tasa.
«BTArHYTHI» KUBIT 13 BIICYTHICTIO OY/Ib-SIKOTO MPUPOJHOTO BUTHHY MOKE CBITUUTH
PO HAJIMIPHHUM TOHYC YEPEBHOI CTIHKU a00 IJIOCKY MOCTaBY.

Tpeba po3ymiTu, 10 KyT HaxXWiay Ta3a Ta ¢opMma >KMBOTA MPAIIOIOTh y MMApHIH
CUCTEMI 3aBJISIKM TOMY, LIO MIlHI M'A3U Mpeca YTPUMYIOTh Ta3 y MPaBUIbHOMY
MOJIOKECHHI, HE JAal04Md WOMY HAaXWISTHCA BIEpEad, IO y CBOIO uepry, 3abe3meuye
IJIOCKY Ta MIATATHYTY (OpMy )KMBOTA 1 3I0POBUH MOTIEPEKOBUH BUTHH XpeOTa.
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[Ipu ormsimi AUTHHY criepeay HEoOXiTHO 3BEPHYTH yBary Ha TOPU3OHTAIBHICTH
JHIT KJIIOYUIb, TPYJHUX COCKIB Ta (OpMY TPYAHOT KIITKH.

Jyist BUSIBIIGHHSI OPYIIIEHb MOCTaBU Y MOJOIINX IIKOJISIPIB MOKHA BUKOPUCTATH
npocTi (PYHKIIOHATBHI TECTH.

1. Tect AnamMca (CKpHHIHT Ha CKOJI103). /[[nTHHA MOBUTEHO HAXMIISIETHCS BIIEPE]T 13
pOo3ciabiIeHuMH Ta ONYIIEHUMU JOHU3Y pykaMu. DaxiBellb OL[IHIOE CUMETPIO CIIUHH.
HasiBHicTh peGepHOro rop6a uu M's130BOr0 BAJIMKA 3 OJTHOTO OOKY CBITYUTH IIPO TOPCIIO
(moBopoT) XpeObiiB i moTpedye KOHCYIbTallil opToneaa [3, 6].

2. Tect 611151 BEpTUKATBHOT ITOMIWHY. JIUTUHY MPOCSATH MPUTHUCHYTHUCS CITMHOIO JI0
PIBHOI CTiHU 0€3 IUIiHTYyCca. Y HOpMIi TOpKaHHS Ma€ BiI0yBaTUCS B 5 TOUKAX: MOTUJIULIS,
JIOTIATKH, CIJTHUIIL, TUTKOBI M'SI3U Ta M'ATU. SIKIIO TPOCTIp MIXK MOTEPEKOM 1 CTIHOIO
MIEPEBUINY€ ITUPUHY JOJOHI JUTHHN — II€ O3HaKa rimepjaopaosy [3].

3. Tect cmnoBoi BUTpUBAIOCTI M's31B CIIMHU. JIMTHWHA JIEKWUTH Ha >KHBOTI Ta
YTPUMY€ BEPXHIO YaCTHHY TysiyOa BUTHYTOIO mpoTsiroMm 30-60 cexynn. CrnaOKicTh
M's131B BKa3y€ Ha CXUJIBHICTh 10 BAHUKHEHHS CyTYJIOCTI [3, 4].

Taoauus 1.
Kiacudikariiss oCHOBHUX BHUJIIB MOPYIIECHb

Tun nopywenns

Knouoei izyanvni osnaku

OcHosna npuuuna /
M'az06uti oucoaranc

CyTtynictb 301bLIEHHS TPYAHOTO K103y, | YKOPOUEHHS TpyAHUX M'S31B,
3BEJEHI  TUIeYi,  OMyIIeHa | CMa0KiCTh  MDKJIOMATKOBUX
roJIOBa. M'sI31B.

Kpyrna3zanus | BigcytHicte  momepekoBoro | CiabkicTh ycCiX Ipyn M's3iB
4acTUHA BUTUHY, 3alaJlaHHs TPYAHOI | CIIMHH, nepeHanpyXeHHs
KJIITKH. 3THHAYIB CTETHA.
ITmocka ciuaka | 3r1aKEHICTh ycCix | 3HIKEHHS pecOpHOi QyHKIIIT
(h1310JI0TTYHUX BUTHHIB | XpeOTa, BHUCOKHI  PHU3HK
XpeoTa. MIKPOTpPaBM.
AcumerpruuHa Onne muiede BuULIE 3a iHIIE, | 3BUYKA  CUAITH  OOKOM,
IoCTaBa HEpIBHI TPUKYTHUKH Tallii (0€3 | HOCIHHS BaXKUX pedell B

poTartii XxpeO1iB).

OJIHIH pyIIi.

[TpodinakTruka mOpyIieHb MOCTABH Y MOJIOIITUX MIKOJISAPIB.

[Ipu BUsBIIEHH] MOYAaTKOBUX (YyHKIIIOHAIHPHUX MOPYIIEHb (TOPYIICHHS TIOCTaBU y
(GpOHTANBHIN YU cariTadbHIA IIONIMHAX) IMEPIIOYSPTOBUM 3aBIaHHAM € OpraHi3allis
MpaBUIBHOTO pyxoBoro cepenosumia [4]. OcobnuBy yBary HeoOXiJHO 3BEpHYTH Ha
BIAMOBIAHICTE MEOJIB BIKOBUM OCOOJMBOCTAM JUTHHHU. 3AIHCHIOBATH KOHTPOJb
IIKITBHOTO paHIsd: Bara prok3aka 3 BMicTOM i y4YHiB 1—4 KJjaciB HE TOBWHHA
nepeBumyBatd 10% Bim Macu Tina JUTHHW. PrOK3ak TOBHMHEH MAaTH IIUIBHY
oprorneanuHy cnuHKy. CucTeMaTH4HE TJIaBaHHS, BIIPaBU Ha 3MIITHEHHS M'SI30BOTO
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KOpceTa, IIOJeHHAa paHKOBAa TIMHACTHKA, BIABIMyBaHHA YPOKIB (i3KyIbTypHU
3a0e3neyaTh YKPIIJIEHHS M’ s130BOro kopcerta [4, 5].

BucnoBok. OTxe, cucTeMaTnyHa JiarHOCTHKA MOPYLICHb MOCTaBH Y MOJOIIINX
HIKOJIAPIB — 1€ €PEeKTUBHUN IHCTPYMEHT 30epe)eHHs 310pOB's TuTUHU. CBOEYACHUI
Bi3yaJIbHUN OTJISI, MPOBEJCHHS MNPOCTUX (YHKIIIOHAIBPHUX TECTIB Ta CIIBIpAIs
nejgaroriB, OaThKIB 1 JIIKapiB JO3BOJISIIOTH 30€perTd MpaBUJIbHY IOCTaBy Ta
3a0€3MeYnTH TAPMOHIMHUN PO3BUTOK IMiIPOCTAIOUOT0 MOKOIIHHS.
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HAPOJHA IIICHS AK YUHHUK MUCTEL KO-
TBOPYOI KOMIETEHTHOCTI

Poman Harans MuxaiisiBHa

KaHJUaT MeIaroriyHuX HayK, JOIICHT

XapKiBCbKUH HAIIIOHAIBHUH TIearoTIYHUNA YHIBEPCUTET
imeni I'.C. CkoBopoau

CyuacHi Tmpolecu TEpPEeOCMHUCIICHHSI YKpaiHChKOI MHUCTEUBKOI CHaIIINHHU,
aKTyasizaiis YCBIJOMJIEHHS YHIKQIbHOCTI TPAAMIIIHOI My3U4YHOI KYyJIBTypH
CIOHYKAIOTh /10 €()EKTUBHOTO BUKOPHUCTAHHS HAPOJIHOI ITICHI SIK YAHHUKA MUCTEIIHKO -
TBOpPUOi KoMIEeTeHTHOCTI. L{eil mpoiiec IpyHTY€EThCS HE JUIIE Ha 3aCBOEHHI 3HAHb 1
BUKOHABCHKHUX YMiHb Ta HABUYOK, a i HA PO3BUTKY 3aTHOCT1 0COOMCTOCTI CAMOCTIHHO
MUCJIHUTH, TBOPUYO IISITH, IHTEPIPETYBAaTU XYIO0KHI 00pa3u Ta BCTYMATH B JIAJIOT 13
HapOJHOIO KYJBTYpOI0. Y IIbOMy KOHTEKCTI HapojHa IiCHSA K (Gopma JTyXOBHOTO
JIOCB11y HApody, B sIKIM ITO€THAaH1 My3HKa, CJIOBO, ICTOpUYHA ITaM’SITh, EMOII11, TPaIUIIliT
Ta CBITOTJISIIHI I[IHHOCT1 3QJIUIIAETHCS IPIOPUTETHUM YMHHUKOM MHUCTEIbKO-TBOPUOi
KOMITETEHTHOCTI.

MucTenpKko-TBOpYa KOMIIETEHTHICTh € BaXJIMBOIO CKJIAIOBOIO TAPMOHIMHOTO Ta
BCEOIYHOTO PO3BUTKY OCOOMCTOCTI, TOMY 1110 CTUMYJIFOE KPEATUBHICTh, HECTaHIapTHE
MUCJICHHSI, TIPOJYKYBAaHHS OpPWTIHAIBHUX i€l Ta YHIKQIBHUX PIillIEHb, JTO3BOJISE
aJianTyBaTUCA 1O HOBUX YMOB, CIOpHIMATH W OCMUCIIOBATH TBOPHU MHUCTEITBA,
BUKOPUCTOBYBATH HAOYT1 XyA0KH1 3HAHHS 1 BMIHHS Yy TBOPUI1H JISTILHOCTI, TPOSIBIIATH
1HILIaTUBY Ta CTBOPIOBATH BJIACHI MUCTELbKI 3pa3ku [1]. Hapoana micHs € 0co0nuBo
IIHHAM MaTrepiaJioM JUIsl TAKOTO PO3BUTKY, OCKUIBKH Ma€ CHHKPETUYHY MPUPOTY. Y
HIi OpraHigyHO B3aEMOJIIOTH MEJOMis, IOCTUYHUM TEKCT, PUTM, IHTOHAIIIs,
BHKOHABChKa TPAJIMIIIS Ta EMOIIMHUN 3MICT, 3aB/ISIKA YOMY ITiCHSI CTBOPIOE YMOBH JIJISI
KOMITJIEKCHOTO PO3BUTKY My3UYHUX, KPEATUBHUX 1 3araTbHOKYJIBTYPHUX 3I0HOCTEH.

HapoanomnicenHi TBopu BioOpaxarTh MUPOKUHN CIEKTP JIOJICHKUX MEPEKUBAHD:
pajicThb, nevyaib, HaJlll0, ONTUMI3M, TOPAICTb, TePOi3M, MOUYTTS €IHOCTI. XYI0KHIN
3MICT HapOJHOI MICHI CHOpPHSIE PO3BUTKY EMOIINHOI YYyTIMBOCTI Ta 3JaTHOCTI
nepeiaBaTi XapakTep My3UYHOTO 00pa3y Ta CIOHYKA€e J0 BIOCKOHAJIEHHS MY3UYHO-
TBOPYMX YMIHb Ta HaBMYOK. BUKOHaHHS HapOIHOI MiCHI mepeadavyae poOOTy HaA
IHTOHAITIEI0, TUKITIEI0, TUXAaHHIM, (hpa3yBaHHSIM, METPOPUTMOM, JUHAMIKO0. TBopua
IHTEepIpeTaliss HapoJHOI MICHI OCOOJIMBO BaxJHBa sl (POPMyBaHHS MHUCTELbKO-
TBOpPUYOi KOMIIETEHTHOCTI. HaBiTh amaropchbke BHUKOHAHHS HApPOAHOI IICHI €
e(peKTUBHUM 3acO00M Ha NUISAXY BiJ PENPOAYKTHBHOI 10 MPOIYKTUBHOI TBOPYOi
IISUIBHOCTI.

E(deKTUBHICTh BUKOPUCTAHHS HApOJHOI IMICHI 3HAYHOI MIPOIO 3aJ€XKUTh Bij
MOMNepeAHHOTO aHali3y 0a30BUX JAHMX 1 e1aroriyHuX yMoB. BusHauHy poib y IboMy
MpoIieci BiAIrpae A00ip IOCTYIHOIO 1 IKICHOTO penepTyapy, ypaxyBaHHs BIKOBUX Ta
IHIUBIAyaTbHUX  OCOOJIMBOCTEH, CTBOPEHHS  CUTyallli  TBOpPYOTO  BUOOpY,
BUKOPHUCTAHHS JIOKATLHOTO HAPOAHOIIICEHHOTO MaTepialy, OETHAHHS TPAIUIIIHHUX 1

102



EDUCATION
GLOBAL SCIENTIFIC DIALOGUE: CHALLENGES, INNOVATIONS, AND FUTURE
HORIZONS

cydyacHuX (opM poboTH, MIATPUMKAa OCOOUCTOi iHIIiIaTUBU BHUKOHAaBIlIB. ILle
3a0e3neyye eMoIliiHe 3alyudeHHs, aKTHUBHY My3W4YHY JISUIbHICTb, TBOpYE
CAaMOBUP@KEHHSA dYepe3 MOUIYyK €PEKTUBHHX 3ac00iB, SKI MOEIHYIOTh KYJIbTYypHY
CHAaJIKOEMHICTh 13 HOBITHIMM (OpMaMH BHKOHABCbKOI NPAKTUKU Ta CHPUSIIOTH
(hopMyBaHHIO MUCTEIIBKO-TBOPYOT KOMIIETEHTHOCTI [2; 3].

[HTEepakTUBHI METOIH, IPOEKTHA ISUIbHICTh, MYJIbTUMEIINMHI MaTepialid, Cy4acHi
apaH)KyBaHHS, TIOPIBHSAHHS aBTEHTUYHOTO W IHHOBAIlIHHOTO 3BYYaHHS Ta
nudepeHIiamiss TBOPYMX 3aBJaHb €PEKTHBHO KOPHUTYIOTh MPOOJIEMYy HEIOCTAaTHHOI
0013HaHOCTI 3 HAPOAHOMICEHHUMH TPATULISIMU, BIJCYTHICTh My3UYHOI MMIATOTOBKH Ta
pu3uk (dopManbHOi iHTepnpeTanii (oapkiiopHoro Marepiany. Ilig yac BUKOHaHHS
HapoJIHO1 MICHI JAOUUIbHO 30epiratv ii aBTEHTUYHHMM XapakTep Ta HaJaBaTu
MO>KJIMBICTB JUISl YHIKQJIBHOT 0COOMCTOT IHTEpIpeTaIlii.

Y pob6oTi 3 HApOAHOMICEHHUM MarepiajJoM OKpeMoi yBaru mHoTpedye pHU3HK
HaJMIPHOI 1/1€oJiori3alii HapoHOi MICH1 Ta 1i BUKOPUCTAHHS B SIKOCTI UIHOCTparrii
naTpioTU4HOI TemaTuku [4]. BifcyTHICTh MUCTEIILKOTO aHalli3y HIBEIIOE XYI0KHIO
YHIKQJIBHICTB 1 3HAYYIICTh HAPOIHOI MmicHI. BaxinBo 306epiraTi iICTOPUKO-TEPOIYHUH,
KYJbTYPHO-I[IHHICHUA 1 XYJ0KHBO-ECTETHYHUN KOMIIOHeHTH. Hapomna micHsS €
MOBHOIL[IHHUMU MHCTEUBKUM TBOPOM, SIKHA Ma€ YHIKQJIbHY MEIOJII0, TEMIIO-
PUTMIYHUM MAaTIOHOK, CIOXKETHY JIIHIIO, SICKpaBy OOpa3HICTb, MOETHUYHHHI TEKCT,
EMOII[IHUI 3MICT 1 BAKOHABChKY MaHepy [5].

MucTenpbKko-TBOpYa KOMIIETCHTHICTH HE MOXe (OpPMyBaTHCS JIMIIEC Ha
IHTEJIEKTYaJlbHOMY 3acBO€HHI 1HGopmauii. BaxnauBy poJib Bigirpae emoljiiiHe
MEepeKUBaHHSA MHCTENTBAa. HapojgHa IcCHS € BTUIGHHSM YHIKaJIbHOI €MOIlIHHOT
Hacu4yeHoCTl. EMoriiiiHe 3aHypeHHs B 3MICT IICHI CIPHSE PO3BUTY XYI0KHBO1 eMIIaTii,
3IaTHOCT1 BiUyBaTH W TepenaBaTH OCOOWCTI MOYYTTs, CTBOPIOBATH BUKOHABCHKY
KoHIlenIito. BonHouac, HapoiHa TicHS (POPMYE LIIHHICHE CTABIICHHS 0 HAIIIOHAJTIBHOT
KyJBTYPHOI CITaIIUHU, 3aBASKA YOMYy BOHAa (YHKIIOHYE SK aKTyaIbHHH IMPOCTIp
MHUCTEILKOTO JIOCBily, a HE K CyKymnHicTh apredaktiB [6; 7]. ['yproBe BUKOHAHHS
HapOJIHOI ITICHI CTBOPIOE YMOBH JIJIsl PO3BUTKY KOMYHIKATUBHUX yMiHb, JI€¢ CIIIBaK Mae
MPUCITYXOBYBATHCS JIO IHIIMX BUKOHABIIIB, Y3TO/[)KyBaTH BIIACHE 3BY4YaHHS 3 IHIITUMH,
BIIUyBaTH CHUILHUM TEMIOPUTM, TUHAMIYHI BIATIHKY 1 pa3oM (popMyBaTH XyA0KHIH
o6pa3. Take BHUKOHAaHHS PO3BUBAE MY3WYHI 310HOCTI, HABUYKU B3aEMOJIII,
B3AaEMOMIATPUMKY, 37aTHICTh 1O CIIBIpalll Ta BiAMOBIJAIBHICTh 3a CIUIBHUI
pesynbTar [8]. Bce 1e Mae MO3UTUBHUI BIUIMB HA KOTHITUBHUM, OCOOWCTICHUH 1
COIAJIbHUN CKIIATHUKA MHUCTEIHKO-TBOPYOi KOMITETEHTHOCTI.

Y HHHINIHIX yMOBax TMOIIMPEHHS HAPOJHOMICEHHUX TBOPIB y IHU(poBOMYy
MPOCTOpPl BUMArae pPoO3yMiHHSA TPO TOXOHKEHHS 3alucy, JIOCTOBIPHOCTI, SKOCTI
BUKOHAHHS, KPUTUYHOTO MOPIBHSIHHSA aBTEHTUYHOTO 3pa3Ky, CydacHOi 0OpoOku ado
aBTOpPChbKOi cTwii3amii. BaxiMBO BIiANOBIAAIBHO CTaBUTHCS 10 BUKOPUCTaHHS
1M (pOBOTo KyJBTYPHOTO KOHTEHTY Ta YBaXKHO MepeBipATH nepiiompkepena [9]. Takum
YUHOM, Yepe3 MUPOKY 3aIliKaBJICHICTh, JOCIIIKCHHSI, POCITYyXOBYBaHHS, BUKOHAHHS,
MOMYJISPU3alliio, PO3BUTOK Ta TBOPUE NEPEOCMUCIIEHHS HApOAHOI MICHI, BOHA Ha0yBae
BHUHSTKOBOT aKTYaJIbHOCT1 i YCBIIOMJIEHHS KYJIbTYPHOI CIIaJIKOEMHOCTI.
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Otrxe, HapoJHa ITicHA € OararoPyHKIIOHATBHOI CKJIAJ0BOI HAIIOHAIBHOL
KynbTypu. i HoTeHIian nonsrae y noeJHaHHi My3H4YHOTO, CJIOBECHOTO, EMOLIHHOTO,
KyJbTYpOJIOTIYHOTO Ta  TBOPYO-IISUIBHICHOTO  KOMIIOHEHTIB. CucreMaruyHe
BHKOPHCTaHHS HAPOIHOITICEHHOTO MaTepialy CIPHSIE PO3BUTKY MY3UYHUX 3/1I0HOCTEH
BUKOHABIIIB, OOpa3HOTO MHUCJICHHS, €MOI[IHHOI BHUPA3HOCTi, TBOPYOi IHIIIATHUBH,
3a0e3rneuye YMOBH I OCOOMCTOTO XYJOKHHOTO CAMOBHPAXKEHHS Ta CTAa€ JIEBUM
YUHHUKOM MHUCTEIIbKO-TBOPYOi KOMITETEHTHOCTI.
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AYAIO3AIINC BJJACHOI'O BUKOHAHHA SAK 3ACIb
CAMOOLIIHIOBAHHA CTYAEHTA-
IHCTPYMEHTAJIICTA

Xumkko Ouekcanap BikropoBu4

KaHM/IaT TelaroriYHIX HayK, BUKJIagad My3UIHHUX JUCIUTUTIH

KomyHnanbpHMit 3ak1a1 « Y MAHCHKUI TYMaHITapHO-TIEAaroriyHui (paxoBuii KoJemK
im. T. I'. [lleBuenka Yepkacbkoi 00J1aCHOT pajgu»

3 memarorivyHOTO MOTJSAY JOIIIFHO BUXOJHUTH 3 TOTO, IO TiJ Yac TPU CTYACHT
OJTHOYACHO peaji3y€ BUKOHABCHKUIM 3aJTyM 1 KOHTPOJIIOE Mepedir BAKOHAHHS. 3a TaKUX
YMOB HE BCi MapaMeTpH 3aBEPIICHOTO Pe3yIbTaTy OJIHAKOBO OCTYIIHI JIJIi OKPEMOTO
aHamizy. AyJ103aluc CTBOPIOE MOXJIUBICTh MOBEPHYTHCS 1O BXKE€ BUKOHAHOTO
(dbparMeHTa i TOBTOPHO CIPUHHSIITH HOTO 1032 OE3IMOCEPETHIM aKTOM BUKOHAHHS.

Y (dopmaruBHOMY pPO3YMiHHI CaMOOI[IHIOBaHHS HE 3BOJMTHCS JIO BUCTABJICHHS
cob6i omiaku. 3a AuHapaze, HaBUalbHa (YHKIlS CaMOOIIHIOBAHHS TOB’s3aHa 3i
CHIBBIJJHECEHHSIM BJIACHOTO Mpoliecy abo pe3yibTaTy 3 BU3HAYEHUMH KPUTEPISIMU Ta
BUKOPHUCTAHHSM OTPHMAHOTO 3BOPOTHOTO 3B’S3KY IS MOJAIBIIOTO KOPUTYBAHHSI
nisutbHOCTI [1]. OTxe, Mg IHCTPYMEHTAIBHOI MIATOTOBKYA NPWHITUIIOBUM € HE caM
(dakT OLIHIOBaHHSA CTYJIEHTOM BJIACHOI TPH, a HASABHICTb KPUTEPIiB 1 MOXKIUBOCTI
MIEPETBOPUTH OIIHKY Ha KOHKPETHE PIllIEHHS 11010 HACTYITHOI POOOTH.

VY 1mpoMy KOHTEKCTI ayaio3amuc JIOUUIBHO pPO3MISiAaTH Hacammepen sK 3aciod
BIJIKJIQJICHOTO TIOBTOPHOTO CIIYXOBOTO crnpuitHATTSA. CaM 1o co0i BiH HE OIIHIOE
BUKOHAHHS W HE YCyBa€ CyO €KTHBHOCTI Cy/DKEHHS, ajie JIa€ 3MOTY CIyXaTh BKe
3aBEpIICHUN PE3ybTaT OKPEMO BiJl TPOIECY WOTO CTBOPEHHS. 3aBISKU I[LOMY
MOBTOPHE IPOCTYXOBYBaHHS MOKe OyTH BKJITIOUEHE B MIPOIICTYPY CAMOOIIHIOBAHHS SIK
OKpPEeMHI eTan, Ha SKOMYy II0YyTe CIHIBBIIHOCHTBCS 3 Hamepel BHU3HAUYCHUMU
napamerpaMy BUKOHaHHS. O0’€KTOM TaKOTO 31CTaBJICHHS MOXYTh OyTH, HAIIPUKIIA,
pUTMIYHA TOYHICTh, TEMII, IHTOHAIlIHA a00 JUHAMIYHA OpTraHi3aiis — 3aJeXHO Bij
KOHKPETHOTO HAaBYAIHHOTO 3aBIaHHSI.

EmMnipuuni JaHi DiATBEPAXKYIOTh JOIUIBHICTh TAKOTO 00EPEKHOTO TPaKTyBaHHS.
Cingeiipa i ['eBiH BCTaHOBWIIM, [0 CAMOOI[IHIOBAHHS YYHIB-IHCTPYMEHTAIICTIB ITiCIIS
TPU Ta MICIS TPOCTYXOBYBaHHS ayAi03alTUCy MOTJIO BiIPI3HATHCS 32 BUCOTOIO 3BYKY
H puTMOM, a IMiJl Yac MOBTOPHOIO OI[IHIOBAHHS Yepe3 JiBa JHI BHUSABJIEHO TaKOX
BIIMIHHOCTI IITO0 SKOCTI 3By4aHHs (tone) [2]. Y monepennaromy nociimkerHi Ban, ba
ta JIi 32 yyacTio 6 CTy/JIeHTOK-aHICTOK (10 2 y4acHHIIl B KOXKHIM yMOB1) B YMOBI 3
ayJlio3almrucoM TMPOCIYXOBYBAaHHS BJIACHOTO 3alKCy MIATPUMYBAJIO OIIHIOBAHHS
OKpEMHUX CIIyXOBHX IMapaMeTpiB BukoHaHHs [3]. Bomnouac aBTOopu 3adikcyBanu
KOJIMBaHHS TOYHOCTI CaMOOIIIHIOBAHHS, TOMY IIl pPe3yJIbTaTU HE Jal0Th IiJICTaB IS
y3araJbHEeHHS Ha BCIX CTYJCHTIB-IHCTPYMEHTATICTIB.

OT1xe, negaroriyHe 3HaYEHHs ay/1103aUCy BU3HAYAETHCS HE caMuM (DakToM Horo
BUKOPHCTaHHS, a CIIOCOOOM BKJIFOUCHHS B CAMOOIIIHIOBAaHHS. |le 3HAUYCHHS 3aJIeKUTh
BiJl HAasBHOCTI 3pPO3YMUIMX KPHUTEPIiB, LIJIECCOPSIMOBAHOTO aHali3y MOYyTOro Ta
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BUKOPHUCTAHHSI PE3yJIbTATIB IOTO aHaJi3y JUIsl KOPUTYBaHHS TONANBIIHMX Iid. 3a
TaKMX yMOB 3allMC JOIUILHO TPAKTYBaTH sIK 1H(QOpMalliiiHy OCHOBY i peduieKcii, a
HE SIK CaMOJIOCTATHIN MeXaH13M MiJIBUIIIEHHS! BUKOHABCHKO1 SKOCTI.

Ha niit migcraBi ayaio3anuc meaarorivHo JOLUIBHO BKIIFOYATH B MOCIITOBHHI
HABYAIBHUN I1IMKIJI: BUKOHAHHS — 3allUC — I[OBTOPHE MPOCITYXOBYBAHHSI —
CHIBBIJHECEHHSI 3 KPUTEPISIMU — CaMOOLIHIOBaHHS — BU3HAYEHHS IPOOJIEMHHUX
MOMEHTIB — PIIIEHHS 1100 HACTYMHOI poOOTH. 3anmporoHOBaHa MOCTIIOBHICTh €
aBTOPCHKUM TIEIAroTiYHUM y3aralbHEHHSM Ha OCHOBI PO3TISHYTHX TEOPETUYHUX
MOJIOXKEHb 1 EMITIPUYHUX JaHUX. JJOMOMDKHHM apryMEHTOM € JociiJxeHHsa byie,
Kpiu 1 [robe, y sikoMy MOBTOPHHUN MEperisj BiJ€03alucy pa3oM 13 MOBTOPHUM
CaMOOLIIHIOBaHHSIM OyB TMOB’A3aHUIl 31 3MIHOIO OKpPEMHUX CTpaTerii HacTymHOI
1HIUB1MyaTbHOI IPAKTUKHU CTYAEHTIB-TITApUCTIB [4].

TakuM yMHOM, TIeJJaroriyHa I[IHHICTh ay/1103alKiCy BJIACHOTO BUKOHAHHS TOJIATAE
He B camoMy (akTi (pikcailii BUKOHAHHS, a B MOKJIMBOCTI BUKOPUCTATH MOBTOPHE
MPOCIYXOBYBAaHHA $IK OCHOBY JUIsl KPHUTEPIaJbHOTO CaMOOLIHIOBaHHS. 3a Takoi
oprasizaiii CTyJ€HT OTPUMY€ JIOAATKOBY MOKJIMBICTb OKpPEMO MpOaHali3yBaTu
pe3yabTar 1 chopMyTIOBAaTH KOHKPETHE 3aBJIaHHs ISl TIOIAIbIIOl poOOTH.
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IHTEI'PAIIA IU®POBOI TPAMOTHOCTI TA
KOMYHIKABEJIBHOCTI Y HIII'OTOBKY MEIMYHUX
I PAPMAIEBTHYHUX KA/IPIB Y CUCTEMI BLENDED

LEARNING

YyoOenko BasienTiHa AHaTOJIIIBHA
BHKJIa/Ia4y-METOINCT, BUKJIaJa4 IIMKJIOBOT KOMICIT MaTEMaTUKHU Ta 1H(POPMaATHKH,
Uepkacbka MeIuYHA aKaaeMis

Bacuinenko Ipuna OuekcanapiBHa
KaH/IUJIAT MeIaroTiYHuX HayK, IOLICHT,

3aBinyBad Kadeapu QyHIaMEHTATBHUX JACIUILIIH,
Uepkacbka MeIUYHA aKaIeMis

HixTapenko JIro0oB Muko.1aiBHa
CTapIlUi BUKIIaJ a4, TOJI0BA IUKJIOBOT KOMICIi MaTeMaTHKu Ta iHPOPMATUKH,
Yepkacbka MeUYHA aKageMis

CyyacHuil eranm pO3BUTKY CHUCTEMH OXOPOHHU 3I0pOB’S B YKpaiHl Ta CBITI
XapakTepu3yeThcsi MMOOKo  1udpoBoro  Tpanchopmailiero. BrpoBamxeHHs
eNeKTpoHHO1 cuctemu oxopoHu 370poB’s (ECO3), TeneMenuuHHX TEXHOJOTIH,
aBTOMAaTU30BaHUX CHCTEM OOJIKY JIKapChbKUX 3aco0iB, a TaKOX I1HCTPYMEHTIB
aHamiTUKM Benukux AaHux (Big Data) 3MiHroe Bumoru a0 npodeciiHoi miaroToBKU
MenuYHUX Ta (¢apManeBTUYHUX KajapiB. CbOromHi BKE HEAOCTaTHRO HABUUTHU
MallOyTHIO MEAMYHY CecTpy 4M (papMalneBTa €JeMEHTApHUM HaBUYKaM pOOOTH 3
koMt totepoM. Ilepen cucremoro (axoBoi mepenBuIoi Ta BUIIOI OCBITH IOCTa€
3aBnaHHs (OpMyBaHHS TMPUHLMIIOBO HOBOro TUNy (axiBusg — 1HPPOBO
KOMIIETEHTHOTO, 34aTHOr0 €(EeKTHUBHO IHTErpyBaTu I1H(OpMaIliiHI TEXHOJOTI Yy
HIOICHHY MPOQECiiiHy MIsUTbHICTb, MPAIIOBATH B €AMHOMY 1H(QOpPMALIHHOMY MTPOCTOPI
3 KOJITaMH PI3HUX CHelianizaiii Ta 3a0e3rnedyBaTd BUCOKY SKICTh MEIWYHOI
JOTIOMOTH 3 BUKOPUCTAHHSM Cy4acHUX HU(POBUX IHCTPYMEHTIB [1, 2].

AKTYanbHICTb TOCIIJIKEHHS 3yMOBJIEHA HEOOX1THICTIO MEPEOCMUCIICHHS METOIUK
BUKJIaJaHHs JAMCUMIUIH 1HGOPMALIMHOTO IMHUKIY JUIS CTYICHTIB MEIUYHHX Ta
(dbapMaleBTUYHUX CIEiaJbHOCTEH B yMOBaX 3MIIIAHOTO HABYAHHS, SIKE CTAJI0 HOBOIO
peanpHICTIO OCBiTHhOTO Tiporecy. Jucummninu «lHdopmariiiini TexHONOTii B
Mequuuny (OIIIT Cecrpuncbka cnpaa), «lHpopmariitHi TexHONOTii B (apmalrii»
(OIIIT ®apwmarris) Aas OCBITHbO-KBali(pikaliifHOTO piBHSA «(PaxOBUH MOJIOAIINN
OakanaBp», a TakoK BUOIpkOBUI KOMIOHEHT «L{udpoBizallis 0XopoHU 310pOB’s» IS
piBHIB (paxoBuil MoJsionmmii O6akagaBp, OakaiaBp, MaricTp nmoTpeOyrOTh OHOBICHHS
3MICTOBOTO HAIIOBHEHHS Ta BIIPOBA/PKCHHS 1HHOBAI[IMHUX MEAaroriYyHuX TEXHOJOTIH,
aK1 0 BpaxoByBaiu cnenudiky MaitOyTHbO1 mpodeciiHOl qisTTbHOCTI CTYIEHTIB.
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Meroro mybmikaiiii € OOrpyHTyBaHHS METOAMKM BUKJIAIaHHS 1HQOpMAIiitHUX
JUCUUILIIH JJIsI MEIUYHUX Ta (hapMalleBTUYHUX CIIelialbHOCTEH, sika 0a3yeThcs Ha
MPOEKTHOMY MIJXOA1 Ta IMITAI[IHHOMY MOJENIOBaHHI NMpodeciiHoi ISIIBHOCTI B
MYJIBTUIM CUMILTIHAPHIN KOMaH/1, a TaKoXK aHali3 €()eKTUBHOCT1 TAKOTO MiAXOAY JJIs
dbopmyBaHHS MUPPOBUX Ta KOMYyHIKATUBHUX KOMIIETEHTHOCTEH CTYJIEHTIB B YMOBax
3MIIIAHOTO HaBYAHHS.

Buknananasa AUCUMIUINH 1HGOPMALIHHO-KOMI IOTEPHOTO LMKIY MJis CTYIEHTIB-
MEIUKiB Ta (apMalleBTIB Ma€ CyTTEBY cHenu(iKy MOPIBHSIHO 3 miaAroroBkoro IT-
(daxiBiiB. SKI0 A1 OCTaHHIX TEXHOJOTIS € CaMOIIJUII0, 00’€KTOM BHUBUCHHS Ta
BJOCKOHAJICHHS, TO JJS MEAUYHHX TMPAIiBHUKIB BOHA BHCTYIAE BUKIIIOYHO
IHCTPYMEHTOM BHpillIeHHS mnpodeciiiHux 3aBgaHb. lle Bu3Hauae HEOOXiIHICTbH
IPaKTUKO-OPIEHTOBAHOTO IMIAXOAY /10 BiIOOPY 3MICTy HABYAHHS.

Crynentu nepuux-npyrux KypciB (OKP «daxoBuit Mmonoamuii 6akanaBp») 4acto
JEMOHCTPYIOTh CKENITUYHE CTaBJICHHS A0 1HGOPMATUKU, BBAXKAIOUU ii IPYyTOPSIHOIO
JTUCITUIUTIHOIO TIOPIBHSAHO 3 ()aXOBUMH MEIUYHUMHU TpeaMeramMu. ToMy KITFOYOBHM
3aBlaHHSM BHUKJIaJaya HAa II0OYaTKOBOMY e€Tali € MOTHBAIlis Ta JeMOHCTparlis
HEPO3PUBHOTO 3B’A3Ky MK BOJIOAIHHIM HU(PPOBUMHU THCTPYMEHTAMHU Ta yCITIIIHICTIO
MaiOyTHBOI TpodeciiHOoi MisIIbHOCTI. {151 HbOro MU BUKOPUCTOBY€EMO METOJ aHaIli3y
peanbHuX NpodeciitHuX CUTyaIlii:

- SIk WBUIKO 3HAUTH ICTOPIIO XBOPOOU MAalll€EHTA CepeJl TUCSY 1HIIUX, SKIIo 0a3za
JaHUX HE CTPYKTypOoBaHa?

