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XIMIYHUH CKJIAJ 3EJIEHOI MACH KOHIOIIIMHA
JIYUHOI PI3BHUX COPTIB

IMaBkoBu4 Ceprii

K.C.-T.H., JIOLIEHT

Kadenpa ocHoB TBapuHHMIITBA iMeH1 [ HaTa 3anagHioka
I'nun Makceum

3100yBay BUIIOT OCBITH MariCTepChbKOro piBHSA

Kadenpa ocHoB TBapuHHMIITBA iMeH1 [ HaTa 3anmagHioka
IHopyuynux Ipuna

3100yBay BUIIOI OCBITU OaKajJaBPCbKOro piBHS

Kadenpa TexHosorii y poCaIuHHULTBI

TerenkonBa Ipuna

3100yBay BUIIOI OCBITH OaKaIaBPCHKOTO PiBHS

Kadenpa TexHomoriit y pOCIUHHUIITBI

JIbBIBCBKMI HAITIOHAIBHUN YHIBEPCUTET BETEPUHAPHOT METUIIMHU Ta
GioTexnonorii imeni C.3. Ixuipkoro, Ykpaina

3 0araTh0X PI3HOBH/IIB KOHIOIIMHY HAOUIbIIE 3HaYEHHSI Ma€ KOHIOLIMHA Jy4Ha,
SK HAaUTOIIUpPEHIIIa, TaK 1 HAUIPOYKTUBHIIIIA KOPMOBA KyJIbTypa.

KoHommHy BUKOPUCTOBYIOTH ISl TOIBII1 TBAPUH Y SIKOCTI 3€JI€HOT0 KOpMY, ClHa
yu ciHaxy. BOHa XapaKTepu3yeTbCcs BHUCOKOIO MOXKHBHICTIO 1 BpOXKaiHICTIO. 3a
BMICTOM TPOTEIHY NPAaBWJIBHO 3aroTOBJIEHE KOHIOIIMHHE CIHO HE MOCTYHAEThCS
JIOLIEPHOBOMY Ta IMepeBa)xka€e CiHO 1HIUX BUAIB. KOHIOIIMHHE CIHO MICTUTH Oarato
dochopy, Kambllilo, BITaMIHIB, [0 BaXJIMBO TMPU TOJIBII  MOJOJTHAKY
CUIbCHKOTOCTIOAAPChKUX TBApHH [1].

KpiM BHCOKHX KOPMOBHX SIKOCTEH KOHIOIIMHA Jy4YHa 30UTBIIYE Y TPYHTI BMICT
a30TY, NOKpalye Horo (pi3uuHi BIaCTUBOCTL, BXOAUTH Y CTPYKTYPY CIBO3MIH, OCKIJIbKU
€ 100puUM MOMIEPETHUKOM JIJIsl O3MMHX 1 spux 3€pHOBHX Ta TEXHIYHUX KYJIBTYD,
HOCUJIIOE JIiI0 MiHEepalbHUX A00puB. IIOpIBHSHO 3 OJHOPIYHUMH C.-T. KYJIbTypamu
BOHA € O1IBIIT €KOHOMIYHO BHUTI1IHOIO [2, 6, 7].

Konrommua nydna go6pe pocre y nmomipHomy, Bosoromy kiaimarti. [Ipu Hecraui
BOJIOTM KOHIOLIMHA PO3BUBAETHCA MOBLIBHO 1 JAa€ HEBUCOKUU ypokaid. Tomy vy
MiBJEHHUX PETiOHAaX BHUCIBAIOThH OLIBII CTIMKI A0 MOCyXu 0000BI TpaBU — ecrapuer i
monepHy [3, 7].

Jlo Temia KOHIOIMHA JydHa HE BUOArjivBa 1 MpPU JOCTATHIM KUIBKOCTI BOJIOTH
JIOCUTh J100pe TMEepeHOCUTh Horo Hecrayy. BoHa mgocuth MOpoO30CTiiiKa 1 TIpH
JIOCTaTHbOMY CHITOBOMY IIOKpMBI BUTPUMY€ 3HIKEHHsS Temmeparypu no -20°C.
Hacinas 11 Moke mpopocTaTd 3a HU3BKUX TEMIEpaTryp, MNpPOTe ONTUMATHHOIO
temreparypoto € 18-20°C.



Proceedings of the 1st International Scientific and Practical Conference
"Achievements of Science and Applied Research"

April 7-9, 2025
é% SCIENCE SPACE Dublin, Ireland
e s T e PP i

KoHrommHa nmyyHa HeBuOarivBa J10 IpyHTIB, 100pe pOCTe SIK Ha BAKKHUX, TaK 1 Ha
JIETKUX TPYHTAX, SIKIIO BOHHM J00pe 3BOJIOKEHI 1 MICTATh JIOCTaTHHO ITOKUBHHX
pedyoBuH. [lpu BHECEHHI OpraHIYHUX YU MIHEPAJTBbHUX JOOPUB IiJl TONEPEAHIO
KYJIbTYPY, KOHIOIIWHY MOHA BUCIBATH 1 Ha TyKe OMiA30JICHUX IpyHTaX. Buti ypoxai
BOHA JIa€ Ha POIIOYUX, TNIMHUCTUX, CYTIIMHUCTUX 1 CYTJIMHKOBUX IPYHTaX, TOMAl K
MaJIONPHUIaTHUMU € KHCII1, 3aCOJIeH] Ta epeyulibHeH1 IpyHTH [1, 3].

HanmipHo 3Boj0KeHI, 3a00JI04YE€HI, a TaKOX TIPYHTH 3 BHUCOKHM 3aJSITAHHIM
I'PYHTOBHX BO/JI € MaJlonpuAaTHUMH 115 Hel. HaiiOinbIe koHtommHa noTpedye BOIOTH
micist 300py MOKPUBHOT KyIbTypH [3].

VY piKk NocCiBy KOHIOIIMHA JlJa€ HEBHCOKI ypoxXai, OCKUJIBKA MOBUIBHO pPOCTE i
PO3BUBAETHCS 1 CHIIBHO MpUTHIUYEThCs Oyp’siHaMu. Uepes 11e 11 miACiBaroTh Mg 03UMi
Ta spi 371akoBi. [Ipyu BUOOpP1 MOKPUBHOI KYJIBTYpU 3Ba)KalOTh Ha CTYMIHb 3aTiIHEHHS
rpyHTy. [IIupoKOIMCTI POCIUHY, SIKI 3HAYHO 3aTIHIOOTh IPYHT, € MAJIONPUIATHUMHU.
BaxnuBe 3HaueHHs Ma€ TaKOX TEPMiHU 30MpaHHs MIOKPUBHOI KyJIbTYpH. BBaxkaeThcs,
110 J0OPOI0 MOKPUBHOIO KYJIBTYPOIO € STUMIHb sIpHit [3].

[Ipu ywacTomMy BHCIBaHHI KOHIOIIMHH JIY4HOI Ha OJHOMY MICIIi BOHA CYTTEBO
3HIDKY€e Bpokail. lle MOSICHIOEThCS BHCHAXEHHSM IPYHTY, OCKUIBKM B HbOMY
3HIXKY€EThCs BMICT ocdopy 1 kanito [3-5, 7].

VYpokallHICTh KOHIOIIMHM JIYYHOI TIJBUIIYETHCS TPU BHECEHHI THOK 1
MIHEpalbHUX 100pHUB. BHECEHHS M1 MONEpeIHUK THOO 301IbIIY€ BPOXKANHICTh Ha 25-
30% [5].

KpiM ypokaliHOCTI, BaXJIMBUM € 1 XIMIYHUN CKJIAJl 3€JIEHOT MacCu KOHIOIIMHU, Ha
10 BITUBA€E 6araTo YMHHHKIB, B TOMY YHCII1 1 COPTOBI 0COOIMBOCTI KyIbTypu. Tomy,
METOI0 HAIlIMX JOCIIKEHb OyJI0 BUBUUTH XIMIYHMIA CKJIaJ 3€JI€HOT MaCH KOHIOIIMHU
nyunoi coptiB Kammicro, Tina 1 Axuent. [lpoBeneHHM 300TEXHIYHMM aHaII30M
BCTAHOBJICHO, 1110 BMICT MPOTEIHY Y 3€JI€HIH Maci KOHIOMIMHHY JIy9HOi copTy Kamicto
ctanoBuB 3,8%, copty Tina - 3,9 %, a copty Akuent — 4,2%. BMicT xupy y copTiB
Kanmicro 1 Tina cranoBus 0,5%, Toxi sik y copty AkueHT — 0,6%. BmicT KIITKOBHHU
ctaHoBuB 5,4; 5,51 5,1%, Toxi sik BmicT BEPy — 9.,4; 9,5 1 9,9% BinnosigHo (Tadi.).

Tabauus. I10)KUBHICTB 3€JI€HOI MAaCH KOHIOIIMHU Pi3HUX COPTIB

Copt [Ipotein Kup KiitkoBrHa BEP
Kamricro 3.8 0,5 5.4 9,4
Tina 3,9 0,5 5,5 9,5
AxneHt 4.2 0,6 5,1 9,9

OTxe, 3e7eHa Maca KOHIOIIMHM JIyYHOI COPTY AKIIEHT 32 BMICTOM MOKHBHHUX
PEUOBUH MEepeBepIIIyeE 3eIeHy Macy KoHtomnHu coptiB Kammicto 1 Tina.

Cnncok BUKOPUCTAHUX JIKepeJ
1. Amntonie C.®. Konrmommua nyuna / C.®. AmnroniB, O.A. 3anpyra //
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I'op6acek Cepriiit MukoJ1aiioBu4

K. C-T. H. JIOLICHT

Kadenpa canoBo-napkoBoro Ta JiicoBOro rocrnofapcraa,
3aB. HABUAJILHOIO JIA0OpaTOpi€r0

Ca/liBHHUIITBA Ta BUHOTPaapCcTBa

Atopina Kceniss MukoJiaiBHa

3n100yBauka BuIIoi ocBiTH , ['pyma CIII'-23011
CremianbHicTh 206 «CanoBo-n1apKoBe TOCMOIAPCTBOY
Kosaub Cepriii Muko/iaiioBu4

acmipanT

CymMmcekuit Hanionanbauii Arpapauil YHiBepcuTeT

VY cydacHux ypOaHI30BaHUX YMOBax poJib CaJ0BO-MIAPKOBOTO TOCIOJAPCTBA
3HAYHO 3pocia. 3pocTaroya IUIbHICTh 3a0y10BU, OOMEXEHUN AOCTYI /10 MPUPOTHUX
TEPUTOPIA Ta TMOCTIMHI TICUXOEMOI[IIfHI HABaHTAXXEHHS CTBOPIOIOTH MOTpedy B
oprasizaiiii KOM(pOpPTHOTO 1 BIJTHOBIIIOBAJIBLHOIO cepefoBHILa. J(eKopaTuBHI POCIUHH,
OCOOJIMBO KBITKOBI KOMIIO3HIII1, EKOPATUBHI KyIIll Ta Malli apXITEKTYpPHO-POCIUHHI
dbopMHU, € He JHIIEe €CTETUYHUM EJIEMEHTOM, a W Ji€eBUM 3aco00M (GopMyBaHHS
MO3UTHUBHOIO TCHUXOJIOTTYHOTO mpocTopy. CHCTEeMHE 03€JI€HEHHS MICT, BUKOHAHE 3
ypaxyBaHHSIM aCOPTUMEHTY JIE€KOPATUBHHUX POCIUH 1 MPUHLUIIB MCUXOEMOLIHHOTO

10
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BILJIMBY, TO3BOJISIE MIJBUILUTU piBeHb J00poOyTy HaceneHHs. Came (haxiBLi cag0Bo-
MapKOBOI Taly3i BIIMOBIIAIOTH 32 BUOIP TAKUX POCIIHH, X IPyIyBaHHs, KOMITO3HUIIIHE
pPO3MIIIEHHS] W JAMHAMIYHY CE30HHICTh, 110 QopMye CcTabUIbHO KOoMQOpTHE
CepeIOBHIIE ISl MEIITKAHIIIB.

HayxoBuii iHTEpec 10 BIUIMBY O3€JCHEHHS HA ICHUXOJOTIYHUN CTaH IJIOAUHU
aKTUBHO 3pOCTa€. bBimpIIcTh AOCHIIKEHb MOBOIATH, IO MPHUCYTHICTH 3€JICHUX
HACaJ/KeHb, 30KpeMa JEKOPAaTUBHUX €JIEMEHTIB, 3MEHIIYy€ pPIB€Hb TPUBOXKHOCTI,
CTHMYJIIO€ TIO3UTHBHE MHCJICHHS Ta CIPHUSE BIIHOBICHHIO KOTHITUBHHUX pecypciB. Y
HaykoBux myoOmikaiisx (Donovan et al., 2020; Lee et al., 2024) po3misgaeTbcsi BILUIUB
JaHamapTHOTO AW3aiiHy Ha 3[0pOB’S JIOAWHM, A€ MiJKPECITIOEThCS BaXKJIHUBICTh
KOJIBOPY, CTPYKTYpH Ta CE30HHOCTI pociuH. YKpaiHcbki ¢axiBii (Tkauenko O.XK.,
lTonyap M.O. Ta 1H.) aKUEHTYIOTh yBary Ha poJi CaJ0BO-NApPKOBUX EJIEMEHTIB Yy
MIBULIEHH] SIKOCTI MICBKOTO MPOCTOpPY Ta ajamnTauli Horo A0 eMOLIMHMX HoTped
MenikaHiiB. [IpoTe HEAOCTaTHbO PO3KPUTUM BAIMINAETHCA ACIEKT CUCTEMHOTO
3aCTOCYBaHHSl KBITHUKIB, OOpIIOPDHUX KOMIIO3UIIIM, JEKOPATUBHUX KYILIB SIK
THCTPYMEHTY YIIPaBIiHHS TICUXOJOTIYHUM CTAaHOM JIIOJeH y paMkax mpodeciifHoi
TSTTBHOCTI (haxiBIIiB CaJI0BO-TIAPKOBOTO TOCIIOAAPCTRA.

BusHauntu posib JEKOPaTUBHUX POCIUH — KBITKOBUX KOMITO3HUIIIH, TEKOPATUBHUX
KyIIiB, JEPEB 3 BHUPA3HOI AapXITEKTOHIKOIO — Yy (OpPMyBaHHI ICHXOJIOTIYHOTO
KOM(OPTY MEMIKaHI[IB MICBKOTO CEPEIOBUILA Ta OOIPYHTYBATH IXHE IUUIECIPSIMOBAHE
3aCTOCYBaHHS B CaI0BO-ITAPKOBOMY rocroaapctsi.[1][2]

3aBmaHHs 10 CIT1KEHHS

1.IIpoananizyBatu eMOLIHHUHN BIUIUB OCHOBHHX TPYII ICKOPATUBHUX POCIHH, SKi
BUKOPHUCTOBYIOTHCSl Y MICBKOMY O3€JICHEHHI.

2. JlocaiguTy HAyKOBI Mpaui 010 NCUX0(i31010rYHOr0 ePEKTy KOJIbopy, popmMu
Ta apoMary pOCIIHH.

3.Po3misiHy TH TpUKIIaAM yCHIIIHOTO BUKOPUCTAHHS JCKOPATUBHUX €IIEMEHTIB Y
napkax, CKBepax, IpuOyIMHKOBHX TEPUTOPISAX.

4.ChopmynroBaTd TpaKTHUHI peKoMeHjamii s ¢axiBIiB C€aJI0BO-TIAPKOBOT
rajy3i o0 niadopy POCIrH 3 ypaxyBaHHM iX IICUXOJIOTTYHOTO €(EKTY.

JIekopaTuBHI ~POCIMHU € OCHOBOI O3€JEHEHHS B  CaJIOBO-IIAPKOBOMY
roCloJapcTBi. 3aJIEKHO BiJ (PYHKIIOHAJBHOTO TIPU3HAYEHHS Ta €CTETUYHUX
XapaKTEPUCTHUK, iX MO)KHa YMOBHO MOJUIUTH Ha KUJIbKa OCHOBHUX TPYII, KOXKHA 3 SIKUX
BUKOHYE CBOIO POJIb Y (DOPMYBaHHI HE JIUIIIE MPOCTOPOBOI CTPYKTYPH, a i EMOIIITHOTO
(b oHY cepenoBHINa:

KBiTkoB1 KoMmmosuinii (kiaymOu, pabaTku, MIKCOOpIEpH) — BHUKOHYIOTH POJIb
eMOIIHMX akieHTiB. Ce30HH1 KBITH, TaKi K TIOJbIIAHU, IETYHii, alCTPHU, CTBOPIOIOTh
TUHaMigHe Ta 0apBUCTE CEPEOBUIIIE, 1110 BUKIMKAE MMO3UTHUBHI acoIiallii Ta eCTETUIHE
3a/10BOJIeHH. KBITHUKM MaloTh BIACTUBICTh «OCBLKATW» BI3yalbHE CHPUUHSITTS
MICBKOTO TIPOCTODY.

JllexoparuBHi 4yarapHuku (OapOapuc, cmipes, TOpTEH3Id, JeHIlsa) —
BUKOPUCTOBYIOTbCS JUISl SKMBOIUIOTIB, 30HYBaHHS, (OHOBUX HiHid. Ix dopma,
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II[UIBHICTD, KOJIIpHA raMa BIUIMBAIOTh HA Bi3yalibHY NIMOUHY MPOCTOPY Ta MiACBIIOMO
BUKJIMKAIOTh BIYYTTS OPTraHi30BaHOCTI, 3aTHIIIKY.

JlexopaTuBHI JepeBa 3 BHUPA3HOIO KPOHOIO (TUIaKydi, KYJSICTi, 30HTHYHI) —
CTBOPIOIOTH apXITEKTOHIYHY CTPYKTYPY CaloBO-TIapKoBUX 00’ ekTiB. Hampukiaz, Salix
alba ‘Tristis> a6o Acer platanoides ‘Globosum’ 3amar0Th PUTM 1 BHUKIHMKAIOThH
BIJIMIOBIIHY €MOLIHHY pEaKIlilo: CTIOKii, TApMOHIIO, 1IKaBICTh.

B’ronki pocnuHM (KjaeMaTuc, JTIBOYMM BHUHOTPAA, TUIIOII) — 1J€aJIbHI IS
BEPTHUKAJILHOTO O3€JICHEeHHA. BOHM He nuile mpukpamaroTh, a i GopMyrOTh e]exT
«OTOPTaHHSY, CTBOPIOIOYH BITUYTTS MPUPOIHOI OE3MEKH, YCAMITHEHHS.

JlekopaTUBHO-TUCTSAHI BUAM (TENIXPU3YyM, LUHEpapid, KOJEyC) — JI0JaI0Th
TEKCTYPH Ta KOJbOPOBUX AKIICHTIB, K1 30araduyioTh eMOLiiHEe COPUHHATTS HaBIThH O€3
SICKPaBOT'O 1BITIHHSL.

KBiTHUKHM 3a0€3meuyloTh MUTTEBUM E€MOLIMHHMI BIATYK 3aBIASKH IOEIHAHHIO
KOJILOPY, GOpMH, 3amaxy i ce30HHOI AMHAMIKU. SICKpaBi KOIbOPHU (3KOBTHUH, pOXKEBHIA,
MOMAapaHYeBU) CTUMYJIOIOTh HACTPIA 1 3MEHIIYIOTh PIBEHb HAmpyru. XOJOAHI
KOJbOpHU (OJTAaKUTHUHN, TABAaHJOBUI) — HABIIAKH, 3aCTIOKOIOIOTh. Ba)XTHBOIO € pUTMiKa
MOCAJI0K — MJIABHI MEPEXOH, MOBTOPEHHS KOJIHOPOBUX OJIOKIB BUKIMKAIOTh BIIUYTTS
TapMOHii 1 ITUTICHOCTI.

ApomarHi pocnvHM (JlaBaHAa, IaBIisg, MOHApAa, TPOSHAM) CTUMYIIOIOThH
penakcailito, 3HUXKYIOTh CEPIEBUM PUTM 1 CTBOPIOIOTh BIAYYTTA 3aXUIIECHOCTI.
JlociKeHHST TTOKa3yIoTh, 0 HABITh KOPOTKOYACHE MepeOyBaHHSA Oiisl apOMaTHUX
KJIyMO 3MEHIIIY€ PIBEHb KOPTU30JIY B KPOBI.

JlekopaTuBHI YarapHUKH, 3aBISKKM CBOiK (opmi Ta 00’€MHOCTi, CTBOPIOIOTH
BPAXCHHSI OTOPOJIPKEHOCTI M CTPYKTYpH — BOHHM PO3AUISIOTH MPOCTIP Ha 30HM,
CHPUSIOYN 30CEPEHKCHHIO YW, HABIAKW, BIAKPUTOMY CIUIKYBaHHIO. JKHBOIUIOTH 3
Spiraea japonica a6o Buxus sempervirens 3a0e3nedyroTh Bi3yallbHUH KOMGOPT,
3HIKYIOUH CEHCOPHE MepeHaBaHTAKEHHSI.

Konopuctuka nucts Ta moniB (Hanpukiaza, Berberis thunbergii i3 6opnoBum
nuctsaM, Cornus alba 3 6itumu 1101aMu) GopMye y CBIIOMOCTI BITUYTTSI CE30HHOCTI,
OHOBJICHHS, TPUPOAHOI IIUKIIIYHOCTI — yCe 11€ cTabUIi3y€e eMOLIIMHUN CTaH JIIOJIUHU.

TakuMm 4MHOM, JI€KOpPATUBHI POCIUHU Y KBITHUKAX Ta rpyIax yarapHUKiB — 1€ HE
NPOCTO €JEMEHTH AW3aiiHy, a IHCTPYMEHTU ICHXOEMOLIWHOI KOPEKIli MiChKOTO
npoctopy.[3]

VY pi3HHX KpaiHax CBITY, 30KkpemMa ¥ B VYkpaiHi, (axiBili C€aJ0BO-TIaPKOBOTO
roCIoJapcTBa Jefalli aKTUBHIIIE 3aCTOCOBYIOTh MIAX1J A0 O3€JICHEHHS, 1110 BPAXOBYE
TICUXOJIOT14HI acTeKTH. PO3MIsIHEMO KUTbKa SICKPaBUX MPUKIIAIIB:

1. boraniunuii can imeni akana. O. B. ®omina (Kuis)

Ha tepuropii camy oGnamroBaHi KIyMOW 3 CE30HHUM IBITIHHSM, 30KpeMa 3
TIOJIbIIAHAMH, HapIlMCaMu, alCcTpaMmu, SIKI 3MIHIOIOThCS 1oce3ony. Lle miarpumye
Bi3yaJIbHy AMHAMIKY 1 TMO3UTHMBHO BIUIMBA€ Ha HACTpPiil BiABiAyBauiB. B aneitHomy
o3eJieHeHH1 BUKopucTaHo Salix matsudana ‘Tortuosa’, O CTBOpIOE IiKaBl BUTUHHU
$bopM — CUMBOJI TJTACTUYHOCTI ¥ M’ SIKOT €HEeprii.
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2. ITapk imeni Tapaca [lleBuenka (JIbBIB)

B odopmnenni kimym06 mnoemHaHo aexoparuBHoO-TucTsHI pociuHu (Heuchera,
Coleus) 3 Oaratopiynumu kBiTamu. LIeHTpOM KOXHOI KOMIO3HIIT € SCKPaBO
3a0apBJIeH] TOYKH, IO CTBOPIOIOTH AKIEHT 1 MPUBAOIIOIOTH yBary. JKuBormiotu 3
Ligustrum Tta Spiraea mormnomararoTh 30HyBaTU TEPUTOPIIO Ta CTBOPIOIOTH Bi3yasbHI
«KHILIEH1» — KOM(GOPTH1 30HU JIsI YyCAaMITHEHHS.

3. BeprukanbHe o3eneHeHHs y micTax €Bpornu/

VY Bapcenoni ta BigHl akTMBHO BHKOPHCTOBYIOTH (iTocTiHM 3 Hedera helix,
Lonicera, Parthenocissus, siki KpiM OYHIIEHHS TOBITPSI Ta PEryJsAllli TeMIeparypH,
(GhOpPMYIOTh IICUXOJIOTTYHE BIIUYTTS «OTOPTaHHS IPUPOA0r0». [le 0cobauBo epeKTUBHO
y BY3bKHUX BYJIHIISX, JI€ HIIJIbHA 3a0y10Ba BUKJIUKAE JUCKOMQOPT.

4. YpOan-napk y Binnuii

CyuacHe neperuianyBaHHs CKBEpY NEpe/l YHIBEPCUTETOM BKJIIOYAE KOMIO3UIIIT 3
Miscanthus sinensis, Hydrangea paniculata Ta Rudbeckia. [Tloeqnanus m’sikux daktyp
1 IPUDIYLIEHUX KOJBOPIB 3a0e31euye MpoCTip AJIs BIANOYMHKY W BIAHOBIICHHS yBaru
cTyneHtiB. [IpocTtip 30HOBaHO Tak, MO0 MOXKHA OYJIO SIK CIUIKYBAaTUCS B TPyMax, TakK i
yCaMITHUTHUCS.

Ili mpuknagym IEMOHCTPYIOTh, IIO TPAaMOTHE BUKOPHUCTAHHA JEKOPAaTUBHUX
POCJIMH B O3€JICHEHHI 3/1aTHE He Juine GopMyBaTH JaHAIMAPTHY CTPYKTYpy, ajie i
CTBOPIOBATH €MOLIIMHO O€3I1€4Hi, ICUXO0JIOTTYHO BIAHOBIIIOBAJIbHI IPOCTOPH.

Ha ocHOBI aHamizy TEOpPETHMYHUX JDKEpPENT Ta TMPAKTHYHUX TPHUKIAJIIB
(bOpMYITIOIOTHCST pEKOMEH1allli I0A0 MiAOOPY Ta PO3MIMICHHS JEKOPATUBHUX POCIUH
y MICBKHX 3€JICHUX 30HaX 3 YpaxyBaHHSIM iX TICUXOJIOTIYHOTO BILIUBY:

[InanyBaHHs KBITHHKIB 13 BpaxyBaHHSIM KOJIOPY ¥ CE30HHOCTI

JInst miIHATTS. HACTPOKO — SICKpaBl BECHSHO-JIITHI KOMIIO3UIIIl 3 TIOJbIIAHAMU,
4OPHOOPHUBIISIMH, TIETYHISIMU.

Jist po3cnabiieHHs — BUKOPUCTAHHS CHOKIMHOI KOJIBOPOBOI Tamu: cpiOisicTa
uHepapis, gioaeToBa JiaBaH/a, ONaKUTHA aramaHTyc.

OO6oB’s13Kk0Ba Ce30HHA poTarlis — 100 3a0e3MeunT 3MIHY BPakeHb 1 eMOLINHY
JIMHAMIKY CEPEIOBHIIIA.

BuxopucTtanHs apoMaTHYHUX 1 TEKCTYPHHUX POCIIUH

Y meHTpa’dpbHHX 30HaX Ta MICIIX perlakcaiii BapTO BIPOBAIKyBaTH JIaBaHY,
M’SITYy, pO3MapHH, SIKi MAIOTh 3aCTIOKIIMBUI €(EKT.

TekcTypHi OararopiyHUKH (TeiiXepu, KOCTpPHIIS, MOJiHISI) (HOPMYIOTh M SKe
Bi3yaJIbHE CEpEeIOBUILE, SIKE CIPUNMAETHCS SIK CIIOKIIHE 1 IPUPOIHE.

CTBOpEHHS 30HOBAHUX KOMIIO3UIIIH 13 IEKOPATUBHUX KYII[iB

Spiraea japonica, Berberis thunbergii, Cornus alba — ayst akueHTiB 1 (OHOBUX
JHIN.

Hydrangea paniculata, Philadelphus coronarius — mjisi «KHUBHX CTIH» Ta
HAIIBOTOPOX, SIKI CTBOPIOIOTH Bi3yaslbHi 0ap’€pu i IHTUMHICTD IPOCTODY.

OO060B’s13K0BE BKIJIFOUEHHS IJIaKy4YHX a00 KYJISICTHX JAEPEB Y 30HU BIJIMOYUHKY
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Salix babylonica, Morus alba ‘Pendula’, Catalpa bignonioides — popmyroTs M’ Ky
TiHb 1 3aCTIOKIMJIMBY TPOCTOPOBY IUIACTHKY.

PoszraimryBanHs mocaiok BIAMOBIIHO JI0 CIIEHAPIiB MOBEAIHKA KOPUCTYBaUiB

Ha nursumnx MaiiiaHurkax — CKpaBi Ta 3amaliHi KBITH.

binst naB aj1st BIATIOUMHKY — MPUTIYIIEHI KOJILOPH M MIUTHHI TEKCTYPH.

B TpaH3UTHHX 30HaX — pUTMIUHI TOCAJAKU KOJIOHOMOAIOHMX KYIIiB a00 nepeB. [4]

VY pesynbrari IpPOBEACHOTO JOCIIKEHHS OyJI0 BCTaHOBJICHO, IO JCKOPATHBHI
POCJIMHU — KBITKOB1 KOMITO3HII11, YarapHUKH, JI€pEBa 3 0COOJIMBOIO apXITEKTOHIKOIO —
BIJIICPAIOTh KJIFOUYOBY POJIb y (POPMYBaHHI TMCHUXOJIOTTYHOTO KOMMOPTY B MICHKOMY
cepelloBHILI. IXHili BIUIMB HA €MOLIHHUI CTaH JTIOAMHU HPOSBIAETHCS Yepe3 KOIIp,
apomar, TeKCTypY, pUTMIKYy Ta CE30HHY 3MiHY Bi3yaJbHOTO 00pa3y mpocTopy.

Jnst  axiBIiB CaJOBO-MAPKOBOIO TOCMOAAPCTBA 1€ O3HAuae He JIMIIe
JIEKOpaTUBHY BIANOBIAANBHICT, @ M y4acTh Y IICHXOJOTIYHOMY KOHCTPYIOBAaHHI
MicbKoro cepenoBuina. [IpaBunbHUN MiA0Ip POCIHH, MPOAYMaHE PO3TAIlyBaHHS Ta
KOMIIO3MIIIITHE 30HYBaHHS TEPUTOPIA CHPUSAIOTh 3HUKEHHIO PIBHA CTpEcCY,
I IBHIIICHHIO 33JT0BOJICHOCTI JKUTTSM 1 (POPMYBaHHIO O€3IIE€IHOTO EMOIIIHHOTO KIIIMaTy
B MICTI.

CucrtemMHe BHUKOPUCTAaHHS JIEKOPATUBHUX POCIMH 3 YpaxXyBaHHSAM IXHBOTO
IICUXOJIOTTYHOIO BIUIMBY € MEPCHEKTUBHUM HANPSIMOM PO3BUTKY CY4acCHOI'O Ca/l0BO-
MapKOBOTO TOCMOAAPCTBA, IO IHTErpye JAHAMIAPTHY €CTETUKY 3 ypOaHICTUYHOIO
T'YMaHITapHOIO (QYHKIIIEIO.
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I'EOIIOJIMEPHU HA OCHOBI AVIIOMOCUJIIKATHHUX
MATEPIAJIIB

Cropuaii Hanin

J.T.H., Ipodecop

Hymkapsos Irop

acmipaHT

Kadenpa texnomorii OyaiBeIsHUX MaTepialiB, BUPOOIB Ta KOHCTPYKIIIi
HHI «I[IpunHinpoBchbKa JiepkaBHa akajieMis Oy IIBHUIITBA Ta apXiTEKTypH»
YKpalHCHKOTO €pP>KaBHOTO YHIBEPCUTETY HAYKHU 1 TEXHOJIOT1H, YKpaiHa

AHoTouis: [IpeacraBineHo icTOpis CTBOPEHHS Ta PO3BUTKY B’SDKYYUX HA OCHOBI
ATFOMOCHITIKATHUX MatepiamiB (reomoiimepi). CTpaTerisi «CTajaoro po3BUTKY», SKa
mepir 3a BCE MOB’s3aHAa 3 OOMEXEHHSM CIOXKMBAHHS NPHUPOAHUX PECYPCIB,
€HEepro30epeKeHHSIM Ta 3aXUCTOM JOBKULISA, AUKTYE HOBI MIAXOAM Ta YMOBH Y
BUPOOHUIITBI. Ha IbOMY TJT1 reomnosiiMep € HOBUM THUIIOM HEOPTaHIYHOT'O TTOJIIMEPHOTO
Marepiany, SKUH MPUBEPHYB yBary JOCIIJHUKIB y cepl OyaiBelIbHUX MaTepialliB
3aBISKH MOXJIMBOCTI BHKOPHMCTOBYBATH BIIXOAWM BUPOOHUIITBA JUISI 3aMiHU
MOPTJIAHAIIEMEHTY Ta BIJIMOBIAHO 3MEHIIICHHS BUKUIIB mapHuKkoBux rasiB (CO,) mia
gac WOoro BUpOOHUIITBA. BiH Takox IEeMOHCTpYE Kpallli MEeXaHI4Hi, TEpMiuHi, XIMI4H1
Ta EJEKTPUYHI BJIACTUBOCTI HDXK OeroH Ha ocHOBI IIL] 1 Bojomie cremiaJlbHUMU
TEXHIYHUMHU BIJIACTBOCTSMH, HE XapaKTCPHUMHU [Jis TOPTJIAHIIEMEHTY, BUSBS
HE3aMIHHUMHU B JISKHX c(pepax 3acTOCyBaHHS.

Kaw4yoBi cjoBa: TNOPTIHIIEMEHT, JIyI'M, aKTUBAaIlis, aJOMOCHUJIIKATH,
T'COTMOJIIMEPH, KAOJIiH, 30J1a-BUHUCECHHS, IIIAKU

Beryn. BupoGuunrBo 3BudvaitHoro mnopmiananementy (I1L[) mos’s3ano 3
Bukuaamu B atMocdepy CO,, 0THOTO 3 TOJOBHHX MAPHUKOBUX Ta3iB TNI00ATBLHOTO
MOTETUJIIHHS, [II0 HETaTUBHO BIUIMBAE Ha JIOBKL/UIA Ta 3J0pOB's jrojel. Ha mpomy T
reonoiaiMepOeToH € HOBMM THIIOM HEOPIaHIYHOTO MOJIIMEPHOIO Marepiaily, SKHi
MIPUBEPHYB yBary JOCIITHUKIB Y cdepl OyaiBeIbHUX MaTepialiB 3aBISKH MOXKIHBOCTI
BUKOPUCTOBYBATH B1IXOJM BUPOOHUIITBA HJis 3aminu [11] Ta BiAMOBIIHO 3MEHIIICHHS
BUKU/IIB TapHUKOBUX ra3iB (CO,) mig yac oro BUpoOHUIITBa. BiH Takox AeMOHCTpYE
Kpallll MEXaH14H1, TEPMIdH1, XIMIYHI Ta €JICKTPUYHI BJIACTUBOCTI HI>K OETOH HAa OCHOBI
[TLI.

AHauni3 myOJikanii. Briepiie reonosgiMepHi CUCTEMU TTOYaT BUKOPUCTOBYBATH
B 1930-x pokax [1]. ¥V mi poku Oynu NpoBeJeHI €KCHEepPUMEHTaIbHI POOOTH MO
JOCIIKEHHIO Yacy CXOIUTFOBAaHHS MEJIEHOTO IIUIAKOBOTO MOPOIIKY, aKTHBOBAHOTO
TIAPOKCUIIOM KaJlito; peakiiiiiHa 34aTHICTh cyMmiln Oyna gociimkera B 1937 pomi [2].
[Tepmie B’s3yrode, akTUBOBaHE Jyrom, Oyso po3poosieno Ilypaonom y 1940 pori 3
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BUKOPHUCTAHHSM JOMEHHOTO LUIAKY, TIAPOKCUIY HATPIIO Ta JYKHUX TUIACTUH NUTAKY
[3].

3roaoM, y 1959 poui, npod. ['myxoBcbkuid B./]. 10BiB, 10 MOKHA OTPUMYBATH
B’SDKydl MaTepiaid KOMOIHYBAaHHSIM PI3HUX BHUJIB IUJIAKIB 3 PO3YHMHAMH JIYKHHUX
MPOMUCTOBUX BiAxoniB [4-6]. BiH Ha3BaB oTpuMaHe B’SHKyde «IPYHTOBUM
EeMEHTOM». BIiAmoBiAHO [0 CKIaAy CHPOBHMHHU Wi B’sKydl Oynu po3aiiaeHi Ha JBi
rpynu:

- Jy’KHi 3B'A3yBanbH1 cuctemu (Me>,O-Me,03-S10,-H,0) i

- JIy’)KHO3eMeNbHI B spkydi cuctemu (Me,O—MeO—-Me,0;—Si10,-H,0; Me:

JTy>XH1 MeTanu, Taki sik Na, K).

Y 1970 poui JlaBunoBill MpoOBIB €KCHEPUMEHTANIbHI POOOTH 3 MIHEPAIbHOTO
noiiMepy 3 3D mosiciaJaTHUMM JIaHIIOTaMHu. BiH 3Mir oTpuMaTtu CBOi MaTepiaiu,
BUKOPUCTOBYIOUM JIy’)KHY aKTHBAIlll0O MarTepiajly Ha OCHOBI aJIIOMOCHIIIKATY,
OTPUMAHOTO 13 CYMIIIIl BUIAJIEHOTO KAOJIHY, BallHAKY Ta J0JoMiTy. BiH Ha3BaB e
HNPOJYKT «reomnoyiMepy [7], sskuid OyB CXO0KHUM Ha JIyKH1 B’sDKyUl CUCTEMHM, BIJIKPUTI
I'myxoBcekuMm B./I..

Y 1986 pomi Manek Ta 1H. po3poOWIIM JIYKHO-aKTUBOBAHWM MaTPUYHHUI
MaTeplan YTBOPEHHUI 3aTBEpIIHHAM 1 cCTalLIi3alliel0 JeSKUX PadloaKTUBHHUX
Marepiaiis [8].

Uepes kinbka pokiB, y 1994 poui, Wang ta iH. 10CTiKyBaB aKTUBOBaHUHN JTyTroM
[IUTAKOBUH I[EMEHT, YTBOPECHU 32 MEXaHI13MOM PO3YMHEHHS Ta OCA/HKCHHS Ha PaHHIX
CTallifAX peakiii, i mokas3aB, M0 HAa MI3HIMMX CTAliAX pPEeakilis MOXXEe TPHUBATH 3a
TBepaodazaum mexaHismMoMm [9]. YV 1997 pomi Fern'andez-Jim'enez Ta iH.
JOCIIJIKYBAJIM KIHETHKY JY>KHO-aKTHBOBAHOI'O IUIAKOBOTO IEMEHTY Ta BU3HAUMIIH,
[0 peakilisa e 3a MexaHisMoM audy3ii Ta U0 €Hepris akTUBAIlll CTAaHOBUTH 57,6
k/[x/monp [10]. ¥V Tomy x poui Teiop BUSIBUB, 110 MOXHAa BUTOTOBHTH CYMIII
I'€ONOJIIMEPHOTO IEMEHTY, SIKa CXOIUTIOEThCS MIBUAIIEC 1 MIIHINIE, HDK 3BUYANHUN
nopTiananemMent [11].

o xinusg 1990-x pp. BUEHUM BIAIOCS BUSBUTH BaXKJIUBY IMMOOLTI3YBaJIbHY
3IaTHICTh LIUX MaTepiaiiB. 3a cloBaMH 30cCiHa Ta iH., y 1998 poii BUKOpHCTaHHS
reonoJIIMEPHUX MarepialiB Ha OCHOBI MarHe3laJIbHO-3allI3UCTHX IIUIaKiB OYJIo
XOpOILIKUM CIOCOOOM 1IMMOOLTI3aIII] Ta 30epiraHHs PiIKUX 1 TBEPAUX PalI0aKTUBHUX
BigxomiB [12].

UYepes pik Hetmmann Ta iH. MiATBEPAINIIH, 1110 B’ SDKYIOUl PEYOBUHM, aKTHBOBaHI1
JYTOM, MOKYTh IMMOO1III3yBaTH HMIMPOKUI CIIEKTP KOMIIOHEHTIB, TAKUX K TOKCHYHI
MeTaJld, TiapokapOoHaTH Ta saepHi Biaxoau [13].

['eomonimMepr Ha OCHOBI 30JIM-BUHOCY Ta METAakKaodiHy Oyiau B ULEHTpl
JOCITIKeHHs, TTpoBeaeHoro Perrera ta iH. y 2004 pori mst immo6imizarntii Cs ta Sr, ne
pe3ynbTaTH Mmoka3aiu, mo ioHu Cs Oyiau CKOHIIEHTPOBaH1 Ouiblie B amopdHii (dasi,
HIK Y IpYTOpSAHUX KpUCTaliyHUX (pa3ax, Toni sk Sr OyB MpHCYTHIH B 000X (a3zax
[14]. ITi3uime Palomo Ta iH. MOBiAOMMIM, 110 aKTUBOBaHA JYyTrOM 30J1a-BUHECCHHS
MPOJEMOHCTPYBaja XOPOIll MOKA3HUKHU 3JaTHOCTI JO CTaluIi3allli/3aTBepIiHHS B
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npucyTHOCTI O6opy [15], xpomy Ta cBuHLIO [16]. B octaHHl poku iMMOOUTI3aLis
OpraHiYHMX 1 HEOPTaHIYHUX MaTepiaiaiB Oyjia MUPOKO JOCTIHKEHA IS PaTi0OaKTUBHUX
BIIXO/IB, Ba)KKHX METaJiB Ta OApBHUKIB.

BucnoBku. Crparerisi «CTajoro po3BUTKY» IIOB’si3aHAa 3 OOMEXEHHSIM
CHOKUBAHHS TPHUPOIHUX PECYpPCiB, €HEPro30EpeKEHHSIM Ta 3aXHCTOM JOBKIJUI,
JUKTYy€ HOBI MIAXOAM Ta YMOBU Y BHPOOHMLTBI. Y B’S3Ky 3 LM, PO3BUTOK
reornoJIiMepiB, SIK HOBOTO THUIy HEOPTraHIYHOTO TMOJIMEPHOTO MaTepialy CTa€ BCe
OutbII akTya’dpHUM. Lleil MaTepian n1eMOHCTpY€e Kpallll MeXaH14Hi, TEpMIYH1, XIMIYHI
Ta CJIEKTPUYHI BJIACTUBOCTI HDX OeroH Ha ocHOBI IIL] 1 Bojomie cremiaJIbHUMU
TEXHIYHUMH BJACTBOCTSIMH, HE XapaKTEPHUMH [JIsl MOPTIAHALIEMEHTY, BUSBSIEBCS
HE3aMIHHUM B JSIKUX cepax 3aCTOCYBaHHS.
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Abstract. The article examines trends in the development of small logistics
centers (SLCs) in Ukraine during the period 2022-2026, emphasizing their role in
overcoming the consequences of war and contributing to economic recovery. Amid the
destruction of transport infrastructure and the blockade of traditional logistics routes,
SLCs play a crucial role in ensuring supply chain continuity. The study focuses on
three main directions: logistics decentralization, the implementation of green
technologies, and adaptation to the rapid growth of e-commerce.

The decentralization of logistics has led to the relocation of key capacities from
the eastern and southern regions to western areas such as Lviv, Ivano-Frankivsk, and
Chernivtsi. This shift stimulates local economic development and creates new job
opportunities. Green logistics is becoming the new standard due to Ukraine's
integration into the European market. The implementation of solar power plants, the
use of electric forklifts, and the adoption of eco-friendly packaging help reduce
operational costs and decrease emissions. The rapid expansion of e-commerce has
resulted in the emergence of new formats such as Dark Stores and micro-fulfillment
centers, which enhance delivery efficiency and streamline logistics processes.
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The study incorporates an analysis of international experience (Poland, Germany,
China) and examines Ukrainian case studies, including Nova Poshta and UkrSklad.
The conclusions indicate that by 2026, SLCs will become one of the key drivers in the
restoration of Ukraine's logistics infrastructure, reducing reliance on centralized
logistics hubs and strengthening economic resilience.

Keywords: Small logistics centers, decentralization, "green" logistics, e-
commerce, last mile, Dark Stores, adaptation, war, recovery, warehouses, supply
chains, regional development, solar energy, electric forklifts, eco-packaging, modular
warehouses, humanitarian logistics, investments, automation, WMS, robotics,
resilience, crisis conditions, delivery, marketplaces, digitalization.

Introduction.The development of small logistics centers in Ukraine from 2022
to 2026 is driven by several key factors: decentralization, the growth of e-commerce,
the need for efficient last-mile solutions, and the impact of military actions. Trends
include the development of "green" logistics, process automation, the implementation
of WMS and robotics, the use of modular warehouses and eco-packaging, as well as
investments in sustainable and crisis-resistant logistics solutions. Special attention is
given to humanitarian logistics, regional infrastructure development, and integration
with European supply chains.

Research Objectives and Tasks:

Objective: To explore the impact of small logistics centers on supply chain
stabilization during and after the war in Ukraine.

Tasks:

« Analyze how decentralization influences the development of regional logistics.

« Assess the level of implementation of environmental technologies in SLCs.

« Examine the adaptation of logistics processes to the rapid expansion of e-
commerce.

Research Findings and Discussion:

« Decentralization: Western regions (Lviv, Ivano-Frankivsk) have become new
logistics hubs due to infrastructure destruction in the east of the country.

« Green Logistics: The use of solar power plants, electric forklifts, and eco-
friendly packaging significantly reduces operational costs and minimizes harmful
emissions.

« E-commerce: The development of Dark Stores and partnerships with courier
services enable 24-hour delivery.

The discussion highlights that these transformations align with global trends
(Poland, China) and contribute to increasing Ukraine's competitiveness in the
international market.

Conclusions:

« By 2026, the share of SLCs in Ukraine’s logistics infrastructure will increase by
25-30%.

o Investments in SLC development will contribute to economic recovery and job
creation.

19



Proceedings of the 1st International Scientific and Practical Conference

"Achievements of Science and Applied Research"

ZN EuroPEAN OPEN April .7-9’ 2025
jF7 SCIENCE SPACE Dublin, Ireland
—— ]

« The implementation of green technologies and automation will accelerate
Ukraine’s integration into the European logistics system.

Introduction

Small logistics centers (SLCs) are becoming critically important in the context of
armed conflicts and subsequent economic recovery. Military actions destroy
transportation and warehouse infrastructure, disrupt supply chains, and hinder access
to essential goods. In such conditions, SLCs emerge as a key link in the supply system:
they quickly redistribute resources and reduce dependence on centralized hubs, which
may be damaged or blocked. Their mobility, flexibility, and ability to adapt rapidly
make them an optimal solution for operating in unstable environments.

After the active phase of the conflict ends, SLCs contribute to accelerated
economic recovery by stabilizing trade flows and supporting local businesses. With the
growth of e-commerce, they ensure efficient order processing, reducing logistics costs
and speeding up delivery. The decentralization of supply chains, driven by the
vulnerability of large hubs, enhances the resilience of the entire system, minimizing
the risk of large-scale disruptions.

The relevance of this study is also tied to shifts in demand structure and the need
to adapt logistics to new conditions. In crisis situations, the key challenge is not only
maintaining supply chain functionality but also transforming them to meet safety,
mobility, and stability requirements. Small logistics centers have proven effective in
such scenarios, making them a crucial subject for research and integration into logistics
planning strategies for conflict and post-crisis regions.

Decentralization of Logistics: Shifting Focus to Regions

The war in Ukraine has drastically altered the country’s logistics infrastructure,
forcing businesses and the government to rethink cargo flow organization [1]. Before
2022, key logistics capacities were concentrated in major hubs—Kyiv, Kharkiv, Odesa,
and Dnipro. However, the destruction of some of these facilities, the blockade of
seaports, and the reorientation of export-import routes have led to active logistics
decentralization [2]. Instead of relying on a few mega-hubs, a network of regional
nodes is now being formed, ensuring supply chain resilience even in crisis conditions.

One of the main reasons for this shift is the physical destruction or damage of
large warehouses and transport infrastructure in eastern and southern regions, forcing
companies to relocate operations to safer areas. At the same time, cargo flows have
changed: while previous routes primarily ran through Black Sea ports, western land
corridors to the EU have now gained strategic importance, stimulating logistics activity
in border zones [3].

The most significant growth in logistics infrastructure is observed in Western
Ukraine—Lviv, Ivano-Frankivsk, Ternopil, and Volyn oblasts—where new small
logistics centers (SLCs) are being established to handle storage and distribution for
both domestic and export markets [4]. For example, Lviv has seen the emergence of
several modern warehouse complexes (10,000-25,000 m?) focused on international
cargo. Ivano-Frankivsk, previously not considered a major logistics hub, is now
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actively developing transit warehouses for goods moving to Romania and Hungary.
Border regions, such as Chernivtsi and Uzhhorod, are also playing a key role, with an
increasing number of transshipment points for agricultural exports.

This decentralization trend not only strengthens logistics resilience but also boosts
regional economic development, creating jobs and attracting investment. Businesses
that previously relied on Kyiv or Odesa warehouses can now deliver goods faster and
cheaper to western regions, while local producers gain access to more efficient sales
channels. By 2024-2025, further growth of SLCs in central Ukraine is expected,
ultimately forming a balanced and resilient logistics network [5].

Key Changes:

e Increased demand for warehouses in Western Ukraine (Lviv, Ivano-Frankivsk,
Uzhhorod) due to cargo flow redirection through the EU.

e Development of border SLCs (Chernivtsi, Mukachevo) to accelerate export-
import operations.

e Creation of local distribution hubs in regional centers to reduce dependence on
damaged infrastructure.

Green Logistics and Sustainable Development

Modern logistics is increasingly integrating sustainability principles, and Ukraine,
despite wartime challenges, is also moving in this direction. The European Union, with
which Ukraine is deepening economic integration, imposes strict environmental
requirements on logistics processes, including carbon footprint reduction, energy
efficiency improvements, and waste recycling systems [6]. These regulations directly
impact Ukrainian SLCs, forcing them to adapt to eco-standards, especially when
working with European partners. For instance, EU directives on CO: emissions
reduction require transitioning to alternative energy sources and eco-friendly transport,
already transforming warehouse design and operations in Ukraine [7].

Key environmental trends in logistics include solar energy adoption, which helps
warehouses reduce dependence on centralized power grids and lower operational costs.
Ukrainian SLCs are increasingly installing rooftop solar panels, as seen in the
"UkrSklad" logistics park near Kyiv. Another significant trend is replacing diesel
forklifts with electric ones, reducing emissions and noise levels. Companies like "Nova
Poshta" are already testing electric forklifts in regional distribution centers [8]. Eco-
packaging made from recyclable materials is also gaining traction, particularly in e-
commerce, where packaging waste volumes are high. For example, the startup RePack
Ukraine offers reusable packaging solutions supported by major market players.

Ukraine has already seen successful examples of sustainable warehouse facilities,
proving the economic viability of this model. The "EcoWarehouse" logistics center in
Lviv Oblast operates entirely on solar energy, uses heat recovery systems, and smart
lighting, cutting energy consumption by 40%. Another example is the "GreenBox"
warehouse near Odesa, which collects rainwater for technical use and implements
waste sorting. These projects demonstrate that even with limited funding, Ukrainian
companies can adopt eco-friendly solutions, enhancing their competitiveness in
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international markets [9]. Given Ukraine’s strategic plans for post-war reconstruction
in line with EU standards, green logistics will become an integral part of the industry’s
future.

Eco-Trends in SLCs:

e Solar panels — Reducing grid dependence (critical due to attacks on energy
infrastructure).

e Electric forklifts & EV delivery — Transition to zero-emission equipment.

e Eco-packaging — Demand from retail and marketplaces.

E-Commerce Growth and Last-Mile Delivery

Ukraine’s e-commerce market is growing dynamically. According to Raiffeisen
Bank, e-commerce reached $4.5 billion in 2023 and is projected to increase to $7
billion by 2025 [10]This expansion is driven by shifting consumer preferences,
accelerated digitalization, and increased trust in online payments. However, it also
strains logistics infrastructure, particularly last-mile delivery—the final step in order
fulfillment. In major cities like Kyiv, Lviv, and Odesa, demand for express (under 24
hours) and ultra-fast (under 2 hours) delivery is rising, pushing companies to adopt
innovative solutions.

A key trend is the rise of Dark Stores—compact warehouses located in residential
areas, dedicated solely to online orders. In Ukraine, this format was pioneered by
chains like "Rukavychka" and "Silpo," following global players like Gorillas
(Germany) and Jokr (USA) [11]. These facilities operate without traditional retail
spaces or checkout counters, focusing solely on rapid order fulfillment. An alternative
model is urban micro-fulfillment centers, which relieve pressure on large distribution
hubs. For example, Amazon (USA) uses such warehouses in cities to shorten delivery
times, and Ukrainian companies are beginning to adopt this approach [12].

Last-mile development also requires integration with courier services. Traditional
operators like "Nova Poshta" and "Ukrposhta" face surging order volumes, prompting
retailers to partner with delivery aggregators (Glovo, Raketa) and independent couriers.
Similar models have long proven effective in China, where Meituan and Alibaba use
algorithmic route optimization for thousands of couriers [11]. Ukraine has yet to reach
comparable automation levels, but initial steps—such as dynamic routing in
"YakshoDelivery"—are being taken.

Global trends suggest that the future of last-mile delivery lies in hybrid solutions:
combining Dark Stores, drones (Amazon Prime Air), autonomous robots (Starship
Technologies, UK), and crowdsourced couriers [12]. While Ukraine lags in high-tech
logistics, e-commerce growth and infrastructure investments are accelerating
modernization. Pilot projects with robotic delivery are expected in Kyiv and Lviv by
2024-2025, bringing Ukraine closer to global standards.

E-Commerce Logistics Shifts:

e Urban mini-warehouses (under 5,000 m?) for 24-hour delivery.

e Dark Stores — Online-only warehouses (expanding in Kyiv, Odesa).

e Partnerships with courier services (Nova Poshta, Meest) to reduce costs.
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Adaptation to Post-Crisis Conditions

Amid global crises like COVID-19 and armed conflicts (e.g., in Ukraine),
logistics companies must revise traditional management models, emphasizing
flexibility and adaptability [13]. A key strategy is supplier diversification, reducing
disruption risks. During the pandemic, European retailers like IKEA and H&M
partnered with alternative producers in Asia and Eastern Europe, decreasing regional
dependence [14]. Ukrainian importers are adopting a similar approach, building backup
supply chains through Poland and Romania.

Another adaptive measure is modular warehouse complexes—mobile, rapidly
deployable structures near transport hubs. This approach was used in Germany, where
companies like DHL employed pop-up warehouses to handle e-commerce orders
efficiently [15]. In Ukraine, modular warehouses are in demand near front-line regions,
ensuring uninterrupted humanitarian supplies despite infrastructure damage.

A third strategy is dual-use warehousing, storing both commercial and
humanitarian goods. This method was applied in Turkey after the 2023 earthquake,
where logistics hubs doubled as aid distribution centers while maintaining commercial
operations [16]. In Ukraine, particularly in western regions, warehouses handle food
kits from international organizations (e.g., UN World Food Programme) while
supporting local businesses. This approach optimizes infrastructure use and stabilizes
economic activity during crises.

Thus, post-crisis logistics demands innovation, and global practices show that
adaptive supply chain management is critical for resilience and growth.

Conclusion: 2025-2026 Outlook

By 2025, Ukraine’s small logistics center (SLC) market is projected to grow by
25-30%, especially in western regions and around major cities like Lviv, Odesa, and
Kharkiv. This segment is becoming a key driver of economic recovery, ensuring supply
chain flexibility, reducing reliance on damaged infrastructure, and supporting small
businesses. Key trends include logistics decentralization, warehouse management
system (WMS) automation, robotic technologies, and sustainable solutions like
energy-efficient warehouses and electric delivery vehicles.

The war has accelerated demand for local distribution centers, aligning with
global trends—similar SLC growth occurred in Poland and the Baltics after economic
crises, as businesses minimized risks from long supply chains. Ukraine is following
this pattern: investors increasingly view small warehouses (5,000-35,000 m?) as lower-
risk, more liquid assets compared to large logistics hubs. For example, Poland’s SLC
sector grew by 40% post-2020 due to e-commerce expansion and global supply
instability [16]. In Ukraine, this growth is fueled by foreign investment (especially
from EU funds) and government incentives like tax breaks for warehouse construction
in conflict-affected regions.

SLCs also create jobs and boost adjacent sectors, such as logistics IT solutions
and packaging production. Their development is crucial for reducing business logistics
costs during wartime. In Germany, small distribution centers helped SMEs adapt faster
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to the 2022 crisis [12]. In Ukraine, this effect will be even more pronounced, as
logistics decentralization eases pressure on damaged transport infrastructure. By 2025,
up to 50% of new warehouse projects will be SLCs, as evidenced by developers like
ADG and Alterra Group [3]. Thus, investing in small logistics centers not only aids
economic recovery but also ensures long-term competitiveness.
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The global development of technologies is gradually gaining momentum in
construction industry too. The height of buildings and spans of bridges are currently
measured in kilometers; the same materials can be used in spacecraft and on
construction sites. Remotely controlled drones for transporting building materials and
structures, robotic construction 3D printing systems, and exoskeletons with amplifiers
for carrying loads or working with heavy mechanized tools are no longer exotic and
are implemented into everyday practice.

However, the use of advanced technologies, unfortunately, has almost no impact
on the speed of solving the problems, which addressed to the construction industry -
first of all, the problem of providing affordable housing in the context of a global
increase in the population. For Ukraine, the urgent issue of the present time and the
near future is the reconstruction of destroyed cities as a whole and individual objects
affected by hostilities and terrorist attacks related to the armed aggression of the
Russian Federation.

However, the list of modern global threats is not limited to uncontrolled
population growth and hostilities.

Resent climate changes, the evidences of which we can clearly observe in real
time, are catastrophic natural phenomena: cyclones that become hurricanes, floods,
forest fires, droughts are a serious threat to public safety, global and local infrastructure
and change our understanding of the goals, objectives and requirements for modern
technologies, including construction industry.

One of the most important criteria for assessing the efficiency of modern
construction production is the amount of carbon dioxide emissions — the carbon
footprint related to production of materials and activities on the construction site -
electricity and fuel consumption, etc.

The mass share of greenhouse gas emissions associated with the construction
industry estimated up to 36% of the annual emissions of the world industry as a whole
[1, p. 567].

From the 90’s to the present, the level of greenhouse gas emissions in Ukraine has
gradually but steadily increased and is higher than the average global and European
levels. Despite the fact that so far the carbon footprint of Ukraine's industry does not
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exceed the established quota, if the trend continues, it may be exhausted by 2040 [2, p.
61]. "Among the guidelines, principles and values of Ukraine's economic policy for
2030, the decarbonization of the economy (increasing energy efficiency, developing
renewable energy sources, developing a circular economy and synchronizing with the
European Green Deal initiative) is identified, including: decarbonization of industry
and transport in order to achieve climate neutrality goals no later than 2060." [2, ¢. 63].

The very aim of the framework of the above-mentioned strategy - "Closing the
loop - New circular economy package", launched by the European Parliament at the
end of 2015 [3, p. 2], is the economic aspects of construction production. The human
activities impact on the environment led to a shift in the emphasis of the development
of the construction industry from research and implementation of the latest materials
and structures towards the efficient use and reuse of building materials.

The use of three-dimensional spatial volumetric pre-finished building modules
could be a significant contribution from the construction industry - covering the
shortage of affordable housing and reducing the carbon footprint.

The industrial production of unified modules with partial or full automation of
individual operations and cycles is the most favorable condition for the use of
information modelling technologies both at the production stage and at all stages of the
life cycle of modular buildings and structures, and as a result, to reduce the amount of
waste and defects through design optimization and operational quality control.

Framed, modular and conventional buildings made of wood or wood-based
materials have traditionally been considered to be those that best demonstrate the
benefits of 'green' technologies. However, waste from the production of timber
structures cannot be processed into wood of the same quality, and the problems of
ensuring the durability and fire resistance of wood-based structures require the use of
highly toxic chemicals.

Structural steels have a range of properties that make them no less attractive for
modular building systems in the long run. Steel is a completely recyclable material,
and the industrial joints of the steel frames of the modules allow them to be reused.
Despite the relatively high initial cost, the durability of steel frame elements, subject
to certain operating conditions, makes it possible to ensure a service life of tens of years
for modular buildings and structures, reducing the cost of current and major repairs.

The modules’ design in the form of 3D models perfectly fits with modern CAD
software capability to provide the customer with the most optimized and efficient
design, and the manufacturer - project documentation - the most accurate information
regarding the geometric parameters of structures and specifications of materials and
products. The development of 4D models, with the addition of information on the work
schedule [4, p. 32], allows you to choose the optimal logistics routes and reduce the
overall time of work.

The design and production of three-dimensional modules with a spatial frame
made of rolled steel sections with open and closed cross sections, I-beams, channels,
square and rectangular tubes, has proved its effectiveness and has managed to meet the
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needs of the relevant part of the market, but practically, no specific regulatory
framework developed to regulate this class of structures requirements. Also, no codes
of good practice and practical recommendations available to contribute to the spread
of modular construction.

Module frames with elements of relatively massive cross-section, designed to bear
significant loads (especially, the frames of multi-storey modular buildings) inherit the
shortcomings of conventional framed buildings. These shortcomings relate primarily
to the fire resistance of the steel frame members.

Despite the continuous development of computer aided design systems, the use of
libraries of elements, assemblies and joints, the design of steel frames for buildings
with specified fire resistance parameters is not widespread. For example, Autodesk
Advance Steel allows the user to specify intumescent coatings when defining the
geometric parameters of parts and assemblies, but the choice of coating type, particular
specification and thickness must be done using third-party software products with
limited integration and information sharing.

A common trend in the market of three-dimensional building modules is the use
of thin-walled lightweight steel structures - Light Gauge Steel Framing (LGSF) - as the
main secondary frame elements. In spite of the undeniable advantages, the design of
LGSF structures is associated with certain difficulties - first of all, over-sophisticated
methods for calculating the geometric characteristics of sections, limited load-bearing
capacity of the joints of thin-walled elements, lack of regulations in the field of
standardization of section characteristics (in comparison with the range of rolled
sections). The production of LGSF modules at the present stage linked with a low level
of automation of production processes and the use of manual labor in the production
of parts and at the stage of assembly of module structures.

Studies of the efficiency of LGSF for module structures are usually focused on
the optimization of production lines [6, p. 9], but in addition to solving technological
production problems, design of modular structures shall meet the requirements of
regulatory frameworks for mechanical resistance, operability and fire safety.

Full-scale fire tests of LGSF frame buildings have revealed special requirements
for the fire protection of elements that ensure the lateral stability of the main frame
members - e.g. side rails [7, p. 24]. However, the existing structures of the modules are
more in the form of structural slabs of ceilings and wall panels, the behavior of which
under load and the influence of temperatures corresponding to the temperature of the
fire will be different from that of the prefabricated frames.

The development of effective LGSF modular designs, with consideration of the
fire safety requirement, is an urgent engineering and practical task. Further research
will investigate the effect of different fire-protection methods and materials for epy
optimal design of pre-finished 3D volumetric modules.
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1O IIMTAHHSA 306PAKEHHS CBSTA «PI3/IBO» B
YKPATHCBKOMY OBPA30TBOPUOMY MUCTEITBI

Bo6up Oabra IropiBaa

1-p ¢uioc., TOUEHT

Bopuosa Mapis OJjiekciiBHa

3100yBay BUILIOT OCBITH OAKaIaBPCbKOTO PIBHS

Kadenpa 06pa3oTBOp4Oro MUCTEITBA T TU3ANHY

JIHINMpOBCHKUI HaIllOHATBHUN yHIBepcHuTeT iMeH1 Onecs ['oHuapa
M. JlHinpo, Ykpaina

Pi31BO — 11€ BiUHE JPKEPENO HATXHEHHS /ISl XyJA0KHUKIB, SKE 1 Hajall Habupae
MOMYJIAPHOCTI Yepe3 CBOI Ka3KOBICTh Ta MariuHicTh. Ilicis 3ampoBakeHHS
XpUCTUSAHCTBA B YKpaini (X cT.), Pi3nBo 00’enHanocs 3 JaBHIMU S3UYHUIBKUMU
CBATaMH, TIOB’SI3aHUMU 3 TIOBEPHEHHSM COHIIA Ta TaKOX TIOYAaTKOM HOBOTO
3eMIIepOOCHKOTO POKY. JloxpucTusHchbKa Ha3Ba cBsita — Komsina [1].

Konsigku — e putyanbH1 pi3ABsAHI MICHI, KOPIHHS SIKUX CAra€ 1€ SA3MYHULBKUX
qaciB. Y HUX 30€eperiucs eJIeMEHTH MOKJIOHIHHS MPUPO/Il, KYJIbTY COHIIS 1 IPEAKIB, a
TaKOXX Bipa y MariuHy CHJIy CJIOBa. TeMarhka KOJSJOK OXOIUTIOBaja CUEHU 3
CUTBCHKOTO OYyTTsI, MOOAKaHHS TapHOTO BPOXKAK0, TOCTATKY, IACTS Ta 370poB’s [1].

VYkpaincbki Xya0KHUKHA XIX CTOTITTS 4acTo 3BEpTAIUCS A0 PI3ABIHUX TPAAUIIIH,
30KpeMa, 300pakKyBalld KyJbTypy KOJSIyBaHHS y cenax. Lleit acnekt oOymMoBHB Te,
0 KApTUHHU YKPAiHCHKUX XYAOXKHUKIB CTaIM YHIKQIBHUMH CepeJl KIACUYHUX
CIOJKETIB 3aKOPJOHHOI0 MUCTelTBa [3].

OnHa 3 HaliBimoMimmx pi3aBsHUX KapTuH € «Komsakn» Mukomu [TumoneHka,
sKa CTBOpeHa y Apyrii monoBuHi 1880-x pokis [3].

Ha mpoMy monoTHI XyAOXKHHK 300pa3uB HE i1eani3oBaHy CIEHY HapOJHOI
TpaauIil — KOJISJKH, a pEaTiCTUYHUNA MOMEHT TuX 4aciB. [lepen Hamu mocTae rpymna
CUIbCHKHX XJIOITYUKIB, SIK1 3aBITAJIM JJO CKPOMHOI OCel 3 pI3/IBSHOIO MICHE. MHuTelb
MalcTepHO mepenaB arMochepy IIbOr0 MOMEHTY: JITH CIIBAIOTh KOJISJIKH, IXHIH OJsT
MPOCTHUH, a B iIHTEp €p1l MOMITHI JIeTalll OYJEHHOCTI — MY 13 BIAKOJIOTUMH KaXJISIMHU Ta
HebaratuM HabopoM moOyToBHX peueil. Takok rapHo mepesaHo CBITIO Pi3ABSIHOT
3ipku. Xoua BOHO i yMOBHE, HIOM OCBITJIIOE CIIEHY, ajieé J0Ja€ il CBITKOBOCTI I
TEIUIOTH HAaBITh y CKPOMHUX yMoBax OiaHOi oceni. OcoOiMBO MpUBEpPTAE yBary
XJIOITYMK, SIKAW HE CMIBA€, 8 HAMAraeThCA 31rPIiTH 3Mep3iii pyku. KapTuHa HIOM 0XKHUBae,
1 MOKHA MMOYYTH LIIUPY, XOU 1 TPOXU HECUHXPOHI30BaHy MICHIO AUTSYUX TOJOCIB.

