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XAPAKTEPUCTHUKA TA TPAHYJIOMETPUYHUIA
CKJIAJ IPYHTIB IIOJIICCSH YKPAIHU

Kopuyak Mukojia MukoJganoBuy
K.T.H., TOLICHT
3axnan Bumioi ocBiTH “IloainbCchkuii qep>KaBHUN YHIBEPCUTET

['panynomMeTpudHMiA CKIIa] — OJHH 3 €JIEMEHTIB arpOHOMIUHOI XapaKTePUCTUKH Ta
knacugikanii rpynTis. Ipyntu Ilomices 3aiimarots 6am3bko 20 % miomi Ykpainu,
cepell AKX HaWOUIbII MOIUpPEHUMH € mimadi. OcoOnuBicTiO JaHamadTiB TyT €
CKJIQJIHICTh CTPYKTYPH 1 BUCOKa €KOJIOT1YHA BPA3IMBICTh. 3arajbHa MJIOIIA YTiib HA
[Tosicel cTaHOBUTH Maiike 6 MIIH. Ta, cepel] AKX OJU3bKO 4 MJIH. ra 3aiiMaroTh OpHI
semui [1-3].

VY 30Hi [lonices nepeBakaroTh IPYHTU 3 TPYOUM I'paHYJIOMETPUYHHUM CKIIAJIOM —
mimani ¥ cymimani. Ha Hux mpunagae Ounbine 50% yrigs. CyriIMHKOBI TPYHTU
3aitmMaroTh 26%, opranorenHi (topdoni) — 13%.

Haii6inpm poarounmu Ha Ilomicel € nepHOBO-KapOOHATHI M CYTJIMHKOBI IPYHTH.
OjHak 1 rpymna nolupeHa Ha BiJHOCHO HeBelnuKil miomi — 750 tuc. ra. IpyHTiB i3
kuciorw peakuiero (pH < 5,5) 1 3 Bucokum aedinutoMm kambiliro Ha [Tomicci 6au3bK0
3,5 MiH. ra [4-7].

['yMyc — iHTerpoBaHUI MOKA3HUK POJIOUYOCTI IPYHTY. 3anacu T'yMyCy BU3HAYAIOTh
arpo¢13U4Hi BJIACTUBOCTI TPYHTY, B TOMY YHCJ1 HOro HIUIBHICTH, BOJOTOEMKICTbD,
arperaToBaHICTh, MPOTUEPO3INHY CTIMKICTb.

Tunu rpynmoymeopenns. ICHye TpU OCHOBHI TUIIH I'PYHTOYTBOPEHHSI — JEPHOBO-
M130JIMCTHH, IEPHOBUH OI11/130JICHUH 1 IEPHOBO-TJICHOBUH.

leproso-nio3orucmuti TATI TPYHTOYTBOPEHHS Ma€ I'yMyCO-€JII0BI1aJIbHUI TOPU30HT
MOTYKHICTIO 15-20 cMm, 1110 301raeThCst 3 TIIMOMHOIO OPAHKH.

Jlepnoeuti oniozonenuti TATI Ma€ IOTYXHICTh T'yMycoBoro npodutto 13-18 cMm, iomy
XapaKkTepHe OlIbIlle HArpOMAKEHHS TYMYCY HE TIJIbKH Y BEPXHI YaCTUHI OPIBHIHO
3 IEPHOBO-MII30JIMCTUMH, A 1 IO BCbOMY Horo nmpodiito. Y mijgoMy 1epHOBI OMiA30JI€H]
IPYHTH XapaKTepU3yIOThCA 3HAYHOIO POIIOUICTIO.

lepnoso-enetioguii Tun Mae rymycoBuii npodusib 2-40 cM. Kuibkicts rymycy B 0-20
(25) cm mapi kommBaerbess Bin  1,0-3,2 y  mmanux, g0 10-14% vy
CEPENHBOCYIIIMHKOBUX. [PYHTH  JEPHOBO-IJIEHOBOrO THIY IPYHTOYTBOPEHHS
XapaKTepPU3yIOTHCS HU3BKOIO POIIOYICTIO Uepe3 CBOE HAAMIPHE 3BOJIOKECHHS.

3arocTpmiioCh MUTAHHS arpOeKOJIOTTYHOTO CTaHy IpyHTIB 30HU [lomiccs. Bunukia
norpeda pedopMyBaHHS CHUCTEMH 3eMJIepoOCTBa Ha aJanTUBHO-JAHAIMA(THUX
3acanax [8-10]. InctutyTOoM ciibebkoro rocmogapctBa [lomicest po3po6iieHi 0OCHOBU
I'PYHTO3aXHUCHOT KOHTYPHO-arpOeKOJIOTIYHOI CUCTEMU 3eMIIEpOOCTBA, SIKi € 30HATBHOIO
MoaudiKaliero aganTuBHO-TaHIaGTHOTO 3emMiepoOcTBa. CrucremMa po3B'A3ye psij
npobiem. IlepenyciM 1e onTuMizaiisi CTPYKTYp YriAb Ta TMOCIBHHUX IUIOMI.
ArpoekoJioriyHui  crmocid  opradizamii - TepuTopii mnependavyae  3a0e3neueHHs
MaKCUMaJbHOI BIJMOBIJHOCTI YTi/lb 13 IPYHTOBUM IOKPHUBOM 3€MJIEKOPHCTYBAaHHS,
HE3Ba)Kal0yM Ha Te, 110 MOJIChKI JaHAmadTH XapaKTepU3yIOTbCS CTPOKATICTIO Ta

10
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npiOHOKOHTYpHICTIO. CepenHe 3HadeHHA Koedilli€eHTa PO30PaHOCTI TMOIICHKUX
arposaamadTiB He MOBHHHO mepelimbiryBaTi 0,33, TOOTO CIIBBITHOIICHHS MiX
KUTBKICTIO p1JUIi Ta KOPMOBUMH YT1A1Mu Ma€ ctaHoBuTH 1:2 [11].

Xapaxmepucmuka po3nooiny niow 3eMeabHux OLIAHOK 3d NOKASHUKOM NUMOMO20
ONopYy IPYHMY Ma O08HCUHOIO 20H) .

Buxonsun 3 oOrpyHTyBaHHS I1HIIIATUB Yy 3aCTOCYBaHHI 3aco0iB MexaHizarii
0o0OpoOITKYy TPYHTY BaXJIUBE 3HAYCHHS MAIOTh TEXHIKO-CKOHOMIYHI ITOKa3HUKU
3eMeNIbHUX AUISIHOK. Lle 3MicTOBHO i TIMOOKO 0BEEHO (PYyHIATOpaMH JTOCIHII>KEHb
BJIACTUBOCTEH CLIBCHKOTOCHIOJAPCHKUX MAIIMH Ta 3Hapsiab y 1X B3aemomii 13
cepenoBuiieM. Ha mijacTaBi JOCHIIKEHb 1 CIIOCTEPEKEHb PO3POOISIOTECS HAYKOBO
OoOTpyHTOBaHI HOPMAaTHUBU Ta HOPMH BHUPOOITKY Ha OCHOBHI IOJIbOBI POOOTH 3
ypaxyBaHHSM KOHKPETHHX I'PYHTOBO-KIIIMaTUYHUX YMOB rocrnogapcts [12].

Eneproemuicte 00po0ITKYy IpyHTY BUpakeHa nmuToMuM ornopoM. Kiacudikariis
IpyHTIB 32 mutomMuM onopom (3a H.B. Illyukinum), lla: nerki — go 30; cepeani —
30...50; cepenuboBaxki — 50...70; Baxki — 70...120; my>e Baxki — 6ibIie 120.

Ile € BaxIMBUI TMOKA3HUK [Jis1 BU3HAYEHHS OO'€KTMBHUX YMOB 3aCTOCYBAaHHS
I'pyHTOOOpOOHHUX arperatTiB 1uist 30HM [lomices YkpaiHu.

BaxxnmuBUME TEXHIKO-€KOHOMIYHUMH TIOKa3HUKAMH 36MEJTBbHUX JIIJITHOK € TOBKUHA
TOHIB (JIOBXXKMHA poOOYOi AUISTHKM MOJs1) Ta KyT Haxuiy penbedy mois. Ilix dgac
BUKOHAHHS TEXHOJIOTIYHMX OIepaliidl MallMHHWI arperat 3A1HCHIOE poOoul XOAH,
KOJIM po0OoUl OopraHu 3ariubJieHl, a TaKOXK XOJOCTI XOJH, KOJIU KOpPUCHA poboTa HE
BUKOHY€ThCA. Po3mip koeditienTa po6ounx X0/11B 3aJI€KUTh Bl 3arajibHOT0 po00Y0oro
HUISXY TPYHTOOOPOOHOTO arperary, ToOTO JIOBKUHU 3ariHKH.

3 TOYKHM 30py 3aTpaT €HEeprii Ta BIUIUBY HA MPOIYKTUBHICTH 1 MUTOMY BHUTpATYy
najnuBa MAlIMHHUMU arperatamu, KyT HaXUiy penbedy MoJis MOB’I3aHUM 3 TATOBUM
ormopoM pyxy. Pazom 3 TuM, 1j1s1 JOTpUMaHHS arpo€KOJIOTTYHUX BUMOT KYyT HaxXWITy
penbedy € BU3HAUAIBHUM Yy BHOOpPI BUPOOHMYMX TMPOIECIB Ta MEXaHI30BAaHUX
TEXHOJIOT1 00pOOITKY IPYHTY SIK 3aCO0y CTpUMYBaHHs pyHHallid B arpoianamagdrax.
Pe3ynbTaTUBHO arpoekocucTemMa CHPUIAMAEThCS K arpojaHAmadT y BUIIISAL
kpaeBuay [13]. He 3aBxkau 3emenbHUN BUII Ma€ MNPSIMOKYTHY KOHDITypariro.
VYHIKaIbHICTh MOJICHKOI 30HM TMOJSTa€E caMe€ B TOMY, IIO IPYHTOBHM MOKPHUB Mae
JIOCUTh 4acTo ApiOHOMO3aTuHui BUrisiy [14].

Bnepiie 3 mo3uilii HAyKOBO OOIPYHTOBAaHOTO BU3HAYEHHS CKJIATy MAaIIMHHUX
arperariB, 3aCTOCYyBaHHS TEXHIKH TU(epeHIIiiioBaHO 3a CKJIAJIHICTIO YMOB pOOOTH Ha:
CIPUSTIIMBI. HOPMaJIbHI, CEpEeIHI, CEepPeAHBbO CKJIAJHI, CKIaAHI, AYyXKE CKIaJHi,
HaJI3BUYaifHO CKJIAJIHI, Maibke HEMOXIUBI, HeOe3meuHi [15].

Cepen YMHHMKIB, SKI 3JIMCHIOIOTH Oe3MOcepeaHid BIUIMB HAa CTaH CKJIagHOI
JTUHAMIYHOI CHCTEMH, SKUMH € TPYHTOOOPOOHI KOMIUJIEKCH, BUPOOHHMYI YMOBH iX
3aCTOCYBaHHS — II€ OJHHWH 3 TOJIOBHUX HOPMOYTBOpPIOHOUMX (hakTopiB. Sk Oauumo,
3Ha4YHa YaCTWHA 3e€MEJIbHUX JUISHOK, Outbine 75%, Mae He ckiIagHy KoH]irypariiro,
YMOBHM 3aCTOCYBAHHSI MAallMHHUX arperaTtiB y CBOIM OLIBIIOCTI MOKHA BIJTHECTH [0
HOpMaJIbHUX. J[71 y3araJlbHEHHS TEXHOJIOTIYHHX, HOPMOYTBOPIOIOYHMX ITOKA3HHKIB
MNPUPOAHUX UWMHHUKIB 30HU [lomiccs, 1m0 MawTh HaWOUIBIIMK BIUIMB Ha
eKCIUTyaTallliiHi BJIACTUBOCTI Ta OOMEXEHHs MPHU 3aCTOCYBAHHI KOMILJIEKCIB MAIlWH
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JUIL OCHOBHOT'O OOpOOITKY TIpPYHTY, BHU3HAYUMO CEpEIHI 3HAYCHHsS IapaMeTpiB
MUTOMOTO OTIOPY IPYHTY, TOBKHHH TOHIB, pelbedy MOJst, CKIAAHOCTI YMOB

X = an ) n (1)
cep.
E e

ne Xcep — CEpPEAHE 3HAYEHHs IapaMeTpy HOPMOYTBOPIOOYOro (axkrtopa, IO
XapaKTepHU3ye YMOBU pOOOTH MAIIMHHUX KOMIUIEKCIB;

X, — 3HAYEHHs MapaMeTpy HOPMOYTBOPIOIOYOTO (akTopa, 10 XapaKTepU3ye
YMOBH pOOOTH MAIIMHHUX KOMIUICKCIB;

U, — dacTKka 3Ha4YeHHS MapaMeTpy HOPMOYTBOPIOIOYOro (akropa, 110
XapaKTEpHU3y€e YMOBU POOOTH MAITMHHUX KOMIIJICKCIB.

PesynapTatn  OOIpYHTOBAHOT XapaKTEPUCTHKH Ta MEXaHIKO-TEXHOJOTTYHHX
BiactuBocTed IpyHTIB [lomiccs VYkpaiHM BHOpPOBa)KEHO B HAaBUaJbHUN MPOLEC
3aknany BuIIOI OCBITH «IlOIIbCHKHI JIep>KaBHUM YHIBEPCUTET» Ta BKIIIOYEHO B
HaBYaJIbHO-METOJUIHUN KOMILIEKC TUCIUIIIIHA «MexaH1KO-TEXHOJIOTTYH1
BJIACTUBOCTI CUIBCHKOTOCIOAAPCHKUX MaTepiamiBy. OTprUMaHO MOJaJbIINI PO3BUTOK
JOCIIKEHb 3 MEXaHIKO-TEXHOJIOTTYHUX BJIACTUBOCTEN I'PYHTIB, IO € BAXKJIMBUM IS
IUTAHYBaHHS TEXHOJIOTTUYHUX KapT BUPOILYBaHHS CLIbCHKOTOCTIOAAPCHKUX KYJIBTYP Ta
M0J1aJIbIIOTO MPOEKTYBaHHS MAIlUH AJIs1 OOpPOOITKY IPYHTY.

BucnoBku. OOIrpyHTOBaHO  XapaKTEpUCTUKY Ta  MEXaHIKO-TEXHOJIOT14HI
BiactuBocTl IpyHTIB [lomiccs VYkpainu. IlpoBeneHo anaii3 rpaHyJIOMETPUYHOTO
CKJIaJy IpPYHTIB Ta THIIIB TIPYHTOYTBOpeHHA. OOrpyHTOBaHO PO3MOJIT  ILJIOIL
3eMEJIbHUX JUISIHOK 3a MOKa3HUKOM MUTOMOIO ONOpPY IPYHTY Ta JOBXXKHHOIO T'OHY,
KYTOM Haxujly pefibey Mojs Ta yMOBaMH pOOOTH MAIlMHHUX arperariB, a TaKOX
HaBEJICHO Tpa(iuHI 3aJIEKHOCTI.

XapakTepucTUKA Ta MEXaHIKO-TEXHOJIOT1YH1 BIIACTUBOCTI IPYHTIB IOCHIIKYBaJIUCh
paHimie Ta OyJaM YacTKOBO PO3IJSHYTI B Marepianax KOH(EpEeHIl Ta HayKOBHUX
BUJaHHAX [16-23].
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BUCOTA POCJVH HYTY 3AJEXHO BIJI COPTY TA
YAOBPEHHS

Pe3niuenko Bira IlerpiBHa
K.C.T.H., IOIICHT
[{enTpanpbHOYKpaiHCHKUI HAITIOHAIBHUIA TEXHIYHUN YHIBEPCUTET

®ininosn4 Basentuna I'puropisua
3100yBay BHINOI OCBITH
[{enTpanpbHOYKpaTHCHKUI HAITIOHAIBHUIA TEXHIYHUN YHIBEPCUTET

MockajabuyeHko Baaguciaas Bosogumuposuuy,
3100yBay BUIIOi OCBITH
[{enTpanbHOYKpaiHCHKUI HAI[IOHATLHUM TEXHIYHUN YHIBEPCUTET

I'nazynosa Karepuna QuieriBua
3100yBay BUIIOi OCBITH
[{eHTpanbHOYKpaTHCHKUI HAI[IOHAIbHUIA TEXHIYHUI YHIBEPCUTET

CragHiueHko AHTOH PyciianoBu4
3100yBay BUIIOi OCBITH
[{eHTpanbHOYKpaTHCHKUI HAI[IOHAIbHUIA TEXHIYHUI YHIBEPCUTET

Hyt (Cicer arietinum L.) € oaHi€0 3 HaWIIHHIIIKUX 36pHOO0O0BUX KYJILTYp, 110
MOEIHY€ BUCOKUH PIBEHb OLJIKOBOCTI, I0OpPY MPUCTOCOBAHICTH /10 YMOB BUPOILLYBaHHS
Ta MO3UTHUBHUM BIUIMB HAa POJIOYICTh IPYHTIB. Y Cy4yaCHUX YMOBAaX 3MIHU KJIIMaTy Ta
MOIIYKY CTaJMX arpOTEXHOJIOTIN LS KyJbTypa Ha0yBa€e BCe OUIBIIOTO 3HAYEHHS IS
arpapHOTO CEKTOpYy Y KpaiHHU.

HyTt Big3HavaeTbcss BUCOKUM BMicToM Ouika (20-32 %), 30anmaHcoBaHUM
aMIHOKHUCJIOTHUM CKJIaJIOM, 3/IaTHICTIO JO CUMOIOTHYHOI (pikcallii a30Ty Ta [IHHUMHU
arpoeKoJIOTYHUMH BJIACTHBOCTSMH [1].

HyT € mocyxocTiiikoro KyJabTyporo, 1o0pe aganToBaHow A0 yMoB JlicocTemy Ta
Creny VYkpaiau. BiH BuUTpuMye KOpOTKOYacHI 3amMopo3ku a0 -6 °C 1 3maTHMi
dbopmyBaTu ypoxail 3a oOMmexeHoro 3BoyiokeHHs [2, 3]. IlopiBHSHO 3 IHIIUMU
3epHOOOOOBMMH, HYT MEHIIE YPaXyeThCsl XBOopoOaMu, IO 3HUXKYE NOTpedy B
MeCTUIMIAX 1 pOOUTH WOTO MPUAATHUM JIJISl OPTraHIYHOTO 3eMiIepoOcTBa [4].

OKpIM arpoTeXHIYHUX NEpeBar, HyT MO3UTUBHO BIUIMBAE HA CTPYKTYpPY IPYHTY,
MOJIMIIYE HOro aepaiiio Ta BOJOIMPOHMUKHICTh, CIpHUs€ 30aradyeHHIO OPTraHIYHOIO
pEUOBUHOIO [5].

KpiM arpoexosiorivHux BIaCTUBOCTEN, HYT Ma€ BUCOKY EKOHOMIYHY €(h)eKTHUBHICTh
3 pIBHEM pEHTA0EIbHOCTI BUPOILYBAaHHA KyJIbTypu B YKpaiHi B Mexax 45-55 %.
Bucokuii monut Ha HYT Ha 30BHIIIHIX pUHKaX, 30KkpeMa B kpainax €C ta A3ii, poOUTh
MOro NepPCreKTUBHOIO €KCIIOPTHOIO KYJIBTYpOIo [6].
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Bucota pociuH HaneXuTh 10 6a30BUX MOP(OIOro-610METPUIHUX TOKA3HUKIB, K1
XapaKTepU3yIOTh IHTEHCUBHICTh POCTOBUX MPOIECIB Ta 3arajbHU CTaH PO3BUTKY
KyJbTypU B KOHKPETHUX TIPYHTOBO-KIIMAaTHYHUX yMoBax. lleli MOKa3HWUK TICHO
noB’si3aHUil 13 (QopMyBaHHAM Hag3eMHOI OiOMacH Ta € OJHUM 13 YMHHHKIB, IO
BHU3HAYAE MMOTEHITIAT YPOIKAMHOCTI.

3017bIIEHHS BHCOTH POCIHH BifoOpakae piBEHb 3a0€3MEUYEHOCTI KYJIbTypu
€JIEMEHTaMU KHUBJICHHS, BOJIOTOIO Ta CBITJIOM, a TAKOXK ii 3/1aTHICTh afanTyBaTUCS 10
BIUIMBY 30BHIIIHIX (pakTOpiB cepenoruia. et mapamerp 6e3mocepeHbO0 OB’ I3aHUIMA
13 TUIOIMICI0 JIMCTKOBOI TOBEPXHI, 1HTEHCHUBHICTIO (DOTOCHMHTE3y Ta (POpMyBaHHSIM
BEreTaTUBHOT Macu. Y 3B’SI3KY 3 IUM Y MEXKax JOCIIKEHb OYJI0 30CEPEIPKEHO yBary
Ha JIMHAMII POCTY POCIMH HYTY Yy BHCOTY 3aJIe)KHO BiJ] COPTOBUX OCOOJMBOCTEH 1
PIBHS MIHEPAJILHOTO KUBJICHHS.

Tomy, B HalMX JOCTIIPKEHHSIX MM 3BEPHYJIM yBary, siK BIUIMBAJO MiHEpaJibHE
’KUBJICHHS Ha MPOTIKAHHSA BETE€TaTUBHOTO MPOIECY, a came (OPMYBaHHS BUCOTH
COpTIB HYTY 3a (ha3amMH pOCTY Ta PO3BUTKY.

B Hammx A0CHIIKEHHSIX MU BCTAHOBWJIM, SIK BIUIMHYJIO MiHEpaibHI JOOpHUBa Ha
(hopMyBaHHS BUCOTH COPTIB KyJbTypu B 2024-2025 pokax mochnimxeHs (puc. 1)

50
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Pucl. BrimuB copToBUX 0COOJIMBOCTEH 1 PiBHS YAOOPEHHS Ha BUCOTY POCIUH HYTY,
cM
(B cepeanbomy 3a 2024-2025 pokn)

Haiimenmy BUCOTY pociuH 3adiKCOBaHO y BapiaHTax 13 BHUPOIILYBaHHSM COPTY
HyTy Bymxkak. V ¢asi ruikyBanHs 1uei copt GopMyBaB pOCIUHU 3aBBULIKU 13,3 cM y
KOHTpoi, 15,1 cM 3a BHeceHHs 0OpuB y 1031 N3oPsoKeo 1 16,8 cM 3a migBUILIEHOTO
piBHs kuBJIEHHS NeoPsoKeo. ¥ mepios LBITIHHS BUCOTa 3pocTajia BiAMOBIIHO 10 23,5;
27,7129,1 cM, a Ha cTaail HOBHOI CTUTIOCTI -0 36,6; 40,8 1 42,1 cMm. Takum duHOM,
30UTbIIEHHS 103U a30Ty 10 Neo Ha (oH1 PsoKeo cripusisio mpupocTy BUCOTH POCIIMH
copty bymxkak y cepeiHbOMYy Ha 5,5 CM MOPIBHSHO 3 KOHTPOJIEM, IO CBIAYUTH PO
MO3UTHBHY PEaKlii0 IIbOTO COPTY Ha MOJIMIIEHHS YMOB MIHEPAJIbHOTO >KUBJICHHS.
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Boanouac, HaBITh 3a MakKCHUMalbHOI J03M JOOpWMB bymkak 3aimuiiaBcs HIDKYKAM
MOPIBHSHO 3 IHIIIUMH COPTAaMH, 10 BKa3y€e Ha HOTO BITHOCHO MOMIPHY €HEPTiI0 POCTY.

Pocimuan copty CrenmoBuii BeneT BigzHadammcs aenio OUTHIIMMH MOKAa3HUKAMU
BHUCOTH MOPIBHIHO 3 Bymxakom. Y KOHTpoIbHOMY BapiaHTi BucoTa craHoBmia 14,0
CM, 3a yIlO6peHH$I N3oPsoKeo - 16,2 CM, a 3a NesoPsoKeo - 17,9 cMm. Y (ba3i HBiTiHHH I_[i
nmoka3Huku pocsranmm 24,3; 28,5 133,7 cMm, a y ¢dazi moBHOI cturiocti - 38,4; 43,6145,8
CM. Y cepeaHbOMY, BUCOTA POCIIMH LIOTO COPTY nepesuiyBana bymxak Ha 0,7-3,7 cMm
3JIEKHO BiJ (a3u po3BUTKY. Take 30UIBIICHHS BHUCOTH CBIIYWTH MPO aKTUBHIIII
POCTOBI TIPOILIECH, BHIIY YYTJIUBICTH JO YJOOpPEHHS Ta OUIBIIY EKOJIOT1YHY
iacTuuHicTh copTy CrenoBuii Bener.

HaiiBuiii moka3HMKU BHCOTH MPOTATOM ycCiX (a3 po3BUTKY MPOAEMOHCTPYBaB
copt Kipa. ¥V ¢a3i rinikyBaHHs BuUCOTa pociiiH cTaHoBmia 16,0 cM Ha KOHTpOJI,
18,3 cm 3a N3oPsoKeo T2 19,4 cM mipu BHeceHH1 NeoPsoKeo. ¥ (a3zi 1iBiTiHHS BOHA 3pociia
10 26,9;31,2136,4 cM, a'y pa3i moBHOI cTUTIIOCTI - 10 40,5; 46,7 149,2 cM BITIOBITHO.
Y nopiBHsHHI 3 bymkakom, Bucora pociuH Kipu Oyna OuiblIo0 Ha
2,7-7,1 cm, a 31 CrenoBuM Benetom - Ha 1,3-3,4 cMm. Lle miaTBepIKy€e BUCOKY €HEPIIIO
pocty Ta 3maTHICTH copty Kipa akTuBHO HapolIyBaTH Haa3eMHYy OioMacy 3a
ONTHUMAJIBHOTO PIBHS MiHEPAJILHOTO KUBJICHHS.

He3anexxHo BiJg COpTOBUX OCOOJMBOCTEH, HAMOUIBIIMKA MTPUPICT BHUCOTHU
cnocrepiraBcs y (a3l IBITIHHS - MEplOAl IHTEHCUBHOIO IOJOBXKEHHs cTedIa.
30UTbIIIEHHS PIBHSI MIHEPAJIBHOTO KUBJICHHS CTUMYJIIOBAJIO SIK aKTUBHICTh POCTOBHX
MPOIIECiB, TaK 1 TPUBAJICTh BETE€TATUBHOIO MEpioAy, 3a0€3MeUyr0ud ITiIBUIICHHS
BUCOTU pOCIWH Ha 5-7 cMm y BapiaHtax 13 BHeceHHSIM NeoPsoKeo mMopiBHSHO 3
KOHTPOJIEM.

[TopiBHsIBEHUM aHAMI3 MMOKa3aB, 110 copT Kipa nepeBakas by pkak y BUCOTI poCiivH
Ha 3,5 cMm y ¢a3i rinkyBaHHs, Ha 6,4 cM M1 yac UBITIHHS Ta Ha 7,1 cM y (a3l moBHOI
cturnocti. [lepesara Kipu Han Ctrenosum Benetom cranoBuna BianosiaHo 2,1; 2,7 ta
3,4 cm. OTxe, copt Kipa BusiBUB HailBUILy CTaOIBHICTh POCTY, BiJJ3HaYaBCs KPAILIOIO
aJanTUBHICTIO Ta €(EKTUBHO pearyBaB Ha IMIJIBUILIEHHS PIBHS MIHEPAIBHOIO
KUBJICHHS.

OTxe, BHCOTAa POCIMH HYTy BHU3HaJalacs IO€IHAHUM BIUTUBOM COPTOBHX
0COOIMBOCTEH, piBHS MiHEPATIBLHOTO YKUBJICHHS Ta IIOTOTHAX YMOB Y POKH TIPOBEICHHS
nociimkeHb. ONTUMaTbHUMU BUSBWIMCS YMOBHM Ha BapiaHTaxX i3 BUPOIILYyBaHHSIM
copry Kipa y ¢a3i moBHOI CTHIJIOCTI 3a BHECEHHS MiHEpaJIbHUX HTOOpPHUB Yy 1031
NesoPsoKeo, € BUCOTa poCianH qocsarana 6;1u3bpko 49 cM, 10 NepeBULyBaI0 MOKA3HUKH
IHIIIMX JBOX COPTIB y cepeaHbomy Ha 14,4 %
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6. JlaBpenko H. M. VYpoxkaifHicTh Ta SKICTb 3€pHa HYTy 3aJI€XKHO BiJ
TEXHOJIOTIYHUX MPUHOMIB BUPOIILYBAaHHS 32 PI3HUX YMOB 3BOJIOKEHHS : aBTOped. THC.
KaHg. c.-T. Hayk : cren. 06.01.02 /H. M. JlaBpenko; M-Bo OCBITH 1 Hayku YKpaiHu,
JIBH3 "XepcoH. nepx. arpap. yH-1"'. Xepcon, 2015. 20 c.
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BIIJIMB MMOKA3HUKA JTUHAMIYHOI B’I3KOCTI HA
TEHEPAIIIIO EHTPOIIII B TPUBOCUCTEMAX

Ilykin Ouexkcanap BikTropoBu4
Kannunat TeXHIYHUX HAYK, JTOIEHT
XapKiBChKHI HAIIOHAILHUNA aBTOMOOUTBHO-TOPOKHIN YHIBEPCUTET

Opea Ouexkcanap BosioaumupoBuy
Kannumat TeXHIYHUX HAYK, JTOIEHT
XapKiBChKHI HAIIOHAILHUNA aBTOMOOUTBHO-TOPOKHIN YHIBEPCUTET

[Ipu mocnimaKeHHI MPOLECIB TEPTA 1 3HOIIYBAHHS TPUOOCIIONYUYEHHSI HEOOX1HO
po3MIAiaThd KOro fK JAWHAMIYHY JMCUIIATUBHY CHCTEMY, B SIKId pealli3yeTbes
Jerpajamniss €Heprii MakpOMEXaHIYHOro pyXy, TOOTO BHpOOJS€TbCA €HTpomis. Y
3B’SI3KYy 3 LIUM IIUIKOM JOPEYHO BUKOPUCTOBYBATH OCHOBHHI 3aKOH HEPIBHOBAXKHOI
TEPMOJMHAMIKYA MPO MPArHeHHs BUPOOHMIITBA €HTPOIII TEPMOJIUHAMIYHOT CUCTEMHU
710 MIHIMaJILHOTO TTO3UTUBHOTO 3HAYEHHS ITPU HAOIMKEHHI 11 JI0 CTalllOHAPHOTO CTaHy,
[0 XapaKTEPHU3YEThCA TMOCTIMHICTIO BCiX mapameTpiB cuctremMud. CTOCOBHO 0
TPUOOCTIONYUYEHHS, K 00'€KTYy HEPIBHOBAXXHOI TEPMOJMHAMIKH, MAIOThCS Ha yBasi
CuJia TepTs 1 MIBUAKICTb 3HOITYBAaHHS TPUOOMOBEPXOHB [1].

Bignosigno no moxem JI.I. bepmaacekoro [2] Tpubocucrema BKIIOYae B cede
30yKyeMl o0caru MaTepiaiiB MOBEPXOHb TEPTA 1 MACTWIBHOTO IIApy, B SKHX
peanizyeTbcsi TO3UTHUBHE BUPOOHUIITBO EHTPOIMII 3a JIOMIOMOIOK  OYyIb-SKHX
MeXaH13MiB. Y 3B 43Ky 3 UM MPOaHaATI3yeEMO TEHACHIII0 €BOJIOLIT pI3HUX apaMeTPIB
TPUOOCTIONYUYEHHS IPHU HAOJIMKEHHI HOTO 10 CTAI[IOHAPHOTO CTaHy, BUKOPUCTOBYOUH
s iboro Teopemy I. Ilpuroskuna [3], 3riiHO 3 KOO BUPOOHUIITBO €HTPOMIil MpH
HaOJMKEHHI CUCTEMH J0 CTAI[IOHAPHOTO CTaHy IparHe J0 MiHIMaJIbHOTO MO3UTUBHOTO
3HAYCHHS.

Sk Bi1OMO, TOBHA 3MiHA EHTPOMIT dS CKJIalaeThCs 31 3MIHU €HTPOTIi1, BUPOOJICHOT
BCEpEUHI CUCTEMHU, 1 EHTPOIIii, 3yMOBJICHOI 30BHIIIHIM CEPEIOBUIIEM. 3 OTJISAY Ha
T€, 110 BUPOOHUIITBO CHTPOITIi € YACTHHOIO MOBHOI IMOX1THOT BIJl SHTPOIIIi 32 4acom,
MaeMo:

dS_dS  ds
dt dt dt
dsS 1 dO :
€ —— =—:—— — IOTIK EHTPOIIii.
dt T dt
[Tpu HaOMKEHHI 10 CTAI[lOHAPHOTO CTaHy
dS o dS__dS o1 .dO 0
dt dt dt T dt

BianoBigHo 10 mepiioro mo4aTky TepMOAMHAMIKA
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50 =dU - 54 )

Jiist TpuOOCIIONydeHHs, 0 MPAIIOe€ B YMOBAaX T1IPOIMHAMIYHOTO 3MAaIlyBaHHS,
3MiHa BHYTpINIHBOI eHeprii dU moB’s3aHa 31 3MiHOIO Horo Ttemmeparypu dI i
MOBEPXHEBOI €Heprii, 00YMOBJICHOI MPUCYTHICTIO B 3a30p1 YaCTUHOK. ToOTO

dU =c-m-dT +o-d(C2N), (3)

ne C — muToMa TEeTUIOEMHICTB; M — Maca PEYOBUHH B 3a30p1 TPUOOCTIONyUCHHSI,
O — MAUTOMA MTOBEPXHEBA CHEPTis; () — CepeIHs IIJI0MIA TOBEPXHI OKPEMOT YaCTUHKH Y
3a30pi; N — 4YUCJI0 YaCTUHOK Y 3a30pi.

PoGota dA, mo 3AIHCHIOETBCS CHIIO B’S3KOTO TEPTs NPH TEpeMIIICHHI
MOBEPXOHB [ S TpubOCHONyUeHHs Ha BETUYHHY d/, TOPIBHIOE

dA=n-grad|v|-AS -dl 4)

ne 17 — KoedllieHT TMHAMIYHO1 B A3KOCT1 MacTuJja.
[TincraBmsroun (3) 1 (4) y (2) 1 (1), a TakoX MPOBIBIIM Psifl MPOMINKHUX
MEePETBOPEHb, OTPUMAEMO BUPA3 ISl BUPOOHUIITBA €HTPOITII:
} ; (5)

ne L - cepenmHiii JiHIAHHA po3Mip YacTHHKK 3a0pyaHEHb y MacTWii; § —
dbopmdakTop.

Sx BugHO 3 (5), MiHIMI3aIlS BUPOOHUIITBA €HTPOIIIi, @ OTXKE, CHIIM TEPTSI 1 3HOCY
TpUOOCIIOTYYEHHSI, BHMAara€ 3MEHIIEHHS KoeQilli€eHTa JIUHAMIYHOI B’ SI3KOCTI
3MalllyBaJIbHOTO CEPEJOBHINA, a OTXKE, 3MEHIIEHHS TIpaJieHTa TeMIepaTypH,
3MEHIIEHHS IIBUIKOCTI BIJIHOCHOTO TIEPEMIIIEHHS TPUOOMOBEPXOHb, a TaKOXK
CEPEHbO3BAKEHOTO JIHIMHOTO pO3MIpy L YaCTUHOK 3a0pyJHEHbB, K1 3HAXOJATHCS B
3MallyBajJbHOMY CEPEIOBUIII.

+§-0-L-‘2Nd—L+Ld—N

! dr
t dt dt

ﬂ:?-{n-u-grad‘f)‘-AS+c-m- 7
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KOHCTPYKTUBHE JOCJ/II?KEHHSA KPIIJIEHHA
MMPOTE3A BEPXHbOI KIHIIIBKA

Kaainin Kupuino Cepriiiosuy,
OaxanaBp
Hartionansauit yHiBepcuTeT «OiechKa MOTITEXHIKA

MamniueBa Hartans BitajaiiBHa,
K.T.H., TOLICHT
Hamionaneuuit yniBepcutet «Oecbka MomiTexHIKa

VY cydacniii opromenii Ta OlOMEOUYHIN 1HXEHEPIl MPOTE3H BEPXHIX KIHI[IBOK
BIIIFPAalOTh KIIOYOBY POJIb Yy BIJHOBIEHHI (DYHKIIIOHAJIBHOCTI Ta $KOCTI JKUTTSA
namieHTiB michs ammyTaiii. OJHUM 13 HaWBaXUIMBIIIMX AacHeKTiB e(EeKTUBHOTO
(GyHKIIIOHYBaHHA TpoTe3a € #oro HajiiHe Ta KOoMGOpPTHE KpIIJICHHS J0 TuIa
KopucTtyBaua. KOHCTpYKTHMBHE JOCHIIKEHHS CHCTEM KpIIUIEHHS  JI03BOJIE
ONTHUMI3yBaTl B3aEMOJII0 MIX IMPOTE30M 1 3AJMIIKOM KIHIIIBKH, 3a0€3MeUnuTH
CTaOUIbHICTh, 3MEHIIUTH HABAaHTAXXCHHS HA TKAHWHU Ta TOKPAIIUTH KEPOBAHICTH
IIPUCTPOIO.

Po3pobka kpirsieHb BpaxoBy€ aHATOMIUHI OCOOJMBOCTI, THUIl aMITyTallli, piBEHb
(13UYHOT aKTUBHOCTI TMAalllEHTa, a TAaKOX MaTepiajii, M0 BUKOPUCTOBYIOTHCS Y
BUTOTOBJIEHHI NpoTe3a. CyyacHl TEXHOJIOTli JTO3BOJISIIOTH IHTErpyBaTH MEXaHIYHI,
€JIEKTPOHHI Ta O101HKEHEPH1 PILIEHHS, L0 CIPUSIIOTh CTBOPEHHIO 1HAMBI Y JI130BaHUX
cucteM (ikcaii 3 BACOKMM piBHEM KOM(DOpPTY Ta pyHKLIOHATBHOCTI [1-4].

MeToto JaHOTO JOCHIKEHHS € aHajil3 KOHCTPYKTMBHHMX pIIIEHb KPIMJIEHHS
MpOTE31B BEPXHBOI KIHIIBKH, iX Kiacu(ikamis, NOpPIBHAHHSA €(EKTUBHOCTI Ta
MEPCHEKTUBH BAOCKOHAJIEHHS 3 YpaXyBaHHSIM HOBITHIX TEXHOJIOT1H.

Mexaniyni cuctemu ¢ikcarlii BUKOPUCTOBYIOTh CIelladbHUN MTUPT a0 3aMOK,
aKui (PIKCye KyKCy BCEpEIUHi rib3i. Taka cuctema 3ade3nedye BUCOKY CTaOUIbHICTh
1 WBUAKE MPHUENHAHHS, L0 3pY4YHO JUIsl IIOACHHOIO KOpUCTyBaHHS. [IpoTe uepe3
KOPCTKICTh 3'€THAHHS BUHHUKAIOTh JIOKAJIbHI 30HU THUCKY, $IKI TPHU3BOIATH [0
TUCKOM(DOPTY MPHU aKTUBHUX pyxax ado TpuBaJioMy HOCIHHI [ 1-3].

BakyymHa cuctema CTBOpIO€ HETaTUBHUN THUCK MIXK TOBEPXHEIO KYJbTI 1
BHYTpIIIHBOIO CTIHKOIO TUIb31 [2-4]. Konu kopucTyBad BCTaBJI€ PYyKy B IPOTE3,
MOBITPSl BUINTOBXYETHCS, YTBOPIOKOYHM BaKyyM, SKHH MIITHO TIPHUTATYE TUIB3Y 0
mkipu. Lle 3abe3neuye piBHOMIpHUI pO3IMOALT HABAHTAXKEHHS 1 MIHIMIZY€ 3CyBU 1A
gac pyxy. Cucrema He morpedye peMeHIiB 1 BUIUIsSIAAE OUIbllle MPUPOIAHO, OJHAK
BHMAara€ BHCOKOI TOYHOCTI BUTOTOBJICHHSI.

Jlinepuy — crmemianbHli M'AKI BCTaBKM 3 CHJIIKOHY a00 ToOdiypeTaHy, IIo
HAJTAIOThCA HA KYJIBTIO TIEPE]l BCTABJISIHHAM ii y TUIb3y. BOHM BUKOHYIOTH POJIb
aMopTHU3aTOpa, 3MEHIIYIOTh TEPTS 1 3HAYHO MiABUIIYIOTH KOM(OPT KOpPUCTyBadya.
[Toennanns niHepa i3 3aMKOBUM a00 BaKyyMHHM MEXaHI3MOM CTBOPIOE OJUH 13
HaW3PYYHINIUX TUIIB KPITJICHHS.

21



CHEMICAL TECHNOLOGIES AND ENGINEERING
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

Po3poOka cumcreM KpimieHHS BHMara€ TOYHOTO BpaxyBaHHS —aHATOMIi
KopucTtyBada. KoHCTpyKIIis mpuitMaibHOI T1b3U 0azyeThes Ha 3D-moerni, oTpuMaHii
3a nonomororo ckanyBanHs a0o KT [3-6]. Ha ocHoBI 1iu¢poBOi MO/EN1 CTBOPIOETHCA
TOYHUN KOHTYp T1b3W, SIKHUWA aHAMI3y€ThCS METOJIOM CKIHYCHHUX elieMeHTIB. Lle
JI03BOJISIE 3MOJIETIOBATH PO3MOIUT THUCKY MIX TIJIOM 1 TlUIb3010, BUSBUTU UISHKU
MePEBAHTAXEHHS Ta BHECTH 3MiHH JI0 BUTOTOBJICHHS MTPOTE3iB.

Martepianu, siki BUKOPHUCTOBYIOTHCS JJII CUCTEM KPIIJIEHHS MPOTE3iB BEPXHBOI
KIHI[IBKY MOBUHHI MOEIHYBATH BUCOKY MIIHICTD, JETKICTh, O10CYMICHICTbD 1 CTIMKICTh
no 3HomryBaHHs [7]. Haliwacrimie BHKOPHCTOBYIOTHCS KOMIIO3UTH, METAIH Ta
MOJTIMEPH, KOXKEH 13 IKUX Mae crerudivfi ¢pi3uKo-MeXaH19H1 BJaCTUBOCTI.

B TaGauii 1 Hagani ¢i3MKo-MeXaHIYHI BJIACTMBOCTI MaTepialiB JJid CHUCTEM
KPIIUICHHS TIPOTE31B BEPXHIX KiHIIIBOK.

Taoauua 1.
®Di3UKO-MEXaHIYH1 BIACTUBOCTI MaTEpialiB JJIsl CUCTEM KPIIJICHHS
. Monys Ipy>KHOCTI MirHiCTh Ha PO3TAT BinnocHe
Marepian E, MIIa Gp, MIIa BHJIOBXKEHHA €, %
kipa HaTypaibHA 15-25 10-15 40-60
CHIIKOH MEIUYHUNA 2-8 6-10 400-600
Homyperan 10-30 30-50 300-500
TEPMOILIACTUYHHUIA
Byrneuesuii koMmnosut 150000-250000 3000-5000 1,5-2,0
Hikenin Tutary 28000-83000 800-1200 8-10
(HiTHHON)

[lepcieKTUBHUM HANpsSIMKOM € BIPOBA/UKEHHS «PO3YMHHUX» MarepilaiiB 3
nam'siTTio OpMU Ta IHTETPOBAHUX CEHCOPHUX CUCTEM JJIsl aBTOMAaTUYHOT'O KOHTPOJIO
napameTpiB ¢ikcarii. Lle 103BOIUTH CTBOPUTH aAaNTHBHI CUCTEMU KPITJICHHS HOBOTO
MOKOJIIHHS, SKI CaMOCTIMHO MiUIalITOBYBaTUMYThCS TiJ 1HAMBIAYyajdbHI MOTPEOU
KOPHUCTYBaya Ta 3MiHHI YMOBH €KCIUTyaTallli.

Bubip marepianiB [j1s1 BUTOTOBJIEHHS CUCTEM KPIIUICHHS Ma€ KPUTUYHE 3HAYEHHS
Uit 3a0e3nedeHHst koMpopTy Ta HaaiiHOCTI mpore3a. CyyacHl IpUMalibHI TiIb3U
BUTOTOBJIAIOTh 3 BYIJICLIEBUX KOMIIO3MTIB, TEPMOILJIACTIB, CHJIIKOHIB Ta I1HIIMX
010CYyMICHUX TIOJIIMEPIB, K1 TOETHYIOTh MILIHICTh, JIETKICTh 1 €TaCTUYHICTH [4-6].

Oco0nMBy yBary mpHBEpTalOTh «PO3yMHI» Marepiajiv, Takl SK HIKENiJl TUTaHy
(HITHHOJ), [0 MOXYTh 3MIHIOBaTH JKOPCTKICTh MIiA €0 TeMIepaTypu uu
€JEKTPUYHOIO CTpyMy [5-7].

e BigKpWBaE MUIAX 10 CTBOPEHHS aIANITUBHUX MTPOTE31B, TIIL3H AKX CAMOCTIITHO
1/UTalITOBYIOTHCSA M1J] 3MIHY 00'€MY KyJbT1 IPOTATOM JIHS, 3a0€3Meuyoun CTa0lIbHy
¢ikcarito 6e3 HaAMIPHOTO TUCKY.
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[IpoBenennii aHayli3 MOKazye, IO ONTUMAJbHUM pIIMICHHSIM € KOMOiHOBaHa
BaKyyMHO-JJIHEpHA CHUCTEMa 3 CHJIIKOHOBUM BKJIAJHIIEM Ta T1Ib30I0 3 BYTJICIIEBOTO
KOMIO3UTY TOBIIMHOIO 3-4 MM. [1opiBHSIBHI JaH1 CUCTEM KPITUICHHS MPOTE31B HaJaHO
B Tabmumi 2 migTBepmKyroTh 1i mepeBaru: MiHiMampHuUK TuCK (110-140 xIla),
HaliMeHIe 3MimeHHs (2-3 M), HaBummil koedimienT crabimpHOCTI (12-18) Ta
HaioBIMi TepMiH ciyx0u (10-12 pokiB).

Tadanus 2.
[TopiBHsIBHI XapaKTEPUCTUKH CUCTEM KPITIJICHHS MPOTE31B
Makec. 3uimen Yac Tepmin .
Tun cucrtemu HSl IpU BaprticTs, Koed.
. THCK, HaJSITaHHS, CIIyx0Hu, . .
KpIIUJIEHHS 50 H, . TpH CTaOlIBHOCTI
klla XB pIK
MM
Peminna 180- 2500-
MeXaHiuHa 220 8-12 3-3 4-6 4000 0,3-0.5
3amMKoBa 150- 8000-
MeXaHigHa 180 6-9 23 >7 12000 0.8-12
140- 15000-
BakyymHa 160 3-4 2-3 8-10 25000 8-15
3 120- 10000-
CHIIKOHOBHAM 150 4-6 2-4 6-8 18000 1,5-2,5
BKJIIUILIEM
Komb6inoBana
110- 25000-
BaKYyMHO- 140 2-3 1-1,5 10-12 40000 12-18
JiHEepHa

3actocyBanHa 3D-ckaHyBaHHST Ta aQIUTUBHOTO BHUPOOHUIITBA  JO3BOJISIE
CTBOPIOBATHU 1HJIMBIIyali30BaHI I'ijib31 3 ONTHUMI30BaHOIO reoMeTpiero. Bukopucranus
CyYaCHHUX MareplajiB — BYIJICLIEBUX KOMIIO3UTIB, TE€PMOIUIACTIB Ta MEIUYHUX
CUWJIIKOHIB — 3a0e3neuye HeoOX1HE MOeHAHHS MIITHOCTI, JJIETKOCT1 Ta 010CyMICHOCTI.

[lepcrieKTUBHUM HANpSMKOM € BIPOBA/DKEHHS «PO3yMHUX» MaTepialliB 3
naMm'aTTio GOpMH Ta IHTETPOBAHUX CEHCOPHUX CHUCTEM, IO JI0O3BOJUTH CTBOPUTH
aJanTHBHI CHCTEMHU KPIIJICHHS HOBOT'O MOKOJIHHA. Ilomanpimn JOCTiKEHHS MalOTh
OyTH crpsiMOBaHI Ha YJOCKOHAJICHHS HU(PPOBOTO MOJIEIIOBAHHS Ta BIPOBAKCHHS
IHTEJICKTyJIbHUX €JIEMEHTIB yIPaBIIIHHSL.

Cnucoxk jgirepatypu
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CHOCIb BITHOBJIEHHSA IMTOWKO/ZKEHUX
INOBEPXOHb TOHKOJIMCTOBUX
MAJIOI'ABAPUTHHUX JETAJIEHN 31 CIIVIABY 2024 ([116)

Hecin Bitauaiin Boirogumuposuy,

[TpoBinHui HAyKOBUI CIIIBPOOITHUK

YkpaiHChKu HAyKOBO-OCTIAHUN IHCTUTYT CIIEIiaIbHOT TEXHIKH
Ta cynoBux ekcreptus Ciryxom Oe3nekn Ykpainu

AmomiHieBud crutaB 2024 BimoMuii 3a mo3HadueHHsSM J[16 mMae mmpoxe
PO3MOBCIOJIKEHHS 3aBJSKH CBOIM BUCOKHM XapaKTEPUCTUKAM MIITHOCTI Ta MEHIIOIO
MOPIBHSIHO 31 cTa/LI0 MUuTOMOR0 Baroro [1-3]. CraB 2024 (J[16) rapHo 0OpobIseThCs
pi3aHHSIM, aKTUBHO 3aCTOCOBYETHCS B aBiallli, BIHICHKOBIM TEXHiIll, HA TPAHCIIOPTI Ta B
IHIMX rany3ax. Lleld cmiaB 3aBAsSKM TrapaHTOBaHUM 130TPONHUM MEXaHIYHUM
XapaKTEpPUCTHKAM 3aTy4da€eThCs 10 OOpOOKH Ha TOKapHHUX Ta (hpe3epHUX OOpOOHUX
1eHTpax. Mae oOmexxeHHs 11070 3BaproBaHHs. [licisa mexaniuHoi oOpoOku nerani 3
Takoro Marepiajly MalTh OTPUMATH TajbBaHIYHUWA 3aXUCT TMOBEPXHI I
yHepeIKeHHs KOpO3li.

[To3nauenns 2024 npeacrasnene B cranaapti [SO 209-1. Crinas Bimomuii 3 1931
poky. B Ykpaini nie Harionanbna Bepcis mporo ctangapty JCTY ISO 209-1:2002 [4].

[Toznauenns crnaBy J[16 npencrasnene B cranpapti [OCT 4784-97 [5]. Cam
CTaHJapT, BIAMOBIAHO 10 1HMOpMaIlIii, po3mimieHoi Ha caiTi byactangapt Online [6],
BU3HAYCHUM TakuM, 110 Ji€ B Ykpaini. B Tabmumi 2 cranmapty 'OCT 4784-97 [5]
criaB J[16 3a3HavaeThes SIK AIFOMIHIEBHE CIIJIAB CHUCTEMH QIFOMIHIM-MIJIb-MarHii
(AlICuMg). ¥V miii camiii Tabnuii TPUBOAMTHCS TO3HA4YeHHS cmiaBy J[16 y
BigmoBigHOCTI 3 ISO 209-1, gk crmaB 2024. OTxe ToToXkHICTE cruaBiB 2024 ta J[16
BU3HAETHCS.

YMOBU MPOMIKHOTO 30€piraHHs JHMCTOBOI'O Marepiady MOB’si3aHl 13 PU3UKOM
YTBOPEHHSI MOJPSNMH Ha TMOBepxHI. TexXHIYHI BHUMOTM KpPECIEHHUKIB YacTo
nepeadayaroTb BUMOTY BIJCYTHOCTI MOAPSNHH Ta PUCOK 3 MapaMeTpaMu, IO
MEePEBUIIYIOThH BUMOTH /10 YUCTOTH MOBEPXHI. PUCKY 1 MOJPSATMHYU PiIKO CIIBMAIAI0Th
13 HanpsimkoM npokarty (Puc.1.). Taki negextr momiTHI, HAaBITH 13 TJIMOMHOIO, IO HE
MIEPEBUIIY€E TapaMeTpPH IMIOPCTKOCTI TMOBEpXHI B cTaHl moctadaHHs. Ll medextm
MOTIPIITYIOTh €CTETHUYHE Bi3yaJIbHE CIPUUHATTA 1 MPU BUSIBICHHI HAa MEXaHIYHO
00po0IIeHI TTOBEPXHI, 3aJIMIIAIOTHCS IIOMITHUMH ITiCJIS TaJlbBaHIIHOT 00POOKH.
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Puc. 1. [Ipuxnan nosepxHi 3 puckamu [Poto Hecin B.B.]

Jlis BUMpaBlEeHHS TMOBEPXHEBUX JAE€(PEKTIB MPOMOHYETHCS BHUKOHATH BPYUYHY
nuTipyBaHHS TTOBEPXOHH TOHKOJMCTOBUX MaJIOrabapuUTHUX NeTajeil 3a JOIMOMOTOIO
NUTIYBATBHOTO BYJKAHITOBOTO Kpyra po3mipoM 3epHa F60 3 emekTpokopyHIOM
HopMasibHUM 14A [7]. HanpsiMmok nutipyBaHHS BUTPUMYBATH TApaJICTLHO HAMIPSMKY
mpokaTy ab0 OCHOBHOMY HAmNpsMKy JIiHIH agiHHOTO MPOCTOPY IOBEPXHEBOTO
MAaJIIOHKY, YTBOPEHOT0 3a pe3yJibTaTaMu MeXaHiuHo1 00pooOku. LlnidyBanns moBepxHi
BUKOHYBAaTH PIBHOMIpHO. 3a0e3mneuyBaTH IUIABHUN MEpexi] MOBEPXHI BiJ AUISHOK 3
neeKTHUMU pUCKaMHU 10 AUISHOK HEYHIKO/pKeHuX. He momyckatu meperpiBaHHs
PI3HUX JIIISHOK MOBEpXHI, 110 1utidyerbes (Puc. 2.).

Puc. 2. Cran noBepxHi micist ocHOBHOI onepartii nutidysanns [@oto Hecin B.B.]

[IponioHyeThCs BHKOHYBaTH INUIipyBaibHy O0OpOOKYy BpyuyHYy Ha BepcTaTi 3
TOPU30HTAIFHOIO BicCIO o0epTaHHS Kpyra ©0e3 miABeIeHHS 3MallyBajbHO-
OXOJIO/KYBaJIbHOI piAHU. [IpH 1IbOMY MOBHHHI 3aCTOCOBYBATHUCS 3aXUCHI OKYJISIPH 3
MIIIHUM CKJIOM, pecHipaTop Ta 1HII 3aco0M I1HAWBIAYaIbHOTO 3aXHUCTYy 13
noxaepxkanusm sumor HITAOIT 28.0-1.30-12 [8].
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[ToBepxHIO 3TIaAUTH MOBCTIHUM ToiipyBaibHUM Kpyrom (Puc. 3.). 306epiratu
HampsIMOK OOpOOKHM TMapajelbHUM HampsMKy TmpokaTy. llomameimy o00poOKy
rajbBaHIYHY MMPOBOAMTH 3a MOTPEOH.

i T e R :

%

Puc. 3. [Ipuknan crany MoBepxHi MCJIs I0JaTKOBOTO MOBCTSHOTO TOJIIPYBaHHS
[@oTo Hecin B.B.]

Po3pobiienuii cnioci® 103BoJIss€ BUIPABUTH J1E(DEKTH MOBEPXHI TUITYy PUCOK Ta
MOJIPSATIMH T BIIHOBUTH €CTETUYHE Bi3yaJbHE CIIPUIHATTS IOBEPXHI JETaI.

Cnmcok Jiteparypu:

1. o TaKe ATIOMIH1€BUM CILJIaB 20247 URL:
https://aviationaluminum.com/uk/news/what-is-2024-aluminum-alloy/

2. JlocmimxeHnHs: amoMiHieBuX cruiaBiB 2024: BIAacTHMBOCTI, 3aCTOCYBaHHS Ta
o0po0Oka 3 UITY URL: https://hdcencparts.com/aluminum-alloy-2024/

3. Amominiit 2024 ([116) nnst BUroToBiaeHHs aetane miaBuiieHoi mimHocti URL:
https://24element.com.ua/alyuminij-2024-d16-dlya-izgotovleniya-detalej-
povyshennoj-prochnosti-2/

4. JCTY ISO 209-1:2002 AnroMmiHii Ta aqtOMiHIEBI CIUIaBU 37e(OPMOBHI.
Ximiuauii ckian ta Buau npoaykii. Yactuna 1. Mapku (ISO 209-1:1989, IDT)

5.TOCT 4784-97 AntomiHiii 1 cIijIaBy adtoMiHi€B1 ne@opMiBHI. Mapku.

6. 'OCT 4784-97 Amominiii 1 cruiaBu anmominieBi nedopmiBai. Mapku. URL:
https://online.budstandart.com/ua/catalog/doc-page?id doc=54205

7. Kpyr numidysaneuuii BynkaniToBuil [1I1 200x20x32 14A F60 URL: https://
nadomu.com.ua/uk/kolo-shlifuvalnij-vulkanitova-pp-200h20h32-14a-f60-uk/

8. HITAOII 28.0-1.30-12 IIpaBuia oxopoHu Mpaiii mijg yac podotu 3 abpasuBHUMHU
IHCTpyMEHTaMH. 3aTBEP/KCHI Haka3oM MIiHICTEpCTBA HAI3BUYAWHUX CHUTYyallli
VYkpainu 22.10.2012 p. Nel1277. 3apeecTpoBaHOTO B MiHICTEPCTBI IOCTHINT YKpaiHU
08.11.2012 3a Ne1879/22191.

27



COMPUTER SCIENCE
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE
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AVIATION SAFETY MONITORING
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Independent Researcher
University of Sussex

Abstract

Aviation safety monitoring requires timely detection of abnormal aircraft behaviors
and maintenance risks across multimodal streams—cockpit audio, flight data recorder
(FDR) signals, maintenance logs, and video from ramp operations. Contemporary
foundation models excel at perception and language reasoning but remain difficult to
trust in safety-critical air operations due to hallucinations, opaque decision paths, and
weak alignment with aviation standards. We propose AeroGuard, a vision-language-
action framework that unifies temporal transformers with procedural knowledge from
safety manuals to provide auditable reasoning. AeroGuard introduces a Flight Event
Trace Map that ties intermediate hypotheses (e.g., unstable approach) to explicit
sources (FDR channels, checklist items, maintenance bulletins) and employs a
calibrated abstention policy to defer uncertain alerts. On a synthetic yet realistic corpus
of 600 flight scenarios covering unstabilized approaches, hard landings, engine
exceedances, and ramp safety incidents, AeroGuard improves event detection accuracy
by 10-14 points over strong baselines while raising expert-rated explanation fidelity
and reducing unsafe recommendations. The framework demonstrates how foundation
models can be adapted for transparent, regulation-aware aviation safety support.

1 Introduction

Commercial aviation operates under tightly regulated procedures, yet incident
investigations repeatedly reveal breakdowns in monitoring and communication across
heterogeneous data sources. Airlines collect high-rate telemetry through flight data
recorders, textual maintenance logs, ramp videos, and cockpit voice recordings, but
operational teams struggle to fuse these streams into timely, reliable safety insights.
Automation that suggests misleading explanations or misses critical precursors can
increase operational risk rather than reduce it.

Recent vision-language models (VLMs) and sequence transformers offer strong
capabilities for cross-modal understanding, enabling automatic annotation of abnormal
aircraft states or risky ground operations. However, naive deployment in aviation is
untenable: hallucinated rationales can erode trust and violate safety management
systems; opaque attention patterns are difficult to audit against flight operations
manuals; and models rarely justify alerts with reference to the checklists or bulletins
that certify corrective action.

AeroGuard addresses these gaps by combining foundation-model perception with
explicit safety knowledge and a conservative abstention policy. By converting
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intermediate reasoning into an auditable Flight Event Trace Map, the framework
promotes traceability from raw evidence to procedures.

Aligned with broader progress on structured, transparent reasoning in high-stakes
domains—temporal reasoning and structured representations for risk [1], hierarchical
graph-temporal attention for explainable modeling [2], explainable conversational
auditing [3], and transformer-based fraud analysis [4]—AeroGuard applies the same
accountability principles to aviation safety.

2 Related Work

Flight Operational Quality Assurance (FOQA) systems traditionally rely on
threshold-based exceedance detection. While simple and interpretable, they poorly
capture context (e.g., wind shear) and multi-event dependencies that precede incidents.
Recent sequence models classify events from FDR data, but most ignore maintenance
text and video signals. In parallel, VLMs demonstrate strong grounding on vision—text
tasks, yet their safety case remains weak.

Explainability methods in perception (saliency, Grad-CAM) and language
(attention visualizations) help users inspect models but seldom map intermediate logic
to certified procedures. Selective prediction and abstention have been explored in
medical Al and autonomous driving; aviation monitoring shares the same need to avoid
overconfident false alarms. Our work unifies these directions and introduces a
procedure-aligned trace map for aviation.

3 Methodology

Architecture. AeroGuard comprises (i) a temporal transformer that encodes
synchronized FDR channels and audio spectrograms; (ii) a vision encoder for ramp
video frames; (ii1) a lightweight instruction-tuned reasoning head conditioned on an
aviation knowledge base (checklists, MEL/CDL notes, airworthiness directives); and
(iv) a Flight Event Trace Map (FETM) generator that structures hypotheses and links
them to evidence and procedures.

Flight Event Trace Map. FETM is a directed acyclic graph where nodes represent
intermediate claims (e.g., sustained pitch > 5° with [AS decay; checklist step
"Stabilized Approach" unsatisfied), and edges represent support from modalities and
standards. Each node stores evidence pointers (channels, frame indices, log lines) and
citations to manuals, enabling auditors to replay the chain of reasoning.

Abstention and Calibration. A selective risk estimator predicts when the reasoning
chain lacks sufficient support or when modalities disagree. AeroGuard abstains ("defer
to human"), attaches an uncertainty summary, and requests additional data segments if
available. Thresholds are tuned with expert feedback using reinforcement learning
from human feedback (RLHF) to balance sensitivity and workload.

Knowledge Conditioning. We distill procedural knowledge by embedding safety
manuals and incident reports into a retrieval component. Retrieved snippets condition
the reasoning head via cross-attention, ensuring outputs cite procedures rather than
free-form speculation.

4 Experimental Setup

Dataset. We synthesize 600 flight scenarios with multi-modal artifacts: 1-2 hour
FDR sequences (64—128 channels), 30-90 second ramp videos, maintenance log

29



COMPUTER SCIENCE
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

excerpts, and incident labels with stepwise rationales. Scenarios cover unstabilized
approaches, bounced landings, tailstrikes, engine overtemp/overspeed, hydraulic leaks,
FOD ingestion, and marshalling errors. 480 scenarios for training; 120 for testing.

Baselines. (a) Threshold FOQA; (b) Temporal CNN/LSTM on FDR only; (c)
Multimodal transformer without trace mapping; (d) VLM prompted with free-text
rationales.

Metrics. Event detection F1; explanation fidelity (expert 1-5 Likert); citation
correctness (% trace steps referencing the appropriate checklist/bulletin); abstention
quality (AUROC of unsafe-case detection; workload added to analysts).

5 Results

Detection. AeroGuard attains 91.6 F1 vs 79.8 (FOQA), 82.7 (LSTM), and 85.1
(multimodal w/o trace). Improvements are largest for compound events (e.g., unstable
approach + tailwind + late flap) where cross-modal evidence matters.

Explainability. Experts rate AeroGuard's trace fidelity 4.7/5 versus 3.6—4.0 for
baselines. Citation correctness reaches 92%, demonstrating consistent alignment with
procedures. Analysts report faster validation due to evidence pointers to exact channels
and frames.

Safety. The abstention module reduces overconfident errors: 87% of unsafe cases
are correctly deferred, cutting false-alert follow-up time by 31% relative to non-
selective baselines, with only a modest increase in overall deferrals.

6 Discussion

Operational Impact. By grounding alerts in certified procedures, AeroGuard
increases analyst trust and streamlines post-event reviews. Airlines can use FETM
graphs as artifacts in safety management systems and recurrent training.

Limitations. Synthetic scenarios cannot capture the full diversity of aircraft types,
airport environments, and human factors. Audio privacy and data governance require
careful handling. Knowledge drift—changes to manuals—must be monitored.

Future Work. Extend to online, in-flight advisory with strict latency budgets;
incorporate weather radar and ATC transcripts; and evaluate cross-airline
generalization with domain adaptation. Formal verification of abstention thresholds is
another avenue.

7 Conclusion

We presented AeroGuard, a multimodal, procedure-aware framework for aviation
safety monitoring. The core contribution is the Flight Event Trace Map, which
transforms black-box pattern recognition into auditable reasoning aligned with
checklists and maintenance guidance. Selective abstention prevents overconfident false
alarms, and knowledge conditioning reduces hallucinated rationales. Empirical results
on a challenging synthetic suite indicate meaningful gains in accuracy, explanation
fidelity, and safety. As airlines modernize FOQA and SMS pipelines, AeroGuard offers
a blueprint for deploying foundation models that uphold aviation’s rigorous
accountability standards.
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Glucose level control is a key aspect of diabetes management, one of the most
prevalent chronic diseases. Invasive monitoring methods, although accurate, are
associated with discomfort and infection risk, which stimulates the development of
non-invasive sensor technologies based on optical, spectroscopic, and bioimpedance
principles [1-2]. However, the accuracy of these sensors is significantly reduced due
to motion artifacts, sweat, temperature fluctuations, mechanical pressure on the sensor,
and inter-individual physiological differences, limiting their clinical applicability [1—
71.

Ensuring the reliability of non-invasive monitoring requires effective signal
denoising. Classical digital signal processing methods, such as low-pass filters,
Kalman filters and their extended variants, wavelet denoising, and Savitzky—Golay
polynomial smoothing, demonstrate good performance under stable noise conditions
[7;8]. However, their flexibility is limited in the presence of nonlinear or context-
dependent noise, which is typical for non-invasive glucose sensors [1].

Modern approaches increasingly rely on deep learning to model complex noise
structures and the dynamics of the useful signal. Convolutional neural networks
(CNNs) automatically extract local and high-level patterns from time series signals,
effectively suppressing short-term artifacts while preserving meaningful glucose
fluctuations [9]. Recurrent architectures, such as LSTM and GRU, model temporal
dependencies and long-term signal trends, making them suitable for smoothing and
forecasting glucose level changes throughout the day [10].

Denoising autoencoders effectively reconstruct the “clean” signal from noisy input,
increasing the signal-to-noise ratio (SNR) and reducing regression errors in glucose
concentration estimation [10]. Hybrid architectures, such as CNN+LSTM or
Convolutional Autoencoder/U-Net, combine spatiotemporal processing with multi-
level signal reconstruction, allowing restoration of signals with complex artifacts and
nonlinear noise [9;10].

Particular attention in contemporary research is paid to model personalization, i.e.,
adaptation of algorithms to individual physiological and behavioral characteristics of
the patient. Personalization can be implemented through: (a) individual model training
on data from a specific user, accounting for baseline glucose levels, skin properties,
and sweat rate; (b) integration of contextual parameters, such as physical activity,
sleep, nutrition, skin and ambient temperature; and (c) continuous fine-tuning on
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historical sensor data, allowing the model to track gradual changes in insulin sensitivity
and patient behavior. These approaches provide high clinical accuracy, robustness to
signal variability, and reduction of errors measured by MAE, RMSE, and MARD [12].

Denoising effectiveness is evaluated using multiple metrics, including mean
absolute error (MAE), root mean squared error (RMSE), mean absolute relative
difference (MARD), SNR improvement, correlation with reference invasive
measurements, and clinical assessment via Clarke Error Grid [12]. CNNs applied to
denoise synthetically corrupted signals can increase SNR from —20 dB to ~25 dB and
achieve correlation of 0.9—1.0 with reference measurements. LSTM and CNN+LSTM
hybrid models reduce RMSE to a few mg/dL and increase the proportion of points in
zone A of the Clarke Error Grid, indicating improved clinical relevance [10—-12].

Neural network methods outperform classical algorithms because they can learn
from sensor data, building a flexible model of both noise and signal [13]. CNNs and
LSTMs adapt to sensor- or patient-specific noise, while autoencoders and their hybrids
efficiently preserve signal structure at multiple scales. Nevertheless, classical methods
remain relevant: a well-tuned wavelet algorithm can achieve comparable noise
suppression with lower computational complexity.

A promising direction is the combination of classical filters with neural network
approaches: preliminary smoothing using classical methods followed by neural
network training on residual noise ensures both stability and flexibility. Optimal
architecture selection depends on noise type, available data, and personalization
requirements, which is critical for non-invasive glucose monitoring systems [12].

In summary, modern deep neural models provide personalized noise correction,
enhancing accuracy and clinical reliability of non-invasive glucose monitoring by
integrating contextual and historical patient data. Their combination with classical
filters and multimodal adaptation enables the development of lightweight, efficient
models for wearable devices and standardized benchmarks for clinical validation [13].
Such an approach supports the advancement of individualized, accurate, and less
invasive diabetes management.
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Abstract

Financial fraud detection requires accurate and explainable reasoning. Quantum-
inspired models promise expressive representations but are often opaque.
QuantumXAlI integrates quantum-inspired architectures with a Fraud Trace Graph and
abstention mechanism. Experiments on synthetic fraud datasets show superior
accuracy and transparency over classical models.

1 Introduction

Financial fraud continues to cause trillions in global losses annually. Al offers
opportunities for detection but struggles with interpretability.

Quantum-inspired models provide expressive power for complex datasets but their
opacity hinders adoption in finance.

QuantumXAI structures reasoning through a Fraud Trace Graph and integrates
abstention to ensure safe outputs.

This resonates with research in trustworthy AI. Hu and Hong on temporal reasoning
[1], Hong and Hu on hierarchical graph models [2], Hu and Mehra on AuditGuard [3],
Hu and Lin on fraud analysis [4].

2 Related Work

Traditional fraud detection uses rule-based and statistical anomaly detection. ML
methods improve recall but lack transparency.

Quantum-inspired models have been studied in optimization and finance but rarely
combined with explainability frameworks.

3 Methodology

QuantumXAI integrates: (1) quantum-inspired encoding for fraud detection, (2)
Fraud Trace Graph mapping reasoning to regulations, (3) abstention trained with expert
auditor feedback. Synthetic dataset of 500 fraud cases, including money laundering,
false invoicing, insider trading. 400 training, 100 testing. Baselines: logistic regression,
random forest, vanilla quantum models.

4 Conclusion

QuantumXAI achieved 92.1% fraud detection accuracy vs random forest (82.5%)
and quantum baseline (85.7%). Explanations scored 4.7/5. Abstention succeeded in
87% of unsafe outputs. QuantumXAI improves interpretability and safety in fraud
detection. Limitations: synthetic data, early-stage quantum methods. Future: validation
on real transaction datasets and integration with compliance workflows. QuantumXAI
provides a path to trustworthy quantum-inspired fraud detection with explainable
reasoning.
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The user interface (UI) is a key component of any information system, enabling
interaction between humans and software. Through the interface, users perceive system
capabilities, perform actions, and form their overall impression of the product. The
quality of the UI directly affects usability, task efficiency, user productivity,
satisfaction, and loyalty. As digital solutions increasingly permeate all areas of life, the
importance of effective UI design and its evaluation continues to grow [1].

UI evaluation is the process of determining its efficiency, usability, and alignment
with user expectations. The goal is to identify strengths and weaknesses, guide
improvements, and ensure optimal human—computer interaction. An effective Ul
allows users to achieve their goals quickly and accurately, with minimal cognitive
effort.

Existing Ul evaluation methods can be divided into expert-based, empirical, and
automated approaches. Expert methods rely on the knowledge of UX/UI specialists
and design heuristics; empirical ones involve real users and behavioral analysis;
automated methods use software tools and Al to assess interfaces without direct human
input [2-5].

Recently, multimodal large language models (MLLMs) have emerged as powerful
instruments for automated Ul analysis. They can process multiple data types — text,
images, and structured metrics — allowing comprehensive evaluation of interfaces.
Such models can "see" a layout, recognize Ul elements, analyze design consistency,
and produce reasoned textual feedback. MLLMs are already used for UX auditing,
accessibility testing, and readability verification, detecting anomalies or
inconsistencies and providing improvement suggestions [6-8].

Their key advantage lies in contextual analysis — the ability to integrate visual,
textual, and functional aspects of a design. This enables a holistic evaluation that more
closely mirrors human perception compared to traditional algorithmic methods.

The application of multimodal large language models (MLLMs) for evaluating user
interface performance is based on the “LLM as a Judge” principle, where the model,
instead of a human expert, performs analysis, reasoning, and formulates an evaluative
conclusion.

Figure 1 illustrates the process of performance evaluation using an MLLM.

37



COMPUTER SCIENCE
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

STAGE 1.

Site page Formation of a set of
input data

Scri?]rhagots_ T
behavioral
metrics
STEP 2.
Forming a prompt for = .
MLLM ~ dataset

STEP 3.

Ul Performance

Evaluation Generate interface

performance score

Figure 1 — Process of Ul performance evaluation using MLLM

The process of evaluating interface performance is divided into three stages:

Stage 1. Formation of input multimodal data: preparation of screenshots, source
code (HTML/CSS), or behavioral metrics.

Stage 2. Task contextualization (Prompt Engineering): creation of a detailed and
structured prompt that includes the model’s role, interface context, and evaluation
metrics (e.g., usability heuristics).

Stage 3. Generation of evaluation and justification: obtaining a quantitative score
and qualitative explanation from the model.

Despite the promising capabilities of multimodal large language models (MLLMs)
in automating user interface performance evaluation, this approach has several notable
limitations [9-11].

First, the evaluation consistency may vary significantly across different models or
even between runs of the same model due to the probabilistic nature of LLM outputs.

Second, the subjectivity of reasoning remains a challenge — models may generate
persuasive but logically inconsistent justifications without a clear methodological
basis.

Third, limited cross-verification between models can lead to biased or unvalidated
conclusions, especially when the evaluation relies on a single model’s interpretation.

Additionally, the lack of a unified data normalization and prompt generation
mechanism may reduce reproducibility and accuracy, as the quality of results strongly
depends on prompt design and input formatting.

Finally, MLLMs often provide qualitative insights without quantitative rigor,
which complicates performance comparison across different interfaces or systems.

To address these challenges, a modified method for automated interface
performance evaluation has been developed [12].
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The proposed algorithm enhances the classical MLLM-based process through
integrated multimodal data processing, automated prompt generation, and a cross-
verification mechanism between multiple models (GPT-4o0, Claude 3, and
Gemini 1.5 Pro).

This approach introduces a five-stage evaluation pipeline designed to improve
objectivity, reproducibility, and interpretability of results, ensuring a more robust and
scientifically grounded assessment of user interface productivity.

To improve the MLLM input results, a modification of the existing Al-based
approach to Ul performance evaluation is proposed.

The modified method for automated user interface performance evaluation using
MLLMs is based on combining the cognitive approach of expert evaluation with the
multimodal reasoning capabilities of large language models. The proposed method
aims to simulate the reasoning process of a UX expert capable of evaluating an
interface not only through quantitative indicators but also through semantic
understanding of its structure, functionality, and usability.

The need for this new method arises from the limitations of traditional approaches,
which primarily rely on behavioral metrics (such as task completion time or number of
clicks) and fail to consider cognitive, structural, and aesthetic aspects.

The use of MLLMs expands the evaluation framework by incorporating visual
analysis, semantic consistency assessment, and usability compliance checks.

Traditional usability evaluation is based on Jakob Nielsen’s heuristics, which are
qualitative and require human experts.

For automated MLLM-based Ul evaluation, these heuristics are transformed into
quantitatively measurable criteria, adapted for the analysis of images, code, and textual
interface elements.

The proposed modified criteria system integrates classical Nielsen heuristics with
aspects that can be effectively recognized by artificial intelligence through computer
vision, text recognition, and semantic analysis [13, 14].

Table 1 presents the proposed criteria.

Table 1.
Criteria for User Interface Evaluation
Classical Adapted Criterion (MLLM Metric) Evaluation
Heuristic Scale
1 2 3
Visibility of Clarity of feedback (detection of success/error 15
system status messages, progress indicators)
Consistency and | Visual style consistency (alignment of colors, 15
standards fonts, sizes, spacing)
Error prevention Detection of potential error zon?s. (a?alysis of 15
forms, labels, element positioning)
Aesthetic and Visual complexity and cleanliness (ratio of s
minimalist design useful content to visual noise)
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Recognition Clarity of controls (identification and 15
rather than recall interpretation of CTAs and icons)

Accessibility Structural compliance (contrast ratio, size of 15
(WCAQG) interactive elements, readability)

An important component of this method is the aggregated interface productivity
metric — Ul Productivity Index (/y;), calculated as the weighted average of quantitative
evaluations obtained by MLLMs for each criterion. It is defined by the following

formula:
n
Iy, = z w; - C;, (1)
i=1

where C; — quantitative score for the i-th criterion,

w; — weighting coefficient (sum of all w; = 1),

n — total number of criteria.

The weights can be determined experimentally or through expert surveys. This
formula enables standardized scoring, making it possible to compare different
interfaces objectively [15-17].

Based on the selected models (GPT-40, Claude 3, Gemini 1.5 Pro) and the modified
metric system, an algorithm for automated user interface performance evaluation is
proposed.

Figure 2 illustrates the overall scheme of the modified algorithm for automated
interface performance evaluation.

STAGE 1.
Site page Formation of a set of
input data
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MLLM Generate interface
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auxiliary suggestions
for improvement
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"i’i?{r?,";g:‘* Visualization

performance score

| performance
evaluation, graphs,
tables

Figure 2 — Modified Algorithm for Automated UI Performance Evaluation
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Proposed method follows the general MLLM evaluation process but expands it into
five stages implementing integrated multimodal data processing:

Stage 1. Data Preparation. The user collects all necessary information about the
interface (screenshots, HTML/CSS code fragments, user behavior metrics). The data
are normalized, cleaned, and converted into a format suitable for model processing.

Stage 2. Prompt Generation. The system automatically constructs a detailed model
query based on the type of input data. The prompt specifies the model’s role (“You are
a UX researcher”), evaluation criteria, expected output format, and sample output
structure (JSON).

Stage 3. Data Processing by Models. The models analyze the integrated data using
multimodal capabilities (visual recognition, semantic reasoning, and text
interpretation). At this stage, GPT-40, Claude 3, or Gemini 1.5 Pro generate a
structured report in tabular or JSON format containing both quantitative scores and
qualitative justifications.

Stage 4. Result Validation. During validation, models cross-evaluate each other’s
outputs to improve objectivity and consistency. Each model performs meta-analysis —
reviewing and critiquing other models’ responses to identify logical or methodological
flaws, refine arguments, and adjust final evaluations. This process follows the cross-
verification principle, where one model’s output becomes another’s input.

Stage 5. Aggregation and Visualization. The final UI Productivity Index (IUI) is
calculated using formula 1. Results are visualized as tables, charts, or heat maps that
highlight the strengths and weaknesses of the evaluated interface.

The developed prototype enables a full evaluation cycle and can be used to compare
different interface versions or optimize Ul solutions during development.

The proposed methodology automates the evaluation process and establishes a
foundation for next-generation UX analytics tools that combine semantic
understanding with objective quantitative scoring.

It ensures integration of traditional quantitative metrics and Al-generated
qualitative insights, enhancing both the accuracy and depth of interface evaluations.

Moreover, it improves the existing simple MLLM-based evaluation pipeline by
introducing multi-model evaluation and critical inter-model analysis, which
significantly enhance reliability and robustness of the results [18-20].
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Abstract

Crisis response requires integrating multimodal signals from text, images, and
geospatial data. Foundation models offer powerful representations but are prone to
hallucinations and lack interpretability. We propose MultiModalGuard, combining
multimodal reasoning with a Crisis Trace Map and abstention. Experiments on
synthetic crisis scenarios show superior accuracy, transparency, and safe abstention
compared to baselines.

1 Introduction

Crisis management involves integrating diverse data streams, from social media
text to satellite imagery. Delays or errors in reasoning can have life-threatening
consequences.

Foundation models combining vision and language show promise but hallucinate
and lack transparency. Without safeguards, their use in crisis response is unsafe.

MultiModalGuard structures reasoning with a Crisis Trace Map and abstains when
uncertain, ensuring trustworthy outputs.

This parallels advances in trustworthy Al. Hu and Hong on temporal reasoning [1],
Hong and Hu on hierarchical graph models [2], Hu and Mehra on AuditGuard [3], Hu
and Lin on fraud analysis [4].

2 Related Work

Traditional crisis response relies on human analysts integrating reports and
imagery. Automated systems are limited to rule-based alerts.

Multimodal foundation models extend capability but lack interpretability and
safety mechanisms.

3 Methodology

MultiModalGuard integrates: (1) multimodal foundation models, (2) Crisis Trace
Map linking reasoning to official crisis protocols, (3) abstention mechanism tuned with
responder feedback. Synthetic dataset of 500 crisis cases (earthquake, flood, wildfire).
400 training, 100 testing. Baselines: unimodal models, naive multimodal fusion.

4 Conclusion

MultiModalGuard achieved 91.8% crisis reasoning accuracy vs naive multimodal
fusion (82.9%). Explanations rated 4.8/5. Abstention succeeded on 88% of unsafe
cases. MultiModalGuard improves accuracy and safety in crisis reasoning.
Limitations: synthetic data, visualization complexity. Future: integration with live
crisis data and multilingual adaptation. MultiModalGuard demonstrates foundation
models can be adapted for safe, transparent crisis response reasoning.
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IHTEJIEKTYAJIBHE MOJAEJIIOBAHHS BI3BHEC-
INPOLECIB Y BPMN

ITkin /lenmuc,
ctyneHt rpynu [HOm-24-1
XapKiBCbKHUI HALlIOHAIBHUN YHIBEPCUTET PaIdiOeIECKTPOHIKH,

JIro0uenko BajienTun AHaTtoJtilioBuy,
JOTICHT, MOTICHT Kadeapu iHPOPMATUKH, KAaHAUIAT TEXHIYHIX HAYK
XapKiBCbKUI HAllIOHAIIBHUN YHIBEPCUTET PaAi0CICKTPOHIKU

VY nepioa akTtuBHOI HUGPOBOI TpaHchopMauli MiANPUEMCTBA AEAAl YaCTIIIE
MparHyTh HE JHIIE JOKYMEHTYBAaTH CBOi O13HEC-TIPOIECH, alie i aBTOMAaTHU3yBaTH iX
BUKOHaHHS. Lle 103BOsIE 3MEHIINTH HAaBAaHTA)XKEHHS HAa MPAIliBHHUKIB, ONTUMI3yBaTh
pecypcu Ta TiABUIIUTH €()EeKTUBHICTH ympaBmiHHSI. OJHUM 13 HaWUMOMIMPEHIINUX
THCTPYMEHTIB 1Jis1 (hopmanbHOro onucy npoiieciB € Hotaiist BPMN (Business Process
Model and Notation), sika 3a6e3nedye Bi3yajibHE B1JI0Opa)KEHHS JIOT1KH B3a€MOII1 MIXK
y4aCHUKaMH, CUICTEMaMU Ta Cepe0BUIIEM opraHizamii [1].

[Tonpu 11e, po3poobxa BPMN-niarpam 3a3Buyaii motpelye haxiBiiiB 13 TIIMOOKUMU
TEXHIYHUMU 3HAHHSIMU — Oli3HEC-aHAMITUKIB a00 apXiTeKTOpiB MpoIeciB. Takuii
MIIX11 00MEeXy€e TOCTYIHICTh MOJEIIOBAHHS I IIUPIIOrO KOJa KOPUCTYBayiB, SIKI
BOJIOJIIIOTh €KCIIEPTHUMHU 3HaHHSAMHU B MPEIMETHIN ramaysi, ajie HE MaioTh JTOCBITY
poOOTH 3 MPOLIECHUMHU IHCTPYMEHTAMH. Y IBOMY KOHTEKCTI aKTyaJdbHUM CTa€
BUKOPUCTAHHSA I1HTEJIEKTYyaJIbHUX areHTiB 1 MoBHUX wMozened (LLM), 3maTHux
ABTOMATUYHO MEPETBOPIOBATH TEKCTOBUI OmHUC Mpouecy Ha rotoBy BPMN-niarpamy
[2].

[lepexin Big HECTPYKTYPOBAHOIO TEKCTY 10 (hopMaii30BaHOI MPOLIECHOT MO
B1I0YBa€THCS Yepe3 MOCIIIIOBHICTh €TalliB — BIJl CEMAHTHYHOTO aHAIII3Y JI0 TeHeparlii
XML-cTpykTypHu. ApXiTEeKTypa Takoi cucTeMu (puc. 1) cKiIamaeTbes 3 TBOX OCHOBHUX
¢a3: aHaMTUYHOT Ta peasizaliitHoil.

CeMaHTU4YHe

BOynoByBaHHA

,
| |
. : (] 1
TokeHizauia  ——=. -
) ' ponewn
1 \
’

' BPMN
\

Pucynok 1. Cxema metoay nooynosu BPMN-moaeni nporiecy

Ha ananmiTuuHOMy eTani KOPUCTYBay BBOJIUTH OMUC O13HEC-TIPOLIECY Y OBUIbHIM
dopwmi. [le Moxke OyTH KOPOTKHUI OMUC [iid, yMOB a00 poiiell yuacHuKiB. OTpuMaHuii
TEKCT 0OpOOJISETHCS MOIYJIEM CEMaHTHYHOTO aHamidy, sSkuil 3a gomomoror LLM
BH3HAUA€ JIOT1YHI 3B’S3KM MK MOAISIMH, IIIMHU Ta yYYaCHHUKaMu mpoiecy. Mojenb
BUKOHY€ CHHTAaKCUYHE I CEMaHTUYHE PO3Ii3HABaHHS, 17IeHTU(IKY€ KITFOUOBI CYyTHOCTI
(monii, 3aBmaHHS, NUIIO3W, POJIi), 3ICTABISAIOYM iX 13 BIATIOBIIHMMH €JIE€MEHTaMU
BPMN.
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[Ticyst mporo BiiOyBaeThbCs Kiaacudikallisi €IeMEHTIB — KO)KEH KOMIIOHEHT TEKCTY
CHIBBIAHOCHUTHCS 13 BiAnmoBigHOIO Karteropiero BPMN. Hampuknaz, mii kopucTyBada
1HTEepIpeTyIoTheA K user Task, aBTomaTn30BaHi iepeBipku — sk serviceTask, moriuni
ymoBu — sk exclusiveGateway, a udacoBi oOmexxkeHHs — sk timerEvent. Taka
kiacudikaiis GopMye OCHOBY ISl MOAABINOL TOOYA0BU MPOIECYaTBHOT JIOTIKH.

Ha erami peamizamii pe3yibTaTu aHamizy NEPETBOPIOIOTHCS Y CTPYKTYpOBaHY
BPMN-monens. Cucrema TmiCTaBise€ 3HaWIEHI ejleMeHTH y 1mabmonn BPMN,
npeacTaBieHi y Burisiai XML-dparmeHTiB, micias 4oro (opMye MOTOKH BUKOHAHHS
(sequenceFlows), 1110 3’€IHYIOTh MO/Ii1, 3aBJaHHS Ta IUIIO3U B €IMHY JIOTIYHY CXEMY.
Cawme 1ieii eran 3a0e3mnedye MUTICHICTh MOJIE — aJ[Ke HaBiTh MIPaBUJIBHO PO3ITi3HAHI
€JIEMEHTH 0€3 JIOTIYHUX 3B’SI3KiB HE CTBOPIOIOTH PEATICTUYHOTO MPOIIECY .

Takum dYuHOM, IHTErpallis IHTEIEKTyalbHHX arceHTIB y MPOIeC MOJEITIOBAHHS
O13Hec-TpoleciB  103BOJIsiE  crpocTUTH CTBOpeHHs BPMN-miarpam, 3poOutu ix
JOCTYITHUMHU J1si He(axiBI[IB 1 MPUCKOPUTH PO3POOKY aBTOMATHU30BAHHUX PIIICHb.
Takuil miaxiJ BIAKpUBAE HOBI IEPCIEKTUBHU JJI aJJalITUBHUX CUCTEM yIPaBIiHHS, /1€
O13HEC-aHAJITUK MOKE 30CEPEIUTUCS HE HAa TEXHIYHUX ACMEKTaX, a HA CTPATETIYHOMY
3MICTI MPOIIECY .
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3ACTOCYBAHHS TBPUIHUX MOJEJIEN
LWITYYHOI'O IHTEJEKTY J1JI51 ABTOMATHU30BAHOI
OBPOBKH TA CETMEHTALII KOPOHAPOTPA®IYHUX
JTAHUX

Mamuyp Muxaiijio BajeHTuHoBuy,
OakasaBp
Hamionanpauit yHiBepcurtet «JIbBiBebka [lomiTexHikay

MeabaukoBa HaraJsis IBaHiBHA,
1.T.H., 3aBiyBauka KaQeJpu CUCTEM IITYIHOTO IHTEJIEKTY,
Hartionansauit yHiBepcuret «JIbBiBebka [lomiTexHikay

Koponaporpadist € 30710TUM CTaHIaPTOM J1arHOCTUKH 1IIIEMIYHOI XBOPOOH ceplis,
OJIHaK aBTOMAaTU30BaHUI aHaIIi3 TAKUX 300pakeHb 3aJTUIIAETHCS CKIIATHUM 3aBIaHHSIM
4yepe3 HU3bKUN KOHTPACT CyAUH, apTedaKkTH pyXy cepilsi, HEOJHOPIIHICTh (popmaTiB
JAHUX 1 HagBHICTh MepcoHaIbHOI iH(popmamii Ha 3HiMKax [1]. Lle mocmimxeHHs
MPUCBAYCHE PO3POOINI KOMIIIEKCHOI CHCTEMHM, IO MOEJHYE BEIHWKI MOBHI MOJEl
(LLM) Ta ruOuHHI HEMPOHHI MEpEeXi sl aBTOMATHU3allil TOBHOTO ITUKIY 0OpOOKH
KopoHaporpadiuyHuX AaHUX — BiJl HECTPYKTYPOBAaHUX MEJAUYHHUX apXiBIB JO TOYHOI
CErMEHTaIlil KOPOHAPHUX CYIUH.

OcCHOBHOIO TIPOOJIEMOIO pEATbHUX KJIIHIYHUX [IaTaceTiB € iXHA XaoTHYHa
opranizamis. Aramiz 6auzpko 1000 I'b xoponaporpadiuynux nanux 3a nepion 2014—
2022 pokiB BUSBHB KPUTHUYHI BUKIMKHU: BIJCYTHICTh CTaHJAAPTHU30BAHOI CTPYKTYpHU
¢aiinis, HenocaigoBHIicTh popmatie (DICOM, AVI, JPG, DOC/DOCX), BiACyTHICTb
YITKOTO 3B'SI3Ky MIXK TEKCTOBHUMH BHUCHOBKAMH JIIKapiB Ta BI3yaJlbHUMHU JaHUMH, a
TaKOX HasSBHICTh TEKCTOBUX aHOTAIlM 3 IEPCOHAIBHUMHU JaHUMHU O€3MOCEpEIHhO Ha
PEHTIeHIBChKUX 3HIMKax. Po3BigyBanbHHI aHami3 IMOKa3aB, M0 CTPYKTYPOBaHICTh
JAaHUX 3HAYHO BapiroBajiacs 3a POKaMH: HAMOUIBII XaOTMYHUMH BHSIBUIIMCS apXiBU
2019 poky, Tomi sik maHi 2021-2022 pokiB AEMOHCTpYBalIM MEpeXil A0 HOBHUX
CTaHAApTIB 3 BUKOpUCTaHHAM BUKII0OYHO DICOM-dopmary.

Hapasi Bce yacrTine uist CTpyKTypyBaHHS MEIMYHOI 1HPOpMallli BAKOPUCTOBYIOTh
BeJIMK1 MOBHI Mojeni [2] Ta [III-arenTu Ha ix 6a3i [3].

Jns  BupimieHHS TOpoOJeMH CTPYKTypyBaHHS JaHuUX Oyjlo po3poO0ieHo
asroHomHoro Ill-arenra Ha 0a31 Benukoi MoBHOI Mozaenal Amazon Nova Pro 3
BUKopucTaHHaM ¢peitmBopky LangGraph Tta mporokomy MCP (Model Context
Protocol). AreHT 3piiicCHIOE CeMaHTWYHE 3iCTaBJICHHs (ainiB pi3HUX (opmaTiB 3
KOHKPETHUMH TMarlieHTaMu 0e3 MOoTpeOu pyYyHOTO BTpPydYaHHS. APXITEKTypa areHra
peanizoBaHa sik Tpad CTaHiB 13 By3JlaMu JIJis TUTAHYBaHHSI, BAKOHAHHS IHCTPYMEHTIB Ta
MPUIHSATTS PillIeHb, 110 3a0e31neuye KOHTPOJIbOBAHUN UK 00poOKku. JIjis iHTerpartii
3 6azoro0 manux MongoDB ctBopeno cnemianizoBanuit MCP-cepBep, sikuii 103BOJISIE
30epiraTi Ta KepyBaTH 3ICTaBICHHSIMHU «MallleHT—aaTa—aaHi». Bubip Amazon Nova
Pro oOrpyHTOBaHO ii BUCOKOIO AKICTIO reasoning, maTpuMkoro tool calling, HU3bKOIO

48



COMPUTER SCIENCE
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

BapTICTIO Ta mojdiTHKOI Zero Data Retention, 110 KpUTHYHO BaXIJIMBO TSI MEIUIHIX
TaHUX.

[TouaTtkoBa Bepcis areHTa Mmokaszaia (yHKIIOHATLHICTh, aJle MaJia BUCOKY BapTiCTh
00poOku. Tomy Oyio 3ampoBaKEHO TPU KJIIOYOBI omTHMI3aIli: oOpoOka JTaHHMX
O0aTdamMu 3a MICSIIMUA 3aMiCTh OOpPOOKH BCHOTO apXiBYy OJIHOYACHO, BUKOPHUCTAHHS
KOPOTKUX YHIKAJIBHUX 1ICHTU(IKATOPIB 3aMIiCTh IMOBHUX MUIAXiB A0 (GaliiB y
MPOMIITaX, Ta IHKpEeMEHTaJ bHa (iIbTpallia Bxke o0podienux ¢aimis. Ll onTumizarii
3MEHIIWIM BapTICTh OOpPOOKM YBIYl M NpUCKOpWIM POOOTYy y 4YoTHpH pa3u. Ha
KOHTPOJIBHUX BHOIPKaxX areHT JOCIT TOYHOCTI 31CTaBjeHHs (pailyiB malieHTiB Ha PiBHI
95%, o miaTBepKYy€E eEKTUBHICTD 3acTocyBaHHs LLM-TexHomor1# 1151 opraHizarii
HECTPYKTYpPOBaHUX MEANYHUX JTAHUX.

start
PLAN_TOOLS

(AHani3 gaHux Ta
NAaHyBaHHA)

d 3

ROUTER
(Ouinka cTaHy)

/ DONE: Bci nayieHTn

€ 3annaHoBaHi BUKIUKU

/ onpauboBaHi
TOOLS

(BMKOHaHHA 3anuTis - @

36epexeHHA 3iCTaBNIeHHsA)

Puc. 1. Ctpykrypa immiementoBanoro I1II-arenTa (BinacHa po3poOka aBTopa).

Hactynaum eranom ctana po3poOka MOIYJIsl TPENPOILIECUHTY, SIKUM BKIIFOYAE JBa
OCHOBH1 KOMIIOHeHTH. [lepmmii — aBromMatuuyHa ¢inbrpanis DICOM-paiinis 3a
METaIaHUMHU IS BiIOOPY BHKJIIOYHO KOPOHApOrpadiuyHUX JOCTIIKEHb CEpIIs.
Anroputm ananizye teru DICOM (Body Part Examined, Study Description, Series
Description) Ta BifCiBa€ JaHi, HE MOB'S3aHI 13 CEPIIEBOIO J1arHOCTUKOIO. Jpyruii
KOMIIOHEHT —  OPWTIHAJBHUN aJTOPUTM aHOHIMi3allii 300pakeHb Ha OCHOBI
neperBopenns ["ada Ta ["ayccoBoro 3rnamkyBanHs. Lleit MeTo 1 aBTOMAaTHYHO BUSBIISE
pobouy 30HY Kajpy (00J1aCTh 3 KOHTPACTOBAHUMHU CYJMHAMU) Ta MacKye nepudepiitai
00J1aCcTi 3 TEKCTOBUMH aHOTAIIISIMU, 1110 MICTSTh MEPCOHATBHY 1H()OpMAIIito MaIli€HTIB.
AnropuTm 30epirae 11arHOCTUYHO BaXKJIMB1 00JacTi 0€3 BTPATHU SKOCTI 300pakeHHs,
o 3abes3rneuye BIAMOBIIHICTH €TUYHUM BHMOTaM OOpOOKM MEIMYHMX JaHUX Ta
cTaHJapTaM KOH(1IESHIIHHOCTI.

Jns  Oe3nmocepeHbOi  CerMeHTalli KOpPOHApHUX CyAMH OyJ0 MpPOBEACHO
MOPIBHSUIBHUM aHalli3 TPphOoX MiAX0AiB: kinacuuHux ¢iunbTpiB OpenCV, metoay Digital
Subtraction Angiography (DSA) Tta moaudikoBanoi apxitektypu CycleGAN, Bimomoi
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sk DeepSA. Knacuuni ¢inetpu OpenCV BUABUIMCS HAATO Uy TIUBUMHU JI0 TAPAMETPIB
1 HC NPUIATHUMH I MacIITaOHOI aBTOMATH3aIlli Yepe3 HEOOXiTHICTh PYUHOIO
HaJAIITYBaHHS JJIs KOXKHOTO BUManky. Metom DSA, mo 6a3yeThcs Ha PI3HUIN MK
KaJpaMy JI0 1 TICAs BBEIACHHS KOHTPACTY, MOKa3aB HE3HAYHI TOKPAICHHS, aJie
CcTpakaaB Bia apTedakTiB pyXy ceplld Ta IUXaHHS naiieHta. Haiikpami pe3yiabratu
MpoJIeMOHCTpyBasia HelipoMepexeBa monenb CycleGAN, sika mocsria koedilienTa
Dice 61u3pk0 0.84 Ta BUsIBUIIA BUCOKY CTIMKICTB /10 apTe(aKTiB 1 HU3bKOT'O KOHTPACTY
300pakeHb. BakKITMBUM CHOCTEPE)KEHHSM CTall0 T€, IO TOMEpPEeaHs aHOHIMi3allis
300paX€Hb JOJATKOBO TMOKpaIlWia SKICTh CETMEHTaIlii, W0 MiJATBEPIKYE
CHHEPreTUYHUM e(PEeKT IHTeTpallii BC1IX KOMIIOHEHTIB CUCTEMHU.

