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Anapyx Cepriii JleonigoBu4
KaHJIUJAT TEXHIYHUX HAyK, JOIEHT
CyMchkuit HaIllOHAJIBHUM arpapHUil YHIBEPCUTET

M. Cymu, Ykpaina

APXITEKTYPHO-IIJIAHYBAJIBHI PINIEHHA CYHACHUX KUTJIOBUX
BYIIBEJIb B YMOBAX CTAJIOI'O PO3BUTKY

AHoOTamisi: y CTarTi PO3IISHYTO OCOONHMBOCTI (DOPMYBaHHS apXiTEKTypHO-
IJIaHyBaJbHUX PIIIEHb CYYaCHUX KUTJIOBUX Oy/iBENIb Y KOHTEKCT1 KOHIIEMIIIT CTaI0ro
po3Butky. IIpoaHami3oBaHO OCHOBHI TPHUHIUIIN TMPOEKTYBAHHS  KUTIOBOTO
CepelloBHIla, CIPSMOBAHI HA MIABUIIEHHS €HEProe(eKTUBHOCTI, €KOJOTIYHOCTI Ta
coliasibHOI KOM(OPTHOCTI. BH3Haue€HO poNb aJaNTUBHOCTI, (PYHKIIOHAIBHOI
THYYKOCTI Ta 1HTEerpamii TPUPOAHMX €JIEMEHTIB Yy (OpMyBaHHI >KHUTIOBOI
aApXITEKTypH. Y3arajlbHEHO Cy4YacHi MIJXOAU 0 OpraHi3allii *HUTIOBUX MPOCTOPIB,
BKJIIOYAIOYM  3MimIaHi  (yHKIl, ONTUMI3allil0 IUIaHYBaJIbHUX CTPYKTYp Ta
BUKOPHUCTAHHS 1HHOBAIIMHUX TEXHOJOTIN. JloBeneHo, 1o apXiTeKTypHO-TIIaHyBaJIbHI
pIIIEHHSI € KJIIOYOBMM IHCTPYMEHTOM 3a0€3IMEUYEeHHSI CTallor0 PO3BUTKY MICHKOTO
CepeoBHUIIA Ta MABUIIICHHS SKOCTI )KUTTS HACEICHHS.

KarwuoBi ciaoBa: crammii pO3BUTOK, KHUTJIOBI OYiBII, apXiTEKTypHO-
IUTAaHYBAJIbHI PILIEHHS, €HEProe()eKTUBHICTh, EKOJIOTTYHA aApXITEKTypa, ypOaHICTHKA,

JKUTIIOBE CCPCAOBUIIC



Bemyn

CydacHMii pPO3BUTOK MICT CYIPOBOUKYETbCS 3pOCTaHHSM ypOaHizailii,
MJBULIEHHSM HABAaHTAXKEHHS HA MPHUPOJIHI PECYpCH Ta HEOOXIAHICTIO 3a0e3neueHHs
KOM(OPTHUX YMOB TPOKMBAHHS HACEICHHS. Y 3B’SI3Ky 3 IIUM KOHIICTIIiSl CTajoro
PO3BUTKY CTa€ KIFOYOBUM HAMPSIMOM y MPOEKTYBAHHI )KUTIOBUX OyiBesb [4].

Cranuif  poO3BUTOK TMependadyae rapMOHIMHE TO€JHAHHS  EKOJIOTTYHUX,
E€KOHOMIYHUX Ta COIIAJBHUX acmlekTiB. Y cdepi KUTIOBOTO OyIIBHHUIITBA II€
pealizyeTbcsi 4epe3 BIPOBAKEHHS €HEProe(PeKTUBHUX TEXHOJIOTIH, ONTHUMI3alliio
IUIAaHYBAJIbHUX pIMIEHb Ta I1HTErpalil0 MPUPOJHOTO CEPENOBUIIA Y CTPYKTYPY
3abynoBu [3, 9].

Ipunyunu gpopmysanns apximekmypHo-niaHy8aIbHUX pilieHs
CyuacHi apXITEeKTypHO-TUIaHyBaJbHI pilIeHHS 0a3ylOThCS HAa TaKUX OCHOBHUX
MPUHITUTIAX
o EHeproedexTuBHICTbh — MiHIMI3allld TEIJIOBTPAT Ta BUKOPUCTAHHS
B1JIHOBJIFOBAHUX J[KEPEJl EHEPrii;
o KoMmakTHICTh Ta parlioHaIbHICTh JIAHYBaHHS;
o T'HyukicTh MPOCTOPOBOI Opraxizaii;
o IHTerpariis 3 NpUpPOIHUM CEpEIOBULIEM;
o CorianbHa OpIEHTOBAHICTD KHUTIIA.

BaxxnuBuM acrekToM € aJanTUBHICTh JKATIOBUX OyaiBenb 0 3MiH TOTPeO
HaceJeHHs. 3TiIHO 3 JIOCHIPDKCHHSIMH, Cy4YacHE JKUTIO TOBUHHO OyTH
TpaHC(POPMOBAHUM 1 3AaTHUM /10 (YHKI[IOHAIBHUX 3MIH y 4aci [1]. Takox 3HauHy
poJib BiAIrpae ONTUMIZAIISL MPOCTOPOBOI CTPYKTYypHU OydiBedb, IO JO3BOJISE
MIBUIIUTH €()EKTUBHICTH BUKOPUCTAHHS TUION] Ta 3MEHIIUTH BUTPATU PeCypcCiB [5].

Ocobnusocmi cyuacHux niaHy8aiIbHUX piuleHb HCumia
Q@YHKYIOHAIbHA OP2aHI3ayis NPOCMOpPY

CydacHi >XKMATIOBI OyHiBIl XapaKTepU3YIOThCS BIAKPUTHUMH IUIAHYBaJbHUMHU
CTPYKTypaMH Ta ParliOHAJIbHUM 30HYBaHHSIM MPUMINIEHb. BUKOPUCTAHHS KOHIIEMIIIT
open space J03BOJISi€ TMIJBUIIATA THYYKICTh JKMTIOBOTO TIPOCTOPY Ta MOro

aJlanTUBHICTH [2].



CydacHi )KUTJI0B1 Oy/iBIIl XapaKTePU3YIOThCS:

Bi,Z[KpHTI/IMI/I IIaHYBAHHAMU

30HYBaHHSM MPUMILIEHb;

MIHIMI3aIli€10 TUIOIII JTOTOMI)KHUX TPUMIIICHB;

BUKOPHUCTAHHAM Oarato(pyHKIIIOHATILHUX TIPOCTOPIB.

Y  miapHIA  MICBhKiIM  3a0yIoBI BHUHHKA€ HEOOXIAHICTH  e()EKTUBHOTO
BUKOPUCTAHHS TEPUTOPIi Ta MOENAHAHHS PI3HUX (PYHKLIA y MeXax OTHOTO 00’€KTa,

o crpusie GopMyBaHHIO MOJTI(QYHKIIIOHATBLHOTO cepeaoBuiia [9].

Iumeepayis npupoonux enemenmis

Puc. 2. BeprukanbHe o3ejieHeHHs dacaais



Puc. 3. ZKut/1o0BMii KOMILIECKC

OpHi€r0 3 KIIOUOBUX TEHACHIIA € IHTErpalis MNPUPOJHUX KOMIIOHEHTIB Y
CTPYKTYpY OymiBIi:
o 3CJICHI JIaxu;
e BEpPTUKAJIbHE O3CJICHEHHS,
e BHYTpIILHI ABOPH;
e PpEKpealiifHi IpoCTOPH.
[le cnpuse NMOKpalIEeHHIO MIKPOKJIIMAary, 3MEHIIEHHIO IIyMy Ta IiJBUILEHHIO
SIKOCTI JKHTTS MEIIKAHIIB [3, 6].
I'nyukicmoe i mpancghopmosanicme
CyuacHe JXUTJIO IPOEKTYETHCS 3 ypaxyBaHHIM MOXKIUBOCTI:
o TEeperyIaHyBaHHS KBapTHUD;
e 3MiHM (YHKIIIOHAJIBHOTO MPU3HAYCHHS;
e amamTarii 10 pi3HUX COIIATLHUX TPYTI.
Ile m03BONSIE YHUKHYTH MOpPaAJIbHOTO CTapiHHA OyaiBeab Ta BIJANOBIAAE

MPUHIIMIIAM CTaJIOro PO3BUTKY [5].



Enepeoegexmusnicme sk ocHosa cmano2o po3eumky

OcHOBHI eHe

Taoauns 1.

roe()¢eKTHBHI pPillIcHHS B JKMTJIOBUX OYIiBJIAX

Ne Pimenns XapakTepucTUKa Edexr
Teroizosmsiiris Buxopucranus cydacHuX

1 .. 3MEHIIICHHS TEIUIOBTPAT
OTOPOJIKECHb MarepianiB

.. CKJIONIAKeTH 3 HU3bKUM SHIDKEHHS
2 EneproedexruBHi BikHa . .
Koe(IIIEHTOM TerIonepeiadi €HEProCroKUBAHHS
. . BukopucranHs BiTHOBITIOBaHOL Eneprernuna
3 CoHstyH1 aHemi .
eHeprii aBTOHOMHICTD
. . CucreMu BEHTWIALIT 3 Exonomis TemioBoi
4 Pexymnepartist noBiTps .
TETIO0OMIHOM eHeprii

EneproedexkTuBH1 pillIeHHS J03BOJISIIOTH CYTTEBO 3MEHIIUTH €KCIUTyaTallliiHi

BUTPATU Ta HETAaTUBHUM BIUIUB Ha AOBKULISA [3].

VYpoanicmuyunuii konmekcm i cmanuii po36umox

®opma Ta nnaHyBaHHSA

3enenuit Mpupoaxa
MapuwpyT BeHTUNAL R

(3enena 3oHa /
eKOonoriyHui Kopuaop)

Consuna 3enexuit
eHepris pax
Puc. 4. Cxema cTaj10ro nJiaHyBaHHs KU TJIOBOI 3a0y/10BH

ApXITeKTypHO-TIJIaHYBaJIbHI ~ PIIIEHHS JKUTJIIOBUX  OyliBeIb  HEPO3PUBHO

OB’ s13aH1 3 MICTOOY/TIBHUM KOHTEKCTOM. OCHOBHI TEHACHIIII:

10



dbopMyBaHHS KOMIIAKTHOT 3a0y/10BH;

PO3BUTOK 3MIIIAHUX (PYHKITIH;

CTBOPEHHS MIIIOX1THUX CEPEIOBHIIL,

1HTErpallisi TPaHCIIOPTHOI IHPPACTPYKTYpH.
BaxxnuBo 3a6e3neuntu OanaHc MK HIUIBHICTIO 3a0y/I0OBU Ta AKICTIO KUTJIOBOTO
cepenosuiia [9, 10].
InHo6ayitini nioxoou 6 apximekmypi dcumia

CydJacH1 TeHJIeHIII1 BKJIFOYalOTh [8]:

BUKOPHUCTAHHS «PO3YMHHX» TEXHOJIOT1;

MOJTyJIbHE Oy/1IBHUIITBO;

3aCTOCYBaHHS €KOJIOTIYHUX MaTepiaiiB;

udpose npoektyBaHHs (BIM).
I[li migxomw AO3BOJISIIOTH MIABUINUTH  €()EKTUBHICT,  OydiBHHIITBA Ta
eKCIUTyaTallli >KUTJIOBUX 00’ €KTIB.
Bucnosxu

ApXITeKTYypHO-TUTAaHYBaJIbHI ~ PIIMIEHHS  CYYaCHMX  JKUTJIOBUX  OY/IIBEIb
dbopMyIOTBCS T1J BIUIMBOM KOHIICMIII CTaJOro poO3BUTKY, 10 mependadae
KOMILIEKCHUM TiAXia 10 TpoekTyBaHHS [3]. OCHOBHUMU HaIpsiMaMU € ITiJIBUIICHHS
eHeproe(peKTUBHOCTI, 3a0€3MeUeHHs THYYKOCTI TJIaHyBaJbHUX CTPYKTYp, IHTETpallis
IPUPOIHUX EJIEMEHTIB Ta BpaXyBaHHs COLllalbHUX MOTpeO HaceneHHs [1, 5].

3acTocyBaHHSA CY4YaCHUX TEXHOJOTIH 1 I1HHOBAI[IMHUX MIAXOAIB JTO3BOJISIE
CTBOPIOBAaTH KOM(OPTHE, CKOJOTIUHO Oe3MeYHe Ta €KOHOMIYHO €(DEKTHBHE KHUTIOBE
cepenoBUlle. Y MEpPCHEeKTHBl PO3BUTOK apXITEKTypHO-IUJIAaHYBAJIBHHUX pIIEHb Oyze

OpIEHTOBAaHMWH Ha aJaNTUBHICTH 1 TUQPOBI3aIiIo MpoIeciB MpoekTyBaHHs [8, 10].
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BUKOPUCTAHHA XMAPHUX OBYUCJIEHDb AZURE JUIS1 AHAJII3Y TA
BI3YAJIIBALIL TEMIIEPATYPHUX AHOMAJIIA ITPU
PAJIOTEPMOAIAI'HOCTHUILI

AHoTamisi: Y po0OOTI pO3rsHYTO MWIAXiJ A0 aBTOMaTH3allli aHami3y Ta
Bi3yasizallii JaHuX MIKPOXBHJIBOBOI PaglOTEpPMOMETPii 3a JOMOMOTOI XMapHOi
wiatrgopmu Microsoft Azure. 3anmponoHOBaHO MacIITA0OBaHy apXiTEKTYpy CHCTEMH,
ska Bkiroyae cepicu Azure [oT Hub, Functions ta SignalR st 360py, 00poOku Ta
noOynosu 2D/3D «remnoBux KapT» y pealbHOMY dYaci. BukopucTaHHS XMapHHX

00YHCIICHb A03BOJIsI€ TICPCHCCTU eHepFO€MHi PO3pPAXYHKHX 3 IIOPTATHBHUX
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JIarHOCTHYHUX TPHUCTPOIB y XMapy, IO 3abe3rneuye BHUCOKY TOUYHICTh BHSIBICHHS
TEPMIYHHUX aHOMaJIIH MMPU PaHHIM T1arHOCTUII OHKOJIOTIYHUX 3aXBOPIOBAHb.

Kuro4oBi cjioBa: TepMOIiarHOCTUKA, Pai0TEPMOMETPIsl, XMapHI OOYUCIICHHS,
Azure, Bizyasmizalist TaHUX

Beryn. PagiorepmomeTpist € cydacHUM METOJOM HEIHBa3UBHOTO BHMIPIOBAHHS
BHYTpIIIHBOI ~TeMIlepaTypu Tija, IO 0a3yeTbCs HaA pPEecTpauii BIACHOIO
€JICKTPOMArHiTHOTO BHUIIPOMIHIOBaHHS TKaHUH Yy MIKPOXBUJIBLOBOMY Jiala3oHi.
KitouoBoro nepeBaroro METoJy € MOKJIMBICTh 30HAYBAaHHS Ha TNIMOMHY A0 KUIBKOX
CaHTHMETPiB, IO KPUTUYHO BAXIMBO ISl PAHHBOI IarHOCTHKH OHKOJOTIYHHX
3axBopioBaHb. OjHaK 0OpoOKa OTPUMAHMX CHUTHAJIB Yy peajbHOMY 4Yaci moTpedye
3HAYHUX OOYMCIIOBAIILHUX PECypciB I (¢iabTparllii IIymMiB Ta BHPIIICHHS
oOepHEHUX 3a7ad TepMOJAWHAMIKU. [HTerparis XMapHUX TIaTOpPM, TaKUX SK
Microsoft Azure, 103Bo/si€e CTBOPUTH MacIITaOOBaHy 1HPPACTPYKTYpy IJs 300py,
aHaJi3y Ta Bizyasizalli JlarHocTUYHuX aanux [1], [2].

MeToro NOCHIIKEHHs € MIABUIIEHHS TOYHOCTI Ta ONEpPAaTUBHOCTI BUSBIICHHSA
BHYTPIIIHIX TEPMIYHUX aHOMAJIN IUISIXOM PO3pOOKHM Ta OOTPYHTYBaHHS XMapHOI
apxiTekTypu Ha 0a3i margopmu Microsoft Azure pang aBTOMaTU30BAHOIO
OTIpaIfOBaHHS, aHAJI3y Ta Bi3yalli3allli CUTHAIIB MIKPOXBUJIBLOBOI palloTEpPMOMETPIi
B PEXKHUMI peabHOTO Yacy.

®dizuko-MaTeMaTu4yHe OOIPYHTYBAaHHHA OTpUMaHHA AaHux. [Ipomec
BHUMIPIOBaHHS BHYTPIITHLOT TeMIiepaTypu 0a3yeTbest Ha HaOmkeHH1 Penes-[xunca,

Jie IHTEHCUBHICTb BUIIPOMIHIOBAHHS MPSIMO MPOMNOpLiiHA TeMIepaTypi TKaHUHU [2].

ZCkBT

IA4T) =—~, 1)

ne: A- moBxkuHaA XBUJI; T — TeMrieparypa; kg — crana bonbliMaHna; C — IBUIKICTh
CBITJIA.

[Ipore curHan cyTTeBO MOCHAOMIOETHCS BIAMOBITHO JO 3aKoHY byrepa-
JlamGepTa, 1110 BUMAarae CKJIaJHUX aJITOPUTMIB KOMIICHCAIllT 3aTyXaHHS 3aJIeKHO BiJl
oOpaHOTO THWIy aHTEHW — BIJ NIUIMHHUX I TOBEPXHEBUX BHUMIPIOBAHb 0
PYIOPHUX ISl TIAMOOKOTO 30HIyBaHHS [2].

I(d) = IOe_“di (2)
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ne: Iy — IHTEeHCUBHICTh BUITPOMIHIOBAHHS HA MMOBEPXHI TKAHUHU; [ — KOE(ILIIEHT

nornvHauHs, d — riouOuna.

[4]:

JIs1s TepMOJIIarHOCTHKU KPUTUYHO BAXKIIMBO NpaBUIbHO oOpatu anteny [1], [3],

PymopHi anTenu 3a0e3meuyoTh HAMBUIIY TIUOMHY 30HAYBaHHS (10 7 CM), 10
HEOOX1THO JIJIsl JOCIIIPKEHHS] BHYTPILIHIX OpPTaHiB.

[laty-aHTeHH € OLIBII KOMIAKTHUMH, ajne €QEeKTHUBHI JIMIIE JJI1 MOBEPXHEBUX
mapiB (710 2 cMm).

[liMHHT aHTEHW MAalTh BHUCOKY PO3AUIBHY 3AAaTHICTh ISl JOCHIIKCHHS

MIIKIPHUX MyXJIMH Ha TIIMOWHI 710 3 CM.

ApXiTeKTypa XMapHOro pilieHHs Ha 0a3i Azure.

Hnsa  o0pobku cnaOKuX CUTHANIB, OTPUMAHHUX 3 AaHTEH, MPOIMOHYETHCS

BUKOPUCTOBYBaTU XMapHy Mmiatdopmy Microsoft Azure. Lle no3Bosisie mepenectu

CHEeProeMHI 00YHCIICHHS 3 TOPTATUBHOTO MPHUCTPOIO Ha BimnaneHi cepsepu [5], [6].

3anponoHoOBaHa apXiTEKTypa CUCTEeMH Ha 0a3i Azure BKJIFOYAa€ HACTYITHI PIBHI:

Pisenp 300py ganux (Edge): MikpokoHTposiep, MIAKIIOYEHUN 10
pazioTepMoMeTpa, nepeaae NepBUHHI JaHl (IHTEHCUBHICTh CUTHAIy, 4acTOTa)
yepe3 Azure [oT Hub.

PiBen» 00poOku: Bukopucrtanusi Azure Functions 1151 IBUAKOTO po3paxyHKY
TEMIIEpaTypHUX MNpOQUIIB HA OCHOBI MaTeMaTWYHOI MOJEII, IO BpPAaXOBYE
Koe(III€HT MOTJIMHAHHSA Ta TITMOMHY 3aJIIraHHsS aHOMAUTii.

PiBenp  aHamiTuku: BuUsBIEHHA ~ TEepPMIYHUX  aHOMaNil  (HampuKIam,
nepeBuIieHHsT 0a30BOi TemIepaTypud Ha TJIMOWHI) 3a JIOMOMOTOI0 CEpBICIB
MaITMHHOTO HAaBYaHHSI.

PiBenb npeacrtaBnenns: KmienTcerkuit nogatoxk Ha React orpumye nani uepes
SignalR ans Bizyamizamii "TermaoBux kapt" BHYTPINIHIX OPraHiB y peabHOMY
yaci.

Azure Cosmos DB: 36epirae pe3ynbraT BUMIpIOBaHb Y HECTPYKTypOBAaHOMY
BUTJISII, IO JIO3BOJISIE HAKONMWYyBaTH '"TemmepaTypHi mnpodim" pi3HHX

MAIIE€HTIB I OJAIbIIOr0 HaBYaHHI MOJEJIEH BUSABICHHS ITATOJIOTIH.
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[{eHTpaJIbHOIO YacCTUHOK CHUCTEMHU € MPOrpaMHUN MOJIYyJb 11eHTUdIKALI]
anomaumiii. [Ipunyctumo, mo 06a3oBa TemrepaTypa TKaHUHU CTaHOBUTH 36.5°C, a
JoKanbHa aHoMaiis (myxsimHa) Mae Ttemmeparypy 38.5°C. XwmapHa cucrema
IPOBOJUThH TOPIBHSUIBHUN aHaMI3: SKIIO BHpaxyBaHa TeMIlepaTypa Ha TIHOUHI
MIEPEBUIIIYE MOPIT, CUCTEMa MapKye JIUISHKY SIK TIOTSHIIHHO Hebe3neuny [6], [7].

Jlns Bi3yanizailii BUKOPUCTOBYEThCA KIIEHTCHKUU J07aTOK Ha React, sikuit
oTpumye oHoBIeHHs uepe3 Azure SignalR Service. Lle 3a6e3neuye:

o IloGynoBy 2D/3D kapt po3nojuty TEMIEPATYPH B peaibHOMY Yacl.

o BigoOpaxeHHs AMHAMIKM 3MIHA TEMIIEpaTypH IiJ 4ac 30HYBaHHS PI3HUMU
TUTIAMU aHTEH.

o IlopiBHSHHS OTPUMAHUX JAHUX 3 €TAJJOHHUMU NPODUIIMU 310POBUX TKAaHUH.

Buxopucranas xmapu Bupinrye npo0jaeMy 0OMEKEHO1 MOTYKHOCTI JIOKaTbHUX
KOHTPOJIEPIB, TI03BOJISIOUM BUKOPUCTOBYBATH CKJIQ/IHI aNTOPUTMHU (PiIbTpallii mrymiB
Ta KOPEJALINHOTO aHali3y, 0 MiABUILYE TOYHICTh JIarHOCTUKU OHKO3aXBOPIOBAHb
Ha paHHIX CTaigax [5].

BucHoBku. 3acTocyBaHHA XMapHHUX TEXHOJIOT1H Azure y
pamioTEpMOIIAaTHOCTHUINl  BIJKpUBAE  HUIAX O  CTBOPEHHS  BHCOKOTOYHHX
JTIarHOCTUYHUX CHUCTEM HOBOTO IMOKOJIIHHSA. XMapHa iHPpacTpyKTypa 3abe3reuye He
JUIIe  HEOoOXiAHy OOYMCIIOBaIbHY TMOTYKHICTH JJIA  peaiizailii  CKJIaJIHUX
MaTeMaTUYHUX MOJIENICH, a i CTBOPIOE €IMHE CEPEAOBUIIIE AJIsl 30epiraHHs Ta aHalli3y
icropii xBopoO marieHTiB. Ile 103BOJIS€ MMIJBUIUTH JAOCTOBIPHICTH BHSIBICHHS
OHKOJIOTIYHHUX TATOJIOTIA Ha PpaHHIX CTAAisIX 3a paxyHOK TJMOWHHOrO aHalli3y
TeMIIepaTypHUX aHoMalii. Takuil miaXix J03BOJISIE MEPEHECTH BaXKKI OOUMCIICHHS 3
MOPTATUBHOT'O TIPUCTPOIO B XMapy, 3a0e3meuyrourd BHUCOKY TOYHICTh OOpOOKH 0e3

30UIBbIIICHHS TA0APUTIB CAMOTO PaJIiOTEPMOMETPA.
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REASONS FOR THE GROWTH OF PUBLIC DEBT IN WARTIME

Annotation. The article examines the reasons for the growth of the state debt
due to the russian-Ukrainian war, the slowdown in the economic activity of
enterprises and the rapid economic recession in Ukraine. It is noted that budget
revenues have sharply decreased and spending on security and defense has increased
significantly. As a result, the budget deficit has increased and, accordingly, the state
debt has increased due to the need to attract additional financial resources. The
analysis of the implementation of the State Budget of Ukraine has shown that the
budget deficit is a chronic phenomenon, however, this indicator has significantly
increased during the period of russia's full-scale invasion of the territory of Ukraine.

It is noted that a Debt Agency has been created in Ukraine, however, in fact this
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institution does not exist, and its functions are performed by the Ministry of Finance
of Ukraine. A general analysis of the state and state-guaranteed debt has shown the
existing upward dynamics, which, unfortunately, continues throughout the entire
period of the war. Attention is focused on the need for the government to focus its
efforts on finding non-refundable money in order to avoid an already difficult
situation with excessive debt burden and not create future pressure on public
finances.

Keywords: public debt; loans; state-guaranteed debt; grants; external debt;

budget deficit; budget expenditures; borrowing; martial law

The war unleashed by russia against Ukraine has created a new reality that
affects various aspects, including the functioning of the public finances. The new
objective reality is reflected in the annual growth of budget expenditures on the
country's security and defense sector. In fact, this area is a priority in wartime,
followed by social expenditures, maintenance of budget institutions, servicing the
public debt, etc. The presence of public debt in peacetime is a serious challenge for
any country, and especially for one that is at war and is forced to increase its defense
potential to protect its sovereignty and territorial integrity.

Due to the cessation of economic activity of a number of domestic enterprises,
there has been a significant reduction in revenues to the state budget of Ukraine, and
therefore, for example, capital expenditures are currently being financed to a limited
extent. In conditions of martial law, the country's financial potential is forced,
however, logically focused on military needs. Thus, according to the provisions of the
resolution of the Cabinet of Ministers of Ukraine dated 09.06.2021 No. 590 "On
approval of the Procedure for the exercise of powers by the State Treasury Service in
a special regime under martial law" [1], first of all, expenditures are made for
national security and defense and for the implementation of measures of the legal
regime of martial law, equipping workplaces for the performance of functional duties
by the operational staff of control points in possible locations of deployment of the

Headquarters of the Supreme Commander-in-Chief, logistical, transport, social,

19



household and other support for the activities of the President of Ukraine, the
National Security and Defense Council of Ukraine, and the Office of the President of
Ukraine.

With the beginning of the war, the norms of the Law of Ukraine "On the Legal
Regime of Martial Law" came into force [2], which changed approaches to budget
expenditure management.

At the same time, restrictions on economic activity have created conditions for a
significant imbalance, which has affected the reduction of gross domestic product
production and investment inflows. In turn, this has led to a deepening of the budget
deficit, making it more difficult to fulfill the financial obligations assumed, including
payments on external debt. In this regard, the Ukrainian government has been forced
to conduct an intensive search for sources of covering the budget deficit with the help
of partner countries, international organizations, loans and grants, and the attraction
of government bonds as an investment instrument. However, the use of financial
resources, both on the domestic and external markets, leads to a significant increase
in public debt, which affects fiscal sustainability and requires an appropriate response
to the use of effective management measures to reduce the debt burden on the budget.
In addition, Ukraine's dependence on debt borrowings leads to increased external
financial impacts on the state. Therefore, a qualitative analysis and assessment of debt
and the overall financial condition of the state is the basis for forming an effective
policy on public debt management, ensuring the formation of sustainable dynamics of
economic and financial stability, and increasing the well-being of citizens.

The war caused a disruption in financial stability, in turn, public debt increased,
and in conditions of limited financial resources, it is impossible to count on
improving social standards, implementing high-quality social policies, or
implementing important infrastructure projects or other initiatives relevant to citizens.

With limited budgetary resources, a state at war is forced to spend on other
measures, including strengthening the country's defense capabilities, as well as debt

servicing.
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To clearly understand this issue, we analyzed the current budget legislation for
its completeness and compliance with modern requirements and feasibility in terms
of forming the principles of effective public debt management.

Thus, the main provisions of the Budget Code of Ukraine define that state debt is
the total amount of debt obligations of the state to repay received and outstanding
credits (loans) as of the reporting date, arising from state borrowing and/or from the
implementation of transactions with contingent liabilities in the event of
circumstances arising under the terms of such transactions, under which creditors
may exercise a limited right to demand from the state the repayment of credits (loans)
that were provided as a result of such transactions [3]. State-guaranteed debt - the
total amount of debt obligations of business entities - residents of Ukraine regarding
the repayment of credits (loans) received and outstanding as of the reporting date, the
performance of which is secured by state guarantees [3].

In accordance with Part One of Article 15' of the Budget Code of Ukraine, the
management of public debt and state-guaranteed debt is carried out by the central
executive body, namely the Debt Agency of Ukraine, which implements the state
budget policy in the field of management of public debt and state-guaranteed debt.
The specified agency was established in accordance with the adopted resolution of
the Cabinet of Ministers of Ukraine dated 12.02.2020 No. 127 “On the Establishment
of the Public Debt Management Agency of Ukraine” [4]. The newly created institute
is the central executive body that implements the state budget policy in the field of
management of state debt and state-guaranteed debt. However, currently the Debt
Agency is not functioning, and therefore its functions, in accordance with paragraph
3° of Section VI of the “Final and Transitional Provisions of the Budget Code of
Ukraine” regarding the management of state debt and state-guaranteed debt, are
performed by the Ministry of Finance of Ukraine, including the implementation of
transactions with state derivatives.

To ensure effective management of the public debt, the Ministry of Finance of
Ukraine, within the limits of its powers, issues, purchases, exchanges, sells, and

redeems public debt obligations in compliance with the conditions of the maximum
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amount of public debt at the end of the budget period. The Ministry of Finance of
Ukraine also generates public debt indicators in accordance with the IMF Special
Data Dissemination Standard.

According to the parameters defined by the Budget Code of Ukraine, the optimal
ratio of public debt to the main indicator of annual economic development (GDP)
should not exceed 60%, which is in accordance with the Maastricht Treaty.

According to generally accepted practice, public debt is divided into internal and
external. If internal debt is the state's debt to holders of government securities and
other lenders. At the same time, external debt is part of the country's gross internal
debt and means the debt of one state to another, including international organizations
or other financial and economic entities.

Among the main reasons for the growth of public debt are:

- an increase in budget expenditures not confirmed by similar budget

revenues;

- adecrease in fiscal space and, accordingly, the tax resource base;

cyclical recessions in the economy;

the absence or inadequate volume of investments in the country's economy;

the influence of various political, socio-economic cycles;

- the destructive, negative consequences of unforeseen events, such as

economic crises, natural disasters, man-made disasters or war.

The legal basis for regulating state and state-guaranteed debt, local debt and
local guaranteed debt, as noted above, is the Budget Code of Ukraine, regulatory
legal acts regulating debt management issues, as well as the Constitution of Ukraine
[5].

Public debt is a reflection of the socio-economic situation in the country,
including the policy implemented by the government in the field of public finances.

Taking into account the factor of growth of the state debt due to the budget
deficit, we analyzed this indicator for the last fifteen (15) years (Table 1). Thus, our
analysis of the dynamics of revenues and expenditures of the State Budget of Ukraine

shows that the main financial document of the country for the entire period under
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study was executed with a deficit. Meanwhile, the State Budget of Ukraine is a
regulator of the economy, reflecting the volumes of financial resources necessary for
the state to maintain the stability of the financial system, determines the priority areas

of use of funds and vectors of the state's financial activity.

Table 1.

Dynamics of revenues and expenditures of the State Budget of Ukraine,

UAH million
Balance
Year Revenues Expenses Surplus ) % of GDP
Deficit (-)

2011 314616,9 333459,5 -23557,6 -1,79
2012 346054,0 395681,5 -53445,2 -3,79
2013 339180,3 403403,2 -64707,6 -4,45
2014 357084,2 430217,8 -78052,8 -4,98
2015 534694,8 576911,4 -45167,5 -2,28
2016 616274,8 6847434 -70130,2 -2,94
2017 793265,0 839243,7 -47849,6 - 1,60
2018 928108,3 985842,0 -59247.9 - 1,66
2019 998278,9 1072891,5 -78049,5 - 1,96
2020 1076016,7 1288016,7 -217096,1 -5,18
2021 1296852,9 1490258.,9 -197937.,4 -3,63
2011-2021 - - - -3,11
2022 1787395,6 27054233 -914701,7 -17,62
2023 2671998,0 4014418,1 -1333110,7 -20,39
2024 3122713,4 4486682,7 -1358500,1 - 17,74
2025 3834209,6 5473577,2 -1635782,2 -18.32
2022-2025 - - - -18,52

Source: built by the author based on: [6]

According to the results of the analysis, it was found that during the period under

study, the state budget was never executed with a surplus; on the contrary, a budget
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deficit was observed. And, the state budget, as a component of the public finance
system, reflects the main financial indicators that ensure, among other things, support
the stability of the country's financial system. Thus, in 2013-2014, the deficit was
4.45% of GDP and 4.98% of GDP, respectively. As we can see from the data in Table
I, since 2011 and in fact to the present time, the deficit has become a chronic
phenomenon. As international experience shows, in some cases, a chronic deficit can
lead to rapid default. In 2014, the decline in the economy and financial instability was
the result of russian aggression in eastern Ukraine (due to the occupation of certain
parts of the Donetsk and Luhansk regions and the Autonomous Republic of Crimea).
However, being in extremely difficult conditions, the then government restrained the
growth of public debt and ensured the financial stability of the country. In 2020, the
state budget deficit amounted to more than UAH 217 billion or 5.18% of GDP, and in
2021 this figure amounted to 3.63% of GDP, i.e., it decreased by 1.55 percentage
points compared to 2020.

With the full-scale invasion of Russia into the territory of Ukraine, the situation
became even more acute. Since the deficit of the State Budget of Ukraine in 2022
amounted to almost 915 billion UAH or 17.62% of GDP. This was actually the
highest indicator of the budget deficit and its share in GDP, if compared with the pre-
war period. However, during the hot phase of the war in 2023, this indicator
increased by another 2.77 percentage points compared to 2022 and amounted to
20.39% of GDP or 1.33 trillion UAH. Already in 2024, as can be seen from the data
in Table 1, the budget deficit amounted to 1.35 trillion UAH or 17.74% of GDP, i.e.
decreased compared to 2023 by 2.65 percentage points. However, in 2025, the budget
deficit increased again compared to 2024 to UAH 1.63 trillion or 18.32% of GDP, i.e.
by 0.58 percentage points.

Analysis of the share of the budget deficit in GDP during 2011-2021 indicates its
unstable state in peacetime, which averaged 3.11% of GDP. However, in the war
period of 2022-2025, instability increased and the generalized average indicator is
18.52% of GDP, 1.e. increased by 15.41 percentage points compared to peacetime

conditions. This gives grounds for concluding that with the increase in instability
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caused by the war, the state budget deficit has significantly increased due to the need
to meet the ever-growing needs of a warring country.

The study found that, in addition to the budget deficit, the reasons for the
growth of public debt in Ukraine were: inflation and devaluation of the hryvnia,
especially at the beginning of the war; a sharp decline to the lowest possible level of
investment attractiveness; the need to constantly attract financial resources through
loans to restore damaged or destroyed energy, social, critical infrastructure, industrial
facilities, etc.; dependence on imported energy sources (electricity, natural gas,
petroleum products); constant appeal to international financial organizations: the
IMF, the World Bank and other institutions to obtain funds. Due to persistent
instability, these factors led to the growth of public debt.

The existence of a significant budget deficit, as shown by international
experience and practice, always leads to greater attraction of additional funds to cover
it and an increase in the volume of public debt [7, p.41].

In times of war, the government is forced to review established peacetime
approaches to using mechanisms and instruments for mobilizing finances, ensuring
the servicing and repayment of state obligations in order to overcome the challenges
and risks that have arisen in the new, de facto, wartime reality.

It 1s worth noting that during war, problems immediately arise with servicing the
public debt and the inability to fill the revenue part of the state and local budgets to
form an appropriate level of expenditures, which, in our opinion, is a characteristic
feature of any country whose economy is engulfed in war.

Our research showed that in 2024, the state and state-guaranteed debt amounted
to UAH 6,980,964.9 million, which was almost 92.0% of GDP. According to the
Ministry of Finance of Ukraine, as of December 31, 2025, the total state debt
amounted to UAH 9,042,678.5 million, including: external debt - UAH 7,011,176.5
million and internal debt - UAH 2,031,502.0 million. That is, by the end of 2025, this
figure 1s almost USD 200 billion or 100 percent of GDP [8]. According to forecasts
of the International Monetary Fund (IMF), due to growing military needs, in 2026 the

size of the state debt of Ukraine will increase to 132.0% of GDP, which increases the
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signs of instability in the long term. As international experience shows, there are
countries where the share of state debt also exceeds 100 percent of GDP, among
them: the USA (125% of GDP), Japan (over 250% of GDP). However, not only the
share of debt in GDP is important here, but the cost of its repayment and servicing,
and this issue will definitely arise for Ukraine, if not now, then after the end of the
war. Under any conditions of instability, the issue of effective debt management
remains relevant, which involves the application of a system of state financial policy
measures aimed at optimal attraction, minimal costs for debt servicing and
repayment, as well as ensuring an acceptable level of risk for the financial system and
the national economy. It is important that this factor does not turn into a future
trap/threat and does not slow down the development of the Ukrainian economy. After
all, the stability of the public debt is primarily a state of public finances where there is
no need to implement financial measures to reduce budget expenditures and increase
taxes, and the volume and dynamics of the public debt do not become an obstacle to
the fulfillment of debt obligations and the solvency of the state. The government is
aware of the risks, since the stability of the public debt is one of the important
elements of financial stability and is reflected in its ability to fully fulfill the debt
obligations assumed by the country without significant risk and threats to socio-
economic development and the efficiency of the functioning of the financial system
of the state. The content of effective public debt management is to create such a
structure and volume of public liabilities that contributes to macro-financial stability,
minimizes debt service in the medium and long term, supports the country's debt
sustainability, and ensures financing of the budget deficit and state programs. The
main mechanisms for achieving effective debt management are the coordination of
debt policy with monetary and budgetary policies, the definition of the target debt
structure (share of external/domestic, currency structure, repayment terms), the
development of a medium-term public debt management strategy. Based on the actual
situation and in order to optimize the structure of the public debt and ensure the
country's transition to a more sustainable debt trajectory, the government approved in

December 2025 the Medium-Term Public Debt Management Strategy for 2026-2028

26



[9]. After all, the accumulation of debt obligations, the decline in production, GDP,
the decline in social standards, the unemployment rate, economic cyclicality, and the
depreciation of the national currency are all factors of instability that affect financial
stability.

Our research showed that with the change in objective reality associated with the
war, extraordinary measures were taken to mobilize financial resources for the needs
of the army and other important areas of the country's life support, so the state was
forced to use various mechanisms for raising funds, including debt instruments.

An important direction in ensuring the financial stability of Ukraine is the search
and attraction of sources of irrevocable financial assistance. This will, to some extent,
protect against excessive pressure on public finances and protect Ukraine from debt
stranglehold.

Reducing the critical debt burden should be carried out taking into account the
existing structure of state and state-guaranteed debt, in particular Eurobond loans and
loans from international financial organizations and institutions. To reduce the budget
deficit and ensure Ukraine's debt sustainability, both now and during the post-war
recovery period, it is desirable to use the tool of restructuring the state debt through
the implementation of the following steps:

- the use of broader programs in post-war reconstruction using debt swaps in
exchange for financing climate measures and other targeted environmental
programs;

- establishing close interaction and cooperation with potential partners,
creditors in the implementation of debt swaps, including by involving
competent advisors among international financial organizations in the
development of an instrument for implementing the experience of countries
that have converted debts for the development of the "blue economy" with
the issuance of "blue" bonds to the development of "green" bonds in Ukraine.
(4s is known, a green bond is a fixed-income instrument designed to support
projects related to the climate or environment. Green bonds are used to

finance or refinance investments, projects, expenses or assets that help solve
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climate and environmental problems. However, there is no single standard

for green bonds).
The increase in public and state-guaranteed debt during the war requires specific,
effective measures to reduce it, so one way is to introduce debt-for-nature or debt-for-
climate mechanisms in Ukraine, which should reduce the debt burden and in return

provide promising "green" financing and restoration of the polluted ecosystem.
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I'ap0y3 Cepriii BikropoBuu
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BUKJIa/1a4 KadeIpu 1HKEHEPHO-TEXHITHUX
3aX0/1B UBUILHOTO 3aXUCTY

Macunuyk Kupuiao MukonanoBud
KaHJIUJAT MeIaroriyHux HayK, TOIEHT
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y cdepi IUBIILHOTO 3aXHUCTY
Hosropoguenko Auaina IOpiiBHa
TOKTOP imocodii

cTaplIuii BUKJIaaad kadeapu
1HKEHEPHO-TEXHIYHUX

3aXO0/I1B [IUBLILHOTO 3aXUCTYy

Aconbkuii Bitamiid BikropoBuu
KaHIUJIAT TICUXOJIOTIYHUX HaYK,

CTaplIMid HAYKOBUM CIIBPOOITHUK
HanionanbHuil yHIBEPCUTET LHUBUIBHOTO
3aXUCTy YKpaiHu

M. Uepkacu, Ykpainu

30



BJIALITYBAHHS TA NOJOJIAHHSA HEBUBYXOBUX TH)KEHEPHUX
3AI'OPOIKEHB IIIPO3AIJTAMU IH)KEHEPHOI CJIYKBH JICHC
YKPAIHHA

AHoOTaNisi: PO3DISIHYTO AaKTyalibHI THTAHHS BIAIITYBAaHHSA Ta IOJIOJIAHHS
HEBUOYXOBHX 1HXXEHEPHUX 3aropo/’K€Hb y CHUCTEMI IUBLIBHOTO 3aXHUCTy YKpaiHH.
[IpoanaiizoBaHO Cy4acHUH CTaH MaTepiadTbHO-TEXHIYHOTO 3a0€3MEeUEHHS i IPO3/I1ITiB
1HXKeHepHoi cimyk0u JlepkaBHa ciyx0a VYkpaiHu 3 HaA3BUYAWHUX CHUTYaIlii,
BU3HAYEHO OCHOBHI NpOOJIeMH OpraHi3aliiiHOro, TEXHIYHOIO Ta KaJpOBOIO
XapakTepy, 10 BIUIMBAIOTh HAa €(EKTUBHICTb BHUKOHAHHS 1HXKEHEPHUX pOOIT Yy
CKJIAJIHUX YMOBaX HaJ3BUYAWHMX CHUTyallii Ta OoloBux pAii. OOrpyHTOBaHO
HEOOXITHICTh ~ BIPOBA/DKCHHS  Cy4YacHUX  IHXKEHEPHHX  pIlIeHb,  3aco0iB
PaIIOCNIEKTPOHHOTO 3aXUCTy Ta MUCTAHIIMHOTO KepyBaHHS 1H)KEHEPHOIO TEXHIKOIO
JUISL TIJIBUILICHHST Oe3MeKkr 0CO00BOIO CKiaay Ta €(h)eKTUBHOCTI BUKOHAHHS 3aB/IaHb.
3anponoHOBaHO KOMILJIEKCHUN MIAX1A JO BAOCKOHAJIEHHS MPOLIECIB BIAIITYBaHHS Ta
MOJI0JIAHHS 1H)KEHEPHUX 3arOPO/IPKEHbB 13 YpaxyBaHHSIM Cy4aCHHUX 3arpo3.

Kuro4oBi cioBa: HeBHMOYXOB1 I1HXKEHEPHI 3aropo/KEHHS, LHUBUIBHUI 3aXUCT,
1HKEHEpHA TEXHIKa, PO3TOPOJKEHHS, NUCTAHIIIIHE KepyBaHHSA, PaJli0eICKTPOHHHMA
3aXHUCT, 1HKEHEpHEe 3a0e3ledueHHs, HaJ3BHYaiHI cuTyallli, Oe3neka 0co00BOTO

CKJIaLYy.

Y cyuvacHux ymoBax ¢yHKuioHyBaHHs JlepkaBHa ciyx0a VYkpainu 3
HAJ3BUYAWHUX CHUTyallli BaXXJIMBE Miclle 3aiiMae 1HXXEHEpHE 3a0e3MeueHHs il
I1IPO3AUTIB i Yac JIKBiAIil HACHIIKIB HAJ3BUYAHHUX CUTYaIlil, a TAaKOXK Yy Tepiof
BOEHHOTO cTaHy. OJHUM 13 KIIOUOBHX €JIEMEHTIB TakKoro 3a0e3ledyeHHsl €
BJIAINITYBaHHS Ta IMOAO0JAHHSI HEBUOYXOBUX 1HKCHEPHUX 3arOPOIKCHb.

HeBuOyxoB1 3aropojiKe€HHsI 3aCTOCOBYIOTHCS [IJII OOMEXKEHHS JIOCTyIy [0
HEOE3MEeYHNX 30H, 3aXUCTy OCOOOBOT0O CKIay, JOKali3alli HacliIKIB aBapiil 1
karactpod, a Takok A 3a0e3neueHHs Oe3MeYyHOro BUKOHAHHS —aBapiiiHO-

pPATYBaJIbHUX pOOIT. BOHH MOXYTh CTBOPIOBATHCS fK 13 MICIIEBUX MaTepialiB, Tak 1 3
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BUKOPHCTAHHSIM MPOMUCIOBHX BHUpOOIB, 0 3a0e3nedye iX MIBUIKE PO3rOpTaHHS B
yMOBaX 0OMEKEHOTO 4acy.

[IpakTrka misuIbHOCTI TiApo3ALTIB JlepikaBHa city»k0a YKpaiHu 3 HaJI3BUUAMHUX
CUTYyalllil CBITYUTH TIPO HASIBHICTH HU3KU CUCTEMHUX NPOOJIeM y cdepi BiamTyBaHHS
Ta TOJOJAHHS HEBUOYXOBUX IHXKEHEPHUX 3aropo/KEHb, IO Oe3MocepeHbO
BITUBAIOTh HAa €(PEKTUBHICTh BUKOHAHHS 3aBJaHb 32 MPU3HAYCHHSIM.

Hacamnepen cnig BiA3HAYUTH HEIOCTAaTHIA pPIBEHb MarepiaibHO-TEXHIYHOTO
3a0e3MeUeHHs MiAPO3JUIIB, KU TPOSBISIETECA B OOMEXKEHIH KIJIBKOCTI Cy4acHOT
IHKEHEPHOI TEXHIKM, 30KpeMa €KCKaBaTopiB, OyJabJ03€piB Ta CIeliali30BaHUX
MallMH PO3TOPO/KEHHA. YHACHIJIOK IIbOTO 3HAYHO YCKIJIQJHIOETHCS BHUKOHAHHS
1H)KEHEpHUX POOIT y CTUCII TEPMiHH, OCOOJIMBO B YMOBax MacIITaOHMX pyHHYBaHb
a00 HEeOOX1AHOCTI ONIEPATHBHOTO pearyBaHHS.

He meHm BaxmmBOrO mMpoOJIeMOoI0 € HeOCTaTHIN PIBEHbB IMiITOTOBKA 0COO0OBOTO
CKJIaJy /10 BUKOHAHHS 1HXKEHEPHUX POOIT y CKIAJHUX Ta HEOE3MEeYHUX YMOBax.
VneThest mpo poboTy B 30HAX PYIHYBaHb, MOKEXK, XIMITHOTO 3a0pyIHEHHS, a TAKOXK
1] 3arpo3010 MOBTOPHUX ypa)keHb. BiJICYyTHICTh HaNEXKHOI MPAKTUYHOI IMiIFOTOBKU
Ta BIAMPAaNbOBAaHUX AJTOPHTMIB i y TaKMX YMOBax NPH3BOAWUTH JIO 3HIKCHHS
e(eKTUBHOCTI pOOIT 1 301IBIIICHHS] PU3UKIB JJIs1 PSITYBAJIbHUKIB.

OxpeMy yBary ciij IpUAUIATYA TIpoOlieMaM opraHizallii B3aeMoii Mi>K pi3HUMU
CiIy>k0aMHU Ta MiAPO3LIAMH ITiJ Yac JIKB1IAIll1 HACTIKIB HaJI3BUYAHHUX CUTYaLlIH [2,
ct. 28]. YV Bumaakax MacImITaOHUX MOMIA HEAOCTAaTHS KOOPAMHAINS I MOXe
OpU3BOAUTH 10 JyOnroBaHHA (YHKIIM, BTpard Yacy Ta HepallOHaJIbHOTO
BUKOPHCTAHHS HasBHUX PECYPCIB.

CyTTeBi TpyaHOINl BHHHMKAKOTh 1 TMiJ Yac TMOJOJAaHHSI BXE 1CHYIOYHX
3aropojKeHb, YTBOPEHUX YHACTIIOK 00HOBUX J1i a00 pyiHYBaHHS 1HPPACTPYKTYpH.
Taki 3aBanmu 4YacTo MarOTh CKIAIHY CTPYKTYpy, 3HAuHI OOCSTH Ta TOTPEOYIOTh
3aJIy4eHHs MOTY>KHO1 1HKEHEPHOI TEXHIKH, 1110, Y CBOIO Yepry, 301IbIIYy€e TPUBAIICTb

pOOIT 1 HABaHTAXKEHHSI Ha 0COOOBUM CKIIa.
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ICHC
YKPAIHU

BUSABNEHHA OBCTEXEHHS PO3POBJIEHHSA NOAONAHHSA 3ABE3MNEYEHHSA NPOXOAY
HEBUBYXOBUX TA OLUMHKA PILWEHDb TA 3ArOPOAKEHDb 3A AN PATYBAJbHOI
IHXEHEPHUX 3ArOPOQXEHD NNAHYBAHHSA POBIT AOMNOMOIOI0 IHXEHEPHOI TEXHIKV TA EBAKYALLII
3ATOPOXKEHD TEXHIKU TA IHCTPYMEHTIB

Puc. 1. IlogonanHs iHKEHEPHUX 3ar0pPOIKeHb

Oco0n1BOi aKTyaJbHOCTI B Cy4yaCHHMX yMOBax HaOyBae mpoOiema BiJCYTHOCTI
ITATHUX 3aCO01B PaJi0CIEKTPOHHOTO 3aXUCTy Ha 1HXKEHEPHIN TexHiii. BpaxoByroun
AKTUBHE 3aCTOCYBaHHS NMPOTHBHUKOM OE€3MIJIOTHUX JITaJbHUX amapariB, 30KpeMa
FPV-nponis, po3BinmyBansuux BIIJIA, iHmkeHepHa TEXHIKA, sIKa MPAIIO€ Ha BIIKPUTIH
MICLIEBOCTI Ta Mae OOMEKEHY MOOUIbHICTh, (DAKTUYHO CTA€ OIHIEIO 3 MPIOPUTETHUX
i€ ypaxeHHs.

BincytHicTs 3ac00iB pagioeneKTpoHHOT poTuii [3, cT. 22] cyTTEBO MIABUINYE
PU3MK Ypa)XE€HHSI SIK camMoi TEXHIKHM, TaK 1 ii OmeparopiB, 10 3MYIIYy€ BUKOHYBaTH
po0oTH y ckopodueHOMY ab0 mepepuBIacToMy pexkuMi. Lle, cBo€r0 4eproro, HETraTUBHO
BIUIMBAE Ha 3arajibHy €(eKTHUBHICTH JIIKBIJAIil HACTIAKIB HAJA3BHYAHHUX CHUTYaIliH,
MPU3BOANTH 1O BTpar a0o0 TMOIIKOKEHHS TEXHIYHUX 3aco0iB Ta 0OyMOBIIIOE
HEOOX1AHICTh TOAATKOBOTO 3ATYyUEHHS CHJT TIPUKPHUTTS.

TakuM 4YUHOM, CYKyIHICTh 3a3Ha4€HUX (DaKTOpIB CBIAYUTH MPO HEOOXITHICTH
KOMIUIEKCHOTO BJIOCKOHAJICHHS MiJIXO/IB /10 1HKEHEPHOTO 3a0€3MeUeHHs MiAPO3/I1IIiB
JICHC, 3okpeMa MNUIAXOM IMJABUINEHHS  PIBHA  TEXHIYHOTO  OCHAIICHHS,
YIOCKOHAJIEHHSI IIJATOTOBKM OCOOOBOTO CKJaAy Ta BIPOBAIKEHHS Cy4acHHUX
TEXHOJOTIYHUX PIIIeHb, CIPSIMOBAHMX Ha 3HIKCHHS PHU3UKIB Y 30HI BUKOHAHHS
POOIT.

[TigBuieHHs e(EeKTUBHOCTI BIIAIUTYBaHHS Ta TMOAOJAHHS HEBUOYXOBUX

iH)KeHepHI/IX 3aropo/PKCHb MOKIIMBEC 3a PaxyHOK 3aCTOCYBAaHHS KOMIIJIICKCHOI'O
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M1IX0AY, 110 TIOEJIHY€ OpraHi3alliiiHi, TEXHIYHI Ta HaBYaJIbHI 3aX0A1 B €JIMHY CUCTEMY
1mKeHepHoro 3abesneueHHs [1, cr. 34]. Takuii migxig mMae OyTH COpsIMOBAaHMM Ha
ONTHUMI3allll0 BUKOPUCTAHHS HassBHUX PECYPCIB, CKOPOUEHHS Yacy BUKOHAHHS POOIT 1
3HIDKCHHS PU3UKIB JJIs1 0CO00BOTO CKIIamy miapo3nuiiB Jlep:kaBHa ciryx0a Ykpainu 3
HaJ3BUYAHHUX CHUTYAIlIH.

OaHMM 13 KIIIOYOBUX HANpsAMIB € BIOCKOHAJICHHS MaTepiaJibHO-TEXHIYHOI 0a3u
OiAPO3AUTIB 1HXKEHEPHOT CIIYy)KOM IMIJISIXOM iX OCHAIEHHS CY4YacCHOK0 1H)KEHEPHOIO
TEXHIKOI0. 30KpeMa, 3aCTOCYBAaHHSI €KCKaBaTOPIB J103BOJISIE €(PEKTUBHO BUKOHYBAaTH
poOOTH 3 pUTTA pPOBIB 1 TpaHiled, Oynbro3epiB - 3AliCHIOBaTH (opMyBaHHS
3eMJISHMX BaJliB Ta PO3YMILNEHHS TEPUTOPIM, aBTOKpaHIiB - 3a0e3meuyBaTH
BCTAHOBJICHHS OCTOHHUX 1 METaJeBUX KOHCTPYKIIM, a cremiali30BaHuX MalluH
PO3TOPOKCHHSI -OTIEPATUBHO JIKBIJIOBYBaTH 3aBajii Ta CTBOPIOBATH IPOXOJIH.
HasBHiCTh Takoi TEXHIKU CYTTEBO MIJIBUINYE MPOAYKTUBHICTH POOIT 1 3abe3mneuye ix
BUKOHAHHS y CTHUCII TEPMIHH.

Baxx/iMBUM acmnekToM € BOPOBAKEHHS pPAIllOHAJBHUX CIOCO0IB BUKOHAHHS
1H)KEHEpHUX POOIT. Y CydacHUX YMOBAX JIOIIJILHUM € BUKOPUCTAHHS MEXaH130BaHOTO
crocoOy sIKk OCHOBHOTO, IO 3a0e3neuye HaouIblly €(EeKTUBHICTh, PyYHOTO — Y
BUIIAJIKaX OOMEXEHOTO JIOCTymy abo BiJCYTHOCTI TEXHIKHM, a TaKOXK KOMOIHOBaHOTO
MiIX0AY, SKUH TOEIHY€E TepeBard 000X METOJIB 1 € HaWOUIbIl yHIBEPCAIbHUM Y
IPAKTUYHIN IISUTBHOCTI.

[IpakTraHa peamizaris 3a3HAUCHHUX IIIXOMIB Iepeadadyac CTBOPCHHS 3EMIISTHHX
BaJliB 1 POBIB JI1 OOMEXEHHSI JOCTYNy [0 HEOE3MEUHUX 30H, BCTAHOBJICHHS
O0eToHHUX OJIOKIB Ta METaJeBUX 3aropo/KeHb, (POPMYBaHHS 3aBaJIB 13 MICLIEBUX
MaTepiaiiB, a TAaKOXK OOJAITyBaHHS TUMYACOBUX Oap’epiB Oe3MocepelHbO B paiioHi
HAJ3BUYaHOI CuUTyalii. Y CBOIO 4Yepry, I[OJOJIAHHS 3aropoikKeHb MOTpelye
3aCTOCYBaHHS MEXaHI30BaHOTO PO3UHUIINEHHS 3a JOIMOMOTOK EKCKaBaTopiB 1
HABAaHTAXXyBauiB, JEMOHTaXYy KOHCTPYKLIA 13 BHUKOPUCTAHHSAM T1APaBIIYHOTO
IHCTPYMEHTY, Pi3aHHS METAJEeBUX €JIEMEHTIB, ApOOIeHHS OETOHHMX KOHCTPYKUIH, a

TaKOXX PYYHOTO PO30MPAHHS Y CKIIATHUX YMOBaX.
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OxpeMy yBary HEoOXiJIHO MPHUAUIATH MIJTOTOBI[I OCOOOBOrO CKJaay, fKa Mae
3M1ACHIOBATHUCS MUISXOM PETYJISIPHOTO MPOBEJACHHS MPAKTUYHUX 3aHATh, TPEHYBaHb 1
HaBYaHb, MAKCUMaJIbHO HAOIMKEHUX J0 peajbHUX YMOB BUKOHAHHS 3aBAaHb. Takuii
miaXia 103Bossie chOpMyBaTH CTIHKI MPAKTUYHI HABUYKU Ta IMBUIIUTH TOTOBHICTH
IPO3ILTIB JI0 I y CKJIaJHIM onepaTuBHIA 00CTaHOBIII.

B ymoBax 3pocTaroyoi 3arpo3u 3acTocyBaHHSI O€3MIJIOTHUX JIITAJIBHUX anapariB
Ta BHUCOKOTOYHOI 30pOi OCOONMBOrO 3Hau€HHs HaOyBa€ MiABHUILEHHS >XHBYYOCTI
1HKEHEPHOI TEXHIKM Ta 3abe3nedeHHs Oe3neku ii oneparopiB. Y 1bOMY KOHTEKCTI
NEePCIIeKTUBHUM HAIPSIMOM € BIIPOBAKEHHSA 3aC001B PalioeIeKTPOHHOTO 3aXUCTY Ha
1HXKeHepHi TexHimi. OcCHaIeHHs eKCKaBaTopiB, OyiabJ03€piB Ta I1HIIMX MAIIUH
KOMITAKTHUMHU CHUCTEMaMH PajiloeeKTPOHHOI OOpOThOU /103BOJISIE 3HUKYBATU
e(heKTUBHICTH 3aCTOCYBaHHS BOPOXKUX OC3MUIOTHUX arapariB, MOPYIIyBaTH KaHAIH 1X
YOPAaBIIHHS Ta 3MEHIITYBAaTH WMOBIPHICTh ypaKE€HHS TEXHIKW TIiJ] 9aC BUKOHAHHS
poOiT. KpiM TOro, CTBOpPEHHS JIOKAJILHOIO PAIIOCIEKTPOHHOIO 3aXUCTy Yy BUIVISIL
YMOBHOTO «3aXHCHOTO KyIOJia» HaJ poO0U0I0 30HOIO CTIpHsIE MiABUILEHHIO 3arajibHOi
Oe3IeKr MPOBEJACHHS 1HXKCHEPHUX 3aXO0/I1B.

Pa3om 3 TuM, epeKTUBHICTh 3aCTOCYBaHHS 3aC00IB PaAiOCICKTPOHHOTO 3aXHUCTY
3QJIEKUTh Bl iX TEXHIYHMX XapaKTePUCTUK, 30KpeMa pajiycy [ii, 4acTOTHOTO
Jiara3oHy, PiBHS €HEProCIOKMBAaHHS Ta CTIMKOCTI A0 BIUTMBY 30BHINIHIX MEPEIIKO/I,
mo MnoTpedye MOAATBIIOT0 HAyKOBOTO OOTPYHTYBaHHS Ta ajamnTaiii 10 YMOB
BuKopuctanHs y migposauiax JCHC.

[HIIMM ~ BaXJIWMBUM HampsAMOM ITiJIBHIICHHS OC3MEKH € BIPOBAIKCHHS
TE€XHOJOTIM JIUCTAHLIMHOTO KEPyBaHHS 1HXEHEPHOI TEXHIKOK, IO JI03BOJISIE
BUKOHYBaTH poOoTu 06e3 Oe3nocepeaHboi MPUCYTHOCTI omeparopa B HeOe3MeuHii
30H1. BukopucTaHHs AUCTAHIIITHO KEPOBAHUX CUCTEM 3a0€3MeUy€e CYyTTEBE 3HHKECHHS
PU3UKY JJS JKUTTS OCOOOBOTO CKJIaay, CTBOPIOE MOXIIMBICTH Oe3MepepBHOTO
BUKOHAHHS POOIT B yMOBax OOCTpIJIIB, a TAKOXK J103BOJIsIE €(DEKTUBHO JIATH B 30HAX
NIJBUINEHOT HEOEe3MeKHu, 30KpeMa MpU HAsBHOCTI MIHHOI 3arpo3u, XiMIYHOTO

3a0pyaHeHHs a00 3HaYHUX PYHHYBaHb.
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BramTyBaHHs Ta TIOMOJIAaHHS HEBHOYXOBUX IH)KEHEPHHX 3aropo/KEHb €
BAXJIMBUM €JIEMEHTOM 1H)KeHepHoro 3abe3neueHHs mnigpos3auiie JICHC mnpu
pearyBaHHI Ha HaJ3BUYalHI CUTYaITIi.

EdexkTuBHICT, BUKOHAHHS IUX 3aBJaHb BU3HAYAETHCS PIBHEM TEXHIYHOTO
OCHAIlleHHsI, TPOQEeCiiHOI TIATOTOBKOID O0COOOBOrO CKJIaJy Ta HaJICKHOIO
opratizali€ro poOiT. ¥ cydacHHUX yMOBaX 0COOJIMBOI aKTyaJbHOCTI HaOyBa€ 3/1aTHICTh
OiAPO3/AUIIB MIBUIKO CTBOPIOBATH 3aropo/KEHHS Ta 3abe3rmeuyBaTu iX OIlepaThBHE
TIOJIOJTaHHS.

Peanizaiis 3anponoHOBaHUX 3aXOAIB COPUATUME MIJBUILEHHIO PIBHA O€3IEKH,
CKOPOUYEHHIO YacCy BUKOHAHHS aBapiiHO-PATYBaJIbHUX POOIT Ta 3MEHIIEHHIO PU3HKIB

JU1s 0COO0BOTO CKIIadYy.

CIIMCOK BUKOPUCTAHUX /I’KEPEJI:

1. Koaekc IMBILIBHOIO 3aXUCTy YKpaiHU.

2. IlocranoBa Kabiner MinicTpiB VYkpainu. Bix 09 ciung 2014 p. Nell «IIpo
3aTBep/keHHS [loJIOKEHHS TIpO  €IWHY JEp’KaBHY CHCTEMY ITUBIILHOTO
3aXUCTY».

3. 3axon Ykpainu penakiiis Biz 24.01.2026 «IIpo HarioHanbHy 0e31eKky YKpaiHnmy.
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THCTUTYUIHNHUN MEXAHI3M CEPTU®IKAIII OPTAHITYHOI
MMPOJYKIIII B YKPAIHI

[HCTHTYLIMHUI MexaHi3M  cepTudikallii opraHiyHoi MPOAYyKIli B YKpaiHi
chopMyBaBcs y Mexax [PaBOBOTO pPErylIOBaHHSA arpapHoi cdepu, CcucTteMu
TEXHIYHOTO PETYJIIOBaHHS Ta JEPXKABHOTO KOHTPOI y cdepi 00iry xapuoBux
npoaykrtiB. HopmarusHa 6aza BU3HAua€e MOPSI0K BUPOOHUIITBA, OOITY, MApKyBaHHS 1
KOHTPOJIFO OPraHiyHOi NPOAYKLIi, a OpraHu Jep>KaBHOI BJIaJd Ta aKpPEAUTOBaHI
yCTAaHOBU 3a0e3MeuyroTh (PYHKI[IOHYBaHHs BIAMOBIAHMX mpouenyp. lleHTpanbhe
MICLIe Y NPAaBOBOMY pEryiioBaHHI 3aiiMae 3akoH YkpaiHu «lIpo OCHOBHI HMpHUHLIMIH
Ta BUMOTM JO OPraHIYHONO BHUPOOHMIITBA, OOIry Ta MapKyBaHHS OpraHIYHOi
npoaykiiii» [1], sKuil BCTAaHOBIIOE MpaBUiia OpraHi3allii OpraHiyHOTO BUPOOHMUIITBA,
BU3HAYAa€ TIOPSJIOK cepTudikaiii omeparopiB PpHUHKY, 3aKpIIUIIOE BUMOTH JI0
MapKyBaHHS MPOAYKIIi Ta periaMeHTy€e MPOIelypy AePKABHOTO KOHTPOIIIO.

HopmaruBHe miarpyHTs QyHKIIIOHYBaHHS OpraHIYHOTO BUPOOHMUIITBA TIOB’s3aHE
3 MNOJOKEHHSAMU 3akoH VYkpainu «IIpo nepxkaBHYy MIATPUMKY CLIBCHKOTO
rocrogapcTa YkpaiHu» [2], sikuii BU3HAYa€ HAMPSIMU JEP>KaBHOI MOJITUKUA y cdepi

arpapHoro BI/IpO6HI/IHTBa Ta BCTAHOBIIOE MEXaHI3MU CTUMYJIOBAHHA PO3BUTKY
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CUIBCBKOIO TOCIOapCTBA. PeryntoBaHHs BUPOOHUITBA Ta OOITY XapuOBUX MPOIYKTIB
3M1ACHIOETHCS BIAMOBIIHO 10 3aKkoH Ykpainu «[Ipo OCHOBHI MPUHIIMIK Ta BUMOTH 10
0€3MeYHOCTI Ta SKOCTI XapuOBUX MPOAYKTIB» [3], 110 BCTAHOBIIIOE 3arajbHi BUMOTH
710 BUPOOHUIITBA, O0ITY Ta JEP>KaBHOTO KOHTPOJIIO Xap4OBOi1 IPOAYKITii.

JisnbHICTh opraHiB cepTudikallii 341HCHIOETHCS BIAMOBIIHO A0 3aKOH YKpaiHU
«IIpo TexHIYHI peraMeHTH Ta OLIHKY BIAMOBIIHOCTI» [4], sSIKMil BU3HA4Ya€ MpaBOBI
3acaau OIIIHIOBaHHSA BIANOBIAHOCTI MPOMYKIi BCTAaHOBJICHHMM BHUMoOTaMm. Hopmu
3a3HAUYEHOT'0 3aKOHY PErIaMEHTYIOTh MPOLEAYPH NEPEBIPKU BIAMOBIIHOCTI MPOYKITIi
TEXHIYHUM pPErIaMEHTaM, MpaBWiIa (PYHKIIOHYBAHHS OpraHiB OLIHKHU BiAMOBIIHOCTI
Ta MOPSJOK MiATBEP/DKCHHSI pe3yapTariB cepTudikaiii. [HCTUTYHINHUN MexaH13M
ceprudikamii mnepemdadyae  3acTOCYBaHHS  MPOLEAYP  aKpeauTallii  OpraHiB
ceprudikaiii, SKi TPOBOAITH I1HCIEKIIHHI TEpPEeBIpKM BHUPOOHHKIB OPTraHIYHOI
IPOTYKIIIi.

[ToBHOBaXXeHHS 3 akpeauTalli opraniB ceprudikanli nokaagaeHi Ha HanionanbHe
areHTCTBO 3 akKpeauTalli YKpaiHu, IISUIbHICTh SIKOTO pErIaMEHTY€eTbCs 3aKoH
VYkpainun «IIpo akpeauTaiiro opraHiB 3 OIIIHKM BIAMOBiAHOCTI» [5]. ¥V Mexkax
MOBHOBa)XEHb areHTCTBO MPOBOJUTH OLIHIOBAHHS JISJILHOCTI OpPraHiB cepThdikailii,
nepeBipsie X BiAMOBIAHICTh MDKHAPOIHUM CTaHAApTaM Ta BUMOTAM HAI[lOHATBHOTO
3aKOHO/IaBCTBA. PillleHHS TpO HAJaHHS akKpeAuTallii MIATBEPIKYE CIPOMOXKHICTD
oprany ceprudikaiii MPOBOAUTH I1HCHEKIII0 BHPOOHWYMX MPOIECIB, MEPEBIPKY
JOKYMEHTAIlll OmepaTopiB PUHKY Ta MIATBEP/HKCHHS BIAMOBITHOCTI OpraHIYHOL
NPOAYKIlii BCTAHOBIIEHUM TIPAaBHJIAM.

[IpaBoBe peryntoBaHHS BHPOOHHUIITBA OPraHIYHOI MPOAYKIIi 3IIACHIOETHCS 3
ypaxyBaHHSIM BHUMOT 3aKOHOJABCTBa y cdepl HACIHHUIITBA, TBAPUHHUIITBA Ta
BUKOPUCTAHHS 3€MEJIbHUX pecypciB. BigHocuuu y cdepi BUpOOHHMIITBA HACIHHS 1
CaJMBHOTO MaTepially permamMeHTYIOThcs 3akoH Ykpainu «[Ipo HaciHHS 1 caguBHUN
Marepiany [6], Skuil BU3HaYa€ BUMOTH JO BUKOPUCTAHHS HACIHHEBOTO Marepiany y
CimbcbKOMY rocmomapcTBi. Hopmu miomo yTpuMaHHS TBapuH Ta BUPOOHHIITBA
NPOAYKIli TBAPUHHHUIITBA 3aKpimieHi y 3akoH Ykpainu «IIpo miemiHHy crpaBy y

TBapUHHUUTBDY [7]. PerymioBaHHS BUKOPUCTAaHHS 3€Mellb CLIBCHKOTOCHOIAPCHKOTO
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NPU3HAYEHHS 3/IACHIOETHCS BIAMOBIAHO A0 3eMeNbHUM KoAeke Ykpainu [8],
MOJIO’KEHHS SIKOTO BU3HAYAIOTh MIPABOBI 3acaJii BUKOPUCTAHHS 3€MEIIbHUX PECYPCIB Y
CLIBCBKOMY T'OCIIO/IapPCTBI.

[HCTHTYIIMHMI MexaHI3M cepTHudikaiii OpraHiuHOl NPOAYKIIi mepeadadae
BEJICHHS JIEP)KaBHUX PEECTPIB OIEparopiB pUHKY, OpraHiB ceprudikaiii Ta
opra”iyHoro HaciHHs. [lopsiiok BeeHHs Takux peecTpiB BusHaueHui [locTaHoBoro
Kab6inery MinictpiB Ykpainu «IIpo 3aTBepmKeHHsS MOPSAKY BEACHHA ICpKaBHUX
peecTpiB y cdepi opraHiuHoro BUpoOHUITBay [9]. Peectpaiiiitna cucrema 3abe3nedye
007K CyO’€KTIB TOCHOJApIOBaHHS, $KI 3IIMCHIOIOTh BHUPOOHUIITBO abo0 00Ir
OpraHiyHoOi TPOAYKINi, a iHopMallid 3 PEeCTpPiB BUKOPUCTOBYETHCS Y MPOIECI
JIeP>KaBHOTO KOHTPOJIIO Ta 1HCIIEKIIMHOT TIsUThHOCTI.

[TpaBOBI HOPpMH PETIIAMEHTYIOTh TIPABMIJIA MAapPKyBaHHS OPTraHIgYHOT MPOIYKITIi Ta
BUKOPHUCTAHHS BIJANOBIAHUX TO3HAYeHb. BUMOrM a0 MapKyBaHHS OpraHiqHOi
NPOAYKIii BCTAaHOBIIOIOTHCS nonoxeHHs MU [ToctanoBu Kabinery MiHicTpiB Ykpainu
«IIpo 3arBepIKEeHHs AEP>KABHOIO JIOTOTHILY Il OpraHiyHoi mpoxykuii» [10], ska
BU3HAYAE TOPSAJIOK BUKOPHCTAHHS OMIIIHHOTO 3HaKa OpraHiyHOI MIPOAYKINI Ha
TepuTOopii YKpainu. MapKyBaHHSI OpraHiqHOI MPOIYKIIii nepeadayae 3a3HAYCHHS KOy
oprany ceptudikailii, Ha3Bu BUPOOHMKA Ta 1HGOpMAIIii PO MOXOHKEHHS CUPOBHHH.
KoHTponb 3a mNpaBWIBHICTIO BHUKOPUCTAHHS JIOTOTUITY 3IIACHIOETHCS y MexXax
JIEP’KaBHOTO HaIVISAY 3@ 00IrOM XapuOBHUX IMPOAYKTIB.

