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AT'POEKOJIOI'TYHHA OHIHKA 3ABE3INEYEHOCTI
OCHOBHHUX THUIIIB IPYHTIB PYXOMUMMMU
CHHOJIYKAMHU HUHKY

JmitpieBueBa Harauis Bosoaumupisaa

Kanmunar ciabChKOrocmoapchKux HayK, BACHUN CEKpeTap

[HcTUTYT cimbehkoro rocnogapcrsa 3axiguoro [lomices HAAH,

Byn1. PiBHEHCEKa, 5, c. lllyOkiB, PiBHeHChKU p-H, PiBHEHCHKA 001., 35325, Vkpaina

Koasanu Oaexkcanap OsiekcaHapoBuy

T.B.O. IUPEKTOPA

PiBHeHCBHKHIT perioHanbHui HeHTp Y «lepKIrpyHTOXOpOHa»

ByJ. PiBHeHchKa, 3, ¢. IllyOkiB, PiBHeHCHKMIT p-H, PiBHeHCBKA 00:1., 35325, Vkpaina

Kucni 1epHOBO-III30IUCTI IPYHTH XapaKTEPHU3YIOThCS BUCOKMM BMICTOM LIUHKY 1
Mailke He TOTpeOyIOTh 3aCTOCYBaHHS IIMHKOBUX J00OpuB. Haituacrimie HecTaua IUHKY
JUTSI POCJIMH BUSIBJISIETHCS HA MIIIAHUX CIA00TyKHUX a00 OIM3bKUX O HEUTPATbHUX 1
KapOOHAaTHUX IPYHTaX, J€ BMICT PyXOMHUX CIIOJIYK LIbOTO €JIEMEHTa, Y 3B'SI3KY 3
OCAPKEHHSM HOTO Y BUIJISIII KapOOHATIB, IOCUTh HE3HAYHUH, a TAKOXK HA IPYHTaX 3
BUCOKHM yMicTOM BamHa 1 (ocdari. Ha pyxomicTh IMHKY 1 3aCBOIOBaHICTh MOTO
pOCIIMHaMM BIUIMBAIOTh BHUCOKI HOpMHU (ochopHUX J00pUB 1 BamHa, HU3BKI
TEeMIIepaTypu 1 HU3bKHM BMICT OpraHIYHUX PEUOBUH. PyXOMICTh HIMHKY Ta HOTO
HAJXO/UKEHHS! B POCIMHM 3aJ€XKHUTh B1J KHCIOTHOCTI I'PYHTY, BMICTY 1 PyXOMOCTI
CHOJIYK IHILIMX €JIEMEHTIB, IHTEHCUBHOCT1 MIKpOO10JI0TTYHUX mpo1ieciB [1-4].

Hns mporo B 27 HaceiaeHUX MNyHKTax PiBHEHChKoOi o0iacTi Oyiu 3aKiiajieHi
MOHITOPUHIOBI AUISIHKH, SIKI pO3MIILIEHI B YCIX aJMIHICTPAaTUBHUX pallOHaX Ha PI3HUX
TUINAX IPYHTIB 1 XapaKTEpHU3yIOTh BCl IPYHTOBO-KJIIMATHYHI yMOBU PIBHEHCBHKOI
obnmacti [5]. HAnsg 3akigajAKd  MOHITOPUHIOBOI  AUISSHKA ~ BHUKOPUCTOBYBAJH
BIIKOPUTOBaHYy IUIAaHOBO-KapTorpadiuHy ocHOBY 3emieyctporo (1:100000) 3
HAaHECEHUMHU TPYHTOBUMU BiamiHamu. [[ns dopmyBaHHS THI30BOI MPOOH 3 KOXKHOI
eJIeMEHTapHOI AUISTHKY BiJlIOpaHo MeToaoM KoHBepTy 20 ToukoBux mpo6. Bigibpani
TouKOBI podu (20 mT*4) 00’ e€qHANM AT OTPUMAaHHS THI3I0BOT (3MilIaHoi) mpoowu.
Crning BiIMITUTH, 10 MOHITOPUHT TPYHTIB, IO MPOBOAMUTHCS HA TEpUTOPIi 00JacTi
BroueHuit 10 ®AO (IIpomoBosibua Ta citbebkorocmnoapchka opranizariss OOH),
SIKa AaKTUBHO CTIPUSIE CTBOPEHHIO B YKpaiH1 € IMHOT IPyHTOBO-1H(POPMAITIHHOT CUCTEMU
JUISI MOHITOPUHTY Ta 3aXHUCTY 3€MeJlb Bij Jerpaiartli.

AHanizyoud giarpamy YMICTY PYXOMHX CHOJIYK IHMHKY Ha MOHITOPHHTOBHX
ninsiHkax 30HU [lomiccst PiBHeHCBhKOT 006s1acTi (puc. 1) BCTaHOBJIEHO, 1110 B JIEPHOBO-
MIJ30JUCTUX I'PYHTAX YMICT PyXOMUX CIIOJIYK LIMHKY KOJIMBaeThes B Mexax 0,70—1,23
MI/KT IPYHTY, TIPU CEPEIHbOMY MOKa3HUKY 0,89 MI/KT IpyHTY.

10
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JICPHOBO-ITII30TUCTHI JIEpHOBH JIY4YHUH YOPHO3EM

Puc. 1 VYwmicT pyxomMux CHOJYyK LMHKY Ha MOHITOPUHTOBHUX JUISHKAaX
cnoctepexxenHs 30Hu [lomices PiBHeHCHhKOT 001acTi 3a 2024 p. [BiacHa po3poOKa]

VY epHOBUX IPpyHTaX yMICT PyXOMHUX CHOJYK IUHKY CTaHOBUTH 0,45-2,24 mr/kr
IPYHTY, IPU CEPETHBOMY MOKa3HUKY 1,14 MI/Kr IpyHTY. Y JTy4YHUX IPYHTaX MOKa3HUK
YMICTY PyXOMHUX CIOJIYK IIUHKY CTaHOBUTH 0,68—4,73 MI/KT IpyHTY, IIPU CEPETHHOMY
nokasHuky 2,71 Mr/kr rpyHty. s 4OpHO3EMHUX TIPYHTIB Ha MOHITOPHUHTOBHUX
TUISTHKAaX MOKa3HUKU YMICTY PYXOMHX CIIOJIYK LIMHKY CTaHOBHUTH 1,53 MI/KT IpyHTY
B1/IMOBITHO.

TakuM YUHOM, OCHOBH1 TN I'PYHTIB 30HU [loiiccst 3a yMICTOM pyXOMHX CHOIYK
LMHKY MOKHA PO3MICTUTH y CIIaJIal0UUi PsIL: TyYHI™> YOPHO3EMHI>/IEPHOBI>I€PHOBO-
M1I30JIUCTI.

AHanizyoud Jiarpamy yYMICTY PYXOMHX CHOJIYK HMHKY Ha MOHITOPHUHIOBHX
ninsakax 30HU Jlicoctenmy PiBHeHCbKO1 oOsacti (puc. 2) BCTAHOBJICHO, IO B
YOPHO3EMHHX IPYHTaX YMICT PyXOMHX CHOJYK IIMHKY KOJUBaeThca B Mexax 0,48 —
1,18 Mr/kr rpyHTY, npu cepeaHboMy Mmoka3zHuky 0,72 MI/Kr rpyHTy. Y TEeMHO-CIpUX
I'PYHTaxX MOKA3HUKH YMICTY PYXOMUX CITOJIYK IIMHKY KOJIMBaIOThCs B Mexkax 0,67—0,94
MI/KT TPYHTY, TIpU cepeaHboMYy MOKa3HUKy 0,79 Mr/Kr 1pyHTY. Y SCHO-CIpUX IpyHTaX
YMICT PYXOMHUX CHOJYK IWHKY Bapiroe B Mexax 0,52-1,35 Mr/kr rpyHty mpu
cepeqHboMy MOKa3zHUKY 0,72 MI/KT IpyHTY. Y JI€pHOBO-IIA30JUCTHX, JIyYHHX Ta
TOPPOBO-00JIOTHUX TPYHTAX MOKA3HUK YMICTY PYXOMHX CHOJYK LIMHKY CTaHOBUTH
0,55, 1,11 Ta 2,68 MI/KT IpYHTY BiAMOBIIHO.

TakuM 4YMHOM, OCHOBHI TUINH IPYHTIB 30HW JlicocTemy 3a yMICTOM PYXOMHX
CIIOIYK  KOOallbTy MO’KHAa  PO3MICTUTH Y  CHajalouuii  psa:  TopgoBo-
OOJIOTHI>TYYHI>TEMHO-CIPI>SICHO-CIPI>YOPHO3EMHI>E€PHOBO-IT130IHUCTI.

11
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Puc. 2 VYwmicT pyxXomMuxX CHOJYK L[IMHKY Ha MOHITOPUHTOBUX JUISHKAX
crioctepexenHs 308U Jlicocteny PiBHeHChKOT 001acTi 3a 2024 p. [Bi1acHa po3poOka|

TakuM 4YMHOM, JI€PHOBO-MIA30JUCTI IpyHTH 30HM Ilojiccs XapakTepu3yrThCs
Ay’*€ HU3bKMM CTYINEHEM 3a0€3MEUYECHOCTI PYXOMUMH CHOJyKaMu UIUHKY. Jns
JIEPHOBHX Ta YOPHO3EMHHUX IPYHTIB BiJMideHa HHU3bKa CTYMiHb 3a0€3MeYeHOCTI
PYXOMHMMH  cCIONyKaMd LUHKY. Toml sk JyuHi IpyHTH 30HM [lomices
XapaKTePU3yIOThCS MIBULICHUM CTYIEHEM 3a0e3MeYeHOCTI PYXOMHUMH CHOJyKaMH
LUHKY.

JIepHOBO-TI30JIMCTI, YOPHO3EMHI, SICHO-CIpi, Ta TEMHO-CIpl TPYHTH 30HH
Jlicocreny xapakTepu3yrThCs YK€ HU3bKHUM CTYIEHEM 3a0€3MEeUE€HOCTI pPyXOMUMU
crolykamMu [HMHKY. JIly4Hi TpyHTH XapaKTepH3yIOThCS HHU3BKUM CTYTICHEM
3a0€3ME4YEeHOCTI PYXOMUMH  CHOJIyKamMu IUHKY. TopdoBo-0070THI  IpyHTH
XapaKTEPU3YIOThCS MIJIBUILIEHUM CTYIEHEM 3a0€3MEeYEHOCTI PYXOMHUMHM CIOJIyKAMH
IIUHKY .

3a marepianamu arpoxiMmigyHoro ooctexxeHss (XII Typ) cinbcbKOrocnoaapcbkux
VIilb BMICTPYXOMHX CHOJNYK IIMHKY Y IpyHTax PiBHEHCbKOi 00JsacTi MOKHA
PO3MOJAUIATH HA TakKi TPYNU: 3 Jy)Ke HU3BKUM BMICTOM — 3944 THUC Ta, 3 HU3bKUM
BMicToM — 55,8 THC Ta, cepenHim — 24,4 Thc ra, maBuiieHuM — 13,8 Tuc ra, BUCOKUM
— 6,8 Tuc ra ta gyxxe BucokuM — 1,0 tuc ra. CepeHbO3BOKEHHUIM MOKA3HUK BMICTY
IIUHKY 110 0071acTi cTaHOBUTH 0,84 MT/KT IPYHTY.

BucHoBku:

1. Bcranosneno, mo 79,5% o0cTexeHux ClTbChKOTOCTIONAPCHKUX 3€METh MAOTh
IyKe HU3bKY 3a0€3MeUeHICTh PYXOMUMH CIIOTyKaMH IIHHKY.

2.V 3o0ni Ilomiccs PiBHEHCBbKOI 00J1IaCTI BCTAaHOBJIEHO Jy’K€ HHU3BKY CTYIIHb
3a0€3MeYeHOCTI PYXOMHUMHU CHOJYKaMH IHWHKY JJig JCPHOBO-TII30JIMCTUX Ta
JEPHOBHX IPYHTIB.

3. Y 3oni Jlicocreny PiBHEHCHKOi 00J1acTi BCTAHOBJIEHO IYy’K€ HHM3bKY CTYIIHb
3a0€3MeYeHOCTI PYXOMHUMH CTIOTYKaMHU IIMHKY sl AEPHOBO-ITII30JIUCTUX, ICHO-CIPHUX,
TEMHO-CIPUX Ta YOPHO3EMHUX I'PYHTIB.

12



AGRICULTURE
MODERN DIGITAL TECHNOLOGIES IN SCIENCE AND EDUCATION: FROM CREATION
TO EXPLOITATION

4. TakuM YMHOM, HU3BKHIA BMICT PYXOMHX CITOJIYK IIMHKY Y TPYHTI 3yMOBJICHUN
NepeBaXKHO BUCOKUM piBHEM pH (JTyKH1 IpyHTH), HAAMIPHUM BHECEHHSIM (PochopHHUX
n0OpUB, TMIIIAHUM CKJIaJ0M, HU3BKMM BMICTOM OpPraHiKd a00 BHCOKHM BMICTOM
MarHiro. HaiiOinbia nedinutHicTh nposBiseThes npu pH >7 ta B ymoBax epos3ii, 110
BUHOCHUTH ITUHK 13 BEPXHIX IIapiB.

5. 30UIBIIUTH BMICT IIMHKY B I'PYHTI MOKHAa BHECEHHSIM LIMHKOBMICHHUX JOOPUB,
TaKuX K CyJdb(}aT MUHKY M1J OpaHKy abo B PSAKU, 3aCTOCYBaHHSIM XeJIAaTHUX (HOpM
(EDTA) nns mimkuBiICHHS, a TaKOX BHECEHHSAM KOMIIOCTY Ta TIEPETHOIO.
HaiiedextuBHime perymoBatd pH TIpyHTy Ta YHHUKATH HaJMIPHOTO BHECCHHS
hocdopy.

Cnmcok Jitepatypu

1. lenemok M.O. BusHaueHHS BMICTY BaXKUX METalIB Yy IPyHTaxX pI3HHUX
eKoJIoriyHuX 30H Micta Jlynpka. TaBpiiicekuil HaykoBuid BicHHK. 2019. Ne 107. C.
317-321.

2. BiaTBOpeHHS pOAIOYOCTI TIPYHTIB Y TIPYHTO3aXHUCHOMY 3EMJIEPOOCTBI:
monorpadis / [M. K. lllukyna, C. C. Antonens, B. O. Anapienko Ta iH.]; 3a pea. M.
K. Tukynu. — K. : Opanra, 1998. 680 c.

3. JHerpanarisi 1 MOHITOpUHT TPyHTIB / Metonuuni BKasiBku; [3a pen. O. O.
I'matenko, JI. P. [Tetpenko, M. B. Kanmtauk Ta i1.]. — K.: Ham. arpap.y-t, 1998. 54 c.

4. MomuitopuHr AOBKULIA: mipyuHuk / [boromo6os B. M., Knumenko M. O.,
Mokin B. b., Ta iu.]; mig pea. B. M. boronto6oBa. [2-e Bua., nepepod. 1 101m.]. —
Binnuisa: BHTY. 2010. 232 c.

5. MeroauuHi BKa3iBKM LIOJI0 MPOBEIEHHS MOHITOPUHTY TIPYHTIB 3€MeEllb
CLTBCHKOTOCTIOAPCHKOTO MIPU3HAYCHHS Y MEPEKI CIIOCTEPEIKEHh HA MOHITOPUHTOBHX
ninsakax / I'pexkos B. O., lansko JI. B., Maiictpenko M. I. ta in. Kuis, 2011. 28 c.
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OLIHKA AJAIITUBHOI'O ITIOTEHUIAJIY I'IBPU/IIB
COHAIIHUKY OJHOPIYHOTI'O 3A ITIOKASHUKAMMU
IVIACTHYHOCTI TA CTABIVIBHOCTI

Kupuibuyk Anxena MukosaiBHa,
K.C.-T.HayK, CT.H.CII. JJaOOpaTopii MOKa3HUKIB SKOCTI COPTIB POCIIHH
YKpalHChKU THCTUTYT €KCIEPTU3U COPTIB POCIHH

Huuxkanwk I'anuna BanenTuHiBHA,
H.CII. 1a0b0paTopii MOKa3HUKIB SKOCTI COPTIB POCIUH
VYKpaiHCbKUI THCTUTYT €KCIEPTU3U COPTIB POCIIMH

be3snpo3Bana Ipuna BorogumupiBHa,
H.CII. JJabopaTopii MOKa3HUKIB SIKOCTI COPTIB POCIIHH
YKpaiHChbKUN THCTUTYT €KCIIEPTU3U COPTIB POCIIUH

Consiiiauk ogHopiunuil (Helianthus annuus L.) € oJlHI€0 3 MPOBIAHUX OJIAHUX
KyJIbTYp CBITYy Ta Ma€ BaKIUBE EKOHOMIYHE 3HAYCHHsS IS arpapHOTrO CEKTOPY
Vkpainu [1]. Ykpaina mocigae mpoBigHI MO3MUILITI y CBITOBOMY BHPOOHHLTBI Ta
€KCIIOPT1 COHALIHUKOBOI OJIli, @ IJIOMII MOCIBY III€T KYJIBTYPH IIOPOKY 3aJIUIIAIOTHCS
CTaO1IbHO BUCOKUMU. 3HAUHHI IOMUT HAa IPOIYKIIIO IEPEPOOKU COHSALIHUKY, & TAKOK
HOT0 BHCOKa PEHTAOENbHICTh 3yMOBIIIOIOTH TOCTIWHE BIOCKOHAJICHHS TEXHOJIOT1H
BUPOILIYBaHHS Ta BIIPOBAKEHHS HOBUX BUCOKOIPOIYKTUBHUX T1OpHUIB.

Boanowac cywacHi KiIiMaTH4HI 3MiHH, $IKI MPOSIBISIOTBCS Y MiABUILEHHI
CepeIHbOPIYHOI TeMIIEpaTypH, HEPIBHOMIPHOMY pO3MOJLI aTMOC(EpHUX OMajiB Ta
YacTINIOMY BUHUKHEHHI TMOCYIIIMBUX TEPIOJiB, ICTOTHO BIUIMBAIOTh HA
MPOIyKTUBHICTH CIITLCHKOTOCTIONAPCHKUX KYIBTYP [2]. Oc0o0IMBO Yy TIMBOIO 0 TAKUX
3MiH € 30Ha Creny VYkpainu, ne aedIilUT BOJOTH YacTO OOMEXYe peai3allito
T€HETUYHOTO MOTEHIlaly BPOXAWHOCTI. Y IIMX yMOBaxX 3pOCTAa€ 3HAYEHHS COPTIB 1
riopuaiB, 31aTHUX (opMyBaTH CTaOUIbHUNA YypoKail y MIMPOKOMY Jiana3oHl
€KOJIOTTYHUX YMOB [3; 4].

OaHuM 13 BaOXKJIMBUX HANpPsSIMIB Cy4acHOi CEJEKLIi € CTBOPEHHS T'€HOTHIIIB 13
BHCOKHMM PIBHEM aJalITUBHOCTI /0 MIHJIMBHUX YMOB HABKOJHUIITHBOTO CEPEIOBHUIIIA.
AJanTUBHUN NOTEHIla) cCOpTy abo ridpujia XapakTepu3yeThCs 3JaTHICTIO CTA0LIBHO
peanizoByBaTH TEHETUYHHM TOTEHIIAJl TMPOAYKTUBHOCTI 3a PI3HUX yMOB
BUPOIITyBaHHsI. J1J1s1 OIIHIOBAHHS 111€1 3TATHOCTI MTUPOKO BUKOPUCTOBYIOThH MOKA3HUKH
€KOJIOT19HOI IJIACTHYHOCTI Ta cTabiIbHOCTI [5].

ExosioriuHa MIacTHYHICTh XapaKTEpPHU3y€ PEaKIil0 TEHOTUIy Ha 3MIHY YMOB
CepeloBHUIlla Ta BHU3HAYAEThCSH KoedimieHToMm perpecii (bi), Toml K CTaOUIBHICTH
MpOsIBY O3HAKM OIHIOIOTH 3a BapiaHcow cTtabutbHOCTI (S°di). [loemHanHs 1UX
MOKA3HUKIB J03BOJISIE BA3HAYUTH F€HOTUIIN IHTEHCUBHOI'O TUITY, IO JOOpE pearyoTh
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HAa TIOKPAIllEeHHS YMOB BHpOIIYyBaHHS, a TaKoX CTaOUIbHI TEHOTHIH, 3AaTHI
HiATPUMYBATH BIIHOCHO CTAJIUNA PIBEHb YPOXKAWHOCTI 32 HECIIPUSITIMBUX YMOB.

BaxxnuBUMH TOKa3HUKAMU aIalITUBHOCTI € TAKOK TOMEOCTATUYHICTB 1 CeJeKIlHHa
IIHHICTb COPTY, SIKI XapaKTepU3YyIOTh 3JAaTHICTh T'€HOTUIy KOMIICHCYBATH BILIWB
HECNIpUATIUBUX (aKTOpiB cepeaoBuia Ta (GopMyBaTu CTaOUIBHUN PIBEHb
rocrnoAapchbKO-I[IHHUX O3HAK.

Y 3B’SA3Ky 3 LMM OIIHIOBaHHS aJalTUBHOrO IIOTEHIaly HOBHUX TiOpHUIIB
COHSIIIHHUKY 3a TTapaMeTpaMH TUTACTHYHOCTI Ta CTAOUTLHOCTI € BaXKJIMBUM 3aBIaHHSIM
CyYaCHUX arpOHOMIYHHX 1 CENEKIIHHUX JTOCITIIKCHb.

MerToro gocaimkeHHs OyI0 OLIHUTH alallTUBHUMN MOTEHITIaN T10pHUIiB COHSIIHUKY
OMHOPIYHOTO 33 TIOKA3HMKAaMU €KOJIOTIYHOI TUIACTHYHOCTI Ta CTaOLIBHOCTI
(¢opMyBaHHS BpOKAWHOCTI 1 IOKA3HUKIB SIKOCTI HACIHHS B pI3HUX IPYyHTOBO-
KIIIMaTUYHUX YMOBaxX YKpaiHu.

JocnipxeHHs: mpoBoauian yrnpoaosxk 20242025 pp. Ha AOCHIAHUX MOIAX Piiid
VYKpaiHChbKOTO 1HCTUTYTY €KCIEPTU3U COPTIB POCIHH y JBOX I'PYHTOBO-KIIIMATHYHUX
3oHax Ykpainu: Cremy Ta Jlicoctemny.

o 3ouu Creny Bxoaunu J{HinponeTpoBcbka, KipoBorpaaceka ta Onecbka Qimii,
a Tako Kimichkuil BT MOJLOBUX JociikeHb Onecbkoi dimii. 3ony Jlicoctemy
npeacrasisuii Binauipka, Cymcrka Ta Uepkaceka i, a Takox KapiiBchkuii BiUIUT
noyiboBUX JociipkeHb [lontaBebkoi ¢imi. O6’ekTamu AOCHIHKEHHS Oylu I STh
riopuaiB coHAHUKY onHopiuHoro: ‘BOHEM’, ‘Legion’, ‘LLUDWIG’, ‘Lorca
Hrano’, ‘ODYN’, BHeceH1 10 Jlep:KaBHOTO PEECTPY COPTIB POCIWH, IPUIATHUX IS
nomupeHHa B Ykpaini B 2025 poui, Ta peKOMEHI0BaHI Il BUPOILYBAaHHSA y 30HI
Jlicocremy.

[TonpoBI AOCHIIKEHHS TPOBOAWIM BIAMOBIAHO JO METOAUK TPOBEACHHS
€KCIIEPTU3H COPTIB POCIMH Ha MPUIATHICTH 10 MOMIMpPEeHHS B YkpaiHi. OO6mikoBa
IJIola JIISSHKK CTaHOBWJIA 25 M2, pO3MINICHHS AUITHOK — PEHJI0MI30BaHe,
MOBTOPHICTh — YOTUPHUPa30Ba [6-8].

Y nmepiox BereTaiii BHU3HAYAIM CEPEIHLOJOOOBY TeMIepaTypy IMOBITPS Ta
KUIbKICTh aTMochepHux omaaiB [9]. [ns  OImiHIOBaHHS YMOB 3BOJIOKECHHS
BUKOpUcTOBYBanu TigporepMiunuid  koedimieHt (I'TK) CensHinoBa, skuil €
IHTErpajJbHUM MOKA3HUKOM CIIBBIIHOIIEHHS MIXK CYMOIO OMaJiiB Ta TEMIIEpaTypHUM
pekuMOM. EKOJIOTiYHY MJIACTUYHICTh Ta CTAOUIBHICTh TiOpUIIB BU3HAYAIM 32
meroankoro Eberhart 1 Russell [10]. Jdns uporo po3paxoByBanu: Koe(illeHT perpecii
(bi) — MOKa3HUK IUIACTUYHOCTI; BapiaHCy cTabuIbHOCTI (S%dP). JloJaTKOBO BU3HAYAIIM:
koedimienT Bapiarii (V); romeocrarnunicth (Hom); cenekiitny 1inHicTh (Sc) [11].
Cratuctuuny oOpoOKy MaHMX TPOBOAMIM 3 BUKOPUCTAHHSM TMPOTPAMHOTO
3abe3neueHHs Excel 2016.

[Torogui yMOBH pPOKIB JOCHIJKEHHS 1CTOTHO BIJIPI3HSUIMCS MIXK COOOI0 Ta
CTBOPIOBAJIM KOHTPACTHI YMOBH AJISL POCTY 1 PO3BUTKY POCIHMH COHSAIIHUKY. CepeaHs
piuHa Temneparypa noBiTps y 2024—-2025 pokax nepeBuIlyBaia cepeHi Oaratopivsi
noka3Huku Ha 3—4 °C.

Piuyna kuibkicTh onaaiB y 30H1 Creny cranoBwia 351-414 mm, Toal SIK y 30HI
Jlicocrenny — 577-609 mMm. BianoBigHO 10 3HAY€HB TiAPOTEPMIYHOIO KoedirieHTa
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YMOBH BeretaniiHoro mnepiogy y Cremy XapakTepu3yBajHCs K AyXe MOCYIUIUBI
(I'TK 0,4-0,5), Toxi six y JlicocTeny crocrepiraiocs nocratHe 3sojioxkenHs (I'TK 1,0—
1,4).

OTpumaHi pe3yibTaTH CBiAYaTh, M0 BPOXKANUHICTH TIOPUAIB 3HAYHOIO MIpPOIO
3aJiexana BiJl yMOB 3BOJIOKEHHS. Y cepeHbOMY BOHA BapitoBaia Bia 2,5 mo 3,1 T/ra.
HaiiBunry cepennio BpoxkaiiHicth chopmyBaB riopus ‘Lorca Hrano’.

¥V 30n1 Cteny BpoxkaitHicTh ri0puaiB y 2024 poui ctanoBuia 2,3-2,9 1/ra, To1 sSIK
y 2025 pori Bona 3am3minacs 1o 1,1-1,8 1/ra uepes aedinut Bosoru. Y 30Hi Jlicoctemy
BpO>KalHICTh OyJa ICTOTHO BUIIOKO 1 Aocsrana 3,2—4,4 1/ra.

BwmicT omii y HacinHi riOpuaiB 3MmiHIOBaBcs B Mexax 23,0-55,1%. HaiiBummm
CepenHIM 3HAYCHHSM xapakTepu3yBaBcs Tiopua ‘ODYN’, Tomi SK Ao HIDKYUAN
piBEHb ONitHOCTI BiA3Ha4YeHo y Ti0puAiB ‘Legion’ ta ‘Lorca Hrano’.

BwmicT Oinky BapitoBaB y Mexax 13,1-23,2%. HaiiBummii cepenHiil Moka3HUK
BCTaHOBJIEHO Y riopuay ‘Lorca Hrano’. ¥V 30H1 Cteny BMICT OUIKY OyB €110 BUIIKM,
[0 TOB’SI3aHO 3 TOCYNUIMBUMHU YMOBaMH, Kl CIPUAIOTh HAKOMMMYEHHIO OLIKOBUX
PEYOBHH Y HACIHHI.

AHaJi3 MOKa3HUKIB €KOJIOT1YHOT IJTACTUYHOCTI TTOKa3as, M0 KoedilieHT perpecii
(bi) nna BpokaitHOCTI KomBaBcst y Mexxax 1,0—1,2. HaiiBuiny peakiiito Ha 3MiHY yMOB
BUPOIIyBaHHs BUABJIECHO y T10puay ‘Lorca Hrano’ (bi=1,2), mo cBiA4uTh Mpo Horo
IHTEHCUBHUI TUIT PO3BUTKY.

['opuau ‘LLUDWIG’ ta ‘ODYN’ xapakTepu3yBaaucs MiABUIIEHOIO Yy TIHBICTIO
10 3MiH yMOB cepenosuia (bi=1,1). Bognouac riopuan ‘BOHEM’ 1 ‘Legion’ manu
3HaueHHs1 bi=1,0, MmO CBIAYUTH MOPO IXHIO CTAOUIBHICTh Yy PI3HUX YMOBax
BHUPOIITyBaHHS.

[Toka3Huk Bapiancu ctaluIbHOCTI (S%di) st BpoxkaitHocTi ctaHOBUB 14,8—19,0.
HaifHmx4ul 3Ha4YeHHs I1OTO MOKa3HUKAa BcTaHoBieHO y Tiopuaie ‘BOHEM’ Tta
‘Legion’ (8§%di=14,8-14,9), mo cBIQYuTh OpO BIJHOCHO CTabUIbHE (QopMyBaHHS
BPOXKAMHOCTI.

Koedimient Bapiartiii BpokaitHocTi cranoBuB 43,0—55,1%. HaliHmkdy MiHIUBICTD
YPOXKaWHOCTI 32 pOKaMH JOCIKeHHs BiazHadyeHo y Tidpuny ‘LLUDWIG’ (7=43,0).

3a MOKa3HUKOM TOMEOCTATMYHOCTI HAWBHUIIl 3HAYEHHS BCTAHOBJICHO TAaKOX Y
riopuny ‘LLUDWIG’ (Hom=1,5; Sc=1,3), mo cBiA4uTh PO HOTr0 BUCOKY 3JaTHICTh
KOMITCHCYBATH BIUIMB HECTIPUATIUBUX (PAKTOPIB CEPEIOBHUIIIA.

AHani3 mapaMeTpiB MJIACTUYHOCTI Ta CTAOUTLHOCTI 32 BMICTOM OJIii MOKa3aB, L0
HailOuTbil ctabimeHuM OyB ri0pua ‘Lorca Hrano’ (bi=1,0; S$%di=3594,5), Tomi sK
HaWBUIILY CEJICKIIMHY LIHHICTD 3a Ii€r0 03HaKow MaB riopug ‘BOHEM’ (Sc=41,3).

3a BMICTOM OUIKy HaWBHUINY CTaOUIBHICTH MPOSIBY O3HAKU MPOJIEMOHCTPYBaB
riopun ‘ODYN’ (§%,=582,4), sKuil XapaKTepM3yBaBCi HU3LKUM KOe(Dilli€eHTOM
Bapiarlii Ta BUCOKUM piBHEM romeoctaTudHocTi (V=5,1; Hom=48,7).

OTpumaHi pe3yiabTaTH MiATBEP/DKYIOTh 3HAYHUM BIUIMB TIOTOJAHMX YMOB 1
IPYHTOBO-KJIIMAaTUYHUX (PakToOpiB Ha (OpPMYBaHHS MPOAYKTHUBHOCTI COHSIIIHUKY Ta
CB1/TYATh MPO JOIIIBHICTh BUKOPHCTAHHS IMOKA3HMKIB IJIACTUYHOCTI M cTaOLIBHOCTI
JUTSI OIIIHIOBAHHS aJJallTUBHOTO MOTEHITIATy T10pH/IiB.
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MoskHa 3pOOUTH BHCHOBOK, IIO TOTOJHI YMOBH POKIB JOCHIKEHHS CYTTEBO
BIUTMBAIM Ha (DOPMYBaHHS BPOXKAMHOCTI Ta MOKA3HUKIB SKOCTI HACIHHS COHSIIHHKY.
Haitbinpm cpusTiauBi yMoBHU JiJi (JOpMYBaHHS MPOJYKTUBHOCTI CIIOCTEPITAIUCS Y
30H1 Jlicocreny. HaliBuiy cepennio BpokaitHicTh cpopmyBaB ridpun ‘Lorca Hrano’
(3,1 1/ra), Toxi sik ridopuan ‘LLUDWIG’ ta ‘ODYN’ xapaktepu3yBajlucs BUCOKUM
aJanTUBHUM TOTEHLIAJOM. 3a TMOKa3HUKAMHM IUJIACTUYHOCTI Ta CTaOLIBHOCTI
BpokaiiHocTi BuaieHo riopuau ‘BOHEM’ 1 ‘Legion’, siki XapakTepHu3yrOThCS
cTaOlTbHUM  (OPMYBaHHSM YpOXKAl0 y MIHJIMBUX €KOJIOTIYHUX YMOBax. 3a
MOKa3HWKAMH TOMEOCTaTUYHOCTI Ta CEeNEKIIHHOT LIIHHOCT1 HalOUIbII MEPCIEKTUBHUM
BusBuBcs riopun ‘LLUDWIG’. 3a BmicToM ouii MIACTUYHICTIO Ta CTaOUIBbHICTIO
NposiBY O3HakW Big3HaumBcs riOpun ‘Lorca Hrano’, Toml sk 3a cTaOUIBbHICTIO
(dbopmyBaHHs BMICTY OUIKY BHaUIeHO riopua ‘ODYN’.
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«BIIJIUB HOPM BHUCIBY HA BPOKAMHICTH BIBCA B
YMOBAX HIBHIYHO-CXIJTHOI'O JICOCTEITY
YKPAITHN»

Jlany3in Ouiekcanap MukoaanoBuy
AcmipaHt
CyMcpKUli HaIlIOHATBLHUHN arpapHuil yHIBEpCUTET

JocaimkeHHs: npoBoAUIuCh B yMoBax CyMcbkoi o0macti, B 2024 porri. Tum rpyHTY
AepHoBo-Mia30KucTi. OCHOBHA MeTa — PO3TJIsi BIUIMBY HOPM BHCIBY Ha MOKAa3HUKU
BpokaiftHOCTI BiBca copTy [lapnamentcekuii. I'mubuna BuciBy 3-4 cm, crnociO ciBOH
3BUYANHUIN PSIAKOBUM, MDKpsiAAs mupuHoo 17 cM. Bapiantu HopMm BuCIBY 3,0; 4,0
(koHTpOJIB); 5,0; 6,0 MITH Hac./ra. Hopma BHeceHHs MiHepanbHUX 100puB N 120, P 30,
K 60.

OBec HANEKUTh JO BAKIMBHX 3epHODYPAKHMX KyiIbTyp. MoOro 3epHO
B1/I3HAYA€THCSI BUCOKOIO MOKUBHOIO IIHHICTIO 1 BUKOPUCTOBYETHCS Y BUPOOHUIITBI
KpyIl, O0OpoIIHa. A TaKOX I KyJIbTypa HE 3aMiHHA Y BUKOPUCTaH1 Y IKOCT1 KOpMY ISt
JIOMAITHBO1 Xy 100U [4].

OgHuM 13 B@XIMBHX UYMHHHUKIB YpOKallHOCTI € Hopma BuciBy. OBec
XapaKTepU3y€eThCs BHUCOKOIO KYIIMCTICTIO, TOMY OUIbIlla IUIOIIA KUBJIEHHS J00pe
BIUTMBAE Ha yposkaiiHicTh [ 1]. [IpoTe ciix BpaxoByBaTH 10 IPU MEHII HOPMI BUCIBY
30UTbLIY€ThCSI IMOBIPHICTH 3a0yp’sHEHHs. B TOl yac sk mpu BETUKIM I'yCTOTI OCIBY
OBEC OUIbII Bpa3MBUMl 10 BUisAraHHsA. [IpuurHamMu ToMy € Oinbllla KOHKYpPEHLIS 3a
MOXKMBHI PEYOBHHHM, IO MPHU3BOAMUTH J0 MEHII PO3BUHEHOI KOPEHEBOI CHUCTEMH, a
yepe3 Opak CBITIA POCIMHU BUTATYIOThCs [3]. IIpu BUKOpUCTaHHI BY3BKOPSIAHOIO
METOJIy CIBOM PEKOMEHIYIOTh 301JIbIIIYBaTH HOpMY BUCIBY Ha 9 — 15 %. 3anexHo Bif
POAOYOCTI IPYHTIB HOPMY BHUCIBY 30UIBIIYIOTh HA MEHIII POJIFOUMX, Ta 30UIBIIYIOTh Ha
0111 potounx [2].

KniMatnuHi yMOBHM Ta CTaH TPYHTIB CHPUSTIIMBI IS JOCTaTHHO BHCOKOI
BpOKAMHOCTI BiBca Ta JJIsI OTPUMAaHHS SKICHOTO HaciHHA. Ha migmocmimHoMy moum
nonepenHukoM Oyna o3uma nmenuns. Ilicas 1i 30upanHs Oyia nmpoBeeHa OpaHKa 1
BHeceHHs n00puB 3 Hopmoro N 80, P 30, K 60. BecHowo mnpu mnpoBeneHHi
MepeAnociBHOI KynbTHBalLli BHocwid noO0puBa N 40. BuxopucroByBamu copt
[Tapnamentcekuii. lupuna Mikpsaes 17 oM, raubuna Bucisy 3-4  cwm.
BukopuctoByBanu 3araibHONPUNAHATI METOAM OOpPOOKM 1 JOTJsAYy 3a IOCIBaMH.
Meroa nocnmiikeHHs: — NoJboBUi. OTpuMaHuil pe3ynbTar ypoxaiHocti Big 3,27 10
4,17 (tabGmurs 1).
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Taomung 1
Ypoxaiinicts BiBca coprty IlapiaMmeHTcbKIH 32/1€2KHO Bil HOPMHU BHCIBY, T/Ta
Hopwma BuciBy YpoxaitHicTb, T/Ta [Tpupicr
T/Ta
3,0 mutH Hac./ra 3,27 -
4,0 MJTH Hac./ta | 3,81 0,54
(KOHTPOJIB)
5,0 MJIH Hac./ra 4,11 0,84
6,0 MJIH Hac./Ta 4,17 0,9

Haiibi1p1mmii moka3HUK ypoKaifHOCTI Tpu HOpMI BUCIBY 6,0 1 BiH ckiaB 4,17 1/ra,
Jeno MeHmud npu Hopmi BUCIBY 5,0 — 4,11. Haiimenmuii mpu Hopwmi BuUCiBY 3,0 -
3,27.

S BUCHOBOK Ma€EMO CIIOCTEPEKEHHS, 110 3017IbIICHHS] HOPMH BUCIBY TIPU3BOAUTD
710 30UIbIIeHHS ypokaiiHocTi. [l mociBy BiBca copty [lapmameHTChKuiA
PEKOMEHIyBaTH BUCIBAaTH 5 - 6 MJIH HACIHUH Ha TrekTap. AJie TOPIBHIOIOYU MPUPICT
YPOXKAWHOCTI 3T1JIHO OTPUMAHUX JaHUX OUIBII JOIIBHO Oy/ie BUKOPUCTOBYBATH CaMe
HOpMY BHUCIBY B 5,0 muH Hac./ra. Ileli BapianT Oyjae OUIBII JOIIJIBHUM, TOMY SIK Ha
YaCTHHI MTOCIBIB 3 HOPMOIO BUCIBY 6,0 MJIH HAc./Ta COCTEPIrajioCh BUJISITAHHS MTOCIBIB.
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CTIMKICTb IIHHOI'O TEHETUYHOTI' O
PI3BHOMAHITTS BUILIIHI KUCJIOI (PRUNUS
CERASUS L.) 10 ABIOTHYHHUX ®AKTOPIB ¥
JICOCTENY YKPAIHU 3A TIOTI'OJHO-KJIIMATHYHUX
3MIH

Maxkaposa /lap’sa I'eopriiBHa,

K. C.-T. H., JIOLICHT,

TaBpilicbKUii JIepKaBHUIM arpOTEXHOJIOTTYHUN YHIBEpCUTET iMeH1 JMutpa
MotopHoro, YkpaiHa,

Ky3bminenb Oxkcana MukosaiBHa,

K. C.-T. H., JIOLIEHT,

TaBpilicbkuil 1epKaBHUN arpOTEXHOJOTIYHUHN YHIBEPCUTET iMeH1 JMutpa
MotopHoro, YKpaiHa,

Bacunenko BikrTopis IBaniBHa,
K. C.-T. H., 3aBiJlyBay Jlaboparopii
[actutyT caniBaunrea HAAH VYkpainu, Ykpaina,

Anotanis. Y 2021-2025 pp. 1npoBeneHI MOHITOPHUHTOBI  JOCIIIKECHHS
¢diTocaHiTapHOrO CTaHy Haca/keHb copToBuBuUeHHs BumHI kucioi [IC HAAH
VYkpainu, po3ramoBanux y 3axigHomy Jlicocreny Ykpainu. BpaxoByBayiu BIUIMB Ha
(yHKIIIOHATBLHUN CTaH HacaJKeHb Prunus cerasus L. MOrOAHO-KIIMaTUYHUX 3MiH, Ta
3YMOBJICHUH HUMU MOCUJICHHUH 010- Ta a010TUYHUHN TUCK HABKOJIUIIIHBOTO CEPEIOBHUIIA
Ha jociiaHl pociuHu. Cepen KonekuiHoro gouny Prunus cerasus L. (monanm 55
3pa3kiB) OyJiu BiAIOpaHi I’ SITh KpAIMX BapIaHTIB, K1 XapaKT€PU3YIOThCSI BUCOKOIO 1
Iy’)K€ BHCOKOIO CTIMKICTIO 10 YpaxeHHs 30yJHUKaMH OCHOBHUX XBOpOO Ta
MOIIKO/IKEHHS IIKIIHUKaMK Oe3nocepelHbo B HacamkeHHsaX. L1 3pa3ku € copramu
JIOBFOCTPOKOBOI MICIIEBO1 CEJIEKIIIT, @ TAKOK IHTPOIyKOBAaHUMHU B YKpaiHy 3 TPUBAJIOIO
1CTOPI€I0 KYJIbTUBYBAHHS.

JlocnmiKeHHsT HAassBHOTO COPTUMEHTY Ta BWIUICHHS 3 HBOTO YACTKU I[IHHOTO
TeHETUYHOTO PI3HOMAHITTS Prunus cerasus L. 3a CTIHKICTIO 10 ypaxxeHHs 30y THUKaMH
OCHOBHHX XBOPOO 1 MOIIKOHKEHHSI OCHOBHUMHU IITKITHUKAMHU JTO3BOJIUTH CTBOPIOBATU
CTIWKI (i310JOTIYHO ¥ TMPOAYKTHBHI HACA/DKCHHS 3 TIOJIETIICHUM KOHTPOJIEM
¢itocaniTapHoro crany. lle cTBoproe mepeayMoBH sl OTPUMaHHS OUIBIN €KOJIOTTYHO
YUCTOI Ta KOHKYPEHTOCIIPOMOKHOI CTOCOBHO €KCIIOPTY IJIOJ0BOI MPOAYKIT BHIIIHI
Kucioi. BUCOKOIO 1 Jy’ke BUCOKOKO TMOJIbOBOKO CTIMKICTIO JIO 30yAHUKIB KOKOMIKO3Y
(syn. nat. Blumeriella hiemalis), moninio3y (Monilia laxa Her) ta kisictepocnopiosy
(Clasterosporium carpohilum Lev.) y OBEHUIbHUN TMepioJl Ta Ha IOYaTKY
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IJIOJIOHOMIEHHS ~ XapaktepusyBanmacs  BumHsS — ‘Ujfehirtosh  furtosh’,  copr
‘Svyerkhrannyaya’ i riopuana gopma JI-14-11-11.

Kiarwo4oBi cjioBa: KiCTOYKOBI KyJIbTYypH, CTIMKICTh JO IIKIJHMKIB, 30YyJIHHKH
XBOpOO, MPOAYKTUBHICTb, aIalITUBHA 3/IaTHICTh POCIIHH.

Beryn

YkpaiHa BXOAWTH 10 YMCIA M'SITH HAUOUIBIINX CBITOBUX BUPOOHUKIB Prunus
cerasus L. 3rimao poctymuux HuHi manux FAOSTAT (2023 pik), BUpOOHHUIITBO
TUTOAIB IIi€T KYyIBTYpH ckiafgae 01t 1,59 MIIH. TOHH B PIK 13 CEpeIHBOIO BPOXKAUHICTIO
7,1 1/ra. OcTaHHI II’SITh POKIB TOJOBHUMH MOCTaYaIbHUKAMU €KCIOPTHOI MPOIYKITiT
(3amopokeHa Aroga) Ha puHku €Bponu € YkpaiHa (y cepegnbomy 180,2 Tuc. T) 1
[Tonbma (183,3 Tuc. T). Hama BiTYM3HAHA POyKLIs TyXe HiHyeTbes B €C 3a BUCOKI
TEXHOJIOT1YHI SIKOCTI (BHCOKHMII PIBEHb KHCIOTHOCTI, IHTEHCHUBHUN KOJIp), K1
BIJINOBIJIAI0Th HAMBUIIIMM CTaHAapTaM y Xap4oBiil mepepoOHiit mpomucioBocti [1, 2].
B oxpemi poku eKkcropT 3aMOPOKEHUX TII0IB Prunus cerasus L. CUIIBHO KOJIMBAETHCS
B1JI PIYHMX BaJIOBUX 300DiB, 110 Y NIEPIITY YEPry OB’ 3aHO 13 TOTOAHO-KIIMAaTUYHUMHU
3MiHaMU (0COOJIMBO TOTYXHUMH BECHSHUMH 3aMoOpo3kamMu y ¢aszy IBITIHHS 1
3aB’sI3yBaHHS) Ta JIOTICTHYHUMHU BUTPAaTaMH Ha MOCTABKU MPOAYKTY, IO IIBHUJIKO
ncyethbes [2, 3]. ExciopTHuil nmoteHiian Ykpainu mono miuoaiB Prunus cerasus L.
TOCUTh 3HauHMi: y 2023 poili miolla Haca>KeHb Mij BUIIHEIO KUCJIOW B YKpaiHi B
rocrmo/lapcTBax ycix KaTeropid ckiana 22,3 Tuc.Ta, BajJoBUM 30ip IUIOAIB —
162,2 Tuc. 1. 3 ypoxaitHictio 7,3 T/ra [4]. AHani3 1aHUX, OMyOJIKOBAaHUX YUYCHUMHU-
JOCIITHUKAMH HAyKOBUX CaJIBHUYMX YCTAHOB YKpaiHM [103BOJISI€E OYIKYBaTH BiJ
Kpalux 3pa3KiB F€HETUYHOr0 PI3HOMAHITTS BUIIHI KHUCIIOT ypOKailHOCTI y Mepion
MOBHOTO TUIoJoHOIIEeHHs: Ha piBHI 10,0-12,0 T/ra # Bume 6e3 BTpaTH 010JI0TTYHOT
LIHHOCTI 1 I[yKPUCTOCTI IJIOMIB [5, 6].

Uepe3 morogHo-kIIMaTH4HI 3MIHM OCTAaHHBROTO METEOPOJIOTIYHOTO MEpioay Ta,
0COOJIMBO, OCTaHHBOTO JACCATHIITTS, MpoOJieMa TMiBUIIEHHS (PYHKI[IOHAIBHOT
CTIMKOCTI HacajkeHb Prunus cerasus L. no O610oTMuHUX (HAKTOPIB JTOBKULISA
3QJIMIIAETHCS. OJTHIEI0 3 KIIIOYOBUX Y 3a0e3leyueHHl CTaOUIbHOI MPOAYKTHBHOCTI U
€KOHOMIYHOiI OKYIHOCT1 IIl€i KyJIbTYpH Y BHUPOOHHYOMY CaJIBHUIITBI YKpaiHU.
HaykoBii-cagiBHUKH 3 pI3HUX KpaiH CBITY MIMIIJIM CHIJIBHOTO BHCHOBKY, IO
HEraTUBHI KJIIMAaTUYHI 3MIHM MOXHa €()EKTHBHO MOJO0JIATH 13 3aJIy4YEHHSIM Y
CEeJICKUIMHUN Tpoliec Ta BUPOOHHULITBO 3pa3KiB T€HETUYHOI'O PI3HOMAHITTS, Y TOMY
YUCJIl BUIITHI KUCJIO1, 3 MIJBUIIEHOI CTIMKICTIO 10 CTPECOBUX YMOB BUPOIIyBaHHS.
Takwuit 3axi1 e)eKTUBHO CTaO1II3y€ YPOKAUHICTD 1 JO3BOJISIE CTBOPIOBATU HACAKEHHS
KICTOYKOBUX KYJBTYp 13 MPOPAXOBAHOI €KOHOMIYHOIO €()EKTUBHICTIO BUPOOHUIITBA
[7, 8]. Bubip HalOLIbII aganTUBHUX A0 OIOTUYHUX BIUIMBIB 3pa3KiB T€HETUYHOTO
pizHoMaHiTTs Prunus cerasus L. 13 ¢onniB coptoBuBueHHs: IC HAAH VYkpainu Ta
HOTO Mepexi € aKkTyaJlbHUM 3aBJaHHSIM II0J0 30€peKeHHS MPOIyKTUBHOCTI
Haca/KeHb 1€l KynbTypu y JlicocTenmy HaBiTh B yMOBaX IMOCHJIEHOTO €KOJOTTYHOTO
cTpecy. BakiauBicTh 1bOTO 3aBAaHHS JJI MPUCKOPEHHS OKYMHOCTI BUPOOHUIITBA
BUIITHI KKCJIOT B YKpaiHi MEPEOI[IHUTH BAXKKO.
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Marepiaium i MeTogUKA.

Hinsaku coproBuBueHHs1 Prunus cerasus L. IC HAAH nanexats no 3axigHoro
Jlicocremny, MoMipHO-KOHTHHEHTAILHOT KiIiIMaTH4YHO1 30HHU. B octanni 50 pp. cepenns
TeMIiepatypa ciuns craHoBuia Minyc 6,0 °C, nunus — witoc 9,5 °C. Bereratiiinuit
nepion y Jlicocteny Ykpainu, 3 ypaxyBaHHSIM MIKPO30OHYBaHHS, KOJUBA€TbCA Bl 198
no 204 mi6, 13 HuUx 3 Temmeparyporo moHan 10 °C — y cepemnbomy 165 mi6.
HakonuyeHnHs akTMBHUX TeMIepaTyp 3pOCTa€ 3 MIBHIYHUX paliOHIB Ha MiBJICHB Bij
2480 mo 2660 °C. 3rigno manux mereonyHKTiB IC HAAH Vkpainu, anami3 skux
BIJINTOBI/Ia€ BUCHOBKAM YYEHHX-METEOPOJIOTIB 100 MOTOIHUX 1 KIIIMATHYHHUX 3MiH y
PI3HUX TEpPUTOPIaTbHO-aJAMIHICTPATUBHUX pailoHax YKpaiHM, yHpOJOBXK OCTaHHIX
CEeMH POKIB KUIBKICTh 10 13 neHHOoI0 TemmepaTyporo noHaa 10 °C y 30H1 3axigHOrO
Jlicocteny crabinpHO nepeBuinye 190. BigmiTuMo, MO 11 TOKa3HUKU MPUTAMaHHI
CrenoBiii 30H1 HAIIOI Aep>KaBU MOYATKy OCTAaHHBOI'O METEOPOJIOTIYHOTO Tiepioay [9,
10].

VY 2021-2025 pp. cyMa akTUBHHUX TEMIEPATyp MPOTATOM BETETallIMHOTO TEP10Ty
nocTiitHo nepesuiyBaia 3000 °C, 3 abcomoTHUM pekopaoM y 2024 poui — 3600 °C.
B Vxkpaini Bxke ynpoaoBxk 25 pokiB HE CIIOCTEPIralOThCA CEpeiHI pIuHI TeMIlepaTypu
noBiTps Hwk4de 0 °C. Takl TeHACHIIT, 110 TOSICHIOIOTHCS TJI00ATBPHUM IOTEIITIHHSIM,
OUIKYBaHO PO3MOYAIMCS Ha KUIbKa POKIB Mi3HimIe, HiK B kpaiHax €C [11]. 3umu
31e0UIbIIOro  OyiaM M'SSKUMH, MAaJIOCHDKHUMH a00 30BCiM Oe3cHiXHUMH. Lle
CTBOPIOBAJIO TIEPEAYMOBH JIJIsl 30€pEeKEHHSI 3UMYIOUUX CTaJlid 30y AHUKIB OCHOBHHX
XBOpOO BHWIIHI, a TakOoX IIKIAHMUKIB. YacTi ¥ TpuBaJl BIUIMTH 3YMOBIIOBAJIH
nepeavacHuid BCTYN KyJIbTYyp y Beretamito nepeBaxHo 3 III-i gexagu 6epesns, Ha 2-3
TWXKHI paHIlIe OYIKYBAaHOTO TEPMIHY 3TIAHO 0araropiuyHUX CIHOCTEPEKEHb.
®diTocaniTapHuld cTad HacamkeHb Prunus cerasus L. IC HAAH Ta iX npoayKTUBHUN
MOTEHI[1ad MICs 3UMIBJII 30epiraBcsi HA BUCOKOMY DPiBHI. YPOXKalHICTh HACAaIKEHb
BUILIHI y TIEpIIy 4Yepry BHU3HAdajlacs MOTOJHMMHU YMOBaMHU IIJ 4Yac LBITIHHA 1
3aB’sI3yBaHHS, a TAKOX YCIIIIHICTIO (PITOCAHITAPHOTO 3aXMUCTY TiJ] 4ac aKTUBHOTO
pPOCTY ¥ PO3BUTKY POCJIVH.

HocnimxyBanu S5 I[IHHUX 3pa3KiB BHUIINHI KHUCJIOI BITYU3HSHOI Ta 1HO3EMHOI
cesieKIii, BiiOpaHi MmiJ 4ac KOJIGKI[IHHOTO BHUBYEHHS 3 TEHETHMYHOTO PI3HOMAHITTSA
HacapkeHb coproBuBueHHs [IC HAAH Vkpainu y 2014-2020 pp. cepen 55 BapiaHTiB.

Hocniau 3aknaaeHo BecHoro 2021 p. capkaHIIMU BUIIIHI, IIETUIEHOT HA aHTHIIKY,
3a cxemoro 5,0 X 2,5 M, Ha cagonpuAaTHOMYy TIPYHTI (THUIIOBUA TEMHO-CIPHi
OMi/I30JICHUM, JIETKOCYTJIMHKOBUI Ha KapOOHATHOMY Jieci). ArpOTeXHIYHUN JOTJIS]
3M1MCHIOBABCS 3T1IHO 3 pPEKOMEHmarisMu [HCTUTYTy caaiBuunTBa HarioHansHOT
akanemii arpapHux Hayk Ykpainu (IC HAAH) ang BupoliiyBaHHs MIIOAOBHX JIEPEB Y
perionax Jlicoctemy 6e3 3aCTOCYBaHHS 3pOIICHHS. 3aX0A1 OOPOTHOU 31 MIKIIJTUBUMHU
OopraHi3MamMy Ta XBOpoOaMH MPOBOJUIIMCH BIAMOBIAHO JO PEKOMEHJAIIM,
PO3pO0IICHUX J1a00paTOPi€Er0 3aXUCTY POCIMH IC HAAH VYkpainu. IpyHT Ha ginsHii
JOCTIKEHHSI YTPUMYBAJIM TIiJT YOPHUM TMApOM SIK Yy MIDKPSAAAX, Tak 1 B
npucToBOypHUX cmyrax. I[lim dac croocTtepexeHb HACADKEHHS BCTYNWIA Y
MJIOIOHOIIEHHS.
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B mpomeci poOGoTH 3acTOCOBYBanu CTaHIApPTHI  (PYHKINT TPOrpaMHOTO
3abesneuenHs Microsoft Excel 2016. ['ooBHOIO MeTOI0 AOCIIKEHb OYJIO OIIHUTH
aJanTUBHICTh BIMIOPAHOTO IIIHHOTO T'e€HETHUYHOro (OHIY BHUIIHI Yy 3axiTHOMY
Jlicocteny VYkpainu 1m0 OloTMUHMX (HAKTOPIB 3a MOTOJHO-KIIMAaTUYHUX 3MiH.
CtBOpeHHS OUIBIN CTIMKUX JI0 OCHOBHHUX IIKITHUKIB 1 30y IHUKIB XBOPOO Haca»KCHb
BHUIIIHI KUCJIOT CIPUSTUME CTab1Ti3al1ii ypoKaWHOCTI ¥ T1IBUIIIEHHIO IKOCTI PO TYKIIIi.

Pe3yabTaTi TA 00rOBOpPEHHS.

3a ocrtanHe aecaTHIITTA y 3aximHomy Jlicoctemy VYkpaiHu croctepiraerscs
CKOpPOYEHHS MOPO3HUX IMEpIOJiB B3UMKY, 3MEHIICHHS TPHUBAJIOCTI 3UMOBOrO M
BECHSIHOTO CE€30HIB Ta 3pOCTaHHS JITHHOTO. [l0roHO-KIIMaTUYHI 3MIHH CTUMYITIOIOTh
O1JIBII paHHIM MOYATOK BEreTallliHUX MEeP10/iB I Haca[XKeHb BUIIHI Kucioi. ¥ 2021-
2025 pp. — Ha 2-3 THXHI paHimie o4uikyBaHO1 AaTH. Lle 3HMKY€E CTIMKICTh BUIITHEBUX
Haca/HKEeHb 10 BECHSIHUX 3aMOPO3KIB Yepe3 3MilleHHs (PeHOIor14HO1 (a3 UBITIHHS Ha
0111 paHH1 KasieHaapHi ctpoku (10-15 qHiB, cepenrHa — KiHelb KBITHS), III0 3HAYHO
MOCWIIOE JIII0 I[bOTO a0iOoTUYHOTO (pakTopa Ta JyKe€ ICTOTHO TIO3HAYAETHCA Ha
ypOXKaitHOCT1 BHACTIOK IIMEP3aHHs/BUMEP3aHHS KBITOK 13aB’s131. Takox HajpaHHIN
IMOYATOK BereTallli yCKaaaHioBaB (ITOCAHITAPHUN 3aXUCT HACAKEHBb Bl BHIIHEBOI
myxu Rhagoletis cerasi (L.), OCKUIBKH TPYHT y MDKPSIJISX M7 YOPHUM TapoM OyB
MPUIATHAN JJIs1 AUCKYBaHHS (B1AMOBIAHO, MEXaHIYHOTO 3HUILECHHS 3UMYIOYOi CTajii
I[OTO MIKITHUKA) JTy’K€ OOMEXKEHMM Mepioj mepei po3Mep3aHHsM. biabmn mi3Hid
00po6ITOK IpyHTY He0OXiaHOTO 3axucHOTro edekty Bij Rhagoletis cerasi (L.) He Hanae.

[Tix yac uBITIHHSA Ta 3aB’s3yBaHHs BUIIHI Yy 2021-2025 pp. croctepiraBcst BILIUB
HU3KU HECTIPUATIMBUX a010TUYHUX (PAKTOPIB: IHTEHCUBHI BITPHU HA MOYATKY 1 MiJ Yac
LBITIHHS, 3HAYH1 3JTUBU, TPUBAJII IOCYXH, P13Ki KOJMBAaHHS TEMIIEPATYpP Ta MOPYILICHHS
BOJHOTO ¥ TEMIIEPaTypHOTO PEKUMIB. MaOCHIkH1 Ta O€3CHIKHI 3UMU CTBOPIOBAJIH
NepeayMOBU BECHAHMX MOBITPSIHUX 1 IPYHTOBUX MOCYX, K1 POJIOBKYBAJIUCS B JIITHIN
ce30H. Taki Moro/iHi yMOBH BIUIMBAJIM HA OLIBII PAHHIO MITPAI[il0 BUIIIHEBO1 MOTEJIHIII
Myzus cerasi (J. Fabr.) Ta akTuBHE 3acCeNIeHHsI HEIO JOCIITHUX JIEPEB, TPUCKOPECHHS
BIIKJIaJIaHHA siellb ocoOMHamu BuiTHeBOi Myxu Rhagoletis cerasi (L.) mepmioi
re”epaiiii. BogHouac mocynuimBi yMOBH CTPUMYBAJIM PO3BUTOK BUIITHEBOT JTUCTOBINKA
Enarmonia formosana (Scop.). [loroani ymoBu mija 4ac nBITIHHS BUIIHI Kucioi y 2023
potii (I0110Ba 1 MPOX0JIOAHA TIOTOa) 3aTATHYJIN KaJIeHIapH1 CTPOKH 11i€l peHodasu i
CTBOPIOBAJIU MEPEIYMOBH ISl ypaKeHHA AepeB 30yaHruKoM MoHLTI03y (Monilia laxa
Her).

Yupogorx 2021-2025 pp. y nochignux HacamkeHHsx [IC HAAH Vkpainu
(dikcyBanucs PEKOpAHI MIJBUILEHHS TEMIIepaTyp MOBITPSI Ta 1CTOTHE 3pOCTaHHS
TPUBAJIOCTI BereTanidHux nepioaiB. Lle ycknaaHioBano ¢iTocaHITapHUI 3aXUCT
Haca/UKeHb BIJ WIKIJHUKIB 32 paxyHOK OUIBIIOI KUIBKOCTI TeHepauiii Myzus
cerasi (J. Fabr.). 3 mouarky 2021 poky cymapHa BelnuuHa €(EKTUBHUX TEMIIEPATyp
noHaj 10 °C y 3oni1 Jlicocteny Ykpainu nepesurnmia mokazHuk 3000 °C 1 gemoHCcTpye
TEHJICHITII0 JI0 TMOJAJIBIIOTO 3POCTaHHSA. Y HacaKEHHSAX [HCTUTYTy cajiBHUIITBA
HAAH neit mokasnuk BapitoBaB Big 3073 °C (2021 pik) mo 3894 °C (2024).
TpuBamicTh BereTaliHOTO TEPioAy 3HAYHO TMEpEeBHINlyBaja cepeaHi OaraTtopiuHi
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3HaueHHs 11 Jlicoctemy 1 Oyna 611b11 XapakTepHoto Sk Ay CTenoBoi 30HU Y KpaiHu:
Bix 165 (2021 p.) mo 206 116 (2023 p.) [9].

[TorogHo-KJIIMaTHYHI 3MIHM CYTTE€BO IMO3HAYMJIMCS HA BOJHOMY pEXUMI Y
3axignomy Jlicocrenmy Ykpainu. 3rigHo mereoposoriynux aanux IC HAAH Ykpainu
cepeans piuna (3a 30 pp.) KUIBKICTB OIAJIIB y JOCTIAHUX HACAPKCHHSIX MAa€ CTAHOBUTH
657 mM. Iloumnaroun 3 cepeaunu 2000-x pOKiB, CHOCTEPIraeTbCcs TEHACHINS 0
3MEHIIIEHHS 1IbOro Moka3zHuka. Y 2021-2025 pokax onaau xkonuBaiaucs Bijg 249,4 MM
(2022 p.) mo 342wmm (2024 p.). 3meHIIEHHS KUIBKOCTI OMaaiB B JOCTITHHUX
HacapkeHHsx BuimHI kuciioi IC HAAH VYkpaiam He mo3Ha4ymiocs Ha IIBHIKOCTI
PO3BUTKY OCHOBHHX I'PHOKOBUX XBOPOO UM IHTEHCHUBHOCTI 3aXBOPIOBAHHS POCIIUH Y
01k mokpamenss. Onaayu MiXK TPUBATUMH TIEPi0JJaMU TIOCYXH 4acTo (popMyBaimcs y
BUIJISA]l MOTYKHHUX 3JMBOBUX JOIIIB, YAaCTO — 13 MIBMICAYHOIO HOPMOIO Ha 1100y (1
HaBITh OUIbIIE). Takuil HEPIBHOMIPHUHM iX MEPEepO3NOALT YCKIAIHIOBAB 3/I1HCHEHHS
¢diTocaHITapHUX 3aXO0JIB 1O 3aXUCTy HACa/P)KEHb BHIIHI KHUCJIOi, 3HUKYBaB
e(eKTUBHICTh XIMIYHOTO 3aXHCTy 1, B IIJIOMy, CTBOPIOBaB MEPEIyMOBHU IS
OypXJIMBOT'O HAKOTIMYEHHS 1HOKYJIOMY HIKIJJTUBUX TPUOHUX OpraHi3MiB.

3a Bech mepioa mpocmimkeHb (2021-2025) BinxunaeHHS (PaKTUUYHMX ITOKAa3HUKIB
TEeMIIepaTypH Ta BOJIOTOCTI MOBITPS 1 IPYHTY BiJl 0araTOpidYHUX CEpeHIX 3HAUEHb OyiH
nyxke cyTTeBUMU. [IpoTe 0coOIMBO aHOMANBHI JJI aHAII30BAaHOTO PETIOHY MOTOJHI
ABUIIA MU criocTepiranu y 2024 p., siki BKJIIOYAJIX YepTyBaHHS KPUTUYHO HU3BKHX 32
BOJ103a0€3MEYEHHAM MEPI0/IIB 13 HAAMIPHUM MEPE3BOIOKEHHSIM.

[Tpotsirom 2021-2025 pp. ¢iTocaHiTapHHil CTaH HACaIKEHb BHILHI KUCJIOI MaB
CYTTEBUH BIUIMB HAa KUIBKICHI Ta SIKICHI NMOKA3HUKH YPOKaWHOCTI L€l KYyJIbTYpH Y
BITYM3HSAHUX TOCHojgapcTBax ycix (opm BiacHocTi. OcoOiMBO 3a PI3KUX 3MiH
TEMIIEPATyPHOIO 1 BOJHOTO PEKUMY B CaIIBHUUYMX perioHax 30HU Jlicocteny Ykpainu
y 2024 pomi. CrocTepexeHHs 3a CTaHOM HacaJ)KeHb BHUIIHI KHUCJIOI 3 JUJISTHOK
coproBuBueHHs [C HAAH VYkpainu 3riiHO BHUMOI [JI€p)KaBHOI METOJMKH
COpPTOBUIIPOOYBAaHHS € OKOMIpHUM 3a 9-0astoBoto 1mkajioro [ 12, 10]. IToBHOIO MOIHE0BOIO
CTIMKICTIO /10 30yTHUKIB KOKOMIKO3Y (syn. nat. Blumeriella hiemalis, nat. Coccomyces
hiemalis, xkoHimanbHa cranis nar. Cylindrosporium hiemale), mouiniosy (Monilia laxa
Her) Ta xmacrepocnopiosy (Clasterosporium carpohilum Lev.) BuUIIHI KHCIOI
XapaKTepU3yBAIKCh YC1 BAp1aHTH JIOCIITY B FOBEHUILHUHN MEPI0JI, @ TAKOXK y TEPIITHI PiK
1BITIHHA 1 monoHomeHHs (2023), 3a BukmodueHHsM copTy ‘Boguslavka’. Ocranns
ypaxyBanaca Monilia laxa Her, npote B IyXe HuU3bKOMY cTymeHi. [lig dac BcTymy
MOJIOAMX HACAKEHb Y 1o oHoeHHs (2023 pik) A0CIIIHA BUILIHS XapaKTepu3yBajacs
MepPEBaYKHO MOBHOKO MOJILOBOIO CTIMKICTIO JO OCHOBHMX IpUOHUX 1H(EKIIH. A came:
KokoMiko3 — 0 6aniB ypakeHHs, Kisictepocnopios Bia 0 10 0,2 (y copty ‘Boguslavka’)
1 moH1mo3 Big 0 10 0,2 (y copty ‘Ujfehirtosh furtosh’).

3a JOCHDKYBaHUW TepioJ HalOLIblle ypakeHHS TPUOHUMH XBOpOoOamu
cnioctepiranocs y 2024 porti. Y MeHII CTIMKHAX BapiaHTIB BIAMIYATIOCS TMOMIKOIKECHHS
MOBEPXHI JIMCTKIB KOKOMIKO30M 10 5,4 OamiB (cepemHidl CTyMiHb YPaKeHHA). Yy
riopunnoi gopmu J[-14-11-i1 1 ‘Svyerkhrannyaya’. [ly’ke BHCOKOIO CTIHKICTIO 10
KOKOMIKO3y B HacajkeHHsX BiazHauaBcs ‘Ujfehirtosh furtosh’. Ypaxenns aipuacroro
IUBIMUCTICTIO  (KJISICTEpOCcTiopio3oM) 'y Hailoutein  emiditotiitauit 2024 pik  He
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nepepuntyBaio 1,8 OamiB ([-14-11-iy i ‘Boguslavka’), mo € Bucokum cryneHem
MOJIbOBOI CTiKOCTI. HalBHINIOIO CTIMKICTIO 70 1€l XBOPOOW XapaKTepH3yBaIUCs
‘Svyerkhrannyaya’ 1 ‘Ujfehirtosh furtosh’ (ypaxenns menme 1,0 6ana). HaiOunbie
ypaxkeHHst Monilia laxa (Her) Bimmiueno Hamu y 2025 poii. TpuBana normoBa mnoroja
miJ] 4ac IBITIHHS Ta 3aIUIIHCHHS BWIIHI CTBOpWJIA CHPHUSATIMBE CEPEIOBHINEC IS
PO3BUTKY I1hOTO 30yaHUKA. Bapiantu pociigy 3a cridikicTio 10 Monilia laxa (Her)
PO3NOJUIMIIMCA B HACTYMHOMY MOpsSAKy (Y HanpsMKy [OKpAllleHHS O3HAaKH):
‘Svyerkhrannyaya’ = J[-14-11-i1 < ‘Shalun’ya’ (x.) < ‘Boguslavka’ < ‘Ujfehirtosh
furtosh’. ¥V mimomy B 2025 pomi ypaxeHHs MOHLTIO30M He TiepeBuimryBamm 1,0 Gama
(my>ke BUCOKUH CTYIIIHB CTIMKOCTI), TAaK CaMo, SIK 1 KJIIICTEPOCIIOPi030M, KOKOMIKO30M —
2,2 6aim (‘Boguslavka’, JI-14-11-m). HaiOumbmioro CTIHKICTIO B HACAKEHHSIX [0
OCTaHHBOI 3 IIUX TPbOX XBOP0O Bim3Hauanucs aepesa ‘Ujfehirtosh furtosh’.

TakuM YMHOM, MPOTATOM MEPIOAY AOCHIIKEHb CTIMKICTh BapiaHTIB AOCIIAY A0
KOMILJIEKCY OCHOBHHMX T'PMOHUX XBOPOO BHIIHI B HacaJKEHHSAX Oyla CepeaHbOlo,
BHCOKOIO 1 JTy’ke BUcokoro. Kparty criiikicTs nposiuiia Buiiiaa ‘Ujfehirtosh furtosh’.

3axHUCT Haca)KeHb B1J] OCHOBHUX IIKITHUKIB BUIITHI KUCIJIOi B yMoBax Jlicocremy
VYkpainu y 2021-2025 pp. cnpainboByBaB ayxke aoope, Ha 90-95 %. 3a Bech yac
CIIOCTEPEXKEHD MiJ] YaC aKTUBHOTO POCTY 1 PO3BUTKY POCIWH HE BUSIBJICHO BUIITHEBOI
myxu Rhagoletis cerasi (L.), BumineBoi nonenutii Myzus cerasi (J. Fabr.). Ta BunHeBoi
TUCTOBIMKU Enarmonia formosana (Scop.) y KUIBKOCTSIX, Ki O IepeBUIyBaIH
€KOHOMIYHMI TOpIr MKIMBOCTI A0 mMX komax. lle copusiio 30epexeHHIo
MPUBAOIMBOr0 TOBAPHOTO BUIJISTY TUIOJIB BUILIHI KMCIIOI IO YCIX BapiaHTax JOCHIiay.

BucHoBku

®diTocaniTapuuid cran HacamkeHb copToBuBUeHHS IC HAAH VYkpainu (3axigHuit
Jlicocten) BUIIHI KMCIIOT 1010 OCHOBHUX IIKIUIMBUX KOMax OyB Ha Jy’K€ BUCOKOMY
piBHI. YTIPOJIOBX YChOro nepioay cnocrepexens (2021-2025 pp. ) mig yac akTUBHOTO
POCTY 1 pPO3BUTKY POCIIMH BUILIHEBA MyXa Rhagoletis cerasi (L.), BUIITHEBA TTOTIETUIIS
Myzus cerasi (J. Fabr.) Ta BumneBa nuctoBiiika Enarmonia formosana (Scop.) HE
peeECTpyBAIUCSA Y KITBKOCTSX, SIK1 O TIepEBUIIYBaIM BCTAHOBJICHUH €KOHOMIYHUH MOPIT
IIKOJAOYMHHOCTI JIJIs ITUX BUIB KOMax.

3MiHU TeMIEpaTypHOro 1 BOJHOTO pexuMmiB y 3axigHomy Jlicoctemy Ykpainu,
0oOyMOBJIEHI TJIOOATBHUM TOTEIUIIHHSAM, ICTOTHO YCKIAIHIOBAIU (DiTOCAHITApHUN
3aXHMCT Haca/p)KCHb BHIIHI KHCIOI BiJI OCHOBHHMX TI'PHOKOBHUX XBOpoO. BogHodac
BHCOKOIO 1 JY’K€ BUCOKOIO MOJILOBOIO CTIMKICTIO /10 30y IHUKIB KOKOMIKO3Y (Syn. JiaT.
Blumeriella hiemalis), wmonimo3y (Monilia laxa Her) Ta KIsICTEpOCTIOPIO3Y
(Clasterosporium carpohilum Lev.) y IOBEHUIBHUNA TeEpioJl Ta Ha TOYATKY
IJI0/IOHOIIEHHS xapakTepu3yBanacs BulHs ‘Ujfehirtosh furtosh’.
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AHAMOP®O3 Y CYUACHIN BI3YAJIBHIN KYJIBTYPI:
BIJI ONTUYHOI L1IO3Ii 1O KOTHITUBHOI' O
JIMCOHAHCY

Crapoayouea Jligist

TOKTOp (himocoPpChKuX HAYK, Ipodecop

Kadeapu MeaiakoMyHIKarii

XapKiBCbKOTO HalllOHAJIBHOTO YHiBepcuTety imeHi B. H. Kapaszina

Que jamais tu ne me regardes 1a d'ou je te vois.
(Te, 1o s 6avy, HIKOJIM HE € THM, III0 JUBUTHCS HA MCHE)
Kak Jlakan

®enomeHn aHaMop(ozy, SK MpaBWIIO, KOHLENTYali3yeTbCs B KOHTEKCTI THX
BI3yaJIbHO-MHUCTEIBKUX MPAKTHUK, 110 MOEIHYIOTh BUTOHYEHY €CTETUKY J3EPKaTbHUX
TPIOKIB 1 TE€XHIYHY BIPTYO3HICTh y CTBOPEHHI ONTHYHUX UM031d. Came y fKOCTI
XYJIOKHBOTO TIPUAOMY aHaMOp(o3 CTaB MPEIMETOM KJIACHUYHUX MHCTEITBO3HABUUX
JOCIIKEHbB, 3TIHO 3 AIKUMU Bi3yallbHa Marisg aHaMOp(pHUX 00pa3iB K “‘CIOTBOPEHUX
300paxeHnb”’ (distortion images) cArae KOpiHHSIM JI0 PEHECAHCHUX E€KCIIEPUMEHTIB 13
MEPCIIEKTHBOIO, 30KpeMa 10 PHUCYHKIB OKa Ta AUTAYOTO OONUYUS Yy IIOACHHHKAX
Jleonapao na BiHul ik BUHAaX1THUKA A€(POPMOBAHUX 300paxKeHb, 10 BIIKPUBAIOTHCSA
JUIIEe TiJ TMEeBHUM PaKypcoM 30py 1 3 meBHOI mosuiii croctepirada. OmHuMm i3
HaWBIIOMIIIUX MPHUKIIAIB TAKOi 1110311, SIK B1IOMO, € aHaMOp(HUIT uepen y KapTuHI
“Ambacamopu” I'anca l'ompbeitHa Momoamoro. Te, Mo Ha HOMY 3arajJikoBOMY
XOJICTI, Ha TEPIIMNA OIS, BHJIAETHCS HE3PO3YMUIOK (Iryporo, sKa Haramaye
BUTSATHYTHUH y TIOJNBOTI JUCK, HaOyBae 4YiTKOi (opmu dYepena (SK MOTOPOIIHOI
Bi3yautizallli MaKCUMU memento mori, TOXMYypPOT0 HaraJyBaHHs PO TIIHHICTb KUTTS
1 HeMUHYYICTh CMEPTI, 6a O1JIbII€ — CUMBOJTY 11 IPUXOBAHOI MPUCYTHOCTI Y JIFOJICBKOMY
ICHyBaHHI, — T€, 110 Mi3HIIIEe CTaHE TPAJULINHOI0 AJEropier0 HATIOPMOPTIB KaAHPY
vanitas) JuIie To/i, KOJIM IIsa4 3MIHIOE KYT 30py 1 JUCTaHIIIIO.

IcTopist eBpomnechKOro Bi3yalbHOrO MUCTEITBA MTPOTATOM Maiike MBTUCSYOTITTS
pscHie aHaMOPGHUMH 300pKEHHSIMU, OCOOJMBUN CIUIECK SKUX MPUXOIUTHCS Ha
XX cromtTTs, 1 TYT HE MOXHA HE 3TaJlaTh EKCHEPUMEHTH OI-apTy Ta IMI-apry,
TBOpuicTh Maypina Emiepa, CanbBanopa [lami, [imrBana Opoca Ta 0araTb0x IHIIHUX
MaMCTpiB Bi3yalbHOr0 0OMaHy, 4di poOOTH MOEAHYIOTh KJIACHYHI TEXHIKU KUBOIHUCY
gy Tpadikd 3 ONTHYHHMH MapagoKCaMU. XyMO0XKHIM MaHIPECTOM TaKUX KapTHUH-
oOMaHOK, a0o trompe-l'ceil, y Bi3yaabHOMY MHCTELTBI MHUHYJOTO CTOJITTS MOXKE
ciyryBaTH riuboke camopeduiekcuBHe iHTEpB 10 Opoca “KyT Hamoro 6adeHHs: mpo
anamopdo3 (about 1 a propos)” [15; 16]. HaBiTh cama Ha3Ba OO0 TBOPY MOYMUHAE 3
yuTaueM ‘‘rpy B Oicep” 3MIHM TOYOK 30py 1 KpYXIHHS pakypciB. AHamopdHi
KOMITO3HMIIIT y Bi3yaJbHOMY MHCTEITBI 4acTO MICTSTh MOJBIiHI 00pasu: abcTpakTHA
nedopmailisi parToM MEPETBOPIOETHCA Ha MOPTpeT abo apxXiTEeKTypHY (opMy, KOJIU
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TJI/1a4 MAMOBOJTI 3MYIIICHUI 3MIHIOBATH ONTHYHHUHA (POKYC 1 IPOCTOPOBY MO3UIII0. Y
I[bOMY CEHCI Bi3yaJlbHE MUCTEILITBO IEMOHCTPYE, 110 aHaMOP(O3 — IIe HE JIUIIIE TEXHIKA
NepCreKTUBHOI nedopmarliii, a W HU3KA MPUAOMIB “NOABIMHOI E€KCHO3UIN”,
“BiJI3epKajieHb”’, “IHBEpCIMHUX KOMITO3UIIINA, “penyIuiikalii KoaiB” 1 “napanebHuX
nepcrekTuB”, Mo GopMyroTh “TIOpuaHE OaueHHS™ JIOAUHU XX CTOJITTS — CIOCIO Ti
JTUHAMIYHOTO XYJA0KHBOTO MUCJICHHS.

Came 1151 BJIACTUBICTh aHAMOP(HOTO 300pa’KeHHS — MOT0 3aJeXHICTh BiJl TOYKU
30py, IO 3a/laHa TIEBHUM PAKypPCOM 1 TUCTAHITIEI0 CIIPUUHATTS, — poOUTH pediekcii
HaJ (heHOMEeHOM aHaMOP(0o3y BAKIMBUMHU HE JIUIIE JJI ICTOPii Ta TeOpii MUCTEITBA,
a it s metadizuku oopasy. ko, ciaigom 3a [lanHopebkum, po3riisaTi NepCIeKTUBY
AK “cuMBOMIUHY (hopMy”, IO BigoOpa)kae MEeBHMUN KyJNbTYpPHUU CHOCIO opraHizarii
npocropy [18], To aHamopdo3 MOKHAa TPAKTyBaTU SK TPAHUYHUI BHIIAJI0K
MEPCIIEKTUBHOTO OaueHHsI, JIe PEKUM BUAMMOCTI 00pa3y HAaBMHUCHO MOPYIIYEThCA. Y
bOMY KOHTEKCTI HE€ MOXHa OMHMHYTH YyBarow Onuckyuy konuenmito HOprica
bantpymaiitica, sikuif TaymaduuB aHamopdo3 sSK OCOOIUBY “ONTUYHY METa(i3UKY
1110311 y 0apOKOBii KyJIbTypi, MOOYJ0OBaHY HA I'pl MK BUJIUMUM 1 MIPUXOBAHUM [2;
25]. Y naitnpocrinioMy BU3HaUY€HHI aHaMOPp(o3 3a3BUYAl OTUCYIOTH SIK “300pakeHH],
AK€ MOXKHA MOOAYUTH JIMIIE MiJ MeBHUM KyToM 30py” . I[IpoTte Taka mediHimis,
MOSICHIOIOYH JIMIIIE ONTHYHUM MeXaHi3M OaueHHs, MPOTATOM KiJIbKOX JAECSITHIIITH
CIOKYIlIa€  JOCHIHMKIB  TOB’SI3yBaTH  Woro 1 3  OUIbII  TJIMOOKWMH,
KyJbTyp(pUIOCOPCPKMMM TUTAaHHAMH NP0 MNPUPOAY MOMNISAY: Y LBOMY CEHCl
aHaMmop(o3 MOXHa PO3TIAgaTH SK MeTadopy pEeIsSITUBHOCTI CIPUMHATTA —
HarajJyBaHHs PO Te, 0 Oyb-sike OaueHHs (1 “‘cBITOOaYeHHs’) HHEMHHYYE OB’ I3aHe
3 Mo3MIi€0 Cy6’ekTa. MeThcs He JMIIE NMPO ONTHKY MOTNSAY, a H NPO ONTHKY
pO3yMy — MpPO MEHTAIbHI TOYKHA 30PY, IHTEIEKTyallbHI PaKypcu 1 MHCIICHHEBI
JUCTaHIII1, IKI MOYKHA YMOBHO BIJIHECTU JJO METa(OpH “KOTHITUBHOTO aHamMopdozy”.

Ax ToHKa MeMOpaHa BIIUYTTA “‘Aepeanizalii peanbHOCTI”, (PyHIaMEHTaIbHOI
HECTaO1ILHOCTI BUAUMOTO, HOTO 3aJICKHOCTI B1Jl IHTEPIIPETAIIHHUAX PAMOK, aX HisSIK HE
BUITAJIKOBO KOHIIENT aHamMop(o3y TOYMHAE CBOIO TpiyMalibHy XOOay B
IHTEJICKTyaIbHOMY TIPOCTOP1 KyJbTYpH JApyroi mnonoBuHU XX cromitts. Hose
“BimkputTa” aHamopdo3 oTpumMaB y ncuxoaHamituuHii Teopii: y XI ceminapi Kaxka
Jlakana, y #oro pediekcisx HaJ BIIHOIICHHSAM oOKa 1 mormiay (eye/gaze), came
roJibOCHHIBCHKUN aHaMOP(HUN Yepern cTae MPUKIAIOM CTPYKTYpU TMOTIISY — Ti€l
TOYKH, JI€ MU YCBIJOMIIFOEMO BJIaCHY OOMEXKEHICTh Yy CHPUNHATTI PeajibHOTO, IO
BIIKPUBAETHCS JIMIIE YACTKOBO 1 3aBXKIW MICTUThH ‘“‘crinmy 1My’ cyo’ekrta [11].
EnerantHo posuBaroun mwo iaeto, CrmaBoit Kwmwxkek y cBoemy “Tlornsmi HaBckic”
eKCTpanofitoe 1i Ha JaHAmadTd MOCTMAPKCUCTCHKOTO aHajizy KyiabTypu [23].
aHamopo3 TyT, MO CYTi, CTA€ MOACIUIIO 17Ie0JI0T1i — peasIbHICTh HAO0yBa€ CEHCY JIUIIE
B MEXax IEBHOI MEPCHEKTUBHU, TOJI SIK 1HII MOXJIMBI TOYKHU 30PYy 3JIUIIAIOTHCS
HeBunaumMumu. Came anamopdo3 1 € CBOEPIAHOI XYIOKHBOIO MeTadopor s
nosicieHHs1 JKkekoM ‘“‘mapajiakcHoi cuTyaiii’, abo “mapamakcHoro OadyeHHs’, —
TAaKOTO 3MIIIEHHS OpI€HTAIli, KOJW OAWH 1 TOW camMuii 00’€KT BHIJIAIA€ 1HAKIIE 3
PI3HHX TO3UIIIA, 1 IX HE MOXKHA 3BECTU J0 €IuHOTO OadeHHs [24]. Uepes mpusmy
JIEeKOHCTPYKTHUBICTCHKOI Tpaaumiii XKaka Jleppiza 3 iioro po3mymaMu Haj IpoOJieMaMu
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BUJIMMOCTI, CIiay, o0pa3y, CHIMOTH Ta MOTNIALY (3ramaiiMo ioro 30ipKy mparib
“MucieHHs 1o3a MoJieM 30py: TBOPH PO MUCTELTBO BUJIUMOI0”) aHaMOp(o3 MOKHA
1HTepIpeTyBaTu sk Metadopy OadeHHS/YUTAHHS, IO BIAKPHUBAE CEHCH JIMIIE 4yepes
CBOEPITHUN “HeNpsIMUM MOTJISA: Te, 10 GiTocod IMEHYE “MUCTUTH 11032 BUTUMUM /
no3a moJjieM 30py”’, ab0 3MIIICHHSIM BUXIAHOI TOUKHU 1HTeprpeTalii [4]. Y KOHTEKCTI
inent trace/différance/ invisibility Te, 1110 BUIHO, IPUXOBYE BIACHY YMOBY BUJIUMOCTI,
CEHC BUHHMKAE HAa MEX1 BUTUMOTO 1 HEBUJUMOTO, @ YUTAHHS € TIEPEMIIIICHHSIM TMOTJISATY .
VY rakit “anamopdHili repmeHeBTHIN” 1 00pa3, 1 TEKCT Mae (J1€)KOHCTPYHOBAHHM,
(e)bopMoBaHUil CeHC: MPSMUI NOTJISA HE OAUUTh CTPYKTYpPH, 1 caMe IHTepIpeTalis
3MIIY€ MEPCTIICKTHUBY.

Slkorock MipoIO 3rajaHi KOHLEMIli MOXHa CXOBaTh 3a “‘MapacoiabKOBUM
MOHATTSAM KOTHITUBHOTO JHCOHAHCY, OJHAK HE y TMPSAMOMY TICUXOJOTIYHOMY
3HAYEHHI BHYTPINIHBOI HANpPYTH, 0 BUHUKAE YEpE3 CYNMEPEUYHICTh MK TYMKAMH,
MEPEKOHAHHSAMU a00 3HAHHSAMHM JIIOJIMHU, & Y MEPEHOCHOMY CEHCl — (UIyKTyamii 1
MaHJIpiB CBIJOMOCTI M1 KOHKYPYIOUMMHU HapaTHBaMU B CHUTYyallli HECKIHYEHHOTO
“koH(IiKTY iHTEeprpeTamin”. Y cydacHiit ¢dinocodii imes anamopdoszy HEpIIKO
BUTIIYMAUy€eTbCA K TPUKIAN  “TO3WIIAHOCTI  OadeHHs”. Tak, HIMEIbKHMA
Meniateopetuk JlamGept Bi3iHr miakpecitoe, MO BUIUMICTE 00pa3y BUHUKAE Y
B3a€EMOIIi MK MaTepiaJbHUM O0’€KTOM 1 MO3HIl€ croctepirada [22]. Cxoxy
KOHIIETIIIII0 3HAXOJUMO y HIMelbKoro dinocoda i apamarypra Jlominika dinkenbie,
IUIsL IKOTO aHaMop(o3 TMEpPETBOPIOETHCS Ha YHIBEPCAIbHY MOJEIb PO3yMIHHS
cy0’€KTUBHOCTI: 3HAUYEHHS 3’ ABIISIETHCS JIUIIE TOJ1, KOJH 3MIHIOETHCA NEPCIIEKTUBA
inTepnperauii [5]. [lonmpu pizHOMaHITTA MiAXOAIB: Bif (urocodii, ncuxoaHamsy i
¢dinonorii [3] no marematuuHux teopiit [1; 17], apxitektypu [], auzaitny [13], 3D
reometpii [7; 12], nocnimxens mudpoBoro memiaapty [6; 14; 20] 1 cTynii y ramysi
TEXHOJIOTIM TreHepaTuBHUX 300paxkens [1; 10; ], — OUIBLIICTh JOCIITHUKIB
30CEpPEKYIOTHhCSl Ha aHa131 ONTUYHOTO, a00 CUMBOJIITYHOTO MEXaHI3My aHaMop(o3y.
Mu mpomnoHyeMO IHIIWHA aKIEHT — PO3rsgaTH aHamopdos sk GopMy MEHTaIbHOI
ONTHKM 1 MeTadopy KOTHITHBHOIO AMCOHAHCY. MeThes mpo Te, mo aedopMoBaHe
300pakeHHs JEMOHCTPYE (DYHIAMEHTANIbHY 3QJICKHICTh TMEPIENIli peallbHOCTI Bij
Touku 30py. [loniOHO mo TOTO, AIK aHamMop(dHMIT 00pa3 cTae BIi3HABAHHUM JIUIIE TPU
3MiH1 MO3HMIIIT IJIs/1a49a, TaK 1 KyJIbTypHA PEalTbHICTh MOCTAE Mepe HaMU Yepe3 TIEBHI
IHTepHIpeTaliiai “MH3u”, M0 1HO/I HaraayrTh T1 CKISHI chepu, UIIHAPHU 1 KOHYCH,
[0 BUKOPUCTOBYBAIMCH y OapoOKOBIM KyJbTypl JUIsl CTBOPEHHS ‘‘TIpPUXOBAHUX
o0pa3iB”, TUIKU PI3HOKOJIBOPOBI 1 0araTomapoBl. Y 1bOMY CeHCl aHaMop(o3 MOKHA
BU3HAYHTH K €CTETUIHY MOJICIb PEIISTUBHOCTI CIIPUMHSTTSI, 10 TIOETHYE Bi3yaIbHUN
nocBif 13 diocodiero cy0’ eKTUBHOCTI.