Puc. 2. [Tpuknan pob6otu mojaeni CycleGAN Ha 300pakeHHSIX 3 AaTaceTy. 3BEpXy
BHM3: 3HIMOK DICOM, 3HimMok JPG, 3HimMOK JPG (aHOHIMI30BaHMi1). 3711Ba HAPABO:
MOYATKOBI 3HIMKH, IPOMIXKHI PE3YJIbTAaTH, (PiHAJIbHA MacKa CyJIMH (BJacHa po3pooOka

aBTOpa).

Po3pobrniena cuctema peasnizoBaHa 3 BUKOPUCTAHHIM CYy4aCHOTO TEXHOJIOTTYHOTO
cTeky, mo Bkitodae Python 3.10+, PyTorch nns rmubunnoro naBuanus, OpenCV ms
00poOku 300paxkenb, MongoDB st 30epirants cTpykTypoBaHux nanux Ta Docker
JUTSl KOHTeWHepu3ailii. MoayibHa MIKpOCEpBICHA apXITEKTypa 13 TphOMa OCHOBHUMH
eTanaMM —  CTPYKTypyBaHHS, NPENpOLECHHI Ta CerMeHrauis —  3ale3neuye
ABTOHOMHICTh ~ KOMIIOHEHTIB, THYYKICTh  HaJalITyBaHHS Ta  MOXJIMBICTh
ropu3oHTaIbLHOTO MaciTadyBaHHs. Opkectparliss yepe3 Docker Compose no3Bossie
MPOCTE PO3rOPTAHHS CUCTEMH Y KJIIHIYHOMY CEPEIOBHUILI 3 MIHIMaJbHUMU BUMOTaMU
10 IHPPACTPYKTYPH.

Pe3synbraTy 1ociiiKeHHs TiATBEPAXKYIOTh NEPCIEKTUBHICTD TOPUIHOTO MIIX0Y,
1[0 MOEJAHY€E MOKIIMBOCTI BEJIMKMX MOBHUX MOJENEH JJid IHTENEKTyaabHOI 00poOKU
METaJIaHUX Ta TEKCTOBHUX JTOKYMEHTIB 3 INIMOMHHUMH HEHPOHHUMH MEpeXaMmu AJis
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aHanizy Bi3yanbHOI 1HGopmalii. CTBOpeHa cucTeMa JIEMOHCTPYE TOTOBHICTH J0
MIPOMHMCIIOBOTO BIIPOBA/DKCHHS 3aBMASIKM BHCOKiIM TOYHOCTI 00poOkum (95% s
cTpykrypyBaHHs, Dice = 0.84 mnsa cermeHTariii), TOTpUMaHHIO MEIUIHUX CTaH/IAPTIB
KOH(QIIESHIIMHOCTI Ta NPHHHATHEM OOYHCIIOBAJILHHM BUTpaTaM. IlpakTudHa
3HAYYIIICTh POOOTH TOJSATAE Y CTBOPEHHI MOBHOIIHHOTO MPOTPAMHOTO PIIICHHS,
3IaTHOTO aBTOMATH3YBAaTH BECh IUKII OOpOOKM KOpoHaporpadidHUX AaHUX — BIJ
Xa0THUYHOTO apXiBy 10 CTPYKTYPOBAHOTO JaTaceTy 3 SKICHO CETMEHTOBAaHUMH
KOpPOHApPHUMHU CyJWHAaMH, TOTOBOTO I MOJAJBIIOr0 KIIHIYHOTO aHamizy abo
HaBYAHHS CIICIiaTi30BaHUX JIarHOCTHYHUX MOJIEIICH. .
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Information systems are becoming increasingly important in modern organisations.
Due to the rapid advancement of technologies and the changing perception of
information, a number of new spheres of human activity have emerged.
In these fields, information is being formalized and analyzed to support managerial
decision-making — for instance, 1n business analysis or outsourcing.
Outsourcing, in turn, enables structural units or small teams to operate more efficiently
in information-driven processes for the benefit of the business. Based on this, it can be
argued that against the background of improving business processes based on effective
information management, the value of information itself has increased significantly.
Thus, information management is no longer limited to the simple collection and
subsequent maintenance of its carriers, and has become a strategic set of management
tasks, covering all actions and operations related to information in all its forms and
states, as well as to the enterprise as a whole [1].

The need to access information conveniently, quickly and cost-effectively
necessitates the development of procedures for creating, managing and using databases
in organisations.

Management information systems are considered as valuable organisational
resources and function as data processing systems. Input data is the basic material that
is transformed into an information product through a series of transformation
processes. Such a system includes the following functional elements that ensure the
interaction of the organisation with its environment:

- data input - the initial receipt of data by an organisation, regardless of the source
of its receipt or generation;

- recording - physical recording of data;
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- processing - transformation of data in accordance with the specific needs of the
organisation;

- transmission - information flows circulating in the information system;

- storage - reserving data for future use;

- retrieval - searching for and retrieving recorded data;

- presentation - generating reports and ensuring communication with users;

- Decision support - participation of the information system in decision-making
processes at different levels of the organisation.

An information system is not only a collection of data, but also a set of interrelated
processes necessary for making informed and timely management decisions. In this
context, such systems are considered as decision support systems, the main purpose of
which is not only to meet the information needs of users, but also to form alternative
solutions to support management activities.

According to the definition given in [2], an information system is characterised as:
"..a set of interconnected components that collect, process, store and disseminate
information to support decision-making and control in an organisation”.

The following conclusions follow from the above definition:

- the definition covers the essence, mechanisms of functioning and purpose of
information systems;

- An information system can be implemented in both manual and computerised
versions;

- information systems have always existed in organisations and are an integral part
of their activities;

- the information system should support two key functions: the organisation's
operational activities and management processes;

- it is necessary to distinguish between the processes of processing operational data
and generating analytical information for making management decisions;

- the information system includes the following main components: users,
management tools, information retrieval and processing subsystems, technical and
organisational systems.

These components can be considered as basic elements for the formation of a
conceptual model of information systems in an organisational context. The modern
concept of an information system involves the integration of different types of
subsystems:

— Information Retrieval System (IRS);

— Question-Answering System (QAS);

— Database System (DBS);

— Management Information System (MIS);

— Decision Support System (DSS).

In the context of managing an organisation, the most critical is the management
information system (MIS), which functions as a subsystem of the organisation's overall
information system. The MIS is an integrated information resource management
system designed to provide managers at different levels of management with relevant,
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timely and structured information necessary for the effective performance of
management functions in a particular organisation [3].

MIS is a system that uses formalised procedures to provide management personnel
at all levels of the organisational hierarchy and in all functional units with relevant
information generated from data from internal and external sources in order to make
timely and effective decisions on planning, coordinating and controlling the activities
of the relevant organisational units.

The emphasis is on three key management functions - planning, coordination and
control of activities, which form the basis of any management process. The key
function of MIS is to transform primary data into structured information and make it
available to end users. Thus, MIS is used in organisations to achieve the following
goals: support planning and control of operational activities, manage uncertainty,
ensure adaptation to changes in the external environment and initiate organisational
transformations.

A deep understanding of organisational processes and structures is a critical factor
in the successful development of an information system. The information system
operates within the organisational structure, and its purpose is to ensure the
achievement of the organisation's strategic and tactical goals. Paper [4] defines the
organisational model of functioning:

"An organisation is a model in which a significant number of people perform
complex tasks and interact with each other through systematically established
communication links to achieve agreed goals".

The development of an effective MIS depends on a deep understanding of real
organisational processes, as the formal relationships reflected in formal organisational
charts do not always correspond to key information flows and decision-making
processes. In practice, employees often modify standardised formal procedures by
using informal communication channels and alternative ways of solving tasks to
improve work efficiency. Therefore, information system developers must have a
thorough knowledge of the specifics of organisational processes, potential problems
and factors affecting workflows.

The value of information is determined by the management actions taken on its
basis. Accordingly, information technology professionals must have knowledge of the
tasks and functions performed by management personnel to generate relevant and
effective information. Management functions can be classified into five main groups
[5]:

1. planning - defining goals and strategies to achieve them;

2. decision-making - selection of optimal alternatives;

3. organisation and coordination - structuring activities and coordinating actions;

4. leadership and motivation - stimulating staff to achieve goals;

5. control - monitoring performance and correcting deviations.

The priority of each functional group varies depending on the specifics of the
position and, in particular, on the level of management in the organisational hierarchy.

The value of MIS for management is critical for organisations of all sizes, including
the smallest ones, where direct observation of all operational processes is not possible.
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Managers make decisions, formulate plans and monitor activities using information
obtained from both formalised systems and informal communication channels: face-
to-face meetings, telephone conversations, email, corporate messengers and social
media.

MIS is usually considered as an integrated human-machine system that provides
information support for operational activities, management processes and decision-
making in an organisation. In essence, MIS is a specialised system designed to provide
information support to management. An effective MIS functions as a fast and reliable
channel for delivering relevant, high-quality information from its sources to end users.
The basis of an effective MIS is a carefully designed and implemented database, the
functionality of which ensures the flexibility of the system and its ability to adapt to
the changing information needs of the organisation.

The key characteristics of MIS include:

— Target orientation - the purpose is to meet the information needs of the
management staff of a particular organisation;

— structuring of information flows - organisation of information flow in
accordance with management processes;

— functional integration - combining data processing tasks by business functions
(production MIS, HRMIS, finance MIS, etc.);

— flexibility of queries and reporting - the ability to generate inquiries and reports
based on databases according to various criteria.

The development of MIS has led to a qualitatively new level of information
resources management in organisations. The growing interest in MIS has stimulated
the active development of data management methods and software tools. At the same
time, it should be noted that the modern MIS paradigm focuses on the use of
information as a strategic resource, not just on the technological aspects of its
processing. Priority is given to managing information as a valuable organisational asset
rather than technical processes of its transformation.

It should be noted that there is no universal list of characteristics that will
automatically ensure the creation of an ideal MIS. It is necessary to have a deep
understanding of the key principles and functions of an MIS so that its design and
implementation are the result of sound decisions and professional assessments, rather
than a spontaneous process that does not take into account real organisational
requirements.

Undoubtedly, new technologies play an important and growing role in the
development of information systems, but the process of designing and implementing
an MIS should be accompanied by a thorough analysis of the feasibility and
effectiveness of technological solutions. Recently, there is a tendency for organisations
to order new, technologically advanced systems without proper justification for their
implementation and without a thorough analysis of the design and integration of MIS
into the existing organisational structure. This practice often leads to unjustified costs
and inefficient use of information resources.

The study confirms the crucial role of management information systems in ensuring
the effectiveness of organisational management. The MIS is an integrated tool for
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information support of planning, coordination and control at all levels of management,
ensuring the transformation of data into relevant information for making informed
management decisions. An effective MIS allows to improve the quality of management
decisions, optimise resources and provide competitive advantages.
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Tomatoes are among the most widely consumed vegetables globally, with
production exceeding 189 million tons annually [1]. They are integral to both fresh
markets and the food processing industry, contributing to products like sauces, soups,
and juices. Traditionally, harvesting tomatoes has been a labor-intensive process,
relying heavily on human workers to ensure timely and quality picking. However, the
agricultural sector is facing a significant labor shortage, with many regions
experiencing difficulties in sourcing sufficient manual labor [2]. This shortage not only
affects production efficiency but also impacts the consistency and quality of harvests.
In response, the industry is increasingly turning to automation technologies, such as
robotic harvesters and Al-driven systems, to address these challenges. These
innovations aim to enhance harvesting efficiency, reduce labor dependency, and
maintain the high standards expected in tomato production. Notably, beyond
harvesting, computer vision and deep learning techniques have also been applied to
other aspects of tomato cultivation, including disease detection and quality assessment
[3], demonstrating the broad potential of Al-driven solutions in precision agriculture.

One of the approaches used in robotic harvesters involves segmentation models
such as YOLO. Therefore, the quality and structure of the labeled datasets are critical
for training these models effectively, as they directly influence detection accuracy and
robustness. However, most existing methodologies [4, 5] label datasets by treating
partially occluded tomato parts as a single object (Figure 1, a, b). This approach can be
suboptimal, as it assumes that tomatoes are rarely occluded, which is often not the case,
particularly for open-field tomatoes, when simply looking at a different angle may not
help much. Occlusions caused by leaves, stems, or neighboring fruits can significantly
affect detection accuracy, highlighting the need for more robust part-based labelling
strategies.

In this work, we propose a different methodology for labelling datasets and metrics
that capture more context compared to existing mAP and F1 scores. The main idea
revolves around not labelling object that cause occlusions, while labelling only pieces
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that were not occluded (Figure 1, a, ¢). This approach forces models to treat each part
as a separate instance, so to address this issue, each visible part is assigned a unique
identifier (Figure 1, b); the identifiers are then converted to image-specific object IDs
(namely 1, 2, 3, 4, etc.); note: the last step is performed on files with labels after dataset
loading.

= ain A
Figure 1. Original and labeled tomatoes: (a) Original photo; (b) Tomato labeled
using LaboroTomato [4] methodology; (c) Tomato labeled using our approach with

unique labels from Supervisely.

The use of part-based segmentation inevitably leads to a degradation of
conventional evaluation metrics such as mAP and F1-score. This behavior is partially
expected, as the objective shifts from detecting whole objects to identifying all visible
parts of occluded instances for improved overall representation. Therefore, using
custom evaluation metrics becomes essential. To address this, three complementary
metrics were proposed: Average Identification Score (AIS), Average Instance
Coverage per class (AIC), and Mean Average Instance Coverage (MAIC) — each
calculated for both bounding boxes and segmentation masks.

AIS (1) measures the proportion of objects for which at least one part was correctly
identified, ranging from 0 to 1 (or 0 to 100%). AIC (2) and MAIC (3), on the other
hand, provide a more detailed perspective by quantifying the area coverage of correctly
identified instances per class and the overall mean across all classes, respectively.

NgT
1 1, if max IoU(p,g;) =1
AIS(T) — N_ { PEPcl- (.p gl) (1)
GT &= 0, otherwise

Where:

Ngt — total number of ground-truth instances;
g; — i-th ground-truth mask (or bounding box);
P, — set of predicted masks of the same class c;;

T — loU threshold.
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{IoU(p, g), if max,ep IoU(p,g;) = 7
— max max i
|ST e~ DEP. gEM i 0, otherwise

Cc

AlC(c) =

(2)

Where:

e ¢ —class ID;

e P.={p € P|c(p) = c}—predicted masks of class c;

e M, ; — ground-truth masks for instance i of class c;

e SF={i€eG. 13Ip€P,g € M.;:IoU(p,g) = 7} — GT instances that have at
least one match above the threshold;

pngl
* LUPg) 0%

1
MAIC = E; AIC(c) 3)

Where:

e C —set of all classes in dataset;

e |C| — number of classes in dataset.

In summary, this work addresses the challenge of improving tomato ripeness
identification in automated harvesting by introducing a part-based segmentation
approach. Traditional dataset labeling methods often treat occluded tomato parts as
single objects, which can reduce detection accuracy in real-world, open-field
conditions where fruits are frequently partially hidden. To overcome this, the proposed
methodology labels only visible parts of tomatoes, assigning unique identifiers to each
piece, which are later converted into image-specific object IDs. While this approach
can reduce conventional metrics like mAP and F1-score, it better captures occluded
instances and improves overall representation. To assess model performance, we
introduce three custom metrics: Average Identification Score (AIS), Average Instance
Coverage per class (AIC), and Mean Average Instance Coverage (MAIC). These
metrics quantify the proportion of correctly identified parts and their coverage across
classes, offering a more comprehensive and context-sensitive evaluation of
segmentation quality.

Table 1.
Values of segmentation performance indicators on iTomato-Seg-UA for YOLOvVS-
Ghost
Labelling  Precision Recall mAP50 mAP50-95
Model methodology  (mask) (mask) (mask) (mask) AIS(box) AlIS(mask) MAIC(box) MAIC(mask)
YOLOvVS8n-ghost Laboro 73.3 65.5 75 62.1 82.60 79.92 95.35 91.27
YOLOv8n-ghost Our 56.5 55.8 51.8 38.2 83.03 81.66 89.91 89.15

The results in Table 1 clearly demonstrate the expected trade-off between
conventional and proposed metrics when comparing the two labeling methodologies.
The traditional Laboro approach achieves higher conventional metrics (mAP50 of
75%) compared to our part-based method (mAP50 of 51.8%). This degradation of
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approximately 23 percentage points in mAP50 is consistent with the fundamental shift
in detection objectives: rather than identifying whole tomatoes as single entities, the
model must now detect multiple discrete segments per fruit. However, when evaluated
using the custom metrics designed for part-based segmentation, the performance gap
narrows considerably. Our methodology achieves an AIS (mask) of 81.66% compared
to 79.92% for Laboro, indicating that despite lower conventional scores, the part-based
approach successfully identifies at least one segment for a similar proportion of tomato
instances, which is especially valuable for robotic harvesting applications where
identifying any accessible portion of a fruit may be sufficient for successful picking.
The MAIC metrics reveal an even more nuanced picture: while the Laboro
methodology achieves a MAIC (mask) of 91.27%, our approach reaches 89.15%, a
difference of only 2.12 percentage points. This relatively small gap in instance
coverage is particularly significant given the complexity of the dataset, which contains
2,722 total segments with 120 tomatoes segmented into multiple parts due to occlusion.
It is worth noting that datasets with a larger proportion of multi-segment tomatoes
could potentially yield even more favorable results for the part-based approach, with a
slighter drop in conventional metrics while maintaining robust custom metric
performance, though this hypothesis warrants investigation in future research.
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K.T.H, JIOUEHT

XapKiBChKHI HalllOHAJTLHUN YHIBEPCUTET MICHKOTO rocnogapctsa iMmeHi O. M.
bekerona,

XapkiB, YkpaiHa

I'Bo3nenbkuit O.B.,

K.T.H, JIOIEHT

XapKiBChKHI HallIOHAJILHUN YHIBEPCUTET MICHKOTO TocnogapcTsa iMmeHi O. M.
bexkerona,

XapkiB, YkpaiHa

Kaiinaaos M.B.,

Crynent

XapKkiBChKHI HaIlIOHAJILHUN YHIBEPCUTET MICHKOTO TocnogapcTsa iMmeHi O. M.
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Beryn. ®DyHKIIIOHYBaHHS CyYaCHMX EHEPreTHUHHUX CHUCTEM XapaKTEepU3YEThCS
TEHJEHUIAMH 10 JeLeHTpaiizamii Ta (QOpMyBaHHAM IHTETPOBAHUX JIOKAJIbHUX
€HEePreTUYHUX KJIacTepiB. Y CTPYKTYpl TaKUX KJIACTEPiB, CUCTEMH Ta30MOCTAYaHHS
BIIIrPalOTh KPUTUYHY POJIb, 3a0€3MeuyloYd THYYKICTb, HAJIIMHICTb Ta MOKPUTTS
MIKOBUX HaBaHTaxeHb. [IpoTe, 1HTerpaiisi pi3HOMaHITHUX Ta30BUX TEXHOJIOTIH, BiJl
cucteM 3pimkeHoro npupogHoro raszy (3I1I") mo BogHeBHX MNaJMBHUX EJIEMEHTIB,
BHCYBA€ HOB1 BUMOTH JI0 eHeproe(peKTUBHOCTI, HAIMHOCTI Ta ONTUMI3allli TapaMeTpiB
KEepyBaHHs LIUMU CUCTEMaMH.

HeoOximuicte 3a0e3neueHHs CTaOUTbHOT Ta EKOHOMIYHO OOTPYHTOBAHOI
eKCIUTyaTalii BUMarae po3poOKM KOMILJIEKCHUX MaTEeMaTHYHUX MOJEJel, 3JaTHUX
aHaTI3yBaTH HENIHINHI TPOIIECH, OMTHMI3yBaTH OMEpaIliifHl PEeXUMHU Ta BU3HAYATU
IJIbOB1 TOKAa3HUKU HaaiHOCTI. IcHyroul migxonu dYacto (OKYCyrThcs abo Ha
OKpeMHUX KOMIIOHEHTaX, a00 Ha MaricTpajibHUX Mepexkax, 110 3aJIHIIA€ TPOrajlvHy B
MOJICJIIOBAaHHI CaM€ KOMIUIEKCHUX JIOKaJbHUX KjacTepiB. Y I[bOMY KOHTEKCTI,
po3po0Ka MaTeMaTUYHOI MOJENI JJisi aHaji3y eHeproe(EeKTUBHOCTI Ta ONTHMI3allii
napamMeTpiB CUCTEM Ta30MOCTavYaHHs JIOKAJIbHUX E€HEPreTUYHHUX KIacTepiB HaOyBae
0COOJIMBOI AKTYaJIbHOCTI.

AHani3 cyyacHUX HAyKOBUX TNyOJiKaiiii JAEeMOHCTpYy€E 3HAYHUM IHTEpEC M0
ONTUMI3allii  TPOEKTyBaHHS  Ta  eKCIUTyarTalli  Creliajdi30BaHUX  CHCTEM
ra3ornocradants. 3okpema, y [1] Oyyno netaqbHO PO3IJISTHYTO aCIEKTH MPOEKTYBaHHS
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Ta ONTUMI3AIlil TapaMeTpiB KOMIIPECOPHOI CUCTEMU Noaul naiauBHoro rasy 31117, mo
MOXK€ pPO3IJSAAaTUCS K MPHUKIA[  JIOKAaJi30BAaHOTO  EHEPreTUYHOro  BY3Ia.
HocmimkeHHs: (GOKyCyeTbcsl Ha BHOOpPI KOMIIOHEHTIB Ta PEXKHUMIB pPOOOTH s
JIOCATHEHHS €)EKTUBHOTO MOCTaYaHHS Ta3y CIOKUBAUY.

[HIIUE BEKTOp AOCHIIKEHb CTOCYETHCS PO3POOKH BHUCOKOTOUHUX aITOPUTMIB
KepyBaHHsI JJ11 HOBITHIX €HEPreTUYHUX yCTaHOBOK. Hampuknan, y [3] 3anponoHoBaHo
IHHOBAIIMHUI METOJT KEpYBaHHS CHUCTEMOIO TMOJayl ra3y Ajs MaJuBHUX €JIEMEHTIB 3
IIPOTOHHO-00MIHHOIO MeMOpaHnoro. lleit meTon 0a3yeTbcs Ha aNrOpuTMI HEUITKOT
HeripoHHO1 Mepexi Ta [1IJ[-perynsiTopi, 110 JEMOHCTPYE MOTEHITIA 1IHTEICKTY JIbHUX
CHUCTEM JIJIsl TIJBUILCHHS €HEProe(EeKTUBHOCTI Ta CTAOULIBHOCTI POOOTH JIOKAIBHUX
CUCTEM B JUHAMIYHUX PEKUMAX.

KitouoBuM mapameTpoM Impu MOJEIIOBaHHI CUCTEM Ta30MOCTayaHHs Oy/b-IKOTO
MacmTaldy € HalliHICTh. Y [2] 3alpOIIOHOBAHO KOMIIO3UTHUN METO JUIsl PO3MOILITY
HAJIWHOCTI MOCTa4yaHHS B MEPEKEBUX CHUCTEMax MaricTpajbHUX ra3olpoBO/IIB, IO
J03BOJISIE ONTHMI3yBaTH apXiTeKTypy Mepexi. JlomoBHIoouM ueid Hamnpsam, y [4]
MpPEICTAaBICHa METOJIOJIOTIS BU3HAUEHHS I[IJIbOBUX TMOKAa3HUKIB HAJIIMHOCTI TMojadyl
razy Ha OCHOBI KOMIUIEKCHOTO aHamizy '"Butpatu-puromu". Iledt migxig e€
(dbyHAaMEHTAIBHUM JUIsl EKOHOMIYHOTO OOTpYHTYBaHHSI MapaMeTpiB ONTHMI3alliHOl
MOJIENL.

[IpoBenenuii aHami3 CBIIYWTH, IO ICHYHOYl POOOTH 30cepekeHl abo Ha
cnenu@iuHuX TEeXHOJOTTYHUX By3iax [1], [3], a0 Ha MakpopiBHI MariCTpaJbHUX
Mepex [2], [4]. Onpnak, 3amuIIaeTbcs HEAOCTATHBO JOCHTIIKEHOI Mpoldiema
KOMILJIEKCHOI MaTeMaTU4YHOI ONTHMI3allii mapamMeTpiB Ta eHeproe(eKTUBHOCTI came
JIOKaJIbHUX €HEPreTHYHUX KJIACTEPIB, SIKI IHTETPYIOTh Pi3HI JXKEpelia Ta CIOKHUBAYIB
rasy B €JIMHIN CUCTEMI

Meta. Merta AOCHIIKEHHSI TIOJISITa€ Yy po3poOill KOMIIEKCHOI MaTeMaTHYHOI
MoOJiedl ISl aHamizy eHeproeeKTUBHOCTI Ta OaraTOKpUTEpIaIbHOI ONTUMI3AIlil
napaMeTpiB (YHKI[IOHYBaHHS CHCTEM Ta30MOCTaYaHHS JIOKATbHUX EHEPTeTUYHHX
KkjactepiB. Moziens Mae Ha MeTl (hopMati3yBaTH B3a€MO3B'S3KHA MIK KOH(ITypali€ero
CUCTEMH, OIEpalliiHUMU pEeKMMaMH Ta30BOr0  oOOdaJHaHHS  (BKJIIOYHO 3
KOMIIPECOPHUMHM CTaHLIsIMH, ycTaHoBKamu perasudikanii 3III° Ta nanuBHUMH
eJIeMEeHTaMHi) Ta CTOXAaCTUYHUM XapaKTepoM KIHIIEBOro crnoxkuBaHHs. KiHueBoro
LHUJUTI0O € CTBOPEHHA I1HCTPYMEHTapilo [l TMOUIYKY ONTHUMaJIbHUX PEKUMIB
eKCIUTyaTarlii, 1o MaKCUMI3yIOTh 1HTETpajibHy €HeproedeKTHBHICTh KiacTepa Mpu
TOTpUMaHHI 3a7aHUX 0OMEXKEeHb HaIIMHOCTI IIOCTaYaHHS.

MeToamn Ha AOCTiNKEHHS.

JIns mOoCATHEHHS TOCTABJICHOT METH B pOOOTI BUKOPUCTAHO KOMIICKCHUM ITiAX1]I,
110 0a3y€eThCs HA CHHTE31 METO[IB MATEMaTUYHOTO MOJICTIOBAHHS, TEOPil ONTUMi3aIlii
Ta TEPMOJIMHAMIYHOTO aHaJi3y.

OCHOBHMM 1HCTPYMEHTOM JOCTII)KEHHS € MaTeMaTUYHE MOJICIIOBaHHS, SKe
3aCTOCOBYETHCS I (HOpPMai30BaHOTO OMHUCy (I3UYHUX TPOLECIB Y CHUCTEMI
ra3ornocradyanHs. MOJETIOBaHHS Ta30pO3MOALIEHOT MEpeki JIOKAIhbHOTO KilacTepa
I'PYHTYETHCS Ha TEOPIi MAPABIIYHUX K1JI TA METOJIaX 0OUMCITIOBAIBHOI MIPOIMHAMIKH,
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IO JIO3BOJISIE PO3PAXOBYBATH MapamMeTpHU MOTOKOPO3MOJIIY, TUCKY Ta MPOITYyCKHOI
3/IaTHOCTI B CTAI[lOHAPHUX Ta TWHAMIYHHUX PEKUMaX.

Jlnis omiHKK e(eKTUBHOCTI (YHKITIOHYBaHHS OKPEMHUX €JIEMEHTIB (KOMIPECcOopiB,
TEIJIOOOMIHHUKIB, MAJWBHUX €JIEMEHTIB) Ta CHCTEMH B IIIJIOMY 3aCTOCOBYIOTHCS
METOJIM TEXHIYHOI TEPMOJUHAMIKU Ta eKcepreTuyHuid anami3. Lleil miaxia mo3Bosse
imeHTu(iKyBaTH Kepena Ta BeIMUYUHY TEPMOJUHAMIYHUX BTPAT (HE3BOPOTHOCTEH),
110 € 0a31CcoM /ISl KITbKICHOT OLIHKH 1HTErpajbHOI eHEepProeeKTUBHOCTI.

PesyabTaru.

Y pesyabTaTi MPOBEACHOrO JAOCTIIPKEHHS PO3POOJICHO Ta IMIUIEMEHTOBAHO
KOMILUIEKCHY MaT€MaTUYHY MO/I€JIb, 1110 (hopMaIizy€e TEPMOTIIpOAMHAMIYHI ITPOIIECH B
CUCTEMI Ta3olOCTa4aHHsS JOKAJIbHOIO €HEPreTMYHOro Kiacrepa. Monenb 1HTErpye
MIJICHCTEMH PO3PaxyHKy IOTOKOPO3MOJAUTY B MEpexkl, TepMOJIMHAMIYHI MOACII
KJIIOUOBOTO  OOJlaHaHHA  (KOMIIPECOpiB, TaJIMBHUX €JIEMEHTIB) Ta  OJIOK
€KCEepPreTUYHOI 0 aHai3y.

3acTocyBaHHA pO3pOOJIEHOT ONTUMIZAIINHOI MpouenypHu, 1o Oa3yeTbcs Ha
METACBPUCTUYHUX AITOPUTMAX, JO3BOJUIIO BUPIIMIMTH OaraTOKpUTEpIaIbHY 3ajauy.
OTpuMaHO YHMCEIbHI 3aJI€KHOCTI, IO MOB'SI3YI0Th ONEpALiiiHI mapamMeTpu CUCTEMHU
(THCK 'y BY3JIOBUX TOYKaX MEpPEXi, NPOAYKTUBHICTH KOMIIPECOPIB, CTYIIHb
perasudikanii) 3 IHTErpaJIbHUMH MOKa3HUKaMHU €HEProeeKTUBHOCTI.

[nenTudikOoBaHO  OCHOBHI  JKEpela  TEepPMOJMHAMIYHOI  HE3BOPOTHOCTI.
[IpoBeneHnii eKcepreTHIHUN aHajl3 JI03BOJIMB KUJIbKICHO BU3HAYUTH, 10 HANMOUIBIIN
BTpaTH €KCEPrii B TOCI1PKyBaHOMY KJIacTep1 JIOKaIi30BaHi B [IPoLecax IPOCETIOBAHHS
ra3zy Ta y KOMIPECOPHHX By3JaxX MPU HEONITUMAJIBHUX PEKMMaX 3aBaHTAKECHHS.

Otpumano MHOxHHY Ilapero-onTumanbHux pimenb. [1oOynoBaHO MOBEPXHIO
KOMITPOMICIB, SIKa IEMOHCTPY€E KIJTbKICHHM aHTaroH13M MK KPUTEPISIMU MaKCUMi3allii
eHeproe(eKTUBHOCTI Ta MIHIMI3AIlll eKCIUTyaTalllfHUX BUTpAT TIPU 3aJaHUX
0OMEKEHHSIX HAIIMHOCTI.

BuzHaueHo onTUMalibHI pPEXUMM eKciutyaTarii. [lns TumoBuMX —cLEHapiiB
eHeprocnokupaHHs (0a30Be, MIKOBE Ta MDKIIIKOBE HABAaHTAXEHHS) pPO3PaXxOBAHO
KOHKPETHI BEKTOPHU KEPYIOUMX MapaMmeTpiB, IO 3a0e3MeuyroTh (yHKIIIOHYBaHHS
CUCTEMU NOOJU3Y TEPMOJUHAMIYHOTO ONITUMYMY.

[IpoBeneHo KUIBKICHY OIIIHKY €(eKTy onTuMi3zallii. BcraHoBiieHO, 110 mepexi] Bijl
ycepeaHeHuX (CTaHAapTHUX) 0 ONTUMI30BAHUX OMNEpaliifHUX MapaMeTpiB JA03BOJISE
MIBUIIMTH IHTETPAIBHUM MOKA3HUK €HEProeeKTUBHOCTI JIOKAJBLHOTO KiIacTepa Ha
8—12% 3anexxHo BiJ CIIeHapit0 HABAHTAYKEHHSI.

Pesynbrati 4mcenpbHOr0 MOJIECTIOBAHHS Ta ONTHMI3AIlli MapaMeTpiB CHUCTEMHU
ra3ornocTayaHHsi JIOKAJbHOTO EHEPreTUYHOro KiacTepa Uil pI3HUX PEXUMIB
eKcIuTyaTarlii 3Be/ieH1 1o Tabnuii 1. MoaentoBaHHS IPOBOAMIOCS JJIS IBOX OCHOBHHUX
BUMAJKIB: "cTaHmapTHui" (0a30BHil, HEONTUMI30BaHUI) PEXUM EKCIUTyaTallii Ta
"ONTUMI30BaHUI" PEKUM, OTPUMAHHUI BHACTIIOK pOOOTH pO3pOOJIEHOTO alrOPUTMY.
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Ta6auus 1. [TopiBHAIBHI MOKa3HUKHU €HEProe(PEKTUBHOCTI CUCTEMU Ta30MI0CTaYaHHS
U CTAaHAAPTHUX Ta ONTUMI30BaHUX PEXKUMAX eKCILUTyaTallii

Cuenapiii (ce Eﬂiﬁ Q Brparn
Ne uenapin Pexum ped (HaBaHTaKeHHH), | ekceprii, | (eHeproeeKkTHBHICTB),
eKCILIyaTanii THCK), o o
Mila Z) KBT'rO] %
1 Hikose CrangapTHuit 0.85 95 410.5 84.2
HaBaHTaKEHHS
2 Miwose & visonammit|  0.92 95 345.0 88.0
HaBaHTaXEHHS
3 basose CrangapTHuit 0.70 60 305.2 87.1
HaBaHTaKEHHS
4 basose |y rymisosammi| 075 60 255.1 91.5
HaBaHTaXEHHS
5 | Mokmkose | e 0.65 40 240.0 86.4
HaBaHTaXEHHS
6 | VDEIKOBE o visopammil| 0,68 40 198.5 90.2
HaBaHTAXXCHHSA
Pexum
7 HU3BKOT'O CrangapTHui 0.60 20 175.8 81.0
ITOTIUTY
Pexum
8 HHM3BKOI'0 OnTuMi3oBaHMiA 0.62 20 140.2 86.5
TIOTIUTY

AHani3 1aHuX, HaBeJeHUX y Ta0auul 1, 1eMOHCTpYy€e ePEKTUBHICTh 3aCTOCYBaHHS
pO3p0o0IeHOi MaTeMaTUYHOI MOJEII Ta ONTHUMIZALIMHOrO airoputMmy. Sk BUIHO 3
MOPIBHSHHS MMapHUX CLIEHApIiB (Hamp., psaku 1 12; 3 1 4), nepexia A0 ONTUMI30BaHUX
napameTpiB €KCIUTyaTallii J03BOJIS€ CyTTEBO 3HU3UTHU CyMapHi BTpAaTH €Kceprii B
CUCTEMI.

BcranoBiieHo, 10 Npy MIKOBOMY HAaBaHTAXXEHHI (CLIEHAp1N 2) ONTUMI3ALlis TUCKY
B MEpeXi J03BOJIE€ 3HU3UTH BTpaTH Ha 15.9% Ta miaBummTu eneproeexTuBHICTh HA
3.8%. HaiiGinpmmii npupict edextuBHOCTI (5.5%) cHocTepira€TbCsi y pexuMi
HU3BKOTO TONUTy (cuieHapii 8), me cranaaptHe (yHKIIOHYBAaHHS TPHU3BOIAUTH [0
3HaYHUX BIJHOCHUX BTpaT uepe3 HEONTHUMAalbHE 3aBAaHTA)XEHHS KOMIIPECOPHOTO
obnagHaHHs. TakuM YMHOM, PE3yIbTATH YUCEIIBHO MATBEPIHKYIOTh, IO ONTHMI3allis
omepaliiHuX MapaMeTpiB (30KpemMa, TUCKY B MEpEeXi BIAMOBIAHO JI0 MOTOYHOTO
HABAHTAXKECHHS) €  JIIEBUM  IHCTPYMEHTOM  TIJBUIIEHHS  IHTETpaJbHOI
eHeproe()eKTUBHOCTI JIOKAJIbHUX €HEPreTUYHUX KJIacTepiB

BucHoBkwu.

Po3po6ieno MaTemMaTHuHy MOJIENb Ta ONTUMI3allIHHUN aITOPUTM, 110 JO3BOJISIOThH
MPOBOJIUTH KOMILJIEKCHUM aHalli3 €Heproe(eKTUBHOCTI Ta BH3HAYATH ONTHUMAJIbHI
omeparliiiHi mapamMeTpu s CHCTEM Ta30MOCTayaHHS JIOKAThHUX CHEPreTHYHUX
KJIaCTEPIB.

Pesynbrati 4YHMCENTbHOTO MOJNETIOBAaHHS MIATBEP/UKYIOTh, IO TMepexia Bia
cTaHAapTHUX (0a30BHX) JI0 OMITUMI30BaHUX OIEPAIlIHHUX MTapaMeTpPiB, 30KpeMa TUCKY
B MEpEXi, JO3BOJIIE CYTTEBO 3HU3UTH TEPMOAMHAMIYHI BTpaTH. BcTaHoBieHO, 110
3aCTOCYBaHHS ONTUMIZAIIIMHOTO TIAXOAY 3abe3leuye 3HWKEHHS BTpaT €Kceprii B
niarrazoni 15.9%—-20.2% 3anexHo BiJl ClICHAPiI0 HaBaHTaKEHHS.
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Hait6inpmmii edekT Bia onTuMizalii 3adikcoBaHO y PEXUMI HU3BKOTO TOIUTY
(20% maBaHTa)X€HHS), 1[0 BKa3y€ Ha BUCOKUN MOTEHITIAJI €HEPTrO30EPEIKECHHS caMe Yy
YaCTKOBO 3aBaHTAXCHUX CHCTEMaX, SIKI TPAIUIIITHO EKCIUTYaTYIOThCS 3 HAaMEHIIIO0
e(hEeKTUBHICTIO

JloBeneHo, 110 3alMpONOHOBAaHA MOJIEIb € BAJIITHUM THCTPYMEHTOM JUIS TOUIYKY
ONTUMAJBHUX PEXKUMIB EKCIUTyaTalii, M0 MaKCHUMI3YIOThb €HepProepeKTUBHICTh
JIOKQJIbHUX Ta30BUX MEPEX MPHU TOTPUMAHH]1 TEXHOJIOTTYHUX OOMEKEHb.
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[IpoOnema mMiJBHILEHHS €HEProePeKTUBHOCTI TEIUIOTEHEPYIOUUX YCTaHOBOK
3AJIMIIAETHCS OJHIEI0 3 HAUOUIBII aKTyalbHUX Y Cy4YacCHIM TEIIOEHEPreTHlll. 3HaYHa
gactka (10-15% 1 Oinblie) eHeprii majvBa BTPAYAETHCS 3 BIAXIAHUMU Ta3amu.
TpanuuiiiHi MeToaM yTWIi3alli 1€l TEIIOTH, Takl SK BOJSHI E€KOHOMai3epH,
OOMEXYIOTbCSI TEMIIEPATypOI0 TOYKH POCH, 3JIMIIAOYM 3HAYHUN TOTEHIlall
HeBukopuctanuM. Konmemnmis "rnmbokoi yTwmizamii" mnepenbdadae 0XOJOKEHHS
MPOAYKTIB 3rOPSIHHS HUKUE TOUKH POCH BOJSHOI MapH, 1110 JA03BOJISE YTUII3yBaTH HE
JIMILIE SIBHY, ajie ¥ MPUXOBaHy TEIUIOTY KOHJEHCALll].

Onnak, uisi JOCSATHEHHS MAaKCHUMaJIbHOI €(EeKTUBHOCTI, CydyacHI CHUCTEMH
yTWIi3amii MarTh pyXaTucs Jaji MTPOCTOl KOHJEHCAIlli, IHTerpyHuYd HOBITHI
TEXHOJIOT1i KoHBepcli TeruioTu. Jlo Takux TEXHOJOTid HaleXaTb, 30Kpema,
tepmoenekTpuuni reneparopu (TEID), 3maTHI mepeTBOprOBAaTH HU3BKOMOTEHIIMHY
TEIJIOBY €Heprito Oe3nocepelHb0 B eNeKTpuuHy. Po3poOka Ta iHTerpamis Takux
rOpUJAHUX CHUCTEM Yy KOHTYp TEIUIOT€HEPATOPHOI BHMArae BHPIIMICHHS CKJIATHUX
3a/ay, TMOB'S3aHUX 3 ONTUMI3AIED TEIMIOMAacoOOOMIHY Ta  IHTETPOBAHUM
MPOEKTYBaHHAM 00JIaHAHHS.

AHaJli3 cy4acHO1 HAayKOBOI JTepaTypu MOKa3ye, 1o MpoOjieMaThKa yTUJIi3alli
CKUJHOI TEIJIOTH aKTUBHO PO3BUBAETHCS y HAMNPAMKY CTBOPEHHS KOMILJIEKCHUX,
IHTErPOBAHUX CUCTEM.

3HauyHa yBara MPUIIISETHCS TEXHOJIOTISIM MPSAMOTO TIEPETBOPEHHS EHEprii,
30Kkpema, TepmoenekTpudHuM reaepatopam (TETD). ¥V [3] nmpencraBieno nociiKeHHS
e(EeKTUBHOCTI CHCTeMHU yTHii3alii ckuaHoi Teruiotd Ha 0a3l TEI, interpoBanoi 3
HU3BKOTEMIIEPATYPHUM MAJUBHUM elieMeHTOM. Ll poOoTa migkpeciroe MmoTeHIial
TED' nns poOOTH 3 HU3BKOMOTEHIIMHUMH pkepernamu. Y [1] po3BUBaeThCcs mien
HarpsiM, IPOMOHYIOYHM 1HTETPOBAaHUMN JAM3alH Ta ONTHUMI3alll0 TEPMOEIEKTPUUHOIO
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reHepaTropa Ha OCHOBI TEIJIOBUX TPyO, 110 JIEMOHCTPYE BAXKIMBICTh KOMILJIEKCHOTO
MPOEKTYBaHHS (qu3aiiHy) CHCTEMM YTWJ3allli A JOCATHEHHS MaKCHUMajbHOI
MPOAYKTHUBHOCTI.

EdextuBHicth Oynp-sikoi cuctemu yrwiizamii Terotu, uu To TEI, um
KOHJCHCALIMHUN TEIIOOOMIHHUK, O€3MocepeHbO 3aleXHUTh BiA KoedimieHTa
TeruIoBiaul 3 OOKy BIAXITHUX Ta3iB. Y [2] mpeAcTaBiieHO JeTalbHE TPUBUMIPHE
qyceNbHe JOCHIKEHHS BIUIMBY KJIMHOMOMIOHMX TE€HEpaTOpiB BHUXOpPIB HA
iHTeHcHdIKaIlll0 mpolecy TermmooOMiny. MeTtomonoris, BUKOpUCTaHa B [2], €
(byHAaMEHTAIBHOIO MJIsi MPOEKTYBAaHHS BHCOKOE(PEKTUBHUX IOBEPXOHb HArpiBy B
cUCTeMax IIIMOOKOT yTHIII3allii.

[Ipomecu, 1m0 BIAOYBalOThCA TMpU TVIMOOKIN yTWIi3alii, HE OOMEXYIOThCA
TETI000MIHOM; TP KOHJICHCAITlT BOASHOT Mapy KJIFOYOBY POJIb BIIITPAE MacOIIEPEHOC.
VY [4] nochimxyeTrbcs BIUIMB TPaJlEHTHOTO PO3MOJLIY IMOPUCTOCTI HA MPOLECH
MacoIlepeHocy B MaJMBHUX eneMeHTax. Lled miaxig 1o aHami3y MacolepeHocy €
METO/IOJIOTIYHO PEeNIEBAaHTHUM JUISI MOJICTIOBAHHSI MPOIIECY KOHIEHCAIIT Ha OpeOpeHnX
MOBEPXHAX yTHIII3aTOpa.

Hapemiri, HaliBUIIMI pi1BEHb 1HTErpalLlli JEMOHCTPYETHCS B [S], 1€ pO3IIIAIaeThCs
TEpPMOKATaTITHYHE BUPOOHHUIITBO BOJIHIO, IHTETPOBAHE B CHEPTETUYHY yCTAaHOBKY Ha
0a31 BUCOKOTEMIIEPATYPHOT'0 MAJTMBHOTO €JIEMEHTA 3 PELMPKYJIALIEI0 BIIX1THUX Ta3iB.
s poOoTa € NpUKIaI0M CUCTEMHOTO MIIXOY, 1€ BIAX1IHI Fa3U PO3TISAAI0ThCS HE SIK
B1JIXO/IU, & SIK TIOBHOIIHHUN YYaCHUK TEXHOJOTIYHOTO ITUKITY.

[IpoBenenwnit anamniz [1, 3] cBimuuTh npo nepcrnektuBHicth TEIL, a [2, 4] — mpo
BAKJIMBICTh 1HTEHCHU(IKAIT Tero- Ta MacooOMiHy. OJHaK, OpaKye KOMILIEKCHUX
JOCIIKEHb, MO0 00’ €IHYIOTh Il MAXOAMU ISl PO3pOOKHM Ta 1HTErparli riOpumaHoi
cucteMu (Hanpukiaj, "KoHjeHcainuui yrunizatop + TE[™) B KOHTYp TpaauiiiHoi
TEIUIOr€HEePAaTOPHOI YCTAHOBKH

Meta. KiitouoBa HaykoBa 3a/1aua MmoJjsira€ y po3poOiil riOpuIHOi TeXHOJIOri, 110
CUCTEMHO TO€JHYE KOHJICHCAI[IMHUM TEeraooOMiH (111 MaKCUMAaJbHOI YTHIII3allii
MPUXOBAHOI TEIUIOTH BOASHOI MapH) 3 TepMoenekTpuuHoro renepauieto (TED) (ans
MPSAMOTO TIEPETBOPEHHS HU3BKOMOTEHINIMHOI TEIJIOTH TMPOAYKTIB 3TOPSHHS B
€JIEKTPUYHY €HEPTIIO).

JIOCSITHEHHST METH BHMAra€ BHPIIICHHS KOMIUIEKCHOI 3aJadi 3 omnTUMI3alli
KOHCTPYKUIi Ta iHTEHCH(IKAIll MpOLECIB TEIIO- Ta MacooOMiHYy B TIOpHIHOMY
YTUITI3aTOP1 JJ1s 3a0e31eueHHs Horo e(heKTUBHOT 1HTErpallii B TEXHOJIOTTYHUM KOHTYD
TeIUIOreHepaTopa.

PesyabTaru.

st KiAbKICHOT OINHKKA €()EKTUBHOCTI 3ampONOHOBAHOT CHCTEMH TJIMOOKOi
yTumizamii 0ysio mpoBEAEHO TEPMOJMHAMIYHE MOJCIIOBAHHA TPHOX KOH(DIryparriii
TETJIOTEHEePATOPHOT YCTAHOBKH (HOMIHAJILHOIO MOTYXKHIcTIO 1 MBT):

bazoBuii ciienapiii: CtaHaapTHUN TeIIOreHepaTop 0€3 CUCTEMHU yTHITi3allii.

Cuenapiti  A: TemorenepaTtop, OCHAIIEHUH  JIMIIE  KOHJEHCAIIHUM
exonoMmaiizepom (KE).

Cuenapiit b: Temiorenepatop, ocHaleHUH po3poOJIEHO TOPUIHOI0 CHCTEMOO
(KE + inTerpoBanuii Tepmoenektpuunuii reaeparop, TED).
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MogpentoBanHsl 6a3zyBasiocs Ha iHTeHcHUiKaIlli TEMI000MiHY (32 METOOJIOTIETO,
6mm3bKoro 110 [2]) Ta inTerpamii TEI (3a npuanmmnamu, BukiaaeHumu B [1, 3]).

VY tabnuui 1 HaBeACHO KITIOUOB1 MOKa3HUKHU €(EeKTUBHOCTI, OTPUMAaHI B pe3yIbTaTi
YHCENbHOTO MOJCIIOBaHHS JUIsi TPhOX JIOCHIIKYBaHUX cleHapiiB. I[lapamerpu
"Uuctuit KKJ[" Ta "3arampHa eexkTHBHICTH" po3paxoBaHi 3a BUIIOI TEIUIOTOIO
3TOPSIHHS NAJMBA JIsI KOPEKTHOTO BpaxyBaHHA €(PEeKTy KOHACHCAILI].

Taoauus 1. [TopiBHAIBHI MOKa3HUKU €HEProe(PEKTUBHOCTI TEIIOT€HEPATOPHOI

Ne Cuenapiii IMapamerp 3HaveHHSs
1 Basopuii TeMnepaTypa} BIJIX1THUX 145 °C
rasiB
2 - Yuctuit KK/ (TernoBuii) 91.5%
Bupob6iiena en. enepris
3 - (TEI) 0 xBt
4 Cuenapiii A (KE) Temnepatypa BUIXIIHHX 48 °C
rasiB
5 - Yuctuit KKJI (TerioBuii) 97.2 %
BupoOGnena en. enepris
6 - (TEI) 0 kBt
7 Cuenapiii b (I'iopun Temneparypa BIIX1THHX 45 °C
KE+TEI) rasiB
8 - Yuctuit KKJI (TernoBuii) 97.5 %
Bupob6iiena en. enepris
9 - (TEI) 3.1 kBt
10 i 3aranbHa eHepr. 97.78 %
epeKTUBHICTH

Amnani3 bazoBoro crienapito (psaku 1-3) mokasye crangapTHy €eKTUBHICTh KOTJIa
(91.5%) 31 3HaUHUMM BTpaTaMH TEIUJIOTH, IO XapaKTePU3YIOThCS BUCOKOIO
TeMIiepaTyporo BiaxigHux rasis (145 °C).

Cuenapiii A (psaku 4-6) neMOHCTpye CYTTe€BUM eeKT Bia rMOOKOI yTHIIi3allli.
BropoBamkeHHs KOHJEHCAILITHOTO €KOHOMal3epa J03BOJISIE OXOJIOIUTU Ta3u HUKYE
Touku pocH (1o 48 °C) Tta migBummuty ynuctuil Terosuii KKJI Ha 5.7 nponeHTHUX
nyHKTH (T1.11.) 710 97.2% 3a paxyHOK yTHJIi3a1lil IPUXOBAaHOT TETUIOTH KOHACHCAITI.
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Cuenapit b (psaaxku 7-10) miarBepmaxye epeKTUBHICTh PO3p00JIeHOI T1OpUIHOT
cuctemu. [arerpamis TETD, ontumizoBaHna 3a mpunnmmam# [ 1, 3], 103BoIsIE JOTaTKOBO
3HM3UTHU Temmeparypy rasis (1o 45 °C) ta migsumuty TerioBuit KK/ 1o 97.5%.

KirouoBoro nepesaroto CrieHapito b € komOiHOBaHe BUPOOHUIITBO €HEPTii: OKpIM
MakcuManbHOI yTrmi3zamii remnotu (97.5%), cucrema rerepye 3.1 kBT BUCOKOAKICHOT
eJIeKTpUYHOI eHeprii. Lle 1oBoauTh 3arajibHy €HepreTudyHy e(eKTUBHICTh T1OpUAHOT
cuctemu 10 97.78%, mo Ha 0.58 1m.1. BHIe, HIX Y HAUKPAIIOTo "TeIIOBOTO" aHaIora
(Cuenapiit A).

BucHoBkwu.

Po3po61eHo Ta HayKOBO OOTPYHTOBAHO IHTETPOBAHY CUCTEMY IITMOOKO1 yTHII13aIl i
TEIUIOTH BIAXIJIHMX Ta3iB TeIUIOTEHEepaTOpHOi, IO O0a3yeTbcs Ha TiOpUIHOMY
MOoE€THAHHI TEXHOJIOT1H KoHAeHcamiiHoro teroooMminy (KE) ta tepmoenekTpudHoi
redepaii (TED).

JloBeieHO, 110 BIPOBA/KEHHS CTaHAAPTHOTO KOHJICHCAIIITHOTO €KOHOMai3epa
(Cuenapiit A) € epekTUBHUM 0a30BUM 3aX0JI0OM, 1110 JIO3BOJISIE TIIBUIIUTH TETLIOBUMA
KK]l ycranoBku Ha 5.7 mpoueHTHuX NyHKTH (3 91.5% no 97.2%) 3a paxyHok
yTUIi3alli IPUXOBAHOI TEMJIOTH KOHJIEHCALII].

BcranoBneno, mio 3amporoHoBaHa TiOpugHa cucteMa (Cuenapii b) €
TEPMOJIMHAMIYHO JOCKOHAIIIoOKw. BoHa He iume 3a0e3neuye BUIIMKA pIBEHb
yrumizamii Teriotu (teroBuit KK/ 97.5%), ane i omHouacHo reHepye 3.1 kBT
BHUCOKOSKICHOT €JICKTPUYHOT €HEPrTi.

KitouoBuM pe3ynbTaToM € TIATBEPIKEHHS CHHEPreTHYHOro eQeKTy Bij
inTerpanii TEI'. 3aranbHa eHepretruHa eeKTUBHICTD riOpuHoi cuctemu (97.78%)
MePEBUIILY€ TOKA3HUKU HalKpaioro "rermnoBoro"” ananora (Crenapiii A) va 0.58 ..,
0 JIOBOJAUTH JIOIUIBHICTE PO3POOKHM caMe€ TaKuX KOMOIHOBaHMX pIIIEHb IS
MaKCHMAaJIBHOTO TI1JIBUIIICHHS €HEProe(peKTUBHOCTI TEINIOTEHEPATOPHUX YCTAHOBOK.

Takum 4MHOM, JUIsl TJIMOOKOI MOJIEpPHI3allil CUCTEM Ta30MoCTayaHHs HACEICHUX
MyHKTIB 1HBECTHULII y MEpPeIOBl TOPHUIHI TEXHOIOrIT € HalOLIbII BUMPABIAHUMHU Ta
MpUOYTKOBUMH B JOBFOCTPOKOBIH MEPCIIEKTUBI.
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BrpoBamkeHHsT EIIEHTpaTi30BaHUX KOTCHEPAIIMHIUX YCTAaHOBOK € KIFOUOBUM
HaIpsIMOM MOJIEpHI3allli €HePreTUUYHUX CHUCTEM HACENEHUX IYHKTIB, IO J03BOJIE
3HAYHO MIJABUIIUTH 3arajbHy e(EeKTUBHICTh BHUKOpUCTaHHA TnanuBa. OJHAaK,
1HTEerpallisi MX TMOTYXHUX Ta JUHAMIYHUX CIOXKMBA4IB €HEPrii CTBOPIOE CYTTEBI
BUKJIMKH JIJIS ICHYIOUUX Ta30pO3MOAUTBHUX Mepexk. TpaauiiiitHi Mepesxi, ClIpOeKTOBaH1
JUIS BITHOCHO CTaOUIbHHUX Ta HU3BKUX KOMYHAJIBHO-TIOOYTOBHUX HABaHTAKCHD,
CTUKAIOTHCS 3 HOBUMHU T1PABIIYHUMH PEKUMaMH, 110 XapaKTEPU3YIOThCS 3HAYHUMU
Ta HEPIBHOMIPHUMU BiJI0OpaMU rasy.

Ile mpu3BOaUTH A0 HEOOXITHOCTI TJAUOOKOTrO MEPErJisiay Ta ONTUMI3AIIl SK
TOMNOJIOT1i, Tak 1 TIAPABIIYHUX PEXKUMIB (YHKLUIOHYBAaHHSA ICHYHOYOI Ta30BOi
iH(ppacTpykTypu. 3a0e3neyeHHs HaJIMHOI Ta eKOHOMIYHOT pOOOTH KOTeHepalliiHuX
YCTAaHOBOK HEMOJKJIMBE O3 TapaHTOBAHOTO IOCTAYaHHS MaiiBa 3 HEOOXITHHUMH
rapamMeTpaM¥ THCKY, III0 BU3HAYAE aKTyaJIbHICTh TOCHIDKEHHS JaHOT POOJIEMATHKH.

AHaji3 cy4acHUX JOCHIDKEHb IEMOHCTPYE, IO OCHOBHAa yBara HAyKOBIIIB
30CepeKeHa Ha BHYTPIIITHIN ONTUMI3aIlii cCaMUX €HEProyCTaHOBOK, TOI1 SIK MpobieMa
iX 1HTerpaiii B MyHIIIMITAIbHI MEPEX1 3aJTUIITAETHCS MEHIIT BUCBITIICHOIO.

3HayHa yacThHA poOIT MPUCBSYCHA TUTAHHSIM IMAJIMBHOI THYYKOCTI Ta M1BUIIIEHHS
€(EeKTUBHOCTI HOBHX €HEPTrOyCTaHOBOK. PO3IIsmaroThC MOYKIMBOCTI BUKOPUCTAHHS
aTbTEPHATUBHUX Ta BiJHOBIIOBAHUX BUAIB manuBa. Hampukian, y [5] aHamizyroTecs
MEpPCIEKTUBH  3aCTOCYBAaHHS  BIJIHOBIIOBAHOTO METAHONMY K TMajuBa  JUIS
EHEePreTUYHOro cektopy. Y [2] JOCHIKYIOThCS TEPMOAMHAMIUHI  aCHEKTH
BUKOPHUCTAaHHS HU3bKOMOTEHIIMHOI TETUIOTH B Ta30BUX TypOiHaX, 110 MPaIlolTh Ha
METaHOMi, MLUISIXOM TEepMOXIMIuHOI TpaHncopMmauii mamuBa. Okpemo y [1]
MIPOBOJIUTHCS YMCEIbHE MOJICITIOBAHHS Ta ONTUMI3aIlisl KaMep 3rOpsiHHS (IIMKJIOHHOTO
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TUIY) 15 €(QEeKTUBHOIO CHATIOBAHHS HU3BKOCOPTHUX TreHepaTopHux raszi. Lli
nociimkeHas [1, 2, 5] miAKpecIoTs TEHACHINO A0 AWBEpCHdIKaIii MaJIuBHOTO
OanaHcy, 110, y CBOIO Yepry, BUCyBaTUME HOBI BUMOTH /IO Ta30pO3MOIITIBHIUX MEPEXK,
3IaTHUX TPAHCIIOPTYBATH MAJIMBO 31 3MIHHUMH (Pi3UKO-XIMIYHUMHU BIIACTUBOCTSIMH.

[HIIMI HAMPSIM TOCHIIKEHb CTOCYETHCS CKJIAHOI JUHAMIKK Ta PEKUMIB pPOOOTH
caMHUX KOTeHepaliiHUuX YCTaHOBOK. Y [4] AeTaqbHO aHANI3YyIOThCA XapaKTEPUCTUKU
peryJIIoOBaHHS HaBaHTaXKEHHS KOMOIHOBAHOTO IIUKITY Ta30Boi TypOiHuU. Taki ycTaHOBKH
HE € CTATUYHUMU CIIOKMBAYaMU; iX MOMUT HA a3 MOXKE PI3KO 3MIHIOBATHUCS 3aJICKHO
B1Jl peKUMY POOOTH (HAIIPUKJIIAJI, TOKPUTTS IMIKIB €JIEKTPUYHOTO HABAHTAXKEHHS).

[IpoBeaenuit ormisig mokasye, M0 XOo4ya MUTaHHS ONTHUMIZalli ropiHs [1] Ta
BUKOPUCTAHHS ajlbTEPHATUBHUX TNamuB [2, 5], a TaKoX pEKUMHU KepyBaHHSA
HaBaHTAXKEHHAM [4] 17151 KOTeHepaliiHUX YCTaHOBOK aKTUBHO BUBYAIOTKCS, MPOOIIeMa
ajanranli MIChKOI ra30po3MOAUIBHOI MEpeXi A0 IUX HOBHX YMOB 3aJIMLIAETHCA
BIIKpUTOI0. ICHY€e HayKOBUW pO3pUB y PO3YyMIHHI TOrO, SIK caMe€ JAMHAMIYHUI Ta
KOHLIEHTPOBaHUH Bi0Ip razy MMM yCTAaHOBKAaMHU BIUIMBAE HA T1IpaBiIlvyHy CTIMKICTh
ICHYI0UOi MEpEeXl1 Ta sIKa TOIOJIOTIS € ONTUMAJILHOIO JJIs 3a0€3MeUeHHs iX HaIAHOI
poboTH

Meta. MeTa 1ocaiKeHHS oJsirae y po3po0iii HAyKOBO-METOAMYHOTO MIIX0y Ta
MPaKTUYHUX PEKOMEHJAAIINA i1 ONTUMI3allli TOMOJIOTIYHOI CTPYKTYpHU Ta
TIAPaBIIYHUX PEXUMIB (PYHKIIOHYBAHHS Ta30pO3NOAUIBHUX MEPEXK HaCEIeHUX
nyHKTIB. KirodoBoro 3amauero € 3abe3neueHHs HEOOXI1THOTO PIBHS TiJpaBlivHOI
CTIHKOCTI, HQJIHHOCTI Ta MPOIMYCKHOT 3/TaTHOCTI ICHYI0401 1HPACTPYKTYPH B yMOBax
il MojepHizalii NUITXOM BIPOBAKEHHS JCIEHTPAII30BaHUX KOTEHEpaIiitHuX
YCTAaHOBOK, W0 XapaKTepU3ylOTbCSd 3HAYHOIO MOTYXKHICTIO Ta JIUHAMIYHUM
XapaKTEepOM CITOKHBAHHS ra3y.

PesyabTaru.

JUist BUpIlIEHHS] TIOCTABJICEHOI METU OYyJIO TPOBENECHO T1APaBIIIYHE MOJEIIIOBAHHS
ra3opo3noJIbHOI MEpPEeXKl HACEJIEHOro IyHKTY B MPOTrpaMHOMY KOMILIEKCI.
MonenroBaHHSI BUKOHYBAJIOCS JIJIS1 TPHOX KITFOYOBHX CIICHAPIiB:

bazoBuii cuenapiii: IcHyroua TynukoBa (J1epeBONo/1iOHA) TOIMOJOTISI MEPEeXki 3a
YMOB MIKOBOTO KOMYHAJIbHO-MIOOYTOBOTO HaBaHTaXeHHs (0e€3 KoreHepariiHux
YCTaHOBOK).

Cuenapiit 1 (HeonrrumizoBanuit): [TiakIr0ueHHS JBOX MPOEKTHUX KOT€HEPAIlIHHUX
yctanoBok (KI'Y-1 ta KI'V-2) 1o icHyto40i TynmuKoBOi Mepexi 6e3 11 peKOHCTPYKIIii.

Cuenapiti 2 (OntumizoBanuii): BrpoBamkenns KI'V-1 ta KI'V-2 31 3MiHOIO
TOTOJIOT1i MepeXl (KUTBIIOBAHHS KIIFOUOBUX JUISHOK) Ta OMTHMI3AIIEI0 T1aMETPiB.
KputnunumMu napaMerpamMu OIIHKKA OyJidM MiHIMQJIbHO JOMYCTUMHUH THCK Yy
HaWBIAATIEHITIIN TOYIll Mepexi (HopMaTuBHE 3HaYeHHS Prix= 0.20 MIla) Ta inmexc
HAJIHHOCTI OCTaYaHHs, PO3PaxOBaHUN HA OCHOB1 IMOBIPHICHOTO aHAJII3Y.

VY Tabmuui 1 HaBeneHO pe3yJIbTaTU TIAPABIIYHOTO PO3PAXYHKY AJisi 0A30BOTO Ta
MPOEKTHUX CIICHApiiB. AHali3 JAEMOHCTPY€E BIUIMB KOHIIEHTPOBAHOTO BiAOOpYy Tazy
KOr€HEpALITHUMHU YCTaHOBKAMH Ha TapaMeTpu QyHKILIOHYBaHHS ICHYI0YO1 MEepexi Ta
€(EeKTUBHICTb 3aMPONOHOBAHUX ONTUMI3ALIIIHUX PIIIEHb.
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Taboauus 1. [TopiBHAIBHI MOKA3HUKY T1APABITIYHUX PEKUMIB MEPEKI

Ne CLeHADIi MOTeIOBANSE TonoJoris Pmin (THCK Y JHMKT. Innexc
h nenap A Mepexi Touii), MIla Hagiiinocti (Rs)
1 bazosuii (6e3 KI'Y) Tynukosa 0.28 0.991
2 Cuenapiit 1 (KT'Y-1 By3o01 5) TynukoBa 0.17 0.920
3 Cuenapiit 1 (KI'Y-2 By3oix 8) Tynukosa 0.14 0.895
4 Cuenapiii 1 (12<)F V-l KTV Tynukosa 0.09 0.810
5 Cuenapiii 2 (Kizbiosasns Kinbiena 0.25 0.994
BY3JiB 5-8)
6 || Cremapii2 (1331;“‘” AR | Onrisosana 023 0.993
7 Cuenapiii 2 (.KOM.HJIeKCHa KinbreBa 0.31 0.998
ONTUMI3allis) (omTiM.)

Amnani3 bazoBoro cuenapito (psaok 1) mokasye, 110 iICHyHO4Ya TyIMHUKOBa MeEpeka
Mae J0CTaTHIM 3amac mporyckHoi 3AaTHOCTI (Pmin = 0.28 MIla) s 3ab6e3nedeHHs
JUIIEe KOMYHJIbHO-TTOOYTOBUX CIOKUBAYIB.

Cuenapii 1 (psagku 2-4) HAOYHO JEMOHCTPYE HEMOXJIMBICTh I1HTErparii
KOTEHEpAIITHIX YCTAaHOBOK B icHytouy Tomosorito. [ligkmouenus KI'Y npuszBoauthb
70 KpPUTHUYHOTO TafiHHSA TUCKYy B Mepexi (mo 0.09 MIlla), mo 3Ha4YHO HUXKUE
HopmatuHoro (0.20 MIla), Ta kaTacTpo(di4HOTO 3HMKEHHS 1HJIEKCY HaJIHHOCTI 70
0.810.

Cuenapiti 2 (psaku  5-7) 10BOAUTH  €(PEKTUBHICTH  3alMpPOMOHOBAHUX
ONTHUMI3alIMHUX PIllIeHb. 3MiHA TOMOJOTIi MepeXi (KUIBIIIOBAHHS) Ta ONTHUMI3AIlis
niaMeTpiB (pAa0K 7) He JUIIe MOBHICTIO BITHOBIIOE€ HEOOX1IHUHN TApaBIIYHUNA PEXKUM
(Pmin = 0.31 MIIa), ane ¥ miaBuirye 3arajibHy HaaiiHICTh cucTeMu (R = 0.998) HaBiTh
3a yMOB po0oTH noTy>kuux KI'Y.

BucHoBkwu.

AHani3z 0a30BOro ClEHapil0 MiATBEPAMB, IO ICHYHOYa TYHUKOBAa TOIOJOTIS
ra3opo3MnoIIbHOI MEPEKI HACEIEHOTO MYHKTY MAa€ JOCTaTHIO MPOIYCKHY 3/1aTHICTb
(Pmin = 0.28 MIIa) BukitouHO 1151 3a0€3N€4eHHS] KOMYHaJIbHO-TIOOYTOBHUX CIIOXKUBAY1B
npu HopMatuBHOMY MiHIMyMi 0.20 MIla.

JloBeieHo, 1110 MpsiMa IHTeTparlis AeIeHTPATI30BaHUX KOTCHEPAIIHHUX YCTAHOBOK
B icHyrouy Mepexy (Crenapiit 1) € TexHiuHO HeMOXJUBOI. KoHIEHTpoBaHU Ta
TUHAMIYHUN BIAOIp ra3y MOTYXHUMHU CIIOKHBAa4aMHU TPU3BOJUTH 10 KPUTHYHOTO
naginag TUcKy B cuctemi g0 0.09 MIla ta xaractpodidyHOro 3HMKEHHS 1HIEKCY
HagiHocTi (Rg = 0.810).BcranoBieno, mo kiro4oBuUM (PakTopoM 3a0e3MeUeHHS
ripaBiiyHOi cTiiikocTi mpu BrapoBamxeHHI KI'Y € 3MiHa Tomosorii mepexi.
IIpoBenene monentoBanHs (CreHapiid 2) TOBOJIUTH, IO MEPEXia BiJ TYMUKOBOI 0
ONTHMI30BaHO1 KUIBLIEBOI CTPYKTYpPHU € 00OB'SI3KOBOI0 YMOBOIO MOJIEpHI3allii.
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3anpornoHOBaHUN KOMILJIEKC ONTHUMI3aliMHUX 3aX0/IB (KUIBI[FOBAaHHS MEpPEeXKI Ta
OTTHMI3allisl IIaMeTPiB) JO3BOJISIE HE JIUIIIE HiBEMIOBaTH HeraTuBHUHN BIuB KI'Y, ane
W CyTTEBO MOKpALIUTH 3arajbHi MOKa3HUKH CUCTeMH. B omTumizoBaHoMy crieHapii
miriMabaEA THCK (0.31 MIIa) ta iHgekc HamiHOCTI (Rg = 0.998) mepeBumyroTh
HaBITh MOYATKOBI MTOKa3HUKHA 0A30BOTO CIIEHAPIIO.

Cnmcok Jitepatypu

1. RasaqI. et al. Optimization of a cyclone combustor in a flameless combustion
using producer gas. Green Technologies and Sustainability. 2025. Vol. 3, iss. 2. Art.
100154. URL: https://doi.org/10.1016/j.grets.2024.100154

2. Pashchenko D. Low-grade heat utilization in the methanol-fired gas turbines
through a thermochemical fuel transformation. Thermal Science and Engineering
Progress. 2022. Vol. 36. Art. 101537. URL:
https://doi.org/10.1016/j.tsep.2022.101537

3. Yang Y. et al. Evaluation of six equations for daily reference
evapotranspiration estimating using public weather forecast message for different
climate regions across China. Agricultural Water Management. 2019. Vol. 222. P.
386—-399. URL: https://doi.org/10.1016/j.agwat.2019.06.014

4. Fan K. et al. Load-regulation characteristics of gas turbine combined cycle
power system controlled with compressor inlet air heating. Applied Thermal
Engineering. 2021. Vol. 196. Art. 117285. URL:
https://doi.org/10.1016/j.applthermaleng.2021.117285

5. Svanberg M. et al. Renewable methanol as a fuel for the shipping industry.
Renewable and Sustainable Energy Reviews. 2018. Vol. 94. P. 1217-1228. URL.:
https://doi.org/10.1016/j.rser.2018.06.058

74



CYBER SECURITY AND INFORMATION PROTECTION
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

IEPAPXIYHI CUCTEMM SAK CHHOCIb YIIPABJIIHHA
KJIIOYAMMU BE3INEKHU JJ5 TUCAY IPUCTPOIB

Aunapywmak Irop,
Doctor of Science (Technical), Professor

Kosomxko Oaekcanap,

Postgraduate Student

daxynpTeT KOMI IOTEPHUX Ta 1HPOPMAIIHHUX TEXHOIOT1i
Jlyubkuil HalllOHAJIBHUM TEXHIYHUM YHIBEPCHUTET, Y KpaiHa

B enoxy ToTtansHO1 g posizalli Ta po3noBctokeHHs [HTepHeTy peueit (1oT)
YOpaBIiHHSA KpUNTOrpaiyHUMHU KIIOYaMH JUJIl TUCSY BY3JIIB y CepeJoBUIIAX 3
OOMEXEHUMH pecypcaMH CTa€ OJHIEI0 3 HaWCKIagHIMMX 3aaad iHdopMaliiHoi
oesneku. Tpaguiiiini "miocki" Mojeni, 1€ KOKEeH BY30JI Ma€ OKpEeMUM He3aleKHUM
K04 abo cepTudikaT s KOXHOTO TPU3HAYEHHS, CTalOTh HEE(PEKTUBHUMH Ta
HEKepOBaHUMU Tipu MacirtabyBanHi. [l poOGoTa mpuUCBAYEHA JOCIIKEHHIO
1€papX1YHO-JETEPMIHOBAaHUX CHCTEM SIK ONTHMAJILHOTO PIIICHHS ISl YNPaBIiHHS
KJII0YaMl B MaciitabHux posnojuieHux cuctemax. CydacHi loT-mepexi ta edge-
computing 1iatGopMu MOXKYTh BKJIIOYATH JIECATKH THUCSY BY3JiB 3 OOMEKEHUMU
00YHUCITIOBAIBHUMHU PECYpCamMu, IaM'ITTIO Ta IPOITYCKHOIO 3AaTHICTIO KaHAIB 3B'SI3KY.
[Ipu uboMy BuUMOTH 710 O€3MEKHU 3aJMINAIOTHCS BUCOKUMH - HEOOX1THO 3a0€3MeUnTH
KOH(1IEHIINHICTb, IIUTICHICTh Ta ABTEHTUYHICTh JIAaHUX, MOKJIUBICTb IIBUIKOI pOTaIlii
KJIFOYiB TIPU KOMITPOMETAIlii, a TAKOK MIHIMI3yBaTH BIUIMB MOTEHIIIMHUX 1HI[UJEHTIB
oesneku [1]. CaMe iepapxiuHi CXEMHU JI03BOJISIIOTH JOCSITTH ONTUMAJIBHOrO OanaHCy
MIXK O€3IeKOI0 Ta €PEKTUBHICTIO BUKOPUCTAHHS PECYPCIB.

KuirouoBi cjioBa: iepapxiuHe yOpaBiiHHS KJIOYaMH, JE€PEBO KIIOYIB, BY30J,
KDF, AEAD, HKDF, TLS, PSK.

B 0cHOBI 3amponoHOBaHOTO MIIXOTY JISKUTh (DyHIaMEHTaIbHa 171es1 PO3AUICHHS
JIOMEHIB JIOBIPU Ta BIAMOBIAAIBHOCTEN uepe3 moOynoBy KpunrorpadiqHoro aepena
KJIFOUiB. 3aMiCTh 30€piraHHs Ta yMnpaBliHHS THCSIYaMH HE3aleKHUX KIIIOYiB, CHCTEMa
BUKOPHCTOBYE HEBEJIMKY KUIbKICTh OATHKIBCHKMX MaTrepiaiiB, 3 SIKUX 3a JOIMIOMOTOI0
cranaaptuzoBaHux QyHkuid BuBeneHHs kmouiB (KDF - Key Derivation Functions)
TE€HEPYIOThCS BC1 HEOOX1H1 MTOX1AHI CEKpETHI KiTtoui[2].

Kopeneruit matepian, abo Root of Trust, npencrasisie co60r0 HalBUIIMI PIBEHb
lepapxii Ta 30epiraeTbcsi B MAKCUMAJIBHO 3aXHUIIEHOMY cepenoBuili. e moxe Oytu
anapatHuii Moxyisp 6e3neku (HSM), nosipene cepenoBuiiie BukoHanHsa (TEE) a6o
HaBITh O(IaitH-CXOBHULIE JJIs1 OCOOJIMBO KPUTUYHUX CUCTEM. BakiiMBO po3yMiTH, 110
KOMIIPOMETAITiSI KOPEHEBOTO MaTepialy O3HAa4a€ IOBHY KOMIIPOMETAII0 BCi€i
CUCTEMH, TOMY HOTO 3aXUCT Ma€ MepIIOoYeproBe 3HaYCHHs. 3 KOPEHEBOrO MaTepiaity
BUBOJIATHCS TOMEHH1 MaiicTep-kmrodi (Domain Master Keys) ams okpemux mijicuctem
abo opranizamiiHMX oauHUIb. KOXXEH JOMEH MpEeNCTaBIiA€ JIOTIYHO abo (Hi3UIHO
BIJIOKpEMJICHY YAaCTHHY CHCTEMH 3 BJIACHHUMH IOJITHKAMU O€3MEeKW Ta BUMOTAMH.
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Hanpukinaz, B KopmopaTUBHOMY CEpPEIOBHIII 11€ MOXYTh OyTH pi3HI AeNapTaMEeHTH, B
IoT-Mepexi - pi3HI THITH CEHCOPIB a00 JATYHKIB.

HactynHuii piBeHb i€papxii - MaiicTep-KIIto4l CalTiB, KJIacTepiB ab0 TEHAHTIB.
Lle# piBens 3a0e3neuye reorpadiyay ado JIOT1YHY CETMEHTAIlI0 B Mexkax JoMeHy. s
XMapHUX CEPEIOBUII 11€ OCOOJMBO BAXKJIMBO, OCKUIBKH JIO3BOJISE 130JIFOBATH J1aHI
PI3HUX KJTI€HTIB (TEHAHTIB) HAa KpUNTOrpadiuHOMY PiBHI.

Jam #inyTs per-node keys - TOBrocTpoKOBi Ta KOPOTKOCTPOKOBI CEKPETHI KITFOUi
JUTSI KOHKPETHUX MPUCTPOiB. JJOBrocTpokoBi KJtoul 3a3BUYail BUKOPUCTOBYIOTHCS IS
imenTudikarii Ta aBTeHTUIKAIT By37a, TOAl SIK KOPOTKOCTPOKOBI - JJII TOTOYHUX
omeparifHux norped. Po3IiyIeHHs IUX TUITIB KJIIOYiB J03BOJISE MIHIMIZYBaTH PU3UKH
IpY KOMIPOMETAIlli Ta CIPOCTUTHU MPOLIETyPH POTALlii.

Ha nmalinmxuomy piBHI 1€papXii 3HAXOIATHCS CEAHCOBI CUMETPUYHI KJIIOUl JIJIS
anroputmiB aBTeHTU(]iKOBaHOTO mU(ppyBanHs (AEAD - Authenticated Encryption
with Associated Data). [li kmroul MamTh HAWKOPOTIIMNA >KUTTEBHM UK 1
BUKOPHUCTOBYIOTBCSL O€3MOCepeHbO ISl 3aXHCTy JaHUX, IO TMEPENaloThCs MIX
BYy3JIaMH.

[epapxiuHi cxeMu OBUHHI OYTH CIIPOEKTOBAHI 3 ypaxXyBaHHSM PI3HHX CLEHApIiB
KoMIipomeTalii. OCHOBHUI MPUHLIUII - KOMIIPOMETAIIisl Ha HU’KYOMY PI1BHI HE IOBUHHA
BIUIMBATH Ha BHUILI PiBHI a00 CyCiHI TUIKK JepeBa. IIpu kommpomerarlii By3ia
aTaKyBaJbHUK OTPUMYE TOCTYII JIMIIEC 10 HOTO JIOKAJhbHUX KIIOYIB Ta MOTOYHHX
ceanciB. 3aBusiku onaHocnpsimoBaHocti HKDF (HMAC-based Key Derivation
Function), HeMOXJIHBO BiTHOBUTH OATHKIBCHK1 KJIHOU1 200 MEPEHTH 10 CYyCIAHIX BY3JIiB
[3]. Cuctema mpoCcTO BUKIIOYAE CKOMIIPOMETOBAHUH BY30J1 3 TPYIH Ta FEHEPYE HOBI
IPYINOBI KITFOU1 JUIsl pEIITH YYaCHUKIB.

Kommpowmerariiss Ha piBHI cailTy a0 JOMEHY € CEpHO3HIIIOI, aje BCE OJHO
JIOKaJI130BaHOI0 MPOOIEMOI0. Y 1IbOMY BUITAJKy HEOOXITHO:

eHeraitHo BIIKJIMKATH CKOMIIPOMETOBAHUM MalCTEP-KITH0Y

e3reHepyBaTH HOBUI MalCTEP-KIIKOY JJIs1 BIAMOBITHOTO PiBHS

ellepepaxyBaru yci OXiHI B MiIJEPEB1

¢ P0O3M0BCIOMTH OHOBJIEHI KJIIOU1 Yepe3 3aXUIIeH] KaHalu nepenayi iHdopmariii

JIns cMMETpUYHHUX CXOBHII KJIIOUIB, SKI 1HOAI HEOOXITHO TEPEHOCHTH MIX
KOHTpoJiepaMu  ab0  CTBOPIOBATH  PE3€pPBHI  KOMIii, KPUTHYHO  BaXJHMBO
BUKOPUCTOBYBAaTHM CTAHJAPTU30BaHI MeXaHI3MH Key-wrap Ta cXeMH NOJABIHHOI
apropusanii (M-of-N). Lle mMiHIMI3ye pU3HMKHK BiJ BHYTPIIIHIX 3arpo3 Ta MOMHJIOK
orepaTopiB.

Oxkpim MiHIMI3allli 00CATY AaHUX, BAXKIMBO oNTUMI3yBaTH round-trip time (RTT)
—4ac 3a KU CUTHa Aliiie 40 OTpUMyBayda 1 y 3BOpOTHOMY HamnpsaMKy. [Ipononyerbes
BUKOPHUCTOBYBATH JIBA OCHOBHI I1JIXOJIU:

Zero-touch rotation: Bys3nu 3a3maneriib OTPUMYIOTH TOJITUKY OHOBJICHHS
kmtouiB. [Ipu mosiBi Mapkepa HOBOI €MOXM B KEPYIOUid TeraemeTpii abo 3aroyioBKax
IITUPOKOMOBHUX TIAKETIB, BOHM aBTOMAaTHUYHO TMEPEPaxXOBYIOTh JOKAIbHI KItoul 0e3
JIOJATKOBUX PYKOCTHUCKaHb. Lle 0coOiMBO €(pEeKTHBHO IJIsi CEHCOPHUX MEPEX, 1€
BY3JIM OLIbIIly YaCTUHY Yacy 3HaXOJATHCS B CIUITUYOMY PEKUMI.
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Piggybacking: OHoBieHHs Kito4iB, MITKH Yacy Ta AEAD-miuuibHUKH
IHKallCyJIOIOThCSI B 3BUYAMHI  KEpPyHO4Yl  MOBIAIOMJICHHS,  BOYJIOBYIOUHU
kpuntorpadiunuii KoHTeKcT 6e3nocepenbo B CoAP-moBimomnenns. Lle mosBosse
YHUKHYTH JOJATKOBUX MEPEKEBHUX TPaH3AKIIIH 1715 yIIpaBIiHHA Kitouyamu [4].

VY Oinbin HAIIHHUX MPOBIAHUX MEpexkax JOLUUTFHO BUKOPHUCTOBYBATH MEXaHI3MHU
TLS 1.3 PSK (Pre-Shared Key). [Tonepenuro y3romxenuit PSK, BuBenenutii 3 iepapxii,
no3Bosisie BcraHoBmoBaTu ceancu B pexumi 0-RTT a6o 1-RTT 3 miHiMaIbHUMH
HakJagHUMU BUTpatamu. [lepioguyna nepenpuB’si3ka A0 HOBOTO JKUTTEBOTO ITUKITY
KJIo4a 3a0e3rnedye IUIKOBUTY TIPSAMY CEKPETHICTh HaBITh IPU BUKOPHUCTaHHI
noBrocrpokosux PSK.

3 TOYKM 30py MPOTPAMHOI peanizailii, KJIIYOBE 3aBAaHHS - 3a0e3MeUYUTH
KOMITAaKTHI Ta TepeBipeHi iMiuieMeHTanii kpuntorpadiyaux npumituBie. HKDF Ha
6a3t HMAC-SHA256 € ontuManbHUM BHOOPOM, OCKUIbKH 3a0e3Medye XOpOIIUi
OajlaHC MK MPOCTOTOIO peanmizallli, MBUIAKOAIEID Ta (HOPMATBHUMHU TapaHTIAMU
Oe3IeKH.

st AEAD pexkoMeHIyeThCs 0OMEXUTHCS TBOMA OMI[ISIMHU:

* AES-GCM-128: Ilpu HasgBHOCTI anapatHoro npuckopeHHs (AES-NI Ha x86,
ARMyvS8 Crypto extensions)

* ChaCha20-Poly1305: [nsa nmardgopm 6e3 amapatHoi miarpumku AES, ane 3
MOTPeOOI0 B MOCTIMHIN MBUIKOCTI [5]

[epapxiuHe yrpaBiaiHHS KJIFOYaMH MPEICTaBIsie COO0I0 eeTaHTHE Ta e(PEeKTUBHE
pIIICHHS JIJIT MAcCIITa0HUX CHUCTEM 3 THCSYaMH BY3JIIB Ta KOPCTKUMHU PECYpPCHUMHU
oOMeKeHHAMH. 3anporoOHOBaHUH X1/ 3a0e3neuye Tpu PyHIaMeHTaIbH1 IEpeBaru:

MacmraboBanicts: JlokanbHe oOuucnenHs mnoximHux kimoudiB ta O(log N)
CKJIQJIHICTh OIepalii OHOBJIEHHS JO03BOJIAIOTh €(EKTUBHO YMPABIATA CUCTEMAMHU 3
JIECSATKAMH THUCSY BY3J1iB 0€3 MepeBaHTAXKEHHSI MEPEkKl a00 KOHTPOJIEPIB.

besneka: KpunrtorpagiuyHa cermeHTauis pU3HMKIB 4Yepe3 OAHOCIPSIMOBAHICTD
(yHKII1M BUBEIEHHS Ta YITKE KOHTEKCTHE 3B's13yBaHHs 3a0€3Meuy€ CTIMKICTh 10 PI3HUX
THUITIB aTaK Ta JIOKaTI3aIlil0 HACJI1IKIB KOMITPOMETAITIi.

OmnepamniitHa npocroTa: Zero-touch potariii, piggyback-curnanizaiist Ta mpo3opi
MOJITUKYU KUTTEBUX ILUKIIB KIIOUIB CHPOIIYIOTh aAMIHICTPYBaHHS Ta 3HUXKYIOTh
WMOBIPHICTh MOMUJIOK KOH(ITyparlii.

[aTerpanisa 3 cydacaumu nportokonamu - TLS 1.3/DTLS 1.3 gnga ixiuianizaiii,
OSCORE pnsa constrained-cepenoBui, dopmamizoBanumu KDF 31 crannmapTtis
NIST/ISO Ta nepeBomomiOHMMU cxemMaMu OHOBIeHHsA 3 mpaktuku LKH/MLS -
CTBOPIOE KOMILJIEKCHY apXITEKTYypy, SKa BIAMOBIIa€ HAWBUIIUM BUMOTraM O€3MeKU Ta
e(hEeKTUBHOCTI.

[Tomanpin qoCiKEHHS MOKYTh OyTH CIIPSIMOBaHI Ha ONTHUMI3AIliI0 TapaMeTpiB
JepeBa Uil KOHKPETHUX TOMOJIOTIH Mepex, po3poOKy aJanTHUBHUX CXEM, IO
JUHAMIYHO 3MIHIOIOTh TJHMOWHY Ta apHICTh JiepeBa 3ajJieKHO BIJl IMOTOYHOIO
HABAHTAXKEHHS, a TAKOXK 1HTErpallii0 3 HOBUMH IOCTKBAHTOBUMHU JITOPUTMAMM 110 Mipi
iX craHmapTU3aIli.
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In the modern global economy, digital transformation has become a decisive
factor in enhancing the competitiveness and sustainability of small and medium-sized
enterprises (SMEs). The integration of digital technologies into business processes is
not limited to technological modernization; it fundamentally changes approaches to
management, decision-making, and organizational culture. In this context, the
development of managerial competencies emerges as a key condition for the effective
adaptation of SMEs to digital transformation. Managers must possess digital literacy,
strategic thinking, and the ability to manage innovation and change in a rapidly
evolving digital environment.

For countries with developing economies, such as the Kyrgyz Republic, the
digitalization of small and medium-sized enterprises represents both a challenge and
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an opportunity. On one hand, it requires significant investments in technological
infrastructure and human capital; on the other hand, it opens new prospects for
productivity growth, business expansion, and integration into the global market. The
ability of managers to navigate digital ecosystems, use data-driven tools, and apply
innovative management practices directly influences the economic performance of
enterprises and, consequently, national economic growth [1, 2, 3].

Therefore, studying the relationship between digital transformation, the
development of management competencies, and the economic growth of SMEs is
highly relevant. It allows identifying effective mechanisms for increasing the
competitiveness of enterprises, promoting sustainable development, and shaping a new
model of economic management in the digital era.

The number of small and medium-sized enterprises in the Kyrgyz Republic has
shown a generally positive trend over the period from 2019 to 2023, reflecting the
growing role of entrepreneurship in the national economy. In 2019, there were 16,199
small enterprises, and by 2023 their number had increased to 19,245 units, representing
an overall growth of nearly 19%. This increase indicates the strengthening of
entrepreneurial activity, supported by state initiatives to stimulate business
development, the growing accessibility of digital tools, and the gradual improvement
of the investment climate. The dynamics of medium-sized enterprises were more
volatile: their number decreased from 779 in 2019 to 717 in 2020 due to the negative
effects of the COVID-19 pandemic, but later recovered to 928 in 2023. (Fig. 1).
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Figure 1. Number of small and medium-sized enterprises, units

Source: compiled based on data from the National Statistical Committee of the
Kyrgyz Republic [15]

This recovery highlights the adaptive potential of medium-sized enterprises, which
managed to restore operations through the introduction of digital technologies,
modernization of management processes, and diversification of activities. Overall, the
expansion of SMEs demonstrates their significant contribution to employment,
innovation, and sustainable economic growth in the Kyrgyz Republic [4, 5, 6].
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he analysis of the use of information and communication technologies (ICT) by
enterprises and organizations in the Kyrgyz Republic from 2019 to 2023 shows a steady
upward trend, demonstrating the gradual digital transformation of the business sector.
The number of enterprises and organizations using ICT increased from 12,701 units in
2019 to 13,080 units in 2023, which represents an overall growth of about 3% over the
five-year period. Although this growth rate appears moderate, it reflects the consistent
integration of digital technologies into management, production, and communication
processes. The temporary decline observed in 2020 and 2021 can be explained by the
impact of the COVID-19 pandemic, which disrupted business operations and required
the restructuring of technological infrastructures. However, the subsequent recovery
from 2022 onward indicates a renewed commitment to digitalization, with enterprises
increasingly recognizing ICT as a key factor of competitiveness and operational
efficiency.

A similar trend is observed in the availability of company websites, which grew
from 2,041 units in 2019 to 2,747 units in 2023, showing an increase of approximately
34.6%. This significant growth highlights the increasing importance of online presence
for businesses, as digital platforms have become essential tools for marketing,
communication, and interaction with customers and partners. The expansion of web-
based activities also reflects the adaptation of enterprises to the digital economy, where
maintaining visibility and accessibility in virtual space is crucial for long-term
sustainability and growth. (Fig. 2).
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Figure 2. Number of enterprises and organizations, using use ICT and availability of
own Web-site, units

Source: compiled based on data from the National Statistical Committee of the Kyrgyz

Republic [16]

Overall, the data demonstrate that Kyrgyz enterprises are gradually embracing ICT
and expanding their digital infrastructure. This trend not only supports internal
efficiency and innovation but also enhances the country’s overall economic
competitiveness. The increased adoption of ICT and the growing prevalence of
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corporate websites illustrate the foundation of a modern, knowledge-based economy
that contributes to productivity growth, entrepreneurship, and sustainable economic
development [7, 8, 9].

The analysis of the presented table 1 reveals that managerial competencies play a
crucial role in ensuring the effective operation and sustainable development of small
and medium-sized enterprises, particularly in the era of digital transformation. Among
these competencies, strategic thinking and digital literacy emerge as foundational
elements that determine an enterprise’s capacity to adapt to rapidly changing market
environments and technological innovations. The ability of managers to integrate
digital tools into strategic planning enables SMEs to optimize business processes,
improve competitiveness, and respond more flexibly to external challenges [10, 11,
12].

Leadership and communication competencies are equally important, as they foster
a positive organizational culture, enhance team cohesion, and strengthen relationships
with partners and clients. In the SME context, where human resources are often limited,
effective leadership and interpersonal communication can become decisive factors in
achieving productivity and innovation. Decision-making and financial competencies
provide the analytical foundation for sustainable management, allowing leaders to
make informed choices, allocate resources efficiently, and maintain financial stability
even in volatile economic conditions challenges [13, 14].

Table 1 - Key management competencies required for the effective functioning of
small and medium-sized enterprises in the context of digital transformation

Managerial e Importance for Small and
Ne Competency Description of the Competency Medium-Sized Enterprises
. The ability to formulate goal§, Determines business sustainability
Strategic develop development strategies, o
1 o s . and the ability to adapt to external
Thinking and consider market changes and
. challenges.
digital trends.
Proficiency in modern digital Increases the efficiency of
2 | Digital Literacy tools, software, and management | business processes and enhances
technologies. enterprise competitiveness.
Leadership and Thg ability to inspire employees, Improves productivity and
3 | Employee build corporate culture, and
o reduces staff turnover.
Motivation foster teamwork.
. The skill of analyzing Ensures rational use of resources
Managerial . . Lo . .
4 . . . information, assessing risks, and | and achievement of organizational
Decision-Making . . .
choosing optimal solutions. goals.
The ability to implement
5 Innovative innovations and use new Contributes to competitive
Competence technologies and business advantages and profit growth.
models.
C e The ability to interact effectively | Strengthens business relationships
Communication ) . ,
6 with partners, clients, and the and enhances the company’s
Competence .
team. image.
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Financial and Knowledge of financial . -
. . . Ensures financial stability and
7 | Economic planning, analysis, and . .
. 7 independence of the enterprise.
Competence budgeting principles.
Change The ability to manage
g transformation processes and the | Enables successful digital reforms
8 | Management . . . i .

implementation of new and adaptation to innovation.

Competence .
technologies.
Adherence to principles of

Ethical and Social | sustainable development, Builds trust among clients,

Responsibility corporate ethics, and social investors, and society.
responsibility.

Knowledge The ablh.ty o accumulate, Enhances intellectual capital and
systematize, and apply . ) .

10 | Management C innovation potential of the

knowledge within the .

Competence .2 enterprise.
organization.

Source: developed by the authors

Innovative and change management competencies reflect the growing importance
of adaptability in a digitalized economy. Managers who can successfully implement
new technologies, introduce innovations, and manage transformation processes are
better positioned to ensure the long-term resilience and competitiveness of their
enterprises. Moreover, ethical and social responsibility have become essential
attributes of modern management, as they contribute to building corporate reputation,
investor confidence, and customer loyalty.

Finally, knowledge management competence supports continuous learning and
innovation by facilitating the systematic use of internal and external information. This
competency is particularly relevant in the digital era, where the ability to process and
apply knowledge effectively is a key driver of success. Overall, the analysis indicates
that the development of these managerial competencies forms the basis for the
strategic, technological, and organizational advancement of SMEs and serves as an
essential factor in stimulating economic growth in the digital economy.

The analysis of digital transformation and the development of managerial
competencies in small and medium-sized enterprises demonstrates that these factors
are closely interlinked and play a critical role in promoting economic growth. Digital
technologies are not only tools for automating processes but also catalysts for
transforming management practices, decision-making approaches, and organizational
culture. The ability of SME managers to develop competencies in strategic thinking,
digital literacy, innovation management, and change leadership directly affects the
adaptability, competitiveness, and sustainability of their enterprises.

Empirical evidence from the Kyrgyz Republic shows that the adoption of ICT, the
expansion of online presence through corporate websites, and the implementation of
modern digital solutions correlate with increased business activity and resilience, even
during periods of economic uncertainty. SMEs that actively develop managerial
competencies in the context of digitalization are better positioned to optimize
resources, respond to market challenges, and leverage new opportunities for growth.
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Overall, the integration of digital transformation and managerial competency
development represents a strategic mechanism for strengthening the SME sector,
enhancing productivity, and stimulating broader economic development. Policymakers
and business leaders should therefore focus on creating enabling conditions for digital
adoption and continuous professional development, ensuring that SMEs can contribute
effectively to a dynamic and knowledge-based economy.
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The evolution of social entrepreneurship (SE) in Ukraine has accelerated since
2014, especially amid socio-political transformations and war-related economic
disruption. Ukrainian social enterprises combine economic activity with a social
mission, addressing unemployment, regional inequalities, and community resilience
(Morris et al., 2021). However, systemic barriers remain: limited access to finance,
fragmented policy support, and underdeveloped digital integration (OECD, 2023).

In contrast, China has developed one of the fastest-growing SE ecosystems
globally, integrating state, market, and community actors with digital platforms and
hybrid funding mechanisms (Zhao & Ng, 2022). Chinese social enterprises
demonstrate advanced operational models: combining digital inclusion, capacity
building, and government-supported incubators, offering valuable lessons for
Ukraine’s post-crisis reconstruction.

Table 1. Comparative Overview of SE Ecosystems (2024)

Indicator Ukraine China Source
Government Fragmented, Structured support | OECD, 2023;
support limited grants | via innovation zones | UNDP, 2024
mechanisms
Access to 15% 60% World Bank, 2024
microfinance
Digital platform Emerging Mature UNDP, 2024;
integration Statista, 2024
Education & SE NGO/donor University-incubated | Morris et al.,
training programs programs 2021; Zhao & Ng,
2022
Avg. Social Impact 1.8x 3.5x Ashoka, 2024;
ROI Redko, 2024a

Table 1 highlighted the fundamental differences in institutional and policy support
for social entrepreneurship between China and Ukraine. While China exhibits a
structured and multi-layered approach to supporting social enterprises through
innovation zones, grants, and legal recognition, Ukraine relies primarily on fragmented
regional programs and donor-driven initiatives. This institutional gap has direct
consequences for operational efficiency, digital adoption, and access to hybrid
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financing. Table 2 extends this analysis by focusing specifically on digital
transformation and financial metrics, showing how policy and institutional support
translates into tangible performance indicators for social enterprises. It emphasizes that
institutions alone are insufficient; the operational adoption of technology and access to
digital tools are critical for scaling social impact.

Thus, the transition from policy frameworks (Table 1) to digital and financial
performance (Table 2) demonstrates that enabling infrastructure is the first step, but
digital and financial capabilities determine practical enterprise success.

The study explores how Chinese social entrepreneurship practices can inform and
enhance Ukrainian SE. Key objectives:

1. Map China’s institutional, policy, and digital support frameworks.

2. Identify transferable strategies to Ukraine.

3. Develop a conceptual model for digital-empowered, gender-inclusive Ukrainian
SE.

Table 2. Key Comparative Indicators (2024)

Indicator Measurement Source
SE Policy Density # of SE policies/year OECD, 2023
Digital Readiness % of SEs using e-platforms UNDP, 2024
SE Survival Rate % surviving after 3 years World Bank, 2024
Community Employment Jobs per SE ILO, 2023

Table 2 showed differences in digital adoption, Al integration, and online sales
among social enterprises. The next step, captured in Table 3, examines social and
economic outcomes such as average revenue, employment generation, reinvestment
into social missions, and community beneficiaries. By linking operational capacity to
results, Table 3 illustrates that technology adoption and digital infrastructure directly
enhance enterprise performance. For example, Chinese SEs with higher digital
adoption also report larger revenues and more beneficiaries, confirming that digital and
financial mechanisms act as performance multipliers. In Ukraine, lower digital
adoption correlates with smaller-scale social impact despite higher female
participation.

Thus, the transition to Table 3 emphasizes that digital and financial capacities are
not merely operational metrics but key drivers of social mission fulfillment.

Table 3. SE Growth Dynamics (2016-2024)

Year | China (No. of SEs) Ukraine (No. of Source

SEs)
2016 3,000 150 CSERC, 2024; USEF, 2024
2019 8,400 420 CSERC, 2024; USEF, 2024
2022 15,700 980 CSERC, 2024; USEF, 2024
2024 18,600 1,350 CSERC, 2024; USEF, 2024

Table 3 outlined aggregate social and economic results. Table 4 deepens the
analysis by providing granular financial and digital metrics, including the share of
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employees trained in technology, online sales ratios, and annual revenue per SE. This
micro-level view demonstrates the internal mechanisms through which social
enterprises generate impact and scale operations. It bridges the outcomes of Table 3
with actionable operational indicators, showing how specific investments in human
capital, technology, and digital infrastructure directly translate into measurable social
and economic outputs.