Po3BUTOK 3aKOHOJABYOTO PETYITIOBAHHS OPraHIYHOTO BUPOOHUIITBA B YKpaiHi
MOB’s13aHUH 13 MPOLIECOM ajanTallii HalllOHAJIbHOTO 3aKOHOAABCTBA JI0 €BPOMEHCHKUX
CTaHAapTiB. [apMoOHI3alis HOpPMAarUBHOI 0a3u 3IIACHIOETHCS 3 YpaxyBaHHAM
MOJIOKEHBb YTOU TIPO acolialiiio Mix YkpaiHoro Ta €BponerickkuM Coro3oMm [11], sika
nependayvae MOCTynoBe HaOMMKEHHS 3aKOHOJABCTBA YKpaiHU /10 HOPMATUBHUX aKTIB
€porneiicekoro Coro3y y cdepi ClIbCHKOr0 rocroiapcTBa Ta 0€3MEYHOCTI XapuOBUX
OpOAYKTIB. Y mpolueci aganrtariii BpaxXxoBylOTbcs mnojiokeHHa Permamenty (€C) Ne
2018/848 [12] mpo opraHiuHe BUPOOHHMIITBO Ta MapKyBaHHS OPraHIYHOI MPOAYKIIIi,
SIKM BCTAHOBJIIOE MpaBuiia (PyHKIIIOHYBAHHS CHUCTEMH OPTaHIYHOTO BUPOOHUIITBA B

nepxapax €Bponeiicbkoro Corosy.
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TakuM 4YMHOM, IHCTUTYUIMHUIA MeXaH13M cepTh(ikalli OpraHiuHoi NPOAYKIIi B
VYkpaini popMyeThCcsi HA OCHOBI B3a€MO/Ii1 3aKOHOAABYUX HOPM, JCP’KaBHUX OpPraHiB
Ta aKpeIUTOBAaHWX YyCTaHOB. HOpPMAaTWBHO-MPAaBOBI AaKTH BHU3HAYAIOTh IpaBUIIA
BUPOOHHUIITBA, TpoLeaypu ceprudikaiii, MOPSIIOK ACPKABHOTO KOHTPOIIO Ta
CUCTEMY BIJMOBIJATBHOCTI 3a TMOPYIIEHHS BUMOT OPraHiyHOTO BHUPOOHMIITBA.
JisIbHICTE  OpraHiB  JIepKaBHOI ~ BJaJAM  CIOPSAMOBAaHA HAa  KOOPJAMHALIIO
(GyHKIIOHYBaHHS CHUCTeMH cepTudikaiii, BEIEHHS IEp>KaBHUX pPEECTPIB Ta
3M1ACHEHHS 1HCIIEKIIHHUX nepeBipok. Opranu cepTudikailii NpoBOJAATh OL[IHIOBAHHS
BIJIMOBIJHOCTI BUPOOHUITBA BCTAHOBJIEHUM IpaBUJIaM, a OMNEpPaTOPU PUHKY
BUKOHYIOTh BHMOTH 3aKOHOJABCTBA II[OJI0 BUPOOHUIITBA, IEPEpOOKH Ta o00Iry

OpraHivyHOI MPOIYKIIi.

CIIMCOK BUKOPUCTAHUX JKEPEJI:

1. TIIpo OCHOBHI NPUHLMIHK Ta BUMOTU JI0 OPraHIYHOTO BHPOOHMIITBA, OOIry Ta

MapKyBaHHSI opraHiuyHoi npoaykiii: 3akoH Ykpainu Big 10.07.2018 p. Ne 2496-

VIII. Penmakins CTaHOM Ha 01.01.2026. URL:
https://zakon.rada.gov.ua/laws/show/2496-19#Text (mara 3BEpHECHHS:
14.03.2026).

2. IIpo mepkaBHY MiIATPUMKY CLIBCBKOTO TOCHOAApPCTBA YKpaiHu: 3akoH YKpaiHu
Binm 24.06.2004 p. Ne 1877-1V. Pemakmis cranom nHa 01.01.2026. URL:
https://zakon.rada.gov.ua/laws/show/1877-15#Text (mara  3BEpHEHHS:
14.03.2026).

3. IIpo OCHOBHI TNPUHIMIN Ta BHUMOTH JI0 OE3MEYHOCTI Ta SKOCTI XapuyOBHX
npoaykTiB: 3akoH Ykpainu Big 23.12.1997 p. Ne 771/97-BP. Penakiiis cranoMm Ha
01.01.2026. URL: https://zakon.rada.gov.ua/laws/show/771/97-sp#Text (mara
3BepHeHHs: 14.03.2026).

4. Tlpo TexHIYHI pernaMeHTH Ta OLIHKY BIJMOBIAHOCTI: 3akoH YKpaiHU BIJ

15.01.2015 p. No 124-VIII. Pepakmis cranom ©Ha 01.01.2026. URL:
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17.05.2001 p. Ne 2407-III. Pemakmis cranom Ha 01.01.2026. URL:

https://zakon.rada.gov.ua/laws/show/2407-14#Text (mata  3BEpHEHHS:
14.03.2026).

[Tpo HaciuHs 1 caguBHUM Marepian: 3akoH Ykpainu Big 26.12.2002 p. Ne 411-IV.
Penakiist CTaHOM Ha 01.01.2026. URL:
https://zakon.rada.gov.ua/laws/show/411-15#Text (mara 3BEPHEHHS:
14.03.2026).

[Ipo miemiHHy crnpaBy y TBapUHHHUIITBI: 3akoH Ykpainu Bim 15.12.1993 p. Ne
3691-XII. Penaxrist CTaHOM Ha 01.01.2026. URL.:
https://zakon.rada.gov.ua/laws/show/3691-12#Text (mara  3BEpHCHHS:
14.03.2026).

3emenbHuil Kogekc Ykpainu: Komekc Ykpainu Bix 25.10.2001 p. Ne 2768-I11.
Penakis CTaHOM Ha 01.01.2026. URL:
https://zakon.rada.gov.ua/laws/show/2768-14#Text (mata  3BEpHEHHS:
14.03.2026).

[Tonoxkennst mpo MiHICTEPCTBO arpapHOi MOJITUKUA Ta MPOJOBOJIbLCTBA YKpaiHHU:
[ToctanoBa Kabinery MinictpiB Ykpainu Big 25.11.2015 p. Ne 1119. Penakuis
cranom Ha (01.01.2026. URL: https://zakon.rada.gov.ua/laws/show/1119-2015-
n#Text (mara 3BepHenHs: 14.03.2026).

[Ipo 3arBepmkeHHS [AEPKABHOTO JIOTOTUITY JUIsI OPTaHiuHOl MPOIYKIIi:
[ToctanoBa Kab6inety MinictpiB Ykpainu Bix 22.05.2019 p. Ne 450. Penaxiis
ctanom Ha 01.01.2026. URL: https://zakon.rada.gov.ua/laws/show/450-2019-
n#Text (mara 3BepHeHHs: 14.03.2026).

VYroaa npo acomiaiito Mixk Ykpainoto ta €BporneiicbkuM Coro30M: MIXKHApOAHUMA
norosip Big 27.06.2014 p. PatugikoBana 3akonom Ykpainu Big 16.09.2014 p. Ne
1678-VII. URL: https://zakon.rada.gov.ua/laws/show/984 011#Text  (mara
3BepHeHHs: 14.03.2026).
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Opra”iyHe BHUPOOHHMIITBO Ta MapKyBaHHS OPraHIYHOI MPOAYKIII: MPUHHATUAN
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Kamypa Irop AnarosiiioBu4

KaHIUaT TEXHIYHUX HayK

3aBigyBay kadeapu

«EHepreTHyHOro 1HXUHIPUHTY Ta POOOTOTEXHIYHUX CHUCTEM)
[TepBomaiicbkuii HaBUAIbHO-HAYKOBHM IHCTUTYT

HVYK imeni anmipana MakapoBa

M. [IepBomaricek, Ykpaina

NEPCHEKTUBU MOJEPHI3AILIL MPOMUCJIOBUX
MAHINYJIAMIAHUX CUCTEM HIJIAXOM IHTETPALIIT IIM®POBUX
TEXHOJIOT'THA TA MIKPOKOHTPOJIEPHOT'O KEPYBAHHSA

AHoTanisi. Y cTarTi NpoBEACHO aHall3 Cy4YaCHHUX MIJXOAIB JO MPOEKTYBaHHS
Ta MojepHi3alii pPOOOTOTEXHIYHUX CHUCTEM. PO3MISHYTO METOIUKY IO€IHAHHSA
KJIACUYHUX  METOMAIB  PO3PAaXyHKYy MEXaHIYHUX TMPUBOAIB 13  CyYaCHUMHU
IHCTpyMEHTaMH KoMl toTepHoro MojentoBaHHs (SolidWorks) Ta BipTyanbHO1
cumymsitii (RoboDK). Onucano npaktTudHui 1OCBIT pO3POOKH CUCTEM KEpyBaHHS Ha
0a31 MIKPOKOHTPOJIEPHUX IUIaT(OpM, IO JI03BOJIE MOJOBXKUTH JKUTTEBUM LIMKII
iCHY104OTO 00MaIHAHHS Ta aJanTyBaTH HOTo 10 BUMOT KoHIen il «[uayctpis 4.0».

KuarouoBi cjoBa: poOOTOTEXHIKa, MPOMHCIOBI MAaHIMYIATOPU, BUKOHABUI

npusoau, SolidWorks, RoboDK, MikpokoHTposiepHE KepyBaHHS, LIU(PPOBI IBIMHHUKHY.
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Beryn. Po3BUTOK cyyacHOI MEXaHIYHOI 1HXKEHEpil Ha eTami Nepexoay 0
[agyctpii 4.0 HemoxiuBuii 06e3 mIMOOKOI 1HTErpamii MeXaHIYHUX BY3IIB 13
u(pPOBUMHU CHUCTEMaMHU KepyBaHHsS. J[s Oararbox IiJNMPUEMCTB Ta HaBYAIBHHX
3aKIadiB  CHOTOAHI TOCTPO CTOITh MHTAHHS HE JHIIEe TPUAOAHHS HOBUX
pOoOOTH30BaHUX KOMIUIEKCIB, a ¥ TIMOOKOI MOJAEpHi3aIli ICHYIOUMX CHCTEM, SKi
MalOTh 3HAUHUH PEeCypc MEXaHIYHOI YaCTHUHH, alie MOPAJIbHO 3acTapily €JICKTPOHHY
CKJIQZIOBY. SIK 3a3HAUAETHCSA y CyYacCHHMX IOCIIDKEHHsX [l], KiIroueM 10 ycCHinmHoi
aBTOMaTH3allii € BUKOPUCTAHHS THYYKHUX MIKPOKOHTPOJCPHHX apXiTEKTyp Ta CHCTEM
BIPTYaJbHOI Iy CKOHAIAIKH.

MeTtoro naHoi poOoTH € OOTPYHTYBAaHHS METOJIMKH KOMIUJIEKCHOT MOJIEpHi3allii
POOOTOTEXHIYHHUX CUCTEM, siKa 0a3ye€ThCsl HA TPUEIHOCTI: TouHOMY 3D-MoOIe0BaHHI,
BIpTyaJbHIA CUMYJIAIII MPOIECIB Ta BUKOPHUCTAHHI BIIKPUTUX MIKPOKOHTPOJIEPHHUX
iatopm s KepyBaHHS MPUBOJAMM. .

AHaJII3 KOHCTPYKTHBHHMX oOcCOOMMBOCTeil Ta BHOip mpuBoaiB. OCHOBOIO
Oynp-sikoro po0OoTa € HOro MexaHlyHa CTPyKTypa Ta cucTema npuBoaiB. Ilpu
IPOEKTYBaHHI a00 MOJEpHI3alli NEepIIOYEepPrOBUM 3aBJAaHHSIM € PO3PAXYHOK
CTaTMYHHUX Ta JUHAMIYHUX HABaHTAKEHb Ha KOXKHY JIaHKy. BukopucraHHs
cepenoBuia SolidWorks Ha erarmi mpoeKTyBaHHS JI03BOJISIE OTPUMATH TOYHI JaH1 MPo
Maco-1HEepIIIHI XapaKTEePUCTUKH JIAHOK [5].

BaxxnuBum acriektom € BuOip Ty TpuBoaa. /(s TOYHOTO MO3UITIOHYBAaHHS B
CydyaCHMX CHCTEMax HalyJacTilie BUKOPUCTOBYIOTHCS KPOKOBI JIBUTYHH Ta
cepBorpuBoau. 3rijiHO 3 podoTamu ['ymentoka O. B. [2], iHTerpailiss MexaTpoOHHOTO
Oiaxoly Ha erami BHOOpPY BUKOHABYMX MEXAHI3MIB JO3BOJIIE CYTTEBO 3HU3UTU
E€HEProBUTpaTU CUCTEMH. B poOOTI pO3MIAHYTO METOAMKY PO3PaxXyHKY HEOOX1THOTO
KPYTHOIO MOMEHTY 3 YpaxyBaHHSM IepeJaBajbHOTO BIJIHOIIEHHS PEAyKTOPIB Ta
1HepIliiT HABaHTAXKEHOTO MAaHIMyJasATOpa, MO OasyeTbcs Ha (QyHAAMEHTATHHUX
MIOJIOKEHHSX TPUKIAAHOI MexaHik. [[s TOYHOrO TMO3WINIOHYBAaHHS B Cy4YacHHUX
CHUCTEMax HaiuacTillle BUKOPUCTOBYIOTHCS:

o KpokoBi aBuryHu: 3abe3neuyroTh BHCOKY TOYHICTh 0€3 CKIJIQJHUX CHCTEM

3BOPOTHOI'O 3B'$I3Ky, 10 € OIITUMaJIbHUM JJI1 CUCTEM CGpGJIHBO'l' HOTY)KHOCTi.
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o CepBonpuBoau: JA03BOJSIOTH PEATi3yBaTH CKIIAJIHI 3AKOHU PYXy 3 KOHTPOJIEM
MOMEHTY Ta IIBHJKOCTi, IO KPUTHUYHO JMJIs ONepamiid 3 TMepeMiHHUM
HaBaHTAKEHHSIM.

B poGoTi po3misiHyTO METOAMKY PO3pPaxyHKy HEOOXITHOTO KPYTHOTO MOMEHTY 3

ypaxyBaHHIM TEpeaBajbHOTO BIJHOIIEHHS PEAYKTOPIB Ta 1HEPIT HABAHTAXEHOTO

MaHIIyJATOpPA.

CrBopennsi mudpoBux ABiliHUKIB y cepenoBumii RoboDK. Onnum i3
HaWOLIbII €(DEKTUBHUX METOAIB MIABUIICHHS HAIIMHOCTI POOOTHU30BAHUX CUCTEM €
BUKOpHUCTaHHS  «uudpoBux  asiHUKIBY  (Digital Twins). BnpoBamkenns
CIEI1aJI30BaHOT0 TMPOrpaMHOro 3ade3neueHHs, Takoro sk RoboDK, no3Bosmse
CTBOPUTH TIOBHY BIPTyaJbHY KOMil0 (I3UYHOTO MaHIMyasTopa s oduiaifH-
nporpaMmyBaHHs [3].

[Ipomiec cTBOpeHHs1 1UdpoBOro nApiHUKA BkItoudae immnopt CAD-monenei,
HaJallTyBaHHS KIHEMaTU4YHHUX MapaMmeTpiB (mapamerpu [lenasita-XaprenOepra) Ta
ONTHUMI3alllI0 TpaekTopi pyxy. Lle n03BoJIsIE MPOBOAUTH IyCKOHAJIArOKYBaJlbHI
poOOTH y BIpTyalIbHOMY CEpPEAOBHILIL, MIHIMI3yIOUH PU3UKU MEXAHIYHUX KOMI31M..

[Ipouiec cTrBopeHHs M(PPOBOTO BIITHUKA BKITIOUAE:

1. Immopt 3D-mopeneii naHok, po3pobienux y CAIIP.

2. HamamtyBanHa  KiHeMarWyHuX  mnapamerpiB  (mapametrpu  JleHaBiTa-

XapreHnoOepra).

3. OdunaiiH-niporpamyBaHHS TPAEKTOPIN PyXy.

Takuii miAXiA [03BOJSE MPOBOJUTH  IYCKOHANIArOJKYBaJIbHI  pPoOOTH Yy
BIPTyaJIbHOMY CEpPEJIOBHINI, [0 MiHIMI3yE PU3UKH 3ITKHEHb IHCTPYMEHTY 3
eJleMeHTaMu poOodYoi 30HU Ta JI03BOJISIE ONTUMI3YBAaTH LMK POOOTH IIe O Mojaul
HANpyTH Ha peabHi JBUTYHH.

Po3poOka cucrem KepyBaHHA Ha 0a3i MiIKpokoHTpoJsepiB. I[Ipakrnuna
peanizaiis MoJepHi3allii nepeadayae 3aMiHy 3acTapuiuX 1HTep(deiciB KepyBaHHS Ha
cydacHi miaaThopMu 3 BIIKPHUTOI apXiTeKTypor (Hampukiasn, Ha 0a3i Arduino). Ile

3a0e31euy€e THYUYKICTh MPU 1HTErparli J0AaTKOBHX JAaTYMKIB (EHKOAEPIB, KIHIIEBUX

45



BUMUKAYiB) Ta JI03BOJISIE BUKOPUCTOBYBAaTH MOBHM BHUCOKOTO DiBHSI, Taki sik Python,
JUTSl HAIMMCAHHS CKJIAJHUX aJITOPUTMIB KEpyBaHHA yepe3 MociaigoBHUi noptT. Jlocia
BIIPOBA/DKEHHS TaKUX PIIIEHb TMOKa3ye, 10 MIKPOKOHTPOJIEPHE KEpPyBaHHS €
€KOHOMIYHO €(eKTUBHMM Ta HAJIMHUM [UJI1 CHCTEM MaJlloi Ta CEPEeIHBOI

BAHTAKOIT JHOMHOCTI.

OcHOBHI TIepeBaru Takoro MiJIXoy:

o T'HyuKicTb: MOXJIMBICTH JIETKOI 1HTErpaIlii IOAATKOBUX JATYUKIB (€HKOJEPIB,
yABTPa3BYKOBUX JATYMKIB BIJICTaH1, KIHIIEBUX BUMUKAYIB).

o Ilporpamua cymicHicTb: BuKOpucTaHHs MOB Bucokoro piBHs (C++, Python)
JUTSI HATUCAHHS AJITOPUTMIB KEpyBaHHS.

o ExoHoMiuHa e(eKTHUBHICTB: BapTiCTh MIKPOKOHTPOJCPHUX pIIIEHb Y pPa3u
HUKYa 3a CIELiai30BaHl MPOMUCIOBI KOHTPOJEPH TMpPU aHAJIOTIYHUX

(YHKI1OHATBHUX MOXKJIMBOCTSIX JJI1 HABYAJIBHUX Ta Jp1OHOCEPINHUX 3aB/IaHb.

BucnoBku. KommiekcHa MojepHi3alis poOOTOTEXHIYHUX CHUCTEM HUISIXOM
noenqnanHs  CAD-mpoextyBanHs, BipTyanbHoi cumynsaimii B RoboDK  Tta
BIIPOBA/PKEHHS MIKPOKOHTPOJIEPHOTO KEPYBAaHHA € HAMOUIBII paIliOHAIbHUM IUISIXOM
OHOBJICHHS TEXHIYHOi 0a3u. 3amponmoHOBaHA METOAMKA JO3BOJSIE HE JIHILIE
MiBUIUTH TOYHICT, Ta (YHKIIOHATBHICTh MAHIMYJSITOPIB, a W MiATOTYBaTH
marpopMy I BIPOBA/KEHHS €JIEMEHTIB IITYYHOTO 1HTEJIEKTy Ta CHCTEM

MaIIMHHOTO 30pYy B MailOyTHHOMY.

CIHHUCOK BUKOPUCTAHUX JT/KEPEJI:

1. TepentieB O. O. PoOOTOTEXHIYHI CHUCTEMU Ta KOMIUIEKCH: HaBYaJIbHUUN
nocionuk. — K.: HTVYY «KIII», 2021. — 240 c.

2. T'ymenwok O. B. Mexarponika Ta po6otorexHika. — XXuromup: XKIITY, 2022. —
312 c.
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acmipaHT Kadeapu KOMI IOTePHUX HayK

CyMcChKHii Iep>KaBHUN YHIBEPCUTET

M. Cymu, Ykpaina

OPTAHI3ZAILIIS TA ONITUMI3BALIA 4D-JAHUX HA OCHOBI
YAHKOBOI CETMEHTALI TA JEJBTA-KOJ1YBAHHSI TEOMETPII

AHoTanisi. Y po0oTi 3ampornoHOBaHO Ta OOIPYHTOBaHO (opMar 30epiraHHs
JUHAMIYHUX TPUBUMIPHUX OO €KTIB, M0 0Oa3yeThbcs Ha KOMOIHAIli YaHKOBOT
CTPYKTYPH Ta IHKPEMEHTAJIBHOIO KOAYBaHHS 3MiH. Takuil MiaXia J03BOJISIE CYTTEBO
3HU3UTH OOCAT JUCKOBOTO mMpoctopy misa 4D-monenedr ta 3abesrnedye cTaOlIbHY
MIBUAKICTH Bi3yasi3ailii 3a paxyHOK JIOKaii3ailii 0OYMCIIIOBAIbHUX BUTPAT Y MEXKax
OKpPEMHUX CETMEHTIB JIaHUX.

Kurouosi ciioBa: 4D-naHi, yaHKOBa CTPYKTypa, JA€JbTa-KOAYBaHHS, TPOEKTUBHA

reoMeTpuYHa anredpa, CTHCHEHHS TeOMETPii.

CydacHi mnorpeOu Bi3yanizalii AMHAMIYHMX @POLECIB Yy pealbHOMYy Yaci
BHUMAararoTh nepexony Bija craruuHux 3D-mopeneit 10 moBHOLIHHUX 4D-CcTpyKTYyDp, NIE
YacOBUM BHMIpP € HEBIJ €MHOI YacTUHOIO omucy o0’ekra. Ilporte TpamumiiiHe
IPEACTABICHHS TaKuX JaHUX SK IIOCIIJIOBHOCTI HE3alIeKHHX KaJpiB CTBOPIOE
BEJIMYE3HY HAJUIMIIKOBICTh 1H(pOpMAaLii, OCKUIbKA OLIBUIICTh TOMOJOTTYHUX
napaMmeTpiB CITKH 3aJIMINAIOTHCS HE3MIHHUMH MK CyClAHIMU Kpokamu aHiMauii. Lle
NPU3BOJIUTL JO KPUTUYHOTO 3pOCTaHHS o00csariB  (QaimiB, 1m0 poduth iX

HENpUAaTHUMU JJis1 e(EeKTUBHOI mepeiadl MepekKeBUMHU KaHaiamMu abo oOpoOKu Ha
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MOOUIBHHUX TPUCTPOSAX. AKTYalbHICTh JAHOTO JOCIHIJDKEHHS MOJIsSIrae y po3poOLi
dbopmary, AKui MiHIMI3y€e 00’ €M JTaHUX MIJISIXOM 30epiraHHs JIMIIE JUHAMIYHHUX 3MiH,
3a0e3Meuy0dr P [bOMY IIBUAKUHN TOBITBHUI TOCTYII A0 YaCOBOI IIIKAJIH.

Y Mexax amcepramiiHoi poboTh Oyj0 CHpPOEKTOBaHO (opmar, KIHOYOBOIO
OCOOJIMBICTIO SIKOTO € YaHKOBa (CErMEHTOBaHA) OpraHizailis MacuBy AaHux. daiin
pO30MBAETHCA HA HE3JNEkKHI OJOKU-YaHKH, KOXKEH 3 SKMX I1HKAaIICYJI0€ TEeBHUI
OpoMibKOK dacy. Taka apxiTekTypa BHpILIye NPOOIEeMy «Ba)KKOTO» JIHIHHOTO
YUTAHHS: JJIS BiJOOpa)K€HHSI KOHKPETHOTO MOMEHTY aHiMallli CHCTeMl JOCTaTHBO
JecepianizyBaTu JIMINE OJMH CErMEHT, a He Bech (Daiinm. MaremaTuuHe sIpo
TpaHchopmarliil ycepeanHi KO)KHOTO YaHKa 0a3yeThCsl Ha IPOEKTUBHIN T€OMETPUYHIMN
anreopi (PGA) y npocropi R(4,0,1). Bukoprctanuss MyJIbTIBEKTOPHOTO (hopMalIi3My
JI03BOJIUJIO BIJIMOBHUTHCS BiJI TPOMI3IKUX MATPHUIh SX5, 3aMIHUBIIHN iX KOMIAKTHUMH
orepaTopamMu, 10 3HAYHO CTAOUIbHIINIEC MOBOJATHCA MPH OOYUCICHHSX 13 PYyXOMOIO
KOMOIO.

OCHOBHUM METOJIOM KOMIIpECii B 3alpONOHOBAaHOMY (opMaTi € JelbTa-
KOJTyBaHHsI T€OMETpii. 3aMICTh ITEPATUBHOTO TyOIIOBAaHHS KOOPAMHAT YCiX BEpPIIHH,
MU (PIKCYyeEMO JUIIE BEKTOPH IXHHOTO 3MIIIEHHSA BIJHOCHO MOINEPEAHBOTO CTaHYy.
Po3paxyHOK HOBMX KOOPJAMHAT BEPIIMHU V 3IIMCHIOETHCS Y€pe3 CEHBIY-OMEpaTopu
PGA, ne nuHamika 3MiH KOAY€TbCS IMapaMeTpaMu POTOPIB.

3acTocyBaHHS LIOTO MIAXOAY JO3BOJMIIO CKOPOTUTH 1HGOopMaIiitHuil 06’em 4D-
00’extiB Ha 40%. BaxxmBo, 110 KO)KHA YaHKOBA CTPYKTypa MOYMHAETHCS 3 TIOBHOTO
OTIOPHOTO KaJipy, 110 3arnolirae Oe3KiHEYHOMY HAKOMUYEHHIO TMOXUOOK JesbTa-
00YMCIIEHDb Ta FapaHTY€E Bi3yaJbHY CTA0LIBHICTh TPUBAIUX JUHAMIYHUX CIIEH.

ExcriepumenTtanbHa mepeBipka ¢opmary Ha ckiaaaHux 4D-Timax, Takux sk
TecCcepakTu Ta rinepcdepu, MmaATBepAnIa HOro BUCOKY MPOAYKTUBHICTh. [Iporpamua
peamizaiist MoBoto C++ 3 BukopuctanusaMm rpadiuaoro APl OpenGL moxazana, 1o
Yac JOCTYMy 10 AAaHWX Ta HABAHTAKEHHS Ha IIUHY MaM'siTi CYTTEBO 3MEHIIYIOTHCS
nopiBHHO 3 mocaigoBHUMH OBJ-aitnamu. lle BiaKkpuBaEe MOXIHUBOCTI IS

BUKOPUCTAaHHS JlaHOTO dopMmary y po3poOili IudpoBUX ABIWHHUKIB MPOMHUCIOBUX
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00’€KTIB Ta CKIJIAJIHUX HAYKOBUX CHUMYJIALIM, J€ KPUTUYHO BAXKIMBOIO € BHCOKa
JacToTa KaJpiB MPH 3HAYHIN JeTai3alii 00’ €KTiB.

[TimcymMOBYyIO4HM, MOYKHA CTBEpP/DKYBATH, IO CHHEPTis YaHKOBOI CErMEHTAIlii Ta
NenbpTa-KoayBaHH Ha oOcCHOBI PGA € pallioHAUIBHHM TIISXOM  ONTHMI3aIii
OaratoBumipHoi rpadiku. Takuii miaxin 3a0e3meuye He JHIIE PaTUuKaIbHE
CTUCHEHHS, @& W THYYKICTh B YIpaBIiHHI MOTOKaMH JaHHUX Yy pPEAJbHOMY 4Yaci.
[Momanpmii  mocmipkeHHsT OyAyTh CHpsIMOBaHI Ha BIPOBAKEHHS aJTOPUTMIB
ABTOMATMYHOTO BHUOOPY JOBKHMHHM YaHKa 3aJIC)KHO BiJl 1HTEHCUBHOCTI JUHAMIYHHUX
3MIH y CII€HI, 110 JI03BOJIUTH 1€ OLIble MIABUIIUTUA €()EKTUBHICTH 30epiranHs 0e3

BTpaTH TOYHOCTI MOJIEIII.

CIIMCOK BUKOPUCTAHUX IKEPEJI:

1. [doxymenTtauis CTaHJapTy C++20 Ta OpenGL 4.6. URL.:
https://en.cppreference.com/w/cpp/20

2. Dorst L., Valkenburg R. Geometric Algebra for Computer Science: An Object-
Oriented Approach to Geometry. Revised Edition. Elsevier, 2009

3. Gunn C. Geometric Algebra for Computer Graphics. Siggraph Course Notes.
2020.
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Jsanenko bornan €BreniiioBny

acmipanT

HapuanbHo-HaykoBui KUIBChKUIT IHCTUTYT 3aJII3HUYHOTO TPAHCIIOPTY
HarioHanpHOro TpaHCIOPTHOTO YHIBEPCUTETY

M. KuiB, Ykpaina

APXITEKTYPA IIOTOKOBOI OGPOBKHU TEJJEMETPUYHUX
JAHUX JJJIAA CUCTEM YHPABJIIHHA 3AJII3BHUYHUM TPAHCIIOPTOM

AHoTanisi. Y po0oTi po3mITHYTO TpoOJieMy TEpPexXody CHUCTEM YIpPaBIIIHHS
3aNII3HUYHUM TPAHCTIOPTOM BiJl MAKETHOI JO MOTOKOBOI OOpPOOKH TeIeMETPUIHUX
JaHuX. 3ampoIllOHOBAaHO OararopiBHEBY apxXITEKTypy 300py Ta aHamizy OOpTOBOi
TEJIEMETPIi eJIEKTPOBO3iB, sIKa BKIIOYAE PIBEHb JKEPEI JAaHUX, IIap MOBIJIOMJICHb Ha
ocHoBl Apache Kafka, map morokooi 00poOku Ta aHAITUYHE CXOBHIIE. Bu3HaueHo
KJTFOYOBI METPHUKH SIKOCTI TaKOl CHCTEMH: 3aTpUMKa JIOCTABKH JIaHHX, MPOIyCKHA
3MATHICTh Ta HaJIWHICTh. PO3misiHyTO crnenudiky 3acTOCyBaHHS 3alpPOIIOHOBAHOTO
miaxony 1m0 mapky enekrpoBo3iB BJISO 1 BJI60 VkpzamizHuii 3 ypaxyBaHHSM
00MEXXEeHb 3aCTapiyIoro PyXoMOro CKiamdy.

KiarwuoBi cjoBa: mortokoBa oOpoOka JaHHMX, OOpTOBA TEIEMETpis, CHCTEMH
ynpasiiHHs TpaHcnioproMm, Apache Kafka, 3ami3HuuHMII TpaHCHOpPT, €JIEKTPOBO3,

OPEIMKTUBHA aHATITHKA.

IMocranoBka npodaemu. CyyacHWH 3aJi3HUYHHA TPAHCIOPT € OIHUM 3
HaWOLIbImI 1H(GOpPMAIITHO HACHYCHUX CEKTOPIB TPAHCIOPTHOI 1H(PPACTPYKTYpH.
KoxxeH enexTpoBo3 y mpolieci eKcIutyarallii TeHepye 3HauHl 00CSTH TeIeMETPUUHUX
JTaHUX: TIApaMeTpW TIATOBUX JBUTYHIB, TIOKa3HUKH EHEPrOCIOXHWBAaHHS, CTaH
JOTIOMDKHUX CHCTEM, TeOoJIOKalliiiHy 1H(pOpMAaIlito, mapamMeTpu PEKUMY BeEICHHSI

noizaa. I[Ipore OUIBLIICTH ICHYIOYMX CHUCTEM YIPABIIHHS TPAHCIOPTOM MOOYAOBaHI

51



HABKOJIO MapaaurmMu naketHoi (batch) oOpoOku maHMX, 3a SKOi JaHI HAKOIMUYYIOThCS
IIPOTSTOM MEBHOTO 1HTEPBAITY, MICIS YOTO arperoBaHo MepeAaroThCs 10 HEHTPATbHUX
cepBepiB aJis1 00podku [1, c. 42].

Taxuit migxin GopMmye CyTTEBY 3aTPUMKY B JAHIIOTY «IaTYUK — JUCTIETYEp —
YOPABIIHCHKE PIMICHHS», 0 O0OMEXY€E MOXJIMBOCTI OIEPAaTUBHOTO pearyBaHHS Ha
nepeBIIMOBHI CTaHU, aHOMaJii B poOOTi 00fialHaHHS Ta BIAXUJICHHS BiJ PEKUMIB
eKkcrutyaraiii. B ymMoBax, KoJu BapTiCTh HE3alJIAHOBAHOTO MPOCTOI0 JIOKOMOTHBA 200
MO3aIJTAHOBOTO PEMOHTY 3pOCTa€, a BUMOTH J0 €(EeKTHBHOCTI IepeBE3CHb
I1BULIYIOTECS, 3aTPUMKa HaBITh Y KIUJIbKa XBWJIMH MOXKE€ MaTH ICTOTHI €KOHOMIYHI
HACIIKH.

AHaJi3 ocTaHHIX Aociaigxkenb i myOsikauiii. [Turanas nobynoBu data-driven
CHUCTEM YIIPaBJIIHHA TPAHCHOPTOM aKTUBHO JOCIIKYIOTHCS y CBITOBIM HayKOBIH
JmiTeparypi. 3Ha4Ha yBara MPUIUISETHCS 3aCTOCYBAaHHIO TEXHOJIOTIH OOpOOKH
Benukux nanux (Big Data) nns 3amady MOHITOPUHTY pyXxomoro ckiaay [2, c. 15], a
TaKO’)X BUKOpHUCTaHHIO moTokoBux miargpopm Apache Kafka ta Apache Flink y
TpaHCHOPTHUX cucTemax [3, c. 78]. Pa3om 3 TuM, nmuTaHHs ajamnTaiii 3a3HaYEHUX
aApXITEKTypPHUX MIAXOMIB A0 cHeIU(}iKU eKCIUTyaTallii 3acTapijioro pyxoMoro CKJIaay
VYkp3ani3uuili, 30kpemMa enaekTpoBosiB cepit BJISO ta BJI60, y naykoBiii miTeparypi
PO3MISTHYT1 HEIOCTATHRO.

Mera poGorm — OOIDYHTYBaHHS apXITEKTypud IIOTOKOBOi  OOpOOKH
TEJIEMETPUYHUX JaHUX JUIsl CUCTEM YIPaBIIHHS 3aJTi3HUYHUM TPAHCIIOPTOM, SIKa
3abe3reuye 00poOKy OOPTOBOI TeIeMEeTpii B pexkuMi, OJU3BKOMY JI0 PEaILHOTO Yacy,
Ta (opmyBaHHs 1HGOPMAIIMHOI OCHOBH JJii MNPEAUKTUBHOI AaHAJITUKU CTaHy
€JIEKTPOBO3HOIO TMAPKY.

Buknag ocHoBHOro Marepiaay. 3anporioHOBaHa apXIiTEKTypa MOTOKOBOL
00poOKM TeNeMeTpUYHUX JaHWX MOoOylIoBaHA 3a MPHUHIUMIIOM OaraTopiBHEBOI
oprasizailii Ta BKJII0Ya€ YOTHPU JOT1YHI PiBHI.

1. PiBennb axepen nanux (edge-piBennb). @opMyeThcs OOPTOBOIO amaparyporo
€JIEKTPOBO3a, fKa arperye CUTrHajld JardydkiB TSITOBUX JIBUTYHIB, CHUCTEM

JOTIOMIKHOTO >KMBJICHHSI, arnapaTypu Oe3leKu pyxy, HaBiramiinoro odnaananns. Ha
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IbOMY pIBHI BHUKOHYEThCA TNEpBUHHA (uibTpamis Ta Oydepuzauis JaHUX I
KOMIIEHCAIll1 HecTabUIbHOCTI KaHATy 3B’ 3Ky II1JI 4ac pyxy Ioi3/a.

2. lllap noBinomiienb (message broker). LleHTpaJlbHUM KOMIIOHEHTOM IIapy €
posnoninenuit Opokep moBimomsienb Apache Katka, skwmii 3abe3nedye HamiiHy
JIOCTaBKY TMOii, TOPU3OHTAJIbHE MAacIITa0yBaHHS Ta TapaHTii MOPAIKY B Mexkax
naptuiii. Tomiku opraHizyoThCs 3a JOTTYHUM MPUHIUIIOM: OKPEMI TEMU ISl PI3HUX
KJIaciB CHUTHATIB (TSITroBa TEJIEMETpis, MIarHOCTHKA, TEOMO3UIlis), IO J03BOJISIE
HE3aJIeKHO MaciITadyBaTu 0OpOoOKY pi3HUX MOTOKIB.

3. lllap nmorokoBoi 06podKku (stream processing). Peanizye oOuuciieHHs Haj
NOTOKaMH Mol 3 BUKopucTtanusM rmargopm Apache Flink a6o Kafka Streams. Ha
IIbOMY PIBHI BUKOHYIOTHCSI arperailii 3a 4aCOBUMHU BIKHAMHM, BUSBJICHHS aHOMAaJii Ha
OCHOBI CTAaTUCTHYHUX METOIB Ta MOJAEIECH MAIIMHHOIO HaBYaHHS, 30araueHHs ITOI1i
KOHTEKCTHOIO 1H(hOpMaIIi€ro (J1aHi Tpo MapHipyT, mpodiiab KoJii, TOTOHI YMOBH).

4. AHajiTHYHEe CXOBHILE Ta PpiBeHb CHOXKUBA4YiB. Pe3yinpraty mOTOKOBOI
00pOoOKM 3amHCYIOThCA Yy CIeIiadi3oBaHl cXoBWIa: 4yacoBi psgu — no0 TSDB
(manpuknan, Prometheus, VictoriaMetrics a6o InfluxDB), arperoBani anamiTuuHi
nani — a0 kojoHkoBux 0a3 (ClickHouse). CrnokvBauyaMu BUCTYIAIOTh CHCTEMU
JTUCTIeTYepr3allii, MNPEIUKTUBHOIO TEXHIYHOTO OOCIYTrOBYBaHHA Ta MiATPUMKH
IPUNHATTS PillICHb.

JIist KUIBKICHOI OIIIHKM SIKOCTI 3allpONOHOBAHOI apXITEKTypH BU3HAYE€HO TPH
KITFOYOB1 METPUKHU: 3aTPUMKa HAacKpi3HOI JocTaBku AaHux (end-to-end latency), sxa
Ma€ CTAaHOBUTH He OUIblIEe 5 CEeKyHJA JUIsl CUTHAJIB KPUTHYHOIO MPIOPUTETY;
npomyckHa 3aatHicTh (throughput), po3paxoBaHa BUXOASIYM 3 KIIBKOCTI OJUHUIIb
PYXOMOTO CKJIay Ta CEPEAHBOI YaCTOTH HAJIXOHKEHHS MOA1H; KoeiIlieHT HaIifHOCTI
noctaBku (delivery reliability), sikuii 3a paxyHok MexaHi3MiB perutikaiii Kaftka mosxe
OyTu noBeACHUI 10 piBHA He HIK4Ye 99,99%.

Creundika 3aCTOCYBaHHS 3alPONOHOBAHOIO MIAXOAY /10 enekTpoBo3iB BJIZO 1
BJI60 Ykp3anizHull Noisrae y HeoOX1AHOCTI 1HTerpauii cydyacHUX HU(PPOBUX CUCTEM
3 ICHYIOYMM aHaJOrOBHM Ta peJIeHHO-KOHTAKTOpHUM oOnaaHaHHsM. lle Bumarae

BCTAHOBJICHHS MPOMIXKHMX IILJTI031B MEPETBOPEHHS CUTHAJIB Ha OOpPTY JIOKOMOTHUBA, a
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TAKOX PETELHOTO BpaxXyBaHHS OOMEXEHb MPOIMYCKHOI 3AaTHOCTI HasBHHUX KaHAJIB
MOOUTBHOTO 3B’ SI3KYy Ha JAUISTHKAaX MapIIpyTHOI MEPEexKI.

BucnoBkn. Y po0oTi OOIpyHTOBAHO YOTHPHU-PIBHEBY aApPXITEKTYpPYy MOTOKOBOI
00pOOKM TEIeMETPUYHUX TAHUX JJISI CUCTEM YIPABIIHHS 3aJ13HUYHUM TPAHCIIOPTOM.
[Tokazano, mo mepexia BiJ MAaKETHOI /O TMOTOKOBOI MapagurMu OOpOOKH JaHUX
CTBOPIOE TE€XHIUHI MEPEIYMOBH JJIsl BIPOBAKEHHS MPEIUKATUBHOI aHAIITUKH CTaHy
€JIEKTPOBO3HOTO MapKy Ta 3MEHIIECHHS 3aTPUMKU B KOHTYpl ynpaiinHs. [lomanburi
JOCTipKeHHsT OyayTh CIpPsIMOBaHI Ha PO3pOOKY KOHKPETHUX MOJIEICH BHSIBICHHS
nepe/BIIMOBHHUX CTaHIB TSAroBOro obyagHanHs enekrpososiB BJIS0 1 BJI60 Ha ocHoOBI
MOTOKOBOi 0OpOOKM OOPTOBOT TeleMeTpii Ta Ha EKCHEPUMEHTAIbHY BalliJaIlito

3aMpONOHOBAHOI ApXITEKTYPH.
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Abstract. The article examines the essence of monitoring as a key tool for
ensuring effective management of foreign economic entrepreneurial activity.
Monitoring indicators, legal bases of monitoring and evaluation, state monitoring
bodies of foreign economic activity are considered.

The main principles of assessing management effectiveness are determined,
including systematicity, comprehensiveness, objectivity, international comparability,
resource efficiency, risk-orientedness, dynamism, adaptability to the external
environment. Approaches to improving monitoring systems are proposed in order to
increase the competitiveness of business entities in international markets.
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Introduction. In the context of globalization and integration of Ukraine into
the world economy, effective management of foreign economic activity of enterprises
Is of particular importance. One of the key tools of such integration is monitoring and
effective management of foreign economic entrepreneurial activity.

Monitoring of foreign economic activity of an enterprise should be considered
as a systematic, continuous process of collecting, analyzing and evaluating
information on the status, results and trends of foreign economic operations in order
to ensure the adoption of sound management decisions.

The essence of monitoring foreign economic activity (FEA) has been studied
by both Ukrainian and foreign scientists in the fields of international economics,
management and analysis of enterprise activities.

Key representatives among Ukrainian scientists are: Ihor Blank [1] (considered
the financial management of the enterprise and proposed approaches to assessing the
effectiveness of FEA through a system of financial indicators); Mykhailo Savluk [2]
(studied international finance, analyzed currency aspects of monitoring FEA);
Anatoly Filipenko [3] (studied international economics, considered foreign economic
activity as a component of global economic processes); Valery Geyets [4] (analyzed
macroeconomic aspects of foreign economic activity and focused on strategic
development).

Among foreign scientists, the following can be distinguished: Philip Kotler [5]
(studied international marketing, considered monitoring as part of the analysis of
markets and competitors); Michael Porter [6] (theory of competitive advantages, the
importance of analyzing the external environment of the enterprise); Peter Drucker
[7] (laid the foundations of management by results (KPI), emphasized the role of
systematic monitoring of indicators); Igor Ansoff [8] (developed approaches to
strategic planning; considered monitoring as an element of adaptation to the external
environment);

The aforementioned Ukrainian and foreign scientists considered monitoring of

foreign economic activity as: a system of analysis of performance indicators; a tool
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for control and management; a way of adapting to the international environment; a
basis for making strategic decisions.

Presentation of the main material. Monitoring is a systematic, continuous
process of collecting, analyzing and evaluating information about the state and
dynamics of a certain object, process or activity in order to control, identify changes
and make informed management decisions.

In the context of foreign economic entrepreneurship, monitoring allows you to
timely identify risks, assess the effectiveness of actions, track results and adapt the
strategy to changes in the external environment. Monitoring of foreign economic
activity is needed to control the effectiveness of international activity; timely identify
problems and risks; make management decisions; plan for entering new markets.

The main monitoring methods include: economic analysis (horizontal, vertical,
trend); comparative analysis (benchmarking); financial modeling; factor analysis;
expert assessments.

An effective system for monitoring foreign economic activity is based on the
following principles of assessing effective management:

1. Systematicity: the assessment takes into account all components of foreign
economic activity: export, import, finance, logistics, partnerships and the external
environment.

2. Complexity: financial (profit, foreign exchange earnings), economic
(profitability), risk and qualitative indicators are used.

3. Objectivity: the assessment is based on official statistics, accounting and
customs reporting, international data.

4. International comparability: indicators should allow comparison with foreign
companies and markets.

5. Resource efficiency: the ratio of foreign exchange income received to the
costs of foreign economic activity (logistics, duties, marketing) is analyzed.

6. Risk-oriented: currency, political, customs and logistical risks that affect the

results of activities are taken into account.
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7. Dynamics: the assessment is carried out over time to identify trends in the
development of export-import operations.

8. Adaptability to the external environment: the impact of the international
situation, changes in legislation and global market conditions is taken into account.

From the perspective of strategic management, lgor Ansoff considered
monitoring as a tool for timely response of the enterprise to changes in the external
environment. Thus, monitoring is not only a control tool, but also an important
component of strategic management of the enterprise in the conditions of
international competition.

Foreign economic activity (FEA) in Ukraine is regulated by a system of
regulatory legal acts that determine the procedure for implementation, control,
monitoring and evaluation of the activities of business entities in international
markets. The basic regulatory act is the Law of Ukraine “On Foreign Economic
Activity” [9], which establishes the principles of freedom of FEA, equality of entities,
the rule of law and protection of the interests of the state and business.

The legal basis for monitoring and evaluation of FEA is formed by the key

documents presented in Table 1.

Table 1.

Regulatory and legal support for foreign economic activity in Ukraine

Regulatory _
Main purpose
document

The Economic Code of | Defines the general principles of economic activity,

Ukraine including foreign economic activity

The Customs Code of | Regulates the movement of goods across the customs border

Ukraine and customs control

The Tax Code of Ukraine Establishes the rules for taxation of export-import
transactions

The Law of Ukraine "On | Determines the procedure for making currency settlements
Currency and  Currency
Transactions"

The Law of Ukraine "On | Regulates accounting and reporting in the field of foreign
Accounting and Financial | economic activity
Reporting in Ukraine"

International treaties (WTO, | Define the rules of international trade and cooperation
EU)
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Monitoring and evaluation of foreign economic activity is carried out both at
the state and enterprise levels.
State monitoring bodies and their functions in the field of foreign economic

activity are presented in Table 2.

Table 2.

State monitoring bodies of foreign economic activity in Ukraine

Functions in the field of foreign economic
Body
activity

o ) Forms state policy in the field of foreign
Ministry of Economy of Ukraine . o
economic activity

State Customs Service of Ukraine Controls export-import operations

National Bank of Ukraine Controls currency transactions

] ) Conducts tax control (licensing and quotas for
State Tax Service of Ukraine

certain types of activities)

At the enterprise level, foreign economic activity monitoring is carried out by:
financial services; foreign economic activity departments; internal audit services.

The legislation does not establish a single universal methodology for assessing
the effectiveness of foreign economic activity, but it defines requirements for:
reliability of information; timeliness of reporting; transparency of operations.

An important role in the formation of the legal basis for monitoring foreign
economic activity is played by Ukraine's international obligations, in particular:
World Trade Organization rules; Association Agreement between Ukraine and the
EU; International Financial Reporting Standards (IFRS). This contributes to the
harmonization of Ukrainian legislation with international norms.

In conditions of growing global competition and instability of world markets,
the effectiveness of foreign economic activity of enterprises largely depends on the
quality of their monitoring systems. Traditional approaches to collecting and

analyzing information often do not provide sufficient efficiency and flexibility, which
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reduces the ability of an enterprise to quickly respond to changes in the external
environment.

According to Michael Porter's concepts, the competitiveness of an enterprise is
formed under the influence of both internal and external factors, which necessitates
the need for constant monitoring of the market environment. In turn, Peter Drucker
emphasized the importance of systematic analysis of performance indicators as the
basis for effective management.

From the standpoint of Igor Ansoff, monitoring should ensure the adaptation of
the enterprise to changes in the external environment. The benchmarking approach
involves comparing the enterprise's indicators with: competitors; industry leaders;
international standards and allows you to identify reserves for improving efficiency.

Indicators for monitoring foreign economic entrepreneurship (FEA) are a
system of indicators by which an enterprise assesses the effectiveness, risks and
dynamics of its activities in international markets. Simply put, these are “metrics”
that show how successfully the company works with exports, imports and foreign
partners.

The main groups of indicators for monitoring foreign economic

entrepreneurship are presented in Table 3.
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Table 3.

Indicators for monitoring foreign economic entrepreneurial activity

Group of Characteristi .
. Main indicators
indicators cs
Volume of exports and imports; number of foreign
Volume Reflect the scale of . P P 8
g . economic contracts; geography of markets
indicators activity )
(number of partner countries)
Foreign exchange earnings; profit from foreign
Financial Show economic economic activity; profitability of export
indicators efficiency operations; costs of logistics and customs
payments
Performance Share of exports in total sales; contract fulfillment
. Assess performance . : )
indicators ratio; turnover rate of foreign trade operations
Currency risks (exchange rate fluctuations);
Risk indicators | Help control threats political, customs, logistical risks; level of
receivables from foreign partners
Qualitative Evaluate intangible Reliability of partners; competitiveness of
indicators aspects products; compliance with international standards

Examples of indicators of foreign economic entrepreneurial activity in

Ukrainian agricultural exports are presented in Table 4.
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Table 4.

Examples of foreign economic activity indicators

in Ukrainian agricultural exports

Group of indicators

Example from the agricultural sector of Ukraine

Volume indicators

Ukraine exports millions of tons of grain (wheat, corn, barley)
every year. For example, an agricultural holding increases corn
exports from 1.2 million tons to 1.8 million tons, but reduces the
number of countries from 25 to 18 — risk of dependence on
several markets (EU, Egypt, China)

Financial indicators

Financial indicators The agricultural company receives
foreign exchange revenue in US dollars, but due to the increase in
logistics costs (freight through Black Sea ports and Danube
routes), net profit from exports is decreasing

Performance
indicators

Companies (e.g. large grain traders) analyze the share of exports
in revenue (often 70-90%). Vessel delays in the ports of Odessa or
Chornomorsk reduce the speed of turnover of export contracts

Risk indicators

Military risks and port blockades have led to a reorientation
of exports through the "grain corridor" and Danube ports.
Currency fluctuations of the dollar and euro also have an impact

Quality indicators

Ukrainian agricultural companies (e.g. MHP, Nibulon) gain
access to premium EU markets thanks to HACCP, ISO
certification and compliance with food safety standards

Effective monitoring of foreign economic activity in the agricultural sector of

Ukraine should be based on digitalization, data transparency, risk management, and

in-depth market analytics (Table 5).
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Table 5.

Recommendations for improving monitoring of foreign economic activity

in the agricultural sector of Ukraine

Direction of

. Recommendations
improvement
T Implementation of a unified electronic system for accounting of
Digitalization  of . . .. . . .
o foreign economic activity; use of Big Data and analytics; integration
monitoring

of customs, tax and bank data

Logistical control

Real-time tracking of export routes; analysis of delays in ports
and transport; development of alternative logistics routes

Financial Control of currency risks; assessment of export profitability;
monitoring monitoring of receivables of foreign partners

Analysis of dependence on importing countries; diversification
Market analytics of markets (EU, Asia, Africa); monitoring of world prices for

agricultural products

Risk management

Consideration of military and political risks; insurance of
export operations; creation of early crisis warning systems

Statistical reporting

Standardization of foreign economic activity data; increasing
the accuracy of customs and currency statistics; reducing reporting
delays

Institutional
support

Strengthening coordination between government agencies;
development of think tanks; public-private partnerships

Key tools for improving monitoring include: key performance indicator (KPI)
systems; Balanced Scorecard; economic and mathematical models; analytical panels
(dashboards); forecasting and scenario analysis.

The strategic approach involves aligning the monitoring system with the
enterprise's strategy and includes: the use of KPIs; assessment of competitive
positions; analysis of international markets. The implementation of modern digital
solutions (ERP systems (for example, SAP ERP); CRM systems; business
intelligence (BI) systems; automated monitoring platforms) at enterprises will ensure
the automation of data collection; increased accuracy of analysis; prompt decision-
making.

Conclusion. Monitoring of foreign economic entrepreneurial activity is a
comprehensive system of observation, analysis and evaluation of the results of the

enterprise's functioning in international markets. Its implementation should ensure
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increased management efficiency, timely identification of problems and adaptation to
changes in the external environment, which is a necessary condition for the
successful operation of the enterprise in modern conditions of globalization.

Improving monitoring systems is a necessary condition for increasing the
competitiveness of business entities in the context of globalization. The use of
systemic, process, risk-oriented and information and technological approaches allows
for comprehensive control of foreign economic activity and contributes to the
effective adaptation of enterprises to dynamic changes in the international
environment.

Improving monitoring systems will contribute to:

 improving the quality of management decisions;

* reducing the cost of foreign economic operations;

« increasing the speed of response to market changes;

» strengthening the company's position in international markets;

* increasing profitability and profitability.

The legal framework for monitoring and evaluating foreign economic activity
in Ukraine should be formed by a set of national and international regulatory legal
acts.

They should ensure control, transparency and efficiency of foreign economic
activity, as well as create conditions for the integration of Ukrainian enterprises into

the global economic environment.
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INSTITUTE OF LAW
ENFORCEMENT, JUDICIAL
SYSTEM AND NOTARY

YK 343.16:343.13(4-6€C)

Kynubo Cepriii Borogumuposuu
BUKJIaJlad Kadenpu Cy0yCTporo, IPOKypaTrypH Ta alBOKaTypu
3BO “JIbBiBCbKHI yHIBEpCUTET Oi13HECY Ta MpaBa’

M. JIpBiB, YKpaina

ITPOIECYAJIBHA B3AEMOIIA CJAIHOT'O CYAAI 3 CYB’EKTAMMU
KPUMIHAJIBHOTI'O ITPOBA/UKEHHSA: JOCBIJI AEPKAB-YJIEHIB €C

AHoTamig: Y CTarTi AOCIIKEHO MPOLIECyallbHY B3a€EMOII0 CIITYOTO CYAJI 3
ydacHUKaMH KpUMIHAJIBHOTO MPOBa/PKeHHs B YKpaiHi. [IpoanamizoBaHo mpoOnemu
CYJOBOTO KOHTPOJIO Ta e€Bponedchkuii nocBiy ®panuii, Himeuunmnu u Iranii.
OOTrpyHTOBaHO HANMPSMU BIOCKOHAJIEHHS TapaHTii MpaB JIOAUMHU Yy KPUMIHAIBHOMY
mporieci.

KirouoBi caoBa: cuiguuii  cyqas, CyaoOBUH KOHTPOJb, KpHUMiHaJbHE

IPOBAKEHHSI, EBPOICUCHKUI JOCBI, MPOIECyalIbHI TapaHTii.

EdexTuBHICT, MpoliecyaabHOi B3a€EMOI  CIIIUOTO CyIJAl 3 YyYaCHUKAMH
KPUMIHAJILHOTO IPOBA/DKCHHS BU3HAYAE€ PCAIBHMH PIBEHb 3a0C3MEUCHHS CYI0BOTO
KOHTPOJIIO B JIEp>KaBi, OCKIIBKH (DOpPMalIbHE 3aKpPITUICHHS MPOLECyaThbHUX TapaHTIN
0e3 1X mpakTUIHOTO (DYHKITIOHYBaHHS HE 37aTHE 3a0€3MeUNTH HAJIC)KHHUI OamaHC MiX

nyOIIYHUMHM 1HTEpEeCcaMH JIepKaBy Ta TPUBATHUMHU IPaBaMH OCOOM.
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Y KOHTEKCTI pedopMyBaHHS KPUMIHAIBHOI FOCTHIlI YKpaiHM OCOOJIMBOTO
3HaYeHHS HaOyBalOTh NUTAHHS CIIIBBIJHOIICHHS TMOBHOBAXKEHb CIITYOrO CYyIl,
pOKypopa, ciigdoro ta croponu 3axucty. [licas npuitaatTs KIIK Yipainu 2012 p.
IHCTUTYT CHIAYOTO Cyaal (akTUYHO TIEPETBOPUBCS HA IEHTPAIbHUN €IIEMEHT
MEXaHI3My CyJOBOTO KOHTPOJIO Tij Yac AOCYI0BOro po3ciigyBaHHs. BogHouac ciin
BIJI3HAYUTH, IO CydyacHa yKpaiHChbKa MOJENb peaii3alli BIANOBIAHUX MOBHOBAKEHb
3QIIAIIAETHCS TPEAMETOM HAYKOBHX IUCKYCIH, Hacammepel y YacTHHI BHU3HAUYCHHS
MEX CYIOBOTO BTPYYaHHS Y MisJIbHICTH OpPraHiB JIOCYJAOBOTO PO3CIIJyBaHHS Ta
3a0e3MneueHHs peajJbHOl NPOLECyabHOI PIBHOCTI CTOPIH.

Taxk, BiamoBigHO 10 nojoxkeHb unHHOTO KIIK Vkpainm (m. 18 4. 1 ct. 3, cT. 26,
131-132, 159-166, 170-174, 176-199, 206, 233-235, 246-248) caiguuil cyaus
3MIACHIOE KOHTPOJIb 32 JOTPUMAaHHSM TpaB, CBOOOJ Ta 3aKOHHUX IHTEpECiB 0Ci0 y
KPUMIHAJIbHOMY TPOBA/DKEHHI IUISXOM pPO3MISAY KIIOMOTaHb TMPO 3aCTOCYyBaHHS
3aX0/iB 3a0€3MEUCHHS KPUMIHAJIBLHOTO TIPOBA/DKCHHS, TPOBEACHHS HEIIaCHUX
cimiauux (pO3UIYKOBHX) 1M, OOLIYyKIB, apelTy MaiiHa, 3aCTOCYBaHHsS 3alo01XKHUX
3axomiB Toumo [1]. Pazom 3 THM mnpakTuka (PYyHKIIIOHYBaHHS IbOTO 1HCTUTYTY
JEMOHCTPYE HAasBHICTb HM3KM CHCTEeMHHMX mpoOiem. Ilepemycim imeTbcsi mpo
HaJMIpHE TpollecyalbHE HABAHTAXKEHHA Ha CIIYMX CYIJIIB, M0 YCKJIAJIHIOE
MOBHOIIIHHE JOCII/DKCHHS MaTepiajiiB Ta HEPIJIKO 3yMOBIIIOE (popMatizallio CyJoBOro
KOHTpOJt0. Ha 11e 3BepTaloTh yBary yKpaiHChbK1 HAyKOBIIl, HATOJIOUTYIOUH, IO OKpEMI
IPOLEypA CYJOBOTO KOHTPOJIO (PaKTUYHO TPaHCPOPMYIOTHCA Y MEXaHI3M
poLIeCyalbHOr0 MOTOKEHHS I CTOPOHM OOBUHYBAYEHHS, a HE B IHCTPYMEHT
HE3aJIEKHOT EPEBIPKH iX 00IpyHTOBaHOCTI [2; 3; 4].

Ha namry gymKy, ofHi€IO 3 KIIFOUOBUX MPOOJIEM CydacHOI YKpaiHChbKOi MOJIE €
BIJICYTHICTh JIOCTaTHBhO YITKUX IMPOIECYaTbHUX KPUTEPIiB OL[IHKK OOIPYHTOBAHOCTI
KJIOIIOTaHb CTOPOHHM OOBHHYBaueHHSA. Biarak y MNpakTHIll CIIIYAX  CYAJIB
CIIOCTEPITAETHLCS ~ HEOJHOPIAHICTh  MIAXOMIB  JI0 BCTAHOBJICHHS  CTaHJIapTiB
JIOKa3yBaHHS TPU BHPIMIEHHI MHUTAaHb MO0 3aCTOCYBAaHHS 3axOMdiB 3a0e3NeUCHHS
KPUMIHAJILHOTO TPOBA/KEHHS. Y 1IbOMY acleKTi 3MICTOBHOIO € HaykoBa Jymka B.

Bannsipuyka npo Te, 10 MIIXOAM 0 OOIPYHTOBAHOCTI MPOLECYyaIbHUX PIIIECHb
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CJIIIYOTO Cy[UIl B YKpaiHi 3aIMIIAI0THCS HEAOCTATHBO YHI(IKOBAHUMHU, 1110 HEraTUBHO
BIJTMBAE Ha peasi3alliio MPUHIUITY MPAaBOBOT BU3ZHAYEHOCTI [5].

PazoM 13 THM BaXXJIMBO BpaxoBYBaTH, IO IHCTUTYT CIIYOr0 CyIIl B
€BPOICUCHKUX JIepKaBax (OPMyBaBCs B MEXaX TPUBAJIOT €BOJIIOIIT KOHTHHEHTAIBHOT
MOJIe]l KPUMIHAIBHOTO Tporiecy (icTopudHo cdopmoBaHa cHCTeMa OpraHizailii
KPUMIHAIBHOTO CYIOYMHCTBA, XapakTepHa TMEPEeBaAXXHO /I JEp>KaB pPOMaHO-
repMaHcbkoi mpaBoBoi ciM’i — ®panmii, Himewuwnu, Itanii, Icmamii ta iHIMX
€BpoIeicbkux KpaiH). 3okpema, y @Dpanuii TpaauiiiiHo (yHKIIOHYBaB CliA4ui
Mmarictpar “Juge d’instruction”, sikuif MO€AHYBaB €JIEMEHTHU CYJOBOTO KOHTPOJIO Ta
IpolieCyalIbHOTO KEPIBHUIITBA po3ciigyBaHHsAM [6]. OmHak ciif BiI3HAYUTH, MO
cyuacHa (paHIily3bka MOJENb TOCTYNOBO 3a3Hajla TpaHchopmallii y HamnpsMi
IMOCWUJICHHS TapaHTii 3MarajbHOCTI Ta OOMEXEHHS KOHIICHTpAIll BIaJHUX
MOBHOBAXXEHb y pyKax ciimguoro marictpary. Sk 3aznauae X. [Ipagen, dpaniy3pka
KPUMIHAJIbHA FOCTHULIA YNPOJIOBX OCTaHHIX AECATUIITH MOCIIJOBHO PYXa€TbCs A0
MOJIeNl, Y SKId CyIOBHUWA KOHTPOJIb Mae€ 3a0e3ledyBaTd HacaMIlepes] 3aXHCT IpaB
JIOAWHY, a He TATPUMKY 1HTEpeciB 0OBUHYBaueHHs [7].

He wmenm mokazoBuM i Ykpainu € pgocBin DexneparuBHoi PecmyOmiku
Himeuyunna. VY  HIMENBKOMY KPUMIHAIBHOMY TIpOIECi Cymas JOCYIOBOTO
posciimyBanHs “Ermittlungsrichter” BUKOHY€ BHUKIIOYHO KOHTPOJBHI (DYHKIIIT Ta HE
Oepe yuacTti y mpoliiecyaibHOMY KEpIBHMUIITBI ciigcTBoM [8]. Ha Hamy mymky, came
TaKUi Mmiaxia 3a0e3rnedye HaJIeKHUU piBeHb (PYHKIIIOHATBHOT HEHTPAIBHOCTI CYIY.
Cynas BTpydaeTbCd JIMILE Yy BHIMAAKaX, KOJM MpOLECyalibHI [ii NOB’s3aHl 3
OOMEKEHHSIM KOHCTUTYILIMHUX MpaB 0cOOM, a BCl PILIEHHS MOBHHHI OyTH JETalbHO
MOTHBOBAHUMH Ta I'PYHTYBATHCS Ha MPUHIUII MPOTOPIIHHOCTI BTPyYaHHS Yy TpaBa
JTIOAUHUA. Y HIMEIBKiN MpaBOBi JOKTPUHI HATOJOUIYETHCS, 110 CYIOBUNA KOHTPOJb
Mae OyTH CHpPSIMOBaHHWI HE Ha CIPHUSHHS CIIJCTBY, & Ha CTPUMYBAaHHS MOMJIMBUX
3JI0BXKHMBaHb 13 00Ky OpraHiB KpUMIHAJIBLHOTO MepeciiityBaHHs [9].

Bognouac ciig 3BepHyTH yBary 1 Ha JAocBin Itamii, ne micins MaciitaOHOI
pebopMu  KpUMIHAJIBHOTO mpolecy Oyldo  3ampoBaPKEHO  IHCTUTYT  CYAJI

nonepeaHboro poscaigyBaHHs  “Giudice per le indagini preliminari” [10].
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OcoOnuBICTIO 1I€T  MOZENl CTal0 YITKE pPO3MEXKYyBaHHA (QYHKUIA CTOPOHU
0oOBUHYBadYeHHsI Ta cynoBoro koHTpoito. Cymas He Oepe ywacTi y (opMyBaHHI
JI0Ka30BOi 0a3u Ta HE 3IIHCHIOE TPOIECYaJbHOTO KEPiBHUIITBA CIIJCTBOM, IO, HA
TYMKY 1TQTIMCHKUX MOCTITHUKIB, CTIPHUSE MIIBUINECHHIO PIBHS JOBIpU JO CYIOBOI
BJIa/IM Ta 3a0e3meuye peaibHy HeYIepeKeHICTh CyJ0BOro KOHTpouro [11].

AHaII3yl04M Cy4YaCHUW CTaH MPOILECyaIbHOI B3a€MOAIl CIIAYOrO Cyaai 3
y4acCHMKaMU KPHUMIHAJIBHOTO TMPOBA/KCHHS B YKpaiHi, CIiJ KOHCTAaTyBaTH, IO
HaIl[lOHaJTbHA MOJENb JIMIIE YAaCTKOBO BIAMOBITAE €BPOMEWCHKUM cTaHaapTaM. Tak,
NONPU HOPMATHUBHE 3aKPIIJICHHS 3acajl 3MarajbHOCTI Ta JUCIO3UTUBHOCTI,
dakTUyHa TpoIlecyalibHa TiepeBara CTOPOHM OOBHHYBA4YEHHS i Yac PO3IIISAY
OKpEeMUX KaTeropiil KJIomoTaHb MpoAoBKYye 30epiratucs. OcoOIMBO 11€ TPOSBISETHCS
miJ Yac po3mIsAy NUTaHb IIMOAO0 TPOBEACHHS OONIyKiB, apemTy MaiiHa Ta
3aCTOCYBaHHS 3aMO01KHUX 3aX0/iB. BigTak MexaHi3M CyJ0BOTO KOHTPOJIIO B OKPEMHUX
BUIIAJIKaX HE BUKOHYE MOBHOIO MIPOI (PYHKIIIO €(EeKTUBHOIO 3aro01KHHUKA Bij
HEOOIPYHTOBAHOTO BTPYYaHHS y TpaBa 0COOH.

Ha namry mymky, nmomasnpiie pedopMyBaHHS IHCTUTYTY CIITYOTO CyIIl B YKpaiHi
Ma€ 3A1MCHIOBATUCSA 3 ypaxXyBaHHSM NpPAaKTUKU JepkaB-wieHiB €C Ta cTaHaapTiB
€Bporneiicbkoro cyay 3 mnpas smoauHu. Hacammepen noTpeOyroTh yIOCKOHAJIEHHS
npolecyaibHl MEXaHI3MU OOIPYHTYBaHHSI KJIOMOTaHb CTOPOHU OOBHMHYBAuCHHS,
CTaHJapTH MOTHUBYBAaHHS CYJOBHX PIIllIeHb, a TAKOXK TapaHTii 3a0e3MeueHHs peabHOI
nporecyanbHoi piBHOCTI CcTOpiH. KpiM TOro, JOMIIBHMUM BHAA€THCS HOPMATHBHE
YTOUHEHHS] MEX JUCKPELIi CI1Y0ro CyAl Mpu 3A1MCHEHHI CYy0BOIO KOHTPOIIIO, IO
JO3BOJIUTh MIHIMI3yBaTld pPU3UKH HEOJHAKOBOTO 3aCTOCYBaHHS KPHUMIHAJIBHOTO
polieCyaabHOTO 3aKOHOIABCTRA.

OTxe, €eBpPONEUCHKUN NTOCBI MEPEKOHIMBO CBIAYUTH MPO Te, IO e(PEeKTUBHA
nmpolecyaibHa B3a€EMOIS  CHIAYOTO Cyqal 3 yYaCHUKAMU  KPHUMIHAIBHOTO
NPOBAPKEHHSI MOXJIMBA JIMIIIE 32 YMOBU PEabHOI HE3AJIEKHOCTI Cydy, HAJIEKHOTO
PiBHSI TIpOIIeCyalbHOI KyJbTYPH CTOPIH Ta YiTKOTO HOPMATHBHOTO BHU3HAYEHHS MEX
CYJOBOTO KOHTpOJIO. BiATak iMruieMeHTallisl BIAMOBIIHUX €BPONEUCHKHUX IMIIXOIB Y

Hal[lOHAJIbHE KPUMiHAJbHE MpOoliecyalbHE 3aKOHOJABCTBO Ma€ PO3MISAJIATHCS HE SIK
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(dopManbHE 3al0O3UYEHHS OKPEMHUX IHCTHTYUIMHHUX €JIEMEHTIB, a K HeOoOXiJHa
nepeayMoBa MoOyJoBH B YKpaiHi MOBHOLIIHHOI CHUCTEMHU TapaHTIil MpaB JIOIUHU Y

chepl KpUMIHAJIBHOT FOCTHIII].
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3100yBa4 BUIIO1 OCBITH 0aKajlaBPChKOTO PiBHS,
HayxoBuii kepiBHUK:

IHarepuiio Ipuna BosionumupiBHa

JOKTOP IOPUAMYHUX HAyK

JlHimpoBChKUii HallioHaIbHUH yHIBepcuTeT iM. O. [oHuapa

M. J{Hinpo, Ykpaina
TEHJIEPHA PIBHICTb Y CYYACHOMY CIMEWHOMY ITPABI

AHoTAaIlisi: aBTOpaMHU MPOAHAIII30BAHO HAYKOBI IMiIXOH /10 BUSHAYCHHS TIOHSTTS
(TeHIIep» Ta «IeHJEpHAa PIBHICTE» y BEKTOpPl CIMEHMHUX NPAaBOBIAHOCHH, SK
JNETEPMIHAHTH COL1aJIbHO-TIPABOBOTO PO3BUTKY JEp>KaBH. J[OCHIIKEHO peryiItOBaHHS
aCIIeKTIB TeHJACPHOI PIBHOCTI y 3aKOHOMABCTBI, MO0 3a0e3MedeHHs JIOTPUMaHHSI
NPUHIMITY CIPaBEAJIMBOCTI y CIMEMHUX BIIHOCHHAX Ta 3a0€3MeYeHHs] TapMOHIIHOTO
PO3BUTKY CYCH1IbCTBA.

KurouoBi ciioBa: renep, relaepHa piBHICTb, CiMEHHE MPaBo.

Ha cyyacHoMy erami CTaHOBJICHHS Ta PO3BUTKY YKpaiHM BEIUKOTO 3HAYCHHS
HaOyBa€ JOCIHIDKCHHS PI3HOMAaHITHUX AacIeKTiB, M0 3a0e3Me4yroTh JTOTPUMaHHS
OpPaBOBUX MPUHLMUIIB Yy pI3HOMAHITHUX cdepax >KUTTA. Y HAyKOBIA IJIOIIHHI
HaBeJIeHO OaraTto aediHIIii TepMIHY «T€HAEP», 110 3yMOBJIEHO 3pOCTaHHSIM 1HTEpECY
710 TeHJIEPHUX TOCHTIPKEHb 30KpeMa «I€HAEPHOI PIBHOCTI» Y CIMEHHOMY IPaBOBOMY
TOJII.

Tepmin «reHaep» mMae KiibKa HayKOBUX TIIYMadeHb [5]:

72



1. Tenjep — € COLIOKYJILTYPHOK CHMBOJIIYHOK KOHCTPYKIHEK CTaTi, 110
Ma€ Ha METI BH3HAUYEHHS KOHKPETHOTO AacCOLIaTUBHOTO 3B’S3Ky 13 3a0e3neueHHs
MOBHOIIIHHOT KOMYHIKAI[li Ta MATPUMKH COLIAIIBHOTO MOPSIKY.

2. TeHmep — BH3HAYAETHCS SAK KOMIUIEKC YCTAJEHHX COILIOKYJIBTYpPHUX
XapaKTEPUCTHUK, 10 OXOTUTIOE PI3HOMAaHITHI CepH MISITbHOCTI JTIOIUHU.

3. Tenmep - 1€ KOHCTpYHOBaHa KyJbTYypOIO Ta CyCILUIbCTBOM
XapaKTEePUCTUKA JIOIMHY, 1[0 € CAMOCTIMHOIO Ta HE 3yMOBJIEHA 010JI0TTYHOIO CTATTIO.

BianoBigHO [0 BU3HAYEHHS CTATTi TPeThoi KOHBeHIli Pamu €Bpornu Ha
MDKHApOJHOMY pIBHI 3aKOHOJABYO 3aKPIIUIEHO Take BU3HAYEHHS TE€HIAEPY:
«COIIATTLHO 3aKPIMJIeHI POJil, MOBEAIHKA, AISUIBHICT Ta XapaKTepH1 O3HAKH, K1 TIEBHE
CYCIUJIBCTBO BBa)KA€ MPUTAMAaHHUMU YOJIOBIKAM Ta KIHKam» [4].

AKTyanpHUN eTanm pPO3BUTKY YKpaiHW 1miepenadadae  pO3MIUPEHHS TpaB 1
MOKJTUBOCTEH JKIHOK Ta PETyJIOBaHHS T€HJEPHOI PIBHOCTI, IO Ma€ MEPIIOYepProBe
3HAYEHHS — OCKUIBKH JOlOoMara€ MmiATPUMYBATH 1HIIIATUBY JJIl CTUMYJIIOBAHHS Ta
peanizaiii CTpPYKTYpHUX 3MiH, 1110 HAOJUKYIOTh JOCSITHEHHSI T€HACPHOI PIBHOCTI Ta
PO3LIMPEHHS MPAB 1 MOMKIMBOCTEH MOAPYKIKS.

VY ciMeliHOMY IpaBi BAKJIUBO JOTPUMYBATUCH IHTETPALlll HPUHIIUIIIB T€HIEPHOI
piBHOCTI y cdepl 3axucTy mpaB Ta cB0OOx, peamizamii o0oB’s3kiB [7]. AHami3
HAI[IOHAJILHOTO 3aKOHO/IaBCTBAa IIOKa3ye, 110 HOPMAaTHUBHO-TIpaBoBa 0aza YKpaiHu
MICTUTh JJOCTATHIO KIJBKICTh MOJOXKEHb, CIPSIMOBAHMX Ha YTBEP/HKCHHS TCHIEPHOI
PIBHOCTI IHOK 1 YOJOBIKIB, 30KpeMa B TaKUX KIIOYOBUX JTOKyMEHTaX, SK:
Koncturyuis VYkpainu, CimeitHuil komekc, 3akoH VYkpainu «IIpo 3abe3nedeHHs
PIBHHUX IIPaB Ta MOXJIMBOCTEH >KIHOK 1 YOJIOBIKIB)» Ta 1HIII.

JlociKeHHsT 3aKOHO/IaBCTBA YKpaiHU JI03BOJIIE BHOKPEMHUTH TaKl MapKepH,
10 3a0€e3MeYyI0Th JOTPUMaHHS MPUHIIMIIIB CIPABEAIUBOCTI B KOHTEKCT1 «I€HIEPHOI
PIBHOCTI» y IUTONIMHI CIMEHHOTO TpaBa.