Y XXI cromitri iges aHamopdo3y OTpUMYy€ HOBE 3ByYaHHA B LU(PpOBOMY
MUCTEUTBI. 3’SIBUJIUCS TakKi MOHATTA AK aHAMOpP(HUM IUIKUTAI-apT, aHaMopdHU
TBIp HU(PPOBOTO MUCTEITBA, XYAOKHUK aHamopdosy (Anamorphosis Artist) (nuB.,
Hanpukiaa: [9]). Y memiaiHcTansAIisgX, JOMOBHEHINM peaNbHOCTI Ta IHTEPAKTHUBHHUX
MPOEKTAX TIsAAa4 CTA€ AKTUBHUM YYaCHUKOM (OpMYyBaHHS 00paszy: 300pa’keHHS
3MIHIOETBCS pa3oM 13 HOro pyxoM Yy Tpoctopi abo 3 aJIropuTMidHUMH
TpaHchopMaIlisiMA MeIianpocTopy. Y IbOMY KOHTEKCTI MOXKHAa TOBOPUTH TPO
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dbenomen mudpoBoro aHamopho3zy — PYXJIMBUX TEKyIHX 300pa)keHb, SKi ICHYIOThH
JIUIIE Y B3aEMOIIT 3 TTO3UITIEIO TUIsI1a4a 1 sIBJISIFOTH CO00I0 cydacHy hopMmy trompe-1'ceil,
MHUCTENTBA BI3yaJbHUX CTPIYOK COINIAILHUX MeJia, Ji¢ 300paKeHHS Mo)Kenm
3MIHIOBATHCS 3aJIeKHO B1JI TPAEKTOPIT PyXy Iisifayda, MoJI0XKEHHs KaMepu cMapT@oHa
abo0 mporpaMHOi OOpOOKM JaHUX Yy peallbHOMY dYaci. Takum dumHOM aHamopdo3
nepecrae OytH Jmiie (ae)dopmaiiiero GopMHu 1 MEPETBOPIOETHCS HA MPOIECyalbHy
CTPYKTYpy oOpa3sy, IO iICHY€ JHIIE B MOMEHT B3a€MOJIlI MK MeaiacepeOBHUIIEM 1
cnocrepiradem. Iludposi anamopdui I1HCTANSAIil, TMOMMPEHI CHOTOAHI Ha
ypbanicTiunnx expanax Ceyna, Tokio un Heio-Mopka, 1eMOHCTPYIOTE, IO 00pa3 y
upoBii KynbTypl Aeaani Ounblie HaOyBae XxapakTepy neppopMaTHUBHOI MOIIi: BiH
MUTT BO BUHHUKAE 1 3HUKAE JIMIIE B KOHKPETHIN TOYIll B3a€MOJIIi MK TLJIOM TJsijiaya,
TEXHIYHOIO CUCTEMOIO Ta MPOCTOPOM Mejia.

AJNTOpUTMIYHA €CTETHKA, 10 (POPMYETHCS MiJ BIUIMBOM IUTYYHOI'O 1HTEJIEKTY Ta
cUCTeM reHepaiii 300paxenp, cydyacHi Al-moneni, Taki gk generative adversarial
networks (GANs) abo mudysiitai moxaeni (diffusion models) [8; 19; 21], 3aaTHi
MPOAYKYBaTH BI3yallbHI KOMIIO3HIl, IO HE MawTh (PiKCOBaHOI ONTHYHOT
MEPCIEKTUBH, a ICHYIOTh JIMIIE SIK Pe3yJbTaTH HEHPOHHUX MEPEKEBUX MPOIECIB. Y
TaKOMY MHCTEITBI 300payKeHHsI MaiKe HEMOXIIUBO BIHECTH JI0 €IMHOI TOUYKHU 30Dy,
OCKUJIbKH Horo Oy10Ba € MHOKMHHOIO, TUHAMIYHOI, IMOBIPHICHOIO Ta 3aJICKHOIO BIJT
BXIJTHUX TapaMeTpiB Ta I1HTepHperaropa. TakuM YHMHOM aJrOpUTMIYHA E€CTETHKA
MEPETBOPIOE CaMy MEHTAJIbHY ONITUKY Ha POTPaMOBaHy IUIONIMHY: OaueHHs ImepecTae
OyTH CyTO TUIECHOIO (PYHKIIIE€IO Cy0’€KTa 1 CTa€ pe3yJIbTaTOM KOTHITUBHOT B3a€MO/IIT
MDK TJsjadeM, alropuTMoM 1 gaHumu. Y 1boMy ceHci Al-renepoBani o0Opas3u
CIYTYIOTh HOBOIO (hOPMOIO PEISITUBHOTO Bi3yaJbHOI'O MUCTEITBA, A€ PEabHICTh
3QJIEKUTh HE JIMIIEe BIJ TOYKM 30py Ta JUCTaHUli, aje ¥ BiA aarOpUTMIYHOI
1HTepHpeTalii, 10 MOKE 3MIHIOBATHUCS MPU KO)KHOMY HOBOMY 3alycKy Mozeni. Takuii
ANrOPUTMIYHHIM aHAMOP(}O3 AEMOHCTPYE, 110 B €MOXY IITYYHOTO IHTEJIEKTY MepUenis
1 TBOPYICTh CTAIOTh CIUJIBHUM MPOAYKTOM MAIIMHHOTO W JIFOJICBKOTO OaudeHHs,
BIJIKpUBAIOYM HOBI TOPU3OHTH JUIsl PO3YMIHHS Bi3yaJIbHOTO MHUCTEIITBA SIK >KUBOTO,
MyJIbCYIOUOr0 KOTHITUBHOTO mporecy. MoxiuBo, came ToMy aHamopdo3 Tak
npuBabIItoe U DKUTAI-apT. BiH Haramaye, 1m0 CBIT HE BIAKPHBAETHCS HAM OJpasy 1
MOBHICTIO. [HO/1 MOTPIOHO 3MIHUTH TO3UIIII0, 3POOUTH KPOK YOIK a00 MOJUBUTHCS HA
PEANBHICTH i IHIIUM KyTOM, 100 IprXoBaHa (hopma parToM cTajia BUAUMOIO.

Otxe, aHamop(o3 y cywacHIi Bi3yalbHIH KyJbTypl MOKHA pO3IVISIIATUH SIK
CBOEPIHY MEHTAJIbHY J1Ja00paTopil0 Ha MEPETUHI, K MIHIMYM, JBOX THIIB ONTHUKHU:
“cnoTBOPEHOro OavueHHs 1 “3MIIIEHOT0 PO3yMiHHS a0o0, IHIIMMU CJIOBaMU, — LTHO31¢
300pakeHHs] 1 JIMHaMIYHUX abOepauiid ceHcy. Bin peHecaHCHUX EKCHEPUMEHTIB 13
MEePCIEKTUBOIO JI0 Cy4acHOro MHUGPOBOTO MeJIaMHUCTEITBA €CTETHKa aHamopdo3y
Harajaye npo Te, 10 KOIHE 300pakeHHs He € pikcoBaHUM 1 00’ €KTUBHUM. Te, 1110 MU
0aunmo, 3aBxau (HOPMYETHCS HAIIOK TO3UIIIEI0 Y MPOCTOpl KynbTypu. Came TomMy
aHaMmopdo3, MOMpPHU CBOIO 1TIO31HHICTh, BIIKPUBAE OJWH 13 HAWBAKIIMBIIIUX CEHCIB
MUCTEITBA: PEATBHICTh MOCTAE TIEPE]l HAMU JIMIIE 3 TIEBHOI TOYKHU 30pYy 1 3aBXKIU Ha
MEeBHIN aucTaHiii. Ko B KJ1acCMYHOMY aHaMopdo3i 3MiHa TOYKH 30py BiIKpHUBasIa
npuxoBany (opmy, To B IUPOBIA KyJIbTypi cama pPEabHICTh JAenaii OibIie
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byHKIIIOHYe SIK aHaMopHa HETiHINiHA TepcoHai30BaHa CTPYKTypa: BOHaA
CKJIQIA€THCSI 3 MHOKUHHU MOXJIMBHX TEPCIEKTUB, JKOAHA 3 SKUX HE MPETCHIYE Ha
octaroyHy ictuHy. Came ToMy aHamMop(}o3 ChOTrOJHI MOKHA PO3TIISIATH HE JIUIIE SIK
XYJIOXKHIA MPUMOM, a 1 K €MICTeMIYHy MOJIENIb BI3yaJIbHOI KYJbTYpH, ¢ OadeHHs
3aBXKM O3HA4Ya€ BUOIp MEBHOI MO3HUIIIT y MOJI1 MOXKJIMBHX 1HTEpIpeTaiiil. Lle He nure
ONTHUYHA UII031s, a MOJeab OadeHHS 1 PO3YMIHHS, Yy SKId 3CYBH TOYOK 30Dy
NIEPETBOPIOIOTHCS. HA YMOBY HApO/KEHHS CEHCY, OTOFOI0YHM KOTHITHBHHUM JUCOHAHC
MDK BUTUMUM 00pa3oM 1 MPUXOBAHUMH, “CIUITIYMMU° CTPYKTYpPaMH MeliapeaabHOCTI.
I cama MOXIMBICTH 3MIIIEHHSI TOYKHU 30pY 1 3MiHA IUCTAHIIN MEPETBOPIOE BUAUMUN
Xa0C Ha MEPEXTIiIoUi 1 PyXJIMBI, BIIKPUTI CTPYKTYPH CEHCY.
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ONTUMI3ZALISI YACTOTHU IMIIYJIbCHOI'O CTPYMY
JUISI MIIBULLEHHSI TOYHOCTI EJEKTPOXIMIYHOT'O
3D-JIPYKY MIJI

IlnsicoBcbka AHTOHIHA BikTOpiBHA,

Bacuiabes I'eopriit CTenanoBu4

pod., 1.T.H.

HamionanpHuit TexHiyHUl yHIBEpcUTET YKpaiHu « KUiBChKUI MOMTEXHIYHUH
iHCcTUTYT iMeHi [ropst Cikopebkoro», M. Kuis

Beryn. EnextpoxiMiuHe aguTUBHE BUPOOHUUTBO — 1€ TeXHOJOris 3D-npyky
METaJIOM, 1110 0a3yETHCS HA JIOKAJIbHOMY €JIEKTPOOCAKEHHI, 1110 J03BOJISIE (POPMYBATH
MeETajeBl JeTall CKJIaJHOi KOH(Irypauii 3a KIMHATHOI Temneparypud. OCHOBHOIO
MEPEIIKOAO0 ISl IIMPOKOTO BIIPOBAKEHHS METOY € PO3CIIOBAHHS €JICKTPUYHOTO
MOJISL B €JIEKTPOJIITI, IO HIBEIKOE MPOCTOPOBY PO3AUIbHY 3AaTHICTh. BUKOpUCTaHHS
IMIIyJIbCHOTO CTPYMY BIJIKpMBA€ MOXJIUBOCTI sl (POKYCYBaHHS €IEKTPUYHOIO OIS
HaJl 30HOK0 OCAKEHHS.

JlociikeHo BILUTMBY YaCTOTH IMITYJIbCHOTO CTpyMYy (f) B mrpokomy gianasoni (0,1
— 100 kI'11) Ha TeOMETPUYHY TOYHICTh OCA/KEHHS (MIHIMI3AIlil0 O1YHOTO POCTY) Ta
MOPQOJIOTIUHI XapaKTEPUCTUKU MITHUX MIKPOCTPYKTYD.

Marepiaau Ta mMetoam. JlocmiKeHHST MPOBOAWIN B €JIEKTpoJiTi ckiamxy 200
r/mm® CuSOs5H,O i 10 r/am® H,SO4. (pH 1...2). 3 Metoro 3abe3nedcHHS
MaKCHUMAaJIbHOI TOYHOCTI JIPYKY pO3CitOBajbHA 3[IaTHICTh €JIEKTPOJIITY MOBUHHA OyTH
AKOMOTa HHXYOK, a PO3MOAUI CTPYMYy Ta OCAQJKEHOI0 METajly Mae€ BIANOBIAATH
nepBUHHOMY po3noauty. Kpurepiit Barnepa 115 HaBeA€HOTO €JeKTPOJIITy CTAHOBUTD
0,01257 (3HaueHHS €NEKTPONPOBITHOCTI MPUUHATO BIJMOBIAHO 10 JaHUX, HABEICHUX
y [1], o6epHEHOT MOJIPHU30BAHOCTI KATOIHOTO mpolecy — [2]).

O06’exToM ocakeHHsT OyB OOpaHMil 3pa30K THUIY «KUIbIE» Ha MIAKIAAN 3
HeipxkaBHoi ctaimi AISI 321. Sk aHon BUKOpHCTOBYBAIM IJIATUHOBAHWUN TUTAHOBUUN
MUTIHAP, 10 pyXaBcs MO KOy 31 mBHAKICTIO 2 ¢ '. Jliamerp kamijsipy — 2 MM.
Biacranp Big Kparo Kamijisgpa 10 MAKIaaku cTaHoBuiaa 10 0,5 M.

[TocTiiftHuii cTpyM MoaaBaBCsl BiJ JDKEpela CTPYMYy 3 IMITYJIbCHUM PEXKHUMOM
pobotu. Ocamkenns 3aiiicHioBau y nianazoHi yactot 0,1 — 100 kI'1y 1 mporanbHOCTI
immrysibey 50 %. Cepenns rycTuHa cTpyMmy ctaHoBuia 3,738 A/mM?, yac OCaKeHHS —
122,5 xB, mo 3a0e3neuyBano TeopeTHuHy ToBIIMHY mmapy 50 mxM. Kontpoib
nmapaMeTpiB 3[IMCHIOBAIM 3a JOMOMOrorw 1udpoBux ocuuiorpadis. AnHami3
OTPUMAHHUX 3pa3KiB MPOBOJUIN METOJIAMUA ONTHYHOI MIKPOCKOIIIT Ta MPoQiaoMeTpii.

PesyabTatu. AHaniz mnpodiiorpam m'aTh cepiid 3pa3KiB IOKa3aB CYTTEBY
3QJIEKHICTh TOYHOCTI JPYKY BiJI YacTOTH IMIYJbCHOTO CTpyMmy. ToOuHICTB
€JIEKTPOOCAIXKEHHSI YHCEJIbHO XapaKTepHU3yBall YaCTKOIO ocany, sika Oyia ocajKeHa
1mo3a Mexxamu O6axanoro npoduto (a = S,/S)).
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0,1
0,08
0,06
0,04

0,02

Lg(f)
Puc. 1. 3anexxHicTh TOUHOCTI OCAKEHHS Mii (aHOJI 3 PYXOM IO KOJTY) Bif
4acTOTH IMITyJbCIiB cTpyMy [BriachHa po3poOka aBTopa].

I3 pucynky 1 BumuBae, 1o 31 301IBIICHHSIM YaCTOTH IMITYJIECIB CTPYMY TOUYHICTh
OCaJPKEHHS TOKpalryeThes. [lapameTp a 3MeHITyBaBcs 31 30UIBIIEHHAM 4acToTH (3
0,119 nns pexxumy nocriiiHoro ctpymy 110 0,044 mist 100 x['1x), mpoTe yepe3 KpUTHIHE
3HIDKEHHSI [IUIBHOCTI OCaJy Ha BHCOKHX YacTOTax Ied MOKa3HHK HE MOXke OyTH
€IMHUM KPUTEPIEM SKOCTI.

Tab6auus 1. 300paskeHHs 0caiB Mijli OTPUMAHUX 34 CEPEIHBOI TYCTUHU CTPYyMY
3,738 A/nm? [BracHa po3po0Oka aBTopa).

Yacrota
IMITYJIbCIB doro
1, k'

0,1
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10

100

3riHO OTpUMAHUX JaHUX 3 MpoduIorpaM, MiJl Yac CTAIIOHAPHOTO PEKUMY
OCaJIPKEHHS CIIocTepiraiacs HailBuIa BiAMOBIAHICTh (PaKTUYHOT BUCOTH TEOPETHYHIMH,
MpoTe IMHUPUHA 00JACTI OCaKEHHs Oyjia MakCUMaiabHOIO. 3adiKCOBAaHO aHOMAJIbHE
3pocTaHHs ()aKTHYHOI BUCOTH OCaJiB MpH MijgBUIeHH] YactoTu: Bix 177,8 mxwm (0,1
k') mo 240,5 mxm (100 x['1) mpu HE3MIHHIN TEOPETUYHIN TOBIIUHI OCAIPKEHOTO
Metany. Take mepeBHUIeHHs pO3PaXyHKOBUX 3HAYEHbB Y 4,8 pa3a CBITYUTH PO BUCOKY
MOPUCTICTh Ta PO3BMHEHY LIOPCTKICTh MOBepxHI. 3a yactoty 100 k' TpuBamcrthb
immynscy Ton = 0,5 - 107 ¢ crae cmiBmMipHOI0O i3 9acoM 3apsakd MOABIHHOIO
enexktpuunoro 1mapy (ITIEII). Bnacmimoxk 1mwporo I[IEIIl we BcTurae mnoBHICTIO
PO3PAIUTHUCS B Tay3i, CTpyM HaOyBa€e KBa3iCTAI[IOHAPHOTO XapaKTepy, IO BeIe 0
BTpaTH TIEpeBar iMIyJIbCHOTO PEKUMY.

BucnoBku. BusHaueHo, 1o 3i 301IbIIIEHHSM YaCTOTH IMITYJIbCIB CTPYMY TOUYHICTb
OCa/KeHHS Mijl oKpaiyeThes. BetaHoneHo, mo niasuiieHHs yactoty 10 100 k'
MPU3BOIUTE 10 (OPMYBAHHS MYXKHX CTPYKTYp 13 BHCOKOIO IIOPCTKICTIO Uepes
emuicHuil edekt I1ELLL TTpenu3iiiHicTh €IEeKTPOXIMIYHOTO OCAKEHHS M1l MPU Pyci
aHoJa MO KOJy JIIMITY€TbCS YaCTOTHMM J1alla30HOM: ONTHMalibHA JIOKali3allis Ta
HIUTBHICTB 0CaliB nocsiratoThes mpu yactotax 0,1 — 1 k' ta mporansHOCTI 50%.

Cnmcok Jitepatypu
1. L.I. Kadaner, Handbook of Electroplating. Kyiv, Ukraine: Tekhnika, 1976, 254

p.
2. Vasyliev, G. S., et al. "Modelling approach in the development of
electrochemical 3D-printing systems." KPI Science News 2 (2021): 97-105.
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MOJIEJb CTIHKOIO 10 KBAHTOBUX 3ATPO3
[IA®PYBAHHS JTAHUX Y CHCTEMAX
IHTEJEKTYAJbHOTO MOHITOPUHTY
HABKOJIMIIHLOTI'O CEPEJOBUILA

Asaanos ['epman
acmipanT, Ctapmuii BUKJIa1a4d
BinkpuTuii Mi>kHapOJHUI YHIBEPCUTET PO3BUTKY JIOJUHH Y KpaiHa"

Anomauyisn

B po6oTti nochimkeno npobieMy 3a0e3neueHHs JOBrOTpUBaIol KpUunrorpadiaHoi
CTIMKOCTI CHCTEM IHTEJIEKTYaJIbHOIO MOHITOPUHIY HaBKOJIMIIHBOTO CEpPEAOBHUINA B
YMOBax PO3BUTKY KBAHTOBUX oOuHclieHb. [IpoaHanizoBaHO pU3MKM BUKOPHCTAHHS
kinacuuHux anroputmiB RSA ta ECC, y Tomy yucii 3 ypaxyBaHHSIM 3arpo3u harvest
now — decrypt later. Po3rmsiHyro pe3yiapTaTH CTaHAapTH3alil MOCTKBAaHTOBHUX
anroput™MiB NIST Ta mpaktuunoro 3acrocyBanHs CRYSTALS-Kyber y pecypcho-
oOMmexxeHux loT-pucTtposx. 3anponoHOBaHO TOPHUIHY MOJAEIb Y3rOKEHHS KITIOU1B,
o noegnye ECDH ta moctkBanToBuii MexanisMm KEM 3 Bukopuctanasim HKDF Ta
AES-256. HaBeneno mateMatuuyHy Qopmaizaiisi MOJENl Ta pe3yJibTaTh OeHUYMapK-
ananizy Ha ARM Cortex-M4. OOrpyHTOBaHO AOLUUIBHICTh BIPOBAKEHHS T10pUAHOI
KpunrorpadiuHoi apXiTeKTypu SK NEpPeXiJTHOr0 €Talmy y TOBHY HOCTKBAaHTOBY
MIrparifo.

KuarouoBi ciaoBa: nocrkBantoBa kpuntorpadis, Kyber, [oT, SEMS, ri6punue
mudpyBaHHs, kBaHTOB1 morpo3u, ARM Cortex-M4.

Abstract

The paper addresses the problem of ensuring long-term cryptographic resilience of
Smart Environmental Monitoring Systems (SEMS) in the context of emerging
quantum computing threats. The risks associated with classical public-key algorithms,
particularly RSA and ECC, are analyzed with regard to the “harvest now — decrypt
later” scenario. The results of NIST post-quantum standardization and the practical
applicability of CRYSTALS-Kyber in resource-constrained IoT devices are considered.
A hybrid key establishment model combining ECDH and a post-quantum KEM
mechanism with HKDF and AES-256 is proposed. The mathematical formalization of
the model and benchmark results on ARM Cortex-M4 microcontrollers are presented.
The feasibility of implementing a hybrid cryptographic architecture as a transitional
stage toward full post-quantum migration is substantiated.

Keywords: post-quantum cryptography, Kyber, [oT security, SEMS, hybrid
encryption, quantum threats, ARM Cortex-M4.

37



COMPUTER SCIENCE
MODERN DIGITAL TECHNOLOGIES IN SCIENCE AND EDUCATION: FROM CREATION
TO EXPLOITATION

Bcemyn

[HTEeNneKTyallbHI CUCTEMH MOHITOPUHTY HaBKOJUIIHLOTO cepeaoBuia (SEMS)
aKTUBHO BIIPOBAKYIOTbCS Yy cdepl EKOJOTIYHOTO KOHTPOII0, KIIMAaTHYHHUX
JOCIIDKEHB Ta YIPaBIiHHA MICBKOIO iH(PpacTpykTypoto. Taki cuctemMu 0a3yroThCs Ha
IoT-cencopax, 6e31pOTOBUX KaHaJIaX Nepe/iayul JaHUX Ta XMapHUX CepBicax aHaITUKH.

Kpunrorpadiuauii 3axucT OLIBIIOCTI CyYacHHX peaji3aliidi TIPyHTYETbCS Ha
KJIACMYHUX anroputMmax 3 Biikputum kmodeM — RSA ta ECC. Ilpote anroputm
[lopa 10BOAUTH MOKJIMBICTh MOJTIHOMIAIBFHOTO PO3B’sI3aHHS 3aAau dakTopu3alii Ta
JAUCKPETHOTO Jorapu(MyBaHHS Ha KBAHTOBUX KOMIT I0Tepax, mo poouts RSA ta ECC
MOTEHITIHO Bpa3uBUMHU [1].

JlomaTtkoBy 3arpo3y CTaHOBHUTH cTpateris «harvest now — decrypt later», xonm
nepexorieHi 3amu@poBandi JlaHi 30epiraloThCsa Ui MOJANBIIOTO AcHnpyBaHHS
MICJIs TOSIBM MaciTaboBaHux KBaHToBuX cuctem [2]. Hns SEMS, ne exomoriusi
apXiBH 30€pIraroThCs pOKAMH, 11€ CTBOPIOE CTPATETTUHUIA pU3UK KOMIIPOMETALIli JaHUX.

Cmanoapmu3zayis noCmKeanmogoi kpunmoepagii

¥ 2024 poui National Institute of Standards and Technology 3aBepiuB nepuiuii
eTan cTaHjaapTh3alli MOCTKBAHTOBUX airoputmiB [3]. OXHUM 13 pEKOMEHIOBAHUX
MexaHi3MmiB y3rojkeHHs kiouiB ctaB CRYSTALS-Kyber, mo 06a3yerbcs Ha
ckimagnocTi 3aga4ul Module-LWE [4].

V 3BIT1 NIST IR 8547 Haronouryerbcst Ha HEOOX1THOCTI BIPOBAKEHHS IOPUIHUX
CXEM SIK MIEPEX1THOTO eTamy mirpauii [2].

[TpakTiuni gocmiakeHHs BrapoBamkeHHs Kyber y pecypcHo-oOmexenux l[oT-
MPUCTPOSAX JEMOHCTPYIOTh IPUMHATHI YaCOB1 T4 EHEPTeTUYHI XapaKTepucTukH [8], [9].
3okpeMa, y poboTi [8] 10BEIEHO MOKIIMBICTh €PEKTUBHOI pealtizallli HOCTKBAaHTOBUX
aNropuTMIB Ha MikpokoHTposiepax kiacy ARM Cortex-M, a y [9] mpoBeaeHo
nopiBHsUTbHUM aHam3 Kyber Ta NTRU mst loT-apxitekTyp.

Dopmanizayis 2iopuonoi mooei
1. IToctkBanToBUit KEM
(pk,sk)«—KeyGen(11)
(ct,ss)«—Encaps(pk)
ss«—Decaps(sk,ct)

1€ SS — CIIUJIBHUM CEKPET.

2. I'ibpumHe y3romxeHHs

sscI=ECDH(skA,pkB)
sspg=Decaps(skB,ctA)
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OiHaATBHUN KITIOY:

SS=KDF(sscl||sspq)

st BUpOOJICHHSI CHMETPUYHOTO KiItoua BUKOpUcTOoBYyeThess HKDF [5]:
K=HKDF(SS,salt,info)

[Tomanbmie mudpyBaHHS:

C=AESK(M)

ne AES Busnaueno y crannapti FIPS 197 [6].

Excnepumenmanvua oyinka (ARM Cortex-M4)

3riJIHO 3 eKCnepuMeHTaAIbHIUMU BuMiproBanHsamu it STM32F446ZE (168 MHz)
[7], oTpuMaHi MOKa3HUKH MPEICTaBICH] B Ta0uUIII 1.

Taoauua 1.
benumapk-nokaznuku kpunroonepaitiii (ARM Cortex-M4)
AJroput™m ['eneparis V3romkeas Hexancynsiis
KJIIoua
RSA-2048 ~ 456 ms ~ 100-200 ms --
ECC P-256 ~ 8,6 ms ~ 18 ms ~ 18 ms
Kyber-768 ~ 6,9 ms ~ 8,5 ms ~9,1 ms

OTpumaHi pe3yNbTaTh y3TOKYIOTHCS 3 MDKHAPOJHUMHU  JOCIHIKECHHSIMU
BrpoBapkeHHss PQC y loT-mpucrtposix [8], [9], a Takox 13 pilIeHHIMU IS
MyasTUMenitHux loT-cucrem Ha 6a3i IEEE-apxitextyp [10].

ApxiTekTypa riopuaHoi kpunrorpadiuyHoi moaeni Ha Puc.1.
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Pucynok 1. Apxitektypa ribpuanoi kpunrorpadigyaoi moaeni B8 SEMS (BnacHa
po3po0Ka aBTOpa).
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MOPIBHAJBHUM AHAJII3 APXITEKTYP
MIKPOCEPBICIB TA MOHOJIITIB ITPH
MACIUITABYBAHHI KOPIIOPATUBHUX CUCTEM

Crapikos K.A.

ctynent Il kypcy cremnianbHOCTI

122 «Komn’roTepHi HAyKu»

[acturyT [Ipuknaanoro CuctemMmHoro AHamizy

KuiBchkuit momiTexHiyHuil iHCTUTYT iMeHi [ropst Cikopcbkoro
Kwuis, Ykpaina

Biabxosuii A.C.

ctyaeHt III kypcy cnenianbHOCTI

122 «Komn’roTepHi HAYKI»

[actutyT [Hpuknagaoro CucreMHOro AHamizy

KuiBcbkuil nonitexHiuHuil iHCTUTYT iMeH1 [ropst Cikopcbkoro
KwuiB, Ykpaina

Jlanin B.II.

ctyaeHt III kypcy cnenianbHOCTI

122 «Komn’roTepHI HAYKI»

[actutyT [puknagHoro CucreMHoro AHamizy

KuiBcbkuit nomitexHiuauil iHCTUTYT iMeH1 [ropst CikopchbKkoro
Kuis, Ykpaina

Beryn. CyuacHuii etamn po3BUTKY 1HPOPMAIIHUX TEXHOJIOT1H XapaKTepu3y€eThCs
CTPIMKHUM 3pPOCTaHHSIM OOCATIB JaHUX Ta BUMOT JIO JOCTYMHOCTI KOPHOPATHBHUX
cucteM. KopmopatuBHe mnporpamue 3a0e3nedenHs (Enterprise Software) wmae
3abe3rneuyBatu Oe3nepediiiHy poOOTy B yMOBax AMHAMIYHOI 3MIHU HaBaHTaXXEHb, 1110
poOuTh MacmTabOBaHICTh OJHIEID 3 HAWBAXIMBIIIMX HE(YHKIIOHAJBHUX BHMOT.
Tpaauiiiino, po3poOka TaKWX CUCTEM IOYMHAJACsi 3 BUKOPUCTAHHS MOHOJITHOI
apXiTEeKTypH, fKa MPOIMOHYBaJia MPOCTOTY PO3POOKU Ta PO3TOPTaHHS HA MOYATKOBHUX
eTarax )XUTTEBOr0 LUKy Nponykry [1, 3].

[IpoTe, 31 3poCTaHHSIM CKJIQJHOCTI Oi3HEC-JOTIKM Ta 30UIBIICHHSM KiJIbKOCTI
KOPHUCTYBauiB, MOHOJITHUM MIAX1J 4YacTo cTae "BY3bKUM MicueM'", OOMEeXyrouu
MIBUAKICT, BUMycKy HoBuX ¢yHkmiii (Time-to-Market) Tta edekrtuBHiCTH
BUKOPUCTAHHS amapaTHUX pecypciB. Y BIANOBIA, HA 1[I BHUKIUKUA 1HIYCTPIs
MporpamMHoOi 1HXKEeHepii 3BepHyJIacs M0 MIKPOCEPBICHOI apXITEKTypH, sKa MpPOIarye
JIIEKOMITO3HIIIIO CUCTEMHU Ha HE3aJIEXKHI, ¢JIa0KO 3B's13aH1 KOMIOHEHTH. METOI0 TaHOTO
JOCIIKEHHS € TIPOBEICHHS TJIMOOKOTO TMOPIBHAJIBHOTO aHaNli3y IUX JBOX
apXITEKTypHUX CTWJIB Y KOHTEKCTI IXHbOTO MacHITaOyBaHHs, BHUSBICHHS IXHIX
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CIJIBHUX Ta cIabKUX CTOPiH, a TaKoX (hopMaiizallis KpUTepiiB BUOOPY ONTUMAIBHOT
apXITEKTYpH JJI1 CYYaCHUX BUCOKOHABAHTAXKEHUX KOPIOPATUBHUX PIILICHb.

MomnogiTHa apxiTekTypa. MOHOJITHAa apxiTeKTypa mnependadae 100y I0BY
IPOrPaMHOTO 3aCTOCYHKY $IK €IWHOI, HEMOJUIbHOI OJIMHHUIIl PO3rOopTaHHsA. Yci
KOMITOHEHTH CUCTEMHU — 1HTepdeic KopucTyBaua, 613HeC-JIOTiKa, MOy JOCTYIY J0
JTaHuX — 00'eHaH1 B OJHIN KOJIOB1M 0a31 Ta BUKOHYIOTHCS B MEXKax OJIHOTO MPOIIECY.
B3aemoist Mi>k MOTyJISIMH B1J1I0YBA€ThCS MUITXOM MPSMHUX BUKJIMKIB METO/IIB y TIaM'sIT1
(in-memory procedure calls), mo 3a0e3neuye MiHIMAIbHY 3aTPUMKY Ta BHUCOKY
IIBUIKICTh BUKOHAHHS OTIEPAIliif Ha PiBHI MPOTPAMHOTO KOY.

['onoBHOIO mepeBarold MOHOJITY Ha IOYaTKOBOMY €Tami € MpocToTa
iHGpacTpyKTypH. BiacTexxeHHs TpaH3aKIliil y Takii cucTeMi 3a3BUYall CIIMPAEThCS Ha
npuHiunu ACID (Atomicity, Consistency, Isolation, Durability) enunoi pensuiiHoi
0a3u JaHuX, 110 rapaHTy€ BUCOKY KOHCUCTEHTHICTh faHux. TectyBanns (End-to-End)
TaKOX € BIJTHOCHO TPUBIAJIbLHUM, OCKUIBKHM CUCTEMA 3aITyCKAEThCS SIK €IUHE 1IiIE. [4]

OpHak, 3 TOYKH 30py MaclTaOyBaHHS, MOHOMNIT CTHKA€ThCS 3 CYTTEBUMU
byHIaMEHTAIBHUMH ~ OOMEXeHHsIMUA. MacmTaOyBaHHST ~ MOHOJITHOI ~ CHCTEMHU
B1/10yBa€ThCS NEpeBaXkHO 3a Biccio X (3rijgHo 3 Moaeruto Scale Cube), ToOTO HUIIXOM
KJIIOHYBaHHS BChOTO 3aCTOCYHKY Ha JEKUIBKOX CepBepax Ta BHUKOPHUCTAHHS
OallaHCyBallbHMKa  HaBaHTaXeHHA. lle  mpu3BoauT, 110  HEpaliOHAIBHOTO
BUKOPUCTAHHS PECYPCIB: SKIIO BY3bKUM MICIEM € JIUIIE OJUH MOJYJIb (HApPUKIIaI,
reHepaiiss 3BITiB), aAMIHICTpATOpU 3MYIIEHI MacmTadyBaTH BCHO CHUCTEMY,
BKJIIOYAIOYM  MOJYJi, SIKI HE TNOTpeOyIOTh JIOJATKOBUX  OOUYMCIIIOBATIbLHUX
noTy>kHocteil. CuibHe 3aueruieHHs (tight coupling) MiXXK KOMIOHEHTaMHM TaKOX
MPU3BOJUTH [0 SBUILIA "TEXHIYHOro OOpry", KOJM 3MiHA B OJHOMY MOJYJI MOXKE
BUKJIMKATH HernependadyBaHl MOOIYHI €(PEeKTH B 1HIIOMY, IIO KPUTHYHO 3HUKYE
IIBUJKICTh PO3rOPTAaHHA Ta MIJBUILYE PUZUKHU TIPH peli3ax.

MikpocepgBicHa apxiTektypa. MikpocepBicHa apxiTektypa (MSA) € po3BUTKOM
cepBic-opieHTOBaHO1 apxiTekTypu (SOA) 1 6a3yeTbcsi Ha MPUHIUIIAX MPEAMETHO-
opieHToBaHoro mnpoektyBaHHs (Domain-Driven Design, DDD). Cucrema
pPO30MBaAETHCS HA HAOIP APIOHUX, ABTOHOMHUX CEPBICIB, KOKEH 3 SKHX BIIMOBIIAE 32
KoHKpeTHUM Oi13Hec-koHTeKCT (Bounded Context). Lli cepBicu € He3aJIeKHUMHU
OJIMHUIISIMU PO3TOPTAHHS, BOJIOIIOTh BIacCHUMU Oa3zamu manux (madinon Database-
per-Service) Ta CIJIKYIOTBCS MK COOOIO 3a JOIMOMOTOIO JITKOBAKHUX MEPEKEBUX
npotokodiB (REST/HTTP, gRPC) abo acuuxpoHHux OpokepiB moBiomieHb (Apache
Kafka, RabbitMQ) [2, 5].
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Takmit  miAXin  JTOKOPIHHO
3MIHIOE napagurmy
MICROSERVICES SOA : ;
‘ : : MacimTadyBaHHs. BiamoBimHo a0
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Puc. 1 — Bizyamnizaiiis apXiTeKTypHUX MaciTadyBaT  HE3QJICKHO  BIJl
po30ikHOCTEN Mk Microservices Ta SOA B cepBicy YIpaBIiHHS KaTaJOroOM

KOHTEKCTI KOPIIOPAaTUBHUX CUCTEM (BJIaCHA  TOBapiB.

pO3po0OKa aBTOPIB). Kpim Toro, wmikpocepBicu
3a0e3MeuyoTh TEXHOJIOTTYHY
rereporeHHicth (Polyglot Persistence/Programming). Komannma wmoxke oOupaTtu
HaOUTbIII BIAMOBIIHUNA CTEK TEXHOJIOTIA JJii BUPIIICHHS KOHKPETHOI 3ajadi
(manpuknan, BUKOpUCTaHHs pensuiiHoi bJl nns Tpanzakuiii 1 rpadosoi Bl ans
cuctemMu pekomennauiid). Ilporte, po3nonineHa npuposa MSA BHpoBamKye HOBI
BUKJIMKH: CKJIAJIHICTh YIPABIIHHS MEPEKEBOIO B3aEMO/II€0, MPOOIeMHU 3a0€3MeUeHHS
y3rokeHocTi ganux (mepexia Bing Tpanzakiii ACID no BASE i1 Bukopucranas
MaTepHiB, TakuUX K Saga), a TaKoX 3HAYHI HAKJIAJHI BUTpPAaTH HAa MOHITOPHHT,
JIOTYBaHHSA Ta TPACyBaHHS 3aIUTIB.

MMapagurmu Ta MeTpuku MacmTadyBaHHsA. /[ 00'€KTHBHOrO TMOPIBHSHHS
HEOOXITHO 3BEPHYTHCS 10 TPUBUMIPHOI Mojeni maciTabyBanns, Binomoi sik AKF
Scale Cube [6].

1. Bice X (I'opuzontanbue ayomtoBanss): [lepegdauae po3ropranHs 1A€HTUYHUX
€K3EMIUISIPIB 3aCTOCYHKY 3a OallaHCYBalbHUKOM HaBaHTakeHHs. OOU/BI apXiTEKTypHU
MIITPUMYIOTh LIEH MIAX1J, ajae JJIi MOHOJIITY 11€ 4YacTO €AUHUNA MOXKJIUBUH HIISAX, 10
BeJIE 10 HAAMIPHOTO CIOKUBaHHS oniepaTuBHOI nam'ati (RAM) Ta nporiecopHoro yacy
(CPU).

2. Bick Y (®yHKUIOHATBHA IEKOMITO3UIIIs): Po3/iJIeHHs cucTeMu Ha pi3Hi cepBicH
BIAMOBIHO 70 Oi3Hec-yoriku. Lle sapo mikpocepBicHOI apXiTekTypu. MOHOMIT 3a
BU3HAUCHHSIM HE 3/IaT€H MacIITa0yBaTUCS 3a I1€10 BICCHO.

3. Bics Z (Cermenrartisi ganux/Illapaunr): Po3moain KII€EHTCHKUX 3alUTIB Ta
JaHUX MDK CcepBepaMy Ha OCHOBI MEBHOr0 aTpuOyTa (HampuKiaa, reorpadpiqyHoro
po3TanryBaHHs KOPHCTyBada). BUKOpHUCTOBY€EThCS B 000X apXiTEKTypax sl OOpOOKH
HaJ[BEJTUKUX OOCSTIB IaHMX, alie B MIKpOCEpBiCax CerMeHTaIlisl peaizy€eThcs Habararo
MPOCTIIIe HA PIBHI OKPEMHUX, MEHIIIUX 0a3 TaHUX.
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IopiBHAJBLHMH  aHAJI3  apXiTeKTYp B  yYMOBaxX KOPIHOPATHBHOIO
MacIITa0yBaHHsA:

1. IIpoayKTUBHICTh Ta BUKOPUCTAaHHS pecypciB Ilpv HU3BKMX HABAHTAKEHHSIX
MOHOJIITHA apXITeKTypa 3a3BUYail JIEMOHCTPYE MEHIIY JATEHTHICTh, OCKUIbKU
BIJICYTHI1 MEpEeXeB1 BUTPATH Ha ciIKyBaHHA M1k Moayiisamu (Network Overhead). Bei
BUKJIMKU BiI0YyBalOThCS BcepeauHl onHoro mporecy. OnHakK, TpH AOCATHEHHI
KPUTUYHUX TIOPOTIB HABAaHTAKEHHS MOHONIT JAETpaaye riodanbHO. MikpocepBicHA
apxiTeKTypa Mae€ MOCTIMHMNA HakiIaaHui mepexeBui yac (latency) wepe3s RPC abo
REST Buxnmku, cepiamizamiro Ta mecepiamizamiro gaHux. IIpore, mpu BHUCOKOMY
HABAHTAKCHHI €JIACTUYHICTh KOHTEHHEPHU30BAHUX MIKPOCEPBICIB (32 JIOMOMOTOIO
opkecTpaTopiB, Takux sk Kubernetes) 103Bojsie TMHAMIYHO MiAJIAIITOBYBATHUCS i1
Tpadik, 30epirarouu 3arajibHy YyHHICTb CUCTEMHU.

2. Biamosocriiikicte Ta 13oismis nmomuiiok (Fault Tolerance) Y monHomTHIN
cucteMi paTaibHa TOMIIKA B OTHOMY MOAYJI1 (HAIIPUKJIIA, BUTIK MaM'sITl y HOHOBOMY
mpolieci TeHepallii 3BiTiB) MOKe MPU3BECTH JIO MaJIIHHS BCbOTO 3aCTOCYHKY (Single
Point of Failure). ¥ mikpocepBicHOMy nanamadTi peanizoBaHa >KOPCTKA 130JIS1I1isT HA
piBHI nporieciB. BukopuctanHs apxiTeKTypHHUX narepHiB, Takux sk Circuit Breaker,
Retry ta Bulkhead, no3Bomsie nokamizyBaTu 3011 y Mexax OJHOTO cepsicy [2],
rapaHTylouy, 110 PelITa KOPIopaTUBHOT CUCTEMH MPOJIOBKYBAaTUME (PYHKIIIOHYBATH
(MOXJIMBO, 3 YACTKOBOIO Jierpajailicto (yHKI[IOHATY).

3. Posropranns ta CI/CD (be3nepepBHa iHTerpaitiisi Ta joctaBka) MacimrabyBaHHs
KOPIIOPaTUBHUX CHUCTEM CTOCYETHCS HE JIMIIE TEXHIYHUX aCIEKTIB, ajie¢ W MIBUKOCTI
N0CTaBKU Koxy. JlJis BeMMKUX MOHOJITIB Mporec 30ipku (build time) moxe 3aliMmatu
TrOJIMHU, a pO3rOpTaHHS BHMAarae CHUHXpOHI3alll BCl€l KOMaHAM Ta YacTo
CynpoBOJIKYyeThCs "BikHamu mpoctoro” (downtime). MikpocepBicH J03BOJSIOTH
HezanexxHe posroptanHs (Independent Deployability). 3minu B ogHOMY cepBici
TECTYIOTbCS Ta BUBOASATHCA B production 3a JiYeH! XBUJIMHU O€3 BIUIMBY Ha 1HIII
koMaH . [le € kpuTuuHoto BUMOroro g cydacHux Agile Ta DevOps npakTuk.

4. 3akon KonBes Ta opranizaiiifHe MacmtadyBanHs 3rijgHo 13 3akoHoM Konses,
"oprauizailii, skl TPOEKTYIOTh CHCTEMH, OOMEXEH1 y BUPOOHUIITBI TU3ANHIB, SIKI €
KOIISIMM KOMYHIKAIIIMHUX CTPYKTYp IX opraxizamii". [Ipu 30u1bleHHI KOMaHu
po3poOHUKIB (OpraHizalliiiHe MacmTaOyBaHHS), poOOTa HaJ €IUHOI MOHOIITHOIO
KOJIOBOIO 0a3010 MpU3BOJAUTH J0 KOHGIIKTIB 3auTTa (merge conflicts) Ta
KOMYHIKaI[iiiHOro xaocy. MikpocepBicH JO3BOJISIOTh PO3ILIUTH BETUKY OpraHi3allito
Ha MaJii, Kpoc-QyHKI[IOHAIBHI KOMaHIM (TaK 3BaHi "two-pizza teams"), siki BOJIOIIOTh
YCIM KUTTEBUM IUKIIOM CBOTO CEPBICY, IO PAAUKAIBHO MiJABUILYE TPOIYKTUBHICTD
po3po0OKu KopriopaTuBHoro I13.

IIpob6aemaTuka mirpamii. EBostorisi KOprnopaTuBHOI CUCTEMU 4YacTO BUMAarae
Mmirpauii Bix ycnaakoBaHoro MoHomiTy (Legacy Monolith) no mikpocepgicis. Llei
Mpolec € BKpall PHU3UKOBAHMM 1 BHMarae OOCpEeKHHX apXIiTeKTYpHUX IaTepHIB.
HaiiGinem epextuBHrM Bu3HaHO natepH "Strangler Fig" ([epeBo-mymmurens), SKuii
nepeadavae MOCTYIOBE, iTepaTUBHE "BinpizaHHs" (YHKIIIOHAy BiJi MOHOMITY Ta
peamizalifo WOro y BUIVISIAI HOBUX MiKpocepBiciB [3]. 3amuTul  KIII€HTIB
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MapuipyTusyiotbes uepe3 APl Gateway, sikuit Bupiniye, Ky cipsSMyBaTH 3aIluT: 10
CTaporo MOHOJIITY YM JI0 HOBOTO cepBicy. Takui mijaxia MiHIMI3y€ PU3UKU MTOBHOI
3YNMUHKY O13HECY iJ] 9ac TEXHIYHOI TpaHcopmarrii.

ExoHoMiuHi acnekTH BOJIOAIHHSA. 3 €KOHOMIYHOI TOYKHU 30pYy, MOYaTKOBa
BapTicTh po3poOku (CapEX) s MOHOJNITHOI CHCTeMH 3a3BUYail HWK4Ya. BoHa He
BHUMAarae CKJIaJHoi IHPpaCTPyKTypH, OpKecTpallii Ta BUCokokBaliikoBanux DevOps-
iHxkeHepiB Ha crapTi. Ognak omnepamiiini Butpatu (OpEx) Ha erami ekcrutyaTarii
CHJIBHO 3pOCTalOTh yepe3 HeeeKTUBHE MaciiTa0yBaHHs. MiKpocepBiCH BUMararoTh
3HaYHUX MMOYATKOBHMX 1HBECTULIN y moOymoBy aBromaruzoBanoro CI/CD koHBeepa,
HajamrtyBaHHs 1HGpacTpykTypu (Service Mesh, noryBanus ELK/EFK, moniTopunr
Prometheus/Grafana) Ta ¢QopmyBanHs BignoBigHOi KymbTypu. Ilpote 'y
JOBIOCTPOKOBIN MEPCHEKTHUBI, P KOPHNOpAaTUBHHX Maciutabax, MSA 3abe3neuye
Kpainy peHTadenbHicTh 1HBecTHIIH (ROI) 3a paxyHOK onTuMi3alii XMapHUX PECypcCiB,
3MEHIIEHHS Yacy MPOCTOI Ta MPHUCKOPEHHS BUITYCKYy HOBOTO (DYHKIIOHANY IS
KJIIE€HTIB.

BucnoBku. Ha oCHOBI IpOBENEHOTO MOPIBHSUIBHOTO aHANI3y MOXKHA 3pOOUTH
HACTYIH1 BUCHOBKH.

Hemae «3omotoi cepenunmn»: Bubip Mixk MOHOJITOM Ta MIKpOcepBicaMU HE €
OlHApHUM TPOTUCTaBIEHHSM 'morane-xoporie". Ile xommpomic MiX omnepariiHoo
CKJIQJIHICTIO Ta MOXKJIMBOCTSIMHU MAacIlITa0yBaHHSI.

MoHomT BUNpaBAaHUW JJIsi CHUCTEM 3 TMPOTHO30BAHMUM Ta CTAOUIBHUM
HAaBAHTAKEHHAM, OOMEXEHHM OFOJKETOM Ha CTapTi, a TaKOX JUIsl CTapTamiB, SKi
3HaXoJAThCsl Ha etami mnomryky Product-Market Fit, ne mBUAKICT, HamMCaHHS
MOYAaTKOBOTO KOy € KpuTH4HOI0. Moaynbauii MoHOJIT (Modular Monolith) wacTo €
HaMKpalow BIAMPaBHO TOUKOIO.

MikpocepBicHa apXiTeKTypa € 0e3albTepHATUBHOIO JIs1 BEIMKUX KOPIOPATUBHUX
CUCTEM 3 TWHAMIYHUM HaBaHTKEHHSM, CKIQAHUMH Oi3HEC-TOMEHAMH, 1€ KPUTUIHO
BOKJIMBI  HE3QJIEKHE  PO3rOpPTaHHS, BUCOKAa  BIJIMOBOCTIMKICTh,  TOYKOBE
MaciTabyBaHHS PECypciB Ta MapaieiibHa poOoTa 0ararbox 130JbOBAaHUX KOMAaH]
PO3POOKH.

VYcnimue macmtabyBaHHS KOPIOPATUBHOI CUCTEMHU BUMArae He JIMIIE TEXHIYHOTO
pedakTopuHTy, ame W TIAUOOKOI 3MIHM OpraHi3aliifHOi CTPYKTYpH KOMIIaHii,
BIIPOBA/DKCHHS  po3BUHEHOT DevOps-KynbTypu Ta  OPUUHATTS  CKIIQTHOCTI
PO3IOIITICHUX CUCTEM, 30KpeMa y cdepl y3roIKeHOCT] JaHUX Ta MEPEKEBOT OC3MEKHU.
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MPOJYKTUBHO-OPIEHTOBAHUM I'BPUJTHUN
X1 IO MAPAJIEJIBHUX OBYNCJIEHD J1JIS1
MACIHITABOBAHOI AHAJIITUKHU BEJIMKUX JTAHUX

Tpicka Poman MuxaidjioBu4
acmipanT, acucteHT Kadeapu Cucrem Lltyunoro [arenexry
Harmionansuuit yHiBepcuteT «JIbBIBChKa MOITEXHIKAY

CrpimKe 3pocTaHHs 00CATIB JaHUX, 1[0 TeHEPYIOTHCS UG POBUMH TIATHOpMaMH,
HAayKOBHUMH THCTPYMEHTAMH, XMAPHUMH CEPBICAMU Ta IHTEICKTyIbHAMH CHCTEMaMH,
MIEPETBOPUIIO TTapasiesibHI OOYUCIICHHS Ha 0a30BY YMOBY CyYacHOI aHATITHKU BEJIMKUX
nanux. CyuacHi gociimpkeHHs 30imkenHs high-performance computing Ta Big Data
computing Moka3yroTh, 1[0 aHATITUYHI HABAHTAXXEHHS OJJHOYACHO BUMAratoTh BUCOKOI
MIPOITYCKHOI 3aTHOCTI, HU3bKO1 3aTPUMKH, 1T€paIiiiHoi 00poOKH, BITMOBOCTIHKOCTI Ta
MIATPUMKA TETEPOTCHHUX 3a7ad. 3a TaKUX YMOB JKOJHA OKpeMa OO0YHCIIIOBalIbHA
napajgurmMa He 3a0e3neuye OJHAKOBO €(PEKTHMBHOTO BUKOHAHHS BCIX BHUMOT, IO
aKTyaiizye mpoOjeMy paiioHaJbHOTO PO3MOJAUTY HABAHTAKEHHS MIXK JOCTYIMHUMU
pecypcamu [1].

[TopiBHSIBHI AOCHIKEHHS MIATBEPKYIOTh L0 Te3y. s KoMyHIKaliiiHo-
iIHTeHCUBHUX 3anad MPI-peanizamii MoxyTh mnepeBepiryBatd Apache Spark 3a
IIBUJKOIEIO Ta €PEKTUBHIIIE BUKOPUCTOBYBATH IaM’ Tk [2]. BonHowac ribpuan3aris
Spark 13 MPI ta OpenACC pae 3mory mnepeaaBaTi OOYHMCIIIOBAJIBHO BaXKi sijipa Ha
HUKY1 pIBHI MapajebHOr0 BUKOHAHHS Ta IM1JIBUILYBAaTH €()eKTUBHICTh BUKOPUCTAHHS
anmapatHux pecypciB [3]. Okpemuil HampsaMm TOCHiKeHb neMoHCTpye, mo GPU Ta
FPGA moxyTs iHTerpyBaTucs y Big Data frameworks npo3opo st kopuctyBaya, 6e3
smMinn npukigagHoro API, mo € BaxiauBuM I8 MOOYAOBHM MacIITaOOBaHUX
ananmitTnuHux cucteM [4]. Kpim toro, B converged HPC-Big Data systems BupimraibHe
3HAYCHHS Ma€ JIOKAIBHICTD JJAHUX, OCKUIBKH caMe TIEPEMIIIESHHS TaHUX 1 M1’KBY3JI0Ba
B32€EMO/IISl YACTO CTAIOTh TOJOBHUMHU YHHHUKAMU BTPATH MPOTYKTUBHOCTI [5].

I3 BHIIEHaBEIEHOTO BHUXOJWUTH, IO HAWOLIBIT MEPCHEKTUBHHUM MIiAXOI0M 0
MaclTabOBaHOI AHAIITUKU BEIMKHX JIAHUX € MPOJyKTUBHO-OPIEHTOBAHE T1OpUAHE
BukoHaHHs. Ha BigMminy Bia nmpotucrasienns MPI, OpenMP, CUDA/GPU Tta xmapHo-
PO3MOIIEHUX MIAT(HOPM, TOIIITIBHO PO3TISAATH 1X K KOMIUIEMEHTApH1 PIBHI €IMHOI
oOumcmoBaIbHOT crcTeMd. HaykoBa HOBHM3HA TaKOro IMiAXOAY TMOJIATAE Y
cucTeMaTu3ailii Mojeii BiAOOpa)KeHHsI XapaKTePUCTUK 3ajadl Ha HAWJAOLUIBHINTY
koMmOiHario shared-memory, accelerator-based, message-passing i elastic distributed
execution. [IpakThuHa IIHHICTH II€1 MOJIENI TMOJSATAaE B TOMY, IO BOHA CTBOPIOE
OCHOBY JUIsi OOTPYHTOBAaHOTO TPOEKTYBAaHHS KOHBEEPIB OOPOOKM BEIUMKHX 1
HEOHOPITHUX HAOOPIB JIaHHMX.

3anponoHOBaHy MOJENb JOIIJIBHO PO3MIIANATA K CHUCTEMY 3 YOTHPHOX
B3a€EMOIIOB’SI3aHUX PIBHIB.
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o [lepmmii piBeHh - pIBEHb [AaHUX, JI€ BHU3HAYAIOTHCS CIIOCOOM PO30OUTTS,
30epiraHHs Ta nepeJaBaHHs JaHUX MK By3J1aMU, aM’SITTIO i IPUCTPOSIMHU.

e Jlpyruii piBeHb - piBeHb OPKECTpaIlii, BIAMOBITAIbHUHN 3a KepyBaHHsS workflow,
TUTAHYBaHHSI BUKOHAHHS, PO3MO/I11 PECYPCIB 1 MOHITOPHUHT.

e Tpertiil piBeHb - 0OUUCTIOBAIbHUM, Ha IKOMY Oe3rocepeiHbo mnpaioTs CPU,
GPU, MPI-knactepu Ta po3no/IijieHi pyuiii.

e YerBepTuii piBeHb - pIBEHb ONTHMI3allii, MO0 aHaTI3ye Yac BUKOHAHHS,
KOMYHIKaIlii{Hl BUTpAaTH, TUCK Ha IMaM’SITh 1 MacHITa0OBaHICTh Ta KOPUTYE
CTpAaTEeTii0 BUKOHAHHS BIJIIMOBITHO /10 BJIACTUBOCTEH HaBaHTa)KCHHSI.

Y Mexax 1i€i MoJieli OKpeMi cTajiii 00poOKH MarOTh IPU3HAYATHCS BIJIIOBIIHO 10
iXHpo1 CcTpykTypu. Ormepamii 3 HEPEeryJIspHUMH PO3TaTyKEHHSMHU, CKIATHOIO
KEpYIOUOI0 JIOTIKOIO, JIETKUMH TpaHCHOpMAIlisIMU Ta KOOPJAHUHALIEID JOIUIHHO
BUKOHYBaTH Ha OaratosyepHux CPU i3 3actocyBannsim OpenMP. HaroMmicTh miisibHi
YHUCENbHI fA]Ipa, MaTpUYHI omneparii, peAyKIii Ta MaKeTHI BEKTOPHI NEPETBOPEHHS
3a3Buyail edexkTuBHImE BUKOHYIOTbCS Ha GPU 13 Bukopucranusm CUDA, sxmio
BUTpATU Ha MepelaBaHHs JaHuX MK host Ta device He mepeBUIIYIOTh OYiKYyBaHUN
Burpail. TiCHO 3B’g3aH1 PO3MOLIEHI 3a/1a4l 3 nepeAdavyBaHUMU A0JIOHAMU OOMIHY
MPUPOIHO peani3yroTbesa 3acobamu MPI, ocob6nrBo koM OTPiOEH HU3BKOPIBHEBUI
KOHTPOJIb HaJ CHHXPOHI3AIl€El0 Ta KOMYyHIKamisiMu. BogHodac BenmkoMaciiTaOHi
ETL-xkoHBeepH, ceKilioHOBaHAa aHaJITHKA Ta BIIMOBOCTIMiKa 00poOKa Ha 3MiHHIN
1HOpacTPyKTypl  Kpaile Y3rOJUKYIOThCS 3 PO3MNOAUICHMMH  IIaThOopMamH,
PO3TOPHYTHMH Ha KJIacTepHUX abo xmapHux pecypcax [1]-[5].

[3 nporo BUIUIMBAE BaXXTMBUN BUCHOBOK: €()€KTHBHA aHATITHKA BEJIIUKUX JTAHUX
noTpedye onTuMmizalii HE OKPEMOro ajlrOpUuTMy, a BCHOTO KOHBEEpa OOPOOKH.
Bunecennst o6uncinenr Ha GPU € BumpaBmanum nuiine TOAl, KOJdu apudmeTHdHa
IHTEHCUBHICTh KOMIIEHCYE BUTpATH Ha TiEepenaBaHHs NaHWX. MacmraOyBaHHS MiX
BY3JIaMHU € JTOLIIHUM JIMIIIE 32 YMOBH, 10 OYIKYBaHUI MPUPICT MEPEBULLYE BUTPATU
Ha ceplaji3allilo, MEpPEeXEeBY B3aEMOJII0 Ta CHHXPOHi3alil0. ToMy MNpOAyKTHBHO-
OpPIEHTOBAaHUU TUTAHYBAJIBHHK MAa€ OJHOYACHO BPaxOBYBATHU KUIbKa KPUTEPIiB:
apu(METU4YHY 1HTCHCUBHICTh, CIIIBBIJIHOIIEHHS KOMYHIKalliii 10 OOYMCIICHB,
JIOKAJIbHICTh JJAaHUX, OOCST MaM’sITi Ta BAMOTH JI0 BiIMOBOCTIliKocTi. Ha mpakTuiii me
O3Hayae, 110 JUIsl OJHOTO ¥ TOrO CaMoOro 3acCTOCYHKY pi3HI CTpaTerii BUKOHAHHS
MOXYTh OyTH ONTHUMAJIBHUMH JJisi €TalliB 3aBAHTAXKEHHsI, TOMEpPeaHhOI 00pOoOKH,
HaBUYaHHS MOJIEJNI, arperailii Ta moCTOOPOOKH.

[IpakTiyHa MIHHICTH 3aMPOMNOHOBAHOTO TMIAXOAY OCOOJMBO ToMiTHA B ML-
KOHBeepax Juisi Benukux ganux. CydacHi AOCTI/DKEHHS MO0 CKOPOYEHHS Yacy
HaBuaHHA KackagHux ML-cxem s large-volume data analysis miaTBepIKyrOTh, 110
OoOYHUCTIOBAIbHY €(QEKTUBHICTh TMOTPIOHO PO3TIALATH SK CAMOCTIAHY IIUTh
onTUMi3allii, a He JHIIE SK MOOIYHMI Pe3yNbTaT BIOCKOHAJICHHS alropuTMy [6].
AHaJIOT14HO, OMyOJIiKOBaH1 pe3yJbTaTH ISl MEIUYHUX JTaHUX JEMOHCTPYIOTh, IO
noeaHanHsa ontumizoBaHoro PCA, XGBoost ta explainable Al moxe oaHO4YacHO
TIIBUIYBAaTH SIKICTb NPOTHO3YBaHHS Ta 3MCHINYBATH HETAaTHBHUN BIUTMB BHCOKOL
po3mipHocTi o3Hak [7]. Ile mae mijcTaBu CTBEPKYBATH, 110 MapajeibHa aHaliTUKa
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BEJIMKUX JaHUX Ma€ PO3YMITHUCS SIK CIUIbHA ONTHMI3allis aJITOPUTMIB, IEPEMIIICHHS
JAHUX 1 00YHCITIOBAJILHOI apXITEKTYPH.

OTtxe, mapayiesibHl OOYMCIICHHS B aHAIITHII BEJIUKUX JAHUX HE CIiJ TpaKTyBaTH
ak BuOip mik CPU, GPU, MPI yun xmMapHOiO po3mnojijeHor0 oOpoOKo. AHai3
JTEpaTypHUX JKEPEIT MOKa3ye, M0 KOXKHA 3 IUX MapagurM € eeKTUBHOIO JIUIIIE IS
IIEBHOTO KJIacy HaBaHTaXe€Hb, TOAl SK IXHI TIOpWAHI TOEIHAHHS 3a0€3MeUyIOTh
Kpaluii OalaHC MDK MNPOIYyKTUBHICTIO, MacIITaOOBaHICTIO Ta THyukicTio [1]-[7].
3anponoHOBaHUN MPOAYKTUBHO-OPIEHTOBAHUN TIOPUAHUNA MIAX1J y3arajbHIOE IO
17110, TOB’SA3YIOUM BIACTHBOCTI 3a4ayl 3 JOIUIBHUM pIBHEM BHKOHAaHHA Ta
MIIKPECTIOIYN BaXJIHMBICTh QJAaITUBHOTO IUIAHYBaHHS, JIOKAJBHOCTI JaHUX 1
MiHIMI3alil KOMYHIKaIifHUX BHUTpaT. [lepcrnieKTMBHUMH HampsMaMy TOAATBIINX
JOCJIIKEHb € aBTOMAaTHU30BaHe Mpo(iItOBaHHS HaBaHTa)XeHb, BUKOpUCTaHHs learned
scheduling policies 1 cTBopeHHs yHIpiKOBaHUX runtime-cepeAoBUII JIsl FE€TEPOTeHHUX
Big Data pipelines.
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The current stage of economic development i1s characterized by a high level of
instability, caused by global economic transformations, increased competition,
digitalization of the business environment, as well as the impact of crisis phenomena
and geopolitical challenges. In conditions of constant uncertainty and stress factors,
enterprises are forced to adapt management approaches to new realities of functioning,
which especially concerns personnel management and the formation of an effective
corporate culture.

Corporate culture is an important tool for ensuring team cohesion, maintaining
employee motivation, developing internal communications and forming common
values of the organization. In crisis and stressful conditions, its role increases
significantly, since it contributes to increasing the adaptability of personnel, reducing
the level of organizational tension and maintaining the efficiency of the enterprise. At
the same time, the spread of instability of the economic environment, the growth of
psychological stress on personnel, as well as the need for rapid adaptation of
organizations to new operating conditions lead to a change in traditional approaches to
the formation and development of corporate culture. Special attention is currently
required to develop a culture of trust, support, flexibility and open communications,
which is becoming one of the key factors in ensuring the organizational stability of
enterprises.

One of the key trends is the strengthening of the role of value-based management,
which involves the formation of common organizational values aimed at supporting
mutual trust, responsibility and team interaction. In times of crisis, the creation of an
atmosphere of support and mutual understanding between management and employees
becomes of particular importance [1]. Another important trend is the development of
the flexibility of organizational culture, which is manifested in the ability of the
enterprise to quickly respond to changes in the external environment, adapt internal
management processes and maintain effective interaction in the team [2]. In addition,
modern enterprises pay more and more attention to the psychological well-being of
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employees, the development of internal communications and the formation of a culture
of openness, which helps to reduce stress levels, increase staff motivation and
strengthen the organizational stability of the enterprise [3].

In order to ensure the effective functioning of the enterprise in the face of crisis
challenges, the management of organizations also uses various tools for managing
corporate culture. Traditional levers include [1-5]:

- development of internal communications, which involves an open exchange of
information between management and employees;

- formation of a system of enterprise values, which determines the basic principles
of interaction and behavior of personnel;

- development of leadership and a supportive management style aimed at increasing
trust in the team;

- implementation of psychological support programs for personnel aimed at
reducing stress;

- use of digital communication tools that ensure effective interaction of employees
in difficult conditions.

Attention should also be paid to such a modern tool as the formation of a stress-
resistant corporate culture, which involves the creation of a system of management
practices aimed at supporting the psychological stability of personnel and effective
interaction in the team. It is possible to form a stress-resistant corporate culture by
ensuring transparent communication (regularly informing employees about changes,
management decisions and the state of the enterprise), psychological support for
personnel (creation of employee support programs, development of a culture of mutual
assistance), flexible work organization (adaptation of work modes, distribution of tasks
and management processes), development of supportive leadership (managers act not
only as managers, but also as mentors for personnel), involving personnel in decision-
making, which creates a sense of involvement in the development of the organization.

It is important now to form a system of crisis internal communications, since it is
the speed and transparency of information that plays a key role in maintaining the
stability of the enterprise in crisis conditions. This can be ensured through: regular
meetings of management with personnel; short information digests; internal digital
platforms for information exchange; feedback channels.

In addition, of particular interest is such a tool as an audit of organizational
resilience of corporate culture, which involves assessing its readiness for crises
according to such parameters as the level of trust in the team, the effectiveness of
communications, the level of employee support, the adaptability of the organization,
and the psychological climate.

The use of these tools will contribute to the formation of an adaptive corporate
culture capable of supporting the effectiveness of the enterprise even in periods of
increased uncertainty and crisis situations.

Based on this, the following directions for transforming the corporate culture of an
enterprise in crisis and stressful situations can be distinguished:

first, the formation of a culture of trust and support, which involves creating a
favorable psychological climate in the team, developing an open dialogue between

52



ECONOMICS
MODERN DIGITAL TECHNOLOGIES IN SCIENCE AND EDUCATION: FROM CREATION
TO EXPLOITATION

management and employees, as well as supporting employees in difficult professional
and personal situations;

secondly, the development of flexibility and adaptability of organizational culture.
In crisis conditions, an important characteristic of corporate culture is the ability of an
enterprise to quickly adapt to changes in the external environment, revise management
approaches and ensure effective interaction of personnel;

thirdly, strengthening the role of internal communications. Openness and
transparency of information flows contribute to increasing the level of trust in the team,
reducing uncertainty and forming a single vision of the strategic goals of the enterprise;

fourthly, the development of leadership and a supportive management style. In
times of crisis, the role of managers as carriers of corporate values and agents of change
who are able to support employees, motivate them and ensure effective teamwork is
significantly increased;

fifthly, the formation of a culture of psychological resilience of personnel, which
involves the implementation of measures aimed at supporting the emotional state of
employees, developing stress resistance skills and forming a favorable socio-
psychological environment in the organization;

sixthly, the integration of digital communication and interaction tools. The use of
modern digital platforms and technologies helps to increase the efficiency of
interaction between employees, ensures prompt exchange of information and supports
the continuity of business processes in difficult conditions.

Thus, the transformation of the corporate culture of an enterprise in times of crisis
and stressful challenges involves comprehensive changes in the personnel management
system aimed at forming an adaptive, cohesive and psychologically resilient team
capable of effectively responding to the challenges of the modern business
environment.
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YMOBAX BOEHHOI'O CTAHY
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CydJacHuil pO3BUTOK €KOHOMIYHUX BIAHOCUH B YKpaiHi BiIOYyBa€ThCcsl B yMOBax
BOEHHOT'O CTaHy, 1110 CYTPOBOIKY€ETHCS pYHHYBaHHAM 1HPPACTPYKTypH, MOPYIICHHSIM
BUPOOHMYMX 1 JIOTICTUYHHUX 3B’S3KIB, TpaHC(opMaliero OIKETHOI CHCTEMH Ta
3pOCTaHHSAM pOJII MIDKHApoJAHOI (piHAHCOBOI W TryMmaHITapHOI MIATPUMKHU. Taki
00CTaBHHM CYTTEBO BIUIMBAIOTh HA CEPENOBHUILE E€KCIIEPTHOI AISUIBHOCTI, (OPMYIOUn
HOBI1 00’ €KTH JTOCTIPKEHHS Ta ITiIBUIIICH] PU3HUKU [4].

OcoOnuBOro 3HaueHHA B Tepiojl 30poWHOr0 KOH(DIIKTY HaOyBa€ CyA0BO-
eKCIIEpTHA [ISIbHICTh, fKa 3a0e3ledye BCTAHOBJIEHHS Ta HIATBEP/HKCHHSA (DAKTIB
BOEHHMX 3JIOYMHIB 1 NOPYLIEHb IPaB JIFOJIMHU, a TAKOXK 3aXUCT (PIHAHCOBO-MAMHOBUX
1HTEpECIB JAepKaBH, MIAMPUEMCTB 1 TPOMAJISIH Y CYJ0BHUX IpoIlecax.

BoaHovac npoBefieHHsI CyIOBUX €KCIEPTU3, B yMOBaX aKTMBHMX OOMOBUX il Ta
OKymHaillli YaCTUHU TEepUTOpii YKpaiHH, YCKIAIHAIOTHCA OOMEKEHUM JIOCTYIOM J0
00’€KTIB 1 IOKYMEHTIB, iX BTPaTOIO YA HETIOBHOTOIO, 3arpo3amMu Oe3Mell eKCepTiB Ta
BHCOKHUM PIBHEM €KOHOMIYHOI HEBU3HAYEHOCTI.

3a3HayeHl OOCTaBMHU 3YMOBIIOIOTH MOTPeOy B OMNEPATUBHOMY BIAOCKOHAJIEHHI
3aKOHOJIaBCTBA, PO3POOIl CrEliaIbHUX TPOTOKOMIB JISIILHOCTI €KCIEPTHUX YCTAaHOB
Ta TapMOHI3allil HAalllOHAJILHUX HOPM y c(epi CyA0BOI €KCIIEPTU3H 3 MI>KHAPOIHUMHU
CTaHJapTaMH, OCOOJIMBO IIOAO PO3CIITyBaHHS BOEHHUX 3JIOYMHIB 1 MOPYIICHb
MDKHApOJIHOTO TYMaHiTapHOTO Tipasa [1].

VY Takux yMmoOBax 3HA4YEHHS CYJIOBUX EKCIEpTU3 ICTOTHO 3POCTa€, a CyIOBO-
€KCIIEPTHI BHCHOBKM HaOyBalOTh BHUPIIIAJIBHOTO JOKAa30BOTO 3HAYEHHS, SK Y
YKpalHChKUX CyJdax, Tak 1 B MDKHAPOJHUX CyAOBUX 1HCTaHUisAX (MixHapoaHOMY
KpUMiHAJIbHOMY cyai, MixHapogHomy cyai OOH, toro)..

Pa3zom 3 TM, CyZ10BO-€KCTIEpTHA MISUIbHICTh B yMOBaX BOEHHOTO CTaHy B YKpaiHi
CTUKA€TbCA 3 HU3KOI0 CYTTEBUX BHUKJIMKIB 1 mpobseM. Ilonpu 3HauHI TpyaHOIIl Ta
3arpo3u, EKCHEPTHI CIy>KOM JEMOHCTPYIOTh BHUCOKY CTIMKICTh 1 TMPOAOBKYIOThH
aKTUBHO BUKOHYBATH CBOi (DYHKIIIi, O/IHAK HAsIBHI MEPEIIKOU ICTOTHO YCKIAAHIOIOTh
ixHio poOotry. Ile moB’d43aHO 31 3HHUILEHHSAM JOKYMEHTIB, pPYHHYBaHHAM
aMIHICTpaTUBHUX OyJiBEJIb BIAMOBIJHUX OPraHiB Ta YCTAHOB, BHUI3JIOM MOCAJI0BHUX
0ci0 3a KOp/I0H, BAMYILIEHUM MEPEMIIIIEHHSM CY/I1B, OpPTaHiB MPOKYypaTypH Ta OpraHiB,
10 31HCHIOIOTh ONIEPATHBHO-PO3ITYKOBY AISUTHHICTE 1 IOCYIOBE PO3CIiTyBaHHS 10
HEOKYIOBAaHUX PETIOHIB TOIIO.

€Bporelicbka IPAKTHKa CBITYUTD, 110 MIATPYHTIM JJI CIPABEUIUBOIO CYIOBOIO
po3risiny € e(eKTUBHE eKCIepTHEe 3a0e3leueHHs, TOMY peami3allis Iep)KaBHOI
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MOJIITUKU Y cepl eKCIEPTHOTO 3a0e3MeYeHHs PAaBOCY /IS € OJHUM 13 MPIOPUTETHUX
HaMpsMiB Ipoliecy peopMyBaHHs eKkcriepTHOI cpepu Ykpainu [3].

€BpoinTerpamiifauii Kypc YKkpainu — 11e CTpaTeriyHuil NoJITHYHUN, eKOHOMIYHUN
Ta MpaBOBUU Mpoliec 30imKkeHHsa 3 €BponeiickkuMm Coro3oM, KU Tnependayae He
JIUIIIE IOBHOIPAaBHE YJIEHCTBO, a i IPOBEICHHS MAaCIITAOHUX PedopM, BIIPOBAIKEHHSI
€BPOIEUCHKUX CTAHJAPTIB, (YHKIIOHYBAHHS B MEXKax CHUIBHOIO PUHKY Ta 3aXHCT
JIFOJICHKOI T1THOCTI, BEPXOBEHCTBA MpaBa 1 piBHOCTI.

B HaitOmmk4iii mepcrekTrBl 3alyIaHOBAHO KOMILIEKC 3aXOJliB, SKI OXOIUTIOIOTH
OHOBJICHHS Ta aJalTallil0 3aKOHOJABCTBA YKpaiHu y cdepi CyaoBO-eKCIEPTHOI
nismeHOCTI 70 BUMor €C. B saxocti opieHTHpa, Ui MIATOTOBKH MalOyTHIX
CTpATETIYHUX TOKYMEHTIB Ta IJIaHYBaHHS PO3BUTKY CYJAO0BO-€KCIIEPTHOI AISUTHHOCTI B
VYkpaiHi, OpOMOHY€EThCA 3a OCHOBY B3ITH BucHoBku Pamu momo Ilnamy mivt s
CBpONENUCHKOTO CyAOBO-E€KCIIEpTHOro rmpocropy 2.0 [2]. [JaHuld JOKyMEHT
cupsiMoBaHUM Ha (opmyBaHHS CynoBoi ekcrneptusu y €Bpomi a0 2030 poky Ta
HalpaBJICHU Ha TapMOHI3aIlll0 CTAaHJIAPTIB SKOCTI, IHTErpallil0 1HHOBAIIMHUX
TEXHOJIOT1M, MIXKBIJOMYY CIIBIPAIl0 Ta OOMIH iHGOpMAIIi€l0, €TUYHI CTaHIapTH Ta
HE3aJIeKHICTh CYJI0BHX E€KCIEPTIB, PO3BUTOK KaJPOBOTO MOTEHIany [2].

Ha croroani mpu MinicTepcTBl tocTuilli YkpaiHu (yHKIIOHYE CaMOCTIHHUN
npoQUIBHUI CTPYKTYpHHMM MiJipo3Ain — JlemapTaMeHT eKCHepTHOTo 3a0e3NeueHHS
MPaBOCY/IJIs, SIKMI BIJIMIOBIJAE 32 peali3alliio ep>KaBHOI MOJITUKH Y cdepax CyT0BO-
€KCIEPTHOI JIsUIbHOCTI, HOTaplaty, Aep>KaBHOI peecTpallii peuyoBUX MpaB Ta Oi3HECY,
3a0e3meuye opraHizaiiio CyJI0BO-EKCIIEePTHOI AISUTbHOCTI TOIIIO.

VY Mexax 3aBaaHb Ta BiAnoBiAHO 3 Ilnanom aissibHOCTI MiHICTEpCTBA FOCTHINT
VYkpainu [lenaprameHTOM BeAeThCS poOOTAa 13 MIATOTOBKH MPOMO3ULINA Ta/abo
KOHIIEMII1{ 10/10 BAOCKOHAJIEHHSI HOPMAaTUBHOIO PETYJIIOBAaHHS y c(hepi CyJOUNHCTRA,
CYJI0BO-€KCIIEPTHO1 JisNTIbHOCTI, 0€30MIaTHOT MPAaBOBO1 JOTIOMOTH TOIIO. 30KpeMa, Ha
3aBepIIABHIA CTaAil 3HAXOMATHCS JOKYMEHTH KOHIIENTYaJbHOTO XapakTepy,
B1JIHOCHO IM(POBi3allii Cy0BO-€KCIEPTHOI AISUTBHOCTI, CTpaTerii pO3BUTKY raity3i Ha
HaWOIMKY1 I’ SITh POKIB TOIIIO.

[Mudporizarris poOOTH EKCIEPTHUX YCTAHOB € KIIFOUOBUM (haKTOPOM 3a0e3MeUeHHS
0e3repepBHOCTI MISITBHOCTI, JOCBI YKpPaiHCBKUX EKCIIEPTIB, OCOOJIMBO B yMOBax
CHOTOJICHHSI, HATJISITHO IEMOHCTPY€ €EeKTUBHICTh UMPOBUX PIIIIEHB JJIS MOAOIAHHS
BHKJIMKIB, TTOB’3aHUX 3 BINCHKOBUMHM JisIMU B KpaiHi [1].

CyTTeEBUM KpPOKOM B IIbOMY HAINpPSMKY € BIPOBAIKCHHS KOMITICKCHHX
iH(popMaIITHO-KOMYHIKAIIIMHUX ~ CUCTEM, 10  3a0e3MeuyloTh  eJIEeKTPOHHUM
JOKYMEHTOO0OIT, AUCTAHIIIHY B3a€EMOJIII0 MK €KCIEPTHUMH yCTAHOBAMH, OpraHaMu
JTOCYZIOBOTO  pO3CIiAyBaHHS Ta CyJaMH, a TaKOX CTBOPCHHS Ta BCICHHS
CHEI1aTI30BaHUX EJIEKTPOHHUX peecTpiB 1 0a3 gaHuX y cdepl cyqoBO-eKCIEepTHOL
ISUTBHOCTI.

[TomiOHiI pimIeHHAS COPUATUMYTH MIABUIICHHIO OIEPATUBHOCTI TPOBEICHHS
EKCIIEPTHUX JOCIIKEHb, MPO30POCTI MPOIEAYpP TMPU3HAYCHHS Ta BUKOHAHHS
EKCIIepTU3, HAIEKHOMY 30epeKeHHIO Ta 00po0Ill MaTepialiB, a TAKOXK €(PEKTUBHOMY
oOMiHY 1H(OpMaIIi€l0 MK yciMa cy0’e€KTaMu, 3aTy4eHUMHU JI0 TPOIECy 3/1HCHEHHS
MPaBOCY IS,
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B ymoBax BoeHHOTO cTaHy, Iu(poBizallis COpUITUME MiHIMI3AIlll pU3HUKIB BTPATU
iHpopMmarii Ta omnTUMi3aiii BUKOPHUCTAHHS JIIOJACBKMX 1 MaTepiaJbHO-TEXHIUHHUX
pecypciB, JI03BOJIUTH 3a0e3MeuuTH O€3MepepBHICT, (PYHKIIIOHYBaHHS CYJI0BO-
EKCIIEPTHUX YCTAHOB.

CTBOpeHHSI €AMHOTO HU(PPOBOTO CEPEIOBUILA CYJIOBO-EKCIIEPTHOI MISUIBHOCTI B
VYkpaiHi, BKJIIOYaTHME: €JIIEKTPOHHUN OOJIK Ta YNpaBIiHHS MarepiajaMu CyJ0BO-
eKCIEPTHUX JIOCTI/DKEHb; IHTErpalilo 3 1HQOpMAIliiHUMH CHUCTEMaMH OpraHiB
MPaBOCY/I/S; MOKJIMBICTh JUCTAHINIMHOI KOMYHIKaIii Ta OOMiHY MpOIECyaTbHUMH
TOKyMeHTamMu; (OpPMYBaHHS AHATMITHYHAX I1HCTPYMEHTIB JJII  MOHITOPUHTY
HaBaHTaXXEHHS Ta €()EKTUBHOCTI JTISUIBHOCTI €KCIIEPTHUX YCTaHOB.

TakuM 4YmHOM, peajizailis 3almpOoIOHOBAHMX 3aXOMIB J03BOJUTH 3a0e3IMeUUTH
BHCOKHU PIBEHb OpTraHi3ailii CyJ0BO-€KCIEPTHOI JISJIBHOCTI, 3HAYHO MIJBUIIUTH 1l
e(hEeKTUBHICTb Ta BIAMOBIHICTh €BPONEUCHKUM CTaHapTaM.
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HAPPOBA TPAHCPOPMAILISA PIHAHCOBUX PUHKIB
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AHoTALIA

VY Te3ax mociiakeHo BILUMB LU(ppoBoi TpaHcopMalli (piHAHCOBUX PUHKIB HA
MpolieC MPUUHATTS (PIHAHCOBUX PillleHb €KOHOMIYHMMHU areHTamu. [IpoanainizoBaHo
poJib IU(PPOBUX TEXHOJIOT1H, 30kpeMa (pinancoBux Texnojorii (FinTech), mry4dnoro
IHTEJICKTY, BEJIUKUX JaHUX Ta OnokdeiH-miatdopm y hopMyBaHHI HOBUX MOJENEH
NpUIHATTS (PIHAHCOBUX pillieHb. BuzHaueHo, mo mudposizallis miABUILY€E IIBUAKICTD
noctynmy 1o iH@opmarlli, 3HWKye 1H(QOpMAIIAHYy acCUMETpII0 Ta CHpUsie OUIbII
palioHaIbHIN MOBEIHII 1IHBECTOPIB, BOJHOYAC CTBOPIOIOYM HOBI PU3UKH, ITOB’sI3aHi 3
ANITOPUTMIYHUMHU PILIEHHSMHU Ta 1H()OPMALIHHUMHU NTEPEBAHTAKEHHAMH.

Knwuosi cnosa: wyugpposizayis, @inancosi punxu, FinTech, payionanvricmo
Qinancosux piuienv, wmy4HuLl iHmeneKm, 8eIUKi OaHi.
AKTYAJIBHICTH TEMH JOCTIIKEHHS

VY cyyacHUX yMOBax pO3BUTKY TIJ00aJbHOI €KOHOMIKM (DIHAHCOBI PUHKH
3a3HalOTh TNIMOOKKMX TpaHcdopmaliil M BIUVIMBOM UU(PPOBUX TEXHOJIOTIMH.
[Tommpenns ¢pinancoBux Texnosorii (FinTech), mTydHoro iHTeNneKTy, aArOPUTMIYHOT
TOPriBIli, OJOKYEHH-TEXHOIOTIN Ta BEIUKUX JAHUX 3MIHIOE CTPYKTYpPY (piHAHCOBUX
PUHKIB, MEXaH13MH B3aEMO/IIT M1k 1X yYaCHUKAMH Ta MPOIIECH MIPUIHATTS PiHAHCOBUX
pimens [1].

[Mudporizariiss crnpusie MABUIIEHHIO MIBUAKOCTI 00poOku 1HpoOpMaIiii,
PO3IIMPIOE NOCTYN 10 (IHAHCOBUX PECYPCIB, a TaKOXK TpaHCHOpMye TpaluIliifHi
IHCTPYMEHTH aHali3y pPHUHKOBUX TipoueciB. Pa3oM 3 Tum, 3HayHa KUIBKICTh
iH(opMaIIfHUX MOTOKIB Ta aBTOMaTH3allisl (PIHAHCOBHUX Olepaliidl CTBOPIOIOTh HOBI
BUKJIMKM JUIsl 3a0€3MEUCHHS PallloHAJbHOCTI (pIHAHCOBUX PIllIEHb, 1[0 0O0YMOBIIIOE
HEOOXITHICTh JOCHIKEHHS! BIUIMBY HHUGPOBOi TpaHchopMmallii Ha TOBEIIHKY
€KOHOMIYHHMX areHTIB Ha ()IHAHCOBUX PUHKaX [2].

IHocranoBka nmpodaeMu

PanioHanbpHICTh (DIHAHCOBUX PIllIEHb TPAAULINHO PO3TIIAIAETHCS K 3AATHICTD
€KOHOMIYHMX areHTIB MpUHMaTH pIIIeHHS Ha OCHOBI TOBHOI Ta JOCTOBIpHO1
iH(dopMaIli 3 METOI MaKcHMIi3allii eKOHOMIYHHMX pe3ynbTaTiB. [Ipore y nudposii
E€KOHOMIIIl 3pOCTA€E CKJIAIHICTh (PIHAHCOBUX CHCTEM, IO MPU3BOJAUTH JI0 TIOSIBU HOBUX
(hakTOpiB BIUIUBY Ha MOBEIHKY 1HBECTOPIB Ta (hJiHAHCOBUX MOCEPETHUKIB [3].

3 oaHoro OOKy, HHM(POBI TEXHOJOrIl 3a0e3MeyyloTh JAOCTYI [0 AaHaJITUYHHUX
IHCTPYMEHTIB, $KI MiABUIIYIOTH SIKICTh (DIHAHCOBOTO aHami3y. 3 1HIIOTO OOKY,

57



ECONOMICS
MODERN DIGITAL TECHNOLOGIES IN SCIENCE AND EDUCATION: FROM CREATION
TO EXPLOITATION

aBTOMATH3Alllsl TPUHAHATTSA pIIEHb Ta BUKOPUCTAHHA aNTOPUTMIYHUX MOJENen
MOXKYTb CIPUYHUHSITH HOBI PU3UKH, OB’ A3aH1 3 MOMUJIKAMU TPOTPAMHUX alTOPUTMIB,
Kibep3arpo3amMu Ta MOBEIIHKOBUMH e(eKTaMU 1HBECTOPIB [4].
Takum yuHOM, BUHUKAE TOTpebda y MOCIIKEHHI BITUBY HUbpoBizalli (piHaHCOBUX
PHHKIB Ha palliOHAJIbHICTh (PIHAHCOBUX PIIICHb Ta BU3HAUCHHI KJIIFOUOBUX TEHJICHIIIMI
Tpancdopmariii HiHaHCOBOT MOBEIIHKHU.
udpora Tpanchopmaiiis GpiHAHCOBUX PUHKIB OXOILUIIOE MPOIECH BIPOBAKEHHS
IHHOBAIIMHUX TEXHOJOTiH y cdepy (IHAHCOBUX TMOCIYT, MLIO0 CHpUA€E 3MiHI
TpaauIiiHUX Mojene (yHKIioHyBaHHS (iHaHCOBOI cucTemu. Cepenm OCHOBHHX
TEXHOJOT1H, sKi (QOopMyIOTh CcydacHHM HUPpPOBUI (IHAHCOBUN MPOCTIP, MOXKHA
BUOKPEMUTH:
« FinTech-Texnoorii, mo 3a0e3ne4yroTh aBTOMAaTH3aL110 (PIHAHCOBUX OIEpallii;
o INTYYHHHA IHTENEKT, SKUH BUKOPHUCTOBYETHCS IS MPOTHO3YBAaHHS PUHKOBHX
TEHJICHITIHN;

o OJIOKYEIH, 110 MiABUIIYE MPO30PICTh Ta Oe3neKy (h1HAHCOBUX TPAH3AKIIIM;

o Benuki gaHi (Big Data), axi 103BOJISIFOTH 3A1MCHIOBATH TJIMOOKHM aHami3
¢dbiHaHCOBUX PUHKIB [5].

Bukopucranus 1uu@poBUX TEXHOJIOTIH CHpUs€ MIABUIIECHHIO e()EKTUBHOCTI
(1HAaHCOBUX pIlllEHb 3aBASKA JIOCTYyMy JO 3HAuyHUX 00csariB iHdopmalii Ta
BUKOPUCTAHHIO AaHAJNITUYHUX aNropuTMmiB. Hampukiaza, aaropuTMidHi TOPTOBENbHI
CUCTEMHU 3/aTHI aHATI3yBaTH BEJIMKI MACUBHU JIaHUX Y PEaJbHOMY Yaci Ta aBTOMAaTUYHO
3M11CHIOBATH (DIHAHCOBI OIepalii Ha OCHOBI 33JJaHUX CTpaTerii [6].

Pazom 3 Tim, iudposizaiist ((iHAHCOBUX PUHKIB MPU3BOIUTH /10 MOSIBH HOBUX PU3HUKIB.
Jlo HUX HaeXaTh:

o 1H(OpMaliifHI NepEeBAHTAKEHHSI IHBECTOPIB;

o KIOEppHU3HKH Ta 3arpo3u Oe3nerl (1HaHCOBUX CUCTEM;

e 3AJEKHICTh (PIHAHCOBUX PILIEHB BiJl AATOPUTMIYHUX MOJCIICH;

e MOXJMBICTh MAHINyJAIi Ha (QIHAHCOBUX pPHUHKAX 3a  JOTOMOTOIO

aBTOMATHU30BAHUX CHCTEM.

Takum umHOM, HH(ppPOBa TpaHcPopMallis OJHOYACHO MIABUILYE €PEKTUBHICTh
(hiHaHCOBHUX PIIIEHDb 1 CTBOPIOE HOBI BUKJIUKH JIJIS iX palliOHAIBHOCTI.

y=10+4x, ne:
® y — pe3yJIbTAaTUBHHI MOKa3HUK (Y KOHTEKCTI JOCIIPKEHHS 11e MOXe OYyTH piBeHb
uudposizauii pinancoBux mocayr ado yactka uugpoBux onepainii Ha
dinancoBomy puHKY).
® XXX — HE3aJIeKHA 3MIHHA, SKa B1I0Opakae yacoBuii mepioa ado piBeHb
PO3BUTKY HU(PPOBUX TEXHOJIOTIH.
e 10 — nouaTkoBe 3Ha4eHHs MOKa3HUKa yyy npu x=0x = 0x=0, To0T0 6a3oBHi
piBeHb HUPpPoBi3anii GpiHAHCOBUX PUHKIB HA MOYATKOBOMY eTalll J0CJIiIKeHHS.
e 4 — xoedimieHT HaXUITY (PYHKIIIT, IKUIA TOKAa3y€e TeMIl 3POCTAHHA MOKa3HUKA. [e
O3Hayae, o 31 301IBIIEHHSAM 3MIHHOI XXX Ha OJIHY OJIMHUIIIO 3HAYEHHS YYy 3pOCTa€e
Ha 4 oIMHUILII.
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Growth of Digital Financial Services Share (2015-2024)
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Puc. 1. [lunamixa 3pocmanns yacmku yugposux ¢hinancoeux nociye y Ceimosux
Qinancosux punkax y 2015-2024 pp.

*icepeno: cghopmosano asmopom Ha OCHOBI AHANTMUYHUX 368IMIE MIJNCHAPOOHUX IHAHCOBUX
opeanizayit [5-7].

V3aragpHeHa MOJENb JAEMOHCTPYE 3pOCTAal0dy JMHAMIKY BIPOBAKEHHS
HU(POBUX TEXHOJIOTIM y (PIHAHCOBOMY CEKTOpl, IIO BiAOOpakae TEHAECHIIO 0
30UTBIIIEHHS YaCTKU ITU(POBUX PIHAHCOBUX OMEpalliil y 3arajibHii CTPYKTYpl PUHKY.
3a TaHMMU MIDKHAPOJHUX aHATITUYHHUX JOCIIKEHb, YacTKa MUPPOBUX (HIHAHCOBHUX
MOCJIYT Y CBITOBIN eKOHOMIIII 3pocia mpubau3Ho 3 30 % y 2015 poui 1o nonaa 70 %
y 2024 poui [7]. Lle cBiguuTh mpo CTPIMKY TpaHchopMailiro piHaHCOBOT CUCTEMHU Ta
3pocTaHHs poJi MUGPOBUX TEXHOJOTIH y TpoIect MPUIHHATTS ()IHAHCOBUX PIIICHb.

BucHoBku

Hudposa tpanchopmarnisa (piHAHCOBUX PUHKIB € OJHUM 13 KIFOUOBUX YWHHHKIB
PO3BUTKY CydacHOi (PIHAHCOBOI CHCTEMH, 10 BHU3HA4Ya€ HOBI MIAXOAU JI0
(GyHKLIOHYBaHHA (DIHAHCOBUX IHCTUTYTIB, IHCTPYMEHTIB Ta MEXaHI3MIB MPUNUHATTSA
€KOHOMIYHMX pIillleHb. AKTHUBHE BIPOBA/KEHHS LU(POBUX TEXHOJIOTIH, 30KpemMa
¢inancoBux texnounorii (FinTech), mTy4HOro IHTENEKTY, TEXHOJIOT1H BEJIMKUX JAHUX
(Big Data), 6nokueiiH-miaThopM Ta alrOpUTMIYHMX CHUCTEM aHami3y iHQopMarii,
CYTTEBO 3MIHIOE CTPYKTYpY (DIHAHCOBHX PUHKIB 1 TpaHC(HOPMYE TpaJMIIHI MOIEII
(GiHaHCOBOI B3aeMOIT MK iX y4JacHUKaMu. Y pe3ynbTari mudposizallis crupuse
MIIBUIIEHHIO MIBUIKOCTI 00poOKku (piHaHCOBOi iH(OpMaIllii, TOKpaIye TOCTYI 0
AHATITUYHUX THCTPYMEHTIB Ta PO3MIUPIOE MOMKIUBOCTI JJIsl O17IBIT OOTPYHTOBAHOTO 1
PaIioHATBPHOTO MMPUUHATTA (PIHAHCOBUX PIIIICHB.