Pycudikaris Ta moHeBOJEHHS YKPAiHIIIB JIUIIIE TTOCUITIOBAJIA TIPArHEHHSI MUTIIIB
30epiratu it GopMyBaTH aBTEHTUYHY KYJIbTYPY, a HE OMYJISPU3YBATH UYKY KYIbTYpY.
Came Tak pobuB Koctautun TpyToBcbkuit. Y kaptuni «Komsinku B Ykpaidi» MUTELb
MOKa3aB SICKpaBHi Pi3JIBIHUN MOMEHT: BiH 300pa3uB KOJSIHUKIB, 0 3arJISIal0Th Y

29



Proceedings of the 1st International Scientific and Practical Conference
"Achievements of Science and Applied Research"

April 7-9, 2025
“%% SCIENCE SPACE Dublin, Ireland
e s T e PP i

BIKHO, YEKAIOUH 3aKOXaHy mapy Ouls XaTH; Ta MOJIOJb, sIKA KaTaeThCA HA CaH4Yarax i
rpae y CHKKHU. BiguyBaeTbcst HIOU 11 KapTUHA OKHUBAE, AJ1KE MU MOKEMO BITUYTH K
1 pafiCHUI CMIX MEPCOHAXIB TaK 1 MOYYTH IXHI MICHI i HaBITh JUTAYMH IJ1ay, SIKE
nmoka3aHo Ha mnepennboMy IaHi. lleid TBip mnepeHocuth Hac B armochepy
yKpaiHcbkoro cena XIX CTONITTS, BUKIMKAIOYM HOCTAJBIIIO0 Ta MOBary N0 PiIHUX
Tpaauiit [3].

Binomuii xynoxuuk IBan Mapuyk y kaptuni «Hiu nHa PiznBo», sxa Oyna
HanucaHa 1998 poky, maiicTepHO mepenaB aTMocepy OUIKYBaHHS HapOIKECHHS
Cnacurens [2].

Ha xapTuHi 300pa’keHO 3aCHDKEHMM Nel3axk, BIJ SKOTO TaK 1 BIIUYyBa€ThbCs
3MMOBHI BEUipHIA Yac: Ha MEPIIOMY IUIaHl Oila KOBIApa CHITY, sSKa MOKPUBAE YCIO
3eMJII0 BiJl 3MMOBOTO X0JI0/1y. Y LIEHTP1 KOMITO3UILI1 — HEBEJIMYKA CTapa XaTUHKA, sKa
BUIPOMIHIOE TEIJIO Yepe3 BIKOHHE CBITI0. CBITIIO — CUMBOJ HaAll, POJUHHOTO TEIjia
Ta 3aTUILKY, CEPEl XOJOJAHOr0 Oe3Kpar0 3UMOBOI HOUI. Y 11 KapTUHI BiTUYBAETHCS
oco0nuBa atrmocdepa: e npupoga W JIOJWHA 3JMBAIOTHCA Y €IMHOMY OYIKyBaHHI
CBATa, JI€ THUIIAa HE TOPOXKHS, a HAIMOBHEHA BHYTPIMIHIM 3MICTOM. XYAOXKHHUK
MaiCTepHO BUKOPUCTOBYE KOHTPACTH — XOJIOAHE, Maike MpUMapHEe 3UMOBE
CepeIoBHILE U TEeIUie CBITJIO BIKHA, 110 HIOW 3ampollye 3arjisiHyTH B CEpeauHy U
BiIuyTH ayXx PiznBa.

Pi3nBo — 11e He JNuIle pelliriiHe CBATO, a W BEJIMKA 3araJKoBIiCTh, 10 HaJMXaja
MUTIIIB YIIPOJOBXK CTOIITh. LI Tema 3aBxau 3anuinanacs )KUBOK B 00pa30TBOPUIOMY
MUCTEUTBI. XyJA0KHUKU NIEPEIaBaIM y CBOIX TBOpAaX He Juile 0i0JiiHy 1CTOpito, a i
aTMocQepy auBa, CBITIA, paoCTi Ta 00’ € THSIHHS .

Takox ©Oaratro MWTIIB 30aradyroTh pi3JBSIHY TEMAaTUKy CHMBOJIYHO-
a0CTpaKTHUMHU KOMITO3MIIISIMHU, JOJAIOYM CYYacHY BHJIOBUIIHY OOpa3HICTh 1 HOBI
XyJI0OXH1 3aco0u. [2,].

Ile cBsATO, Ha3zaBkau 3a(dIKCOBAHO Ha MOJIOTHAX ICTOpIii, AMXA€ BIPOIO Ta
11000B’10, HAaraayroudd JIIOJICTBY IMPO HANTOJIOBHIIIE — CBITIIO, 3aBXKAM IE€peMarae
TEMpSIBY.
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OCOBJIMBOCTI INATI'OTOBKU I'PYHTY TA ITOCAAKHA
COPTIB JILJIIA PI3BHUX T'PYII B YMOBAX
IMPABOBEPEKHOI'O JIICOCTENY YKPAIHU

Beaunuxo FOuis
K. C.-T. H., IOLEHT
YMaHCBhKUI HalllOHATBHUI YHIBEPCUTET CaJIIBHUIITBA, Y KpaiHa

Ha nanwmit yac B Ykpainy 1HTpOJyKOBaHa BeJIWKa KIJIBKICTh COPTIB 1 riOpu/IiB
PI3HOBUAOBUX JILJIIH, 10 BIAHOCSTHCS MO PI3HUX TPYI Ta BIAMOBITHO MOTPEOYIOTH
pi3HHX YMOB BUpoIiyBaHHS [3]. ToMy BaXJIMBUM MOMEHTOM JIJIS iX KyJIbTUBYBAHHS €
CTBOPEHHSI ONITUMAIBHUX YMOB BUPOITYBaHHS.

Jlist GLIbIIOCTI JIUTIA HEOOXITHUN CTPYKTYPHHM, MOXUBHUN BOIOTMPOHUKHUIA
IPYHT 3 HEUTpaabHOIO a00 cllabokucioro peakiieto [ 1]. g 1poro miaxoasTh Jerki Ta
cepeaHi cyrmuHKH. Ha BaXKuX CyTrJIMHHUX BOJOHENPOHUKHUX TpPyHTaxX IMepen
MOCAJIKOI0 BIIAIITOBYETHCS IITYYHUM ApeHax. [y 3a0e3neyeHHs HEOOXITHUX YMOB
JUISL POCJIMH MOTPIOHO BUKOMATHU TpaHiiei TTUOUHO0 50 ¢M 1 IIUPUHOIO 25 CM 3 JIETKUM
YXWJIOM B OJIMH KiHEIb. Y KIHII YXWITy 3pOOUTH CBEPJIOBUHY IrOuHOI0 50 cM, sIKY
MOTIM MOBHICTIO 3acurary mickoM. Ha gHo TpaHmei Hacunaru micok mapom 10 cm
MOTIM TPAHIIICIO 3aCUTIATH TPyHTOCYMIIIO. Bincranb Mixk Tpanmiesmu - 50 cm.

[Torpu Te, 110 AJIs JI1I1H HAHOUIBII ONITUMATBHOIO € HEUTpaJIbHA peaKIlis TPYHTY,
OJTHI COPTH Kpallle pOCTyTh Ha CJIa00y KHHX, 1HIII - Ha cIa0oKucauX rpyHTax [2]. Taxk,
JUTSL COPTIB, IO BITHOCATHCS 0 Tpynu Cxigaux ['10puaiB, onTUMaIbHUM ITOKAa3HUKOM
KHCIIOTHOCTI TpyHTYy BBaxaerbcss pH 5,5-6. LlpboMy mnoka3HuKy BiANOBiAa€e
IPYHTOCYMIIII HACTYITHOTO CKJIay: 2 YaCTUHHU BEPXOBOIro TOp(y, 2 YaCTUHU JIUCTIHOL
3emisii, | yacTMHa JIepHOBOi 3emJii, | 4YacTMHA TMEPErHOI-CUIII0, 2 YaCTHHU
KPYMHO3EpHUCTOTO TicKy. Ha Biapo rpyHTOCYMIII J0JaI0Th | CKISHKY KOMITJIEKCHUX
MIHEpaIbHUX JI0OPUB, 110 HE MICTITH XJIOPY.

Jlnst coptiB, 110 BIHOCATHCA 10 rpynu Asiarcbkux [0punais 1 JI/A T'iGpunis,
onTUMaNbHUKM ToKa3HUK pH rpyHTY Oyzme 6,5-7. Takomy mokasauky pH BigmoBigae
IPYHTOCYMIIll HACTYNMHOTO CKiany: | udactuHa carHymMoBOro topdy, 2 YacTHHH
JUCTSAHOT 3eMJTi, | YacThHA AEpHOBOI 3eMJIi, | YacTHHA MEPETHO0, 2 YACTUHU TIICKY.
Ha Biapo cywmiini 10/1a10Th OJHY CKJISSHKY KOMIUIEKCHUX MiHEepalibHUX A00puB. Tomi
noka3Huk pH Oyzae 6:113bK0 7, 110 aX HISIK HE TO3HAYUTHCS HA 3pPOCTAaHHI Ta PO3BUTKY
POCIIVH.

Coptu, siki BigHOCSTHCS 10 rpynu TpyOuactux [OpuaiB, a Takox COpPTH Jimii
JOBTOKBITKOBOi, KOPOJIIBCHKOI Ta JIIii OUTOCHIKHOI TOOpEe pOCTYyTh Ha TPYHTax i3
cn1aboJTy>KHOIO peakIliero 1 JoOpe pearyroTh Ha BHECEHHS BaIHa 1 IepeBHOT 3011, s
HUX TOTYIOTh TPYHTOCYMIII HACTYMHOTO CKJaAy: 2 YacCTUHU JHUCTSIHOI 3eMii, 2
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YaCTUHM JI€PHOBOI 3eMiIl, | YacTMHA NeperHiiHoi 3emi, 2 yacTuHu micky. Ha Binpo
CyMIIlll TOAa€MO 2 CKJISTHKU JIEPEBHOI 30JI 1 MiB - CKIIIHKH cynepdocdary.

Kpamum yacom a1t mocajiku Jiii € ociHb (KiHEeIb CepIHs - BepeceHb). [ mnouna
MOCAJIKU 3aJICKUTH BiJl pO3MIpy NMUOYJIMHHA 1 MEXaHIYHOTO CKIIaTy TPYHTY 1 CKIIajae
MOTPiHUN TiamMeTp HUOyIMHU. BUHATOK CTaHOBJISTH JIiTisl OUTOCHDXKHA 1 11 T10puy,
110 (pOPMYIOTh 3UMYIOUY€e IPUKOPEHEBE JIUCTS. IX BUCAIKYIOTh 3 TAKMM PO3PAXyHKOM,
100 BepxiBKa MUOYIMHY 3HAXOIUIIACs Ha TIMOMHI 2-3 CM BiJ] OBEPXHI TPYHTY.

BiacTtanp MK 1uOyJIMHAMU 3aJICKUTh BiJI BUCOTH POCIMHU 1 KoedilieHTa
PO3MHOKEHHS Ta CKJIaJa€ JUIsl COPTIB sIKi BiAHOCATHCS 0 Tpyn TpyOuacti ['i6pumy,
Cxigni I'opuau, OT T'iopunn, JI/A T'ibpuaum (110 mIBUAKO PO3MHOXKYIOThCS) - 25-30
cMm. HubynuHu copTiB, IO BIAHOCATHCS A0 IHIIUX TPYI, BUCAKYIOTbCA Ha BiACTaHI
15 cm.

[Tocaaky uumOyavH B TpaHiiei MOTPIOHO MPOBOAMTH HACTYIIHUM YHHOM: Ha
IPEHAKHUIA 1Iap MICKy HACUIIA€ThCS IIap TPYHTOCYMIIll, IO BIANOBIAAE TaHOMY
copty, Bucororo 20-25 cm. IloTiM mocepeauHi TpaHIei Ha BIJAMOBIAHIN BiJACTaHI
HACHUIIAI0Th HEBEIUKHM TOPOOK MICKY a00 pO3KIaAaloTh KyMKU c(hparHOBOTO MOXY, Ha
AK1 ¥ yKJIaJaloTh JeHIe HUOYINHU, PETEIBHO PO3NPSIMIIAIOUHM KopeHi. [loTiM KoxHy
nuOyJIMHY TOTpPIOHO 3acUmaTh TMICKOM, a TpPaHLICK JIOBEpPXy HAMOBHUTH
I'PYHTOCYMIIIIIO.

COpTI/I 110 BiTHOCAThCA 10 CX1THUX Fi6p1/11[i13 BIJIJIAIOTh nepesary HaNIBTIHI, a
COPTH IHIUX TPYII J1I1 OakaHO PO3MINIYBAaTH Ha BIAKPUTIN ainsHIi. [licns mocagku
yCIO  JIUISHKY HOTp16HO HAKPUTH wriBkoro. [ImiBka obepirae TpyHT Bif
NEPE3BOJIOKEHHS OCIHHIMH JOUIaMH 1 J0OBIIE 30€epirae TEImo, U0 CIPHUSE KPalomy
BKOPIHEHHS IIUOYJIHH.

3 HacTaHHSAM XOJIO/AIB, KOJM TPYHT MPOMEP3HE HA TIMOMHY 10 5 CM, IUTIBKY
NOTPiIOHO 3HATH, AUISHKY HAKPUTH arpoBOJIOKHOM 3 OyAb-SIKHM MPUPOJTHUM
yTemnoBaueM, ImapoM He MeHme 20 cM i 3HOBY HAaKpUTH IUTIBKOIO, PETENBHO
3aKpIMUBIIK 11 BiX 3HOCY BITpoM. [li TakuM CyXuM YKPUTTSIM LUOYIHMHH I0Ope
3uMytoTh. CopTH, SIKI BIIHOCATHCA 110 rpyn Asziatcekux ['16pumais 1 JI/A T'iGpumais B
[IpaBobOepexxHomy JlicocTeny yKpuTTs HE NOTPEOYIOTb.
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JlexopaTuBHI TpaB’ STHUCTI pOCIMHY B YKpaiHi (OcepeaKu KyJIbTUBYBaHHS, CTPYKTYpa,
nekopaTuBHICTB). Scientific Progress & Innovations, (4), 40—44.
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I'PA®IYHE BAJJAHCYBAHHS PEAKIIIN 3A
JOIMOMOI'OIO BEKTOPHOI'O IMIAXOAY

Ko3y0 I1aBji0 AHaTosiiioBuY

K. TEXH. H., JOLEHT

Kadenpa memiacucTeM Ta TEXHOJIOTIH

XapKiBChbKHI HAI[IOHAJIbHUM YHIBEPCUTET PaII0EIEKTPOHIKH, Y KpaiHa
Ko3y0 CeiTiniana MukoJsaiBaa

K. TEXH. H, JOLICHT

Kadenpa mennunoi Ta 6ioopraniunoi ximii

XapKiBChbKUM HAIlIOHATBHUNM MEIMYHHUN YHIBEPCUTET, Y KpaiHa

Oco0MMBICTIO BEKTOPHOTO MIAXOAY Il OanaHCyBaHHS XIMIYHUX PEakKIiid € He
TUIBKH IPOCTOTA Ta €(DEKTUBHICTh MATEMATUYHUX PO3PaxXyHKIB, 8 MOKIIUBICTh aHAJI3Y
Ta OaJTaHCYBaHHS XIMIYHUX PeakKilidi 0€3 BUKOPHUCTAHHS MATEMAaTHYHUX METOJIax.

Ie¥t migxig OazyeTbcs Ha BIAMOBIIHOCTI MPUHITUIIAM 30€pEXKEHHS XIMIYHUX
CHUCTeM Ta CyMH BeKkTopiB. [Ipu TakoMy miAXoli KOXEH peareHT € BEKTOpOM i3
3HAYCHHSMH KOOPJIMHAT SIK1 BIJMOBIAIOTH KUIBKOCTI aTOMIB.

3arajgpHa KUIbKICTh aTOMIB KOKHOTO TUITY Y PEaKUIiHII CyMilll BiIMOBIJAE CyMi
3HAYEHb MO KOXHIA KOOPAMHATI Ui BCIX BEKTOPIB, @ KUIbKICTh BEKTOPIB KOKHOTO
THUITY BIAMOBIJAE KITBKOCTI MOJIEKYJI, SIKI 3HAXOJATHCS Y PEAKIIAHINA CyMiIIi.

Buxoasuu 3 nporo rpadiuno Oyab-sKa peakiis € aBa HAOOpPH BEKTOPIB, Cyma
SAKUX € TOTOXXKHUMH. BeKTOpHUM miaAXi1 J03BOJISE€ MBUAKO OaJaHCyBaTH pPeakilii HaBITh
0e3 BUKOPUCTaHHS MaTEMAaTHMYHUX METOMIB. A TaKoXX NPUBOAUTH JI0 0OaraTbox
Ba)KJIMBUX HACIIJAKIB.

Peakuisi 3 1BOX eJIeMEHTIB Jie PillIeHHS iCHY€

Cxema peaxiiii: C+O, => CO

Peakrantu: C,0,

[Mpoayxtu: CO

V¥ BekTopHOMY BUTIIsiL, R(ne,no): Rc=R(1,0), Ro,=R(0,2), Pco=P(1,1)

[TocniioBHICTH pILIEHB:

Kpoxk 0. ®opmyemo cymim peaktanTiB (uepBoHa) Rc+ Ry Ta mpoaykTiB (cuns)
Pco.

Kpok 1 — baunmo, 1o He Buctavae O B mpoyKTax, 301ibiryeMo KinbkicTh CO.
Kpok 2 — He Bucrauae C y peakranTax, 30uburyemo C
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8 —a= PeakTaHTH

— MpoaykTh

co

—e= PEaKTaHTH

—= [pogykTn

8

—e= PEaHTaHTH

—e= MpoaykT

co ©
42

T 1
1 2

T
3 4

T
5

Kpoxk 0

Kpox 1

Kpok 2

Kpoxk 3 — baunmo, 110 nuisixy nepeTHyJIMCh, N1JCYyMOBYEMO KIJIBKOCTI BEKTOPIB

2R, 1Rm2, 2Rco

Kpoxk 4 - Ximiune piBasinus: 2C + 02 = 2CO
Peakuisi 3 1BOX eJleMEHTIB Jie pilliIeHHs iCHY€

Cxewma peakirii
C+CO,=>CO
Peakrantu: C,CO,
[Iponyxtu: CO

V¥ BekTopHOMY BUTIISIL, R(ne,np): Re=R(1,0), Rcox=R(1,2), Pco=R(1,1)
Kpoxk 0. ®opmyemo cymimn peaktanTiB (uepBoHa) R+ Reor Ta mpoayKTiB (cuHS:)

Kpox 1 — baunmo, mo He Buctavae C y npoaykrax, gogaemo CO

a -

7 -

5

—e=— PEaKTaHTH

—a= [POgYKTH

8 -

7 -

6 -

\@

—=— PeakTaHTH

—= [lpoAyKTn

Kpoxk 0

o=}

Kpok 1

Kpoxk 3 — baunmo, 110 nuisixv nepeTHyInCh, MJACYyMOBYEMO KITbKOCTI BEKTOPIB

IR¢, 1Rco2, 2Rco

Kpok 2 - Ximiune piBasaus: C + CO, =2CO
Peakuisi 3 1BOX eJIeMEHTIB Jie pPillIeHHS He iCHY€

Cxema peaxuii
C+CO=>CO,
Peakrantu: C,CO
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[Tponykru: CO,

V¥ BekTopHOMY BUTIIsIL, R(ne,np): Re=R(1,0), Rco=R(1,1), Pcor=R(1,2)

Kpoxk 0. ®opmyemo cymimn peakrantiB (uepBoHa) Rc+ Reo Ta mpoaykriB (cuHs)
Pcoo.

Kpox 1 — baunmo, mo He BucTauvae C y npoaykrax, gogaemo CO;

Kpok 2 — baunmo, 1o He Buctauae O y peakranTax, nogaemo CO

Kpok 3 — baunmo, 1o He Buctayae C y npoaykrax, gogaemo CO;

Kpok 4 — PoOMMO BUCHOBOK, 110 TIPH J10JIJaBaHH1 OyJIb-IKOTO BEKTOPY BIJCTaHb
MIDXK KIHIISIMU TIUISIX1B 30UIBIITYETHCS, 3aBEPITYEMO TOIIYK.

8 — PeakTaHu 8 —== PeaKTanTu

—= [IpoayKTn —= [lpoayKTn
7 7

6 6

co co2

-1- o 1 o]
Kpoxk 0 Kpoxk 1
8 4 e PeakTaHTu 89 —=&— PeaKTaHTH
—== [1poAyKTH —& [poayKtn
7 7
6 61
5 5
a4 4
© co e co co2
3 3
co, co2 co, co2
2 P
co2 co2
1 1
(e} r
1 1 2 3 4 5 6 7 8| -1 1 2 3 4 5 6 7 8
1 o -1 o
Kpoxk 2 Kpok 3

Kpok 5 - Pimenns nemoxxnuo C+CO #> CO,

CymapHa peakiisi 3 ABOMa eJIeMeHTaAMHU.

Cxema peaxiii

0, +C+CO=>CO,

Peakrantu: O,,C,CO

[Tponyktu: CO,

Y BektopHomy Burismi, R(nc,no): Rox=R(0,2), Rc=R(1,0), Rco=R(1,1),
PCOZZR(I,z)
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Kpoxk 0. ®opmyemo cymim peakrantiB (uepBoHa) Rc+ Reo Ta nmponykris (cuns)
Pcoa.

Kpok 1 — baunmo, mo He Buctauae C y npoaykrax, nogaemo CO?2

Kpok 2 — e Bucrauae O y peakranTax, gogaemo 02

8 1 — e Peakran 81 e PeakranTU 8 4 —a PeakranTi

— Mpoaykmi —e Mpoaykmu —e Mpoaykmu
74 74 74

67 6 64

co €@ coz coz €O
2 2 4 2
cb; cb; co2 ¢
1 1 1
2 2 02 2
T T t T t T
1 1 2 3 4 5 3 7 5 1 1 2 3 4 H 3 7 8 1 1 2 3 4 H 3 7 8
-1 o - [} - 1]

Kpok 3 — baunmo, mo He Buctadae O y mpoaykrax, nogaemo CO;
Kpok 4 — baunmo, 1o He BucTayae C y peakranTax, gogaemo C
Kpok 5 — baunmo, mo He BucTauae O y peakranrax, nojgaemo CO
Kpok 6 — baunmo Hamgymiok C y peakTaHTax, Tomy 3MeHIryeMo C

8 -
81 —=— PearTanHTh —=— PeakTaHTH
—a= [poOAYKTH MpoaykTu
7 71
6 61
5 5
4 4
o
e coz 0 coz
3 3
o2 6,
2 2
coz? c co2
1 14
02 2 02 2
r & T T T T T T T 1 r o T T T T T T T 1
1 1 2 3 4 5 3 7 8 1 1 2 3 4 H 3 7 8
1 o -1 o
Kpok 3 Kpoxk 4
8 —s=— PeakTaHTu 81 —s— PeakTaHTh
—= [lpoayKTn —= [poayKkm
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© 0/ co2 © 62
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Kpoxk 7 — IlomiuaeMo, MmO LUISIXM MEPETHYJUCH, MIJICYMOBYEMO KIUIBKOCTI
BGKTOpiB: 2R02, Rc, ZRCQ, 3PC02
Kpok 8 - Ximiune piBHsiHHS: 20,+C +2CO = 3CO,
3aranbHa MeToaMKAa rpaivyHOro 0ajaHCyBaHHA (1Ji IBOX peareHTiB)
eKpok 0. CTBOpeHHS BEKTOPiB peareHTiB
EnemenTH siki npuiiMaroth y4yacts y peakuii: C,0
PearenTu siki € y peakmiiinii cymimri: C,0,,CO,CO,
Pearentu y BextopHiit popmi, R(nc,np):
PeakTantu - Rc(l,()), Roz(o,z), Rco(l,l), R02(1,2)
HpO,Z[YKTI/I - Pc(l,O), P02(0,2), Pco(l,l), P02(1,2)
Koopaunatu myist mpeacTaBieHHs:
C (abcmuca), O (opaunara)
O (abcnuca), C (opauHara)
Kpoxk 1. BusHaueHHs BEKTOPIB — pEAKTAHTIB Ta BEKTOPIB — MPOAYKTIB
o IlpuiimMmaemo 110 CyMill SIK TPOAYKTIB TakK 1 peaKTaHTIB MOXYTh MaTH OyIb
AKuii 13 pearenris, AJIE:
* PeareHT HE MOXe OYTH OJTHOYACHO 1 PEAKTAHTOM 1 TPOyKTOM
* 3araJibHUM NUISIX MOXKE CKJIaJaTUCh 3 MEHIIUX ILISXIB
» J[ng copoleHHs TPUMMAEMO IO MPOAYKTH € OUTBII CKIATHUMHU (MICTSTh
OisbllIe ATOMIB 1 TOMY MalOTh OJIBIITY IOBKMHY BEKTOPA)
o PeakTaHTH Ta mpoayKTH MOBUHHI MaTH OAHAKOBHI HaOlp €JIE€MEHTIB
Kpok 2. ®opmyemo MoxkuB1 KOMOiHAIlli BEKTOPIB (KUIBKICTh BEKTOPIB 3 OJHIET
CTOPOHHU MOBUHHO OyTH X04a 0 Ha OJMH MEHIIIE 3arajbHOi KUTbKOCTI, a KIIBKICTB iX y
KoMOiHaIii Moxe O0yTu OutbIe 1)

O
O
O
(]
(]

O

= JlnsA OQHOIO pearcHTy

C

O

CO

CO,

3 IBOX peareHTiB
C, 0O,

C, CO

C, CO,

0,, CO

0,, CO,

CO, CO,

3 TpHOX pEareHTiB
C, O, CO

C, Oy, CO,

C, CO, CO,

0,, CO, CO,
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Kpok 3. ®opmyeMoO MOXKIIMBI CXEMHU MIEPETBOPEHD JJISl [BOI'O BBAXKAEMO KOXKHY 3
KOMOIHaIlli peakTaHTaMu, 1 MiA0MpaeMo JI0 Hei 1HITy KOMOIHAIlil0, 0 HE MICTHUTh

peareHTiB 3 nepuioi KoMOIHallli Ta aHATI3y€eEMO iX Ha CTEXIOMETPUYHI OOMEKEHHS.

JI71 0oMHOTO peaKkTaHTy:

C #> 0O,, CO, CO;, — He criBOaIal0Th €IEMEHTH

0O, #> C, CO, CO, — He crmiBNaJIaloTh €JIEMEHTH

CO=0C, 0, CO,

CO=>¢C, 0,

CO=_C, CO,

CO #> O,, CO; — He BuKOHYeThC criBBiHOmEeHHS O/C
CO #> CO; — He BukoHyeThcs criBBigHomeHHs O/C
CO,=>_C, 0, CO

CO;, => C, O,

CO,=_C, CO

CO,=>0,, CO

CO; #> CO — ne BukoHyeTbhcs cribBigHomeHHs O/C

JI1st IBOX peaKTaHTIB:

C, 0,=>CO, CO,

C,0,=>CO

C, 0,=>CO0O,

C, CO #> O,, CO;, — He Bukonyethcs crniBBigHomeHHs O/C
C,CO=>CO0O,

C, CO # O, — e Bucrauae C cnpasa

C, CO; #> O,, CO — He BukoHyeThcs criBBigHomeHHs O/C
C,CO,=>CO

C, CO, #> O, — ne Buctauae C crpaBa

0,, CO #> C, CO; — He BukoHyeThcs criBBigHomeHHs O/C
0O,, CO #> C — e Bucravae O cnpasa

Oz, CO = COZ

0,, CO, #> C, CO — He BukoHyeThcs criBBigHomeHHs O/C
CO, CO,=0C, O,

Jlns TphOX peaKkTaHTIB:

C, 0, CO=>C0O,

C, 0, CO,=CO

C, CO, CO; #> O, — He Bucrauvae C cnpaBa

0., CO, CO, # C — He Buctavae O crnpasa

Kpoxk4. 3amumaemo nuiie TeOpeTUIHO MOXKIIMBI KOMO1HAIIi1l peareHTiB

O

JIJ1st OTHOTO peaKkTaHTy:
CO =>C, Oy, CO,
CO=>C, 0O,

CO=>C, CO,
CO,=>C, O,, CO
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———
= CO,=C, 0,
= CO,=¢(C,CO
= CO,=>0,CO
JIns 1BOX peaKTaHTIB:
C, O,=>CO, CO,
C,0,=CO
C, 0,=C0O,
= C,CO=>CO0O,
= C,CO,=>CO
u Oz, CO = C02
= CO,CO,=C, 0O,
o JIns TphOX peaKkTaHTIB:
"= C,0, CO=>C0O,
= C, 0, CO,=>CO

[ I TN NG

Kpok 5. Busnauaemo mnpsmi Ta 3BOPOTHI KOMOIHAIli — MPSAMOIO BBAXKAEMO
KOMOIHAIIII0 JIe KUTbKICTh PEaKTaHTIB OlNIbIle, Ta PO3MIp BEKTOPY MPOAYKTY OLTBIITHIA

(peaxiiist yTBOpEHHS):

= CO=>C, 0, CO,
= C,0, CO,=CO

= CO=>C, 0,
" C,0,=>CO

= CO=>C_, CO,
= C,CO,=>CO

* CO,=>C, 0, CO
" C,0,, CO=>CO0O,

s CO,=> C, O,
= C,0,=C0O,

= CO,=>0, CO
u Oz, CO= C02

= C,0,=>CO0, CO,
» CO,CO,=C, 0O,

Kpoxk 6. 3anumaemo nuiie npsimi peakiii

" C, 0, CO,=>CO
* C,0,=>CO
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—_— —— e
C,CO,=>CO

C, 0, CO=>CO0O,

C, 0,=C0O,

0,, CO=>CO,

C, O,=>CO, CO,

Kpok 7. 3MIHIOEMO KUIBKICTh BEKTOPIB /IO CITIBIIAJIIHHS HUIAXIB JJIS KOXKHOT 13
pEeaKIIiHUX CXeM

. co
4 —&= PeakTaHmi 4 —— PeakTanTi
—s MposyKT1 —e poaykT1
27 of & &
3 34
[«
co co2 &92 co2 é:(?
2 2
o o
C co co C C o}
1 14
/ //o’/
1 1 2 3 4 5 6 7 8 -1 1 2 3 4 5 6 7 8
1 o - o
Kpok 6 Kpox 7

e Kpoxk 8. [1linpaxoByeMo KIJIBKOCTI BEKTOPIB KOKHOT'O THUITY

e Kpok 9. 3anucyemo pilieHHs y BUTIISAA1 TPAIULIMHOTO XIMIYHOTO PIBHSHHS

= 3C+ O+ CO,=4CO

= 2C+0,=2CO

= C+CO,=2CO

= C+20,+2C0O =3C0O,

" C+0,=C0Oy

* 0,+2CO =2CO;

» 3C+ 20, =CO+ CO,

TakuMm ymHOM, SIK BUJHO 3 HaBEIECHUX NPUKIAMIB, rpadiuHe OaJaHCYBaHHS €
JIOCTaTHBO TIPOCTUM 1 MOXKe OyTH Ay’Ke MOIMUPEHO Ha OyAb-sIKY KIJIbKICTh peareHTIB Ta
efleMeHTiB. binblie Toro, BOHO HarMSAHO JEMOHCTPY€E MHOKUHHICTh MOXJIMBUX IIIISIX1B
OTPUMAHHS OJHOT'O 1 TOTO X MPOIYKTY, 110 HE TO3BOJISIOTH MATEMaTHYH1 METO/IH.
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THE IMPACT OF WAR ON FINANCIAL RISK
INSURANCE IN UKRAINE: LEADING INSURANCE
COMPANIES

Lomonosov Dmytro

PhD Student

Department of Insurance, Banking and Risk Management
Taras Shevchenko National University of Kyiv, Ukraine

The ongoing war in Ukraine has significantly reshaped the financial and insurance
sectors, introducing unprecedented risks and challenges. Insurance companies, as key
financial intermediaries, have had to adapt their strategies, policies, and risk assessment
models to navigate the volatile economic landscape. This study explores the impact of
war on financial risk insurance in Ukraine, focusing on how leading insurance
companies have responded to the crisis. The findings provide insights into the evolving
role of insurance in mitigating financial risks amid geopolitical instability and offer
recommendations for enhancing the sector’s sustainability in wartime conditions.

Analyzing the top five insurance companies in Ukraine by financial risk insurance
premiums from the pre-war period (2020-2021) to the wartime period (2022-2024) is
essential for understanding market resilience and adaptation. The insurance sector
plays a crucial role in financial stability, especially during crises. By examining leading
insurers, we can assess how they have adjusted their underwriting policies, risk
assessment models, and financial strategies in response to the war’s economic shocks.
Comparing pre-war and wartime data helps identify key transformations in pricing
mechanisms and insurers’ ability to manage uncertainty (table 1).

The demand for financial risk insurance reflects businesses’ and individuals’
perception of risk, making it an important indicator of economic confidence. A
significant increase in premiums suggests heightened concerns over financial stability,
while a decline may indicate a loss of trust in insurers’ capacity to cover risks.
Additionally, analyzing insurance compensations reveals insurers’ financial stability
and ability to meet obligations [1]. A sharp rise in payouts compared to premiums could
signal liquidity issues or operational challenges, making this analysis critical for
assessing market sustainability.

Beyond financial indicators, this analysis has significant regulatory and strategic
implications. The war has led to adjustments in insurance regulations, affecting pricing
models and claims management. Observing how top insurers have navigated these
changes provides valuable insights for policymakers working to enhance market
stability [3]. Furthermore, for investors and businesses, benchmarking the financial
performance of key insurers offers guidance on risk mitigation strategies and informed
decision-making in an evolving economic landscape.
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Table 1 — Dynamics of insurance premiums and compensations of the TOP-5 insurance
companies of Ukraine 9M YTD in 2020-2024.
Period Insurance VUSO | ARX | UNIVERSALNA | UNIQA | TASSG
company
Insurance
premiums, k UAH
Insurance
compensations, k 9,801 130 7,930 26,005 307

UAH

26,830 14,727 3,423 55,017 28,573

OM YTD
2020

Insurance

premiums, k UAH 95,004 23,913 2,654 75,389 36,148

Insurance
compensations, k 21,270 1,848 39 2,311 831
UAH
Insurance
premiums, k UAH
Insurance
compensations, k 16,429 1,441 437 118,739 2,294
UAH
Insurance
premiums, k UAH
Insurance
compensations, k 14,249 9,538 7,406 34,494 2,516
UAH
Insurance
premiums, k UAH
Insurance
compensations, k 16,365 11,645 10,056 2,312 2,952

UAH

*combined by author based on [2]

Based on table 1, the financial risk insurance market in Ukraine has undergone
significant changes between 2020 and 2024, driven by macroeconomic instability and
the impact of war. The overall trend shows an increasing demand for financial risk
insurance, particularly in 2023-2024, as businesses seek protection against heightened
uncertainties. Among the top five insurers, VUSO, ARX, and UNIVERSALNA
experienced the most substantial growth, while UNIQA and TAS SG maintained
relatively stable premium volumes.

VUSO demonstrated the most consistent upward trend, growing sevenfold from
26,830k UAH in 2020 to 185,883k UAH in 2024, with a strong rebound after a slight
decline in 2022. ARX followed a similar pattern, experiencing moderate growth until
2022, then sharply increasing its premiums in 2023-2024. UNIVERSALNA saw
exponential expansion, with premiums surging from 2,654k UAH in 2021 to 137,280k
UAH in 2024, indicating aggressive market positioning. In contrast, UNIQA’s
premiums peaked in 2021 and then stagnated around 55,000-57,000k UAH, suggesting
strategic adjustments. TAS SG displayed a conservative approach, maintaining a steady
range of 24,000k-36,000k UAH.

OM YTD 2021

65,673 24,629 11,371 56,406 25,359

OM YTD
2022

136,057 91,462 82,235 55,068 24,328

M YTD
2023

185,883 142,045 137,280 56,818 29,766

OMYTD
2024
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The dynamics of financial risk insurance compensations among the top five
Ukrainian insurers from 2020 to 2024 reveal significant volatility, reflecting the
sector’s response to economic instability and war-related financial risks. VUSO
experienced a sharp increase in payouts from 9,801k UAH (2020) to 21,270k UAH
(2021), followed by a gradual decline and stabilization around 16,000k UAH in 2024.
ARX, which had minimal compensations before 2023, saw a sixfold increase from
1,441k UAH (2022) to 9,538k UAH (2023), indicating growing claims pressure.
UNIVERSALNA, after near-zero payouts in 2021-2022, registered a notable surge in
2023-2024, reaching 10,056k UAH, suggesting an increase in risk exposure.

UNIQA showed the most extreme fluctuation, with a sharp peak in 2022
(118,739k UAH) — due to war-related claims — before rapidly dropping back to
2,312k UAH in 2024, signaling an adjustment in its risk portfolio. TAS SG maintained
the lowest and most stable compensations, ranging from 307k UAH (2020) to
2,952k UAH (2024), which may indicate a conservative claims policy. These trends
suggest that while some insurers faced unexpected claim spikes, others adapted by
restructuring their policies, reducing risk exposure, or tightening claim management
practices. Moving forward, the ability to balance premium growth with sustainable
payouts will be crucial for insurers’ financial stability.

Based on the available data, the projected volumes of financial risk insurance
premiums and compensations for the top five Ukrainian insurance companies by 2027
can be estimated using trend equations derived from the 2020-2024 dynamics. If
current growth trends persist, VUSO, ARX, and UNIVERSALNA are expected to
demonstrate the most significant increases, while UNIQA and TAS SG may remain
relatively stable. The trend equations, following an exponential pattern, suggest that
premiums will continue to grow at a compound annual growth rate (CAGR) of
approximately 30%, reflecting increased market demand and heightened risk
awareness (image 1). At the same time, insurance compensations are projected to rise
at a CAGR of around 9%, indicating a moderate increase in claims relative to premium
growth (image 2). These projections highlight the ongoing expansion of financial risk
insurance in Ukraine, driven by evolving economic and geopolitical conditions.
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Image 1. Top-5 Ukrainian insurance companies’ 9M YTD financial risk insurance premiums
forecast 2025-2027
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Image 2. Top-5 Ukrainian insurance companies’ 9M YTD financial risk insurance compensations
forecast 2025-2027

The financial risk insurance market in Ukraine has transformed significantly from
2020 to 2024 due to economic instability, geopolitical risks, and evolving corporate
risk strategies. VUSO, ARX, and UNIVERSALNA saw sharp premium growth,
reflecting rising demand for financial protection, while UNIQA and TAS SG remained
more stable, likely due to conservative strategies. Fluctuations in compensations,
particularly UNIQA’s 2022 spike, highlight market sensitivity to financial shocks,
emphasizing the need for balanced risk management.

Looking ahead, the market is expected to grow, driven by corporate awareness,
regulatory shifts, and digitalization. A 30% CAGR in premiums signals strong demand,
while a 9% CAGR in claims suggests controlled payouts. However, inflation,
geopolitical risks, and regulations pose challenges, making risk assessment and
portfolio diversification essential. Insurers that adopt data-driven underwriting and
strategic positioning will thrive, reinforcing financial risk insurance as a key element
of corporate planning in Ukraine’s post-war recovery.
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IHHEPCIIEKTUBU BUPOBHUIITBA BUHA 3 KBITIB
TPOAHIAU

KoBasboBa Osiena

K.T.H., JOIIEHT

Bakynenko AHresiina

3/100yBayKa BUIIO1 OCBITU

Kadenpa xapuoBux TexHONOT1#

JIHITIPOBCHKUH JepKaBHUM arpapHO-€KOHOMIUHHM YHIBEpCUTET, YKpaiHa

BupoOHUITBO BHHA 3 KBITKOBOI CUPOBUHH — II€ Tally3b, SIKa Ma€ NEPCIEKTUBU Y
cepi kpadTOBOro BUHOPOOCTBA, a TAKOK y MPOMHUCIOBOMY BUPOOHUIITBI YHIKATIbHUX
HaMoiB i TypMaHiB. KBITKOBE BHHO — I1€ OKpeMa KaTeropisi aJIKOroJIbHUX HATMOiB, 110
HaOuMpae TOMYJISIPHOCTI cepell TypMaHiB 1 MPUXWIBHHUKIB HATypaJbHUX MPOAYKTIB.
BoHo BUTOTOBIsIETHCS NUIAXOM (pepMeHTallii KBITKOBUX HACTOIB 13 10aBaHHAM IYKpY,
JTPLKKIB 1 4aCTO (PPYKTOBUX KOMITOHEHTIB JIJIsI IOKPAICHHS OajlaHCy CMaKy.

TposiHIOBE BUHO — 1I€ HE MPOCTO Hamil, a 3arajbHUN KyIbTypHUUA (PEHOMEH 1
MIPOSIB TAPMOHII MK JIFOIMHOI, MPHUPOAOI0 Ta TexHojorisMu. KokHa #oro kparuis
NEPEHOCHUTh HAC Yy CBIT ICTOpIi, /Ie TPaAULIli MOEHYIOTHCS 3 CYYaCHUMU 1HHOBALISIMH,
a foro 6araTorpaHHi apoMary Ta CMaKu HAraayrTh HAM MPO MaWCTEPHICTh THX, XTO
HOro CTBOPUB.

[cTopis TPOSHIOBOTO BHHA Ma€ CBOT KOPEHI B JaJeKNX LUBLII3ALIAX. Y TaBHUHY
TposiHIa Oyja HE TUIBKM CHMBOJIOM Kpacu, a ¥ BTUIOBalia OO0XECTBEHHICTH 1
TyXoBHICTh. Y CraponaBHbOMY €THINTI TPOSIHAM BUKOPUCTOBYBAJIM B PENITIHHUX
puTyanax Juisi CTBOPEHHSI apOMAaTHUX HAIOiB, pUTyaliB BIIaHyBaHHs OoriB. L[i Hamoi
BBa)XKaJIHCS €JIIKCUPOM TFapMOHii, a iX apomar - mocjaanHsM 6oris. Y I'perii TpostHI0B1
Hamoi CUMBOJNI3YIOTH JII0OOOB 1 Kpacy. Hampukman, B cTapogaBHbOMY MHCTELTBI
TPOSIHIIA YacCTO 300pakyBajmcs Sk arpuOyTu OoruHi AQpomaiTH, sika CUMBOJI3yBajia
POMAHTHKY 1 HarxHeHHs. Hamoi Ha ocCHOBI TpostHm OynM HE TUIBKH TPEIMETOM
PO3KOIII, ajie i BAKOPUCTOBYBAJIUCS JUIsl JIIKYBaHHS Ta TBOPUYOCTI — MOETH Ta pitocodu
BUKOPUCTOBYBAJIM iX JJIsl HATXHEHHS IMPH HAMMCaHHI CBOiX TBOpiB. PUMIIsiHU BBenn
MpaKTUYHE BUKOPUCTAHHS TPOSHIOBOTO BUHA y CBOIO KYJbTYypy. BuHO, sike mogaeTbes
31 CBDKMMHU MENIOCTKAMU TPOSHA, IO IJIaBalOTh HABKOJIO, MIJIKPECIIOE CTaryc 1
BUIIIYKAHICTh. 3aBJSKH CBOIM €IITAPHOCTI Ta HE3PIBHAHHOMY apOMaTHOMY XapakTepy
el Hamii cTaB HEeB1J EMHOIO YaCTHHOIO pUMChKOT Tpaauilii. CepennpoBiuHa €Bpomna
TaKO’K 3aJIMIINMIIA CBIi BITIOUTOK HA PO3BUTKY TPOSIHIIOBOTO BHUHA. Y TOH Yac TpOSHIU
MajJdM pemyTalilo MPUPOIHOro 3acol0y i 3aclOKOEHHS po3ymy. Bonu
BUKOPUCTOBYIOTHCSl ISl IPUTOTYBAaHHS HACTOK Ta BUHA JJIA JIIKYBaHHS CTpecy Ta
0e3COHHs, a TaKoXk Oyiau CUMBOJIOM cCIokoio Ta piBHoBard. Jlo XVII cTonitts BUHO
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HaOyJI0 HOBOIO 3HAYEHHS, OCKUIbKM aJXIMIKM EKCIIEPUMEHTYBAJIM 3 E€KCTPaKTaMH
TPOSTH/ ISl CTBOPEHHS €IKCHUPIB 340pOB’s Ta 1OBromitts [1, 2].

BuHO € CBIIKOM THCSAYOIITH, IIJI 4Yac SKHX JIIOJCTBO HE JIMIIE OCBOIOBAJIO
BUHOPOOCTBO, ajie i CTBOPIOBAJIO KYJIBTYPHI TPAIUIIii, iK1 30epiraiuch 1 nepeaaBaimnch
13 TIOKOJIIHHSI B TIOKOJIIHHsI. TpOSHIOBE BHMHO BIJOOpa)kae 3MaTHICTH JIFOICTBA
3HAXOIUTU Kpacy y MNPUPOAHOMY CBITI ¥ MEpPEeTBOPIOBATH ii Ha IIOCHh BHIIYKaHE,
JIOJIA0UU €JIEMEHTH CBO€T TBOPYOCTI, TEXHIYHMX 3HAHb 1 JYXOBHOTO HAaTXHEHH. Kpim
TOTr0, HOT0 0AaraTorpaHHICTh B ICTOPUYHOMY aCIEKTI OKa3ye, K Halllil 3MIHIOBAaB CBOE
3HAYEHHS 3aJIeKHO Bl €MOXH ¥ KYJIBTYypU: BiJ CaKpadbHOTO EIIKCHPY B
CrapogaBHboMy €runTi 0 CUMBOJY JIt0OOB1 M HarxHeHHs B [pewii, 10 po3koil Ta
coliaJgpbHOrO cTarycy B Pumi, 1 Jam — 70 cepeqHbOBIUHUX JIKAPCHKUX HAIMOIB, SKI
MIKPECTIOBAIA MOTO TMpPaKTHYHE 3acTocyBaHHA. LI 3MIHM JI€MOHCTPYIOTh, IO
TPOSTHAOBE BUHO 3aBXK/U aJIallTyBaJIOCh JIO 3MIH Y CYCIUIbCTBI, 30€pirarouu mpu oMy
CBOIO BUTOHYEHY CYTHICTh. KO)KeH eTart 11boro iCTOPUYHOTO MUISXY J0Ja€ HOBUN BUMIP
HAIo0, NEPETBOPIOIOUM MOr0 Ha JKMBY YAaCTHHY CBITOBOI KynbTypu. BiH He mnuiie
BiloOpakae 3MiHy CMaKiB 1 BITOJ00aHb CyCIIBCTBA, aJIe U € JHKEPEIIOM HATXHEHHS TS
HOBUX TTOKOJIIHb, SIK1 MPAarHyTh 30€perTy TPauIlii, 10Aal04YH 0 HUX CBOi IHHOBAIlIHHI
migxoau. Takum 9UHOM, TPOSTHIOBE BUHO MOYKHA PO3TIISIATH SIK YHIKAJIbHE KYJIbTYPHE
SBUIIIE, SIKE TIOCTIHO PO3BUBAETHCSA, 3AJIUIIAIOYNCH HE3MIHHO YapiBHUM 1 3HAYYIIUM
IUISL JI'OZIEN Y BCbOMY CBITI.

[Ipormiec cTBOpeHHST TPOSHAOBOTO BUHA BUMAara€ TOHKOTO MITXOMY Ta YBaKHOCTI
no neranei. Ilepmmit etan — 1e 30ip MEAIOCTOK TPOSHA. 3a3BUYail 1ie poOJISTh paHO
BpaHIli, TMOKH KBITH BKpPUTI pocoro, MO0 30epertu iX MakcUMajbHHHA apomar.
Halikpamum 1151 BUHOPOOCTBa € cOpT TposiHA, sik-oT Rosa Damascena (mamachka
TPOsIHAA), Yepe3 HaCHUEHUI apomaT Ta 6ararcTBo edipHux oiii [3]. Jlam nemroctku
OYMIIAIOTh B MWJIY Ta IHIIUX JOMIMIOK 1 3aMOYYIOTh Y CYMIIIl 3 OYMINEHOI BOAH,
LYKpY Ta IpLKIKIB (32 HeoOxinHOCTI). DepmenTalis TpUBa€e Kijibka TUXKHIB, M1 Yac
SKUX apoMaT MEeTI0CTOK MOCTYIOBO POHUKAE B piauHy. J[01aTKOBO BUKOPUCTOBYETHCS
KOHTpOJb Temneparypu (18-22°C), mo 3abe3neuye cTaOUIbHICTh (PepMEHTALIHOTO
Mporiecy Ta YTBOPEHHS OajlaHCy MIDXK KHCIMHKOIW 1 cononkictio [3, 4]. Ilicns
3aBepieHHs (pepMeHTallii Harii MPOXOAUTh (PUIBTPAIlIO, M1 Yac SIKOi BUIAJISIOTHCS
3QJIMIITKKA TICTIOCTOK. 3aBepIIabHUM €Tam — IIe¢ BUTPHMKA, SKa MOXE TPHBATH Bij
KUIBKOX MICAIIIB JI0 KUIBKOX pokiB. Ha 1mpomy erami BuHO HaOyBa€ CKJIQIHOTO
cMakoBOro mpodinto. Jleski BHHOpoOU BUKOPHUCTOBYIOTH 1yOOB1 a00 TIMHSHI €EMHOCTI,
o0 30araTuTH HaIii HOTaMH BaHUT U Meny [4, 5].

TexHomoris CTBOPEHHS TPOSHAOBOIO BHHA € 3PAa3KOM BUITYKAHOTO IMOETHAHHS
HAayKd 1 MHUCTENTBA, aJ)K€ KOXKEH €Tal I[bOr0 MPOIECY BIAKPUBAE MPOCTIp s
TEXHIYHOT MAMCTEPHOCTI ¥ KPEaTUBHOTO MIIXOMY. 3 OJJTHOTO OOKY, TOUHICTH 1 YBOKHICTh
€ HAJ3BUYAHO BAXJIMBUMHM — MpPaBWIbHUN TEeMIEpAaTypHUN pEXUM, MPOHOPIIi
IHTPENi€HTIB, TPUBATICTh (EepMEHTallli — yce II€ BIUIUBAE Ha SKICTh KIHIIEBOTO
npoAyKTy. 3 iHIIOro OOKy, Lield mpolec A03BOJIIE BUHOPOOAM EKCIEpUMEHTYBaTH,
JIOJIAl04YM HOBI CMAKOBI BIJITIHKH, IHTPEJIIEHTH YU TEXHIKH, 110 HA/Ia€ KOXKHIM TSI
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yHiKanpHOCTI. Te, sK OpDKIXKI NEPETBOPIOIOTh IYKOp HA CIHUPT 1 K BUTPUMKA
MOCTYNOBO 3MIHIOE TEKCTYypy Ta apoMaT Harow, JAEMOHCTPYE MPUPOIAHY Mario
XIMIYHUX 1 (PI3UYHUX TPOIECiB. AJie BOJHOUYAC II€ HE MPOCTO TEXHIYHUU MPOLEC:
TBOPUICTh BHUHOPOOA TMPOSBISIETHCS Yy BHOOPI CHEIIAJIBHUX COPTIB TPOSHI,
BUKOPUCTAHHI OPTaHIYHUX IHIPEIIEHTIB UM HABITh Y MiA00P1 EMHOCTEM /11 BUTPUMKH.
Came meit OamaHC MDK CTPOTMMH HAayKOBUMH TIpaBHJIaMH 1 CBOOOAOIO0 JUIs
EKCIIEPUMEHTIB POOUTH TPOSHIOBE BMHO HACTLIBKM OocoONMBUM. BOHO € He muiie
PE3yABTaTOM TEXHOJIOTIH, aje W B1IOOpaKEHHSIM XapaKTepy Ta HAaTXHEHHS KOXKHOTO,
XTO BKJIQJA€ Yy Tpoliec CBOK aymry. lle BUYUTH HAC, 10 TapMOHIs MK TOYHICTIO M
TBOPUYICTIO 3/1aTHA CTBOPIOBATH CIPABXKHI IIE/IEBPU.

TBopuicTh y BUHOPOOCTBI — IIe OCOONUBUI ACHEKT, SKUH JT03BOJISIE KOKHOMY
MaiCcTpy CTBOPUTHU YHIKaJIbHUM Hamii. Hampukiaa, BUHOpOOU 4acTo 10Aar0Th CHEIli,
AK-OT KapJaMOH, T'BO3AMKY a00 KOPHIO, 100 pO3KPUTH HOBI rpaHi apomary. Taki
IHTPEIIEHTH, SIK areJIbCMHOBA IIe/Ipa UM JIaBaH 1a, HaJal0Th HAIIOI0 OCBIXKAIOYMX HOTOK.
Kpim TOro, opraniuie BHHOPOOCTBO € TMOMYJISIPHUM TpeHAOM. BukopuctaHHs
€KOJIOTIYHO YHUCTUX TMETIOCTOK, BUPOIIEHUX 03 XIMIYHUX J00aBOK, ITiIKPECIIOE
npupoaHicTh cMaky. CydacHi BUHOPOOM aKTMBHO EKCHEPUMEHTYIOTH 13 METOAaMHU
dbepmMenTallii, 101al04H 10 BUHA 1HTPEIIEHTH, K1 3MIHIOIOTH CMAKOBY CTPYKTYpY [4].
ToOTo TBOpUMII MiAXiJ y BUHOPOOCTBI CUMBOJI3ye CBOOOMY BHpakeHHsS. TposiHIOBE
BHUHO — 1I€ HE MPOCTO MPOIYKT, a CIIOCIO MepeaTH YHIKaJIbHICTb CBOIX 1/1€i Ta €MOLIIi.

BoHO Takox Bifirpae BaXJIUBY pOJib y MIATPUMIN E€KOJOTIYHOTO OaiaHcy.
BuponryBanHsa TposiHa cnpusie 30epekeHHI0 0iopizHOMaHITTA. Hanpukiaa, TposHau
NpUBAOTIOIOTh 3alWIIOBAYiB, TAaKWX SIK OJDKONMM, IO TO3WTHUBHO BIUIMBAE HA
exocuctemy. Kpim Toro, BiIXoJiu BUpOOHUIITBA, 30KpEMa 3aJIMILKH METCTOK, MOXKYTh
BHUKOPUCTOBYBATHUCS JJIsi CTBOPEHHS OPTaHIYHOTO 100pHBa Y KOMITOCTY, 110 3MEHIITY€
KUIBKICTB BIIXOMIB [5].

CormianbHO TPOSHAOBE BHHOPOOCTBO CTHUMYIIIOE PO3BUTOK MICIIEBHX TPOMA]I.
TypucTtuuni 3axoau, IPUCBSUEHI TPOSHAOBUM HAMosAM, 3ajy4yaloTh BiJBiAyBadiB Ta
MONYJISIPU3YIOTh JIOKadbH1 Tpanuuii. Hampukmnan, ¢gecrtuBam tposHn y bonrapii ta
TypedunHi cynpoBOIKYIOTbCA JETYCTAllisIMH BHH, IO CTHUMYIIOE PO3BUTOK
BHHOPOOCTBA Ta PET1OHAIBHOT €KOHOMIKH. TPOsTHAOBE BUHO — 1€ TTO€THAHHS TPAIHIIIH,
Cy4aCHUX TEXHOJOTIH, KpeaTMBHOCTI W TypOOTH mpo NOBKULIA. BoHO cumBomizye
TapMOHII0 MIXK JIIOJIMHOIO Ta MPUPOAOI0, HArayIuH PO CUITYy TBOPUOCTI Ta 3HAYCHHS
KyJIbTypHOi criaaiuau. Lle BimoOpaxkeHHsIM 1CTOpIi, 1110 HaiMXa€, HAyKH, sIKa TIUBYE, 1
MUCTEITBA, M0 3axornoe. [le crnpaBxkHil KynbTypHHA (DEHOMEH, SIKWA TPOIOBKYE
PO3BUBATHUCS, TAPYIOYU HOB1 €MOIIii Ta MOXKJIMBOCTI JIJIsl TOCIIPKeHHS. TOX KBITKOBa
CUPOBHMHA Y BUHOPOOCTBI CTBOPIOE HOBI EPCIEKTUBHI HAIIPSIMKU BUpOOHUITBA [6-8].

B ymoBax mabGoparopii Oyino peani3oBaHO BECh TEXHOJIOTITYHUMA TMPOIIEC
nepepoOKy TPOSHIOBUX MENIIOCTOK Ha BUHO (pucC. 1).
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Pucynok 1. BI/Ip06HI/IHTBO TPOSIHIIOBOTO BHHA B na6opaTopH1/1x yMOBax

[IpoanamizoBaHo  OCOONMHMBOCTI  MporieCy  BUPOOHHUIITBA,  IMPOBEICHO
OpPraHOJICNITUYHY OIlIHKY TOTOBOTO MPOAYKTY. MoHiTopuHr piBHs pH no3BosuB
ONTHMI3yBaTH TPOIEC 1 OTPUMATH HaIiii BHCOKOI SKOCTi, HACHUYEHOTO KOJbOPY Ta
BHUPAKEHOTO TPOSIHIOBOTO CMaKy.

[Ipore € 1 mpobrmemMu mnpu peainizanii BUpOOHUITBA TPOSHAOBOro BuHA. Ha
MepIIOMY MICIli CHPOBHHHA IIpoOjeMa: IOTpiOHA BeIWKAa KUIBKICTh SKICHHUX
apoMaTHUX TposHA Oe3 mecturuAiB. [l{omo TexHosorii, TO BHHO 3 KBITIB Mae€
0co0MMBOCTI (pepmMeHTalii uepe3 HU3bKH BMICT MPUPOIHUX IyKpiB. He aAuBnsuucs Ha
po0JIeMaTHKy KBITKOBUX BUH, TIOMTUT Ha HUX €, TOMY BUPOOHUIITBO TPOSHIOBOTO BUHA
€ TIEPCIICKTUBHUM. SIKIIO TOBOPUTH MPO TMEPCICKTUBUA BUPOOHUIITBA TPOSHIOBOTO
BHHA, TO BOHHM HaBeJeHl B Tao. 1.

Tabmuug 1 — OCHOBHI NEPCHEKTUBY BUPOOHUIITBA BUHA 3 MEIIOCTOK TPOSH

XapakTeprucTHKa Onuc
1 2

VYHIKaJIBHICTB Ta Ile piakicHMIA TPOIYKT HA PUHKY HAIIOIB, III0 MOYKE MPUBEPHYTH

€KCKJIIO3UBHICTh yBary CIoXKMBadyiB, sIKi ITyKalOTh HOBI cMaku. TposiHIOBE BUHO
Ma€ MPUEMHUHN apoMaT 1 HDKHUN KBITKOBHHM IMICJISICMAK.

HarypanbHicTh Ta KOpHUCHI TpostHIOBI METIOCTKH MICTIATH €(ipHi 0JIii, aHTHOKCHUIAHTH Ta

BJIACTUBOCTI BiTaMiHH, TOX TPOSHIOBE BUHO MOXeE OyTH MO3UIIIOHOBAHE K
KOPUCHHUH MPOJYKT 3 €JIEMEHTaMH (hiToTeparii.

Typusm 1 ractpoHOMist BupoOHUIITBO TPOSHAOBOrO BHHA MOKe OyTH 1HTErpoBaHE B

arpotypusM. Jlerycrariiiiti Typu, (pecTHBaji KBITKOBUX BHH, 200
NO€HAHHSA TaKUX 3aXOJiB 3 pecTOpaHaMM BHUCOKOI KyXHI,
MOKYTb 301JIBIIIMTH TTOTHT.

ExcnopTHuit motexmian TpostHIOBE BUHO MOX€ 3alliKaBUTH 1HO3EMHI PUHKH, 0COOIUBO
KpaiHH, sKi IIHYyIOTb caMme KBiTKOBI BHHA (®Dpanuis, SAnoHis,
OAE). Takox nmnpeacTaBlieHUH HPOAYKT MOxe OyTu
nomyJsipHuM y cepax wellness Ta luxury-namnois.
Bukopucransus B kocMeTuuHid | EXCTpakTu 3 TpOsSHIOBOrO BHHA MOXYTh OyTH BUKOPHUCTaHi y
1HIyCTpIi KoCcMeTHIll Ta mnapdymepii, 1m0 PO3MHPIOE MOKIUBOCTI Ta
pUOYTKOBICTh MEPEPOOKHU MENOCTOK TPOSHIH.

AHani3yroun acleKTH HaBeAeHl B TaON. 1, MOXKHA TOBOPUTH MPO MEPCHEKTUBU
BUPOOHUIITBA BHHA 3 KBITiB TPOSHAM B MPOMHUCIOBHX MacmiTabax. Lleit Hampsm mae
noteHuian y cdepi kpadToBOro BAHOpoOCTBA, BUPOOHUIITBA EKCKIIFO3UBHUX HAMOIB Ta
BITYM3HSIHOTO arpoTypusmy. [lomuT Ha HecTaHJapTHI HAMOi MOCTIHHO 3pOCTaE, a
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LIJIbOBUM MapKETHMHI Ta BHUCOKAa SAKICTh CHUPOBHHHM 1 T'OTOBOI MHPOAYKIT MOXYTb
3a0€3MeUnTH yCMiX TAKOTO BUPOOHUIITBA.

JlJis TiABHINEHHS MEPCIEKTUBHOCTI BUPOOHUIITBA TPOSHIOBOTO BHHA BAXKIMBO
BpaxOBYBaTH KUTbKa KIIOUOBUX MOMEHTIB. [lpum BuOOpi cuUpoBUHH Oa)xaHO
BUKOPUCTOBYBaTHM apoOMaTHI COPTH TPOSIHJA, BHUPOIIECHI 0€3 XIMIYHMX JOOpHB 1
necturuaiB. [lpy BeAeHHI TEXHOJOTIYHOTO TMpoleCy HEOOXITHUM € JOTPUMAaHHS
OaylaHcy MK HaTypaJibHOIO (PepMEHTaliel0 1 30epeKeHHSIM MPUPOIHOIO apoMary
TposiHA. BakmuBuM MOMEHTOM € TpaBWJIbHE MO3WIIOHYBaHHS Ha PHUHKY, TOOTO
TPOSIHIOBE BHHO MOXKHA TMIOJIaTH SIK €NITHUW, OpraHiYHUN abo0 TacTPOHOMIYHHIA
IpOAYKT. B paMkax po3mmpeHHst aCOPTUMEHTY, pallioHATbHIM € CTBOPEHHS KyTaXKiB 3
IHIIMMU KBITaMH a00 PpyKTaMu, MO>KHA €KCIIEPUMEHTYBATH 31 CTYTIEHEM COJIOJKOCTI.
[[lono MIKHApOJHUX MOMXKJIMBOCTEH, TO BaXKJIMBUM € PO3BUTOK CIHIBIpall 3
pecTopaHaMM, TYPUCTUYHMMHM JIOKAaIliIMH, EKCIIOPTHUMHU pHHKamu. Bce 1e nae
BIIEBHEHICTh Y TOMY, 110 BUPOOHMIITBO TPOSHAOBOIO BHMHA B MalWOyTHHROMY CTaHe
NPOBIIHUM HAIMpPSIMKOM MEpPepoOKH KBITKOBOI CHUPOBUHM, a OTPUMaHUN Harii
PO3IIMPUTD KOJIO CIIOKUBAUIB 1 Oyie BUPOOIATHCH POMUCIIOBO B HAIIIiil KpaiHi.
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Annotation. The work aims to develop methods of computational intelligence,
based on the perfect two- and multidimensional combinatorial configurations for
improving the quality indices of engineering devices or systems for computational
productivity. The topological model of the coordinate systems is regarded as both
algebraic constructions, based on intelligent combinatorial configurations, generated
from “elegant” ensembles of rotational symmetry composed of complementary
asymmetries. These design techniques make it possible to configure information
technology with vector data indexing and processing under the basis of two- and multi-
dimensional coordinate systems, where the basis is a sub-set of general number indexed
vector data "category-attribute", which belong to mapping nodal coordinate points set
of the system. The basis generates indexed vector data "category-attribute" set using
modular summing to complete a coordinate system reference grid. This methodology
works out harmonious mutual penetration of rotational symmetry and asymmetry as
the remarkable property of real space for configuring multi-attribute intelligent
information management technologies under the coordinate system. This information
technology brought out relationship between the “elegant” ensembles of rotational
symmetry and intelligent models of toroidal coordinate systems.

Keywords: intelligent rotational symmetry, optimization, IRB, smart system,
manifold coordinate system, information technologies, vector data processing, self-
correcting code.
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Introduction. Many original conceptions, methods, and means relate to
improving the assessment of computational intelligence [1], [2]. Research of rotational
symmetry and asymmetry ensembles phenomena provide a new conceptual approach
for the development of methods and means of computational intelligence in smart
systems. Coding of multidimensional signals and objects, decreasing information
redundancy in increasing code size of vector data coding under the limitation on word
length and geometric dimensions of toroid coordinate grid for trade-off processing
vector data arrays of given number attributes and categories. Therefore, it is extremely
crucial to consider “elegant” symmetry and asymmetry ensembles for the development
of methods and means of computational intelligence prospected from rotational
symmetry as an informative source of real-world harmonious properties embedded into
the geometric structure [3], as well as a better understanding of the role of rotational
symmetry in the computational intelligence. Engineering systems with circular
structures are well used for optimal solutions to different technological problems in
many contemporary technologies and trends, including intelligent robotics [4],
artificial intelligence, machine learning and deep learning in advanced robotics [5].
This paper deals with techniques for improving the quality indices of controllable
cyber-physical systems and vector processing, such as transformation speed, resolving
ability, noise-immunity, self-correcting, minimizing machinery memory and
computing resources, using designs based on the “perfect” vector multidimensional
combinatorial construction originated by“elegant” ensembles of rotational symmetry-
asymmetry, namely concept of Ideal Ring Bundles (IRBs) [6].

Rotational Symmetry and Asymmetry as a Smart System. Symmetry is the
foundation of the geometrical construction of the Universe. We refer to the process
engineering for finding optimal solutions for wide classes of technological problems,
using harmonious penetration asymmetry into rotational symmetry, namely the Ideal
Ring Bundles (IRB)s. An example of rotational symmetry and asymmetry as a smart
system is given in Fig.1.

0 M

Fig.1: Rotational symmetry and asymmetry as a smart system.
The IRB {1,4,2} containing three (n,=3) elements (angular intervals between
black lines H—-A—N—H) allows an enumeration of all numbers 1=1, 2=2, 3=2+1,
4=4, 5=1+4, 6=4+2, exactly once (R;=1).
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The IRB {1,4,2} has the parameters S =7, n;=4, and R,;= 2, and the IRB {1, 1, 2,
3} with four ones (angular intervals between red lines R—M—0—Y —R) enumerates
each ring sum from 1 to 6 exactly twice (R,=2): 1,1,2,3; 1+1=2, 1+2=3, 2+3=5, 3+1=4;
1+1+2=4, 1+2+3=6, 2+3+1=6, 3+1+1=5. We say that this IRB has the parameters S =
7, ny = 4, and R,= 2.