1. Koncturyuis VYkpainu nepeadavyae AOTpUMaHHS HHU3KHU CHEL[iladbHUX
3aXO0fiB, IO € CHPSAMOBAHMMHM Ha OXOPOHY Ipall Ta 3J0pOB’A KIHOK, a TaKOX

BCTAHOBJICHH BiIIHOBi,ZIHI/IX MEHCIMHUX MBI Ta CTBOPCHHA HAJICKHUX YMOB IJIA
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rapMOHIMHOTO MO€EAHAHHS TPYAOBOI aKTUBHOCTI 3 BUKOHAHHAM CIMEMHHMX O00OB’SI3KIB
[1].

2. B nocrtanoBi BepxoBHoi Panu «IIpo koHIemniiiro jaep>kaBHOI CIMEHHOT
MOJIITUKMY Hapasi 3akpilJICHO KIIOYOBI OPIEHTHPU JUISI PO3BHUTKY TEHIEPHO
30aaHCOBAaHUX Ta PEryJIbOBAHMX CIMEWHHUX BITHOCWH. [IpOBIIHMM NPUHIUIIOM €
JOCSITHEHHSI TAPUTETHOI PIBHOBAru Ta MapTHEPCTBAa MIXK >KIHKAMU Ta YOJIOBIKAMU B
yCciX cdepax KHUTTA W HaJaHHSA iM PIBHHUX MOXIIMBOCTEHW s caMmopeanizaiii y
TPYIOBI Ta CYyCHUIbHIA [ISJIBHOCTI, BUXOBaHHA JIIT€H, a TaKOX BUIBHOIO Ta
CIIPaBEJIJIUBOTO PO3IOALTY CIMEHHUX 000B’SI3KiB [2].

3. B wactuni moctiii crtarri chboMoi CiMEHHOTO KOACKCY YKpaiHu
3aKpIIUICHE TOJI0KEHHSI CTOCOBHO TOTO IO KIHKM Ta YOJOBIKM HAJIJIEHI PIBHUMHU
npaBaMu Ta OOOB’SI3KAMU B KOHTEKCTI peamizamii cimeiiHux BimHocun [3]. Lle
CBITYUTH TPO HOPMATUBHE 3aKPITUICHHS 1/1e1 MapuTETHOT PIBHOCTI MK TOAPYXIKSIM.
3a3HayeHU! TPUHIUI € OJHUM 3 TPOBIAHUX IO BU3HAUAE XapaKTep MPaBOBOTO
PEryJIOBaHHS CIMEMHMX BIAHOCHH Ha CYyYaCHOMY €Talll CTaHOBJIEHHA Ta PO3BUTKY
VYkpainu.

Minuenko P. M., Mindenko /I. A. 3a3Ha4aroTh, 110 3aKPIMJIEHI B 3aKOHOJAaBCTB1
MIOJIO’KEHHS MO0 PETYIIOBAHHS T€HJEPHOI PIBHOCTI Y TOJAPYKHIX B3aEMUHAX Hapasi
31e0UTBIIOr0 3aUINAIOTECS  (OPMaJIbHUMHU, Yepe3 TaKli YMHHHUKW: HEJOCTaTHbO
BHUCOKHMI PiBEHb OOI3HAHOCTI IPOMAJISIH y BEKTOP1 MPAaBOBOi KYJIbTYPH; BIACYTHICTb
YITKUX MEXaHI3MIB peai3allii Ta peryjioBaHHSA TMOJITHKHA TEHJEPHOI PIBHOCTI,
HEIOCTAaTHhO BUCOKHWU HArIIA[ 3a JOTPUMAHHSM T€HIEPHOTO MAPUTETy Y CIMEHHOMY
IpaBl; HAABHICTh COL[IaJIbHUX CTEPEOTHUIIB LIOJ0 POJIEH YOJIOBIKIB Ta JKIHOK B CIM i
[7].

Peanizariisi acnekTiB T€HAEPHOI PIBHOCTI y Cy4yacHOMY CiMEMHOMY IIpaBi, 3
Toukn 30py MapkoBuu X. M., IllapmakoBoi A. C., € cKIagHUM Ta
0araTOKOMIIOHEHTHUM TPOIIECOM, III0 BUMArae He JUIIEe aKTUBHOT y4acTi MOAPYX KA
(K mapTHepiB), a 1 BChOTo couiymy [6]. 3okpema: NPUUHATTS pIlIeHb Y MOALUII
JOMaIIHIX O00OB’s3KIB, 3a0e3nedeHHs (HIHAHCOBOI HE3aJIeKHOCTI, CIPHUSIHHS

HIATPUMII Kap €PHOTO POCTY Ta peajizallli coIiaJbHOi CKJIaJ0BOT — € OCHOBHUMH
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BEKTOpaMH, 1[0 MAlOTh CIPHUSTH JIOCSITHEHHIO rapMoOHii Ta A0OpoOyTy B POJIMHI Ta
PIBHOI peasti3aliii HoaPyKxK.

PearyBanHs y BIANOBIA,  HA COINIAJbHO-EKOHOMIYHY KpHU3Y, KPOKH IO
BITHOBJICHHIO Ta MPOTHAII MPaBOBUM IMOPYUICHHSM, IUIAHYBaHHS [ISIIBHOCTI Ta
MOJIEpHi3allii Cy4yaCHOTO 3aKOHOJABCTBA 3 YpaxyBaHHSM MPIOPUTETHUX HAIPSMIB,
30Kpema, 3a0e3MeUeHHs] TeHJIEPHOT PIBHOCTI (SIK PO3LIMPEHHS MpaB 1 MOXJIMUBOCTEH
KOXKHOT JIFOMMHU B KOHTEKCTI JOCSTHEHHsS CTajoro pPO3BUTKY), BHUPOOJICHHS
3aKOHOJABYMX OpraHizalliiHUX MEXaHI3MIB II00 joroMarajid IpoCcyBaTH Ta
IPUCTOCOBYBATH MPUHLMUIIKA T€HAEPHOI PIBHOCTI — Yy CYKYNHOCTI MOZEpHi3alli
CIMEHHOTrO TMpaBa JO3BOJIUTH OTPUMATH BUMIPIOBaHI CTaHAApTH, MO OymayTh

CTUMYJIIOBATH MMOAAJIBIIC ITOKPAIICHHA TA CTaOIBHICTD.
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YK 347.254:349.4

Yayc IBan AHaToJ1ilioBUY

3100yBay BUIIOT OCBITH OaKaIaBPCHKOTO PiBHS

HayxkoBuii kepiBHUK:

IHarepuiio Ipuna BosionumupiBHa

JOKTOp IOPUAMYHUX HAYK

JIHinpoBCchKUi HalioHaIbHUM yHiBepcuTeT iM. O. [oHuapa

M. JHinpo, Ykpaina

ITPABOBI ACHEKTH OPEH/U 3EMEJIb CI/IbCBKOT'OCIIOJAPCBKOI'O
ITPU3HAYEHHSA B YMOBAX BOEHHOTI'O CTAHY: ABTOMATUYHE
ITOHOBJIEHHA TA 3MIHA IIVIBOBOT'O ITPU3HAYEHHA

AHoTanisi: Y Te3ax JOCHIKEHO MPaBOBI MEXaHI3MH PETYJIIOBAaHHS OPEHIHUX
BITHOCHH IOJI0 3€MEJIb CLILCHKOTOCIONAPCHKOTO MPU3HAUYEHHS B YMOBaX BOEHHOTO
ctany B VYkpaini. IlpoananizoBaHO 3aKOHOAAaBYI HOBEIU MIOJI0 ABTOMATUYHOTO
MOHOBJICHHS JIOTOBOPIB OpPEHJIM Ta CHPOIICHOTO TOPSAAKY 3MIHH I[IJIOBOTO
NMPU3HAYEHHS 3€MEbHUX JIJISHOK, BBeleH1 3akoHamMu Ne 2145-IX ta Ne 2247-IX.
BucsiTiieno nosuinito BepxoBHoro Cyny momo npaBoBOi NPUPOAM aBTOMAaTUYHOI
nposonrailii. BuzHaueHo mpoOiaemMH1 acleKTH 3aCTOCYBaHHS BiJIMOBITHUX HOPM Ta
MEePCIEKTUBYU iX BJJOCKOHAJICHHS.

KurouoBi cioBa: BOEHHMII CTaH, OpEHJIa 3€MEJlb CUIbCHKOTIOCIOAAPCHKOTO
NPU3HAUYCHHS, aBTOMAaTUYHE TIOHOBJIEHHS JIOTOBOPY OpEHAM, 3MiHA I[IJIbOBOTO

IMPU3HAYCHHA, IIPOAOBOJIBYA 6631’[61(3, 3CMCJIBHC 3aKOHOAaBCTBO.

[ToBHomacmiTabue 30poiiHe BToprHeHHs Pociiicbkoi @Depepanii npotu
VYkpainu, posnovare 24 mrotoro 2022 poky, 3yMOBHUJIIO HEOOXIAHICTh ONEPAaTUBHOIO
pedopMyBaHHsI 3€MEIBHOTO 3aKOHOJABCTBA 3 METON 3a0€3MEUEHHS MPOIOBOIBYO]

Oesneku JepkaBU Ta Oe3mnepeOiitHOro  (YHKIIIOHYBaHHS arpapHOrO  CEKTOpY
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€KOHOMIKM. B yMOBax BOEHHOrO CTaHy TpPAJULIMHI MEXaHI3MH pEryIIOBaHHS
3eMeIbHUX OPEHIAHUX BIJIHOCHH, IO Tepeadadaniy TpUBaJl aJMIHICTPAaTHUBHI
IIPOLIECYPH, BUSBUIUCS HEC()EKTUBHUMHU Ta TAaKMMH, 1[0 HE BIAMOBIIAOTH MOTpeOaM
BOEHHOTO 4acy.

KitouoBUM HOpMaTHMBHO-TIPABOBHM aKTOM, III0 3aKjaB OCHOBHU CHEIaJbHOTO
PETyIIOBaHHSA OPEHJAHMX BIAHOCHH IIOAO CUTBCHKOTOCIIONAPCHKUX 3€Mellb, CTaB
3akoH Ykpainu Ne 2145-1X Bim 24 6Gepesnst 2022 poxy «IIpo BHeceHHs 3MiH 10
JeSIKUX 3aKOHOMABYMX AaKTiB YKpaiHW MIOA0 CTBOPEHHS YMOB JUIsl 3a0e3IedeHHs
MPOJIOBOJIBYOI O€3MEeKHU B yMOBaX BO€HHOro cTany» [1]. Lleit 3akoH HaOpaB YMHHOCTI
7 xBiTHa 2022 poKy 1 3ampoBajvB MPUHIIMIIOBO HOBHM TMPABOBUM MEXaHI3M —
ABTOMAaTUYHE MOHOBJICHHS JI0TOBOPIB BUKOPUCTAHHS 3€MEIb CLIIbCHKOTOCIOAPCHKOTO
PU3HAYCHHS.

BianoBigHo 10 monoxkeHb 3akoHy Ne 2145-1X, moroBopu opeHmH, CyOOpeHIH,
eMdiTeB3ucy, cynepdiiiro Ta 3€MEIbHOTO CEPBITYTY IIOAO 3E€MEJIbHUX IIJISHOK
CLTBCHKOTOCTIOZIAPCHKOTO TPU3HAYCHHS, CTPOK SKUX 3aKIHYMBCS TICHIS BBEICHHS
BOEHHOTO CTaHy, BBa)XalOThbCSd AaBTOMAarMYHO TIOHOBJIEHMMH Ha OJIWH piK 0e3
BOJICBUABIICHHS! CTOPiH [1]. [IpUHITMIIOBO BaXKJIMBUM € T€, IO Taka MPOJIOHTAIlIS HE
notrpedyBajia BHECEHHS BIAMOBIIHUX BiIOMOCTEHN 70 JlepaBHOTO peecTpy pedyoBUX
paB Ha HepyxoMe MaiHOo. TakuM YMHOM, 3aKOHOJIABEIlb BiJIIWIIOB BijJ KJIACUYHOTO
IIUBUTICTUYHOTO T1IXOY, 3 SKUM ITOHOBJICHHS JOTOBOPY OPEHIIM BUMAara€ akTUBHHUX
¥t #ioro cTopiH ab0 MPUHANMHI BiZICYTHOCTI 3allepEYCHb.

[IpaBoBa mpupoda aBTOMATHYHOI MPOJOHTAIll cTajla MPEAMETOM CYyIOBOTO
TiymaueHHd. Kacamiiiauii uuBiibHUE cyn y ckianl BepxoBHoro Cyny y mocTaHoBi
Bim 29 Oepesns 2023 poky y cmpaBi Ne 563/376/22 pos'scHUB, IO MeXaHI3M
ABTOMATUYHOIO MMOHOBJICHHSI MOILIMPIOBABCS HAa MPABOYMHU, il SIKUX 3aKIHUMIIACh Y
nepion 3 7 kBitHA 2022 poky mo 19 mucromama 2022 poxy [2]. Cya Haroxocus, 1o
ABTOMAaTU4HA MPOJIOHTalld € IOPUIUYHUM (DAKTOM, YITKO BCTAHOBJIEHUM 3aKOHOM, 1
HE 3aJeXUTh BIJ CyO'€KTMBHOI BOJI CTOpiH ngoroBopy. lle o3Hauae, mo HaBITh
OpEHJI0/IaBellb, AKUN HE OakaB MPOJOBXKYBAaTH OPEHIHI BIIHOCMHHU, HE MaB IpaBa

NEPEIKOUTH MTOHOBIICHHIO IOTOBOPY MPOTATOM 3a3HayeHoro nepioay [2].
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3akoHoM Ne 2145-1X takox Oyno 3ampoBaKEHO HU3KY OOMEXEHb LIOJ0 MpaB
OpEeHJapiB, sIKI OTPUMAJIA 3€MEJIbHI JUISTHKU 3a CIPOIIEHOI0 MPOIeyporo. 30Kpema,
Takli opeHjapi Oynu 1Mo30aBJICHI MpaBa Ha: KOMIICHCAIIF0 BUTpAT Ha MOJIIIIECHHS
3eMEJIbHOI JUISTHKY; TIEPEBAKHE MPaBO MOHOBJICHHS YW KYMIBII IIISHKH, MEepeaady
TUISTHKA B CyOOpeHTy; 3MiHY I[UThOBOTO MpHU3HAYEHHS Ta ckiamy yriab [1]. Po3wmip
OpPEHJHOI IJIaTH 3a 3eMJIl JEp>KaBHOI Ta KOMYHaJIbHOI BJIAaCHOCTI oOMexyBaBcs 8%
HOPMAaTHBHOI TPOIIOBOI OILIHKH, [0 HUXKYE 32 MEePEABOEHHUI MakcuMyM y 12% [2].
i oOmexeHHss Oynu CHpSMOBaHI Ha 3amoOiraHHs 3JOBKHBAHHSAM CIPOILEHUMHU
IpOIEypaMHi BOEHHOTO Yacy.

HacTtynHuM BaXJIMBUM KPOKOM Y PO3BHUTKY CIEHIAJILHOTO 3E€MEIhHOTO
3aKOHOJIaBCTBA CTAJI0 MPUUHATTA 3akoHy Ykpainu Ne 2247-1X Bix 12 TpaBus 2022
poky «IIpo BHeEcCeHHS 3MIH J0 JESKMX 3aKOHOJABYMX aKTIB YKpaiHM 1010
OCOOJIMBOCTEN PETYIIOBaHHS 3€MEIbHUX BITHOCUH B YMOBAaX BOEHHOTO CTaHY», STKHM
HaOpaB unHHOCTI 9 uepBHs 2022 poky [3]. Llel 3akoH PO3MIMPUB MEPENTIK MiJCTaB
JUIA CIIPOIIEHOTO OTPUMAaHHS 3€MENbHUX AUISTHOK B OpEeHAy Oe3 MpOoBEeAeHHS
3eMEeJIbHUX TOPTiB Ta CYTTEBO 3MIHHMB IMOPSAOK BCTAaHOBJICHHS 1 3MIHHM LIJILOBOTO
IIPU3HAYCHHS 3€MEIbHUX JIIJITHOK.

Y cdepi 3miHM UITROBOTO Tpu3HaueHHS 3akoH Ne 2247-1X 3ampoBaauB
OCOOJIMBUYM CHPOIICHUN TMOPSAOK, 32 SKUM BCTAaHOBIIGHHS Ta 3MiHA I[IJIbOBOTO
NPU3HAYCHHS 3€MEJIbHUX JUISTHOK 3IHCHIOEThCS 0€3 po3poOJIeHHS TOKyMEHTAIlll 13
3eMJIEYCTpOI0, 0€3 CIUIaTh BTPaT CLIBCHKOIOCIOJAPCHKOTO Ta JIICOIOCHOAAPCHKOTO
BUPOOHUIITBA, a TAKOXK 0€3 JOTPUMaHHS BUMOT 100 OCOOJMBO LIHHUX 3eMelb [3].
Ile crocyBanmocsi HacamIepea 3eMeIbHUX AUISTHOK, 110 HaJaBaJIHCs sl PO3MIIICHHS
BUPOOHUYHUX TIOTY>KHOCTEH TMIANPUEMCTB, €BaKyHOBaHMX 13 30H OOWOBHX iil.
Boanowac mnepegaya B OpeHAY 3€MEIbHOI JUISHKU CUIbCHKOTOCIOAAPCHKOTO
NPU3HAUYCHHS JCP>KaBHOI YW KOMYHAJIbHOI BJIACHOCTI JUIsi BEJCHHS TOBAapHOTO
CLIIbCHKOTOCTIOIAPCHKOT0 BUPOOHHUIITBA MOIJIa 3/IIMCHIOBATUCH O€3 3MIHH 1i I[1IJIbOBOTO

MPU3HAYEHHS, 110 CYTTEBO CIPOIIYBaJO Ta MPUCKOPIOBAJIO BIAMOBIAHI MPOLETYpPU

[3].

79



3akoHoMm Ne 2698-IX Bix 19 xoBrHs 2022 poky Oyjao CKacoBaHO HOPMY IpO
aBTOMAaTHUYHE TIOHOBJIEHHS JIOTOBOPIB OPEH/IM Ta BITHOBJICHO MPOBEACHHS 3€MEJIbHUX
TOpriB y (opMmi €IeKTPOHHMX ayKIioHIB [4]. Biarak MexaHi3M aBTOMaTUYHOI
nposioHTanii PakTHYHO JISB Y YaCOBOMY MPOMIKKY 3 7 KBITHS 10 19 nmucromana 2022
poky. [Ipote okpemi crieriaabHi HOPMH MPOIOBKYIOTH JISITH M O CHOTOAHI y BUTIISAI
nepexiTHUX ITOJIOXKEHD 3eMEIBHOTO KOJIEKCY VYkpainu: opeHjapi
CLIbCHKOTOCIIOZIAPCHKHUX 3eMeNb yCiX (OpM BIACHOCTI 30epertu MpaBo NepeaaBaTu
CBOE TIPaBO OPEHJM 1HIIIH 0C001 CTPOKOM JI0 OJTHOTO POKY Ha MiJCTaBl MHCbMOBOTO
JIOTOBOPY 0€3 3roAu BiIacHUKA 3eMill [2].

AHani3 TpaBOBOTO PETYIIOBAHHS OPEHIM 3E€MeNb CUIbCHKOTOCIOAAPCHKOTO
NPU3HAUYCHHS B YMOBaX BOEHHOTO CTaHy JO3BOJISIE BUSBUTH IEBHI MpOOJIEMHI
acnektu. [lo-mepre, aBromMarWyHa WPOJOHTAIlIS JOTOBOPIB 0O€3 BOJICBUSBICHHS
BJIACHUKIB 3E€MEIbHUX JIUISHOK TMOpYIyBajda MPUHIUN CBOOOAM JOTOBOPY Ta
HENMOPYIIHOCTI [paBa BJIAacHOCTI, rapaHToBaHux KoHcturyuniero VYkpainu Ta
3emenpbHuM kopekcoMm [S]. Ilo-mpyre, chopolieHi MpoleAypyd 3MIHM IILOBOTO
pu3HaYeHHsS 0e3 po3pOOJIeHHs] JOKYMEHTAIlll 13 3eMJICyCTPOI0 HECYTh MOTEHIlIHHI
PUBHKH JJI1 OXOPOHM 3€MelIb K HallloHAJIbHOTO HaabaHHs. [lo-Tpete, THMYACOBICTh
CHEIaJIbHOTO PETryJIOBaHHS IMOPOMXKYE MPABOBY HEBU3HAUEHICTh MO0 CTaTycy
JIOTOBOPIB, YKJIaJ€HUX ab0 TOHOBIEHUX 3a CIPONICHUMHU MPOLEAypaMH, MIiCIs
NPUIIMHEHHS BOEHHOTO CTaHy [2].

Crig TakoXK BiI3HAYUTH, IO BIATOBIAHO /10 PO3'sICHEHb MI>KHAPOTHUX TTPABOBUX
YCTaHOB, BBEJEHHS BOEHHOTO CTaHy B YKpaiHi BH3HA€ThCA (DOpC-MaKOPHUMHU
o0cTaBMHaMu, 110 BIUIMBAIOTh HAa BHUKOHAHHS JOTOBOPIB OPEHAM HEPYXOMOCTI Ta
3eMeNIbHUX OUIIHOK [6]. PasoM 3 TuM HacTaHHs Qopc-Maxopy He € 0e3yMOBHOIO
MIJICTaBOIO JUIsl 3BUIBHEHHS CTOPIH BiJ BHUKOHAHHS 3000B'si3aHb 1 Mae OyTH
MIATBEP/DKEHO B TOPSAKY, BU3HAYCHOMY YWHHUM 3aKOHOJABCTBOM 1 YMOBaMHU
ZIOTOBODY.

Takum yuHOM, TIPaBOBE PETYNIOBAHHS OPEHIU 3€MENb CITbCHKOTOCIONAPCHKOTO
NPU3HAUYCHHS B YyMOBaX BOEHHOTO CTaHy B YKpaiHi NpOWIUIO JIeKUIbKa eTariB

TpaHc@opmariii. 3anpoBaPKEHHs] MEeXaH13My aBTOMATUYHOTO MOHOBJIEHHS JIOTOBOPIB
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Ta COPOLIECHHS MOPSAKY 3MIHU LUIBOBOIO MPU3HAYEHHS 3€MEJIbHUX AUISTHOK y 2022
POIIl CIIPUSUTH ONEPAaTUBHOMY BUPIIICHHIO HArajbHUX MOTPEO arpapHOTO CEKTOpY B
yMoBax 30poitHoro koH®mikTy. BogHodac 111 MeXaHi3MU MOPOAWIIA HU3KY MPaBOBUX
npoOiieM, MmO TOTPeOyIOTh CHUCTEMHOTO BUPINICHHS B TMPOIECI IMOBOEHHOTO
BITHOBJICHHS 3€MEIBHOTO 3aKOHOJABCTBA, 30KpEeMa Yy YAaCTHHI 3aXUCTy IMIpaB
BJIACHUKIB 3€MEJIbHUX JUISHOK Ta OXOPOHHM 3€MeJib CUIbCHKOTOCIOAAPCHKOTO

PU3HAYCHHS SIK CTPATETIYHOTO PECYPCY JACPKABH.
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ACTIVITIES

VIIK 339.138:004.77:658.8(100)

Tanaciiiuyk AiiboHa MukoJsiaiBHA

JOKTOP €KOHOMIYHUX HayK, mpodecop

Jdepkau Anna MukoJiaiBHA

CTapUINil BUKIa1a4

Kosauas Inna MuxoJsaiBHa

3100yBa4

BiHHUIBKMI TOProBeIbHO-€KOHOMIYHUMN THCTUTYT
Jlep:kaBHOTO TOProBEIbHO-EKOHOMIYHOTO YHIBEPCUTETY

M. Binnuns, Ykpaina

BIVINB IU®POBOI TPAHC®OPMAIIII HA KOMILJIEKC
MAPKETHUHI'OBUX KOMYHIKAIINA Y INTOBAJIBHOMY CEPEJIOBHIIII

AHoTanis. Y crarti 3miMCHEHO KOMIUIEKCHUW aHali3 BIUIMBY HHQPOBOI
TpaHcdopmallii Ha €BOJIOLII0 KOMIUJIEKCY MApKETUHTOBUX KOMYHIKalld Yy
m100aabHOMY cepenoBulll. PO3mIssHYyTO CTPYKTypHI 3MIiHM B Joriul (OpMyBaHHS
KOMYHIKAI[IMHUX CTparerid, OOIPYHTOBAaHO pOJb TEXHOJOTTYHMX I1HHOBAIIA Y
dbopMyBaHHI HOBOI MapagurMu B3aeMoii Oi3Hecy 31 criokuBadeM. OcoONHMBY yBary
IPUAUIEHO TpaHcopMallii IHCTPYMEHTIB MapKETHHTY, 3MiHI IMOBEIIHKOBUX MOJCIICH
CIOKMBAYiB Ta 3pOCTAHHIO 3HAYCHHS IUGPOBUX MIaTGopM. Y Mekax JOCIHIHKESHHS
chopMysbOBaHO peKOMEHMAIli 100 BHUXOMY MIAIMPUEMCTB HAa HOBI MIXKHApPOAHI
PUHKH 3 ypaxXyBaHHSAM Cy4aCHUX IIOOATbHUX TEHICHIIH, a TAKOXX BU3HAYEHO Traiysi

E€KOHOMIKH, JJIs SIKMX [UGPOBI MAPKETUHIOBl KOMYHIKAIlll € KPUTUYHO BaXKJIMBUMH.
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OxkpeMo mnpoaHai30BaHO 3HA4eHHS ULU(poBI3alli a7 3a0€3MeYeHHs] CTIMKOCTI
Oi3HeCcy B yMOBaXx BIHHH.

KuarouoBi caoBa: uudpoBa TpaHchopmarllisi, MapKETHHIOBI KOMYHIKaIli,
u(pOBUN MApPKETHHT, TIOOATbHE CEPEIOBHINE, MOBEIIHKA CHOXHBadiB, U(POBI

wiatopmu, KITIEHTCHKUN JOCBI, MIKHAPOAHI PUHKH, CTIMKICTh O13HECY, BilHA.

CyuacHuil eranm pO3BUTKY CBITOBOi €KOHOMIKM XapaKTE€PU3Y€EThCS TIIMOOKOIO
U poBoI0 TpaHcPopMalli€ro, siKa OXOIUTIOE BCl cepu rocrnoaapchbKoi AisUIbHOCTI Ta
BHU3HA4Ya€ HOBY JIOTIKY (yHKIIIOHYBaHHs Oi3Hecy. BinOyBaeThCsi 3MIIIEHHS aKIICHTIB
13 TpaIUIIMHUX pecypciB Ha 1H(POpPMAIIiiiHI Ta TEXHOJIOTIYHI, 10 3MIHIOE TIIXOAH JI0
dbopMyBaHHS KOHKYPEHTHUX MepeBar. Y 1bOMY KOHTEKCTI MapKETHUHIOBI KOMYHIKaIlii
NIEPECTAIOTh BUKOHYBATH BUKIIIOYHO 1HPOPMATUBHY (DYHKIIIIO Ta MIEPETBOPIOIOTHCS HA
CTpaTeriyHuil IHCTPYMEHT YNPaBIiHHS B3a€EMOBITHOCHHAMHU 31 CIIOKHBAYaMHU.

AKTYalIbHICTh JOCHIPKEHHS 3yMOBJIEHA THUM, 1[0 HU(POBE CEPEIOBUIIE
paIuKaIbHO 3MIHIOE XapakTep B3a€EMOJII MK BHUPOOHHUKOM 1 CHOKHUBAYEeM.
I'moGanizarifini mporecy, MOCHICHI PO3BUTKOM ITM(POBUX TEXHOJOTIH, (GOPMYIOTh
HOBY MOJIENIb PUHKY, A€ reorpadiuni 0ap’epu MPaKTUYHO 3HUKAIOTh, & KOHKYPEHIIIS
HaOyBae OE3MpPEIENCHTHOI IHTEHCUBHOCTI. 3a TakuX YMOB €(EeKTHUBHICTb
MapKETUHTOBUX KOMYHIKAIlli BU3HAYAE€THCS HE JIMIIE 3MICTOM IOBIJIOMJICHHS, a U
30ATHICTIO  NIJOPUEMCTBA  IHTErpyBath  UU(POBI  IHCTPYMEHTH B  €QUHY
KOMYHIKAI[IITHY CUCTEMY.

[lonpu 3HauHy KUIBKICTh HAyKOBHUX Ipalb, MAOCIIUKEHHS UU(POBOI
TpaHchopmallii MapKETUHIOBUX KOMYHIKallld 3aJMIIAIOThCS (PparMeHTapHUMMU.
3okpema, Marco Cioppi Ta Meng Qi HaroJomymoTh Ha BiJICYTHOCTI IUIICHOI
TEOPETUYHOI MOJIENl, OCKUIbKKM OUIBIIICTh POOIT 30CepeKeHAa Ha OKpPEeMHX
IHCTpYMEHTaX MHU(POBOr0 MapKeTUHTY. BomHouac ykpaiHChKI HayKOBII, 30KpeMa
Jlronmuna banabanoBa Ta Anaromiii CtapocTiHa, MIJIKPECIIOITh HEAOCTATHIO yBary
70 BHYTPIIIHIX YUHHUKIB HU(PPoBOI TpaHChopmallii, IepeayciM poil MepcoHaly Ta

opratizamiiHux 3mMiH. OKpeMOI0 MPOTaTMHOI 3aJUIIAETHCS BILUIUB KPU30BUX YMOB,
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30KpeMa BIMHHM, Ha MAapKETHMHIOBI KOMYHIKallli, a TakoX Opak eMIIpUuYHUX
JOCIIIJIKEHb, 1110 0OMEXKY€E MPAKTUYHE 3aCTOCYBaHHS TEOPETUYHUX IT1IXO/IB.

MeToro 1oCiKeHHsI € KOMIUIEKCHUI aHalli3 BILTUBY LIM(PPOBOi TpaHchopmallii
Ha MapKETHHIOB1 KOMYHIKAIl] y 00aJIbHOMY CEpEAOBHUIIII 3 YpaXyBaHHIM CyYacCHHX
BUKJIHKIB.

[udposa Tpancdopmalis 3MIHIOE CaMy CYTHICTb KOMIUJIEKCY MapKETHHTOBUX
KOMYHIKaIli}i, MepeBoAsuM HOro 3 JiHIMHOT Mofeni y 0araToBUMIpHY IHTEPAaKTUBHY
cuctemMy. SKIO B TpajMLIMHIA MapagurMi KOMYHIKAIlisi Majla OJHOCTOPOHHIN
xapakrep 1 nepeabavana mepenady iHgopmauii BiJi KOMIaHIi 7O CHOXKKMBa4a, TO
cydacHa MoJieNib 0a3y€eThCsl HA TMOCTIMHOMY J1ajio3l, KU (OPMYEThCS B PEKUMI
peajgbHOro yacy.

3MiHM BigOyBalOThCS Ha KOHIENTYyaJlbHOMY PiBHI, J€ KJIIOYOBUM CTa€
BUKOPHUCTAHHS JTAHUX SIK OCHOBHW MPUUHATTA YHPABIIHCHKUX pIllIEHb. AHATITHYHI
IHCTPYMEHTU JO3BOJISIIOTh HE JIMIIE OLIHIOBaTH €(EeKTHBHICTh KOMYHIKalli, a U
IPOrHO3YBAaTH MOBEAIHKY CIOXHMBadiB, (OPMYIOUH MEPCOHAII30BaH1 Mpono3uuii. Y
IIbOMY KOHTEKCTI MapKETHHIOBl KOMYHIKAIlll IHTETPYIOTbCs 3 1HGOpPMAIIHHUMU
CHUCTEeMaMHU TIIMPUEMCTBA, YTBOPIOIOUH €IUHY UPPOBY ekocuctemy [2, c. 7].

CyTT€EBOIO € TaKOXK 3MiHA POJIl CIIOKUBAYa, IKUH 13 TACHBHOTO 00’ €KTa BILIUBY
NEPETBOPIOETHCS HA aKTHUBHOTO yYacHUKa KOMYyHIKalliiiHoro mpoiiecy. ColianbHi
Mepexi, mudposi miathopMu Ta MOOUIBHI JOMATKH CTBOPIOIOTH YMOBH IS
JIBOCTOPOHHBOTO OOMIHY 1H(MOpPMAII€I0, 10 MABUILYE 3HAUYEHHS PEMmyTaIliiHOTO
MEHE/KMEHTY Ta YIIPaBJIiHHS KJI1€EHTCHKUM JIOCBIJIOM.

Hudposa Tpanchopmallisi TPU3BOAUTHL [0 [IHOOKUX 3MIH Yy CTPYKTYpi
KOMILJIEKCY MApKETHUHTOBUX KOMYHIKAI[IM, IO TPOSIBISETbCS Y TEPEOCMUCICHHI
TPaauIIMHUX 1HCTPYMEHTIB Ta iX 1HTEerpaiii B €IuHy cucTeMy. Pekiiama BTpayae
MacOBUH XapakTep 1 Ha0yBae€ 1HIWBIAyaTi30BaHUX (HOPM, OPIEHTOBAHUX HA KOHKPETHI
CEerMEHTH CIOKMBauiB. BUKOpHCTaHHS alrOpUTMiB MallMHHOTO HAaBYaHHS JI03BOJISE
dbopMyBaTi TapreToBaHi MOBIJOMIICHHS, SIKI MaKCUMaJbHO BIJIMOBIIalOTh MOTpedaM

ayIuTopii.
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[TapanensHo BiAOyBaeThCsl TpaHc(opmalis 3B’S3KIB 3 T'POMAJICBKICTIO, [I€
1M(poB1 KaHAIM CTAalOTh OCHOBHUM CepelloBHINEM (OPMYBaHHS IMIJKY KOMIIaHIi.
[ndopmariitHi MOTOKM y Mm00anbHOMY LU(PPOBOMY MPOCTOPl XapaKTEepPU3yIOThCS
BHUCOKOIO IIBUAKICTIO TMONTUPEHHS, 10 MiABUIIYE K MOXJIMBOCTI, TaK 1 PU3UKHU IS
0i3Hecy. Penyrarisi opmyeTbes He nuiie depe3 odiliiHI KOMYHIKaIli, a i uepes
KOPUCTYBAl[bKMM KOHTEHT, 10 MOTpeOye HOBUX MIAXOAIB JO YIPABIIHHS
1H(hOpPMAIITHUM CepEeIOBUIIIEM.

CrumysoBaHHS 30yTy TakoX 3a3HA€ 3MiH, Iepexoisuu y uudpoBuil Gopmar,
7€ KJIOYOBY POJb BIJIICPAIOTh MEPCOHANI30BAHI MPOMO3HULlli, HUPPOBI KyNOHH Ta
nporpamMu  JIosulbHOCTI.  [lpsAMuii  MapkeTHMHr TpaHC(OPMYETHCSI Yy CUCTEMY
ABTOMAaTH30BaHUX KOMYHIKallli, sKi 0a3ylOThbCs Ha aHalli31 MOBEIIHKOBHX JaHUX 1
JI03BOJIAIOTH 3a0€3MEYNTH THANBITYyaTbHAN IIX11 10 KOXKHOTO KitieHTa [3, ¢. 322].

Cpoeto ueproto, mudpoBa TpanchopMmailis ¢GoOpMye TPUHIIUIIOBO HOBY
apXITeKTypy IIOOaJbHOTO PHUHKY, y MeXaxX $KOi MapKETUHIOBl KOMYHIKallii
nepecTaroTh OyTH MNPUB’SI3aHUMH 10 TEPUTOpIaIbHUX OOMEXKEHb 1 MEPEXOnsiTh Y
IUIOUIMHY U(POBUX €KOCUCTEM. Y TaKOMY CEpEAOBHILI MIANPUEMCTBA OTPUMYIOTH
MOKJIUBICTh 3M1MCHIOBAaTH BHUXIJ HAa MDKHAPOJHI PUHKH HE uepe3 TpaaulliiHi
MEXaHI3MH eKCIaHCii, Mo mnepeadadaroTh 3HA4YHI 1HBecTuiii y  (i3uunHy
iHppacTpykTypy, a uepe3 IHTerpamito y miobanpHl IMdpoBi miatdhopmu, sKi
BUCTYNAIOTh YHIBEPCAIbHUMU KaHaJaMU KOMYHIKAIlil Ta 30yTy.

udpori miardopmu, comianbHl MEpeKi, MAPKETIUICHCH Ta ITONTYKOBI CHCTEMH
(aKkTUYHO BUKOHYIOTh (DYHKLIIO 1HCTUTYLIM INOOAJIBHOIO PHUHKY, 3a0e3Meuyrouu
OJJHOYACHY NpPHUCYTHICTb KOMIIaHIM Yy pi3HUX KpaiHax. lle cnpuse 3HUKEHHIO
TpaH3aKI[IWHUX BUTpAT, NMPUCKOPEHHIO BUXOAY Ha HOBI PUHKH Ta MIABUIICHHIO
rHy4YKoCTi Oi13Hecy. BomHovac Taka yHiBepcasizallis KaHaliB KOMYHIKallli He O3Hadae
yHi(iKaIi 3MICTy KOMYyHIKalliid, OCKUTbKY €()eKTUBHICTh MAPKETUHTOBUX CTpATETii Yy
I00aJIbHOMY CEPEZIOBHIII BU3HAUAETHCS 3IATHICTIO MIJNPUEMCTBA TOEIHYBATH
CTaHJIapTU3aIlllo Ta ajanTtamio [5, c. 49, 6].

OcoOnuBICTIO CydacHOTO eranmy € (opMyBaHHS TaK 3BaHOI «IJIOKAJIBLHOI»

MOJIETl MapKeTMHTOBUX KOMYHIKallli, sika rnepeadadyae BUKOPUCTAHHS IIOOATbHUX
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nuppoBUX KaHAIIB 13 OJHOYACHOIO aJlalTaIlli€l0 KOHTEHTY JI0 JIOKAJIbHUX
ocobOnuBocTel. Lle crocyeTbcs He nuIlle MOBHHUX acleKTiB, a M KyJIbTypPHHX KOIB,
I[IHHICHUX OPIEHTUPIB, MOJIEJICH CIIO)KMBAHHS Ta MOBEAIHKOBUX MATEPHIB ayUTOPII.
IrHOpyBaHHsS 1MX (PaKTOPIB MPU3BOAUTH O 3HMKEHHS €(PEKTUBHOCTI KOMYHIKAIlIN
HaBITh 32 YMOB BHCOKOTO PIBHS TEXHOJIOTTYHOI JOCKOHAJIOCTI.

V¥ koHTeKcTI miobanizaili ocoOnuBoi Baru Ha0yBae MUTAHHS JOBIPU 0 OpEHIY,
aka popMmyeThcs B yMoBax 1H(OpMaIIHHOT TEpEHACHUEHOCT] Ta BUCOKOI KOHKYPEHIII1.
CrioxvBad OTPUMYE JOCTYII A0 BEJIHUKOI KUTBKOCTI albTepHATHBHUX MPOMO3UIIiH, 110
3HI)KY€E PIBEHb HMOTO JIOSUIBHOCTI Ta MIJBUILYE BUMOTU JI0 SIKOCTI KOMYHIKaIii. Y
TaKMX YyMOBaxX KJIIOYOBHM (DAKTOPOM KOHKYPEHTOCIIPOMOKHOCTI CTa€ 3aTHICTh
HiAIpUeMCTBa (DOPMYBATH MUTICHUN KITIEHTCHKUN JOCBIJ, KWW OXOIUTIOE BC1 TOYKH
KOHTAKTY 31 CIIOKUBaueM y IIUGPOBOMY CEPETOBHIII.

[MudpoBi MapkeTHHTrOBI KOMyHIKamii y T1I00aJbHOMY BHUMIpI  TaKOX
XapaKTEePU3YIOThCS BUCOKOK JUHAMIYHICTIO, 110 3yMOBJICHO IIBUJKUMHU 3MiHAMU
TEXHOJIOT1M, aJTOPUTMIB IUIATGOPM Ta MOBEAIHKM KopucTyBauiB. lle BuMarae Bix
HiIPUEMCTB TMOCTITHOTO MOHITOPUHTY 30BHIIIHBOTO CEpPEJOBHIIA, BUKOPUCTAHHS
AHATITUYHUX 1HCTPYMEHTIB Ta BIPOBAKEHHS THYYKHX CTparerii ynpaBiIiHHA
KOMYHIKaI[isiMi. BaXXJTMBUM acCneKTOM € TaKOX 3/IaTHICTh MIBUIKO aJalTyBaTHUCS 0
PETYJISATOPHUX BUMOT PI3HUX KpaiH, 30KpeMa y cdepi 3aXUCTy MEePCOHATBHUX JaHUX
Ta UPPOBOTo KOHTEHTy [1, ¢. 79, 7].

VY cywyacHux ymoBax ToOaibHI IUGPOBI KOMYyHIKallli BUKOHYIOTH HE JIUIIE
MapKETUHTOBY, a i cTpareriyHy (QyHKI110, 320€3MeUyI0ur 1HTErpalio TAIPUEMCTB Y
CBITOBY €KOHOMIKY. lle ocoOmMBO akTyalbHO J[UIsi KOMOAHId 13 KpaiH, W10
nepeOyBarOTh y CTaHI EKOHOMIYHOI a00 TMOMITHYHOI HecTabUIbHOCTI, OCKUIBKH
u(ppoBl KaHAIM JTO3BOJISIIOTH KOMIIEHCYBATH OOMEKEHHSI BHYTPIIIHHOTO PUHKY Ta
3a0€3MeunT JOCTYI JO 3O0BHINIHIX JKEpeNl JO0XOay. 3 METOI CHCTeMaTHh3allii
KJIFOYOBUX XAPAKTEPUCTUK IW100aIi3aliitHOro BUMIpY LHHU(PPOBUX MapKETHHTOBUX

KOMYHIKaIliil TOUUIbHO y3arajlbHUTH 1X Y TaONMu4Hii dhopmi.
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Taoaunsa 1.

Oco0smBocCTi I1002/1i3aMiHHOr0 BUMIPY HU(PPOBUX MAPKETHHIOBHX

KOMYHIiKaIii
XapakTepucTHKa XapakrepucTuka y uugposom
ITapameTp anauizy [{U P y . P P y unpp . y
TpaauUiiiHOMY cepeaoBHUIi 171002 IbHOMY cepeIoBHUIIi
. . Ob6MmesxeHi Gpi3uYHOI0 BiacyTHicTh TepUTOpiaTbHUX
['eorpadiuni Mexi .
MPUCYTHICTIO 0oOMeXeHb
e ) [mobanpHi UdpoBi miarGopMu Ta
Kanann komyHikanii JloxanbHi 3MI, odnalin-kaHanu ) ) dp : $op
COIliaJIbHI Mepexi
[IBunkicte B3aemonii  |Bimknaaena MuTTeBa, y peKUMI PEATBHOTO Yacy
PiBens nepconamizanii  |Huspkuit abo cepenniii Bucoxkwii, Ha ocHOBI Big Data Ta Al

3HAYHO 3HWIKEHI 3aBJISIKU ITU(DPOBUM

bap’epu Bxony Ha puHOK (Bucoki (1HBECTHIIIHHI, JTIOTICTHYHI) |,
IHCTpyMEHTaM

KonkypeHiris [lepeBaxkHo JIOKaIbHA [mo6anpHa, BUCOKOT IHTEHCUBHOCTI

) .. OO0O0B’s13K0BA, 3 YpaxXyBaHHIM
Ananraiist KomyHikanii  (OOmexeHa ’ .
KyJIbTYPHHUX (aKTOPiB

Ponb cnoxuBaya [TacuBHMIi oTpuMyBad iH(opMarllii AKTUBHUI y9aCHUK KOMYHIKaIlii

DopMyeThCS Y BIAKPUTOMY

YopasiniHHs penyTaliero [KoHTponpoBaHEe KOMITaHI€0 .
M(POBOMY CEepEIOBUIII

Orxe, moOamizamiiHuii BUMIp IUGPOBUX MAPKETUHTOBUX KOMYHIKAIIii
BU3HAYAETHCS  TOEJHAHHAM TEXHOJOTIYHOI  YHIBepcalizalii Ta  KyJbTypHOL
mudepenialii, MO CTBOPIOE SIK HOBI MOMJIMBOCTI, TaK 1 CKJIaJHI BHKJIUKH IS
0i13Hecy. EdexTuBHICTD AISUIBHOCTI MIANPUEMCTB Yy TAaKUX yMOBaX 3aJ€XKHUTh BiJl
30aTHOCTI  1HTErpyBaTd LU(POBI I1HCTPYMEHTH Yy CTpareriyHe yIpaBIliHHS,
3a0e3mneuyBaTy aJanTUBHICTh KOMYHIKAIlIA Ta (OpMyBaTH TOBTOCTPOKOBI BIAHOCHHHU
31 CIO’KMBaYaMHM Ha IN100aIbHOMY PiBHI.

CBo€10 4eproro, aHajli3 Cy4aCHUX TEHJEHIIN IU(POBOI €KOHOMIKH CBIIYUTH
PO JOIIBHICTh OpieHTAIlli Oi3HECY HAa PUHKH, SIKI XapaKTePU3YIOThCS BUCOKHUMU
TeMIamMu 3pOCTaHHS MUGPOBOI 1HOPACTPYKTYpH Ta 30UIBIICHHSAM KIIBKOCTI
KOopuCTyBauiB iHTepHETY. OCOOIMBO MEPCIEKTUBHUMH € PETiOHH, Je mudpoBizalis
MOETHYETHCS 31 3pOCTAHHSAM CEPENHBOrO Kiacy, Mo ¢opMmye cTaOUTbHUN MOMUT HA

HOBI TOBApH Ta MOCIYTH.
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Y Takux yMmMOBax [OIJILHO aKIIEHTYyBaTW yBary Ha TOBapHUX Tpymax, sKi
MAlOTh BHCOKHil PiBeHb aJaNTHBHOCTI 10 IM(POBOTO cepeoBHINa. MmeThes mpo
OPOAYKTH 1H(MOPMAIITHUX TEXHOJIOT1H, OHJIAWH-CEpPBICH, EJIEKTPOHHY KOMEpIIIIO,
¢dinaHcoBi TexHojorii Ta ocBiTHI miardopmu. LI HanmpsiMu XapakTepU3yIOTHCS
HU3BKOIO 3aJICKHICTIO BiJl (i3U4HOI 1HGPACTPYKTypU Ta BUCOKHUM TOTEHIIAIOM
MacuTaOyBaHHS.

Haii6inpury edexTuBHICTh HU(POBI MAPKETHUHIOBI KOMYHIKAIll JEMOHCTPYIOTh
y CEKTOpaX EKOHOMIKM, J€ B3aEMOIS 31 CIOXHBAU€M € KIIOYOBUM (HaKTOPOM
CTBOpeHHsI IiHHOCTI. Ile cTocyeTrbcsa cdepu mnociayr, po3apiOHOT TOpriBii,
(G1HAaHCOBOTO CEKTOpPY, a TAKOXK IHHOBAIIMHUX Tally3el, MOB’A3aHUX 13 PO3POOKOIO
TEXHOJIOTTYHUX MPOAYKTIB. BogHoUac HaBITh TpaJuIliiiHl Tamy3i, Taki K arpoodi3Hec
a00 BHPOOHMIITBO, JeAalli AKTHBHIIIE I1HTETPYIOTh IUGPOBI KOMYHIKAIii y CBOi
Oi3HEC-TIpoIIeCH, IO JO03BOJISE MIABUIIUTH €(EKTHBHICTH 30yTy Ta PO3MIMPUTH
puHkH 30yTy [4, c. 113, 9].

Bapro 3ayBakxuTu, 110 B yMOBax BiiiHM 1udpoBa TpaHchopMmallis HaOyBae
OCOOJIMBOTO 3HAYEHHS, OCKUIbKM BOHA 3a0e3leduye€ MOXJIMBICTh MMiJITPUMAHHS
Oe3nepepBHOCTI Oi3HEC-TIPOIeCiB Yy cHuTyalii (i3uYyHUX OOMEXEeHb 1 PHU3HKIB.
PyiinyBanusi 1H(pacTpyKTypH, JOTICTUYHI TPYAHOIII Ta Mirpaiis HaceJleHHS
CTBOPIOIOTh 3HAUHI BUKIMKHU [UJIS TPAAUI[IAHUX MoJeell BeneHHs Oi3Hecy, Mo
3MYLIYE MIIMPUEMCTBA IIYKATH albTEPHATUBHI KaHAJIN B3aEMO/II1 31 CIIOKMBAYaMHU.

[{udppoBi MapKkeTHHTOBI KOMYHIKAIlil JO3BOJSIOTH MiIMPUEMCTBAM 30epiratu
KOHTAKT 13 KJIIEHTAMH HE3QJICKHO BiJ] iXHBOIO MICIIE3HAXO/KEHHS, OMEPATUBHO
pearyBaTty Ha 3MIHU MONUTY Ta aAanTyBaTH CBOI MPOMO3UIIl 10 HOBUX yYMOB. Kpim
TOTO, MUGPOBI IHCTPYMEHTH CHPHSAIOTh BUXOAY Ha MIDKHApOJHI PHUHKH, IO €
0COOJIMBO BaXKJIMBUM JJI KOMITaHiH, K1 BTPATUIM YACTUHY BHYTPIIIHBOTO PUHKY. Y
IIbOMY KOHTEKCTI NHMQpOBi3aIlig CTa€ HE JHIIE IHCTPYMEHTOM pO3BUTKY, a U
(akTopoM EKOHOMIYHOi CTIMKOCTI Ta BiJAHOBIEHHs Oi3Hecy. Bona pgo3Bosisie
MIHIMI3yBaTy BTPaTH, ONITUMI3yBaTH BUTPATU Ta 3a0€3ME€YUTH THYUYKICTh Y PUHHATTI

YIPaBIIHCHKUX PIIICHb.
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Takum 4YMHOM, TpoOBeneHE IOCHIIHKEHHS JI03BOJIsIE€ 3pOOUTH BHCHOBOK, IO
mudpoBa TpaHchopMmallis € BHU3HAYaJIbHUM UYHMHHUKOM €BOJIIOLII  KOMILIEKCY
MapKETUHTOBUX KOMYHIKaIlil y mio0aibHOMY cepenoBuilll. BoHa 3MiHIOE He juile
IHCTpyMEHTapii MapKeTHHTY, a W JIOTIKYy B3a€MOAIl MK Oi3HECOM 1 CIIOKMBAYEM,
dbopMyrOUM HOBY MOJCIh KOMYHIKaIlli, sika 0a3yeTbcsl Ha I1HTEPAKTHUBHOCTI,
nepcoHaji3alii Ta BUKOPUCTAHHI JAaHuX. [Tobdanizamis Ta uudposizalisi CTBOPIOIOThH
HOB1 MOXIJIUBOCT1 ISl PO3BUTKY OI3HECY, BIIKPHUBaIOYM TOCTYIH 0 MIXKHApOIHHUX
PUHKIB 1 3a0e3meuytoud yMOBU AJig MacliTaOyBaHHS AlsuibHOCTI. BomHouac BoHM
HiJBULIYIOTh PIBEHb KOHKYPEHLII Ta BUMAararoTh BiJ] MIANPUEMCTB BHUCOKOTO PIiBHSA
aJaIITUBHOCTI Ta 1HHOBAIL[IMHOCTI.

Oco06muBOi akTyaJIbHOCTI IU(PPOBI MapKETUHIOBI KOMYHiKallli HaOyBarOTh B
yMOBax BIWHHU, /i€ BOHM BHUCTYIAIOTh KIIOYOBUM IHCTPYMEHTOM 3a0e3IeueHHs
CTIHKOCTI Oi3HeCy Ta #oro iHTerparii y mobanbHy €KOHOMIKY. Y IIbOMY KOHTEKCTI
mugpoBa TpaHcopmalis CTAa€ CTPATErIYHUM TMPIOPUTETOM JJsi MIAIPHUEMCTB, SKI
NparHyTh 30€perTd KOHKYPEHTOCIPOMOXHICTh Ta 3a0€3MEeYUTH JOBrOCTPOKOBUIA

PO3BUTOK.
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CYIIOB1 €KCIIEPTH

JIHITTpONIeTPOBCHKUIT HAyKOBO-A0CIITHAN
eKCIepTHO-KpuMiHanicTuuHui neHtp MBC Ykpainu
M. J{Hinpo, Ykpaina

Iyrauy Inna FOpiiBHa

CYIOBUM €KCTIepT

He € (axiBIeM Jep>KaBHOI CIeIiali30BaHOi yCTaHOBU

M. JIninpo, Ykpaina

KPUTEPIHl EOEKTUBHOCTI TA IPAKTUYHOI IPUJATHOCTI
METOJUKHA CYAOBOI TMTPHUYOTEXHIYHOI EKCIIEPTU3H

AHoTanisi. Y crarti  OOIpyHTOBAaHO CHCTEMY KpUTEPIiB  OI[IHIOBAHHS
e(PeKTUBHOCTI Ta MPAKTUYHOI TMPUIATHOCTI METOIMKH CYJO0BOI TIpHHUYOTEXHIYHOI
eKCIIepTH3U. 3alpONOHOBAHO 1HIWKATOPHO-0ambHy MOJENh 1 IEPBUHHOI BaTimaIlii,
IO BKJIIOYA€E KPUTEPIi, 1HAUKATOPH, JHKEepea MepeBipKH, SKIpHI PiBHI OLIHIOBAHHS
Ta TIOPOTOBUM MPUHITUT TPUHHATHOCTI. METOMONOTIYHY OCHOBY CTaHOBJISTH JIOTIKO-
HOPMAaTUBHUW aHaJli3, y3arajJbHEHHS EKCIEPTHOI MPaKTUKH, MOIYIbHUH TiaXia

710 CTPYKTYPYBaHHsSI €KCIIEPTHOTO MPOIECYy Ta CIIBBIJHECEHHS 3 MIKHAPOIHUMHU
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BUMOTaMM JI0 SKOCTI ¥ Bamigamii. AmnpoOariro MojeNi 3AIMCHEHO Ha TPbhOX
3HEOCOOJIeHUX Keicax pi3Hoi Tumosnorii. [lokazaHo, 1m0 3ampornoHOBaHA MOJENb
JI03BOJIIE ~ OIIHIOBATH METOJIUKY SK IHCTPYMEHT PEKOHCTPYKIIi MPUIMHHOI
KoH(piTypartii mosii Ta BU3HAYEHHS MEX ii 3aCTOCYyBaHHSI.

KarouoBi cjoBa: cyqoBa TIpHHYOTEXHIYHA  €KCIEPTH3a, METOMMKA,

€(heKTUBHICTb, TPAKTUYHA MPUIATHICTh, BaJIlIallisl, IPUYMHHA KOH]Iryparis.

ITocranoBka HaykoBoi nmpodaemu. CynoBa TipHUYOTEXHIYHA eKciepTr3a (ami
— CI'TE) Hanexxuth A0 CKIATHUX BUJIIB 1H)KEHEPHO-TEXHIYHUX JOCIIIKEHb, OCKUIbKU
BUKOHYETHCSI B YMOBaX PETPOCIEKTUBHOCTI, HETIOBHOTHU Ta HEOAHOPITHOCTI BUX1THUX
JAHWX, 3MIHM OOCTaHOBKM MICIIS TIO/I11, @ TAKOX HEOOX1THOCTI OJTHOYACHOTO aHaJi3y
TEXHIYHUX, TMPOCTOPOBUX, TEXHOJOTIYHUX, OpraHi3alliiHUX 1 HOPMATHUBHUX
yuHHUKIB. Ha BimMiHy Bij 0araThboX IHIIMX BHJIB €KCIIEPTHHX HOCHimkeHb, y CI'TE
eKCIIepT 3a3BHYall MpaIoe He 3 0e3MOCepeqHhO CIMOCTEPEKYBAaHUM MPOIECOM, a 3
Horo HaciiakaMu, (parMEeHTapHUMHU CIIJaMd, MarepiajlamMu  pO3CiidyBaHHS,
CXEMaMHM, TMOSICHEHHSIMU, TEXHIYHOIO JIOKYMEHTAIll€l0 Ta PEKOHCTPYHOBAaHUMHU
obcraBuHamu. lle 0OyMOBIIOE€ MiABUINEHI BUMOTH JI0 METOAMYHOI OpraHizamii
JOCJIIJKEHHS, OCKUIbKM OyJb-fiKa TMOMWIKA Yy BHUAUICHHI NPUYUHHO 3HAYYIIUX
dakTopiB, TPOCTOPOBIM PEKOHCTPYKIli a00 HOPMAaTUBHOMY CIHIiBBIJHECECHHI 3/1aTHA
BIUIMHYTH HA KIHUEBUI €KCIIEPTHUN BUCHOBOK.

3a TakMxX yMOB METOAMKAa HE MOXKE OIlIHIOBATHCS JIMIIE 32 BHYTPIIIHHOIO
JOTIYHOIO TMOCTIJOBHICTIO ab0 ONUCOBOIO TNOBHOTOI. [lOTpiOHO BU3HAYMUTH,
4y 3a0e3leuye BOHA IEpPEBIPIOBaHUM, BIATBOPIOBAHUM, HOPMATHUBHO KOPEKTHHI
1 IPaKTUYHO MpUIATHUM pesynbrar. [Hakme kaxyuu, ans CI'TE HemocraTtHbo nwuiie
chopMyBaTH alIropuT™M AOCIIJKEHHS; HEOOX1THO TAKOX JOBECTH, IO LEH alropuT™M
3MaTHUI MPaIOBaTH B YMOBAaX peajbHOI EKCIEPTHOI MPAKTUKH, /i€ MOEIHYIOThCS
nedimuT naHux, OaraTOKOHTYpHa NPUYMHHICTh, YaCOBO-TIPOCTOPOBA CKIJIAJIHICTh
noAiid 1 morpeba B YITKOMY BIJAMEXYBaHHI OCHOBHOI TEXHIYHOI NPHYMHU BIiJ
cynyTHiX (akropiB. Came ToMy HayKoBa mpoOJiieMa Iojsrae He jJuiie y popMyBaHHI

3MICTY METOJUKH CYIOBOI TPHUYOTEXHIYHOI €KCHEepTU3H, a U y CTBOPEHHI MOJENI
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il MEepBUHHOI Badijalii, sKa JO3BOJIAE€ OLIIHIOBAaTH METOAMKY 332 CHUCTEMOIO YITKO
BU3HAUCHUX KPUTEPIiB, 1HAWKATOPIB 1 MpaBUJ 3acTOCyBaHHA. Takuid miAXia €
ocobmuBo BaxkiauBuM it CI'TE, ne sKICTh BUCHOBKY 3ajJie)KUTh HE TITBKH Bij
PABMWIHLHOCTI aHAJTITUYHOTO MapIIPyTy, a W BiJ 3MaTHOCTI METOJUKH TPAIFOBATH B
yMoOBax JIe(iluTy NaHUX, 0araTOKOHTYPHOI MPUYUHHOCTI Ta CKJIQJHOI MPOCTOPOBO-
4acOBO1 PEKOHCTPYKIIIT MOA1i.

AHaji3 ocTraHHiX aochaikeHb i myOaikamid. Y momepeaHiX aBTOPCHKUX
npaisix yxe copMOBaHO OKpeMI METOIUYHI OJIOKH, SIKI CTBOPIOIOTH MIATPYHTS AJis
nooynoBu MaiOytHboi Metomauku CI'TE. 3okpeMa, BHCBITIEHO €TaIHICTh
€KCIIEPTHOIO TMPOIIECy Ta JIOTIKY Horo moOymosu [1, 2], okpeciaeHo posib UGPOBUX
IHCTPYMEHTIB Y CYIOBO-EKCIIEpTHIM JisuibHOCTI [3], 0OIpyHTOBaHO TOTPEOy
OHOBJICHHSI METOIOJOTIYHOI 0a3u TIPHUYOTEXHIYHOI eKcrepTusu [4], AOCHiIKEHO
3HAYCHHS BUXIJIHMX JaHUX Ta MEX 1X TEXHIYHOI 1HTepIperarrii [5], 3aponoHOoBaHO
XPOHOJIOTIYHY MOJIelb PEKOHCTPYKII IHIUACHTIB [6], a TakoX MiIAXOAu 10
dopManizamii npuyMHHOrO aHamizy [7]. Y cykymHOCTI LI mpami JEMOHCTPYIOTh
MOCTYNOBUM TMEpexiJy B ONHUCY OKPEeMHUX TMpoUeayp 1 NpUHOMIB 10 OUIBII
cuctemuoro OaueHHs CI'TE sk MOAynpbHO OpraHizoBaHOTO TPOIECY, Y MeXaX SKOTO
B3a€MOIIOB I3aHUMHU € aHali3 BHUXIJHUX JAHWX, PEKOHCTPYKIlS PO3BUTKY O],
JoKajizalis npuauHHOI KoH(iryparii Ta ¢opMyBaHHsS BHCHOBKY. BomHodac y mmx
pobOTax TOJOBHY YBary 30CEpPEMKEHO CaMe€ Ha 3MICTI OKpPEMHUX MOMAYIB
MOCHIIKEHHS, TOAl K IMUTAHHS OLIHIOBAHHS CaMOl METOOUKH SK IIJIICHOI CHCTEMHU
3aJIMIIANI0CS HEIOCTaTHRO OlepalioHaI130BaHUM.

3apyOiKHI HOPMAaTUBHO-METOJMYHI JOKYMEHTH 33Jal0Th IIUPIIY PpPaMKy, Vy
Mexax sIKOi Iie nmuTaHHs HalOyBae ocoOmuBoi akryanbHOcTi. Cranmapt [SO/IEC
17025:2017 [8] Bu3Hauyae 3arajibHi BUMOTH JI0 KOMIIETEHTHOCTI Ta SIKOCTI MIPOIIEAYD,
ILAC G19:06/2022 [9] akneHTy€e MOIYIBHICTH (DOPEH3IYHOTO MPOIIECY, a HACTAHOBA
ENFSI QCC-VAL-002 [10] opienTye Ha Bamijaunito ta nepesipky meroaiB. CydacHi
3apyODKHI ~ JOCHIIKEHHS PO3BUBAIOTH 11 TOJOXKEHHS 4epe3 MNpoOJIeMaTHKy
HAJIAHOCTI, PO30POCTIi, BIATBOPIOBAHOCTI, 3BITHOCTI Ta MOMIJIOK y forensic science

[11-15]. Jns 1i€i cTaTTi BOHU BaXXJIUB1 HE K Oe3mocepeaHi 3pa3ku JJIsi MEXaHIYHOTO

94



NEPEHECEHHs, a SK JPKepesia 3arajJbHOi METOMOJIOTIYHOI paMKH, M0 MiAKPECIOE
3HAQUEHHs MPO30POi JIOTIKK OI[IHIOBAHHS, MPOCTEKYBAHOCTI aHATITUYHUX PIIIEHb 1
BajIijamii excrepTHUX MeToiB. [Ipore 11 MmMiaAXoau MarTh 3arajbHO(DOPEHCUYHUMA
XapakTep 1 He MPOIMOHYIOTh aJalTOBAHOT MOJIENIl caMe JIJIs CYJIOBOi TIPHUYOTEXHIYHOT
EKCIIePTH3H, JI¢ BUSHAYAIBHUMU € (Da30BICTh PO3BUTKY MOJAIl, TPOCTOPOBO-TEXHIUYHA
PEKOHCTPYKILISI Ta BIJIMEKYBaHHS OCHOBHOI TEXHIYHOI NPHUYMHU Bl CYIyTHIX
¢daktopiB. OTxe, HasBHI AOCTIIKEHHS (DOPMYIOTH BaroMe TEOPETUKO-METOIMYHE
HIATPYHTSI, aje He JalTh CIEIialbHO aJanTOBaHO! I1HJAMKATOPHO-O0AIbHOT MOAEI
nepBuHHOi Banigaii metoguku CI'TE, 110 1 BU3Ha4ae HAyKOBY HIllly I1€1 CTATTI.

Merta crarTi nosisirae B 00OrpyHTYBaHHI KPUTEPIiB €PEKTUBHOCTI Ta MPAKTUYHOT
OPUIATHOCTI PO3POOTIOBAHOI METOAMKUA CYAOBOI TIPHUYOTEXHIYHOI EKCIEepTU3U
Ta MOOYI0B1 1HAUKATOPHO-0aIBLHOT MOJIEN! ii MepBUHHOI BaJliiallii Ha 3HEOCOOIECHUX
Kelcax.

BukiageHHsi OCHOBHOIO Marepiajay aociaigxeHHs. PopMyBaHHA KpUTEpIiB
IPYHTYETbCS HA IMOENHAHHI YOTUPHbOX MIAXOMIB: JIOTIKO-HOPMATUBHOIO aHAII3Y,
y3arajbHEHHS! €KCIEePTHOI MPAKTHKH, CIIBBIJHECEHHS 3 MDKHAPOJHUMU BUMOTAMHU
n0 3abe3redyeHHs SKOCTI Ta Balijaiii, a TakKoX MOJYJAbHOTO MiAX0Ay [0
CTPYKTYPYBaHHsI €KCIIEPTHOTO TpoIiecy. Y IIbOMY KOHTEKCTI €(DEKTUBHICTh METOJIUKH
o3Ha4ae ii  37maTHICT,  3a0e3medyBaTd  OOIpYHTOBAHUM,  IEpEBIPIOBAHUH,
BIITBOPIOBAHWN 1 MPAKTHYHO TPUIATHUA pe3yabTar, a He Jume (opmManbHO
NpaBWIbHY TOCHTIIOBHICTh fAili. HaykoBa HOBH3HA CTarTi MOJSATAaE B TOMY, IO
3aMpoOINOHOBAHO 1HJAMKATOPHO-0aIbHY MOJCIbh TEPBUHHOI Bajijalii METOJAUKU
CYIOBOi TIPHUYOTEXHIYHOI EKCIEpPTH3U, sKa TO€JHYE CUCTEMY KpPHUTEpIiB,
1HIUKATOPH, JKEpena IMEepeBIpKU, SKIPHI PIBHI OIIHIOBAHHS, MOPOTOBUN IMPUHIIUI
NPUHHATHOCTI Ta KeMCOBY ampoOalliro Ha 3HE0COOJEHUX MOISIX TPhOX THIIIB.

Jlnst  oriHIOBaHHS PO3POOTIOBAHOI METOIWKH TMPOTOHYIOTHCS OAUHAIISTH
KpuTepiiB. Jlo HUX HajexaThb: MOBTOPIOBAHICTh PE3YJIBTATIB; TOYHICTh JIOKami3alli
OPUYMHHOI KOH(QIryparii; 301KHICTh 13 IPAKTUYHHUMH BHCHOBKAaMH; BIJIOBIJIHICTb
HOPMAaTUBHO-TIPABOBMM  BHMOTaM; TpPaKTHYHA 3HAYYUI[ICTh; TMEPEBIPIOBAHICTD;

BIJITBOPIOBAHICTh;, JOKYMEHTOBAHICTh; WYITKICTh YMOB 1 MEX 3aCTOCYBaHHS;
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1HTerpajpbHa OOIPYHTOBAHICTh; TOTOBHICTH [0 BIpOBa/KeHHsA. I[loBTOproBaHICTh
BiloOpakae CTaOUIBHICTh pE3YyNbTaTy 3a OAHAKOBUX BHUXITHUX JaHUX. TOYHICTB
JoKaizamii MpUYUHHOI KOHGIryparlii Mmokasye, 4YM 37jJaTHA METOAMKAa BHUILISATU
KPUTHYHUN By30JI MO, a HE JHIIE NepeiiuyBaTd MNOpyuIeHHS. 301KHICTh 13
MPAKTUYHIUMHU BUCHOBKaMU XapaKTEpPU3YeE BIJIMOBIIHICTh PEKOHCTPYKIIIT (haKTHUHOMY
MexaHi3My nojii. BilmoBIAHICTh HOPMATUBHO-NIPABOBUM BUMOI'aM O3HA4a€ KOPEKTHE
CHIBBITHECEHHSI TEXHIYHUX (DaKTIB 13 UMHHUMHU BUMOTaMu 03 BHUXOQY 3a MEXI
KOMIIETEeHII1 ekcrepTa. [IpakThuHa 3HAYYMIICTh TOKa3y€e, YW MPAIlO€ METOIUKA 3
peajbHUMU, a HE 1JleaJbHUMU Marepiagamu. [lepeBiproBaHICTh 1 BiATBOPIOBAHICTD
CTOCYIOTBCSI ~ TMPO30POCTI  Ta MOBTOPIOBAHOCTI  QHANITHYHOTO  MapIIpPyTy.
JIoKyMeHTOBaHICTh BiJloOpakae TMOBHOTY (ikcallli BUXITHUX JaHHUX, MPOMIKHUX
CYIKeHb 1 MEX BHUCHOBKY. YITKICTb YMOB 1 ME€X 3aCTOCYBaHHS BHMAara€e mpsMoO
BU3HAYaTH, KOJM METOIMKA JO3BOJISIE KAaTETOPUYHUN, a KOJU JIUIIE WMOBIPHICHUN
BHUCHOBOK. [HTerpanbHa OOIpyHTOBAHICTh MOKA3y€ Y3TOMKEHICTh MOAYIIB METOIUKH
MIX €000, a TOTOBHICTH /10 BIPOBAXKEHHsSI — 1i MPUAATHICTh 10 HAaBYAJIBHOTO
IPAKTUYHOTO BUKOPUCTAHHSI.

Memoo ouinweannsa i mexkcmosa mampuus inouxamopie. OIIHIOBAaHHS 32
mKanor 0-3 BUKOPUCTOBYETHCA SK IHCTPYMEHT TEPBUHHOI oOIlepariioHam3antii
kputepiiB. Illkana Mae opauHaNBHUN XapakTep 1 NpHU3HAUCHA JUIsl paHKyBaHHS
Ta MOPOrOBOT0 KOHTPOJIIO, a HE JJII MEXaHIYHOro CyMyBaHHsA OaniB. Sk KpUTHYHI
IIPOIIOHYETHCS PO3MIISIATH TIEPEBIPIOBAHICTD, BIAMOBIIHICTE HOPMATHBHO-TIPABOBUM
BUMOTaM 1 TOYHICTb JIOKadi3alii npuuuHHOI KoHpiryparii. ko xoya 0 3a OJHUM
13 HUIX MeToAWKa oTpumye | 0Oan, BOHa MOTpeOye MOOMpaIOBaHHS HE3aJIEHKHO
BiJl IHIIUX OIIHOK. [l mporeaypHOi BU3HAYEHOCTI AOIUIBHO BHUKOPHUCTOBYBATH
MIHIMAJIbHUM TIPOTOKOJI OIL[IHIOBAHHS, Y SKOMY JIJIsI KOKHOTO KPUTEPI0 (PIKCYIOThCS
THIUKATOP, HKEPEIIO MEePEBIPKH, KOPOTKE OOTPYHTYBaHHS Oay Ta 3ayBa>K€HHS MO0
oOMeXeHb Keiicy. 3a MapHOro OIIHIOBaHHS PO30IKHOCTI HE YCEPEeIHIOITHCA
apu(pMETUYHO, a Y3rOIKYIOThCA YEpe3 NOBTOPHE 3BEPHEHHS JI0 1H/IUKATOPIB 1 IXKEPET
nepeBipku. MiHIMaJIbHO JIOCTaTHROIO MiJACTaBOO IS 2 0ajliB € HasIBHICTh KITFOYOBHUX

O3HAK KPUTEPIIO Ta iX MPOCTEKYBAaHUMU 3B’ 30K 13 MaTepianamMu AOCHIKeHHs; 3 O6anu
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noTpeOyIOTh MOBHOI Ta MOCIII0BHOI (hIKCal[ll [UX O3HAK B aHATITUYHOMY MapLIPYTI.

[ToBTOPIOBAaHICTH PE3YNIBTATIB XapAKTEPU3YE 3AATHICTh METOIUKH 32 OJJHAKOBUX
BUXITHUX JaHUX TPHUBOAUTH JO CIIBCTaBHOTO pe3yibTary. I[HIWKaTopaMu
€ CTaOUTbHICTh MapLIPYTy aHali3y, BIACYTHICTh JOBUIBHHX MEPEXOJIB MK €Tarmamu
Ta HE3MIHHICTh JIOTIKM BHJUICHHS MPUYUHHOTO By37a. JKepenamu TMepeBipKu
BHCTYTAIOTh TEKCT METOJIMKH, CTPYKTypa BHCHOBKY Ta Pe3YyJIbTaTH ii 3aCTOCYyBaHHS
710 TTIOMIOHUX KEHCIB.

TouHicTh JIOKai3alii NPUYMHHOI KOHQIrypaii BijloOpakae, YW JI03BOJISE
MeTO/IMKa He Julie (IKCyBaTh MOPYIICHHS, a i BCTAHOBJIIOBATH, Ji¢ caMe (POPMY€EThCS
OPUYUHHUA By30J mMOAll. [HauKatopaMu € BHOKPEMIIGHHS KPUTUYHOTO BY3Ja,
PO3MEXKYBaHHS OCHOBHMX 1 CYINyTHIX YMHHHUKIB Ta CIIBBIJIHECEHHS MEXaHI3MY
TpaBMyBaHHSI 3 KOHKPETHOI (a30r0 po3BUTKY Tmomii. J[xepenmamu mepeBipKH
€ OCTIAHUITbKA YaCTUHA BUCHOBKY, CXEMH, 3aMipH Ta MaTepialii PEKOHCTPYKITIi.

301KHICTh 13 TMPAKTUYHUMHU BHUCHOBKAMU OIIIHIOETHCS 3a TUM, HACKUIbKU
PEKOHCTPYKIIIST TMOAIT  y3rO/KyeThbcsi 3 (aKTUYHUM MEXaHI3MOM  IHIUJCHTY,
MOCTIZIOBHICTIO (a3 HOro poO3BUTKY, IPOCTOPOBOIO KOH(pirypaiiero Tmoaii Ta
HasBHHUMHM  HE3aJCKHUMHU TMIATBEPDKECHHAMH Y  MarepiajaX IMpOBaKCHHS.
[HaMKaTopaMy BUCTYMAIOTh BIJICYTHICTh CYNEPEYHOCTEH MIK MOJICIIIIO0 TMOomii Ta
BCTAHOBJICHUMHU (PaKTHYHHMHU OOCTaBHHAMH, BIJIIMOBIIHICTE MEXaHI3MY TPaBMYBaHHS
TEXHIYHOMY PEXHMY Ta MPOCTOPOBHUM YMOBAM, a TaKOX HASBHICTH IMiITBEPIKCHHS
KITFOYOBUX €JIEMEHTIB PEKOHCTPYKIi 3a akTamu, cxemamu, Qorodikcamiero du
IHIIUMH 00’ €KTUBOBAaHUMHU MaTepiajiamMH.