BaxxnuBum pesynbratom 1mudpoBoi TpaHcopMmaliii € 3MeHIeHHs 1HPOpMaIifHOT
acuMeTpii MK y4aCHUKaMH (PIHAHCOBUX PUHKIB, IO CHPUSE MIABUIIEHHIO IPO30POCTI
(iHaHCOBUX omepaliid Ta eheKTUBHIIOMY (QYHKIIOHYBAaHHIO (JIHAHCOBUX IHCTUTYTIB.
3aBasSKHU PO3BUTKY LIUPPOBUX MIATPOPM 1HBECTOPH, (PIHAHCOBI MOCEPETHUKH Ta 1HIII
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€KOHOMIYHI areHTH OTPUMYIOTh JOCTYIl JO 3HAYHUX OOCSTIB JaHUX Y PEKUMIi
peabHOro0 4Yacy, IO JO03BOJISIE OUIBbII TOYHO OIIHIOBATH PU3UKH, MPOTHO3YBATH
PUHKOBI TeHEHIIIT Ta hOpMyBaTH ONTUMAJIbHI cTpaTerii iHaHCOBOT moBeAiHKH. Kpim
TOro, ITU(POB1 TEXHOJIOTIi CIPHUAIOTH POMIMUPEHHIO TOCTYITY /10 (piHAHCOBUX TOCHYT,
PO3BUTKY €JIEKTPOHHUX TUIATIKHUX CUCTEM, ITU(POBOro OAHKIHTY Ta albTEPHATUBHUX
JoKepen piHaHCYBaHHS, TaKUX K KpayadaHJauHTOBI TIATGOPMH Ta JICICHTPATI30BaHI
(hiHAHCOBI CUCTEMH.

Boanouac uudposizaiiis ¢piHaHCOBUX PUHKIB MOPOHKYE HOBI BUKIIUKU Ta PUKKH,
K1 MOXYTh BIUIMBaTH Ha PalllOHAIBHICTh (DIHAHCOBHUX pilieHb. [0 TakuX pU3HKIB
HaJeXaTh Kibep3arpos3u, Bpa3IHMBICTh 1HPOPMAIIMHUX CHUCTEM, MOMJIHBI TTOMUIIKH
QITOPUTMIYHMX MOJIENeH Ta 3pOCTaHHSA 3aleKHOCTI (DIHAHCOBUX PIMIEHb BiJ
ABTOMATU30BAHMX AaHANITHYHHUX I1HCTpyMeHTIB. Kpim Toro, 3HauHi iHpopmamiiiHi
MOTOKH MOXYTb MPU3BOJAMUTH 0 1HPOPMALIMHOIO MEPEBAHTAKEHHSI 1HBECTOPIB, L0
YCKJIQIHIOE TIPOLIEC MPUUHATTA OOIPYHTOBAaHUX pIIIEHb 1 MOXE CHPUYHHITH
MOBE/IIHKOB1 BUKPUBJICHHS Ha (D1HAHCOBUX PUHKAX.

OTtxe, mudpona Tpanchopmailisi HiHAHCOBUX PUHKIB Ma€ KOMIUIEKCHUM BILJIUB Ha
npoiiec (GopMyBaHHS Ta TPUUHATTS (HIHAHCOBUX PIlIEHb, MOEAHYIOUM 3HAYHI
MOJIMBOCTI I MIiABUIICHHS €(QEKTUBHOCTI (PIHAHCOBOI MISJIBHOCTI 3 HOBUMU
pU3MKAMHU Ta BUKIMKaMU. Y IIbOMY KOHTEKCTI MOJAJIbLII HAyKOBI JIOCIIKEHHS
MOBUHHI OyTH CIPsSIMOBaHI Ha Po3po0JIeHHS €(PEKTUBHUX MEXaHi3MIB PETyIJIIOBAHHS
nuppoBUX  (PIHAHCOBUX PHUHKIB, YJOCKOHAJIECHHS IHCTPYMEHTIB  YNPaBIIIHHS
(1HaHCOBMMM pU3MKaMU Ta (OpPMYyBaHHS aJaNTHUBHUX MOJENEH MNPUHHATTA
(1HAaHCOBHX pILIEHb, 1[0 BPAaXOBYBAaTUMYTh OCOOJMBOCTI LU(PPOBOiI €KOHOMIKH Ta
IIBUJIKI TEMITH PO3BUTKY (DIHAHCOBUX TEXHOJIOT1M.
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BIIJIMB COUIAJIBHO BIAITOBIJAJTBHOI'O
IHBECTYBAHHS HA CTAJIMMA PO3BUTOK
EKOHOMIKHU YKPAIHU

Cimkis Jlisisa €BresiBua

JOKTOP €KOHOMIYHHX HayK, podecop,

npodecop kadenpu TypusMy, pekpearlii Ta perioHAIBHOTO PO3BUTKY
IBaHO-®paHKIBCHKUN HAIIOHAFHUYN TEXHIYHUIA YHIBEPCUTET HAPTH 1 razy

/IukyH Bikropisa IBaniBHa
cTyAeHTKa crnenianbHocTi D1 OO6ik 1 onojaTKkyBaHHS
IBaHO-DpaHKIBChKMIT HAIIIOHAIBHUI TEXHIYHUI YHIBEPCUTET Ha(PTH 1 razy

VY cywacHux yMmoBax mioOamizallii Ta MOCHJICHHS €KOJOTIYHUX BUKIIHKIB, IO
MIOCTAOTh NEPEJ CBITOBOK €KOHOMIKOI0, 0COOJIMBOTO 3HAYEHHs1 HAOyBAa€ MOIITYK TAKUX
IHBECTULIIMHUX MOJEJeH, sKi 37aTHI OAHOYacHO 3ale3mnedyBatd (HIHAHCOBY
PE3yIbTaTUBHICTh Ta CIPUATH JOCATHEHHIO CTPATETIYHUX LIJIEH CTajJoro pO3BUTKY.
Came comianbHO BianosinaidbHe iHBecTyBaHHs (CBI) € BaxxiamBuUM 1HHOBaLIMHUM
IHCTPYMEHTOM  TapMOHI3allli EKOHOMIYHMX IHTEpPECiB 13 CYCINUIBHUMH Ta
IPUPOJOOXOPOHHUMHU MPIOPUTETAMU, OCKIIIbKU 0a3yeThCsl HAa MPUHIUIAX IHTErpamii
€KOJIOTIYHUX, COILIaJIbHUX Ta YINPaBIIHCHKUX KPUTEPIiB y TMpouec NpUUHATTA
IHBECTHI[ITHUX PIIICHb.

Jlnst Ykpainu Tema couiajibHO BIAMOBIIAIBHOTO IHBECTYBaHHS HaOyBae 0COOIMBOI
aKTyaJIbHOCTI B KOHTEKCTI €BPOIEWCHKOI 1HTEerpaiii, MOBOEHHOTO BIJAHOBJIEHHS
€KOHOMIKM Ta HEOOX1AHOCTI MoJepHi3alli BUpOOHNYOI 1HPpACTPyKTypH HA 3acagax
CTaJIOro po3BUTKY. BripoBamkenns npuniumnis CBI Moxke cTatu BaXKJIMBUM YHHHUKOM
3aJly4eHHs] MDKHApOJHMX 1HBECTHUIIN Ta 3a0e3Me4eHHs] KOHKYPEHTOCIPOMOXKHOCTI
BITUM3HSHUX MIANPUEMCTB Ha II00aTbHUX pUHKax [1].

BB cowiasbHO BIAMNOBIAAJIBHOTO IHBECTYBaHHS HAa EKOHOMIKY YKpaiHU €
0araToBUMIpHUM 1 TIPOSIBIISIETHCA Y JCKITBKOX KIH04oBUX HampsiMax. [lo-nmepme, CBI
crpusie nuBepcrdikaiili IHBECTUINIHHUX MOTOKIB, PO3BUTKY 1HHOBAIIIHHUX CEKTOPIB Ta
(dbopMy€e OCHOBY AJisi JOBFOCTPOKOBOTO E€KOHOMIYHOTO 3pOCTaHHS. 30KpeMa, BOHO
CTUMYIIIOE BIPOBA/KEHHS «3€JICHOD» EHEPreTUKH Ta EKOJIOTIYHO Oe3MeyHux
BUPOOHMIITB, MOJEpHI3aIlil0  1HGPACTPYKTypH  BIAMOBIAHO JO  TMPUHIUIIB
eHeproe()eKTUBHOCTI, a TAKOXK MiJBUIIECHHS KOHKYPEHTOCITPOMOXKHOCTI YKPaTHCHKHUX
MIAIPUEMCTB Ha MIKHAPOAHUX PUHKAX.

[To-apyre, BaKJIUBUM PE3yJIbTaTOM COLIAJIIBHO BiJMOBIAAJIBHOTO 1HBECTYBAaHHS €
MOT0 MO3UTUBHUN BIUIMB Ha colliaibHy cdepy. Lle BUSABIASETHCS y CTBOPEHHI HOBHUX
poOoUMX MiCIlb, PO3BUTKY JIIOACHKOIO KamiTajdy 4epe3 IHBECTHIli B OCBITY Ta
npodeciiiHy MiAroTOBKY, 3MEHIIIEHH] COLialbHOI HEPIBHOCTI Ta (pOopMyBaHHI JOBIpH
MIXK O13HECOM, IEPHKABOIO 1 CYCHIIbCTBOM.
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[To-Tpete, He meHm 3HauymuM € BIuB CBI Ha ekonoriyHy CKJIaJoBY CTajoro
PO3BUTKY, SIKMI TIPOSBISAETHCA Y 3HIDKCHHI piBHSA 3a0pyAHEHHS JOBKIJUIA,
BIIPOBA/DKEHHI PECypco30epiralounx TEXHOJOTIM Ta PO3BUTKY BiJHOBIIOBAHUX
JOKEpEIT eHeprii.

3 oAy Ha CTpaTeriuHy BaXKJIMBICTH COIIaJIbHO BIJAMOBIAAIBHOTO 1HBECTYBaHHS
SK THCTPYMEHTY Y3TOJKEHHSI €KOHOMIYHHUX, COIaJbHUX Ta €KOJOTIYHHUX 1HTEPECiB,
JOLIIBHUM € (hOPMYBaHHSI IPIOPUTETHUX HANPSIMIB MOrO PO3BUTKY, CIIPSIMOBAHUX Ha
CTBOPEHHS CIPUATINBOIO IHCTUTYLIIMHOTO CEPEIOBHILA, CTUMYIIIOBAHHS IHBECTOPIB Ta
3a0e31eueHHs MPO30POCTI PUHKY [2]:

- YAOCKOHAJIGHHSI HOPMAaTHBHO-TIPaBOBOi 0a3u, sKka Mae 3a0€3MEUnTH UiTKe
perymaoBaHHs npoleciB 3BiTHOCTI 32 ESG-kputepisiMu, rapMoHi3allio HallioHAIbHOTO
3aKOHOJIaBCTBA 3 €BPOIEUCHKUMU CTaHAAPTAMU «3€JEHUX» (PIHAHCIB Ta CTBOPEHHS
MEXaH13MIB JI€PKABHOI MM ITPUMKH €KOJIOTTYHO OP1EHTOBAHUX ITPOEKTIB, IO IO3BOJIHTh
MIJBUILIUTYU AOBIPY IHBECTOPIB Ta 3a0€3MEUUTH CTAOUTbHICTh (PIHAHCOBUX MOTOKIB;

- CTHUMYJIIOBaHHSI 1HBECTOPIB 4Yepe3 3alpoBaKEHHS TMOJATKOBUX MUIbI IS
KOMIIaHIM, 10 BUITYCKAIOTh «3eJIeH1» oOJiraili, HaJaHHsd JIepKaBHUX TapaHTid s
MPOEKTIB y cepil BIHOBIIOBAHOI CHEPIETHKHM Ta €HEProeeKTHUBHOCTI, a TaKOX
CTBOPEHHSI CIEIlalli3oBaHUX (POHJIB CTaJOro PO3BUTKY, SKI 3a0e3MeuyBaTUMYTh
nuBepcudIKaIliio pU3MKIB Ta JOBIOCTPOKOBY MPUOYTKOBICTH;

- po3BUTOK (h1HAHCOBOI IHPPACTPYKTYpH, IO BKIIOUaE (PopMyBaHHS IIaThopMm
JUTSl IMIIAKT-IHBECTU LM, SIK1 TOETHYBaTUMYTh 1HBECTOPIB 13 COLIIAIIBHO Ta €KOJIOTTYHO
3HAYYIIUMH IPOEKTAMH, @ TAKOXK BIIPOBAKCHHS HE3aJICKHOTO ayJJUTy €KOJIOTIYHUX Ta
COLIIAIbHUX TMOKAa3HUKIB KOMIAHIM, IO CHOPUATAME MIJBUILEHHIO MPO30POCTI Ta
(GbopMyBaHHIO MYyOJIYHUX PEUTHHIIB MIIMPUEMCTB 3a piBHEM BiamnoBigHocTi ESG-
KpUTEPIsM;

- TMPOBENEHHS OCBITHIX Ta 1HQOPMALIIMHUX 3aXO[lB, CHPSMOBAaHUX Ha
MIJIBUIICHHS 0013HAHOCTI 1HBECTOPIB Ta MIANPHUEMIIIB IIOAO TMEpeBar CoIiaabHO
BIJIMOBIJIAJILHOTO  1HBECTYBaHHA, MOMYJISPH3AIlI0  YCHINIHUX  KEWCIB  Horo
3aCTOCyBaHHS B YKpaiHI Ta CBITi, a TakoX (POPMYBaHHS KyJIbTYPH BiJAMOBIIAIEHOTO
CTaBJIECHHS 70 (DIHAHCIB cepe MIUPOKOTO 3araiy;

- aKTHBI3aIlls MDKHApPOJHOI 1HTErparii, sika mependadae y4acTh y TIOOANTbHHUX
1HII[IaTUBaX Ta MapTHEpPCTBaxX y cdepi cramoro piHaHCYBaHHS, 3a]Ty4CHHS 1HO3EMHHX
1HBECTOPIB Yepe3 CTBOPEHHS CIPHUATIMBOrO 1IHCTUTYIIIIHOTO cepenoBuia ais CBI Ta
aJlanTalliio HalKpamux MPaKTHK CBITOBOTO JIOCBIAY /10 HAI[lOHAJLHUX YMOB, IO Y
MEePCIEKTUBI I03BOJIUTH YKpaiHi He Jinile 3a0€3MeUnTH EKOHOMIYHE 3pOCTaHHs, aje i
YTBEPIUTHCS SIK aKTUBHUH YYaCHHK TJIOOATFHOTO PYXY 3a CTAJIMi PO3BHUTOK.

Peanizalniisi Takux HampsiMiB JO3BOJIUTh HE JIMIIE MIABUIIUTH €(PEKTUBHICTH
BUKOPUCTAHHS KamiTamy, ajle i COpUSATH JOCATHEHHIO IIIed CTajloro pPO3BHUTKY
€KOHOMIKHM YKpaiHu.
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®PIHAHCOBA BE3IIEKA YKPAIHU: TEOPETUYHI
3ACAJIU TA MEXAHI3MM Ii 3BMIITHEHHSA

Yuszmap IBan IBanoBHY
JloxTop dimocodii 3 eKOHOMIKH, IPOPEKTOP 3 TOCIOAAPCHKOI Ta HABYAJIBHOI pOOOTH,
3akapnaTchkuil yropchkuii yHiBepcuTeT iMeHi @epenna Pakori 11

Y Mexax OKpecICHOTO MOCHiKeHHs (DiHaHCOBa Oe3IeKa JAepyKaBH BH3HAYAETHCS
K CTaH 4d mporec 3abe3meyeHHs 30aJaHCOBAHOCTI, CTIHKOCTI Ta €(PEKTUBHOTO
¢byHKIIOHYBaHHS (PIHAHCOBOT CHCTEMH, IO OXOILTIOE Oe3MeKy (PiHaHCOBOTO PHHKY,
MyOJIIYHOrO CEKTOpa, MIAMPUEMCTB 1 JOMOTOCIOAAPCTB Ta CTBOPIOE YMOBU JUIS
€KOHOMIYHOTO 3pOCTaHHA M Makpo(]iHAHCOBOi CTaOULIBHOCTI KpaiHu. llpu mpomy
HaroJOoLYy€eThCs, 0 Hapa3i cTaH (IHAHCOBOI Oe3MeKn YKpaiHU XapaKTEpHU3Y€eThCA SIK
aganTuBHO-cTabum3amiiauii. ToOGTto, 3 omHoro OoKy, (iHaHCOBa cHUCTeMa €
THCTUTYIIIHO CTIHKOIO, OCKUIBKH JIEMOHCTpY€ Oe3NepepBHICTh (DYHKIIIOHYBaHHS
0aHKIBCHKOTO CEKTOPY, KOHTPOJIbOBAHICTh 1HQUIAIIIMHUX MPOIECIB Ta BAIIOTHOTO
puHKy 3 00Kky HamionansHoro 6anky Ykpainu, a OroikeTHa cuctema 30epirae cBOIo
(GYHKIIOHATBHICTh 3aBASKM KoopauHaiii (ickanbHOI mOMITUKH MiHiCcTepcTBa
¢dinanciB YkpaiHu Ta 3HaYHIA MDKHApOIHIM ¢iHaHCOBIM aoromo3i. baHkKiBChbKui
CeKTop 30epirae JOCTaTHIM piBeHb JIKBIIHOCTI Ta KamiTali3allli, 1[0 CBIIYUTH PO
HasBHICTh MEBHOTO 3anacy (piHaHCOBOi CTIMKOCTI.

3 1Hmoro OOKy, piBeHb (IHAHCOBOI O€3MEKU 3aJUIIAETHC BPA3JIMBUM 0O
30BHIIIHIX 1 BHYTPIIIHIX PU3UKIB, 30KpeEMa:

- 3poctanHs AepxkaBHoro 6opry (3 1 460 737,5 mun rpH y 2022 p. no 2 031 502
MJIH TpH y 2025 p.) Ta BiANOBIAHE 301IbILIEHHS BUTPAT HA HOro 00CIyroByBaHHs [2];

- XpOHIYHOTO 1ePIuuUTy Aep:kaBHOTrO OromxkeTy (skuil y 2023 p. cTaHOBUB OJIU3bKO
—1333 110,7 mau rpH, y 2024 p. — 6muzbko —1 358 500,1 miH rpH, ay 2025 p. — Bxke
—1 635 782,2 MJIH TpH), 1110 CBIAYUTH PO 3HAYHY 3aJICKHICTh OFOKETHOI CUCTEMU B1J
30BHIIIHIX JpKepen QiHaHCyBaHHS;

Boenni puszuku 0OMEXyIOTh MPUPICT JAOXOMHOT 0a3u Jep>KaBHOTO OKOHKETY Ta
OJTHOYACHO 30UJIBIITYIOTh MOTO BUTpATHY YacTHHY. Lle mocumtoe 3anexHICTh JAepKaBu
B1JI 3aJTy4€HHSI KPEUTHUX PECypciB 1 GopMye CTPYKTYpHI AucOanaHCh B pealbHOMY
CEKTOpP1 €KOHOMIKH, 30KpeMa HEPIBHOMIPHHI PO3BUTOK OKPEMHUX TaTy3€eH.

BpaxoByroun HaBeneHy Bpa3iHMBICTh BaXKIWBO OKPECIUTH OCHOBHI HampsMH
3a0e3neueHHs (piHAHCOBOI Oe3MeKku YKpaiHu B yMOBaX €KOHOMIYHOI HECTaOUIbHOCTI,
cepen sAkux (muB. TaoOim. 1): 3aragpHe MIABUILECHHS CTAOUIBHOCTI (PIHAHCOBUX
IHCTUTYTIB; MOJIEpPHI3AIlisl YIPaBIIHCHKUX MEXaHI3MIB; 1HTErpauis 3 MKHApOIHUMHU
CTaHJapTaMH Ta TPAKTHKAMH, CHUCTEMHE YIpPaBIiHHSA pPU3UKAMH, TMIATPUMKA
Makpo(iHaHCOBOI CTaOUIBHOCTI; 3a0e3MeueHHs IITICHOCTI Ta Oe3neku (piHaHCOBOI
CUCTEMH.
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Tabumus 1. Hanpsimku 3a0e3nevenns: piHaHCOBOI 0e3neKH YKpaiHu B yMOBax
€KOHOMIYHOI HeCTA0iILHOCTI

Hanpsimok 3abe3neueHHs | Cnenudika 3abe3nedyeHHs (iHaHCOBOI Oe3meku YKpaiHu B
(dhinaHCcOBOI Oe3neku YKpainu yMOBaX €KOHOMIYHOI HeCTaOlIbHOCTI

3arajipHe migBHIIEHHS | 3a0e3MeUYeHHs CTIMKOCTI OaHKiIBCBKOI, OI0IKETHOI, IT0AATKOBOI Ta
CTaOIBHOCTI (iHAHCOBUX | TPOIIOBO-KPEIUTHOI CUCTEM J0 BHYTPIMIHIX 1 30BHIMIHIX IIOKIB
IHCTUTYTIB

MopnepHizanis  ynpaBiIiHCHKHX | B1oCKoHaIEeHHS MPOIECiB Aep:KaBHOTO yIPaBIiHHS ()iHAHCOBOIO
MEXaHI13MiB ceporo,  MIABHINEHHS  MPO30POCTi,  MIJ3BITHOCTI  Ta
e(peKTUBHOCTI MMyOIIYHUX OpraHiB

[HTerpamisi 3 MDKHApOIHUMH | AlanTailis HAIliOHAJBHOTO 3aKOHOJABCTBA Ta YIPAaBIIHCHKUX
CTaH/IapTaMH Ta MIPAKTHKAMH npakTuK Jo BuUMor €C Ta pekoMeHAIiil MiKHAPOIHHUX
(hIHAaHCOBHX IHCTUTYIIIH.

CucremHe ynpaBiIiHHS pu3uKaMy | BusHaueHHs1, OIliHKa Ta KOHTPOJIb 3arpo3 (hiHaHCOBIi# Oe3merri.

[TigTpumka ¢inancoBoi | banancyBanHs 0rompkeTHOT, 00OProBoi Ta BaJIIOTHOT MO THKY.
CTaOIBHOCTI

3abesneuenHss numicHocTi  Ta|Cremudika: KoopAauHAIis  poOOTH  (HIHAHCOBOTO  PHUHKY,
Oe3rexku (piHaHCOBOI CUCTEMU myOIIYHOTO CEKTOpa, IMAMPUEMCTB 1 JIOMOTOCIIOIAPCTB

Jlxepeno: chopMoBaHo Ha ocHOBI [1; 3]

3ayBa)KUMO, 1110 KOMIUIEKCHA peaii3allisi 3a3Ha4eHUuX HarpsiMiB MOXJIMBA JIUIIE 32
YMOBH HIATPUMKH JIEBUMU MEXaHI3MaMU 3MILIHEHHS (PIHAHCOBO1 OE3MEKH, K1 MOYKHA
BU3HAUUTU K CYKYIHICTh OpTaHi3aliiHUX, TPAaBOBUX, EKOHOMIYHHUX Ta
VIOPaBIIHCHKUX 1HCTPYMEHTIB, CHPSAMOBAHMX Ha 3a0e3MeueHHs CTaOUTbHOCTI,
CTIHKOCTI ¥ edeKTUBHOrO (YHKIIOHYBaHHS (PIHAHCOBOI CHUCTEMHU JIEpKaBU Ta
MiATpUMaHHS Makpo(h1HaHCOBO1 CTAOUTHHOCTI. [0 TakuX MeXaHi3MiB HaJekKaTh:

1. PerynstopHi Ta mpaBOBI IHCTPYMEHTH (3aKOHU, HOPMAaTHBHO-TIPABOBI1 aKTH,
CTaHJapTH Ta MpaBUIa, [0 BU3HAYAIOTh MEX1 (YHKIIOHYBaHHS (DiHAHCOBOI
CUCTEMH, PEryJIOITh AISUIBHICTE (DIHAHCOBUX YCTAHOB 1 3a0€3Me4yOTh
KOHTPOJIb 32 JOTPUMAHHSAM BUMOT (JiIHAHCOBOT OE3MEKH).

2. ExoHOMIuHI  1HCTpyMeHTH ((iHaHCOBE IJIaHyBaHHS, OKOKETYBaHHA,
YOpaBIIHHS Jep>KaBHUM Ooprom, (opMyBaHHsS pe3epBHHUX (OHIIB, a TAKOXK
BUKOPUCTAHHS MOJATKOBO-OIOKETHUX 1 MOHETAPHUX BaXKENIB Ui cTabimi3arii
(1HaHCOBOT CUCTEMMU).

3. OpranizauiifHi Ta yOPaBIIHCbKI 1HCTPYMEHTHU (YAOCKOHAJEHHS CHCTEMHU
VOpaBIMiHHS  Jep’)KaBHUMH  (DIHAHCOBHUMH  pecypcamu,  IMIABUIICHHS
e(EeKTUBHOCTI MISITBHOCTI (piHAHCOBUX IHCTUTYIIIH, 3a0e3MeueHHs MPO30POCTi
Ta TIA3BITHOCTI JEpPXAaBHUX Opra”HiB y cdepl yhnpaBiaiHHS TyOTIYHUMH
dinancamm).

4. AHTUPU3UKOBI Ta MOHITOPHUHTOBI MEXaHI3MU (CHCTEMaTUYHMA MOHITOPHUHT
ctany (iHaHCOBOi cHCTEeMH, OIlIHKA piBHSA (PIHAHCOBUX PHU3HKIB, PAHHE
BUSBJICHHS 3arpo3 (PIHAHCOBIM CTA0LILHOCTI, @ TAKOXX BIPOBAHKEHHS CyYaCHUX
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iHbpOpMaIlifHO-aHATITUYHUX ~ CHUCTEM  JJIsl  MATPUMKHA  TPUHAHATTS
YIPaBIIHCHKUX PIIICHB).

TakuM YMHOM, MeEXaHI3MHU 3MiI[HEHHS (iHAHCOBOI O€3MeKH BHUCTYIAIOTh
KJIFOUOBUM 1HCTPYMEHTOM peajiizalii JepKaBHoi MOMTHKHA Y chepi MakpodiHAHCOBOT
CTablIbHOCTI, 3a0e3neuyroud  30aJlaHCOBAHICTh, CTIMKICTh Ta €(EKTUBHICTh
(dhyHKIIOHYBaHHS (PIHAHCOBOI CHCTEMU KpaiHHU.

Cuucok Jgireparypmu:

1. Vovchenko O.S., Maslygan O.0., Liba N.S., Korovych O.0., Kvasnytska R.S.
Modelling the Performance of the Financial Marke. Economic Affairs, 2022. Ne
67(04), pp. 631-642.

2. BukoHaHHSA NEPKaBHOTO OIOIKETY VYKkpainu. Min®iH.
https://index.minfin.com.ua/ua/finance/budget/gov/2023/

3. Open B.M. ®inaHncoBa cuctemMa SIK HEBIJ €MHA CKJIaJ0oBa E€KOHOMIYHOIO
MpoleCcy KpaiHu. YKpaiHChbKUM KypHaJ NpHUKIaaHOi eKoHOMIKH. 2016. Ne 1(1).
C. 141-152.

66



EDUCATION
MODERN DIGITAL TECHNOLOGIES IN SCIENCE AND EDUCATION: FROM CREATION
TO EXPLOITATION

THE AVOGADRO MOLECULAR VISUALIZATION
SOFTWARE APPLICATION IN THE STUDY OF
CHEMICAL DISCIPLINES AT THE FACULTY OF
PHARMACY

Provorova Veronika,

Teaching Assistant of the Department

of Medicinal Chemistry and Toxicology,
Bogomolets National Medical University

Nizhenkovska Iryna,

Dr. Med. Sc., Professor,

Head of the Department

of Medicinal Chemistry and Toxicology,
Bogomolets National Medical University

Introduction. Digital learning tools are an integral part of the modern educational
process, and the Avogadro service is widely used in chemistry education. Its
implementation in a basic chemistry course helps students develop 3D visualization
skills, understand molecular properties and new chemical concepts, and foster
academic motivation through active engagement in learning [1].

Studying topics using molecular visualization software allows students to combine
their high cognitive potential with a certain degree of complexity in implementation,
due to the challenges that arise when using the software [2]. The introduction of
modeling tools, such as Avogadro, improves the perception of educational material,
promotes the development of conceptual understanding of chemistry, and optimizes
learning outcomes [3].

Avogadro is a modern, open-source molecule editor and visualizer. Its main
advantages include: ease of installation (compatibility with Windows, Linux, and Mac
OS X)), availability as a free open-source resource, an intuitive interface, and fast,
flexible performance, etc. Due to the above-mentioned advantages, the service is used
in research in the field of molecular modeling and for educational purposes in teaching
chemistry [4]. This study is devoted to the application of this digital tool in the study
of chemical disciplines.

Aim of the study: to investigate the advantages and disadvantages of using the
Avogadro molecular visualization software in teaching chemical disciplines to students
at the Faculty of Pharmacy.

Materials and methods. Analysis and overview of the Avogadro software
application by students and teachers in the process of studying chemical disciplines.

Results and discussion. For pharmacy students, the ability to construct and
understand the chemical structure of medicines has become an important component
of the educational process. Using Avogadro in teaching Organic, Pharmaceutical
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Chemistry, small organic molecules as well as molecules of drugs with organic
structures were visualized, which facilitated a deep cognitive analysis of their spatial
structure, specifically the arrangement of functional groups, bonds, molecular
geometry, and physicochemical properties. Its implementation was particularly
appropriate as a supplementary digital resource for topics in Organic Chemistry, such
as "Chemical bond and interatomic interactions in organic molecules. Elemental
analysis", "Isomerism of organic compounds. Spatial structure of molecules.
Determination of physical constants of organic compounds" as well as to sections on
specific classes of organic compounds.

3D visualization of molecules has enabled a deeper understanding of the
mechanisms of drug action, explained the interaction of medicinal substances with
biological targets, and clarified the relationship between their structure and
pharmacological effects, as well as side effects, thereby fostering a comprehensive
understanding of the complex processes involved in Organic, Pharmaceutical
Chemistry, Pharmacology, Medicinal Toxicology, Toxicological and Forensic
Chemistry. The implementation of Avogadro improved future Masters' of Pharmacy
understanding of the study material, helped them develop skills in using new software,
and prepared them for upcoming course papers.

In our opinion, the drawbacks of this program include the need for preliminary
preparation before downloading it, specifically reviewing the user manual. We agree
with our colleagues [5] that the effective implementation of this and similar software
requires active participation by teachers and planning of appropriate work with it. In
addition, basic knowledge of English and the mandatory use of a computer or laptop
are necessary; however, the aforementioned drawbacks did not significantly affect the
effectiveness of using this service.

Conclusions. The Avogadro molecular visualization software was used in the
study of chemical disciplines by students of the Faculty of Pharmacy and contributed
to a better understanding of the basic concepts of the structure of organic compounds
and the relationship between the structure and action of medicines. We consider it an
effective supplementary digital tool for teaching chemical disciplines to future Masters
of Pharmacy.
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Abstract: This article examines the transformative role of digital platforms and
Artificial Intelligence (Al) in developing Arabic speaking competencies. It highlights
how tools such as speech-recognition Al and interactive platforms automate speech
reflexes, enhance phonetic accuracy, and support independent learning. Drawing on
pedagogical research, the article argues that technological integration is essential for
overcoming the unique phonetic and psychological challenges faced by Arabic
language learners.

Keywords: Computer-Assisted Language Learning (CALL), Al-Based speech
recognition, Arabic phonology, Auditory differentiation, Flipped classroom, Self-
assessment, Educational facilitation, Speech automation, Virtual audio-laboratories,
Digital pedagogy.

Introduction: In the 21 century educational paradigm, developing oral speech
culture is a central objective of Arabic language instruction. Arabic presents unique
challenges for non-native speakers due to its complex phonetic-phonological system,
which includes deep guttural consonants such as ‘ayn (¢) and ha (z) that require
specialized auditory differentiation. Traditional methods are increasingly being
enriched by digital learning technologies to create the necessary ‘“language
environment” and provide students with systemic tools for self-improvement.

The Role of Digital Platforms in Arabic Pedagogy

Modern Arabic education utilizes a wide array of digital resources to facilitate
interactive learning and vocabulary acquisition:

- Interactive exercises: Platforms like Quizizz, Kahoot, Duolingo, and Memrise
are used to organize audio-tasks and gamified exercises that increase student
motivation and participation;

- Virtual environments: Digital tools allow for simulated communication
environments—such as 3D avatars or virtual reality (VR)—which help reduce the “fear
of embarrassment” or “shame syndrome” often associated with speaking a new
language in public;

- Blended learning: The integration of these platforms supports a “Flipped
Classroom” model, where students study theoretical material independently online,
allowing classroom time to be dedicated entirely to oral interaction and discursive
speech practice.
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Effectiveness of AI-Based speech analyzers

The most significant technological innovation in Arabic speaking instruction is
the use of Al-based speech analyzers. These tools provide automated, real-time
feedback that was previously only possible through one-on-one teacher interaction:

- Automatic error detection: Speech-recognition Al identifies phonetic and
intonational mistakes as they happen, allowing students to refine their articulation of
difficult Arabic phonemes;

- Feedback on fluency and rhythm: Al tools evaluate not just individual sounds
but the overall flow of speech, providing feedback on fluency, stress, and rhythmic
patterns;

- Reflexive monitoring: By recording and analyzing their own speech, students
develop self-assessment competencies and engage in reflective pedagogy, moving
from the “perception” stage to the “articulation” stage with greater awareness.

Impact on speaking competencies

The systematic application of these technologies has shown clear benefits in
several areas of communicative development:

- Phonetic accuracy: Students using digital tools show improved auditory
differentiation, becoming more capable of distinguishing Arabic sounds from their
native phonological systems;

- Speech rate and automation: Technology helps automate speech reflexes through
“shadowing” (repeating heard speech) and systematic drills, leading to a natural
increase in speech rate and correctness;

- Extracurricular practice: Mobile applications provide the opportunity for
independent learning beyond the classroom, ensuring the continuous development of
speaking proficiency in the absence of a natural language environment.

The teacher as a facilitator

The introduction of Al and digital platforms does not diminish the teacher’s role
rather, it shifts their function from a traditional “instructor” to a “facilitator”. In this
model, the teacher uses technological data to monitor student growth via e-portfolios
and provides targeted guidance while the technology handles the repetitive aspects of
phonetic reinforcement.

Conclusion and recommendations: Research confirms that the audiolingual
methodology, when integrated with digital pedagogy, is a highly effective system for
shaping Arabic speaking skills. To maximize this effectiveness, educational
institutions must ensure institutional support for digital pedagogy training for teachers
and establish virtual audio-laboratories. Combining these innovative tools with
communicative strategies ensures that future specialists possess a speech competence
that is accurate, fluent, and professionally mature
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An extensive body of neuroscientific research demonstrates that second language
acquisition (SLA) fundamentally reshapes the human brain, which offers lifelong
cognitive health benefits. Neuroimaging shows that SLA induces structural and
functional changes — a process known as neuroplasticity [13, p. 202; 14, p. 2] that
transfer to broader cognition, moderated by acquisition age and proficiency, which are
the key considerations for university curricula [15, p. 2; 3, p. 1].

Contrary to the Critical Period Hypothesis and the notion of a neurologically
imposed barrier [23, pp. 378-379; 19, p. 1365; 20, pp. 26-27], evidence demonstrates
that the brain remains plastic, capable of significant SLA and neural reorganization
well into adulthood [11; 16; 13, p. 202; 10, p. 56], despite adult learning processes
differing from those of childhood [25, p. 3; 5, p. 1].

Structurally, SLA alters white matter, cortical thickness, and grey matter in pivotal
regions [1, p. 234]. Bilinguals exhibit greater grey matter density in the left inferior
parietal area than monolinguals [22; 15, p. 1; 1, p. 234]. This density correlates directly
with higher competency and earlier SLA [22; 3, p. 2; 8, p. 9; 18, p. 220].

Additionally, rigorous training, such as university interpreter programs, increases
activation [23; 14, p.2] and grey matter volume in the inferior frontal gyrus [7;
15, p. 2]. Similarly, the anterior cingulate cortex initially shows higher volume in
bilinguals [2; 12, p. 304]. Grey matter also increases in memory and control regions,
including the hippocampus, caudate nucleus, and the superior temporal, middle frontal,
and anterior temporal areas [7; 10, p. 72; 9, p. 24; 18, p. 220; 23, p. 149].

Conversely, longitudinal studies note volume reductions in the right inferior frontal
gyrus and left anterior cingulate cortex after one year of SLA. This reflects improved
language control, processing efficiency, and reduced dependence on frontal cortical
areas [21, pp. 1,2, 7; 16, p. 58]. Figure 1 details these structural changes across key
cerebral regions.
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Figure 1. Structural Brain Changes in Grey Matter
[Source: author’s own development]

Moreover, SLA alters white matter tracts, specifically, the myelinated axon bundles
that facilitate neural communication. Measured by fractional anisotropy, these
alterations reflect strengthened or newly generated connections that improve neural
efficiency [6, p. 9]. Significant increases in fractional anisotropy and diffusivity occur
in the inferior fronto-occipital and superior longitudinal fasciculi, anterior thalamic
radiation, and arcuate fasciculus [3, p. 1; 6, p. 2; 25, p. 2]. Furthermore, short-term
language learning in older adults increases axial and mean diffusivity in tracts tied to
executive functions [6, pp. 2, 12].

The corpus callosum also undergoes complex modifications. While some studies
report increased connectivity [6, p. 2], others observe decreased interhemispheric
connectivity. This reduction may lessen left-hemisphere inhibitory dominance,
unlocking right-hemisphere resources to aid SLA [25, pp. 6-7; 16, p. 58; 23, p. 149].
Figure 2 illustrates how language acquisition enhances the integrity and connectivity
of these white matter tracts to boost neural efficiency.
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Figure 2. Structural Brain Changes in White Matter
[Source: author’s own development]

Finally, SLA alters cortical thickness, mitigating age-related thinning [25, p. 3].
Extensive training increases thickness in key language regions, including the left
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inferior frontal, middle frontal, and superior temporal gyri, as well as the right

hippocampus [7; 10, p. 68; 9, p. 24; 16, p. 58; 23, p. 149]. Figure 3 illustrates these
training-induced cortical changes.
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Figure 3. Structural Brain Changes in Cortical Thickness
[Source: author’s own development]

Ultimately, these changes in grey matter volume, white matter connectivity, and
cortical thickness underscore the remarkable capacity of SLA to optimize neural
efficiency and promote long-term cognitive resilience across a learner’s lifespan.
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VIRTUAL EXCURSIONS TO ENTERPRISES AS AN
IMPORTANT PART OF THE DISTANCE LEARNING
PROCESS IN HIGHER EDUCATION INSTITUTIONS

Shevchenko Inna
Doctor of Economic Sciences, Professor, Professor of the Department of Economics
and Entrepreneurship, Kharkiv National Automobile and Highway University

In the context of distance learning in frontline higher education institutions,
students do not have the opportunity to physically attend excursions to enterprises. This
is a big problem, because during such excursions as an important part of the learning
process, higher education applicants gain an idea of the organization of all processes
in enterprises — from the structural unity of a business entity to the features of the
production process.

The way out of the current situation is virtual excursions to enterprises in the form
of videos, 3D tours, 360° panoramas, or interactive presentations, which can be
prepared by both business entities and higher education institutions.

Let give an example of the mandatory academic discipline (EC — educational
component) “Enterprise economics”, which is taught to students in the second year of
study at the first (bachelor's) level of higher education in economic specialties
(“Economics”, “Entrepreneurship and trade”, “Accounting and taxation™). After
completing the topics “Enterprise as a business entity”, “Enterprise management”,
“Fixed assets of an enterprise” and “Current assets of an enterprise”, higher education
applicants attend a virtual excursion to one of the most innovative enterprises in
Ukraine , which specializes in the production of high-quality medicines. During this
virtual excursion, students receive information about the main (operational) activities
of enterprise, the range and assortment of products, and visit the production line and
warehouse [1]. The topic “Production capacity and production program of the
enterprise” and the topic “Production cycle” organically complement by virtual
excursions to the production processes of enterprises in the machine-building industry
(production of agricultural machinery, trucks, welding machines, devices for the space
industry, packaging equipment), woodworking industry (production of furniture,
corrugated cardboard products, plywood), food industry (production of bread, flour,
pasta, oatmeal, cookies, sweets, cakes, coffee, ice cream, carbonated drinks, dairy
products for children, butter, cheeses, canned vegetables, sparkling wines), chemical
industry (production of paints and varnishes), textile industry (production of clothing,
jewelry, children's textiles, carpets). Virtual excursions to enterprises last from 5
minutes to 15 minutes, which allows to virtually “visit” several different production
facilities in one lesson.

Higher education applicants appreciate such a learning format as virtual excursions
to enterprises at high level: as evidenced by the feedback from the survey, respondents
consider virtual excursions to enterprises to be informative, visually appealing,
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diversity (covering enterprises from different industries and types of economic activity)
and conducive to the formation of theoretical knowledge and practical skills (Table 1).
Table 1
Results of a survey of higher education applicants regarding satisfaction with
virtual excursions to enterprises in EC “Enterprise economics”
Yes Partially No
persons % persons % persons | %

Questions

Are you satisfied with
the informative content
of virtual excursions

to enterprises?

Are you satisfied with
the visual design of virtual 26 89,66 3 10,34 0 0
excursions to enterprises?
Are you satisfied with

the diversity (coverage

of enterprises from different
industries and types of
economic activity) of virtual
excursions to enterprises?
Are you satisfied with

the duration of virtual 25 86,21 4 13,79 0 0
excursions to enterprises?
Are you satisfied with
the frequency of virtual 28 96,55 1 3,45 0 0
excursions to enterprises?
Are you satisfied with
the theoretical knowledge

28 96,55 1 3,45 0 0

27 93,10 2 6,90 0 0

you gain during the virtual 28 96,55 ! 3,45 0 0
excursions to the enterprises?

Are you satisfied with

the practical skills you gain 27 93.10 ) 6.90 0 0

during the virtual excursions
to the enterprises?
Source: developed by the author based on a survey.

The results of this study (including the results of a survey of higher education
applicants regarding satisfaction with virtual excursions to enterprises) indicates that
virtual excursions to enterprises should become an integral part of the distance learning
process in higher education institutions.

References:

1. SIx Burnsmae cydacHa ykpaiHcbka QapmaiieBTuka? BipTyanbHa eKcKypcis.

YouTube. URL: https://www.youtube.com/watch?v=kkwhaNghmH4
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OPI'AHIBALIIMHI YMOBU ®YHKIIIOHYBAHHA
MPOEKTHOI TEXHOJIOI'TI B HIKIJIbHUX CUCTEMAX
®EJEPAJIbBHUX 3EMEJIb PEHHJIAHA-TI®AJIBIL I
CAAPJAHA B HIMEYYHHI

Bosmk Boaogumup BosogumupoBuy
Acmipasr,

Kadenpa FOHECKO 3 HaykoBoi ocBiTH,
VYkpaiHcbKuil Aep:KaBHUM YHIBEPCUTET

iMeH1 Muxaiina JIlparomanoBa

Knirouoesi cnoea: opeanizayitini ymosu, npoekmua poboma, 3ak0H00a8Cmeo.

Key words: organisational conditions, project work, legislation.

Temi opraHizallifHUX YMOB SIK IOJ0 TAyMa4deHHS IMOHSTh, TaK 1 JOCTIIKCHb B
paMKax okpemux ¢enepaibHuX 3eMelb HiMeudnHu aBTop IPUCBSITUB CBOI MOMEPEIHI
TOCHIKeHHS, B1H0OPa3UBIIIH iX Y CBOIX onepenHix myomikamisx. Ciij] 3a3Ha4uTH, 10
nociiaHUK bupka M. nae MOXIUBICTH HOCTIAHMKAM (DOPMYIIOBATH Ta TPAKTYyBaTH
BJIACHE, aBTOPChbKE OaYeHHs opeawnizayitinux ymos [1]. 3BepHYBIIM yBary Ha Mojeib
PO3BUTKY IPOEKTHOI TEXHOJOr1i HaByaHHs B baBapii, aBTOp y CBOiX HONEpeaHIX
JOCIIJIKEHHSAX BUAUIMB 8 (BICIM) OpraHi3allliHUX YMOB JJISl 3[1MCHEHHS MPOEKTHOT
TEXHOJIOT11 HaBYaHH:A [2].

3BepHEMOCS 70 CHCTeMH OCBITU (enepanbHux 3emens Peitnnann-Ildanein ta
3aapnana B Himewumni. Tak, nepwa opeanizayitina ymosa, a came — HasBHICTb
3aKOHO/IaBCTBA — HE BHUKOHYEThCS B 000X (QenepanbHux 3emisix [3, 4]. Jpyra
opratizalliifHa yMoBa — iHghopmayitine 3abe3neyenns — 3ade3redueHa B OBHIA Mipi K
Ha IIKIJTBHOMY, TaK 1 Ha 3eMeNbHOMY piBHsX [5, 6, 7]. Tpers, uerBepra 1 m’sra
opraHizaiiiiHi yMoBU (Has6HICMb CHeYialbHO BUOLIEHUX 200UH 8 pO3KIAoi,
8ION0BI0ANbHICHb 00HO20 BYUMESL, HASIBHICMb (DIHAHCOBUX pecypcig) TIPUCYTHI JUIIIE
B CKOPOYEHOMY BUIVISIZ, LI€ CTOCYETHCS JIMIIE BUNAAKIB HA PIBHI OKPEMHUX IIKLI 1 HE
HOCUTh CUCTeMHUH Xxapaktep [5, 6, 7]. [llocta, choMa 1 BochMa OprasizailiiiHi yMOBH
(poboma 6 komanoi, 6aU3BLKA 00 NPOPECIHO20 dHcumms, CRINpPays 3 OOHUM abO
bazamobma NO3AWKIIbHUMU (306HIUHIMU) NAPMHEPAMU; HASBHICb Neda202iuH020 ma
BUKIAOAYLKO2O NEPCOHANY; MamepialbHO-mexXHiuHe 3abe3neyents) IPUCYTHI B Pi3HIN
Mipi. Tak, pobora B komMaHAl 3a0e3neueHa B 000X (eaepaabHUX 3eMJIsIX, podoTa 13
30BHINIHIMYA TApTHEpaMH HE HOCHUTh CHUCTEMHHN XapakKTep, MIHICTEPCTBA OCBITH
MPAITIOIOTh HAJl TIABUIIIEHHSM KBaTi(iKaiii BUUTEIB, OT’)KE ChOMY YMOBY MU MOXKEMO
BBa)XKATH 3a0€3MEYCHOI0. A HasABHICTh MaTepiaIbHO-TEXHIYHOTO 3a0€3IeYeHHS,
31e01IbIIOoT0, epedyBae y BIAMOBIIaIbHOCTI IIK1JI.

BucHOBKM: 3 BOCbMHU OpraHi3alliiHUX YMOB MOXEMO TOYHO CTBEPKYyBaTH, IO
opyea ma cboMa OpeauizayitiHi yMosu — HasiBHICTh 1HPOPMAIIHHOTO 3a0€3MMeUeHHs Ta
HAsIBHICTb IEJaroriyHoro Ta BUKJIAJallbKOTO MEPCOHANy — MOBHICTIO 3a0e3nedeHi y
IIKUIBHUX cucTeMax Iux (denepanbHux 3emens Himeyunnu. Pemra miicte
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opraHizamifHuX yMOB a00 BIACYTHI TOBHICTIO (K 3aKoHoOascmeo), abo HOCSTH
HECUCTEMHHM XapaKTep.
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PO3BUTOK HABUYOK AYAIIOBAHHS YEPE3
ABTEHTHUYHI MATEPIAJIN

TI'onoBanens Hartauia IBaniBHa

KaHAuAaT G1I10COPCHKUX HAYK, JOLIECHT

JOIEHT KadeIpu 1HO3EMHUX MOB

JIBH3 «¥Y>kropoacbkuii HallioHAIbHUN YHIBEPCUTET

I'onoBaneub Anacraciss BacuiniBHa
CTyJCHTKA 2 Kypcy (i10JIOTTIYHOTO (HaKYIbTETY
JIBH3 «Y3xropoacekuii HallilOHaJIbHUN YHIBEPCUTET

B ymoBax moOanizaiii Ta aKTUBHOTO PO3BUTKY 3aCO0IB MacoBOi KOMYHIKallii
pOJIb AHMIIKMCHKOI MOBHM SIK 1HCTPYMEHTY MIXKHApPOAHOTO CIUJIKYBAHHS MOCTIHHO
3pocTae. CyyacHa yKpaiHChKa IIIKOJIa CTUKAETHCS 3 BUKIIUKOM: SIK MITOTYBaTH YUHS 710
peanabHOI KOMYHIKAIll, MOJOJABIIM MIKKYIbTypHHI Oap’ep. OOHUM 13 HalOLIbII
e(EeKTUBHUX UIUISIXIB BHUPIIMIEHHS Ii€]l MpOOJIeMH € BUKOPUCTAHHSA aBTEHTHYHHX
MaTepialiB, IKI CTBOPIOIOTh «UIHO31K0 B3a€EMOII» 3 peaIbHUM MOBHUM CEPEOBUIIIEM.
HaBuuku aynitoBaHHS NpU LIbOMY € KPUTUYHO Ba)KJIMBUMH, OCKUIBKM CaM€ BOHHU
JI03BOJISIFOTH CIIPUMMATH KUBY MOBY B YCbOMY i1 pI3HOMAHITTI [2].

TepMiH «aBTEHTUYHICTHY (BiA Tpel. autentikos — MINCHUH, CHpaBXKHINA) y
METO/IUIII BUKJIaIaHHSI O3HaYa€ BUKOPUCTAHHS OPUTIHAIIBHUX MaTepialiB, sIKi He Oynu
cremiagsHO CTBOpeHi st HaByanbHux muied. Ille wampukinm XIX cromitrs
anrmiiicekuit  miHTBiCT [eHpi CBIT HarojomryBaB Ha TMepeBarax BUKOPUCTAHHS
ABTEHTUYHUX TEKCTIB y HaBuanpHid mnpaktumi. Haykosmi (T. I'yxsa, T. I'ycak)
PO3MIANAIOTH ABTEHTUYHICTH K KOMIUIEKCHY KaTeropiro, 0 BKIIOYA€E HE JIUIIE cami
Marepiaiu (ApyKoBaHI TEKCTH, ayi03alucu), a W aBTEHTHYHICTh METOJMKH Ta
CTBOpPEHHS BIINOBIIHOI arMochepu Ha 3aHATTI. [OJOBHUMM 3aBAaHHSMH TaKHX
pecypciB € 3a0XO4eHHs, 1H(OPMYBaHHS MpPO peaibHE BUKOPUCTAHHS MOBHU Ta
aKTUBAI[I KOMYyHIKaTUBHO1 B3aemMoii [1].

OnHMM 13 KITIFOYOBHUX 3aB/IaHb HABYAHHS 1HO3EMHOI MOBU € (pOPMYBaHHSI BMIHHS
pO3yMiTH MOBJEHHsS. Ha mpakTWYHOMY 3aHSTTI HEMOXJIMBO PO3BHUBATH JIUIIE OJHY
HAaBUYKY OKPEMO: MPAIIOI0YH 3 ay/l10TeKCTaMU, CTYAEHTH OJHOYACHO BIOCKOHAIOIOTh
JIEKCUYHI, TpaMaTuyHi Ta GoHeTHYH1 yMiHHs. OBOJIOIIHHS ayd1F0BaHHSIM Ma€ HE JIUIIE
OCBITHE, a i BUXOBHE Ta pO3BUBAJIbHE 3HaUeHHs1. BOHO TomoMarae HaBYUTH 37100yBaviB
YBOXHO CJIyXaTd, NPOTHO3yBaTh 3MICT BHUCIIOBIIOBaHb 1 (OpMyBaTH KyIbTypy
CIIyXaHHS K 1HO3EMHOIO, TaK 1 PiTHOI0 MOBOK. KpiM TOro, po3BHUTOK HaBUYOK
CIPUMHATTS MOBJICHHS TO3UTHBHO BIUIMBA€ HAa CIYXOBY IMaM’SiTh, IO € BaXKIUBUM
YUHHUKOM Y MPOLECI BUBUEHHS 1HO36MHOI MOBH.

AynitoBaHHS Ma€ TICHUHM 3B’SI30K 13 YMTaHHAM, aJpKe oOuJBa HaleXaTh 10
PEIENTUBHMUX BHU/IIB MOBJICHHEBOT MisTbHOCTI. UNTaHHS MOYKHA PO3IVISIATH K MPOIIEC
MEepPETBOPEHHs TpadiuHUX 3HAKIB y 3BYKOBI 00pa3u: YMTAIOYM MPO cede 4M BroJyoc,
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monuHa (AKTHYHO «9y€» TEKCT, KU crpuiitMae. He MEHII BaKJIIMBUM € 3B’SI30K
ayJ1I0BaHHS 3 TUCbMOM: Y MTPOIIEC] MMCbMa MU BHYTPIIITHBO IIPOTOBOPIOEMO H «Iy€EMOM
Te, 10 3aMUCyeMO. TakuM YMHOM, ayAilOBaHHs, Oyay4d IHTEIPOBAHUM 3 IHIIMMHU
BUJIaMH MOBJIEHHEBOI T1SJIbHOCTI, BiJIITpa€E KJIFOUOBY POJIb Y BUBYCHH] IHO3EMHOI MOBH,
0COOJIMBO B YMOBaX KOMYHIKaTUBHO-OPI€HTOBAHOTO HABYaHHSI.

AynitoBaHHS HE MO)KHA BBaXKaTH MACUBHUM IIPOLIECOM, OCKIJIBKM BOHO BUMAarae
BiJI Y4YHS OJIHOYACHOTO aHaji3y akKIIEHTYy JIOIOBijJada, BUMOBH, 1HTOHAIlll. 3HauHA
YaCTUHA CTY/ICHTIB BIUyBa€ TPYAHOIII 31 CHPUNAHATTM [7].

Bukopucranus peanpbHUX 3alHCiB  JO3BOJSIE CTYJAEHTAM 4YYTH CIPABXKHE
CHUJIKyBaHHS, IO CIIPUSE PO3BUTKY KYJIBTYPHOT TPAaMOTHOCTI Ta J0MIOMAarae 3BUKHYTH
710 TIPUPOAHOTO TEMITY ¥ 0COOIMBOCTEH BUMOBH HOCIIB MOBH.

Ha croronui BimeoxoctuHr YouTube € oqHUM 13 HAMMOTYKHIIIUX PECYPCIB JJIs
PO3BUTKY ay[lIIOBaHHS 3aBISIKM IMOEIHAHHIO 3ByKOBOIO Ta BI3yallbHOTO psniB [4].
[lepeBaru Bukopucranus YouTube:

1. AKTyanbHICTh Ta Cy4acHICTh: Marepianu BijoOpaxaroTh OCTaHH1 TEHJICHIIIT B MOBI.
2. BapiatuBHicTb: MOXIIUBICTH 00paTH KOHTEHT OyIb-SKOTO KaHPY — B My3UYHUX
KJIIMIB Ta OJIOTIB /10 HAYKOBHX JIEKI[IH Ta HOBHH.

3. ExoHOMIYHA TOIITBHICTh: be3KOIMTOBHUI JOCTYII Ta 3HaYHA EKOHOMIs 4acy BUMTEIIS
MIPH MIATOTOBII JIO YPOKY.

4. TlcuxonmoriuHuii acmekt: Bimeomarepianu 3amo0iraioTb po3dyapyBaHHIO Y4YHIB Y
HaBUYaHHI, OCKIJIbKY Bi3yalli3allis I0IoMarae 3po3yMiTH KOHTEKCT HaBITh 3a HAIBHOCTI
HE3HAOMUX CIIIB.

EdexTuBHICT HAaBUaHHS 3aJI€KUTH B1Jl TOTO, HACKUIBKHU BIIYYHO BUKJIaJ[ad o0epe
pecypc:

- Marepian mae BIJANOBIJATH BiKy, 1HTEpecaM Ta MoTpebdaM Y4YHIB, a TaKOX MaTu
eMOIIMHUH BIJITYK.

- Buutenb MOBMHEH CTUMYIIOBATH JIUCKYCiO, 1100 y4HI HE MPOCTO CiIyXaau, a u
dbopMmyBau BiIacHy TyMKY mpo modyte [5].

3amicTh MIMOOKOI JIGKCUYHOI ajanTailii (SKka MO)Ke 3HUIIUTH aBTEHTUYHICTB),
Kpallle BUKOPUCTOBYBATU CTPATETiI0 «CKaHYBaHHSI» TEKCTY (scanning) Ta MOMEpeaHe
O0OTOBOPEHHS TEMU 1 KITIOYOBUX KOHCTPYKIIIH Mepe MPOCTyXOBYBaHHSIM.

ABTEHTHUYHI MaTepialii € He3aMIHHUM JDHKEPEIOM MPAKTUYHOTO JA0CBiAYy. BoHu
HE JIMIIIC HaBYAIOTh IpaMaTHIll Ta JCKCHUIIl, a 1 IiIBUIIYIOTh MOTUBALIIIO YYHIB, JaI0YN
iM BIQUYTTSl yCHiXy BiJl PO3YMIHHS peasibHOi MOBH. JOCHIIKEHHS MiATBEPAUIIO, IO
BUKOPHUCTaHHS BlaeomarepianiB (3okpema 3 YouTube) y moegHaHHI 3 TpaMOTHO
pO3pOOJIEHUM KOMILJIEKCOM BIIpaB € JI€BUM I1HCTPYMEHTOM PO3BUTKY HAaBUYOK
ayJ1IOBaHHS.
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AHAJII3 BIVIUBY IHOJIIOEHCEPIB HA ®OPMYBAHHA
YABJIEHHS ITPO IJEAJIBHE TIJIO

KotoBa AHresina
2 xypc 11-a rpyma, ®Th, ATEY

HayxoBwuii kepiBHUK:

Xarcanic ['assne JIeBoHiBHA,

Crapmmii Bukiagad kaheapu Di3udHOi KyJIbTypH Ta CIIOPTY
(ATEY, m.KuiB)

VY TenepilHIX peasisfx JKUATTA KOXKHA Cy4acHa JIIOIMHA BUKOPUCTOBYE COLIAJIbHI
Mepexi Taki sk Instagram, TikTok 1 moaiOHi, 110 03HAaYa€ 110 KOXKEH IMiJIIABCS BILIUBY
ux miatdopm. KoxkeH Xod pa3 y KUTTI 4yB cJIoBO “iHpmroeHcep”. Ale 1o Xk 1€ 3a
monuHa? [HdmroeHcep 1e JoanHa, aKa BeAy4YH COoIllalbHI MEPEXKI, HE TIJIbKU MyOJiKye
doTo Ta BiAeco, aje 1 Mae€ BIAAy Ha BIUIMB 11070 (GOPMYBaHHA TPOMAJCHKOi
nymku[2,9,10]. IndmroeHcep Mae aBTOPUTET IO CIIOHYKA€ Ha MEBHI il Ta TyMKH, 110
BBAKAETHCS 1 IUTFOCOM, 1 MiHycoMm[1]..

KoskHa Himia mae cBoix 1H(IIIOEHCEpiB, 3apa3 MU PO3MISIHEMO “JTiepiB yMOK™ B
ctepl xapuyBaHHda Ta crnopTy. [[iTITKI € HAllOIbII Bpa3aIMBUMU OCOOAMH, y SKHX
TUIBKH MOYMHAIOTHh (POPMYBATUCh XapaKTep Ta TUIO, TOMY BaXJIMBO BMITH (DUIBTPYBaTH
iHpopMaliro cepel Takoi BEJIMKOiI KIIbKOCTI[7].. Uepe3 mOpiBHSHHS, I Tpyna
CTpaxaae BIJ ‘“HepeajbHOi” KApPTUHKH, IO CIOTBOPIOE pPEaNbHICTh. bBUIBIIICTH
3HAMEHTUX 1HQIIOEHCEPIB 3aJal0Th HOBI CTaHAAPTH 30BHIMIHHOTO BUIVISIAY Ta
XapakTepy, 110 MOJIOJIb TIparHe HACIiAyBaTH.

[TommpeHHsT MpaBWIIBHOTO XapyyBaHHS, IO € OCHOBOIO 370pPOBOrO Tila i€
JIOBOJI TIO3UTUBHO , OCOOJMBO SIKIIO ITyOJIiKAIll MaltOTh SICKpPaBy KOJIHOPOBY Tamy Ta
MIPUEMHMM 30BHIMIHIN BUTVISAA. BUIbIIOCTI mom00aeThes “YKUBUI™” KOHTEHT, TOMY JIJIS
KpaIoro CpuiHATTA 1H(I0eHCepaM MOTPiOHO MOKa3yBaTH 1110 BOHU IASTh MPOTATOM
nHs abo iXHI pexoMeHpaIlli Ta peuentd. B takux mosimomiie Mae OyTH 1 CIIOBECHA
HACHUYEHICTh, 00 II€ 3a4eNIO yBary cepell BeJIMue3HOi KUIbKOCTI gaHuX. [lomucw,
AK1 TOKa3yl0Th “iJieasibHy’ KapTUHKY 30BHINIHHOTO BUIVISAY TUJIa JJOBOJI HETaTUBHO
BIUIMBAE Ha (hOpMYyBaHHSI TO3UTUBHOI JYMKH 1110710 ce0e, 00 HE BC1 JTFOAN MOXKYTh MaTH
IIEHTUYHUN BUDILA. Takuid BU B3aeMOAll 3 MIANWCHUKAMH Mac HeOe3neueHUi
XapakTep, 10 NpUKIaay, iH(IoeHCcepr po3pOoOISIIOTh KypcH 00 JOCSATHYTH TaKHUX
camux pe3yinbrarie[4,5] . Hibu Bce uymoBo, ajne 31eOUIbIIOr0 Ha TaKUX Kypcax €
HaJMIpHa yBara J0 OPCTKOTO OOMEXKEHHS cepea XKi, 10 MOXKE MPU3BOAUTH 10
Xap4yoBUX po3iaaiB. Takox AesiKi O1orepu MOXYTh pearyBaTu CBITIMHU a00 poOUTH
orieparlii 1Mo 3MiH1 30BHIIIHOCTI, aji¢ IbOTO HE Ka3aTH CBOIM ITAMMCHUKaM. [eanbHi
KapTUHKA HE 3aBXIU O3HAdaloTh 370poBe Tino[8]. IlyOmikariii, siki MarOTh OLIBII
HEUTpaIbHUI XapaKTep HE TaK 3aHIKYE CAMOOIIHKY JIIOACH, OCKUIBKH I HE Ja€
MolyMaT TIPO HAJAMIpHI TIOPIBHSHHS, a HAaBIMaKW, IIABUIYE 3allIKaBJICHICTh
CIIOCTEpIiradis.
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Ha macts, 3apa3 HabupaioTbcsi 00epTiB Ojorepu, siKi MOKa3yIOTh CIPABKHIO
KapTUHKY Oe3 iJiealbHUX pakypciB, penaryBaHHs nonucis[6]. Lle myxe mo3uTuBHO
BIUTUBA€ HA CaMOCIPUUHATTS JroAuWHU. [lommproroun CBO€ CHpaBXHE TiJI0, BOHU
320X0UyIOTh CBOIX CIIOCTEpIrayiB MPUHHATH CBOK MPHUPOAHY 30BHILIHICTH Ta
BIJIKHHYTH y TOJIOBI HEpeadiCTU4YHI CTaHJapTH Kpacw. [Ipocnasnsroun
PI3HOMAHITHICTh TUI, BOHHM IIJIBUIIYIOTh O013HAHICTh MPO MIKOAY KYJIBTYPH JI€T, 1110
HaJIa€ CBOIN ayqUTOPIi MOXKJIMBICTh BIIMOBUTHCS B1J] IIKIIJIMBUX MPOTPaM CXyTHEHHS
Ta JOMOMOITH BITYYTH TapPMOHIIO 3 TLIOM.

BUCHOBOK

OCKiTbKM MU HE MOXXEMO TOBHICTIO BIJIMOBUTHUCS BiJl COIIANIbHUX MEPEXK MH
MAa€EMO HABYUTHCS 3MEHIIUTH KIJIBKICTh TAKOTO KOHTEHTY a0o0 3HAWTH OiorepiB, sKi
MOKa3yIOTh CIIpaBkHIX cebe. KoxkHa mroguHa 1o pizHOMY cIpuiiMae 1HQopMalliio |,
ToMy Tpeba pO3yMITH 1€ Ta aJanTyBaTHCS 1O IbOTO CyYacHOTO CHOCOOY
CaMOBHPaXCHHSI.
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PO3BUTOK IHIIIIATUBHOCTI B YUYHIB OCHOBHOI TA
CTAPHIOI IIKOJIN: BIKOBI ACIIEKTHU B
TEXHOJIOI'TYHIN OCBITHIM I'AJIY3I

Kyainenko Jlinis bopuciBaa

TOoKTOp (hitocodcrkux HAyK, mpodecop kadenpu
TEXHOJIOTIYHOT OCBITH Ta MPUPOTHUINX TUCIUTLIIH,
[3MainbChKUi AepKaBHUM T'yMaHITapHUHN YHIBEPCUTET

Po3BUTOK 1HIIIATUBHOCTI SIK 1HTETPAJbHOI SKOCTI OCOOMCTOCTI HE € JIHIMHUM
MIPOIIECOM, a TMIAMOPSIKOBYETHCS 3aralbHUM 3aKOHOMIPHOCTSIM BIKOBOTO PO3BHUTKY
nutiHU. Ko)kKeH BIKOBUIA €Tarl CTBOPIOE YHIKAIbHI IEpeIyMOBU i1 (POopMyBaHHS 11i€1
SKOCTI, BUCYBa€ crielii(iuHi BUMOTH JI0 ii MPOsIBY Ta BiJIKPUBAE HOBI MOKJIMBOCTI TSI
MEJaroriyHoro BIUIMBY. PO3yMiHHS 1MX BIKOBHUX OCOOJHMBOCTEM € HEOOX1IHOIO
yMOBOIO €(hEKTUBHOI oOpraHizaiii OCBITHROI'O MpOIEeCY, OCOOJMBO B KOHTEKCTI
MPOEKTHOI JISUTBHOCTI HA YPOKaX TEXHOJIOT1H, i€ 1HIMIATUBHICTh YUYHS MPOSIBISETHCS
HaMOLIBII Oe3M0CepeTHbO.

Ilepion HaBYaHHA B OCHOBHIM Ta CTapuIid IIKOJI, SKUW OXOIUIIOE BIK BIJI
npubauzno 10-11 mo 16-17 pokiB, € HaA3BUYANHO BaXKJIMBHUM ISl CTAHOBJICHHS
1HILIATUBHOCTI, OCKUJIBKM CaM€ B el 4Yac BiAOYyBarOThCA KapAWHAIbHI 3MIHH B
KOTHITUBHIM, €MOIIIHHO-BOJIOBIM Ta coliaibHiil cdepax ocoducrtocti. [lepmr Hix
3arauOUTHCS B aHalI3 BIKOBUX OCOOJIMBOCTEH, BaXKJIMBO 3BEPHYTH YBary Ha came
pPO3YyMIHHSL 1HII[IATUBHOCTI B JUTIYOMY Ta MIITKOBOMY BIlll B CYy4YacHIii
TICUXOJIOTTYHINA HaYII.

VY BITYMBHSIHIN MICUXOJIOTO-TIEIaTOT1YHIN HayIll 1HIIIATUBHICTD PO3TIISIAETHCS SK
IHTerpaTUBHA SKICTh OCOOMCTOCTI, IO BUSBISETHCS y 3JATHOCTI JO CaMOCTIMHHX
MOYMHAHb, BHYTPIIIHROMY CIOHYKAaHHI JO HOBUX ()OPM MiSUTBHOCTI Ta TOTOBHOCTI
Opatm Ha cebe BignoBimaneHicTh. Jocmigaunsg K. B. Kioumopa, BuBuaroum
MICUXOJIOT1YHI 3aCaJi PO3BUTKY IHIIIATUBHOCTI, HATOJOIIY€E, MO IS SKICTh TICHO
MOB'sI3aHa 3 MOTUBAIIHOIO ceporo, IIJICTOKIaIaHHIM Ta BUXOJI0M 3a MEXKI 3aJaHuX
BUMOr. BoHa migKpecnioe, M0 BXE Yy MOJOAIIOMY IIKUIBHOMY BIlll MOXHA
CIOCTEpIraTy 1HAMBIAYalbHI BIIMIHHOCTI Y TPOSIBaX 1HILIIATUBHOCTI, SIK1 3aJ1€XKaTh BiJl
YMOB BUXOBaHHS Ta OpraHizaiii JissIbHOCTI TUTHHH. lle o3Hauae, mo 10 moyaTrky
HAaBYaHHS B OCHOBHIHM IIKOJII B Y4HS Be cpopMOBaHa MeBHA 0aza Jyisl MOJAIbIIOTO
PO3BUTKY III€i SIKOCTI, 1 3aBAaHHS MeAarora MoJiArae y CTBOPEHHI yMOB IS i
PO3KPUTTS Ta 30arayeHHs.

Mosoammii miamiTkoBuit Bik (mpubausno 10-12 pokiB) € mepexiTHUM €TaroM Bij
JTUTUHCTBA JO TIUIITKOBOCTI, SKHUH XapaKTePU3YEThCS TIOYATKOM OypXJIMBHUX
(h1310JIOTIYHUX Ta TICUXOJIOTIUHUX 3MiH. Sk 3a3Hauae nocniguuisg B. B.byuak y cBoiit
poOOTI, MPUCBAYCHIN TICUXOJIOTIYHUM OCOOJIMBOCTSM I1JUTITKOBOTO BIKY, Y 1€l Mepioj
3HayHa YacTUHA YYHIB JE€MOHCTPYE MIABUIICHUN PIBEHb TPUBOKHOCTI, TPYIHOILI Y
KOMYHIKaIli 3 OAHOJITKAMHU Ta 3aHM)KEHY CaMOOLIIHKY, 1110 € CBIIYEHHSIM KPHU30BOTO
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ctany. J[iTh MOYMHAIOTH AKTHUBHO MOPIBHIOBATH CeOE 3 OIHONITKAMH, HAI3BUYAIHO
neperMaroTbes BIACHOI0 (PI3UYHOIO PO3BUHEHICTIO, MPArHyTh 0 HE3AJIEKHOCTI, aie
BOJIHOYAC MOTPEOYIOTh CXBAJCHHS IOPOCIUX. B 1HTENEeKTyanbHIH cdepl BOHU BKE
3aTHI PO3B'A3yBaTu MPOOJIEMH, 110 MArOTh OLIbIIE HIK OJHY 3MIHHY, 1 TOTOBI1 JI0
TPUBAIUX, MOMTHOJIEHUX 3aHATh. L{e CTBOpIOE CIpUATINBE MIATPYHTS IS 3aITyYECHHS
iX 10 TNPOEKTHOI MISJIBHOCTI, SKa BHMAara€e BpaxyBaHHS pI3HUX (akTopiB 1
posropraetbcsi B yaci [7, c.11]. Omnak emoliiifHa HECTaOlIbHICTh, ITIBUIIIEHA
YYTIUBICTh /IO OI[IHOK OTOYCHHSI Ta MPArHeHHs J0 CAMOCTBEPDKCHHS MOXKYTH 5K
CTUMYJIIOBATH 1HIIIATUBY (OakKaHHS BUALUTUTHCS, 3alPONOHYBATH IIOCh HOBE), TaK 1
raJpMyBaTH ii (cTpax OyTH OCMISIHUM, HEBIEBHEHICTh y BJIacHUX cuiax). Tomy Ha
[bOMY €Tafl HaJ3BHYaliHO BAXXJIMBOIO € MIATPUMKA 3 OOKY BUHWTENs, CTBOPEHHS
aTMocdepu MCUX0I0T1YHO1 O€3MEKH, /1€ YUeHb HE 00SATUMEThCS BUCIIOBIIIOBATH BJIaCHI
171e1 Ta MpoOyBaTH HOBE.

LleHTpanbHUM HOBOYTBOPEHHSM MIIITKOBOTO BIKY (13-15 poKiB) € CTaHOBIICHHS
MOYYTTS JIOPOCIOCTI Ta akTUBHE (OpPMYyBaHHS I1ACHTHUYHOCTI. SIK 3a3Ha4yaroTh
YKpaTHCBKI MCUXOJIOTH, MIJJTITKOBUIN BIK XapaKTepU3Y€EThCA TaKUMU CHElU(IYHUMU
HOBOYTBOPEHHSIMHU, SIK IOYYTTS JJOPOCIOCTI Ta moTpeda y camoctBepikeHH1. [TiamiTku
aKTUBHO JOCII/DKYIOTh BapiaHTH 1J€HTUYHOCTI, CTaBJIAThH IiJ CYMHIB 0OaTbKIBCBKI
IIHHOCTI Ta IIyKalTh 1H(QOpMAII0 MPO NOTCHLIMHWKN Kap'epHuil BuOip. BoHu
MparHyTh BUILHO 0OUpaTH CIIOCOON BUKOHAHHS CBOiX O0OB'SI3KIB 1 OJTHOYACHO O0ATHCS
MPOSIBUTH CIAOKICTh, YHUKAIOTh AISUTBHOCTI, SIKa MOKE CIIPUYMHUTH YUICh HACMIIIKU
a00 Bi/T4yTTs HEBNIEBHEHOCTI Y CBOIX CHJIAX . IXHE MUCTIEHHS CTa€ OibIT aOCTPAKTHHM,
BOHM 3/aTHI MIPKyBaTh TIMOTETUYHO, (OpPMYBaTH Ta OI[IHIOBaTH TINOTE3M,
OpraHi3oByBaTH aOCTpakTHI i7ei B cuctemu. lle BigkpuBae HOBI TOPU3OHTH IS
MPOEKTHOI AISUTBHOCTI: MJUTITKA MOXYTh HE MPOCTO BUKOHYBATH MPAKTUYHI 3aBIaHHS,
a 1 1oCHIIKyBaTH CKIIaJIHI MMUTaHHA, Oy/lyBaTH TiNOTE3H, aHAII3yBaTH aJIbTEPHATUBH,
MIPOTHO3YyBAaTH HACHIJKU BiacHUX pinmieHb. CaMe B LIbOMY BIlll 1HIIIaTUBa HaOyBae
OUIBIII YCBIIOMJICHOTO Ta IIIECTIPSIMOBAHOTO XapaKTePy, MOB'A3YIOUHCH 13 dKUTTEBUMU
rJIaHamMu Ta npodeciiHUM caMOBH3HAYEHHSM [2, 4].

Bognouac mijuniTKOBUM BIK XapaKTEPHU3YEThCS BIJOMOIO CYMNEPEUYHICTIO MIXK
PO3BUTKOM KOTHITUBHHX 310HOCTEW Ta €MOIIHHO-BOJIKOBOI peryssmii. B ymoBax
EMOIIITHOTO CTpeCy, KU, 32 TaHUMH Cy4YaCHHX YKPaiHCHKUX OCIHIJKEHb, 3HAYHO
MOCHITIOETHCS uepe3 BoeHH1 i1 (38% miuTiTKIB BiA4yBaOTh CTPax 3a CBOE 370POB'S Ta
310pOB'st OJIU3BKUX, a 33% MOBIIOMIIAIOTH PO MiABUIIEHY TPUBOXKHICTD ), 31aTHICTh
MpUIIMATH BUBAXEH] PILICHHS 3HAYHO 3HUKYEThCS. [T1/TITKH MOXKYTh 3aXOIUTIOBATUCS
1HII[IaTUBAMH, SIK1 OOIIIOTH MIBUJIKE €MOLIIMHE MiAKPITICHHS (BU3HAHHS OJTHOIITKIB,
rocTpl BIAYYTTS), aje HMIBUIKO BTpAayaTH 1HTEPEC, SIKIIO MPOEKT BUMArae TPUBAIUX
3yCWIb 1 HE Jla€ HETralHOro pe3yibTary. ToMy BUHTENIIO TEXHOJIOTIH BaKJIMBO
BpPaxoOBYBaTH L0 OCOOJMBICTh, MPOMOHYIOUM MIJIITKAM MPOEKTH, SIKI MaIOTh YITKI,
3pO3yMii  €Tamu, TPOMDKHI pe3yibTaTH, IO MIAKPIIIIIOITh, MOTHBAINIO, Ta
MOMJIUBICTh COITIAIBHOI TMpe3eHTaIlll JOCSITHeHb. [lO3UTUBHUM TPUKIATOM TYT
MOKYTb CIyTyBaTH IHTErpalliifHl MpoeKTH, Toa10H1 10 mocBixy Kapitacy [lonraga, ne
miiTky 3 yucia BI1O O6panu yyacTs B OHOBJIEHHI MICHKOT JIOKAITi1, 1110 JO3BOJIAIIO iM
BIIUyTH ce0¢ aKTUBHUMHU YYaCHUKAMHU TPOMAJIU, 3700yTH OE3IIHHUI TOCBIJ] BIUIUBY
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Ha MicIle, B IKOMY MPO>KMUBAIOTh, 1 peaji3yBaTH BJIACHI 11€1 uepe3 COoIlialbHO 3HAUYIILY
TISIBHICTD .

OcoOMuBICTIO MIAJIITKOBOTO BIKY € TaKOX MEpeopieHTaIlis 3 JOpOCINX Ha
OJIHOJITKIB sIK pedepeHTHy rpyny. IlijyniTku mparHyTh BU3HAHHS, NMPUAHATTSA Ta
JOBIpH 3 OOKY POBECHMKIB, BOHU CXMJIbHI BIJIKUJATH TOTOBI PIllICHHS, 3aPOIIOHOBaHI
JOPOCIIMMH, Ha KOPUCTh BIacHUX. Lle cTBOpIO€ SIK BUKJIMKHU, TaK 1 MOKJIMBOCTI IS
PO3BUTKY 1HIIIIATUBHOCTI. 3 OJJHOTO OOKY, IyMKa OJHOJIITKIB MOKE OyTH MOTY>KHUM
CTUMYJIOM 110 Aii (Hampukiaa, OakaHHA OpraHi3yBaTH CIIJIbHY CIIpaBy, 100
3aBOIOBATH aBTOPHUTET). 3 1HIIOr0 OOKY, CTpax HE BUIMPABIATH OYIKyBaHHS Tpymnu ado
OyTH BIIKMHYTHUM MOXE Mapali3yBaTu iHimiaTuBy. [ pynoBa mpo€ekTHA IiSATIBHICTH Ha
ypOKax TEXHOJOTIH CTa€ B IMOMY Billl 0COOJMBO €(EKTUBHOI, OCKIILKH JO3BOJISIE
peanizyBaTtd MoTpedy B CIHIUJIKYBAaHHI, PO3MOIIIMTH POJIl, HABUUTUCA Y3TOJKYBaTH
BJIACHI 1HTEpECHU 3 IHTepecaMu KoMaHu. JoCIIKeHHS MIITBEPIKYIOTh, 0 B IIbOMY
BIIll 3pOCTA€ 3AATHICTH A0 JIAEPCTBA, 10 HAJUXAHHS OJHONITKIB Yepe3 MPOAKTUBHY
MOBEJIIHKY Ta MO3WUTHUBHI Aii [4, c.112].

3HauyHUN 1HTEPEC CTAHOBUTH MHUTAHHS TMPO CTATeBl BIAMIHHOCTI B PO3BUTKY
iHimaTuBHOCTI. JlocmipkeHHs, poBeaeHe A. BoiuibHi 3 KojieraMu IijJi 4ac BHOOPY
nmoHay 1500 y4uniB BikoMm 9-17 pokiB, BUSBWJIO, IO JiBYaTa MOCIIAOBHO OTPUMYBAJIH
BHIIII OIIIHKHM 3a IITKaJIOI0 OCOOMCTICHOI 1HIIIATUBY B1Jl YUUTEIIB, HIXK XJIOMIl .ABTOPH
HE JIal0Th OJTHO3HAYHOTO MOSICHEHHS I[bOMY ()EHOMEHY, MPHUITYCKAIOUH, 1110 BIH MOXKE
OyTH NOB'A3aHUM SIK 13 peaJIbHUMU BIIMIHHOCTSIMH B OBE1HIII, TaK 13 0COOJIMBOCTSIMU
CIPUIHSATTS Ta OIIHIOBAHHS BUUTEIISIMU.

[Hme nocmimkenss, nposeaeHe /. [lananToH1y, mokasaso, 10 cTaTh Ta COlIaJIbHO-
€KOHOMIYHMI  CTaTyC BHUSBWJIMCS 3HAUyMIMMH  (aKTOpamu I1HAUBITYyaIbHHUX
BI/IMIHHOCTEH Yy HAaMNoOJIETJIUMBOCTI MiJ 4Yac [IsUIbHOCTI, XO4ya BIUIMB BIKY Ha
IHILIATUBHICTh y [1i Takok OyB miaTBep/pkeHuil. lle Bkazye Ha HEOOXIIHICTH
BpaxyBaHHS T€HJIEPHOTO ACMEKTY MPHU OpraHizauii NPOEKTHOI IIsIIbHOCTI, CTBOPEHHI
YMOB I peaiizallii iHIiaTUB SK XJIOMIliB, TaK 1 JiBYAT, 3 YpaxyBaHHIM iXHIX
IHIUBITyIbHUX CXWJIBHOCTEW Ta iHTepeciB. Crapmmii mkiasHuiM Bik (15-17 pokiB)
3HAMEHY€E TIePeXiJl 0 PAHHBOI FOHOCTI - MEePIOy, KOJIM MPOBITHOIO AISUIBHICTIO CTa€
HaBUYaJbHO-TIpOdeciiiHa, a ICHTPOM yBaru - )KUTTEBE Ta MpodeciiiHe caMOBU3HAYCHHS.
Sk 3a3HaYArOTh TOCIIITHUKH, 1HIIIATUBHICTh Y IIbOMY Billi HA0yBa€ O1IbII BUPAKEHOTO
3B'SI3Ky 3 MauOyTHIMU IIsiMU. CTapIIoKIacCHUKK 3/1aTHI IO CTPaTeridyHOTO
MJIaHYBaHHS: BOHU JOCIDKYIOTh YHIBEPCUTETH Ta CTIELIAIBHOCTI, 1HILIIOIOTH 3yCTpivi
3 KOHCYJIbTAHTaMH, BIJIBIAYIOTb OCBITHI SIpMapKu, 100 yXBaJIUTU OOIPYHTOBAHE
pilIEeHHS PO CBOE MalOyTHE. [HIIIaTMBA CTAPIIOKIACHUKA CTAa€ OUTbII BUOIPKOBOIO Ta
YCBIJIOMJICHOIO: BIH TOTOBMHM BKJIQJIaTH 3yCWJUIS B Ti BUAM MAISUTBHOCTI, SIKI BIiH
CIpHiiMae sIK 3HAYYIIl AJis BJIACHOTO PO3BUTKY Ta MalOYyTHBOI Kap'epu. YUHI bOTO
BIKY 3/1aTH1 HE JIUIIE BUKOHYBATU MPOEKTH, aJIe 1 CAMOCTIMHO 1HIL1IOBaTH CTBOPEHHS
MIATPUMYIOUHMX CIUJIBHOT CEpel OJHOJITKIB, HAMPUKIIAJ, OPraHi30ByBaTH TPYIH
B32€EMOJIONIOMOTH JUISI MIATOTOBKU JIO ICIIUTIB, Je¢ AUIATHCS pecypcamMu, TEXHIKaMU
penakcariii Ta miaTPUMYIOTh OJTUH OJTHOTO.

Oco0a1MBO Ba)KJIMBUM aCIIEKTOM PO3BHUTKY 1HILIIATUBHOCTI B CTAPIIOMY IIKUTEHOMY
BiIli € 1i TICHU# 3B'130K 13 KpeaTuBHicTIO. Jlocmimkenus A.C. XKapikoBoi, mpuCBSIUCHE
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CHIBBITHOIIEHHIO 1HII[IATUBHOCTI Ta KPEAaTHUBHOCTI, BUSBWJIO BIKOBY JUHAMIKY IHX
3B'S3KIB: Y CTapIIOMYy IIKIIBHOMY Ta CTYAEHTCHKOMY BIIll TApaMeTPH 1HIIIaTUBHOCTI
JEMOHCTPYIOTh 3HaUYIIl KOPEJSIii 3 MOKa3HUKaMH KpeaTuBHOCTI. Lle o3Hauae, mo B
IOHAITLKOMY BIIll 1HII[IaTHBa BCE YacTillle HaOyBa€ TBOPUYOTO, MEPETBOPIOBAIIBLHOTO
XapakTepy, COPsIMOBYEThCSI HE TPOCTO HA JOCATHEHHS METH, 4 Ha CTBOPEHHS HOBOTO,
OPUTIHATIBLHOTO MPOIYKTY. Y POKH TEXHOJIOT1H, 0COOIMBO 3 BAKOPUCTAHHIM Cy4aCHOTO
obyiaiHaHHA Ta NUQPPOBUX THCTPYMEHTIB, HAAAIOTh JJIA IILOTO IIUPOKI MOYKJIMBOCTI,
JI03BOJISIIOYH CTApPIIOKIACHUKAM PeaTi30ByBaTH CKIIAIHI TBOPYI 3aTyMH.

['muboke  mOCHi/PKEHHS  HABYAJIBHOI  1HIMIATUBHOCTI Ta  CaMOCTIMHOCTI
crapmokiacHukiB (15-17 poki) Oyno mpoBenene O.B. UyniHoBoro 3 Kojieramu B
pamMKax TeHETHKO-MOJEIIOBAILHOTO €KCIEPUMEHTY . ABTOPU MOCTaBWJIM 3aBIAaHHS
MPEJCTAaBUTH 1HIIIATUBHE Ta CaMOCTIiiHE HaBYaJIbHE MOJCIIOBAHHS SIK HaWBHUIIE
MO>KJIUBE JOCATHEHHS 1IbOTO BIKY. AHaJII3 B1JI€03AMKCIB YPOKIB, TUCbMOBUX POOIT Ta
(dhoKyc-TpyH 3 YUHTEISIMH J03BOJIUB 3pOOWTH BaKIMBI BUCHOBKH. BusiBriocs, mo 3a
YMOBHU TMONEPEIHBOIO HABYaHHS, IMOOYJIOBAHOTO HA TNPHUHIMIAX HaBYAIbHOI
nisbHOCT1 (32 cuctemoro EnbkoHina-/laBu0Ba), y4HI CTapiioro MIKUIBHOTO BIKY
3/1aTHI CAMOCTIHHO BUHAXOUTH Ta aHAJII3yBaTH 3aCO0U MOJCITIOBAHHS, HCOOX1THI JJIsI
¢ikcamii NpUXOBaHUX MPEAMETHUX BITHOIIEHb, @ TAKOXK MEPETBOPIOBATH MOJEIIb,
YTPUMYIOUH TPOOJIEMY MPOTATOM Yacy, HEOOXIAHOTO ISl i po3B's3aHHA. Y IOMY
BUIIAJIKy HaBYaJIbHA MOJIEIh HAOyBa€ pUC JOCIHITHUIIBKOI MOJIENI, CTAl0OYU HE JIUIIE
3acoboMm (pikcanli 3HaHb, a ¥ CIIOCOOOM BUPAXXEHHS BJIACHOTO PO3YMIHHA, 3aCO000M
KOMYHIKaIlii.

Oco0MBO TMOKA30BUM Yy 1IbOMY JOCJTIPKEHHI € CIOCTEPEKEHHS 3a 3MIHOKO
CTaBJICHHS CTapIIIOKJIACHUKIB 710 ""HaB's13aHOi" 1HIM1aTUBU. Koo BUnTE1, BiIUyBaOUH
OlNbIlly BIEBHEHICTb, IMOYAJIM HAJABATH Y4YHSIM OUIbIIE CBOOOAM Yy CTBOPEHHI
HaBYaJbHOI MOJENi, JAEsKl CTaplIOKJIACHUKHM BiJpearyBajid NacUBHICTIO. Bonu
BIIUyBAJIM IITYYHICTh CUTYAIlll: iM HIOM AaBajid CaMOCTIMHICTh y po3poOlll mpaBui,
ajyie BCl Marepiainu (KOpOOKM 3 BUPI3aHUMH MAMipIsiIMU TOIO) Oy BXKe Hamepen
MiArOTOBIEH! BunTesieM. Lle ycBimomiieHHs "KepoBaHOi" 1HINIATUBY TPU3BOAMIO 0
TOTO, IO Yy4YHI MepecTaBajyd NPOIMOHYBaTH HOBI 1€l Ta HE MparHyjid TOYHO
JOTPUMYBATUCS TIPaBWJI, OCKUIbKH pe3yibTaTu Oyiu Bke Hamepen Bigomi. llei
(deHOMEeH € HaJ3BUYalHO BaXJIMBUM JJIsi PO3YMIHHS PO3BUTKY I1HIIIATHBHOCTI B
CTapIIoMy MIKUTbHOMY Billl. BiH mokasye, 1110 CTapiIOKIACHUKU CTalOTh YyTIWBUMHU
710 CIPaBKHBOI, @ HE yJaBaHOi cy0'ekTHOCTI. BoHn motpedyroTh He 1110311 BUOODY, a
peanbHOI MOMIJIMBOCTI BIUIMBATH HAa 3MICT, MIPOLIEC 1 pe3ybTaT AisbHOCTI. [HilIaTuBa
CTapIIOKJIACHUKA BUMAarae MpoCTOpy ISl CIPaBKHBOTO aBTOPCTBA, JI€ BiH MOXKE HE
Juiie oOUpatu 13 3alpONOHOBAHOTO, ajie i MPOMOHYBATH BiacHe OadyeHHs, sike Oyje
nouyTe Ta peajizoBane [8, c. 25].

JlocniKeHHS MiIKPECTIOI0Th BAKIIUBY POJIb YUUTENSI B PO3BUTKY 1HILIATUBHOCTI
CTapuIOKJIacHUKIB. JIyis Toro moO AO03BOJUTH YYHSIM pealbHy CaMOCTIHHICTH Y
MOJICITIOBAHHI, YYUTEh Ma€ OyTU TOTOBUM JI0 PU3UKY, IIBUIKO MUCIUTH Ha KIJbKa
KPOKIB yTepell, PO3yMITH, IO SKHUX HACTIJAKIB TMPUBEIE T€ YW IHIINE MPaBUIIO,
3anmponoHoBaHe y4dHsMmH. lle BuMarae Bim megarora BHCOKOTO PiBHSA TpodeciitHoi
KOMIIETEHTHOCTI,  pe]ieKCMBHOCTI Ta naoBipu a0 yuHiB. Ilepexinm Bim mo3uirii
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"HaB's3yBaya" TOTOBOI JIOTIKM 10 TO3WIII QacuimiTaTopa, SKAW CYHpPOBOIKYE
YYHIBCHKUM MOIIYK, € HEOOX1THOIO YMOBOIO JIJIsl PO3KPHUTTS 1HILIAaTUBHOT'O TTOTEHITIATY
CTapIIOKJIACHUKIB.