- SIk mepeBIpUTH HAABHICTh JIIKAPCHKOTO 3aco0y B anTeyHId Mepexi Ta
3aMpOINOHYBaTH MAI[IEHTOBI aHAJIOTH, SIKIIO O0JIIK BEJACTHCS B MANlEpOBOMY KypHai?

— Slk 3a6e31eunTH Y3romKEHICTh A1l JIIKaps, MEAUYHOI cecTpu Ta ¢hapMalleBTa npu
JKyBaHHI CKJIATHOTO MAIli€HTA, SIKIIIO BOHU HE MAIOTh JJOCTYITY J0 €WHO1 EIEKTPOHHOT
KapTu?

BianoBiae Ha 111 TUTaHHS 3aBKIU OJIHA: TU(PPOBI TEXHOJIOTIT B Cy4acHii METUIIMHI
ta (apmamii — 1e He po3kim, a 0azoBa IH(PpPACTpPyKTypa O€3IEeKd TMalli€eHTa Ta
edexTuBHOCTI poboTtr. Came 1e PO3yMIHHS MU 3aKJIaJlaEMO Ha TEPIINX 3aHATTSX,
BHU3HAYAIOYH BEKTOP MOJAIBIIIOTO HAaBYaHHS.

J1Jist CTy/IeHTIB OCBITHBO-KBai(PiKaI1ITHOTO PIBHS «MAriCTp» y MeXax BUOIPKOBOTO
koMrnoHeHTY «[{udporizailisi 0XOpoHH 310POB’s» MU MITHIMAEMOCS Ha SIKICHO BUIIUN
piBeHb y3arajbHEHHS. TyT MpeaMeToM BHUBYEHHS CTalOTh HE CTUIBKM KOHKPETHI
MpOTpamH, CKiJIbKUA CTpaTEeriuHi acmekTu nudpoBoi TpaHchopmalii ramysi: 1epaBHa
noituka y cepi uudposizailii oxopoHu 310poB’s (KoHueniist po3BUTKY €J1€KTPOHHOT
OXOpPOHH 3/I0POB’s, 3akoHM YKpainu «IIpo aeprkaBH1 ¢iHAHCOBI TapaHTii MEIUIHOTO
00CITyTOBYBaHHSI HAcEJICHHs» ), MUTAHHA K10epOe3MeKu MEeIUYHUX JAaHUX Ta 3aXUCTYy
nepcoHanbHO1 1H(pOpMaIlli, €TUYHI aCTEKTH BUKOPUCTAHHS IITYYHOTO IHTEJICKTY B
JIarHOCTHUIl Ta JIKyBaHHI, aHali3 €(EeKTUBHOCTI BIPOBAKECHHS TEIEMEINYHUX
TexHoJoTi [1, 2]. Takuit migxin popmye y MailOyTHIX MaricTpiB CUCTEMHE MHUCJICHHS
Ta 37IaTHICTh MPUUMAaTH YIIPaBIIHCHKI PIIEHHS B yMOBaX U(pPoBoi TpaHchopmarrii.

3MiliaHe HaBYaHHS, SIKE TOEAHYE ayIUTOPHY POOOTY 3 BUKOPUCTAHHSIM TEXHOJIOT1H
JTYCTAHIIIMHOTO HaBYaHHS, BHCYBa€ OCOOJMBI BHMOTH JO OpTraHi3allii OCBITHBOTO
mporecy. 3 oaHOro OOKy, BOHO HAJa€ IIUPIII MOMXKIUBOCTI JJIsi BUKOPHUCTAHHS
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U(POBUX THCTPYMEHTIB, 3 1HIIOTO — MOTPeOy€e YITKOI CTPyKTypu3allii HaBYaIbHOTO
Marepially Ta MpoIyMaHOi CHCTEMH KOHTPOJIIO.

[IpakTuuHMil TOCBIA BUKJIAQJAaHHS JTO3BOJIIE BUOKPEMUTH TPHU KIIFOUOBI 3MICTOBI
ONOKHM, fAKI € HaOUIbIl 3HAYyMMMH JJIsi MaiOyTHbOI mpodeciiiHol AiSIbHOCTI
CTY/ICHTIB MEIMYHUX Ta (hapMalIEBTHYHUX CIICI1aJIbHOCTEH.

[entpaibHuM eneMeHTOM LUPPOBOI 1HPPACTPYKTYypU CYydaCHOTO MEIUYHOIO
3aKiaay € enexkrponHa mMeaudHa kaptka (EMK) ta meguuni iHopmarliiiHi cucteMu
(MIC). V mnpoueci BUBYEHHS Ii€i TEMHU CTYIEHTH MalOTh 3aCBOITH MPHUHIIMIIOBY
BiaMiHHIcTh EMK Bij mamepoBoro ananora: eIeKTpOHHA KapTka — 1€ HE MPOCTO
CKaHOBaHWI JOKYMEHT, a JWHaMidyHa CTPYKTypa [aHWUX, SKa OJHOYACHO
BUKOPHCTOBYETHCS Ta HAIOBHIOETHCS PI3HUMH (HaXiBIISIMH.

Mu po3misigaeMo THIOBI ciieHapii podotu 3 EMK:

— JIIKap BHOCHUTH J[IaTHO3 Ta MPU3HAYCHHS;

— MeJuyHa cecTpa (iKCye BUKOHAHI MPOLETYPH, TOKA3HUKUA TEMIEParypH, TUCKY,
pE3yJbTaTh CIOCTEPEKEHD;

— (papmanieBT (y crarfioHapi abo anrelli) 0a4uTh aKTyaJIbHI IPU3HAUYCHHS Ta MOXKE
MEPEBIPUTH JIIKAPCHKY B3aEMOJIIIO.

KnrodoBe 3aBaaHHs 1IbOTO OJIOKY — HABYMTH CTYJIEHTIB «0a4UTH» KOJETY IO TOU
0ik 1HTep(eiicy, yCBIIOMIIIOBATH, IO iXHA MAISUIBHICT y CHUCTEM1 € YacTUHOIO
crinbHOTO mporiecy. [Tomuika B 3al0BHEHH1 MOJS (HAPUKIIA, HECKOPEKTHE BBEICHHSI
703yBaHHS) a00 HEYBAXHICTh JI0 JAHUX, BBEJCHUX 1HIIUM CHEIIaJIiCTOM, MOXE MaTH
CEepO3HI HACIIAKU [ 300poB’s mauieHTa. [l BiANpalloBaHHS MPAKTUYHUX
HAaBUYOK MH BUKOPHUCTOBYEMO AeMo-Bepcii MIC (Tam, 1ie 11e MOKIJIMBO) 200 CTBOPIOEMO
HaB4aJbHI 6a3u ganux y cepemopuii Google Tabmuip, SKi IMITYIOTh JIOTiKY poOOTH
EMK.

B yMmoBax 3miliaHoro HaB4aHHSI XMapHi1 TEXHOJIOT1I CTalOTh HE MPOCTO 3PYUHUM
THCTPYMEHTOM, a HEOOX1JTHOI0 YMOBOIO OpraHi3ailii 0CBITHbOTO Ipoiiecy. Mu geraabHo
BuBuaemo iHcTpymeHTn Google Workspace for Education (JoxymenTn, Tabmui,
®opwmu, IlpesenTarii) 3 oAy Ha iX HOCTYMHICTh, (YHKIIOHAIBHICTh Ta 3pyYHICTD
JUIsl KOMaHIHOT pOoOOTH.

Google JlokymMeHTH BUKOPUCTOBYIOTHCS JJIsI MiJTOTOBKU CIIIJIBHUX 3BITIB,
MPOTOKOJIIB, ONMUCIB KIIHIYHMX BUNaAKiB. CTyIE€HTH BUarThCs MPALIOBAaTU B PEKHUMI
peabHOTO Yacy, 3aJuIIaTH KOMEHTapi, BIICTEXKYBaTH 3MiHU, OOTOBOPIOBATH MPABKHU.
Google Tabnuili € OCHOBHUM IHCTPYMEHTOM il poOOTH 3 JaHWUMHU: BiJl MPOCTUX
CIUCKIB MAIll€EHTIB 10 CKJIaJHUX 0a3 AaHUX 3 eleMeHTaMu aHamTuku. Google ®opmu
J03BOJISIIOTH OPTaHi30BYBaru 30ip iH¢opMarlii (Hampukiaa, ONMUTYBaHHS IAIlIEHTIB
I0A0 SIKOCTI OOCITYyTrOBYyBaHHA a00 CaMOIOYYTTSA) 3 aBTOMATUYHUM HaKOIHMYEHHSIM
pe3yabTaTiB y TaOIUIISIX IS TOANIBIIIOT 0OpOOKH.

BaxxnuBo, 1110 po6oTa 3 XMapHUMH cepBicaMU He e PopMy€e TEXHIYHI HABUYKH,
a i MOJIEITIOE CUTYAITII0 PO3MOAICHOT KOMAaH/IH, sIKa MPAIFO€ HaJ CITIIbHUM 3aBIaHHIM
y PI3HHUX JIOKAIISIX Ta B pi3HUH yac. e MakcumaapHO HaOMMKae HaBYaIbHUH MTPOIIEC
710 peaiiii cydacHoi mpodeciitHoi aisIbHOCTI, € BiJi/IaJieHa B3aEMO/IISI CTA€ HOPMOIO.

3/aTHICTh aHai3yBaTH JaHl Ta MPEJCTaBIATH PE3yabTaTu y 3po3yMiiiid ¢opmi €
Ba)KJIMBOIO KOMIIETEHIIIEI0 CYyYaCHOTO MEIUYHOTO MpaIiBHUKA. Y MeXaxX LbOro OJIOKY
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CTY[ICHTH OIIaHOBYIOTh 0a30Bi IHCTpyMeHTH aHanizy aAanux y Google Tabmmisix Ta
Excel: copryBanus, ¢insrpaiito, yMoBHE (QopMaryBaHHs, CTBOPEHHS 3BEICHUX
Ta0nuIlh, TOOYAOBY Jiarpam Ta rpadikis.

Ha 3aHATTAX po3mismaeMo MpakTHUHI KEHCH: aHaJi3 3aXBOPIOBAHOCTI B poO3pisi
BIKOBHX TpPYII, OIlIHKA YacTOTH MPU3HAYCHHS PIZHUX TPyN JKApPChKUX 3aco0iB,
BUSIBJICHHSI KOPEJALIN MIX CHOCOOOM HUTTS MAlli€EHTIB Ta PO3BUTKOM XPOHIYHHX
3axBoproBaHb. OcoOnuBa yBara MNPUIUIAETHCA Bi3yalizalli JaHUX — CTBOPEHHIO
iHQOopMATUBHUX Ta 3pO3yMUX TrpadikiB, sKi MOXYTh OyTH BHKOPHCTaHI IS
T1ITOTOBKH 3BITIB 200 Mpe3eHTalliil.

s cryneHTiB-papmaiieBTiB 1iel OJ0K JOMOBHIOETHCS 3aBAAHHSIMHU 3 aHAII3y
anTeYHOTO aCOPTUMEHTY, TUHAMIKH TPOAKIB, BUSBICHHS JIKApChKUX B3a€EMOJi Ha
OCHOBI aHAJIITHKHU MpU3HAYCHB. JIJIsI MEAUYHUX CECTep aKIeHT pOOUThCS Ha aHali3i
MOKa3HUKIB pOOOTH BiAJUIEHHS (CEpeHii TEPMiH JIIKyBaHHS, YaCTOTA YCKJIQIHEHb,
3aJ10BOJICHICTD MAIlIEHTIB).

Haii6inb11 e(heKTUBHOIO TEXHOJIOTIEO, 10 JO3BOJISIE IHTErPyBaT 3MICTOBI OJIOKU
B €JIUHY CUCTeMY Ta 3a0e3neunTu GopMyBaHHS SIK HIUPPOBUX, TaK 1 KOMYHIKaTUBHUX
KOMIIETEHTHOCTEH, € MEeTOI TMPOEKTHOTO HaBYaHHA. Y CBOIM TIpakTHUIll MU
BUKOPUCTOBYEMO aBTOPCbKY MOIUMIKAIIO0 IIbOTO METOAY — MPUHIMUI «peajbHUX
Opuram.

Crynentu pizHux cneuiainsHoctelt (OIIIT Cecrpuncbka crpasa, OIIIT ®apmarris)
00’ eqHyI0ThCS B MaJil Tpynu («Oopuraaun») mo 3-4 ocobu. Koxkna Opurama orpumye
KOMITJIEKCHE 3aBJaHHS — CTBOPUTH HH(PPOBHIA MPOMYKT, IO Ma€ MPAKTUIHY
3HAYYIIICTh: 0a3y NaHUX MAII€HTIB CTAlllOHApy, AaHAJIITUYHUHN 3BIT NPO €PEKTUBHICTD
3aCTOCYBaHHS MEBHOI TPYMH Mpenaparis, IHTEpaKTUBHY 1H(porpadiKy m010 mMoOIYHUX
edekTiB ab0 mMpo(ITaKTUKH 3aXBOPIOBaHb. KIFOUOBOIO OCOONMBICTIO € UITKUH
po3nonut npodeciiHuX posiel ycepeauHi Opuraam, KoKHa 3 SIKUX Mae crenuivfi
000B’SI3KH.

Ponb 1: Menuuna cecrpa. lleit yyacHUK KOMaHIU BiAOBIA€ 32 KIIHIYHUHN 3MICT
npoekty. Moro 3aBnanHs:

— BU3HAUUTH MEPeITiK JaHUX, K1 HEOOX1HO 30UpaTu Mpo MaiieHTa BiAMOBIAHO /10
MOCTaBJICHOrO 3aBHaHHsA (AeMorpad)idHi MOKA3HUKU, CKaprd, aHaMHE3, 00’ €KTUBHI
JlaHi: TeMmIieparypa, apTepiajbHHil THCK, 4acTOTa CEPIIEBHX CKOPOYEHb, IPOBEACHI
MaHIIyJIsIIIii);

— po3pobuTH MmabIOHW [ BHECEHHS [aHUX, SKi OyIyTh 3pyYHUMH Ta
3pO3yMUIMMU TSI KOPUCTYBAYa,

— 3alOBHUTU KJIIHIYHY 4YacTUHY Oa3W JaHUX, BHUKOPUCTOBYIOUM peaiCTHUHI
creHapii (Burajgani abo oTpuMaHi 3 BIAKPUTHUX JKEpPeIl KEUCH);

— Ha eTalll aHaJITUKX CPOPMYITIOBATH 3alMMTH A0 aJMIHICTpaTopa Ta apmalieBTa 3
TOUYKH 30pYy KJIIHIYHOI NMpakTUKK: «IlokaxiTh MauieHTiB 13 Hee(HEKTUBHICTIO Tepamii»,
«SIx1 mo614H1 e eKTH HalYaCTiIIe BUHUKAIOTH 7.

Pomp 2: dapmamnent. lleit ydacHuk 3abesneuye (apManeBTHIHY EKCIEPTH3Y
npoekty. Moro 06oB’s3Kn:
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— BiATOBIATH 3a (hapMaIeBTUUHUMA OJIOK 0a3u JaHWX: Ha3BU JIKAPCHKUX 3aC001B
(TOproBenbH1 Ta MIDKHApOJHI1 HEMAaTEHTOBaH1), 103yBaHHS, (OPMHU BHUITYCKY, CXEMHU
npuiioMy, MOKa3aHHS Ta MPOTUIIOKA3aHHS,

— TEPEeBIPSATH NMPU3HAYCHHS HA HASBHICTh MOTEHIIMHO HEOE3MEUHUX JIKAPCHKUX
B3a€MOJI1M;

— Ha eTaml aHaJITUKW JOCHIKYBAaTH JlaH1 IIOAO0 YacTOTHU MPHU3HAYECHb PI3HUX
npenapariB, BUSABIATHA KOPEJAii MK TPU3HAYSHHIMU Ta TOOIYHUMU eeKxTamu;

— rOTyBaTH PEKOMEH IaITii III0/I0 PallioOHaIbHOTO BUKOPUCTAHHS JIIKAp CbKUX 3aC001B
Ha OCHOB1 OTPUMAHOI CTaTUCTUKH.

Ponb 3: Anminictparop (IT-koopaunarop). Lle TexHIUHUMN Nigep MPOEKTY, KU
3abe3redye Horo peaisaniio udpoBuMy 3acobamu. Moro GpyHKil:

— MMPOEKTYBATH CTPYKTYpy 0a3u JaHUX: BU3HAYATU KUIbKICTh TaOJHIIb, 3B’ I3KU MIXK
HUMH, TUIH MOJIB (TEKCT, YUCIIO, JaTa, BUNIAAI0UUN CITUCOK);

— TEXHIYHO peaiizoByBatu NpoekT y Google Tabmuusx: cTBOprOBaTH apKyliii,
HaJAIITOBYBATH MIEPEBIPKY TaHUX, (OpMaTyBaHHSI,

— 3abe3nedyBaTd CHOUIBHUN JgocTyn 10 (ailyliB 3 BIAMNOBIIHUMH IpaBaMu
(penaryBaHHs, KOMEHTYBaHHsI, IEPETIS );

— KOHTPOITIOBATH CBOEYACHICTh Ta KOPEKTHICTh BBEJCHHS JAHUX;

— BUKOHYBaTH POJb MEpeKiiafadya MK NpoQPeciiHUMU 3alMuTaMyd MEICECTpPU Ta
¢dapmaiieBTa 1 TEXHIYHUMHU MOXJIMBOCTSIMU 1HCTPYMEHTIB: (POPMYJIIOBATH 3aBJIaHHS
MOBOIO QiIBTPIB, (HOPMYIL, 3BEICHUX TAOIUIb.

Po6ota Hag mpoekToM TpuBa€e MpoTaroM 4-6 THXKHIB (3aJIEKHO BiJl CKJIAIHOCTI) 1
MIPOXOJUTH Yepe3 KiIbKa MOCTIJOBHUX €TaIliB.

Eran 1. bpudiar ta mocranoBka mpobimemu. Buknagau dopmynroe 3arajabHe
3aBIaHHS, ONMHCYy€e cuTyarito. Hampukman: «Y BiIaijieHH1 Kapioiorii MIaHyeThCs
BIIPOBA/)KCHHS €JIEKTPOHHOI CHUCTEMH CYNpPOBOAY MallieHTiB. Bam sk komani
JOPYYEHO pO3pOOUTH CTPYKTYypy Oa3zu nanux Juig 30 maiieHTiB 13 TiMEPTOHIYHOIO
XBOPOOOIO, IPOBECTH MMIJIOTHE HAIIOBHEHHS Ta MIATOTYBaTH aHAJTITUYHHH 3BIT MO0
e(eKTUBHOCTI Teparii 3a MicsIb». Ha boMy eTari BaxJIMBO 3a0€3MEUNTH OJJHO3HAYHE
PO3YyMIHHS 3aBAaHHA BCIMa yYaCHUKAMMU.

Ertan 2. [IpoektyBanus. lle eran HailakTUBHINIOT KOMYHIKallii. MeauyHa cectpa
BU3HAYae, sIKi came JaHi MOTpiOHO 30uparu, dapmaieBT YTOUHIOE JAeTajl 100
JIKapChKUX TPU3HAYEHb, AIMIHICTPAaTOp MPONOHYE TEXHIYHY CTPYKTYpy, SKa
JI03BOJIUTH peaji3yBaru BCi BUMOTH. BinOyBarOThCS MUCKYCIii, Y3TOMKEHHS, TOIIyK
kommpoMiciB. Came TyT (POpMYy€eTHCS BMIHHS CIyXaTH KOJIETY, apIyMEHTYBaTu CBOIO
MO3UIIIIO T 3HAXOIUTHU CITUIBHE PIIICHHS.

Ertan 3. HanoBHennst ganumu. KokeH y4acHHK BHUKOHY€E CBOIO YACTHHY POOOTH.
Menaununa cecTpa BHOCUTh KJITHIYHI J1aH1, (hapMalleBT 3al0BHIOE 1HGOPMAITiFO PO JIKH,
aJIMIHICTPATOp KOHTPOJIOE JOTPUMAHHS CTPYKTYPH Ta 32 MOTPEOU KOPUTYE TEXHIUHI
HaJamTyBaHHs. BaximBo, 1mo Bci 6auars BHECOK OJHE OIHOTO B peajbHOMY Yaci, 110
TI03BOJISIE€ OJIpa3y BUIIPABIATH MOMIJIKH Ta Y3TOIKYBaTH Iii.

Etan 4. Anamithka Ta 3BiTHICTh. Ha OCHOBI BHECEHMX JaHMX KOMaHJia TOTYe€
aHAJTITUYHI MaTepiaiu. AJMIHICTPAaTop CTBOPIOE 3BelieH1 Tabmuli Ta Oynye rpadiku,
MeJICeCTpa IHTEPIPETy€E OTPUMAaHI pe3yabTaTH 3 KIHIYHOT TOYKH 30Dy, (apmarieBT

111



EDUCATION
GLOBAL SCIENTIFIC DIALOGUE: CHALLENGES, INNOVATIONS, AND FUTURE
HORIZONS

rOTYy€ BHCHOBKHM IIIOAO pAaIliOHAIBHOCTI mpu3HadyeHb. CHUIBHUMH 3yCHIUJISIMU
hopMy€eThCS T1ACYMKOBUM 3BIT.

Eran 5. Tlpesenraiiis pe3ynsrariB. @iHajbHA MPE3EHTALlIS TPOEKTY MA€E 0COOIUBY
cTpykrypy. KokeH uieH Opuraau npe3eHTye CBOK 4acTUHY POOOTH came 3 MO3MIIil
BUKOHAHO1 TTpodeciitHoT poi:

— MeJICeCTpa MOSACHIOE, YU OyJI0 3pyYHO BHOCUTH JIaH1, YU BC1 HEOOX1JH1 IOJIsl OyJn
nepenbayeHi, K1 KIIHIYHI BUCHOBKU BOHA 3po0OuIia;

— (apmareBT IEMOHCTPYE pe3ylbTaTh aHaji3y NpU3HaYeHb, 3BEPTA€ yBary Ha
BUSIBJIEH1 TPOOJIEMU Ta MPOMOHYE pEKOMEHAAIlIT;

— aJIMIHICTpaTOp pO3MOBIMA€ MPO TEXHIUHI PIMICHHS, CKJIATHOIII, 3 SKUMH
31ITKHY/Iacsl KOMaHzAa, Ta CocoOu iX MO 0JIaHHS.

Takuii dopmar mpeseHTallii 3MyIIy€e CTYICHTIB peduIeKCyBaTu MIO0 BIACHOTO
BHECKY, aHaTI3yBaTd KOMAaHJHY B3a€MOJII0 Ta BYUTHCS TPEICTABISTH PE3YyJIbTaTH
CBO€ET poboTH MpodeciiiHO0 MOBOIO.

3acTocyBaHHS METOAY «pPEaJbHUX OpuTam» MPOTATOM TPHOX HABYAIBLHUX POKIB
J03BOJIsIE€ 3pOOUTH BUCHOBKH PO HOTO BHCOKY €()EKTHBHICTH IS (DOPMYBaHHS SIK
1M ppoBHX, TaK 1 KOMYHIKATHBHUX KOMIIETEHTHOCTEH CTY/ICHTIB.

[To-mepiie, crocTepiraeThCcsi CyTTEBE IMJBUINECHHS MOTHBAIlli /10 BHUBYCHHS
iHdopmaniiinnx TexHonorid. Komu crygeHtu Oauarh Oe3mocepenHiil 3B’SI30K MIK
HaBuykamMu pobotu B Google Tabmuusx Ta MOXKIMBICTIO BHUPINIyBaTd peajbHI
npodecilini 3aBIaHHs (HAMpUKJIIa, aHaTi3yBaTH €(eKTUBHICTh JIIKyBaHHS ), CTABJICHHS
10 JUCUMIUTIHM 3MIHIOETbCS. MailOyTHs MeAuyHa cecTpa po3yMmie, IO BMIHHS
MpaIoBaTy 3 PLIBTPaMH Ta 3BEICHUMH TAOIMIISIMU 3BIJILHUTS 11 BiJl TOJIUH 3aII0BHEHHS
MarepoBUX JKypHATIB Ta JO3BOJUTH OLIbIIEC dYacy NPUAUIATH Oe3MocepeaHbo
narieHTaM. MaiOyTHIM (apmarieBT yCBIIOMIIIOE, SK aHAJIITHKA JIAHWX JOIOMarae
BUSBUTH HeOE3IEUHI JIIKapChKi KOMOIHAITIT Ta MIABUIIUTH Oe31eKy dhapMakoTeparii.

[To-npyre, 1HTEHCUBHO PO3BHUBAIOTHCA KOMYHIKaTHMBHI HaBuuku [3]. Y mponeci
pOOOTH CTYJIEHTH MOCTIMHO CHUIKYIOTHCS, 0OTOBOPIOIOTh, MTUCKYTYIOTh, TOSICHIOIOTh
CBOi moTpeOu Kojeram, SKi MarOTh IHIIMH TpodeciiHUil TOCBI Ta 3aBIaHHI.
@dapmalleBT BUMTHCS TOBOPUTH 3 MEACECTPOI0 HE MOBOIO XIMIYHMX (QOopMyn Ta
(hapMaKoJIOTIYHUX TPYyM, @ MOBOI MPAKTUYHOTO 3aCTOCYBaHHS Ta BIUIMBY Ha CTaH
namnieHTa. AJMIHICTPAaTOP OCBOIOE MEAUYHY TEPMIHOJIOTII0, HEOOXIHY JIJIsl PO3yMIHHS
3aB/aHb, 1 BUMTHCS TMEPEKIAAATH i1 TEXHIYHOI MOBOK. Taka B3aEMOIiS MOJECIIOE
peanbHi KOMYHIKaTHBHI CHUTYyaIlii, sIKi BHHHUKATUMYTh Yy MalOyTHii mpodeciiiHin
TISUIBHOCTI.

[To-Tpere, dopMmyeThcs  pO3yMiHHS  KOMaHAHOI  BiANOBIZAJBLHOCTI  Ta
B3aeMo3asiexHOCTi. CTyqeHTH Ha BIACHOMY JOCBi/l NEPEKOHYIOThCSA, IO YCIHIX
CHIJIBHOT CIPaBU 3aJICKUTh BiJI KOXKHOTO y4YacHUKA. SIKIIO aJAMIHICTpParop CTBOPUB
HE3py4HY, HEJIOTI4YHY CTPYKTypy Oa3u JaHUX — MeICEecTpa BHECE HEI0CTaTHbO
iH(dopmartii a6o 3poOHUTH 11 3 MOMUJIKAaMU. SKIIO MeIcecTpa HEYBaXKHO IMOCTaBUTHCS
70 BHECCHHS JaHWX — (hapMalleBT 3pOOHTh HEKOPEKTHI aHaJITWUYHI BUCHOBKH, SKi
MOXYTh BIUTMHYTH Ha JIIKYBaJbHUU Tporiec. SKmo ¢dapmarieBT He HaJacTh BYACHO
1H(}OpMaILiIO TTPO JIKAPCHKY B3aEMOIII0 — 1€ MOXKE CTAHOBUTH 3arpo3y JJis MaIl€HTa.
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VYCBiOMJICHHST I1i€1  B3a€EMO3ANIGKHOCTI  (POopMye BIANOBIJANIbHE CTaBJICHHS 0
BUKOHAHHSI CBO1X 000B’S3KIB.

[To-ueTBepre, MeTomUKa AOOpE aAganTyeThCs 1O YMOB 3MIIIAHOTO HABYAHHS.
YactuHy poOOTH (HAIIOBHEHHS TaHWUMH, OOTOBOPEHHS B YaTax, IiJITOTOBKY OKPEMHUX
PO3ILTIB) CTYICHTH MOXYTh BUKOHYBAaTH JHCTAHIIIMHO, 3yCTPIYAlOYUCh B ayIUTOPIi
JUISL KJIFOYOBUX €TaIllB Yy3TOIKEHHsI Ta npe3eHtauid. XmapHi iHcTpyMeHTH Google
JI03BOJISIIOTE 30epiraru Oe3mepepBHICTh pOOOTH HE3aJICKHO B MICIs MepeOyBaHHs
YYaCHUKIB KOMaHIH.

[TincymMOBy10UH, XOUEMO HArOJIOCUTH Ha TOJIOBHOMY: BUKJIQZAaHHS 1H(GOPMAILIITHUX
TEXHOJIOT1H /11 MeAMYHUX Ta hapMalneBTUUHMX (DaxiBI[iB Ma€e OyTH COpsIMOBaHE HE HA
MIJrOTOBKY TEXHIYHUX CIIELIANICTIB, @ HA (YOPMYBaHHS MEIUYHUX MPAI[iBHUKIB HOBOTO
IOKOJIHHS, SIKi 9iTKO YCBiJOMIIIOIOTH, IO TEXHOIOTISA — Iie JHIue iHCTpyMeHT. HMoro
e(eKTUBHICTh, OE3MEYHICTh Ta KOPUCHICTH Ha 90% 3ayexars BiJl sIKOCTI KOMyHIiKallii,
PIBHSI IOBIpHU Ta 3rypTOBaHOCTI IpodeciitHoi komauau [3]. be3 po3BUTKY LIUX «M’SIKMX
HaBU4OK» (soft skills) waBiTh HalicywacHimni mHuGpPOBI MpPOrpaMH Ta CUCTEMH
3QJIMIIATUMY ThCs Hee PEKTUBHUMU, a B MEIMIIMHI — IIOTEHIIIHHO HeOe3meyHumMu. Tomy
Hallle TOJIOBHE 3aBJIaHHS SIK BUKJIQJIa4iB — HABUYMUTU CTYACHTIB O6a4uTh 3a mudpamu,
TAONUIISIMU Ta aITOPUTMAMU KUBHX JIFOICH: MAIIE€HTIB, K1 HOTPEOYIOTh 10MIOMOTH, Ta
KOJIET, 3 IKUMH BOHHU Pa30M TBOPUTHMYTh Cy4acHY, Oe3MeuHy Ta €()eKTUBHY OXOPOHY
30pOB’sl YKpaiHU.
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CTBOPEHHA XAPKIBCBKOI'O ICTOPHUYHOTI' O
APXIBY

Yepusik Cepriii I'ennagiiioBuy

KaHJIUaT IeIaroriyHruX HayK, TOICHT,

CTapIIUA HAYKOBHH CITIBPOOITHUK

Bianiny indopmariii Ta BUKOPUCTaHHS JOKYMEHTIB,
JepxaBuuii apxiB M. Kuena

LlenTpom 30cepekeHHs JOKYMEHTIB aIMIHICTPAaTUBHO-TOCIOIAPCHKUX, CYT0BHX
1 (pinancoBux ycranoB JliBoOepexHoi 1 CnoOincbkoi Ykpainu XIX cromitTs cras
XapkiBchkuii icTopuuHMil apxiB. Moro cTBOpeHHs INOB'I3aHe O6E3MOCEPEIHBO 3
JUSTbHICTIO XapKIBCHKOTO 1CTOPUKO-(PIIOIOTTYHOTO TOBAPUCTBA MPU XapPKIBCHKOMY
yHiBepcuTeTi. Meroro ToBapucTBa, sik BKazyBajocs B HOTO CTaTyTl, 3aTBEPAKECHOMY
MIHICTpOM HapoJHOi OcBiTH 24 rpynHs 1876 poky, OyJio CHpUSHHS PO3BUTKY 1
PO3MOBCIO/KEHHIO 1ICTOPUYHHUX 1 (DUTOJOTIYHMX 3HaHb. Il JOCATHEHHS III€T METH
ToBapucTBO MIKITyBaJIOCS PO MPUIOAHHS apXEOJIOTTUHHUX MPEAMETIB Ta PYKOMHCIB.
Pykomnucu 1 kxauru ckiaganu noro 6i6miotexy. B mpomeci nisuibHOCTI ToBapuctBa
BUHUKJIa HEOOX1HICTh OpraHizalli apxiBy JJisi 30epiranus 310panux JoKyMeHTiB. Hum
craB ctBopeHuid y 1880 poui mpu XapkiBCcbKoMy yHiIBepcuTeTi IcTopuuHMil apXiB.
OyomnoBaB HOro 3aBigyBay, 3aBJAaHHSIM SKOro Oyyo 30epiraHHsi, MOMOBHEHHS 1
pPO3pOOJICHHS JTOKYMEHTIB, CKJQJaHHS 1 BHJAHHA ONHUCIB 1 CHCTEMAaTHYHHUX
MOKaXYUKIB. 3aBiyBaud 3acBia4yBaB 1 oQilliiiHl JOBIAKH, Kl BUJaBaB apXxiB. [lpu
apxiBi OyJa mocaja apxiBapiyca, ssIkoro BUOHUpaiu 3a peKOMEH Iali€ro 3aBiayBayva |1,
c. 38 —39].

3 iHiiaTuBU XapKiBCHKOTO 1CTOPUKO-(PLIOIOTIYHOTO TOBapHUCcTBa 3 UepHirosa 110
XapkoBa miepeBe3n apxiB Maropociiicekoi koserii. ApxiBHI gokymeHTH Kouerii
BHOPSIIKYBAIM, ONUCAIM apXiBaplyCu, Ta apXIiBICTH-aMaTOpPU i KEPIBHULTBOM
J. Baraunis. JlokymeHTH apXiBy mo4ajiu 3aaydaTucs 0 HayKoBOTo o0iry [2, c. 52].

3ayBa)kUMO, 110 CTBOPEHHS LIbOTO apXiBy iHiIIlOBaB AiiicHUI wiieH ToBapuCTBa,
BimoMuil ykpaincbkuil ictopuk 1 etHorpad II. €pumenko. 1879 poky y BuCTymi Ha
OJIHOMY 13 3acilaHb BIH HAaroJIOCMB Ha B&XJMBOMY 3HAuU€HHI [JJi1 HAayKd apXiBy
YepHIriBCbKOTO TMPAaBIIIHHS, HAa OCHOBI JOKYMEHTIB $KOrO MHCAJIM CBOI Mpalli
J. bantum-Kamencekuit, M. MapkeBuu, M. Cynaienko, O. JlazapeBchbKuii Ta iHIII.
II. €pumenko 3BepHYB yBary TIpPOMAJCHKOCTI Ha BKpail HECHPUSTINBI YMOBH
30epiraHHs [IHHUX ICTOPUYHUX JTOKYMEHTIB [3, c. 234].