For a better understanding of the role of geometric structures in the combinatorial
optimization systems theory we regard IRBs with informative parameters S and # as
cyclic numerical relationships based on the idea of “generative” rotational symmetry
of order S. For example, 21-fold (S=21) rotational symmetry make it possible to
configure IRB, using rotational symmetry and complementary asymmetries relation of
the geometric structure. Ideal Ring Bundles are cyclic sequences of positive integers
that form perfect partitions of a finite interval [1, S] of integers. The sums of
consecutive sub-sequences of an Ideal Ring Bundle (IRB) enumerate the set of integers
[1, S] exactly once. Here is an example of an IRB with »=5 and S=5(5-1) +1=21,
namely {1,5,2,10,3}. To see this, we observe:

1=1 6=1+5 11=3+1+5+2 16=2+10+3+1

2=2 7=5+2 12=2+10 17=5+2+10

3=3 8=1+5+2 13=10+3 18=1+5+2+10
4=3+1 9=3+1+5 14=10+3+1 19=10+3+1+5
5=5 10=10 15=2+10+3 20=5+2+10+3

21=1+5+2+10+3
We understand that each ring sum from 1 to S =21 occurs exactly once.
Optimized cyclic IRB-code. Cyclic codes that are capable of correcting more
than two errors are known in the literature as Bose—Chaudhuri-Hocquenghem
codes (BCH codes)— the authors of the methodology for constructing these codes
(abbreviated as BCH codes)[7]. To construct the optimized cyclic IRB-code with the
length of code combinations §,, it is enough to select a line from S, of numbered
positions of a one-dimensional array and fill in with information units those code
positions whose numbers coincide with the number x;, which are found from the
dependence
x—1= Yk (mods, ), j=1,2,....n, (1)

i=1

S, =n(m-1)/ R+ 1, (2)

where £; is the i-th element of the selected IRB with parameters S, , n, R. The rest
of the cells are filled with information zeros. The resulting sequence of binary
characters is a product combination of code, cyclically shifting of which the rest of the
S, -1 code combinations can be obtained.

An example is the application of rotational symmetry of order S, =31 and
asymmetry as a smart system to achieve maximal error-correcting cyclic code
possibility based on the IRB {1,2,1,2,3,1,6,1,1,3,4,2,2,1,1} with parameters n, = 15,
and R,=T7:
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1101101001100000111001000101011

1110110100110000011100100010101

1111011010011000001110010001010

0111101101001100000111001000101

1011110110100110000011100100010

1011010011000001110010001010111

This IRB code provides detecting of up to 15 and correcting up to 7 errors tending
asymptotically to 50% detected errors while 25% corrected errors for S, — [6].

Vector Elegant Combinatorial Configurations as Smart Systems. A more
general type of IRB generates ideal vector combinatorial configurations as smart
systems for computational intelligence based on remarkable properties and structural
perfection of two- and multidimensional combinatorial configurations. We refer to the
“perfect” t-dimensional n- sequence {Ki, K», ..., Ki,..., Ky} of t-stage sub-sequences
of the sequence, each of them to be completed with nonnegative integers. The principal
property of forming reference grid m; x m, x...x m; over a t- manifold surface is n-
sequence of #-stage sub-sequences of the sequence, a set modulo sums taking - modulo
(my, my ,...., m;) allows enumerating all coordinates of the #- manifold surface exactly
R-times. It is a --dimensional image surface that involves spatially disjointed reference
t-axes with a common point (Fig.2).

Fig.2: A planar projection of -dimensional manifold coordinate axes m1, mo, ..., m; for grid mixm>
x...xmy with common reference point in the coordinate system.

The underlying spatial coordinate systems are originated by #-dimensional vector
IRBs with appropriate informative parameters S, n, R, ¢, m; (i=1, 2, ..., t). Hence, in
each case, the r—dimensional IRB forms an intelligent manifold #-dimensional
coordinate system.

Self-correcting IRB-code. An example of composing a two-dimensional (=2)
self-correcting optimized binary code based on the underlying structures forms on four-
stage (n=4) cyclic sequence {(1,1), (0,1), (2,2), (2,1)}, where all vector-sums of
connected sub-sequences form two-dimensional cyclic coordinate grid 3x4, taking
modulo m; = 3 for the first component of the vector-sums, and modulo m, = 4 for the
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second one. The set of two-dimensional vector-sums together with vectors (1,1), (0,1),
(2,2), (2,1) of the IRB complete set of two-modular vector sums as weighed bits, each
of them occurs exactly once (R=1), exhausting the set of 2D vector binary code covers
a surface of torus coordinate system m; x m, = 3x4:

(0,0) (0,1) (0,2) (0,3)

(1,0) (1,1) (1,2) (1,3)

2,0) 2,1) (2,2) (2,3)

In the 2D code basis {(1,1), (0,1), (2,2), (2,1)} vector (0,0) is 1110, vector
(0,1)—>0100, (0,2)—1001, ..., (2,3)—0110. So, a set of all usual summing
combinations of the basic vectors covers the torus surface coordinate system m; x m, =
3x4. A novel peculiarity of the code is that a ring sequence of solidly connected
symbols “1”” as well as “0” for identifying the correct code words at the receiving end
using the majoritarian approach to detect and correct errors without added calculating
procedures. This property makes it possible to use self-correcting signals providing
faster than classic code transmission of vector data. The next example demonstrates
the method of exploring computational intelligence for vector data system processing
two categories of attributes concurrently without parallel computation, using optimized
2D binary code {(1,0),(1,1),(1,2)} as basis in torus coordinate system m; x m, = 2x3.
Three (n=3) 2D vector signals {(1,0), (1,1), (1,2)} form the next linear combinations:
(1,0)+(1,1)—(0,1); (1,1)+(1,2) )—(0,0); (1,0)+(1,2) )—(0,2) taking mod2, mod3
accordingly to axes of the torus coordinate system for vector data system processing
one of two categories of three attributes concurrently explains Table 1.

Table 1- Optimized 2D vector data system processing one of two categories of three attributes
concurrently

No g?:go(;}f gtlt(i?t):u?ef Digit weights of the 2D code
1 2 (1,0) (1,1) (1,2)

1 0 0 0 1 1

2 0 1 1 1 0

3 0 2 1 0 1

4 1 0 1 0 0

5 1 1 0 1 0
6 1 2 0 0 1

Indexing can concern numbers of lists, packets, procedures, etc. Moreover, there
is an opportunity for vector data encoding by periodical reconstruction of vector code
bits to improve the protection of the data from unauthorized accesses during the
translation by channels of communication. There exists an infinite number of
underlying bases in the perfect manifold coordinate systems. The basic procedures of
vector data processing in multidimensional spatial coordinate systems are regarded in
[8].

Discuss and Conclusion. One of the key features of IRB codes is the detection
of up to 50% and correcting up to 25% of errors of n-length code bits during code
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design. In particular, it is possible to design binary IRB codes that can correct multiple-
bit errors. Another advantage of the codes is the ease of correcting errors due to
rectification without polynomials. The Bose—Chaudhuri-Hocquenghem codes (BCH
codes) demand complex calculations. Unlike BCH codes, IRB-cyclic codes provide
the ease of error correction due to rectification without polynomials while maintaining
the other code indices. Moreover, vector self-correcting IRB codes provide a method
of exploring computational intelligence for vector data systems processing two or more
categories of attributes concurrently without parallel computation. In turn, vector IRB
code makes it possible to use self-correcting signals providing faster than classic code
transmission of vector data. An #- dimensional perfect manifold coordinate system can
be designed for configure #- dimensional optimized control systems or CAD.
Therefore, all information about the #-dimensional vector data array of sizes m; x m;
x...x my 1s embedded into the coordinate system. The method can be used for optimal
solutions to wide classes of technological problems, using the applicability of one- and
multidimensional IRBs. Research of intelligent rotational symmetry and asymmetry
ensembles phenomena provides a new conceptual approach for the development of
methods and means of computational intelligence in smart systems. Innovative
engineering based on remarkable geometric properties of space provides novel
techniques for improving the quality indices of engineering devices and systems, using
two- and multidimensional IRBs. The generative rotational symmetry and asymmetry
provide mutual penetration of the existing eternal world intelligence of the Universe.

Prospects for further research are the development of a new direction in
computational intelligence and multidimensional systems engineering for improving
such quality indices of smart systems as information capacity, reliability, transmission
speed, and ability to reproduce the maximum number of combinatorial varieties in the
system providing vector intelligent information technologies.
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OCOBJIMBOCTI AHAJII3Y CXOXKOCTI TEKCTIB
KOMIT'IOTEPHUX ITPOT'PAM

ITaBsoB Banepii

K.T.H., TOLICHT

Kadenpa obuncntoBaibHOI TEXHIKA

HauioHnansHuil TEXHIYHUM YHIBEpCUTET Y KpaiHU

«KuiBchKuii momtexHiyHUM HCTUTYT iMeHi Iropst Cikopcekoroy», YkpaiHna

BBenenns Koxxunii HaykoBellb, BUKJIagad ado CTyAeHT 100pe 00i3HaHi y TaKuX
MOHATTSX, K akaJeMiyHa JIOOPOUYECHICTh Ta BIJICYTHICTh ILIariaTy. 3a3Bu4ail IIUMHU
TEpMiHAMH TIO3HAYalOTh, 110 BUKOHaHa po0OTa, pe3ynbTaTd SKOi odopmileHi y
MMCbMOBOMY BHTIJISIZII, € CYTO OPUTIHAIBHOIO Ta CTBOPEHA BUKIIOUHO TUMU 0CO0aMH,
K1 BKa3aHl, K 11 aBTOpU. 3BUYANHO, 1€ HE M03HAYa€, 10 KOXKHUHN TBIp MOBUHEH OyTH
CTBOPEHHM «Ha TIOPOXKHBOMY MICII», TOOTO HE CIUPAETHCS HA SKICh BXKE 1CHYIOUI
po3poOKu 1uX abo 1HIMX 0ci0, ajie BOHW NMOBHUHHI OyTH BKa3aHi, Ta Ha HUX MAarOTh
OyTH TIOCWJIaHHS Y TEKCTi. TakuM YMHOM, Y TUChMOBUX TEKCTaX 3a3HAYAETHCS SKUN
BHECOK OyB 3pO0JICHUI JaHUM aBTOPOM (200 aBTOPCHKUM KOJIEKTUBOM) OCOOUCTO, Ta
Ha KU MOMepeaHIN JOCBIJ JOCTIIKEHb Y TeBHOI cepi JT0ICHKOI AISUIbHOCTI BiH
CIIUPAETHCHL.

Meta Ta 3aaa4i gocjiazkeHHs1. Po3risitHyTH OCHOBHI CITOCOOM TTePEBIPKU TEKCTIB
HA CXOXICTh Ta JOBECTH, LIO I alTOPUTMH HE AAIOTh JTOCTOBIpHOI iHQOpMAIii y
BUIAJIKY aHAaJI3y TEKCTIB CHPIIEBUX KOMIT FOTEPHUX ITPOTPaM.

Pe3yabTatn gociimxeHHss i ix oOroBopenHsi. [[ns Toro, mo0 3amoOirTu
3aCTOCYBAaHHIO 4YyXHUX 3700yTKIB y BHIJISAI TIEBHUX PE3yJbTATiB Ta TEKCTIB, Y
0araTh0X yCTaHOBAaX BXKE JaBHO 3alpOBaKeHa TaK 3BaHa «IEPeBipKa Ha TuIariaT», aKy
3a3BUYail BUKOHYIOTH 3a JIOMOMOTOI0 TEBHHX MPOTPaMHHUX 3aco0iB, HAINPHUKIA],
Haifuacrimie 3actocoByroThCs «Plagiarism Checker» (https://plagiarismdetector.net/)
«UNICHECK)» (https://www.turnitin.com/products/unicheck/), «StrikePlagiarism»
(https://strikeplagiarism.com/en/), «Quetext» (https://www.quetext.com/), Ta 6arato
IHIIUX TOJIOHUX OHJaH-cepBiciB. YacTka 3 HUX OE3KOIITOBHI, 1HII MOTPEOYIOTh
MEBHOI OIUIaTH Ta JIIEH31i Ha BUKOpPUCTaHHSA. KOpHUCTYyIOUnCh ITUMHU MPOTPAMHUMHU
3aco0amu Oy 1b-sika 0co0a abo ycTaHOBa MOKE TTEPEBIPUTH TIEBHHUM TEKCT Ha HASIBHICTh
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y HbOMY (PparMeHTiB, sIKI CIIBOAJAIOTh 3 THIIMMHU TEKCTaMH, IOPaxXyBaTH iX B1JICOTOK
Ta BHU3HAYUTH TaK 3BaHUU «BIJCOTOK YHIKaJbHOCTI», a00 HaBMakKu — «BIJICOTOK
nariaty». 3po3yMuio, 0 KOKHUM TaKUil CEpBIC CIIUPAETHCA Ha MEBHY 0a3y TEKCTIB
a6o ©Ha InTepHer-mxepena. Ilomryk cxoxux (QparmeHTiB BigOyBaeThcsi abo
0e3mocepeHIM MTOPIBHIHHSAM, 200 3 MOMEePeIHIM PO3OUTTIM TEKCTY Ha MEBHI YaCTKU —
uriHrau (shingles), siki BUKOPUCTOBYIOTHCS JJis OUTBII IIBUIKOTO aHAMTI3Y.

Ha xomm’roTepHi nmporpamu 3riJHO 3aKOHOJABCTBaM 0ararbox JEp>KaB CBITY, y
ToMmy uucil i Ykpainu [ 1, craTts 20] TakoX NOIKUPIOETHCS] aBTOPCHKE MTPaBO, Ta BOHU
CTalOTh 00’€KTaMM IHTENEKTyaJdbHOI BJIACHOCTI. AJle TIPH IbOMY IIOCTa€ MHUTAHHS
II0JI0 TEPEBIPKM CXOKOCTI TEKCTIB IUX MpPOrpaM Ta BHU3HAYEHHS HASBHOCTI abo
BIJICYTHOCTI O3HAK IIariaty, TOOTO MOPYIIEHHS aBTOPCHKUX MPaB 1HIINX 0Ci0.

3acTocyBaHHs BUIIE3a3HAYEHUX IMPOTpaMHUX 3aC001B, AKI JOCUTHh €()EKTHUBHO
MepeBIpsIIOTh 3BUYAKHI TEKCTH, TPU3BOJIUTH JI0 TOTO, 1[0 BOHU HAJAIOTh HEMpPaBIUBI
pe3ysbTaTH, KOJIM 33 THUMHM > CaMUMH alIrOPUTMAMU TMEpPEBIPSAIOTHCS TEKCTH
KOMIT 10TepHUX mnporpaM. CropaBa y TOMy, IIO KOMIT IOTEpHI MPOrpamMu CTBOPEHI 3
BUKOPUCTAHHSIM MOB IIPOTPpaMyBaHHsI, K1 32 TEOPISIMU JIIHTBICTUKY BU3HAYAIOTHCS, K
dbopmanbHi MOBH, TOOTO MOOYI0BA 1X «IIPUB’sI3aHa» 10 3aCTOCYBAHHS MMEBHUX CTAIUX
KOHCTPYKIIiH, sIK1 HaJeXaTh 1€l MoBi. L1 KOHCTpYKIii y BUTIISA/II IEBHOTO CTIOTYYCHHS
CUMBOJIIB 3a3Ha4€HI y ONHCAaX CHUHTAKCUCY OKPEMHX KOMaHJ Ta OIepaTopiB
KOMIT’ FOTEPHUX MOB Ta HE MOKYTb OyTH 1HIIIUMHU, TOOTO BOHU OYyAyTh 3yCTpiyaTUCs y
BCIX TEKCTaX KOMIT'IOTEPHHX Hporpam, sKi 3aCTOCOBYIOTb OAHY H Ty X MOBY
nporpamyBaHHs. ToOTO aBTOpY KOMIT IOTEPHUX MPOTrpaM BUMYIIIEHI 3aCTOCOBYBATH Yy
iX TeKcTax Il CTalM KOHCTPYKIIii, SIKI BU3HAYAIOTHCS K «CXO0X1 (parMEeHTH» MpH
nepeBiplll BUIIEBKA3aHUMU CEpBICAMH, ajie HacIpaBAl HE € O3HAKOI MOPYIICHHS
aKkaJgeMIgyHO1 JOOPOUECHOCTI, SIK 1I€ MOXKHA OyJ10 O TpaKTyBaTH JJi 3BUYaHHUX TEKCTIB.
Piznu1sg y Tomy, 1110 pu HaNMCaHHI 3BUYAHUX TEKCTIB aBTOP BUKOPUCTOBYE MIpaBuia
JOJICBKOI MOBH, $IKI HE MalOTh TaKUX OOMEXKEHb, K (popMajbHI MOBHU, @ TOMY OyJb
sKa CXOXKICTh MOXKe OyTH TpaKTOBaHa, sIK HEMPABOMIPHE 3all03MUEHHS Ta MOPYIICHHS
aBTOPCHKOTO MpaBa.

VYce BUIIEBUKIIAACHE, OJHAK, HE IMO3HA4Yae, M0 Yy TEKCTaX KOMIT IOTEPHHUX
nporpaM He MOXe OyTH NOpYILIEHHS aBTOPCHKOrO IpaBa, ajieé MOro JIOBEICHHS
MOBMHHO I'PYHTYBaTUCA HA 1HIIMX MIIX0JaX, IKI BPaXOBYIOTh 0COOJIMBICTh TOOYAOBH
KOMII'IOTEpHUX MOB IporpamyBaHHs. Hacammepen BH3HAUMMO, YOMY MOBHU
porpamMyBaHHsI BIAHOCATHCS A0 (OpMajJbHUX MOB 3 KOPCTKOIO MoOyaoBoro. Jlis
PO3YMIHHS IILOTO 3a3HAYMMO, 1[0 OyAb-Ka MOBa IpPOrpaMyBaHHS HE € KiHIIEBUM
MPOJIYKTOM, SIKHA MOK€ OyTH BUKOPUCTAHUN KOMII IOTEPOM JUIsl HOTO OOpaxyHKIB.
ChopaBa y ToMy, W0 KOMI'IOTEp Yy LIUJIOMYy Ta, 30Kpema, WOro Mpouecop
BUKOPUCTOBYIOTh «MOBY» IM(p, MPUYOMY Yy HE3BUUHIA NJIs JIFOAUHU JBIAKOBIH
CUCTEMI UMCTIEHHS. Y €] CUCTEeMI y TaM’ sIT1 KOMIT I0Tepy 30€piratoThes JaHi, a TAaKOX
HAJAI0THCSI KOMAHIH IS 1X OOpOOKHM y BUTJIISAAI TaK 3BaHOI «MAalTUHHOI» MPOTpaMHu.
[{a «mammHHA» MOBa 3p0o3yMijia MPOIECOpy, ajle He3pydHa JUIs JIIOJWHU, XO4ya Ha
caMOMy IOYaTKy IpOorpamicTv OyJid BUMYIIEHI CTBOPIOBATH CBOI MPOrpaMu caMe Ha
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Hei. Ajie 3roJoM 3’SIBUJIMCS TakK 3BaHl «MOBHM BHCOKOI'O PIBHS», $IKI 3aCTOCOBYIOTb
KOMaHAW Ta JUPEKTUBH, HA3BU SIKUX HAOIMKEHI JIO JIFOJACHKOI MOBHU. AJie, OCKUIbKH
U1 poOOTH TIPOIECOPY MOTPIOHA BCE XK Mporpama Ha «MalllMHHIN» MOBI, TO KOXHa
nepBicHa (cupiieBa) mporpaMa MoBUHHA OyTH MEpPEeKIajieHa Ha «MalllMHHY» MOBY 3a
JOTIOMOTOI0  TIEBHUX  «IEpEeKJIajlauiBy:  TPAHCIATOPIB, KOMIIUIATOPIiB  abo
iHTeprperaropiB. LI «mepeknamaul» TeX € MPOTPAaMHUMH MPOAYKTaMHU, a TOMY
MPAIIOIOTh 32 MEBHUMHU AJITOPUTMaMU: BOHHM MOBUHHI KOXKHY CTajly KOHCTPYKIIIIO 3
CHPILIEBOI IPOTpaMu 3aMIHUTH TAKUM K CTAJIMM JIAHIIOKKOM KOMaH/ Ha «MAaITUHHII»
MOBI. Tomy, SIKIIO aBTOp Oy/le BUKOPHUCTOBYBATH Y CBO€I CHPIIEBOI MpOTrpamMi SIKiCh
CBOi «BJIACH1» KOMaH/H, sIKI HE BIAMOBIAI0OTh CUHTAKCUCY BX1JHOI «MOBH BHUCOKOTO
piBHS», TO BOHM HE OyIyTh PO3Mi3HAHI MPOTPaMOIO-«IEpeKIagaueM», Ta BUHUKHE
nomMuika. [{um i mosicHI0eThCA Te, 10 AEsK1 CTall KOHCTPYKIIi 000B’13KOBO MOBUHHI
OyTH MPHUCYTHIMHU Y TEKCTaX CUPIEBUX KOMIT IOTEPHUX MPOTPaM Ta HE MOXKYTh OyTH
3MiHEH1, TOMY IO 1€ BUITUBAE 31 CTIeM (KK MOB MPOrpaMyBaHHs, ajie HisIK HE MOXKe
OyTH O3HAKOKO CXOKOCTI TEKCTIB.

UYu no3Havae 1e, L0 BUSBUTU CXOXICTh TEKCTIB CHPLEBUX KOMII IOTEPHUX
nporpaM HeMOXUTMBO? 30BCIM Hi, ajie JIJIsl IbOTo Tpeda 3aCTOCOBYBATH 30BCIM 1HIITUN
IX11, HOK 71 3BU9aiiHuX TeKCTiB. [lo-nepire, Oyab-sika MOBa IpOrpaMyBaHHS HAla€
PO3POOHUKY MOXKIIMBICTH 3aCTOCOBYBAaTH y HOTO MpOrpami CKIAJOBi, SKI MOXYTh
BIIPI3HATHUCS Ta MaTU BUIJISJ, SIKWA BU3HAauae caM aBTop. ToOTo 30Ir came Iux
CKJIQZIOBUX MPOTPAMHHUX TEKCTIB BXKE HE MOXXKHA TOSICHUTH OOMEXKEHHSIMU MOBH
mporpaMyBaHHs, TOMy MOJYKHA BBaXaTH O3HAKOIO HAasBHOCTI miariaty. Hampukian
PO3POOHMK CcaM BCTAHOBIIOE HA3BYy 3MIHHUX, MITOK, MPOIEIyp Ta iH.. , a TOMY,
3BUYAIHO, BOHU HE MOXYTh 301raTucs y pisHUX aBTOpIB. Takoxk KOKHA ITporpama mMae
MEBHI 03HAKK OCOOHMCTOTO CTUJIIO aBTOPA, SIKUI MOBTOPIOETHCS caMe Y MOT0 TEKCTax,
HAlpUKJIaJ, HASBHICTh KOMEHTapiB, pO3MIMICHHS KOMaHJ Y psAIKaxX, IeBHA
MOCIOBHICTh JiH, X04a BOHAa MoOXke OyTH ¥ iHmIOK. ToOGTO HaBITH y KOPCTKO
peraamMeHToBaHo1 (popManbHI MOBI € CKJIAJOBI, SIKI MOXYTh MaTu (200, HaBMaKH, HE
MaTH) O3HAKW aBTOpCTBA. ToMy, SKIIO aHali3 CXOXOCTI TEKCTIB CHUPIEBUX
KOMIT FOTEPHUX IIPOrpaM BUKOHYBATH caMe Cepejl LIMX CKIIAJ0BUX, TO BIH Oy/ie OLIbII
00’€KTUBHUM Ta €(PEKTUBHUM Y BU3HAYCHHI 301T1B, SIK 03HAK HasBHOCTI TUIariary.

OnHuM 31 NUISIXIB  peatizaiii 1bOro € KOHTEKCTHUM MiaxXia, sKuil OyB
3amponoHOBaHuil aBTOpoM [2, ¢. 215]. Bin 0a3yeTbcs Ha pO3ALIIEHH] YChOTO TEKCTY
CUPIIEBOT KOMIT IOTEPHOI MpPOTrpaMy Ha CTaIM Ta JOBUIbHI KOHCTPYKIII Ta pO3IJIsij
JOBUTBHUX KOHCTPYKIIT Y KOHTEKCTI iX 3aCTOCYBaHHS y CTaJUX KOHCTPYKUIAX. Tum
CaMUM BUKJIIOYAETHCS YHUKHEHHS CXOXOCT1 Y JIOBUTBHUX KOHCTPYKIISIX IUIAXOM iX
IeperMEHYBaHHS.

BucnoBku. 3a mijcyMKamMu J0CTiKEHb MOYKHA BUSHAYUTH

1. TekcTH KOMIT'IOTEpPHUX MPOrpaM, sk 00 €KTH IHTEJIEKTyaldbHOi BIACHOCTI,
MaloTh OYTH 3axXHILEH1 BiJ HE T0OPOYECHOTO BUKOPUCTAHHSL.

2. 3acTrocyBaHHS J0 HUX THUX K€ MIJIXOJIB, IO ¥ IJis 3BUYAHUX TEKCTIB, HE €
e(peKTUBHUM Ta IPU3BOJAUTH 10 HEAOCTOBIPHUX PE3YJIbTATIB Ta XIOHMX BUCHOBKIB.
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3. BwusHaueHi MeToaM, SKI BpaxoBYIOTh cneuudiky mnoOyJoBH MOB
nporpamyBaHHsT Ta MOXYTb OyTH 3acTOCOBaHI J/Jii aHai3y CXOXKOCTI TEKCTIB
KOMIT FOTEPHUX MPOTPaM.

CnucoK BUKOPHCTAHUX JIKePeJT

1. IlIpo aBTOpCHKE mpaBo 1 cyMikHI mpaBa: 3akoH Ykpainu Big 23.12.93 Ne 3793-
XII. Bimomocti BepxoBuoi Pagu Ykpainn1994, Ne 13, c1.64. , [EnexrponHnuii pecypc]|
— Pexxum noctymy: URL: https://zakon.rada.gov.ua/laws/show/2811-20#n855 (nara
3BepHeHHs 02.04.2025).

2. Ilanog B. I'. KonTekcTHUM MiIX1 y aHATI31 CX0XKOCTI TEKCTIB Iporpam // Bueni
3anmucku TaBpilicbKOro HalllOHaJIbHOTO YHiBepcuTery iMeHi B.l. Bepuancwkoro.
Cepist: Texniuni Hayku». — 2023. — Tom 34 (73) Ne 2, — crop. 214 - 218 . DOI:
https://doi.org/10.32782/2663-5941/2023.2.1/34

PO3POBKA YAT-BOTA C# 3 BUKOPUCTAHHSAM
TELEGRAM API

Typcbka Beponika

3100yBavKa

Kadenpa koM 1oTepHoi iHxKEeHEpii Ta KibepOe3neKku
JIroouenko Jlenuc

ACUCTEHT

Kadenpa koM’ torepHux HayK

JleBkiBchkuil BiTasii

JTOKTOP (iocodii 3 iHxKEHEPIT MPOrpaMHOTO 3a0€3MEUCHHS],
JIOLICHT

Kadenpa koM’ rorepHux HayK

HepxaBHuil yHIBepcuTeT « KuTOMHpChKA MOMITEXHIKAa», YKpaiHa

VY cyuacHHX yMmMoOBax 3pocTtae morpeda B €(eKTHBHOMY KOHTPOJ YCHIIIHOCTI
YYHIB Ta aBTOMaTH3allii OCBITHHOTO MPOIIECY. 3aBASKH HOBITHIM TEXHOJOTISIM MOKHA
3a0€3MeUnTH MBUAKUN TOCTYH IO JAHUX PO OLIIHKH, BIJBIYBaHICTh Ta aKaJeMIuHI
JOCSITHEHHS, 3HAYHO CHPOIIYIOYM KOHTPOJb 3a HaBYaJIbHUM THporecoM. Ilpore
TpaAUILIIitHI METOIU BEACHHS 00JIKY € MaJlo€(DEKTUBHUMU, 3aCTApPLIMMU Ta BUMAraloTh
3HAYHUX BUTparT 4acy [l]. 3Biacw BUIUIMBaE TUTaHHA: «SIk 3poOWTH Tmporiec
BIJICTE)XKCHHS YCHIIITHOCTI YYHIB OUIBII 3pYYHUM, JOCTYITHUM 1 aBTOMAaTH30BaHUM?».
Pimenns € — e Telegram-uaT-00T 1151 BeJIEHHS KypHaTy OLIHOK!

Takuii 60T 3a0e3mneuye:

* aBTOMAaTH4YHUM 301p Ta OHOBJIEHHS JaHUX MPO YCHIIIHICTh CTYIACHTIB;

* IMIBUIKHUKN TOCTYII IO CTATUCTHUKH OIIIHOK ISl CTYACHTIB, BUKJIaqiB 1 OaThKIB,;

* HaJICUJIAaHHS CIIOBIIIEHB PO 3MIHH B YCIIIIHOCTI Ta MPOITYCKU 3aHATh
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BnpoBapkeHHsT Takoro pilieHHS JO3BOJIMTH  TOKPAIIWTH KOHTPOJIb 34
YCIIIIHICTIO CTYACHTIB, MIABUIIUATHA IXHIO MOTHBALIIIO JI0 HABYaHHS Ta 3a0€3MeUnTH
IIBUJIKUHM JOCTYM 10 HEOOX1IHO1 1H(opMaIlii.

PolyGrade-60otr — 1ie eexkTuBHUN THCTPYMEHT JJIsi aBTOMATH3allli OCBITHHOTO
poLecy, SKUNA Ja€ MOXKIIUBICTB:

- OTPUMYBATH aKTyaJIbH1 JaHi PO OIIHKYU Ta aKaJeMIYHY yCHIIIHICTb;

- iHopMyBaTH PO MPOMYCKHU 3aHATD;

- 3a0e31e4yBaTi 3pyYHUi JOCTYII 0 OCBITHBOI 1H(OpMaIlii B Oy/ib-IKHil yac.

Emb6nema indopmarriiinoi cuctemMu npeacTaBieHa Ha pUCyHKY 1.

Puc. 1. Jlorotun

OcHoBHa meta PolyGrade-60ota — cratu «&uBUM 1HQOPMALIITHUM OPraHI3MOMY,
KU HE TIPOCTO (DIKCy€ YCHIMIHICTh, @ MOTHBYE CTYIEHTA J10 po3BUTKY. Lle He mpocTo
’KYpHaJ OI[IHOK, a IHTEPaKTUBHHUI MOMIYHUK, 110 JOMIOMAara€e MoB’si3aTH HABYAHHS 3
MaiOyTHHOIO MTPOdeci€ero.

[Ile omna mpoOnema sIKy MOXE BHUPIIIMTH JaHa CUCTEMa - Il€ HecTada
OTEPaTUBHOTO Ta MPO30POr0 3BOPOTHOTO 3B’ A3KY MIXK CTYIEHTAMH Ta BHKJIa/lauaMHu.

VY TpanuiiiiHii cucTeMi HaBYaHHS CTYJACHTaM JIOBOJMTHCS Y€KaTH HAa OHOBJICHHS
OLIIHOK a00 YyTOYHIOBATH iX BpPY4YHY, IO CTBOPIOE HE3PYUYHOCTI Ta MPU3BOAUTH [0
TUTyTaHUHHA. YacTo BOHU /I13HAIOTHCS MPO CBOI OIIHKK HAJITO Mi3HO, KOJIU BXE CKIIATHO
IIOCh BUIIPABUTH 200 MIATOTYBaTHUCS 10 nepesaadi. [le Moxe 3HMKYBaTH MOTHUBAILIIIO,
aJ>Ke BIJICYTHICTh YITKOi KQpPTUHHU BJIACHOI YyCHIIIHOCTI BUKJIMKAa€ HEBIIEBHEHICTH Ta
cTpec.

Sk npaitoe 60T1?

1. ABropuzaiiisi — CTYJEHT BBOJUTH CBO€ IM’s, MpI3BHUINE Ta Tpymy s
inenTudikarii.

2.3anuT OIIIHOK — KOPUCTyBad OOWMpae MpEAMET, 3a SKUM Oa)ka€ OTpUMATH
iH(dOopMallito.

3. O6pobka nanux — OOT 3BEpTAETHCS M0 0a3M JAaHUX Ta OTPUMYE aKTyallbHY
1HbOpMAIIiTO.

4. BinoOpakeHHS pe3yJIbTaTiB — OIIHKYU TOAAI0THCS Y 3p03yMuToMy (hopmari.

Ha pucyHky 2 nponeMOHCTpOBaHO SIKUM CaMUM YMHOM IMOBHMHHA MPaIfOBaTU
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ol LTE

PolyGrade .

BepoHika ... ,
Tenep BBepiTh Bale npissuLLe.
TYPCEKA 55,
Bsenitb Bauwly rpyny (Hanpuknan k6-25-1).
KosRA=IE e

BeepiTb Bawy niarpyny.
Bu6epiTh oniio:
MNigrpynu ans k6-24-1:

Tiarpyna2 ...,

BuGepiTb NpeameT:

e

,.. 5| MporpamysakHs ... ,

] Ouitku 3 npeamery MporpamysakHs:

9 Beponika Typcbka
+ Nla6opaTopHa 1: 8
. NaGopaTopHa 2: 9
+ NaGopatopHa 3: 12
+ MpakTudna: 25

Puc. 2. PoOora uar-6ora

[Ilo oTpumae yHIBEpCUTET Bij BIIPOBAIKEHHS JAHOT CUCTEMH:

— aBTOMarwm3allis 300py Ta OHOBJICHHS JIAHHX;

— MOKpAIIEHHs KOMYHIKAI[li M CTYI€HTaMH Ta BUKJIaJa4yaMu.

— MOXJIUBICTh OTIEPAaTUBHO pearyBaTH Ha MPOOJIEMHU CTYICHTIB;

— MOJEpHI3allis HABYAJIHbHOTO CEPEIOBUIIIA.

[Ilo orpumye CTyHEHT:

— YITKE PO3YMIHHSI BIIACHOTO TIPOTPECY B HABYAHHI;

— MI1JABUILEHHS CAMOKOHTPOJIIO HAJl HABYAJIbHUMH pe3yJIbTaTaMu;

— OIepaTUBHI CHOBIMICHHS MPO MPOITYCKH Ta 3MIHHU B YCIIITHOCTI;

— MIHIMI3aI1lisl HEMOPO3yMiHb 3 OLIIHKAMHM Ta BIJ[B1IYBaHICTIO;

— MIBUAKUHN TOCTYII IO OI[IHOK Ta Pe3yNbTaTiB.

OTxe, BOpOBAKEHHSI 1[1€1 CUCTEMH JI0NIOMAarae po3B's3aT BayKIUB1 IpoOIieMH, 3
SKUMHU CTUKAIOThCS SIK HaBUaJbHI 3aKJaiu, Tak 1 cTydeHTH. Cucrema ONTHUMI3Yye
HABYAJILHUIA TIPOLIEC, AO3BOJIIOYM 3HAYHO TOJIETHIMTH KOHTPOJIb 32 YCHINIHICTIO Ta
aKTUBHICTIO CTyHeHTIiB. Lle nae yHiBepcUTETy MOXIMBICTH LIBUIIE pearyBaTd Ha
3MIHM Ta TIOKpaIlyBaTH SKICTh HaBUYaHHA. CTYIEHTH, Y CBOIO YEpry, OTPUMYIOThH
3pYy4YHHUI THCTPYMEHT JIJIsl BIICT€KEHHSI CBOTO MPOTPeCy Ta IJIaHyBaHHS HaBYAIbHOTO
IpoIIECy, IO MABHUIYE TXHIO 3allIKaBJIEHICTh Y JOCSITHEHHI Kpalux pGSyJ'IBTaTlB

Taka cucrema crHpusie NOKpALEHHIO IMUIKY YHIBEpCUTETy 1 3a0e3reuye
CTaOUIbHUI MOTIK HOBUX a0ITYpIEHTIB.

Cnucoxk BUKOPUCTAHUX JKepeJI
1. TI. B. Mapuyk, B. JI. JleBkiBchkuii, JI. K. Mapuyk, /1. B. JIro64yenxo, “Cucrema
BUHAropoj 1 MOTHBAILII1 CTYJICHTIB 3a IONIOMOTO0 BIpTYyalibHOI BatoTh”’, [Hdopmartiiini
TEXHOJIOT1T 1 3aco0u HapuanHs, Bum. 96, No. 4, C. 169-184, Bep. 2023, doi:
10.33407/itlt.v9614.5285.
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PO3POBKA KPOCIVIAT®OPMHHUX 3ACTOCYHKIB HA
C# 3 BUKOPUCTAHHAM.NET MAUI

IHamenko Makcum

3100yBay

Kadenpa koM’ roTepHoi iHxKeHepii Ta KibepOe3neku
JIro0uenko Jlenuc

aCUCTEHT

Kadenpa koM’ rorepHuX HayK

JleBkiBcbkuil BiTaii

JTOKTOP (iocodii 3 iHKEHEPIl MTPOrpaMHOTro 3a0€3MEUCHHS],
JOLIEHT

Kadenpa koM’ 1oTepHIX HayK

HepxaBHuil yHIBepcuTeT « KUTOMHpCHKA MOMITEXHIKAa», YKpaiHa

Po3BUTOK MOOUIBHMX Ta JECKTONMHMX 3aCTOCYHKIB BHUMarae e(QeKTHBHUX
THCTPYMEHTIB JUIsl pO3pPOOKH, 110 3a0€3MeUyOTh THYUKICTh Ta MPOAYKTUBHICTE. NET
Multi-platform App UI (MAUI) € cydacHoro kpocmiaaThopMHOIO (PperMBOPKOM Bij
Microsoft, mo mo3Bosisie cTBoproBaTd 3acTocyHku st Android, IOS, Windows Ta
macOS Ha OCHOBI1 €JUHOTO KOAY. Y IIH CTATTI pO3MIAAat0ThCs NpUuHIUIY poootr NET
MAUI, #ioro apxiTekTypa Ta nepeBaru y nopiBHsAHHI 3 IHIIMMH TEXHOJIOTISIMU.

Kpocmnarpopmua po3poOka 103BOJIsI€ CTBOPIOBATH MPOTPaMHI MPOAYKTH, IO
MPALOI0Th HA PI3HUX ONEpalliHUX CUCTEMAaX, 3MEHILIYIOUM BUTPATH HA MIATPUMKY Ta
po3ropTanHs. TpaauiiiHi MiaX0au, Taki K Po3poOKa HATUBHUX 3aCTOCYHKIB IS
KOXHOI TIaTPOPMHU OKPEMO, MOTPEOYIOTh 3HAUHUX pecypciB. OAHUM 13 MOMYJISIPHUX
pillieHb 17 crponieHHs: 1poro mpoiecy € BukopuctanHss NET MAUI eBosmtorii
Xamarin.Forms, mo 3a6e3nedye yHidikoBanuii iHTepdeic s pi3HHX MaTdopm.
Cxema poOoTH (ppelMBOpKY MPEACTABICHA HA PUCYHKY 1.

Your App Code

NET for Mac
Catalyst

.NET Runtimes and Libraries

Puc. 1 — Apxirekrypa ¢peitmBopky .NET MAUI

NET MAUI Hajmae KOJNEKIIIO €JIEMEHTIB KEpyBaHHsS, fAKI MOXHa
BUKOPHCTOBYBATH /IS BIIOOpaXeHHsI JaHUX, 3aIllyCKy Ta BKa31BKHU Aiil, BHOOPY TaHUX
tomo. Kpim nporo, .NET MAUI MicTuTh IPOCYHYTHH IBUTYH ISl TIPOCKTYBAHHS
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CTOPIHOK 1 KIJIbKA THUIIIB CTOPIHOK JUIsl CTBOpPEHHS 3py4yHOi HaBiramii. [linrpumka
MPUB’SI3KU JTaHUX 3a0e3redyye OUIbII eJIeTaHTHI MIa0JI0HU PO3POOKH, a MOXKIIUBICTD
HaJallITyBaHHA OOpPOOHMKIB JIO3BOJISIE TOKpAIyBaTH CHOCIO  IpeacTaBICHHS
€JIEMEHTIB 1HTEpJeiicy KopucTyBaya.

Kpocmnardpopmui APl HamaroTe goctymn 10 QyHKIINA TpUCTpoiB, Takux sk GPS,
akcenepomeTp, craH Oarapei Ta Mepexi. Kpim toro, .NET MAUI mnpomnonye
Kpoctuiar@opMoBy rpadiuHy (yHKIIOHATBHICT 13 TOJOTHOM JJIS MAajlOBAaHHS, SKE
niaTpuMye po3papOOBYBaHHS, HAKJIalaHHA Ta EPETBOPEHHS rpad1yHUX 00'€KTIB.

Cucrema NpOEKTYBAaHHA MIATPUMYE MYJIBTUTAPTETHHT IS Tuiatdopm Android,
10S, macOS ta Windows. ['apsiue nepe3aBantaxenHs .NET mo3Bosisie 3MiHIOBAaTH
XAML Ta kepoBaHWi BUXIAHHUI KO MM 9ac poOOTH mporpamu 6€3 HeoOXiTHOCTI 11
nepeObynoBu. IlinTpumka rapsyoro mnepe3aBaHTaxkeHHs XAML gae 3mory
onomoBaTy Ul B peasibHOMy yaci 0e3 BTpaTu HaBIraliitHOrO CTaHy Ta JIaHUX, L0
3HAYHO MPUCKOPIOE PO3POOKY.

.NET MAUI BukopucroBye moneab MVU (Model-View-Update) Ta miarpumye
k1acuany MVVM (Model-View-ViewModel), Moro ctpykrypa Bkimtouae: MainApp
OCHOBHUHM KJjac, IO IHimiamizye 3actocyHok Handlers - mexanizm B3aemomii 3
HATUBHUMH KOMIIOHEHTaMH.

Hapaszi .NET MAUI € BigHOCHO HOBUM (hpEHMBOPKOM, 1 MOTO BIIPOBAHKCHHS
cepell BEJIMKHUX KOMIAHIM e He JOCAMNIO Takux MacmTaoiB, sk y React Native um
Flutter. ITpore monymspuicte .NET MAUI 3pocrae, 1 geski Bigomi KOMIaHii BKe
MOYMHAIOTh BUKOPUCTOBYBATH HOTO y CBOIX MPOEKTaX ab0 PO3TIsIal0Th MOXKIIUBICTh
WOr0 BIPOBAIKEHHS.

Microsoft axktuBHo 3actocoBye .NET MAUI y BracHHX TmIpoekTax i
iHCTpyMeHTax. 3okpema, Visual Studio 3a0e3rneuye miaTpuMKy KpocmuiaropMEeHHUX
3aCTOCYHKIB, @ MOOLTBEHUH KITieHT Microsoft Teams moske oTpumaT HOBI QyHKIIIT 9n
OHOBJIEHHS, PO3PO0JIEH] 3 BUKOPUCTAHHAM LOTO (PpEeHMBOPKY.

JetBrains, Bimomuii CBOIMHU 1HCTpyMEHTaMH IS pO3pOOHHKIB, TakuMu sk Intelli]
IDEA, rakox tectye moxiauBocTi NET MAUIL. e no3Bossie kommnaHii 3a0e3neayBaTu
OIATPUMKY KpOCILIAT(OPMEHHOCTI B IESIKUX CBOIX MPOJIYKTAX.

Shopify, sika akTUBHO PO3p00IIsiE MOOUTHHI Ta BE0-3aCTOCYHKH, EKCIIEPUMEHTYE 3
PI3HMMH TEXHOJIOTISIMU JUIsl CTBOPEHHSI MOOUIBHUX 3aCTOCYHKIB, cepell sikux 1 .NET
MAUIL. Ile nae 3mory iHTerpyBaTu pimenns Shopify y kpocruiargopMenHi IpoayKTH
Ta PO3IIMPIOBATH IXHIO JOCTYITHICTb.

Otxe, NET MAUI € cyqacHuM i nepcreKTUBHUM (HPEHMBOPKOM, KU CIIPOIILYE
PO3pOOKY KpociiaTOpMHUX 3aCTOCYHKIB, 3a0e3mneuyoun equuuil koa as Android,
10S, Windows Ta macOS. 3aBagku MiATPUMII NOTYKHUX IHCTPYMEHTIB, TaKUX SIK
MYJIBTUTAPTETUHT, Tapsye Mepe3aBaHTaXEHHS Ta iHTerpaiis 3 ekocucremoro .NET,
el GpeiMBOPK J03BOJISIE PO3POOHUKAM IIIBU/IIIE CTBOPIOBATH T'HYUKI Ta MPOyKTUBHI
pimenns. [lompu Te, M0 BiH IIe HE AOCAT MOMYJSPHOCTI KOHKYpPEHTIB, aKTHBHA
niaTpuMka Microsoft 1 3pocTarounii iHTepec cepen komnanid poonsate .NET MAUI
BapTOIO YBaru TEXHOJIOTIEO I MalOyTHIX MPOEKTIB.
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MYJbTHU-SDSE: KPUIITOIT'PA®IYHA MEPEXA 3
JJOKAJIbHUMMU 3B’SI3KAMU U151 BE3IEYHOI
MAPHIPYTU3ALII

Psaomii I1aBio

K.(p.M.H., aCUCTEHT

I'epman Makcum

3100yBay BUIIO1 OCBITH 0aKalIaBpChbKOTO PIBHS
YepuHoBuan Makcum

3100yBay BUIIO1 OCBITH 0aKaIaBpPCHKOTO PIBHS
Crpunaako MupocJias

K.(.M.H., TOIICHT

Kadenpa xopensiiiHoi onTUKu
UYepHiBebKHUI HALIIOHAJIbHUW YHIBEPCUTET
imeni FOpis denpkoBuya, Ykpaina

AHoTamlisgs. Y cTaTTi 3amponoHOBAHO KOHIIEMI[I0 0aratoBy3JIOBOI Mepexi
MyinbTU-SDSE  (Multi-node Secure Data Stream Exchange), opieHTOoBaHOi Ha
3axuIIeHnid OOMIH 1H(OpPMaLi€l0 MK TOBUIBHUMH BY3JIaMU Yy PO3MOJILICHOMY
cepenoBuill. Po3pobieHa Mojenb IPYHTYEThCS Ha JIOKAIBbHUX KpUOTOrpadiyHUX
3B’sI3KaX MK BY3JIaMHM Ta MPUHLHUII OOMEXKEHOI JIOBIpH, IO JO3BOJISIE YHUKHYTH
[EHTPATI30BaHUX CXEM MapIIpyTHU3allii Ta MOBHO3B SI3HUX CTPYKTYp, XapaKTEPHUX
UL TPaAUMUIMHUX MiaxonAiB. By3nu Mepexi 17eHTU(IKYIOThCS KOOpAMHATaAMHU Yy
TOMOJIOTTYHOMY MPOCTOPI, 10 3a0e3neuye eheKTUBHY JIOKaIbHy MapiipyTu3aiino. B
pOOOTI TaKOX 3aMpONOHOBAHO MEXaHI3M MMOOYAOBH MAapHIPyTy 3 000X KIHIIIB
KOMYHIKaIlil (JBOHANpaBIE€HUN MONIYK), MPOLEAYPY aBTOPU30BAHOIO IMPHUETHAHHS
HOBOTO BY3J1a, a TaKOXk NPUHIUINU (YHKIIIOHYBAHHS MEPEXl1 Y BUIIAJKy YaCTKOBOI
HeJoCcTynmHOCT1 By3niB. CdopmyliboBaHa apxiTeKTypa MoOxe OyTh eQeKTHUBHO
3aCTOCOBaHa JJIsl 3aXUINEHOTO OOMIHY JaHHUMH MK aBTOHOMHUMH POOOTH30BAaHUMHU
MPUCTPOSMHU 200 CEHCOPHMMHU BY3JIaMHU Y CHUCTEMax 3 MIJBUIIEHUMU BUMOTaMH [0
0e3MmeKu Ta CTINKOCTI.

KmouoBi caoBa: mynstu-SDSE; posnoaineni cucremu; KpunrtorpadidHa
MapuIpyTu3ailisi; oomexeHa noBipa; fault tolerance; peer-to-peer; 3axuienuii 0OMiH
JTaHUMU; aBTOHOMHI By37H; hop-by-hop mudpyBanus.

BBenennsi. Y cydyacHuX iH(OpMAaILITHUX CUCTEMAaX Je/ajli aKTyallbHIIIUM CTa€
3aBAaHHS MOOYMOBH €()DEKTUBHUX 1 OE3MEYHMX KaHaJiB 3B’SI3Ky MK aBTOHOMHHUMH
BY3JIaMH, SIK1 PAIIOIOTh Y JEIEHTPAI30BaHOMY cepeoBuIlll. Takuii 3anuT 0coOIUBO
rocTpo TMOCTa€ B YyMOBax BIJACYTHOCTI JOBIpM JO CEPEAOBUINA, OOMEKEHUX
OOYHUCITIOBAILHUX PECYPCIB OKPEMHX BY3JIIB Ta BUCOKMX BHUMOT JIO CTIKOCTI MEpExi.
Tpaauiiiiai migxoau 10 OpraHizailii 3aXuIIeHoro 0OMiHy JaHUMH — IIEHTpaTi30BaH1
VPN-cuctemn, moBHO3B s13H1 peer-to-peer Mojeni, OJOKYEHH-apXITEeKTypH — YacTo
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MaloTh OOMEXKEHHS II0J0 MAaclITabOBAHOCTI, 3aTPUMOK NpPH MapUIpyTH3allii,
MepeBaHTAXKEHHS 1TaM’ STl Ta 0OMEKEHOT THYYKOCT] Y 3MIHHUX YMOBaXx.

Oco61uBor0 TIPo0JIEMOI0 € OpraHizailisi MaplIpyTH3allli B TaKUX cucTemax 0e3
HEOOXITHOCTI 30epirati y KOXKHOMY BY3J1 TOBHY KapTy Mepexi. Y OUIbIIOCTI
ICHYIOUHX PIIIeHb 3aXUcT 1HpopmMarlii 3ade3rneuyeThes ado 3a paXyHOK I100aIbHOTO
KOHTPOJIIO, 200 HUIAXOM CKJIAJHUX KPUOTOrpadiyHUX MEXaHI3MiB, IO MOTPEOYIOThH
3HAYHUX OOYHMCITIOBAILHUX PECYPCIB.

VY 3B’s13Ky 3 UM y poOOTI MPONMOHYETHC HOBUM miaxi — MyabTU-SDSE (Multi-
node Secure Data Stream Exchange), skuii € pO3BUTKOM OJHONMEHHOTO
JIBOCTOPOHHBOI'O KpUNTOrpadiyHOro mpoTokony. Moro ronoBHa izes momsrae B
noOy10B1 0aratoBy3/10BOi MEPEXki 13 JTOKAIbHUMU KpUNTOrpaQiuHUMU 3’ €THAHHIMU
MDK BY3JIaMHU-CyCiJaMHd Ta MapHIpyTHU3alli€lo, 10 3JIMCHIOEThCS 0e3 moTpedu y
riobanbHux — Tabmuigx.  Takuii  miaxiy — 3a0e3nedye  MacmITaOOBaHICTB,
B1JIMOBOCTIHKICTB 1 3aXHIIEHICTh KOMYHIKaIliil HABITh Y BUNIAJKY YaCTKOBOT Jerpaaarii
MEpEexi.

Meta Ta 3aaa4i AocjaizkeHHss. METOIO TaHOTO JOCIHIKEHHS € MPOEKTYBAHHS
KOHIlenI(li MacmTaboBaHoi po3noauieHoi mepexi MynbTU-SDSE, ska mo3Bosse
3a0e3neunT KpunTorpagiqyHo 3axHINeHU OOMIH iH(POpPMAIli€0 MK JTOBUIBHUMH
By3JlaMU 0€3 IEHTPai30BaHOi MapuIpyTu3ailii Ta 63 HeoOXiTHOCTI MOBHOT'O 3HAHHS
TOMOJOTIi MEpeXi Ha KOXKHOMY By3Jsi. OCHOBHaA iJiesl MOJATa€ y BUKOPUCTaHHI
JIOKATBHUX KpUNTOrpaiuHUX 3B’ SI3KIB, /1€ KOKEH BY30JI MOXKE O€3MEUHO B3aEMOISITH
JUIIe 3 BIIOMUMU CYCiIaMH, peati3yroul IpUHLIMI oOMexeHoi 1oBipu [1].

JIJist MOCSATHEHHS TTOCTABJICHOI METH B poOOTI BU3HAYECHO TaKi OCHOBHI 3aja4i:

o [IpoananizyBaTtu ICHYIOYl MIiAXOAW 10 MOOYI0BH Oe3MeyHuX peer-to-peer
Mepex, BKIFOUHO 3 TOBHO3B I3HUMHU MOJICIISIMU, OJIOKYEIH-apXiTeKTypamu Ta overlay-
tonosorigsmu (Chord, Kademlia, Tor) [2], [3].

o JlOCHIANTH BJIACTHUBOCTI PI3HUX MEPEKEBUX TOMOJIOTIH (reKcaroHajlbHa
pernriTka, Topyc, rinepkyo, small-world graph) momo iXHBOi CTIHKOCTI, €EeKTUBHOCTI
MapuIpyTH3allii Ta NPUAATHOCTI 0 JJOKAIBHOTO KepyBaHHs [4].

e Po3pobutu crpykrypy nosijomiieHHs SDSE y 6aratoBy3/i0BOMYy CEpeIOBUII,
0 BKJIO4Yae mexaHizmu hop-by-hop mmdpysanns, TTL, nokaneHy ineHTH]IKAIIIO
BY3JIIB 1 3aXMCT BIJ] 3alIMKJIECHHS [5].

o 3ampoOMNOHYBaTH AJITOPUTM MapIIPyTH3allii, SSKUi 06a3ye€ThCsl HA OJHOYACHOMY
MOIIYKY MLUISXY BiA JoKepela 1 MpuiiMaya 3 METOI 3MEHIIEHHS 3aTPUMOK 1
OanaHCyBaHHSI HABaHTAXKCHHSI.

« ChopmynroBaTi MexaHi3M 0€3MeYHOr0 MiIKITF0YEHHS HOBOTO BY3JIa JI0 MEPExKi
4yepes Mpoleaypy aBTOPU30BaHOTO ""3HailoMcTBa" 13 Cyciiamu.

o Posrnsiny T cuieHapii yHKIIIOHYBaHHS MEpEXi Yy HOpPMaTLHOMY PEXHUMI Ta MPH
YaCTKOBOMY BHUIIa/IaHHI BY3JiB.

o Peamizamiss nmanoi Moneni M03BOJIMTH CTBOPUTH 3aXHINEHY 0araTtoBy3JIOBY
iH(}pacTpyKTYpy 151 OOMIHY JaHUMHU MI>)K aBTOHOMHUMU MPUCTPOSIMHU 3 TT1IBUIIICHUM
piBHEM O€3MeKHU Ta CTIMKOCTI 10 300iB.
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Pe3yabTaTél gociigzkeHHss i iX 00roBopeHHsl. Y pe3yibTari MPOBEICHOIrO
aHamizy Oyino OOrpyHTOBaHO BHOIp apXITEKTYpHUX pIlIeHb i1 T0O0YAO0BH
po3mnojineHoi Mepexi MynbTU-SDSE, sika 0a3yeTbcsi Ha JIOKaJIbHIA B3a€MOJIIT MIXK
By3JlaMU 3 BUKOPHCTaHHSAM kpumnrtorpadiunoro nporokoiny SDSE. OcobnuBy yBary
NpUIIIEHO BHOOPY  TOMOJIOTIl, MapHIPYTH3alIMHOTO MEXaHI3My, CTPYKTYpl
MOBIIOMJICHb Ta CTPATErisIM CTIMKOCTI 70 3001B.

1. Bubip TomoJorii. Cepen AOCHiKEHUX THIIB 3’€qHaHHS (TeKcaroHajabHa
pelriTka, Topyc, Tinepky0, mepexa wmainoro csity) [l], [4], Oylo BHKOHaHO
MOPIBHSUIBHUN aHaMI3 IXHIX TepeBar 1 HEOONIKIB 3 TMOMISIy ePEeKTUBHOCTI
MapIuIpyTH3allii, MaciTaboBaHOCTI Ta cTiKocTi A0 300iB. Ha puc. 1 npencraBieHo
rpadivHy Bi3yalizallito 3raJlaHux TOIOJOTIH.

Pucynoxk 1. ITopiBHsHHS 6a30BUX TOMOJNIOTIH 17151 MynbTU-SDSE

a) ['excaronanbpHa pemriTka. By3mm 3’eHaHi1 y m1icThOX HaNpsIMKax, yTBOPIOIOYH CiTKY, IO HAaramaye
O/KxoMMHI CTUTBHUKY. [lepeBaru: BUcoka 3B’ I3HICTb, Halil{HA JTOKaIbHa MappyTu3anis. Hemomiku:
CKJIaJIHICTh B aganTarii 10 ¢izudHoi 3D-cTpyKTypH, HaJTMIIKOBICTh 3B’ s13KiB. 0) Topyc (mukmiyHa
citka). IIpsMokyTHa ciTKa, 1e Kpai 3'€IHYIOTBCS MK COOOI0 — YTBOPIOIOUH IIOBEPXHIO TOPA».
[TepeBaru: perymnspHa CTpyKTypa, mpocte o0uuciaeHHs mapmpyTy. Hegomiku: Tinbku 2D-reomeTpis,
MOTEHIIHI 3aTPUMKHU Ha «reperuHax». B) I'imepky6 (4 6itu). JloriuHa mMozemns, J1e KOXEH BY30Il
3’€THAaHUA 3 I1HINUMH, [0 BIAPI3HIAIOTECA Ha oauH Oit. IlepeBaru: sorapudmivHa HOBXKHHA
MapupyTy, MacimraboBaHictb. Henomiku: ckimagHa isumuHa peanizaiisi y mpocTopi, HecTalOiibHa
TOTIOJIOT1sl PU BTPaTi By3iB. T) Moaenb majoro cBity (Watts-Strogatz). KoxeH By30i1 Ma€e nekibka
JIOKaJIbHUX CYCiJiB Ta 1—2 BUMaaKoBi JOBTi 3B’ A3KH. [lepeBaru: KOpOTKi cepeHi NUISXH, CTIHKICTD
110 3001B. Heommiku: TOIMOIOTis 3aJIeKUTh BiJl TapaMeTpPiB, CKIATHO Bi3yasli3yBaTH y TMPOCTOPI.
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VY pesyinbrati aHanizy O0yjno oOpaHO MPOCTOPOBY MOJAUPIKAIIIO MOJENI Majoro
cBity — SDSE Multisphere Topology. Ll Tomomnoris noeanye nepeBaru 00’ eMHOL
CTPYKTYpPH 3 €(QEKTHUBHICTIO MapuipyTu3aiii. By3nu po3MilIyroThCs Ha MOBEPXHSIX
BKJIaJICHUX cdep, KOXKHA 3 SIKUX € okpemuM "cBitoM". Ycepeauni cdepu gie MOIENTb
MaJIoro CBITY — JIOKaJIbHI 3B’ SI3KH 3 IEKIJIbBKOMa KOPOTKMMH 1 BUTIAJIKOBUMHU JJOBTUMHU
nepexogamu. Mix cdepamu ICHYIOTh OOMEXKEHI MIDKCBITOBI TIepexoiu, SKi
3a0€31euyI0Th rJI100aJbHy JIOCSKHICTH 1 MACIITAOOBAHICTD.

x CpiT 1 CBiT 2 x CBIT 3

Pucynok 2. baratocsiToBa Tonosoris mynstu-SDSE: BkianeHni chpepu

Lle#t migxig T03BOIISE:

 MacIITa0yBaTH CUCTEMY JIO TUCSAY BY3JIiB, 30€piratouu JOKaJbHYy B3aEMOJIIO;

« 3a0e3neuntn fault tolerance six ycepeauHi KoXHOT cepH, Tak 1 MK HUMU;

e MIATPUMYBATH TOMOJIOTiYHY THYYKICTh 11 aBTOHOMHHX PYyXOMHUX BY3IiB,
30KpemMa y chepruIHUX a00 MPOCTOPOBUX PO3MIIIECHHSX;

¢ 320€3NEUYUTH PeaNiCTUIHY MOJeJb i1 poOOTU30BaHUX MIAT(OPM, TPOHIB,
CEHCOPHHUX MEPEK TOLIO.

2. AaroputMm MapmpyTu3amii. B ocHoBi mapmpyTtuzarii y tomosorii SDSE
Multisphere Topology BUKOpHCTaHO MPUHIUI FIOTEHY3HOTO CIIPSMOBAHOTO TOLITYKY
y TPUBUMIPHOMY MIPOCTOPI, 3@ SKOTO KOKEH BYy30J1 00HUpae 3-MOMIXK CYCIIIB TOTO, UMl
BekTOp y 3D-mpocTopl HalMEHIE BIIXWISETHCA (32 KyTOM) BIJl HalpsIMKY [0
ITHOBOTO By3ia. Lle mo3Boiise peanmizyBaTw JOKaldbHY €BPUCTHKY, IO HAOIMXKae
MapuipyT 0 T€OMETPUYHO ONTHUMAIBHOrO NUIAXYy Oe3 moTpebu 30epiraTu KapTy
MepeXi UM BUKOHYBATH Ti00anbHui monryk. OcoOIMBICTIO I1i€T MOJIENI € HAsSBHICTH
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MDKCBITOBUX NEPEXOIB MK BKJIaJeHUMHU chepamu. SKIIO Uil TOCATHEHHS I
JIOKaJIBHUM MONIYK HE J1a€ MPOCYBaHHs, BY30Jl MOXE 00paTu mepexij Ha 1HILy cdepy
(BuLLy 200 HIXKYY) 3 TIOJAJBUINM BITHOBJIEHHSM JIOKAJIBHOTO CIIPSMOBAHOIO MOLITYKY
B HOBOMY Imapi. Takuil Miaxia J03BoOJIs€ OOXOIAWTH JOKaIbHI OOpHBH, 300i abo
3a0JI0KOBaH1 AUISTHKHA TOIOJIOTI].

KpiM ToOro, mocimipkeHO albTepHATUBY y BHUIJISNAL JBOCTOPOHHBOI MOOYIOBU
MapuIpyTy, KOJIM CUTHAJIM OJHOYACHO CTApPTYIOTh BiJ JKEpena 1 Bi 1Tl — 3 METOI0
3ycTpiuli B mpomikHIA 30H1T [5]. Ileit MexaHi3M 0coOnMBO e(DEKTUBHUU Yy
BEITUKOMACIITAOHMX MEpPEKax 3 BHCOKOI HAaBaHTAXEHICTIO ab0 y BHMaAKax
JMHAMIYHOI Jaerpajailii 3B’s3HOCTI. BiH 7103BOJIsSIE CKOPOTUTH CEPEIHIO 3aTPUMKY
JOCTaBKH MOBIIOMJICHb Ta MIABUIIMTU CTIMKICTh MapIIpyTH3alii y HECHPUATIUBUX
yMOBaXx.

3. Ctpykrypa SDSE-noBinomiennsi. ¥ 6araroBysnoBomy cepenonuiii SDSE
MOBIJIOMJICHHSI TIEpPeIaeThes 3a cxeMoro hop-by-hop, pu sikiii koxkeH By30u aemudpye
JlaH1, IpU3HaYEeH1 JIUIIE JUIsl HbOTO, 1 MU(pYye pelTy A1 nepeiadi HACTYITHOMY BY3ITY.
Takuii migxin 3a0e3nedye BUCOKHIM PIBEHb 3aXUCTy, OOMEXYIOYH 00JIacTh Oa4eHHS
KOXXHOTO By3Ja JIMIIE JIOKAJIbHUMU JaHUMU. lle 3HMKye pu3uK KOoMIIpoMerarlii
MOBIIOMJICHHSI Yy pa3i 3aXOIJICHHSI OKPEMOT0 By3J1a, @ TAKOXK HE BUMArae rio0aabHOro
PO3MOBCIOJKEHHST KIIOUIB [2]. 3 MeTOol e(EeKTHBHOI MapuipyTH3allii y TOMOJIOTril
SDSE Multisphere Topology, ctpykrypa SDSE-nosinomieHHsi Oyia JONOBHEHA
pSAZIOM CITy>KOOBHX TIOJIB, SIKl JO3BOJISIOTH HABITYBaTH TOBIJOMIICHHS SK Yy MEXKax
onHi€el cdepu, Tak 1 MK PI3HUMU «CBITaMuU». OCHOBHUMH CKJIQJOBUMH TaKOIO
MTOBIJJOMJICHHSI €:

o TargetlD — yHikanpHUM 11eHTU(DIKATOP 200 KOOPAMHATH BY3/1a-IIPU3HAYCHHS.

e« HopID — igenTudikatrop NOBIAOMIEHHS, SKAHA BHKOPUCTOBYETHCS IS
YHUKHEHHS 3allUKJIEHHS Ta JyOIr0BaHHS.
« TTL (Time-To-Live) — mapamerp, MmO OOMEXYy€ KUIbKICTh CTPHOKIB

MOBITOMJICHHSI, TTICIIST YOTO BOHO aBTOMAaTUYHO BUIAJISIETHCS BY3JIOM.

o CurrentLayer — innekc cepu (1mapy), y ki Hapasi mepedyBae MoBiJOMIICHHS.
Ie mose nmoTpiOHE 151 MIKCBITOBOI MapLIpyTH3aLlIi.

« RouteVector (omiiiine) — HakonmuuyBaHWii MapumipyT abo Halip MITOK
MPOMJICHUX BY3JIiB, SKHH MOXKE€ BHUKOPHUCTOBYBAaTHUCh y PEXKUMaxX JIarHOCTHKUA UM
JIBOCTOPOHHBOTO MOMIYKY.

« Payload — 3ammdpoBana indopmairis, sika miaisrac nodaiTHoMmy o0po0IeHHIO
BinmoBigHO 10 SDSE-npotokoiy.

o ControlFlags — cmy>x00B1 mpamnopiri, 10 MO3HAYAIOTh THUIM MOBIJOMJICHHS
(3BUUaiiHe, Ci1yk00B€, J1arHOCTUYHE TOIIIO).

Oco0MMBICTh TAKOTO MIAXOAY MOJISITAE B TOMY, II0 KOXKEH BY30J1 00pO0IIsI€ TuIe
CBOIO YaCTHHY 3arojioBka, po3mudpoBye 1 mudpye JUIIe Te, 10 HEOOXITHO It
HACTymHOTO mepexony. lle 3HAYHO 3HMXKYe BHUMOTH 1O PEcypciB Ta JI03BOJISE
BIIPOBA/DKCHHSI TMPOTOKOJy Yy TPUCTPOSX 3 OOMEXKEHOW OOYHUCIIOBAIBHOIO
MOTY>KHICTIO — TaKUX SIK CEHCOPHI BY3JIM, MOO1IbH1 areHTH a00 JIPOHH.

69



Proceedings of the 1st International Scientific and Practical Conference
"Achievements of Science and Applied Research"

April 7-9, 2025
“%% SCIENCE SPACE Dublin, Ireland
e s T e PP i

Ha BigmiHy BiJ KJIACHMYHUX MPOTOKONIB, /1€ MOBIJIOMJIEHHS CTBOPIOETHCS IS
rJI00JIBHOTO MapIIPYTY 1 MICTUTH YC1 KJIIOY1 YU HUISIX MOBHICTIO, TYT PEai30BaHO
PO3MOAUICHUN KpunrorpadiuHuii KOHTPOJIb HA KOXKHOMY eTani. By3nu 30epiraioThb
KJTFOUl JIMIIE JUisi Oe3mocepeaHiX CyCimiB, 3 SKUMH OyJIO MOMEpeaHbO BCTAHOBIICHO
3B’S130K y MPOIIECi aBTOPU30BAHOTO 3HaOMCTBA [2].

Taxwuit coci6 popMyBaHHS MOBITOMIICHHS 3a0e3Meuye:

e THYYKY MapIIpyTHU3aI[il0 3 MOXJIMBICTIO aJanTaiii MapmipyTy y Tmpoiieci
nepeaui;

o KpunTorpadiuny 130/11i(0 KOKHOTO TIEPEXO/IY;

o MIATPUMKY BKJIQJIEHOT TOIOJOT1T 3 MI)XCBITOBUMHM MEPEXOIAMH;

o eekTUBHE (PYHKLIOHYBaHHS B yMOBaX OOMEXEHHX PECYPCiB.