[likaBo, 1m0 AesSKl JOCHIPKEHHsI CTaBATh MiJ CYMHIB JIHIMHUN Mporpec y
PO3BUTKY 1HIIIATUBHOCTI MPOTATOM IIKIJILHOTO BIKYy. BO/UIBHI 3 KoJieramu, Beyrieped
OUYIKyBaHHSIM, HE BUSBWJIM YITKHMX BIKOBUX TEHJCHIIH y PO3BUTKY OCOOHMCTICHOI
iHiMaTUBM Ha BUOIpII yuHIB 9-17 pokiB. BoHHM MOSCHIOIOTH II€ THM, IO
BUKOPHUCTOBYBAJIM PEUTUHIOBI OI[IHKY BUUTEIB, sIKI MOTJIM MOPIBHIOBATH YUHIB JIUIIIE
B MEKax OJIHOTO KJIacy, a TAKOXK MPHUITYyCKAIOTh, 0 1HIIIaTUBHICTh MOKE PO3BUBATUCS
HE JIHIIHO, a CTPUOKOMOAIOHO, 3aJIE)KHO BiJ COIIaTLHOTO KOHTEKCTY Ta OCBITHHOTO
cepenoBuia. lle 3actepexeHHs € BaXKIWBHM IS TEIAroriB: HE CIIJ OYIKyBaTH
aBTOMATHYHOTO 3POCTAHHSA iHII[IaTUBHOCTI 3 BIKOM. Ii pO3BUTOK mOTpedye
IIJIECIIPSIMOBAHOTO CTBOPEHHS YMOB Ha KO)KHOMY €TaIli HaBUaHHS, IPUIOMY I1i YMOBH
MarOTh 3MIHIOBATUCS BIJIMIOBIIHO JI0 BIKOBUX OCOOJMBOCTEH YUHIB.

[TimcymMoByr04YM aHali3 BIKOBUX OCOOJIMBOCTEH PO3BUTKY 1HIIIATUBHOCTI B YUYHIB
OCHOBHOI Ta CTapIIOi IIKOJIM, MO’KHA BUOKPEMUTH KITIOYOBI TEHJICHIIIT. Y MOJIOAIIOMY
nipriTkoBomy  Bii - (10-12  pokiB) BiiOyBa€ThCs CTAHOBJICHHSI IEPEIYyMOB
1HIIIIATUBHOCTI: 3/IaTHICTH JI0 BpaXyBaHHS K1JIbKOX 3MIHHUX, TOTOBHICTb JI0 TPUBATIUX
3aHATHh y TIOEHAHHI 3 €MOIMHOI0 HECTaOUIBHICTIO Ta MOTPEOOI0 B CXBAJICHHI.
Cepenniit mianmitkoBuil Bik (13-15 pokiB) € CECHCUTUBHUM JJIsi PO3BUTKY COIIaIbHO
CIPSIMOBAHOI 1HILIATHBY, MOB'A3aHOI 31 CHUIKYBaHHSAM, CAMOCTBEPDKEHHSAM y TpyIi
OJITHOJITKIB, (POPMYBaHHSIM a0OCTPAKTHOTO MHCJIEHHS Ta MOYaTKOM MpO¢eciiHOro
camoBu3HaueHHsd. Crapmmid wmkubHUI BiK (15-17 pokiB) XapakTepusyeTbes
MOrTUOJICHHSIM 3B'SI3KY 1HILIATUBHOCTI 3 JKUTTEBUMHU TIJIaHAMU, PO3BUTKOM 3/1aTHOCTI
JI0 CTpaTeriyHOro IUIaHyBaHHS, TIOCWJICHHSM 1i TBOPUYOTO KOMIIOHEHTAa Ta
BUMOTJIMBICTIO JI0 CITPaB>KHbOI, a HE YJIaBaHO1 Cy0'€KTHOCTI.

JUisi menaroridyHoi MpakTUKH, 30KpEMa Ha YpOKaxX TEXHOJIOTIH, e O3Haydae
HEOOXITHICTh AU(PEPEHIIIOBAHOTO MIAXOMy O OpraHizaiii MPOEKTHOI IiSIILHOCTI.
JIJist MoJoAIIMX MATITKIB BKJIMBO CTBOPIOBATH CHUTYyAIlll YCIMiXy, MiATPUMYBaTH
OyIb-sIKl TIPOSIBH CAMOCTIMHOCTI, TIPOMOHYBATH MPOEKTH 3 YITKOIO CTPYKTYpPOIO Ta
3pO3YMIJTUMU KPUTEPISIMU OIIHIOBaHHA. J[Js cepelmHiX MiAITKIB — aKIeHTYBaTH
COIIAJIbHY 3HAYYIIICTh IMPOEKTIB, 3a0XO0UyBaTU TPYNOBY pPOOOTY, JIJAEPCTBO,
obroBopeHHs iaei. [l cTapIIOKIAaCHUKIB — HaJaBaTH MaKCHUMalbHY CBOOOIY Y
BHOOpI TeMH, 3aco0iB 1 ¢hopMu peaiizallii MPOEKTY, 3a0X0UyBaTU JOCIITHUIILKUI
MJIX17l, CTBOPIOBATH YMOBH JIJIsI TIPE3CHTAIlll pe3yJIbTaTIB Yy pealbHOMY, a HE JIUIIE
HaBYAJbHOMY KOHTEKCTI (HANmpHUKJIaJd, Ha MIKUIbHUX YW MO3alIKUIBHUX KOHKYpCax,
BHUCTaBKax, y rpomazi). Jlumie 3a Takoro BIKOBOTO MiAXOJYy MPOEKTHA isIbHICTh
3MOKE€ CTaTH CHpPaBXHIM 3acO000M aKTHUBI3allli CyO'€éKTHOI MO3WIli Ta PO3BUTKY
1HILIaTUBHOCTI YYHIB.
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CTYAEHTCBKI HAYKOBI JOCJJIIIKEHHA SAK
IHCTPYMEHT ®OPMYBAHHS MPO®ECIHHOI
KOMIIETEHTHOCTI JIIKAPA

Haymenko Ouabra MukoJiaiBHa

Kanmunar mequuanx Hayk, PhD, notent 3BO kadeapu qutsunx iHQEKIiHHIX
XBOPOO

Binnunpkuil HarfioHansHUM MequaHUHN yHIBepcuTeT iMmeHi M.1. [Tuporoga,
Binnuns, Ykpaina

Hemunmun Apociaas MuxanaoBu4

PhD, acuctenT xadenpu 1utsuux iHQEKIITHUX XBOPOO

Binnuupbkuii HarfioHanbHUN MenuuHuil yHiBepcuTeT imeH1 M.I. TTuporosa,
Binnuis, Ykpaina

Hikyabuenko Ouier BosioaumupoBuy4

acuCTEeHT Kadenpu AUTIYUX 1HOEKIIHHUX XBOPOO

Binnuupbkuii HarfioHanbHUN MenuuHuit yHiBepcuTeT iMeH1 MLI. TTuporosa,
Binnuis, Ykpaina

[HdekiitHl  3aXBOPIOBaHHS 3QJMILAIOTBCS OJIHIEID 3 TNPOBIIHUX NPHYMH
3aXBOPIOBAHOCTI Ta CMEPTHOCTI AUTSAYOTO HaceleHHS y cBiTi [1]. TlocTiiiHa mosiBa
HOBUX 30y/JHHKIB, 3pOCTaHHS aHTUO10TUKOPE3UCTEHTHOCTI, 3MiHA KIIIHIYHUX MPOSIBIB
iH(]eKIii, a TakoX BUKJIMKH, TOB’S3aHlI 3 TaHJAESMISIMHA Ta BIMCHKOBHMH IISIMH,
BUMAraroTh BiJ] MalOyTHIX JIIKapiB HE JIMIIE€ TPYHTOBHUX KIIHIYHUX 3HAHb, a U
c(hopMOBaHOTO HAYKOBOTO MHUCJEHHS [1, 2]. ¥ 1IbOMy KOHTEKCTI paHHE 3aTy4eHHS
CTYJIEHTIB JI0 HAyKOBO-JOCTIAHOI MISUTbHOCTI Ha Kadenpi IUTAYMX 1HQPEKIIHHUX
XBOpOO € BaxIMBUM eTaroM (popmyBaHHS (axoBOi KOMIIETEHTHOCTI, 3JaTHOCTI 0
aHaii3y KJIIHIYHUX BUNAJKIB, OLIHKH JIOKAa30BOi Oa3M Ta BIPOBAKEHHS CY4YaCHHX
MIDKHApOJHUX PEKOMEHIalllil y MpakTuky [3, 4].

Merta poOOTH: TIpeACTaBUTH JAOCBIA  oOpradizauii Ta (yHKUIOHYBaHHS
CTYJIEHTCHKOTO HAayKOBOTO TIypTKa Kadenpu AUTIYMX I1HPEKUIHHUX XBOpPOO SIK
1HHOBALIMHOTO OCBITHBOT'O IHCTPYMEHTY M1JTOTOBKH CYy4acHOTO JIiKapsl.

Kadenpa nutsunx iHQeKitHUX XBOPOO Ma€ yHIKaJIbHI MOKIIUBOCTI JIJIs HAYKOBO1
poOOTH CTYIEHTIB 3aBISKH: BEIUKIM PI3HOMAHITHOCTI KJIIHIYHMX BHIIQJKIB;
MOETHAHHIO KJIIHIYHUX, JA0OPATOPHUX Ta €MiAEMIONOTIYHUX aCIeKTIB; aKTyaJIbHOCTI
TEMaTUKU (TOCTpl KHUIIKOBI 1H(MEKINi, BIpyCHI TEMaTUTH, PECHIpaTOpHi BIPYCHI
inpexmii, COVID-19, kip, meninrityu, cerncuc). CTyIeHTH 3aIy4atOThCs J0: OTJISITY
TMAIEHTIB; OIIHKK €(DEKTUBHOCTI JIIKyBaJIbHUX IT1IXO/1B; IOPIBHSIHHS HAIIIOHAIBHUX 1
MDKHAPOJIHUX KINHIYHUX PEKOMEHJAllli; IIArOTOBKM OIVIAIB JITepaTypu Ta
KJIIHIYHUX BUMNAIKIB.
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CTyaeHTChbKHII HAyKOBUM TypTOK Ha Kadeapl IUTAYUX 1HQEKUIHHUX XBOPOO
BUCTYIA€ TEPIIOI OPraHi30BaHOIO IUIATHOPMOIO MJisi «BXOJDKCHHS» CTY/JCHTA B
HayKy. @DOpMyBaHHS HAYKOBOI KOMIIETEHTHOCTI CTYACHTIB 3A1CHIOETHCS TTOETAITHO Ta
IPYHTYEThCS. Ha TMPUHIUIAX JTOOPOBUILHOCTI, HACTABHUIITBA Ta IMOCTYINOBOIO
YCKJIaAHEHHS HaykoBuX 3aBaanb [3]. Ilepmmid eram — MOTHBALIHO-
opieHTaniiinuii — nepenbayae 3aayyeHHs CTYACHTIB 10 pOOOTH HayKOBOI'O T'ypTKa
Ta (QopMyBaHHS CTIMKOi MOTHBAIli /10 HayKoOBOi misuibHOCTI. JIpyrmi eram —
aJanTaniiHo-HABYAJIbHMH — CIpsSMOBAaHUK Ha 3aCBOEHHS 0a30BHX HAyKOBHX
HaBHYOK, 30KpeMa MOIITyKY Ta aHaJi3y MeIUIHO1 JliTepaTypu, popMyBaHHS KITIHITYHOTO
1 HAyKOBOTO TUTAHHS, PO3YMIHHS MPUHIUIIB JOKA30BOI MEIWIIMHH Ta CTPYKTYpH
HayKoBUX Te3. HaBuanHs peanizyeThcs y ¢opMi KIIHIYHUX po300piB, «journal club
Ta aHami3y KIHIYHUX KeiiciB. Tperiii etam — aHAJITHYHO-IOCHITHUIbKUAN —
BKJIIOYa€ BHOIp aKTyalbHOI Ta MPAKTUYHO 3HAYYIOI TEMH JOCIIKEHHS CIIUIBHO 3
HAayKOBUM KEpPIBHUKOM, aHaJ3 KJIIHIYHUX BHUIIQJIKIB, CUCTEMATH3Allll0 OTPUMaHUX
naHux 1 ¢opmyBaHHS poOoumx Timore3. [l KepiBHUIITBOM BHUKIIAJgadya CTYACHT
OMAHOBY€ €JIEMEHTU CTATUCTUYHOI OOpOOKM pe3ysbTaTiB 1 HABUYKU KPUTHYHOTO
aHanizy. UerBepTuili eranm — npe3eHTALIHO-KOMYHIKATUBHUH — TIOJSTAE Y
MIJITOTOBI]l HAYKOBOi JOMOBiAlI Ta Te3 BIAMOBIIHO JIO BHUMOTI KOH(MEpEHIIiH,
(dbopMyBaHHI JIOTTYHOT IIPE3EHTAIlli Ta PO3BUTKY HABUYOK YCHOT'O HAyKOBOTO BUCTYILY.
BaxxnmuBUM KOMIIOHEHTOM € BHYTPIIIHE OOTOBOPEHHSI Ta METOAMYHUN CYNPOBIJ Ha
3acigaHHsax ryptka. [I’aTuii eran — pediekcMBHO-IepCIeKTUBHUN — miepeadaydae
aHalli3 pPe3yJbTaTiB HAYKOBOI MISJIBHOCTI, OIIHKY CHJIBHHMX CTOPIH 1 BH3HAYCHHS
HampsiMIB  MOJAIBIIOI0 po3BUTKY. HaiOuiblmn ycmimHi  CTYJEHTChKI  poOOTH
PEKOMEHYIOThCA 10 y4acTi y BeeykpaiHebkiil cTyaeHTChKi koHbepeHuli «Ilepmimii
KpPOK B HAyKy».

[Insgx cTyaeHTa BiA y4acTi y CTYACHTCHKOMY HayKOBOMY TYPTKY J0 BHUCTYIy Ha
YHIBEPCUTETChKIN KOH(EepeHlli € MoeTamHuM mpouecoM (opMyBaHHS HAyKOBOI,
KJIIHIYHOT Ta KOMYHIKAaTUBHOI KOMIETeHTHOcTel. Taka Mojenb 3abesneuye
CUCTEMHUH MIIX1 10 MIATOTOBKA MalOyTHIX JIiKapiB, 3[aTHUX JI0 HAYKOBOT'O aHAII3Y
Ta e()eKTUBHOT pOOOTH B YMOBAX Cy4aCHUX BUKJIUKIB 1H(EKIIHOT MaToIorii.

Jlnst omiHKM Ta 00Ky poOOTH CTYyJIEHTa y CKJIaJll HAyKOBOTO TypTKa Kadeapa
TUTSYNX 1HQEKIMIHHIX XBOpoO po3poluia 1HAMBIAyaIbHE CTYJIEHTChKE MOPTHOIIIOo

(puc.1)
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BIHHHIBKHIT HAITOHAIBHHI MEIHYHHI YHIBEPCHTET IMEHI M.L [IHPOTOBA
Kadeapa anraumyx inpexuiiinnx xsopod
CTYJEHTCBKE HOPT®OIO
TIpiasuue, '8, 1o GaTBKORL:
DaKyasTeT:
Kype: Ipyna:
Haguanuunii pix / cemectp:

1. Oaiuniadu ma xongey il (2 0p

Hazga 3axoay

Dopma yuacti

IMpu3zose Micue / yuacts

Hasea nyGaikauil (apyxosana pobora)

Humacpakenu/napaxosano 6ame

o [lpusose micue y secykpaincsknx / Moxuapoauux saxonax — 10 6axis
o YHacTs ¥ BOCYKPalHCHXIX | MUKHAPOHIX 3ax01ax — 8 Gaain

o [lpuH3oBe MicHC B YHIBCPCHTCTCHXHX 3ax05ax — 9 Ganis

o V4acTh B YHIBCPCHTCTCBLKNX 3ax0axX — 6-7 Gaais

2. Podoma na xaghedpi ma nayxoea dinasnicms

HepryBaHug 3 BUKIaIR4CM Hara mymme

Jara nymEe

It dopyn poborn (Bxazarn)

[Miarscpaxcsns/ Hapaxosano Gams

o Vaacts y poboti kmimmunx xadeap, HIAP — 4-5 6axin

3. Hasuaasno-semodunna dinasnicms

Haousi marepiany (BKasaTH)

MyasTimeiinnii KOHTCHT (BxazaT)
b hopuu poboti (Bkazari)

[iarscpukcsns Hapaxosano Gams

o Haouni MaTepa, MyasThseianil konrent — 1-3 amm
4. Midcymox ma niomeeponcenns suxradana

Hapaxogano Game:

I1Ib suxnazava:

Mporoxon zacizanmn xadeapn: = = - =

hanme: ~ ~ Hara:

Puc.1 Crynentcrke noptdosiio [BiaacHa po3poOka aBTOPIB]

TakuM YUHOM, CTYACHTCHKUW HAYKOBUU T'YpPTOK Kadeapu IUTAYUX 1HQEKUIHHUX
XBOpoO € edeKkTUBHOW (GOpMOI0 opraHizaiii HayKOBO-IOCTIIHOT pOOOTH, 1110
3a0e3nedye moeranHe (opMyBaHHS y MallOyTHIX JIIKapiB HAYKOBOTO MHCIICHHS,
KJIIHIYHOTO aHajli3y Ta KOMYHIKaTUBHUX HABUYOK, HEOOXITHUX JJI POOOTH B yMOBax
Cy4JacHHUX BHUKIHMKIB  1H(eEKIIHHOI  marosorii. IloenHaHHS  HacTaBHUIITBA,
MPaKTUKOOPIEHTOBAHOTO HABUYaHHS, POOOTH 3 JI0Ka30BOIO 0a30i0 Ta CHUCTEMH
1HUBIyIBHOTO CTYJIEHTCHKOTO TOPT(OII0 Cchpusie TMIIBUIIEHHIO MOTHBAII]
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CTYICHTIB, SIKOCTI iX HAYKOBHX POOIT 1 TOTOBHOCTI JO BIPOBAKEHHS CYYaCHHX
KJIIHIYHUX peKOMEHIAIINA Y TPaKTUYHY JIsJIbHICTb.

Cnucok BUKOPHCTAHOI JiTepaTtypu

1. World Health Organization. Guidelines on the clinical management of infectious
diseases in children. — Geneva : WHO, 2022.

2. Smith J., Brown K. Undergraduate research in medical education. — London :
Academic Press, 2021.

3. Chen L., Wang Y., Smith R. et al. Student engagement in clinical infectious
disease research // Medical Education Online. — 2023. — Vol. 28, Ne 1.

4. Epstein R. M. Assessment and clinical reasoning in medical education // New
England Journal of Medicine. — 2007. — Vol. 356, Ne 4, — P. 387-396.
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MIKJIUCHUIIJITHAPHUHA TIIXIJ Y BUKJIAJTAHHI
JTUTAYNX IHOEKIIMHUX XBOPOB IK OCHOBA
®OPMYBAHHS KJITHIYHOT'O MUCJIEHHS
MAUWUBYTHBOT' O JIKAPSI

Hesroaa Ipuna IBaniBHa

JIOKTOp MEIUYHUX HAyK, Tpodecop, 3aBiayBad Kapeapu IUTIINX 1HPEKIIHHUX
XBOPOO

BinHunpkuii HarfioHATBHUN MenuuHUM yHiBepcuTeT iMeH1 M.I. [Tuporosa,
Binnuis, Ykpaina

Onogpiituyk Osnena CepriiBHa

Kangunat menquunux Hayk, PhD, nonient 3BO kadenpu qutsauux iHPeKmitHux
XBOPOO

BinHunpKkuii HarfioHATBHUN MeTUuUHUM yHiBepcuTeT iMeH1 ML.I. [Tuporosa,
Binnuis, Ykpaina

CraniciaBuyk Jlapuca MuxaisiiBHa

Kangunat menquunux Hayk, gomeHT 3BO kadenpu qutauux iHQEKmiitHuX XBopoo
BinHunpkuii HarioHATBHUN MeTuuHUM yHiBepcuTeT iMeH1 ML.I. [Tuporosa,
Binnuis, Ykpaina

CyvacHa nutsiya 1HQEKTOJIOTIS € OJTHIEI0 3 HAWOUIBII KIIHIYHO CKIIATHUX rajgy3ei
MEJIUITMHH, 110 3yMOBJICHO MOJTIETIONOTIYHICTIO 1H(HEKI[IHHUX 3aXBOPIOBaHb, BIKOBUMHU
OCOOJIMBOCTSIMU IMYHHOI BIJMOBiJIl Y AIT€H, BUCOKMM PU3UKOM IIBUIKOTO PO3BUTKY
YCKJIQJIHEHb Ta KOoMopOigHoi marojorii [1]. ILle Bumarae Bijg mMaiOyTHBOTO JHKaps
3IaTHOCTI 10 1HTerpauli 3HaHb 3 (PyHIAMEHTaJbHUX, KIIHIYHUX 1 MPOPUIAKTUUYHUX
TUCIUIUTIH [2]. ¥V 3B 3Ky 3 UM MDKIUCUUIUTIHAPHUMA MIAXIJ Y BUKIaJaHH] AUTSIYUX
1HQEeKIIHHUX XBOPOO pPO3IIIANAETHCA SK KIIOYOBUM 1HCTPYMEHT (POpMyBaHHS
KJIIHIYHOTO MUCJIEHHS Ta Npo(eCIMHNX KOMIIETEHTHOCTEHN CTYI€HTIB-MeIUKIB [3].

Merta pobotu: OOrpyHTYBaTH JOIIIBHICTh 3aCTOCYBAHHSI MIKIUCIUILIIIHAPHOTO
MIIX0y Y BUKIAJaHHI AUTSYMX 1H(QEKIIHHUX XBOPOO Ta MPOJAEMOHCTPYBATH MOro
peatizalliro Ha MPUKIIAJl KITHIYHOTO KeHcy.

MiKIUCIMIUTIHAPHUHN MAXIT Y MEAUYHINA OCBITI Iepeadadae IHTETpallilo 3HaHb,
YMIHb 1 HAaBUYOK, OTPUMAHUX TiJ] Yac BUBYEHHS (PyHIaMEHTaIbHUX Ta KIIHIYHUX
JTUCHUIUTIH, 3 METOK KOMIUICKCHOTO PO3YMIHHS IATOJOTIYHUX TiporeciB [4, 5].
Buknaganas qutsdux iHGEKIIHHUX XBOPOO TICHO ITOB’sS3aHE 3: MIKpOOIOJIOTi€l0 Ta
BIpYCOJIOTi€l0 (BIACTUBOCTI 30YyTHWKIB, MEXaHI3MHU IaTOT€HHOCTI); IMYHOJIOTIEO
(BiKOB1 0COOJMBOCTI IMyHHOI BIJIMOBI/l, IMyHONATOJIOT14YHI CTaHMU); ATO(1310JI0T1€I0
(MexaHi3MHU 1HTOKCHKaIlIli, JIUXOMaHKHU, OPraHHOi AucyHKIii). OcobivBe 3HAUEHHS
Ma€ MDKIUCHUIUTIHApHA B3a€EMOJIS 3: TealaTpiero (OI[IHKA COMATUYHOTO CTaHy
JTUTUHU); HEBpoJoriero (HelpoiHdekuli, CyJOMHUN CHHIPOM); IYJIbMOHOJOTIEIO
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(mTHEBMOHI1, pecripaTopHi 1H(PEKIIIT); raCTPOCHTEPOJIOTIE (TOCTP1 KUIIKOBI IH(EKIIT,
TeNaTUTH); PEaHIMaTOJIOTIEO (CETCUC, IHPEKIIHHO-TOKCUYHHM ITTI0K); €I1JIeM10JI0T1E0
Ta TPOMAJICBKUM 370pOB’AM (aHalli3 MIIAX1B Mepeaayl iH(EeKIii; oliHKa crajaxiB Ta
KOHTAKTIB; BaKIIMHOMIPO(1JIaKTHKA; 1HPEKIIHHUN KOHTPOJIb Yy CTalllOHapax).

Peanizariisi MDKIUCHMIUTIHAPHOTO MiAX0AY Ha Kadeapl AUTSYUX 1HGEKIIHHUX
XBOPOO 3/IIMCHIOETHCS MIJIAXOM KIIIHIYHUX PO300pIB BUITAJIKIB, aHAJI3Y CUTYaIlIMHUX
3a/1ay, MpoOJIEMHO-OPIEHTOBAHOTO HABYaHHS, 1HTEIPOBAHUX TEMATHYHUX 3aHATH 1
CaMOCTIHHOT pOOOTH CTYAEHTIB 13 MbKIUMCUUIUIIHApHUM (GokycoM. [lpuknagom
1HTerpaii MUKIUCIUIUIIHAPHOTO MIAXO0AY MOXe OyTh po30ip KIIHIYHOTO Keicy
HOBOHAPOKEHOT0 XJjiomuuka, 10-i 0OM >KUTTSA 3 MPOJOHTOBAHOIO KOBTSHHIICIO,
rernaToCIICHOMETali€l0, TeMOpPariYHUM CHHIPOMOM Ta O3HAKaMH YpaKeHHS
LEHTPAJIILHOI HEPBOBOI CUCTEMHU.

Ha nepmioMy eramni CTyA€HTH 31MCHIOIOTh NMEPBUHHY OIIHKY CTaHy AWTHHH 3
BUKOPHCTAHHSM CHHJIPOMAJIBHOTO IMiIXOMy, IO IHTETPYE 3HAHHS 3 HEOHATOJIOTIi,
HEBPOJIOTi, eAlaTpii, raCTPOCHTEPOJIOTIT Ta FeMaTOJIOT1 Ta HA0YBaIOTh BIAMOBIAHUX
KOMIIETEHTHOCTEH (3/1aTHICTh OI[IHIOBATH 3araJIbHUN CTaH HOBOHAPO/KEHOTO, BMIHHS
BUJIUIATH KJIIHIYHI CHHIPOMHU, TOIIIO)

Ha erani ¢opMyBaHHS KIIHIYHOI TiMOTE3W MPOBOAUTHCS JudepeHiliina
JIarHOCTHKa MDK  BHYTpilIHbOYTpoOHUMHU  iHbekmisimu  TORCH-koMmiiekcy,
HEOHATAJIBLHUM CEIICUCOM Ta FeMOITHYHOI0 XBOPOOOI0 HOBOHApOIkeHoTO. Lle cripusie
PO3BUTKY JIOTIYHOTO KIIIHIYHOTO MHCJEHHS Ta HABUYOK MDKJIUCIUILIIHAPHOTO
aHaii3dy, IHTETPYIOUM 3HAHHS JAUTSYMX 1HQEKUIHHUX XBOpoO, axkymepcrsa 1
TIHEKOJIOT1i, HEOHATOJIoTii, HeBpojorii Ta QopMye BMIHHS  CTBOPIOBATH
nudepeHIIiHUNA psI.

[Inan oOcTexxkeHHA BKJIOYae JabOpaTOpHi, MOJEKYJISIPHO-TEHETHYHI Ta
IHCTPYMEHTaJIbHI METOIM JOCHIDKEHHsS, 1[0 I1HTErpye 3HaHHA 3 O10ximii,
MIKpOO10JIOT1i, IMYHOJOTIi, JIa0OpaTOpPHOi MEAUIMHU Ta IHCTPYMEHTAIbHOI
TIarHOCTUKH. [HTepmnpeTallisi OTpUMaHuX pe3yJbTaTiB JO3BOJISE BCTAHOBUTH J1arHO3
BPOJ/KEHO1 TEeHepasIi30BaHOl ITUTOMeranaoBipycHoi iHdekii. CTyaeHTn HalOyBaloTh
BMiHb OOMpATH aJIeKBaTHI JaOOpPaTOPHI Ta THCTPYMEHTAJIbHI METO/IH, IHTEPIIPETYBATH
ix pesynbratu. [lomanbpiie OOTOBOpPEHHS JIKYBaJbHOI TaKTHKU, peadUTITAI[iiHOTO
CynpoBOAy Ta TMpOPUIAKTUYHUX 3aXOAiB (opMye y CTYIEHTIB 3JaTHICTh O
KOMILJIEKCHOT'O BEJICHHS MAIlIEHTA, TUIAHYBAHHSI MOHITOPUHTY Ta MEJIMKO-T€HETUIHOTO
KOHCYJIbTYBaHHS CIM’i, YOMY CIpHUSi€ 1HTerpauis IWTA40l HEeBPOJIOrii, meiaTpii,
peadumiTaiitHOT MEIUIIMHU, CYPAOJIOTii, MEAMKO-T€HETUYHOIO KOHCYJIbTYBaHHS Ta
3acaj Npo(LIaKTUYHOT METUIIMHH.

TakuM 4MHOM, MDKIUCHUTUTIHAPHUM TMIIX1]] Y BUKIIAJaHH] JUTAYUX 1HPEKIIHHUX
XBOpOO € HEOOX1HOW YMOBOIO IMIJATOTOBKM CY4YacHOTO JiiKaps. [HTerpaiiis 3HaHb 3
byHAaMEHTANbHUX, KITHIYHUX Ta NPO(UIAKTUYHUX JTUCHUILIIH cripusie GopMyBaHHIO
KIIIHIYHOTO MHUCIICHHS, MpodeciiiHOol BiAMOBIAAIBHOCTI Ta TOTOBHOCTI JI0 MPUUHSITTS
OOTPYHTOBAHMX KIIIHIYHUX DillIeHb. BIpoBa/KEHHS MDKIUCIUIIIIHAPHUX METOJIIB
HaBYaHHS MIIBHINY€E €(EKTHBHICTh OCBITHHOTO IPOIIECY Ta BIJAMOBIAAE CYYaCHHM
BUMOTaM MEINYHOI OCBITH.
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COHIAJIBHA IHTETI'PAIIA SIK CKVIALOBA ITPOLHECY
COHIAJIIBANII AITEU 3 OCOBJIMBUMMU OCBITHIMUA
IHOTPEBAMMU

Ouairiauk I'auaa MuxaisiiBHa
Kanauaar negarorivHux Hayk,

JOTIEHT Kadeapu coIliaabHoi poOboTH, Ta
MEHEKMEHTY COIIOKYJIBTYPHOI MisSIIbHOCTI
TepHONMUTECHKUH HAITIOHATBHHM ITeIaroTI9HUH
yHiBepcuteT im. B. ['natioka, Ykpaina

I'maBaubka Oubra JleoniniBHa

Kanaunar negaroriyHux Hayk,

TOIEHT Kadepu OCBITOJOTII 1 MeIaroriku
3ax1THOYKpaiHChKHUI HalllOHAJbHUN YHIBEPCUTET, Y KpaiHa

InTerpariis aitei 3 0COOJMBUMHU OCBITHIMH MOTpeOaMH B CYCITLIILCTBO € BUMOTOIO
CY4YacHOCTI Ta BaXJIMBUM €TalioM y 3a0e3MeUeHH1 iXHiX npaB 1 cBo0oa. TpuBanuit yac
BOHU OyJiK 1M030aBJIeHI MOXJIMBOCTI >KUTH MOBHOLIIHHUM >KUTTSIM depe3 (i3U4uHI uu
ncuxiydl nopymeHHs. OpHak collialibHI, MOJITHYHI Ta KyJIbTYPHO-OCBITHI 3MIHU
OCTaHHIX JECSATUJIITh CIIPUYUHUIN NOTPEOy MEPETISHYTH CTAaBJIEHHS CYCHUIbCTBA J0
mofed 3 ocoOMMBUMHM TOTpebaMu W MIJKPECTMIA BaXJIMBICTh X 1HKIIO31T Ta
1HTerpatii B yci cpepu KuTTs.

ComianpHa 1HTErpamiss nepeadadae mepegady CyCHUIBHOTO — JIOCBIAY 3
ypaxyBaHHAM 1HAMBIAYaJIbHUX MOXIJIMBOCTEH 1 MOTPeO pI3HUX TPyN JITE€H, L0
3a0e3mneuye iX 3ajydeHHs 0 BCIX COI[IaIbHUX CHUCTEM, aKTUBHY Y4acTh y KIFOUOBHX
chepax KUTTS, MATOTOBKY JI0 CaMOCTIMHOTO JOPOCIOTO >KUTTS, MaKCHUMAaJIbHOI
camopeaiizailii Ta po3KpUTTA 0cOOUCTICHOrO oTeHIiany. [loBHOLIHHA iHTEerpais 1ae
JITAM MOXJIMBICTh HApiBHI 3 1HIIMMHU CHOPUMMATH 1HTENEKTyallbHI M €CTeTHYHI
I[IHHOCTI CYCHIJIbCTBA, 3aCBOIOBATH MOpPaJbHI Ta €TUYHI HOPMH B3aEMOJII MIiX
moasmu. [Ipote NOCATHEHHS LILOTO MOKJIMBE JIMIIE 32 YMOBU CTBOPEHHS HEOOXI1THUX
YMOB JIJI1 PO3BUTKY 1 BUXOBAHHS TaKHX JITEH.

CyuacHa JeMOKpaTis BUMarae BiJ JIFOAWHHA TOTOBHOCTI 1 34aTHOCTI O aKTHBHOI
y4acTi y CIpaBax CyCIIJIbCTBA 1 Iep>KaBU Ha OCHOBI MIMOOKOTO YCBIJIOMJIEHHSI CBOIX
mpaB 1 OOOB'S3KIB, ceOe¢ SK TMOBHOINPABHOTO WIEHA COIIANBHOI CHIJIBLHOTH,
rpoMajsiHiHa cBoe€i kpainu. Lli mploputetH mnependavaroTh OpIEHTAII0 Ha
BIJIDOJIPKEHHS HAIlOHAJIBHOI TIAHOCTI, NATPIOTU3MY W TPOMAASHCHKOI 3pIIOCTI
0COOHUCTOCTI, 110 BKIIOYAE OCBIYEHICTh Ha PiBHI KPaIIMX CBITOBHUX 3pa3KiB, TyMaHI3M,
IYXOBHICTb, [IJOBUTICTh; AaKTHUBHY TO3UIII0 KOXHOI JIIOAMHM, 30Kpema ii
camopeaizallito y MaTepiajibHiil 1 AyXOBHIM cepax CyCHUIbHOIO XKUTTSI, JOTPUMAHHS
KOHCTUTYI[IHHUX HOPM.
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BaxnuBUM TOKa3HUKOM PO3BUTKY CYCIIJIBLCTBA € TyMaHHE, TypOOTIMBE 1
MUJIOCEpPAHE CTABJIEHHS JI0 AITeH 3 0COOIMBOCTSAMU Y PO3BUTKY, K1 MAIOTh MIPaBO Ha
IIOBHOIIIHHE XHUTTA [3, . 260].

Mera crTaTrTi — PO3KPUTH COILIAIbHY I1HTErpalil0 $K CKJIaJ0BY IMpPOIECY
corriajizarii JiTel 3 0COOTMBUMH OCBITHIMH MOTpEeOaMH.

YV HayKkoBIH JiiTepaTypi coriaibHa IHTETPallisl TPAKTYEThCS K MPOIEC BXOMHKEHHS
0oco0u y colllaJIbHE CEPEeIOBHIIE, HAJIATOPKCHHS Ta MATPUMAaHHS B3a€MO/II1 3 IHIIUMHU
JIOABMH, Y4acTi y CHUIbHIA MISTIBHOCTI, 3aCBOEHHS COIIaTbHUX HOpM 1 poieit. JI.
BuroTrcrkuii BU3HA4YaB IHTETPAIlil0 HE SIK MEXaHIYHE BKJIIFOUCHHS TUTUHU B TPYITY, a K
CTBOPCHHSI TaKMX yYMOB, y SKMX BOHA 3JaTHA peaii3yBaTH MOTEHIIIHHI MOXKJIMBOCTI
gyepe3 CIIBMIPAII0 Ta COIlajJbHE MOCEPSTHUIITBO. Y CYy4YacHIW MENaroridyHid JTyMIli
IHTEerpauisi po3rsiIa€ThCA WUPIIEe — SIK NOEJHAHHS 1HMBIIYyalbHUX MOMXJIHUBOCTEH
JTUTUHUA 3 pEeCypCcaMH COILIaJIbHOTO CEpPEAOBUINA, IO 3MIHIOETHCA BIAMOBIIHO A0 il
noTpeo.

CorlanpHa 1HTETpalis AiTe 3 0COOJUBUMU OCBITHIMU MOTpeOaMU B CYCIIIbHE
CEPEIOBUIIE OXOTUTIOE TaKl KOMIIOHEHTH:

— BIUIMB COLIAJILHOTO CEPEJIOBHINAa HAa PO3BUTOK OCOOMCTOCTI JUTUHU 3
MOpPYIICHHSIMU, 1110 3a0e3medye 1 MOCTYIIOBY a/IalTalliio 10 YMOB OTOYEHHS;

— aKTUBHY 3JIy4€HICTh CaMOi IUTUHU JI0 TIPOIIECY THTErpallii, y Mexxax sikoro BoHa
MOCTA€ He JIMIIE K 00’ €KT 30BHINIHIX BIUIMBIB, ajie U sIK Cy0’€KT, 10 Oepe ydacTb y
(hopMyBaHHI BJIaCHOTO COIIaJIbHOTO JIOCBINY;

— BJIOCKOHAQJICHHSI CYCIUJIBCTBA Ta CHUCTEMH COIIAJIbHUX BIJHOCHH, SIKI 4acTo
BUSBIISIIOTHCS HeOCTymHUMH 17181 fiTe 3 OOI1 uepes BUCOKI BUMOTH JI0 MMOTEHIIITHUX
y4acHUKiB [1; 2].

VY cydacHii mpakTHUIll BUAUISIOTH JBa MiAXOAW J0 COIIAIbHOI IHTErpalii aiTeu 3
OOII. Tlepmmii miaxig NMoJiArae y MpUCTOCYBAHHI AUTHHU A0 CYCIUIbCTBA, TOOTO B
aganTarlii A0 ICHytOUMX YMOB. Takuil miaxiJl € OTHOOIYHHUM 1 HE 1a€ MOBHOTO €(EKTY,
aJ/pKe TUTUHA TTOBUHHA OyTH He JuIe 00’ €KTOM 1HTerparlii, a i akTUBHUM YYaCHUKOM
1poro mporecy. Jpyruii miaxig mepeadavyae He JIMINE IIATOTOBKY IUTHHH JI0
BKJIFOYEHHS B COIlIyM, a # poOOTYy HaJl TOTOBHICTIO CAMOT'O CYCIIJILCTBA MPUUMATH Ta
MIATPUMYBATH IUTUHY 3 OCOOJIMBUMU MOTPEOaAMHU.

CorrlanpHa iHTETpaIis AiTel 3 0COOIMBUMU OCBITHIMU TOTPEOAMU IPYHTY€ETHCS Ha
MEeBHUX MPUHIUIAX. [ 0JIOBHUM Cepell HUX y CUCTEMI OCBITH € TIPUHIIUI PIBHOCTI MPaB
1 MOXJIMBOCTEH, SKMM TapaHTye JOCTyN YyCIX JITed [0 HaBYaHHA. 3HayHa
e(eKTUBHICTh IHTETpallil 3aJeXKUTh TaKOX BIJl peaiizalli NPUHIUITY HOpMasi3allii,
akui nependayae Haganus Aitsm 3 OOII couianbHUX NpUBLIEIB HA PiBHI 3 1HIIUMHU
niteMu. [IpoTe Ha mpakTHILIl e NPUHIUIT peaTi3y€e€ThCs HE 3aBK/IM TOBHOIO MIPOIO Ta
HE J1J151 BC1X 0C10 3 00MEXEHUMH MOXIMBOCTSIMU. 17151 yCHIIITHOT 1HTErpartlii BaXXJIMBUM
€ TIPUHLHUII SIKOCTI XKUTTS, SIKUW CTAaBUTH y LICHTP yBaru noTpedu AUTHHM 1 3a0e3neuye
i yMOBH IIJIsl 1X MaKCHUMaJIbHO MOBHOTO 3a70BOJICHHS. [[iBUIIIEHHS STKOCT1 >KUTTS
JITEN 3 TOPYIICHHSIMH PO3BUTKY TAKOX JOCITAEThCS 4Yepe3 MPUHIIMI COIllajizailii,
SKUW miepeadadae OBOJOMAIHHS JUTHHOK HEOOXITHUMH COIlaIbHUMH Ta KUTTEBHUMHU
HAaBUYKaMH Ha PI3HUX €Tarax ii pO3BUTKY.

102



EDUCATION
MODERN DIGITAL TECHNOLOGIES IN SCIENCE AND EDUCATION: FROM CREATION
TO EXPLOITATION

AHaJi3 HayKOBOI JIITepaTypH 3 OKpECIEHOI MPoOIeMaTHKH aB 3MOTY BCTAHOBUTH,
10 JIOCTIAHUKH BUILISIOTH HACTYITHI BUAM COIIaIbHOI IHTErpallii: macuBHA, aKTUBHA,
JaCTKOBA, BEPTUKAJIbHA, TOPU3OHTAJIbHA, CYTHICTh SKHUX MOJaHo0 y Tadmuill 1 [4].
Buam coniajibHOI iIHTerpamii Ta ix XapakTepucTHKAa
No Buou Xapaxkmepucmuka

3/n

1. [TacuBHa 3niiicHIOEThCS y ciM’T 1 175 6araTeox aiteit 3 OOIT
AKi MalTh OOMEKEHHS Yy TIepecyBaHHI dYacToO €
OCHOBHMM BHIOM. Y TaKOMYy BHIIQKy IMPOIIEC
iHTerpatlii BiIOyBaeTbCA 3a MOJIEIUIIO aJamnTallii, 10
nepeabavae 1HTEpiOpU3AIliIo 1HAMBIAOM 30BHINIHIX
HOPM, IIIHHOCTEH 1 MOJeJIed TMOBEIIHKH. AxmusHa
inmezpayia T1ependadyae aKTUBHE OCBOEHHS CBITY,
HaOyTTS HEOOXIMHMX [JIs KUTTA 3HAHb, BMiHb Ta
HABUYOK, BKJIIOYEHHS y TPOLIECH CIIUIKYBaHHS,
OCBITHBOI, TBOPUOI Ta 1HIIUX BUIIB MisibHOCTI. Came
BHACNIJIOK aKTUBHOTO  1HTErpaliiiHOro  MpoIecy
1HAMBI HaOyBa€ CTaTyCy TMOBHOIPABHOTO YJIeHA
CYCIIJIbCTBA.

2. YacTkoBa BinOyBaeTbcsa TOAl, KOMM OUTHHA Oepe ydacTh
JUIIEe B OKPEMHUX BHJIaX COLIAJIbHOI, KyJIbTYpHOI 4u
1HIIO1 JIISJTBHOCTI CYCIUJIBCTBA 1 HAa OOMEXEeHUH
IIPOMIKOK 4acy.

3. [ToBHa [Ipu Takiii iHTErpalli AUTHHA CTa€ TOBHOIPABHUM
YJICHOM CYCIUJIbCTBA, 3[JaTHUM OpaTHh y4yacTh Yy BCIX
roro cdepax 6e3 Oyab-IKUX OOMEXKEHb.

4. BeprukanpHa [Tepenbauae mMOCTYNOBUI PO3BUTOK AUTHHHU Yepe3
lepapxiyHi pIBHI OCBITHBOI CHUCTEMHM, HANPHUKIIAI:
IUTSYAN CalOK — IIKOJA — 3akKjalx BUIOiI ocBlTH. Ha
KOXXHOMY 3 LIUX €TalllB MOXKYTbh peaai30ByBaTUCA Pi3H1
MOJIEN 2opuszoHmanvHoi inmezpayii. Hanpukian, Ha
JOIIKUIBHOMY €Tarll 11e MOKe OyTH BKIIFOUEHHS JUTHHU
J10 3BUYAIHOT0 JUTSYOTrO CaKa, CHellali30BaHuX rpyIl
npu  pealumiTamiiHUX — 3akiagax abo  3akianax
JT0JTATKOBOI OCBITH, @ TAKOX y4acTh y KIIyOHUX (popmax
COITiaJIbHOI IHTerpartii

Otxe, comianbHa iHTerparisa airei 3 OOIl — e mimecnpsiMoBaHU#M Mporiec, y
SKOMY CYCIJIBCTBO TIEpPEeNac [ITAM COLIAJbHUNA JOCBI 3 ypaxXyBaHHSIM IXHIX
1HAUBITyaIbHUX 0cOOIMBOCTEH 1 MOTped. [Ipu boMy BaxMBa aKTUBHA y4acTh CaMoi
JTUTUHU Ta CTBOPEHHS BIAMOBIIHUX YMOB JJIs IIbOTO. Y JOUIKITLHOMY Billl B TUTHHU
IHTEHCUBHO PO3BUBAETHCS MI3HABAJIbHA Ta MOYYTTEBO-EMOIIIHA chepu, GOpPMYIOThCS
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OCOOMCTICHI SIKOCTI1, 3aKJIaJJal0ThCSI OCHOBHI PHCH XapakTepy, GopMyroTbcs OCHOBU
CaMOCBI1JIOMOCTI, TyXOBHOCTI.

Y KOHTEKCTI 1HKIIIO3UBHOI OCBITH cortianizals aitei 3 OOIl HabyBae moaBiiHOTO
3HAYEHHS:

—  ajanTaris JIo yMOB COIliaJIbHO1 B3a€MO/11 1 KOJIGKTUBHOI JTISJIBHOCTI;

—  peaizalis BJaCHOTO MOTEHIlIANY, 10 CIpHuse GOPMYyBaHHIO CAMOCTIMHOCTI,
BIIEBHEHOCTI B cO01, CAMOOIIIHKH.

[Ipo6nema comiambHoi iHTErpamii miteir 3 OOIl  posrmsmaeTses 5K
OaratoakTOpHUH TIPOIIEC, ¥ SAKOMY IMEPEXPEIlyIOThCS TEeNaroridyHi, MCUXOJIOTIUHI,
colliaNbHi, MEIMYHI Ta KyJbTYpHI YMHHUKH. Bia TOro, HACKUIbKM KOMILJIEKCHO OyJie
OpraHi30BaHMM LIeH MPOIIEC, 3aIEeKUTh PIBEHb aJlanTallli JUTHHU B TPYIIL, 1 eMoliiiHe
Oyiaromostyyusi, 3AaTHICTh JI0O camopeaii3alii ¥ MoJaiblioi YCIIIIHOI coliiani3aiii.
HaykoBLl HarojiomyoTh, IO I1HTErpauis HE 3BOJUTHCA JHIIE A0 (I3UYHOTO
nepe0yBaHHS JUTUHU Yy TPYyIl OJHOJNITKIB; BaXJIMBOIO 11 CKJIQJIOBOIO € BIAUYTTS
MPUHAHSATTS, MOXKJIMBICTh aKTUBHOI YUacTi B YCIX BHIAX JISJILHOCTI Ta HAJAroKCHHS
KOHCTPYKTHUBHOT B3a€MO/I1i 3 OTOUECHHSM.

MoskHa y3araapbHUTH, 10 YCHIIIHA IHTErpalis TMpOSIBISETbCS B  TaKHUX
pe3yibTaTax:

- (opmyBaHHs 31aTHOCTI J0 CITIBMpalli Ta CI1JIKYBaHHS,

~  PO3BUTOK €MOIIIHHOI PETYJISIIIT Ta COlIaTbHOT KOMIIETEHTHOCTI;

~  3pOCTaHHS BIEBHEHOCTI Y BIACHUX MOKJIHUBOCTSX;

~  BIAYYTTS OPHUHAIEKHOCTI JI0 TPYIH;

—~  PO3BUTOK CAaMOCTIHHOCTI Ta 1HII[IaTUBHOCTI;

- TOKpaUIEHHS aKaJeMIYHUX 1 HOOYTOBUX HABHUOK.

BucHoBok. TakuMm 4MHOM, collialibHa 1HTETpalis € UEHTPAIbHUM KOMIOHEHTOM
coriam3anii AiTeil 3 0coOJIMBUMH OCBITHIMH ITOTpeOaMu. BoHa 3a6e3neuye BceO1uHMM
PO3BUTOK JWUTHUHH, BKJIIOYEHHS B CYCHUIbHE >KUTTS, (OPMYBAHHS €MOIIIHOI
CTallILHOCTI Ta COIMIAIBHUX YMiHb, HEOOXITHUX JUIS YCHIINIHOI ajanTtamii y
NOJANBIINX eTarmax OCBiTH. Ii peanizalis NoTpebye CHCTEMHOTO MifX0y — CITiBIpaIli
ciM’i, memaroriB, (axiBIiB CYIpPOBOJYy Ta OJHOJITKIB, a TakoX (QopMyBaHHA
1HKJIFO3UBHOI KYJIbTYpH B OCBITHBOMY MPOCTOPI.

Cnucok Jirtepatypu

1. KomynaeBa A. A. [HK/IIO3MBHA OCBITa: pealiii Ta MEPCHEKTUBU: MOHOTrpadis.
KwuiB : CammiT-Kaura, 2009. 272 ¢ .

2. KonynaeBa A. A., Tapanuenko O. M. Ocgirta faiTeit 3 0COOIMBUMH MMOTpeOaMu
32 4YaciB HE3aJIEeKHOCTI YKpaiHM: €TamHICTh Yy cTpareriyHoMy Bumipi. Ocobnusa
oumuna: nasyauus i euxoseauts. 2016. Ne3(79). C. 7-18.

3. Omifinuk I'. M. Jlitu 3 0COOJMBUMH OCBITHIMH MOTpeOaMHu SIK OO0 €KT
peabimiramii. Po3BuTOK mpodeciiiHoi MaiCTepHOCTI Tejarora B yMOBax HOBOL
COIIOKYJIbTYPHOI peasibHOCTI: 30ipHUK MatepianiB VII MixHapogHoi HayKoBO-
npakTuyHOi KoH(pepeHIi (M. TepHominb, Ykpaina, 10-11 xoBtHs. Teprnomnins : ®OII
Ocanna H0.B. 2024. C. 259-261.
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4. Ilpoxopenko €. . OcobmuBoCTI corianpHOI 1HTETpaIlli aiTel 3 0OMEKEHUMHU

MOXIJIUBOCTAMHU. Bicnux (Qdecvbkozo HayionanvHozo yHieepcumemy. Coyionocia i
nonimuuni Hayku. 2013. Ne. 18, Bum. 2 (1). C. 399-411.
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IHTEPAKTHUBHI BITPABU SAK EOEKTUBHA ®OPMA
INPAKTUYHOI'O 3ACBO€HHA T PAMATUYHOI'O
MATEPIAJIY B TIOYATKOBIHA KO

Hoxuawk Oisiena MukoJiaiBHa

KaHIuAaT (PIIONOTIYHUX HAYK,

CTapIINil BUKJIaga4 Kadeapu yKpaiHChKoi (isosorii
KomMyHnansHUI 3aKi1a]] BUIIOT OCBITH

«BIHHUIIBPKUY TYMaHITApPHO-TICIATOTIYHUAN KOJIEID)

CrexenueBa Haranisa AnapiiBHa

CTYJIEHTKa (paKyIbTETY MEAAroriku

Ta (PIHAHCOBO—EKOHOMIYHOI JIISUTBHOCTI
KomyHanbHUH 3aK71a BUIIOT OCBITH

«BIHHUIBKUH TYMaHITapHO-TIEAArOT1YHUNA KOJICIK

CyuacHa cucTema OCBITH YKpaiHU OpIEHTYEThCS HAa KOMIETEHTHICHUHN MIAXII, 110
nepeabavae He JUIIE 3aCBOEHHS 3HAaHb, a M (POPMYBaHHS MPAKTUYHUX YMIHb Ta
HAaBUYOK. Y MOYATKOBIN IIKOJI1 OCOOJUBOTO 3HaYEHHSI HA0yBa€ HaBUaHHS YKPaiHCHKO1
MOBH, OCKUJIBKH CaM€ Ha [IbOMY €Talll 3aKJIaJIal0ThCsl OCHOBU MOBJICHHEBOI KYJIBTYPH
Ta rpaMaTUYHOl TPAMOTHOCTI YYHIB.

Tpaauiiiini MeTONM HaBYaHHS TpaMaTHKH, SKI TIependadaroTh IEePEBaKHO
MOSICHEHHST TIPAaBHJI Ta BUKOHAHHS OJHOTHUITHUX BIIpaB, HE 3aBXKAU 3a0€3MedyroTh
JOCTAaTHIM PiBEHb aKTHUBHOCTI Y4HIB. MoJoAmIl MKOJApI NOTPEOYIOTh Takux (popMm
oprasizailii HaB4aJbHOI JISJIBHOCTI, K1 3aJIy4aloTh iX O aKTUBHOI y4acTi B POLECI
mi3HaHHs. Sk 3a3Hauae B. MapkeBud, BUKOpHUCTaHHS akTUBHUX ¢GopM poOOTH
JI03BOJIsIE «3a0€3MeYUTH BHUCOKY MOTHBAIlIlO, MII[HI 3HAHHS, TBOpPYE MHCIICHHS Ta
(hopMyBaHHS KOMYHIKaTUBHUX YMiHb YuHIB» [3, c. 113]. Came ToMy nenani O11bII0T0
3Ha4YeHHs Ha0yBaIOTh IHTEPAKTUBHI METOAM HABUAHHS.

[HTepakTBHE HAaBYaHHS Mependavyac aKTUBHY B3a€MOJIII0 YUHIB MK CO0O0IO Ta 3
YUHUTENIeM, IO CIpHs€ MIHOIMOMY PO3yMIHHIO HaBYajgbHOTO Martepiany. JI. JIynry ta
M. banika 3ayBaxylOTh, IO CYTHICTh TaKOTO IMIJXOAy IMOJSITaE B TOMY, IO
«HABYAJIbHUMA TPOIIEC BIOYBAETHCS 32 YMOBHU TOCTINHOI, aKTUBHOI B3a€MOJIIi BCIX
VYHIB; 1I¢ CIIBHABYaHHS, B3a€EMOHABYAHHS, /€ YUCHb 1 BUUTENIb € PIBHONPABHUMH
cy0’extamm» [2, ¢. 72]. [lix yac BUKOpUCTAHHS IHTEPAKTUBHUX BIPAB YUYHI HE JIHIIE
cnpuiimaroTh 1HGopMallio, a i 0OroBOPIOIOTH ii, aHANI3yIOTh, 3aCTOCOBYIOTh Ha
MpaKTULl Ta POOJISITH BJIACHI BUCHOBKU. 3aBASKHA LIbOMY HABYAJIBHHUI MPOIIEC CTA€
O1IbIII JUHAMIYHUM 1 PE3yJIbTATUBHUM.

Oco005mBO e(peKTUBHUM 3aCTOCYBaHHS IHTEPAKTUBHUX BIIPAB € I1iJl 4YaC BUBYEHHS
rpaMaTUYHOTO Martepiany, OCKITbKA BOHHM JAalOTh 3MOTY YYHSM 3aCTOCOBYBATH
rpaMaTUyHl MpaBuUjia B MOBJIEHHEBIA MisnbHOCTI. CydacHi HUGPOBI 1HCTPYMEHTHU
3HAYHO PO3IIMPIOIOTH 11 MOKJIMBOCTI, aJ)K€ «BUKOPUCTAHHS OHJIAWH-CEPBICIB
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J03BOJISIE BUMTEIIO IEPETBOPUTH 3aCBOEHHS CKJIAIHUX MOBHUX KaTeropii Ha I[IKaBUN
Bi3yasi3oBaHui nporec» [1].

[IpoOnemMa BUKOpPUCTaHHS I1HTEPAKTUBHHUX METOJIIB HABUYaHHS aAKTHBHO
JOCIIKY€ETbCSI CyYaCHUMM TIearoraMd Ta METOJUCTaMU. 3HAYHUM BHECOK Y
BUBYCHHS IIi€l MpoOJeMu 3poOWIM BITYM3HSHI HAYKOBIl, SKI PO3MIISIAIOTH
IHTEpaKTUBHI TEXHOJOTIi sIK e(peKTHUBHUN 3aci0 opraHizallii HaBYaJbHOTO IMPOIECY.
JI. Tlaganka Ta H. €BTymeHKko 3ayBaXylOTb, IO I1HTEPAKTUBHI TEXHOJIOT1i
«CTUMYJIOIOTH 1HTEpEC 0 BUBUCHHS MOBH, CIIPHUSIOTH KPAILIOMY 3aram’sITOByBaHHIO
CKJIQJIHOTO TEOPETUYHOTO MaTepially uepe3 MpakTU4YHy JisSUTbHICTEY [4, c. 28].

VY mpamgx Ccy4acHHMX JOCHIIHHMKIB 3a3HAYa€ThCs, IO IHTEPAKTUBHE HABUYAHHS
CHpsSMOBaHE Ha CTBOPEHHS TaKUX YMOB, 32 SIKMX KO>KEH yueHb Oepe aKTHUBHY y4acTh Y
Ipoleci 3aCBOEHHS 3HaHb 1 Ma€ MOXIJIHMBICTH BHCJIOBIIOBATH BIIACHY TYMKY,
aHaji3yBaTu 1H(OpPMAIlI0 Ta CIIBIPALIOBATA 3 1HIIMMU YYACHUKAaMHU OCBITHBHOTO
npouecy. JlocaiaHUKM 3a3Ha4yaroTh, IO IHTEPAKTUBHI METOJM CHPHUSIOTH PO3BUTKY
KOMYHIKaTUBHUX HaBUYOK, (DOPMYBaHHIO KPUTUYHOTO MHCIICHHS Ta TiJBUIIECHHIO
MOTHBallli 10 HaB4aHHSI. KpiM TOro, BOHHM JO3BOJISIIOTH MOEAHYBATH Pi3HI (popMHU
poOOTH: 1HIUBITyalIbHY, TAPHY, TPYNIOBY Ta KOJEKTUBHY.

Cepen HaMMOMIMPEHIMNX 1HTEPAKTUBHUX TEXHOJIOTIH Yy HaBYaHHI YKpaiHCHKOT
MOBU BHOKPEMJIIOIOTh Taki METOJu: po0oTa B Mapax, «MIKpo(poH», «MO3KOBUU
HTYPM», «aKBapiyM», «KOJIO 1/iei», pPOJIbOBI Irpu Ta 1HII (OPMH KOJEKTHUBHOI
B3aemonii. I[lompu 3HAUHY KUIBKICTh JOCHIIKEHb, NpoOieMa BHKOPHUCTAHHS
IHTEepaKTUBHMX BIPaB caMe ISl MPAKTHYHOTO 3aCBOEHHS TPaMaTHYHOTO MaTepiany B
MOYATKOBIHM MIKOJII MOTPEOY€E MOJANBIIOTO BUBYECHHS.

Mera Hamoro IOCHIKEHHS MOJSArae B aHaNli31 MOXJIMBOCTEH BUKOPUCTAHHS
IHTepaKTUBHMX BIIpaB IIiJI 4Yac BUBYEHHS TI'paMaTUYHOIO Marepiaqy Ha ypokKax
YKpPaiHCbKOI MOBHM B IOYAaTKOBIA WIKOJI Ta BHU3HAYEHHI iX €(EKTUBHOCTI MAJis
(hopMyBaHHS MOBHUX YMIHb 1 HABUYOK Y4YHIB.

[HTepaKkTUBHE HABYAHHS — II€ OpraHi3allisi OCBITHHOTO MPOIIECY, 3a K0T HaBYaJIbHA
TUSUTBHICT TPYHTYETHCS HA aKTHUBHIN B3a€MO/I1T BCIX MOT0 yYaCHHUKIB. Y4HI CTalOTh HE
MAaCMBHUMHM CJIyXadyaMH, a aKTUBHUMHU YYaCHUKAMHU TPOIIECY Mi3HAHHA. SIK 3a3HaYeHO
y METOAMYHUX Marepiaiax mpoekty «Ha Ypokx», 3a Takoi opranizaiii «HaBYaHHS
B1I0YBA€THCS HE Yepe3 MPOCTE CIyXaHHS, a 4Yepe3 Jlayor, Je KOXKEH Ma€ MpaBo Ha
ITOMUJIKY Ta BJIACHUH IUISIX JI0 iCTHUHWY [5].

OCHOBHOIO METOIO IHTEPAKTUBHOTO HABYAHHS € CTBOPEHHS KOM(DOPTHUX YMOB JJIs1
HAaBYaHHA, 32 SKUX KOXEH YYEHb BIJUYBA€ CBOIO YCHIIIHICTh Ta IHTEIEKTyaJIbHY
CIIPOMOJKHICTh. Y TaKOMY CEpEe/IOBHIII BiOYBA€ThCS AKTUBHUM OOMIH 3HAHHSIMH,
171IeIMM Ta JIOCBIAOM, IO Crpusic Oulblll €(EeKTHUBHOMY 3aCBOEHHIO HABYAJIbLHOTO
Marepialy. Y MOYaTKOBIM IIKOJI 1HTEPAKTUBHI METOJIU MAalOTh OCOOJMBE 3HAUYCHHS,
OCKIJIbKM MOJIOAII IIKOJSPl HaWKpalle 3aCBOIOIOTH MaTepiall y Mpolieci aKTUBHOI
TISTBHOCTI, TPY Ta CILJIKYBAaHHS.

['pamaTika € BaXXJIMBOIO CKJIAJOBOI0O MOBHOI OCBITH, aJK€ BOHa 3abe3meuye
MPaBUJIBLHICTh MOBJICHHS Ta ()OpMy€ OCHOBY MOBHOI KOMIIETEHTHOCTI y4HiB. [IpoTte
JUTSL MOJIOJIIINX TIKOJISIPIB TpamMaTHYHI TMpaBUja 4YacTO 3JA0ThCA CKIAJHUMHU Ta
abctpakTHUMH. Binrak, sk ctBepmKkye B. MapkeBud, came «akTHBHA Ti3HAaBaJIbHA
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TISUTBHICTD JUTHHU YepPe3 Py Ta B3aEMOJIIIO I0MOMAarae 3HITH MCUXOJOTTYHUM 6ap’ep
nepes CKJIagHuMHK npaBuiaaMu opdorpadii Ta mopdosorii» [3, ¢. 114].

[HTEepakTUBHI BNpaBH JOMOMAralOTh 3pPOOUTH TNPOILEC BUBUEHHS TIpamMaTHKU
3HAYHO JOCTYITHIIIMM 1 IIKABIIIUM JJII MOJIOJAIINX IIKOJApiB. OmHIE0 3 HANOUIBII
pe3yJbTaTUBHUX (opM opraHizamii Takoi IISUIBHOCTI € pobOoTa B Tapax, ska
nepeadavyae BUKOHAHHS 3aBAaHb y Oe3MOCEpeNHid CIiBIpaIll 3 OJHOKIACHUKOM. Y
MeKax Takoi B3aeMOJii 37100yBaul OCBITH MOXYTh CIIUJIBHO MEPEBIPSATH MPABUILHICTD
BUKOHAHHS TpaMaTHYHUX 3aBJaHb, pa3oM CKJIaJaTH pPEUEHHS 3 BUKOPHUCTAHHIM
KOHKPETHHX MOBHUX (popM abo0 K MOACHIOBATH OJMH OJHOMY IpPaBHIIA, IO CHPUSE
KpaIioMy 3aCBOEHHIO TEOPETUYHOTO MaTepiaiy.

He wMeHm BaxiIMBUMH € TPYyMHOBI 3aBAaHHSA, $KI JIO3BOJIAIOTH IIKOJSpaM
KOJIEKTUBHO OOTOBOPIOBATH CKJIaJHI MOBHI SIBHILA Ta aHAJII3yBaTH 3alpONOHOBaHI
npukiaaan. CnulbHUNA MOIIYK MPAaBUIBHUX BIANOBIIEH Yy TPYIl HE JIUIIE J0MOMAarae
rluie 3po3yMiTH TpaMaTH4HI KaTeropii, a i akTMBHO pPO3BUBA€ KOMYHIKAaTHBHI
HAaBUYKH YYHIB, (OPMYIOUH B HUX BMIHHS MPAIOBaTH B KOMaH/Il Ta apryMEHTYBaTu
BJIACHY TO3HIIIIO.

Oco6nmBe Miclie B CHCTEMI HaBYaHHSI ITOYaTKOBOI IITKOJIM IMOCIIal0Th MOBHI iTpH,
OCKIJTbKM 1TPOB1 METOJIM HaWKpalle BiAMOBIJAIOTH ICHUXOJIOTTYHUM OCOOIUBOCTSIM
TUTUHU. BUKOpUCTaHHS TaKUX BIPaB, SIK Tpa «3HAA1 NOMIIKY», « CKIIaid pedeHHs»,
po3ragyBaHHs I'paMaTUYHUX KPOCBOP/IB Ta y4acTh Y MOBHHUX BIKTOPUHAX, J103BOJISE
3aKpINUTHU CKJIaJHI rpaMaTU4HI MpaBuiia B 3aXOIUIMBIN (opmi. Takuil miaxig 3HIMAe
MICUXOJIOTIYHE HANPYKEHHS Mepe]] CKJIaJHUM MaTepiajJoM 1 poOUTh IPOLEC Mi3HAHHS
MIPUPOTHUM.

VY cyyacHI WIKOJI ONWCAHWA BHUIIE METOJUYHHUI IHCTPYMEHTapiii aKTHBHO
JOTOBHIOEThCS UG POBUMHU pecypcamu. CremianizoBaHl OHJIAWH-CEPBICH JIAIOTh
3MOTY BUYMTEJIO CTBOPIOBATH IHTEPAKTUBHI LU(POBI BIOPABM HA BCTAHOBIICHHS
BIJINOBIJTHOCTEH, BUOIP MpPaBWIBHOI BIAMOBIAI ab00 IHTEPAKTUBHE KOHCTPYHOBAHHS
pedeHb. YTIPOBAIKEHHS TEXHOJIOTIN Bi3yasizallii Ta reimMidikaiii CyTTEBO IiIBUIILYE
MOTHUBAIII0 Ta IHTEPEC YYHIB JO HABUYaHHSA, POOJISIYM YPOKH YKPAiHCHKOI MOBHU
MaKCUMaJIbHO TUHAMIYHUMU Ta PE3yJIbTATUBHUMHU.

SIckpaBUM TIPUKIAJOM CYYacHHX TEXHOJOTIYHUX PIlIEHbh € OHJIAH-CEePBIC
LearningApps, SKUil BBaXA€TbCS OJHUM 13 HAWUMOMYJSPHIIMX OE3KOIMITOBHUX
IHCTPYMEHTIB /11 CTBOPEHHS 1HTEPAKTUBHUX HaBYAJIBHUX BMpaB. BukopucToByroun
rOTOBI 1A0J0HU a00 PO3POOIISIIOYM BIACHI 3aBAAHHS, YUUTENb MOXE 3alpONOHYBaTH
JITSM BIPaBU Ha BCTAHOBJIEHHS BIJIMOBIIHOCTEW, COPTYBAaHHS CIiB, PI3HOMAaHITHI
BIKTOPHHM, TIA37M Ta 3aBJaHHS Ha 3alTIOBHEHHS MPOITYCKiB y TeKCTi. BUKOHAHHS TaKmX
BIIPaB y IrpoOBiil PopMi CyTTEBO MIABUIILYE IHTEPEC MOJIOIIMX IIKOJIAPIB O HABYAHHS
Ta CIpUSIE MBUALIOMY 1 SKICHIIIOMY 3aCBOEHHIO TPAMAaTUYHUX KaTEropii.

He w™eHm edexktuBHOO € oHnaH-muiargpopma Wordwall, mo mo3Bosisie
CTBOPIOBATH IHTEPAKTHUBHI ITPU Ta HABYAJIbHI 3aBJAaHHA. Y MEXaxX YPOKY YKPaiHCHKOI
MOBU 1€ pecypc HaJa€e 3MOTYy MOJICIIOBAaTH BIKTOPUHHU, BUKOPHUCTOBYBATU
«BUIIAJIKOBE KOJIECO» CIIB, BIIPAaBH Ha BCTAHOBJICHHS BIAMOBIAHOCTEH, TpaMaTHYHI
TECTH Ta ITPU 3a TUTIOM «3Haiiau mapy». Baxxiauoro nepeBaroro Wordwall € Te, mo
CEpBIC JT03BOJIsIE BUKOPUCTOBYBATH HAMPAIIbOBAHKUM MaTepiai sk y ¢hopmaTi OHJIAiH-
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B3a€MOJII, TaK 1 y BUIVISAAl JAPYKOBAaHHX KapTOK, II0 POOUTH MOr0 HaA3BUYAIHO
3pYYHHUM JJ1s1 POOOTH 3 YUHSIMHU [TOYATKOBOI IIKOJIM B PI3HUX YMOBaX.

OcobnuBe Miclie B oOprasizaiii mnepeBipku 3HaHb Tocigae cepsic Kahoot!,
MPU3HAYCHUH JJIsI CTBOPEHHS JUHAMIYHUX 1HTEPAKTUBHUX BIKTOpUH 1 TecTiB. [1ig uac
poboTH 3 mi€r0 TIaTGOPMOI0 YUYHI BIAMOBIAAIOTH HAa 3alUTaHHs 3a JIOTIOMOI'OIO
cMapTdoHIB a00 KOMIT IOTEpIB, 110 JI0Ja€ YPOKy cydacHoro ¢gopmary. [lomymnspHicTh
CEpBICY 3yMOBJIEHa HOro IrPOBUM XapaKT€pOM, MOXKIIMBICTIO MUTTEBO IMOOAYUTU
pe3yibTaT TEpPEeBIPKM Ta HASBHICTIO 30pPOBOTO €JIEMEHTa 3MaraHHs MK
OJTHOKJTACHUKAMH. 3aBASKU TaKOMYy TWiAXOAY VY4YHI AaKTHBHO 3aIy4aroThCsl MO
OCBITHBOTO TIPOLIECY Ta JEMOHCTPYIOTh Kpallli TOKa3HHKH 3araM’ ITOBYBaHHS
rpaMaTHYHOTO MaTepiay.

3acTocyBaHHS IHTEPAKTUBHHUX BIIPAB y MPOIECi BUBYCHHS IPaMaTHKU JTO3BOJISIE
JOKOPIHHO 3MIHMTH pPOJb YYHS, I[EPETBOPIOIOYM MHOr0 Ha AakTUBHOIO CyO’€KTa
OCBITHBOTO Mporiecy. Sk 3a3Havaroth JI. JIynry ta M. baika, rojgoBHa nepeBara Takoi
oprasizailii HaBYaHHs TOJSITA€ y CTBOPEHHI YMOB JIJIsI «aKTUBHOI B3a€EMOJIII BCIX
YUHIBY», JI€ peaji3yeThCs MOJENb CIIIBHABYAHHS, a BYUTENb 1 JIUTHHA CTaIOTh
«p1BHOIMPAaBHUMH Cy0’ekTamm» [2, c. 72]. Lle cnpusie moBH1M aKTUBI3aIIli T13HABAIBHOT
JUSUTBHOCT1, OCKUTBKH JITH OTPUMYIOTH MOKIIMBICTH HE MPOCTO 3aCBOIOBATH T'OTOBI
3HAHHS, a BUIbHO BHUCJIOBIIIOBAaTH BJIACHI JYMKU Ta OpaTH Oe3mocepeaHio y4acThb Y
MpoIIeCi Mi3HAHHS.

BaxnnBoio mepeBaror0 € po3BUTOK KOMYHIKATUBHUX HAaBHYOK Ta coIliaiizarlis
MOJIOJIIIUX IIKOJSAPIB, AK€ CHIJIbHA [ISUIBHICTH IMMiJi 4Yac BUKOHAHHS 3aBJllaHb
CTUMYJIIOE PO3BUTOK MOBJIEHHSI Ta BYHMTh €(EKTMBHO CHIBIPALOBAaTH. 3TiAHO 3
BUCHOBKamMu B. MapkeBuya, 1HTEpaKTUBHI METOAM JOMOMararoTh «HopMyBaTH
KOMYHIKaTHUBHI YMIHHS YYHIB» Ta OJIHOYACHO «3HIMATH IICUXOJIOTTYHHI Oap’ep nepen
CKJIagHUMU npaBuiamm» [3, c. 113-114]. Takuil miaxig poOUTh YpOKH yKpaiHCHKOI
MOBHU 3aXOIUIMBUMHM, IO CYTTEBO IIIBUINYE BHYTPIIIHIO MOTHBAIIO AUTHHHU 0
HaBUYaHHS Ta MEPETBOPIOE PYTUHHE BUBYEHHS Mopdororii un opdorpadii Ha mikaBun
MOIIYK.

EdexTnuBHE 3acBO€HHS TpaMaTUYHUX NPABWII 3a0€3MEUYEThCS CaMe 3aBISKU
iXHPOMY Oe3MmocepeIHbOMY 3aCTOCYBaHHIO B MpakTU4Hii nisuibHOCTI. JI. [Tamanka ta
H. €BTymeHko miaKpecioTh, 0 IHTEPAKTUBHI TEXHOJOTIl «CTUMYIIIOIOTH THTEpEC
70 BUBYEHHS MOBH» Ta 3a0€3MeuyroTh «Kpalle 3amaMm’siTOBYBaHHS CKJIAIHOTO
TEOPETUYHOTO MaTepialy uepe3 MpakTHUHY OisUTbHICTHY [4, c¢. 28]. Konu ydeHn
BUKOPUCTOBYE MOBHI KaTeropii Jyisi po3B’sI3aHHs ITPOBUX YU MPOOJEMHUX 3aB/AHb,
B110yBa€THCS NepexiJl BiJl (GOpManbHOrO 3HAHHS 0 TNIMOOKOTO PO3YMIHHS CTPYKTYpPH
MOBH.

JIOTaTKOBUM 1HCTPYMEHTOM JJIsl JIOCATHEHHSI pe3yJbTaTy B Cy4YacHId IIKOJI €
uudpoBizallis, OCKUIBKA «BUKOPUCTAHHS OHJIAMH-CEPBICIB JO3BOJSIE BUYHUTEIIO
MEPETBOPUTH 3aCBOEHHS CKIIQHUX MOBHHUX KaTeropiii Ha IiKaBUH Bi3yali30BaHUN
nporiec» [1]. Lle cTuMyroe po3BUTOK KPUTUIHOTO MUCIICHHS, aJKE i1 4ac poOOoTH 3
IHTEPaKTUBHUMH TIATGOPMaAMH yUHI TTOCTIMHO aHAMI3yIOTh 1H(GOpPMAIIi0 Ta POOISAThH
CaMOCTIITHI BUCHOBKH. 3PEIITOI0, TAKUN T1X1/1 IEPETBOPIOE HABYAHHS HA «JI1aJI0T, JIe
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KOKEH Ma€ MpaBO Ha MOMMIIKY Ta BJIACHUM HUIAX 0 ICTUHW» [5], mo 3abe3neuye
MIIHICTh 3HaHb Ta IHTEJIEKTyaIbHY CBOOO Ty MOJIOJIIIOTO IIKOJISApa.

OTxe, IHTEpaKTUBHI BIpPaBU € €PEKTUBHUM 3aCO00M MPAKTUYHOTO 3aCBOEHHS
rpaMaTHYHOTO MaTepially B TOYAaTKOBIM MIKoJi. BOHW CHpUSIOTH aKTHBI3aMil
HABYAJIbHOI JISUILHOCTI Y4HIB, (DOPMYIOTh KOMYHIKaTUBHI HABUYKH Ta IiBUILYIOThH
MOTHBAIIIO 10 BUBUECHHS YKPaiHCbKOI MOBH. 3aCTOCYBaHHS IHTEPAKTUBHUX METO/IIB
JI03BOJISIE TEPETBOPUTH HABYAJIBLHUN TMPOILIEC HAa TBOPUYY CHIBIPAII0 YYACHHKIB
OCBITHBOTO TMpoOIIeCy, MO 3a0e3rnedye OuThIl TIUOOKE PO3yMIHHS MOBHHX SIBHUII.
Buxopuctanas pizHUX (GOpM IHTEpaKTUBHOI POOOTH — MOBHHUX Irop, TPYMOBUX
3aB/laHb, MPOOJEMHHUX CHUTyalliil Ta HU(POBUX PECypCiB — CTBOPIOE YMOBHU IS
dbopMyBaHHS CTIMKUX IPaMaTUYHUX YMIiHb 1 HABUYOK.

[lepcriekTUBY MOJANBIIMX JOCTIIKEHb BOayaeMO B PO3POOJEHHI HOBUX
IHTEPaKTUBHUX METOJIMK 1 BIIPaB AJi1 BUBYEHHS I'PaMaTUKHU B IOYATKOBIM IIKOJII.
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L{AU®POBA KOMIIETEHTHICTb 4.0: MIFTOTOBKA
HOBOI TEHEPALII JOCJATHUKIB YV IU®POBY
ENMOXY, HA IIPUKJIAJII JIOCBITY ECTOHIT

ITaep Pyciana BikropiBHa
acmipanTka kadenpu 3I1TTBILI
JABH3 YxHY,

Buxknamau I1II'®OK IBH3 YxHY

[Mudposa Tpanchopmallis HayKd Ta OCBITH 3MIHIOE BUMOTHM JO IiATOTOBKH
JTOCHIAHUKIB. Y Cy4daCHOMY HayKOBOMY CEPEIOBHUIII KIFOUOBOTO 3HAYEHHS HaOyBalOTh
HAaBUYKH POOOTH 3 BEIUKUMH JAHUMHU, HUPPOBUMH 1HCTPYMEHTAMH JOCIIJKEHb,
MITYYHUM THTEJIEKTOM Ta BIIKPUTUMH HAYKOBUMH IIaTHhopMaMu. Y 1IbOMY KOHTEKCTI
xoHrentis Digital Competence 4.0 po3nssIaeThCs K KOMILIEKC KOMIIETEHTHOCTEH,
o TMoeaHye 1H(OPMAIiiiHy TpaMOTHICTh, HU(PPOBY KOMYHIKAIil0, CTBOPEHHS
upOBOro KOHTEHTY, KibepOe3neKky Ta 3JaTHICTh JO0 IHHOBALIMHOI JISIIBHOCTI.
Opniero 3 KpaiH, MO0 JEMOHCTPY€E YCHIIIHY Mojeiab (opMyBaHHS UHUPPOBUX
KOMIIETEHTHOCTEH y cUCTeMi OCBITH, € ECTOHis. 3aBASIKM CUCTEMHIN Jep KaBHIM
nomrtull 1UdpoBi3alii OCBITM I KpaiHa CTBOpWIA €(QEKTUBHY EKOCHCTEMY
MIATOTOBKM (PaxiBIIB 1 JOCHIAHMKIB, 3[aTHUX NpPALOBaTH B yMOBax LU(PPOBOi
€KOHOMIKH, JI€ CyYaCHUM IOCHIIHMK y UU(POBY €MOXy Mae BHXOOUTH 3a MEXI
MPOCTOrO BOJIOAIHHS TekcTaMu 4u TaOnuisamu. lludpoBa kommnereHTHicTh 4.0
BKJIFOYAE:

« Open Science & Data Management: BMiHHS mpaiffoBaTu 3 peno3uTOPISIMU
(manpuknan, DataCite Estonia) Ta npuniunamu FAIR.

o Computational Thinking: Po3yminHa anroputmiB aHami3y BEJIMKHX JaHUX
(Big Data).

« Digital Identity: [Ipodeciiina penpesenraris B HaykoBux mepexkax (ORCID,
ResearchGate).

2. EcToncska mozensb: Bix e-Governance 1o e-Education

EcToHiss BBakaeThCs OJHIEIO 3 HAWOLIBII HUGPOBI3OBAHUX KpaiH CBITY, WIO
aKTHUBHO BIIPOBA/IXKY€E LU(PPOBI TEXHOJIOTIT B OCBITHIN Ta HayKOBUI NpocTip. Jlepxana
peani3dye JOBTOCTPOKOBY CTparerito Iu(poBOi OCBITH, CIPSMOBAHY Ha PO3BHTOK
(POBUX HABUYOK HA BCIX PIBHAX OCBITU — BiJ ILIKOJIM O YHIBEPCUTETIB.

VY HanioHanbH1M oCBITHIN oty EcToHii iudpoBa KOMIETEHTHICTh BU3HAUYEHA
AK OIHAa 3 BOCHMH KIIIOYOBHX KOMIIETEHTHOCTEH, fKi MaloTh (opMyBaTucs B
OCBITHBOMY Tpolieci. [ nporo Oyao CTBOPEHO CHeliayIbHy HalllOHAJIbHY MOJENb
U(HPOBUX KOMIETEHTHOCTEH, 110 BUKOPUCTOBYETHCS K OPIEHTHP ISl BUKJIAAAUiB 1
CTY/ICHTIB y TIpolieci HaB4aHHs [2].

Po3Butok 1iudpoBrux HABUIOK KOOpAUHYEThCsI HarioHanbHOO pajiolo 3 OCBITH Ta
mononi (Harno) 3a ydvacTti mpoBITHUX YHIBEPCUTETIB, 30KpeMa TauliHHCHKOTO
yHIBepcuTeTy Ta VYHiBepcutery Tapry. Llg cTpykrypa po3poliisie MeToauKu
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OLIIHIOBaHHS U(POBUX KOMIIETEHTHOCTEH, MPOBOAUTD JTOCIIKEHHS Ta OPraHi30Bye
HaBYaJIbHI MPOTPAaMHM JIJIs TearoriB 1 cTyaeHTis [1,3].

BaxinBoro ckiaagoBoro € iHTErparis HUGPOBUX TEXHOJOTIH y HaBYaJbHUM
npouec. JocnimpkeHas yHiBepcuTeTy TapTy mokasano, 1o BUKOPUCTaHHS U(DPOBUX
IHCTPYMEHTIB Y HABYaHHI CHpHUSIE KpPAIIOMY 3aCBOEHHIO 3HaHb, SIKIIO TEXHOJOTIT
3aCTOCOBYIOThCS JUIsl AKTUBHOI B3a€MOJIIi Ta MOOY/I0BM HOBUX 3HaHb, a HE JIUIIE SIK
3aMiHa TpaauLiMHUX 3ac00iB HaBuaHHA [1,3].

EcToHiss akTHBHO BOPOBa/PKy€ HOBI MHUQPOBI IHIIIATHBH, CIOPSMOBaHI Ha
MiJTOTOBKY MOJIOOTO MOKOJIHHS 10 po0oTH 3 mepenoBuMu TexHomorismu. Cepen
TakuX I1HIIIaTUB — mporpamu po3Butky EdTech-ekocucremMu Ta BHUKOPHCTaHHA
IITYYHOTO IHTEJIEKTY B OCBITi. 30KpeMa, OCBITHs MOJIITUKA KpaiHH CHOpsIMOBaHa Ha
CTBOPEHHS MEPCOHAII30BAHOIO IUGPOBOro HABYAJIBLHOIO CePelOBHUILNA, ¥ SKOMY
HaByaJibHI MIATGOPMU OOMIHIOIOTHCS JAaHUMHU Ta JO3BOJISIIOTH aIalTyBaTU OCBITHIN
MPOILIEC 10 1HAUBITYAIbHUX OTPed cTyneHTa [2].

Taxox y KpaiHi peasi3yroThbCsl IPOrpaMy MIATOTOBKYU MEJAroriB JO BUKOPUCTAaHHS
IU(PPOBUX TEXHOJIOTIA Ta IITYYHOTO IHTEIEKTY B OCBITHbOMY MpoIeci. Y Mexax
HOBMX I1HIIIaTUB IUIAHY€ETHCA 3a0€3MEYUTHU TUCAY] YUHIB 1 BUKIIAAA4iB JOCTYIIOM JI0
IHCTPYMEHTIB IUTYYHOIO I1HTENEKTY JJIsi HABYaHHA 1 JIOCHIIKEHb, IO CHPUATUME
(GbopMyBaHHIO HABUYOK POOOTH 3 Cy4aCHUMHU TEXHOJIOTISIMU. ECTOHISI € yHIKaJIbHUM
KeHCOM uepe3 MOBHY 1HTEerpalito UG poBUX PIIICHb:

€-noctyn: Buxkopucranus /D-kapmku s TOCTYIY 10 BCIX HAYKOBUX PECYPCIB Ta
0107110TEK.

o« HITSA (Information Technology Foundation for Education): Cucrtemna
MIATPUMKA IHHOBALINA y BUIIIH IIKOJI.

o lludponi nokropantypu: IIporpamu, ne 3axucT AucepTalli Ta B3aeMOIis 3
HAayKOBUM KEpIBHUKOM BiJOyBalOTbCAd B IHTETPOBAHUX XMApPHUX CEPEIOBHINAX. 3.
Ki1t040Bi1 IHCTpYMEHTH «EKCILTyaTailii» 3HaHb

Hocgin Ectonii geMoHCcTpye, 110 TMATOTOBKA JOCTITHUKIB 0a3y€ThCsl Ha peanbHIi
€KCILTyaTallli TeXHOJOT1H:

l. ETIS (Estonian Research Information System): Harionanbna cucrema, ae
koxkeH PhD-ctynenT Beze cBiif mpodisib, peecTpye rpaHTH Ta IMyOJTiKaIii.
2. Moodle & Panopto: I'iOpuani dopMu HaBYaHHS, IO CTaIU CTAHAAPTOM

3aJ10BTO 10 MMaHAeMil.

Amnani3z popmyBaHHs HU(POBOI KOMIETEHTHOCTI 4.0 CBIAUUTB, 1110 BAKJIMBUM € HE
nuiie 3a0e3MeYeHHs] Cy4acHUM TEXHIYHUM OOJIaJlHaHHAM, ajie W TpaHcopMalis
KyJIBTYpH HAyKoBOi JisnbHOCTi. MeThcsi, 30Kpema, mpo Tepexia A0 TPHHIMIIB
BIJIKpUTOT HAYKHW Ta BUKOPUCTAHHA LUMPOBUX IHCTPYMEHTIB ISl aBTOMAaTH3allll
PYTHHHHX TIPOLIECIB 300py 1 0OpOOKU JaHUX.
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OCHOBHI TEPMIHOJIOI'TYHI KOHCTPYKUII ITPH
IHHOEAHAHHI PI3BHOPIZAHOI'O IICUXIYHOI'O
CTABJIEHHA B MEKAX €IUMHOI'O KPUMIHAJIBHOT'O
IHPABOIIOPYIIEHHA

Bepema Poman BikTopoBu4
[IpopekTop 3 HayKOBO1 poOOTH

Ta OCBITHIX 1HHOBAIIA

AxaneMii aIBOKaTypu YKpaiHu,
JIOKTOp IOPUIUYHHX HayK, Ipodecop,
3aCIyKEHUM IOpUCT Y KpaiHu

Jlnst giTKimoro oOTpyHTYBaHHS TEpPMiHA «CKJIaJHA BHUHA» TaKOX MOTPIOHO
3BEpPHYTHUCSA JI0 JOBIJIKOBOi JIITEpaTypu JUIsl TIYMayeHHS TEPMIHIB «CKIIATHUN,
«3MIIIAHUNY, «ITOIBIMHUAI.

[Ilomo TepMiHa «3MilIaHUK», TO BIH BUSHAYAETHCA TaK: 1) AKUN CKIIATA€THCS 3
4oro-HeOyAb Pi13HOT0, PI3HOPIIHOTO; 2) 030aBIEHUI 3BUYaTHOr0 OPAJIKY, O€3J1a]THO
pO3TalllOBaHMI; MepeMillaHui, nepertytanuii [1, c. 476]. BoueBuab, 1iei TepMiH HE
MoOXxe OyTH 3aCTOCOBAHMI JjIsi BU3HAUYECHHS BUHU, sIka MOOYJIOBaHA Ha MOEHAHHI
YMHUCHOI Ta HeoOepexHoi (opM: i 1Bl (OpPMH BHHHM TYT HE NEpeMillaHl 1 He
po3TamioBaHi 0e€37aJHO, a TaKOK HE € PIZHOPIAHUMHU TOHSATTSAMHU, OCKLIBKH
YTBOPIOIOTH Y TIOE€THAHH] OUTBII CKJIAJIHY FOPUANYHY KOHCTPYKIIITO.

BigHocHO TepMiHa «IOJIBIMHUID, TO BIH pO3YMI€THCA TakK: 1) SIKUW CKIIATAETHCS
3 IBOX OAHOPIIHUX a00 MOAIOHNX YaCTHH, MPEAMETIB; 2) AKUI MPOSIBISIETHCS Y ABOX
BUJIax; 3) KUl Ma€e B coOl Pi3HI, YaCTO CyNepeusuBi AKOCTi; 4) 30UTbIIICHUI y/IB1Yi,
noasoenuid [1,c. 1016]. Llelt TepMmiH TakoX HE MOXKE OYTH 3aCTOCOBAHHUM IS
BU3HAYCHHS HEOJHOPITHOCTI TCHXIYHOTO CTaBJCHHS CyO’€KTa JI0 JISHHS 1 J0
HACJIKIB, OCKUIBKM YMHUCHA Ta HEOOepekHa POpMHU BUHU HE € MTOI0OHUMH YaCTHHAMM,
ajsie 1 He MICTITh y co0l1 cynepewinBHX sikocTed. TuM Ounbliie, BUHA TPH BKa3aHIM
HEOTHOP1THOCT1 BUSBIISIETHCS B OKpeMUX 1i (hopMmax.

[cHYIOTh Taki BU3HAYEHHS TEPMIHA «CKIAJAHUID: 1) IKU CKIaIa€Thes 3 KITBKOX
YaCTHH, €JEMEHTIB Ta 1H.; 2) SKUW BIJ3HAYAETHCS B3a€EMOIIOB’SI3aHICTIO TMEBHUX
YacTUH; 3) KM CTaHOBUTH CYKYIHICTh OaratboX B3a€MO3B’S3aHUX SIBUIL, O3HAK,
BIJIHOIIIEHb, MPOLIECIB TOIIO; 4) 3 PI3HOMAHITHUMHU 1 CYNEPEWIMBUMHU SKOCTSIMH,
BJIACTUBOCTSIMU, OCOOJMBOCTSIMH; 5) CKIIQMHUW IS PO3yMIHHS, BUPIIICHHS,
sniicaeHHs [1, ¢. 1340]. CTOCOBHO XapaKTepUCTUKH OCOOJIMBOCTEH CyO’€KTHBHOTO
CTaBJICHHS 0 JiISIHb Ta HACTIAKIB Cy0’ €KTa, HAMOUIBIIT TOUHUM € BU3HAUYCHHS TEPMiHA
CKJQIHUAN» SIK «CYKYIHOCTI 06araTb0X B3a€MO3B’S3aHUX SIBHII, O3HAK, BITHOIICHD,
MIPOIIECIBY.

Taxkum 4UHOM, MH BBAXKAEMO, 110 TaKa 0COOJIMBA IOpUINIHA KOHCTPYKIISI BUHU
y KpUMIHAJIHHOMY TpaBl Ta 3aKOHOJABCTBI Ma€ HA3UBATHCSA CaMe€ «CKJIaJ[HA BUHAY.
[Ipu bOMy BHHUKA€E MUTAHHS TIPO BCTAHOBJICHHS MEPEAyMOB iICHYBaHHS TaKOi BUHU
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Ta 03HAK 00’ €KTUBHOI CTOPOHU BIAMOBITHUX CKJIa/iB KpUMIHATBHHUX MPABONOPYIIEHB,
0COOJIMBOCTEM CIPSIMOBAHOCTI METH BHHYBAaTOi OCOOM, CHCTEMHOCTI KOMIIOHEHTIB
CKJIaJIHOI BUHU Ta 1HIIUX XapaKTEepHUX 11 O3HAK.