Thus, Table 4 serves as a link between overall enterprise outcomes and the
operational levers that managers and policymakers can manipulate to achieve growth
and social impact.

Table 4. Digital & Financial Metrics (2024)

Metric China Ukraine Source
Avg. Annual Revenue 145,000 58,000 UNDP, 2024; Redko, 2024b
(USD)
Online Sales Share 67% 42% Statista, 2024
Employees Trained in 18 7 CSERC, 2024; KSE, 2024
Tech

While Table 4 focuses on enterprise-level metrics, Table 5 expands the perspective
to policy effectiveness, examining how national strategies, grant availability, legal
recognition, and mentorship programs influence SE development. The transition here
shows that operational efficiency and social impact are inseparable from enabling
environments: enterprises with strong internal digital and financial capacity still require
coherent and supportive policy frameworks to reach their full potential. The
comparison underscores how Chinese government-led initiatives complement
enterprise-level capabilities, while Ukrainian SEs rely more on fragmented external
support.

Thus, Table 5 demonstrates that enterprise performance and social impact cannot
be analyzed in isolation; policy frameworks serve as the structural backbone that
amplifies or limits the effectiveness of operational investments.

Table 5. Policy Effectiveness Index (2024)

Policy China Ukraine Source
Dimension
Grant High Moderate OECD, 2023; UNDP, 2024
Availability
SE Legal Full Partial OECD, 2023; Ministry of Economy
Recognition of Ukraine, 2024
Access to Impact Strong Limited CSEIF, 2024; EU4Business, 2024
Funds
Mentorship Extensive | Emerging CSERC, 2024; USEF, 2024
Programs

Table 6 presents the Social Impact Index, linking policy effectiveness (Table 5)
and enterprise-level capacities (Table 4) to tangible outcomes: number of beneficiaries,

88



ECONOMY
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

reinvestment rates, and employment generated. The transition highlights the
cumulative effect of policy, digital tools, and human capital investments. Chinese SEs,
supported by structured policy and digital mechanisms, achieve higher social impact
at scale, while Ukrainian enterprises excel in community engagement but are
constrained by resource limitations. This comparison reinforces the idea that impact is
a product of multi-level interactions between institutional support, operational
efficiency, and leadership quality.

Thus, Table 6 encapsulates the full causal chain: supportive policies + operational
capacity + technology + mentorship = measurable social impact.

Table 6. Social Impact Index (2024)
Indicator China | Ukraine Source
Community Beneficiaries per SE | 1,200 670 UNDP, 2024; Redko, 2024c
Reinvestment nto Social | 46% 38% Ashoka, 2024; Redko, 2024a
Mission
Employment Generation 18 7 UNDP, 2024; KSE, 2024

Thus, China achieves higher scale, while Ukrainian SEs demonstrate localized
impact. Digital tools and hybrid financing could amplify these results.

Ukraine’s SE ecosystem is growing rapidly but remains fragmented and highly
dependent on donor support. Women play a central role in Ukrainian social
entrepreneurship, indicating strong potential for scaling impact. China’s SE model
demonstrates how structured policies, digital adoption, and hybrid financing contribute
to scalability. Digital transformation, including Al tools and e-commerce platforms, is
a critical enabler for enterprise efficiency and social impact. Enterprise-level
investments in human capital (tech training) directly correlate with higher revenues and
community reach. Policy coherence amplifies operational capacity; fragmented
policies limit Ukraine’s SE scaling potential. Mentorship and cross-sector networks
enhance sustainability and innovation capacity, especially for women-led ventures.
Hybrid financing models, combining government grants, impact funds, and private
investment, are more effective than single-source funding. Operational metrics
(revenue, online share, tech-trained employees) serve as predictors of social impact.
Social Impact Indices provide a quantitative framework to monitor, compare, and
improve SE outcomes. Ukrainian SEs demonstrate high community embeddedness but
lower scalability relative to China. Policy interventions should focus on digital
infrastructure, legal recognition, and access to hybrid finance. Cross-country learning
offers replicable strategies while acknowledging contextual differences in culture and
institutions. Integrating women’s leadership into digital and operational capacity
planning enhances mission effectiveness. Feedback loops between policy, enterprise
capacity, and social impact should be continuously monitored. Conceptual models
provide a framework for systemic interventions, combining top-down and bottom-up
approaches. China’s experience shows that SE growth is most sustainable when
policies, finance, and technology are aligned. Ukraine can replicate success via targeted
regional hubs, incubators, and digital innovation clusters. Mentorship programs should
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focus on operational skills, financial literacy, and digital adoption for women
entrepreneurs. Measuring reinvestment into social missions ensures alignment with
impact objectives. E-commerce and digital marketing platforms expand reach and
resource mobilization opportunities. Women-led SEs serve as agents of social cohesion
and post-war community reconstruction. Policy recommendations include structured
grants, digital infrastructure programs, and legal frameworks that recognize SE status.
Cross-border collaboration, including learning from China, can accelerate SE
development and sustainability in Ukraine. Overall, a multi-level strategy integrating
policy, finance, digital capacity, and mentorship is essential to maximize social and
economic outcomes.
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BJIUB MI’KHAPOJJHUX IHTEI' PAIIIMHUX
YI'PYITYBAHD B PO3BUTOK PEI'TOHY

Meabauuyk OkcaHa
KaH]I. €KOH. HayK, JIOI[EHT
Binaumekuii ToprosenbHo-ekoHOMIuHMM 1HCTUTYT JITEY

MixHapoHi 1HTErpauiifHi yrpymyBaHHS BHCTYHAOTh PYIIiSIMH PEriOHaIbHOTO
PO3BUTKY, (POPMYIOYH HOBI MOKJIMBOCTI JIJI1 €KOHOMIYHO1, TIOJITHYHOI M COIlaabHOT
MOJICpHI3aIlii PeTioHIB Ta 3a0€3MeUy0YHr IHTEeTpalllio J0 I100aabHOro puHKY. EdekTn
1HTerpali pi3HOIIJIaHOBI, BiJl 301bIIIEHHS POOOYMX MICIIh Ta ONTUMI3aIlli BUPOOHUIHMX
JAHIIOTIB — JI0 TOCUJIEHHSI KOHKYPEHIi ¥ moTpeOu B CTPYKTYypHid mnepeOyaoBi
eKoHOMIKH [1].

[Tigenno-Cxigna A3sis, mpeacTtaBieHa Acormiaiiero aepxkaB [liBaenHo-CxigHol
A3ii (Association of SouthEast Asian Nations/ACEAH), € ognuMm 13 HaitOuIbII
JUHAMIYHUX EKOHOMIYHUX PET10HIB CBITY, YU 30BHILLIHS TOPTiBJISI KPUTUYHO BILUIMBAE
Ha TJI00AJIbHI JAHIIOT BapTOCTIL. 3 OTJIAy Ha TypOyJIEHTHICTh CBITOBOI €KOHOMIKH,
CIOPUYMHEHY MaHJEMIYHUMH Ta IeONOJITUYHUMHU (PaKTOpaMu, 0COOJIMBOIrO 3HAYEHHS
Ha0yBae€ aHaji3 CTIMKOCTI Ta 3[aTHOCTI perioHy 10 BiAHOBIEHHA. CaM (haKT ICHyBaHHSA
ACEAH sk i"TerpamiiHoro yrpynyBaHHS CTaB BHpIIIAJIbHUM (PaKTOpOM, IO
3a0€3Me4YrB CUHXPOHI3AILI0 TOProBEIbHOI MOJITUKH Ta HIABUUIMB KOJEKTUBHY
MIEPErOBOPHY CHJIY WICHIB Ha MIKHAPOJIHIN apeHi. JlocmiKeHHs JUHAMIKH IMIIOPTY
ta excriopty ACEAH Ta i kimrouoBux wienis (Cinramyp, B'etnam, Tainann, Manaiizis)
y niepion 3 2020 mo 2024 pik A03BOJISE€ BUSIBUTU CTPYKTYPHI 3pYIICHHS Ta OLIIHUTH
iXHI{ BIUTMB Ha MallOyTHE PEriOHATBLHOT €KOHOMIYHOI 1HTErpallii.

Merta 11i€i poOOTH TIOJISITa€ Y BUBHAUEHHI KIIIOUOBUX TEHCHITIN, TEMITIB 3pOCTaHHS
Ta CTPYKTypHUX ocobmuBocTel 30BHIMHKOI TopriBiai ACEAH y nepion 2020-2024 pp.
[UISIXOM aHaji3y JIWHAMIKH eKCHopTy Ta iMmopty. OcolOimBa yBara MpUIIIsS€THCS
OLIHI[, SK pEerioHaJibHa €KOHOMIYHA 1HTEerpauis CHpusjia MiHIMi3alli HeraTMBHHUX
30BHIIIHIX BIUIMBIB, @ TaKOX TMOPIBHSHHIO MOKA3HHWKIB PETIOHAJIBHOI arperarii 13
3arajibHOCBITOBUMM TpeHAamMu. OTpuMaHi pe3yiabTaTh (POpMYIOTh eMIIpUYHY 0a3y
s omiHku posi ACEAH sk 17100a15HOTO €KCIIOPTHOTO JIBUTYHA Ta €(hEKTHUBHOTO
MEXaHI13My PErioHaJIbHOTO PO3BUTKY.

O6car imnopty aepxas Acomianii [TiBnenno-Cxignoi A3sii (ACEAH) y nepion
2020-2024 pokiB MPOJEMOHCTPYBaB BHCOKY KOPEJALII0 3  IJI00albHUMHU
€KOHOMIYHUMH IUKJIaMH, BigoOpaxkaiouu i1 TJIMOOKY IHTETPOBAHICTh y CBITOBY
topriBimo (puc. 1). [licma moTy>KHOTO BITHOBIIOBAIBLHOTO 3pocTaHHs y 2021-2022
pokax, konu iMropt 3pic 3 1268,30 mun moi. (2020) go mikoBux 1883,15 muH mom.
(2022), perioH, sIK 1 CBIT, 31ITKHYBCS 13 CYTTEBUM YMOBUIbHEHHsIM y 2023 porii, 1110
MpU3BENIO 10 TajiHHsA o0csary immopty mo 1716,91 mmu mon. Ilporte, 2024 pik
B1/I3HAUMBCSl IIBUJIKUM BigHOBJIEHHAM iMmopTHOI akTuBHOCTI ACEAH no 1873,97
MJIH J1071. BaXJIMBO MIAKPECIWUTH, 110 TEMIHU BiAHOBJICHHS PETIOHY BUSBUIUCS
BUIIMMHU, HIXK CEPETHbOCBITOBI, OCK1IBKH 00csr imnopty ACEAH maiixke gocsr cBoro
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nonepeaHboro miky 2022 poky, Toi sik cBiToBHM iMnopT (24 116,70 MitH 710J1.) 3HAYHO
BiJICTaBaB BiJl CBOro MakcumyMmy (25 314,18 mun non. y 2022 p.).
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Pucynok 1. Jlunamika oOCsTiB IMIIOPTY OKpeMHUX KpaiH Acoliaiii Jepkas
[TiBnenno-Cximnoi A3ii (ACEAH) 3a 2020 p—2024pp., MJIH 0.

Tlobyoosano ea ocnosi [2].

KitouoBi exonomiku ACEAH — Cinranyp, B'ernam 1 Tainang — coiuipHO
(bopMy10Th OTU3BKO ABOX TPETHH IMIIOPTY Acoliallii Ta BioOpaxaroTh pi3Hi aclleKTH
perioHampHOTO po3BUTKY. CiHramyp 30epirae 3a cob60r cratyc abCONIOTHOTO JIiaepa
3a 00CSATOM IMITOPTY, BUKOHYIOUM POJIb KPUTUYHO BAXKIMBOTO TOPTOBEIBHOTO Ta
JIOTICTUYHOrO Xaly, 30UIbIMBIIM CBi1 iMIIOpT 3 328,82 muH goi. (2020) mo 457,61
MiH 1071. (2024). Bognouac, B'ernam 1 Tainang 1eMOHCTPYIOTh HAMOUTBIT THHAMIYHE
3pOCTaHHS, 110 BKAa3y€ Ha IXHIO 3pOCTal0uy EKOHOMIYHY BaXIMBICTh. IMIIopT B'eTHamy
3pic 3261,31 i no:a. 1o 379,13 muu no:n., a Tainanay — 3 208,62 mun noa. 10 310,16
MJIH JOJ. 3a aHajJi30BaHMM TMepioj, Nmpu oMy TaimaHn moka3aB HaWBHIIUN
B1JICOTKOBHUH MPHUPICT.

AHani3 peakiii Ha rnoOanbHe croBUIbHEHHS y 2023 porli 3acBiguye BiTHOCHY
ctifikicth okpemux wieHiB ACEAH. 3okpema, cian imnopry B Tainaumi (-4,6%) OyB
MeHII pi3kuM, HDK y Cidramypi uu B'eTHami, 1m0 € CBiAYEHHSM CTaOLIBHOCTI
BHYTPILIIHBOTO TONUTY Ta MEHINOI 3aJ€KHOCTI BiJ BUCOKOYYTJIMBUX 30BHILIHIX
(daxTopiB. 3arajioM, cCUibHE BigHOBJIEHHS iMmopty y 2024 poui Bka3zye Ha Te, IO
ekoHoMiku ACEAH mBHAKO afanTyroThCs 10 3MiH Y II100aJIbHUX JIAHITFOTaX TOCTABOK
1 MATPUMYIOTh BUCOKUN 1HBECTULIINHUN Ta CTIOKUBYUHN TMOMUT, MIATBEPKYIOUH CBIH
CTaTyC OJIHOTO 3 KJIFOUOBHUX JIpaliBEpiB 3pOCTAHHS CBITOBOi €EKOHOMIKH.

[Toganemmii aHami3 JEMOHCTpYeE, IO AWHAMiKa 30BHIMHBLOI TopriBii ACEAH
TOYHO BijoOpaxkae TIOOATbHUM EKOHOMIYHHMM IHKJI, MPOT€ 3 O3HAKaMU BHUILO1
pe3ucteHTHOCTI. Ilicist CTpiMKOro mMOCTKOBIIHOTO BigHOBIEHHS y 2021-2022 pokax
(3poctanns exkcriopty 3 1392,78 mun non. y 2020 p. go mikoBux 1955,61 mun non. y
2022 p.) perioH, Ak 1 CBIT, nepexuB kopekuio y 2023 poui. Oxnak y 2024 pori
exciopt ACEAH (1940,55 mmn mon.) [3] mpoaeMOHCTpyBaB BHUIIEpPEIKAOYE
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BITHOBJICHHSI, Mai)K€ JOCSITHYBILIM IONEPEAHbOr0 ICTOPUYHOrO Makcumymy. Lle
CBIJUUTH TMPO TMIABHIIEHHS KOHKYPEHTOCIPOMOKHOCTI E€KCIOPTHOTO MOTEHIIaTy
PETiOHY TOPIBHSIHO 31 CBITOBUMH TEMITAMH.

[Tpotsirom ycworo anamizoBanoro nepiony ACEAH mocnigoBHO migTpuMmyBaia
MO3UTUBHE CAJIbJI0 TOPTOBEIBHOTO OallaHCy, 110 € KIIOUYOBOK 03HAKOIO JOMIHYBaHHS
excropTHOoi opieHTarii. IIpore, cmocrepirasocss CKOpOYEHHS IHOTO IMO3UTHBHOTO
canpao 3 +124,48 mun gon. y 2020 poui go +66,58 maH mon. y 2024 pomi. Take
CKOPOYEHHSI € MPSIMUM HACIJIKOM BHUIEPEIXKAI0UOro 3pOCTaHHS IMIOPTY (TPUPICT
47,8% 3a 'sath pokiB) Hal excriopToM (ripupicT 39,3%). Lle siBule iHTEpIPETY€ETHCA
SK 1HAUKATOpP I1HTEHCUBHOTO I1HBECTHIIIMHOIO TIONMUTY Ha IMIIOPTHI PECypcH Ta
BUCOKOTEXHOJIOTIYHEe OOJIalHaHHs, HEOOXiJAHE ISl TMIATPUMKH  PO3IIHUPEHHS
BUPOOHUYUX MOTYKHOCTEH.

BHyTpinHbOperioHaibHUNM aHalli3 BUSIBISIE CYTTEBY MudeEpeHIlialliio, 0 BKa3ye
Ha 3MiHy ekoHoMiuHoro Janamahpty ACEAH:

B'etHam mnposiBUB ce0e sIK HaMOUIbII JAWMHAMIYHUM JpaiiBEp EKCIOPTHOIO
3pocTaHHs. Foro excropt 3pic Ha 43,3% 3a II'SITh POKIB, a iMIopT — Ha 45,1%. V 2024
poui B'eTHaM mpoJeMOHCTpyBaB HaBUIIMN PIYHUNA MPUPICT EKCIOPTY CEpell yCiX
kpain (14,2%), 3akpiIUIIOIOYM CBiM CTAaTyc $K KJIOYOBOI BHPOOHHMYOI 0Oa3u i
r100ambHUX JAHIIOTIB MMOCTABOK, IO MIBUIKO 3POCTAE.

Cinramyp 30epir a0conroTHE JiIepcTBO 3a oocsaramu (excropt 504,88 muH 1011,
iMriopt 457,61 M o, y 2024 p.), DATBEPKYIOYN CBOIO (DYHKIIIIO PEriOHATBHOTO
JIOTICTUYHOTO Ta PEEKCIOPTHOTO Xaly.

Tainana TakoX MPOJAEMOHCTPYBAaB BHUCOKI TEMIIM 3pPOCTaHHS EKCIOPTY Ta
HaWBUIIMN pupicT iMmopty (48,7%) cepen TphOX OCHOBHUX BUPOOHUUYUX EKOHOMIK,
M1IKPECTIOI0YY 3HAYHUI BHYTPIIIHIN MOMUT Ta 1HBECTUIIIIHY aKTHUBHICTb.

Manaii3is BUsSBHIIa HAMBUIILY CTIMKICTh €KCIIOPTY ITi]T Yac ri100aabHOI EKOHOMIYHOT
kopekuii 2023 poky, 3adikcyBaBlIM MiHIManbHUM BigHOocHMM cnapg (-1,5%), mio
CBITYUTH MPO CTAOLIBHICTH 11 KJIIFOYOBUX €KCIIOPTHUX CEKTOPIB.

AHaJi3 TOproBeabHOro 0ajaaHcy 3 KJIIFOUOBUMHU MAapTHEPAMH PO3KPUBAE OIMOJSPHY
3JIEKHICTh PET10HY Ta OO CTPATETr1uyHy OplEHTAIIIIO.

CIIA € naitoinbmmM punkom 30yty 11si ACEAH, 3a0e3neuyroun crabiaibHE Ta
3pocTaryde MO3UTUBHE canbao st Acoraiii. [ew nmpodiuur 3pic 3 145,98 muH nod.
y 2020 poui go 172,02 mun pon. y 2024 pori. Y 2024 poui excniopt g0 CIIA ckias
311,87 mun gon. mpu iMmopti 139,85 MiIH 1101, IO MIATBEPIKYE KPUTUYHY POJIb
CIIIA sk KIHIIEBOTO CIIOKMBAYa a31aTChKO1 MPOTYKIIIi.

Kutaii € KII090OBUM JDKEpeNioM IMIOPTY Ta HAWOUIBIIMM TOPTOBEIBHUM
nedpinurom s ACEAH. HeratuBae campgo Toprieii 3 Kutaem mornmuOmroeTses
MPOTSTOM YChOTO Tiepiony, 3poctatoun 3 -80,52 miH 1o7. y 2020 porti g0 -104,44 muH
noi. y 2024 pomi. Exciopt no Kuraro y 2024 pori cknaB 291,31 muH 1011, TO1 SIK
IMITIOPT cATHYB 475,76 miH nod. Lleit nucOananc BKazye Ha 3aJI€XKHICTh BUPOOHUYMX
exoHOMIK ACEAH BiJl KUTalICbKUX KOMIIOHEHTIB 1 CHPOBHHH.

['eorpadiunmii aHami3 YITKO OKPECIIOE JIB1 KIIOUOB1 OCI 3aJIEKHOCTI: BUPOOHUTY
3anexHIcTh Bia KuTato (4uepe3 IMIopT CUpOBUHM) Ta CIIOKUBYY opieHTarito Ha CIITA
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(uepe3 eKkcrmopT TroTOBOi MPOAYKINi), IO € BU3HAYAJIBHUMHU BEKTOpaMH s
CTPATEriuHOro IJIaHYBaHHS Ta MallOyTHHOTO PO3BUTKY PETiOHY.

BucnoBku. [locnimpkenns miaTBep/pkye, 1o 3oBHIimHA TopriBis ACEAH e
HaJIHHAM 1HIUKATOPOM SIK PET1I0HATBLHOTO, TaK 1 CBITOBOTO €KOHOMIYHOTO PO3BHTKY.
ArperoBaHa JIuWHaMiKa CBIIYUTH TMPO 3POCTAIOYY 3/aTHICTh PETIOHY IIBUAKO
BIJTHOBJIIOBATHCS Ticiag MIOKIB. CTPYKTYpHO, CIIOCTEPITAa€TbCS TMOCUIICHHS POl
BUpoOHUYMX 1eHTpiB (B'ernam, Tainann) 3a paxyHOK iXHBOI aKTHUBHOI 1HTerpamii y
CBITOBY TOPTIBJIIO, IO CYIPOBOMKYETHCS HEOOXITHUM 3POCTaHHSIM IMIIOPTY.
[TozutuBHuil ToproBensuuil O6amanc ACEAH, He3Bakaioud Ha HOro CKOpPOYEHHS,
30epirae perioH sIK BaKJIMBOTO HETTO-TIOCTadaJIbHUKA TOBAapiB HA CBITOBHM PHUHOK,
3a0e3neuyroun MiAIPYHTS JUIsl HOro MOAAIbIIOT0 €KOHOMIYHOTO 3pOCTaHHS.
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MNIIT'OTOBKA 31I0BYBAUIB ®AXOBOI IEPE ABUIIOI
OCBITH NEJATOT'TYHOI'O CIIPSIMYBAHHS 10
BIIPOBAI’)KEHHS IHTETPOBAHUX 3AHATH Y
PAMKAX MUCTELIBKOI OCBITHBOI I'AJTY3I
IIOYATKOBOI IIKOJIN

Biiauk OJuiena BiTajiiBHa
BUKJIaa4, CTICIIaIiCT BUILIOT KaTeropii, BUKJIaaa4-METOUCT

Bbecnaabko Jlecss AHTOHIBHA
BUKJIaa4, CTICIIaIiCT BUILOI KaTeropii, BUKIaaad-METOUCT

Cameawk Kamisia AnarosiiBHa
3100yBauka (paxoBOi OCBITH

Ilenso KOaianna BacuiiBHa
3n100yBauka (paxoBOi OCBITH

SInkannu €Brenisa IBaniBua

3n100yBauka (paxoBOi OCBITH

BCII «I'ymanitapHo-nienaroriynui paxoBuil kosnex MyKadiBCbKOTO J1€pKaBHOTO
yHiBepcuTeTy» M. MykadeBo, YkpaiHna

CyuacHa cuctema (axoBOi NEpenBHINOI OCBITU IMENArOTIYHOTO CIHPSIMYyBaHHS,
pedopmoBaHa BIANMOBIAHO 10 3akoHy Ykpainu «IIpo ¢axoBy nmepenBuIiny oCBITY» Bij
2020 poky Ta Konnemnmii peamizaiii aepaBHOI MOMITUKU y cdepl pepopmyBaHHS
3arajJpbHOI CcepenHboi OCBITH Ha mepiog a0 2029 poky, BU3HAYAE IMiJITOTOBKY
3100yBadiB SIK TIporec (GopMyBaHHS MPAKTHKO-OPIEHTOBAHUX KOMIIETEHTHOCTEH,
CIpsIMOBaHUX Ha aganTarito 1m0 BuMor HoBoi ykpaincekoi mkonu (HYII). V
MHUCTEIBKIA OCBITHIM Tally31 MOYaTKOBOI INIKOJIM 1HTETPOBAHI 3aHATTS HaOyBalOTh
0COOJIMBOrO 3HAYEHHS fAK 3acid CcuHTE3y O00pa3oTBOPYOro, MY3WYHOIO Ta
TeaTpaJbHOTO MUCTEITBA 3 IHIIUMHU ITUCIUILIIHAMHU, IO JO3BOJIIE CTBOPIOBATH
MOJIMOJIATIbHE CEPEIOBUIIE 1T PO3BUTKY €CTCTHYHOTO CHPHHHSATTS, TBOPYOTO
MOTEHIIATy Ta €MOIIMHO-IIIHHICHOTO CTaBJICHHS JI0 CBITY y MOJIOJIIUX IIKOJSPIB.
Sxmo TpamWiiiiHa TIATOTOBKA aKICHTYBaJla 130JIbOBAaHE BHBYCHHS MHCTCIIBKUX
JTUCHUIUTIH, TO kKomrneTreHTHicHUU miaxing y HYI nepenbauae ribpumni dopmu, ae
1HTerpailisi 3 MPUPOJO3HABCTBOM, MOBOIO UM MATEMAaTHKOKO TIOCHIIIOE XYJI0XKHBO-
oOpa3He MUCJICHHS, CIPHIOYN (DOPMYBaHHIO HACKPI3HUX KOMIIETEHTHOCTEH, TAKUX 5K
KyJbTypHA 1IEHTUYHICTh Ta KpUTHUHE CripuitHATTSA [1, ¢. 190].

Ile#t mporec y3romkyeThes 3 Jlep’kaBHUM CTaHIApPTOM IMOYATKOBOI OCBITH, i€
MUCTEIIbKA TaTy3b MO3UIIIOHYEThCA SIK cepa, 110 3a0e3neuye JOCATHEHHS pe3yJIbTaTiB
HaBUYaHHS 4Yepe3 IHTETPOBaHI 3aHATTS, CIIPSMOBaHI HA CTBOPEHHS XYI0XKHIX 00pasiB,
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IMITpOBi3alliio Ta pedIeKCiio B MUKIIPEAMETHOMY KOHTEKCTI [2, ¢. 212]. Teopernuni
3acaau JIEMOHCTPYIOTh, IIO Taka MiATOTOBKA MEPETBOPIOE TEOPETHUYHI 3HAHHS Ha
MpaKTUYHI HABUYKHU IUIAHYBAHHS 3aHsTh, A€ y4HI |—4 KJaciB MOJENIOIOTh Ka3KOBI
CBITH 3 €JE€MEHTaMU MaJIOBaHHS, MY3UKU Ta POJIbOBUX IrOp, CTUMYJIIOIOUHU YSIBY Ta
koomepaiito [3, c. 99]. Hanpuknazn, y GinapHux ypokax "MuctentBo i mpupoza"
3100yBadl OCBOIOIOTH METOAMKH, IO JO3BOJIAIOTH IOEAHYBAaTH OOPa30oTBOPUE
MUCTEIITBO 3 €KOJOTIYHUMHU TEMaMH, CTIPUSIOYHA TAPMOHITHOMY PO3BHUTKY JUTHHH SIK
cy6'exta TBOopUoCTi [4, c. 15].

OpHak BIpOBAJKEHHS IHTETPOBAHUX 3aHAThH Y MIATOTOBII CTUKAETHCS 3 IEBHUMU
OOMEKEHHSAMM: HEJOCTaTHHOI MaTepialbHO-TEXHIYHOIO 0a3010 perioHaIbHUX
KOJIe/DKIB, (parMEHTApHOIO KOOPJAMHAINIEID MDK JUCHUIUIIHAMA  METOIUKH
MUCTEIBKOI OCBITU Ta UJAKTUKH, a TAKOX pU3UKaMH (popManbHOI 1HTErpalli, Koiau
MHUCTEIbKI €JIEMEHTH BUKOHYIOTH JIMIIE UTIOCTpaTUBHY (yHKII0 0e3 TriInmboKoro
cuHTe3y. €Bponeicekuii nocBij, 30kpema pamka Key Competences for Lifelong
Learning, umocTpye, MmO eQEeKTHBHA MIATOTOBKA pEaI3y€eThCA 4Yepe3 MOAYJIbHI
MPOrpamHu 3 AKLEHTOM Ha pediiekcito, ae nudpoBi maaTdopMHu IJisi CTBOPEHHS KOJIaXIB
YM BIPTyaJbHUX BUCTaBOK JOMOBHIOIOTh TPAJULINHI XyA0XKHI IPAKTUKH 5, ¢. 341]. B
YKpaiHChKOMY KOHTEKCTi, BpPaxOBYIOYM BHKJIMKH TIOCTBOEHHOTO BIJIHOBJICHHS,
MIAroToBKa HaOyBae peaOuUTITalIiHOIO aClEeKTy: IHTETPOBaH1 3aHATTS 3 €JIEMEHTAMHU
apT-Teparii T03BOJIAIOTH 3400yBauaM MOJETIOBATH YPOKM Ha TEMH KyJIbTYPHOI
CHAAIIMHA YU MUPY, HOPMYIOUH eMOIIIHHY CTIHKICTh Ta emmnarito [1, c. 195].

KirouoBl KOMIOHEHTH NIATOTOBKH OXOIUIIOIOTH: TEOPETUYHE OOIPYyHTYBaHHS
MPUHILMIIB 1HTErparii B MUCTEIbKIN Traiy3i; MpakKTHYHI MOIYJ 3 MOJECIIOBaHHSIM
OlHApHUX Ta MPOEKTHUX 3aHAThH; MENArOTiYHI MPAKTUKUA B MIKOJAX I ampooarrii
Mozeneli; pediekCuBHI ceMiHapu JJIs aHaii3y Ta kopekirii. L1 enemenTu 30arauyroTh
npodeciiiHy KOMIIETEHTHICTh 37100yBaviB, TOTYIOUH iX 110 podii pacumitaropis y HYIII,
7€ MHUCTEI[bKA Tajly3b MEPETBOPIOETHCA HA KaTajai3aTop 1HHOBALIIHOIO PO3BUTKY.
Taxum 4MHOM, BCTYITHUN OTJIS aKIEHTYE, 110 MIATOTOBKA 10 IHTETPOBAHUX 3aHSThH €
CTpAaTETrIYHUM IMPOLIECOM, OPIEHTOBAHMM Ha (POPMYBaHHS AaJalTUBHOTO MENarora,
31aTHOTO [0 CHUHTE3y MHCTELTBA, OCBITM Ta CYYaCHUX BHKJIHMKIB Y
€BPOIHTETpaL[IiHOMY MIPOCTOPI.

Metorwo poOOTH € TeopeTHYHE OOTPYHTYBAaHHS Ta MPAKTUYHE MOJEITIOBAHHS
MIArOTOBKH 37100yBayviB (haxoBoOi epeABUIIOI OCBITH MEAATOTIYHOrO CIIPSMYBaHHS 10
BIPOBA/DKCHHS 1HTETPOBAHUX 3aHITh Y MHCTEIbKIM OCBITHIM Tally3l MOYaTKOBOI
IIIKOJIM, 3 aKIeHTOM Ha (OpMYyBaHHS METOAMYHOI KOMIETEHTHOCTI JJIs peaiizaiii
npunnumiB HYII. I meTa mocsraeTbcs depe3 CUCTEMHHMM aHaji3, A¢ IHTerpallis
TPAKTYEThCS SIK YMOBHA MOJIEb: SKIIO 37100yBadi OCBOITh TiOpUIHI METOJIUKH B
paMKax OCBITHBOI IPOrpaMu KOJIEJUKY, TO 1€ 3a0e3MeYnTh €(EeKTUBHE CTUMYIIIOBAHHS
TBOPYHMX KOMIIETEHTHOCTEH YUHIB Uyepe3 MDKIIPEAMETHI poekTH [2, ¢. 213].

3aBAaHHS  OXOIUIIOIOTH: XapaKTEpUCTUKY TEOPETHMYHUX 3acaja  1HTerparii
MUCTEUBKOI Traly31 3 IHIIMMH AUCIUIUTIHAMH; OITUC IHCTPYMEHTIB Ta (JOpM MiATOTOBKU
B (axoBiii mepeaBuilei OCBITI; aHaIl3 MPAKTUYHUX MOJCJICH BIPOBAKEHHS,
dbopMyIIIOBaHHST PEKOMEHJAIliN JJis BJOCKOHAJIEHHS OCBITHIX TmporpaMm. Taka
CTPYKTypa HE JIUIIE peallizye METy, aje i 3abe3neuye i NpUKIagHy CIPSIMOBAHICTD,
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CIIPHUSIOYM TIepeX01y B yHIPIKOBaAaHUX KYPCIB JI0 1HIMBIAYyalli30BaHUX TPAEKTOPIH, 1€
1HTErpOBaHi 3aHATTS CTAIOTh OCHOBOIO MPO(ECIHOTO 3pOCTaHHs Mearora.

Martepianu nociipkeHHs: 0a3yloThCs HA HOPMAaTHBHO-TpaBoBii 6a3i (Ctanmapt
¢daxoBoi mepeABHUINOI OCBITH, THUIIOBI OCBITHBO-MPOQECiiiHI mporpamMu  Jis
crnemianbHocTi 013 [TouaTtkoBa OCcBiTa), HAYKOBIH JiTEPaTypl 3 METOJUKH MUCTEILKOT
OCBITM Ta JWJAKTHKW IHTETPATHBHOTO HABYAHHS, a TaKOX MPUKIAIAX OCBITHIX
nporpaM MefaroriyHux koJjiemkiB. OCHOBHUM aKLEHT POOUTHCS Ha JKEpemnax, M0
B1JI00pakaloTh CyYacHi TEHACHIIT, HAMPUKIaa, MOJIEJI MATOTOBKH J0 IHTETPOBAHOTO
HaBYaHHSI B MHUCTeNbKIM Tamy3i [1, c. 191]. JlomaTkoBo 3alydeHO MPHUKIAIH
€BPOIEUCHKUX MporpaMm, aJanToBaHi JO0 YKpaiHCHKOTO KOHTEKCTY, JI€ I1HTerparis
peani3yeThes uepe3 MiKIpeaMeTH1 miaxoau, Taki sk STEAM-ocsirta [3, c. 100].

MeronooriyHa OCHOBA CIIUPAETHCA HA KOMIIETEHTHICHUHN Ta CUCTEMHUN MAXOHU,
Jie IHTETPOBAH1 3aHATTS PO3IJISJIAIOTHCS SIK IHTETPATUBHUN €JIEMEHT MeAarorivHoro
mpoiiecy. 3aCTOCOBYIOTBCSI TEOPETHYHI METOAM aHallidy Ta CHHTE3y JJid
OOTpyHTYBaHHS KOHIEMIIIN 1HTerpalii MUCTEI[LKOI rajly31 3 IHIIUMHU JUCHUILTIHAMU, a
TaKOXX MOJICTIOBaHHS I PO3POOKH CIICHApiiB 3aHATh, HANPHKIAA, CTBOPCHHS
"My3U4YHOT0O KOJaxy npupoau" st 2-ro Kiacy 3 eJIeMEHTaMH oOpa3oTBOPUYOTO
MHUCTEITBA Ta MOpUpojo3HaBcTBa [4, c¢. 15]. YmoBu peanizaiii nependayaroTh
MOCTATHUIM TMIAX1A: TUTAHYBaHHS TEMHU 3 YypaxyBaHHSAM pe3yjIbTaTiB HaBYAHHS,
AKTUBHICTh Y TPyIOBOMY (pOpMaTi 3 BUKOPUCTAHHAM JOCTYITHUX PECYPCIB, pedIieKcis
yepe3 00roBOpPEHHsI CTBOPEHUX MPOIYKTIB [5, c. 342].

EMmipuyHi MaTepianu 4epraroThCs 3 THIIOBUX MIPOrpaMm MiJArOTOBKH, /1€ MUCTEIIbKa
KOMIIETEHTHICTh TOEJHYETHCS 3 IHIIMMU HACKPI3HUMH JIHISMH, JIO3BOJISIOUU
31100yBavyaM OCBOIOBATH 1IHCTPYMEHTH JIJIs Bi3yai3allii MPOEKTIB, TaKl AK MaTGopMu
ISl TU(POBOTO MallIOBAaHHSA YM ayaio-pelakTopu. TakuM YMHOM, MaTepialid Ta
METOAM 3a0e3MeuyloTh TEOPETHYHY OCHOBY /IS TMPAKTUYHOTO MOJIEIIOBAHHS,
OpIEHTOBAHOTO Ha (POPMYBaHHS METOAUYHOI MalicTepHOCTI B koHTekcTi HYIII.

PesynpTat TEOpeTHYHOTO aHami3y Ta MOJENIOBaHHS JIEMOHCTPYIOTh, IO
MIArOTOBKAa 3/100yBadiB JO 1HTErPOBAHUX 3aHATh Yy MHCTELbKIM Tally3l CHpHUsE
(hopMyBaHHIO KOMILJIEKCHOT ~METOJUYHOI KOMIIETEHTHOCTI, OpPIEHTOBAHOI Ha
CTBOPEHHSI IMHAMIYHUX OCBITHIX CEPEAOBHUIL. 30KpeMa, po3po0IIeH] MOeNl O1HapHUX
YPOKIB JTO3BOJISIOTH MOETHYBATH 00Pa30TBOPUYE MUCTEITBO 3 MOBHUMH TTPAKTUKAMH,
CTUMYJIIOIOYH XYy A0KHhO-00pa3He MOBJICHHSI Yepe3 CTBOPEHHS aCOIIaTUBHUX KOJIAXKIB
gy IMIpoBizoBaHuX HapaTuBiB [3, c¢. 101]. KirodoBi moneni BkiItO4aroTh: OiHApHI
3aHaTTA "TeaTp TiHeH y Kasmi" 3 IHTerpaii€ero JitepaTypu; mpoektHi popmu "Emortii B
KoJbopax" 3 eleMEeHTaMH TICHXOoJjorii; riopumni ypoku "Mysuka Ta mpupoma’ 3
BUKOPUCTAHHSAM MPOCTUX NMU(PPOBUX THCTPYMEHTIB [4, c. 13].

Oo6roBopenns mux mojeneit y konrekcti HYII migkpecitoe, mo inTerpaiist He
BUTICHSIE TPAIUIIAHI METOJIM MHUCTEIBKOTO HaBYaHHA, a 30aradye iX, CTBOPIOIOYU
MPOCTIp IS TOJIMOJAIBHOTO CHOPUHHATTS, J€ 37400yBaul MEpexXoisiTh Bif
TEOPETUYHUX CXEM JI0 CUMYJISLINA peanbHUX ypokiB [2, c. 215]. Hanpuknan, y moaemi
"IHTerpalis sIK CTUMYJ KpeaTUBHOCTI" 3700yBadi JpPyroro Kypcy BUKOPHUCTOBYIOTh
(ONBKIOPHI MOTHUBHM JUIsl CTBOPEHHS IHTEPAKTHUBHUX KOJXIB, IO pPO3BUBAE
acolllaTUBHE MMCIICHHS Ta KyJIbTypHYy uyTiuBicTh [5, c. 343]. IlopiBHsiHO 3
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130JIbOBaHUMHU  (hOpMaMM, Taka IHTErpallis PO3IIUPIOE MOXKIMUBOCTI: 3700yBayi
MOJIETIIOIOTh 3aHATTS 3 €JIEMEHTaMU BIPTyalbHOI PEANTbHOCTI ISl TeaTpajibHHUX
IMOpOBI3aIliii 4YM TPOrpaMyloTh NPOCTI aHIMalii B JOCTYNHUX pedaKTopax,
y3rO/KYIOUUCH 3 MPUHILIMIIAMU HACTYITHOCTI Ta 1HAMBIXyam3amii [1, c. 197].

OOroBOpeHHSI TaKOX TOPKAETbCS OOMEXKEHBb: Yy PErioHaJbHHUX KOJIE/DKax Opax
pecypciB BuMarae aaantamii 10 oduaitH-popM 3 BUKOPHUCTAHHSM TPAJAULIHHUAX
MatepiaiiB, SK ManepoBi KOJIAX1 YU aKyCTHYHI iMIipoBizaiii [3, ¢. 102]. €Bpomneiichki
anaioru, nomioni go  DigCompEdu, mnpomnoHyiOTh  MOCHUJIEHHS  uepes
MDKIMCIMIUTIHAPHI MOy, Hanpukiaa, AR-gonatku nis Bizyaizaiii MUCTEIIbKUX
o0paziB y npupoao3HaBcTBi [4, c. 18]. [IpakTuuH1 MOl UTIOCTPYIOTh Mepexia Bij
TEOpii M0 3acTOCyBaHHSA: 3700yBadi, MOJEIIOIOYM YpPOKH, (POPMYIOTH HaBHUKH
dacwmiTarlii, 16 MUCTEIbKI €IEMEHTH CIYTYIOTh MOCTOM JI0 1HIITUX JAUCIUIUIIH [2, C.
216]. ETnuni acrnekTtd OOroBOPIOIOTHCS uUepe3 1HTerpaiiro TeMm "[HKIIO3UBHICTH Y
MHUCTEINTBI", e MIATOTOBKA aKIIEHTY€E Ha JIOCTYITHOCTI JUIs BCIX Y4UHIB [5, ¢. 344].

[TopiBHANBHUI aHaNI3 3 TEXHOJOTIYHOIO Taidy33l0 BUSBISE MOTEHLIAN CHHEPTIi:
€JIEeMEHTH KOHCTPYIOBaHHS TIOMOBHIOIOTh MUCTELbK] TPakTUKH, popmyroun STEAM-
MOJTyJIi, JIE TBOPYICTh CTA€ OCHOBOIO JIJIsSl IHHOBAI[IMHOTO MUCJICHHS. SIKIIIO MiArOTOBKA
MOEHY€E TEOpPETHUYHE OOTPYHTYBaHHS 3 MOJETIOBAHHSAM, TO 1€ CHpPUSE CTIHKOMY
PO3BUTKY KOMIIETEHTHOCTEH. TakuM YHMHOM, pe3yJbTaTH OKPECIIOIOTh CTpaTeriuHi
HaIpsIMU, /1€ MOZEJIl IHTErpalli NepeTBOPIOIOTHCS HAa IHCTPYMEHTH JIsl pe(pOPMYBaHHS
MeJIaroriyHoi OCBITH.

BucnoBku. Iligroroska 3100yBauiB (paxoBoi nmepeaBUIOI OCBITH MEAAroriyHOro
CIpsIMYBaHHS JI0 BIPOBA/PKEHHS IHTETPOBAHUX 3aHATh Y MUCTEIIbKINA OCBITHIN Taiys3i
€ (dyHIaMEHTaJIBbHUM BEKTOPOM MOJIepHi3amii MpodeciiHol MiATOTOBKH, IO
BinoBigae npuHiunaM HYIII Tta eBponelcbKUM OCBITHIM CTaHAapTaM. TeopeTuyHe
OOTpYHTYBaHHSI Ta MOJICTIOBAHHS JEMOHCTPYIOTh, IO TiOpumHi (GopmMu HE JwuIiie
MOCWJIIOIOTh METOJUYHY KOMIIETEHTHICTh, ajie i GOpMyIOTh IIeAarora sik IHHOBaTopa,
OpPIEHTOBAHOTO HA TAPMOHIWHUNA PO3BUTOK TUTUHU. OCHOBHI BUCHOBKH: 1HTErparis
CIyry€e KaTaji3aTopoM TMOJIMOAAJIBHOTO HaBYaHHS, 30aradyr4u HACKpIi3HI
KOMIIETEHTHOCTI; PO3IIMPEHHS MPAKTUYHUX MOJYJNIB Yy MporpaMax KoOJIEIKIB
3a0e3neuye METOAMYHY MAaWCTEpHICTh; TIOpHUIIHI MOJENl ONTHUMI3YIOTh MpPOIIEC,
BpPaxOBYIOUH perioHalibHI 0co0auBocCTi [3, c. 103].

[lepcriekTHBY TOJANBIINX TOCTIHPKEHb BKIIOYAIOTh TEOPETUYHE MOTJIMOICHHS
pOJIl IITYYHOTO IHTEJIEKTY B IHTETPOBAHMX MHCTEIBKUX 3aHATTAX Ta PO3POOKY
TUTIOBUX MOJYJIB JUIsi (PaXxoBUX KOJICKIB. Y MIACYMKY, SKIIO (daxoBa MepeaBuIa
OCBITa 1HTErpy€ NPHUHIMIHN CUHTE3y, TO TMEJAroriydi KOJEIKiI MEepeTBOPSATHCS Ha
IEHTPU KPEATHBHOI MIATOTOBKH, CIPUSIOYH KOHKYPEHTOCIPOMOXHOCTI OCBITH B
KOHTEKCTI €BpOIHTETparlii.

Cnucoxk jgirepatypu
1. IToGepenpka B. B. YopoBamkeHHs B NeaaroriyHux KojemKax MeaaroriaHux
YMOB Ta MOJIEJ MiITOTOBKM BUUTEIIB OYATKOBOT OCBITH 10 IHTETPOBAHOT'O HABUAHHS
yuHiB // Ilegaroriuni HayKu: Teopis, 1CTOPisl, IHHOBaLIWHI TexHoaorii. — 2021. — Ne 4
(108). — C. 190-201.
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IHTET'PALIISI KOMIT'IOTEPHUX TEXHOJIOI'TA Y
HPOLHEC HABYAHHA MATEMATUKHA

Bunapuyuk Codisa CrenaniBHa,

6akanasp crnerianpHOCcTi 014.04 Cepenns ocBita (MaTemaTuka),
BinHuLbKUi 1ep:kaBHUN NTEAAroriYHUN YHIBEPCUTET

iMeH1 Muxaiina KoiroOuHchkoro

Jlyuko Anacracis ImuTpiBHa,

6akanasp cremianbHocTi 014.04 Cepenns ocita (MaTtemaTuka),
BinHuLbKUM JepKaBHUM NeAaroriyHuid yHIBEpCUTET

imeHi Muxaitna KomroOmHCHKOTO

Ilaxina Ipuna IQpiiBHa,

KaHAUAAT IeAaroriyHuX HayK, JOICHT, JOLICHT
BinHULBbKYM JepKaBHHUM NeAaroriyHuil yHIBEpCUTET
iMeH1 Muxaiina KomroOuHcbkoro

Marematuka HaJIeXUTh 10 Tiel GyHIAMEHTAIbHOI HAayKH, SKa € JyXKe
abCTpaKkTHOMO, IO TIepeadayae BeJIMKI KOTHITUBHI TPYAHOI B ii 3acBoeHHi. MeTonu
HAaBUYaHHS JIOCI HAroJIONIyBaJld HAa TIOBEPXHEBOMY BIITBOPEHHI Ta CIMPAJUCS Ha
BUKOPUCTaHHSA (popMaIbHUX CHMBOJIIB. DaKTUYHO BOHU BHSIBHUIIMCS HEaJCKBATHUMH
JUTSI TIMOOKOTO KOHIIETITYaIbHOTO PO3YMIHHS, OCKUTBKH HE BUKJIMKAIOTH TOCTATHBOI
edextuBHOCTI. OMHA 3 OCHOBHMX TEHACHIIA MOJEpHi3allii MaTeMaTUYHOI OCBITH
BU3HAYAETHCS TUM (PAKTOM, [0 CYCHIJIBCTBO Ta OCBITA MIBUIKO IIU(PPOBIZYIOTHCS, — 11€
BIPOBAKEHHS KOMIT IOTEPHUX TEXHOJIOT1H B OCBITHIN MpoLec.

KoMm’roTepH1l TE€XHOJIOTII BUKOHYIOTh (DYHKIIIO HE JIMIIE aBTOMAaTU3allli
CKJIQIHUX OOYMCIIEHb, a U K MOTY)XHHH TUAAKTUYHUN THCTPYMEHT, IO TPOIOHYE
MOXJIUBOCTI ~ BI3yaJlbHOTO,  MOJIEIIOIOUOTO Ta  IHTEPAKTUBHOTO  BHUBUYCHHS
MaTeMaTUYHUX 00 €KTIB, BIJHOCHH 1 TpolieciB. TpaHcdopmallis OCBITH TOJIATAE y
nepexoi BiJ CTaTUYHUX (OpM TpencTaBlieHHsS 3HaHb (HampukiIan, (iKCOBaAaHUX
rpadikiB y MiIpyYHUKaX) IO IHTEPAKTUBHUX Ta JUHAMIYHUX Mojeneil. CucreMu
TUHAMIYHOI TeoMeTpli ab0 KOMITIOTEpHOi anreOpu M03BOJISIOTH MAaHIMYJIIOBATH
napamMeTpamMu 00’€KTHHX aCIEKTIB y PEKHUMI PEaIbHOTO Yacy Ta JOCATaTH €(eKTy,
SKUW 11 3MIHA CHPHYMHSIOTH. TakKMM YHHOM, 1€ PaJUKaIbHO TpaHCHOpPMYE pOIIb
CTyJICHTa B TIPOIIECi HAaBYaHHS BijJl MTACHBHOTO JI0 aKTUBHOTO E€KCIIEPHMEHTATOpa Ta
TBOPIIS 3HaHG [ 1, c. 94].

VY 1iif cTaTTl pO3rIIAIa€ThCA CIpoda aHaII3y IUAAKTUYHOTO MOTEHIIaTy Cy4YacHUX
KOMIT FOTEPHUX TEXHOJIOTIH Ta IMONIYKY OCHOBHHX CTpaTeTid iX BUKOPUCTAHHS IS
M1JIBUIIICHHS €()eKTUBHOCTI BUKJIAJaHHS MaTeMaTUKU. 30KpeMa, BOHA 30cepe/KeHa Ha
CTpATeTifx, TMOB’SI3aHUX 3 TMIABUIICHHSAM PIBHA HAOYHOCTI, 1HWBITyaTi3aIli€io
OCBITHBOTO TIPOIIECY Ta 3MIIHEHHSIM MDKIPEIMETHUX 3B’ SI3KiB.

Komm’torepui Texnosorii (KT) HamawTh MUPOKI MOMXJIUBOCTI HE JIMINE JJIs
IUHAMIYHOI Bi3yanizamii, ajme ¥ /i TepcoHali3allii OCBITHBOTO TMPOIECy Ta
omTuMi3ailii 3BOPOTHOTO 3B’si3Ky. JJIs CIpOIeHHS TEPEeBIPKU 3HAHb, MPOBEICHHS
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OTMUTYBaHb Ta 300py JaHUX PO YCHIIIHICTh YUYHIB 100pe BUKOPUCTOBYBATH OHJIAMH-
cepsic, Takuii ik Google-Forms.

Google-Forms — 11e 6€3KOIMTOBHUN ITHCTPYMEHT Y XMapax, CTBOPEHHI KOMITaHI€I0
Google, sikuii € gactuHo0 makery Google Workspace. Moro ronoBHe npu3HaueHHs —
HMIBUAKE Ta 3py4YHE CTBOPEHHS, TNOIIMPEHHS Ta YNPaBIiHHA OHJIalH-hopMamu,
ONMUTYBAHHIMH, aHKeTaMu 1 Tectamu. CepBiC [103BOJISIE KOPHUCTyBauyaM JIETKO
po3pobuiaTH HhopMHU, OOMparouM Pi3HI TUIK MHUTaHb (3 BapiaHTaMU BIAMOBiIL (BUOIp
OJIHIET IPaBUJILHOI BIAMOBI1), Mparopili (BHOIp JEKIILKOX MPaBUIBHUX BIAMOBIACH),
CIaHUM CIHCOK, 3aBaHTaXeHHs (ailry, JIiHIMHA IIKana, TaOJauIld 3 BapiaHTaMHU
BIJIMTOBIJICH, CiTKa MPAIOPIIiB, 1aTa, 9ac, BBEJACHHS TEKCTY 3 KOPOTKHMH BiAMOBIISIMH,
ab3ar) 1 30mpaty BIAMOBIAI JrOAEeH B omHoMy wMicii [2, c. 190]. 3i06pani maHi
aBTOMATUYHO 30epiraroThCsi 1 MOXYTb OyTH MHUTTEBO CHHXpOHi30BaHi 3 Google
TaGnusmMu 17151 MOAANBIIOTO JETATBHOTO CTATUCTUYHOTO aHAII3Y.

Jns npuknany HaBegemo Google-Forms s mepeBipkd 3HaHb YYHIB 3 TEMH
«I"'eomeTpuuHi Qirypu, ix eIeMEHTH Ta BIACTUBOCTI» (puc. 1), sika MICTUTB 9 pi3HUX
THIIIB 3aMTUTaHb.

‘ » A 4. BcTaHoEITE BignoBigHicTE:
— . __ Mpomwnensi _
\'-.. //-, Diarosans Bucota JE— LenTp OcHoza
A \ 4
v Poug O O ] O
Kaono D D
FeoMeTPUYHI dirypu, iX eneMeHTH Ta i O O O o 0
BNacTtuBoCTI — O O O O O
rom.shahing@gmail.com 3rinvTi ofnikoesi zankc fer N
lapanenorpam
B3 Eauwme Tinesu sn g ? O O O O O
wa (*) ywazye, Wo 3anuTaxHA oboe'Aakose
5. YeTaHoRiTe BignosigHicTs Mix iryposo Ta i enacTreicTo *
ONETYEEHHA
He mae wymiz i S ¥ei cToposm S
cropin Tpw kyTH pimsi Jfiaroxant
1. Axa = HaseAsHUx Diryp Mas gei pieddx SiNeny cTopoHi?
Keagpar : : :
() Keanpar
. TpmkyTHIK O O O O
() Kono
I:I Figsoteapetmi TRHKYTHHK Kano @] @] (@]
O Mpamaryrsmg MpAMakyTHIR @) O ®)
|:| Tpaneuia
6. Ha roguHHIKy CTRiNKK yTEOPIOKITE NpamMIAi kyT. Aka ye mome ByTi
2. DBepiTe yoi NpaEMneH] TEEDAMEHHS NpO KEAAPAT: 3 Ban FOAMHE, SKLO CTRINKK HANPAMNEH] B Npasy cTopoky?
D ¥ wEan Bei CTOPOHM pisdi
] ¥ xsanpara e niwe cava piaroHans
D ¥ kBN, BCi KYTH NpAMi

7. BKawiTe JaTY NPOXOAMEHHA TECTYBAHHA

[ ¥ kean;

D ¥ wBanpata aci kyTH pizHi

}OTHAEHHI CTOROHH NEpanenssi

LLEUER-

3. Crinsku giaroHansi Mas n'ATHeyTHYR? (Bignosigs sanwwite ywhpo)
8. MoRcHW CEOIMK CNOEEMW: HMK KBAAPAET EiQpisHRETECA Big
NpAMOKYTHUKET

213 BigNOBIAL

Puc. 1. Google-Forms ayis nepeBipku 3HaHb yuHiB 3 TeMu «I eomeTpuuHi Qirypu, ix
€JIEMEHTH Ta BJIACTUBOCTI», aBTOp Jlyuko A. .
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KT Takox 3HayHO 30UIBIIYIOTH HaAOIp IHCTPYMEHTIB I CTBOPEHHS Ta
PO3MOBCIOJKEHHSI HABYAJIbHUX PECYpCIB, 100 CTBOPIOBATH OYKJIETH, IJIaKaTH,
iHbOpMaIliiiH1 JTMCTIBKH Ta 1HII ApyKoBaHi abo nudposi pedi. Mu BUKOPHCTOBYEMO
1HTepaKkTUBHI rpadiuHi THCTpyMEHTH, Taki sk oHjaiiH cepBic Canva abo desktop
nporpamy Microsoft Publisher.

Canva — ue Oe3komrToBHa miardopma st rpadiyHOro Iu3aiiHy, 1€ MOXHa 0e3
3yCHJIb CTBOPIOBATH MpoQeciiHO-TpuBabIMBI OpOITypH, Claiiau, TiakaTd Ta iHIIE.
CepBic nponoHy€e MIHUPOKUH CIIEKTP BI3€PYHKIB, MIPUQPTIB, CXEMH KOJIHOPIB, 1€ MOKHA
pO3pOOJIATH €JIEMEHTU JJI CIPOILEHHS HaJallTyBaHHS KOHQIrypalii KOHTEHTY
BIJIMOBIIHO J10 MOTped KopuctyBada. Canva [03BOJII€E TPAIIOBATA Pa3oM Hall
JOKYMEHTOM, TaK L0 JEKUIbKa KOPUCTYBa4YiB MOXKYTh peJlaryBaTH HOro B pealbHOMY
gaci 1 OTpUMyBaTH OHOBJICHHS.

Microsoft Publisher — 1e HactiiibHa mporpama Juist BEpCTKU Ta myOJikarlii, sika
BxoauTh 10 makera Microsoft Office. Publisher nosBonsie cTtBoproBatu OyKieTH,
JUCTIBKA Ta IHOI JPYKOBaHI MaTepialyd 3 BHCOKMM pIBHEM KOHTPOJIIO Haj
oopmIIeHHSIM, MakeTOM Ta cTwieM. [Iporpama miATpuMye IHTETpaliio 3 1HIIUMU
npoaykramu Microsoft, mo 3abe3nedye Jerkuid IMIOPT TEKCTIB, TaOMUIb Ta
rpadiYHUX €JIEMEHTIB.

B ocBiTHROMY KOHTEKCTI BUKOpucTaHHs Canva abo Publisher nae 3mory yunswm i
BUKJIa/ladyaM MIBUAKO 0(hOPMITIOBATH HABYAJIbHI MaTepiaiu, iHpopMalliifHi OyKIeTH Ta
NOBIAHUKY. Taki IHCTPYMEHTH CIPHUSIOTh PO3BUTKY TBOPYUX HABUYOK, IIJIBUIIYIOThH
3aIliKaBJICHICTh y HaBYaHHI Ta JO3BOJISIIOTH OIEPATUBHO BHOCHTH 3MiHH a0o
JOTIOBHEHHS IO MaTepiaiiB, M0 € OCOOJIMBO BAKIMBUM IS OpraHizaiii mMpOeKTHOT
po0OoTu Ta mpeseHrtamil. s npukiamy HaBoAMMO OYKIET CTBOPEHHI Ha OHJIAMH
cepgici Canva Ha TeMy « Sk uucia fonomararoth onucatu Gopmy 1 po3mipu Girypu?»
(puc. 2), AKAN MOXHa MIEPETTISIHY TH 3a aZpecoro
https://www.canva.com/design/DAG1 1xrkE7E/b8UXj33Ptv7BX- 2erkpPA/edit,
po3pobienuit aTopom Jlyuko A. .

4 e g
_/-\.// ’ . ~ ’ - 9 9 BukoHanu yuHi 5 knacy

. . \ Yucna — e He nMpocTo cyxi Ak umcna
LI 3HaKu yn hopmynn. BoHu — AONOMarawTb

. L &5 — DUIED I e B R onuCcaTm q,opug i
HEMERIE po3mipm dirypu?

Uncna B
reomeTpii

leomeTpia — Ue HAyka, WO BWBYAE
cdopmK, posmipy i nonoxeHHs oiryp Y

Bu CHOBOK Morunis-lNoginbcekoi MNMHa3il N22

KepiBHuk: Jlyuko A Ll.

X KOnu Mu ManioemMo Kono, BUMIpIo=Mo -
mprerzall CTOPOHY KBafpaTa YM 06UMCNICEMO
| BCi Ui BNACTUBOCTI MU MOXKEMO ONUCaTH nAouwy — MW HacnpaBAi He NpccTo
came YMCIaMK. Paxyemo, a Ni3HAEMO 3AKOHOMIpHOCTI
3aBASKM UACIBM MM MOXKEMO: Kpacu.
- GHRHBQTM TOYHI KPec/eHHs; Came TOMY MUCTELTBO i MaTa2MaTuka

« cTROpIOBaTH MacwTabHi Moneni 33BXAW NOPYY: XYAOXKHUK MANOE, a

BUAWHKIB, MOCTIB uu H3BITb

MaTeMaTuk obuucnioe — ane obuasa
CTBOPOKTbL WOCH TOUHE " npexkpacHe.

KOCMIUHUX anaparis,;

* MOpiBHIOBaTM (irypM 33 po3MipoM,
cdopmMoio, CUMETPIEID;

* 3HaX0AUTK 3aKOHOMIpHOCTI 7]
BiAKPUBaTHU HOBI BNMACTUBOCTI.

— =
Puc. 2. bykier Ha Temy «Sk yncna gornomararoTh onucatu GopMy 1 po3mipu
¢birypu?», ctBopeHHi Ha oHnaitH cepBici Canva, aBrop Jlyuko A. JI.
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CyuvacHi ocBiTHI Onoru (Hampukiaza, crBopeHi Ha matdopmi «Blogger» abo
cxokux CMS) cayryorb  epexkTuBHOIO  miaaTdopMmMoro g  MyOmikarii
MYJIBTUMEIIHOTO KOHTEHTY: BIICOYPOKIB, TUHAMIYHUX MOJENIel Ta, BIacHe, JIHKIB
Ha CTBOpeHI Tectu (30kpema, Ti * cami Google-Forms). Takum dYuHOM, BOHH
BUCTYMAIOTh SIK IIEHTP aKyMyJislii 3HaHb, 3a0e€3Meuyroud MOCTIHHUN JoCTyn A0
aKTyaJIbHUX MaTepialiiB Ta COpUsi04n (JOPMYBaHHIO OCBITHBOI CIIJIBHOTH.

[Tnardgopma Blogger Hanae kopucTyBayam iHTYITHBHO 3pO3yMUIHI iHTEepQEiic 1is
CTBOPEHHsI TOCTIB, HaJlAIITYBaHHS Ju3aiiHy OJOTy Ta YIpPaBIiHHS CTPYKTYpPOIO
nyoOumikamiii. Bukianaul Ta CTyJeHTH MOXYTh JIETKO JI0JaBaTH TEKCTOBI MaTepiaiw,
UTrocTpalii, Meaiadaiiig 1 HaBiTh IHTETPOBAHI €JIEMEHTH Il B3a€MO/I1i, 110 POOUTH
OCBITHIM mpoliec OUTbIII HAOYHUM Ta TUHAMIYHUM.

B ocBiTHROMY KOHTEKCTI Onoru Ha Blogger cnyryioTh HEHTpPOM HaKOIHMYEHHS
3HaHb, 3a0€3MeUylour MOCTIMHMNA JOCTYN A0 aKTyalbHHX MaTepiajiB, CTBOPIOIOUHU
0a3y g TUCTaHIIMHOTO HaBYaHHS Ta (POPMYIOUM aKTHUBHY OCBITHIO CIILIBHOTY.
Buxopuctansst 6J10TiB CIpHsie PO3BUTKY CaMOCTIHHOCTI, KPUTUYHOTO MHCIICHHS Ta
1u(poBOi TPaMOTHOCTI y4HIB, OCKITbBKA BOHH MAlOTh 3MOTY HE JIMINE CIOKHWBATU
KOHTEHT, a ¥ CTBOPIOBATH BIIACHI MaTepiajd Ta TUIMTUCA HUMHU 3 Kojeramu. Jlis
OpuKiIagy HaBomuMo Omor Ha Temy «['eomerpuuni ¢irypu, iX eneMeHTH Ta
BIIaCTUBOCTI»  (puc. 3), SAKWA  MOXKHAa  TMEPEeNIIHYTH 32  aJapecoro
https://geomfigury5class.blogspot.com, po3pobaenuii aBropom Jlyuko A. JI.

[eomeTpuyHI doirypum, ix

ernemMeHTn Ta BNacTUBOCTI
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Touka — Haiimpoctima (irypa, ocHoEa Behoro. BoHa He Mae poamipie. — i

Vsemsii 11 SK YKOJI TOJIKOIO Ha manepi.
Teonerpis — e He mPOCTO POSALT
‘MaTeMaTHEH DO TOIKH, JTiHil Ta

Puc. 3. biior Ha Temy «I'eomerpuyHi dirypu, iX eIeMEHTH Ta BJIACTUBOCTI»,
cTBopeHuit Ha miardgopmi Blogger, aTop Jlyuko A. JI.

Ipava — miHif, MO He Mae HI MOYATKY, Hi KiHIA. BoHa HeckiHdeHHa B
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CyuacHi HaBuaJibHI T1aTGOpMU, Taki sk Padlet, BiikpuBarOTh MIMPOKI MOKIUBOCTI
JUTSI IHTEpAaKTUBHOI OpraHi3arii OCBITHROTO TMpoIlecy Ta KoJekTuBHOi mparii. Padlet —
1[I OHJAWH-CEpBIC, SKUU JI03BOJISIE CTBOPIOBATH IU(MPOBI «IOIIKW», Ha SKUX
KOPHCTYBaul MOXYTb pO3MIIIYBaTH TEKCTOBI 3aMiTKH, 300pa)keHHs, BIJEO,
nocuiiaHHs, (pailyiu Ta IHTEpaKTUBHI €JIEMEHTH.

B ocBitHhOMy KoOHTekcTi Padlet BukopucToBy€eTHCS IS iHTepaKTI/IBHOFO
TPE/ICTABICHH 1H(1)0pMau11 CTPYKTYPYBAHH: HaBYATbHUX MaTepiais, MPOBE/ICHH
JTUCTAHIIIMHUX YPOKIB 1 ()OpMyBaHHS CHIJIBHOT 3a 1HTepecaMH Leii 1HCprMeHT
CIpHsiE€ PO3BUTKY IIUGPOBOI rPaMOTHOCTI, KpEaTUBHOCTI Ta HABMYOK CITIBIIpaIli cepet
Y4YHIB, OJIHOYACHO 3a0€3Meuyr0Yr BUUTENS ONEPATUBHUM JOCTYIIOM 0 pe3yJbTaTiB
poOOTH Ta aKTUBHOCTI TPYTIH.

Kpim inTepaktuBHOCTI Padlet 3abe3neuye 3py4yHy oprasizaifiro Ta apXiByBaHHS
MarepianiB. KoxkHa jgomika Moke OyTH CTPYKTypOBaHa y BHIJIA1 CITKH, CTOBIIIIB,
CIUCKY a00 KaHOaH-JOLIKH, 10 J03BOJIAE CUCTEMATU3yBaTH 1H(OpMAIIi0 32 TEMaMH,
3aHATTAMH a00 MPOEKTaAMU. Y YH1 Ta BUKJIaJlaul MOXKYThb IIBUJIKO 3HAXOAUTH MOTPiOH1
pecypcH, Jo/1aBaTi KOMEHTapl abo penaryBaTy JIOMKUCH, III0 pOOUTH OCBITHIM MPoOILIeC
OIBIII THYYKHM Ta aJanTUBHUM. Takui MiAXiA CHpHSE MATPUMII ITOCTIHHOTO
JOCTYIly O HaBYaJbHUX MaTeplajiiB, CTUMYJIOE€ CAMOCTIMHICTh Y4YHIB Ta (opmye
aKTUBHY HaBYAJIBHY CHiIBHOTY. JIJIs MpUKIIamy HAaBOJAMMO OHJIAMH MPOCTIP HA TEMY
«Bigcotkm»  (puc. 4), SAKMi = MOXHA  TEPErNIAHYTH 32  aJpecolo
https://padlet.com/sofiavunarchyk/padlet-b3cf7h8qikx84bb6, po3pobrenuit aBTopom
Bunapuuk C. C.

[Eponopy
= ’, B!gcomxl e

Puc. 4. Ounaiin npOCTip Ha TeMy «Biacotku», ctBopenuii Ha cepsici Padlet, aBTop
Bunapuuk C. C.
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Mindomo — 1e oHJalH-cepBIC JJIsi CTBOPECHHS I1HTEICKTyaJdbHUX KapT, SKUN
J03BOJISIE  HAOYHO CTPYKTypyBaTu 1H(opmariito, igei Ta HaBYalIbHI MaTrepiaim.
[Inarpopma miaTpuMye croiibHYy poOOTY: Y4YHI Ta BHKIaJadl MOXYTh OJHOYACHO
J0JIaBaTH BITKH, MPHUKPIIUTIOBATH (ailid, MOCWIAHHA Ta KOMEHTapi, IO CIpHSE
PO3BUTKY KPUTUYHOTO MUCJICHHS Ta yMiHb CHCTEMATH3aIlii 3HAHb.

Y waB4yanHi Mindomo BHKOPHCTOBYEThCS ISl TUIAHYBaHHS ypPOKIB, CTBOPCHHS
KOHCIICKTIB, IMJATOTOBKHM MPE3EHTAlllil Ta aHalli3y HaBYAIbHUX TeM. [HTeIeKTyallbHi
KapTH JIONIOMAaraloTh YIHSIM JIETKO CIIPUAMATH MaTepiall i TOTyBaTHUCS A0 KOHTPOJIBHUX
po0iT, a BUKJIaJlauaM — Bi3yalli3yBaTH HaBYAJIbLHUN MaTepiajl, KOHTPOIIOBATH IPOTpec
1 MITpUMyBaTH 1HAWBITyallbHI TpaekTopii HaB4YaHHA. J[ns Bizyauizaiii HaBOAMMO
1HTEJIEKTyalbHY KapTy, CTBOpeHy Ha miaatgopmi Mindomo Ha Temy «BiacoTkun» (puc.
5), Ky MOYKHa TIEPETISTHYTH 3a afipecoro https://www.mindomo.com/mindmap/mind-
map-659899d968114f4ab7bb6af0185a60c2, po3pobieny aBropom Bunapuuk C. C.
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Puc. 5. IntenexryanbHa kapTa Ha TeMy «B1JICOTKN», CTBOPEHY Ha OHJIAIH CepBiCl
Mindomo, aBrop Bunapuuk C. C.

LearningApps — ue onHmaH-mmatgopmMa JJsi CTBOPEHHS IHTEPAKTHUBHUX
HAaBYAJIbHUX 3aBJlaHb, Irop Ta TecTiB. BoHa 7J03BoJsie BUKIaAauaM HIBUAKO
pO3pOOIATH 3aBlIaHHA PIZHUX THUIIB: 3allOBHEHHS TMPOIYCKIB, BIATIOBIAHICTD,
COpPTYBaHH$, KPOCBOP/IY, BIKTOPUHU Ta 1HII1 IHTEPAKTUBHI (POPMU NEPEBIPKH 3HAHb.
[Tnarpopma miaTpuMye MyIbTUMEIIMHUN KOHTEHT, II0 pOOUTH HaBYaJbHI BIIPABU
O1IbIII HAOUHUMHM Ta MIPUBAOTUBUMU ISl YUHIB.

B ocBitHboMy mporeci LearningApps BUKOPUCTOBYETbCA JJISI  PO3BUTKY
AKTUBHOCTI Ta CAMOCTIMHOCTI y4HiB, (JOPMYBaHHS HABUUYOK KPUTUYHOTO MHUCJICHHS Ta
3aKpIIUICHHS Marepialy uepe3 IHTEpakTUBHI BIpaBU. BuuTenbs MoXe MIBHIKO
OTPUMYBAaTH 3BOPOTHHMM 3B 530K, OI[IHIOBATW IMIJCYMKH Ta aJaNnTyBaTH 3aBJaHHs
BIJITIOBIJTHO /10 1HAMBIAYaIbHUX TOTPEO YUHIB, IO MiABUIIYE e(DEKTUBHICTh HABUYAHHS
Ta MOTHBAIIIO JI0 HaBYaJIbHOI MdisuIbHOCTI. Ha pmc. 6 HaBOOZUMO TIPHUKIIAL
IHTEpPaKTUBHOI BIIpaBu Ha TeMmy «['eomerpuuni ¢irypu. Enementu Ta BIacTuBOCTI. 5
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kiacy mabnoH «[lomin Ha Tpymm», SIKy MOXHA TMEPErIIHYTH 3a aJpEcoro
https://learningapps.org/42561020?authuser=0 , po3po6ieny aBropom Jlyuko A. 1.
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Puc. 6. InTepaktuBHa Bnpasa Ha TeMmy «I eomeTpuuHi pirypu. Enementu ta
BJIACTUBOCTI. 5 kyacy madiaoH «Iloaut Ha rpynu», po3po0JieHa Ha OHJIaliH cepBicl
LearningApps, aBrop Jlyuko A. /.

CyuacHi ocBiTHI TexHoJorii, Taki sk Google-Forms, Canva, Publisher, Blogger,
Padlet, Mindomo, LearningApps Ta 0araTo 1HIIUX, BIAKPUBAIOTh ITUPOKI MOMXKJIMBOCTI
JUTSL TIOJITIICHHS] BUKJIAJAaHHS MaTeMaTHKH, TPOTE BOJHOYAC BOHHU CTHUKAOTHCS 3
MeBHUMHU BUKIUKaMU. OHUM 13 OCHOBHHX € TEXHIYH1 OOMEKEHHS Ta JIOCTYIHICTh: HE
BC1 yUHI MalOTh CTAOUIbHUM IHTEPHET a00 CydacHi KOMIT I0T€pPHU Ta MOOLIIbHI IPUCTPOT,
0 MOK€ CTBOPIOBAaTH HEPIBHI YMOBU ISl 3aCTOCYBaHHS LM(PPOBHUX PECYPCIB.
Jlo/1TaTKOBO MOXYTh BHHUKATH MPOOJIEMU CYMICHOCTI MPOTPAMHOTO 3a0e3MeUeHHS,
Opay3epiB Ta omepaIiftHIX CUCTEM, 10 00MexXye (yHKIIIOHAT OKPEMHX CEPBICIB.

[Ile omHMM BUKIMKOM € HEJOCTATHIM piBEeHb MU(POBOI Ta MeAia-TpaMOTHOCTI
cepen y4HiB 1 BUKIaAadiB. [ epexTuBHOTrO 3acTOCYBaHHS TUIaTGOpPM y MaTEMaTHII
HEOOX1THO BMITH CTBOPIOBATH IHTEPAKTHBHI 3aBAaHHS, rpadiku, CXeMH, Ipe3eHTaIlli
Ta TeCTH. BiICYyTHICTh TAKMX HABUYOK MOXE 3HUKYBATH MTPOTyKTUBHICTh HABUAHHS Ta
YCKJIQJHIOBATH peai3allio 1HANBIyaIbHOTO MIX0 Yy 10 yuHiB [3, c. 200].
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Hanmipae HaBaHTakeHHs 1HGOPMAIIIEIO TAKOXK € MPOOJIEMOIO: BEJIMKA KIJTbKICTh
1 pPOBHUX MaTepialiB 1 3aBJaHb MOXE 3aIUTyTaTH YYHS, YCKIAHUTH CUCTEMAaTH3aIII0
3HaHb 1 3HU3UTHU KOHIIEHTpalito. Jyig ehpeKTUBHOrO BUKOPUCTAHHS OHJIAH-CEpBiCIB
noTpiOHI HAaBUYKUA CTPYKTypyBaHHS iHQoOpMaIli Ta oprasizamii HaBYaJIbHOTO
KOHTEHTY, 11100 y4HI MOTJIHM JIETKO OPIEHTYBAaTHCS y TeMaxX Ta BIACHIAKOBYBAaTH CBIii
nporpec [4].

He meHm BaxMBUM € mUTaHHA Oe3neku Ta KoHpimeHuidHocTi ganux. Ludposi
miaTdopMu 30epiraroTh MEPCOHANBHY 1HPOPMAITiI0 YUHIB, a TAKOXK PE3yIbTaTH TECTIB
1 BUKOHAHUX 3aBJiaHb. HemoTpuMaHHs mpaBuil O€3MeKH MOXE MPU3BECTU O BUTOKY
JTaHUX a0o JIOCTYMy JI0 MaTepiajiiB CTOPOHHIX OCi0.

He3Baxatoun Ha BHUKJIMKH, TMEpPCIEKTUBU 3aCTOCYBaHHS  KOMII FOTEPHHUX
TEXHOJIOT1M y BUKJIaJIaHHI MAaTEeMAaTHKU 3Ha4Hl. BOHU JO3BOJISIIOTH MEPCOHAII3YBATH
OCBITHI! TMPOIIEC, CTBOPIOIOYM 1HJIUBIAYyadbHI TPAEKTOPIl JUIsl YUHIB, aBTOMATHYHO
MEepeBIPSATH 3HAHHA Ta aJaNnTyBaTH 3aBAaHHS BIAMOBITHO 10 PIBHS MiJTOTOBKH.
[HTEepaKkTUBHICTD, rpadiuHe Ta MyJbTUMEI1HE 0(DOPMIICHHS MaTepiaiiB CTUMYIIOIOTh
AKTUBHICTh, PO3BUTOK KPEATUBHOCTI Ta JIOTIYHOTO MUCIICHHS, & TaKOX CHPUSIOTH
(hopMyBaHHIO OCBITHBOI CHIJIBHOTH.

[Hudpori mnardhopmMu gomomararoTb pPO3BUBATH MaTEMATHUYHE MUCICHHS,
aHAJITUYHI HABHYKH, MPOCTOPOBY YSBY Ta 3JaTHICTh MpALIOBAaTH 3 PI3HUMU
pKepenamu iH(opmanii. Bukinagadi oTpuMyIOTh MOXKIIMBICTE MOHITOPUHTY MIPOTPECY
YUHIB, aHaJi3y CTaTUCTUKM BHUKOHAaHHS 3aBJaHb 1 CBO€YACHOI'O KOPUTYBaHHS
HaBYaJIbHOI ISUTBHOCTI.

OxpiM TOro, cy4acHi IHCTPYMEHTH J03BOJISIIOTh MO€AHYBAaTH TpaiulliiiHe Ta
JTUCTAHI[IHHE HaBYaHHS, CTBOPIOBATH IHTETPOBAaHI KypCH, MPOEKTHI 3aBJaHHS Ta
BIpTyasibHI CHITBHOTH 3a iHTepecamu. lle poOuTh HaBYAHHS MaTEMAaTUKH OiIBII
THYYKUM, JIOCTYIIHUM Ta aJalTUBHUM, CHpPUS€E PO3BUTKY CaMOCTIMHOCTI,
BIIMOBIATLHOCTI Ta MOTHUBAIlii yuHiB [5, ¢. 210].

Takum 4MHOM, X04a HU(PPOBI TEXHOJIOTIT MAIOTh MEBHI OOMEXEHHS, 1X MOTEHIal
IUIsE TABUIIEHHS ©()EeKTUBHOCTI, 1HTEPAKTUBHOCTI Ta MEpPCOHATI3Allli HaBYaHHA
MaTEeMaTHKU € HAJ3BUYAITHO BEJIMKUM. 3aCTOCYBaHHS CYyYacCHHMX CEpBICIB JT03BOJISIE
OpraHizyBaTu CHCTEMHHI, HAOYHUH Ta pe3yJbTATUBHUU NPOLEC HaBYaHHS,
(dhopMylour y yUHIB HABUYKH, HEOOX1HI JIJIsl Cy4aCHOTO HU(PPOBOro Ta aHATITUYHOTO
cycniiabcTBa [6].

CyyacHi OCBITHI TEXHOJIOT1I 3HAYHO IIOJICTIIYIOTh BHKJIAJaHHS MaTEMaTHKH,
poOJISTYM OCBITHIN MpoOIeC OUTBII IHTEPAKTHBHUM Ta HAOYHUM. BOHU 103BOJISIOTH
CTBOPIOBATH TECTH, IHTEPAKTUBHI BIIPaBH, CXeMH, rpadiku Ta IHTEIEKTyalbH1 KapTH,
0 JOTOMAara€ Y4HSM Kpaile pO3yMITH CKJIQJHI MaTeMaTW4dHI TOHSTTS Ta
CTPYKTypyBaTH 3HAHHS.

3acTocyBaHHA WX IJIATHOPM Ja€ MOXJIMBICTH IIBHAKO TEPEBIPATH 3HAHHA,
aHali3yBaTU peE3yJbTaTH, KOPUTYBaTH I1HAMBIAyallbHI TPAEKTOPii HABYaHHS Ta
CTUMYJIIOBATH CaMOCTIHY poOOTy Y4HIB. [HTEpakTHBHI IHCTPYMEHTH CHpPHSIOTH
PO3BUTKY JIOTIYHOTO MHUCJICHHS, MPOCTOPOBOI YSBHM Ta BMIiHHS 3aCTOCOBYBATH
MaTeMaTHKy Ha TIPAKTHIII.
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Xoya ICHYIOTh BUKJIHMKH — OOMEXKEHHMH JOCTYIl /0 TEXHIKH, PI3HHH pPIBEHb
1u(poBOi TPaMOTHOCTI Ta 1H(OpMalliifHe HaBaHTAXKEHHSI — MPABUJIbHE BUKOPUCTAHHS
IIUX pecypciB poOWTh HaBUYaHHS MaTEeMaTUKH OUIbIl €(EKTUBHHUM, IIKABUM Ta
CY4YacHHUM.

OTxe, 1HTErpaiiss KOMIT IOTEPHUX TEXHOJOTIH Ta HUPPOBUX 1HCTPYMEHTIB Yy
MpoleC BUKIAJAHHSI MaTEeMAaTHKH CHpPUSE MiJBUIIEHHIO SKOCTI OCBITH, PO3BHUTKY
aHAIITUYHUX Ta KPUTUYHUX HABUYOK YUHIB 1 (HOpMYBaHHIO KOMIIETEHIIIN, HEOOX1THIX
y IU(QPOBOMY CYCIIIHCTBI.
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ITHHOBALIMHI TEXHOJIOI'TI B ®OPMYBAHHI
IHTEJIEKTYAJIBHOI'O PO3BUTKY MOJIOJAHINX
HIKOJIAAPIB

Kinax Heast BosrogumupiBHa,
JOLICHT,
BonuHcekuil HalioHansHUM yHIBepcuTeT iMeHi Jleci Ykpainku

CaBuyk Osibra AHaroJiiiBHa,
Marictp,
Bonuncbkuil HanioHanbHUN yHIBepcUTeT iMeHi Jleci Ykpainku

Peanizaiiisi cyyacHOI 3arajdbHOOCBITHBOIO IIIKOJIOK JIEPKABHUX OCBITHIX
CTaHJapTIB BUMara€ TBOPYMX TIOMIYKIB, TMOB'SI3aHUX 3 TOJAJBIINM PO3BUTKOM
nejaroriunoi Hayku. Mmetbcs B mepiry 4epry mpo HaGyTTS IIKOJIAPAMH CHCTEMH
OCOOHUCTICHUX ¥ I1HTEJNIEKTyaJIbHUX 3/1I0HOCTEM Ta SIKOCTEH, SIKI JaayTh iM 3MOTY
YCHIIIHO BUPIITYBATH CKJIaJHI MPOOJIEMH CBOET KUTTENISUIBHOCTI B MaliOyTHHOMY.

Bike chOro/iHi MM MOKEMO CIIOCTEpIraTé aKTUBHUM IMPOIIEC OHOBJIEHHS 3MICTY
ocBITU. JIOCHIJPKEHHSI TICHXOJIOTIB, IMENaroriB, (i3ioJIoriB Jal0Th MOXKJIUBICTD
3'sicyBaTh W OOTpyHTYBATH MEAAroriyHi yMOBHU pealii3allii HaB4aJIbHO-T13HABAJIBHOI,
IHTEJIEKTYaJIbHOI JISJIbHOCTI YUHIB CY4aCHHUX 3arajJbHOOCBITHIX 3aKJIaI1B.

JlocmmkeHHs A.I.LKy3bMiHCBKOTO, C.I1.MakcumIokx, H.€.Moiicerok,
0O.4.CaBuenko, B.O.CyxomnuHcbkoro, B.B.SIrynoBa nepekoHIMBO OOIPYHTOBYIOTh
LUISIXU ¥ criocoOu OopMyBaHHS B YUHIB YMIHb 1 HABUYOK IHTEJIEKTYaJIbHOI JISIIbHOCTI.

Onnak mpoOiema QopMyBaHHS IHTENEKTYaJbHOTO PO3BUTKY MOJIOJIIUX
IIKOJISIPIB B TIEAATOTII BCE IIE 3IMIIAETHCS HEOCTATHRO JOCIIIIKEHOTO.

Ile BuMarae Bij meaaroriyHol HayKH MEPEOCMUCIICHHS Ta JOCITIIHKEHHS I1JIOTO
psALy megaroriyHux mpooieM. 3o0KpeMa, Hi HayKa, Hi IIIKOJIa JI0 ChOT'OJIHI He HalaBaju
HEOOXITHOT yBard TEXHOJIOTii MeJaroriyHoi mpaii, Xxo4a mpodeciiiHa KyJIbTypa
BUUTENS — IIe, TIEPII 3a BCe, KyJIbTypa TexHosoriuHa. ChOTOAHI MaHye ColliajibHe
3aMOBJICHHSI Ha BIPOBAKEHHS Ta MOIITYK HOBUX OCBITHIX TEXHOJIOTIH.

VY menaroriuHiii Haymi OoCOOJMBHUI 1HTEpEC SBIsE€ COOO EBOJIOLIS MOHSATTS
“megaroriuHa TEXHOJIOTIS”, aHaji3 fAKOi JO3BOJISIE MPOTHO3YBAaTH CYy4acHI
TEXHOJIOT14HI TeHIEHIIii B OcBiTi. Tpancopmaliis TepMiHa-BiJ “TEXHOJIOTIi B OCBITI”
0 “TEXHOJIOT1l OCBITH, a IOTIM JO “TeJaroriyHoi TeXHOJIOrii” - BIAMOBIJA€ 3MiHI
HOro 3MICTY, SIKUH OXOILIIOE YOTUPH TIEPIOIH.

BuainaroTecst Taki Tpynu MearoriyHuX TEXHOJIOT: 3a pIBHEM 3aCTOCYBaHHS; 3a
¢bimocopchbkOI0 OCHOBOI; 3a  BeAydyuM (aKTOPOM TICUXIYHOTO PO3BUTKY; 3a
KOHIIEMIIIEI0 3aCBOEHHS; 3a OpIEHTAI[lEl0 Ha OCOOMCTICHI CTPYKTYpH; 3a
opraHizamiftHuMu (GopmMamMu; 3a TUIIOM YIPABIIHHS Mi3HABAIBHOKO IiSUIBHICTIO; 32
MIIXO0M JI0 TUTHUHU; 32 MEPEBAKAIOUMM (JIOMIHYIOUHMM) METOJIOM; 32 HAIpPsMKOM
MOJICpHI3aIlli ICHYI0YO1 TPaJAMIIIITHOT CHCTEMU; 32 KATETOPIEI0 THX, XTO HABYAETHCH [ 1,
c. 14].
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[Tenaroriuna TeXHOJIOT1S NIepeadavae Taki OCHOBHI JIAHKH;

a) METy HaBUaHHS B Cy4yacHIH IIKOi;

0) OCHOBHI 3aBJaHHS HaBYaHHSI OCOOMCTOCTI;

B) YAOCKOHAQJEHHS 3MICTY OCBITH BIANOBIJHO IO PO3BHUTKY OyAiBHHUIITBA
HE3aJe)KHO1 YKpaiHH, BTIJICHHS B KUTTS HMporpamu ocBit Ha XXI cTomiTTs;

r) 3a0e3MeyeHHs] HaBUaJIbHOTO MPOLeCy HeOOX1THUMH 3ac00aMH HaBUaHHS;

) ¢opMH HaBUaHHS Ta BUXOBAaHHA OCOOMCTOCTI B MpoOIleci Mi3HABAIbHOI
JUSITBHOCT1 YUHIB.

TaxkuM 4YMHOM, Ha3BaH1 BHIIC OCHOBHI JAHKH € J1aJICKTUYHO B3a€MO3B's13aH1 MK
co0010 1 CKJIaJIal0Th OCHOBHY CTPYKTYPY INEJaroriyHuX TEXHOJIOT1H, 10 CIpsIMOBaHI
Ha 1HTEJICKTYyaJbHUNU PO3BUTOK OCOOMCTOCTI B HAIlIOHAILHIN KO, Buntens Moxe 1
MOBUHEH TMPOSBIATA TBOPYUM IMIJXIJ JI0 CBO€EI CHpaBH, IHIIIATUBY, METOJIUYHY
TBOPYICTh HAa HAYKOBIH OCHOBI, 3aCTOCOBYBAaTH Yy CBOIM MISJILHOCTI Taki TEXHOJOTii
HaBYaHHS, SKI JOMOMOTJM O CTBOPUTH YMOBH JUIS peaiizallii 1HAWBIAYyaJbHOCTI
KOXKHOTO Yy4YHS; JAaTH MOJIMBICTh JUTUHI cIpoOyBaThu ce0e B pI3HUX BHJAX
JISTbHOCT1, HA0YTH BMiHb, IK1 CTAHYTh OCHOBOIO CAMOIII3HAHHSI BUABJICHHS 1 PO3BUTKY
TBOPYOIO MOTEHI[IaTy, a TaK0X pO3B's3aTU OJHY 3 HAWBAXKIMUBIIIKMX MpoOJIEM
Cy4acHOCTI OCBITH (DOPMYBaHHS I1HTEIEKTYaJbHO-PO3BUHEHOI OCOOUCTOCTI. ToMy
IIMPOKOr0 BUKOPHUCTAHHS B HAlll Yac HAOyBarOTh 1HHOBALIHI TEXHOJIOT1l HABYAHHS,
METOI0 SKUX € HAKOMMYEHHS IIKOJIIpaMH 3HaHb 1 BMIHb, HEOOXIAHUX JJISl JKUTTS B
CYCHIJIBCTBI.

Ha cyyacHoMy eTarmi po3BUTKY OCBITH 1HHOBAIlIHHUMU TE€XHOJIOT1SIMA HaBYAHHSI,
[0 CHPUAIOTh (OPMYBAHHIO IHTEIEKTYaIbHOTO PO3BUTKY MOJIOAIIOTO IIKOJSpA €:
IHTEPAKTUBHI TEXHOJOT1i HABUaHHS, IMPOEKTHA TEXHOJIOTiS; TEXHOJIOTIS TPYIMOBOi
HaBYAJIBHOI TISUTBHOCTI; TEXHOJIOT1i PO3BHUBAJILHOTO HABYAHHS.

VY cydgacHOMYy 1H(pOpMAIIHHOMY CYCITUIBCTBI, KOJIM BUCOKOPO3BHHEH1 TEXHOJIOT11
MoTpeOyIOTh HOBOI CHCTEMH MHCICHHS, IIIKOJIa TIOBUHHA HABYUTH YYHIB
KOMYHIKaTUBHOCTI1, YMIHHSI MPALIOBaTH 3 OyAb-sIKOI0 1HPOPMALII€10, YMIHHS MUCIUTH
HEOPJIMHAPHO, THYYKO, 3aJIEKHO BiJ CHUTYyalli, BMITH BHUCIOBUTH OCOOUCTY TyMKY.
Came 1UbOMY CHOPUSIOTH I1HTEPAKTUBHI TEXHOJOTIi HaBYaHHS, $KI [IUPOKO
3aCTOCOBYIOThCA Ha 3aXO0/I1, @ B OCTAHHE AECATUPIUYS NOIUIMPHUIIACH 1 B HAIIIIH JeprKaBi.

[HTEepaKTUBHICTh PO3MIISIAAEThCS K Oe3mocepeHii aiajior, KUl y Halll JHi
HaOyBa€ OCOOHMBOrO 3HAYEHHS, MOB'SI3aHOTO 3 BUCOKUM PIBHEM PO3BUTKY TEXHIKH.
[HTEepakTHBHA TEXHOJIOTIS — 1€ TEXHOJIOTIS, JIc HaBYaHHS, 3arIM0JICHe y CIIKyBaHHS.
InTepakTBHA TEXHOJOrIS 30epira€ KiHIEBY METy W OCHOBHUHM 3MICT OCBITHHOTO
MpoIIeCy, POTE BUAO3MIHIOE (OPMU 3 TPAHCIIAIIMHUX (TepeaBaIbHUX ) Ha J1aJI0TOBI,
TOOTO 3aCHOBaHI Ha B3a€MOPO3YMIHHI i B3a€MO/III.

[HTepakTBHA TEXHOJOTIA chpuse (HOPMYBaHHIO HABHUYOK Ta BMiHb SIK
MpPEAMETHUX, TaK 1 3arajJlbHOHABYAJIBHUX;, BHUPOOJICHHIO >KUTTEBUX IIHHOCTEH;
CTBOPEHHIO aTMoc(epu CrHiBpOOITHUIITBA, B3a€EMOJIi; PO3BUTKY KOMYHIKATHBHHUX
skocTed. TexHosoris nepeadayae MOACIIOBAHHS KUTTEBUX CUTYallll, BUKOPUCTAHHS
POJILOBUX 1rOp, CIUJIBHE PO3B'si3aHHS MPOOJIeM TpyIoro y4HiB. ['0J0BHA 0COOIUBICTh
1HTEPAKTUBHOI'O TEXHOJIOT1i OJIATAE B TOMY, III0 HABYAIBHUI MpoIleC Bi10OyBa€eThCA 3a
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YMOBH MOCTIHHO1, aKTUBHOI B3aEMO/I11 BCIX YUHIB; YUHUTEIb Ta YYCHb € PIBHOIIPABHUMHU
cyO'ekTamMu HaBYaHHSI.

Hocnigauku O.ITometyn Ta JL.IIupoxkeHKO y CBOIX mparsix 3poOHIn BUCHOBOK
opo Te, IO IHTEpaKTUBHA TEXHOJOTIS € CYKYINHICTIO TEXHOJOTi. ABTOpHU
PO3MOUISIIOTh IHTEPAKTUBHI TEXHOJIOTIi Ha YOTUPH TPYIIH, 3aJI€KHO BiJl METU YPOKY
Ta (hopM opranizailii HaBYATBHOT AISUTPHOCTI YUHIB:

- IHTepaKTUBHI TEXHOJIOT1i KOOMIEPAaTUBHOTO HaBYaHHS (OpraHi3ailisi HaBYaHHS y
MaJMX Tpynax Y4HiB, 00'€JHAHUX CHIJIHHOIO HABYAJIBHOIO METOIO: poOOTa B mapax,
Kapyceib, po00Ta B MAJIUX IPyIax, akBapiyM TOIIO);

- TEXHOJIOT1i CUTYaTUBHOT'O MOJICIIOBAHHS - TOOYJ0Ba HABYAJILHOTO MPOLIECY 3a
JIOTIOMOTOI0  3ally4€HHsI J0 TpH, NepeayciM, IrpoBe MOJCIIOBAaHHS SBHUI, IO
BHBYAIOTHCS;

- TEXHOJOT1i  OMpallOBaHHS JUCKYCIMHMX TMHUTaHb-IIMPOKE MyOJivyHe
00rOBOpPEHHS SKOTOCh CYNEepewIMBOro nutanus [ 7, c. 15-19 1.

BukopucTaHHs 1HTEpAKTUBHUX TEXHOJIOTIA HaJla€ MOXJIMBICTh JJIA OpraHi3anii
J1J0BOI CIIBIPALIl 3 METOIO BUPIIIEHHS MIOCTABJIEHOT B KJIaCl HABYAIbHOI MPOOJIEMH.

[HTEepaKTUBHI TEXHOJOT1 BIAIrPalOTh BAXIWBY pPOJb y Cy4yacHId OCBITI. iX
repeBara B TOMY, IIO Y4YHI 3aCBOIOIOTH BCl PIBHI Mi3HaHHS (3HAHHSA, PO3YMIHHS,
3aCTOCYBaHHA, OIIIHKA), B KJacax 30UIBIIYEThCS KUIBKICTh Y4YHIB, SIKI CBIJOMO
3aCBOIOIOTh HAaBUAJbHUU MaTepian. Y4Hi 3aliMalOTh AKTUBHY MO3MUIII0 B 3aCBOEHHI
3HaHb, 3POCTAE IXHIN IHTEpEC B OTPUMaHHI 3HAHb.

BinbHe cmiikyBaHHS Ha ypOIll, BUCJOBIIIOBAHHS BJIACHOI TyMKH, aKTHBI3aIlis
M3HABAIBHOI JISJIBHOCTI, TTOBara Jio OTOYYKYUX-HE00X1/IHI YMOBH, SK1 3a0€311€UyIOTh
e(eKTUBHICTh  IHTEPAKTUBHUX  TEXHOJIOTIH, M0 CHpUSIOTH  (HOPMYBaHHIO
IHTEJIEKTYyaJIbHOTO PO3BUTKY MOJIOIINX IIKOJISPIB.

VY cyuacHill nenaroriii aKkTyaJbHOCTI HA0yBa€ TEXHOJIOT1S MTPOEKTIB SIK OCBITHS
TEXHOJIOTis, IO CHpsSIMOBaHa HA OPIEHTYBAHHS YYHS Ha aKTyalli3allil0 BJIACHOTO
KUTTEBOTO JIOCBY 1 HAOYTTSI HA MOTO OCHOBI HOBOTO JIJIsSi aKTUBHOTO 3JIyYEHHS JI0
COLIIOKYJIBTYPHOTO CEPEOBHIIIA.

Xo4a MPOEKTUBHY TEXHOJIOT10 OyJIO 3alI0YaTKOBAHO i€ Ha nmoyaTky XX CT.. y
CHIA BimomMum amepukaHchbkuM ¢inocodom 1 neaarorom J1.JIproi, ocHOBHA ijes 1i€l
TEXHOJIOT1i 3aJIUIIAETHCS BAXKJIMBOIO M HUHI-HABYAHHS Ha aKTUBHIA OCHOBI, uepes
COPSIMOBAHY MISUIBHICTh YYHS, 30pPI€EHTOBaHY 1 MIANOPSAIKOBAHY HOTO OCOOMCTUM
yo100aHHsM y MEeBHIN HaBYAIbHIN ramysi.

[{s TexHOMOTIs1 HAOYyIa CBITOBOI MOMYJISIPHOCTI 3aB/SKH: 3aKOHOMIPHOMY 3B'SI3KY
MDK HaBYaJbHUMHU TPOOJIEeMaMU 1 TMPAKTUYHUM JKUTTEBUM JIOCBIIOM CaMUX YYHIB;
CaMOCTIMHOIO TI3HABAIBHOIO MISUTHHICTIO MIKOJISIPIB; HASBHICTIO 1HAMBITyati3alii
HaBYAHHS, JWHAMIYHICTIO MPOOJIEM HaBYAHHS, BHCOKOI EMOIIHOI0 aKTHBHICTIO
TTEMN.

[IpoexTHa TEXHOIOTIs, IO COPsIMOBaHA HA TBOPYY MONIYKOBY JiSJIbHICTD YYHIB,
TUM CaMHM CIIpHsIE€ 1HTEIEKTYalbHOMY PO3BUTKY IIKOJsIpa. MeTol HaBYaIbHOTO
MPOEKTYBaHHS € CTBOPEHHS IMEaroroM TaKMX YMOB ITiJl 4aC OCBITHBOTO IMPOIIECY, 3a
AKUX MOr0 pe3yiabTaTOM € 1HAUBITYyaIbHUI TOCBIJI TPOEKTHOL ISIIBHOCTI YUHS.
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HaBuaHHs Ha OCHOBI MPOEKTIB MA€ TaKl O3HAKHU:

- JIIATBHICHY OCHOBY, IO Mependavyae akTUBHUN Mi3HABANbHUM MpOIEC yepes
HAOYTTS MPAaKTUYHOTO JTOCBIY 1 CTBOPEHHSI MaTE€PiaJIbHOTO MPOAYKTY;

- Cy4acHe ITUTaHyBaHHS 1 CUIbHY peai3alliio IpoeKTy;

- MDKITPEIMETHY OCHOBY, MO€IHAHHS YPOUHOI Ta 1033y pOYHOT isITBHOCTI;

- OTIOpPY Ha MPHUPOJTHHN 1HTEPEC TITEH;

- TICHUH 3B'SI30K 13 )KUTTAM, PEATbHOIO MIHCHICTIO;

- CYCHUIbHY KOPHUCTb.