4. IlpuenHanHsi HoBOro By3Ja. Y mepexax tuny SDSE Multisphere Topology
Oesreka Ta HUTICHICTh CTPYKTYPU 3HAUYHOIO MIPOIO 3JI€KaTh Bl MEXaH13My 1HTErpailii
HOBUX BYy3J]iB. Ha BiAMIHY BiJ BIAKPUTHX peer-to-peer Mepex, Je BY3JIU MOXKYTh
CaMOCTIHHO TIPUEIHYBATUCS JI0 CTPYKTYpU O€3 IMepeBipKH, 3alpONOHOBAHA MOJETh
nependadyae KOHTPOJbOBAHHUM MPOLIEC AaBTOPU30BAHOTO MIAKIIOYCHHS, 1110 BUKIIIOYAE
MOXJIMBICTh 1HTETpallii BOpoxkuX abo miapoOieHux eneMmeHTiB [5]. Ilpomemypa
MIPUETHAHAS HOBOTO BYy3Jla TOYMHAETHCS 3 IHIMMami3aIlli «3HAHOMCTBay 3 CyCilaMu —
By3J1aMH, 5IKi (13M4HO 200 TOMOJIOTIYHO PO3MIIIEeH] HaOMuxK4e (30KpemMa — Ha Tii
camiii abo cymixHiIN cdepi). KoxkeH mOTeHUIHHUI CycCl] MepeBipsie aBTEHTUYHICTb
HOBOTO BY3J1a, BUKOPUCTOBYIOUH OJMH 3 TAKUX MEXAHI3MIB:

o IOTNIEPEIHIM 00MiH KpunTorpadiunuMu kiodamu (out-of-band);

o Iu(poBi1 cepTUdiKaTH;

o JIOBIpYI JIAHIIOTH Yepe3 BY3IU-MIOCEPEAHUKY;

¢ THUMYACOB1 aBTOpHU3aL1liHI TOKEHH.

[Ticns ycmimHo1 epeBipKu, HOBHI By30J1 MOKE€ BCTAHOBUTH OOMEKEHY KIJTbKICTh
JIOKaNIbHUX 3’ €JHAaHb — 3a3BHuaii 3 3—6 cycigamu. TakuM YUHOM, TIATPUMYETHCA 17€51
JIOKAJIbHOT IOBIPH: HOBUH BY30JI MOKE NI€pe1aBaTH MOB1IOMIICHHS JIMILIE TUM BY3JIaM,
3 IKUMHM BCTaHOBUB 3aXHUIIEHUN 3B’s130K. KpiM TOro, HOBOCTBOPEHUI BY30JI OTPUMYE
KOOpJIMHATH (MO3MIII0) Yy CTpyKTypi cdep Ta iHdopmalio Hpo CBid pIBEHb
BKJIAJICHOCTI, 1[0 BU3Ha4a€e Horo chepy po3mimieHHs (HAMPHUKIaL, BHYTPIMIHINA mIap
abo mepudepiitnuit). Big nporo 3ajekuTh HOro ydyacTh y MDKCBITOBUX 3B’SI3KaxX Ta
MapmipyTH3aiii. 3 METO CTIHKOCTI J0 aTak, y MojJeli mependadyeHo MPUHIUIIOBY
BIJICYTHICTh aBTOMATHYHOTO PETPAHCIIOBAaHHS IIOBIJIOMJICHb BiJlI HEBIIOMHUX abo
HEaBTEHTU(IKOBaHMUX BYy3TiB. Jlume TiI By3nmM, IO MaOTh MIATBEPIKCHE
KpUIITO3 € JHAHHS, MOKYTh IIPUMMATH Ta MepeaBaTH JaHl B CUCTEMI.

Takum yMHOM, MiAXIJ A0 NPUENHAHHS BY3I1B y MyJIbTU-SDSE:

o TIJIBUIILYE OE3MEKY MEPEKI 32 paxXyHOK aBTEHTH(IKAIlIT HA MOMEHT 1HTeTpaIlii;

o I03BOJISIE MACILITA0yBaHHS 3 MIHIMAJIbHUMH 3MIHaMHU y BXK€ HasABHIN CTPYKTYDI;

« 30epirae TOMOJOTIYHY HUTICHICTh, OCKUJIBKA HOB1 BY3JM 3’ €IHYIOTHCS JIHILE 3
00OMEXEHUM KOJIOM JOBIPEHUX CYCIIIB;
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¢ CTBOPIOE YMOBH JJI IMHAMIYHOI'O CaMOPO3IIUPEHHS MEpPekl 0€3 MOpyIIECHHS
kpunrorpadiunux BnactuBocteit SDSE.

5. OyHk1ioHyBaHHS MepexXi B yMOBax 4acTKOBOI aerpajaumii. HazgilfiHicTb
dbynkuionyBanas SDSE Multisphere Topology B ymoBax 4yacTkoBHUX 300iB — OJHH 3
il KJIIOYOBUX (DYHKI[IOHAJIbHUX TIOKA3HUWKIB. Y BHIAJKaX, KOJU OKpEMi BY3JIH
BTPAYAIOTHCS, TUMYACOBO HEIOCTYIMHI ab0 mepeOyBaloTh I/l aTaKow, Mepexa Mae
30epiraTH 34aTHICTh 10 O€3MeYHOT MapUIPyTH3allili, JMHAMIYHOTO MeperiaHyBaHHs Ta
BUSIBJIICHHS YIITKOJKEHUX JIIITHOK.

VY mexax ofHOTO CBITY (cdhepr) BUKOPUCTOBYIOTHCS albTEPHATUBHI MAPIIPYTH,
110 OyAYIOThCSl Ha OCHOBI JIOKJIBHOTO OOYUCIIEHHS KyTa BiaxuieHHs y 3D-npocTopi.
SIK110 By30J1 BUSIBIISIE, 1110 HACTYITHUH 32 MApIIPYTOM CyCi/l HEJOCTYTHUI, BiH BUOMpae
HalOJMKYOTO AJIbTEPHATHUBHOIO Cycijia 3 MOAIOHUM HampsMKoM 10 1. [lpu oMy
TTL noBinoMJIEHHS 3MEHILIYEThCS, 1110 TAPAHTY€E 3aBEPUICHHS HOT0 KUTTEBOTO LIMKITY
HaBITh Y CKJIAJJHUX YMOBaX.

VY Bunmaaky TpuBasoro OJOKYBaHHSI MEBHOI AUISHKM Mepexi abo BiJCYTHOCTI
JIOKAIBHUX CYCIIB y HANPSIMKY 10 IUTl, TIepen0adyeHo MOKIMBICTh MIXKCBITOBOTO
nepexoy — TUMYACOBOT0 NEPEMIIICHHS MapIIPyTy Ha CYyMKHY cepy. BpaxoByroun
BKJIQJICHY CTPYKTYPY TOMOJIOT1i, Taka MOBEAIHKA Ja€ 3MOTy €(peKTUBHO O0XOTUTH 30HH
aerpajaiii abo THMYacoBOT HEJIOCTYITHOCTI.

Kpim TOro, cucrema mniaTpUMy€ CHELIaIbHUN TMPOTOKOJ J1arHOCTUKHU Ta
BIJIHOBJICHHSI, 1110 JIi€ MTapajieIbHO 3 OCHOBHMM OOMIHOM JaHUMH. TaKui IPOTOKOII:

« HE TIepeac 3amudpoBaHux ab0 KPUTUYHUX JAHHX,

¢ BUKOPUCTOBYETHCS BUKIIFOUHO JJIsI BUSIBJICHHS 3001B,

e MOXE 1HIIIFOBAaTH BIIHOBJICHHS JIOKAJIBHUX 3’ €JIHaHb 200 3MIHY MapIIpyTy,

e TO3BOJIIE TIEpeOYy/IOBY JIOKAJIBHOTO CErMeHTa Mepexi 0e3 ri100anbHOro
Mepe3aBaHTAKEHHS CTPYKTYPH.

OYHKII0HATBHICTh MEPEXI B YMOBAX JErpajalii TaKoXK NIATPUMY€EThCS HA PIBHI
JABOCTOPOHHBOI MapuIpyTu3sauii (meet-in-the-middle). fIxmo moBiqoMiaeHHS HE MOXe
OyTHU JOCTaBlIeHE Yepe3 OAMH 3 HAMPSMKIB, MOKIIMBA aKTUBAIIS A3€PKATBHOTO MIJISAXY
3 0OKy OTpUMyBaya, 110 ICTOTHO MIJBUIIY€E IAHCU HA 3aBEPUICHHS KOMYHIKAIIIi.

Takum uymHom, SDSE Multisphere Topology xapakTepu3yeTbcsi BHCOKOIO
CTIMKICTIO J10 3001B 3aBIISKU:

o 0araToKaHaJIBHOCTI TOTIOJIOTII B MEKaxX KOXKHOI cdepu;

¢ MOXKJIMBOCT1 MIDXKCBITOBOI MapIIpyTHU3aIlii;

¢ JIOKaJIbHIM aJIaITUBHOCT1 aJITOPUTMIB OOMIHY;

¢ HAIBHOCT1 aBTOHOMHOT'O CEPBICY MOHITOPHHTY Ta BIJJHOBJICHHSI.

BucHoBkwm.

VY naniii po6oti Oyno 3amporoHOBaHO Ta MpoaHanizoBaHo KoHIenilito SDSE
Multisphere Topology — 6araroBy3:10B0i KpUnTOrpagiquHoi Mepexi, sika J03BOJISIE
3MIMCHIOBATA 3aXWIEHWH OOMIH MaHMMH MK JIOBUITBHHUMH BYy3JIamMu  0e3
IEHTPaJII30BaHOI0 KEPyBaHHS, 3 OTIOPOIO Ha MPUHIIUIH JIOKAJIBHOI 10BipH, hop-by-hop
mu(pyBaHHS Ta TEOMETPUYHY MapIIPyTH3AIIIIO.
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[IpoBeieHO MOPIBHSIILHUM aHaJ13 YOTUPHOX 0A30BUX TOMOJIOTH: reKCaroHaIbHOT
pENITKY, TOopa, Timepkyda Ta mojen manoro cBity. Ha ocHoBi aHamizy mepesar i
HEJIOJIIKIB OOTPYHTOBAHO BHOIp MPOCTOPOBOT MOAMQIKALIT MOJAEN Majoro CBITY y
BUTJISAJII BKJaJeHUX cdep 3 JOKAJIbHUMH Ta MiKCBITOBUMH 3’€IHAHHSIMH, IIIO
3abe3neuye MacitaboBaHicTh, fault tolerance Ta edexkTHBHY MapuIpyTH3AIilO0 Yy
TPUBUMIPHOMY IIPOCTOPI.

Bysno po3pobiieHo Ta onrcaHo anropuTM TOTEHY3HOTO CIPSIMOBAHOTO TMOIITYKY
y 3D, apganTtoBaHui 10 c@epuyHOI TOMOJIOTii, a TaKOoX 3aIpPOIOHOBAHO
aNbTEPHATUBHUHN MIIXiJ 3 JBOCTOPOHHIM (hOPMYBaHHSIM MAapIIPYTy, IO ITOKPAIIye
cTifKicTh 70 3001B. CtpykTypa SDSE-noBioMmieHHs Oyia JA0MOBHEHA CITY>KOOBUMHU
NOJIIMU  JUIsl MIATPUMKH MapIIpyTu3ailii Ta KOHTPOJO, MPH I[bOMY 30€peikeHo
NpUHIUN OOMEXeHOi KpunTorpadiuHoi B3aeMojli JuIe MDK Oe3mocepeaHIMu
cycigamu.

Oco06nuBy yBary MNpUILIEHO MexXaHIi3MaM 0e3MeYHOro MPUETHAHHA HOBMX
BY3JIiB, SKI BUKJIIOYAaIOTh MOXJIMBICTh HEKOHTPOJIBOBAHOI IHTErpallii, Ta CLIEHAPIIM
(pyHKIioHyBaHHSI Mepe:Ki B yMOBaX 4acTKOBOI Jerpajauii, 1e Oynu nependoadeHi
MDKCBITOBI TEPEXOH, albTEPHATUBHI MapIIPyTH Ta CIyKOOBUH J1arHOCTUYHUIN
MPOTOKOJL.

OTpumani pe3yibTaTH AEMOHCTPYIOTh, 110 Mojeinb MynbTU-SDSE Moxe cratu
OCHOBOIO JIJISI TOOY/IOBH MAacCIITA0OBAHUX 3aXUILEHUX KOMYHIKALIMHUX CHUCTEM IS
ABTOHOMHHMX areHTiB, MOOLIBHUX WPHUCTPOIB, CEHCOPHUX MEPEXK Ta OO0 EKTIB
KPUTUYHOI 1HGPACTPYKTYpH. Y MOAAIBIIMX JAOCTIIKEHHIX IJIAHYEThCS peali3yBaTH
MpOTrpamMHy EMYJISIIIII0 MapIIpyTH3allii, OIIHUTH Yac JOCTABKU JaHUX TMPU PI3HUX
rapamMeTpax TOMOJIOTIi Ta pO3pOOUTH MIPOTOTUIT CUCTEMH OOMIHY KJI0OUYaMU Ha OCHOBI
JOBIPYMX JIAHIIIOT1B.
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KPUMIHAJBHO-IIPABOBI MEXAHI3MU NPOTUIT
KOJABOPALIIOHI3MY B KOHTEKCTI IPOBEJIEHHS
HE3AKOHHOI'O PE®EPEHAYMY BJIAJIOIO
ATPECOPA HA OKYIIOBAHUX TEPUTOPISIX
YKPATHA

Ad¢ranaciB Basnepis

3100yBayKa BUIIO1 OCBITU 0aKalaBPChLKOTO PiBHS
HaBuanbHO-HAYKOBHI IHCTUTYT ITpaBa Ta MPABOOXOPOHHOT MisITEHOCTI
HaykoBuii KepiBHUK:

SAcinb Li1ona

KaHAUAAT IOPUINYHUX HAYK, JOLIEHT

Kadenpa kpumiHaIbHO-IIPABOBUX JUCHUILIIH

JIbBIBCHKHMIA IepKaBHUM YHIBEPCUTET BHYTPINIHIX CIIpaB, Y KpaiHa

KonaGoparioHizMm, SKUil BHSBISIETbCA 4Yepe3 OpraHizamio Ta yd4acTb Yy
HE3aKOHHUX pedepeHayMax Ha TUMYACOBO OKYIIOBAHUX TEPUTOPISX YKpaiHU, CTAaHOM
Ha CBOTOAHI € OJHIEI0 3 HaWOUIPIIMX 3arpo3 s HalIOHAIbHOI Oe€3IeKH,
TEPUTOPIATHLHOT ITUTICHOCTI Ta CYBEpEHITETYy JeprKaBU. 3a3HayeHl Jii € CKIaJOBOIO
riOpuIHO1 BIMHHU, CIIPSMOBAHOI Ha JIETITUMI3AllI0 OKYMALIHOrO peXuMy Ta MiAPUB
MDKHApOJHO BU3HAHUX KOPAOHIB YKpaiHU.

BignoBimno m0 Kouctutymii VYkpaiHu, NUTaHHSA, 10 CTOCYIOTHCS 3MIiHH
TEPUTOPIATTLHOTO YCTPOIO JIepKaBU, MOXXYTh BHUPINIYBATUCS BUKIIOYHO IILITXOM
MIPOBEICHHS BCEYKpaiHChKOTO pedeperaymy [1]. BkazaHe moyioxeHHS BHUKIIOYAE
MOXJIMBICTh YXBAJICHHS PIllIEHb MPO 3MIHY TEpUTOPii KpaiHW Ha PIBHI OKPEMHUX
perioHiB abo aaMIHICTPaTUBHMX OJMHHUIb, HIO0 € BiJOOpPaXKEHHSM YHITApPHOCTI
JIePKaBHOT'O YCTPOIO Ta FrapaHTy€E €IHICTh TEPUTOPIATIHHOT IITTICHOCTI.

HamionaneHa mpaBoBa cucteMa nepefdadae KpUMIHAIBHY BiANOBIIAIBHICTD 3a
Kojabopaliiiny AisUIbHICTh, 10 BperynboBaHo cT. 111-1 KpuminanbHoro xomexcy
(mam — KK) Vkpainu [2]. 3okpema, JaHa HOpMa OXOIUIIOE y4acTh Yy 3axojax,
OpraHi30BaHMX OKYIAIIMHOK BIAJ0I0, BKIIOYAIOYA MPOBEICHHS HE3aKOHHUX
pedepennyMiB, sk criocid y3akoHeHHs arpecii. Okpim nporo, ct. 111-2 KK Ykpainu
nepeadavae KpUMiHAJIBHY BIATOBIIATBHICTH 32 TTIOCOOHUIITBO JIepKaBi-arpecopy.

VY BianoBiae Ha 111 BUuKkimku LlenTpanshua Bubopua xomicis (namni - [IBK) Ykpainu
3BEpHYJIACs O MIXHAPOJHOI CHUJILHOTH 13 3aKJIMKOM HE BU3HABATH PE3YJIbTATH TaK
3BaHUX pedepeHayMiB, SKi HE MalOTh JXKOJAHOI JerituMHocTi. Bomnouac IIBK
HaroJiocujia Ha HEOOXIJHOCTI MpPUMHUHEHHS OyIb-iKOi CHIBOpalll 3 Jep>KaBoOro-
arpecopoM Ta ii CTpykTypamu 3 OOKy BHOOpPYHMX OpraHiB JEMOKPAaTHYHUX KpaiH i
npodITLHUX MDKHAPOJAHUX OpTraHi3allii, 10 3aliMaloThCsd MUTAHHSIMHU BHUOOPUYOTO
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nporniecy [3]. Bapro migkpecnutu, mo mnoctaHoBow [IBK «IIpo HikueMHICTh
nceBIOpePepeHiyMiB Ha THUMYAaCOBO OKYIOBAaHUX TEPUTOPISIX YKpaiHU» Bif
27.09.2022 p. Ne101 3akpirsieHO HaCTYIIHE: «...[MPOBEICH1 HA THUMYAaCOBO OKYTOBaHUX
yacTuHax Teputopii Jlonernpkoi, Jlyrancekoi, 3amopizpkoi Ta XepcoHChKOI 00nacTeit
TaKk 3BaHl pePEepeHIyMU € IOPUIUYHO HIKYEMHUMH 3aXOJaMH, OpPraHi30BaHUMHU
OKYMaliiHUMU aJMIHICTpallisIMM SIK 4Yeprora cmpo0a MPOTUNPABHOI aHEKCIi
pOCiiicChKOIO (Pesepallie€ro YKpaiHChbKUX TEPUTOPIM, a OTKe, iX pe3ysNbTaTh HE MAIOTh
YKOJIHHMX ITPABOBUX HACIIAKIB 1 HE MOXKYTb OYTH CIIPUIHSATI Ta BU3HAHI1 H1 Y KPAaiHCHKOIO
Jep>KaBo0, Hi MIXKHAPOIHOKO CIIIEHOTOIO [4].

Ha nonatoxk, 4. 2 ct. 3 3akony Ykpainu «IIpo BceykpaiHchkuil pedepeHaym» Bij
26.01.2021 p. Nel135-IX BcTaHOBIOE 4iTKi OOMEKEHHS 100 BUHECEHHS TEBHUX
nutanb Ha pedepenaymi. Tak, BiAMOBIAHO 10 M. 3 4. 2 cT. 3 BKa3zaHOro 3aKOHY
nepeadayeHo, 1o MPEeAMETOM BCEYKPaiHCHKOTO pepepeHiIyMy HE MOXYTb OyTH
MUTaHHS, CHOPSIMOBaHI Ha JIKBIJAIII0O HE3AJIEKHOCTI YKpaiHW, MOPYIICHHS
JIEPKABHOTO CYBEPEHITETY, TEPUTOPIATBHOI IIIJTICHOCTI YKpaiHu, CTBOPEHHS 3arpo3u
HaIllOHAJIBHIN Oe3merni Ykpaiau [5].

Ha mixkHapoHOMY piBHI MPOTHU/IIS HE3aKOHHUM pedepeHIyMaM 3HaXOAUTh CBOE
BiTOOpa)K€HHA y YMCIICHHUX PE30JIOIISX 1 HOPMAaTUBHUX akTaX. 30kpema, Pe3omtoris
['enepanbnoi Acambiiei OOH 1npo TepurtopiayibHy IUICHICT, YKpaiHU Bij
27.03.2014 p. No 68/262 miaTBEpAXKyE TEpPUTOpIAIbHY UUIICHICTh YKpaiHU Ta
3acyKye CIpoOHM aHeKcii dyepe3 MmojiOHI He3akoHHI 3axomu [6]. B Toi ke yac,
BIAMOBIAHO A0 mojoxkeHb [V JKeHeBCcbkOi KOHBEHII MNpPO 3aXUCT IMBUILHOTO
HaCeJIeHHA Tif 4yac BiitHE 1949 p., 1m0 € 3araJbHOBHU3HAHUM aKTOM MDKHApPOJAHUM
IYMaHITapHOTO IpaBa, 3a00pOHSAETHCA aHEKCIs OKYNMOBAaHUX TEPUTOPIM IOTH, JOKH
TPUBAIOTh aKTHUBHI BIMCHKOBI il [7].

€Bponelicbka kKoMicis Pagum €Bpomnm 3a 1eMOKpaTiio depe3 MpaBo, BijomMa SK
Beneriiicbka KOMicCisi, BUCIIOBHUIIA TTO3UIIiI0, 1110 MPOBEACHHS peepeHayMiB y Mepio
30poiiHOro KOHQIIKTY abo BiMCHKOBOI 3arpo3d CyNEepeYUTb OCHOBOIOJIONKHUM
eBporeiicbkuM crangapram. Y Kojekcli HanexHOi NpakTUKH 3 IPOBEICHHS
pedepeHayMIB KOMICISl HAaroJioumlye, MO0 JIeMOKpaTH4H1 pedepeHAyMU NOBUHHI
0a3yBaTUCs Ha MPUHIUIIAX BUIBHOIO BUOOPUOTro Mpasa, siki HEMOXKIIMBO pealli3yBaTH
0e3 moTpuMaHHs (PyHIaMEHTaJIBHUX MpaB JIIOJUHU. 30KpeMa, HAEThCs MPO CBOOOTY
CJIOBa, IPECH, TIEPECYBAHHS, a TAKOXK ITpaBa Ha MUPHI 310paHHs Ta 00’ enHaHHSA. OHAK
Il YMOBH HE MOXYTh OyTH 3a0e3reueHi B 0OCTaBHHAX, CTBOPEHHX POCIHCHKOIO
BIICHKOBOIO arpeci€ro B YKpaiHi, sKa CYNPOBOKYETHCS 3aJIIKyBaHHAM HACEJICHHS,
OOMEKEHHSM TXHIX MpaB 1 IPUMYCOBUMH JIISIMH, TAKUMU SIK fenopraiis [3].

[Ile y 2014 poui, nicns He3akoHHOI aHekcii Kpumy, Benemilicbkka koMicid y
cBoeMy BUCHOBKY Ne 762/2014 Bu3Hana Tak 3BaHUMN pedepeHayM HEKOHCTUTYIIHHUM
1 HemeriTuMHUM [3]. Ilelf BHUCHOBOK 3aJIUIIAE€THCS AKTYyaJIbHUM 1 B Cy4acHOMY
KOHTEKCT1, OCKIJIbKM CHUTYaIlisl 3 OpraHizalli€ro ncesaopedepeHaymMiB Ha OKYIOBaHUX
TEpUTOPIAX YKpaiHM Mae aHAJIOTIYHUM XapakTep 1 MOPYyIIye Ti cami MPUHITUIN
MDKXHApOHOTO IIpaBa.
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[Tix yac kBamigikalii KpUMIHAIBHOTO IIPABONOPYILIEHHS, epeadadyeHoro ct. 111-
1 KK Vkpainu, HeoO0X1IHO BpaXOBYBaTH YITKE PO3MEXKYBaHHS MyOTIYHUX 3aKJIUKIB 70
HEBU3HAHHA JIEP)KaBHOTO CYBEpEHITeTy YKpaiHM HaJl THMYacoBO OKYIOBAaHHMHU
teputopismu (4. 1 ct. 111-1 KK Ykpaian) Ta 3akiaukiB 10 3MiHM MEX TEPUTOPIi 4u
JIep>KaBHOT'O KOPJIOHY Y KpaiHU BCyneped KOHCTUTYIIHOMY nopsaaky (4. 1 ct. 110 KK
VYkpainu). Y Bumagkax, KOJu 3aKIMKH OXOIUTIOIOTH O0MJIBa €JIE€MEHTH OJHOYACHO —
HAIlpUKJIAJ, 3alepeueHHs CyBEpPEHITeTY YKpaiHM HaJ OKPEeMUMH pallOHaMH
JHonenpkoi Ta JIyrancbkoi o0siacteld Ta BAMOTa 3MIHUTH MEXKI TEPUTOPIi AepiKaBH, -
Taki Aii moBWHHI OyTHM KBamiikoBaHI 3a CYKYIHICTIO 3JI0OYMHIB, IMepea0adeHnx
3a3HAYEHUMHU CTATTSIMH [8].

VYTim, cuTyarii MOXYTb BIIPI3HATUCS 3aJIeKHO Bl 3MICTY 3aKJIHKIB. SKiio,
30KpeMa, 3By4YaTh MPOMO3UIlli 3MIHUTH MeEXI TEepUTOpli YKpaiHWh, BU3HAIOUU TPH
bOMY JCpXXaBHUI CyBEpEHITET YKpaiHW, HampHUKiIal, MUIIXOM MPOTOJIOMICHHS
TEPUTOPIA OKPEMUX paloHIB 00JacTell aBTOHOMHUMH Yy CKJIaAl YKpaiHu, TO Taki Ail
cimia kBamiikyBatu BukiroyHO 3a cT. 110 KK Vkpainu, ockiibku B TOAIOHUX
BUIAJIKaX AaKIEHT POOUTHCS HaA TMOPYIIEHHI TEPUTOPIATbHOI IUIICHOCTI B MeXax
KOHCTUTYIIHHUX MPOLEayp, O€3 3arepedeHHs 3araibHOr0 CyBepEHITETY IepKaBU.

CBoero ueproro, 11t e(heKTUBHOI MPOTUIIT KOTAOOPAIiOHI3MY Ta TPOBEACHHIO
HE3aKOHHUX pePepeHIyMiB Ha OKYNOBAaHUX TEPUTOPISAX YKpaiHU BBaKAEMO
JOIIIbHUM BHECTH 3MIHM JI0 YMHHOTO KPHUMIHAJBLHOTO 3aKOHY. 30Kpema: a)
posmmputu 3MicT cr. 111-1 KK VYkpaiam, BkIOUMBIIM OKpeMy Kiacu]ikallito
KPUMIHAJIbBHUX  [PaBONOPYIIEHb, TIOB’A3aHUX 13 OpraHi3alli€el0 He3aKOHHUX
pedepenaymiB; 0) mepembaunT OB CyBOpI CaHKINI I 0Ci0, MPUYETHUX [0
opraHizanii HE3aKOHHUX pedepeHIyMiB, BKIHOYAIOUM OUIBII TPUBAJIlL CTPOKH
11030aBJIEHHS BOJII Ta KOH(ICKAIIII0 MaiiHa, BAKOPUCTAHOTO JJIsl (PIHAHCYBAHHS TAKUX
3aX0/iB; B) BH3HAYUTH KPUMIHAJIBHY BIAMOBINANBHICT 711 FOPUIUYHUX OCIO,
NPUYETHUX JO OpraHizamii ncepropeepeHiyMiB, BKIOYa0UM (iHAHCOBI YCTAaHOBH,
K1 3a0€3MeuyI0Th MaTepiaabHy MIATPUMKY TaKUX 3aXOJIB.
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JIESIKI ACHEKTH KBAJII®IKAIIT IPUMHSATTSA
MMPOITO3UIIII, OBIIAHKHA ABO OJEP)KAHHS
HEITPABOMIPHOI BUT'OJM CJIYKBEOBOIO OCOBOIO
SIK 3JIOYUHY KOPYHIIMHOT O CIIPSIMYBAHHSA

Hymxkap Oaer AnaroJiiioBu4

KaHAUAAT FOPUIUYHUX HAYK, JOKTOPAHT
Kadenpa kpumiHanpHOTO mpasa 1 mporecy
Jlep>kaBHUI OJJATKOBUM YHIBEPCUTET

Oco6nuBYy yBary B paMkax 00pOTHOHM 3 KOPYIIIIHHUMHU MPOSIBAMU 3aCITYTOBYIOTh
3JIOYMHU, TIOB’s3aHI 3 TMPUUHATTAM TMPOMO3UIlii, OOIISHKA ab0 OTPHUMAHHSIM
HEnpaBOMIpHOi BUToau. Taki JiSSHHS MalOTh HE JIMILE KPUMIHAIBHO-IPAaBOBUIN BUMID,
ayie ¥ 3HAYHUM COIllaIbHUI PE30HAHC, OCKUIBKU BOHU MOPYIIYIOTh Oa30B1 MPUHIIUITH
MPO30POCTi, JOOPOYECHOCTI Ta MiJIPUBAIOTH JOBIPY IPOMAJISIH JI0 OPTaHiB Jep>KaBHOT
BIIQ/IH.

Ha nymky pocmigaumi S. [. MacnoBoi, kopynuis BHCTYIA€ AECTPYKTUBHUM
bakTopoM, 10 CIPUUYMHSIE KPU3O0B1 ABHILA Y PI3HUX cpepax CyCHITLHOTO KUTTS. BoHa
3a3Hayae, M0 OKpPEeMi MOCaZoBl OCOOM YacTO BUKOPHUCTOBYIOTH CBOi MOBHOBA)KEHHS
JUTS 3aXMCTY BJIACHUX IHTEPECIB a00 IHTEPECIB 0CI0 31 CBOI'0 OTOUYEHHS, ITHOPYIOUH ITPU
IIbOMY 3arajbHOJIep>KaBHI IIIHHOCTI Ta IIpaBa rpoMajisH. Taka moBeiHKa IMOCaI0BIIB
CyNepeyuTh NPUHIMIAM JOOPOUECHOCTI Ta COLIAIbHOI BIJIMOBIIAJIBHOCTI, 1110 B CBOIO
4yepry Bele A0 BiT4Y>KEHHS JEp>KaBU BiJl CYCIUIbCTBA. Y pe3yJbTaTl KOPYIIiKHI
MPaKTUKKU HE JIMILE MiIPUBAIOTH JIETITUMHICTD JIEpKaBHOI BJIaJH, ajie i CTBOPIOIOTH
YMOBH JJIsl TIOCHJICHHS COLIabHOI HANpyTu. BilCyTHICTh HAJIEKHOTO KOHTPOIIO 32
JISIMH TIOCaJOBUX 0Ci0 Ta HeaocTaTHA €(PEKTUBHICTh AHTHMKOPYMIIIHHUX 3aXOiB
CIPUSIOTh MOIIMPEHHIO KOPYIIIHHUX CXeM, SIKi CTaloTh CUCTEMHHUM siBuieM. Lle
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BUMAara€ KOMIUIEKCHOTO IIAXOAY JO BUPINICHHS MpoOJIeMH, 30KpeMa depe3
YAOCKOHAJIGHHS ~ 3aKOHOJABCTBA, IOCWJICHHS  MEXaHI3MIB  MPO30pPOCTI  Ta
3aMpoBaKEHHS €PEKTUBHUX METO/IB KOHTPOJIIO 32 AISUIBHICTIO JIepKaBHUX OPraHiB
[1, c. 82].

VY cydacHiii IOpUAWYHIA HayIll TUTAaHHS KBaliikamii TakuxX 3JI0YMHIB, iX
3 TIOJIOXKEHHSIMU KpUMiHANBHOTO KOAEKCY YKpainu [2], IpUMHSTTS HEMpaBOMIpHOL
BUTO/IM CITy>)KOOBOIO 0COOO0I0 € TSDKKMM MPaBONOPYIICHHSIM, sIKe€ nependayae
BIJIMOBIAANBHICTH HE JIUIIE 3a caM ()aKT OTPUMAaHHS BUTOJIH, aJie ¥ 32 CTBOPEHHS YMOB
IS 11 ofepyKaHHs a00 MPUUHATTS MPOMO3ullii uu oOiusiHKU. BoaHouac BaXIMBUM
aCTIIEKTOM € BCTAHOBJICHHS HaMipy 0coOH, siKa MPUHMae BUTOY, @ TAKOK BUSBIICHHS
3B’SI3KYy MK OTpUMaHUMHM OJjlaraMu Ta ii cyKOOBUMH 00O0B’ I3KaMH.

[eit 37104MH Ma€ YITKO BU3HAYEHI €JIEMEHTH CKJIaay: cy0 ekt (ciryk00Ba ocoba),
00’€KTUBHA CTOpOHA (IPUUHATTS  NPOMO3HUIIi, OOINIHKM YU  OTPUMAHHS
HEMPaBOMIPHOI BUTOJIM), CyO’€KTHMBHAa CTOpOHa (ymucell) Ta 00’eKT (CycmiibHI
BIJIHOCHHH, 1110 320€3I1eUyI0Th 3aKOHHICTD 1 TOOPOUYECHICTh Y CITY>KOOBIH JTisIILHOCTI).
BaxxnuBUM acnekToM € JOBENEHHS YMHUCIY CIy>)k00BOi 0COOM Ha OTpUMAHHS
HENPaBOMIPHOI BUTOJTH.

3rimno 3 aymkoro E. O. VYmkaHeHka, KpUMIHQJIICTMYHA XapaKTEPUCTUKA
NPUIHATTS MPOMNO3UILIil, OOILSIHKYA a00 OJepk aHHSA HENPABOMIPHOI BUTOJM BKIHOYAE
TaKi KJIFOYOB1 €IeMEeHTH: 1) XapakTepucThKa 0coou, sika BUMHUIIA TTPABOTOPYIIICHHS,
2) cnocoOu MiAroTOBKH, 3A1MCHEHHS Ta MPUXOBYBaHHS 3JI0YMHHOTO AISTHHS; 3) CiigoBa
KapTHHA 37I09MHY; 4) 00CTaBUHM, 32 SIKUX BIJOYJIOCS MPABOMOPYIICHHS; 5) MPEAMET
3JIOYMHHOTO Mocsra”Hs [3, c. 759].

J. O. lymeiiko 3a3Hayae, 1m0 npodiieMu KBatidikallii 3JI04uHY, IepeadaueHoro
cT. 368 KK Ykpainu, MatoTh K TEOPETHYHE, TaK 1 TPAKTUYHE 3HAYCHHS, TOTPEOyr0Un
peTenbHOro aHanizy. BojaHowyac aBTOp HAarojionlye Ha HEJOCTaTHbOMY PIBHI
OTIPaIIOBAHHS JaHOI MPOOJIEMATUKH, OCKUIBKY ICHYIOTh YHCIICHHI HEOHO3HAYHOCTI B
OILIHI[ PINIEHb IIOAO 3aCTOCYBAaHHS I[i€l HOPMHU, IO YCKIAIHIOE ii MpaKTUYHE
BUKOpUCTaHHs. Cepell KIIOYOBUX aCIEKTIB, SKI BUKIHUKAIOTH JUCKYCIi, JOCIITHUK
BUJIUISIE HEOJHO3HAYHICTh Y TPAKTyBaHHI MOHATH «IIPOIO3HINIS» Ta «OOIISIHKA», a
TaKOX 1HILI MUTaHHS, MTOB’sA3aH1 3 KBaJl(iKaIl€l0 3I0YMHY 33 O3HAKAMHU 00’ €KTUBHOT
crtoponu [4, c. 39-51].

BaxxnuBuM acnekroM TOpH BU3HAYEHHI CKJIAaay 3JI04MHY 3a crarrero 368
KpuminanbHOro Koaekcy YKpaiHM € HOro BIAMEXKYBaHHS BiJ IHIIMX CYMDKHUX
CKJIaJIB KpUMIHAJIBHUX MpaBonopyimieHb. Sk 3a3zHaudatorb O. B. Kpumesuu ta
C. I. 3agHiueHKo, TaKke BIIMEKYBaHHS 3[{IICHIOETHCS 3 ypaxyBaHHSAM TaKUX KPUTEPIiB:

1. CyQ’€eKT 37104HHY:

— 3a crarrero 368 KK VYkpainu cy0’ekToMm € ciayk00Ba ocoba BIAMOBIIHO /0
npumitku 1 g0 crarti 364 KK Ykpainu.

— 3a uvactuHoro 3 crarti 368-3 KK VYkpainu cy0’ekToM € ciyx)0oBa ocoda
IOpUJIMYHOI OCOOM MPUBATHOIO MpaBa, HE3aJEXKHO BiJl ii OpraHizaiiitHO-mpaBOBOl
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bopmu.

— 3a yactunoro 3 crarti 368-4 KK Ykpainu cy6’exktamu € ocoOu, mepesivyeHi y
JUCIIO3UIIII L1€1 CTATTI, @ TAKOX 1HIIT 0COOU, SIK1 3A1MCHIOIOTH NMPOQECIiHY NISUIbHICTD
y cdepi HaTaHHS MyOIYHUX TTOCTYT.

2. Ilpenmer 31m04MHY:

— VY crarti 368 KK YKpalHH TIPEAMETOM MOKYTh OyTH SIK KOHKPETHO BU3HAYEHI
MaTepiaiibHl 00’€KTH, TaK 1 HeMmaTepiaJibHI 00’€KTH (Hampukiaj, OOIISHKA YH
MPOIO3HUIIIS MIOJ0 IX HAJaHH).

— VY crarti 368-5 KK Ykpaiau npeaMeToM € BUKITIOUHO MaTepianbHi 00’ €KTH, TaKi
K aKTUBH, pOOOTH a0 MOCIIYTH.

3. O0’eKTHBHA CTOPOHA 3JIOUYHHY:

— Cnoci6 BunHeHHs 3iounHy 3a ctarrero 190 KK Vkpainu Bkitouae oOMmaH,
BUKOPUCTAHHSI POJMHHMX 3B’SI3KIB 200 3JI0BKMBAHHS JIOBIPOIO.

— V¥V crarri 368 KK Vkpainum cnocid BYMHEHHS 3JI04MHY Iepeadadae
BUKOPHUCTAHHS CITy>K00BOTO CTAHOBUIIIA.

4. Cy0’ekTUBHA CTOPOHA 3JIOYMHY:

— 3a crarrero 368 KK YkpaiHu MOTUBOM € 311HCHEHHS Cy0’ €KTOM MEBHUX 11 Ha
KOPHCTb HaJlaBaya HEMPAaBOMIPHOI BUTO/IU, OOIISIHKY UM MPOMO3HUIIii 3 BAKOPUCTAHHSIM
CBOT'O CIIy’KOOBOTO CTaHOBHIIIA.

— V¥ crarti 369-2 KK VkpaiHu MOTMBOM € BIUIMB Cy0’€KTa MpPaBOINOPYILIECHHS
(sskuM MoOke OyTH TakoX CilykO0oBa oco0a) Ha IHITY 0CO0y, YIMOBHOBaXEHY
BUKOHYBAaTH (PYHKIIIi Jep>KaBu a00 MICIIEBOTO CAMOBPSAYBaHHSI.

OToX, HAyKOBII BBaXarOTh, W10 IS TPABUIBHOIO 3aCTOCYBaHHS HOPM
KPUMIHAJBLHOT'O 3aKOHOJAaBCTBA HEOOX1THO UITKO BpPaxOBYBAaTH 3a3Hau€Hl KPUTEIi,
10 JI03BOJISIFOTH MPOBECTH MEXKY M1k PI3HUMU CKJIaJIaMH 3JI0UYMHIB Ta 3a0€3MeUnTH 1X
HaJeXHY KBamidikaiiro [5, c. 75-76].

Y KOHTEKCTI OKpECIEHOT TEMH TaKOXX BapTO 3BEpHYTH yBary Ha mosuiiito M. O.
Komapuuiipkoi, sika Harosiomrye, mo ckiaj 3JI04MHY, MependadeHoro crarreio 368
KpuminaibHOro KoJieKCy YKpaiHu, € yHIKaIbHUM Yepe3 000B’I3KOBY HASIBHICTh JTBOX
B3a€EMOIIOB A3aHUX €JIEMEHTIB: [, CHPSIMOBAHMX HA MPONO3ULII0 YU HAJIaHHS
HEMPaBOMIPHOI BHUTOAM, Ta i, COPSAMOBAHMX HA MNPUNUHATTA TPOIMO3UIIT UM
OTPUMAaHHS TaKOl BUTOIU. TakKUM YMHOM, JIJIs KBamidikaiii JIsTHHS 32 1€ HOPMOKO
HEOOXITHO BCTAHOBUTH KOMILIEKC B3a€EMO3AJICKHUX diil. Y pa3i BIACYTHOCTI TaKOTO
KOMIUIEKCY BIJIMOBIIHI /i MalOTh OTPUMATH 1HIIY KPUMIHAIBHO-TIPABOBY OIIIHKY [6,
c. 137-138].

OTxe, OJTHUM 13 HAUMONIMPEHINIUX KOPYIIIMHUX 3JI0YMHIB Y CITY>K00Bi# cdepi €
NPUIHATTA HENPaBOMIPHOI BUTOAM, mepeadauveHe crarrero 368 KpumiHanbHOro
KoJiekcy Ykpainu. Leli 3mounH 0X0ruTtoe K 6e3mocepeiHe OTpUMaHHS MaTeplaTbHUX
abo HeMarepianbHUX Oyar, Tak 1 NPUUHATTS OOILSHKA YU MPONO3MUIII TakuX OJiar.
BaxnuBor yMOBOO /U1 BABHAYEHHS CKJIAAy 3JI0YMHY € T€, 10 BUTOJa HAJA€ThCA 3a
BUKOHAHHS a00 HEBUKOHAHHS MEBHUX M1 Y MeKax CIy>KOOBUX MOBHOBAXKEHb OCOOM.
Takyum 4YMHOM, KOpPYHUIMHI Jii MaroTh LUIECOPSIMOBAaHUN XapakTep 1 4YacTo
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CYHPOBOJIKYIOThCSL 3JIOBXKUBAHHSAM Biajior0. [[ns edekTuBHOI OOpoTHOU 3 LHUM
SIBUIIIEM HEOOX1THO BJIOCKOHATIOBATH 3aKOHOAaBYY 0a3y, CIIpSAMOBaHY Ha 3aro0iraHHs
Ta NpoTuAio Kopymuii. Oco0MMBy yBary BapTO HNPUILISATH MOCUIIEHHIO KOHTPOIIO 32
JOTPUMAaHHSM HOPM IpaBa 3 OOKYy yHMOBHOBaXEHHX OPTaHiB, a TaK0X (OPMYBaHHIO
KYJIbTYpU HETEPIUMOCTI JJO KOPYMIIIMHUX MPOSIBIB cepel HaceaeHHs. Takox BaXKIMBO
3a0e3MeYnTH MTPO30PICTh Yy MAISUIBHOCTI JEpXKaBHUX OpraHiB Ta BIPOBAKYBAaTH
MEXaHI3MH, SKI YHEMOXJIMBJIIOIOTh HE3aKOHHE BUKOPUCTAHHS  CIIY>KOOBOTO
CTaHOBHIIIA.
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MACYMKHA POBOTHU A'PAPHUX TA
METAJYPTIMHUX IMIJAMTPUEMCTB YKPAIHU VY 2024
POLI TA HEPHIOMY KBAPTAUJII 2025 POKY

Muponenko Mukosa

K.T.H., TOLEHT

Kadenpa ynpaninHs Ta aAMIHICTpYBaHHS

VYkpaiHChbKUH Jiep>KaBHHUM YHIBEPCUTET HAYKU 1 TEXHOJIOTH, Y Kpaina
HIBauny I'ennanii

1.T.H., ipodecop

Kadenpa nporpamuoro 3a0e3nedyeHHst KOMI IOTEPHUX CUCTEM
HauionaneHuil TEXHIYHUN YHIBEPCUTET «JIHIMPOBCHKA MOJITEXHIKA», YKpaiHa
Ko3enkoBa BiaauciaaBa

K.€.H., JIOLIEHT

Kadenpa inpopmariiiHux CUCTEM 1 TEXHOJIOTIN

JIHIPOBCHKUI JIepKABHUM arpapHO-eKOHOMIYHUM YHIBEPCUTET, Y KpaiHa
Koaicauk OJibra

BUKJIaAay

Kadenpa inpopmaiiiiinux cucrem 1 TEXHOJOT1i

JIHITPOBCHKUI Jep:KaBHUM arpapHO-€eKOHOMIYHUHN YHIBEPCHUTET, Y KpaiHa

AHoOTaunisi. Y cCTarTi pO3MNISIHYTO THUTAHHA JAESIKUX MIACYMKIB POOOTH
METATYPTriHUX Ta arpapHuX MiANpUeEMCTB Ykpainu y 2024 pormi Tta y mnepiiomy
kBaptaini 2025 poxy. HaBenena auHamika 3MIHM HampsiMiB JIiHIA TPEHIIB Ta
y3arajibHEeHO 1H(GOPMAIIIIO 00 METATYPTIHHUX T1ITPHUEMCTB.

Kuro4oBi cjioBa: MeTanypris, CUIbCbKE rOCIOJIapCTBO, PO3BUTOK, TMHAMIKA.

Beryn. IlignpueMcTBa arpapHO-POMHUCIOBOTO Ta TiPHUYO-METAIYpPriiHOTO
KOMIUICKCIB YKpaiHu OyJu 1 3aMIIar0ThCsl HaHOLIBITMMU HATOBHIOBAYaMHU JTOX1THOT
yacTuHu /[lep>kaBHoro OrojkeTy. HaBiTh B yMOBAaX MOBHOMACIUTA0HOI BIMHM, sKa
TpuBae B YKpaiHi Bij mtororo 2022 poky, CUTYyallisl 3aIUIIA€THCS HE3MIHHOIO. [1, 2]

Mera Ta 3amaui AocJail:KeHHsl. Y TPONOHOBAHIM CTaTTI MOCTaBIEHO METY
MpOoaHali3yBaTH CTaH CIpaB y JBOX KIFOUOBHUX raly3sX €KOHOMIKH HAIOi IeprKaBH —
MeTaJyprii Ta cIbchbKOMY TocmoapcTsi 3a 2024 pik 1 3a niepiuit kBaptan 2025 poky.
Jlocaiauty niHii TPEHHAIB PO3BUTKY Ta TOJIOBHI MO3WTHUBHI Ta HEraTHBHI YMHHUKH
BIUIMBY 30BHIIIHBOTO CEPEIOBHUIIIA.

Pe3syabTaTn AOCTIIKeHHS i ). 00roBOpeHHH. [Tpomyxkuis
CUTHCHKOTOCTIONIAPCHKUX Ta METATYPTiMHUX MIAMPUEMCTB YKpaiHU 3aTHIIA€ThCS
3aTpe0yBaHOI0 K Ha BHYTPIIIHBOMY, TaK 1 HAa 30BHIIIHbOMY PHHKaX. 3a JaHUMHU
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Jlep>kaBHOiI MUTHOI cy:k0M YKpaiHu, a Takok MiHICTepCTBa arpapHOi MOJITUKH Ta
MPOJIOBOJIHCTBA Y Kpainu y nepiomy kBaprtaii 2025 poky HaitO11b11 3aTpeOyBaHO0 Ha
CBITOBUX pPHHKax OyJW BITYM3HSAHA KyKypyla3a Ta mmieHwms. [Ipudomy, yacTka
arpapHoi MPOAYKIIii B 3arajJbHOMY €KCTIOpPTI YKpainu qopiBHIOE 64%. [3]

Cranom Ha 2 xBiTHA 2025 poky B 2024/2025 MapKETHHTOBOMY pOIIl, SKUM
posnouancs 3 1 nmunug 2024 poky, yKpaiHChKI arpapii eKCIopTyBaiu Maixke 33 MITH.
TOHH 3€PHOBHUX Ta 36pHOOO0OBUX KYJbTYp Ha CBITOBHM PUHOK. EKCIOPT KyKypya3u
cArHyB 17 MJIH. TOHH, a MIIIEHUI — MoHaa 13 MiIH. TOHH. [3]

TOII - 5 kpaiH-ekcropTepiB KyKypyH3u 3a cideHb Ta JoThil 2025 poky [4]
HaBeJIeHO y Tabnuii 1.

Tabmuus 1 — TOII - 5 kpaiH-eKcIIopTepiB YKPaTHChKOI KYKYPY/I3H Y CiuHi-moTomMy 2025 poky

No . KinbkicTh eKcIopTOBaHO1
Kpaina-excrioprep
n/m MIPOTYKIII1
1 Icranis 933 THC. TOHH
2 Iramsa 725 THC. TOHH
3 Typeuyunna 639 THC. TOHH
4 €rumer 593 THC. TOHH
5 Hinepnanaun 514 Tuc. TOHH

Hani chopmoBano 3a [4]

Ak mu Oauumo (muB. Ta6u. 1), JOTICTHMYHE TJIeYe TMOCTAYaHHS BITYHU3HSHOI
KYKYypyA31 HE TIEPEBUIIY€E ABOX TUCSY KUTOMETPIB 1 3/11HCHIOETHCSA TOJIOBHUM YHHOM
BOJHUM TPAHCIIOPTOM, aJ[’K€ BC1 KpPAiHU € MOPCHKUMHU JIeP’KaBaAMH.

Tenep 30cepenuMo yBary Ha MiANPUEMCTBAX METATypriiiHOI rainy3l YKpaiHu.

3a nanumu Worldsteel y 2024 porti cTanbs BUpOOJISUTN y CIMIIECAT O/HIM Kpaini. B
CBITOBOMY PEUTHHTY KpaiH-BUPOOHUKIB cTaili YKpaiHa ysiiuua 1o TOII-20, nociBmum
TBAJIATE MICIIE 13 00CSTOM BUITYIIEHOT TPOAYKITIi y 7,575 MITH. TOHH cTaut Ha pik. [le
Ha 21,6% Oinbiie Bix 2023 poky (Toai Oyso 6,23 miH. TOHH). 3a3HauuMo, 110 'y 2023
polll 3a oOcsraMu BUPOOHHUIITBA CTajl YKpaiHa 3aiimana 23 MO3UILII0 CBITOBOIO
peiitunry. [5] 3a TemMmnamu 3pocTaHHs 00CITIB BUPOOHUIITBA CTajll YKpaiHa OUYOIIIOE
peiitunr TOII - 5 kpaiH-BupoOHUKIB (Tab. 2).

Tabmums 2 — TOIT - 5 kpaiH-BUpOOHUKIB CTaJli 32 TEMIIAaMU 3pOCTaHHS BUpoOHUIITBA y 2024

porri
Ne /i | Kpaina-BupoOHHK cTai %
1 VYkpaiHa +21,64%
2 B’etHam +14,86%
3 Typeuunna +9.,43%
4 Opaniris +7,59%
5 Iumis +6,27%

Hani chopmoBano 3a [5]

3aranoMm y cBiTi y 2024 poui BuruiasieHo 1,84 mipi. TOHH cTai. Y CBITOBHX
oOcsirax BUpOOHHMIITBA cTalll yacTka Ykpainu cknama 0,4%, toai sk y 2023 pori me
oyino 0,3%. [5]

82



Proceedings of the 1st International Scientific and Practical Conference
"Achievements of Science and Applied Research"

April 7-9, 2025
“%% SCIENCE SPACE Dublin, Ireland
e s T e PP i

Jist ykpaincbkux MertanypriB y 2024 poui roysoBHuM OyB puHOK IliBHIYHOT
Awmepuku. BogHouac, He BTpadae cBO€i MPUBAOIMBOCTI 1 €BPONIEHUCHKUN PUHOK, ai[Ke
yepe3 He3HayHe JIOTICTUYHE MJIeYe i BUCOKY KYMIBEIbHY CIPOMOXKHICTh CIIOKHUBAYIB,
3AIIMIIAETHCA HAWOLIBII TMEPCIEKTUBHUM. BUTrpatn y KOHKYpEeHTHIM OopoTh0i Ha
HbOMY MO>KJIMBO, IHBECTYIOUH Y HOB1 BUPOOHMUI MTOTYKHOCT1. 30KpeMa, y 3aTUIIHOMY
micteuky I[liiom6iHO B mentpi Irtamii (perion Tockana, mposinmis JliBopHO)
3arIaHoBaHO Oy/IBHUIITBO KoMITaHi€ro Danieli criibHO 3 yKpaiHCBhKUM XOJIIUHTOM
METIHBECT KOMITaKTHOTr0 3aBOAY 13 BUPOOHULITBA «3€JIEHOD» CTalll OTYXKHICTIO 2,7
MJTH. TOHH TapsiY€KaTaHOTO PYJIOHY JIJIS ITATIChKOTO PUHKY. [6]

3aznauene micto [1ifoMO1HO Ma€ BUTiIHE PO3TAlIYBaHHS 3 IPSIMUM JOCTYIIOM JI0
MOPTY, 110 Ja€ 3MOTY MOCTAa4aTh CUPOBHUHY W BiABaHTaKyBaTH MPOAYKIi0 MopeM. B
ITanmii et cmoci® TpaHCHOPTY MNOIIUPEHUM, a OJU3BKICTH 10 MOpS BIJIKpHBAaE
MO>KJIMBOCTI JUIsl €KCHOPTY HE JIMIIe 10 KpaiH €Bpomu, a i 3a moTpedu 10 KpaiH
[Tepeannoi A3zii, Typeuunnu uu kpain [liBHIYHOT Adpuku. [6]

HesBaxatoun Ha Te, mo kommanis METIHBECT yxe mae aBa mertamypriiiai
3aBOAM B KpaiHax €Bponm, i KEpIBHUITBO MOKJIAJAa€ YMMaal CIOJIBaHHS Ha
YCHIIIHICTh HOBOTO MPOEKTY, aJI3K€ HOTr0 PO3BUTOK BIIOYBAETHCS «3 HYJIS». [6]

Iramis 6yna oopana kommnaniero METIHBECT B sixocti mictis st Oy 1iBHUAIITBA
HOBOT'0 METAJyprifiHOro 3aBOJly HE BUIAJKOBO, aJKE BOHA € BEJIUKHUM IMIIOPTEPOM
MeTadypriiiHol IpoAyKIli, 10 3aKyNOBYE 10 5 MJIH. TOHH CTaJjl Ha PiK, 30KpeMa 1o3a
Mexxamu €C 1 B ToMy umci i B YkpaiHi. [6]

[Inanu mono OyAiBHUITBA BUPOOHMYMX IMOTY>KHOCTEH B €BpoOIl — 1€ BEJIHKI
IHBECTHUIlIIHI MpoekTU. B ymMoBax moBHOMacimiTabHOi BiiHM B YKpaiHi HeoOXimaHe
CyTTeBe U cTabUIbHE MOMOBHEHHS MOXIAHOI dYacTUHU J[lep:kaBHOro OOKETY.
3a0e3neynuT OCTAaHHE MOXJIMBO JIMIIE LUISIXOM MPOAaXy Ha 30BHIIIHI PUHKH
MPOJYKII BITYMU3HSIHOTO BHPOOHUIITBA 13 BHUCOKOIO YACTKOK JIOJAHOI BapTOCTI.
[Ipukiagom Takoro ToBapy € TpyOHu, siki BATOTOBJISIOTH 3aBOJIU, 1110 IepeOyBalOTh Mij
erimoro  OO’emHAaHHS MIANPUEMCTB «YKpTpyOompom». Y Tabnmii 3 HaBEIACHO
iH(opMaliro 11010 MiJACYMKIB IXHBOI pOOOTH Yy CiuHi Ta iroTomy 2025 poky.

Tabnuus 3 — BupoOHUIITBO cTaneBUX TPyO 1 rOTOBOrO MpOKaTy B YKpaiHi y
nepioMy kBaptaii 2025 poky Ha ninnpueMctBax OIl «YkpTpyOomnpom»

HailimenyBaHHsI miINMPHUEMCTBA Ciuens 2025 p. | Jlrotmii 2025 p. | bepesens 2025 p.
TOB «IHTEPITAUII» Hiko Tero0 | 60,9 THC. TOHH 58,2 THC. TOHH 51,4 Tic. TOHH
TOB «M3 «/lainpocTanby» 80,1 Tuc. TOHH 67,4 THC. TOHH 77,7 THC. TOHH
Beroro py6 o 62,0 Tic. TOHH 60,0 Trc. ToHH 53,2 THUC. TOHH
OIT «YxkpTpyOompom»
Ipokar rorosuii 1o 9,3 THC. TOHH 8,8 THC. TOHH 9,3 THC. TOHH
OIT «YkpTpyOompom»

CdopmoBano aBTopamu

Sk 3acBiguye aHami3 TaHWUX, HABEJCHUX Yy Ta0JI. 2 BITYM3HSIHI BUPOOHUKH TPYO Y
ciuni 2025 poxy BUpoOJIsi OUTbLIE MPOAYKIIIT, aHIXK Y JIIOTOMY Ta 6epe3Hi 2025 poky.
HanesHo, 11 MoB’s13aH0 13 TypOYJICHTHICTIO HA AMEPUKAaHCHKOMY PUHKOBI, KM HUHI
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JUISl YKpaiHChbKUX TPYOHUKIB € KJIIOUYOBUM uepe3 HemnependadyBaHICTh €KOHOMIYHOI
MOTITUKKM HOBOT aamiHicTpaiii Jlonanpna Tpamma.

Bonnouac nuHamika pik 10 POKY BEJIbMU MO3UTHMBHA 1 € CIOJIBaHHS Ha i
36epexxeHHs yBech 2025 pik.

BucnoBku. IlincymoByroun BHKIaJ€HE, 3a3HAYMMO HACTymHE. ATrpapHO-
OPOMHUCIOBUNA Ta TIPHAYO-METANYPridHUN KOMIUIEKCH YKpaiHH ampiopHO €
excriopToopieHTOoBaHUMU. Le 3abe3neuye cTabuibHi goxoau JlepKaBHOTO OIOJKETY
VYkpainu.

30UTBIIUTH  HAAXO/KCHHS MOXIIMBO JIMIIIE pEaTi3ylodd CIIOKHUBadyaM Ha
30BHIIIHIX PUHKAX TOBAPY 3 BUCOKOIO JOJaHOIO BapTICTIO y 1iHI. Hanpuknan, Tpyou
Ta (aconHi mpodii, a He 3aTI30pyAHY CHPOBUHY; MaKapoOHH , a HE OOPOIITHO, OO Y
TUISIIIKAX, @ HE HACIHHS COHAIIHUKY.

Takox BapTo 3[1MCHIOBATH MOILIYK HOBUX PUHKIB 30yTy, a00 K 3alliKaBIIOBATH
CIIO’KUBAYIB MPOMO3UIIIMA HOBUX TOBapiB, po30yAOBYBaTH MEPEXY MapTHEPCHKUX
JIOTICTUYHUX LIEHTPIB Yy Kpainax €Bponeiickkoro Corozy, CILIA ta Kanani.

Huni MaeMo Bkpaii CIpUSTIMBUN Yac IS IIbOTO, aJKE Yepe3 BiiiHYy 3 YKpaiHu
BHiXaso 10 10 MJTH. J)KIHOK 1 YOJIOBIKIB, a BIATIOBITHO 3aITUT HA BITYU3HSIHY MPOIYKIIIIO
CYTTEBUH 1 3MIIATUMETHCS CTA0UIBHUM Y HAWOIMKYIHI MEPCIEKTHBI.
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In the modern workplace, mental health has become a critical factor influencing
both individual and organizational success. Chronic stress, burnout, anxiety, and
depression not only reduce employees' ability to concentrate and work effectively but
also contribute to higher employee turnover, absenteeism, and overall workforce
dissatisfaction. The World Health Organization estimates that anxiety and depression
alone cost the global economy more than $1 trillion annually in lost productivity [3].
According to the Centers for Disease Control and Prevention (CDC), 2019, mental
illness ranks among the most prevalent health issues in the United States. In 2016,
almost one in five adults (18.3%, or 44.7 million individuals) in the U.S. reported
experiencing a mental illness. Additionally, 71% of individuals reported having at least
one stress-related symptom, such as headaches, feeling overwhelmed, or experiencing
anxiety [1]. Employees suffering from mental health issues are more likely to have
difficulty making decisions, be less creative, and feel less engaged at work.
Furthermore, organizations that do not adequately support mental health often
experience increased workplace conflict, low morale, and difficulty retaining skilled
employees.

Traditional corporate structures that prioritize efficiency and effectiveness over
employee well-being often exacerbate these problems. Unrealistic deadlines, excessive
workloads, and a lack of flexibility contribute to stress, which can eventually lead to
burnout. Many employees are afraid to discuss their mental health issues due to stigma,
further exacerbating the problem. A work culture that neglects psychological well-
being can create a toxic environment where employees feel undervalued and
overwhelmed. Furthermore, over half of the global workforce is employed in the
informal economy, where there are no regulatory safeguards for health and safety [3].

The urgency of addressing mental health issues in the workplace is not only a
matter of improving individual well-being, but also a fundamental economic and social
issue. The lack of robust industry-based research on workplace mental health policies
limits the ability of businesses and policymakers to implement effective interventions.
For companies to remain resilient and competitive, greater attention must be paid to
the scientific understanding of mental health in professional settings. Without a
stronger research base, organizations risk falling behind in adapting to the changing
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needs of the modern workforce, perpetuating cycles of burnout, alienation, and lost
productivity.

Organizations of all sizes, from multinational corporations to small enterprises,
face significant financial losses due to absenteeism, decreased productivity, and high
employee turnover [2]. In addition to direct costs, the impact of presenteeism—when
employees remain at work but are unable to perform at full capacity due to mental
distress—often goes unnoticed, further reducing efficiency and team cohesion.
Without effective support systems, these challenges accumulate, leading to a cycle of
reduced engagement, increased recruitment expenses, and overall workplace
instability.

Additionally, mental health issues can seriously disrupt team dynamics and
collaboration. Employees who experience mental health issues often struggle to
communicate and work as a team, leading to a breakdown in group cohesion and
internal discord. This breakdown in collaboration can impact overall workflow, delay
project completion times, and reduce the quality of deliverables. On the other hand,
teams with higher levels of mental health support and open dialogue about stress
management tended to outperform teams that paid less attention to psychological well-
being, demonstrating a direct link between mental health and team success.

Mental health issues have also been linked to increased decision-making fatigue,
which affects both managers and employees. Chronic mental health issues, such as
anxiety and depression, contribute to burnout, impairing the ability to make effective
decisions. This problem is particularly pronounced in leadership roles, where the
constant need for clear decision-making and problem-solving is paramount. The strain
on cognitive resources leads to poor decision-making, delays in critical actions, and an
overall decrease in management effectiveness. This, in turn, can hinder company
growth and harm organizational development over time.

In addition, the long-term impact of mental health on employee professional
development is another aspect that is not taken into account. Mental health problems can
hinder an employee’s ability to seek opportunities for growth within the company, such
as taking on leadership roles or advancing to positions of greater responsibility. Lack of
mental health support can lead to career stagnation, as employees may feel unable to
perform at their best or may forgo career opportunities altogether. This underutilization
of talent can lead to a shrinking workforce and the loss of high-potential employees to
other organizations with stronger mental health support systems.

Finally, the physical work environment plays a significant role in maintaining or
exacerbating mental health problems. Poor office design, lack of natural light, and high
noise levels have been shown to increase stress and anxiety among employees. If
organizations do not invest in creating a comfortable and supportive physical
workspace, this can lead to increased stress, fatigue, and burnout. Companies that
utilize ergonomic design, natural elements, and spaces designed for relaxation and
mental recovery tend to see significant improvements in employee mental health,
engagement, and overall productivity.
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These factors highlight the multifaceted nature of the relationship between mental
health and employee productivity, highlighting the need for comprehensive strategies
that address psychological and environmental factors in the workplace.

Addressing this issue requires a proactive approach. Organizations that invest in
mental health programs, flexible working arrangements, and leadership structures that
support mental health see significant improvements in employee performance and
retention [1]. Workplace initiatives such as mental health training, counseling services,
and stress management strategies not only improve well-being but also contribute to a
more positive and productive work environment.

In conclusion, neglecting mental health in the workplace has far-reaching
consequences that affect individuals, businesses, and economies. Companies that
prioritize mental well-being not only promote a healthier workforce but also ensure
long-term sustainability and success. Recognizing the impact of poor mental health and
implementing targeted interventions can transform workplace culture, improving both
employee satisfaction and overall organizational performance.
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Abstract. This paper examines the influence of the workpiece rotation direction
on the efficiency of the rotary spinning process. It is demonstrated that this parameter
plays a significant role when the friction tool has active calibration, while its effect will
be minimal when using flat rotary profiling. In cases of active calibration and counter-
rotation shortens the neck length, whereas co-rotation enhances neck elongation due to
a more favourable stress distribution pattern.

Keywords: rotary spinning, pipe workpiece, narrow pipe neck, process
mechanics, rotation direction, integral force, deformation zone.

Introduction. Belt conveyors fitted with rollers that are linerless rollers are
extensively utilized in both metallurgical and mining industries. The operational
reliability of such systems largely depends on the durability of the rollers, as they are
considered non-repairable under standard production conditions. These rollers are
manufactured from tubular workpieces featuring small-diameter necks produced using
rotary spinning with a friction tool. These rollers are commonly used under medium to
heavy and even extreme operating conditions. Reliability analysis indicates that the
average service life of these rollers reaches 4.6 years under normal conditions and
exceeds 3 years under severe conditions.

Another significant application of narrow-neck tubular workpieces is in
producing high-strength cylinders. Hydraulic pressure failure tests have shown that
using rotary spinning to form the necks increases the strength of the cylinders by at
least 1.5 times. Consequently, optimizing the production of small-diameter necks
through rotary spinning with friction tools is a matter of practical importance.

The primary goal of this study is to analyze the effect of the workpiece rotation
direction on the integral deformation force and, by extension, on the productivity and
efficiency of producing sealed-bottom tubular parts with narrow necks.

In the process of rotation spinning for forming narrow necks using friction tools,
a tubular workpiece is clamped in the spindle of a spinning machine and rotated. The
workpiece is preheated to forging temperature and deformed by a set of friction tools.
These tools move tangentially, forming a sealed bottom (in the form of a truncated
cone with an angle of the generatrix ¢, and an apex diameter close to the required neck
size). The cone is then gradually formed into the final neck. The spinning is completed
in one heating cycle and in one working pass of the set of tools.
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For analytical purposes, the process can be divided into two main stages (Fig. 1):
the formation of a conical bottom and the subsequent formation of the neck. These
stages occur continuously, without interruption, since the set of friction tools that
perform the deformation are successively mounted on a support (Fig. 1). Such an
installation implies that the direction of rotation of the workpiece must remain constant

in both stages.

I stage Il stage

Fig. 1. Stages of neck formation and Two successively located friction tools

The tool used to form a neck of the required dimensions consists of two functional
sections on its working surface. The first section is responsible for neck formation,
where the friction surface 1s aligned at a constant angle. The second section shapes the
supporting surface.

An analysis of the mechanics and kinematics of the process indicates that the
rotation direction of the tubular workpiece directly influences the components of the
integral deformation force. In turn, this affects the spatial orientation of the vector of
the integral deformation force. However, if the workpiece is processed using a flat
rotary tool—commonly applied when forming spherical bottoms—then a change in
rotation direction alters the deformation zone (its geometry, size, and orientation) only
symmetrically with respect to the plane of symmetry. As a result, the vector of the
deformation force also changes direction symmetrically but does not significantly
impact the process itself.

This minimal influence is due to the plane of symmetry, which passes through the
axis of rotation of the workpiece and is perpendicular to the working surface of the
friction tool. Consequently, the force and deformation characteristics along the tool’s
normal remain practically unchanged. In such cases, rotation direction only needs to
be considered when determining the optimal load distribution on the spinning machine
for strength calculations.

In contrast, when using a friction tool with active calibration—meaning the
surface profile changes across sections—a reversal in the rotation direction of the
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workpiece results in a modification of both the shape and spatial position of the
deformation zone. The rotary spinning process is illustrated in Fig. 2.