ApxiB po3smodaB monoBHeHHS 3 1887 poky. 3okpema, Tomi 3 Hosropon-
CiBepcbKOro TOJIIEWCHKOTO TpaBIIHHSA HaAidnum cnpaBu 3a 1735  pik.
Henepeciunoro Oyna pons y upomy JI. baramis, skuii ocoOHCTO 3/1MCHIOBAB
apxeorpadiyHi TOJAOPOXKI 10 MICT YKpaiHU 3 METOIO MOIIYKY JOKYMEHTIB. Bunaerncs,
10 MoJi0HI 3ax0u He OyJIu BUMAJKOBUMH, OCKUIBKM B HUX Opalii y4yacTh W 1HIII
MpAaIiBHUKK apXiBy Ta 4YieHH XapKiBChbKOIO 1CTOPUKO-(PUIOIOTIYHOTO TOBAPHUCTBA,
3okpema JI. Mimtep, €. IBanos, M. [lnoxuncekuii, B. CaBa Ta iH111. 3aBJISIKH IbOMY
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1890 poky 3 apxiBy IlonTaBChbKOTO TYyOEpHCHKOTO TMpaBIiHHA OYyJIO OJIep>KaHO
IoKyMeHTH [ 'eHepanbHOi BilicbKOBOI KaHI1enspii, CkapOoBoi kaHuenspii, [ 'eHepanbHOi
JIYUIBHOT Kowmicii, Mamopociiicbkoi kouserii, IloximHoi KaHIENnsIpii TeThbMaHa
K. Po3ymoBcbkoro, UepHIriBCbKOTO TyOepHCHKOTO MpaBIiHHS, PyMsHIIEBCHKOTO
OTIMCY Ta IHIII, IO CTOCYBaIucss Mupropoacbkoro, IloiTaBcbkoro Ta iHIIUX MOJKIB,
TepuTopis skux Ha modatky XIX cromitts yBiiinuia go IlonTaBchkoi ryOepHii.
JHlokymentu, nepeseseni 3 Uepnirona, [Tonrasu 1 HoBropoga-CiBepcbkoro, yTBOpUiIn
nepmuii  Bigain — wmatepianiB  JliBoOepexknoi VYkpainum (abo YepHiriBcbko-
[TonTaBcbkuit), sIKM BKIJIIOYaB MPUOIU3HO 52 TUCSAYl OAMHUIB 30epiraHHsA. Takum
9uHOM, XapKiBChbKHI ICTOPUYHUM apXiB CTaB BJIACHUKOM HaMOUIBIIOTO 3a CBOEIO
IIHHICTIO JOKYMEHTAJIbHOTO 310panHs 3 icropii JIiBoOepexxs aApyroi nomosuau XVII
— XVIII cromirts [4, c. 381].

[apchkuii yps, TO3BOJUBIIM CTBOPEHHS apXiBy Mpu XapKiBCHKOMY iCTOPHKO-
(b11010TTYHOMY TOBApUCTBI, TUM 1 0OMeXKUBCs. Byib-skux cyOcuaii 1eil apxiB TakK 1
He oTpuMaB. BiH iCHyBaB Ha KOIITH, SIKi BUJIUISIB YHIBEPCUTET, Ha MPUBATHI MTOXKEPTBU
Ta 3aBIsIKU OE3KOPUCIUBIA JIOMOMO31 EHTY31acTiB 1CTOPUKO-apXiBHOI CIIPaBH.
BonHouac 3 ynopsakyBaHHSM JIOKYMEHTIB B apXiBi MPOBOJAMIIACS BEIWKa HAYKOBa
poborta [5, c. 132].

Harosnocumo, 1110 BUKOPUCTaHHS apXIBHUX JOKYMEHTIB 3/1MCHIOBANIOCS 3a IBOMA
HampsMaMHU: BHUKOPUCTAaHHS JOKYMEHTIB dYepe3 YWTAIbHUN 3a1 Ta IMyOsikaris
apXIBHUX JIOKYMEHTIB, 30KpeMa, Y BUJAHHIX XapKIBCbKOTO 1CTOPUKO -(D1JI0JIOTTYHOTO
TOBAapUCTBA. 3 TNEPIIUX pOKIB (PYHKIIOHYBaHHS apxiBy MHOro CrmiBpOOITHUKH
31ACHIOBAIM 00J1IK HayKOBHX po0iT. KpiM TOro, 0/11H 13 HanpsamiB po6oTu apxiBy OyB
HETUIIOBUM JIIi TPOMAJCHKOi YCTAaHOBH. MeThcsi NMPO BHKOHAHHSA COIiaibHO-
MpaBOBUX 3amuTiB. JIOKYMEHTH BUKOPHUCTOBYBAIHCS 3 HABUYAIHHOIO METOIO: Ha
3aHATTSAX 31 CTyJCHTaMu yHiBepcuteTy [3, c. 240].

KommnekryBaBcst XapKiBCbKUM ICTOPUYHHMI apxXiB 1 JOKYMEHTaMH OCOOOBOTO
noxo pxeHHsA. Y 1890 porii pu apXiBi BUHHK BKJIUBHIA KOMIUICKC JOKYMCHTAIBHUX
okepen — Bigain pykomuciB MiICIEBUX [is4iB, 1€ 30CepekyBainucsa (paminbHi
narepu, pyKomucH, JJUCTYBaHHS, TBOPU HAYKOBIIB 1 JiiTeparopis [1, c. 40].

Otxe, XapKiBChbKHMIM ICTOPUYHUN apXiB BiAIrpaB BAXKIUBY POJIb y 30€pEKEHHI1
OaraToi apxiBHOI cHaAllMHU, (QOpMyBaHHI JKepenbHOi 0a3u icTopii YKpaiHu.
[IpaBoHacTynmHuMK apxiBy — cydacHui Jlep>kaBHuil apxiB XapKiBChbKOi 00JacTi, €
OJIHUM 13 HaCTapIIUX apXiBHUX 3ac00iB B YKpaiHi.
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Modern state border monitoring systems, despite substantial technological
progress, retain a number of systemic weaknesses: sensitivity to environmental
conditions, difficulty of operating in open-set scenarios, and a persistent trade-off
between recognition accuracy and computational performance. The present work
develops a set of interrelated directions for improving the functioning of existing
monitoring systems, in which face recognition is treated not as an isolated algorithmic
component but as a multi-stage processing chain whose overall reliability is determined
by the quality of every stage - face detection in the video frame, geometric alignment
of the detected face region, image pre-processing, feature extraction, and comparison
of the obtained representations with a reference database. An error committed at the
detection stage propagates through the entire subsequent chain, and no recognition
model of however high quality can correct it. Accordingly, improvement is understood
here as the systemic refinement of the whole processing pipeline, where the result of
each stage is evaluated by its influence on the final operational indicators.

The face detection stage was historically based on cascade classifiers built on hand-
crafted features, which remain available in standard computer vision libraries [1]. Such
methods are fast and computationally inexpensive, but their accuracy drops sharply
under non-frontal poses, variable illumination, and partial occlusion. In border
monitoring scenarios, where faces are typically captured in motion, at oblique angles,
and against heterogeneous backgrounds, classical detectors cannot provide sufficient
recall, meaning that a portion of potentially important faces never enters the
recognition process at all. A qualitative leap in detection is associated with deep
convolutional approaches: the multi-task cascaded convolutional network (MTCNN)
jointly determines the face region and its key landmarks through a three-stage cascade
in which each subsequent network refines the candidates proposed by the previous one
[2], while more recent single-stage detectors of the RetinaFace type employ multi-scale
feature pyramids that improve the detection of small faces in difficult conditions. For
the detection stage in the border monitoring context, preference is therefore given to
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deep-learning-based detectors, with classical methods retained in an auxiliary role on
resource-constrained nodes. The detector configuration reflects the specifics of the
task: the minimum face size threshold is set so that the system does not spend resources
on images whose information content is a priori insufficient for reliable recognition,
while candidate filtering parameters are balanced in favor of recall, since in the border
context the cost of missing a face exceeds the cost of processing a redundant candidate.

At the feature extraction stage, modern systems rely on deep convolutional
architectures whose effectiveness in large-scale visual tasks was established by early
deep network research [3]. Their advantage lies in the automatic learning of multi-level
representations that are comparatively invariant to illumination, expression, and
moderate pose variation. Within the embedding paradigm, a comparative analysis of
recognition models widespread in practice was carried out, covering solutions of the
FaceNet, DeepFace, ArcFace, and InsightFace types. FaceNet-type models are based
on the triplet loss function, which directly optimizes the metric space via triplets of
samples; the approach is conceptually transparent, but training is sensitive to the triplet
selection strategy and exhibits convergence instability on large-scale data. DeepFace
represents an early industrial solution that first demonstrated the practical potential of
deep networks in face verification, but whose architectural principles are outdated
relative to current requirements. ArcFace-type models introduce an additive angular
margin into the classification function, placing embedding vectors on a unit
hypersphere and forcing the model to increase the angular distance between clusters of
different identities; in practice this translates into reduced intra-class variation and
strengthened inter-class separation, which is particularly valuable in open-set scenarios
where the system must reliably reject unknown individuals. InsightFace, as an open
platform, combines recognition models of this type with detection and alignment
components. Independent evaluations conducted by the National Institute of Standards
and Technology confirm that the accuracy gap between modern algorithms is small
under controlled conditions but grows sharply in complicated scenarios [4]. The
generalized results of the comparative analysis are presented in Table 1.

Table 1.
Generalized results of the comparative analysis of existing recognition approaches
Criterion FaceNet DeepFace ArcFace type InsightFace
(triplet) (platform)
Accuracy under standard High Medium Very high Very high
conditions
Robustness in open-set Medium Low High High
scenarios
Training stability Low Medium High High
Computational Medium Medium Medium Configurable
requirements
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Scalability on large High Low High High
databases
Ecosystem maturity Medium Low High Very high

On the basis of this analysis, an angular-margin embedding architecture (of the
ArcFace type) was selected as the baseline recognition model, offering the best balance
of accuracy, open-set robustness, and scalability. Selecting a baseline model, however,
does not mean relying on it entirely: any individual model retains weaknesses under
real operational conditions. The principal contribution of the research therefore lies not
In creating a new baseline model, but in formulating an architectural framework that
extends the capabilities of existing models in the directions of environmental
robustness, adaptation, and operational efficiency. Six such directions have been
formulated.

The first direction is the integration of an image quality assessment module into the
processing chain. In a border monitoring video stream, many frames of the same
individual are typically captured, differing considerably in illumination, sharpness,
pose, and occlusion. The quality module assigns each frame a numerical indicator
combining sharpness (a Laplacian-variance-based estimate), illumination uniformity,
face size in pixels, and pose deviation from frontal; only frames whose indicator
exceeds an established minimum participate in recognition, while the remainder are
discarded at an early stage. The indicator is computed with standard computer vision
operations [1] at negligible cost compared with embedding computation and is used
for three purposes: frame filtering, selection of the best frame within a video track, and
adaptation of the decision threshold.

The second direction is the introduction of an adaptive decision-thresholding
mechanism. Using a single fixed threshold for all scenarios inflates either false positive
or false negative rates, because changes in environmental conditions directly affect the
distribution of distances between embeddings: under low illumination the distance
between different images of the same person increases on average, so a fixed threshold
begins to reject true matches, while under high-quality conditions the same threshold
may prove excessively liberal. In the proposed mechanism the threshold is corrected
dynamically according to the image quality indicator and the operational context (time
of day, camera type, observation zone), with correction rules established through
empirical analysis of distance distributions on validation data, which ensures a
balanced error level across a wide range of conditions.

The third direction is the refinement of multi-stage verification logic. The result of
automatic recognition must not be treated as a final decision: international practice
shows that biometric identification is most effective within a multi-stage approach in
which the automatic result is checked against additional information sources and,
where necessary, by a human operator [5]. In the proposed approach, high-risk or low-
confidence cases are automatically forwarded to the operator together with contextual
information: a ranked candidate list, a confidence score, the quality indicator, and the
corresponding frames. Retaining human involvement at the final decision stage reduces
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automation risks and corresponds to the principles of responsible use of biometric
systems [6].

The fourth direction is adherence to the principle of modular architecture. The
system is designed so that each component - detection, alignment, quality assessment,
feature extraction, comparison, and decision-making - constitutes an independent
module connected through standardized interfaces. This makes it possible to update an
individual component without reworking the entire system, which is critical in a rapidly
developing technological field: replacing the recognition model with a new generation
must not require changes to the infrastructure or operational processes. On the same
principle, communication with external systems - video surveillance networks, national
biometric databases, and inter-agency platforms - is carried out via clearly defined
interfaces in accordance with international data exchange standards [7].

The fifth direction is the establishment of a well-ordered biometric data
management process. The system stores not raw images but embedding vectors
(templates) derived from them, which reduces both storage volume and the risk of
personal data leakage. Template storage, updating, and deletion are governed by
explicit data life-cycle rules - from collection to erasure - addressing one of the
significant challenges of biometric infrastructure [8]. Data processing complies with
the principles of the European General Data Protection Regulation (GDPR), including
data minimization, purpose limitation, and storage period requirements.

Finally, improvement of functioning cannot be complete without an institutional
component: technological solutions do not deliver the desired result without
corresponding organizational processes, personnel training, and inter-agency
coordination [6; 9]. The implementation plan therefore provides for operator training
and a clear distribution of responsibility between automatic and human decisions.

Thus, the improvement of the functioning of existing monitoring systems is
achieved through a set of interrelated directions: strengthening of every stage of the
processing chain, integration of quality assessment, introduction of adaptive
thresholding, multi-stage verification, modular architecture, well-ordered biometric
data management, and the institutional component. Together, these directions form the
conceptual foundation for a face recognition system oriented toward the real, variable
conditions of state border monitoring; the architectural embodiment of these directions
and its experimental evaluation constitute the subject of the subsequent stages of the
research.
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METOJ AJAIITUBHOI CTPYKTYPHO-CEMAHTUYHOI
CEIrMEHTAIII TEKCTOBUX JOKYMEHTIB Y
CUCTEMAX I'EHEPAIIII, JONOBHEHOI MOITYKOM

Jlo3zoBuii Osier AHapinoBu4
CTYJIEHT Maricrparypu creuiaibHocTi « KoM’ roTepHi HayKu»
Hamionanbamii yHiBepcuTeT «JIbBIBChbKA MOJIITEXHIKA

BCTYII

AKTYyaJbHICTh TEMH 3yMOBJICHA THUM, IO OOCST JTOBITKOBHX JOKYMEHTIB, 3a
SKUMHU TPOMAJISTHA CaMOCTIHHO BIIIIYKYIOTh KOHKPETHI BiJIOMOCTI, 3pOCTa€ MIBU/IIIIE,
HIX CIIPOMOJKHICTh YCTaHOB iX cynpoBokyBatu. CtaHoM Ha ceprieHb 2024 poky 3a
KOPJAOHOM Tiepe0yBano OM3bK0 7,5 MITH TPOMaJIisiH YKpaiHu, a BupoaoBxk 2022—-2023
POKIB OyJI0 BAMHEHO MOHAJ 2 MIIH KOHCYJIbCbKUX /1i1 cunamu paktuyHo 300 KOHCYTIB,
MPUYOMY IIOMUT BHU3HAHO TaKWM, IO OO'€KTMBHO TIEPEBUIIYE MOKIUBOCTI
KOHCYJIbCBKUX CIyk0 [1]. ABTOMaTu3aIlis TaKoro IOIIyKYy BXKE € BIPOBAIKEHOIO
JEp>KaBHOIO TMPAKTHUKOIO: y BepecHi 2025 poky 3ampamtoBaB acucteHT Jis.Al,
BU3HAHMI NEPIINM Y CBITI HAI[IOHAJILHUM aCUCTEHTOM JIep>KaBHUX MOCTYT HAa OCHOBI
IMITY4YHOTO 1HTENEeKTy [2], a nuire 3a yepBeHb 2025 poky 3 53 463 3BepHEHB, 11O
HAIUIIUTH 710 OTIepaTopiB Ta acucTenTa, 27 800 acucTeHT 3akpuB 6€3 yuacTi oreparopa
[3].

Cucremu Takoro kjacy OyJylOThb 3a CXEMOIO T'eHepallii, JOMOBHEHOI MOITYKOM:
310paHHs TOKYMEHTIB 3a3JaJIeTiib IUIATh Ha (DparMeHTH, 3a 3alUTOM BiAMIYKYIOTh
KUTbKa HaWOIMKYIUX 1 IMOJIat0Th 1X BEJUKIA MOBHiN Mozeni. CerMeHTallis € mepIior
JIAHKOIO IT1€1 CXE€MH 1 BCTAHOBJIIOE MEXKY SKOCTI JJISI BCIX HACTYIHUX: SIKIIO MOTpiOHE
TBEPDKEHHSI PO3JUIEHE MEXEI MK (parMeHTaMH, HACTYIHI JIaHKM IUTICHOCTI
TBEP/DKCHHS HE BIIHOBJIATH. BOoJHOYAc €IWHOTO MPUIATHOTO 3HAYCHHS pPO3MIpY
dbparMeHTa He iCHye: ONTHMalbHE 3HAa4YeHHS € (QyHKINE 3amadi [4], 3aJIeKHICTh
SIKOCT1 BiJ1 pO3Mipy HEMOHOTOHHA [5], a pO3IIMPEHHS BIKHA KOHTEKCTY MOJIENEH i€l
noTpedu He 3HIMAE, OCKUTBKHU SIKICTh CIIaJa€ 3a MO3UIIIE€I0 TBEPIXKEHHS Y KOHTEKCTI [6].

OcoOnuBICTh JTOBIJKOBUX JIOKYMEHTIB TMOJSITa€ B HEOJHOPIAHOCTI Camoro
JOKYMEHTA: Y MeXaX OJIHIE] CTOPIHKH MOpyY po3TamioBaHi TapudHa TabIuIlsl, KOKEH
PAOK SKOI € 3aBEpIICHOI0 BIAMOBLIIIO OOCATOM KiJIbKa JECSITKIB CHMBOJIB, 1
PO3MOBIIHUI OMHUC MPOIEAYPH, Y SKOMY 3aBEpIICHOI0 BiAmoBigmo € ab3am. Craie
3HAYEHHS pOo3Mipy (hparMeHTa Juisi OJJHOTO 3 IUX OJIOKIB HAATO TICHE, a JIJIs 1HIIIOTO —
HAJTO TITUPOKE.

Merta gocaigKeHHsI TONSITaeE y PO3pOOJICHHI METOAY aJalTHBHOI CTPYKTYpHO-
CEMaHTUYHOI CerMeHTalli TEKCTOBUX JTOKYMEHTIB JIJIsl CUCTEM T'eHepallii, JTOIOBHEHO1
MOIITYKOM, SIKHHA 3MEHIIIY€E 0OCSIT KOHTEKCTY, MOJaHOTO BEIWKi MOBHIN Mojeni, 3a
30epeKEeHHS] TOCSHKHOT TOBHOTH TMONIYKY Ta TMIJBHUINEHHS YacCTKU MPaBUIHLHUX
BiAnoBigel. Mexi ¢parmMeHTa BHU3HAYa€E THUI CTPYKTYpHOro OJIOKa PO3MITKH,
rpaHUYHa JOBXWHA OOUMCIIOETHCS IS KOXKHOIO OJIOKa OKPEMO 3a BIACTUBOCTSIMU
HOTo 3MICTYy, a CEMaHTUYHUH KOHTEKCT BIJHOBIIFOETHCS TTOBHHUM JIAHITFO)KKOM

122



INFORMATION SYSTEMS AND TECHNOLOGIES
GLOBAL SCIENTIFIC DIALOGUE: CHALLENGES, INNOVATIONS, AND FUTURE
HORIZONS

3aroJIOBKiB; 3BEPHEHHS 10 BEJIMKOI MOBHOI MOJEJi Ha eTami 1HJIEKCYyBaHHS He
noTpiOHE.

3aBaHHs, iK1 TOTPIOHO BUKOHATH

* IpoaHaNi3yBaTW HasABHI CIOCOOM CErMeHTallii JOKYMEHTIB 1 BCTAHOBUTHU iXHI1
OOMEKEHHS ;

* moOyayBaTH MpaBuja BU3HAYEHHS MEX (parMeHTa 3a THUIIOM CTPYKTYPHOTO
0JI0Ka Ta MPaBUIIO0 OOYUCIICHHS TPAHUYHOI IOBKMHU 32 BIIACTUBOCTSIMU 0JI0Ka;

* chopMyBaTH KOPIYyCH JOKYMEHTIB 1 HAOOpH OIIHIOBAIBHUX 3aIUTIB, Y SKHX
BIIMOB1/Ib HasiBHA JOCIIBHO PIBHO B OJTHOMY JIOKYMEHTI;

* TIOPIBHATH 3alpOINOHOBAHWN METON 13 HaiBHUMH, TPOMHUCIOBUMHU Ta
omny0JIIKOBaHUMH CTIOCO0AMU CErMEHTAIll1 32 TOBHOTOIO MOIIYKY, 00CSITOM KOHTEKCTY
Ta YaCTKOIO MPABUIBLHUX BIAMOBIACH;

* BUMIPSATH BHECOK KOXXHOTO CKJIAJHHKAa METOJY OKPEeMO Ta TIepeBipUTH
MEPEHECEHHS METO/1y Ha KOPITYC IHILOTO KaHPy .

O0'exT 10CTiIKeHHS : IPOIIEC MOUTY TEKCTOBUX JOKYMEHTIB Ha (pparMeHTH JJisl
MOJANBIIOTO MOILIYKY Ta TOOYI0BHU BIAMOBIII.

IIpeameT aoCTixKEeHHsI: METOAU CTPYKTYpPHOI Ta CEMAHTHYHOI CerMeHTaIlii
TEKCTOBUX JOKYMEHTIB 1 MOKa3HUKHM OI[IHIOBAaHHS IMOBHOTH MOIIYKY Ta O0OCATY
KOHTEKCTY.

Pe3ynbpTaTit MatoTh MpaKkTUYHE 3aCTOCYBaHHS Y MOOYI0B1 JOBIKOBUX MUTAJIBHO -
BIJMOBITHUX CUCTEM HaJl 310paHHSIMU TOKYMEHTIB YCTaHOB, 32 YMOBH, 110 MTapaMeTpH
CerMeHTallli y3ro/KeHO 3 JKaHPOM 310paHHs.

1 AHAJII3 JIITEPATYPHUX JI’KEPEJI

[cTropuuHo 3ama4y po3B'I3yBaIM SIK JiHIHHY CETMEHTAIlII0 TEKCTY 3a TeMaMu [7].
CritbHUM OOMEXEHHSIM IIi€1 JiH11 poOiIT € Te, 0 KPUTEPIEM MEK1 BUCTYTIA€ BUKITFOUHO
3MICTOBA OJIHOPIHICTh CyMIKHUX BIJPI3KiB, TOJII IK PO3MITKA JIOKYMEHTA JI0 YBaru He
OepeTbcsl.

EMmipuuHi J1OCHiI)KEHHS OCTAaHHIX POKIB J1al0Th KUIBKICHI OIlIHKHA BIUTUBY
CcerMeHTallii, mpore iXHI BHCHOBKHM He ojHOCTaiiHi. CucTeMaTH4HE BapitOBaHHS
po3Mipy (dparMeHTa 3a CTajloro OMKETy KOHTEKCTY IOKa3ajo, M0 ONTUMabHE
3HAQUEHHS 3aJEXKHUTh BlJ KUIBKOCTI JOKYMEHTIB, MOTPIOHMX nJsg Biamosiai [4], a
HEe3aJe)KHE BIJITBOPEHHS Ha 1HIIOMY KOPIIYCl J1aJl0 HEMOHOTOHHY 3aJIeXHICTh 13
MaKCUMyMOM JTOcTOBipHOCTI 97,59 % 3a 512 nexcem npotu 80,37 % 3a 2048 nekcem
[5], a mOpIBHSIHHS CTpaTerii Ha OJHAKOBOMY KOPIyCl MOKazye po3puB 10 9 % 3a
noBHoTor0 [8]. CerMeHraiiss 3a THUIOAMU CTPYKTYPHHUX €JIEMEHTIB JIOKYyMEHTa
HiABUIIY€E BIYYHICTh BU3HAYEHHS CTOpIHKHU-IKepena 1o 84,40 % npotu 68—73 % y
CXeM 31 CTaJlUM pO3MIpOM, MNPUYOMY BHUTpall HE 3BOAUTHCA A0 NOAPIOHEHHS:
CTPYKTYpPHUI MO JJa€ HABITh OlNbIlle PparMeHTIB HA TOKYMEHT [9].

HaroMmicTh cemMaHTH4YHA CeTrMEHTaIlid CTaOUILHOI MepeBard HE Mae€: Ha JIeCSTH
Habopax Ui TOIIYKY JOKYMEHTIB BOHA IEpeBepIIyBaja MOJAUT CTAIOTO PO3MIpy
MEepPEeBaXHO Ha IMITYYHO 3MIMTUX KOPIycax, TO1 K Ha MPUPOJTHUX KOPITycax rmepeBara
3HMKana abo obepranacs nporpamieM [10]. MeTtoau, 110 BU3HAYAIOTh MEXY 3aco0amMu
BEJIMKOT MOBHOI Mojeni, nawTh npupict 7,37 % 3a MOKa3HUKOM JMCKOHTOBAHOIO
Hakonmu4eHoro Burpamry [11], mpoTe moTpeOyoTh 3BEpHEHHS 10 MOJENl Ha KOXHY
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rpyny a03amiB. PekypcuBHe nepeBo kiactepHux pedepariB [12] Oynye piBHI
y3araJibHeHHsI HAJ TJIOCKUM TIOJIJIOM 1 JTa€ BUTpAIl HA TEMATHYHHWX 3aMTAHHIX
KOLITOM OJHOTO 3BEPHEHHS 10 MOBHO1 MO/IEJI1 Ha KOXKEH KJlacTep.

[IpomucioBi 3acobu 3BOJATHCS A0 JABOX POJUH: MOJUT 3a BHOPSAKOBAHUM
neperikoM po3AUThHUKIB [ 13] 1 moii 3a po3MiTkoro. JKoJIeH 13 HUX He 3MIHIOE PO3MIpY
¢dbparMeHTa y Mexxax 0JJHOTO JOKyMEHTa 3a BJACTUBOCTSIMU CaMOTO TEKCTY: TPaHUIHA
JOBXKMHA € CTaJuM MapamMeTpoM 3i10paHHs, a 3MIHHICTh (DAKTUYHOI JTOBXKHUHU €
MOOIYHUM HACIIIKOM PO3TAIlyBaHHS PO3JAUIBHUKIB. /[ TOBIIKOBUX 1 HOPMAaTUBHUX
JOKYMEHTIB OKpPEMO OMNHCAaHO CHUCTEMHY IOMUJIKY, KOJU BUI0OYTHH (parMeHT
MpaBWIbHUHN 3a (POPMOIO, aje MOXOJUThH 13 XMOHOTO JIOKYMEHTa CEepell CTPYKTYpPHO
OJTHOTHITHHX; 3ac000M 11 OJIOJIaHHSA € JOMUCYBaHHS A0 (parMeHTa BioMOCTeH Mpo
JTOKYMEHT-Kepeno [14].

OTxe, TporajvHa MoJsArae y BIJACYTHOCTI CHOCO0Y, KUl OJHOYACHO BPaxOBYE
CTPYKTYPY pO3MITKH, 3MIHIOE po3Mip (PparMeHTa y Mexax JIOKyMeHTa 3a
BJIACTUBOCTSIMHU CAMOTO TEKCTY 1 BIIHOBIIIOE CEMAaHTHUYHUN KOHTEKCT BiJOKPEMIIEHOTO
¢dparMeHTa, HE 3BEPTAOUMCh TPU I[OMY IO BEIWKOI MOBHOI MOJeENi Ha erari
iHaexcyBanHs. CamMe 110 MPOTaMHY 3all0BHIOE 3aIIPOIIOHOBAHUN METO/I.

2 AHAJII3 MATEPIAJIIB TA METOAIB

2.1 Kopnycu 10KyMeHTIB i HA00OpHU OLiHIOBAJIbLHUX 3AaNUTIB

JUist mepeBipkd MOTPIOHI KOPIYCH, Y SKUX BIANOBIAb HA 3alHUT € KOPOTKUM
TBEP/DKEHHSIM, HAsSBHUM JIOCIIBHO B OJHOMY JOKYMEHTI: JIUIIE 3a TaKoi MOOYIOBH
MO>XHa OJHO3HAYHO BCTAaHOBUTH, YW MICTUTh BHUAOOYTHH (parMeHT MnoTpioHe
TBepkeHHs. CPopMOBaHO J1Ba KOPIYCH, MAaKCUMAJIbHO HECXOXI1 32 MPEAMETHOIO
00J1acTI0, MOBOIO Ta HOCIEM TBEPJIXKEHHS; IXHIN CKJIaJl HaBeACHO B TaOmmIli 1.

Taoaunsg 1
CxJaa KopiyciB JOKYMEHTIB 1 HAOOPIB OILIHIOBAILHUX 3aIIUTIB
O3Haka JoBIAKOBI JOKYyMEeHTH TexHiuHa
JOKYMEeHTalis

[IpeameTHa 06acTh KOHCYJIbChK1 TIOCITYTH JOKYMEHTAIlisl KapKaca
Mosa YKpalHChKa aHrjificpKa
JIOKyMEHTIB 34 39
OO0csr, CMMBOJTIB 153 498 332 871
Hociit TBepKeHHS psIoK Tabmuill, ad3ar; | OJOK IPOTPaMHOTO KOIY
OLIHIOBAILHUX 3aIIUTIB 107 107

Kosken 3anmut mae piBHO OJiHE TBEPIXKEHHSI -BIAMIOBIAL — YHUCIIO0, CyMY, CTPOK a0o0
HOMEp, — HasiBHE PIBHO B OJHOMY JJOKYMEHTI KOPITYCY; HasBHICTb KJIFOU1B IEPEBIPEHO
MPOTrPamMHO JI0 MOYATKy OOUHCIIECHb.

2.2 Metoa cerMeHTALIl

JIOKyMEHT pO3KJIaJaloTh Ha BIOPSAJKOBAHY MOCIIJOBHICTh CTPYKTYPHHUX OJIOKIB
M'ATH THIIB: 3arojJioBOK, a03ar, mepenik, Tabmuil, OJOK MpOTpaMHOTO KOIY.
Po3nizHaBaHHs Oroposx 070Ky KOy BUKOHYIOTH /10 pO3Mi3HAaBAHHS MOPOXKHIX PSJIKIB,
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iHakme (aitnm i3 KiIbKOMa BH3HAYCHHSIMH DPO3MAJAEThCs HAa HETOB's3aHi al3arm.
[Topsimok a1t 0AHOTO MPOXOAY 3@ MOCIIIIOBHICTIO OJI0KIB MOJIaHO HA PUCYHKY 1.

JoxymenT d 3 po3miTkoio

Po30ip Ha cTpyKTypHI OI0KH
(tabmrms 2.1)

Jlig 3a THIOM OJIOKA

3aTOI0BOK OHOBHTH CTEK 3aT0JIOBKIB; 3aKPUTH (hparMeHT 3a ymoBoio (2.14)
4 -
s N ( N
TabmIs 3aKpHTH (parMeHT; IPYIH 110 T PSJKIB 13 TOBTOPEHOIO mankoo (2.9)
- - o
. ~ ( )
OITOK Kozy PO30OHTH 32 Me3KaMH PSUIKIB ¥ Mexax Oromkety f_code
|- -/ - _J
g ~\ a ~
THepenik JOIYIHTH IIITKOM; He PO3PHBATH HABITH 32 NEPEBUIIECHHS OIO/DKETY
L J L J
N ( )
a63an Gromxet B(b) 3a (2.10), (2.11); 3a motpe6u po3spis 3a (2.12), (2.13)
. ~ - J
SaxpuTHit GparMeHT pasoM 13 JTAHITOKKOM
3aronoBkiB (2.7), (2.8)

CermenTamnin S(d) = {cl, c2, ..., cn}

Puc. 1. Cxema 01HOTO MPOXOY ANTOPUTMY 3a MOCHIAOBHICTIO CTPYKTYPHUX OJIOKIB
JOKYyMEHTa
Licepeno pucynka: po3pobaeno agmopom

Koxnomy ¢parmeHTy npunucyroTh MOBHHUM JIAHIIO)KOK 3aroJIOBKIB Bl Ha3BU
JOKYMEHTa 10 HaWrIMOIIOro YMHHOTO 3arojioBka, 3adiKCOBaHMH HAa MOMEHT
BiIKpUTTS (parmenta. [Ipedikc BIIHOBIIOE KOHTEKCT, BTpauye€HUW i dac
BIIOKpeMIICHHS (pparMeHTa, 1 BHOCHTH JI0 HOTO BEKTOPa JIEKCUKY, IKOI0 (DOPMYITIOIOThH
3anuT: panok tapuduoi tadbnuii «300 qomnapis CIIIA» mo3a JOKyMEHTOM MpeMeTa He
Ma€, a pa3oM 13 JAHIIO’)KKOM YTBOPIOE CAaMOIOCTAaTHE TBEPHKCHHS.

[lepenik BBaXalOTh HEMOJAUIBHUM 1 JOJYYalOTh IIIJIKOM, HaBITh SKIIO BIH
NepeBUIlly€e OIOKET, OCKUIbKU MYHKTU MEPENiKy € OAHOPIIHUMH YMOBaMH OJHOTO
npasuia. TabauII0 HATOMICTh PO30MBAIOTh HA TPYMH MO I CYMDKHUX PAJIKIB TaHUX,
710 KOXKHOI 3 IKUX JOTUCYIOTh MIAMKY: PAIKH TaOIUIll CAMOCTIHHI, a CIIUIBHOTO JIJIsI HUX
€ JIUIIE IanKa.

[leHTpaIbHUM TIOJO0XKEHHSIM aJaNTUBHOCTI € BIIMOBA BiJ €IMHOTO OIOJKETY Ha
KOPHUCTh OIOJIKETY, OOYHMCIIOBAHOTO JJIsl KOXKHOro OJioka okpemo. Po3pizHioBaueM
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o0paHo YacTKy IU(POBUX CHUMBOJIB y OJIOI: SKIIIO BOHA CSATAa€ MOPOra, OJIOK JICTa€e
TICHMH OIOJKET, 1HaKIie — mpocTopuid. [lokazHHK OOYMCIIOITH 3a OAWUH MPOXIiA
0JIOKOM; BiH HE MOTpedye aHl CIOBHUKIB, aHl MoOJieJied 1 He 3aJeXUTh BiJl MOBU
nokyMmeHTa. CTpYKTYpHHH i CEMaHTUYHUN CKIQTHUKH MPAIFOIOTh pa3oM: THUI OJ0Ka
3a/1a€ MPABHIJIO MEX1, aJlalTHBHUM OFOPKET MiUTAIITOBYE JOBXKHUHY IiJ IIUIBHICTH
(akTiB, JIAHIIO)KOK 3arojOBKIB Hece TeMmy (parMeHTa y BEKTOp MOIIYKYy, a KOJIH
CTPYKTYypa MEXI1 He Ja€, TOUKY Po3pi3y 00HMparoTh TaMm, /i€ MO1I0HICTh MIXK CYCITHIMH
pedeHHsIMH HaliMeHIna. OCTaHHE MPABUIIO € 3aITACHUM 1 CIIPAIbOBYE JIUIIE HA OJIOKaX,
10 TIEPEBUIIUIIN BIIACHUNA OIOIKET.

CKJaiHICTh OAHOTO MPOXOY € JIIHIMHOIO 32 00CATOM JOKYMEHTA, & 1H/IEKCYBaHHS
He ToTpeOye KOTHOTO 3BEPHEHHS 10 MOJIeJ1 TeHeparlii.

2.3 Iloxka3HMKH OLIHIOBAHHS TA METOAMKA

3amaqy cerMeHTarlii po3riilaloTh SK JBOKPUTEPIaIbHY: MEPIIUM KPUTEPIEM €
MOBHOTA MOIIYKY Ha MnOuH1 k, ApyrumM — cepenHiil o0car KOHTEKCTY, MMOJIaHOTO
mozem. Kputepii cynepeunuBi, OCKUTBKH 30UIBIIEHHS JOBXHUHHU (parMeHTiB
MIJBUIIYE TMOBHOTY 1 BOAHOYAC 30UIbIIy€e 00CAT KOHTEKCTY, TOMY BIOPSIKYBAHHS
CIOCOOIB 3a OTHUM MOKA3HUKOM € HEIOBHUM.