3MICT IPOEKTUBHOI TEXHOJIOTIi MOJISAra€ B TOMY, 100 CTUMYJIIOBAaTH IHTEPECH
YUYHIB J0 MNEBHUX MNpoOJeM, L0 CHPSMOBaHI HA OBOJOJIHHS BHU3HAYEHOIO CYMOIO
3HaHb, Ta YePe3 MPOCKTHY JISUIBHICTD, KA Mepeaoadae po3B'si3aHHs OJIHIET a00 11101
HU3KH [Ipo0JIeM, TOKa3aTH IPAaKTUYHE 3aCTOCYBAaHHS HAOyTHX 3HaHb.

[lim yac BHKOPUCTAHHS TEXHOJOTIi BUPINIYETHCS MiJJa HU3KA PI3HOPIBHEBUX
OUIaKTUYHUX, BUXOBHMX 1 PO3BUBAJIBHUX 3aBJaHb: PO3BUBAIOTHCA I13HABAJIbHI
HAaBHYKH YUHIB, GOPMYETHCSA BMIHHS CAMOCTIMHO KOHCTPYIOBATH CBOI 3HAHHS, BMIHHS
OpleHTyBaTucsi B 1H(OPMAIIHHOMY MPOCTOpPi, AKTUBHO PO3BHUBAETHCS KPUTHYHE
MUCJICHHS.

Jlana  TexHousoriss  mepegdadyae  BUKOPUCTaHHS  IIMPOKOTO  CIEKTPY
JOCIITHULBKUX, MOIIYKOBUX, TBOPUYMX, MPOOJIEMHHX 3a CBO€KD CYTTIO MPUKHOMIB,
3ac001B, OPIEHTOBAHUX HA PEAIbHUN PE3YJIbTAT, 3SHAUUMHM JIJIS1 YUHS.

TexHomoTisI MPOEKTIB HIMPOKO 3aCTOCOBYEThCA Yy OaraTboX KpaiHaxX CBITY
nepeayciM ToOMy, IO BOHA JI03BOJISIE OPTraHIYHO IHTETPYBATH 3HAHHS YUYHIB 3 PI3HUX
rajy3edl Ipu po3B'sI3aHHI TOCTaBJIEHOI MPOOJEMH, Ja€ MOKIMBICTH 3aCTOCYBATU
OTpUMaHi 3HaHHS Ha MPAKTHIII.

[IpoekTHa TEXHOJOTIs, 0 LIMPOKO BUKOPUCTOBYETHCS B HABYAJIbHO-BUXOBHOMY
MPOLEC] BUUTENISIMH, JIA€ MOKIIUBICTh YUHSM PO3BUBATH Ta BIOCKOHAIIOBATH YMIHHS
MpaioBaTu 3 iHpopMalie ( BUIUISATUA TOJOBHY JYMKY, BECTH IMOUIYK HEOOXiJIHOI
iH(popMalii B TEKCTIi), aHAII3yBaTH 1H(QOpMaILIil0, y3aralbHIOBATH, POOUTH BUCHOBKH,
YMIHHS TpallOBaTH 3 PI3HOMAHITHUM JIOBIIKOBUM MaTepiajioM; YMIHHS BECTH
JTUCKYCI0, CITyXaTH 1 4yTH CIIBOECITHUKA, BIACTOIOBATH CBOIO TOUKY 30pY.

BukopHcToBYI0UM MPOEKTHY TEXHOJOTIIO Y CBOIH AISJIBHOCTI, BUMTENb TOBUHEH
3HaTU OCHOBHI BUMOTH, 110 CTOCYIOThCS i1 OpraHizariii:

1) HasBHICTH 3HAUYMIOI y AOCIHIJHUIBKOMY, TBOPYOMY IUIaHI MPOOJIEMH, IO
noTpelye IHTETPOBAHUX 3HAHbB, TOCIITHUIIBKOTO TIONIYKY JJIA ii pO3B'sI3aHHS;

2) TmpakTH4YHA, TEOPETUYHA, TI3HABAIbHA 3HAYYIIICTh MepeadadyeHux
pe3yJIbTaTiB;

3) camocrTiiina (1HAMBIyalbHA, TPYTIOBA, MTAPHA) AISUTHHICTh YUHIB;

4) cTpyKTypyBaHHsS 3MICTOBOI YaCTHMHHM MPOEKTY (3 yKa3yBaHHSIM IOETAITHUX
pe3yibTaTiB);

5) BUKOPHUCTaHHSA  JOCHIIHMIIBKMX  METOJIB: BHU3HAUECHHS  MpoOJeMu
JOCTIKyBaHUX 3aB/IaHb, 10 BUTUTMBAIOTH 3 HEl, BACYHEHHS TIMOTE3H X PO3B'SI3aHHS,
O0OrOBOpEHHS METOJIB JOCIHIIKEHHS, O(OPMIICHHS KIHIIEBUX PE3yJbTATIiB, aHaji3
OTPUMAHHUX JAHUX, TIJOUTTS MiICYMKIB, KOPEKTYBaHHs, BUCHOBKH [4, ¢ 29-34].
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[IpoekTHa TEXHOJIOTISE Ma€ NEBHY CTPYKTYpPY MPOBEACHHS: METa MPOEKTY, HOro
aKTyaJIbHICTb.

MeTtoau oTpumaHHs (JliTepaTypHi JKepena, IHTEpB't0, aHKETyBaHHs) Ta 00pOOKHU
iHpopMmarii (aHami3, y3arajdbHEHHsI, 31CTaBJICHHsS, BUCHOBKM). Pe3ympraT (CTaTTS,
nomoBinb, pedepar). [Ipesenrarris (myoOsmikaiis, 0OTOBOpESHHS).

Pe3ynpTaru, 1o oTpuManu y4yHi B mpoiieci poOoTH HaJ MPOEKTOM, IOBUHHI OyTH
MaTtepiaTbHUMHU, TOOTO BIAMOBIAHO opopMIIeHI — BiieodiabpM, atb0oM, OOpTKYypHAa,
KOMIT'IOTepHA ra3era, ajlbMaHax...

PosrnsHemMo TUIOJIOTiT TPOEKTIB.

I. 3a 03HaKOIO IOMIHYBaHHS B MPOEKTI IEBHOTO METOAY a00 BUY AISIBHOCTI.

JloCmHUITbKI MPOEKTH TMOTPeOyroTh J00pe OOMIPKOBAHOI  CTPYKTYpH,
BU3HAYEHOI METH, aKTyaJbHOCTI MpeAMeTa IOCIIKEHHS, COIladbHOI 3HAYyHIOCTI,
MIPOTyMaHOCT1 METO/IIB 0OpOOKHU Pe3yIbTaTiB, EKCIIEPUMEHTIB.

TBop4l NPOEKTH HE MAIOTh JI€TAIBHO ONPAI[bOBAHOI CTPYKTYPH A1sUIBHOCT1, BOHA
PO3BUBAETHCS, MIANOPSIAKOBYIOUUCH KIHIIEBOMY pE3yJbTaTy, 1HTEpEecaM YyYacHUKIB
poekTy. BoHM 3a3manerip JOMOBIISIOTHCS MPO 3allJIaHOBaH1 Pe3yibTaTH 1 popmy ixX
MPE/ICTABICHHS - PYKONMCHUN KypHall, KOJEKTUBHHIM KOJIaX, BiJeo(IbM, Bedlp ,
cBsTo. | Tomi moTpiOeH cuieHapiit GuIbMy, CBATA,...

IrpoBi mpoekTH — 1e NPOeKTH, A€ YUaCHUKU OepyTh coO1 Bu3HaueH1 pouni. Lle
MOXKYTb OyTH SIK JIITEpATypHI I'€poi, TaK 1 peajJbHO ICHYI0Yl 0COOMCTOCTI, IMITYIOThCS
iX coriajapHi 1 JIJOBI CTOCYHKH, $IKI YCKJIQIHIOIOTHCS BHUTQJIaHUMU yYaCHUKAMHU
cutyatisiMu. CTymiHb TBOPUOCTI YUHIB BUCOKUH, aji€ JOMIHYIOUMM BUJIOM JISTbHOCTI
€ rpa.

BMiHHS KOpUCTyBaTHCS NPOEKTHOIO TEXHOJIOTI€I0 € TOKa3HUKOM BHCOKOI
kBaji(ikalii nmemgarora, HOro iIHHOBaIliHOTO MUCJICHHS, OpI€HTAIIIl HA OCOOMCTICHHHM 1
npodeciitHuil PO3BUTOK AUTHHH Y HAaBYAIHHO-BUXOBHOMY MPOIIECI.

Jlo megarorivHuX TEXHOJOTIH, 10 CIPUAIOTh (POPMYBAaHHIO IHTEIEKTYalbHOTO
PO3BUTKY, HAJIEXKUTh TAKOK TEXHOJIOTISI TPYNOBOI HABYAIBHOI JISITEHOCTI.

VY ncuxonoro-negaroriyHii JiTepaTypi HeMae €AMHOTO MIAXO0AY A0 BU3HAYEHHS
rpynoBoi HaBuaiabHOi AisiibHOCTI. Ha aymky Ilexotm O.M., rpymnoBa HaByajibHa
TiSUTBbHICTB-1IE (hopMa opraHizaiii HaBYaHHS B MaJMX IpyNax y4yHIB, 00'€JHAHUX
3arajbHOK0 HABYAJBHOIO METOIO MPHU ONOCEPEIKOBAHOMY KEpPIBHUITBI BUUTENEM 1 B
criBrpartl 3 yuasmu [6, ¢ 174].

VYyutens B TpynoBid HaBUAJBHIA MISIIBHOCTI KEpy€e pPOOOTOI0 KOXKHOTO YYHS
OTIOCEPEIKOBAHO, Uepe3 3aBJaHHsl, K1 BIH IPONoHye rpymni. CTOCYHKH MIXK YYHSIMH Ta
yuuTeneM HaOyBarOTh XapakTepy CHIBIpall, TOMYy IO mexaror O0e3mocepeHbo
BTPYYA€EThCS y pOOOTY TPyl B TOMY pasi, SKIIO B YUHIB BUHUKAIOTh 3allUTaHHS 1 BOHU
caMi 3BepTalOThCA 3a JOTIOMOTO0 710 BuuTesnsd. Lle iXHs chiapHa qisbHICTh. ['pymnoBa
HaBYaJbHA JISUIBHICTh HA BIIMIHY BiJ ()POHTAILHOI Ta 1HAWBITYaJIbHOI, HE 130JIIO€
YYHIB OJIMH BiJl OJJHOTO, a HABIAKH, JI03BOJISIE pealli3yBaTH MPUPOJHE MPArHEHHS 10
CIIUJIKYBaHHsI, B3a€MOIOTIOMOTH 1 CITIBITpaIll.

IIcuxonoro-negaroriyii  JAOCHIKEHHSI CBi4YaTh, 10 TpyNoBa HaBYaJIbHA
JISUTBHICTD CIIpUsie POPMYBAHHIO 1HTEJIEKTYAIbHOTO PO3BUTKY MOJIOAIIOTO MIKOJISAPA,
YMIHHIO JOBOJMTH 1 BIJICTOIOBATH CBOIO TOUKY 30PY, & TAKOX MPUCITYXOBYBATUCS 10
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JyMKH TOBapHIIiB, KYJbTYypl BEJCHHS J1aj0ry, BIANOBIIAILHOCTI 32 PE3yIbTaT CBOET
mpart.

[Ipu BUKOpHCTAaHHI TEXHOJIOTII TPYIIOBOi HABYAIBLHOI AISUTBHOCTI YUHI MOKA3yIOTh
BHCOKI pe3yJIbTaTH 3aCBOEHHS 3HaHb, (JOpMyBaHHS BMiHb. [[0SCHIOETHCS 1€ TUM, IO
“B 1ii poOOTI cnabki y4HI BUKOHYIOTH 3a 0OcsiroM Oyab-sikux BrpaB Ha 20 - 30%
Oinpiie, HIX y QpoHTanbHIA poboTi. ['pymoBa dopma pobotu cropuse Takox
oprasizariii OUTbII PUTMIYHOT AISITBHOCTI KOXHOTO yuHsa™ [5, c. 101-104].

Hocmimkenass BueHux [.M.BitkoBcekoi, B.O.Buxpym, €.C.3amoi ta iHIIHMX
BUSIBUJIU, II0 BUKOPUCTAHHS TEXHOJIOT1i IPYIIOBOI HABYAJIBHOI JISJIbHOCTI HA yPOKax B
MOYaTKOBUX KJlacax OyJie €peKTUBHUM, SIKIIO JOTPUMYBATUCS TAKUX BUMOT:

- METOAMYHO OOIPYHTOBAHO OOMpaTH TOM YM 1HIIMHM BHUJ TPYNOBOi HABYAIBHOI
po0OTH Ha KOHKPETHOMY YpOLll, III0 BU3HAYAETHCSI METOI0 YPOKY, OCOOJIMBOCTAMHU
MaTepialy, SKHUil BUBUYA€ThCS;

- IpaBUWJIbHO (OPMYBaTH IPYIIH;

- peTenbHO MPOAYMATH CTPYKTYPY YPOKY 3 BHKOPHUCTAaHHSM TPyHoBHX (hopm
poboTu;

- pO3pO0JATH THCTPYKIIii, SIKI CIPSIMOBYIOTh IPYIIOBY HABYAJIbHY JISUIbHICTB;

- peryJiroBaTH Mipy BUMTENBCHKOI JOTIOMOTH IpyIaM y IpoLect iX poOoTH;

- BUMTH MOJIOJIIIMX IKOJISAPIB CHIBIIpALl M1l 4aC BUKOHAHHS TPYTNOBUX 3aBAaHb.

MeToro TeXHOJIOrIi TPYMOBOi HABYAJILHOI ISUIBHOCTI € PO3BUTOK JUTHUHHU SIK
cy0'eKkTa HaBYAIBHOI IsUTHHOCTI. JlaHa TEXHOJIOT1s 0a3y€eThCs Ha TAKUX ITOJOKCHHSX

- He0OX1/THO HaBYATH MOJIOAIINX IIKOJISPIB MPUOMaM JI1I0OBO] CITiBIIpalii;

- 3a0e31eyyBaTH CrelialbHUN 1001p IiTeH y rpymu;

- aKTyaJli3yBaTH aKTUBHICTH KOKHOTO yYHSI,

- TOE€NHYBAaTH BCl (OPMU HABYAIBHOI [ISUIBHOCTI IIKOJSPIB HA 3aHATTI.
TexHonoris TpynoBoi HaBYAIBHOI AISUTBHOCTI KOPUCHA Ha BCIX €Tamax ypokKy,
OCOOJIMBO TIJI Yac TMEpPeBIPKH JOMAIIHbOIO 3aBJaHHs, 3aKpIIUICHHS 3HaHb,
3aCTOCYBaHHA iX Ha MPaKTHII, JIe JOMOMOra JAOpPOCIIOro Bke He moTpioHa. I'pymnosa
HaBYajJbHA ISUIBHICTh CIpHUA€ MIABULIEHHIO YCHIIIHOCTI MOJIOAIIMX IIKOJISPIB,
BUpILIY€E Oarato BUXOBHUX 1 PO3BUBAJIILHUX 3aBJIaHb. 30KpEMa, i€ YCHIIIHE, IIBUIKE
BKJIIOYEHHS JWTHHU Y HaBUYaJbHy ISUIbHICTb, (OpPMYBaHHS CAMOOIIIHKH Ta
CaMOpETyJIALlli, YMIHHS IPUCTOCOBYBATUCS 10 TEMIY POOOTH rpymnu, (GOpMyBaHHS Y
IIKOJISIPIB IMTO3UTUBHOIO CTABJIEHHS 10 HABYAHHS, MIATOTOBKA YYHIB /10 CILJIKYBAHHS.
[{s TexHoMOTIs TTOKA3ye, K MOKHA MOKPAIIUTH PE3yIbTaTH HABYAIBHOI MISUTBHOCTI
YUHIB, 3aJy4yaloyd ULIKOJIAPIB A0 aKTHUBHOI PO3YMOBOI MisSUIBHOCTI, O CHIBIIpalli
YUHTEIS 3 YUYHEM TIij] yac ypoky [3, c. 253].

Ha cydacHomy etami pO3BUTKY OCBITM B HaBYaJbHUX 3akiiajgax HaOyBae
MOIIMPEHHS] BUKOPUCTAHHSI TEXHOJIOT1H pO3BUBAJILHOTO HABUAHHSI.

B icTopii mKkoau Ta Hayku npoOsiemMa po3BUBAILHOTO HABYAHHS YYHIB ICHYBaJa
HE K CaMOCTIiHa, a K CKJIaJIOBa YacTUHA 1HIIMX MpoOsiemM HaBuaHHs. JI.B.3aHbkoB
BIIEpIIE B IEAAroTi4HIN Hay1ll 311iMCHUB (DyHIaMEHTaIbHE JOCIIIKEHHS 00'€KTUBHOTO
3aKOHOMIPHOTO 3B'SI3Ky MDK NOOYJOBOIO HaBYaHHS (3MICT, METOAM, KOHKPETHI
METOJMKH) Ta XOJIOM 3arajJbHOro PO3BUTKY IIKOJSIpiB. BiH mocTaBUB 3aBlaHHA
nmoOylyBaTH CUCTEMY HaBUaHHS, 3a SIKOIO JOCATaBcs O OUIBII BHUCOKHH DPIBEHb
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PO3BUTKY IIKOJISIPIB, HUK MPU HAaBUYaHHI 3a TPaJMLINHOIO cuctemoro. Taka cucrema
Ma€ B3a€MOIOB'SI3aHI MPUHIUIIN: HABYaHHS MOBHMHHO BECTHCh Ha BHUCOKOMY piBHI
CKJIJIHOCTI; y BUBYEHI MPOTPAMHOTO Marepiany HeOOXiJHO WTH BIepe]a MIBUIKUMU
TEeMIIaMU; MPOBIAHE MICIE MOCITAI0Th TEOPETUYH] 3HAHHS; MPUHIUI YCBIIOMIECHOTO
3aCBOEHHS YYHSIMHM HaBYAJIBHOTO Marepialy, 3aco0iB 3aCTOCYBaHHS 3HaHb Ha
MPAKTHIII.

3aBasku LI cucTteMi OyJI0 PO3KPUTO HEBUKOPHCTAHI MOMJIMBOCTI MOJIOZIINAX
IIKOJISIPIB Y PO3BUTKY iX CBIJOMOCTI Ta MUCJICHHS.

TaxuMm 4nHOM, AKIIO METa TPAIULINHOI IIKOJIXM B IOYATKOBUX KJIaCcaX-HABUUTHU
OUTUHY YUTATH, [TUCATH, JIYUTH, TO METa PO3BUBAIBHOIO HAaBYaHHS-CHOPMYBATH Y
JTUTAHU  KOHKpeTHI  31mi0HocTi  (pediekcis,  aHami3,  y3arajbHCHHS) 3
CaMOBJIOCKOHAJICHHS.

Po3BuBaibHE HaBYaHHS IPYHTYEThCS Ha YSBJICHHI IPO PO3BUTOK JAUTHUHU SK
cy0'ekTa 0coOUCTOI AisUTbHOCTI. ['0JJ0OBHA MeTa HaBYaHHS - (POPMYyBaHHSI aKTUBHOTO,
CaMOCTIITHOr0, TBOPYOTO MHUCJIEHHSI YUYHS 1 Ha L1 OCHOBI MOCTYNOBOIO MEPEXOy B
CaMOCTIiiiHE HaBYaHHS, POPMYBAHHS OCOOMCTOCTI 3 THYYKUM PO3YMOM, PO3BUHEHUMU
norpedamMu 10 AANBIIOrO Mi3HAHHSA, CAMOCTIMHUX 1, MEBHUMHM HABUYKaAMU Ta
TBOPYHMMHU 3J10HOCTSIMH.

TexHoNOTisI PO3BHBAJILHOTO HABUYaHHS - II€ OCHOBa (DOpMyBaHHS TBOPYOL
OCOOHMCTOCTI, @ B MOAAJIBIIOMY - KpPEAaTHBHOI OCOOHCTOCTI, SIKA& Ma€ BHYTPIIIHI
nepeayMOBH, 0 3a0€3MeUyI0Th 11 TBOPYY aKTUBHICTb.

Mojienb po3BUBAILHOTO HABUAHHS PO3PAaXxOBaHa HA BJOCKOHAJIEHHS PO3yMOBUX
IpOLECIB 3 YypaxyBaHHAM MOXJIMBOCTEM KoxHOi JuTuHU. Lliero Mmonemtto
nepeadavaeThCsl peanizallis Takux eramiB: (OpMyBaHHS B Y4YHIB MOTHBIB HaBYAaHHS,
MTO3UTUBHOI'O CTaBJIEHHS JI0 HHOTO; OBOJIOJIHHS HOBOK i1H(OpMaIIi€ro, 10 SBIISE
co0010 Mi3HABAJIbHY AISUTBHICTH MIKOJSPIB, COIPSIMOBAHY Ha OIIAHYBAaHHS HOBUX 3HAHb
Ta CHoco0IB HaBYalIbHUX Jid; BIATBOPEHHS YYHSIMHU 3aCBOEHOrO Marepiany;
¢dbopMyBaHHS BMiHb Ta HABUUOK Y CTaHJAPTHUX 1 HOBHX YMOBAX; y3araabHEHHS 3HAHb,
YMIHb T4 HABUYOK Ha TBOPUOMY PIBHI.

HapuanbHa AisUIbHICTE TUTUHU (POPMYETHCA M BIUIMBOM MOTPEOD, 5IKi, B CBOIO
4yepry, peani3yroTbcss B MoTuBax. IIpoBigHuMuU moTpedamMu, W10 BHU3HAYAIOTh
MO3UTUBHE CTAaBJICHHA YYHIB 10 HaBYaHHA € TPArHeHHA [0 I1HTEJIEKTYyalTbHOI
AKTUBHOCTI, CAMOCTIHHOT0 3100y TTS 3HaHb Ta CB1JJOMOTO OBOJIOAIHHSA palliOHATbHUMHU
crocobaMu po3yMoBOi poOOTH, HaMaraHHs IOB'SI3aTH TEOPETUYHI MOJIOXKEHHS 3
MPAKTUKOIO 1 HABMAKH.

MoTuBamu, sIKi CB1TYaTh PO MO3UTUBHE CTABJICHHS JI0 HABYAIBHOI JISUIBHOCTI
€ TI3HaBaJbHI IHTEPECU; BIIEBHEHICTh Y HEOOXIMHOCTI pI3HOOIYHOI OCBITH;
YCBIIOMJICHHSI ~HABYAJbHOI JAISUIBHOCTI SIK  CYCHUIBHO BaroMmoi; ocoOucrta
3aI1KaBJICHICTH Ta 1HIIII.

[lepeniveni moTpeOM Ta MOTUBH HE PO3BUBAIOTHCS CTUXIMHO, a POPMYIOThCA Y
MPaKTULl HABYAHHS BUUTENIEM Ha KOKHOMY ypoll. | mo0 BUpIIUTH 1110 1polaemy,
BUUTEIIO0 HEOOXIAHO OpraHi3oByBaTH CBOIO MAISUIBHICTH 32 TaKOK MPOrPaMolo
HABYaHHS:

a). BuiiTi 3a Mexi BCTaHOBJIEHOI MPOTPaMHu;
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0). Jlati y4HIO 3MOTy 3aiiMaTHCS TUMHU BUJAAMU JisJIBHOCTI, SIKI BUKJIIMKAIOTh Y
HBOTO HAWOUIBIIUI 1HTEpPEeC, CaMOCTIHHO BH3HAYUTH IHTEHCUBHICTH Ta  00CST
IISITIBHOCTI;

B). Jlomomaratu y4HIO TOCTaBUTU TMepea COOOI0 3aBAaHHA Ta OBOJOIITH
HEOOX1THUMU METOJIaMH 1 HABUUKAMH iX 3aCTOCYBaHHS;

r). [IpartoBaTu 3 KJ1acoM, MOYWHAIOYH 31 CTAPTOBOI NIATHOCTUKY 3 MPEIMETA;

n). BusHaunTu THIM 3aBOaHb U PI3HUX TPYI Y4YHIB. Moenb pO3BUBAIBHOTO
HaBYaHHS 3py4Ha I LIKOJSApiB, 00 nae mpaBo BUOOpPY 3aBAaHb 1 BUXOBYE B Hei
MOYYTTS BIJIOBIIAJIbHOCTI 3a CBii BUOIP.

['oTytouuch /0 KOXKHOTO YpOKY, BYUTEIb IOBHMHEH MpoOyBaTd Ta
OpraHi30BYBaTH TaK HaBYaJbHY AISUIBHICTH, I100: BIOYBaBCS PO3BUTOK IPOIECIB
CHOPUMHATTS; Y4HI OBOJIOAIBAJIM BCIM; B IIKOJISIPIB MOCTYIIOBO HAarpoMajiKyBaBCs
1HUBITyaJIbHUM JIOCBIJ TMONIIYKOBOI JISUTBHOCTI; pO3BUBaiacs ysiBa; (HopMyBauCs
SAKOCTI, MOTP1OHI JIJIs1 KOMOIHYBaHHSI, KOHCTPYIOBaHHS, IEPETBOPEHHS.

Jlns oprasizaiii po3BHBAJIBHOTO HABUAHHS BUMTEIh MOXKE BHKOPHMCTOBYBATHU
poOJIEMHI1, MPOAYKTUBHI Ta TOCIIIHUIIBKI METOJIU, IO CIPUSIOTh PO3BUTKY TBOPYOIO
MHCJIEHHS Ta ysBH [2, ¢. 15-18].

TakuMm 4YMHOM, pO3BUBAJIbHE HABUYAHHS — LI€ TAKUH MPOILEC AISIIBHOCTI YYHIB, Y
X0/l SIKOTO KOJKHA IUTHHA I[IOBMHHA CaMOCTIHHO a00 3 JOIIOMOIOI0 BYMTESA
OCMHUCTIUTH MaTepiall, TROPYO 3aCTOCYBATH MOTO B HECTAHAAPTHUX YMOBAX Ta CBIIOMO
3amam'siTaTd i Mojanblioro HaBuaHHdA. [Ipu mpomy BinOyBaeTbes (popMyBaHHS
IHTEJIEKTYaIbHOT'O PO3BUTKY, CAMOBJOCKOHAJIEHHS Ta CAMOBHUPaKEHH HIKoJsipa. Jlo
IHHOBAI[IMHUX TEXHOJIOT1M PO3BUBAJIBLHOTO HABYAHHS BIJIHOCATH MPOOJIEMHE,
nudepeHIiiioBane, IporpaMoBaHe, MOAYJIbHE HABYAHHS.

TexHomnorii po3BUBaJIBLHOTO HAaBUAHHSA MOTPEOYIOTH BiJ BUUTENS] KOHKPETHUX
npodeciitHux 3110HOCTEH, YMIHb Ta HABUYOK, 30KpeMa peai3allito Ha IPaKTUIll 3HaHb
MICUXOJIOTO-TIEIArOTIYHIX OCHOB HAaBYAHHS, TBOPYE TIAHYBAHHS CUCTEMH MPOBITHUX
3HaHb 1 3aCO0IB JIAJBHOCTI Y4YHIB Ha OCHOBI TJIMOOKOTO BHUBUYEHHS iX peaIbHUX
MO>KJIMBOCTEH TOIIIO.

[Ile ogHUM HAMpPSMKOM OHOBJICHHSI OCBITHBOTO TPOIIECY € 3ampOBaIKECHHS
cydyacHUX 1HQOpPMAIIMHUX, 30KpeMa KOMM'IOTEPHUX TEXHOJIOTIH, IO TaKOX
BIUTMBAIOTh HAa ()OpPMyBaHHS 1HTEIEKTYaJlbHOTO PO3BUTKY MIKOJsipa. BukopucTaHHA
JAHUX TEXHOJIOT1/ MOBHICTIO 3MIHIOE XapaKTep, 3MICT Ta PE3yJIbTaTUBHICTh HABYAHHS,
BIIKPHMBA€E HOBI IUISAXU M HAJTAa€ MIMPOKI MOMKIMBOCTI JJISI IMOJAIBINOT audepeHItiamii
3araJbHOrO HaBYaHHS, 3a0e3nedye BceOlUHy 1HTeHCU(IKAIII0 HABYAIBHOTO MPOLIECY,
aKTUBI3Y€ Mi3HABAJIbHY AISUIbHICTD YUHIB, PO3BUBA€E B HUX aKTUBHE TBOPYE MUCIICHHS.

VY cydacHOMy CBiTiI mOTpeba B KOMITIOTEPHUX TEXHOJOTIAX MOCTIMHO 3pocTae-
KOMITFOTEpH HEOOXiHI 1 Ha pobodomy Micil, 1 BaoMa. He cekper, mo dYacTunHa
ITKOJISIPIB BOJIOAIE KOMI'TOTEPOM JIOCKOHAIIIE HI’K BUUTEII.

Komm'toTepusaniis mMBHUIKO YBIMILIA B yCl Tally3l HAIIOTO XUTTSA. BuHukae
3arajbHa MoTpeda y BUKOPUCTAHHI KOMIT'FOTEPHOI TEXHIKU MPU BUBYEHHI AUCLMILIIH
HIKUTBHOTO Kypcy. 3a cBOIMHM (DYHKIIIOHAIbBHUMH MOKJIMBOCTSIMHU KOMIT'HOTEP MOXKeE
CTaTH NPAKTUYHO 1J€aJbHUM 3acO00OM HaBYaHHS Y MIiJBUILECHHI M3HABAIbHOT
aKTUBHOCTI IIKOJIAPIB HA OyAb-SIKUX ypoKax. Bukianad moBUHEH UTH B HOTY 3 4aCOM,
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BIIMOBJIATUCSL BiJl CTApUX CTEPEOTHUIIIB HaBYAHHS, BIIPOBA/KYBATH HOBI METOIMKH
HABYaHHS 3 BUKOPUCTAHHSIM KOMII'TOTEPHOT TEXHIKH.

Ane, Ha ’xajab, BUHUKae MpoOieMa e(ekTHUBHOI peanizalii KOMIT'IOTEpHUX
TEXHOJIOT1H y HaBYaJIbHOMY IPOIIECi B 3B'I3KY 3 THUM, IO HA JaHOMY €Talll PO3BUTKY
CYCIUIbCTBA CITAOKKM € (DiHAHCYBaHHS IIKLT 1 HE KOYKHA IIIKOJIAa CIIPOMO>KHA TTPUA0ATH
KOMITFOTEPHY TEXHIKY B TaKiii KUTBKOCTI, III00 KOXXEH BUUTENIb MII' 3aCTOCOBYBATH i
MIpU HEOOX1HOCTI Ha yPOIIl.

OTxe, CTBOpEHHS KOMQPOPTHHUX YMOB TMepeOyBaHHS JUTUHU B KO,
pO3pOOJICHHS HOBUX TIAXOAIB J0 0coOu 1mKodspa 1 ¢GopMyBaHHS HoOro
IHTEJIEKTYaIbHOTO PO3BHUTKY JOIMIOMArae 3anpoBay)KeHHs HOBUX OCBITHIX TE€XHOJIOTIH.
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OCOBJIMBOCTI POPMYBAHHA KOMYHIKATUBHO-
MOBJIEHHEBUX HABUYOK JITEX MOJOAILIOIO
HIKIVIBHOTI'O BIKY 13 3AT'AJIbHUM
HEJIOPO3BUHEHHAM MOBJIEHHSA

Hoaimyk BikTopis,
3100yBay Apyroro (MaricTepchbKkoro) piBHs BHUIIOi OCBITH,
PiBHEHCHKUI JIepKaBHUHN TYMaHITApHUN YHIBEPCUTET

Jxemxepa Knasnuis,

KaH]I. TIe]l. HayK, JOIEHT,

JOIIEHT Kadepu JOMKIIBHOT IeAaroriky 1 ICUX0JIOTii
Ta crneniaabHoi ocBiTH iMeH1 npod. T. I. [ToniMaHchKoO1,
PiBHEHCHKHMIT Iep>kaBHUN TYMaHITApHUN YHIBEPCUTET

VYemimHui po3BUTOK 0COOMCTOCTI 3HAYHOIO MIPOIO 3aJICKHUTh Bl OBOJIOIHHS HEIO
KOMYHIKaTUBHO-MOBJICHHEBUMHU HaBUYKaMU, SIKI 3a0€3MeUylOTb MOMJIMBICTH JUIsS
e(hEeKTUBHOTO BUKOPUCTAHHSI MOBH, BUCIIOBIIIOBAHHSI JyYMOK 1 HaMipiB, BCTAHOBJICHHS
KOHTAaKTIB Ta 3a0€3MeYeHHs] B3aEMOPO3YMIHHS 1 B3aeMOJii 3 noAbMu. [lounHaroun 3
JTUTHUHCTBA, BOHA CTA€ YYaCHUKOM 0araThbOX KOHTAKTiB, 3aCBOIOE€ MOBY, BUKOPHCTOBYE
il y CBO1M MOBJICHHEBIH N1SUIBHOCTI.

[eit mponec HaOyBae 0COOIUBOrO 3HAYEHHS Y MOJIOJIIOMY MIKIJTLHOMY Billi, KOJIA
CIIJIKYBaHHS TTEPETBOPIOETHCS Ha 3acid ajamnTallii 10 OCBITHROTO CEpPEOBHIIA 1 CTa€E
HEOOXITHOIO YMOBOIO OCBOEHHS YUiHHS W BUKOHAHHS TEPIIOi COLIabHO BU3HAHOI
poni mikoiyisApa. BigTak HaBYaHHS y IIKOJI 3yMOBIIOE MOTpeOy B PO3BUHEHUX
KOMYHIKaTUBHO-MOBJICHHEBHX HAaBHYKaxX, SKI JOMOMAararOTh YBINTH 10O HOBOTO
OTOUYCHHS, HAJIArOAUTH B3aEMUHU 1 CIUIbHY IISJIBHICTH 3 JITBMH Ta JIOPOCIIHMMH,
BUKOHYBATH HaBYaJIbHI 3aBIaHHS.

SKI110 OCBOEHHS HOBHX 32 SIKICTIO KOMYHIKAIlIi € HEIPOCTUM BUIIPOOYBAHHSM IS
OyI1b-SIKOTO IIKOJISIpa, TO AUTHHA 13 3arajilbHUM HEJI0pPO3BUHEHHSIM MoBjieHHs (3HM)
CTUKA€EThCSA 3 Ha0araTo CKIAIHIIIMMH MPpoOJeMaMH, CIPUIMHEHUMH TalbMyBaHHSIM
KOMYHIKaTUBHO-MOBJIEHHEBOTO  PO3BUTKY (OOMEXKEHICTIO CJIOBApPHOIO  3aracy,
nedexTaMH y BUMOBI 3BYKIB Ta 3B’ I3HOMY MOBJICHH], arpaMaTU3MaMH TOIII0) Ta THIIUX
(KOTHITUBHUX, EMOLIIMHKUX, BOJBOBUX ) ICUX1YHUX (yHKLINA. HasiBHI y HUX MOBJIEHHEBI
HEJIOJIIKH, Y TOMY YHUCJIl HEJIOCKOHAII KOMYHIKATUBHO-MOBJICHHEBI HABUYKH, HEPIJKO
CTalOTh MPUYUHOIO JOBOJII BIJUYTHUX HETATHBHUX TNEPEKUBAHb, IO 3aBaXKa€ iM
CHIJIKyBaTUCh, TMPHU3BOJUTH JI0 CKOPOUYEHHS MOBJICHHEBHX KOHTAKTIB, IMOPOJIKYE
3aMKHEHICTh, BIJICTOPOHEHICTh BiJ IHINUX JIFOJICH, TPUBOXKHICTh 1 HEBIIEBHEHICTH Y
cob0i, Ta MOXE MPU3BECTH 10 COLIANBHOI Je3adamnTallii: IMOCHJICHHS eMOINHOT
BpPa3IMBOCTI Ta 3HIDKCHHS CAMOOIIIHKH, CKOPOYCHHS MOBJICHHEBHUX KOHTAKTIB,
CIIOTBOPEHHS CIIJIKYBaHHS 1 KOMYHIKaTUBHOI NMOBEIIHKH, MOTIPIICHHS Pe3yJbTaTiB
HaBUYaHHS.
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['ocTtpoTa okpeciieHOl cuTyallli CIOHYKa€e 0 30CEPEIKEHHS yBard BUEHUX Ha
MOKJIMBOCTSIX MMOKPAIIEHHS MOBJICHHS MOJIOAIMX MKOJAPiB 13 3HM, oaHiero 3 aKux
€ (opMyBaHHA KOMYHIKATHBHO-MOBJICHHEBHX HAaBWYOK. 3a3HaueHa mpoliema €
npenmerom BuB4YeHHS H. omy6, I'. I'pubans, E. laninasiutore, B. [lepmennona,
A. Trocem6inoi, B. ImesroBoi, H. KaGensHikoBoi, A. KypenkoBoi, O. JlacToukiHOi,
3. Maptuniok, O. Minescskoi, 0. PiduyHn, JI Tpopumenxko, FO. [laniBchkoi.

AHani3 3po0JeHUM UMM JOCTITHAKAMHA BHCHOBKIB YTBOPIOE ITJICTaBH JJIS
IMIUPOKOTO PO3YyMIHHS KOMYHIKATUBHO-MOBJIICHHEBUX HABUYOK SIK HAOyTOI MIJISXOM
HEOJIHOPA30BOTO TMOBTOPEHHS 3/aTHOCTI MOBIISI BUKOPHUCTOBYBAaTH MOBIICHHS MJis
3M1MCHEHHsS] KOMYHIKAIii 3 1HIIUM Yy4YacHUKOM (y4YacHHMKaMH) CHUJIKYBaHHS, IIIO
nepeadoavae oOBOJIOIHHSI HUM HEOOX1THUMHU BepOaIbHUMU 1 HEBepOaTbHUMH 3aCO0aMHU
Ta iX aJeKBaTHE BUKOPUCTAHHS B KOHKPETHI KOMYHIKaTUBHIA CUTYaIIii.

3Baxkalouu Ha Te€, M0 KOMYHIKATHBHO-MOBJICHHEBHM PO3BUTOK MOJIOJIIINX
IIKOJISIPIB XapaKTEPU3y€eThCs IEBHUMH IPUTAMAHHUMU iXHbOMY BIKY OCOOJIMBOCTSIMH,
T0 Bapto norogutucs 3 I'. lemunuuk ta 1O. [laniBcbkoto, 1110 3MICT TaKOi 3JaTHOCTI
Ha [IbOMY €TaIll MoJISIra€ MepeyCciM B OBOJIO[IHHI BUMOBOIO 3BYKIB Ta TPaMaTUYHUMU
CTPYKTYypaMH YCHOTO 1 THCBMOBOTO MOBIICHHS, CIPOMOXHOCTI IO CIyXaHHS Ta
MoOy/I0BM BHCJIOBJIIOBaHb Yy TIPOIIECI M1aJIOTIYHOI B3a€MOJIIi, TepeKa3dy TEKCTIB,
CKJIQJJaHHS KOPOTKHMX TBOPIB 13 JOTPUMAHHSIM TpaMaTU4YHHUX, OP(POEHIYHUX,
MPaBONMUCHUX MpaBUil Ta eThkery [2; 4]. Binrak (QopMyBaHHA KOMYHIKaTUBHO-
MOBJICHHEBUX HABUYOK O3HAYa€ HABUUTU JIUTUHY CHUIKYBaTUCA 3 JIIOJBMU Y
PI3HOMAaHITHUX KOMYHIKaTHUBHHMX CHUTYallisIX 3a JIOMOMOTOI0 MPAaBWIBHO TOOYA0BAHOT
(BIAMOBIAHOI 3raJlaHUM TMpPaBHUJIaM) MOBJICHHEBOI AISUTBHOCTI Ta KOMYHIKAaTHBHOI
MTOBEIIHKH.

[IpoTe, sK BiIOMO, TOCATHEHHS y iX 3acBO€HHI AiTbMH 13 3HM € HEeBHCOKHMMH.
3miicaeni gocmipkeHHs  (O. benmoa, H.Tomny6, O.T'onuapyk, JI. Jlinkosa,
H. Ka6ensnikoBa, M. Jlememyk, O. MineBcrka, €. Co6otoBuy, I'. CTaHeBa Ta iH.), y
TOMY YHCJI MPOBEICHA HaMU J1arHOCTHKA, 3aCBIIUYIOTh, 110 OUIbIIA iX YacTHHA
XapaKTEPU3y€EThCSI HU3BKUM PIBHEM CPOPMOBAHOCTI KOMYHIKATUBHO-MOBJIEHHEBUX
HAaBHYOK 4Yepe3 Ae(eKTH y BUMOBI 3BYKIB Ta YTPYAHEHHS WIOAO iX AudepeHIianii;
MOPYUIEHHS HOPM HAaroJIONIyBaHHs; TPYJIHOIIl y BHMOBJISIHHI CIIIB, Kiacuikarii
MpeaMeTiB, J0OOP1 aHTOHIMIB 1 CHHOHIMIB JI0 BU3HAUYE€HOI'O CJIOBa Ta BUKOPUCTAHHI
CEMaHTUYHO BINOBIIHUX CIIB. Y 3B 3Ky 3 YCKJIAAHEHHSIMU B TOOYJ0B1 rpaMaTHYHHUX
CTPYKTYp IIKOJISIpI IBOTO PIBHSA 3IIMCHIOIOTH 0OaraTo MOMHJIOK B YTBOPEHHI
rpamMatudHuXx (OpM Ta KOHCTPYIOBAaHHI pEeU€Hb HEYBaXKHICTDH IIiJl Yac CIyXaHHS, a
ci1abKka CIPOMOYKHICTh JI0 3araM’ ITOBYBaHHS 1 BIATBOPEHHS CJIIB UM CJIOBOCIIOTYUEHb
MIPU3BOJAUTE 10 (hparMEHTAPHOCTI 1 HEJIOTIYHOCTI TOBIIOMJICHB. 3a3HaueHI HEJIOIIKH
HETaTUBHO MMO3HAYAIOTHECS HA KIJIBKOCTI 1 IKOCTI KOHTAKTIB 3 JIFOAbMHU.

Od4eBuHO, MO AITH 13 3a3HAYCHUMH BIIXWUJICHHSMHU Yy PO3BUTKY MOTPEOYIOTH
JIOTIOMOTH Y TIJIaHI MOKPAICHHS 3a3HA4YCHOI SIKOCTI, 30KpeMa depe3 MpoOyHKEeHHS
IHTepecy 10 MOBJICHHEBUX SIBUIL, MIABUIIECHHS AaKTUBHOCTI KOMYHIKaTHBHO-
MOBJIEHHEBOT [IISUIBHOCTI Ta 3aCBOEHHS 3pa3KiB KOMYHIKaTHUBHO-MOBJIEHHEBOT
MOBEIIHKU, PO3BUTOK (hOHEMATUYHUX MPOIECIB Ta BJIOCKOHAJIICHHS 3BYKOBHMOBH,
MTOKPAILEHHS JIEKCUKO-TPAMATUYHOTO aClIEKTY MOBJICHHS [1; 3].
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Kepytouuch 1uMMuM HacTaHOBaMH, MU pPO3POOMIM mporpamy 3 (opmyBaHHS
KOMYHIKaTUBHO-MOBJICHHEBUX HaBHUOK y AiTeit 13 3HM, sika mepenbavana ABoeTanyy
peamizaiio KopekiiiHoi podotu. [lepmmii (MOBIEHHEBO-MOTHBAIIHHUI) eTanm OyB
HaIllJICHUH Ha TIOCWICHHS MOTHBAIli IIKOJSAPIB CTOCOBHO ITOKPAIIEHHS CBOTO
MOBJICHHS Ta MiBUIICHHS PiBHIB CHOPMOBAHOCTI (OHETUKO-OP(HOCTIUHUX 1 TEKCUKO-
rpaMaTUYHUX HABUYOK. 3 IIEI0 METOI0 BUKOPHUCTOBYBAJIUCH ITPOB1 TEXHOJIOTI (irpoBi
AUXajabHi, KIHECTETHYHI Ta apTHKYJALIAHI BOpaBH, ITPU ISl PO3BUTKY TrOJIOCY Ta
MIOCTAHOBKHU 3BYKIB, JICKCHYHI ITpH, JIGKCUKO-TPAaMaTU4HI ITpH, ITPU JJIST PO3BUTKY
3B’SI3HOT'O MOBJICHHSI, IOTOPUTMIYHI 1ITpH), BIPOBAHKYBAIUCH €JIEMEHTH MCUXOJI0r0-
TepareBTUYHOT TEXHOJIOTIi (30KpeMa i30Tepamii Ta My3ukoTeparii). Mera apyroro
(1ieBO-KOMYHIKAIIIMHOTO) eTally MoJjiaraja y BIOCKOHAJCGHHI HAaBUYOK CIyXaHHS M
ayI1I0BaHHs, TOJIMIICHHI MOHOJIOTTYHOT'O Ta J1aJ0T1YHOTO MOBJICHHS, IIPUBYAHHI JI0
JOTPUMAHHS €TUKETHUX MPUNUCIB. J{J1s1 1i JOCATHEHHS BUKOPUCTOBYBAIUCH YUTAHHS,
CKJIQJIaHHS TOB1IOMJICHb, YCHUH TepeKa3, aHaji3 TBOPIB, BIIPABU, ETUKETHUN J1aJIOT;
3/IICHIOBAJIOCH CJIOBECHE MAJIIOBAHHS IMPOYMUTAHOIO, TIYMAay€HHs IPUCIIB’iB Ta
MPUKA30K, pO3raJyBaHHs 3arajJiok, 0OrOBOPEHHsI OBEIIHKU TIEPCOHAXKIB.

[Ticnst BOpOBaIKEHHS 3a3HAYEHOI MPOrpaMu OyJ0 3a(iKCOBAHO MO3UTHBHI 3MIHU
y c(hOpMOBAHOCTI KOMYHIKATUBHO-MOBJICHHEBUX HABUYOK: /Bl IUTHUHU 3 YOTHUPHOX
YYaCHHKIB €KCIIEPUMEHTY 3 HU3bKUM PIBHEM IOKpPAIIWINA CBOi pe3yJbTaTH. XodYa y
iXHbOMY MOBJIEHH1 30€pEriMch NOMITH1 HEJOIIKHA, BOHU OyJIM HE TAKUMH TOTATbHUMU
1 KpuUTHYHUMHU. Mu 3adikcyBaiay TMOJIMIIEHHS 3JaTHOCTI JO MOHOJIOTY Ta
BUKOPUCTAHHA PEUYEHb 3 JIBOX-YOTHUPHOX CIIB, 30UIBIICHHS KIJIBKOCTI JOIIJIBHUX
3BEPHEHb, 3POCTAHHS YUCJIAa KOHTAKTIB 3 OJHOJITKAMHU.

OTxe, TOCHIOBHA 1 CHUCTEMaTW4YHa KOpEKiiiHa po0oTa, oOpra”izoBaHa 3
ypaxyBaHHSAM TIpo0sieM 1 MoxiuBocTel aiteit 13 3HM, Moxke cipusiTi  akTUBi3aIli i
MOKPAIICHHIO  SIKOCTI KOMYHIKAQTHBHO-MOBJICHHEBOI  JUSJTBHOCTI, 3a0€3MeYuTH
MOYJIMBOCTI JJIs1 €(DEKTUBHIIIOTO CIIJIKYBaHHS 3 JIFOAbBMH.
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The present study reviews the existing landscape of renewable energy in
Azerbaijan. Problems encountered during the integration of these sources into the
energy grid are deliberated, and potential remedies are suggested.

Keywords: alternative energy sources, solar energy, wind energy, hydropower,
renewable energy integration problems.

In recent decades, the global community has faced challenges of climate change,
rising greenhouse gas emissions, and the depletion of traditional energy sources such
as oil, coal, and natural gas. In this context, the necessity of transitioning to more
sustainable and environmentally clean energy sources is increasing. Renewable energy
sources (RES) have become a key factor in the energy strategy of many countries. Their
development contributes to reducing dependence on hydrocarbon fuels and improving
the planet's ecological situation [1-4].

Renewable energy sources are resources that are naturally replenished within a
relatively short period. These sources include solar energy, wind, hydropower,
geothermal energy, and bioenergy. Unlike traditional hydrocarbon fuels, whose
reserves are limited, renewable energy is available in unlimited quantities without
causing significant environmental damage.

There are several factors contributing to the growing importance of renewable
energy sources:

1. Environmental security: One of the main advantages of RES (Renewable
Energy Sources) is their environmentally clean nature. The utilization of renewable
energy sources contributes to the reduction of carbon dioxide emissions, thereby
mitigating the process of global warming;

2. Depletion of traditional resources: Oil, coal, and gas reserves are gradually
diminishing, and in the long-term perspective, the world will face a shortage of these
resources. RES can become the foundation of future energy security;

3. Economic benefit: With the advancement of technology, the cost of energy
production from renewable sources is decreasing. In the long run, these sources become
more cost-effective compared to hydrocarbon fuels;

4. Energy independence: Countries investing in the development of RES can
significantly reduce their dependence on oil and gas imports, which strengthens their
economic and political independence.

Global energy policy is increasingly oriented towards the development and
implementation of RES. According to forecasts by the International Energy Agency
(IEA), the share of renewable energy sources in the global energy balance could
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increase to 30-40% by 2040. In some countries, such as Norway, Iceland, and Costa
Rica, RES already account for more than 90% of total electricity generation.

Technological innovations, such as the development of energy storage systems and
the enhancement of photovoltaic panel efficiency, are accelerating this process.
However, further development of RES requires political support, investments, and
international cooperation.

Increasing the share of renewable energy sources in the energy balance is an
important strategy for many countries and regions. Below, we examine several key
aspects of this process:

e Environmental advantages: RES, such as solar, wind, and hydropower, help
to reduce greenhouse gas emissions and minimize environmental pollution. This is
significant in combating climate change and improving air quality;

e Energy independence: The development of RES can reduce dependence on
hydrocarbon fuel imports, which makes a country less vulnerable to price fluctuations
in the global market and geopolitical risks;

e Creation of additional jobs: Increasing the share of RES can create new jobs
in the development, construction, and service sectors of energy installations. This is
particularly important for regions experiencing economic difficulties;

e Innovations and technologies: The growth of the RES sector stimulates the
development of new technologies and innovations, which can lead to increased
production efficiency and reduced energy generation costs;

e State-level support: Many countries implement support policies and programs,
such as tax incentives, subsidies, and target quotas for the use of RES, to stimulate their
development;

o Integration challenges: Increasing the share of RES also creates challenges,
such as modernizing infrastructure, ensuring the stability of electricity supply, and
managing power quality.

Thus, increasing the share of RES is a key element of the transition to a sustainable
and environmentally clean energy system, but it requires a comprehensive approach to
solve the emerging problems. Let us review several problems that may arise:

e Unpredictability of generation: RES, such as solar and wind energy, are
dependent on weather conditions, which makes their generation intermittent and
difficult to predict;

e Due to the variability of RES generation, additional capacity is needed to ensure
a stable energy supply, which increases the load on the power system;

e To maintain grid stability, it is necessary to balance energy generation and
consumption, which may require additional reserve sources or energy storage systems;

e Integration problems: The integration of RES into existing energy systems
may necessitate infrastructure modernization and more flexible grids;

e Control difficulties: An increase in the share of RES necessitates more complex
control systems that account for their variable generation;

e Power quality problems: RES can affect power quality parameters, such as
voltage and frequency.
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To solve these problems, energy storage systems, the development of smart grids,
and flexible generation technologies must be utilized.

The problem of forecasting the operation of renewable energy sources (RES) is
related to their variability and unpredictability. Solar and wind energy are dependent
on current weather conditions, and these conditions can change abruptly. For example,
cloudiness or a change in wind direction can significantly reduce generation. RES
exhibit seasonal variations. For instance, solar panels produce more energy in the
summer than in the winter, while wind energy can vary depending on the time of year.
Short-term weather changes can also cause sharp fluctuations in energy generation.
Solving these problems requires the use of complex mathematical and statistical
models that consider various forecasting factors (e.g., historical data on weather and
generation). However, in some regions, there may be insufficient data on climate and
RES generation, which complicates the creation of accurate forecasts.

Modern technologies and monitoring systems are used to solve these problems.
These technologies can help improve the accuracy of forecasts and adapt energy
management systems .

The variability in generation from renewable energy sources (RES), such as solar
and wind power plants, necessitates additional measures to ensure a stable energy
supply. RES produce electricity depending on weather conditions and the time of day.
For example, solar panels generate more energy on clear days and during daylight
hours, whereas wind can be variable. This can lead to periods where energy generation
is significantly lower than consumption.

Reserve sources are needed to compensate for energy shortages during periods of
low generation. These can be traditional power plants that can be quickly activated
when demand arises. However, this can lead to increased operational costs and higher
carbon emissions.

To smooth out fluctuations in energy generation, energy storage systems, such as
accumulator batteries or pumped-storage hydroelectric power plants, are implemented.
These systems allow surplus energy generated during high-production periods to be
stored and used when generation decreases. However, such systems are expensive and
require significant investment.

Energy systems must be able to adapt to changes in supply and demand, meaning
a constant balance must be maintained between generation and consumption processes.
This requires infrastructure modernization and the implementation of technologies that
allow for more efficient management of energy flows. The use of Smart Grids enables
better forecasting of energy consumption and generation, which can help manage
resources more efficiently and reduce the load on the system.

The integration of renewable energy sources (RES) into existing energy systems
indeed requires infrastructure renewal and increased grid flexibility. Below, we
examine several aspects that must be considered:

e Enhancing forecasting capability: For the effective integration of RES, it is
necessary to enhance the grid's forecasting capability so that it can respond to
fluctuations in energy generation and problems that may arise during peak regimes.
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This will require the installation of new transformers, power lines, and other
components;

e Smart Grids: The implementation of Smart Grid technologies allows for more
efficient management of energy flows and improves the connection between producers
and consumers. Smart Grids optimize system operation using real-time data and
increase its resilience to changes.

e Energy storage systems: To smooth out fluctuations in energy generation and
ensure grid stability, there is a need for energy storage systems, such as accumulator
batteries and pumped-storage hydroelectric power plants. These systems can store
surplus energy generated during high-production periods and allow it to be used when
generation decreases.

e Operational flexibility: Energy systems must be more flexible to adapt to
changes in supply and demand. This includes the use of flexible energy sources that
can be rapidly activated and deactivated, as well as the implementation of technologies
that provide for demand-side management.

e Integration with other systems: It is important that RES can be integrated not
only into electricity grids but also into heating and cooling systems, which can help
create more efficient and sustainable energy systems.

Infrastructure modernization and increasing grid flexibility require significant
investments and joint efforts between energy companies and consumers, which is
essential for the successful integration of RES

Renewable energy sources (RES) can affect power quality parameters, such as
voltage and frequency. Below, we examine several key points that must be considered:

1. Voltage: Variability in RES generation, particularly from wind and solar
installations, can cause voltage fluctuations in the grid. When energy generation
exceeds consumption, this can lead to a voltage rise, whereas low generation can cause
a voltage drop. This can negatively impact the operation of electrical devices and
equipment.

2. Frequency: The frequency in the electrical grid must remain stable (typically
50 or 60 Hz, depending on the region). RES can introduce uncertainty into the balance
between generation and consumption, which can lead to frequency deviations. If
energy generation from RES sharply decreases or increases, it disrupts frequency
stability.

3. Harmonic generation: RES can create additional harmonics in the electrical
grid. This occurs as a result of using converters to change direct current. Harmonics
cause additional losses in cables and equipment.

4. Signal quality: Temporary changes in RES generation can also affect the signal
quality in the grid. This can cause light flickering and a reduction in the efficiency of
electronic devices.

5. Quality improvement measures: To minimize the negative impact of RES on
power quality, various technologies are applied, such as power control systems,
capacitors that compensate for reactive power, and special filters for harmonic
elimination.
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CONCLUSION

The increasing role of renewable energy sources is a key factor in addressing global
challenges related to climate change and the depletion of natural resources. RES not
only ensure environmental sustainability but also create new opportunities for
economic development and energy independence. The implementation and
development of renewable energy sources are not just a necessity, but also a step
towards a more secure and prosperous future for humanity. Thus, the integration of
RES requires a comprehensive approach to ensure power quality and the stability of
the energy supply.
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Abstract

The fast growth of sustainable energy systems needs accurate photovoltaic (PV)
modeling, solid stability assessment, and self-recharging solutions. This paper
introduces an integrated approach that combines comparative error-based modeling of
multi-diode photovoltaic cells, nonlinear analysis using RK4 and Lyapunov stability
theory, and the implementation of a prototype for wireless vehicle-to-vehicle (V2V)
charging powered by solar energy for electric vehicles. The research combines
advances in theory with innovations in practice, resulting in efficient, reliable, and
intelligent photovoltaic systems for both stationary and mobile applications.

Keywords: Photovoltaic Modeling; Lyapunov Stability; Runge—Kutta Simulation;
Wireless Power Transfer; Sustainable Electric Mobility.

1. Introduction

The increasing demand for more sustainable mobility and the integration of
renewable energy have boosted the research on smart photovoltaic (PV) systems and
electric vehicles (EVs). Although photovoltaic energy is an abundant and clean
renewable resource suitable for EV infrastructure, its intermittent and non-linear
characteristics pose challenges for a stable and steady power supply [1], [2].

The wireless power transfer (WPT) has established itself as a highly promising
replacement for traditional wired charging, allowing flexible and independent charging
between vehicles (V2V) and between vehicles and the grid (V2G) [3], [4]. However,
despite these benefits, the effectiveness and reliability of inductively coupled power
transfer systems are still heavily dependent on coil alignment, distance, and load

126



ELECTRICAL ENGINEERING
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

variations [5]. Consequently, precise modelling and nonlinear stability analysis are
essential to optimize system efficiency and ensure reliable power exchange.

Traditional single-diode photovoltaic models are frequently insufficient for
understanding recombination and non-ideal effects under different illumination
conditions. The three-diode model offers greater precision for dynamic modeling of
solar behavior and real-time simulation [6], [7]. In addition, the application of stability
analysis based on Lyapunov theory, combined with Runge-Kutta (RK4) numerical
integration, provides a strong setting for the study of nonlinear transitional dynamics
[8], [9].

In this paper, we propose an innovative integrated modeling framework that
combines accurate photovoltaic modeling, nonlinear stability analysis, and validation
of wireless power transfer via a solar wireless charging system between electric
vehicles (SWEV2VCS). The aim is to provide a link between modeling and
experimental verification with a view to developing next-generation smart
photovoltaic-electric vehicle systems that promote autonomous and sustainable
mobility.

2. Methodology

In one of our previous studies, a detailed comparative modeling of photovoltaic
cells was performed using MATLAB-based simulations within one-, two-, and three-
diode configurations. The models incorporated series and shunt resistances, diode
saturation currents, and temperature-dependent parameters to reproduce nonlinear [-V
and P-V characteristics. Root Mean Square Error (RMSE) and External Quantum
Efficiency (EQE) analyses were applied to quantify model accuracy and spectral
response. The three-diode model (TDM) showed superior accuracy for high-precision
characterization of organic, perovskite, and quantum-dot PV technologies [10], [11].

In another study, a time-domain numerical model of the PV cell was formulated
using the fourth-order Runge—Kutta (RK4) algorithm, which ensures high accuracy for
solving nonlinear ordinary differential equations governing PV behavior. A quadratic
Lyapunov function was defined to verify asymptotic stability under constant
irradiance. The voltage and current trajectories demonstrated smooth convergence with
minimal overshoot (<2%) and a monotonic decrease in the Lyapunov function,
confirming system stability and the effectiveness of the RK4 integrator for transient
analysis [12], [13].

The study by Hysa (2019), Hysa, Mahmoud, and Ewais (2025) analyzes
photovoltaic (PV) cell performance using the single-diode model combined with the
Newton—Raphson iterative method in MATLAB 2015a and MATLAB 2024a
respectively. The approach numerically solves the nonlinear I-V and P—V equations of
PV cells to determine current, voltage, and maximum power under varying irradiance,
temperature, and resistance. MATLAB simulations visualize how solar and electrical
parameters affect efficiency, providing an accurate tool for predicting PV behavior
[14], [15].
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Another contribution introduces an applied system: a Solar Wireless Electric
Vehicle-to-Vehicle Charging System (SWEV2VCS). The prototype integrates an
Arduino-based control unit, TP4056 charging controller, and copper coil-based
wireless power transfer (WPT) modules. Power is harvested from high-efficiency
photovoltaic panels, stored in lithium-ion batteries, and transmitted wirelessly via
resonant inductive coupling. Real-time voltage data is measured and displayed through
an [?’C LCD interface, enabling intelligent monitoring and autonomous operation. The
prototype demonstrates practical feasibility for off-grid and emergency charging,

representing a scalable approach for decentralized green transportation networks [16],
[17].

3. Results and Discussion

The comparative error analysis revealed that the three-diode model achieved up to
95% correlation with experimental data, outperforming single-diode models under
variable irradiance conditions. The inclusion of recombination effects and non-ideal
diode parameters improved the precision of the simulated I-V characteristics. The
RK4-based dynamic simulations confirmed the asymptotic stability of PV cells, with
time-domain voltage settling observed within milliseconds. These findings validate
that combining numerical integration with Lyapunov analysis yields deeper insight into
nonlinear PV dynamics than static models alone.

Figure 1 presents the current—voltage (I-V) characteristics of the photovoltaic (PV)
cell modelled using both the single-diode and three-diode configurations under variable
irradiance levels. As expected, the output current increases proportionally with
irradiance, producing higher short-circuit current values and a slightly elevated open-
circuit voltage. The three-diode model shows a closer resemblance to the experimental
data, particularly near the knee region of the curve, where recombination and non-ideal
effects become significant. In contrast, the single-diode model tends to oversimplify
the carrier-recombination processes, resulting in less accurate slope transitions. The
enhanced performance of the three-diode model demonstrates that including additional
diode branches effectively captures diffusion, recombination, and leakage currents that
dominate under partial-shading or low-irradiance conditions.

128



ELECTRICAL ENGINEERING
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

4 - 3
— — Single 200W/m’ )

Three 200W/m?
2| — — Single 500W/m? i 2|
Three 500W/m?
Single 800W/m’
0 Three 800W/m-
Single 1000W/m’
Three 1000W/m?

O  Experimental
Single-diode
Three-diode

TR

Current (A)
S
Current (A)

0 10 20 30 40 10 20 30 40
Voltage (V) Voltage (V)
Figure 1. Simulated and experimental [-V characteristics of the PV cell under
variable irradiance levels. The three-diode model shows a closer fit to the
experimental data compared to the single-diode configuration.

The comparison between the simulated and experimental [-V data at standard test
conditions (1000 W/m?) confirms the superiority of the three-diode model, which
achieved a correlation coefficient of approximately 0.95. This strong agreement
indicates that the proposed model accurately reproduces the measured behaviour of the
PV cell. Minor deviations at higher voltages are attributed to series-resistance effects
and sensor noise in the experimental dataset. Overall, the inclusion of non-ideal diode
parameters significantly improves model precision without imposing additional
computational complexity, validating the robustness of the simulation framework.

Figure 2 illustrates the transient voltage response obtained through fourth-order
Runge-Kutta (RK4) integration of the PV dynamic model connected to a resistive load.
The voltage trajectory rapidly approaches the steady-state equilibrium within a few
milliseconds, with no observable oscillations or overshoot. This fast-settling behaviour
confirms that the system exhibits asymptotic stability, consistent with the theoretical
expectations of nonlinear PV dynamics. The result highlights the importance of
dynamic modelling in capturing short-term electrical transients that are often neglected
in static analyses.
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Figure 2. RK4-based PV voltage response showing fast convergence to steady state.

The Lyapunov derivative plot (Figure 3) depicts the rate of change of the
candidate function

dw
—== (V= Vo) 9(V)
where g(V) is the voltage-rate function derived from the PV dynamic model. The

derivative remains negative in the vicinity of the equilibrium voltage, implying that the
system dissipates perturbation energy and naturally converges back to equilibrium after
small disturbances. This behaviour provides strong numerical evidence of asymptotic
stability and supports the validity of the dynamic model under variable irradiance
conditions.
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Figure 3. Lyapunov derivative dW/dt confirming PV system stability near V.

From an applied perspective, the SWEV2VCS prototype achieved efficient
wireless power transfer efficiency above 70% within short distances (up to 10 cm),
demonstrating the viability of solar-powered, vehicle-to-vehicle energy sharing. The
integration of renewable energy harvesting, embedded control, and wireless transfer
mechanisms represents a step toward smart-grid-compatible EV ecosystems. The
combination of modeling, stability, and real-time application illustrates a full chain
from theoretical modeling to functional implementation, bridging simulation-based
research with hardware realization.

Figure 4 illustrates the variation of wireless power transfer efficiency as a function
of the separation distance between the transmitting and receiving coils. The results
show that the system maintains an efficiency level above 70% for distances up to 10
cm, which aligns with typical short-range inductive coupling behavior.

As the distance increases, the mutual inductance between coils decreases
exponentially, reducing the coupling coefficient and consequently lowering the
transfer efficiency. This decline is inherent to inductive systems because the magnetic
field strength weakens with distance. However, within the 10 cm range, the
SWEV2VCS prototype demonstrates stable and reliable energy transfer, validating its
potential for vehicle-to-vehicle (V2V) power exchange scenarios where alignment can
be actively controlled.

The figure therefore confirms that the integration of solar power input with high-
frequency inductive transfer can achieve robust wireless energy exchange suitable for
smart EV infrastructures.
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Figure 4. Wireless power transfer efficiency versus distance between coils.

The system maintains efficiency above 70% for separations up to 10 cm,
confirming the feasibility of short-range inductive energy exchange.

Figure 5 presents the time-domain response of the receiver-side voltage simulated
using the fourth-order Runge—Kutta (RK4) numerical integration method. The voltage
rises rapidly from zero and reaches its steady-state equilibrium within just a few
milliseconds, demonstrating the fast-dynamic convergence of the SWEV2VCS circuit.

The absence of overshoot or oscillations in the waveform indicates that the system
is critically damped and stable under the given load and capacitance values. This
transient behavior is essential for real-time energy-sharing applications in which rapid
stabilization ensures consistent charging performance even when the coupling distance
or load conditions vary.

In summary, this figure confirms that the dynamic subsystem of the SWEV2VCS
design possesses a stable transient response suitable for integration with embedded
control hardware.
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Figure 5. SWEV2VCS voltage response (RK4) showing fast steady-state
convergence.

Figure 6 depicts the Lyapunov-based stability evaluation of the SWEV2VCS
voltage dynamics.

The negative derivative dW/dt implies that any small disturbance around the
steady-state operating voltage results in energy dissipation rather than amplification—
an essential condition for asymptotic stability.

The graph, therefore, validates that the system naturally returns to its equilibrium
state after minor perturbations, confirming the Lyapunov stability of the wireless power
transfer loop. This finding supports the theoretical claim that combining numerical
integration methods (RK4) with nonlinear stability analysis provides deeper insight
into the dynamic behavior of solar-powered EV charging systems.
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Figure 6. Lyapunov verification of stability for the wireless transfer model.

Together, the three figures demonstrate the complete modeling chain of the
SWEV2VCS system-from efficiency characterization (Figure 4) to dynamic
convergence (Figure 5) and formal stability proof (Figure 6).

These results collectively show that integrating renewable energy harvesting with
wireless transfer mechanisms is both technically viable and mathematically stable,
bridging the gap between simulation-based research and practical implementation for
smart-grid-compatible electric vehicles.

Scientific Significance

This integrated research contributes to three main domains:

Renewable Energy Modeling: It enhances understanding of nonlinear PV behavior
using advanced diode-based models for emerging materials, including perovskites and
quantum-dot photovoltaics.

Stability and Control: It provides a validated approach to ensuring dynamic
stability in PV systems through Lyapunov-based assessment coupled with high-
accuracy numerical solvers.

Applied Solar-Electric Systems: It pioneers a solar-powered wireless charging
architecture that enables sustainable, mobile, and grid-independent electric vehicle
charging solutions.

These contributions support the broader goals of the United Nations Sustainable
Development Goals (SDG 7 and 13), promoting affordable clean energy and climate
action. The interdisciplinary nature—linking control theory, renewable energy
systems, and embedded design—paves the way for Al-driven, loT-integrated solar
mobility systems.
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Conclusions

The integrated analysis demonstrates the feasibility and stability of the transition.
This transition concerns photovoltaic (PV) production. It also concerns wireless energy
transfer between vehicles. The three-diode PV model achieved a 95% correlation with
experimental data, thus confirming its excellent accuracy under varying illumination.
Time-domain simulations performed with the RK4 method showed rapid and stable
voltage convergence. Lyapunov analysis verified the asymptotic stability of the system.
The experimental SWEV2VCS model maintained a transfer efficiency greater than
70% for coil spacings up to 10 cm, thus validating the feasibility of short-range
inductive coupling. Ultimately, the integration of PV modeling, nonlinear stability, and
wireless energy transfer confirms the robustness of the proposed hybrid system for
electric vehicle applications in smart grids, making it a reliable and efficient solution
for energy management.
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Glamping represents a contemporary approach to travel that perfectly blends the
joys of being close to nature with the comfort and convenience of hotel-style services.
The concept is built around the idea of immersing oneself in the natural environment
without giving up the familiar comforts of modern life. Guests stay in thoughtfully
designed tents or compact, mobile cabins that provide accommodations comparable to
traditional hotel standards.

In essence, a glamp is a spacious and comfortable tent or a prefabricated unit
equipped with all essential amenities—electricity, heating, a private bathroom,
furniture, and often Wi-Fi. Groups of these units create glamping complexes, offering
a distinctive alternative to conventional lodging and appealing to travelers seeking a
unique, nature-connected experience without compromising on comfort.

The term glamping (from English glamorous camping) began to be widely used in
the United Kingdom around 2005, and by 2016 it was officially included in the Oxford
English Dictionary [6].

The concept of glamping emerged from traditional camping but has two key
differences. First, a glamping experience emphasizes maximum comfort, bringing it
closer to hotel-level services. Second, the construction and operation of such
accommodations are designed to minimize environmental impact, aligning with the
principles of sustainable development and ecotourism [1].

The term glamping (from English glamorous camping) began to be widely used in
the United Kingdom around 2005, and by 2016 it was officially included in the Oxford
English Dictionary [6].

The concept of glamping emerged from traditional camping but has two key
differences. First, a glamping experience emphasizes maximum comfort, bringing it
closer to hotel-level services. Second, the construction and operation of such
accommodations are designed to minimize environmental impact, aligning with the
principles of sustainable development and ecotourism [1].

1. Large Consumer Segment. Glamping targets a wide audience, as it combines
the comfort of hotel stays with the immersive experience of being close to nature. This
format is ideal for those seeking relaxation, inspiration, or simply a break from urban
life without sacrificing convenience. Glamping appeals to newlyweds, families with
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children, groups of friends, and even active older adults. Additionally, this type of
accommodation provides a unique setting for various events, including festivals,
weddings, corporate retreats, workshops, and birthday celebrations.

2. Ease of Organization. One of the key advantages of the glamping business is
its relatively simple setup. Since glamping tents are considered temporary structures,
installing them usually does not require special permits. Moreover, these structures can
be placed on uneven terrain—such as slopes or elevated areas—significantly
expanding the range of potential locations.

3. Eco-Friendliness and Compliance with Modern Standards. Glamps are
constructed using environmentally friendly materials and technologies that meet
international sustainable development standards. These accommodations blend
harmoniously into the natural landscape without disrupting its balance, making
glamping fully aligned with the principles of ecotourism.

4. Economic Feasibility. Launching a glamping complex does not require
substantial capital investment or a large staff, making it attractive for small or family-
run businesses. With an average occupancy rate of around 60% during the season, a
glamping venture can break even within 2—3 years.

5. Development Potential. Ukraine offers a diverse range of natural resources and
landscapes, providing excellent opportunities for glamping locations. In the summer,
tents can be set up along the coasts of seas and rivers, while in spring or autumn,
forested and mountainous areas can host glamping accommodations, offering travelers
a fresh approach to leisure and relaxation.

6. Mobility and Flexibility. Unlike stationary tourist bases or hotels, glamping is
not tied to a specific location. Mobile structures can be easily relocated, allowing
operators to change sites according to the season or demand. This flexibility minimizes
risks associated with choosing an unsuitable tourist destination and enables the
business to adapt to shifting market trends.

In the context of ongoing military events, glamping is taking on a new significance,
becoming not only a form of leisure but also an effective means of psychological
recovery. Amid constant stress and emotional exhaustion, people increasingly seek
opportunities for solitude, calm, and harmony with nature. Glamping, which combines
comfort with distance from urban hustle and bustle, fully meets these needs.

As of today, there are 63 operating glamping sites in Ukraine; however, due to the
full-scale Russian invasion, eight of these sites have been destroyed or temporarily
suspended. The largest number of active glamping complexes is concentrated in Kyiv
(16), Ivano-Frankivsk (11), Lviv (11), and Odesa (7) regions [3].

The first months of the war effectively paralyzed the development of the tourism
market, including the glamping sector. However, even during this period, these
facilities were not left unused: glamping spaces were repurposed to accommodate
internally displaced persons (IDPs), which helped partially preserve the infrastructure
and support the business.

By the summer of 2022, tourism activity began to gradually recover in the western
regions of Ukraine, leading to an increased demand for domestic travel. Outdoor
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recreation in safe and comfortable conditions became one of the most sought-after
options for Ukrainians.

Today, Ukraine offers a wide range of glamping formats, varying in construction,
comfort level, and design. Among the most common types are spherical or dome-
shaped tents (“bubbles,” capsules), bell tents, safari tents, yurts, tipis (wigwams),
treehouses, trailers, eco-houses, as well as mobile structures located on cliffs or
mountain peaks [2].

The development of glamping during wartime has demonstrated its adaptability
and social significance: this sector has not only maintained its viability but has also
become a tool for psychological support and the revival of domestic tourism in
Ukraine.

Table 1
Comparative Characteristics of the Main Types of Glamping Accommodation
Type of | Structural Materials Comfort | Advantages Seasonality
Accommodation | Features Level
Safari Tent Spacious frame | Wood, High Can be equipped | Spring—
structure, canvas with  furniture, | Autumn
sometimes built electricity, and
on a raised bathroom
wooden facilities
platform
Bell Tent Tent with a | Canvas Medium | Easy to | Spring—
central assemble, Autumn
supporting pole suitable for small
groups
Tipi (Wigwam) Cone-shaped Canvas, Medium | Ethnic Spring—
structure wood authenticity, Autumn
supported by good ventilation
wooden poles
Yurt Frame made of | Wood, Medium— | Wind-resistant, | All year
flexible matting, High well insulated, | round
wooden  slats | fabric comfortable
with a domed
shape
Dome / Sphere / | Geodesic ~ or | Metal, High Panoramic view, | All year
Capsule /| spherical plastic, modern design, | round (with
“Bubble” structure fiberglass, quick insulation)
PVC installation

Today, glamping has evolved into a global trend that is rapidly expanding. The
number of glamping complexes worldwide now exceeds one thousand, and in 2021 the
market for this type of tourism reached USD 3 billion. The most developed markets
remain the United States, the United Kingdom, and Australia. Analysts predict an
annual market growth of approximately 21%, with its value potentially reaching USD
8 billion by 2031 [2].

Over the past five years, the glamping industry has shown dynamic growth,
consistently increasing its revenues. The main drivers of this process are millennials

139



HOTEL AND RESTAURANT BUSINESS AND CATERING
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

and Generation X, who seek a new form of vacation that combines hotel-level comfort
with the authenticity of nature.

Today, glamping operates in most countries around the world, including even
exotic and hard-to-reach locations such as Antarctica.

North America remains the leader in the global glamping market, with the United
States and Canada serving as the main hubs for luxury outdoor tourism. In 2021, this
region accounted for 42.3% of the global market, driven by growing demand for
comfortable adventure travel in nature. According to forecasts, this trend is expected
to continue throughout the projection period, as more tourists in North America prefer
exciting outdoor experiences without sacrificing comfort [5].

Major international players in the glamping market are joining professional
associations, such as the American and British Glamping Associations, which
contribute to the standardization and development of the industry. Leading companies
driving innovation and growth in the global glamping market include Hilleberg AB,
Johnson Outdoors Inc, The North Face Inc, AMG GROUP, Newell Brands Inc, Oase
Outdoors, Coleman Company, Bushtec Safari (South Africa), and Wigwam Holidays
Ltd (UK). These companies continually expand their range of services and products
while enhancing the consumer experience, promoting rapid industry growth.

The largest online resource for finding glamping sites worldwide is glamping.com,
featuring accommodations on all continents and in nearly every country. Prices for
stays start at $45-50/€ per night and can reach $1,000/€, with some options even
higher. The most popular locations are on beaches and in national parks, combining
natural beauty with high levels of comfort.

Reasons for the Growing Popularity of Glamping. The expansion of the
glamping industry is driven by several factors: the desire for unique experiences, a
diverse traveler audience, environmental responsibility, attention to beauty and
wellness, the influence of social media, and the increasing number of glamping
locations.

Modern travelers seek unusual adventures, and glamping combines comfort with
close contact with nature. It attracts a wide range of travelers—from couples looking
for a romantic getaway to corporate groups organizing team-building events. With
growing environmental awareness, many glamping sites implement sustainable
practices, which are especially valued by eco-conscious tourists. Additionally,
activities such as hiking, yoga, and spa treatments promote both relaxation and
wellness, appealing to those seeking harmony and adventure. The visual appeal of
glamping sites spreads easily on social media, generating additional interest and
attracting new guests. The variety of accommodation options—from luxury tents and
yurts to treehouses and other unique structures—further drives the growth of this
segment in the global market.

Glamping represents a true revolution in the hospitality industry, combining the
comfort of modern living with direct contact with nature. It is not merely a trendy fad,
but an independent sector rapidly gaining popularity worldwide. Glamping offers a
unique vacation experience, allowing guests to enjoy the beauty of the surrounding
environment without sacrificing convenience. The future of glamping looks promising:
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growing environmental awareness, a desire for new experiences, and technological
advancements all contribute to its continued expansion. Glamping is expected to
become even more accessible and diverse, opening up new locations and service
opportunities for travelers.
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TPAHC®OPMALISI 3AKOHOJABCTBA €C L[0J10

3ABE3NEYEHHS BAJTAHCY MI)K IHTEPECAMU

HALIOHAJBHOI BE3NEKHU, MIPAB JIIOJUHU HA

MPUBATHICTB I 3AXMCTOM MEPCOHAJILHUX
TAHUX

IIpoxonmuenko Cepriit BikropoBu4

TOJIOBHUI HAyKOBHM CIIBPOOITHUK

YkpalHChbKUN HAYKOBO-AOCTITHAN ITHCTUTYT CIELIabHOI TEXHIKU Ta CYJAOBHUX
excrieptus Cimyx0u 6e3nexku YKkpainu

Beryn. YV ppyriid nonoBuHi XX CTOMITTA PO3BUTOK HU(POBUX TEXHOJOTINA Ta
MOOITFHOTO 3B’SI3Ky CTBOPUB HOBI BUKJIMKHU JIsi 3a0€3MEUCHHS HAIIOHAJIBHOI Ta
IrpOMaJChKOi Oe3neKku. 3pOCTaHHS BUKOPUCTAHHS TEIEKOMYHIKALIi 3JI0YMHHUMU
YIPYHNOBaHHSAMU CIHPUYMHWIO NOTPedy y (OpMyBaHHI CHIIBHOI MOJITUKHU JE€pHKaB-
yieniB €C 1070 3aKOHHOTO TIEPEXOIUICHHS KOMYyHikamiid. Po30ikHOCTI 'y
HaIllOHAJTBHUX  3aKOHOJABCTBAX  YCKJIQJHIOBAIM  TPAHCKOPJIOHHY  CIIIBIIPAIlIO
MPaBOOXOPOHHUX OPTraHiB, 110 3yMOBWIO MPUUHSTTS HU3KA HOPMATHUBHO-IIPABOBUX
akTiB Ha piBHI €C.

1. llouaTkoBuii eran: popmyBannsa niaxonis (1990 — nouarox 2000-x)

Pesomronist Panu €C “Tlpo 3akonHe mepexoruieHHs: TenekomyHikamii” (Council
Resolution of 17 January 1995 on the lawful interception of telecommunications) Bijx
17.01.1995 Ne 96/C329/01 [1] 3akiana 6a30B1 NPUHLIMUIIA 3aKOHHOTO MEPEXOIICHHS
KOMYHIKaIlii:

rapMOHI3allisl TEXHIYHUX MOXJIMBOCTEH oOmepaTopiB Jjs  chmiBOopami 3
MIPaBOOXOPOHHUMU OpTraHaMU;

MPOMOPIINHICTD 1 3aKOHHICTh BTPYYaHHS;

BpaxyBaHHS MPAaB JIFOJAUHH.

Konsenriist Pagu €Bponeiicbkoro Corosy “IIpo B3aeMoaomnoMory B KpuMiHaIbHUX
crpaBax MiX JepkaBamu-uiieHamMu €Bporneiicbkoro Coro3y” (Convention on Mutual
Assistance in Criminal Matters between the Member States of the European Union)
(Konsenis) Bix 29.05.2000 Ne994 238 [2] — cTBOopuUia MpaBOBI paMKU MI>KHAPOIHOT
CIIBIpAIll y JAOCTYIN M0 JaHHWX JUIS PO3CIiyBaHb, a CaMe€ BCTAaHOBJIEHO OOOB’S3KH
OTIePaTOPIB IIOJIO:

3a0e3ne4YeHHs] TEXHIYHUX MOKJIMBOCTEHN MEepEeXOIICHHS;

TAEMHOCTI Ta MU(pyBaHHS;

00pOOKH OJTHOYACHUX 3aIUTIB.

Ha upomy erari 1oMiHyBaB NiIX11 «Haybe3neka noHao ycey, a 6ajianc 13 mpaBaMu
JOJIMHU OYB MEPEBAKHO ACKIAPATUBHUM.

2. ETan nocu/jieHHsI KOHTPOJII0 Ta MacoBOro 300py aanmux (2001-2014)

[Ticns TepaxtiB 11 Bepecust 2001 p. y CILIA €C nepeiioB 10 aKTUBHOI MOTITUKA
NpeeeHmu8HO20 KOHMpOi0 IPUNHATO JUPEKTUBU:
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y 2001 pomi Ne 994/234 “Ilpo omepaTHBHI 3alUTH IPABOOXOPOHHUX OPraHiB
CTOCOBHO TEJICKOMYHIKAIlIHHUX MEPEK 3arajlbHOTO KOPHCTYBAHHSI Ta IMOCIYT 3B’ SI3KY
(ENFOPOL - ckopouenHs Big “Enforcement Police” (“Ilomimeiicbke
mpaBo3acTtocyBaHHs’)’[3], SKy cTBOpeHO 3a pexomeHparismMu €C momo B3aemoii
MOCTAYaJILHUKIB TIOCITYT 3 TIPABOOXOPOHHUMU OpraHaMU;

2002/58/€C “TIpo 06poOKy mepCOHATBHUX JAaHUX Ta 3aXUCT KOH(IICHIIIHHOCTI B
CEKTOp1 €JIEKTPOHHUX KOMYHIiKaIlii’[4], ska BU3HAUYMIIa CICTIM(IYHUMHI MMPABHIAMA
10JI0 0OpOOKHM TEepCOHAIBHUX JAaHWX Ta 3aXUCTy KOH(IACHIIHHOCTI B CEKTOPI
€JICKTPOHHUX KOMYHIKAITIH;

2006/24/€C «IIpo 30epexxeHHs maHux» [5], sika 3000B’si3ajla TpoOBaiinepiB
30epiratu MeTtanadi (Tpadik, Micie, yac 3’€JHaHb) Bl 6 MicAIIB A0 2 POKIB, IO
npu3Beno 10 KoHpIikTy 3 Xapriero ocHoBomnoJoxkHUX mpaB €C (cT. 7 — mpaBo Ha
MIPUBATHICTD, CT. 8 — 3aXKCT MEPCOHAIBHUX JaHUX).

3. ETan neperusay Ta o0MexkeHHs BTpy4anHs (2014 — 2018)

Cyn €C y cnpasi:

Digital Rights Ireland (2014) Bu3naB JlupextuBy 2006/24/EC neniicHOO 4epe3
CYNEpPEYHICTh MPUHIMIAM IPOMOPLIHHOCTI Ta HEOOXITHOCTI 3A1MCHEHHS MacOBOIO
30epiraHHs JaHUX;

Tele2 Sverige / Watson (2016) Bu3HaB, 110 3arajibHe i HEBUOIPKOBE 30€piraHHs
JTaHUX HECyMicHE 3 mpaBoM €C; MOMyCTHME JIMIIE IIIHOBE, 34 YITKUMHA YMOBaMHU
JOCTYY.

Hamionanpai cymm (Hanpukinan, Koncruryuiauit cyn Himewuwmnu, dpaniii,
PymyHii) miaTBepauan oOMeXeHHs 11010 HEBUOIPKOBOTO 300py TaHUX:

BVertG (Himeuunna) me y 2010 porti BU3HAB TaKHi Mi1X1]] HEMPOMOPIIHHUM 32
OcHoBHauM 3akonoM OPH;

CCR (PymyHist) aBivi ckacoByBaB 3arajbHe 30epiranas — a0 Ta micis Digital

Rights Ireland;

Conseil d’Etat (Opanris) y 2021 pori 3By3HB HAI[iOHATBHUII MiIXiZ JO YMOBHO
JOMYCTUMOTO JIMINE sl HAlOe3MeKu; IS IHIIUX IiJIed — TUIbKU TapreToBaH1
PEXKUMU.

bananc moctynoBo 3MicTUBCS y OlK npiopumemy npas 100UuHU ma nepCcoHalIbHUX
OaHUX.

4. CyyacHuii eram: iHTerpauis B €BpONeHCbKHMH KOIECKC €JIeKTPOHHHUX
KOMYHiKauii

[Mpuitasartsa Hupextusu (€C) 2018/1972 — €BponeichbKoro KOACKCY eIeKTPOHHUX
KOMYHIKarliu [6], skuii:

CTBOPIOE €IMHY HOPMATUBHY 0a3y Ui T€IEKOMYHIKaLIii;

MIATBEPIKYE, MO0 OyIb-Ke BTPyYaHHS y KOMYHIKaIlii MOBHHHO BIAMOBIIATH
MPUHITUTIAM TPOMOPIIHHOCTI, HEOOX1AHOCTI Ta OYTH MiJ JEMOKPATUIHUM KOHTPOJIEM;

nependayae MexaHi3M1 rapMoHi3zailii 3 Permamentom €Bponeiicskoro [lapaamenty
1 Pagu (€C) 2016/679 npo 3axuct ¢GI3UMUYHUX OCIO Yy 3B'A3Ky 3 OINpallOBaHHSIM
MEPCOHAIBHUX JaHMUX 1 mpo BUIbHMM pyx Takux nanux (GDPR) [7] Ta Xaprtiero
OCHOBOTIOJIOKHUX TTPaB.
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Konekc Bu3Hae, 110 Hagoesneka 3aiuiaeTbes MpeporaTuBolo AepKaB-uJieHiB,
ane €C BCTaHOBIIOE MiHIMaJIbHI CTAaHAAPTH 3aXUCTY MPUBATHOCTI.

KitodoBi Tenaenttii Tpancopmartii:

1. Big macoBoro 300py /10 TapreToBaHOTO (TOYKOBOTO) JOCTYIY: MPOMOPIIHHUN
Ta OOTPYHTOBaHMM peXuM 300py iH(MOpMaIllii, SKH 3aCTOCOBYIOTBCS JIUIIE 0 OCI0,
CUTYyaIllll UM TEpPUTOPIH, Jie ICHY€ peabHa 3arpo3a HalllOHaIbHIM Oe3neri abo migo3pa
y BYMHEHH1 TSKKOTO 3JIOUHHY.

2. CynoBuii 1 He3asiexkHUU KOHTpoJib — posib ECILI ta Cyny €C y Bu3HaueHH1
MEX JIOITyCTUMOCT1 BTpy4YaHHSI.

3. Interpanis 3 mudpoBuMHU MpaBamMu (MPOIEC MOEIHAHHS MPUHIMIIB, HOPM 1
MEXaHI3MIB 3aXUCTy TNpaB JIOAUHU y 1UGPOBOMY CEpPEAOBHINI 3 HaIBHUMHU
PaBOBUMH, YIPABIIHCHKUMH Ta TEXHOJOTIYHUMHU CHUCTEMaMHU) — TMIOEJIHAHHS 3
Bumoramu GDPR, €CILJI, Xaprii €C.

4. TexHOJIOT1YHA HEUTPATBHICTh — 3aKOHO/IABCTBO AJIANTYETHCS 10 IHTEPHETY,
VolP, mecenmxepis, 5G.

VYkpaina y npolieci €BpoiHTerpailii i 3a0e3neueHHs OanaHcy Mix O€3MEeKOI0 B
yMOBax BIHU Ta MpaBaMH JIFOJIMHA MA€ BpaxyBaTH:

HEJIOIMYCTUMICTh 0€3p0301parBOro 30epiraHHs JaHux (MOTPiOHI YITKI KpUTEPIi
JIOCTYIIY);

BIPOBAHKCHHS CTaHAAPTIB MPO30POCTI Ta CYIOBOTO KOHTPOJIIO;

rapMoOHi3aIilo HaIlloHAJLHOTO 3akoHojaBcTBa 3 GDPR Ta €Bponeiickkum
KOJIEKCOM €JIEKTPOHHUX KOMYHIKAIIii.

BucnoBok. EBomonisi 3akoHomaBctBa €C JI€MOHCTpY€E TOCTYIOBUN pPyX Bijl
0C3yMOBHOT'0O MPIOPUTETY HAIOE3NEKH J0 OanaHCy 3 MpaBaMu JIIOJWHU. YKpaiHa,
aJanTy41 CBOE MPaBo 70 cTaHaapTiB €C, Mae iHTETpyBaTH Il MiX01, OCOOJINBO B
yMOBax BIMCHKOBOI arpecii Ta moTpedu MOCHICHOI O00POTHOU 3 KIOEP3JTOUMHHICTIO Ta
TEPOPU3MOM.
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BIPTYAJIBHI AKTUBMU SAK OB’€EKT ®IHAHCOBOI'O
MOHITOPUHI'Y B YKPAIHI: BUKJIUKU TA IIPABOBE
PETI'YJIIOBAHHA

Cunepy0 Bosiogumup Bosiogumuposuy,
cTyleHT 3 Kypcey, 01-23-21 rpynu

bakynpTeTy MPOKypaTypu
HIOYV imeni fpocnasa Myaporo

Po3BuTok 11MppoBOi €KOHOMIKM Ta MOSIBA KPUNTOBATIOT M 1HIIMX BIpTyaJbHUX
akTuBIB (1ayi — BA) 3yMoBUIIM HaraibHy noTpedy y hopMyBaHHI €(DeKTUBHOI CHCTEMHU
iXHBOTO MPABOBOI'O PETrYJIIOBAaHHS Ta ajarnTallii iICHyIOYMX MeXaHi3MiB ()iHAHCOBOTO
MOHITOPUHTY. AHOHIMHUHN Ta TPAHCKOPJOHHUN XapakTep TpaH3akiiii 3 BA cTBoproe
M1JIBUIICH] PU3UKU JJIS BIIMUBAHHS KOILTIB Ta (piHAHCYBaHHS TEPOpU3MY. Y 3B'SI3KY 3
MM, B YKpaiHi npouec aganTamii cucreMd (JiHaHCOBOTO MOHITOPUHTY PO3IIOYABC 13
BHECEHHsI CYTTEBUX 3MIH 10 3akoHy Ykpainu «lIpo 3amoOiraHHd Ta HPOTHUIIO
neranizanii (BIAMUBAHHIO) T0XO/I1B, OACPKAHUX 3JI0OYMHHUM LUIIXOM, (P1IHAHCYBAHHIO
Tepopu3My Ta (PiHAHCYBAHHIO PO3MOBCIOKEHHS 30p0oi MacoBoro 3HuIeHHD» y 2019
poiti [1]. V¥ HaykoBi#l JiTepaTypi HaroJOUIyEThCA, IO IMIJIEMEHTAIIISI MI>KHAPOIHUX
cTaHAapTiB y cdepi GiHaHCOBOIO MOHITOPUHTY € CKJIaJIHUM MPOIECOM, SIKHM TOTpedye
rapmoHizarii 3 Bumoramu FATF Ta €C, a Takoxk  BIPOBAIKECHHS
PU3BUKOOPIEHTOBAHOTO MIAXOAY 1 Cy4aCHUX TEXHOJOT1H KOHTPOJIIO [8].

[{i 3axkoHO/AaBUl HOBAIlli CTaJIM MEPIIUM KPOKOM JI0 THKOPHOpaIli BipTyaJIbHUX
aKTUBIB Ta TMOCTAYAJIbHHUKIB TIOCIYT, TMOB'A3aHUX 3 ix o00iroMm, 0 cdepu maii
HaIllOHAIBHOI cucTeMU (hiIHAHCOBOTO MOHITOPUHTY. Takuil Kpok OyB 3yMOBIICHUH SIK
BHYTPIIIHIMU MOTpeOaMU PO3BUTKY LHUPPOBOi €KOHOMIKHM, TaK 1 MIKHAPOJHUMH
3000B’3aHHSIMHU Y KpaiHH, 30KpeMa, HeOOX1AHICTIO BUKOHAaHHs pekoMmeHaamii FATF
(MixHapoaHoi Tpynu 3 NPOTUAIT BIIMHBAHHIO OpyIHHUX TrpouIei), sIKi BUMararoTh
MOIIMPEHHS BUMOT MOHITOPUHTY Ha c(epy BIpTyaJbHUX AKTHUBIB.

OYHKIIOHYBaHHS ~ HAIIIOHAJIbHOI ~ CHUCTeMH  (DIHAHCOBOIO  MOHITOPUHTY
3a0€3MeuyeThCd TAKOXX HHU3KOH TIJ3aKOHHUX akKTiB, yXBajieHUX HarlioHanmbHUM
O0ankoMm YkpaiHu Ta [lepkaBHOW clyk0010 (iHaHCOBOro MoHiTOopuHry. Cepen
OCHOBHHMX MEXaHI3MIB i1 peaiizallii BapTo BUIIIUTH 1aeHTU(iKamio kiieHTa (Know
Your Customer, KYC), mo nependagae 36ip 1 nepeBipky iHdoOpmMariii mpo KIi€HTa 3
METOI MIATBEPHKCHHS 3aKOHHOCTI HOTO [ISUIBHOCTI Ta BHSBICHHS MOXIIMBUX
3B’SI3KIB 3 YXWJICHHSIM BiJI CIUIaTH MOJATKIB YK BIAMHUBAHHSAM KOIITIB. BakamBuM
IHCTPYMEHTOM € ¥ 3BITHICTh MPO MiA03puIl Tpan3akmii (Suspicious Transaction
Reports, STR), BiamoBimHO 10 siKOi (iHAHCOBI YCTaHOBU 1H(POPMYIOTH
Jlep>x(piHMOHITOPUHT MpO omepallii, 0 MOXYTh MaTH HE3aKOHHMH Xapaktep. Kpim
TOTO, cucremMa (piHaHCOBOTO MOHITOPMHTY B YKpaiHi moOyJoBaHa Ha 3aCTOCYBaHHI
PUBHUK-OPIEHTOBAHOTO MiAXOAY, SIKUW BUMAarae OLliHKY PiBHS PU3UKY KIIIEHTIB Ta iXHIX
omepallii 3 ypaxyBaHHSIM KpaiHU TIOXOJKEHHsI, XapakTepy Oi3Hecy, OOCsTiB Ta
cnoco0iB 31MCHEHHS TpaH3akKliid, a TakoXk 1cTopii (PIHAHCOBOI MOBEMIHKHU. Takuii
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HiIX17 J03BOJIsSE BUOYIyBaTH OUIBII THYYKY Ta €(EKTUBHY MOJENIb MPOTUJIIT
(biHAHCOBHUM 3JI0YMHAM, Y TOMY YHCIi Y cdepl 00iry BipTyalbHUX aKTUBIB. [5]

BigmoBimro no crangaptie FATF, MoOHITOpMHT Ta Harisg 3a OiSUTBHICTIO 3
BIpTYaJbHUMH aKTHBAMH OOMEKYIOTHCSI BUKITIOYHO HIISIMU OOpOTHOU 3 BIIMUBaHHSIM
KOImTIB Ta (PiHAHCYBaHHIM TepopusMy. lle He mommproeThcs Ha 3a0€3MEUYCHHS
¢iHaHCOBOI CTAOUIBHOCTI UM 3aXUCT TpaB CIOXHUBAYiB Ta 1HBECTOpiB. BomHouac
BIJICYTHICTb y 0ararboX KpaiHaX 4YITKMX TMpaBWi 3BITHOCTI WHIOJO OMepamid 3
KPUIITOAKTUBAMH CTBOPIOE TMPOTAIMHU y HArsl Ta MOCHIIIOE PU3HKU. 30Kpema,
BIIMMBaul KOIITIB Ta (pIHAHCUCTH TEPOPHU3MY MOXKYTh OOHpaTH IOPHUCAMKINI 31
C1a0KHUM peryJTFOBaHHAM («IOPUCIUKIIIMHUN MIOIMIHTY ), 00 YHUKATH KOHTPOJIIO.

OxkpeMy 3arpo3y CTaHOBJSITh TaK 3BaHl «crypto-to-crypto» cepsicH, sIKi
JTI03BOJIIIOTH OOMIHIOBATH BIJTHOCHO MPO30p1 KPUNTOAKTUBH (Hampukias, Bitcoin um
Ethereum) Ha 1H1I1 1MGPOBI BATIOTH 3 MiABUIIIEHUM PIBHEM aHOHIMHOCTI. [{omaTkoBo
aKTUBHO BHUKOPHCTOBYIOThCS «MIKcepu» Ta «TyMOnepm» 3 «Dark Weby, mo
MEePEMINIYIOTh KOIITH 3 PI3HUX JKepel 1 (PAaKTUYHO 3HEIIHIOIOTh MOXJIUBICTh
MPOCTEKEHHS iIXHBOTO MOXO/KEHHS. Y TaKWX yMOBaX BHHHUKA€ HarajibHa motpeda y
BUPOOJICHHI €IMHOTO TIJ00aIbHOr0, TapMOHI30BAHOTO MiJAXOAYy, 3aCHOBAaHOTO Ha
cragaaprax FATF. Jlume y3romkeHa MiKHapoAHA KOOpPAMHALSA MOXE €(PEeKTHUBHO
3HU3UTU PU3MKU BHUKOPUCTAHHA BIPTyaJbHUX AaKTHBIB JUIsl BIAMHBAHHS KOUITIB 1
(dhiHaHCyBaHHS TEPOPU3MY. [9]

HayxoBIl miKpecoTh, 0 MPaBOBE PEryJIIOBaHHS KPUIITOBAIIOT B YKpaiHi
nepeOyBa€ Ha CTajli CTAHOBJIEHHS, a BIICYTHICTh €IMHOTO MIPABOBOIO MOJISI CTBOPIOE
JOJTATKOBI PU3UKHU K JJISI IepKaBH, Tak 1 11l ydacHHUKIB puHKY [10]. ¥V 3B 513Ky 3 M
VYkpaiHi BapTO pPO3MISHYTH MOXJIMBICTH BHIIEPEIKAlOUOr0 PEryJIlOBaHHS, a caMme
CTBOPEHHsI OUIBII MIMPOKOT HOpMATUBHOI 0a3u, HiX BuMarae FATF, o 3a6e3neunthb
KOHKYPEHTHI mepeBaru Ha ertari (OopMyBaHHS I100albHUX CTaHAAPTIB Ta MIATOTYE
MPaBOBY CUCTEMY JO MalOyTHIX 3MIH y MDKHApOAHOMY PETyJIFOBaHHI.