Rin

e S

a) counter-rotation 0) co-rotation
Fig. 2. Deformation zone configurations during rotary spinning

From a kinematic standpoint, counter-rotation - is a deformation process where
the direction of relative sliding between the metal and the friction tool is opposite to
the movement direction of the tool itself. In co-rotation, these directions align.

When processing is performed with identical tools—featuring the same profile
variation along the normal—, but the workpiece rotates in opposite directions, the exit
radii from the deformation zone and their spatial configuration remain nearly identical
in both cases. The entry radii are also similar in size but occupy different spatial
positions depending on the rotation direction.

Conclusion. A detailed analysis was conducted to evaluate the influence of the
workpiece rotation direction on the resulting neck length during the rotary spinning
process. Findings indicate that counter-rotation reduces the neck length, while co-
rotation promotes more intensive drawing, resulting in a longer neck. In conclusion,
the direction of the workpiece’s rotation is critical for enhancing the deformation
process—but only when using friction tools with active calibration.
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Relevance. Peripheral diabetic angiopathy is one of the major complications of
diabetes mellitus, which significantly contributes to the development of diabetic foot
syndrome and trophic ulcers [1]. These conditions impair patients' quality of life and
increase the risk of lower limb amputations [2]. Despite advances in diabetic foot
syndrome management, the pathogenetic mechanisms of ulcer formation, particularly
in cases with leg length discrepancy (LLD; anisomelia), remain insufficiently studied
[3]. The correlation between the location of plantar ulcers and differences in leg length
can provide valuable information for developing more effective approaches to treating
diabetic foot ulcers based on the underlying pathophysiological mechanisms.

Aim: to conduct an instrumental investigation of peripheral diabetic angiopathy
in patients with unilateral plantar diabetic ulcers and anisomelia and to determine the
relationship between leg length discrepancy and the pathophysiological mechanisms
of diabetic foot ulcer formation.

Materials and Methods. The study involved 46 diabetic patients with unilateral
plantar trophic ulcers. Ultrasound Doppler examination of lower limb vessels was
performed in a triplex mode in all participants to evaluate blood flow parameters,
including peak systolic velocity (PSV) and resistance index (RI) in the dorsal pedal
artery [4]. The ankle-brachial index (ABI) was calculated for each patient to assess
vascular status [5]. The systolic pressure at the ankle was divided by the systolic
pressure at the arm [6]. Data were analyzed using SPSS 27.0. Statistical analysis was
conducted using t-tests to compare ABI, PSV, and RI across subgroups, with a
significance threshold of p < 0,05. The chi-square test was used to evaluate differences
in blood flow type distribution. Data are presented as means + standard deviations with
95% confidence intervals (CI).

Research results. Participants were divided into three subgroups based on
anisomelia and ulcer location: 12 patients without anisomelia, 30 with ulcers on the
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shorter limb, and 4 with ulcers on the longer limb. In the subgroup of patients without
anisomelia (n=12), the mean ABI was 1,02 &= 0,15. Diabetic angiopathy was identified
in 2 patients (ABI = 0,81 £ 0,05). PSV in the dorsal pedal artery was 48,2 + 5,1 cm/s
(95% CI: 45,0-51,4), and RI was 0,72 + 0,04 (95% CI: 0,69-0,75). Triphasic blood
flow was observed in 10 patients (83,3%), and transitional flow was in 2 people
(16,7%). The frequency distribution was uniform, and the direction of blood flow was
antegrade in all cases.

In the subgroup of patients with ulcers on the shorter limb (n=30), the mean ABI
was 0,92 £+ 0,03, with angiopathy confirmed in 6 patients (ABI = 0,83 £ 0,08). PSV
was 42,4+ 4,3 cm/s (95% CI: 40,8—44,0), and RI was 0,78 + 0,03 (95% CI: 0,77-0,79).
The triphasic flow was present in 24 patients (80,0%), and transitional flow was in 6
people (20,0%). The direction of blood flow remained antegrade in all cases. There
were no statistically significant differences compared to the no-anisomelia subgroup
of patients (p > 0,05).

In the subgroup of patients with ulcers on the longer limb (n=4), the mean ABI
was 0,76 £ 0,05, indicating moderate angiopathy. PSV was significantly lower — 37,1
+ 3,2 cm/s (95% CI: 33,2—41,0) compared to the no-anisomelia (p <0,001) and shorter-
limb subgroups (p = 0,041). RI was 0,98 + 0,02 (95% CI: 0,95-1,01), which is
significantly higher compared to the subgroup of patients without differences in leg
length (p < 0,001) and the subgroup with ulcers on the shorter limb (p = 0,002).
Biphasic flow predominated in 3 patients (75,0%), with no reverse diastolic
component.

Statistical analysis revealed significant differences in ABI between the no-
anisomelia and longer-limb subgroups (p = 0,002) and between the shorter- and longer-
limb subgroups (p = 0,014). PSV and RI differences across subgroups were also
significant (p < 0,001). There were also statistically significant differences in the
distribution of patients by type of blood flow (%> =9,87; p = 0,007).

Conclusions. The results of the study demonstrated significant differences in the
pathogenetic mechanisms of diabetic ulcer formation depending on their localization.
The data analysis showed that in patients with ulcers on the short limb, the neuropathic
mechanism of ulcerative defects prevailed. In contrast, patients with ulcers on the
longer limb had a combined neuropathic-ischemic form of diabetic foot syndrome,
characterized by more severe angiopathy and impaired blood flow. These results
emphasize the importance of the pathogenetically based approach to the treatment of
diabetic foot ulcers.
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YOPHA CMEPTh:IIOJIOPOK ENIJIEMII KPI3b BIKH
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3100yBavKa BHILOI OCBITH OaKaiaBpChKOTO PiBHS
CrenianbHIiCTh « CECTPUHCBKA CIIPABA»
bepauuiBchkuii MeqUUHUI (paxoBUi KOJIEIK, YKpaiHa

Haitne6e3neuninia Ta HaifOUTbI MaciTabHA emifieMis y CBITI Mae 6araro HasB:
«BeNMKa HeOe3MeKay», «UOPHUH MOp», «BEIMKAa YyMay», «BEJIUYE3HA CMEPTHY.
Cy4YacHUKH X Ha3UBAIOTh ii «YOPHOIO CMEPTIO». 3TIHO 3 OAHIEI0 3 TIMOTE3 Ha3BY
«uymay» 3ampornonyBaB ictopuk loann Ilontanyc B 1631 pomi. Bin ckopucraBcs
CTapoOaBHLOIO PUMCBHKOIO JITEpaTypoto, B sikii Gpuiocod Pumy Jlymiit Anneit Ceneka
Ta 1HUI1 JIATUHCHK1 aBTOPU HAa3WMBAJIM YYMHI €IIJIeMIi BUPA30M «4OpHa CMEpPTh» (JIaT.
atra mors). B 1655 pori 1eit naTUHCHKUN BUpa3 CTaB 3arajibHOBKMBAHUM B €BpOIIi.
OcrarouHo 3akpinuB 110 Ha3By lOctyc ['ekkep, konu omy6sikyBaB MoHorpadiro «Die
Schwarze Todt». Ilpore icHye iHIIA Teopis, sKa MOB’si3aHA 3 YOPHUMH 1 TEMHO-
OarpssHUMU TUTSIMaMH, SIK1 3’ IBJISIFOTHCS Ha TUT1 XBOPUX HA YyMY.

Ha rteputopii JlarBii 3a 10MOMOro0 MOJEKYJISIPHO-TEHETUYHHUX TOCHIIKEHb B
KICTKaX MHUCJIHUBLSA JaBHICTh 5 POKIB OyJ0 BUSBICHO IITaM 30yJHHKA 3aXBOPIOBAHHS.
['eHeTHKM PEKOHCTPYIOBAJIM T€HOM BUSBIIEHOT B KICTKax OakTepii 1 3p0OUIN BUCHOBOK,
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110 MaJIMYKA YYMH € YACTUHOIO F€HETUYHOI JI1HIi, IKa BUHUKJIA CIM THCSY POKIB TOMY.
HaBpsin uun, 3aXBOproBaHHS MEPEIABATIOCH MOBITPSHO-KPANEIbHUM YU TPAHCMICUBHUM
HUIIXOM (4epe3 yKycu OJIOXH), OCKUIbKM JIOAM, SIKI OyJlM TOXOBaHI MHOpyd i3
3apakeHUM, HE Maju O3HaK xBopoOu. Tomy mIBUIIE 3a BCE 3apa)KCHHS YyMHOIO
MAJMYKOIO 3/I1MCHIOBAJIOCH Yepe3 YKYCHU IPU3YHIB.

[lepen mouarkom nepiioi nanaemii B €sporni OyB Ay»e HU3bKHUIA )KUTTEBUM PIBEHb
HACEJICHHSI 4Yepe3 MOCTIiiHI 3acyXu, HeBpoxkal. Jlronu ruHynu BiJ rojomy Ta Oynu
Bpa3JIMBUMHU A0 emnifemii uepe3 ocialieHy iMyHHy cuctemy. llomupenHs naniemii
OB’ s13aHE 3 YTBOPEHHAM MOHTOJIBCHKOI IMIEpii, SIka TOJETTINIA 3B’ 130K MK PI3HUMU
yacTuHaMu €Bpa3ii Ta yTBOPEHOIO 1HTPAKOHTUHEHTAILHOIO TOPTIBIIEIO.

[lepiioro kepTBOIO «UOPHOI CMEPT» MOKe OyTH HIOCTUH IMIEpaTop AUHACTII
Oanb Ta Benukuii karadH MoHroabcbkoi iMmnepii Taiain-ai, skuit momep 15-ro ceprus
328 poxky. Ilepui noBigomiieHHs: HaaxoaTh 3 Kuraro Ha nmovarky 1030-x pokiB. Came
TOJI1 B110yJIach MacoBa MIrparlisi JIFOJeH 13 BpaKEHUX HEBPOXKASIMU TEPUTOPIH 10 MICT.
Takum ynHOM, BiAOYIMCH MIrpallii NOMyJIALIN IpyU3yHIB OUIbIIE 10 MICHb CKIHYEHOTO
MIPOKUBAHHS JIFOJICH Ta BUHUKHEHHS YMOB JUIsl mepenadi 30yqHUKa BiJl TPU3YHIB J0
JIIONEH.

[HmuM MicuieM 3apopKeHHS MaHIeMii 4yMH BBaKaloTh myctento [o00i, sika
pO3TaIIOBaHA HEIMOMAAJIK BiJl MOHTOJO-KHTANCHKOTO KOpAOHY. TyT uepe3 BiJICyTHICTh
K1 Takl MpeICTaBHUKU T'PU3YHIB K Oabaku-TapOaraHu nmepemicTUINCS OimKye 10
JIIOACHKUX MoMelmKanb. OCKIJIBKHM MOHIOJIM BBaXKalOTh M’sico Oa0Oaka AelKarecoMm, a
3MMOBE XyTpPO JOPOTO TPOJal0Th, HA TOW Yac BEJOCHh MOCTIMHE MONIOBAHHS Ha IUX
I'pU3YHIB.

B 1331 pori uyma 3aBaasa 3Ha4HOTO yapy KUTalchKii mpoBiHIi Xeoel, Bia K01
MOMEpJI0 A0 JAEB’SHOCTa BIACOTKIB MeEIIKaHIB. Jlaml mnomecTs MOMMPIOBAIACH
ToproBumH nuisixamu 3 Kuraro Ta Mounromii Ha €Bpomny 1 biimzskumii Cxi.

Hampukiami 1330-x pokiB maHjeMis YyMd TMOLIMPWIACH [OCEJEHHSM Ha
tepuropii Kuprucrany ta Cepenuboi Azii. B 1335 poui «4opHa cMepTh» 3axomnuia
Inairo moGnm3y cy4acHOTO MAaKMCTAHCHKOTO KOpaoHy. Emimemis 3HUIIMIA apMiro
iHAliicekoro cynrana Myxammana Tyrnaka. B 1346 poui enigemis nomupuiach 10
teputopii 3010101 Op/iK Ta CyXOIMyTHUM KapaBaHHUM IUISIXOM Ha 3axiiHy €Bpomy.

B 3umky 1347 poky «4opHa CMEpPTh» PO3MOBCIOAWIACS B ITATIUCHKUX MOPTOBUX
Mictax, y Mapceni Ta bapcenoni. BiiTky Toro sk poxy uyma BupyBasia o Bciit @paniiii,
Amnrmii ta IlipeneficbkoMy miBocTpoBi. HapiTe giiinuia g0 ABinbiiona (®paniiis), 1e
nepebyBaB nBip Ilamu Pumcekoro. Tomi Ilama Knument VI ocBaruB piuky Ta
071arocIOBUB KUIATH B HET T1JIa MOMEPIUX Bl YyMU Jtoei. Toro * poKy B MPOBIHINT
¢dpaniy3skoro KoposiBerBa ['ackoHb moMepiia MOJIOAIIA JIOHbKA KOPOJIS-IIPUHIIECA
Kanna. YUepes nesxuii uac y [laprki 3arunyna koposnesa Opanirii.

B 1348 pori uyma nommpuiiack no Icnanii, 1e 3aruHyinu KopojeBa AparoHy Ta
koponb Kactunii. 3 ammantuynoro y36epexoks @paHiii BiANpaBUBCS 3apaxKeHUN
YyMOIO KopaOellb, SKUM JIOCTaBIsUIM JIOHJIOHChKE BHHO B MAaJICHbKUH MOPT
anrmiicekoro rpagcrea Jopcer BeiimyT. Takum yumHOM, BoceHu 1348 poky OyB
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BpaxkeHuil JlonnoH, 3 skoro B 1349 poky emigemis nowumpwiack a0 Hopserii
BITPMJIBHUM KOpabieM, KOMaH/a SKOTO MOBHICTIO BHMepia Bia xBopoOu. Kopabennb
npuOUBCs 10 HOPBE3BKOTO NOPTYy beprew, e 3HalIIuCs KijIbKa JII0/IeH, sIKI BUPIIIINA
OJIIHYTH KOopaOesb 3 HaIiBPO3KJIAJICHUMU TPyHamu 1 mamokamMud. B Tomy x porii
[IBemis, Jlanis Ta HimeuunHa Takox OyJd OXOTUICHI YyMOIO.

1331-ro poky uyma notpanuna a0 JliBonii, Icnangii i I'pennanaii. B 1352 pomi
Kymii 3axiqHoi €BpONM 3aBE3JIM «YOPHY CMEPTh» B POCIACHKI MICTa, 30KpeMa B MICTO
IIckoBe Ta HoBropon Benukuii. Yyma nepekunynace B binoosepcbk ta ImyxiB, xuTeni
saKoro noBHicTI0 BuMepnu. B 1353 pori enigemis nponukia o JecHi no Yepnirosa i
Kuesa. 3rogom mictanack 10 MoCKBH, Jie CLIOYATKy TTOMEP MUTPOTONIUT DEorHOCT Ta
Benukui kHsa3b CrumeoH [opriox.

Takum unHOM, 110 KiHIA 50-X pOKIB criajaxu emijieMii 4yMy HOIUPUINCH Ha BCi
KOHTHMHEHTH CBITY Ta 3a0painu kutts 0sin3bko 200 MUTBHOHIB OCI10.

Menuiinaa BUSIBHIIACh 0€3CHUIIBHOI0 Y OOpOTHO1 3 YyMOIO, ayKe TOJMIIIHI JIKapsI
HE Maju YABJIEHHS Mpo crnoci0 momupeHHs XBopoOu. BoHu BBaxkanu, mo uyyma
MOIIUPIOBAJIACh ~ «Mia3MaMu», TOOTO OCepeAKaMu HEMPUEMHHUX TrasiB, sKi
YTBOPIOIOTHCS 3aCTOSHOIO BOJIOIO 1 THUTTSM. ToMy BOHM 3ajivIaiy Kymnu 3 U0yl Ta
YACHUKY Ha BYJHUIAX, YPAKCHUX YyMOIO Ta HOCWIM CHeEI[iaibHI MacKu, CXOXi Ha
roJioBy nraxiB. [IJist ouuIIeHHS MOBITPS, K€ PO3HOCITH «Mia3MU» YEpe3 MicTa THAJIU
CTaJa KOHEW, 100 JMXaHHA TBapUH OYUCTWIO arMocdepy. B nomax posBoguiu
MaByKIB JUIsl aacopOyBaHHS OTPYTH B TOBITPI Ta BUIYCKAJIHM JITAaTH HEBEIMKUX
NTANIOK, SIK1 3MaXaMy KpUJI IPOBITPIOBAIM MPUMIILIEHHS.

Hacmnpasni nie 6yna OyOoHHa dyma, IepeHOCHUKaMH ko1 € Tpu3yHH. Came B TOM yac
Ha Tpymax Jroeld MoXKHa Oys0 BUSBUTU OyOOHU (000Ul KOHIIIOMEpPATH JIM(aTHIHUX
BY3JIIB), IPOTE CEPEIHBOBIYHI JIKapl HE MPUIULLIN LIbOMY HISIKOTO 3HAUEHHS.

ITlim gyac cnajmaxy OyOoHHOT yymu B Iraumii, iTamidmi OOSJIMCH, IO emifeMis
MOBHICTIO OXONUTH KpaiHy, TOMY MepeTBOPIIN OCTpiB [loBenbs Ha KapaHTUHHY 30HY.
Kopabmi, mo npubyBanu y Bereriro, a Takox JIFONIEH, y SKAX T103PIOBaIN HasBHICTD
XBOPOOHU BIJIMPABIISIIA HA OCTPIB 3 METOIO 3armo0iranHs nomupeHHs iHdekmii. [Ipore
Takl Aii Oynu He HaaTO €()EKTUBHUMH, OCKUIBKM XBOpi, nepeOyBall B KaXJIMBHUX
yMoOBax ©0€3 HaJeXHOI caHiTapli Ta 3 TMOraHoK BEHTWIALIE. JIiKyBaHHS
3I1ACHIOBAIOCH MPUMITUBHUMH TPaB’SHUMH 3ac00aMM a00 KpPOBOIYCKaHHSM, 1110 HE
JIaBaJIO HISIKOTO TMTO3UTUBHOTO e(exTy. TakuM 4MHOM, Taki HEIOAChKI YMOBHU CIIPUSUIIH
11e OUTBIIIOMY MOITUPEHHIO YyMHOT emieMii.
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Clinical case: patient T., 40 years old woman, turned to a reflexologist in
February 2018 with complaints of long-term dull throbbing headaches in the parietal
and temporal regions (more on the left), periodic redness and swelling in the eyes (more
left). Periodic redness of the face, rise in blood pressure up to 150/90 mm me. mercury
art.; also bothered sleep disturbances, bitter taste in the mouth and muscle spasms,
palpitations, memory loss, soreness and weakness in the lower back and knees.

Prior to that, he had already undergone treatment courses (drug and acupuncture)
with a neurologist and a reflexologist with an incomplete effect.

Clinical diagnosis: chronic tension headache; secondary insomnia and arterial
hypertension; chronic gastritis.

Acupuncture diagnosis: headache due to «Hyperactivity of the liver "Fire"»
(main). Other symptoms of the patient are also explained by the same hyperactive

of the liver "Fire": rush of blood to the face, arterial hypertension, sleep
disturbances, chronic gastritis.

The tongue was red with a thin yellow coating, a stringy and rapid pulse was
observed. The pulse was maximal in II position (deep) on the left and minimal in III
position (also deep) on the left, which means deficiency of YIN ("mother", kidney) and
excess of YANG ("son", liver).

So, an additional acupuncture diagnosis was: «Excessive rise of liver YANG".

Other symptoms of the patient are also explained by the same excessive rise of
liver YANG: palpitations, memory loss, soreness and weakness in the lower back and
knees.

So, the "affected" meridian of acupuncture is the liver meridian and the «affected»
hexagram is Kun, which corresponds to the element "Earth"-YIN (Fig. 1).
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Fig. 1. Correspondence in traditional Chinese medicine (TCM) of the strokes of the "affected" Kun
hexagram to the liver and kidney acupuncture meridian points [adapted by 1].

We choose a "favorable" hexagram for this condition. It is Da Xu (Upbringing by
Great), I Ching hexagram No. 26 (one of its meanings is a good tip to use in a
convenient situation) (Fig. 2).

zen - "Earth™
I
I
I .
]
]
|

Qian - "Metal"

Fig. 2. Graphic representation of hexagram No. 26 Da Xu (with its upper trigram Gen and lower
trigram Qian) [adapted by 1].

We would like to remind you that the drawings of the I-ching hexagrams are of
great importance in psychoanalysis: they were considered by K.G. Jung (one of the
creators of psychoanalysis) as a "source of archetypes", and that K.G. Jung even
proposed a method of selecting "the individual hexagram of a person» in predictive
terms by tossing coins (Fig. 3).

=
{
v

W

\

-\""‘-\\ l e SN
Fig. 3 Image for hexagram No. 26 of I Ching Da Xu [2].

The previous state of integrity is the period when a person develops his best
virtues and accumulates his merits. If they are implemented correctly, then so is a
person can acquire enormous moral powers. They are, actually so to speak, and is the
great one who can continue to educate. But such great moral strength is needed and the
great object of their action. This object should be so wide, so that you can go beyond
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your personal boundaries. Therefore, the most important thing in this situation is to get
out of your own way narrow sphere. In the previous situation, it was already achieved
known synthesis of what is known and known again. But if a person would turn this
synthesis only to his own benefit, then it would mean only overcoming one's faults.
Here it 1s necessary to act in such a way that this action extends to other people, only
then it can be called great. Of this reason can be said that it is not only meant here
upbringing big, but also great upbringing. Therefore, in the text we see: "Education is
great. Favorable stability. Hosulk not only from your home. Happiness. Favorable ford
across a big river" [2,3.,4].

Characterizing hexagram No. 26 Da Xu positively, it should be noted that the
upper trigram of hexagram No. 26 Da Chu - Gen corresponds to "Earth", and its lower
trigram - Qian - corresponds to "Metal". That is, "Earth" heals "Earth", and "Metal" is
the "son" of "Earth", which is important in the treatment of "excess" (hyperactive liver
Yang syndrome is "excess" from the point of view of TCM). Also, the lines of this
hexagram, which are opposite to the lines of the "affected" hexagram (according to
which acupuncture points should be selected for influence), correspond to the patient's
clinical symptoms. In addition, this hexagram is positivel correlated with the
acupuncture season. And, thus, we choose the following acupuncture points for
influence.

Acupuncture prescription for this case (Fig. 4) [1,5]:

"Affected" hexagram Kun: "Favorable" hexagram:
meridians LR and K1 Da Chu

e ] |

N [ ] I

I Bl X e — |

I Em S ——

I - I

We choose acupuncture points that correspond to the “opposite”
lines —1,2,3,6.

Fig. 4 Acupuncture points for exposure. We choose points corresponding to the “opposite” (on the
“affected” hexagram in relation to the “favorable” hexagram) —1,2, 3, 6 dashes for the acupuncture
effect [adapted by 1].

the female patient has problems on the left side (pains mainly in the left temple
and eye symptoms mainly on the left side), we inject acupuncture points LR 1, LR 2,
LR 3, LR 8 on the right side. On the left side, we prick acupuncture points G 44, G 43,
G 41, G 34 (a paired channel that enhances the effect of acupuncture treatment,
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acupuncture points for influence are similar to the number of lines of the "affected"
hexagram).

The procedure of acupuncture according to the method of "Balance of
hexagrams" was carried out 3 times during the course of treatment, which consisted of
15 sessions. A "nosological" acupuncture recipe was also used, in particular the
following acupuncture points: G 20, B 10, EX - HN1 (Si-Shen-Tsung), KI 3, SP 6, SI
3,B67,PC9, TES, G5, G 34, G 39, G41, G 43; ear points - AT2 (temple), AT3 a
(top of skull), CO12 (liver), CO11(pancreas/gallbladder) [6,7,8].

Catamnesis: after a course of treatment using reflextherapy methods, the patient's
condition improved: the frequency and intensity of headaches became less severe, sleep
normalized, the bitter taste in the mouth disappeared; blood pressure normalized while
taking medications; digestive complaints decreased.
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MNOPIBHSJIBHUM AHAJII3 EOEKTUBHOCTI PI3HUX
METOIB JIIKYBAHHA I'PUK IEPEITHHOI YEPEBHOI
CTIHKHA

Hpuiimaxk /1.B.

3/100yBavyKa BHIIOI OCBITH OaKaJIaBPCHKOTO PIBHS

IT menuunmii pakynsreT

IHaciunuk O.B.

K.M€JI.HAayK, aCHCTCHT

Kadenpa xipyprii No2

XapKiBChbKUN HAIIOHATBHUN METUYHUN YHIBEPCUTET
M. XapkiB, YkpaiHna

Beryn./Introduction. I'pwxi mnepenHbOi YEpeBHOI CTIHKM € OJHIE 3
HAWUTIOMIMPEHINIUX TMATOJIOT1H, M0 MOTPeOyITh XIpypriyHoro BTpydaHHs. Jlo HuX
BIJIHOCATBCSI BEHTPAJIbHI, IaxXOBl Ta IYNKOBI TPUXi, KOKHA 3 SKHUX Mae€ CBOl
0COOJMBOCTI B MATOreHe31, KIIIHIYHINA KapTHHI Ta MiAXo[ax 10 JIKyBaHHS. Y cydacHId
MPAKTUIll 3aCTOCOBYIOTHCS SIK TPAJMINNHI BIAKPUTI omepallii, Tak 1 MIHIMaJIbHO
1HBa3WBHI JlarapocKomniyHi MeToau. [lonpu dynucieHHi 10CHiKeHHs, ICHy€e ToTpeda y
MOPIBHSUIBHOMY aHalli3l €(EeKTUBHOCTI PI3HUX METOAIB JIIKYBaHHS, 30Kpema 3
ypaxyBaHHIM KJIIHIYHUX BHUIAAKIB Ta CTaTMCTHYHUX aaHux. CydacHa Jiteparypa
MKPECTIOE 3HAYHUIM BIUTUB OOPAHOTO METOJY XIPYPTidHOTO BTPYyYaHHS Ha SIKICTh
KUTTS TAIIEHTIB, MOKa3HUKNA PELMAMBY Ta Micisonepaliini yckiaaaaenns [1; 2; 3].
JlocnipKeHHsT OCTaHHIX POKIB JEMOHCTPYIOTh MEpeBaru JanapocKoIii mpyu JiKyBaHHI
PI3HUX THUIMIB TPUXK, 30KpeMa MpU BEHTPAIbHUX Ta MYNMKOBUX TPUKaX, ajie BOJHOYAC
HE yCYyBalOTb OOMEXEHb I[bOTO METOAY JUIsl NEBHUX TPYMN MAILI€HTIB, 30KpeEMa MpH
BenuKUx mladparManbHuX Jedextax ab0 HAABHOCTI YHCIECHHUX MOMEPEIHIX
onepalifiHux BTpy4yaHsb [4; 5].

Merta nociaimxenHsi./Aim of the work. [IpoBeneHHss MOPIBHIIBHOTO aHATIZY
e(heKTUBHOCTI TPAJUIIIHHUX Ta JIAMAapOCKOMIYHUX METO/IB JIIKYBaHHS IPYOK MEPEIHbOT
YepEeBHOI CTIHKH, 3 aKIIEHTOM Ha:

 BUBYCHHS KJIIHIYHUX BUIAJKIB Ta ICTOPi XBOPOOH MAIIEHTIB 3 BEHTPAIbHUMH,
MaXOBHMH Ta MTyITKOBUMU TPhIKAMH;

e QHATI3  CTAaTUCTUYHUX  JAHUX IIOAO  PEIUAWBIB, yCKIAAHCHb  Ta
TicIsioNepaliifHoro nepiomy;

e OI[IHKY BIUIMBY OOpaHOTO METOJY JIIKyBaHHS HA SIKICTh UTTS MaIlI€HTIB.

Marepianu Ta metonu./Materials and methods. Y nociimkenHi Oyio 3amydeHo
20 mari€eHTiB 3 PI3HUMH TUIIAMU TPIK MEPEeIHBOT YEPEBHOI CTIHKH, PO3MOAUICHUX HA
HACTYTIHI TPYIIN:

« I'pyna A: 10 maiieHTiB 3 BEHTpaJIbHUMU TPUKAMH.

« I'pyna B: 7 naijieHTiB 3 MaxOBUMHU TPUKAMH.

« I'pyna C: 3 naiieHTH 3 MyNKOBUMHU T'PHIKAMHU.
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[TamienTn Oynu 0OpaHi BIANOBIIHO A0 KPUTEPIiB BKItOYEHHS: BIK Bia 18 1o 80
POKIB, MATBEPKCHUM J1arHO3 TPIKI 32 JIONIOMOTOI0 YIBTPa3ByKOBOTO IO CIIIKEHHS
a6o KT, BiCYyTHICTh MPOTHUIOKA3aHb 10 aHECTE3li Ta OMNEPATUBHOIO BTPYYaAHHS.
Kpurepisimu BukitoueHHs1 Oyinu: Ba)KKi CYMyTHI 3aXBOPIOBaHHSI, HEKOHTPOJIbOBAHUM
niabeT, TSKKI KapaioJoT14HI maToiorii [6].

Jlani oTpuMyBaiMCh 3 ICTOPIM XBOpPOO maIieHTi 0e3 BKa3aHHA iX 0coOMCTOT
iHGopMallii, KIIHIYHUX TMPOTOKOJIB, a TAKOXK IIJISXOM OIMUTYBAaHHS IAIIE€HTIB Y
nicisionepaniifHoMy rnepioai. 30upanack iHPopMallis Ipo:

« BIKOBY Ta CTaT€BY CTPYKTYpy MAIlI€HTIB,

¢ KJIIHIYHI ~ XapaKTepUCTUKH Tpki  (po3Mmip,  JIOKajdi3aliio, HasBHICTb
YCKJIaJIHEHb );

« 00paHUIl METOJT XIPYPIriYHOTO JIIKyBaHHSI;

o Iepiof nepeOyBaHHs B CTalllOHApI;

o TIiCHISIOTIEpAlIiifHI YCKIIagHeHHs (1H(DeKIli, KpOBOTeUl, pelU/IUBH );

PesyabraTrn./Results. g XipypriuHoro JiKyBaHHS pI3HUX THUIIIB TPUXK
BUKOPHUCTOBYIOTHCSI PI3HOMAaHITHI METOIUKH.

Tpaguuiiini meroau: VY TpaaumiiiHOMy TMAXOA1 JO JIKYBaHHS TPHIXKI
3aCTOCOBYIOTHCS:

 Binkpura mnactuka rpuki: IpOBEAEHHS XIPypPriyHOTO PO3pi3y 3 JAOCTYIIOM [0
nedekTy, BUKOHAHHS MpENepUTOHEaNbHOT a00 PEeTpONepUTOHEaIbHOI TUIACTUKH 32
JIOTIOMOTOIO CITOK (SIK MPaBUJIO, MOMIMPONUICHOBHUX a00 momiedipHux) [8].

o Po3mmpene BITHOBIIEHHSI NEPEIHbOI YEPEBHOI CTIHKH: 3aCTOCYBAaHHS TEXHIK,
10 BKJIIOYAIOTh PO3CIYEHHS M'sI31B a00 (paciiiif 3 METOI0 3MEHIICHHS HAlIPyTH Ha 30HY
penapartii [9].

JlanmapockoniyHi MeTOaM JTIKyBaHHS I'PUXKI MalOTh CBOI I€pEBAru, CEpes] IKHUX:

o MiHIMabHO 1HBa3WBHHM JOCTYII: BUKOPUCTAHHS TPHOX-UYETUPHOX TMOPTIB, IO
JI03BOJISIE BAKOHYBATH OIEparlii 3 MEHITUM TPaBMaTH3MOM;

o Pemapariis  nedexty 3a  TOMOMOTOIO  CITKU: BCTAHOBIIGHHS  CITKH Yy
BHYTpPIITHbOMY IIapi TEpeIHbOI YEpPeBHOI CTIHKH, IO 3a0e3redye pIBHOMIPHHMA
PO3MO/ILI HABaHTAXXEHHS Ta 3HWXKY€E PU3HK peunausy [10].

o ['iOpuIHI METOMMKMU: TIOETHAHHS BIIKPUTOTO Ta JIANIAPOCKOIIYHOTO MiAXOMIB Y
BUTIAIKaX, KOJIH YUCTA JTAapOCKOIisl He JO3BOJISE TOCSITTHA ONITUMAIBHOTO Pe3yabTaTy
gyepe3 po3mipu aedexTy abo yCKIagHeHHs IPpH Mmonepennix onepaisx [11].

JInst KOKHOT TPYNH MAIIEHTIB MiIOUPAETHCS ONTUMAIBHUN METOJ| JIIKyBaHHS 3
ypaxyBaHHSIM pPO3MIpiB AedeKTy, HAsSBHOCTI YCKJIAJHEHb Ta I1HAWBIAYaTbHUX
ocoOnuBOCTEH marieHTa. Hanpukian, B Hamomy AOCTIIPKEHHI Y BUIAJIKaX BEIUKHX
BEHTPAJbHUX TP 3aCTOCOBYBaJlaCh KOMOIHOBaHa METOJUKAa — TIOMEPETHBO
BUKOHYBAJIACh JIAMapOCKOMIYHA OIHKa Je()EeKTy 3 MOAAIbIIUM TEPEXOI0M [0
BIIKPUTOI TUIACTUKU TpU HeoOXigHocTi (y OaratboxX [pKepenax BKazaHO, IO
o0'eqHAHUN METON TPHU3BOAUTH N0 3HIDKEHHsA penuauBy Ha 30% TMOpIBHSHO 3
TpaauiiifHO MeToAuKoro [12]). Takok mpu MaxoBUX I'pUKax, 0COOIHMBO y TAIIEHTIB
3 MiJBHUIIEHAM PHU3UKOM pPEIUINBY, YacCTO BHUKOPHUCTOBYBAJIACsS JIAapoOCKOMis 3
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BukopuctandsM TexHiku TAPP (Transabdominal Preperitoneal Patch Plasty), mio
JI03BOJISIIO 3a0€3MEYUTH TOYHY 1eHTU(IKaIio naedekTy Ta e(DeKTHBHY pernapaliio
[13].

3a migcymkamMu Hamoro anamizy 20 KIIHIYHHX BHMAJKIB OyJIO BCTaHOBJIEHO
HACTYTIHE:

« CepenHiii BiK MAIliEHTIB CKJIaB 54 pOKH, 3 HE3HAYHOIO MEPEBAror0 4OJIO0BIUOi
ctari (6nusbko 60% (n=12) 4onoBIKIB).

o Po3znozin Tunis rpuxk: BeHTpaibHi — 40% (n=8), maxosi — 30% (n=6), mynkoBi —
30% (6).

o 3arajibHUMN PiBEHb MICISONEpPAIlIMHUX YCKIaaHEeHb cKaaB 11,6% (n=4), 3 skux
iHdekiitai nporecu — 0,8% (n=1), kpoBotedi — 10% (n=2), peruausu — 0,8% (n=1)
MIPOTATOM MICAIIS Ticis onepartii [ 14].

JlamapockomiuHi METOJIM BIJ3HAYAJIMCh MEHIIMM pIBHEM MicisonepariiHux
ooneit (3a mkanow VAS — B cepennbomy 2/10 mopiBHsHO 3 4/10 mpu BiaKpuTii
IUTACTUYHIA pemnapallii) Ta CKOpOYEHHSM TEepMiHy MepeOyBaHHsS B cTaunioHapi (B
cepenHbomMy 2,5 nHi mpotu 4,5 MHIB y Tpyml TpaauiiiHoro jikyBanHs) [15]. Tlpu
IOMY pPIBEHb pEUUAMBY Yy JamnapockomiuHiid rpymi ckiaB 0,8% (n=1) Tomi sik y
TpaauiiitHii rpymi — 0% MpOTATOM MICSYHOTO CTIOCTEPEKCHHS.

BentpanabHi rpuki

IHoka3zHuk Jlanapockoniunmii merox Tpaauuiiina meroanka
Cepenns TpuBaiicThb onepairii 90 xB 120 xB

Cepenniii yac rocmitamizamii 2.5 mHi 4.5 nui

Piens Oomio (VAS) 2/10 4/10

I'padix 1. IlopiBHSIHHSA PiBHS pelUANBY TAa Yacy rocmirajianii Vi BeHTPAJIbHUX I'PHK
(Ha rpadiky BinoOpaxeHo, 1110 Mali€HTH, K1 JIKYBaJIUCS JIAapOCKOMIYHUM METO/I0M,
JI€MOHCTPYBAJIM KOPOTIINI TepMiH nepeOyBaHHs y CTal[lOHApi Ta HWXKYUI piBeHb 00i.)

ITaxoBi rpmxi

IHoka3Huk Jlanapockoniunnii meron (TAPP/TEP) Tpaguuiiina meroguka
Cepennst TpuBaiicTs onepaiii 80 XB 100 xB
CepenHniii yac rocmitanmizarii 2.2 nHi 3.8 ani
Piens Gomro (VAS) 1.8/10 3.5/10

Tabnuist 2. OCHOBHI TOKa3HUKH JIKYBaHHS IMaXOBUX TPIK
(3a 1OTOMOT OO0 JTANAPOCKOIIIYHUX METOIUK CITOCTEPITAIIOCH 3HMKEHHS IHTEHCUBHOCTI 00JTIO.)

IynkoBi rpmxki

IToka3nuk Jlanmapockoniunuii Meron Tpaauuiiina meTtoguka
Cepennst TpuBasticTh onepariii 60 xB 90 xB

Cepenniif yac rocmitamizamii 1-2 gHi 3 nHi

PiBens 6omro (VAS) 1.5/10 3/10

I'padik 2. Yac omeparrii Ta micisionepaltiiHi MOKa3HUKH JIS TTyTTKOBUX TPHK
(JTamapockomiunmii MeTox1 3a0e3mneuye siK MBUAITY OIEpalliro, Tak i MEHIIHHA piBeHb OOIIO. )
AHAaJI3 KJIIHIYHUX BUIIAAKIB
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1) Kniniynnii keic 1 /BenrpajbHa rpu:ka/

Yonoik 62 poku, 31 3HAYHUM Ae(HEKTOM NEPEIHbOI YEPEBHOI CTIHKHU IICII
MOTNIEpPEeIHIX onepariii, OyB miagaHui KOMOIHOBaHIA METOAMII — CIIOYaTKy BUKOHAHO
JanapoCKOMIYHe OOCTEXEHHS, MICIS YOro MEPeNuIM 10 BIAKPUTOI IJIACTUKHA 3
BUKOPUCTAHHAM TOJIBIHOT CITKH. Pesynbrar omnepaiiii OyB MO3UTHUBHUM, BIJACYTHICTh
YCKIAAHEHb TMPOTATOM TEPIIUX 3 MICSIB MICISIONEPaIifHOTO CIIOCTEePEKCHHSI
JI03BOJIMJIA TATBEPIUTH JTOCIIPKEHHS, HABEICHE 3BEPXY IOAO0 3HUKCHHS PHU3HKY
peunauBy Ha 30% y MOPIBHSHHI 3 TMONEPEAHIMU AHAJIOTIYHUMU BUIAJKaMU, SIK1
JIKYBJIMCS BUKJITIOYHO TPAIUIIIMHUMH MeTofaamu [ 12].

2) Kuiniunuii keiic 2 /IlaxoBa rpu:ka/

XKinka, 47 pokiB, 3BepHynacs 31 cCkapraMu Ha OUTb y maxoBiil obmacTti 3miBa. B
J1arHOCTHII OyJIO BUSBIICHO JIaT€palIbHY MaxOBY IPHXKY 3 HE3HAUHUM PO3IIMPEHHSIM
nedexry. OCKUIbBKM TMalll€eHTKa Majla HU3bKUU PHU3UMK peuuauBy, Oyslo 0O0paHo
nanapockoniyny TexHiky TAPP. Ilicnsonepaniiinuii nepiof] npoTikaB 6€3 yCKIIaJHEHb,
a omuTyBaHHsA uepe3 1,5 wMicdAlll TOKa3ajlo BUCOKHM pIBEHb 3aJI0BOJICHHS Bij
MiHIMaJIbHO 1HBa3UBHOTO ITiIXOTY.

3) Kuiniunmii keiic 3 /IlynkoBa rpu:xa/

Yonosik, 35 poKiB, 3 HEBEJIMKOIO IyMKOBOI TPIKEI0, OMEPOBAaHUN B 00Cs31
JanapoCKoMNiyHa Omeparlis 3a JIOMOMOTOI0 BHYTPIIIHbOYEPEBHOI CITKH. OrnepaTUBHE
BTpy4aHHs OyJI0 BUKOHAHE MIBUAKO, 3 MIHIMAJIbHUMH MicsioNepaiiHuMu 00IIMH Ta
Ty’Ke MIBHUJIKUM MOBEPHEHHSM JO IIOACHHOI aKTUBHOCTI (BITHOBJICHHS MPOTATOM 5
nuiB). Lleli Bumagok miATBEpIXKye €QEKTUBHICTh JamapoCKoMmii y BHIAIKaxX 3
HEBEJHMKHUM J1e(DEKTOM, 1110 He BUMArae MIMPOKOTO BIAKPUTOTO TOCTYILY.

IHopiBHAILHMIA aHAJII3 TPAAUIIMHUX TA JJANIAPOCKONMIYHUX METOIIB

PesynbraTy 11 BEHTpaIbHUX TPIK

o JlJamapockoniuna TexHika: cepenHiii TepmiH omepamii — 90 xBuuH,
nicasionepaniiHui nepion — 2,5 JHi.
o Tpamuuiiina mnJacTuka: cepenuii  tepmiH omeparii — 120 XBwiwH,

nicisonepaniiaui nepion — 4,5 1Hi.

Pesynbraty 11 MaxoBUX TPUK

o JJanapockoniuna (TAPP/TEP): nepeBaxHO BHKOPUCTOBYBajacsi TEXHIKA
TAPP, 110 103BOIMIIO 3HU3UTH Ticasoniepaltiiini 6omi, ane peruaus — 0,8% (n=1).

o Tpaauuniiina: 30UTIITUM YHCIIOM MICISONEpaIliiHuX yCKIaaaens 15, 20].

Pesynbratyl 17151 MyNKOBUX TPUK

« JJamapockoniyHa: 103BOJIsJIa CKOPOTUTH TepMiH omnepauii 10 60 XBWIMH,
MIHIMI3yBaTH pU3HUK 1HPEKI[IH Ta CKOPOTUTH TOCITITaII3allii0 10 1-2 JHIB.

« BinkpuTe BTpy4yaHHs: 3a3BUYail 3aCTOCOBYBAJIOCS Y MALIEHTIB 3 MONEPEIHIMU
orepaiisMu a00 BEMHKAM Ae(eKToM, M0 30UThIIYBAJIO PHU3UK MICISIONEPAITHIX
YCKJIaAHEHb&

BucnoBku./Conclusions. IlpoBenenuii anami3 a03BOJIsIE 3pPOOUTH  HU3KY
BOXIUMBUX BUCHOBKIB. [lo-mepie, MiHIMalbHO 1HBAa3WMBHI METOAM, 30Kpema
JamapoCKoMiyHa TIJIACTHKA, JEMOHCTPYIOTh 3HAYHI TepeBard B IUIAHI 3HIKCHHS
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0O0JI0YOCTI, MIBUAILIOTO BiIHOBJIEHHS Ta KOpPOTLIOro nepeOyBaHHS B crauioHapi. Lle

OCOOJIMBO aKTyaJIbHO ISl TAIEHTIB 3 MYyNKOBUMHU Ta HEBEJIMKUMHU BEHTPAJIbLHUMU

rpwkamu. [lo-apyre, BUOip MeTony JiKyBaHHS Ma€ IPyHTYBAaTUCS Ha 1HAMBIAYaJIbHUX

OCOOJNMBOCTSIX MAIlIEHTA, PO3Mipax e(eKTy Ta HAIBHOCTI CyMyTHIX MaToorii. Takox

BXJIMBUM aCIEKTOM € BUKOPUCTAHHS CYyYacHHMX CITOK Ta MaTepialiB JJIsl OIeparlii,

10 MTO3UTUBHO BIUTUBAE HA IOBIOTPUBAJI pe3yJabTaTu JiKyBaHHA. [lesKki 10CHiIKEeHHS

CBIYaTh, 1110 BUKOPUCTAHHS O10CYMICHUX MaTepiaiiB MOXKE 3HU3UTU PU3HUK 1HPEKITIH

Ta CHpPUATH Kpaulii ixTerpauii 3 TkaHuHamu mnaunieHta [8, 16]. IlpoBenene

JTOCTIHKSHHS TIATBEPKYE, 10 1HHOBAIIIT B JIAITAPOCKOIIi Ta BIOCKOHAJIICHHS TEXHIK

penapariii € 0OrpyHTOBaHUMH 1 CIPUSIOTH MOJIIMIIEHHIO KIIIHIYHUX Pe3y/IbTaTiB.
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KJVITHIYHI TA I'VMOPAJIBHI ACIIEKTHU ITEPBUHHO-
MHOKUHHOI'O PAKY MOJIOYHUX 3AJIO3

IHaciunuk Beponika OuiekcanapiBHa

3100yBavKa BUINOI OCBITU 5 KypCy

CrapikoB Biagumup IBanoBuu

I.Me.H., Ipodecop

Kadenpa onkomorii

XapKiBChbKUM HAI[IOHATLHUMOTO MEAUYHUN YHIBEPCUTET

Beryn. OcrtanHiMEH poKamMHu TEPBUHHO-MHOXXKMHHHM pak MOJIOYHHX 3aji03
(IIMPM3) npuBeprae Bce OUIbIIE yBard OHKOJOTIB Yy 3B’SI3Ky 3 IOCTIHHUM
3pOCTaHHSIM 3aXBOPIOBAHOCTI. KUTBKICTh MOJIHEOIIa31i MOJIOYHOI 3aJl03U  Mae
TEHJICHIL10 J10 30UIbIIIEHHS, 10CIATal0uH, 32 JaHUMH Pi3HUX aBTOPIB, 3—7,2%.

binbie Toro, 3Ha4Ha 4acTUHA XBOPUX TUHE B/l IPOTPECYBAHHS IEPBUHHOTO PaKy
e J0 3aBEepIICHHs JIATEHTHOTO IMepioly pO3BUTKY Apyroi myxiuHu. I[lig mum
3JIOSIKICHUM HOBOYTBOPCHHSIM PO3yMIIOTh HE3QJIC)KHE BUHUKHEHHS Ta PO3BUTOK Yy
OJIHOTO TIAIlIEHTA JIBOX a00 OUIbIIe MyXJWHHHUX OCEPEAKIB, BUKIIFOYAIOUN BHUIIAJKH
METacTa3yBaHHs MEPBUHHUX 3JI0SKICHUX 3aXBOPIOBaHb. SK CHHXpPOHHI, TaK 1
METaxpOHHI MyXJIMHU MOIUISIOTHCS HAa: MYJbTULICHTPUYHI (B MEXaX OJTHOTO OpraHa),
CUCTEMHI Ta MyXJMHM HapHUX OpPraHiB, HECUCTEMHI MHOXHUHHI MYyXJIMHU PI3HUX
oprasiB. binblIicTs aBTOPIB BBaXkae, 10 HaHAAIMHIIINM, X04a ¥ JTOCHUTh YMOBHHM,
1HTEpBAJIOM BUHUKHEHHS JPYroi METaXpOHHOI IMyXJIMHU € MepioJ] moHa 6 MICSIIiB Bij
BCTAHOBJICHHS JiarHo3y nepiioi. O3HaK00 MEPBUHHOI MHOKUHHOCTI TAaKOX € OKpeMe
pO3TallyBaHHs MyXJIMH OJ{HA B1J] OJTHOI, pi13HAa TICTOJIOTTYHA CTPYKTYypa Ta BIJICYTHICTh
MeTacTtazyBaHHA.CTparerisi Ta TakTUKa JlarHOCTUKM U JikyBaHHsS [IMPM3 wmaroth
CBO1 OCOOJIMBOCTI, Ha BIIMIHY BiJl COJNIIIHMX MyXJWH. Ba)KnBe 3HaUEHHSA Ma€ 4acTe
BUSBJICHHS Y 11i€l rpynu naiienTiB myTailiid renie BRCA-1, BRCA-2.

Mera pochaimkeHHsi. BusSBUTH KIiHIYHI Ta JA€AKlI MOJEKYJISIpHO-010JI0TiYHI
ocobmBocti [IMPMX.

Marepianu Ta MeToau gocaigxenHst. OOCTEKEHO PETPOCHEKTUBHO 79 XBOpUX
Ha [IMPM3 3a 12 piuawuii nepioa. Bik o0cTexeHux XBopux KoimBaBcs Bif 36 mo 75
pokiB. Cepenniii Bik ckimaB 47.3 poku. [liarHoz IIMPM3 mniaTBepxeHuii
ricronoriuno. Y obcrexxeHux xBopux nocmixysanu PR, ER, Her2/neu, Ki-67. B
OCTaHHIN Yac y MeIKUX BUMaJKax Takok BuBuanu mytailii reHiB BRCA-1,BRCA-2, a
Takox oHkomapkep CA 19-9.

Pe3yabTaT AociaigxkeHns. ['icroioriuae q0CIiKeHHS TToKaszaio, mo y 57,8%
XBOpUX 3YyCTplyaBCcsi MPOTOKOBUH pak, 22,3% - monbkoBuil pak,12,7% -3mimana
dbopma, iHQLIBTpaTUBHUK pak - 7,2%. Y O0OOCTeKEHHX XBOPUX IEepeBaKaIH
METaxpoHHI paku - 86,2%. CunxpoHH1 paku ckiaaganu 13,8%. Cepeaniil Bik XBOpHX 3
MEPBUHHOI0 TyXJMHOK MNPUOIU3HO CKiIagaB 46,7 pOKiB, 3 IPYroK MMyXJIHHOO
npubau3Ho 53,5 pokiB.IHTepBam MK BUHUKHEHHSM IMEPIIOi Ta APYTOi IMyXJIHHH
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ckiaznas 7,8 pokiB. Takox y o0crexenux xgopux [IMPM3 3ycTpiBcst pak eHAOMETPIIO
y 3,7% XxBopux Ta pak siedHHMKIB y 2,6%.3a ricToioriuHo Oya0BOIO pak B 000X
MOJIOUHUX 3ajio3axX BiApi3HABCA y 87% XBOpHX, II0 BKa3y€ Ha WOTO TMEPBUHHY
MHOKEHICTh. J{OCHIIPKEHHS MOJIEKYISIpHO-010JI0TTYHNX ToKa3HuKIB mipu [IMPM3
BKa3zy€e Ha 30UIbLIEHHS YacTKU TpHU4l HEraTuBHUX OazanbHuX (QopMm (24,3%), Ta
nigsuieHHs y aux Ki - 67 pume 25%. Pax B npyriii rpyaHiii 3a71031 BUSBISBCS B OLTBII
paHH1i cTafil HiX nepiiid. [’ sTupiuHa BIXKMBaHICTh cKJiajia mpubian3Ho 69,4 pokis.

BucnoBku. [lepBunHunii pak monouHoi 3ano3u npu [IMPM3 po3BuBaeThscs B
O1UIBIII MOJIOJIOMY BiIli )KIHOK HIK TIPU COJIITHOMY.

[TokpamieHHI0O TOKa3HMKIB BHKMBaHHS y XxBopux Ha [IMPM3 cnpusna
CUCTEMATUYHICTh CIIOCTEPEKEHHS 32 HUMH ITICIIS JIIKYBaHHS Y HUX TIEPIIOTO PAKY.

[IMPM3 caig po3risiaatv sSIK iHAUKATOP MIJBUIICHHS PU3UKY PO3BUTKY IHIIHUX
MyXJIUH PEMPOAYKTUBHOI CUCTEMHU.

XBopuM 3 [IMPM3 pekoMeH10BaHO TECTyBaHHSI HAa BU3HAYEHHsI MYTallii T'€HiB
BRCA-1,BRCA-2.
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CYYACHI IAXOIM 10 NIJABULIEHHS
METPOJIOITYHOT HAJIHHOCTI IH®GOPMALITHO-
WMIPIOBAJIbHUX CUCTEM

Canbkos Ilerpo MukoJiaiioBu4

KaHJIUJAT TEXHIYHUX HayK, mpodecop,

3aBigyBay Kadeapu eKoJIOTii Ta OXOPOHH HABKOJIMIIHBOTO CEPEAOBHILA
ORCID 1D: https://orcid.org/0000-0002-0898-7992

HHI «IIpunHinpoBchbKa JiepKaBHa akajieMis OyIIBHUIITBA Ta apXiTEKTypH»
VYKpailHCHKOTO JA€PKABHOTO YHIBEPCUTETY HAYKHU 1 TEXHOJIOT1H

M. JlHinpo, Ykpaina

Borartos Ouer Iropesny

KaH/IUJAT TEXHIYHUX HAYK, JTOIEHT,

3aBiayBay Kadeapu METPOJIOTii Ta O€3MEKH KUTTENISUIBHOCTI

ORCID iD: https:// orcid.org/0000-0001-7342-7556

XapKiBChbKUM HAI[IOHATLHUM aBTOMOOUIBHO-TOPOXKHIN YHIBEPCUTET

M. XapkiB, YKpaiHa

Txau Harauia OJsiekciiBHa

KaHIUAAT TEXHIYHUX HAyK, TOICHT

Kadenpa exomnorii Ta 0XOpOHH HABKOJMIIIHHOTO CEPEIOBHIIA

ORCID 1iD: https://orcid.org/0000-0002-2695-398

HHI «IIpuaninpoBchka AepkaBHa akaaeMis Oy1IBHUIITBA Ta apXITEKTypH»
VYKpaiHCHKOTO JAEPKABHOT'O YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

M. JlHinpo, Ykpaina

Maxkapenko €Bren €BreHoBuy4

37100yBay BUINOI OCBITH MariCTepChKOro pPiBHS

nyOJiYHOrO yIpaBIiHHS Ta aAMIHICTpyBaHHS,

kepiBHHK crioptuBHOro komruiekcy HHI «I[TJJABA»

HHI «IIpuaHinpoBcbKa nepxaBHa akanemMis OyJIBHUILITBA Ta apXITEKTYPH»
VYKpaiHCHKOTO JAEPIKABHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

M. JlHinpo, Ykpaina

AHoOTAaNIA.

Y cTarTi po3rASHYTO NHUTAHHA METPOJOTIYHOI HAAIMHOCTI 1HOpMaIiiHO-
BumMiptoBasibHUX cucteM (IBC), ska BucTtynae KpUTHYHUM (PaKTOpOM 3a0e3TneHeHHS
TOYHOCTI Ta JOCTOBIPHOCTI BUMIPIOBAHb Y PI3HUX Tally3s1X HAYKH Ta TeXHIKH. OCHOBHA
MeTa J0CiIUKeHHs TTPOAHATI3yBaTH IUISIXH IT1IBUIIICHHS METPOJIOTTYHOI HAIHHOCTI
IBC mo BciM HampsiMKaMm mporecy 300py JOCHIIHUX JaHUX 3TIJHO ICHYHOUYHUX
aNTOPUTMIB BHMIPIOBaHHS. 3aCTOCYBaHHS KOMILIEKCHOTO ITAXOAY A0 IIiIBUINCHHS
METPOJIOTIYHOT HAAIMHOCTI 1H(GOPMAIIHHO-BUMIPIOBATILHUX CUCTEM JI03BOJISIE 3HAYHO
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MOKPAIIUTH SIKICTh BUMIPIOBaHb y PI3HUX cepax — BiJl IPOMHUCIOBOIO KOHTPOIIO J10
MEJIMYHMX JOCTIKEHb Ta HAYKOBUX €KCIIEPUMEHTIB.

KirouoBi  cioBa: TOYHICT,  BHUMIPIOBaHb, METPOJIOTIYHA  HAAIMHICTB,
KaJiOpyBaHHs, MaTeMaTH4HI METONU, (UIBTpAIlisi CUTHATIB, BHUIAJKOBI IMOXHOKH,
METO/IM pe3epBYBAHHS Ta TyOIIOBaHHSI.

Beryn

Mertponoriuna HafAilHICTh 1H(OpMarlliiiHo-BuMiptoBasibHux cucteM (IBC) e
KPUTUYHUM (PAaKTOPOM 3a0€3MEUYEHHS] TOYHOCTI Ta JOCTOBIPHOCTI BHMIPIOBaHb Yy
PI3HHX TaTy3s1X HayKH Ta TeXHIKU. BoHa BU3HAYa€ 3MaTHICTh CUCTEMH 3a0€31euyBaTh
HEOOXIJTHI METPOJIOTIYHI XapaKTePUCTUKHU MPOTATOM 3aJaHOr0 Yacy eKCILTyaTarlii.
HenocraTHs mMeTposoriyHa HaAlMHICTh MOKE MPU3BECTH A0 3HAYHHUX MOXHOOK, IO
HETaTHBHO BIUJIMBA€ Ha SKICTh MPUHUHATHX pIillleHh Ta €()EKTUBHICTHh TEXHIYHUX
nporiecis [1].

AKTyaJbHicTb. Y cydacHUX 1H(GOPMAIITHO-BUMIPIOBAILHUX  CHUCTEMax
BUKOPUCTOBYETHCS BEIMKA KUIBKICTh CEHCOPIB, aJTOPUTMIB 0OpOOKHU JaHHUX 1 METO/IIB
KaJiOpyBaHHS, SIKI MOTPEOYIOTh MOCTIMHOTO BJAOCKOHANEHHS. TOYHICTh BUMIPIOBAHb
0e3mocepe/IHbO BIUIMBAE HA SIKICTh TEXHOJOTTUHHUX MPOIECIB, BUPOOHUYNN KOHTPOIIb,
MEJUYHY J1IarHOCTHKY, HAYKOBI JOCTIKeHHs Ta Oararo iHmmx chep. BpaxoByroun
BKJIMBICTh METPOJIOTTYHOI HAJIWHOCTI, Y 1[Il CTaTTI PO3IJISIHYTO OCHOBHI METOM il
MIJIBUIIEHHS, iX TIepeBaru, HeJIOJIIKUA Ta Chepu 3aCTOCYBAHHSI.

OcHOBHA YacTHHA.

IMigBuuIeHHA MeTPOJIOTiYHOI HaAliiHOCTI iHGopMAaLiHO-BUMIPIOBAJIbHUX
CHUCTEM 3IiliCHIOETHCA HACTYNIHUM HANpPsSIMaM:

M1JBUIIICHHS TOYHOCT1 BUMIPIOBaHb:

3aCTOCYBAHHS METO/IIB CAMO/[1arHOCTUKHU:

BJIOCKOHAJICHHS aJITOPUTMIB OOpOOKH BUMIPIOBAILHOT 1H(MOpMAITIT:

aBTOMAaTHU3allisl IPOLECIB KaniOpyBaHHS:

BUKOPHUCTAHHSI pE3epPBYBaHH Ta JyOTIOBaHHS.

IMigBMIIeHHSA TOYHOCTI BUMipIOBAHbD.

[TinBuIIEHHSI TOYHOCTI BUMIPIOBAHb € KJIIOUOBUM aCIEKTOM METPOJIOTIYHOT
HaJiiHOCTI. [le mocsraeThcs MUISIXOM BUKOPHUCTAHHS BHCOKOSIKICHUX CEHCOPIB, SKI
MaloTh HU3bK1 PIBHI MOXUOOK 1 CTA0LIbHI XapaKTEPUCTUKHU MPOTITOM TPUBAJIOTO Yacy
excrutyatarii. JlomaTkoBO  3aCTOCOBYIOTBCS ~ KOPUTYBAJIbHI — aJTOPUTMHU,  SIKi
JIO3BOJISIIOTh  KOMIIEHCYBATH CHUCTEMAaTH4YHI TMOXMOKM Ta 3HWXKYBAaTH BIUIUB
BUIIAJKOBUX MOXUOOK. Takok MpOBOIUTHCS peTeNbHE KamiOpyBaHHS, 1[0 BPaxOBYE
3MiHH1 yMOBH ekcrutyaraitii. [e qocsiraeTbes 3a paxyHOK:

« BukopHcTaHHs BUCOKOSIKICHUX CEHCOPIB Ta BUMIPIOBAJBHUX MNPHIIA/IIB, LIO
XapaKTepU3yIOThCI HU3bKUMH IMOXHOKaAMU Ta BUCOKOIO CTAOUTBHICTIO TapaMeTpiB [2].

« 3acTOCYBaHHS METO/11B IU(PPOBOT KOMIEHCAI[li TOXUOOK, TAKUX SIK pErpeCciiiHU
aHaJi3 Ta agantuBHi uIbTpH [3].

o [IpoBeieHHsT perylsgpHUX KalmiOpyBaHb 3 BUKOPUCTaHHSM JUHAMIYHUX
KOe(ILIEHTIB KOPEKLIIi.
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o OnTuMmizanli MeToNIB KallOpyBaHHS Ta MNEPIOJUYHOrO0 KOHTPOJIO TOYHOCTI
npwianiB. Hampukinaza, 3acTrocyBaHHS AMHAMIYHMX KallOpyBaJbHUX KOE(IIIEHTIB
MO>K€ MiIBUIIMTH TOYHICTh BUMIPIOBaHb y 3MIHHUX YMOBaX eKcIutyaTarlii [4].

[lepeBaru 1BOro METOAY BKIIOYAIOTh 3HAYHE 3MEHILIEHHS CHCTEMaTHYHHX
MOXUOOK, MIIBHINCHHS CTAOUILHOCTI Ta TOBTOPIOBAHOCTI BHUMIPIOBaHb, a TaKOXK
MO>KJIMBICTh BUKOPUCTAHHS B CKJIAJHUX yMOBax ekcrutyaramii. OJHaK, OCHOBHUMH
HEJIOJIKaMM € BHCOKa BapTICTh SKICHUX CEHCOPIB, CKJIAIHICTh peamizamii
KOPUT'YBAJIbHUX aJITOPUTMIB Ta HEOOX1IHICTh MOCTIMHOIO KaJIIOpyBaHHS.

Cdepa 3acTocyBaHHsS OXOIUTIOE KOHTPOJb SKOCTI MPOMAYKIi, HAYyKOBI
JOOCIIKEHHS, MEAUYHY A1arHOCTUKY Ta €KOJIOTTYHUI MOHITOPHUHT.

3acTocyBaHHSI METOAIB CAMOIarHOCTUKH.

MeTtoau  caMONIarHOCTHKUA  TepefdadyaroTh  BUKOPUCTAHHA  aJITOPUTMIB
aBTOMATUYHOTO BUSBJIEHHS 300iB Ta BIAXHWIIEHb y pOOOTI BUMIPIOBAJIBHUX CHCTEM.
BoHu 1ar0Th 3MOTy OIIHIOBATH CTaH CEHCOPIB 1 MPUJIAAIB B PEKUMI PEAIbHOTO Yacy,
10 3HAYHO 301IBIIYE PIBEHb METPOJIOTIUHOT HaiHOCTI. CaMO/11arHOCTHKA J03BOJISIE
aBTOMATUYHO BUSBIATH Ta yCyBaTH 300iB y po6oTi IBC, 1110 0cO0MMBO BaXIMBO IS
KpUTUYHUX cucTeM. OCHOBHI MiIXO/IU:

« BukopucranHus KOHTPOJIBHUX CHUTHATIB 1 TECTOBUX BILTUBIB JUIS OI[IHKU CTaHY
CEHCOPIB.

o ABTOMaTuyHe TOPIBHSHHS  pE3yJbTaTiB BUMIPIOBAHb 3  €TAJOHHUMHU
3HAYCHHSIMH [5].

 3aCTOCYBaHHS CTATUCTUYHUX METO/IIB OI[IHKHM BIAXWJICHb [6] Ta BUKOPUCTAHHS
MITYYHOTO 1HTENEKTY JJI1 MPOrHO3YBaHHS HEMOJIA0K.

OCHOBHOIO TIEpEeBaro0 1bOro MiAXOAY € ONEpATUBHE BUSBICHHS Ta YCYHEHHS
HEMOJAJ0K, IO 3HIKYE PHU3UKH HEMpaBUJIBHUX BHUMipIoBaHb. KpiMm ToOTO,
aBTOMATH3alIllsl J[IarHOCTUKH JO3BOJISIE€ MiHIMI3yBaTH IIOACHKUN ¢aktop. Ilpore,
METO/ MOTpeOye 3HAUYHUX OOYMCIIOBAIBHUX PECYPCIB 1 MOXKE CHPUYMHATH XHOHI
CHpalbOBYBaHHS, 110 MOTPeOye AOAATKOBUX MEPEBIPOK.

Metoau camMoJIlarHOCTUKU BUKOPUCTOBYIOTHCA Y MPOMMCIIOBOCT, MEAUYHOMY
oOJaHaHH1 Ta CUCTEMaX MOHITOPUHTY CKJIAJHUX TEXHOJOTTYHUX MPOLECIB.

BrockonajsieHHs1 a1ropuTMiB 00po0KH BUMIpPIOBAJIBHOI iH(pOpMamii.

Hanwii metox mepeadadae BHKOPUCTAHHS MAaTeMAaTUYHHX ajrOpPUTMIB Ta
1u¢ppoBoi 0OpOOKHM CUTHATIB IS IMABUINECHHS SKOCTI Ta TOYHOCTI BHMIPIOBAaHb.
MaremaTudHl METOAM OOPOOKH CHUTHAJIIB BIAITPaOTh BAXKJIWBY POJIb Y IIIBHUIICHHI
MeTpoJioriuHoi HaaiiHoCTi. Cepen HUX:

o OUIbTpallisi BUMIPIOBAHUX CHUTHAJIB JJI YCYHEHHS IIIyMIB 1 MEpPElIKoj 3a
nonomororo ¢uibtpa Kanmana [7]. 3okpema, 3actocyBanHs ¢uibTpa Kanmana
JI03BOJISIE TPOTHO3YBATH 3MIHU CUTHATY Ta KOMIIEHCYBATH MOXHUOKHU B PeaIbHOMY 4aci.

o BukopucranHs MeTOIB ITYYHOTO IHTENEKTY HJsl BHUSIBICHHS aHOMAJIbHUX
3HAYCHb Ta CAMOKOPEKIlii BUMiptoBaHb. MalmHHE HABYaHHS J03BOJISIE PO3MI3HABATH
HECTaHJapTHI CUTYyallli Ta KOPUTYBATU PE3yIbTaTH BUMIPIOBAHb. [8§].
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« Kopekiis cucreMatnyHux MNOXHMOOK Ha OCHOBI 0araTOBUMIPHOTO aHami3y
TaHUX.

3acTocyBaHHs METOJIIB (PUIbTpALlii, aHAJI3y BEJIMKUX JIAHUX 1 HEHPOHHUX MEPEexk
JI03BOJISI€ 3MEHIIUTH BILTUB IIYMIB, BUSBUTH Ta KOPUTYBATH aHOMAJIbH1 3HAYCHHS.

OCHOBHOIO TIEpPEBarol0 IbOr0 METONY € CYTTE€BE 3MEHIICHHS BHUIAJKOBUX
noxuOoK, 110 3abe3neuye MiABUILEHY TOYHICTH 1 CTaOUIBHICTh BUMIpIOBaHb. IIpoTe,
BUCOKA OOYHMCIIOBAaJIbHA CKJIAQJHICTh Ta HEOOXITHICTh PEryJIIPHOTO OHOBJICHHS
QITOPUTMIB € CYTTEBUMHU HEJIOTIKAMHU.

Cdepa 3acTocyBaHHS: BUCOKOTOYHI BHUMIPIOBAaHHS, JOCIHITHUIIBKI J1abopaTopii,
aBTOMAaTU30BaH1 BUPOOHUY1 CUCTEMH.