®parmenT nojaaTh MoaeiLIo gemini-embedding-001 [15], crniibHOIO IS BCIiX
MOPIBHIOBAaHUX CMOCO0IB; MOUIYK BHKOHYIOTh TOYHHMM HepedopoM. JlonaTkoBo
PO3MISIHYTO TOEAHAHHS MIUIBHOTO Ta JIGKCHYHOTO BIIOPSAAKYBAaHb 3a IPABUIOM
B3a€EMHOT0 00epHEHOro paHry [16] y pexxuMax piBHOBaKHOTO 3JIUTTS Ta KaCKaJHOTO
nepepaHKyBaHHS.

Ha piBHi moOyaoBU BiANOBIZAI 3aCTOCOBAHO JBI CXEMU BUHECEHHS BEPIAUKTY:
CTpOTy TEpEeBIPKY HASBHOCTI BCIX MOCTIBHUX KIIOYIB 1 BEPJIUKT OKPEMOI MOBHOI
Mozem [17]. OOuaBi cXxeMH 3aCTOCOBAHO CHMETPHUYHO JO BCIX BiAMOBIJIEH ycCix
MeToA1B. 3a 00csary Habopy 107 3anuTiB 0JHOMY 3amuTOBI Bijnoigae 61u3bko 0,93
B1JICOTKOBOT'O MYHKTY OYJIb-SKOi 3 4acCTOK, TOMY MHapHi pi3HULI NEPEBIPEHO TOYHUM
Kputepiem Maknemapa.

3 PE3YJIBTATHU TA OBI'OBOPEHHS

[TopiHsiHO 19 KOHDIryparlliii cerMeHTallli Ha KOKHOMY KOPIYCi, [00 MEepeBIpUTH,
9l BHUKOHYE 3alpOINIOHOBAHUI METOJ 3asBIEHY METY: 30€perTd MOBHOTY IMOIIYKY,
3MEHIIUTH KOHTEKCT 1 MIiJBUIIUTH YacTKy MpaBWIbHUX BianoBinen. [lokazHuku
HaWIOKa30BIMKX KOHQIrypamiii Ha KOPMIYCi JOBIIKOBUX JOKYMEHTIB HaBEJIEHO B
Ta0IUII 2.

Taoauns 2
[ToBHOTa MoMTyKY Ta 00CAT KOHTEKCTY Ha KOPITyCl JOBIIKOBUX TOKYMeHTIB (107
3aMuTIB)
Kondgirypauis R@1 R@3 Konrexker@3,
CHMBOJIIB

3anponoHoBaHa, TiCH1 0,832 0,972 1463
OO KETH

OGi3HaHICTh PO TAOIHII 0,869 0,972 1594
Iepapxi4Hi 3aroJ10BKH 0,869 0,972 1931
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JIOKyMEHT €JUuHUM 0,832 0,963 14 984
dbparMeHTOM
PexypcuBnuii nosin, 1500 0,794 0,953 3560
CHMBOIJIIB
IToxin 3a 3arotoBKaMu 0,757 0,944 1541
PO3MITKH
JlepeBo y3arajibHEHb 0,748 0,907 2686
3a MoIiOHICTIO CyMIKHUX 0,589 0,794 1237
peUCHb

3a MeTOI0 A0CiHKESHHS BUPINIATFHUM € HE OKPEMUId TTOKA3HHUK, a TXHE TTOE€THAHHS.
[lonanHua nokymeHTa €IUHUM (PArMEHTOM HE € BEPXHBOK MEXKEH SKOCTI:
3anponoHoBaHuil Meroa 30epirae noBHOTy 0,972 mpotu 0,963 3a 00csAry KOHTEKCTY,
Menmoro y 10,2 paza. BigHOCHO HaWKpamoro MmpoMHUCIOBOr0 3aco0y IOBHOTA
cranoButh 0,972 mpotu 0,953 3a koHTekcTty, meHmoro y 2,4 pasa. 3a mapHuM
KpUTEPIEM PI3HUIIl MOBHOTU CTATUCTUYHO He BcTaHoBiieHl (p = 1,000 1 p = 0,375),
OTK€ MPAaBOMIPHUM € BUCHOBOK PO JOCSITHEHHS METH Ha I[bOMY KOPITyCl: JOCSDKHA
MOBHOTA 30epexeHa, a 00Csr KOHTEKCTY 3MEHILEHO OaraTokparHo. MeTo npu nupomy
He € 0€3BIIMOBHHUM: Ha TJIMOWHI TPU MOTPIOHE TBEPKEHHS BiJICYTHE Y TphoX 31 107
3aMuTiB, TOOTO MPUOIKU3HO Y 2,8 % BUIAIKIB.

CerMeHrariisi 3a MOJIOHICTIO CYMDKHHMX peUeHb 0€3 ypaxyBaHHS PO3MITKH Ja€
HaWTIpIIMK pe3yJbTaT cepel ycCix MOpiBHAHUX KoHpirypamii — 0,794, mio
y3TOJIKY€EThCsl 3 BUCHOBKOM Tipami [10]. JlepeBo y3arampHens [12] mae 0,907: mus
TOYKOBOTO MOIIYKY KOHKPETHOI'O 3HAU€HHS y3arajlbHEHHS PO3MHUBAE MOAPOOUIIO, a
BY3JHU-pedepaT BUTICHIIOTH 13 EPIINX MO3UIIIN TOU JIMCTOK, /i€ 3HAUYCHHS HAaBEICHO
JIOCJIIBHO.

[ToeqnanHs 31 CTaHAAPTHUM TIONTYKOM TEPEBIPEHO OKpeMo. PiBHOBaXKHE 3JIUTTS
paHTIB MOTIPIINAIIO PE3yJIbTAaT KOXKHOI 3 TPhOX KOH(QIrypalliii, MOBHOTA SIKUX Y¥KE
carana 0,972, no 0,935-0,944, toai sk s cnabuioi KOHQIrypamii peKypCUBHOTO
oty BoHo nano npupict 3 0,953 no 0,963. Kackanne mepepaHKyBaHHS MiIHSIIO
nmoBHOTY 710 0,991 3a npakTUYHO HE3MIHHOTO 00CITY KOHTEKCTY.

3.1 BHecOK CKJIATHUKIB METOAY

Cyciani koHdirypariiii Tabauill 2 pi3HATHCS KUIbKOMa O3HaKaMH BOJIHOYAC, TOMY
JUISL TPbOX CKJIQAHUKIB BUKOHAHO a0JISIIl, Y KOXHIN 3 SIKHX 3MIHEHO DPIBHO OJHY
O3HaKy 3a HE3MIHHUX pemTu. Pe3ynbratu HaBeneHo B Tabnuii 3 1 Ha pUCYHKY 2.

Taoauus 3
AOGns1i1 CKIaIHUKIB METOY (KOPIYC JOBIIKOBHUX JOKYMEHTIB, 107 3anuTiB)
Kondirypauis R@l R@3 Konrtexkcer@3

[ToBHa KOHDIryparis 0,832 0,972 1463
be3 ceMaHTHYHOT TOYKHU 0,832 0,972 1463
po3pizy

be3 amanTuBHOTO 010 KETY 0,869 0,972 1568
be3 nmaH1r0’kKa 3arojioBKiB 0,729 0,888 1239
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Puc. 2. BruiiB BIITy4eHHS OKPEMHUX CKIIATHUKIB METOIy Ha MMOBHOTY TOIIYKY Ta
00cAT KOHTEKCTY
Horcepeno pucynka: no6yooeano agmopom 3a pe3yibmamamiul eKCnepuMeHmy

BunydenHss ceMaHTHM4HOI TOYKM pO3pi3y HE 3MiHIOE€ MOKa3HUKIB. [Ipuunny
BCTAHOBJICHO MIPSIMUM IAPaxXyHKOM: BIaCHUH OIOKET MEePEBUIYIOTh YOTHPH ab3a1iu
3 483 Ha mepmomy Kopiyci Ta xoaHoro 3 1909 Ha apyromy, 1 B KOJAHOMY 3 HHX
MHO>KHHA IPUITY CTUMUX TOUOK pO3pi3y HE MICTUTH O1JIBII HI’K OJJTHOTO €JIEMEHTA, TOMY
3aracHe MPaBUIIO HE BCTUTAE CIpaioBaTH. Lle He CripocToBy€e CeMaHTHUHUH CKITaTHUK
METOJly 3arajJioM: Ha KOpITycaX 13 BUPKEHOIO PO3MITKOI0 MEXY 3aJ[a€ CTPYKTypa, a
CEMAaHTHUYHE HABAHTAXCHHS HECE JIaHIIOKOK 3aroyioBKiB. UucTa cerMeHTallis 3a
MOJIOHICTIO peueHb 0€3 CTPYKTYypHU JIMIIAETHCS HAWUTIPIIOIO, L0 Y3TOKYETHCS 3
npaueto [10].

3piBHAHHS OOJKETYy HacHueHOro OJioka 3 OFOHKETOM CYIUIBHOTO TEKCTY HeE
3MIHIO€ TTIOBHOTH Ha TIHOWHI TpW 1 30UIbIIy€E 0OCsST KOHTEKCTy Ha 6,7 %. OTxe,
aIaTITUBHUM OIO/PKET BUKOHYE caMe Ty YaCTHHY METH, sIKa CTOCYEThCS 3MEHIICHHS
KOHTEKCTY: (hparMeHT JIMIIAETHCSA JOCTATHIM JJIS TOMIYKY, aJie HE PO3yBAa€ThCS Ha
TaOJIUIISIX 1 KOPOTKUX (paKTax.

BunydeHHs naHIFOKKa 3arojoBKiB 3a IIIJIKOM HE3MIHHUX MEX (QparMeHTiB gae
HAWOUIBIINIA 1 €IUHUN CTATUCTHYHO BCTAHOBJIEHUH e(EeKT: MOBHOTA Ha MepIIii
no3utii crmanae 3 0,832 ngo 0,729, va rmbuni Tpu — 3 0,972 no 0,888 (po36ixkHI
cupamoBanisg 15 : 4110 : 1, p =0,0191 p =0,012). O6car KOHTEKCTY TP IILOMY
3MEHIIY€eThCsl Juie Ha 15 %, ToOTO JIaHIIOKOK Kymye 8,4 BiICOTKOBOTO ITYHKTY
MOBHOTH L1HO 224 cuMBOJIIB Ha 3anuT. CaMe 1eil ckilaiHuK 3a0e31edy€e CEeMaHTUUHY
CaMOJIOCTATHICTh (pparMeHTa Miciisi CTPYKTYPHOTO MOJLITY.

3.2 IToOynoBa BinnoBiai Ta nepeBipka Ha APYyromy Kopmyci

st Tppox KOHITYpalliit noOya0BaHO CIpaBXH1 BiAMOB1II MOBHOT MOJIENI HA BCIX
107 3anuTaHHsAX KOXKHOTO Koprycy. Pe3ynbTatu HaBeeHO B Tabiuili 4.
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Taoauusa 4
BiyuHicTh BIANOBIII HA 000X KOpITycax 3a ABOMa CX€MaMH BUHECEHHS BEPJIUKTY
Kondirypauis JoBigkoBi: JoxkymeHTanisi:
crpora / cyaast crpora / cyaas
3anpornoHoBaHa 3 89,7%/97,2% 75,7 % /90,7 %
KacKaJioM
PexypcuBHMit o111, 82,2%/935% 73,8 % /89,7 %
1500
JlepeBo y3arajJbHEHb 79,4 % /90,7 % 785%/935%

Ha xopnyci 10BIIKOBUX TOKYMEHTIB, JUIsl SIKOTO METOJ 1 MpHU3HAYEeHO, IlepeBara
3aMpONOHOBAHOT CErMEHTAIlll € CTaTUCTUYHO BCTAHOBJICHOIO 3a 000Ma 30BHIIIHIMU
METOJIaMU BUHECCHHS BEPAUKTY: PO30XKHI crpamtoBaHHs 8 : 0 IpOTH PEKYypPCUBHOTO
noauty (p = 0,008) 1 13 : 2 npotu aepesa y3aransHeHb (p = 0,007); npoMucioBomy
3ac000B1 METOJ1 HE TIpOTpaB >koHOTrOo 3anuTanHs 31 107. BogHouac HaBITh TYT METON
HE Jla€ TpaBWJIBHOI BIAMOBIAI 3aBXKIU: 3a CTPOroi MEpeBIPKH KIIOYIB MOMUIIKA
numaetrbes y 11 31 107 3amuTtiB (10,3 %), 32 BepAUKTOM Cyi — Y Tpbox (2,8 %).

Ha xopmyci TexHIYHOT TOKYMEHTAIlli TOM camuii Ha0ip mapamMeTpiB yKe He Mpailtoe
SK yHIBEpCaJbHHUI. 31 3HAYEHHSMH TEPIIOTO KOPIYCY METOJ IMOCia€ IBaHAAIATE
MicCII€ 3 JIEB'ITHAIIATH 3a TOBHOTOO Ha rmuouHi TpH (0,869): HOCIEM TBEPKEHHS TYT
€ OJOK MpOorpaMHOro KOy, a pPO3MITKa JAPOOUTH TEKCT Ha CEeKIlli, MEHIIl 3a
caMojiocTaTHE TBepKeHHs. [licnsa kaniOpyBaHHA — MIUPIIUX OFOJKETIB, OKPEMOIO
Oro/KeTy OJ0Ka KOJy Ta 3JIUTTS KOPOTKHUX CEKIii — rmoBHOTa 3pocrtae 10 0,944 Ha
rnubuHi Tpu 1 0,850 Ha mepmii no3uuii npotu 0,832 y nepeBa y3arajabHEHb Y TOMY
caMOMy PEeXHUMI MOIIYKy, TpHIOMy Oe3 KOAHOTO 3BEPHEHHS 0 MOBHOI MOJEINi Ha
1HJIEKCYBaHHs MPOTU 73 y 30BHIMIHKOTO MeToAy. Ha piBHI 0Oy 10BU BiAMOBII PI3HUIIL
MDK TpbOMa METOJaMHU BXE€ CTaTUCTUYHO He BcTaHoBJeHI (p = 0,375 1 p = 0,754):
METO/1 BUXOJIUTh Ha PIBEHb CHJIbHUX 30BHIIIHIX 3aC001B, ajiec HE MEPEBEPIIYE iX.

OT1xe, METO/I MPAIIIOE, MMPOTE HE B YCIX BUIMAJIKAX 1 HE Ha OyIb-IKOMY KopIryci 6e3
HAaCcTpOWKW. BuH3HAYaIbHUM YWHHUKOM € BIANOBIAHICTH CEPEIHBOI JOBXKHUHU
(dbparmeHTa po3MipoBl CaMOJOCTAaTHBLOTO TBEpKeHHs: O1u3bko 500 CHMBOIIB IS
JTOBIIKOBUX CTOpiHOK 1 Omm3bko 1000 nmms mokymenTtamii 3 komoM. Ilepen
YIPOBA/DKEHHSIM Ha 310paHH1 IHIIOTO >KaHpPy MapameTpu BapTo KaliOpyBaTh Ha
HEBEJIMKOMY PO3Mide€HOMY HabOp1 3aMuTIB.

BUCHOBKH

[ToOynoBaHo MeTOJN  aAalTUBHOI  CTPYKTYPHO-CEMAHTHYHOI  CeTMEHTAIlli
TEKCTOBUX JOKYMEHTIB JJIsI CUCTEM TeHepallli, JOMOBHEHOI MOoIyKoM. Mexi
(¢parMeHTa BH3HAYa€ TUIl CTPYKTYpHOro OJIOKa pO3MITKH, TpaHUYHA JAOBXKHHA
OOUUCITIOETHCS JJIsI KOXKHOTO OJIOKa OKPEMO 3a YacTKOKW HU(POBUX CHUMBOJIB, a
CEMaHTUYHUN KOHTEKCT BIJHOBIIIOETHCS ITOBHHUM JIAHIFO)KKOM 3arojioBkiB. Merta
JOCIIIJDKCHHSI Ha KOPITYCl JOBIIKOBUX JOKYMEHTIB JOCSATHYTAa: OOCST KOHTEKCTY
3meHIieHo y 10,2 pa3a BIAHOCHO MOJaHHS JOKYMEHTa €IUHUM (pparMeHToMm 1y 2.4
pasa BIIHOCHO HAWKpPaI[oro NpoMHUCIOBOro 3aco0y, MOBHOTA MONIYKY HA MIMOUHI TPpU
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30epexxena (0,972 npotu 0,963 1 0,953), a yacTka NpaBUIBLHUX BiAMOBIACH TiABUIIICHA
10 89,7 % 1 97,2 % 3a nBoma cxeMamu BepaukTy mpot 82,2 % / 93,5 % 1 79,4 % /
90,7 % y 30BHIIIHIX METO/IIB; IIepeBara Ha I[bOMY KOPITyCl CTATUCTUYHO BCTAHOBJICHA.

Meton mnpaiitoe, ane He B 100 % BunaakiB. HaBiTh Ha OBIIKOBUX JTIOKYMEHTaX
MoTpiOHE TBEPHKEHHS HE MOTpaIuise A0 TPhOX Mepiux (parMeHTiB y Tpbox 31 107
3alUTIB; 13 KAacKaJHUM MepepaHKyBaHHsAM mMoBHOTa 3pocrae 1o 0,991, Tobrto
JUIIAETHCA OJWH BIAMOBHHUM 3amuT. 3a CTPOroi MEpPEeBIpKU KIOYIB MOJEIb A€
HENpaBWJIbHY a00 HEMOBHY BiANOBIIb MPUOJM3HO B OJHOMY 3aIlllTi 3 JCCATH, 3a
BEPJAMKTOM CYJJl — MNPHUOJM3HO B OJHOMY 3 TPHUALATU. [IpuumHU BIiIMOB Pi3HIi:
OJIM3bKICTh (OPMYIIIOBaHb Y KUIBKOX JTOKYMEHTax, KOPOTKUM (hakT 6e3 JOCTaTHhOTO
KOHTEKCTY a00 PO3pHUB MK 3HalJEHUM (PparMEeHTOM 1 THM, SIK MOJENIb (HOPMYJIIO€
BIIITOB1/Ib.

YcepenuHi MeTony CKJIAJHUKHA MAlOTh HEPIBHUI, ajieé y3TOJDKEHUH 13 Ha3BOIO
BHECOK. JIaHI[I0’KOK 3ar0JI0BKIB CTATUCTUYHO MIATBEPKEHO SIK HOCIA CEMaHTUYHOTO
KOHTEKCTY: 0€3 HbOro MOBHOTA Ha IMubuH1 Tpu cnagae 3 0,972 no 0,888. AnanTuBHuM
OIO/KET Ja€ €KOHOMIK KOHTEKCTY 3a HE3MIHHOI MOBHOTH 1 TUM BHUKOHYE BHUMOTY
3MEHIIUTH HABAHTAKEHHS HAa MOJIENb. 3aracHa CeMaHTUYHA TOYKa po3pizy Ha 000X
KOpIlycax Maii’ke He CIpalboBy€e, 00 CTPYKTYpHI OJIOKH BXK€ BMIIIAIOThCA Y BJIACHUMN
OI0JIKET; Ha TOKYMEHTaX 13 BUPAXKEHOIO PO3MITKOIO BOHA JIUIIAETHCS 3aII001KH UKOM,
a HE TOJIOBHUM MPABUIIOM MEXI.

[lepeHecenHst Ha KOPIYC IHIIOTO KaHPY MOKa3y€e APYTY MEXY 3aCTOCOBHOCTI, a He
copocTyBaHHs Merony. Ha TexHiuHii nokymeHTalii 3 OJokaMu KOAYy HapaMeTpH,
niOpaHi 11 JOBIIKOBUX CTOPIHOK, AaroTh MOBHOTY 0,869 1 MeTOA MOCTYyHaeThCs
CHWJIBHINIUM 30BHIIIHIM 3aco0aM. [licns kamiOpyBaHHs OOJDKETIB 1 IpaBUIIa 3JUTTS
KOPOTKHUX CEKI[ill moBHOTA 3pocTtae A0 0,944, iHaexcyBaHHs TUIIAETHCS 0€3 3BEpHEHD
JI0 MOJIel TeHepallii, a Ha piBHI MOOYJOBHU BIJMOBiAl METOJ BUXOJUTh Ha PIBEHBb
30BHIIIHIX 3ac00iB, HE MEpPEeBEpUIYIOYM iX CTaTUCTUYHO. [IpakTWYHUN BHCHOBOK
Takuil: 1y popmManizoBaHUX TOBIAKOBUX 310paHb METOJ JIOLUIBHO 3aCTOCOBYBATHU SIK
€; JUIs 3i0paHb 1HIIOTO KaHPY BIH NMPUIATHHUM MICIS KOPOTKOTO KaliOpyBaHHS Ha
pO3MiueHOMY Ha0Opi 3alUTIB, aje YHIBepcaabHOI 0€3BIIMOBHOCTI He Mae. HanmpsiMom
MOJANBIIOT pOOOTH € aBTOMAaTUYHUM J001p MapaMeTpiB 3a BIACTUBOCTIIMU KOPITYCY.
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Yerli idaroetmonin siyasi nozoriyyasi yerli idaroetmonin togkili vo foaliyyatinin
styasi aspektlorina digqgat yetirir. Bu nazariyyanin inkisafina R. Qeynst, Q.Jellinek kimi
alimlor miihiim tohfalar vermislor.

Onun osas miiddealarina asagidakilar daxildir:

- Demokratik prinsip: Siyasi nazariyys yerli idarsetmads demokratik prinsiplorin,
o climlodon seckilorin, votondaslarin qorarlarin qobulu proseslorinds istirakinin, yerli
oziiniildaraetma orqanlarinin faaliyystinds askarligin vo soffafligin tomin edilmasinin
vacibliyini vurgulayir [1,181-182].

- Niimayondalik vo Istirak: Siyasi nozoriyyo yerli idaroetmado votondaslarin
tomsilgiliyinin vacibliyini vo onlarin ictimai dinlomsalor, referendumlar vo s. kimi
miixtalif istirak formalar1 vasitasilo gorar gebuletmo proseslorinde foal istirakini
vurgulayir.

- Hakimiyyeotin lokallasdirilmasi:  Siyasi nozoriyyonin miihiim  aspekti
hakimiyystin  lokallagdirilmasidir, yoni yerli masololorlo bagli qorarlarin
morkozlogdirilmis vo ya regional strukturlar torofindon deyil, yerli hakimiyyat
orqganlari tarafindon gobul edilmasi prinsipidir.

- Siyasi mosuliyyat: Siyasi nozoriyys yerli hokumaotlorin 6z horokotlori vo
gorarlarina goro votondaslar vo comiyyot qarsisinda siyasi mosuliyyoti ideyasini
dastoklayir.

- Yerli kimlik vo madaniyyat: Siyasi nazariyys siyasi proseslorin va yerli
idarosetms institutlarinin formalagmasinda yerli kimliyin, madoniyyatin va ananolarin
ohamiyyatini nozars alir [2, 75].

Yerli idaroetmonin siyasi nazoriyyasi effektiv yerli idaroetmonin asas elementlori
kimi demokratik proseslori, votondaslarin istirakini vo hakimiyyotin lokallagdirilmasini
vurgulayir. Bu nozariyyolor, yerli 6ziinliidaroetmo orqanlariin toskili vo foaliyyati ilo
bagli asas siyasi prinsip va ideyalara aiddir. Yerli hokumatin siyasi nazariyyslarinin
xlisusi ardicillarindan bohs etmak ¢atindir. Clinki siyasi nazariyyslor genis sokildo sorh
olunur, konkret soraitdon vo kontekstdon asili olaraq miixtolif torofdarlar1 colb edir.
Bununla belos, bozi nozoriyyolorin miixtolif 6lkolordo vo comiyystlordo miioyyon
ardicillart vo ya torofdarlar vardir.

Liberalizm ardicillari, fordi azadlig, votondas hiiquqglari vo mohdud hokumaot
ideyalarmi dastokloyirlor. Bura yerli saviyyado hiiquq ve azadliqlara hormati
dostokloyon liberal demokratik partiyalarin niimayondslori vo vatondas comiyyati
xadimlori daxil ola bilor. Kommunitarizm torofdarlari, giiclii icma doyarlorini vo
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votondaslarin soxsiyyotinin formalagsmasinda yerli icmanin rolunu foal sokildo
dastoklayirlor. Populizm ardicillari, imumi kiitlalora digqat yetirir vo ¢cox vaxt elitani
tonqid edirlor. Yerli soviyyoadoki populistlor yerli gorarlarin gobulunda sads
vatondaslarin tasirinin artirilmasini tolab edirlor. Federalizm torafdarlari, morkoz vo
bolgolor arasinda hakimiyyetin borabor bollisdiiriilmosi ideyasini miidafio edirlor.
Ekoloji yanasma torodarlari, davamli inkisafi, otraf miihitin miihafizasini vo tabii
ehtiyatlardan mosuliyyatli istifadoni foal sokildo dostoklayirlor [3, 13].
Yerli idaraetma ilo bagl bazi siyasi nozariyyslor bunlardir:

- Liberal nazariyyalar votondaslarin hiiquq va azadliglarinin qorunmasini, habels
qerarlarin qabulunda soffafliq vo adalatliliyi vurgulayir. Yerli idaroetmo kontekstindo
liberalizm gorarlarin gobul edilmosinds votondas istirakini, eloco do yerli soviyyado
fordi hiiquq vo azadliglarin tominatlarini dostokloyir.

- Kommunitar nozariyyoslor icma vo sosial dayarlorin rolunu vurgulayir. Burada
vacib olan yerli icmalarin giiclonmasi vo ictimai kimliyin formalagsmasidir. Yerli
idaroetmodo kommunitarizm, vaotondaslarin 6z icmalarinin inkisafi vo saxlanmasinda
istirakini dostokloyir.

- Populist nazariyyalar tez-tez adi votondaslarin elitalara qarsi miibarizoda rolunu
vurgulayir. Siyasi qararlarin gabulunda xalqin rolunun giiclondirilmasinas shomiyyat
verir. Yerli hokumot kontekstindo populizm, secilmis niimayondalor va ohali arasinda
six garsiligh alagani, habels yerli maraqlarin vurgulanmasini dastokloyir.

- Federalist nozoriyyasloar, giiclorin morkoz vo bolgolor arasinda béliisdiirtilmosini
dastokloyir. Bura yerli idaraetma saviyyalari {i¢lin miisyyan miqdarda muxtariyyatin
saxlanmas1 daxildir. Yerli idaroetms kontekstinds federalizm yerli ononalora vo soraito
hormot, solahiyyotlorin vo resurslarin yerli soviyyaya otiiriilmosi demokdir.

- Ekoloji nozoriyyolor, davamli inkisafi vo otraf miihito hormoti vurgulayir.
Ekoloji cohotdon mosuliyyotli tocriibolori dostokloyir. Yerli hokumotdo ekoloji
yanasma, ekoloji cohotdon davamli yerli proqgramlarin vo infrastrukturun islonib
hazirlanmasini vo dostoklonmasini ohato edir [3,13-14].

Bu siyasi nozoriyyolor comiyyatin konkret sortlorindon vo mogsodlorindon asili
olaraq, yerli idaraetmo kontekstinda qarsiligli tasir gostora va bir-birina niifuz eds bilar.
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“Dayaniqli inkisaf” termini BMT-nin Umumdiinya Otraf Miihit Komissiyasmmn
“Bizim Umumi Goalocoyimiz” adl1 hesabatinin darcindon sonra totbiq edilmisdir ki, bu
da “tobii ehtiyatlarin tiikonmaosi olmadan hoyata kegirilon iqtisadi inkisafdir”. [1]

BMT-nin Otraf Miihit vo Inkisaf hagqinda Boyannamasi dévlatlor, comiyyatin osas
sektorlar1 vo insanlar arasinda omokdashigin yeni soviyyslorini yaratmaqla yent,
barabarhiiquqlu global torofdashigin yaradilmasi moagsadini [2] miioyyan edir vo onun
oldo edilmasinin asaslandigi prinsiplori sadalayir. Boyannamonin birinci prinsipinda
deyilir: Dayanigli inkisafa nail olmaq soylorinin osasini insanlara qaygi toskil edir.
Onlarin tobiotlo harmoniyada saglam vo mohsuldar yasamaq hiiququ var [2].

Davamli inkisaf strategiyasi sosial-igtisadi sistemin miixtolif soviyyolorinin
movcudlugunu nazords tutur, onlarin har biri iiglin miivafiq maqsadlor miioyyan edilir
vo hoyata kecirilmasi mexanizmlori hazirlanir. ©ksor todqiqatcilar qlobal, dovlat,
regional vo yerli saviyyalari forqlondirirlor. Yerli saviyyada dayaniqliliq masalalarini
nazardon kegirarkan, yerli 6ziiniiidara ilo bagli olan baladiyys arazilorini, sohar vo kand
yasay1s mantogolorini nozords tutulur.

Yerli Oziiniiidaronin davamliligi onun inkisafin1 vo faaliyyatini qorumaq
qabiliyystidir vo uzunmiiddstli perspektivde Oziinlidostays, Oziiniitonzimlomaya,
dinamik tarazhi§in tomin edilmosing, genislonmis, innovativ tokrar istehsal iigiin
iqtisadi agentlori havaslondirmaya, rogabat gabiliyyastinin artirilmasina asaslanmalidir.
Va naticads golocok nasillorin maraqlarini nazaors almagqla ohalinin hoyat keyfiyystinin
ardicil olaraq yaxsilasdirilmasi ii¢iin foaliyyot gostormolidir. Dévlotin davamli inkisafi
liclin regionlarin vo boladiyyalorin davamli inkisafi lazimdir. XX asrin 90-c1 illorinin
ortalarinda Umummilli lider Heydor Oliyevin rohbarliyi ilo 6lkemizin davaml inkisaf
yoluna ke¢gmasi tigiin bir ¢ox zoruri todbirlor hoyata kegirilmisdir. Ulu 6ndor Heydor
Oliyev BMT Inkisaf Programinin tovsiyalorino asaslanaraq BMT-nin Rio-de Janeyro
konfransinda (1992), Minilliyin Forumunda (2000), Yohannesburq Sammitindo (2002)
davamli inkigafla bagli qobul edilmis beynolxalq sonadlordon irali golon 6hdsliklorin
yering yetirilmosi moagsadi ilo 6lkomizin inkisafi namino bu istiqgamatdo bir ¢ox miithiim
gorarlar gobul etmisdir. Ulu dnderin siyasatinin ugurlu davamgis1 Prezident ilham
Oliyev dayaniqli inkisaf mévzusunda miixtalif qorarlar gobul etmisdir. On son 22 iyul
2022- ci ildo Prezident ilham Oliyevin saroncami ilo “Azorbaycan Respublikasinin
2022-2026-c1 illords sosial-igtisadi inkisaf Strategiyasi” tosdiq olunmusdur.

Olkodo hoyata kegirilon sosial-iqtisadi inkisaf modelinin baslica noticolori
Azorbaycanin arazi biitovliiyliniin barpasi, beynolxalq niifuzunun artirilmasi, 6lkonin
iqtisadi potensialinin giiclondirilmasi va ahalinin sosial rifah vaziyyatinin shamiyyatli
yiksoaldilmasi olmusdur. Bu model o6lkods ictimai-siyasi sabitliyi daha da
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giiclondirmokls dayaniqli iqtisadi artim, ytiksalon sosial rifah vo davamli sabitlik {i¢iin
zomin yaratmigdir. Iqtisadiyyatda neft galirlorindon sosial-iqtisadi moqgsadlora effektiv
istifado etmoklo golocok inkisaf iiciin saxolonma vo ixrac potensiali yaradilmigdir.
Biitiin bu naticolorin oldo olunmasinda ddvlstin somorsli idarsetmosi holledici rol
oynamigdir. Novbaoti strateji dévrdo Qiidrotli dovlot vo yliksok rifah comiyyati”no
cevrilmok tliclin movcud sosial-igtisadi modelin mozmunu va strukturu shomiyyatli
daracada yenilonacokdir. Bu asasda gobul edilmis “Azarbaycan 2030: sosial-igtisadi
inkisafa dair Milli Prioritetlor” [4] miiasir inkisaf ideologiyasina asaslanan yeni sosial-
iqtisadi artim modelinin bazasinda hayata kecirilocokdir. Bu model 6lkonin biitiin
resurslarini vo nailiyyatlorini soforbor etmokls, onlar1 uzunmiiddoatli dovrde qarsiya
qoyulan strateji vozifolorin reallasmasma yonoldacokdir. Yeni sosial-igtisadi inkisaf
modeli 2030-cu ilodak olan dévrda 6lkads biitiin sahalords hoyata kegirilmasi nazards
tutulan koklii islahatlarin ideologiyasini tomin edir. Ideologiyanin niivesinda yaradici
sahibkar, mohsuldar investisiyalar, innovasiyalari1 dostokloyon aqli miilkiyyatin inkigafi
Vo ragabatli bazarlar durur.

Dovlatin bu mogsads ¢atmasinda yerli 6ziiniiidaraetmonin do bdyiik rolu var.
Morkazla regionlar arasinda maraqglarin uzlasmasi yerli 6ziintiidaronin davamliliginin
sortidir. Bu giin regionlarm iqtisadi potensialinin 6ziinii tomin etmoak gabiliyyatinin
artirilmasi vacib mosalalordondir. Iqtisadi artimm inkliiziv va dayaniqli olmasi iigiin
kond va gohorlor arasinda inkisaf balansi gozlonilir. Kondlords do, sohorlordoki kimi,
miiasir sosial-iqtisadi infrastrukturun vacib elementlori olan tohsil ocaqlari, tibb
miuassisalori, madoniyyat evlori, mithiim kommunal vo inkisaf xidmaotlori roqomsal
texnologiyalar osasinda yaradilir. Biitiin bunlar sohor vo kond arasinda haoyat
standartlarinda forqi ochomiyyotli doracado azaldir. Kondlorin planlanmasi vo ohalinin
moskunlagmasi zamani regionun iqtisadi doyor zoncirindo mévcud vo potensial rolu
nazars alinir. “Azarbaycan Respublikasinin 2022—2026-c1 illordos sosial-igtisadi inkisaf
Strategiyas1t” [3] yerli Oziiniiidaroetmonin davamli inkisafina mane olan bir sira
problemlorin aradan qaldirilmasina birbaga tokan olacaqdir. Yerli 6ziiniiidaranin
davamli sosial-iqtisadi inkisafinin formalasdirilmasinin miihiim elementi yerli
ictimaiyyat torafindon tolob olunan mal va xidmatlor istehsal etmoya qadir olan kigik
Vo orta biznesin inkisafidir.