Ha manoMy ertami po3BUTKY HayKHM KPUMIHAJIBHOTO MpaBa MUTAHHS CKJIATHOL
BUHU, SIK MPABUIIO, PO3TIISAAIOTECA Y KOHTEKCTI TOCHIIKEHHS Cy0’ €KTUBHOI CTOPOHU
CKJIAJ[IB OKpEMHX KpUMIHAJIBHUX MpaBonopylieHb. 3o0kpemMa, 3.I'. KopueBa 3a3Hauae,
10 KpUMIHAJIbHI PABOMOPYILIEHHS, OB’ A3aH1 3 TMOPYIICHHSIM CHEIlaJbHUX MPaBUII
(6e3nexu pyxy, MPOBEACHHS OyAiBEIHLHUX POOIT TOIIO), B YCiX BUMAIKAX YUUHSIOTHCS
31 CKIaaHOK (OPMOIO BHUHH, IO CTa€ II€ OYEBHIHIIIUM B YMOBaxX HayKOBO-
TexHIgHOro Tporpecy [2, c. 203]. Tak camo i O.B. TaBnyit migkpeciioe, Mo B pasi
HACTaHHS «TSDKKUX HACHiJKIB», nmepeadaueHux u. 2 ct. 169 KK Vkpainu, mae micie
no/BifiHA (3MimIaHa) opMa BUHH, KA XapaKTEPU3Y€ETbCS YMHCHUM CTaBJICHHAM
0CcOo0M J10 JISTHHS 1 HEOOEPEXKHICTIO 10 HACTIAKIB Y POpPMI KpUMiIHATIBHO IPOTUIIPABHO1
CaMOBIIEBHEHOCTI YM KPUMIHAJIBHO NPOTUIPABHOI HenbanocTi [3, ¢. 114].

Ha HasiBHICTH CKJIaJHOi BUHU MpPH KPUMIHAJIBHO MPOTUIPABHOMY HNOPYIIEHH]
IIpaBUJI HECEHHS PUKOPAOHHOI ciy>k0M 3BepTae yBary O.b. Kypumok: ¢popma BunHn
npu KBai(dikaIii [bOr0 KPUMIHAIBLHOTO MPABOMOPYIIECHHS B MEPEBaXKHIN OLIBIIOCTI
BUIAJKIB Ma€ KOMIUIEKCHMHM XapakTep 1 MOBHMHHA BKJIIOYAaTH HE MEHII fK JIBa
CaMOCTIIH1 eleMeHTH: 1) MCUXiYHEe CTaBJICHHs 0COOU JI0 TOPYIIICHHS MPaBUJI HECEHHS
IPUKOPAOHHOI CIy’KOM; 2) TCHXIYHE CTaBJIEHHS OCOOM 10 3amofisiHHS TSDKKHUX
HaciiakiB. CraBiieHHA 0coOM 10 O€3M0CepeIHbOr0 MOPYIICHHS MpaBUJI HECEHHS
MPUKOPIOHHOI CIIy*)0H, TOOTO 10 camoi i (Oe3aIsSIbHOCTI), MOYKE BHpaXaTUCS B
YMUCHIU (opMmi, a A0 TSKKUX HACIIJIKIB — B YMUCH1M a00 HeoOepekH1i (opMax BUHMU.
[Ipyu upboMy HEOOEpEeXKHICTh Ma€ Micle Yy BHUIl KPUMIHAJIBHO MPOTHIPABHOI
caMOBIIeBHEHOCTI [4, c. 215].

Jocnipxyroun okpemi mpoOaeMu BU3HAYEHHS] BUHU MPU 3JI0BKUBaHH1 BJIA00
abo ciyx0oBuM ctaHoBuieM, B.I'. XamieB 3a3Haudae, 110 KOHIIEMIlS «IMOJBIHHOI»
BUHU JUI XapaKTepUCTUKU CyO €KTUBHOI CTOPOHH 3JIOBXKHMBAHHS BIAJI0K0 a00
CTy>)kOOBHM CTAaHOBHWIIIEM € IIUIKOM TMPUHHATHOIO, OCKIJIBKH JIO3BOJIAE JCTANBHIIIE
KOHKPETH3yBaTH CHPSMOBAHICTh YMHCIYy BHUHYBAaTOi OCOOM B KOKHOMY OKpEMOMY
BUITAJIKY, CEPEJl PI3HOMAHITHUX MPOSIBIB I[OTO KPUMIHAIBLHOTO MPABOMOPYIICHHS Ta
CIIPOIIy€ TIPOIEC JOBEJACHHS BHHYBATOCTI CIY»KOOBHUX o0Ci0O y Xoai Horo
po3ciigyBanss [5, c. 448]. [Ipo 3mimany dopmy Bunu roBoputh 1 JI.LK Kapnenko.
BuByatoun cy0’€KTHUBHY CTOPOHY HE3aKOHHOT'O PO3TOJIOLIECHHS JIKAPCHhKOI TAEMHHMII],
BUCHMI BBaXka€, M0 y pa3l yMHUCHOIO CTaBJICHHS [0 MJISHHS Yy BUIJISIOIL
«PO3TOJIOMICHHS Ta HEOOEPEKHOTO — Y BUJII KPUMIHAJIBHO MPOTUIIPABHOT HEA0AIOCTI
a00 KpPUMIHAJIBHO MPOTHUIIPABHOI CAMOBIIEBHEHOCTI, JO «TSDKKUX HACHIIAKIBY», Mae
Miclie 3mimana (rmoasiiiHa) ¢dopma BUHHM [6, c. 82]. ¥V KOHTEKCTI BUBYEHHS MpoOsieM
Cy0’€KTUBHOI CTOPOHM CKJIaay KpPHUMIHAJIBHOTO TMPABOMOPYIICHHS «3aUIICHHS B
Hebe3nel» npo ckiaaHy BUHY roopsaTh B.B. babanina ta O.B. Mukutuuk. Ilpu
3aJIMIIIEHH] B HEOe3Mmell BUHa 0COOM BUPAXKAETHCS y (HOPMI YMUCITY O BUMHIOBAHOTO
JSTHHA Ta HEOOEPEKHOCTI (KpUMIHAIBHO MPOTUIIPABHOT HE0AIOCTI 400 KPUMIHAIBHO
MPOTUIIPABHOI CAMOBIIEBHEHOCTI) /0 3amoissHuX HachiakiB [7, c. 29] A.B. boiiko
TaKOX 3rajye Mmpo 3Miany (MoABiiHY) BUHY, AOCIIKYIOUH HENPSIMUNA YMUCEN TpU
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BUMHCHHI HACWJIbCTBA IIMOJO TMpalliBHUKA IMPABOOXOPOHHOTO oprany [8, c. 634].
Busnavaroun cyO0’€KTHMBHI O3HaKM HE3aKOHHMX I 3 KOMEpPIIHHO I[IHHOIO
iH(dopmarriero 3 oomexenuM noctynom, O.K. Bacuiiska 3a3navae, mo y cr.ct. 231, 232
KK Vkpainu € aBa cycmiibHO HeEOE3NeuHi HacHiaku (MepBUHHUM — IIKOJA
BCTAHOBJICHOMY TMOPSIAKY 3IIMCHEHHS TOCIOJApChbKOl MAISUIBHOCTI B  YaCTHHI
3a0€3MEeUCeHHs] OXOPOHM KOMEpIiHO I1iHHOI 1HdopMallli BiJ HeI00pOCOBICHOT
KOHKYpEHIIIi 3 OOKy CyO’€KTIB TOCHOJApIOBaHHS 1 MOXITHUM — ICTOTHA IIIKOJA
MOTEPIIIIOMY, Cy0’ €KTY TOCIIOAAPCHKOI MIsITBHOCTI), TICUXIYHE CTABJICHHS JI0 SKUX Y
BUHYBATOTO € pi3HUM. J[0 3amofissHHS MIKOAU BCTAHOBJICHOMY IMOPSAKY 31HCHEHHS
TOCIIOAAPCHKOT MISITBHOCTI BIH CTaBUTHCS YMHUCHO, a JIO HAaCTaHHS ICTOTHOI IIKOJU
cy0’€ekTy TOCIOAapCchkoi misuTbHOCTI — HeobepexHo [9, c. 641]. I.C. Ileuyk Takox
3rajy€e mpo CKJIaIHy BUHY IPY BU3HAYEHHI CY0’ €KTUBHOI CTOPOHH TIOPYIIICHHSI TTPABHUIT
0e3IeKn JOPOXKHBOIO pyxXy abo eKcCIulyaraulli TpPaHCIOPTY oco0amu, siIKli KepylOTb
TpancnioptHuMu 3acobamu (ct. 286 KK Vkpainm) [10, c. 257]. M.IL. Irnarenko
3a3Hayae, 110, HE3BAXKAIOUM HA ICHYBAHHS JIOCUThH BEJIUKOI KUIBKOCTI KPUMIHATBHUX
MPaBOMOPYIIEHb, SKI 3aKOHOJABEIb XapaKTepU3y€e TOE€JHAHHAM YMHUCITY Ta
HEO0OEpPEkKHOCTI, Y KPUMIHATHLHOMY 3aKOHOJIABCTBI YKpaiHW BU3HAYECHO JIMINE JBI
dbopmMu BuHH — ymHcen Ta HeoOepexHicth [11,c. 280]. €.B. IlleBuenko
OMOCEPEAKOBAHO TAKOXk MPHUIUIAB YBary po3yMiHHIO CKJIaJHOI BUHH, JOCTIIKYIOUU
0COOJIMBI TIPUHOMH 3aKOHOJABYOI TEXHIKM MPU MOOYIOBI CKIAJIB KpUMIHAIBHHUX
MIPaBOMNOPYIIECHb 13 MOXIAHUMHU HACIIJKAMH B ICTOPUYHOMY KOHTEKcTI [12, c. 301—
310].

Y JOKTpHHI KpHUMIHQJIBHOIO IpaBa BIJICYTHE YHIBEpCAJIbHE BHU3HAYECHHS
CKJIaJIHOI BHWHH, OJIHAK € pPSJ BU3HAUCHb, SIKI MICTSATH MEBHI OCOOJMBOCTI Ta
BIIPI3HAIOTbCA MK coOoro. Hampukman, MoxkHa 3yCTpITH Take BU3HAYEHHS:
MO/BIMHOI (OPMOIO BUHHM € TI€BHE B3a€MOBITHOIICHHS (MOEIHAHHS) EJIEMEHTIB
CBIJIOMOCTI Ta BOJI OCOOHM, fKa BYMHIOE KpPUMIHAJIbHE MPABONOPYLIEHHS, IO
XapaKTepu3ye ii ICUX1IHE CTABJICHHS J0 JISHHS, SIKE IMOTATJIO 320 IisTHHS OaKaHUX U1
TaKuX, SKi CBIJIOMO MPUITYCKAJIWCSA, HACTIAKIB, TOPSAJ 3 HACHIAKaMH, SIKHX 0coba
po3paxoByBajla YHUKHYTH a00 He mepembadana iX HacTaHHS, 3a MOJKJIHMBOCTI Ta
000B’s3Ky ix mepenbaunTd. Y I[JIOMy OCHOBHE [IISSHHS TIpM HAaCTaHHI
HernependauyBaHuX KBalli(PiKOBAaHUX HACTIAKIB 3MIHIOE XapaKTep 1 CTYMiHb CyCIUIBHOI
HeOe3nevHoCTl i HabyBae 1HIoro 3micTy. [lpu 1IbOMy 3MICT BUHU BIIPI3HIETHCS BiJ
3aKOHOJIABUOTO BHW3HAYCHHS YMHUCIY, ajlé 1 HE OXOIUTFOEThCS BU3HAYCHHSIM
HE0Oepex HOCTI. Y I[bOMY BH3HAUEHHI YHEMOKJIUBIIOETHCA TMPOCTE MOETHAHHS
YMHUCITY 1 HEOOEPEKHOCTI B OJJHOMY JisIHHI, @ MPOMOHYETHCS CKJIAIHIIIA B3a€EMOIIS
€JIEMEHTIB BOJII Ta CBIJIOMOCTI OCOOM MpPH BUMHEHHI CKIJIQJHOTO KPHUMIHAJIBHOTO
MIPaBOTIOPYIIICHHS.

A.O. IliHaeB Tak caMO MIAKPECIIOE, IO KpiM YMHUCITY Ta HEOOEPEKHOCTI
ICHYIOTb TIOJIBiifHA Ta 3MimIaHa (opMu BUHHU. BUueHMiT He OTOTOXKHIOE iX, HE BXKUBAE SIK
aHAJIOT1YHI TOHSATTS, @ PO3MEKOBYE 1 pO3Tisiaac ik camocTiiHi. [lonBiitHa hopma BuHU
Ma€e MICIle y THUX BHUMNAAKaX, KOJU y MeEXax OJHOTO CKIaay KPUMIHAIHHOTO
MPaBOMOPYIICHHS] OJJHOYACHO MICTATHCS SK BCl O3HAKHW, MPUTAMaHHI YMUCHIN (GopMi
BHMHH, TaK 1 BCl 03HAKH, MpUTaMaHHi HeoOepexHocTi [13, c. 16]. 3mimana dhopma BUHH
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Ma€ MicIe TOAl, KOJU y MeXaxX OJHOTO CKJIaJy KPUMIHAIBHOTO MPABOIMOPYIICHHS
OJIHOYACHO MICTATBHCS ACSKl 03HAKH, MPUTaMaHH1 YMUCHIN (opMi BUHHU, 1 BC1 O3HAKH,
nputamMaHHi HeoOepexkHOCTl. [Ipu 1bOMy HEKOHKpeTH30BaHUM € mocwiaHHs A.O.
[liHaeBa mOAO «AESKUX O3HAK YMHUCHOI (POPMU BHUHMY», OCKIIBKH € P YITKO
BU3HAYEHUX 000B’SI3KOBUX O3HAK YMUCHOI (pOpMH BHHH, 1 32 YMOBH BiJICYTHOCTI X04a
0 omHi€i 3 HUX BBaXaeTbcs, MO yYMHUCHOI (opMu BHHM Hemae. [[B1 rpymnu
KPUMIHAJIbHUX TPABOMOPYILIEHD 13 CKJIAJHOI0 BUHOIO BUOKpemitoe B.1. bopucos: 1)
KpUMIHAIbHI IPaBOMOPYLICHHSI, B IKUX AISTHHSI, 110 SBJISIE COOOI0 MOPYIIEHHS IEBHUX
mpaBmII 0€3MeKH, caMo 1o co01, P BiIMEXyBaHHI B HACIIIIKIB, € aIMIHICTPATUBHUM
Y TUCIHUIUTIHAPHUM MPABOMOPYIICHHSAM, 1 JIUIIE HACTAHHS CYCIUIbHO HEOE3MEeYHNX
HACJIJIKIB, IPUYMHHO TOB’A3aHMUX 13 JISHHAM, pOOUTh BCE BUMHEHE KPUMIHAIBHUM
MPaBOMOPYIICHHSIM; 2) KpUMIHAJIbHI MPABONOPYIICHHS, B SKUX YMHCHE MISTHHSA
3aMoJi0€ ABa PI3HI HACIIAKH: Mepmuil (HalOmmk4uuil) € 000B’SI3KOBOK O3HAKOIO
00’ €KTUBHOI CTOPOHU, APYTHi (BiAganeHuil) — KBali(iKyro4or o3Hakoto [14, c. 255].

Ha nymky C.B. babanina, 3miniana (mojBiiHa, ckiaaHa) popmMa BUHH — 1€ pi3HE
MICUX1YHE CTaBJICHHS 0co0U y (popMi yMHUCTy Ta HEOOEPEKHOCTI 10 00’ EKTUBHUX O3HAK
y KpUMIHAJIbHUX MPABOMOPYIIEHHSX 3 MAaTEPIAIbHUM CKJIAJI0OM, Y SIKUX JISTHHS MalOTh
JBa BUAM SAKICHO PI3HHX 3a XapakTepoM 1 CTYNEHEM CYCHUIbHOI HeOe3IeKku
KpUMIHAJIBHO IPOTUITPaBHUX HacmiJKiB [15, c. 191].

VY nesKkux AOCHIDKEHHSX 3MillaHa (opMa BUHU XapaKTEpHU3YEThCS, SK pI3HE
MICUXIYHE CTaBJIE€HHA Oco0M y (opMi yMHUCIY Ta HEOOEpEeKHOCTI [0 pPI3HHUX
00’ €KTUBHUX O3HAK KpUMiHainbHOro npasomnopyueHHs. I'.C. KpaliHuk nponoHye Take
BU3HAUYEeHHS: «3MimaHa (opmMa BUHM — 1€ pPi3HE MCUXIYHE CTaBJIEHHS Cy0’€KTa
KPUMIHQJIBHOTO TPABOMOPYIIEHHS Yy (opMmMi ymHciy Ta HEoOepexHOCTI 10
BUMHIOBAHOTO HHUM JisSIHHS Ta WOro HaCHiIKIB Yy OJHOMY W TOMY caMoOMy
KpUMIHAJIbBHOMY MpaBonopyweHH» [16, c. 108].

bkl TOYHMM 1IOO XapakTepy HACIIIKIB BUYMHEHOIO KPUMIHAIBHOTO
MPaBOMOPYIIICHHS € BU3HAYEHHS, 3aripornoHoBane M.M. TyBaxkiieBoro. Buena BBaxae,
[0 KpUMIHAJIbHE MPABOMOPYIIEHHS 3 BOMa (popMaMy BUHU Ma€ MiCIIe JIUIIE B pasi,
KOJIM 3aKOHOJABIIEM Iepe0adeHo OCOONHMBY IOPUAMYHY KOHCTPYKIIIO (HACTAHHS
OUTBII TSHXKKUX HACHIIKIB BPaxOBYEThCSA SAK KBamiikyroua O3HAaKa CKIIAIy
KPUMIHAJIBHOTO MPABOIIOPYIIICHHS ) Ta HAsiBHE HEOOEPEKHE CTABICHHS JI0 BIMOBITHUX
kBamiikyrounx HacaiakiB [17, c. 203]. Hexgomikom 1boro BU3HAYECHHS € BIJICYTHICTh
BKa31BKHA Ha OCOOJIMBOCTI MICUXIYHOTO CTaBJEHHA 1 GOpMH BUHH, K1 MAIOTh MICLE Y
TaKUX KpUMIHAIBHHUX TTPaBOTIOPYIIICHHSIX.

0.0. baxypuHCbKa 3a3Havae, 110 «CKJIaJIHa BUHA MA€ MICIE Y TaKUX YOTHPHOX
BUTAJKaX: 1) ICUXiYHE CTaBJICHHS 10 TiSHHS XapaKTePU3y€EThCs MPSIMUM YMHUCIIOM, a
70 HACHIAKIB — HEOOEpEkHICTIO. B 1iloMy 11 KpUMIHANbHI IPABOMOPYILIEHHS CIiJ
BHU3HABATH YMUCHUMH; 2) TICUXIUHE CTABJICHHS IO JISTHHS XapaKTEPU3Y€ETHCS MPSIMUM
YMHUCJIOM, a JIO HACHIJKIB — YMHCIOM a00 HEOOEpeXHICTIO; TaKi KpHUMIHAJIbHI
MPaBOMOPYIICHHS TOTPIOHO BIIHOCUTHU TEX JI0 YMUCHHUX; 3) MCUXIYHE CTABJICHHS 0
TISTHHA XapaKTEePU3YEThCS yMHUCIOM a00 HEOOEpEeKHICTIO, a J0 HACIIIKIB —
HEOOEpPEXKHICTIO;  Taki  KpUMiHAJIbHI  TPABOMOPYIICHHS  CIii  BU3HABATH
HeoOepexxHUMHU; 4) TICUXIYHE CTaBJICHHS 1O JiSTHHS XapaKTEePU3YEThCS MPSIMUM
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YMHCIIOM, a JI0 HacliJKiB — MPsSMUM ab0 HenmpsMHM yMHUCJIOM. Taki KpuMiHaJbHI
PaBOIOPYILICHHS MOTPIOHO BU3HABaTH yMUCHUMMY [18, c. 88—89].

OTxe, mepeBakHa OUTBIIICTh BUSHUX, TPUITYCKAIOUX HAsIBHICTh CKJIAJIHOT BUHH,
HE BUXOJIATH 32 MEXK1 YMHCITY Ta HEOOEPEIKHOCTI sIK (hopM BUHU. [{1ICHO, pH CKIIaTHIM
BUHI IICUXIYHE CTaBJIEHHS OCOOM MO MIAHHA Ta A0 WOr0 HACHIAKIB 1 HE ITOBHHHO
BUXOJIUTHU 32 MEK1 YMUCHOI Ta HEOOEPEKHOI (POpM BUHU — BOHO JIMILIE 00’ €THYE iX Yy
MeXaxX €IUHOr0 TICHUXIYHOTO TPOIECy MpPU BYMHEHHI OJIHOIO KPUMIHAJIBHOTO
MIPaBOTIOPYIIICHHS.
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MUTAHHS IPOMOLII JTIKAPCbKUX 3ACORBIB

Yomaxamsiii Osena

K.}0.H. TOIICHT

MIPOBITHUM HAYKOBUHN CITIBPOOITHUK

BIIJIUTY TIpaB JIIOJIMHU Ta MPaB 1HTEJIEKTYaTbHO1
BJIACHOCTI B c(hepl OXOPOHH 3JI0POB's

HAI intenexkryansHoi BiacHocTi HAIIpH Ykpainu

AKTyanbHICTh JOCTIPKEHHSI MTUTaHb MTPOMOIIiT JIIKApCHKHUX 3aC00IB 3yMOBJICHA
KOMILIEKCOM (paKkToOpiB, 10 mnepeOyBalOTh Ha NEPETHHI IHTEpECiB Oi3Hecy, IMpaB
MaLI€HTIB, IEP>KABHOTO PETYJIFOBAHHS Ta €BPOIHTETPALIITHUX MPOIIECIB.

be3ymMOBHO, MpoMoOLisl € HEBIA'€MHOIO YAaCTUHOI (papMalleBTUYHOTO PHUHKY,
AKUN IEMOHCTPYE CTIMKICTh HaBITh B yMOBax Kpu3. JlocaiKeHHs T ATBEPAXKYIOTh, 1110
PUHOK TMPOMOLII IIBUAKO BIJHOBIIOETHCS TICAS MNOTpsACiHb. He3Bakarounm Ha
Oesmpele/IcHTHE TaAiHHSA MPOMOLIMHOI akTUBHOCTI Ha 82% y Oepe3ni 2022 poky
yepe3 MOBHOMAcCIITaOHE BTOPTHEHHS, BXKE€ 3 KBITHS TOTO K POKY IOYajocs aKTHBHE
BiHOBNeHHs. Ha kineup 2022 poky B mpoMmoilii rnepedyBajia Maibke Taka cama
KUTBKICTh OpeHJIB, SK 1 0 BIMHM, a Taki KaHajd, SK BiJjajieHa KOMYHIKaIlis Ta
KoH(pepeniii, BigHOBHIKCS Y 4-10 pasiB. Lle cBiAUUTh MPO KPUTHUUYHY BAKIUBICTD
npomMolii st pyHKIIoHyBaHHs hapmOizHecy [1].

[Ilopoky dikcyeThes ONM3bKO 5,7 MIIH 3rajyBaHb CIELIATICTIB OXOPOHHU
3I0pPOB'S MPO MPOMOIIiI0 TOBApIB "anTeyHoro komuka'", npuyomy nonan 80% 3 Hux
MpuIajgae caMme Ha Jiikapcbki 3acoou [1]. Takuit oOcsr komyHikailiii Ta MacIITaOHICTh
PUHKY HE MO€ 3aJTUIIaTUCA 11032 YBArow J0CIITHHUKIB.

Cdepa mpomoliii JIIKIB € OJIHIEIO 3 HAUOUIBII JUHAMIYHUX Y IPaBOBOMY IO,
IO IIOCTIMHO 3MIHIOETHCS 11 BIUIMBOM SK HAIlIOHAJBHHUX 1HIIIATUB, TaK 1
€BPOIEUCHKUX CTAHAAPTIB. YXBajeHHs 3akoHy Ykpainu "IIpo mikapcbki 3acoOu”
(2022 poky) KapAUHAILHO 3MIHIOE ITIIXOH 10 PEKJIAMH Ta MPOMOIIii, IMITIEMEHTYHOYH
BiAMOBIAH1 gupektrBd €C. BaxnuBo AOCHIIUTH HOBI HOPMH, 30KpeMa IIOJI0
iH(opMaIIiHOTO 3a0e3MeueHHs, PO3IIMPEHHS TMepeNtiKy 3a00poH y pekiami Ta
YTOYHEHHSI PaBUJI CIIOHCOPCTBA.

3BepHEMO YyBary Ha aKTHBHY MpaBO3aCTOCOBUY MpPakTUKy. Perynsaropu
(3okpema AMKY) k0pcTKO KOHTPOJIOWTH 110 chepy. Hampuknaz, nuimie B cepriHi
2025 poky nBi hapMKOMITIaHii OTpUMaiH mMTpadu Ha 3arajabHy cymy 7,64 MIIH T'pH 32
BBEJ/ICHHSI CII0’KMBAYIB B OMaHy. AHaJli3 TaKUX CIPaB € HAJ3BUYANHO aKTyalbHuM [2].

BiamiTMO, TapMOHI3allil0 3 €BPONMEUCHKUMU CTaHAApTaMM B yMOBax
eBpoiHTerpaiii YkpaiHu BHUHHUKa€ T0OTpeba B TMPHUBEACHHI HaIlIOHAJBHOTO
3aKOHOJIAaBCTBA Y BIAMOBIAHICTH 0 NpakTuku Cyny €C. ICHyI0Th CynepeuHOCTI MixX
M1IX0JaMU YKPATHCHKUX PETYJIATOPIB Ta MI)KHAPOIHUMHU CTAHJAPTaMHU 11010 OanaHCy
MIK CBOOOJI0I0 KOMEPIIIHHOTO BUCJIOBJIFOBAHHS Ta 3aXUCTOM ITyOIIYHUX 1HTEPECIB.

['onoBHOW momiero 2025 poky crano BhpoBaxkeHHs 3akoHy Ykpaiau «[Ipo
BHECCHHsI 3MIH JI0 JCSKUX 3aKOHIB YKpaiHH Im0A0 OCOOJUBOCTEH Jep>KaBHOI
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peecTpallii  JiKapchbkux  3aco0iB, SKI ~MOXYThb 3aKyHOBYBaTHUCS  0CO00I0,
YIOBHOBO)XEHOIO HA 3M1MCHEHHS 3aKymiBesdb y cdepl OXOpOHH 370pOB’s, Ta
BpETYyJIIOBaHHS OKPEMHUX IHUTaHb, MOB’S3aHUX 3 peali3alli€lo JIKAPChKUX 3acO0IB»
Ne4239-1X Ta pimennst PHBO, ski kapauHaibHO 3MIHWIN NpaBuiia rpu [3].
3yNUMHUMOCh Ha OCHOBHUX AacleKTax 3MiH. 3a0opoHa MapKETHHTOBUX
noroBopiB. 3 mgrotoro 2025 poky 3a0OpOHEHO MApPKETMHIOBI IUIATEXKI MIXK
BUpPOOHHMKAMHU Ta anTeKaMH 3a MPOCYBaHHS MpernapariB (BUAUICHHS Ha MOJMIIX,
akuii). Lle mano monBiitHmii eeKt:
- BupoOnuku 3ekoHOMHIN OMM3BKO 7,5 MIPJ IPH HA IUX IJIaTeXax 3a Mepii

Micsii [3].

- Bopnowac 3Hukim akimiHi mpomno3ullii (moHamx 3% TOBapooOIry amTeK y
motomy 2025 p.), a 6e3perenTypHi Mpenapatu NoJopoxKJail B CEPeAHLOMY Ha

21% [3].

3BepHEMO yBary Ha JAEKJIapyBaHHS Ta pedepyBaHHS IiH. 3ampoBaKEHO
Hamionanpauit  katajor miH. IlikaBo, 10 3ajekiapoBaHi BUPOOHUKAMH I[IHH
BUSIBUINCS] B CEPEIHbOMY Ha 27% BHUIIMMH 32 peasibHI po3piOHI IIHU (BUPOOHUKU
3aknanany "modT" Ha BUMAJIOK 3pOCTaHHS BUTpAT) [4].

[iru wa 100 HaWODOMYJSPHIIMX BITYM3HSAHUX IMpenapaTiB 3HUZUIUCA B
cepeaabomy Ha 22% (o0imsutn 30%), ogHak Mpojaxi B ynakoBkax Boanu Ha 18% [5].

BaxnuBe nuTaHHS aHTHKOPYIIiHHI OOMEKEHHS 100 JIIKapiB JepKaBHUX Ta
KOMYHaJIbHUX 3aKjajdiB, sIKI HaJEeXKaTh JO KaTeropiil ocid, Ha SKUX MOIIMPIOIOTHCA
AHTUKOPYIILIIHI OOMEXEHHs 10J0 OTpUMaHHsS nojaapyHkiB. Lle cTBoproe cknanne
MpaBOBE MOJE JJIs B3aeMOJIl papMKOMMaHIi 3 MEAUYHUMHM Tpal[iBHUKaMu, e Oyb-
[Ka MOCIyTa, MUJIbra Y NoJapyHOK MOXKYTb OyTH pO3LIHEH] K HEMPAaBOMIPHA BUTO/IA.

ACHEKT CyyaCHUX TEXHOJIOTIM, $IKI CTBOPIOIOTH HOBI BHUKIMKH IS
peryitoBaHHs. A came, HOBI KaHaJIM KOMYHIKalli. AJKe, akTUBHHM po3BUTOK digital-
MPOMOIIii (COoLiaIbHI MEPEKi, MECEHIPKEPH, TeJIEMEIUIIMHA) BUTIEpeIKae TpaauIliiHi
MeXaH13MH KOHTpoJto. TpaauiiiiHi METOAM HATJIAAy B IU(PPOBOMY MPOCTOP1 CTAIOTH
HEJIOCTaTHhO €(HEKTUBHUMH, IO 3yMOBIIIOE€ HOBI 3aITUTH JI0 PETYJIIOBAHHS.

Takox, pO3MUTTS MEX, BUHUKAE TpoOJieMa YITKOTO PO3MEKYBaHHS TMOHSTh
"pexknama", "mpomorris", "iHdopmariiiine 3a0esneueHHsA" Ta "COHCOPCTBO" B
nudpoBomy cepenoBuiili. Hampukiaa, CIoHCOPCTBO CTOPIHOK Y COIliaIbHUX Mepexkax
TErnep MPsIMO PETYIIOETHCS 3aKOHOM, 1110 MOTPeOy€e NeTabHOTO aHaJi3Yy.

3akoH Ykpainu «IIpo mikapchbki 3acoOW» BH3HAYa€ MPOMOINIO JIIKAPCHKOTO
3aco0y sk 1H(OopMalIiro PO JIKAPChKUH 3aci0, sKa momupeHa B 0yab-skiit popmi Ta B
OyIb-sKuil crocid, mpusHavueHa mjig (opMyBaHHS ab0 MIATPUMAHHSA OOI3HAHOCTI
MEIUYHUX Ta (apMaleBTUYHUX NPALiBHUKIB, (axiBLiB 3 pealOuriTalii y Takomy
JiKapchKoMY 3aco01 Ta CpsIMOBaHa Ha MPOCYBAHHS MPU3HAYEHHS, BIAMYCKY, IPOJIAXKy
YU 3aCTOCYBaHHS JIIKapChKOT0 3ac00y [6].

Ha mig3zakoHHOMY piBHI MPOMOIIis JIIKAPCHKUX 3aC001B BU3HAYEHO K KOMILIEKC
3axo/1B a00 Oyab-sKa AiSUTBHICTD, sIKa TPOBOJUTHCS, MIATPUMYETHCS, B TOMY YHUCII, 32
JIOTIOMOTOI0 3ac001B MacoBoi iHpopmarlii, Mepexi [HTepHET, OpraHi3oByeThCS ab0
CIIOHCOPYEThCST (PApMAIleBTUYHOI0 KOMIIAHIEID 3 METOI0 MPOCYBAaHHS JIIKAPCHKUX
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3ac00iB, 30LIbIIEHHA OOCATIB peKOMEHJalii, mocTayaHHs abo 3acTOCYBaHHS
JiKapchKuX 3aco0iB [7].

OT1xe, 3a00poHa MapKETUHTOBUX IUIATEKIB Majla HA METI 3HU3UTH IIIHH, aje
NpU3BeNIa 10 3HUKHEHHS aKIii Ta 3pOCTaHHS BapTOCTI O€3pelenTypHUX IMpermapaTis.
Ile cTBOpIOE HOBE MMOJIE JJIsT TOCIIIKEHHS €(DEKTUBHOCTI MPABOBUX HOPM. AKTHBI3aIIis
KOHTPOJTIO JIep KIIpOACTIOKUBCITYK0010 3/11MicHeHO 21 THC. MEpeBIPOK, a KUIBKICTh
BUSIBJICHUX TMOpPYIIeHb 3pocia B 1,5 pasa. Lle migkpeciotoe akTyalbHICTb TEMH
KOHTPOJTIO 32 mpomolti€ero [§]. dinancoBl HACHIAKY - mTpadu 3a MOpyLIeHHS y cdepi
peKJaMH JIKIB CSITHYIW Maibke | MJIH TpH, OpUYOMy OLIBIIICTh MOPYUIHHKIB
CIUIaYyIOTh iX 10OpoBUIbHO [9]. CTpyKTypHI 3pymieHHs. YacTka JIETHYHUX J00aBOK
3poctae (+29% 3pocTaHHs MPOAAXKIB), TOJI SIK YacTKa JiKiB CKopouyeThes. Lle moxke
CBIJTYUTH MPO 3MIHY TPOMOLIAHUX CTPATET1 B yMOBaX HOBUX OOMEKEHb.

ExcriepTy mporHo3yr0Th TTOIAJTBITE 3DOCTAHHS PUHKY B TPOIIIOBOMY BUPaXKCHHI1
(6azoBuii cuenapiit: +15,5% no 2025 p.), M0 CBIAYUTUME NP0 CTAOLIIZAIIIO MICIIA
pPEryJsTOpHUX 3MiH. TakoX TpUBa€ CTBOPEHHS YKpPAiHCHKOTro (apmarieBTUYHOTO
areHTCTBa, IKE OTPUMAE MMOBHOBAXEHHS 111070 KOHTPOJIIO 33 PEKIAMOI0 Ta TPOMOIIIEI0
JiKiB [4].

TakuM YUHOM, aKTYallbHICTh JOCIHIJKEHHS MPOMOIli JIKapChKUX 3ac00iB €
0€3CyMHIBHOIO, OCKUIBKH 1151 cdepa € "IakMyCOBUM mamipiieM" B3aeMoJiii pUHKOBHX
MEXaH13MiB, JIEP>KaBHOTO PETYJIIOBAHHS Ta €ETUYHUX HOPM Y TaKii 4y TIMBIN Tary3i, K
OXOpOHA 37]0POB's.
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Abstract This study examines the application of game theory in blockchain
systems and explores the potential use of these approaches in maritime transport
management. The research analyzes the role of economic incentives, reward
mechanisms, and penalty systems in ensuring the stability and security of decentralized
blockchain networks. Particular attention is given to the strategic behavior of network
participants and the concept of Nash equilibrium as a tool for analyzing decision-
making in decentralized environments. The paper also considers the application of
blockchain technologies in maritime logistics, including the use of digital platforms
and smart contracts to improve transparency, automate documentation processes, and
enhance coordination among transport participants. The results demonstrate that the
integration of game-theoretic models with blockchain technologies can contribute to
the development of efficient digital management systems in maritime transport and
global logistics.

Keywords: game theory, blockchain technology, economic incentives, smart
contracts, maritime logistics, transport management

Introduction With the rapid development of cryptocurrencies and blockchain
technology, new decentralized economic systems have emerged in which thousands of
independent participants interact, including miners, validators, users, and investors.
Ensuring honest behavior among participants and preventing fraudulent activities are
crucial challenges in such systems. For this reason, blockchain networks employ
economic incentives and reward mechanisms designed to motivate participants to
comply with protocol rules. Such incentive mechanisms are widely examined in
contemporary studies on the security and economic design of blockchain systems [1].

The scientific literature indicates that the efficiency and stability of blockchain
networks largely depend on the proper design of economic incentive structures.
Rewards for block creation, transaction fees, and penalty mechanisms create incentives
for participants to behave honestly and contribute to maintaining network stability [2].
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Therefore, the economic model of a blockchain system is considered one of the key
factors determining its security and long-term sustainability.

An 1mportant analytical tool for studying such systems is game theory, which
makes it possible to examine the strategic behavior of participants in environments
characterized by interdependent decision-making. Within this framework, a blockchain
network can be interpreted as a strategic game in which each participant selects a
strategy while taking into account the potential actions of other participants. Studies of
game-theoretic models of blockchain networks confirm the effectiveness of this
approach for analyzing the behavior of participants in decentralized systems [3].

The relevance of this research is also related to the ongoing digitalization of the
transport sector. Modern maritime transport management systems increasingly utilize
digital platforms, blockchain technologies, and smart contracts for managing logistics
chains and document flows. The application of game theory in combination with
blockchain technology may contribute to improving the transparency of logistics
operations and increasing the efficiency of maritime transport management processes.
Therefore, the study of economic incentives in blockchain systems is important for
understanding the potential application of this technology in maritime logistics and
transport management.

The aim of this study is to analyze the application of game theory in cryptocurrency
systems and to investigate how economic incentives, rewards, and punishment
mechanisms contribute to ensuring the stability and security of blockchain networks.
Particular attention is given to the potential use of these mechanisms in digital systems
for managing transport processes, especially in the field of maritime transport
management.

To achieve this aim, the following research objectives are formulated:

to examine the fundamental principles of game theory and the possibilities of their

application in blockchain systems;

to analyze the functioning of blockchain technology and its economic model;

to investigate the role of economic incentives in ensuring the stability of

cryptocurrency networks;

to explore the strategic behavior of participants in blockchain systems and the

potential application of these mechanisms in maritime logistics.

1. Game-Theoretic Foundations of Blockchain Systems

1.1 Nash Equilibrium in Blockchain Networks To analyze the strategic behavior
of participants in decentralized systems, it is appropriate to apply the fundamental
principles of game theory. One of the key concepts of this theory is the Nash
equilibrium, which describes a situation in which no participant has an incentive to
change their strategy provided that other participants maintain their current strategies.
This concept 1s widely used to analyze strategic behavior in economic and information
systems [3].

In blockchain networks, a Nash equilibrium is achieved when adherence to
protocol rules provides participants with a higher expected payoff than violating them.
If the economic model of the system is properly designed, rational participants choose
honest behavior because attempts to manipulate the system or launch attacks may result
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in the loss of rewards or other financial penalties [4]. Studies of strategic behavior in
blockchain systems demonstrate that participants may adopt different strategies,
including honest mining, delaying block propagation, or coordinating actions with
other miners. The analysis of such strategies using game theory makes it possible to
identify potential threats to the system and develop effective protection mechanisms.
Thus, the application of game-theoretic approaches contributes to improving the
security and stability of blockchain networks.

Similar approaches may also be applied to maritime logistics management, since
the interaction among participants in the transport process is also strategic in nature
and requires effective coordination among different actors within the transport system
[9]. The use of blockchain platforms in such systems can establish transparent rules of
interaction and encourage participants to engage in honest and efficient cooperation.

2. Economic Incentives in Blockchain Systems Blockchain networks function as
decentralized systems without a centralized governing authority. In such systems,
operational stability is ensured through specially designed economic incentive
mechanisms. Network participants receive rewards for validating transactions, creating
new blocks, and maintaining the functioning of the network [2].

The system of economic incentives in blockchain networks is designed to ensure
that honest behavior becomes the most beneficial strategy for participants. Research
on the economics of blockchain systems emphasizes that a properly designed reward
system contributes to the long-term stability of decentralized platforms [8]. Therefore,
the system of economic incentives represents one of the key elements that ensure the
stability and efficient functioning of blockchain networks.

Studies on blockchain economics indicate that the effective functioning of
decentralized networks is ensured through a system of economic incentives for
participants [1; 2; 8]. The main elements of such incentives include rewards for block
creation, transaction processing fees, deposit mechanisms (staking), and penalty
mechanisms for violating network rules. Similar incentive mechanisms may also be
applied in digital systems for maritime logistics management. For example, within
blockchain-based platforms used for container transportation management,
participants in the logistics process — such as shipping companies, port operators,
customs authorities, and freight forwarders — may receive digital rewards for timely
confirmation of operations, information exchange, or the completion of logistics
procedures.

3. Strategic Behavior of Participants in Blockchain Networks In decentralized
blockchain systems, participants make decisions based on their own economic
interests. Miners or validators may choose different behavioral strategies depending on
the potential benefits they expect to obtain. Therefore, the study of the strategic
behavior of participants represents an important area of analysis of blockchain systems
within the framework of game theory [3].

The main strategies adopted by participants in blockchain networks include:

honest participation in the network (compliance with protocol rules);
delaying block propagation;
coordination of actions with other miners;
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attempts of double spending.

Research shows that a properly designed system of economic incentives can
significantly reduce the risk of harmful strategies being implemented. If the potential
losses from violating network rules exceed the possible gains, rational participants are
more likely to choose honest behavior [4]. The analysis of such strategies makes it
possible to model the behavior of network participants and to evaluate the resilience of
blockchain systems to different types of attacks.

From the perspective of game theory, the interaction among participants in a
blockchain network can be represented as a strategic game between two types of actors:
honest participants and potential rule violators. To illustrate the strategic interaction
among participants in a blockchain network, a simplified game-theoretic model can be
considered, demonstrating the possible outcomes resulting from the selection of

different behavioral strategies.
Table 1
Simplified game-theoretic model of participant behavior in blockchain networks (developed by
the authors based on [3])

Participant Strategy Outcome for the Network Participant Payoff
Compliance with protocol rules Stable network operation Reward received
Violation of protocol rules Risk of attack or network instability Potential profit or penalty

As shown in Table 1, when the economic model is properly designed, the honest
strategy provides a more stable and predictable outcome for network participants. For
this reason, most modern blockchain protocols design their incentive systems in such
a way that honest behavior becomes economically more advantageous than violating
protocol rules. Such an equilibrium represents an important condition for the security
of blockchain systems, as it encourages participants to comply with protocol rules even
in the absence of centralized control.

4. Smart Contract Incentive Mechanisms One of the important instruments for
ensuring honest behavior in blockchain systems is the use of smart contracts. Smart
contracts are software algorithms that automatically execute the terms of agreements
between participants without the need to trust a third party [5].

Such contracts can incorporate deposit and penalty mechanisms to ensure the
fulfillment of contractual obligations. These mechanisms are widely used in modern
blockchain protocols, particularly in Proof-of-Stake systems, where validators lock
their own funds as collateral guaranteeing honest behavior. In the event of rule
violations, a portion of the deposited funds may be automatically confiscated by the
system [1]. Deposit and penalty mechanisms create additional economic incentives for
compliance with network rules and significantly enhance the overall security of
blockchain networks.

5. Blockchain Applications in Maritime Logistics Modern maritime logistics is
characterized by complex interactions among numerous participants in the transport
process, including shipping companies, port operators, freight forwarders, logistics
companies, and customs authorities. Studies in port economics emphasize that the
efficiency of maritime transport management largely depends on effective coordination
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among all participants in the logistics chain [9]. In this context, the use of digital
technologies, particularly blockchain, can significantly improve information exchange
between participants in the transport process.

The application of blockchain technologies in maritime transportation enables the
creation of decentralized platforms for managing logistics operations and document
flows. Such platforms provide a unified environment for information exchange among
all participants in the transport process and reduce dependence on centralized
information systems.

The interaction scheme of the main participants in maritime logistics based on a

blockchain platform is presented in Figure 1.
CARGO OWNER
| v |
BLOCKCHAIN
PLATFORM
| A I

v v v
SHIPPING PORT CUSTOMS

COMPANY OPERATOR  AUTHORITY
| I |

LOGISTICS
OPERATORS

Figure 1. Interaction scheme of key participants in maritime logistics based on a
blockchain platform (developed by the authors).

6. Blockchain-Based Interaction in Maritime Logistics In such a system, all
participants have access to a shared transaction ledger, which ensures:

transparency of logistics operations;

reduction in the number of paper documents;

faster processing of container transportation;

increased trust among participants in the transport process.

Moreover, smart contracts can automatically execute the terms of transport
agreements, confirm the transfer of containers between participants in the logistics
process, or initiate payment after cargo delivery. This contributes to improving the
efficiency of logistics management and reducing operational costs.

From the perspective ofgame theory, participants in maritime logistics may be
considered strategic agents interacting within a unified information system. Economic
incentives embedded in blockchain platforms may motivate participants to transmit
information in a timely manner, confirm the completion of operations, and comply with
contractual conditions. Thus, the use of blockchain technologies combined with
economic incentive mechanisms creates favorable conditions for improving the
efficiency of maritime transport management and for the development of digital
logistics platforms.

7. Practical Examples of Blockchain Use in Maritime Logistics In modern
maritime logistics, blockchain technologies are actively studied and implemented to
improve transport process management, optimize documentation procedures, and
increase transparency in logistics operations. One of the most well-known examples of
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blockchain implementation in maritime transport is the TradeLens platform, developed
by Maersk and IBM.

The TradeLens platform was designed to digitalize global container transportation
and enable transparent information exchange among participants in logistics supply
chains. The system allows real-time tracking of container movements, the exchange of
transport documentation, and the automation of numerous logistics processes [6].
Within this system, blockchain technology is used to create a unified and secure data
ledger. The TradeLens ecosystem included shipping companies, port authorities,
customs administrations, and logistics operators. The use of this blockchain platform
significantly reduced document processing time and minimized errors in logistics
operations. According to researchers, the digitalization of documentation in container
transportation can reduce operational costs for logistics companies and improve the
efficiency of transport flow management [7].

Another important application of blockchain in maritime logistics is the use of
smart contracts to automate the execution of transport agreements. For example, a
smart contract may automatically confirm the transfer of a container between logistics
participants or initiate payment once the cargo is delivered to the destination port.

Thus, practical examples of blockchain implementation in maritime logistics
demonstrate the significant potential of decentralized digital platforms for optimizing
transport management processes and improving the efficiency of global supply chains.

8. Comparative Analysis of Traditional and Blockchain Logistics Systems To
better assess the potential advantages of blockchain technologies in maritime transport,
it 1s useful to compare traditional logistics systems with decentralized blockchain-
based digital platforms. Such a comparison makes it possible to identify key differences
in information exchange, operational transparency, document processing speed, and
data security.

Table 2.
Comparison of traditional maritime logistics systems and blockchain-based logistics platforms.
Criterion Traditional Maritime Logistics Blockchain-Based Logistics

Through centralized systems or paper

Information exchange Decentralized digital ledger

documents
Operational Limited, information is stored in High transparency of data for all
transparency different information systems participants
Document processing Slow due to manual document Automated processing
speed verification through smart contracts
Risk of documentation . .
rTOrS High due to manual data entry Reduced due to automation
Coor;;?teilzligzrir;long Requires intermediaries Direct interaction via blockchain
Data security Depends on centralized systems Cryptographic data protection

Source: developed by the authors based on [8; 9; 10; 11].

The analysis of the characteristics presented in Table 2 indicates that the use of
blockchain technologies can significantly increase the transparency of logistics
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processes and automate the processing of transport documentation. In addition,
decentralized platforms contribute to improving coordination among participants in
maritime transportation. The results of recent studies confirm that the implementation
of blockchain-based solutions can reduce operational costs and increase the efficiency
of global supply chains [10; 11].

Conclusions Game theory represents an effective analytical tool for examining the
behavior of participants in decentralized systems, particularly blockchain networks.
The application of game-theoretic models makes it possible to study strategic
interactions among participants, assess potential risks, and develop economic incentive
mechanisms that ensure system stability.

The conducted analysis demonstrates that economic incentives, rewards, and
penalty mechanisms play a crucial role in the functioning of blockchain networks. A
properly designed economic model creates conditions under which compliance with
protocol rules becomes the most beneficial strategy for network participants.

The results of the study also indicate that blockchain technologies have significant
potential for application in the field of maritime logistics. The use of decentralized
digital platforms can improve the transparency of logistics operations, optimize
documentation processes, and enhance coordination among participants in transport
systems. Therefore, the combination of game theory and blockchain technologies
opens new opportunities for the development of digital management systems in the
maritime transport sector.
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IHOOPMAIIMHI CACTEMU SAAK IHCTPYMEHT
YIIPABJIIHHA 3bYTOM: OIITUMIBALIA TA
E®OEKTUBHA KOMYHIKALIA

IHaBienko Onena IlanTesiiBHa

J1-p exoH. HayK, ipodecop,

3aBijyBad Kadeapu myOniyHOro yIpaBIiHHS Ta aIMIHICTPYBaHHS
Opecbkuil HalioHANbHUN yHIBepcuTeT iMeHi [.I. MeunukoBa, Ykpaina

KozioBuesa Basentuna ArarosiiBHa

KaH]l. EKOH. HayK, JIOLEHT,

JOLIEHT KadeapH My OIIYHOTO YIPABIIHHS Ta aIMIHICTPYyBaHHS
Opnecpkuii HalioHanbHUM yHIBepcuTeT iM.1.I.MeunukoBa, Ykpaina

Ko3ioBueBa Bikropis OaexkcanapiBua

3100yBayka BUIIO1 OCBITH «OaKajgaBp»

ExoHOMIKO-TIpaBOBUI (paKyIbTET

Kadenpa ny06miuHOro ynpaiiiHHS Ta aIMIHICTPYyBaHHS

Opnecpkuii HalioHanbHUM yHIBepcuTeT iM.I.I.MeunukoBa, Ykpaina

Tpanchopmailisi cydacCHUX PUHKOBUX BIIHOCHH 3YMOBIJIIOE MEPEX1] KOMEPIIHHUX
CTPYKTYP Bl TPaAUIIMHOI TpaH3aKIIMHOI MOJIEi peati3allii ToBapiB 10 PesIiifHO1,
ne 6a30BUM aKTHBOM BUCTYMAIOTh JOBIOCTPOKOBI BITHOCHHHM 31 crioxkuBadem [2]. B
YMOBaxX EKCIIOHEHIIIMHOTO 3POCTaHHS OOCATIB KOMEPINWHUX JaHUX eQEKTUBHE
yIpaBIiHHS 30yTOM CTa€ HEMOXJIMBUM 0Oe3 riambokoi aproMmaruzarlii. KomyHikariis 3
IIJTHOBOIO AYJUTOPI€I0 Ta KOHTPAareHTaMu TMEPETBOPIOETHCS Ha KIIIOYOBUHU pecypc
KOHKYPEHTOCTIPOMO>KHOCTI, a creriani3oBani iHdopmartiiiai cuctemu (IC) popmyroTs
€MHE THTETpOBaHEe CepeOBHIIE TS 11 peari3arrii.

MeToro poOOTH € AOCHIIKEHHSI BIUIMBY CYYaCHUX 1HTEIPOBAHUX 1H(POPMALIIMHUX
CHUCTEM Ha apXiTEeKTypy 30yTOBHUX MPOIECIB MIANPUEMCTBA Ta OLIHKA IXHBOI POJIl Y
3a0e3neUeHHI SIKICHOI OMHIKaHAJIbHOT KOMYHIKaii. J{7s J0CATHEHHS METH BU3HAYEHO
TaKl 3aBlaHHs: npoaHanizyBatu [C gk 6a3uc 30yToBOi IHPPACTPYKTYPH Ta OKPECTUTH
MPaKTUYHI MapKepH ONTHUMI3allli yIPABIIHCHKUX PIILIEHb Y KOMEPILINHIN A1SUTBHOCTI.

IndopmariitHi cucteMu B KOHTEKCTI YIPaBIIHHS 30yTOM JOIIJILHO PO3TJIAIaTH HE
JUIIe SK TPOrpaMHO-amapaTHl KOMIUIEKCH, a SK CTPAaTETiYHUM YIpaBIlHCHKHMA
iHcTpy™meHT [1]. LlentpansHe Miciie y 11iH iHGPpaCTPYKTypl MOCIAAIOTH CUCTEMHU KJIacy
CRM (Customer Relationship Management) Ta ERP (Enterprise Resource Planning).
Ixms 1HTerpallisi 103BOJISE JIKBIAYBaTH 1HPOPMAIIHHY ACHMETPII0 MK CyMIKXKHUMHU
migpo3auiaMu  (BiIIaMU  MPOAQXKIB, MApPKETHHTY, CKJIaay) Ta 3a0e3nmednTH
CUHXPOHI3aIIi0 30BHIIIHIX 1 BHYTPIIIHIX TOTOKIB TaHHX.

BnpoBamxenns iHGOpMaIiitHUX CHCTEM JOKOPIHHO 3MIHIOE MapagurMy B3aeMO/Iii
3 KOHTpareHTamu. 3aMicThb (pParMeHTOBaHMX KaHaIIB 3B S3Ky (opMyeTbes
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OMHIKaHaJIbHE KOMYHiKaIiiiHe cepenosuiie [3]. YHidikoBaHa miaTdopma arperye
3BEpHEHHS 3 TeJNe(OHIi, eTeKTPOHHOI MOIITH, MECEHIKEPIB Ta COLIATLHUX MEPEXK Y
eqUMHY KapTKy KiieHTa. Ile ycyBae npoGiaemMy iHpopmariiiiHoi acuMeTpii, KOJiu BTpata
JAaHUX Ha eTalll mepeaadi jJija Mi>k MeHeDKepaMH ITPU3BOIUTH /10 3HUKEHHS KOHBEPCIi.
CyuacHi IC 3a0e3neuytoTh 6€3nepepBHICTh KOMYHIKallii: Oy b-IKUI yIIOBHOBAKEHUM
CIIBPOOITHUK MOKE€ MHUTTEBO BIJIHOBUTH KOHTEKCT II€PErOBOPIB, IO KPUTHYHO
M1JIBUIIY€ PIBEHb KJI1EHTCHKOT'O CEPBICY.

YnpaBniHchbkuil eeKT BiJ po3ropTaHHs 1HGOPMAIIHHUX CHCTEM BHMIPIOETHCS
KOHKPETHHUMH  ONepaliiHuMu  mokasHukamu.  [lo-mepmie,  BiaOyBaeThCs
MapIIpyTu3aiis Ta KBamiikaiis JiAiB 3a 3aJaHUMH aJTOPUTMAMH, IO ONTHMI3ye
HaBaHTa)XeHHA Ha mepcoHan. [lo-mpyre, aBToMaTu3allis pyTHHHUX KOMYHIKAIIHHUX
3aBAaHb (FreHepalisi KOMEPLUIMHUX IPOIO3HULIIA, TPUTE€pPH1 PO3CUIIKH, HATralyBaHHS PO
€Tany yroAu) BUBUIbHSAE YACOBUN pecypc JUlsl BeeHHs NpsMUX reperoopis [2]. Tlo-
TpPEeTe, aKyMyJSllis MacHBIB PETPOCMEKTUBHUX JaHUX JIO3BOJISIE KEPIBHUIITBY
3aCTOCOBYBATH MPEAUKTUBHY aHAJITUKY: IPOTHO3YBATHU CE30HHI KOJIMBAHHS MOIUTY,
OIIHIOBATH €(PEKTUBHICTh CKPHUIITIB KOMYHIKAIlIl Ta CBOEYaCHO KOPHUT'YBAaTH 30yTOBY
MOTITUKY.

[TpakTHuHE 3acTOCYyBaHHS YHPABIIHCHKUX 1HQOpPMAIIIHUX CHCTEM IOKa3ye
HaWBUIIy €KOHOMIYHY BIJJady B TUX HIIIaX, /e KOXKEH KIIEHTCHKUNA KOHTAaKT Ma€e
3Ha4YHYy Bary. 30Kpema, Iij Jac opraizallii 30yToBOi MISJIBHOCTI CHEIliaai30BaHUX
napdpymepaux OyTukiB, 3anyueHHs CRM-pillleHb Ja€ MOMJIMBICTh BUWTH 3a MEXI
3BUYANHOI (piKcalii mpoaaxiB. 3aMICTh LILOTO (GOPMYETHCS IMHOOKHM NPOoLTb KITIEHTA,
AKUM BpPaxoBYeE ICTOPIIO 3aMOBJIEHb, YACTOTY BI3UTIB Ta 1HAMBIAYaJbHI OJIb(PAKTOPHI
cMaku [3]. 3aBISKM I[bOMY THUIIOBAa B3a€EMOJIISI MEPETBOPIOETHCA HA E€KCKIIO3MBHHM
KJIIEHTCHKUI TOCB1J. Y KOHTEKCTI MEHEIPKMEHTY Li€ O3HA4a€ BIIMOBY BiJl IHTYiITHBHUX
METOJIB (POpMyBaHHSI aCOPTUMEHTY Ha KOpPUCTh 0O0IpyHTOBaHoro Data-Driven
MPOTHO3YBaHHA MOTPEO ayauTOpii Ta CTBOPEHHS €()EKTUBHUX MPOrpaM JIOSIBHOCTI,
10 CIUPAIOTHCSI HA CUCTEMHY aHANITUKY.

Takum uYMHOM, YymOpaBiaiHHA 30yTOM Yy Cy4YacHId pPHHKOBIM KOH'FOHKTYpI
HEBIIJIJIbHE BiJI BUKOPHUCTAHHS 1HTErpoBaHUX 1H(opMaiiiHux cucteM. Bonu
BHUCTYIAIOTh HE TMPOCTO I1HCTPYMEHTOM OOJIKy, a TIOBHOI[IHHUM JpaiBepoM
ontumizamii komepiiitHoi aisuibHOCTI. [C  3a0e3meuyroTh MPO30pICTh BOPOHKH
MPOJIaXiB, MIHIMI3YIOTh BIUIUB JIIOACHKOTO (hakTopa y KOMyHIKaIii Ta (popMyIOTh
MIAIPYHTA JUIsl TPUUAHATTS CTPATEriuHUX YIMPABIIHCHKUX pIIEHh Ha OCHOBI
Bepu(DiKOBaHUX JaHUX. BianosinHO, 1HBeCTHII B UUdpoBi3ali0 30yTOBOI
iH(QpacTpyKTypu € 0a30BOI0 YMOBOI 30€peXeHHS KOHKYPEHTHUX IepeBar
M1IIPUEMCTBA.

Cunucok jgireparypmu:
1. Marsienko O. B., l{lusin M. H. [ndopmaiiitHi cucteMu B MEHEKMEHTI : HaBY.
noci6. Kuis : [{lentp yuboBoi a-pu, 2007. 288 c.
2. Kpuxkascwkuii €. B., Kocap P. B., Uyxpaii H. I. Ynpasmiaas 30yTOBOO MOTITHKOIO :

MIIPYYHUK. 2-T€ BU., epepods1. 1 qomnos. JIbBIB : Bun-Bo JIbBIB. MONMITEXHIKH,
2008. 716 c.

133



MANAGEMENT
MODERN DIGITAL TECHNOLOGIES IN SCIENCE AND EDUCATION: FROM CREATION
TO EXPLOITATION

3. Matpoc O. M., Menpnauk JI. 0., Muxaiinosuna C. O. CRM-cucrema - iHCTpyMeHT
JUIsl O13HECY B CoIllayibHUX Mepexax. Egexmusna exonomika. 2022. Ne 5. URL:
http://www.economy.nayka.com.ua/pdf/5 2022/91.pdf

134



MANAGEMENT
MODERN DIGITAL TECHNOLOGIES IN SCIENCE AND EDUCATION: FROM CREATION
TO EXPLOITATION

CTPATEI'TYHI ACIIEKTU PEBPEH/IUHI'Y AK
IHCTPYMEHTY 3BEPEKXEHHA JIOAJBHOCTI
CHHO’KUBAYIB B YMOBAX KPU3U

Cyxenbka K.B.

1. (pistoc. 3 MEHEKMEHTY,
BUKJIaJau-CTAXUCT Kadeapu MEHEIKMEHTY,
YMaHChKUN HAIlIOHATBHUHN YHIBEPCUTET

Y cydacHMX yMoOBax TJ00ambHOI HECTAaOUIRHOCTI 3AaTHICTH Oi3Hecy 10
TpaHcdopmarlii cTae KI040BUM (PaKTOpOM BUKMBAaHHS. JlMHaAMIYHA 3MiHA CYCHIIBHUX
OYiKyBaHb Ta TEXHOJOTIYHHUI MpOTpec 3MYILIyIOTh KOMIIaHIi Mepersgaru 3acTapiil
arpulyTu OpeHy, sIKi IepecTaloTh PE30HYBaTH 3 IIJILOBOIO ayauTopieto. PeOpenaunr
y IIbOMY KOHTEKCTI MOCTa€ HE MPOCTO SIK IHCTPYMEHT Bi3yaJbHOTO OHOBJICHHS, a SIK
cTpareriyHa HeOOX1AHICTh ISl MOI0JIAHHS KOMYHIKalliitHux O0ap’epiB. [lompu BUCOKY
BapTICTh Ta CYyNyTHI pU3UKH, CaMe aJanTaiis CHUCTeMH OpeHI-KOAIB 0
OaraTtorpaHHOTO KYyJIBTYPHOTO CEpEIOBUIIA JA03BOJIAE MiANPUEMCTBAM KOHBEPTYBATU
BUKJIMKU KPU3H Y HOBI MOKJIMBOCTI JJIs 3MII[HEHHS JIOSJIbHOCTI CIIOYKMBAYiB.

Ax 3a3nHauae becema Aprem, «peOpeHAMHT — 1€ TPOIEC OHOBJIEHHSA Ta
Tpancdopmailii OpeHy, CIpSIMOBaHUI HAa CTBOPEHHS HOBOTO IMIJKY Ta MOCHUJICHHS
3B’SI3KY 3 HJILOBOIO ayauTopieto» [1].

Cnig 3a3Ha4UTH, 1110 €PEKTUBHO BIPOBAIKEHUN peOpEHINHT 3a0€3I1euy€e KOMIaH1i
HU3KY CTpaTeriuHux nepesar [2]:

1. Juepcudikariisi Ta po3MMPEHHS KIIEHTChKOI 0a3u (OHOBIICHHS 1IEHTUYHOCTI
BIJIKpUBAE MUISX JI0 3TyYEHHSI HOBUX CETMEHTIB I[IbOBOI ay/IUTOPIi);

2. 3a0e3mneueHHS PUHKOBOI PEJIEBAHTHOCTI Ta aJaNnTUBHOCTI (peOpeHarHT
BHUCTYIIA€ 1HCTPYMEHTOM CHHXpOHI3amii Oi3Hecy 3 aKTyaJbHUMHU PUHKOBUMU
TPEHJIaMH );

3. Iarencudikaiis igeHTUIKAIT Yyepe3 eMoIliiiHe 3ay4eHHs (BUKOPUCTaHHS
METOJIIB «TyMaHi3aiii» OpeHIy (CTOPUTENIHT, Bi3yaJbHa IMEpPCOHANI3aIlIA) CIpPHUSIE
[IMOIIOMY 3aram’ ITOBYBaHHIO);

4. OnTumizaiis uu(ppoBOi MPUCYTHOCTI Ta MOUTYKOBOT'O aBTOPUTETY (CTpaTeriyHe
OHOBJICHHS OpeHAy Oe3mocepelHbO KOpele 3 e(PEeKTUBHICTIO LU(PPOBOTO
MapKETUHTY);

5. BHyTpIIIHROKOpPIIOpAaTUBHA KOHCOJIJAIsl Ta PECTPYKTypHu3alis (peOpeHIMHT
ctae GyHIaMEHTOM JIJIsl IEPE3aBAHTAKEHHS BHYTPILIHIX MPOIIECIB).

TeopeTnune OOTpyHTYBaHHSI 3a3HAYCHHX IEpPEBAar 3HAXOIUTh CBOE MPAKTHYHE
MIITBEPKEHHS Y MISUTBHOCTI Cy0’€KTIB TOCTIOAPIOBAHHS PI3HUX CEKTOPIB €KOHOMIKU
Vkpainu. B ymoBax puHKOBOI TypOYJIEHTHOCTI BITUM3HSHI MIANPUEMCTBA
JEMOHCTPYIOTh ~ BHUCOKY  QJaNTHUBHICTh, 3aCTOCOBYIOUM  JU(EPEHINHOBAHHIA
1HCTpYMEeHTapiii TpaHcdopmarlii Bii TOYKOBOI KOPEKIi Bi3yadbHUX aTpuOyTIB /IO
dyHIaMEHTAIBHOI 3MIHM CTPATETiYHOTO TO3UIlIOHYBaHHS. Cucremarus3ailis Ta
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y3arajJbHEHHS TaJly3eBOTO JOCBIAY JO3BOJISAIOTH BHUIUIMTH KIIOYOBI CKJIQJ0BI
YCHIIITHOTO peOPEHIUHTY Ta MPOCTSKUTH IXHIN IPSAMUNA BIUIMB Ha piBEHb 30€pEKESHHS
Ta 3MIIHEHHS JOSJIBHOCTI CIIO’KUBaviB (Tab. 1).

Taonuya 1. Ilpuknaou peanizayii cmpameziii peOpeHOUn2y 6 Pi3HUX CEKMOopax
eKOHOMIKU YKpainu

I'asnyseBa L. . Peno3nnionyBanH Pesyabraru
. Pecraijrinr Penunzaiin
NPUHAJIEKHICTDh s BIIPOBA/IKEHHS
BrpoBamxeHHs
OHOBJIEHHS p W AKIIEHTYBaHHS . .
JTUHAMIYHUX Inrencudikariis
Jororuna Ta . yBard Ha :
€JIEMEHTIB Ta . IPOJIAXIB Ta
XapuyoBa NaKyBaHHS JJIs . HaTypaJbHOCTI
. €KCIIPECUBHOT . PO3IIUPEHHS
NPOMMCJIOBICTD | 3aJIy4ECHHS N KOMIIOHEHTIB Ta
. . KOJIbOPOBOT . : YaCTKU PUHKY B
(namoi) MOJIOJIIKHOTO YHIKaIbHOCTI .
ramu B HIiIIIEBOMY
CerMeHTa . CMaKOBHUX .
odopmiteHH1 CErMEHTI.
ayauTopii. XapaKTEePUCTHUK.
TapH.
Ilepexin no L Tpancopmanis y | 3MiHEHHS
L . MopnepHizaiiis .
MiHimMamicTHaRO | 100aIbHOTO J1AepChKUX
. . 1 CHMBOJTIKH Ta °Pe oreparopa 3 O3 Ta
Jlorictuyni  Ta BIJITIJICHD, .
. po3poOka aKILIEHTOM Ha yCHilHe
NOLITOBI MOCIYTH BITPOBA/KCHHS .
aBTOPCHKOTO IIBUKICTh Ta OCBOEHHS
aBTOMaTHU30BaHU o
KOPIIOPaTUBHOT . | TEeXHONOT1YHICTh 3aKOPJIOHHHUX
X TOYOK BUAYl. . .
o mpudTY. pIIIEHb. PHUHKIB.
3aMiHa Onrumiszars . . .
Ilepeopienranis 3 | Tpanchopmaris
CKJIQJTHUX uuppoBUX " . .
! . TpaanuLIHHOTO 013Hec-Mojeni
. . | rpadiyHUX KaHaliB , .
TenexkomyHnikaui . 3B'SI3Ky Ha Ta BUX1A Y
N CHUMBOJIIB Ha B3aeMOJII Ta . L
WiHMii cekTOP I KOMIUTEKCH1 CYMiXKHI
JIAKOH1YH1 PO3BHUTOK .
. . uugposi ta IT- BHCOKOTEXHOJIOT
dbopMu y CTHIIT | CEPBICHUX . .
pilLICHHS. 14HI CerMEHTH.
«rer». 1aThOpM.
dopMyBaHHs I'muboka .
HIBEPCAILHOIO | MOAEPHI3AIs AKIeHT Ha 3MilHCHHS
YHIBED P .\, CTHOKUBYOT
. . Bi3yaJIbHOTO OHJIalH- Jep KaBHIN .
BaunkiBcbkmii Ta . . . JIOBipH Ta
. . o0paszy, OaHKIHTY Ta CTabUIBHOCTI, .
¢pinancoBmii . . . 1 BUIICHHS
aJanTOBaHOTO cTaHjapTusaiis | kibepoesmner Ta N
CeKTop . . . . 3arajabHOl
JUIs BCIX (b13MYHMX TOYOK | MiATpUMII Oi3HEC-
. KOHKYPEHTOCIp
BIKOBHX 00CIIyroByBaHHsI | cepeloBUIIIA. .
- OMOJKHOCTI.
KaTeropii.
CnponieHns
potll Macmrabue . 3HauHe
rpadiyHUX 3MiHa Gopmaty 3
. OHOBJICHHS . PO3IIUPEHHS
EnexTponna €JIEMEHTIB . . BY3bKOCIIEII1aJ1130B
. . A iHTEpdeiicy ACOPTHMEHTY Ta
KoMep1is ineHTudikarii . aHOTO MarasuHy Ha
caifty Ta . o MaciTaOyBaHHS
(e-commerce) JUTS . YHIBEpCAIIbHUN . .
MOOUIBHOTO . KJIIEHTCHKOT
MOKpAIIEHHS MapKeTIUIEHC.
o J0/1aTKa. 6a3u.
CTIPUHHSITTSI.

IDicepeno: nobyoosarno asmopom Ha ocrosi [1]
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Takum yuHOM, pe3ynapTaTd MPOBEACHOI cucTteMaTusalii (Tabm. 1) m03BOJSAIOTH
KOHCTaTyBaTH, IO YCHIIIHUN pPEeOpPEeHAWHT Yy TIepIOAM PUHKOBOI HECTaO1IbHOCTI
BUXOJUTh JAJICKO 3a MEXI OHOBJICHHS BI3yaJdbHOI 1JeHTHYHOCTI. HaiOinbmmii
KyMYJISTUBHUNA €(EKT IEeMOHCTPYE IHTETPOBAHWUM MIAXiJ, 3a SKOTO 30BHIIIHIM
pecCTailIiHT BUCTYIIA€E JIUIIIE IHCTPYMEHTOM Bi3yallizallli IITHOOKOTO perno3ulliOHyBaHHS
Ta cTpareriyHoi aganTailli Oi3HEC-Mojesl J0 3aluTiB LUIBOBOI ayauTopii. AHami3
PI3HHX CEKTOPIB €KOHOMIKU YKpaiHu MIATBEP/KYE, 10 caMe MO€HAHHS 1HHOBAIHN y
CEPBICHUX MpOIECcax i3 IMIHHICHUM OHOBJICHHSM MICIi JJO3BOJISE€ MiANPHEMCTBAM HE
JUIIe MIHIMI3yBaTH PU3UKU KPU3H, @ M KOHBEPTYBAaTH iX y CTIHKYy KOHKYpPEHTHY
nepeBary Ta BUCOKUH piBeHb CIIOKMBYOI JIOSUTBHOCTIIO.

OpHak, mONpHU BaroMi CTpaTeriyHi MepeBaru, peOpEeHIUHT Yy KPU30Bi MEPIoau €
MPOIIECOM 13 BUCOKMM pPiBHEM HEBU3HAu€HOCTI. Cripo0Oa OHOBJIEHHS 1JCHTUYHOCTI B
yMOBax OOMEXKEHUX PpECypciB Ta MiJABUIIEHOI YYTJIMBOCTI  CIIOXXHBaudiB
CYNIPOBOJIKY€ThCSI HU3KOK0 KPUTUYHHUX PU3HUKIB [3]:

1. Brpara BmizHaBaHOCTi (HAATO pajuKalibHa 3MiHA Bi3yaJbHUX KOJIB (JIOTOTHITY,
(bipMOBUX KOJIBOPIB) MOKE MPU3BECTH JIO TOTO, 1110 JIOSUTbHI CIIOXKHUBAYl MEPEeCTaHyTh
11eHTH(1KYBaTH OpEH]T Ha TIONUIIl YU B IIUGPOBOMY MPOCTOPI);

2. BiToprueHHs HOBUX LIHHOCTEH (SIKIIIO HOBE MO3UI[IOHYBaHHS HE IMiJAKPITICHE
peaJbHUMH 3MIHAMH B SIKOCTI TPOAYKTY YHM CEpBICY, CHOXHBadl CIPUHAMAIOThH
PEOPEHIMHT SIK MAHIITYJIAIIIIO);

3. ®iHaHCOBHI THCK (HENMpaBWJIBHUN PO3PAXYHOK OKOKETY Ha BIPOBAKECHHS
(3aMIHa BUBICOK, MaKyBaHHS, OHOBIEHHA IT-1HPpacTpykTypu) Moke MOITTMOUTH
(GiHaHCOBY KpHW3y MIJNPUEMCTBA, HE JaBIIM OYIKYBaHOro mnpuOyTKy B
KOPOTKOCTPOKOBIM MEPCIEKTUBI);

4. BHyTpilHIA oOmip nepcoHany (BIACYTHICTh YITKOI KOMYHIKalli BCEpeauHI
KOMIIaHIi [[0JI0 METH 3MIH MOXE€ MPHU3BECTU A0 AEMOTHBALlli CIIBPOOITHUKIB, SIKI €
MEPBUHHUMH TPAHCISTOPAMU LIHHOCTEN OpEeHy KITIEHTaM);

5. HeratuBHa peaxiiis B 1iudpoBoMy cepenoBuill (ycmix peOpeHIuHTY ChbOTOIHI
3HAYHOIO MIPOI0 3aJCKUTHh Bl CHOPUUHATTS JiAEepaMH JYMOK Ta AaKTUBHUMU
KOPHUCTYBauaMH COLIMEPEIK);

MiHimi3alisi 3a3Ha4€HUX PU3HKIB TOTPEOy€e CUCTEMHOTO MAXOAY /0 MIaHyBaHHS
pebpenauury. BaxmBy poib BiAIrpatoTh NOMEpeaHIN aynuT OpeH Ty, aHalli3 O4iKyBaHb
[IJTLOBOI ayIUTOPI1, @ TAKOXK TECTYBaHHS HOBMX KOHIICTIIIH Ha (hOKyC-Tpymnax nepen ix
MMOBHOMACIIITAOHUM BIPOBAKCHHAM. Takui miaxig 103BOJIsI€ 3MEHIIIUTH UMOBIPHICTh
HEraTUBHOI peakilii CIOXHUBAYyiB Ta MIABUIIMTH €()EKTUBHICTH TpaHChOpMaliiHUX
3MiH.

Sk miACYMOK, B yMOBaX Cy4aCHUX PUHKOBUX BUKJIMKIB PEOPEHIUHT NIepecTaB OyTH
JIMIIE THCTPYMEHTOM 30BHIIIHBOIO OHOBJICHHS, IEPETBOPUBILIUCH HA JII€BY CTPATETIIO
3MIIHEHHS JKUTTE3AATHOCTI Oi3HeCy. AjamnTailisi CUCTeMH OpeHI-KOMYHIKalliil 10
MIHJIMBUX CYCHUTHHUX 3aMUTIB JI03BOJISIE KOMITAHISIM HE TUTBKH J0JaTH iHGOpMaIliifHi
pPO3pUBH, a ¥ mepeTBOproBaTH (aKTOpH MI0OATBHOT HECTAOITLHOCTI HA PECYPCH IS
MOCUJICHHS KJTIEHTCHKOT JTOSITbHOCTI. [IpoBenennii cekropaibHMiA aHATI3 TIEPEKOHINBO
JOBOJIUTH, 1110 MAKCUMAaJIbHY PE3yJbTaTUBHICTh 3a0e3Meuye IHTerpoOBaHUM MiixXij, 3a
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SKOTO Bi3yaJbHI 3MIHM € JIOTIYHMM HACHiJIKOM TIHOOKOTO MEeperisay IIHHICHUX
OpPIEHTHPIB Ta ONTUMI3allli BHYTPIIIHIX MPOIIECIB.

Hes3Baxkaroun Ha HeMuHYYl (IHAHCOBI BUTpAaTH Ta PHU3UKH, IIOB’s3aHI 3
imenTudikaiiero OpeHIy, caMme CTpaTeriyHo OOTpyHTOBaHA 3MIHA 1JEHTUYHOCTI
rapanTye 30epexeHHs JTOBIPIUBUX BIAHOCHH 13 ayIUTOPi€l0. Y KIHIEBOMY MIJICYMKY
ABTEHTUYHICTh Ta BIJIMOBIJHICTh aKTyaJbHUM IIHHOCTSM CTalOTh TUMU YMHHUKAMH,
0 JO03BOJISIIOTH OpeHJly He mpocTo 30epiraTd PUHKOBY NIPUCYTHICTh, a W
TpaHc(opMyBaTHCsS B IHHOBAIIMHOTO Cy0’€KTa, 31aTHOTO 0 CTa0LTLHOTO PO3BUTKY B
yMOBaX Oy/Ib-IKUX €KOHOMIYHHUX KOJUBAHb.
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HAINPSIMU BUKOPUCTAHHS LITYYHOT'O
IHTEJEKTY JUISI OIHKU IJIbOBOI AYJIMTOPII B
TYPUCTUUYHOMY BI3HECI

Mip3soes Lxasin [llup3an oruum

K.€.H., IOLIEHT KadeIpu MapKEeTUHTY
XapKiBCHKOTO HAIlIOHAIBHOTO €KOHOMIYHOTO
yHiBepcurety iM. C. Ky3nens

CyuacHuil eTanm pO3BUTKY TYPHUCTHYHOTO OI3HECY XapaKTEepPHU3Y€THCS AKTUBHUM
BIIPOBA/DKCHHSAM UU(PPOBUX TEXHOJOrA Ta TMOCTIMHUM 3pOCTaHHSAM OOCHATIB
iHdopMartlii Mpo MOBEAIHKY CIOXKHMBAYiB TYPUCTHUYHUX MOCHYr. TypUCTH Jemai
YacTillle BUKOPUCTOBYIOTH OHJIAMH-TIaTGOpMH I TOIWIYKY 1HGOpMalii Mmpo
MOJIOPOKi, OPOHIOBAHHS TOTENIB, MPUAOAHHA KBHUTKIB Ta OOMIHY BPaKEHHAMH Y
coliayibHUX Mepexax. B pesynbrari BinOyBaeTbCs (DOPMYBaHHSI BEIUKOTO MACHBY
JaHUX, SKUH MOXKe OyTH BUKOPUCTAHUMN IS TIIMOOKOTo aHaii3y notped Ta ynogo0aHb
MOTEHIIITHUX KITIEHTIB TYpPUCTUYHUX MIANPUEMCTB. 3a IIUX YMOB, aKTyaJIbHOCTI
HaOyBae€ JOCHIPKEHHS BHKOPUCTAHHS TEXHOJIOTIM IITYYHOTO IHTENEKTYy B
TypUCTUYHOMY O13HECI JUIsl OLIHKHM IIIbOBOI aynuTopii. Lleil 1HCTpyMEeHT J03BOJIUTH
00poOisATH BeNMKl 00csaru 1H(OpMaIlli Ta BHUSBIATH MPUXOBaHI 3aKOHOMIPHOCTI Y
MOBEIIHII criokuBadiB [ 1; 3].

BuBUEHHS MLIJIBOBOI ayIUTOpPIi € OJHUM 13 KIIOYOBHUX MOMEHTIB (POPMYyBaHHS
cTparerii pO3BUTKY MApKETHHIOBOi JAISUIBHOCTI TYPUCTHYHHUX MIANPUEMCTB.
Tpaaguriiino, B SKOCTI 1HCTPYMEHTapit0, BUKOPHUCTOBYIOTh METOIW AaHKETYBaHHS,
OTNIMTYBaHHS a00 aHaI3y CTAaTUCTUYHUX AaHuX. Lle qomomarae qOCTiAUTH TEHICHIIII,
Kl TpUTaMaHHI Cy4yaCHOMY pPHHKY TYPUCTHUYHMX Tociyr. Ha maymky OimbImocti
BUCHUX, SIKI 3aMMalOTBCS caMe ITI€I0 MPOOJIEMATHKOIO, B OCTaHHI POKH IIEH PUHOK
XapaKTepU3YETHCS BUCOKOIO TMHAMIYHICTIO Ta 3HAYHOIO PI3HOMAHITHICTIO CITOKUBYUX
ynono6anb. [liboBa aynutopisi, a caMe TypUCTH MOXKYTh OyTH 3TpYyIOBaHi 32 TAKUMHU
03HaKaMU SIK METa MOJA0POKEH, piIBEHb IOXO/IB, CTHIIb JKUTTS, MOTHBAIIS BIIIIOUYUHKY
Ta 1HpopMallliHa MoBeAIHKa y uudpoBomy cepeaouii. Lle 103Bosse OUIBII TOYHO
MIJIATH O CeTMEHTAIlli PUHKY Ta MO3UIIOHYBAaHHS BJIACHOTO O13HECY, a JIOTIOBHEHHS
JOCIHIJPKEHHSI 1HTEJEKTyaIbHUMH AHAIITUYHUMU 1HCTPYMEHTaMH, J103BOJISIIOTH
BPaxOBYBAaTH 3HAYHO OUIBIIY KUIBKICTh (AKTOPIB, SIKI MOXYTh BIUIMBAaTH Ha BUOIp
TYPUCTUYHUX MOCIYT [2; 6].

OTxe, MOKHA 3pOOUTH BUCHOBOK, 110 OJHUM 13 HAaHOUIbII NOMIMPEHUX HANPAMIB
BUKOPUCTAHHS IUTYYHOTO IHTEJEKTY B TYPUCTHUHOMY OI3HECI € aBTOMaTH30BaHa
CerMEHTAIllsl PUHKY. BUKOpHUCTaHHS ajIropuTMiB MAIIMHHOTO HAaBUaHHA HaJae
MOKJIMBICTh TMPOAHATI3yBaTh 3HAYHI OOCATH JAaHMX MPO KIIEHTIB Ta CPOpMyBaTH
TPyNu CIOXKHUBAUIB 32 CYKyIHICTIO PI3HHUX XapakTepUCTHK. Jlo Takux mapaMmeTrpiB
MOJKHA BIJTHECTH YACTOTA Ta PETYISPHICTH MOIOPOKEH, META MTOIOPOKEH, CEpeTHIN BIK
Ta CTarb TYPUCTIB, CEpeIHIA pIBEHb BUTpaT, reorpadis BiABIAYBAaHHX HAMPSMIB,
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1HTEepecH TypHUCTiB a00 TXHs aKTUBHICTh Y Mepexxi [nTepuet. HaBeneHi o3HaKu 11160BO1
aymuTopii MOXYTh OyTH PO3IIMPEHO abo0 3BYKEHO BIAMOBIIHO JO 3asBJICHOI
CTpaTeriyHOi ~ METH  MApKETHMHIOBOI  JIISUIBHOCTI ~ TYpPUCTHYHOI  OpraHi3ariii.
Kiactepizanis 1niJiboBOi ayquTOpii 3a HaBEICHUMHU O3HAKaMH JO3BOJISIE€ OLIBII YITKO
OTIMCATH XapaKTEePHI PUCH CETMEHTIB TYPUCTHYHOTO PUHKY Ta cpopMyBaTH BIJIIOBIIHI
MapKEeTUHTOBI MTPONO3uIIii [4].

HacTynHum HammpsiMoM 3aCTOCYBaHHS IITYYHOT'O IHTEJIEKTY € aHalll3 OBEIIHKOBHUX
Mofenel 1imboBoi ayautopii. CydacHi uudpoBi muatdopmu (GIKCYIOTh 3HAYHY
KUTBKICTh I KOPUCTYBadiB: MOUITYKOBI 3alIUTH, MEPErIA] TYPUCTUYHUX MapIIPYTIB,
MOPIBHSHHA BapTOCTI MOCIYT a00 OpOHIOBAHHS TOTENIB. Y3araJdbHEHHS TaKUX JaHUX
Ja€ 3MOTry c(opMyBaTH MOBEIIHKOBHM Mpodiib CIOXUBada Ta CIPOTHO3YBAaTH HOTO
MOJAJbIIy AaKTUBHICTh. JIJIsI TypUCTHYHHMX OpraHi3alii L€ CTBOPIOE JOAATKOBI
MOXJIMBOCTI ~ OuIbII  €(EeKTHUBHO IUUIaHYBaTh MAapKETHMHIOBI KOMYHIKalli Ta
MPOMOHYBAaTH KJIIEHTaM caMe€ TI TYPUCTHYHI NPOAYKTH, SIKI HAWOUIBIIOW MipOIO
BIIMOBIAIOTH TXHIM 1HTEpecam [5].

JIist pO3BUTKY TYPUCTHYHOTO Oi3HECY HEOOXITHO MaTh MOCTIMHHKM 3BOPOTHIN
3B'SI30K 31 CBO€I0 KJIIEHTCHKOIO ayuTopiero. HeoOXiiHO po3yMiTH iX 3amuTH, moTpedu
Ta 1HTEepecH, 110 JO3BOJUTH MOCTIHHO MOKpAIlyBaTy CBIM MPOAYKT Ta 3a0BOJIbHITU
BHMOTHY KJIIEHTIB 32 paXyHOK PO3IIMPEHHS aCOPTUMEHTY Ta HOMEHKJIATYPH MOCIIYT, 10
HaJarThes. JJa 11b0ro HEoOX1THO BIPOBAKYBAaTH TEXHOJIOT1T 0OpOOKH MPUPOAHOT
MOBH, $IKI BUKOPHCTOBYIOTHCS CaM€ JJisl aHaji3y TeKCToBOi iHpopmaii. Biaryku
TYpUCTIB Ha CHeIani30BaHuX IIargopmax, KOMEHTapl y COLIAJIbHUX Mepexkax aldo
OOrOBOpPEHHSI Ha TYpUCTUYHUX (DOpyMax MICTATh 3HAYHUM OOCAT 1H(POpMaIli 1040
AKOCTI TYPUCTHUYHHX IOCIYT, PiBHA CepBiCy ab0 MOMyJSpPHOCTI NMEBHUX HAIPSMIB.
BukopucTaHHsl 1HCTPYMEHTIB IITYYHOTO IHTENEKTY JIa€ 3MOTy CHCTEMaTu3yBaTH TakKl
JaHl, BU3HAYUTU €MOLIMHE CTABJICHHS KOPUCTYBAYiB O TYPUCTUYHHUX MPOIYKTIB Ta
CBO€YACHO BUSBJISITH IPOOJIEMHI acTIeKTH 00CIyroByBaHHs [3; 7].

[Ile omHMM HampsIMOM BUKOPUCTAHHS IUTYYHOTO IHTENEKTY € (OpMyBaHHs
MEePCOHANII30BAHUX PEKOMEHAAIN I TYypHUCTiB. BUKOPUCTOBYIOUM MOTEpEIHIN
JOCBIJT J1i KOPHUCTYBa4iB, BUBUYCHHS IXHIX IHTEPECIB Ta TOCHIIHKCHHS MOMIOHOCTI
MOBEAIHKA 3 IHIIUMH KJIIE€HTAMHU, IHTEJIEKTyalbHI CHUCTEMH MOXYTh CTBOPHUTH
NepcoHi(piKOBAaHUN TYPUCTUUYHHM MPOIYKT, SIKMM BU3HAYA€ TYPUCTUYHUN MapIIPyT,
roTeNb, KCKypcCli a00 JOJAaTKOBI MOCTYTU. B CyKyMmHOCTI — 11e 103BOJISIE MiABUIIUTH
pIBEHb 3aJI0BOJICHOCTI KJIEHTIB Ta Cc(GOPMYBaTH JOBTOCTPOKOBI BIIHOCHH MIX
TYPUCTUYHUMU TiATPUEMCTBAMH 1 CIIO’KMBaYaMHU.

ITyuyHuii 1HTENEKT MOXXHA AaKTHBHO BHUKOPHCTOBYETHCS MJIsi MPOTHO3YBAaHHS
TYPUCTUYHOTO MOMUTY 32 PAXyHOK HOTO 3/1aTH1 BpaXOBYyBaTH 3HAYHO OUIBIIY KIJIbKICTh
(daktopiB, cepell SKUX CE30HHICTh, €KOHOMIYHA CHUTYyallis, 3MIHM Y TPaHCHOPTHIN
1H(ppacTpyKTypi a00 MOMYASAPHICTH OKPEMUX TYPUCTUYHUX HaANpsMiB. Bukopucranus
CIIEHAPHOTO MPOTHO3YBAaHHS JI03BOJIUTH PO3POOUTH KOMILICKC 3aXO/IB, SIK1 JO3BOJISAThH
3MEHIIIUTY HETAaTUBHUI BILJIUB 30BHINTHIX Ta BHYTPIINIHIX (PAKTOPIB B IIJIOMY Ha PUHOK
TYPUCTHUYHUX MOCHYT. L{e y cBOIO Uepry A03BOIMTH MIArOTYBATH MPOIO3ULIT I TPy
IIJTLOBOT ayIUTOPIi BIMOBIIHO 0 TX XapaKTEPHUCTHK, K1 OYJI0 BH3HAYECHO B PE3yJIbTaTI
MPOBENICHOTO JOCTI/DKEHHA. B pe3ynbrari TypHCTHYHI Opradi3aiii OTpUMYIOTh

140



MARKETING
MODERN DIGITAL TECHNOLOGIES IN SCIENCE AND EDUCATION: FROM CREATION
TO EXPLOITATION

MO>JIMBICTB OUTBIII TOYHO TIAHYBaTH OOCATH MPOIO3UIIli, ONTUMI3yBaTl BUTPATH Ha
MapKETUHT Ta aJIafTyBaTh TYPUCTHYHI MPOIYKTHU J0 MOTPeO PI3HUX IPyI CHOKHUBAYIB
[8; 9].

[TincymoBytouM MpoBeAeHE AOCIIIKEHHS MOXKHA 3pOOUTH HACTyTHUI BUCHOBOK -
BUKOPUCTAHHS TEXHOJOTIM IITYYHOTO IHTEJEKTY BIJIKPUBAE€ HOBI MOXJIMBOCTI IS
JTOCHIPKCHHST Ta OIlIHIOBaHHS IIJIOBOI ayAWTOpli B TYpPUCTUYHOMY Oi3HECI.
[HTEeNneKTyanbH1 CUCTEMH J103BOJISIOTH €(DEKTUBHO O0OpOOJIATH BETUKI MAaCUBH JIAHUX,
BHU3HAYaTH TOBEAIHKOBI ~OCOOMMBOCTI IIIBOBOI  aynutopli Ta  (GopMmyBaru
NepCcoHaTi30BaHl MapKETUHIOBI Iporno3utlii. [lonanpimii po3BUTOK TaKUX TEXHOJIOTIN
CIPHUATUME TiABUIICHHIO KOHKYPEHTOCIIPOMOXHOCTI TYPUCTHYHUX IIAMPUEMCTB Ta
dbopMyBaHHIO OUTBII KIIEHTOOPIEHTOBAHUX MIIXOAIB /IO YIPABIIHHSA TYypUCTHYHOIO
TISUIBHICTIO.
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IMAGING OF SECONDARY IMPINGEMENT IN
RECURRENT SHOULDER INSTABILITY
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Background. Traumatic anterior shoulder instability is a common pathology of
the glenohumeral joint, particularly in physically active individuals [1]. Due to the wide
range of motion of the shoulder joint, its intrinsic stability is limited, making anterior
dislocation the most frequent type of instability. Traumatic episodes often damage both
osseous and soft-tissue stabilizing structures, increasing the risk of recurrent instability
and long-term biomechanical dysfunction. Glenoid and humeral head bone loss are key
structural abnormalities that disrupt the normal concavity-compression mechanism
stabilizing the humeral head within the glenoid [2]. Although glenoid bone loss is
widely recognized as a predictor of recurrent instability, its role in the development of
secondary mechanical complications such as subacromial impingement is less
frequently discussed [3].

The goal of study was to evaluate the complementary diagnostic roles of
magnetic resonance imaging (MRI) and computed tomography (CT) in a patient with
recurrent anterior shoulder instability complicated by inferior glenoid fracture and
secondary mechanical subacromial impingement.

Study Design. A 41-year-old physically active male with a history of recurrent
anterior shoulder dislocations presented with persistent pain following a new traumatic
episode. MRI was performed as the initial imaging modality to evaluate soft-tissue
structures and bone marrow abnormalities [4]. MRI demonstrated narrowing of the
acromiohumeral distance, supraspinatus tendinopathy with partial tearing, bone
marrow edema, and a suspected inferior glenoid rim fracture. CT with multiplanar
reconstructions was subsequently performed to further characterize the osseous injury,
fracture morphology, fragment displacement, and articular surface involvement [5].