ABTOMAaTH3aLlifA NPoOLECiB KAJTIOpyBaHHS.

CyuacHi IBC BHUKOpPHCTOBYIOTH aBTOMATHYHI METOAM KaliOpyBaHHS Ta
3a0e3neunTr O6e3nepepBHUI KOHTPOJIb METPOJIOTIYHUX XapPaKTEPUCTUK MPUIIAIiB, 110
JI03BOJISI€ 3MEHIITUTH ITOXUOKHU, MOB’s13aH1 3 JTIOJAChKUM (pakTopom. OCHOBHI ITiIXO/IH:

« Bukopucranns BOyJOBaHUX €TAIOHHUX CUTHAIIB ISl CAMOKaJIIOpyBaHHSI.

o Peanizamiss aganTUBHUX aNTOPUTMIB KOPUTYBAaHHS BUMIPIOBaHb y PEXKUMI
peaNbHOro vacy.

o Perynsipae oHoBNIeHHS KaniOpyBaIbHUX XapaKTEPUCTUK y 0a3i JaHUX CUCTEMH.

[ei meTos 3a0e3meuye BUCOKY TOYHICTh Ta MOBTOPIOBAHICTh KajliOpyBaHHs, 1110
€ KJIIOYOBUM (DaKTOPOM Yy MiATPUMII METPOJOTIYHOI BiAMOBIAHOCTI TPUIIAIIB.
Boanouac, ioro BhpoBajKeHHS MNOTpedye 3HAYHUX (PIHAHCOBUX BKJIAACHb 1
CTeI[iaJIi30BaHOTO POrpaMHOTO 3a0e3meueHHs!.

ABTOMaTH3aIisl KamiOpyBaHHS 3HAXOIUTh 3aCTOCYBaHHS Yy BHPOOHHUIITBI,
71a00paTOPHUX JAOCTIIKEHHSIX Ta MEJUYHUX CUCTEMAaX KOHTPOJIIO.

Bukopucranis pe3epByBaHHs Ta Ay0/1I0BaHHA.

JIns  MmABUINEHHS HAAIAHOCTI  3aCTOCOBYIOTBCS METOJIHM  pPE3epPBYBaHHS
BUMIPIOBAIHLHUX KaHAIIB Ta 00poOKu 1HhOpMaIlii:

« BukopucranHs HaATUIIKOBHX CEHCOpIB 1 MPHIJIAIIB 3 METOI0 AyOIIOBaHHS
BUMIPIOBaHb.

o AnroputmMu  OararokaHanbHOi OOpOOKM JaHMX [UIsl YCYHEHHS BiJIMOB
OJIMHUYHUX €JIEMEHTIB.

« BripoBajpkeHHsT METO/IB TOJIOCYBaHHS Ta aJalTUBHOIO BUOOPY HAMOUIBII
JTOCTOBIPHUX JaHUX.

Bukopucranus pe3epBHUX BHUMIPIOBAJIbHUX KaHaliB Ta AYOJIIOBAHHS JaHUX
703BoOJIsie  3a0€3MeunTH  Oe3MepepBHICTh MPOIECY BHUMIPIOBaHb Ta IMiIBULIUTH
HaJIIHHICTB 1H(pOpMAIIii.

JIo OCHOBHHMX TMepeBar HbOr0 METOJy HAJECKUTh MiJBUIICHHS CTIHKOCTI 10
BIIMOB, 3a0e3neueHHs Oe3MepepBHOCTI BUMIPIOBaHb 1 MIABUIIEHHS JOBIPU J0O
OTpUMaHuX pe3ynbTariB. [IpoTe, fioro peamnizaiis moTpedye 101aTKOBOTO 00IaTHAHHS
Ta yCKIAAHIOE 00POOKY JTaHUX.

[ei MeTo MIMPOKO 3aCTOCOBYETHCA B aBlalliiHUX, KOCMIYHUX Ta IPOMUCIOBUX
aBTOMAaTU30BAHUX CUCTEMAX, /i€ HEOOX1/JHA BUCOKA HAJIIMHICTh BUMIPIOBAHb.
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ITopiBHAJILHMH aHAJI3 METOAIB MiJBUILEHHSI METPOJIOriYHOI HAXINHOCTI
iH(popMaliiiHO-BUMIPIOBAJILHUX CHCTEM.

Metoau MiJBUIIEHHS METPOJIOTIYHOI HAIIMHOCTI MAarOTh pI3HI TEepeBaru Ta
OOMEKeHHS. 3acTOCYBaHHS BHCOKOTOYHHMX CEHCOPIB 1 aJTOPUTMIYHUX METOIB
J03BOJISIE 3MEHIIUTH MOXUOKHU, TOAl K METOAM CaMOJAIarHOCTUKH Ta Pe3epBYBaHHS
COpsSMOBaHI Ha WiABUIICHHA OE3BIAMOBHOCTI Ta O€3MepepBHOCTI BHUMIpPIOBAHb.
ABTOMaTH3allisg KaniOpyBaHHS € 0COOJMBO €(EKTUBHOIO JUIsl JIOBFOTPUBAJIOTO
3a0€3MeUeHHs CTa01IbHOCTI CUCTEM.

KomrmiekcHe 3acTocyBaHHS BCIX PO3TJSHYTHX METOMIB JAa€ 3MOTY JOCATTH
HaWBUIIOTO PIBHS METPOJIOTIYHOI HAJIMHOCTI, 3a0€3MeUyoUd TOYHICTh, CTIAKICTD 1
JIOBTOBIYHICTh BUMIPIOBATLHUX CHUCTEM.

[TopiBHsIBHUN  aHaAMI3 METOAIB IMIJABUINEHHS METPOJIOTIYHOT HaIIMHOCTI
1H(pOopMaIIiTHO-BUMIPIOBAJIbHUX CUCTEM HaBeJAEHO y Tabsuui 1.

Tabmums 1. TlopiBHSUIBHMI aHai3 METOJIB IIiJBHINCHHS METPOJIOTIYHOI HaJAIHHOCTI
iHpOpMaIiiiHO-BUMIPIOBAIEHUX CUCTEM

. Cdepa
MeTtoa OcHOBHA MeTa ITepeBaru Henouikn bep
3aCTOCYBaHHS
Bucoka  BapTiCT,

. [Tokpaienns . .
[TiaBuIeHES LOTHOCT] Bucoxka TOYHICTh,TOTpeOa BKOHTpOIb SIKOCTI
TOYHOCTI i CcTaO1IbHICTD peryJysipHOMY BUMIPIOBaHb

BUMIPIOBaHb 4 .
KaniOpyBaHH1
OnepatuBHe . .
lonatkoBi pecypcu,|OiiHka
) BusBneHnns YCYHEHHSI Tpodiem, : ) )
CamojiarHocTuka CKJIaAHICTD CTaOlILHOCTI
HEI0JIag0K aBTOMAaTHYHE S ]
. peai3alii BUMIPIOBaHb
BUSIBIIEHHS 3001B
[TiaBunIeHES . |Bemuka . .
BrockonaneHHs . . YCYHEHHS  IIyMIB, AHajl3 TOYHOCTI
) TTOCTOBIPHOCTI ..,|OOYHCITIOBaJIbHA .
aITOPUTMIB ) BUSIBJIEHHS aHOMaJ1i . BUMIPIOBaHb
BUMIpPIOBaHb CKJIAHICTE
) Kontpoinb e . |ABTOMATHYHHI
ABTOMAaTH3AIIS : MiHiMizalis Bucoxka BapTICTh
} METPOJIOTTUHHUX KOHTPOJIb
Ka1iOpyBaHHS TTI0JICBKOTO (haKTOPY [BIIPOBAIHKCHHS :
XapaKTEPUCTHUK MIPUITaJIiB
[TigBuIeHHA . . be3nepepBanii
JUBALIE besnepepBHICTh 301IbIIICHHS pep
PesepByBaHHs CTIMKOCTI o . . KOHTPOJIb
i BUMIPIOBaHb BapTOCTI CUCTEMU .
BIJIMOB BUMIPIOBaHb
BucHoBku

[TinBuIIeHHS METPOJIOTTYHOT HAAIMHOCTI 1H(POPMAIIHHO-BUMIPIOBAIBHUX CUCTEM
€ BOXJIMBUM 3aBJIaHHSM, I[0 BUMAara€ KOMIUICKCHOTO IMIXOMy Ta BIPOBAKECHHS
CydacHUX TexHoJIorii. B xomi mocmimkeHHs Oyi0 pO3TJISHYTO OCHOBHI METOMIM, SKi
JO3BOJISIIOTH IMIIBUIIUTH TOYHICTh, CTAOUIBHICTH Ta JOCTOBIPHICTb BUMIPIOBAHb.
KoxxeH i3 pO3IISHYTHX METOMIB Ma€ CBOI IlepeBarm Ta OOMEXEHHS, OJIHAK iX
MOETHAHHS JIO3BOJISE JOCIATTH MAaKCHMAJIBHOTO €(PEeKTY.
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OCHOBHI BUCHOBKH JOCIII>KEHHS:

1. IligBUIllEHHS TOYHOCTI BUMIPIOBaHb — KJIIOYOBHH (pakTop y 3a0e3medeHHi
METPOJIOTIYHOT HaAIMHOCTI. BHKOpHUCTaHHS BHCOKOSIKICHUX CEHCOpPIB, METO/IB
udpoBoi KoMmMeHcallli MOXHOOK Ta omTHMIi3alii KaaiOpyBaHHS TO3BOJSE CYTTEBO
3MEHIIUTH CUCTEMATUYH1 TOXUOKU U MiIBUIITUTH CTa0IIbHICTh BUMIPIOBAHb.

2. 3acTocyBaHHSI METOJIIB CAMOJIIaTHOCTHKU — BKJIUBUM €JIEMEHT TiABUIIICHHS
HaJIIMHOCT1 BHUMIpIOBAIBHUX cucteM. CamojaiarHoCTHMKa 3a0e3Ileuye CBO€YacHe
BUSBIICHHSI TOXUOOK, 3MEHIITYIOUH PU3UKHU OTPUMaHHS HEKOPEKTHUX Pe3y/IbTAaTiB.

3. BpockonameHHs anropuTMiB OOpOOKM BHUMIPIOBAaHb — BHKOPHUCTAHHS
MaTE€MaTUYHUX METOMIB, TaKUX SIK (PUIbTpallis CUTHAIIB, aHANI3 BEJIUKUX JAHUX 1
METOJM IITYYHOTO IHTENEKTy, TO3BOJIA€ MIABUIIUTH TOYHICTH 1 JOCTOBIPHICTH
BUMIpPIOBaHb, 3MEHIIIYIOUHN BILIUB BUMAJAKOBUX MOXUOOK.

4. ABToMaru3auis MpOLECIB KadlOpyBaHHS — MIHIMI3Y€ JIOACBKUNM (hakTop 1
3a0e3neuye JOBroTpuBaie 30epeKeHHsI METPOJIOTIYHUX XapaKTepUCTHK npuiais. Lle
CIIPUSIE T1IBUIIICHHIO SIKOCTI BUMIPIOBAHb 1 3MEHIIIEHHIO BUTPAT Ha 00CIYyTrOBYBaHHSI.

5. BukopucTtanHs METO/IIB pe3epByBaHHS Ta yOJIIOBAaHHS — MIJBUIIYE CTIHKICTD
CHUCTEM JI0 BIJIMOB 1 3abe3reuye 0e3nepepBHICTh BUMiproBaHb. HaammikoBi ceHcopH
Ta aIrOPUTMH OaraToKaHaIbHOI OOPOOKH TaHUX CIIPUSAIOTH 3MEHILIEHHIO TMOBIPHOCTI
OTPUMaHHS HEKOPEKTHUX PE3yJIbTaTIB.

3acTocyBaHHS KOMIUIEKCHOTO MIAXOAY 10 MIJABUIIEHHS METPOJOTTYHOL
HaJIAHOCTI 1H(OPMAIITHO-BUMIPIOBAILHUX CHUCTEM JI03BOJISIE 3HAYHO MOKPAIIUTH
AKICTh BUMIPIOBaHb y PI3HUX cepax — BiJl MPOMUCIOBOIO KOHTPOJIIO O MEIUYHUX
JOCTIDKEHb Ta HAYKOBHX eKcnepuMeHTIiB. [lomanpini mocmikeHHS MOXYTh OyTH
COpsIMOBaHI Ha PO3POOKY HOBUX aNTOPUTMIYHUX PIlIeHb, IO JJ03BOJIATH IIIE
e(eKTUBHILIE KOHTPOJIIOBATH Ta KOPUTYBATH PE3YJIbTATH BUMIPIOBAHb y PEXKUMI
peasbHOTO Yacy.
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ON TOYPAL’S UNIQUE FEATURES AND EMOTIONAL
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Annotation. The primary aim of this paper is to examine the the structure, procedure
of the individual poster assessment aimed at shaping Bachelor degree students academic
critical thinking as well as research skills in certain business area. The ongoing research
have witnessed that individual poster creation is able to fullfill the next academic goals
such as assisting students to: demonstrate the ability to evaluate entrepreneurial
effectuation for maintaining a competitive edge, engage critically with theories and
frameworks by applying them to real-world business scenarios, and construct an evidence-
based narrative that explains the situational context and offers recommendations. The
novelty in creating the individual poster is that Bachelor degree students should be capable
of distinguishing between conditions that foster and hinder entrepreneurial leadership, and
should be able to draw conclusions and propose recommendations that will lead to
improvements within the organizations and individuals guided by these entrepreneurial
leaders.
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Key Words and Phrases: individual poster, ToyPal, the evidence of work
engagement, engagement with theory, corporate entrepreneurship, corporate effectuation,
and corporate bricolage, research skills, critical thinking skills, client judgment of
outcome, panel judgment of outcome, original solution.

ToyPal is a cutting-edge website devoted to giving young children engaging, screen-
free storytelling experiences. ToyPal, an Al-powered platform, provides children ages 3
to 6 and their families with personalized, interactive stories that encourage creativity,
emotional connection, and a love of storytelling. ToyPal wants to transform how families
connect with stories by fusing cutting-edge technology with personalization and screen-
free interaction (Agosto, D., 2022).

1. Consumer Perspectives on Storytelling Practices and Difficulties.

— To learn more about the preferences, difficulties, and storytelling habits of parents
or grandparents of small children, do surveys and street interviews with them. Examine
this data to find important patterns, problems, and openings.

— Apply the results to provide practical suggestions for improving ToyPal's
marketing approach, with an emphasis on raising consumer awareness and engagement.

— Deliverables: dataset, recorded interview videos, survey questions, and a slide
deck with a summary of the findings.

2. Perspectives on the Special Qualities and Emotional Advantages of ToyPal.

— Analyze how users respond to ToyPal's unique features, like interactive, screen-
free storytelling and Al-driven personalization. Examine the relationship between these
characteristics and the emotional needs of families.

— Create a social media campaign emphasizing these special advantages. Use data
like customer feedback and engagement rates to test its performance, then report the
findings to make recommendations for enhancements.

— Deliverables: social media post screenshots with stats, taped interview videos, and
a slide show with a summary of the findings.

3. Prospects for Product Development.

— Make suggestions for possible enhancements to ToyPal's product line based on
research findings. To better meet the demands of customers, this could involve adding
new products, increasing personalization choices, or using creative narrative forms.

— Deliverables include mock-up prototypes, a PowerPoint show with a description
of the findings, and recordings of user interviews documenting their reactions to the
prototype.

So, to fullfill stated above tasks the Bachelor degree students have to create the
individual poster considering all the bullet points in the assignment like in the example
provided below:

“In order to ensure creative, fact-based solutions that support ToyPal's vision and
objective, students are urged to use their entrepreneurialism when completing the business
challenge assignments and recommending solutions to the CEO of the company.

At the outset of poster creation, its main aim might be defined as, on the grounds of
studied theories, to come up with research findings to make actionable recommendations
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to enhance ToyPal’s marketing strategy, focusing on increasing customer awareness and
engagement. Moreover, the chosen area of storytelling is considered to be actual due to
the development of artificial intelligence tools in modern social life. A modern technique
for expressing oneself through stories or fairy tales drawn from various media channels is
digital storytelling. A narrative or fairy tale can be portrayed using images, graphics,
music, and sound, including the narrator's voice, thanks to the combination of
conventional storytelling methods and modern resources. Digital storytelling can also be
thought of as traditional storytelling enhanced by multimedia components. On the other
hand, other scholars characterise it as a short story told in a video format. Digital
storytelling may engage older children and inspire them to learn while also helping them
understand complex subjects, according to research on the subject. However, most
modern parents are unaware of digital storytelling, despite its appeal as an innovative
instructional tool. Consequently, the main purpose of the poster is to raise customers'
awareness about ToyPal, persuading them to use it in their lives while bringing up the
children (Aisha, I., & Kaloeti, D., 2021).

Furthermore, the poster body will illustrate the evidence of engagement with theories
in order to accomplish the aforementioned goal. In other words, the poster will show how
[ used entrepreneurial theories like corporate entrepreneurship, corporate effectuation, and
corporate bricolage to address the client's problems. The first hypothesis, known as
corporate entrepreneurship, covers entrepreneurial endeavours, such as strategic
revitalisation, new enterprises, and innovation, within well-established businesses. One of
the challenges customers face might be titled “Traditional Storytelling Habits”. The matter
is most parents get used to bringing up their children with the help of applying bedtime
reading, for example. The problem is that modern life limits people with time so that
parents are pressed for time because of many everyday deals. To catch up with all the daily
activities, entrepreneurs might propose their innovation in the form of ToyPal, making
parents' lives simpler and more productive while educating their kids (Behrens, J., &
Patzelt, H., 2024).

Despite one challenge described earlier in the poster, there is one more issue
regarding customers' trust and belief in the proposed innovation coming from the outside
world. In the frame of the poster, the second challenge might be titled "Personal
Trustworthiness of Business Advertisements for ToyPal".

To realise the market strategy of a product successfully, the corporate effectuation
theory could be helpful. Accordingly, this idea refers to the application of decision-making
concepts in actual ambiguous situations. Explaining the second obstacle, entrepreneurs
may persuade consumers that ToyPal has only good features, making them tempted to
purchase it for their children even if they don't know much about digital storytelling tools.
Customers may make a favourable purchase decision based on the following arguments:
using digital storytelling or audio-visual technology to tell stories helps children develop
their empathy skills; using these tools to tell stories encourages children's creativity and
ability to create engaging environments, as well as their absorption, or ability to focus,
which can be useful when feeding or even teaching a child; children's self-awareness,
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empathy, perspective-taking, and sense of belonging (Malik, M., Altaf, F., & Gull, M.,

2024).

The third challenge faced by modern customers in the period of upbringing and
educating their children might be connected with certain financial difficulties. In the body
of the suggested poster, the third challenge can be titled "Financial Cost Efficiency in
Educating Young Children". The corporate bricolage hypothesis, which is advised when
alternative techniques of innovation would be too costly or time-consuming, can be
applied by the modern, skilled entrepreneur to address the recognised customers'
difficulty. In addition, applying this theory the entrepreneur can solve the issue of
inefficient resource allocation, rationalize the use of existing assets, and carve out
innovative development models.The marketing strategy of ToyPal, which reflects
corporate bricolage theory, aims to convince modern consumers that the digital
storytelling tool may save their family a substantial amount of money by reducing the
need to pay private daycare providers (Malik, M., Altaf, F., & Gull, M., 2024).

The child can be engaged for a while without requiring the time and attention of the
parents thanks to the many features that are typical of the digital storytelling tool ToyPal.
Key features of ToyPal that can allow parents greater flexibility to work remotely or part-
time include: ToyPal creates original stories that concentrate on the kid and make them
the protagonist of each journey, capturing their interest for an extended amount of time.
With no microphones, cameras, or advertisements, ToyPal is designed to be safe and
private. This gives parents total control over their child's experience, and it fosters
creativity and development without the use of screens by providing interactive audio
stories that keep youngsters interested and entertained (Malik, M., Altaf, F., & Gull, M.,
2024).

Before moving on to our poster reflection on client judgement of outcome regarding
the solutions proposed by entrepreneurs based on three business theories, we wanted to
offer evidence to support our recommendations regarding the use of the digital storytelling
tool ToyPal to meet the needs and expectations of customers. Importantly, positive
customer attitudes towards proposed solutions definitely would be viable for both
entrepreneurs because the client base will be increased, leading to higher cash flow, and
for customers, who will be able to improve the quality of their children's education without
distorting parents work-life balance. In a nutshell, the main body of the poster has revealed
three challenges modern customers in the parents category are facing today, such as
“Traditional Storytelling Habits; Personal Trustworthiness of Business Advertisements
for ToyPal; Financial Cost Efficiency in Educating Young Children” which are actual and
popular among young parents who are educating and maturing kids (Tahriri, A., Tous, M.
D., & MovahedFar, S., 2021).

Also, the business solutions were suggested on the grounds of three business theories
named as corporate entrepreneurship, corporate effectuation, and corporate bricolage,
which impacted make solutions in three directions, such as: innovation implementation in
educating kids with digital storytelling tool ToyPal aimed at giving parents more
independence and free time; increasing customers awareness about ToyPal benefits for
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children's mental and cognitive development at a young age aimed at solving parents'
problem of giving profound education to their offspring; and improving the parents'
financial status by means of using ToyPal instead of hiring caretakers and nannies on a
payment basis aimed at giving the parents more time and possibilities to save a budget as
well as enlarge it by taking up some part-time jobs. Overgeneralising, supporting the
above evidence and fact proofs with persuasive, assertive arguments of real-life benefits
for both parents and their kids, have witnessed that the proposed solutions referred to
digital storytelling tool ToyPal are very essential for parents because the problems in the
forms of the three mentioned above challenges have been defined clearly as well as
possible solutions were addressed to the customers meeting their requirements and needs.
Moreover, to our mind, unintended consequences in the form of customer dissatisfaction
and rejection have been considered in the marketing strategy in a way that they are
possible to avoid by creating a website called "Parents' Views on Digital Storytelling Tool
ToyPal" where future customers will have the opportunity to raise their awareness about
product reading, likewise the category of customer feedback™ (Tahriri, A., Tous, M. D.,
& MovahedFar, S., 2021).

In conclusion, for this assignment, Bachelor degree students were tasked with
designing an individual poster in A2 format that articulates strategy for addressing a
client's business challenge through the perspective of entrepreneurial theories. The poster
must effectively illustrate how the entrepreneurial mindset and frameworks acquired
during this course were utilized to formulate solutions. They are expected to conduct a
critical assessment of the tools and techniques employed, linking them to the theoretical
concepts discussed, and to present evidence-based recommendations aimed at enhancing
the client's circumstances. This assessment requires them to produce a poster that
elucidates approach to the client's challenge through the lens of entrepreneurial theories.
They will need to critically analyze your methods and results, relating them to the
theoretical frameworks covered in the module. This exercise will showcase their ability to
merge practical experience with academic knowledge, reflecting a comprehensive
understanding of entrepreneurship principles.
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CTUJTICTUYHE BUKOPUCTAHHS 3BEPTAHDb Y
COMIAJIBHIN MEPEXKI «PEUCBYK»

Scauxk Borogumup

K.(i70JI.H., JOIICHT

Kadenpa ykpaincbkoi dinosorii

Caguyk Cois

3100yBayka BUIOT OCBITH

daxoBuil KOJIeK 3aKiiay BUIIOI OCBITH
«YuiBepcutet Koposnst Jlanunay, Ykpaina

VY cyuacHOMY 1TU(POBOMY MPOCTOPI COIIATIbHI MEPEXKI CTAIH HE JIUIIE 3aC000M
KOMYHIKaIlll, a i BaXJMBUM IHCTpyMEHTOM (OPMYBAaHHS MOBHOI KYJIbTypU Ta
COLIIAJIBHOI 1IGHTUYHOCTI KOpucTyBauiB. OJHIEI0 3 KIIOYOBHUX JIHIBICTUYHUX
OCOOJIMBOCTEH CIIJIKYBaHHSI Y COIMEpExax, 30Kkpema y ¢eicOyil € 3BepTaHHs, sKi
BUKOHYIOTh HOMIHATUBHY, ParMaTH4Hy, €KCIIPECUBHY Ta 1HIII (PYHKIII.

JlocnmikeHHsT CTUIICTHYHUX OCOOJHMBOCTEH 3BEpTaHb y COIIATIbHIA Mepexi
«DelicOyk» 1ae MOKIMUBICTh MPOCTEKUTH 3aKOHOMIPHOCTI IXHHOI'O BUKOPUCTAHHS B
PI3HMX KOMYHIKaTUBHMX CUTYalIsSX, BUSBUTU BIUIMB COLIaIbHUX (DAaKTOPIB HA MOBHY
MOBEJIIHKY KOPHCTYBauiB, a TAKOX BU3HAYUTH IXHIO POJIb Y CTBOPEHHI TOHAJILHOCTI Ta
€MOIIIAHOTO 3a0apBIICHHSI MTOB1JOMJICHb.

ko B3sSTH 10 yBaru GyHKITIOHAIbHE HABAHTAXKEHHS 3BEPTaHb, TO B COIIaIbHUX
Mepekax BOHU BHUKOHYIOTh PI3HI CTWIICTMYHI (YHKINI, cepell AKX IepeBakae
¢daTnuHa (KOMYHIKAaHTH HE BITAIOTHCS, a IXHE 3BEPTaHHS HA MOYATKY MOBITOMIICHHS
BIJIIFPAa€ POJb MPUBITAHHS), HOMIHATUBHO-ANEISATUBHA, eKkcripecuBHa. Lle 3ymMmoBieHo
TUM, 10 3B€PTaHHS JIal0Th 3MOTY HE TUTbKH 3BEPHYTHUCS IO 0COOHU, a i YyCTAaHOBHTH 3
HEI0 KOHTAKT Ta 3aKJIMUKATH JI0 TIEBHUX JIH.

OmpaioBaBiiM  3BEpTaHHA B COLIAJBbHIM Mepexi, 3BEpPTAEMO yBary Ha
CTHJIICTUYHE BUKOPHUCTAHHA, OCKUIbKM (DaKTUYHUM MaTepiajn 3acBiauye, IO Ha
oQiIIMHUX CTOPIHKAX MyOJIYHUX OCIO 3a3BUYAi JTOTPUMaHI MOBHI HOPMH, OCKIJIbKU
pEAAKTOPH, KOPEKTOPH, MEHEIXKEPHU UM 1HIII OCOOU, SIKI BELYTh CTOPIHKH, PEIary0Th
MOBHI TOMIJIKH. SIKIIO %K 3BEPHYTH yBary Ha 3BepTaHHS B KOMEHTApPSIX MiJ JOMHCaMHU,
TO TaM MEPEBAKHO aBTOPH HE 3BEPTAIOTH yBaru Ha JOTPUMAaHHI MOBHUX HOPM, & TOMY
JI03BOJISIFOTH CO01 BUKOPUCTOBYBATH CTHIIICTUYHO 3a0apBIieH1 IEKCEMH Ha MTO3HAYCHHS
3BEepHEHHs 10 0ci0, Hampukiad: «lopori B Xpucrti 6patu i cecrpu!», «3 aHem
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Hapo/UKeHHs, Baciuka», «ToBapucTBO, JaBaliTe CKMHEMOCS [0 KaBYChLID»,
«HetiMoBipHI eMOI11i BUOpaITHLOTO Beuopa 1 111e ChOroH1 Ha TakoMy 3apsiai Big Teoe,
Cepriiky!».

3arajioM 3a JOMOMOTOI0 3BEPTaHHS AaBTOPH JIONMHCIB MOXYTh CTBOPIOBATH
0CcOOJIMBE KOMYHIKaTHBHE TOJIE JIOBIpYM M HIKHOCTI MIX CO0OI0 Ta aapecaToMm ado,
HaBIIaKH, BOPOXKHEU1 Ta He1oBipu. PopMyIn 3BepTaHHS € CBOEPIAHUMH MTOKA3HUKAMH
IPYXHIX / HEAPYXHIX, HmMpux / Oaiimyxkux crtocyHkiB. HaitOuneimn manobavBe
CTaBJIEHHS MU BHUSIBUJIM Yy 3BEpTaHHI JO JIyXOBHHMX 0cC10, Hampukian: «loporui
BJaaauko!», «/lopormii Biaaguko Makcume!», «BceuecHuit muTpomosuTe!»,
«BceuecHi otui, 1opori napadgisnu, Cnasa Icycy Xpucry!»

JlocuTh 4acTo y 3BepTaHHIX BUKOpUCTaHO Jekcemu mnaH / naHi: «lllaHoBHuUiIi
naHe, BY 3BiJIkU Takuii 0ynere?», «[laHi, MmaliTe COBICTb, 1 Bac He oOpaxkanay». [{ikaBo,
10 3 METOI BUPAXKEHHS OOYpPEHHS BUSBISAEMO CYOCTAaHTHB IIIAHOBHUI / IIaHOBHA:
«IllanoBHa, mpornry He oOpaxkatn», «lllanoBHMIA, OOWpaiiTe cloBa». 3BEpTaHHS
HIKOJIM HE € a0COJIOTHO HEUTpaJIbHUM CTHJIICTMYHO 1 ceMaHThuHO. Ha BinMiHY Bij
3araJbHOMOBHHUX HOMIHAI[IH, BOHO BUKOPHUCTOBYEThCS 1 /TS 171eHTU(IKAIlT afpecaTa,
1 )i BUPAXKEHHS CYO €KTMBHO-OLIIHHOTO CTaBJ€HHS J0 Hboro MoBug. Lle
HiATBEPKEHO MPUKIAAaMU BXKUBAHHS PI3HUX (OPM 3BEpTaHHS O OTHIET TIOAMHH 3
00Ky THX, XTO ii oTouye. O. [leM’ssHOBa BBaXkae, 1110 3BEPTaHHS BIATOBIIHO JI0 CBOET
NpUPOIM BHKOHYIOTh HOMIHATHBHY (Ha3Ba ajapecara), AEHKTUYHY (BKa3iBKa Ha
ajpecara), BJIaCHE BOKaTUBHY (IPUBEPHEHHS yBaru ajpecara) QyHKIli. Y coriaibHuX
Mepekax 3BepTaHHS 70 ajJpecaTa BUPAKAE 1 CTaBICHHS apecaHTa 0 HbOTO, Y YOMY
BUSBIISIETHCS TaKOX eKcrpecuBHA GyHKIisA. OQIUidHICTh CHUIKYBaHHS, O€3MepeyuHo,
MIPE3CHTYIOTh T1 3BEPTaHHsI, K1 yTBOPEH1 3 HOMIHAIlIN 0Ci0, 1110 BKa3ylOTh Ha MOCaay
aJpecanTa. 3MEHIYIOTh JUCTAaHUIIO T1 (POPMYJIH, y CTPYKTYpI IKUX € BJIacHI IMEHa 4u
npi3BUCHKa [1].

be3 cyMmHIBY, JEKCUKO-CEMaHTUYHUN BapiaHT (OpPMYyJIH 3BEpTaHHA B
KOHKPETHHX TIOBIJOMJICHHSX 3YMOBJICHHI Hacammepen (hakTopom ocobu ampecara,
PO IO CBITYMUTH MlepeBara y BUKOPUCTaHH1 MEBHUX €TUKETHUX (GOpMYIT 3BEPTaHHS J10
OJIHUX aJpecaTiB ¥ BIACYTHICTb Takux (QopMys — a0 iHIMUX. Ak 0auynMmMo, MOKHA
CTBEP/KYBaTU MPO CBIOMUHN 100ip agpecaHToM (GopMyJs 3BEpTaHHS 3aJI€KHO Bij
MEBHUX OCOOJMBOCTEHN aapecara, HOro HAOIMIKEHOCTI, PIBHS CTOCYHKIB, TPUBAJIOCTI
JUCTYBaHHS Ta 1H.

3BepranHs Ha Bu 70 agpecariB y coIlialbHUX Mepexax 3acBIIUye TIHMOOKY
MoBary ajpecara, HaBiTh 1 Uy KHX JIIOJEH 3 METOIO MOIIAaHYBaHHS, YPEIITi, 1Ie OJHa 3
BJIAaCHE O3HAaK MOBJIGHHEBOIO €TUKETy YyKpaiHliB. be3ymMoBHO, € aBTOpH, SKi
JTIO3BOJISIFOTH CO01 3BEpHYTHUCS HA TH 10 HE3HAHOMUX JIIO/IEH pa3oM 3 eHopaTUBOM, 1110
BKa3ye Ha 3aHeMaJ MOpPAJIbHHX 3acaj cychnuibcTBa. DaMinbsipHi, HaiBHI,
HACMILIKYBAaTi, JOLIKYJbHI, 1HOAl NPUHU3IIMUBI 3BEpPTaHHS 3a3BHYail BIJOMBAIOTH
NOTJISI/ aZjpecaHTa Ha CBIT peyeil, BUSBIAIOTh HOTO JKUTTEBY MO3UIIII0, CBOEPIIHICTD
MUCJICHHS, 3arajlbHUi IHTEJICKTyaIbHUN PpIBEHb; BIII3EPKATIOTh (PaMiIbsIpHO-
noOyToBI CTOCYHKH. Lle He TIIbKM CBIIYUTH MPO HEBUXOBAHICTh AJAPECaHTa, a U
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BUKJIMKA€ B HAC CAMUX 3HEBAry J0 LI€l JIOAMHU, HeOakKaHHs 3 Helo cruikyBarucs. Ha
TH 3BEPTAIOTHCS 3a3BHYAll OJIMH J0 OJHOTO POAMYI, APY31, KOJIETH, MPUATENTI, JTITH.
[Tepur HIk EPENTH Y CIIJIKYBaHHI HA TH, HEOOX1THO MOIIKABUTHUCS, 11O 11€ 3a JIFOANHA
1 9M 11el «MICTOK» Oy/ie Ha KOPHUCTb.

3 METOI0 CHOHYKaHHS J10 aKTUBHOT'O CIPUMHSTTS i IEPEKOHIUBOTO OCMUCIICHHS,
JIOCATHEHHS eMOIIIITHOT0 KOHTAKTY ¥ 3aJly4eHHs JI0 A1aJIoTy JOMUCYBaul MAKCHMAJIbHO
i epEeKTUBHO BUKOPUCTOBYIOTh €KCIPECUBHI1 3aCO0U. ATIEIIOI0YH JI0 CITIBPO3MOBHHUKA,
aJipecaHT OTOTOXKHIOE CMIBOECIAHUKA 3 KUMOCh UM YMMOCh, BUPAXKAE CBOE CTABJICHHS
70 HBOTO, TIOBIOMJISIE TIPO CTOCYHKU 3 HUM, TOOTO Ja€ HOMy CyO’€KTHUBHY OIlIHKY,
3a3BUYAil KEPYIOUUCH 3arajJbHONPUIHHATHMH TPATUIIISIMU i TpaBUIIaMHA MOBIICHHEBOTO
etukety: «gxyro, coHue», «Tapacuky, y nHac piununsg! Tu mo 3a0ys?!»,
«Baacrynwo, Tu - crpabxse Juo! 1 ¢uct Timyci, mo Tu TAKA €!», «JIwoouii
MukoJiaro, nepeHecu BCiX 110TiB 3 YKpaiHU B POCIIO, 2 BOHO HEXal 3J0XHE, JAKYIO
Bke», «Jpy3i! Uekaemo Bac cboromHi B erepi mnporpamu». Taki 3BEpTaHHS
CIPUHMAIOTHCS YNTAYaMH SIK KOMIUTIMEHTH, @ TOMY (hOpMYIOTh MTO3UTUBHY aTMochepy
CHUIKYBaHHS;, CIIPUSIOTh HAJIATOKEHHIO MPUATEILCHKUX CTOCYHKIB MK MOBIISIMH;
BUpPAXalOTh CTaBJIEHHS MOBLS [0 PELUIIEHTa; JOMOMAaramTh 3aBOIOBATH
NPUXWIBHICTh ajjpecaTa MOBJIEHHS; CIPHUSAIOTH pealizalii IHTEHIINH ajapecaHTta
MOBJICHHS; (DOPMYIOTH MOBHE OOJIMYUSI TOTO, XTO TOBOPHTb.

OTxe, 3BEepTaHHS B COIIAJIbHUX MEpPEKaX BUKOPHUCTOBYIOTHCS 3 TIEBHOIO
CTHWJIICTUYHOI0O METOI0 Ta CTBOPIOIOTH JAPYXKHINA/ HEIPYXKHIM MIKPOKIIMAT Y
CHOUIKYBaHHI. Y  COIMEpeXax 3aMiCThb  3arajJbHONPUMHATOrO  MPUBITAHHS
BUKOPUCTOBYIOTbCS ~ €THKETHI (opMynu 3BEpTaHHS, 3a JOMOMOIOI0  SIKUX
BCTAHOBJIIOETHCS KOHTAKT 31 CITIBPO3MOBHHUKOM, peaiizyeThes paTudHa QyHKIlIS MOBH.
3BepTaHHs MEPEBAKHO BUKOPUCTOBYIOTHCS B CTUIIICTUYHO HEHTPATbHOMY TOHI, OJTHAK
y Jomucax Yd KOMEHTapsX 3 EKCIPECHMBHUM 3a0apBIICHHSM apceHal 3aco0iB
CTHJIICTUYHOI BaplaTUBHOCTI 3BEPTaHb 3HAYHO PO3IIUPIOETHCS.

Amnani3 3BepTanb y Mepexi «DeiicOyk» 3acBITUMB, 110 IXHE B)KUBAHHS 3HAYHOIO
MIpOIO 3aJIeKUTh BiJ KOHTEKCTY CITUIKYBaHHS, XapakTepy BIIHOCHH MK y4aCHUKaAMHU
KOMYHIKaIlli Ta MparMaTU4YHUX HamipiB aBTopa. OCOOJMBOCTI OHJIANWH-TUCKYPCY
CHOPUSIOTh IIUPOKOMY BHKOPUCTAaHHIO SK O(MIMIAHUX, Tak 1 HepopMaIbHUX,
€KCIIPECMBHHUX 1 HAaBITh J>KApPTIBIMBUX (OpPM 3BepTaHb. 3HAUHMI BIUIUB Ha BUOIp
CTHJTICTUYHHX 3aC001B MaIOTh COlliabH1 (haKTOPH, 30KpeMa BiK, COIIaIbHUI CTATyC Ta
CTWJIb CITUIKYBaHHSI KOPUCTYBAYiB.

Otox 3BepTanHHs B comianbHid Mepexi «DeiicOyk» € BaXIMBUM 3ac000M
BUPAXEHHSI OCOOMCTICHUX 1 KOMYHIKaTUBHMX HaMipiB, IO BiAOOpakae TUHAMIKY
CYy4acHOTr0 IIU(PpOBOr0 MOBJICHHS.

CnucoK BUKOPHCTAHUX JIKepet
1. Hem’sroBa H. O. JliHrBicTU4YHA CTPYKTYpa Ta FeHIEPHI OCOOIMBOCTI 3BEpTaHb B
YKpaiHCBhKiH Ta ¢paHIly3bKiii MoBax: aBToped. Auc. ... Kaua. guron. Hayk : 10.02.15
«3araigpHe MOBO3HABCTBO». Oneca, 2012. 19 c.
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The terms “world picture”, “world view”, “linguistic world picture”, “linguistic
world view” are widely used in linguistic studies of various areas. Particular attention
in modern linguistic science is attracted by studies devoted to such a phenomenon as
the linguistic world picture. Attempts are also made to investigate the world picture
itself and to understand whether it is universal or unique for each person. This issue
has been studied by such foreign and Ukrainian scientists as Zhaivoronok V.V,
Lysychenko L.A., Zaremska I. M., Humboldt W., Bartmynskyi Ye., Holubovska I.O.,
Venzhynovych N. F., Lukash H.P., Wittgenstein L. and others.

We believe that before proceeding to the description of the phraseological world
picture, first it is to describe each of the above-mentioned terms.

World picture is “one of the forms of world view representation of objective
reality in social consciousness, which is an image of reality mastered in practice, a
component of world view; a holistic picture of reality, primarily a generalized image
of the social environment, which constitutes the initial condition of human existence,
is created in the process of practical activity of people”. (Abolina et al., 2002, p. 271)
This term has got rather a long history and was used not only by linguists but also by
the scientists in different branches such as philosophy, cultural studies, history,
ethnography, sociology, psychology, literary studies, etc. Nowadays the terms
“language world picture” or “linguistic world view” which are the reflection of the
world view in a language have become quite popular. Polish linguist Ye. Bartminskyi
considers the concept of “linguistic world picture” in two versions, which can be
simply defined as “subjective” and “objective” and denoted by the concepts of “world
view” and “world picture.” (Bartminskyi, 2005) Zaremska I. M. suggests that “the
linguistic world picture is a system of ideas about the world that passing through human
cognition become mental constructs reflected at all levels of the language system and
can be transmitted to other members of the community through the means of the
national language” (Zaremska 1., 2011, p. 398). According to Holubovska I.O.
"Linguistic world picture is a world view and world understanding expressed through
linguistic signs, being the linguistic society verbalized surrounding world
interpretation" (Holubovska, 2002, p.36). Zhaivoronok V.V. understands the term
“linguistic world picture” as “a mosaic-like field structure of interconnected language
units, which, through a complex system of phonetic phenomena, lexical-semantic and
grammatical meanings and stylistic characteristics reflects a relatively objective state
of affairs in the environment and the internal state of a person, that is, in general, a
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picture (model) of the world as such” (Zhaivoronok, 2007, p. 15). Language is a mirror
through which a man can learn the most important properties of this world and not only
the real one but also the people’s social awareness, their mentality, national character,
way of life, customs, traditions, morality, system of values, world view.

Thus, we can say that phraseological world picture is a verbally expressed result
of the spiritual activity of a man as a social being, it is a set of all phraseological units
of a language that reflect life in all its manifestations. The world view is a relatively
stable part of the linguistic world picture. Its core consists of various phraseological
units (PUs). In our opinion, the vision of the world, national culture, traditions and
customs of a certain people are reflected through these PUs. Therefore, a certain
language phraseological fund study contains encoded and basic information about a
certain nation, its basic values — both moral and spiritual. It is undoubtedly a promising
direction of linguistic research, which can allow us to understand representatives of
different cultures better and contribute to their mutual and spiritual enrichment.
Phraseological units store information about the history, ethnography, national
psychology, national behaviour of a certain people. Each PU is a carrier of cultural
information of a certain nation, which reflects the historical, cultural and spiritual life
of a certain people.

The centre of a phraseological meaning, of course, is the person himself and his
vision of the world (Zhaivoronok, 2006). Any man first of all compares the world
around with himself, finding certain analogies with his body structure, with his actions
and his personal qualities. This, in particular, is manifested in the use of word
components of a phraseological unit denoting parts of the human body, certain
intellectual and emotional processes, various human activities either physical or verbal.

The study of different languages phraseological symbols makes it possible to
clarify the specifics of linguistic world picture, which is of particular importance. On
the one hand, such analysis creates broad perspectives for various linguistic phenomena
study, such as: phraseological units, symbols, metaphor, metonymy, polysemy,
synonymy, antonymy, compatibility of linguistic units, etc., and on the other hand, it
provides a theoretical and factual basis for compiling dictionaries of various types and
teaching languages to foreign students as they can either coincide both in meaning form
in different languages or be diametrically opposed.

as slippery as an eel — cnu3bKuUii K BYX (IIPO JTIOJMHY XUTPY 1 CIIPUTHY)

Although literally the English phraseological unit contains the component eel —
«Byropy», semantically in both the English and Ukrainian languages they mean almost
the same — “a cunning and dodgy man”. It is known that the eel is a representative of
the species of predatory fish. This fish is capable of producing powerful discharges that
are dangerous to humans and deadly to representatives of the animal world. While the
grass snake is a harmless creature for humans, its poison can be dangerous for animals.
Comparing these facts of the Ukrainian and English languages, one can notice that the
negative assessment in this example is brighter in the English phraseological unit.
Since when transferring the image of a phraseological unit to the moral and ethical
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— ]
qualities of a person, we are not just talking about characterizing such qualities as
dishonesty, insincerity, trickery and duplicity, but also about strengthening such shades
as aggressiveness and threat in the meaning of the phraseological unit.

As stupid as a donkey (an owl) — mypHumii sixk poOka (OyKB. AypHUH SK OCEIN)

compare in Spanish:

bruto (torpe) como un asno — 1ypeHs, Tynuis (OyKB. AypHHii (Tymuit) sIK ocen)

In these phraseological units we observe almost full coincidence of the semes in
all three languages.

Summing up all the above mentioned we see that knowing the differences
between the phraseological world picture of peoples we can better understand and
study the language and culture of various nations and nationalities. “Phraseological
units (PUs) reflect the centuries-old history of the people, the originality of its culture,
way of life, traditions. Therefore, phraseological units are highly informative units of
a language” (Butko, 2024, p. 163) which make up the phraseological world view of
every existing nation.
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ATPUBYT BHYTPIIIHBOI'O BUMIPY MATEMATHUYHOI
KOMIIETEHTHOCTI: CTPYKTYPHO-MATEMATHUYHE
MUCJIEHHSA

Cemenenn Cepriii

JOKTOp Mef. HayK, mpodecop

Cemeneus Jlapuca

KaHIMJIAT TeJ]. HayK

Muxkoaaiiuyk Spociaas

3100yBay BUILOI OCBITH

@axkynbTeT O13HECY Ta chpepu 00CITyroByBaHHS

Jlep>xaBHUI yHIBepcHUTET « X KUTOMUpPCHKA MOITEXHIKAY, YKpaiHa

[IpuitHsATHII HA 3aradbHONIEPKABHOMY PIBHI BEKTOpP PO3BHUTKY, HAlpaBJICHUI Ha
KOMIIETEH13all1}0 MaTeMaTUYHO1 OCBITH, Iepeidavae cydacHe CTYIFOBaHHS CKJIaIHUX
MCUXIYHUX TIPOLIECIB, 3-MIOMDK SKHUX BHOKPEMIIIOEMO CTPYKTYpHO-MaTeéMaTU4yHE
MUCJICHHSI SIK BHYTPIIIHIN MPOSB MaTEMaTUYHOI KOMIIETEHTHOCTI, SIK IMaHEHTHHM
aTpuOyT i OCOOMCTICHO-TICUXOJOTIYHOTO BUMIPY. BHOKpeMIIeHHS CTPYKTYpHO-
MaTEMaTUYHOTO MHCIICHHS B CKJIaJl BHYTPIIIHBOTO TMPOSIBY MaTEeMaTUYHOT
KOMIIETEHTHOCTI ~ 3YMOBJIIOE  HArajbHICTb  PO3POOJICHHS  3MICTOBOTO  Ta
MPOIIECYaTbHOTO KOMIIOHEHTIB METOJUKH KOMIIETCHTHICHOTO HaBUaHHS MaTEMaTHUKH
B HoBiii ykpaincekiit mkom. OpjHak goTenep METOAMKA KOMIIETEHTHICHOT
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MaTEeMAaTUYHOI OCBITH MIJIMIHIOETBCS  TPAJUIIMHOIO METOIMKOI  (popMyBaHHS
MaTeMaTUYHUX 3HAHb, a TMUTAHHS PO3BUTKY CTPYKTYpPHO-MAaTEMATUYHOTO MUCIICHHS
3100yBayiB OCBITH aHiSIK HE TOB’SI3YETHCS 3 peali3alli€l0 KOMIIETEHTHICHOTO MiIXOY.
IcHyroui mpoOTUpPIUYS CTOCYIOTHCS BCIX OCBITHIX JIaHOK 1 3YMOBJIEHI Opakom
JOOCHIKEHb, y SIKUX MpoOJjeMa PO3BUTKY CTPYKTYpPHO-MATEMaTUYHOI'O MUCIICHHS
3100yBaviB OCBITM BHPINIYETHCS B PO3pi3l BUEHHS NP0 AyalbHY MPUPOITY
MaTEeMaTUYHOT KOMIIETeHTHOCT! (ii 30BHINIHI Ta BHYTPIIIHI BUMIpH) ¥ Teopii
PO3BUBAIBHOT'O HABYAHHS MATEMATHKHU.

VY paMmkax OKpeclIeHOi 3arajibHOi ICHXOJIOTO-IIeIaroriyHoi mpoojaeMu Ha dJaci
BHUBYEHHS BHYTPIIIHIX TPOSBIB MAaTEMaTHYHOI KOMIIETEHTHOCTI, SIK-OT ii 0COOMCTICHO-
MICUXOJIOTIYHOTO BHMIpPY, OJIHIEIO 13 OCHOBHUX XapaKTEPUCTUK SKOTO CIYTYy€
CTPYKTYPHO-MAaT€MaTUYHE MUCIICHHS.

[Ipeamer pocnimpxkeHHs nependayae BUCBITIEHHS POAOBOI KaTeropii — NOHSATTS
«TEOpPETUYHE MHUCICHHs» TeopeTHuHe MHCIEHHS — 1€ PI3HOBHUJ II3HABAIBHOI
TUSUTBHOCT1 JIFOJAMHUA Ta BOJHOYAC 3IOHICTh Cy0’ekTa BiAOOpakaTH 00’ €KTUBHY
PEaTBHICTD, 110 3a0€3MEeUYyIOTh BIANIYKAHHS 3aKOHOMIPHOCTEH CTAHOBJICHHS Ta PO3BUTKY
00’€eKTIB Mi3HAHHS, NepeadadaroTh (HOPMYITIOBaHHS HAYKOBUX TOHSATH 1 (hOpMyBaHHS
CHCTEMHHUX 3HaHb. OCHOBY TEOPETUYHOTO MHUCIIEHHS CKJIJal0Th 3MICTOBO-TEOPETUYHI
ii: aHai3, abcTparyBaHHs, y3aralbHeHHS, TJIAHYBaHHS Ta pediexcis.

CTpyKTypHO-MaTEMaTHYHUM HA3MBAETHCS TaKe TEOPETUYHE MHUCIICHHS, IO
3a0e3nedye BIANTyKaHHS 3aKOHOMIPHOCTEW CTAHOBIIEHHS 1 PO3BUTKY 00’ €KTIB
MaTEMaTUYHOTO IMi3HAHHSA Ta TPYHTYEThCS HA MOHATTI «MaTeMaTHYHA CTPYKTYpay.
Ha3Banuii pi3HOBU TI3HABAIBHOI ISTTLHOCTI TIepen0avyac TaKy JOTIYHY CXEMY:

1. ITepepaxoBytoThCcsi Ha3BU 00 €KTIB, II0 BUBYAIOTHCSA B TEOPIi 1 BBAXKAIOTHCS
OCHOBHUMM (HEO3HAUyBaHUMH, IEPBICHUMH).

2. Ha3uBarOThCsS OCHOBHI BIAHOIIEHHS, Y SKHUX MOXYTh NepeOyBaTu OCHOBHI
MOHSITTA 1 K1 BBAXKAIOTHCSI BUXITHUMH.

3. ®opMyIOIOTHCST  aKCIOMH, TOOTO TBEpIKEHHS, sKI NpuUiMaloTbesa 0Oe3
JOBEJCHHS. AKCIOMHU ONKCYIOTh OCHOBHI BIJHOIICHHS M)XK OCHOBHUMH TIOHSTTSIMU
a00 CTBEP/KYIOTh ICHYBaHHS JACSIKUX OCHOBHHUX MOHSTH.

4. CTporo 03Hauy€eThCsl KOKHE MOHATTS MATEMATUYHO1 TEOPIi.

5. 3a1CHIOETBCS CTPOTE JIOBEJICHHS KOKHOTO TBEPIKEHHS (TEOPEMHU), SIKE HE €
akcioMoro. JloBeneHHs 31HCHIOETBCA TUIAXOM JIOTIYHUX MIPKYBaHb (32 3aKOHAMU
JIOT1KW) 3 BUKOPHUCTAHHAM MPUUHSITHX aKCIOM 1 IOBEJICHUX PaHIIIE TBEPIKEHbD.

6. 3riTHO 3 JIOTIKOIO CXOKEHHS Bi aOCTPAaKTHOTO IO KOHKPETHOTO
3aCTOCOBYETHCS TEOPIst - O3B’ SI3YIOTHCA 3aaui.

7. 3abe3neuyeThcsi pediekcis MaTeMaTUYHOrO0 TI3HAHHS — BUKOHYIOTHCS
camMoOaHalli3, CAMOKOHTPOJIb, CAMOKOPEKIIisl Ta CAMOOITIHKA.

YrpoBa/pKeHHsT Takoi JIOTIYHOI CXeMH B TMPOIEC HaBYaHHS MAaTeMaTHUKHU
nependadyae BUKOPUCTAHHS CTPYKTYPHO-MAT€MAaTUYHOTO aHalli3y HaBYaJIbHOTO
Marepiaiy siK 3MiCTOBO-TEOPETHUYHOI JIii Ta pI3HOBUAY CUCTEMHOI'0 aHaji3y. 3TiJHO 3
JISUTBHICHUM I1IX0JI0M /10 MOT0 CKJIaAy BXOJSTh ONepallii, 1110 3a0€3MeUyIoTh:

125



Proceedings of the 1st International Scientific and Practical Conference
"Achievements of Science and Applied Research"

April 7-9, 2025
é% SCIENCE SPACE Dublin, Ireland
e I T et ]

» OOTpYHTYBaHHS TEOPETHUKO-METOI0JIOTIYHUX OCHOB HaBUAIBHOT'O MaTepiaiy;

» 3’SCyBaHHS OCHOBHHMX MaTE€MAaTHYHHX IOHSTH, BIHOMICHD 1 1X BIIACTHBOCTEH
(axciom);

» BU3HAYCHHS CTPYKTypU CHCTEMH O3HAUyBAJIGHUX IIOHSTH 1 BiJHOIICHB,
3’sICYBaHHSI CIIOCOOIB 1X BBEJICHHS (O3HAUYCHHS);

» BUIIUICHHST OCHOBHHX TeopeM (O3HaK, BIIACTUBOCTEH, KpUTEpIiiB),
OOTPYHTYBaHHS iX CTPYKTYpH, CIIOCOOIB 1 METO/I1B JOBE/ICHHS;

» cTpore  MaTemMaTHuHe  OOrpYHTYBaHHS  BHUKOHYBAaHMX  IIE€PETBOPEHB
(anreOpuyHUX, TPAHCIIEHJEHTHUX, TEOMETPUYHUX);

» BHOKpPEMJICHHSI OCHOBHHUX THIIB 3a/1a4, iX CTPYKTypH, IPHIOMIB, CIIOCOOIB Ta
METO/IIB PO3B’sI3yBaHHS;

» pedIiekcito 3aCBOEHHS 3MICTY MaTEMaTHKH.

3BakarouM Ha Te, W0 3MICT MaTEeMaTUKH CKJIAaJaloTh JBa KPYIHI OJOKHU
(TeopeTHuHMI MaTepiay 1 3amadi), nepedir CTPyKTYpHO-MaTeMaTUYHOTO MHUCICHHS
pemnpe3eHTye cxema, mpecTaBieHa Ha puc. 1.

[ CTpyKTypHO-MaTeMAaTHYHUH aHAJII3 ]

A4 \4

Teopetnunuii marepiain 3anaui

A\ 4

[ A6cTparyBaHHs ] [ V3araibHeHHs ] [ [lnanyBaHHA ]

A 4

[ Pedrnekcist 3acBO€HHS 3MICTy MAaTEMAaTHUKH J

Puc. 1. Ilepe6ir CTpyKTYypHO-MaTEMaTUYHOTO MUCIICHHS

3 ommsay Ha JEKapTOBY peallizallilo TPUBUMIPHOI CTPYKTYpH BHYTPIIIHHOTO
MPOSIBY MaTeMaTUYHOT KOMIIETEHTHOCTI 3/100yBayiB OCBITH CTPYKTYpHO-MaTeMaTUYHE
MUCJICHHS TIOEJHYETHCS 3 TIaM SATTIO Ha MaTeMaTHYHWUN Martepial, JOCBIIOM
MaTEeMaTUYHOT JIISUTBHOCTI, CaMOCBIJIOMICTIO  (S-KOHIIEMIII€I0 OCOOMCTOCTI B
HaBYAJIbHO-MAaTEeMaTUYHIN IsUIbHOCT1) Ta MaTEMAaTUYHUMHU 3/1I0HOCTAMHU (pHucC.2).
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Z.. OcoOMCTICHO-TICUXOJIOTIYHUI BUMIp
A

Z 5. MaremaTtnusdi 3110HOCTI

Z 4. CamocsigomicTs (" S-koHmernis") y MaTeMaTH9HIN TisITbHOCTI
7. 3. JlocBig MaTeMaTUYHOI JisUTBHOCTI

Z 2. CTpyKTypHO-MaTeMaTUYHE MUCIECHHS

Z 1. ITam'aTh Ha MaTEMaTUYHUN MaTepial

»
I I I g

0 Y. PediekcuBHO-OLliHHUI BUMIP

Y 1. CamoaHaii3z MaTeMaTUYHOI IISUIBHOCTI

N o ) Y 2. CaMOKOHTPOJIb MATEMaTUIHOT A1SUTBHOCTI
X. HinHicHO-MOTUBANIHHWIA BUMIP

Y 3. CaMmoKkOpeKIIisi MAaTeMaTUYHOL JiSTIbHOCTI

X 1. Ilorpebu maTeMaTUYHOT AISUTBHOCTI
Y 4. CamooLiHKa MaTEMaTUYHOI A1STIBHOCTI

X 2. MoTHBY MaTeMaTUYHOI JISJIBHOCTI
X 3. LliHHiCHI CTaBICHHS 10 MAaTEMATHYHOI JiSJIBHOCTI

Puc. 2. TpuBumipHa cTpyKTypa BHYTPIIITHROTO TPOSBY MaTeMaTHYHO1
KOMIIETEHTHOCTI

3rifHO 3 CHCTEMHUM TIAXOJAOM TaK YTBOPIOETHCS IIUTICHA TIJCUCTEMA —
OCOOUCTICHO-TICUXOJIOTTYHUN BHUMIp MaTeMaTHYHOI KOMIIETEHTHOCTI 3700yBadyiB
ocBiTu [1].

Po3pobiieHHIO  1arHOCTUYHOTO  IHCTPYMEHTapiio, BHUSIBICHHIO PI3HOBHIIB
CTPYKTYPHO-MAaTE€MaTUYHOI'O MHUCJEHHsI 3700yBayiB OCBITH, iXHIM TMi3HaBaJIbHUM
OpIEHTHpAM y HaBYaHHI MAaTEeMAaTUKU OyIyTh TPUCBSUYCHI TTOIATIBIII TOCTIIKEHHS.

CnucoK BUKOPHCTAHHUX JIZKepet
1. Sergii Semenets, Larysa Semenets. Innovative technologies in mathematics
education. Modern science: prospects, innovations and technologies: Scientific
monograph. Part 2. Riga, Latvia : Baltija Publishing, 2024. P. 323-377.
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OCOBJIMBOCTI ®OPMYBAHHS IIIHHICHOTO
CTABJIEHHS /IO BJACHOI'O 3/IOPOB’S1 Y JIITEM
CTAPULIOIO JOUWKLILHOIO BIKY

bepe3oBchka Jlroammia

1.1.H., mpodecop

Caguenko IloJsina

3100yBayvKa BUIIO1 OCBITH 0aKaJlaBPCHKOTO PIBHS
HepxaBuuii 3akiaj «I[iBAeHHOYKpaiHChbKUIA HalllOHATBHUN
negarorigauil yaiBepcuteT iMeHi K. JI. YimmHCcbKOro»

AHoOTaunisi. Y CTarTi BUCBITJIIOIOTHCS aKTyaldbHI NOUTaHHS (HOpMyBaHHS
I[IHHICHOT'O CTaBJICHHS JI0 BJIACHOTO 37I0POB’S y JITE€H CTapIIOro JOMIKUIBHOTO BIKY B
YMOBaX CyYaCHHUX COLIaJIbHUX BUKIMKIB, 30KpEMa BIIfHM Ta €KOJIOTTYHHUX MPOOIIEM.
[ToripiieHHs 310pOB's AITEH CTANO PE3yIbTaATOM YHCICHHUX HETaTUBHUX YMHHUKIB,
cepel AKUX BaXIIUBY POJIb BIJIIrpae HECTAOUIBHICTD Ta CTpecH. Y 11 CUTyaIlli 3aKaaau
JOMIKUTHPHOT  OCBITM TIOBMHHI CTaTH oOcepenkamMu it (OpMyBaHHS OCHOB
310pOB’SI30€PEIKCHHS, HAaBYAHHS TIT€HIYHUX HOPM, aKTUBHOTO CHOCOOY JKUTTS Ta
BIJIMOBIJAILHOCTI 32 BJacCHE 3/10POB’sl.

Karw4oBi cjaoBa: 310poB’s, HIHHICHE CTaBJICHHS, JOMIKIILHUM BIK, 370POBHIA
croci0 KUTTS, AITH CTAPLIOrO JTOMIKIIBHOTO BIKY.

BBenennsi. YpoaoBK OCTaHHIX NECATHIIITh MUTAHHS 30€pPEeKEHHS 370pPOB’S
CTaJIO HAJ[3BUYAITHO BAXJIMBUM Ta akTyalbHUM. [loripmienHs (Gi3uyHOro crany aiten
3YMOBJICHE UHWCJICHHUMH HETAaTUBHUMH YWHHUKAMH, CEpel SKHX CKOJIOTIYHI
npoOJIeMH, COIIATbHO-€KOHOMIUHI TPYIHOIII, MOJITHYHA HECTa0UIbHICTh, MOOYTOBI
Herapasau Ta crpecu. Oco0IMBO HETaTUBHUM € BIUIMB BiMTHU Ha 310pOB’s JiTel. BiitHa
pyiiHYy€e HOpMaJIbHI YMOBH JKUTTS Ta O0€3MeKy, HeraTUBHO BILIMBAE HA 370POB’ S TITEH 1
oOMexye ixHIM (PI3UUHUN, ICUXITYHUN Ta EMOIIIMHUN PO3BUTOK. Y TaKMX HEMPOCTUX
YMOBaX CBHOTOJCHHS 3aKJaJu JOIIKUIBHOI OCBITH BIZITPAOTh KIIOUOBY pPOJIb Y
dhopMyBaHHI B JIITEH HIHHICHOT'O CTaBJICHHS JIO BJIACHOT'O 3JI0POB’S, 3a0€3MeUyHOUH
HE0OXI1JIHE cepeIoBHILE IS il BCEOIUHOIO 3pOCTaHHs Ta HIATPUMKHU.

Y HOpMaTHUBHO-NIPABOBUX JIOKYMEHTaX, 30kpemMa B 3akoHax Ykpainu «Ilpo
ocBiTy» [9], «IIpo nomkineHy oCcBITY» [7], ba3oBOMYy KOMITOHEHT1 IOIIKUILHOI OCBITH
[8], ogHMM 13 TOJOBHUX 3aBJaHb JOMIKUIbHOI OCBITH € (OopMyBaHHA Yy JiTei
YCBIJJOMJICHOT'O CTABJICHHS J10 3JJ0POB’S SIK HAMBUIIO1 )KUTTEBOT I[IHHOCTI.

Mera Ta 3agaui gociaigxeHHsi. Mera crarTi — MnoJjsra€e 'y BHCBITJIEHHI
0CcOOMBOCTEN (POpPMyBaHHS IIHHICHOTO CTaBJICHHS JI0 BJIACHOTO 3JI0POB’S y JiTE
CTapIioro JOWIKUILHOTO BIKY; BHU3HA4eHHI €()EKTUBHUX TIJIXOAIB JO MOro
BIIPOBQ/DKCHHS B OCBITHIM TIpoIec 3aKiaaiB JOIIKUIBHOI OCBITH. 3aBJaHHS
TOCHIJKEHHS: CXapaKTepUu3yBaTH CYTHICTh TOHSTTS «IIHHICHE CTaBJEHHS [0
3I0POB’sD» Yy HAYKOBUX IIXO0JaX; AOCTIAUTH CydacHI BUKIWKH, IO BILUIMBAIOTH HA
3I0pOB’S  JITeH MAOIIKUIBHOTO BIKY; BHU3HAYUTH OCHOBHI HAmpsMH Ta METOAU
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dbopMyBaHHS IIHHICHOTO CTaBJICHHS JI0 BJIACHOTO 3JI0pPOB’Sl B JITEH CTapIIoro
JOIIKITLHOTO BIKY.

Pe3yabTatn pgociaigxkeHHss i ix oOroBopeHHsi. DopMyBaHHS LIHHICHOTO
CTaBJCHHS /IO 370pPOB’S B JOMIKUIBHOMY BIIll € BaKJIMBUM €TallOM y PO3BUTKY
OCOOHUCTOCTI NWTHUHHU, OCKUJIBKM CaM€ B 1€l Mepioj] 3aKJIaJaloThCsl OCHOBU IS
YCBITOMJICHHS BOXKJIMBOCTI 37TOPOB’S SIK HAWBUIIOT IHHOCTI. Y bazoBoMy KOMIIOHEHTI
nomkiapHOi ocBiTH (mami BKJIO) emortiiHO-IIHHICHE CTaBJICHHS 10 3JI0pPOB’S
BU3HAYAETHCS SK YCBIJOMJICHHS [IThbMU 3HAYYIIOCTI BJIACHOTO 3JI0POB’s, IO
BUSIBJIETHCS HE JIMIIE y 3HAHHIX MPO HOTO BAXIWBICTh, a W y MparHeHHi
JTOTPUMYBATHCS 3JI0POBOTO CHOCOOY XHUTTSA. BOHO 0a3yeTbcsi Ha TO3UTUBHOMY
eMOLIIHO-I[IHHICHOMY CTaBJIEHHI [0 (I3MYHOTO0 Ta TCHUXIYHOTO 3J0pOB’S, MIO
nepenbavae BIANOBIAAIBHICTh 32 BJIACHUM CTaH, aKTUBHY Yy4YacTh Yy 3axojax
0370pOBYOT0 XapaKTepy Ta 3aCTOCYBaHHS HAOYTUX 3HAHb Y MOBCSIKIEHHOMY JKUTTI [§].

[IpobGnema dhopmyBaHHS 30pPOBOTO CHOCOOY KUTTSA y JiTeH Oyia mpeaMeTrom
JOCIIPKeHb 0araTbOX Y4Ye€HHMX, IO BHBYAIM ii B PI3HUX acleKTaX. 30Kpema,
TEOPETUKO-TIPAKTHYHI 3acaau 3J0POB’SI30€peKyBaIbHOI TMENaroriKu PO3TISIATICS
O. Bamenkom, C. MomoroMm, C. OMeIbUYeHKOM Ta IHIII, I[IHHICHE CTaBJIEHHS JI0
3M0poB’sl AiTei nomkinbHOro Biky — T. baGrok, A. borym, E. BinbukoBcbkuwm,
H. l'apum, H. [lenucenko, O. KoHOHKO Ta iH.; BEICHHS 37J0POBOTO CIIOCOOY KUTTS —
O. Bakynenko, H. lanunenxo, I.Pimak, JI. CnuBka; KynbTypa 310poB’d Ta
3M0pOB’s130epiraroya KoOMIeTeHTHICTh — 1. AHupromenko, P. beapans, I. bex,
T. boituenko, C. OMenpueHko, O. CaBueHKO Ta 1HIII.

HesBaxaroun Ha HaAsSBHICTH HAYKOBO OOTPYHTOBAaHMX TEOPETHYHUX MOJETEH 1
MPaKTUYHUX METOJMK, OPIEHTOBAHUX Ha (JOpMYBaHHS I[IHHICHOTO CTaBJICHHS JITeH 10
iXHBOTO 3[I0pOB’s, MpaKTUYHA peaii3allis LUX MIIXOJIB Yy OCBITHBOMY IIpOLIECi €
HEJIOCTaTHhO €(DEKTUBHOIO 1 MOTPeOy€e BAOCKOHAICHHS.