Dovlat bascisinin 2022-ci il 4 aprel tarixli Soroncami ilo tosdiq edilmis
“Korrupsiyaya garsi miibarizonin giiclondirilmosino dair 2022—2026-c1 illor ligiin Milli
Foaliyyot Plani”ninda aidiyyeoti tapsiriqlarin icrasinda boalodiyyalorin rolunun
artirilmasida vacib ohomiyyat kosb edir. Yerli Oziinliidaroetmads innovativ is
tsullarinin  totbiqi, korrupsiyaya qarst miibarizo todbirlorinin giiclondirilmosi,
boladiyyalora ictimai etimadin, homg¢inin yerli biidcoalorin asas golir moanbolorindon
olan yerli vergi vo ddonislorin 6donilmosina diqgstin daha da artirilmasi vo s. kimi
maosalalor dayaniql inkisaf, soffafliq vo hesabatliligin somorsliliyini artiran amillordir.
Bu istigamotdo yerli biidco golirlorinin artirilmasi ti¢iin mévcud potensialdan somorali
istifado olunmasi, biidco intizaminin giiclondirilmosi, yerli biidcodon vosaitlorin
ayrilmasi, o ciimlodon biidconin icrasi barodo hesabatlarin hazirlanmasi zamani
qanunvericiliyin toloblorino ciddi omal olunmasi zoruridir. Yerli oOziiniiidaronin
davamli sosial-iqtisadi inkisafina nail olmagq ti¢lin dovlst miixtalif sahalords bir sira
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foaliyyotlorin  hoyata kecirilmosini, votondas comiyyatinin inkisafini, yerli
Oziiniildarsetma organlarinin qarsisinda duran vozifalorin ohali torofindon yiiksok
soviyyads dork edilmasini vo yerli dziinliidaroetmo orqanlarinin qarsisinda duran
vozifalorin yiiksok soviyyado basa diisiilmasini tolob edir. Dovlotin dayaniqli inkisaf
moqsadlorine ¢atmasi {i¢lin yerli 6ziinliidaroetmonin mahiyyatine uygun olaraq yerli
ohali 1lo six tomaslarin, boladiyyslorin faaliyysti barads ohalinin miitomadi
molumatlandirilmasinin shomiyyati vo s. masalolors do iigiin iistiinliik verilmalidir.
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MI’KHAPOJIHI CTAHIAPTHU COUIAJIBHOI'O
SABE3INEYEHHSA MOJIO/AI

Kamukano Okcana IropiBna

KaHIuAaT FOPUINYHUAX HAYK, TOIICHT

JOTIEHT KadepH COMiaIbHOTO 3a0e3NeUCHHS Ta yIIPaBJIiHHS IIEPCOHATIOM
JIpBIBCHKOTO HAIlIOHAJILHOTO YHIBEPCUTETY iMeH1 [Bana ®dpanka, Ykpaina

MiKHapoaHl CTaHAAPTH COILIAIBHOTO 3a0e3medeHHsT Mool (GOPMYIOThCS Ha
OCHOBI1 3araJlbHOBU3HAHMX MPHUHIIUIIB MpaB JIOJWHUA Ta CIPSMOBAaHI Ha CTBOPEHHS
HaJIGKHUX YMOB ISl COLIAJIBHOTO, €KOHOMIYHOTO, OCBITHHOTO Ta MpPO(dECIiiiHOro
PO3BUTKY MoJioauXx Jitoaei. OcoOnrBe 3HaUECHHSI MAalOTh TapaHTIii IpaBa Ha COLiaJIbHE
3a0e3MeyeHHs, OCBITY, Mpal0, OXOPOHY 3/10pOB’s, IOCTaTHIM >XUTTEBUM pPIBEHB,
KUTIIO Ta YYacThb y CyCHUIbHOMY KUTTI. Cy4yacHl MDKHAPOIHI MiIX0IU PO3TIAIAI0ThH
MOJIOJIb HE JIMIIIE SIK OTPUMYyBaya COIIaJIbHO1 JOTIOMOTH, a 1 SIK aKTUBHOTO YYaCHHUKA
CyCHUIBHMX Ta €KOHOMIYHMX TiporieciB [1]. OCHOBOMOJIOXHUM MIKHAPOIHUM
JIOKYMEHTOM y cepi collaibHUX MpaB € 3arajibHa Aekiapallis npas JroauHu 1948
poky. BoHa 3akpiruioe mpaBo KOXKHOI JIFOJJUHU Ha ColllayibHE 3a0€3MeUYeHHs, Ipallto,
OCBITY Ta JIOCTaTHIM KUTTEBUI piBEHb. 30KpeMa, CTaTTA 22 MpOroJiollye MpaBo Ha
colianbHe 3a0e3neueHHs, a crarTi 23—26 BU3HA4YalOTh MPABO Ha Ipalio, OCBITY Ta
HAJICKHUA piBeHb JKUTTA. L{I MONOXKEHHS MaloTh YHIBEpCATbHUM Xapakrep 1
MOIIMPIOIOTHCSA HA MOJIOb SIK CKJIaI0BY CyCHUIBCTBA.

[Toganpmuii po3BUTOK 3a3HAaYEHI MOJIOKEHHS OTPUMAIU B MIKHApOJHOMY MaKT1
PO €KOHOMIYHI, COLlaJIbHI 1 KYJIbTYpHI MpaBa. JJoKyMeHT 3aKpiIioe OpaBo KOKHOT
JIOJIMHU Ha colliajibHe 3a0€31eUeHHs, BKIIOYAl0UH COollialIbHEe CTpaxyBaHHS, IPaBO Ha
Ipairo Ta COpaBeAJIMBl W CHOPHUSATIMBI YMOBH Ipalli, OXOPOHY 3/I0pOB’s, JOCTaTHIN
KUTTEBHK piBeHb Ta OcBiTY [2]. BimmoBimno mo 3arampHOrOo KOMeHTapst Ne 19
Kowmitety OOH 3 eKOHOMIYHHUX, COLIIATBHUX 1 KYJIbTYpPHUX IIPaB, IPaBo Ha CollialbHe
3a0e3neueHHs nepeadoayvae JOCTYI J0 BIANOBIAHUX BUIUIAT 1 COLANIBHUX MOCIYT Ta
Ma€ CIPUATH 3aXUCTY JIIOAUHH Bi COLIAIbHUX PU3UKIB [3].

OcobOnuBe wMicue y ¢GOpMyBaHHI MDKHApPOJHHMX CTaHJAPTIB  COLIAIBHOTO
3a0e3neueHHs MoJIoJl 3aiimae BceecBiTHs mporpama aii moao mosioni OOH. V Hii
BU3HAUYEHO TMPIOPUTETHI HAMpPSIMH MOJOADKHOI TOJITUKH, Cepel SKHX OCBITa,
3aHATICTh, 00pPOTHOA 3 OIAHICTIO Ta TOJOJO0M, OXOPOHA 3/I0POB’S, y4acTh MOJIOJI Y
CYCHUIBHOMY >KUTTI Ta IPUMUHSTTI PillIeHb, & TAKOK MUTaHHS 1HBAJI1IHOCTI, 30pOHHUX
KOH(IIKTIB Ta MDKIOKOJIHHEBUX BigHOCHH [3]. TakuM 4YHHOM, MDKHapOJHE
PO3YMIHHSI COLIAIIBHOTO 3a0e3MeYeHHsI MOJIOJII Ma€ KOMIUJIEKCHMH XapakTep 1 He
00OMEeXY€eThCs JIUIE MaTeplallIbHUMH BUILIATAMU.

BaxyinBUM TOPUHUUIIOM MDKHApPOJHUX CTaHAApPTIB € 3a0€3MEeUEeHHS] PIBHUX
MOXJIMBOCTEH 11 Mosionux Joae. CouialbHa TMOJITUKA Mae€ BpPaxOBYBaTH
PI3HOMAHITHICTh JKUTTEBUX OOCTaBUH MOJIOA1 Ta 3a0e3medyBaTh HEIOMyLIEHHS
nuckpuminaiii. OcoOnuBoi yBarm mnOTPeOyIOTh MOJIOJI JIOAU 3 OCOOJTMBUMHU
notpedbamu, 6€3po6iTHA MOJIO/Ib, BHYTPIINIHKO MEpeMilieHi 0coOu, MOJIOI1 JIOAU 3
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HU3BKUM PIBHEM JOXOJIB, Ti, XTO mepedyBae y CKIAJHUX JKUTTEBUX OOCTaBHWHAX, a
TaKOX MOJIOJIb, KA HE HABYAETHCS, HE TNPAIIOE Ta HE MPOXOAUTH MpodeciiHOol
MiITOTOBKY [4].

BaxxnuBHM KOMITOHEHTOM MIDKHAPOJHMX CTaHAAPTIB € 3a0e3leUeHHs IpaBa
MOJIOJI1 Ha mpailro. MiXKHapoJHa opraHizallis Mmpaili po3TiIsIac TiaHy Tpalo MO0 X
I0ed K OJMH 13 KIIOYOBUX HANpsIMiB COLIAJbHOI Ta €KOHOMIYHOI IOJITHUKH.
MixHapoH1 TPYJIOBI CTaHIAPTH OXOIUIIOIOTh MUTAaHHS HEAMCKPUMIHAIIi, Oe3nexu
mpari, CrpaBeJIMBUX YMOB 3alHATOCTI, mpodeciiiHoi opieHTarii Ta mpodeciiiHoi
MiArOTOBKU. J[7g Moioal 0coOMMBOTO 3HAaYeHHS HAOyBae CTBOPEHHS YMOB JUIS
YCHIIIHOTO TEepPeXOoJy BiJ OCBITHM A0 puHKY mnpami. [Ipobiema 3aifHATOCTI Mae
0ocoONMBE 3HAYEHHS ISl COLIAJBbHOTO 3a0€3MEYEHHS MOJIO/Al, OCKUIbKH Mepuie
IpareBaTyBaHHs 3HAYHOIO MIpOI0 BU3HAYAE MTOJATBIIT MOMKIUBOCTI JIFOJUHU 010
€KOHOMIYHOT CAMOCTIMHOCTI Ta CcOIliaJIbHOI iHTerpaltii. Bogrouac Moo npariBHUKN
MOXYTh OyTH OLIBII ypa3JIMBUMU J0 HECTAOUIbHOI 3alHITOCTI, HU3BKOI 3apOOITHOT
IJIaTH Ta HEJOCTaTHHOTO AOCTYITYy JI0 COLlajIbHOTO 3axucTy. Came ToMy MIKHApOIH1
MIIX0IH TepeadavaroTh NOEHAHHS MOJITUKH 3aHHATOCTI 3 MpodeciiHUM HaBUYaHHSIM,
COIIAJIbHUM 3aXKMCTOM Ta 3aX0JaMH MIATPUMKH TEPEX01y BiJl OCBITH 10 podoTtu [4].

VY 1boMy KOHTEKCTI BaXJIHUBE 3HAYEHHS Mae €BPOINEHCHKUN CTOBIT COLIATIBHUX
npaB. Bin wmictute 20 npuHuMMiB, 00 €AHAHUX Yy TPU OCHOBHI OJOKHU: pIBHI
MO>KJIUBOCTI Ta JOCTYI JI0 PUHKY Ipalli; CIpaBelJIMBI YMOBU Tpalli; COLIaTbHUN
3aXHMCT Ta coliajbHa 1HKII0314. [J1st MOJI0/11 0COOIMBO BAXKJIMBUMHU € MPABO Ha SIKICHY
OCBITYy, npodeciiiHe HaBYaHHS Ta HABYAHHS MPOTITOM >KUTTSA, PIBHI MOXKJIMBOCTI,
aKTUBHA IMiATPUMKA TMpaIeBIallITyBaHH, COIIATbHUN 3aXUCT 1 TOCTYM JI0 OCHOBHUX
nocayr [7].

OkpeMuM IHCTpYMEHTOM MiATPUMKH Mojoai B €Bpomneiickkomy Coro3i €
[Tocunena rapanTis 1 mononal (Reinforced Youth Guarantee). Bona nepenbauae
3a0e3MneyeHHs MOJOAUM JIOJAM BikoM a0 30 poKiB SKICHOT MPOMO3MLii poOOTH,
MIPOJIOBXKEHHS OCBITH, MPO(eCciiHOTO HaBYaHHS a00 CTAKYBAHHS MPOTATOM YOTHPHOX
MICSIIIB IMiCIs BTpaTu podotu abo Buxoay 3 popmansHOi ocBith [8]. Lleit mexaHizm
JIEMOHCTPYE OpIEHTAIII0 €BPOMEHUCHhKOI TOJITUKKA Ha aKTHUBI3AI[Il0 MOJOMAI Ta ii
IHTeTpallio Ha pUHOK Tpaii. BaxauBuM € Takox miaxiag Pagum €Bponu, 3akpimieHuii
y €Bporneichkiil comianbHii XapTii. BoHa 0XOMmi0€e MUPOKUNA CIEKTP COLIAIbHUX Ta
€KOHOMIYHHUX IpaB, 30KpeMa MpaBo Ha Mpallro, OCBITY, OXOPOHY 3JI0POB’sl, COIliaTbHE
3a0e3MmeueHHs, COLiaibHy Ta MEAWYHY TOTIOMOTY 1 comianbHi mocnyru [9]. Okpemi
MOJI0KEeHHST XapTii CTOCYIOThCS MpodeciiiHoi opieHTallli Ta NpoecIHHOr0 HaBYaHHS,
10 Mae 0e3MocepeTHE 3HAUCHHS JJIs1 MOJIOAMX JIFOJICH TI1J] Yac epex oy B OCBITH 10
3aHATOCTI.

CyuacHi MDKHapOAHI MiAXOAU TaKOX IMepeadavyaroTb PO3BUTOK CHUCTEMU
COLIAJIBHUX MOCAYr A Mool Taki Mmocayrm MOXXYTh BKIIOYATH COIL[aJIbHE
KOHCYJIbTYBaHHS, NMPO(dECiiiHy OpI€HTAIllI0, TICUXOJIOTIYHY MIATPUMKY, JTOMOMOTY Y
MpareBalTyBaHHI, CHPUSHHSA 3000yTTIO OCBITH Ta mnpodeciiHuX HaBUYOK,
MIATPUMKY MOJIOAMX JIIOAEH Yy KPU30BHX CHUTyaIlisiX 1 JOMOMOTY B IHTErpaiii a0
rpomMaau. BaxnuBuM € 1HAMBIAyali30BaHUM MiAXiA A0 BU3HAUCHHS MOTpPeO
KOHKPETHOT MOJIO/I01 JTIOJJUHU Ta KOOPJUHAIS pi3HUX BUAIB gornomMord [11].
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Bonnowac mikHapomHI cTaHmapTH TepenadadaloTh aKTHUBHY y4acTb MOJIOII Y
CYyCHIIbHOMY JKMTTI. MOJOI1 JIOAM MalOTh PO3IJIAAATHCS HE JIUIIE SK 00 €KTH
COIIAJIbHOT TMOJITUKHU, a SIK il aKTHBHI y4acHHKH. BCecBiTHS mporpama i I10/0
mosiogi OOH okpemo BH3Hauae MOBHY Ta €(QEKTUBHY Y4acTb MOJOMAL y JKHUTTI
CYCIUIBCTBA 1 MPHUHHATTI PillIeHb SK OAWH 13 NMPIOPUTETHUX HampsMiB. Ile o3Hauae
HEOOXIJHICTh CTBOPEHHS MEXaHI3MIB, 3a JOIOMOIOIO0 SIKMX MOJIOJIb MOXE Opartu
y4acTh y (hOpMyBaHHI Ta peanizailii MOJIOADKHOL 1 COIiaIbHOT MOJITHKU. BakiuBum
HaIIPsSIMOM M1KHAPOIHOT COIIATbHOT MOITHKH € TaKOX IMATPHUMKA MOJIOIUX JIFOJEH Y
MpOIEC] Mepexoay A0 CaMOCTIHHOro XUTTA. el mepion Moxke CyNnpoBOIKYBaTUCS
TPYAHOIIAMH, TIOB’S3aHUMHU 13  3aBEPIICHHSM OCBITH, TMONIYKOM poOOTH,
3a0e3MeyeHHsIM J>KUTIOM Ta (GopMyBaHHSIM (DIHAHCOBOI HE3alEeKHOCTL. Tomy
edeKTUBHA CHUCTEMa COIlaIbHOTO 3a0e3Me4eHHs] MOBUHHA IMOEIHYBATH (HiHAHCOBI
BUILIATH 13 COIIAJTFHUMH MOCITYTaMU Ta 3aXOJaMH, CIIPIMOBAaHUMHU Ha (HOpMyBaHHS
CaMOCTIMHOCT1 MOJIOAO1 TIOAUHM [7].

Ha Moro nymky, epexkTuBHA cucTeMa COLIaIbHOTO 3a0€3MeYeHHST MOJIO i TOBUHHA
OyTH KOMILJIEKCHOIO Ta TIOEJIHYBATH MaTepiajibHy MIATPUMKY 3 aKTUBHUMHU 3aX0/1aMHU
comiayibHOT MOJiTUKH. OCoOMMBOTO 3HAYEHHS HaOyBawTh MpodeciiiHa opieHTallis,
COpPUSIHHS TMpaleBlalliTyBaHHIO, MIJBHUIINEHHA KBaniikaiii, JOCTyHn A0 OCBITH,
TICUXOJIOTIYHA Ta collialbHa MiATpUMKA. Takui MiAXia JO3BOJISE HE JIUIIE pearyBaTh
Ha B)K€ HasiBHI coLlialibHI TpoOiemMu, a i 3anobiratu ix nornubieHHo. Baxxnusum €
MiATPUMKA MOJIOJIUX JIFOJICH, K1 Tepe0yBalOTh Y CKIQIHUX KUTTEBUX 00CTaBUHAX. Y
TaKUX BUIQKaX JOIUIBHUM € MO€JHAHHS COLIaJbHUX BUILIAT, COLIAIBHUX MOCIYT,
npodeciifHoi  opieHTalii, OCBITHbOI MIATPUMKMA Ta CHPUSHHSA 3alHATOCTI.
BukopucranHs MexaHi3MiB OIiHIOBaHHS TOTpeO Ta IHIUBIAYaTIBHOTO CyIIPOBOY, SIKi
3aCTOCOBYIOTHCSl Y MDKHAPOJHIN COIianbHIN poOOTi, TO3BOJIAE 3pOOUTH TOTIOMOTY
OutbII afipecHoro [11].

OTxe, MDKHApOJH1 CTaHIapTH COLIAIIBHOTO 3a0e3MeUeHHsI MOJIOJII IPYHTYIOThCS
Ha MPUHIIMIAX COI[IAIbHOI CIIPaBEVIMBOCT1, PIBHOCTI, HEAMCKPUMIHAILIIT, JOCTYITHOCTI
COIIAJIbHUX TapaHTid, T1AHOI Mpalli, OCBITH Ta aKTHBHOI y4YacTi MOJIOJUX JIIOACH y
cycnuibHOMY JKHUTTI. OCHOBHOIO TEHJICHIIIEID Cy4acHOI MIDKHAPOJHOI MPAaKTHKU €
mepexii BiA MEPEeBAXHO MACHBHOI MOJEl COIMIAJIbHOI JOMOMOTH J0 MOJEII,
OpIEHTOBAHOT Ha PO3BUTOK MOXJIMBOCTEM MOJI0A01 JIOAMHU. MDKHApOIHUM TOCBIJ
OOH, MOII, Pagu €Bpornu ta €Bponeiicbkkoro Cor3y IeMOHCTPYE, MO ePeKTUBHE
coriayibHe 3a0e3MeUeHHsT MOJIOI1 Ma€ MOEIHYBATH COIIaIbHUM 3aXHUCT 13 TOJTITHKOIO
3alHATOCT1, OCBITH, MPO(deciiiHOT MIArOTOBKM Ta COLIaIbHOI 1HKII031i. Oco0IuBO
BOKJIMBUMH € CBOE€YACHA IMIJITPUMKA MOJIOJIO1 JIFOJIMHHM IT1JT Yac MEPEeXoy BiJ OCBITH
n0 poboTH, 3amoOiraHHs OIJHOCTI Ta COLIAIBHOMY BHKIIOUEHHIO, a TaKOX
3a0e3neYeHHs JOCTYIY J0 COIIaJbHUX MOCHYr. Takui MixXiJ CTBOPIOE YMOBHU IS
€KOHOMIYHO1I CAMOCTIMHOCT1 MOJIOII Ta ii MOBHOIIIHHOT IHTErpailii B CyCHUIbCTBO.
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COULIAJIBHA IPUPOJA OPI'AHI3AILII: BAJTAHC
OOPMAJIBHUX I HEOOPMAJIBHUX CTPYKTYP Y
CYYACHOMY YIIPABJIIHHI

AxmeroB Liisic PycramoBuu
K.€.H., TOIIeHT Kadelpu eKOHOMIKH, YIIPaBIiHHA Ta O13HEC-aAIMIHICTPYBaHHS
Kuromupcebkuit iHctutyT [IpAT «BH3 « MAVII»»

JleBkiBcbka Jlapuca MukoJiaiBHa
K. €. H., JIOIIEHT, JOIIEHT Kadeapu eKOHOMIKH, MiANPUEMHHUIITBA 1 TYpU3MY,
[Tonicekuil HAIllIOHATBHUM YHIBEPCUTET

IHasarok Hazapiit BosioaumMupoBuy
3100yBa4 BHUIIOI OCBITH
Kuromupcebkuit iHctutyT [IpAT « BH3 « MAVII»»

Y cywyacHOMy CycCHiIbCTBI Oprasizaiii € OCHOBHOK (HOPMOIO KOOPIMHAILIT
CHUTBHOI ISUIBHOCTI JTI0JIeH y cpepl eKOHOMIKH, OCBITH, AEPKABHOTO YIIPABJIIHHS Ta
comiaibHUX nocnyr. EQexktuBHicTh GyHKIIIOHYBaHHS OyAb-1KO1 OpraHi3ailii 3Ha4HOI0
MIPOIO 3aJIEKUTh HE JIHILIE Bl (GOpMaTbHO BU3HAYEHOI CUCTEMH YIIPABJIIHHSA, a i BIJ
XapakTepy MIKOCOOMCTICHUX B3a€EMHUH Y KOJICKTHBI. Y Mpolieci CHiabHOI AISUTBHOCTI
MIDX TpaiiBHUKaMu GpopMyroThes odiriiiai Ta HeodiliiiH1 3B’ A3KHU, SIKI BIUTMBAIOTh HA
KOMYHIKaIil0, AUCIUIUIIHY, MOTHUBAIl0 Ta MNPOAYKTUBHICTH mpaui. DopmaibHa
CTpYKTypa 3abe3reuye MopsIoK, po3noaul (GYHKIH 1 cCHCTeMy KOHTPOJIO, TOMAl SIK
HebopMarabHa CTPYKTypa CTBOPIOE IICUXOJIOTIYHY MIATPUMKY, CIpHUSE€ OOMIHY
iH(dopMarliero Ta GOPMYBAHHIO IOBIPHU MK WIEHAMH KOJEKTUBY. B ymMoBax mBUIKUX
COLIIAJIbHO-€KOHOMIYHMX 3MIH 0COOJIMBOrO 3HA4€HHsI HaOyBa€e 3/IaTHICTh OpraHi3ailii
MO€EHYBATH AJMIHICTPATUBHI MEXaHI3MHU YMPAaBIIHHS 3 €(PEKTUBHOIO COLIATBHOIO
B3AEMOJIIEI0 TMpAIBHUKIB. [l yKpaiHCBKUX IMANPUEMCTB 1 yCTaHOB mpobiemMa
rapMOHIMHOI B3aemojii QopMaibHUX Ta HEPOPMAIBHUX CTPYKTYp € OCOOJIMBO
aKTyaJlbHOIO B yMOBax TpaHc(hopmarii puHKy mpaii, nudpoBizamii ynpaBiiHHS Ta
HEOOX1THOCTI afanTallli 40 KpU30BUX BUKIUKIB. CaMe TOMY JOCTII>KEHHsI COLl1abHOT
€JIEMEHTIB Ma€ BOKJIMBE TEOPETHUHE Ta MPAKTUIHE 3HAYCHHS.

Meta A0CHiKEHHS MOJSArae y BU3HAUCHHI OCOOJMBOCTEN COLIAIBHOT MPUPOIU
opratizauii Ta aHanizli B3aeMoall (opManbHUX 1 HEPOPMATBHUX CTPYKTYp Vy
Cy4acHOMY yMpaBJIiHHI.

006’eKkTOM JOCIIKEHHS € COIlialIbHA OpTaHi3allis K CHCTeMa B3a€MOJIIT JIFOJeH y
MPOIIEC] CHIBHOI AiSTTBHOCTI.

IIpeameTom OCTIIKEHHS BUCTYIAIOTh MEXaHI13MHU (PYHKI[IOHYBaHHS Ta B3a€EMOJIi1
dbopmManbHUX 1 HehOPMATBLHUX CTPYKTYP B OpraHizariii.
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3aBaaHHA JOCTIIKEHHS:

1. Jocninutu CyTHICTh COIliajbHOI OpraHi3allii Ta il OCHOBH1 O3HAKH.

2. [IpoananizyBatu 0coOJMBOCTI (opManbHUX 1 HEPOPMAIBHUX CTPYKTYP
oprasizariii.

3. BuznHaunt mpobOiieMu Ta TEPCHEKTUBH  B3aeMoAdil  (GopManbHHX 1
He(OpMaIbHUX CTPYKTYP Y Cy4YaCHOMY YHPABIiHHI.

CyTHicTh coniajJbHOI Opranizauii Ta ii 0CHOBHI 03HAKH

ComianpHa opranizaiis € OAHI€I0 3 0a30BUX KaTeropiil corioyorii Ta Teopii
yIIpaBJiHHS, OCKIJIbKM BOHA BioOpaxae crnocid yrnopsaKyBaHHS CIUIBHOI JISTIbHOCTI
moaeit [1]. Opranizaiiss BUHHUKAE SK pe3yibTaT MOTPeOM KOOpIAWHALl i s
JOCSATHEHHS CIUIbHOI METU. Y MpOUECi 1ICTOPUYHOIO PO3BUTKY CYCHUIBCTBA JIIOJU
MOCTYTIOBO MEPEXOAMIIM B/l CTUXIMHUX (OPM B3a€MO/IIi O CTPYKTYPOBAHUX CHUCTEM
coiBmpari. Came 1e copusuio (GopMyBaHHIO Cy4aCHHX OpTaHi3alliid SK CKIIQTHUX
comianibHux cucreMm. Opradizamis o0’enHye JoAe, pecypcu, IMpaBwia Ta
YIPaBIIHCHKI MEXaHI3MU B €JJUHY CHCTEMY.

CouianpHa opradizailiss Ma€ TOJABIMHUN XapakTep, OCKUIbKH OJHOYacHO €
YIPaBIIHCHKOIO CTPYKTYPOIO Ta COIlialiIbHUM cepenoBuineM [1, 2, 3]. 3 ogHOrO OOKY,
BOHA CIPSIMOBAaHA Ha JOCSTHEHHS KOHKPETHUX EKOHOMIYHHMX, BUpPOOHMYUX abo
COIIIAVIbHUX pE3ydbTaTiB. 3 1HMIOTO OOKy, y MeXax oprasizamii (QopMmyroThcs
MIDKOCOOUCTICHI BIJTHOCHMHH, COILIajibHI poOJii Ta TIpynoBi Hopmu. I[lpariBHUKH
B3a€EMOJIIIOTH MIDK COOOI0 HE JIMIIIE K BUKOHABII ITOCAJTOBUX 000B’SA3KIB, a 1 IK YWICHH
COIIAJILHOTO KOJIEKTURY. Lle Hagae opranizaiii 03HaK )KUBOT COLIAILHOT CUCTEMHU.

OpHi€ro 3 TOJOBHUX 03HAK COLIIATILHOT OpraHizailii € HijiecnpsiMoBaHicTh. by 1b-sKa
opraHizallisi CTBOPIOETHCS ISl JOCATHEHHS TIEBHOI MeTH a00 KOMIUIEeKCy Iiien. s
MiIPUEMCTBA TAKOIO METOI0 MOKe OyTH OTPUMAaHHS MPUOYTKY, JJIS 3aKJIaTy OCBITH —
HaJaHHS OCBITHIX MOCIYT, a JJIsl JIEP)KaBHOI YCTAHOBH — BUKOHAHHS YIIPABIIHCHKHX
¢bynkuiid. HagBHICTh cHiIbHOT METH 00’€JIHYy€ YYaCHUKIB OpraHizailii Ta BH3HA4ae
XapakTep IXHbOI MisIbHOCTI. be3 uiTko BU3HAYeHOI METH OpraHizailisi BTpayae
e(eKTUBHICTh Ta 3JJaTHICTH JI0 PO3BUTKY.

BaxnBoro XapakTepUCTUKOIO OpraHi3allii € CTpyKTYypOBaHICTb Ta pO3MO/ILI Mpalll.
Y Mexax opradizamii ICHYIOTh MiAPO3JUIH, PIBHI YINPaBIIHHA Ta CHCTEMA
nignopsakyBaHHs. KoxkeH mpariBHUK BUKOHY€E TEBHI1 (YHKIIIT BiIMOBITHO O CBOET
KOMITETeHIIi Ta mocamoBuX o0O0B’s3kiB. Po3momin mpari A03BOJISE MiIBUITUTH
MPOAYKTUBHICTh JISUTLHOCTI Ta 3a0€3MeUnTH CIIemianizaiiio MmpaiiBHUKiB. BogHodac
HaJMipHa OIOpOKpAaTU3allisi CTPYKTYPH MOKE YCKIIQIHIOBATH MPOLIECH KOMYHIKAIlli Ta
MPUUHATTS PIllICHbB.

[Ile oxHi€0 Ba)XXJIMBOIO O3HAKOIO COILIAJIbHOI OpraHi3allii € HasBHICTb CHUCTEMH
HOpM 1 mpaBui. Opranizaiis (yHKIIIOHYE Ha OCHOBI (POpMalIbHUX JOKYMEHTIB,
BHYTPIIIHIX PErJIAMEHTIB Ta €TUYHUX CTAaHAAPTIB MOBEAIHKU. BogHOUAC y KOJIEKTHUBI
dbopMyroThcsi HeodilliliHI MpaBuiIa B3a€MOJI11, sIKI YaCTO MalOTh 3HAYHWUN BIUIMB Ha
MOBEIIHKY TpariBHUKIB. Opranizaifis TaKOX MOCTIHHO B3a€MOJIE 13 30BHINIHIM
CepeOBHUIIIEM, Pearyloud Ha €KOHOMIYHI, COIlalbHI Ta TEXHOJIOTI4HI 3MiHU. Came
3IaTHICTH 10 aJamnTailii 3a0e3neuye ii cTablIbHICTh Ta KOHKYPEHTOCITPOMOXKHICTb.
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OcobauBocTi popManbHuX i HepOPMAJIBHUX CTPYKTYP OpraHizamii.

dopmalnibHa CTPYKTypa opraHizalii siBjsie co00t0 oQiliitHO 3aKpIMJIEHY CUCTEMY
B3a€MO3B’s3KIB MK TpamiBHUKaMud Ta mnigposniiamu [3]. BoHa BU3HaYaeThCs
HOPMATUBHUMH JOKYMEHTaMH, [OC3JAOBUMHU IHCTPYKLISIMU Ta YIPaBIIHCHKOIO
iepapxiero. DopmanbHa CTpyKTypa 3a0e3rneuye po3monil ¢GyHKIH, KOHTPOJb
BUKOHAHHA 3aB/laHb Ta KOOPJWHAIIO0 MisUTbHOCTI opraHizamii. Came 3aBIdKd i
oprasizaiis Moxe (QYHKIIOHyBaTH $K IuticHa cucrema. YiTkicts (popmaiabHOT
CTPYKTYPH CIIpHsi€ CTabUIBHOCTI YIIPABIIHHS Ta Tepea0adyBaHOCT1 JiSIIbHOCTI.

OcHOBHUMHU elleMeHTaMU (QOpMallbHOI CTPYKTYpU € i€papxisd, CHUCTeMa
MOBHOB&)XEHb Ta PO3MOJLT BiamoBigaabHOCTI [4]. KoXeH mpalliBHUK Mae BU3HAYCHE
MiCLIE Y CTPYKTYypl OpraHizaiiii Ta BAKOHY€ KOHKpeTHI (pyHKIii. lepapxiuHa cucrema
J03BOJIIE  KOOPJAWHYBATH  JISJIBHICTH  BEJIHUKOI  KUIBKOCTI  MpAaIliBHUKIB  Ta
3a0e3meuyBaTu YMPaBIiHCHKUNA KOHTPOJb. DopManbHa CTPYKTypa TaKOK BH3HAYa€E
KaHaJin OPIIMHOI KOMYHIKAIli Ta Mpoueaypu NpUHHATTA pilieHs. [IpoTe HaamipHa
AKOPCTKICTh CTPYKTYPU MOkKe OOMEXKYBaTH 1HILIaTUBHICTh MPAIliBHUKIB.

[Topsiz i3 popManbHOIO CTPYKTYPOIO B OpraHizailii icHye HepopManbHa CTPYKTYpa,
sKa BUHHKAE TMPUPOJHUM ILISIXOM y TpoIleci MiX)OcoOHCTicCHOT B3aeMoxii [3, 4].
Hedopmanbhi rpynu ¢GopmyroTbCcs Ha OCHOBI CHUIBHHMX IHTEpPECIB, CHMIIATIMH,
npodeciiHux abo o0coOUCTHX KOHTakTiB. BoHu He 3akpimieHi odimitHuUMH
JOKYMEHTaMM, ajié MOXYThb CyTT€BO BIUIMBaTH Ha aTrMocepy B KOJIEKTHBI.
Hedopmanbna cTpykTypa cropusie HIBUIKOMY OOMIHY 1H(OpPMAIIIEI0 Ta CTBOPIOE
CUCTEMY B3a€MHOI MIATPUMKHU MpaliBHUKIB. YacTo came uepe3 HehopMaibHi 3B’ SI3KU
BUPIIIYIOTHCS MPOOIEMH, K1 CKIQAHO MOAO0IATH (GOpMaTbHUMUA METOIaMH.

Hedopmanbhi rpynu MOKyTh TMO3UTHBHO BIUIMBATH Ha MISUIBHICTH OpraHizaiii.
Bonu cipusitots GOopMyBaHHIO JOBIPU MiXK TPAIiBHUKAMHE, TOKPAITYIOTh MOPAJIBHO -
MICUXOJIOTTYHUN KJIIMAT Ta MiABUIIYIOTh PIBEHb 3TYPTOBAHOCTI KOJIEKTUBY [2, 3, 4]. ¥V
CKJIQJIHUX CHUTyaliaX He(opMaibpHl JifepH 3[aTHI MIATPUMYBATH IUCHUIUIIHY Ta
MOTHBYBAaTH TpAIiBHUKIB 10 e(eKTUBHOI MIisuibHOCTI. BoaHouac HedopmanbHi
CTPYKTYpPH MOXYTh CTBOPIOBATU i MeBHI pu3WKu. Hampukiaa, BOHU MOXYTh OyTH
JOKEpesioM KOH(ITIKTIB, HOMKUPEHHS YyTOK a00 OMOpy yIPaBiIiHCHKUM 3MIHAM.

B3aemoniss popmanbHOi Ta HePOpMaTbHOI CTPYKTYpP € BaXJIUBOK YMOBOIO
ebexkTuBHOrO (yHKIIOHYBaHHS opradizamii. ®dopmanbHa cuctema 3abesneuye
opraHizaIiiHui TOPSAOK 1 KOHTPOJIb, a HehopMaabHa — COIMIaIbHY MIIATPUMKY Ta
THYYKICTh KOMYyHIKaIlii. [rHopyBaHHs HeOpMaTbHUX MPOIIECIB MOYKE MPU3BOJIUTH IO
3HUKEHHSI MOTHUBAIIl1 IPAI[iBHUKIB Ta MOTIPLIEHHS ICUXOJOT1YHOro KiaiMaty. CydacHi
HiIXOAW JO YIPaBJIiHHS IepeadadyaroTh HEOOXIIHICTh BpaxyBaHHS JIFOJCHKOTO
(dakTOopa Ta PO3BUTKY NApPTHEPCHKUX BIJHOCHMH Yy KoJiekTuBi. Came OamaHc MIix
dopManbHUMU Ta HEDOPMAIBHUMH CTPYKTypamMH CTBOPIOE MEPEAYMOBH IS
CTaOUIbHOI Ta pe3yJbTaTUBHOT pOOOTH OpraHizarlii.