Results. MRI revealed partial superior migration of the humeral head with
reduction of the acromiohumeral distance, supraspinatus tendinopathy with partial-
thickness tearing, and subacromial bursitis. CT confirmed an inferior glenoid rim
fracture with articular surface involvement and cortical irregularity, as well as
degenerative changes of the humeral head. The combined imaging findings suggested
a sequential pathomechanism: recurrent anterior dislocations resulted in inferior
glenoid rim damage, producing a bone defect and persistent instability. Instability
facilitated superior migration of the humeral head, which reduced the acromiohumeral
distance and narrowed the subacromial space. Mechanical compression of the
supraspinatus tendon subsequently led to tendinopathy, partial tearing, and reactive
subacromial bursitis.

Conclusion. This case illustrates that glenoid fractures in recurrent shoulder
instability may contribute not only to instability but also to secondary mechanical
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subacromial impingement. MRI and CT provide complementary diagnostic
information: MRI is optimal for evaluation of soft-tissue pathology and inflammatory
changes, whereas CT allows precise characterization of fracture morphology and
cortical bone architecture. A staged imaging strategy using MRI as the first-line
modality followed by targeted CT for detailed osseous assessment may improve
diagnostic accuracy and support appropriate management decisions in patients with
persistent pain after shoulder dislocation.

Keywords. anterior shoulder instability; glenoid rim fracture; subacromial
impingement; supraspinatus tendinopathy; magnetic resonance imaging (MRI);
computed tomography (CT).
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Abstract. In this article, we focus on a critical problem of modern medicine — the
potential increase in the incidence of neurodegenerative disorders as a delayed
consequence of the COVID-19 pandemic. Based on the analysis of
pathomorphological and clinical data, we demonstrate that SARS-CoV-2 infection
triggers a cascade of persistent neuroinflammation, microglial dysfunction, and
cerebral vascular damage [6]. These processes may act as triggers for the initiation or
acceleration of pathologies such as Alzheimer's disease and Parkinson's disease. We
emphasize the importance of active monitoring until 2026 and beyond, since delayed
consequences may manifest themselves after a significant period of time, which
complicates their connection with the previous infection.

Keywords: COVID-19, SARS-CoV-2, neurodegeneration, Alzheimer's disease,
Parkinson's disease, neuroinflammation, microglia, epidemiological surveillance.

Materials and methods. To prepare this work, a comprehensive analysis of current
scientific data was conducted. The main search tool was the international scientometric
database PubMed (MEDLINE), which allowed us to process There are currently no
verified studies on the neurotropic effects of SARS-CoV-2.

Results. Analysis of the available data allows us to identify a complex cascade of
structural and functional changes in the brain triggered by SARS-CoV-2 infection.
These processes encompass several levels of damage:

Direct neuroinvasion and vectors of entry. The question of direct viral entry into
the central nervous system (CNS) remains a matter of scientific debate, but there is
strong evidence in favor of several routes of invasion. The olfactory transmucosal layer
is considered to be the main “window” [5]. Although SARS-CoV-2 is detected in less
than 3% of cerebrospinal fluid (CSF) samples, low levels of viral RNA in CSF do not
indicate the absence of infection in the brain parenchyma or vascular tissues. It has
been shown that viral infection can persist in brain tissues for many months after the
acute phase. The olfactory bulb is considered a potential starting point for
neurodegeneration, which correlates with anosmia, a common symptom of COVID-19
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and early stages of Parkinson’s disease [5]. Viral proteins have also been detected in
brainstem nuclei, in particular in the nucleus of the solitary tract, responsible for taste
function.

Inflammatory and immune-mediated processes. Immune-mediated mechanisms
have been identified as a key factor in triggering the neurodegenerative cascade. It has
been established that COVID-19 and Alzheimer's disease share common pathological
features and risk factors, with systemic neuroinflammation as the main link [1].
Neurovascular pathologies, coagulopathy, and destructive changes in glial cells
accompany the development of the inflammatory process, even in cases where
respiratory symptoms of the disease were mild. The degree of neurological
complications often does not depend on the severity of the acute phase of infection.

Gliovascular pathology and the role of microglia. Considerable heterogeneity of
gliovascular changes has been documented in many areas of the brain, including the
medulla oblongata, hypothalamus, and cortex. The most intense degenerative
processes are localized in the areas of the central autonomic and neuroendocrine nuclei.

Using RNA sequencing, it has been discovered that microglia (the main immune cell
of the CNS) undergo a profound pathological transformation, which includes: loss of
key regulatory genes, metabolic failure and extensive mitochondrial damage, abnormal
activity leading to excessive phagocytosis (ingestion) of synapses and myelin, and
destruction of glutamatergic terminals in areas of vascular inflammation [6].

Blood-brain barrier disruption and structural changes. Proinflammatory
cytokines (IL-1, IL-6) play a key role in the connection between systemic and central
inflammation [6]. A direct correlation has been found between the viral load in internal
organs (lungs, liver) and pathological changes in the CNS. Persistent dysfunction of
the blood-brain barrier (BBB) has been identified as one of the causes of post-COVID
cognitive deficit. Even in patients without pronounced symptoms, MRI and PET have
detected long-term microstructural damage, a decrease in total brain volume, and
thinning of gray matter. These data indicate a real organic basis for the development of
neurodegenerative diseases in the period up to 2026 and beyond.

Analysis of pathomorphological changes in the central nervous system indicates the
presence of destructive processes in brain tissues regardless of the severity of the
COVID-19 course or the vaccination status of patients. Autopsy data indicate diffuse
loss of vascular integrity, multiple microthrombosis, signs of gliosis, demyelination, as
well as direct damage to neurons and glial cells, which in many cases ends with their
death. Microglia play a central role in maintaining chronic inflammation, which, under
the influence of infection, undergoes pathological transformation and enters a state of
hyperactivation. This leads to the release of pro-inflammatory cytokines, loss of key
microglial regulatory genes, and large-scale damage to mitochondria. The information
obtained allows us to assert that such changes initiate a neurodegenerative cascade,
worsen the course of existing diseases, or significantly accelerate their clinical
manifestation [6].

The question of direct viral entry into the brain remains a matter of debate, but the
olfactory transmucosal layer is considered to be the main route of invasion [5].
Although the level of viral RNA in the cerebrospinal fluid is usually very low, this does
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not exclude the presence of infection in the brain parenchyma, where viral proteins can
persist for months after the acute phase. The olfactory bulb has been identified as a
likely starting point for neurodegeneration, supported by the common symptoms of
COVID-19 and Parkinson's disease [5]. In addition, viral proteins are found in
brainstem nuclei, particularly in structures responsible for taste function, and activation
of Toll-like receptor 2 (TLR2) plays a critical role in triggering the pathologies
characteristic of Alzheimer's and Parkinson's diseases [3].

Systemic inflammation and chronic blood-brain barrier dysfunction are directly
involved in the development of post-COVID cognitive impairment. A key link between
the systemic immune response and brain damage is provided by pro-inflammatory
cytokines, in particular interleukin-1 and interleukin-6 [6]. Neuroimaging studies,
including MRI and PET, confirm the histopathological findings, demonstrating a
decrease in total brain volume and thinning of gray matter that persists over time.
Microhemorrhages have also been found in a significant proportion of patients, leading
to leakage of plasma proteins and increased neurotoxicity. Metabolic and functional
connectivity disorders of the brain recorded in clinical observations indicate a real
structural basis for the projected increase in neurodegenerative disorders in the
population by 2026.

Epidemiological data from large administrative health databases confirm a consistent
correlation between COVID-19 and an increased risk of being diagnosed with
Alzheimer's disease within the first year after infection [1]. Analysis of millions of
cases indicates a significant increase in the likelihood of dementia and movement
disorders compared to groups that were not sick or had other viral infections. An
important aspect is that cognitive deficits ("brain fog") and executive function
impairments are objectively recorded even two years after recovery. Given the scale of
the pandemic and the long latency period of neurodegenerative processes, it is expected
that the peak of new clinical cases will fall in the coming years, which requires the
implementation of active surveillance and comparison of current statistics with
indicators of the pre-pandemic period until 2019.

Conclusions. The neurological consequences of SARS-CoV-2 are characterized by
polymorphism and prolonged dynamics. A pathogenetic link between the acute phase
of infection and subsequent neurodegeneration caused by persistent
neuroinflammation has been proven. The increasing incidence of cognitive and motor
disorders in the period up to 2026 determines the need for strategic adaptation of health
care systems to the potential increase in the burden.

Particular clinical vigilance is due to the high risk of latent progression of pathologies,
since delayed manifestations are often not identified as post-COVID conditions. The
optimal monitoring method is determined to be active epidemiological surveillance
using retrospective analysis of ICD-10 databases and comparison with pre-pandemic
indicators up to 2019 [2]. Systematic verification of administrative registries and long-
term cognitive screening are critical for verifying and leveling the remote neurotropic
impact of the pandemic.
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PIBEHb BITAMIHY D TA HOTEHIIMHI _
IHO3AKICTKOBI ITIPOSABU JE®ILHUTY Y IAITEU 3
EHJIAOKPUHHOIO ITATOJIOI'TETIO

Amypos E.M.

imyHosor nepioi kareropii KJI

Y «lHCTUTYT 3araibHOi Ta HEBLAKIAIHOI X1pyprii
im. B.T. 3aiiiea HAMH VYxkpainn»

TroTionnuk K.A.

oioximik KJI 1Y «IHcTUTyT 3aranbHOi Ta HEBIIKIaAHOT Xipyprii iM. B.T. 3aiiieBa
HAMH VYkpainn»

Beryn. KanbuieMiunuii eekt BiTaminy D € KII0YOBUM y AUTSYOMY BiLll Ta 100pe
OMHCaHWH y CydaCHUX HAYKOBHX JIXKepesiax, O/HaK HUHI 3HAUHY yBary aklleHTyIOTh Ha
BHBYCHHI HMOro HEKaJIbI[IEMIYHUX BJIACTHBOCTEH. Bimomo, 110 3a0e3nedeHHS
opra”iamy BitamiHoM D miarpumye romeocta3 Kaiblito Ta ¢ocdariB, M0 Mae
KJIFOUOBE 3HAUEHHSA y JUTAYOMY BiIli, MPOT€ HHHI aKIEHTYIOTh yBary Ha HOro
HeKanbllieMiuHuX edektax [2]. BBaxkatorp, 1mo aedinur Bitaminy D cropuse
I1JIBUIIICHHIO 1HCYJIIHOPE3UCTEHTHOCTI Ta 3HIKEHHIO CEKpellii 1HCYIIiHY, 1110, CBOEIO
Yeprorw, MOKe€ MPU3BOJAUTHU /0 MOPYLIECHHS TOJIEPAHTHOCTI 10 TJIFOKO3U, PO3BUTKY
I[yKPOBOTO Jl1abeTy Ta OKUpiHHS. JJoka3aHo, 1110 Y BHACTIJOK HETOCTATHOCTI BITAMIHY
D nopyuryeTtbscst abcopO11isi KaNbI[il0 B KUIIEYHHUKY, & TAKOXK 3HIKYETHCS peadcopOLis
Kabllilo Ta ¢ochopy B HUPKOBUX KaHAJBLSX, 0 MPU3BOAUTH JO PO3BUTKY
rinoKaJbIlieMii. Y BIAMOBIIb HA II€ MIJIBUINYETHCS PiBEHb MapaTrOPMOHY, Misl SIKOTO
COpsIMOBaHAa Ha MIATPUMAHHS HOPMAJbHOTO PIBHSA KalbI[il0 B KPOBI MHUISIXOM
CTUMYJIALIT pe30pOIii KICTKOBOI TKAaHWHUM Ta MIJABUINEHHS eKckpelii docdopy
HUpKamMH. TpuBaja BTOPHUHHA TillepHnapaTUpeoigu3M-acoliiioBaHa mepedyaoBa
KICTKOBOT TKAHMHU MO>K€ CIIPUATU PO3BUTKY BiTamiH D-nedinutHoro paxity [1].

MiXHapoaH1 JOCHIPKEHHS CBig4aTh, IO TMOMMUPEHICTh HEIOCTaTHOCTI Ta
nedimuTy BiTaMiHy D csarae enigeMiqHOro piBHA. Y CBITOBIM MOIMYJIALIT IIOHAWMEHIIIE
OJIUH MUIbsIpA Jroae mepebyBae y crani D-gedinury. [Nnositamino3 D Oiibin
BUPAXEHUHN y 3UMOBHUH TMEPIOJ Cepel YCiX BIKOBUX Tpyn HaceleHHs A3sii, €Bpomnu,
Jlatuachkoi Amepuku, brnuspkoro Cxoxy ta IliBHiuHOi Amepuku. [lounnaroun i3
cepearHu 90-X poKiB B1I3HAYAETHCS 3pOCTAHHS YaCTOTH AePIUTY BiTamiHy D y miTei.
Y CHIA, 3a fmaHuUMU TOMYJSIIIAHOTO JTOCTIPKEHHS, 3arajbHa MOIIUPEHICTh
HeJIOCTaTHOCTI Ta aedinuTy Bitaminy D cepen miTedl ctaHoOBUTH Onm3bko 15 %,
NpUYOMYy BUpaxeHUM aediuut BUSABIAOTh Y 1-2 % mitedd. JlocmigkeHb 11010
MOIIMPEHOCT] AediuuTy BiTaminy D cepen aitedt B Ykpaini He npoBoauiu. I1ig vac
00CTEeXXEHHSI JIOPOCJIOr0 HAceJIeHHsT YKpaiHM BCTaHOBJEHO, o Jmiie 4,6 % ocid
MaroTh piBeHb 25(OH)D y mexxax Hopmu, y 13,6 % BU3HaU€HO HEIOCTATHICTh, ay 81,8
% — nediuTt BiTaminy D [4].
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Biamosimao 1o «CtanmaptiB menuuHoi gormomord. [IpodinakTtrka Ta JTKyBaHHS
anmiMeHTapHoro paxity» (Hakaz MO3 Vkpainu Ne 730 Bin 17.04.2023), piBeHb
25(OH)D y cupoBariii KpoBi IHTEPIPETYIOTh TAKUM YMHOM:

— JocTaTHiU piBeHb: 75-125 umonb/n (30-50 Hr/mn);

— HemocTaTHIN piBeHb: 50-75 uMoaw/1 (20-30 Hr/Mmi);

— pedimut: < 50 HMonb/1 (< 20 Hr/Mo).

bararo pocmikeHb CBiUaTh MPO HASBHICTh HEJIOCTATHOCTI abo AedIIUTY
BiTaMiHy D y maIfi€eHTiB 13 I[yKpOBUM Jia0eTOM 2 TUIy, aBTOIMYHHUM THPEOiTUTOM,
OKHUPIHHSAM Ta 1HIIMMH 3aXBOPIOBaHHAMH. BogHOUac y HayKoBiit JiTepaTypi Opakye
TaHUX o0 crarycy 3abesnedenocti 25(OH)D y miTedt 3 IHIIUMU €HAOKPUHHUMHU
3aXBOPIOBaHHSIMU [3].

Marepiaium i meroau. byno obcrexeno 250 miteit Bikom 6-14 pokiB 13 pi3HUMH
SHIOKPUHHUMH 3aXBOPIOBAHHSAMH, SKI MPOXOIAWIA KOHCYJIBTAIlIIO Ta JIKyBaHHSI Ha
0a3i kadenpu eHIOKPUHOJIOTI Ta AUTIY0i eHaokpuHoorii XHMY.

VY nmocniKeHHs HE BKJIIOYAJIU TAllI€HTIB, SIKI MPOTSATOM IIOHAWMEHIIE OJHOTO
MICSIIsl 70 JIabOpaTOPHOTO OOCTEKEHHS OTPUMYBAJIM MpenapaTd Kajblilo Ta/a0o
BiTaMiHy D, 3rilHO 10 peKOMEeHaIlii 110,10 TPOQIIaKTUKY Ta JIKyBaHHS AeDIIUTHUX
cTaHiB [3, 4].

Busnauennss piBus 25-rigpokcuBitaminy D (25(OH)D) y cupoBaTiii KpoBi
MPOBOJIMIIM 32 JOMOMOTOI iMyHOdepMeHTHOro aHamzatopa StatFax 4700 i3
BUKOPUCTAHHSAM TECT-CUCTEM JUIsl KUIBKICHOTO BH3HaueHHs 3aranbHoro 25(OH)D
(HBJI «I'panym», Ykpaina).

CratuctuyHy 0OpOOKYy pe3ynbTaTiB 3A1MCHIOBAIM 3 BUKOPUCTAaHHSIM MakKeTa
npukiaagHux nporpam Statistica 11.0 (StatSoft Inc., CIIIA) tTa IBM SPSS Statistics
23.0 (IBM Corp., Armonk, NY, CIIA). HopmanbHICTh pO3NOALTY KIIbKICHUX
MOKA3HUKIB OIliHIOBanu 3a kputepiem I[llamipo—VYinka. 3a yMOB HOpMaibHOTO
PO3MOILTY JJIsl TOPIBHSHHS CEPEIHIX 3HAaYeHb 3aCTOCOBYBaNH t-KpuTepiit CThiOIeHTA.
JIOCTOBIpHICTh BIAMIHHOCTEH SKICHUX TIOKa3HUKIB OIIHIOBAIM 3a JIOIIOMOTOIO
KpUTEPItOo 2.

Pe3yabTaTu Ta ix o6roBopenHsi. [lamienrtiB Oyno po3nonaiyieHo Ha JBi rpynu: |
rpyna (n = 123) — miTu 13 3aXBOPIOBAaHHSMHU, ACOI[IHOBAaHUMHU 3 METa0OJIYHUMU
MOPYIIECHHSIMH, 30KpeMa 3 IyKpoBuUM AiadbetoM 1 tumy Ta oxupinasaM; Il rpyna (n =
127) — niTu 3 MOpYUIEHHSMU POCTY Ta MiHEpasi3allii KiCTKOBOi TKaHWHH, a CaMe 3
HU3BKOPOCJTICTIO Ta BUCOKOPOCHICTIO. J{1arH03u MiATBEPIXKEH1 BiMOBITHO 10 YUHHUX
KJIIHIYHUX MPOTOKOJIIB Ta MIXKHAPOAHOI Kiacu@ikamii XBopoO Ha MiJICTaBl KIIIHIKO-
IHCTPYMEHTAJILHUX JTaHHX.

[TopiBHSIHHA OCHOBHOI Tpynu Jited (n = 250) poOuiK BiIHOCHO JO KOHTPOJBHOT
Ipynu, y sSKy yBIMIUIM NPakKTHUYHO 3710poBi AiTH (n = 87). CepenHi 3HaUEHHS PiBHSA
25(OH)D y cuposarti kpoBi cranoBunu: y I rpymi — 17,6+ 1,8 ur/mn, y I rpyni — 25,1
+ 3,1 Hr/MJ1, TOA1 SIK y KOHTPOJIBbHIM rpyti — 36,6 £ 2,1 ur/min. Piers 25(OH)D y niteit
3 €HJOKPWHHOIO MAaTOJIOTIEI0 OyB JOCTOBIPHO HIDKYMM TOPIBHSHO 31 370POBUMU
niteMu (p < 0,01). I'imosiTamino3 (piBenb < 30 Hr/mi) BusiBieHo y 184 i3 250 miteit 3
€HJOKPUHHOIO matoJorieto (73,6%), Tofl Sk y KOHTpoJbHIM rpyti —y 40 13 113 miteit
(35,4%) (p <0,01). dedimuT Bitaminy D (< 20 ur/mn) BcranoBneno y 101 13 250 miteit
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(40,4%) ocnoBHoi rpynu Ta 'y 9 13 113 giteii (8,0%) koHTpONBHOI rpynu. Bupakenuit
nepinutr (< 10 ur/mu) giarHoctoBaHo y 21 gutuHu (8,4%) 3 €HAOKPUHHOIO
MaTOJIOTIEI0; CEPe/T 3I0POBUX ITEH BUITAIKIB BUPAXKEHOTO 1e(iuTy He 3adikcoBaHO.
OTpumani pe3yiabTaTH CBIIYaTh MPO JOCTOBIPHO BHUIILY MOIIUPEHICTh TMIMOBITAMIHO3Y
Ta AedinuTy BiTaminy D cepen miTedl 3 €HJAOKPHUHHOIO MATOJIOTIEI0 TMOPIBHSIHO 3i
3I0POBUMH OJTHOJIITKAMHU.

BucHoBku. Y niteil 3 eHAOKpUHHOIO TIaToJoriero piBeHb 25(OH)D e nocToBipHO
HIDKYMM, Y TIOPIBHSHHI 3 3J0pPOBMMH OJHOJITKaMH. Pe3ynbratu MOCHiHKEHHS
CBIJYaTh MPO BUCOKY IMOIIMPEHICTh T1MOBITaMiHO3y Ta Aedimuty Bitaminy D cepen
1i€1 KaTeropii maIlieHTiB, 30KpeMa 3a HasBHOCTI METa0OJIYHUX MOPYIICHb Ta PO371a/IiB
pocty. Crimparounch Ha 1€, MOXHa CKa3aTH IO JOLIIBHO PEryjspHO MPOBOAUTU
owinky piBHa 25(OH)D y nmiTell 3 €HAOKPHMHHMMH 3aXBOPIOBAHHSIMHU 3 METOIO
CBOEYACHOI MPOPUIAKTUKH Ta KOPEKLIT 1e(PILUTHUX CTAHIB.
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BABOBHSHA IMXOMAHKA B HAPKO3AJIEXKHUX
OCIb

Kpimuradop Aptryp AHaToJ1iioBUY,
JTOKTOP MEAUYHUX HaYK, Ipodecop

€xagoB Bacuab BitagiiioBuuy,
KaHIUJAT MEJAYHUX HAYK., IOLEHT

Munka Hania B’a4deciiaBiBHa,

TOKTOp Gimocodii, aACUCTEHT

JIHITTPOBCHKMIA Iep>KaBHUN MEAUYHUM YHIBEPCUTET,
M. JIninpo, Ykpaina

«B 0ony mume eu mosxxceme 6ymu 300posi, a 6
HACMynHy - NOpuHymu 00 xcanoeionozo cmany». A. Kocra

Bnepiie BBenene y 1970-x pokax moHITTSA «OaBOBHsAHA JumxomaHkay (bJI) sBise
c00010 JOOPOSKICHU, CaMOOOMEXKYBaIbHUIN FapsSYKOBHUI CUHIIPOM, 110 HEAOCTATHBO
BU3HAHUI MEAMYHOIO CILHOTOI0. BJI criocTepiranacst y HapkoMaHiB 11e 10 MOMEHTY
CIUIECKY TIOIIUPEHHS BHYTPINTHLOBEHHOTO BKUBAHHSI CAMOPOOHUX HAPKOTHKIB, SIKUN
ctaBca B 1970-x pokax. Briepuie bJI odiuiiino Oyna 3agokymentoBana b.J[. Tomconom
B 1975 porii sik «mocTpina 6aBOBHW» ab0 «OpyaHUH yaap».

bJI BuHMKae micis Toro, ik OABOBHSHI BIJCIFOBaYl, SIKI BUKOPUCTOBYIOTHCS JIJIS
¢binpTpallii TBEpANX YACTUHOK 13 PO3YMHEHUX HAPKOTHKIB, HArpiBalOTh IS
BWJIYYCHHsSI 3aJUIIKIB HAPKOTHKY, a TMOTIM BBOJSTH BHYTPIIHbOBEHHO [1,2].
Hapkomanu 3a3Buyaii He BUTpayaloTh KOIUITIB Ha SIKICHI BUPOOM, KiIbKa BapiaHTIB
AKUX MOXHa oQimiiiHo mpuadatd, a pajiie IMIPOBI3YIOTh, BUKOPHUCTOBYIOUH
IIIMATOYKH cUTapeTHuX QiabTpiB. OHAK 32 TOMOMOTOI0 IMIIPOBI30BAHOTO a00 HABITh
pua0aHOro 0AaBOBHSIHOTO (iIbTpa IOMIIIKY Ta 3aJUIIKU MIPEnapary BCe 1€ MOXKYTh
MOTPANUTHU A0 IINPULA Ta A0 KPOBOTOKY. 3aTpUMaH1 YACTUHKH 4acTO 30€piratoThCs Ta
MOBTOPHO BBOAATHCSA TMICHS eKcTpakiii. baBoBHsSIHa JMXOMaHKa HAMOUIBII TICHO
MoB'sA3aHa 13 BAKUBaHHAM TepoiHy (60%), ajie TakoXX CHOCTEPIraeThCcsl y BAKUBAYIB
MEHTa30LMHY, MeTaM(eTaMiHy, KOKaiHy, T1iApoMOp(OHy, OKCUKOIOHY a00 KOMO1HaIii
MeHTa301MHy Ta MeTuiadeniaary [1].

HazBa «0aBOBHsIHa TMXOMaHKa» MOXKE IO BBOJUTH B OMaHy. Xod4a Il cTaH
371€01TBIIIOTO TPATUISETHCS MICHSI 3ACTOCYBAHHS BaTSHOTO (1IbTpa, caMa OaBOBHA HE €
foro Oe3mocepeHbOI0 MpUYMHOI. Piu He B TOMY, IIO BOJOKHA MOTPAIUISIOTH A0
KPOBOTOKY 1 CIPUYHMHSIOTH OOTypaiito MikpocyauH. Haromicte GaBOBHaA Cryrye
HaKoNMUYyBadeM HabaraTo miICTyMHINUX 3a0pyAHIOBAYIB.
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Hemae emimeMionoriuHux MAaHUX IOAO 3aXBOPIOBAHOCTI Ha OaBOBHSIHY
JUXOMAaHKy, IO MIJKPECTIOE€ 3arajibHy HEJOCTATHIO MOIH(POPMOBAHICTH MPO IO
KJIIHIYHY OJIMHMITIO B Cy4YacHiN MeauuHiil npaktuill. [Ipote, 3a ipoHi€lo 1071 iCHYE
Oarato mkepen iHdopMallii A CIOXKKMBaYiB 1H €KI[IHHUX HAPKOTHKIB Ha «hopymi
HapKOMaHIB», «ommodiigax» 1 «IOMIYHHKY T€POiHY», III0 COpHsie OB 0013HAHOCTI
CIIO’KMBAYIB 1H €EKIIMHUX HAPKOTHKIB I10JI0 OABOBHSHOI JIMXOMAHKH IOPIBHSHO 3
MEJIMYHOIO0 CHiIbHOTO. CrHokuBayl 1H'€KIIMHUX HApPKOTHKIB OIIHIOIOTH YacTOTY
0aBOBHSHOT JIMXOMaHKH TpUOMM3HO B 5 % Ha pik BkuBaHHA. OCKUIBKH 1I€
HEJJOCTaTHhO OXApPaKTEPU30BAaHWWM CTaH Ta JIarHO3 BHKJIIOYCHHS, CIPABXKHS
3aXBOPIOBAHICTh, WMOBIpPHO, Habarato OUIBII MOIIUPEHA, HIK BU3HAE MEIAMYHA
cribHOTA [1].

[Tatodizionoris BJI HegocTaTHRO BUBYEHA, aje Hapasl 3alpPONOHOBAHO ii TPHU
natoreHeTuyHi teopii. Mexaniamu bJI BKIIIO4alOTh CUHAPOM CHCTEMHOI 3amajibHOT
BIJINIOBI/I1 HA TEPMOIa0UIbHI €KCTPaKTH 0ABOBHU, K1 MICTSTh BOJOPO3YMHHI PEYOBHHH
3 MIPOTEHHOI0 AKTUBHICTIO a00 alepriyHy peakilio Ha (QUIbTpyBaIbHUI MaTtepiail
[3]. OnHa 3 IMYHOJOTIYHUX TeOpii mepembayae, MO0 B JIIOAEH Bxke chOpMOBaHi
aHTUTLIA 0 0AaBOBHH, 1110 MPU3BOAUTH 10 peakiii rinepuyimbocti Il tumy. Liero x
MPUYUHOIO MOACHIOETHCS Ton10Hui BJI cran, sikuit OyB onucanuit y XVIII cromitti
cepen 30upadiB 0AaBOBHHMKY Ta POOITHUKIB TEKCTHJIBHMX (abpuk. OJHAK >KOTHHUX
MIITBEPKEHUX JI0Ka31B HA MIATPUMKY IMyHOJIOT14HOT a00 (hapMaKoJIorigyHOi Teopii He
3HaleHo. HapeniTi, eHI0TOKCMHOBA TEOpisl MPUITYyCKae, 10 OAaBOBHSHA JIMXOMAHKa
MOKe OYTH pe3yJbTaTOM BUBLIBHEHHS €HIOTOKCHHIB TPaMHETaTUBHUMU OaKTEPIsiMH,
TakuMu sik Enterobacter agglomerans , siki KOJOHI3YIOTh POCIMHY OAaBOBHHK, JIEIIIO
3aXMIAOYM 11 BiJ THUTTA. Pi3HI BOJOPO3YMHHI TE€pMOCTAOUIbHI MIPOTr€HHI
PEYOBHMHM, BKITIOYAIOUH TIOJIMENTHIA HA OaBOBHI, MPHU3BOIATH J0 JUXOMAaHKH
Ta JJerukouuTo3y [1].

HaiiBaromimuii Joka3 Ha KOPUCTh EHJOTOKCHYHOI TeOopii MOXOIUTh 13
MOBIJJOMJICHHSI TIPO BUMAJ0K OABOBHSHOT JINXOMAaHKHU, 10 OyB 3aJOKyMEHTOBaHUH Y
1993 pori. E. Agglomerans (ni3Hile nepeiiMmeHoBaHuil Ha Pantoea agglomerans )
OyB BUIUICHHH SK Yy TeMOKyJbTypax mnorpenatouux Big BJI, Tak 1 B KyJIbTypax
MOBTOPHO BHUKOPUCTAHOTO OaBOBHSHOTO (inbrpa. P. agglomerans Takox OyB
BUSIBJICHUI Yy KjacTepi 1HQEKIIH, 0 BUHUKAIOTh y TAIEHTIB, SKi OTPUMYIOThH
ximioTepariro [1,2]. 3B'S30K MIXK B)KUBAHHSM 1H'€KIIIHIUX HAPKOTUKIB Ta CENTUYHUM
IIOKOM, CIpUYMHEHUM P. agglomerans, cioyatky He OyB BHU3HAHUH, a MEIWYHI
npaiiBHUKK Oyyu 1M030aBJI€HI MOMKJIMBOCTI 3MEHIIUTH PEIUIUBH OakTepiemii abo
THIIMX HACJIKIB MOB'SA3aHOT0 3 BXKMBAHHSM OIT10i/11B pO3JIaiB [4].

[BuakormuHicTh BJI 'y 1H’€KUIHHUX HApKOMaHIB MOSICHIOETHCA Je(ilUTOM
iMyHHOi cuctemu. JloBeAaeHO, MIO TepOiH NPUTHIYYE PEryasTOpHI 1-KIITHUHH,
nporidepanio 7-KJIITUH Ta BUPOOJICHHS UUTOKIHIB. Takox OyJo MOKa3aHo, WO
MeTaM(eTamMiHu BIUTMBAIOTh HA IMyHH1 KJIITHHU, MPUTHIYYIOUN (QYHKIIIO ACHIPUTHUX
KIITUH 1 MakpodariB 1 3amoOiratoun (aromuToly. Y BIXKWBAUIB 1H €KI[IHHUX
HApPKOTHUKIB TaKOX OYyJIO BU3HAYEHO 3MEHIIEHHS KUThKOCTI NK-KITHH (JIIMQOIUTIB
ypojpKkeHoro imyHitery) [5]. Kokain, mo ¢anbcudikoBaHul J1€BaMi30JIoM,
MTOB'SI3YIOTh 3 JICHKOIICHIEIO Ta arpaHyJIonuTo3om [1].
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baBoBHsHA JMXOMaHKa € JIarHO30M BUKIIOUCHHS 1 XapaKTePU3Y€EThCS TOCTPUM
MOYAaTKOM JIMXOMAaHKH Ta JIEUKOIIMTO30M OApa3y MIiCis BHYTPIIIHbOBEHHOI 1H €KIIT
npenapaty micias (uibTpanii yepe3 OaBOBHSHUN (GuIbTp. CUMNOTOMHU 3’ SBISIIOTHCS
yepes 15 - 30 xBuuH michs 11 ekl [3].

BHyTpimiHbOBEeHHE  BBeJCHHS ~ OaBOBHSHUX  KOHTaMIHAHTIB  BHUKJIMKA€E
CENCUCONOIOHUN CHUHAPOM 3 MHHYIIOI TOCTPOIO JMXOMAHKOIO Ta JIEUKOIIMTO30M,
03HOOOM, CIUTYTaHICTIO CBIJIOMOCTI a00 JIe30piEHTAIIIEI0, 3aIUIIKOI0, O0JIEM Y TPYIsix
Ta JKMBOTI, HYJIOTOIO Ta OJIOBAaHHSAM 13 3arajlbHUM 3HEBOJHEHHSM, 3araJbHOIO
CTaOKICTIO 1 HE3MyXKaHHSAM, MOTOBHAUICHHSM, MialrisMu Ta OojieM y crmHi. [HMII
CUMIITOMH, TaKi sIK O11b y HOTaxX, IiaHo3 Ty0iB, MabIB pyK a00 HITr (03HAKa KUCHEBOI
HEJIOCTATHOCTI), IOJiapTpairis, cepneourTs, muchopia Ta «angor animiy (CTpax
cMepTi), OyJd MEHII NOMMPEHUMHU. [HKOIM BUSABISAIOTHCA O3HaKu adcrecy abo
1H(peKii B Micl 1H'eK111, TinepeMisi, HAOpsK, MeYiHHs, rinepaire3is abo anoguHIs.

KapaionyneMoHanbHE OOCTEXKEHHS Ta PEHTI€H TPYIHOI KIITKUA 3/1€01IBIIOrO
HaJAI0Th HOpMaJIbHI pe3ynbTaTh. JlJabopaTopHe 0OCTe)EHHS 3a3BUYail MOXKE BUSBUTH
PaHHIO JICHKOIICHII0 a00 JICMKOIIUTO3 1  MOXE€  BKIIOYATH  IIJBUINCHHS  PIBHSA
MEYIHKOBUX TpaHcamiHa3z. [lociB KpoBi 4yacTo HeraTUBHUIA. PaHHs neiikoneHis Moxe
OyTH TIPUCYTHSI MPUOJIU3HO B TPETHHI BUMAIKIB, 1 ymimie B 10 - 20% mociimkeHb
TEMOKYJIbTYPH € MO3UTUBHUMU [ 1,6].

baBoBHsIHA TMXOMaHKa 37€01IBIIION0 MUHAE CAMOCTIMHO 1 HE Ma€ JOKYMEHTAJIBHO
iITBepIKeHol OakTepieMii [4]. Xoua OaBOBHSIHA JIMXOMAaHKa 3a3BUYail TpUBAE BiJ 6
1o 12 roguH, mpoTe BOHA MOXKE MOJIOBXKYBaTUCS 1 110 24 - 48 roauH [3].

[linBuILIEeHHA B allieHTa piBHS KpeaTuH(POoc(OoKiHA3K Ta MIOTI00IHYpisl HACTIPABII
MOXYTh OyTH HACHIKOM I1HTOKCHKAIl amMpeTamMiHOM, KOJM CHUMIATOMIMETHYHI
e(eKTH MOXKYTh 30iraTucs 3 6aBOBHSIHOIO JIUXOMaHKO. CUMIITOMHU BIJMIHU OITI0i/lIB
MEPEeTUHAIOTHCA 13 CHUMITOMaMU OAaBOBHSHOI JIMXOMAaHKH, 4YacTO IMITYIOYM Ta
MacKylO4Hd CUMIOTOMH, SIKI BKa3yBaJd O Ha 1HIII MNPUYUHU TIIEPTEPMIi, 10 MOXKYTh
Oyt HeOe3nmeyHUMH Uil KUATTS. OmoigHa aOCTUHEHINS BKIIOYAE TICUXIYHE
30yDKeHHsI, TOJIOBHUN Ta TeHEpasi30BaHWil 01k, OCTYAY, MPOMACHUIII0, 3aTUIIKY,
HYJOTY Ta 0;1r0BaHHs 00 OLITb Y )KUBOTI. AJie OCKUIbKU cuMnToMu bJI BUHUKAIOTH BkKe
yepe3 15 XBWIMH Ticsl 1H'€KIi, 11€ HE BIJMOBIJAE€ YAaCOBUM XapaKTEPUCTHUKAM
CUHIpOMY BiaMiHu omiariB [1,2]. SKIo cuMnToMu TpUBarOTH Oliblie 6-8 TOAWH,
MEJMYHE BTPYYaHHS CTa€ HEOOX1THUM.

et cTaH ckiagae HeaOUSIKI TPYAHOIII 3 TUPEPEHIIIHHOIO 1arHOCTUKOIO Y 3B’ S3KY
3 TUM, 10 HAPKOMaHU MalOTh 0€3J114 CYMyTHIX XPOHIYHUX 3aXBOPIOBAaHb, B TOMY YHUCIII
i indexuiianx. Hegapma P. Xommana 31 criiBaBTOpaMy Ha3BaJIM 1€ CTaH «BEITMKUM
iMiTaTOpoM». YacTor Ta CKJIAIHOK AWIEMOI IU(PEPEHIIHHOI A1arHOCTUKU B MM
MOMYJIALIL € TapsiuKa MNPy aKTUBHOMY BXKHUBaHHI1 1H’ €KIIHHUX HAPKOTHKIB.

He3Baxarouu Ha ynCIeHHI HEBAA CIIpoOU pO3pOOUTH TMCKpUMIHAIIIHI TIpaBUIIa
MPUIHSATTS PIlIEHb JIJ1s1 aMOyIaTOPHOTO PO3PI3HEHHS B IIMX BUTAKAX, KIIHIIIUCTH BCE
e He MOXYTh HAJIIMHO BUKIIOYMTH MPUXOBaHI 1HQEKINI, Taki SK EHIOKapAWT 1
octeomiemiT. Ile gacTo nmpu3BOAUTH 0 KOPOTKOYACHOI TOCHiTaIi3allii IIUX MaIll€HTIB
13 HapaxyBaHHSIM BUTpAT Ha OXOPOHY 30pOB’s [3].
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HasBHICTh TMXOMaHKH y CIIOKMBa4Ya BHYTPINTHLOBEHHUX HAPKOTHKIB IMMOHYKAE J0
JTIarHOCTUYHOTO TECTYBaHHS, CHPSIMOBAaHOTO Ha BUsBICHHA iHGekii. TokcuuHuii
BUTJIS marieHTiB 13 BJI yacto BuKIMKae MEBHI TPYAHOII B KIIHIIUCTIB, IO
OPU3BOAUTH JO OUIBII I[IUPOKOTO JIarHOCTUYHOTO OOCTEXKEHHS, BHUCHAXKEHHS
JIKapHSIHUX PECYpPCiB 1 HAAMIPHOTO HEOOIPYHTOBAHOTO NMPU3HAYCHHS aHTHOIOTHKIB.
OcCKUTbKM TPOSIBU OABOBHSHOT JIMXOMAHKM Ta €HAOKApPAWTY IMOJI0HI, BaKJIMBO
PO3IIIIHYTH MOTO MMOBIPHICTH O BCTAHOBJICHHS J[1arHO3y OABOBHSHOIT JTUXOMAaHKH.
3axBOPIOBAHICTh HA CHAOKAPIUT Ccepell CIOKHMBAYiB 1H €KIIIMHUX HAPKOTHKIB
omiHtoeThes B 1,5 - 3,3 BunazakiB Ha 1000 HapkomaHiB Ha pik. [elt pusuk mie Oinbie
MiIBUINY€EThCS 3a HasgBHOCTI BlJI-iH(IKOBaHOCTI, sKa 10 MOYATKy HHHIIIHHOTO
THCSYOJITTS IIOPIiYHO 3poctasa Ha 6,6 oci6 Ha 1000 crmokuBadiB 1H €KIIHHHUX
HApKOTHKIB; IIEH TMOKAa3HUK 3HAYHO CKOPOTHBCSA TMICIS TOSBH BHUCOKOAKTHBHUX
AHTUPETPOBIPYCHUX METO/IB JiKyBaHHs [ 1,6].

OCKUIBKM HapKO3aJIekHI 0COOM MarOTh BUCOKMH PHU3HK PO3BUTKY CEPUO3HHMX
1H(EeKIiH, ¢l BUKIIOYUTH 1HII MPUYUHUA CETICUCY. XO0dYa IMPO 1€ MOBIIOMIIIETHCS
PIIKO, y MAIEHTIB 3 OCIA0JICHMM IMYHITETOM, SIK1 B)KHMBAIOTh 1H'€KITIHHI HAPKOTUKH,
MOK€E PO3BUHYTHCS CENTUYHUMN ITOK BiJT KOHTaKTy 3 IUM 30y THUKOM [4].

Ominka (GeOpUIbHOTO CTaHy CIOKHMBayda 1H €KIIMHUX HAPKOTHKIB MOXeE OyTH
KOIITOBUTPATHOIO 1 ckiagHoto. Crpobu p03pO6I/ITH COPTYBaHHSI Ta aJITOPUTMHU
JIarHOCTUKHU TapsiuKOBOTO CTaHy B CIOXKMBAUiB 1H €KLIMHUX HAPKOTHUKIB HE Jalld
pe3yibTaTy TOYHOTO MPOTHO3YBAaHHS BHUIAAKIB HASBHOCTI CHAOKApIUTY. Takum
YUHOM, PEKOMEHYEThCS CriocTepiratu 3a (eOpUIbHUMHU CIIOKHMBaYaMu 1H €KLIIIHUX
HapKOTHKIB, SIKI 4aCTO HE MOXYTh a00 He 0axaloTh YEKaTH, JOKU T€MOKYJIbTypa HE
CTaHEe HEraTUBHOO [7].

[IpobGnema po3mizHaBaHHS OaBOBHSHOI JIMXOMaHKH € HAJA3BHYAHO BaKIIUBOIO,
OCKIJIbKM paHHS M1/103pa MOXk€E CKOPOTUTH KOLITOBHI BTOPUHHI OLIIHKK Ta TPUBAJICTh
rocmitanizaiii. [Ipote, BpaxoByrounm OOMEXKEHHS B TOYATKOBIM J1arHOCTHUIIl Ta
JIKyBaHHI TapsSYKOBUX CHHIPOMIB Yy CIOKMBAaYiB 1H €KIIMHUX HAPKOTHUKIB,
rOCIiTai3aIlis A CIOCTEPEKEHHS BCe I1Ie BUMIPAaBAaHa Ta PEKOMEHI0BaHA, OCKIITbKH
0aBOBHSIHA JIMXOMAHKA 3aJIMINAETHCA J1arHO30M BUKIIOYeHHs. [IIBuaKe 3HUKHEHHS
JUXOMAHKHU Ta OOJLOBUX CUMIITOMIB MPOTATOM 24 - 48 TOAWH 32 YMOBHU HETaTUBHOTO
MOYAaTKOBOTO 0AKMOCIBY KPOBi CBIAYUTH HAa KOopucTh BJI [2].

Uepes Opak 3HaHB MPO IeH CTaH cepe MEIMYHHX IPaIliBHUKIB 1 TCHACHITIIO TAKUX
MaIl€HTIB JO CaMOBUIHLHOTO 3aJMIIEHHS MEIUYHMX 3aKJaiiB, BIJMOBIAHA CTpATEris
JIKYBaHHS 3ajUIIA€TbCS HEBU3HAHOIO, 1 Hapa3l HEMAa€ YITKO BCTAHOBJIEHUX
pPEeKOMEeH Al | 11010 JIIKYBaHHS 0aBOBHSIHO1 JIMXOMaHKU. HeuacTo moTpiOHe MenuyuHe
JKYBaHHS 1 MPUHAOM JIKIB, SIKI MOXKYTb 3HU3UTH TEMIlEpaTypy. AleraMiHO(DeH Moxe
OyTH BUKOPHCTAHHMH JJIA TOJIETIICHHS CUMITOMIB. PEKOMEHIYIOTh BXKUBATH OaraTo
pIAMHY, MPUHMATH TEIUll BAaHHW Ta HECTEPOiJHI MPOTU3analibHI 3aco0u. binburicte
3apeeCTPOBAHUX BHUMAJKIB ampioOpHO JIKYIOTHCS aHTUOIOTHKAMHU HIUPOKOTO CTIEKTPY
nii. Ha Tm BHyTpimHBbOBEHHOI 1H(QY31i (h1310JI0TIYHOTO PO3YMHY, MPHU3HAYAIOTH
BBEJICHHS BAaHKOMIIMHY, MINEpaIuiIiHy-Ta300aKkTaMy, BIJIHOBIIEHHS €JIEKTPOJITIB, a
TaKOXK arumkamii Au¢eHTiIpaMiHOBOi Ta KajlamiHOBOi Ma3i (NP KOHTAaKTHOMY
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aepMatuTi). Jleski mamieHTH MOXYTh MaTH KJIIHIYHY HECTaOUIbHICTh, IO MOTpedye
3aCTOCYBaHHS Bazorpecopis [1,8].

[ToBimoMIIsIIIOCS PO KijbKa BUIMAAKIB OakTepieMii Enterobacter Ta iHGEKIIIHHOTO
EHJIOKaAPUTY, YACTO CTIMKHUX J0 MOIIUPEHUX aHTHO10TUKIB, TAKUX SIK aMOKCHIIMITIH Ta
nedanocriopunu 1-ro Ta 2-ro MOKoJiHb. AHTHOIOTMKHA HIUPOKOTO CIEKTPY Jii 4acTo
EMITIPUYHO TIPU3HAYAIOTh Y MIJI03PIOBAHUX BUMAJKAX 4Yepe3 KIIHIYHE MEePEeKPUTTS 13
cericucoM. Bxkpali BaXJIMBO BHUKIIOYMTH 1HQEKIIHHI yCKIAQIHEHHS, Takl SK
CHAOKapAUT. Y TMiN03PIOBAHMX BHUMAAKaX OaBOBHSHOI JUXOMaHKA 0€3 O3HaK
OaxTepianbHOi 1H(MEKIT pPEeKOMEHAYEThCS MIATPUMYIOUa Teparis, Tigparaiis Ta
3HeOoNeHH. HaBuaHHS 1100 YHWKHEHHS TIOBTOPHHX IH'€KIIIH 3 TOBTOPHO
BUKOPHUCTAHUX (IIBTPIB € BAXKIUBUM JUIsI 3all00IraHHS peluauBaM Ta MaiOyTHIM
rocmitams3arisam [7,8,9].

OpHak MEHII Ba)KK1 BUTIaIK OABOBHSIHOI JIMXOMAHKH CJI1JT JIIKYBAaTH B BUIAIICHHIX
KOPOTKOCTPOKOBOTO CIOCTEPEXEHHSI MICIS BIANOBIIHOTO aHANI3y PHU3UKY MPOTU
KopucTi. L{s cTpareris Mo)ke MOKpaIIUTH 3arajibHi pe3ybTaTH JiKyBaHHS Malll€HTIB,
3a0e3MeunTH Kpally JOIMOMOTY, OPIEHTOBAaHY Ha Malli€HTa, 3MEHIIUTH BUTPATH HA
JKapHSAHI BUTPATH Ta OOMEXHUTH HEMOTPIOH1 AlarHOCTUYHI AociipkeHHs. Kpim Toro,
3aXBOPIOBAHICT, Ha OaBOBHSHY JMXOMaHKY MOXHA 3MEHIIUTH 3a JOMOMOTOIO
MEPBUHHOT MPOQIIAKTUKK B anTekax 1 3akiajax, fKl IOCTa4aroTh BXKHUBadYaM
HapKOTHUKIB OABOBHSHI Ta MEMOpaHHI PUIBTPHU YISl SMEHIICHHS IIIKOJIH.

YHUKHEHHS BHKOPHUCTAHHS Ta MOBTOPHOTO BUKOPHCTAHHS BAaTHHUX KYJIbOK IS
¢upTpalii po3uyMHIB IS 1H'€KIiN, a TakKoX MOMyJsIpU3alis BUKOPUCTAHHS
MeMOpaHHUX (UIBTPIB MOXKYTh 3MEHUIUTH PU3MK BUHUKHEHHS 1boro crany [10].
[ndopmaliiss mpo GaBOBHAHY JIMXOMAaHKY Ta 30LIBLIEHHS TOCTYMHOCTI MEMOpPaHHHX
GUIBTPIB MOXKE JIOAATKOBO JIONOMOTTH 3HHU3UTH 3aXBOPIOBAHICTh 1 YacTOTY
B1/IBITyBaHHSI JIIKAPEHb IMIBUAKOT JOTIOMOTH.
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EQCPEKTUBHICTD METOIIB AKYIITYHKTYPHU TA
EJJEKTPOAKYITYHKTYPHU B PEABLJIITALII IICJIA
IHCVYJIbTY

Ceprienko I'anna BasiepiiBna
CTyZIEHTKa 4 KypCy CIemiaIbHOCTI «Menuimaa
XapKiBCbKUI HallIOHAIBHUNA MEAMYHUHN YHIBEPCUTET, M. XapKiB, YKpaiHa

€ckin Ouexcanap PocruciaBoBu4

KaHIUAAaT MEIUYHUX HayK, JOUEHT Kadeapy HEBPOJIOTii 3 KypcoM HeHpoxXipyprii
XapKiBChKHM HAIllOHATLHUM MEAUYHUIN YHIBEPCUTET

M.XapkKiB, YKpaiHa

Beryn. PeaGiniTaliis naieHTiB MICs 1IIEMIYHOTO 1HCYJIBTY 3QJIUIIAETHCS OJTHIEIO
3 HAMCKJIQJIHIIIKUX MPOOJIEM CyYacHOI MEIMIIMHU Yepe3 BUCOKUM PIBEHb 1HBATIAN3AIIIT
[5, 6, 7]. AKTyaJIbHICTb TOCHII)KEHHS 3yMOBJIEHAa HEOOX1HICTIO MOMIYKY €(DeKTUBHUX
HEHUPONPOTEKTOPHUX Ta PETCHEPAaTUBHUX CTpaTeriid, cepeil SKUX OCOOJIMBY yBary
MPUBEPTAIOTh AKYMyHKTypa Ta €JeKTpoakymyHKTypa. Lli Meroan aeMOHCTPYIOTH
3JIaTHICTh CTUMYJIIOBATH HEUPOTUIACTUYHICTD YEPE3 PETYJIAIII0 3aMaIbHUX TIPOLECIB 1
npouidepartiro actpouutiB [1, 2], a X moeaHaHHSA 3 TPATUIIMHUMU TPEHYBaHHSIMU
JI03BOJISIE TIOCATATH 3HAYHOTO (PYHKITIOHAJILHOTO MPOTPECY HABITh Y XPOHIYHIN cTali
3axBopioBaHHs [3, 4]. Mera ommsiny — aHami3 Cy4aCHMX HAYKOBHX JaHUX IIOJ0
KJIIHIYHOT €()eKTUBHOCTI Ta 010JI0TNYHUX MEXaH13MIB BIUIMBY METO/IIB aKyyHKTYpHU 1
€JIEKTPOAKYIyHKTYpHU Ha BIJIHOBJICHHS JKUTTEISUIBHOCTI MAIIEHTIB y PI3HI MEpioau
TICJISI 1HCYJIBTY.

Marepiaau Ta meroam. [IpoBeneHO cHCTEMHHMI aHaji3 HAyKOBOI JITEpaTypH,
MPUCBAYEHINA 3aCTOCYBAHHIO AKYMyHKTYPH Ta €JIEKTPOAKYMYHKTYpPU B peaOuriTauii
nicis 1HCynbTy. s anam3zy Oyio BigiOpaHo 7 KIFOUOBUX JIKEPE, 10 OXOIUTIOIOThH
JNOCHIDKEHHST Ha TBapuHax [l, 2], cucTeMaTW4Hi OrJsad Ta MeETaaHali3u
PaHIOMI30BaHUX KOHTPOJBOBAHMX JOCHIIKEHb [4, 5, 6, 7], a TakoX KIIHIYHE
CIIOCTEPEKEHHSI y XPOHIYHOMY Tepiofi 3axBoproBaHHs [3]. Kpurepismu BKITtOUEHHS
CIYTyBaJld IyOJiKaIlii, IO BHCBITIIOIOTH K HEHWPOOIOJOTiYHI MEXaHI3MU BIUIUBY
(30KpeMa poJib aCTPOIUTIB Ta HEHPOIIACTHYHOCTI), TaK 1 KIIHIYHY €(EeKTHBHICTh
METO/IIB y BIIHOBJICHHI pyXOBUX, KOTHITUBHUX (DYHKI[I} Ta aKTy KOBTaHHS.

Pe3yabTaTn. MexaHizMu epeKTUBHOCTI aKYIyHKTYpPH MPH 1IIEMIYHOMY 1HCYJIbTI
0a3ytoTbca Ha OaraTopakTOpHOMY HEMPONPOTEKTOPHOMY BIUIMBI, SIKHUA BKIIIOYAE
MPUTHIYEHHS 3aNaJbHUX PeaKIliid, OKCUJATUBHOTO CTPECY Ta peryJisilito arnontosy [1].
30kpema, eKCriepuMEHTaIbHI JJaHl MATBEPIKYIOTh, 10 eleKTpoakynmyHkTypa (EA) y
cnenugiuaux Toukax LI11 ta ST36 ctumyitoe peakTuBHY nposidepallito acTpOLHUTIB,
[0 BIQITpa€e KPUTHYHY POJIb Yy 3aXHCTI HEPBOBOI TKAHWHM MICHS 1memii Ta
peniepdy3iiiHoro momkopxeHHs [2]. Takuit 01070T1YHUM BIATYK CTBOPIOE CIPUSTINBE
MIATPYHTS ISl TOJAJBIIOT0 (PYHKIIOHAILHOTO BITHOBJIEHHS, IO MiATBEPIKYETHCS
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KIHIYHUMH JTaHUMU Tpo Oe3rneky Ta epekTuBHICTh EA HaBiTh y rocTpomy mepioi
1IIIEMIYHOTO0 1HCYJBTY [5].

KitiHiuHe 3acTOCyBaHHS €JIEKTPOAKyIMYHKTYpU JIE€MOHCTPY€E 3HA4HI MepeBaru y
BIJTHOBJICHH1 IOKOMOTOPHUX (YHKIIIHA Ta KOpeKIii M’s130Boro Tonycy. CucremMarnuHi
OTJISI/IA BKa3yIOTh Ha BUCOKY e€(eKTHBHICTh EA aHTaroHiCTUYHUX M’SI31B Y MO€HAHHI
3 peaOUTITAlIMHUMU TPEHYBaHHSMM JUJI JIIKyBaHHsS CIIACTHMYHOI TeMIIJIerii, 1o
JI03BOJISIE JOCATTH KpalllUX Pe3yJIbTaTiB MOPIBHSIHO 31 CTAHIAAPTHUMHU MPOTOKOJIAMU
[4]. Binbmie Toro, moeaHaHHA YEPE3MIKIPHOI EIEKTPOCTUMYJIIAIIT aKyMyHKTYpHUX
TOYOK 13 (PYHKITIOHATBPHUMHU 3aBaaHHsIMH (task-related training) moBeo CBOTO Mi€BICTH
HaBITh y MAIIEHTIB 13 XPOHIYHUMH HACTIJKAMH I1HCYJIBTY 4Ye€pe3 CiM POKIB Micis
CYIMHHOI KaTacTpo(u, CIpHUAIOUN MOKPAIIEHHIO XOAb0M Ta 3arajabHOi MOOUTBHOCTI
[3].

OxpiM pyxoBoi peaOumiTaiii, METOAU AaKYIMYHKTYPH BHSIBWIUCS II€EBUMU Y
MO/J0JaHHI CcHeuu(IYHUX MICHSAIHCYJIBTHUX YCKJIaJHEHb, TaKUX SK KOTHITHUBHI
Ae(pIUTH Ta HOPYLIEHHS KOBTaHHs. MeTaaHai31 MATBEPKYIOTb, 110 3aCTOCYBaHHs
€JIEKTPOAKYIMYHKTYPH CTaTUCTUYHO JIOCTOBIPHO TIOKpAally€ KOTHITUBHI (QYHKII]
Malli€HTIB, 3a0e3Meuyloud MpU [bOMY BHUCOKWMN piBEHb O€3MeKu BTpydaHHs [6].
AHanor1yH1 MO3UTUBHI PE3yJIbTaTU CIOCTEPIraloThCs 1 MPH JIiKyBaHHI qucdarii, ne
BKJIFOUEHHS aKyIyHKTYPH /0 IUIaHy Teparlii 3Ha4HO NOKpalrye (QyHKLII0 KOBTaHHS,
0 MiATBEPHKEHO MOCIHIAOBHUM aHAlI30M paHAOMI30BAHUX KOHTPOJBOBAHHUX
TOCTIKEHb [7].

BucHOBKH. AKYNyHKTypa Ta €JIEKTPOAaKyIyHKTypa — €(QEeKTHUBHI Ta Oe3ledHi
METOAM B KOMIUIEKCHIN peaOutriTauii micis 1HCYJIbTY, IO J1I0Th Yepe3 MEXaHi3MU
HelponpoTekuii, mpoiidepanii acTpOUUTIB Ta CTUMYJIALII HEWPOIIACTUYHOCTI.
KitiHIYHa 3HAYyIIICTh LIUX METOJIIB MPOSBISETHCSA Y MOKPALIEHHI pyXOBUX (DYHKIIIH,
3HM)KEHHI CHACTUYHOCTI MPU TEMIMJIErii, a TaKoXX Yy BIJHOBJIEHHI KOTHITUBHUX
3ni6HOCTel Ta mogonanHi nucdarii. BaxxamBoro oCOOIHMBICTIO € 3MaTHICTH METOIIB
aKyImyHKTypH 3a0e3ledyBaTh IO3UTHBHY JUHAMIKy fK y TOCTPOMYy, TaKk 1 B
XPOHIYHOMY NIepiojiax 3aXBOPIOBAHHS, OCOOJIMBO MPH MOETHAHHI 3 (PYHKI1IOHATBHUMHU
TPEHYBaHHSMH, L0 J03BOJISIE PEKOMEHIyBaTH iX SIK CKJIAJ0BY Cy4aCHUX IMPOTOKOJIIB
HelpopeabimiTamii.
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TEPAIIIA HETPUMAHHSA CEYI POCJIMHHUMHA
3ACOBAMHA

IllemonaeBa K.®.,
K.MeJI.H., 1o1leHT, JoreHT, OHMenV

Po:xkoBcbkuii S1.B.,
I.Me.H., podecop, npodecop, OHMeny

Kupuiwok A.O.,
cTyaeHTtka S5 kypey, OHMeny

CratuctuyHi JaHi cBigdath, mo Maixe 40% KIHOK CTpaXKIal0Th HA HETPUMaHHS
cedi, 110 TPUHOCUTH TUCKOM(OPT, BIUIUBAE HA IHTUMHE KUTTS Ta B I[IJIOMY MOTIPIIYy€E
AKICTh JKUTTS OKIHOK. HeTpumaHHs cedi XapaKTepU3yeThCS MHUMOBUIBHMM Ta
HEKOHTPOJILOBAHUM BHJIJICHHSM HEBEJIMKUX O00'eMIB ceul 37eOUTbIIOro TMij] dYac
YXaHHS, Kaluio, cMmixy, ¢izuunux BrpaB [1]. IlpuumHu HeTpuMaHHS cedl
PI3HOMAaHITHI, YaCTO MOB’s3aH1 3 BariTHICTIO Ta MOJOTaMH, TOPMOHAILHUMHU 3MIHAMU,
HaJMIPDHOIO Macor TUIa, XPOHIYHMMH 3aXBOPIOBaHHSAMHU (I[yKpoBHil n1a0er),
X1pypriuHMMHU BTPYYaHHIMH TOIIO [2].

CydacHl HAacTaHOBM JIIKYBaHHS BKJIIOYAIOTh MICIIEBY €CTPOTE€HOBY Tepariio,
AHTUXOJIIHEPriyHi 3aco0u, Oera3 aroHicTH, aHTHAeNpecaHTH. KoxHa 3 rpyn
JKapChKUX 3ac001B Mae MeBHI HeOaxkaHl e(eKTH Ta NpOoTUIOKazaHHs. MiclueBa
€CTPOreHOBa Teparisi BUKJIMKAE CBEPODK Ta BIMUYTTS TEUIHHS, aHTHXOJIHEPTIuHI
3acO0M CHPUYUHSIOTH CYXICTh y POTI, HEUITKICTh 30Dy, 3aKperu, 3aTPUMKy cedl,
KOTHITUBHI TOPYIIEHHS, MIJBUIIEHHS BHYTPIIIHHOOYHOTO THCKY, OeTa3 aroHictu
MJBUIYIOTh apTeplaJbHUN TUCK Ta BUKJIMKAIOTH CepreOnTTs [3].

Ha BigmiHy BiJ XIMIYHUX PEUYOBUH, JIKAPCHKUX 3ac00iB, POCIMHHI TMpenaparu
JIIOTh M’SIKO, CIIPHUSIIOTH BIJHOBJICHHIO OaJlaHCy OpraHi3My, BiJHOBIIOIOTH (YHKITI
€HJOKPUHHOI CHUCTEMH, HE MOPYIUIYIOTh MPUPOJHUX MPOIECIB B OpraHi3Mi JIOIUHH,
MalTh HE3HAYHY TOKCHUYHICTh B TEpANeBTUYHUX J03aX. ToMy MOpH JIIKyBaHHI
HETPUMAaHHS CeYl 3HaYHa yBara HaJa€eThCs POCIUHHUM 3aco0aM, a caMme PpiTo300py.

3Bakaroun Ha (DAKTOPU PU3NKY BUHUKHCHHS 3aXBOPIOBAHHS B CKJIaJ JTIKAPCHKOTO
300py OaxaHO BKJIIOYUTH POCIMHU 3 €CTPOTCHHHMMH, MPOTHU3ANaJIbHUMH,
AHTUMIKPOOHUMH BJIACTUBOCTSIMU. PariioHasbHa KOMOIHAIIS: JTUCTS YOPHHUIN, XMIIb
3BUYANHUN, MATEPUHKA, 3E€JICHUYK.

JIucta 4opHUILI MICTATH (PPYKTO3Y, IIIIOKO3Y, caxapo3y, BiTaMiHU Ipynu B, Bitamin
C, E, K, PP, anrormiaam, opraHiuHi KHCIIOTH, MIKpO- Ta MaKpOCJIEMEHTH - 3aJi30,
MapraHellb, Kajiid, HaTpii, AyOUIbHI PEYOBHHH, KAPOTHHOIIN, MEKTUH. Takuil cKia
OOyMOBIIIOE HIMPOKUN CHEKTp Ali:  aHTUOKCUJAHTHHM, IMYHOCTUMYJIIOIOUMA,
AHTUCENTUYHUH, pereneparuBHuii [4]. Jlo ckiiamy xmMemnto 3BU4aifHOTO BXOAUTH e(ipHa
OJ1is1, TIPK1 PeUOBUHU (TyMYJIOH, JIITYJIOH Ta 1H.), XOJIiH, aciapariH, OpraHiuyHi KUCIOTH
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(BamepiaHoBa, 130BajiepiaHOBa, p-aMiHOOCH30iHA), JIEHKOAHTOIIAHIIUHA  Ta
€CTPOTreHHO/III0Yl PEYOBUMHU. [aleHoBI mpemapartd XMENI MalTh E€CTPOrCHHY
aKTUBHICTb, MPOTH3aIIaJIbHI, IIPOTUBUPA3KOBI, KaIIsIpO3MIITHIOOY],
rIIOCeHCUOUTI3yI0Y1, CeJTaTUBHI, OoJieTaMyBajIbHI BJIIACTUBOCTI, PETYIIOIOTh OOMIHHI
NpolleCH B OpraHi3Mi, aKTMBHO BIUIMBAIOTh Ha MPOIIECH pEreHepailii B CIU30BHUX
000JI0HKaX, BUSBJISIOTh OAKTEpULIMIHY ¥ QyHTIUAHY Aito [4]. MareprHKa 3BUYaiiHa
MICTUTh e(]ipHy oo, (raBoHOiIU, QeHONMKApOOHOBI KHUCJIOTH, AaJKaJOidH,
acKOpOIHOBY KHCIIOTY, Yy (ha3i IBITIiHHS MOMI(EHOIBHI CIOMYyKHA 1 S (hr1aBOHOBHX
DIiKO3uAiB. BusBise aHTHOKCHUAAHTHY, CEOAaTHBHY, BiAXapKyBajbHY, MICIICBY
pOTH3anaibHy, 3HEOOTIOBAJIbHY, AHTHUCENTHYHY, AHTHUIEIbMIHTHY 10, PETYIIO€
MEHCTpYaJIbHUN IUKII [4].

TpaBa 3elleHYyKy MICTUTh 1pHIOiAM (rapmharil, aueTwirapnariji, TraJlupuiao3un),
CamoHIHM, TyOWJIbHI PEUOBUHM, MAa€ CEUOTIHHY Ta MpOTHU3amalbHy Ii10. 37aBHA
3aCTOCOBYETHCSI NPHU TOCTPUX 1 XPOHIYHMX ULUCTUTAX, IVIOMEpyloHeppurax 1
ypeTpurax, npu mieaoHedpuTi, aleHOM1 NEepeAMIXypoBOi 3all03U, MPU HETPUMAaHHI
cedi BHACJIJIOK 3HIKEHHSI TOHYCY C(IHKTEPiB CEUOBOTO Mixypa [4].

TakuM 4YMHOM, POCIIMHHI 3aCO0M, IO BXOIATH JO CKJIaay JIIKApCHKOTO 300Dy,
MIJCUIIOI0Th €EKTH OJUH OJJHOTO Ta BUSBIISIOTH J1KyBaJlbH1 BIACTHBOCTI.
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IMPOPECIMHE BUTOPAHHSI ®AXIBIIB 3AKJIAIIB
BUIIOI OCBITH B NIEPIO/I BINCBKOBOI AI'PECII
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K.M.H., JIOIICHT

BHMY im. ML.I. ITuporoga, kadeapa comiaabHOT MEAUIIMHU Ta OpraHi3allii 0OXOpOHU
3710pOB’ s

[ToBHOMacHITaOHA BiiiHa, po3B’si3aHa Pocilickkoro Desepaliiero mpotu YKpainu,
3aBAajia CyTTE€BUX BTpAT 1 MIMOOKO BIUIMHYJA Ha BCl CepH CYCHUIBHOTO >KHUTTS,
30KpeMa Ha OCBITHIO raiy3b. Cepel akTyajJbHUX HOpoOJieM, L0 MOCTaId Mepen
OCBITSIHAMH, 0COOJIMBE MICII€ TIOCI1Ia€ CUHIPOM E€MOILIITHOro BUropanHsa. Bukinagadi
3aKjia/aiB BHUILNOI OCBITH, fIKI 3a0e3meuyioTh MpogeciiiHy MIATOTOBKY MOJOl Ta
(OpMYIOTh IHTENEKTyalbHUI MOTEHIIaN AepKaBH, NepeOyBalOTh y CTaHl MOCTIHHOI
MICUXOJIOTTYHOT HAIIPYTH Ta €eMOLIIMHOIO BUCHAXKEHHS.

B yMoOBax BOEHHOro 4Yacy HAayKOBO-NEJAroriyHl MpamiBHUKU 3MYyLIEH]
(YHKIIIOHYBATH TiJ] BIUIMBOM YUCJICHHUX CTPECOBUX UYMHHMKIB: BTPATH OJIU3BKUX 1
KoJier, HeOe3MeKu ISl KUTTS, BUMYIICHUX 3MIH y (popmaTi HaBUaHHSA, 3POCTaHHS
o0cary npodeciiHux 000B’SI3KiB, EPEKUBAHHS TpaBMAaTUYHHUX Toii. CyKyIHICTb
1IUX (paKTOpiB HETATUBHO MO3HAYAETHCS HA TICUXIYHOMY 3/I0POB’1 BUKJIa/1auiB, 3HUKYE
piBeHb 1XHBOI MPOQeciiiHOi €PEKTUBHOCTI Ta YCKIATHIOE SIKICHY B3a€MOJII0 3i
CTYJEHTaMH.

Boanouac npo6iiema eMOIiifHOrO BUTOpaHHs B YMOBax BiiiHU Iie He HalOysa
HaJIC)KHOTO PiBHA YCBiIOMJICHHs. He BCl memarorivfi mpamiBHUKH Ta aJMiHICTpariii
3aKJ1a/11B OCBITH MTOBHOIO MipPOI0 OLIHIOIOThH JTOBTOTPUBAIIMNA BILJIUB BOEHHOTO CTPECY
Ha €MOULIWHHUIA CTaH BUKJIAJAYiB, IO CTPUMYE BIPOBAIKEHHS CHUCTEMHHUX 3aXO/lIB
MICUXOJIOTTYHOT MIATPUMKH Ta NPOPUIAKTUKY TPO(ECIiiTHOr0 BUCHAKEHHSI.

OTtxe, nmpobsieMa eMOIIHHOTO BUTOPAHHS YaCTO 3aJUIIAETHCS HETOOI[IHEHOIO
a00 BUPINIYETHCS HECUCTEMHO, 110 MPU3BOIUTH JI0 TOTO, 1[0 BUKJIA1aul 3aJIUIIAI0ThCSI
0e3 JI0CTaTHBOI MCUXOJOTIYHOT JOMOMOTH Ta HEOOXIIHUX PEcypciB ISl MOAOJIAHHS
€MOLIIIHOTO HaNnpy>KEeHH.

Kpim Toro, crocrepira€rbCs HecTaya CHEIlalli30BaHUX JOCTIHKEHb 1 MPaKTUIHUX
HaIpaIfoBaHb, MPUCBIUYCHUX OCOOJIMBOCTSAM PO3BUTKY BUTOpPAHHS CEpell BUKIIA/IadyiB
camMe B yMOBaX BOEHHOIO 4acy. 3HA4HAa YaCTHHA HAYKOBHUX JDKEpes PO3risfac Ito
npoOjemMy B 3araJpHOMY BHIJISiAI a00 B Mexax 1HImmMX mpodeciitnux chep, He
BpPaxoBYIOUM CHEenu(iKy MiSUTBbHOCTI TEAaroriB, $Ki MPaIiolTh y CEPEIOBHIII
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MOCTITHOT HeOe3MeKn Ta CoIlianbHOI HeCTaOUTFHOCTI. Taka mporaimHa y HayKOBOMY
OCMHCJICHHI YCKJIQJIHIOE CTBOPEHHS AI€BUX IMpOrpaM MiATPUMKH Ta BIPOBAKEHHS
e(eKTUBHUX MPODUTAKTUYHUX 3aXO/IiB.

BaxxnuBuMm 3anuinaerpcsd W MUATAHHSA BIANOBIJAJIBHOCTI 3aKJIaaiB OCBITH 3a
CTBOPEHHSI YMOB, [0 CPUSIIOTH 30€PEKEHHIO TICUXIYHOI0 3/I0POB’ s MPalliBHUKIB. X04
OKpEeMI YCTaHOBH BIIPOBAKYIOTH MeBHI (hOPMU MIATPUMKH, 3HaUHA YACTHHA 3aKJIaJlIB
CTHUKAETHCSA 3 TPYAHOIIAMHM B palllOHAIbHOMY PO3IOA1I1 HABAaHTAKCHHS Ta OpraHizarii
KOMITJIEKCHOI TICUXOJIOT1YHO1 JOTIOMOTH B YMOBaX BOEHHOI arpecii.

Po3B’s13aHHsA OKpeciaeHux MpobsieM moTpelye MiBUIEHHS PiBHSA 0013HAHOCTI
oo crenudikd mpodeCiHUX BUKIIUKIB, 3 SKUMH CTHUKAIOTHCS BHKJIQJadl Mg dac
BIffHM, a TaKOX IOTJMOJICHHS HAyKOBHUX JOCIHI/KEHb, CIPSIMOBAHUX HAa BUBUCHHS
MEXaHI3MIB, CTaJlid 1 MPOSBIB €MOLIMHOTO BUIOpPAHHA. Y3araJlbHEHHS OTPHUMaHHUX
pe3yibTaTIB JI03BOJUTH PO3POOUTH HAyKOBO OOIPYHTOBaHI MIJXOJHM, YIPABIIHCHKI
CTpaTerii Ta IPaKTUYHI IHCTPYMEHTH MIATPUMKH. Lle Mae nmpuHUIUIIOBE 3HAYEHHS SIK
JUIs1 TOOpOOYTY IMeIaroriB, Tak 1 Jjis 3a0e3nedeHHs CTa0lIbHOCTI Ta IKOCTI OCBITHBOTO
npoiiecy B YKpaiHi.

Emoriiiine BuUropaHHs, fK€ YacTO BHM3HAYalOTh $K CTaH EMOIITHOTO
MepeHanpPyKEHHs Ta BHYTPIIIHHOTO CIYCTOIICHHS, MOK€e (POPMYBATHUCS 1]l BILIMBOM
TpUBaJoOro TmnepeOyBaHHS B YMOBAaX BIMHUM Ta MOCTIHHOTO TMOTOKY TPUBOXHOI
iH(dopmarrii. Xoda TEpMiH «BUTOPAaHHS B yMOBaXxX BIMHU» HE 3aKPIIUICHUN OKpPEMO B
HayKOBIM Kjacu@ikailii, y CyCHuUIbHOMY AUCKYpPCl HUM MO3HA4YalOTh MCUXOJOT14HI
HACJIIJIKK TPUBAJIOTO CTPECY, CIPUUNHEHOTO BOEHHIUMH TTO1SIMH.

VY nepiof BiiCHKOBOI arpecii mpoTy YKpaiHu BUKJIaJaul 3aKjiaiB BUIIOI OCBITH
MEePEKUBAIOTh PI3HI MNPOSBU I[OTO CTaHy. 30KpeMa, XapaKTEPHOK O3HAKOK €
MIJBUILIEHA €MOIliiiHa YyTJIMBICTH J0 HOBUH mpo BikHy. [locTiiiHa npHCYTHICTH
iH(hopmalii npo HeOe3MeKy, BTpaTH Ta PyWHYBaHHS CHPUYUHSE 3DOCTAHHS TPUBOTH,
BHYTPILTHBOTO HATIPY>KEHHS Ta PO3APATYBaHHA. 3 4acOM 1€ MOX€e BUKJIUKATH CBIJOME
YHUKHEHHS] HOBUH 200 0OMEKEHHSI KOHTaKTY 3 1H()OpMAaIiiHUM TPOCTOPOM SIK CITOCIO
CaMO03axMCTy BiJI IE€PEBAHTAKEHHS.

Takox criocTepiraeThcs siBUIle 1HGOPMAIIHHOTO BUCHAKEHHS, KOJIM HaaMipHA
KUTBKICTh MOBIAOMIICHB MPO BOEHHI IMOJ1i MPU3BOJNUTH JIO TCHXOJIOTIYHOI BTOMHU Ta
3HIDKEHHSI JKUTTEBOTO TOHYCY. Lle Moske BimoOpakaTucs Ha mpodeciiiHiii akTUBHOCTI:
AKIIO HAa TIOYaTKy MOBHOMACIITA0HOI BIMHM BHUKIJAIayl aKTHUBHO JOJydYajuCs [0
IPOMAJICHKHX 1 BOJIOHTEPCHKUX 1HILIATUB, TO 3TOAOM PiBEHb IXHBOI 3ATy4€HOCTI MOKE
3MEHITYBaTUCS Yepe3 OOMEKEHICTh eMOLIMHUX pecypciB|1-3].

KpiMm TOro, TpuBama misi CTpecy HEPIAKO CYIPOBOKYETbCS anaTUYHUMHU
HAaCTpPOSIMM Ta EMOIIIMHOI0 HECTAOLIBHICTIO. 3HUXKYETHCS BIAUYTTS HATXHEHHS,
MOCNA0IIOEThCA NMpodeciiiHa MOTUBALIIS, 3’ IBISETHCSA BIAUYTTS O€3MepCIEeKTUBHOCTI
Ta BHYTPIIIHBOTO BHCHa)XEHHs. Taki 3MiHM O€3MOCEpeHbO BIUIMBAIOTh Ha SIKICTh
MeJaroriyHoi AISUTPHOCTI Ta 3AATHICTh MIATPUMYBATH TOBHOIIIHHY B3a€EMOJII0 31
CTYJIEHTaMH.
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3arpo3u emouniiiHOr0O BUTOPaHHS HA (POHI BiliHU /151 BUKJIAJAYiB Ta CTYACHTIB

DakTOPH BUTOPAHHS IIposiBu HacJuiakm 1J1s1 CTyIeHTIB
3HIDKEHHS eMOIIMHOT Broma, emoriiiine ITocunenHs 13074111l Ta
I ITPUMKH BHCHAKCHHS CTPECY CTYJICHTIB
[ToripiieHHs B3aeMHUH Amnmaris, VY ckilagHeHHsT CTBOPEHHS
BHUKJIQ1a4—CTY/ICHT BiJICTOPOHEHICTb, CIPHUSATIMBOTO
3HHKECHHS MOTHBAIII1 HaBYaJIbHOTO CEpEOBUIIA
3HIDKEHHS SIKOCTI 3MEHIIICHHS [Toripmenus
[I€1aroriyHol AisIbHOCTI e(heKTUBHOCTI IICUXOJIOTIYHOTO Ta
BHKJIaJaHHs aKaJIeMiYHOTO CTaHy
CTYICHTIB, IT1IBUIIICHHS
TPHUBOXKHOCTI Ta CTPECY

TakuM YMHOM, MM MOXEMO 3pOOUTH BHCHOBOK, IO CHHIPOM E€MOIIIIHOTO
BUTOPAHHS CEpeJl BHUKJIAJadiB B yMOBax NOBHOMAacIITaOHOI BiiHM Pocii mportu
VYkpaiHu € akTyalbHOIO MPOOJIEMOIO 3 CEPHO3HUMM HACHIAKAMH IS TICUXIYHOTO
3JI0pOB’s TMENAroriB 1 sIKOCTI OCBITHBOTO MIpoLEcy. XPOHIYHUWA CTpPEC Ta €MOIIiiHe
BUCHAKEHHS TOTIPUIYIOTh J0OpOOYT BHUKJIaAadiB, 3HHKYIOTh €(EKTHBHICTH IXHbOI
poOOTH Ta BIUIMBAIOTh HAa TICUXOJOTIYHUN CTaH CTyAeHTIB. g mojoniaHHA i€l
npoOJjeMu HEOoOXiJIHE MIABUIICHHS O0013HAHOCTI TMPO EMOIliifHE BHUTOPaHHS,
BIPOBA/HKCHHS TOJITUK MIATPUMKH Ta ONTHUMI3allis poOOYOro HaBaHTAXKEHHS B
3aKja/ax OCBITH, a TAKOK BUKOPUCTAHHS BUKJIA/la4aMU MCUXOJIOTTUHUX MPAKTUK JJIs
30epeKeHHs] BIACHOTO EMOIIIWHOTO pecypcy. KomruiekcHi 3axoau Ha PiBHI
IHIMBIAYyyMa Ta I1HCTUTYIUI CHPUATAMYTH IIJIBHIINCHHIO CTIMKOCTI II€IaroriB 1
3a0e3ne4eHHI0 €()eKTUBHOCTI OCBITHHOTO MPOIIECY HABITh B YMOBAX BIMHH.
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Die Reform der deutschen Rechtschreibung von 1996 ist eine Rechtschreibreform
mit dem erklarten primdren Ziel der Vereinfachung der Rechtschreibung im
deutschsprachigen Raum (kurz: Neue deutsche Rechtschreibung). Sie war sowohl
wegen der angestrebten Anderungen der deutschen Rechtschreibung als auch wegen
der Vorgehensweise bei der Durchsetzung von Anfang an umstritten und fiihrte zu
Auseinandersetzungen zwischen Befiirwortern und Gegnern. In den Jahren 2004 und
2006 wurde das Regelwerk in besonders strittigen Punkten iiberarbeitet und einige
bisherige Regeln wurden wiederhergestellt. In den Schulen wird die reformierte
Rechtschreibung gelehrt; von den meisten Verlagen wird sie in Form von daran
orientierten Hausorthographien angewendet (Duden).

Die deutsche Sprache weist wie andere europdische Sprachen erhebliche
Widerspriiche zwischen Aussprache und Rechtschreibung auf. In bestimmten Fallen
lassen sich diese Widerspriiche durch die Verbindung des phonetischen Prinzips mit
dem lexikalischen (semantischen) Prinzip erkldren. Dabei stiitzen sich die meisten
Sprachwissenschaftler auf den aktuellen Stand der deutschen Sprache, indem sie die
Standardaussprache oder den Akzent der deutschen Sprache untersuchen, d. h. sie
befassen sich mit der modernen Phonetik und Phonologie und schenken der
historischen Entwicklung der Sprache nicht die gebiihrende Aufmerksamkeit
(O.L.Steriopolo, E. - M.Krech). Wie jedoch W.W.Lewizkij betont, bendtigen sowohl
Germanistenphilologen, als auch Deutschlehrer, Kenntnisse der Sprachgeschichte, um
das Verstindnis und die Aneignung der phonetischen, orthografischen,
grammatikalischen und anderen Normen der modernen deutschen Sprache zu
erleichtern (Lewizkij, 2011, 11-12).

In diesem Artikel schlagen wir vor, anhand alter und moderner Worterbiicher der
deutschen Sprache und unter Anwendung der vergleichend-historischen Methode
einige deutsche Lexeme zu untersuchen, bei denen gewisse Widerspriiche zwischen
Aussprache und Rechtschreibung zu beobachten sind. Bei der Betrachtung von
Lexemen wie Wald — Wiilder, Tag — Tage, Korb — Korbe usw. zeigt sich beispielsweise,
dass bei ihrer Aussprache die explosiven stimmhaften Konsonanten am Wortende zu
stimmlosen Konsonanten iibergehen [valt, ta:k, korp]. Eine solche etymologische
Schreibweise erleichtert das Verstindnis des Geschriebenen und bewahrt gleichzeitig
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die lexikalische Einheit des Wortes. Aus dem gleichen Grund haben wir in den
Lexemen Wilder, Griber usw. in der Schrift [d] anstelle von [e], was die lexikalische
Zugehorigkeit der Worter zu einem gemeinsamen Wortstamm unterstreicht.

Im mittelhochdeutschen Sprachgebrauch (mhd.) wurde gemall dem phonetischen
Prinzip mhd. walt — welder, grap — greber geschrieben. In solchen Fillen lésst sich die
Abweichung vom phonetischen Schreibprinzip wahrscheinlich durch die praktische
ZweckmaBigkeit des Verstandnisses erklédren.

Es gibt jedoch weitaus mehr Félle, in denen Widerspriiche zwischen
Rechtschreibung und Aussprache schwer zu kldren sind. Wir glauben, dass dies mit
dem archaischen Zustand der Schriftsprache und der spontanen Art ihrer Anpassung
an Verdnderungen in der Aussprache zusammenhangt.

Wenn man sich an die Regel hélt, dass jedem einzelnen Laut in der Sprache ein
bestimmtes Zeichen entsprechen muss, das nur eine Bedeutung hat, stoen wir erneut
auf folgende Widerspriiche:

1) Wenn ein Laut durch zwei oder drei Buchstaben dargestellt wird, z. B.: sch
[[1— Schule, Schuld usw.; ch [Xx, ¢] — stechen, Lachen; oder [K] — Chor, wachsen; ng
[n] — lang, singen; ie [i:] — Liebe, tief usw.

2) Wenn solche Kombinationen wie tz [ts], ck [k], dt [t] die grafische
Verdopplung des Konsonanten ersetzen und zur Kennzeichnung der Kiirze des
vorangehenden Vokals dienen, z. B.: Sitz, Ecke, Stadt usw.

3) Die Konsonanten B [s] wechseln sich mit ss am Wortende ab, z. B.: lassen
— laf3 / lass, aber in intervokaler Position nach einem langen Vokal oder Diphthong
bleibt B statt ss, z. B.: grofer — grofs, heiffer — heify usw.

Neben den genannten Beispielen gibt es noch viele weitere Beispiele fiir
Widerspriiche zwischen Aussprache und Schreibweise im modernen Deutschen. Dies
lasst sich dadurch erklaren, dass sich die Rechtschreibung in den alten Sprachen (ahd.,
mhd.) durch die Anpassung der lateinischen Schrift an die Laute der deutschen Sprache
entwickelte, fiir die es im Lateinischen in den meisten Fillen keine Entsprechungen
gab. Daher musste der Unterschied zwischen [s] und [z/B], [h] und [ch] bestimmt
werden, zu denen spiter [z] und [[] hinzukamen. Diese Festlegung, d. h. die Anpassung
des lateinischen Alphabets an die deutsche Phonetik, erfolgte jedoch spontan und war
mit bestimmten Traditionen der Klosterschulen und ihrer Schreiber verbunden.
Dartiber hinaus war ein erheblicher Einfluss verschiedener lokaler Dialekte zu spiiren.

Eine bewusste Regulierung der Rechtschreibregeln der deutschen Sprache
entwickelte sich erst in der neuhochdeutschen Periode wihrend der Entstehung einer
einheitlichen Nationalsprache, obwohl sie schon viel frither begann. In den letzten
Jahrzehnten gab es Versuche, die deutsche Rechtschreibung und Zeichensetzung zu
vereinfachen. Aber bis heute gibt es unter Wissenschaftlern keine einheitliche Meinung
in dieser Frage. Wir sind der Meinung, dass die Losung dieses Problems Zeit braucht
und nur unter Beriicksichtigung von Synchronie und Diachronie erreicht werden kann.
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Abstract. This article examines the essence of the grammatical category of
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The category of number is one of the most widespread grammatical categories.
According to V. D. Arakin, this category expresses quantitative relations that exist in
real life, are reflected in the consciousness of speakers of a particular language, and
find their morphological expression in the corresponding forms of the language [1, p.
86]. In different languages, this category is expressed through different means. The
category of number always reflects the quantitative relations between objects and is
therefore closely connected with nouns.

Despite the fact that this phenomenon has been studied many times, the category
of number has not yet been fully explored and still attracts the interest of linguists
today. In particular, there is a need to provide a comparative description of the category
of number in languages belonging to different language groups and even different
language families.

If we analyze the category of number in English and Uzbek, we can observe both
similarities and differences between them. In Uzbek, the category of number has two
forms: singular and plural.

A noun in the singular form denotes a single object, but sometimes it can also
express an indefinite plural meaning. There is no special suffix for the singular form;
it is represented by the basic noun form.

For example:

Do ‘konga kitob keltirildi (A book/books were brought to the shop — it may refer
to one or several books).

Menga bitta kitob bering (Give me one book — definite singular).

The plural form is formed by the suffix -lar, which expresses definite or
indefinite plurality.

Example: Yigitlar maktubni bitganda qondan... (Abdulla Oripov).

Any noun can be used in the singular form; however, not all nouns can be used
in the plural form. In this regard, nouns are divided into two groups:

1. Nouns used only in the singular form (for example, names of materials, place
names, and abstract concepts).
2. Nouns used in both singular and plural forms (usually countable nouns).
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Nouns that occur with numerals can be used in either form:
kitob(lar), uy(lar), og ‘ayni(lar) — for example, “10 ta kitob” (ten books) [2].

In English, the grammatical category of number is mainly expressed through
nouns, pronouns, and verbs. It indicates whether objects or persons are singular or
plural. This category includes two main forms: singular and plural.

In English, plural forms are formed according to morphological rules in several
ways.

Plural formation by adding suffixes: book — books.

Some nouns form their plural by internal changes (suppletion):

Vowel change: man — men, woman — women, foot — feet, tooth — teeth.

Suffixation: child — children, ox — oxen.

Some nouns do not undergo any morphological change in the plural form:
deer — deer, sheep — sheep, fish — fish.

Uncountable nouns are morphologically used only in the singular form and do
not have plural forms:

Substances: water, milk, gold, wood, sand.

Abstract nouns: information, advice, knowledge, happiness.

Activity nouns: mathematics, physics, economics, chess.

Collective nouns: furniture, luggage, equipment.

The quantity of uncountable nouns is expressed through special constructions,
for example: two cups of coffee, three pieces of furniture,
several items of information.

Thus, the grammatical category of number in English is morphologically
relatively simplified (with the suffixes -s/-es), but lexically and semantically complex
(due to uncountable nouns and irregular plural forms). Its correct use reflects not only
grammatical accuracy but also a higher level of linguistic competence. Therefore, in
order to master English thoroughly, it is important to study this category systematically,
analyze it comparatively, and reinforce it through practical exercises.

In English, a very limited number of nouns express plurality through vowel
alternation: foot — feet, goose — geese, mouse — mice, louse — lice, ox — oxen, child —
children, woman — women, man — men, tooth — teeth.

In addition, some nouns borrowed from Latin and Greek form their plural
according to the original language:

a crisis — crises,

a basis — bases,

an analysis — analyses,

a thesis — theses,

a hypothesis — hypotheses,
a criterion — criteria,

a phenomenon — phenomena,
a datum — data,

a Stratum — strata,

an erratum — errata,

a bacterium — bacteria.
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A number of nouns have identical forms for both singular and plural. Some
English nouns retain the same form in both numbers or have specific plural forms.

Examples with Uzbek equivalents: deer (bug‘u — bug ‘ular), sheep (qo‘y —
qo ylar), swine (cho ‘chqa — cho ‘chqalar), craft (kasb — kasblar), counsel (muhokama
— muhokamalar), works (zavod — zavodlar), means (vosita — vositalar), mews (otxona
— otxonalar), fish (baliq — baliglar).

However, the noun fish has a semantic distinction in its usage. If fish refers to
fish in general or fish of the same species, the plural form remains fish. However, when
referring to different species of fish, the plural form fishes is used.

For example: In this lake there are fishes of many varieties (Bu ko‘lda ko‘plab
turdagi baliglar mavjud) [1, p. 92].

In English, nouns agree in number only with verbs and demonstrative
pronouns:

This boy plays football — These boys play football.
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CUHTAKCHYHA OPT'AHI3ALIA TEKCTIB,
CTBOPEHUX HII

KocTiok Mapuna MukosaiBHa
K.(p170J1.H, JOLIEHT
norneHT kadeapu pomanchkoi dinonorii HHI® KHY imeni Tapaca [lleBuenka

bpareas Poman CepriiioBuu
yuenb [130 «Jlineit "KMII" Ocokopkm» M. KueBa

Cyuacni moBHi Mozgem (LLM) € cucreMamMu IITY4YHOTO 1HTENEKTY, IO
BUKOPUCTOBYIOTh MAIIMHHE HABYaHHS Ta HEHPOHHI Mepexi i aHalmizy u
reHepyBaHHs TekcTiB [1, c¢. 53]. BoHuM mnpaiorTh sIK CTaTUCTUYHHI MeEXaHi3M,
nepeadayaroud HaWOUIbII IMOBIPHE HACTYIHE CJIOBO HA OCHOBI IOINEPEAHBOrO
KOHTEKCTY [2, ¢. 129]. OnHuMH 3 HaNOMyJSpHIIIKMX B YKpaiHi MOBHUX MOJENEH
ceorojiHi € ChatGPT, Gemini, Claude Ta Copilot.

Konu itnerbest mpo aHaili3 MOBJIEHHS IITYYHOTO 1HTEJIEKTY, BapTO 3BEPHYTHU yBary
Ha HEOOX1/THICTh PO3MEKYBAHHS MOHSThH «TEKCT» Ta «TBip». Y KoHTeKCTI LI gorinsHO
TOBOPUTU CaMe IPO TE€HEpaIil0 TEKCTY sIK (opMajibHy MOCIIIOBHICTh BUCIIOBJIECHbD,
00’eaHanux 3B’s3kamu [3, c. 7]. Ha BiaMiHYy BiJa JIIOAWHM, SIKa CTBOPIOE TBIp SIK
XYJI0)KHbO-€CTETUYHUN pe3ysnbTar TBOpYOi nisiibHOCTI, LI moku oOmexeHuit y
BIITBOPCHHI TNIMOMHHMX €MOIIIMHUX Ta acoIriaTUBHUX 3B's13KiB [3, ¢. 8-10].