JIJ1st pO3KPUTTSI CYTHOCTI MOHATTS «LIHHICHE CTaBJIEHHS IO BJIACHOTO 3[I0POB’5»
PO3KPHEMO 3MICT MOHSATH: «I[IHHICTHY, «CTaBICHHS», «3I0POB’s». 3T1IHO 3 TAYMadyHUM
CJIOBHMKOM YKPAaiHCHKOi MOBHU, TEPMIH «IIIHHICTB)» IMO3HAYAE TE, III0 MAa€ MaTEpiaibHY
a00 JTyXOBHY BaXJIMBICTh, 3HAUUMICTH [1]. I[IHHOCTI € BiJOOpa’KeHHSIM yCTAJICHUX B
CYCIUIBCTBI YSBJICHb MPO TakKl MOHATTS, SIK J00pO, CIPaBeUIMBICTh, MATPIOTU3M,
m000B, Ipyx0a Ta, 3BICHO X, 370poB’s [4, ¢. 1624]. 1li miHHOCTI 3aiiMalOTh BaXKJIUBY
poJib y hopMyBaHHI MOTHBAIIHHOI cpepr 0COOMCTOCTI, BILTUBAIOYH HA 11 TTOBEIIHKY
Ta aKTUBHICTb B KUTTI.

I. bex posrisimae acriekTy OpMyBaHHSI OCOOMCTICHUX IIHHOCTEH, BU3HAYAIOUH
iX K TICHXOJIOTIYHI HOBOYTBOPEHHS, IO BIJIOOpaXKarOTh 3HAYYIIl JJIS 1HAWBIIA
€JIEMEHTH HaBKOJIUILIHBOIO CEPEIOBUIIA, YEPE3 SIKI BIH YCBIIOMIIIOE Ta (DOPMYE CBOE
«Sl», a TakoK BU3HAYAE HAIPSMOK BIIACHOI AisibHOCTI. KOoXXHA SIKICTH OCOOMCTOCTI
BHUpaXKa€ MEBHE CTABJICHHS, 110 MPOSBIISETHCS B KOHKPETHUX MisIX 1 3HAXOAUTH CBOE
BimoOpaskeHHs y BUMHKax [3, c. 11].
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K. ®equeHko TpakTye MOHATTS «CTABJICHHS» SIK CBIIOMY CXWUIBHICTH [ISTH
MEBHUM YHUHOM CTOCOBHO KOHKPETHOTO 00’€KTa, TIPYHTYIOUMCh Ha OI[IHKaxX 1
BITUYTTSIX, 10 (POPMYIOTHCS BHACIIJOK 3aCBOEHHS 3HaHb Ipo el 00 ekt [11].

3a O. €X0BOI0 IIHHICHE CTaBJICHHS JO 3/I0pPOB’S — II€ CUCTEMHE Ta JUHAMIYHE
TICUX1YHE YTBOPEHHS 0COOMCTOCTI, 110 (hOPMYETHCSI HA OCHOBI IIIHHICHO-MOTHBAIIHHOT
cdhepu Ta 3HAHB PO 3J0POB’s, 1 TPOSBIAETHCS Y CBIJOMO OOpaHOMY CIOCO01 JKHUTTS
[6].

[ToHATTS «340pOB’s» TICHO MOB’A3aHUH 3 OHITTIMU «3I0POBHI CIIOCIO KUTTY,
«KYyJbTypa 370pOBOrO CHOCOOY KHUTTS» Ta «KYJIbTypa 3J0pOB’S30€peKeHHS».
«310pOBU CHIOCIO JKUTTS» PO3IIISJIAETHCA SIK B3a€MOJiS BHYTPILIHIX 1 30BHINIHIX
YMHHUKIB, 1[0 BIUIMBAIOThH HAa (ByHKIiOHANBHMI cTaH opraHismy momuau [1]. Horo
BU3HAYAIOTh SK TapMOHIMHUN CMOCIO JKUTTEMISUIBHOCTI, IO BKJIOYAE PO3yMHE
MOEHAHHS Tpalll Ta BIANOYMHKY, 30aJIaHCOBAHE Xap4yyBaHHS, (PI3UYHY aKTHUBHICTH,
JTOTPUMAaHHS TITI€HU, BIAMOBY BIJ IIKiJJIMBUX 3BHUYOK Ta MO3WTHBHE CTABJICHHS 10
xuTTA [10, ¢. 119]. O3Hakamu 370pOBOTO CIIOCOOY KUTTS € BIAMOBIAIbHE CTABICHHS
710 (pi3UYHOTO Ta MCUXIYHOTO CTaHY, 3JaTHICTh PETYJIOBATH BIUIMB PI3HOMAHITHUX
YUHHUKIB 1 OpraHi3allis peKuMy JHS, 10 CIpUsE ONMTUMAIbHOMY (DYHKI[IOHYBaHHIO
opranizmy [12].

3a T. AnzproieHko, (popMyBaHHS OCHOB 3J0POBOTO CIOCOOY JKHUTTS y JITEH
CTapLIOr0 JOWIKUIBHOIO BIKY MOXJIMBE 3aBISKM 1X I[CHUXO(1310J0TTYHUM
OCOOJIMBOCTSIM, OCKUIBKM Yy JUTHHU PO3BUBAIOTHCSA oOOpa3Hi (opmMu mMi3HAHHS
JOBKULJIS, 110 JI03BOJISIE IM ONAHOBYBATH PI3HOMAHITHY 1H(OpMAII0O PO OCHOBU
3JI0POBOTO CIIOCOOY KUTTS BiJ] KOHKPETHHX MOHSTH 0 iX B3a€EMO3B’A3KiB; OPMY€ETHCS
3/IaTHICTh ONEpPYBATH YSBIECHHSAMH, 110 CYTTEBO PO3IIUPIOE MEXKI IXHBOTO Mi3HAHHS
MIOJI0 TaKWX EJEMEHTIB 3J0POBOTO CIOCOO0Y KHUTTS, SK JOTPUMAHHS PEXUMY,
TITI€EHIYHUX TPOLEAYP 1 PYXOBOI aKTUBHOCTI; MISUIBHICTH JITEH COpsiMOBaHa Ha
B32€EMO/III0 PI3HUX MOTHBIB, 1110 3a0€3Meuye rapMOHIHE MOE€AHAHHS iXHIX OakaHb Ta
iHTEpeciB [2].

dopMyBaHHS 310pOBOi OCOOMCTOCTI IUTUHM JOMIKUIBHOTO BIKY — 1€ CKJIaAHUIMA
nporec, mo O0a3yeTbcs Ha B3a€EMOJIII BCIX YYAaCHUKIB OCBITHBOI MJISUTBHOCTI Ta
BUKOPUCTaHHI Cy4YaCHUX METOJIB OpraHizailii HaB4aHHSI.

Jnst  3a0e3nedyeHHs ONTUMAJIbHOI PYXOBOI AKTHUBHOCTI JIT€ Ba)KIMBO
CTBOPIOBATH YMOBH, fKi CHPUSTUMYTh iXHI CaMOCTIMHINA pyXOBid iSIILHOCTI,
3aCTOCOBYIOYM pI3HOMaHITHI MeToau HaBuaHHs. OCBITHIM Tpolec y 3akiajil
JOUIKITBHOI OCBITM TOBHHEH OyTH TBOPYUM 1 OpIEHTOBAaHWM Ha I1HAMBIAyasbHI
noTpeOu JiTeH, 0 T03BOJIUTh 3HAYHO MIABUIIUTH €(EeKTUBHICTH (POPMYBAHHS B HUX
I[IHHICHOT'O CTABJICHHS JI0 BJIACHOTO 3/I0POB’SI.

3MIiCT poOOTH BHUXOBATENbKH 3aKJIaqy JAOMIKUIBHOI OCBITU 3 (OpMYyBaHHS
IIHHICHOTO CTaBJIGHHS JI0 3J0pOB’S y JiTel CcTapumoro AOUIKUIBHOTO BIKY
BH3HAYAETHCS BIAMOBIAHO 0 YMHHHUX MPOrpaMm i 3akKJIaiB JOMIKUIEHOI OCBITH,
30KpeMa dYepe3 peasizallilo TaKUuX HaNpsSMiB, SK: 3HAYCHHS 370pOB's, (i3UUHUMN
PO3BUTOK, PO3YMIHHSI BOXKJIUBOCT1 BJIACHOTO TL1a, O3HAHOMJIEHHS 3 YAHHUKAMH, 110
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BILJIMBAIOTH HA 37I0POB’ S, POJIb PyXOBO1 aKTUBHOCTI B )KHTTI JIIOJIMHU, 3HAYCHHS COHIIS,
MOBITPSI Ta BOAM ISl 370POB’s, OpraHizailisi IpaBUIBLHOTO PEeKUMY IHs, Oe3reka Ta
npoduIakTUKa 3aXBOproBaHHs [5, ¢. 102].

VY poboti 3 AITbMU HEOOXITHO BPaxXOBYBaTH IXHIM €MOIIHHO-TICUXOJIOTIYHUHN
PO3BUTOK, CTABJIEHHS JI0 310pPOB’s, CTBOPIOIOYM YMOBH JUIsl (JOPMYBAHHS TO3UTUBHUX
3BHYOK Ta OCOOHMCTOI BIAMOBIJAIBHOCTI 32 CBOE 370pOB’s. 3aBIaHHIM € HE JIMIIC
HaJaHHS 3HaHb, a W MOTHUBaLii A0 3J0POBOIO CHOCOOY >KUTTS, CTUMYJIIOBAHHS
OaxxaHHs AiTed n0atu mpo cBoe€ (I3MYHE Ta NCcuxiyHe Osaromonyyys. st nporo B
poOOTI 3 AIThbMU HEOOXITHO BHKOPUCTOBYBATH PIZHOMAHITHI METOAM Ta (HopMH
poOOTH, 30KpeMa 1HTEPAKTUBHI 3aHATTA, JUAAKTUYHI irpH, (QI3KYyIbTYpPHI XBUIUHKHY,
ITpOB1 BNpaBU Ta 3aBJaHHS, [0 CIPUATUMYTh PO3BUTKY BMiHb pOOWUTH BHOIp Ha
KOPHCTb 3/I0pOBUX 3BUYOK 1 HaJJaBaTH JTOIIOMOTY OJJHOJIITKaM y LIbOMY ITPOLIECI.

KoHcraryBanpHuii eTan AOCHI)KEHHsI OyB COPSIMOBAaHUM Ha J1arHOCTHKY PIBHS
c(hOpMOBAHOCTI I[IHHICHOTO CTaBJIEHHS JI0 BJIACHOTO 3JI0POB’S y MITE€H CTapIioro
JOLIKUIBHOTO BIKY. Y Tpoueci poOdOTH 3 JITbMU BUKOPUCTOBYBAJIM Pi3HI METOJHU,
30KpeMa CIIOCTEPE)KCHHS 3a JUUIBHICTIO JiTel Ta 11  aHami3, NpOBEJCHHS
IHIUBIAyaJIbHUX O€Cil, BAKOHAHHS CIIeI[lajbHO PO3pPOOJICHUX MPAKTUUYHHUX 3aBJaHb,
MOJICTIIOBaHHS MPOOJIEMHUX CUTYyallidl JUIsl OI[IHKKA CTaBJCHHSA IiTeH 10 BIACHOTO
310pOB’sl.

OTpumaHi JaHl 3acBIIYWJIMA HHU3bKUH pPIBEHb C(HOPMOBAHOCTI LIIHHICHOTO
CTaBJCHHS 1O BJIACHOTO 3JI0OPOB’S CEepea JiTe CTapIioro MOMIKUIBHOTO BIKY.
BinbIIicTh yYaCHUKIB €KCIEPUMEHTANIbHOI Ta KOHTPOJIBHOI IPyN HE Malld YITKOTO
YCBIIOMJICHHSI 3HA4YeHHS 3[0pOB’Sl JJIs BIACHOTO JKUTTA 1 Ojaromoiydds, He
BUKOPUCTOBYBAJIM 3HAHHA PO 3A0POB’S Y MOBCSIKICHHOMY JXHUTTI HE pPO3yMUIH
BAYKJIMBOCTI JOTPUMAHHS KYJIbTYpPHO-TIFIEHIYHUX HOPM.

®opMyBaIbHUN €Tan eKCIEePUMEHTAIbHOIO JTOCIIPKEHHS BKIOYAaB TPU €TaIu:
1H(pOpPMaIIITHO-OCBITHIM, MPaKTUKO-30pIEHTOBaHUM, pedIEKCIMHO-OLIHHUN  Ta
M1JICYMKOBUH.

Mertoro nepioro, iHGOpMaIiifHO-OCBITHLOTO eTany, 0yyio (opMyBaHHS y IITEH
MOYATKOBUX YSIBJICHD PO 310POB’S, 03HAHOMIICHHS 3 YUHHUKAMHU, [0 CIIPUSIOTH HOTO
30epekeHHI0. BrpomoBxk 1pOro eramy JITH 3aCBOIOBAJIM IMOHSTTS 3/10pOB’S,
YCBIJOMIIIOBAJIM BaXKJIMBICTH 370POBOr0 CHOCOOY KHUTTS, OIMAHOBYBAJIW IpaBUiia
ririeHu, HeoOX1H1 JUIA MIATPUMKH (PI3MIHOrO Ta eMoIliiHOro KoMdopty. Y poboTi 3
JITBMHU 3aCTOCOBYBAJIM IHTEPAaKTHBHI METOAM HaBYaHHS, IO CIPUSIIM AKTHUBHOMY
3aJy4eHHIO JI0 OCBITHBOT'O TMpoIecy. 30KpeMa, MPOBOAMIM TEMaTHYHI 3aHATT,
OpraHi3oByBaJii  OOrOBOpPEHHSI 3  €JIE€MEHTAaMH  MOJICTIOBAHHS  IOBEJIHKH,
BUKOPUCTOBYBAJIM 1HTEPAKTUBHI BHOpaBH. JiTH qojiydanucs 10 IHTEPaKTUBHOI T'pU-
nociimxennsa «llomopoxx no kpaiHu 310pOB’s», BUTOTOBJISUIM TBOPYI MPOEKTH Yy
dbopmati mocrepiB «Moi KOPUCHI 3BUUKU.

[IpoimtocTpy€emMo MpUKIaIaMU.

3aBnanns 1. «CxkapOHUIISA 310pOB’ s
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Merta: po3mHMpPUTH 3HAHHS AITEH MPO CKIATHUKK 3J0POBOTO CIIOCOOY KUTTS;
PO3BUBATH HABUYKK KOMAaHIHOT POOOTH, JIOTTYHE MUCIICHHS.

Marepianu: CKpUHbKA, KapTKHA 13 300pa)KeHHSMU PI3HUX 3BUYOK, MPEIMETHU-
CUMBOJIH 3710pOB’s (s1071yKO, 3yOHA ITITKA, M sT4, PYIITHUK TOIIIO), 3aTaJIKH.

[Ipouienypa BukoHaHHs: BuxoBaTenbka poO3MOBIIAE MAITSAM JIETEHIY PO
3ary0seHy «CkapOHUIIO 30pOB’s», y SKil 310paHi BCl CEKPETH 30POBOTO KHUTTSL.
{06 ii BigKpUTH, TITSIM TOTPIOHO BUKOHATH 3aBJIaHHS. 3aBAaHHS JJIs JITCH:

1. Po3mi3HaTH KOPUCHI 3BUYKH: JITSAM IPONOHYIOTHCS KapTKH 13 300paKeHHIMU
pi3HUX Jiii. BOHM MOBUHHI PO3ILINTH iX HA «KOPUCHI» Ta IIKIIJIMUBI», TOSCHUTH CBIN
BUOIp.

2. Bigragatu 3araiku: Ha KOXKHOMY eTami mofopoxi a0 «CkapOHHUID» IiTH
pPO3rajlytoTh 3araJiki Mpo 3/I0pOB’s, TIri€HY, MPaBUJIbHE XapuyBaHHS.

BukonaTtu i3nyHi Bopasu: o0 OTpUMATH KITI0OY Bl CKPUHBKH, JITH BUKOHYIOTh
HEBEJIMKUN KOMIUIEKC PyXaHKHU.

Ha pednekciitHo-oniHHOMY eTami JiTH MiJCyMOBYBaJIM OTpPUMaHI 3HAHH,
aHaI3yBaJdu BJIACHHUM MTOCBIJ, PO3MIPKOBYBAlM HaJ THM, SK CHOPMOBaHI 3BUYKU
BIUTMHYJIM HA TXHE CAaMOMOYYTTS Ta MOBEJIHKY Yy MOBCAKICHHOMY KHUTTi. Y Mpolieci
poOOTI BUKOPHCTOBYBAJIM CIOKETHO-POJIbOBI Ta MWUAAKTWYHI iTpW, 3aBIaHHS Ha
matdopmi LearningApps.org, TBopui BripaBu. it ckiaganu icTopii Mpo 3710POBHiA
CIOCIO KUTTS, PO3raJyBaJii 3arajkd, MOJACIIOBAIIM CHUTyallli, TMOB’s3aHl 3
JOTPUMAHHSM 370POBOT0 CIIOCOOY JKUTTH.

Hanpukian, Brpasa «/lepeBo 310pOBUX 3BUUOK»

MeTta: yCBIIOMJIGHHS JAITbMH BJIACHOTO BHECKY Yy 30€peKeHHs 310pOB’f,
pediekcis.

Marepianu: mabia0H JiepeBa (300paxeHHs 0€3 JIMCTOUYKIB), KOJIbOPOBI ManepoBi
JUCTOYKH.

[Tpouienypa Bukonanus: KoxHa TuTHHA OTPUMYE JTUCTOYOK, HA IKOMY THIIE 200
MaJIIO€ 3JI0POBY 3BUUKY, SIKy BOHA BXKE JOTPUMYEThCS a0o IaHye po3BuBaTh. JliTH
MPUKJICIOIOTH JINCTOUYKHU Ha «JlepeBo 310poB’s» Ta MOSCHIOIOTH CBii BUOIp.

Ha 3axirouHoMy ertami JOCHIIKEHHS 31MCHIOBAIM OLIIHKY pPEe3YyJbTaTUBHOCTI
BUKOPUCTAHUX METOJMK 1 MIAXOJIB, aHAJII3yBaIM 3MIHH Yy CTaBJICHHI JITEH 10
BJIACHOTO 3JI0pPOB’sl, (POpMyBaHHI KOPUCHHUX 3BUYOK. JIiTH MpaloBaiyd HaJ TBOPUUMHU
MPOEKTaMH, Y AKX PO3KPUBAIN 3HAYCHHS 37I0pOB’S, BU3HAYAIN KOPUCHI 3BHUYKHU Ta
iXHIM BIUIMB HAa CaMOIIOYYTTs, PO3pOOJIsIIM PEKOMEHJAIll Il OJHOJITKIB MIOJ0
BEJICHHS 3JJOPOBOTO CITOCOOY KUTTSI, CTBOPIOBATIM HA0YHI MaTEpialin, 110 Bi0OpaKaiu
OCHOBHI aCIeKTH 30€peKEeHHS 3/I0pOB’ s, 30KpeMa 30aaHCcoBaHe XapuyBaHHs, (PI3UUHY
aKTUBHICTh, JOTPUMAHHS PEXKUMY JHS Ta BAKIUBICTh BIAMOYUHKY. OKpIM LbOTO, IITH
BUKOHYBAJIM IHTEPAKTUBHI BIIPABH, TPAKTUYHI 3aBAaHHS Ta Opasid y4acTh y AUCKYCIsX,
10 CIIPUSIIA OCMHUCIICHHIO M 3aKPIIEHHIO OTPUMAHUX 3HAHb.

[IpoimocTpyeMO MPUKITaTaMHU.

3aBnanHs «Kapra 310poB’s»
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Mera: cucremarusailisi 3HaHb JITEH MpPO 3J0pOBUK CHOCIO KUTTS, PO3BUTOK
HAaBUYOK POOOTH B KOMaH/I1, KpeaTUBHE MUCIICHHSI.

Martepianu: BaTMaH, KOJIbOPOBI MapKEPH, BUPI3KHU 3 )KypHAIIB, HAJIIKH, CTIKEPH,
UTrocTpartii.

[Ipouienypa BukoHaHHsA: BuxoBarenbka NPONOHYE HITSAM YSIBUTH, 110 BOHH
cTBOpIOlOTh «KapTy 310poB’s» — CBO€pIAHMN MYTIBHUK IS OJHOMITKIB. JliTn
BHU3HAYAIOTh TOJIOBHI CKIIQJHUKH 3/I0POB’S Ta PO3MOJAUISAIOTH iX Ha 30HU: «310poBa
i’ka» (KOpUCHI NPOAYKTH, 30ajJaHCOBaHE XapuyBaHHs ); «AKTUBHMI pyx» (CHOpT, irpH,
¢b13uuHi BripaBu); «YucToTa 1 ririeHay (MUTTS PYK, JAOTJISA 3a TiIoM); «BiamounHox i
COHY» (PEXHUM JIHSI, €MOIIiTHE 3I0POB’ ).

Odopmrnenns xaptu. JiTh Mamiol0Th ab0 HaKICIOIOTH 300pa)KEHHS, IO
BIJIMOBIAAIOTh KOXHOMY PO3IUTY, JIOJAI0Th KOPOTKI mianmucu 3 mopagamu. [lo
3aBEPLICHHIO KOXKHA IPYIIa IPE3EHTYE CBOKO KAPTY, MOSICHIOKOYH il 3HAYCHHS Ta JAal04U
pexomenpaiii oguHomrtkaM. Peduexcis. O6roBopennss y rpymi: o HOBOro BH
ni3Hanucs? SIky 30HYy Ha KapTi BU BBaxkaere HaiBaxiupimoro? o Bu Oynere
3MIHIOBATH Y CBOEMY CIIOCO01 KUTTS?

Pesynbratu, oTpuMaHi Ha KOHTPOJIBHOMY €Tari JOCIHIJKEHHS, MiATBEpIUIIN
CYTTEBE 3pOCTaHHS PiBHS CPOPMOBAHOCTI IIHHICHOTO CTaBJICHHS IITEH CTapIIoro
JOIIKUJIBHOTO BIKY J1I0 BiacHOro 370poB’s. Ile cBimuuth 1po e(EKTUBHICTH
3alPONOHOBAHOT E€KCIIEPUMEHTAIbHOI METOAMKM Ta 1l NO3UTUBHUM BIUIUB HA
MIJBUINCHHS OOI3HAHOCTI JIITEH IIOAO0 BaXIMBOCTI 370poB’s, (popMyBaHHS
BIIMOBIJAIBHUX 3BMYOK 1 MOTHUBAIIIT O IOTPUMAHHS 3/T0POBOT'0O CIIOCOOY KHUTTH.

BucnoBku. ®opMyBaHHs IHHICHOTO CTaBJIEHHS J0 BIACHOTO 3[J0POB’S Yy JiTEH
CTapIlIOTo JOMIKIILHOTO BIKY € BaXKJIMBUM €TArlOM iXHHOTO PO3BUTKY, OCKUIBKH CaMe
B LIl mepiof] BiA0YBaOTHCS 3MIHHM B YCBIJOMJIEHHI 3HAUEHHS 3/10POB A, 3 SBIIAE€THCS
pPO3yMIHHS HEOOXITHOCTI MIATPUMKH 3J0pOBOro crmocoOy »xutta. Lleir mporec
B1/10YBA€THCS Y€pPe3 3aCBOECHHS €MOIIINHO-I[IHHICHUX Opi€HTAIlIH, III0 OXOILTIOITh HE
JIMIIIE 3HaHHSA 3/I0pOB’s, a ¥ 37JaTHICTh YCBIAOMJICHO 0OMpaTH MOBEAIHKY, COPUSITIUBY
JUTs1 loro 30epeKeHHS.

Cnucoxk BUKOPUCTAHUX JIKepeT
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412 c.

7. 3axon Yxkpainu «lIpo momkineHy ocBiTy». Bimomocti BepxoBuoi Panu Ykpainu
Bim 06.06.2024 p. Ne3788-IX / BepxoBHa Pama VYkpainu. Kuis, 2024.
URL.: https://zakon.rada.gov.ua/laws/show/3788-20#Text

8. Ilpo 3arBepmxenHs bazoBoro koMmnoHeHTa IOMIKIILHOT OCBITH B YKpaiHi. Hakas
MOH Bix 12.01.2021 poky Ne33. URL: https://mon.gov.ua/ua/osvita/doshkilna-
osvita/bazovij-komponent-doshkilnoyi-osviti-v-ukrayini

9. IIpo ocBity : 3akon VYkpainu Big 05.09.2017 p. Ne2145-VIIL
URL: https://zakon.rada.gov.ua/laws/show/2145-19#Text

10. Pubanxo JI. M. Tlenaroriuai ymoBu (opMyBaHHS 370pPOBOI'0 CHOCOOY KHUTTS B
CTYJIEHTCbKOi MOJ0J1. BicHuK UYepHIriBCbKOr0 HAIIOHAJIBHOTO NEeAaroriyHoro
yHiBepcutety. Cepis: [lenaroriuni Hayku. dizuune BuxoBanHs ta ciopT 2017. No 147
(2), c. 118-121.

11. ®enuenko K. CyTHICTH 1 CTPYKTypa MOHATTA «IIHHICHE CTAaBIEHHS JI0 3/I0POB’ s
y CTYIEHTIB YHIBEPCUTETIB HAyK NP0 >KUTTS Ta HABKOJHUIIHE CEPEAOBUILECY.
[legaroriuni Hayku: Teopisd, icTopis, iHHOBamiiHi TexHojorii, 2020, Ne 10 (104)
URL: https://pedscience.sspu.edu.ua/wp-content/uploads/2021/07/31.pdf

12. IubGynbscbka, O. B. ®opMyBaHHS rOTOBHOCTI MalOyTHIX YUYMTENIB MOYaTKOBOL
IIKOJIM 1O BUXOBAHHSA Y MOJIOJIINX HIKOJISIPIB KYJIBTYPH 3/10pPOB'A30€pEKEHHS: IUC. ...
kaug. nen. Hayk: 13.00.04. Xmenbuunpkuii 2021.

OIJIOJIOI'TYHA OCBITA B YHIBEPCUTETAX
HIMEYYUHU

IxonnikoBa Mapuna BaJsepiiBHa

JIOKTOP TIeJIarOT1YHUX HayK, Ipodecop
Kadenpa iHo3eMHUX MOB

XMeNbpHULIBKUHY HAI[IOHATBHUHN YHIBEPCUTET

[Ipo6nema mpodeciiiHoi MiArOTOBKHU (DII0JIOTIB MOCTAE K OJIHE 3 HANUOLIBII
aKTyaJIbHUX MUTaHb MEJaroriyHol HayKd, BiJ PO3B’sI3aHHS SIKOTO CYTTEBOIO MIPOIO
3aJIEKUTh YCHIIIHICTh peati3allii IporpaMu AyXOBHO-KYJIbTYPHOI'O PO3BUTKY KpaiHU.
Po3po6ienHs 3MiCTy OCBITHIX MporpaM MpoQeciifHoi miAroToBKU (Hij0I0riB, METOIIB
1 TEXHOJIOT1M HaBYaHHS BHUMArae JETaJbHOTO aHaji3y MOPYIIEHOI MNpodiieMHu 3
y3arajibHEHHSIM BITUM3HSHOTO Ta 3apyODKHOIO JOCBILY. 3BEPHEHHS JI0 JAOCBIAY
npodeciitHoi miaAroToBku (PisonoriB y HiMmeyunHi 3yMOBIIEHE BUCOKOIO SIKICTIO BUIIO1
dimosnoriyHoi ocBith B HiMewuwnHi, ii BIMOBIIHICTIO BUMOTraM bosIoHChKOT KOHBEHIII1
(1o 3acBiTUyIOTh Matepianu Ta nokymeHTu Kondepenii pekropis BH3 Himeuunnu
(HRK), MinictepctBa ocBitu Ta Hayku (BMBF), HaykoBoi Pagu (Wissenschaftsrat),
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[TocriitHO1 KOH(epeHIlii MIHICTPIB OCBITH 1 KyJabTypu 3emenb (KMK)), akTuBHUM
BIIPOBAHPKEHHSIM KOMITETEHTHICHOTO M1JIX0/1y, PO3POOJIEHHSM JIepKaBHUX CTaH/IapTIB
MiATOTOBKH (UIONOTIB, M0 Hapa3i € aKTyalbHOI MPOOJIEeMOI0 A YKpaiHCBKOi
cucTeMr BHIIOI oOcBiTH. HimeuunHna 3aBxkaum Oyna 1 3aJHIIAETHCA PYIIEM
IHTErpalifiHUX MpoleciB y €BpOIll, € TPEThOIO JEPHKABOIO y CBITI 32 €KOHOMIYHOIO
HOTYXKHICTIO.

Himeuunna — denepatuBHa aepkaBa, J10 CKJIQay sIKOi HUHI BXOIUTH 16 3emMerb-
cy0’extiB (10 13 HMX — Tak 3BaHl cTapi 3emill, L0 NepedyBak y CKiaal 3axiJaHoi
Himeuunnu; 6 3emens yrTBOpeHO Ha Ttepuropii komumHboi HJP: bepmin,
MexknenOypr — Ilepenns [lomepanisi, bpannepOypr, Cakconisi, CakcoHis-AHIajbT,
Tropunris). 3rigao 3 KoHcruryiieto, koo nmuTanb y chepl peamiszaiiii Aep>KaBHUX
NOBHOBaXEHb 1 BHUKOHAaHHA JEpKaBHUX 3aBJaHb IepeOdyBae B KOMIIETEHIIIT
benepanpHOrO LEHTPY Ta cy0’ektiB. DeaepanbHi 3eMJIl MalOTh YIOBHOBAKEHHS U
cyBepeHiTeT y ramy3i kynbTypu (Kulturhoheit), MmoxyTh yxBasoBaTH 3aKOHOAABYI
aKTH, 1110 CTOCYIOTHCS IIKIJIbHOI, BUILIOT OCBITH, OCBITH JOPOCITHUX.

JlocmimKyroun TIEPCTIeKTUBHI HAMpSIMH  PO3BUTKY (DUTONOTIYHOI OCBITH B
HiMmeuunHi, HaroaocuMo Ha MO3UTUBHUX Ta HETATUBHUX TEHJICHIIISIX B CUCTEMI BUILIOT
ocBiTu. JlemeHTpamizamisi ympaBiIiHHS CHCTEMOIO BHIOI OCBiTH HiMeyunan
BMOKIJIUBIIIOE PI3HOMAHITTSI, OPIEHTAIII0 HAa PO3B’sI3aHHSI MPOOJIEM 1 3a0BOJICHHS
Oe3nocepenHiXx MOTped TpoMaAsH y JEMOKpPaTHUYHIM JepkaBi, MaKCHMallbHE
BpaxyBaHHS OCOONMMBOCTEH cy0’ekta deneparii, cnenudiku oprasizaii mporecy
niAroToBKU (axiBIiB BIAMOBIIHO [JI0 iXHIX KOHKpeTHUX moTped. BomHouac
JCIeHTpaNi3allisl 3yMOBIIOE UYUCICHHY KUIBKICTh BIAMIHHOCTEH y CHCTEMi BHIIOI
ocBiTu. Ha mijmcraBi aHamizy mHOTJsIiB eBporeichkux menarorie. O. MaptuHoBa
CTBEP/XKYE, IO JCLHEHTPaI30BaHE YIpaBliHHA OcBIiTO0 B HiMeuunHi € pamuie
HEJI0JIIKOM, HIK MEpEeBaror0, OCKUTBKH MOPOJKY€E BIIMIHHOCTI B KOXKHINA 3€MJIi, IO
MO3HAYAETHCS HA CTaTyCl HAaBYAJIBHUX 3aKJIAJIB, SIKI TOTYIOTh (PaxiBI[IB OJHOTO PIBHSA
kBasi(ikaiii; HEpIBHOMPABHICTh aTecTaTiB 1 IUIUIOMIB; MU(EpeHLiiiHi sBHUINA B
oprasizallii HaB4aJIbHOI JTISJIBHOCTI, y TepMiHAX HaBYAHHS, a TaKOXX y HEY3TOJ[PKECHHI
HaBYaJIbHUX IUIAHIB, HEOJIHAKOBMX BHUMOrax J0 aOiTypieHTiB. BigMiHHOCTI B
oprasi3ailii HaB4aHHs Ha PiBHI 3eMeJb TPU3BOAATH JI0 HEBIMOBIIHOCTI B PIBHOIIIHHUX
OCBITHIX CTPYKTypax, IEpPeIIKO/PKAal0YM B3aEMOAIT MK Cy0’e€KTaMu, a TaKoX
3HIKYIOUM PIBEHb MPHUBATHOI 1 MpodeciitHoi MOOLTBHOCTI. 3 OISy Ha II€ MOCTaE
HEOOX1THICTh Y KOOPAMHYBAaHHI CUCTEMHU BHUIIO1 OCBITH JJIs1 HAJIAr0JPKCHHS B3a€MOJIIT
MIXK 3eMJISIMH .

HaykoBe 3aiikaBieHHsI 0COOMBOCTSIMH MPOGECiiHOT MIATOTOBKU (DIIOJIOTIB Y
HimeuunHi, 3adikcoBane auiie B Apyrid mojgoBuH1 XX CTOJITTA, IO MOSICHIOETHCS
noTpeOoro y kBamidikoBaHux (axiBisgx (ioorax, mepexoaoM J0 HOBUX Mporpam i
MIJPYYHUKIB, OCMHUCIECHHSAM OCHOBHUX 3aKOHOMIPHOCTEH PO3BUTKY (LI0JOTTYHOT
ocBiTu. Y pedopmyBanHi (QinonoriyHoi ocBitm B HimeuuywHi ocoOnmBa yBara
HAJIa€ThCS TMTAHHSAM 0araTOMOBHOCTI Ta MDKKYJBTYPHIM OCBITI 3 OIJISAy Ha
3arajJbHOEBPOIEHUCHKI TEHACHIIIT Y rajly31 MOBHOI MOJITHKY .
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BusiBnennst ocobnuBocteil npodeciiiHoi miaroroBku Quiosnorie y HiMmeuunHi
3M11ICHIOBAJIOCS] HA OCHOB1 KOMIIapaTUBHOIO aHAJI3y OpraHi3ailii HaB4aHHs 3a OCBITHi-
MU nporpamamu (23 mporpamm) BIJOMHX YHIBepcuteTiB bepmina, bonHa,
I'enppeitbepra, Jleinmira, [iamecraiima, Maitan-I' epmecxaiiva, CaapOprokeHa.
Bcranosneno, mo npodeciiina miaroroBka (iuIoiaoriB € MOCIiAOBHUM HENEPEPBHUM
MPOIIECOM, IO OXOIUTIOE 3A00yTTS OCBITHIX CTymHeHIB OakanaBpa (6 cemecTpiB),
maricTpa (4 cemecTtpu) Ta 1okTopa digocodii. TepmiH HaBYaHHS 1HKOJIM CTAHOBUTH 14
ceMecTpiB (pa3oM 31 CTaKyBaHHSIM). ICHYIOTh OakanaBpPChKi MPOrpamMu, sIKi HaJlal0Th
3arajpHy JIHTBICTHYHY HiATOTOBKY 1 IPOTrpamMHu, siKi mepea0oavaroTh JINIE HaBYaHHS 3
npo0JieM MDKKYJIBTYPHOI KOMYHIKaIlli (mporpama « MixkkyJIbTypHa / 260 6aratToMoBHa
KOMYHIKaIlis»). Marictepcbki mporpamMu roTyloTh MaOyTHIX HAyKOBLIB y Tramy3i
(bimoortii.

AHami3 3MICTy OCBITHIX Mporpam 3acBiAuuB, IO MpodeciiiHa MiAroToBKa
GbimoysoriB - 3MIMCHIOETBCS HAa  OCHOBI  TaKMX  METOAOJIOTTYHUX  I1JIXO/IIB:
KOMIETEHTHICHOTO, MDKIUCHMILUTIHAPHOTO,  KYJIbTYPOJOTiYHOIO0, OCOOUCTICHO-
OpPIEHTOBAHOTO, JISJIBHICHOTO, aKCIOJIOTIYHOTO, 1HTErpOBAHOTO, aATUTHBHOTO.
[IpoBilHUM MIAXOAOM BH3HAUYEHO KOMIIETCHTHICHO-30PI€EHTOBAHUM, OCKUIBKU
pe3ynbTaToM mpodeciitHol MArOTOBKU (PUTONOTIB y BUIMX HaBYaNbHUX Himeuunnu
3akiaaax € GopMyBaHHs MPOdeciiHOT KOMIIETEHTHOCTI .

Ha mincraBi aHamizy AOCHIIKEHb HIMEUBKUX HAYKOBI[IB 3’SICOBaHO, LIO
CKIIaAHUKaMH Tpo(deciiiHOI KOMIIETEHTHOCTI (iioora € 6a30Bi MUJAKTUYHI KOMIIE-
TEHTHOCTI, 30pPIEHTOBaHI Ha OpraHi3alil0 Ta peaji3alild MPAKTUYHOI HAaBYAIBHOI
TSTTBHOCT1, OCOOMCTICHI KOMIIETEHTHOCTI (CaMOKOMIICTCHTHICTD, COIliaJIbHA KOMIIC-
TEHTHICTh,  MDKKYJIbTYpHa  KOMIIETEHTHICTH), TMpPEAMETHI  KOMIIETEHTHOCTI
(MOBJICHHEB1 HaBWUYKH, JIIHTBICTUYHI 3HAHHS, KpaiHO3HABYl 3HAHHS, 3HAHHS 3
JTEpaTypO3HABCTBA; MEpEeKIanalbki YMIHHS, METOAMYHI HaBHYKH). Binrak, 3micT
MIATOTOBKM MaiOyTHIX (LI0JOTIB CHpSMOBaHUNA Ha (OpMyBaHHS KOTHITHMBHOTO
(iHTerpoBaHi JIHTBICTHYHI Ta COLIOKYJIBTYPHI 3HaHHS; 3HAHHSI TEPMIHOCHCTEMHU
METaMOBH; 3HAaHHS 3 MEpPEeKJIaI03HABCTBA, JITEPATypO3HABCTa, (DOIBKIOPUCTUKH,
TEKCTOJIIHIBICTUKH, JTIHIBAIbHUX MapKEPIB COLIIAIbHUX BIJTHOCHH, TUIIIB IHILIOMOBHHX
JTUCKYPCIB, JKaHPOBO-CTHJIICTUYHUX  KOHIIENTIB);  1H(GOpPMaIiIiHO-aHATITUYHOTO
(mouryk, aHani3, CuCTeMaTHU3allisl, mpe3eHTalisa iHdopmailiii, iHpopmaliiiHi TEXHOJOTI,
PO3BUTOK ITI3HABAJIBHOI AKTHUBHOCTI, KPHTHYHOr'O, JIOT1YHOTO, JUBEPIEHTHOTIO,
acoIllaTUBHOTO, AHAJIITUYHOTO THIMIB  MHCICHHS), OIepariiHO-IPaKTUIHOTO
(MoBJIeHHEBI, (paxoBi, HAaBYAJIbHI BMIHHS MPOAYKTUBHUMHU CIIOCOOAMU CHUIKYBaHHS,
BUKOPUCTAHHS JTUCKYPCHUBHUX CIHOCOOIB BUpaxeHHs iHdoOpmarlii, penaryBaHHs Wi
pedepyBaHHs, CAaMOCTITHOTO BUBYEHHSI MOBH, PO3ITI3HABAHHS PETICTPIB CIUIKYBaHHS,
MepeKIIaIallbKUMU  CTPATETisIMH, JIOCBIIOM MOBHOI  JISUIBHOCTi);  IIIHHICHO-
MOTHUBALIMHOTO (I[JIbOB1 YCTAaHOBKHU, (POPMYBaHHS TO3UTUBHOI MOTHUBAIlT OBOJIOIIHHS
npodeciero, oOpieHTaliss Ha pe3yibTaT, KOMYHIKaTHBHI cTpaTerii, (opMyBaHHS
MO3UTUBHOI MIDKOCOOMCTICHOT B3aeMoAii, pediekcis, npodeciiHuii pPO3BUTOK,
CaMOBJIOCKOHAJICHHSI Ta camopeasi3ailisi) KOMIIOHEHTIB. BoagHouac 3MicT HaBUYaHHS
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30pIEHTOBAaHUN HA 3a/I0BOJIEHHS NEPCHEKTUBHUX Kap €pHUX MOXJIMBOCTEH Ta
npodeciiiHe 3poCcTaHHs.

HuHi B HIMEUBKUX YyHIBEPCUTETaX MiJArOTOBKA (PUIONOriB BimOYyBa€eThCs K 3a
TpaJAUIITHUMU TIpOrpamMamMHu, SIK1 3aBepIIytoThcs [lepmmm nepaBHUM iCIUTOM, Tak 1
3a CTYNEHEBUMH IporpaMamMu 3 MOXJIMBICTIO OTpUMaHHS CTyNHeHs OakajiaBpa Ta
MaricTpa. 3rigHo 3 BUMoraMu boJIOHCHKOT IeKapaitii, akpeuTaIlisi OCBITHIX TIPOrpam
BUMAara€ HasBHOCTI JOBIJHHWKA MOAYJIB, J€ MPEACTaBICHO 1H(OPMAIIO MPO 3MICT
HABYaHHS, HAaBYAJIbHE HABAHTAXKEHHS, (POpMH HaBYAIbHOT pOOOTH Ta KOHTPOJIIO 3HAHD
CTYJICHTIB, KpUTEPii OIIHIOBAHHS, BIJOMOCTI IIPO BUKJIagavya i BIAMOBIAAIBHY 0CO0Y
3a  Kypc. OCBiTHI TporpamMu YKIaJarOTh, KEPYIOUYHCh MOPSIIAKOM HaBYAHHS
(Studienordnung) 1 mnopsakom cknaganHs icnuTiB  (Prufungsordnung) (Peter
Dehnboster,www.swa-programm.de).

Buknaaenuii Marepian gae 3MOry 3pOOUMTH OKpEMI y3arajJlbHEHHsI Ta BUCHOBKH.
InTerpariis ykpaiHChKOI BHIIIOiI OCBITHM B €BPOIEHCHKHN OCBITHIM IPOCTIp BUMAarae
Y3rOJPKEHHS HAI[lOHAIBHUX MpOrpaM MiArOTOBKM (axiBIiB 3 €BPONEHCHKUMHU
CTaHJapTaMu, IOTpedye MojepHizamii cucremMu  (QUIOJOrIYHOI  OCBITH  Ta
YIOCKOHAJIEHHsI TMpodeciiiHol MIArOTOBKK (DUIONOriB, pIBEHb 3HAHb SKUX Mae
BIJIMTOBIIaTH MIKHAPOJHUM BHUMOTaM. Pe3ynbTaTé JOCHIIKEHHS, BHUCHOBKH 1
peKOMeHIallli MOXYTh CHPUATHA paIllOHAIbHIN oOprasizaiii BITYM3HSHOT CHUCTEMU
npodeciitHoi miAroToBKU (istosnoris. OTpuMaHi HOBI 3HAHHS PO CTPYKTYPY 1 3MICT
npodeciitHoi ¢dimonoriuaoi ocBith y HimeudnHi MOXyTh OyTH BHKOPHCTaHI B
IPaKTUYHINA poOOTI 3 METOIO BIOCKOHAJIEHHS! HABUYAHHS y BUILINA HIKOMI YKpaiHU MiA
Yyac CTBOPEHHS HaBYAJIBHUX IUJIaHIB, IPOrpaM, HaBUAJIbHUX MOCIOHHUKIB 1 MIAPYYHUKIB,
JUIS 3A1MCHEHHS HAyKOBO-TIEJArOTiYHMX JOCHIIKEHb JAUCIUILIIH (iI0JOTTYHOTO
npouIto.

ASPECTS OF MOOC USE IN THE PROCESS OF
LERNING FOREIGN LANGUAGES AT THE UNIVERSITY

HHoxoasixk Muxaitio Bosioaumuposuy
KaH. [eJl. H. J10Ll.

Kadenpa ykpaiHchKOi Ta 1IHO3EMHUX MOB
imeH1 SIkuma Apemu

JIbBIBCHKUI HALIIOHATILHUN YHIBEPCUTET
BETCPUHAPHOT MEIUITMHH Ta 010TEXHOJIOTIN
imeni C.3. [’KUIIbKOTO

Abstract. Massive Open Online Courses (MOOCs) have revolutionized the
landscape of education by providing accessible, flexible, and scalable learning
opportunities to individuals worldwide. The research aims to determine the major
problems towards MOOC use in the process of foreign language learning at a
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University and the ways of solving them. A number of scholars have studied the
MOOC introduction into the learning process, among them: M. Perifanou and A.
Economides, H. Lin, J. Yining, M. Fontana, V. Leff, M. Castrillo, A. Teixeira and H.
Mota and many others. They have proved the efficiency of MOOC use in the language
learning at the University. We distinguish two areas of professional improvement of
teaching methods using MOOC for foreign language teachers. The first is that teachers
choose courses to improve their pedagogical skills, complete them, and gain new
essential competencies. The second area involves foreign language teachers taking
courses on foreign language learning conducted by well-known and authoritative
teachers, mastering new methods and teaching tools, and implementing them in their
practice.

Keywords: MOOC, professionally oriented foreign language, educational
process, distant education.

Introduction. Massive Open Online Courses (MOOCs) have revolutionized the
landscape of education by providing accessible, flexible, and scalable learning
opportunities to individuals worldwide. Initially launched as a response to the
limitations of traditional education systems, MOOCs have democratized knowledge by
offering a wide range of courses across various disciplines, often for free or at a low
cost. They have enabled learners from diverse backgrounds to access high-quality
education, often from prestigious institutions, without the barriers of location, time, or
financial constraints. As the demand for lifelong learning and skill development
continues to rise, MOOCs have proven to be a pivotal tool in reshaping educational
practices and creating new pathways for personal and professional growth. This
introduction explores the role of MOOCs in modern education, their benefits,
challenges, and the transformative potential they hold for both learners and educators.

The advent of Massive Open Online Courses (MOOCs) has transformed the way
learners approach acquiring new skills, and this is particularly evident in the realm of
learning foreign languages. Traditionally, language learning required access to
specialized resources, classes, or immersion experiences, which could be costly, time-
consuming, or geographically limiting. However, with the rise of MOOCsS, language
learners now have the opportunity to study a wide variety of languages from anywhere
in the world, often at their own pace and for little or no cost. These online platforms
offer interactive courses, video lessons, and community-based learning that cater to
learners of all proficiency levels. By combining the flexibility of self-directed learning
with the benefits of structured coursework, MOOCs have made foreign language
acquisition more accessible, inclusive, and effective. This introduction delves into the
role of MOOC:s in language learning, highlighting their advantages, challenges, and
the ways in which they are reshaping the future of language education.

The research aims to determine the major problems towards MOOC use in the
process of foreign language learning at a University and the ways of solving them.

M. Perifanou and A. Economides note that developing one’s online course
requires considerable effort and time. In addition, when creating a course, it is essential
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to consider the needs of the students, the format and level of learning interaction, the
degree of collaboration or autonomy in learning, types of assessment, etc. The authors
also emphasize that when developing a massive open online course for learning foreign
languages, the teacher should take into account six main aspects:

Content — educational materials, the use of ICT in the learning process, various
exercises and tasks focused on the effectiveness of learning;

Pedagogy — communication during the course, cooperation, group learning,
autonomy, motivation, methods and forms of learning;

Assessment — choosing the appropriate type of testing, time for assessment, and
feedback;

Community — creating a learning community;

Technical infrastructure — access to the Internet, the maximum number of users,
and platforms to be used;

The financial component is the cost of the course, its accreditation, and its value
in terms of ECTS credits [4, p. 3563-3564].

H. Lin and J. Yining note that when developing a massive open online course in
foreign language learning, the teacher should take into account the following main
aspects: educational materials, discussion forums, feedback on the course, deadlines,
pedagogical methods, and other factors [2, p. 52-55]. At the same time, M. Fontana
and V. Leff emphasize that in an online course in a foreign language, it is necessary to
clearly define the learning goal since, without this, students cannot understand the
essence of the learning process [3, p. 84].

Communication between students and the teacher is essential in an open online
course in a foreign language. M. Castrillo identifies several popular ways of
communication, including e-mail, online forums, blogs, web conferences, and chats [1,
p. 79].

A. Teixeira and H. Mota describe in detail the main aspects that must be
considered when creating an online course in a foreign language. They note that the
course should last from 6 to 7 weeks, the first of which should be introductory, and the
following should correspond to predetermined topics. Training in the course should be
task-oriented, which involves independent study by students, research of educational
materials, search for necessary resources, and completion of exercises that demonstrate
understanding of the material. Educational resources should be available online with
appropriate licenses or permissions or created by teachers or universities. Tasks should
be accessible and appropriate to the level of participants, training all types of speech
activities. An essential part of the preparation is oral training, for which it is
recommended to use technical means, online programs, and video explanations. In
addition, an essential element of the online course is feedback from course participants
[6, p. 42-45].

M. Castrillo gives the following recommendations to foreign language teachers
who create open online courses: divide the course into thematic modules or sections,
the total duration of the course should not exceed 12 weeks, it is necessary to carefully
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plan the time for completing tasks, and explanations, the total time of study in MOOC
should not exceed 4-8 hours, and mandatory and additional tasks should also be
determined [1, p. 73].

One of the main elements of MOOC is video materials. Usually, they are created
by the teacher to explain the educational material, which is a kind of monologue of the
teacher during a traditional lesson. The main advantage of video in MOOC is the ability
to slow down or speed it up, stop, and repeat important moments, which allows students
to better remember key aspects of the lesson. Similar advantages are confirmed in the
studies of M. Castrillo [1, p. 75].

However, there are several essential requirements for video materials for mass
open online courses, particularly for learning a foreign language. First, the video
explanation should not exceed 10-15 minutes. If the explanation takes longer, dividing
it into two separate video files is better. It is recommended that the video be recorded
by the teacher who directly conducts the lesson and creates the online course. This will
allow the teacher to consider all aspects of the learning process. Similar
recommendations for creating video explanations are found in the studies of M.
Castrillo [1, p. 75], M. Sokolik [5, p. 24], M. Fontana, and V. Leff [3, p. 84].

It is important to note that an online course is not static and unchanging. After a
teacher creates it, it must be constantly improved and updated. In particular, it is
recommended that the course content be adjusted and updated following changes in the
educational process and that new and relevant data and educational materials be added
that can increase students' interest in learning and their motivation.

We distinguish two areas of professional improvement of teaching methods using
MOOC for foreign language teachers. The first is that teachers choose courses to
improve their pedagogical skills, complete them, and gain new essential competencies.
The second area involves foreign language teachers taking courses on foreign language
learning conducted by well-known and authoritative teachers, mastering new methods
and teaching tools, and implementing them in their practice.

In conclusion, the use of Massive Open Online Courses (MOOCsS) in learning
foreign languages offers significant advantages, including flexibility, accessibility, and
the opportunity to learn at one's own pace. These courses have the potential to reach a
broad audience, breaking down geographical and financial barriers to language
education. However, for MOOC:s to be truly effective, they must be carefully designed,
incorporating interactive elements, regular assessments, and up-to-date learning
materials to maintain student engagement and motivation. Additionally, the integration
of various teaching tools, such as video explanations, forums, and peer collaboration,
can further enhance the learning experience. As instructors continue to adapt and refine
their methods, MOOCs will undoubtedly play a central role in the future of language
learning, providing learners with an invaluable resource for acquiring new linguistic
skills and cultural knowledge.
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FILM TRAILERS AS MULTI-MODAL TEXTS - A
QUALITATIVE ANALYSIS (BASED ON TRAILERS FOR
“ON HER MAJESTY’S SECRET SERVICE”)

Pynenxko Mapis

acriipaHTKa

Ymanosceka Ipuna

K.(.H., CTapIIUii BUKJIa1a4d

Kadenpa repmancbkoi dimonorii

CyMmchKkuii AepaBHUM YHIBEpCUTET, Y KpaiHa

The primary purpose of a film trailer is to promote the film it represents and to
establish a compelling initial impression that encourages audience engagement. This
study explores the role of various multimodal elements — such as visual imagery,
verbal dialogue, sound effects, and musical scores — in fostering a more immersive
viewing experience. By enhancing emotional resonance and facilitating cognitive
processing, these elements collectively influence audience perceptions and
expectations of the film.

Films represent one of the most powerful mediums for storytelling, with
emotional branding serving as a crucial strategy for effective marketing. While some
trailers successfully capture audience interest and evoke a strong desire to watch the
film, others fail to make a lasting impact and are quickly forgotten by consumers. This
variation in effectiveness underscores the significance of designing trailers that not
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only communicate the film’s narrative essence but also establish a profound emotional
connection with the target audience (Finsterwalder et al. 2012).

While trailers are primarily regarded as a form of advertising, they also function
as a distinctive mode of narrative film exhibition, wherein promotional discourse is
intertwined with narrative engagement (Kernan 2004). According to Hixson (2006),
trailers are “clips of film that are shown prior to the featured movie to advertise other
movies”. These brief cinematic texts, typically lasting between one and three minutes,
showcase selected images from a film while emphasizing its quality. Designed for
theatrical screening, trailers serve to promote a film’s upcoming release (Kernan 2004).

As such, film trailers can be understood as “samples” that allow audiences to
determine whether a film aligns with their genre preferences, making them an essential
component of the cinema-going experience (Hixson 2006). Kernan (2004) likens this
process to “window shopping”, where viewers metaphorically “shop” for films as
trailers act as “free samples” of the cinematic product. Ultimately, the primary function
of a film trailer is to generate curiosity and anticipation among audiences, thereby
persuading them to watch the film (Maier 2009).

Maier (2009) conceptualizes the film trailer as “a multimodal text in which several
semiotic modes are combined, and parts of texts created for other purposes are
transferred, rearranged, and supplemented in order to attain a promotional purpose”
(Maier 2009: 159). Film trailers typically consist of carefully structured and selectively
curated shots that serve both to inform and entertain potential audiences. Consequently,
the information conveyed in a film trailer operates within two distinct contexts (Maier
2011: 144). The first is the implicit promotional context, wherein the information
pertains directly to characters and narrative events. The second is the explicit
promotional context, which encompasses details such as the film’s title, director, and
principal actors (Maier 2011: 144-145).

Promotional content within trailers can be analyzed across three dimensions
(Maier 2009). The first is the verbal dimension, wherein oral information directly
relates to the advertised film. Spoken elements, including words, sentences, and
dialogues, often require decontextualization. The second dimension is the visual
component, which includes shots, scenes, subtitles, and transition effects that
contribute to the trailer’s overall impact. Finally, the auditory dimension comprises
speech, music, and sound effects, each of which plays a crucial role in shaping the
audience’s perception of the film (Xing 2022).

Movie trailers typically range in duration from approximately one to three
minutes, whereas full-length films generally span between 90 and 180 minutes.
Consequently, trailers constitute approximately 1-3% of a film’s total length. As a
critical marketing tool, trailers are strategically designed to generate anticipation and
establish an emotional connection with the audience. Their concise format is
deliberately structured to highlight the most engaging and visually striking moments
of the film, effectively stimulating curiosity without overwhelming the viewer. This
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brevity facilitates a focused and compelling presentation, encouraging potential
audiences to seek further information about the film or attend its theatrical release.

This study examines the longest film trailer among James Bond saga: On Her
Majesty’s Secret Service (Peter R. Hunt, 1969), This trailer is the longest, with a
duration of 3 minutes and 49 seconds. The data collected from the trailer were analyzed
across three key dimensions: verbal, visual, and aural.

The trailer for On Her Majesty’s Secret Service primarily conveys an explicit
promotional context (Maier 2011), emphasizing key aspects such as the actors, film
crew, and main characters. Notably, it highlights the “new era of Bond” by introducing
George Lazenby as the iconic protagonist. The term “different” is reiterated nine times
throughout the trailer in various contexts, suggesting that the creators deliberately
sought to underscore the distinctive nature of this iteration of James Bond. The primary
emphasis during this phase is on showcasing the actors in prominence. The narration
persists within the overarching theme of the “new Bond”, continually reinforcing the
concept of “different” that has been established throughout the trailer, as shown in
example (1):

(1) Voiceover: The different Bond from the same stake. Diana Rigg as a
Countess, a different Bond woman. This one’s got class. And style.

The prologue stage in film trailers is an optional introductory segment that
establishes the tone of the narrative or presents a representative situation that may serve
as a catalyst for the story’s subsequent development (Maier 2011: 148). The trailer for
On Her Majesty’s Secret Service begins with a prologue designed to captivate the
viewer, featuring imagery of an avalanche alongside a confrontation involving Bond,
whose face remains deliberately obscured.

The prologue concludes with Bond’s formal introduction as he delivers his iconic
line, “Bond. James Bond”, effectively transitioning the viewer into the orientation
phase of the trailer. This second stage contextualizes the narrative by providing
essential background information specific to the film (Xing 2022: 21). The contextual
framework established in the orientation stage enables the audience to comprehend the
remainder of the trailer (Maier 2011: 149).

The third stage, known as the complication, introduces the central conflict of the
film while providing further detailed information about the narrative. This phase
presents one or more disruptive actions that affect the main characters, thereby
escalating the stakes and complicating their circumstances (Maier 2011:149). In this
segment, the primary antagonist is revealed, directing attention to Bond’s impending
confrontation with Blofeld. Dynamic shootout scenes, accompanied by the auditory
impact of gunshots, intensify the trailer’s atmosphere, reinforcing the distinctive
qualities of the Bond franchise and evoking the conventions of the spy genre.

The evaluation phase, following the complication, offers interpretations of the
events and their potential consequences. It serves to clarify or provide multiple
interpretations of the developments introduced in the previous stage, offering insights
into the possible outcomes of those events (Maier 2011: 150). At this stage, the trailer
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deliberately avoids offering clear interpretations of the outcomes, instead fostering an
atmosphere of mystery and intrigue surrounding the film. This approach provides a
subjective assessment of the film, positioning it within a particular context that
encourages the viewer to form their own judgment regarding whether to engage with
the film.

In On Her Majesty’s Secret Service, the filmmakers are credited in a way that
highlights the film’s artistic quality, incorporating descriptors such as “marvelous” and
“simply stunning” (see Figure 1). Notably, these adjectives are strategically
constructed using the initial letters of the film’s title, reinforcing its promotional appeal
through a visually and linguistically engaging presentation.

Figure 2. Screenshots from the trailer for On Her Majesty’s Secret Service

In analysing three trailers for James Bond films, we identified a consistent
structural framework comprising four distinct stages: prologue, orientation,
complication, and evaluation. The narrative structure of these trailers enables them to
succinctly convey the film’s storyline while preserving an air of mystery, which
effectively serves to engage and intrigue potential viewers. While primarily fulfilling
a marketing function, these trailers aim to captivate audiences and encourage
attendance at the cinema.

Similar to the films they represent, movie trailers are multimodal texts that employ
various communicative forms. These trailers integrate a wide range of elements to
convey their messages with efficacy. By engaging multiple modes of communication,
trailers create a rich sensory experience that enhances storytelling, thereby capturing
the audience’s interest and motivating them to engage with the full feature. The
analysis of the trailer for On Her Majesty’s Secret Service demonstrated that both
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verbal and non-verbal communication methods play a crucial role in heightening
viewer engagement.
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JIMOPOBIKA SIK HETPAJUIIITHA CUCTEMA
3MILHEHHS 3JIOPOB’SI I ®13UYHOT O
YAOCKOHAJIEHHS

Hla¢ppancekuii Irop

CTapIIMK BUKJIA1a4

Kadenpa BiiicbkOBOi MATOTOBKHU Ta pyXOBO1 aKTUBHOCTI
JIbBIBCHKMIA HAIIOHATLHUN YHIBEPCUTET BETEPUHAPHOT MEAUITUHU Ta
6iorexnooriit im. C. 3. I'kuibkoro, Ykpaina

®di3uyHa KynbTypa € CKIAJOBOI0 YACTHHOIO 3arajbHOi KyJIbTypU CYCHUIbCTBA,
COpsIMOBaHa Ha 3MILIHEHHS 37J0pOB’sl, pO3BUTOK (I3MUHUX, MOPAJIbHO-BOJIHOBUX Ta
IHTEJIEKTYaIbHUX SIKOCTEH JIIOJAWHU 3 METOI0 TapMOHIMHOrO (QopMyBaHHS 11 5K
ocoducrocti. HaamipHa Bara JOAMHHM MOXE CBIIYUTH HE JIMIIE MPO OCOOJIMBI
KOHCTPYKUIi T€HOTUIy 4YM METa0O0IIYHOro OOMiIHY KOHKPETHOiI 0coOu, a i mpo
HEJIOCTAaTHIN piBeHb BiacHe i1 (izuyHOi KyibTypu. lle € BakimBOw0O mpoOIeMoro,
OCKUJIbKM 3HAYHUM BIJICOTOK JIIOJIEW MEPEXOolsiTh y KaTeropiro ocid 13 HaJIMiIpHOIO
Barolo.

OcHOBOI0O MPODUIAKTAKH OXKUPIHHS € 3A0POBUM CIIOCIO JKUTTS, KWW BKIIFOYAE
pamioHaJbHUI PEXUM Tpall Ta BIANOYMHKY, JOCTATHIO PYXOBY aKTHBHICTH,
3arapTyBaHHS, BIICYTHICTh MIKIJIMBUX 3BUYOK.

[IpodinakTuka 0kUPIHHA, SIK 1 TPOPIIAKTUKA Oy1b IKOTO 1HIIIOT0 3aXBOPIOBAHHS,
MOBMHHA Oy/1yBaTHCh Ha TOYHOMY 3HAHHI MPUYHMH 1 MEXaH13MIB OT'O PO3BUTKY.

[cHytOoTh 0©arato HETPaJUIIIMHUX CHUCTEM 3MIITHEHHSI 3JI0POB’S 1 (PI3UYHOIO
YAOCKOHAJIGHHS — 1€ METO/IH Ta ITIXO0/IH, SIKi HE € YaCTUHOIO TPAIUIIIHHOT MEUITHU
a60 (i3uYHOT KYJIBTYpPH, alie MOKYTh OyTH €(DEKTUBHUMH JIJIs1 TOKPAIIEHHS 3I0POB s,
¢13u4HOi GopMu 1 3aranbHOro camonoyyrrs. Och KiIbKa MPUKIAAIB TAKUX CUCTEM,
3okpema Mora, Lluryn (Qigong), ITinatec, Kuraiicbka MemHUMHA 1 aKymyHKTYpa,
Meton @enpaenkpaiiza, KpaniocakpanabHa Teparis TOLIO.

L{i MeToau YacTo IHTErpyIOTh €leMEHTH (i3MYHUX BIIpaB, MEIWTAIlil, TEXHIK
JWXaHHS Ta TapMOHII MDK TIJIOM 1 PO3yMOM, JOMOMAararouu JOCSTTH I[UTICHOTO
MOKPAIIEHHS 3/I0POB’ 4.

OCHOBHUM 13 HETPAAMIIIITHUX METOAMK O3J0pPOBYMX TpeHyBaHb € JlimopoOika,
sKa noeHye (I3UYHI BOPABU 3 €IEMEHTaMU TBOPYOCTI, PO3BUTKY JIPIOHOI MOTOPUKH,
a TAaKOX MEJIUTATUBHUMHU 1 po3CiIa0Io0unMu TexHikamu. [ koMrekcu crpsMoBaHi
Ha MIATPUMKY ONTHUMAJIbHOI Bark 4Yu HaBITh Ha 3MEHIIEHHS Macu Tina. [lim wac
BUKOHAHHS TOAAETHCS TMOTIMONICHA TEeopeTHyHa iH(opMallis mpo 30alaHCOBAHICTh
XapuyBaHHS, MEHIO, JI€T, iX TIpeBard Ta HEAOJIKH, MiAXOJIB IIOJA0 OpraHizarmii
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CaMOCTIMHUX TpeHyBaHb. CHCTEMHO TIOJAEThCA TEOPETUUYHHM MaTepiayl Mpo
B32€EMO3AJICKHICTh CTHIIIO XapUyBaHH 1 (I3MUHUX HABAHTAXKECHb.

AJie TOJIOBHOIO PUCOIO I[1€1 KOMILIEKCHOI TPOrpaMu € CIELiaibHO po3pO0IeHUM
KOMILJIEKC BIIPaB, SIKWI 330BH1 HAraly€ MajJOiHTCHCHBHI 3aralbHOPO3BUBAIOY1 BIPABH.

Jlimopo0Oika Takox BKJItoUae (Pi3uyHI TpEHYBaHHS, OPIEHTOBAH1 Ha aKTHBI3aIlIl0
M’SI31B PYK, TalbI[B 1 KHUCTEH, M0 MOXe OYTH KOPHUCHUM sl 3arajbHOro
037I0pOBJICHHSI.

3aHATTS JNOPOOIKOIO JT03BOJISIIOTH JIFOJSAM 3HSTH CTPEC, BUWTU 3 HEraTUBHUX
EMOIIITHUX CTaHIB, BIMYyTH ce0e B rapMOHII 3 HABKOJMIIHIM CBITOM, MEPEKIIOYUTH
yBary BiJl MOBCSKAEHHUX TYpOOT.

Komb6inamis ¢i3uyHUX 1 NCUXIYHUX BMpaB y JINOpoOill CHpHUSE HE JIHILIE
MOTINIIEHHIO (P 13UYHOTO 3JI0POB’ S, aJie ¥ 3arajbHOMY 0JIaromOJIy4YdIo.

Cam kommuiekc «JlimopoOikay — ue 3pyyHuidl nocTynHuid BapianT 30-40
XBUJIMHHOTO (DI3WYHOTO HABAHTAXKEHHS, SIKE OPIEHTOBAHE 32 CTPYKTYPOIO 1 TUTIOM Ha
HOpMAJII3alil0 Baru Tuia, 6-8 BOpPaB BUKOHYIOTHCS IOYEProBO, 3MIHIOIOUUCH
IIOXBWJIMHHU B 3aJaHIA TOCIIIOBHOCTI «II0 KOJIY», SIKI MOXYTb OYTH IIiJ] My3WYHUH
cynpoBig abo xk 1 6e3 Hboro. biomexaHiyHa pyxoBa CTPYKTypa KOXKHOI BIIPaBU
KOMITJIEKCY 0a3y€eThCsl Ha HEMTMOOKUX MIBIPUCITAHHSAX, BUMAIaX, MATIOAMIUTITYTHUX
Haxwiax y MO€JHAHHI 13 HECKJIAJAHUMH pyxamu pykamu. Temn Buxonanas — 40-50
IUKJIIB HAa XBUJIUHY, pobounii aianazoH YCC (wactora mynwcy) — 115-135 yn./xB., a
IHTEHCHBHICTH BIIPaB MOKHA PETYJIIOBATH.

CaMe Tak, Lled TUN HABaHTAXCHHS 3HAYHO Kpaie 3a0e3lneuye MexXaHiuHy
HOIATPUMKY KpOBOOOITY (depe3 MexaHi3M BEHO3HUX KJIalaHiB) HIK, HAIpPUKIA,
03JI0pOBYMI OIr Ta 1HII BiJoMi (DI3UYHI HaBaHTAKEHHS.