IIpoGaeMu Ta mnepcneKTUBM B3aemMoaii ¢opMajabHuX i HedOpMAJIBLHUX
CTPYKTYP Y CY4aCHOMY yNPAaBJIiHHI

Onniero 3 OCHOBHUX ITpo0seM B3aeMoil (hopManbHUX 1 HEPOPMATBHUX CTPYKTYP
€ BHUHUKHEHHS KOH(IIKTIB MDK OQIIIHHUMU BUMOTaMHU Ta HepopMalbHUMU
iHTepecamu mpaniBHukiB [3, 5]. YV 0Oarathox oOprasizaiisx MpamiBHUKH MOXYTh
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MiATPUMYBaTh  BIIacHI  Heo(imiiiHi mMpaBuUia TOBEMIHKH, SKI  CylepedyaTh
anAMiHICTpaTUBHUM HopMam. lle MoXe yCKIaaHIOBaTH TMPOLEC MPUHHATTS
YIPaBIIHCHKUX PIIIEHb Ta 3HUKYBATH TUCHUILIIHY. OcoOJIMBO rOCTPO TaKi MpoodieMu
MPOSIBIISIIOTECS B yMOBax oOpraHizalifHuX 3MiH abo pedgopMyBaHHS CHCTEMH
yrpasiinasa. Kondiiktu Mix GpopMansHuME Ta HeHOPMaTbHUMH CTPYKTypaMH 4acTo
BILUIMBAIOTh HA €()EKTUBHICTh A1SUIbHOCT1 KOJIEKTUBY.

[Hmoro mpoGnemMor0 € HeAOCTaTHS yBara KEpiBHHIITBA JIO0 COIlalbHO-
MICUXOJIOTIYHUX TMPOIECIB y KojJekTuBi [6, 7]. [lesdki KCEpIBHUKH OpPIEHTYIOTHCS
BUKJIIOYHO Ha aJMIHICTPaTUBHI METOJM VYIPABIIHHSI Ta HEAOOIIHIOIOTh POJb
MDKOCOOUCTICHUX BITHOCHH. Y pe3yJIbTaTi MpaliBHUKKA MOXKYTh BTpa4aTd MOTUBALIIIO,
BIIUYBaTH IICUXOJIOTIYHE HAINpYy>XeHHs ab0 JIeMOHCTpyBaTW NACHUBHUK OIIp.
BiacyTHicTh edekTHBHOI KOMyHIKarii MK KEpIBHUIITBOM 1 KOJEKTHBOM TaKOX
CTBOPIOE TIEPEAYMOBH ISl TONMIMPEHHS 4yTOK Ta HemoBipu. Came TOMy cydacHe
VIpaBIiHHSA MOTpeOye NOEAHAHHS OPraHi3alliiHUX Ta COIIaJbHO-TICUXOJIOTTYHUX
MIIXO/IIB.

BaxnuBy ponp y 3abe3neueHHi e(eKTUBHOI B3a€EMOJIl CTPYKTYp Bimirpae
oprasizamiiHa kyiabTypa [2, 3, 5, 6]. Bona ¢dopmye cucremy IiHHOCTEH, HOPM
MOBEAIHKM Ta NPHUHIMIIB B3aeMOJIli MK mpariBHukamu. CuiibHa oOprasizailiiiHa
KyJIbTypa CHOpHsSi€ 3TyPTOBAHOCTI KOJIEKTHUBY Ta 3MEHIIYE PHU3UK KOH(IIIKTIB MIXK
dbopmanbHUMH Ta HepopMaTbHUMHU Tpymnmamu. KepiBHUIITBO NMOBHHHO CTBOPIOBATH
YMOBHU JIJIs BIIKPUTOTO CHUJIKYBAHHS, MIITPUMKH 1HIIIATUBHOCT1 Ta PO3BUTKY JOBIPH.
Lle no3Bossie moeaHatu oQiLifHI MEXaHI3MU YIIPABIIHHA 3 IOTpeOaMu MpaliBHUKIB.

VY cyuyacHux ymoBax 1udpoBizailii yrpaBIiHHS XapakTep B3aeMo/ii (GopMalbHUX 1
HeDOpMaTBbHUX CTPYKTYp IIOCTYIIOBO 3MIHIOEThCSA. BukopucranHs 1udpoBux
m1aTGopM, KOPIOPATHBHUX MEPEX Ta JUCTAHIINHOI poOOTH CTBOPIOE HOBI (opMu
KOMYHIKaI[li MK MpaliBHUKaMU. 3 OJHOTO OOKYy, II€ MiJIBUIIY€ MIBHAKICTh OOMIHY
iHpopMalier0 Ta eQPEeKTUBHICTh YIPABIIHCBKUX HpoOLECiB. 3 1HIIOrO OOKYy,
NUCTaHI[IHA B3acMOid MOXKE I10CIAa0IOBAaTA COIaJbHI 3B’ S3KHM MDK 4YJIEHAMU
KOJIGKTHBY Ta YCKJIaAHIOBaTH (opMyBaHHS KOMaHJIHOI B3aemojii. ToMy cydacHi
oprasizailii MOBUHHI aJanTyBaTh METOJIA YIIPABIIIHHS 10 HOBUX YMOB MpaIli.

[lepcriekTuBH PO3BUTKY CYYacCHMX OpTaHi3amiil moB’si3ani 3 (GOpMyBaHHSIM
JIOJIMHOUEHTPUYHUX MOJenei ynpasiiHHsa. Taki miaxoau nepeadadaroTb BU3HAHHS
MpaIiBHUKA He JTUIIe BUKOHABIEM (YHKIIIH, a i HOCiEM MPO(dECiitHOTO Ta COIiaTbHOTO
noTeHmiany. EdexTtuBHe ympaBiiHHS BUMarae MO€THAHHS YITKOT Oprafi3amiiHoi
CTPYKTYpH 3 PO3BUTKOM JOBIpH, IMMAPTHEPCTBA Ta KOPIOPATHBHOI KYJIbTYPH.
BaxxnuBuM 3aBIaHHSAM KEpiBHHIITBA € CTBOPEHHS YMOB ISl TApMOHINHOT B3a€MO/Iii
MK (opManbHMMH Ta HedOpMalbHHUMH eJleMeHTaMmMHu opraHizamii. Came 1e
3a0e3neuye cTabUIbHICTh, aAAaNTUBHICTh Ta KOHKYPEHTOCIIPOMOXHICTh OpraHizailii B
YMOBaX Cy4acCHHX BHKJIHKIB.

BucnoBku. YV pesynbTari AochipkeHHsS Oylo BCTaHOBJIEHO, IO COIliaibHA
opraHizallis € CKJIaJIHOI CHUCTEMOIO B3aEMOJII JIOACH, SKa MOEIHY€E yIPaBIIiHCHKI,
€KOHOMIYHI Ta COIllaJIbHI aCMEeKTH MisUTbHOCTI. OCHOBHUMH O3HAaKaMH OpraHizaiii
BHUCTYIAIOTh LIIECTIPSIMOBAHICTh, CTPYKTYPOBAHICTh, PO3IOILI Mpalll, HasIBHICTh HOPM
1 TpaBumi, iepapxis Ta B3aEMOJIS 13 30BHIMIHIM cepenoBuiieM. Opranizaiis
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byHKIIOHYE He nume sSK (QopManbHa CHUCTEMa YMOPABIIHHS, a ¥ SK coIllajdbHe
CepelloBHUIIIE, Y MeXKax IKOro (opMyOThCs MI>KOCOOUCTICHI BIIHOCHHH.

Y xomi nochimkeHHss Oylo MpoaHaTi30BaHO OCOOIUBOCTI (OpMaTbHUX 1
He(OpMaNIbHUX CTPYKTYp opranizauii. @opmanbHa CTpyKTypa 3a0e3neuye nopsaox,
KOOPJWHAIIIO [ISJIBHOCTI Ta CHCTEMY YMPABIIHCHKOTO KOHTPOJIIO, TOMI SIK
He(opMabHa CTPYKTypa CIpHUs€ KOMYyHIKaIli, B3aEMHINA MIATpUMII Ta (OPMYBaHHIO
CIPUSATIUBOTO ICUXOJIOTIYHOTO KiIiMaTy. BcTanoBIeHO, 110 € eKTUBHICTh A1SUTbHOCTI
oprasizariii 3HaYHOI0 MIpO0 3AICKHUTH BiJ 30aJTaHCOBAHOT B3aEMO/IIT IIUX CTPYKTYP.

Takox Oyn0 BHU3HAYEHO OCHOBHI MpOOJEMH Ta TEPCHEKTUBH B3a€EMOIIL
dbopManbHUX 1 HeOpMaTbHUX CTPYKTYp y CydacHOMY ympaBiiHHI. JI0 OCHOBHHX
npoOjeM Halexarh KOHQIIKTH MDK OQIUIHHUMH BHUMOTaMH Ta He)OpMaibHUMHU
1HTEepecaMu TpaIliBHUKIB, HEIOCTATHS yBara JIo COliaIbHO-TICUXOJIOTIYHUX MPOIIECIB 1
CKJIQIHICTh aganTamnii A0 nudpoBux 3MiH. BogHOUYac MepCHEeKTHMBHUM HANpPsIMOM
PO3BUTKY Cy4YaCHUX OpTaHi3amiil € BIPOBAHKCHHS TIOJWHONECHTPUYHUX MOJICIICH
yIOpaBIiHHS, OPIEHTOBAaHMX Ha MAapTHEPCTBO, JOBIPY Ta PO3BUTOK OpraHizaliiHoOl
KyapTypu. CaMe rapMoHiliHe moeaHaHHsd GOPMaATbHUX Ta HeOopMaTbHUX CJIEMCHTIB
CTBOPIOE TEPEAYMOBH IS CTaOLTBHOT Ta €()eKTUBHOI MIsTTIBHOCT1 OpraHi3arii.
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EHEPITETUYHO-TEPMOANHAMIYHI
JAKOHOMIPHOCTI IPOLECIB TEPTA TA
SHOIIYBAHHA TPUBOCUCTEM BYIIBEJIBHUX
MAIIWH

Iykin Ouexkcanap BikropoBuu
Kannunar TexHIYHUX HAyK, TOTICHT
XapKiBCbKUH HAIIOHAIbHUN aBTOMOOLILHO-TOPOKHIN YHIBEPCUTET

[lin yac aHaini3y SIBUIN TEpPTsl Ta 3HOILIYBaHHS B TPUOOCHOIYy4YEHHI MEXaH13MIB
OyliBeIbHUX MAalluH HOro JOUUIBHO TPaKTyBaTH SAK JUHAMIYHY JIUCUIIATHUBHY
cucteMy, (QyHKI[IOHYBaHHS SKOi CYNPOBOJKYETHCS HEOOOPOTHHUM IEPETBOPECHHSIM
eHepTii MaKpOMEXaHITHOTO PYXY Ta, BIIMTOBITHO, YTBOPEHHSM €HTPOIIIi. 3 i€l mo3uitii
OOTpYHTOBAaHMM € 3aCTOCYBAHHS TOJIOKEHb HEPIBHOBAXHOI TEPMOJUHAMIKH,
BIIIOBIIHO 10 SKUX Y TMpoLecl Mepexoay TEepMOAMHAMIYHOI CHCTEMH [0
CTallIOHAPHOTO CTaHy, 3a SKOTro il OCHOBHI MapameTpu HaOyBalOTh CTAIMX 3HAYEHb,
IIBUJIKICTE BUPOOHMIITBA CHTPOIII IIparHe A0 MIHIMAIBHOTO JOJATHOTO piBHA. J{s
TpUOOCHIOJIyYEHHSI OCHOBHUMH  XapakTEPUCTUKAMHU, 1[0 BHU3HAYAlOTh KOrO
(YHKI[IOHYBaHHS K HEPIBHOBAXKHOI TEPMOJIMHAMIYHOI CUCTEMH, € CUJIa TepPTA Ta
IHTEHCUBHICTb 3HOLYBaHHS KOHTAKTYIOUHUX TOBEPXOHB [1].

3rinno 3 moxaemnto JILI. bepmancekoro [2], TpubGocucrtema OXOIUIIOE aKTHBHI
00’emMu MaTepialiB KOHTAKTHUX ITOBEPXOHb, a TAKOK MAaCTHIIBHHUH MPOIIAPOK, Y MEkKaX
SAKUX B110yBaOThCS pI3HOMAHITHI (P13UYHI TPOIECH, IO CYNPOBOIKYIOTHCA 10JJATHUM
BUPOOHULITBOM eHTpomii. ToMy i1 BCTAaHOBJIEHHS 3aKOHOMIPHOCTEH 3MiHU
napameTpiB TpUOOCIOTYYEHHS JOUIBHO JOCIIANTH XapakTep iX eBOJIIOLIL B POLEC]
HaONMMKEHHST CUCTEeMHM JI0 CTallloHapHOro pexumy. s 1mporo Moxe OyTH
BUKOpHCTaHe MoJjoxeHHs Teopemu 1. [Ipuroxxkuna [3], BIANOBIAHO 40 AKOTO B MPOLECI
HAOJMO)KEHHST HEPIBHOBAXHOT CHCTEMH [0 CTaI[lOHAPHOTO CTaHy BUPOOHUIITBO
EHTpOI1 3MEHIIYEThCS Ta HAONMKAETHCA JO CBOTO MIHIMAJIBHOTO JIOJIATHOTO
3HAYEHHSI.

3arampHa 3MiHa eHTpoImii S BH3HAYAETHCS SK CYKYMHICTh JBOX CKIIJOBHX:
EHTpOIIi, 10 YTBOPIOEThCA O€3MOCEePEeIHBO BCEPEAMHI JOCTIIKYBAHOI CUCTEMHU
BHACIIJIOK HE3BOPOTHUX IIPOIIECIB, Ta EHTPOINi, SKa HAIXOJHWTh JO CHUCTeMH abo
BIIBOJAUTHCS BiJ Hel BHACTIIOK B3a€MOJIIi 3 HaBKOJIHUIIHIM cepeaoBuineM. OCKIIbKH
BHYTpIIIHE BUPOOHUIITBO EHTPOIIi € CKJIaJOBOIO MOBHOI YacOBOi 3MIHU EHTPOIIi
CUCTEMHU, MATEMATUYHUN OTIUC I[LOTO MPOIECY MOKHA MPEACTABUTH Y BUTJIISIL

ds _ds  ds
t dt dt
edes_l'd—Q—HOTiKeH omii
o T TPOHIL
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VY pa3i HaOamKeHHST TPUOOCTIOTYUYEHHS IO CTAI[IOHAPHOTO PEKUMY BHKOHYIOTHCS
BI/IMOBIJIHI YMOBH, SIKI MOKHA MPEICTABUTU Y BUTJISAL:

s _,. 48 __dS
dt

dt dt

; abo p,=—=—"— 1)
T dt
3aCTOCOBYIOYHM TIEPIINN 3aKOH TEPMOTUHAMIKH, ISl JOCIIIKYBAHOI CHCTEMH
MO>KHA 3T CaTH:

5Q =dU - SA (2)

Jlns  TpubocnonydeHHs, (QYHKIIOHYBaHHS SKOTO BiJOyBaeThCs 3a YMOB
TJIPOJIMHAMIYHOTO PEXKHMY 3MaIllyBaHHs, BHYTpimrHs eHepriss dU Bu3HadaeThCs,
30KpeMa, 3MIHOI0 TeMIlepaTrypHoro crany cucrtemu dT Ta TMOBEpXHEBOKO CHEPTIEIO,
MOB’S3aHOI0 3 HASBHICTIO AUCIEPCHUX YACTUHOK y poOouoMy 3a30pi. Y 3araibHOMY
BUIIAJIKY 1151 3I€KHICTh MA€ BUTIIS;

dU =c-m-dT + o -d(QN), (3)

ne C — nmuToMa TeIJI0EMHICTh; M — Maca peuOBUHU B 3a30p1 TPUOOCIOTYUEHHS; O
— IUTOMA TIOBEpXHEBa eHepris; ) — cepeqHs IIIoIIa MOBEPXHI OKPEMOi YaCTHHKH Y
3a30pi; N — 4MCII0 YaCTUHOK Y 3a30pi.

[1ix yac BiIHOCHOTO MEPEMIIIIEHHS TOBEPXOHb TPUOOCTIOTYUEHHS Ha €JIEMEHTAPHY
Biacrans dl cuna B’s3koro Tepra BukoHye po6ory dA. Ii BenmumHa BU3HAYaeThCS
CITIBBITHOIIEHHSIM

dA=7-grad|o|-AS -dI 4)

ne 17 — KoedilieHT TUHAMI9HOT B’ I3KOCTI MacTHIIA.

[Ticna miacTaHoBku criBBimHOMIEeHb (3) Ta (4) y piBHSHHA (2) 3 ypaxyBaHHIM
yMoBH (1) 1 BHKOHAaHHA HEOOXITHMX MaTE€MaTUYHHUX IEPETBOPEHb OJIEPKYEMO
3aJIEKHICTh, IO XapaKTEPU3Y€E MIBUIKICTh BUPOOHHUIITBA €HTPOMIi B JIOCHIIKYBaHIN
TpUOOCUCTEMI:

1 ~ dT
P=—-n-v-grad|p|-AS+C-m-|—
T {77 vs M dt dt

+§-0-L-‘2Nz—lt'+Ld—N] (5)

ne L - cepenmiii nimilinuii po3mip 4acTMHKU 3a0pyJHEHb y MAcTWIi; § —

dhopmdaxTop.
AHaniz piBHsSHHS (5) moOKa3ye, 10 3MEHIUEHHS BHPOOHUITBA EHTPOI, SKe
6e3nocepeHbO MOB’sI3aHE 31 3HMKEHHSIM CUJI TEPTsS Ta IHTEHCUBHOCTI 3HOIIYBaHHS
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TpuOOCHONyYeHHSI MeXaHi3My OyiBeIbHOT MaIlTUHU, MOXKE OyTH JTOCATHYTE IIIIXOM
ONTHUMI3allli OCHOBHUX HapaMeTpiB Moro (yHKI[IOHYBaHHS. 30KpemMa, HEOOX1ITHUM €
3HUKEHHSI JUHAMIYHOI B’SI3KOCTI MAacTUJIBHOTO CEPEOBUINA, 110 CYHIPOBOIKYETHCSA
3MEHIIICHHSIM TEMIIEpaTypHOTO TpajJlieHTa, a TaKoX OOMEXKEHHS IIBUJKOCTI
BIIHOCHOTO PyXy KOHTAKTYyIOUUX TPHUOOMOBEPXOHb. J[0JaTKOBUM YHWHHUKOM €
3MEHIIEHHS! CEepPeAHBO3BAXKEHOTO JHIHHOrO po3Mmipy L TBepaux 4YacTHHOK
3a0pyIHEHb, TPUCYTHIX Y MACTUJIBHOMY CEpEIOBHIIII.
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KOPEJISILIHI B3ACMO3B’SI3K1 MOKA3ZHUKIB
KAPAIOPECIIIPATOPHOI'O MOHITOPUHTY CHY ¥
JTITEM I3 TATOJOIICIO CEPLIEBO-CYJMHHOI1
CUCTEMM B YMOBAX BIIiHHI

bapaace /lanuniio CepriitoBuy,

acripanT Kadeapu neaiatpii Ne 4

Hanionansauit Mmennunuit yaisepcuteT iMeHi O. O. boromonbiis
Kwuis, Ykpaina

MirtwopsieBa-Kopwniiiko Inra OuiekcanapiBua,

JOKTOp MEANYHUX HAyK, mpodecop, kapeapa neaiatpii Ne 4
Hauionaneuuit Mmeauunuit yaisepcuret imeH1 O. O. boromounbiis
Kwuis, Ykpaina

AxTyanpHICTh. [lopylIeHHs TUXaHHS i 9ac CHY, IHTEpMITEHTHA TIOKCEeMis Ta
ABTOHOMHA aKTHUBAIllsl PO3TANAIOTHCS K TMOTEHIIHHO 3HA4yIll KOMIIOHEHTH
Kap/110BaCKYyJISIPHOTO HaBAaHTAXXEHHsI y JiTel. B yMoBax TpuBajloro BOEHHOTO CTPECy
OIlIHKa B3a€EMO3B SI3KIB MIXK aHTPOIIOMETPUYHHUMH, pecnipaTopHUMH,
OKCHUTEHAaIIMHUMH Ta KapAiaTbHUMH ITOKa3HUKAMH Ma€ 0COOJIUBE 3HAYCHHS, OCKLITbKHU
130JIbOBaHa IHTEpIIpETallisi OKPEeMHX [apaMeTpiB He BigoOpaxkae I[IJIICHOTO
KapaiopeciipaTopHoro mpodimato cHy [1-4].

Mera  pmocnipkeHHA.  Bu3HauMTH  KOpENsALIMHI ~ B3a€EMO3B’SI3KM  MIXK
AHTPONIOMETPUYHUMU TOKa3HUKAMHU, ITapaMeTpaMH MOPYIIEeHb TUXaHHS ITij 9ac CHY,
OKCHUTC€HAIlI€10, aBTOHOMHOIO aKTHBAIIIEI0 Ta 1HIEKCOM KapI1aIbHOTO PU3UKY Y JITEH
13 ATOJIOTIEI0 CEPLIEBO-CYAMHHOT CHCTEMHU.

Marepianu Ta wMetoau. IIpoBeneHO momepedHe KITIHIKO-IHCTpyMEHTAIbHE
nocnimkenss 113 giteld BikoM 7—17 pokiB 13 MAaTOJNOTIEI0 CEPLEBO-CYANHHOT CHCTEMH,
obcrexxenux y 2023-2024 pp. B yMOBax MoBHOMAcCIITA0HOI BiliHU B YKpaini. Hiunuit
KapAlopecnipaTOpHUA MOHITOPUHI BUKOHYBasM 13 3actocyBaHHAM SOMNOcheck
micro CARDIO. AnanmizyBanu ingekc Macu tina (IMT), iHAaekc amHOoe—TimOMHOE
(AHI), iamexc nmecarypamii kucHio (ODI), cepennio Tta miHiManbHy SpOa2, 1HIEKC
aBTOHOMHUX akTuBaiiii (AAI), mnpoOymkeHHs, TIOB’S3aHl 3  MIJIBUIIEHUM
pecmipatopauM 3ycrmiuisiM (RERA), cepeaHio 4acToTy cepiieBUX CKOPOYEHB Ta 1HEKC
kapmianbHoro pusuky (CRI). KopensmiiiHi  B3a€MO3B’SI3KM  OIIHIOBANIM 32
koedimieaToM paHroBoi kopensmii CmipmeHa. PiBeHb CTaTUCTHYHOI 3HAYYIIOCTI
npuiitmanu 3a p<0,05 [5,6].

Pesynbrat. Y 3arajibHiil  KOropTi BCTAaHOBJEHO CTAaTUCTUYHO 3HAYYIIl
B3A€EMO3B’SI3KM MDK aHTPOIOMETPUYHUMH, DPECHIPAaTOPHUMH, OKCUT€HALIHHUMH,
ABTOHOMHHMMH Ta KapaiaIbHUMH TIOKa3HUKaMu. HalTiCHIMNN MO3UTHBHUH 3B’ SI30K 13
CRI BusBneno ans AHI (r=0,51; p<0,001), a Takox mast ODI (1.=0,48; p=0,002) ta

151



MEDICINE
GLOBAL SCIENTIFIC DIALOGUE: CHALLENGES, INNOVATIONS, AND FUTURE
HORIZONS

IMT (r=0,39; p=0,011). Cepennst SpO: Oyna obepueno nos’s3ana 3 CRI (r=—0,44;
p=0,005). Minimanbna SpO: HeratusHo kopemntoBana 3 AHI (r=—0,53; p<0,001).

IMT mnosutuBHO KOpemoBaB 3 ODI (1.=0,42; p=0,008). BuspiaeHno Ttakox
B3a€MO3B’SI3KM MDK PECHIPATOPHUMH TOAISIMA Ta aBTOHOMHOKO akTuBailiero: AAI
kopemtoBaB 3 AHI (1.=0,31; p<0,001) i cepeaHp0r0 4aCTOTOI CEPIICBUX CKOPOYEHB
(r=0,47; p=0,003), RERA — 3 ODI (1r:=0,36; p=0,019) Ta AAI (1,=0,35; p<0,001).

CyKynHICTh  YCTAHOBJICHMX  acomiamiii  CBIAYUTh, 1[0 3MIHM HIYHOTO
KapJiopecnipaTopHoro mnpodino He OoOMEKyBaIHCAd OJHUM TOKa3HUKOM. Bwuiri
sHadeHHss AHI ta ODI nmoennyBanucs 3 niasuiieHHsM CRI, Toni sk kparmia cepeass
OKCHUTEHalllsl XapaKTepu3yBajlacsa WOro HIKYUMH 3HadYeHHAMU. OJHOYaCHUHN 3B’ 130K
AAI i3 AHI ta cepelHbOIO 4aCTOTOIO CEpLEBUX CKOpOYeHb, a Takok RERA 3 ODI i
AAI BimoOpaxaB B3a€MOIIOB’3aHICTh PECIIPATOPHOTO Ta aBTOHOMHOTO KOMITOHEHTIB
HIYHOTO HaBaHTAKCHHS.

Taoauus 1.
CTaTuCTUYHO 3HAYYII KOPEJAIiiHI 3B’ I3KU MOKa3HUKIB KapAlopecHipaTOpHOTo
MOHITOPUHTY CHY Y AITEH 13 MaTOJIOTIE0 CeplieBO-CyIUHHOT cucTemMu (n=113)

Kopeasiniiinuii 38’ s130K r; Cnipmena p

IMT — ODI 0,42 0,008
IMT - CRI 0,39 0,011
AHI — CRI 0,51 <0,001
ODI — CRI 0,48 0,002
Cepenns SpO2 — CRI —0,44 0,005
Minimansaa SpO: — AHI —0,53 <0,001
AAIl - AHI 0,31 <0,001
AAI — ceperns UCC 0,47 0,003
RERA — ODI 0,36 0,019
RERA — AAI 0,35 <0,001

Ipumimxa. ry — koeghiyienm paneoesoi kopenayii Cnipmena, AHI — inoexc annoe—einonnoe; ODI
— [HOexc Oecamypayii xucuio; AAIl — inoexc asmonomuux axmusayiu, RERA — npobyosicenns,
noe 'asami 3 niosuwenum pecnipamopuum 3ycuinsim; CRI — inoexc kapoianbHo2o pusuxy.

OGroBopeHHs. Otpumani  kopendamii  GOPMYyIOThH B3a€MOTIOB’ A3aHUI
KapJiiopecnipaTopHuii  mpodiib: OUIbIIa BUPAKEHICTh PECHIPAaTOPHUX  TOAIHN
acoIiroBayiacs 3 TMoripieHHsM okcureHaiii, Toai ssk AHI ta ODI 6ynu nos’si3ani 3
BumuM CRI. TlosutuBni 3B’s3ku IMT 3 ODI Ta CRI Bka3dywoTh Ha ydacTtb
aHTPOMOMETPUYHOIO KOMIIOHEHTA Y (POPMYBaHHI HECHPUSITIMBOTO HIYHOTO TPOQLITIO.
B3aemo3s’s3ku AHI, RERA ta ODI 3 noka3HukaMu aBTOHOMHOI aKTHBAIlii 101aTKOBO
XapaKTEePU3YIOTh MOE€IHAHHS PECHIPAaTOPHOTO Ta BEre€TaTUBHOTO HABAHTAXKEHHS.
OTpuMaHi pe3yiabTaTu Y3roJKYIOThCS 3 CYYaCHUMU YSBJICHHSIMH MPO B3a€MO3B 30K
sleep-disordered breathing, rimokcemii, aBTOHOMHOI JUCPEryJAIii Ta CEpPIEBO-
CYJIMHHOTO PU3UKY B MeiaTpHUHIN momyJismii [2—4].

[IpakTnyHe 3HA4YEHHS OTPUMAHMX PE3YNbTATIB TMOJATAE Y KOMILIEKCHIN
1HTEepHpeTalii AaHUX HIYHOTO KapAlopecmipaTOpHOro MOHITOPUHTY. OILiHIOBaHHS
mume AHI He o0xomioe BCiX KOMIIOHEHTIB BUSBJICHOTO MPOQUIIO; 10JaTKOBE
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BpaxyBaHHsi ODI, mokasnukiB SpO2, RERA Ta aBTOHOMHOiI akTHBaIli gae 3MoOTy
MOBHIIIIE OMUCATH TMOEJHAHHS PECHIPATOPHUX, TMOKCUYHUX 1 BEr€TaTUBHUX 3MiH.
BonHouac ycraHoBiieHI Kopensiii BiJoOpa)KalOTh CTAaTUCTUYHI acolliaiii Ta He
JOBOJISITh MPUINHHO-HACITIIKOBUX 3B’ S3KiB.

BucHoBku. Y giTel 13 maTOJIOTIE€I0 CEPIEBO-CYJIUHHOI CHCTEMH BCTAHOBJICHO
CTaTUCTUYHO 3HauyIli B3aeMO3B’si3ku Mk IMT, pecniipaTOpHUMH MOIISIMH ITiJ 4ac
CHYy, TIOKa3HMKaMH OKCHUTeHallii, aBToHOMHOI0 akTuBaliero Ta CRI. HaitOinpmii 3a
abCOTIOTHOIO BETMYMHOIO KOpEsIlii BHsABICHO Mk MiHiManbHOO SpO2 Ta AHI, AHI
ta CRI, ODI ta CRI, a Takoxx AAI 1 cepeaHbOI0 4aCTOTOIO CEPIIEBUX CKOPOUECHbD.
Kommnekcna ominka AHI, ODI, SpO: Ta moka3HHUKIB aBTOHOMHOI aKTHBaIlli MOXXe
JIOTIOBHIOBATH XapaKTEPUCTUKY KapJ10peCcHipaTOpHOTO PU3UKY Y JITEH 13 ceplieBo-
CYJIMHHUMHU PO3JIa/IaMHU.
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ACOMLIALISI XAPYOBUX ®AKTOPIB I3 XPOHIYHUMHU
YCKJAJHEHHSIMHU IYKPOBOI'O JIABETY 1 TUITY ¥
JITEA

Opnaiicbkuii Onexcanap MukoaanoBuy,
acripant kadeapu negiatpii Ne 4
Hamionaneanii Mmenuaauit yHiBepcuteT iMmeHi O.0. boroMonbiis

MirtwpsieBa-Kopniiiko Inra OusiekcanapiBua,
JIOKTOP MEIMYHHX HayK, mpodecop, 3aBiayBauka kadenpu nemaiarpii Ne 4
Hauionaneuuit Mmeaununuit yaisepcuret imeHi O.0. boromosnbis

AKTYyaJibHicTh. ParjioHanbHe xapuyBaHHS € HEB1JI'€MHOKO CKJIAJ0BOIO BEIACHHS
miTedt 1 mipniTkiB 13 mykpoBuM giadetrom 1 tumy (L/{1). Pexomennamii ISPAD
HaroJIOWyoTh HA HEOOX1IHOCTI 1HAUBIYaII30BAHOTO HYTPUTUBHOTO MEHEI)KMEHTY,
COPSIMOBAHOTO HE JIMIIE Ha ONTUMI3AIll0 TJIKEMIYHOTO KOHTPOJI0, a W Ha
MIITPUMAHHS HOPMAJIBHOTO POCTY, PO3BUTKY Ta 3HUXKEHHS JIOBIOCTPOKOBUX
Kapaiomeradoiuaux pu3ukiB [1]. Hocmimkenns mitedt i3 [[J[1 moka3yrooTs, mo kpaia
NPUXWIBHICTD 1O MIETHYHUX PEKOMEHAAIiii Moke OyTH MOB’S3aHa 3 KpaliuMm
IIIIKEMIYHUM KOHTposeM [2]. BonHouac xap4oBi (pakTOpu paHHBOTO KUTTS, 30KpeMa
IpyJlHE BUIOJOBYBaHHS, TMEPEBAXKHO JOCIIDKYBAIUCS Y KOHTEKCTI PU3UKY
BuHuKHEHHS [[/[1. O6’eqnanuii anami3 43 cocTepekHUX TOCTIKEHb BUSBUB ClIa0K1
acotianli BUKIIOYHOTO TPYJIHOTO BUTOJOBYBAHHS 31 3HM)KEHHSIM PU3HKY PO3BUTKY
I[/JI1, ame aBTOpW MIJKPECIAUIU HEOJHOPITHICT, PE3YJNbTaTIB 1 MOXIUBICTH
CUCTEMaTUYHUX TOXMOOK [3]. 3HAYHO MEHIIE BIJOMO TIPO MOKIHUBUU 3B’SI30K
aHaMHE3y PaHHBOTO BUTOIOBYBaHHA 3 (POPMYBaHHIM XPOHIUHUX YCKIIQIHEHb Y JiTeH,
sIK1 B’ke MaroTh LIJ]1.

Meta poGotru. OLIHUTH acolialil0 OKPEeMUX XapuoBuX (akTopiB — GdakTy
IPYJTHOTO BUTOJOBYBaHHSI, HOTO TPUBAJIOCTI Ta AOTPUMAHHS JIETU — 3 HASABHICTIO
XPOHIYHUX cUCTeMHUX yckianuenb L/[1 y miteil.

Marepianu Tta Meroau. 30ip marepiany npoBoauian y 2025 pori B Ykpaini. Y
MOBHOMY jaartaceTi Oyiio 368 y4acHUKIB, 3 AKUX 105 cTaHOBHIIM KOHTPOJIBHY TPyITy 0€3
/1. Jlo uporo AoCHiIxkeHHsS BKIIOYEHO BCix 263 marieHtiB 13 IIJ[1, HasBHUX Yy
JaTaceri, He3aJeXHO BiJl TOro, Y OyJM 3alOBHEHI BCl TPU aHaJI30BaHI XapyoBi
noka3Hukwu. [larienTis i3 [[J[1 po3moisieHo Ha TpW B3aEMOBUKIIFOYHI KJIIHIYHI TPYTIH:
29 niteit 13 Brepuie BusiBiienuM LJ[1, 68 miteit 31 cpopmoBanum LI J]1 6e3 XxpoHIUHUX
CUCTEMHHUX YyCKJagHeHb Ta 166 niteit 31 chopmoBanum I[JI1 3 >1 XponiuHum
CUCTEMHHM YCKJIaAHEHHSM. AHamizyBali (pakT TpyJAHOTO BUTOJOBYBaHHS (Tak/Hi),
HOro TPUBAJICTh Y MICAIISIX Ta TOTPUMAHHS 1€TU. O CKUIBKH ISl OKPEMHX MTOKA3HUKIB
OyJii MpOMyIIeH] BIAMOBI, CTATUCTUYHHUMN aHa13 KOXKHO1 3MIHHOI TIPOBOAWIN CEPET
YYaCHUKIB 13 HASBHUMHU JAHUMU CaMe JJIsl BIJIIOBIIHOTO MTOKA3HUKA; HaBEJCHI BUILE
29, 68 1 166 xapakTepu3ylOTh MOBHHUM CKJIaJl TPHOX KIIHIYHUX T'PYM, a HE KUIbKICTH
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BIJIMOBi/IeH Ha OKpeMi 3anmuTaHHA. [[1s kaTeropiaibHUX MOKAa3HUKIB 3aCTOCOBYBAIHU
Kputepii > abo Tounuit kputepiii imepa. {15 TpuBanocTi rpyJHOro BUTOI0BYBaHHS
yepe3 HEHOPMAJbHHUM pPO3MOJLT 3acTocoByBaiM Kputepii Kpackema—Bommica 3
MOJAJBIIUMU TIONIAPHUMH TIOPIBHIHHAMU 3a Kputepiem JlamHa. CTaTHCTUYHO
3HAYYIIUMH BBaKaIW BigMiHHOCTI Tipu p<0,05.