BinnoBiHICTh HOPMATUBHO-IIPABOBUM BUMOI'aM IMOJISITA€ B KOPEKTHOMY
CITIBBIJTHECEHHI BCTAHOBJIECHUX TEXHIYHUX (DaKTIB 13 YUHHUMH BUMOTaMHU 0e3 MiMIHH
TEXHIYHOTO aHaJi3y IOPUINYHOI0 KBaidikaiieto. [HaukaropamMu € mpaBUJIbHUMN 1001p
HOpPMaTUBHOT 0a3u, PENIEeBaHTHICTh MOCWIAHb Ta JOTPUMAHHS MEX KOMIETEHIT
eKcrepra.

[IpakTyHa 3HAYYIIICTH TOKAa3y€, YW TMPHUAATHA METOAWKA 10 BUKOPHUCTAHHS
B peaJibHOMY E€KCIIEPTHOMY TPOBAKCHHI, a HE JIMIIE B yMOBaX 17€ajJbHOI MOJEI.

Ii 1HIUKATOpaMu € 3JIaTHICTh MPAIIOBAaTU 3 HEMOBHUMH, CyNEpeUUBUMHU a0o
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YaCTKOBO BTPaY€HUMU MaTepiajlaMy, a TAKOK MPUAATHICTb O PI3HUX TUIIIB MO1M.

[TepeBiproBaHICTh O3HAYA€ MOXKJIUBICTh MTPOCTEKUTH IIISAX BiJl BUXITHUX JTAHUX
70 KIHIICBOTO BHCHOBKY. |HJIHMKaropaMH € HasBHICTh MPOMIXHUX CYIKCHb, NpsMa
NpUB’si3Ka KITIOYOBMX BHUCHOBKIB JI0 JDKEpEN JMaHWX Ta BIJACYTHICTh JIOTTYHHX
CTPHUOKIB.

BinTBOPIOBAaHICTh XapaKTepU3y€e MOXKIMBICTD JUUIS 1HILIOTO €KCIepTa MPONTH TOM
caMuil aHAMITUYHUN MapuIpyT 1 OTPUMATH CIIBCTaBHUU pe3ynbrar. [Haukaropamu
€ MPO30PICTh MPOIECAYPH, JTOCTATHICTh AHAIITHYHUX KPOKIB IS TTOBTOPEHHS
Ta MiHIMI3allisl 3aJI€KHOCTI BiJ] 1HAUBIyaJbHOI 1IHTYIll11 BUKOHABIIS.

JlokyMeHTOBaHICTh BijoOpaxkae MOBHOTY (DiKcallli BUX1IHUX JAHUX, TPOMIKHUX
€TamiB aHaji3y, MeEX 3aCTOCYBaHHS METOAMKM Ta MIJACTaB KaTerOpUYHOCTI
a00 WMOBIPHICHOCTI BHICHOBKY. JlepermamMu TMepeBIpKHM € TEKCT EKCIIEPTHOTO
BHCHOBKY, JIOAaTKH, CXeMH Ta 1HIII MaTepiaan ¢ikcartii.

YiTKICTh YMOB 1 MEX 3aCTOCYBaHHS O3HAua€, 110 METOJIMKA MPSMO BHU3HAYAE,
3a AKUX YMOB MOXKJIUBUI KaT€rOPUYHHUI BUCHOBOK, @ 32 SIKUX — JIMIIE WMOBIPHICHHM
a00 yMOBHMH. I[HIUKaropaMu € HasABHICTh TMPaBWI IMEPEXOAy MK PIBHAMH
KaTeropuYHOCTI Ta (iKcallis HeAOCTaTHOCTI BUXIAHUX JTaHUX.

[aTeTpanbHa OOTPYHTOBAHICTH TOKa3zye, 4d (YHKIIOHYIOTh OKpEeMi MOyl
METOJUKHA SIK €JUHA CHCTeMa. I[HIuKatopaMuh € Y3TO/PKEHICTh MPOCTOPOBOTO,
TE€XHIYHOI'O, TEXHOJOTIYHOTO Ta HOPMAaTUBHOIO aHAI3Yy, a TaKOX BIJICYTHICTb
BHYTPIIIHIX CyNIEPEYHOCTEH MK MOTYJISIMH.

[OTOBHICT, 70 BHPOBAKCHHS  XapaKTEPHU3y€ MPHAATHICTH  METOIUKH
710 HABYAJIbHOTO, METOJAMYHOTO Ta TMPAKTUYHOTO BUKOPUCTAHHS. [HIMKaTOpamu
€ MOXJIMBICTh  CTAaHJAPTU30BAHOTO  JOKYMEHTYBaHHS, BIATBOPECHHS  IHIIUMH
eKCIlepTaMu Ta aJIarTallii 10 BHyTPIIIHIX MPOLEIYp €KCIIePTHOI YCTaHOBHU.

JIJtst KITFOYOBUX KPUTEPIiB 3aCTOCOBYIOTHCA AKIpHI piBHI. JIJig mepeBiproBaHOCTI
2 OaJii 03HAYaKTh, 110 OCHOBHI BUCHOBKHM TOB’Si3aHI 3 JDKEpEJIaMH JIaHHUX, ajie
YacTHMHA TMEPEXOiB BUKIAJICHA Yy3arajJibHEHO; 3 Oaliu — 10 KOXKHHUM KITIHOYOBUU
nepexiy Mae OoKpeMe OOrpyHTyBaHHA. JJis TOKYMEHTOBAHOCTI 2 Oajiu O3HA4YaroTh

¢ikcallito OCHOBHHMX €TaliB aHali3y 3a YacTKOBOi HEMOBHOTH MPOCTOPOBHX abo
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OPOMDKHUX JaHUX; 3 OaJid — NOBHY ¥ MOCHIOBHY (PiKCallll0 BUXITHUX JAHUX, MEX
BUCHOBKY Ta ITIJICTAaB KaTeropuyHocTi. Jlasg ToOYHOCTI JoKami3amii IpUIMHHOT
KoH(Qirypamii 2 0anu 03Ha4yalOTh BUIUICHHS KPUTUYHOIO By3Ja 3a MOTpeOu
JIOJJATKOBOTO TJIyMaueHHs, a 3 0Oanmu — HWOro 4ITKy JOKami3amiio 0e3 JIOTid4HUX
PO3pUBIB.

[IpUHIMIOBO BaXKJIMBO PO3PI3HATH Bl IUIOLIMHMU OI[IHIOBAHHS: BJIACTUBOCTI
caMOi METOAMKM Ta OOMEXKEHHS BHXITHUX JaHUX KOHKPETHOro Kekicy. ban
3a KpUTEpIEM BiJI0Opa)kae T€, HACKUIbKM METOAMKA 32 HAasBHUX MaTepialliB JI03BOJISIE
3a0€3MeUnT  TEpPEBIPIOBAHICTh, JOKYMEHTOBAHICTb, JIOKAJI3allil0 MPUYUHHOL
KOH(]ITypali uu iHiIl BIacTUBOCTI. BogHouac pedinut 3aMipiB, cXeM, TPOCTOPOBHX
MatepiaiaiB abo CymepeuwIuBICTh CBITUCHb Ma€ (hIKCYBATHUCS K OOMEXEHHS KEHCy,
a HE aBTOMATHYHO TIYMAuUTHUCA SIK CIaOKiCTh MeToAauku. HaBmaku, omHI€O 3 O3HAK
3p1JI0i METOAMKH € 3aTHICTh IPSMO ITO3HAYaTH TaKi OOMEKCHHS W BU3HAYATH, JIC
BOHH 3HKYIOTh KaTETOPHYHICTh BUCHOBKY.

Anpobauyin Hna 3Heocobnenux Keiicax. Y TEpIIOMY KeHCl TpaBMYyBaHHS
IpaIiBHUKA CTAJIOCS Mij] 9ac MaHEBPOBHUX POOIT 3 BArOHETKAMH Y ITI3€MHIi BUPOOIII,
Je ofgHo4yacHO mnepeOyBanu Koiis, miatdopma s oOMiHY, OypusibHE 00JaTHAaHHS
W TpaIiBHUKH, 3aJydeHl JI0 JONOMDKHMX omepariid. Ilig dwac mpormToBXyBaHHS
HABAaHTAKECHUX BAarOHETOK BIJOYJOCS 3aueIlJICHHS PyXOMOi BaroHETKH 3a TMOPOKHIO,
BCTAHOBJIEHY Ha TUIaTGopMi, MICAS YOTO OCTAaHHS 3MICTHIACA 1 NPUTUCHYIA
npaiiBHUKa 0 OypmibHOro oo6namHaHHs. JIJIS IbOro Kelcy BH3HAYaIbHUMH
€ IPOCTOPOBI  MapamMeTpu TMOAll: 3a30pd, B3aEMHE pO3TalllyBaHHS 00 €KTIB
1 y3rOJKEHICTh I MpaIliBHUKIB. 3a UM KEWCOM TOYHICTH JIOKAIi3allii MPUYMHHOT
KOHGIrypari 1 mepeBiproBaHICTh MOXYTb OyTH omiHeHl y 3 Oamu. Taka oIliHKa
BIJINOBIAA€ SKOPIO PIBHSA 3, OCKUIBKM TMPUYMHHHUM BY30J JIOKAJIi130BAaHO 4YITKO, a
KOXKHUW KJITFOYOBUM TIEPEXiJ BiJ MPOCTOPOBOi KOHPIryparii mogii 10 MPUYHHHOTO
BHUCHOBKY Ma€ OOIpyHTyBaHHS. JIOKyMEHTOBaHICTh JOLIIBHO OLIHUTH y 2 Oanu, 060
L€ BIANOBIJA€ SIKOPIO PIBHSA 2: OCHOBHI €TalmM aHajidy 3a(iKCOBaHI, ajie YacTUHA
IPOCTOPOBHUX TMapaMEeTpiB BIAHOBIIOETbCS Hempsmo. [lpakThyHa 3HAYYIIICTh

BijnoBigae 3 OaniaMm, OCKUIBKH KEHC IEMOHCTpy€e pOOOTY METOIWKH B THUIOBIA IS
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CI'TE cutyarii npocTopoBOi CKIaHOCTI.

Hpyruii  kelc  CTOCYeTbCcsl ~ TPYyHOBOIO  TpPaBMyBaHHS  BHACHIZOK
HEKOHTPOJIHOBAHOTO PYXy MacaXKMPChKOI BATOHETKHU MOXUJIOK BUpoOKoro. [Tomis mae
0araToOKOHTYpHUN XapakTep, OCKUIbKH IS 11 PeKOHCTPYKINT HEOOXiTHO OJHOYACHO
BpaxoByBaTu KoH(irypaiito BHUpOOKH, cmoci® ikcallii BaroHeTKH, MapameTpu
PYXOMOI0O CKJaay Ta pO3MIIIEHHS JoAeil. Y 1bOMYy BHUIAAKy IHTErpajibHa
OOIpyHTOBAHICTh 1 301KHICTh 13 MPAaKTUYHUMH BHCHOBKAMHU OIUHIOIOTHCA Y 3 Oaim.
Ile BiamoBiae SKOPIO PiBHS 3, OCKUIBKH METOJIMKA YTPUMYE OAaraTOKOHTYPHY TOJIIIO0
AK €IUHY TPUYUHHY MOJ€eNb. BiATBOpIOBAHICT 1 JOKYMEHTOBAHICTH JOLILIBHO
OiHUTH Yy 2 Oanmu, 60 3arajdbHUN MapuIIpyT aHali3y € BIATBOPIOBAHUM, OJHAK
YaCTHHA MPOMIXKHUX PIIICHb 3aJICKUTh BiJ TOBHOTH MPOCTOPOBUX MaTepiaiiB, IO
BiMOBiae skopto piBHA 2. Keiic miaTBepKye, MO METOAWKA IMOBHHHA OyTH
MIPHUIATHOIO J0 aHaJI3y HE JIWIIE JTIHIHHUX, a i 0araTOKOHTYPHUX TIOJIH.

Tpetiii keilc MOB’S3aHMM 13 TpaBMYBaHHSIM IMpallilBHUKA B 30HI BHUKOHABUMX
opraHiB komOailHa 3a yMOB HEBUKOHAHHS OOOB’A3KOBHUX 3aXO[lIB O€3IeKH,
OB’ SI3aHUX 13 BIAKIIOYEHHSIM, OJIOKYBaHHSM 1 HAJIEKHOIO IM1ITOTOBKOIO MAIIUHU 0
poOiT. lle mpukiiagm TEXHOJOTIYHO KOHIICHTPOBAHOI TOMIi, /1€ BUPIIIAUILHUM €
CHIBBIAHECEHHS TEXHIYHMX (aKkTiB 13 HOPMATUBHO BU3HAYCHUM PEKUMOM
0e3MeYHOr0 BUKOHAHHS poOIT. Y IIbOMY KEHC1 BIMOBIIHICTh HOPMATHUBHO-TIPABOBUM
BUMOI'aM, IEPEBIPIOBAHICTh 1 NMPAKTUYHA 3HAYYIIICTh OLIHIOIOThCA y 3 Oamu. Lg
OITiIHKA BIJIOBIJIa€ SKOPIO PIBHSA 3, OCKUIBKH KJIIOYOBI NEPEXOAM BiJ TEXHIYHOTO
peXUMY poOOTH MAILIMHU JI0 MEXaHI3My TpaBMYBaHHS MIPOCTEXKYIOThCS 0€3 JOTTUHUX
PO3pHUBIB 1 MPSMO CHUPAIOTHCS Ha HOPMATUBHO BHU3HAYCHUN PEXUM OE3MEUHOTO
BUKOHaHHS poOIT. [loBTOpIOBaHICTH pPE3yNbTaTIB JOLUUIBHO OIIHUTH Yy 2 Oanw,
OCKUIbKU 3arajlbHUN pe3yabTaT € CTaOUTbHHM, ajle BUAUICHHS OKPEMUX CYMYTHIX
opratizamiiftHux (akTopiB 3aJIeKUThH BiJ 00CATYy MaTepialliB CIIpaBH, IO BiAMOBIiAAE
SAKOPIO PiBHA 2.

[TopiBHSIHHSA TPbHOX KEHMCIB CBIYHUTH, IO PI3HI TUMIM IOAIM BHCYBalOTh PI3HI
BUMOTH JI0 METOAMKUA. Y TIPOCTOPOBO-KOHPITYpaIliHHUX TMOMISIX KPUTHYHUMHU

€ TOYHICTb JoKami3anii MIPUYUHHOI KOH(]Iryparii, NepEeBIPIOBAHICTD

100



1 JOKYMEHTOBAHICTh; y 0araroKOHTypHUX — IHTerpajibHa OOIPYHTOBaHICTb;
y TEXHOJIOTIYHO KOHIIEHTPOBAaHMX — HOPMAaTHBHA YYyTJIUBICTh 1 IEPEBIPIOBAHICTS.
BonHouac Monens 103Bojsie (ikCyBaTh HE JIMIIE CHIIBHI CTOPOHU METOIWKH, a U
Mexi1 11 3acTocyBaHHS: 3a eIUTY MPOCTOPOBUX MaTepiaiB ab0 MPOMINKHUX JaHUX
OIIIHKMA JIOKYMEHTOBAHOCTI Ta MEPEBIPIOBAHOCTI 3aKOHOMIPHO 3HUXKYIOThCSA 70 1-2
Oais.

OOroBopeHHs1 pe3yabTaTiB Jociail:keHHsi. OTpuMaHi pe3ylbTaTd CBiAYaTh,
110 3aIIPOIIOHOBAaHA 1HIUKATOPHO-0aJIbHA MOJICNb TIPUAaTHA JUIs IEPBUHHOT BaJTiIarlii
meronuku CI'TE came Tomy, 1m0 mo3Bosisie qudepeHIiiioBaHO OIIHIOBATH ii poOOTYy
3anexHo Bifg Tumy monii. I[IpocTopoBo-koHGIrypariifHi 1HIIMJACHTH BHCYBaIOTh
MIJBUINEHI BHMOTH JIO TOYHOCTI  JIOKadi3amii  MPUYMHHOI  KOHQIryparmii
Ta JIOKYMEHTOBAaHOCTi, 0araroOKOHTypHI — [0 IHTErpajJbHOI OOIPYHTOBAHOCTI,
a TEXHOJIOT1YHO KOHIICHTPOBaHI — JI0 HOPMaTUBHOI YyTJIMBOCTI Ta MEPEBIPIOBAHOCTI.
Ile o3Hauae, MO0 €PEKTUBHICTh METOAMKH HE MOXKE BCTAHOBIIOBATHUCSA 3a OJHUM
YHIBEpCaJIbHUM MOKA3HUKOM, OCKUIBKH PI13HI KJIaCH MOJIN aKTyasi3ylTh Pi3HI IPyNH
KkpuTepiiB. [IpakTnyHe 3HaYeHHS MOJIEN1 TIOJISTaE B TOMY, 1110 BOHA JI03BOJISIE€ HE JIMIIIE
(dikcyBaTH CUJIBHI CTOPOHM METOJWKH, a W BHUABIATH MEXI1 il 3acTOCyBaHHS
3a neinuTy BUXIIHMX naHux. BogHowyac Taka MONENh CTBOPIOE OCHOBY JUISl OUTBII
dbopmMaTizoBaHOTO TOPIBHSAHHS PI3HUX EKCIIEPTHUX IMIIXOAIB, OCKIJIBLKH TEPEBOIUTH
OLIIHIOBAHHS 3 PIBHS 3arajlbHUX MIPKyBaHb Ha PIBEHb CTPYKTYpPOBAHOI MPOLEAYpPH.
Came B 11p0MYy MOJISITAE ii METOAMYHA I[IHHICTH: BOHA JIa€ 3MOTY OILIIHIOBATH HE TUTHKU
NiJICYMKOBU BHUCHOBOK, a H SIKICTh OKpPEMHUX AaHaJIITUYHUX MOMYJIB, B SKHX
3aNIeKHUTh JOKa30Ba CIIPOMOKHICTh YChOTO €KCTIIEPTHOTO AOCTIKEHHS.

BucHoBKH. 3anponoHOBaHa 1HIUKATOPHO-O0AIbHA MOJIENIb MEPBUHHOI BaIiAailii
METOJIMKH CY/IOBOI TIPHUYOTEXHIYHOI €KCIIEPTHU3H MEPEBOAUTH 11 OI[IHIOBAHHS 3 PIBHS
3aralbHUX MIpKyBaHb Ha piBeHb KEpOBAaHOI AaHATITUYHOI Tpouemypu. li
METO/IOJIOTIUHA I[IHHICTh MOJSTa€ B TOMY, III0 BOHA TOEJHYE CUCTEMY 3 OJUHAALATH
KpUTEPIiB, 1HAUKATOPH, SKIPHI PIBHI OLIHIOBAHHSA, MMOPOTOBHI KOHTPOJb 1 KEHCOBY
ampoOairito. Anpo0ailiisi Ha TpbOX 3HEOCOOICHUX KeicaxX MoKasala, o0 METOAUKa Mae

OIliHIOBaTUCS  JTU(EepeHIliioBaHO 3aJie)KHO  BIJ THUIYy TOMAil:  IPOCTOPOBO-
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KOH(Irypaliiiii 1HIUJAESHTA BUCYBAIOTh IJBUILEH] BUMOTH JI0 TOYHOCTI JIOKaJIi3alii
NPUYMHHOT KOH(]ITypallii Ta JOKYMEHTOBAHOCTI, 0araTOKOHTYpHI — J0 1HTerpajibHO1
OOTpyHTOBAHOCTI, @ TEXHOJIOTIYHO KOHIIEHTPOBAHI — JI0 HOPMATUBHOI YYTJIMBOCTI Ta
nepeBiproBaHOCTI. [IpakTuyHe 3HAUCHHS MOJEI MOJIATAE B TOMY, III0 BOHA JJO3BOJISE
He nuiie GpikCyBaTH CUIIbHI CTOPOHH METONIMKH, a M BUSBJISATH MEXI ii 3aCTOCYyBaHHS
3a 1epiuuTy BUXIAHUX AaHuX. [lomanemmii po3BUTOK 3alpOIIOHOBAHOTO MiAXOAY Mae
OyTH TOB’SI3aHUN 13 PO3IIMPEHHSIM KecoBO1 0a3u, MEepeBIpKOI0 MiXKEKCIEePTHOT
y3TOPKEHOCTI Ta YTOYHEHHSM CITIBBITHOIICHHS MiX BIACTHBOCTSIMHU CaMOi METOIUKH

11 OOMEXEHHSMU BUXIJTHUX TAaHUX KOHKPETHOTO MPOBAIKEHHS.

CIIUCOK BUKOPUCTAHUX JT’KEPEJI:

1. Ilyrau . I. ETanu ta cTajii mpoBeaeHHs CyI0BOI TNPHUYOTEXHIYHOI €KCIIEPTU3U
// AxTyallbH1 IMTAHHA CY/I0BO1 €KCIEPTU3H 1 KpUMIHATICTUKU. Xapkis, 2024. C.
213-215. DOI: 10.5281/zenodo.15205860.

2. Ilyrau I. I. CyyacHi METOAOJIOTII Ta aJTOPUTMH JIJIsl TiABUILICHHS €()EeKTUBHOCTI
CYIOBOI TIpHMYOTEXHIYHOI ekcreptu3un // KpuminamicTuka Ta cyAoBa
excrieptusa. Kuis, 2024. C. 276-280. DOI: 10.5281/zenodo.15205952.

3. Ilyrau I. I., Xapuenko B. B. CydacHi uudpoBi TeXHOJIOTIT y CyI0BO-E€KCIIEPTHI
JUSTIBHOCTI: BUKJIMKHU Ta MEPCHEKTUBH PO3BUTKY TPHUYOTEXHIYHOI €KCIEPTU3H
// imxuTanizailis CyI0BO-eKCIIEPTHOI HAyKH B yMOBaX BOEHHOTO CTaHy. XapKiB,
2024. C. 264-267. DOI: 10.5281/zenodo.15205915.

4. Ilyrau 1. 1., Xapuenko B. B. OHOBI€HHS METOIOJIOTIYHOI 0a3u Cya0BOi
TIPHUYOTEXHIYHOT EKCIIEPTU3HU: MPOOIEeMHU, MOXKJIMBOCTI Ta TMEPCIEKTUBU //
Challenges and Opportunities in Modern Scientific Research. 2025. DOI:
10.5281/zenodo.19202874.

5. Ilyrau I. I, Xapuenko B. B. OuiHka BuUXiIHMX JaHUX Yy CYIOBIA
TIPHUYOTEXHIYHIA EKCHEepTU3l B KOHTEKCTI HOPMATUBHHX OOMEXEHb 1 MEX
TexHiyHO1 1HTepmnpeTtalii // Innovative Approaches in Modern Science and

Technology. 2025. C. 319-324. DOI: 10.5281/zenodo.19233841.

102



10.

11.

12.

13.

[Tyrau 1. [, Xapuenko B. B. XpoHosoriuHa MoAelb PEKOHCTPYKIIIi
TIPHUYOTEXHIYHUX 1HIUJCHTIB Y CYIOBO-€KCIIepTHINM mpaktuii // Innovative
Solutions in Science: Balancing Theory and Practice. 2025. P. 263-275. DOI:
10.5281/zenodo.19709712/

[Tyrau 1. 1., Xapuenko B. B., Uebepsiuxko HO. 1. dopmanizaiiiss mpuauHHOTO
aHaizy B CYAOBIM TIpHUYOTEXHIUYHINA EKCIEpPTU3i: KOHIIEMHIS METOAMYHOIO
onoBineHHs // Innovations in Science: From Theoretical Foundations to Practical
Impact. 2025. P. 370-383. DOI: 10.5281/zenodo.15395524.

ISO/TEC 17025:2017. General requirements for the competence of testing and
calibration laboratories. — Geneva : International Organization for
Standardization, 2017. — URL: https://www.iso.org/standard/66912.html (mara
3BepHeHHs: 23.04.2026).

ILAC-G19:06/2022. Modules in a Forensic Science Process. — International
Laboratory Accreditation Cooperation, 2022. — URL:
https://ilac.org/latest ilac news/revised-ilac-g19-document-published/ (mara
3BepHeHHs: 23.04.2026).

ENFSI. Guidelines for the single laboratory Validation of Instrumental and
Human Based Methods in Forensic Science. Guidance. Ref. code: QCC-VAL-
002. Issue 001. Issue date: 10/11/2014. — European Network of Forensic Science
Institutes, 2014. — URL: https://enfsi.eu/wp-content/uploads/2017/06/Guidance-
QCC-VAL-002.pdf (mara 3BepHenHs: 23.04.2026).

Carr S., Piasecki E., Gallop A. Demonstrating reliability through transparency: A
scientific validity framework to assist scientists and lawyers in criminal
proceedings // Forensic Science International. — 2020. — Vol. 308. — Art. 110110.
— DOI: 10.1016/j.forsciint.2019.110110.

Chin J. M., Growns B., Sebastian J., Page M. J., Nakagawa S. The transparency
and reproducibility of systematic reviews in forensic science // Forensic Science
International. — 2022. - Vol. 340. - Art. 111472. - DOL
10.1016/j.forsciint.2022.111472.

Martire K. A. Transparent reporting in forensic Science: Exploring its meaning

103



14,

15.

and challenges // Forensic Science International: Synergy. — 2025. — Vol. 11. —
Art. 100630. — DOI: 10.1016/j.fsisyn.2025.100630.

Trejos T., Koch S. L., Mehltretter A. H. Scientific foundations and current state
of trace evidence — A review // Forensic Chemistry. — 2020. — Vol. 18. — Art.
100223. — DOI: 10.1016/j.forc.2020.100223.

Martire K. A., Chin J. M., Davis C., Edmond G., Growns B. et al. Understanding
‘error’ in the forensic sciences: A primer // Forensic Science International:

Synergy. — 2024. — Vol. 8. — Art. 100470. — DOI: 10.1016/.fsisyn.2024.100470.

104



PEDAGOGY AND EDUCATION

YK 378.147:616-053.2-057.36

Jlorumr Hagist I'puropisua
KaHJAUJAT MEIUYHUX HaAYK, JOLICHT
CenbkiBcbka JIrogmuiia IBaniBHa
KaH/IUJ1aT MEIUYHUX HayK, JIOLEHT
Kouomiens /lap’s BadyeciaBiBHa
nokTop (imocodii, nomeHT
IHaninko Poman Map’ssHoBHY
KaHAUJAaT MEIMYHUX HAyK, JOLICHT
Biproxos Biktop CepriiioBnu
KaH/IUJ1aT MEIUYHUX HaAyK, JTOLEHT
Kanaina Jlapuca €BreniBna

KaHJIUIaT MEIUYHUX HAyK, JOLEHT

kadeapa neniarpii, OnechbKkuil HallIOHATBLHUI MEIUYHUN YHIBEPCUTET

M. Ognieca, Ykpaina

EJEKTPOHHUI ®OPMAT OB’EKTUBHOI'O CTPYKTYPOBAHOI'O
KVITHIYHOTI'O ICIIUTY (OCKI) Y IIIATI'OTOBII JIIKAPIB-IHTEPHIB
HEAIATPUYHOI'O MTPO®LIIO

AKTyaJIbHICTh TP00JIEeMH.

CydacHuii eram pPO3BUTKY MEIMYHOI OCBITH

XapaKTepU3YEThCA 3POCTAHHSIM BHUMOI /0 SIKOCTI MHIATOTOBKH JIIKapiB, 30KpeMa B

JacTHHI C(POPMOBAHOCTI MPAKTUYHUX KOMIIETCHTHOCTEH, KIIIHIYHOTO MHCJICHHS Ta

KOMYHIKaTUBHUX HaBHYOK [1].

Y micasauInIoMHIA MIATOTOBIN JIIKApiB-1HTEPHIB,

0COOJIMBO TEAIaTPUIHOTO MPODUTI0, TUTAHHS 00’ EKTUBHOI Ta BIATBOPIOBAHOT OI[IHKH

npodeciiinoi roroBHOCTI HabyBae ocoOmuBOi aktyanbHocTi [1]. Ile 3ymoBieHO
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BHUCOKOIO BIJMOBIIAJIBHICTIO JIKapsi-IHTEpHA, HEOOXIJHICTIO HIBUJIKOTO HPHUHATTS
KJIIHIYHUX PIIIeHb, a TAKOXK CHENU(iKor0 poOOTH 3 TUTHHOO Ta il pOJIUHOIO.

Tpanumiitni  GopmMu  mijicyMkoBOi — arecrtarii (ycHI iCHUTH, cHiBOeciH,
HECTPYKTYpPOBaHI TMPAaKTUYHI 3aBJaHHS) YacTO CYMPOBOIXKYIOTbCS 3HAUYHOIO
CyO’€KTUBHICTIO OIIIHIOBaHHSI, BapiaOEIbHICTIO YMOB IPOBEACHHS Ta OOMEKEHOIO
MOJKJIMBICTIO cTaHjaptu3auli [1]. ¥ nupomMy KOHTEKCTI 00’ €KTUBHUN CTPYKTYPOBAHMIA
wriHivaud  icnut  (OCKI) posmisgaeThcss sSK OOWH 13 HAWOUTBII  HAMIHHUX
IHCTPYMEHTIB ~ TEpPEBIPKM  KIIHIYHOI TOTOBHOCTI  JiKapsi, pPEKOMEHJI0BaHUM
MIDKHApPOJHUMU OCBITHIMH OpraHi3amisiMu, 30kpeMa BceecBiTHA (enepanis Meaqu4HOi
oCBITH Ta BcecBiTHS oprasizaiiis 0XOpOHH 370POB’Sl.

OCKI y MiIzKHapOIHOMY OCBITHBOMY KOHTEKCTI

OCKI € crangaptu3oBaHol0 (opMOIO OIIHIOBaHHS, IO 0Oa3yeThcsl Ha
IIPOXOHKEHH1 cepii KIITHIYHUX CTaHIIH 13 4ITKO BU3HAYCHUMH 3aBJIaHHIMHU, YaCOBUMH
OOMEXEHHSIMU Ta YHIPIKOBAaHUMHU KpuTepisiMu OIiHKH. KokHa cTaHIis MOAemntoe
TUIIOBY a00 KPUTHUYHY KJIHIYHY CUTyalll0 Ta JO3BOJIIE OLIHUTH HE JIMILIE PIBEHb
TEOPETUYHUX 3HAHb, & i1 YMIHHS 3aCTOCOBYBATH iX Ha MPaKTHUIl [4].

VY cBitoBiil npaktuui OCKI mupoko BHKOPUCTOBYETHCS B AOAUIUIOMHIA Ta
MICISANIUIOMHIA MEIW4YHIA OCBITI, 30KpemMa B KkpaiHax €Bpomneiickkoro Corosy,
[TiBniunoi Amepuku Ta ABctpami. JlochimkeHHs, OIyOJIKOBaHI B IPOBITHUX
¢daxoBux BuIaHHSX, 30kpeMa B Medical Teacher ta BMC Medical Education,
HiTBEP/KYIOTh BUCOKY BaJIiHICTh 1 HAIWHICTD IIbOTO METO/TY OIIHFOBAHHS, & TaKOX
HOT0 MO3UTUBHUI BIUIMB HA HaBYaJIbHY MOTHUBAIIIIO 3/100yBaviB OCBITH [7].

OOrpyHTyBaHHS BIPOBa/:KeHHH eJIeKTPOHHOro ¢opmary OCKI

[Momanemmit pozButok OCKI B ymoBax uudpoBoi TpaHcopmarliii OCBITH
3yMOBHUB HEOOXIJTHICTH IMEPEXOAYy M0 €JICKTPOHHOro (opMary IPOBEACHHS ICIIUTY.
Buxopucrtanus nudpoBrUx TEXHOJIOT1H T03BOJISE CYTTEBO MiHIMI3yBaTH Cy0’ €KTHBHHMA
YUHHUK, 3a0€3MeYUTH €JMHY JIOTiKYy MOOYJOBM CTaHIid, aBTOMAaTU3yBaTH MpOLEC
OI[IHIOBaHHS, 301p Ta 30€pEKEHHS PE3yJbTaTiB, CTBOPEHHS €IMHUX YMOB JJisi BCIX

YYaCHHKIB, & TAKOXK MOKPAIIUTH JIOTICTUKY ICIIUTY Ta SKICTh 3BOPOTHOTO 3B’SI3KY [6].
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Enexrponnuii ¢dopmar OCKI crTBOproe yMOBH Jyisi TIOBHOI IPO30POCTI
OIIIHIOBAHHS, OCKIJILKH BC1 JIii IHTEpHA Ta €K3aMeHaTopa MOXKYTh OyTH 3adiKCOBaHI1 3a
JIOTIOMOTOI0 BIJICO- W ay/li03amucy, a OI[IHIOBAHHS 3/1MCHIOETHCS 3a YH1(1KOBaHUMU
mupPOBUMU  YEK-JTUCTAaMHU, IO [MIJBHUILYE TPO3OPICTH 1 BIATBOPIOBAHICTH
omiHoBaHHs. [le 0coONMMBO BaXXIWMBO B MICISIUIUIOMHIN OCBITI, J€¢ pe3yJbTaTu
arecTalli MalOTh HE JIMILE OCBITHE, a i MpoQeciiHO-TPaBOBE 3HAYEHHS, 10 TAKOX
CIpHsi€ TOKPAIIEHHIO 3BOPOTHOTO 3B’SI3KY MDK €K3aMEHATopamMu Ta JIKapsMH-
IHTEpHaMU.

Meta Ta 3aBaaHHs BIpoBaa:keHHsI ejlekTpoHHoro OCKI

Mertoro BrnpoBamkenns enekrpoHHoro OCKI na kadenpi nemiarpii Opecbkoro
HAI[IOHAJIBHOTO  MEIUYHOIO  YHIBEPCUTETY CTajl0  YAOCKOHAJIEHHS CHUCTEMU
MiJICYMKOBOT ~ aTecTailii  JKapiB-IHTEPHIB MEMIaTPUYHOTO MPOiI0  HMUIIXOM
CTaHJapTU3aIlil OIIHIOBAJIBHUX 3aBllaHb, ITIJIBUIICHHS 00’ €KTUBHOCTI KOHTPOIIIO,
iHTerpamii nupoBUX TEXHOJOTIM Ta ajanTamii icnuTy A0 crnerudikd cyd4acHOl
neAlaTpUYHOl MPAKTHKY [2].

OcCHOBHUMU 3aBIaHHSMHU OyJIM CTBOPEHHS MPO30POi Ta CIpPaBEAJIMBOI MO
OIL[IHIOBAHHSI TMPAaKTUYHUX HABUYOK; 3a0€3MEUYEHHsS BIATBOPIOBAHOCTI PpE3YNbTaTIB;
1HTEerpallisi HaBYAJHLHOTO Ta KOHTPOJIIOIOYOTO KOMITIOHEHTIB OCBITHBOTO IMPOIIECY;
dbopMyBaHHS MO3UTUBHOI MOTHUBAILIIT 10 MPodeciiftHOro caMOBIOCKOHANEeHHS [3].

KontunreHt i 6a3a npoBeeHHsI 10CTiIKeHHS

VY 3akmrouHii arecTarli B3sJIM y4acThb JIIKApi-IHTEPHU MEIiaTpUIHOTO TPOdiIo
Opecpkoro HalIOHAJIBHOIO MEIWYHOrO yHiBepcutery mnpotarom 2023-2025
HAaBYAJIbHUX POKIB. IcnuT mpoBoAMBCS Ha 0a3l HaBYAIbHO-BUPOOHUYOIO KOMILIEKCY
IHHOBAIlIMHUX TEXHOJIOTIA HaB4YaHHSA Ta 1HoOpMaru3alii 3 IOBHOK Bifeo- Ta
aynioikcariero nporecy. Takuil miaxin 3a0€3MeYyuB KOHTPOJb SIKOCTI MPOBEICHHS
ICIIUTY Ta MOXKJIUBICTH MOAANBINIOTO aHami3y pesynastaris [7] (WFME, 2020).

Opranizanis Ta crpykrypa ejgekrpoanoro OCKI

Kosken mikap- iHTEpH MpaIfioBaB 3a MEPCOHATHHUM MapIIPYyTHUM JIHCTOM Ta
BUKOPUCTOBYBAB 1HJIUBIAyaJIbHUN €ICKTPOHHUN MPHUCTPIH (TIaHIeT abo HOYTOYK).

KitiniuHi cuenapii Oynu npeacTaBiieHi y BUISA HUGPOBUX KEHCIB 13 BAKOPUCTAHHAM
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¢doto- Ta BimeomarepiaiiB, 1a0OPaTOPHUX 1 IHCTPYMEHTAJIBHUX JaHUX, HOMOIpaM Ta
QITOPUTMIB KIIHIYHUX pimeHb. OIIHIOBaHHS 3/I1HCHIOBAJTIOCS 3a €IEKTPOHHUMU YeK-
JUCTaMH BUKJIJIadiB.

Icnut ckmagaBcst 3 IUATH CTAHINNA TPHBAIICTIO IO S5 XBWIMH KOXHA, SIKi
OXOIUTIOBAJIM KJIIOYOB1 HANpPSMM TeiaTpli: HaJaHHS HEBIIKIATHOI JOTIOMOTH JITSM,
HEOHATOJIOT1YHY [MAaTOJIOTi0, JOMOMOrYy Ha aMOyJaTOpHOMY €Talll, KOMYHIKAaIlilo 3
riOpUIHUM TIAIIEHTOM Ta CTAHIIIIO «3aXBOPIOBAHHS — JIIaTHOCTUKA — JIIKYBaHHSI.

OuiHoBaHI KOMIIETEHTHOCTI Ta pe3yJibTaTH

Ha craHumisx OWIHIOBAIMCS TPAaKTHUYHI HABUYKH, KIIHIYHE MHCICHHS Ta
KOMYHIKaTHBHA KOMIIETEHTHICTh, 30KpeMa 3JIaTHICTh J0 300py aHaMHe3y, TPOBEICHHS
00’€KTUBHOTO OISy, HAJaHHS HEBIAKIAJHOI JIOMOMOTH (CeplieBO-JereHeBa
peaHiMairisi, MTy4YHa BEHTWIALIS JIETEHb), BUMIPIOBAHHS BITaJbHUX TMapaMeTpiB Ta
e(eKTUBHOT B3a€MOII1 3 AUTHHOIO 1 0aThKaMK B YMOBaxX 0OMeXeHoro Jacy [5].

VYei mikapi-intepau (100 %) ycmimHO mpoMnuid Bcei crtadiii. EnekTpoHHwMi
¢opmar 3a0e3neynmB TMOBHY (iKcalilo pe3yibTariB, BHUCOKY BIATBOPIOBAHICTh
OI[IHIOBAHHSI Ta 3MEHIICHHS KUJILKOCTI OLIIHIOBAJIbHUX TTOMUJIOK.

CrpuiiHATTS y4aCHMKAMM Ta OCBiTHS HiHHICTH

binbmicte Buknaga4diB (90 %) ominunm enekrponHuii  gopmar OCKI sk
3py4YHHU, O0’€KTUBHUN Ta e(EeKTHMBHUN IHCTpYMEHT KoHTpoimto. Cepen IikapiB-
iHTepHIB (87 %) BiA3HAUMIM BUILY PEAJTICTHYHICTH ICIUTY, 3MEHIUEHHS pPIBHSA
TPHUBOXKHOCTI Ta ITABUIIIEHHS HABYAJIBbHOI MOTHBAITIT [6].

Takum ymHoM, opmar OCKI nepecrtae Oyt JuIIe KOHTPOJIBHUM 3aXOJOM 1
TpaHC(POPMYETHCS B IHTETPOBAaHUM HAaBUAJbHO-KOHTPOJIIOIOYUHN 1HCTPYMEHT.

IIpo0s1eMHI MUTAHHA TAa MEPCIEKTUBU PO3BUTKY

[Tomanpmmii po3Butok enekrponHoro ¢opmary OCKI morpebye yHidikarii
PIBHIB CKJIQJTHOCT1 3aBJlaHb, CTBOPEHHS HAIlIOHATHHOTO O0aHKY MU(PPOBUX KIIHIYHUX
KeHCIB Ta BIPOBA/DKCHHS EJIEMCHTIB aBTOMATH30BAHOTO aHaNi3y pe3y/bTariB,
30KpeMa IS OIlIHKM KOMYHIKAaTUBHMX HABUYOK. [IepCIIEKTHBHUM € TaKOX

MaciTaOyBaHHS MOJIEINI Ha 1HII JTIKAPChKi CIIeiaTbHOCTI.
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BucHoBku

Enexrponnuii gopmar OCKI € edexTuBHOIO Ta MEPCHEKTUBHOIO MOJEIIIIO
OIL[IHIOBaHHS MPOQECIMHUX KOMIIETEHTHOCTEH JIIKapiB-1HTEPHIB MEA1aTPUYHOIO
npodino. Moro BIpoBamKeHHS MiABHILYe 00 €KTUBHICTh 1 SKICTh ITiACYMKOBOI
arecTarlii, BiJIMOBIa€ BUKIUKaM ITUGpoBoi TpaHcopmMallli METUIHO OCBITH Ta Mae

3HAQYHUM MOTEHIIaN AJis MOAAIBIIIOT0 PO3BUTKY 1 MacIITa0yBaHHS.

CIIUCOK BUKOPUCTAHUX J’KEPEJI:

1. Jlexam B.M., KpsukoBa JI.LB. Menuuna ocBiTa B VYKpaiHi: BHUKJIMKA Ta
MIEPCIICKTUBU. YKpaincoKuil MeOuuHull Yaconuc.

2.  MO3 Ykpaian. CTangapTi TicCIsAUIUIOMHOT MATOTOBKH JIIKAPIB.

3. Aspamenko TII. CywacHi migxomum 70  OIIHIOBAaHHS  KIIHIYHUX
KOMIIETEHTHOCTeW. Meduuna ocsima.
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Improvement.
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YIK 372.854

Kopmesniok Tersina BaJsiepiiBHa

KaHJUaT MeJaroriYHnX HayK, CTapIINi HayKOBHMA
CHiBPOOITHHK, MPOBITHUN HAYKOBUM CITIBPOOITHUK
[nctutyT neparoriku HAITH VYkpainu

M. KuiB, Ykpaina

MMPOEKTHA JAISUIBHICTD YUYHIB B KOMIIETEHTHICHOMY
HABYAHHI XIMII

AHortanisi. OKpeciIeHO O3HAaKW MPOEKTHOI AISUTBHOCTI Y4YHIB: MPOOJIEMHICTB,
IpaKkTHUYHA CHPSIMOBAHICTh, CAMOCTIMHICTD 1 TBOPUICTh, 1HTErpaIlis 3HAHb 1 JOCBIY,
Opi€HTAIll Ha OCBITHIM MPOAYKT; HABEJIEHO MPUKJIAIA HABUAJILHUX MPOEKTIB 3 X1MIi.

KurouoBi cjioBa: mpoekTHA MAiISUIBHICTb, HaBYaHHS XIMIl YYHIB, HaBYaJIbHI

ITPOEKTH.

CydacHa Teopis 1 METOJMKa HaBYAaHHS XiM1i HaJII4y€ MUPOKUN CHEKTP METOIB,
MIIXOAIB, TEAAroriyHUX TEXHOJIOTIH, IO aKTUBI3yIOTh HaBYajdbHY MISJIBHICTH
y4HIBCTBA, (OpPMYIOTh IHTEPEC O HABYAIBHOTO TpeAMeTa, 3a0e3NnedyroTh
OCOOHMCTICHY ¥ TPAaKTUYHY CIPSMOBAHICTh HaBYaHHS. Y KOHTEKCTI 3a3HAYEHOTO
MOTEHIlaJl Ma€ NPOEKTHA MISJIBbHICTh, fSKa MOXE BHUCTYINATH SK CKJIaJHUKOM
METOJIMYHOTO 1HCTPYMEHTApil0 (METOJA MPOEKTIB, MPOEKTHE HABYaHHS, HaBYaJbHI
IIPOEKTH), TaK 1 HAOyBaTH CTaTyCy CaMOCTIHHOT TeAaroriyHoi TeXHOJOTI.

Pi3HUM mUTaHHSIM NPOEKTHOI HABYAIbHOI MISUIBHOCTI TMPUCBSITHIA YBary
BITYM3HSIHI ¥ 3apyOixkH1 HaykoBIll bopmtor H., Boponenko T., I'enkan C., Inpina O.,
Albert C., Ayerbe J., Perales F. Ta ixmi. OCHOBHUMH acHeKTamMH, Ha SIKUX
HAroJIONIyBaJIM JOCIHIJHUKH, OylIM Taki: CTpyKTypa, QYHKOIi Ta JAUJaKTHYHI
MOXJIMBOCTI TPOEKTHOI JISUTBHOCTI 3100yBauiB 3arajbHOi CEPEIHBOI OCBITH,

CTPYKTypa HaBUYaJbHOTO TIPOEKTY, Kiacudikailis Ta OI[IHIOBAHHS HaBYAJIbHUX
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MPOEKTIB, (hOpMU OpraHizailli 1 KOMIETEHTHICHUI MOTEHIliald MPOEKTHOI JISTILHOCTI
YYHIBCTBA.

Ha ocHOBi y3aranpHEHHS JpKepelbHOI 0a3u 3 JOCTIKYBaHOI MpoOIeMH HAMU
3p00JEHO BUCHOBOK, IO MPOEKTHA ISIILHICTD YYHIB € aKTUBHOIO, CAMOCTIHHOIO, Ma€
TBOPYMI XapakTep, CIPSMOBaHA Ha PO3B’sI3aHHS NMEBHOI MPOOIEMH 3 OTPUMAHHSIM
OCBITHBOTO IIPOJYKTY. YpaxXyBaHHS 1HAUBIyaJlbHUX OCBITHIX 3alMTIB 1 M3HABAIBHUX
MOYJIMBOCTEH YYHIBCTBA, IHTErpallisi KOMIIOHEHTIB 3MICTy OCBITH B CTPYKTypl
IPOEKTHOI JIISIIBHOCTI YMOXJIMBIIIOE OCOOMCTICHUM PO3BUTOK YYHS/YUEHHIN 1
HAOyTTS HHUM/HEI KJIIOYOBUX KOMIETEHTHOCTEH K pe3yJbTaTiB HaBYaHHA,
BU3HaYeHUX Jlep’aBHUM CcTaHIapTOM 0a30BOi cepeIHHOT OCBITH.

[IpoekTHA JIATBHICTB 3a CBOEIO MIPUPOJIOIO TIepeadadae 0COOUCTY BKIIFOUCHICTh
1 M3HABAJIbHY aKTUBHICTH Cy0’eKkTa/cy0’€kTiB AisibHOCTI. [lpu nbomy oprauizamiiina
dopMa MoOke BapirOBaTHUCS 3aJeKHO BIJI XapakTepy MpoOiIeMu W KUIBKOCTI
BUKOHABLIB: YY€Hb MOXE IpaIlOBaTU CaMOCTIHHO, y mapi abo rpyIi. 3a3HayeH1
O3HAaKM, a TaKOX 1HIII (YaCc BUKOHAHHS MPOEKTY, XapakTep KOOpJWHAaLli, METOJ
oTpuMaHHs 1H(opMarii Ta 1 pKEpesio, MpeIMETHO-3MICTOBHA 00NacTh Ta 1H.)
CIIyTYBaJIO OCHOBOIO ISl KJIaCU(DIKyBaHHSI YUHIBCHKUX MPOEKTIB B MPOIECI HABYAHHS
ximii [1].

ABTOPCHKI TIJAPYYHUKH XiMii MarTh 3HAYHUN TIOTEHINIAJ [JIs OpraHizaiii
npoekTHOI aismbHOCTI yuHiBcTBa HVYIII sik 3aco0y (opMyBaHHS KOMIIETEHTHOCTEH
yuHiB [2, 3]. VY migpydHHKax 10 KOXKHOI TEMH IIOaHO OpIEHTOBHY TEMaTHKY
HABYaJIBHUX MPOEKTIB, HAIPUKIIAJ, 10 TeMU «Bia XiMIYHUX €JIEMEHTIB JJO XIMIYHUX
CIIOJIYK» YYHSIM 3alpONOHOBAHO BUKOHATH OJWH 13 MpoekTiB: «llikaBi icTopii 3
BIJIKPUTTSL XIMIYHUX €JIEMEHTiB», «MeTanu B PO3BUTKY JHONCTBa», «CTBOPEHHS
JITepaTypHOTO TBOPY (OMOBIJIaHHS, Ka3KH, I1’€CHU) 3 BUKOPUCTAHHSIM Ha3B XIMIUYHUX
eIeMeHTIBY», «MeTanu SK MaTepiayid IJisi BUTOTOBJICHHS cMapTQOHIBY», «PedoBuHU 1
MaTepialii B €KOCUCTEMI KHUTIa». BolHouac ydyuTenp 1 yuHI MOXKYTh IIPOIOHYBATH 1
BJIacCHI TEMH, BIANOBIAHO JIO IHTEPECIB 1 MI3HABAIBHUX MOXKIUBOCTEH YYHIB,

MGTOI[I/I‘-IHOI CUCTCMHU BUYUTCIIAA, YMOB HaBUAHHA.
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Sxmo #gerbes Tpo poOOTy YUHIBCTBA HAJ HABYAIBHUM MPOEKTOM, ¥
HNIIPYYHUKY IS 7 Kiacy (Mepmuii pik BUBYEHHS XIMil B ITUKII TPEIMETHOTO
HaBYaHHS) BMimeHO «[lam’SITKy I THX, XTO BUKOHY€E HaBYAJIbHHUI NIPOEKT. [IpoekT
—1e ’ath «I1» [3, c. 154]. YV mam’ 7111 3aKIIEHTOBaHO Ha KITIOYOBHX ACMEKTaX:

1. [IpoGnema mpoEKTY: YOMY 1€ BaXKJIMBO JIJIs1 MEHE/y4aCHHUKIB?

2. IlpoektyBanHs: MeTa (HaBIO MU POOUMO MPOEKT?), 3aBAaHHS (1110 JJIs

IIOTO MU pOOMMO?), METOJIU Ta CIIOCOOH (SIK MU MOXKEMO I1e 3pooutn?),

nepesiik KOHKPETHHUX JiH 13 3a3HaY€HHSIM TEPMIHY Ta BIIOBIJaIbHUX.

3. Ilpaktuka: momyk iH@opMailii, ii oOpoOka Ta OCMHCICHHS; CTBOPECHHS
IPOAYKTY MPOEKTY — 3aC00Y, pO3POOICHOTO OKPEMUM YUHEM/YUCHHUIICIO 200 WiIeHAMH
NPOEKTHOI TPynu IS PpO3B’S3aHHS IOCTaBJICHOI MpoOieMu (MakeTy, Mojeni,
MYJIBTUMEAIMHOTO 10/1aTKY, (POTOKOIAXKY, B1JI€O TOILIO).

4. TIlpeseHramis: JEMOHCTPYBaHHS pE3YJbTaTIiB HABYAIBHOTO  TIPOEKTY
(CTBOpPEHOr0 MPOAYKTY), 3aXUCT 1/1€1 IPOEKTY Ta OTPUMAHUX PE3YyJIbTATIB Ha YpOLIl,
KoH(epeHIlii, B ra3eTi / KypHali, COLIAJIbBHUX MEpekaxX, 03BYUEHHSI PEKOMEHJaIliil
100 MTPAKTUYHOTO BUKOPUCTAHHS MPOYKTY.

5. Hoptdomio: opopMiieHHS T€KH, B AKiMA 310paHi BCi MaTepiaiu 3 MiATOTOBKHU
POEKTY Ta pedrekcii Xoay 1 pe3yabTaTiB HOro BUKOHAHHS.

Y rtabmuii «ETanmu BUKOHAHHS HABYAIBHOTO TIPOEKTY», TOMIIIEHIM TIiCsA
rnaMm’ iITKH, 3a3HAYCHO eTanu (opranizaniiHo-MiArOTOBYMH, BUKOHABUMH,
MiJICYMKOBUM, TIPE3EHTallisl 3M00yTUX  pe3ylnbTariB, peduekcis) 1 CTUCTY
XapaKTEPUCTUKY KO)KHOTO 3 HUX.

[TpodopienTaniiine cnpsMyBaHHS MalOTh COLIAJIbHI MIHI-IPOEKTU 3 XIMIYHHUM
HIAIPYHTSAM JJiE TPYNOBOTO BUKOHAHHS, IO TMepeadadyaroTh pO3MOILT  poJieh
(HampuKIa], XiIMIK-aHATITHUK, >KYPHAJICT, €KOJIOT, JIKap, TEXHOJOI, EKCIepT 3
Oe3mneku, exoHoMmicT). [IpomoHOBaHa y4YHSM TeMaTHWKa COILIAJBHUX MiHI-TIPOEKTIB:
«Cekperd 4uCTOro MOBITPsH» (METa MPOEKTY: AOCIHIIUTH JpKeperna 3a0pyIHEHHs
HOBITPS y KJacl Ta pO3pOOUTH CIOCOOM HOro MOMIMIICHHS; pe3yJibTaT: po3poOKa
pEeKOMEHJAIlIM 1T TIOKpAIlEHHs SKOCTI TIOBITPS Yy KJaci: TPOBITPIOBAHHS,

3BOJIOKCHHSA HOBiTpH, BUKOPUCTAaHHSA KIMHaTHUX POCIIMH, 10 JOIMOMAararOTb O4YHUIIAaTHu
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noBiTpsi), «YUYm Bcs KocMmeTuka OesneuHa?» (MeTa: JOCHIIATH/TIPOAHATI3yBaTH
XIMIYHMM CKJIaJ KOCMETHYHHUX 3ac001B (HANpHKIaJ, MaMITyHiB, KPEMIB), BU3HAYUTH,
Kl 1HTPEAIEHTH € HaTypaJbHUMH, a SKI — CHHTETUYHUMH Ta MOTEHUIHHO
MIKIUTMBUMU; ~ pe3yJbTaT: TMpe3eHTalrliss abo BiACOODISIA, € Y4YHI JIUIATHCS
iHdopmarriero mpo "OesmeuyHi" Ta "HeOe3meuHi" IHTPEMIEHTH, BYaTh BUOUpATH
KOCMETHKY, sIKa HE IIKOAUTD 37J0OPOB'TO).

[TpoexTu po3poOISIOTECSA YUHSIMHU 1HIMBITYyalbHO 200 B IpyIax, yUUTEIb MOXKE
Ha/IaBaTH KOHCYJBTAIlII0 MI0JI0 TJIaHyBaHHS, BU3HAUCHHS METH, 3aBIAaHb 1 METOIUKU
JOCIIJKEHHS, MONIYKY 1H(popMallli, KOOpAUHYBAaTH X1J BUKOHAHHA NpoeKTy. Dopmy
IPEJICTABIICHHsI PE3yJbTaTiB TMPOEKTHOI IsIIBHOCTI OOMpalOTh Y4YHI CAMOCTIHHO
(iImauBigyadpHO a00 3a pIMICHHSM CBO€1 HaBUaNbHOI TpynH) abo KepyrThCs
PEKOMEHIALISIMA BUUTETIS.

Otxe, y HoBiit ykpaiHChKiif MIKOJII 00OB’ I3KOBUM KOMITOHEHTOM HaBYaHHS XiMii
€ MPOEKTHA AISUIBHICTh, B Oprasizaiii koI METOJWYHUM OPIEHTHPOM BHUCTYNAIOTh

Cy4acHI MIAPYYHUKH XIMII.
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Kizinbka Terssna IBaniBHaA

BHUKJIaJa4 METOMK ITOYATKOBOI OCBITH

IBanoBa BikTopisa OJiekcanapiBHa

Kouaicuuk /liana AnjapiiBHa

CTYACHTKH

banaxnificbkuii nenaroriunuil axoBuii kosie ik KomyHanbHOTO 3aK1agy
«XapkiBChKa TYMaHITapHO-TIEAaroriyHa akaaeMisn»

XapkiBChKOi 00J1aCHOT paiu

THTET'PAIISI EKOJIOTTYHOI CKJIAJIOBOI B OCBITHIN ITPOIIEC
IMMOYATKOBOI HIKOJIU: Bl TEOPII 1O MIPAKTUKHA

AHoTanisi: Y CTaTTl pO3KPUTO aKTyaldbHICTh IHTErpalii €KOJIOrYHOI CKIIaJ0BO1
B OCBITHIH IIpolLieC MOYaTKOBOI IKOJIM B YMOBaX Cy4aCHHX IJ100adbHUX €KOJIOTTYHUX
BUKJIMKIB Ta pedOpMyBaHHS OCBITH BIANOBIAHO A0 KoHUenuii HoBoi ykpaiHChKOi
mkos. OOTpyHTOBAaHO 3HA4YeHHS (POpPMYBaHHA €KOJIOTIYHOI CBIJIOMOCTI YYHIB
MOYATKOBUX KJIACIB SIK OCHOBM BIJNOBIIAJBLHOTO CTaBJCHHS JO JOBKUUIS Ta
peanizauii NPUHLMIIB CTajJoro po3BUTKY. I[IpoaHani3oBaHO HOPMATHUBHO-IIPaBOBI
3acaayd EKOJIOTIYHOI OCBITH, 30Kpema JlepkaBHUU CTaHIApPT MOYATKOBOi OCBITH Ta
it cragoro po3Butky OOH. BuzHaueHo 0coOIMBOCTI I1HTErpamii €KOJIOri4HOIo
3MICTY B pI3HI OCBITHI Tally3l IOYaTKOBOI IIKOJW — MaTEeMaTU4YHY, MOBHO-
JTITEpaTypHY, TEXHOJIOTIYHY Ta MHUCTEIbKY. OxapakTepu3oBaHO €(heKTHUBHI (opMU 1
MeToau (OpMYyBaHHS EKOJIOTTYHOI KOMIETEHTHOCTI Y4YHIB IOYAaTKOBUX KJIACIB,
30KpeMa BHUKOPHUCTAHHS MJiSJIbHICHOTO IIJIXOMY, TIPOEKTHHUX, JOCTITHUIIBKHUX,
irpoBux, STEAM/STREAM Ta uudpoBux TtexHosnorid. Haromomeno Ha
HEOOX1THOCTI TEPEeXOo/ay BIJ TEOPETUYHOTO 3aCBOEHHS €KOJIOTIYHUX 3HAHb JO0 1X
IPAKTUYHOTO 3aCTOCYBaHHS B MOBCAKIACHHOMY >KHUTTI. JlOBEIEHO, IO MIKIIPEIMETHA

1HTerpalisi Ta BUKOPUCTAaHHS I1HHOBAI[IMHUX NEAAroriyHUX TEXHOJIOTIM CHpPUSIOTH

114



(OpMyBaHHIO €KOJOTTYHOI TPaMOTHOCT1, KpUTHYHOTI'O MHUCJIEHHS Ta TOTOBHOCTI YUYHIB
JI0 €KOJIOT1YHO BIJIIOBIIAJILHOI ITOBEIIHKH.

Kiaiwo4oBi cjoBa: exojoriyHa TpaMOTHICTh, €KOJIOTIYHAa KOMIIETEHTHICTD,
€KOJIOTIYHA CBIJIOMICTh, IHHOBAIlIMHI TEXHOJIOTIi, MbKIpeaMeTHa iHTerpamis, Hosa

yKpaiHChKa IIIKOJIa, TOYaTKOBA IIKOJa, CTaTui PO3BUTOK.

VY cydacHHX yMOBaXxX ri00adbHUX €KOJIOTIYHUX BUKIIMKIB, TTOB’I3aHUX 31 3MIHOIO
KJiMaty, 3a0pyJHEHHSIM JOBKULIS, BHUCHAXEHHSM MPUPOJHHUX PpECypciB Ta
3pOCTaHHSIM TEXHOTEHHOTO HAaBAaHTA)KECHHS HAa HABKOJIMIIHE CEPEIOBHINE, OCOOITHBOI
akTyaibHOCTI  HaOyBae mpobiemMa  (GOpMyBaHHS  €KOJIOTIYHOI  CBIJJOMOCTI
MiIpoCcTarouoro mokodiHHA. OcBiTa BHUCTyNae OJHUM 13 MPOBIJIHUX MeEXaHI3MIB
CTAaHOBJICHHSI €KOJIOT1YHO BIAMOBIAAIIBHOI OCOOMCTOCTI, 3/1aTHOI YCBIJIOMJIIOBATH
IIHHICTh TPHUPOAN, JOTPUMYBATUCS MPHUHIUIIB CTAJIOTO0 PO3BUTKY Ta MpPUHAMATH
BUBAXKEHI PIIICHHS MO0 30€pEeKEeHHsS] MOBKULISA. Y 1bOMY KOHTEKCTI Ba)KJIMBOIO
3Ha4YeHHS1 HaOyBa€ 1HTErpallis €KOJOTIYHOI CKJIaJJ0BOT B OCBITHIN MpOIIeC MOYaTKOBOT
IIIKOJIM, OCKUIBKU caMme Y Biili 6-10 pokiB ¢hopMyroThcsi 6a30Bi1 IIIHHICHI CTABJICHHS 10
HABKOJIMIITHBOTO CEPEJOBUINA, 3aKPIILIIOIOTHCS MOJEII MOBEIAIHKA Ta PO3BUBAETHCS
3IaTHICTb JO CHCTEMHOTO MHCIEHHA. 30kpemMa y Crpaterii cTajoro po3BUTKY
Opranizarnii O6’enHaHux Hamii b 4 «SkicHa ocBiTay, ML 4.7 6e3mocepeHbO
nependavae iHTETpaIio OCBITH AJS CTAJOTO PO3BUTKY HA BCIX PIBHAX, BKIIOYAIOUU
MOYaTKOBY mIkoury [1].

B Vkpaini npoOnema iHTerpaiii €KOJOTiYHOi CKJIaJ0BOi B OCBITHINA MpOIIEC
[IOYaTKOBOI IIKOJM HaOyBae 0COOJIMBOI aKTyalIbHOCTI B KOHTEKCTI pedopmu «Hosa
yKpaiHCbka IKojia». B mirodyomy JlepkaBHOMY CTaHIapTi IMOYaTKOBOI OCBITH
€KOJIOTIYHa KOMIIETEHTHICTh, 0 TMepeadayae yCBIAOMIIEHHS OCHOBHU €KOJIOTTYHOIO
IPUPOJAOKOPUCTYBAHHS, JOTPUMAHHS TMPaBUI TPHUPOIOOXOPOHHOI IMOBEIHKH,
OILIaTHOTO BUKOPUCTAHHS MPUPOJIHUX PECYPCIB, PO3YMIIOUU BAXKIUBICTh 30€pEKEHHS
OPUPOAM ISl CTAJIONO PO3BUTKY CYCIIJIbCTBA, BU3HAUEHA OAHIEIO 3 KIIOUOBUX [2].
TakuM YMHOM CydacHa IOYAaTKOBA IIKOJIA TOKJIMKaHa He Juie 3abe3nedyBaTH

3aCBOEHHS 3/100yBayaMH OCBITH 3HAaHb MPO MPUPOIY, a U (QopMyBaTH MpaKTHUYHI
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BMIHHS  €KOJOTIYHO  JOIUIBHOI  IIOBEAIHKM, HABUYKH  BIANOBIAAIBLHOTO
PUPOJIOKOPUCTYBAHHS, TOTOBHICTh JO y4acTi B MPUPOAOOXOPOHHIN MisSUTBHOCTI.
ToMy ocobmmBoro 3HaueHHS HaOyBae mpoOiemMa TMepexoay BiA TEOPETUIHOTO
3aCBOEHHS €KOJIOTTYHHMX 3HaHb JO iX MPaAKTUYHOTO 3aCTOCYBAaHHS B MOBCSKICHHOMY
*KuTTl. He3Bakarounm Ha HasgBHICTh €KOJOTIYHOI TeMAaTHKW B THIOBUX OCBITHIX
nporpamax, y IpakTULl IOYaTKOBOI IIKOJIM YAaCTO CHOCTEPIraeTbest GparMeHTapHICTh
NOJAaHHS EKOJOTIYHOTO MaTepially, HEIOCTaTHA MDKIpPEAMETHa 1HTerparis,
oOMe)keHe BUKOPUCTAHHS JIISUIbHICHUX METOJIIB HaBYaHHS Ta HEJOCTATHS OplE€HTAIlIs
Ha (OpMYBaHHS NPAKTUYHOrO JOCBILY 3700yBayiB IMOYATKOBOI OCBITH Yy cdepi
€KOJIOTIYHO BiAMOBiAaNbHOI moOBeMiHKH. lle axTyamizye mnoTpeby B MONIYKY
e(DeKTUBHUX NUIAXIB 1HTErparii eKOJOTIYHOI CKJIaJoBOi B yCl KOMIIOHCHTH
OCBITHBOTO TIPOIIECY TTOYATKOBOI IITKOJIH.

Metoro cTarTi € TeopeTWyHe OOIPYHTYBaHHS Ta  MPAKTUYHHA aHaJI3
0COOJIMBOCTEN 1HTErpalli €KOJIOrIYHOI CKJIa/J0BOi B OCBITHIM MpoleC MOYaTKOBOI
[IKOJIM, BHU3HAUYCHHS €QEeKTHBHUX (QopM 1 MeToAiB (OPMYBAHHS EKOJIOTTYHOI
KOMITETEHTHOCT] YYHIB MOYaTKOBUX KJIACiB.

[[Iupoke KOJIO BITUU3HSIHUX HAYKOBIIB 3aiiMajucs JOCIIKCHHSIM MpoOiieM
€KoJIoT1YHOi OCBITH y4HIB moudatkoBux kiaciB: H. bibik, T. baitbapa, B. bonnap,
B. BepOunpkuii, H. Kopanb, O. Ononpienko, O. I[lomeryn Ta iHmi. 3okpema,
O. CaBueHKO nocCHiKyBajla MUTaHHS (DOPMYBAHHS €KOJIOTTYHOI IPAaMOTHOCTI YYHIB
nouyatkoBux kinaciB. H. BunokypoBa, E. I'mpycoB, C. I'mazaueB, C. [leps6o0,
A. 3axnebnnii, [. CypaBermna, B. SIcBUH BHUBYaNIM CTPYKTYpHI KOMIIOHEHTH
€KOJIOTIYHOT KyabTypH [3].

CyvacHa moyaTkoBa JlaHKa OCBITH B yMoBax HoBoOi ykpaiHChKOT IIKOJIM BUMarae
BiJl Mejarora He MPOCTO TPAHCIALII 3HaHb, @ ¥ CTBOPEHHS MI€BUX CTpAaTeri, e
€KOJIOTIYHUI KOHTEHT MPOHU3YE BC1 OCBITHI ramysi. TpaauiiifHO BBaXa€ThCs, IO
€KOJIOT14HI TMUTAHHS PO3TJSAIAI0ThCA JIMIIE Ha ypoKax IHTETPOBAHOIO Kypcy «Sl
JOCIIDKYIO CBIT», ajle Le He 3abe3nedye IUIICHOTO PO3yMIHHS B3a€MO3B’SI3KIB Y

npupoxdi. IHTerpaimiss B MareMaTH4Hy, MOBHO-JIITEPATypHY, TEXHOJOTIYHY Ta
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MUCTEIIbKY OCBITHI Tajy3i JI03BOJISIE JIUTUHI OauUTH EKOJIOTII0 SIK HEBIJ €MHY
YaCTUHY MOBCAKIACHHOTO JKUTTH.

Posrnsitnemo neranbHilie, K JOLUIBHO 1HTETPYyBaTH €KOJIOTIYHY CKIIAJIOBY Y
KO>KHY BUIIIE 3a3HAUYEHY OCBITHIO Tany3b.

VY 3micT MaTeMaTH4YHOi OCBITHBOI raiay3l B IMOYATKOBIA IIKOJI E€KOJIOTiYHA
CKJIaJIOBa IHTErPYETHCS INUISIXOM TMO€JHAHHS MAaTeMaTUYHUX 3HAHb 1 BMIiHb 13
peaIbHUMHU TIPUKJIaaMU €KOJIOTIYHOTO 3MICTY, L0 crpusie (OPMYyBaHHIO B yUHIB
MOYaTKOBUX KJIACiB HE JUIIE MaTeMaTUYHOI KOMIIETEHTHOCTI, a W EKOJOTIYHOi
CBIJIOMOCTI, BIJNOBIIaJBHOTO CTAaBJEHHS [0 MNPUPOAM Ta HABUYOK MPAKTUYHOIO
3aCTOCYBaHHS 3HAHb Yy KHUTTEBUX CHUTYyarisx. Takuil Mmiaxia BiJAMOBiAa€ MPUHIIAIIAM
MDKIPEJAMETHOI  IHTerpaiii Ta KOMIETEHTHICHOTO HaBYaHHS, BU3HAYECHUM
Konnemiero HoBoi ykpaiHChKOT MIKOJH.

Haiimommpenimi crmocobu  iHTEerpamii eKOJIOTIYHMX 3HaHb Ha  ypoKax
MaTeMaTHKH B MIOYaTKOBHX KJlacax:

- pO3B’A3yBaHHS TEKCTOBUX 3a7ady €KOJOIIYHOTO 3MICTy, Yy fKHUX
BiIoOpakatoTbcsi  (pakTH, TIOB’s3aHI 3  IPUPOJIOI0, OXOPOHOK  JIOBKIJIIA,
pecypco3abesneueHHssM. CroKeT TakuxX 3aaad OyJe TMOB’sI3aHUMl 3 KUIBKICTIO
BUCA/PKEHUX JIepeB, 00’€éMOM BHUKOPUCTAHOI UM 3E€KOHOMIJIEHOI BOJM/Ta3y,
MiIpaxyHOK 310paHoi MakKyJIaTypH YM IJIACTUKOBUX BIJIXOJ1B, BU3HAYEHHS KiJIbKOCTI
POCJIMH, TBapHH, MOPIBHAHHSA NPUPOAHUX pecypciB. Taki 3aBJaHHS JONOMAararTh
3aCTOCOBYBAaTM MAaTEMaTHUYHI 3HAHHA Yy TMPAKTHUYHUX CHUTYalisIX 1 NapajeabHO
3aCBOIOBATU €KOJIOT1YH1 MOHSTTS.

[Tpuknan: «OnuH HecnpaBHUN KpaH cripuuuHse BUTIK 10 miTpiB Boau 3a 100y.
Ckinbku Bou OyJzie BTpadueHo 3a THXACHB? CKIIbKH CKIISTHOK BOJHM MOKHA Oyio 6
HAJIUTH 3 IILOTO 00’ eMy?»;

- poboTa 3 TaOIUIIMM, CXeMaMH, JiarpaMaMH, B SIKMX MICTATHCS JaHl IIPO
CIIOCTEPEXEHHSI 3a TMOroJI0K0, 3MIHM TEMIEepaTypu MOBITPSA, COPTYBAaHHS CMITTS,
BUKOPUCTaHHS MPUPOJHUX pecypciB, Tomlo. Pobora 3 Takumu BugaMu 1H(opmanii
dbopmye B y4HIB yMIHHS aHAJII3yBaTH, TOPIBHIOBATH, y3arajibHIOBATHU JaHl, pOOUTH

BHUCHOBKH IIIOJ0 €KOJIOTIYHUX SIBUILI.
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[Tpuknan: «Cknaaith KpyroBy a0 CTOBNYMKOBY JlarpaMy Ha OCHOBI JaHUX
1010 BUKOPUCTAHHS MOOYTOBUX B1IXO/I1B BAIIOi POJIMHU 32 THXKIECHbBY;

- BUKOHAHHS TMPAKTUKO-OPIEHTOBAHMUX 3aBJIaHb. BUMIPIOBAHHS TUIOINII KIyMOH
JUTSI BUCADKYBaHHS KBITIB, OOYMCIICHHS MEPUMETPY KJIACHOI KIMHATH, MiAPaxyHOK
BUTpAT MaTepiaiiB 11 BUTOTOBJICHHS TOJIBHUYKH, BUSHAYCHHS 4acy, HEOOX1JTHOTO
JUIsl IpuOupaHHs Teputopii, Towo. Lle cnpuse popMyBaHHIO MPAKTHUYHOTO JOCBIITY
3aCTOCYBAaHHS MaTEMATHKHU Y MPUPOIOOXOPOHHIN TisSITBHOCTI;

- BUKOHAHHS €KOJIOTO-MaTeMaTHYHUX MIHIMPOEKTIB: «KiTbKICTh BUKOPUCTAHOTO
nanepy B Kiaci 3a THXIEHb», «KUIbKICTh MOOYTOBHUX BIJAXO/IB BAalllOi POJAMHH 32
THXKIEHbY, «EKOHOMIS pecypciB I yac COpPTyBaHHS B1aXoJiB», «KinbkicTh BOH,
CIOXKUTOI BalllOI0 POJUHOI0 3a THXKACHBbY», TOlO. [Ipo€KTHA AISVIBHICTH CHpHSIE
(bopMyBaHHIO JOCTIAHUITLKUX YMIHB Ta PO3BUTKY €KOJIOTIYHOI B1IMOBIIaTbHOCTI;

- BHUXOBAHHS €KOJIOTIYHO BIAMOBIZAJIBHOIO MMCJIEHHS IIiI Yac BHUKOHAHHSA
MaTeMaTHYHUX BIpaB: JOANIMBOTO CTAaBIEHHS IO MPUPOAH, 30€PEKEHHS UHUCTOTU
HaBKOJIMIITHBOTO CEPEI0BUIIA, OIIATABOTO BUKOPUCTAHHS MIPUPOJTHUX PECYPCIB.

Takuit miaxiag copusie GOpMyBaHHIO B Y4YHIB TOYATKOBUX KJIAcCiB ILJIICHOTO
0aueHHs HABKOJIMIIHBOTO CBITY, PO3BUTKY €KOJOTIYHOi TIPaMOTHOCTI Ta
YCBIIOMJICHHIO TIPAKTUYHOI 3HAYYIIOCTI MATEMATUYHUX 3HAHb Y PEAIbHOMY JKUTTI.