[eit BapiaHT HAaBaHTaXEHHS 3MIIHIOE, O3I0POBJIIOE, 1 B ITOEHAHHI 13 TOMIPHUM 1
30amaHCOBAaHMM Xap4yyBaHHSM HOpPMali3ye Bary Tijga. 3py4HO BIUCYEThCS ¥
MOBCSAKJACHHE JKUTTS, JOCTYITHE I PI3HUX YMOB 1 OOCTaBUH.
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CIIEIN®IKA PO3BYJAOBHU INOJIITHUYHOI'O IMIIYKY B
CYCHIUIBHO-MOJITUYHHUX PEAJIIAX CHbOI'OAEHHSA

Bepnynina Ipuna

1. dbutoc. H., JOLEHT

Kadenpa MoBHOT Ta IICUX0I0TO-TIEAATOTTYHOT ITIATOTOBKU
Onecpkuil HalllOHAJIbHUW €KOHOMIYHUHN YHIBEPCUTET, Y KpaiHa

3pocTaHHs yBaru A0 3HaHb Ta iHpOpMaIllli, OB’ SI3aHUX 3 TEXHOJOTISIMHU BILTUBY
Ha CBIJIOMICTb JIFOJICH, KOPEIIOIOTh 3 IEMOKPATUYHUMH MPOIlecaMu cepu MO TUIHIX
BiJIHOCHH y kpaiHax 3axomy kiHig XIX i1 ocoomuBo XX ctomite. Ha mizcraBi mporo
(baKTy HU3KAa YYEHUX BBaXaloTh JACDIHIIIIO «IOJITUYHUA IMIJK» BaKIUBUM
BIJIKPUTTSM MHUHYJIOTO CTOMITTA. IMIK — 11€ 30BHIITHS (popma Oyb-sSKOro 00’ €KTa YH
aBuila (TOBapy, I1HCTUTYTY, JIOAMHM TOIIO) abo YABJIEHHS TpPO  HHX, K1
[iIeCIpSIMOBAaHO M CBIIOMO (DOPMYIOTBCS Y MacoOBiil CBIJOMOCTI 3a JOMOMOTOIO
Na0ICcCUTi, peKJIaMU YU TIpoTaraH;iy.

[Ipote icTopis pO3BUTKY JIFOACHKOI IIMBUII3aLlll CBIIUYUTH, IO MOJMITUYHUN 1IM1TK
K SIBHIIE CYCIIUIBHOTO KMTTS CATae CBOIM KOPIiHHSAM y MIMOOKY HaBHUHY. Moro
BUKOPHUCTAHHS 3 JIaBHIX JJaBEeH OyJI0 MPOAMKTOBAHE MPArHEHHSAMU Cy0’ €KTIB MOJITUKA
JIETITUMI3YBaTH CBOI MPETEH31i Ha BlIay Ta OTPUMATH MaHJaT Ha 3I1MCHEHHS BJIaTHIX
MMOBHOBaXKEHb. JJ1s1 IbOTO HEOOX1HO OYII0 3apyUUTHCS MIATPUMKOIO 3 OOKY HACECJICHHS
(MOTEeHLIMHOTO eJeKTopary) uepe3 (OopMyBaHHSA HOTO MO3UTHBHOTO CTABJICHHS /0
Cy0’eKkTa MOJMITUYHOI JiSTIbHOCTI. DakTOp MOMITUYHOTO IMIJKY HE JIMIIE TMOCTIHHO
MPUCYTHIN y MOMITUKO-BIAIHUX ACMEKTAaX CyCHUIBHOIO JKUTTS, ajie ¥ TOBOJI aKTUBHO
BIUTUBAE Ha TMEpeOir MOMITHYHHMX TMPOIECiB, 3a0e3Medyrodn iX JIeTITUMI3AIo WU
€(DEKTHUBHICTb.

Byxe ctaponmaBHI MHUCIHWTEN! CTaBWJIM MHUTAaHHS PO 11€ajJbHOTO IMpaBUTENS Ta
ineansHy Aepxkany (I[lnaton, Apucrorens, Kondyiriit), mepeiimanucs 1ymMKaMu npo Te,
K1 CaMe pUCH MOBUHEH MAaTH 1JI€JIbHUI NMPaBUTEIb YU MOJITUK B o4ax mijjernux. 11
PHUCH 3MIHIOBJIHCS Y BIIMOBITHOCTI 70 MOTPeO Yacy, MeBHUX CYCHUIbHUX TPAIUILH,
MEHTAJBLHOCTI TOTO YH IHIIOTO Hapomy. B ogHMX BHIIagkax BOHHM CIIPUHAMAIIUCS 5K
JAHICTh, B OCHOBI sIKOi OOXXECTBEHHE TOXO/)KCHHS, B IHIMUX — SK pE3yJbTar
dimocodebkoi ocBiueHOCTI. YacTo OaxkaHi i HEOOX1aHI JJIs TIPABUTENIS PUCH CTaBaIH
HACIIJKOM I1XHBOI BIMCBHKOBI JOOJECTI, ajie¢ 3aBKIW BKJIIOUAIH B CCOC 30BHIIIHIO
pUBaOIUBICTh, PO3YM, BiJIBary, BIAMOBITHI MOPAJIbHI YECHOTH.

Sk mpaBuio, mpoOieMarruka MOMITHYHOTO IMIKY CyO’€KTa MOJITUKU CTaBaja
OCOOJIMBO aKTyaJbHOIO TO1, KOJIM MOBA HIIIa MPO OOpaHHs MPaBUTEINsI, HEOOXITHICTh
MIATPUMKM OYOJIIOBAHOT HUMHM BJIaJIM BUOOPISIMU, BBEACHHS B OMaHy MOJITHYHHUX
CYNPOTUBHUKIB a00 CTBOPEHHS HEraTMBHOTO IMIJKYy OKPEMHX JiJepiB Y HaBITh
JIEpKaB.
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[cTopyyHO OJHUM 3 mepmUX NUTAHHS IMUKY nopymuB Hikkono MakiaBesmi
(1469-1527), iTaniiicbkuii Aep>KaBHUM 1 MOMITUYHUN Ais4, (i10cOod, MUCTUTEND Ta
TYMaHICT, SIKHH 3 NMPUTaMAaHHOIO HOMY BIJIBEpPTICTIO HAa3BaB HOTO «JIMYMUHOIO», SIKA
MOoTpiOHA TPABUTENIO JIJI BBEACHHS B OMaHy IiJIaHUX, MO3asK OCTaHHI CYJIATh MPO
MOJIITUKIB TIO TOMY, SKMMHU BOHHM iXx OauaTh. MakiaBeJUTIBCbKI 00pa3u «jieBa» Ta
«JTUCHIII», 32 TOTIOMOTOIO SIKMX BIH 3MaJIbOBYE 1 XapaKTepU3ye MEBHI PUCH MIPABUTEIIB,
HE BTPATUJIM CBOTO 3HAYEHHS JJIS MPAKTUYHOT 1M1J[KOJIOT11 ¥ 10 chorojHi [1].

VY mporeci NONITUYHOT KOMYHIKALI1 TOJITUYHUHI IMIK BUCTYIIAE SIK 3pO3YMUIHH,
JOCTYIIHUM, a BIATAK JOCUTh €(DEKTUBHHUI MOCEPETHUK MK Cy0’€KTaMU TMOJITUKH ¢
MIMPOKUMU MacaMu. Y 3B’SI3Ky 3 IIUM NOTpeba B HbOMY IOCTA€E HE JIHIIE 3 00Ky CaMUX
Cy0’€KTIB TIONMITUKHU, a ¥ 11 00’€kTiB. IMI)K y CBOIX 3arajlbHUX pUCcax € Ba)JIMBUM
«aemudparopomM» MOJITUIHOTO TMOBIAOMIICHHS B1J MOXKHOBJIAIIIB, MEPEBEACHHIM
HOro y IUIOLIMHY MAacoBOTO CHPUMHSTTS HA MOBY 3HAYHO OUIBII 3pPO3yMiIY,
CUMBOJIIYHY, BI3yaJIbHY, EMOIITHO-HACUYCHY.

VY cydacHUX yMOBax, KOJIu mpodiema JieriTumizaiiii Bjaaau HaOysia BUPIIIaIbHOTO
3HAYEHHS, POJb 1 3HAUCHHS IOJITHYHOIO IMIKYy CYTTEBO 3pocna. Ilpomecu
JEMOKpaTu3alii CyCHUIBHOTO KHUTTS 3HAYHO TMOCWJIM TMOTpedy B JIETITUMHUX
MNOJMITUYHUX 1HCTUTYTaX 1 XapU3MaTHYHUX MOMITUYHHUX Jigepax. OcoOnuBoro
3HAYEHHS TONITMYHUN IMIDK HaOyBae y mpoleci MyOliYyHOrOo 3MaraHHs IiJi 4Yac
BUOOpIB [0 OpraHiB JEp>KaBHOI BJIaJH, HE TOBOPAYM BXKE MPO MNPE3UACHTCHKI
neperonu. Bin 6araro B uomy 3a0e3nedye nepeMory Ha BUOOpax MOJITHYHUM HapTisiM,
00’ €THaHHSM, TIOJIITUYHUM JIiIEpaM.

3 kiamg 80-x pp. XX CT. ykpaiHChKa JepkaBa MPOWIIIA CKIAJHUNA TUIIX Y
PO3BUTKY 1 CTAaHOBJICHH1 MOJITHYHOI iMimxkosorii. [lromy mepeayBano dhopmyBaHHS
OararonapTifHOCTI M TosiBa He3aJdeKHUX 3aco0iB mMacoBoi iHdopmarii. [Toctymnoso,
MOYMHAIOYN 3 TEPIINX JEMOKpaTHYHUX BuOOpiB 10 BepxoBuoi Pagum 1990 p., sx
OKpeMi TMOJITHKH, TaK 1 MOJITHMYHI MHapTii Ta pyXuW Bce OuIblle neperManucs
MUTAHHSAMH TOJITUYHOTO MKy, [lokazoBMMH y 1IbOMY IIIaHI MOXKHA BBaXKaTH
OCTaHHI MPE3UJICHTChKI Ta mapiameHTchbki Buobopu 2019 poky. OcobirBoO 3a yMOBH,
110 «pedepeHTHA TpyNa «IMOJITHK» € OAHIEI0 3 HAUOUIBIIUX TPAAUIIHHO HETaTUBHUX
rpyn B YKpaiHChbKIW KapTuHI CBITY» [2]. | 1€ mepiioueproBo Ciij BpaxoByBaTH MpH
pO30yI0Bl MOJITUYHOTO IMIJKY B YKPAaiHCBKUX CYCHUIbHO-MOMITUYHUX peatisx
ChOTOJICHHS (SIK, 0€3yYMOBHO, ¥ 1HIII 0COOIMBOCTI MEHTAIITETY PI3HUX HAIIIi 1 HAPOIIB,
110 € MPEIMETOM JOCIIIKEHHSI €THOTICUXOJIOT'11).

«JlocuThb 9acTO MOHATTS «IMIZX» OTOTOXKHIOIOTH 13 TAKUMHU TIOHATTSMH SIK TyMKa,
penyTailisi, aBTopuTeT. OJIHAK SKIIO PO3MISTHYTH KOXKHE BU3HAYEHHSA, TO BUJIHO, IO
BOHU HE TOTOXHI. Tak, TyMKa BU3HAYA€THCS SIK CY/DKCHHS PO M0-HeOyIb, BUPaKCHE
B 3 cJ0Bax 1 MPUITyCKa€ BUCIIOBIIOBAHHS, Y TOU Yac K MK 000B’SI3KOBO BKITIOYAE
HeBepOaJIbHI €JIEMEHTH.

[Tonstra pemyTtamii TakoX BIAPIZHIETbCA BiA IMIIDKY, a/Ke MEpIIe O3HAYae
npua0aHy OIIHKY, AYMKY MpO JOCTOTHCTBA M HEJOJIKH, TOAl K OCTAaHHE € BUPA3HOIO
CTOpOHOIO O0pa3y, BiH MoOke OyTH OI[IHEHHUM, ajie OI[iHKa € HE0OOB’SI3KOBUM
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enieMeHTOM. [TOHSTTS aBTOPUTETY TPAKTYEThCS SIK BIUIMB, Y TOM Yac SIK IMiTK MOXE
CJIyT'YBaTHU JUIsl BIUTUBY, aJi€ 11€ HE € oro €uHoI0 QyHKIETO...» [3].

He Bukimkae CyMmHIBY, M0 IMIDK 3arajioM € CKIAQIHUM, KOMIUIEKCHHUM,
0araroaCrieKTHUM TMOHATTAM 1 caM€ TOMY KOXXHOMY BHUJYy MOJITHYHOI AISUTBHOCTI
BJIACTUBUIA CBiHM 1MiJK. DaxiBIll raixy3i iMIJKOJIOTIi BBaXKaIOTh, 1110 JJIsl €PEKTUBHOTO
CHPUNHATTS 1 BIPOBAIKEHHS 1MiJI)KY BaKJIMBO CIIMPATHUCS HA peaibH1, BUUMI, CYTT€BI
XapaKTEePUCTUKU W 03HAKHM CyO’eKkTa IMIIKY. [I[pUMHATHUIN IMIIDK — 11€ TaKui, SKUM
330BHI cnpuiiMaeTbcsi o0pa3 cyb’ekta (y T. 4. ¥ MOJITUYHOIO), IKUMU pUCAMH Ta
SIKOCTSIMH, TIOTIEPEIHBO 3aJaHUMHM, HOT0, 3a3BUYal, HAAUIAIOTE. [1oTpiOHUI IMIIK —
1€ IMIJIK, SIKOTO BUMarae abo rnesHa cepa IisuibHOCT1, 00 TEeBHA Jisl UM SBUIIIC.

Sxmo Meroro ¢GopMyBaHHS OyIb-SIKOTO IMIIXKYy € CTBOPEHHSI aTpakiii
(TICUXOJIOTIYHOTO TSDKIHHS JIIOACH 10 00’€KTY IMITXKY), TO CTOCOBHO (hOpMYBaHHS
IMIJDKY TIOJITHKA Il METa MOXK€ OyTM KOHKpPETM30BaHa: MEPEMOITH Ha BUOOpaX,
OTpUMATH BJaAy HaJ JIFOABMU JJIsI peaizarii BIaCHUX MO3HUIIIHA TOIIO0. A IIbOTO MOKHA
JOCSTTH, CGHOPMYBABIIM TSOKIHHS JIFOJEH JO I1bOTO TMOJITUKA (TSDKIHHS, He
000B’SI3KOBO YCBIJIOMJTFOBAaHOTO HUMH). [Ipu mpoMy ciiji cnupaTtucs Ha 3arajibHy
CTpaTerito, Ha KOHKPETHI TEeXHOJIOTIl 1 TeXHIKW (GopMmyBaHHA iMiIKy. [lomiTruanmii
IMUDK CHiI pO3IIIAJATH SIK OJMH 3 HAWBAXJIMBIIMIMX PECYpCiB BiIaJ, ITHOPYBaHHS
SKOTO HE CHPUSIE TOCATHECHHIO METH TOJIITHKA.

«IIpouec cTBOpeHHS IMIJKY Ha3WMBAa€ThbCs IMIIDKMEHKIHT. BiH nepenbavae
3aCTOCYBaHHS PI3HUX TEXHOJOT1HM, MaHIMYJIAIIA, METO/IIB MPOCYBAHHS, SIK1 3a7Ty4alOTh
dbopmyBaHHs OaxxaHoro odpa3y 00’ekta. Kpim peanbHUX (akTiB Mpo MEPCOHY, IMIIK
CTBOPIOIOTh HAa OCHOBI Miapy, MpoIaraHau, peKiaMu, MOXKYTh BUKOPHCTOBYBATHCH
BUTaJaH1 (haKTH MPO JIIOJAUHY, CIPSIMOBaH1 HAa CTBOPEHHS IITYYHOT0 00pazy» [4].

JUtst CTBOpPEHHSI MOJIITUYHOTO IMIJIKY HEOOXIIHOK € 3[IaTHICTh CYyCHUIbHOL
CBIZIOMOCTI Hioro cipuitHITH. BiH Mae OyTH Opi€HTOBAaHUM Ha TOCSITHEHHS KOHKPETHHUX
1IJIeH 1 BUPIIMICHHS TUX 3aBllaHb, 110 € aKTyaJbHUMH ChOTOJIHI a00 B HaMOIMKUiii
NepCreKkTrBl. 3BIACH — IMIDK Mae OyTH HE CTaTHUHUM, a PyXOMHUM 1 HaOyBaTu 3MiH
3aJIEKHO BiJ] TOTO, SIK 3MIHIOETHCS CYCHIJIBHE CEPEAOBHIILIE.

3a yMOBM YITKO BHU3HAUEHUX 3aBAaHb MOXIIUBO JIOBOJI TOYHO BHU3HAYUTH
XapaKTepUCTUKH, TPU JOTPUMAHHI SKUX MOJITUYHUN IMIIK CHpAIIO€ HAJICKHUM
qyiuHOM. OOOB’SI3KOBOI0 YMOBOIO TYT Ma€ OyTH CIPSMOBAHICTh Ha TEBHY LIJIbOBY
aynuTopito Ta ii ouikyBaHHA. OO’€KTMBHE YCBIJOMJIEHHA MOTpeO IIi€l ayauTopii
CTBOPIOE TMEPEAYMOBHU Ji BUOYIOBYBaHHS €(EKTUBHOTO IMIJIXKY, HOTO CIIPUHHATTS
cBigoMicTio jrofel. [lpu hopMyBaHHI MOMITUYHOTO IMIIKY CITi] BpaxoByBaTu (hakTop
yacy 1 KOHKPETHY CHTYyallllo, /K€ KOKHHHM TMOJNITUYHUN IMIIDK € CBOEPIIHOIO
BIJIMOBII/IIO COLIIyMY Ha Moro noTpedu B IEBHUM ICTOPUYHUN MEPIOJ.

OTxe, 17ig CTBOPEHHSI €(PEKTUBHOTO MOMITHYHOTO 1MIJ)KYy HEOOXiTHO pEeTeNbHE
BUBYEHHSI MOTpeO 00’€KTa, Ha AKI PO3paxOBaHI BIUIMB 1 Al iMiIXKy. binbiie toro,
BHUBYCHHIO MIAJATAIOTh HE JIMIIE 1HTEPECH, MOTpeOH ayauTopii, HasBHI y JaHUN
KOHKPETHHM MOMEHT, a ¥ Tak 3BaHl MOTEHIIIHHI (MOXJIMBI) iHTEpeCH 1 moTpedu, st
BUHUKHEHHS SIKUX CKJIAJTUCSA HEOOX1H1 IEPETyMOBH.
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BusHauuBiu 3aBaHHS CTOCOBHO CTBOPEHHSI MOJITHYHOTO IMIJIXKY, JIETIIE
BU3HAYUTHU 1 Ti O3HAKH/XapPaKTEPUCTUKU CyO’€KTa MONITHKU (TOJITHYHOTO JIiaepa,
naprii, pyxy, opraty Jiep>kKaBHOi BJIaJi TOILO), K1 HOMY CJIiJ1 HaJlaTH, 100 TOCATHYTH
€(eKTHBHOTO BILUIUBY, TOOTO — 3alporpamMyBaTy MOJITUYHHMA IMITK HA TMO3WTUBHUN
pe3yabTar.

Cepen 4YMHHUKIB, LI0 € HAWOUIbII BAXKJIMBUMH Ui CTBOPEHHS Oa)XaHOTO
MO3UTHUBHOTO IMIJI)KYy, BAOKPEMHUMO HACTYTIHI:

= 30BHILIHINA BUIVIA] (AOIVISSHYTICTh, TOPEYHUN MaKISLK, 3a4iCKa Ta OJIAT).

= ®OHOBUH CTHIIB: BIZIOMOCTI, SIKi MOKHA OTPUMATH IIPO JIFOIUHY 3 PI3HUX JHKEPel
(comepexi, 3MI).

» MiMika Ta MO, BUpa3 o0au4Ys epeaatoTh BHYTPILIHIN CBIT JIOIUHU, TOMY
BaKJIMBO, 11100 BOHM BIJIOBIIAIA 0aXKaHOMY IMITIXKY.

« KineTuuHuit 1M1k (1TOCTaBa, )KECTUKYIISIIIIS, X0O/1a).

= BepOanbHuii iMIK: BAXKJIMBO T€, SIK JIFOJMHA TOBOPUTH, aJPKE Ha 1M1 BILJIUBAE
HE JIMIIEe TPaMOTHICTh MOBHU Ta ii CIOBHHUKOBMM 3amac, a i TeMOp, BUCOTa TOJIOCY,
1HTOHAIII].

= [IcuxomoriuHi acrieKTH — HalBaromiiia CkjiagoBa iMiky. Lle BHyTpilmHii CBIT,
MOBE/IIHKA, CBITOIIS, MPUHIIMITA Ta IEPEKOHAHHSA 0COOUCTOCTI.

» PeuoBuii imMijpk: pedi (TOAMHHUK, aBTOMOOLIb, 1HTEP’€p KBapTHUPH) MOBUHHI
M1JKPECITIOBATU CTBOPIOBaHUM o0pas [4].

Imix cy0’€KTIB MOMITHKY CIIPSIMOBAHUM mepeaycim Ha Te, nob chopmysaru y
HACEJICHHS ITO3UTHUBHE CTaBJICHHS JO IXHBOI JISTIBHOCTI B COIAJbHO-CKOHOMIYHIM,
NOJITUYHIN, OCBITHIM Ta KynbTypHIN cdepax. Sk CBIIYUTH MNpaKTUKa, MIUIIXIB
peamizaili 1bOrO0 3aBJaHHS YHMMajJ0 1 HAUNOMIMPEHINIUM y TOJITHYHOMY
IMIJDKMEHKIHTY € 3aCTOCYBAHHSI PI3HUX TEXHOJIOT1, METOMOJOTTYHUX MPUHUUIIB,
MpUIOMIB Ta 3ac001B TOOYIOBH MOMITHYHOTO IMIKY.

Hacamnepen, monituunuii iMiJ1k Ma€e OyTH BII3HABAaHUM Ta 3po3yMuTuM. MacoBa
ayJInTOpis, HA SIKYy BIH OPIEHTOBaHUI, B OCHOBHOMY HE Oakae TymaTH, 3710TaTyBaTHCS,
aHaji3yBaTy. BiImoBigHO IMI)K Ma€ CynPOBOIXKYBATHCS TAKUMHU pUCaMU i O3HaAKaMH,
AK1 JIETKO YHI3HAIOThCS, HE MOTPEOYIOTh AOKJIAJaHHS JONATKOBUX 3yCHJIb, BTUIECHI Y
JIETKUH JJIS CIPUAHSTTS JIO3YHT, JIOTOTHII, CJIOT@H TOIIIO.

Imimx Mae OyTH BIpOT1AHUM, TIPABIONOAIOHUM, KOPUCTYBATHUCS JAOBIPOIO JIIOJEH.
Kpamumii misx g0 mpapaonomiOHOCTI — CTpUMaHI BUCIOBIIOBAHHS Ta ITOBEJIIHKA,
peaibHi OOILSTHKY, KOHKPETHI MPaKTUYHI Jii.

Imix cy®’ekTa OMITUKY Ma€e OyTH SICKpaBUM, KOHKPETHUM 1 ipuBaOnuBuM. Bin
JIi€ Kpallle, KOJIU arlejroe JI0 MOYyTTIB, IIBUALLIE CIPUNMAETHCS, KOJIU 30CEPEIKYEThCS
Ha MEBHUX pHUCaXx 1 ICKPAaBO BUCBITIIIOE OAHY a00 AEKIJIbKA CYTHICHUX XapaKTEPUCTUK
Ccy0’ekTa TONITUKU. BaXIumBOIO € Bi3yallbHa NPUBAONMBICTH (IUIsI TOJITUKA —
30BHILIHICTb, JUIsl ApTIi — JIO3YHTH Ta arpulyTHka). Peakiiis Ha npuBaOIUBUI BUIISA
3aBXAHM € TIO3UTHBHOIO, 1[0 aBTOMAaTUYHO CIIPAIbOBYyE€ HAa HECBIAOMOMY piBHI. Taky
PEaKIlilo COLIOJIOTH BIIHOCATH J0 Kareropii T. 3B. «rajia-e(peKkTiB», KOJM IEeBHA
MO3UTUBHA PUCA BHAJAa€ B 04Ul i MUMOBOJII BUTICHSE 1HIII, MEHII 3HAYYIIIl PUCH.
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[Tonituunuit oOpaz mae Oytu gemio crpoineHuM. 106 YHUKHYTH CKJIaJHOIIIB
CIOPUMHSTTS MacOBOIO ayJAMTOPI€r0, IMIKY Tpeba OyTH HpPOCTIIIUM 3a caM 00’ €KT.
HaliepexTuBHimmM, Ha AyMKYy (axiBLiB, € TNPOCTUNA IMIJK, IO HIBUIKO
3amaM’ ATOBY€ThCHI.

Hes3Baxkaroun Ha KOHKPETHICTh, MOJITUYHUMA IMIJK 7O TIEBHOI Mipu Mae OyTH
HEBU3HAUYCHUM, 3aJIUIIATH MOXKJIMBICTH «JOMAJIOBAaTH» MOJITHKY Oa)kaHl pHUCH, SKI
ayIMTOpig Xoue 0auyuTH. 3a TAKUX YMOB MOJITUYHUHN IMIIDK 3aiiMe MICIIe MK PO3yMOM
1 HOYYTTAMH, MIXK PEABHICTIO i OYIKYBaHHAMM ayqUTOPIi.

OCKIUIbKM  TIONMITHYHUN  IMIJDK  PO3PAXOBAaHMM HAa CHPUMHSITTS MacOBOIO
CBIJIOMICTIO, IMIJI’KEB1 XapaKTEPUCTUKU CyO’ €KTIB MOJITUKU BapTO MOAABaTH B JEIIO
rineptpodoBaniii, mnepedinpiieHiit ¢opmi. lle MOXIHBO 3a yMOBH MOCTIHHOTO
MOHITOPUHTY TPOMAJChKOI JTyMKH (OMUTYBaHHS ¥ COIIOJIOTIYHI JTOCIIJIPKEHHS
HamepeaoHl BUOOPIB) 3 METOK BIPOBAKEHHS HOBUX CIOCOOIB TMOCHUJICHHS
e(ekTUBHOCTI IMIJKY. JIJIsl 1IbOTO CJI1J] 3aTydaTH COIlalibHI 1HCTUTYTH 1 FPOMAJIChKI
oprasi3zatiii, CHpOMOXXH1 HaJIJaTH 00’ €KTUBHI pe3y/IbTaTH COLIOJIOTTYHOTO MOHITOPUHTY
notped 1 BMomoOaHb HACEICHHS MIOAO CIPUHHATTSA TOTO YW IHIIOTO TMOJITHKA a0o
MOJIITUYHOT MapTii.

Takum 4rHOM, IMIIDK SIBJIsIE COOOIO CKIAAHMI (PEHOMEH MOMITUYHOI TICHXOJOTi,
AKUM  aKymyaoe B coOl  Haiipi3HOMaHITHIII  00’€KTHBHI ¥  Cy0’ €KTHUBHI
XapakTepucTUku. BiH € O00OB’A3KOBUM CKJIQJIOBUM KOMIOHEHTOM Cy4YacCHHX
MOJIITTEXHOJIOTIN, pOJib, Bary 1 3HAYYIIICTh BIUIMBY SKUX BaXKO IEPEOIIHUTH.
[TomiTuyHUN 1IMIIK, WOro CTPYKTypa Ta PYXOMHUH «Kapkac» MarwTh MOCTIHHO
nepeOyBarn 'y (QoKyci yBarm IiMiDKMEWKEpIB, apKe CIPUUHATTS BUOOPISMH
CYCHUIBHO-TIOJITUYHOTO TPOCTOPY 3arajioM 1 ocoOucTicHOro ¢akropa SK HOro
LEHTPAJIbHOI JIaHKH, 30KpeMa, BiJOyBaeThCs Yepe3 pI3HI KaHalu 1 32 PI3HUMH
NICUXOJOTTYHUMHU 3aKOHaMH. 3BIJICH — OYEBHUJIHO, 110 AJi1 (POPMYBAHHS MO3UTHUBHOTO
MNOJIITUYHOTO  IMIZDKY KOMYHIKaTMBHI YMHHUKM 1H(OpMAIIiHOTO BIUIUBY €
BU3HAYAJIbHUMU.

[Ipu npOMy MO3UTHUBHMI YU HETATUBHUMN IMIJIXK TOJITUKA MOXKEe (POPMYBATHCS HE
JWIIe IJIECTIPIMOBAHO, ajié W CHOHTAHHO, 1032 BOJICID SK CaMOl («JTIOIUHH
nonitnaHoi» (homo politicus, 3a I'. JlaccBennom), Tax 1 11 HAOIMKIOTO OTOYEHHS. YCi
11 pakTOpH CIIiJl BpaXOBYBaTH P pO30y10B1 MOJITUYHOTO IMIIKY Cy0’€KTa MOJITUKH,
JISTIbHICTH SIKOTO B CBOIM OCHOBI ITOBHHHA OyTH CIPSMOBaHA Ha JOCATHEHHS €IUHOT
BXJIMBOI METH: MOKPAIIEHHS KUTTS 1 0€3MEKH TPOMaJISiH Ta ACP>KaBH.
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CAMOPEAJIIBALISI CYYACHOI KIHKHU

IerpyxnoBa CBitTiiana

3100yBay BUIIO1 OCBITH MaricTepChKoro piBHsS MCUXOJIOT1i
Cnpuncbka 3opsiHa

K. IICUXOJI. H., JOLUEHT

Kadenpa ncuxosnorii

JporoOuibkuii 1ep>kaBHUM Me1aroriyHui YHIBEPCUTET
iMeH1 [Bana dpanka

Camopeadnizailisi Cy4acHOi KIHKM € CKJIaJHUM IPOIECOM, IO BKJIIOYAE B cede
30epeKeHHsI 0COOMCTOT 1IEHTUYHOCTI B YMOBaX Cy4aCHOTO CyCIUILCTBA.

XKiHKM CTHUKAIOThCSI 3 YHUCICEHHMMH BHMKJIMKAMH Y TIONIyKax camopeaii3allii,
BKJIIOYAIOUX OaaHc MK Kap'eporo Ta 0COOMCTUM JKUTTSIM, CYCIUIbHUMU CTEPEOTUIIAMU
Ta BHyTpimHIMUA Oap'epamu. CydacHi KIHKH, SKI TparHyTh caMmopealizailii, 4acTo
CTUKAIOThCS 3 BUKJIMKOM 30aJlaHCYBaTH CBOIO MpPO(deCiiiHy AISUIbHICTH 3 OCOOMCTHM
KUTTSIM, BKIIOYAIOUW CIM'I0, JIOMAITHi OOOB'SI3KM Ta OCOOWCTHN DPO3BUTOK. BoHM
ITYKalOTh CIIOCOOW BUPIMIECHHS IOTO0 KOH(MIIIKTY, 11100 MaTH MOXXJIMBICTh IPAIFOBATH
HaJ] Kap'eporo, HE MOKEPTBYIOUH SIKICTIO CBOTO OCOOUCTOTO KUTTSL.

Taxox )KiHKM 4acTO 31TKHYThCS 31 CTEPEOTUIIAMH, SIKI 0OMEKYIOTh X MOKIIUBOCTI
Ta poib y cycnuibeTBi. Hanpuknaz, i1es, mo *iHka NOBUHHA OyTH BUKJIOYHO MaTip'to
ab0 TOMOTOCIIOJIAPKOI0, MOXKE 3aBaKaTW 1 PO3BUBATH CBOIO Kap'epy abo BUOMparu
1H1I1 chepu camopeaizariii.

[cHytoTh 1 mNEBHI BHYTpIilIHI Oap'epu, $KI 3aBa)KalOTh JKIHKaM JOCATaTH
camopeanizaiii. I[le MoXyTh OyTH BimUyTTS BJIACHOI HEJOCTATHOCTI, CTpaxw abo
BiIMOBa BiJl pu3uky [2]. [lomonanns umux Oap'epiB MOKE€ BUMAarartu MCUXOJIOTI4HOI
MIATPUMKA T4 CAMOBIOCKOHAJICHHS.

i acnexTu B3aeMOAII0Th MK COOOI0 1 MOXKYTh CTaTH MEPEIIKO0I0 Ha MIISAXY J0
camopeanizamii cy4acHoi >kiHKU. [lomomaHHS IIMX BUKIWKIB BHMAara€ pO3yMIHHS
BJIACHUX I[1JI€i, BIIEBHEHOCTI B €001 Ta BMIHHS 3HAaXOJAUTH KOMIIPOMICH Y PI3HUX
chepax KUTTH.

Po3BHUTOK OCBITH Ta Kap'€pHUX MOXKIUBOCTEH € TAKOXK BAXIJIMBUMU YHNHHHKAMHU,
AK1 COPUSIOTH camopealtizallii cydyacHuX *KiHOK. OcBiTa BIAKPUBAE Mepe]; HUMHU HOBI
TOPU30HTH, HAJAIOUM 3HAHHS, HABUYKA Ta MOXJIHMBOCTI [UIsI OCOOMCTOTO i
npodeciiinoro pocty. Kap'epa, y cBow uepry, A03BOJI€ KIHKaM BHUSBUTU CBIi
NOTEHIaN y PI3HUX cepax KUTTS.

OTpuMaHHS SKICHOT OCBITH BIIKpHBAE Mepe/ )KIHKaMu O1TbIIIe MOKJIMBOCTEH JIJIS
BUOOpPY MpodeciiHOro NMUISAXY Ta PO3BUTKY CBOIX 1HTEpeciB. BOHM MOXYTh BUBYATH
HOBl TIPEIMETH, PO3BUBATH CBOi TaJaHTH Ta HABUYKHU, IO CIPHUSIE IXHBOMY
0COOMCTICHOMY 3POCTaHHIO.
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Po3BuTOK Kap'epu J103BOJISE KIHKAM 3aCTOCOBYBATH CBOi 3HAHHS Ta HABUYKHU Ha
MPAKTHI, JOCsATaTu MPoQeciiHUX IIIeH Ta BIqUyBaT ce0e KOPUCHUMH 1 BAXKIIMBUMHU
st cycnuiberBa [3]. BiguyTTs ycmixy y Kap'epl MOXK€ MO3WTHMBHO MO3HAYUTHCS HA
iXHROMY CaMOIIOYYTTi Ta CAMOOITIHIII.

JKiHKM MOXYTh 3HAXOAUTH caMopeai3alliio y pisHuX cdepax, Kl BiANOBIIAIOThH
ixHiM iHTEepecaM Ta nusiM. Lle Mmoxke OyTu nmpodeciitHa AisIbHICTh, MUCTEITBO, HAyKa,
BOJIOHTEPCTBO Ta Oararo iHIoro. PO3BHTOK OCBITM Ta Kap'€pHUX MOXKIJIMBOCTEH
PO3LIMPIOE CIIEKTP MOXKIIMBOCTEH JUIsl camopeatizalii y pi3HUX cepax KUTTA.

TakuM YWHOM, PO3BUTOK OCBITHM Ta Kap'€pHUX MOXKIMBOCTEH BIiIITPAIOThH
KJIFOUOBY pOJIb Y camopeai3allii Cy4yacHUX >KIHOK, JO3BOJISIIOUM iM peasizyBaTu CBii
MOTEHIIa] Y Pi3HUX cepax KHUTTA Ta JOCITTH BHYTPIIIHHOTO 33JJOBOJICHHS BiJl CBOTO
KUTTSL.

[TinTpumMka coliaIbHOTO CEPEAOBUIIA Ta PIBHONMPABHUM JOCTYII 10 MOXIUBOCTEH
€ BOKJIMBUMH YMHHUKAMH, 1110 BIUTMBAIOTh HA CaMOpeati3alliio Cy4acHUX >KIHOK.

Camopeadnizaiiist )KIHOK MOXKE BUSIBJISITUCS B aKTUBHOCT1 y TPOMAa/ICbKOMY KHTTI,
B c(pepi MHUCTEIITBA Ta KYJIBTYPH, @ TAKOXK Yy POJI1 Marepi Ta A0AMINBOI POAUHH.

[TinTpuMKa coliaabHOTO CEPEeNOBUILA Ta PIBHONPABHUNA TOCTYI O MOXKIMBOCTEM
AificHO € KiIouoBUMH (akTopaMu Juisi camopeanizamii >kiHok [1]. HasBuicTb
MIATPUMKH 3 00Ky CiM'T, APYy3iB, KOJIET Ta CyCHUIbCTBA 3arajioM € BaXKJIMBOIO JIJIS )KIHOK
y IOCATHEHHI CBOIX LJIeH Ta camopeanizauii. [linTpumka Moxke BUSBISATUCS Y BUITISIAI
MOPaIBHOT MIATPUMKH, MOKIMBOCTI IOJUIMTHCS JOCBIJIOM Ta TOpajlaMH, a TaKOXK Y
Ha/IaHHI IPAKTHYHOI JOTIOMOTH 7151 3a0€3MeYeHHsT MOXIIMBOCTEH /JII CAMOPO3BUTKY
Ta caMopeai3arii.

BaxxnuBoro neperyMoBOIO JJ1s1 camopealnizailii € piBHOPABHUMA JOCTYII )KIHOK J10
MOKJIMBOCTEHN y c(pepax OCBITH, Mpalll, HOJITUKU Ta 1HIIKX chepax KkuTTs. Joctyn 10
OCBITH BHUCOKOi SIKOCTi, PIBHI YMOBH JIJIsl MpAIEBIAIITYBaHHS Ta MOXIIHUBOCTI IS
npodeciiHOro pPO3BUTKY MTO3BOJSIOTH JKIHKAM peasli30ByBaTH CBOi 3A10HOCTI Ta
AocsraTH ycmixy y Bubpanux cdepax.

3MEHIIIEHHS COLIIbHUX CTEPEOTUIIB Ta YCBIJIOMJICHHSI PIBHUX IIpaB KIHOK €
BOXJIMBUMHU KpOKaMu JJIsl MiJIBUIIECHHS MOXJIMBOCTEW camopeanizaiii. Po30ynoBa
BIIKPUTOTO Ta I1HKIIFO3MBHOTO CYCIUIbCTBA, JI€ KOKHA JKIHKAa Ma€ MOXKJIUBICTh
peaizyBaTu CBii MOTEHI[1aJ, CIIPUSIE MiIBUIIICHHIO CAMOOI[IHKH Ta CAMOIIOBAru K1HOK.

Takum 9rHOM, TIIATPHUMKA COITIAIBHOTO CEPEAOBHIIA Ta PIBHOIIPABHHM JOCTYII J0
MOXJIMBOCTEH € Ba)xJIMBUMHU (aKkTOpaMH, SIKi BIUIMBAIOTH Ha CcaMoOpealli3alliio
CYYaCHHX KIHOK, T03BOJISIFOUM iM PO3KPHUTHU CBIM MOTEHINIAI Ta TOCATTH BHYTPIIIHbOT
rapMOHIi Ta 3aJI0BOJICHHS B1JT )KUTTS.

Cnucoxk BUKOPUCTAHUX JIKepeJl
1. Bopona, M. Hananns piBHUX MOXKJIMBOCTEH K1HKaM Ta 4OJIO0BIKaM y cdepl mpaiii.
VYkpaina: acriektu mpariti. 2009. Ne 6. C. 38-41.
2. Ipaborcebka, 1. Kynsrypa HemomaHoi pyku. ['eHIepHa MOJITHKA Kpi3b NMPU3MY
nuBLUI3aliiHoro po3BuTky. Cyvachicts. 2008. Ne 1-2. C. 88-100.
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3. Xapkiecbka, H. 1. J)Kinka 1 4010B1K TOBMHHI OyTH piIBHUMHU, aje pI3HUMHU. lcTopis
Ta npaBo3HaBcTBO. 2009. Ne 4 (mmrotwmit). C. 2-5.

4. Xapuenko, C. B. Oco0nuBOCTI CHIJIKYBaHHSI YOJIOBIKIB Ta >KIHOK. [IpakTuuna
TICUXOJIOT1s Ta comianbHa podoTa. 2007. Ne 4. C. 12-16.

OCOBUCTICHA I'OTOBHICTDb 10 3MIH CTYAEHTIB
KPI3b IIPU3MY METAKOT'HITUBHUX IIEPEKOHAHDb

Am’ok Ajgina MukoJiaiBHa

3100yBayKa BUIIOT OCBITU 0aKajlaBPChKOTO PiBHS
HaykoBuii kepiBHUK:

I'anpsineBcbka 'anmua bopuciBua

JIOKTOP TICUXOJIOTIYHUX HAYK, Mpodecop

Kadenpa ncuxosorii Ta remaroriku

HamionansHuit yHiBepcuteT "OcTpo3bka akaaemis"

OcoOucricHa TOTOBHICTh IO 3MiH € OJHUM 13 KIIFOUOBUX ACMEKTIB y Cy4acHIH
TICUXOJIOT1YHIN HAYIIl, OCKUTFKH BOHA O€3MOCepeTHRO OB’ 13aHa 31 3aTHICTIO JIFOTHHU
aJanTyBaTUCS J0 HOBHX YMOB, TpaHcdopmMarlliili y coriaibHOMy, npodeciiiHoMmy Ta
O0COOUCTICHOMY KUTTI. 3riiHO 3 AochimxeHHsmu I. O. MenbHuuyk-Moxamman ta B.
Bonomuuoi-Hapoxkna [6], TOTOBHICTH 1O 3MIH PO3TIAJAETHCSA SK 1HTErpajbHa
BJIACTUBICTb OCOOHMCTOCTI, IO BKJIIOYA€ KOTHITMBHI, €MOI[MHI Ta IOBEIIHKOBI
KoMIioHeHTH. [le He MPOCTO CyKyMHICTh pUC, a JMHAMIYHHUMN TIPOIIEC, TKUM 3aJICKUThH
B1Jl BHYTPIIIHIX Ta 30BHIMIHIX (PaKTOPiB.

YkpalHChKUM KOHTEKCT TOTOBHOCTI JI0 3MIH Ma€ CBOi OCOOJIMBOCTI, 1110 MOB’sI3aHi
3 COILIATbHO-€KOHOMIYHUMHM Ta MOJITUHYHHUMH YMOBaMH. 3T1JHO 3 JOCIIKCHHSAMH I.
O. Menbanuyk-Moxamman ta B. Bonommunoi-Hapoxxna [6], ykpaiHChKI CTyA€HTH
JEMOHCTPYIOTh BHCOKY TOTOBHICTH JO 3MiH, II[0 OOYMOBIICHO HEOOXIIHICTIO
aJanTyBaTHCS [0 IIBUAKUX TpaHcopMmamiii y cycniibeTBl. OmHak, emolliiiHa
HECTIWKICTh Ta HEBU3HAYCHICTh MOXYTh YCKIIQTHIOBATH MPOIIEC aaamTaiii [4].

[TcuxosoriyHi YMHHUKYU € OJIHUMH 3 HAWBAXKIIMBIIKUX Y (POPMYBaHHI TOTOBHOCTI
0 3MiH. BOHM BKIIOYWAlOTh Takl aCIEKTH, SK EMOIlIMHA CTIMKICTh, MOTHBAIIif,
caMOOIIlIHKa Ta 3/IaTHICTh 10 peduekcii [3].

JlocmikeHHs aMepUKaHChKoTo Ticuxosiora Maptina Cenirmana [16] nokasanu,
10 ONTUMICTUYHUN HACTPIH Ta MO3UTUBHE MUCIICHHS 3HAYHO T1IBUIIYIOTH EMOIIHHY
cTidKicTh. CTYJIEHTH, K1 3/1aTHI TUBUTHUCS HA 3MIHU K HA MOXJIUBICTh JIJI1 PO3BUTKY,
a He SIK Ha 3arpo3y, JIEMOHCTPYIOTh BUIIUWA PIBEHb TOTOBHOCTI JI0 3MiH.

3rigHo 3 Teopiero camonerepminaiii (Self-Determination Theory), po3po6ieHoi
Ensapnom [etici Ta Piuapgom Paitanowm [10], BHyTpimHsS MOTHBAaIlisl, TOOTO OakaHHS
JISTA 4Yepe3 BIACHUW I1HTEpeCc Ta IHHOCTI, € OUThIl e(EeKTHBHOIO Y MiATPUMIIL
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TOTOBHOCT1 JI0 3MiH, HDXK 30BHIIIHA MOTHUBaIis. CTyIEeHTH, SIKi HAaBUAIOTHCS 4epe3
BHYTPIIIHII IHTEpEC 0 MpeMeTa, Kpallle aJanTyioThCA 10 HOBUX YMOB Ta BUMOT.

Camoorninka Ta peduiekcis - 1€ 1HII Ba)JIMBI TICUXOJOTTYHI YHMHHUKH.
CamoolriHKa 103BOJISIE€ CTYJAEHTaM aJcKBAaTHO OI[IHFOBATH CBOi MOKJIMBOCTI Ta clIaOKi
CTOPOHH, IO € HEOOXITHUM JJIs1 €(pEeKTUBHOTO IJIaHYBaHHS Ta peaiizaili 3miH [7].
Pedrekcis, sk mporec camoaHaizy, 1omoMarae CTyIeHTaM YCBIIOMUTH CBOI JIii Ta iX
HACJIIKH, IO CIIPHUSIE PO3BUTKY THYYKOTO MUCIEHHS [7].

CoulanbHl YMHHUKHM BKIIIOYAIOTh BIUIMB COLIAJILHOIO OTOYEHHS, MIATPUMKY 3
OOKy poauHH, IPy3iB Ta BUKIAJAdiB, a TAKOX COIIAJIbHI HOPMHU Ta OYIKyBaHHSA [5].
CoulanpHa MiATpUMKA - 1€ eMOoIliiiHa, 1H(popManiiiHa Ta MpaKTUYHA JI0NIOMOra, SIKY
1HIWBIJT OTPUMY€E BiJl CBOrO OTOYEHHS. 3TIMHO 3 JOCITIKEHHSIMH aMEPUKAHCHKOTO
ncuxoiora lllennona Koena [8], comiayibHa miATpUMKa 3HAYHO 3HUXKYE PIBEHb CTPECY
Ta MABUILYE 3aTHICTh JIO aJanTallii.

OcBiTHE cepeloBUIlle, SKE€ MIATPUMYE TBOPYICTh, IHIIIATUBHICTL Ta
caMopeasi3ailito, 3Ha4HO IiJIBUIIY€E€ TOTOBHICTh CTYACHTIB 10 3MiH. JlOCIIiIPKEHHS
MIPOBITHUX HAyKOBIiB, Takux sk Maptin Cemirman [16], Exsapn [leiici [10], Pigapn
Paitan [10], Kepon [IBek [9] Ta Mankonsm Hoyns [13], moka3anu, o po3BUTOK LKUX
YHMHHUKIB € KIIOYOBUM AJi1 (POpMyBaHHS 0COOMCTICHOT TOTOBHOCTI JI0 3MiH.

VY KOHTEKCT1 BUIIIOi OCBITH METAaKOTHITHBHI NMEPEKOHAHHS BIAIrpaloTh KIOUOBY
posib 'y QopMyBaHHI OCOOMUCTICHOI TOTOBHOCTI J0 3MiH. JlOCHIIPKEHHS TaKux
HayKOBIIiB, Ak [layns [TinTpix [15] Ta bappi 3immepman [17], mokazanu, mo CTyJAeHTH
3 PO3BHHCHHMH METAaKOTHITUBHUMH TICPEKOHAHHSIMH KpaIle CIPaBIsSIOTBCS 3
aKaJICMIYHUMH BUKJIMKAMH Ta 3MIHAMH.

3immepman [17], y cBowo uyepry, po3poOMB MOJEIh CaMOPETyJIhOBAHOTO
HaBYaHHS, SIKa MIAKPECTIOE BAXKIIUBICTh METAKOTHITUBHUX MEPEKOHaHb. BiH BUSBUB,
0 CTYJACHTH 3 PO3BUHCHHUMH METAKOTHITUBHUMHU TIEPEKOHAHHIMHU  Kpale
CHPABJISIIOTBCA 31 3MIHAMU B HAaBUAJbHOMY CEpPEIOBHUII, OCKUIBKM BOHHM 3/aTHI
IIIBUIKO aJaNTyBaTH CBOI CTPATETii 10 HOBUX YMOB.

EMortiitHa perynsiiis € BaXKJIUBUM acleKTOM OCOOMCTICHOI TOTOBHOCTI /IO 3MiH.
JlocnipkeHHs: Takux HayKoBIIB, K J[>eiimc ['pocc [12] Ta Crro3an Honen-Xekcema
[18], moka3anmu, 110 METAaKOTHITUBHI MEPEKOHAHHS BIAITPAlOTh BAXKIUBY pOJIb Y
peryJsiuii eMOoIii.

MeTakorHITUBHI TIePEKOHAHHS BIJITPAIOTh KIIOYOBY poiib y (opmyBaHHI
OCOOUCTICHOT TOTOBHOCTI JIO0 3MIH CTYAEHTIB. [{OCHI/DKEHHS TaKMX HAyKOBIIIB, SK
Jxon ®newisenn [11], Enpian Bemnc [14], Ilayne IlinTpix [15], moka3zamm, mio
METaKOTHITUBHI TIEPEKOHAHHS BIUIMBAIOTh Ha T€, $K CTYACHTH HaBYalOThCH,
BUPIMIYIOTh MPOOJIEMHU Ta aIaNTYIOThCS JO HOBUX YMOB. PO3BUTOK METaKOTHITUBHUX
IIEpEKOHAaHb y CTYJICHTIB € BaXJIWBHM 3aBJaHHSM JJIS BHUINOI OCBITH, OCKUIBKH IIe
MO>K€ 3HAYHO MOKPAUIUTH IXHIO aKaJIeMIYHY YCIIIIHICTh T4 TOTOBHICTh JI0 3MIH.

HaykoBenr Binu [19], y cBoro depry, po3poOUB MOEIH CaMOPETYIHOBAHOTO
HaBYaHHS, SIKa IM1JIKPECIIO€ BAKIMBICTh METAKOTHITUBHUX NEpeKOHaHb. BiH BUsBUB,
0 CTY/JCHTH 3 PO3BHHCHUMH METAKOTHITUBHUMH HAaBHUYKAMH Kpallle CIPaBiIsSIOTHCS
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31 3MIHaMHU B HaBYAJIbHOMY CEpEOBHIIII, OCKIJIbKM BOHU 3JaTHI IIBHJKO aJanTyBaTH
CBOI cTpaTerii 10 HOBUX YMOB.

B.O. Bonommna-Hapoxxna Ta I'.b. T'aHmg3iieBchka y CBOiX JOCIIKEHHSIX
3a3HAYaIOTh, 110 J€3aalTUBHI METAKOTHITUBHI MIEPEKOHAHHS Ta CY0'€KTUBHE EMOIIIiTHE
OyaronoJiyqusi J03BOJISIIOTH BHOKPEMHUTU 3HAUYIl MPEIUKTOPH, SK OKPEMO JUIs
KOKHOTO KOMITOHEHTA, TaK 1 JJIS 3aTaJIbHOTO MMOKa3HUKA MEHTAIILHOTO 3I0POB's[2].

TakuMm 4MHOM, METaKOTHITHBHI MEPEKOHAHHS € BAXKJIMBUM aCIEKTOM KOTHITHBHOL
TICUXO0JIOT1i, KM Mae 3B'S30K 3 OCOOMCTICHOIO T'OTOBHICTIO J0 3MiH. Ilomasmbii
JOCTIDKEHHSI B IIHA Tady3i MOXYTh JOIMOMOTTH PO3POOUTH HOBI METOJIUKU JIS
PO3BUTKY METAaKOTHITUBHUX HAaBHYOK Y CTYJIEHTIB, IO CHOPUSTUME IXHIA YCIILIHIHI
amanTanii 70 MOCTIMHUX 3MIH Y Cy4acCHOMY CBITI.
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IHCTPYMEHTAJIbHI 3ACOBHU JJIAA AIAT'HOCTUKH
MEPEZK HA BA3I RS-485

Onyn bornan MakcumoBu4

3100yBay BHILIOI OCBITH MariCTe€pChbKOro piBHS

Kadenpa akycTnyHuX Ta MyIbTUMEIIHHUX €IEKTPOHHUX CUCTEM
HTVYYVY "KIII im. Iropst Cikopcekoro" Ykpaina

Mepexi Ha 6a31 RS-485 BimirparoTh BaXJIMBY POJIb Y PI3HUX Taly3sX 3aBISIKU
CBOiM HAAIMHOCTI, CTIMKOCTI J0 3aBaJ Ta 3AATHOCTI NEpeaaBaTH JaHHI Ha BEIHUKI
BijicTaHi. RS-485 mmpoko BUKOPUCTOBYETHCA B CUCTEMAaX aBTOMATH3AIIIT ISl 3B'SI3KY
MIXX KOHTPOJIEpaMH, TaTYNKaMH Ta BUKOHABUMMH MeXaHi3MaMu. CHcTeMU KepyBaHHSI
OyIMHKaMu BUKOPUCTOBYIOTh RS-485 must iHTerparii pisHHX MiJCHUCTEM, TaKUX SK
omajieHHs, BEHTUJIALIS, KOHAUIIFOBAaHHSI, OCBITIICHHS Ta Oe3rneka. Ha mpomucnoBux
o0'exktax RS-485 3acTocoByeThCsl IIsi MOHITOPHHTY Ta yHPaBIiHHS TEXHOJOTIYHUM
0o0J1aTHAHHSIM. Jlns  3abe3meueHHss HaaiiiHOT Ta CTaOUIBHOT POOOTH JyKe
BOXKJIMBUMU € CIEI[iali30BaHl IHCTPYMEHTAJIbHI 3aCO0U JIJI1 MOHITOPUHTY MEpEeX Ha
0a31 RS-485. IncTtpymeHTasibHi 3acO0M I MOHITOPUHTY JO3BOJISIFOTH IIIBHJIKO
BUSIBJISITH Ta JIarHOCTYBAaTHU MPOOJIEMHU B MEpEeXki, Takl K OOpUBH 3'€HAHb, KOJI3ii
makeTiB, 3001 mepenaui manux. Mepexi RS-485 gacTo BKIIIOYAOTh BEIHUKY KiIbKICTh
MPUCTPOIB Ta 3aBJASKU PO3raily’KyBauaM Ta MOBTOPIOBaYaM MOXYTh MaTHU CKIIAJHY
TOMOJIOTI0. 31 30UIbIIEHHAM KIIBKOCTI MPUCTPOIB, MIAKIIOYEHUX 10 Mepexk RS-485,
3pocTae norpeda y ePeKTUBHMX IHCTPYMEHTAX MJii MOHITOPUHTY. BukopucranHs
IHCTPYMEHTAJIbHUX 3aC00IB JJi1 MOHITOPUHTY JO3BOJISIE 3HM3UTU BUTpaTH Ha
00CITyroByBaHHs Ta €KCIUTyaTauio Mepex. Lle nocsraerscs 3a paxyHOK CKOPOYEHHS
4acy MpOoCTOI0, 3MEHIIICHHS KUJIBKOCTI aBapiil Ta ontumizaliii poooTu Mepexi.

OpauH 13 TOMMPEHUX MPOTOKOIIB peanizoBaHux Ha 0a3i RS-485 e DMX-512. Lle
OCHOBHHI TTPOTOKOJI KEPYBAHHS CBITJIOBUMH NMPHUJIAJaMH Y CIICHIYHOMY OCBITJICHHI,
Tearpax, kiaybax Ta IHIIMX PO3BaKaJbHHUX 3axojax. CydacHi CBITJIOBI IOy CTAaOTh
nefad CKIagHIIIMMHM, III0 BUMAaraloTh CHHXPOHI3aIlli BeJIUKOI KiTbKOCTI IIPUJIAJIB Ta
edekriB. Cuctemu DMX-512 yacTo 1HTErpyroThCSd aBTOMAaTHU30BAaHMMHU 3 ayAlio Ta
Bimeo cucremMamu. CBo€yacHE BUSIBICHHS Ta YCYHEHHS HpoOJieM 3a JIOMOMOTOIO
JIarHOCTUYHUX IHCTPYMEHTIB 3HW)KYE BUTpAaTH Ha OOCIyroByBaHHsI Ta 3amoOirae
HELITAaTHUM peKMMaM poOOTH Mij Yyac MPOBEIEHHA 3aX0A1B. [HCTpyMeHTanbH1 3ac00u
JIOTIOMAraroTh IIBUIKO BUSBIIATH Ta yCyBaTu npoodsemu B Mmepexi DMX-512, taki sk
oOpuBH KabeiB, HEMpPaBUJIbHI MIAKIIOYEHHS Ta KOHQIIKTU ajpec. Bukopucranus
JIarHOCTUYHUX IHCTPYMEHTIB J03BOJISI€E TOYHO HAJAIITYBATH MapaMeTPU CBITIOBUX
MpUJIAIB, Takl K agpecallis, MiHIMaJabHI Ta MAaKCUMaJIbH1 PIBHI CBITJIOBOT'O MOTOKY.
e 3HaYHO MPUCKOPIOE MPOIIEC HATIAIITYBAHHS CBITJIOBUX MPUJIAIIB, 110 BAXKJIUBO TIPH
OOMEKEHUX YacOBHX paMKax Tiepen Imovyarkom 3axony. DMX-tectrepu — 11e
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MOPTaTUBHI MPUCTPOi, M0 JO3BOJISIOTH MepeBipsATH curHamu DMX-512,
J1arHOCTYBaTy MpoOJieMu 3 KabelasiMu Ta po3'eMaMH, TECTYBAaTH Mpale3daTHICTb
CBITJIOBUX TPWIAJIB, BHUSIBISATH MOMHIKH Tepenadi JaHUX, MOKa3yBaTH PO3MOILI
KaHAJIIB Ta JOMOMAaratd B ONTUMi3alii pobOTH Mepexi. Y CydacHHX YMOBax, 3i
3pOCTaHHSM CKJIQJHOCTI CBITJIOBUX TPOEKTIB Ta IHTErpamii pi3HUX CHUCTEM,
aKTyaJlbHICTh TAaKUX I1HCTPYMEHTIB JIMIIE 3pOCTa€, PpOOISYM I1X HE3aMIHHUMHU
MTOMIYHUKAMH JIJIS 1H)KEHEPIB Ta TEXHIKIB.

PesyabTaTn 1ocaixxeHHs

AHani3 pUHKY IOKa3aB, M0 OJHUM 13 JJIEPIB MPUCTPOIB I MOHITOPUHTY
Mepexxi DMX-512 e npunan SWISSON XMT-350 RDM Controller / DMX Tester.
XMT-350 — e xomnaktauil Tecrep DMX s mpodeciiiHOro BUKOpUCTaHHS.

DMX XMT-350 mnonermrye HajamTyBaHHS NOpwiaaiB B Mepexi DMX-512.
KopuctyBau BuOHMpae mOTpIOHY MOCIIJOBHICTh CBITWIBHHKIB, 1 XMT-350
aBTOMATUYHO MIJKITI0YAE MPUCTPOi. Y cepBicHIN GyHKIIT 1H(POpMaIlito PO CTaH, TaKy
AK 4Yac TOpIHHS JIAaMIM, MOXHa 34UTyBaTH Oe3nocepenHbo Ha XMT-350 0e3
HEOOX1THOCTI Iepexoay KOPHUCTyBada 10 KiHIIEBOrO IMIPUCTPOIO, JI0 IKOTO MOXKE OyTH
Baxko oTpumaTu goctyn. XMT-350 mosxe koHTpotoBaTH Ta rpadiyHo BigoOpaxaTu
curnamn DMX. Bin moxe reHepyBatu curHanu DMXS512 1 miarpumye kepyBaHHS
ckiaagHimumMu npuctposimu DMX512, takumu sk pyxomi «rojoBu». [linrpumye
tectyBaHHd RGB-CBITIIOAI0IHOrO OCBITIEHHS 3 pI3HUMHU KaHamamu. XMT-350
BUKOPUCTOBYETHCSI I YCYHEHHS HECHpaBHOCTEH 1 BBEIEHHS B EKCIUTyaTalilo
yctanoBok DMX512.

[Tpote BaprticTh Takoro mpuctporo Oimbine 25000 rpH. Ta B YKpaiHi BiH HE
MPOJIA€THCA.

microlU SB

PO3'EM HUBNEHHA +5B
| Mogaynb DC/DC -
sapsiaa a28 . nepeTBOploBay
e TPA06 = I n MT 3608 =
DMX
= = INFOUT
MpouecopHuin Opaneep
Auennei mMoZynb RS485
SSD1 306 SDA SDA RxD TxD

SCL SCL TxD RxD

AO-A5 D4 Harnpsm

MynbT KepyBaHHS

1

Pucynox 1. Biiok cxema yHiBepcaabHOTO aBTOHOMHOTO MiKPOTIPOIIECOPHOTO TPHUCTPOIO ISt
JOCIIKeHHST Mepex Ha 0a3i inTepdeticy RS-485.

Jlns [moCHipKeHHST Ta JIarHOCTUKH pOOOTH Mepexk Ta oOjagHaHHS Ha 0asi
iHTepdeiicy RS-485 na npuxnami nporoxkony DMX-512 B OyB po3pobienuii
IHCTPYMEHTAJIbHUNA ~ MIKPOTIPOIECOPHUI  mpucTpid. BiH mpusHadeHudt  uis
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(opMyBaHHS 33JaHUX KOPUCTYBAaYeM IAKETIB y BIAMOBIAHOCTI 3 MpOoTOKojIoM DMX-
512, npuiimMaHHS Ta aHali3y BIANOBIAHMX TakeTiB. J[Jis 3pydYHOCTI eKcruryaTaiii
NpPUCTPIA Mayiora0apuTHUNW Ta aBTOHOMHHUN, Mae BOYJAOBaHUU aKyMyJsITOp 3
MOJKJIMBICTIO 3apsi/KaHHS BiJl CEPIMHUX OJOKIB KUBJICHHS MOOUTBHUX TeNEe(OHIB
yepe3  micro-USB  po3’em.  brok-cxema  yHIBepCaJlbHOTO  aBTOHOMHOTO
MIKpOIIPOIIECOPHOTO MPUCTPOIO Ui JOCTIIKEHHS Mepex MoO0ynoBaHMX Ha 0asi
iHTepdeiicy RS-485 na puc. 1.

Pucynoxk 2. 3aranpHuii BUTIISIT TOCHTITHOTO 3pa3Ky MPUCTPOIO 0€3 BEPXHbBO1 MaHeNl.

JIJist cTIpOIIeHHST Ta MPUIIBUIIICHHS CTBOPEHHS JOCHIIHOTO 3pa3ka MOHITOPY
Mepexi RS-485 Oynu MakcuMallbHO IMIMPOKO 3aCTOCOBAHI1 CEpiliHI MOJYJI Y BHUTJISAII
Me3oHMHHMX Tuiat. J[paiiBepa RS-485 3 HeoOXimHMMH XapaKTepUCTUKAMHU Cepel
CepitHMX MOMYJIB HE 3HaWnuioca. byma po3pobieHa CXEeMOTEXHiKa Ta TOMOJIOTis
JPYKOBaHOI IUIaTH yHiIBepcalibHOro jpaiiBepa RS-485. Ilicnss BUTOTOBJICHHS
JIPYKOBAHOI IUIATH Ta MOHTa)XY KOMIIOHEHTIB OYJIO IPOBEACHO JOCIIIKEHHS HOTO
poOOTH B CKJIaJll TIPUCTPOIO TIPU B3a€EMOJIII 3 CTOPOHHIM CEpiiHUM OOJIaIHAHHSM 3
iaTepdeiicom RS-485. B pesynbrari Oysno MiATBEPIKEHO MPABUILHICTH CXEMO-
TEXHIYHUX pIIIEHb IPU MPOEKTYBaHHA JipaiiBepa RS-485 Ta nmpuctporo B Lijiomy.

B nporpamHoMy 3a0e3ledeHH] peai3oBaHl PEKUM MOHITOPUHTY MEpExXi Ta
pexum GopmyBaHHS KOMaH[. B 0CHOBHOMY MK poOOTH MPOrpamMu 3a JOMOMOTO0
BOynoBaHoro ALl BigOyBaeTbcsi BUMIPIOBAHHS HANpyrd 3 MOTEHI[IOMETPIB,
HOpPMYBaHHS Ta IHTepmperaiis oTpumaHoi iHdopmMalii. I[lorenmiomerpu ski
BCTAHOBJICHI 3J1IBAa BUKOPHUCTOBYIOTHCS Jisi BCTAaHOBJIEHHS ajgpecu B DMX-512 Ta
BUOOpY pPEXUMIB poOOTH MPHUCTPOoI0. BepxHilf MOTEHI[IOMETP BCTAHOBIIOE PO3PSA
COT€Hb, HIKHIM BCTAHOBIIOE PO3PSAM JCCATKIB Ta OJUHMIL. l[lpu 1pOMYy
BCTAHOBJICHHSI KpailHIX BEPXHIX TOJOXXEHb PYUYOK KEpPyBaHHS IHTEPIPETYETHCS SK
KOMaHJla 3MIHU peXuMy poOoTu. Tpu MOTEHIIOMETpU IJIsi BCTAHOBJIEHHS JaHUX
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(mpaBopyu) IHTEpHpPETYIOThCA B Jiana3oHi 0-255, 1 BCTAaHOBJIEHHS 3HAYEHHS
MOCTIJOBHO TPhOX OalT B maketi DMX-512.

B nopiBHsHHI 3 1HTepdelicoM KepyBaHHS Ha 0a3l KJaBiaTypH, 3alpONOHOBAHUI
Ta peali30BaHUN CHocid KepyBaHHS TPUCTPOEM JIO3BOJSIE CIPOCTUTH Ta
NPUIIBUAIIATA POOOTY B CKIAQTHUX YMOBax eKCIUTyarauii. AJpKe Bl PYUYKH
NOTEHLIOMETPIB MiJ JIBY PyKy, Ta TPH MiJ TpaBy, NP HEBEIUMKUX radapurax
MPUCTPOIO 3a0€3MeuyloTh IHTYITUBHO 3po3ymMumnii iHTepdeiic 06e3 HeoOX1THOCTI
NEPEeBOJUTH TIOIJISII Ha OpraHd KepyBaHHs. B TOpIBHSIHHI 3 BHUKOPUCTaHHSIM
€HKO/IepiB, KOPUCTYBAU TAKTUILHO CIIPUKMAE MOTOYHE MOJIOKEHHS PYYOK KepyBaHHs,
aJKe Ha HUX Tiepe0adeHe MOTOBIIEHHS, IKe TTOKa3ye aOCOMIOTHE TIOJI0KEHHSI.

[IpakTuyHi BUOpOOYBaHHS MOKa3alM, IO MPHIAAH CTOPOHHIX BUPOOHHKIB
IITATHO BIANPALbOBYIOTh KOMAaH/IM, fAKI TEPEeNaroThCs MPHIAIOM B PeE3yJbTari
(dhopMyBaHHs MMAKETIB y BIAMOBIAHICTIO 3 TpoTokosioM DMX-512. PeanizoBani pyHKIIii
MpOrpaMHOro 3a0e3MedYeHHs] JO3BOJISIOTH 3MINCHUTU SIK TEPEeBIPKYy PoOOTH
obnagHanHs 3 DMX-512, tak 1 mpoTecTyBaTH SIKICTb JIHIA 3B’SI3Ky B NMOTOYHUX
yMOBax ekcrutyatariii. [[is 1mporo moCcTaTHRO YBIMKHYTH JBa MPHUCTPOI B KpanHIX
To4ykax Mepexi. OJIUH B peXUMI1 IIepeJaBaHHs, IHIITUN B PEKUMI PUHAOMY.

3anponoHoBaHU Ta peani3oBaHWN HECTaHAAPTHHUM MIAXiA 10 BUOOpPY OpraHiB
KepyBaHHS. BUKoprcTaHHS TOTEHIIIOMETPIB 3aMICTh KJIaBiIl a00 €HKOJIEPiB B YMOBAX,
KOJIM MOTPIOHO ONEepaTUBHO 3MIHIOBATH PEKUMH POOOTH Ta BCTAHOBIIIOBATH YMCIIOBI
3HAYEHHS MMapaMeTPiB 3HAYHO MPUCKOPUIIO POOOTY 3 TIPHUIIATIOM.
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