CTpiMKUN PO3BUTOK I'€HEPATUBHOTO ILTYYHOTO IHTENIEKTY Ta BEJIIMKMX MOBHHX
Monenei (LLM), takux sk ChatGPT, Gemini, Claude Ta Copilot, mpu3BiB 10 MOsSBH
HOBHUX THUIIIB TEKCTIB, Kl AKTUBHO 1HTETPYIOThCS B pi3HI chepu komyHikauii. [Tonpu
iXHIO  37aTHICTh  IMITYBaTW MPUPOJHY MOBY, cHEHU(IYHI  JIHTBICTHYHI
XapaKTEPUCTHUKU aBTOMAaTUYHO 3r€HEPOBAHOIO KOHTEHTY 3aJIMILIAIOTHCS HETOCTATHBO
BUBYECHHMHM, IO 3YMOBIIIOE€ aKTyalbHICTh JOCHiIkeHHd. [loTpeba y BuUABIEHHI
cuHTakcuyHux MapkepiB LI mpoaukroBaHa HEOOXITHICTIO 3aXUCTy aKaJeMIYHOi
100poUYecHOCTI Ta 0OPOTHOU 3 MOMIMPEHHIM (PEHKOBOI 1H(OpMaILi.

HaykoBa HOBU3HA [JOCHIJKEHHS TMOJISITA€ Yy KOMIUIEKCHOMY MOPIBHSUIBHOMY
aHa131 CHHTAKCUYHOI OpraHi3ailii TeKCTiB, CTBOPEHUX PI3HUMHU MOJIEISIMU Ha OCHOBI
imenTraHoro 3amuty: “llo Take TprokoBui camoxatr?”. Y X0l AOCTIIHKEHHS OyJ0
MepPEBIPEHO TIMOTE3y MPo Te, 10 BCi TekeTu Il MaroTh crisibHI CTPYKTYPHI PUCH, SIKI
JI03BOJISIFOTH 17IEHTU(IKYBATH 1X K MPOIYKT aJITOPUTMIB.

30KkpemMa, MOKHAa BU3HAUUTH CTAOLIBHICTH KOMIO3UIIINHOI CTPYKTYypH TEKCTIB,
3T€HEPOBAaHUX PIZHUMU MOJEISIMH, a TaK0XX CHHTAaKCUYHMM MIaOJIOH BCTYMHOIO
pedyeHHs. BoHu wmaroTh yHiikoBaHy NOOYAOBY: BCTYIIHI PO3IMOBIIHI PEUYCHHS,
TEMaTU4YHl CTPYKTYPOBaHI CIHMCKHU Ta 3aKJIIOYHI PeUeHHs. Y TEeKCTax BCiX Mojenei
OyJI0 BUSIBJICHO CHUIbHI PUCH y MEPUIOMY PEUYEHHI: BU3HAUEHHS 00'€KTa, TUpPE MIXK
M1IMETOM 1 MIPUCYAKOM, Psil OJTHOPIAHUX YJIEHIB, KOKEH 3 SIKUX CKJIaJIa€Thcs 3 2 a0 3
OJIMHHULIb TA JI€ENPUKMETHUKOBHI 3BOPOT.
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Y Ttekcrax, crBopenux IlII, crmocTepiraeThcs WiTKa TEHACHINS JO CIPOIICHHS
CHHTAKCHUCYy Ta BHUKOPHUCTAHHS IMEHHHMKOBMX KOHCTpyKIiH. Jlms tekcrtip IIII
XapaKTepHE TepeBa)kaHHS MPOCTUX PO3MOBIAHMX pPEUEHb Ta SBUINA HOMIHAMI3aIlli
(mepeBara IMEHHUKOBHUX KOHCTPYKIIM Haj miecaiBHUMHU) [4, c¢. 26], 1m0 3arajiom
BIJIMOBIAA€ CYYaCHUM TEHCHIIISIM HAyKOBOT'O CTHIIIO, SIKUH TSXKI1€ 0 JIJAKOHIYHOCTI Ta
YiTKOI CTPYKTYpOBaHOCTI [4, c. 27-28].

XapakTepHOIO PUCOIO BCIX 3reHEPOBAHUX TEKCTIB € BUKOPUCTAHHS OJHOPIAHOCTI
Ta yTOYHEHb JUJIS AeTaiizalii inpopmarlii Ta HaJlaHHs TEKCTOB1 03HAK MPO(ECiifHOCTI.
OpmHOpiaH] YJICHU PEYCHHS JO3BOJISIOTH CHCTEMHO TIOB’ sI3aTH €JIEMEHTH BUCIIOBIICHHS,
CTBOPIOIOUH IIUTICHUHA CTPYKTYPHO-CMHCIOBUN OJok [5, c¢. 2]. Bukopucranus
KOHCTPYKITIA y IyXKax 3a0e3medye TepMIHOJOTIYHY TOYHICTh, MOJAE aHTJIOMOBHI
BIIMOBITHUKY a00 MOSACHIOE TeXHIYH1 Jeraii. HaliBuilly HaCU4EeHICTh OJHOPITHUMHU
YICHAMH Ta YTOYHEHHSMHU NPOAEMOHCTpYyBaia Mojaeab Gemini, O POOUTH ii TEKCTH
HaOUIBIIl TEXHIYHO JCTaTI30BAaHUMU.

[Tynkryariiine oQOpMIIEHHS TEKCTIB, 3T€HEPOBAHUX IITYYHHUM 1HTEJIEKTOM,
BUKOHY€ HE JIMIIIE TPaMaTU4YHy, & i BOXJIUBY CTWIICTHUHY (YHKIIIIO, IOTOMararoyu
JIOTIYHO CTPYKTYPYBAaTH MaTepiall Ta BUIAUISATH KIIIOYOBI MOHATTS. AHaII3 CBITYUTH,
[0 MOBHI MOJIEJI 3arajioM JOTPUMYIOTHCS HOPM YKpaiHCHKOI MYyHKTYyarlii, MpoTe
BUKOPUCTOBYIOTH PO3JIIOBI 3HAKH 3 PI3HOIO 1HTEHCUBHICTIO 3aJIEKHO BIJ CTpaTerii
Bukiany. Jlns Bcix Mojerneil xapakTepHe aKTHMBHE BHKOPHUCTAHHS JBOKPAIOK Ta
JOBIUX THUpE, 10 JOToMarae CUCTeMaTu3yBaTh 1HGOPMAII0 Ta 3pOOUTH BHKJIIAL
nakoHiyHUM. bunbmiicts moneneir (ChatGPT, Gemini, Copilot) BUKOPHUCTOBYIOTh
KpaIiKy HallPUKIHLI MYHKTIB y CTPYKTYpPOBaHUX CIIUCKAX, IO IONIOMArae 3aBeplryBaTu
OKpEeMI CMUCJIOB1 OJIOKH.
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AUTOMATED TERM EXTRACTION FROM
SPECIALIZED LINGUISTIC TEXTS USING Al
METHODS: AN OVERVIEW OF EXTRACTION

TECHNIQUES AND LIMITATIONS FOR THE
UKRAINIAN LANGUAGE

JIucnuenko Onexkcanap bornanoBuu
AcmipaHT
KuiBchkuii HaIlloHAIBHUN JIIHTBICTUYHUHN YHIBEPCUTET

Abstract

Automated term extraction identifies domain-specific vocabulary from specialized
corpora, supporting lexicography, information retrieval, and knowledge management.
This paper reviews methods for extracting terms from specialized linguistic texts,
focusing on the Ukrainian language. We survey classical and modern Al-driven
approaches, including statistical, linguistic, and neural techniques, and discuss how
they apply to Ukrainian domain corpora. The Ukrainian language presents unique
challenges — complex inflectional morphology and limited NLP resources — which we
examine alongside examples of existing Ukrainian corpora and tools. We summarize
reported extraction performance and underline limitations that hinder effective term
extraction in Ukrainian. Our overview aims to guide further development of Ukrainian-
specific term extraction systems by combining established techniques with language-
tailored resources.

Introduction

Terminology extraction (or automatic term extraction, ATE) is the task of
automatically identifying the most relevant domain-specific terms in a corpus.
Extracted terms denote key concepts in a field and can improve downstream tasks such
as information retrieval, machine translation, and topic analysis (Tran et al., 2022).
Traditionally, term extraction involved human effort to manually identify multi-word
expressions and specialized vocabulary in texts. Modern approaches use natural
language processing to semi-automate this process. ATE systems typically follow a
two-step procedure: (1) candidate term identification (often using linguistic patterns or
n-gram extraction) and (2) filtering or ranking candidates via statistical, machine
learning, or neural methods (Tran et al., 2022). Early systems relied on handcrafted
rules and rich feature engineering based on linguistic knowledge. Recent advances,
however, incorporate deep neural architectures and large pre-trained language models
to improve automation and accuracy.

This paper surveys ATE methods with an emphasis on specialized Ukrainian texts
(e.g., medical, technical, or legal corpora). We present an overview of extraction
techniques from classical frequency- and pattern-based algorithms to modern Al-
driven models. We also review Ukrainian-specific resources and tools (corpora,
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taggers, etc.) that support ATE, and we discuss language-inherent challenges. The
Ukrainian language is morphologically rich and low-resource, making term extraction
particularly difficult. We highlight these limitations and point to reported system
performances. Our goal is to provide a comprehensive picture of methods and obstacles
relevant to Ukrainian term extraction to inform future research and tool development.

Extraction Techniques

Automatic term extraction methods can be broadly categorized into unsupervised
statistical approaches, rule-based/linguistic methods, and supervised or neural learning
algorithms. Early ATE systems often used linguistic patterns (e.g. noun phrases with
certain part-of-speech combinations) to identify candidate terms, followed by
statistical scoring. For example, multi-word candidates matching predefined syntactic
templates (such as Adjective+Noun or Noun+Noun sequences) are common starting
points. Scoring metrics then rank candidates by measures of unithood and termhood.
Notable statistical measures include TF—IDF (term frequency—inverse document
frequency), C-value (which accounts for nested multi-word terms), TFfreq or C-value
ratios (“weirdness” compares domain vs general frequency), and termhood indicators.
Graph-based algorithms like TextRank build a co-occurrence graph of words and use
a PageRank-style algorithm to score terms. Keyword extraction tools such as RAKE
(Rapid Automatic Keyword Extraction) identify multi-word candidates by stopword
delimitation and compute co-occurrence scores, while YAKE! and KeyBERT (which
leverages transformer embeddings) represent more recent unsupervised techniques.

Many studies compare a suite of such methods. For instance, Lipianina-
Honcharenko et al. (2023) found that TF—-IDF and RAKE consistently identify relevant
keywords effectively, and they evaluated methods like TF—-IDF, RAKE, YAKE!,
KeyBERT, Latent Semantic Analysis (LSA), Latent Dirichlet Allocation (LDA), and
TextRank in a news classification task. Such comparisons illustrate that classical
weighting (TF-IDF) and graph-based (RAKE, TextRank) methods remain competitive
for term extraction in specialized corpora, and new embedding-based methods like
KeyBERT show promise by incorporating semantic information.

Supervised and machine-learning approaches have also been applied to ATE. In
these methods, candidate terms are first identified (e.g. all noun phrases), and then
features such as statistical scores (term frequency, C-value, weirdness, etc.), lexical
and orthographic patterns, and part-of-speech tags are computed for each candidate.
These features are fed to classifiers (e.g. Support Vector Machines, Random Forest,
Conditional Random Fields, or neural networks) trained on annotated corpora to
distinguish true terms from non-terms. Tran et al. note that ATE systems often combine
diverse linguistic and statistical termhood indicators as features. Common classifiers
used include SVM, CREF, logistic regression, decision trees, and ensemble methods.
For example, one study combined a large set of features with classifiers like JRip,
Naive Bayes, J48, and SMO to select candidate terms. Another approach used features
such as term frequency, C-value, and domain-specific measures fed into Random
Forest and logistic regression classifiers. These supervised methods tend to require
annotated training data, which is often scarce in specialized domains.
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In recent years, neural network and transformer-based models have been explored
for term extraction. Deep learning approaches may frame term extraction as a sequence
labeling problem (identifying word spans that form terms) or as a generation task using
language models. Tran et al. report a “surge in novel neural systems” for ATE,
particularly transformer-based models, which aim to automate feature engineering.
Such models can leverage contextual embeddings (e.g., BERT, XLM-R) fine-tuned to
predict termhood. These approaches are still emerging and require substantial data, but
they offer the possibility to capture richer semantic patterns than rule-based methods.
Overall, modern term extraction often uses a hybrid approach: generating candidate
phrases via linguistic filtering, then applying statistical or learned models to rank or
classify the candidates (Tran et al., 2022).

Applying term extraction methods to Ukrainian texts requires suitable linguistic
resources. In recent years, the availability of Ukrainian corpora has improved, though
challenges remain. Large general and specialized Ukrainian corpora exist. For
example, the Ukrainian Language Corpus (Darchuk, 2017), the General Regionally
Annotated Corpus of Ukrainian (GRAC; Shvedova, 2020), the Ukrainian Text Corpus
(Donetsk National University, 2023), and the Ukrainian Brown Corpus (BRUK; Starko
& Rysin, 2023) are notable resources. The CLARIN-affiliated UkrNLP-Corpora center
provides access to many such collections. Other valuable corpora include Wikipedia in
Ukrainian, parallel or comparable corpora (e.g. LORELEI Ukrainian Representative
Language Pack with 111 million words), and news-specific corpora. The new
Contemporary News Corpus of Ukrainian (CNC-UA) contains over 87 million words
annotated with linguistic information, and the Leipzig Corpora Collection hosts a 1.5-
billion-token Ukrainian web corpus. Domain-specific collections like medical or legal
Ukrainian texts are smaller but useful for specialized term extraction; for instance,
Hamon and Grabar exploited a Ukrainian Wikipedia and a MedlinePlus parallel corpus
to build a medical terminology resource.

Some Ukrainian linguistic tools exist to support preprocessing. Part-of-speech
taggers and lemmatizers (e.g. those based on Universal Dependencies) can partially
analyze Ukrainian morphology. The Gold Standard Universal Dependencies corpus
(Ukrainian-1U) provides a manually annotated dataset (140k tokens) covering diverse
text genres, which underlies models for tagging and parsing. The Institute for Ukrainian
Projects has developed morphological analyzers and annotated web corpora (e.g. the
2.8-billion-token Zvidusil). Tools like UDPipe or Stanza include Ukrainian models for
tokenization, tagging, and parsing. However, named entity recognition and domain-
specific taggers for Ukrainian are largely undeveloped due to lack of training data. No
widely adopted Ukrainian term extraction tool is publicly available, so researchers
often adapt methods from other languages or apply unsupervised algorithms directly
on Ukrainian text.

Despite the growing number of resources, accessibility and documentation can be
problematic. Fischer et al. (2024) note that, while corpora exist, “the availability of the
existing corpora is often complicated” by limited interfaces, download restrictions, and
incomplete metadata. Furthermore, many large Ukrainian corpora are general-purpose
rather than specialized, limiting their usefulness for domain terminology. For example,
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large web crawls like UberText 2.0 (3.27 billion tokens) cover news, fiction, and social
media, but specialized subcorpora must be filtered out for terminology use. In
summary, although Ukrainian resources are expanding, researchers must often piece
together datasets and tools to apply ATE methods effectively.

Term extraction methods face additional hurdles when applied to Ukrainian due to
the language’s linguistic characteristics and limited NLP infrastructure. Ukrainian has
highly inflectional and derivational morphology: words carry rich grammatical
information (case, number, gender, tense, etc.) through affixes. As Hamon and Grabar
(2017) explain, in morphologically rich languages the recognition of affixes and
inflections is necessary to deduce word lemmas and disambiguate parts of speech.
Without proper lemmatization and morphological analysis, the same term may appear
in many forms, reducing statistical scores and fragmenting term frequency counts. For
example, a concept like “cucremumii anamz” (system analysis) might occur in
instrumental or genitive case, complicating frequency-based extraction. Thus effective
preprocessing (morphological analysis and lemmatization) is crucial to group inflected
variants of the same term.

Resource scarcity amplifies these issues. Mudryi and Ignatenko (2025) highlight
that Ukrainian is both low-resource and morphologically complex: it “exhibits
complex inflectional morphology, has limited lexical resources, and lacks large-scale
evaluation benchmarks”. In practice, there is no robust off-the-shelf Ukrainian POS
tagger or term extractor. For instance, UGtag, an early Ukrainian POS tagger, does not
perform full morphological disambiguation, making it unreliable for downstream tasks.
Hamon and Grabar (2015) note explicitly that “there is no appropriate POS-tagging
and term extraction tools for Ukrainian” and that they relied on tools for French and
English with cross-lingual transfer to compensate. In other words, the absence of
mature Ukrainian NLP tools means that many methods must be adapted from other
languages or run on Ukrainian text with limited linguistic support.

Another challenge is the lack of terminological reference data for evaluation.
Without curated term lists or annotated corpora of Ukrainian terms, it is difficult to
train or benchmark supervised ATE models. Even resources like bilingual
terminological databases are scarce. The situation is compounded by domain-specific
vocabulary: specialized fields (medicine, law, engineering) have terminology that may
not appear in general corpora. Collecting or annotating in-domain Ukrainian corpora
requires significant effort. Consequently, many studies rely on parallel corpora
(extracting terms via alignment from richer languages) or on unsupervised ranking of
terms without gold standards.

Finally, practical limitations such as encoding variations and orthographic
inconsistencies in Ukrainian text can affect term extraction. However, the primary
barriers remain linguistic complexity and resource constraints. The literature
repeatedly emphasizes that Ukrainian’s morphology and low-resource status pose
“additional challenges” to NLP tasks including term extraction.

Given these methods and challenges, what do reported studies reveal about term
extraction for Ukrainian? Quantitative evaluations are scarce, but available
experiments provide some insight. Hamon and Grabar (2015) used a cross-lingual
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method for medical terminology: they ran French/English extraction tools on parallel
corpora and projected results to Ukrainian. They reported that, depending on the
approach, term extraction precision ranged from about 0.454 to 0.966. This wide range
indicates that method choice and data strongly affect outcomes. Other research on
transfer-based extraction found similar variability. These figures suggest that high
precision can be achieved when contexts align well across languages, but simpler
unsupervised methods yield many false positives (hence lower precision).

Comparative studies (mostly in other languages) tend to find that no single method
dominates in all cases. For example, Lipianina-Honcharenko et al. (2023) concluded
that traditional weight-based methods (TF-IDF) and graph-based RAKE were
effective in identifying relevant terms for a fake-news dataset. However, the
performance of neural or embedding methods is still emerging. The lack of Ukrainian-
specific benchmarks makes it hard to claim clear winners. In practice, hybrid pipelines
that combine linguistic filtering (to generate candidates) with statistical ranking and
manual review are common in Ukrainian terminology work.

The complex morphology in Ukrainian implies that term variation and inflection
inflate the candidate space. Without lemmatization, statistical scores are diluted.
Therefore, pipeline quality often hinges on preprocessing. The lack of reliable tools
has led some researchers to manually normalize or to use universal tools at suboptimal
performance. Until more sophisticated Ukrainian NLP models are available, this
remains a limitation. Nevertheless, annotated projects like the UD corpus and large
corpora (UberText, CNC-UA) provide a growing foundation.

Resource limitations also mean that many studies focus on specific domains. For
instance, the medical extraction mentioned above, or terminological extraction from
Ukrainian Wikipedia and science publications, show that domain-focused efforts can
yield thousands of term candidates, albeit often requiring manual filtering. The
performance in these contexts tends to be evaluated by domain experts rather than
standard metrics. Overall, the picture is that automated ATE for Ukrainian is feasible
but currently less precise than for high-resource languages; improvements in
morphological analysis and domain corpora would raise performance.

Conclusion

Automated term extraction for Ukrainian specialized texts employs the same array
of techniques as in other languages: statistical scoring, pattern-based filtering, machine
learning classification, and emerging neural methods. However, the success of these
techniques depends critically on Ukrainian-specific preprocessing and data. The
language’s rich inflectional morphology requires robust lemmatization and
segmentation to avoid fragmenting term counts. The limited availability of annotated
corpora and term dictionaries means that supervised and neural methods are still in
their infancy for Ukrainian. Nonetheless, the creation of new resources (annotated
corpora, CLARIN NLP tools, UNLP workshops) is rapidly advancing the field.

In summary, extracting terms from specialized Ukrainian texts is possible using
hybrid Al methods, but precision and recall remain constrained by linguistic and
resource challenges. Statistical and graph-based methods (e.g. TF-IDF, C-value,
RAKE) serve as a solid baseline, while machine learning and transformer models offer
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future promise as data grow. Building larger, freely accessible Ukrainian corpora with
high-quality annotations, and improving morphological and syntactic tools, are key
steps to improving automatic term extraction. As such resources expand, we expect
term extraction for Ukrainian to approach the maturity of systems for well-resourced
languages.

References

1. Hamon, T., & Grabar, N. (2015). Acquisition of medical terminology for
Ukrainian from parallel corpora and Wikipedia. Terminology and Artificial
Intelligence,

2. Hamon, T., & Grabar, N. (2017). Unsupervised acquisition of morphological
resources for Ukrainian. In Proceedings of CALIS.

3. Lipianina-Honcharenko, K., Lendiuk, D., Melnyk, N., Komar, M., & Lendiuk,
T. (2023). Evaluation of the keyword selection methods effectiveness for fake news
classification. CEUR Workshop Proceedings, 3909. URL: https://ceur-ws.org/Vol-
3909/Paper 9.pdf

4. Mudryi, V., & Ignatenko, O. (2025). Precision vs. Perturbation: Robustness
analysis of synonym attacks in Ukrainian NLP. In Proceedings of the 4th Ukrainian
NLP Workshop (UNLP), 131-146. DOI: 10.18653/v1/2025.unlp-1.15

5. Tran, H. T. H., Martinc, M., Caporusso, J., Doucet, A., & Pollak, S. (2022). The
recent advances in automatic term extraction: A survey. Transactions of the
Association  for  Computational  Linguistics, 10,  1254-1278.  URL:
https://arxiv.org/pdf/2301.06767

6. Fischer, S., Haidarzhyi, K., Knappen, J., Polishchuk, O., Stodolinska, Y., &
Teich, E. (2024). A contemporary news corpus of Ukrainian (CNC-UA): Compilation,
annotation, publication. URL: https://aclanthology.org/2024.unlp-1.1.pdf

178



PHILOLOGY
MODERN DIGITAL TECHNOLOGIES IN SCIENCE AND EDUCATION: FROM CREATION
TO EXPLOITATION

POJIb BEPBAJIBHOI'O KOAY B IEPEJABAHHI
KOHLIEIITY «ICTOPISs» B POMAHI C. KIHT'A «11.22.63»:
MOPIBHSJIBHUM AHAJII3 EOEKTUBHOCTI
MIZKMOBHOI'O ITIEPERKJIAY TA AYAI0BI3YAJIbBHUX
EKBIBAJIEHTIB

XyropHa I'anna IlaBiaiBHa

JToKTOpKa (pigocodii

BUKJIaJauka Kapeapu iHO3EMHHIX MOB

HartionanbHuil TEXHIYHUNA YHIBEPCUTET «JIHITTPOBCHKA MOTITEXHIKA

JliteparypHuii TBip MICTUTH OOpa3u, KaTeropii Ta KOMIIOHEHTH, BUPAKEHI
nepeayciM yepe3 0araTcTBO BepOaIbHOI JIITEpaTypHOI MOBH, SIK1 Mail>keé HEMOMJIHBO
nepeaaTu 3aco0aMu KOJHOI 3 MOJIENIel 1HTEPCEMIOTUYHOrO MepeKiany. Y TakoMy
BUMNAAKY JO aHami3y JOLUIBHO 3aly4YuTH 3acoOU TPaIULIMHOTO MIKMOBHOTO
nepeKsIagy JUisi TOTO, 00 MPOCTEKUTH, K MEepPelaH0 eMOIINHII CKIaTHUK 00pasy,
HOT0 CTUJILOBY BUPA3HICTh 1 KOHUENTyalbHy IIMOUHY. OJIHIEIO 3 XapaKTepHUX PUC
pomany C. Kinra «11.22.63» [1; 5] € HasiBHICTh ITMOOKO OCMHUCIEHUX (HLITOCODCHKUX
KOHLIETITIB, 1[0 (POPMYIOTh CBITOIISIIHY 1 CTUJIBOBY CTPYKTYpy TBOpy. CaMe 0 TaKux
oOpa3iB, AKI HEJETKO BIATBOPHUTH IIiJl YaCc CTBOPEHHS €KpaHi3allii, yHAJIEKHIOEMO
obpa3 icmopii, mo (yHKIIIOHY€E HE JIMIIE SK CIOKETHUN PYIIii 1 TJI0 JJIS TOMIH, a K
¢binocochbKui KOHIIEMT, 1 BTIIIOE y 001 KaTeropii 4acy, MpUUYMHHOCTI, [IUKITYHOCTI
Ta MopasibHOTO BHOOpPY. Takuii metadgopudaHo-Pinocodcbkuii BuMip obpasy icmopii
€ CKJIJJHUM HaBiTh IS MDKMOBHOTO TIepeJaBaHHsS, a/pKe BIH 3aCHOBAaHWNM Ha
0aratopiBHEBUX JICKCUYHUX, CTHUIICTUYHHMX 1 JIOTITYHO-CUHTAKCUYHUX IMO0YI0BaX.
3 orysiy Ha 11e Oyno BiAIOpaHO Ta MPOAHATI30BAaHO CHHTAKCHYHI OJIMHUIII POMAHY
«11.22.63», a came peyeHHs, SKI MICTSATh ONUCH XApaKTEPUCTHUK ICTOpli, Ta iXHI
BIMOBIIHUKM B yKpaiHcbkomy mnepeknanl  O. Kpactoka [1]. MeTtogosoriitHoO0
OCHOBOIO JOCTIPKEHHS] OJMHMIL TPAJULIMHOIO MEpeKiaay Ciayrye Kiacugikaiis
nepekiaaaanbkux TpaHchopmanii, 3anpornonoBana JK.-II. Bine Ta K. dapOenbhe.
Bonu po3risiganu CMHTaKCUYHI Ta JIGKCUKO-CEMAaHTUYHI 3M1HHU, K1 3aCTOCOBYIOTh TI1]]
gac nepexiaaay MK (GpaHIly3bKOI0 Ta aHTJIIMCHKOK MOBaMU, 1 MOAUIMIIM iX Ha MPsAMI
(kampKyBaHHSI, 3allO3WYEHHSA, OYKBAJIBHHI TEpeKIaa) Ta HempsaMmi (TPaHCHO3UINA,
MOMYJISIISA, €KBIBAJCHTHICTh, IOJABAaHHS, BUJIYUYEHHS, CKCIUTIKAIlis, CETMEHTAIlisl)
Tpancopmariii [6].

AHani3 00pasy icmopii Ta iioro 30epeXeHHs M1 Yac MepeKyiaay poMaHy TOIIHHO
po3nouatu 13 pparmenta History repeats itself 5, c. 682] — Icmopia nosmopioe cama
cebe [1, c. 863], OCKUIBKM BOHO MICTUTh OJIMH 13 KIIFOYOBHX AacCHEKTIB 00pasy,
HEOJHOPA30BO Y TBOPI HarosioeHoMy. Ha nepmmii normsia, Iemopis nosmoproe cama
cebe € IPOCTUM TEPEKIAJ0M, ajie HaBITh y IIbOMY KOPOTKOMY pE€YEHHI BUKOPUCTAHO
IoHalMeHIlle JB1 Mmepekiaaalbki  Tpancdopmariii. Haiinepme 3acTocoBaHO
OyKBaJIbHUH TIEpeKIIaj], aJpke 3arajbHa rpaMaTHyHa CTPYKTypa pedeHHs 30epexeHa:
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History — Icmopia (migMmer), repeats — nosmopioe (pucynok), itself — cama cebe
(pednekcuBHuit 3BopoT). lle TUmoOBUI mNpuKkiIan OyKBaJLHOTO MEpEKIaay, KOJU
rpaMaTMyHa Ta JIEKCHMYHA BIAMOBIIHOCTI JAalOTh 3MOTY IepeAaTH BHCIIB Maibke
1IeHTHYHOI0 cTpykTyporo MII. Takuii mnepekian € OpUPOTHUM 1 CTUIICTUYHO
MPUNHATHUAM JJ11 YKPAiHCbKOI MOBH.

OxkpiM TOTO, 3aCTOCOBAHO III€ OJHY TpaHCchopMallito — ekcrutikamito: y MO itself —
OJIHE CJIOBO, pedieKCUBHE 3aiiMeHHUKOBe o3HaueHHs, y MII — cama cebe, T06TO
3BOPOT MIJACHJICHO TPaMaTUYHO Ta CTHJIICTUYIHO, 10 (OpMy€ BUPA3HIMINK HAr0JIOC Ha
CaMOIIMKJIIYHOCTI, HEeBiABOpOTHOCTI mii. OTKe, CIOCTepiraeMo Jerke, aje IMOMITHE
CEMaHTUYHE PO3TOpPTaHHs: Pe(ICKCUBHICTh Y MEPEKIaal MOSICHEHO PO3TOPHYTUM
eKkBiBaJleHTOM. BukopucTtanHs Takux TpaHcpopMmamii gae 3mory 30epertu
aOpPUCTHYHICTh, PUTM Ta PLI0COPCHKUI MIATEKCT (pa3u 0€3 CHIOTBOPEHHS CTUJIIO.

HactynHuii (parMeHT TakoX KpAacHOMOBHO ONUCY€ o0pa3 icmopii B POMaHi:
History doesn’t repeat itself, but it harmonizes, and what it usually makes is the devil’s
music [5, c. 619] — Icmopia cebe ne noemopioe, ane eapMoOHI3yEMbCA, i 8 pe3yibmami
3azsuyail  euxooums ousasoabcvka my3uka [1,c.783]. lLle pedeHHs € sicKkpaBUM
MPUKIAZAOM CKJIaJHOT MeTadopuuHoi NOOYJ0BH, Jie 00pa3 icmopii TOE€THAHO
3 My3HKOIO, JuCOHaHCcOM, (aranpHicTio. [l wac mepexmamy 1€l KOHCTPYKIIT
3aCTOCOBAaHO KiIbKa IMEpeKIafalbKuX TpaHcPopMalliid, sIKi PO3TISTHEMO IMOETAIHO.
[lepmmit dbparment History doesn’t repeat itself — Icmopia cebe ne nosmoproe
MepeIaHo 13 3ATyYEHHSIM OyKBaJIbHOTO MEPEKIIALy, IO Ja€ 3MOTY 30€perTy HE JIUIIE
rpaMaTHYHy CTPYKTYpY, a i aOpUCTHUYHICTh BUCIIOBY. Y Ipyromy (gparMeHti but it
harmonizes — ane 2apMOHI3YEMbCs TPAHCIIO3UINS TOJATAE B 3MIHI TUITY JIECTIBHOT
dbopMu — 3 0co00BOi aKTMBHOI Ha 3BOPOTHY (0€30CO00BY), IO € CTUIIICTUYHO
JOLIUIBHUM Il yKpaiHChbKoi MoBU. Jlo Toro x Taka nieciiBHa (opma 3BYYHUTH
¢d1nocopchKo-y3araibHEHO, 1110 BIANOBIAAE 3aTaIbHOMY CTHIIIO TBOPY.

OcHoBHI TpaHc(hopMalli CKOHIIEHTPOBAHI B TPETI YaCTUHI peueHHs: and what it
usually makes is the devil’s music — 1 B pe3yrbmami 3a36udaii 8Uxo0ums OUs801bCbKA
my3uka. lle HaltiiikaBimmit GpparMenT, y SKOMy O€THAHO MOJTYJISIIIIO, TPAHCTIO3HUITIIO
Ta eKCIUTiKaIio. Moy 3aCTOCOBAHO MO0 JIEKCUYHOI OMUHUIN What it usually
makes (0ykB. I1]o ono 3a36uuaii cmeopioc), ie IepeKaaad moaae 1e sk B pe3yivmami
3a36uUyall UXOOUMdb — 3MI1HA JIOTIKU: HE aKT TBOPEHHS, a pe3ybTaT /li. TpaHcno3uilio
3aCTOCOBAHO JIJIsl 3MIHHM TUITY peueHHs (1HBepcCis) 1 mepeoGopMIIeHHS BIIMOBITHO 10
HopM MII: 3amicTe CTpykTypu what... makes is... MaeEMO 1HIIy CHUHTAKCUYHY
noOyoBy. bauuMo TyT #1 eKCIUTIKALil0: JIEKCUYHY OJMHHUIIIO B pe3yabmami J0JaHO
B MepeKIaji, 4oro HeMae B opurinaii. Lle mosicHeHHs JIOT1YHOTO 3B’ A3KY, IMILTIITUTHO
MPUCYTHBOT'O B AHTJIIHCHKOMY PEUEHHI.

VYHacniIoKk KOMIUIEKCHOTO 3acTOCyBaHHs TpaHchopmalliid 30epexxeHo obpas
icTOpii SIK CUJIM, 110 HE MOBTOPIOE MHUHYJIOTO0 OYyKBaJIbHO, a BIATBOPIOE HOTO uepes
Y3TOJPKEHE PE30HYBAaHHS, PE3yJbTaTOM YOTO CTAa€ HE TapMOHIsl, a JECTPYKTHBHE
BIITYHHS — Ous80bcoka My3uxa. Takwii o0pa3 CKIAAHO BIATBOPUTH 3acobamu
IHTEPCEMIOTHYHOTO TEPEKIaay, OCKUIBKM BIH TMOOYJOBaHUN Ha METaQOPUIHOMY
CUHTAKCHUCI, KyJIbTYPHUX aJTI0315X Ta TPl JOTIYHUX CTPYKTYD, K1 € criennDiaHuMA 1Jis
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BepOanmpHOrO KOAy. VY KIHO, J€¢ OCHOBHY pOJIb BiAirpae 300paskeHHs, Taki
(b110c0hCHKO-TTOCTUYHI KOHCTPYKIIT HEPIAKO PEAYKOBAHO a00 IMOBHICTIO BTPA4Y€HO.

Pixa icmopii — me onuH acnekT oOpasy, BUCBITICHUN y pparmenti But when it
comes to the river of history, the watershed moments most susceptible to change are
assassinations — the ones that succeeded and the ones that failed [5, c. 58] Ta #ioro
nepeKIal Ane Koau mu po3eaioaemo piky icmopii, mam HaubiibuumMu 60000LIbHUMU
MOMEHmamuy, SKi 2eHepyrmsb NepemMiHu, € 3amaxu — AK YCHIWHI, MmakK
i nesoani [1, c. 61]. Lle peuenHst € oOpa3HUM, PiIO0COPCHKM HACUYCHUM BHCIOBOM,
y SIKOMY MIO€AHAHO MeTadopy pika icmopii, KOHIENT BoxoAlTy (watershed moment) Ta
ICTOPUYHOTO TIOBOPOTY, 3yMOBJEHOro BOMBCTBaMH uYHM 3amaxamu. [lepexian
¢dbparMeHTa 1eMOHCTPY€ MOETHAHHS KIIBKOX MEpeKIaabKuX TpaHcPopMarliil.

VYHacniiok MmpoBeleHOro aHami3y (¢parMeHTIB TEKCTYy MOCTa€ 3aKOHOMIPHICTB:
opsiA, 3 JIEKCEMOKO ICcmopisi YaCTOBXKUBAHUMU JIEKCUYHUMU OIUHULISIMU € 3MIHU,
3MiHIO8amu, O JEMOHCTPYE 30Kpema pparMeHT You can change history, Jake. Do you
understand that? John Kennedy can live [5, c. 59] Ta loro nepexinan Tu moorcewt
sminumu icmopiro, [cetiky. Tu ye pozymicw? Jowcon Kennedi modwce 3anumiumucs
arcueum [1, c. 62]. [lepury yacTuHy pedeHHS nepesaHo OyKBaJbHO, 0€3 TpaMaTUYHUX
M JIEKCUYHUX 3MiH, IO Ja€ 3MOTY 30€perT MpsiMy, EMOIIIHHO HACUYEHY 1HTOHAIIIIO
opuriHainy. Y apyromy ¢GparmMeHTi CIOCTEpIraEMoO TPAHCIO3UINIIO, M0 Mepeadadae
3MIHY MOPSAJKY CIiB: aHTIicbke Do you understand that? TpanchopmoBano B Tu ye
posymicwi?, e 3aiMEHHUK ye BUHECEHO IMepej AIECIOBOM BIJANOBIIHO A0 HOPM
CUHTAaKCUCY YKPalHCBKOI MOBH.

HaiiBupasHinty TpaHcopMaliilo 3acTOCOBAaHO B TpeThoMy (parmeHTi: John
Kennedy can live nepexknaneno sk /ocon Kenneoi mooice 3anuwumucs sxcusum. Tyt
MaeMO MOJYJIAII0, ajKe HEUTpaJbHy MOJAIbHY KOHCTPYKUitO can (live mooice
Jrcumu) TIOJAHO Yepe3 eKCIUTIIUTHO PO3TOPHYTY KOHCTPYKIIIIO: I1E€CTOBO 3AMIULUUMUCS
3 O3HAYCHHSIM J/CUGUM, TIO TIEPEHOCUTH AKIIEHT 3 MOTEHI[ialy 0 JKUTTS Ha 3MOTY
VHUKHYTH cMepTi. OZHOYaCHO CHOCTEPITaEMO EKCIUTIKAIlll0, OCKUIbKHA 3HAYCHHS
AHTIIIHCHKOTO JII€CIIOBa [ive PO3TOPHYTO B YKPAiHCHKOMY BapiaHTi 10 MOBHOIIHHOI
dbpa3u 3 eMOIIHHO-eK3UCTCHIIINHUM TIATeKCTOM. Take IMmoegHaHHsS TpaHchopMaliii
Ja€ 3MOTy 30€eperTd JapaMaTU4yHy Hampyry Ta KOHIENTyalbHYy Bary ¢pasu, 1o
€ KJIFOYOBOIO B KOHTEKCTI allbTePHATUBHOI 1CTOPIi, 3alIPOTIOHOBAHO1 B POMaHi.

[Ile omun ¢QparmeHT, SKU PO3KPUBAE OKPEMHUUM acleKT olpasy icmopii
y TBOp1 “Who am I to stand in the doorway to history?” I said [5, c. 405] — Xmo
A makuti, wobu cmosmu 6ina osepeii 6 icmopito? — mosus s [l1,c. 509], MicTUTh
BBy Metadopy the doorway to history, yepe3 sKy mnepenaHo ¢iurocopcbke
HAMOBHEHHsI 00pasy. 3akiaZeHi aBTOpoM ceHcu mepenano MII 3 BUKOpUCTaHHSIM
OYKBAJILHOTO TEpeKJaay, TPAHCHO3MIlli, MOAYJsLIi Ta ekBiBaJieHTHOCTI. OCHOBHA
yacTuHa peueHHst Who am I to stand in the doorway to history? llepekiiasiena maixe
OyKBaJIbHO, 1110 J1a€ 3MOTY 30€pErTH PUTOPUKY CaMO3aNePEUCHHSI Ta TOH PO3yMiB HaJl
MOpPAJILHUM TIPaBOM Ha BTPYYaHHS B ICTOPUYHHM Tporiec. Tum pedeHHs B epeKiaii
HE 3MIHEHO: SK B OPUTIHAII, TaK 1 B yKPaiHCBKOMY BapiaHTI MAaeMO PUTOPUYHE
MUTaJbHE PEYCHHS, MPOTE CHUHTAKCHYHY CTPYKTYpY IMEBHOIO MIPOIO aJanTOBAaHO:
y MO Bukopuctano iHbpiHITUB fo stand, a B MII — miapsiqHe pedeHHs 3 1HIHITHBHOIO
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(b opMoOI0 MiCIs CHOMYYHUKA uy0bU, 10 € TUTIOBOIO CTPYKTYPOIO JJIsl yKPaiHChKOT MOBH.
[{ro 3MiHy MOXXHa TpaKTyBaTH SK TpaMaTHUYHY TPAHCHIO3HIIII0, TOOTO Tepexia Bij
1H(IHITUBHOTO 3BOPOTY /O MIAPSAIHOI KOHCTPYKIIT O€3 3MIHU THUITY PEUEHHS 3arajioM.

Haitznauyniinmm € o6pas the doorway to history, skuii y niepekyiajii moaaHo sK
0sepi 6 icmopiro. 111 metadopa, moBTOproBaHa BIIPOIOBXK TBOPY, GOPMY€E CUMBOJIIYHE
ySBJICHHS MPO TOYKY BXOAY B ICTOpMYHHMHM Xia mofmid. 30epiratoud el ooOpas,
nepexiazay He CHpollye Woro (Harpukiaj, A0 Ha noposi icmopii), a nepeaae moro
€KBIBaJICHTHO Ta 00pa3HoO, 30epirarun SK JIGKCHIHY MeTadopy, Tak 1 pirocodcrke
HABAHTAKCHHA. Y IIHOMY pa3i 3aCTOCOBAHO MOJYJISIIIO Y BUPAXKEHHI MPOCTOPOBOTO
BITHOIIICHHS: aHTJIICHKE in the doorway iepenano sk 6ins 0gepeti, TOOTO BimOymacs
3MiHA PaKypcy il — 3 8cepeduni mouku 6xo0y Ha NO3uyito nepeo Hero, 1O Kparie
BIJINOBIJIA€ JIOTI YKPAiHCHKOTO MPOCTOPOBOTO MHUCIICHHS.

VY niecniBHOMY KOMIOHEHTI [ said — M06usé s 3aCTOCOBAHO TPAHCIIO3MIIIIO, IO
nepeadoavyae 3MiHy OPSIIKY CJIIB BIJMOBIIHO A0 PUTMIKHU Ta CTHJIICTUKHA YKPaiHCHKOTO
TeKCTy. BukopucTanHs apxai3oBaHOi JIEKCEMH MOBUE 3aMICTh HEUTPAILHOTO CKA3a8
(GYHKIIOHYE SIK CTHJIICTUYHA KOMIICHCAIlSl, OCKUIBKA BMOKJIUBIIOE 30€peKeHHs
TOHAJIBHOCTI Ta BHYTPIIIHBOI HAMPYTH BHUCIOBY, IO JIYHAE B KOHTEKCTI MOPAJIBHOI
munemu.  KoMriiekcHe — 3acToCyBaHHST  Takoi — KOMOIHAIli — mepeksialalbKux
TpaHchopmarliil 1a€ 3MOTy TOYHO MepeaTH CMHUCIIOBE W CUMBOJIIYHE HaBAaHTAKECHHS
o0pasy icmopii ik iepexomay, 30eperTu pUTOPUKY CyMHIBY, III0 € XapaKTEPHOIO PUCOIO
OMOBi/1aya ¥ NEHTPAILHUM €JIEMEHTOM BHYTPIIIHBOIO KOH(DIIIKTY.

VYHacniiok aHamizy (QparMeHTiB TEKCTy, $IKl pPENpe3eHTYIOTh 00pa3 icmopii
B pomani «11.22.63», mpocTeKyeMO MOCHIAOBHO BUOYAYBAHMM KOHIIENT I1CTOPIl SIK
¢dimocopchbKkoi, TUIMHHOI Ta BOJHOYAC YNEPTOi CHUIM, SIKa mepeldyBa€e B MOCTIHHOMY
pyci, 3l1aTHa ONMMUPATUCA 3MiHaM, ajie He 3aBXIU € HE3BOPOTHOM. IcTOpid B pomaHi —
e Metadizuuauii PeHomeH, sIKUi MoJIeKy 11 MOBTOPIOE cede (PUTMIUHO, daTalbHO),
MOJEKYIN TapMOHI3YETHCS, CTBOPIOIOUU  OUABONLCHKY  MY3UKY, & TOJIEKYOH
PO3TalyIKYETHCSI, MOB piKa, 110 T€Ye B HOBOMY HampsMKy. KitouoBum y ooy oBi
IIOTO 00pa3y € MUTaHHS 3MOTH 00 HE3MOT'H 3MIHUTH 1CTOPIIO, SIKE O3BYYEHO HE JIHIIIEC
B MIPsIMiid aBTOPCHKIN peduiekcii, a il uepes meTadopHuyHi CTPYKTYPH: 08epi 8 icmopiro,
pixa icmopii, icmopis, 5Ky xmocb 30upacmocs sminumu. Take TOZaHHS TOETHYE
OHTOJIOT1HE Ta €TUKO-(P1710cOPChKE OCMUCTIECHHS 1ICTOPUYIHOTO MTPOIIECY, POOJISTUH LICH
o0pa3 rambOKO IHTEpPIPETATUBHUM. YCi OCOOJMBOCTI 00pa3y icmopii MOMXKIHBO
nepenaTé YKpaiHChKOI0O MOBOIO 32 YMOBH BJajiOTO 3aCTOCYBAaHHS MEpPEKIaAalbKUX
Tpancopmariiii okpemo abo B komruiekci. Y Tabmuil 1 3a 3MEHIIIEHHSIM HaBEJICHO
KUTBKICHUHM aHali3 TpaHchopmMalliif, BAKOPUCTAHUX JJIs1 30epekeHHsT o0pasy icmopii
M1]] 4ac NMepekiiaay 3 aHrIiiChbKoi MOBH YKPAiHCHKOIO.

Tabnus 1 — BukopuctanHs nepekiiaiaibKkux TpanchopMaiiil mijg gac
IepelaBaHHsA KOHIENTY iCmopis

IIpsimi Tpanchopmanii % Henpsimi Tpancopmanii %
BykBanbpHui epexay 14,74% | Tpancno3uist 30,13%
KanbkyBaHHA 0% Moy nauist 19,23%
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JonaBanas 15,38%
ExBiBaseHTHICTD 8,33%
Excnnikarist 5,13%
Bunydenns 3,85%
A nanrrarist 3,21%
Awmrmidikaris 0%
Cermenraris 0%

3riIHO 3 BIICOTKOBUM CIIIBBITHOIIICHHSIM HANOIbIIIE BUKOPUCTAHO TPAHCIIO3HITIIO
(30,13%) Ta momymsiro (19,23%), o 3yMmoBiIeHO TTOTpeOOrO amanTailii pparMeHTiB
Ta 3MiHOIO (OpMHU BHUPAKEHHS B MOBI MEPEKJIaay, a e € OCOOIMBO BAKIWBHUM JIJIS
3a0€3MEeUeHHS] TMPUPOJHOCTI ¥ 3pO3yMUIOCTI TEKCTy. TpaHCHo3uilisi Jae 3MOTy
30€perTu 3MICT y pa3l 3MIHU NOPSAAKY CJIIB YM YACTUH MOBH, @ MOAYJISLIS — 3MIHUTH
MEPCHEKTUBY CIPUUHATTA a00 croci®0 BUPAKEHHS IS BIAMOBIIHOCTI KyJIbTYPHUM
1 MOBHUM KOHTEKCTaM. 3HAa4yHy POJb Biairpanu OykBanbHui nepexnan (14,74%) ta
nonaBanHs (15,38%), 1m0 CBIQYUTH MPO TMpParHEHHS JO TOYHOCTI ¥ MOBHOTH
nepeaaBanus iHpopMarii. Excrimikaris (5,13%) Ta exBiBaneHTHICTSH (8,33%) 3aaisiHO
MEHIIIOI0 MIpOl0, IO MOKE BKa3yBaTH Ha Te, 10 MOTpeda B yTOYHEHH1 abo 3aMiHi
NEBHUX €JIEMEHTIB TEKCTY HE € KJIYOBOIO IMPOOJIEMOI0 IiJ Yac MepeKyiany
MPOAHAJII30BaHUX TEKCTOBUX (PparMeHTIB.

B ymoBax iHTepceMIOTHUHOTO MEPEKIIa Ty, 30KpeMa Iij] yac eKpaHizallii, HOBHICTIO
BTUIMTU Takuil oOpa3 MailXe HEMOXXJIMBO, aJ)K€ 3HAYHY YacTUHY MOro riavuOWHH
c(hopMOBaHO camMe Ha JIEKCUYHOMY PiBHI, 32 JJOIOMOT0I0 METa)OPUUHOTO CUHTAKCUCY,
PUTOPUYHUX CTPYKTYp ¢ a@OpUCTUUHHMX MOOYIOB, SIKI HE MalwTh HOPSIMOro
Bi3yasibHOTO aHajora. I1ig yac ekpanizalli € 3Mora BTUIMTH CTPYKTYpHY U CIOKETHY
CTOpOHU 00pasy icmopii, 30KpemMa CHpoOH ii 3MIHUTH, 1i CIPOTUB, (parMeHTapHY
HUKITIYHICTh, ane (diurocodcbko-MeTagopuuHy TriIuOuHy o0pa3zy Oyle HEeMUHyYe
BTpPA4YeHO, OCKIJIBKH ii MOKIIMBO TIEpEIaTH JIMIlIe MOBHUMHU 3acobamu. Lle minkpecitoe
VHIKQJIbHICTh BEpOALHOTO KOAYy SK HOCIA (PuI10cOdChKOi KOHIENTYalbHOCTI, SKa
B POMaHI1 € OPraHiyHUM CKJITHUKOM 00pa3y.

OpmHak BapTO 3a3HAYUTH, IO 3Mora abo He3Mora 3MIHHMTH iCTOPIIO — 1€ OJUH
3 a0CTpaKTHUX aCTEKTIB 00pa3sy, sIKi MalOTh Bi3yaJIbHUI MOTEHITIaN, TOOTO iX MOKHA
YaCTKOBO IepeAaTH IHTEPCEMIOTHYHO. Y cepiaji 1€ HacaMIlepe] peasli3oBaHO Tak
[2; 3].

1. CroxkeTHa AMHAMiIKa Ta CTPYKTypa: JAMHAMIYHA Bi3yalli3allisi MOBTOPIOBAHMX
HEBJAJIMX CIPOO 3MIHUTH X1J1 TTOIH.

2. MoHTa)xHI Mapajeii/MOHTaX ONOpYy: KOJU Iepod 3MIHIOE IOCh Y MUHYJIOMY,
a BCE «IOBEPTAETHCS HA3a», TO 1€ MTOKA3aHO Yepe3 MOHTAX, TOBTOPEHHS (DparMeHTiB,
AK1 HIOM aHyJIIOIOTh 3MIHY.

3. Bi3yanbHi Ta 3ByKOBI MapKepu CHOPOTHBY: PUTMIUHI 3aBajy, aBapii, 3BYKOBI
CIIOTBOPEHHS — 1€ BCE MaTepiami3allis MeTadi3uaHOTO OMOpPYy ICTOPIi.
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4. BizyanpHi 00pa3u CHIIM/TIEPEIIKOAN: PYWHYBaHHS MPOCTOPY Yepe3 3aHaITO
CWJIbHE BTPY4YaHHSI TOJIOBHOTO IMEPCOHAXKa, TUIO, SIKE pearye Ha 4acoBl 3MIILEHHS
(HOCOBI KpOBOTEY1, HEMMPUTOMHICTH TOIIIO).

Onnak € icToTHE OOMEXeHHs, 00 Maibbke HEMOXJIMBO TIepeJaTH MOBHO-
bitocodCchbKU MIATEKCT, BJIACTUBUNA POMAHHOMY BHKJIAAy: PUTOPHYHI 3alUTaHHS,
pediekcii, oOpaszHi ppa3u Ha KITANT icmopis 8i0XapKyemvcs 30icamu — JEKCUIHO
HAaCUYEH1 KOHIICTITH, K1 HE MalOTh MIPSIMOTO BI3yaJbHOTO AHAJIOTY; BI3yaJIbHUN KO HE
Ja€ 3MOTH BI1ITBOPUTH BCl PiBHI Oarato3Ha4HOCTI, HAMIPHUKIA/, IPOHIIO YA TOCTUYHY
aJICTOPUYHICTH B OMHKCI 1CTOPIT SIK Cy0’€KTa 3 BOJICIO YK HaMipoM. SIKIIO 3BepHYTHUCS
70 BepOAJbHOTO CKJIAaJHMKA, TO JIGKCUYHY OIMHHMIIO icmopis B3arail Maixe He
3raJlaHo B €KpaHi3allii, BOHa MOCTa€ JUIIEC B KUTBKOX PEIUTiKax, y OUIBIIOCTI 3 SIKUX
HasiBHA IMIUTIUTHO (KOJIU MAETHCA MPO 11 MOTEHIINHI 3MmiHuy) O€3 MPSIMOTO 3ralyBaHHS.

1. You think Vietnam unfolded exactly as it should have, that recent American
history was just hunky-dory? — Tu oymacw, nodii'y B emunami pozeopmanucs came max
5K NOMPiOHO, A Y HOBIMHIU AMEPUKAHCHKIl ICmOopii yce tioe K caloM 3maujeHe?

2. You don’t know what it’s gonna change! — Tu ne 3nHaew, AKi 3MiHU Ye MOdxce
cnposokyeamu!

3. Don’t you want to do any fucking thing that matters? — Xiba ne xouew 3pooumu
Xou wocs, Kypea, sHauywe?

4. And what did it say? That he was gonna do something to change the world? —
1Ipo wo 6 nvomy tiunoca? Lo 6in 30upaemocs 3miHumu icmopiio?

OT1Ke, acmeKT 3MIHHOCTI @00 HE3MIHHOCTI icmopii K KJI0YOBa YaCTUHA o0pazy
B POMaH1 4aCTKOBO BIATBOPEHMI Y Mpoleci 1HTEepceMIOTHUHOTo mnepekiany. [Ipore
$110COPCHKO-PUTOPUYHUNA TUIACT IILOTO 00pa3y, L0 IPYHTYEThCS HA JIEKCUMYHHUX
3aco0ax, PUTOPUYHUX 3AMUTAHHIX, CTHIIICTUYHO MapKoBaHUX (paszax, y OUIbLIOCTI
BUMAJKIB pPEIyKoBaHO abo CHOpOIIeHO, aJke KIHOTEKCT HE Ma€ Y CBOEMY
PO3MOPSIKEHHI THCTPYMEHTIB BepOasibHOI 0araTo3HayHOCTI B TOMY CaMoOMy 0O0Cs3i,
mo ¥ miteparypauii TBip. VY cepiam «11.22.63» o0pa3 icmopii 3Ha4HOIO MIpOIO
PEAYKOBAHO MOPIBHSIHO 3 POMAHOM: BiH 1o30aBiieHu# (i0codhcbko-MeTapopruyHOro
HaroBHeHHs. Peruniku Ha kmrant You don't know what it's gonna change! abo He was
gonna do something to change the world nepenaroth aunie QyHKIIHHUN acIIeKT iCTOpii
K 00’ €KTa MOTEHIINHOT 3MIHU, TPOTE HE PO3KPHUBAIOTH ii SIK ABTOHOMHY, TJIMHHY YH
MeTadi3nyHy Cuily, 10 aKTUBHO YMHUTH CIIPOTHB, K y poMaHi. X04 (¢pa3u Ha KIITAIT
Don’t you want to do any fucking thing that matters? abo 3ragka npo B’eTHam
1 Ha0IMKAIOTh  ICTOPIIO 10 OCOOMCTOI  BIJAMOBIAANIBHOCTI Teposi, ajieé BOHHU
KOMIIEHCYIOTh 00pa3 JIUIIIe YaCTKOBO: 30€peKEHO MOTHUB iCTOPII SIK MOJISI MOPATBLHOTO
BHOOpPY, OJTHAK BTPAYEHO ii OaraTopiBHEBY OOpa3HICTh, MPEACTABICHY Y TBOPI Yepes
Meraopu pikd, IBepel, My3HKH TOIIO. YHACHIJOK LBOrO cepiajl yTUIIOE JIHIIE
MOBEPXHEBUI BUMIp 00pa3y 1CTOPIi, aKIIEHTYIOUM Ha JIIEBOCTI Ta HACIIKAX 3MiH, ajie
HE Ha 11 BHYTPIIIHIA IPUPO/II.
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®LIOCO®CHLKI ACIEKTH LIU®POBI3ALIIT
CYUYACHOT'O OCBITHBOTI'O ITPOCTOPY MIJ]
BILIMBOM TEXHOJIOTTI IITYYHOT'O IHTEJEKTY

Tyxraposa Tersina,

METOJIMCT HaBYaJIbHO-METOINYHOI Jaboparopii
JHACTAHIIMHUX TEXHOJIOTIH B OCBITI,
KomMyHnansHUI 3aKi1a]] BUIIOT OCBITH
«/IHimpoBCchKa akaeMis HerepepBHOT OCBITH
JIHITTpOTIe TPOBCHKOI 00J1aCHOT paTn

M. JHinpo, Ykpaina

JoBraas Cepriii,

KaHauaAaT G110coPChKUX HAYK, JOILICHT,
JOLIEHT KadeapH yIpaBiIiHHSI
1H(OpMAaLITHO-OCBITHIMU POEKTAMH,
KomyHanpHUI 3aKi1a BUIIOT OCBITH
«JIHIMpOBCHKa aKajeMisi HErepEePBHOI OCBITH
JIHITTPOIIETPOBCHKOI 00JIACHOT pajin

M. JIninpo, Ykpaina

[{udporizaris € kKepOBaHUM COI1aJIbHO-TEXHOJIOTTYHUM MPOIIECOM, 1HIIIIHOBAaHUM
Ta PEryJbOBaHUM JIIOAMHOIO Yepe3 JIepKaBHY IMOJITHKY, €KOHOMIYHI MEXaHI3MU i
HAyKOBO-TEXHIYHY AISUIbHICTh. BomHOUAC CTPIMKHIA PO3BUTOK LU(PPOBUX TEXHOJIOTIH 1
ABTOHOMHUX aJITOPUTMIYHUX CUCTEM 3yMOBIIIO€ YACTKOBY BTPATy MOBHOTO KOHTPOIIIO
HaJl TEMIIAMU Ta HACJI1IKaMU I[bOTO MPOIIECY.

3 ogHOTO OOKY, MOKHA CTBEPKYBATH, L0 JIFOAMHA KEpY€ HU(PPOBI3ALIEI0 OCKIIBKU
caMe Joau (MporpamicTv, 1HXEHEPH, HAyKOBLI) CTBOPIOIOTH Cy4acHI TEXHOJIOTII:
pPO3pOOIISIIOTh AITOPUTMM IITYYHOTO I1HTENEKTy Ta 1udposi miargopmu. Takox
nepxkaBa (opMmye MONITUKY HU@poBizalii, a Ol3HEC BU3HAYAE HAMPSIM PO3BUTKY
TEXHOJIOT1i IITYYHOTO I1HTEIEKTY. 3 1HIIOrO, ChOTONHI ICHY€ psia (akTopiB, sKi
YCKJIQJHIOIOTh MOBHHM KOHTPOJb HAJ IIBUJKUM TEMIIOM pO3BUTKY Cy4YaCHUX
TEXHOJIOT1/, a CaM€ €KOHOMIYHA KOHKYPEHITis MIXK JIep>KaBaMu Ta HEKOHTPOJIHOBAHHIMA
BIUTMB IMOOANLHUX Kopropalliid. BinmosinHo mudposizallis MocTae sk Mporec, siKkui
KOHTPOJIIOETBCS, ajleé PO3BUBAETHCS OyXe IIBHIKO 1 HemepenadauyBaHO. Y LbOMY
KOHTEKCTI MPUHIMIIOBOrO 3HAYeHHS HaOyBa€ MUTAHHS: YW 3aJUIIAETHCS JIIOAMHA
ABTOHOMHUM CY0’€KTOM LHM(PPOBUX MEPETBOPEHb, YU TIOCTYIOBO B110YBA€THCS
3MIIIEHHS Cy0’ €KTHOCTI B 01K aJITOPUTMIYHUX CUCTEM?

CkuiaiHicTh TpOOJIeMH TOJISATAE B TOMY, IO LIM(PPOBI TEXHOJIOT11, 30KpeMa CUCTEMHU
IITYYHOTO IHTEJIEKTY, BOIHOYAC € MPOAYKTOM JIFOACHKOI AISITbHOCTI i YNHHUKOM, SIKHI
aKTUBHO (POPMYE JIFOJICHKY MOBEAIHKY, CIIOCOOM MHUCJICHHS Ta COLIaIbHI MPAKTHUKH.
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Takum yMHOM, BHHHMKA€ MapajoOKC: JIOIWHA CTBOPIOE LU(POBY pealbHICTh, ajie I
peabHICTh MOYMHAE CTPYKTYPYBaTH camy JIIOAUHY.

CyuacHi npo6iemu 1udpoBizallii CyCHiIbCTBa Mijl BILIMBOM TEXHOJIOTI] IITy4YHOTO
1HTEJIEKTY MOJISITal0Th HE JIUIIE Y BCTAHOBIIEHHI (DaKTy KOHTPOJIIO UM MOTO BTPATH, &'y
3’sICYBaHH1 TOTO, SIK 3MIHIOETHCA caMma (popMa KOHTPOJIIO: Bij MPSMOTO yIPaBIiHHS —
710 JIEJIETOBAaHOTO, aJITOPUTMIYHO OTIOCEPEIKOBAHOTO Ta HOPMATUBHO PETYILOBAHOTO.

[IpoGnema OACHKOTO KOHTPOJIIO HaJ IUGPOBI3aAl€l0, 30KpeMa BIPOBAIKEHHS
IITYYHOTO 1HTEJNEKTY B OCBITI, MOTpeOye BHUXOAY 3a MEXI CyTO TEXHOJIOTTYHOTO
MiIXO0y Ta MOXke OyTH OCMHUCIICHA Yepe3 HU3KY BIUTMBOBUX (D1T0CO(PCHKUX KOHIISTIIIIH.

Y mpaui Mapriu laiinerrep «[lutanss mpo TEXHIKY» TEXHOJIOT1A PO3IISAAE€THCS HE
MIPOCTO SIK IHCTPYMEHT, a SIK CTIOCIO «ITOCTABIICHHSY, 110 BU3HAYAE, SKUM YHHOM CBIT
BIIKpUBa€ThCs JoAuHI [4]. B naHoMy KOHTEKCTI HU(pOBI3allisl IMOCTAa€E HE 5K
HEUTpaJIbHUI MPOILIEC, KEPOBAHUM JIIOUHOIO, a K (hopMa opraHizailli peajibHOCTI, 1110
3a/1a€ paMKA MUCIEHHS U AisutbHOCTI. OTKe, MUTAHHS TOJIATAE HE JIUIIE B TOMY, Yd
Kepye JIIOAMHA TEXHOJIOT1SIMU, a i y TOMY, Ui He (hOpMYy€ TEXHOJIOT1YHA PAI[IOHAJIbHICTh
caM TOPHU30HT JIFOJICBKOTO MHCJICHHS. 3T1IHO I11€i KOHIIEMIli 3aCTOCYBaHHS CHCTEM
IITYYHOTO 1HTEJIEKTY B OCBITI — BIJ] aJaNTUBHUX IUIATGHOPM 0 aBTOMATH30BAaHOTO
OIL[IHIOBAHHSI — PO3MISIAETHCS HE K HEUTpaJlbHUM IHCTPYMEHTANIbHHUM akT. BoHO
dbopMye HOBY JIOTIKY OCBITHBOI B3a€MOli, y SAKId 3HAHHS CTPYKTYPY€EThCA Yepe3
aJIrOpUTMIYHI MOJEJNI, a HaBYaJIbHUU Tpoliec — uepe3 nudposi cueHapii. Takum
YUHOM, IITY9YHUH 1HTEJICKT TOYNHAE BU3HAYATH HE JIUIIE CITIOCOOM TIepeIaBaHHs 3HAHb,
a i caM popMar negaroriyHoi parioHaaIbHOCTI.

Konueniiss Bnaau-3HaHHs, po3poOineHa Mimens Dyko, T03BOJISIE PO3MISAATH
nr(dpoBI3aIiIo K HOBY (OPMY PO3MOIIIEHOT BlIa . AJTOPUTMIYHI CUCTEMU 300py Ta
aHajizy JaHuX (YyHKIIOHYIOTH SIK IHCTPYMEHTH HOpMaJi3ailii, MOHITOPUHTY Ta
peryisiii MoBeAIHKU. Y IIbOMY CEHC1 HU(POBI3allisl HE JIUILE KEPYETHCS JTIOAUHOIO, a
i cTae MmexaHi3MoM (opMyBaHHS «KepoBaHUX cy0’e€kTiB» [1]. OcoO0nMMBO 11€ aKTyaabHO
B OCBITHBOMY CEPEIOBHUIII, ¢ HMUPPOBI TIaTGOpMU MOXYTh 3a7aBaTH CTaHIAPTH
YCITIIIHOCTI, OIIHIOBAHHS Ta aKaJIeMIYHOI MOBEMIHKU. 3 TIO3UIIi1 1aHOi Teopii mHudpoBi
OCBITHI TUTATGOPMHU PO3MISAAIOTECA K MeXaHi3Mu  Mikpoperyismii. Cucremu
aHAJIITUKX HaBYAJIbHUX JaHUX, PEHTHHTH, aBTOMATHYHI PEKOMEHJallli CTBOPIOIOTH
HOBI (DOPMH KOHTPOJIO Ta HOpMaTi3allli akaJeMiuHOl MOBEMIHKU. Y I[bOMY BHMIpi
ITYYHUN 1HTEJEKT BUCTYIMA€ HE JHIIE JOMOMDKHUM 3aCO00M, a 1HCTPYMEHTOM
(hopMyBaHHSI «KEPOBAHOTO OCBITHBOTO Cy0’€KTa», IMOBEIIHKA SIKOTO KOPHUTYETHCS
Yyepes allfOPUTMIYHI TOKAa3HUKHU €(heKTUBHOCTI.

TexXHOIOT1YHUN JETEePMiHI3M BUXOAMTD 13 MPUITYIIEHHS, 1110 PO3BUTOK TEXHOJOT1H
Ma€ BJIACHY BHYTPINIHIO JIOTIKY Ta BHU3HA4Ya€ COIIAJIbHI 3MIHU. 3 i€l TMO3MIIl
udpoBizailis po3mIAIAE€THCS K MPOIIEC, 10 PO3TOPTAETHCS HE3AIEKHO BiJl OKPEMUX
IHAUBITyaJIbHUX PILIEHb, a CYCIIJIBCTBO BUMYILICHE aIallTyBaTUCS O TEXHOJIOTTYHUX
tpancdopwmariiit [3]. Taka mepcrekTrBa npobaeMaTu3ye Te3y Mpo MOBHUN JIFOICHKHIMA
KOHTPOJIb, /K€ HABITh 32 HABHOCTI PETYIATOPHUX MEXaHI3MIB JWHAMIKa 1HHOBAIlIN
4acTO BHIEpEPKAE €TUYHI Ta MPaBOBI paMKH. 3T1IHO 3 MIJXOJAOM TEXHOJOTIYHOTO
JETEPMIHI3MY, BIPOBAKEHHS INTYyYHOTO I1HTEJIEKTY MOXKE pPO3TIISIATUCS SIK eTarl
HEeMUHY4Y0i TpaHchopmaiii OcBITHROI cucTeMu. OCBITHI 1HCTUTYIII 3MyIIeH1
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aJanTyBaTUCS 10 HOBOI MU(POBOI JIOTIKH, IO BH3HAYa€ TEMN HaB4YaHHS, (popmar
B3a€MO/I11 Ta KpUTEPIi OLIHIOBAHHS. Y TaKiil MepCreKTHBI MUTaHHS KOHTPOJIIO Ha0yBae
napajoKCabHOTO XapaKTepy: HAaBITh 32 YMOB HOPMaTUBHOTO PETYIIOBaHHS 1HHOBAIIIH,
JUHAMIKa PO3BUTKY aJITOPUTMIYHMX CHUCTEM YacTO BHUIIEPEIKAE TIEAaroriyHy
pedrekciro.

Y Mexax moctrymadizMmy (Hanpukiaa, y npausx Jlonna [apaseil) migmaerbcs
CYMHIBY JKOPCTKE pO3MEXKYBaHHS MK JIIONMHOK 1 TexHojoriew. JlronuHa
O3 AAETHCS K TIOPUIHA 1ICTOTA, IHTErpOBaHa y TexHocepeaoBuine [2]. 3 miel Toukn
30py UG POBI3allisl HE € 30BHIMIHIM IIPOIIECOM, SIKUM JIFOIMHA Kepye abo HE Kepye, —
BOHA € CEpENOBHINEM CITIBICHYBaHHS JIIOACBKOTO ¥ TEXHOJNOTIYHOTO. TyT
MiIKPECTIOETbCA TIOPUIHUN XapakTep Cy4yacHOi cy0’ €kTHOCTi. B  ocBiTHbOMY
CEepeloBHUIIl 1€ O3HAayae, 10 NPOLEC HABYAHHA JeAail Ouiblie BiAOYBa€eThCS Y
B3a€EMOJIIi «JIIOAMHA — aJTrOpUTM». 3A100yBad OCBITH 1 BUKJIaAa4 (PYHKIIOHYIOTH Y
u(POBOMY CEPEIOBHIIL, /I¢ PIIICHHS YaCTKOBO JENETrYIOThCS CHCTEMaM IITYYHOTO
iHTeNeKTy. BinnoBigHo, mpobieMa Monisrae He JHIIe y BTparTi 4d 30epeskeHHI
KOHTPOJIIO, a Y 3MiH1 aHTPOIOJIOTIYHOTO CTaTyCy YYaCHHUKIB OCBITHBOTO MPOIIECY.

OTxe, y CBITJI 3a3HAUEHUX KOHIEMIINA [MU(POBI3allisd MOCTAE K OararToBUMIPHUMN
(dheHoMeH, a BITPOBAKEHHS IIITYYHOTO THTEJIEKTY B OCBITHIO c(hepy HE MOXKHA 3BOJIUTH
0 THUTaHHS CYTO TEXHIYHOI €(EeKTHUBHOCTI, OCKUIbKM 3ayilla€ pi3HI aCHeKTH:
TpaHcdopmarlito nearoriyHoi pamioHaJIbHOCTI; 3MIHY MEXaH13MiB BJIaJId il KOHTPOJIIO;
MEPEOCMUCIICHHS. POJI BUKJIAJaya; JIE€JEryBaHHS YAaCTUHHU KOTHITUBHUX (DYHKIIN
ANTOPUTMIYHUM CHCTEMAaM.

[udposizamiss He Moxe OyTH OJHO3HAYHO IHTEPHPETOBAHA aHI SIK TOBHICTIO
KEepOBaHWH JIFOJMHOIO MPOIIEC, aH1 SIK aBTOHOMHA TeXHOJIOoT1uHa cuiia. KimouoBoto crae
He mpobJieMa BTpaTH KOHTPOJTIO SIK TAKOTO, a Ipo0siemMa BiIMOBIIAIbBHOCTI 32 HACTI KU
JIeJIeryBaHHs YaCTUHU pIIIEHb HUPPOBUM CUCTEMaM. A B OCBITHBOMY IOJII JTOLIIBHO
pO3MIAJaTH TUTAaHHS — YW 37aTHA JIIOAMHA TIOBHOIO MIpOI0 KOHTPOJIOBATH
BIPOBAHKCHHS IIU(PPOBUX TEXHOJIOTIH Ta MITyYHOTO 1HTEJIEKTY B OCBITHIH MpoIiec, 4u
Il TEXHOJIOT1i TPaHCHOPMYIOTh caMy TPHUPOAY TMEAAroriuHOl MISIBHOCTI HE3aJIEKHO
B1JT JIFOJICHKUX HaMIpiB?

Bume okpecneni ¢imocodchKi MIAXOAW 3aCBIAYYIOTh, IO BIPOBAKCHHS
IITYYHOTO 1HTEJIEKTY B OCBITI € HE JIMIIIE TEXHOJIOTIYHOI 1HHOBAIII€I0, & TNIMOWHHOIO
TpaHc(opmarliero CTPYKTypH OCBITHBOI B3aeMOjii, Cy0’€KTHOCTI Ta MEXaHI3MIB
koHTponto. IlITyyHuil 1iHTENEeKT ™OCTae BOAHOYAC I1HCTPYMEHTOM ONTHUMI3allii
HaBYAJIBHOTO MPOLIECY 1 YUHHUKOM 3MIHU MEAArorivyHoi pamioHaibHocTl. Came ToMy y
MOJANBIINX HAYKOBUX JOCHIIKCHHAX PpO3MISAY MOTpedye KOHKpEeTH3allis IHX
TEOPETUYHHUX TOJIOKEHb Yepe3 aHali3 MPaKTUYHUX MepeBar 1 NOTEHLUIMHUX PU3HKIB
BukopucTtanHs LI B ocBITHROMY cepenoBHIIi, 1110 TO3BOJIUIO O KOMITJIEKCHO OLIIHUTH
HOTO BIJTMB Ha Cy4acHY CHCTEMY OCBITH.
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Abstract. The problem of divorce after abusive relationships is considered as a
complex psychological process requiring deep personal transformation. The text
reveals the key mechanisms of abuse, its impact on self-esteem, emotional background,
and the system of cognitive attitudes. Particular emphasis is placed on the
psychological consequences of the breakup, including depressive states, anxiety,
identity crisis, and manifestations of traumatic attachment. Mechanisms of recovery,
the phenomenon of post-traumatic growth, and modern approaches to providing
psychological assistance are also presented. It is emphasized that the termination of
destructive interaction does not lead to automatic healing but involves complex internal
work and the involvement of professional support.

Keywords: abusive relationships, psychological violence, divorce, post-
traumatic reactions, personality recovery, psychological assistance.

The topic of abusive relationships has been regularly raised in scientific and
public discussions in recent years. However, despite the growing attention to the
problem of violence, the issue of the individual’s condition after the breakup of such
relationships remains insufficiently studied. Divorce under such circumstances acts not
only as a legal act but also as a serious psychological turning point that initiates a
complex process of internal recovery.

Prolonged exposure to emotional or physical pressure leads to the gradual
destruction of self-esteem, distortion of the perception of reality, and the consolidation
of stable traumatic reactions. Even after complete termination of contact with the
aggressor, the consequences of the experienced situation continue to determine a
person’s emotional state, behavior, and belief system.

The relevance of the topic is determined by the need for a deeper understanding
of the nature of the psychological consequences of divorce after abuse and the search
for reliable paths of rehabilitation. The aim of the work is to analyze the reactions that
arise after the termination of destructive relationships, as well as to study the
mechanisms that contribute to the restoration of internal stability and personal integrity.
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Theoretical analysis of abusive relationships. In psychology, abusive
relationships are not simply quarrels or a difficult character of one of the partners. It is
a system in which one person constantly suppresses another in order to gain full power
over them. The main difference between abuse and a normal conflict is its
repetitiveness. In an ordinary quarrel people argue as equals, whereas in abuse one
person is always on top, while the other remains in the position of a victim.

Scientists distinguish between the scientific understanding of violence and the
way it is discussed in everyday life. In reality, abuse is a long process. It includes not
only shouting but also more subtle elements: devaluation (when your achievements are
mocked), gaslighting (when you are made to believe that you imagined everything and
are «going crazy»), and strict control. All of this is aimed at making a person stop
believing in themselves and become unable to communicate with others without the
partner’s permission.

The central part of the problem is the violation of personal boundaries.
Boundaries are our sense of «self», our right to our own feelings, secrets, and personal
space. An abuser constantly crosses these boundaries. They may check your phone,
dictate whom you should be friends with, or criticize your feelings. Over time, a person
in such relationships begins to feel that their «self» dissolves and that their life
completely belongs to another person. Often people in such relationships do not
immediately understand what is happening. In everyday life we are used to justifying
a partner’s aggression by fatigue or a «difficult childhood». Because of this, scientific
terms are often confused with everyday expressions [1]. But science emphasizes that
abuse is dangerous precisely because it accumulates drop by drop. Every small remark
or prohibition forms one large trauma that destroys the psyche.

In addition to open anger, abusers use subtle tactics. For example, «emotional
swings»: today a partner gives flowers and swears love, and tomorrow coldly ignores
or humiliates. This creates a trap of dependency that is very difficult to escape. A
person begins to feel helpless, as if they can no longer take responsibility for their own
life.

Abuse is not a random outburst of emotion but a structured system that breaks a
person’s basic need for safety. It changes how the victim sees the world and themselves.
Understanding how these mechanisms work is the first and most important step toward
beginning the path to recovery.

Psychological aspects of abusive relationships

The destructive influence of abusive relationships represents a complex process
that leads to systemic disturbances in the human psyche. This influence affects not only
the emotional state but also cognitive functions and fundamentally changes the nature
of a person’s social interaction. One of the central factors here is psychological
violence—a special form of pressure manifested through total control, suppression of
will, and systematic devaluation of the partner. The goal of such behavior by the
aggressor is complete domination and the destruction of the victim’s self-esteem.

At the level of psychological processing of traumatic events, such influences
leave a deep imprint. Studies confirm that psychological abuse in close relationships
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often leads to more severe forms of emotional maladjustment than even physical
intervention. This is manifested in pronounced symptoms of post-traumatic stress
disorder (PTSD) and serious difficulties with emotional regulation. Thus,
psychological pressure should be considered not as a secondary element but as an
independent and extremely dangerous form of traumatization with a long-term
character [2].

Another important aspect concerns persistent mental health disturbances that
remain in victims even after leaving destructive relationships. Large-scale scientific
works devoted to studying the specific consequences of intimate partner violence show
a clear pattern. Tactics such as social isolation and strict restriction of freedom are
direct predictors of the development of deep depression and chronic anxiety.

It i1s noteworthy that the negative effect persists even in cases where the
subjective sense of life satisfaction seems stable. This indicates that the psychological
impact of abuse penetrates deep personality structures, undermining internal stability
and mechanisms of self-regulation. As a result, individuals continue to face
psychosocial difficulties and adaptation problems long after the breakup with the
aggressor [3].

Summarizing the research findings, it can be concluded that psychological abuse
cannot be considered less significant compared to physical or sexual violence. It forms
a persistent psychological trauma that disrupts a person’s basic abilities to manage their
emotions. Systematic pressure from a partner leads to the development of chronic
disorders and significantly complicates the process of social rehabilitation.
Understanding these mechanisms is critically important for developing effective
programs of assistance for people who have experienced such traumatic experiences.

Psychological consequences of divorce after abuse

The dissolution of marriage preceded by systematic experiences of violence in
partner relationships represents not merely a legal act but a profound psychological
transformation accompanied by serious disturbances in mental functioning. Empirical
data convincingly demonstrate that individuals who have experienced intimate partner
violence show critically high levels of depressive states and anxiety disorders.
Compared with people whose divorce occurred without the factor of abuse, this group
of victims faces a total decrease in life satisfaction. Studies involving women exposed
to psychological, physical, and sexual pressure reveal a stable correlation between the
severity of experienced violence and the depth of emotional deterioration after the
breakup [4].

One of'the central consequences of prolonged abuse is the formation of a specific
depressive profile. Victims experience not simply a depressed mood but deep
anhedonia, expressed in a complete loss of interest in social and professional activities.
A state of chronic fatigue and mental emptiness often becomes a background condition
that prevents full reintegration into society even long after the divorce. Psychological
abuse, especially in forms of isolation and strict control, lays the foundation for
pathological anxiety. This manifests as constant anticipation of danger, hypervigilance,
and the inability to adequately regulate emotions.
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Anxiety after experienced violence often shifts into the somatic sphere. Victims
complain of heart rhythm disturbances, insomnia, and muscle tension, which are
physiological responses to prolonged stress. At the cognitive level, anxiety is fueled by
catastrophic thinking. A person begins to perceive any new acquaintance or social
contact as a potential source of threat, which creates a vicious cycle of avoidant
behavior. Such a response model severely limits opportunities for self-recovery and
increases the risks of developing secondary psychological pathologies.

Divorce after destructive relationships inevitably leads to a profound identity
crisis. Years of devaluation from the aggressor destroy basic self-trust. Victims often
encounter the phenomenon of loss of autonomy, when making even the simplest
everyday decisions causes panic attacks or doubts. A decrease in confidence in one’s
own competence affects all areas of life, from career to parenting.

In interpersonal terms, this manifests in increased caution and suspicion. Victims
subconsciously strive for social isolation, perceiving loneliness as the only reliable way
to ensure their safety. However, such a strategy only aggravates feelings of alienation
and leads to a further decrease in quality of life. Cognitive schemas formed under
conditions of violence force a person to interpret neutral social signals as hostile, which
makes the process of building new healthy connections extremely difficult.

An important aspect is the deformation of cognitive processes responsible for
interpreting reality. After divorce, victims retain patterns of defensive thinking. The
brain, accustomed to operating in survival mode, continues to generate danger
scenarios even in a safe environment. This phenomenon of threat generalization
prevents the restoration of psychological flexibility and interferes with adaptation to
new life circumstances.

The overall level of well-being after such experiences remains low for a long
time. Difficulties in achieving personal goals and the inability to find joy in everyday
life confirm that rehabilitation must be comprehensive [5]. It is necessary not simply
to eliminate symptoms of anxiety but to conduct deep work on reconstructing self-
esteem and integrating traumatic experience into the structure of personality. Only
through awareness and processing of the mechanisms of abuse is it possible to restore
adaptive behavior patterns and return to full social functioning.

Post-traumatic reactions

Divorce after abusive relationships represents a complex, multi-layered
psychotraumatic process that determines deep deformation of the cognitive, emotional,
and behavioral spheres of personality, going far beyond the framework of a formal
legal act. Within clinical psychology and victimology, it is extremely important to
emphasize that the termination of marital obligations is not synonymous with the
completion of the internal psychological connection with traumatic experience, since
internalized mechanisms of violence continue to exert a destructive influence on the
subject’s self-perception, destroying the basic sense of safety and fundamental trust in
the social world. Cases complicated by the sexualized component of abuse are of
particular scientific and therapeutic significance, as such experience leads to a total
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deformation of personal boundaries and a deep violation of the sense of bodily
autonomy [6].

This form of traumatization is characterized by the fact that violence deprives
the individual of the right to the inviolability of the physical «self», turning the body
into an object of external suppression and control. Traumatization in this context is
fixed not only at the level of cognitive schemes and mental representations but is also
consolidated in the form of stable physiological patterns, somatic reactions, and
affective states that are difficult to control voluntarily. The post-traumatic period is
characterized by the manifestation of a complex of reactions typical for C-PTSD
(complex post-traumatic stress disorder), including intrusions, cognitive avoidance,
and hyperreactivity of the autonomic nervous system [7]. The psyche of the individual,
being in a state of permanent readiness for threat, blocks the possibility of relaxation
and restoration of emotional homeostasis, creating a closed cycle of revictimization in
which the internal «aggressor» continues to function even in the absence of external
pressure. Thus, the rehabilitation process requires a systemic approach aimed at
integrating traumatic experience, restoring the integrity of self-consciousness, and
deconstructing pathological defense mechanisms formed under conditions of
prolonged psycho-emotional suppression.

Traumatic attachment. Divorce after relationships in which violence was present
is not simply the end of a marriage but the beginning of a long path of psychological
recovery. The experience of living with an abuser, especially if it included sexualized
pressure, deeply traumatizes the personality. Unlike accidental stress, such violence
lasts for years, gradually destroying a person’s internal supports. Even when the
relationship is legally terminated, the psychological connection with the past often
remains, continuing to influence the victim’s life. One of the main consequences
becomes the loss of faith in oneself. In an abusive environment, a person becomes
accustomed to the idea that their value is insignificant and that control over their own
life has been lost. A condition is formed in which the person ceases to feel like the
owner of their own fate and begins to doubt their ability to make independent decisions.
A painful internal conflict arises: on the one hand, there is a desire for freedom, and on
the other hand, there is fear of living without someone else’s instructions.

At the level of perception of the world, serious shifts also occur. Traumatic
experience forces a person to constantly expect a blow. This manifests in increased
suspicion: even the good intentions of others may seem suspicious, and ordinary
situations may appear dangerous. Such distortions in thinking prevent a person from
adapting to normal life after divorce and building new relationships, as trust in people
becomes almost completely destroyed. The emotional state after such a divorce
resembles a swing. A person may feel either complete emptiness and emotional
numbness or, on the contrary, acute anxiety triggered by any minor event. Added to
this is a deep sense of shame that prevents seeking help. In relationships with people
this manifests through contradictory behavior: a person desperately needs support and
closeness but at the same time panically fears them, expecting a repetition of pain.
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Scientific data confirm that the harm caused by sexualized violence in
relationships affects all levels of life: emotions, thoughts, and behavior [8]. That is why
divorce alone does not bring instant healing. To return to a fulfilling life, deep work on
restoring self-esteem and processing painful memories is necessary. The main goal
here is not simply to forget the past, but to learn again to feel like an independent and
valuable person.

Personality recovery. Recovering from a divorce that occurred in the context of
abusive relationships means not simply getting rid of the emotional burden of the
breakup. It is a deep reconstruction of the personality disrupted by prolonged
psychological pressure. Abuse undermines the fundamental structures of self-
perception, creates distorted ideas about oneself, and nullifies the sense of control over
one’s life. The end of the relationship provokes a process of redefining oneself as an
independent and integral being.

Recent studies indicate that divorce, in addition to stress, may also lead to
positive personal changes. A study devoted to post-traumatic growth after divorce
noted that some individuals report increased levels of internal maturity, strengthened
independence, and a reassessment of their life values [9]. Post-traumatic growth affects
several key aspects: it contributes to deeper self-knowledge, strengthens resilience to
stressful situations, leads to the formation of new life orientations, and increases
subjective well-being. Therefore, the crisis generated by divorce after experienced
violence may become an important moment contributing to the creation of a more
integral and conscious identity.

Personality recovery implies the gradual return of the sense of subjectivity. In
conditions of abuse, a person often loses the feeling of personal effectiveness and the
ability to influence events. After the breakup, the restoration of an internal locus of
control becomes key. This includes making decisions without external pressure,
forming an independent position, and developing self-regulation skills. An important
stage is the processing of traumatic experience not as evidence of personal weakness
but as confirmation of the ability to survive and adapt.

A separate significance lies in restoring the integrity of the Self. Traumatic
experience often leads to fragmentation of identity when the past is perceived as an
isolated and painful episode not integrated into the life story. Psychological recovery
involves including traumatic experience into the personal narrative without the
dominance of feelings of shame or helplessness. Research in the field of psychological
rehabilitation after trauma emphasizes that personality recovery is associated with the
formation of new cognitive schemes in which trauma no longer determines self-esteem
and life expectations [10].

In addition, personality recovery includes the transformation of interpersonal
attitudes. After abuse, a person may experience distrust, avoidance of emotional
intimacy, or increased vigilance. Psychological adaptation involves forming new
interaction models based on equality and respect for boundaries. This contributes to
restoring the ability to build healthy relationships and strengthening social identity.

Thus, personality recovery after divorce in the context of abuse represents a
process of personal reconstruction. It includes the development of post-traumatic

195



PSYCHOLOGY
MODERN DIGITAL TECHNOLOGIES IN SCIENCE AND EDUCATION: FROM CREATION
TO EXPLOITATION

growth, integration of traumatic experience, restoration of autonomy, and the
formation of new adaptive strategies. This process is not linear; however, with
psychological support and internal resources it can lead to strengthening identity and
increasing the level of subjective well-being.

Psychological mechanisms of recovery. Psychological recovery of personality
after experienced abuse represents a complex and multidimensional process that
encompasses a deep transformation of emotional responses, cognitive evaluations, and
behavioral regulation. It is not about a simple return to the state that existed before the
trauma but about a full reconstruction of the psychological structure of personality
taking into account the acquired experience. During this process, new adaptive
mechanisms of functioning are formed and the lost sense of control over one’s life is
gradually restored. One of the most significant components of such recovery is the
consistent reduction in the severity of symptoms of depression, anxiety, and post-
traumatic stress responses. The effectiveness of this dynamic is confirmed by numerous
empirical data. According to research, comprehensive psychological support
contributes to a significant reduction in stress reactivity and depressive manifestations
in women who have experienced physical or psychological violence in intimate
relationships. Such changes are interpreted as the result of the successful functioning
of emotional regulation mechanisms and deep cognitive processing of traumatic
experience, which ultimately facilitates adaptation to new life circumstances and
strengthens a person’s internal resources [11].

These mechanisms of recovery include several closely interconnected
components, among which cognitive restructuring, affect regulation, and the formation
of positive interpersonal connections play a leading role. Cognitive restructuring is
aimed at transforming destructive beliefs about oneself and the surrounding world that
were formed under conditions of prolonged abuse. These pathological attitudes often
maintain feelings of hopelessness, fuel self-blame, and cause constant anticipation of
repeated traumatization. In the process of active personality recovery, these beliefs are
reconsidered and replaced with more adaptive cognitive schemes, which leads to a
reduction in psychological tension and an increase in subjective well-being. Parallel to
this, the mechanism of affect regulation is activated, ensuring the restoration of
emotional balance. Under conditions of chronic trauma, a person’s emotional reactions
often become disorganized, manifesting in sharp bursts of anxiety, irritability, or states
of emotional numbness. Successful rehabilitation is inseparably connected with the
development of self-soothing skills, increased tolerance to stress, and a stable decrease
in background anxiety. Such regulatory abilities allow the personality to respond
flexibly to external stressors and prevent the consolidation of maladaptive behavioral
patterns.

An important complement to internal mechanisms are external factors, namely
positive social interactions. Supportive relationships with close people, participation in
group therapy or specialized communities create a safe environment for expressing
suppressed emotions and confirming one’s own value. Social support effectively
reduces feelings of isolation and strengthens confidence in the ability to overcome life
difficulties. Psychotherapeutic approaches focused on trauma work are also based on
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mechanisms of integrating experienced events into a personal life narrative. This is
necessary so that past events stop dominating self-esteem and perception of the future.
Therapeutic interventions include not only the processing of traumatic memories but
also the development of self-compassion skills, mindfulness, and the formation of a
new, stable identity. Thus, the psychological mechanisms of personality recovery have
a multicomponent character and combine cognitive, emotional, and social processes.
Their coordinated functioning is aimed at minimizing emotional suffering and creating
new strategies that allow a person not only to overcome the consequences of trauma
but also to achieve qualitative and sustainable changes in the structure of the psyche
and in the overall level of life [12].

Methods of psychological assistance. Psychological assistance for people who
have left abusive relationships is built as a carefully designed system of support. Its
main goal is to remove constant emotional pain, restore healthy self-esteem, and teach
a person to cope with life difficulties again. In working with those who have
experienced violence in family or intimate relationships, comprehensive methods work
best. They include education, work with thoughts, and emotional support, which
together help a person reintegrate into normal social life [13].

One of the most proven methods is cognitive-behavioral therapy. It helps
identify and correct the thoughts that cause suffering. For example, after abuse many
people often blame themselves for what happened or live in constant expectation of a
new disaster. A psychologist teaches the client to notice such negative thoughts, check
how much they correspond to reality, and replace them with calmer and more logical
ones. This helps reduce anxiety and overcome depressive states.

If a person is haunted by painful memories or fears things that remind them of
the aggressor, the method of exposure is often used. In a safe environment together
with the psychologist, the person gradually encounters what frightens them. As a result,
the brain becomes accustomed to these memories, they stop causing acute pain, and
the person once again feels in control of their emotions.

Psychoeducation is also very important. People need a clear and simple
explanation of how their psyche works after trauma. When a person learns that their
fears or insomnia are normal reactions of the body to abnormal events, the level of self-
criticism decreases. This understanding removes unnecessary anxiety and helps
recovery proceed faster.

Group therapy also provides excellent results. In a group, people see that they
are not alone in their suffering and can openly share experiences without fear of
judgment. Such communication helps them learn to trust others again and restore
connections with the world that are often broken due to isolation in abusive
relationships.

Sometimes psychologists use approaches that work not only with thoughts but
also with bodily sensations. This is especially useful if violence strongly affected how
a person perceives their body. Modern therapy aims not simply to remove symptoms
but to help a person integrate this difficult experience into their biography in such a
way that it no longer prevents them from making plans for the future [14].
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Ultimately, all these methods are aimed at moving a person from a state of acute
pain to the creation of a stable and independent life. Psychological assistance provides
resources that allow a person not simply to forget the past but to become stronger and
more confident in themselves.

Conclusion. Divorce after abusive relationships is a complex and ambiguous
stage. On the one hand, this step ends the period of systematic pressure and creates
conditions for safety. On the other hand, it is precisely after the breakup that the deep
consequences of violence become exposed, manifesting in the form of anxiety and
depressive states, a crisis of self-determination, and disruption of basic trust in the
world.