[HTErpaIio eKoJoTiYHO1 CKJIaJ0BOi B MOBHO-JITEPATypHY OCBITHIO Taly3b B
MOYATKOBIH MIKOJI1 TIOULIBHO 3/11MCHIOBATH YEpPe3:

- YATAaHHS Ta aHaji3 TEKCTIB C€KOJOTIYHOr0 3MICTY: XYIOXKHIX TBOPIB IIPO
OpUPOAY, POCIMHU, TBAPUHM; OMOBIJAHb Ta KAa30K €KOJOTIYHOI TEMAaTHKH; BIpIIiB
po Kpacy MPHUPOJN; HAYKOBO-TIOMYJAPHUX TEKCTIB MPO SBUIIA TMPUPOIU, OXOPOHY
npupoau. Taki TEKCTH CHOPUSIOTH PO3IMIMPEHHIO 3HaHb JIITeH PO HABKOJIMUIIIHIHN CBIT,
(GbOpMYIOTh €MOIIIMHO-IIIHHICHE CTaBJICHHS JI0 IPUPOIH;

- BUKOHAHHS MOBHHX BIIPaB: CKJIQJIaHHSI PEYEHBb MPO MPHUPOJIHI SIBUINA, BIPABH
Ha CHOUCYBaHHS a00 JUKTAHTU €KOJIOTIYHOIO 3MICTY, pEeAaryBaHHA TEKCTIB MpPO
npupoay, poOoTa 3 MPHUCTIB AMH, 3arajkamM, NPHUKa3KaMU €KOJIOTTYHOTO 3MICTY.
Take moenHaHHA CHpUSE 3aKPIIVICHHIO MOBHUX 3HAaHb Yy 3MICTOBHO 3HAYYI[OMY

KOHTEKCTI;
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- PpPO3BHUTOK 3B’SI3HOTO MOBJICHHS MUISIXOM CKJIAJaHHS OINHUCIB TPUPOJIH,
HaIllUCaHHS TBOPIB-PO3yMIB, €CE€ Ha EKOJIOTIYHI TEeMH, TIEePEeKa3h TEKCTIB
€KOJIOTIYHOTO 3MICTY, CKJIaJaHHs [1ajJoriB MpO MpaBHiia MOBEIIHKH Yy TPHUPOA],
IPOBENICHHS AUCKYCiH (Hanmpukiaa: «Uu Moke oJlHa JIIOIMHA BPATYBATH TUIAHETY?»),
tomo. Ile mJo3Bossie TOENHATH MOBJICHHEBUM PO3BUTOK 13  (POpMyBaHHAM
€KOJIOTTYHOTO MHCJICHHS,

- TBOPYY AISUIBHICTB: CKJIQJaHHA Ka30K MPO MPHUPOJY, HAMMUCAHHS E€KOJIOTTUHUX
JIUCTIBOK, 3BEPHEHb, OTOJIOIICHb, CTBOPCHHS CEHKAHIB Ta BIPIIB MPO JOBKLULIA,
IHCUEHI3allisl €KOJOTIYHUX CUTyalld, y4yacTh Y KOHKYpCax YHUTLIB a00 TBOpYHUX
IIPOEKTAX €KOJIOTIYHOI TEMATHKH.

[lpukman: BukopuctanHs Metoay «Cropiteninry (Hamumnite kasky abo
CTBOPITh KOMIKC BiJI IMEHI MJIACTUKOBOI IUISAIIKH, KA MOTPANWIa Y PIUKY);

- BUXOBAaHHS EMOIIIHHOTO CIPUUHATTSA NPUPOIHU, JTIOOOBI JO PITHOTO Kparo,
BIJIMOBIAAILHOCTI 32 HABKOJIMIIIHE CEPEIOBUILE, TPAarHEHHsI OEperTi JOBKILIS uyepes
XYI0’KHE CIIOBO.

[le 3a6e3neuye rapMoHiiHE MOEJHAHHS MOBHOTO PO3BUTKY YUYHIB MOYATKOBHUX
KJaciB 13 (OpMyBaHHSAM €KOJIOTIYHOI KYJIbTypH Ta IIHHICHOTO CTaBJEHHS 0
OPUPOJIH.

IaTerpariiss  eKoJIOri4HOI CKJIAq0BOi B TEXHOJOTIYHY OCBITHIO Tally3b
nepeadavae BUTOTOBJICHHS! BUPOOIB 13 MPUPOJAHUX UM BTOPUHHUX MaTepialiB:

- IW3aiiH 13 BIOXOMIB (CTBOPEHHs OpraHaii3epiB, TOAIBHUYOK a0o0 Irpaimiok i3
KapTOHHUX TyOYCIB, IJJACTUKOBUX KPUIIEYOK, TOIIO);

- JeHA-apT (CTBOPEHHS XYAOXKHIX KOMIIO3ULINA 0e3Mm0cepeIHb0 B MPUPOJIHOMY
CEepEeIOBUII 3 BUKOPUCTAHHAM IPUPOJHUX MaTepiamiB (JUCTS, KaMiHHS, T1JI0K), 110
BUUTH MMOBKATH MPUPOJTY 1 HE 3AJIUIIATH IMICIISI C€0e CMITTS).

[HTETpaIlis eKOoJOTIYHO1 CKIAJOBOI B MHCTEIBKY OCBITHIO Taly3b CIpPHSIE
BUXOBAHHIO €CTETUYHOI'O CTABJIEHHS JO JOBKLUIS Yepe3 CTBOPEHHS TBOPUYUX POOIT
Ha MPUPOJHUYY TEMATHKY (COlllalibHA pekyiaMa «30epexu MepuiouBiTH», «BUMKHU

CBITJIO — JIOTIOMOXH 3eMJI1»).
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Bapro 3a3HauntH, 010 TpagumiiHI (OPMU EKOJOrIYHOTO BHUXOBAHHS B
OCBITHBOMY IIPOIIECI MOYATKOBOI IIKOJIM aKTUBHO JOMOBHIOIOTHCS 1HHOBAIlIWHUMU
NEeJarorlYHUMHM  TEXHOJIOT1SIMU, 110 OPIEHTOBAaHI Ha AaKTUBI3AIlIO MM13HABAIBHOT
TISUTBHOCT] YYHIB MOYaTKOBUX KJIACIB, PO3BUTOK IXHHOI CAMOCTIHHOCTI, TBOPYOCTI Ta
JTOCITITHUIILKUX YMiHb. L]e:

- IPOEKTHA AISUIbHICT. BUKOHAHHA MDKOPEIMETHHUX EKOJIOIIYHUX IPOEKTIB
cnpuse pOpMyBaHHIO B JITEll HABUYOK aHAIi3y, JOCIIIPKEHHS, IIJIaHYBaHHS, MOIIYKY
iH(opMarlii Ta mpe3eHTarlii pe3yiabTaTiB BIACHOI AISUILHOCTI. Y Tpolieci peaizarii
IPOEKTIB YUHI MOYATKOBUX KJIACIB HE JIMIIE 3700yBalOTh HOBI 3HaHHS MPO JOBKII,
a i BYaThCs 3aCTOCOBYBATH X y peajbHUX JKUTTEBUX CUTYAIlisX;

- KBecT-TexHoJorii. EKoJIoriyHl KBecTH CHpUsAioTh (DOPMYBAHHIO 1HTEpECY 0
IPUPOAOOXOPOHHOI TiSUTBHOCTI, PO3BUTKY JIOTIYHOTO MUCJICHHS, YMIHb MPAIIOBATH B
KOMaH/I1 Ta MPUMMATH PIIIEHHS B HECTAHJAPTHUX CUTYAIISX;

- IOCJI1IHULIbKA AISUIBHICTh. Y Mpouect JOCHITHUIBKOI pOOOTH YUHI TOYATKOBUX
KJaclB  HaOyBarOTh MEPBUHHOIO  JIOCBIAY HAyKOBOTO  II3HAHHS, BYaThCA
BCTAHOBJIIOBATH  MPUYMHHO-HACIIJIKOBI  3B’SI3KM,  aHANI3yBaTH  pPE3yJIbTaTU
criocTepekeHb Ta (GopMysoBaTH BUCHOBKU. CaMe MOCTIAHUUBKUAN MIIX1J CHpUSIE
YCBIJOMJICHHIO YYHSIMH 3aKOHOMIPHOCTEH MPHUPOJHUX TPOIECIB Ta HEOOXITHOCTI
N0AMIMBOrO CTABIICHHS /10 HABKOJIUIIIHHOTO CEPEIOBUIIIA;

- IrpoB1 T€XHOJOr1i. BUKOpUCTaHHS POJIBOBUX, TUJAKTUYHUX, CHOKETHO-ITPOBUX
Ta UPPOBUX Irop 3ade3medye MOJCIIOBAHHS €KOJOTIYHUX CHUTYyalliil, CIpusie
E€MOI[IHHOMY 3aCBOEHHIO HABYAJBHOIO MaTeplagy Ta PO3BUTKY €MIIaTIHHOIO
CTaBJICHHS 70 IPUPOJIN;

- STEAM- ta STREAM-TexHOIIOT11, 110 JO3BOJISIOTH IHTETPYBATH €KOJOTTYHY
npoOiemMaTuky 3 TOpPUPOJAHMYMMM HayKaMH, MAaTE€MaTHUKOI0, TEXHOJOTISIMH,
MHCTEHNTBOM Ta iHKeHepiero. Takui miaxia 3ade3nedye MiKIpPEAMETHY IHTErpalliro,
PO3BUTOK KPUTUYHOTO MHUCJIEHHS Ta (JOPMYBaHHS 34aTHOCTI 3aCTOCOBYBATH HaOyTi
3HaHHA JUIS PO3B’sI3aHHS  peajbHUX eKoJoriuHux mpoOiem. [lpaktuuna

crpsiMmoBaHicTe STEAM-ocBiTu cripusie GOpMyBaHHIO €KOJIOTIYHOI KOMIIETEHTHOCTI
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4yepe3 CTBOPEHHS MOJENE, MPOBEAEHHS JIOCHI/IIB, KOHCTPYIOBAaHHSA Ta peali3alliio
TBOPYMX €KOJIOTIYHUX 17eH;

- uudpoBl TexHosorii. BukopuctaHHs MyJIbBTUMEIIMHUX MPE3CHTAIlii,
IHTEPaKTUBHUX TIATGOPM, BIPTyaTbHUX EKCKYpCi, HaBYaJbHUX 3aCTOCYHKIB 1
U(POBUX EKOJIOTIYHUX CUMYJISITOPIB JO3BOJIAE Bi3yali3yBaTh MPUPOJHI MPOIIECH,
MOJIEJIIOBAaTH €KOJIOTIYHI CHUTyalli Ta CTBOPIOBATH YMOBHM Jisi 1HTEPAKTUBHOIO
3aCBOEHHS €KOJIOTIYHOTO 3MICTY;

- BOJIOHTEPCHKI, COIlajbHI Ta MPUPOJOOXOPOHHI aKiii, M0 MalTh MPAKTUYHY
CHPSIMOBAHICTh 1 CHPUSIOTh O€3M0CEPEIHbOMY BKJIIOYEHHIO AITEH y IISJIBHICTH 13
3aXMCTy JOBKULISA. Y4YacTh y TaKuX 3axojax (OpMye COIalibHy BiJIOBIJAIBHICTD,
aKTUBHY TPOMAJSHCHKY IO3HUIIII0, PO3YMIHHS 3HAYyIIOCTI BJIACHOTO BHECKY B
30epeKCHHS TTPUPO/IH.

OTxe, IHTETpaIlisl eKOJOTIYHOT CKIIAJIOBOI B OCBITHIN MPOIIEC MOYATKOBOI MTKOJIH
CBOTOJHI € HE MPOCTO aKTyaJlbHUM, a HEOOXIJIHUM HAmpsiIMOM PO3BUTKY CYy4acHOI
ocBiTu. llpoBeneHuii aHami3 mokasye, 1m0 (pOpMyBaHHS E€KOJOTIYHOI CBIJOMOCTI
YYHIB T[IOYAaTKOBUX KJjaciB OyJe e(EeKTUBHUM JIMIIE 32 YMOBH IO€JIHAHHS
TEOPETUYHUX 3HAHb 3 MPAKTUYHOK MisUTbHICTIO. CaMe uepe3 BJIIACHUM JOCBII AITH
MOYMHAIOTh Kpalle pO3yMITH B3a€EMO3B’S3KM B TPUPOJlI Ta YCBIIOMIIIOBATU
BIIITOBIIAIBHICTD 3a CTaH JOBKIJLIS.

BaxnmBOIO yMOBOIO YCIIIIHOCTI LBOIO MPOLECY € MDKIPEIMETHA IHTErpalis,
BUKOPUCTAHHS CYYaCHUX TEJAroriYHUX TEXHOJIOTIH, M0 3a0X04Yy€ YYHIB JO
ni3HaHHS, (OPMY€E EKOJIOTIYHO BIANOBIAJIbHY MOBEAIHKY Ta Ja€ MOXJIMUBICTh
3100yTH peaibHUM JOCBIJ B3a€MO/I1T 3 MPUPOIOIO.

[IpakTuuHa peaiizallis €KOJOTIYHOI CKJIaI0BOI BIIOYBA€EThCS Yepe3 Pi3HI BHIM
JUSITBHOCTI: TIPOEKTH, JOCIIIHUIIBKI 3aBAaHHS, €KOJIOTIYHI aKIlli, CIIOCTEPEKCHHS Ta
=111 hopmu poOOTH. Yce 11e T03BOJISE 3ATYIUTH JITEH 0 pO3B’sI3aHHS €KOJIOTTYHIX
npoOJjieM Ha JOCTYMHOMY JJIsl HUX PiBHI W 3poOUTH HABUAaHHS OLIbII 3MICTOBHUM 1
HAOIMKEHUM J10 KUTTL.

Takum 4YwHOM, Tepexid BIiA Teopii A0 MPAKTUKKM B EKOJIOTIYHIA OCBITI

MOYATKOBOI IIKOJU CHpHsie (OPMYBAHHIO B YYHIB OCHOB €KOJIOTIYHOI KYJIBTYpH,
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PO3BUTKY KPUTUYHOTO MUCJICHHS, BIAMIOBIJaILHOCTI Ta TOTOBHOCTI JIiSITK HA KOPUCTh
noBkuULIsA. [lomanbimi AOCHIIKEHHS MOUIIBHO CHPSIMYBaTH Ha BIOCKOHAJICHHS
METOJIMYHOTO 3a0€3MEeUYEeHHs] 1HTErPOBAHOIO HABUaHHS, a TAKOXX HAa pPO3pOOJEHHS
e(peKTUBHUX MIAXOJMIB 10 MIArOTOBKA MaHOYyTHIX YYHMTENIB MOYAaTKOBUX KIIACIB,

3JIaTHUX SKICHO Peasli30BYBaTH €KOJIOTIYHY CKJIAJIOBY B OCBITHROMY IPOIIECI.
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KopneBa Anacracis PycianiBua
CTyJIeHTKa QaKyIbTeTy MaTeMaTUKH, IHPOPMATUKH Ta PI3UKU
VYkpaiHcbKuil Jep>KaBHUM yHIBepcUTeT IMeH1 Muxaiina J{paromanoBa

M. KuiB, Ykpaina

METOJANYHI ACITIEKTH BUKOPUCTAHHA IKT ITPU BUBYEHHI
TPUTOHOMETPUYHUX PIBHSIHb TA HEPIBHOCTEHM Y CTAPIIIN
NPO®LIBHIN IIKOJII

AHoTanisi. Y cTaTTi JOCHIHKEHO MPAKTHYHI aCTIEKTH 3aCTOCYBaHHS MU(PPOBUX
IHCTPYMEHTIB  Bi3yandi3alii 0Opyd BHUBYEHHI TPUTOHOMETPUYHUX pPIBHSHb Ta
HEpiBHOCTEN y crapmiid npoduipHid mKkoal. [IpoaHani3oBaHO  METOIUKY
BUKopucTanHsi cepenoBun] GeoGebra Ta Desmos misg moOyaoBH JAHMHAMIYHHUX
Mojeneil. BoHM [O3BONSIOTH YYHSM HAOYHO BIiJACTEXKYBAaTH 3MiHY MHOXXHHU
po3B’s3kiB. OKkpeMy yBary NpUAUICHO redMidikaiii KOHTPOIIIO 3HaHb 3a JOTIOMOTOO
cepsiciB Quizizz, Kahoot Ta Google Forms. Buznaueno, mo inrerpamist IKT cnpusie
NepexoAy BIJI MEXAHIYHOI'O 3araM’ STOBYBaHHS (OpPMyJ JO CBIIOMOTO pPO3YMIHHS
T€OMETPUYHOI IHTEPIIPETAIlii TPUTOHOMETPUYHUX (POPMYII.

KurouoBi ciaoBa: Bizyanizallisi, TPMrOHOMETPUYHI PIBHSHHS, TPUTOHOMETPHUYHI

HepiBHOCTi, GeoGebra, Desmos, AuHaMiuHi MOJIeN1, JOCIII>KEHHS.

[IpodinbHMil piBeHh BUBUCHHSI MAaTEMATUKH BUMArae Bijl YUHIB HE JIUIIIE 3HAHHSI
QITOPUTMIB PO3B'A3yBaHHS, a PO3YMIHHA 3B’SA3KIB MK aHAJITUYHUM 3alHCOM
KOPEHIB PIBHSHHS YK HEPIBHOCTI Ta Horo reomerpuyHum odOpazom. Cyuacui IKT
JIO3BOJISIFOTH TIEPETBOPUTH TEOPIIO HA MPOIEC MOCTIKEHHS, Bi3yalizyBaTH CKIaaH1
MoMeHTH [1, c. 58]. BukopucTOBYHOUYM JUHAMIYHI MOJEIl YYHI MAlOTh MOJIMBICTh

OiATBEPAUTH a0 CHOPOCTYBaTH CBOi TINOTE3M WIOJAO0 PpO3B'si3aHHs. Baximso
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BUOYIyBaTH JIOTIKY MIPKyBaHb TaKMM YMHOM, LI00 Y4YHI CHOpUIMAaNM pe3yibTaT HE
TakuM, 00 «Tak BHUpIIIMIA Iporpamay, a «mIporpama HiATBEpAWIa MPaBUIbHICTD
HaIIUX JIOTIYHUX KPOKIBY.

Tpagumiiini MeToau BUKIQJAaHHA TeMU <« TpHUTOHOMETPUYHI pIBHSIHHS Ta
HEPIBHOCTI» 3a0e3MeuyioTh 4yJOBYy TEOPETHYHY 0a3y, aje 1HOAI B YUYHIB MOXYThb
3aJIMIIATUCS BIAKPUTUMHU NUTaHHA: «Homy B pIBHAHHI € 0€3114 po3B’sA3KIB?», « Sk
no0auuTu 1eil po3B’si30K Ha Trpadiky?» abo «Sk 3a rpadikoM 3po3yMiTH, JIe came
3HAXOAATHCS BCl MOTPIOHI HAM MPOMIXKKH, 1110 € PO3B’A3KaMH HEPIBHOCTI?». B Takux
cutyanisx IKT craioTe BaxJIMBUM IHCTPYMEHTOM SIK JIJIS1 YUHSI, TaK 1 JJIsI BUNTEIIS.

3okpema, cepenoBuiiie Desmos € 3pydHuM it 1oOyA0BH JMHAMIYHUX MOJIENeH
TPUTOHOMETPUYHMX TpadikiB GyHKIIH Ta iXHBOI B3a€EMOAII 3 TOPHU3OHTAIBHOIO
OpsMOI0. 3a JIOMIOMOTOI0 TIOB3YHKAa BUUTENIb MOYKE 3MIHIOBATH TMOJOXEHHS MPSIMOi,
CTBOPIOIOYM YMOBH IS TOCHIPKEHHSI PI3HUX BUMAAKIB PO3B’SI3HOCTI piBHSHHA [1, C.
90]. BaxxnuBoro nepeparoro Desmos € Te, 0 NpyU HATHUCKAHHI HAa TOYKH NEPETUHY
nporpamMa MOK€ B1JI0OpakaTu iXHI 3HayeHHs y pajaiaHax. Lle 1o3Bosisie Hao4HO
OPOJAEMOHCTPYBAaTH YYHSM 3B'A30K MDK TIpadiyHUM 300paKEHHSM Ta YHUCIOBUM
3HaueHHAM KyTa (Puc.l Monens rpadika QyHKIIi Ta npsMOi Al BUBHAUYEHHS TOYOK

nepeTuHy (TabJIMyH1 3HAYCHHS)).

y=cos(x){0<x<a}

(o (-Fosjel (3o (1as)s (103 (Fo9)

Puc. 1. Bukopucranus JuHaMivHoi moaesi rpagika pyHKuii Ta ropu30HTAJIBLHOI

NPSAMOI VISl BUBHAYEHHA TOYOK NepeTHHy (Ta0JJuYHi 3HAYEHHS)
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BaxxnuBuii nepexis BigOyBaeThCsl TOAl, KOJU BUUTEIb 33 JOIMOMOTOI MOB3YHKA
nepeMilrye mpsMy 3 TIOJIOKEHHS, IO BIJANOBiJIa€ TAOJIUYHUM 3HAYEHHSIM, Y
MOJIOKEHHSI 3 HETAaONMYHUMHU. Y4YHI OauvaTh HasBHICTh TOYOK TIEPETHHY, aJie
CTUKAIOTHCSI 3 HEMOXKJIUBICTIO IXHBOTO CTaHAapTHOTO 3amucy. Came B 1€l MOMEHT
JIOT1YHO ¥ OOTPYHTOBAHO BBOJMUTHCS MOHSATTS apK(PYHKINT SK CIEHIabHOTO CIIOCO0Y

NO3HAYEHHS! OTPUMAHUX Pe3yJIbTatiB. [2, . 198]

£5 HalinpocTiuui TPUIOHOUETPIUHI pibKsHKA | J0Epe

cos(x) =y

+
y |
y=041 A
@
P 2] 54 s e A |

y=cos(x{0<x<n}

2

(-5.12391,04) & (-1.15928,0.4) I (512391, 0.4) I

] P K (i.l'),‘?‘ls.ﬂ,l)l 3 [] )

Puc. 2. BukopucranHsi JMHAMIYHOI MojeJti rpadgika (pyHKIII Ta TOPU3OHTATIBHOI

NPAMOI VIl BUBHAYCHHSA TOYOK NepeTHHY (HeTa0/IMYHi 3HAYCHHH)

Boanouac juisi mosicHEHHsSI 3arajibHOi BIATOBIAI Ta MEPIOAUYHOCTI HAWOLIBII
epextuBHUM € cepenopuiie GeoGebra. BukopucraHHd OJUHMYHOTO KOja B LN
nporpami J03BOJISIE 3aCTOCYBaTH (DYHKIIIO «3aJHIIATH CIiT», 3aBASAKH SIKIA Yy4H1
MOXYTb MPOCTEXKHUTH PyX TOYKH [0 KOJNy. YUHI YCBIAOMIIOIOTH, 4YOMY B
HiJCYMKOBUX (hopmyJiax 3’ gBIISIETbCS NEPIOJT 1 YOMY BIH Ma€ came TaKUil BUTJISI AJIs
KOXXHOTro piBHsIHHA. [3, ¢. 203] BukopuctaHHs KOJIbOPOBUX AaKIIEHTIB 3a0e3neuye
KOHIIEHTPALII0O YBAard Y4YHIB Ha KJIIOUYOBUX €JIEMEHTax MOJENl, JOoloMaraioun
11€HTU(IKYBATH 3B’ 30K MK aHAIITHYHOIO YMOBOIO Ta ii rpad)iyHUM B1100pa’KEHHAM
(puc. 3 BuxopucTaHHS NMHAMIYHOI MOJENl OJMHUYHOTO KOja TPH PO3B'SyBaHHI

TPUTOHOMETPUYHHX PIBHSHB).
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w = Bexrop(B, {x(B), 0)) } =

{ .3)

m |-‘ 0.4984207187517
b Bexrop(B, (0, y(B))) }
(0.8669352842739\
| 4
\ 0)

q:y - ctg(x)

r(x) = ctg(x), (0= x o = 61.8442750736998"

C 0.1)

D« (0, -1)

Puc. 3. Bukopucranusi AMHAMIYHOI MOJeJIi OAMHUYHOI0 KOJIA NIPU PO3B'AyBaHHI

TPUTOHOMETPUYHUX PiBHIAHD

[Ipyu BuBYeHHI TpuroHoMmerpuyHux HepiBHocted IKT  nmomomararoTh
Bi3yasi3yBaTH HE JUIIE TOYKH MEPEeTHUHY, a W LI AYrM OAMHUYHOTO Kojia abo
IpOMIKKHM Ha oci abciuc. BoHu BiamoBifgaroTh 3HakaM Ouibiiie abo MeHiie. [4, c.
315] JluHamiuHi MO TO3BOJISIOTh YUHSM BIJICTEAKYBATH TPAEKTOPII PyXy TOUKH.
Ile cmpusie TTUOMIOMY PO3YMIHHIO TEPIOJUYHUX BIIACTUBOCTEH PO3B's3KiB (puc.4
BuxopuctanHs AMHaMIYHOI MOZENl OAMHUYHOTO Kojla IMpU  PpO3B'A3yBaHHI

TPUTOHOMETPUYHUX HEPIBHOCTEM).

seaGebra  Kanbkynatop Cioita | A/ Moadrwi -~ <
wy - 04 : ey

F = TouralKona((0, 0),1}) H -

= (0.6901BBELM8705 U?23{4&]2p‘3’u
v = Bexrop(F, (x(F), 1))
- 0

| Drziaaaszza,nlj

w — Berrop(F, (0, viF)))

- (‘—t- wnwsnngu;}

1.0 = 46,3565201531126"
« = Kr{B.0.F) ds 08 v <2 g 0z o+ de 08

= 45.3565201531128"°

eql: x 04

~

Puc. 4. BukopucTaHHsI JMHAMIYHOI MO/IeJIi OIMHUYHOI0 KO0JIa MPH

PO3B'sI3yBaHHi TPUTOHOMETPUYHHMX HEPiBHOCTEH

3anmydyendss mudpoBux miathopm y Temi «TpuroHOMEeTpudH1 pIBHSIHHS Ta

HEPIBHOCTI» JIO3BOJISIE MIAIATH O CUCTEMaTH3allii 1 KOHTPOJIO 3 TO3HIIii Cy4acHOTO
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ppoBOTO OCBiAY. 30KpeMa, MOTOYHUN KOHTPOJIH 3PYYHO peani3oBYBaTH 4depes
KOPOTKIi iHTepakTuBHI TecTu y Quizziz, Kahoot yn Google Forms, siki 3a0e3neuyiothb
nepeBipKy 0a30BUX HABUYOK.

Hanpukinan, xopotkuit Tect y Quizziz abo Kahoot Ha mouatky ypoky st
BIITBOPEHHS (OpMYJT 3arajilbHUX PO3B’SI3KIB HAWUIMPOCTIMIUX TPUTOHOMETPUUHUX
piBHSHb 4u (OPMYJIOBaHHS O3HAYEHb OOEPHEHMX TPUTOHOMETPUYHUX (PYHKIIIH.
Buxopucranns Google Forms, Hanpukiaa, Ha JOMaITHE 3aBIaHHS IS MEPEBIPKH
TOTO, SIK Y4YHI 3aCBOLJIM TIEBHUM METOJ PO3B'S3yBaHHS TPUTOHOMETPUYHHUX PiBHSHb
a00 KOpOTKa IHTEpaKTHUBHA BIpaBa 0€3M0CEepeIHbO HAMPUKIHII YPOKY TOIIIO.

Boanouac BapTo 3ayBaKWTH, IO NMPU TPOBEIECHHI TEMATUYHOTO KOHTPOIIIO
TpaJuIliiHa MHUChMOBA poOOoTa 3ajuiiaeTbcs B mpiopurteri. lle 3ymMoBIeHO
HEOOXI1/IHICTIO BUMTENIO MOOAYUTHU X1J| MIPKyBaHb YYHS, JIOTIKYy TEpETBOPEHb Ta
OOTpYHTOBAHOCTI BiOOpPY KOpPEHIB, IO Hapasi CKJIagHO IOBHOIIIHHO peajizyBaTH
aunie upoBUME 3aCO0aMH.

Orxe, iHTerpauis IKT y nporuiec BUBYEHHSI TPUTOHOMETPIT B CTAPII HIKOJI1 HE
03Haya€ BIIMOBY BiJl TPAJAUIIINHUX OOYUCIICHBb, @ € THCTPYMEHTOM IS I1JICUJICHHSI
PO3YMOBOI JisSTTLHOCTI. 3aBSKM Bizyallizallli Ta MOJCIIIOBAHHIO YUHI MEPEXOIATh BiJl
MEXaHIYHOTO 3armaM’sITOBYBaHHS (POPMYII 10 YCBIIOMJIEHOTO aHaJi3y MaTEeMaTUIHUX
sanmexHoctet. lle Takox crpusie ¢dopmyBaHHIO 1HU(PPOBOT KOMIETEHTHOCTI,

HEO0OX1/1HO1 cyyacHOMY (haxiBIIEBI.
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PHILOLOGY AND JOURNALISM

VIIK 81°42:791.43

Mopo3sosa Ipuna bopuciBua

J.binon.H., mpod. kadenpu rpamMaTUKH aHDTIHCHEKOT MOBU
Cepeopsincbka Karepuna CepriiBaa

CryneHTka 4 poKy HaBYaHHS,

Opnecobkuil HanioHaNBHUM yHIBepcuteT iMeHi [.I. MeunukoBa

OB’EKTUBALISI BEPBAJIBHOI MIMIKPIi B MOBJIEHHEBI HAPTI{
TOJIOBHOI'O TEPOSI Y ®LIIbMI «THE TALENTED MR. RIPLEY»
(TAJJAHOBUTHUIA MICTEP PIILII)

AHoranisi: Y poOoTi I0CHiPKEHO 0co0IMBOCTI 00’ €KTHBAIl BepOaTHHOI
MIMIKpii B MOBJIEHHI rojoBHoro reposi kiHocTpiuku «The Talented Mr. Ripley».
Po3msiHyTO MOHATTS MOBJIEHHEBOI MIMIKpIi Ta MOBJIEHHEBOTO MOPTPETA B Cy4YaCHIN
JTHTBICTUIl. BU3HAaY€HO OCHOBHI JIEKCMKO-TPaMaTU4HI 3aCO0H, 3a JOMOMOTIOI0 SKUX
peanizyeTbcsi MoBiieHHeBa MiMikpis Toma Pirmni. IIpoananizoBaHo MOBJIEHHS Te€pos y
PI3HUX KOMYHIKaTUBHUX CUTYaIlisIX Ta BUSBIECHO 3MIHM Y CHHTAKCUYHIN CTPYKTYpi Ta
JIEKCUYHOMY HaroOBHEHHI HOro MoBiieHHA. JloBeneHo, 110 MOBJIEHHEBA MIMIKpIs
BUCTyIA€ €(PEKTUBHUM I1HCTPYMEHTOM COLIQJIBHOI ajanTailii Ta caMoIpe3eHTalii
EPCOHAXKA.

KurouoBi cioBa: BepOasibHa MIMIKpisi, MOBJIICHHEBA MIMIKpPIisl, MOBJICHHEBHIA
HOPTPET, MOBHA OCOOMCTICTb, CTPYKTypa pPEYEHHs, NEPCOHaX, KOMYHIKaTHBHA

HOBe,Z[iHKa, KOMYHiKaTI/IBHa MOJCJIb.

VYV npencrapieHiit poOOTI po3mIsgaeTbes mpodiieMa 00’ e€KTHBaIii BepOaabHOT

MIMIKpii B MOBJICHHEBIN mapTii rosioBHOTO Tepost y pinbmi «The Talented Mr. Ripley»
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(TanmanoButuit mictep Pimi). BuOip TemMu BMOTHBOBaHUN 3pOCTAaHHSIM 1HTEPECY O
npo(IFOBaHHSI YCHOTO MOBJICHHS, @ TAKOXX MPAKTHUYHOIO MOTPeOOI0 BHOYIOBYBaHHS
COLIIATTLHO-TICUXOJIOTIYHOTO TUITY JIFOIMHU 3T1IHO 3 11 MOBJICHHSIM.

Y po0oTi BHU3HAYAEMO MOBIJICHHEBY MIMIKPIIO SK TPOIEC CBIIOMOTO abo
HECB1IOMOTO YMOJIOHEHHS MOBIIEM BJIACHOTO MOBJICHHSI KOMYHIKAaTUBHHM MOJEISIM
CHIBPO3MOBHHUKA, [0 BIJIPI3HIIOTBCA BiJ MOro 1HAMBIAYaJbHO MPUTAMAHHUX
MOBJICHHEBUX TMPAKTHK. Y KOMYHIKaTHBHOMY IIpolieci BOHa (PyHKIIOHY€E SIK
COIllaJJbHUM MEXaHi3M ajanTallii, mo nepeadadyae 3MiHY MOBHUX, MOBEIIHKOBHUX 1
HaBITh 30BHINIHIX XapakKTEPUCTHK 1HIMBIAA BIANOBIAHO JI0 BHUMOI KOHKPETHOTO
comiasibHOTO cepenoBuina. OCHOBHOIO MOTHBAIIE€I0 TAKOTO SIBUIA € TMparHEHHS
JOCSITTH B3a€EMOPO3YMIHHSA Ta peaii3yBaTd KOMYHIKaTUBHY METY.

MogsnenneBuii noptper, 3a T. Il. TapaceHko, BHU3HAYa€MO SIK CYKyIHICTb
MOBJICHHEBUX XapaKTEPUCTUK KOMYHIKATHBHOI O0COOMCTOCTI 200 TEBHOI COIaIbHOT
Ipynu y KOHKpETHHUH mepion ii icHyBaHHS [2, ¢. 26]. o HOro CTPYKTypH HajlexXarb
BIKOBI1, T€HJIEPHI, TICUXOJIOT1YHI, COLaJIbHI, €THOKYJIBTYpHI Ta MOBHI napamerpu. O.
O. Ioxapuirpka geTanizye CKIaJHUKH MOBJIIEHHEBOTO MOPTPETA, BUOKPEMITIOIOUH TPU
B3a€EMOIIOB’s13aH1 PIBHI: JICKCUKO-TPAaMaTUYHUM (CITIOBHUKOBHH CKJIaJ, Te3aypyc,
YaCTOTHICTh MOBHHUX OJMHUIb), CHHTAKCUYHUN (TUIIOBI KOHCTPYKIIi Ta IXHI
0COOJIMBOCTI) Ta MOBEIIHKOBHH, SIKUH BioOpakae KOMYHIKaTHBHI HaMipH W 1HTEHIIIT
MoBIIA [ 1, c. 4].

Axmyanvhicms TeMH JOCIIDKCHHS BHUIUIMBAE 3 THOCCOJOTIYHOI HEOOXITHOCTI
BUCBITJIEHHSI CYTHOCTI MOBJIEHHEBOI MIMIKpii Ta ii MOBJIEHHEBOI 00’ €KTHUBaIlli, a
TaKO’X BMOTHBOBAHO MPAKTUYHOIO MOTPEOOI0 PO3KPUTTA ICTUHHOTO OOIMYYS MOBILIS
TIOTIPH 3aJIIsTHI HUM MIMIKpUYHI BUBEPTH.

OTxe, wMmemor TPOBENEHHS HAYKOBOI pO3BIIKM € BH3HAUE€HHS Ta
XapaKTepucTUKa 3aco0iB MOBIICHHEBOI MIMIKpli Ha mpukiani KiHocTpiuku «The
Talented Mr. Ripley» (TananoButuii mictep Piruti).

JocnixkenHss o0’ exkTrBanii BepOaabHOI MIMIKpIi 3IIHCHIOETHCS HAa Marepiani
niajmorigHoro auckypcey Toma Pimumi, romoBHoro mepconaxka crpiuku «The Talented

Mr. Ripley». ComiasibHa MO3UIlIS Tepos BHU3HAYAEThCA SK aMmOiBaJeHTHA: BiH
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nepedyBae Ha MEX1 MK €JITOI0 Ta MapriHaJdi30BaHUMHU BEpCTBaMH (JIFOMIICHAMHU).
3aBnsku 3aco0aM BepOanbHOI MIMIKpII Ta TCHUXOJIOTIYHMM MaHIimyasamisM  Pimm
HaMaraeTbCsi MPOPBATHUCS Y BUIII COLIANIbHI KOJIA, YCHIIIHO IMITYIOYH IPUHAJIEKHICTD
70 1HTEJNEKTyadbHOI Ta (iHAHCOBOI €iTH. TakuM YHMHOM, BPaxOBYIOUH BEKTOP
MOBJICHHEBOI MIMIKPii, TOOTO MparHeHHs] MOBIIS 10 YIOAIOHEHHS BUINIM a00 HUXKUIN
COLlaJIbHIM CTpaTi CTOCOBHO MOI0 BJIACHOI, BlI3Ha4aeMO BUKOpUcTaHHsA Tomom Pimti
IPOTPECUBHOT (WIIOMIICHI» — «EJIiTa») MOBJIECHHEBOI MIMIKPIi.

JInst BUSIBNIEHHSI 3MIH y MOBIIEHHEBIM MOBEJIHIII TOJOBHOTO Tepod y (iibmi
«TanmanoButuit mictep Pimi» Oyino 31iiCHEHO aHallI3 TUIB PEYEHbB, 10 BXKUBAIOTHCS
Tomom Piruni y 1BOX KOMYyHIKaTUBHMX KOHTEKCTaX: y MOTr0 3BUYAHOMY MOBJICHHI Ta
y MOBJIEHHI B 00pa3i Jlikki I pinida.

Y mpomeci JOCHIDKEHHS 3pOOJIGHO HACTYMHI CIHOCTEPEKEHHS. AHaI3
MIOBEPXHEBOI CTPYKTYypU pedyeHb y MOBJIeHHI Toma Pimmi y ABOX KOMYHIKaTMBHUX
KOHTEKCTaX — y BJIacHOMY 00pasi Ta B o0pasi Jlikki Ipiniida — 3acBigquus 3HauHi
CUHTAKCUYHI 3MIHM, 10 BKa3ylOTh Ha IJIECIPSIMOBAHY MOBIICHHEBY MIMIKPIIO.
[luroma Bara mpocTux peueHb y MoBJIeHH1 Pimmi 3Hmxkyethes 3 84% no 44,5%,
3MEHILYEThCS BXKUBAHHS EMINTHYHUX pedeHb (13 22,6% no 7%) 1 CTpyKTypHO-
HenpenukaTHux KoHCTpykiind (i3 14,6% no 5,5%). YacTka HeeqINTUYHUX pEeueHb
sMeHmyerbcst 3 46,8% 10 32%, 1m0 CBIAYUTH, TPO YCKIATHEHHS MOBIICHHS.
HaromicTe 3pocTae KiUIbKICTh CKJIQJHUX peueHb — 13 8,7% a0 19,5% — Ta Bnepiue
3 SBIISIOTHCSL YCKJIQJHEHI KOHCTPYKINT 3 TpaMaTUYHUMHU KOMILIEKcaMu (the half-
gerundial complex, the complex subject; the complex object), mo Tenep CKIATAIOThH
13,2%. OTpumaHi JaH1 cBiAYaTh PO TE, 110 MOBJIEHHEBA MIMIKPIis Pimii oxorumoe sk
CUHTAaKCUYHUHM, TaK 1 JEKCUYHHUM PiBHI MOBHU, OCKUIbKKM TOM Hamaraetbcsi BXKMBATU
JIEKCeMHU, TPUTaMaHH1 MOBJICHHIO JIIKKi.

BepbanpHa crpateris Toma 0a3zyeThbCsi Ha CHUMYJIALII KOTHITMBHOTO JOCBITY
Jlikki Ta 00’€KTHBALI€}0 WOTr0 Yy CBOEMY MOBJEHHI. BiH 1HTErpye y CBIH JE€KCUKOH
1TaNChKI JICKCEMH, IKUMU BUIbHO oniepyBaB [ pinnid: «Yes, I'd like you to telephone
the Hotel Goldoni. Yes. I want to speak to Signor Thomas Ripley - No Ripley, R, yes.

Graziy «Pronto? Signor Ripley is not there? 1'd like to leave a messagey». Pimm
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aKTUBHO BUKOPUCTOBYE MOBHI KIlillie€ TUMY ciao, grazie, prego, bella, ragazzo,
magnifico. Bapro 3a3Hauutu, mo Tom Pimil yacto y cBOoeMy MOBJICHHI BXXKHBA€
HerpajamiiHi eKcTpeMajbHl TpPUKMETHUKU unbelievable, ridiculous, fantastic,
marvelous, BAKOPUCTAHHS SIKUX, K BXE 3’sICOBAHO, MPUTAMAaHHE TMPUBLICHOBAHOMY
knacy. «I can't believe it, Freddies dead. Its... unbelievabley; «That’s ridiculous!
Why would I ever go to San Remo?»; «Jazz is fantastic. Just... out of this worldy,
«lt’s simply marvelous here, don't you think?». Ilinx 4ac MiMIKpyBaHHSI THIIOBHM €
BUKOPUCTaHHS HacTymHMX MoBHHMX kimime: Common!; Exactly;, Certainly; Just
kidding!, mo pomomormu ToMy MalicTepHO BIATBOPUTH HEBUMYIICHHA Ta
caMOBIIeBHEeHHM 00pa3 Jlikki.

VY3aranpHIOIOUN PE3YyJIBTaTH IPOBEACHOI PO3BIAKH, POOMMO BHCHOBOK , IIIO
NEPCOHAKHE MOBJICHHSI BHCTYIIA€ BaXJIMBUM I1HCTPYMEHTOM ineHTU(dikaiii Ta
comianbHOi apmanrarii MmoBimd. [lepcrnexktuBy momanpmoi poboTH BOa4aeMo y

IPOBEJICHHI NICUXOIIHTBICTUYHOTO €KCIIEPUMEHTY 3 pPEaJbHUMU HOCIIMH MOBH.
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PHYSICAL MODELING OF THE INTERACTION OF THE GULF STREAM

WITH THE ATLANTIS I SEAMOUNT

Abstract. The paper presents the results of experimental researches in

laboratory conditions to determine the features of the interaction of the simulated

Gulf Stream flow with the rough model of the Atlantis II seamount and its influence

on the structure and hydrodynamic characteristics of this flow. It is shown that at a

depth not exceeding a third of the mountain height, the simulated flow rose along the
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frontal surface of the rough model of the seamount to its top, and then vortex, jet, and
wave flows formed in the wake of the upper part of the mountain. At a depth of 0.35
of the mountain height, the simulated flow in the longitudinal axial section of the
seamount model bifurcated, and at the level of half the mountain height, it was
recorded that the colored jets did not rise to the top of the mountain, but, flowing
around it from the sides, were directed to its bottom.

Keywords: rough model, seamount, experimental study, visualization, vortex

and jet flow

Introduction. Circulation flows of the upper layer of the ocean surface due to
the redistribution of thermal energy, nutrients, and air moisture between the five
World Oceans play a crucial role in maintaining climatic conditions on Earth. These
large-scale or mesoscale circulation flows, which have a mesoscale length (30-
100) km and a smaller submesoscale width (1-10) km or less, generate wind loads
and arise as a result of the action of Coriolis forces, which are caused by the rotation
of the planet Earth [1]. The research of the mechanisms that control the process of
ocean surface circulation and their deep flows is crucial for the rational use of
resources, including renewable ocean wave energy, sea transport routes, and climate
forecasting.

The North Atlantic Current, which is an extension of the Gulf Stream, interacts
with seamounts such as Atlantis II, located approximately 800 km southeast of the
coast of Cape Cod (Massachusetts, USA), and creates a complex hydrodynamic
structure of the flow, including eddies, wakes, and internal waves that significantly
affect deep-sea mixing, nutrient distribution, and alter the velocity and propagation of
acoustic waves [2]. The Atlantis II seamount is part of the New England volcanic
seamount chain, which includes more than 35 topographic features [3], has longitude
and latitude coordinates and an elevation of approximately 3350 m, and its summit is
located at a depth of approximately 1650 m relative to the ocean surface. Atlantis II
Seamount is an elongated, highly eroded seamount extending across the ocean floor

with a base diameter of about 60 km at a depth of about 5 km from north to south,
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with a flat top nearly 1,580 m long [4]. The steep relief of seamounts and coastal
slopes generates turbulence, wake flows, and vortex structures through baroclinic or
barotropic instabilities, which are crucial for the ecology of the ocean space and
global climatic processes and phenomena. Thus, seamounts are sites of vorticity
generation through the interaction of ocean flows and topography, and since
seamounts are sources of internal waves, they contribute to vertical mixing between
the density layers of ocean water. The key mechanism for the generation of
submesoscale vortex structures and wake flows is the separation of the boundary
layer from the streamlined surface of the seamount and the formation of vorticity
layers and internal waves in the seamount wake, which propagate both vertically and
transversely relative to the flow direction.

The interaction of the Gulf Stream with near-bottom inhomogeneities of
complex bathymetry leads to significant temporal and spatial variability of sound
velocity and its propagation in the vicinity of such inhomogeneities, especially large-
scale ones, where the effects of interference and dissipation of acoustic fields are
observed [2, 5, 6]. The formation and generation of nonlinear, inhomogeneous, and
nonstationary acoustic fields over and near seamounts, ridges, and slopes causes
significant interference for hydroacoustic systems, antennas, and receivers, which
significantly complicates the movement and location of underwater and surface
vehicles and vehicles, especially small-scale drones, gliders, ekranoplanes, and
autonomous vehicles, which are also significantly affected by hydrodynamic
submesoscale inhomogeneities in the form of vortices, jets, and wave flows due to
their oscillation and drift [7, 8].

The purpose of the work is to determine the features of the interaction of the

flow with the model of the Atlantis II seamount in laboratory conditions.

Materials and methods.
In accordance with the program and methodology of scientific research, visual
and instrumental researches of the interaction of the flow with objects of rough

bottom topography were conducted. In the hydrodynamic channel, the interaction of
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the Gulf Stream flow in the Atlantic Ocean with the Atlantis II seamount and its two
neighboring smaller seamounts was simulated. To perform physical modeling work,
rough model was manufactured (Fig. 1), which was installed on the hydraulically

smooth surface of the plate.

Fig. 1. Experimental stand: location of the seamount model (a) and

Cartesian coordinate system (b).

The plate 2 m long and 0.5 m wide was located in the measuring section above
the bottom of the hydrodynamic channel. First, visual researches were conducted
using colored dyes, which were fed through streamlined thin-walled tubes into the
flow in front of the seamount models. Then, instrumental researches were conducted
to determine the hydrodynamic characteristics of the velocity and pressure fields in
the vicinity of the rough models of the Atlantis II seamount.

The walls of the hydrodynamic channel were made of glass to allow for the
control of experimental work and the performance of visual researches using video
and photographic equipment. The experimental stand was equipped with control and
measuring equipment, computer data recording systems, visual and instrumental
research tools, coordinate devices and well-streamlined holders for installing sensors,
and lighting equipment.

A rough model of the Atlantis I seamount, which was made of plastic on a 3-D
printer with precise adherence to the profile of the mountain surface, had a height of
0.2 m and a width and length of the base of about 0.4 m. The model was placed on
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the hydraulically smooth surface of a well-streamlined plate with end washers 2 m
long and 0.5 m wide. The plate was fixed to the bottom of the hydrodynamic channel
at a height of 0.1 m from its bottom. The flow depth in the hydrodynamic channel
was 0.4 m. Thus, the flow depth above the top of the seamount model was 0.1 m. The
flow velocity (U) in the hydrodynamic channel varied from 0.05 m/s to 0.20 m/s, and
the Froude numbers (Fr=U%/gH) and Reynolds numbers (Re=ULy,/v), which were
calculated from the height of the seamount model (H=0.20 m) or its width
(Lyrp=0.15m) at the half-height (H/2) level and the flow velocity, where g is the
gravitational constant and v is the kinematic viscosity coefficient of water. The range
of changes in the Reynolds and Froude coefficients in the conducted researches was
as follows: Re=(7.5-30)*10° and Fr=(0.001-0.02).

According to the developed program and methodology of experimental research,
visual researches were performed using video cameras and instrumental
measurements of velocity and pressure fields in the vicinity and on the streamlined
surface of the rough model of the Atlantis II seamount. Visualization was
implemented using colored dyes, which were fed through miniature thin-walled
tubes. Using digital cameras and video cameras, visualized patterns of dye

trajectories were recorded and transmitted to computer equipment.

Results and discussion.

The results of visual reseaerches of the interaction of the simulated Gulf Stream
flow with the rough model of the Atlantis II seamount for a flow velocity of 0.1 m/s
are presented in Fig. 2. The red dye was applied along the center of the mountain
ridge at a level of 0.01 m below the mountain peak, or z=-0.05H and at a distance of
0.01 m from the mountain, x=-0.05H, the green dye was applied to the edge of the
mountain ridge at a distance of 0.055 m from the center of the mountain closer to the
gorge between the mountains (edge of the ridge y=0.28H), the black dye was applied

from the opposite edge of the mountain at a distance y=-0.28H.
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Fig. 2. Visualization of the Atlantis II seamount model for the coordinates

of the red dye supply (x=-0.05H; y=0; z=-0.05H):the side (a) and the top (b)

The results of visual researches (Fig. 2a) showed that in front of the top of the
Atlantis II seamount model, the colored dye begins to rise in front of the mountain
surface at a distance of x=-0.25H and rises to a distance of z=0.1H above the
mountain top. At the same time, the colored jet, oscillating intensively, curled up into
an elongated spiral-shaped vortex structure, which over time acquired significant
oscillations, which ultimately led to its rupture and loss of coherence. At a distance of
almost x=(1-1.5)H, the spiral-shaped structure broke up into separate small-scale
vortex filaments, which gradually merged or paired and curled up into a large-scale
vortex structure with a longitudinal scale of about x=0.5H and a vertical scale of
about z=0.25H. Slowly rotating at a frequency of about (0.5-1) Hz, this vortex
structure travels a distance of about two of its transverse scales, expands and takes the
form of a circular vortex structure. Then this structure significantly increases in the
vertical direction and gradually loses its identity and turns into a shapeless cloud of
colored dyes, which approach both the water surface and the bottom of the channel at
a distance of about 3H behind the seamount model.

The results of visual researches, which were recorded above the water surface in
the x-y plane (Fig. 2b), showed that when approaching the surface of the seamount
model, the jets of colored dyes begin to oscillate and bypass the crest of the mountain
from the sides, where the flow velocity has increased, due to the clogging of the flow

in the channel by the seamount model. With a distance of about 0.05H, the central red
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jet significantly degenerated and began to merge into a vortex structure, which has a
longitudinal scale of about x=0.25H and a transverse scale (along the y axis) of the
order of 0.35H. At a distance of about x=0.5H another large-scale vortex structure is
observed (x=(0.25-0.35)H and y=(0.35-0.4)H). Further downstream, another, but less
pronounced structure was observed, which has an even larger scale of about (x=(0.5-
0.6)H and y=(0.75-0.9)H) and gradually degenerated into a shapeless colored cloud
that expanded in three mutually perpendicular coordinates, approaching both the
water surface and the bottom of the channel (see, Fig. 2a).

The jet of black dye, going around the model of the seamount, behind it also
began to oscillate and at a distance of about x=1.5H formed into a vortex structure of
a smaller scale than in the conditions of the movement of red dyes. At a distance of
about x=2H, the black dyes gathered into a sufficiently large-scale structure (x=(0.5-
0.6)H and z=(0.6-0.75)H) and gradually degenerated with movement downstream.

The green dye jet had a shorter path of distinct motion and gradually merged
with the red dye motion. This behavior of the green dye motion, from our point of
view, 1s due to the flow motion in the gorge between the Atlantis I seamount model
and its smaller neighbors, which are located at a distance y=(1-1.5)H from the top of
the Atlantis II seamount.

The results of visual researches with the deepening of the color dye supply
system to a depth of -0.2H relative to the top of the Atlantis II seamount model are
presented in Fig. 3. The red dye was supplied along the center of the mountain ridge
at a level of 0.04 m below the mountain peak, or z=-0.2H and at a distance of 0.01 m
from the mountain, x=-0.05H, the green dye was supplied at the edge of the mountain
ridge at a distance of 0.055 m from the center of the mountain closer to the gorge
between the mountains (ridge edge y=0.28H), the black dye was supplied from the
opposite edge of the mountain at a distance y=-0.28H.

The results of visual researches (Fig. 3a) showed that in front of the top of the
Atlantis II seamount model, the colored dye began to rise in front of the surface of the
mountain. Thus, the red dye, which moved to the top of the mountain, moved above

the top of the mountain at an angle of almost 30 degrees towards the free surface, and
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then, under the influence of the flow, the jet moved in the direction of the flow. At the
same time, at a distance of approximately x=(0.5-0.75)H, the first vortex structure
was formed, which had a length of approximately x=0.25H and a transverse
dimension in the vertical direction of about z=0.15H. At a distance of about x=H,
another large-scale vortex structure of larger dimensions was observed, which merged
with the previous structure and began to move towards the bottom of the channel due
to the braking of the flow in the aft part of the seamount. At a distance of about
x=2.5H, another vortex structure occurred, which combined all the colored dyes used
during the visual researches, and this structure in the form of a colored cloud reached
dimensions almost the height of the seamount model in both horizontal and vertical
directions, reaching the middle of the depth above the seamount surface. Further, this
colored cloud dissipated and degenerated and its particles reached both the water

surface and the bottom surface.

Fig. 3. Visualization of the Atlantis II seamount model for the coordinates

of the red dye supply (x=-0.05H; y=0; z=-0.2H):the side (a) and the top (b)

The colored black dye first moved upward, skirting the surface of the seamount,
and then, taking the form of small-scale vortex and oscillatory jet flows, deviated to
the bottom surface and eventually merged with other colored jets into a large-scale
colored cloud.

The results of visual researches, which were recorded above the water surface in

the x-z plane (Fig. 3a), showed that when approaching the surface of the seamount
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model, the jets of colored dyes begin to rise to the top of the mountain, and then the
jets of black and green dyes oscillate around the top of the mountain, each on its own
side (Fig. 3b). The jet of red dye in front of the top of the mountain expanded and
began to form a vortex structure elongated in the transverse direction, the core of
which had a scale along the coordinate x=(0.05-0.1)H, and along the coordinate
y=(0.15-0.25)H. At a distance of about the length of the seamount crest, a larger and
less intense vortex structure with a scale of almost x=H and y=0.75H was observed.
Black and green dyes were also observed on different sides of this vortex structure.
Then all these colored dyes merged into a large-scale multi-colored cloud that
exceeded the length of the ridge of the Atlantis II seamount model. The green dye,
wrapping around the top of the seamount model, expanded significantly and, under
the influence of the flow in the gorge between the seamount models, headed towards
the midsection of Atlantis II and merged with the vortex structures that carried the

jets of red dye.

Fig. 4. Visualization of the Atlantis II seamount model for the coordinates

of the red dye supply (x=-0.05H; y=0; z=-0.35H):the side (a) and the top (b)

The results of visualization with subsequent deepening of colored dyes to a
depth of -0.35H are presented in Fig. 4. Here, the red dye was supplied along the
center of the mountain ridge y=0 at a level of 0.07 m below the mountain top, or y=-
0.35H and at a distance of 1 cm from the mountain, x=-0.05H, the green dye was

supplied at the edge of the mountain ridge at a distance of 0.055 m from the center of
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the mountain closer to the gorge between the mountains (edge of the ridge y=0.28H),
the black dye was supplied from the opposite edge of the mountain at a distance y=-
0.28H.

The results of visual researches (Fig. 4a) showed that the colored jets used to
visualize the flow do not reach the top of the Atlantis II seamount model, but go
around the mountain model (red and black dye on one side of the top of the
mountain). The jets of red dye separated near the supply of this dye near the frontal
surface of the mountain into two directions: one rose along the front surface of the
mountain to its top, and the second, more intense, went to the bottom part of the
seamount, as shown in Fig. 4a. The upper part of the red dye, not reaching the crest of
the seamount, oscillated around the top of the mountain at a distance of about 0.05H,
and then, expanding, began to form a vortex structure that rose to the level of the top
of the mountain in its aft part and had dimensions of approximately x=0.15H and
z=0.1H. In front of this vortex structure, at a distance of about 0.5H, a large-scale
vortex structure, colored red, was observed, which had a longitudinal dimension of
x=0.75H and a vertical scale of z=0.5H. This large-scale vortex structure, rotating
with a frequency of the order of (0.3-0.6) Hz, rose to approximately the height of the
top of the seamount and, scattering, formed a large-scale non-vortex cloud, which
approached the free surface of the water in the channel and had a longitudinal
dimension of about 1.5H and a vertical dimension of (0.75-1)H.

The jets of black dyes, oscillating and curving around the lateral surface of the
mountain top at a height of about 0.5H, split into two, clearly visible in Fig. 4a, one
of them, continuing to oscillate, reached almost the level of the seamount crest in its
aft part, and then gradually descended to the bottom part of the mountain, and the
other, oscillating, also headed towards the bottom of the channel, and its small part
formed a non-intensive circulation flow in the near wake of the middle-height aft part
of the seamount model. It should be noted that near the bottom of the channel at a
distance of about (1.75-2)H, a large-scale cloud of non-intensive colored dyes was

also observed, which consisted of a mixture of red and black colors and, from our
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point of view, was located in the middle longitudinal section of the aft part of the
Atlantis II seamount model.

The results of visual researches, which were recorded above the water surface in
the x-y plane (Fig. 4b), showed that colored dyes wrap around the surface of the
seamount from its lateral sides. At the same time, red and black dyes wrap around the
mountain from one side and black ink moved at a greater distance than red. With
distance from the mountain surface in the oscillatory motion of colored dye jets,
intense modulating low-frequency oscillations occurred and large-scale jet clouds of a
mixture of red and black dyes at a distance of about x=2H gradually moved to the
median longitudinal section of the trace of the Atlantis II seamount model. Green dye
jets, oscillating, expanding and wrapping around the lateral surface of the seamount
from the side of the gorge of the Atlantis II seamount of volcanic origin, gradually
degenerated in the near trace of the mountain model, as shown in Fig. 4b.

The next depth of the color dye supply system was 0.5H from the top of the
rough model of the Atlantis II seamount, the results of visual researches of which are
presented in Fig. 5. The red dye was supplied along the center of the mountain ridge
y=0 at a level of 0.10 m below the mountain top, or z=-0.5H and at a distance of 1 cm
from the mountain, x=-0.05H, the green dye was supplied at the edge of the mountain
ridge at a distance of 0.055 m from the center of the mountain closer to the gorge
between the mountains (edge of the ridge y=0.28H), the black dye was supplied from

the opposite edge of the mountain at a distance z=-0.28H.
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Fig. 5. Visualization of the Atlantis Il seamount model for the coordinates

of the red dye supply (x=-0.05H; y=0; z=-0.5H):the side (a) and the top (b)

The results of visual researches showed that when the supply sources of colored
dyes were located at a distance of y=-0.5H below the crest of the Atlantis II seamount
model, all jets of colored dyes for a flow velocity of 0.1 m/s did not rise to the top of
the mountain, but moved down from the source of dye supply to the bottom surface
of the researched model and went around the seamount model from its sides,
descending to the bottom of the mountain (Fig. 5a). The red dye had the form of a
large-scale colored cloud, which was located in the bottom side and aft part of the
mountain.

The jets of black dye, the source of which was located slightly further from the
streamlined surface of the mountain (approximately 0.04 m or -0.2H), first rose to the
top of the mountain, and then, oscillating, went around the side of the seamount and
split into two spiral-shaped vortex structures. These spiral-shaped structures in the
near wake of the seamount moved both inside behind the mountain and into the
bottom part in the wake of the mountain, gradually degenerated and, together with
other colored dyes, formed a large-scale bottom colored cloud in the wake of the
mountain at a distance of about (1.9-2.2)H.

The results of the video recording, presented in Fig. 5b and taken from above on

the movement of colored dyes, showed that the red dye mainly moved along the front
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side of the Atlantis II seamount model to its side in the form of a shapeless cloud and,
in part, descended to the bottom of the front wall. Rounding the side of the mountain,
the red dye cloud moved in the direction of the flow, and at a distance of about (1.7-
1.9)H, increasing in volume and combining with the black dyes, it began to move to
the median longitudinal section in the wake of the seamount.

The black dye, emerging from its source in the form of a jet, began to go around
the seamount from its side and oscillate, gradually increasing the amplitude of the
oscillatory motion. At a distance of about (1.9-2.2)H, the black dye began to move to
the central longitudinal axis of the seamount and merge with the red dye, forming a
large-scale colored cloud.

The stream of green dye, upon reaching the lateral surface of the seamount
model, significantly expanded and went around the lateral side of the mountain, and
behind it, in the form of a green colored cloud, moved in the direction of the flow and

gradually degenerated and dispersed (see, Fig. 5b).

Conclusions.

The simulated flow interacting with the seamount, which was a bluff body,
underwent significant changes due to the separation flow with the rough surface of
the seamount. As a result, vortex, jet and wave flows were generated, formed and
transported into the seamount wake and the near-surface and near-bottom layers.

The results of visual researches showed that the Gulf Stream flow simulated in
laboratory conditions had characteristic features that were determined by the depth of
its interaction with the seamount. Thus, at a depth not exceeding a third of the height
of the mountain, the simulated flow rose along the frontal surface of the rough model
of the seamount to its top, and then vortex, jet and wave flows were formed in the
wake of the upper part of the mountain. It was established that at a depth of 0.35 of
the height of the mountain, the simulated flow in the longitudinal axial section of the
seamount model bifurcated. During visualization at the level of half the height of the
mountain, it was registered that the colored jets did not rise to the upper part of the

mountain, but, flowing around it from the sides, were directed to its bottom part.
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OCOBJIUBOCTI ®OPMYBAHHSI BA3OBUX ®I3UUYHUX AKOCTEM Y
IOHUX ®YT3AJICTIB 13-16 POKIB 3 YPAXYBAHHSIM CTATEBHX
BIZIMIHHOCTEH

AHoTanisi. Y crarTi mpoaHami30BaHO OCOOMWMBOCTI (OpMyBaHHS 0a30BUX
¢13uuHuX siKocTedl y roHuX ¢yt3anmictiB 13—16 pokiB 3 ypaxyBaHHSM CTaTE€BUX
BiIMIHHOCTEH. Bu3HAueHO poOJb MIBUAKOCTI, CHJIM, BUTPUBAJIOCTI, CIPUTHOCTI Ta
THYYKOCTI y CTPYKTYypl (i3HMYHOI MIArOTOBJIEHOCTI crmopTcMmeHiB. [lokazano, 110
MIJUTITKOBUH  BIK ~ XapaKTepU3YEThCS  1HTEHCUBHUMU MOPGHOGYHKITIOHATBHUMHU
3MiHAMU Ta TETEPOXPOHHICTIO PO3BUTKY. BcTaHOBIeHO, MmO JAiBYaTa paHilie
JOCSTAalOTh O10JIOTTYHOT 3PUIOCTI, TOMAL SIK Y XJIOMIIB aKTUBHUM PO3BUTOK (DI3MUHUX
akocted  BinmOyBaeTbcsi y  14-16  pokiB.  OOIPpyHTOBaHO  HEOOXIJHICTb
mudepeHIliioBaHOTO  Ta  IHAMBIAYali30BaHOTO  MIAXOAy A0  OpraHizaiii

TPEHYBAJIBHOIO MPOILIECY.
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KurouoBi cioBa: Qyrt3ain, 1oH1 cioprcMeHH, (i13U4HI SKOCTI, MIATITKOBUM BIK,

cTaTeBl BIIMIHHOCTI, TPEHYBaJIBLHUHN TTPOIIEC.

Abstract. The article analyzes the peculiarities of the development of basic
physical qualities in young futsal players aged 13-16, taking into account gender
differences. The role of speed, strength, endurance, agility, and flexibility in the
structure of athletes’ physical fitness is determined. It is shown that adolescence is
characterized by intensive morphofunctional changes and heterochronic
development. It has been established that girls reach biological maturity earlier, while
boys demonstrate more intensive development of physical qualities at the age of 14—
16. The necessity of a differentiated and individualized approach to organizing the
training process is substantiated.

Keywords: futsal, young athletes, physical qualities, adolescence, gender

differences, training process.

Beryn. ®i3uyHa MATOTOBJICHICTH € OJHUM 13 TIPOBIJHUX KOMIIOHEHTIB
0aratopiuHoi CHOPTUBHOI MIATOTOBKU IOHUX (YT3a]ICTIB, OCKUIbKM BH3HAYa€
ajanTaliifHl MOXKJIMBOCTI OpraHiaMy, e(QeKTHBHICTh 3MarajibHOi JISUILHOCTI Ta
NEPCHEKTUBU TMOAAIBIIOTO CIOPTUBHOTO BAOCKOHaNeHHs [2; 3; 11]. YV crpykTypi
H1ArOTOBJIEHOCTI CHOPTCMEHIB, SIKI 3aliMaroThCs (PyT3aioM, OCOOJMBOIO 3HAYEHHS
HaOyBa€ PO3BHTOK 0a30BHX (I3MYHHMX SIKOCTEH: IIBHUAKOCTI, CHJIM, BHTPHBAJIOCTI,
CHOPUTHOCTI Ta rHy4dkocTi [1; 2; 7]. Came BOHHU CTBOPIOIOTH MOP(POPYHKIIOHATBHY
OCHOBY Il YCHINIHOTO BUKOHAHHS TEXHIKO-TAaKTHYHUX Mii B yMOBax BHCOKOIi
IHTEHCHUBHOCTI Ta 00MEXEHOT0 IrpoBOro mpoctopy [9; 10].

®dyT3a1 XapaKTepU3yeThCS 3HAYHOKO AMHAMIYHICTIO, YACTOI 3MIHOKO ITPOBUX
cUTyarliii, 0araropa3oBUMH TNPUCKOPEHHSMH, PUBKAMU, 3yNUHKAMH, 3MIHOIO
HampsIMKy pyXy, CWIOBHUMH €IMHOOOpPCTBAMU Ta HEOOXIJHICTIO MIBUJKOIO
OpUUHATTS pimieHb [9; 13]. VYV 3B’sA3Ky 3 UM piBEHb PO3BUTKY (I3UUYHHUX SKOCTEH
Oe3rnocepeIHbO BIUIMBAE Ha Pe3yJIbTAaTUBHICTh 1rpoBoi  mismbHOCTI [5; 10].

[IBuakicTh 3a0e3neuye eheKTUBHICTh CTAPTOBUX 1 AUCTAHIIMHUX 1M, BUTPUBAIICTh
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— MIATPUMAHHS BUCOKOTO TEMITY TPH MPOTITOM yChOTO MaTdy, CHJIa Ta IIBUIKICHO-
CHJIOBI SIKOCTI — TOTYKHICTBh YJIapiB, CTAPTOBUX IMPHUCKOPEHBL 1 OOPOTHOM 3a M’s4,
CHPUTHICTh — TOYHICTh 1 KOOPJIMHAIIIO i, a THYYKICTh — aMIUITYy PYyXiB 1
npodimakTuky TpaBmatusmy [3; 11].

Oco0nuBOi1 akTyanbHOCTI TpoOJeMa PO3BUTKY (PI3MUHUX SIKOCTEH HaOyBae y
[1/UTIITKOBOMY BIilll, OCKUIBKH 1epioa 13—16 pokiB XapakTepu3yeTbcsl IHTEHCUBHUMHU
MOp(POPYHKITIOHATBHUMH ~ 3MiHAMH, TIOB’SI3aHUMU 31 CTaTEeBUM JIO3PIBaHHSM,
CTpUOKOM POCTY Ta T€TEPOXPOHHICTIO PO3BUTKY (YHKIIOHATBHUX CUCTEM OpraHi3My
[4; 6; 14]. V el BIKOBHIl mepioa TemMnu (QOPMYBaHHS PYXOBHUX 3[10HOCTEH y
XJIOMIIIB 1 JIIBYAT 1ICTOTHO BiJpi3HstoThea [12; 16]. [liBuara, sk mpaBuiio, paHiiie
JOCSTAlOTh 010JIOTIYHO1 3p1J0CTi, TOAI SIK y XJIOMIIB OUIBII BHPaKEHE 3POCTAHHS
CWJIOBHX, MIBHJKICHUX 1 BUTPHBAIMX MOXJIMUBOCTEH CIIOCTEPIra€ThCA Y CTAPIIOMY
iTiTKOBOMY Bitll [8; 14].

Came ToMy edekTHBHA Oprasizaiis TpPEeHyBaJbHOro mpouecy y (Qyr3ani
noTpedye 000B’SI3KOBOT0 BpaxyBaHHS BIKOBUX 1 CTaTE€BUX OCOOJUBOCTEH PO3BUTKY
opranizmy [7; 15; 17].

OTxe, noCiKEHHsT 0co0MMBOCTeN PopMyBaHHS 0a30BUX (I3UUHUX SKOCTEH Y
foHuX (pyT3amictiB 13—16 pokiB 3 ypaxyBaHHSIM CTaT€BHX BIAMIHHOCTEH € BaXKJIMBUM
K 3 TEOPETHYHOI, TaK 1 3 MPAKTHUYHOI TOYKH 30pPY, OCKUIBKH Ja€ 3MOTY HayKOBO
oOrpyHTYyBaTH AudEpeHIliHoOBaHNN TiAXiT 0 TOOYA0BH TPEeHYBaIBHOTO Tiporecy [1;
3; 18].

Mera cTaTTi nosisrae B aHaii3i BIKOBUX 1 CTATEBUX OCOOIMBOCTEN (POPMYBaHHS
0a30BuX (Pi3UyHUX gKOCTeW y roHUX (yr3amictiB 13—16 pokiB Ta OOIpyHTYyBaHHI
HEOOX1THOCTI JaudepeHIiiioBaHoro MmaxoAy J0 oOpraHizamii ixHboi (i3UYHOT
[T ATOTOBKH.

Po3BuTok 0a30BHX (I3UYHHUX SKOCTEH Y IOHHMX (yT3aiCTIB CIiJ PO3TIAIATH 5K
NpIOPUTETHE 3aBJaHHS CIOPTUBHOI MIATOTOBKHU, OCKIJIBKM CaMme pIiBE€Hb HIBUJIKOCTI,
CWJIM, BUTPUBAJIOCTI, CIPUTHOCTI Ta THYYKOCTI 3a0e3neuye e(eKTHUBHICTh TEXHIKO-
TaKTUYHUX J1{ 1 pe3yJbTaTUBHICTh 3MaraibHO1 MisuibHOCTI. Crernudika dyT3any, mo

NPOSBIISIETHCS. Y BUCOKIM 1HTEHCUBHOCTI, IHTEPBAILHOMY XapakTepl HaBaHTaKECHHS,
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0OMEKEHOMY MpOCTOpl Ta MOTpeOdl B IMIBHIKOMY pearyBaHHI Ha 3MIHY IFPOBOIi
cUTyallii, 3yMOBJIO€ TIJBHINECHI BHUMOTH JO BCEOIYHOro (hi3UYHOTO PO3BUTKY
CIIOPTCMEHIB.

VY crpykrypi (i3uyHOI MATOTOBIEHOCTI FOHUX (yT3alicTiB OCOOIUBY PpOJIb
BiJlirpae IMBHUAKICTh. BoHAa TPOSBISETBCS y 3JaTHOCTI JO Oararopa3oBUX
IPUCKOPEHb, PUBKIB, 3MIH HaIpsAMYy pyXy Ta IIBUAKOI peakiii Ha il CylepHUKa 1
naptHepiB. He MeHII Ba)JIMBOIO € BHUTPHUBANICTh, HAacamIlepes] CHeEIlialbHa, sKa
3a0e31neuye MOXKIIUBICTh MATPUMYBATH BUCOKHA TEMIT TPH MPOTATOM YChOTO MaTdy
Ta 0araTopa3oBO BUKOHYBATH 1HTEHCHBHI J1i B yMOBaX HEMOBHOTO BIJIHOBJICHHS.
CwitoBa Ta MIBUJIKICHO-CHJIOBA MIATOTOBKA Ma€e BUPIIIAIbHE 3HAUYCHHS JJIT PO3BUTKY
BUOYXOBO1 CWJIM HIDKHIX KIHIIIBOK, IO HEOOXigHA JJIsI CTapTOBUX MIid, CTPHUOKIB,
yAapiB MO M A4y Ta BEACHHsS CHJIOBOTO MpotudopctBa. CHpUTHICTH y QyT3am
BU3HAYAE 3/IaTHICTH MIBUIKO MepeOyA0BYBATH PyXOBi Jiii, TOYHO KOOPJAHHYBATH PyXH
Ta €(PeKTUBHO BUKOHYBATH TEXHIYHI €JIEMEHTHU B YMOBaX AepiuuTy yacy. [ HyukicTbh
CIIpUsi€ ONTHMI3allli PYXOBOi aMIUNTYJM, TMOJIMIIEHHIO TEXHIKM Ta 3HUXEHHIO
PUBHKY TPaBM.

BikoBuii nepiog 13—16 pokiB € OJHUM 13 HAHOUIBII BAXJIMBUX €TamiB y
PO3BUTKY (DI3MUHMX SKOCTEH, OCKUJIBKH caMe B Ilel 4ac BiJOyBarOThCS 1HTCHCHUBHI
aHatoMmo-(dizionoriuni  nepeOyJAoBH oOpraHizmy. Y MAJITKIB CIOCTEPIraeThCs
3HAYHUWA MPUPICT AHTPONOMETPUYHUX MOKA3HUKIB, 3M1HA CIIBBIAHOLIEHHS M 30BOi 1
KUPOBOi MacH, PO3BUTOK CEPIIEBO-CYJMHHOI Ta JMXaIbHOI CUCTEM, a TAKOX CYTTEBI
rOpMOHaJIbHI 3MiHU. BoHOYAC 111 TpoliecH MatOTh TETEPOXPOHHUN XapaKTep: OKpeMi
CUCTEMHU OpraHi3My Ta (pi3M4HI SKOCTI J103p1BAIOTh HEPIBHOMIPHO, IIO0 HEOOXI1THO
BpPaxOBYBATH I1iJ1 Yac MJIAaHYBaHHS TPEHYBAJIbHOTO MPOIIECY.