PesyabTaTu. Cam (hakT rpyTHOTO BUTOJIOBYBAHHS HE MaB CTATHCTUYHO 3HAYYIIOT
acouiamii 3 KiiHIYHOIO rpynow (¥%, p=0,1117). BogHouac TpuBajicThb TIpyIHOTO
BHUT'OJIOBYBAaHHS CYTTEBO BIIPi3HSAIACSA MK TphOMa rpymnaMu: MeiaHa cranoBuia 12,0
Mic. y aiTe#t 13 Bnepie Bussiaenum L1, 12,5 mic. y mite#t 31 cpopmoBanum I1J[1 6e3
XPOHIYHUX YCKIaAHEHb Ta 6,0 Mic. y JiTel 13 XpoHIYHUMU yckiuagHeHnasmu (H=11,67;
p=0,0029). Ilomapuuii aHani3 MoKa3aB BIACYTHICTh PI3HULI MDK TpPYIOIO BIEpIIE
BusiBiieHoro I1J[1 Tta rpymoro 6e3 xpoHIUHUX yckiaaHeHb (p>0,9999), a Takox Mix
rpymnoto Brepie BusBiaeHoro [[J[1 ta rpymoro 3 XpOHIYHUMH YCKIaTHEHHSIMU TiCIs
KOpeKIlii Ha MHOXHUHHI mopiBHsSHHA (p=0,1903). Haromictes cepen aitelt 3i
chopmoBanum [[J[1 TpwWBaNiCTh TPYIHOTO BHUTOJOBYBaHHS Oyja CTaTHCTUIHO
3HAYYIIC MEHIIIOK Yy TPYyIi 3 XPOHIYHUMHU YCKJIQIHCHHSIMHU TOPIBHSHO 3 TPyIoi 03
Hux: 6,0 npotu 12,5 mic. (p=0,0039).

Jotpumanns aietu cepen aiter 31 chpopmoBanum L{/1 BigzHauanocs y 55 13 67
(82,1%) mamienTiB 6€3 XpoHIYHUX yckiaaaHeHnb Ta y 113 13 161 (70,2%) marieHTiB 13
XPOHIYHUMU yCKIIaqHeHHAMU. Tounuit kpurepiii Dimepa He MATBEPAUB CTATUCTUIHO
3Hauymoi acoriamii (p=0,0705); BigHomeHHs miaHciB craHoBwio 1,947 (95% I
0,964-3,856). Otmxe, mompu OUIbLIYy YAaCTKy JIOTPUMAHHS Ji€TH Yy rpymi 0e3
YCKJIaJIHCHb, OTPUMaHUN PE3yJIbTaT HE JO3BOJISE CTBEP/KYBATH TPO CTATHCTHYIHO
MiTBEPKEHUH 3B’ 130K. Lle y3roKkyeTbes 3 THM, IO B JITEpaTypi MPUXUIBHICTD 110
XapyOBUX PEKOMEHJAIlN TOB’SA3YIOTh HacaMmmepen i3 MOKa3HUKAMU TIIIKEMIYHOTO
KOHTPOJIFO, TOA1 AK ii 3B’SA30K 13 BIAJAICHUMH YCKJIQIHEHHSIMU € CKIAIHIIIUM 1
3aJICKUTH Bl 6araTh0X KIHIYHUX Ta MOBEAIHKOBUX YMHHUKIB [2,4].

Oo6roBopenHsi. OTpuMaHi JaHi JEMOHCTPYIOTh HEOJIHAKOBY 1H()OpPMATHUBHICTD
pPI3HUX  XapyOBUX XapakTEPUCTUK. biHapHUN moka3sHUK (akTy TpyaHOTO
BUT'OJIOBYBAHHSI HE BIJIPI3HSABCS] MIXK IPYIIaMU, TO/I1 sIK HOTO TPUBAIICTh OyJia MEHIIOIO
y nite#t 31 chopmoBanum L{/[1 Ta XxpoHiuHMME yCKIaAHEHHSIMU. BogHOYAC HASIBHICTD
CTaTHCTHYHOI acoIliamii He JOBOJIUTh MPUYUHHOTO a00 3aXHUCHOTO BIUIUBY T'PYIHOTO
BUTOJOBYBaHHS. BHSBIEHUI 3B’S30K MOKe 3ajexaTd Bil Biky, TpuBamocti L[J]1,
COIIIATTbHO-IeMOTrpadiYHIX XapaKTEPUCTHK Ta IHIIUX 3MINTYBAIBHUX (aKTOPIB; KPiM
TOTO, aHAMHECTUYHI JTaHi MI0JI0 TPYIHOTO BUTOJOBYBaHHS MOXKYTh OyTH Uy TIIHBUMHU
70 TOXWOKM mpuraayBaHHs. 1[e ocoOIMBO BaXJIWBO 3 OISy HAa HEOIHOPITHICTH
pe3yIbTaTIB MOMEPETHIX CIMOCTEPESKHUX TOCIIIKEHb TPYIHOTO BUTOJOBYBAaHHS Ta
A1 [3]. Hlogo moTo4HOI XapyoBOi MOBEMIHKH, MOMEpeHI poOOTH MOKa3yBalu
3B’SI30K Kpamioi SKOCTI palioHy Ta JAOTPUMAaHHS XapyoBUX pEKOMEHAaliil i3
MOKa3HUKAMH TJIIKEMIYHOTO KOHTpOdo [2,4], 1m0 OOIpyHTOBY€E IMOJAIBIITY
Oarato(akTOpHY OIIHKY I[LOTO IMOKa3HHUKA Y HAIIIil KOTOPTI.

BucnoBku. 1. Cepen TpboX JOCHIIKEHHX XapUYOBUX XaPAKTEPUCTUK HANOLIbII
BUpPA3Hy CTAaTUCTUYHY acoIliallif0 3 HAasSBHICTIO XPOHIYHUX CHUCTEMHHUX YCKJIaJHEHb
/Il mnpoaeMOHCTpyBaJla TPUBAIICTh TPYIHOTO BHIOJOBYBAHHS: Yy JiTeH 3i
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chopmoBanum L[J]1 Ta XpoHIUHMMH yCKIaTHEHHSIMU ii Mej[iaHa OyJia MEHIIIO0, HIXK Y
miteit 6e3 yckinagHenb (6,0 mpotu 12,5 wmic.; p=0,0039). 2. Cam ¢daxkt rpyaHoro
BUT'OJIOBYBaHHS HE OYB CTaTHUCTUYHO MOB’s13aHUH 13 KJIiHIYHOIO rpynoto (p=0,1117). 3.
JloTpuMaHHS A1€TU YacTille BiA3HAYaI0Cs y JIITel 0€3 XpOHIYHUX YCKIIaJHEHb, OJHAK
CTaTUCTUYHO 3HAYYIOi acomiaiii He miarsepkeHo (82,1% mpotu 70,2%; p=0,0705).
4. BusiBiieHa aco1iiaiisi TPMBaJIOCTI TPyAHOTO BUTOJIOBYBaHHS NMOTPeOy€E MEPEBIPKU Y
OaraToakTopHOMY aHaii3l 3 ypaxyBaHHsMm TpuBainocti I[J[1, BiKy Ta 1HIIHMX
MOTEHIIHHKUX 3MIITYBATBHUX (DAKTOPIB 1 HE MOXKE TPAKTYBATHCS SIK JTOKA3 TPUIUHHOTO
3aXMCHOTO €EeKTY.
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AHTPOIIOMOP®I3AIIA HITYYHOI'O IHTEJEKTY B
AHTJIIMCBHBKIN MOBI

I'puropsin Hanis BikTopiBHa

KaHIuAaT PUIOSIOTIYHUX HAYK, IOLICHT,

JOTEHT Kadeapu poMaHO-TePMaHChKO1 (i10JI0Tii Ta METOIMKN BUKJIadaHHs
1HO3eMHHX MOB MikHapoaHU#l yHIBepcuTeT, M. Ofeca

Poxenok Ipuna fAApociiaBiBaa

KaHAMJAT MeJaroriyHux HayK, JOLEHT,

JOEHT Kadeapu poMaHO-TepMaHChKO1 (1I0JI0TIi Ta METOIMKU BUKJIaJaHHs
1HO3eMHUX MOB MixkHapoaHMM yHIBepcuTeT, M. Oneca

CrtpiMKu pO3BUTOK TEXHOJIOT1H IITY4YHOTO 1HTENEKTY (nani — [1I1) 3yMoBUB nosiBY
HOBHX CIOCOOIB MOr0 MOBHOI perpe3eHTailii. B aHrmoMoBHOMY JIUCKYpCl IITYYHUM
IHTEJIEKT Jelall 4YacTille ONUCYEThCS HE JMIIE SK TEXHOJIOrIYHAa cucreMa abo
MPOTrpaMHUI IHCTPYMEHT, a K Cy0’€KT, SKOMY IPHUIUCYIOTHCS BIIACTUBOCTI, 3A10HOCTI
Ta MOJIEJ MTOBEIIHKHU, TPAIUIIIHO OB’ A3aH1 3 JIFOJUHOK. Taka TeHJICHIIS CBITIUTh
Ipo akTUBI3alil0 aHTporoMopdizaiii SK OJHOrO 3 NPOJYKTUBHUX CHOCOOIB
KOHIICTITYaJIi3a1lii HOBOi TEXHOJIOTIYHOI peaqbHOCTI. AHTponioMopdi3allis B MOBJICHHI
nepenadavae HaJaHHS HEKUBUM 00’€KTaM ab0 TEXHOJOTIYHMM CHCTEMaM JIFOACHKHUX
XapakTEepUCTHK, 10 B pa3i LIl HabyBae 0coOIMBOTO 3HaYEHHS, OCKIIbKH MOBHA (popMa
Horo pemnpeseHTalli BIUIMBAE Ha CMOCIO KOHILENTyai3auii Ta CHPUMHATTA III€l
TEXHOJIOTIi y4JacHUKaMu KoMmyHikaiii. CydacHi JOCTIPKEHHS 3acBIIUYIOTh, IO
aaTporiomopizamis LI peanizyerbcss depe3 cucTeMy B3aEMOTOB’SI3aHMX MOBHHUX
3aco0iB, cepel SKUX OCOOJMBE MiICIE TMOCIJalTh TIpaMaTHYHA AareHTHICTb,
nepcoHigikailisi, MEHTaJlbHI NPEAUKATH, MOJAIBHICTh, 3aCO0M BBIWIMBOCTI Ta
J1aJ0TTYHICTb.

AKTyalbHICTh JOCHIIKEHHS 3yMOBJIEHAa HEOOXIIHICTIO KOMILJIEKCHOTO aHaji3y
MOBHHX 3ac00iB, 3a jormomoroto sikux I mocrae B cydacHiii aHTIIMCBKIH MOBIi K
cy0’€eKT, HaAUIEHUN pUCAMU JIOJCHKOI NISUIBHOCTI Ta KOMYHIKAQTUBHOI MOBEIIHKHU.
OcoOnuBoro 3HaueHHs1 Ha0yBa€e BUBYEHHS HE OKPEMHUX aHTPONOMOpP(HHX JIEKCeM, a
CHUCTEMH MOBHUX Mojelel, mo gopmyroTs 00pa3 LI sik corianbHOro areHTa.

[Ipo6nema antponomop@izamii Il ocraHHiMH pokamMu TpuUBEpTaE yBary
JOCIIHUKIB PI3HUX Trayy3eil, 30Kpema JIHTBICTHUKHU, TUCKYPCOJIOTii Ta KOTHITUBHHUX
crynii. B  ykpaiHcbkoMy MOBO3HABCTBI Oe3mocepeqHb0 Mill  mpoOiaemMaTHIl
npucBsiueHo jgochimkenus JI. Komomu [1], y sSkoMy cucTeMaTH30BaHO MOBHI
MexaHi3Mu aHTpornomopdizamii Il Ha Marepiami MOBIEHHS BEJIHMKHX MOBHUX
Mozened. JlocmigHuLA BHOKPEMIIIOE TpaMaTU4YHY areHTHICTb, MEHTalbHI Ta
MaTepiagbHl MPEeIUKaTH, MOJAIbHICTh, CTpaTerii BBIWIMBOCTI W MIAJIOTIYHICTh SIK
OoCHOBHI 3aco0u ¢opmyBanns cupuitHaTTs LI sk comiansHOrO arexTa.

Y 3apyOiKHIM JHTBICTHIIl BaXJIUBHM [IJI1 OCMHCICHHS Iliei mpobiiemMu €
nocinimkennss H. Uuu, I1. Iykepman ta E. bennep [2], y sikomy 3aiiicHEeHO aHai3
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aHTponoMop(}i3yr0doi JEKCUKH B aKaJAeMIdYHUX MyOJiKaiisax, MeIiHHUX MaTepianax i
TEKCTaX TEXHOJIOTIYHUX KOMMaHId. ABTOPHU 3alpONOHYBAIU KiIacH(IKAILIF0 MOBHHUX
MPOSBIB aHTporoMop@dizarlii 3a BIChMOMa KaTEropisiMHU, cepell SKUX KOTHITHUBHI
MPOIECH, PEe3YyJbTaTH KOTHITMBHOI MiSUTBHOCTI, €MOIlli, KOMYyHIKallis, areHTHICTb,
JIOJICBKI POJILOBI aHAJIOTii, iMEHa Ta 3aiMEHHHWKH, a TaKOX OioJioridyHi MeTadopu.
Boanouac M. Paza ta A. Mermxku [3] 30cepenwin yBary Ha MmyOJI4HOMY JHCKYpCi
COLIIAJIbHUX Me[lia, TOCHIIUBIIM crocoOu nepcoHidikaiii Ta emorionanizamii LI y
Matepianax YouTube, MpuUCBAYEHUX IMITYYHOMY IHTCIEKTY Ta BEJIUKHUM MOBHUM
MozensiM. OkpeMuid TUCKYpPCUBHHM acriekT npeacrasieHo y npani M. Cinnoni [4],
MPUCBSYEHIN mepcoHidikaiii Ta aHTpornoMopdizamii rojsocoBux Al-aCUCTEHTIB.
JlocniiHuis mokasye, Mo aHTpornoMop(Hi KOMYHIKaTUBHI 3aCOO0M B3a€MOMIIOTH 13
TCHJ/ICPHOIO PEIIPE3CHTAIlIEI0 Ta IUCKYPCUBHUMH 1J1€0JIOT1SIMH, 3aKJIQJICHUMHU B MOJIET1
B3a€EMO/IIi KOPUCTYBay4a 3 MU(PPOBUM aCHCTEHTOM.

VY cyuacHiil anrmniiicbkid MoBi anTpornioMmopdizanis LI BusBnserbcs Hacammnepen
y BUOOP1 MOBHHX 3ac001B, SIKI IPEACTABISAIOTh HOT0 HE K MACUBHUHN TEXHOJOTTUHUN
THCTPYMEHT, a SIK CAMOCTIMHOIO y4yacHUKa il Ta KomyHikaiii. Oco0JIuBO MOKa30BUM
y 1IbOMY KOHTEKCTI € BXKMBaHHS KOHCTPYKIIiH, Y SKMX IITYYHUH 1HTEIEKT BHUCTYIIA€
rpaMaTudHuM cyO’ektoM qii: «AIl learnsy, «Al understands», «Al decidey, «Al
createsy, «Al knowsy. ®opManbHO TaKli KOHCTPYKIli BIAMNOBIJal0Th HOPMAaTUBHUM
MOJICJISIM ~aHTJIACHKOTO PEUYEHHs, OJHAK CEMaHTUYHO BOHHU IMEPEHOCATH Ha
TEXHOJIOTIYHY CUCTEMY XapaKTEPHUCTUKH JIOJICEKOro cy6’ekta. YHacmiaok mporo LI
KOHLIENITYyallI3y€ThCA SIK areHT, 10 HIOUTO CAMOCTIMHO 3/1IHCHIOE IHTENEKTYaIbHy a00
HIJECTIPIMOBaHY JiSUTbHICTb.

Okpemuii mposiB  anTporiomop(izaiii CTaHOBUTh BHKOPUCTAHHS JIECIIB,
OB’ SI3aHUX 13 KOTHITUBHOIO MISUIBHICTIO JIOAUHU. Jlekcemu «thinky, «understandy,
«knowy, «remembery, «learny, «believey, «decidey y TpaaULIMHOMY BXUTKY
MO3HAYal0Th MEHTAJbHI Mpouecu ado pe3yNbTaTh I1HTENEKTYalIbHOI disNIBHOCTI
JIOMUHY. IXHE cHCTeMaTHM4yHE MOEJHAHHS 3 MO3HAUEHHAMH IITYYHOTO IHTEIEKTY
dbopmye y MOBHIN kapTuHi cBity ysBieHHs npo I sk Hocis 3HaHB 1 CyO’€KTa
MucieHHsa. CaMe KOTHITUBHA JIEKCHMKA HAIEXKUTh JO HAWOLIbII BUPA3HUX KaTeropiu
anTponomopdizaiii, 0 3aCBITYEHO U Y CyUYacHOMY JOCTIIKEHHI aHTTIOMOBHOTO Al-
TUCKYpCY.

He MeHm BaXJIMBUM € BUKOPUCTAHHS JICKCUKH Ha MO3HAYECHHS €MOIIIHIX CTaHiB
Ta MDKOCOOWCTICHUX peakiiin. B anrmomoBHoMy mguckypci mpo Il moxna
CHocTepirati KOHCTPYKIIi Ha 3pa3ok «Al is happy», «Al is afraidy, «Al caresy, «Al
wants to help», y SIKUX TEXHOJOTIUHIM CHCTEMi NMPHUIHUCYIOTHCS €MOIIil, HAaMIpH Ta
CTaBJICHHS JI0 CIIBPO3MOBHUKA. Taki MOBHI MO/JieJll BUXOASATh 3a MEK1 HEUTPaIbHOTO
onucy (PyHKIIOHATBHOCTI CUCTEMHU, OCKUIbKU CTBOPIOIOTH 00pa3 I sk cy0’ekra 3
BHYTPIIIHIM MICUXIYHUM CTaHOM. Y IIbOMY BHUIIQJIKy aHTpornoMopdizallis peanizyeTbes
HE OKPEMOK0 JIEKCEMOIO, a IUIOK MPEIUKaTHBHOI CTpyKTyporo, ne I 3aiimae
MTO3MITII0 HOCIA eMolIii, OakaHHS a00 HaMipy.

[Toka30BUM € TaKOK BUKOPUCTAHHS 0COOOBUX 3aiMEHHUKIB Ta aHTPOTOHIMIYHUX
¢dbopm. B anrmiiicekiit MoB1 BuOip Mix it Ta he/she/they mono I moxxe ¢pyHkITIOHYBaTH
K MapKep pi3HOTO CTyMeHs Horo nepcoHidikaiii. K0 cUCTEMa OMUCYETHCS Yepe3
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it, akieHT 30epiraeTbcs Ha ii TEXHOJOTIYHIN MPUPO/Ii; HATOMICTh BUKOpUCTaHHS they
abo 1HmwMX mnepcoHiikoBanux ¢opm nocuiaroe crnpuitHaTTa Il sk oxpemoro
comiayibHOTO cy0’ekTa. Jlo momiOHUX 3ac001B HAIEKUThH 1 HAaJaHHS CUCTEMaM IMEH,
O0COOJIMBO Yy BHIIAJKaX, KOJU TEXHOJOTIS MpeAcCTaBjieHa sIK CHIBPO3MOBHHUK abo
MePCOHATBHUN TOMIYHUK. 3aifMEHHUKHU Ta BJIACHI iMEHA TaKOXX BHOKPEMITIOIOTHCS B
CYy4YaCHHX KJIacH(IKalisIX aHTPONOMOP(Di3yr0u0i MOBH.

[IpoBeaenuit ananiz 3acBiguye, mo aHtponomopdizamis I € npogyxkTuBHUM
criocoOoM HOTo pernpe3eHTalrii B CyJacHii aHTIiiChbKii MOBI. BoHa peanizyeTbes yepe3
CYKYIHICTb MOBHHX 3aco0iB, $IKI HaJUIAIOTh TEXHOJOTIYHY CHUCTEMY pHUCAMH
JOJICBKOTO Cy0’€KTa, 30KpeMa 3aTHICTIO AISITH, MUCIUTH, KOMYHIKYBaTH, BUSBIISITH
€MOIIIHI CTaHW Ta BCTYNATH y B3a€MOII0 3 JIIOAMHOIO. OcOoOJMBO MOKAa30BUM €
BUKOPHUCTaHHS MOBHHMX MoJenei, mo ¢popmyroth o06pa3 Il sk akTuBHOTO ydyacHHKa
KOMYHIKaIlli, a He JIMIIE K TEXHIYHOTO IHCTPYMEHTY.

Otxe, aatponiomopdizamis Il Mae He MOOTWHOKHA, a CHCTEMHHH Xapaktep 1
BiloOpakae 3MIHM y crmoco0aXx MOBHOI KOHIENTyami3aiii HOBOI TEXHOJOTTYHOI
peanpHOCTi. Ii HONmMpEHHS B Cy4yacHOMY AaHTJIOMOBHOMY JMCKypCi 3acBimdye
3IaTHICTh MOBH aJ1allTyBaTH HasBHI 3aCO0M HOMIHAIII{ Ta OMKCY JIOACHKOI AISIIBHOCTI
10 TO3HAYEHHSI HOBUX THUIIIB TEXHOJOTTYHHMX 00’€KTiB. IlepcrieKTUBHUM HampsiMoOM
MOJANBIINX JOCIIKEHb BBAXKAEMO PO3IIUPEHHS PAaKTUUHOTO MaTepiany Ta 31CTaBHUN
anaii3 antpornomopdizauii I B pi3HUX THUMaX aHTJIOMOBHOTO AMCKYpCY, 11O AAacCTb
3MOTy BCTaHOBUTH crnenudiky i1 peamizaiii 3a1eXxHO BiJl KOMYHIKaTHBHOTO
cepeoBUIIIA.
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MNPOBJEMATHUKA PO3BUTKY IHIHIOMOBHOI
MIXKKYJbTYPHOI KOMIETEHTHOCTI MAUBYTHIX
DOAXIBIIB Y COEPI IIEPEKJIAY

Kyuma Tersina BaJiepiiBHa,

KaHIUaT PUIOTOTTYHUX HAYK

JOTEHT Kadeapu poMaHO-TepPMaHChKO1 (ia0Iorii
PiBHEHCHKUH Aep>KaBHUM I'yMaHITAPHUM YHIBEPCUTET

CyuacHe CyCIHUJIBCTBO XapaKTePU3Y€EThCS YMCIEHHUMH TIpollecaMu Tio0anizailii,
K1 BIIOYBalOThCA B yCIX cdepax CyCIUIBHOTO >KUTTS: €KOHOMIYHIHM, MOJITHYHIN,
COIIlaNbHINA, IYXOBHIM Ta KyJbTYpHid. 3 pPO3BUTKOM CBITOBOi EKOHOMIKH Ta
ro0aTbHUM TOIIMPEHHSIM TpPAaHCHAI[IOHAJIBHUX KOPIOpAlliil aKTyalbHUM CTajo
MATaHHS SKICHOT MIATOTOBKHU (haxXiBIiB MIXKHAPOJAHOTO KJ1acy. Y CydyacHOMY CBITI, JI€
KUIBKICTh MDKKYJIBTYPHHUX KOHTAaKTIB IMOCTIHO 3pOCTa€, pojib MepeKiiagadya BakKo
MIEPEOIIHUTH.

HaykoBui, siki 3aiiMaroTbCsi poOJieMaMH HaBYaHHS NEPEKIIany, BUIAUISIOTH SIK
BAXJIUBY CKJIaJIOBY POQECiiiHOT KOMIIETEHTHOCT] Mepekiagadya caMme MDKKYJIbTYPHY
KOMIIETEHTHICTh, BUKOPUCTOBYIOYM JJIA 11 MO3HA4€HHS ¥ 1HII TEpMIHM:
KPOCKYJIbTypHa,  (Oi-)KyJbTypHa,  €THOKYJBTYpHa,  COLIOKYJbTypHa  abo
EKCTPaJTIHIBICTUYHA KOMITETEHII1SI.

JUis yCcHiIIHOTO BHMKOHAHHS CBOiX MpOQeciiiHuX MNocepeaHUIbKUX O0O0B’S3KIB
nepeksiagay MOBUHEH JTI00PE BOJIOIITH MIKKYJIBTYPHOIO KOMIIETEHTHICTIO. [HaKIIe BiH
CTHKAaTUMEThCA 3 TpoOJeMaMH aJeKBAaTHOCTI Ta EKBIBAJICHTHOCTI YCHOTO ¥
MKUCbMOBOTO MEPEKIIA/IIB, a TAKOXK 13 BUHUKHEHHSIM MDKKYJBTYPHUX HETOPO3YMiHb.
dopMyBaHHSIM OCHOB MIKKYJBTYPHOI KOMIIETEHTHOCTI 3/100yBayiB OCBITH MOTPIOHO
3aiiMaTHCA MPOTATOM yChOTO MEpioAy HaBUYAHHS Y 3aKJ1a/ll BUILIOT OCBITH, TOYUHAIOYHU
3 TPaKTUYHOTO KypCcy 1HO3eMHOI MOBH ¥  3aKiHUYHOYH CHEIiaIbHUMHU
MepeKIaIanbKuMu TV CITUTUTIHAMM. A BIOCKOHAJCHHS MDKKYJTBTYPHOT
KOMIIETEHTHOCTI MepeKafadyiB Mae BigOyBaTuci B Mpolieci iXHbO1 mpodeciitHol
TISUTBHOCTI.

MixkynbTypHa KoMmyHikamis [1, ¢. 12] — me mporec oOMiHy iHGOpMaIli€o Ta
B3aEMOPO3YMIHHS MK 0CO0aMU 3 PI3HHUX KYJBTYp, IO BKIIOYA€E B ceOe CIPUIHSTTS,
IHTEpIPETAIllIO Ta PEaKIil0 Ha MOBEAIHKY 1HIIKX. [{ell mpoliec BUHUKAE, KON ICHYIOTh
KyJbTYpHI PI3HHII Y MOBI, 3HAYEHHSIX, CITI0CO0aX BUPAKCHHS Ta B3a€EMOII.

HaBuntu mroneit cminkyBaTucst (YCHO Ta TUCHMOBO), HABUWTH BUCIIOBIIIOBATHCH,
TBOPUTH, a HE JHIIE PO3YMITH 1HO3EMHY MOBY — L€ CKJIQJHE 3aBJAaHHS, SKE
YCKITAJIHIOETBCS 1I1€ if THM, 110 CITLIKYBAHHS — I1e He IIPOCTo BepOanbHuii mpouec. Horo
e(eKTUBHICTh, OKPIM 3HAaHHS MOBH, 3JICKHTH Bij 0e3idi (akTopiB, sIK-OT: YMOB i
KyJbTYpPH CHUTKYBaHHS, IMPAaBUJI €TUKETYy, 3HAHHS HEBEpOTHbHUX (HOPM BUPAKCHHS
(MIMIKH, JKE€CTIB), HAABHOCT1 TMUOOKKUX (POHOBUX 3HAHb TOLIO.

[1in yac HanmaroXKeHHsI KOMYHIKAIli1 MK HOCISIMH P13HUX KYJbTYP, SIK MIJKPECIIOE
I1. Ocunos [2, ¢. 50], iIkOM IMOBIPHUM € BUHUKHEHHSI TEBHUX MPOOJIeM, OB’ I3aHUX
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13 HAJIGXKHICTIO 110 Pi3HUX KyIbTyp. [I[pobieMaMu Takoro poy MOKYTh OYTH TPYTHOIITI
B PO3yMiHHI, HEPO3yMiHHS, HAsBHICTh OKPEMHUX YyIEpPEIKEHb, a B MOJAIBIIOMY —
BIIMEXKYBaHHs, 00pa3a, rncuxiuHa abo comianbHa 13o0JisMis. [1in yac MIKKYJIBTYpPHOI
KOMYHIKallii cnocobu KoMyHikaiii ado (QyHKIIi MOBHUX MOJIHA HE € 1I€HTUYHUMU;
ICHYIOTh BIIMIHHOCTI B iX peamizailii Ta iHTepmpeTalii B TEBHUX CHUTYyaIlisx,
HAIPUKJIaA, SK-OT, BXi JO YY>KOTO JOMY, MPOSIB MOBAard A0 CTapIInX 3a BiKOM,
3aMOBJICHHS HAIOIB, MOBEAIHKA B MICIISIX 3arajbHOr0 KOPUCTYBAHHS TOIO.

[TomonmanHss MOBHOTO Oap’e€py HEIOCTAaTHHO IJisg 3a0e3nedeHHs e(PEKTHBHOCTI
CHOUIKYBaHHSI MDK TMpPEACTaBHUKAMHM PI3HUX KyJIbTyp. Y CHTyallll KOHTaKTy
MPEACTAaBHUKIB PI3HUX KYJIbTYp (JIHIBOKYJIBTYPHUX CHUIBHOT) MOBHUU Oap’ep — He
€IMHA MIEPEIIKO/Ia Ha IUIIXY /10 B3aEMOPO3yMIHHS.

HamionanbHo-crienudigyai  0COOIMBOCTI  HaWPI3HOMAHITHINIUX  KOMITOHEHTIB
KyJbTYyp-KOMYHIKAaHTIB (OCOOJUBOCTI, $KI YMOXJIHMBIIOIOTH peaizaiiio IUMHU
KOMIIOHEHTaMHU €THOJAU(PEPEHI1I0BATIbHOI (YHKIIT) MOXYTh YCKJIAQIHUTH MPOILIEC
MDKKYJIBTYPHOTO CIUIKYBaHHS.

[ToHATTS MDKKYJIBTYpHOI KOMYHIKAIii Ta MDKKYJIbTYpHOI TpaHcdepeHIil
HalO1IBIIO MIPOIO aKTYaTI3yIOThCS B MPOIIEC] MepeKIany.

Po3yminHA TekcTy nepekiagadeM nependayae Moro 3HaHHA 1CTOPIi, CyCIUIbCTBA,
IHCTUTYTIB, COLIAJIBHUX YMOB, PENIrMHUX MEPEKOHAHb, KYJbTYPHO Ta CUTYaTHUBHO
3YMOBJIEHUX 3pa3KiB MOBJICHHEBOI AISNIBHOCTI Ta MOBEAIHKU «BUXITHOI KyJIbTYypU», a
TaKOX OO0I3HAHICTh 13 CMHTAKCHCOM 1 CEMAaHTHUKOI «BHUXIJIHOTO TEKCTY» Ta iXHIMH
crpykrypamu. KokeH mnepeksiag CTBOPIOE HOBUH JAMHAMIYHHMM 3B’A30K 1 €
MDKKYJIBTYPHUM NEPEHECEHHSIM TEKCTY B Tiil Mipi, B SIKiil BiH BpaXxOBY€ KyJIbTYpPHO-
cnernudivHe 31CTaBICHHS MOBH, CUTYaIlii Ta 00’ €KTa, Mpo sAKuil HaeTbes. DakTopamu,
AKi BpaxoBYye€ Tepekianad, €, 3 OJHOro 00Ky, 00’€KTUBHI CyCHiIbHI peatii 1iTbOBOT
KYJbTYpH, TaKi SIK IHCTUTYTH, (JOPMHU MPOSIBY Ta 3HAKOBl CUCTEMH IOBCSKJIEHHOCTI,
3BUYAl, COIIAJIbHI POJI1, a 3 IHIIIOTO — CUCTEMA, 1110 CTOCYETHCSI YU TAI[LKOTO KOJIa, HOTO
JOCBIy, IHTEPECIB, HOPM TOBEAIHKHU, MOTHBIB, KOTHITUBHUX Ta €MOLIHHUX (HopMm
CBIJIOMOCTI 1 TIepeXUBaHb TOIIIO.

OpHiero 3 TOJIOBHUX HPOOJEM CY4YyacHOIO IEpEKJIaJO3HABCTBA € KYJbTypHa
nuBepreHiisa (po3oikHicTh). [lepeknan yxe JaBHO HE PO3MNISAAETHCS SIK MPOCTO
JIHIAHUN 3aMiHA CIIIB OJHIET MOBU ciioBamH 1HIIOI. [{e Hacamnepen MIKKYIbTYpHUN
TpaHcdep, e MOBa € JUIIe IHCTPYMEHTOM BUpaKeHHA KyIbTypH. [lepexnan Bumarae
HE TPOCTO 3HAHHS CIIOBHUKA, a TIIMOOKOT COIIOKYIbTYPHOT KOMIETEHTHOCTI.

Cxoxicte (a00 HECXO0XKICTh) MEpeKIay BHU3HAYAETHCS KOMYHIKATHBHOIO
cUTyari€ero, B fAKid TmepedyBae mnepekianad. Po3moBigHui, croemiaabHuii  abo
PEKJIaMHHMI TEKCT BUXIJHOI MOBM 3aJIMIIAE€THCS TaKMM CaMHM y MOBIi, Ha SIKy BIH
nepekianaerbes. [Ipo anekBaTHICTh MepekiIaay MOXHa TOBOPUTH JIUIE B Til Mipi, B
AK1M mepeKsiaady Mae KOHKPETHE YSBJICHHS PO CUTYaLlilo IepeKiaay 1 HACKUIbKHU BiH
3MaTHHUM 11eHTU(IKYBaTH ce0e K KyJIbTypHO-it0uy 0co0y Yepe3 11¢ yCBITOMIICHHS.

Y MOBHOMY MPOCTOPI KOKHOI MOBH TPEACTABICHO BEIMKY KUIBKICTh MOBHHUX
3BOPOTIB, 1J1IOM Ta KpWJIATUX BUPA3iB, K1 HE MAIOTh BIJMOBIIHUKIB B IHIITUX MOBax, a
iX mepekiaa 1 TAyMaueHHs BUMAaraloTh BiJl MEpeKiajzadya IIUPOKOi JIHIBICTUYHOI
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epyaullii, TTMOOKUX JIIHTBOKpAiHO3HABYMX 3HAHB Ta MIUPOKOI 00I3HAHOCTI B PI3HUX
COLIIAIbHO-KYJIBTYPHUX cepax.

MiXKyIbTypHa KOMIIETEHTHICTh CTYyJE€HTa-QuIOJ0Ta — 11€ 3JaTHICTh €(EKTUBHO
3MIMCHIOBATH MIKKYJBTYPHY B3a€MOJII}0, BUCTYIIAIOYM B POJII MOCEPEIHUKA MIXK
MpeACTaBHUKAMH CBO€1 Ta 1HIIOI KYyJbTYpPH, YCBIIOMIIIOIOUM ceOe MPEeICTaBHHUKOM
MEeBHOI €THIYHOI CHUIBHOTH, HAIlll Ta BChOTO JIFOJCTBA, 1 COPUKUMAIOUM CHUTYAallil0
MDKKYJIBTYPHOTO J1aJIOTy SIK HEOJMIHHY YMOBY caMopealtizailii Ta B3aeMo30aradeHHs
MPEACTABHUKIB PI3HUX KYJIBTYP.