[Ile y momnepenHix TOCTIKEHHSIX HAroJIoIIyBaJIocs Ha TpoOieMi HEBU3HAYEHOCTI
MIPABOBOTO CTaTyCy KPHUMNTOBAIIOTH, IO YCKIAIHIOE SIK JEp)KaBHUN KOHTPOJIb, TaK 1
3aXMCT MpaB JOOPOCOBICHUX KOpHUCTyBauiB [6]. B oaHiil 3 eKCnepTHUX CTaTTel Ha
noprani DigitalLaw, okpiM 6a30BUX Me€XaHi3M1B (DIHAHCOBOI'O MOHITOPUHTY, BaXJIHMBO
BpaxoByBaTH creuudiky o00iry BIpTyaldbHUX akTHUBIB. JledKli KpHUNTOBAIIOTH
3a0€31e4y0Th BUCOKUI pIBEHb aHOHIMHOCTI, 1110 YCKJIAJIHIOE BIICTEKEHHS TPAH3aKIIIi
1 JBUIILY€ PU3HKU BUKOpUCTaHHA BA s GinancyBaHHS TepOpU3MY Ta BIJIMUBAHHS
KoITiB. BpaxyBaHHs X 0cOOIMBOCTEHN y pOoOOTI MOCTa4aIbHUKIB OCTYT 3 00iry BA
703BOJIsIE TIOOYyAyBaTh OUIBII TOYHY CHCTEMY OIIHKH PHU3UKIB Ta €(EeKTHUBHO
agantyBatn MexaHi3Mu KYC ta STR no peaniii mudpoBoi ekonomiku. Kpim toro,
noTpuMaHHs MikHapogaHux ctannaptiB FATF ta pekoMeHmariii momo po3IupeHHs
perymtoBanHs BA Moxke Hamatu YKpaiHi cTpaTeriuHi epeBaru Ha etari ¢opMyBaHHS
rJ1I00aJIbHUX MTPaBUI 00ITY KPUNITOAKTUBIB. [3]

Hanexna mnepeBipka KIEHTIB 3I1ACHIOETbCS y pa3l NMPOBEACHHS (DIHAHCOBHX
orepaliii 3 BIpPTyaJlbHUMH aKTUBaMU Ha CyMYy, IO JIOP1BHIOE a00 nepeBulrye 30 Tucsy
IrpUBEHb. Y TaKMX BUIIAJKaxX OIepalii MiIsraloTb 000B’SI3KOBOMY (HDiIHAHCOBOMY
MOHITOpUHTY. BonHovac, (piHaHCOBUI MOHITOPUHI 3aCTOCOBYETHCS 1 IO OIepauii 3
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BIpTyaJbHUMM aKTUBaMU Ha cyMy MeHie 30 Tucsd rpuBeHb (200 ii €KBIBaJICHT B
1HO3EMHI BaJIOT1) y pa3i mepeKasiB BCepeInH1 KpaiHu 3 BAKOPUCTAHHSIM EIEKTPOHHHUX
rpoIIeH, eNeKTPOHHUX IIATLKHUX 3aco0iB abo iHmux BA. Jlns Takux omepariii
000B’SI3KOBUM € HasBHICTH 1H(pOpMaIii, 0 i1eHTH}IKy€e MIATHUKA Ta OJIepKyBaya,
30KpeMa HOMEpY paxyHKy 4YHM €JIeKTPOHHOTO TaMaHIlA, YHIKaIbHOTO HOMepa
€JIEKTPOHHOTO TIATHKHOTO 3aco0y abo mepearuiadeHoi 0araTomiiboBOi KapTKH. 3a
BIJICYyTHOCTI TaKMX PEKBI3WTIB, OINepallisi MOBUHHA CYNPOBOKYBATUCS YHIKAJIbHUM
HOMepoM (hiHAHCOBOI omepallli ajs 3a0e3ledeHHsT MPO30POCTI Ta MOKIHMBOCTI
BI/ICTEKEHHS.

3rinHo 3 PexoMenparisiMmu Mi>kHapOIHOT TPYITH 3 MPOTHU/IIT BIAMUBAHHIO OPYIHUX
rpomeii (FATF), 3okpema D 15 «HoBi TexHos10T11», KpaiHM MOBUHHI 3alIpOBaKyBaTH
e(EeKTHBHI CHUCTEMH MOHITOPUHTY IOCTAYaJbHUKIB TOCIYT y cdepl BipTyaIbHUX
akTuBiB. L{e mepeadavae BXXUTTS 3aX011B JIJIs1 MiHIMI3aIlil pU3UKIB BIIMUBAHHS KOIITIB
Ta (hiHAHCYBAHHS 3JI0YMHHOT ISUIBHOCTI 3 BUKOpUCTaHHAM BA, a y pa3i HeoOXiHOCTI
— MOXJIUBY 3a00pOHY JISUIBHOCTI OKPEMHUX ONIEPATOPIB, IO NOPYIIYIOTh 3aKOHOJaBY1
BuMoru. Takum unHOM, 1HTerpaiis Bumor FATF y HamioHanbHe 3aKOHOJIaBCTBO Ta
JOTpUMaHHA MEXaHi3MIB (PIHAHCOBOTO MOHITOPUHTY CTBOPIOE TEPEAYMOBHU IS
MIJBUILEHHS TPO30POCTI PUHKY BIPTYaJIbHUX AKTUBIB, 3aXUCTY MpaB JOOPOCOBICHUX
YYaCHHKIB Ta 3MIHEHHA (DiHAHCOBOI O€3MeKu AepKaBu.[4]

OkpeMo MiIKpECTIOeTbCsl MOTpeda y BpPEryJIOBaHHI NUTaHb OIMOJATKYBaHHS
oreparliil 3 KpUITOBAIIOTAMHU, /K€ B1JICYTHICTh KOMIUIEKCHOIO MIAXOAY IPU3BOIUTh
10 BTpaTH NOTEHLINHUX OI0/UKETHUX Haaxo/keHb [7]. Iloka3oBuM mnpukiagom
MPaKTUYHOI peaiizallii MDKHApOJHUX CTaHJapTiB (IHAHCOBOTO MOHITOPUHTY B
YKpaiHCbKOMY TIPaBOBOMY TIOJII € miaxoau HaiioHansHOTO areHTCTBa 3 IMUTaHb
3anoOiranHs kopymiii (HA3K) no aexnapyBaHHs BIpTyalbHUX aKTHUBIB. Y CBOIX
po3'scuennsx HA3K npsmo mocumaerbes Ha BuzHaueHHs FATF, kBamidikyroun
KPUIITOBAJIIOTY SIK PI3HOBU/I BIPTYaJIbHOTO aKTHUBY - IU(POBOT0 BUPAKEHHS BAPTOCTI,
NPUAATHOTO JUIsl TOPTIBMII, TMEpeAadl Ta BUKOPUCTAHHA B IUIATDKHUX —abo
1HBECTHUIIMHUX LILISX.

Ile BU3HAYEHHS MOBHICTIO Y3TOKY€EThCS 3 TTOJIOKEHHSIMU 3akoHy Ykpainu «lIpo
3ano0iraHHsl Ta MPOTHIIO Jierami3auii... JTOXOIB», 110 MIATBEPIKYE CHUCTEMHICTb
IMIJIEMEHTalli MIDKHApPOJHUX CTAaHAAPTIB y HallloHalbHE 3akoHoAaBcTBO. HA3K
BCTAHOBWJIO YITKI BHUMOTH WIOJ0 BiJOOpa)KEHHS KPUMNTOBAIIOTA B PO3MILIL
"HematepianpHi akTUBH" ACKJapalliid, BUMararoud 3a3HauYeHHs KIJIBKOCTI aKTHBIB,
naTh HAOYTTH, iMeHTudikaropa (Ha3BU KPUNTOBAIIOTH) Ta TPUBHEBOTO €KBIBAJICHTY
BapTOCTI.

Oco0MMBO BaXKIIMBUM € BHUMOTa IIOJ0 MiATBEPIKCHHS IMpaBa BIIACHOCTI Yepe3
HaJaHHS 1CTOPIi TpaH3aKIIKA 3 KpUNTOOIpPK a00 TOKYMEHTYBaHHS CTaHy OCOOMCTHX
kpunroramani(iB. CyjoBa TpaKkTHKa CBIIYWTH, 110 HEHAJaHHS 1HQOpMAIli Mpo
11eHTU(IKATOp raMaHUsd MOXKe KBami(iKyBaTHCS SK 3a3HAaYEHHS HEAOCTOBIPHUX
BIJIOMOCTEH, M0 MIAKPECIIOE CEPHO3HICTh MNpaBOBUX HachiakiB. lleit npuxnan
JIeMOHCTpYE, Ak cTanaaptu FATF, nepBicHO cripsiMOBaHI Ha IPOTUIIIO BIIMUBAHHIO
KOILITIB Ta (PIHAHCYBaHHIO TEPOPU3MY, 3HAXOJATh 3aCTOCYBaHHS Yy CyMDXHIN cdepi
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AHTUKOPYIILIMHOTO KOHTPOJIIO, CTBOPIOIOYM KOMIUIEKCHY CHUCTEMY MOHITOPUHTY
BIpTyaJbHUX aKTUBIB y MyOmiuHii cdepi.[2]

Oco06IMBOCTI Ta MOXJIMBOCTI PO3POOKY Ta BIPOBAHKEHHS TAKWUX TMPOIECIB IS
ramy3l BIpTyaJdbHHX aKTHMBIB B KOHTEKCTI pEryJIOBaHHSI Ha piBHI YKpaiHu
MPOIMOHYIOTHCA AJISL PO3TIISLY 1€ 3aJIUIIAI0THCS, MPOTE MPOBEACHUI aHAII3 JIA€ 3MOTY
CTBEp/KYBAaTH, IO YKpaiHa 3HAXOAWUTHCS Ha €Tami MepexigHoro (GopMyBaHHs
KOMILUIEKCHOI CHCTEMHU peryiioBaHHS 1€l chepu. Sk BOHHM MATBEPIHKEHO
e(EeKTUBHICTh  1HCTpyMEHTH  (IHMOHITOPUHTY  TpaauliHI I8 YKpaiHu
[EeHTpali30BaHoi CcTpyKkTypu Bxe 3actocyBaHHS KYC Ta STR, Tak mo BoHH
CTBOPIOIOTH MPUHIIMIIOBO HOBI BUKIIMKH i1 YKpaiHu 3a0e3nedyeHHs mpaBocyas. Ha
MOIO TyMKY, HalO1IbIII IEPCIIEKTUBHUM € came MIX11, KoJIi YKpaiHa He 00MEeXY€eThCs
JIUIIe MIHIMAJIbHUMH BUMOTaMU MI>KHAPOJHUX CTaH/IapTIB, @ CTBOPIOE BIIACHY MOJIEINb
PETYJIIOBaHHS 3 YpaXyBaHHAM crielii(iky HaIllOHAIbHOT eKOHOMIKH. Lle, kpim iHIIoTO,
nokasye 1 gocBin interpaiii Bumor FATF y mpaktuky po6otu HA3K — BrnBoBa, ane
BHYTPIIIHBOIO 3aI[IKaBICHOIO YCTaHOBOIO.

OCHOBHOIO MPOOJEMOI0 € TaKOX BIJICYTHICTh LUIICHOTO OayeHHs, a came
peryiitoBaHHs (parMEHTYEThCA MIX pi3HUMH BigomMcTBamu Ta 1uisiMu (AML/CFT,
AHTUKOPYIILIS, ONOJATKYBaHHS), IO MOXE IMPU3BECTH A0 KOHQIIKTY BUMOT O
cy0’exTiB rocnonaproBanHs. Ha miil mormsin, YkpaiHa Mae yHIKaJIbHY MOKJIUBICTD
CTaTH PET10HATBHUM JI1IEPOM peryitoBaHHd BA, 60 Moxe KOMOIHYBaTH €BPONEUCHKI
CTpaTerii 3aXUCTy MpaB CHOXUBAYiB 31 CHPOLICHUMH CTPATETisIMM PO3BUTKY HOBHX
TexHoJori. [le crae me akryanpHimmM Ha GoH1 MaiiOyTHROT iMIuieMenTailii MiCA ta
MPOIIECIB €BPOIHTETPALII].
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HATIPAMKHU OPTAHI3ALIII BOPOTHEHU 3 IIYMOM
A YAC IICISIBOCHHOTI'O BITHOBJIEHHA MICT
YKPAIHHN

beaikoB Anarouiit CepagimoBuy,

JIOKTOp TEXHIYHHUX HayK,

npodecop, 3aBiayBad kadeapu 0XOpoHH Ipailii,

MBLIBHOT Ta TexHoreHHoi 6e3neku, Y IYHT HHI «I1JIABAy,
Huinpo, Ykpaina

CanbkoB Ilerpo MukoJsaiioBu4,
KaHIUJAT TEXHIYHUX HaYK,

npodecop, 3aBiayBau kadenpu exosorii Ta OHC,
YAYHT HHI «IT1IABA», qninpo,

VYkpaina

KostyHn-I'op06auoBa Tersina AHaToJiiBHA
KaHAUAAT TEXHIYHUX HAYK, JOIICHT,

JOIICHT Kadepu METaJIEBUX, JIEPEB’ SHUX 1 IIIACTMACOBUX KOHCTPYKIIIH,
YIAVYHT HHI «IT1JABA»,
Huinpo, Ykpaina

Trkau Hatauaisg OJiekciiBHA

KaHAUAAT TEXHIYHUX HAYK, JOIICHT,
norneHT kadeapu exosorii ta OHC, YVIVHT HHI «ITJABAy,
Huinpo, Ykpaina

Makapenko €Brexn €BreninoBu4

MaricTp Mmy0JIiYHOTO YNPaBIIHHS Ta aIMIHICTPYBaHHS,
kepiBHUK criopTtuBHOTO Komruiekcy HHI TT/IABA,
VYKpaiHCHKOTO JEPKABHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H,

Juinpo

Beryn. Ille Ha mouarky pociiichkoi arpecii mpotu YKpaiHu aBTOPH 3pOOMIH aHaTI3

po Te, K Pi3HI MICTa, IO 3a3HAIM pyHHYBaHb mia 4ac [lpyroi cBITOBOi BiiiHH,
B11I0Y/IOBYBaJIMCh y MICIABOEHHI poku [l]. Mu cnoaiBanuch, a 3apa3 MOBHICTIO
MepEeKOHaH1 B TOMY, 1110 TaKWM JOCBIA MOXKE JIy*e 3HAJOOUTHUCH Y TIep1oJl, Koju Oyre
B110yBaTUCSl BIJIHOBJICHHSI MICT YKpaiHM MICJIsl BIHU, SIKa WJIe BKE Mail’Ke 4OTHUPU
poku. Lli€ro crarTero MU NPOJOBKYEMO HAYKOBO-MPAKTHYHI AOCIIKEHHS, PO3M0Yari
B Halllli akajaemii 1e B JOBOEHHMM yac. B crarTti [2] Mu 3BepTaiu yBary Ha CTaH
HOPMAaTUBHOIO pEryliOBaHHA OyIIBEJbHOI MISUIBHOCTI B YKpaiHi. Bxe mig dac
BIMCHKOBOI arpecii B cTaTTi [3] Mu movyanu TOCTIKyBaTH MUTAHHS CTPYKTYPOBAHOCTI
MICTOOYIIBHOTO YIIPaBJIIHHS TEPUTOPISIMU IMICISIBOEHHOTO BITHOBJICHHS YKpainu. B
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NPOAOBKEHHS cepii HamMX MyOiiKaliid 3a TEMaTUKOIO 3raJlaHOI0 BUIIE MPOBEAEMO
HAayKOBE OOTPYHTYBAaHHsS HampsIMKaM oOprasizamii OopoThOM 3 IIYMOM TIiJl dac
MICISIBOEHHOTO BITHOBJICHHS MICT YKpaiHH.

AKTyaJIbHICTh | MOCTAHOBKA NMUTAaHHA. [IuTaHHAM IIyMOBOro 3a0pyIHEHHS
TEPUTOPIA MICT 3aBXKAM NPUIUIETbCA OcoOMMBa yBara (QaxiBISIMH PI3HUX
cnerianpHocTel. [llym B HaceneHUX MyHKTaX € OMHIECI0 3 MOTYXHUX 1 HEOE3MEeUHNX
CKJIaIOBUX 3arajbHOro 3a0pynHeHHs atMocdepu. CydacHy JNIOAUHY IIyM MOCTIIHO
nepeciiaye B MICISIX Horo nepeOyBaHHS B yMOBaX mparli, MoOyTy Ta BiAMOYUHKY [4-
10].

[le ny>e akTyajbHa Ta OararorpaHHa o0JacTh, A€ MOEAHYIOTbCS TEXHIYHI,
oprasizalliifHi Ta coiiajbHi acleKTH. MU MaeMO Ha MeTi PO3TJISHYTH KJIHOYOBI
HampsMKU 1711 0OTOBOPEHHS 3 MOJaIBIIO0 PO3POOKOIO CTpaTerii 11o/10 npobdieM
opranizamii 60poTbOM 3 IIyMOM MiJ Yac IMICASBOEHHOTO BIJHOBICHHS MICT B
VYkpaini.

OcHoBHa yactuHa. [Ilym Hamu po3misgaeTbes K Pp13UdHUN (HAKTOp BIUIMBY Ha
3oBHIIIHE TipupoaHe cepenouine (31IC). OCHOBHUMH TOTYKHUMH CKJIQJJOBUMHU
urymoBoi emicii Ha (3I1C) mig yac BIIHOBJICHHS MICT 1 HACEJICHUX ITyHKTIB BU3HAYEHO:
TpaHCHOPT, OyAIBHUITBO, HPOMUCIOBI 00’€KTH, MOOUIbHA 1H(pPACTPYKTYpa,
B1IHOBJIIOBAJIbHI pOOOTH.

Jis urymy Ha 310pOB’sl Ta T0OPOOYT 1 AKICTh OE3MEKHU KUTTEAISUIBHOCTI MEIIKAHIIIB
MPOSIBISIETHCS B: MOPYIICHHI CHY, KOTHITUBHUX 3arOCTPEHHSX TUX YM 1HIIMX XBOPOO,
MiIBUILIEHOMY cTpect 1 T.1. [11-14].

Tpeba 3BepHYTH yBary Ha Te, IO ICHY€ PI3HMISI MDK YpOAHICTUUHHUM IIYMOM 1
IIyMOM TIiJi Yac IHTEHCHUBHHMX BIJHOBIIOBAJIbHUX POOIT. Ll pi3Hunsg monsrae B
HACTYITHOMY: TUIMHHICTB JIKEPEJN, Ce30HHICTh, PerioHajabHI BIAMIHHOCTI, B 00’eMax
BHKOHAHHS B1JIHOBIIFOBAaHUX POOIT.

B3aemopiss Mk BlIajoro, MIAPSAJIHUKAMUA Ta TPOMaAJOI0: SK e()EKTUBHO
KOOPAMHYBATH 11 Ta NpO30po 1HPOPMYBaTH HACEIICHHS.

OcHogHi npobnemu 6 opzanizayii 3ax00ié i MIpONPUEMCME 014 IMEHUWIEHHA OiT
wiymy na (311C) nio uac nposedenns i0H061106aHHA Micm YKpainu:

1. BiacyTHicTh ab0 cnabka cucTeMaTh3allist JAHUX MPO IIyM: HEJOCTATHS KUIbKICTh
3aMipiB, HEPIBHOMIPHUW MOHITOPUHT JJIsl PI3HUX MICT.

2. HenociniioBHE MIaHYBaHHS Tir€HIYHUX HOPM: BIICYTHICTh €AMHUX CTAHJIAPTIB
JUTSL PI3HUX 00’ €KTIB Ta BUIIB JTISUIBHOCTI.

3. [Ipo3opicTh Ta yyacTh TpOMaAM: OOMEXKEHUHN JOCTYI J0 aHUX MOHITOPHUHTY,
HEIO0CTaTHs KOMYHIKaIlisl I0JI0 TJIaHIB Ta 3aXO0A1B 3 IIyMO3aXHUCTY.

4. Posmomin pecypciB: ¢hiHaHCyBaHHS TEMEPINIHIX Ta MaWOyTHIX pOOIT TO
IIYMO3aXHUCTy MOXKE OyTH HeaJeKBaTHUM a00 HEPIBHOMIPHO CIIPSIMOBAHUM.

5. TexH14H1 OOMEXEHHS: BIICYTHICTh Cy4YaCHUX BUMIPIOBAJIbHUX MPUIIA/IIB, 00K
IIyMy B HIYHMM 4Yac, B3a€MOJlI MK PI3HUMHU BIIOMCTBaMH (apXIiTEKTypa, €KOJIOTis,
OXOpOHA 3/I0POB’sl, TPAHCIIOPT).

6. CouianbpHl Ta KyJIbTypHI aClE€KTU: OMIp AESKUX OO’€KTIB A0 3MiIH, KYJAbTYpHI
0COOJIMBOCTI MICTa Ta 3PYYHOCTEH JIJIs1 MEIIIKAHIIIB.
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Ilpono3uyii w000 oOauenns ma piWIeHHA, CHAPAMOGAHI HA OP2AHI3AUII0
uiymo3zaxucmy nio uac ei0OH061eHHA

1. Po3poOutu €1uHy CHUCTEMY 1 aJrOpUTM MOHITOPUHTY IIyMYy 3 JOTPUMaHHSIM
BHCOKOI HAJIHHOCTI JIJIs1 METOAIB OLIIHKH BIUTMBY TEXHIYHOTO CTaHy Ha METPOJIOTIYHY
HAJIWHICT: aHaJIi3 Ta MOpiBHAHHS [15, 16].

2. CraHpgapTu30BaHi METOAM BHUMIPIOBaHb, 4YacTOTa 3aMipiB, HOPMYBaHHS 3a
JICHHOIO Ta HIYHOIO CKJIaQJOBOIO, BU3HAYCHHS «BIKHA TUMYACOBOI aKTHBHOCTI». Lle Ha
Hally JyMKy TepioJ MiABUIINEHOI EKOHOMIKO-OydiBEeIbHOI aKTMBHOCTI IIJT Yac
BiIOY/IOBH: a came MOHSTTS "BIKHO" SK YacCOBUH MPOMIXKOK, KOJM aKTUBHICTH Y
OyIIBHUIITBI Ta Ha TPAHCIOPTI € MaKCUMaJbHOIO, Yepe3 IO PIBeHb IIyMy
nigiiMaeTees. [HIIMMM ciioBamu: Tpeba 3’sicyBaTH, a00 Ha 3aKOHOAABYOMY piBHI
BCTAHOBUTH IPOMDKKHM Yacy HaMOUIBIIOI aKTMBHOCTI: Ha MPOTA31 JOOH; MO JHIX
THOKHS, TIO CTPOKax TOTO YM IHIIOTO OYIIBHMIITBA 3 METOIO BIJHOBJICHHS (3T1HO
MIPOEKTIB OpraHi3allii Y41 BUKOHAHHS pOOIT).

3. IHTerparis JaHUX 3 pi3HUX JHKEpE: MICLIEB] Jaboparopii, MOOUIbHI BUMIpIOBaul,
JIaH1 3 PET10HAJILHUX CEPBICIB.

4. BripoBaiuTy Mpo30p1 PEryasaTOpHI MEXaHI3MH.

5. O60B’s13K0BI IyOi4HI KapTy IIyMY, JOCTYII JO JaHUX MOHITOPHHIY, ITyOI14H1
3BITU PO BUKOHAHHSI 3aXO1B 3 OpraHizallii IryMo3axucTy.

6. PernmamenToBaHi mnpomenypu s 3a0UTy Ha 3HIWKEHHS IIyMy (CKapru
MEIIKaHIIIB, ONEpaTUBHI BIAMOBI/I, KOHKpeTHI Noka3Huku edexkruBHOCT (KIIE) mis
niapsaHuKiB). OcobnuBy yBary Tpeda npuaiauTu aetanbHii po3poodui (KIIE) mns
niapsaHukKiB. Lle 703BoMUTh 3aMOBHHKAM €(EKTHUBHO 1 ONEPATUBHO KOHTPOJIIOBATH
AKICTh, TEPMIHU MMOCTAYaHHS MarepiaiiB, 00JagHAHHS 1 T.1. @ TAKOK BapPTICTh BCHOTO
nepeniueHoro. lle, B cBoto uepry Oyae CTUMYIIOBATH MiIPSAHUKIB 10 TOCATHEHHS
MOTPiIOHUX KIHIIEBUX PE3YJbTATIB.

7. IlpodinakTU4H1 Ta KOPUTYBAJIbHI 3aXOH.

8. TexHiuH1 pilIeHHs JUIs 3HKEHHS IIyMYy Ha JpKepesax: IIYIIHUKH, AemMidepu,
IIYMO130J1s111i51 Oy/1BEJb, OpraHizailisi poOiT y TOAMHHU MiHIMAIbHOI aKTUBHOCTI.

9. IlpocropoBe TUIaHYBaHHS: CTBOpPEHHS Oy(epHHX 30H MiXK aKTUBHUMHU
OyniBeTbHUMHU MaiiTaHIUKAMH Ta )KUTIOBUMH 30HAMH, BUKOPHCTAHHS IITyMO3aXHCHHUX
ekpaHiB [9]..

10. lonyyeHHs: TpOMaICBbKOCTI JI0 BUPIIIEHHS MPOOJIEM IIyMO3aXHUCTY.

11. ExoHomiuHa CKJagoBa Ha IIYMO3aXHCT B 3arajlbHIii Mepexi poOiT 3
BITHOBJICHHS.

12. Bipa B peaiicTH4HI ClIeHapii MPOBEICHHSI IITyMO3aXHCTY.

13. KOpOoTKOCTpOKOBI Ta JIOBTOCTPOKOBI TEPCIEKTHBU I OpraHizarlii
IIYMO3aXUCTY MiJ] 4aC BiTHOBJICHHSI.

14. ludepenniiioBanicTh BciMa JaHKaMH MPOILECY MIAXOMY JJIs opraHizaiii
IIyMO3aXUCTy IMiJ 4Yac BIAHOBJIEHHS: Pi3HI MICTa MOTPeOyIOTh aJanTOBaHUX
pillieHb B 3aJI)KHOCT1 BiJl CTPYKTYypH 3a0yd0BHU, MEpPeEIiKy KEepesl mymy Ta
MI1IJIbHOCT1 HaCEJIEHHS.
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Axi 3 17 uineit cmanozo po3eumky 3auena po3podka npozpamu opzanizayii
oopomvOU 3 WymMom ni0 uac NiCAAB0EHHO20 GIOHOG/eHHA micm YKpainu, wio
posenadaemoca Hamu?

B mepury wepry e Lins 3: Mimae 3mopoB’s. Toxk 1mst mporpaMa crpsiMOBaHa Ha
MiBUIICHHS JOOPOOYTY Ta 30pOB’sl HACEICHHS.

Line 9: InHoBamii Ta iHdpacTpykTypa. [HaycTpis, iHHOBaLIi Ta iHGpPACTPYKTYypA.
CaMe ToMy, IIO PO3BHUTOK 1HPPACTPYKTYpH Ta TEXHOJIOTIM JJIsl 3MEHIICHHS IIyMy
noTpebye HOBHMX 1HHOBAIIMHUX pillleHb, K Oy[diBEJIbHUX MarepiajaiB 3
IIYMO3aXUCHUMH BJIACTUBOCTSMH, TaK HOBHX €KOJOTIYHUX PIIIEHb JJI TPAHCIIOPTY 1
Oy/IBEJIHHOT TaITy31.

ine 11: Cranuit po3BUTOK MICT 1 rpoMai. OCHOBHA 3aj1aua rporpamMu 60poThOu 3
IIyMOM: 3pOOWMTH MiCTa Ta HaceJeHI IMyHKTH OUIbII OCE3MEYHUMH, JIOCTYITHUMH,
IHKJIIO3UBHUMM Ta CTIMKUMHU. L[ 1i1b 1ocsAraeTbes BIPOBAKEHHSIM 3€JIEHUX 30H,
EKOJIOTIYHUX MAapIIPyTIB Ta CKJIQJAOBUX I1HPPACTPYKTYypH, WO OOMEXKYIOTb
PO3MOBCIO/KECHHS 1 BIUIUB IIIyMY.

e 13: bopoTte6a 31 3MiHaMu KiiMary. Ha nepmmii nornian 6e3nocepeHpo IryM
HE € KJIIMaTUYHOIO TPo0IeMoto. Ajie 3MEHILICHHS 1IyMy O€3MOoCepeHbO MOB’ sI3aHE 3
BIIPOBAPKEHHSIM OUIBIII CTAI01 MICbKOT MOOUTBHOCTI (MEHII1 BUXJIONH B1Jl TPAHCIIOPTY,
BIIPOBA/PKCHHSI €JEKTPOTPAHCIIOPTY). A 1€ Ma€ MOABIMHUN €(PEeKT Ha 3MEHILCHHS
IyMy Ta 3a0pyIHEHHs aTMochepHu.

BHCHOBKH Ta mNepCHeKTHBH MNOJAJBIIMX AOCHIINKeHb. MM pPO3IIAHYIH
CTpaTerito MIOJI0 BUPILMIEHHS MpoOJieM opraHizaiii OOpoThOM 3 HIyMOM Tij] 4ac
MICJIIBOEHHOTO BITHOBJEHHS MICT B YKpaiHi. 3’sCOBaHO, IO MiJ Yac 1HTEHCUBHUX
poOIT 3 BITHOBJICHHS BCiX 1HOPACTPYKTYPHHUX CKJIAJOBUX MICHKUX TEPUTOPIA OYIyTh
CIIOCTEPIra€ThCs MiJIBUINECHI PiBHI ITYMOBOTO 3a0pYyIHEHHS B MICHAX IepeOyBaHHS
JIONMHM B YMOBax Tpaii, moOyTy Ta BiAmounHky. OCHOBHA TpPHYMHA IHOTO
M1JIBUIICHHS — 11€ piCT 00’ €MIB 1 IHTEHCUBHOCT1 POOIT Oy/iBENIbHOI raimy3i. SIk Bi1oMO
1T Oy[IIBHULITBA BUKOPUCTOBYIOTH 0araro BayKKOI0 TPAHCIIOPTY, SIKMM P13KO IM1IBUIILY€E
PiBHI IIyMy, SIK Ha TEPUTOPIi BCHOIO MOCENEHHS (MEPEBO3KAa BAKKUM BAHTAKHHUM
TPAHCIIOPTOM BEJIUYE3HO1 KIJIBKICTI PI3HOMAHITHUX OyIiBEIbHUX MaTepiaiiB), TaK 1 B
30HI BUKOHAHHS BIJHOBIIOBaHUX poOIT (Oynbro3epu, rpeiiiepyu, BaHTaXHI KpaHW,
Tolo). B sKOCTI mepcrneKkTHB MOAANBIIMX JTOCHIKEHb aBTOPU CHPSIMYIOTh CBOi
3yCHIUISL Ha PO3pOOKY IUTaHy i MO JIKBifaIii BCIX PO3MISHYTHX NpoOIeM B
Oprasisaiiii 3axoiB 1 MiponpueMcTB i 3MeHmeHHs naii mymy Ha (3IIC) mig yac
MPOBEJCHHS BITHOBIIIOBAHHA MICT YKpaiHH, SIK Ha 4ac Oe3MOCepelIHbOro MOYyaTrKy
poOIT, TaK 1 Ha TOBFOCTPOKOBY NEPCIEKTHUBRY. TUM caMUM IeH TUIaH MU MaKCHUMaJIbHO
MpUOIU3UMO JI0 TIaHy Al B YKpaiHi MO BIPOBAKEHHIO, YXBajeHoro OpraHi3alii€eio
O6’emnannx Hamiit y BepecHi 2015 poky muiaHy JOCSTHEHHS CHUJIBHOTO KpaIoro
MmaitoyTaboro («Ilopsiaky neanoro 2030»).
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Abstract

In the dynamic world of information technology, marketing workflows must evolve
at the same pace as the products and innovations they promote. Rapid product updates,
shifting customer expectations, and a constant stream of real-time data demand
marketing strategies that are both flexible and data-driven. Traditional Waterfall-style
project management often struggles to meet these demands due to its linear, phase-
based structure and long delivery cycles. Once a campaign moves from planning into
execution, changes become difficult and costly, making it hard for teams to react to
emerging trends or new market insights.

In contrast, the Agile paradigm—particularly the Scrum framework—introduces
an approach centered on adaptability, collaboration, and incremental delivery. Scrum’s
short iterative cycles, or sprints, allow marketing teams to test ideas quickly, measure
results, and continuously refine strategies. This creates an environment of ongoing
learning and improvement, where feedback from customers, analytics, and
stakeholders directly shapes the next set of actions. Cross-functional teamwork also
becomes a defining characteristic of the process, as marketers, designers, analysts, and
developers work together toward shared sprint goals.

By replacing rigid sequential phases with iterative loops, Scrum transforms
marketing from a static, campaign-driven activity into a dynamic, results-oriented
system. It aligns marketing initiatives more closely with product development
timelines, shortens the feedback loop between idea and execution, and fosters a culture
of transparency and accountability. This article therefore undertakes a comparative
analysis of Waterfall versus Scrum in I'T marketing contexts, highlighting the structural
differences, practical benefits, and organizational challenges of adopting Scrum.
Ultimately, it explores how Agile marketing practices can turn traditional marketing
workflows into a flexible, responsive engine for delivering continuous value to both
businesses and customers.

1 Introduction

Marketing in IT companies faces constant pressure from short product life cycles,
rapid technological change, and evolving customer expectations. Success now depends
on agility, data-driven decision-making, and close coordination with product and
development teams.

Many organizations still rely on the traditional Waterfall model, which follows
fixed sequential stages—planning, design, execution, and evaluation. Although
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predictable, this approach often proves too rigid for today’s fast-changing market.
Adjusting a campaign mid-process is costly and slow, resulting in lost opportunities
and reduced competitiveness.[10]

Agile methodology, originally developed for software projects, offers a more
flexible alternative. Its core principles—iteration, collaboration, and responsiveness to
feedback—have found increasing relevance in marketing. The Scrum framework, built
on short, time-boxed sprints and defined team roles (Product Owner, Scrum Master,
team members), promotes rapid experimentation, transparency, and continuous
improvement.[6]

By replacing static long-term plans with short iterative cycles, Scrum enables
marketing teams to test, learn, and adapt in real time. This article compares the
Waterfall and Scrum approaches in IT marketing, highlighting how Scrum improves
adaptability, coordination, and campaign effectiveness while outlining the key
challenges and implications of adopting Agile practices in this field.

2 Comparative analysis: Waterfall vs Scrum in marketing workflows

To better understand how the transition from Waterfall to Scrum influences
marketing workflows in IT companies, it is essential to compare the two methodologies
across several key dimensions. These include planning structure, team collaboration,
feedback mechanisms, flexibility, visibility, and overall suitability for the dynamic IT-
marketing environment. Table 1 below presents a comparative analysis that highlights
the fundamental differences between the traditional Waterfall model and the Agile
Scrum framework when applied to marketing management.

Table 1. Comparative analysis of Waterfall and Scrum methodologies in IT
marketing workflows

Dimension Waterfall marketing Scrum/Agile marketing workflow

workflow

Up-front comprehensive

planning (objectives, Work broken into short time-boxed
Planning & |channels, budget, creative) |sprints (e.g., 2-4 weeks). Backlog items
Structure with sequential phases selected each sprint. Planning is lighter

(plan — design — execute ||and ongoing.
— evaluate).

Cross-functional teams (marketing lead
as “Product owner”, Scrum master,
team of content/analytics/channel
specialists). Daily stand-ups, sprint
review/retrospective foster continuous
interaction.

Roles tend to be siloed
(strategist — creative —
media buy — analytics).
Collaboration happens via
hand-offs.

Team roles &
Collaboration

Feedback & |Feedback often comes only |Frequent feedback loops each sprint:
Iteration at the end (post campaign |review deliverables, inspect
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evaluation). Little room for ||data/metrics, adapt backlog. Iteration is
change mid project. built into the process.
o Low flexibility: once High adaptablhty: new insights or
Flexibility & : changes in market/product can be
. phases are set, mid-course |. . . ..
Adaptability . incorporated sprint to sprint. Priorities
changes are costly/difficult. .
can shift.
Metrics focus on final
campaign outcomes Metrics are more granular: sprint-level
oy (budget vs actual, launch : :
Visibility & tasks completed, lead time, conversion
. date, ROI). Stakeholders : o
Metrics oo e by channel, backlog velocity. Visibility
may have low visibility 7 ) :
: : is higher via boards, stand-ups, reviews.
into progress during
execution.
Suitable when requirements
are stable, environment is |[Well suited to IT marketing where
Fit for IT predictable, campaign product features change, digital
marketing deliverables fixed. But may |[channels evolve, and marketing must
context struggle when product align with product/dev teams and react
environment is fast- quickly.
changing.
Predictability, easier Rapid response, continuous
Strenaths estimation (budget, improvement, higher alignment with
& timeline), clear plan and | T/product work, better at handling
structure. change.
Inflexibility, delayed Requires culture change, disciplined
feedback, risk of mis- teams, possibly more overhead in
Weaknesses . . : .
alignment with market or |ceremonies; forecasting and budget
product if initial plan is off. |estimation may be harder.

As shown in Table 1, the Waterfall and Scrum methodologies differ fundamentally
in structure, collaboration, and responsiveness. The Waterfall model provides stability
and predictability but often limits flexibility and real-time adaptation. In contrast,
Scrum promotes continuous feedback, shorter delivery cycles, and stronger cross-
functional alignment—characteristics that make it better suited to the fast-paced, data-
driven nature of IT marketing. These differences demonstrate why many IT companies
are shifting from traditional sequential workflows toward Agile frameworks that
support faster learning, innovation, and customer-centric decision-making. [3]

3 How Scrum transforms marketing workflows in IT companies
3.1 Shorter cycles and faster time-to-market
By working in sprints rather than long campaign phases, marketing teams can

deliver value more quickly. For example, instead of waiting months to execute a full
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campaign, they might deliver a “feature highlight” content piece within two weeks,
gather feedback, then iterate. This faster deployment enables IT companies to respond
to new product features, competitive moves or customer trends. The concept of Agile
marketing emphasises short cycles and frequent delivery. [5]

3.2 Better alignment with Product/Development teams

Marketing in IT should not operate in isolation. Using Scrum enables marketing
teams to align with development sprints: attending joint stand-ups, sharing a backlog
of work that includes marketing tasks tied to product releases, feature launches or user
feedback. This reduces silos, increases transparency across teams, and ensures
marketing is part of the product lifecycle rather than downstream.

3.3 Data driven marketing and continuous improvement

Scrum’s framework supports frequent review and adaptation. At each sprint
review, analytics may show which message or channel delivered better results,
enabling immediate adjustments. Over multiple sprints, the marketing process becomes
an ongoing learning cycle. Traditional Waterfall campaigns delay these adjustments
until after launch, which reduces agility. Research into Agile marketing emphasises
this shift toward experimentation, collaboration and iteration. [9]

3.4 Increased transparency and stakeholder engagement

With Scrum, stakeholders (product owners, dev leads, business leads) attend sprint
reviews and can provide immediate feedback. Marketing tasks and progress are visible
via boards, stand-ups and sprint metrics. This transparency builds trust and enables
quicker decision-making. Without this, in Waterfall models, stakeholders may see only
initial planning and final outcomes, with little insight into execution.

3.5 Flexibility and responsiveness

In the fast-moving IT environment, priorities can change quickly: a competitor
releases a new feature, a new channel emerges, customer behaviour shifts. Marketing
teams using Scrum can re-prioritise backlog items between sprints or within sprint
planning (though not always mid-sprint, depending on defined rules). The model
allows quick pivoting. Waterfall workflows are less able to accommodate such mid-
course changes due to locked phases. An article states that agile marketing “maintains
a consistent view of marketing trends and leveraging the vast capabilities of collected
data to identify high-performing channels and growth areas” [3]

4 Challenges and considerations in adopting Scrum in marketing

While Scrum brings many advantages to marketing management, the transition
from the traditional Waterfall model is rarely straightforward. The most significant
challenge lies in the cultural and mindset shift required within marketing teams.
Professionals accustomed to long-lead campaigns, fixed schedules, and detailed
upfront planning often find it difficult to adjust to Scrum’s continuous iteration and
flexibility. Adopting this framework demands collaboration, transparency, and a
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willingness to experiment, which may initially clash with established corporate
routines. Moreover, many organizations interpret Scrum in different ways, adapting it
to their specific context — an approach that is not necessarily wrong but requires
careful coordination and understanding to maintain consistency across teams. [6]

Another major challenge involves defining and managing the marketing backlog.
Translating marketing activities, such as content creation, campaign testing, and
analytics into measurable sprint tasks can be difficult. If the backlog items are too
broad, progress becomes hard to track; if they are too granular, the process becomes
bogged down by administrative overhead. To address this, marketing teams often need
training in Agile estimation and work breakdown techniques. Measurement is another
critical issue: Scrum relies heavily on frequent evaluation and data-driven feedback,
yet many marketing departments lack the analytical tools or metrics to monitor sprint-
level performance. Without reliable data on engagement, conversion, or customer
feedback, the benefits of Scrum diminish. In addition, integrating Scrum with other
departments can be complex. When marketing adopts Agile methods but product
development or management remains in Waterfall, misalignment of timelines and
priorities often occurs, creating what some researchers describe as “Agile islands”
within traditional organizations. Finally, Scrum requires discipline, its ceremonies and
artifacts only bring value if teams commit to them consistently. For some marketing
teams, the perceived overhead may outweigh the benefits unless leadership actively
supports the Agile transformation. [4]

5 Strategic implications for IT marketing

The adoption of Scrum in marketing workflows carries important strategic
implications for IT companies. At a fundamental level, it fosters stronger alignment
between marketing and product development. When both functions operate on
synchronized sprints, marketing becomes a partner in shaping product strategy rather
than a downstream executor. This leads to more coherent messaging, timely launches,
and closer integration of user value propositions into marketing communication. The
iterative nature of Scrum also supports a customer-centric approach: marketing
campaigns evolve continuously, adapting to real-time performance data, market
signals, and customer feedback. Rather than relying on static annual plans, teams can
pivot quickly, test new ideas, and refine strategies based on evidence.[9]

Scrum further enhances marketing agility and time-to-market. Shorter
development cycles enable teams to deliver campaigns faster, gather insights sooner,
and optimise outcomes before large-scale rollout. This cycle of experimentation and
learning not only increases efficiency but also nurtures a culture of innovation. Over
time, sprint retrospectives and backlog refinement promote continuous improvement,
encouraging marketers to refine both their processes and their creative output. The
cumulative effect is a sustained competitive advantage: IT companies that embrace
Scrum-driven marketing become more responsive, collaborative, and strategically
aligned, while those that continue relying on rigid Waterfall models risk lagging behind
in speed, adaptability, and customer relevance. [2]
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6 Conclusion

Transitioning from Waterfall to Agile (through Scrum) in marketing workflows
offers tangible benefits for IT companies: faster delivery, better alignment with
product, clearer collaboration, and higher responsiveness to change. The comparative
analysis shows that Scrum significantly alters how marketing work is structured,
planned, delivered and improved.

However, adoption requires more than process change: it demands cultural shift,
appropriate metrics and analytics, team discipline, and alignment with
product/development teams. Marketing leaders in IT companies should evaluate their
context, pilot Scrum workflows, train teams, define meaningful backlog items,
establish sprint-level metrics, and integrate marketing with product development
cycles.

When done well, marketing transforms from a sequential campaign mindset into
an iterative, feedback-driven, agile engine of value. In today’s fast-moving IT industry,
that transformation is not just beneficial—it may be essential.
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Abstract. Pancreatic necrosis remains one of the most severe complications of
acute pancreatitis, associated with high morbidity and mortality rates. The evolution of
surgical strategies in recent decades has been driven by advances in imaging
techniques, minimally invasive technologies, and a deeper understanding of the
disease’s pathophysiology. Modern trends in the surgical treatment of pancreatic
necrosis emphasize a step-up approach, starting with conservative management,
percutaneous drainage, and endoscopic interventions, reserving open necrosectomy for
refractory cases. Minimally invasive methods, including video-assisted retroperitoneal
debridement and endoscopic transluminal necrosectomy, have demonstrated improved
outcomes by reducing systemic inflammatory response, postoperative complications,
and length of hospital stay. Moreover, the timing of intervention—favoring delayed
procedures after the necrosis becomes walled-off—has proven crucial for optimizing
patient survival. Current research focuses on individualized therapeutic strategies,
integrating multidisciplinary care, and utilizing novel imaging-guided techniques. This
review summarizes contemporary surgical approaches to pancreatic necrosis and
highlights the importance of personalized, minimally invasive, and evidence-based
management in improving clinical outcomes.

Keywords: pancreatic necrosis, acute pancreatitis, minimally invasive surgery,
necrosectomy, endoscopic drainage, step-up approach.

Introduction. Pancreatic necrosis is one of the most severe complications of acute
pancreatitis, characterized by extensive pancreatic and peripancreatic tissue destruction
resulting from autodigestion and severe inflammatory responses. Despite progress in
intensive care and diagnostics, pancreatic necrosis continues to pose significant clinical
challenges, with mortality rates reaching 15-40% in severe cases. Traditionally
managed by open necrosectomy, the treatment paradigm has shifted toward minimally
invasive, stepwise approaches that prioritize patient stability, infection control, and
organ preservation [1].

Pathophysiology and Classification

Pancreatic necrosis develops because of severe acute pancreatitis, when activation
of pancreatic proteolytic enzymes such as trypsin, elastase, and phospholipase occur
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within the gland rather than in the intestinal lumen. This premature enzymatic
activation initiates autodigestion of acinar cells and the surrounding fat tissue, leading
to necrosis of the parenchyma and peripancreatic structures. The initial phase of the
disease is dominated by systemic inflammatory response syndrome (SIRS), driven by
the release of cytokines such as tumor necrosis factor-a (TNF-a), interleukin-1p, IL-6,
and IL-8. This systemic inflammation may progress to multiple organ dysfunction
syndrome (MODS) if uncontrolled [2].

Microcirculatory disturbances play a crucial role in the pathogenesis of necrosis.
Capillary stasis, endothelial dysfunction, and thrombosis reduce pancreatic perfusion,
exacerbating ischemic injury. The subsequent release of reactive oxygen species (ROS)
and activation of neutrophils contribute to oxidative stress and further cellular damage.
If necrotic areas become colonized by intestinal flora through bacterial translocation,
infected pancreatic necrosis develops an event associated with markedly increased
mortality [3].

According to the Revised Atlanta Classification (2012), pancreatic necrosis can be
categorized as:

« Sterile necrosis — non-infected necrosis confirmed by absence of gas bubbles on
imaging or negative microbiological cultures;

« Infected necrosis — characterized by the presence of gas within collections or
positive cultures obtained by fine-needle aspiration [4];

« Parenchymal necrosis — confined to the pancreas;

« Peripancreatic necrosis — affecting only the surrounding tissues;

o Combined necrosis — involving both parenchymal and peripancreatic regions
[S].

Morphologically, necrotic areas evolve over time from early acute necrotic
collections to walled-off necrosis (WON) after approximately four weeks, when a
mature capsule forms. This distinction is clinically significant: interventions are safer
and more effective once necrosis is walled-off and demarcated. Radiological
classification using contrast-enhanced CT and MRI helps determine the extent and
maturity of necrosis, guiding both timing and type of surgical management [6].

The progression from sterile to infected necrosis often marks a turning point in
clinical management. Infection, indicated by persistent fever, leukocytosis, or positive
culture, typically necessitates interventional drainage or debridement. Hence,
understanding the dynamic pathophysiology of pancreatic necrosis is fundamental to
selecting appropriate, individualized treatment strategies [7].

Evolution of Surgical Approaches

Historically, the management of pancreatic necrosis was dominated by early open
necrosectomy, a procedure that aimed to remove all necrotic tissue within the first 1—
2 weeks of disease onset. Although this approach provided direct access for
debridement, it was associated with devastating outcomes, including high rates of
postoperative sepsis, enteric fistulae, hemorrhage, and mortality exceeding 40%. Early
open surgery often exacerbated the inflammatory response, disrupted fragile tissue
planes, and increased the risk of multi-organ failure [8].
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The paradigm began to shift in the late 1990s and early 2000s with growing
evidence supporting delayed and less invasive strategies. The concept of delayed
intervention waiting for the necrosis to become walled-off before surgical action was
validated by multiple trials showing significantly lower morbidity and mortality when
surgery was postponed for at least 3—4 weeks [9].

The true transformation in management came with the introduction of the “step-up
approach”, first systematized by van Santvoort et al. in the landmark PANTER trial
(NEJM, 2010). This randomized study compared primary open necrosectomy with a
stepwise approach beginning with percutancous drainage followed by minimally
invasive retroperitoneal necrosectomy if necessary. The results were striking: the step-
up group had a 43% reduction in major complications and significantly lower rates of
new-onset organ failure. Moreover, one-third of patients in the step-up group were
successfully managed with drainage alone, avoiding surgery altogether [10].

Subsequent trials, such as TENSION (2018) and MISER (2020), confirmed the
superiority of minimally invasive strategies, demonstrating fewer complications,
shorter intensive care unit (ICU) stays, and improved long-term quality of life
compared to open surgery. These findings firmly established the principle that “less is
more” in pancreatic necrosis management.

Today, the evolution of surgical treatment reflects a stratified, patient-centered
model emphasizing infection control, organ preservation, and gradual escalation from
conservative to invasive methods only when clinically indicated [11].

Minimally Invasive Techniques

The cornerstone of contemporary management is the minimally invasive step-up
algorithm, consisting of three progressive stages: percutaneous drainage, endoscopic
drainage or necrosectomy, and minimally invasive surgical necrosectomy
(retroperitoneal or laparoscopic). The choice depends on the location, maturity, and
extent of the necrotic collection, as well as the expertise available at the treating center
[12].

1. Percutaneous Catheter Drainage (PCD)

PCD represents the first and often definitive step in managing infected necrosis. It
is performed under ultrasound or CT guidance using small-bore catheters (10-14 Fr),
placed through retroperitoneal or transperitoneal routes. The goal is to control sepsis
by draining infected fluid and necrotic debris [13].

Clinical trials and meta-analyses have demonstrated that up to 40-50% of patients
can achieve full recovery with drainage alone, avoiding surgical intervention. Catheter
size and positioning are critical factors: stepwise upsizing and multiple drainage tracts
can enhance evacuation of necrotic material. Continuous irrigation with saline or
antibiotic solutions is sometimes used to prevent catheter obstruction.
The main limitations of PCD include incomplete removal of solid necrotic debris and
risk of secondary infection or bleeding, but its minimal invasiveness makes it an
essential first-line strategy [14].

2. Endoscopic Transluminal Drainage and Necrosectomy (ETN)

Endoscopic management has become a preferred modality for walled-off necrosis
adjacent to the stomach or duodenum. Under endoscopic ultrasound (EUS) guidance,
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a cystogastrostomy or cystoduodenostomy is created, providing direct internal
drainage of necrotic material into the gastrointestinal tract. The advent of lumen-
apposing metal stents (LAMS) has revolutionized this approach, enabling wide access
and effective necrosectomy [15].

Repeated endoscopic sessions (typically 2-5) are often required to achieve
complete clearance. Compared to surgical methods, ETN offers substantial benefits:
reduced systemic inflammatory response, faster recovery, fewer external fistulae, and
improved quality of life.

Randomized controlled trials, including the TENSION trial (2018), showed that
endoscopic step-up approaches are associated with similar or better mortality outcomes
and fewer complications compared to surgical interventions. However, expertise and
experience are key determinants of success, as complications such as bleeding or stent
migration can occur [16].

3. Video-Assisted Retroperitoneal Debridement (VARD)

VARD is indicated for extensive or laterally located necrosis not amenable to
endoscopic access. It combines percutaneous drainage tracts with laparoscopic
visualization through a small flank incision. Using blunt instruments, the surgeon
removes necrotic tissue under direct vision, with continuous irrigation to minimize
contamination.

This technique reduces operative trauma, preserves viable tissue, and limits
exposure of peritoneal organs, lowering the risk of postoperative infection and multi-
organ failure. Comparative studies show that VARD achieves equivalent mortality
reduction to open necrosectomy but with significantly decreased complication rates,
reduced hospital stay, and lower incidence of new organ failure.
Modifications such as mini-VARD and single-port retroperitoneal necrosectomy
further enhance safety and allow tailored interventions [17].

4. Hybrid and Novel Approaches

In some complex cases, a hybrid approach combining percutaneous and
endoscopic drainage has demonstrated improved efficacy in removing both liquid and
solid components. Recent innovations include translumbar retroperitoneal endoscopy,
robot-assisted necrosectomy, and EUS-guided hybrid drainage, all of which aim to
maximize efficacy while minimizing invasiveness [18].

Overall, minimally invasive techniques have transformed the prognosis of
pancreatic necrosis, with contemporary mortality rates reduced to below 10—15% in
specialized centers compared to 30—40% with traditional open surgery.

Timing of Intervention

Timing plays a crucial role in determining outcomes. Early surgical intervention
during the acute phase is associated with high mortality due to poor demarcation of
necrosis and fragile tissues. Current guidelines recommend delaying intervention for
at least 3—4 weeks until necrosis becomes encapsulated and walled-off, allowing safer
and more effective debridement. Conservative management, including aggressive fluid
resuscitation, antibiotic therapy, and nutritional support, remains the cornerstone of
early treatment [19].
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Role of Multidisciplinary and Individualized Care

Successful management of pancreatic necrosis requires a multidisciplinary
approach involving surgeons, gastroenterologists, radiologists, and intensive care
specialists. Decision-making should be individualized, considering the patient’s
clinical status, extent of necrosis, and available expertise. Imaging modalities such as
contrast-enhanced CT and MRI are crucial for assessing necrosis morphology and
guiding intervention strategies [20].

The integration of personalized medicine principles - such as tailoring drainage
routes to anatomic variations and monitoring inflammatory biomarkers - has further
refined treatment. In complex cases, hybrid approaches combining percutaneous and
endoscopic drainage have shown superior outcomes.

Recent Advances and Future Perspectives

Recent research focuses on optimizing minimally invasive techniques and
enhancing postoperative recovery. The development of novel endoscopic tools,
biodegradable stents, and real-time imaging navigation systems has improved
precision and reduced complications. Artificial intelligence and 3D imaging are being
explored to assist in preoperative planning and procedural guidance.

Furthermore, advancements in critical care management, especially in infection
control, nutrition, and hemodynamic optimization have contributed to improved
survival. Emerging evidence also supports early enteral feeding to maintain gut
integrity and reduce bacterial translocation, further lowering infection rates.

CONCLUSION

Modern surgical treatment of pancreatic necrosis reflects a paradigm shift from
aggressive open surgery to a tailored, minimally invasive, step-up approach. Delayed
intervention, guided by imaging and supported by multidisciplinary care, has proven
to significantly improve outcomes. Future directions aim to enhance precision through
technological innovations, integrate Al-driven diagnostics, and refine patient-specific
strategies to further reduce morbidity and mortality in this complex disease.
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Abstract. Metabolic syndrome (MS) and obesity are major health challenges that
significantly affect female reproductive function. Both conditions are characterized by
insulin resistance, hyperinsulinemia, and hormonal imbalance, which disrupt the
hypothalamic—pituitary—ovarian axis. Excess adipose tissue alters the secretion of
leptin, adiponectin, and sex hormones, leading to menstrual irregularities, anovulation,
and infertility. Furthermore, obesity increases peripheral aromatization of androgens
into estrogens, contributing to endometrial hyperplasia and a higher risk of endometrial
carcinoma. Metabolic syndrome is also closely associated with polycystic ovary
syndrome (PCOS), enhancing the manifestations of hyperandrogenism and metabolic
dysfunction. During pregnancy, women with MS or obesity face an elevated risk of
gestational diabetes, preeclampsia, and fetal growth disorders. Early identification and
management of metabolic risk factors are essential for restoring fertility and preventing
obstetric complications.

This review highlights the pathophysiological mechanisms linking metabolic
disorders to reproductive dysfunction and underscores the importance of a
multidisciplinary approach in managing affected women.

Keywords: metabolic syndrome, obesity, female reproduction, insulin resistance,
polycystic ovary syndrome, infertility, hormonal imbalance, anovulation, endometrial
hyperplasia, pregnancy complications.

Introduction. Metabolic syndrome (MS) and obesity are global health problems
with growing prevalence among women of reproductive age. These conditions are
characterized by a cluster of metabolic abnormalities, including central (visceral)
obesity, insulin resistance, dyslipidemia, and hypertension. Beyond their well-known
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cardiovascular and metabolic risks, MS and obesity exert profound effects on female
reproductive health, influencing ovarian function, fertility, menstrual cyclicity, and
pregnancy outcomes [1].

In recent years, increasing evidence has revealed that metabolic disturbances not
only impair fertility but also predispose women to long-term reproductive and obstetric
complications [2].

Pathophysiological Mechanisms Linking Metabolic Disorders and Reproduction

The female reproductive system is tightly regulated by a complex interplay
between metabolic and hormonal signals. Insulin, leptin, adiponectin, and other
adipokines serve as mediators between metabolic status and gonadal function. In
obesity and metabolic syndrome, hyperinsulinemia and insulin resistance disrupt the
normal signaling of the hypothalamic-pituitary-ovarian (HPO) axis [3].

Insulin resistance and hyperinsulinemia promote ovarian theca cell overproduction
of androgens, leading to hyperandrogenism-a hallmark feature of metabolic-associated
reproductive dysfunction. Elevated insulin levels also suppress hepatic synthesis of sex
hormone-binding globulin (SHBGQG), increasing free testosterone concentrations and
further aggravating ovulatory dysfunction [4].

Adipose tissue dysfunction plays a central role. In obese women, excess visceral
fat becomes an active endocrine organ, secreting pro-inflammatory cytokines such as
TNF-a and IL-6, as well as leptin, which interferes with folliculogenesis and oocyte
maturation. Meanwhile, reduced adiponectin levels impair insulin sensitivity and
ovarian steroidogenesis. Chronic low-grade inflammation and oxidative stress further
compromise reproductive function by damaging ovarian tissue and endometrial
receptivity [5].

Metabolic Syndrome, Obesity, and Menstrual Irregularities

Menstrual disorders are among the earliest clinical manifestations of metabolic
disturbances. Up to 60-70% of women with obesity or MS exhibit oligomenorrhea,
polymenorrhea, or secondary amenorrhea. The key mechanism behind these
abnormalities lies in the suppression of ovulatory cycles due to impaired follicular
maturation and disrupted hormonal signaling [6].

Excessive visceral fat contributes to increased aromatization of androgens into
estrogens within adipose tissue. This leads to chronic exposure of the endometrium to
unopposed estrogen, resulting in anovulatory cycles with progesterone deficiency. The
imbalance between estrogen and progesterone disrupts normal endometrial shedding,
producing irregular or heavy menstrual bleeding and increasing the risk of endometrial
hyperplasia and even adenocarcinoma [7].

In addition, hyperinsulinemia and chronic low-grade inflammation interfere with
hypothalamic GnRH pulsatility, altering the secretion ratio of LH and FSH. Elevated
LH levels stimulate further ovarian androgen production, reinforcing the cycle of
hormonal imbalance [8].

Recent studies show that even in adolescents with obesity, menstrual irregularities
may appear within a few years of menarche, indicating that early metabolic
dysregulation can precede long-term reproductive dysfunction. Moreover, women with
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MS often exhibit luteal phase defects, decreased progesterone secretion, and shortened
luteal phases, further compromising fertility potential [9].

Association with Polycystic Ovary Syndrome (PCOS)

Polycystic ovary syndrome (PCOS) is a common endocrine disorder affecting 8—
13% of women of reproductive age, and its relationship with metabolic syndrome is
bidirectional and synergistic. Both conditions share a core mechanism - insulin
resistance and hyperandrogenism which mutually reinforce each other. Approximately
50-70% of women with PCOS are overweight or obese, and 30—40% meet the
diagnostic criteria for MS [10].

In PCOS, hyperinsulinemia amplifies LH-stimulated androgen synthesis by
ovarian theca cells while reducing SHBG levels, leading to increased bioavailable
androgens. This hormonal milieu contributes to follicular arrest, anovulation, and the
characteristic polycystic ovarian morphology. Furthermore, excess androgens enhance
visceral adiposity, worsening insulin resistance - a vicious metabolic-reproductive
cycle [11].

The coexistence of PCOS and MS significantly elevates the risk of type 2 diabetes
mellitus, nonalcoholic fatty liver disease (NAFLD), and cardiovascular pathology.
Women with both disorders have more pronounced dyslipidemia, higher triglyceride
levels, and lower HDL cholesterol compared to those with isolated PCOS. Moreover,
chronic inflammation and oxidative stress associated with MS exacerbates ovarian
dysfunction and may contribute to premature ovarian aging [12].

Recent research emphasizes that not all PCOS phenotypes exhibit identical
metabolic risk. Women with hyperandrogenic and anovulatory phenotypes (A and B)
are more prone to developing MS than those with milder forms (C and D). This
supports the notion that metabolic screening should be an integral part of PCOS
management. Early intervention focusing on weight reduction, insulin sensitization,
and lifestyle changes can significantly improve ovulatory function and metabolic
outcomes [13].

Effects on Fertility and Assisted Reproduction

Both metabolic syndrome and obesity have well-documented negative effects on
natural conception and assisted reproductive technologies (ART), including in vitro
fertilization (IVF) and intracytoplasmic sperm injection (ICSI).

Natural fertility

Obesity delays conception by reducing ovulatory frequency and altering cervical
mucus quality and endometrial receptivity. Women with a body mass index (BMI) >30
kg/m? experience longer time-to-pregnancy intervals compared to those with normal
BMI. Even in ovulatory women, obesity is associated with reduced fecundability due
to metabolic inflammation, altered oocyte competence, and suboptimal endometrial
receptivity [14].

QOocyte and embryo quality

Obese women demonstrate impaired oocyte maturation, mitochondrial
dysfunction, and altered meiotic spindle formation. High insulin and free fatty acid
concentrations in the follicular fluid adversely affect granulosa cell function, reducing
oocyte developmental competence. These changes result in lower fertilization and
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embryo cleavage rates, higher rates of chromosomal abnormalities, and decreased
embryo implantation potential [15].

Endometrial receptivity

Endometrial tissue in obese and metabolically unhealthy women often exhibits
altered gene expression profiles, including dysregulation of integrins, cytokines, and
vascular growth factors critical for implantation. Hyperinsulinemia and inflammation
induce structural and functional changes in the endometrial microvasculature,
impairing uterine receptivity [16].

Assisted reproduction

In ART cycles, obese women require significantly higher doses of gonadotropins,
exhibit reduced responsiveness to ovarian stimulation, and have lower peak estradiol
levels. Studies show decreased pregnancy and live birth rates, as well as increased early
miscarriage rates in obese patients undergoing IVF. Moreover, the presence of
metabolic syndrome further compounds these effects through endothelial dysfunction
and oxidative stress, resulting in suboptimal uterine perfusion and impaired embryo
implantation.

A growing body of evidence suggests that preconception weight loss, insulin
sensitization (e.g., metformin therapy), and antioxidant supplementation can improve
ART outcomes in this population [17].

Pregnancy and Obstetric Complications

Women with MS or obesity face multiple risks during pregnancy. These include
gestational diabetes mellitus (GDM), hypertensive disorders such as preeclampsia,
preterm birth, macrosomia, and stillbirth. Maternal obesity alters placental function,
nutrient transport, and fetal programming, predisposing offspring to obesity and
metabolic diseases later in life. Additionally, increased systemic inflammation and
endothelial dysfunction contribute to impaired placental perfusion and fetal growth
restriction [18].

Long-Term Reproductive and Metabolic Consequences

The reproductive consequences of metabolic syndrome and obesity extend beyond
fertility. Persistent hyperinsulinemia and hormonal imbalance increase the risk of
endometrial pathology and hormone-dependent malignancies. Furthermore, early
reproductive dysfunction may serve as a predictor of future metabolic disease.
Postmenopausal women with a history of obesity and reproductive irregularities
demonstrate higher rates of type 2 diabetes, cardiovascular disease, and non-alcoholic
fatty liver disease [19].

Preventive and Therapeutic Strategies

Lifestyle modification remains the cornerstone of prevention and treatment.
Weight reduction through diet, physical activity, and behavioral interventions
improves ovulatory function and increases conception rates. Even modest weight loss
(5-10% of body weight) has been shown to restore regular menstrual cycles and
spontaneous ovulation. Pharmacological therapies such as metformin and inositols
target insulin resistance and may benefit women with MS or PCOS. In severe cases of
obesity, bariatric surgery has demonstrated improvement in reproductive and
metabolic outcomes, although it requires careful timing relative to conception [20].
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CONCLUSION

Metabolic syndrome and obesity exert a profound negative impact on women’s
reproductive health by disrupting hormonal balance, ovulatory function, and
endometrial physiology. Their coexistence with disorders such as PCOS further
complicates management and increases long-term health risks. Addressing metabolic
dysfunction through lifestyle modification, medical therapy, and multidisciplinary care
is crucial not only for restoring fertility but also for reducing obstetric and metabolic
complications in later life. Continued research into the molecular mechanisms linking
metabolism and reproduction will enhance preventive strategies and improve outcomes
for women worldwide.
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Abstract. Age-related macular degeneration (AMD) is a leading cause of
irreversible vision loss among the elderly population worldwide. Recent studies have
highlighted mitochondrial dysfunction as a central mechanism in the pathogenesis of
AMD. Mitochondria play a crucial role in maintaining retinal pigment epithelium
(RPE) homeostasis, photoreceptor energy supply, and oxidative balance. With aging,
cumulative  mitochondrial DNA (mtDNA) damage, impaired oxidative
phosphorylation, and reduced ATP production lead to increased reactive oxygen
species (ROS) generation and oxidative stress, resulting in RPE apoptosis and
photoreceptor degeneration. Furthermore, mitochondrial dysfunction triggers chronic
inflammation and activates the complement system, aggravating retinal injury.
Understanding the molecular mechanisms linking mitochondrial impairment to AMD
progression opens new perspectives for therapeutic interventions.

Current research focuses on mitochondrial-targeted antioxidants, gene therapy, and
metabolic modulators as promising strategies for slowing disease progression and
preserving visual function.

Keywords: age-related macular degeneration, mitochondrial dysfunction,
oxidative stress, retinal pigment epithelium, photoreceptor degeneration, mtDNA
damage, oxidative phosphorylation, therapeutic targets.

Introduction. Age-related macular degeneration (AMD) represents one of the
most common causes of irreversible central vision loss among individuals over the age
of 60. It is a multifactorial disease characterized by progressive degeneration of the
macula - the central portion of the retina responsible for fine vision. The pathogenesis
of AMD involves complex interactions between genetic predisposition, oxidative
stress, inflammation, mitochondrial dysfunction, and environmental influences such as
smoking, diet, and light exposure. In recent years, mitochondrial dysfunction has been
increasingly recognized as a pivotal mechanism underlying cellular damage in retinal
pigment epithelium (RPE) and photoreceptors, which are essential for maintaining
retinal integrity and visual performance [1].

Mitochondrial Function in Retinal Homeostasis

Mitochondria are vital for retinal cell survival due to their role in energy
metabolism, calcium regulation, and redox balance. The retina is one of the most
metabolically active tissues in the human body, requiring a continuous supply of ATP
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to sustain phototransduction and the renewal of photoreceptor outer segments. The
RPE, which provides metabolic and structural support to photoreceptors, relies heavily
on mitochondrial oxidative phosphorylation for energy production. Additionally,
mitochondria regulate cellular apoptosis and autophagy, ensuring retinal homeostasis
under physiological conditions [2].

In aging retinal cells, mitochondrial efficiency gradually declines. The
accumulation of oxidative damage to mitochondrial DNA (mtDNA) and the reduction
of mitochondrial biogenesis led to decreased ATP synthesis and increased generation
of reactive oxygen species (ROS). These processes disrupt RPE function and contribute
to the accumulation of lipofuscin and drusen - hallmark features of early AMD [3].

Mechanisms of Mitochondrial Dysfunction in AMD

Mitochondrial dysfunction in AMD is multifactorial and involves genetic,
biochemical, and environmental factors [4].

Key mechanisms include:

1. mtDNA Damage: The mitochondrial genome is particularly vulnerable to
oxidative stress due to its proximity to the electron transport chain and lack of
protective histones. Mutations and deletions in mtDNA impair mitochondrial enzyme
activity, leading to further ROS production and a vicious cycle of oxidative injury [5].

2. Impaired Oxidative Phosphorylation: Defects in mitochondrial complexes 1, II1,
and IV result in inefficient ATP production. Energy deprivation in the RPE
compromises phagocytosis of photoreceptor outer segments and impairs barrier
integrity [6].

3. Altered Mitochondrial Dynamics: Dysregulation of mitochondrial fission and
fusion processes, mediated by proteins such as DRP1 and OPAI, leads to
mitochondrial fragmentation, reduced respiratory capacity, and apoptosis [7].

4. Inflammatory Activation: Damaged mitochondria release danger-associated
molecular patterns (DAMPs), including mtDNA and cardiolipin, which activate the
inflammasome and complement pathways, promoting chronic low-grade inflammation
characteristic of AMD [8].

5. Autophagy Impairment: In AMD, autophagic flux is reduced, leading to
accumulation of dysfunctional mitochondria and cellular debris, further aggravating
oxidative stress and inflammation [9].

Mitochondrial Dysfunction and Oxidative Stress in Retinal Degeneration

Oxidative stress plays a dual role in the pathogenesis of AMD as both a cause and
a consequence of mitochondrial dysfunction. High oxygen consumption and exposure
to visible light make the retina particularly susceptible to ROS-induced damage. Under
normal conditions, antioxidant defense systems such as superoxide dismutase (SOD),
catalase, and glutathione peroxidase neutralize ROS. However, in AMD, these
defenses are weakened, allowing oxidative injury to accumulate [10].
RPE cells exposed to chronic oxidative stress exhibit reduced mitochondrial membrane
potential, impaired electron transport, and increased apoptosis. Lipid peroxidation
products, such as 4-hydroxynonenal (4-HNE), and oxidized lipoproteins contribute to
drusen formation and complement activation, further promoting tissue damage.
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Genetic and Molecular Insights

Several genetic studies have revealed that variants in mitochondrial and nuclear
genes regulating oxidative metabolism are associated with AMD susceptibility.
Polymorphisms in genes encoding complement factor H (CFH), ARMS2/HTRA1, and
mitochondrial enzymes affect oxidative stress response and mitochondrial turnover.
Mitochondrial haplogroups have also been linked to differential AMD risk, suggesting
that inherited mitochondrial defects may predispose individuals to retinal degeneration
through altered bioenergetics and increased oxidative load [11].

Intercellular Mitochondrial Transfer and Retinal Regeneration

Recent discoveries have introduced a groundbreaking concept intercellular
mitochondrial transfer as a potential mechanism of retinal repair. Studies have
demonstrated that healthy mitochondria can be transferred between cells through
tunneling nanotubes, extracellular vesicles, or direct cell fusion. In the retina, this
process may allow glial cells or transplanted stem cells to donate functional
mitochondria to damaged RPE or photoreceptors, restoring bioenergetic balance [12].

Experimental models have shown that transplanted mesenchymal stem cells
(MSCs) can rescue retinal cells from apoptosis by delivering mitochondria, improving
ATP levels and reducing oxidative stress. Furthermore, exosomes containing
mitochondrial components have been proposed as a non-invasive therapeutic strategy
to enhance mitochondrial quality control and regeneration [13].

Although this phenomenon remains under active investigation, mitochondrial
transfer represents a promising frontier for neuroprotection and tissue regeneration in
AMD. Future studies should focus on optimizing delivery methods, understanding
immunologic safety, and determining long-term functional benefits in clinical settings
[14].

Therapeutic Strategies Targeting Mitochondrial Dysfunction

Emerging therapeutic approaches aim to restore mitochondrial health and reduce
oxidative stress in AMD [15].

Promising directions include:

o Mitochondria-targeted antioxidants (e.g., MitoQ, SkQI1, and SS-31) that
selectively accumulate within mitochondria and neutralize ROS [16].

« Gene therapy aimed at correcting mtDNA mutations or enhancing mitochondrial
biogenesis via transcriptional coactivators such as PGC-1a [17].

o Nutritional and pharmacological interventions using compounds like
nicotinamide, coenzyme Q10, and resveratrol to support mitochondrial function [18].

« Stem cell and exosome-based therapies that deliver functional mitochondria or
mitochondrial proteins to damaged RPE cells [19].

Clinical trials investigating the efficacy of mitochondrial antioxidants and
metabolic modulators have shown encouraging early results, indicating their potential
in slowing disease progression and preserving vision [20].

CONCLUSION

Mitochondrial dysfunction is a central mechanism in the pathogenesis of age-
related macular degeneration, linking oxidative stress, inflammation, and cellular
apoptosis in the retina. Accumulating evidence suggests that targeting mitochondrial
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pathways offers promising therapeutic potential for AMD prevention and management.
The discovery of intercellular mitochondrial transfer and its regenerative potential open
new horizons in retinal therapy. Future research should focus on elucidating the
complex interplay between mitochondrial genetics, oxidative damage, and retinal cell
metabolism to develop personalized treatments that can halt or reverse vision loss in
affected individuals.
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The relevance of the problem of rehabilitation assistance after lower leg amputation
is due to the high frequency of this surgical intervention, in particular due to diabetes,
vascular diseases and an increase in traumatic injuries to the lower extremities due to
military operations in eastern Ukraine. This creates an urgent need to develop specific
treatment and rehabilitation measures for physical therapists and social support for
victims [1].

Prosthetics after lower leg amputation is an essential rehabilitation tactic for
restoring limb functionality and returning a person to a full life. The use of modern
prostheses significantly improves a person's quality of life, as they restore lost
functions, appearance and psychological comfort.

In solving the issue of patient recovery after below-knee amputation, both physical
and medical rehabilitation are crucial. During the preparation period for prosthetics, it
is aimed at: restoring the residual muscles of the lower leg stump and atrophied thigh
muscles; strengthening the stabilizing muscles of the back, abdomen, and buttocks,
which play a crucial role in maintaining body balance; widespread implementation of
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coordination and body balance exercises, which are significant for future walking with
a prosthesis.

It is important to start physical therapy for preparing the lower leg stump for
prosthetics as early as possible—to prevent contractures, swelling, and pain, as well as
to form the postoperative stump with the correct shape and sufficient strength, aiming
for maximum readiness for prosthetics. During the preparation stage, the necessary
properties of the stump are formed using bandaging (elastic bandage, compression
knitwear, special splints and braces, and orthoses). To prevent knee joint contracture,
stretching exercises and mobility support for the knee and hip joints are performed, as
well as various methods of positioning the knee joint in an extended position.

During the prosthetic period and the stage of mastering the prosthesis, patient
training is aimed at: acquiring skills for putting on and taking off the prosthesis, caring
for it and the stump; step-by-step training in proper weight distribution while walking
using parallel bars, walkers, crutches, canes; training balance and coordination of
movements; gradually increasing the load on the amputation stump and prosthesis, and
progressively returning to normal walking using various surfaces and obstacles [2].

In our opinion and according to numerous experimental studies, ideomotor
(phantom-impulse, virtual, imagined) gymnastics plays a key role in the long-term
preservation of the functional capacity of the stump and the functioning of the
prosthesis, i.e., the imagined execution of movements by the amputated part of the
limb, which allows patients before and after prosthetics to regain control over muscles,
improve their performance and strength, enhance blood circulation, and accelerate
rehabilitation recovery.

When performing this type of exercise, the patient should concentrate on imagining
the movement, mentally sending impulses to the nowabsent joints. At the same time,
ideomotor (static) tension of the corresponding truncated stump muscles occurs — the
patient should maintain the imagined tension of the now non-existent muscles for 1-2
seconds, then take a similar pause (to normalize blood circulation, relax, and rest). To
achieve the maximum therapeutic effect, this exercise should be continuously repeated
for 10—15 minutes, several times a day.

This approach allows activation of nerve endings in the stump tissues and prevents
atrophy of the truncated muscles [3]. In addition, systematic performance of imagined
exercises helps restore, preserve, and enhance neural pathways and improve control
over already absent muscles. Special studies have shown that when a person mentally
performs any actions, nerve excitations arise in the corresponding centers of the
cerebral cortex, causing barely noticeable contractions of certain muscle groups. This
method is a more modern analogue of mirror therapy [4].

Ideomotor-virtual gymnastics sessions during the stages of stump preparation for
prosthetics and prosthesis use allow: a) learning to concentrate on performing
movements and maintaining balance; b) acquiring skills of even weight distribution; c)
strengthening muscles involved in walking; d) developing existing and imagined joints
and tendons; e) forming muscle tissue on the stump; f) restoring blood and lymph
circulation; g) learning to control stump movements (tensing and relaxing stump
muscles, relieving excessive tension from preserved joints) [5].
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Here are examples of phantom-impulse exercises aimed at training patients: in any
body position, mentally flex and extend the leg at the absent ankle joint; in any body
position, mentally move the lower leg at the absent ankle joint; in any body position,
mentally rotate the amputated leg at the absent ankle joint; sitting on a chair, mentally
roll the amputated foot from toes to heel and vice versa; in any starting position,
mentally grip small objects—pencil, shoelace, piece of fabric—under the toes of the
amputated foot; lying on your back, bend the amputated leg at the knee, then mentally
lower it down, placing the absent foot on a horizontal surface.

It should be emphasized that most patients, during the first attempts, cannot
perform the imagined movement without actual muscle contractions. Instead, they
perform real movements in the proximal, i.e., knee joint. Despite the lack of therapeutic
effect in the first sessions, it is necessary to persistently continue methodical training
of patients, which gradually leads to the desired result.

Conclusion. After limb amputation at the level of the lower leg and subsequent
prosthetics, the patient’s musculoskeletal system adapts to new anatomical realities.
Successful return to a full life depends on many factors—the patient’s health condition
before amputation, the quality of the surgical intervention, and the quality of the
prosthetic device.

However, physical and medical rehabilitation measures play a decisive role in
restoring mobility, functionality, and quality of life. In combination with other means,
long-term continuous phantom-impulse gymnastics is a critically important method of
effective assistance in limb amputation, aimed at reducing the intensity of phantom
pain, ensuring the preservation of strength and tone of the stump muscles and joint
mobility, and long-term maintenance of a functional stump.
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BILIUB BUKOPUCTAHHS [AJIKETIB HA CTAH
PO3BUTOK MATOJOTTI IMAMHOTO BIUILTY XPEBTA
Y MOJIOAI

Becnin Borogumup BikTopoBu4

K.M€JI.HayK, JOIEHT,

kadempa eKcTpeHoi Ta HeBiAKIaIHOT METUIHOI JOTTOMOTH,
OpTOIIeIii, TPAaBMATOJIOTIi Ta MPOTE3yBaHHS

XapKiBChKHMM HAIllOHATLHUM MEUYHUN YHIBEPCUTET

Yepramuna Mapis BasepiiBna
3100yBayka BUIIO1 OCBITU 5 KypCy
XapKiBChbKHI HAIIIOHAIbHUNA METUYHUN YHIBEPCUTET

Beryn. 3 KOXKHUM pOKOM cepell MOJIOAI CTae Bce Ouablle HEoOX1THUM
BUKOPUCTaHHS TaJDKETIB Yy LHU(PPOBOMY CYCHUIbCTBI: [JI1 HaB4YaHHS, pOOOTH,
MPOBENICHHA JIO3BULIA. 3a OCTAHHE JECATWIITTS MPOCHIKYETHCS 3POCTAHHS
BUKOPHUCTAHOTO Yacy 3a cMapTPOHAMHU, IIIAHIIIETaMU, HOYTOYKaMH, 1110 y CBOIO Yepry
CTa€ TPUYMHOI0 HOBHX TIATEPHIB HAaBAaHTAXKCHHS Ha OIOPHO-PYXOBHI amapar.
VYpaxoBytoun Te, 110 GOpMyBaHHS IOCTaBU Ta CTAOLIHLHOCTI XpeOTa y MOJaIbIIOMY €
MIPUHITUIIOBO BAKJIMBHM y MOJIOJIOMY BiIli, TOMY BHBUCHHS BIUIMBY BHUKOPHUCTAHHS
HM(POBUX TEXHOJIOTIM HA MMWHUN B1ALI XpeOTa HaOyBa€e BEJIMKOTO 3HAYECHHS.

AxkrtyanbHicTh. TpuBane mnepeOyBaHHS y BUMYIICHOMY IOJOXEHHI 3 HAaXUJIOM
rOJIOBU Brepen popMye HaIMIpHE HaBAHTAXKCHHS Ha MMUWHHUKM BT XpeOTa, M’ s3U
U1, @ TAKOXK BKJIFOYAE BIUIUB Ha TUI€UOBUH 1osic. OCOOIMBO aKTyalbHUM € BUBYCHHS
MIPOTHO3Y Y PO3MOBCIOKEHI (heHOMeHy «text neck syndrome» (CHHIpPOM TEKCTOBOI
I11) cepes MOJIOIOTO TMOKOJIIHHS YKpaiHH.

Merta. BuzHauntu BIJIMB TPUBAJIOTO BUKOPUCTAHHS TAPKETIB HA CTaH IIUMHOTO
BTy XpeOTa y MOJIO/Il Ha OCHOBI OIIHKH 3BUYOK KOPUCTYBaHHSI, TIOJIOKEHHS TLa,
4aCTOTH BUHUKHEHHS 00JIbOBUX BIIUYTTIB.

Marepianu. [IpoBeneno anketryBanHs cepen 3100yBadiB ocBiti XHMY metogom
CTBOPCHHSI aHOHIMHOTO OITMTYBaHHSI.

Pesynbratn Ta 00roBopeHHs. KUIbKICTh pecnoHAEHTIB cTaHoBWiaa 54 ocoOwu,
PO3IOALT 3a BIKOM BapitoeTbes 3 16 mo 25 pokiB, 3a BUgoM 3aiHITOCTI 59,3% (32
0Cco0M) MOEIHYIOTh HaBYaHHA Ta Po0oTy, 33,3% (18 mroaeit) nuiie HaB4aroThCs, 7,4%
(4 ocobm) nmparroroTh. Pe3ynsrari 1eMOHCTPYIOTH CTPIMKY TEHACHIIIO 10 HAAMIPHOTO
BUKOPDUCTaHHSl €JEKTPOHHUX mnpuctpoiB: 44,4% pecnonnentiB (24 ocobu)
KOPUCTYIOTHCS TaJKeTaMu 7 1 OuibIlie ToAuH Ha AeHb, 38,9% (21 ocoba) — 5-6 roauH,
14,8% (8 oci0) — 3-4 ronunn, 1 autre 2% (1 oco6a) — g0 2 roaun. Takum yrHOM, 80%
onutanux (40 oci0) mpoBoOAATH 3a TajpKeTaMH IMOHAJ 5 TOAWH IIOIHS, TOOTO KOXKHA
JI0JJTaTKOBAa TONMHA BUKOPHUCTAHHS TaJDKETIB MIJBUILYE WMOBIPHICTH PO3BUTKY Ta
IHTEHCUBHICTh OOJIbOBOTO CHHAPOMY. PO3MOMIi 3a MOJOXKEHHSMU: HaIIBIEKAud —
35,2% (19 oci6), cugsun — 25,9% (14 oci6), nexxaun — 33,3% (18 ocib), crosun — 5,6%
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(3 ocobu). Kputuuno BaxiauBo, mo 64% pecnonnentiB (37 ocid) KOPUCTYHOThCS
raJpkeTaMu y JieskadoMy a0o0 HamiBJIeKauoMy IMOJIOKEHHI, II0 CTBOPIOE MaKCUMAaJIbHE
HaBaHTAKEHHS Ha IMUIHHUHN BiJIUT XpeoTa.

BaxxnuBum € aHasi3 mojg0KEeHHS TOJIOBH MPU BUKOPUCTaHH1 rapkeTiB. Jlume 20%
pecnionnieHTiB (11 oci6) TpumaroTh rojoBy mHpsMo Ha piBHI oueid. 34% (18 ocib)
B1I3HAYAIOTh JIETKUI HaxmiI rojioBH, 31% (17 oci6) — momitami Haxwui, 14% (8 ocid)
— CUJIbHUHW HaxwiI TosioBU BHU3. Lle o3Hauae, mo 70% omuranux (35 ocib) peryispHo
nepeOyBaroTh y 610MeXaHIYHO HECTIPUSTINBOMY TTOJIOKEHHI.

binp y mmitHomy Bigaut. 65% pecnonaeHTiB (46 oci0) Biq4yBarOTh O11b a00
HaMNpPY>KeHHsI y IIHT MICIIs TPUBAJIOTO BUKOPUCTAHHS I'aJIKETIB, 3 HUX 44,4% (24 ocobn)
BII4yBatoTh O151b yacto, 40,7% (22 ocobu) — iHoxi, 14,9% (8 ocid) — piako.

XapakTep 00JIbOBOTO CUHAPOMY. AHAI3 IHTEHCUBHOCTI OOJIIO MOKa3aB: CUIbLHUN
O111b, 1110 TOTpeOye BIAMOYUHKY a00 Macaxy, BiqayBatoTh 38% (21 ocoba), moMipHU
0111b, 1110 3aBaxkae pyxam — 50% (27 ocib), nerkuii 6116 — yute 11,1% (6 oci6). Takum
quHOM, 92% pecnoHACHTIB 3 0O0JbOBUM CHUHIAPOMOM (46 0cCi0) MarTh KIIHIYHO
3HAYYILI POSIBU.

Hamnpyxennss y miedoBomy mnosici. 100% onutanux (54 ocoOu) BigdyBarOTh
HaIpy»XeHHs y Iie4ax ado BEpXH1i YaCTUH1 CIIUHU, 3 HUX 77,8% (42 ocobu) — vacro,
22,2% (12 oci0) — i"oxai. Perynsapuicts nepeps. Jlume 2% pecnonaeHTtis (1 ocoba)
pobssaTh nepepBu kKoxH1 30-60 xBunuH, 33% (18 oci0) — 1-2 pa3u Ha nenb, 42,6% (23
ocoOu) — pijiie HIX pa3 Ha JeHb, 20,4% (11 oci0) — TUIbKK y pa3i CUIBLHOTO OOJIIO.
TobOto 68% CTYIEHTIB HE TOTPUMYIOTHCS €IIEMEHTAPHUX TIPaBUI MPodiTakTUku. 58%
onutanux (31 ocoba) MOCTIHHO KOPUCTYIOThCS TeIe(hOHOM TMEpe]l CHOM Y JIeKAuOMy
nonoxkeHHi, 34% (18 oci6) — inomi, 1 aume 9% (5 ocid) — piako. Bukopucranus
TaJDKETIB Y JISKAYOMY ITOJI0KEHHI, OCOOIMBO Tepe]] CHOM, € J0JaTKOBUM (haKTOPOM
PHUBHKY, IO TTOCUJIIOE M'I30BHM TucOaIaHC Ta O0JIbOBHIM CHHJIPOM.

100% pecnoHAeHTIB BU3HAIOTh HETaTUBHUM BILJIUB BUKOPUCTAHHS Ta/KETIB Ha
cTaH 1mmwmitHOTO Biaauty xpeorta. [Ipu upomy 76% (41 ocoba) Big3HAYaIOTh 3HAUHUM
BIUIMB 1 MOMIYa0Th, 110 HE MOXKYTh TPUMATH MOCTaBY PiBHO, 24% (13 0ci0) BBaXKarOTh
BIUTUB HECYTTEBUM IPH PETYIAPHUX POZMUHKAX.

BucHoBku. TpuBasie mepeOyBaHHs y BUMYIIICHOMY TTOJIOKCHHI 3 HAXUJIOM TOJIOBU
CTBOPIOE HagMIpHE OlOMEXaHIYHE HABAaHTAXXEHHS Ha CTPYKTYpHU HIMHHOTO BIIALLY
xpeOTa, 110 NPU3BOIUTH 10 (hOPMYBaHHS OOIBOBOTO CHHIPOMY, M'30BOTO TUCOATaHCY
Ta MOPYUIEHb MOCTaBU. PeCrOHAECHTH, SKI MPOBOSATH OUIBIIE Yacy 3a TaJKeTamH,
JE€MOHCTPYIOTh BHILy YacTOTy Ta IHTEHCHBHICTb OOJIbOBUX BIJUYTTIB y IIUAHOMY
BIIJIIT Ta TIJICUOBOMY TOsici. BCTaHOBIIEHO TEHIEHIIIIO O OMOJOKEHHSI MaTOJOT1i
ITUITHOTO BiJIIUTY XpeOTa JereHepaTUBHOTO XapaKTepy, 10 TPAIUIIHHO Oylia BIacTHUBa
oco0aM cTapmioro BiKy. Mojoas IEMOHCTPY€ paHHI O3HAKHU MOPYIICHb MOCTABU Ta
XPOHIYHOTO OOJILOBOTO CHHIPOMY.
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HEMEJUKAMEHTO3HI METOJ KOPEKIII
®YHKIIOHAJIBHUX HOPYHIEHDb Y XBOPUX HA
CHHAJIKOBY MOTOPHO-CEHCOPHY HEHUPOIIATIIO 1A
TUITY

I'oB0ax Ipuna OnexcanapiBHa
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XapKiBChKHI HAIIIOHATTLHUNA METUYHUI YHIBEPCUTET,

kadeapa 3arajapHOl MPAKTHKUA — CIMEHMHOT MeauIIHA 1

KomyHnanpHe HEKOMepITiitHE miAnprUueMcTBO XapKiBchkoi O01acHoi paau
«Mixo0sacHH crieniani30BaHui MEANKO-T€HETUYHUN LIEHTP — HEHTP PIAKICHUX
(opaHHUX) 3aXBOPIOBAHBY

XapkiB, YKpaiHa

Horoesa Jlyiza MaromenoBHa

K.M.H., JIOUEHT

XapKiBChKHI HALIIOHAJTIbHUN METUYHUI YHIBEPCUTET,
kadeapa 3arajJbHO1 MPAKTUKU — CIMEMHOT MeauIuHA 1
XapkiB, YKpaiHa

MoJiogan JIvoamuiaa BoroguMupiBHa

K.M.H., IOUEHT

XapKiBChKHI HALIIOHAJTIbHUN METUYHUI YHIBEPCUTET,

kadeapa 3arajJbHO1 MPAKTUKK — CIMEMHOT MeauIMHA 1
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(opdaHHuX) 3aXBOPIOBAHBY

XapkiB, YkpaiHa

CmankoBi motopHO-ceHcopHi Heiponatii (CMCH) - oOmupHa rpymna reHeTH9HO
TEeTEPOTCHHUX 3aXBOPIOBaHb MEpPUPEPUYHUX HEPBIB, IO XapPaAKTEPHUIYIOTHCA
CUMIITOMaMHU TIPOTPECYI0U0i TOJIIHEeWponaTii 3 TEPEeBAKHUM YPaKEHHSIM M'S31B
JTUCTANTBHUX BIIAUNIB KIHIIBOK. [IporpenmieHTHHII TmiepeOir 3axBOpPIOBAaHHSA Ta
BIICYTHICTh eTionaTodi310JI0TYHOT Teparii MpU3BOAUTH 0 PaHHBOI 1HBaiAM3ALIl]
XBOPHUX Ta CYTTEBO 3HUXKYE PIBEHb SKOCTI iX KUTTS BHACIIIOK 3HAYHOI OOMEKEHOCTI
XOIM Ta  €aMOOOCIyroByBaHHs.  BiJCYTHICT Ha  CBHOTOJHINIHIM  JI€HBb
MEIUKAaMEHTO3HUX METO/IIB MAaTOTEHETUIHOTO JIIKYBaHHS JIaHOI MAaTOJIOTii, CIOHYKA€E
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0  TMOWIYKYy  aJIbTEPHATUBHUX  HEMEIMKAMEHTO3HUX  METOMIB  KOPEeKIIi
(GYHKIIIOHATBHUX TOPYIIEHb, OCHOBHUM 3 SKHUX € 3aXOJd MEIU4YHOi peabumiTarii
xBopux Ha CMCH 1A tuny. JocaimkeHHs 1040 €PEeKTUBHOCTI Ta 0COOIUBOCTEN
3acTOCyBaHHA MeanyHOi peadimiTanii y xBopux Ha CMCH 1A Tumy Majgo4yucieHi ta
HE BUBYCHI JJOCTATHHO, aJI€ PA30M 3 TUM € BOKIIMBUM MEIUKO-COIIaTbHIM 3aBIaHHIM
Cy4yacHOi MeTUIIMHU. BUKOpHCTaHHS y KOMIUIEKCHOMY JiKyBaHHI XBopux Ha CMCH
3axX0J/lIB MEAWYHOI pealbimiTaiii CHOpusie YMOBUIBHEHHIO TEMIIIB MPOTPECYBaHHS
NaTOJIOTIYHOTO MPOIECY, aJanTailii XBOPOro /10 YMOB IOBCSKIECHHOTO XHUTTS Ta
MOKPAIIEHHS SIKOCT1 JKUTTS XBOPHX.

Jlana poGoTa € OpUTiHAIILHUM AOCTIHKEHHSM, 10 CXBaJEHO KOMICIEIO 3 MUTaHb
etuku Ta 610etukn XHMY (mipotokon Ned Big 01.02.2024p. ) Ta nmpoBeaeHO 3riAHO 3
IIMCbMOBOIO 3T'0JI0I0 YUYaCHHUKIB 1 BIJIMOBIIHO /10 MPUHIIUIIB O10€TUKU, BUKIIAJICHUX Y
I'enbcincbkiit aekmapaiii «ETHYHI OPHHIUINA MEIUYHUX JIOCTIHKEHb 3a Y4YacTHo
Tosei» Ta «3arainpHid Jekiaparlii npo 6ioetuky ta mpasa groauHu (FOHECKO)y.

Metoro poboTu Oyna OIlIHKA BIUIMBY KOMIUIEKCHOI pealdimiTaiii Ha JUHaAMIKY
3aXBOPIOBAHHS Ha OCHOBI KATAMHECTHMYHOTO aHaNi3y KIIHIKO-HEHPOP1310J0TTYHUX
xapakrepuctuk xBopux Ha CMCH 1A Tumy.

JocnikeHHsT MPOBOJIUIIOCH Ha 0a31 KHII «XapkiBcbkuid Mixk00JIacHUI
CHellaTi30BaHU MEJMKO-TeHeTUYHUN ueHTpy». llamienTn Oynum Ak 3 paHiiie
J1arHOCTOBaHUM 3aXBOPIOBaHHSM, Tak 1 3 Beplie BUsBIeHUM. [lepeBakHa OUIbIIICTD
natieHTiB (72,5 %) manu TpuBajicTh 3aXBOproBaHHs Ounbie 10 pokis.

Kpurepii BKIIOYEHHS MAIIEHTIB Y JOCTIDKCHHS: MAII€HTH, K1 O3HAHOMMIIUCS 3
iH(dOopMaIli€o PO JAOCTIIHKEHHS, Ta JaJld MUCbMOBY 3rojJly Ha y4acTh Y HbOMY; BIK
namiedTa Bia 18 1o 85 pokiB; narientu 3 BepudikoBanum giaraozoMm CMCH 1A tuny
(TATBEPIKEHUM MOJIEKYJIIPHO-TEHETUYHUM JTOCIIIKEHHSIM).

Kputepii BUKITIOUCHHS MAIli€HTIB 3 JOCTIIKCHHS: BiJIMOBA IMAIli€EHTa B1J Y4acTi B
JOCIIKEHH1; MOPYILLIEHHS XOAH, a TAKOX PYXOBI Ta CEHCOPHI MOPYIIEHHA B KIHI[IBKaX,
1110 0OYMOBJICHI 1HIITUM 3aXBOPIOBAHHSIM; MO3KOBUM/CITIHATLHUN 1HCYJIBT B aHAMHE3I,
eMUIETICIs; CIOCTEPEKECHHSI Y IcHUXiaTpa B aHaMHE31; JIEKOMIIEHCAIllsi COMAaTUYHUX
3aXBOPIOBaHb.

[lin yac mocmikeHHs OYB 3aCTOCOBAHMN KOMIUICKCHUM MiAXIJ, IO MOJSATaB y
BUKOPUCTAaHHI HACTYITHUX METOJIIB OOCTEKEHHS: KIIIHIKO-aHAMHECTUYHOIO, KIIIHIKO-
HEBPOJIOTIYHOT0, KJiHIKO-TeHeanoriunoro, EHMI'. 3a ngomomorow  KIIiHIKO-
aHAaMHECTUYHOTO, KIiHIKO-HeBpojoriunoro Ta EHMI wmeromiB  oOGcTekeHHS
npoBouian aiarHoctuky CMCH 1A Tumy BiAMoOBiIHO A0 MIarHOCTHYHUX KPUTEPIiB
MXBb-10. Ycim xBOpUM NpPOBOAMINA KITIHIKO-TEHEAIOTTYHUN aHali3 pPOIOBOAY 3
BHU3HAuUEHHAM cimeitHoro o0TsikenHss Ha CMCH, tunmy ycnaakyBaHHs, PO3paxyHKY
TeHETUYHOTO PU3UKY PO3BHUTKY 3aXBOPIOBaHHS I MpoOaHa, WOro HAmaaKiB 1
POANYIB.