VY niBuat Gl0j0TIYHE JO3pIBaHHS MOYMHAETHCS paHillle, HK Yy XJIOMIB, TOMY
Bke y 12—14 pokiB BOHM MOXYTh JEMOHCTPYBAaTH BWINUNA a00 TOMiOHUI pPiBEHb
okpeMux MOp(hODYHKIIOHATLHUX MMOKA3HUKIB. Y XJIOMIIB HAWOLIBII BHUpPaXKEHI
TEMITA PO3BUTKY CHJIU, MIBUIKOCTI Ta BUTPUBAJIOCTI MPUNAAAIOTh MIEPEBAXKHO Ha 14—
16 pokiB, 1m0 TOB’SA3aHO 3 TIJBHUIINCHHSAM PIBHA TECTOCTEPOHY, 301IBIICHHAM

M’SI30BOi  MacH, 3pOCTaHHAM OO0’eMy cepls 1 JIeTeHb Ta MOKpPALIEHHSIM
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(YHKLIOHATBHUX MOXJIMBOCTEW opraHizmy. Y miBuar micist 14—15 pokiB wyacto
CIIOCTEPITa€ThCs BITHOCHA CTaOUII3allisl TEMITIB PO3BUTKY CHJIOBHX 1 IIBHUJIKICHO-
CUWJIOBHX SIKOCTEH, TOJI SIK THYYKICTh 3aJMIIAE€THCS OUTbII BUPAXKEHOIO MOPIBHSIHO 3
XJIOMIISIMH.

[TigTiTKOBUM BIK TaKOXX XapaKTEPU3YEThCS MEBHUMHU PU3UKAMU JUIsI PO3BUTKY
PYXOBHUX 3A10HOCTEH. Y XJIONUIB IHTEHCUBHHUI PICT TiIa MOXKE CYNPOBOKYBATHCS
TUMYAcOBUM (YHKIIOHAIBHUM JucOajaHCcOM, SKUWA MPOSABISETHCS Yy 3HIKEHHI
KOOpAMHAIII{, THYYKOCTI Ta TOYHOCTI pyXOBOTO KOHTPOJIIO. Y JiBYAT, MOMPHU Kparry
OPUPOAHY THYYKICTh 1 KOOpPJMHALII, ICHYye ToTpeda y crHeuiagbHId CHIIOBIN
MIJTOTOBIIl Ta 3MIIHEHHI M’s31B-CTa0OLII3aTOPIB, IO MAa€ Ba)KJIWBE 3HAYCHHS IS
pod1IaKTUKUA TPAaBMaTU3MY.

AHami3 miTepaTypHHX JDKEpel  CBIMYUTh, IO IMIBHUIKICHI  310HOCTI
HAWIHTEHCUBHIIIE PO3BUBAIOTHCA Y PAHHBOMY 1 CEpeIHBOMY IMIJIITKOBOMY BIIli,
HICJS YOTO TEMIU MPUPOCTY MOCTYNOBO 3HUKYIOThCA. CIPUTHICTH 1 KOOPAMHALIIMHI
3110HOCTI TaKO MarOTh BUCOKY UYTJIMBICTH IO TPEHYBaJbHOTO BIUIMBY CaMe€ B IIei
nepioa, 10 OOYMOBJICHO IJIaCTUYHICTIO HEpBOBOI cuctemu. Cuia 1 HMIBUJIKICHO-
CWJIOB1 SIKOCTI HAMOUIbII 1HTEHCHMBHO 3pPOCTAIOTh Yy XJIOMLIB y TEPiOJ aKTUBHOIO
nybepTaTy, a y AiB4aT — nepeBaxHo 10 14—15 pokiB. ButpuBainicts y mimiTKOBOMY
BIIll TaKOXX PO3BHBAETHCS HEPIBHOMIpHO: y xJjomiiB micias 14-15 pokis
CIIOCTEPIraeThCsl OUTBII BHUpPAXEHE 3POCTAaHHS aepoOHOI MPOIYKTHUBHOCTI, TOMAL SIK Y
miBYaT i guHaMika OUIBIIOI MIpOIO 3aJeKHUTh BiJ 1HAMBIIyaJIbHUX TEMITIB
010JI0T1YHOTO J03piBaHHS 1 (PYHKIIIOHAJTBHOTO CTaHy OpPraHi3my.

®dyT13anm gK 3aci0 CHOPTUMBHOI MIATOTOBKM Ma€ 3HAYHMM MOTEHLIaNn s
KOMIUIEKCHOTO PO3BUTKY (Ii3nyHMX sikocTed. CHCTeMaTW4Hl 3aHATTS CIPUSIOTH
YIOCKOHQJIEHHIO  MIBUJAKICHMX,  IIBMJKICHO-CWJIOBUX,  KOOpJAUHALIMHMX  Ta
BUTPHUBAJIUX MOKJIMBOCTEH, OJHAK €(PEKTUBHICTH LIHOTO IMPOLECY 3HAYHOIO MIpOIO
3aJIEKUTh BlJ HAYKOBO OOIpYHTOBAHOro J00OpY 3ac00iB 1 METOJIB TpeHYBaHHS. Y
13-14 pokiB [OIIBHO AaKIEHTyBaTH YyBary Ha PO3BHUTKY IIBHJAKICHO-
KOOPAMHAIIIMHUX 3110HOCTEeM, TEXHIKH PyxXiB, 0a30BOi BUTPHBAJIOCTI Ta 3arajibHOI

PYXOBOi MIATOTOBJIEHOCTI. ¥ 15—16 pokiB TpeHyBaJIbHUM Mpollec Mae nependayaTv
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IMOCTYIIOBC HiI[BI/IH_IeHHH CHJIOBOI'O KOMIIOHCHTA, PO3BHUTOK CHCI_IiaJ'IBHO'l'

BUTPUBAJIOCT], IIBUJIKICHO-CHJIOBUX SIKOCTEH Ta 1HTCHCHUBHINIMX IHTEPBAIBHUX
HABAHTAXCHbD.

OcoOnuBOi  yBarm  3aciyroBye mpoOiieMa TeHuepHoi  audepeHIianii
TPEHYBAJIBHOTO TIpOlleCy. XJIOMIl y CTapIIOMYy MiAJITKOBOMY Billl, SIK TMPaBUIIO,
Kpallle aJanTyloThCs 10 BUILOTO 00CATY CHUJIOBUX 1 OITOBHX HaBaHTaXEHb, TOAL SIK Y
AiBYaT HEOOXiAHO OUIbII peTeNnbHO J03yBaTH HABAaHTAXKEHHS, BpaxOBYBaTH
0CcOOJIMBOCTI (PYHKIIIOHATBHOTO CTaHy, PU3UKH MEPEBTOMHU i TpaBMaTH3MYy, & TaKOXK
OpUIUTSITH yBary 3MIIHEHHIO OMOPHO-pyXoBoro amapaTy. OTxe, yHIBepcaslbHI
nporpamMu (13UYHOI MATOTOBKHU y (yT3all He MOXYTh OyTH OJHAKOBO €(heKTUBHUMU

JUIsl CIIOPTCMEHIB 000X cTareil, a moOyJoBa TPEHYBaJIbHOIO MpOIeCy MOBHUHHA

I'PYHTYBaTHCS Ha 1HAMBIAYaTi30BAHOMY MIAXOII.

Taoauns 1

I'ennepni ocodauBocTi popmyBaHHS (PI3UYHUX SKOCTEll y MiIIITKOBOMY

Bili

diznuyHa AKicTH

Oco006,1MBOCTI PO3BUTKY Yy XJI0NIIB

Oco0,1MBOCTI PO3BUTKY y AiBYAT

[IBuaKicTH Bupaxene 3pocrtanns 3 14 poxis; [TepeBara B paHHbOMY
iHTeHCHBHE mominmeHHs y 13—15 pokiB | MiJUTITKOBOMY BiIli 32 paxyHOK
13 HOJAJILIIO0 CTal1Ii3allier0 PaHHBOTO J03piBaHHS; miciasa 14-15
POKIB CIIOBUILHEHHS TPUPOCTY
Burpusanicts [Ticas 14-15 pokiB ciocTepiraeThest VY 12-14 pokiB NOKa3HUKU MOXKYTh
CYTTEBE 3pOCTaHHS aepOOHOT OyTH MOAIOHMMH JIO XJIOMIIIB; Y
NPOAYKTUBHOCTI; Kpallli epelyMOBH MOJIATbIIOMY AUHAMIKA OLTBII
JUIsS PO3BUTKY CIEIiaJIbHOI BUTPUBAJIOCTI | BapiaTUBHA
Cuna ta Haii0inb1m Bupaxene 3poctanns y 13-16 | AxktuBHuUI po3BUTOK 10 14-15
HIBUKICHO- POKIB MiJ] BILIMBOM MyO€pTaTHUX 3MI1H POKIB; HaJaJll MOKJIMBE BIJHOCHE
CHUJIOBI SIKOCTI T1JIaTO
CrputHICTh [HTeHCMBHO (hOPMYETHCS BHACIIIOK YacTo BHUImUiA piBEeHh KOOPAMHAITIT
PO3BUTKY HEPBOBO-M 5130BO1 B PAaHHBOMY IiJUTITKOBOMY BiIli
KOOPAMHAIIIT
I'nyukicTh Yacro 3HmxkyeTbes y 13—15 pokiB yepe3 | € OUIbII BUPAXKEHOIO PUPOJIHO;

IIBUJIKHMIA PICT Tija; moTpedye
L1IECOPSIMOBAHOTO PO3BUTKY

oTpeOye KOHTPOITIO IS
po(ITAKTUKH TIIePMOOITEHOCTI
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BucnoBxu

Omxe, dhopmyBaHHsI 0a30BUX (I3MYHHMX SKOCTEH y rOHUX (yT3amictiB 13-16
POKIB Ma€ BUpa)XEHY BIKOBY Ta cTareBy cneludiky. ¥ NiBYaT paHille NPOSBISIOTHCS
O3HaKu O10JIOTTYHOI 3p1JIOCTI, 10 MOKE 3yMOBIIIOBAaTH BIAHOCHY IEpEBary B OKPeMHX
MOph o YHKITIOHATBHUX MOKa3HUKaX y 13—14 pokiB. Y XJOMIiB O1JIbII IHTCHCUBHUMA
OPUPICT CUJIM, IMIBUAKOCTI Ta BUTPHUBAIOCTI croctepiraerbes y 14—16 pokis. Lle
3YMOBJIIOE  HEOOXIMHICTh  au(epeHIiiioBaHOrO0  MAXOAY 10  Oprasizaimii
TPEHYBaJIHHOTO TMPOIIECY, KUK Mae BpaxOBYBaTH HE JIMIIE XPOHOJIOTIYHUH BIK, a i
61oJiOTiYHYy 3puTiCTh, MOPPODYHKIIIOHATBPHUNA CTaH Ta IHAMBIAYalIbHI ajanTalliiHi
MOJKJIMBOCTI criopTcMeHiB. Came 1HIUBIayasi3ailis MiroTOBKH € BaKIMBOIO YMOBOIO
MiBULIECHHS €()EKTUBHOCTI TPEHYBAJIBHOIO TMpPOIECY, 30€epexeHHs 3I0pOoB’S Ta

MOBHIIIOT peaiizallii CIOPTUBHOTO MOTEHINATY IOHUX (yT3aTiCTiB.
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®APMAKOTIHOCTUYHE OBIPYHTYBAHHS BUKOPUCTAHHS
JIIKAPCBKHX POCJIMH SK UKEPEJI ECEHIIAJIBHUX EJIEMEHTIB
JJIA HYTPUIIEBTUYHOI TAJTY 31

AHoTanisi. Y cTarTi MpOBENEHO I'PYHTOBHUN aHami3 JIKAPCHKUX POCIUH SIK
CTPATEeTiuHOrO0 PECypcy sl OTPUMAHHS E€CEHIIaJIbHUX MIHEPAJIbHUX CIONYK.
JlocmimkeHo O10JIOTIYHY pOJIb Makpo- Ta MIKPOETIEMEHTIB y 3a0e3nedeHHi
roMeocTasy JtoauHu. OOrpyHTOBAHO JOIUIBHICTh MEPEXOY BiJl HEOPTaHIYHUX COJIEH
METaJiB J0 OPraHIYHO 3B’SA3aHMX POCIMHHUX (OpM (XenaTiB) y HYTPULIEBTHYHIN
npakTuill. Po3missHyTo cydacHi METOAM 1HCTPYMEHTAJIBbHOTO aHali3y MiHEpPaIbHOTO
CKJIaJly CUPOBHHH, 3aKOHOMIPHOCTI 010aKyMYJIAIIll €JIEMEHTIB PI3HUMU OOTaHIYHUMHU
pOIMHAMU Ta MUTAHHS €KOJIOTI9HOI Oe3neku. OOrpyHTOBAHO MepeBaru BUKOPUCTAHHS
POCIIMHHHX JDKEpeNl MIHEpajiB y TOPIBHSHHI 3 CHHTECTUYHHMH CIOJyKaMU JIJIst
HYTPULIEBTUYHOI Taily3i. PO3misiHyTO MexaH13MH (OpMyBaHHS XEJIaTHUX KOMILIEKCIB

Ta iX BIUIMB Ha (PapMAKOKIHETUKY MIKPOEJIEMEHTIB.
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KurouoBi cjoBa:  MIKpoelIeMEHTH, JIIKApCbKa pPOCIMHHA  CHPOBHUHA,
HYTPHUIIEBTUKH, O10JOCTYIHICTb, XEJaTHI KOMIUIEKCH, CTaHAapTHU3allisl, aTOMHO-

abcopO11iiiHa CIEKTPOMETPIs.

Ha cywacHomy erami pO3BUTKY THPEBEHTMBHOI MEIUIUHU Mpoliema
MIKpO€JIeMEHTO31B Ha0yBa€e 0co0IMBOI rocTpoTH. [lopyiieHHs: MiHepanbHOro OOMIHY,
BIIOMI SIK MIKpPOEIEMEHTO3H, CIPUYMHEHE He30aJlaHCOBAaHUM XapuyBaHHSIM Ta
EKOJIOTIYHMMU  YMHHUKaMH, € (QYHIAMEHTOM JJIi  PO3BUTKY  XPOHIYHHX
HelH(EeKIINHUX 3aXBOPIOBaHb, a caMe€ IMYyHOJENPECUBHUX CTaHIB, €HIOKPUHHHUX
pO37a/aiB Ta MAaTOJOTI CepleBO-CyAMHHOI cucTemu. TpamguiiiiHa (apmaiieBTUYHA
IPOMUCIIOBICTh TPUBAJIUHN Yac Opi€HTyBaacsi Ha BUKOPUCTAHHS HEOPTaHIUHUX COJIeH
METajiB, MPOTe iXHA HU3bKa OiogocTymHICTh (dacto He mepeBumrye 5-10%) Tta
nopa3HIoBaIbHA /i Ha cin30By 00010HKY LIIKT 3MyIyroTh 1rykatu anbTepHATHBHI
pimenHs. Jlikapceki pociaunu (JIP) BUCTyNaloTh yHIKQIBHUMHU O10MOAYJISTOPAMH, 11O
3[aTH1 aKyMYJIIOBaTH MIHEpaJIbHI pEYOBUHU y (POPMI OpPraHIYHUX CHOJYK, SIK1 JIETKO
IHTETPYIOThCS B MeTaOOMIYHI HUKIW opraHizmMy. Ha BiiMiHY BiJ CHHTETHYHHX
BITaMIHHO-MIHEPAJIbHUX KOMILJIEKCIB, JKapchki pociunu (JIP) mpomnoHyroTh
MiHEpaJIbHI PEYOBUHU Yy (HOpMI TPHUPOMHHUX XeJlaTiB — CIHONYyK, /e 10H MeTaiy
3B’SI3aHUA 3 aMIHOKHUCIIOTaMH, TMeNTUaaMu ab0 OpraHiuHUMH KHCIIOTaMH, IO
3a0esreuye X BUCOKY 010J0CTYIHICTh Ta MiHIMalIbHY TOKCHUHICTS [1, c. 34].

KutreaisapHICTh Opra”i3My HEMOXKIIUBA 0€3 Y4acTi €CEHIliaIbHUX EJIEMEHTIB.
MakpoenemenTH, Taki sk kamiid (K) Ta nHarpiit (Na), 3a0e3neuyroTh MiATPUMAaHHS
MeMOpaHHOro moTeHIiany, Toal sk kaielikd (Ca) ta dochop (P) dopmyroTsh
MIHEpaJIbHUN MaTpPUKC KICTKOBOI TkaHWHHU. IIpore ocobauBmii 1HTEpec IS
dhapMakorHo3ii CTAHOBJIATH MiIKpoeleMeHTU. EceHIianbHl MiKpo- Ta MaKpOEJIEeMEHTH
BUKOHYIOTh POJIb KO(AKTOPIB y TUCSYaX (PEPMEHTATUBHUX peakiiil. 30Kkpema, celieH
(Se) € HE3aMIHHUM KOMIIOHEHTOM CEJICHONPOTEiHIB, @ caMe NIyTaTIOHNEPOKCUIA3H,
o 3a0e3MeuyloTh aHTUOKCUJAHTHHM 3axucT KITUH. LuHk (Zn) Oepe ydactp y
pob6otri monanx 300 depmentiB, Brmouaroun JIHK-momimepasy, mo poOuTh i#oro

KPUTUYHO BaXJIMBUM JIJISl POIECIB pereHepanii Ta iMyHHo1 Bianosial. Jdedinut nux
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€JIEMEHTIB HEMOXJIMBO CKOpPETyBaTH JIMIIE IUISIXOM [I€TH, 110 OOYMOBIIIOE
HEOOX1JTHICTh CTBOPEHHsSI BHCOKOSKICHMX HYTPHIIEBTHKIB Ha OCHOBI JIIKAPCHKOT
pociuaHOi cupoBuHu (JIPC), sika npoiinuia peTenbHUN (papMaKOrHOCTUYHUN aHAI3
[2, c. 142].

3aKOHOMIPHOCTI HAKOMHMYEHHS €JIEMEHTIB y POCIMHHIN CHPOBHUHI. 3MaTHICTh
POCIUH J10 KyMYJSIIi €JIEMEHTIB BHU3HAYAETHCA TE€OXIMIYHUMH OCOOJIHUBOCTIMU
IPYHTY Ta TCHETHUYHO JETEPMIHOBAHNMH MEXaHI3MaMU CEJICKTHBHOTO TIOTJIMHAHHS. Y
(hapMaKOrHOCTUYHOMY aHalli31 BaXXJIMBO PO3PI3HATH POCITMHHU-KOHIICHTPATOPH, SKi
HA3UBAIOTh aKyMyJsiTopamMu a0o rinepakymyisitopamu (Tadmn.l). Hanpuknan, Buau
pony Astragalus 3maTHI HaKONMUYYBAaTH CEJIEH y KOHIIGHTpAIlISX, IO B COTHI pa3iB
MEePEBUIIYIOTh HOTO BMICT y IpyHTi. Ponuna Asteraceae (3oxkpema Inula helenium L.)
JEMOHCTPYE BHCOKY CHOpigHEHICTh 10 wMapranmip (Mn) Tta wmimi (Cu), ski
BUCTYNAalOTh KOGaKTOpaMH CHHTE3y IHYIIHY Ta IHIIWX TojicaxapunuiB [3, c. 76].
TUMOBUMH MPUKITAIAMHU TIIEPAKYMYIISITOPIB €:

1. KpomuBa paBomomna (Urtica dioica) - paBomomHa OaratopiuHa
TpaB’sTHUCTA POCJIMHA, BKPHUTA YKAJIKMMU BOJOCKAMHU OJIMH 13 JiJIEpiB 32 BMICTOM
MiKpoesieMeHTiB. Hakonudye BenMKy KUIBKICTH 3aJji3a, Migi, Mapranmoo, 0opy,
TUTAHy Ta Hikenro. Takui ckiag poOUTh 11 HE3aMIHHOIO TPHU aHEeMIisiX Ta JUIs
BIJIHOBJICHHS CKJIaty KpoBi [4, ¢.120; 5,¢.327].

2. XBom moJanoBHii (Equisetum arvense) - 6aratopiuHa CriopoBa pociaruHa
3 TIOB3YYHMM, PO3TaTy’>KEHUM KOPEHEBHUIIEM, SIKE€ KOKHOTO POKY PO3BHBAE HAI3EMHI
IaroHu € YHIKQJILHOIO POCIUHOO 3aBJISIKU PEKOPIHOMY
BMICTY KPeMHiI0 (KpeMHI€BOI KHCJIOTH). Takox MICTUTD Oarato
KaJblil0, Kajgio Ta Mardiro. KpeMHiii 3 xBoliia HeOOX1THUM 111 CHHTE3y KOJIareHy,
MIIHOCTI KICTOK, BOJIOCCSI Ta €TaCTUYHOCTI CYJIMH, & TAKOXK 3/1aBHA 3aCTOCOBYETHCS B
HApOJHIA MEIWIIMHI PI3HUX KpaiH TpH 3aXBOPIOBAHHSIX HUPOK SK CEYOTIHHA Ta
JITOJITUYHA pPEUYOBHHA. XBOII TMOJOBUU YMHUTH JE31HTOKCUKALIMHY JiI0 TpHU
TOCTPUX Ta XPOHIYHUX OTPYEHHSX CBHHIICM, BUBOJSYM HOTO 3 OPTaHi3MYy; 3HUKYE

PIBEHD IIYKpY Y KpOBI IIpU aJIOKCAaHOBOMY Aiaberi [4, ¢.321; 5,c.854].
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3. Kyab6aba aikapceka (Taraxacum officinale)— me Oararopiuna
TpaB'sHUCTA POCIWHA POJAMHU AaNCTPOBUX 3 SICKPABO-KOBTUMHU CYLBITTSIMU-
KOIIMKAMH, SIKa IIIUPOKO BUKOPUCTOBYETHCS IS TT1IBUIIICHHS alleTUTY 1 MOKPAIIaHHs
TpaBJeHHs. [i KOPiHHS Ta JIUCTS € MOTYKHUM JKEPENIOM KAaJIilo (32 1110 POCIHHA Ma€e
CEYOTiHHY Ait0 0e3 BMMHUBAHHS I[LOTO €JIEMEHTa 3 opraHizmy). Takok HaKONU4ye
Kajablii, pocdop, 3aai30 Ta Mmapradens [4, c.142; 5,¢.368].

4.  Yepena tpuposainbha (Bidens tripartita), mpuyema - ojHOpiuHA
JTiKapchbka pOCIAMHA BiJOMa CBOIMH TPOTH3aNaJIbHUMHU Ta AaHTHAJCPTIYHUMHU
BJIACTUBOCTSMH, SIKy HailyacTille BUKOPUCTOBYIOTh Yy BHIVISAI BiABapiB s
JIKyBaHHS IIKIPHUX 3aXBOPIOBaHb Ta KyMHaHHS HEMOBIAT, Mae MO0JAMHOKI,
IPsIMOCTOAY1, CYIIPOTUBHO-TATY3UCTI 3€JI€H1, 4acTo 3 (Pi0oJIeTOBUM BIATIHKOM cTela,
CYyNpPOTUBHUMH (1HOJI BEPXiBKOBUMHU YEPTOBUMH ), KOPOTKOUEPEIIKOBI, TPUPO3IIITHHI
a00 pO3CiveHl JIUCTKH, 3 OLIBIIOI, YaCTO TPUPO3AUILHOIO BEPXIBKOBOK YaCTUHOIO 1
JTAHIIETHUMHU BEJUKOMIILYACTUMH YacTHHAMH. KOIIMKHK 3 IBOIIApOBOIO OOTOPTKOIO
NOOJMHOKI a00 310paHi MO JBa-TpUM Ha KIHUAX MaroHiB. KBITKM ApiOHI, KOBTO-
KopuuHeBi, jumie Tpyouacti. CiM’SHKM MaloTh [Bi, Pijllle MDK HUMH € KOpPOTKa
TpeTs, 3a3yOpeHi ocTi , BijloMa CBO€IO 34aTHICTIO KOHIIEHTPYBAaTU MapraHelb, KN
BXOJHUTH J0 CKiIaay (DEepMEHTHUX CHCTEM, IO BIUIMBAIOThL HAa OOMIH PEYOBHH Ta
(GYHKIIO 337103 BHYTPIIIHBOI cekperii. Takok MiCTUTh 3HAYHY KiJIbKICTh MHKY [4,
c.532; 5,c.894].

Jlaminapis (Mopcbka kamycra, Laminaria) — Oypa BOIOpPOCTb , sKa €
a0COJIOTHUM YEeMIIIOHOM 3a BMicToM Hoay. KpiM Toro, BoHa Hakonmuyye Mardii,
HaTpii, OpoM, KOO0AJbT, KaJiil, KaJbUiii, Milb, 3a/Ji30, HUHK Ta IHWII
0e3rmocepeIHbO 3 MOPCHKOT BOAM. JlaMiHApit0 BUKOPHUCTOBYIOTH JUIS MPOMIIAKTUKH
POTHU €HJAEMIYHOTO 300y Ta MPU aTepOCKIIEPO3i, BOHA i€ SIK MPOHOCHUH 3aci0 mpu
XPOHIYHUX aTOHIYHUX 3aMopax, TOCTPUX 1 XPOHIYHUX EHTEPOKOJITAaX, MPOKTUTAX, a
TaKOXX I MPO(PUIAKTUKH Ta JIKYyBaHHS TiNEpTUPEO3y, JIETKUX ¢popM 0a3enoBoi

XBOpOOH, B XapuyBaHH1 (0COOJIMBO JIOEH JITHBOTO BIKY) [4, €.456; 5,¢.524].
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Taoauus 1.

Poc/IMHU-KOHIIEHTPATOPH eCeHUiaJIbHUX MiIKpPOeJeMeHTIiB

E PociimHa-KOHUEHTpATOP OcHoBHa papmakosOriyna
JIEMEHT ]
(JIPC) nist
TpaBa ¢ianku, HaciHHS
Zn (L{uHK) pasa ’ PemaparuBHa, aHApPOreHHA
rapOy3a
AHTHOKCHIIaHTHA
Se (Cenen) Bunu pony Acrtparai, yacHUK ; ’
IMyHOMOYITIOF09a
Cu (Mizp) TpaBa yepenu, KBiTH apHIKH AHTHCEeNTHYHA, MeTa0oIIIuyHa
) - TpaBa XBoII1a MOIEOBOTO Peminepanizytoua
Si (KpemHiit) P ’ DaTSyroa,
CTHIOPHIILY JIEepMaTOTPOIHA
. . lNnormikemivna
Mn (Mapranenp) JIucTs 4opHUL, KOPEH1 OMaHY ’
dbepmeHTaTUBHA

s vytpuneBtuuHoi npomucioBocTi JIPC Bucrymae sk 6e3neuna 6aza ass
CTBOPEHHS JIETUYHUX JI00aBOK, CIIPSMOBAHUX Ha KOPEKII0 MIKPOEIEMEHTO3IB.
Hanpukman, cupoBHMHAa KpONMBH JIBOJAOMHOI Ta BHAIB poxy Hypericum €
NEPCTIEKTUBHUM JDKEPEJIOM 3ajli3a Ta MarHito, 0 JTI03BOJISIE BUKOPUCTOBYBATH iX Y
KOMIUJIEKCHIM Tepamii aHemiil Ta cTpecoBux ctaHiB [3, c. 88]. Oxkpim ToOTrO,
€JIEMEHTHHI CcKiaJ O0e3nocepe/lHbO BIUIMBAE HA CTaOUIBHICTH Ta AKTUBHICTD
OCHOBHHX TpyIl Oi10JOTIYHO aKTUBHHUX PEYOBHH POCIHH, TaKWX SK (IaBOHOIMU Ta
aJIKaoiiv, M0 HEOOXITHO BPaXOBYBaTH MPHU po3po0Ill TEXHOJIOTIH eKkcTparyBaHHs [4,
c. 210].

CyyacHa (apMakorHo3iss BUKOPUCTOBY€E IIMPOKUN apceHand METOMIB IS
igeHTudikamii  enementHoro ckimany JIPC.  ®apMakorHOCTUYHE  BUBYEHHS
€JIEMEHTHOTO CKJIaJy MOYMHAETHCS 3 JECTPYKIi OpPraHiuHOi MAaTpHUIll CHUPOBHHH.
HaiiGinpmn cydacHUM METOIOM € MIKPOXBUJILOBA MiHEpali3allisi B 3aKPUTHUX
cucTeMax, 1[0 3anobirae BTparam JeTKuX KommnoHeHTiB (As, Hg). OcHoBHUM
METOIOM KUIBKICHOTO BU3HAYECHHS 3aJIHIIACTHCS aTOMHO-a0copOIiitHa
cunexkrpometpist (AAC). g BU3HaYeHHs yIbTpaMiKpoKOHIeHTpauii (Hanpuknan, Co
a00 Mo) 3acTOCOBYIOTh aTOMHO-EMICIHHY CIEKTPOMETPIIO 3 1HIAYKTUBHO-3B’SI3aHOIO
miazmoro (ICP-OES). 1li Mmeronu 103BOJISIFOTHE MpoBOAUTH ctaHaaptu3aiiro JIPC He
auiie 3a ocHoBHUMHU Tpynamu BAP, a i 3a «wiHepanibHUM mpodiieM», IO €

KPUTUYHUM I HYTPHUIIEBTUYHOI TPOMHUCIOBOCTI TPH PO3PAXYHKY JTOOOBOTO
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cnnoxkuBaHHs (RDA) [4, c. 198]. HaiiBunty To4HicTh 3a0€3Meuyl0Th METOJIM aTOMHO-
abcopoOmiitnoi cnektpometpii (AAC) Ta aroMHO-eMICIHHOT CHEeKTpOMETpii 3
1HIYKTUBHO-3B’s13aHO10 11a3mMoro (ICP-OES). Octanniii MeTO 103BOJISIE TPOBOAUTH
OJTHOYACHE  BHW3HAYEHHS  IIMPOKOTO  CHEKTpa  CJIEMEHTIB,  BKIIOYAIOYU
yJIBTPaMIKPOKOHIIEHTpAIlli K00ansTy, MOJIOACHY Ta BaHail0. BakinMBOIO yMOBOIO
OTPUMAaHHS JOCTOBIPHUX PE3yJIbTATIB € BUKOPHCTAHHS MIKPOXBUIBLOBOI CHCTEMHU
MiHepamizalii, sika 3a0e3nedye MOBHE PO3KIAJaHHS OpraHiyHOi MaTpuili 0e3 BTpar
JIETKMX KOMIIOHEHTIB [6, c. 42].

[onoBHa mepeBara poCIMHHUX JHKEPENT MIHEpaIiB — II€ iXHE 3HAXOMKECHHS Y
dopmi xenariB. Xemar — 1€ HUKIIYHA CIIOJIYKa, /e 10H METAly 3aTUCHYTHH MIXK
CKJTUITHSMM» OPTraHiyHOrO JIra#jaa (aMIHOKHCIOTH, NeNnTuay abo opraHigyHol
KHCJIOTH). Y TakoMy CTaHl MeTas 3aXHILEHUH BiJl arpeCUBHOI JIii IITYHKOBOTO COKY 1
HE BCTymae B HeOakaHl peakinii oca/pkeHHs. XenaTHa ¢opma 3amobdirae B3aeMmoIii
10HIB METaJIB 13 KOMIIOHEHTaMHU Dki ((iTaTaMu, TaHIHAMH) Y TPOCBITI KUILIEYHUKA,
AKl 3a3BMYail  OJIOKYIOTh BCMOKTYBaHHS MiHEpajliB. XeJNaTHI KOMIUIEKCH
PO3MI3HAIOTHCA TPAHCIIOPTHUMHU CHCTEMAMH OpraHi3My SIK OpraHi4HI MOJIEKYJIH
(HampuKJIaa, aMIHOKHCIIOTH), IO 3a0e3nedye ix e(EeKTHBHE TPaHCHOPTYBAHHS 0
KIiTuH-MimeHed. lle BigkpuBae 3HaYHI TEPCIEKTUBU I CTBOPEHHS 3aco0iB 13
BHUIIOI0 TEPAIIeBTHYHOIO aKTUBHICTIO [7, ¢. 11].

Hanpuknan, marHiii y JucTi KpONMBH 3B’SI3aHUN 13 MOPQIPUHOBUM KIJIbLIEM
xyopodiny, mo 3adesneuye ioro maibke 100% 3acBOEHHS TOPIBHSIHO 3 OKCHIIOM
MmarHito [8, c. 110].

Buxopucranus JIPC sk mxepena MiHepaliB I03BOJISIE CTBOPIOBATH IpenapaTu
3 «M’SKOIO» €. Y HYTPULEBTHIN II€ BIAKPUBAaE IUIIX JO PO3POOKH
GYHKIIIOHAIBHUX TPOAYKTIB 11T KOpeKuii chenudidyHuX CcTaHiB (HANpUKIa,
nomonedinmuTy 3a gomomoror jamiHapii). Y  ¢apMamneBTHUYHOMY  CEKTOpi
MiHepanbHuii ckian JIPC BpaxoByeThCs IpH po3poOii excrpaktis: ionn Ca®" Ta Mg
MOKYTh BIUIMBATH HAa CTAOUIBHICTh aHTOI[IAaHIB Ta (PIABOHOINIB, MIJCHIIOIOUYM iXHIO

BEHOTOHI3YIOUY Ta KaliJsapo3MilHoway aito [9, c. 175].
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BnpoBamxkennss JIPC y HyTpuueBTUYHE BHPOOHHMITBO BHMArae >KOPCTKOTO
KOHTPOJIO 32 BMICTOM TOKCHYHUX €JEMEHTIB. 3rigHo 3 BuUMoramu Jlep>kaBHOi
dapmakoriei Ykpainu, KOKHa MapTisi CHPOBUHU MOBHHHA MPOXOIUTH TMEPEBipKy Ha
Bmict cBuHoO (Pb), xammito (Cd), pryri (Hg) ta wmumr'sky (As). BaxmmBo
BpaxoBYBaTH, IO JEsAKI POCIUHU-KOHIIEHTPATOPH KOPUCHUX MIKPOEIEMEHTIB
MOXYTbh OJIHOYACHO HAKOMWYYBAaTH 1 BaKKI MeTaId. TOMy €KOJIOTIYHUI MOHITOPUHT
MICI[b 3aroTiBil Ta BHUKOPHUCTAHHS CTAaHJAPTU30BAHUX METOMIB KOHTPOIIO €
KPUTUYHUM JIJIs1 3a0e3MedeHHs SIKOCT1 KiHleBoro npoaykry [11, c. 105; 4, c. 204].
BaxxnuBo po3yMmiTh (EHOMEH aHTaroHi3My: JOCTaTHIA BMICT y POCIHHI
€CEHIIIAJIbHOTO IMHKY (Zn) O10Kye HakomU4eHHs TokcuuHoro kaamito (Cd), mio €
BAXIMBUM TOKA3HUKOM SKOCTI CUPOBHMHHM, 310paHOI B €KOJIOTIYHO YHUCTUX pErioHax
[10, c. 94, 11, c.198].

BucaoBku. Takum unHOM, (hapMaKOrHOCTUYHE OOTPYHTYBAHHS BUKOPUCTAHHS
JKAPChKUX POCIUH SAK JIKEpEeNT ECEHILIAIbHUX €JIEMEHTIB 0a3yeTbcsli Ha iXHii
3IaTHOCTI HAKOIMWYYBaTH MIHEpaIH Yy HalOUIpII (i310J0TTHHO NPUUHATHINA (opmi.
PocnuaHi  MiHEpasibHI KOMIUIEKCH y (QopMi XelaTiB  JEeMOHCTPYIOTH BHIIY
010I0CTyNHICTh ~Ta  OE3MEYHICTh, HIK CHHTETHMYHI aHanord. CTBOpeHHS
HYTPUIIEBTHKIB Ha OCHOBI cTaHmapTtu3oBaHoi JIPC no3Bossie BupimmTe mpodiemy
HU3BKOI 010I0CTYITHOCTI MiHEpaJbHUX PEUOBHUH Ta 3a0€3MEUUTH Oe3MeYHYy KOPEKIlio
MikpoenemeHTo3iB Cranpapruszauis JIPC 3a nokasHukaMu €I€MEHTHOTO rOMEOCTasy
JI03BOJIUTH CYTT€BO MIJABUIIMTH SKICTh (iTOMpenapariB Ta 3a0e3neuuTd eGeKTUBHY
npo(diIakTUKy eneMeHTo31B. [lomanbiui JOCHIKEHHs MaroTh OyTH CHOpPsIMOBAaHI Ha

BHUBUYEHHS CHHEPri3My MiHepasiB Ta ocHOBHUX BAP pocnun ((paaBoHOiNIB, BITaAMIHIB)
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3100ina OJuiena BikTopiBHA

JToKTop (piocodii, BUKIaIAY

Koctiok I'anna BosrogumupiBua

KypCcaHT

[acTutyT BiiicbkoBo-Mopcekux Cuit

HarionansHoro yHiBepcuteTy «Onechka MOpPChKa akaaeMish)

M. Oneca, Ykpaina

METOJIU CAMOPET VJIAIII SIK 3ACIB HOJOJIAHHS CTPECY ¥
BIMCBKOBIHA AISIJIBHOCTI

CydacHa BIWChKOBa MAISUTHHICTH TOB’S3aHA 3 TMOCTIHHOIO TCUXOEMOIIIHHOIO
Hanpyroto. Lle Moxxe OyTu MoOB’s13aHO 3 TakUMH (HaKTOpamH, SIK CiIyk’0a B 00MOBHUX
yMOBaX, TMOCTiHAa 3arpo3a >KUTTIO Ta CMEPTI, M0 € YaCTUHOK BIHCHKOBOI CITy»KOW,
MIBUJIKE TIPUUAHATTS PIlICHb y MOEIHAHHI 3 BHCOKHM CTYIIEHEM HEBHU3HAUYEHOCTI Ta
€TUYHUMH UTAHHSMH, 3 SIKUMH CTHKAIOThCA BIICHKOBOCIIYKOOBLII B CUTYyallIsX, Y SIKI
BOHM MOTparuisaioTh [1, ¢. 10-12]. 3a Takux 0OCTaBUH aJaNTUBHI PECYpPCH OPTaHi3My
MOCTYIIOBO BHUCHAXKYIOTHCSI, IO CIIPHUSI€E TPUBAJIOMY CTPECOI€HHOMY CEpEIOBHIILY.
Hampuknan, Oyno 3a3HadeHo, M0 XPOHIYHWN OOWOBUN CTpeC MPU3BOIUTEH [0
PO3BUTKY MOCTTPaBMAaTUYHOIO CTPECOBOTO pO3iaay, IENPECUBHUX 1 TPUBOKHUX
CTaH1B, ICUXOCOMATUYHUX PO3JIaJiB 1 MPOPECIMHOrO BUTOPAHHS, IO 3HUKYE OOHOBY
e(heKTUBHICTH 1 3MEHIITY€E 3[aTHICTh 10 TPUBAJIOIL CIYKOH [5, c. 70-71]. Takum ynHOM,

dbopMyBaHHS 3IaTHOCTI JO CaMOPETYIALIl CBIAOMOCTI € TaKoX (PyHIaMEHTaIbHOIO
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BUMOI'OI0 ISl MIJATPUMAHHS MCHXIYHOI PiBHOBaru Ta (h)yHKLIOHAJIBHOI T'OTOBHOCTI,
10 € HAJA3BUYANHO aKTyaJlbHUM Y BIMChKOBIM cepi. BogHouac, ciif 3a3HaUYMTH, 110
cTpec y 0OHOBHMX yMOBaX y BIMCBKOBUX € HE JuIle mUTaHHAM Ooro. CraHaapTHi
KpUTEpil CIOY>KOM TaKOX BIAITPAlOTh BEIHMKY POJIb y PO3MISAL CIIYKOU: BHCOKI
000B’sI3KH, CyBOpa periamMeHTaris, 3MiHH, (I3UYHI BUMOTH JO BiJIOBIIAIBHOCTI,
BEJIMKE HABAHTAKEHHSA HA TUIO, TPUBAIl MEPIOAM 130JIALl BiJ CIM’i, HEJOCTATHE
B1THOBJICHHS.

BoiioBwmii cTpec y moeqHaHHI 3 TTOBCSKACHHUM CTPECOM CTBOPIOE JIOBIOTPHUBAITY
MICUXOEMOI[IHY Hampyry 1, BIJANOBIAHO, MOTpeOy€e OpPraHi30BaHOI IMCUXOJOTTYHOL
yBaru. Y HENaBHIX JOCHIDKCHHSIX CaMOPETYJISIisl MPOTOHYETHCS SIK BaKIMBHMA
KOMIIOHEHT TICUXOJIOTTYHOI CTIMKOCTI B yMOBax mnpodeciiinoro crpecy [6, c. 238]. Sk
Takox 3a3HadaioTh O. M. KokyH Ta iHIII, caMOperyJsiis € IHTerpaliifHoI0 3aTHICTIO
0Cco0H, SIKa BUKOPUCTOBYETHCS ISl PETYIIOBAaHHS Ta TaJIbMyBaHHS CBOIX MOYYTTIB,
KOTHITUBHUX MEPEKOHAHb 1 MOBEAIHKM Ta MPAKTUKYEThCS B OOMOBHUX CHUTyallifiX,
TOOTO OUIbIIE 3 YNPABIIHHSAM PU3HKAMU LUISIXOM KOHTPOJIO CTPaxiB SIK OIHOTO 3
OCHOBHMX pYIIiiB MpUUHATTSA piteHs [1, c. 20-22]. Pesynbratu ekcnepumenty I. 3.
Mopoza, I. M. Tkauyka Ta JI. A. PeHChKOro MOKa3yrOTh, L0 IICHUXOCOIIaTbHA
mporpamMa CaMOCIIOCTEPEKECHHsI Ta eMoIiHoi crtabim3aiii € e(QeKTUBHOI Yy
3MCHIIICHHI  BEJIMYMHU  CTPECOBUX  peakilii Ta  TIOKPAIIeHHI  CTIMKOCTI
BIICBKOBOCITYKOOBIIB [5, ¢. 67-69]. SxoBerko O.O. migkpecaoe BIUTMB €MOIIHHOT
caMOperyJssiiii, YCBIAIOMJIEHOCTI Ta TpPEHYBaHHS KOTHITMBHOI THYYKOCTI Ha
YHUKHEHHS XpOHIYHOTO cTpecy. A. JIOKSIH MIATPUMYE 110 TOUKY 30pY 1 HAroJIOIIye Ha
HEOOX1IHOCTI ~ BINPOBA/)KEHHSI CaMOCTIMHMX METOMIB y 3arajlHy CHUCTEMY
MICUXOJIOTIYHOI MIATOTOBKH [4]. s BilichKOBUX MpodecioHaIiB caMOperyJsiisa
BUMarae 0araTropiBHEBOTO MiJAXOMY, 110 OXOILUTIOE YIIPABIiHHS TUIECHUMHU PEaKIlisIMH,
EMOIIIMHMMHU CTaHAMM, KOTHITHBHUMHM OI[IHKAMHU Ta MOBEAIHKOBHUMH CTPATETI1sIMH. I
OCHOBHE 3aBJIaHHS MOJISITa€ B MIATPUMIN TUIa B J00poMy 30y/keHH1, 11100 He Oyso
MOKJIMBOCTI 3JIaMaTUCS, MIATPUMII yBark Ta HOPUUHATTI 3BAKEHHUX PIIIEHb Y
cepenoBUIIaX 3 BUCOKUM pu3ukoM [1, c. 13-15]. Skmo migcymyBatu cydacHi Teopii

Ta MPOIECH, MOXKHA BUIUIUTH KUIbKA MIATHUIIB 3aX0/A1B caMoperyssiii. di310J0riyH1
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METOIM MOXYTh BKJIIOYATH JAMXaJbHI BIIPaBU, PO3CIA0JIEHHS M’A31B 1 KOHTPOIIb
YaCTOTH CEpLEBUX CKOpoueHb. KOTHITMBHI TEXHIKM MPU3HAYCHI JI TEPEOIIHKH
cuTyalii, TPOTUIii JECTPYKTHBHMM IA0JIOHAaM MHCJICHHS Ta 3MCHIICHHS
karactpodizamii. EmMoIiiiHO 3aco0M BKIIIOUAIOTH TPEHYBAaHHS YCBIJOMIICHOCTI Ta
NPUHHATTS eMOLIHUX cTaHiB [5, c¢. 69-70]. [ToBemiHKOBI MigXOAW BHU3HAYAIOTHCS
TPEHYBaHHSAM [Iii Y CTPECOBHX YMOBaX Ta PO3BUTKOM aBTOMAaTHYHHX CTPATETii.
CremiaibHI METOIW TPUKIATHOTO KOHTPOIIO JJIS MIATOTOBKH TEPCOHATY MOBWUHHI
BUKOPHCTOBYBATHUCS BIIIOBIIHO JI0 CyYaCHMX BHMOT 10 camoperymsmii. OmHieo 3
MOKJIUBUX aJbTCPHATHB MOKE€ OyTH TaK 3BaHAa KOHIIEMIlS «YOTHPHOX CTHUXIN»,
aJanToBaHa JUIS BIHCHKOBO-MOPCBHKOI MIATOTOBKH. [7es Boaw B IbOMY ITIXOA1
MPEICTaBIIs€ THYYKICTh 1 BIJHOBJEHHS I[bOTO acCHEKTy, 10 € Ty)Xe HEOOXITHUM Yy
KOHTEKCT1 JIOBTUX MOPCHKHX TMOAOPOXKEH, a TAaKOXK MIBUIKO3MIHHUX YMOB. Daktop
MOBITPSI CHMBOJTI3Y€ TUXAJIbHI TEXHIKH JIJIs1 IIBUKOT MEHTAIBHOI cTabimi3arii mij yac
yepryBaHHs. EnemMeHT 3eMiisi 03Ha4yae BIAUYTTS Tida 1 BIAYYTTA 3a3€MJICHOCTI, IO
NOJIETIIY€E BIAYYTTS TPUBOTU IPHU XUTABULI Ta 0OMexkeHOMY mpoctopi. KomnoHneHt
BOTOHb BIJTHOCHUTHCS 7O MOOUTI3allli BHYTPIIIHIX PECypcCiB 1 MOPAJIBHOTO AYXY B
CKJIAIHUX 3aBAaHHAX. Taka Mojenb Moke OyTH 3acTocoBaHa mJii poOOTH Y
BIMCBKOBO-MOPCBHKHX TIAPO3MAiJIaX, Ji€é BOHA € YacTHHOI IICHXOCayKaiii Ta
TPEHYBaJIbHOI pOOOTH.

Cnig 3a3HauuTH, IO 3HAYEHHSI CaMOPEryJilii 3aKpiluieHe W y HOpMaTHBHUX
JTOKyMeHTaX. 3okpema, y Ilopanky HamgaHHS  I[ICHXOJOTIYHOI  JTIOTIOMOTH
BiiCbKOBOCTYKO00BIsIMU ~ 30poiinnx Cun  YkpaiHu, 3aTBEp/KEHOMY HaKa3oM
lonoBHOKOMaHyBaua 30poitHux Cun Ykpainu Nel74 Big 02.05.2024 HarosonryeTbest
Ha HEOOX1IHOCTI (OPMYyBaHHS HABUYOK CAMOKOHTPOJIIO, EMOIIMHOT CTa0lIbHOCTI Ta
IICUXOJIOTTYHOIL TOTOBHOCTI SIK CKJIaIOBUX npodeciitnoi [MITOTOBKHU
BIMCHKOBOCTY>KOOBIIIB  [2]. VY mmMpokoMy KOHTEKCTI JaHa TmpoOiieMaTuka
MpEACTaBIEHA y [Topsanky MPOBEJICHHS MICUXOJIOTTYHOT H1ITPUMKHU
BIMChKOBOCTYK00BIIB 30poiinnx Cun YkpaiHu Ta peani3zyeTbCsl 4epe3 KOMILIEKC

3aBAaHb MICUXOJIOTIYHOI MATPUMKH [3].
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Camoperyiiist Mae OprasizauiiHui BUMIp, SSKU TiAKpILIoeTbes A. JIoksiHOM
Ta 1H., @ TAKOXK 1HAMBIAyaJIbHUN: NIATPUMKAa KOMaHAyBaHHs, KyJIbTypa 3BEpHEHHS 32
NICUXOJIOTIYHOIO JIOTIOMOTOI0 Ta TMEpIOJUYHE HABYaHHSA CYTTEBO IIiJBUIIYIOTH
(GYHKITIOHATBHICTh 1HAMBIAYaTbHUX MeTOmMK [4]. OTxe, cTparerii camoperynsii €
KPUTUYHUMHU JJI1 TIOJ0JIaHHSA SIK OOMOBHX, TaK 1 MOBCSKIEGHHUX MpodeciitHmX
CTpecopiB, 3 SKAMH CTHMKAIOThCS Y BiiCBKOBHMX omepamisx. IX cucTeMaTHdHe
BIIPOBA/DKCHHS 3HIDKYE E€MOLIMHY Hampyry, MOKpallye MCHXOJOTIYHY CTIHKICTh 1
3abe3reuye 30epexeHHs (yHKIIIOHAIBHOT TOTOBHOCTI TepcoHany. s momanmpiimx
JOCTIPKeHb MEPCTIEKTHBHUM HAMpsSIMKOM € POo3po0Ka CTaHIapTHU30BAHUX IMPOTPAM,

PU3HAYCHUX JJI1 PO3BUTKY CaMOPETYJIALI] Ha PI3HUX eTanax BiHChKOBOT CITyKOU.
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YIK 159.9:355.133

Kupuuenko Anapiit BosionumupoBu4
T0KTOp igocodii B rary3i mCUXoorii

JOTIEHT KadeapH BIHCHKOBOI MCUXOJIOT 1]
Peme3 Bosiogumup BosonumupoBuy

nokTOp ¢inocodii B raimy3i BOEHHOT icTOpil
JOTIEHT Kadeapu TeputopiaibHOi 000pOHHU
HanionansHuil yHiBEpCUTET 000POHU YKpaiHu

M. KuiB, Ykpaina

ICUXOJIOI'TYHI 3IBHOCTI BIMCHbKOBOI'O KEPIBHUKA
B BOMOBHX YMOBAX

CnpagoicHitl Komanoup Kepye He CMpaxom — d 8NeBHEeHICMIO, Ky nepeodae THUUM.
To1i, xmo 6on00ie coboro 6 6o — 30amen eecmu 3a coO0 THUUUX

Anopii Kupuuenko

Cuna xomanoupa — He quuie 8 HAKA3AX, A 8 30AMHOCMI MPUMAMU PO3YM ACHUM, KOIU
HAaBKoNO Xaoc. X0N0OHUI pO3yM KOMAHOUPA pamye Oinbuie HCummis, Hidxc eapsada eiosaca

Bonooumup Pemes

AHoTanmiss. VY crarTi 3O1MCHEHO aHaji3 IICHMXOJOTIYHMX  3A10HOCTEH
BIICHKOBOTO KEpIBHHKA SK BaXKJIWBOI CKJIAI0BOI HOro mpodeciiHoi MisUTbHOCTI B
OoioBUX yMoOBaX. PO3KpUTO OCHOBHI YMHHUKH iX (OpMyBaHHS Ta BIUIMB Ha
e(PeKTUBHICTD YIIPaBIiHHS MAPO3ILIOM y CKIATHIA Ta THHAMIYHINA 00CTaHOBIII.

KuarwuoBi cjioBa: BiCBKOBUI KEPIBHMK, MCUXOJOTIYHI 3A10HOCTI, 3a/JaTKH,

YIPABIIIHCHKA AISUIBHICTh, CTPECOCTIMKICTh, OOMOBI YMOBU, IPUUHATTS PILLIEHb.

[Tcuxomoriudi 3A10HOCTI KOMaHAMpPA € KIIOUOBUM UYUHHUKOM €(QEKTHUBHOTO

YOPAaBIIiHHS MAPO3ALUIOM y 00H0BUX YMOBax. BoHM BU3HAYAIOTh 371aTHICTh KEPIBHUKA
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JISITA BIIEBHEHO, 30epiraT CaMOKOHTPOJIb 1 MpUWMATh OOIpYHTOBaHI PIILIEHHS B
ekcTpeManbHuX  curyarisix. llocriiiHa 3arpo3a  JKUTTIO, BHUCOKMUH  pIBEHb
TICUXOEMOIIIHHOT HAIPyTH Ta HEBU3HAUYCHICTh 0OCTAaHOBKY BUMAaralTh BijJl KOMaHAMpa
MaKCUMaJIbHO1 30CEpPEePKCHOCTI Ta BUTPUMKH. KoMaHAMp TMOBWHEH HE JIMIIE
OpraHi3OBYyBaTH BHKOHAHHS OOMOBHMX 3aBllaHb, a ¥ MIATPUMYBAaTH Ha HAJICKHOMY
pIBHI MOpPaJbHO-TICUXOJOTIYHUI cTaH ocobOoBoro ckiamy. CborogHi, B yMOBax
POCIHCHKO-YKPaiHCHKOI BITHU 111 SKOCTI HA0YBAarOTh 0COOIMBOT 3HATYIIIOCTI, OCKIITBKH
KOMaHJIUp € KJIIOUOBOIO (PIryporo opraHizailii Ta rmiaHyBaHHs 0010, BiJ pillleHb SIKOTO
0e3Mocepe/IHbO 3UICKUTH €(DEKTUBHICTh BUKOHAHHS O0OMOBHUX 3aBlaHb 1 30€peKEHHS
KHUTTS 0COOOBOTO CKJIATY.

30ibHocmi — 1ie 1HIUBIAYaJIbHO-TICUXOJIOT1YHI OCOOJUBOCTI OCOOMCTOCTI, SIK1
IPOSIBIISIIOTHCST B MIISITBHOCTI, BU3HAYAIOTh PIBEHB i YCIMIMIHOCTI Ta €(EKTUBHOCTI.
BoHu € BakJIMBOIO YMOBOIO IIBHIKOTO OBOJIOJIHHS HOBHMHU BHUJIAMU iSUTBHOCTI, a
TaKOX BIUTMBAIOTh HA AKICThH il BUKOHAHHS. JIFONMUHY BBaXKarOTh 3/[10HOIO JI0 MIEBHOTO
BUJY AISUIBHOCTI TOAl, KOJM 3a PIBHUX YMOB BOHA IIBHJIIE Ta JIETIIE 3aCBOIOE
HEOOX1/THI HAaBUYKH TOPIBHSHO 3 I1HIIMMHM, TPOSBIISE 1HIIIATHBY, CaMOCTIMHICTD 1
TBOPYMM MIAX11 10 BUKOHAHHS 3aB/IaHb.

[Ipobnema 3a10HOCTEH cTana MpeaMETOM HAyKOBOTO JOCTI/DKCHHS y JpYTid
nosioBuH1 XIX CTOMITTS, KOMW aHTIiHChkui BueHnil ®pencic ['anbToH po3mouan
CUCTEMATU4YHI EKCIEPUMEHTaNIbHI Ta CTAaTUCTUYHI JOCIHIKCHHS 1HIAUBIIyaIbHUX
BiIMIHHOCTEH MiX JHOIBMH. Moro mpaii  3aKjajad  OCHOBY JHQepeHIaIbHOL
IICUXOJIOT1] Ta CHPHUSUIA PO3BUTKY HAyKOBOTO IMIJAXOAY JIO BHBUYEHHS 3H10HOCTEH,
iXHBOTO MOXOKEHHs Ta poii y (opMmyBaHHI NMpodeciiiHOl YyCHIIHOCTI 0COOUCTOCTI
[1].

3mi0HOCT1 JIOAMHU TICHO TMOB’S3aHI 3 1i 3arajbHOI0 CHPSIMOBAHICTIO, SKa
dbopMmye 1HTEpecH, IIHHICHI Opi€eHTamii Ta MOTHBAIiO disUTbHOCTI. BomgHouac
B3a€MO3B’ 130K MK CHPSIMOBAHICTIO OCOOMCTOCTI Ta PIBHEM PO3BUTKY 3A10HOCTEN €
CKJIQJHUM 1 HE 3aBXKIU NPAMOINIHIMHUM. Bucokuii piBeHb 3410HOCTEN MOXE CyTTEBO
BILJIMBATH HA CTUJIb MOBEIIHKH JIOAWMHH, OCOOIMBOCTI il JISJILHOCTI Ta HA 3arajabHUMN

IIpoLec I CTAHOBJICHHS.
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BaxxnuBuM € Te, 110 pO3BUTOK 3/110HOCTEN 3HAYHOIO MIPOIO 3aJIEKUTh BiJl YMOB
BUXOBAHHA, COIIAJIBHOTO  cepeloBHINa Ta  c(opMOBaHOCTI  OCOOMCTICHOT
cupsiMoBaHOCTI. BoHa MOXke SK CHPUATH PO3KPHUTTIO TOTEHIIANy JIFOAWHM, TaK 1,
HaBIaKH, TaJbMyBaTu a00 0OMEXXyBaTH PO3BUTOK i 3110HOCTEH.

Crnig TakoX MIAKPECIUTH, IO OJHAKOBI pe3yabTaTd B TIEBHOMY BHII
JISTTBHOCTI MOXKYTh JTOCATATHCS 3aBASIKM PI3HUM MOEIHAHHIM 3110HOCTEe. BonHouac
ofHa ¥ Ta cama 3MI0HICTH 37aTHa 3a0e3medyyBaTH YCHIMIHICTH y PIi3HUX cdepax
nismbHOCTI. 1le cTBOprOE MOXKIMBOCTI JiJ11 KOMIIEHCAIl OAHUX 3/10HOCTEH 1HIIIUMHU
Ta JI03BOJISIE IOCSITaTH BUCOKUX PE3Y/IbTATIB 3aBASKH 1HIUBITyaJTbHUM OCOOIUBOCTSIM
ocobwucTocTi [2].

Ha nymky C. PyGiHmTeitHa, BUXITHOIO TEPEIYMOBOIO PO3BUTKY 3110HOCTEH €
OPUPOMHI 3aJaTKd, 3 SKAMH JIIOIWHA HAPOMKYEThCcs. BomHowac yueHui
I1JIKPECIIIOBaB, 110 O10JIOTTYHO YCHaJKOBaHI BIIACTHBOCTI HE BH3HAYAIOTh HaIepes
piBeHb a00 3MICT 3710HOCTEH 0COOUCTOCTI. MO30K JIFOANHU, 3a MOT0 KOHIICTIIEI0, HE
MICTUTh TOTOBUX CIEIIAJII30BaHUX 3A10HOCTEH, a JUIEe CTBOPIOE MOKIUBOCTI JJIs 1X
dbopMyBaHHSA Ta PO3BUTKY. 3AI0HOCTI (DOPMYIOTHCS 1 PO3BUBAIOTHCS BHUKIIOUHO B
mpoiieci AISTIBHOCTI, y B3a€EMOJIi JIIOAMHU 3 HABKOJMUIIHIM cepefoBumieM. Came
TSUTBHICTh BUCTYIA€ TOJOBHOIO YMOBOIO, K4 TEPETBOPIOE MPUPOJHI 3aJaTKH Ha
pealibHI TICUXO0JIOT14YHI SKOoCTi [3].

[lepexoastun 10 aHamnmizy 3A10HOCTEN BIMCHKOBOTO KEpPIBHUKA, CJIJI 3a3HAUYUTH,
IO iX piBE€Hb 3yMOBIIOETHCS CYKYITHICTIO B3a€MOIIOB’si3aHUX YMHHUKIB. [lo-meprre,
e piBeHb NPOQEcCIMHUX 3HAHb, YMIHb 1 HABUYOK, & TaKOX CTYMiHb iX 1HTerpauii B
€IMHY CUCTEMY IMPaKTUYHOI JISJIHOCTI MiJ] Yac MUIAaHYBaHHS Ta BEICHHS OOMOBUX
nii. Ilo-gpyre, BayKIUBY poJib BIIITPAIOTh MPUPOIHI 3aIaTKM OCOOMCTOCTI, 30KpemMa
0COOJIMBOCTI HEPBOBOI CHCTEMH, II0 BU3HAYAIOTh IIBHJKICTh peakilii, CTINKICTh 0
CTpecy Ta 3IaTHICTh JI0 MPUHHATTS pIllleHb B €KCTpeMalbHUX yMmoBax. [lo-Tpere,
3HAYEHHS MA€ CTYIIHb ‘“TPEHOBAHOCTI” TCUXIYHMX 1 KOTHITMUBHMX MPOLECIB, SKi
GbopMyIOTBCS BHACIIJIOK CHUCTEMAaTHYHOI MiArOTOBKH, OOWOBOro JOCBiIy Ta
MOCTIMHOTO BJIOCKOHAJICHHS NPOQECIMHMX HABUYOK, HEOOXITHHUX I €(PEeKTUBHOTO

yIpaBIiHHS MiAPO3ILIOM.
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[IpupoaHOIO OCHOBOIO PO3BUTKY 3/110HOCTEHN BIMICHKOBOIO KEPIBHUKA € 3a7aTKU
— BPO/KEH1 aHaToMO-(]i31070T14HI O0COOIMBOCTI HEPBOBOI CHUCTEMH Ta TOJIOBHOTO
MO3KY, IO TPOSBISIOTECA B IHAMBIAYaJbHUX THUIIOJIOTIYHUX BJIIACTHBOCTSX
ocobucrocti. OmHak cami 1Mo co0l 3aJaTKM HE BU3HAYAIOTh HASIBHICTh Y PIBEHb
3M10HOCTEH, a JWIIE CTBOPIOIOTH MOTEHINMHI MOMXJIMBOCTI A iX (OpMyBaHHS.
PeanbHuii po3BUTOK 3110HOCTEH MOXIJIMBUN JIMIIE 32 YMOBU IX CBOE€YACHOIO
BUSIBIICHHS Ta IUIESCIPSIMOBAHOTO PO3BUTKY B TIPOIECI HaBYaHHS, BUXOBAaHHSA W
npodeciiinoi  AisUbHOCTI. Y  [iSUIBHOCTI  BIMCHKOBOTO KEpIBHHMKA BUpIIIAJIbHE
3HAQUEHHSI Ma€ CUCTEMaTU4YHA MiJITOTOBKA Ta MPAKTUUYHUM JTOCBIJ, SIK1 MEPETBOPIOIOTH
IIPUPOJIHI EPEAYMOBHU Ha CTIHKI MpoeciitHi SKOCTI

3agaTKy BIHCHKOBOTO KEPIBHUKA MOXKYTh OyTH PI3HUMHU 32 CBOIM XapaKTEpOM 1
BIUTMBOM. YacTWHAa 3 HUX HE BHU3HAYA€ O€3MOCepeaHhO PIBEHb YMPABIIHCHKUX
3M10HOCTEN UM CTUIh KEPIBHUIITBA, a JIUIIIEC BIUIMBAE HA OCOOMMBOCTI iX PO3BUTKY —
nojermye abo yckiagHioe (opMyBaHHS MpOQPECIHHUX SKOCTeW Yy mpouect
MIJTOTOBKU Ta BIMCHKOBOI Cy:kOu. Jlo Takux HaliekaTh TUIOJOTIYHI OCOOIMBOCTI
HEPBOBOI CUCTEMHU, K1 MOXKYTh ITO3HAYATHUCS HA IMIBUIKOCTI PEaKIlli, CTpeCOCTIMKOCTI
Ta 37aTHOCTI 30epiraTi CaMOKOHTPOJb y 00MOBUX ymoBax. [HIIa yacThHa 3aJaTKiB
OUIBIII 3MICTOBHO TOB’S3aHA 3 PO3BUTKOM KOHKPETHUX YIMPABIIHCHKHUX 3110HOCTEH 1
BIUTUBaE Ha (OPMYBaHHS THUX SKOCTEH, SKI € HEOOXITHUMHU i e(PEKTUBHOTO
IUTaHyBaHHS, OpraHi3aiii Ta KepiBHULTBA MiIPO3JIIJIOM Y X0l BUKOHAHHS OOHOBHX
3aB/IaHb.

Jlumie 3a HasIBHOCTI CHIPUSATIMBUX 3aJaTKIB 3/11I0HOCTI BIICHKOBOTO KEPIBHHUKA
MOKYTh PO3BHUBATHUCS JOCHTH IIBUIKO HABiTh Y CKJIATHUX 1 HECTIPUATIMBUX YMOBaX
BIMCHKOBOT ci1yk01. BoHO"ac HaBITh HAMKpaIli MPUPOJIHI IEPETYMOBH caMi 0 cobi
HE TapaHTYIOTh BUCOKOTO piBHS MpodeCiiiHuX AOCATHEHb. 3 1HIIOTO OOKY, HaBITh 3a
BIJICYTHOCTI BUPa)KEHUX 3aJaTKiB (ajie He iX MOBHOI BiJICyTHOCTI) JIOAMHA 32 YMOBU
HAIoOJICTJIMBOI TIpalll, HaJIe)KHOI MIJATOTOBKM Ta JOCBIY MOXKE JOCSTaTH 3HAYHUX
pE3yJbTaTIB y BIMCHKOBO-YIPABIIHCHKIN IisibHOCTI. YacTo TpyaHOIl y PO3BUTKY
BIMICBKOBHUX KEpPIBHUKIB TIOB’Si3aHI HE 3 peaJbHUMH OOMEXKECHHSIMH IXHIX

MOXJIMBOCTEH, a 3 YSBIGHHSIM TIpOo cebe sK MpO HEJOCTAaTHbO 3II0HUX [0
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npodeciitHOro 3pOCTaHHs Ta MPUNUHATTS BIANOBIIAJIBHOCTI. BIIEBHEHICTh y BIaCHUX
CHJax 1 MO3WTHMBHA YCTAHOBKAa Ha YCHIX BUIITPalOTh BUPIMIAIBHY POJb, TOMAl 5K
OYiKyBaHHS HEBJIaul, HABMAKH, CYyTTEBO 3HMKYE €(DEKTUBHICTD JISUTbHOCTI Ta TajdbMye€
PO3BUTOK yIPABIIHCHKUX 3T10HOCTEH.

Y pO3BUTKY 3I10HOCTEW BUOKPEMIIIOIOTH JIBI B3a€MOIOB’SI3aHI CTOPOHH —
3arajpHy Ta 1HAMBIAyaJbHY. 3arajibHa CTOpOHA B1JOOpakae CIUIbHI 3aKOHOMIPHOCTI
dbopMyBaHHA 3MI0HOCTEH SK TICUXOJIOTIYHOTO SIBHINA, TOAI SK 1HAWBIAyajdbHA
XapakTepu3y€e iX TposiB y KOHKpeTHOi ocoOucTtocTi. He3Baxkaroun Ha HasBHICTBH
3arajibHUX TCUXOJIOTIYHUX 3aKOHOMIPHOCTEH, KOXKHI 3A10HOCTI 3aBXKJIU MAarOTh
THIUBITyIbHUM XapakTep 1 MPOSBIISIIOTHCS TO-PI3HOMY B KOXKHOT JIFOJTUHHU.

I3 3m10HOCTAME BIWCHKOBOTO KEpIBHHMKA TICHO IIOB’si3aHiI Horo mpodeciitHi
HaXWid, TOOTO BUOIPKOBAa CIPSMOBAHICTh OCOOMCTOCTI Ha YMIPABIIHCHKY Ta
OpraHi3aTOPChKY [ISNIBHICTB, SIKa CIIOHYKA€ JI0 TOCTIHHOTO BIOCKOHAJICHHS B IIiH
cepi. OCHOBOIO TaKUX HAXWJIIB € CTiiiKa MOTpeda B KEPIBHUUTBI, MPUUHATTI PIlLICHb
Ta BIAMOBIJATBLHOCTI 3a MiJIETIUA 0cO00BUI ckiIaj. Haxuiam BUCTYalOTh BayKIIMBOIO
MepPeYMOBOIO  PO3BHUTKY  YHPABIIHCBKUX  3M10HOCTEH, OCKUIBKH  (POPMYyIOTh
MOTHBAILIIIO JIO ONTAHYBaHHs BiHICEKOBOI Mpodecii Ta CaMOpPO3BUTKY.

VY misapHOCTI BIMCHKOBOTO KEpIBHHMKA HAXWJM 1 3M10HOCTI 4YacTO B3a€EMHO
MiJICHIIOIOTh OJIHE OJHOTO, IO TMOSICHIOETHCS OCOOJNIMBOCTSAMM WMOTO aKTUBHOCTI,
caMoperyJsilli Ta 34aTHOCTI 10 NPUUHATTS pilleHb y ckiaaaHux ymoBax. Came mi
TICUXOJIOTIYHI XapaKTePUCTUKU € KIIOYOBUMH JICTEPMIHAHTAMH PO3BHUTKY SIK
npodeciiiHuX HaxwuiiB, TaK 1 YHNPaBIIHCHKUX 3A10HOCTEH. Y mpoiieci BIACHKOBOI
CIy>KOM AaKTUBHICTb KOMaHJIWpa MOXE TMPOSBIATUCS SIK BHCOKa TCUXIYHA
HaIPY>KEHICTh 1 3/1aTHICTh BUTPUMYBATH 3HAUHI HABaHTAKCHHS I11J1 Yac TJIaHyBaHHS
Ta BeJeHHSA O0MOBUX M.

[InanyBasbHa AaKTHBHICTH BIMCHKOBOTO KEpIBHHUKAa 0a3ye€ThCcsl Ha CBiIOMIiH
peryisiii TOBEAIHKM Ta TMpPOSIBISIETbCS Yy 3AaTHOCTI aHalli3yBaTH CHUTYaIlilo,
OPOrHO3YBAaTH PO3BUTOK MOAIM 1 mHpuiiMard OOIpyHTOBaH1 pimieHHs. HalOinbiun
e(eKTUBHO BOHA PEalli3y€ThCA B YMOBAX, 10 MOTPEOYIOTh CTPATETIYHOTO MHUCIICHHS,

ajie He BUKJIIOYAIOTh ()aKTOpPy Yacy AJis 3BaXKEHOTO IPUIHATTS PIlLICHb.
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3110HOCTI BIMCHKOBOIO KEpPIBHHKA XApPAKTEPU3YIOTHCS SIK SKICHUMH, TaK 1
KUIbKICHUMHU TOKa3HUKaMU. SKICHMI aHali3 CHpsSMOBaHUN Ha BUSBICHHS THX
IHIUBITyaJIbHUX TICUXOJIOTTYHUX 1 TPpOo(dECIitHUX XapaKTEePUCTHUK, SIKI € HEOOX1THUMU
uisi  €(peKTUBHOTO BUKOHAHHS YIPABIIHCHKUX 3aBAaHb, oOpraHizarmii 00ioBoOi
TISIIBHOCTI Ta KEPIBHUIITBA MIAPO3AUIOM Yy CKIAQJIHUX yMoBax. Jlo HMX HajexaTsb,
30KpeMa, CTpaTreriuHe MHCJICHHS, CTPECOCTIMKICTh, 3[aTHICTh JO IIBUIKOTO
OPUWHATTS PIlICHB 1 BMIHHS MPAIIOBATH 3 0COOOBUM CKJIAZOM.

KinbkicHi moka3zHuku 3110HOCTEH BioOpaxarTh MIpy iX PO3BUTKY Ta PIBEHb
IpoOsIBy B MAISUIBHOCTI BIMCHKOBOTO KEpiBHUKA. BOHM MOXYTh XapaKTepHU3yBaTHUCS
MIBUJKICTIO OINaHyBaHHA MNPOQECIHHUX HABUYOK, €(EKTHUBHICTIO BUKOHAHHS
YIPaBIIHCHKUX (PYHKIIIHM, a TAKOXK PE3yJbTaTUBHICTIO MIPUHUHATHX PIIlIEHb y 00HOBUX
1 HaBuanbHUX cutryarlisx. [loeqHaHHS SKICHUX 1 KUIBKICHUX XapaKTEPHUCTHK Ja€
3MOT'y KOMIUIEKCHO OITIHUTH PIBEHb PO3BUTKY 3710HOCTEH BIICKKOBOTO KepiBHUKA [2].

Takum YMHOM, TPOBEACHUN aHa3 3acBiAYY€, IO TCHUXOJOTIUHI 310HOCTI
BIMICHKOBOT'O K€pPIBHHKA € CKJIAJHUM IHTEIPOBAaHUM YTBOPEHHSIM, sIKe€ (POPMY€EThCS Mij
BIUTUBOM TPHUPOJIHUX 3aJIaTKIB, YMOB BHUXOBaHHS, MpodeciiHOl MiJrOTOBKUA Ta
NPAKTUYHOTO JOCBiTy. BoHM BU3HAYaOTh €(PEKTUBHICTh YHPABIIHCHKOI MIsNIBHOCTI
KOMaHJIupa, WMOTO 3JaTHICTh MisITH B YMOBax CTpecy, NpuilMatd OOTPyHTOBaHI
pIllIEHHST Ta MIATPUMYBATH MOPAJIBHO-TICUXOJIOTIYHHIM CcTaH ocoOoBoro ckianay. B
YMOBax pOCIHCHKO-YKPaiHChKOT BIMfHM PO3BUTOK LHUX 3A10HOCTEH € KIOYOBUM
¢dakTopoM 0O0IOBOI TOTOBHOCTI Ta VYCIINIHOCTI BHUKOHAHHS OONOBUX 3aBIaHb

nigposainamu 30poitHux Cui Ykpainu.
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Crena Harajuisa BosiogumupiBHa

KaHJU/1aT NeAaroriyHuX HayK, JTOICHT

Iicuuii €Bren BikTopoBu4

3100yBay nepuioro (0akaaaBpChKOro) piBHS BUIIO1 OCBITH
BinokpemiieHOro CTpyKTYpHOTO MiAPO3ILITY

3BO «Binkputuii Mi>KHapOIHUMA YHIBEPCUTET PO3BUTKY JIFOAUHU
«YkpaiHa» PiBHEHCbKUI 1IHCTUTYT

M. PiBHe, Ykpaina

OCOBJIMBOCTI CTAHOBJIEHHS HIIHHICHUX OPIEHTAIIIA ¥
HIJIITKIB

AHoTanmisi: Y crarTi  3A1MCHEHO TEOPETHKO-aHAIITHYHE JOCIIKEHHS
0COOJIMBOCTEM CTaHOBJICHHS IIHHICHUX OpPIEHTAIIA y MIJJIITKOBOMY Billl B YMOBaXx
Cy4YacHUX COILIOKYJIbTYpHHUX TpaHchopMmaiiiii. O6TpyHTOBaHO, 1O MiTITKOBUM BIK €
CEHCUTHBHUM TiepiogoM (HOpMyBaHHS IIHHICHO-CMHUCIIOBOI cepu 0COOMCTOCTI, sKa
BU3HAYa€ i1 TMOBEIIHKOBI CTpaTerii Ta >UTTEB1 OPIEHTHUPU. PO3KPUTO CYTHICTH
LIHHICHUX OpIEHTAlLli SIK IHTETPATUBHOIO YTBOPEHHS, IO BUKOHYE PETYJISATHBHY
byHkiro Ta (QopMyeThcs y Tpoleci coriaiizaimii MmiJa BIUTMBOM COINAJbHUX 1
KyJIbTYpHUX YHMHHHKIB. IIpoaHanizoBaHO MIAXOAM BITYU3HSHUX 1 3apyOlKHHUX
HAyKOBLIB JIO IHTEpOpeTalii CTPYKTypd Ta lepapxii LIHHOCTEH IIJJIITKIB.
BcranoBneno, mo Ha QopMmyBaHHS IIHHICHUX OpI€HTAIld I1CTOTHO BIUIMBAIOTh
CIMEWHE cepe/lOBUINe, IICUXOJIOTIYHUN KJIiMar, COIliaJbHO-€KOHOMIYHI YMOBH, a
TaKoX pedepeHTHl Tpynmu Ta MemianpocTip. BuUsABIEHO BIAMIHHOCTI y cHUCTeMi
I[IHHOCTEW MIJIITKIB 3aJ€XKHO BIJI yYMOB iX COI[laJbHOTO PO3BUTKY, 30Kpema
3MIIIEHHS aKIEHTIB y 01K MaTepialbHUX 1 yTHIIITAPHUX LIHHOCTEN y HECTIPUATIMBUX

KUTTEBUX OOCTaBMHAX. Y3arajJibHeHO, 10 (OpPMYyBaHHs I[IHHICHMX OpIEHTAIlId €
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KJIIOYOBUM UYMHHUKOM COIliai3alii OCOOMCTOCTI Ta BH3HAYaJbHUM PECYpPCOM
PO3BUTKY CYCITLJIbCTBA.
Kuarw4oBi cjoBa: miiiTku, IIHHICHI Opi€eHTAIli MiJITKIB, MiUTITKOBUM BIK,

IICUXOJIOTIYHUHN KJIIMAT, COIiabHI PU3HKH.