@opMyBaHHS KOMYHIKAaTMBHOI KOMIIETEHIIlT IMepeKiaiadiB, SK HaroJiouye
O. Cepreena [3, c. 50], mepenbayae He JUIIEe OBOJOIHHS BIAMOBITHOI IHIIOMOBHOO
TEXHIKOIO CHUIKYBaHHS, a W 3aCBO€HHs M03aMOBHOi iHdopMalli, HeoOX1AHOT aJis
aJICKBAaTHOTO CHIJIKYBaHHS Ta B3a€MOPO3YMiHHS. [[J151 1IbOT0 BUKOPHUCTOBYIOThCS Pi3HI
METOJIMKH, CIIPSIMOBAH1 Ha PO3BUTOK 3/IaTHOCTI MOOLTI3yBaTH CUCTEMY 3HAaHb Ta BMiHb,
HEOOXIIHUX [JIs ACKOJYBaHHS Ta aJeKBATHOI IHTEpIpeTailii CEHCy MOBHOI Ta
HEMOBHOT TOBEIIHKA MPEICTaBHUKIB PpI3HUX KYyJIbTYp Ta OpIEHTYBaHHA Y
COIIIOKYJIbTYPHOMY KOHTEKCTI KOHKPETHOI KOMYyHIKaTHBHOI cuTtyamii. [Ipu mpomy
rOJIOBHUM Yy HaBYaHHI TMEpeKIaaaviB iHO3eMHOI MOBH CTae 3a0e3MedeHHs TOTOBHOCTI
aJlanTyBaTUCA 10 HOBUX CUTYaIlill Ta 3p03yMITH BIJTHOCUHU M)XK MOBOIO Ta KYJIbTYPOIO,
YMIHHS IHTEpPHPETYBAaTU IHIIOMOBHI KyJIbTYPHI SIBUILA.
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POJIb CAMOINPE3EHTALIl Y ®OPMYBAHHI
HCUXOJIOT'TYHOI'O IMIZZKY IIIAITPUEMIIA B
YMOBAX HEBU3HAYEHOCTI

Kotasp Ouexkcanap OJiekcaHaApoBHY,

KaHUIaT TICUXOJIOTIYHUX HAyK, CTapIINid BUKIagad Kadeapu MCUXoJorii
0COOMCTOCTI Ta COIIAILHUX MPAKTHK, (PaKyIbTETy TICHXOJIOTII Ta CIemiaIbHOT OCBITH,
KwuiBcbkoro cronnuHoro yHiBepcutery iMeHi bopuca I'pinuenka

B yMoBax TpuBaioi couiaibHOI Ta EKOHOMIYHOT HEBU3HAYEHOCT1 3MIHIOETHCS HE
JUIIE XapakTep MiANPUEMHUIIBKOT IISIIBHOCTI, a ¥ crocid, y sSKuil migmpuemernb
npeacTaBise cede iHmuM. BoueBuap, myOJiuHa KOMYHIKAIliS JeIalli 9acTilie CTae
YaCTUHOIO MpodeciiiHol MIsUIbHOCTI: Yepe3 1HTEPB 10, MyOJIiuHI BUCTYIIU Ta MEIiNHI
MaTepiaii B COLIATbHUX Mepexax MiANPUEMELb PO3MOBIJAE MPO BIACHI PIIICHHS,
TPYAHOIII, I[IHHOCTI Ta CTaBJEHHA 10 MalOyTHhOro. Y pe3yibrari (GopMyeThCs
MeBHUHN 00pa3 MiANPUEMIIS, SKUH ICHYE BXKE HE TUIBKH SK YSBJISCHHS caMoi JIFOJHMHHU
mpo cede, a i SIK colllaibHe COPUUHSTTS 1i 0COOUCTOCTI.

VY mcuxoorii caMoIpe3eHTallist pO3TIsIIa€ThCs SIK MPOIIEC MPEICTABICHHS ceOe B
comanpHit B3aemonii. Ha nymxy A. O. Kononenko Ta O. [. KoHOHEHKO
CaMOTIpE3eHTallls] TOB’SI3Y€EThCS 3 MIATBEPIKEHHAM 00pa3y «SI», miATpUMaHHIM
CaMOOLIIHKM Ta yIpaBJIiHHAM BpaxeHHsM. [Ipu 1ipomy camomnpeseHTailist Moxe O0yTu
SK YCBIJJOMJICHOIO, TaK 1 HEYCBIJIOMJICHOIO, a il 3MICT 3aJIeKUTh BiJ CUTyallli Ta
MOTHUBIB ocobucrocti [1]. Jlmsg mignmpuemiss Bka3zaHa MpoOsieMa Mae OCOOJHMBE
3HaueHHs. Moro myGiunmii 06pa3 GopMyeThCs He JIHIIE uepe3 Pe3yIbTaTH JisbHOCTI
abo ¢opmanibHi TpodeciiiHl XapaKTepUCTUKU. Y TMpoleci KOMYHIKaIli ayJIuTopis
OTpUMYE 1HPOPMAILIIO MPO TE, SIK JIOJAUHA MOSCHIOE BIACHI PIIIEHHS, CTAaBUTHCS 10
PHU3HKY, pearye Ha HeBJiaul, TOBOPUTH MPO BIAMOBIJATBHICT, 3MIiHU Ta IEPCIEKTUBHU.
Tomy nCUXOJIOTIYHUN IMUDK TIATPHEMIS JOUUIBHO PO3TISAATH SK Takuhd oOpas
OCOOHUCTOCTI, y SIKOMY IMO€JHYIOThCS MPOQeciiiHl Ta OCOOUCTICHI XapaKTEPUCTUKH,
JOCTYTIHI COLIAIbHOMY CIIPUMHSITTIO.

VY 11bOMy KOHTEKCTI 0COOIMBOI Baru Ha0yBae MUTAHHS MPO T€, IKUH came 00pa3
MIIMPUEMIIST KOHCTPYIOEThCA Yepe3 HWoro myOJiuyHy CaMONpPE3CHTAIlll0 B yMOBax
HEBU3HAYEHOCTI. 3ayBaAKUMO, 32 CTAOUTBLHUX YMOB y IIEHTP1 YBaru Moxe nepe0yBaTu
JEMOHCTpalliss OpoeciiHUX TOCATHEHb, CTAaTyCy Ta PE3YJbTaTiB JISUIBHOCTI, TO B
KpHU30BOMY CEpEeOBHUII 0COOIUBOTO 3HaYEHHS Ha0yBae Te, SIK MiAIPUEMEIb TTOSCHIOE
BJIACHI pIllIEHHS, pearye Ha TPYOHOIIl Ta TMPE3eHTye chocid B3aeMoAll 3
HEBU3HAUECHICTIO. BiaTak, camompe3eHTaliss MOX€ pO3INISiAaTuCsS SIK OJUH 13
MICUXOJIOTTYHUX MeXaH13MiB (hopMyBaHHS MyOJa1YHOrO 00pa3y 0COOUCTOCTI.

CyuacHi JOCIIDKEHHS PO3TJISIaI0Th CAMOIIPE3EHTAIlII0 K MPOIEC PeryJIFOBaHHS
croco0iB mpencTaBieHHs cebe B comianbHii B3aemoii. 3okpema, [. ['punHuk moB’s3ye
CaMONIPE3EHTAIlII0 13 COLIAIbHUM CHpPUWMaHHAM Ta (HOPMYBaAHHSAM IMIJIKY
ocobucrocti [2]. XK. bornan Bu3Hauyae camompe3eHTAIlll0 K THYYKy HaBUYKY, IO
3aJIeKUTh B1Jl CUTYallIHHUX yMOB, OCOOJIMBOCTEH ayAUTOPIi Ta MOBEAIHKOBUX YMIHb;
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MpU 1IbOMY BUOKPEMIIIOE TaKTHMYHUN 1 CTpaTeriyHuil piBHI camormpeseHTaiii [3]. VY
JOCIIIKEHHSIX MPO(ECciiHOro IMIJKY CaMOIpE3CHTAIlisl PO3TIsAJA€ThCA SIK OJIUH 13
MexaH13MiB Mpo(deciitHOTO caMOBUPaKEHHS Ta YIPaBIIiHHS BIacHUM oOpazom [3; 4].
CyyacHuil miaxix A0 TOHATTS MyOJIYHOro 00pa3zy TaKOX aKLEHTYE MOro ColiajibHO-
MICUXOJIOTIYHY TIPUPOAY Ta B3a€EMO3B’SA30K 13 CaMOIPE3CHTAIIEI0, COIIATBHUMU
OYiIKyBaHHSIMU 1 IU(PPOBOIO KOMYHIKAI[IEHO [5].

[IpoBeneHe HamMHM JOCHIIDKCHHS Ha OCHOB1 EKCIIEPTHOI OIIHKHM Ta aHali3y
NyOoYHUX 1HTEPB’I0 YKPAIiHCBKUX IIANMPHUEMIIIB, JTO3BOJIMJIO BH3HAYUTH, SKi
MICUXOJIOTIYHI XapaKTEPUCTUKU MIJMPUEMIISI aKTYali3yIOThCS depe3 iXHe MyOJiuHe
MpEACTaBICHHS B YMOBaX HEBU3HAYEHOCTI.

EMnipuyauM MarepiaioM CTald MyOJIiyHI 1HTEPB’I0 YKPATHCHKUX MIAIPHEMIIIB,
omyo6mikoBaHi y 2022-2025 pokax y mezmia Ta npodeciitnux OizHec-BumaHHAX. 1o
aHaizy BKIIOYAJUCS MaTepiaind, y SKAX MiANPUEMII Oe3MOCepeHhO OIMUCYBATU
BJIACHUM JOCB1/J BEJCHHS O13HECY B yMOBax MOBHOMACIITA0HOI BIHHH, EKOHOMIYHUX
3MiH, PHU3UKYy, BTpaTH pecypciB, HEOOXIMHOCTI axanTaiii abo 3MiHU cCTpaTerii
TISUTBHOCTI.

Jlist ananizy myOJiyHUX BUCIOBIIOBaHb 3aCTOCOBAHO METO ] TEMATUYHOTO aHAI3Y,
1o 0a3yethcs Ha niaxoni B. bpayn ta B. Knapk [6]. AHani3 nepegbavaB nociaioBHE
O3HAaHOMJIEHHS 3 MaTepilallaMy, BUOKPEMJIEHHS 3MICTOBUX KOJIB, iX IpyIyBaHHS Ta
dbopMyBaHHS TEMaTUYHUX Kareropiil, skl BiAOOpaxalOTh CHocoOM MyOIIYHOT
camornpe3enTanii nignpueMiis. OAUHUICIO aHATi3y BHUCTYIAJIO BUCIOBIIOBAHHS, Y
AKOMY MIANPUEMELb XapaKkTepusye ceOe, BIacH1 pIUIEHHs, MOBEAIHKY, CTaBJIEHHS /10
TPYIHOUIIB a00 B3aEMO/III0 3 IHIIUMHU YYaCHHUKAaMH O13HEC-CepeI0BUIIA.

TemarnuHuii aHai3 TOKa3aB, MO y MyOJiYHIA caMoOINpe3eHTallil yKpaiHChKUX
MIJOPUEMIIIB B yYMOBaX HEBU3HAUYEHOCTI OCOOJHMBO BHUPA3HO aKTYali3yIOThCS
XapaKTEPUCTUKH, OB’ S13aH1 HE CTUIBKU 3 JIEMOHCTPAIIEI0 CaMOT0 (PaKTy YCIIIIHOCTI,
CKUJIBKH 31 CIOCOOOM il B CUTYyallii HecTaOUIbHOCTI. Y MpoaHali30BaHUX IHTEPB IO
MPOCTEXYIOTHCS II'SITh B3a€MOIOB’SI3aHUX 3MICTOBUX HaNpsIMIB: CyO’€KTHICTH 1
BIJIMOBIAAIBHICTL 3a pilleHHs; mnpodeciiiHa KOMIETEHTHICTh, aJaNTHBHICTh 1
TOTOBHICTh A0 3MIH; 3JaTHICTh JIATH B YMOBaxX PHU3UKY Ta Helepen0auyBaHOCTI;
BIIKPUTICTh y MPEICTABICHH] CKJIQJIHOTO JIOCBiY.

[lepmm  HampsiMOM € Cy0’€KTHICTH Ta 0COOMCTA BiANOBIIAJBHICTS.
[Tinnpuemini onmucyOTh cebe mepeayciM sk Ccy0’ €KTiB, K1 MPOOBXKYIOTh MIPUHMATH
pIIIICHHS HaBITh 32 BiJICyTHOCTI TApAHTOBAHOTO PE3yJIbTaTy. AHAII3 CUTYaIlli pi3KOTO
MaJiHHA MOKA3HUKIB OI3HECY Ha MOYaTKy MOBHOMACIITA0OHOI BIWHU MPEIACTaBICHO
gyepe3 HeOOX1THICTh ITPOJIOBKYBATH MISUIBHICT 1 BIIHOBITIOBATH KOMIIAHIIO. Y IIBOMY
BUMNAAKY MyOniyHUN 00pa3 MiANpUEMI KOHCTPYIOETbCS Yepe3 MO3UIII0 aKTUBHOTO
cy0’ekTa, a He MaCUBHOIO CriocTepirada 00CTaBuUH.

JlpyruM HampsiMOM € KOMIIETEHTHICTh, NpeAcTaBJIeHAa uYepe3 3AATHICTh
OpPi€EHTYBATHCSI B HEBU3HAYEHOCTI. Y BUCIIOBITIOBAHHSX I AMPUEMIIIB MPODECIiHHICTD
MPOSIBJISIETHCS HE JIMIIIE Yepe3 MOBIIOMIICHHS MPO TMOIMEPEAH] TOCATHEHHS, a 4epes
OMUC KOHKPETHUX PIIIE€Hb: MOIIYK HOBUX PHUHKIB, 3aJIy4YE€HHS I1HBECTHIIIH, 3MIHY
013Hec-MO/Iei, aBTOMAaTHU3aIlll0, MEPEOPIEHTAII0 IiSUTbHOCTI. 30KpeMa, B yMOBax
BTpaTH TOMNEPEHIX I1HBECTHUIIIM, eBakyarlii Oi3Hecy, 3allyCKy HOBOTO MPOEKTY Ta
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MONIYKY HOBOTO iHBecTopa. OTiKe, KOMIETEHTHICTh Y TaKiil camornpe3enTailii HadyBae
JUHAMIYHOTO 3MICTY - 3JIaTHOCTI BUKOPHUCTOBYBATH HAasiBHI peCypcH Ta 3HAXOJUTH
HOBI pIIIIEHHS 32 3MIHEHUX YMOB.

Tperili HanpsiM - aaNTUBHICTB i TOTOBHICTH A0 3MiH. Y Marepianax iHTEpB IO
MIMPUEMIIT OTUCYIOTh 3MIHY PHHKIB, TPOAYKTIB, OpraHi3alliiHUX TMpOIeCiB Ta
croco0iB poOOTH SIK 3aKOHOMIPHY BIJNOBI/Ib Ha 30BHIIIHI 00cTaBUHU. B 1HTEpB 10
YKpaTHChKUX MIAMPHUEMIIIB, SIKI BUMIIJIM Ha HOBI 3aKOPJIOHHI pPUHKH, CaM€ 3/1aTHICThb
nepeOyTI0BYBAaTH MIsUTBHICTD 1 ITyKATH HOB1 MOYKJIUBOCTI ITOCTAE BAXKJTMBOIO YACTHHOIO
iXHROTO  MyOJIYHOTO  CaMOMNpPEACTaBi€HHS. TakuM  YMHOM,  aJalTUBHICTh
MPE3CHTYETHCS HE SIK aOCTpakTHA 0COOMCTICHA pHCa, a Yepe3 KOHKPETHI /111 Ta 3MIHU Y
npodeciiiHiil TOBEIIHIII.

UerBepTUM HanpsIMOM € TOTOBHICTH AIATH 32 BIJICYTHOCTI BU3HAYEHOTO
pesyabraty. [lignpuemiri BiIKpUTO TOBOPATH MPO HEMOKIMBICTH JTOBTOCTPOKOBOTO
MPOTHO3YBAHHSA, PU3UKUA BilHU, AePIUUT pecypciB 1 HeCTaOUIbHICTh PHUHKY.
HeBusHaueHiCTh TMpelcTaBjieHa uYepe3 HEOOXIAHICTh OJHOYACHO BPaxOBYBATU
HECHPUSTIINBI CLIEHApPIi Ta MPOJOBKYBATH JISUIbHICTh. [ICHXOIOTIYHO 3HAYYIIUM TYT
€ TIO€THAHHS YCBIIOMJIGHHS PU3UKY 3 TOTOBHICTIO [isaTH. OTxke, myOaidHa
caMoIIpe3eHTalllsi He OOOB’SI3KOBO IPYHTYETbCSI HAa JEMOHCTpalli BIEBHEHOCTI Yy
MailOyTHROMY; BOHAa MOX€ OyAyBaTHCS HaBKOJO TOTOBHOCTI MISITU 3a YMOB HOIO
Henepe0aqyBaHOCTI.

II’aTM HanpsIMOM BUCTYIIA€ BIAKPUTICTH y MPEACTABJICHHI CKJIATHOI0 JOCBIAy.
VY npoananizoBaHuX MaTepiajiax MiAIPHUEMIII HE 0OMEXYIOThCS OBITOMIEHHSIMH PO
MO3UTHUBHI PE3yJbTaTH, a PO3MOBIIAIOTh MPO BTPATH, MOMHJIKH, KPU30Bi pIillICHHS,
po0JIeMH 3 TIEPCOHAIOM Ta HEOOX1THICTh Meperisiny monepeanix crparerii. Takui
croci0 camompe3eHTallii J103BOJIsiE TMOEAHYBaTH TpodeciiiHy KOMIETEHTHICTh 13
BU3HAHHSIM OOMEXKEHOCTI KOHTPOJIIO HaJ CUTYyalli€ro. Y I[bOMY aclekTi myOiaidyHui
o0pa3 mianpuemilst GOpMy€EThHCS HE Yepe3 JIEMOHCTpaIlil0 aOCOMOTHOI YCHINIHOCTI, a
yepe3 NMpeCTaBIeHHs CO0CO0Y MO0JIaHHs CKIIaJHOTO J0CBIY.

Otxe, B yMOBax HEBHU3HAYEHOCTI CaMOIPE3eHTAIlisl YKPaiHCHKOTO IiAIMPUEMIIS
3MINIY€ETHCS BiJ A€MOHCTpalii npodeciitHoTro cTarycy 10 MpeacTaBIeHHs Coco0y Jii
- IPUUHSTTS pillleHb, BIANOBIIATBHOCTI, afanTaiii, poOOTH 3 PU3UKOM 1 pearyBaHHs
Ha TpyaHomii. Came Ii XapaKTepUCTHKH MOXXYTh BUCTYIATH TCHUXOJOTIYHUMHU
ocHoBaMH (popMyBaHHS HoTO MyOII9HOTO 00pa3y. BogHodac MCHXoaOTT9HUHN IMITXK €
pEe3yabTATOM COINIAIBHOTO CIPUWMAHHS TPEJICTABICHUX XapaKTepUCTHUK, a He
Oe3rocepeHIM BiI0OpaXKEHHAM peaIbHOI 0COOMCTOCTI MIAIPUEMIISA.

[TepcriekTUBH MOMANBIINX JOCIIKCHB JOLUIBHO CHPSAMYBAaTH Ha TOPIBHSIHHS
caMoNpe3eHTallll MANPUEMIIB PI3HUX cdep AISUTBHOCTI Ta Ha BUBYEHHS TOTrO, SK
MpeACTaBICHI XapaKTePUCTUKU CIIPUUMAIOTHCS PI3HUMHU Ay IUTOPISIMH.
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IMPOBJIEMHI ACIIEKTHU B3AEMO/II OPTAHIB
MYBJIYHOI BJAJIN TA IHCTUTYTIB
I'POMAJISIHCBKOI'O CYCIIIJIBCTBA Y PEAT'YBAHHI
HA I'YMAHITAPHI IOTPEBU HACEJIEHHSA

I'appumrok Makcum BasiepiiioBuy
3100yBa4 BHIIOI OCBITH
HarnionanbHuil yHIBEpCUTET HUBUIBHOIO 3aXUCTY YKpaiHU

Xmupos Irop Muxanjiosud

JOKTOp HAyK 3 JAep>KaBHOIO YIPaBIIHHS, TOLUEHT

JOUEHT Kadeapu yrnpaBiiHHS Y cPepi HUBUIBHOTO 3aXUCTY
HanionanbHuil yHIBEpCUTET HUBUILHOTO 3aXUCTY YKpaiHU

Baspeniok Ceprii AHaTo/1iiioBUY

JTOKTOP HayK 3 ACPKaBHOTO YIPABIiHHSA, TOI[CHT

JIOLIEHT Kadeapu yNpaBiiHH y chepl HUBUILHOTO 3aXUCTY
HarmioHanbHu# YHIBEPCUTET IUBLILHOTO 3aXHUCTY YKpaiHU

EdextrBHa B3aemomis opraHiB myOJi4HOT BiIaau, OJaroJifHUX Ta TPOMAICHKUX
opraHizaiiii 3a0e3neunTh IIBUJKE pearyBaHHS Ha TYMaHITapHI MOTpeOu HaCEJICHHS.
Tomy akTyaibHUM € aHalli3 MPOOJIEMHUX aCMEKTIB Takoi B3aEMOIi W BU3HAUYCHHS
NUISXIB TOJIONIAaHHS TakKWX MHUTaHb. B peamisx chOTOJeHHS NOTpeOU HACEICHHS
XapaKTEePU3YIOThCA AMHAMIYHOIO 3MIHOIO, Ha $KI, 3HaYHOI MIpPOI0, BIUIUBAIOThH
30poiiHa arpecisi, BAMYIIEHE MepEeMillleHHs] TPOMAaJsH, MONIKOKEHHS Ta 3HUILCHHS
iHppacTpykrypu. Konu omHi moTpeOyroTh HEBIIKIAIHOI MarepialbHOI JIOMIOMOTH,
THIITUM HEO0OX1THO BUPIIICHHSI MUTAHb 3 PO3MIIIEHHSAM, JOCTYII IO COIIAJIbHUX MOCTYT
a00 x opopMIICHHS TOKYMEHTIB.

Taka nuHaMIYHICTh BIUIMBA€E Ha T€, M0 OpraHu MyOJIYHOI BJIagu HE 3aBXKJIU
CBO€YACHO MOXYTh BUSBUTH KOXXHY NOTpeOy, IHCTUTYTH TIPOMAJCHKOCTI HE MalOTh
BIIMOBITHUX TIOBHOBAKEHb Ta PECYpCiB IS KOMIUIEKCHOTO pearyBaHHS.
Hey3romxenicte Aili MOXKe MNPU3BOAUTH N0 AyOnmtoBaHHS (YHKIIA, 3aTPUMOK
BUPIIICHHS MUTaHb Ta YaCTKOBE OXOIUICHHS JIIO/IeH, 110 MOTPeOyr0Th Jonmomoru. Came
TOMY, JOCIIJDKEHHS MEXaHI3MIB B3aeMOJli oOpraHiB MyOJi4HOI BIagd Ta
IPOMAJICEKOCTI Ma€ MPAaKTUYHE 3HAYCHHS JIJIS TJIAHYBAHHS JIOTIOMOTH ITOCTPaXKIaTuM,
3aXMCT IXHIX MpaB Ta palioHaIbHE BUKOPUCTAHHS OOMEXEHUX PECYpPCIB.

[IpaBoBY OCHOBY MaHOTO HaIpsMy CKIamaroTh Oe3mocependabo 19 ta 40 crarti
Koncrutynii Ykpainu, 3akonn Ykpainu «IIpo rpomazacbki o0’emxnanus»[1], «IIpo
comanpHl Tocayru»[2], «IIpo rymanitapny momomory»[3], «IIpo OmnaroniiiHy
TiSIBHICTh Ta OmarofidiHi opranizamiin[4]. Jlana 3akoHomaBua 0a3a BHU3HAYae
npouenypu, mpaBa W MEXl BIAMOBIAATBLHOCTI, MPOTE CcaMe OpraHizamis CHIUIbHOT
B3a€MOJII1 Ha piBHI TpOMaJ] BU3HAYAE, K MIBUJAKO Ta €()EKTUBHO JIFOJWHA OTPUMAE
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HEOOX1THY JIOTIOMOTY.

ToMy [OUUIBHO TMpoaHadi3yBaTH OCHOBHI MpPOOJEMHI acleKkTH, KOTpi
MEPENIKOKAIOTh Y3TOJKEHIM poOOTI OpraHiB myOJai4yHOT BIagud Ta IHCTUTYTIB
IPOMAJITHCHKOTO CYCIILCTBA MiJT Yac 3a]J0BOJICHHS TYMaHITapHUX OTPEO HACEIECHHSI.

Bapro BuaiuTH HACTYITHI TPOOJIEMH] MUTaHHS, SIKI BUHUKAIOTh B CHOTOIHITITHIX
peanisix, a caMme:

- HEYITKICTh BHU3HAYEHHS KOOpJWHAIII Ta BIANOBIAAIBHOCTI 3a MPUHUHATI
pillIeHHS;

- CKJIQIHICTh OOMIHY 1H(OpMaIli€l0 MK BUKOHABISIMU Ta HETIOBHOTA JIAHUX;

- MEpernoHu MK OOJIKOM TyMaHITapHUX BaHTAXIB Ta pe3yJbTaTOM IS
OTpUMYBaya,

- HEpIBHICTh JOCTYITY JI0 JOIIOMOTH i citabKe MpeACTaBHUIITBO BPA3IMBUX TPYII,

- HECTIHKICTh MapTHEPCTBA, pECyPCiB ¥ MiA3BITHOCTI.

Moo nepuioro npoOJIEeMHOTO aCHEKTY, HEUITKICTh KOOPIMHALIIT OJISITAaE B TOMY,
0 B KOHINA TpoMaJli MapajaelbHO MOXKYTh MPAalIOBAaTH BUKOHABYl OpTaHW BIIAJIH,
rpOMaJICbKI Oprasizaiii, coulanbHi CIy>KOu, BOJIOHTEpH, OnaromiiHi (ougu. 3a
HAJIEKHOI B3a€EMOJIi YacTHMHA JOMOTOCHOJAPCTB MOXE OTPUMYBATH OJIHAKOBY
MIATPUMKY JEKUIbKa pa3iBa, a Majo3abe3nedeH1 JIIOAU 3aJIMIIAI0ThCS 11032 YBaro.
Oco0nuBO 1€ HArjasAHO BHUJHO TiJ Yac eBakyallii HaceleHHs abo X pI3ZKOro
30UIBIICHHS KUIBKOCTI 3BEepHEHb. JlJisl pillleHHS TaHOro MPOOJIEMHOro HaIpsMmy
JOIUTLHO 4YITKO BH3HAYUTH KOOPAMHATOpPAa TYMAaHITApHOTO pearyBaHHS 3aBISKU
PIIIEHHIO MICIIEBO1 paau abo po3MOPSIKEHHSI YITOBHOBaXXEHOTO opraHy. TuM camMmum
MO’KHA BH3HAYMTH MEXaHI3M 3BEPHCHb T4 KOHTAKTHI TOUYKH. 3aBISKH MPOBEIACHHIO
CHUTBHUX HapaJ 3 MpeCTaBHUKAMK OPTaHi3allii MOBHHHI OyTH BU3HAYEHI KOHKPETHI
JOPYYCHHSI, CTPOKH Ta BiAMOBiJaIBHI OCOOH.

Hpyruii npoOaeMHUl aclieKT MOoJsira€ B HEMOBHOTI BIOOpaKeHHS B ODILIIHUX
peectpax (HaKTUIHUX MOTPEd MOCTPAKIAINX, TaK K IO PI3HUM NPHYUHAM HE Mae
MOXJIMBOCTI B JIFOJIEH TOJATU 3asBY, 3MIHUTHU MICIll€ MPOXKUBAHHSA ab0 K IMPOCTO
cCKopucTaTucs IU@pPOBUMHU cepBicaMu. ['poMajCchKi IHCTUTYTH pearyloTh Ha Taki
CUTHAJIM, OJTHAK Iepe/iaua MepCoOHaTbHUX JaHUX 0€3 YITKOI METH, HalIeXHO1 MpaBOBOi
MiJICTaBU Ta OOMEXEHICTh B HUX JIOCTYMY CTBOPIOE PU3HMKHU JIJIS MPaB JIOACH. A SKIIO0
BIIMOBHTHCH BIJI Takoro OOMIHY TO B3araji II¢ YHEMOXXJIHBJIIOE Y3TOJKCHHS
nomnomoru. Sk croci® BUpiIeHHs JaHO1 mpoOieMu, 3apoBaKEHHS CIUIBHOT KapTh
noTped 3a rpomamamMyd Ta BUAaMH JomoMoru. Jlis 3abe3nedeHHs aapecHOTo
CYTIPOBOJy MOXHA ITOTOPKYBAaTH MiHIMAITBHUH CKIIa]] JAaHUX, METY, PABOBY ITiJICTaBY,
NpU3HAYAaTH BIAMOBIJAIBHUX 0CI0 W TepMmiHM 30epiraHHs Takoi iH(opmaii.
3acTocoByBaTH NanepoBi Ta TenedOHHI KaHAIU 3BEPHEHHS 1 PETYJISIPHICTh MEPEBIPOK
TaKMX BIJOMOCTEH Ha MICLISX.

om0 TpeTrboro mpoOIEeMHOro acmekTy, TO caM (aKT HaJeKHOro O(OpMIIEHHS
TYMaHITapHOI J0TOMOTH, Oe3rmocepeaHbo i MPOMycKy Ta oOJiKy, HEe 3aBXIu
BIIMOBIZIa€ aKTyaJIbHOMY 3allMTy TPOMaJW M CBOEYACHIM Iepeaadi MOTepIioMy
HaceneHHI0. OpraHu Biaau HE 3aBXIU OTPUMYIOTH JlaHI MPO KIHIEB1 pe3ysbTaTH, a
Majii opraHizaiii MOXYTh BII4yBaTH JOJATKOBE aJMIHICTpAaTUBHE HABAHTAXKCHHS.
Pi3HuIsT MK KUIBKICTIO BBE3€HUX Ta OTPUMAHUX OJMHUIIL TOBApy Ta KUIBKICTIO
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32JI0BOJICHHX MOTPeO 0COOJMBO MOMITHA, KOJIW JOTIOMOTA HE BIJIMOBITAE CE30HY YU
CKJIaJy JTOMOTOCHOJApPCTB. TOMY BaXJIMBO BiJICTIIKOBYBaTH BECh JIAHIIOT TaKUX
omepallif, TOYMHAIYW BiJ 3amMUTy TPOMAIW, HAJAXO/DKCHHS, PO3MOALTYy Ta
MiATBEP/DKEHHS MPO OTPUMAHHS W 3BOPOTHIM 3B’sA30K. Po3MexoByroum Ii eramu
MOHa BHUSBIISATH KOJIH 1 JIe¢ BHHUKJIA 3aTpUMKa, a00 XK IIiJT Yac JOTICTUKH a0 i yac
30epiraHHss 4u KOMYHIKallii. SIk BaplaHT HEOOXIJHO MOTOJKyBaTH 3 TpomaaaMu
MepeNiKk MPIOPUTETHUX TOBApiB Ta MOCIYT JI0 Yacy iX IMOCTadaHHS, 3A1HMCHIOBATH
TJIaHyBaHHS OCTAaHHBOTO €TaIy JTIOCTaBKH.

UYerBepTuil mpoOJIEMHHI acClEKT MOJISiTa€ B HEPIBHOCTI JOCTYNY A0 JOMOMOTH.
[HudpoBi kaHanu 3pyuHi AJisl YUCTUHU HACENIECHHS, TPOTE HE 3aBXKJU JOCTYIHI JJIs
JITHIX JIOAeH, 0Ci0 3 IHBAJIIAHICTIO, MEIIKAHIIB BiAJaJCHUX CLJI, JIIOJCH, KOTpl HE
MaloTh BJIACHOTO TPaHCIOPTY a00 HaJISKHUX JOKYMEHTIB. ['pomajiceki opranizarrii
3HAIOTh JIOK&IBbHI Oap’epu, MpOTe HE 3aBXAM IX 3aIy4daloTh JO OIlIHIOBAaHHS
JOCTYMHOCTI colllaibHUX nocayr. [IpodaemMa 1oCTyTHOCT1 TaK0X Ma€ TEPUTOPIATbHUN
BUMIp, TaK SIK € PI3HUIL MK 3a0€3MEUCHHIM Y BEIUKOMY MICTI Ta y BiJJaJICHOMY
HaceleHOMYy MyHKTI. TyT BaxiuBuUM € 0e30ap’€pHICTh MICIb BUJAa4l, MOXKIIHUBICTh
3BEpHEHHsI Yepe3 MpeICTaBHUKA B 3aKOHOJaBUYOMY Mopsaaky. He moTpibHO B mroauHu
BUMAaraTyd HaJMIpHOTO MakeTa MiATBEP)KEHb TaMm, Jie MOTpeOy MOKHAa BCTAaHOBHUTH
THITUMU 3aKOHHUMH crioco0amMu. PimieHHsIM JaHoi mpo0aeMu € BUSHAYEHHS TPO30PUX
KpUTEPIiB IPIOPUTETHOCTI 3 BpaxyBaHHsAM MOTpeO. J[0 KOHCYIbTaIllH 11010 MICIIEBUX
nporpaM 3ajlydaTd oOpraizaiii, KOTpi MNpeICTaBisAOTh BIAMOBIAHI Tpynu Ta
3aMpoBaJAUTH MPOCTUM MEXaHI3M CKApru Ta MEperiisily BIAMOBHU 3 MOBIJ0MICHHSIM
3asIBHUKA TIPO Pe3yJIbTaT.

[Ile omHuM TPOOIEMHUM IUTAHHIM 3aJTUINAETHCA HECTIMKICTh MapTHEPCTBA,
pecypciB Ta miA3BiTHOCTI. OpraHu By iHKOJIU CIIPUMMAIOTh TPOMAJICHK1 OpraHi3arii
SIK BUKOHABI[IB JOCTAaBKH, X04a T MOKYTh OpaTH y4acTh B IUTaHYBAIBHUX 3aX0J1aX, B
OIIHIOBaHHI MOTped MocTpaxaaioro HaceleHHs. OJHAK BIACYTHICTh MOTOKEHUX
MOKA3HUKIB Pe3ybTaTy yCKIAIHIOE OIIHKY BHECKY KOXHOTO MapTHEpa W BUSBJICHHS
nporajivH. JIyisi BUpIIIEHHS 1IbOTO HampsMy HEOOXiTHO YKJIaJaTh pPaMKOBI
JIOMOBJIEHOCTI TIPO B3a€MOJIII0 3 YITKUMHU 3aBJaHHSIMHU KOKHOTO MapTHEpa, MpaBuiia
3BITHOCTI Ta MOPSIKOM JIiif B pa3l MpUNUHEHHS MPOEKTY. BripoBakyBaTu B MiCIIE€B1
MpOTpaMU 3aKOHHI MEXaHI3MU 3aJyUYCHHsS HEIEep>KaBHUX HaJaBayiB COIIAIbHUX
MOCITYT, CiJIbHE HaBYAHHS MEPCOHANY 1 pe3epB mapTHepiB. BaxximBo oIliHOBaTH HE
nurie o0csIr BUIAHOI JOTIOMOTH, a TaKOX 4Yac pearyBaHHS, JOCTYIHICTh Ta YacTKY
nmoTpeo, M0 3aTUIIIIIUCS 0€3 BIAOBIII.

[TincymoByro4M mpoOJeMHI aCMeKTH B3aEMOJIli Opra”iB IMmyOJidyHOT Biagud Ta
IHCTUTYTIB ~ TPOMAASHCBKOTO  CYCIUJIbCTBA  HEOOXIAHO  3a3HAUUTH, IO
pPE3YJbTAaTUBHICT, TYMAaHITApHOTO pearyBaHHA MOTpedye CTajaoro MicIeBOro
MEXaHI3My KOOpJHWHAIlli, 3aXHUIIEeHOi Ta JOCTOBIpHOI iH(opmallii Mmpo moTpedu
HACEJICHHS, Y3TODKEHHs O0JIIKY JOTOMOTH 3 i1 (DaKTUYHOIO JOCTAaBKOIO, JOCTYITHOCTI
JUIST BPA3NMBHUX TPYMH 1 JOBIOCTPOKOBOTO TMapTHEpcTBa. Taki 3MiHM HEOOXiITHO
MPOBOJMTH B MEXKax YWHHOTO 3aKOHOJABCTBA Ta YWHHUX IMOBHOBAXEHb, a ix
e(EeKTUBHICTh MOHA MEPEBIPATH 3a PEaTbHUM 33/I0BOJICHHSIM MOTPEO HACEICHHS.
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