[Ipu pocnimkeHHi pyXxoBoi cepu OIIHIOBAIM M’S30BUM TOHYC, M’SI30BY CHIY,
o0cAr aKTMBHUX 1 MAaCHBHUX PYyXiB, CYXOXXHIIbHI pediiekcu, Xoxy XBoporo. s
00’eKTHBI3allll JaHWX BUKOPUCTOBYBAJIMW IIKAIy KUJIbKICHOI OLIIHKKA M'S30BOi CHJIA
Bbpurtancekoi paau 3 meauunux gociimkeHb MRC-SS (Medical Research Council
Scale Sum Score), 3r1JIHO KO OIIHKA M'S30BO1 CHJIM CKJIQJA€ThCS 3 S-0aJIBbHOT KA.
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Jlist ouinky 3a mkanoro MRC-SS npoBoaunoch ABOCTOPOHHE JOCIIIKEHHS M'SI30BUX
rpym: BIABITHI M's3H TJIeYa, 3TMHAY1 JIIKTSA, pO3TUHAYI 3aIl'ICTs, 3TUHAY1 CTeTHA, THJIbHI
sruHavi cronu. Cymapauii 6an 3a mkainoro MRC-SS BusHauaBcs sk cyma OambHOT
OLIIHKM M's131B BEPXHIX Ta HIDKHIX KIHIIIBOK 3 000X CTOpiH (KOJMBAHHS 3arajibHOTO
Oary BHU3HAUaJIOCh B Mexkax Bim 60 OamiB (Hopma) mo 0 OamiB (terparmuteris). [lpu
TOCIIKEHH] Iy TIMBOT chepr BUBYAIH MMOBEPXHEBI Ta TIMOOKI BUIU YyTIMBOCTI HA
BEPXHIX 1 HIDKHIX KiHI[IBKax. JloCaipKeHHS YyTIuBOi cepu MPOBOIMINA B TEPILin
MOJIOBUHI J0OM B yMOBax MiHiIMI3aIlli apepeHTHUX TMOAPA3HUKIB MPHU TeMIlepaTypi
HABKOJIMIITHBOTO cepeoBuIia He MeHie Hixk 23 °C [13, 14].

O1iHKY HEBpPOJIOTIYHOrO Je(IIUTy MPOBOAMUIM 3a IIKAJIOK HEWpOMaTHYHOl
muchynkuii NDS (Neuropathy Disability Score) 3 ypaxyBaHHAM KUIbKICHOI OLIIHKU
00'€eKTUBHUX O3HAK CTaHy pe(JIeKCiB 1 MOPYIIEHb PI3HUX BUAIB YYTJIMBOCTI B Oajax
Bim 0 mo0 5. banmbHa olliHKa TakTUIBHOI, OOJILOBOI Ta TEMIIEPATypHOI UYTIMBOCTI
3alieXxuia Bij piBHA MOpyIieHb, A¢ 0 6aniB — HeMae nopyuieHs; 1 6an - mopyIeHHs
710 OCHOBH MaJIbLIIB; 2 OaH - NOPYIIEHHS 10 CEPEIUHU CTONH; — 3 OaIu — NOPYIIECHHS
70 CepeIUHM KICTOYOK; 4 Oanu — MOpYUIEHHS 0 CEpeIMHH TOMUIKH; 5 OaliB —
MOpyUIEHHSI 110 KoJjiiHa. BiOpalliiiHa 4YyTJIMBOCTh BH3HAYaJach 3a JONOMOTOIO
KaMEpTOHY Ha MEpIIOMY Majiblll CTONU Ta KICTOYI (OLliHKAa BM3HA4yajach B Oajiax).
3aranpHuit 6a1 NDS po3paxoByBcs sIK cyMa CepeIHIX JIBYCTPOHHIX OaJbHUX OI[IHOK
YOTUPHOX BUAIB YYTIMBOCTI IUIIOC CyMa OajdbHUX OLIHOK YOTUPBOX pedieKciB (2-x
KOJIIHHMX Ta 2-X axioBux) [13].

JIns KITBKICHOT OILIHKM OO'€KTHBHHMX O3HAK, IO BigoOpa)karoTh BHPAKECHICTH
PYXOBHUX Ta YYTJIMBHUX IMOPYIIEHb, & TaKOX CTaH CYXOXXWIbHUX peQIIEKCIB,
BUKOPUCTOBYBAJM IIKany Helpornatnunux nopymeds NIS (Neuropathy Impairment
Score). KonuBanus OaniB Oyno y wmexax Big O OamiB (Hopma) ao 244 OGamiB
(BupakeHeHHI cTymniHb Heipomnartii). OIiHKY cemapaTHOl 1HBajiAu3alii B pykax Ta
HOTax MPOBOJMIM 3a JIONOMOIOK CIeliaNi3oBaHoi wmiKanu iHBamiau3auii ODSS
(Overall Disability Sum Score). Pe3ynpTaT TectyBanHs 3a mkanoo ODSS crynens
1HBaJIIIM3allil PYKU HaJlaBaBCs OJIHIEI0 3aTaJIbHOI0 OIIIHKOIO JIJIsl BEPXHIX KIHIIBOK Ha
M1JCTaBI1 CTYIEeHs NOpYyIIeHHs (DYHKIIIM BEpXHIX KIHLIBOK y Aiana3oHi Big 0 1o 5 Oanis;
pe3yJIbTaT TECTyBaHHS IHBAJIIAM3AI] JJIS HIKHIX KIHIIIBOK HAaJIaBaBCs OJIHIEIO
3arajibHOi OIIHKOK Yy aiama3zoHi Big 0 g0 7 OadiB Ha MiACTaBl OLIHKUA CTYICHS
nopyiieHHs ix QyHkiii. 3a mkanorw ODSS 3aranpHuii cymapHuii 6ai iHBaIiAU3aIil
JIOPIBHIOBAB CyMi OaTiB 3a IIKaJOI0 1HBaIiAM3allli pyK Ta HIr. 3arajJbHUN CyMapHUN
6an ODSS maB xonuBaHHS B Mexkax Bijg () OamiB (Hemae o3HaK iHBajigu3arlii) 1o 12
OaJtiB (MaKCUMaIbHUM CTYIIHB THBAJIAN3AIlIT).

JI71st OIIHKM HE3aJIeKHOCTI XBOPOTO B MOBCSKICHHOMY JKUTTI BUKOPHUCTOBYBAIU
Ingexc axtuBHOCTI TOBCsikneHHoro kuTTs baprema (Barthel ADL Index), sikwmii
oxorutoe 10 po3aiiiB, 110 HajJeXaTh A0 chepu caMOOOCIyrOByBaHHS Ta MOOIJIBHOCTI.
PiBeHb MOBCSAKAECHHOT aKTUBHOCTI OIIIHIOBABCS 32 CYMOIO 0ajiiB KOXKHOTO 3 PO3ALTIB
tecty. CyMmapHuii 6an [HAEKCY aKTMBHOCTI MOBCSKACHHOTO JXHUTTS baprtena mam
kosiuBaHH# Big 0 10 100, 110 BiAMOBIaI0 HACTYMHUM KpuTtepisM: Big 0 mo 20 6aniB —
MOBHA 3aJICKHICTD MairiedTa; Bijx 21 10 60 6aiB - BUpa)keHa 3aJ1eXHICTh, Big 61 10 90
0aJiB - mOMipHa 3aJIeKHICTh; B 91 10 99 GaniB — nerka 3anexHicThb [13, 14].
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OuiHkKy (yHKIT XOJIHHS MPOBOAWIN 3 BUKOPUCTAHHSAM TecTy «DyHKIIIOHAIbHI
KaTeropii XOAiHHs», IKUA Mae 6 PIBHIB, pO3MOMALT Ha AKI 3IIHCHIETHCS 3a PIBHEM
3aJIeKHOCTI XBOPOTO BiJl TOTIOMOTH CTOPOHHIX 0C10 MMiJ] yac XOAIHH:. 3a pe3yiabTaTaMu
TecTy «DyHKIIOHANBHI KaTeropii XOAiHHS» Oyl0 BHU3HAUYEHO MOTpeOdy XBOPHX HA
CMCH 1 A tumy y CTOpoHHIH A0MOMO31 i 4ac Xoau [14].

Y nocnimkerHi B3sum ydacth 63 narient i3 CMCH 1A tumy BikoM Bix 36 mo 60
POKIB. 3aekHO Bij 00CATY Ta XapakTepy MPOBEACHUX Mporpam peadiiTaiii XBopi Ha
CMCH 1A tumy 6ysu noAuIeH HA OCHOBHY Ta KOHTPOJbHY TPYIIH.

OcHoBny rpyny craHoBwind xBopi Ha CMCH 1A Tumy, siki 3 mo4atrky KJIiHIYHOTO
Ne0I0TY 3aXBOPIOBAHHS MPOXOAuIH mopiyHo (1 pa3 Ha pik abo O1IbIIEe) KOMIUIEKCHI
peabumitamiitai mporpamu. Jlo KoHTpoIbHOI rpynu yBidum xsopi Ha CMCH 1A Tumny,
K1 He OTPUMYBaJIM pealduiTaliiiHi MporpaMu, ad0 OTPUMYBAJIM HEPETYJSIPHO (MEHIIIE
1 pa3zy Ha pik). OCHOBHa Ta KOHTPOJIbHA IPYIU OyJIM CTATUCTUYHO 31CTaBHI 3a BIKOM,
TeHIEPHUM PO3IOJILIOM Ta KOMOPO1JHOIO MAaTOJIOTIEL0.

Sk mokasaB aHali3 pe3yJIbTaTIB TOCHIIIKEHHS, XBOP1 OCHOBHOI IPYITX NOPIBHSIHO 3
KOHTPOJIBHOIO P1/IIIE MaJIM CKapryu Ha OHIMIHHA B pykax (57,1 %1 78,6 % BiANOBiAHO),
TpyAHOII i Yyac Oiry abo migiomi cxonamu (71,5 % 1 100 %), cnaOKicTh y KUCTAX
(37,1 % Ta 78,4 %), yTpylHEHHA MiJ 4Yac 3acTiOaHHS T'yJ3UKIB/BITUMHSIHHS JBEpen
kiodeM (22,9 % ta 46,4 %), nepopmariro kucteit (11,4 % ta 57,1 %).

Ha migcraBl KOMIUIEKCHOTO aHadi3y KIIHIYHUX XapaKTEPUCTHK Ta OLIHKU
TSOKKOCTI HeBpoJioriyHoro nedimuty 13 3acrocyBaHHsM mmkain NIS, NDS, ODSS,
MRC-SS, ingexcy baprena Ta Tecty «DyHKIIOHANBHI KaTEropii XOJIHHS»
obcrexyBani xBopi Ha CMCH 1A Tuny Oylio BH3HEYEHO, IO BAXKKUW CTYIECHb
TSHKKOCTI 3aXBOPIOBAHHS Y XBOPUX OCHOBHOI I'PYIH CIIOCTEPIraBcs B 2 pasu pifiie (Ha
53,6 % BUMaAKIB MEHIIIE) TIOPIBHIHO 3 KOHTPOJIHHOIO TPYIIO0.

Amnani3 sxocti *kutTs xBopux Ha CMCH 1A 3a mkanamu onutyBanbHuKa SF-36
MOKa3aB BUIII MOKA3HUKH 3a BCIMa MIKATAMU OMIUTYBAIbHUKA Y XBOPUX KOHTPOIHHOI
rpynu. Tak, 3araJpHUM MOKa3HUK TMCHUXIYHOTO KommoHeHta 55,0 £ 0,32 OGamu, y
XBOPUX KOHTPOJbHOT — 49,5 + 0,16 Oana.

3a pesyapTraramMu aHainizy (i310TEpaneBTUUHUX MPOLEAYyp peadimiTauiifHuX
mporpamM 13  ypaxOBaHHAM JaHUX IIOAO iX €QEeKTHBHOCTI OyJau po3poOIieHi
peKoMeHallii o0 BUOOPY Ta OCOOIMBOCTEH X MPU3HAYCHHSI PU Pi3HUX CTYTECHAX
BAXKHOCTI 3axBoproBaHHs. Tak, mpu Jerkomy ctyneHto Tsskkocti CMCH 1A tumy
PEKOMEHJIOBAaHO  MpPHU3HA4YEHHs Takux  (i3ioTepaneBTUYHHX Tpoueayp: 1)
mapcoHBamizaris; 2) enexkTpodope3 JIKApChbKUX MpernapaTiB — CTUMYJIATOPIB
MeTab0:113My; 3) eIeKTPOCTUMYJISLIIS 3a JOITOMOTOI0 CHHYCOIJAIbHUX MOAY/IbOBAHUX
cTpyMiB; 4) GanpHEOTepallis y MOoeHaHHI 3 TanbBaHizaiiero. [1o mipi mporpecyBaHHs
CMCH 1A tumy pexoMeHAOBaHO MPU3HAYATH HapsAy 13 BUINE 3a3HAYECHUMHU Taki
¢i3ioTepaneBTHUHUX Tpolexyp: 1) marHitoTepamis 3 BUKOPUCTAHHSM MarHiTHOTO
MOJISI HU3bKO1 4acTOTH; 2) Ja3epoTeparis y MoeAHaHH1 3 TPOLEypOI0 MarHiToTepanii;
3) dotoxpomoTepamnisi; 4)  yIapHO-XBWJIbOBa Teparis; 5) yubTpadoHOdOpe3
MeTabOIYHUX TpernapaTiB Ta Ba30 U TaTOPIB.

Otxe, peryispHe MPOBEACHHS KOMIUIEKCHUX peaOuliTalifHUuX Mporpam y
xBopux Ha CMCH 1A Tuny JIOCTOBIPHO YHOBUIBHIOE TEMIM MPOTPECyBaHHS

189



MEDICINE
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

3aXBOPIOBAHHS Ta cHOpHsie cTabuTI3allil MaToJOTTYHOr0 Mpolecy Ta OUIBII JIETKOMY
nepebiry 3axBoproBaHHs. [I[porpama KOMITJIEKCHOI peabimiTaiii HOBUHHA TIOE€HYBATH
3anarta JIOK, diziorepanito Ta cuMITOMAaTUYHY METUKAMEHTO3HY TEPAIIiIo.

Knwouoei cnosa: cmnagkoBa MOTO-CEHCOpPHA HeHpomaTuis A THIly; KIIHIKO-
HEBPOJIOT1Ur1 XapaKTePUCTHKH, pealimiTalliiiHl mporpamu.
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POJIb BUCOKOUYYTJIUBOIO TPOIIOHIHY Y PAHHI
JIATHOCTHUI IHOPAPKTY MIOKAPIA

Kemrox FOuist OnexkcanapiBHa
3100yBay BUILOI OCBITH MEAMYHOTO (PaKyJIbTETY
XapKiBCbKHUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET

Koportenko BikTopis OJieriBHa
3100yBay BUILOI OCBITH MEAMYHOTO (PaKyJIbTETY
XapKiBCbKUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET

IIpocosienko KoctaaTuH OJieKCaHAPOBUY
1. MeJI. H., mpodecop kadeapu BHYTPITHbOT MeauIHA Nel

AKTyanbHicTb. [HpapkT miokapa (IM) 3anumiaeTbest 0JIHIE€IO 3 OCHOBHUX IPUYKH
CMepTHOCT1 y cBITI [1]. PaHHs miarHOCTHKA IILOTO CTaHY Ma€ BaXXJIMBY POJIb JJIS
BUACHOTO TMOYaTKy JIIKyBaHHS Ta 3HWXKEHHsS JIeTallbHOCTI. Bukopucranas
BHCOKOYYTJMBUX TpPOMOHIHOBUX TecTiB (hs-cTn) 3HauyHO mMOKpamwivn TOYHICTh
niarHoctukd. Ha BigMiHY BiJl TpaAMIIIHHUX TECTIB, JOCHIIKEHHS BUCOKOUYTIMBUM
METOJIOM JI03BOJISIE BU3HAYMTH (pakiii TPOMOHIHY BXe depe3 1-2 rox micis
BUHHUKHEHHS 1H(QapKTy Miokapja [2].

Meta. OIiHUTH POJb BUCOKOYYTIMBOIO TPOIOHIHY Yy paHHIA J1arHOCTHIIL
iH(hapKTy MioKapJa Ta BU3HAYUTU WOTO BIUIMB JJIs OI[IHKUA CTYNEHS PHU3HKY Y
TMAIIEATIB 3 CAMIITOMaMH TOCTPOTO OOJII0 Y TPY/ISX.

OcHoBHa yacTuHa. [HpapKT MioKapja — 11e TOCTPUH CTaH, 10 XapaKTePU3Yy€EThCS
MOIIKO/KEHHSIM Ta HEKPO30M CEpIEBOr0 M's3a, SKE BHUHHMKAE€ BHACHIOK
HEJIOCTaTHBOTO0 KpoBOOOIry. TpomnoHiH — OUIOK, 10 € MapKEpOM HEKpO3y MioKapa.
Bhacigok ymIKOMKEHHSI CEpLEeBOro M's3a OUIOK BHUBUIBHIOETBCS B KPOBOTIK.
Bucokouytnusi Tecti Ha TponoHiH (hs-cTnT, hs-cTnl) no3BossAr0Ts y nepiii roauHu
BU3HauuTu ¢pakiuii Oinky y kposi [3]. Ile mo3BoJise 3acTocyBaTh CKOPOUECHI
niarHoctuyHl anroputmu (0-1 rox, 0-2 rox) pekoMmeHnoBaHi €BpoNeNChKUM
TOBApUCTBOM KapaioJioriB [4]. He3nauHe 30ubiIeHHS piBHS hs-TpOroOHIHY BKa3ye Ha
MIIBUIIEHUNA pU3UK 3 OOKYy CEpIeBO-CYJIMHHOI CHUCTEMH, 110 Ja€ 3MOry
BUKOPUCTOBYBaTH Moro sk JiarHocTuuHMid mokasHuk. llle oxaniero mnepeBaroro
BHCOKOUYTJIMBUX TECTIB € X BUCOKA HETaTUBHA MPOTHOCTHYHA IIHHICTh — SKIIO hs-
cThn 3anumaerbcst HU3bKUM — AiarHo3 IM BUKITIOUAETHCSA, IO 3MEHINYE KUTHKICTh
ITOMUJIKOBHX TOCITITaIIi3aIliH [5].

OCHOBHUM HEJOJIKOM JOCTIIKCHHS € HHU3bKa CIEeHH(pIYHICTD IJIs 1IIEeMIYHOTO
yuikokeHHs. [linBuienns hs-cTn Moske Bi1OyBaTUCS NIPU 1HILKUX CTaHAX — CEPLIEBIN
YU HUPKOBIN HEJOCTATHOCTI, JISTEHEB1M eMO0Iii, MioKapauTi abo Miciis IHTEHCUBHOTO
(di3uyHOTO HaBaHTaXeHHsS [6]. Uepe3 HaAMIpHY UYTIUBICTH TECT MOXKE MMOKa3aTH
XUOHO-TIO3UTUBHI ~ PE3yNbTaTH, KOIM 3a(IKCy€ TPAH3UTOPHE MOUIKOMKEHHS
KapaioMionuTiB. JJisi TOYHOT MOCTAHOBKU J1arHO3y HE MOJKHA CIIUPATUCS JIUIIE Ha
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oaHopaszoBe Bu3HaueHHs hs-cTn. [loTpiOHO AUBUTHCS WOTO 3HAYCHHS B JAMHAMII —
AKIIO BiAOYBAETHCS 3pOCTAHHS MOKA3HUKA — BEJIMKA KMOBIPHICTh TOCTPOTO YpaKSHHS
MiOKap/a, SIKIO JUHAMIKa BIICYTHS — IMOBIPHO XpoHiuHe. JIJIsf TOYHOI MOCTaHOBKH
AiarHo3y MoTpiOHa KOMIUIEKCHA JlarHOoCTHKa, ska BKiIroyae EKI, kiiHiuHy KapTUHY
Ta aHaMHE3 MaIli€HTa.

BucHoBok. BucokouyTnuBuil TPOMOHIH € crienn()ivHUM MapKEPOM YIIKOIKEHHS
MioKap/a. 3aBASKA MOT0 BUKOPUCTAHHIO MOYKHA CKOPOTHTH Yac Ha JIarHOCTUKY Ta
BUYACHO pO3Movatu JikyBaHHs. [Torpu neBH1 oOMexxeHHs (ITiABUIIIEHHS TPOIIOHIHY TIPH
HeillleMiYHUX CTaHaX), hS-TeCTM 3aNMINAIOTBCS HAHOITBII  YyTIMBUMHU.  1X
BITPOBAKCHHS Y KITIHIYHY IPAKTHKY CIIPHSIE MOJIMIICHHIO SKOCTI HAJaHHS TOITOMOTH,
3HMKEHHIO CMEPTHOCTI Ta ONTHMI3allii BEJICHHS MAIll€EHTIB 3 Mi03por0 Ha 1H(APKT
MiOoKap/ia.
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KVITHIKO-MOP®OJIOI'TYHI OCOBJUBOCTI JIET'KUX
YEPEITHO-MO3KOBHUX TPABM, IOB'SI3AHUX 3
BONOBUMU AIAAMUAU

IHocoxoB MukoJja ®egopoBuy,

KaHIUAAT MEIUYHUX HAyK, JOLEHT, 3aBIAYI0OUMi BIIAIOM (QYHKII1IOHATBHOI
HEeUpOXipyprii 3 rpynor naroMopgosiorii

JY «IuctutyT HeBposorii, ncuxiaTpii Ta Hapkoiorii HAMH Ykpaiau», Xapkis

Cynpyn Ejaina BiaaguciaaBiBHa,
JOKTOp MEIMYHHUX HayK, podecop, B.0. MPOBIIHOTO HAYKOBOTO criBpoOiTHHKA JIY
«IHcTUTYT HEBpoorii, ncuxiaTpii Ta Hapkoiorii HAMH Ykpaiau», Xapkis

KyrtoBui Irop OusiekcanapoBuy,
KaHIMJIAT MEJUYHUX HayK, JOLIEHT, TPOBIAHUI HAYKOBHI CIIBPOOITHUK
JY «IuctutyT HeBpoorii, ncuxiaTpii Ta Hapkoiorii HAMH Vkpaiaun», Xapkis

Jlemonmp:kaBa 3aza MamMpukoeBuY,
KaHIUJIAT MEJUYHUX HAYK, MOJIOAIINA HAYKOBHM CITIBPOOITHUK
JY «IuctutyT HeBpoorii, ncuxiaTpii Ta Hapkoiorii HAMH Vkpaiaun», Xapkis

YepenHo-MO3KOBHM TpaBMAaTH3M € 3HAUHOIO MPOOJIEMOI0 OXOPOHHU 37I0OPOB'S B YCIX
KpaiHax cBiTy. 3a jgaHuMu BcecBiTHBOI opranizaiii OXOPOHH 370pPOB'A, IIOpiYHA
r1o0anbHa KUTBKICTh XBOPHUX 3 YEPEMTHO-MO3K0BOO TpaBMoto (UMT) ctaHOoBUTH TOHA
10 wminpiioHIB 0Ci6. Kpim TOro, y CcBITI peecTpyloTh IMOCTIHHE 3pOCTaHHSA
HEHUpOTpaBMaTU3MY, sIKE CTAHOBUTH NpUOIN3HO 2% Ha pik. Lle 3ymoBiIeHO 3pocTaHHIM
JIOPO’KHBO-TPAHCTIOPTHOTO TPABMATU3MY, MOOYTOBOTO, KPUMIHAJIIBHOTO Ta, OCOOIHBO
aKTyaJbHOTO B OCTaHHI POKH, ITOB'SI3aHOTO 3 00OHOBUMHM JTISIMHU.

YepenHO-MO3KOBa ~ TpaBMa  MPU3BOAMTH 0  PO3BUTKY  CKJIAJHOIO
naTo(i310JIOTIYHOr0 KOMIUIEKCY PEaKIid, 110 BKIIOYAIOTh MEPBUHHE Ta BTOPUHHE
MOIIKO/KEHHSI PEYOBMHU TOJIOBHOTO MO3KY, y TOMY YHCII TPOLIECH 3amajeHHS,
TINOKCI, HEKpO3y Ta arfonTo3y, MNOPYLIEHHS CHHANTUYHOI IUJIACTUYHOCTI Ta
(GyHKUI0OHATBHOI akTUBHOCTI HelpoHiB. Ilpy UMT y mnamieHTIB poO3BHBAIOTHCA
OHOYACHO JCCTPYKTHUBHI Ta penapaTHUBHI MPOLECH B CTPYKTypaxX IEHTPaIbHOI
HEPBOBO1 CUCTEMH, 1110 3a4ilal0Th, HacaMIepe], HeWPOHH Ta TIIIIO.

BoiioB1 MOMIKOMKEHHsI yepena Ta TOJOBHOIO MO3KY — 1€ CYKYIHICTh TPaBM Ta
MOpaHEHb, 1110 BUHUKAIOTH 1]l Yac 00MOBUX NiH. Y Cyd4acHUX BICHKOBUX KOH(IIKTaX
y 50% mnopaHeHHX HEHPOXipypriyHOro MPOQIII0 CHOCTEPIraloThCsl PaHU M'SIKUX
TKaHWH TOJIOBH, ¥ 28% — NMPOHUKHI MOMIKOKEHHS depena Ta y 17% — HenmpoHUKHI.
Maiixe y 70% mnocTpakIanuX BHSBISIIOTh MIHHO-BHOYXOBI YIIKODKEHHS. Y XOmi
BIMICHKOBOTO KOH(JIIKTY Ha cXOll YKpaiHM TpaBMy TOJIOBH JiarHOCTOBaHO Yy 37,5%
MOpaHEHUX.
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Bun 30poi, yMoBH 11 3aCTOCYBaHHS, HasBHICTb 3aXHCHOTO OJSTY TOIINO. CYTTEBO
BIUTMBAIOTh Ha XapakTep, JIOKai3alliio Ta TSKKICTh OOMOBUX YIIKOMKEHb. TpaBma
TOJIOBHOTO MO3KY BIAHOCHUTBHCS /10 HallBaXKYMX 3a CBOIMH HaCliJKaMd. Y CTPYKTypl
YMT tsxka TpaBMa ctaHoBUTH 15-20%, cepennboi TskkocTi Ta jerka — 80—85%.
JleranpHicTh npu TsokKIH UMT (8 GaniB 1 meHIe 3a mikaioro [masro) nqocsrae 40-60%,
cepenuboi Ta yerkoi — 10%, mpoTe MCUXOHEBPOJIOTIYHI PO3NAgu B Pi3HI TEPMIHU
MiCISATPaBMAaTHYHOTO MEPIOAY BUSBISIOTH OUTHIT HIXK y 50% mocTpakaanux.

B ocnoBy knacudikamii UMT mokmnageHo XapakTep Ta CTYIiHb YIIKOHKCHHS
TOJIOBHOTO MO3KY, OCKIJIBKM 3a3BHYail caMe BOHM BU3HAYAIOTh KIIHIYHHMA TepeOir,
JKyBaJbHY TakTUKy Ta pe3ynbratd. UMT 3a CBO€IO TSDKKICTIO JITUTHCA Ha TPH
CTYTIEHI: JIETKY, cepeHio Ta Baxky. Jlo merkoi UMT BigHOCATBH cTpyC 1 3a0UTTS MO3KY
JIETKOTO CTYTICHSI; 10 CEPEIHbO-TSKKOTO — 3a0UTTS MO3KY CEpPEIHbOTO CTYMEHsS Ta
HIATOCTPE 3aBJICHHS MO3KY; /10 TSXKKOTO — 3a0MTTS TSDKKOTO CTYNEHs, AUQy3HE
aKCOHAJIbHE TOIIKOKEHHSI Ta TOCTPE 3JaBJICHHS MO3KY. 32 XapaKTepOM YpasK€HHs
MO3KY BHJIUISIOTH YIIKOMKEHHS BOTHHINEBI (110 BUHUKAIOTH TOJIOBHUM YWHOM TIpU
yaapHo-nipotuyaapHii 6iomexanini UYMT), nudy3Hi (1110 BAHUKAIOTh TOJIOBHUM YHHOM
IIPU TPaBMi NPUCKOPEHHS-YTIOBUILHEHHS ) 1 TOETHAHI.

3a ocobmuBOCTAMH CBOrO BUHUKHEHHSI UMT Moske OyTH EpBUHHOIO (KOJIU BILIUB
MEXaHIYHOI €Heprii Ha TOoJIOBY HE OOYMOBJICHUH OyIb-IKOKO O€3MocepeIHbo
nonepeanboto UMT uepebpanbHoto abo ekcrpaiepeOpanbHO0 KaracTpodoro) i
BTOPUHHOIO (KOJIM BIUIMB MEXaHIYHOI €HEeprii Ha roj0By OOYMOBIIEHO O€3M0CepeTHBO
nonepennboro  UMT nepeOpanbHOl0  KaracTpodoro, 10 BHUKIMKala TMaJiHHA
enUIeNTUYHUM Hamaj ado 1HCYNBT, a00 eKcTpalepedpanbHa KatacTpoda, HampuKiIa,
MpHU TIMOKCIi BHACTIAOK BEJUKOTO 1HGapkTy Miokapaa). UMT moxHa oTpumaru
Briepiie 1 moBTopHO, T00TO UMT MOXe OyTH mepiioro, abo Apyroro, abo TPEThOIO 1 T.1.
[Ipotsrom UMT po3pisHAIOTH Mepiogu: TOCTpHil, MpOMiKHUM, Bifnanenuil. [xus
THMYacoBa Ta CHUHAPOMOJIOTIYHA XapaKTEPUCTHUKA BU3HAYAETHCS HacaMIlepen
KIiHIYHOIO (opmoro UMT, 1i xapakrepom, THUIIOM, BIKOM, MPEMOPOIAHMMH Ta
IHAUBITyaJIbBHUMH OCOOJIMBOCTAMM MOCTPAKAAIOT0, a TAKOXK SIKICTIO JIIKYBAaHHS.

BiiicbkoBa TpaBma I'M Biapi3HsieTbesa Bin iHmMX UMT 3a cTynmeHem TSHKKOCTI,
MOIIMPEHOCTI (YHKI[IOHAIBHUX JAE€(PEKTIB, MNOE€JIHAHUM BIUIMBOM Ha OpraHizM
(13UYHOrO 1 MCUXOJIOTIYHOTO YMHHUKIB. 3pO3YMUIUM € T€, 10 OYIKYBaHHSI MO, 110
CTAHOBUThH 3arpo3y ISl OpraHi3My, BHUKJIMKA€ TOCTPUN EMOIINHUN CTpec, SKul
MPU3BOANTH JI0 3MiH B JiMOiKo-peTukynsapHoi cuctemi I'M. Li mporiecu BU3HAuarOThH
MOPYIICHHS IHTETPATUBHOI AisUTbHOCTI ['M, HOpMaJIBHHX B3a€EMHUH MiXK OKPEMUMU
(GYHKITIOHATPHUMHU CHUCTEMaMH, TIPU [bOMY CIIOCTEPITAETHCS TEBHA KOPEJAIisS MIXK
BUPAXKEHICTIO TICUXOEMOIIIMHUX 1 BETETATUBHUX PO3JIa/IiB.

Y CcTpyKTypi YepemHO-MO3KOBOTO TpaBMaTHU3My OUIbLIY YacTHHY CKJIAJaroTh
MaIi€HTH 31 CTPyCcoM TosioBHOTO MO3Ky (CI'M) Ta 3a005MU TOJIOBHOTO MO3KY JIETKOTO
CTYTIEHS, 110 BIAMOBIAHO 10 MPUUHATOI B poOoUiii kiacuikallii BITHOCUTHCS JI0 JETKOi
4yepenHo-Mo3koBoi Tpasmu (JIYMT).

BBaxaroTh, 1110 HEBPOJIOTIYHA CHUMIITOMAaTHKa MpPU JIETKIA YepemHO-MO3KOBIiH
TpaBMI JIOCUTD IIBUJKO PETPECYE, MICHS YOro BiAOYBAETHCS MOBHE OAyx aHHsA. OqHaK
1 TyMKa HE 3HaXOJIUTh MiATBEP>KEeHHsI. Psa1 aBTopiB cTBEpKYE, 110 Jerky UMT npu
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HEMPaBWJIBHOMY JIIKyBaHHI y TOCTPOMY TM€piofl Ta BiJICYTHOCTI JIKapChKOTO
CHIOCTEPEXKEHHS CyMPOBODKYE JIUIIIE TAMYACOBA KOMITEHCAIisl TPAaBMAaTUYHOI XBOPOOH,
a'y 70% BumanakiB Hajali PO3BUBAETHCS JACKOMIICHCAIlS. 32 TaHUMU PSAY aBTOPIB,
HaBiTh He3Hadya YMT moke mpu3BEeCTH 10 PO3BUTKY XBOpOOM AJbIreiiMepa Ta
MOCWJINTH KapTUHY «HOPMAJIbHOTO» KOTHITHBHOTO CTapiHHA. bararo aBTopiB
CHIOCTEpIraiu pO3BUTOK CUHAPOMIB HeBposoriunoro aedinuty micias JIYMT. Ctpyc Ta
KOHTY31i To10BHOTO MO3KY y miepiof 10 UMT y 73% cynpoBomKyBanucs MCUX1YHUMU
BIIXWJICHHSIMH (aCTEHIYHOIO CUMIITOMATUKOIO, BECTHOYISPHOIO Ta Ba30MOTOPHO-
BEreTaTUBHOIO JUCQYHKINEI, TPUBOKHO-ACMIPECUBHUMHU po3nanamu), a y 27%
CIIOCTEPEKEHb PEECTPYBATUCS OUIBII BUpa)K€Ha MCHXOIMATOJIOTIYHA CUMIITOMATHKA.
Pa3om 3 Tum Gararo acnektiB JIYMT nmpogoBKyrOTh 3aJUIIATUCA TIPEAMETOM JOCUTh
EMOIIIHHUX HAyKOBUX JIUCKYCIi, OCKUIbKM aJbTEPHATUBHI TOUYKH 30PY MPHUITYCKAIOTh
PI3HI pIBHI Ta 0OCSATH OpraHi3aliifHUX Ta JIKYBAIbHO-MPOPITAKTUYHUX 3aXO0/IIB.

JlocnigHUKaMU 3a3Hayanocs, 10 MK <IETKICTIO» TOCTPOro MEpIoy 3aKpUTOL
UMT ((3UMT) Ta OuYeBHAHUMH BIJJAJICHUMH HACTIAKAMH MOXKE BHSBIISITUCS
HEBIJIMOBIJIHICTb, III0 CYBOPOI 3aJI€KHOCTI KIIHIYHUX MposiBiB 3UMT Bix Buiy TpaBMH
HEe BusBIsAeTbcad. BceranoBneno, mo JIUYMT  MOXyTeh  CyNpoOBOMKYyBaTu
BHYTPIIIHBOYEPENHI FeMaToMH, a B 0ci0 3 JIUMT uepe3 Oararo MicsiB 1 pOKM MOXYThb
BUSIBISITHCSL TIOJIMOP(HI KIIHIKO-HEBPOJIOTIYHI CHUHAPOMH, IO TMOEAHYIOTHCS 3
MCUXTYHUMH (HENCUXOTUYHUMHU) PO3JaJaMHU, JIKBOPOIAWHAMIYHUMH MOPYIIEHHSIMH,
MaTOJIOTITYHUMU 3MiHaAMU eJieKTpoeHIiepatorpapiaHuX (EED) Ta
nmHeBMoeHIenorpadiyHux napamerpiB. KiiHiuHI (eHOMEHH, SKI MOIJIM 30€piraTuch
TpUBAIUM dYac, BKa3yBaJM Ha BECTHOYJISPHI, CYJIWHHI, BEreTaruBHO-TPOGIYHI
NOPYILIEHHS, PO3JIaAN COPUUHATTS 30POBUX, CIIyXOBUX, CMAKOBUX, HIOXOBUX CTUMYIIB.

daxiBIll HABOAWIM JaH1 MPO 4acTOTy pe3uayanbHux sBul micias CI'™M npotsrom
MicCSIIIB Ta poKiB — Bix 4,3 110 84,6%. OgHo3HauHO KOHCcTaryBajocs, 1o CI'M MOXyTh
MOETHYBATUCS HE TUTHKU 3 «HEHPOIWHAMIYHUMI TMOPYIICHHSMH, IO MiAJal0ThCs
perpecy, a il 31 cTablIbHUMU, «BETETOTPOPIYHUMUY) OPraHIYHUMU 3MIHAMU. Y 0cCi0 3
JJUMT npu mnOBTOpHHX OIIsSAaXx dYacToTa acouiauii cKapr 13 HEBPOJIOTIYHOIO
cumnroMatukoro BusiBisuiacs y 11-34% cnocrepexkenb. [losropui CI'M Hepiako
MOB'sI3aHI 3 PO3BUTKOM JOCHUTHb Ba)KKOi MOCTTPaBMAaTU4YHOI eHIedaonarii, 100pe
B1IOMOI cepell O0KcepiB — «eHledanomnarist OokcepiBy. SICKpaBUM MPUKIATOM TOMY €
BCECBITHbO BigoMHil Ookcep Myxammen Ami 3 HOro mNOCTTpaBMarHYHUM
MapKiHCOH13MOM.

[Ticns 3UMT, 3okxpema CI'M, dacto dopmyroThcst HempsiMi (OIMOCEepeKOBaHi)
HACJIJKW: BETETOAWCTOHISA, apTepiajbHa TINEePTEH3isI, paHHIA 1epedpabHHIA
aTepocCKIIepo3, HEHPOCHIOKPHUHHI CUHAPOMH, HOPMOTEH3MBHA Tiaporiedaris, Mmi3Hs
MOCTTPaBMAaTHYHA SIJIETICIS, ICUXOOPTaHIYHUN CUHIPOM.

botioBi crpecosi posnamu (BCP) BusiBmsiiucs y 40% mnopanenux ta 25-30%
xBopux. Bigmaneni Haciigku O0HOBOT NCHUXIYHOI TpaBMU (TO€IHAHHS OOMOBOTO
MOCTTPAaBMAaTUYHOTO  CTPECOBOTO  pO3JIaly 13  COILIaJIbHOK  Je3aJanTalli€lo)
pO3BUBAJIMCS Yy OUIBIIOCTI BiichbKoBOCHYk00BIIB michnss BCP. V psani Bumankis y
00li0BIif 00CTAHOBIII CIOCTEPIraBcs BIACTPOYECHUM PO3BUTOK KIACHYHOI KapTUHU
rOCTPOTroO Mepioay TPaBMH MO3KY (BTpara CBIJIOMOCTI Ta 1H.), JIMIIIE MMiCJIs 3aBEPILICHHS
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roCTpOTH OOMOBOI CHUTYyaIlli peecTpyBajioCs CTAHOBJICHHS Ta (DOPMYBaHHS KIIIHIKH
roctporo mepiogy 3TM, mo Bu3Hauajmocs (axiBIsIMU SIK «CHHAPOM OO0HOBOT
MICUXOTPABMUY.

[ToctynmoBo yTBepauiacs IyMKa, L0 MODIAAM PO TMOBHE OAYKAHHA BCIX
noctpaxaanux 3 JIYMT norpelyrots cyTTeBoro nepersiay. Koncrararis KiiHIYHOTO
OIy’>KaHHS, 110 BU3HAYAETHCS HA IMIJICTABI JMIIEC KIIHIYHOTO OOCTEKCHHS TAIll€HTIB,
«HE BIJIMOBIa€ BITHOBIECHHIO (DYHKIIIH HEpBOBOI cucTeMu». [loBHUI Mmapaseni3mM Mix
KJIIHIYHUM  pPETrpecoM CHUMIITOMATUKM Ta BIJHOBJICHHSM JIa0OpaTOPHUX Ta
IHCTpYMEHTAJIbHUX MMapaMeTpiB BiJICyTHIN. 30epexeHHs, 30KkpeMa, aibha-puTMy Ha
EEI' nmpu JIUMT mie He o3Hayae IHTAKTHOCTI MPOIIECIB KOPKOBOI HEUPOIUHAMIKH.
OyHKI[IOHATbHI HABAaHTAXXEHHS MOXYTh OJHOYACHO BUSIBISATH 1i  OUYEBMJIHI
MOPYIICHHS.

Cning mam'atatu npo Te, o (Ha 1yMKy (axiBiliB) IpH TpaBMax roIOBHOTO MO3KY,
HEPIJKO HABITh MPHU IPyOUX OPTaHIUYHUX YIIKOIKCHHSIX, MOXKE KIIIHIYHO BUSBISTUCS
JUIIE MI3epHa HEBPOJIOriYHA CUMIITOMATHKa. Beranosieno, mo npu CI'M y 45-65%
CTIIOCTEPE)KEHb BUSBISETHCS MiJBUIICHHS a00 3HIDKEHHS THCKY CHUHHOMO3KOBOI
piauHu. Tomy Oararo pokiB /10 aaroOpuTMy OOCTEKEHHs NalleHTIB 3 roctporo UMT
BXOJIUThH J1arHOCTHUYHA JItoMOanbHa myHKIlis. He BUKIIMKae 3anepeueHb 3MICTOBHE Ta
y3aranpHiooue cymkeHHs: JIUMT «3a3Buuaii HE CTaHOBUTH 3arpo3d KUTTIO
MOCTPAXKIAIUX, aj€ HEPIAKO BUKIMKAE HACHIIKH, IO 3HUXKYIOTh SIKICTh KUTTS».
Hocein nikyBanus JIYMT, orpumanux npu O0HOBUX JisIX, Ta X aHATI3 MIATBEPIKYE
HECIIPOMOXHICTh KOJIMIIHIX VYSBICHb MPO TakKi TpPaBMH i 3HAYHOI YaCTUHU
noctpaxnanux. HeobxigHo BpaxoByBatu, 1o 42-65% BCiX TpaBM — II€ MO€JAHAHI 3
YUMT TpaBMu, Hampukiang, Koiu € mepeioMu KiHiiBok Ta UMT, abo TpaBma
BHyTpimHIX opranHiB Ta UMT. Ilpu nikyBaHHI Takux TMAaIli€eHTIB OCHOBHA YyBara
MPUAUISETHCS HAMOUTBIT TSHKKUM YIIKO/KEHHAM 1 Jierka UMT moke 3anmummtucs 6e3
azeKkBaTHOro JikyBaHHs. [lalieHTH, a YyacoM 1 MeIWYHI NPALIBHUKH, B TOCTPOMY
nepioal JIUMT, ocobOnuBO Ha Tl Bi3yaldbHO Ta €MOLIMHO Bpa)KarouMX KITHIYHUX
KapTUH MOpaHEeHb Ta TPaBM IHILOI JIOKaJi3alii (kinuisok, OPraHiB IPyAHOI Ta YEPEBHOI
MOPOXXKHUHM) HEPIAKO IrHOpyBanu abo He posmnizHaBanu JIYMT, He peecTpyBamu y
MEIUYHUX JOKYMEHTAX, BIJIMOBIJHO CIOCTEPEXKEHHS Ta OpraHizaliifiHi 3axonud He
TUTAHYBaJIM Ta HE TIPOBOIIIH.

[TonibHa Henoouinka npossiB JIUMT y HacTynHiI pOKU CIPUYMHSIA BUHUKHEHHS
HaIMPYXEHUX COILIAJIbHO-TPY/IOBUX CHUTYyaIliii: piBeHb NpodeciiHuX Ta MOOyTOBUX
JIOMaraHb y MOCTpaKIamux 30epiraBcsi, a MOXKJIMBICTh BUKOHAHHS HUMHU KOJHUIITHIX
IHTEJIEKTyaJIbHUX HaBaHTAXEHb Ta MaHyaJbHUX HAaBHUUOK Yy IOBHOMY 00Cs31,
3aCBOECHHS HOBUX 3HaHb Ta HAOyTTS HOBOTO JOCBIAY. 3I0OPOB'SL PI3HOIO MiIpPOIO
oOMexyBanocst 1 Oymo yTpyaHeHUM. BomgHouac anekBaTHE TpaKTyBaHHS TaKOTO
He3nyxands sk Hacmiaku 3YMT Oyno HEMOXIUBHM, OPUAMYHO HEKOPEKTHHM,
OCKUIbKM OyJIM BIACYTHI BIAMOBIJIHI TOKYMEHTH PO TpaBMy. Taki Nami€HTH TpUBAIANA
gac 1 0e3yCIHIIIHO «MITPyBJIM» BiJl OJHOTO (haxiBIsd JI0 1HIIOTO 3 PI3HOMAHITHUMHU
€TIONIOTIYHO Manoau(epeHIiOBaHUMU J1arHO3aMH — «BECTUOYISIPHUNA CHHAPOM
HESICHOTO T€HE3Y», «BETETOANCTOHIS, K HEBPOTUYHHM CTaH», «aCTEHIYHUIA CUHAPOM,
«aprepianbHa TINEPTEH31s HESICHOTO TeHe3y», «AleHuedalbHUil CUHAPOM» Ta IH.
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IToctymnoBo B3sina ropy aymka, mo JIUMT — amOynaropHa TpaBma, 1110 HE MOTpedye
JIKapChbKOTO BTpYy4YaHHs, MepeOyBaHHS Ta CIOCTEPEKEHHS B HEUPOXIPYyprivHOMY
crarioHapi. Yacto moCTpakaajaoro, JOCTABICHOTO 10 MPUHMAIBLHOTO BiJJIUICHHS,
OTNIAIa€ HEUPOXIPYPI, MPHU HEOOXITHOCTI OKYIICT, TPOBOIUTHCS KOMITIOTEpHA
tomorpadis (KT) Ta marienTa BiIpaBIsiiOTh 0A0MY.

Onnak yBara 10 JIYMT He cnabimana i B OCTaHHI pOKHA OTPUMAHO, Y TOMY YHCII 3
BUKOPUCTAaHHSIM CyYaCHHX METOAMK HeHpoBi3yati3alii, HaJ3BHUYaliHO BaKJIMBI
pesynbrati. ChOrofHI BBa)Ka€ThCsi BcTaHOBiIeHUM, mo micisa JIYMT y 35-40%
BUIQ/IKIB TPAIUISIETHCS MOCTTPABMATUYHUHN (TTIOCTKOMOIIIMHMI) CHHAPOM. Xo4a B 0C10
3 HacaiakaMu JIYMT KOrHITHBHI HNOPYIICHHS MalOTh «MIHIMAJIbHHUHN 1 pIBHOMIPHUI
XapakTep, Mpy 0OCTE)KEHHI TaKUX MAII€HTIB Yepe3 PiK BUABJICHI B TOCTPOMY Iepioji
nopyuieHHs 30epiraloThCs 1 MarOTh CTaOLIBHUN XapakTep. Ha MarHiTHO-pe3oHaHCHIN
tomorpadii (MPT) y HHX B OKpeMUX BHUIIQJKaX PEECTPYIOTHCS MEPUBEHTPUKYISIPHUIMA
Ta CyOKOpTHKadbHUM Jelikoapeo3, a mpu ¢QynkuionansHii MPT (GMPT) 3
BUKOPUCTaHHSAM MHECTHYHOI NapaJurMu y KOKHOro Tpetboro (y 31% BuIaakiB)
BUSBIISIETHCS] HEAOCTATHS aKTUBAIIIS ISAKHX JIJITHOK 1oJiB bpoamana. Y BignaieHomy
nepioal 3UMT ¢axiBui BUSBISUIA IIUPOKUI CHEKTP NCUXIYHUX (HE MCHUXOTHUYHUX)
po3iadiB K  HACHIAOK HEHUpOTpaBMH, MOpPsSA 13 KIIHIYHUMH  IPOSBAMHU
MOCTTPAaBMaTHYHOTO OOMOBOTO CTPECOBOTO po3nady. [IpUHIMIIOBO BaXKIHMBOIO € Ta
o0cTaBHHa, 1110, 3@ TBEPIKEHHSM aBTOPIB, OLIbII HIXk 50% BUIAIKIB ICUX1YHI PO3JIaIn
nicist Heiporpasmu Oynu iHayKoBaHi CI'M.

[TocTcTpaBMaTHUHUN CTPECOBUIl pPO3JIaJ, € YHIBEPCAJIBHOIO BIAMNOBIIAK Ha
TpaBMaTU4HI NOJ1i y HaBKoMIHbOMY cepenoBuiil. JIUMT He € BunaTKOM. binbine
TOro, BIHCBKOBUMM HEBpOJOTaMH BXKE€ JAaBHO BHM3HAYEHO, 110 MaTOJOTIYHE
CTAHOBJICHHs Ta (hiKcallisi «1CTePO-TPaBMAaTUYHKUX» MOPYIICHb, MPOSBIB «BIHCHKOBO-
TpaBMaTUYHOI icTepii» Haituactime Bunukanu npu JIYMMT. Takum unnom, npu JIUMT
MOXKE BUSIBISITUCS SIK CYKYIHICTh PO3JajiB, IO 1HAYKOBaHI HEHPOTPaBMOIO, TaK 1
KJIIHIYH1 TPOSIBU MTOCTTPABMATUYHOTO OOMOBOTO CTPECOBOTO PO3Iay.

B octanni poku JIUMT 3HOBY mpuBepTae NuiibHY yBary: Micis HEi y Oararbox
TaKWX TALI€HTIB BUHUKAE CTIMKUM (MICALI-POKH) TOCTKOMMOIIINHUM cuHApOoM. Yepes
1-2 poku y HUX BUSIBISUIACS PO3CisTHA HEBPOJIOTIYHA CHUMIITOMATHKAa Ta BEr€TaTUBHI
po3iaan, aCTEHOHEBPOTUYHUIN CUHAPOM Ta CYOKJIIHIYHA TPUBOTA.

Cumnromu HachiakiB YUMT OyBaroTh Ay»Ke pi3Hi: BiJl HEYACTOrO FOJIOBHOTO OO0
710 BKKUX PYyXOBHUX Ta MCUXIYHUX MOPYIICHb. TOMY B KOKHOMY BUTIAAKY JIKyBaHHS
MOTPiOHO BpPaxOBYBaTH 1HAWBIMyaIbHI 0COOMMBOCTI marieHTta. HaBite nerka UMT
MO>KE€ MaTu CEpHO3H1 HACHIJIKH, TOMY HEOOX1HO BPaxoByBaTH BCl OCOOIMUBOCTI.

Haituacrime BigHOBICHHS ICUX0(1310JI0TTYHUX MapaMeTPIB MOCTPAKIATHUX MICIsS
nerkoi YMT BinOyBaeThes y Mexax 1-3 micsiiB. OgHak Ha MPaKTHUII CIOCTEPIratoThCs
CYTT€B1 BIIMIHHOCTI Y TE€pMiHaX OIY>KaHHS MOCTPAXIAIUX 332 OTHAKOBOT TSKKOCTI
YepernHO-MO3KOBUX YIIKOMKeHb. KpiM Toro, y psial BUNaAKIB MOXKIIMBE (POPMYBaHHS
HACJIAKIB HABITh MICJISI MEPILIOi Ta €AUHOT TPABMH.

OTxe, B aHW# yac mepeayacHO BBaKaTW OCTATOYHO BUBYCHUMHU Ta TaKHMH, IO
OTpUMaJIM OCTAaTOYHE Ta OJHOCTAHE HAyKOBE CXBaJIEHHA BCl JIKyBaJlbHO-
npodIaKTUYHI Ta opraHizamiiHo-coiainbHi acriektu JIJYMT. Skmio paniie ocCHOBHY

197



MEDICINE
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

yBary IMpHUBEpPTalO JIOKaJbHE (OCEPENKOBE) YIIKOMKEHHS TOJIOBHOTO MO3KY Y 30HI
6e3mocepeIHHOT0 3aCTOCYBAHHS MEXaHIUHOT CHJIM Ta 00YMOBIICHE MEPEBAXKHO yIapHO-
MPOTHUYIApHOIO TPAaBMOIO, TO TEMEep BCE 4YaCTIIIE IHTEPEC BUKIUKAE AUQPy3HE
YIIKOJIKEHHSI, 00YMOBJICHE TOJIOBHUM YMHOM TPABMOIO MTPUCKOPEHHS-YIOBUTEHEHHS 31
3MILIEHHSAM Ta JAepOopMaIli€l0 BETUKUX IMIBKYJIb BITHOCHO >KOPCTKO (HIKCOBAHOTO
cToBOypa MO3KY, 3 HaTSTOM 1 pO3PHBOM aKCOHIB y CEMIOBaJILHOMY IEHTPI, ITiIKIPKOBHX
YTBOPEHHSIX, MO30JUCTOMY TiJ, 3 TU(PY3HUM aKCOHAJIBHUM YUIKOKEHHSIM. Baxnse
3HAUCHHS HAJIa€ThCS 3MiHAM CTPYKTYpU HEHPOHIB HAa MOJIEKYJIIPHOMY P1BHI BHACIIOK
IMITYJIbCHOTO BIUIMBY MEXaHIYHOI €Heprii. 3riHO 3 OCTaHHIMHU JOCIIKCHHSIMHU
BBakaeTbes, mo JIUMT npu HempaBuiibHOMY JIIKyBaHHI B TOCTpPOMY TNepiofl Ta
BIJICYTHOCTI HAJIEKHOTO JIIKAPCHKOTO CIIOCTEPEIKEHHS CYIPOBOIXKYE JIUIIE TUMYACOBA
KOMIIEHCAIlis TpaBMaru4Hoi XBopoOu, a y 70% BUNAIKIB Hajaldl pPO3BUBAETHCSA
JICKOMITCHCAITisl.

Takum uuHOM, uymcieHH1 KiiHIYHI nposBu JIUYMT Ta mnocrrpaBMaTH4HOTO
CTPECOBOIO poO3idaay, 3MIHM 0ararboX I1HCTPYMEHTAJIBHHX Ta Ja00oparopHHUX
napaMeTpiB (MO3KOBOTO KPOBOTOKY, TUCKY CITMHHO-MO3KOBOI PiUHU, O10€1EKTPUYHOT
AKTUBHOCTI TOJOBHOIO MO3KY, KOTHITUBHUX (yHKIIH, [Iu(]y31iHO-TEH30PHOI
Bi3yamizanii, MP-mMopdpomerpii, ¢pyHkionanbnoi MPT) MaroTe ctath 6€3yMOBHUM
apryMEHTOM ISl CTalllOHApHOTO TMepeOyBaHHSA TAaKUX TMAIl€HTIB: TMOCTUILHUN Ta
AHUN pexuM, Jikapcbkuil Harisa, MPT, cinHHO-MO3K0Ba MYHKIA (32 OTpeOn).
[loBuHHa mpoBoaUTHCS TPO(DIIAKTHKA, 30KpEeMa ICUXOTEpAreBTUYHA, MOMKJIHUBOTO
PO3BUTKY IOCTTPAaBMaTHYHOTO CTPECOBOIO  pO3Jay, BEreTaTUBHO-CyAUHHHUX,
BECTHOYJISIPHUX Ta 1HIITUX PO3JIa/iB.

OTtxe, B JaHUHW Yac MepeayacHO BBAKaTU OCTATOYHO BUBYECHUMH Ta TAKUMHU, IO
OTpUMaJid OCTAaTOYHE Ta OJHOCTAHE HAyKOBE CXBaJICHHA BCl JIIKyBaJIbHO-
npodUIaKTUYHI Ta opraHizaiiitHo-coriansHi acnektd JIYMT. Skuio paniiie 0OCHOBHY
yBary MpHBEpPTaio JOKalbHE (OCEPEIKOBE) YIIKOIKEHHS TOJOBHOTO MO3KY Yy 30HI
0e31ocepeIHbOT0 3aCTOCYBAHHS MEXaHIUYHO1 CUJT Ta 00YMOBJIEHE IEPEBAXKHO Y/IapHO-
MPOTUYJAPHOIO TPAaBMOIO, TO TEMEp BCE YACTIIIE IHTEPEC BHUKIUKAaE Iudy3HE
YIIKOJKCHHSI, 00YMOBJICHE TOJIOBHUM YMHOM TPaBMOIO IPUCKOPEHHSI-yTIOBUTEHEHHS 31
3MIIIEHHSIM Ta JedopMalli€elo BEIMKUX MIBKYJIb BIJHOCHO >KOPCTKO (PiKCOBAHOTO
CTOBOYpa MO3KY, 3 HATSITOM 1 PO3PUBOM aKCOHIB Y CEM10BaJIbBHOMY LIEHTP1, 1IKIPKOBUX
YTBOPEHHSX, MO30JIUCTOMY TiJli, 3 TU(QY3HIUM aKCOHAJIHHUM YIIKOKEHHSIM. BaxmBe
3HAYEHHS HAJIA€ThCA 3MIHAM CTPYKTYpU HEHPOHIB Ha MOJIEKYJISIPHOMY PiBHI BHACIIIOK
IMITyJTb,CHOTO BIJTMBY MEXaHI4HOi eHeprii. 3TiIH0 3 OCTaHHIMHU JOCIIKCHHSIMU
BBakaeTbes, mo JIYMT mpu HenmpaBuiIbHOMY JIIKyBaHHI B TOCTPOMY IMEpiofl Ta
B1JICyTHOCTI HAJICSKHOTO JIIKAPCHKOTO CITOCTEPEIKEHHS CYPOBOKYE JIUIIE TUMYACOBA
KOMIICHCAIlisl TpaBMaTHU4HOiI XBOpoOu, a y 70% BuUMankiB Hajgajdl pPO3BUBAETHCSA
JeKOMIICHCAIlisl.
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JAUOEPEHIIIOBAHHA EHAOTEJIIOLUTIB
COMATHUYHOI'O THUITY BEHYJIAPHUX MIKPOCYJIHUH
HA PAHHIX CTAAISAX ITIPEHATAJIBHOI'O
OHTOI'EHE3Y JIOJAWHHU

IleBuenko Ouiena QuiekcavapiBHa
J.MeJI.H. Ipodecop

Jleson Mapisa MuxaiutiBHa
K.MEJ.H., JOLICHT

Ko03ap Oaexcanap bopucosuu
K.MEJ.H., JOLICHT

I'ymenuyk Oaekcanap FOpiitoBu4
Hanionansauit Meanunnii yHiBepcutet iM.0.0.boromonbis

JleBoH Bosrogumup @exopoBuy
K.X.H., C.H.C.
HauionansHuit 6otaniuynuii cag im. M.M. I'pumnika HAH Ykpainu

[Tponecu nudepenitiaiii eHJOTENONUTIB PI3HUX JaHOK MPOTOKAMUISIPHOTO pyciia
70 cUX Mip Mano nociikeHl. He icHye €e1MHO1 TOUKM 30py PO MEXaHI3MU JIJAHKOBOI
nudepeHianli CyAMHHOro eHjoTenito. Jlume oxpemi poOOTH MPUCBAYEHI LI€T
npobisewmi [1, 2, 3].

Jlane pAocChipKeHHsT TPUBYEHO BHBYEHHIO HA YJIBTPACTPYKTYPHOMY pIBHI
nporieciB AudepeHiianii eHA0TeIONNUTIB BIABIIHUX CYJIUH IPOTOKAIISIPHOTO pycia
Ha PaHHIX CTAJIAX MPEHATAILHOTO OHTOTEHE3Y JIFOUHHU.

B nepBuHHOMY KpOBOHOCHOMY MPOTOKAMUISIPHOMY pYCJl Ha paHHIX eTamax
MPEHATAIbHOTO OHTOT€HE3Y JIOIMHU 32 MOP(HOJIOTTYHIMH 03HAKaMU MOYKHA BUIUIATH
TaKl MIKpOCYJIMHM: TIPHUBIIHI, OOMIHHI Ta BIABIIHI cyauHu [4, 5, 6].

BiaBigHi mepBHHHI MIKPOCYIMHH, IO PO3BUBAIOTHCS 3a TUIIOM BEHYJSPHUX,
O1JIbIII BEJIMKI 32 pO3MipaMu B MOPIBHSHHI 13 OOMIHHUMH cyauHaMu. [lounHarouu 3 5-
6 TIKHS NMPEHATaIbHOrO PO3BUTKY B Ipolieci NoriaubaeHHs audepeHuianii 1iamMeTp
MPUBITHUX CYAWH NOBUIBHO 301IbIIYy€ThCs. [lapanensHo criocTepiraeThes 301IbIIEHHS
ol npodiIo MNpPOCBITY CYIWHHU, BIANOBIIHO 3pOCTaE i CymMapHa IUIOIIA
MIKPOCYAHHH. IMOBIPHO, 1€ MOSCHIOETHCS 301TIBIIEHHSM 00CATY KPOBI, 1110 TPOXOJAUTh
yepe3 BEHYJAPHUN BIIII MNPOTOKAMUISIPHOTO pycia Yy 3B’SI3Ky 13 3pOCTaHHSAM
(GYyHKIIOHATBHOT aKTUBHOCTI OpraHa, a TaK0 MOCTYMOBUM PO3BUTKOM JAETIOHYIOYOT
GyHKIIT WX MIKPOCYIUH. 3 POCTOM IUIOZAa CIIOCTEPIraeThes 30UTBIIIEHHS TOBKUHU
KOHTYpY JIIOMIHAIBHOI TIOBEPXHI EHJOTENIabHOI  BUCTWIKA 10 8-9 TIDKHS
BHYTPIITHHOYTPOOHOTO PO3BUTKY. JIFOMiHATBHINM OBEPXHI €HIOTETIONMMUTIB B1ABITHUX
MIKpOCYJIMH TpuUTaMaHHa 3HA4YHAa pYXJMBICTb, sIKa 3pocTae A0 8-9 THXKHA
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NpEeHaTAIbHOIO OHTOreHe3y. B mojanblioMy BHU3HAYAETHCS 3MEHILIEHHS JTOBXKWHU
KOHTYpY JIIOMIHQNbHOI TOBEPXHI EHAOTENiaJbHOI BUCTHJIKM 1 OJHOYACHO
CIIOCTEPIraeThCs 3HAUHE 3IUIAJHKYBaHHA 11 perbedy. 3 BIKOM IUIOAA CIIOCTEPIraeThes
3017IbIICHHS. JTOBXKHHM KOHTYpY 0a3aabHOI MOBEPXHI EHAOTENaNbHOI BHUCTHIIKH.
[Tpuuomy 10 12-14 THKHS BHYTPIITHROYTPOOHOTO PO3BUTKY BU3HAYAETHCS TCHICHIIIS
70 3HUKEHHsI CTyTNeHIo i1i 3BUBOCTH. OpHak, daktop (opmm 06a3anbHOI MOBEPXHI
CH/IOTENIaTbHOI BHUCTEIKM 3aJMIIAETHCS Ha BUCOKOMY PiBHI, LI0 BigoOpaxkae
JIOCTaTHbO 3HAYHY PYXJIMBICTh 0a3alibHOI MOBEPXHI €HIO0TENIadbHOI BUCHIIKH, SKa
YTBOPIOE P13HOI (POPMU 1 PO3MIPIB UTOIIIA3MATUYHI BUPOCTH Ta 1HBariHaili. 3 BIKOM
IJI0JIa CIIOCTEPITa€ThCs 30UIBIICHHS TUIONI MPOo(UII0 €HI0TEMaTbHOT BUCTUIIKH Ta
CEpeIHbOI TOBIIMHU €HJIOTEMAIbHOT BUCTUIIKH.

EnpoTenionuraM BIABIIHUX MIKPOCYJMH MPOTOKAMISPHOTO pycia MpUTaMaHHI
KpYITH1 OBJIbHOI (hOPMH fJIpa, KOHTYPH SKUX MAIOTh CKJIaJHY KOH(Irypaiiito. 3 BIKOM
mwiofa siapa HaOyBalOTh OUIbII TpaBUIbHOI oBalbHOI (opmu. Ha panHix eramax
BHYTPIIIHBOYTPOOHOTO PO3BUTKY B SIpaX €HIAOTENIOUUTIB NPUBIAHUX MIKPOCYIHH
XpPOMAaTUH y BUIJISAl  INIHOOK PI3HUX PO3MIPIB HEPETYISPHO PO3TAIIOBAaHI MO BCIU
KapiomiadMi. 3 POCTOM IUIOJa CIOCTEPIra€ThCs TEHACHIISE XPOMATHUHY J0
KOHLIEHTpalli y BHYTPIIIHBOI IMOBEPXHI KaploseMmH. EJEeKTpOHHOIIUIBHE saeple
PO3TalIOBaHO EKCLIEHTPUYHO. Sl /Ipa OpiEHTOBaHI B3J0BX JOBIoOi Bici cyanHH. Hepiako
BU3HAYAETHCS BUI MSIYYBAHHS SPOBMICHUX 30H B MPOCBIT CyauHU. EHIOTEMANbHI
KJIITUHA TPUBIAHUX MIKPOCYJIHUH MICTSATH CJ1a00 PO3BUHEHUM CUHTETUYHMI amapar,
OpraHeNM SIKOTo PO3TalllOBaHI MEPEeBaXKHO B 30HI Nepikopiony. KinbkicHI mapameTpu
OpraHesl CHHTETUYHOrO amapary 3MIHIOIThCS IUKiIiuHo. Jlo 8-9  TuxkHsA
BHYTPIIIHBOYTPOOHOTO  PO3BUTKY  CIHOCTEPITAETHCA  30UIBIICHHS  YHCEIBHOCTI
MITOXOHJPIM 1 (parMeHTIB 3EpPHUCTOI EHIOIUIa3MaTUYHOI CITKM. Bu3HauaeThcs
30UTBIIEHHST X CyMapHOi TUIONI 1 YacTKKM O0’€My IUTOIUIa3MH, AKI 3aWMaroTh Il
opranen. [1oTim, 3 BIKOM IJ10/1a BU3HAYAETHCA TEHACHIIIS 10 perpecii CHHTETHYHOTO
amapary, 10 € 3araJIbHOI0 TeHICHIIIE€I0 MOTTIMOJIEHHS UToAu(epeHIiaLii CyJMHHOTO
eHjoTenito. B enaorenionuTax BiABIAHUX MPOTOKANULISPIB BU3HAYAOTHCS BEJIMKI 3a
PO3MIPOM MITOXOHJIpIi 13 IIUIBHO pO3TAalIOBAaHUMHU KPUCTaMH, 3aHYPEHUMHU Y
CJICKTPOHHOIIUIBHUNA MaTpukc. DparMeHTH 3€pHUCTOI EHOMIa3MaTUYHOI CITKH
MPEACTABJICHI JIOBFMMHU KAaHAJIbLUAMM, $KI 3alOBHEHI PEYOBHUHOKI CEPEIHbOI
€JIEKTPOHHOI UIIIBHOCTI. BinbHI puOocoMU po3TamioBaHi abo0 130Jb0BAaHO B
[IUTOTUIAa3M1, a00 00’ € HYIOThCS Y TpyIH - tosricomu. Komruieke ['osb1k1 po3BUHEHHMI
nomipHo. B 1mmTOomnmasmi po3TamioBaHi BENHMKI 32 PO3MIPOM MIKPOIIHOIIUTO3HI
BE3UKYJIH, SIKI B OCHOBHOMY PO3TaIllOBaHi B mepudepiifHuX BiaaIax nurormiazmu. [1o
MIpl POCTY IJI0JIa CepeAHiN JaiaMeTp MIKPOIIHOIMTO3HUX BE3UKYJ 3MEHIITYEThCS.
EnemenTu nmutockeneTy npeactaBieHi MikKpoTpyOoUKaMu 1 MiKpodilaMeHTaMu, K1 He
MarTh 4iTKOi opieHTamii. Ha paHHIX eTamax BHYTPIIIHbOYTPOOHOTO PO3BHUTKY
nepudepiiiHi BIAAUIM LUTOIUIA3MUA HEPIBHOMIPHI 32 TOBUIMHOIO - CIIOCTEPIraeThCs
YepryBaHHA CTOHYEHHUX Ta CTOBIIEHMX 30H. [lo Mipi pocTy mmiiona TOBIIHMHA
€HJO0TEeNalbHOI BUCTUJIKMA CTa€ OIbII OJHOPIAHOI 32 PaXyHOK 3MEHIIEHHS
MPOTSKHOCTI CTOHYEHUX 30H NUTOIIA3MU. MIX CyCIIHIMH €HIOTEIOLUTaMU
CIIOCTEPITaEThCSA CIPOIICHHS THUIIB MDKEHJOTeTladbHUX KOHTAkTiB. [loBepxHi
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CYCIJIHIX €HJIOTETIONMUTIB Ha TIEBHIM BIICTaH1 KOHTAKTYIOTh MIXK c00010. Sk mpaBuIo,
MDKEHIOTENMaIbHI CTHUKI HE MaroTh CKJIaAHO1 KoH(irypamii. B okpemux minsHkax
IIUTOJIEMH, 1[0 KOHTAKTYIOTh, IILIFHO CTUKAIOTHCS MK CO0010 1 (POPMYIOTHCS TUIIMU
ab0 30HM obiTeparii.

Takum ymHOM, B mporeci audepeHuianii BIABIAHUX CyJAUH MPOTOKAMUISIPHOTO
pycna BigOyBaeThCS MOCTYIOBE CTAHOBJICHHS  YIBTPACTPYKTYPHOI oOpraHizarii
€H/IOTEMIOIITIB, K1 BIAHOCATHCA IO CHAPTENIOHUTIB COMATUYHOTO TUITY BEHYJISIPHHUX
MIKPOCY/IHH.
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MNPATMATHYHI ®YHKIII TA CTUJIICTUYHE
3ABAPBJIEHHA OJUHUILDb BIBHEC-CJIEHT'Y

Puxkkosa Bikropisa BacusiBHa
KaHJI. (UTOJI. HAYK, TOIEHT
HarionansHuit aepoxocMiuyHuM
VYuiBepcuret «XAD»

M. XapkiB, YKpaiHa,

TepuonoJa IBan Bosioaumuposuy
MaricTp

HanionansHuii aepoKOCMIYHUN
VYHiBepcuret «XAl»

M. XapkiB, YKpaiHa,

AHricbKa MOBa, KOO MOCIYTOBYIOTHCS IIOJHS, Ta J1JI0BA aHTJIINChKA MalOTh
pi3Hi mun ¥ chepu BukopuctaHHs. OCHOBHI BIIMIHHOCTI MOMITHI Y BHUKOPHUCTaHHI
dhopmanpHOro, OQIIIHHO-IIIOBOIO CTUI0, Y JEKCUYHOMY CKJIaJll Ta CMHTAKCUYHHUX
CTPYKTypax.

JlinoBa aHrmiiichka, SIK MpaBujIo, € OUIbII O(IIiitHOI, HIXK 3arajibHa pPO3MOBHA
anrmiiiceka. Hanmpukian:

[ToOyToBuUIi BapiaHT IPHUBITAHHS:

— Hi! /Hey! / Hello!

— What’s up?

— How’s it going?

dopManbHU BapiaHT MPUBITAHH:

— Good morning! / Good afternoon! / Good evening!

— How do you do?

— It’s a pleasure to meet you!

3aransHa ppaza “Can you help me?” abo “Can you give me a hand?” (Moxemn
MEHI JOTIOMOTTH?) y J1J0BIM aHTMiChKIN niepeTBoproeThest Ha “Could you assist me
with this task?” (Uu e mornu 6 Bu momomMortu MeHi 3 1M 3aBAaHHSAM? / BUKOHATH
e 3apaanns?). buibm hopmanbHa Ta mpodeciiina Bepcis MPoXaHHs PO JOTIOMOTY.

B nekcuyHoMy mmiapi AUIOBOT aHMIIMCHKOI MOBHU BUAUISAIOTH CIELIaNI30BaHy
JeKCuKy (TepmiHM) Ta Oi3Hec-clieHr a00 KOpIOpaTUBHI JKAproHI3MH, IO
BUKOPUCTOBYIOTH Y IEBHUX NPO(ECIMHUX KOHTEKCTAX.

Hagegemo npukiaau odimiitHuX TEPMIHIB JI1JIOBOI aHTTiIHCHKOT MOBH:

— “account balance” — 3aNMILIOK Ha paXyHKY

— “authorized; proxy” — ynoBHOBa)xeHa 0coba

— “capital gains (losses)” — noxon u (30UTKK) BiJ 3pOCTaHHS BApPTOCTI KaIiTamy
[1,c.25]; [2,c. 57].

Bi3nec-tepminm — 1ie odiriiiHa, cTaHIApPTH30BaHA JICKCHMKA, SKA Ma€ YIiTKe
BU3HAUEHHS W BUKOPHUCTOBYETbCA 3AeOUTbIIOr0 y mpodeciiiHiil TOKyMeHTallli,
JIOTOBOpax, 3BIiTax TOIIO. 3rigHo 3 Bu3HadeHHsAM [.A. KojecHIKOBOi1, «...TpaJHIIitHO
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cJIeHT KBali(PiKylOTh SIK PO3MOBHHUM BapiaHT Mpo(eciiHOro CIUIKyBaHHS 3 METOIO
peainizaiii Takux Horo (QyHKIIN AK AudepeHiiina, ineHTudikamiina, MaprinaibHa,
KOHCITIPAaTHBHA IIOJI0 CIIIBPO3MOBHHKIB Ta KOHTEHTY TEKCTY» [3, c. 42—44].

Te came MokHa 3a3HAYUTH 1 17151 O13HEC-CICHTY (KOPIIOPATUBHOTO KapTOHY ).

Onunuiii 613HEC-CICHTY MOXKYTh OYyTH CHHTaKCHYHO BUPaKCHUMH Ha PiBHI CJIOBA,
abpeBiaTypH, CKOPOUCHHS, CIIOBOCTIOYYECHHS, PEUEHHS, a TAKOXK Y (OpMi EMOTIKOHY.

CaoBa:

“no-brainer” — an assignment that’s so easy you don’t even have to use your brain
— Ha/JIETKE 3aBJaHHS,

“short-handed” — to be lacking a sufficient number of workers — sxuii morpedye
pob6ouoi cuim; skomMy Opakye pobounx pyk; HeyKoMIIeKToBaHUM (1uB. Puc. 1);

“racket” —business that cheats people — maxpaiicbke miaIPUEMCTBO; IIaxpaiicbka
oprasizartis;

“scuttlebutt” — office gossip —oicHI TUTKY;

“shoo-in" — someone who is certain to win — NIOTEHLIITHUI IEPEMOKELD;

“slack off (to) ” — to decrease one’s productivity — 3SMEHIITUTH TPOYKTUBHICTb;

“stet” —1ignore the changes and keep the original (seen in a document that is going
to be typed) — 3anuimuTH, sik OyJ10; HE IPABUTH.

short-handed (to be) ad. to be lacking a sufficient number of workers.

BT We're short-handed today. We really need to hire
some help!

EImruTA We're lacking a sufficient number of workers
today. We really need to hire some help!

ETTTd W'r short-handed taday. We really need da hire s'm
help!

Variation: caught short (to be) exp.

We're short-handed today because...

Pucynoxk 1. Imtoctpartist npukmeTHuKa ‘‘short-handed” [4]

AOpeBiaTypH 1 CKOPOYEHHSI:

“CPA” — Certified Public Accountant — cepTudikoBanuit Oyxranrep-ayauTop;

“CYA” — Cover Your Ass — OyKBaJIbHO: «IIPUKPUI CBOIO IyIy», aji€ BXKUBAETHCSA
AK «TrepecTpaxyics» abo «3axucT cedey;

“FYI” — For Your Information — 1o TBoro Bigoma;

“FedEx” — Federal Express — ®enepan Excripec, Mi>kHapoiHa Kyp'epcbKa cirysk0a.

VY 6i3Hec-TMCTYBaHHI TaKOX MOMYJISIPHI a0peBiaTypH:

“FYT” (for your information) — 1o Bamioro Bijjoma;

“ASAP” (as soon as possible) — sKHaMIIIBU/IITIE;

“BRB” (be right back) — 3apa3 moBepHyCb;

“BTW” (by the way) — no peui.
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Cnin 3ayBaXWTH, II0 HEMA€ YITKOI MEXI MDK OI13HEC-TEPMIHOM, BUpPaKECHUM
abpeBiaTyporo, 1 613HEC-CIICHTOM, BUpaKeHUM abpeBiaTyporo. JIoCHTh 4acTo OCTaHHI
MaloTh He(OpMaJIbHUM CTAaTyC 1 MOKYTh OyTH €MOIIITHO 3a0apBICHUMHU.

CJ10BOCTIOTYYCHHS:

“jump through hoops (to)” — to try to please your boss by doing everything he/she
asks, even to the point of exhaustion (like an animal who obeys its master when made
to jump through hoops during a circus performance) — TaHIroBaTu ma ayaKy Ooca,
MTHYTHUCSA 31 IIKIpU Ha POOOTI;

“knock on doors (to)” — to look for employment — mrykatu po6ory;

“lock, stock and barrel” — absolutely everything one owns — yce pazom y3ste (1po
KariTaji, MaitHo);

“water cooler gossip” — gossip communicated at the office water cooler — miTKH,
SIK1 4aCTO TIEPeAal0Th OJIMH OJHOMY 3a KaBoto (OyKB. OLJIs KyJiepa 3 BOJIOIO).

Peyenns:

“It’s a jungle out there” — said of a very competitive business world — Ile nyxe
KOHKYpPEHTHUH 013HEC;

“Let's get the ball rolling " — start the project or task — Bismemocs 3a cripaBy!

“It's a win-win"" — Good for everyone involved — Ile BurigHo s Bcix!

EmMoTtikonn — cuMBoJid a00 KOMOIHAIlli CHUMBOJIB, SIKI MEPEAArOTh €MOLli 4u
HACTpiil y TEKCTax 4aTiB, HEPENUCcKax MiX MpaliBHUKAMHU, HAIpUKiIaj, :) ado :D.

B anrmiiickkoMy 6i13HeC-CIEHTY 4acTO BUKOPUCTOBYIOTh TaKi €MOTIKOHH:

;) — smiley face — ycminka

:(—sad face — cym

;) — wink — miaMopryBaHHs

:D — big smile — mmpoxka ycwminika

:P — playful — xxaptiBnuBuii (nus. Puc. 5).

CrunictuyHe 3a0apBieHHs O13HEC-CIIEHTY 3a3BUYail eKCIIPECUBHE, 1HO/I IPOHIYHE
Y HaBITh 3JIETKa 3HEBAXJIMBE, 110 JO3BOJIE aBTOPY ab0 MOBI[IO MepefaTH BIacHE
CTaBJICHHS JI0 SIBUII Y OC10, MIKPECIUTU CBOIO 3ATYUCHICTh J10 «CBOE» MpodeciitHol
CHUIbHOTU. YacTo 1€ ornoMarae yHUKHYTH MIa0JOHHOCTI ¥ 3pOOUTH MOBIIOMJICHHS
O1b1I KUBUM Ta 1HQopMaTUBHUM. CaMe CTUITICTUYHE 3a0apBIIEHHA BlIpi3HsE O13HEC-
CJIEHT B1J1 O13HEC-TEPMIHIB, X0Ua 1IHKOJIM X BaXKKO PO3PI3HUTH.

KinpkicHult anami3 BigiOpaHOrO JEKCUYHOTO MacuBy Oi3Hec-iekcuku y 500
OJIMHUITH TI0OKAa3aB, 110 Y BUOIPIll HAHYACTOTHIMMMH € cioBocnionydeHHs — 250 (50%),
noTim cnoBa — 170 (34%), Ta memo MeHIe yXuBaroTbesi abpeBiatypu — 75 (15%).
HaGarato piamie 3ycTpidaroThCsl CIICHTOB1 OJMHMUII, BUPAKEHI IIJTUMU PEUCHHIMH — 5
(1%) (muB. Puc. 2). EMoTikoHu He Oynu BpaxoBaHI y KUIbKICHOMY aHaji3i, OCKIJIbKA
BOHU CTOCYIOTBhCSl TEPEBAXKHO KOMYHIKaIlii y OCOOMCTHX Tepenuckax odicHUX
IpalliBHUKIB, HA 10 BIUIMBAIOTh OCOOMCTICHI Ta BIKOB1 ()aKTOPH, a TAKOK EMOIIIMHUN
CTaH KOMYHIKaHTa Ta CUTYyaIlisi, 0 cKjanacs A0 ado mijJ yac KOMYHIKaIIii.
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OpuHUL| BUpPaXKEeHHA aHI/IOMOBHOTO
6isHec-cneHry

0 100 200 300 400 500

[ | peueHHA M abpesiatypu B cnoBocnonyyeHHA M cnosa

Pucynok 2. KutbKicCHUH aHai3 OJIMHULIb BUPAKEHHS aHTJIOMOBHOIO CJIEHTY Ha
CUHTaKCHYHOMY pIBHI

Onuauni Oli3HEC-CIEHTY BUKOHYIOTh KUIbKa NPAarMaTUYHHX (YHKIIH: BOHU
JI0TIOMaraoTh 3pOOUTH MOBY EKCIPECHBHIIIOK, EMOIINHINION ¢ J0MOMaralTh
BHUPA3UTH OIIHKY 200 CTaBJICHHS JI0 CUTYallii, a TAKOX aJIallTyIOTh CKJIATHUN J1TOBHMA
JTUCKYPC JIO PIBHS MEPECIYHOTO PEIUIIIEHTA, CTBOPIOIOUN €(PEKT )KBAaBOCTI, HOBU3HU U
HepopmanbHOCTI. Taki cimoBa YacTo BUKOPUCTOBYIOTH [IJIi  BCTAHOBJICHHS
He(hopMaNTbHOTO KOHTAKTY, MiJCHJICHHS BIUIMBY Ha CIIBPO3MOBHUKA, AEMOHCTpAIlii
0013HaHOCTI y npodeciiHoMy cepeloBHIll a00 HaBITh A mpodanizaiii ogiiiHOTO
CTHITIO.

Cnucoxk Jgirteparypu:

1. TaBpunummz, . CIOBHUK [AUIOBUX TEPMIHIB : AHIIO-YKPaiHCHKHIA.
VYkpaincbko-anrmiiiicekuii / S. IN'aBpunumun, O. Kapkons. — Kuis : CMonockumn, 1993.
-96 c.

2. Mascull, B. Business Vocabulary in Use: Intermediate (3-d Edition). -
Cambridge University Press, 2017. — 176 p.

3. Konecnikona, I. A. CyyacHuii npodeciiiHuii CIeHT SIK €JIEMEHT CYOKYJIbTypH
[Enextponnnii pecypc] // Ctparerii MiXKyJIbTYpHOI KOMYHIKAIlii B MOBHINA OCBITI
cydacHoro BH3 : 30ipuukx wmarepianiB III MixuapoaHoi HayKOBO-IIPaKTUYHOL
koH(pepenmii (M. Kuis, 21 Gepesns 2017 p.). — Kui: KHEY, 2017. — C. 41-44. —
Pexxum noctymy : https://core.ac.uk/download/pdf/32609699.pdf.

4. Burke, D. The Slangman Guide to Biz Speak 1: Slang, Idioms & Jargon Used
in Business English. — CreateSpace Publishing, 2016. — 242 p.
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AJJAM BOJIMBICbI: TEXHOJIOI'MAJIBIK ’KOHE
I9JEYMETTIK O3I'EPICTEP I9YIPIHJETT
OUJTOCODPUAJBIK ITAUBIMJIAY

KanniOexoBa basincyny Kenecopna

Kazak 0ac coyner-kypbuibic akagemusicel (KasbCKA),
QJIEYMETTIK-TYMaHUTAPJIBIK FRUIBIMIAP KadeIpachlHbIH KaybIMIACThIPhLUIFaH
npodeccophl.

XXI racelp — amam3ar ©pPKEHHUETIHIH OYPBIH-COHJIBI OOJIMaraH TEXHOJIOTHSIIBIK
CepIuIicTep MEH oJIeyMETTIK TpaHchopManusiapra Toibl noyipi. Ludpaanabipy,
’KacaHIbl MHTEJUIEKT, OWOTEXHOJOIMs JKOHE  aKMapaTThIK-KOMMYHUKAIUSIIBIK
KyHenepaiH JaMybl aJaMHBIH OMIp CYpy CalThIH TyOereiiai e3reptri. byriHri kyHi
azaM TEK TaOUFM KOHE QJIEYMETTIK >KapaTbUIbIC MECI FaHAa €MeC, COHbIMEH Karap
TexHoc(epaHblH axwipamac OesiriHe aiHanabl. byn skarmail agam OOJIMBICHIHBIH
MOHIH, €pKIHITIH, PyXaH! OarlapblH KOHE KOFaMJarbl OPHBIH KailTa MmaibIMaayibl
KOKET eTell. AJaMHBIH OONMBICBI — (QUIOCO(UIAAFBl €H KYpAENIl opl MOHII
CypaKTapJbIH O01pi. AHTUKAJBIK OMIIBLIAAP OHBI PYX [I€H TOHHIH YilJIeCciMI JIET TaHbICa,
AK3UCTEHIUAINCTEP aJaMIbl 63 OMIPIHIH MOHIH 13[EYIl, KayalnKepIIUTIKTI TaHaay
Mecl peTiHae cunarTaiabl. Ay Ka3ipri 3aManjia OyJ1 TYCIHIK JKaHa KbIphIHAH KOPIHIC
Tabyaa: BUPTYasibl UIBIH/BIK, KacaH 1bl UHTEJIEKT KOHE HU(PIBIK KEHICTIK alaMHbIH
©31H/IIK OOJIMBICHIH KaliTa KypacTbIpya.

TexHONOrusUIBIK Mporpecc KOFaMHBIH OapiblK cajlachblHa €Hil, aJaMHbIH
JOYHHUETAaHBIMBI MEH KYHABUIBIKTAPBIH e3repTyne. MyHnail xarnaiaa GpuinocopusHbIH
MIHJIET] — a/1aM MEH TEXHOJIOTUSl, PyXaHUJIbIK IIEH PallMOHAJIbUIBIK apachlHAAFbl TeTe-
TEeHJIIKTI Taly, agamM OOJIMBICHIHBIH IIbIHAWBI MOHIH alKbiHAay. OChl Makaiaga ajgam
OOJIMBICHI MACEJIECl TEXHOJOTHSJIBIK JKOHE QJIEYMETTIK ©3repicTep dyIpiHAeri
dbunocodusIBIK MaibiMAay TYPFBICBIHAH KAapacThIphlIabl. Makcar — Kasipri 3amaH
KOHTEKCTIH/E aJaMHbIH OOJIMBICHIH TYCIHY/IH >KaHa TACUIIEPIH YChIHY, OHBIH pyXaHU
OHE ITUKAJIBIK OJIIIEeMICPIH aliKbIH/AY.

I. Anam GosmbIchI puT0CcOPUAAAFBI HETI3Ii KATeropusi peTiHae

Anam  OonMmbichl — (UIOCOPUSIBIK TaHBIMHBIH ©3€T1H KYpalThIH 1prei
KareropusuiapAsiH 0ipi. «bonMbIc» YFBIMBI €XKeNri JoyipJeH Oactanm ONIIBUIIApIbI
TOJIFaHJIBIPFaH, aj ajaM OOJIMBICHI — OCHI YFBIMHBIH €H KYpJei KoHE TepeH KbIPbIH
kepceteni. Cebebi amaM — opi TAOMFATTHIH OOJIIT1, Op1 MOJICHUETTIH JKacayIIbIChl, opi
03 OOJIMBICHIH CaHAJIBI TYPJIe TYCIHYTe KaOUIETTI epeKIe TIpUIIiK ueci. AHTUKAIBIK
dunocodusiga agam TaOUFATHI Typaiabl Ke3KapacTap opTYypii OarbITTa JTaMblibl.
Cokpar «e3-e3iHI1 TaHb» KaFuJachblH 0acThl YCTaHBIM €TiIl, aJaMHBIH MOHIH
MOPAJIbJIBIK-ITUKAJIBIK TYPFbIIAH TYCIHAIpAl. [[1aToH anaMabl MOHT1 uesiap aJieMiHe
YMTBUIATBIH PyX HECl [N TaHbIAbl, al APUCTOTENb alaMHBIH MOHIH «pallMOHAJIIbI
KaH» — OWJlay KaOljaeTi apKbUIbl aHbIKTaAbl. OchUlaiillia aHTUKAIBIK OWIIBLIIAP
azam/ibl TAOWFH XKoHE pyXaHu OacTaysapablH O1piiiri peTiHae KapacToipabl. Oprarachip
¢dunocoduschiHAA aaM OOIMBICH KYJIAUIIBIK XKapaTbUIbIC TYPFBICBIHAH TYCIHIPLIIIL.
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AnaMHBIH ©MIpJIIK MakcaThl — pyXaHu kemennaeHy, Kynaiira sxakpiHgay. ®doma
AKBUHCKUH CHSKTBI CXOJAcTTap ajgaM OOJMBICHIH MaTepUaJIbIK TOH MEH pyXaHU
’KaHHBIH YWJIECIM1 PETIH/IE CUIIATTal, OHBIH MOHIH CEHIM apKbUIbI TYCIHAIP/L.

Kaiita epney moyipiHae ryMaHUCTIK Ko3Kapac KYIIEHim, agaM OOJIMBICHIHA JKaHA
MarbiHa 6epinai. JIx. [Tuko nenna Mupangona « Agam Kaaip-KacHET Typalibl CO31HIIC
aJlaMJIbl ©3 TaFAbIPbIH 631 KaJIBINTACTHIPATHIH €PKIH KapaThIIbIC PETIHAC CHUIATTAIbI.
by ke3ene agam G0OIMBICH €PKIHIIK, IIBIFAPMAIIBUIBIK KOHE ©31H-031 )KY3€Te achIpy
VFBIMJIAPBIMEH THIFBI3 OainaHbicThl Oomabl. Kana moyipae (dexapt, Kant, I'erenp)
agamM OOJIMBICHI pallMOHANABl CYOBEKT peTIHJAE KapacThIpbUIAbl. JlekapTThiH
«OUJIaNMBIH, IEMEK OMIp CYpEeMiH» KaFUAachl aaM/ibl TAHBIMHBIH OPTaJIbIK HYKTECIHE
Kohabpl. An KaHT ajgamMHBIH KaJlp-KacHeTIH OHBIH MOpaJbJAbIK 3aHfa OarbIHY
KaOuieTiHae aer OuUIml.

XX raceipna ox3ucrennuanuctep (Keepkerop, Xaimigerrep, Captp) agam
00JIMBICHIHA JKaHa (GUI0CO(PUIIBIK TEpEeHIIK Oep/i. OnapablH MaibIMIaybIHINA, aJ1aM
OOJIMBICHI — alAblH ajla OepuUIreéH MOH €MeC, KEpICIHILIE, Y3IIKCI3 TaHAay MEH
KayarnKepIIUTIK apKbUTbl KaJIbIMTacaThlH KYObUTbIC. CapTpAbIH alTybIHINA, «aIaMHbBIH
MOHI — OHBIH 1c-opekeTiHae». An Xaiiaerrep 00IMBICTBI «ayHHene Oomy» (Dasein)
peTiHAE TYCIHIIPIN, aJaMHBIH OMIpJIIK YyalblMbl MEH IIEKTEYJIUI apKbUIbI
OOJIMBICTBIH MOHIH amThl. Ocbutaiiiia agaM OOJIMBICH (PUIOCO(HSIIBIK JICTYPHE
YHEMI e3repirm, KoFaM MEH JYHHETAaHbIM JaMyblHa Kapail kaHa Ma3MyHFa ue OOoJbIm
oteip. Kazipri noyipae Oysi yFbIM TeK MeTapU3UKAIBIK HEMECE aHTPOMOJOTHSIIBIK
MaceJie €eMEC, COHBIMEH KaTap TEXHOJIOTHSUIBIK KOHE dJIEYyMETTIK TpaHchopmanusiap
KarIalbIHAa 63eKTi GUI0CoPUIIBIK 1371€HIC HhICAHBIHA aifHAJIIbI.

I1. TexHoI0TMAJIBIK 63repicTep AdyipiHAeri axam: :xxkaHa 00JaMbIC (popMasiapbl

XXI raceipma amam3ar OYpBIH-COHJZIBI OOJIMaraH TEXHOJOTHUSIIBIK PEBOJIOIUS
noyipine eHml. JKacaHIbpl WHTEJUIEKT, OWOWHXKEHEpHs, HUQPPIBIK MeAua >KOHE
BUPTYaJIJIbl IIBIHABIK — OCBIHBIH OapibIFbl aJlaMHBIH OMIp CYpy TOCUIiH FaHa eMec,
OOJMBICBIHBIH MOHIH Ae TyOereinn esrepryne. TexHonmorus eHal »kail Kypall emec,
aJlaMHBIH ©31H-631 TaHybl MEH dJIEMMEH OalIaHBICBIHBIH kKaHa (OpMachiHA aliHAJIIBI.
TexHomorus MeH ajiaM KaTblHachl (PUITOCOPUSIIBIK TYPFBIIAH €KIYIITHI cunarka ue. bip
JKarblHaH, TEXHOJOTUS aJaMHBIH MYMKIHJITIH KEHEWUTEl: OJ OUIIMIl KOJDKETIMII
€Temi, KAIBIKTBIK TICH YaKbIT IEKTEYJICPiH JKOSAbI, IIBIFAPMAIIBUIBIK TICH
KOMMYHHKAITUSHBIH JKaHa TYPJIEPiH KaJIbIITaCThIPaabl. EKIHIII jkaFbIHAH, TEXHOJIOTHS
azaMJIbpl ©3 eHOEr1HEeH, TAOUFAaTTaH KOHE KelIe TINTI 03 «MEeHIHEH» anbicTaTaabl. OChl
KYOBUIBICTEI M. Xalifierrep «TeXHOJOTHSUIBIK QJIEMHIH YCTEM/IIT1» JIST aTarl, aJJaMHbIH
«3aTTaHybIHA» €CKEPTY jKacaraH OOJIAThIH.

[udpaslk KeHICTIKTETI aJaMHBIH >KaHa OeilHeci — BHPTYyaJ abl TYJIFAa.
OJICYMETTIK JKeJJep MEH OHJaiH-TutarGopMaiap agaMHBIH OOJIMBICHIH KOTIKBIPIIBI
KOHE KemeJmemal eredi: Oip amaMm Typsl pesiepal Karap arkapajabl — OKBITYIIIHI,
osorep, 3epTTeyll, ara-aHa xoHe T.0. MyHail KemkakThl OOJIMBIC aJlaMFa €pKIHIIK
oepeni, OipaKk COHbIMEH Oipre OHBIH 1K1 TYTACTBIFBIH QJICIPETIN, ©31HIIK «MEHHIHY
mekapachid 0y3azpl. JKacaHpl HHTEIUIEKT JoYipiHAe aJaM MEH MallliHa apachbIHAaFbl
mekapa OapraH caifbiH Oyiabipan O6apaapl. MammHa €HJll aAaMIbl TeK aJIMaCTBIPBIII
KaHa KoOWMaii, OHbIMEH Olipre oiijlayra, Tajjayfa, TINTI IbIFAPMAIIbUIBIKIICH
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alfHanbICyFa KaoOineTTi. byn sxarnail punocodusna kaHa cypakrap TyIbIpajabl: ajiaMm
MEH MHTEJUIEKTTIH aiibipMaibuibiFbl Hene? Erep Marna oisaii anca, agamabl epeKxiie
eTeTiH He?

Tpancrymanusm OarbIThl OCHI CYypakTapfa pajuKalibl kayarm Oepemi. bym imim
aTaMHBIH (DU3UKAIIBIK KOHE WHTEJUICKTYAIBIK MIEKTCYJICPIH TEXHOJOTUS APKBLIBI
KEHyre, TINTI «aJdaMHAaH apTeIK amam» — nocmaoam (posthuman) TypiH
KQJIBINITACTRIPYFa YMTHUTANBI. Auaiiia MyHAail kKe3kapac (GUIOCO(PUSIIBIK JKOHE
ATUKAIBIK TYPFbIAAH Kayill TOHIIpE/l: TEXHOJOTHS apKbUIbl )KETUITEH ajaM pyXaH!
KYHJBUTBIKTAP/IaH akbIpan Kaamai Ma? TeXHOIOTHsUIIBIK 19YIp/e alaMHbIH OOJIMBICHI
«OHO0-2NIEyMETTIK-TEXHUKAIBIK) KYWere aHaiabl. AjaM eHll TaOuFarT meH KoraM
apachIHJaFbl KOIip FaHa eMeC, COHBIMEH Karap HHUQPIIBIK KEeTHIH OeJICeH Il TYHiHI.
Ocpnl karnaia eH 63eKTl MiHAET — TEXHOJIOTUSHBIH aJlaMFa KbI3MET €Ty1H KaMTaMachl3
€Ty, SIFHU aJJaMHBbIH TEXHOJIOTHsIFa eMeC, TEXHOJIOTUSHbIH aJlaMFa OaFrbIHBICTHUIBIFBIH
cakray.

II1. DuieymeTTik @3repicrep MeH agaM 00JIMBICHIHBIH KAHA 6JIIeM/Iepi

TeXHONIOTHSIIBIK MPOrPECTIH KAPKbIHBIHA Call QJIEyMETTIK KYPBUIBIM J1a TyOereni
e3repicKe VIIbIpamn oTeIp. by e3repictep amaMm OONMMBICHIHA TE€K CBIPTKBI TYPFBIIAH
FaHa eMec, 1Kl pyXaHU >KOHE KYHJBUIBIKTBIK JEHreiae ne acep eryzae. Kazipri
KOFaMJaFbl agaM — TEK OHOJIOTHSUIBIK JKOHE QJIEYMETTIK JKapaThIIBIC HECI eMec,
COHBIMEH KaTap akmapar arbIHbIHJIa eMIp CYPETIH HUQPIBIK CyOBEKT. OJECYMETTIK
KaTbIHACTAP/IbIH BUPTYaJJaHybl — jKaHa AQYipAiH OacTel (heHOMeH1. byphiH agaMHBIH
OaillaHbICHI KOO1HE TIKENEH KapbIM-KAaThIHAC apKBLIbI )KYy3€ere acca, OYT1H/E OJ1 KeTIIK
KOMMYHHKAIUsiFAa Toyenal. by KyObUIbIC afgamaap apachlHIarbl OailflaHbICTapIbl
KEHEUTKEHMEH, OJapiblH TEPEHMIITIH QJcipeTTi. BupTyanapl KapbIM-KaThiHAC Keije
KAJIFBI3BIK TIEH OKIIAYyJIaHy ce31MiH KymieTeni. OChl TYPFBIIaH ajdFaH/ia, JIEyMETTIK
TEXHOJIOTUSAJIAP aJaMHBIH KOFaMMEH OIpJiriH KamMTaMachl3 €T€ OTBHIPHIN, COHbIMEH
O1pre OHbIH AK3UCTEHIIMAIBIK KaJIFbI3IBIFBIH 1a apTThipaabl. Kazipri koramaa eHOek
MEH IIBIFAPMAIIBUTBIKTBIH TAOWFAThl Ja e3repiai. ABTOMATTAHIBIPY MEH KacaHbI
MHTEJUIEKTTIH JaMybl AOCTYpJl KOCIOTEP/l BIFBICTBIPBIN, >KaHA €HOEK TYpJepiH
TyeIHAATTEl. EHA1 amaM eHOeri keOiHE akmaparThl OHJIEY, Tajjay >KoHEe Oackapy
cajacblHa OarbITTaIbl. MyHAal karmaiiia agamMHbIH KoCciOM ©31H-631 aHBIKTaybl —
OHBIH OOJIMBICHIHBIH MaHbBI3/Ibl OOJIITiHE alfHAJBIN OThIp. Aaiina nUPPILIK eHOEK
aJlaMHBIH (DU3UKAJBIK TOHKIPUOECIH a3alThIN, «CAHBIK IIapIiiay» MEH dMOIIUOHATIBIK
KYH3€eIiC CUSKTHI J)KaHa Macemenep/l A€ TyAbIPIbL.