VY cydacHMX yMOBax COLIOKYJbTYpHUX TpaHchopmalliil npodiema popMyBaHHS
IIIHHICHUX OPIE€HTAIlIN MITITKIB HAa0yBae 0cOOIMBOI 3HAUYIIOCTI. JInHAMIYHI 3MIHU Y
CYCHJIBCTBI, BILIUB dpoBoro cepeIoBUIIIA, COIllaJIbHO-€KOHOMIYHA
HECTaOUIbHICTh, & TAKOX TpaHc(opMalis 1HCTUTYTY CiM’1 ICTOTHO BIUIMBAIOTh HA
IIPOIIEC CTAaHOBJICHHs ocoOucTocTi. BomHoyac came miTiTKOBUH BIK € CCHCUTUBHUM
nepiogoM st GOpMyBaHHS CUCTEMH IIHHOCTEH, sSika BU3HAYAE KUTTEBI OPIEHTUPH,
MOBEIIHKOBI CTpaTerii Ta CoOIlialbHy AaKTUBHICTh IHAMBIZA, IO 3yMOBIIIOE
aKTyaJbHICTh HAIIOI HAYKOBOI PO3BIIKH.

Oco06yMBOTO 3Ha4YeHHSI HaOyBa€ JOCTIHPKEHHS IIHHICHUX OPIEHTAIlIM MiJIITKIB,
SKi BHXOBYIOTBCS B CIM SIX, IO ONMWHWJIUCSA y CKIAQTHUX >KUTTEBUX OOCTaBHHAX,
OCKUIbKH HECTPHUATIUBUN TICUXOJIOTIYHUN KIIMAT Ta COLIAJIbHI PHU3UKH MOXYTh
nedopMyBaTH MiHHICHY cepy 0COOUCTOCTI.

L{irHICHI Opi€eHTalli PO3TIAIAIOTLCA SIK CKJIaJHE OCOOHCTICHE yYTBOPEHHS, IO
BUKOHY€ (PYHKIIIIO BHYTPIIIHHOTO PETYJSATOpPA TMOBEAIHKMA Ta BH3HAYAE CTABJICHHSA
1HJIMBiAA 10 COLIAJIbHOI peajbHOCTI U camoro cebe. Bonu ¢opmyroThest y mporeci
comiam3zarii Ta BiIoOpakar0Th 1HTETPaIlil0 1HANBITyaATEHOTO JTOCBIAY 3 KYJIbTYPHUMU
i comiaapHUMHU HopMamu [1].

VY HayKOBHX KOHIIEMI[ISIX 1HO3€MHHMX BUEHMX, LIHHOCTI TPAKTYIOThCS SIK CTIHKI
NIEpEeKOHAHHA 1010 OaKaHUX CITIOCOOIB TOBEIIHKK a00 KIHIICBUX CTaHIB icHyBaHHS [1].
BiTuuzHsHI TOCHIAHUKH TIKPECIIOI0Th 1XHIO pojib y (OpMyBaHHI CHPSIMOBAHOCTI
0COOMCTOCTI Ta ii MOTHBaIIHOI chepu [2-4].

E. EpikcoH 3a3Hayae, 110 MIJJIITKOBUM BIK XapaKTEpHU3YETbCS 1HTEHCHUBHOIO
nepeOdy/I0BOI0 CHUCTEMH I[IHHOCTEW, W0 TOB’S3aHO 3 KPHU30I0 1JEHTUYHOCTI,
PO3BUTKOM CaMOCBIJJOMOCTI Ta IMparHeHHsAM A0 aBToHomii [5]. V meit mepion

BIJI0YBa€ETHCS:
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- iepapxizallis HiHHOCTEH;

- (opMyBaHHS KUTTEBUX IIAHIB;

- CTaHOBJICHHS CBITOTJISTY;

- 3pOCTaHHS BIUTMBY pedepeHTHUX TPyl (TIEpeTyCiM OTHOITKIB).

HNocmmkennss X. PemmMinra mokasye, 10 B IUIITKOBOMY Billl MOJIOIb
MOYMHAE BIJJIAaBaTH MepeBary aOCTPaKTHUM LIHHOCTSIM 1 MOTJIAaM, SIKI 3HAXOJATh
MiATPUMKY CEpel OTHONITKIB. Y T1eil mepiox OaraTo TpPaguIliiHUX CyCHIIBHUX
IIHHOCTEH, TaKWUX SIK JOIMOMOTa YU CaMOINOXKEPTBA, THMYACOBO BTPAYalOTh CBOIO
Bary. HaroMicTh 711 miJUIITKIB CTalOTh BayKJIMBUMHU COLIAJIbHUM CTaTyC, aBTOPUTET,
€KOHOMIYHA CaMOCTIHHICTh, HE3AJICKHICTh Yy TMOIJAAaX, yBara Ji0 Tiri€HH Ta
30BHINIHBOTO BUTJISAAY. A. JlIXTapHUKOB, MPOBOJSYU CBOE JOCIIPKCHHS, BHUSBHUB
1HITY 1€epapxito MiHHOCTEW cepen Mojomi. [Tk HagaroTh 3HAYCHHS MOHSATTAM
CBO0O/IM, HE3AICKHOCTI, 3JIOPOB’S, IOYYTTS OCOOMCTOI TiTHOCTI, BIICBHEHOCTI,
ciMeliHoi Oe3neku Ta npyxOu. [lomioHi BucHOBKM 3pobmia it O. TuxoMmaHapuipka,
AKa JOCHi[KyBana IiHHICHI opieHTamil IMKomapiB. Ii po6oTa miaTBepaMNIa, IO
HaWOIIBI 3HAYYIIMMHM JJIs TIJJIITKIB € Takl I[IHHOCTI, K BipHa JIpyk0a, cBoOO/a,
3I0pOB’s, JIO0OB, I[IKaBE€ >KUTTSA, YCBIJOMIICHICTb ICHYBAaHHS, YCIIX, 1HTEJIEKT 1
HAITOJICTJIUBICTh Y JOCSITHEHHI MeTH. MEHIII BOXKJIMBUMH ISl TJTITKIB BHSBUIUCS
MO3UTHBHE CTAaBJICHHS JI0 PEJIriiHUX IepeKOHaHb, CKPOMHICTh, CMHUPEHHICTH 1
JyXOBHICTb [6, c.164 ].

3a Bm3nadvenHsM B. Tlomimyk [7] y QopmyBaHHI 0COOMCTOCTI MOXKHA
BIJI3HAYUTH TaKi OCHOBHI €Tally, BHACIIJIOK SIKUX CKJIalal0ThCA W BIAMOBIIHI PiBHI
ocobuctocti: 1. PiBeHb pOJIbOBUX COLIIAIBHUX 3HAYEHb, 110 XaPAKTEPU3YE HE CTLIIbKH
OCOOHCTICTh, CKUIBKH COLIQJIbHE CEPEAOBHUINE KUTTEMISIILHOCTI, B SKIM BOHA
dbyukiionye. 2. PiBeHb IHMCHO3UIINHOI CTPYKTYpH OCOOUCTOCTI fAK 11 pPiBEHb
COITIaJILHOTO XapakTepy, M0 CKIAJA€ThCd 3 KUIBKOX IapiB: IMap HECBIIOMHUX
LIHHICHUX OpI€HTAlld Ta YCTAHOBOK, IIAp CBIAOMO NPUMHATUX 3HAY€Hb, LIap
CBIJIOMO KYyJIbTUBOBAHUX 3HAYEHb, - Ta HAWUOLIbII «TIIMOMHHUN» MIAp LIHHICHUX
Opi€HTAIli{, 10 CHPSMOBaHI HE TaK Ha KOHKPETHI BUIU MISJILHOCTI, SIK Ha BCHO

KUTTETISITBHICTD 1 JIWCHICTh Y BC1H iX TTOBHOTI.
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VY mporeci TpaHcopmailii 3HaHb y CBITOIJIS] 3ajisiHI HE JIMILIE PO3YMOBI
3m10HOCTI (parioHanbHa cepa CIPUUHITTS JIOIUHOIO CBITY), a i eMolliiiHa, 9yTTEBa
Ta BOJbOBa cTOpoHU. ColiaibHl SBHINA, K 1 OKpEMI JIIOJIM, CIPUHAMAIOTHCS Kpi3b
npu3My eMolliii. Take CipuiHATTS cTa€ MOXKIMBUM 3aBJSKH CY0'€KTUBHOMY IOTJISAY
Ha TOTOYHI IMOMIi Ta OCOOHMCTIM 3alliKaBJICHOCTI y TOMYy, IO BimOyBaeTbes. Jlromu
AHATI3YIOTh HABKOJIMIIIHIO PEAIbHICTh 1 BUPOOJISIIOTH BJIACHY CHCTEMY LIIHHOCTEH [8, c.
101]. ®opmyBaHHS IHHICHO-CMHCIIOBOI Cepy Aa€ 3MOTY i UTITKOBI SIK 0COOUCTOCTI
3BUIBHUTHUCS BiJ Oe€3Mocepe/HIX CUTYaTUBHMX BIUIMBIB, 3YMOBJIO€ I[UTICHICTb,
LJIeCIPSIMOBAHICTh NOBEAIHKU. P13H1 00’ €KTH MalOTh Pi3HY 3HAUYIIICTh y CBIJJOMOCTI
IIJTITKA 3aJ1€KHO B1J] IXHBO1 IIHHOCTI JIJIs1 33/I0BOJICHHSI 1oro 1oTpeO.

Otxe, po3yMmiHHA cdepu JIOACBKUX IMIHHOCTEH MIIKPECIIOE BaXIUBICTh 1X
(dopmyBaHHS B MiUIITKOBOMY Billl. LliHHICHI OopieHTaIlll BUCTYNAIOTh y3araJlbHEHOIO
XapaKTEPUCTUKOIO, KA BiIOOpakae CIPSMOBAHICTh 1HTEpPECiB, MOTPEO, OCOOUCTUX
IparHeHb, COLIAJILHOTO CTaTyCy W PIBHS TyXOBHOTO PO3BUTKY 0COOMCTOCTI. PiBeHb
CTAHOBJICHHSI 1IMX OpPIEHTAIlIA cepel Cy4acHUX MJIITKIB CTaHE BU3HAYAIBHUM IS
dbopMyBaHHS HOBOT'O THIy COIIIaJJbHUX B3a€EMHH, a TaKOX JUIsl BUOOPY HANPSIMKIB 1
NEPCHEeKTUB PO3BUTKY HAmIoro cycnuiberBa. Ilpomec dopmyBaHHS IHHICHUX
OpI€EHTAIlIN Y MUTITKIB € KIFOYOBUM CTPATETIYHUM 3aBJIaHHSAM JyXOBHO-MOPAIHHOTO
BUXOBaHHSA Ta coIanizamii Mojomi. BiH chnpusie koHcomigamii Ta o00'€JHaAHHIO
CyCHUIbCTBA Ha OCHOBI NMAaTPIOTU3MYy M I'POMASHCHKOI BIANOBIIAJIBHOCTI, a TAKOX
YTBEPKEHHIO 3acaj COIIaTbHOT CIIPABEIIIMBOCTI i ETUYHUX HOPM.

OaHuM 13 MPOBIAHMX YMHHMKIB (DOpPMYBaHHS LIHHICHOI cdepu € ciM’s, SK
NEPBUHHUI 1HCTUTYT coLiai3alii. XapakTep CIMEHMHUX B3a€MHUH, CTHUJIb BUXOBAHHS,
pIBEHb €MOIIMHOT TMIATPUMKH Ta COLIAJIBHO-CKOHOMIYHUN CTAaTyC pOJWHU
0e3nocepeIHbO BIUTMBAIOTH HA 3MICT 1 CTPYKTYPY IIHHICHUX OpIEHTAIIHN TJTITKA.

VY nporieci J0CTiKEHHS BHSABIICHO, ITI0:

- Y NOBHUX (YHKIIOHAJIBHUX CIM’SIX JOMIHYIOTh T'YMaHICTHYHI, COI[1aJbHO

3HAYYIIl Ta TyXOBHI I[IHHOCTI;
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- y ciM’siX, Kl mepeOyBarOTh y CKIQJHUX KUTTEBUX OOCTABUHAX, YACTIIE
CIIOCTEPITa€ThCA 3MIMICHHS IIHHICHUX TMPIOpUTETIB y OIK MarepiaibHUX Ta
YTWIITAPHUX OpIE€HTAIIN;

- eMOIllfHa JUCTaHIlsA MDK OaTbkaMud 1 JAIThbMHU crOpuse (HopMyBaHHIO
CynepewInBUX a00 HECTIMKHUX IIHHOCTEH.

CyTTeBUM BIUIMB Ha CTAHOBJIEHHS I[IHHOCTEM MAalOTh TAaKOX: COLIAJIbHE
CepelIoBHILE, OCBITHI I1HCTHUTYIII, MeaiampocTip 1 IudpoBa KyJabTypa Ta TpyIu
OJTHOJIITKIB.

AHani3 HayKOBHX JDKEpel CBIQYMTh, IO JJs NUITKIB  XapakTepHa
CYyNepewINBICTh 1 HECTAOLIBHICTh I[IHHICHOI CHCTEMH. 3 OJHOro OOKYy, BOHHU
OPIEHTYIOTHCSI Ha COIlaJIbHO CXBAJIFOBaHI HOpPMHU (IIpyxk0a, cIiM’sl, 3I0pOB’sl), 3
IHIIOTO — BHUABISAIOTH MIBHUILEHY 3HAYYIIICTh I1HAUBIAYANICTUYHUX IHHOCTEH
(cBOOO/Ia, HE3AIGXKHICTH, caMopearizaitis) [1-8].

JlociKeHHS! TOKa3y0Th, 110 HAMOUTbII 3HaYYIIUMHU JIJISl CYYaCHUX MIJTITKIB €:

- MIXKOCOOUCTICHI IIIHHOCTI (JIpy>k0a, 11000B);

- 0cOOHCTICHI (camomioBara, cB000/1a, He3aJICKHICTD);

- )KUTTEBI (3I0POB’ A, LIKaBE KUTTSI, YCITIX).

MeHn11 3Ha4yIIIMMUA BUCTYTIAIOTh:

- TpaJUIIIHI Ta PENITiiHI I[IHHOCTI;

- aBTPYICTHYHI YCTAaHOBKH;

- coIliajbHa BiIMOBIATBHICTb.

BoaHouac 13 BIKOM HpPOCTEXKYEThCS TEHACHI[S O 3POCTAHHS OpIEHTALli Ha
JOCSITHEHHS, caMopealti3alliio Ta 3MiHH, 110 BIJMOBI/Ia€ 3araiIbHUM 3aKOHOMIPHOCTSIM
MICUXOCOI1aJIbHOTO PO3BUTKY.

OTxe, MiACYyMyeMO, IO I[IHHICHI OpI€HTaIll € KIIOYOBUM KOMIIOHEHTOM
CTPYKTYpPH OCOOHMCTOCTI, IO BHU3HAYA€ ii IOBEMIHKY, MOTHBAIII0 Ta KHUTTEBI
crparerii.  I[iamiTKOBUI BIK € KpUTHUYHUM mepiogoM (GOpPMYBaHHS IIHHICHOI
CHUCTEMH, IO XapaKTEPU3YEThCS 1i JUHAMIYHICTIO Ta YYTIMBICTIO JO COLIAIBHUX
BuuBiB. CiM’S € TMNpOBIIHUM YUHHUKOM (OpPMYyBaHHS IIHHOCTEH, a ii

TUCHYHKIINHICTE MOXKE MPU3BOAMTH 10 Aedopmallii iHHICHOI cepu mipmiTka. Ha

180



OCHOBI1 IMPOBEAEHOTO JOCIIJKEHHS, MOKEMO CTBEP/KYBaTH, IO ICHYIOTh CYTTEBI
BIJIMIHHOCTI Yy IIIHHICHUX OpI€HTallsIX IJJIITKIB 3aJIe)KHO BIiJl COIlaIbHUX YMOB

IXHBOTO PO3BUTKY.
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KaH/M/1aTKa IICUXO0JIOTTYHUX HayK,

JOIEHT KadeapH MCUXO0Iorii

MixperioHanapHOI akaaeMil ypaBIiHHS IEPCOHATIOM

M. KuiB, Ykpaina

AJIAIITAIIISI YEPE3 CAMOPEIYJISIIIIO BOJIBOBUX SAIKOCTEM TA
KOTHITUBHOI'O KOHTPOJIIO EMOLINHOI HOBEJIHKH

Meta nociimkeHnsi. JocaiguTH PO3BUTOK CAMOPETYIISAIIT BOJIBOBHUX SIKOCTEH
Ta BaXJIMBICTb KOTHITUBHOTO KOHTPOJIIO €MOIIMHOI MOBEIIHKUA B MEPioj ajanTtarlii
OpU  HAsBHOCTI CTPECOBUX (DAKTOPIB CTBOPEHMX 30BHIIIHIM  COLIAJbHUM
CepeOBUIIEM.

KuiouoBi cjioBa: caMoperyisiifis, CaMOKOHTPOJIb, BOJBOBI SKOCTi, COLIYM,

KOTHITUBHHM KOHTPOJIb, CTPATErii aganTarii.

Bce Ounpln akTyaabHUMHM HUHI CTAlOTh JIOCIIJKEHHS MCUXIYHOI ajanTauii y
3B'SI3KY 3 paJUKaIbHUMH 3MIHAMH y CyCHUIBHOMY XHTTI, 31 3pOCTaHHSIM 00OCSTy Ta
CKJIAJIHOCT1 COIIAJIBHUX TMpOOJieM Yy IKUTTEASUIBHOCTI JronuHU. Hampukian,
OCTaHHIM YacOM CYMNEpPEUIMBOI0 Ta aKTyaJlbHOK TEMOK Ta CTPEeCOBUM (HhaKTOPOM
cTaja ajanTailis 10 HOBOBBEACHb, TAKMX SK 3arajibHa BaKIIMHAIlIS CYCITLJIbCTBA Bif
naHIeMii KOpOHOBIpyca.

bararo BYeHHMX IOCHIIKyBajdd IICHUXOJOTIYHI MEXaHI3MH Ta OCOOHCTICHI
nerepminant  anantamii  (T.A. Imgina, C.B. Kgacoseup, A.l JlakTioHOBa,
A.B. Maxnau, A.O.IIpoxopos, T.C.IlocoxoBa T.A.Pebeko, O.Il. Ctepnirosa),

nociipkyBanu TeopetudHi nousaTTs aganrtaiii (b. I. Ananbes, I.O. bamn, XK. ITiaxe,
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I'. Cenne, O. M. Jleontnes, O. @. Jlazypcekuii, M. 1. biaxiBcbKkuii Ta 1H.), IPaKTUYHE
cupssmyBadHs (JI. I. [ToueGyT, B. A. Exrensrapn).

BinburicTe AOCHIIHUKIB aJanTarii moro/KyIThCs 3 TUM, IO aJanTaiis — Ie
noBoui ckiaaHui genomen. Tak, ananTaiiio y MUPOKOMY 3HAYE€HHI TPAKTYIOTh: — K
Iporec MPUCTOCYBAaHHS I1HIWBIAYaJbHUX Ta OCOOMCTICHHUX SKOCTEH O KUTTA Ta
TUAJBHOCT1 JIIOIMHU B yMOBax, IO 3MIHIOIOThCS; — SIK aKTUBHY B3a€EMOJIIIO
0COOHMCTOCTI Ta CEPEOBHILA 3aJIeKHO BiJ] CTYNEHS 11 aKTUBHOCTI; — SIK IEPETBOPEHHS
cepeloBUINA 3TiHO 3 MOTpedamu, IIHHOCTSIMHU M ijeajaMu OCOOMCTOCTI, abo sK
nepeBaru  3aJIeKHOCTI  OCOOMCTOCTI  BiJl CepeAoBHUINA; — SK 3MIHH, W10
CYNPOBO/KYIOTh Ha PIBHI TICHUXIYHOI PETryJslii, CTAaHOBJICHHsS (Ta BIJHOBIICHHS),
30epeXeHHs JAMHAMIYHOI PIBHOBarM y CHCTEMI «CyO’e€KkT mpaiil — mpodeciiiHe
cepenoBuie». [1, c. 234].

Mu po3misiaeMo aianTaiii 9epe3 CaMOPETYISIN0 TICUXOJIOTTYHUX TPOIECIB.
ApanTanis — 1€ «...CUCTeMHa BIJIOBIIb OPraHi3My Ha TPUBAJIMNA YK Oararopa3oBHii
BIUTUB 30BHINIHHOTO CEPEIOBUINA, CIPSIMOBAHWNW Ha TaKy 3MiHYy CTPYKTypH
rOMEOCTaTUYHOTO PETYIIOBaHHS, 110 3a0e3meuye MOro KUTTS Ta JISIbHICTD HUISIXOM
(dbopMyBaHHA aJ€KBATHOI 30BHIIIHBOTO (PAKTOPy MEPBUHHOI BIAMOBIJII Ta MiHIMI3allli
peakitii mmatu» [5, c.16]

TepMiH «caMoOperyIsiis» IepeBaKHO 03HAYa€ PiIBEHb YCBIOMIICHOT, TOBUILHOI
peryismii cBoei moBeniHKU. OTke, 11 PO3BUTOK, KOHTPOJIb Ta YCBIJIOMIICHE
BUKOPHUCTAHHS HAMpSMY BIUIMBAIOTh HA PIBEHb aJlamTallii Py 30BHINTHbOMY BIUIHBI.

Hocnimxkenns 6ararbox BueHux (C. M. Kynuk, B.I. Mengenis, C. €.11Iummos, I.
I Aranos, I1. C. Ky3nenosa, C.JI. PyOunireiin, JI. IlynkkuHeH Ta iH.) BBaXKarOTh,
[0 PETyJIALisA Ta KOHTPOJIb HE TIIbKH MOBEAIHKHM BIUIMBAE Ha PiBEHb ajanTallii, a i
BOJILOBUX SIKOCTEH, KOTHITUBHOI Ta €MOIIHHO1 cepu.

KoHTponbh TOBEMIHKK PO3MISAAAETHCS SK €IMHA CHCTEMa, IO BKIIOYAE TPH
cyOcucTteMu peryisiuli (KOTHITUBHUM KOHTPOJIb, €MOIIIIHE pPEeryitoBaHHs, BOJbOBUMN
KOHTpOJIb), $SIKI 3aCHOBaHI Ha pecypcax IHIMBIAYalbHOCTI Ta I1HTErPyOTHCH,

CTBOPIOIOYUHU 1HIMBIyaIbHUMN TTAaTTEPH caMoperyssiii [6, ¢.261]
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BonboBa perymsiis - HaBMHCHA 3MIHA MOBEIIHKHA, CAMOKOHTPOJIb EMOILIii,
peryssiist yaBu. BIUIMB 30BHIIIHBOTO CEPEIOBUINA y BUIVISAJII BUXOBAHHS OAaThKIB Ta
BUMTEIIB JUTUHHU, ABTOPUTETHOCTI BIUIMBOBHX QIryp y JOpOCIUX, COI[aIbHUX
IIPaBWJI IOTM BHOCUTH CBOIO YacCTHHY y (OpMyBaHHS OCOOMCTICHUX XapaKTEPUCTHK,
a TaKOXX BIUIMBAaE Ha CBIJOMHH PIBEHb perysslii ajmanrariii Ta caMooprasizamii
1HUBIAyyMa.

Ha emorriiiny moBeniHKy Ta MpOsIB CTaHy BIUIMBAaE 0arato (QpaxToOpiB: 308HiUUHE
cepedosuuje (COLIIyM, OTOUYEHHS, NPUUHATTS IHIIMUX, 1HPOPMALIWHUNA TOTIK) Ta
BHYMPIWHI NOKA3HUKY PIBHS aAalTOBAaHOCTI, TPUBOXKHOCTI, €MOIIIITHOTO 1HTEJIEKTY,
CaMOCIIPUIHSATTS, TEMIIEPAMEHTY, PIBEHb JOBIPH, PIB€Hb KOTHITMBHOTO KOHTPOIIIO,
NCUXIYHUX BJIACTUBOCTEH, CAMOKOHTPOJb IICUXOJOTIYHUX peakiliii Ha cTpec.
Buxoautp, 1mo YuM BHIIE CaMOKOHTPOJb BOJIbOBUX SIKOCTEH 3aCHOBAHMX Ha
YCBIJOMJICHHI Ta KOTHITUBHOI PEryJSIii 3/aTHOI MOSCHUTU T€, IO BilOyBaeThCA 1
nepedokycyBaTtucsi Ha 1HIIMX, [MO3UTUBHHUX acClEKTax CHUTyallli, TUM MEHIIE
OE3KOHTPOJIILHUI MPOSIB EMOLIH, 1110 BEAYTh JI0 I€CTPYKTUBHOI TOBEAIHKH.

HeonminHO Ha ajanTaliiio BIUTMBAE Yac, MIBUAKICTh Ta MCUXOJIOTIYHUN TUCK HA
iHauByAyyma. Skimo iHQopMamiiHUN MOTIK 3 COIIyMy JIyKe IIBUAKO 1 Oararo
3armoBHIOE 1H(QOpPMAIIHHUN TPOCTIP JIOJUHU, TO y JIOAWHU HE BUCTAa4ae 4acy Ha

YCBiI[OMJIGHHH HO,ZIiﬁ Ta CAMOKOHTPOJIb 3a CBOIM CTaHOM.

DopmyJia _camMoperyJsuii 1070 MOPYLIEHHS COLIAJIBHO -TICUXOJOTTYHOIO
KJIIMaTy OB’ S3aHOTO 3 BIUIMBOM 30BHIIIHBOI 1H(POpMAITiT HACTYITHA:

CoulanpHa 1H(OpMaILis 00 HOBOBBEIECHb ™) BIUIMB JyMKH OTOYYIOYOTO
cepenoBuiia ™ [IpoiHGOPMOBaHICTh OO OTOJIOMIEHOT TeMH ™) EMoIiifHa peakiis
Ta 3MiHH ™ Yac Ha ycBimomsieHHS iHGopmallii ™» KorHiTUBHUN KOHTPOJIL Ta
BKJIFOUEHHSI €MOIIiifHOro iHTeleKkTy ™) BomboBa peryisiis ™ KonTpoaboBaHa Ta
yCB1JIOMJICHA ITOBE/IIHKA.

KorHiTuBHMII KOHTPOJb MOXXHA MIACWIIOBATH 3a JOMOMOIOK PO3BHUTKY
KOTHITUBHO-TIOBEIIHKOBUX HABUYOK. /{71 mporo BakinuBO (hOpMyBaTH HABUYKH 32
JIOTIOMOTOI0 30CEPE/PKEHHS Ta aHaNi3y J1e(iluTy HAaBUYOK, SIKI BIUIMBAIOTH HA IMOSBY

JNECTPYKTHUBHOI MOBEIHKM Ta MOTIPIICHHS €MOLIMHOro craHy. 3700yBaTu Jxepena
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JOCTOBIpHO1 1H(pOpMalii moA0 Oyab-SKOI TEMH, MEpPEeBIPATH ii BUKOPUCTOBYIOUM
KPUTUYHUA (PLIBTPp MUCICHHS (KPUTHKY), OTOUYyBaTH ce€0e THUMH, XTO MAE€ BUCOKUM
PIBEHb IHTEJIEKTY 1 HU3bKUH PIBEHb EMOIIHHUX MPOSIBIB.

Pesyabratu gociaimkenHsa. OTxe ananTaiis 4epe3 CaMOPETYISIII0 BOJIbOBUX
SKOCTEN Ta eMOI[IITHOT TOBEIHKU MOKe OyTH MpOIpaIiboBaHa 3a JOIMOMOTOK METO/IIB
JI0 SIKMX HaJIe’KaTh: caMOoMi0ap0pEeHHS, CAMOHAKa3, CAMOHABIFOBAHHS, CAMOIIPUMYC,
caMoaHaJi3, CaMOKOHTPOJIb, CAMOYCBIOMJICHHS, poOOTa 3 TIJIOM, AWXaHHSM, TOOTO
4yepes KOTHITUBHY cdepy.

KorHiTuBHUI KOHTPOJIb Aa€ HaM PO3YMIHHS IMOJI0 CTPECOBUX YMHHHMKIB, IO
Jla€ HaM MOXJTMBICTh PO3POOJIATH CTpaTerii ajanTarii:

3a HEMOXJIMBOCTI 3MIHUTU CTPECOP MOXHA 3MIHMTH ceOe, ajanTyBaTUCS 0
CTPECOBUX CHUTYalliil 1 BIIHOBUTH MOYYTTS KOHTPOJIO, 3MIHUBIIM CBOI OWIKYBaHHS U
CTaBJICHHS:

— HaBuuTtucs nuBuTHCS Ha NpoOIEMHU 3 PI3HUX OOKIB, 3HAXOAUTH MO3WUTUBHI
MOMEHTH B IPOOIIEMI.

— HaBuuTuca IUBHUTHCS Ha KapTHHY B I[UIOMY Ta OIIIHIOBaTH MOMJIMBICTb
PO3BUTKY CTPECOBOI CUTYaIli.

— 3piiicHIOBaTH TeEpenisi Ta  KOPEKIilo  CBOiXx  craHmaprtiB. He
HAJAIITOBYBATUCA Ha HEBIAauyy, HE BUMararu JOCKOHAJIOCTI BUKOHAHHS Oyab-sIKOi
cripaBu. BCTaHOBUTH pO3yMHI CTaHAApTH JIJIsi ce0e U 1HIIHNX.

— 3ocepemKyBaTucs Ha IO3UTUBHOMY.

Ipuiimamu peui, sKi He MOXCHA SMIHUMU.

[IpuitHATTS MOXKEe OyTHM Ba)XKMM, aje€ B JIOBFOCTPOKOBIM MEpPCHEKTHBI Le
IPOCTIIIE, HI’K BIATOPOKYBATUCS Bl CUTYaIlli, IKy HE MOYKHA 3MIHUTHU:

— He Hamararucst KOHTpPOJIIOBaTH HEKOHTPOIbOBAHE.

— baunTh MO3UTUBHI aCMEeKTH.

— Hinutrcs cBoiMU MOy TTAMH. [1]

BucHoBoK.

1. ComiyM HEOAMIHHO BILJIMBA€ Ha €MOIIMHY Ta TMOBEIIHKOBY cdepy JIOAWHU 1

MOXKE TOPYIIyBaTH MEpioj ajanTarlii 10 HOBOBBEICHb 3aBISKH MPUCKOPEHHS
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yacy, HEeBpaxyBaHHs €MOLIIITHOro ()OHY 30BHIIIHBOIO CEPEIOBHUIIA TA EMOLIHHO-
BOJIbOBUX SIKOCTEH JIIOAMHU. YCBIJIOMJIEHE CIIOCTEpPITaHHS 32 4acOM aJanTalii Ta
PO3YMIHHSI CKUIBKH 4Yacy MOTPIOHO ISl I[bOTO, 3HIMAE CTPECOBI MEPEKUBAHHS
TPUBOXKHOCTI, CTPaxy Ta HAMPYTH.

3HarO4d CBOi TICHXOJIOTIYHI OCOOJMBOCTI Ta PIBEHb CaMOKOHTPOJIO CBOTO
eMOILIIHHO-BOILOBOTO CTaHy MO)KHAa KOHTPOJIIOBAaTH aJamlTallii0 3aBIsSKH
MUCJICHHIO.

Bxuroyaroun Ta po3BHBAaOYM KOTHITUBHUN KOHTPOJIb B MEPioJ] afanTaiii MoXHa
3HU3HUTH CTPECOBHIA (DAKTOP Ta MOJETIIUTH aJaNTaIlifo.

3HatouM Ta BHUKOPUCTOBYIOYM  CTpaTerii  ajamraiii, MH PO3BHBAEMO

CaMOPETYIIAIII0 €MOIIHHO-BOJILOBOT Ta KOTHITUBHOI cepu.
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KaH/IUJIaT TICUXOJIOTTYHUX HAYK, JTOIEHT
HarmionaneHoi akaseMii BHyTPIIIHIX CTIpaB

M. KuiB, Ykpaina

MPO®ECIMHE BUTOPAHHS BUXOBATEJIIB 3/10: IICUXOJIOT' TYHI
JAETEPMIHAHTHU TA ITPOABH

Anorauisi. PosmsiHyTo mpoOnemMy mpoQeciiHOrO BUTOpPaHHS BHUXOBATENIB
3aKJajiB JOMIKUIbHOI OCBITH. [IpoaHanizoBaHO OCHOBHI CTPEC-UYMHHUKH Ta iX BIUIUB
Ha T[CHXOJOTIYHMH CcTaH 1 npodeciiiHy  JIsUIbHICTb. BH3HaueHO  poiib
IICUXOEMOIIIMHOTO ~ HABaHTAXKEHHS, CKJIaJAHOI  B3aeMojaii Ta  mpodeciitHol
BiAnoBiAabHOCTI. [limkpecieno, mo aucOasaHC MiX BUMOraMH Ta pecypcaMu
OCOOMCTOCTI  CIpHsie  pO3BUTKY TmpodeciiiHoro Buropanus. OOIrpyHTOBaHO
HEOOX1THICTh 30€PEKECHHS TICUXOJIOTIYHOTO OJIaromnoayqus, po3BUTKY caMmopediekcii
Ta ¢GOpMyBaHHA aJANTHBHUX CTparerii mojojaHHsA mpodeciiiHoro cTpecy y
BHUXOBATEIIB.

KurouoBi csoBa: npodeciiiHe BUropaHHs, BUXOBaTelb, JOLIKUIbHA OCBITA,
npodeciiiHuil cTpec, MCUXOEMOIliiiHE HaBaHTaXKeHHs, MnpodeciiiHa aedopmaliis,

TICUXOJIOT1YHE O1aronoryyys.

BuxoBarens mo cBoiii mpupoai ogHa 3 HalBUMomHBIIUX npodeciit. Pobora
BUXOBaTeJsl BUMAara€ BEJMYE3HUX IHTENEKTyaJbHUX, EMOI[IMHUX Ta PO3YyMOBHX
pecypciB. CydacHi BUXOBaTelNll MOBUHHI BMITH THYYKO aJanTyBaTH OCBITHIN MpolLEC
70 1HTEPECIB Ta MOTPeO CBOIX BUXOBaHIIIB. MeToro Mae OyTH HE MPOCTO Tepeaaya

3HaHb, HABUYOK Ta 3710HOCTEH, a pO3BUTOK OCOOMCTOCTI AUTHHHU.
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[Tpodeciiina qisIbHICTH BUXOBATENIB JOMIKIIBHUX 3aKJIa/1B HAJCKUTh 10 THUITY
«WTIOHA-IIIOAMHAY). BUXoBaHHS niTel € OaraTorpaHHUM IPOLIECOM, IO MOTpedye
NOCTIAHOT B3a€EMOJIi 3 HMMHM 4Yepe3 TIpy, IHJIMBIAyaldbHI Ta TPYNOBI 3aHSITTA,
CIpsIMOBaHI Ha BCEOIYHUI PO3BUTOK OCOOMCTOCTI. BuxoBarensb 30cepemKy€eThCcsl Ha
G13M4HOMY, TICUXOJIOTIYHOMY Ta MOpaJbHOMY (OopMyBaHHI JUTUHU, IO
CYNpOBODKYEThCS ~ 3HAYHUM  TMICUXOEMOLIMHUM  HaBaHTaxeHHsAM. [Ipodecis
BUXOBATEIsl  TPATUIIIAHO  BBAXKAETHCS  JKIHOYOK, MO0  JOMA€  JIOJAaTKOBUX
ncuxo(di310J0TTUHUX Ta eMOIIMHUX BUKIIHMKIB [2, ¢. 48].

[Ipodecis mnenaroriB AOWIKUIBHOI OCBITH BHPI3HAETHCA OaraTOrpaHHICTIO,
CKJIQIHICTIO Ta MOCTIHHOIO AUHAMIKOKO. OCKUIBKM OCHOBHUM 00 ’€KTOM IXHBOI
TSJIBHOCT1 € JITH, iK1 rnepeOyBaroTh y ¢a3l aKTUBHOTO (PI3MYHOrO Ta TMCHUXIYHOTO
PO3BUTKY, BUXOBATEJl MMOBUHHI MaTH BUCOKUN PiBEHb MPO(ECciiiHOT KOMIIETEHTHOCTI,
BOJIOMITH IIMPOKUM CIIEKTPOM METOJIB 1 MPUHAOMIB MEJArOT19HOTO BIUIMBY Ta BMITH
THYYKO IX 3aCTOCOBYBaTH. BaXJIMBUM € TakoX yMIHHS JoJaTH NpodeciiiHl TpyaHOoI],
NiATPUMYBATH BIacHe mpodeciiiHe 310poB’s Ta 3a0€311eUyBaTH BUCOKY €(DEKTUBHICTD
nparl y moJeHH1H aisuibHOCTI [1, ¢. 223].

[0MOBHMM 3aBIaHHSM Cyd4acHOTO BHXOBATENs 3aKjaay JOIIKUIFHOI OCBITH €
MOCTYTIOBE 3BUILHEHHS B1J] CTEPEOTHUITIB Ta CTPYKTYPYBAHHS MPOIIECIB MUCIICHHS, SIK1
PU3BOMASTH IO MEPEOIIHKHA BIACHOT MpodeciitHOl MPaKTUKKU Ta CTABJICHHS J0 JITEH.
TinbKKM CHOpaBXHIA 3CyB Yy CBIJOMOCTI BYMTEIIB MPU3BEIE /0 3MIH Y BChOMY
OCBITHBOMY TPOIIECI.

CyyacHomy 3akiaay AOUIKUILHOI OCBITHM TOTPIOEH BHUXOBAaTENb, SIKUH € HE
IPOCTO «BUUTEIEM», a BAKIUBOIO (DIryporo A JITEH, 110 CHOPHUSE PO3BUTKY IXHbOI
OCOOHMCTOCTI; TeAaror, SKui Moxe e(GeKTHUBHO IJIaHyBaTH Ta CTPYKTYpyBaTu
OCBITHIH MpolieC, TPUMAIOYM IHTEPECH AITeH y IEHTPl yBaru, ajie BOJAHOYAC TOTOBUM
BIIXWJISITHCST BiJl BCTAHOBJICHOTO IUTAHY Ta QJaNTyBaTHCS JO PEaJbHOCTI; IMEIaror,
AKUW MOKE TPUIMATH CaMOCTIIHI PIILIEHHS Y CKJIAAHUX CUTYaIlisX Ta nepeadavyaru ix
MOXJIMBI HACIIJIKH, @ TaKOX CXWIBHUN J10 CIHIBIIpalll, Ma€ IMCUXOJIOTO-TeAaroriyi
3HaHHA, & TaKOX CydacHi 1H(OpMaIIHHO-KOMYHIKAIIHI TEXHOJIOTIi Ta 3[aTHUM 10

CaMOOCBITH Ta caMopeQJIeKcii.
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VY cydacHOMY CyCHIJIBCTBI NICUXIYHE 37I0POB'S 3aKJIaliB JOMIKIIHLHOI OCBITH €
HaraJIbHOI MPOOJIEMO0. X0oua B 3aKJIaJlaX JOMIKLIHbHOI OCBITH BHKOPHUCTOBYIOTHCS
TEXHOJIOT1i, MO CHPUSIOTH 3I0POB'I0, BUXOBATENI TAKOX MMOBHHHI MIKIYBATUCS PO
BJacHe Omaromoiy4dusi. 3pOCTaroui BUMOTH, IO CTaBIATBCA JO BHUXOBATEIIIB
JEP>KaBOIO Ta CYCHIJIBLCTBOM, a TAKOXK SIKICTh OCBITH MPU3BOJATH JIO MCUXOJIOTTYHOTO
Ta emoIiiHoro crtpecy. IIpodecis BuxoOBaTens XapakTEPHU3YEThCS CKIATHOIO
B3a€EMOJIIEI0 3 JITbMH, OaThbkamMHu Ta Kojeramu. Pi3HOMaHITHI BUKJIMKHA Tpodecii
IPU3BOJASATH /10 BUCHAXKEHHS, OAHIEIO 3 POPM SKOro € mpodeciiine BUTOPAHHS.

CunnpoM npodeciiHOro BUTOpaHHS CIiJ PO3yMITH mOpodeciiiHuil cmaj, 1o
XapaKTePU3YEThCSA TMOCTIMHUM TCHUXOJOTIYHUM CTPECOM Ta 3MIHAMH B CTPYKTYDI,
3MiCTi Ta sikocTi podoTu. Llel cmaa € HacHiKOM 3ITKHEHHS 31 CKIQAHUMHU POOOYNMHU
oOcTaBMHAMH, fKI CYO'€KTUBHO CHIPUHAMAIOTh TMOCTPaXIaidl sIK CTPECcOBl Ta
HENPOAYKTUBHI.

Buropannsa € ogHuMm 13 mOposiBIB mpodeciiiHoi  aedopmariii  0coOUCTOCTI.
Bucokuii piBeHb cuHIpOMY TPO(]ECciiHOr0 BUTOpaHHS HETATHUBHO MMO3HAYAETHCS Ha
TICUXOJIOTIYHOMY Ta COMaTUYHOMY 37I0pOB’1 IEAAroriB, Ha B3aEMHHAX 3 BUXOBAHIISIMH
Ta Ha SKOCT1 BUKOHYBAHOI IeIaroriyHoi AisapHOCTI. [3, ¢.179].

BuxoBareni 3akmamiB JOMIKIILHOI OCBITH MPAIIOIOTh y HECTAOLILHOMY Ta
€MOI[IHHO BHUMOIVIMBOMY CEpEIOBHMLIl, $KE BHMara€ IIOCTIHHOI yBaru Ta
CIIOCTEPEKEHHS 3a B3aEMOJIEI0 B OCBITHINA cuctemi. CTpec BUHUKAE udepe3 Oesniu
cTpecoBUX (PakToOpiB 1 O€3MepepBHO HAKOMMUYYETHCS B yCiX cPepax KUTTS. Y Hall yac
BIIUYTTS 3JaTHOCTI KOHTPOJIOBATU MOJIi € BUPIIIAIbHUM. SIKIIO BUXOBATENb pearye
HAJICKHUM YHUHOM Ta aJanTUBHO, HOro TOBEAIHKA € OUIbII YCHIIIHOI Ta
e(eKTHBHOIO, a TaKOX IIJBHIINYE HOro MPOAYKTUBHICTH Ta BIEBHEHICTH Yy COOI.
HeanexkBarna peakiiis, HaBIakd, NPU3BOAWTH JO BuropaHHa. Komu Bumoru
(BHYTpILIHI Ta 30BHIIIHI) MEPEBaXal0Th pecypcH (BHYTPILIHI Ta 30BHIlIHI), OamaHC
MOPYIITYETHCA.

Criiikuii ab6o miacTynmHUN aucOajaHc HEMUHYYE MPU3BOJIUTH JO BUTOPAHHS.

BuropanHs € He nuile pe3yabTaToM CTPeCy, ajle i HACIIAKOM HEKEpOBAaHOTO CTPECY.
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XapakTepHuM Juisi ipodecii BUXOBATENsl € HASBHICTh TaKUX CTPEC-UMHHUKIB
SIK: HU3bKa COIliaJIbHa OIliHKa, HAaJAMIPHI €MOI[iliHI Ta IICUXOJIOT14HI IIepEeBaHTAKCHHS,
HEBHU3HAYCHICTh, MOBCSAKACHHA pyTHHa Tomlo [1, c. 215]. Takox 10 Takux (hakTopiB
MOKHA BIJTHECTH HACTYIIHI: BHCOKY BIJIMOBIJAJIBHICTh 3a MITeH; aucOamaHC Mix
IHTEeKTYyalbHUMHA Ta EHEPreTUYHUMHU 3YCWUISIMH; Ta HEBIANOBIAHICTE MIXK
0COOMCTUMH pecypcaMu, MOPaJIbHUM BH3HAHHSAM Ta MaTepiaJlbHOK KOMIIEHCALIEIO;
BUCOKHUI CTYIIHb HAalpyTd Ta KOHQIIKTY B IpodeciiHOMY CepeqoBHIli; HeTOCTaTHI
YMOBHM ISl MpodeciiiHOi camopealizalii; pyTHHHI poOodYl MpOIECH; BIJICYTHICTb
BU3HAHHS; HEPEaNTICTUYHI OUYIKYBaHHS IIOAO MPOAYKTUBHOCTI; HE3IaTHICTH a0o
HEMOXJIMBICTh PO3JIIIUTA 0COOMCTE Ta MPOPECIHE KUTTS; CXUIBHICTD JI0 €MOIIHHOT
PHUT1THOCTI.

Takum urHOM, pOOOTa BUXOBATEIIB PAHHHOTO JUTHHCTBA € OJHIEI0 3 HANOIBII
eHeproeMHuX Ipodeciii chorojeHHs. BoHa BHMarae 3HAYHUX 1HTCICKTyaIbHUX,
eMOIIHHUX Ta McUxoioriyHux pecypceiB. [IpodecionanizM BUXOBaTenass PAHHBOTO
JTUTUHCTBA CKJIaJla€Thcsl 3 Oararbox KOMMOHEHTIB. CydacHi BHXOBAaTelll paHHLOTO
JUTUHCTBA TIOBMHHI BMITH THYYKO aJamnTyBaTH OCBITHIM MpolleC /10 1HTEpeciB Ta
notped cBOiX yuHiB. MeToro Mae OyTH He mepeaada 3HaHb, HABUYOK Ta 3/110HOCTEH, a
PO3BUTOK OCOOMCTOCTI MUTUHU. HallBaxIMBIIIMM 3aBIaHHSIM Cy4acHOTO BUXOBATEIIsI
PaHHBOTO JUTHUHCTBA € IIOCTYNOBE 3BUIBHEHHS BiJl CTEPEOTHUMIB Ta PO3BUTOK
MUCJICHHS, IO TIEPEOIIIHIOE BIIacHI MpodeciitHi i Ta CTaBICHHS 10 AUTHHH. TiTbKA
CIPaBXKHS 3MiHA CIIPUAHATTS BUXOBATENIB PAHHBOTO JUTUHCTBA MOXKE TIPU3BECTH JI0
3MiH Yy BChOMY OCBITHhOMY Ipoilieci. [Ipodeciss BuxoBarenss paHHbOIO JUTHHCTBA
CBOT'OJIHI XapaKTepU3YEThCA CBOEIOD 0ArarorpaHHICTIO, CKJIAJIHICTIO Ta JUHAMI3MOM.
OckilbKu BOHa 0€3MOCEPeIHbO BIUIMBAE HA JIITEH, SIKI IIBUAKO PO3BUBAIOTHCS SK
b13u4HO, TaK 1 PO3YMOBO, BHXOBATelll IMOTPEOYIOTh IPYHTOBHOI IIIJTOTOBKH,
3MaTHOCTI TOCTIMHO aJanTyBaTd CBOi METONM Ta MPUHAOMH HAaBYAHHS, a TaKOX
KOMIIETEHTHOCTI I BUpIMIEHHS NpoQeciiHUX 3aBaaHb, 30epiraroud Ipu LbOMY

BJacHe O1aronoayyys.
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OIITUMIBALIA KEPYBAHHSA PYXOM KOCMIYHOI'O AITAPATY
NP BUKOHAHHI 3AJAHUX TUHAMIYHUX MAHEBPIB

AHoraniss. B poOotri mnpoBeneHa oOIiHKa €QEKTUBHOCTI BUKOPUCTAHHS
IpocenbOBaHUX pakeTHUX ABUTYHIB (/IPJ) mpu BHKOHaHHI 3aJaHUX JTUHAMIYHUX
MaHEBpIB B HABKOJIO3eMHOMY mpocTtopi. OCHOBHA yBara mpuijieHa pakeTaM-HOCISIM.
MOXIMBICT TIJIABHOTO PETYJIIOBAHHS BEIMYWHH TATH JIBUTYHA JTO3BOJISE 3MIHIOBATH
il, 3a/I0BOJIbHSIOYM HEOOX1JHI YMOBHU ONTHMAJIBHOCTI PyXy B3IOBXK CHHIYJISPHOI
IyTH, 1[0 ONTUMAJIBHO JIs PAKETH B CEPEOBUIII 3 OMOpoM. Lle BayKIMBO TakoX MpH
BHUBEJICHHI Ha OpOITY MUIOTOBAHUX amapariB, OCKIJIbKH Ja€ MOXKJIUBICTh 3HU3UTH
PU3HKY TIEPEBAHTAKCHHS CKITTaXKYy.

KuarouoBi cioBa: KOCMIYHUN amapar, pakeTa-HOCIM, JMHAMIYHMA MaHEBD,

pylLlIiiiHa CUCTEMA, ONTUMAJIbHE KEPYyBaHHs, CEPEIOBHUILE 3 OTIOPOM.
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Beryn. Ha cyuacHoMmy eTami pO3BHTKY CyCHUJIBCTBA aKTyallbHUM € pO3poOKa
JOCJIIJIKEHB 3 KOCMIYHOT TeMaTuku. Lle moB‘s3aHo 3 BaXKJIMBOIO MPOOIEMOIO 3aXUCTY
IJIaHETH BiJI acTepoigHOI HEOEe3MeKHu, OCIIKEHHIO pecypciB 3emiil 3 KOCMOCY,
MOBEPHEHHSIM 3aIliKaBJIEHOCTI 10 AociikeHHss Micsis, Mapcy Ta mosicy acTepoiiB.
3a3HaunMo, 110 TpobsieMu 1€l cepu MisNIbHOCTI 0a3ylOThCS Ha PO3BSA3aHHI JyXKe
CKJIQJIHAX HAayKOBO-TEXHIYHHUX 3a7a4 3 BHUKOPHCTAHHAM METOJIB MaTeMaTUyHOTO
MOJICJIIOBAHHS Ta TeOpii ONTHUMAIBLHOTO KepyBaHHs, Hanpukian [1,2,3]. OcobnuBo 1e
BAXJIMBO TpPU BHUKOHAHHI MAHEBPIB y KOCMIYHOMY MPOCTOpPI 3a BIJACYTHOCTI
MOXJIMBOCTI ~€HEPreTUYHOI MIANUTKUA 3 3eMJil. 3a3HauuMO, IO B MPAKTULI JIs
MBUIIEHHS €(EKTUBHOCTI PO3B‘A3aHHS TEXHIYHUX MPoOsieM BUKOPUCTOBYIOTh JIP]l,
B SIKOMY IepeadadeH0 MOXUJIMBICTh IUIABHOI 3MIHM BeIMYMHM TArH. Lle cyTTeBO
HOJIMNIIYE EKCIUTyaTalliiHl MOXJIMBOCTI JBHUTYHIB 1 3HIDKYE Macy  HE0OXiJHOTO
3amacy manuBa. AJie TpH I[bOMY BHHHUKAIOTh HAyKOBO-TEXHIYHI MPOOJIEMH, IO
noTpeOyIOTh MOMEPEIHIX PETETbHUX J0CIIHKEHb.

MeTow pgaHOro JAOCHIIKEHHS € - MPOBECTH IMITAIIMHUM aHam3 3a
BUKOPHUCTAHHS METOJ[IB MAaT€MaTUYHOTO MOJENIIOBAaHHS 1 METOMAIB ONTHUMAJIbHOTO
KepyBaHHS [JIsl OYIiHIO8AHHS MOMJIMBOCTI MiABUIIEHHS €()EKTUBHOCTI BUKOHAHHSI
MaHEBpIB 3 BKazaHUMU jaBurynamu JIP/1.

Po3B‘sizanns 3aaauvi. /|1 ofepxaHHs OLIHOK €()EKTUBHOCTI 3MIHHU BEJIMYUHH
TSITU paKkeTHOI pyuIiiiHOi cuctemu KocmiuHoro amapaty (KA) mamm monudikBaHO
KJIACUYHY MOJENII MareMaTUyHy MOJelb PAKETHOTO JBUTYHA BEJIMKOI THTH.
HeoOxinnicTe 11 Momudikaiii moB's3aHa 3 HEAJCKBATHICTIO B KJIACHYHIN MoJeml
¢yHKUIi pakeTHOro ABUryHa: P=gV- p,s, ne P — BelW4YuMHa TITW JBUTYHA, ¢ —
BUTpaTa poOOYOro Tijia, MPOMOPIIHHA TUCKY py B Kamepi 3ropsiHHs, V — MIBUIKICTD
PaKETHOTO CTPYMEHS, p;, — BeTUYMHA TUCKY aTMoc(depH, B SIKii Mpaloe IBUTYH, § —
IJIOMIA BHXIJHOTO Tepepidy comvia. Sk 0aunmo, KO JBUTYH BHMKHEHO (g=0),
KjacuyHa (opMmyna Ja€ 3aMiCThb OYIKYBAaHOI'O HYJISi HEKOPEKTHE 3HAYEHHS pys. Y
cTarTi [4] npexncrasiieHa cOpMySIbOBaHA aBTOPOM 111€i pOOOTH MaTeMaTH4Ha MOJEIIb
PaKETHOTO JIBUTyHA, IO JO3BOJISIE TOYHO OOYUCIUTH BEIUYUHY TATH Y BChOMY

Jlianas3oHi 3MIiHU py: BiJ HYJSA 10 MAaKCUMAJIBHO JOIYCTUMOTO KOHCTPYKIIIEIO JBUTYHA
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TUCKY Pomar- LI€ peamizyeTbes 3a paxyHOK BUKOPHCTAHHS THUCKY B KaMepi 3TOpSHHSA
K (DYHKITIT KepyBaHHS.

3a BHUKOPHCTaHHA pPO3POOJIEHOTO  YIOCKOHAJICHHS KJIACUYHOT ~ MOJeni
c(hopMyITbOBaHO BapialliifHy 3aJa4dy MpPO BHBEACHHS PakeTH-HOCIS 3 aBuryHom J[PJI
HAa HU3bKYy MOHTaxHYy opOiTy. IlepeBara ABUTYHA, IO JPOCENIOETHCS, BUSBUIIACA
€(eKTUBHOIO y 3B'SI3KY 3 TUM, IO PyX PaKeTH B CEPEIOBUIIII 3 OMOPOM OMHCYETHCS B
TEepMiHaX Teopii CHHTYJISIPHUX KepyBaHb. [Ipy mboMy TsATa IBUTYHA MMOBUHHA TIJIABHO
3MIHIOBAaTHCS 3a BEIWYMHOK. BaxnmBe 3HAYeHHS 11 OCOOJMBICTH PETyIIOBaHHS
BEJIMYMHM TATM Ma€ [UIsl PaKeT-HOCIiB MIJIOTOBaHUX OO0'e€KTIB, 3a0e3Meuyrouu
3HIDKEHHSI PU3MKIB MEPEBAHTAXKEHHS IS WICHIB eKinmaxy. [ oTpuMaHHS OIHKH
e(PeKTUBHOCTI BHUKOPUCTAHHS JPOCEIILOBAaHWUX JBUTYHIB CcPOpMyJIbOBaHI Ta
PO3B‘s3aH1 BapialliifHi 3a/1a4i PO BUKOHAHHS THUX K€ MAHEBPIB PAKETOIO 3 JIBUTYHOM
nocTiitHoi Taru. J[ns aHamizy TecTtoBoro Oyna oOpana kiacwuHa 3amada [ommapna.
OOuncrneHHsT TPOBEACHO TPU MOJCIBHUX TPUIYIMICHHAX TMPO CUIY OMOpY
armocthepu: F(h,v)=bv2exp(-ah) Ta TPOTUTUCKY: p;s=wexp(-vh). Po3paxyHOK
BUKOHAHO TIPU HACTYNHUX BeIWMYMHAX mapameTpiB [2]: b=60, a=75, w=0,5, v=100.
[Ipy 1bOMy OTpUMAHO ONTHUMAaJbHI OE3pO3MIpHI BENIUYMHU (YHKIIOHATY 3a/1adi
lognapna: BHUcoTa MmaMoOMy pakeTH 3 JPOCEIbOBaHWN IBHTYHOM /,,=1,399, a 3
JBUTYHOM  TOCTIMHOI TATH Nmax=1,054. Otxe, BHCOTa MITHOMY pPaKeTH 3
JPOCEIHOBAHUM JABUTYHOM 3HAYHO BHIIE.

BucnoBkun. OtTpumaHi pe3ylbTaTH TEPEKOHJIMBO CBIT4aTh TMPO IepeBary
BUKOPHCTAHHS JBUTYHIB, KOHCTPYKIIiSI SIKMX JIO3BOJISIE 3MIHIOBATH BEIIMYUHY TATH Y
JOCUTh IMUPOKUX MEXKax TMiJ Yac BHKOHAHHS PAKETOI 3aJaHMX MAaHEBPIB Y
armocdepi mianetu. Llg mepeBara 3pocTtae y pas3l pO3MIMPEHHS Jlana3oHy
JOMYCTUMUX 3HaYeHb BeNWYMHU TArH. llpakTuyHa peamizaiis 3a3HAYEHOTO
PO3IIMPEHHS] MOXe OyTH TIOB'I3aHa 3 KOHCTPYKTHBHUMHU TpoOnemamu. [Ipu
NOTIPIIEHH] A€pOJMHAMIYHUX XapaKTEPUCTHK KOPIYCYy pPAKETH BKa3aHa IepeBara
30UTBLIYETHCS.

AKTyanbHICTh CTBOPEHHS PAKETHOrO JBUTYHA, 3/aTHOTO TMpAaIIOBaTH Ha

pekuMax TIIMOOKOTO JPOCENIOBAaHHS, MIJAKPECIIOEThCS TaKOXK y PAlll CHEIladbHUX
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nyOnikanii. 3okpema, y podorax [5-7] BkasyeTbcsa HeoOX1aHICcTh HasgBHOCTI P/l Ha
OOpTy TakMX KOCMIYHHX amapariB SK ITPOCKTOBAHWNM KOCMIYHUN CMITTE301pHUK,
OCOOJIMBICTIO SIKOTO € 0araropa3oBICTh BKJIIOYEHHS PAKETHOI PYIIIMHOI CHCTEMH 1

PETyJIIOBaHHSA TSATU B HIIMPOKOMY JI1alla30Hi.
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MULTIMODAL DATASETS

Abstract. The paper presents a comparative analysis of clustering methods - k-
means, DBSCAN, Gaussian Mixture Models and Spectral Clustering - applied to
multimodal datasets containing numerical, textual and categorical features. The
theoretical foundations of each method are discussed, procedures for heterogeneous
data preprocessing and selection of appropriate similarity metrics are described.
Computational experiments evaluate partition quality using the Calinski-Harabasz
index, Davies-Bouldin index and Silhouette Coefficient. It is established that GMM
and Spectral Clustering demonstrate consistently higher quality on multimodal
datasets, while k-means retains an advantage in computational speed. Practical
recommendations for method selection based on dataset structure are proposed.
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Clustering is a key task in unsupervised learning, the essence of which lies in
grouping objects based on maximizing intra-cluster similarity and minimizing inter-
cluster similarity [1, p. 341]. Over the past decade, the scale and variability of data in

industrial systems have increased significantly: modern datasets increasingly
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integrate numerical sensor readings, textual descriptions, graphical content, and
categorical attributes. Such data structures are classified as multimodal [2, p. 15].

Traditional clustering approaches, particularly the k-means algorithm, have been
optimized primarily for use with Euclidean numerical spaces [3, p. 178]. Applying
these methods to heterogeneous data requires significant preprocessing steps and
does not always guarantee effective results. In contrast, algorithms based on density-
based clustering (DBSCAN), probabilistic models (GMM), or spectral graph theory
demonstrate greater adaptability to working with nonlinear structures and mixed
feature types [4, p. 523].

Despite the existence of a significant number of studies devoted to individual
algorithms, a comprehensive comparative analysis in the context of multimodal
datasets remains under-explored. The aim of this article is to systematically compare
four widely used clustering methods (k-means, DBSCAN, GMM, and spectral
clustering) using a unified methodology on multimodal data, as well as to formulate
practical recommendations for their application.

The k-means algorithm aims to minimize the sum of the squares of the distances
from each point to the centroid of its corresponding cluster. The objective function is

formalized as follows:

J =k Xlx -l

where u denotes the centroid of the k-th cluster, and the summation is
performed over all points within each cluster [3, p. 180]. Since the algorithm is
sensitive to the choice of initial parameters, in practice it is advisable to use the k-
means++ modification [5, p. 2], which ensures a distribution of initial centroids that
minimizes the initial error.

The main limitation of the k-means algorithm is the assumption that clusters are
spherical and that the variance is homogeneous, which restricts its application when
dealing with complex geometric structures and datasets containing significant outliers
[6, p. 65].
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The DBSCAN (Density-Based Spatial Clustering of Applications with Noise)
algorithm performs clustering based on an analysis of local data density: a point is
classified as a cluster member if its e-neighborhood contains at least the specified
threshold MinPts [7, p. 226]. Key advantages of this method, which are crucial for
analyzing real-world data, include the ability to automatically determine the number
of clusters and effectively identify noise.

At the same time, the effectiveness of DBSCAN depends on the choice of the
parameters ¢ and MinPts, which requires prior knowledge of the data distribution
density. The algorithm demonstrates low performance when processing datasets with
non-uniform density. Furthermore, when working with multimodal data, it is
necessary to predefine a common similarity metric for heterogeneous features, which
significantly affects the accuracy of the results [4, p. 527].

The GMM method models the data distribution as a mixture of K Gaussians:

p(x) =Y mc N(X | the D),

where 7 is the weight of the k-th component, w is the mean vector, and 2 is the
covariance matrix of the corresponding component [8, p. 430]. The parameters are
estimated using the expectation-maximization (EM) algorithm. The Gaussian mixture
model (GMM) determines the probability of each object belonging to a cluster, which
objectively reflects the uncertainty of the classification process.

Key drawbacks of GMM include sensitivity to deviations from a Gaussian data
distribution, as well as high computational complexity when working with
multidimensional feature spaces, due to the need to invert covariance matrices [9, p.
204]. The use of diagonal approximation of the Y matrix allows this effect to be
partially minimized.

Spectral clustering is based on constructing a similarity graph W among data
points, computing the Laplacian matrix L = D - W (where D is the diagonal matrix of
vertex degrees), and subsequently clustering in the eigenspace of matrix L [10, p.

1403]. This approach is effective for detecting clusters of arbitrary geometric shapes
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and does not require prior assumptions regarding the statistical distribution or density
of the data.

Selecting a kernel for constructing a similarity matrix is a critical step. When
working with multimodal data, it is advisable to use composite kernels or individual
kernelization methods for each feature type, followed by integration of the results
[10, p. 1407].

Multimodal datasets include features of various types: numerical (continuous
and discrete), categorical, binary, text-based, and others. The main challenge with
such data is the heterogeneity of scales and metrics, which makes it impossible to
directly apply Euclidean distance to mixed feature types. The following approaches
are most commonly used to form a unified feature space [2, p. 43]:

e 0ne-hot encoding - for processing categorical features;

o TF-IDF or Word2Vec/FastText - for vector representation of text data;

e normalization (min-max or z-score) - for scaling numerical features;

e Gauer’s metric - as a generalized distance measure for datasets with mixed

feature types.

The Gauer metric is defined as a weighted average normalized distance,
calculated separately for numerical and categorical features [11, p. 860]. For
numerical variables, the normalized absolute difference is used, while for categorical
variables, the equality indicator is used. Thanks to this approach, the Hauer metric is
the de facto standard for clustering mixed data.

The quality of clustering is evaluated in the absence of ground-truth labels by
using internal indices. This paper employs three metrics [6, p. 80]:

The silhouette coefficient (SC) for object i is calculated using the formula: s(i)
= (b(i) - a(i)) / max{a(i), b(i)}, where a(i) is the average distance to other objects
within the same cluster, and b(i) is the minimum average distance to objects in the
neighboring cluster. The SC value lies in the range [-1, 1], with values close to 1
indicating a higher quality of partitioning.

The Kalinski-Harabash (CH) index is calculated as the ratio of inter-cluster

variance to intra-cluster variance. Higher values of this index correspond to a more
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efficient clustering. A significant advantage of this index is its low computational
complexity.

The Davis-Bouldin (DB) index defines the average ratio of the sum of intra-
cluster variances to the distance between centroids, where lower values indicate
higher clustering quality. This metric is sensitive to cluster configuration, ensuring
high informativeness even when clusters have complex geometric shapes [12, p.
224].

Three types of datasets were created for the comparative analysis (Table 1).
Numerical features were normalized using z-scores, categorical variables were
processed using one-hot encoding, and text data were vectorized using TF-IDF,
limited to the 300 most frequently used tokens. When applying the DBSCAN, GMM,
and spectral clustering algorithms, distances between objects were calculated using
the Hauer metric in a mixed feature space.

Hyperparameter optimization was performed using the grid search method: for
the k-means and GMM algorithms, the number of clusters K € {2, ..., 10} was varied;
for DBSCAN-the parameters ¢ € {0.3, 0.5, 0.8, 1.2} and MinPts € {3, 5, 10}; for
spectral clustering - the number of clusters K € {2, ..., 10} and the Gaussian kernel
parameter y € {0.1, 1.0, 5.0}. The selection of the optimal configuration was based on
maximizing the silhouette coefficient (SC) on a validation set comprising 30% of the
total data volume.

The computations were performed on the following hardware configuration: an
Intel Core i7-12700H processor (2.3 GHz) and 32 GB of RAM. The algorithms were
implemented in Python 3.11 using the scikit-learn 1.3, pandas 2.1, and numpy 1.26
libraries [13]. To ensure the statistical significance of the results, each algorithm was

run 10 times, and the obtained values were then averaged.
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Characteristics of the datasets used

Table 1.

n

Numerical

Dataset Description objects | characteristics Categorical Text
Customer base of the online store
DS-1 (UCI Online Retail) 4338 6 3 0
DS-2 Product revu_ews (Amazon Product 3000 4 p 1 (TF-IDF)
Reviews, sample)
DS-3 Medical dataset (UCI Heart Disease, 1025 g 5 0
extended)

Table 2 presents the values of clustering quality metrics for four methods across

three datasets, assuming the use of optimal hyperparameters. An analysis of the

results allows us to identify a number of important observations.

Table 2

Clustering quality metrics (SC - Silhouette, CH - Calinski-Harabasz, DB -

Davies-Bouldin)

Dataset k-means | k-means DBSCAN DBSCAN GMM GMM Spec. Spec.
SC CH SC CH SC CH SC CH
DS-1 0.47 412 0.38 287 0.53 491 0.51 468
DS-2 0.31 218 0.29 174 0.40 304 0.44 352
DS-3 0.42 378 0.35 251 0.49 447 0.48 432

Note - The best SC result for each dataset is highlighted in green.

For the DS-1 dataset (which consists exclusively of numerical and categorical
data), the GMM algorithm demonstrated the highest performance (SC = 0.53; CH =

491), slightly outperforming spectral clustering (SC = 0.51). The k-means algorithm

ranked third (SC = 0.47), which is due to the presence of non-compact clusters in the
customer database. The DBSCAN method showed the lowest results (SC = 0.38) due

to the uneven density of customer subgroup distribution.

For the DS-2 dataset, which includes a text modality, spectral clustering yielded

the best results (SC = 0.44). This is consistent with theoretical findings that clusters

in TF-IDF space have nonlinear geometry, which is more effectively handled by a

202




spectral approach [10, p. 1410]. The GMM algorithm ranked second (SC = 0.40). The
low performance of k-means (SC = 0.31) and DBSCAN (SC = 0.29) confirms the
limitations of these methods when working with sparse text spaces.

On the DS-3 dataset (medical data with mixed features), the GMM model
demonstrated the highest performance (SC = 0.49), while the results of spectral
clustering were comparable (SC = 0.48). It is worth noting that the Davis-Bouldin
(DB) index for the DBSCAN algorithm on this dataset was 2.14, which is the highest
value among the methods studied and indicates the low quality of the resulting

clustering.

Table 3

Average training time (seconds), averaged over 10 runs

Dataset

k-means

DBSCAN

GMM

Spectral

DS-1 (n = 4338)

0.8

4.2

3.1

18.7

DS-2 (n = 3000)

1.2

5.8

4.0

22.4

DS-3 (n = 1025)

0.3

11

0.9

53

The data presented in Table 3 confirm the significant performance advantage of
the k-means algorithm: the processing time for the largest dataset, DS-1, was 0.8 s,
whereas for spectral clustering, this figure reached 18.7 s. The quadratic
computational complexity of the Laplacian matrix, O(n?), is a significant limitation of
spectral methods [10, p. 1412]. For effective scaling to large datasets, it is advisable
to use approximation methods, in particular the Nystrém method [14, p. 2152].

Based on the analysis, the following recommendations have been formulated

regarding the selection of a clustering method for multimodal datasets:

o k-means: the optimal solution when numerical features predominate, spherical
clusters are present, and there is a need to minimize computational costs or
ensure real-time data processing.

« DBSCAN: it is recommended for use when the dataset contains a significant
amount of noise, the clusters have arbitrary geometric shapes, and there is no

prior information about their number.
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e GMM: the recommended option for working with normally distributed data,
tasks requiring probabilistic interpretation (soft clustering), as well as for
analyzing mixed-type datasets of medium size.

e Spectral clustering: demonstrates the highest performance when working
with non-linearly structured data (particularly text data), in cases of low linear
separability of clusters in the original space, as well as in scenarios where
result quality takes priority over algorithm execution speed.

It is worth highlighting the effectiveness of ensemble approaches: in particular,
pre-determining the number of clusters using GMM followed by the application of
the k-means algorithm allows for the integration of the advantages of both methods
[9, p. 211]. Similarly, combining DBSCAN (for identifying noise components) and
spectral clustering (for performing the main partitioning) helps improve the overall
quality of modeling [15, p. 9].

Within the scope of this study, a systematic comparison of four clustering
methods - k-means, DBSCAN, GMM, and spectral clustering was conducted based
on three multimodal datasets. It was found that methods capable of modeling more
complex structures (GMM and spectral clustering) provide higher segmentation
quality according to the silhouette coefficient (by 12-40% compared to k-means). At
the same time, the k-means method demonstrates a significant advantage in training
time, which is 20-25 times shorter than that of the spectral method.

It has been established that the integration of text modality leads to a significant
decrease in the effectiveness of all the methods considered; however, under such
conditions, the relative advantage of spectral clustering increases. The application of
the Hauer metric is an effective tool for unifying the feature space; however, its use
requires careful normalization of the numerical components.

Prospects for further research include: the development of adaptive kernel
functions for automatically accounting for heterogeneous feature types; investigating
methods for scaled approximation of spectral algorithms on samples containing more
than 10° objects; and the integration of dimension reduction methods (UMAP, t-SNE)

as a preprocessing step prior to clustering.
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EFFICIENCY OF GROWING DIPOROUS MUSHROOMS IN
GREENHOUSES

Abstract. It has been proven that the technology of growing two-spore
mushroom (Agaricus bisporus) is effective when using successive stages using a
solution of cellulase and succinic acid. As a result of the research, it was found that
the use of cellulase enzymes and succinic acid in the composition of irrigation water
contributes to an increase in the hydrolysis of cellulose contained in the substrate and
an increase in the transformation of nutrients from the substrate into the biomass of
the edible mushroom two-spore mushroom (Agaricus bisporus). When using
solutions of cellulase and succinic acid, the chemical indicators in the two-spore
champignon are improved due to an increase in the content of: proteins by 12.5%,
carbohydrates - 9.0% and fats - 9.0% (P<0.05). Irrigation of the champignon

substrate with water containing 0.01% cellulose and 0.01% succinic acid increases
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the yield of mushrooms by 14.1%. The technological process of growing
champignons includes four independent but interrelated technologies: preparation of
the substrate (compost), preparation of the covering material, cultivation of the
planting material — mycelium (mycelium) and cultivation of the crop. After the
compost is covered with mycelium, covering is required — application of covering
material. It is necessary for the formation and growth of fruit bodies. At the same
time, the cover soil prevents the compost surface from drying out, retains moisture
necessary for mushroom growth, promotes gas exchange between the substrate and
the external environment, and, due to the slightly alkaline reaction (optimal pH value
7.4), converts acidic products of mushroom metabolism into bound forms.
Keywords: edible mushroom, champignon, technological processes of
cultivation, covering mixtures, inoculation, compost, solutions of cellulase and

succinic acid.

Edible mushrooms, in particular, champignons, are a valuable dietary product, as
they contain all essential amino acids, fiber, which normalizes the activity of
beneficial microflora in the human body, and removes toxic substances, including
cholesterol, from the body [1, p. 77; 2, p. 5]. They contain minerals, a number of
vitamins, as well as biologically active substances that have antitumor, antiviral, anti-
inflammatory and other medicinal properties. At the same time, mushrooms contain
few lipids and easily digestible carbohydrates, which makes them low-calorie. The
development of the production of edible mushrooms, especially champignons, in
Ukraine is gaining wide practical importance [3, p. 810; 4, p. 703].

The technological process of growing champignons includes four independent
but interrelated technologies: preparation of substrate (compost); preparation of
covering material; cultivation of planting material - mycelium (mycelium);
cultivation of crops [5, p. 83; 6, p. 79].

To prepare the cover soil, peat (90%) was used with the addition of sand and
chalk (5%). Cover mixtures were also prepared from sandy and light loamy soils,

river sand, perlite, zeolite, etc. The components were mixed and sieved through a
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sieve with a hole diameter of 3—4 cm, after which they were disinfected. For this
purpose, a formaldehyde solution was used (10 dm3 with a mass concentration of 3—
4% per 1 ton of cover soil) or the mixtures were steamed for 6-10 hours at a
temperature of 60—70°C [7, p. 275].

Inoculation of the substrate with mycelium was carried out at a temperature of
the latter 25-28 °C. Depending on the type of mycelium used, the rate of its sowing is
determined. 500 g of compost mycelium or 300—400 g of grain mycelium are applied
per 1 m?. It should be noted that an average of 100 kg of substrate is placed per 1 m?
of a rack or bed. The bulk of the seed mycelium, about 80%, is applied to a depth of
12-15 cm, the rest is evenly scattered over the surface and slightly compacted. After
inoculation, the surface was covered with paper, which was moistened daily. The
substrate temperature during this period was maintained within 22-25 °C, the air
temperature was 1-3 °C lower.

The humidity of the compost was about 68%, the air - 93-98%. During the
growth of the mycelium, fresh air can not be supplied to the cultivation room. The
mycelium grew well even at a 2,0% concentration of CO2.

Growth phases: | — mycelium growth; Il — transition from vegetative growth to
fruiting (started approximately 2 weeks after applying the covering material and
ended with the beginning of fruiting); 1l — fruiting. Well-prepared compost was
permeated with white, thick mushroom mycelium for 14-20 days. After that, the
paper was carefully removed and thrown away.

Peat (90%) with the addition of sand and chalk (5% each) was used to prepare
the cover soil. Cover mixtures were also prepared from sandy and light loamy soils,
river sand, perlite, zeolite, etc. The components were mixed and sieved through a
sieve with a hole diameter of 3-4 cm, after which they were disinfected. For this
purpose, a formaldehyde solution was used (10 dm® with a mass concentration of 3—
4% per 1 ton of cover soil) or the mixtures were steamed for 6-10 hours at a
temperature of 60—70°C.

The cover soil was applied to the surface of the compost in an even layer 3-5 cm

thick. In the first week after its application, the compost temperature was maintained
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at (22-25) °C for rapid growth of the mycelium. The cover soil was watered daily so
that water passed through it but did not wet the top layer of compost with the
mushroom mycelium. Approximately 2 weeks after the top dressing, the mycelium
reached the surface of the cover soil. At this time, the temperature in the room was
reduced to 18 ° C by ventilation. For 2-3 days after this, watering was continued.
However, immediately after the formation of fruiting body embryos - primordia,
which falls on the 15-17th day from the moment of applying the covering soil,
watering was stopped. During this period, the room was ventilated: the CO2
concentration should not exceed 0.2%. When the fruiting body embryos reached the
size of a pea, watering was resumed. The water consumption rate was 1 dm® per 1 m?
per day (in two doses).

The mushroom began to bear fruit 21-23 days after budding. Fruiting bodies
appeared periodically. This is called the waves of fruiting in mushroom growing. It is
due to the fact that after the appearance of the maximum number of mushrooms and
their collection, the mycelium is replenished with nutrients and water for the
appearance of the next wave, which begins in 6-10 days. The first two waves are the
most productive.

During the fruiting period, the optimum air temperature was — 16 °C, relative
humidity — 85-90%, CO2 concentration — up to 0.1%. To ensure optimal gas regime
parameters, ventilation of the room is required at the rate of 3—4 m’/m’ h. The harvest
period lasts 30—60 days, during which 5—6 waves are formed. However, the first three
waves, which end on the 30-40th day, provide 70-80% of the total harvest.
Therefore, extending the harvest period beyond these periods is economically
inexpedient.

When using solutions of cellulase and succinic acid, the chemical indicators of
the two-spore champignon are improved due to an increase in the content of: proteins
by 12.5%, carbohydrates - 9.0% and fats - 9.0% (P<0.05). Irrigation of the
champignon substrate with water containing 0.01% cellulose and 0.01% succinic acid
increases the yield of mushrooms by 14.1%. The greatest economic efficiency in the

technology of two-spore champignon under the action of cellulase and succinic acid
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was obtained when using filtered water containing 0.01% cellulase and 0.01%
succinic acid. The cultivation efficiency was 275.5 hryvnias for 9.84 kg per 1 m?,
which is 34.2 hryvnias, or 14.2% more than in the control variant.

Therefore, the technological process of growing champignons includes four
independent but interrelated technologies: preparation of substrate (compost),
preparation of covering material, cultivation of planting material - mycelium
(mycelium), and cultivation of the culture using solutions of cellulase and succinic

acid.
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bopucesuu bopuc Bosiogumuposuy

JOKTOp BETEpUHAPHUX HayK, podecop,

npodecop kadenpu 6iomopdoriorii xpedbetnux M. akaj. B. I. Kacksinenka
HamionaneHuit yHiBepcuTeT 6iopecypciB i MPUPOTOKOPUCTYBaHHS YKpaiHu
boxkorbko Poman PomanoBuy, JlicoBa Bikropis BikTopiBHa

KaHM/IaTH BETEPUHAPHUX HAYK, TOICHTH,

noueHTH kadeapu 6iomopdonorii xpedetHux M. akaj. B. I KacbsHenka
HamionanpHuit yHiBepcUTET 610pecypciB 1 IPUPOAOKOPUCTYBAHHS YKpaiHU

M. KuiB, Ykpaina

MIKPOCKOIIYHA BYJOBA HUPOK IIYPIB JIIHII WISTAR

AHotamisi: IIpoBeaeHO TICTONOTIYHI JOCHIIKEHHS HUPOK 18 KIIHIYHO
3I0pPOBUX CTATEBO3pUIMX LIypiB JiHIT Wistar: 6 n1ypiB BiIkoM 2 Micslll, 6 IIypiB BIKOM
3 wmicsi Ta 6 nrypiB BikoM 4 wmicsiii. KokHa BikoBa rpyrma BKJIrO4asia mo 3 camiii ta 3
caMku. BcraHoBiieHo, 10 B yCiX JOCTIIKEHUX ITYPIB MIKPOCKOIYHA OyJ0Ba HUPOK
nozibna. [Toka3aHo reTeporeHHICTh Oy/I0BM HUPKOBUX KIyOOUKIB y Til camiil HUPII.
VY pi3Hux kiayOoukax O/HiI€T HUPKU KUTHKICTh KIITHH Me3aHrito pi3Ha. [Ipu mpomy B
KIyOOuKax 13 MEHIIOK KUIBKICTIO KIITHH ME3aHril0 KpPOBOHOCHI Kamuispu
PO3LIMPEHI, MICTATh OLIbIIE KPOBI, a MNPOMIKKH MK MNETISIMA KPOBOHOCHHUX
KaIuJIsIpiB OUIBIII MTOPIBHIHO 3 KIIYOOUKaMH, y SKUX PEECTPyBaJIach OLIbINA KUIBKICTh
ME3aHT10LUTIB. Y MPOKCUMATIbHUX 3BUBUCTUX KAHAJIBISIX Y YACTHHH €MiTETaIbHUX
KIIITAH S7pa BUIITOBXYIOTHCS y MPOCBIT. YC1 BIAJIIU CUCTEMHU 30IpHUX KaHAJBIIIB
BKPUTI KyOIYHUM €MITETIEM.

Kurouosi cioBa: urypu, niHiga Wistar, HUpKU, MIKpOCKOIIYHa Oy10Ba, HUPKOBI

KJIyOOUYKH, HUPKOB1 KaHaJIbIIl, et [ene.
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Beryn. Illypm € mnommpeHo TBAapUHHOK  MOJCIUIIO Yy  YUCICHHUX
JTOCHIHKCHHSX, Y TOMY YHCI ¥ y BeTepuHapHii MmeauuuHi [1; 2; 3]. s anekBaTHOl
OLIIHKA MOPQOJIOTIYHUX 3MIH B OpraHi3mi HIypiB, 110 BHUHUKAIOTh BHACIIIOK ii
pPI3HOMAHITHUX YWHHHKIB, HEOOXiHO MaTH sKOMOIa IIOBHIIN JaHi MIom0 ix
Mopdoorii.

OpHi€ro 13 HailyacTille BUKOPUCTOBYBAaHUX Y UYMCICHHUX JOCHIIKEHHAX JIIHIM
mypiB € miHis Wistar [4; 1; 5]. IIpote maHi momo MiKpOCKOIMYHOI OymOBH iXHIX
HUPOK y JIOCTYIHIN JiTeparypi € HenoBHUMU [6; 1]. Buxonsuu 3 1boro, Mu mpoBeu
JeTalibHI T1CTOJIOTIYHI JOCTIKEHHS HUPOK IIypiB JiHii Wistar.

Marepianu Ta meronu. Y poOOTI BHKOPUCTAHO 18 KIIHIYHO 3A0POBUX
CTaTeBO3pUINX IIypiB JiHiT Wistar: 6 mypiB BikoM 2 Micili, 6 IIypiB BikoM 3 MicsIIi
Ta 6 urypiB BikoM 4 micsi. KoxkHa BikoBa rpyma BKiIrOdanga mo 3 camili Ta 3 CaMKH.
VYcix mypiB yTpUMyBaii BIIMOBITHO J0 YNHHUX CTaHIAPTIB 1 TYMAaHHO €BTaHA3yBaJIH
iHransauiiauM  BBeleHHsIM CQO: 0e3 MonepeaHbOro 3arOBHEHHSI EKCIO3UIIHHOT
KaMmepu 1M rasom [7]. Yeci poOOTH 13 LypaMyd TPOBOJWIU BIJMOBIAHO 0 3aKOHY
VYkpainu No 3447-1V «Ilpo 3axuct TBapWH BiJI JKOPCTOKOTO ITOBODKCHHS» 13
JOTPUMAHHSAM €TUYHUX MPUHIIMITIB €KCIIEPUMEHTIB Ha TBapuHax [8; 9].

[Ticns eBranHasii MPOBOAWIM TMATOJIOTO-aHATOMIYHUN PO3THUH IIypIB METOOM
MOBHOI eBicIeparllii, 1 B KO)KHOTO IIypa JJIsSi TICTOJIOTIYHUX JOCIIKeHb BlIOMpPaAIH
oouasi Hupku. Hupkwm ¢ikcyBanmu y 10% pozumni ¢opmaniny (pH 7,2-7.4),
3HEBOJHIOBAJIA B €TAHOJIAX 3POCTAOUO1 KOHIIEHTpAIIil, TPOBOAMIN Yepe3 XJI0podhopm
1 3anmuBasin B mapadid. ['icronoriydi 3pi3M TOBHIMHOK 6—8 MKM ¢apOyBanu
reéMaTOKCUJIIHOM 1 €03WHOM, BUBYaANM MiJ Mikpockoriom MC-100X (Micros, ABcTpis)
Ta pororpadysaynu 3a gonmoMmororo dotonacaaku NDPL-2 (2x%).

Pe3yabTaTn Ta 00roBopenHsi. BcranorieHo, mo y nrypiB JiHii Wistar Bikom 2—
4 mics1ii MIKpOCKOIigHa Oy/10Ba HUPOK Oyiia OJTHAKOBOIO Y caMOK 1 camiriB. KiryOouku
HUPOK TIPEJCTaBIEHI KPOBOHOCHUMH KalllsipaMHu, Yy SIKAX KIITHHU EHJOTENII0
3HAXOMSIThCS HA TOBCTINA Oa3aibHIi MeMOpaHi. MK IMMU KanijsipaMu JIOKaTi3y€ThCs
Me3aHTi (IHTEPCTHUIIH KIIyOOYKiB), MPEACTABICHUN MIKKIITHHHUM MaTPUKCOM 1

Me3aHTionuTaMu. BiomMo, 10 i BHYTPIIIHbOKJIYOOYKOBI ME3aHTI1OLMTH 37aTHI 0
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CKOPOYEHHS 1 PEryIIO0Th MOTIK KpoBl y KiyO6ouky [10; 11]. V koxHil gociiakeHii
HaMM HUPII KiJIBKICTh ME3aHTIOIUTIB OyJia pi3HOIO 1 KopeltoBaja 3 MOPG OO YHUMHU
0COOJMBOCTSIMU HUPKOBHX TLICIb y ILJIOMY.

Y TUX HHUPKOBUX TUIBIMX, SKI Majdd MEHITYy KUIBKICTh ME3aHTIOIHTIB,
KPOBOHOCHI KamluJisipu OyJiM 3HAYHO PO3IIUPEHI, Y IXHHOMY MPOCBITI 3HAXOAMIOCH
OuIbllIe KPOBI, a MPOMDKKM MK METISIMH KPOBOHOCHUX KamUISIpiB OyJlIH IMOMITHO
OUTPIIMMH TIOPIBHSHO 3 KIyOOUYKamH, y SIKUX peecTpyBaiach OulblIa KiTbKICTh
ME3aHT101UTIB.

[IpokcumanbHl 3BUBUCTI KaHAJbLI Mald OKpyrty (opmy, a iXHI emiTelialbHi
KIITAHA Majd MMHUCTY IUTOIUIa3My 1 pO3TAIlOBYBAIMCh Ha JOCUTh TOBCTIN
OazanbHiil MeMOpaHi. MiCIIMH peecTpyBajloCh BUIIITOBXYBaHHS SIZIEP €MITEIIOIUTIB
MPOKCUMAJIBHUX 3BUBUCTUX KAHAJBINB Yy MPOCBIT MUX KaHAJBIIB Ta HASBHICTH Y
IIOMY IMPOCBITI O1JIKOBOi PEUOBHHH.

VY nerni I'enne i HM3XiHA 4YacTHUHA MIKPOCKOMIYHO Oylna cXoXka Ha MpsAMi
KPOBOHOCHI CYJIMHHU, OCKUIbKM 1i emiTeniii OyB CXOXKMH Ha KIITUHU EHIOTENII0
KpPOBOHOCHHUX cyauH. I[Ipore y mpocBiTi HU3XAHOI 4YacTUHU Tmetial [enne Oymu
BIJICYTHI KJITUHU KpoBi. BucxinHa yacTuHa I1i€l NeTl TakoK OyJia BKpUTA MJIOCKUM
emiTeNnieM, KU, Mpote, MOP(MOIOTIYHO 3HAYHO BIAPI3HABCS BiJ KIITHH €HJOTEIIIO
KPOBOHOCHHX CY/IHH.

JluctanpH1 3BUBUCTI KaHAIBII Manmu (opMmy, CXOKy Ha OBai, 1 4acTo Oynau HE
30BCIM TpaBuiIbHOI (hopmu. [{uTommasma KIiTHH X emiTenio Majia MHUCTUN BUTTISI,
a BUINTOBXYBAaHHS s/Iep KJIITHH Yy TPOCBIT ITUX KAHAIBINB, SIK y MPOKCUMAaTbHUX
3BUBUCTUX KaHAJIBIIX, HE BUSIBIISIIOCH.

VYei Biainu cucteMu 301pHUX KaHAJBIIB MaJIM OJHAKOBY MIKPOCKOMIIYHY OYy/I0BY
1 OyJIi BKPUTI KYOIYHUM CTITETIEM.

BucHoBkH

1. MikpockoniyHa Oy/0Ba HUPOK y CaMIliB 1 caMOK 1ypiB JiHiT Wistar Bikom 2—
4 micili noji0Ha.

2.V pi3HUX KITyOOYKax OJHI€T HUPKHU KUIBKICTh KJIITUH ME3aHT1I0 Pi3HA.
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3. ¥V xiry0oukax 13 MEHILOK KUIbKICTIO KJIITHH ME3aHT1I0 KPOBOHOCHI KamuIsipH
pPO3IIMPEHI, MICTATh OUIbIIE KPOBI, a MPOMDKKM MDK TMETIIMH KPOBOHOCHHX
KamnijsipiB OUIbII TOPIBHIHO 3 KIIyOOUKaMu, y SIKUX peecTpyBaiach OuIblIa KUIbKICTh
ME3aHT101IUTIB.

4. YV NpoKCUMaJIbHUX 3BUBUCTUX KaHAJIBISIX MAa€ MiClle€ BUIITOBXYBaHHS sep
YACTUHU KJIITUH iXHBOTO EMITEJII0 Y TPOCBIT.

5. Vei Binainu cuctemMu 301pHUX KaHAIBLIB BKPUTI KyOIUHUM EMITEINiEM.

CIIMCOK BUKOPUCTAHUX IKEPEJI:

1. De Miguel R., Vallejo R., Kegler K., Kreutzer R., Mayoral F. J., Okazaki Y.,
Ortega P., Polledo L., Razinger T., Richard O. K., Sanchez R., Warfving N.,
Domeénech A., Weber K. Onset and progression of postmortem histological
changes in the kidneys of RccHanTM:WIST rats // Frontiers in Veterinary
Science. — 2025. - Vol. 12. — Article 1578579. — DOL:
10.3389/fvets.2025.1578579.

2. Singh R., Patel A., Kumar S. Histopathological evaluation of hepatotoxicity
induced by experimental compounds in Wistar rats // Toxicologic Pathology. —
2024. — Vol. 52, Issue 3. — P. 245-258. — DOI: 10.1177/0192623324123456.

3. Lopez M., Herndndez J., Garcia P. Histological and ultrastructural alterations in
rat myocardium under experimental cardiotoxicity // Journal of Comparative
Pathology. — 2023. — Vol. 198. — P. 45-56. — DOI: 10.1016/.jcpa.2023.01.004.

4. Agalakova N. ., Mikhailova E. V., Piankov A. A., Nadei O. V., Ershov 1. A,
Galagudza M. V., Bagrov A. Y., Romanova I. V. Expression of Pro-Fibrotic
Factors in Cardiac Tissue of Wistar and Sprague-Dawley Rats during the
Development of Chronic Kidney Disease // Journal of Evolutionary
Biochemistry and Physiology. — 2023. — Vol. 59, Ne 6. — P. 941-950. — DOI:
10.1134/50022093023060020.

5. Survase S., Wadulkar R., Satpute K., Syed S. M. Ameliorative Effect of
Euphorbia milii Des Moul Leaves Against CCl4 Induced Hepatic Damage in

217



10.

11.

Wistar Rats // Journal of Pharmaceutical Innovation. — 2026. — Vol. 21. — Article
398. - DOI: 10.1007/s12247-026-00398-7.

Ibezute A. C., Igiegie O. D. Kidney function assessment in Wistar rats: The role
of Dalium guineense and Annona muricata in modulating water balance, urinary
biomarkers, and kidney histology // Bio-Research. — 2024. — Vol. 22, No. 3. — P.
2420-2431. - DOI: 10.4314/br.v22i3.1.

baxonmina O. 1., I'yma C. I'., Koxemsikia FO. M., Hacioymiin b. A., Onemxo O.
A., Spomenko H. O. PoGora 3 naboparopHUMHU TBapuHaAMU: OIS Ta
BIITBOPEHHS MoJieiel maroyioriyHux craHiB. — Oneca: [omirpad, 2023. — 96 c.
Pesnikop O. I. 3aranbHi €THYHI NPUHIMINA EKCIIEPUMEHTIB Ha TBAapUHAX.
[lepmuit  HamioHansbHUM KoHrpec 3 Oloetuku / O. TI. PesnikoB //
Enpoxpunonoris. —2003. — T. 8, Ne 1. — C. 142-145.

Amuxtina O. JI. IlpaBoBi acmektd mpu poOOTI 3 EKCHEPUMEHTAIbHUMHU
tBapuHamu / O. JI. Anuxrina // Cporogenns 1 6ioetuka / [pen. koneris: 1O. L.
KynnieB (Biam. pea.) Ta id.]. — K.: BJl «ABinienay, 2011. — C. 244-250.
Koanpuyk O. B., Iletpenko I. M. Hedpon sk crpykrypHO-(pYyHKIIIOHAIBHA
OJUHUIS HUPKU: Cy4yacH1 YSIBICHHS PO MEXaHi3MHU cekpellii Ta peadbcopouii //
Berepunapna meauuuna Ykpainu. —2025. — Ne 1. — C. 12-19.

Ebefors K., Lassén E., Anandakrishnan N., Azeloglu E. U., Daehn 1. S.
Modeling the glomerular filtration barrier and intercellular crosstalk // Frontiers
in Physiology. — 2021. — Vol. 12. — Article 689083. — DOLI:
10.3389/fphys.2021.689083.

218



CULTURE AND ARTS
(ADDITIONAL)

VIIK 784.93

Hasporcbkuit Bacuibs BeeBostonoBuu
npod. Kadenpu ConbHOTO CIIBY,
Haponuwuii aptuct Ykpainu

Opnecbka HalllOHAJIbHA MYy3WYHA aKaJIeMis
iveH1 A. B. HexxnanoBoi

M. Oneca, Ykpaina

METOINYHI ACIIEKTHU POBOTHU HAJl CHEHIYHOIO
IHTEPIIPETAIIIEIO MAPTII JOH )KYAHA B OIIEPI MOIIAPTA

AHoTanisi. Y cTarTi poO3MIANAIOTBCS METOAMYHI OCOOTMBOCTI HABYAHHS
CTYZIEHTIB cueHiyHoi iHTepnperamnii naptii JJon Xyana B omepi B.-A. Mouapra.
AHaI3YIOTHCS TPUHIUINA (POPMYBAaHHSI CLIEHIYHOTO 00pasy, BOKaJIbHO-BUKOHABCHKI
Ta aKTOPCHK1 aCMIEKTH POOOTH HAJT TIAPTIETO.

Kuaruogi cioBa: Bonbdranr Amaneit Monapt, onepa «/lon XKyan», ciieHigHa
IHTepHpeTallisi, BOKaJbHa Me/1arorika, orepHe BUKOHABCTBO, CLIEHIYHUN 00pa3, mapTis

Hon JKyana, MmeTonrka HaB4aHHS.

[Iporiec HaBYaHHS CTYICHTIB 1HTEPIpPETAIlil OMIEPHUX MAPTii 3aBKIU BUMArae
OaraTtorpaHHOro MiAXOMy, IO MOEAHYE TEXHIYHI HABUYKH, aKTOPCHKY MaMCTEpPHICThH
Ta TIMOOKE PO3YMIHHS 1CTOPUKO-KYJIBTYPHOIO KOHTEKCTY. 30Kpema, omepu B.A.
Mouapra, 3aBIsSKU CBOIM CKIAAHIN ApaMaTypriufiid CTPyKTypi, sIK 3a3Ha4ajau Oararo

JTOCTIAHUKIB HOTO TBOPUYOCTI, BUMArarOTh BiJI BUKOHABIIIB HE TUILKU BUCOKOTO PIBHS
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BOKAaJIbHOI MIJTOTOBKM, a ¥ 3IaTHOCTI MepeAaTd BHYTPIIIHE >KUTTA NEPCOHAXKIB,
3pO3yMITH XHI MOTHBH Ta MOYYTTS, SKI YaCTO NMPUXOBaHI 32 30BHIIIHIMU JiSIMH.

InTepnperanis onepHoi mnaptii [JJon JKyana B onHoiimeHHii omepi B.A.
Mouapra € omHUM 13 HaAMCKIAIHINIMX 3aBIaHb JUIS CTYAEHTIB, SIKI HABUAIOTHCS
akangemiyHoMmy Bokaiy. Jlon JKyan — 6aratorpaHHuil nmepcoHax, KUl € TO€THAHHIM
CIOKyCHHKA, (putocoda, TpariyHOro repos Ta OO0XKEBUILHOTO. Po3ymiHHS 1€l
0araTo3Ha4YHOCTI Ta 3/[aTHICTh MepeAary il 4yepe3 BUKOHAHHS BUMAarae BiJl CTYICHTIB
BUHSTKOBHX HAaBUYOK Y Pi3HUX aCHEKTaX BOKAJIbHOI Ta CIICHIYHOT pOOOTH.

CydacHa BOKajbHAa Mearorika CTUKAeTbCAd 3 HEOOXIJHICTIO (pOpMyBaHHS Ta
3aCTOCYBaHHSI 1HHOBAI[IITHOT METOJMKK HABYAHHS CTYACHTIB IHTEpIIpETAallli OMEepHUX
napTii, sika Ma€ BKJIIOYaTH HE JIMIIE HABYAHHS BOKAJbHIA TEXHILI, a ¥ PO3BUTOK
aKTOPCHKOI MaWCTEepHOCTI Ta 30aradeHHs 3HaHb Yy cdepi 1CTOPUKO-KYIBTYPHHUX
KOHTEKCTIB XyI0’)KHbO-00Pa3HOTO 3MICTY OMEp Ta i iXHIX MEePCOHAXKIB HA OTEPHIN
cueHl. 3acTOCyBaHHsSI BMKJaJladyaMM BOKally TaKOi METOIMKH 3/1aTHE IO3UTHUBHO
BIUIMBAaTU Ha (QOpMyBaHHS 3JaTHOCTI Ta TOTOBHOCTI CTYAEHTIB JO TBOPYOL
1HTepIIpeTallii OMepHUX MapTiH.

Oznaitfomunii eran. Ha npomy erami cTyJeHTH 3HalloMIsAThCA 3 orneporo B.A.
Mormapra «/lon XKyan» Ta i TOJIOBHUM Tepo€eM, MApPTIIO0 SKOTO BOHU MAarOTh BUBYUTH
Ha 3aHATTSAX 3 BOKaNy. 3arajibHe NeAaroriyHe 3aBlaHHS JIaHOTO €Taly IOoJsrae B
TOMY, 1100 CTYIEHTH HE TUIbKH YCBIJOMUIIHN ICTOPUKO-KYIBTYpPHUN KOHTEKCT OTEpH, a
I HaBYWINCS IHTETPYBATHU Il 3HAHHA Yy BIACHY IHTEPIPETAIlil0 OMEPHUX TMapTiil.
BuBuYeHHs KOHTEKCTy OIepd Ta XapakTEpPUCTUKU 1l TOJOBHOIO IMEPCOHAXKA
MOYMHAETHCS 3 O3HAWOMIICHHS CTYJCHTIB 3 1CTOPUKO-KYJIBTYPHUM KOHTEKCTOM €TIOXU
Mormuapra. [lemaror 3HailOMUTH iX 3 OCHOBHHMH COILIAIbHUMHU Ta (GiI0COPCHKUMHU
tedissMu XVIII cTomiTTs, 30kpemMa XxapakTepHUMH JiJisi eroxu [IpocBITHUIITBA 1/1eIMHU
cBO0OOIM, pO3yMy Ta MPOTPECY, a TAKOK COLIAJILHUMU MPoOIeMaMH TOTO Yacy.

JInst  po3yMiHHS  omepu K  BIJOOpaKEHHS I[i€1  €MOXH  HEOOXI1THO
IpOaHaji3yBaTH, IKUM YMHOM ii OCOOJMBOCTI 3HAWIUIM XyJOXHE BITOOpaKEHHS B

omnepi «/lon Kyany». L{g onepa € He TUIBKU OHHUM 13 IIEIEBPIB KIIACUYHOT MY3HKH, a
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i ¢iumocodcbko0 mpUTUElO, B sIKi MounapT BTUIIOE TeMU MOpalii, CBOOOIU BOII,
CIIOKYTH Ta IMOKapaHHSI.

Jaui, Ha 03HalloMYOMY €Tarl CJIiJi MPaIoBaTh 3 NapTUTYPOIO Ta JIOPETO onepu
B.A.Mouapra «/lon XKyan». OcobauBy yBary npuauisioTh TakuM ii ¢parmeHTam, sk
apis Jlon XKyana «3 mammnancekum», cepenana «Deh, vieni alla finestray («O, Buiinu
ckopimey), siky Jlon JKyaH cmiBae B KOCTIOMI CBOIO CIYTM, aKOMIaHyruud coOl Ha
MaHaomiHi. Takok MOKHa O3HaOMHTH CTYAeHTIB 3 AyetoM [lon XKyana 1 Lepninu
(«La ci darem la mano» — «Pyuxky, Ilepmino, nait meni»). Y it cueni Jon XKyan
3anpoiunye Llepniny BiaBigaTH HOTO 3aMOK.

AHami3 KOXKHOI apii, KOXXHOTO PEUYUTATUBY JO3BOJISIE CTYIEHTAM 3PO3YMITH,
SKUM YUHOM MollapT BUKOPUCTOBYE MY3UKY JJIsi PO3KPUTTS TICUXOJIOT1i MEPCOHAXKIB,
3okpema Jlon JKyana. 3aszHaummo, mo xapakrepuuid mist don Kyana cTuib
BUKOHAHHS, WOro pINIy4iCTh Ta TPalIUBICTh Yy peYUTaTHBaAX Ta apisx
BIJIMOBIJATUMYTh [€BHUM MY3WYHUM DIMICHHSIM, SK-OT IMIBUJAKICTH TEMITY,
BUKOPUCTAHHS MaXOPHUX Ta MIHOPHUX TOHAJIBHOCTEH, 3MiHA JMHAMIKH 3BYYaHHS, a
TaKOXX XapaKTepH1 Juisl enoxu Monapra BOKaJibHI MPUKPACU — TPl Ta KaJCHIII].

[lenaror akiieHTy€e yBary Ha TOMY, sIK 111 €JIEMEHTH IMiAKPECTIOI0Th MOPaJIbHI Ta
dimocodcrki 0COOIMBOCTI MEPCOHAkKA, a TAKOK JAOTh MIJKA3KU JIJIS MOAJIBIIIOTO
cueHiyHoro BTieHHS. [IpuminsieThcsi yBara BUBYEHHIO JpaMaTypriuHoi CTPYKTypU
tBOpYy. Jon JKyaH, SK LEHTpaJibHUI MEpPCOHAX, B3a€EMOIE€ 3 PIZHUMHU IHIIHUMU
TepOsiMH, 1 BaXJIMBO, MO0 CTYIEHTH 3pPO3YMUIH, SIK IXHS MYy3HMKa, XapakTep 1 TEKCT
CTBOPIOIOTH JpaMaTHYHy Hampyry. BakiauBo, 1mo0 BOHM YCBIJOMWIIH, IO KOXKHA
CIleHa Hece He TIIbKM BOKaJIbHE HaBaHTaXEHHS, a U mcuxonoriuyxe. [lemaror
MOSICHIOE, SIK MY3WYHI 1HTOHAIlT 3MIHIOIOTHCS 3QJIEKHO Bija Toro, 3 kuM JloH XKyan
B3a€EMOJIIE — 3 KEPTBAMH, 3 JIIOOOBHUMU MMapTHEPAMH, 3 TUMH, KOTr0O BiH oOpaxkae. Ha
IIOMY €Talll CTYJACHTH TMOBHHHI 3pO3yMITH, SIK My3W4Hi ()pa3u Ta iXHSI CHUMBOJIIKA
BIJIMOBIJAIOTH IpamMarypriyHoMy Ta €MOLIHHOMY HaBaHTaXEHHIO POJIEH, 1110 3HAYHO
M1JBUIIUTH IXHIO 3/1aTHICTH JI0 IHTEpIIpETAaIlii.

Jlsis tmuO1Ioro po3yMiHHS KOMIO3UTOPCHKOTO 33JyMy MOXXHA OOTOBOPHUTH 31

cTtyneHtamu auctu B.A.Momapra, 1mo MICTATh PO3AYyMH NpO Te€, SIK BiH OauuTh
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XapakTep CBOro repos, siki pucu odpasy Jlon XKyana Horo mikaBisiTh, a TAKOX SIK BiH
BUKOPHUCTOBYE MY3HUKYy HJisi Tepeaadi Iux puc. PeneTuniiHuil etanm € KJIIOUOBUM
nepioJloM Ipoliecy HaBYaHHS 1HTepnperaiii onepHoi naprii Jon XKyana, Ha saxomy
BUKJIaZa4 BOKaJIy PO3MOYMHAE MPAKTUUYHY poOOoTy 31 cTyneHToM. Ha npomy erari
Bi/IOYBa€ThCA TMEpeXiJ BiJ] TCOPETUYHOTO OCMHCIEHHS TBOPY Ta TMEpCOHaxa 0
HAaBYAHHS NPAKTUYHOMY BTUIEHHIO pOJi B OmepHId mnocraHoBuUl. [IpoBoauThcs
peTenbHe BiAMpaIfoBaHHSI KOXKHOI My3H4YHOI (hpa3u, YUCTOTH, KPACH Ta BUPA3HOCTI ii
BUKOHAHHA B 3arajbHOMy KOHTEKCTI aBTOPCHKOTO 3aayMy Ta MWOro TBOPYOi
IHTepHpeTallii CTyIeHTaMi — MallOyTHIMU ONIEPHUMH CITiBaKaMHU.

[legaror HaBYae CTYAEHTIB MPAKTUYHUM MIpHIiOMaM mepenadl BHYTPIIIHBOTO
crany [lon XKyaHa, moelHy04M B I[bOMY MPOIIEC] METOAM BOKAJbHOI Ta Te€aTpabHOI
Helaroriku. 30Kpema, MeAaror HaByae€ CTYACHTIB MPaBUIBHOMY BHKOPHUCTAHHIO
BHYTPIIIHHOTO MOHOJIOTY, SIKHW JOTIOMara€ yCBIIOMJIFOBATH Ta BHUPa)KaTH MPUXOBaHI
nouytta Ta qymMku Jlon XyaHa, Taki sik HOro 3yXBajiCTh, CYMHIBM Ta Biyaid, 110
BU3HAYAIOTh MOT0 BHYTPIIIHI CTAHU Ta IX BUPAXKEHHS Yepe3 MOTHUBAIlIIO HOro i B
omepi Ta cami 1 aii. [lemaror HaBYae CTYJIEHTIB TOMY, SIK MOAYMKU «IPOKUTHY, a
MOTIM BUKOHATH KOXKHY Jit0. Ha 1iboMy erami megaror HaB4ae CTYACHTIB MpUiioMaM
B3a€MOJIIi 3 HABKOJUIIHIM MPOCTOPOM, IMOKa3ye >KECTH Ta MO3H, 110 MEepeNarTh

0e3MOBHMH BijTuaii a00 BIIEBHEHICTh MIEPCOHAXKA.
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METOAUKA POBOTH HA/I XABAHEPOIO KAPMEH
3 OIIEPH K. BI3E

AHoTanisi. Y cTarTi po3mISIIAIOTHCS METOAMYHI OCOOTMBOCTI poOOTH HAJ
Xabaneporo Kapmen 3 omepu XKopxxk bize. AHami3yloTbCsi BOKaJbHO-TEXHIYHI
TPYAHOIIl, METPOPUTMIUHI Ta CTHJIICTUYHI OCOOJIMBOCTI TBOPY, & TAaKOX MPUHIIUITU
dbopMyBaHHS CLIEHIYHOTO 00pa3y TepoiHi y MPOIeCl BOKAIBHOT MiJTOTOBKH.

Kuarwuosi cioBa: Xopx bize, onepa «Kapmen», XabaHepa, MeI0-COMpPaHo,
BOKaJIbHA METOJIMKA, aKaJeMIYHUN CITiB, CIEHIYHUH 00pa3, BOKalbHA TEXHIKa,

¢dpaniry3pka poHeTHKa, ONIepHE BUKOHABCTRBO.

Omnepa «Kapmen» XK. bize — onuH 13 HaWMOMYJSPHIMIKX TBOPIB Y CBITOBOMY
OTIEPHOMY pernepTyapi, 1€ SCKpaBUM TPUKIAT €IHOCTI JpaMH Ta MY3HUKH,
OpraHivHOTO TIOEHAHHS aKTOPCHKOTO Ta BOKAJIBHOTO MucTenTBa. Onepa HamucaHa y
aHpl (paHIy3bK0i KOMIYHOI orepu 3 OO0OB’S3KOBUMH PO3MOBHHUMH J1aJIOTaMHU.
«JlockoHamicTh apamaryprii, SCKpaBiCTh MEJIOAIN, OPUTTHAIBHICTh TAPMOHIM, OJIUCK
opkecTpoBkH 3poommm «Kapmen» BepmmHO0 (paHIly3bKOi Ta OJHUM 13 HAWBHUIIUX
JIOCSATHEHb CBITOBO1 omepu» [1, c.171].

[Tapris Kapmen B omnepi bize «KapMen» aiis BCix MeL0-CONPaHO 3aBxau Oylia
SIKOIOCh 0COOJIMBOIO, MOYJIMBO, HAaBITh SAKOIOCH 3araJIkOBOIO 1 He3po3yminoro. Kapmen

Iy’Ke PI3HOMAaHITHa y CBOIX MpoOsiIBAX TepoiHsA, TOMY 3acCIiBaTh ii OJIHAKOBO HE
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BUXOAMTH. Ll mapTisg nmpoHU3aHa TO JIFOOOB’ 10, TO MAJKOI MPUCTPACTIO, OCKUIBKU B
Kapmen Bupye sckpaBe >KUTTS y BCIX 1 IposBaX: EKCIIEHTpUYHA, OOXKEBUIbHA,
HEeCIo/liBaHa, HeK pyxae xara cBoOogu. Ilo0 BiATBOPUTH KONOPUTHUHM 1
OBHOKPOBHUI 00pa3 Kapmen, HeoOXiaHI rapMOHIiiHI Ta pUTMIYHI 3ac00H, BIACTHUBI
ICTIAHCHKIN TaHIIOBAJIbHIM MYy3Hulll (0 1CIAHO-IIMTAHCHKOTO (POJBKIOPY CXOIUTH 1
3HAMEHUTHUI «MOTUB POKa» 3 MOro 301JIbIIIEHUMHU CEKYHIaMu).

BoxkamicTii, sika BHUKOHYBaTMME IO POJb, HEOOXITHO MO€JHYBAaTH B coO1
XOPOIIi TOJIOCOBI JIaHl Ta BHYTPILIHIN *KUBUWA 00pa3 IUTraHKH, sikuid OyB 3ayMaHUil
aBTopamu onepu. Konm mounnaem BuBuaTu maptito Kapmen, To po3ymien, mo nonpu
BCIO CBOIO CKJIQJHICTBD ISl MapTisl Ty>Ke IliKaBa 1 MpuBa0InBa.

XabaHnepa — 11e kaHp KyOuHCbKoro (3 ['aBaHM) TaHIlO, IPUYOMY MENOMIT B
HApPOAHOMY CTHJIl OyJiH 3aro3WdeH] KOMIIO3UTOPOM 13 301pKH 1CTIAHCHKUX MICEHBOK,
o He3aJo0Bro o toro Oynu BumaHi B [lapwki. Menomis «Lamour est un oiseau
rebeilley («Y koxaHHs, SIK Yy TTalllKK, Kpuia») Oarata Ha XpPOMAaTU3MHU.
3HIKYBAJLHUNA XPOMATUYHUN pyX MENOAil BUMAara€ BiJl BUKOHABII YyTIIMBOTO
BOKaJILHOTO CIIyXYy, KOOpAHMHAIl1, BUCOKOI CIIBOYOI MO3MIII1, Ky CKJIaJHO yTpUMAaTu
IpU TAaKOMY BEJIMKOMY XOJA1 BHHM3. TaKoXK CTHIIICTHKA IOTO TBOPY J103BOJISIE pOOUTH
portamento abo glissando.

PoGoty Hag «XabaHeporo» MO)KHA PO3JIUIATH Ha KiJIbKa €TalliB: I1JATOTOBYO-
pEeNeTHLIMHAN Ta KOHIIEPTHHUH, KOXKEH 13 SIKUX Ma€ CBOi crenudiuHi 0COOIMBOCTI Ta
BHCYBa€ 0COOJIMBI BUMOTH JI0 1X peai3aiiii.

Peneruriiina MisUIBHICTh BHCYBA€ OCOOJMBI TICUXOJIOTIYHI BHMOTH JI0
0COOHMCTOCTI Ta TEXHIKH, MCUXO(]i3uKK crmiBayku. POOOTY Haj BOKAJIbHOKO MAPTIEIO
CJiI TIOYMHATH 3 JCTAJIbHOIO BUBYCHHS HE TUIBKM CBO€I MapTii, a i yciei omepu
«Kapmen». HeoOximHO TakoX 3 CaMOro IOYaTKy YITKO YSBISATA COO1 MY3WYHO-
CIIEHIYHUI 00pa3 repoiHi.

JIo TpyaHOILIB BHUKOHAHHS CJIIJI BIAHECTH e W (paHIy3bKy MOBY, TOX
HEOOX1THO TPAIfOBATH HAJ MPABWJIBHOIO BUMOBOIO Ta TOYHHM MEPEKIATOM TEKCTY.
Mu BUKOHYBaJIM MapTito (PpaHITy3bKOI0 MOBOIO, YUCHHMIIS TAKOXK roTye (hiHAIBHY apiro

MOBOIO opuriHaiy. lle € HapiHUM KaMeHeM NpH BHBUYEHHI JAHOTO MY3WYHOTO
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marepiany. Tomy ayke BaKJIIMBO OMNpAIIOBaTH BUBYCHHS MOBH Ta BHUMOBY CIIB 3
BUKJIaJlaueM JiJIsi TOro, 100 OyB BIITOYEHUM KOXKEH CKJIAJ 1 MpaBUJIbHa BUMOBA 3
TOYHOIO (ppaHIy3pKol0 (oHeTHKow. [Ipu 1pbOMy cCIti mam'sTard, 0 B CIIBOYOMY
IPOIIECi TOJIOCHI 3BYKH OyyTh TI€IO YH 1HIIIOIO MIPOIO PEAYKYBAaTHCSA, & TAKOXK T€, IO
B aKaJIEMIYHOMY BOKaJll HEMIPUITYCTUME IpacipyBaHHS MPUTOIOCHOTO 3BYKY «R».

Beboro y ¢dpanuy3pkii MOB1I 15 TOJOCHMX, 1 BOHHM PO3PI3HSIOTHCS 3a
NOJIOKEHHSIM SI3MKa Ta TMiAHEOIHHOT 3aBiCH, IO BIAIrpa€ BAXJIUBY pOJb Yy
3BYKOBUTATYBaHHI. HeoOX11HO Takok 3pOOMTH TOYHUM JOCHIBHUM MEPEKIIal TEKCTY
BOKaJIbHUX HOMEPIB ISl PO3yMIHHS 3MICTY KOXHOTO CJIOBA, 1110 BUKOHYETHCS.

Jyxke BaxJIMBO 3YyMUHUTHUCA Ha METPOPUTMIUYHUX OCOOIMBOCTIX Yy
«Xabanepi». IcmaHchkui KOJIOpUT apii — 1l TaHelb, TOOTO 1 KaHpOBa
npuHajaexHicTh. lle He Oamama, HE pPO3MOBIAb, a caMe TaHElb, 3 HA3BOIO, IO
rOBOpUTH cama 3a cebe Xabanepa. TyT CKIaAHUN MyHKTUPHUWA PUTM B
aKOMIIAaHEMEHTI, KU HE 3aBKIU MEPETUHAECTHCSA 3 BOKAIBHOIO KaHTHIJICHOIO JIHIEIO.
[Tin yac BMBYEHHS TaKMX apil-TaHIIB Ba)XJIUBO 3BEPTATH yBary CTYACHTKH Ha Led
0COOJIMBHI MOMEHT, 3MYIIIyBaTH i BUKOHYBAaTH apil0 B CIOKIWHIIIOMY TEMITi, BECTH
BOKaJIbHY JIIHIIO [JIABHO, HABITh MPUOPABIIN HA NEPIIUX MTOPAX CUHKONOBAHUHN PUTM,
mo0 TOMIJIKOBO HE «3acmiBatu» apito HepiBHO. [loTim Tpeba mparoBatu Han
IUXaHHSIM. Po3MmidaeMO pO3CTaHOBKY BAMXIB, 100 HE po3puBatu (pa3yBaHHS Ta
akKLIeHTH Oe3MiICTaBHO, a OpaTH MOAMX Y JOTIYHO TOYHUX MicudxX. JlMxaHHa Mae OyTu
He crtucHyTuM. CmiB mae OyTh OOOB'SI3KOBO Ha OmOpi, 0€3 YOro HEMOXKIIHUBE
IHTOHAILIITHO TpaBuUibHE BUKOHAHHA. [lpu HbOMY cHiBayka Ma€e KOHTPOJIOBATU
BUTpATy AUXaHHA B KOXKHIHM ()pa3l Ta JOBECTH MPOLEC BOKAJI3ALII] 10 aBTOMATU3MY.

VY TexHill 3BYKYy CIOYaTKy HEOOXITHO IpaIfoBaTH HaJ YiTKOIO BHMOBOIO
IPUTOJIOCHOT y CJIOBI, @ MOTIM OJpa3y K 4epe3 YHUCTY IHTOHAIII0 MEPEXOAUTH IO
MOETHAHHS TOJIOCHOI 31 3ByKOM. s TexHika mMa€e BUKOHYBATHCS Ha OIMOPi JUXAHHS.
TexHika ckJiajgHa, aje BOHA HAJa€ JITKOCTI Yy CTBOPEHHI 3BYKY, y camomy cmisi. Ille
0 1BOTO Tpeda J10AaTU HEBEJIMKI 3BYKOBl AKIIEHTM Ha KOXKHOMY CKJIaal JJist
BUPA3HOCTI CJIOBa, JOJATH AaKICHTH B KOXHIA My3u4Hid (pas3i 3 crescendo Ta

diminuendo.
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OTxe, BUBUCHHS TBOPY MO>KHA OPTaHI3yBaTH y TAKOMY TIOPSIKY:
- OmaHyBaTu TEXHIKY Ta XapaKTepHUH 3BYK;
- OmaHyBaTy PaBUJIbHE TUXAHHS;
- CrBopuTH «cBii» 00pa3 Kapmen;
- OmaHyBaTtd Ta BUKOHATH TBIP MOBHICTIO JJIS PO3YMIHHS HOro OymoBU Ta
hopmu;
- BuBuMTH icTOpiI0O CTBOPEHHS TBOpY, MOTO CTHJIb, @ TAKOXK 3pPO3YMITH CEHC
JTITEPATYPHOTO TEKCTY;
- CkyacTu 3arajJibHUM IJIaH KOMIO3MIIi, MpOoaHaji3yBaBIIM NpU oMY (HopMmy,
BKA3aBIIM KyJbMIHAIIIO Ta (hpa3yBaHHS;
- [lpuctynutu 10 «BCHIiBYBaHHS TBODY.
[TimOmBaroum miACyMKH, MOXKHA JTOJIaTH, 110 BCE BUIIIE3a3HAYCHE HA0yBa€E CEHCY
JIMIIE B TOMY BUTIAJKY, SKIIO TIEpe]l BUKOHABIIEM CTOSITUME HAJ[3aB/IaHHS — BUKOHATH
BECh KOMIUIEKC aKTOpa-BOKAIICTA, TOPKHYTHUCS CEPJICllb CIyXadiB 1 JIOHECTH JO HUX

CBO€E CBITOBIIUYTTS.

CIIMCOK BUKOPUCTAHUX KEPEJI:

1.  Kenurcoepr A.K. Ot Obepa 1o Maccue, 24 dpanirysckue onepsl XIX Beka. C.-
[MetepOypr, 2013. 295 c.
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VIIK 792.09

bepJizoBa Ipuna BoronumupiBHa

7011 Kadenpu COTBHOTO CIIIBY,
3aciy»eHa apTUCTKa YKpaiHu

Opecpka HalllOHaJbHA My3WYHA aKajeMis
imeHi A. B. Hexxmanosoi

M. Ogneca, Ykpaina

MAPTII JIPUKO-KOJOPATYPHOI'O COITPAHO
Y TBOPUYOCTI 7K. BEPAI

AHoTanisi. Y crarTi  po3mISAAIOTBCA  OCOONMBOCTI  MApTi  JIPHKO-
KOJIOpaTypHOro compaHo y TBopuocti Jlxysenme Bepali Ha mnpukiagi oOpasiB
Joxunbau Ta BioneTTu. AHamnmi3yr0ThCsl BOKaJIbHO-TEXHIYHI TPYAHOILI, ApaMaTypridHi
(byHKIIIT Ta BUKOHABChK1 OCOOIMBOCTI CONPAHOBUX TMAPTIH y omnepax KOMIIO3UTOPA.

KurouoBi cioBa: JIxyszenmne Bepai, Jipuko-KoioparypHe COMpPaHO, OMEpHE
MHUCTEITBO, BOKaJIbHA TexHika, maptis [[xwibnu, maprtis Biomertu, xomoparypa,

OIICpHAa ,I[paMaTpriH, BOKaJIbHC BHUKOHAaBCTBO.

TepmiH «compaHo» MOXOAUTH BiJl ITAIMCHKOTO CIIOBA «SOPray — «HAJ, TTOHAI.
Jlxepena BU3HA4YalOTh COMPAHO SIK BUCOKHUH KIHOYMW CIIBOYMM TOJIOC 13 Alana3oHOM
BIJl IO MEpIIOi A0 JI0 TPEThOI OKTaBU 3 MEPEXIJHUMU HOTAMU B CEPEIuHl Ipyroi
okTaBu (Big Mi 1o da-aie3). B onmepHOMy MHCTEITBI 3aCTOCOBYETHCS PO3IIMPEHA
Kyacudikaris (IpamaruyHe COMpaHo, JPUKO-IpaMaTUyHe, JipuYHe,
JTIPUKOKOJIOpATypHE, KoJlopaTypHe). Bu3HaunMo 0coOIMBOCTI TOJIOCY COMPAHO.

1. Tpamuuii cmiBy: compaHO — II€ HalBHUIA XIHOYA BOKallbHA TapTis, sKa
BUKOPHCTOBYETHCS B OTIEPi Ta 1HITNX KIIACHYHUX MY3UIHHX KaHpPaX.

2. MoxnuBi oOpa3Hi BTUICHHS: TOJOC 3JaTHUN BUPA3UTH IMIUPOKUM Jiara3oH

€MOIIi} 1 HaCTPOiB, B/l HIKHOCTI JJO PUCTPACTI Ta THIBY.
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3. TexHi4yH1 CKJIAIHOII: BUKOHAHHS BHMAara€ BHUCOKOi TOYHOCTI Ta T'HYYKOCTI
roJIOCY, a TAKOXK KOHTPOJIIO HAJ[ TUXAHHSIM.

KoxkeH 13 KOMIO3UTOPIB, sIKI 3pOOMJIM CBili BHECOK y PO3BUTOK OIEPHOTO
KaHPY, CTBOPUB IIUTy HU3KY >KIHOYMX MEPCOHAXIB, IO BPa)XalOTh PI3HOMAHITTAM
MICUXOJIOTTYHHUX MOPTPeTiB. My3u4HI XapaKTepuCTUKH Ta napTii repoinb [. [lepcema
(Himona), K. I'moka (EBpinika), B.-A. Mouapra (Cy3anna, Llepnina, [lamina, [{apuns
Houi, Jlecnina), K. M. Bebepa (Arara), I. loninerri (Auna boneitn, Jlrouis, Mapis
Crwapt), B. bennini (Amina, Imomxen, Hopma), P. Baruepa (Izonpaa, 3imminna,
Bbpynrinena, Enbza), k. Bepai (xunbna, Bionerra, Aina, Jleznemona, Jleonopa,
neni Maxkb6et, A6iraitne), XK. Opdendaxa (Omimmis, Jxynserra, AnToHis, Cremnna),
. I'yno (Maprapura, JIxxynberta), [Ix. [Tyquini (Manon, Miwmi, Tocka, Hio-gio-caH,
Minni, Typanpor, Jliy, Jlayperra), XK. bize (Mikaena), P. Iltpayca (Camomes,
Enextpa) mnpenctaBnsitoTh CKapOHMIIO I penepryapy CONpPaHO, JTUBOBUIKHO
PI3HOMAHITHY NaJITPY MOXKIMBOCTEN 1ILOTO TOJIOCY 3@ TECUTYPOIO, CUJIOI0, CTYTIEHEM
PYXJIMBOCTI, 110 c(hopMyBaucs, 0€3yMOBHO, BIIIIOBIIHO 10 00Opa3y repoiHi.

Jlxysenie Bepai (1813—1901) — BugaTHU# iTATIMCEKUN KOMITIO3UTOP, aBTOP 26
omep, 0araro 3 AKUX JYHAIOTh 31 CLIEH ONEPHUX TEATPIB YChOTO CBITY BXKE MOHAJ CTO
pokiB. Came Bepai Brmanocst 3poOuTH omepy Cropapli HaApOAHHUM MHUCTEUTBOM. [0
IMOWHM Iy clyXada MPOHU3YE MOETHAHHS HAIIIOHAILHOTO XapaKTepy, BUPA3HOCTI
MEJOAIN 1 3a4apOBYIOUYMX ApaMaTypriuHux pimesnb. pamarypris Bepal yHikajibHa:
KOHTPACTHICTh TOYYTTIB, CHPaBXKHI €MOIlii, IICUXOJOTiYHA TJIMOWHA, CHpaBIi
pealicTUYHl Xy[O0XKHI 00pa3u, HE MPOCTE HACTIyBaHHS >KUTTS, a BTUICHHS B
MUCTELTBI )KUTTEBUX 17€aJIIB.

Jlst JTx. Bepai mapTii conpaHo — MepeBakHO TOJIOBHI; K IIPaBUIIO, 11€ MOJIOA1
repoiHi, TEHJITHI JOHBKH, BIOBH, IPYKUHH, SKI YacTO TEPEKUBAIOTH CHIIbHI
EMOIIiliHI TIOTPSACIHHA, JiBYaTa 3 CHWJIBHUM XapakTepoM 1 BOJEIO, SKI JIIOTh 1
KEPTBYIOTh yCIM 3apaau koxaHHs. Cam J[x. Bep/i He KOHKpeTH3yBaB napTii conpaHo
3a TeMOpoM (THIY) TOJOCY, aj€ CyAs4d 31 3MICTy HOTHOTO Marepiairy, HasBHOCTI

KoJIoparyp 1 TacaxiB, Jlala3oHy Ta HACHYCHOCTI OPKECTPOBOI MapTii MOKHA
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NOJAUIMTH TapTii JJig CONpPaHO Ha JIPUYHI, JIPUKO-KOJOPATYPHI, JpaMaTHyHI
KOJIOpaTypH1 Ta JIPUKO-IpaMaTHIHI.

B omnepi «Pironerro» mapTisi CONpaHO HAJNEXKUTh IOHIA JIBYMHI, CBITIOMY
anreny — Jxwunpni. HalimockoHaminry mOpTpeTHY XapaKTepUCTHKY oOpa3y TrepoiHi,
IO EBOJIIOLIIOHYE MPOTATOM ONEpH, KOMIIO3UTOp 3anuiuae y nepuriii apii «Caro
nome...». My3uka TyT Jierka, JIeTioua, HaTXHeHHa, miana3odH dl — c3. Memnonis,
PO3BUBAIOYHCH, «3aXOIUIIOE» HOB1 BEPIIMHHU, y MEPIIOMY PEUYEHHI MOYaBIIM 3 g 1
3akiHyuMBIIM Ha f, a y JApyromy pedeHHI BHUHUKAIOTh a 1 h Jpyroi okraBwu.
3aKiHYy€eThCs apid HAWPO3TOPHYTIIIOO KAJIEHUIEI0 1 TUXMMU aKOpJaMU TS Hel.

[iro mapTito MOXKYyTh BHUKOHATH CHIBAauKH 3 JIPUYHUM COMPAHO 3 JIETKUMHU
BUCOKMMHM HOTaMH Ta JIPUKO-KOJIOpaTypHUM compaHo. OCHOBHI BHKOHABCHKI
CKJIQJHOIII B i apii MOB’si3aHi 3 BEIMKOIO KITBKICTIO Kosoparyp. Lo ocobmuBy
TEXHIKY HEOOXIJHO pPO3BHUBATH 3a JOTIOMOIOK0 CIICIIaJIbHUX BIIPaB, IO TPECHYIOTh
MJIaBHICTh TOJIOCY.

Jlnst BukoHaHHst poni JXKuibAu HEOOXIJHE COMpPAHO 3 JIETKUMU BUCOKHUMU
HOTAMHM Ta JIOCKOHAJIOK KOJOPAaTYpHOI TEXHIKOIO, HI0 MOSCHIOETHCS HE JIMIILE
OCOOJIMBOCTSIMHU TApPTii, @ 1 ONEpHUM aMmIulya, i€ TepOiHsd — HKHA ¥ OBIp/iMBa, SIK
mutuHa. lle x crocyerbest ¥ HactymHoi maptii 3 «TpaBiatuy», amxe 3a 3aayMOM
KoMrio3utopa Bionerra XBopa Ha CyXOTH, IO BHUKIIOYAE HASBHICTh HAJIMIPHO
MIUTBHOTO Ta CHMJIBHOTO TOJIOCY y BUKOHaHHI. «L{g gapiBHa, caM03a0yTHBO JTrOOMSYA,
BEJIMKOYIIIHO 3peueHa KypTH3aHKa, 10 MOMHPAE BiJl CyXOT, HE Ma€ MPELEICHTIB B
omepi. MabOyTh, nuM BoHa U mnpuBaOmoBasia Bepai. Bona crama oanum 13
HaWIpeKpacHINX, HAW3BOPYUUIMBIIIMX HOro TBOpIHb. | SIK 3aBXAM B MOAIOHMX
BUIAQ/IKaX, My3UKa, KOO BIH ii HAaropoJuB, € i MOPTPETOM, HACTIILKHU X Oaratum,
HACKUIBKH ¥ CBOEPITHUM 3a KosiopuTom» [1, c. 528].

Apis «Addio del passato» — nieHTpaJIbHH 32 3HAYEHHSM €IT130]] TPETHOTO aKTY.
Enizon mpoianHs 3 KUTTSIM 1 MUTTEBOCTSIMU IacTs Mae aiana3zoH el — a2. Jlyxe
BUPA3HUI PUTM: aKIIEHTH Ha CJIa0KHUX JOJSAX 1 TPUBAJIL May3U BUKIIMKAOTh acolialii 3

YTPYAHCHUM JUXaHHSM, 3 (PI3WYHUM BUCHOKCHHSAM. TOHAJIIBHUN PO3BUTOK Bij a-moll
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CIPSIMOBaHUH 710 MapajieIbHOTO, a TIOTIM JI0 OJHOWMEHHOTO Ma)KOpy, TUM CYMHIIIIe
MOBEPHEHHS 10 MIHODY.

OCHOBHI BHMKOHAaBCHKI CKJIQJHONII B Wi apii MOB’s3aHl 3 NPABUIHLHUM
PO3MOIITIOM TUXaHHS MPOTATOM yciel dpas3u, Kl B apii € JOCUTh TOBTUMU. TyT HEMAE
BIPTYO3HUX KOJIOpATyp, Mdiama3oH CEpeaHid, a OTXKe, 10 apil0 MOXYTh B3ATH Ha
030pO€EHHST CTYICHTH KOHCEPBATOpii JJIi PO3BUTKY KAHTHJICHHOTO 3BYYaHHS Ta
JTUXaHHS.

ComnpaHO IIMPOKO BUKOPHUCTOBYETHCS B JIIPUYHHMX, POMAHTHYHUX, KOMIYHHX,
(aHTaCTUYHUX, TpariyHUX Ta CMIYHUX CIOKETaX TBOPIB  €BPOMNEHCHKHUX
KOMITO3UTOPIB. SIcKpaBe 3abapBieHHS TojloCy Ta OJMCK y HAA3BHYAHO BHCOKOMY
pericTpi CTarOTh JJIs aBTOPIB JICKOpaTUBHUM pecypcoM. [losBa mpekpacHoi 1iBH, CITIB
SKOT TTOMIOHWIM 70 M3BIHKUX MTAIIMHUX PYJIaJl, CTAE CAaMOJOCTaTHIM 00Opa30TBOPYHUM
€JICMEHTOM BHCTaBH. JIMBOBMKHI MOJKJIMBOCTI CIIBA4YOK, JUIS SKUX OyJIM HaIMCaHi

naprii, CTajli HEBUYEPITHUM JXKEPEIOM HATXHEHHSI Ta TBOPUHUX 17€i.

CIIUCOK BUKOPUCTAHUX /KEPEJI:

1. Tane I. bpamc. Barnep. Bepau. Tpu mactepa — tpu mupa. Pocros-Ha-/{ony:

®denmukce, 1998. 637 c.
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YIK 782.1

3yenxo Jlapuca IlaBiiBHa

Haponna apructka Ykpainu,

JOLIEHT KadepU COJIbHOTO CITIBY
Opecpka HalllOHaJbHA My3WYHA aKajeMis
imeHi A. B. Hexxmanosoi

M. Ogneca, Ykpaina

OBPA3 TIOHHU AHHHU B OIIEPI B.-A. MOLAPTA «10H KYAH»

AHoTaunis. Y crarti nochimpkyerbes oopa3 [lonan Annu B omnepi Bombdranr
Amaneit Mouapt «/lor XKyan». AHamizyloThCs BOKaJIBbHO-APaMaTUYHI OCOOIMBOCTI
napTii, €BOJIOLIA CLEHIYHOTO oO0pa3y TrepoiHi, ii My3M4YHa XapaKTepUCTUKA Ta
BUKOHABCHK1 TPYJHOIIl Y KOHTEKCTI MOLIAPTIBCHKO1 ONEPHO1 ApaMaTyprii.

Kurouosi cioBa: B.-A. Mouapr, onepa «/lon Kyan», JlonHa AHHa, BoKaJibHa
JpamaTypris, olepHe MHCTEITBO, CICHIYHUN 00pa3, akaJeMIYHUN CITIB, BOKaJbHa

1HTEpHpeTallisi, OnepHe BUKOHABCTBO.

Omnepa Bonbdranra Amanes Momapra «/lon Kyan» — omHa 3 HalBIgOMIMIAX
HE TUTBKHA Y TBOPUOCTI KOMIIO3UTOPA, a i y3araii y cBoeMy *aHpi. BoHa He BTparuia
CBO€1 aKkTyaJlbHOCTI M1 Aoci. Hepinko ii Mo)kHa MoOayuTH Ha KOHUEPTHHUX adimiax, i
BOHA OOOB’SI3KOBO 3TaJlyeThCsl B OyAb-gKIid AMCKYCIi MpO onepHe MUCTEUTBO. «/{oH
XKyaHna» npoJoBXKyIOTh CTABUTU B TaKUX BIJIOMHUX OIEPHUX TeaTpax CBITY, sk [ pani-
onepa, MerpornosiTeH-onepa Ta iH.

Bcim Bimomuii 06pa3 Jlon Kyana. OnHak He MEHIII TPUMITHI 1HII TIEPCOHANKI]
onepu — xiHoui. braropogna i1 cunbHa [loHHa AHHa, OXOMUIEHA MOYYTTSIM OOOB'SI3KY
nepen youtum 0aThbKOM 1 MparHeHHsM 110 cipaBenauBocTi. [Ipocra censtnka Llepiina,
3auapoBana [lon JXyaHom, mpocromyinHa 1 BogHOYAc Imupa. Y TepoiHb PI3HHM 1

TICUXOJIOTTYHHUM MOPTPET, 1 PIBEHb B3aEMO/IIT OIHA 3 OJTHOIO.
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JlonHa AHHa — oAHa 3 TOJOBHUX TrepoiHb. CTBOPIOIOYM 1[I0 MAapTILO,
KOMITO3UTOP OPIEHTYBABCS Ha BOKAJIbHI JaHI CBOEI KOXaHOi, TAJIAHOBUTOI HIMEIIHKOI
nojoBuHi XVIII cr. Bipryo3ne BomominHs belcanto mo3Bomsio il AMBOBHYKHO
BUKOHYBaTH CKJIaJIHI MOIAPTIBChKI Menoxali. Kommo3urop mparHyB 10 11€aibHOTO
MOETHAHHS MY3WKH Ta BUKOHABCHKOT MalCTEPHOCTI.

Ponp JloHHu AHHU — CclpaBXHiil BOKaJbHUN BUKIWK JJIS1 CHIBAUYKU. 3 OJHOTO
00Ky, I1e 3amaibHa iCTIaHChKa JiBYMHA. A OT)KE, BUKOHABUIIS MA€ JIOCATTH SICKPABOTO
3By4YaHHS, B SIKOMY YyTH TE€MIIEPAMEHT TOJIOBHOI repoiHi. Ajie i XapakTepusye He
JIMIIIE HAIIIOHANIBHICTD, a U cTatyc: JJoHHa AHHA MOXOAUTH 3 APUCTOKPATUYHOTO POLY.
VY ii maprii € micue 1 ajsa JipuKu, HDKHOCTI. BoHa BMie mmOOKO BijuyBaTH 1 IO-
CIpaBXHbOMY CTpakaarul. BukoHaBuili HEOOXITHO MalCTepHO OalaHCyBaTH MiX
MMM JIBOMa IIOJIFOCaMH. A JJIg IIbOTO IOTPIOHO MPOJAEMOHCTPYBATH THYYKICTH 1
PI3HOMAaHITHICTh BOKaJLHUX OapB CBOTO rOJIOCY.

TpaguuiiinuM cTaio MOsABY TIEpOiHI HAa IOYATKY OINEpPU 31 CBOIM COJIBHUM
HoMepoM (kaBarnHOw). OnnHak Brepiie JIoHHy AHHY Tisgad 0auyuTh B aHcamOJi —
Hanpy>keHii ciieni 3 Jlon XKyanom. Kazanora nponukae 10 JloHHrn AHHU B 1M BHOUI,
i a1 KiHKM TOTo dyacy I BUTiBKAa cTae OOypiuBOIO. Ii KOpOTKi, ajge CIIOBHEHi
MOYYTTIB PEIUTIKK 3BYydYaTh Y BUCOKOMY pericTpi. BoHu BijoOpakaroTh cTpax, THIB 1
TOTOBHICTh 3axWINaTucs. MomapT BHUKOPHCTOBYE Pi3Ki, ypUBYacTi My3udHi (pasw,
mo0 mepenary 1ed KpaiHiil cTymiHb Hanpyru. bararopa3oBo MOBTOPIOETHCS MOTHB
«I'uiBoM Qypii xaxnuBoi s xouy Tebe 3HummuTH» («Come furia disperata ti sapro
perseguitar!»). JlIoHHa AHHaA 3JUThCS, aje L€ M CBOEpIOHA KISTBA IMOMCTH, LIO
nepenbavae momanblm Jii repoiHi. Y IbOMY eIi30/ll BXKE 3aKJIaJeHO OCHOBY
JPaMaTUYHOTO KOH(MIIKTY, SKUH pO3BUBATUMETHCS MIPOTATOM YCi€T OIepHu.

[Ticns 3yctpiui 3 Jlon JKyaHoM HacTtae TpariyHMid MOMEHT — 3BICTKAa TIPO
cmepth Oarbka JloHHM AHHU. ['epoiHs mpurHiueHa ropem, 1O BiOOpakaeTbcs B
peunTaTuBl, HaNmMcaHoMy y cTpiMkomy Temni Allegro assal — BiH nepeaae nNMOUHY
nepekuBaHb Ta CcyM sATT nouyTTiB JlonHu Awnnu. [liamazon Big e2 10 as2

BiJIoOpakae eMOIliHI Tepenaay BIJ BII4Yal0 10 >Kard NOMCTH. BukopucTaHHS
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IHTOHAIIIM KBapTU Ta KBIHTH, XapaKTEPHUX JJI JACKIaMal[liHOrO CTUIIIO, MIJKPECIIOE
npamaru3Mm cutyaiii. Lleli peunTaruB — mepeIoMHHI MOMEHT y PO3BUTKY 0OOpaszy
Jlonnu AHHH. 3 00pa)XeHOi )KIHKM BOHA MIEPETBOPIOETHCSI HA MECHUITIO 1 IPUCBIUYE
cebe mepeciilyBaHHIO BOMBII OaThka, SKUH HEONMIHHO Mae Oyt mokapanuid. e
NEePETBOPEHHS BU3HAYa€ BCl 11 MOAabIll BYMHKU 1 poOUTH JJoHHY AHHY OJHI€IO 3
KJII04oBUX (piryp B onepi Mouapra.

Hactynuuii 6e3nocepennbo 3a i€ creHoto nyet Jlonnu AnHHu Ta [lona
OtraBio ocratoyHo ¢opmye repoiHto. Y kBapreri Ne 11 BoHa po3yMie, XTO k yOuB
koMaHaopa. [loTpsCiHHA 1 TOpe MOCTYNMOBO 3MIiHIOIOTHCA kKaa00010 momcTH. JloH
OTTaBio HaMaraeTbCcsl BTIIIUTH HapedeHy, ane JloHHa AHHAa HE MOXE 3MUPHUTHUCA 3
BTPArTolo 1 BUMarae Biamiatu. Peunrarus 1 apisg Ne 12 3Bydarh K KIsiTBAa TOMCTH.

Haumi o6pa3 poskpuBaeThest y cexcteTi Ne 21. Ha 111 ckimamHOTO nepernieTeHHs
TOJIOCIB Y TOJIOCI TE€POiHi BIAUYBAIOTHCS PINTydicTh 1 cuia Boii. ['onoc Jlonnn AHHH
3ByYHTh OCOOJMBO TIPOHU3JIMBO, Q)K€ BOHA HEMOXUTHA Yy TPArHeHHi [0
cIpaBelJMBOCTI. Y peuntaruBl Ta apii Ne 25 mepeg HamMu NOCTae HOBa T'paHb
KIHOYOTo 00paszy. Y MepuIux TakTax I1e¢ YYTHI KOJMIIHS PIITYyYiCTh 1 BICBHEHICTb.
Bucxinna intonarist yuctoi kBaptu f-b 1 6araropazoBe moBTOpeHHs TOHY b y m'sitomy
TaKTI MiJICUITIOE MOBJICHHEBUHM TIOYATOK, MIJKPECIIOE BHYTPIIIHIO CHITY TepoiHl. Aje
3'IBJISIIOTBCS M HOBI1 1HTOHAIIIT — CMYTOK, Tyra. [ epoiHs CyMHIBa€ThCs 1 TeTep, KOJIU
THIB TPOXH BILYX, BOHA MOYMHAE YCBIJIOMIIIOBAaTH BCIO CKJIAaJHICTh cutTyauii. L apis
— BXJIMBUHM eTam B eBOjoNii oOpa3y. BoHa moka3ye He TUIbKH CWIBHY 1 pillydy
KIHKY, aje ¥ mMOOKO YyTJIMBY HaTypy, 34aTHy Ha CKIJIaJIHI €MOLIMHI MepeKUBaHHS.
Mouapt ayxe TOHKO Mepefae el BHYTPIlIHIA KOHQIIKT TepoiHi. Apis BUMarae Bij
BHUKOHABUIII BUCOKOT MAaCTEPHOCTI Ta 3/1aTHOCTI MEepeaTH MUPOKUN CIIEKTP EMOIIIH.

JloHHa AHHA — Of[HA 3 LIEHTPAIBHUX APAMATUYHMX IocTareil onepu. Ii o6pas
TpariuHo BiJIOKpeMJIeHnH. MorapT BUKOPUCTOBYE JIJIsl MAapTii TepoiHi OiIbIn THOO0KI,
€KCIIPECUBHI MEJO/1iHI 000pOTH, IIMPOKI BOKaibHI cTpuOku. Tak mnepenaroThecs
eMoIIiiiH1 nepexxuBanHs JIoHHHM AHHHU, THIB 1 *ara noMcTd. CMUCIOBUN JTEUTMOTHUB

IMCPCOHAXa — iI[GH IMOMCTH 3a CMCPTb OaTbKa.
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[I{o6 migroryBatucss 10 BUKOHaHHS mnaptiii 3 omnepu «Jlon XKyan», MoxHa
CKOpHCTaTuCsl BIpaBaMM Ta Bokamizamu AOTa, 3eiinnepa, Konkone, Bbopnonsi,
[Tanopkn Ta Mapke3i. BoHu m0MoMoXyTh NIArOTYBAaTH TOJOCOBI 3B’SI3KM 10
MO0 pOOOTH HaJl TEXHIYHUMH TPYIHOIIaMH B apisx. [1in yac BUBUEHHS mapTin
BaXKJIMBO 3BEPHYTH yBary Ha BCl JIeTalli aBTOPCHKOTO TEKCTY — MEJIOIIMHUIA MaTIOHOK,
IITPUXHU, TEMI, OUHAMIKYy Ta TekcT. OKpeMo HEOOXIJHO OIpalOBaTH BUMOBY,
0COOJIMBO SIKIIO CTYJACHT-BOKAIICT HE BOJIOAIE 1HO3EMHOIO MOBOIO.

Jliss TIMOImIoro MPOHUKHEHHS B 00pa3 BaXIMBO PO3YMITH TEKCT apii abo
pEUNTATUBY, aHAII3yBaTH HOro Ta MEepeKianaTd, 3HaTu (OopMy 1 CTPYKTYpY, UITKO
ySBISITH CcOOl CIHEHIYHY [iI0, B paMKaxX fKOi pO3TalllOBaHUN 1€ HOMEp, IO
BIJOyBa€ThCA HA CLIEHI B JaHUM MoOMeHT. [lapanenbHo 3 poOOTOIO Haja BOKAJIBHUMU
TEXHIYHUMH TPYAHOIIAMH HEOOXIHO O3HalloMUTHCS 3 My3ukol Momapra —
IHCTPYMEHTAJILHOIO, KaMEpPHOI0, CUM(POHIYHOIO — a TaKOX 31 CTHUIICTUKOIO ETOXH
knacunm3my. Lle monomorke mulIe MpOHUKHYTH B CTUTIICTUKY MY3HKH KOMIIO3UTOPA

1 IepesaTH il y CBOil IHTepIpeTarlii.

234



EDUCATION AND SCIENTIFIC
PROGRESS

PROCEEDINGS OF THE INTERNATIONAL SCIENTIFIC
AND PRACTICAL CONFERENCE

April 24-26, 2026
Manchester, United Kingdom

Editor
Soloviov O. V.

M.Sc.Ed., M.P.A., Hon. PhD, Academic Advisor,
Head of the European Union Research Department,
Ukrainian Institute of Scientific Strategies

E-mail: journal@naukainfo.com

Publisher website: https://www.naukainfo.com

The editorial board reserves the right to edit and shorten materials. The opinions of

the authors may not always coincide with the viewpoint of the editorial board and
publisher. Authors bear full responsibility for the published material (for the

accuracy of facts, quotes, personal names, geographic names and other information).

This edition was approved for publication on May 8, 2026.

Published in A4 format online on website: https://naukainfo.com/conference?id=117

Publisher: Sole proprietor Soloviov O. V. Certificate of registration in the State

Register of Publishers, Manufacturers, and Distributors of Publishing Products series

DK Ne 8227, dated April 23, 2025.


https://www.naukainfo.com/