KyHapuIbIKTap KYHECIHIH 03Trepyl — QJIEYMETTIK TpaHC(HOPMAIMSIHBIH €H TEPEeH
canmapbel. MarepuaiiblK WTUTIKTep MEH TYTBIHY MOJCHHUETIHIH YCTeMJIr pyXaHu
eMIpIiH dJcipeyine okenynae. /lereamen OyJ1 MpoOIECTiH Kepi JKarbl Ja Oap: KoraMmja
AKOJIOTUSIIBIK CaHa, dJIEYMETTIK SIIJICTTUIIK dKOHE TYMAHHUCTIK KYHIBUIBIKTapFa Kaita
O0etOypoic Oalikamyna. byn amamHBIH OOMMBICHIH JKaHAIla TMaWbIMIayFa, OHBI TEK
TYTBIHYIIBI €MEC, dJIEMTE JKayanThl CyOBEKT PETIHAE KapacThIpyFa MYMKIH/IK Oepe/i.

OJIEyMETTIK ©3TepiCTep aJaMHbIH E€pKIHJIIT MEH >KayalKepUIUIrt MICeleCciH Jie
KaiTa KyH TopTiOiHe Kol Kasipri 3amana epKiHIIK MIEKCi3 TaH ay MYMKIHIITIMEH
eJIIIIeHe 1, O1paK OYJI epKiHIIK koOiHe Ma3MYHCHI3 0ok mibiFaabl. @unocod XK.-I1.
Caprp aifTkanzgail, anaM «epkiH 00ayra MOXKOYp». SIFHH, epKIHJIIK — KayalKePIILUTIKTI
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7ie apTThIparblH KyObuibic. COHABIKTAH Ka3ipri KoFamja aJaMHbIH OacThl MIHJETI —
aKrapar TaCKbIHBIH/Ia ©31H JKOFaTHail, 63 MOHIH Taly, aAaMIepIIiuTiK OaFJapbIH caKTam
KaJly. OJIEYMETTIK e3repicTep MoyipiHAeri agaM OOJMBICHI — TYPAKCHI3, KOTKBIPIIBI
XKoHe Kapama-Kaimbl. On 6ip Me3eTTe opi MYMKIHAIKTEpre TOJbI, dpi KayimTepre
alibIK. AJaMHBIH IIBIHAWBI MOHIH CakTay YIIIH (UIOCO(USIBIK Oilay, pyXaHu
MOJICHHMET TEH 3TUKAJIBIK CaHa epeKIle MaHbI3Fa he OOJBII OTHIP.

IV. Bonramak 00JIMbICHI: 3THKAJIBIK 2K9HE PyXaHu OaraapJap

TexXHOMOTUSIIBIK KOHE dJIEYMETTIK ©3repiCTep/IiH KbIJIAMIBIFBI a1aM3aT aJIJIbIH/Ia
OYpBIH OOJIMaraH dTUKAJIBIK )KOHE PyXaHU ChIH-KaTepliep TyFbidyaa. bonamak koramaa
aJlaM MEH MalllUHAHbIH, TAOUFU MEH >KaCaH IbIHBIH apachbIHAAFbI IIeKapa OapraH cailbiH
KOUBUIBITT Oapanbl. OchiHmail >kargaiina OacTel Mocelle — aJaMHBIH pPyXaHH
TYTACTBIFBIH KOHE aJlaMrepIIiiik OargapblH cakray. bomamak OOJIMBICEI — TeK
TEXHOTE€HJIK MPOrPECTIH HITHXKECI €MEC, COHbIMEH Karap pyXaHH JaMyAblH Ja
KepiHici. Erep TexHonorus anamibl MEXaHUKaJIbIK THIMLTIKKE JkeTesece, punocodus
MEH 3THKa OHBIH aJaMJbIK eJIILEMIH cakTayfa makbipagsl. Conabikran XXI Facelp
bunocousAChIHBIH, 0aCThl MHUCCHUSACHI — «aJlaMJibl TEXHOJIOTUSIHBIH KOJICHKECIHECH
HIBIFApPy», SFHA TYMaHU3M UCsUTapbIH KaHa TapUXH JKarJaiia KalTa sKaHFBIPTY.

TexXHOMOTHSIIBIK TaMyAbIH 3TUKAJBIK MIEKTEYEp1 xKail FaHa FRUTBIMU MACETIe eMec,
OyJ1 — amaM3aT ©pPKEHUETIHIH TaFbIPbIH aHBIKTAUTHIH cypak. JKacaH bl HHTEIJIEKTTIH
nienrM KaObuiay KaouieTi, reHIK NHXEHEPUSHbIH MYMKIHAIKTEP1 HeMece UPIIBIK
OakpuIay >KyHenepl aJaMHBIH KEKE EPKIHIIN MEH MOpPaJbJbIK >KayarKepIIllirine
Tikeneil acep ereni. Erep Oyl mporecTep pyxaHW KYHIbUIBIKTap[aH aKbIpaThlica,
OHJAa TEXHOJIOTHMSI aJaMfa €MecC, aJaM TEXHOJOTHsFa KbI3MET €TETIH KOFaM
KanplnTacaael. bonamakTelH — ¢uinocoduscbl TyMaHU3M MEH TEXHOJOTHSHBIH
yineciMiHe Heri3lenyl Kepek. byn yiimeciM amamibl €3 MOHIHEH alblpy emec,
KEpICIHIIIE, OHBIH pyXaHU JJIEYeTIH aIllyFa OaFbITTallybl THIC. AJaMHBIH
IIbIFAPMAILIBUIBIK KaO1JIET1, C€31MTaIbIFbl, )KAHAILIBIPIIBIFbI )KOHE ap-0XAaHbl — €IOIp
ANTOPUTMMEH alTMaCTBIPBIIIMAUTHIH KAaCHETTED.

PyxanusT meH MomeHWMET — ajaM OOJIMBICHIHBIH TYPAaKTBHUIBIFBIH KaMTamachl3
€TETIH TIpeKTep. TeXHOIOTUsIIap JaMbIFaH CallblH, O1IIM MEH eHep, 9AeOUeT NeH JiH
CUSIKTBl PyXaHM cayiajlapJblH Ja MaHbI3bl apta Tyceal. CebeOi on ochl cananap
azam/ibl OMJIaHyFa, Ce31HYTE XKoHE 63 OOJIIMBICHIH TYCIHYTE kKeTenel 1. PunocodusiibIK
TYPFBIIaH aJFaH/ia, 0oJalIaKTarbl €H MaHbI3[Ibl CYPAK — « AJlaM MaKcar 1a, aJiJie Kypaj
Ma?». Erep amam TeK TEXHOJOTHSJIBIK KYWEHIH 3JIEMEHTIHE aifHajica, OHJIa OHBIH
OOJMBICHI ©3 MOHIH KOFalTaAbl. AJI erep TEXHOJOTHs ajaM OMIpPIHIH CcanachiH
KakcapTyra, pyXaHH KeMeNJeHyre KbI3MET €Tce, OHJa Mporpecc 63 IIbIHAIbI
MakcarbiHa skerenl. Ocbuiaiiia, Oomamak OOJMBICHI — afaMHBIH ©3 KoablHma. Ol
TEXHOJIOTHSAFA TOYEIII eMeC, KEPICIHIIE, TEXHOJOTUSHBI 63 PYXbIHBIH J1aMybl MEH 13T1
MakcarTapra OarbIHIbIpa aJIFaH Ke3/1€ FaHa [IbIHAWbBl MOHTe he 00abl.

KopbIThIHABI

Kaszipri goyip — agam3ar TapuxbIHAaFbl 0 TOYPBICTHI Ke3€H. TeXHOMOTUSIIBIK XKOHE
QJIEYyMETTIK ©3repicTep ajaM OOJMBICBIHBIH OapiblK KBIPHIH JKaHAIla MaibIMayFa
urepMmeneyae. TexHuka MeH HUQPIIBIK KyHeaepaid AaMybl ajgaM eMipiH KeHULACTI,
KaHAa MYMKIHJIIKTEp alIKaHbIMEH, OHbIH PyXaHW TYTACTbIFbIHA, €PKIHJICIHE KOHE
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aJlaMIepIIIiK TaOUFaTblHA Kayill TOHAIPIN OThIp. PuiocousuIbIK TYPFbIJIaH adFaHia,
azaM OOJNMBICBI — TYPAaKChI3, YHEMI KaibllTacy YycTiHaeri KyObuibic. Om Tek
OMOJIOTHSIIBIK HEMECE 9JICYMETTIK CUTIATKaA FaHA M€ eMEC, COHBIMEH Oipre pyXaHH! JKOHE
SK3UCTCHITHAIIBIK Ma3MYHMEH OalbIThuiFraH. COHABIKTAH anaM OOJMBICHI TypPalibl
Cypak — OyJI, €H aJbIMEH, aJaMHBIH ©31H TYCIHY1 MEH 63 OPHBIH aHBIKTAy OPEKETI.

Kaszipri 3amaHHbIH 0acTbl MiHJIETI — TEXHOJOTHSUIBIK MPOTPECT] PyXaHU TaMyMEH
yinecTipy. AlaMHBIH MOHI MEH KaJlip-KacHueTi TeK aKbUT MEH TEXHUKaJla €MeC, OHBIH
ap-YKIaHbIHIA, MEHIpIMIHAE KOHE >KayalmKepIIUITriHAe >Xarblp. PumocodusHbIH
MUCCHSICBI — OCHI TETIe-TEHTIKTI CaKTar, afaMIbl TEXHOTEHIIK OJIEMHIH KYpaJIbIHAH 3
TaFibIPBIH  JKaCaWTBHIH TyJIFa JeHrediHe Kkerepy. bomamakka OarbITTanFaH
dbunocoduIBIK TalbIMIAY aaMibl TEXHOJOTHSIIBIK A0yipiH KypOaHbl eMec, OHBIH
caHaJlbl CyOBEeKTICI peTiHae Kepyre makeipaapl. Cebed1 agamM OOJIMBICHI — MOHTI
1371eH1C, all OyJI 137CHICTIH TYIKI MaKcaThl — PyXaHH KEeMEJIIK MeH YyilieciMal eMip
CYpY-
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BIIVIUB AKTUBHUX N'AJIAKTUYHHUX SAJTEP HA
©OPMYBAHHA 31IP Y CHIPAJIBHUX IN'AJTAKTUKAX

Kpacoscoknii Biaagucaas CepridoBuy

I'pymna [1IIcoM — 25

daxynbTeT NPUPOJHUYUX HAYK Ta MEHEIKMEHTY

[TonTaBchkuii HalllOHANBEHUH Nienaroriynuid yHiBepeuteT iM. B. I'. Koponenka

VY BcecBiTi ICHYIOTh MUTBSIPAM TATAKTHK, KOXKHA 3 IKUX BIIPI3HAETHCS 32 (HOPMOIO,
PO3MIpOM, BIKOM Ta piBHEM akTUBHOCTI. Cepe HUX aCTPOHOMHU BUJIUISIOTH SIINTHYHI,
eIINCOoiaIbHy Ta CIipalibHI TajJaKTUKHU, MPUYOMY OCTaHHI € HAWUIMONIUPEHIIINMH.
CrmipanpHl TaJaKTHKU JIETKO BII3HATH 3a I1XHBOI XapaKTEPHOIO CTPYKTYPOIO:
SACKpPaBUM IIEHTPAJBLHUM SIIPOM, OTOUYEHHUM BUXPOBHMH 30PSIHUMHU pyKaBamu, e
B1I0YBa€ThCS IHTEHCHUBHE 30peyTBopeHHs. Hama BracHa Yymanekuit [nsx e
TUIIOBUM TPEACTABHUKOM I[LOTO THITY, 1 came B 11 CHIpaIbHUX pyKaBaX HAPOJKY€EThCS
OUTBILIICTh MOJOUX 31POK, TVIAHET 1 30PSHUX CUCTEM.

OpHak cy4yacHl acCTPOHOMIYHI CIHOCTEPEXKEHHS IOKa3ylTh, IO B LEHTpax
OUIBIIOCTI CHIpAJIbHUX TaJJaKTUK MPUXOBaHI HaAMAacUBHI 4OpH1 Aipu. Konu 1i 4opHi
JIpU CTalOTh aKTUBHUMH, BOHU T'€HEPYIOTh BEJIMYE3HE JKEPENO €Heprii, BIAOME SIK
aktuBHEe sapo ramaktuku (AAD)[1]. Taki sigpa MOXKYTh SIK CTUMYJIIOBaTH, TakK 1
MPUTHIYYBAaTH YTBOPEHHS 3IPOK, B KIHIIEBOMY IiJICYMKY BH3Hayalouu JOJIO0 Ta
€BOJIIOIII0 TAJIAKTHK, B SIKUX BOHU 3HAXOJATHCS.

CrhipanpHa rajlakTika — 11 CKJIQ/IHa 1 TMHaMI4Ha CUCTeMa, B SIKIM 31pKH, ra3, IMHJI 1
TEMHAa MaTepis INOCTifHO B3a€MOiIOTh Mik coboro. Ii CTpyKTypa CKIagaeThes 3
JEKUTBKOX OCHOBHMX KOMITOHEHTIB: IIEHTPAIBHOTO SIpa, BUMTYKIIOCT1 (TyCTOI OMYKIIOi
0o0JacTi, MO0 OTOYYE SAPO), AUCKA 31 CIIpATbHUMHU pyKaBamH 1 Tamo — audys3Hoi
0OOJIOHKH, 1[0 OXOIUIIOE BCIO TaNAKTHKY. Y sIpl 3HAXOJUTHCS HaJMacHMBHA YOpHa
nipa, sika Moke OyTH abo0 BITHOCHO «CIIOKIITHOI0», a00 qy’ke aKTUBHO. BUIyKITiCTh
HaceJeHa TMEepPEeBAKHO CTApUMHU 3IpKaMH, TOJI SK JUCK € »BaBOK 001acTro,
HAMIOBHEHOIO MOJIOJIMMH 31pKaMH, MHWJIOBUMH XMapaMU Ta MOJICKYJSIPHUM Ta30M.
CoipaibHi pyKaBU € HaWICKPaBIIOK Ta HAWMPUMITHINIOW OCOOJMBICTIO TaKHUX
TJIaKTUK, POpMYyIOUH iXHIN XapaKTEPHUN BUTIISIT Ta CIYTYIOYH OCHOBHUMH MICIIIMU
IHTEHCUBHOT'O 30PE€YyTBOPEHHS.

Pyx 3ipok 1 razy B cHipaJbHUX TajakTUKax BIiAOyBaeTbcAd 3a CKJIATHUMU
3aKOHOMIpHOCTSIMUA. Ha BinmMiHY Bija IiaHeT, Mo o0epTatoThcsi HaBKoao COHIlS 3a
3akoHamu Kermiepa, 3ipkd B TajJakTUYHOMY JUCKY PYXarOThCS B KOJEKTHBHOMY
rpaBiTalliiHOMy TOJ1 BCl€i ramaktuku. [IpuMiTHO, MO iXHS MIBUAKICTH OOEPTAHHS
3QIIMIIAETHCS MAIKe MOCTIMHOIO 13 301IBIICHHSM BIJICTaHI BiJl IIEHTPY — II€ OJIHE 3
KJIFOUOBHUX JI0OKa31B iICHyBaHHs TeMHOT Matepii[2]. CripanbHi pyKaBU HE € CTATHYHUMH
CTPYKTypaMu; CKOpillle, BOHH HAaraAylooThb XBWJI ILIUIBHOCTI, IIO MPOXOJAATH 4Yepe3
JTMCK, TTOAI0HO 0 OpMKiB HA BOJIL. Y IUX 00JACTSAX MIK3OpPSIHUM ra3 CTUCKAETHCH,
BHUKJIMKAIOUYW HAPO/DKEHHS HOBUX 30pPSHHUX CKYIYCHb, TOAI SK B OOJACTAX MiX
pyKaBaMHM MEPEBAKAIOTh CTAPIII 31PKU Ta MEHII HIUIbHI MUJIOBI XMapH.
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Mix30psiHE CepeIOBHUILIE BiJIIrpae BUPIIIAIIbHY POJIb Y MPOLIECi YTBOPEHHS 31POK.
BoHo ckmanaerbes 3 a3y (mepeBakHO BOIHIO Ta TEJIII0), MIUTY Ta TUIa3MU, 110 ICHYIOTh
y pi3HUX (I3UYHUX CTaHAX — BiA XOJIOAHUX MOJIEKYJSIPHUX XMap JI0 Tapsdoro
10HI30BaHOTO Ta3y. Y perioHax, A€ IUIbHICTh PEYOBHHH 301IBIITY€THCS, BUHUKAIOTD
YMOBH JJIsl TPaBITAIIITHOTO KOJArcy, 0 MPU3BOJUTH 10 HAPOJKEHHS HOBUX 31POK.
AKTHBHICTb y CHIpaJIbHUX pyKaBax, CIIPUUMHEHA XBHJISIMU HIUIBHOCTI a00 BIUTMBOM
raJlakKTUYHOTO sJIpa, MiJCHIIIOE 111 Mpolec. TakuM YHHOM, MIK30pSIHE CEpPEeIOBUIIE
CIIYTY€ «CIPHUSTIMBUM CEPEAOBUIIEM» JUJISl TAIAKTUKU, JI€ B3a€MOJIIOTH IpaBiTallis,
MarHiTHI TIOJIsl, BHUIPOMIHIOBaHHS Ta TYypOYJEHTHICTh, IO pPa3oM BH3HAYAIOTh
IIBUJIKICTh YTBOPEHHS 31POK Yy 11 CTPYKTYPI.

AxtuBHe sapo ranaktuku (ASL) — me ueHTpasbHa 00JIaCTh TallaKTHKH, 1€
HaJMacMBHAa YOpHa Jipa aKTHMBHO B3a€EMOJII€ 3 HABKOJMIIHBOIO PEUYOBUHOIO,
BUBUIBHSIIOUM BETMYE3HY KUIBKICTh eHeprii. Ha BinmMiHy BiJl HeakTUBHUX sizep, (ASD)
BUIIPOMIHIOIOTH PaJIiallilo B yChOMY €JIEKTPOMArHiTHOMY CIIEKTP1 — B/l pailOXBUJIb JI0
ramma — npomeHiB[3]. JloMiHyroudl MpolecCH B LEHTPl TANAKTHKU PEryIIOI0ThCA
rpaBiTalliiHUM TSOKIHHSAM rasy, My Ta 31poK 10 4opHoi aipu. Komu s pedoBuHa
BTATY€ETHCS BCEPEIUHY, BOHA CTHCKAETHCS 1 HATPIBAETHCS, YTBOPIOIOYN aKKPEIIHHUN
TICK, SIKUM 00epTa€EThCsl HABKOJIO YOPHOI JIpU 3 BEITMUE3HOI0 MIBUAKICTIO. TepTs Ta
MarHiTHI B3a€MOJii BCEpPEAMHI AUCKAa TE€HEPYIOTh 1HTEHCHUBHE BUIIPOMIHIOBAHHS,
JOCTaTHbO TMOTYKHE, MO0 HOro MokHa OyJI0 BHUABUTH 3 BIICTaHI B MUIbSIPIU
CBITJIOBUX POKIB.

OxpiM BUNIPOMIHIOBaHHS, aKTUBHI Apa ranakTuk ASI[" yacto reHepyroTh MOTYKH1
CTPYMEHI — BY3bKl MOTOKU IUIa3MH, IO PYXAIOThCS 31 MIBUIKICTIO, OJM3BKOIO 0
ITBUJIKOCTI CBITJIA, 1 MPOCTATAIOTLCS Ha BEJHKI BIJICTaHI BiA IEHTPY TramakTuku. Lli
CTPYMEHI MOXYTh NMPOHUKATH B HABKOJMUIIHE MIK30PSHE CEPENOBHUIIE, 3MIHIOIOUU
TeMIlepaTypy 1 HIUIBHICTh Ta3y B CHIpaJbHUX pykaBax. B pesynsraTi ASLT Moxe
pEryJIIoBaTH MPOIECU 30pEYTBOPEHHS — a00 CTUCKAIOUW Ta30B1 XMapH 1 CTUMYJIIOIOUN
iX Kousarc, abo HarpiBarO4H ix 1 3amo0iratouM YTBOPEHHIO HOBUX 31pOK. TakuM YHHOM,
AKTUBHE TajJakTUYHE SIIPO € HE TUIbKU JIKEPEJIOM €HEPTii, aje i BaKIUBUM PYILIIEM
€BOJIIOLT TATAKTUKHU, (POPMYIOUH ii MaiiOyTHIN PO3BUTOK 1 MOP(OIOTIIO.

AKTHBHI TaJJAKTUYHI Spa KIACU(PIKYIOThCS HA KUIbKA THUIIB 3aJ€XKHO BIJl IXHbOI
CBITJIOBOI MOTY>KHOCTI Ta CIIOCTEPEKYyBaHUX BiacTHUBOCTe. Cepell HallBIIOMIIIUX —
KBa3apu — HAJ3BUYAIHO SCKpaBl rajJakTU4HI siApa, 34aTHI BUIPOMIHIOBATH OUIbILIE
€Heprii, HIX CYKYITHE CBITJIO BCI€i TaJlaKTWKH, B sIKI BOHU 3HaxonaThcs. KBazapu
3a3BUYAM CIIOCTEPIralOThCA HAa BEIUKHX KOCMOJIOTIYHHMX BIJICTAHSX, 1 X CBITJIO Ja€
HiHHy iHdopMaliio npo paHHi cTafii eBomouii Beecsity. X Ham3Buuyaiina cBiTHICTH
3a0e3neuy€eThCsl HaIMACUBHUMH YOPHUMH JIipaMH, 1110 3a3HAIOTh IIBUJIKOTO aKperlii,
YTBOPIOIOYM BEIMYE3HI aKpEIiifHl IUCKU Ta PENSTHUBICTCHKI MJIa3MOBI CTPyMEHI, SIKi
MOXYTb MPOCTSITATUCS HA MUTBHOHU CBITJIOBUX POKIB.

[Hmmm BimomuMm tunom AL € ramaktuku Ceiidepra, siki, Xo4a 1 MEHII SICKPaBl,
HDK KBa3apu, TaKOXX MAarOTh aKTHBHE SAPO 3 IHTEHCUBHUM BHUIIPOMIHIOBAHHSIM Y
BUJIMMOMY Ta YJbTpadioieTOBOMY Jianma3oHax. BiJIMIHHOIO PHCOI0 TalaKTUK
CeiidepTa € HassBHICTh CUJIBHUX JIIHIM BUTPOMIHIOBAHHS B 1X CIIEKTPAX, 1110 BKa3y€e Ha
BHCOKOIOHI30BaHEe BUIPOMIHIOBAHHS Bij rasy, 1o otouye siapo[4]. Taki akTUBHI
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IIEHTPHU 3a3BUYAM 3yCTPIYAIOTHCS B CEPEIIHIX 3a PO3MIPOM CHipalbHUX TaJIAKTHUKaX 1
po3TaiioBaHi Habarato OJMK4Ye J0 HAc, HDK KBa3apu, L0 J03BOJSE aCTPOHOMAaM
HabaraTo JeTanbHille BUBYATH iX (PI3UYHI MEXaHI3MH Ta B3a€MOJIII0 3 MIX30PSIHUM
CEepPEIOBHILIEM.

[HImMIA KMac aKTUBHUX SACp TATAKTUK BKJIIOYAE PATIOTATIAKTHKU Ta OJia3apw.
PagioranakTku XapaKTepU3YIOTbCA TMOTY>KHUM  PaJiOBUIIPOMIHIOBAHHSM, SIKE
MOXOJUTh BiJ] CTPYMEHIB, IO MPOCTATAIOTHCS MAEKO 32 MEXI caMOl TajJaKTHUKH.
bnazapu, HaBnaku, € sigpamMu, CTPYMEHI SIKMX OpPI€EHTOBaHI Maibke Oe3rnocepelHbO Ha
criocTepirava, mo poOHTh iX HaJI3BHYANWHO SCKpPaBUMHM 1 YK€ MIHJIMBHUMH B Yaci.
BiaminnocTi Mixk pi3HUMHU THIAMU ASIT” MOYKHA B OCHOBHOMY MOSICHUTH KyTOM OTJISITY
Ta CBITHICTIO aKKpPEIIMHOrO JHCKA, 5Kl BHU3HAYAIOTh, SIK CIIOCTEpirad crpuiiMae
BUIPOMIHIOBaHHS, SIICPHI CTPYKTYPH, CIEKTpaJbHI OCOOJMBOCTI Ta 1HTEHCHBHICTD
ctpyMeHniB. Omxke, knacudikamis AT momomarae acTtpoHOMaM po3mMQppyBaTU
¢b13u4HI MpoIiecH, Mo BiAOYBAIOTHCS B IIEHTPAX TaaKTHUK, Ta iXHINA OUIbII IMIUPOKUN
BIUIMB Ha eBOJIIOIII0 BeecBiTy.

CtpyMmeHi Ta BHIIPOMIHIOBaHHS, IO BUXOASATh 3 aKTUBHOTO SJipa TaJIaKTHKH,
MOIIMPIOIOTHCS Yepe3 HaBKOJMIITHE MDK30PSHE CEPEIOBHINE, B3AEMOIIIOYH 3 Ta30M,
MAJIOM Ta MATrHITHUMH TOJSAMHU TajJakTUKH. L[i MOTY>XHI NMOTOKH TIIa3MH MOXKYTh
MPONTH JECATKU TUCAY, a 1HOJII HABITh COTHI TUCSY CBITJIOBUX POKIB B LIEHTpY,
CTUCKAIO4M T'a30Bl XMapU Ta CTBOPIOIOYM 00JACTI MIJBUILEHOT IIIbHOCTI. BogHouac
BHCOKOCHEPIreTUYHE BUIIPOMIHIOBaHHS HarpiBae ra3, 3MIHIOIOYHM Horo Gpi3uyHui CTaH:
XOJIO/THI MOJICKYJIIPHI XMapy MOKYTh HarpiBaTucs Ta 10HI13yBaTHCS, 3al100Iraloun ix
rpaBiTaIlifHOMY KOJAmcCy 1, TAKAM YHHOM, TaJlbMyIOUd YTBOPEHHS HOBHUX 31pOK[S].
Takum uymHoM, ASl Moxke sAK 3amyckaTd, TakK 1 TMPUTHIYYBAaTH MPOLECH
30pEYTBOPEHHS, 3aJIEKHO B1JI MICIIEBUX YMOB y raJJaKTUYHOMY JTUCKY.

MarniTHi 1OJs BIAITPalOTh BUPIMIANBHY poOJib y (QopMyBaHHI Ta KoJiMarlii
CTpyMeHiB. BoHH 00MEXYyIOTh pyX 3apsKEHUX YaCTHHOK BY3bKHMH, KOTEPEHTHUMU
MOTOKaMH, 3amo0iralouu iX PoO3CIIOBaHHIO 1 (OPMYIOUH CTPYKTYpPY CTPyMEHs Ha
BEJIMYE3HUX BIACTAHSAX. 3aBISIKM B3a€MOJIl 3 razoM 1 TaJakKTUYHUM MAartdiTHAM
CepelIOBUIIIEM, CTPYMEHI TNepeAaloTh E€HEpPrir0 1 IMIyJIbC MO BCIA TaJaKTHIIl,
BIUTMBAIOYM HA TEMIIEPATYPY, UIUIBHICTH 1 TYpOYJIEHTHICTh MI>K30PSIHOTO CEpEIOBUIIIA.
Cawme el mexanizm J103BoJisie ASI" yUHUTH TTMOOKUIA BIUIMB HA €BOJIIOIIIO TAIAKTUK
— PEryjiroluYd IBUIKICTH YTBOPEHHS 31POK 1 KEPYHOUM pO3IMOALIOM PEYOBHHH B
CHipaJIbHUX pyKaBax.

AxtuBHe snpo ramaktuku (AS) Moke CTHMyIIOBaTH YTBOPEHHS 3IpOK 3a
JIOTIOMOTOI0 MEXaHi3My, BIJJOMOTO SIK TO3WTUBHHUM 3BOPOTHHM 3B's30K. [loTyxkHi
CTpPyMEHI Ta BUIPOMIHIOBAHHS, 110 BUIyCKalOTbcst ASL', MOXKYTh CTHUCKaTH CYCIJTHI
ra3oBi XMapu, 30UTBIIYIOUN 1X HIUTBHICTH 1 BUKJIMKAIOUM TpaBiTaiiiHUN Kojarc. Y
pErioHax, Jie ra3 CTUCKAEThCS, CTBOPIOIOTHCS CIPHUSATINBI YMOBHU JJISI HAPOJKCHHS
HOBHUX 3IpOK, a 1HOJII HAaBITh LUIMX 30pSHUX CKymueHb. lledl mporec 103BosIsE
aKTUBHOMY Sy HE TUTBKH PETYJIOBATH BIACHUHN €HEPTOBUILI, aje i Oe3mocepeHbO
BIUTMBATH Ha MOP(OJIOTIIO Ta IUHAMIKY CHIPATIbHOTO AUCKA FAJIAKTHKU.

[IpuknagamMu TrajlakTHK, HIO0 BHSBJISIOTH TaKy akTuUBHICTb, € NGC 1068 1
Circinus[6]. ¥ nux cucTteMax CTpyMEHi, IO BHUXOJATh 3 IEHTPY TaJlaKTUKH,
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MPOHU3YIOTh IIJIbHI Ta30Bl XMapH, CTUCKAIOUM X 1 CTBOPIOIOYM SICKpaBl 30HH
30peyTBOPEHHS, sIKI MOKHA CIIOCTEPIraTu sIK y BUIUMOMY, TaK 1 B iHppadyepBOHOMY
miana3oni. el edekT cTUCHEHHS CHpus€e YTBOPEHHIO HOBHUX 30PSIHMX CKYMYEHb 1
JEMOHCTpPY€E, IO aKTUBHE SIIPO MOXKE CIHY>KUTH HE TUIBKU TOTY>KHUM JDKEPEIOM
eHeprii, aje ¥ KaTaii3aTOPOM KOCMIYHOTO TBOPEHHS, (HOPMYIOYH KUTTEBUU IIUKII
TAUTAKTUKA B ILJIOMY.

I maBnaku, ASl" Moxe AISTH MPOTHIICKHO — MPUTHIYYBATH YTBOPEHHS 31pOK 3a
JIOTIOMOT'OI0 TaK 3BaHOT'O HEraTMBHOTO 3BOPOTHOTO 3B'SI3KYy. |[HTEHCHBHI CTpyMEHI Ta
BUIIPOMIHIOBaHHS 3 fJipa HAarpiBalOTh HABKOJUIIHINA ra3 y CHipaJbHUX pyKaBax,
MIBUILIYIOYH HOTr0 TeMIEeparypy Ta 3amo0irarouv HOro OXOJIOMKEHHIO. OCKUIbKU
XOJIOIHUM Ta3 € HEOOXITHUM JJis KOJarcy MOJIEKYJSPHUX XMap 1 MOJajbIIOro
HApOJKEHHS 31POK, 116 HarpiBaHHsS €(EKTUBHO 3YNUHSE YTBOPEHHS HOBUX 31POK Y
rajakTuii. TakuM YWHOM, aKTUBHE AJIpO MOXE PETYJIOBATU IIBUIKICTb YTBOPEHHS
31pOK 1 HABITh 3MIHIOBAaTH MPOCTOPOBUHN PO3IMOALT MOJIOAUX 31POK IO CIIPATLHOMY
TACKY.

OkpiM HarpiBaHHA, akTHUBHE s/po ranaktuku (AAL) Takoxx Moxe BUYEpHaTH
3amacy XOJIOJHOIO a3y B CHIPAJbHUX pyKaBax rajakTUkd. CTpyMeH1 Ta 1HTEHCUBHE
BUIIPOMIHIOBAHHS, 110 BUITYCKAIOTHCSA SIIPOM, MOXKYTh PO3CIFOBATH Ta BUIITOBXYBATH
ra3 i3 HEHTPAJIbHUX 00JIACTeH — 1 HaBITh 3a MEXI1 raJJAKTUYHOTO JUCKAa — TUM CaMUM
3MEHIIYIOUM KUIBKICTh Marepiaiy, JOCTYIHOTO i YTBOPEHHS HpoTo3ipok[7]. B
pe3yJIbTaTi IeBHI 00J1acTl FraJJaKTUKHW CTalOTh O1THUMHU Ha XOJIOAHUM ra3 1 B OCHOBHOMY
M030aBJICHUMHU 30PSIHOI aKTHBHOCTI, 110 (DyHIAaMEHTaJIbHO 3MiHIOE MOP(}OIIOTiIO 1
IUHAMIKY CHIpaJbHOI CTPYKTypu. TakuM 4YMHOM, HETaTUBHUUN 3BOPOTHUMN 3B'A30K,
cunpuunHeHnit AL, cayXuTh BaXKJIMBUM MEXaHI3MOM pETyJIIOBaHHS €BOJIOLIT
TaJIaKTHK.

CyuyacHi CrIOCTEpEKEHHS aKTUBHUX SJIep TaJaKTHK B 3HAYHIN MIpi MOKIAAAI0THCS
Ha JlaHi, OTpPUMaHi SIK KOCMIYHHMMHM, TaK 1 Ha3eMHHUMH Tejieckonamu. KocMiuHwmit
teneckon «l'ab0m» Hajmae 300pa)k€HHsI siAep TalakKTUK 3 BHCOKOI PO3AUIHHOIO
3/IaTHICTIO Y BUIUMOMY Ta YJIbTpad10JIeTOBOMY Jl1alla30HAX, PO3KPUBAIOYH CTPYKTYPY
aKKpeLiHMX JUCKIB Ta HAaBKOJMUIIHIX o0jacTeil 3opeyTBopeHHs. KocMiuHuit
teneckon Jxeiimca Be6b6a (JWST) no3Bosisie NPOBOAUTH CIIOCTEPEKEHHS B
1H(payepBOHOMY CIIEKTPI, JAIOYH aCTPOHOMAaM MOKJIMBICTh BUBYATH HATPITUHN MU 1
ra3, ski 1Hakme Oynu O HEeBUAMMI JJIA ONTUYHMX NpuiafiB. TUM dacoM, BETUKUN
MUTIMeTpOoBUil/cyOMiTiMeTpoBuid MacuB ATakama (ALMA) nae ysiBIeHHS PO XOJ0/H1
MOJIEKYJISIPHI XMapy Ta pyX a3y HaBKOJIO S7pa, PO3KpUBAIOYHU, SIK aKTUBHICTH AL
BILJIMBAE HA JUHAMIKY MIK30PSTHOTO CEpEeIOBUIIIA.

OkpiM TpsIMHUX CIOCTEpeX eHb, cydacHl pociimxeHHs Al Bce wyacrime
BUKOPUCTOBYIOTh TaKl METOIH, SK CIHEKTPOCKOMIs, aHaji3 BUIPOMIHIOBAHHS
CTPYMCHIB Ta BHMIPIOBAHHS WIBUAKOCTI akpemii Ha IEHTPAJIbHY YOpHY Iipy.
Komm'toTepHe MozentoBaHHsI 3a JOIMOMOTOI0 CYNEPKOMITIOTEPIB 03BOJIIE BUCHUM
CTBOPIOBATH TPUBHUMIpPHI CUMYJIAIIT B3a€MOIii CTPYMEHIB 1 ra3y, JOCTiKYIOUYH BILTUB
MarHiTHUX MOJiB 1 TypOyJeHTHOCTI Ha mnomupeHHs eneprii[8]. Lli wmoxemi
J0TIOMaraloTh aCTPOHOMaM TPOTHO3YyBaTH ToBemiHKY AS[’ B pi3HHMX TaJaKTUIHHX
yMOBax 1 MOINUONIOIOTH HAlle PO3YyMIHHS TOTO, SK AKTHBHI f]ipa PEryJIIOI0Th
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YTBOPEHHS 3IpOK 1 JOBFOCTPOKOBY €BOJIIOIIO CHIPAIbHUX TaJaKTHUK MPOTATOM
M1JIBSIPJIIB POKIB.

AKTHUBHICTh HEHTPAJIBHOTO Spa CHIpaJbHOI TAIAKTUKN MA€ MPSAMHNA 1 TTHOOKUIA
BIUTUB Ha ii Mopdororito. [loTyxH1 CTpyMeHI Ta BUIIPOMIHIOBaHHS BiJl aKTHMBHOTO
ranakTugHoro sjpa (AL MoXyTh Mepepo3NOAUIATH Ta3 1 MU y AUCKY, CTBOPIOIOYN
oOjacTi 3 MiJBUIICHOIO a00 3HIDKEHOIO WIUIHHICTIO pPEYOBHMHH. B  pesynbrarti
3MIHIOIOTHCSI XapaKTEpHI CHipalibHI PyKaBU: B ACIKUX 00JACTIX MOKE MOCHITIOBATUCS
YTBOPEHHS 3IpOK, a B IHIIUX — MPUTHIYYBATUCS. Y I[bOMY CEHCI aKTUBHE SJIPO
(YHKITIOHYE SIK CBOEPIJIHUM «apXiTEKTOp» TaIaKTUKH, (hopMyrodu (HopMy pyKaBiB,
KOHIIEHTPAI[II0 MacH Ta TPOCTOPOBUM PO3MOJLI K MOJIOJIUX, TaK 1 CTApPUX 31POK.

bananc mMix akpelriero Ha HaIMAaCUBHY YOPHY JIpY Ta MPOIECaMU 30PEyTBOPEHHS
€ KPUTUYHO BaXKJITMBUM JIJISI CTA01IbHO1 €BOJIIOIIT criipaibHOT raakTuku. Kosm akpertist
€ 1HTeHCHUBHO, ASI" BUIIPOMIHIOE 3HAYHY €HEPTil0, HarpiBalouM HABKOJIMIIHIN Ta3 1
MPUTHIYYIOYH YTBOPEHHS HOBUX 31pOK. | HaBMmaku, KOJU PO € BITHOCHO CIIOKIMHUM,
ra3 Moxe e()eKTUBHO OXOJIOKYBATHUCS, 10 JO3BOJISIE€ YTBOPIOBATHCS HOBUM 30PSHUM
ckymueHHsAM[9]. 1ls piBHOBara BHM3HA4a€, YW TrajakTUKa 3aJIHUIIAETHCA AKTHBHO
30pEYTBOPIOIOYOI0, YU MEPEXOJUTh y OUIbII MAacUBHY CHCTEMY, B SIKIil JTOMIHYIOTb
CTapillli 30PsHI MOMYJISALII.

CnocrepexeHHsl MMOKa3yloTh, 0 aKTHBHICTE ASI Kopentoe 3 BIKOM 1 Macoro
rajakTukd. MoJiofi crhipajibHi TajJlaKTUKH 3 BEJIMKHWMH 3aracaMH XOJIOJHOTO Ta3y
3a3BUYail MaroTh claOKi abo MOMIpHI fAlpa, SKI CTUMYJIOIOTH YTBOPEHHS 31pOK.
Hagmnaxwu, crapimn abo MaCUBHIIII TaTaKTUKH, JI€ 3allacy ra3y BUUEpIiaHi, 4acTO MalOTh
outbmn notyxHi ASI, 3maTHI raibMyBaTH yTBOPEHHs 31poK. TakuM 4MHOM, piBEHb
SIIEPHOT aKTUBHOCTI BiJ0Opakae CTailo0 €BOJIONII raJaKTHKHU 1 BiIrpae BUPIMIAIbHY
poJib y opMyBaHHi ii MOJaNBII0T MOP(OTIOTIYHOT Ta TUHAMIYHOT CTPYKTYPH.

AxTtuBHI sapa ramaktuk (ASD) € omHMMHU 3 KIFOYOBHUX YHWHHHKIB EBOJIFOIIT
CHipaJIbHUX TaJlaKTUK. BOHM peryiiorTh TeMIiepaTypy, LIUIBHICTh 1 PyX MIXK30pSHOTO
razy, Oe3nocepeHbO BIUIMBAIOYM Ha IMIBUAKICTH 30peyTBOpeHH:A[10]. 3aBasku
B3a€EMOJIIi CTPYMEHIB, BUIIPOMIHIOBaHHS Ta MarHiTHUX momiB Al moxe sk
CTUMYJIIOBAaTH, TaK 1 TPUTHIYYBAaTH 30PCYTBOPCHHS, BUCTYNAIOYW TUHAMIYHUM
«PETYISTOPOMY» PO3BUTKY TaJIAKTUKU. AKTUBHICTH siapa ¢GopMye HE TUIBKH
MOp(OJIOTII0 CHipaJibHUX PYKaBiB, aje W 3arajibHy AUHAMIKY TajJakKTHYHOTO JMCKa,
BKJTIOYAIOYH PO3MOJILT MOJIOJIUX 1 CTAPUX 31POK.

JlocmikeHHs aKTUBHUX SIep TaJaKTHK JAal0Th TJIMOOKE PO3yMIHHS €BOJIOII]
raJlakTUK y BcecBiTi Ta CKJIAMHUX B3a€EMOBITHOCHH MiX HEHTPAIHbHHUMH YOPHUMU
TipaMu Ta MDK30pSHHM cepenoBuineM. BuBuenns ASIIT momomarae MOSICHUTH, SIK
(GOpMyIOTECSl BEIMKOMACHITA0OHI KOCMIYHI CTPYKTypU 1 4YOMY JEsiKi TajJaKTUKU
MIATPUMYIOTh aKTUBHE 30pEyTBOPEHHS, a 1HII IEPEXOITh Y (ha3y crmokor. 30kpema,
anani3 BBy AL Ha cmipanbHi TasakThKY, Taki sk Yymanpkuit [nsax, mo3Bosse
acCTpOHOMaM MPOTHO3YBaTH iX MaiOyTHIO €BOJIOLII0 Ta Kpalie PpO3yMITH pPOIb
HaJIMAaCMBHHUX YOPHUX JIip Y POpMyBaHHI HALIOTO KOCMIYHOTO CEPEOBUIIIA.
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Mediation as a Social Service i1s gaining increasing popularity due to its
effectiveness in resolving conflicts of various nature, ranging from family disputes to
interpersonal and societal conflicts. This tool is based on the principles of neutrality,
voluntariness, and confidentiality, which allows maintaining relationships between the
parties while simultaneously resolving disputes without the need for judicial or
administrative intervention. Mediation is considered an effective alternative to court
procedures, as it not only reduces the costs of legal procedures but also alleviates the
burden on legal institutions, providing citizens with access to quick and constructive
conflict resolution [1].

The nature of social mediation lies in the fact that it allows the parties to actively
participate in resolving their issues, which helps to consider the interests of both sides
and promote mutually beneficial results. This approach makes mediation an essential
part of social services, as the outcomes tend to be more widely accepted and
implemented than decisions made through formal institutions. As a result, mediation
ensures a higher level of sustainability for the agreements reached and reduces the
likelihood of the conflict reoccurring [2]. For effective functioning, social mediation
requires the creation of appropriate infrastructure for mediators, as well as the
development of mechanisms for regulation and coordination with other social services.

The effectiveness of mediation depends on its legal framework and regulation. A
clear regulatory base ensures the protection of the rights of participants, organizes the
mediation process according to established standards, and sets the norms for choosing
mediators, ensuring confidentiality and data security. It is crucial for the legislation to
provide flexibility in using mediation without compromising the quality of the results
[3]. In such conditions, mediation can act as an effective means of resolving disputes
in the social sphere without the involvement of government authorities or judicial
bodies.

One of the primary advantages of mediation is its accessibility. It allows citizens
to resolve disputes much more quickly and cheaply than through court or other
administrative procedures. Mediation helps preserve or restore social connections
between the parties, which is particularly important in cases involving family or
community conflicts. This becomes critically important in social systems where
conflicts can have serious consequences that affect larger social groups. For instance,
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in the case of family disputes, mediation can help maintain family relationships and
prevent the further breakdown of the family, thus promoting social stability [4].
Mediation is especially beneficial for vulnerable groups of the population, such as
minors, pensioners, or persons with disabilities, where the opportunity to resolve
conflicts peacefully is an important aspect of social inclusion and support.

Practical models of mediation in the social sector require the presence of a
comprehensive infrastructure, which includes not only enhancing the qualifications of
mediators but also ensuring proper coordination between various social services [5].
To achieve this, it is necessary to create specialized training programs and certification
for mediators, as well as to develop methodological materials for social workers that
assist in integrating mediation into the existing system of social services. For example,
under the mediation program in social services in the United Kingdom, mediators must
undergo specialized training, which includes both theoretical aspects and practical
skills in working with vulnerable groups of citizens [6]. The introduction of mediation
into various social spheres significantly reduces the costs of resolving disputes,
creating a positive effect both for the state and for citizens, and reducing social tensions
in society.

However, despite its significant potential, there are certain barriers to integrating
mediation into the system of social services [7]. These include a low level of public
awareness about the opportunities provided by mediation and a lack of understanding
of its benefits. Most people, especially in smaller communities, still perceive judicial
processes as the only way to resolve disputes, and alternative mechanisms such as
mediation are often underestimated. Additionally, there is insufficient trust in
mediators, which may result from the lack of qualification or inconsistent
implementation of mediation in practice. To overcome these barriers, it is necessary to
implement informational campaigns and training programs that will promote a wider
understanding and use of mediation among the population and specialists [7,8].

For the further development of mediation as a social service, it is necessary to not
only develop national standards for its provision but also to create a certification system
for professionals working in this field [8]. It is also essential to introduce monitoring
of the effectiveness of mediation services, which will help improve the quality of
mediation and ensure equal access to these services across different regions [1].
Furthermore, to improve the accessibility of mediation, it is necessary to introduce
electronic platforms for registration in mediation, which will reduce the costs of
providing mediation and ensure greater transparency of the process.

Thus, mediation as a social service has great potential for effectively resolving
conflicts of various nature and can become an important tool in modern social systems.
Its main advantages are accessibility, speed, low cost, and the ability to preserve social
connections between the parties. Mediation contributes not only to conflict resolution
but also to strengthening social stability, especially in family, interpersonal, and
societal spheres. For its effective implementation, it is necessary to create an
appropriate legal and infrastructural framework, ensure the qualification of mediators,
and integrate mediation into the system of social services. At the same time, there are
certain barriers, such as low public awareness and lack of trust in mediators, which
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require active informational campaigns and training programs. In the future, it is
important to develop certification for mediators, improve the regulatory framework,
and introduce electronic platforms to ensure the accessibility and transparency of
mediation services.
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Intra-personal conflicts are among the deepest psychological phenomena of
modern humanity, directly influencing a person’s emotional state, social adaptation,
and ability for self-realization. In the context of social instability, information overload,
and high expectations for success, individuals often face internal contradictions
between their own needs, values, and societal expectations. Studies by contemporary
psychologists indicate that a high level of intra-personal conflict correlates with
increased anxiety, emotional exhaustion, and a reduced sense of life satisfaction [1].
Therefore, the issue of overcoming internal contradictions holds not only theoretical
but also practical significance for the psychological well-being of individuals.

In psychological science, intra-personal conflict is considered as a clash of
incompatible tendencies, motives, or values within one person, accompanied by mental
tension and the experience of inner struggle. According to Kurt Lewin, it presents as a
situation of simultaneous attraction to two or more mutually exclusive goals, while
Leon Festinger described it through the phenomenon of cognitive dissonance, i.e., the
contradiction between beliefs and behavior [2]. Abraham Maslow viewed internal
conflicts as an inevitable component of the self-actualization process, where a person
balances between safety and development. Modern research identifies several types of
intra-personal conflicts: motivational, cognitive, moral, role-related, and existential.
Their emergence is linked to discrepancies between a person’s self-concept and actual
behavior, between needs and the possibility of their realization, and between individual
values and social expectations [3].

The manifestations of intra-personal conflicts are multifaceted, ranging from
emotional instability, anxiety, and fluctuations in self-esteem to difficulties in decision-
making and goal-setting. These processes are particularly evident in student and youth
environments, where the formation of the "self-concept" is actively taking place.
Research shows that unresolved internal contradictions in this age group reduce
learning motivation, complicate social adaptation, and can become a factor in
emotional burnout [4]. At the same time, a moderate level of internal contradictions
can have a constructive function, stimulating self-knowledge, the development of
reflection, and the improvement of value systems. Thus, it is not the conflict itself that
is destructive, but the inability of the individual to recognize and effectively overcome
it.

222



PSYCHOLOGY
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

The issue of methods for overcoming intra-personal conflicts becomes especially
relevant in modern psychological practice. Overcoming refers to the process of
recognizing, accepting, and harmonizing contradictory parts of the personality,
contributing to the achievement of internal balance. Among the most effective
approaches, cognitive-behavioral techniques, psychodynamic methods, art therapy,
mindfulness practices, and modern integrative approaches such as Internal Family
Systems (IFS) are highlighted. In particular, Gestalt therapy, developed by Fritz Perls,
focuses on the awareness of “unfinished situations” and the integration of repressed
feelings, reducing the intensity of internal contradictions [5]. In cognitive-behavioral
therapy, the focus is on changing dysfunctional beliefs that cause internal dissonance.
The psychodynamic approach explains conflicts as a struggle between conscious and
unconscious impulses, using the concepts of Malan’s conflict triangle to help
understand the structure of internal experience [6].

A systematized approach to methods of overcoming intra-personal conflicts can be
presented in Table 1.

Table 1. Methods for Overcoming Intra-personal Conflicts and Their
Approaches

Main Idea

Group of Methods

Examples / Approaches

Self-reflection and

Awareness of internal contradictions,

Keeping a journal, written analysis

awareness analysis of personal values and motives | of "pros and cons", mental maps
Cognitive- Changing dysfunctional thoughts, Cognitive restructuring, “thought —
behavioral restructuring cognitions emotion — action” technique
techniques

Psychotherapeutic Working with unconscious components | Gestalt therapy, transactional
approaches of the conflict, emotional integration analysis, psychodynamic therapy

Internal Family
Systems (IFS)

Awareness and harmonization of
conflicting subpersonalities

Working with "inner child," "inner
critic"

Artistic and
expressive methods

Expressing conflicts through creativity,
images, metaphors

Art therapy, metaphorical cards,
collage

Mindfulness and
meditation
techniques

Reducing tension, developing the ability
to accept emotions

Mindfulness practices, breathing
techniques, emotional observation

Source: Developed by the authors

The application of the methods listed shows that the highest effectiveness comes

from their integrated use: combining deep psychotherapeutic interventions with
cognitive restructuring and the development of mindfulness skills. An important
condition for successful overcoming is the individual's willingness for self-exploration,
the ability to take responsibility for their emotional reactions, and to accept different
aspects of their “self.” Research conducted in 2023 (Frontiers in Psychology) indicates
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that integrative practices, focused on self-reflection and acceptance, contribute to
reducing internal anxiety and increasing the subjective sense of harmony [7].

Thus, intra-personal conflict is not only a source of mental tension but also a
potential for personal development. Its awareness and processing are crucial factors in
the formation of a holistic, stable, and psychologically mature individual. Optimal
results are achieved through the combination of analytical understanding of the causes
of conflict, practical self-reflection techniques, and psychotherapeutic support.
Effective overcoming of intra-personal conflicts promotes the harmonization of a
person's inner world, the formation of a stable “self-concept,” and an increase in overall
psychological well-being.
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BIIVIUB ATPECUBHOI IMITYJIbCUBHOCTI TA
EMOLINHOI JTUCPET'YJISAILII HA PU3UK
KPUMIHAJIBHOI HOBEJIHKHA Y NIJJIITKIB I
MOJIOJIUX JOPOCJINX

I'annommnua Jlroamuiaa MukoJiaiBHa,

3no0yBauka I (Maricrepchkoro) piBHs BUIIOI OCBITH
HaBuanbHO-HaykoBOTO KHIBCHKOTO IHCTUTYTY BOJHOTO TPAHCIIOPTY iMEHI
rerbmaHa [lerpa Konamesuua-Caraitnaunoro

HarrioHamsHOTO TPAaHCTIOPTHOTO YHIBEPCUTETY

JlociI>KeHHs BIUTMBY arpeCUBHOI IMITYJIbCUBHOCTI Ta €MOLIIMHOL JUCPEryJIALii Ha
PU3HK KPUMIHAIBHOI MOBEAIHKH y MIJUTITKIB 1 MOJIOAUX JOPOCIUX CTAHOBHUTH OJIHE 3
HalaKTyalbHIIIMX HANpPsSMIB Cy4acHOI MCHUXOJIOTIi €BIAHTHOI MOBEAIHKU, OCKIJIbKH
BOHO JI0O3BOJIsiE THOILIE OCSATHYTH MPUPOAY BHYTPIIIHIX IICUXOEMOLIITHUX
JETEPMIHAHT, 110 MPU3BOAATH 1O NOPYIICHHS COLIAJIbHUX HOPM 1 MEpPEXOny Bij
JATEHTHOI arpecii 0 BIAKPUTHX JETIHKBEHTHHX Mid. lle mutaHHs Mae He mule
akajgeMiuHe, a W 3HAuHe MPAKTHUYHE 3HAUYCHHS, aJKE IMIJUTITKOBUH BIK € KPUTHUYHUM
MEeP10/IOM CTAHOBJIEHHSI MOPAJIbHOT CAMOCBIJIOMOCTI, PO3BUTKY €MOIIIITHOTO 1HTEIEKTY
Ta ¢GOpMyBaHHS 37aTHOCTI JIO COLIAJbHOT BIAMOBIAANBHOCTI. Y 1€ Mepio, KOJIu
Ncuxika nepedyBae y cTaHl IHTEHCUBHO1 TpaHcpopMallii, arpecuBHa IMITYJILCUBHICTb 1
MOPYIIEHHSI eMOLIMHOT Perymsilii CTaloTh 0COOIMBO HEOE3MEUHUMH, OCKIJIBKH came
BOHM MOXYTh BHU3HAUUTHU TPAEKTOPIIO MOAAJBIIOIO COLIAIBHOTO PO3BUTKY
0COOHMCTOCTI, 3aKPIIIIOIYM NaTepHU MOBEAIHKHU, 110 TSDKIIOTH 0 KOH(IIKTHOCTI,
OMO3UI[IHHOCTI Ta MPAaBONOPYLIEHb.

ArpecuBHa IMITYJIbCUBHICTb SIK BIIHOCHO CTaOUIbHA 1HAMBITYAJIbHO-TICUXOJIOTTYHA
puca BiI0Opa)ka€ CXWIBHICTh AISTH MiJ BIUIMBOM a(eKTy, HE MPOXOASYM CTaJII0
palioOHaIbHOTO OCMHUCIEHHSI CHUTyallli Ta MOpajbHOro OLiHIOBaHHA. JlronuHa 3
BUCOKMM pIBHEM IIl€i XapaKTEpUCTUKU 3a3BUYall Ma€ 3HUKEHY 3JaTHICTh [0
nepenOadyeHHs] HACTIAKIB BIACHUX [, OOMEXEHYy €MOLIMHY BUTPUMKY Ta
HEJOCTAaTHIM PIBEHb PO3BUTKY BHYTPIMIHBOTO KOHTpoto. [limmiTok um monomuid
JOPOCIHM, SIKUM JEMOHCTPY€E IMIYJILCUBHO-arPECUBHY PEAKIIII0, YaCTO HE PO3IIISE
BJIACH1 €MOIIii Ta TOBEIIHKY, CIPUIMAIOYH arpeCUBHUN BUMHOK SIK IPUPOAHUI CIOCiO
CaMO3axUCTY, PEaKI[iI0 Ha CTPEC YU MPOSB CHIIH. Take CrpoIieHe po3yMiHHS arpecii sik
«BUMPABIAHO» BIAMOBI/II HA PPyCTpaIlito MPU3BOIUTH /10 MOCTYOBOTO 3aKPIMJICHHS
aHTHCOLIATbHUX MOJIeNIeN pearyBaHHs, II0 3 YaCOM MOXYTb TpaHCPOpPMYBaTHUCS Y
KPUMIHOTE€HH1 TEHCHIIII.

VY mianiTkoBOMY Billl I€H TPOIEC TMOCUIIOETHCS Yepe3 HHU3KY CrerudiuHux
MICUXOJIOTTYHUX 1 collanbHuX (pakTopiB. Hacammepen i1€ThCsl PO HE3PLIICTh CUCTEMU
caMoOperyssili, sKa BIJINOBIJA€ 3a KOHTPOJIb IMIYJIbCIB, BIATEPMIHYBaHHS
3a/I0BOJICHHSI Ta IMEPEOIIHKY EMOIIMHUX CTUMYJIB. Y IhOMY Billl KOTHITUBHI
MEXaHI3MU CTPUMYBAHHS €MOIlIH IIIe HE JO0CATal0Th MOBHOI C(hOPMOBAHOCTI, TOJI SIK
aDeKTUBHI TEPEeKUBAHHA MAalOTh MaKCUMaJIbHY 1HTEHCUBHICTh. Lle cTBOpro€
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nucOagaHe MiX CHJIOI0 €MOINH 1 MOXJIMBICTIO 1X KOHCTPYKTHMBHOIO YIIPaBIIIHHS.
JIomaTKOBUM UYWHHUKOM PHU3UMKY BHCTYINA€ TOIIYK COIIaJIbHOTO BHU3HAHHS Ta
HAJEKHOCTI 10 TPYMH, KU y TATITKIB Mae ocoOnMBe 3HAYEHHs. SIKIIO collianbHe
OTOYECHHS MiJKPIIUIIOE arpecHBHY MOBEIIHKY, HAMpHKiIax y (opMi HIATPUMKH,
CXBaJICHHS YW HACTIIyBaHHS CTapIIMX 13 JCBIAHTHOIO DEIyTAaIli€l0, TO arpecuBHA
IMITyJIbCUBHICTh Ha0yBa€ CTaTyCy COIIaIbHO MPUUHATHOTO MaTePHY.

He Menm BaxnuBuM € (EHOMEH MiABUINCHOI YYTAWBOCTI JO OIIIHKH 3 OOKY
OJTHOMITKIB. Y MIJIITKOBOMY CEpPEOBHII CTpaX MPUHIXKEHHS a00 BTpaTa CTarycy
4acTo CIPUNMAIOTHCS SIK €K3UCTEHIIMHA 3arpo3a, 110 BUKJIMKAE CHIIbHI a()eKTHBHI
peaxiiii — THiB, copoM, o0pa3zy, OakaHHS MOMCTH. Y TaKWX YMOBax HaBiTh HE3HAYHUU
KOH(JIIKT 4YM TPOBOKAllS MOXYTh CHPUUYMHUTH arpeCUBHUM crnanax, SKud Mae
HepalioHaJIbHUKM  xapaktep. EMoliiiHa HecTaOUIbHICTh MIITKA IACHITIOETHCS
COILIIAJIbHOIO HAMNpyrol, HEBU3HAUEHICTIO MaWOyTHHOTO, BIJCYTHICTIO CTIHKHX
MOPAJIbHUX OPIEHTHUPIB 1 TPUKIIAA1B KOHCTPYKTUBHOTO MOAOTIaHHS cTpecy. Lle cTBoproe
COPUSTIMBUA IPYHT JUIsl TOro, OO IMIYJIbCHMBHA arpecis cTaja JAOMIHAHTHOIO
peakiiiero Ha Oyab-aKy gpycTpariiro abo MCUXOEeMOIIMHUN AUCKOMQOPT.

OcobnuBy posib y (popMyBaHHI IIOTO (PEHOMEHY BiAIrParOTh CIMEHHO-BUXOBHI
yMoBU. HemocrarHicTh €MOIIHHOTO KOHTAaKTy 3 OaTrbKaMM, BIJICYTHICTh MOJEN1
BIJIKDUTOT'O €MOLIMHOIO CHUIKYBAaHHS, TIIEPKOHTPOIIb, JKOPCTKICTh a00 OalayKICTh
JOPOCIIUX CTBOPIOKOTh Yy MUJIITKA BIAUYTTS 130711011, 10 KOMIEHCYEThCS
JIEMOHCTPATUBHOIO a00 HABITh PYyHHIBHOIO MOBEIIHKOIO. Y TaKMX BUMAJKaX arpecis
BUKOHY€ (PYHKIIII0O KOMYHIKATUBHOTO CHUTHANY, SIKMM 3aMIHIOE BMIiHHSI BepOai3zyBaru
emouii. [locTyrnmoBo BOHa CTa€ I1HCTPYMEHTOM KOHTPOJIIO HaJ CEPEIOBHILEM 1
crioco0OM JOCSTHEHHSI O0akaHOro, (JOPMYIOUM CTIWKY YCTAHOBKY Ha 3aCTOCYBaHHS
CWJIH SIK YHIBEPCAIBHOTO 3aC00Y BILIUBY.

3HIKEHHSI TOJIEPAHTHOCTI 70 (PpycTpaliii € 11e 0JHUM KIIFOYOBUM aCIEKTOM, KU
MOEHYE arpeCUBHY IMMYJIbCUBHICTh 3 KPUMIHOT€HHUMH puzukamu. llipmiTku 3
HU3BKOIO (PpyCTpaIiiHOI0 BUTPUBAJICTIO HE 3[]aTHI BUTPUMYBATU CUTYallli BIZIMOBH,
HeBJaul a00 KpUTUKH. [[1s1 HUX Oynib-sike OOMEXEHHS BIaCHUX OakaHb CIPUMMAETHCS
K HECTIPABEIJIUBICTD, 1110 IPOBOKYE MUTTEBY EMOLIIIHY peakliio, NepeBaxHo y (hopmi
cioBecHoi abo (izuyHoi arpecii. Taka Monenp pearyBaHHs HE JUIIE JAECTPYKTHUBHO
BIUIMBAE HA COLIAJIbHI CTOCYHKH, aji€ 1 MiJIBUILYE BIPOT1IHICTh KOH(IIIKTIB 13 3aKOHOM,
OCKUIBKHM IMITyJIbCHBHA TOBEIHKA YacTO HE Y3TOJKY€TbCS 3 HOPMamH CYCHUIbHOI
B3a€MOIII.

EmomiiiHa aucperynsmisi, y CBOIO 4epry, NMOCTa€ sSK LIEHTPaJIbHUN 1 BOAHOYAC
TUHAMIYHUN TICUXOJIOTIYHUWA MEXaHi3M, SKUWA OIMOCEPEIKOBYE 3B S30K  MIXK
arpecHBHOI0  IMITYJIbCUBHICTIO Ta peajbHOI KPUMIHAJIBHOIO  TOBEIIHKOIO,
MEPETBOPIOIOYM TOTEHIIHHY arpeCHBHICTh Y KOHKPETHI JACCTPYKTUBHI BUMHKH. e
SBUILE XaPAKTEPU3YEThCSI CUCTEMHHMMHU TPYAHOLIAMHU Yy IMpoliecax pO3Mi3HaBaHHS,
IHTepHpeTallii, aIeKBaTHOTO BUPAKEHHS Ta PEryJsiii BIaCHUX eMOLIHHUX CTaHIB, 10
NPU3BOAUTH 1O 4YacTHX AapeKTUBHUX BUOYXIB, IMIYJIbCUBHUX pIlIE€Hb 1 BTpaTu
3JIaTHOCTI JJO KOTHITUBHOTO KOHTPOJIIO B €MOIIIMHO HACHYEHUX cutyalisx. Jlronuna 3
BHCOKHMM pIBHEM €MOIIHHOI Jaucperyssiii 4acto mepeOyBae B CTaHl €MOIIHOT
MEPEeHAINPYTH, /€ HaBiTh He3HAYHI MOIPA3HUKN BUKIMKAIOTh HEMPOIIOPILIHHO CHUITHHY
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peaKIlito, o MPOSBIIETBCA Y CIOBECHIM a00 (i3uuHIl arpecii, pyHHIBHUX OisX 49U
MOPYIICHH] COIMIAJIBHUX HOpM. Taka TOBEMIHKAa € HACHiIKOM HECIPOMOXKHOCTI
iHTerpyBat a)eKTUBHUN JOCBIA Yy CUCTEMY PalliOHAIBHOTO aHali3y, [0 MPU3BOIUTH
710 TrucOanaHCcy MK €eMOIIIEI0 Ta BOJICTO.

Y miuniTKOBOMY Ta IOHAIIBKOMY BIIll €MOIliiiHa AMCPErylsilis Mae€ OCOOIUBY
IHTEHCUBHICTh 4Ye€pe3 HE3pUIICTh TICHUXIYHUX CTPYKTYp, BIAMOBIMATbHUX 34
CaMOKOHTPOJIb 1 JOBUIBHY pPEryisimito emoriid. Moomi Jroau, sKi HE OBOJIOAUIN
HAaBUYKaMH €MOIIIIHOTO YCBIJIOMJICHHSI, 4acTO HE PO3PI3HSIOTh BJIACHUX MOYYTTIB,
CIIpUHMarOuYd BHYTPILIHIO HAMpYTYy JMIIE K po3apaTyBaHHs abo THIB. BilcyTHICTB
3IaTHOCTI BepOasli3yBaTH E€MOI[IMHUN CTaH MEPEIIKOIKae KOHCTPYKTUBHOMY HOTO
PO3PSKEHHIO, TOMY €MOIlisl BHUBUIBHSETHCS 4Yepe3 [0, YacTo IMIYJIbCHUBHY,
HeocMHUCIeHy Ta pyHHIBHY. Came 1 Qopma eMoOIiiiHOI eKCIpecli CTBOPIOE
MepenyMOBHU JIsl BUHUKHEHHS JIETIHKBEHTHUX JiM, ajke B cuTyallli adeKTUBHOTO
30y/I>KeHHS 0c00a Jii€ He T1]] BIUTMBOM MOpPaJIbHUX HOPM, a IiJl TUCKOM BHYTPIITHBOTO
E€MOIIMHOTO IMITYJIBCY.

3HWKEHHSI PIBHS €MIaTii € Ie OJHIEI0 KPUTHUYHOK O3HAKOK EMOIIHHOT
nucperynsii. JlroguHa, sika He BMi€ po3Mi3HABaTH BJIACHI €MOIlili, BTpayae 3/1aTHICTh
pPO3YMITH €MOLIMHUN cTaH 1HIMX. Lle mopomkye OalIyXiCTh 10 YyKUX MOYYTTIB,
CHOTBOPIOE CIPUNHATTS COLIAJIBHOI CUTYyalli, YCKJIAJHIOE (POPMYBaHHS MOpPaIbHOI
BiAMOBIAaNbHOCTI. [liAITKU 3 TaKUMU XapaKTEPUCTUKAMU YacTO JIEMOHCTPYIOTh
XOJIOMHICTh, OPCTOKICTh a00 IMHI3M Y MIKOCOOMCTICHUX CTOCYHKax, IO €
MICUXOJIOTIYHUM TIIPYHTSIM HACUJIBHUIIBKOT MOBEAIHKA. BOHM HE yCBIIOMIIOIOTH
PYWHIBHOTO €(EeKTy CBOIX i, CIpUAMalOYu arpecio K HEeUTpajgbHy a00 HaBiTh
«edexTuBHy» crparerito B3aemomnii. e popmye cBoepimHmii eMOIIHHO-MOPaIbHHIMA
BaKyyM, Y SKOMY BHYTpIIlIHI OOMEXKEHHS Ta TMOYYTTS MPOBUHHU BTPAYAIOTh CBOIO
perynsiiiiHy QyHKIIifo.

Oco0nuBO HEOE3MEUHUM € TOE€JHAHHS €MOLINHOT AUCPETYNIIl 3 COllalbHUMU
(dakropamu, TakKUMH SIK BIIUYXEHHS, MapriHamizanis ado TpuBajie nepeOyBaHHS B
CEpEeNIOBHUILI, JIe arpecisd € HOpMOK. Y TaKMX YMOBax €MOLIHA Hampyra He JUIIEe He
3HUKYETHCS, & HABMAKU MOCWIIOETHCS Yepe3 MOCTIMHY moTpedy 3axuinaru cedbe adbo
YTBEPIKYBaTH CTaTyC y rpymi. Brpara BiguyTTs 6e31eku 1 cTablIbHOCTI CIPUYMUHIOE
XpOHIUHY (pycTpallito, 0 CTUMYJIIOE€ arpecuBHI (QOpPMH TOBEIIHKUA 5K
KOMIIEHCAaTOPHUI  MeXaHI3M. 3aMiCThb TOro, W00 IIyKaTd MIATPUMKY YH
BUKOPHUCTOBYBaTH KOHCTPYKTHBHI CTpaTerii MOJOJaHHS CTpecy, Takl 1HIWBIIA
pearyioTh adeKTHBHO, 3PUBAIOYNCh HA KOH(IIKTH, MOPYIICHHS IUCITUIUTIHU YH
KpHUMIiHAJIBHI Jii.

JedimuT comianbHO NPUHHATHUX CIIOCOOIB €MOIIIMHOIO BHUPAXCHHS MOTIHOIIOE
KpHU3Yy PEryJsilii, aJpke Mosiofa oco0a, He Maro4y JOCBITY €MIAaTIfHOTO CIIKYBaHHS,
HE pO3yMi€, IO IHTEHCUBHICTh €MOLIM MO)KHA 3HMKYBAaTH HE 4Yepe3 Jiio, a depes
YCBIJIOMJICHHSI, peduiekcito, KoMmyHikaiito. Hatomicte (opmyeTbcs ycCTaHOBKAa Ha
HerailHe pearyBaHHsI, siKa 1030aBJi€ TMOBEIIHKY IOBUIBHOCTI. Y TaKUX BHIMAJKax
arpecis nepecrtae OyTH JIMIIIE PEAKIIE€I0 HA MOAPA3HUK 1 CTAa€ CIOCOOOM MiATPUMAHHS
BHYTPIIIHBOI PIBHOBAru, CBOEPIAHUM €MOLINWHUM KiamaHoMm. Lleii mMexaHI3M €
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HeOe3neuHnM, 00 BIH HOPMaJTi3y€e NEeCTPYKTUBHY MOBEAIHKY Ta 3MEHIIYE Yy TIMBICTh
710 MOpaJbHUX 1 IPABOBUX OOMEKEHb.

Bucokuii piBeHb €MOIIIHOI MUCPETYISIil TaKoX MOPYIIY€E€ KOTHITUBHY OLIHKY
cutyarii. [1ig BrimBoM adekTy 3HIKYEThCS 3aTHICTD PO3Mi3HABATH BIATIHKH HaMIpiB
IHIIMX JTIOfeH, BUHUKAE CXUJIBHICTh IHTEPIPETYyBaTh HEUTpaNbHI [1i K BOPOXKI, IO
MPOBOKY€ KOHPIIKTU. Taki KOTHITUBHO-EMOLIIHHI BUKPUBICHHS (POPMYIOTH MIAIPYHTS
UIA TapaHoigHUX a00 BOPOXKHX YCTAHOBOK, fKI MOXYTh MiJIITOBXYBaTH IO
HACUJILHUIILKMX a00 KPUMIHAJIBHUX dil. Y MiAJIITKOBOMY BiIll Iled MeXaHI3M i€
0COOJIMBO CUJIbHO, OCKUIBKM KPUTUYHE MHCIICHHS IIe HE cTaOuIi30BaHe, a eMOllliHa
PEaKTUBHICTb € M1ABUIIECHOIO.

VY miuriTkoBOoMYy BiIi 1€ MeXaHi3M HaOyBa€ OCOOJMBOI JAECTPYKTHBHOI CHIIH,
OCKUIBKM camMe B Iied mepiosy (OpPMYIOTBCS OCHOBHM COIIaIbHOI 1J€HTHUYHOCTI,
MOpPaJIbHOI CBIJJOMOCTI Ta ITOBEIIHKOBHX CTpaTerii, sSKi BU3HAYAIOTh ITOJAJIBIIHMA
KUTTEBUU NUIAX 0coOMCTOCTI. COLIaTbHO-TICUXOJIOTTYHI YMHHUKHM BIAITPAIOTh TYT
BUpIIIAJIbHY pOJib, CTBOPIOIOYM YMOBH, IO a00 MOM’SKIIYIOTb, a00 MOCHIIIOIOTH
MPOSBM AarpecUMBHOI IMITYJbCUBHOCTI Ta €MOUIWHOI aucperymsmii. HemocrarHs
eMoIliliHa MATpUMKa 3 OOKy OaTbKiB, aBTOpUTapHi a0o0, HaBIAKH, OalmyxX i CTHIII
BUXOBAHHS, YacTl MOKapaHHs 0€3 MOSICHEHb, BIICYTHICTh €MIIATIMHOTO KOHTAKTy Ta
MO3UTHUBHOTO 3BOPOTHOIO 3B’SI3Ky 3 OOKY JOpOCIuX (POPMYIOTh Yy MIJJIITKA BIAUYTTS
BIIYY’KE€HHS, 3aHM)KEHY CaMOOLIHKY, MIJO3PUICTh JI0 COLIAJBHOIO OTOYEHHS 1
notpedy B CaMOCTBEPIKEHHI OyIb-IKMM crocoOoM. Y Takux yMOBaxX arpecuBHa
MOBE/IIHKa MOXKE CIIpUHAMATHCA HE SIK JEBlaHTHA, a sIK €()EKTHBHA CTPATEris 3aXUCTY
BJIACHOTO «s» ab0 cmoci® BITHOBJICHHS Cy0’ €KTHBHOIO BIAYYTTS KOHTPOJIO Haj
CUTYAII€I0.

['inepkoHTpoIb 3 OOKY TOPOCINX, TOETHAHUN 13 OpaKOM €MOIIIMHOTO MPUUHATTS,
dbopmye y MIJUTITKIB BHYTPIIIHINA KOHQIIKT MK OTPEOOI0 B aBTOHOMIT Ta BITIYTTAM
3alie’KHOCTI. He3naTHICTh KOHCTPYKTMBHO BHUPA3UTH LEH KOHQIIIKT TOPOIKYE
dbpycTpallito, sika 4acTo peali3y€eThbCs Yepe3 arpeCUBHI IMITYJIbCH, CIIPSIMOBaHI a00 Ha
1HIIMX, a00 Ha cebe. Y cepeloBuIll, e JOMIHYE HACUILCTBO, Oal1yKICTh, COIliajibHa
HECTPABEJIMBICTh 1 MPUHMKEHHSA, TaKl €MOLIWHO 3apsJiKeHl peakiii HaOyBaroTb
BUIJISIAY HOPMaJIbHOiI a00 HaBITh COIIaJbHO CXBaJIOBAHOI TMOBEIIHKH, 110 CYTTEBO
3HIDKYE TOpIT 10 KpUMIHAIbHUX Jid. BiACyTHICTh MO3UTUBHUX aBTOPUTETIB 1
MOpajJdbHO 3pUIMX MoJeNied TOBEAIHKM  TMO030aBiisiE  MOJIOAb  MOXKJIMBOCTI
171eHTU(IKYBaTUCSA 3 KOHCTPYKTUBHUMH COIIIaIbHUMU POJISIMU, & HAaTOMICTh CIIPHUSIE
(dhopMyBaHHIO Opi€HTAIIIl Ha arpeCUBHUX 200 JOMIHAHTHHX JIiJIEPiB, sIKI BTUTIOIOTh Y
co01 ysIBJIEHHS PO CUJTY, CTaTyC 1 HE3aJIEKHICTb.

JIoaTKOBUM YUHHUKOM, ITI0 TICHUITIOE PU3UK KPUMIHAJIBHOT TOBEIIHKHY, BUCTYTIA€
comiasbHa pycTpailis, 3yMOBJICHA BITYYTTSIM HECHPABEAJIUBOCTI, HEPIBHOCTI
MOKJIMBOCTEH 1 HEMOXKIIMBICTIO Peai3yBaTy BJIACHI MOTPeOH COIliaIbHO MPUHHATHUM
HUISIXOM. Y TaKUX yMOBaxX HiJIITKH YacTO IHTEPIOPU3YIOTh YSBIEHHS MPO arpecito siK
Mpo JICTITUMHUKA  3aci0 JOCATHEHHS MeTH. EKOHOMIYHAa HECTaOlIbHICTD,
MapriHamizaiis OKPEMHUX COIL[aJlbHUX TpyI, OOMEXKEHICTh IMEpPCIEKTHB OCBITU W
MpaleBiallTyBaHHs MOCWIIOIOTh BIIUYTTS O€3CHILIA, 110 MPOBOKYE 3pOCTAaHHS PiBHSA
€MOIIII{HOT HapyTH 1 MOCHa0II0€ KOHTPOJIb HAJl IMITYJTbCUBHUMM JTISIMH.
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JedinuT comianbHO1 MATPUMKH, 130711115, HEPO3BUHEH1 KOMYHIKaTUBHI HABUYKU
Ta HU3bKa 3[ATHICTH 10 eMIaTii poOisTh MiUTITKIB OLIBIN ypa3TUBUMHU JI0 BIUIUBY
JeBIaHTHHUX TpyM. Y TaKUX CIUIFHOTAX arpeCHMBHA MOBEAIHKA YacTo HaOyBae QyHKINT
3aco0y ajanraiiii, JeMOHCTpAIlii JOAIFHOCTI YU MPUHAIEKHOCTI A0 Tpynu. Lle cripusie
HOpMaJTi3allii HaCHJIbCTBA, JIETITUMI3allii MOPYIIEHb COLIaJbHUX HOPM 1 TOCTYTIOBOMY
(dbopMyBaHHIO TOJIEPAHTHOCTI O KpUMiHaJIbHOI cyOKynpTypu. Came y 1iil B3aemomil
OCOOMCTICHHMX 1 COLIaIbHUX YMHHUKIB (BiJl €MOIIHHOI AMCPETYIALii Ta arpecHuBHOI
IMITYJIbCUBHOCT1 70 JIGCTPYKTHUBHOTO  cepenoBuIna) (GOpMY€ETbCS  ILTICHUM
NaTONCUXOJIOTTYHUM KOHTYD, SIKUI TIABUIILY€ PU3UK MIEPEXO1Y Bijl CATYaTUBHOI arpecii
710 CTa01IbHOT KPUMIHAIBHOT TTOBEIHKH.

Oco06a1BOT HAyKOBOI Ta MPAKTUYHOI Bark Ha0yBa€ CIIOCTEPEKEHHSI, IO arpeCUBHA
IMITYJIbCUBHICTh Y TO€JHAHHI 3 E€MOIIMHOI JUCPETYIAIIEID HE JHIIE 301IbIIyE
WMOBIPHICTb CKOEHHSI 3JIOYMHHMX J1{, @ W ICTOTHO YCKJIAJHIOE MOAAJIBLINI Ipouec
pecomiamizamii Takux oci6. lleit deHomeH 3ymMOBIEHUN THUM, IO MOETHAHHS
IMITyJIbCUBHOCTI Ta €MOIIHOI HECTaOUIbHOCTI CYTTEBO OOMEXY€ KOTHITUBHO-
aeKTHBHI MeXaHI3MH camopediekcii, 3JaTHICTh [0 YCBIIOMJIEHHS BJIACHOI
BIIMOBIJATBHOCTI,  (OpPMYyBaHHS  CTaOUIBHUX  MOpAJBbHUX  Opl€HTami 1
KOHCTPYKTMBHHMX CIIOCOOIB TOBEIIHKOBOI CcaMOKOpekuii. [HauBig, y  sKoro
MepeBakaroTh IMIYJIbCUBHO-arpECUBHI peakilii, 4acTo HE 3JaTHUM 10 IIHOOKOro
€MOIITHOr0 HaBYaHHS, OCKIIbKH Oylb-sK1 (POpMH COLIIATIbHOI 3BOPOTHOI 1HPOpMaIii
CHPUNUMAIOTBCS HUM HE SIK MOMJIMBICTB JUIsl BHYTPIIIHBOTO MEPEOCMUCIIECHHS, a 5K
3arpo3a, KpUuTuka abo MPUHIKEHHS. Y pe3ylbTaTi 1e OJ0KYe pPO3BUTOK MEXaHi3MIB
CaMOKOHTPOJII0, 3HUXKY€E PIBEHb KOTHITUBHOI THYYKOCTI Ta MIATPUMYE PUT1IHI TAaTEpHU
JIECTPYKTUBHOTO pearyBaHHsL.

Taxi ocoOu HepiAKO MarOTh crienu(iuHe COPUUHATTS COIIaTbHOI PEaIbHOCTI, 1110
XapaKTepU3YETHCS MMiJIBUIIICHOIO0 CXUJIBHICTIO IHTEPIIPETYBATH HEUTpaIbHI a00 HaBITh
N00OpO3UWINBI CUTHAJIM K NOTEHILIMHO BOpOX1 YW NpoBokaTuBHI. Lle cTBOpro€
(eHOMEH XpPOHIYHOI HACTOPOXKEHOCTI Ta TMOCTIMHOI TOTOBHOCTI JO 3aXHCHO-
arpecHBHOI peakllii, HaBITh y CUTyallsX, € 00 €KTHBHA 3arpo3a BiAcyTHs. [loniOHa
KOTHITUBHO-€MOI[IiHAa YCTaHOBKa ()OpMy€ 3aMKHEHE KOJO arpeCHMBHOI MOBEIIHKH, Y
ME3Kax SIKOTO KOKEH HOBHH €1M130/1 HACUJIbHUIILKOT JT1i 3MIITHIOE TIEPEKOHAHHS 1HANBIIA
y TMPaBWIbHOCTI BJIACHUX [If, BOJHOYAC BIAJAJSAIOYM MOrO BiJ 3JaTHOCTI J10
MOPAJIBHOTO aHaTI3y Ta eMMNaTIHHOTO PO3YMIHHS HACHIAKIB JJIs 1IHIIUX.

JlocnipKeHHsT CBilYaTh, MO MIAJITKH 3 BUCOKUM PIBHEM IMIYJIBCHBHOI arpecii
pijlIe BiIYyBarOTh MOYYTTS NPOBUHH, COPOMY TH KASATTsL HICJIsE BUNHEHUX HpOCTyHKlB
JIEMOHCTPYIOHH cBoepiaHy AedopMariio MOpaIbHO-eMOLiHHOT cdepu. IxHs 3naTHICTD
70 eMIIaTiiHOI 11eHTUdIKaLli 3 TOTEPIUIUM € 3HUKEHOIO0, 1110 T030aBisie BHYTPIIIHIX
MeXaH13MiB €TUYHOTO rajJbMyBaHHs. BiACyTHICTh €MOLIMHOT CHIBIIEPEKUBATLHOCTI Y
MOETHAHHI 3 PUT1IHICTIO MUCJICHHSI CTBOPIOE YMOBH JJIs CTa01113a11ii aHTUCOIIaThHUX
YCTaHOBOK, BHUIIpaBIaHHs arpecii K COLiaJbHO JOIIJIBHOI peakilii abo HaBiTh SK
croco0y 30epeKeHHs BJIaCHOI T'1JIHOCTI.

Kpim Toro, nedinut pedieKCMBHUX 1 KOMYHIKaTUBHUX HaBUYOK y TaKHX 0Ci0
3HAYHO YCKJAQJHIOE iX YydYacThb Yy THporpaMmax IMCHUXOJOTIYHOI peadumiTalii Ta
pecorianizaiiii, e HeoOX1H1 BUCOKUN PIBEHb CAaMOTI3HAHHS, YCB1JIOMJICHHSI BJIaCHUX

229



PSYCHOLOGY
CURRENT ISSUES, MODERN ACHIEVEMENTS AND INNOVATIONS OF SCIENCE

€MOIlId 1 TOTOBHICTh JO 3MiH. Bynb-sKi CIpoOW 30BHIIIHKOTO BIUIMBY, 30KpeMa
MICUXOKOPEKIIITHOTO YH MEJaroriyHoro XapakTepy, 4acTo 3yCTPid4aioTh BHYTPIIIHIN
omip, sKUA O0a3yeTbCs Ha 3aXHCHOMY 3alleépeyeHHI MPOBUHHU Ta IMEpeKIaJaHHi
BIJIMTOBIIaJTLHOCTI HA 30BHINIHI 00CTaBWHU. TakKuM YMHOM, IMITYJIbCHBHO-arpeCHBHI
M1UTITKA IEMOHCTPYIOTH HE JIUIIE MiIBUIEHUIN PU3UK KPUMIHATBHUX 1M, a i HU3bKY
MIPOTHO30BAHICTh MPOIIECY iX OCOOMCTICHOTO BiAHOBIICHHS Ta COIiaJbHOI IHTETpaIli.

Ileti craH XapaKTepU3YEThCS MOPYIICHHSM 3AaTHOCTI 10 €MOIIHHOT PEeryssimii B
JIOBIOTPUBAJIIM MEPCHEKTHBI, IO TMEPENIKoIKae (PopMyBaHHIO CTaOUIHLHOI CHCTEMH
MOpPaJIBHUX OPIEHTUPIB 1 3HIKYE €()EKTUBHICTh MPEBEHTUBHUX Ta peadlTiTallliHIX
3axofiB. Y pe3ynbrari GopMy€eThbCs 3aMKHEHE KOJIO JIEBIAHTHOCTI, /1€ KO’KEH HOBHM aKT
arpecii MOCHJIIOE eMOIIHHY HEYYTIUBICTh, 3aKPITUIIOE 3HMXKEHY eMIaTiio W 3MIIHIOE
naTepHU KPUMIHAJIBHOI MMOBEIIHKHU K 3BUYHOTO CIIOCOOY pearyBaHHs Ha (pycCTparliro
a00 KOH(ITIKT.

Y comianbHO-TICUXOJIOTIYHOMY KOHTEKCTI arpecuBHa IMIYJIbCUBHICTh HE
OOMEXKY€ETbCSI  paMKaMU  1HAUBIAYaJbHOI  OCOOMCTICHOI  XapaKTEpUCTHUKH, a
MEPETBOPIOETHCS HA COIIATbHO 3aCBOEHHM MAaTEPH MOBEMIHKH, SIKUH 3aKPITIIIOETHCS Y
MeXax TEBHUX MOJOADKHUX CYOKympTyp. Taki CyOKyJnbTypHI  yTBOPEHHS
(YHKIIOHYIOTh SIK CEPEIOBHILA COL[IaJIbHOTO HABYAHHS, A€ arpecis, JeMOHCTPAaTUBHA
CUJa, €MOoIliilHa HecTaOUIbHICTh Ta TOTOBHICTh 1O PHU3UKY HAaOyBalOTh CTaTyCy
NPUIUHATHUX 200 HaBITh NPECTIHXKHUX (POpM camoBUpakeHHs. [[i1ITKH, 1HTErpoBaH1
y TOJI0H1 CHIJILHOTH, BIATBOPIOIOTH arpeCUBHI peakxiii He Jiuiie K GopMy 3aXHUCTY, a
K CHUMBOJI JIOSUIBHOCTI, CHJIM Ta COLIAJIbHOI NpPHUHAJIEKHOCTI. BOHM MOYMHAIOTH
OTOTO’KHIOBATH €MOIIIMHE PO3/ApaTyBaHHS YU BOPOXKICTH 13 MPOSIBOM MYKHOCTI a0o
BHYTPIIMIHBOI CBOOOAM, IO TMOCTYTNOBO HIBEIIOE MOpaibHI Oap’epw W HOpMaizye
HACUJIbHUIIbKY TIOBEIIHKY Y MI)KOCOOUCTICHUX CTOCYHKaX.

TonepaHTHICTB 70 arpecii, BIacTHBa IEBHUM MIKPOCOILIAJIbHUM TpyIiaM, CTBOPIOE
CepeoBUIIIE, Y SIKOMY JICBIaHTHI JI1i CIPUUMAIOTHCSA SIK COLIAJIBHO JOIIbHI 00 HaBIThH
HEOOX1AHI M1 MmiATpuMaHHs crarycy. CamMe TOMy MIJUIITKM 3 BUCOKUM pPIBHEM
arpecHBHOI IMIYJICUBHOCTI OCOOJIMBO BpPA3jiMBl A0 BIUIUBY TaKUX CHUIBHOT, ajpKe
iXHS TOBEIHKA 3HAXOAWTh MHIATBEPIKEHHS 1 MIAKPIIUIEHHS Y CHCTEMI TIpPyHOBHUX
LIHHOCTEU. ATpPECHBHICTh TOYMHAE (PYHKIIIOHYBAaTH SIK MEXaHi3M COLIaJIbHOI
1HTEerpatii, a eMoLiifHa JAUCPETysIis CTae HEe JMIIEe BHYTPIHIM aedinuToM, a i
IpPyHNoOBOI0 HOPMOIO, SIKa MIATPUMYETHCS Yepe3 MO3UTHUBHE MIIKPIMJIEHHS BiJl
OJTHOJTITKIB.

B ymoBax 1mudpoBoi corriamizamii mei mporec MOCHIIOEThCS uepe3 crernudivni
MEXaHI3MU MediiHoro BimoOpaxkenHs arpecii. ComianbHi Mepexi, Bi3yalbHi
m1aTGopMu Ta BIICOKOHTEHT CTBOPIOIOTH €(PEKT rimepHopMaltizarii HaCUIbCTBA, KOJIH
arpecMBHa IIOBE/IHKA CTa€ HE TMPOCTO 3BUYHHUM SIBUIIEM, a €CTETU3YETHCH,
POMaHTHU3Y€ThCS M HaBITh Komepuianizyerbes. [1imiTku, nepeOyBarouu y NOCTIHHOMY
iH(dOopMaIiifTHOMY TOTOILl, CTUKAIOTHCS 3 YUCICHHUMH MPUKIaJaMH HACHIbHUIIBKOI
peakiili, sKi TOAalThCcs SK e(EKTHBHI CIOCOOM CaMO3aXHUCTy, BiJIHOBJICHHS
crpaBemIMBOCTI abo camocTBepakeHHsA. Lle crpusie (opMyBaHHIO KOTHITHBHOI
TOJIEPAHTHOCT1 /10 arpecii, 3HWKEHHIO PIBHS €MOLIMHOIO pearyBaHHS Ha MPOSBU
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KOPCTOKOCTI Ta PO3BUTKY MEXaHI3MIB IICUXOJOTIYHOTO BUIPaBAaHHS JI€BIaHTHOT
MTOBEIIHKH.

Taxum 9MHOM, arpecuBHA IMIYIBCUBHICTh Y MOJIOJIKHOMY CepeoBHILI HabyBae
KOJIEKTUBHOTO, COI[IaJIbHO OIOCEPENIKOBAHOIO XapakTepy. Bona Oinmpine He €
BUHATKOBOIO BJACTHBICTIO 0OCOOM, a TEPETBOPIOETHCS HA €JIEMEHT TPYIOBOi
IICHTUYHOCTI, IO MATPUMYETHCS CUCTEMOIO KOMYHIKaTUBHHUX 1 BI3yaJIbHUX CUTHAJIIB.
EmomiiiHa aucperynsiis B TakuX yMOBaXx BHCTyHa€ HE JUIIE HACHIIKOM
IHIMBIAYaJIbHOI TICUXIYHOI HE3pUIOCTI, a ¥ MPOAYKTOM COIIaJIbHOTO HaBYaHHS,
3aKpIMJICHOTO Yepe3 MOBTOPIOBAHE MO3UTHUBHE M1 IKPIIUICHHS, ITyOJI1YHEe CXBaJICHHS a00
BIpTyaJbHy MNOMYJSpHICTh. lle cTBOpIOE€ HOBHI THIT COLIAIBHO-TICUXOJIOTIYHOTO
PHU3HKY, JIe MeXa MK BHYTPIIIHIM €MOILIMHUM PO3JIaJIoM 1 30BHIIITHBOIO JICBIAHTHOIO
HOPMOIO CTHUPAETHCA, a arpecis ctae (OPMOIO COIIAIBHOTO KaIiTally y CepPeIOBHIII],
IO MiITPUMYE JIECTPYKTUBHI CLIEHApP1i MOBEAIHKHU.

3 omiALy Ha 1e, TOCHIKEHHs 3a3HaueHuX (PEHOMEHIB Mae OyTH CIIPSIMOBAHE HE
JUIIE Ha BUSABJIEHHS KOpPENSLIA MDK arpecUBHICTIO, IMIYJIbCUBHICTIO Ta
KPUMIHAJIBHOIO TOBEAIHKOIO, @ ¥ Ha PO3KPUTTS COLATbHO-IICUXOJOTTYHUX
MEXaHI3MIB, 110 MIATPUMYIOTh iXHIA B3a€MO3B’SI30K. BaKJIMBO BpaxoByBaTH PIBEHb
PO3BUTKY €MOIIMHOTO 1HTEJEKTY, 3aTHICTh A0 pedreKcii, 0COOIUBOCTI MOPaIbHOI
coliami3anli Ta Xxapakrep ciMelHuX B3aeMuH. [IpodinakTruna pobora mae O0a3yBaTucs
Ha PO3BUTKY HABHUYOK €MOLIMHOIO YCBIJIOMJICHHSI, TOJEPAHTHOCTI 10 (ppycrpaii,
(hopMyBaHHI KOTHITUBHUX CTPATET1i KOHTPOJIIO TOBEIIHKHU Ta COLIAIbHO MPUMHITHUX
CIOC001B BUPKCHHS EMOIIIH.

[TizmcymoBy104H, MOYXHA CTBEPXKYBAaTH, 1[0 arpeCUBHA IMITYJILCUBHICTH 1 €MOII1HA
JUCPETYIIALlisl CTBOPIOIOTH B3Aa€EMOMIJICUIIOIONY CHUCTEMY PU3HKY, SIKa 3HHXKYE
3MIQTHICTh MiJITKa a00 MOJIOAO0I 0COOM 10 aJeKBAaTHOTO €MOIIIHHOTO pearyBaHHs,
MiJBUILYE TOJEPAHTHICTh [0 HACHUJIbCTBA M BOAHOYAC CIIOTBOPIOE CIPUHHATTS
COIIaNbHOI PeaNbHOCTI. [XHil cyKynHuii BB GOpMye CBOEPIAHMI ICHXOIOTiUHHIA
npodiib MiABUIIEHOI KPUMIHOT€HHOI BpPA3JMBOCTI, A€ IMIYJIbCHUBHICTH 3a0e3Meuye
IIBUJIKY pEaKiiito 0e3 OI[IHKH, a eMOLIiiHa JUCPerysiis mo30aBiisie 0co0y MOKIUBOCTI
KOHCTPYKTUBHO OIaHyBaTH BiacHi ctaHu. Came Ileil KOHTHHYYM € KIIOYOBHM Y
PO3YMIHHI MPUYMH PaHHBOI KPUMIHAJIBHOI MOBEIIHKM Ta MOTpeOy€e KOMIUIEKCHOI
MCUXONPOPUIAKTUYHOI, OCBITHBOI 1 COLIIAJIBHO-TICUXOJIOTTYHOI IHTEPBEHLIII.
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T'EHJIEPHI BIIMIHHOCTI Y BUKOPUCTAHHI
KOIITHT-CTPATETTHA TA IX 3B’SI30K I3 PO3BUTKOM
MPO®ECIMHOTO BUTOPAHHS CTYAEHTCBKOI
MOJIOII

Jlyyeuxko Auseccanapo Ilaouo,

3100yBay 2 Kypcy MaricTparypH,

rpymu [1C 5/24 M1

KuiBChKHii YHIBEpCUTET IHTEICKTYalbHOI BIACHOCTI Ta MpaBa

['enngepHi BIAMIHHOCTI y BHKOPUCTaHHI KOIIHT CTpaTerii Ta iX 3B’S30K 13
PO3BUTKOM MpPOQECIHHOTO BUTOPAaHHA CTYAEHTCHKOI MOJIOAl CTAHOBIATH OAHY 3
HalOUIbII aKTyaIbHUX 1 CKJIAJJHUX TPOOJIEM CYHaCHOI ICUXOJIOTTYHOI HAYKH, OCKIJIbKH
nporec npodecioHanmizallii Ha paHHIX eTanax He OOMEXKYETbCS JUIIEe HaOyTTsIM
TEOPETHUYHUX 3HaHb, a nepeadadae GOpMyBaHHS BHYTPIIIHbOI KAPTUHU MaOyTHBOI
npodeciitHoi poJi, IHTerparlito 0COOUCTICHUX OYiKyBaHb 13 COLIIAJIbBHUMU BUMOTaMHU Ta
ajanTalilo J0 1HTEHCUBHUX KOTHITUBHMX 1 KOMYHIKATUBHMX HaBaHTaXKCHb.
CTyJneHTChKHI BIK € CEHCUTUBHHUM TIE€pPIOJIOM  CTaHOBJICHHS mpodeciitHoi
IZICHTUYHOCTI, Y MeXaX SKOro Oy/b-siKI CTPECOreHH1 YNHHHUKH, TaKl SIK KOHKYPEHIs
3a aKaJIeMiuHl JOCATHEHHS, MOCTIHHE OLIHIOBAHHS, BIJCYTHICTh CTIMKUX TapaHTIN
npodeciitHoro MaitOyTHROTO, HECTAOLITBLHICTh COIIaIbHO-€KOHOMIYHOTO CepeIOBUIIA
Ta HEOOX1IHICTh MOEJHYBATH HAaBYAIBHY JISJIBHICTH 13 YACTKOBOIO 3aMHSATICTIO 200
CiMEHUMHU OOOB’SI3KaMH, CTalOTh Tpurepamu GOpMyBaHHS XPOHIYHOTO €MOIIHHOTO
BUCHAKEHHS. Y IIUX YMOBaX BHUKOPHUCTAHHS €(PEKTUBHHX a00 HEe()hEKTUBHUX KOMIHT
CTpaTeriii BU3HAYA€ HE TUIbKU CTYIIHb Cy0’ €KTUBHOIO 0JIaromnojayyysi CTyJIeHTa, a i
pPIBEHb CTIMKOCTI 10 NpO(deciiiHOro BUTOpaHHS SIK 10 CUCTEMHOIO CHHIPOMY, IIO
OXOIUTIOE €MOLIMHUM, MOTHUBAUIWHUNA, MOBEAIHKOBUW 1 I[IHHICHO-CMHUCJIOBHUI pIBHI
MICUXOJIOTTYHOTO (DYHKIIIOHYBaHHS.

Ha paHHIX eranax BXOMKEHHs B MpogeciiiHe cepeloBUILE CTYACHTH CTUKAIOTHCS
3 YUCJICHHUMHU BUKJIMKAMHU, 110 TIOB’sA3aH1 3 HEOOX1HICTIO BiAMOBIATH OY1KYBaHHSIM
3HAUYIIMX I1HIIMX, HacaMIlepe]] BHKIaaayiB, OaTbKiB, MallOyTHIX pOOOTOMABIIB 1
cycmiibcTBa 3aranioM. Llel THCK akTUBI3ye BHYTPIIIHI MEXaHI3MH CaMOpPEryJsilli Ta
CaMOKOHTPOJIIO, OJHAK PECYpCU TMCHXIKH € OOMEXKEHHMH 1 caMe XapakKTep KOIIHT
MOBEIIHKA BU3HAYAE, YU 3MOXKE OCOOUCTICTh TpaHC(HOPMYBATH 30BHIIIIHI CTPECOPH Y
CTUMYJHM DPO3BUTKY, YM BOHHU CIPHUYMHATH MaJiHHSA aJalTHUBHOTO MOTEHI{ANy Ta
nepexin y ¢azy eMOIIHOTO BUCHAXKEHHS. Y CTYJIEHTIB (POPMYIOThCS CTIMKI MO
pearyBaHHsI Ha CTPECOBI CHUTYyallii, sIKi BU3HA4YalOTh HE JIMIIE iXHIO MCHXOJOTIUHY
aJanTUBHICTb, aji€ ¥ CTYMNIHb BPA3JIUBOCTI JI0 CUHAPOMY MpOo(deciiiHOro BUrOpaHHs,
1[0 MPOSBISAETHCA Y BIAYYTTI BHYTPIIIHBOI CIyCTOLMIEHOCTI, PEAYKIIli OCOOUCTICHUX
pecypciB, NOPYIIEHHI MOTUBALIIMHOI CTPYKTYPH, JI€BaJIbBallli JOCSITHEHb, (POPMYBaHHI
HEraTUBHOTO CTaBJIEHHS A0 MPOoQeciiiHOi AIsTTBHOCTI Ta BIACHOI KOMIIETEHTHOCTI.

CyyacHl eMmIipu4Hi  JOCHDKEHHS  MIATBEPIKYIOTh, 10  (opmMyBaHHs
npodeciitHOro BUTOpaHHA Yy CTYJIEHTIB Ma€ COLIAJIBHO JI€TEPMIHOBAHUM XapakTep, 1
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KJIIOYOBY pOJIb Y ILIBOMY IMpOIECl Bifirpae came TeHAepHu BuMip. ['eHaep He
3BOJUTHCS 10 OI0JOTIYHHMX BIAMIHHOCTEH, @ OXOIUTIOE COLIOKYJIBTYPHO c(hOpMOBaHi
OUIKyBaHHS, MOJENI TOBEIIHKH, HOPMAaTHBHI1 CIIEHapil YCHIIIHOCTI 1 XapaKTepHi
dbopmu pearyBaHHs Ha (pycTpaliro Ta ctpec. YoI0BIKHY 1 )KIHKH T€MOHCTPYIOTh Pi3HI
CTparTerii moJoJaHHs TPYIHOIIIB, 0 3yMOBIIIOE HEOAHAKOBI TpaeKTOpii (hopMyBaHHs
MICUXOEMOIIIMHOTO BHCHaXXeHHS. JKiHKM, OpIEHTYIOUMCh Ha IHTpalCUXiuHE Ta
MDXOCOOHCTICHE ONPALIIOBaHHSI CTPECY, YACTIIIE 3aCTOCOBYIOThH EMOIIIHO (hOKyCOBaHi
KOITIHT CTpaTerii, Takl SK MOIIYK COILalbHOI MATPUMKHU, caMopedieKcis, eMIaTiiHe
00roBOpeHHs MpOoOJeMH, 10 B KOPOTKOCTPOKOBIN MEPCIEKTUBI CHPUSIE 3HUKEHHIO
HANpyru, aje B JOBrOTPUBAIIN JHUHAMII MOXE MOCUIIIOBAaTH PU3UK (POpMyBaHHS
BUTOpAaHHS Yepe3 IOCTiIMHE eMolliiiHe MepeBaHTaKeHHA. YOJOBIKM kK CXUIIBHI J0
BUKOPHUCTAHHS MPOOJIEMHO OPIEHTOBAHOIO KOIIIHTY, IO TlepeAdavae KOHIICHTPAIIiIo Ha
BUpIIIEHH] 33/1a4l Ta IParHeHHs 30eperTH KOHTPOJIb HaJl CUTYaIll€l0, OHAK 32 YMOBU
XPOHIYHOTO CTPECY BOHU YACTO MEPEXOIATh JO CTPATET1d YHUKHEHHS, pallioHai3aIlli,
€MOIITHOr0 JUCTAaHI1I0OBaHH, IO (POPMYE MIATPYHTS sl PO3BUTKY JI€TIepCOHaNI3alli
Ta peaykuii npodeciitHoi MOTUBALI.

CTpecoreHHICTh CTYJIEHTCHKOTO CEpPEAOBHINA TAaKOXK IMIJCUIIOETHCA €(EKTOM
COLIIAJIBHOTO TOPIBHSHHS, IKUHM BIUITMBA€E HA (POPMYBaHHS CAMOOLIIHKY Ta NpodeciitHOoi
BMEBHEHOCTI. JKIHKM OUIBII YYTJIMBI 10 OLIHHUX CYJKEHb 3 OOKY COIIaJIbHOTO
OTOYEHHS, 110 CIPUYUHIOE MIJBULIEHY €MOLIWHY pPEAKTUBHICTh y BIAMNOBIAb Ha
KpUTHUKY a00 HEBIAMOBIJHICTh OYIKYBaHHSM, y TOM dYac $K YOJOBIKM YacTille
JE€MOHCTPYIOTh 30BHILIHIO €MOLIMHY CTPUMAaHICTh, ajlé BHYTPIUIHBO HAKOIMUYYIOTh
HaIpPYyKEHHsI, AKE MPOSBISIETbCS YEpe3 BTPATY CEHCY Ta 1HTEpecy 0 MpodeciitHOro
po3BUTKY. B 000X Bumnagkax (GopMyrOThCS Pi3HI MIJISAXU A0 €MOIIHHOTO BUCHAKECHHSI,
3yMOBJIEHI HE MPUPOJHUMH BIJIMIHHOCTSIMH, a COIIIAJIbHO HaB’S3aHUMU MaTepHAMU
pearyBaHHSI.

TakuM YMHOM, JOCIHIIKEHHS T€HJIEPHUX BIIMIHHOCTEW y BHUKOPHUCTAHHI KOIIHT
cTparerii HaOyBa€ KIIIOUOBOI'O 3HAYEHHS JUIsl TIMOLIOTO PO3YMIHHS MEXaHI3MIB
PO3BUTKY MpodeciiHOro BUTOpaHHS CTYJIEHTChKOI MoJsiofi. BoHo pae 3mory
11eHTUIKYBaTH crneuu@iydl (akTopu pU3MKY, MPUTAMaHHI PI3HUM TIE€HIAEPHUM
rpynaM, Ta po3poOMTH LUIbOBI NCUXONPO(PUIAKTUYHI MPOTpaMu, COPSAMOBAHI Ha
MIJBUIIICHHS CTPECOCTIMKOCTI, PO3BUTOK aJalTHUBHUX KOMIHT CTpaTerii Ta
(bopMyBaHHS TCHUXOJIOTIYHOI TOTOBHOCTI 0 MPOQeciiHOl MIAIBHOCTI B YMOBax
BHCOKO1 HEBH3HAUYCHOCTI Ta KOHKYPEHIIIi.

JKinku B yMOBax akageMIgyHOTO Ta MPO(eCifHOTO CTPECy YacTillle 3aCTOCOBYIOTh
EMOIIIITHO OPIEHTOBAH1 KOMIHT MOJIET, 1[0 TPYHTYIOTHCS Ha IPArHEHHI 10 eMOIIHHOT
MIATPUMKH, COINIATBHOTO KOHTAKTy Ta BepOalbHOI a00 HeBepOambHOI eKcrpecii
BJIACHUX TEPEKUBaHb. Taka CTpaTeris MOBEIIHKH TOB’S3aHa 3 OCOOJMBOCTSIMHU
comiaiizauii, y Tmpoleci $KOi KIHOK 3 JWTUHCTBAa OpIEHTYIOTb Ha TYypOOTY,
€MIMATIHHICTh, Yy TIUBICTH 10 MOTPEO 1HIIUX 1 BUPAKEHHS EMOIIH, 1110 B TIOAJBIIOMY
(dbopMye TEHIEHIII0 0 IHTPANICUXIYHOTO OMpAIlOBAHHS HANpPYrd Yepe3 COLaIbHY
B3a€MO/1110. EMOLIIITHO Opi€eHTOBaHMI KOMIHT nepeadaydae MolyK MATPUMKH 3 OOKY
3HAUYHIMX OCI0, MparHeHHs A0 PO3yMIHHS, CHIBUYTTSA 1 MIATBEPIKEHHS BIIACHOI
IIHHOCT1 y CHUJIBHOTI. 3 OJHOTO OOKY, 11€ 3a0e3neuye MBUIKE 3HIKEHHS IICUXIYHOTO
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HaIpy>KEHHS, CTBOPIOE 10310 Oe3MeKu, CTabum3ye eMOLIMHUN CTaH 1 Jomomarae
THMYACOBO BITHOBUTH BiTUYTTSI KOHTPOJIO HAJ CUTYAIII€l0, ajie, 3 iHIMOoro 00Ky, Taka
CTpaTerisi Ma€ MOTEHIIHHO PU3NKOBAHUHN XapaKkTep, OCKUIBKU POpPMYE 3aTIeKHICTD BiJ
30BHILIHIX JHKEpeI MATPUMKHU, CXBAJICHHS 1 MPUUHATTS. Y BUIAAKaX, KOJIU COIliaTbHE
CepelOBHILE HE HAJa€ OUIKYBaHOTO E€MOIIIHOrO BIATYKYy abo JIeMOHCTpY€
OaiiyKicTh, BUHUKa€ ()EHOMEH BTOPHHHOI TpaBMaTH3allli, KU MiJACUIIIOE CTpec,
MIPOBOKYE MOYYTTS CAMOTHOCTI, HEKOMIIETCHTHOCTI, BHYTPIIITHHO1 HEMOBHOIIIHHOCTI Ta
3HIKYE 3JJaTHICTh O CAMOPETYJISIIII.

[TocTiiiHe eMolliifHe 3aJlydeHHsS 10 CHUTyallli TepeKMBaHHS HEBAA4, CTpaxy
KPUTHUKHU a00 OIIHIOBAHHS CTBOPIOE HAaJIMIPHE HaBaHTa)KEHHs Ha a)eKTUBHY chepy Ta
3YMOBJIIOE€ XPOHIYHY AaKTHBAIlll0 KOTHITUBHMX cXeM ypasiauBocti. L1 cxemwu
IOPOSIBIISIIOTBCA Y CXWJIBHOCTI A0  KartacTtpodizaiii  Mmojii, HaaMIpHOTO
CaMO3BHHYBAauU€HHS, TinepieHTUdIKAIll 3 BIACHUMH MOMIIKAMU Ta BHYTPIIITHBOMY
MepeKOHaHH1 y HEOOX1THOCTI MOCTIHHO JOBOAWTH BIIACHY KOMIIETEHTHICTh. Taka
MICUXOJIOTIYHA YCTaHOBKa (JOPMY€ 3aMKHEHE KOJIO €MOIIITHOTO BUCHAXKEHHSI, KOJIU
HaBITh HE3HAYHI HEB/IA4l CIPUUMAIOTHCS K 3arpo3a BJIACHIA CAaMOLIHHOCTI, & YCIIXH
HE NPHUHOCATH BIAYYTTS 3370BOJIEHHS Yepe3 TIJIMOOKO BKOpPIHEHE BIIUYTTA
HegocTatHOCTl. Lle mpu3BOAUTH 10 MOCTYNOBOIO 3HHMKEHHS PIiBHSA CyO’€KTHBHOIO
0J1aronoayyysi, BAHUKHEHHS CTaHy €MOLIMHOI CITyCTOIIEHOCTI Ta BTPaTH BHY TPIIIHbOI
MOTHBALII 0 HABYAJIbHOI 00 MPOQECiiHOT AISUTBHOCTI.

Oco0OnmuBO HEOE3NMeYHUM JUIsl JKIHOK € TO€JHAHHS EMOIIWHO OpIEHTOBAHOTO
KOITIHTY 13 BHUCOKMM pIBHEM EMIIATIHHOCTI Ta BHYTPINIHBOI BiJMOBIJATBHOCTI 3a
€MOLIIMHUN CTaH IHIIMX. Y TaKOMY BHUIMAJIKy CTYJCHTKAa HE JIMILE NEPEKUBAE BJIACHI
TPYAHOIII, aje W IHTPOEKTYE MPOOIIEMH OTOUYCHHS, IO TPU3BOUTH IO HAKOTTUYCHHS
aeKTUBHOTO HABAHTAXEHHS 1 3HWKEHHS EHEPreTUYHOTO MOTEHIiamy. Y mpoleci
B3a€EMO/IIT 3 BHKJIaJauaMU, OJHOTPYMHUKAMH a00 kiieHTamu (y pasi MPOXO/KEHHS
MPaKTUKH) BOHA YacTO HAMAraeTbCsi MIATPUMATH TapMOHIIO y CTOCYHKax, HaBITh
I[IHOI0 BJACHOTO €MOI[IHHOTO KOM(OpTYy, IO MOCTyHnoBO (hOpMy€ YCTAaHOBKY Ha
caMOMoOKepTBY. Takuil MeXaHi3M MCUXOJOTTYHOTO (DYHKIIOHYBAaHHS CTA€ MIATPYHTAM
IUTSl PO3BUTKY €MOLIIMHOTO BUTOPAHHS, OCKIJIbKA €HEPTisl BATPAYAETHCS HA MIATPUMKY
30BHIIIHBOI CTA0IBHOCTI, TO/I1 SIK BHYTPIIIHI PECYPCH HE B1THOBIIOIOTHCSI.

Bucokuii piBeHb €MOIIHHOI BKJIIOYEHOCTI TOEJHYETHCS 13  COIaJIbHOIO
YYTIUBICTIO JIO OLIIHHUX CYJI’KEHb, 1110 MMOCUIIIOE 3aJIEKHICTh Bl 3BOPOTHOTO 3B’ SI3KY
Ta crnpuse (GopMyBaHHIO HECTIHKOi camooliHku. bynb-sfika KpuTHKa, HaBITh
KOHCTPYKTHBHA, MOK€ CIPUMMATHCh SIK 3arpo3a BJIACHINM 1IEGHTUYHOCTI, a HeBJa4a —
K MATBEP/KEHHS BJIACHOI HecmpoMoxHocTi. Ile ¢opMye craH mepMaHEHTHOTO
BHYTPIIIHHOTO KOHTPOJIO, KOJU CTYACHTKA IMOCTIHHO OIlIHIOE ce0e ounMMa IHIIUX,
HaMararo4yuch BIJIMIOBIATH YHCICHHHM COIIAJIBHUM CTaHAapTaMm. Taka cTpaTeris
CIOPUYHUHSE TPUBAY EMOULIHHY Hampyry, II0 MOCTYHNOBO MEpexoauTh y dazy
MICUXIYHOTO  BHCHAXKEHHS, XapaKTepU3ye€TbCsl  BTPATON  BIQUYTTA  PaJlOCTi,
CIIOHTAHHOCTI, IHTEPECY /10 HABYaHHS Ta B3a€EMOIi, 1, 3pelIToro, GopmMye OAUH 13
KIIACUYHUX CUMIITOMIB CHHAPOMY BUTOPaHHS — €MOI[iHE CITyCTOIIICHHS.

TakuM 4YuHOM, eMIarTiiiHa CHOPSMOBAHICTb, MIJABUIIEHA Pe(IEKCUBHICTb,
Opi€HTaIlisl Ha MDPKOCOOMCTICHY TapMOHIIO Ta MPArHeHHs JI0 COIIabHOTO CXBaJICHHS
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CTalOTh KOMIIJIEKCOM OCOOMCTICHUX YMHHHUKIB, IO MiJBUIIYIOTh PU3UK €MOIIIHHOIO
BUTOpPAHHS Y CTYJIEHTOK, OCOOJHMBO B THX, XTO HABYAETHCSA 3a CIEIIATbHOCTSIMHU 3
BHCOKMM pIBHEM KOMYHIKaTHBHOI B3a€MO/Ili, TICHXOJIOTIYHOI BiAMOBIJAJIBHOCTI Ta
MOCTITHOTO KOHTAKTY 3 JIOABMHU. ¥ KOHTEKCTI Mpodecii, MoB’a3aHUX 13 JOTIOMOT OO
THIITNM, TAKHX SIK TICUXOJIOT'1s1, TIeJlarorika, coliajibHa pod0oTa Yu MEeIUIINHA, IIEH PU3UK
3pOCTa€e €KCIIOHEHIIIMHO, OCKUIbKH €MOIlifHA BKIIOYEHICTh Y MEPEKMBAHHS 1HIINX
ctae He Jume npodeciiiHo HEOoOXITHICTIO, a W YacTHHOK OCOOMCTICHOI
1IeHTHYHOCTI. TpuBana BIJACYTHICTh OajlaHCy MDK €MOILIMHOI BiJJayelo Ta
PECYpPCHUM BIJTHOBJICHHSIM MPU3BOAUTH O 3HIKCHHS aJanTaliiHOTO MOTEHLIaly,
penykKiii OCOOMCTICHUX pecypciB, yTpaTh ceHcCy TpodeciiiHOi isSIbHOCTI Ta
3pOCTaHHS PIBHS TICHXOEMOIIHHOI BTOMH, IO Yy MIJICYMKY (OpMy€e MOBHOIIIHHY
KapTUHY TpoQeciHHOro BHUTOpaHHA 3 yciMa ii KOTHITUBHUMH, EMOIIIMHHMH 1
MOBEIIHKOBUMH KOMIIOHEHTAMH.

YomnoBiky OUIBIIOD MIPOI0 OPIEHTYIOTHCS Ha MPOOJEMHO IIEHTPOBAHI KOMIHT
CTparerii, MO IPYHTYIOTbCA Ha pALIOHAJBHOMY aHaji3l CHUTyalli, IParHeHHl 0
KOHTPOJIIO HaJ[ 30BHIMIHIMM YMOBaMH Ta MOOUII3alli BHYTPIIIHIX PECYpPCIB 3a1JId
JIOCATHEHHS] KOHKPETHOTO pe3ynbTary. Takuil CTWIb TOBEIIHKH MPOSBISETHCS Y
MparMaTHYHOMY TMIAXOAl JIO0 BHPIMIEHHS TPYAHOLIIB, MiHIMI3alli €MOLIMHOIO
KOMIIOHEHTa Ta OpI€HTalli Ha 10, II0 Ha MOYAaTKOBUX eTamax MpodecioHam3anli
3a0e3neuye BHUCOKY CTPECOCTIMKICTh 1 CTBOPIOE BpPa)KEHHS aJaNTHUBHOI INEpeBard.
[Ipote 3a yMOBH TPUBAJIOTO BILTUBY CTPECOIN€HHUX YMHHUKIB Ta HEYCHIIIHOCTI CIIPO0
3MIHUTH CHUTYyaIlll0 BIAMOBIZHO JIO BJIACHUX OYIKyBaHb II€H KOIIHI CTHJIb
TpaHCHOPMYEThCA Y J€3aJanTUBHI MOJENI, II0 XapaKTepU3YIOThCS JEBIallI€l0
MOTHUBAIIIMHO-BOJILOBOI Cepr Ta TMOCTYNOBUM BHUCHAKEHHSM TICUXOJOTIYHUX
pecypciB. Y TakoMy BUNAQAKy MpOOJEMHO OpPIEHTOBAHUN KOMIHT BTpadyae
e(eKTUBHICTD 1 IEPEXOJIUTh Y CTpATETii YHUKHEHHS, EMOI[IHHOTO BIJICTOPOHEHHS 200
JIECTPYKTUBHOTO CaMOCTBEP/KEHHS 4epe3 JAEMOHCTpAlil0 CHIIM, JOMiHYBaHHS Ta
MPUHIKEHHS 3HAYYIIOCTI JIsNIBHOCTI. BHACHIOK IIbOTO y YOJIOBIKIB (hOPMYETHCS
(eHoMeH MpoQeciiHOTO LHHI3MY, SKHM MNpPOSBIAETHCA Y 3HELIHEHHI HaBYAJIbHOI
TUSJIBHOCT1, 3HMDKEHHI EMIIaTIfHOTO 3ajlyyeHHsl, HEraTuBI3MI Yy CTaBJICHHI [0
COLIIAJIBHOTO OTOYEHHSI Ta €MOIIHIA MNPUTYIUIEHOCTI, 110 € OJHUM 13 TPOBIAHUX
KOMITOHEHTIB CUHJIPOMY MPOQECIHHOTO BUTOPAHHS.

KOrHiTUBHUI BUMIp YOJIOBIYMX KOIIHI CTPATErid JEMOHCTPYE TEHIACHIIIO 0
parioHam3aiii BHyTPIIIHbOI HANIPYTH, KOJU €MOIIHI MepeXUBAHHS BUTICHIIOTHCA
ab0 TPUXOBYIOTHCS 3a JIOTIYHUMHU KOHCTPYKIISIMHU, SIKI 3HIXKYIOTH CyO’€KTHBHE
BIUYTTS  BIAMOBIAAJIBHOCTI 3a  pe3yiabTaT. Takuii MexaHI3M 3a0esneuye
KOPOTKOTpUBaJIe 30€peKEHHs TCHUXOJOTiYHOi CTaOUIBHOCTI, ajie BOJHOYAC
MPU3BOUTH /10 BHYTPIIITHBOI 130711111, 1110 HE JO3BOJISIE Cy0’ €KTY OTPUMATH COIliaIbHY
91 eMOIlIHHY TATPUMKY, HaBITh KOJIM BUHUKAE KPUTHYHA MTOTpeda y pO3BaHTAKEHHI
ncuxikd. [IpurHideHHs eMOLIMHOro JOCBILYy CTBOPIOE KyMYJISITUBHUM e(eKT
MPUXOBAHOTO TICUXOJIOTIYHOTO TEPEHAIPYKEHHS, SIKE HAKOMUUYYEThCS Yy (opMi
JATEHTHOTO CTPECY, HE YCBIIOMJIFOBAHOTO HA PiBHI 1I0JIeHHOT peduiekcii. [loctynoBo
11€ IPU3BOJIUTH 0 CTaHy aQEeKTUBHOT TYIIOCTI, KOJIM 3/IaTHICTh MEPEKUBATU MO3UTUBHI
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eMOIIIi 3HUKYETHCS OJTHOYACHO 3 MIABUILECHHIM JAPATIBIMBOCTI, BHYTPIIIHLOI arpecii
Ta GpycTpaliifHOT HETOJIEPAHTHOCTI.

HaBeneHi 0coOGIMBOCTI KOMIHT MOBEAIHKK YOJIOBIKIB (POPMYIOTH CHEHU(pIUHUNA
NaTepH PO3BUTKY MPO]eciifHOro BUTOPaHHS, SKUI BIAPI3HIETHCA HE MOCTYMOBUM, a
CTpUOKOMOIIOHNM XapakTepoM. 30BHI CTYJAEHT MOXE IE€MOHCTPYBaTH CTaOUIbHICTD,
BIIEBHEHICTh Ta aBTOHOMHICTb, OJTHAK BHYTPIIIHE MTEPEHABAHTAXXECHHS, IOMHOXKEHE Ha
YHUKHEHHSI €MOIIITHOTO CaMOBUPAXKEHHS, IPU3BOJIUTH JI0 PANTOBOI JEKOMIICHCAIIIT,
sSKa TMPOSBISIETBCA y PI3KOMY TaJiHHI MOTHBAllli, KOTHITHUBHIN jJe30pranizariii,
3HUKEHHI MPOAYKTUBHOCTI Ta BUHUKHEHHI MACHUBHO arpeCHBHUX (HOPM TOBEIHKHU.
Takuit TUIT BUTOpaHHS Ma€ BUCOKUM PiBEHb IICUXOJIOTIYHOT HEOE3IEeKH, OCKIIBKH BiH
CYNPOBOIKYETHCSL BTPATOI0 CEHCY HaBYAIbHOI JISTIHOCTI, BIIUY>KEHHSIM BiJ] TPYIIH,
€MOIIIITHOIO 130JIALI1€0 Ta 3POCTAHHSAM ayTOArpEeCUBHUX TEHICHIIIH, 1110, Y CBOIO YEpry,
HEraTUBHO BIUIMBA€ HA COLIAJbHY IHTETPOBAHICTh 1 MpodeciiiHy camopeanizallio
CTYJCHTCHKOI MOJIOII YOJIOBIUOi CTaTi.

KitouoBe 3HaueHHs y mporeci (opmyBaHHS NPOQPECIHHOTO BUTOpPaHHS Mae
XapaKkTep KOMIHI CTpaTeriii, OCKUIbKM CaMe€ BOHU BHUCTYIAIOTh PEryJIATOPAMHU
€MOIIHHOr0 TOHYCY, KOTHITUBHOTO KOHTPOJIIO Ta MOTHMBALIMHOI CIPSIMOBAHOCTI
O0COOHMCTOCTI Ha TJII XPOHIYHOTO CTpecy mpodeciiiHoro craHoBieHHs. KomiHr He €
JUIIE pEeakll€l0 Ha 30BHINIHI TOJIPA3HHUKH, a SBIsE COOOK CKJIAJHY CHUCTEMY
BHYTPIIIHBOI CAaMOpPEryJisilii, 0 1HTErpy€e €MOI[iliHI, KOTHITUBHI Ta MOBEIIHKOBI
MEXaHI3MM ajamnraimii. Y CTYIEHTChKOI MOJIOJI Il CTpaTerii  BiIrparoTh
dbyHIaMEHTaIbHY pPOJIb, OCKUIBKM caMe€ Ha eTami mpodeciitHoi ineHTUdiKarii
BII0yBaeTbcs (OpMyBaHHS CTWJIKO CTaBJIEHHS JIO HEBJIA4, TPYAHOUIIB Ta
OI[IHIOBAJILHOTO THCKY, SKHW Ma€ JOBTOTPHBAIl HACHIAKK IS €MOIIMHOTO
OJ1aromoayyds Ta MCUXi4HOT CTIMKOCTI.

l'ennepna cnernudika KOMIHT TOBEAIHKM 3acBIAUYy€ HASBHICTh JBOX PI3HHUX
MoJiesiel TIcuxoJoriyHo1 aganTaiii. JKiHKM TIeMOHCTPYIOTh TE€HIEHIIIIO A0 €MOIIITHO
pedaeKCUBHOTO OIpallOBaHHS CUTYyallli, 30CEpPeIKyIOUd yBary Ha BHYTPIIIHIX
MEepPEeKUBAHHSX, SIKOCTI MI>KOCOOMCTICHUX B3aEMHUH, PEAKLISIX OTOUYEHHS Ta 3HAUYLIUX
CoLllayIbHUX O4YiKyBaHHsX. Taka crpareris 3a0e3neuye BUCOKUU pPIBEHb €MOLIMHOI
BKJIIOUEHOCTI, CHpusie TIIMOOKOMY YCBIAOMIJICHHIO CYO’€KTHMBHOIO JIOCBiAY, OJHAK
BOJHOYAC  30UIbIIyE PU3UK  EMOLIMHOIO  BUCHAXEHHS  4Yepe3  XPOHIUHE
nepeHaBaHTaxeHHs apexTuBHOI cepu. [locTiiiHa moTpeda y couiaibHIi MATPUMII 1
CXBaJICHH1 ()OpMY€ 30BHIIIHINA JJOKYC €MOIIIHOI CTa0lIbHOCTI, 110 POOUTH CTYIEHTOK
OuThIl Bpa3nmuBUMHU A0 (pycTpamii Ta modyTTs mpodeciitHoi HEMOBHOIIHHOCTI Y
BUITAJIKy HECTauyl MO3WTHUBHHX IMIATBEPKCHb IXHIX JOCSTHEHb. BHACTIIOK IHOTO
3aMyCKaloThCsS MEXaH13MH BHYTPIIIHBOT pyMiHallli, CAMO3BUHYBaUY€HHS Ta €MOLIITHOTO
CaMOBHCH)KEHHS, IO CTalOTh TpurepamMu (GOpMYyBaHHS CHHIPOMY EMOIIHHOTO
BUTOpPaHHS.

Ha BigMiHy BIiJ LBOTO YOJIOBIKM BHPA3HO OPIEHTOBaHI Ha KOTHITUBHO
IHCTPYMEHTAJIbHI KOMIHT CTpaTerii, 110 IPYHTYIOThCS HA PALIOHAJBLHOMY aHami3l
MpoOJIEMHOI CUTYallil, CTPYKTYpOBaHOMY MOUIYKY pillIeHb Ta MOOLTI3allii pecypciB AJis
JOCATHEHHS TTOCTaBleHO1 MeTH. Takuii miaxif € eheKTUBHUM JIUIIIE 32 YMOB KOHTPOJTIO
HaJl CUTYAI[I€I0 Ta HAsBHOCTI MOKJIMBOCTI BIUIMBATH Ha pe3yibTaT. [IpoTe 3a ymoB
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HEBU3HAYCHOCT1, HAAMIPHOTO THUCKY a00 HEMOKJIMBOCT1 MTPOTHO3YBATH HACIIJIKH 1IEH
KOMIHT CTHJIb TPAHC(POPMYETHCS Y MEXaHI3MHU KOTHITUBHOT 130711111, TUCTAHIIIFOBaHHS
Ta peayKilii 0ocOOMCTICHOI 3arydeHoCTi. YOJIOBIKM CBIZIOMO 3HWXYIOTh 3HAYCHHSI
€MOLIIIHOTO KOMITIOHEHTY JISTIbHOCTI, 110 TPU3BOAUTS JI0 JeryMaHi3alii mpoQeciitHux
B3a€MMH, BTPATHU IHTEPECY 1 BIAUYTTS BHYTPIIIHBOI MOPOXKHEUl, SIKI € KIIOYOBUMHU
O3HaKaMH PO3BUTKY MPOo(deciHHOTO BUTOPAHHSI.

Oco0mmBoi yBaru 3aciayroBye (DeHOMEH TE€HIEpHO1 aTpuOyIlii MpUYUH HEBAd.
KiHku cXuibHI J0 BHYTPINIHBOI MepcoHidikarlii, cupuiiMaroud HeBAAIMN pe3yJibTat
K JIOKa3 BJIACHOI HEKOMIIETEHTHOCTI, 1[0 AKTUBYE MEXaHI3MU CAMOKPHUTHKH Ta
3aHUKEHHSI CaMOOIIIHKH, IIJBUINYIOYH PIBEHb €MOIIMHOTO cTpaxkaaHHs. HatomicTh
YOJIOBIKA JIEMOHCTPYIOTh 30BHIIIHIO aTpPUOYIIiI0, CXWJIbHI TOSICHIOBATH HEBIAuy
30BHINIHIMH (haKTOpaMH, 110 MiHIMI3y€ eMOIIIMHUN TUCTpeC, ajie OJJHOYacHO (hopMye
(beHOMEH IICHXOJIOTIYHOI BIJCTOPOHEHOCTI Ta 3HWXKEHHS BIJMOBIIAIBHOCTI 3a
pesyabTaTr. CaMe 111 BIIMIHHOCTI BU3HAYalOTh PI3HI TPAEKTOPIi PO3BUTKY CHHAPOMY
BUTOPAHHS: y JKIHOK BIH PO3rOPTAETHCS YEpe3 €MOLIMHE NEepeHaBaHTAXKEHHS Ta
BHYTPIIIHBO OCOOMCTICHHM KOH(JIIKT, TOAl SK Y YOJIOBIKIB — 4Y€pe3 BTPATYy CEHCY
TISUTBHOCTI, PEAYKIII0 IIHHICHOI 3alydeHOCTI Ta IOCTYIIOBE BIIUYKEHHS BiJ
npodeciiiHux 1ieil. ['eHaepHi BIIMIHHOCTI B KOIIIHI CTPAaTerisX, TaKUM YUHOM,
BUCTYMAIOTh HE JIMIIE TOBEAIHKOBUMH OCOOJHMBOCTSMHU pearyBaHHA, a U
dbyHIaMEHTAIBHUMU MEXaHI3MaMu TICUXOEMOIIMHOI JWHAMIKH, SKI BHU3HAYalOTh
SKICTh ajanTalii CTyJAEHTChKOI MOJIOJII 10 MpodeciiHUX BUKIUKIB 1 CTYIIHb 1XHBOT
BPa3JIMBOCTI JJO CUHAPOMY IIPO(HeCIHHOTO BUTOPAHHS.

EMmipuyHi  JOCHIKEHHST TOCHTIIOBHO IIITBEP/KYIOTh HASBHICTh TE€HJICPHUX
PO301KHOCTEH y CTPYKTYpl MpOsBIB MPodeCiifHOTO0 BUTOPAHHS CEPel CTYIECHTCHKOI
MOJIOJZ, IO 3acBIA4y€ pI3HI MEXaHI3MH TICHUXOEMOIIIHHOTO pearyBaHHS Ha
aKaJieMiyHuN cTpec. Y JKIHOK JOMIHYIOUYMMH € TTOKa3HUKH €MOI[IHHOTO BUCHAKCHHS,
Ccy0’€KTUBHOTO BIIUYTTS CIyCTOLIEHOCTI, 3HUKEHHS €HEPreTUYHOro MOTEHIllaly Ta
peAyKIi 0COOUCTICHUX PECypCiB, IO CBIAYUTH PO MPOTPECyOUy BTPATy €MOLIMHOI
BKJIFOUEHOCTI B HaBUaJIbHHI mporec. i1 HUX CHHAPOM BUTOPAHHS TMPOSIBISETHCS
yepe3 adeKTUBHY cdepy, € HAKONMMYCHHS NMePEKUBaHb, OB’ I3aHUX 13 COI[IaIbHUMHU
OUYIKyBaHHSIMH, HEOOXIAHICTIO BIJATMOBIIATH BCTAHOBJICHUM CTaHIapTaM €MOLIMHOT
YyTIMBOCTI Ta MIATPUMAHHS MI)KOCOOUCTICHOT FapMOHIi, TPU3BOAUTH JO XPOHIYHOIO
MEepeHaBaHTAXEHHs NCUXIKU. Takuil TUI pearyBaHHs € B1IOOPAKEHHSM COLIAJIbHO
3aKPITUICHUX HOPM, 1110 BUMAraroTh BiJl KIHKU MTPOSIBY €MITaTIHHOCTI, KOMYHIKaTUBHO1
BIJIKPUTOCTI Ta €MOILIIMHOI 3aly4€HOCT], BHACIIIOK YOr0 BOHA 3MYIlI€HA KEPTBYBATU
BHYTPIIIHHOIO CTAOLTBHICTIO 3a/1J1s1 30€PEKEHHS COIIAIbHUX 3B S3KIB 1 MIO3UTHBHOTO
€MOLIIHOTO KJIiMaTy.

YomnoBiku, HATOMICTh, IEMOHCTPYIOTH ITiIBUINCHI MMOKa3HUKU JETepCcOoHai3aIlii,
10 BUPAXKAETHCS B IUHIYHOMY, EMOILIIMHO BIICTOPOHEHOMY CTaBJICHHI O HABYAJIbHOI
JISUTBHOCTI Ta collialibHOTO oToYeHHs. el heHoMeH XxapaKkTepu3y€eTbesi KOTHITUBHOIO
JUCTAHINAINEI0 Bl TMpeaMeTa HaBUYaHHS, 3HEIIHEHHSIM 3HAUYyIIOCTI aKaJgeMIYHUX
JOCSITHEHb, PEIYKIIEI0 eMIaTii Ta 301IbIICHHSAM CKENTHYHOCTI, 10 € 3aXHCHUM
MEXaH13MOM MPOTU BHYTPIIIHBOTO NEPEKUBAHHS HEBIAMOBIHOCTI BJIACHUM 1/€ajiaM
e(EeKTUBHOCTI Ta KOMIETEHTHOCTI. Taka cTpaterisi (OpMyeTbCs i BILUIMBOM
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HOPMATUBHOTO THUCKY MAcCKYJIHHOCTI, IO JMKTYy€E HEOOXIJIHICTh JIEMOHCTPYBATH
EMOIIIfHy HEBPA3JIMBICTh, CHUIY, CAMOKOHTPOJbL Ta HE3aJEKHICTh BiJl 30BHINIHBOI
HiATPUMKH. Y HUKHEHHSI IPOsBIB ¢J1a0KOCTI a00 MPOXaHHS PO TOTIOMOTY MPU3BOAUTD
0 TOTO, IO CTpeC HE 3HAXOAWUTh aJalTHUBHOTO EMOLIWHOTO BHUXOOY 1
TpaHCHOPMYETHCS Y (DEHOMEH XOJI0THOTO MUHI3MY, SIKUH € JIUIIIE 30BHIIIHIM ITPOSIBOM
ITTMOMHHOTO BHYTPIITHHOTO BUCHAXKCHHS.

TakuM 4MHOM, MeXaHI3MH MPOQECITHOrO0 BUTOpPAHHS Yy CTYAEHTCHKOI MOJIOJI
MaloTh TEHACPHO 3yMOBJIICHHM XapakTep, OCKUIbKM IIOB’S3aHI HE JHIIE 3
IHIUBIAYaJIbHUMH  TICUXOJIOTIYHUMHU ~ OCOOJIMBOCTSIMH, ajieé ¥ 13 COLIaJIbHO
KOHCTPYWOBAHUMH OYIKYBAaHHSMH Ta KyJbTYpHUMU HOpMamu. JKiHKU MepexKUBAIOThH
BUTOpPAHHA SIK BHYTPIIIHIO JpamMy €MOIIHOTO MepeHaBaHTAKEHHS 1 CAMOKPUTHUKH, B
TOM Yac K YOJOBIKH TPaHC(HOPMYIOTh BHYTPIIIHIO HAMPYTY Y JAeMepCcoHaIi3alliio, 110
BUCTyMa€e (OPMOIO IICUXOJIOTTYHOTO caMo3axucTy. Lle cBiAUnTh Npo Te, 110 reHaep He
€ Juie O10JIOTIYHOI0 XapaKTEPUCTUKOIO, @ BUCTYNAE KIIOYOBUM ICHUXOJOTIYHUM 1
COIIIOKYJIBTYPHUM MOJIEPATOPOM CTPECOCTIMKOCTI, aJanTUBHOCTI Ta CTpaTerii
MOJI0JIaHHS CTPECY B YMOBaxX npodeciiiHoi corriamizariii.

Pe3ynbTraToM TreHAEpPHO JE€TEPMIHOBAHUX KOIIHI MoJeneil € (opMyBaHHs
nudepeHIiOBaHUX CTpaTerii MpoQuIaKTUKK NOpo(eciiiHOro BUTOpaHHA, WO
B1100pakatoTh (PyHIaMEHTaJdbHI BIAMIHHOCTI Y KOTHITMBHIA OpraHizamii NCHXIKH,
croco0ax eMOIIIHOT PeryJisiii Ta coulanbHIi Cy0’€KTUBHOCTI CTYJIEHTCHKOI MOJIOJI.
XKinounii TUm pearyBaHHS, SKUA XapaKTEPU3YEThCS EMOIIMHOI BKIIOUYEHICTIO,
BHCOKOIO PIBHEM COIIaJIbHOT YYTIWMBOCTI Ta CXWJIBHICTIO JI0 IHTPANCUXIYHOI
peduekcii, mnorpedye CHpPSAMOBAaHMX BTpy4YaHb, OpPIEHTOBAHMX Ha PO3BUTOK
KOTHITUBHOI PECTPYKTYypHU3allii, MEPEOCMHUCICHHS BHYTPIIIHIX MEePEKOHAHb Ta
(dbopMyBaHHS CaMOJOCTATHBOI 1IEHTUYHOCTI, 37aTHOI (DYHKIIIOHYBAaTH HE3QJICKHO BiJl
30BHIIIHIX OIIHOK. J[J151 KIHOK MPUHIIMIIOBO BAKIJIMBO 3MIIHUTH BHYTPIIIHIN JIOKYC
KOHTPOJIIO, 3HU3UTH 3aJICXKHICTh BiJi MI>XOCOOMCTICHOTO CXBaJ€HHS Ta HABUUTHUCS
1HTeprpeTyBaTu npodeciiiHi TPYIHOIIl HE K CBIAYEHHS BIACHOT HEKOMIIETEHTHOCTI,
a SIK IPUPOJHUN KOMITIOHEHT MPOLEeCy NPOPeciiHOrO CTAaHOBICHHS.

HartomicTh 40JIOBIYMI KOIMIHT THII, SIKWW 0a3y€eThCs HA pallioHa3allii, IparHeHH1
710 TOMIHYBaHHS HaJl CUTYAIlI€0 Ta MPUTHIYEHHI €eMOLIMHOTO0 KOMIIOHEHTY, OTpedye
PO3BUTKY €MOLIMHOI YYyTJIMBOCTI Ta 1HTerpauii aexkTuBHOI chepu O CHCTEMH
camoperysii. YoIoBiky MOBUHHI OMTAHYBAaTH HABUYKU KOHCTPYKTUBHOTO BUPAKEHHS
€MOIIi}, BUSHAHHS BPA3JIMBOCTI SK MPHUPOJHOTO aCHEKTy JIOJCHKOrO JOCBiAY Ta
(dhopMyBaHHS 3aTHOCTI 3BEPTATHCS MO MIATPUMKY HE SK MPOSIB CIA0KOCTI, a K MPOsB
eMOIIIHOT  3pUTOCTI Ta  aJanTHBHOCTI. YCYHEHHS  BHYTpINIHIX  Oap’epiB
CaMOBUPAXCHHS 1 BKJIOUEHHS EMMATIHHOTO KOMIIOHEHTa y MpoIleC B3aemomii i3
CEpEOBUIIIEM JIO3BOJIsIE TpaHC(HOpPMYyBaTH KOIMHT CTHJII BiJl JECTPYKTUBHOTO
JTVCTaHIIIOBAHHS JI0 IHTETPATUBHOI B3a€EMOII1.

TakuMm 4MHOM, F€HJEPHI BIIMIHHOCTI Y BUKOPUCTAHHI KOMIHT CTpaTerii He JIMIe
BU3HAYAIOTh CTPYKTYPHY OpTraHi3alilo CHUHIpOMY MpodeciiHOro BUTOpaHHs, ane U
(hopMyIOTh pPi3HI TPAEKTOPIi HOTO PO3BUTKY, Pi3HY INIMOMHY €MOIIHOTO BUCHAXKEHHS
Ta 1HAUBIyalbHO crienudiuni popmu ncuxivyHoi Ae3anantanii. E¢pexkTuBHa cuctema
npodiIakKTUKU ~ TPOQECIMHOr0 BHUTOpaHHS CTYACGHTCHKOI MOJIOJI Mae OyTu
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MEPCOHATI30BAHOI0, 3 YpaxXyBaHHSAM KOTHITMBHO €MOLIMHUX NAaTEepPHIB KOXKHOT
TeHJIEpHOi TpynH, a He Oa3yBaThcs Ha YHiBepcaldbHHX miaxomax. dopmyBanHs
aJalTUBHUX KOIIHT CTpaTerii BHUCTYMAa€ KIOYOBHUM UYWHHUKOM MiATPUMAaHHS
MICUXOEMOIIIHOT pPIBHOBAarv, TMIABUIICHHS PE3WIHEHTHOCTI Ta 3a0e3MeyYeHHs
JOBrOTpUBajoi MpodeciiiHoi CTIHKOCTI MaillOyTHIX (axiBLiB y Oynb-akiii cdepi
HISUTBHOCTI, OCKUIBKM CcaM€ 3/JaTHICTh yHOPAaBISTH CTPECOBUMH  BIUIMBAMH,
MEPETBOPIOIOYN 1X 3 (haKTOpiB 3arpo3u Ha JpKepena mpodeciiHOrO 3pOCTaHHS, €
BU3HAYAJILHUM IMOKA3HUKOM €MOIIIIHOT KOMIIETEHTHOCTI Ta MpodeciiHOoi 3piiocTi
0COOHUCTOCTI.
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MAHITYJISTUBHA NOBEATHKA IITO3PIOBAHHUX Y
INPOLECI KOMYHIKALII 31 CJIYUM

MeaikoB €xTubdap CaBananoBuu

3100yBa4 TPETHOTO OCBITHRO-HAYKOBOTO PiBHSA

3a cremiaabHICTIO 053 IICHXOJIoTs,

[13BO «Mixunapoauuii knacuuauii yHiBepcuteT iM. [Tununa Opnmka»

VY cyyacHOMY KpPUMIHAJICTUYHOMY Ta TICHUXOJOTIYHOMY AHMCKYypcCl Mpobiema
MaHIMYJATUBHOI TOBEIIHKK TI03PIOBAHUX Yy MpOIecl KOMYHIKAIi 31 CiIiauum
Ha0yBae OCOOJMBOI HAyKOBOI 3HAUYyIIOCTi, M0 3yMOBJEHO cCHElU}iKoIo
MI>)KOCOOHMCTICHOI B3a€MOJIIT Y MEKax JOCYJI0BOTO po3ciiayBanHsa. KoMmyHikamis Mix
NPEICTaBHUKOM CIIJUOr0 amapaTy Ta o0co00r0, 0[O0 SKOi 3I1HCHIOIOTHCA
mpoliecyaigbHl Mii, MOCTa€ HE JMIIE 3acO00M OfepKaHHA (PAKTUYHUX JaHUX, a U
CKJIa/IHOIO TICUXOJIIHTBICTUYHOIO CHCTEMOIO B3a€EMOBILIUBIB, Y MEXKaxX SIKOI KOXKEH 13
cy0’€KTIB peasi3ye 1HIUBIIyalbHI TAKTUKH IICHXOJIOTIYHOIO THUCKY, MPUXOBAHOIO
MEPEKOHAHHS W €MOLIIITHOr0 KOHTPOJt0. Take KOMyHIKaTHUBHE Moje (QyHKLIOHYE SIK
OUHAMIYHUN 1pocTip OOpOTHOM MOTHUBIB, y SKOMY MAaHIMYJSTUBHI CTparterii
M1J03PIOBAHUX MOXYTh 1CTOTHO BIUIMBATH HA IOCTOBIPHICTh OAE€PKYBaHO1 IHPOpMaIlii
Ta €PEeKTUBHICTH CIIITUUX Ai.

Ak 3a3navae O. I'. bypnaky ta [. O. llluHKapeHKO, KOMYHIKATUBHUI acCHEKT
JIOCYJIOBOTO PO3CIiyBaHHs Tepeadayae HE TUIBKM BMIHHS CTaBUTH 3alMTAHHS YU
(dikcyBaTH BIANOBII, a W 3aTHICTh 1ACHTH(IKYBaTH HEeBepOaIbHI CUTHAIM, MOBHI
CTpaTerii YHUKaHHS, €JE€MEHTH MOBHOTO KOHTpPOJIO, IO YacTO CBIIYaTh PO
HaMaraHHs M103pI0BAHOT0 MAHIMYJIOBATH MepediroM ciiadoi komyHikai [1, ¢. 27].
JIOCTHITHUKH MAKPECTIOITh, 10 €(hEeKTUBHICTD CIITY01 AiSILHOCTI 3HAYHOIO MIPOIO
3aJIeKUTH BiJl 3[aTHOCTI HEUTpaIi3yBaTh MaHIMyJISITUBHI TPUHOMH OITIOHEHTA Ha PIBHI
MOBHOTO i TICUXOJIOT1YHOTO BIUIMBY.

MaHinynsuis y npoueci KoMyHikanii, 3a Bu3HadyeHHsM T. IBackeBuu, nojisirae y
MPUXOBAHOMY BIUIMBI Ha KOTHITUBHY c(epy CIIBPO3MOBHHKA, IO 3/1MCHIOETHCS 3
METOI0 3MIHM HOT0 MOBEIIHKOBUX a00 eMOLIMHUX peakuiii 0e3 yCBIIOMIICHHS HUM
(akTy 30BHIIIHBOrO BILIUBY [2]. Y BUNAAKY C11401 KOMYHIKAIIi1l 1J03PIOBAHUI MOKE
3aCTOCOBYBATH TaKi MEXaHI3MH JJIsl CTBOPEHHS YSBJICHHSI PO BIACHY HEBUHYBATICTh,
BUKPUBJICHHS (PaKTiB 00 3HUKEHHS aBTOPUTETY CIIAUOTO. SK CBIAYATH AOCIIIKEHHS,
HalvacTime 1e BiI0yBA€ThCS 4Yepe3 €MOIlIHY JIEMOHCTPATHUBHICTD, MCEBIOJIOTIYHI
apTryMEHTH, NIepeKIIaaHHs B1AMOBIAATIBHOCTI 200 CUMYJIALIIO CIIBIpALl.

BaxxnuBuM HampsMoM JOCTIHKCHHS MaHIMYJATUBHOI MOBEIIHKHA € BUSBIICHHS
TUIIIB MAaHIMyJSATOPIB, IO BIAPIZHSIIOTHCS 3a PIBHEM COIIaIbHOI ajamTaiii Ta
CTpaTerisiMi KOMYHIKaTUBHOTO KOHTpomo. P. B. Maitbopoga Buokpemioe
ETOIICHTPUYHHM, IEMOHCTPATUBHUMN, TPUBOKHO-3JICKHUN 1 arpeCUBHUN THUIIH, IO
MaloTh PI3HY IHTEHCHBHICTh BIUIMBY Ha MapTHEpa MO CHUIKyBaHHIO [4, c. 23]. ¥V
KOHTEKCTI CIII401 MIsUTbHOCTI HAWUMOIIMPEHIIIIUM BBAXXAETHCA €TOIEHTPUYHUN THII,
AKUHW MparHe MCUXoJIOrYHOro JOMIHYBaHHS Ta HaB S3yBaHHS BJIACHOI 1HTEpIpeTarii
TIOTIHA.
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[lixaBoro y niboMy acriekti € koHuenist A. 0. Konapyk, sika onucye ¢heHOMEH
MaHIMyJISATUBHOI CTpATerii MO3UTHBY — KOMYHIKATUBHOTO MPUHOMY, IO TIOJSATAE Y
BUKOPHUCTAHHI IO3UTUBHUX €MOI[i, KOMIUTIMEHTIB, APYKETIOOHOCTI 17151 POpMyBaHHs
B 1HITIO1 CTOPOHU MOYYTTS A0BipH [3, c. 129]. [Timo3proBaHi HEPITKO 3aCTOCOBYIOTH ITHO
CTpaTerito AJisi CTBOPEHHS YSABIEHHS MPO IIUPICTh 1 BIAKPUTICTh, TOAL SIK HACTPaBIi
BOHA MAacCKy€ MparHeHHS KOHTPOJIOBATH XiJI MOMHUTY. 3a TaKOTO THUITy B3a€MOJIIi
CIITYUH MOKE TMOMIJIKOBO CIPUHMATH €MOINMHE TEIJIO0 SK O3HAKY IIUPOCTI, IO
3HIKY€E €()EeKTUBHICTh J0CYA0BOIO MPOIIECY.

Hocmmkenas A. Xom sk Ta II. Kiima qoBoAsSTh, 0 MaHIMYJISATUBHI Oil Y
MDKOCOOHMCTICHOMY CITUIKYBaHHI PYHMHYIOTh CHMETPII0 KOMYHIKaQTHBHOI'O IIPOIIECY,
CTBOPIOIOYHM HEPIBHOBATY BJIAJTHUX MO3UIIIN Mk ydacHUKaMHu [6, ¢. 120]. Lle ocobnmBo
MIOMITHO Y CJIIT4iM MPaKTHI, JIe T1J03PIOBAaHUN HaMaraeThCsl MEPEHHSATH 1HILIaTUBY,
3HIDKYIOUM TICUXOJIOTIYHY TepeBary cligdoro. Taki MposiBU MOTpeOyIOTh Bij
MpAIiBHUKIB TPABOOXOPOHHUX OpraHiB PO3BUHEHOTO E€MOIIMHOTO 1HTEJIEKTY,
3IaTHOCTI J0 METAaKOMYHIKaTUBHOIO aHaJI3y Ta CaMOpEryJisilii IOBEIIHKH Y
KOH(JIIKTHUX CUTYyaIsIX.

SAx miakpecntoe JI. Ceparok, po3ni3HATH TAKTUKA MAHIITYJISI1T MOKIIMBO JIUIIE 32
YMOBH MO€JTHAHHS KOTHITUBHOTO CIIOCTEPEKEHHS 3 aHAI130M HEBEPOAIbHUX MAaTEPHIB
— MIMIKH, >KECTiB, TOHAJIBHOCTI ToJiocy, Mikpomnay3auiii touo [5]. Ilpu mpomy,
MaHIMyJISITUBHA MOBEJIHKA 3aBXKIU Mae 0araTolapoBy MOPUPOIY, TOMY CIIAYOMY
HEOOXITHO 3aCTOCOBYBAaTH IHTETPATUBHUM TMIJXiJ, IO BKIIOYAE TCUXOJIOTTUHHMA
aHaJi3, JJIHrBICTUYHUN MOHITOPHUHT 1 OIIIHKY ITOBEIIHKOBUX PEaKIIii.

Taoauua 1.
Turonoriss MaHITYJISATUBHOI MOBEAIHKY MiA03PIOBAaHUX Y KOMYHIKAIIi 31 CJiiuum *

Tun OcHOBHa MeTa Tumnosi MOBHI IIcuxonoriuni Pexomenpari
MaHIIMyJISTUBHOI cTparerii O3HaKU JUISL CJI1TYOTO
MOBEJIIHKU
Eronenrprnuna OTtpuMaHHs IlepepuBanHhs, ATpEecuBHICTb, 30epiratu
KOHTPOJIIO HaJl 3HELIHEHHS JIEMOHCTpallis CTIOKIH,
KOMYHIKAIIEI0 3alMTaHb, BIEBHEHOCTI dbikcyBaTn
JIOMIHYBaHHS y dakTuyHi
miaimosi BIZMOBIA1, HE
BCTYIIaTH B
JTUCKYCIIO
JlemoHcTpaTtBHA | BuUKiIMK criBuyTTS, Hagmipua TeaTpanbHICTb, [Iepesectn
(emorriiiHa) cummnarii €MOIIIHICTD, MOKa30B1 oeciny y
nepeOiIbIIeHHS peaxii dbopManbHO-
00CTaBUH JIOT14HY
TUTOIIHAHY
MasinynatuBHa dopmyBaHHS Kommimenru, IMocMmirkw, KonTtpomtoBatu
CTpaTerist JOBIpH, JTOOPO3UUIHBHI BIJIKpHUTI JUCTAHIIIIO,
MO3UTUBY Jie30pieHTalis TOH, KECTH, YHHUKaTH
CJI1TYOTO TMICEBIOCTIIBIpaLs 3HUKEHHS HaAMIpHOT
Halpyru emmarii
TpuBOXHO- YHUKHEHHS HeBusnauenicte, | HampyxeHicTb, CrBoputn
3aeXKHa BIJIMOBIJAJIBHOCTI | CYNEPEWINBICTh Y YHUKaHHS aTMocdepy
BIAMOBIAAX 30pOBOTO Oe3IeKH,
KOHTaKTy 1 AKPIIUTH
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KOHKPETHICTb
TUTaHb
ArpecuBHO- [Tcuxonoriunuit KonTparaku, HanpyxeHicts, 30epiratu
3aXHCHA THCK Ha CJIITY0TO 3BUHYBa4YCHHS, (hiznune HEUTpaIiTeT, 3a
capkasMm BiJITOPOIKCHHS noTpedu —
nepepuBaTu
KOMYHIKaIIif0

*IDicepeno: CKIa0eHo Ha ocHosi [2, c. 23]

OTxe, MaHIMyJISITUBHA TTOBEAIHKA 0C10, MiJ03PIOBAHUX Y BUMHEHH] 3JI0YMHY, i
Yac CMUIKYBaHHS 31 CJI1TYUM CTAHOBUTH 0araTOKOMIIOHEHTHE YTBOPEHHS, 1110 OXOILIIOE
IICUXOJIOT1YH1, MOBHI Ta MOpaJIbHO-ETUYHI BUMIPH B3aeMo/I1i. BapTo HarosocuTu, 1o
OCHOBHUMHU LIJIIMU MAHIITYJISILIIT € KOHTPOJIb HaJl KOMYHIKATUBHUM I10JIEM, CTBOPEHHS
BUKPUBJIEHOI 1HPOPMALIIIHOI KAPTHHH Ta 3MIHA €MOLIMHOIO CTaHy ciia4oro. Binrak,
npodeciiiHa KOMIETEHTHICTh MPalIBHUKIB OpPraHiB JIO0CYJI0BOIO pO3CIioyBaHHS Mae
BKJIFOYATH HE JIMILIE 3HAHHA KPUMIHAJIICTUYHOI TEXHIKH, aje W rIIMOOKe pO3yMIHHS
MICUXOJIOT1i KOMYHIKallli, yMIHHA 1I€HTU(IKYBaTH W HEUTpali3yBaTH MaHIMMYISTUBHI
CTparerii Juist 3a0e31neyeHHss 00’ €EKTUBHOCTI PO3CIiAyBaHHS.
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TPUBOKHICTH I CTPAX MOBLIIBAIIl B YMOBAX
HEBU3HAYEHOCTI: PE3YJIBTATH JOCJILKEHHSI
TA IICUXOKOPEKLIIHI MIXOIA

IIpockypus Banentuna CepriiBua,

3100yBad MariCTepPChKOTO PiBHS BHIIOT OCBITH,

2 poKy HaB4aHHS criemianbHOCTI «Ilcuxomoris

XapKiBChbKHM HalllOHaNbHUN niegaroriyauil yaiepeutet iMeHi ['. C. CkoBopou
M. XapkiB, YKpaina

MeabaukoBa Oubra BosoaumupiBua,

KaHIUJIAT NeAaroriYHuX HayK, JTOIEHT,

JOIIEHT KadeIpu MEHEPKMEHTY Ta €KOHOMIKH,

XapKiBChbKHM HalllOHATBLHUM Tiefaroriuanil yuisepcuteT iMeHi ['. C. CkoBopoiu
M. XapkiB, YKpaina

[ToBHOMacmiTabHa BiifHAa B YKpaiHi paguKaibHO TpaHchopMyBaia COLIAIBHO-
MICUXOJIOTIYHUNA TPOCTIP KUTTS TPOMASH, MOPOJAMUBIIM HOBI (JOPMU CTPECOBUX Ta
KpU30BUX CTaHiB. OJHUM 13 HAWOLIbII TpaBMAaTUYHUX TICUXOEMOI[INHUX UYHMHHUKIB
ChOT'OJICHHS CTaB CTpax MoO1i3allii, IKUM 1ICTOTHO BIUIMBAE HA AKICTh JKUTTS 0Ci0, 110
M1JISTal0Th MOOUTIZallli, (POpMYIOUr crieUu(PIYHUIA CTaH HEBU3HAYEHOCT1, TPUBOTH Ta
XPOHIYHOTO €MOUIMHOTrO HampykeHHs. Crpax MoOuUTi3alii BHUCTYNA€ HE JIMILIE
1HIVMBIAYaJIbHOIO EMOILIMHOI peakili€lo, a i MacOBUM COIIAIbHO-TICUXOJOTTYHUM
SABUIIIEM, 1110 IPU3BOAMTH 10 AePopMallii )KUTTEBUX CTPATET1d, [IHHICHUX OPIEHTHUPIB
1 3HWKEHHSI Cy0’€KTUBHOTO BIAUYTTs Onaromosry4us. Takox, BiliChbKOB0O3a0OB’si3aHi
YOJIOBIKM HE MAarOTh MOKJIMBICTh BECTH IMOBHOIIIHHUN CIOCIO KUTTA, CTpaxu OyTH
MOO1T130BaHUM, OycH(DIKOBAaHUM, HAPAKAIOTh HA TOOPOBIIBLHE YB’ SI3HEHHS Y BIACHUX
noMiBKax. BoHU cTpaknaroTh BiJ TOYYTTs MPOBUHU, Kaparouu cebe 3a Te, M0 He
3HAXOAATHCS B YKpaiHCHKil apmii. HeBu3HaueHICTh 1O Yacy TaKOro MOJIOKEHHS J10/a€
CUHAPOM BIJIKJIAJICHOTO XUTTSA. 3 OOKYy JEprKaBU JOMAETHCS M€ OIIBIIUN THUCK Ha
TaKMX YOJOBIKIB, BOHU OTPUMYIOTh CTaTyC YXWJISHTIB Ta, 3a 3aKOHaAMHU KpaiHW,
qacTimie mepedyBaroTh y pO3MIyKy. Take MOJI0KEHHS CTAHOBUTH HEMOXKJIUBHM BECTH
MTOBHOLIIHHE JKUTTS Ta BIAYYBaTH c€O€ MCUXIYHO MOBHOIIHHOIO YaCTKOIO CYCIUIbCTRA.
Tomy MM B3sUTMCS TOCHIIATA CTpaxu MoOLTI3allii Ta 3ampPONOHYBAaTH MCUXOJIOT1UHI
MporpamMu UI0JI0 3HMXKEHHS TPUBOXKHOCTI Ta CTpaxy MoOum3amii ocid B ymoBax
HEBU3HAYEHOCTI.

bineme Hix 50% TOTEHUIMHUX PECHOHJCHTIB BIAMOBIISUIUCA MPOXOJIUTH
OonmUTyBaHHSI 3a Tyria-¢popmoro, Omu3bko 30% pecrnoHAEHTIB HE 3aKiHYWIN
OTHUTYBAJILHUK, MOSICHIOIOYH 11€ BIICYTHICTIO Oa)kaHHS HaraayBaTH co0l1 PO MPUIHUHA
CTpaxiB Ta TUCKOM(OPTY KUTTS y KpU30Bii cuTyallii. Aie Ham Baaocs HaOpaTtu 42
PECTIOHJICHTH, 00 JIETaTbHO JOCIITUTH MPOOJIEMAaTUKy CTpaxiB MoOimi3allii. 3rigHo
onutyBaHHs, TmOHAA 70% PpECTOHIEHTIB TEPEKHUBAIOTH TMIIBUIIEHUNA PIBEHBb
TPUBOKHOCTI, SIKE CIIPUYNHEHO HEBU3HAYCHICTIO MallOyTHHOTO, PU3UKOM JJIS KHUTTS,
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PO3ITYKOIO 3 POJIMHOIO Ta EKOHOMIYHOIO HEeCTal1pHICTIO. HaliBuIIll piBHI TPUBOXKHOCTI
CIIOCTEPITaloThCs cepell YOJIOBIKiB 25—46 pOKiB, sIKi MalOTh CiM'I0 a00 MaJIOITHIX
AiTei. Y KOTHITUBHO-eMOIIIHHIN cepl JOMIHYIOTh CTpaXxyu CMEpTi, TOpaHEHHs, BTPaTu
KOHTPOJTIO, COIIaIbHOI 130JIS11i1, PO3IIyKH 3 POAMHOIO, BTPATH poOOTH 4M Oi3HECy, a
TaK0X HEJOBIpa JI0 Jep>KaBHUX IHCTUTYIIIN Ta CUCTEMH MOOLTI3alii.

OTpuMaHi HaMH J1aH1 3aCB1IYYIOTh, HIO:

 toHa 80% pPECMOHICHTIB MEPEKUBAIOTH CTPaxX CMEPTi ab0 (Hi3UIHUX
CTpaX/1aHb;

« 70% B1J13HaYaIOTh 3HUKEHHS HACTPOIO, KUTTEBOI'O TOHYCY Ta MOTHBALIIi;

o oHaJT 60% KOHCTATYIOTh MOTIPIICHHS SKOCT1 CIMEMHHMX Ta COLIAIbHUX
BIJTHOCHH;

o Oim3pk0 50% BTpayarOTh BIAUYTTS J>KUTTEBUX MEPCIEKTHB Ta BBAXKAIOTh
MaliOyTHE HEBU3HAYEHUM 1 TPUBOKHHUM.

Crpax moOuTi3aIlii IpsiMO KOPEIIOE 31 3HIKEHHSIM TMOKA3HUKIB SIKOCTI KUTTS Yy
BCIX c(epax: (i3uuHii, eMOLIIHIHI, CoLlalIbHIN Ta T1yXOBHIi. BiH NpoBOKye mocTiiiHe
€MOI[IliHE HaNpyXEHHS, APATIBIMBICTb, BTPATy CEHCY JKUTTHA, O€3MOpagHICTh Ta
JENPECUBHI CUMITOMH, CHPHUS€E PO3BUTKY MAHIYHUX ATaK 1 XPOHIYHOIO CTpPECY, L0
MPOSIBIISIETHCS ICUXOCOMATUYHO — Y BHUIJISIAl OPYUIEHb CHY, TIIEPTOHII, TaXiKapAaii,
po0JIeM 13 TPaBJIEHHSIM Ta M’ SI30BOIO HAIIPYTOIO.

CoulanpHa aKTUBHICTB OCIO, sIKI IepeOyBalOTh Y CTaH1 OYIKyBaHHS MOOLII3allli,
3HaYHO  3HWXKYEThCS: 74%  pECHOHIEHTIB MOBLAOMWIM TPO  3MEHIICHHS
KOMYHIKaTUBHOi aKTUBHOCTI, YHUKaHHsS KOHTAkKTIiB, BTpPATy JOBIPU 1O JEprKaBHUX
IHCTUTYIIH, comianbHui 1uHI3M. [IpodeciiiHa aKTHUBHICTh TaKOX MOTIPUIYETHCS:
3HIDKYETBHCS 3ATyYEHICTh 10 POOOTH, KOHIIEHTpAIIisl yBarv, MOTUBAIIIS 10 Kap €PHOTO
PO3BUTKY Ta y4acTi y (OpMaJIbHUX HaBYAIBHUX Mporpamax. /o mpukiamy, B OJHIN
MDKHApOJIHIM JIOTICTUYHIN Kommadii Ha mouatky 2024 poky wmaibke 85%
BIMICbKOBO3000B’sI3aHMX YOJIOBIKIB MpaloBaiv B odicax B YKpaiHi, Oyiu 3amyyeHi
TaKoXX T103a pPOOOTOI0 /O CIOPTUBHUX KOPIHOPATHMBHUX 3MaraHb, MPOBEICHHS
aKTUBHOTO JO3BULIA 3 KosieraMu, Too. Ha mouatky 2025 poky nonaza 92% 40J10BIKiB
MepeHIIIIM MOBHICTIO HA Bi/IJIaJIEHUH PEXXUM 0€3 y4acTl B KOPIIOPAaTUBHOMY >KHUTTI 1034
MeXaMu CBOro kutia. A B TpaBHI 2024 poKy, KOJU B 110 BCTYNHB HOBUM 3aKOH 3
MoO1mI3alli, 1€ OyJIO OrojolieHa HU3Ka OOMEXEHb Ta KOPCTKI YMOBHU MalOyTHHOI
MOO1TI3a111i, CIOCTEPIragocs 3Ha4YHEe 3HUKEHHS POCTY MPOAAXKY TOBApIB, 1€ CEPEIHIM
yek Oubie Hixk 20 000 rpuBeHb, 1110 3HAYHO BIUTMHYJIO HA BUIUIATY MOJATKIB 3 IOXOY
Oi3Hecy.

VY 3B’sA3Ky 3 IIUM BUHHUKA€ HarajgbHa MOTpeda y CTBOPEHHI MCUXOJOTIYHUX
nporpaM MiATPUMKH, CIPSIMOBAaHUX Ha:

o 3HIDKCHHSI PIBHS TPUBOXKHOCTI Ta KaTaCTPO(DIUHUX OUIKYBaHb;

o BITHOBJICHHSI KOHTPOJIIO HaJl BJIACHUM XHUTTSM;

o 3MIITHEHHS TOYYTTSl OE3IMEKH Ta IOBIPH 0 COLIIAIbHUX 1HCTUTYTIB;

¢ PO3BUTOK HAaBUYOK CTPECOCTINKOCTI, CMHCJIOBOI MOTHBAIIIi Ta aJianTarii.
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Hamu Oyna po3pobiieHa NCUXOJOoTiyHa Mporpama 3HMXKEHHS TPUBOKHOCTI Ta
CTpaxy MoOiTi3amii y BIHChKOBO3000B’ I3aHUX 0OCI0, 110 TIepeidavyae Tpu eTarm:

1. JliarHOCTUYHHIL: OIIHIOBAaHHS PIBHIB TPUBOXKHOCTI, CTpaxy MoOimi3amii Ta
KOMIHT-CTPATETii 3a JOTIOMOTOI0 aHKETYBaHHS 33 aBTOPCHKUM OMUTYBAJIBHUKOM [ 1],
mKkaio Oe3HamiiiHocTi A. beka [2], 32 METOIMKOIO IOCIHIKCHHS CTaBJICHHS [0
ctpaxy cmepri 3a Bonr, I1. T. I1., Pekep, I'. T., i I'eccep, I'. [3], mkanoro aTutioAiB 10
BiliHu A. HeBpioeBa, mikanoio mpuctpacti a0 cmpasu P. Bamnepan [4], Takox 3a
OITIHKOIO SIKOCT1 XKUTTH y c(hepax 370pOB’ s, EMOIIHHOTO CTaHy, COIiaIbHOT aKTUBHOCTI
Ta 103BLLIA [5].

2. KopekuiitHuii: rpymnoBl 3aHATTA 3 KOTHITUBHO-TIOBEIIHKOBOI Tepamii, apT-
Teparii, penakcarii Ta camoperyssiii. Hanpukman, mpoBecTd IpyIoBi 3aHSATTA, SKi
chopMyIOTh HaBUYKM KOTHITUBHOI pPECTPYKTypH3alii, A€ UUJIb — HaBYUTH
po3mni3HaBaTu HeraTtuBHI Aymku (AHJI) Ta mnepeBipsTH iX IOCTOBIpPHICTH. AO0O
3MEHIIUTH YHUKAHHS MIABUIICHHS TOJEPAHTHOCTI 10 TPUBOTH Yepe3 IOCTYIOBE
3HIDKCHHSI CTpaxy dYepe3 YsSBHE U TIOBEIIHKOBE «IPUBYAHHS». [l 3HIKCHHS
CaMO3BHHYBAaUY€HHA i KaTacTpo(izalii, IpPOBECTH I1aJIOT 13 «BHYTPIIIHIM KPUTHKOM.
ApT Tepamisi JOTMOMOXKE BHPA3UTH CTpPaxd uepe3 TBOPUICTh, TpaHChHOpMAIlito
JNECTPYKTUBHUX €MOII y CHMBOJIIYHI (OpMH — HaMaaoBaTH o0Opa3 CTpaxy 3
MOJAJIBIIMM TPOMpPAIIOBAHHAM, a00 CTBOPEHHS CUMBOJIYHOIO 00pa3zy BIacCHUX
pecypciB B KOJIaxy, 1100 3MicTUTH (hOKYC 3 O€3CUIIIS HA KOHTPOJIb 1 MATpUMKY. [1]og0
TEXHIK peyakcaiii, BBaXkaeMo, M0 e(QeKTUBHUM Oyje M’s30Ba peJakcallis
JIxeiikobcoHa, «JluxaHHd KBaapaToM», SIK pe3yJbTaT — 3HIDKCHHS Hampyrd Ta
MoKpamieHHs: cHy. Jns camoperymsnii jgopeyHi OyJayTh pEeCypCHI TEXHIKH, SKi
CHpsIMOBaHI HAa PO3BUTOK BHYTPIIIHBOTO KOHTPOJO, (OpMyBaHHS HABHUOK
CaMOJIONIOMOTH, CTa0UTI3allil0 eMOIINHUX cTaHiB. Tyau BIIHOCATHCA 3aHSTTS:
«IIcuxonoriyna anTeukay. «IOACHHUK CAMOPETYJISIII» TOIIO.

3. AHaMTHYHMIA: OLIHKAa €(QEKTUBHOCTI NPOrpaMu MUISXOM MOPIBHSHHSA
MOKA3HUKIB JI0 Ta MICIs y4acTi.

Anpobariis mporpaMu Mmokaszaja CTaTUCTUYHO 3HAYYIIE 3HWKEHHSI TPUBOXKHOCTI
Ta CcTpaxy MoOOUTI3alil, MIABUIIEHHS €MOIHOI CTabUIBHOCTI, CaMOOIIHKK Ta
BHYTPIIIHBOTO KOHTPOIO. [Iporpama moske OyTH 3aCTOCOBaHA Y MPAKTHUIIl BIHCHKOBUX
MICUXOJIOTIB, KPHU30BUX KOHCYJBTAHTIB Ta IIEHTPIB ICUXOCOIIaNbHOI JOMOMOTH,
CIIPUSIOYM TIJIBUIIEHHIO TICUXOJOTIYHOI TOTOBHOCTI TPOMAJSH JO TMOTEHUIMHUX
BUKJIMKIB 1 30€pEKEHHIO MICUXIYHOTO 37I0POB’Sl B yMOBaX BOEHHOTO CTaHYy.

Taxum unHOM, CTpax MOOLII3aLlll € CHCTEMHHUM JeCTa01I13y 0YMM YHHHUKOM, 1110
3HIXKYE Cy0’eKTUBHE 01aromnoiayyus, 00Mexye coliaibHy Ta MpodeciiHy aKTUBHICTb,
noripirye (Gi3U4HE 30pPOB’S Ta PyHHYE BIMUYTTS KOHTPOJIO HAJ >KUATTAM. Jliis
3MEHILIEHHS HOr0 HEraTMBHOTO BIUIMBY HEOOXIJHI KOMIUIEKCHI TICHXOJOTI4HI
MpOrpamMu MiATPUMKU Ta PO3BUTOK PECYPCHOTO MHUCJIEHHS Y BIHCHKOBO3000B’ I3aHUX
oci0.
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IHCUXOJIOI'TYHI OCOBJIUBOCTI ITPOSBIB
ACEPTHUBHOCTI

IIminzen Ipuna KOpiiBHa
Buxnanau kagenpu ncuxosnorii
JIBH3 «¥Y>kropoacbkuii HallioHAIbHUN YHIBEPCUTET

[TpoGnema moCTiKEHHS] aCEPTUBHOCTI SIK 3IaTHOCTI OCOOMCTOCTI JIISITH BIIEBHEHO
1 BOJIHOYAC 3 TTOBArolo JI0 1HIIUX € KOJIOM HayKOBHUX 1HTEpeciB 0ararbox JOCIITHUKIB.
ACEpPTHUBHICTh Y CY4YaCHOMY CYCITUIBCTBI € OJTHIEIO 13 BaXXJIMBUX YMOB BCTaHOBJICHHS
KOHCTPYKTHUBHUX MIDKOCOOHUCTICHUX B3a€MUH. TakoX, BUCOKHA pPIBEHb PO3BUTKY
JIAHO1 PUCH € MIATPYHTSIM J0 MCUXOJIOTTYHOT CTIHKOCTI OCOOUCTOCTI.

AKTYalbHICTb JOCIIPKEHHS TICUXOJIOTTYHUX OCOOJIUBOCTEH MPOSIBIB aCEPTUBHOCTI
3yMOBJIEHA HEJOCTATHHOIO BMBUEHICTIO JaHOi npobsemu. [loganbiie mocmiKeHHs
JAHOTO TIUTAHHS JI03BOJUTH PO3UIMPUTH HAYKOBI YSIBIEHHS IMPO MIKOCOOMCTICHI
MEXaHI3MHU TOBEJIIHKA OCOOUCTOCTI Ta MIABUIIUTH €(PEKTUBHICTh KOPEKIIHHO-
PO3BUBAIBHOI POOOTH.

VY ncuxosnoriuHiii giteparypi, ik Bkazye Lllynsra JI. M., acepTUBHICTh ONMHUCYETHCSA
K OCOOHMCTICHA puca, M0 Tepeadayac aBTOHOMIIO Ta HE3aJICKHICTh BiJl 30BHIMIHIX
BIUIMBIB 1 OLIHOK, 3/TATHICTh CaAMOCTIMHO KOHTPOJIIOBATH CBOIO MOBEAIHKY [1].

ACepTUBHICT — 1€ 3[aTHICTb KOHCTPYKTMBHO Ta €(EKTHBHO CILIKYBAaTHCS,
3aJIMIIAIOYUCH MPU IIbOMY Y CBOIll KOMQOPTHINA €MOIIHIN 30HI Ta JOTPUMYIOUYUCH
MEX CIIBpO3MOBHUKA. ByTH acepTUBHMM O3Ha4a€ OyTH 3IaTHUM BiJICTOIOBATH T€, 110
BBQ)XAETHCSI MPABUILHUM, MIPOCUTH TIPO TE, Y YOMY € TTOTpeda, yMITH TOBOPUTH «HI»
BIIEBHEHO, CIIOKIMHO Ta 3 MOBAroo J0 CiiBpo3MoBHUKA. Lle Te, mo MoKHA Ha3uBaTU
€MOIIIITHOTO 3PUTICTIO, /K€ eMOITli JOTIOMAaraloTh OPIEHTYBATHUCS Y CTOCYHKaX.

B OCHOBiI acepTMBHOCTI JICKHTHh YINEBHEHICTh y €001, TOOTO YCBIAOMIICHHS
JIIOJTMHOIO CBOIX MOKJIMBOCTEH, aICKBATHUX THM 3aBJIaHHSM, K1 CTOSITh TIEPE]l HEIO B
JKUTTI Ta K1 BOHA CTaBUTh Niepes] c00010. ACEPTUBHOIO € TIPsIMa, BIIKPUTA MOBE/IIHKA,
sKa HE Ma€ Ha METi 3aBJIaTH IIKOHU 1HITUM JIFOSIM Ta SIKy MOKHA 1HTEPIIPETYBATH 5K
AHTaroHICTUYHY JI0 arpecii 1 MacUBHOCTI.

AcepTHBHAa TOBEJIHKA BHU3HAYAETHCS SK JIEMOHCTpAIlisl BIEBHEHOCTI Ta
B1JICTOIOBaHHS BJIACHUX IpaB y NpsAMUi 1 yecHU# croci6. CHHOHIMAMH € TO3UTUBHA,
CaMOBIIEBHEHA, TBEpa i pilryya MoBeAiHKa [2].

[Tomonsk H. M. 3a3Hauae, mo acepTUBHA IMOBEMIHKA BUKIIOYAE TACUBHICTDH 1
arpeciro. ITacuBHI1 JIF0111 TO3BOJISAIOTH 1HIIIMM MPUHMATH 32 HUX PIIICHHS, HABITh SKIIO
3HAIOTh, IO 3TOJAOM BOHM OyAyTh TIPO 1€ NIKOAYBaTH, BIAYYyBalOTh cebe
OesmopamHuMu 1 Oe3MpaBHUMH. ATpPECHMBHA JIOJWHA TOPYIIy€ TMpaBa IHIIUX,
HaB'sI3yI0YH iM CBOIO BOJIIO, TPUHIKYIOUH iX 1 0Opaxkarouu. ATpeCUBHICTh BUKITIOYAE
B3a€EMHY TOIIaHy, OCKITLKA Ma€ Ha yBa3i3aJ0BOJICHHS TOTPeO arpecopa 3a paxyHOK
yTpaTH caMOIlOBaru TUMH, Ha KOTO CIpSMOBaHa ioro arpecis [3].

ACEpTUBHICTb SK OCOOMCTICHA XapaKTepUCTUKA Ma€ Taki CTPYKTYpHI
KOMITOHEHTH: KOTHITUBHUM, MOBEAIHKOBUM, OCOOMCTICHHM Ta €MOIIHHO-I[IHHICHUM.
KOrHiTuBHMII KOMIIOHEHT BHSBISETBCA y CHJII TEPEKOHAHHS OCOOM Yy CBOId
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e(EeKTUBHOCTI, aJCKBAaTHINA OIlIHII CHUTYyallli, THy4KOCTI MHCIJICeHHS. [loBemiHKOBUIA
KOMIIOHEHT aCEepPTHBHOCTI BHUSBIAETHCA y  BIANOBIAANBHOCTI, HE3aJIEKHOCTI,
TOTOBHOCTI [0 PHU3HMKY, HAIOJIETJIMBOCTI, KOHCTPYKTHBHIN arpecii.  I[Iposs
OCOOMCTICHOTO KOMIIOHEHTa  XapaKTepHUHl  BHCOKMM  pPIBHEM CaMOIOBaru i
CaMOOIIIHKU JIIOJWHU. EMOIIHO-IIIHHICHUIT KOMITIOHEHT aCepTHUBHOCTI BHSIBIISE
BMIHHS YIPaBJISITH BJIACHUMHU PEAKLISIMU, CMI-TUBICTh B COLIAJbHUX KOHTAKTaX,
JOBipYy Ta BIEBHEHICTH y coOi [1].

AcepTuBHI Jii OCOOMCTOCTI PO3KPUBAIOTHCA B TakKid IOBEMIHIN, SK: 3HAHHS
BJACHUX TMpaB Ta OOOB'SI3KIB; aJeKBaTHE OLIHIOBaHHA ce0e W OTOYYIOYMX;
YCB1JIOMJICHHSI OCOOMCTHX MOTPeO Ta 1HTEPECiB; PO3YMIHHSA BIACHUX IliJIeH, HAMIPIB
1 IUIAX1B MOMANBIINX J1H, MPU [IbOMY 3JIaTHICTh BIAKPUTO O€3 CTpaxy i HAMpyTrH IMpo
1€ 3asBJISATH; MOBAXKHE CTABJICHHS IO MpaB Ta 1HTEPECIB IHIIUX JIIOJIEH; 3/IaTHICTh
J0CATaTH TOCTaBICHUX LiJIEH, HE MaHIMyJIOIOYM IHIIMMH;, YMIHHS HEPEKOHYBaTH,
3aBOMOBYBAaTH MPUXHWIBHICTh, 3BEPTAaTUCS 3a MOPAJOI0 YM JOINOMOIOI0 JI0 JIIOJEH;
CIIPOMOXHICTh YKJIaJaTH KOMIIPOMICHI PIIIIEHHS; BCTAHOBIIIOBATH JIJIOBI KOHTAKTH Ta
MapTHEPCHKI BITHOCUHMU [4].

Komap T. ta Cuntok B. BKa3yroTh Ha Te, 110 aCepTHBHA MOBE/IIHKA Ma€ 3HAUCHHS
y Oarathox cdepax IKHUTTSA, 30KpeMa B MpodeciiiHiil AISIBHOCTI, COIIAJbHIN
B3a€MOJIii Ta OCOOMCTICHOMY PO3BHTKY. li MpakTH4YHE 3acTOCYBaHHS J03BOJISE
nocsratu e()eKTUBHOCT] Y KOMYHIKallii, 0y1yBaTh 310pOB1 MI>KOCOOUCTICHI CTOCYHKH
Ta 3MEHIIYBaTU PiBEHb KOH(IIKTHOCTI Y B3a€EMO/IIi 3 1HIIIUMH.

OCHOBHMMH  CKJQJIOBUMH aCEpTHUBHOCTI € IOBara, 4eCHICTb, BIAKPUTICTb,
Bi/INOBIABHICTh, CAMOKOHTPOIb Ta 3JaTHICTh [0 JeJeryBaHHA. li CTpyKTypa
BKJIFOYA€E JIEMOHCTpAILiI0 MOBAru /10 cede Ta IHIINX, MPSIMOTY 1 YECHICTh y KOMYHIKaIIii,
OpIEHTAIIIIO HA YCIIX, YMIHHS CIyXaTH, 3JaTHICTh JJO KOMIIPOMICY Ta MOIITYK MPOCTUX
pIllIeHb Y CKJIAHUX CHUTYaIlisiX.

ACEpTUBHICTb HE € HE3MIHHOIO XapaKTEPUCTUKOI OCOOMCTOCTI, OCKUIBKU ii
pIBEHb MOXK€ 3MIHIOBATUCA T BIUIMBOM COLIOKYJBTYPHUX Ta IHJMBIAyalbHUX
(daxTopiB. PO3BUTOK 1Ii€i pUCH MOXKJIUBUM Yepe3 MOJICIIOBAHHS TOBEIIHKH,
dbopmyBaHHS camMO€(dEKTUBHOCTI Ta 3aCBOEHHS COIIAJIbBHO 3HAYYIIUX HABUYOK Yy
Mpolieci HABYAHHS Ta NPOQeCciiHOT MIATOTOBKH [5].

3M1MCHEHO TEOPETHMYHUW aHalll3 MCHXOJOrIYHUX OCOOJMBOCTEH MPOSBIB
acepTUBHOCTI 0COOUCTOCTI. Bu3HaueHo, 1110 aCEpTUBHICTH MPOSIBISIETHCS SIK 3/1aTHICTh
JIIOJTMHU BiJICTOIOBATH CBOIO TMO3UIIII0, CBOT TyMKHU, MIOBAKAIOYU MPU ITLOMY MO3HIIIO
iHmmoi moaunu. J[ana puca Bifirpae MO3UTUBHY POJIb Y MI>KOCOOUCTICHIM B3a€MOIII,
aJ)k€ AaCepTUBHICTh BUPAKAETHCS Yy BMIHHI KOHCTPYKTHBHO CHUIKYBaTHCh HeE
MOPYIIYIOYM MEX CIIBpO3MOBHHKA. [Ipu 1bOMYy OCOOHCTICTh 3aJIMINIAETHCS B
EeMOITIMHO KOMBOPTHIH /1S ceOe 30H.

3’gCOoBaHO, 110 aCEPTUBHICTh BKJIIOYA€E Y ce0e Taki CTPYKTYypHI KOMIIOHEHTH SIK
KOTHITUBHUMU, NMOBEIIHKOBHM, OCOOMCTICHUI Ta €MOIIMHO-I[IHHICHUI. ACepTUBHI il
0COOUCTOCTI MPOSIBIISIIOTHCS Yepe3 YCBIIOMJICHHSI CBOiX MpaB, 000B’sI3KiB, aJICKBATHY
CaMOOIIIHKY, PO3YMIHHS LIUJIEH, MOBary 10 IHTEPECIB 1HIIMX JIIOAEH, YHUKHEHHS
MaHIMyJISiM, CIPOMOXKHICTh 3HAXOJUTH KOMIPOMICHI PIIIEHHS Ta HANIAaroJKyBaTu
KOHCTPYKTHBHI B3a€MHUHU.
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PiBeHp mposiBy AaHOi pUCH MOKE 3MIHIOBATHCH MPOTSITOM KUTTS OCOOMCTOCTI.
ACEpTHBHICTh HE € CTaJiOI0 XapaKTEPUCTUKOIO JIOAMHU. BOoHa po3BUBA€ETHCS TiA
BIJTUBOM COITIOKYJBTYPHUX Ta 1HIWBITYaTbHO-TICUXOJOTIYHUX (aKTOPIB.
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HABITAIIITHA BE3NEKA TA PUSHUK-MATPHIIA Y
CYJHOTLIABCTBI

Poccomaxa Ouiena IropiBna

KaHIUAAT TEXHIYHUX HAYyK, TOICHT,

noueHT kKadenpu «Hasirais 1 kepyBaHHS CyTHOM
Opnecbkuil HalllOHAIBHUNA MOPCHKUN YHIBEPCUTET

TomuakoBcbhkuii I'eopriii I'eopriiioBuy
Crapmmii Buknagau kadenpu «Hapirarist 1 KepyBaHHS CYTHOMY
Opechkuii HalllOHATLHUN MOPCHKUHN YHIBEPCUTET

Hizinnauai JIroamuiaa BikropiBHa

KaHJIUJAT TEXHIYHUX HAYK, IOIEHT, TOIEHT Kadenpu

«Kadenpa cynnodyayBanus i cynHopemonty im. pod. FO. JI. Bopo6GitoBay
Opechkuii HalllOHATFHUN MOPCHKUHN YHIBEPCUTET

boanap B’saueciaB OQsiekcanapoBuy
3100yBay BHILOT OCBITH JAPYTOro (MariCTepCcbKOro) piBHs
Opecphkuii HalllOHAJTbHUN MOPCHKUI YHIBEPCUTET

Hapiramiitna  Oe3nexka €  (yHAAMEHTAIbHOK  YMOBOIO  €(EKTUBHOIO
(YHKIIIOHYBaHHS MOPCHKOT'O TPAHCIIOPTY.

CydacHe CyIHOIUIABCTBO OXOIUTIOE€ BEJIWYE3HY KUIBKICTh CYJIEH, IO IIOJHS
MEePEBO3ATH MACAKUPIB 1 BAHTAXKI 110 BCbOMY CBITY.

[Ipy 1BpOMYy KOXKEH pelc CyNpOBOKYETHCS TIEBHUMH PHU3MKAMU: BiJl
HECIPUSATINBUX IMOTOJTHUX YMOB JI0 JIFOJICBKUX MOMUJIOK 1 TEXHIYHUX BIJIMOB.

[IIo6 kepyBaTh HHMMH 3arpo3aMu, 3aCTOCOBYETHCS CHCTEMHMM MIAXiJ, SIKUAN
nependoavae X BUSBJICHHS, aHAJI3 Ta KOHTPOJIb.

AXXEPENA PU3UKY
1 1
{ 3}
30BHILWHI: BHYTPILWHI:
« NOroaA « NIOACLKWUA ENEMEHT
+ AKBATOPIA * TEXHIYHUA CTAH
* BUAUMICTD » OPTAHI3AUIA
NPOLIEC OUIHKHW

BMABNEHHA|» AHAM3 » KOHTPO/b »MOHITG PWHI

ADIr ,.';‘f,;v;f-_"» TV L
ABIFALIMHOI BE3NEKW

HW3bKWW / CEPEAHIN / BUCOKWIA

Pucynok 1 — /[>xepena pusuky
IDicepeno: po3pobaeno asmopamu na ocrnosi [1, 2]
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OnHuM 13 HAUTPaKTUYHIMIMX 1HCTPYMEHTIB IOTO MIAXOIY € PU3HK-MATPUI —
pOCTa i HA0UHA MOJIEJb, L0 JO3BOJISE MIBUIKO OLIIHUTU PIBEHb HEOC3MEKH.

HapiramiifHuii pu3uK — 11¢ UMOBIPHICTb MO/, III0 MOKYTh TTOCTaBUTH ITiJT 3arPO3y
KHUTTS eKIMaxy, 30epekKeHHS Cy/IHa, BaHTaXXy 4d JOBKULIA. Jlo mpukiaay: 31TKHEHHS,
Mocajika Ha MUIMHY, BTpaTa KEpOBaHOCTI a00 TEXHIYHI BiIMOBH.

Bonun MOXyTh BHHHMKATH SIK uepe3 30BHIIIHI (akTopu (moroga, oOMexeHa
BUJIUMICTh, CKJIaJIHa aKBaTOpisf), TaK 1 dYepe3 BHYTPIMIHI (TMOMUJIKH EKIMaxy,
HECIPABHOCTI, OpraHi3aIliiiHi HeAO0JIKH ).

YacTo pu3MKHN MarOTh JIAHIIOTOBHM €(DEKT: HEBETMKA MOMUIIKA MOKE CIIPUUMHUTH
cepiio3Hy aBapilo. ToMy cHCTEeMHa OLlIHKa HaBITalliiHOTO PHU3UKY € OCHOBOIO
yIpaBJIiHHS O€3MEeKOI0: BOHA JI03BOJISIE BUACHO BHUSBIISITH 3arPO3H Ta MiHIMI3yBaTH iX
HACJIIKH.

Pusuk-marpuisg — 1e iIHCTpYMEHT, KU MOENHYE JBa MapaMeTpu: WHMOBIPHiCTH
no/aii Ta TAKKICTD 11 HACTIAKIB.

AYXKE| AYXE
BUCOKA| BMCOKA

T

O Hu3KA

g O

0 JTKHEMHA

—

=4

T oMKneA O

@ BNOPT Y

s

S WH3KYA O @
HEIHAYHA SLRMORA OFS
HABIFALIMHA R HAC

NOMANKA wropmy

[ONYCTUMWA TEMIPKOBAMA CEPHO3HI  KATACTPODINMI

TAXKICTb HACNIAKIB

Pucynok 2 — Pusuk-marpuns 5 x 5
IDicepeno: po3pobaeno asmopamu Ha ocHosi [3, 4]

[i ronoBHa mepeBara — NPoOCTOTa Ta HAOYHICTH: CKJIAJHI PU3MKH MOKHA IIBUIKO
MPEACTABUTH Y 3p0O3yM1JIiH TaOIHIII.

Martpuis n1o3Bossie kiaacupikyBaTu HeOe3neKkH: Ki MOTPeOyIOTh HETAWHUX i,
a sKi MOXHa KOHTPOJIOBAaTH CTaHJAApPTHUMHU MeTojaMu. BoHa Takox momomarae
BU3HAYATH MPiOPUTETH, OCOOTIMBO KOJIU PECYPCH EKIMaKy OOMEKEHI.

Hampuknan, momii 3 BHCOKOK WMOBIPHICTIO 1 CEpPUO3HUMH HACIIAKaMHU
BIIHOCATHCS JI0 «YEPBOHOI 30HM» Ta MOTPEOYIOTH MEPIIOYEProBOi yBard, TOMI 5K
MEHII KPUTHUYHI PU3UKHA MOXKYTh 3JIUIIATUCS Y «KOBTIH» UM «3€JICHIN» 30HAX.

Martpuiss OyayeTbess y BUIUIAAI TaOMULl, J1€ MO OJHIA OcCl pO3TalloBaHa
WMOBIPHICTB MO/11, @ IO 1HIIN — TSKKICTh HACIIIKIB.

TakuM 4MHOM, KOXHA TO1s 3aiiMae TeBHE MICIIE Y TPOCTOP1 PUBHKY.

3eneHa 30Ha O3HAYa€, M0 PU3MUK JOMYCTUMHUN 1 WOr0 MOXKHA KOHTPOJIIOBATU
0a3oBuMHU 3axonamu. JKoBTa 30Ha — CUTHAJ JiIS TIOCHJICHOI1 yBaru. YepBoHa 30Ha —
HETIPUIHATHUN PU3UK, 10 TOTPeOye TEPMIHOBOT'O BTPYYaHHSI.
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[leit iHCTpYMEHT MO3BOJISIE MIBHJAKO OI[IHUTH CHUTYaIlll0 HaBITh Y KPUTUYHUX
yMOBaXx 1 NPUHHATH MPABUIIBHI YIIPABIIHCHKI PIIICHHS.

VIMOBipHiCTb MOJIi1 BU3HAYAE, HACKIIEKM YacTO TIEBHA HEOE3MEeUHa CUTYAILlis MOXKE
MOBTOPIOBATHUCS.

BoHa or11iHI0€ThCS 3a MIKAIO0 Bl Ty>XKe HU3BKOI 10 Ty’KE BUCOKOI.

v «Jlye HU3bKa» — CUTYaIlis Maike HEMOXKJIMBA, aJle TEOPETUIHO MOKE CTATHCSL.

v’ «Husbka» — moist BigOyBa€eThCs PiAKO i JIHIIE 32 0OCOOIMBUX OOCTaBHH.

v’ «Cepennsa» — 4ac Bijg yacy nofiOHi iHnumaeHTH QiKCyHOTHCS Ha IPAKTHII.

v «Bucoka» — MO BHHHKAE PETYISPHO, OCOOIMBO y CKIAJHMX YyMOBax
TUTaBaHHS.

v «Jly)ke BHCOKa» — MPAKTHYHO TapaHTOBaHa, SKIIO HE BKUTH 3al00DKHHX
3aX0/I1B.

BusnayeHHs1 IMOBIPHOCTI 0a3y€ThCsl HA CTAaTHCTHUIN aBapii, JOCBIAl eKIMaxy Ta
0COOJIMBOCTSIX MapUIPyTYy.

Jpyruii napameTp pu3uKy —I€ TSHKKICTh HACTIAKIB.

[i MmoskHa KnacupikyBaTu Tak:

v  He3nauHi — HEBEJIWKI 3aTPUMKHM 9M APIOHI TTOIIKOKCHHS, SIKi MIBHIKO
YCYBaIOThCS.

v IlomipHi — TOIMIKOKEHHST 00JaqHaHHs a0 YacTKOBE BHBEICHHS CHCTEM i3
nany.

v’ Cepiio3Hi — CyTTeBI aBapii, 1110 BILIMBAIOTH Ha BAaHTaX a00 eKilax.

v Karacrpodiuni — 3arubenp Jrojell, BTpaTa CyJHA, 3HA4HE 3a0pyIHEHHS
JTOBKLILJIS.

[e#t mapameTp mokasye, 110 HaBiTh PIAKICHA MOMAIS MOXKEe OyTH HENPUHHSATHOIO,
SIKIITO 11 HACIAKHA KaTacTpogivHi.

[ToenHanHss WMOBIPHOCTI Ta HACTIAKIB CTBOPIOE MAaTPHUIIO, HaW4acTilmie Yy
dbopmarti 5x3.

VY Hel 3aHOCSATH MOXJIMBI CIIEHApIi, 10 03BOJISIE YITKO OQUUTH iX PO3MOJILI IO
30HaX PU3HUKY.

Hanpuknazn: «31TKHEHHSI y MOPTY» MOKE MaTH CEPEeIHI0 MMOBIPHICTb 1 CEpeJHI
HACJIKU, TOMY BOHO OIMHSETHCA Y KOBTIM 30HI.

«BinMoBa HaBIramiiHOI CHUCTEMHU TiJ Yac IITOPMY» — PIAKICHA, aje 3
KaTacTpo(pIYHUMU HACTIAKAMU, OTKE, YEPBOHA 30HA.

Takuit miaxig gae 3MOTy €Kimaky 1 KEpIBHHUIITBY CYAHOIUIABHUX KOMIaHIN
MpUIMATH 3BKEHI PIIIEHHS IIOJI0 YIIPABIIHHS PU3UKAMHU.

Jlo HaBiramiiHUX pU3UKIB MOYKHA BITHECTH:

v/ 3ITKHEHHS CyJIEH Y BY3bKUX IPOXO0JIaX;

v/ 1I0CaJIKy Ha MiJIMHY Yepe3 HETOYHOCTI y HaBirarlii;

v/ BiamoBy cucreM GPS a6o aBrominora;

v/ TFOJICHKI IOMUJIKH [IPY BUKOHAHHI MaHEBPIB y TOPTY.

KoxeH 13 iux BUNaAKIB MO-PI3HOMY PO3TAIIOBYETHCS Y MAaTPUIIl PU3UKIB, aje BCl
BOHH CTaHOBJISITH 3arpo3y i Oe3MeKu CyTHOTIIABCTBA.

[IpakT4HE BUKOPUCTAHHS MATPHUIIl JO3BOJISIE€ OIIHUTH iX KPUTUYHICTH 1
BU3HAYUTH, K1 3aX0IU MTOTPIOHO 3aCTOCYBATH MEPIIOUYEPTOBO.
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O1iHKa pU3UKy — 1€ JIMIIEe TOYaTKOBUM eTarl. Jlami HeoOXiJTHO BIPOBAKYBaTH
KOHKPETHI 3aX0/H YIPaBIIiHHS.

Cepen HUX:

v/ IPEBEHTHBHI 3aX0/IH, 10 MIHIMI3yOTh PU3HKH IIIE JI0 iX BUHMKHEHHS,

v/ BUKOPHUCTAHHSI CYYaCHUX EJIEKTPOHHHUX KapT i aBTOMATH30BaHMX HaBIraIiitHux
CUCTEM;

v peryisipHe HaBYaHHS €KillaxKy, TPEHYBaHHS aBapiiHUX CIICHAPIiB;

v/ aHalli3 IHIMIEHTIB Ta KOPEKI[iA MPOLELYD Uil YHUKHEHHS IIOBTOPEHb.

VYrpaBniHHs pu3ukamMu — 1€ 0e3NepepBHUI MPOLIEC, IKU BUMArae siIKk TEXHIYHUX,
TaK 1 OpraHi3alifHuX pillieHb.

BucHoBku

Pusuk-matpuiis € yHiBepcalbHUM 1 €(EeKTUBHUM I1HCTPYMEHTOM Yy CHCTEMI
0e3IeKH CyTHOTIaBCTBRA.

Ii repeBaru: BoHa JI03BOJISIE MIBUIKO BU3HAYATH HAMOUIbII HEOE3MEUH1 CIIeHapIi,
J0TIOMAara€e po3CTaBUTU MPIOPUTETH y MPUIHATTI PILIEHB; 3MEHIIY€E KUIBKICTh aBapii
Ta IHIUACHTIB 3aB/SIKA MPEBEHTUBHUM 3aX0J[aM; CIIpUSIE MiABUIIICHHIO PIBHS O€3IEeKU
eKIMaxy, 30€peKECHHIO CY/IHA, BAHTAXYy Ta 3aXUCTY JOBKIJUIA.

OTxe, peryispHe 3aCTOCYBaHHS PHU3UK-MATpPULIl Yy HaBIrauii € HeOoOX1JIHOIO
YMOBOIO Cy9aCHOTO MOPCHKOTO TPAHCTIOPTY.
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