The conducted analysis allows us to conclude that abuse has a long-term impact
on personality structures, forming distorted cognitive schemes and disrupting
emotional regulation. Recovery after such experience requires not only time but also
purposeful efforts aimed at integrating traumatic experience and restoring personal
autonomy.

At the same time, the experienced crisis can become a starting point for
qualitative personal growth. With the presence of necessary resources and external
support, it becomes possible to rethink the experience gained and strengthen internal
supports. Thus, divorce after abuse should be perceived not only as the end of a
destructive life stage but also as the beginning of a process of deep reconstruction of
personality.
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THE PROBLEM OF CRIMINAL BEHAVIOR AMONG
MINORS BASED ON GENDER EQUALITY AND FAMILY
VALUES
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Abstract: This article analyzes the issue of ensuring gender equality from a socio-
legal perspective and reveals its close relationship with family values. In addition, the
impact of non-compliance with gender equality principles on the emergence of
conflicts in family relations and their influence on the formation of criminal behavior
is scientifically substantiated. The article argues that the development of a healthy
family environment based on mutual respect and equality constitutes an important
preventive factor in reducing criminal behavior.

Keywords: Gender equality, family values, criminal behavior, socio-legal
relations, family conflicts, preventive mechanisms, healthy family environment.

Ensuring stability and a healthy social environment in society largely depends on
gender equality as a significant factor. The family, in turn, plays a crucial role as the
primary institution in the socialization of an individual, shaping their behavior and
values. If equality and mutual respect are not ensured within the family, such
conditions may create a basis for the emergence of deviant and criminal behavior.
Therefore, analyzing the interrelationship between gender equality and family values
has become an important issue in the fields of criminal psychology and socio-legal
research.

Gender equality refers to the principle of ensuring equal rights and opportunities
for men and women. This issue is relevant on a global scale. The United Nations
Convention on the Elimination of All Forms of Discrimination against Women
(CEDAW) recognizes equality as a fundamental norm. Furthermore, international
organizations such as the Council of Europe and UNESCO acknowledge gender
equality as one of the key conditions for social stability and democratic development.

In Uzbekistan, gender equality is also guaranteed by the Constitution and national
legislation. The Law “On Gender Equality,” adopted in 2019, aims to ensure equal
rights and opportunities for women and men. These legal foundations contribute to
establishing equality within the family. At the same time, the “Strategy for Achieving
Gender Equality in Uzbekistan for 2022-2026” pays special attention to strengthening
equality in family relations.

As the sociologist Anthony Giddens emphasizes, relationships based on equality
ensure social justice within the family and perform a preventive role against criminal
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behavior. According to him, “gender equality is not only a legal norm but also a factor
that ensures stability within social structures” (Giddens, Sociology, 2013).

Psychologist Carol Gilligan (1982) also argues in her work that relationships
based on equality between men and women strengthen a person’s sense of social
responsibility. In her view, “in an environment of equality, children develop higher
levels of empathy and a sense of social justice.”

R. Connell (1987), analyzing gender and power relations, notes that inequality
intensifies social conflicts in society, which is also reflected in family relationships.
According to his theory, gender equality is an important factor in reducing the social
roots of criminal behavior.

The family is the first and most important environment in the process of an
individual’s socialization. Family values include norms such as respect, trust, equality,
responsibility, cooperation, and mutual support. These values serve as fundamental
factors in the social and psychological development of an individual.

As Carol Gilligan (1982) emphasizes in her work “In a Different Voice:
Psychological Theory and Women'’s Development,” children raised in families based
on equality demonstrate a higher level of social adaptation, while conflicts tend to
decrease. In her view, “an atmosphere of equality within the family fosters empathy
and a sense of justice in children, which contributes to their development as socially
healthy individuals in social relationships.”

According to Albert Bandura’s (1977) social learning theory, children acquire
behavior through observation and imitation of the actions they see in the family. If
family relationships are based on respect and equality, children tend to adopt behavior
that corresponds to social norms. However, in an environment characterized by
inequality and violence, the likelihood of developing deviant behavior among children
significantly increases.

Erich Fromm (1956), in his work “The Art of Loving,” describes the family
environment as “the primary school where an individual develops a sense of love and
responsibility.” According to him, when equality and trust exist within the family, a
person’s sense of social responsibility and humanity becomes stronger.

Inequality within the family often leads to violence, psychological pressure, and
social isolation. Such conditions may form a negative attitude toward social norms in
individuals and may open the way to criminal behavior.

Criminological studies show that inequality and violence within the family are
among the major factors contributing to criminality. R. W. Connell (1987), in his work
“Gender and Power: Society, the Person and Sexual Politics,” emphasizes that
inequality in society is reflected in family relationships and forms the social roots of
criminal behavior. According to his theory, gender inequality not only intensifies
conflicts within the family but also creates conditions for the emergence of deviant
behavior in broader social structures (Connell, 1987).

Research published by Cambridge University Press indicates that antisocial
behavior among women often arises from family stress and inequality. For example,
the study “Studies on Antisocial Behavior and Gender” (2020) notes that the absence
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of equality within the family reduces the sense of social security among women and
children, which may lead to the development of deviant behavior.

James W. Messerschmidt (2019), in his book “Gender, Crime, and
Masculinities, ” analyzes the role of masculinity in criminal behavior and argues that
gender inequality is one of the socio-structural causes of crime. In his view, “perceiving
masculinity as a form of social dominance supports many forms of criminal behavior”
(Messerschmidt, 2019).

Criminological studies show that inequality and violence within the family are
among the most significant factors contributing to the formation of criminal behavior
among minors. R. W. Connell (1987), in his work “Gender and Power: Society, the
Person and Sexual Politics,” emphasizes that inequality in society is reflected in family
relations and constitutes the social roots of deviant behavior. According to his theory,
gender inequality not only intensifies conflicts within the family but also creates
conditions for the emergence of criminal behavior within broader social structures.

Modern studies published by Cambridge University Press also highlight the direct
impact of gender inequality and family stress on antisocial behavior. For example,
“Studies on Antisocial Behavior and Gender” (2020) states that the absence of equality
within the family can reduce the sense of social security among women and children,
which may lead to the formation of deviant behavior.

James W. Messerschmidt (2019), in his book “Gender, Crime, and
Masculinities, ” analyzes the role of masculinity in criminal behavior and argues that
gender inequality is one of the socio-structural causes of crime. According to him,
perceiving masculinity as a form of social dominance supports many forms of violence
and criminal behavior.

Furthermore, modern criminological approaches reveal the psychological
mechanisms through which gender inequality and the erosion of family values
contribute to the formation of criminal behavior among minors. The absence of
equality in the family environment, along with violence and stress, weakens
adolescents’ ability to control themselves, reduces their level of empathy, and weakens
social support. As a result, these factors contribute to the strengthening of deviant and
criminal behavior.

Psychological scholars also support this view. For instance, Frances Heidensohn
(1985) in her work “Women and Crime” notes that inequality and violence within the
family can lead to a loss of social security among women and may contribute to the
development of deviant behavior.

Similarly, according to Albert Bandura’s (1977) social learning theory, children
acquire behavior through observation and imitation of family members. If inequality
and violence prevail within the family, the likelihood of deviant behavior among
children increases.

A family environment based on equality serves as an important preventive
mechanism against crime. Respect and trust within the family foster a sense of social
responsibility in individuals.

In conclusion, gender equality and family values play an essential role in creating
a healthy social environment in society. The family is the primary environment for an
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individual’s moral, social, and psychological development, and the relationships within
it directly influence the formation of human behavior. When equality, mutual respect,
and trust exist between men and women within the family, individuals who grow up in
such conditions develop a strong sense of social responsibility, empathy, and legal
awareness.

Research shows that in families where inequality, violence, and discrimination
are present, individuals are more likely to develop aggression, indifference toward
social norms, and deviant behavior. Such conditions may become one of the factors
leading to criminal behavior in the future. Since children learn by observing and
imitating family relationships, the family environment plays a decisive role in shaping
their behavior.

Therefore, ensuring gender equality is not only a legal issue but also an important
social and psychological measure aimed at preventing crime. Family relationships
based on equality strengthen social stability in society, contribute to raising a healthy
generation, and help reduce criminal behavior. Thus, legal, pedagogical, and moral
efforts aimed at strengthening gender equality and family values are of great
importance for ensuring social development and security.
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BHYTPIOCOBUCTICHA C®EPA SIK KOMIIOHEHT
EMOIIAHOIO IHTEJEKTY CTYAEHTCBHKOI MOJIOJI

Kannyn Ipuna BacuiiBHa,

KaHAMJAT [eAaroriYHuX HayK,

3aCTYMHUK AUPEKTOPA 3 HABYAJIbHO-BUXOBHOI POOOTH
BinokpemiieHuit CTpyKTypHUHN MiAPO3ALI
«TepHomninbchkuii haxOBUN KOTEIK
TepHOMIBECHKOTO HAIIIOHATEHOTO TEXHIYHOTO
yHiBepcuteTy iMeHi [Bana [lymios»

CrorojiHi y TICHXOJIOTIYHIM HayIll CHOCTEpPIraEMO 3pOCTAIOYMM I1HTEpEC [0
¢denomeny emouiitHoro iHTenekty (EI). 3okpema, y 3apyOixkHIN NCUXOJIOTIi B YHCII
MepIINX TeOoPii eMOIIHHOTO iHTeNeKTy po3podisuin k. Maiiep, J1.Kapy3o, [1.Canoseit
[7; 8; 9], koTpi po3rasganu (GeHOMEH SIK CYKYMHICTh MEHTaIbHUX 310HOCTEH [0
PO3YMIHHS BJACHHUX €MOIIM Ta eMOIlli IHIMX Jrojei; a Takox P.bap-On [4],
I'.T'apauep [2], A.T'oyamen [5; 6], P.Kyniep, A.CaBad, C.Peiin, Ta iH.; y BITYU3HSIHIA —
O.AmmieeBa, I'.AaapeeBa, I'.bepestok, C. Jleper’ssuko [1], K.Koctina, E.Hocenxko,
H.Kospura [3], JI.JIucenko, FO. Menuncrka, B.PomanoBa Ta iH.

Teopetnunuii anamiz (eHoMeHa EMOIIMHOIO IHTEJIEKTY B IOHAIbKOMY BIIli
CIIOHYKaB HAac JI0 BHBYCHHS PIBHS WOTO PO3BHTKY B peajbHUX YMOBax (paxoBoro
KOJIe/Ky. BuOIpKY ckianu CTyA€HTH JpYTruX-4eTBEpTUX KypciB BinokpemieHoro
CTPYKTYpHOro mijipo3auty «TepHonuibcbkuil (axoBuil kojemx TepHONIbCHKOro
HalllIOHAJIBHOTO TEXHIYHOTO yHIBepcuTeTy iIMeH1 [BaHa [1yntos» y 3aranbHiid KUIBKOCTI
160 oci6 (80 aiBuat Ta 80 XJI0MIIIB).

BaxnuBum 1 mepmmm 3 m’satu komrnoHeHTiB El 3a [I. [oynmanom [5; 6] €
CaMOCBIJIOMICTb, sIKa Tmepeadadae rImdoKe po3yMiHHS BJIACHUX €MOIIMHUX peakiliid,
CWIBHUX 1 CTAOKUX CTOPIH, MOTPeO 1 MOTATIB. Taki J1011 BMIIOTh YHUKATH KPAHOIIIB
y BHpIIIaJIbHI MOMEHTH, a TAKOXX PO3YMIIOTh BIUIUB €MOIIi Ha ce0e, Ha 1HIIMX Ta Ha
po0OTy, TOMY JIETKO MOXKYTh BIIOPATUCS 3 TIPOOJIEMaMH.

3a J0MOMOTOI0 METOJIOJIOTTYHOTO THCTPYMEHTapito: MeTOAMKH miarHocTuku El
H.Xomnna, nuraneauka EI «EmIn» d.JIrocina, meroquku CAMOAO A.Jla3ykiHa B
anantauii H.Kamina, 14-dgakropnoro ocobuctichoro mnutaibHuka P.Kerremna
14PF/HSPQ, wmetonuku «Ocobuctichnii audepeHuian, Tecty «CeHCOXUTTEBI
opientauii» J[.JleoHTb€Ba, MU JOCHIIWIAM Yy CTYAEHTIB (PaXoOBOTO KOJIEIKY
KoMIIOHeHTH El Ta X moka3HUKH.

3a pe3ysbTaTaMu MPOBEACHOTO0 HAMU aHai3y 1 y3arajJlbHeHHS JaHUX MU 3’ SICyBaJIH
0COOJIMBOCTI BHYTPI0COOMCTICHOI c(pepu Ta 1i MOKa3HUKIB Y IOHAKIB 1 iBYAT (PaxoBOro
KOJIE/T)KY, a CaMe:

1. Camoananiz. 3a mxkanorw «CamoposzyMinas» Mmeroauku CAMOAO y 31,9% (x-
45%; n-18,8%) — BUCOKHIT piBEHb MMOKA3HUKA, TOOTO CTYACHTHU PO3YMIIOTh IPUUYHMHH 1
HACJIIJIKK CBOiX BUYMTKIB, a TAKOXK O0a)KaHb, KOTP1 € MOTUBAMHM ITOBEIIHKU. Y O1IBII, HIkK
MOJIOBUHHU CTYIEHTIB KoJieky (60,6%: x-56,3%; n1-65% ) BUSBIEHO CEpEHIN PIBEHb
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CaMOpO3YMIiHHS, IO CBIAYUTH NPO HEMOBHE YCBIJOMJICHHS BJIACHUX MOTHUBIB 1
BUMHKIB, a B 7,5% (x-6,3%; 1-8,8%) — HU3bKUH, 1110 MOKE CBITYUTH PO XaOTHUUHICTD,
3QJICKHICTh, CIOHTAHHICTh, 1HKOJM O€3BIAMOBINAILHICTh IOBEMIHKU. | €HIEpHUIA
aHaJI3 3arajioM He CYNEepeUYUTh 3arajbHUM ITOKa3HHWKAM, MPOTE Yy XJIOMIIB BHIIUN
B1JICOTOK 13 BUCOKHM pIBHEM, a y JIBYAT 3 cepeaHiM 1 Hu3bkuM (Puc. 1).
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Puc. 1 I'enpepHri po3moJijl MOKA3HUKIB PiBHA CAMOPO3yMiHHH.
Metoauka CAMOAOQO, (Nx=80; Na=80 ) [BsiacHa po3podka aBropa]

3a mkanoro «Po3yminHa BiacHuX emotii» nuransauka « EMIH» 18,8% (x-15%;
1-22,5%) crynentiB nokasuuk BEI myxe Bucokwuii, a B 15% (x-11,3%; n-18,8%) —
BHUCOKHI, TOOTO BOHM JIETKO MOXYTh PO3Ii3HABATH 1 YNPABISATHA CBOIMU CTaHaAMU. Y
43,8% (x-35%; n-52,5%) - cepemHiii piBeHb, [0 CBIAYMUTH MPO JOCTATHE BMIHHS
imeHTudikyBatu BiaacHi emorrli. 8,8% (x-10%; n-7,5%) BUSBUIM HU3bKUN PIBEHB, a
13,8% (x-17,5%; n-10%) — nyke HU3bKUN MOKAa3HUK, MO0 iX XapaKTepU3ye SK
HE3/IaTHUX PO3YMITH, SIK1 €MOIIIiHI peakilii BOHH NMEePEKUBAIOTH 1 UMOBIPHO €MOIIIITHO
aJIeKBaTHO pearyBaTH B PI3HUX CHUTyalisX. ['eHIepHl BIAMIHHOCTI MOJSATAlOTh Y

Kpamii iieHTudikaiii emorii gisuatamu (Puc. 2).

— ’ ' _L"I_ [OisuaTa

— / .
Ll,ymev Bucokui Cepenniii _1._-' Xnonui
BUCOKUN pea HU3bKMIA

Ayxe
HU3bKUN

B Xnonui

B [lisyaTa

Puc. 2 I'engepHnii BiAMIiHHOCTI PiBHSA PO3YMIHHA BJIACHUX €MOIIIi.
IMuransauk «kEMIH», (Nx=80; Na1=80 ) [B1acHa po3poOka aBTopa]
3a pesympraraMu 000X METOAMK TIOMIYA€EMO, MO MOKAa3HUKH 3arajbHOTO
CaMOpPO3yMIHHS B IOHOCTI BHINI, HIDX emouiiHoro. Ilpuyomy y 3arampHOMY
caMoOaHaJIi31 YacTKa BHCOKOTO PIBHS BWINA y XJIOMIIIB, & B CAMOAHaJI31 €MOIIHHUX

CTaHiB — y J[IBYAT.
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1. Acepmusnicmo. Y 36,2% (x-78,8%; n-48,8%) peunimieHTiB 3a mKkaiow «Criay
MeToauku  «OcoOucticHuil  audepeHIiamy  BHSABICHO  BHCOKMM  IMMOKA3HUK
ACEepPTUBHOCTI, IO CBIIYWUTH PO BIIEBHEHICTh B €001, JIOCTATHIM CaMOKOHTPOJIb,
HE3aJICKHICTh B1JI 30BHINTHIX OOCTABUH Ta OLIHOK. Y 3HAYHOI YaCTUHU PEIUITIIEHTIB 32
I1€10 MIKAJIOK0 PE3YNbTaTH cepeHbOro piBHA — 63,8% (x-40%:; 1-32,5%), 1110 CBITYUTH
PO HEJOCTaTHIM CaMOKOHTPOJb 1 JACSAKY 3alle)KHICTh MOBEIIHKU. Hu3bKkoro piBHS
aCepPTHBHOCTI HE BHSBJICHO, JUII HAc II€ CBIAYUTH IPO JOpPOCHiCTh. I eHmepHi
BIIMIHHOCTI TIpeICTaBiIeH] Ha Puc. 3. V XJoniiB moKa3HUKY BHIIlI, MU II€ TIOB I3yEMO
3 iX TpareBIaTOBAHICTIO, PIBEHB SKO1 y JIIBUAT 3HAYHO HIHKUUH.

80 —

W Xnonui

20

) LisyaTa MW [isuaTa
0 0

/ Xnonui

BucoKkui
CepegHil

Puc. 3 Po3niogiji HOKa3HMKIB aCEPTUBHOCTI Y XJIONUIB i AIBYAT
Metoauka «Ocoducricnni nudepenuiamn», (Nx=80; Na1=80 ) [Baacna
po3podKka aBTOpa]

2. Heszaneoxcnicms. 3a mkanoo «ABToHOMHICTE» Metoauku CAMOAO y 10,6%
(x-12,5%; n-8,8%) ctyneHTtiB (haxoBOTO KOJEIHKY HE3aJICKHICTh PO3BUHYTa Ha
BHCOKOMY pIBHI, IO O3HA4Ya€ CaMOCTIMHICTh I 1 MOTJSAIIB, KOHTAaKTHICTh Ta
1HIIIATUBHICTh y B3aeMHuHaX. Y 86,9% (x-91,3%; n-82,5%) — Ha mocepeaHLOMYy, a B
2,5% (x-1,3%; n-3,8%) — Ha HU3BKOMY, 1110 TOBOPUTH MPO 3aJCKHICTH BiJ 1HIIUX Ta
B1J1 0OcTaBUH. ['eHJepHi BIIMIHHOCTI T€X Ha KOPUCTh XJIOMIIB, 1110 MU MOB’SI3yEMO 3
(hiHaHCOBOIO HE3AJIEKHICTIO Yepe3 mpaleBiamTyBanss (Puc. 4).

B Xnonui

Ay m [isyaTa
/ [isyaTa A
.'I._
.'l .
/ Xnonui
CepepHiii Tt
Husbkuin

Bucokni

Puc. 4 Po3noaiyi noka3HUKIiB ABTOHOMHOCTI Y FOHAKIB i AiBUaT
Metoauka CAMOAO, (Nx=80; Na=80 ) [Biaacna po3poOka aBTopa]

3. Camooyinka. 3a mkanorw «OI1iHKa» MEeTOIUKH «OCoOUCTICHUN nudepeHIiam
79,4% (x-92,5%; n1-66,3%) ctynenTy (haxoBOro KoJICKY BUSBUIN BUCOKI TTOKa3HUKH
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, IO BKa3y€ Ha 3aBUINEHY CaMOOIIIHKY, TOCHUTh BHCOKHH pPIBEHb CaMOIOBArd 1
MMO3UTUBHOTO caMo craBiaeHHd. 18,8% (x-12,5%; n1-25%) nmochimkyBaHHUX
MPOJICMOHCTPYBAIM CEPEJIHIM pIBEHb, IO CBIAYUTH IPO JEIKY CAaMOKPUTHUYHICTD,
HIDKYWNA PIBEHb CaMOIIOBAaru Ta BJIACHUX JIOCATHEHb; a B 2,3% (x-1,3%; n-2,5%) —
HU3BK1 TTOKA3HUKH, 1[0 MOXKE OYTH CBITUEHHSIM HAsSBHOCTI mpoobsiem. Taki reHaepHi
BIJIMIHHOCTI MU TIOB’SI3y€EMO 13 MParHeHHsIM BIJMOBIIaTH CPOPMOBAHUM CYCHIJILHUM
CTEpPEOTHIIaM TPO «CIPABKHBOT'O YOJOBIKA» 1 «CIPABKHIO JKIHKY», JI€ BUMOTH JI0O
YOJIOBIKIB BHIII, TOMY a00 (POpMYyeThCs 3aBHINEHA CAMOOIIIHKA, a00 BHHHKAE SK
KOMITEHCATOpHUI MexaHi3M. OcoOIMBOCTI IO cTaTeBiil HAJIEKHOCTI Ha Puc. 5.

100
80 +

60 + — _
40 _1‘ — B Xnonui
A m [lisuaTta
20 7 / [iByaTa
0 e /
Bucokni ' ——— / Xnonui

CepegaHii
Husbkui

Puc. 5 Tlokazuuku camooninkm y cryaentis T®OK THTY
Metoauka «Ocoducricnni nudepenuian», (Nx=80; Na1=80 ) [Baacna
po3podKa aBTOpa]

ITo mikam «Ayrocummnatis» metoauka CAMOAO Bcworo smie y 7,5% (x-8,6%;
1-6,3%) CTyJEHTIB BUCOKMH PIBEHb ayTOCHMIIATIi, 1110 TOBOPUTH MPO MO3UTUBHY -
KOHIICTIIII1O, SIKA € MATPYHTSIM CTIHKOT BUCOKOI caMOOIIHKH. 76,9% (x-83,8%; 1-70%)
JOCIIKYBaHUX TIPOJIEMOHCTPYBAJU CepeAHii piBeHb camomnoBaru, a 15,6% (x-13,8%;
n-17,5%) onutaHuX HU3BKI MOKA3HUKKA CAMOOIIIHKHM (CaMOTOBaru) mpuTaMaHHI s
HEBPOTHUYHUM, TPUBOKHUM Ta HEBIIEBHEHHUM B c001 Jitosie. ['eHaepHi 0coOIMBOCTI IO
1M 1IKaJ Maike CHiBIagaloTh 3 MOMEPEAHBOIO 1 IpeicTaBiieHi Ha Puc. 6.

100

B OHaku

B [liyaTa

Bucokni

CepegHii

LI,quaTa

,' HOHaKm

Hu3bKuni

Puc. 6 IloxkasHUKH ayTOCUMIIATII y IOHAKIB i AiBYAT
Metoauka CAMOAOQO, (Nx=80; N1=80 ) [Biacna po3podka aBTopa|
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4. Camoaxmyanizayisi - 1€ TIOKa3HUK 3aOBOJICHOCTI J>KHTTSIM, OCOOHWCTICHUM
CaMOBUPaXXCHHSIM, BIACHUM PO3BUTKOM, Peasli30BaHICTIO 3[10HOCTEH 1 3aiaTKiB. 3a
mkano «Camoakrtyamizamis» Meroguku CAMOAQO BuUCOKHH pIBEHb IIHOTO
MOKa3HUKa BUsABJICHO Jmiie y 7,5% (x-5%; n1-10%) omuranux, 91,9% (x-86,3%; n-
97,5%) CTyneHTIB TEPHOMUIBCHKOTO (DAXOBOTO KOJIEKY MOKa3adu CepeAHii piBEHb
caMO akTyajizarlii, 10 CBITYUTh MPO iX IOMIPHY peali30BaHICTh Yy HaBYaJIbHO-
npodeciifHIi MisUTBHOCTI Ta CHUIKyBaHHI. Hu3bkoro piBHsA He BUsBWIM. ['eHaepHi
BIIMIHHOCTI Taki: y MiBY4aT 1o 000X moka3zHukax Buml Bigcotku (Puc. 7). Xowa
OUTBLIICTD XJIOMI[IB 1 HABYAETHCA 1 MPAITIOE, OJTHAK HE BBAXKAIOTh cebe y MOBMIil Mipi
caMopealli30BaHUMH, 00 TIPAITIOIOTh HE 3a (haxoMm, a JiBYAT 3/1€O1IBIIOr0 BIAIITOBYE
HaBiTh JIMIIC HAaBYAJbHA 3aWHATICTb, TOMY BBaXalOTh ce0€ OCTaTHHO
CaMOAaKTyaJTi30BaHUMH JIsI FOHAITLKOTO BiKY.

100
80 +
60 -+

H Xnonui
40 - e - . M [ligyata
20+ - /' Disuara
0 /oo
— / Xnonuj

BucoKuii piBeHb i
CepeaHili piBeHb

Puc. 7 Po3nogis noKa3zHUKIB caMoaKkTyasi3amii y XJI0NUiB i AiBYAT IOHAILOTO
Biky Metoauka CAMOAQO, (Nx=80; N1=80 ) [Biacna po3poOka aBTopa|]

OTox, 371iCHEHNH aHaJTi3 MI>KOCOOUCTICHOTO KOMITOHEHTY €MOIIIITHOTO 1HTEJIEKTY
CTYZIeHTIB ()aXxOBOT'0 KOJIEJIKY J1a€ 3MOTY 3pOOUTH BHCHOBOK, 1110 y OUIBIIOCTI 0Ci0
IOHAIIPKOTO BIKY TOKAa3HUKH HOTO PO3BUTKY 3HAXOASATHCS HAa CEpPEeIHbOMY abo
HU3BKOMY PIBHSX, III0 MOK€ OYTH 3yMOBJIEHO BIKOBUMHU OCOOJIMBOCTSMU CTAHOBJICHHS
0COOHUCTOCT1, HETOCTATHIM KUTTEBUM JOCBIJIOM Ta MOTPEOOIO MOAAIBIIOTO PO3BUTKY
HAaBUYOK EMOIIIHHOTO PO3YMIHHS W €(EeKTHUBHOI B3a€MOAIl 3 IHIIMMH JIIOJBMH 3a
JIOTIOMOTO0 €(PEKTUBHUX MCUXOJIOTTYHUX BITPaB Ta TPEHIHTOBUX MPOTPaM.
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OCOBUCTICHI XAPAKTEPUCTHUKMH K
JAETEPMIHAHTU NIOJOJIAHHA CTPECY B YMOBAX
BOEHHOI'O YACY

Kusawk Ousbra IlerpiBHa

TOKTOp (himocod.HayK, mpodecop,

3aBigyBavka kadeapu dimocodii Ta mcuxonorii

KuiBchKkuil yHIBEpCUTET IHTEIEKTYaIbHOI BIACHOCTI Ta MpaBa

XmeabpHunbka Inna FQpiiBHa

3n00yBauka nepuoro (6akanaBpCbKOT0) piBHS BUIIOI OCBITH,
CrneuianbHocTi: 053 Ilcuxomnorig

®dakynbTeTy IHPOPMAIIHHUX TEXHOJIOTIH Ta COIlaIbHO — TYMaHITapHUX HAYK
KuiBCbKMI1 YHIBEpPCUTET IHTEIEKTYaIbHOI BIIACHOCTI Ta MpaBa

VY dokyci cydacHOi MCUXOJIOTIYHOT HAYKH TUTAHHS CTPECOCTIMKOCTI MOJIOII
HaOyBae OCOOJNMBOi aKTyaJbHOCTI B YMOBax COLIAJIbHUX TOTPSCIHb, 30KpeMa
MOBHOMACIITA0HOT BIHU, IO TPUBAE HA TepUTOPii YKpainu 3 2022 poky. 3mo0yBaui
BUIIOT OCBITH SIK COLIAJIbHO aKTHMBHA, MOOLIbHA Ta Bpa3jiMBa Tpyla HACEJICHHS
CTUKAIOThCSI 3 UWCJICHHUMHU JDKEpEeNIaMH CTpecy, W0 TMOEIHYIOTh OCBITHI,
eK3UCTCHINHI Ta Oe3mekoBl BUKIMKA. CaMe TOMYy eMITIpUYHE JTOCIIIKESHHS,
CIpsIMOBaHE Ha BHUBYCHHS BIUIMBY OCOOWCTICHMX XapaKTePUCTUK Ha pIBEHb
CIPUHHATOTO CTPEeCYy B yMOBaxX BOEHHOTO dacy, HaOyBa€ sIK HAyKOBOTO, TaK 1
MPaKTUIHOTO 3HAYEHHSI.

MeToro AOCHIKEHHSI € BUSIBJICHHS B3a€MO3B’A3KIB MIX pPIBHEM CIPHUIHSATOIO
cTpecy y 3100yBadiB BHINOI OCBITU B YyMOBaX BOEHHOTO Yacy Ta OKPEMHUMH
OCOOMCTICHUMHM  XapaKTePUCTUKAMH, 30KpeMa TPUBOXKHICTIO, CaMOOIIIHKOIO,
KUTTECTINKICTIO, IO PO3MISAAAIOTHCA K MOTEHLIMHI I€TEPMIHAHTH CTPECOCTIHKOCTI.

[imoTe3a MOCHIPKEHHS TOJsSiTa€ B MPUITYIIEHHI, 0 TIE€BHI OCOOMCTICHI
XapaKTePUCTUKH (BUCOKUN PIBEHb )KUTTECTIMKOCTI, MO3UTUBHA CAMOOIIIHKA, HU3bKUN
pPIBEHb TPUBOXKHOCTI) HETaTMBHO KOPEIIOIOTh 13 PIBHEM CIPUHHSATOTO CTpecy Y
3100yBayiB BUINOI OCBITU. BogHOYAaC HU3bKA KUTTECTINKICTD, BHCOKA TPUBOXKHICTH Ta
HEraTMUBHA CAMOOIIHKA MOXKYTh BUCTYIIATH YNHHUKAMH, 1110 IT1IBUIIYIOTh BPa3InBICTh
710 CTpECy.

B Mexax eMmipuyHOro 10CHiIKeHHs] HaMU OyJI0 BAKOPUCTAHO HACTYIIHY MiI01PKY
TICUXOTIarHOCTUYHUX METO/IUK:

— Hlkana crnpuitasitoro crpecy (PSS-10) [1];

— Tect xutrectivikocti C. Manmi [2];

— IlIxana TpuBoru beka (BAI) [4];

— IlIxana camoortinku Pozenbepra [3].

baza gocmixenns: KHiBCbKUil yHIBEpPCUTET IHTENEKTYaIbHOI BIIACHOCTI Ta MpaBa
HamionansHoro yHiBepcutety «Oechbka OpUANYHA aKaIeMis.
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Bubipka Bxitoyae 54 crygeHTr 6akaiaBpChKOTO piBHS HaBYaHHs, BikoM Bif 18 1mo
23 pokiB, 30kpeMa 32 KiHKHU Ta 22 4OJIOBIKH.

JlocniikeHHsT TPOBOAMIIOCS TUCTAHIIMHO 13 3acTocyBaHHAM Iatrdopmu Google
Forms, 1m0 103BoyniI0 3a0€3MeYnTH TOCTYMHICTh aHKETYBaHHS 32 YMOB MOBITPSTHUX
TPHUBOT, €BaKyallii Ta 3MilIaHoro (popMaTy HaBUYaHHS.

Ha mnepmomy ertami eMIOIpUYHOTO  JOCHIUKEHHS  PECIOHICHTaM  OyJio
3anpornoHoBaHo 110 npoxomkenns [lkany cnpuiimanoro crpecy (PSS-10). Otpumani
pesynbTatu rpadidHo 300pakeHo Ha Puc. 1.

BipgcoTok (%)

B Hnabkuii (0-13 6anis)

H [MoMipHWni (14-26
6aniB)

B Bucokun (27-40
6ani.)

Puc. 1. PiBenb cipuiitMaHoro crpecy 3a mkaJuaow PSS-10
IDicepeno: enacna po3podka agmopa

Pesynbratn, orpumani 3a mkanoro PSS-10, aemMoHCTpyroTh, 110 OUIBIIICTH
yuyacHUKIB gociikeHHs (51,9%) mnepeOyBatoTh y MeKax MOMIPHOTO pIBHA
CIPUHUHATOTO CTPECY, IO € OUIKYBAaHUM MOKA3HUKOM JUIS CTYACHTCHKOI MOJIOMI, SKa
(YHKII0HY€E B YMOBax BUCOKOI COLIalIbHO1 TypOyieHTHOCTI. BogHouac 37% cryneHTiB
J€MOHCTPYIOTh BUCOKHM PIBEHb NEPEKUTOTO CTPECY, L0 € TPUBOXKHUM 1HIAUKATOPOM
ITIJIBUIIICHOTO TICHXOEMOITIHHOTO HampykeHHs. Jlume 11,1% pecnoHneHTIB MaroTh
HU3BKUN PIBEHb CTPECY, IO MOXE CBITYUTH a00 MPO HASBHICTH OOpE PO3BUHEHUX
KOTIHT-CTpaTerii, a0 PO TUMYACOBY BIJICYyTHICTh CTPECOTEHHUX YMHHUKIB Y JKUTTI
OKpeMuXx 0ci0.

Ha npyromy erani pecnonneHTam Oyso 3alpONOHOBAHO /10 MPOXOMKEHHS TecT
xutrectiikocti C. Manai. OtpumMani pe3yabTaTi nojaaHo Ha Puc. 2.

SATAJIbHWW PIBEHb
MPUMHATTA BUKNKY
KOHTPO/J1b

3A/TYHEHICTb

0,00%10,00%0,00%0,00%0,00%0,00%0,00%30,00%

m Bucokuii piBeHb (%) m CepepHin piBeHb (%) ® Hn3bkui piBeHb (%)

Puc. 2. PiBeHb KUTTECTIMKOCTI 32 mIKajgamu onutyBajbHuka C. Maai
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Iicepeno: enachua pospodka agmopa

Pesynpraru, oTprMaHi 3a TECTOM )KUTTECTIMKOCTI, CB1IYaTh PO TE, IO IIEpEeBaKHA
OUTBLIICT  PECIOHJACHTIB  JEMOHCTPYIOTH CepelHid piBeHb CGHOPMOBAHOCTI
KUTTECTINKOCTI — 61,1%, 1110 € TUTOBUM MOKA3HUKOM JIsl CTYAEHTCHKOI MOJIOI, SIKa
3HAXOJMUThCS Ha eTami 0COOMCTICHOro Ta mpodeciifHoro craHoBieHHs. [IoMiTHOO €
TaKOX YacTKa 0Ci0 13 BUCOKUM PIBHEM JKUTTECTINKOCTI — 24,1%, siki, AMOBIpHO, MalOTh
chopMoOBaHi BHYTpIIIHI PECypcH JJii KOHCTPYKTHBHOTO TIOJIOJIAaHHS TPYIHOIIIB,
JEMOHCTPYIOTh 3/aTHICTh JIO IICHXOJOTIYHOI THYYKOCTI, KOHTPOJIIO €MOIINA Ta
TOTOBHOCTI JIO B3a€EMOJI1i 31 CTPECOTEHHUM CEPEIOBUIIEM SIK 3 JIKEPEIIOM JTOCBITY, a HE
JIMIIIE 3aTrPO3H.

Hatomictes 14,8% yuyacHHKIB MalOThb HHM3BKUH pIBEHb IKHUTTECTIHKOCTI, MIO
CBITYUTH PO MOTEHUIHHO OOMEXEHY 3/IaTHICTh aJanTyBaTUCA 10 MIHJIMBHX YMOB 1
MO/I0JIaHHS BUKJIMKIB, OCOOJMBO B YMOBaX BO€HHOiI HecTabuibHOCTI. Haitbinbin
Bpa3JMBOIO BUSIBHJIACS INKaJla «IPUUHATTS BUKIMKY», JI€ YacTKa PECIOHACHTIB 3
HU3bKMMH [TOKa3HUKAaMU CTAHOBUTH Malixke TpeTuny — 27,8%. Lle Moxe CBITUUTH PO
JIOMIHYBAaHHSI Y YACTUHHU CTYJIEHTIB CTPATEril YHUKHEHHS, CTPaxXy Mepes] 3MiHaMHu a0do
rifnep4yTIMBICTb J0 )KUTTEBOT HEBU3HAUEHOCTI, 10 MOCHIIIOIOTHCSI B YMOBAX BIMHHU.

Boanouac mikana KOHTPOJIIO BUSBUIIACS HAWBHILOKO 3@ MUTOMOKO Baror BUCOKUX
pesynbTariB — 31,5%. lle Bkasye Ha Te, IO 3HAYHA YaCTWHA CTYIEHTIB 30epirae
BIIUYTTS BIUIMBY Ha Mepelir BIACHOTO >KUTTS HaBITh 3a YMOB OOMEXEHOTO
30BHILIHBOTO KOHTPOJIIO.

Takum 4YMHOM, pe3yabTaTd 3a TECTOM IKUTTECTIMKOCTI Jal0Th MiJICTaBU
MPUIyCKaTH, 110 CaMe€ PiBE€Hb KOHTPOJIIO Ta 3aJy4EHOCTI € BIJHOCHO 3aXHUIIEHUMU
KOMIIOHEHTaMM TICUXIYHO1 aJamnTailii MOJO/1, TOAl K MPUUHSTTS 3MiH 1 BUKJIMKIB —
30Ha MIABUINEHOTO pPHU3WKY, IO TOTpeOye TMOJanbIIoi yBark B paMKax
MCUXONPO(PUIAKTUYHHUX TTPOTPAM.

Ha tperbomy eTami eMmipUYHOTO JOCHIIKEHHS PECHOHJEHTH 3arOBHIOBAIN
[xany Tpuoru beka (BAI). ITincymkoBi gaHi nmpeacrasieHo Ha Puc. 3.

BiacoTtok (%)

B Hunsbkni (0-21 6an)

M MNoMipHun (22-35
6anis)

B Bucokunii (36 6anis i
BULLE)

Puc. 3. PiBeHb TPUBOKHOCTI 32 IIKaJI010 beka
IDicepeno: enacna po3podoka agmopa
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Pesynpratu 3a BAI migkpecioroTh, 110 3HaYHA YacTKa CTYJACHTIB (DYHKITIOHYE Ha
MEK1 IICUXOJIOTT1YHOT BUTPUBAJIOCTI, 1 LI TPYIIa € MOTEHIIMHOO IIJIOBOIO ayIUTOPIEI0
JUTSL TICUXONTPO(MIIAKTUYHUX 3aXO0/I1B.

Ha wuerBepTOMy eTami JOCHIIPKEHHS pecloHJeHTH 3anoBHioBanu [llkamy
camooIiinku M. PozenOepra. Pesynbratu onutyBaHHs HaBeaeHO Ha Puc. 4.

BincoTtok (%)

19% 20% B Huabkun (0-15 6anis)

m CepepHin (16-25
6anis)

B Bucokuni (26-30
6anis)

Puc. 4. PiBenb camoouninku 3a mkaiaow Po3endepra
JDicepeno: enacua pospodka agmopa

PesynbraTtu 3a mkanoro PozeHOepra 7eMOHCTPYIOTh 3Ha4ylLy BapiaTUBHICTh PIBHS
CaMOOIIIHKHU cepel JoCHipKyBaHuX. Lle cTBOproe miArpyHTS JJIsl TOAAJIBIIOTO aHATI3Y
TOT0, HACKUIBKM CaMOOLIHKa BHUCTynae Oy(epoM MK 30BHIIIHIMH BHUKJIMKaMHU Ta
CyO0’€KTUBHUM CHPHUMHSATTSM CTPECY, a TaKOX JI03BOJSE 1ME€HTU(IKYBATU KaTeropii
CTYICHTIB, $IKI TOTPEOYIOTh TCHUXOJIOTIYHOI MIATPUMKH B HANPSIMKY PO3BUTKY
BIIEBHEHOCT] Y BJJACHUX MOXJIUBOCTSIX.

3 METOI BHU3HAYEHHS B3a€MO3B’SI3KY MK JIOCTIPKYBaHMMH TOKa3HUKaMHU HaMU
Oyn0 TIpoOBENEHO KOpemsiiiHuid aHam3z 3a kputepiem Ilipcona. Pesynwratu
KOpEJISIIiHHOTO aHaii3zy rnogano B Tabmwui 1.

Tabnuys 1
Pe3yabTaTn KOpeasiniiiHOro aHAJII3y
IHokasHuku KoedinienT r Hanpsamok 3B’3Ky p
Crpec < JKurrecTilikicTh (3arajibHa) -0,61 HEraTuBHUN p<0,01
Crpec <> 3anyueHicTb -0,54 HETaTUBHUMN p <0,01
Crpec <> KonTpomnb -0,59 HETaTUBHUMN p <0,01
Crpec <> [IpuiiHATTS BUKIUKY -0,43 HEraTuBHUMN p <0,05
Crpec <> TpuBoxsicts (BAI) +0,68 MO3UTUBHUMN p <0,01
Crpec «» CamooriiHka -0,47 HETaTUBHUH p <0,05

IDicepeno: enacua pospobka asmopa

VY3aranbpHIOIOUM, pPe3yJabTaTh KOPENALIMHOTO aHaji3y MiATBEPAUIN BHUCYHYTY
rinote3y Mpo iICHYBaHHsI 3B’ 3Ky M1k PIBHEM CIPHUHSATOTO CTPECY Ta OCOOUCTICHUMU
XapaKTepUCTUKaMH 37100yBadiB BHINOT OCBITH. HaWCHUIBHINIUMU TPETUKTOPAMHU
CTpECYy BUCTYIAIOTh PIBEHb TPUBOXKHOCTI Ta )KUTTECTIHKICTD, /16 0COOIMBY Bary MaroTh
CyO’€KTUBHE BIIUYTTS KOHTPOJIO HAJ MOAISIMU Ta 3JATHICTh MIATPUMYBAaTH aKTUBHY
3aly4eHICTh 110 KUTTA. OTpuMaHi JdaHi CIYrylOThb OCHOBOK [JIsi (pOpMyBaHHs
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[IJTHOBUX MCUXONPOPUIAKTHUHUX THTEPBEHIIIN, 30KpeMa pO3pOOKH Ta BIPOBAIHKEHHS
TPEHIHTOBO1 ITPOTrpaMU PO3BUTKY CTPECOCTIMKOCTI.
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TEOPETUKO-METOJIOJIOI'TYHI 3ACA/TH
_ AOC/IZKEHHS XKUTTECTIMKOCTI
BIMCBKOBOCJIYKBOBIIB 3BPOUMHUX CUJI YKPAIHU

Ko:xkenyo Osiena BacuiiBaa

KaHJIUJAT COIIOJOTIYHUX HAYK, TOTICHT

JOTICHT Kadepy BIHCHKOBOI IICUXOJIOTII Ta MEIaroriKu
BiiicbkoBuit iHcTUTYT KHIBCHKOTO HAllIOHAIBHOTO
yHiBepcuteTy iMeH1 Tapaca [lleBuenka

Coxouina Oabra BitauaiiBHa

KaHIUJaT P110cOPCHKUX HAYK

IPOBIIHUI HAYKOBHM CIIBPOOITHUK HAYKOBO-JOCIIITHOTO LIEHTPY
BiiicbkoBuii iHCTUTYT KHUiBCHKOTO HalllOHAILHOTO

yHiBepcuteTy iMeH1 Tapaca llleBuenka

Kutts cydacHOi JIIOAMHHU BUPI3HAETHCS BUCOKUM PIBHEM CTPECY, BOHO CKJIAJTHE
Ta Hampy>keHe. ToMy HayKOBIII TParHyTh AOCIIAUTH BHYTPIIITHIN NOTEHIAJ JTIOAUHH,
AKuM 3a0e3neuye il BUKUBAHHSA B IIbOMY CBITI.

Kummecmitikicmb ocooucmocmi — 1€ BMIHHSL €()eKTHUBHO 1CHYBAaTH BCyIlepey
KUTTEBUM TIEpEIIKoAaM Ta TpyaHoIam. Lle 3maTHicTs moaunu 30epiratu 6asaHc Mix
MIPUCTOCYBAHHSIM JI0 HOBHX BUMOT Ta MPAarHEHHSIM KUTH TapMOHIHWHO, TOBHOIIIHHO [4].

[Icuxomorn HAroJOUIyIOTh, MO0 JKUTTECTIMKICTH HE € JapoM TPUPOIH,
KUTTECTINKICTh MOKHA Ta TpeOa po3BUBATU. | TO1 T1 BUIPOOYBAHHS, SIK1 TPATUISIIOTHCS
Ha SKUTTEBOMY UUIAXY JIIOJMHUA, BOHAa Oyae 3 Jerkictioo aonatu. I[IpobGiema
KUTTECTIMIKOCTI OCOOMCTOCTI TICHO MOB’si3aHa 3 MOHATTAMHU ‘“KMTTEBOIO HUISIXY,
“KUTTE3AATHOCTI”, ““CTIMKOCTI” OCOOMCTOCTI. 3 HAYKOBOTO TOTJSAY, HUTaHHSA
CBIJIOMOT0 BUOOPY OCOOUCTICTIO JKUTTEBOTO IUISAXY JOCHIKYIOTh TaKl MPEACTaBHUKU
3axiJHOI TcuxoJioriyHoi Hayku sk A. Annep, E. bepn, C. bronep, E. Epikcon,
JIx. ITiaxe, K. FOHT.

3a3HaunMo, 1110 MpoldiieMa KUTTECTIMKOCTI — € KOMIUIEKCHO. Ha 11e 3BepTanu
yBary BITUM3HSHI Ta 3apyODKHI BYeHi, Taki sk JI. Anexcangposa, C. boromas,
C. KoGeiic, [. Komaba, C.KpaBuyk, T.Jlapina, M. JlorinoBa, C. Manni,
K. MannamnoBa, T. Turapenko, A. ®ominora, O. UnxaHmoBa Ta iHIIIi.

Tak, M. JlorinoBa y3arajipbHIOE OCHOBHI HAyKOBI MIJAXOAW JO KOHIICTIIii
KUTTE3ATHOCTI HACTYNMHUM UYHWHOM: JKUTTE3JATHICTH € TOJOBHUM TMOTEHIliaN
ocobucrtocti (C. Maani), BoHa BHU3Ha4yaeThesa K ‘“kuBydicTh” (JI. Anexcanapona),
“myxuictb Oyt (II. Tummix, 3a JI. AnekcanapoBoro), “omip” (M. Xaigerrep Ta
J1. JleontheBuM), “yMminHs gonatu’ (/. JleoHTheB). B ymMoBax CKIagHUX KUTTEBUX
00CTaBUH 0COOJIMBO 3HAUYIIOIO € «3JaTHICTh IEPETBOPIOBATH NPOOJIEMHI CUTYyallli Ha
HoB1 MoxJiuBocT» (C. O. boroma3s) [3].
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Ha nymxy O.A. YuxaHI0BOi, CTPYKTypa CTIHKOCTI OCOOMCTOCTI Mae OyTu
JIOTIOBHEHA TaKUMHU OCOOMCTICHUMH TapameTpamu, K MeTa, MPUHILUIN, 3HAUYCHHS,
CaMOCTAaBJICHHS, aBTOHOMIs Ta MOTHBALllA 10 caMmopeanizallii. L{s >kutreBa cTpykTypa
BKJIFOYA€ CTaOLIbHY CHCTEMY TO3WTUBHUX XapaKTEPUCTUK OCOOMCTOCTI, SKi
PO3TIIAAAIOTECS SIK OCOOMCTICHMM TmoTeHIian iHauBiga. lledt morteHmian copuse
YCHIIIHIA aarnTallii 10 OTOYYHYOro CBITY Ta JOCATHEHHIO IICUXIYHOTO OJIaromnoTyqust
[5].

Tak, Ha ncuxogizionociunomy PiBHI, KUTTECTIUKICTb TPOSBISETHC Y
ONITUMAJIFHUX PEAKI[ISIX Ha HAMPI3HOMAHITHIII CTPECOBI CUTYAIlIl; )KUTTECTIHKICTD 1€
3IaTHICTh Ta TOTOBHICTh MPOTHCTOSTH CTPECY; >KUTTECTIMKICTh IIe 30epeskeHHs
BHYTPIIIHBOI PIBHOBAru Ta MiATPUMAaHHS MPOAYKTUBHOCTI Mpalll Ha ONTUMAaJIbHOMY
piBHl. Ha ncuxocoyianbnomy piBHI, >XUTTECTIMKICTh NPOSBIAETHCS €(PEKTUBHY
COLllaJIbHY aJanTarito Ta CTiMKicTh. CollagbHUN MPOSB KUTTECTIMKOCTI MOJIATAE Y
edexTuBHIN caMoperyisiii Ta camoaktyanizamii. [{ogo indusioyanvrHoco piBHS
MIPOSIBY KUTTECTIMKOCTI, TO OCTAHHS MOSBIISETHCA YepPe3 MO3UTUBHE CIPUIHATTS CBITY
Ta MOJIMIIIEHHS SKOCT1 KUTTH.

ToMmy, y3arajJibHIOIOYM MH MOXEMO 3a3HAYUTH, IO HCUMMECMIUKICMbL —
MICUXOJIOTIYHUNA aHAJIOT JUTTEBOTO CTPYIKHS JIIOJMHM, SKUW BiJIoOpaxkae MIpy
MOJ0JaHHs W ajanTaiii HEK 3aJlaHux OOCTaBMH, caMoOi cebe, a TaKoXK MIpy
JOKJIaICHUX 3yCUJIb Y POOOTI Hajl cOO0I0 1 HaJl 00CTaBUHAMU CBOTO YKHUTTSL.

3ayBaxuMo, IO HCUMmMECMIUKICms — 1€ IUTICHA CHUCTEMa B3a€EMOBIIHOCUH
OCOOUCTOCTI 31 CBITOM, I1I€ pPECypc, SKUW HEOOXiAHUN 11 OCOOHCTOCTI s
MIJBUIICHHS (I3UYHOTO 1 TICUXIYHOTO 3J0pOB’Sl JIIOJAMHU UM TOB’SI3aHUM
caMopeaizalli€ro, CaMOCTBEPIPKEHHSIM Ta TPAHCEH/ICHIIIETO.

VY HaykoBuil 00Ir OHATTS JHcummecmitikicms 0yno BBeaeHo D. Khoshaba ta
S.Maddi y 1979 pomi. HaykoBi morisau mUX BUYCHUX 3HAXOIATHCS Ha TEPETHHI
€K3UCTEHI[IaJIbHOI TICUXOJIOTIi Ta TICHUXOJIOTIl cTpecy. AHami3ylouu poOOTH LHX
aBTOPIB, SIK1 BIIEPIIE B 1CTOPIi NICUXOJIOTIi BBEJIM MOHATTS ‘“*KUTTECTIMKICTH, MOKHA
CTBEpJ/KYBaTH, IO JaHUW TICUXOJIOTIYHUN (EHOMEH Ma€ TaKi KOMITOHEHTH:
3aITy4€HICTh, KOHTPOJIb T IPUNHATTS PU3UKY [6].

Ha nymky S. Maddi 3anyuenicms — 11€ XapakTepuCcTUKa CTABJICHHS JIFOJIUHU J10
cebe, 10 OTOUYIOYOTO CBITY Ta XapaKTepy B3a€MOIIi 3 HUM, 110 JA€ CHJIM Ta MOTUBYE
il 0 camopearnizarii, JiepCcTBa, 3I0POBOTO CIIOCOO0Y TYMOK 1 TOBEIHKH. 3aTy4EeHICTh
Jla€ MOXKJIMBICTh BIIUYyBaTH ce0€ 3HAYYIIO 1 JOCTATHHOIO I[IHHO, 100 MOBHICTIO
BKJIFOUMTHUCH y PO3B’SI3aHHS KXUTTEBUX 3aBJIaHb, HE 3BEPTAIOYM yBary Ha HasBHICTbH
CTPECOTCHHUX YNHHUKIB 1 3MiH.

Konmpons — npyra ckinanoBa JKUTTECTIMKOCTI, IKa OPTraHi30BY€ MONIYK ILISAX1B
BIUTMBY Ha pe3yjbTaTH CTPECOTCHHHMX 3MiH, Ha NPOTHUBAry BMaJaHHIO B CTaH
0e3MmopaIHOCTI Ta TACUBHOCTI.

Tputinamms puzuky — TPETI KOMIIOHEHT KUTTECTINKOCTI — TOTIOMArae JIt0IMHi
OyTH BIAKPHUTOIO O OTOUYIOUOTO CBITY, IHIIKX JItoJIeH 1 cycniiabeTBa. CyTh 1i oJsirae
B CIIPUIHSTTI OCOOUCTICTIO )KUTTEBUX MOJ1H 1 MPOOJIeM K BUKIUKY i BUIPOOYBaHHS
ocobucto myst cede [1].
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Taxk, nutuncTBo, Ha IyMKy D. Khoshaba ta S. Maddi € mouatkom popmyBanHs
KUTTECTIMKOCTI. HaykoBIll 3a3Ha4yaroTh, 110 Taki il JOPOCIUX SK CTUMYJIFOBAaHHS
BUPIIICHHS P13HUX MOBCIKIECHHUX 3aBJIaHb OCOOMCTO IUTUHOIO, @ HAJaHHS JT0NIOMOTH
3MIMCHIOETBCS JIOPOCIMMHU TUIBKM Y HaAWOLIBII CKJIATHUX JKUTTEBUX CHUTYaIllsX.
320XOU€HHA CaMOCTIMHOCTI, CTBOPEHHS YMOB JUIsl PO3BUTKY KOTHITMBHUX Ta
PO3YMOBHX 3110HOCTEH, pO3BUTOK YsBH. JIOCIITHUKN BBaXKaJH, 1110 JTUTHHI CJI1JI MAaTH
OPUKJIAAN JJI HAcHiayBaHHSA. TakMMH TPHUKIAAaMH MOXYTh OyTH camMoOJIOCTaTHI
J0poCii, SKI CaMOCTIHHO YIPaBJSAIOTH CBOIM JKHTTSAM. | HaWroJIOBHINIE, NTUTHHA
ITOBHHHA 3HATH Ta BMITH BOJIOAITH CBOIM OCOOMCTICHMM MIOTEHITiaaoM [7, 8]

Ax caymHo 3a3Hayae O. YUyxaHUoOBa, JcummecmitKicms — € KOMIUIEKCHOIO
KaTeropiero mcuxosnorii ocodbucrocti. Bona oxomoe (peHOMEHOOTII0 CTaHOBJICHHS
0COOUCTOCTI Ta 0a30BUX JKUTTEBUX YCTAHOBOK, 1i aJanTalliiHUM TOTEHIANn 1
MOBEIHKOBI CTpAaTerii MOAOJAHHSI CTPECOBUX CUTYallll Ta €K3UCTEHIIHHOT TPUBOTU
[5].

Ha gymxy O.KokyHa, ocummecmitikicms — XapaKTepu3ye€  CTYMiHb
c(hOpMOBAHOCTI 3[aTHOCTI OCOOUCTOCTI BUTPUMYBATH CHUTYAIlll0 TOCTpOro abdo
XPOHIYHOTO CTpecy, 30epiraTd BHYTPIIIHIO 30aJaHCOBAHICTh, HE 3HWXKYIOUM TMpU
[[bOMY YCIIIIHOCTI AisUIbHOCTI. BCl MoIii B HAIIOMY JKHUTTI € Pe3yabTaTOM NMPUHHATTSA
pillieHb, HE3aJEKHO B1J TOTO, 3HAUYII BOHU a00 Hi, ycBijomiieHi abo Hi. TobTo, Ha
nymky C. Manui, occummecmitikicms — €K3UCTEHIIAIbHA MYKHICTBD [2].
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EMOLIMHO-BOJILOBI IKOCTI MOJIOALINX
IIKOJISIPIB SIK PECYPC IICUXOJIOTTYHOI
AJJANITALII 3A YMOB CTPECOI'EHHOI'O
COHIAJIBHOI'O CEPEJOBHIIIA

Koaoasko Haradis JleonigiBHa
MaricTpaHTKa 3a cremianbHicTIo «IIpakThuyHa mCUuxoorisy,
VYkpaiHchKuil AepkaBHUM yHIBepcUTeT iMeH1 Muxaiina [[paromanoBa

3 orysiAy Ha pealtii yKpaiHChbKOT0 ChOTOJICHHS, TPo0JIeMa MCUXO0JIOTTYHOT aanTalli
JITEH 10 OCBITHBOTO cepeloBHIlla HaOyBae TocTpoi aktyaiabHoOcTi. ColianbHi
TpaHcdopmarlii, HeCTaOUIbHICTh CYCIIJIBHOTO CEpeOBUIIA Ta BOEHHI MOJIT — 1€ BCE
YUHHUKHA JIOJIATKOBOTO TICMXOEMOIIIHHOTO HaBaHTAXEHHS Ha TMCHUXIKY JITEH, SKi
MOXKYTb YCKJIQJHIOBATH MPOIEC IX COIIaJbHO-TICUXOJOTIYHOTO PO3BHUTKY. 3a IUX
0o0CTaBMH O0COOJIUBE 3HAYEHHS Ma€ JOCHIJKEHHS BHYTPIIIHIX TICUXOJOTTYHHUX
pecypciB 0COOUCTOCTI, IO CIIPUAIOTH MIATPUMAHHIO IICUXOJOTTYHOI CTINKOCTI TUTUHU
Ta 30€PEIKECHHIO 3IaTHOCTI aIalTyBATUCS 0 HOBUX KUTTEBHUX 1, 30KpeMa, HaBYaIbHUX
YMOB.

OnuH 13 TakuX pecypciB — €MOIIIIHO-BOJILOBl SIKOCTI 0coOucTOCTl. BoHuU
3a0€3MeUyI0Th PETYJSLI0 MOBEAIHKH, 3JaTHICTH KOHTPOJIIOBATH €MOLIMHI peakilii,
MIATPUMYBATH LLJIECIPSIMOBAHICTh AISUIBHOCTI Ta JOJIATU TPYAHOLIL, IO TPAIUISIIOTHCS
M1J] 9aC HaBYAJIbHOI MISUIBHOCTI ¥ COIabHOI B3a€MOJIi. Y CydacHii MCUXOJIOTIUHIM
HayIll aJanTaiiiHi pecypcu OCOOMCTOCTI PO3TISAAIOTh SK CHCTEMY BHYTPIIIHIX
MEXaH13MiB IICUXIKH, K1 BIIMOBIIAIOTH 32 3J]aTHICTh 1HAMUBIAA e(hEKTUBHO pearyBaTu
Ha CKJaaHiI a00 CTpecoBi XUTTEBI oOctaBuHU. Sk 3a3Havae H. Mansp, po3BuTOK
JOBUTHHOI PEryJmsiii 3akiagae MIAIPYHTS Juisi (OpMyBaHHS CTIMKHUX MEXaHI3MIB
CaMOKOHTPOJIIO Ta OpraHi3ailii MOBEIIHKU IUTUHHU 32 CKJIQJHUX CUTYyaIliu [4].

Oco06auBOro 3HaYEHHS PO3BUTOK IUX SIKOCTEH Ha0yBa€e B MOJIOIIOMY MIKUTHHOMY
Billi, KOJIM NUTHWHA BIEPIIE IHTETPYETHCSA B CUCTEMY CHUCTEMATHYHOI HaBYAIBHOI
TISUTBHOCTI Ta COLIAIbHUX B3a€EMHUH Yy ILIKUIBHOMY cepenoBuill. Ilepexin no HOBOi
COIIANIBHOI ~ POJIi  IIKOJISIpa  CYNpPOBOKYETHCA  IMIJBHIICHHSAM  BHUMOT  JIO
OpraHi30BaHOCTI, CaMOCTIHHOCTI Ta 3JaTHOCTI KOHTPOJIOBATH BJIACHY IOBEIHKY.
Came ToMy (popMyBaHHSI MEXaHI3MIB JIOBUIBHOI PETyJIsllii MOBEIIHKHA Ta €MOIIHHOI
CaMOPETYJIAIII CIYT'Ye€ BaKJIWUBOIO IEPEAYMOBOIO YCIIIIHOI afamnTarlii JUTHHHU JI0
OCBITHBOTO TIporiecy [7].

Ha nymxy O. fApwy, cTaHOBIEHHS MOBUILHOT MOBEAIHKUA € 3HAYYIIOK YMOBOIO
PO3BUTKY BOJHOBOI PEryJiAllii MIsITBHOCTI, aJ’ke BOHA 3a0e3neuye 3JaTHICTh JUTHHH
CBIJIOMO KOHTPOJIIOBAaTH BiacHi mii [8]. YV koHTekcTi aganTaiii A0 IIKUIBHOTO
CEpElIOBHUIIA TI€ BUSBISETHCS Y€pe3 CIPOMOKHICTh CIIPABISTUCS 13 TPYJIHOIAMU B
mpoleci po3B’si3aHHs 3aBAaHb 1 MATPUMYBAaTH KOHCTPYKTHBHY B3a€EMOZIIIO 3 BUUTEIIEM
Ta OTHOJIITKAMH.
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KpiMm Toro, BaximBa CKJIaJoBa pPO3BUTKY E€MOIIIIHO-BONILOBOI cdepu —
dbopmyBaHHs peduiekcMBHUX HaBUUYOK. Sk minkpeciroe B. Jlerin, peduekcis Hamae
3MOTY JUTHHI YCBIJIOMJIIOBaTH CBOI NIEPEKUBAHHS, OI[IHIOBATH/aHATI3yBaTH HACIIIKH
JUSJTBHOCTI Ta PEryJIFOBAaTH MOBEAIHKY BIAMOBIIHO 0 BUMOT HaBYaJIbHOI cUTyarlii [3].
3aBASKU [IbOMY PO3LIUPIOIOTHCS MOXKIIMBOCTI CAMOPETYJISAIIIT, 110 CIIPUsi€ 30UTBIIEHHIO
aJlanTaliifHOro MOTEHIIATy MOJIOIIUX IIKOJISIPIB.

EMOI11i{HO-BOJIbOB1 SIKOCTI € 3HAYyIMMH JUIsI 3a0e3ledeHHs aJanTariiHoro
noTeHuiany ocoouctocti. CIpoOMOKHICTE KOHTPOJIIOBATH BIACHI €MOIHI peakiiii,
J0JaTH TPYIHOIIl Ta MIATPUMYBATH IUIECIPIMOBAHICTh iSJIBHOCTI HAJA€ 3MOTY
IUTHHI e(EeKTHBHIIIE pearyBaTH Ha JKUTTEBl BUKIUKHA, 30KpeMa HAa BHMOTH
HABUYAJHLHOTO CEpeoBHUIA. PO3BUTOK MOBIILHOCTI MOBEMIHKU CHpHsE (POPMYBaHHS
3IaTHOCTI TUIAHYBAaTH MisUTBHICTH, KOHTPOIIOBATH BUKOHAHHS 3aBAaHb 1 KOPUTYBATH
BJIACHI JIi1 3aJIE’KHO BIiJl CUTyaTUBHUX 00CTaBUH [8].

ApnanraniiHa QyHKIi €MOLIMHO-BOJBOBUX SIKOCTEH SICKPaBO BHSBISETHCSA 3a
CKJIaJIHUX COIIAJIbBHUX YMOB. JloCiKeHHS CBIIYaTh, 1110 BOEHHI MOI1i Ta OB’ A3aHi 3
HUMH 3MIHU OCBITHBOTO MPOLIECY MOXKYTh YMHUTH BIUIMB HA TICUXOEMOIIMHUN CTaH
JITEH, CIPUYMHSIOUN TIABUIIECHHS PIBHS TPUBOKHOCTI, HAMPY>KEHHS 1 TPYJIHOIII B
HaBYaJbHIN NIsTBHOCTI [2]. 3MiHa opMaTy HaBUaHHS (OYHE/TUCTAHIIIHHE/3MIIIIAHE),
HEOOXITHICTh TPUBAIUNA Yac MepeOyBaTH B YKPUTTAX, BUMYILICHE MEPEMIIICHHS B
Mexkax a0o 1mo3a KpaiHowo Ta 1HIII cTpecoBl (aKTOPU MOXKYTh 3HMKYBATH aJaNTalliiHi
MO>KJIMBOCTI MOJOJUINX IIKOJSPIB.

3a X yMOB BKpail 3HAYYMIOK CTAa€ 3IaTHICTh AWTHHH O CaMOPETYJISIIii Ta
eMoIIiiiHOi cTabibHOCTI. OTOX cHOPMOBaHI EMOIITHO-BOJIbOBI SIKOCTI JOTIOMAararTh
3MEHIIYBATH HETaTUBHUW BIUIMB CTPECOBUX (PAKTOPIB, MIATPUMYIOTh 3JaTHICTH 0
KOHIIEHTpAIlli yBaru Ta COPUSIOTh 30€PEKEHHIO aKTUBHOCTI Mijl Yac HaB4YaHHA. Sk
CBIUaTh JOCJIJIP)KCHHS, HEIOCTATHIM PO3BUTOK IMX SIKOCTEH, 30KpemMa CKJIaIHOIII
1010 EMOIIAHOIT PETYJIsLii, MOXE IPU3BOJIUTH IO TPYAHOILIB aJlanTallii, BAHUKHEHHS
TPUBOKHOCTI, 3HI>KEHHS a00 BTPATH MOTHUBAIIIT 10 HABYaHHS 1 TOPYIICHHS B3aEMUH 3
OJTHOJIITKaMU [6].

JlocnimHuKamMu 3a3Ha4€HO: 332 YMOB BOEHHOT'O CTaHy Ta COLIaIbHOT HECTa01JIbHOCTI
B JIITEH MOXKYTbh BUSBIISITUCS PI3HOMaHITHI aJanTamiitHi peakiii, 30KkpemMa IiJIBHIIeHa
TPUBOKHICTh, EMOIlIfHA HECTIMKICTD, TPYAHOII KOHIIEHTpPAIIli yBaru Ta panToBi 3MiHU
noBefiHku [1]. 3a maHUMM Cy4acHMX JIOCHIIKEHb, TOJI0HI MCHUXOEMOIIIHI MPOsSBU
YCKJIQJIHIOIOTh MPOIEC HABUAJIbHOI afanTallii mkojspiB [2; 5]. Y 1boMy KOHTEKCTI
chopMoOBaHi eMOLIHHO-BOJIOBI SIKOCTI € KPUTUYHO BAXKIMBUM PECYPCOM, OCKIIBKU
JOTIOMAaraTh JUTHHI MIATPUMYBATH €MOULIWHY CTaOlIbHICTh, KEPYBATH BJIACHOIO
MOBEJIIHKOIO 1 30€piraTv aKTUBHICTD I1iJl YaC HAaBUYAHHS YU PO3BUBAJIBHOI JISUIBHOCTI
3arajom.

VY Takuii croci0, eMOIIHHO-BOIBOBI SKOCTI CIYTYIOTh CUCTEMOYTBOPIOBAILHOIO
(GYHKINEIO B CTPYKTYPl afanTarliiHuX pecypciB 0COOMCTOCTI MOJIOJIIOTO HIKOJSpA.
BoHu iHTETpyrOTh €MOIIiliHI, KOTHITUBHI Ta MOBEIIHKOBI MEXaHI3MH CaMOPETYJIAIII],
3YMOBITIOIOYH MOJIMBICTh JUTHUHU JIIMIIE MPUCTOCOBYBATHCS 10 BUMOT HAaBYAJIIBHOTO
CEpEeIOBHUIIA Ta CIPABIIATUCS 3 BILTABOM CTPECOT€HHUX COIllaIbHUX YNHHUKIB.
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OTxe, eMOIIHO-BOJIbOBI SIKOCTI MOJIOAIIMX MIKOJISIPIB MOXHA PO3TJSAATU SIK
BaXUIMBUM IICUXOJIOTIYHUNA pecypc, AKUil 3a0e3nedye e€QEeKTUBHY aJanTalliio a0
OCBITHBOI'O CEPENOBUIIIA TA CIPUSE NIATPUMAHHIO [ICUXOJIOTIYHOT PIBHOBArU 3a YMOB
CTPECOTEHHHUX COILIaJbHUX BILIMBIB. IX PO3BUTOK MiJBHUILY€ 3JaTHICTh AUTHHU IO
caMoperyJsisiii, 30epira€ HaBYaJdbHy AaKTHUBHICTH 1 cHpuse (GOpMYyBaHHIO
MICUXOJIOTTYHOT CTIMKOCTI.

3 omsQy Ha BUKIAJCHE, IHIUBIAYaJbHUM IEPCHEKTUBHUM  HAIPSIMOM
MOJIAJIBIIOTO EMITIPUYHOTO JOCHIIKEHHS € BUBYCHHS CTPYKTYpPHUX KOMIIOHEHTIB
€MOIIIfHO-BOJILOBOI c(epr MOJOIIIUX IMIKOJSAPIB Ta iX 3B’SI3Ky 3 MOKa3HUKAMU
MIKUIBHOI ajanTarii. 30KkpemMa, 0COOIUBO I[IKaBUM BUAAETHCS aHAJ3 B3a€MO3B’SI3KY
MK pIBHEM €MOIIIHOI caMOperyJisilii, JOBUIBHOCTI MOBEAIHKH, HAMOJIETIMBOCTI Ta
PIBHEM TPUBOKHOCTI B MPOIIEC] HABYAIBHOI JISTILHOCTI.
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CIEIU®IKA IICUXOJOITYHOT' O
KOHCYJbTYBAHHS OCIB, SIKI 3A3HAJIN
BUMYIIEHOI'O IEPECEJIEHHS 3 OKYIIOBAHUX
TEPITOPIA

Maxkapuyk Harauis OJjiekciiBHa

JIOKTOP TMCUXOJIOTIYHUX HaYK, mpodecop kadeapu
3arajbHOl Ta MPAKTUYHOI ICUXOJIOTI,

[3MainbChkuil Aep)KaBHUN I'yMaHITApHUM YHIBEPCUTET

[ToBHOMacmiTabHa BiiiHa B VYKpaiHi cOpuYuHWIa O€3MpereeHTHUI PIBEHb
BUMyIlieHOT Mirpaiii. OcoOJauBYy KaTeropiro BHYTPIIIHBO MEpPEMIIIEHUX 0ci0
CTaHOBJISITH JIOJIU, K1 HE TIPOCTO MOKUHYJIM HEOE3MEeUH1 PET10HH, a MePEKUITU JT0CBI]T
THMYacOBOI OKyMallii. [XHiil HcHXoIoriuHMit cTaH Mae cyTTeBY crenudiky HopiBHIHO
3 IHIIMMH KaTEropisiMU MOCTPaKJIaIuX BHACHIIIOK BiMHU. SIKIIO eBakyailisi 3 30HU
aKTUBHUX OOWOBHX i YacTO € PamTOBOIO, aje HETPUBAJIOIO, TO MepeOyBaHHSI B
OKymarlii - 1€ XpOHIYHHUI, TPUBAJIUI CTPEC, IO BKIIOYAE 13011110, 1HPOpMALIAHUAN
rojiofl, €K3UCTEHUIWHY 3arpo3y, a 4acTo ¥ MpUMyC A0 CHiBIpall ado CBIAYEHHS
HACHJIbCTBA.

[ToemHaHHS TpaBMHU BTPATH, TPUBAJIOTO CTPECOBOTO TIepeOyBaHHS i OKyTAIli€l0
Ta BUMYIIEHOI Mirpamii GopMye yHIKaIbHUN KIIEHTCHKHHA 3alHT, KM MOTpeOye
OKpPEeMOro aHayli3y Ta ajamnTaiii MEeTOAIB ICHUXOTEpPAreBTUYHOI JIOMOMOTH.
IrHopyBanHst 1€ crenudikd MOKE TMPUZBOAUTH 0 HHU3BKOT €(EeKTHUBHOCTI
KOHCYJIbTYBaHHS, peTpaBMaTu3ailii abo BiITOPTHEHHS JOTIOMOTH KITIEHTOM.

Mera maHoi poOOTH TMOJsATae y BH3HAYEHHI Ta CHUCTEMaTH3arii crerudiuHux
OCOOJIMBOCTEM TICUXOJOTIYHOTO KOHCYJBTYBaHHSI OCIO, SKI 3a3HAIM BUMYIIEHOTO
MepecesieHHs] 3 OKYMOBaHUX TepuTopik. s MOCSITHEHHS 1€l MeTH HEOOXI1THO
BUKOHATH HACTYIIHI 3aBJaHHS: OXapaKTepU3yBaTH MICUXOEMOILIIMHUIA CTaH Ta KIFOYOBI
MCUXOTPAaBMYIOUl YMHHUKHM, MPUTAMaHHI JaHI Kareropli KII€HTIB; BHOKPEMHUTHU
OCHOBHI €TanM KOHCYJbTAaTUBHOI'O MPOLIECY 3 YypaxyBaHHSAM cCHEeUU(IKA TpaBMU
OKYyTIallii; OnucaTH HAOUIbIT ePEeKTUBHI METOU Ta MiAXOAU B pOOOTI 3 LIEI0 TPYIIOLO;
OKPECIIUTH THUIIOBI TPYIHOII, 3 SKUMH CTHKA€ThCA IICHUXOJIOT y TpoLEcl
KOHCYJIbTYBaHHS.

AHaJi3 HaWHOBIMKMX MDKHAPOAHUX HociimkeHb (2024-2026 pokiB) 103BOJIsIE
BUOKPEMUTHU KIJTbKa KIIOYOBUX TEHJCHIIIM, 1110 MAalOTh OE3MOCEpeIHE 3HAYCHHS IS
po3yMmiHHS crenudiku podoTH 3 0ocobamu, sKi MOCTPaKIadd BHACIIIOK BIWHU Ta
BUMYIIIEHOTO TIEPECETICHHSI.

[To-mepmie, 3HayHa yBara MPUAUIIETECS €(PEKTUBHOCTI TCHUXOJOTIUHUX
iHTepBeH . MacmTabHU CUCTEMATUYHHM OTJIsi Ta METa-aHaii3, OmyOJIKOBaHHUH Yy
xypHaii Psychiatry Research y 2025 porii, miarBepauB 3HAUHHUIA CEepeaHIN pO3MIp
e(heKTy TCUXOJIOTIYHUX BTPYYaHb JJIsl 3HMDKEHHS TCHXIYHUX TpoOJieM y O1KEHIIB
BitHU (SMD = -0.69). Oc00611BO BaXXJIMBUM € BUCHOBOK IPO T€, 1110 IHTEPBEHLIIT, SIK1
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MPOBOAMIIUCS OYHO, JEMOHCTPYBalM 3HAYHO BHUIIy edekTuBHicTH (SMD = -1.03)
MOPIBHSHO 3 Tene-MeaAndHuMH Gopmatamu (SMD = -0.44). Lle miakpecitoe KpUTUYHY
BAXJIMBICTh 0O€3MOCEPETHHOTO TEPANEBTUYHOIO KOHTAKTy [UJIsl JlaHO1 KaTeropii
KJIIEHTIB, 10 PE30HYE 3 ONMKMCAHUM BHIIIE €TAlIOM BCTAHOBJICHHS O€3MEKH Ta JOBIpH |35,
c. 45].

[To-npyre, akTyalbHUM HampsIMKOM € KyJbTypHa ajanTallis TeparneBTHYHUX
nigxoxniB. Hocmimkenns Zoellner ta cmiBaBTopiB (2024), onmyOmikoBane B JAMA
Network  Open, mpeacTaBWwio  pe3yiabTaTH  PaHIOMI30BAHOTO  KJIIHIYHOTO
BuripoOyBaHHs iHTepBeHuii "Islamic Trauma Healing". Ileit mniaxig amantye
KOTHITUBHO-TIOBE/IIHKOBI TPHUHIUIHN 10 KYyJIbTypPHOTO Ta PENIriiHOTO KOHTEKCTY
COMAJIUCHKUX  OLKEHIIB-MyCyJbMaH. [HTEpBEHIIsl BKJIIOYaja  ICHUXOOCBITY,
0OrOBOPEHHS >KUTTS IPOPOKIB, SIKI IEPEKUIIN TPABMY, Ta HEPOPMaIIbHY MOJMUTBY 0
Annaxa 3 eneMeHTaMH KOTHITMBHOI pecTpyKTypu3auli. Pe3ynpraT 3acBiauuiu
3HauHe 3HmkeHHs cumnTomiB [ITCP (d = -0.67), nenpecii (d = -0.66) Ta miABUIICHHS
omarononyyusi (d = 0.71) MOpIBHSHO 3 KOHTPOJILHOIO TPYIOIO, MPUYOMY €(EKT
30epiraBcs npotarom 12 tuxHiB [7]. Lle nocnipkeHHs € Ha3BU4aiiHO BaXXJIMBUM IS
YKpPaiHCBKOTO KOHTEKCTY, JEMOHCTPYIOUM HEOOXIJHICTb PO3POOKH MOJIOHUX
KyJbTYPHO-UYyTJIMBUX IPOTpam Ajsl pi3HUX perioHanbHux rpyn BITO.

[To-tpere, po3BuBaroThcs Mojeni "task-sharing" (po3mojainy 3aBlaHb).
Hocmimxennss Abraham Ta cmiBaBTopiB (2025), mpoeaeHe B Tabopi BIIO B
[linennomy Cypani, nokazano e€()eKTUBHICTh HaBYAHHA HEMEIWYHUX IpalliBHHUKIB
(lay mental health workers) 3a mnporpamoro BOO3 mhGAP nns Hamanas
MICUXOCOUIAbHOT MIATPUMKHU. bByJo BHUSBIEHO CTaTUCTHUYHO 3HAUYIIMA eQeKT
iHTepBeHlli Ha 3HWKeHHS TsokkocTi [ITCP (d = -0.20), TpuBoru ta genpecii (OR =
0.46 ta 0.62 BiamoBigHO). lle miaATBEpIKYE MOMIIBHICTh 3aTy4EHHS M1ATOTOBJICHUX
(axiBLiB HEMEIUYHOTO NPOLII0 AJI1 PO3IMUPEHHS AOCTYIYy A0 AOMOMOTH B YMOBAax
MacOBOT0 TIEpeMIiIIeHHs HaceIeHHs |5, 8].

[To-ueTBepTE, TOCITIKYETHCSA ClienrdiKa COMiaTbHO-TICUXO0JIOTTYHUX YNHHHKIB.
I'pantoBe nociimkenns Tsyhanenko Ta Bayer (2025), mpucssiuene ykpaincbkum BITO
Ta OvkeHIM y [lIBeliniapii, BUSBHIIO 3HAYHO BUIIMKA PIBEHb CIIPUWHATOI COIIAIBHOT
1307111111 cepen ODKeHIIB 3a KopaoHoM nopiBHsHO 3 BITO Bcepenuni Ykpainu (64.69
npotu 50.42) . KpiM Toro, 0yJi0 miaTBepPKEHO BIUTUB 1CTOPUYHOT CIIAIIIMHI HEAOBIpU
70 IHCTUTYIIH HA HU3bKY MPOAKTUBHICTH Yy 3BEpPHEHHI MO JOMOMOTY HaBITh Y
copusTIIMBOMY cepenoBuill. lle migkpecioe BaXxJIMBICTh BpaxyBaHHS MaKpo-
coliaibHUX (DAKTOPIB Y KOHCYJIbTYBAHHI.

Hapemti, cucremaruunuii orysim Anderson (2025) akieHTyBaB yBary Ha
MPUIHATHOCTI 1HTepBeHI. AHami3 102 qocnikeHb BUSBUB CepeIHINA PIBEHb BIJICIBY
16.9% Ta BinBigyBaHocTi 84.1%, a TaK0X BU3HAYUB KJIIOUOBI TEMH, 1[0 BIUIMBAIOThH HA
MPUIHATHICTD: BIAKPUTICTH/3aKPUTICTh, MPUCYTHICTH/TYpOOTa, COMaTUUHUI (OKYC,
THYYKICTh, YyTJIUBICTh 10 T€HAEPY Ta KyJIbTypH, OOMEXEHHSI 0OrOBOPEHHS TPaBMU Ta
KoH(DIiKTYrOul TpiopuTeTd KimieHTiB. LI mani MawTh Oe3mocepenHe MPaKTHIHE
3HA4YEHHS JJIs TUIaHYBaHHSI KOHCYJIbTaTUBHOTO Tpotiecy [3, 9].

[IcuxonoriuHe KOHCYJNbTyBaHHS 0Ci0 3 JOCBIIOM OKymalli Ta BUMYLIEHOTO
nepecesieHHsi motpedye BiJ (axiBIs HE JUIIE BOJOJIHHS 3arajlbHUMH HaBUYKAMH
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KpU30BOI1 JIOTIOMOTH, aje€ i TJIMOOKOro pO3yMiHHS cHenupIYHUX MCUXOJOTTYHUX
(heHOMEHIB, MPUTAMaHHUX caMe IIii Tpymi. AHATI3YIOUHM TCUXOJOTTYHI 0COOIUBOCTI
KJIIEHTIB, BAXKJIMBO HArOJOCHUTH, IO iXHIA CTaH XapaKTEPHU3YEThCS KOMIUIEKCHUM
NO€THAHHAM CHUMITOMIB. HallmommupeHImMMU € TposBU  MOCTTPABMATUYHOIO
CTPECOBOTO PO3JIaay, 30KpeMa 1HTPY3il Yy BUIJISA/II HAB'I3IUBUX CIIOTaiB PO IMO/IIi B
OKymarlii, yHUKHEHHs BCbOIO, III0 MOXE HarajyBaTH TNpoO MEpexKuTe, Ta
rinep30y/KeHHs, SKEe TMPOSBIAETbCS Y TMOCTIMHOMY BUIUYTTI HEOE3NMEeKu Ta
MOpYyIIeHHSAX CHY. BogHodac mocBin okymaiii yacto ¢hopmye riuOOKi eK3UCTEHITIHHI
TpaBMH. MIeThcs mpo BTpaTy 0a30BOTO BiZdyTTA OE3NEKH Ta JOBIpU HO CBITY,
pYWHYBaHHS 1ICHTUYHOCTI, KOJIH JIFOJMHA HE MOXE BIJIMTOBICTH COO1 HA MUTaHHS, KUM
BOHA € 6€3 CBOro oMy, pOOOTH Ta 3BUMHOTO COLIIAILHOTO KOJIa.

OxpeMo ciiijt 3ragaTy Mpo MOvyTTs MPOBUHHU, sIKE€ HA0yBa€ pi3HUX (GOpPM: MPOBUHA
BLIUIIOTO MIE€pe] TUMH, XTO 3aTMHYB a00 3aJIMILIKBCS, a00 MPOBUHA 3a TE, 110 HE 3MIr
3aXMCTUTH PIIHUX UM HE BUiXaB paHille. Y [bOMY KOHTEKCTI BAPTO BUIUTUTH (PEHOMEH
«MOpaIbHOI TPAaBMUY», IKUW BUHUKAE B CUTYAIlISX, KOJIU JIFOJAUHA OyJia 3MyIIeHa AT
BCyIEepey BJIACHUM MOpPaJIbHUM MpHUHIKMIIAM abo Oyia CB1IKOM aMOpPaJIbHUX BUMHKIB
iHmmx. lle mpu3BoauTh 10 MIMOOKOrO COPOMY Ta CaMO3BHHYBAUEHHS, SIKI Ba)KKO
HiJ1a0ThCsl KOpeKLii 0e3 TpuBaioi TepaneBTUYHOI poOoTh. o IIbOTO 10AAIOTHCS
aKTyaJbHI1 CTPECH, MOB'sA3aH1 3 00JAITYBaHHSIM Ha HOBOMY MICIIi, ITOIITYKOM pOOOTH,
BUPIIIEHHSIM TMOOYTOBUX TMPOOJEM Ta HEBU3HAYEHICTIO MaiOyTHhoro. Yacto
CIIOCTEPITAEThCS ANEKCUTUMIS - HE3/IaTHICTh BepOaiizyBaTh BIACHI MOYYTTS, IO €
HACJI1KOM IICUXOJIOTIYHOTO 3aXUCTY BiJl HAJITO CHJIBHUX NIEPEKUBAaHb, SIKI IICUX1KA HE
B 3M031 IEpPEepOOUTH.

[Iponec KOHCYIBTYBaHHSI JOIIIBHO PO3IJISAATH SIK TIOCIIIOBHICTh €TalliB, KOXKEH
3 SKUX Mae€ CBOI creuu@iky 1 Bupillye neBHI 3aBnaHHd. llepmmm 1, MaOyTh,
HaWBAKJIUBIIINM € €Tall BCTAHOBJICHHS KOHTAKTY Ta 0e3neku. Lle KpuTHIHO BaKIIMBHIMA
MOYaTKOBUI eTar, OCKIIbKM O0COOM 3 JIOCBIJIOM OKYIIAIlil 4acTO MarOTh TIHUOOKY
HEJIOBIPY JI0 1HIIHUX, OCOOJIMBO IO MPEICTABHUKIB BIIAIU a00 «UyKUX», IKUM MOXKE
cpuiimMaTucst nicuxosor. KoHCyNnbTaHTy HEOOXIAHO OyTH MaKCUMAaJbHO MPO30PUM,
nepeadavyyBaHUM, JEMOHCTPYBATH O€3yMOBHE MPUNHATTA Ta YHUKATH OYIb-SIKOTO
THUCKY. BakJIMBO MaTH KIIEHTY BIAYYTTS KOHTPOJIIO HAJI MPOIIECOM: BIH CaM BUPIIIIYE,
0 1 KOJM PO3MOBIJIaTH, y AKOMY TeMIll pyxaTtucs. Ha mpomy ertami mopedHiiie
TOBOPUTH TMPO TMOTOYHI TPYAHOIIl ajamnTaiii, a He oJpa3y 3ariu0iroBaTUCS B
TpaBMaTUYHUHN JOCBIJ OKymnalli. ['oJoBHE 3aBAaHHS - CTBOPUTH O€3MEYHUN MPOCTIp,
Jie KJIIEHTa He 3aCyASTh 1 HE 3HEIIHATh HOTO MEePEeKUBAHHS, JI€ BIH 3MOXKE MOCTYIIOBO
BIJIHOBUTH 3/IaTHICTb JOBIpsATH [2, C. 75].

[Ticist BcTaHOBIEHHS 0A30BOi JIOBIpU HACTA€ €Tarl cTadiiizallii Ta pecypcyBaHHs.
PoGota cripsiMOByeTbCcsl Ha CTaOLIiI3alil0 €MOLIMHOIO CTaHy, OCKUIbKH 0€3 LbOro
HEMOKJIMBO O€3MEeYHO TOPKATUCS TPaBMAaTUYHOTO MaTepialy. 3acTOCOBYIOTHCS
TEXHIKH «3a3eMJICHHS», NUXalbHI BIOPaBH, PO3BUTOK HABUYOK CaMOPETYJISIIII.
BaxnuBo [0NOMOITH KJIIEHTY BiJHAWTH BHYTPILIHI Ta 30BHIIIHI PECypCH: MIO
JI0TIOMarajao MOMy BIDKMBATH B OKymailii? SIKi SIKOCTI XapakTepy, CIoraau, Mpii uu
JIOAM € JUIs HhOTO oroporo 3apa3? Pobora 3 pecypcamu 103BOJISIE 3HU3UTU PIBEHb
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TPUBOTH, CTa01TI3yBaTH HACTPIN Ta MIATOTYBATH MCUXIKY 10 OLIbII TNTMOOKOT TpaBMa-
Teparii, CTBOPIOIOYH TaK 3BaHUMN «IOIYIIKY OE3MEeKn».

HactynHuM JIOT1YHUM KPOKOM € eTar nepepoOKu TpaBMaTUYHOTO JIOCBITY, IKUH €
[EHTPAJIbHUM Yy TepaneBTUyHoMYy Tporeci. CaMe Ha 1bOMY eTami BiOyBaeThCs
GesnocepenHss poboTa 3 TPaBMATHYHUMH croragamu. Moro cremmdika mmst maHol
KaTeropii moJyisirae B HEOOX1THOCTI YK€ JO30BAHOIO MMiax0ay. TpaBMa okynalii 4acTo
€ KOMIUIEKCHOIO, PO3TATHYTOI0 B 4Yaci, Ha BIIMIHY BiJl OJHOPa30BOI TPaBMaTUYHOI
nonii. Tomy edexkTUBHUMH € TPOTOKONM TpaBMa-(POKYCOBaHOI KOTHITUBHO-
MOBEIIHKOBOI  Tepamii, a Takoxk Ttepamis EMDR (IAIIJII- edextuBHMIA
MICUXOTEPANeBTUYHUNA METOJ JIeCeHCHUOLTi3amii 1 mepepoOKH pyXxoM Odei), sKa
JI03BOJISIE TIEPEPOOUTH TPAaBMATUYHI CIIOTAIN 0€3 HAATO JETAIBHOTO iX BEpOaIbHOTO
onucy. lle moxxe OyTu Oe3meuHIIIUM JUJIsl KII€HTA, OCKUIBKM 3HUXKY€E PHU3HK
peTpaBMaTu3alii mija yac cecii. OcoOnrBa yBara Ha [IbOMY €Tall IpUALISAETHCA POOOTI
3 OYYTTSIMU IIPOBHHH Ta COPOMY, SIKI YACTO € MIMOOKO BKOPIHEHUMH 1 MOTPEOYIOTH
JICTIKATHOTO OMPAIFOBAHHS.

3aBepIiagpHUM €TarloM € €Tall 1HTerpaiii Ta mo0yaoBu MaOyTHboro. Ha mpomy
eTami akIeHT 3MINIYEThCS 3 MUHYJIOrO Ha TemepimHe 1 MaiOyTHe. BinOyBaeThcs
1HTerpallisi TPaBMaTUYHOTO JIOCBIJIY B 3aralibHy 1CTOPIIO KUTTS KilieHTa. Bin nepecrae
OyTH JUIIE «GKEPTBOIO OKyIallii» 1 HabyBae OLIBII IITICHOI 1IGHTUYHOCTI, B SIKIA €
MicIle 1 TpaBMi, 1 CWJI, 1 JIOCBiy mojoJyianHs. PoGoTa crpsMoBaHa Ha ajamnTariio,
MOITYK HOBHUX CEHCIB, IUJICH, MJaHyBaHHS MalOyTHHOTO, BIJHOBJIEHHS COLIAIBHUX
3B'S13KIB. Ba)KJIMBO JOMOMOITH KIIIEHTY MOOAYUTH MEPCIEKTUBY, HABITH SIKIIO BOHA
MOB'A3aHa 3 HEBU3HAYEHICTIO, 1 HABUYMTHCS OyAyBaTH >KUTTA TYyT 1 3apa3, He
3anepevyrdr MUHYJIOTO, ajie i He 3acTpsratour B Hbomy. [1lo10 epekTuBHUX METOTIB
Ta MIAXOMAIB, OKPIM BXKE 3rajjaHuX TpaBMa-()OKyCOBAaHOI KOTHITUBHO-IIOBEAIHKOBOI
tepanii Tta EMDR, no0pe 3apekoMenayBana cebe Tepamisg MNpPUHAHATTA Ta
BIIMOBIJATBHOCTI, fKa JIONIOMAarae KJIlEHTaM >KUTH 3 OOJIIOUMMH JIyMKaMu Ta
MOYYTTSAMU, HE 3aHYPIOIOUUCHh Yy HUX, Ta JISATHA BIAMOBIIHO JO BJIACHHUX I[IHHOCTEH.
Takox BapTO BIJ3HAYUTH TUIECHO-OPIEHTOBAHY TEpaIlil0, OCKUIBKH TpaBMa YacTo
(BAMUCYETHCS» B TUIl Y BUIIAAI M'S30BUX OJIOKIB, XPOHIYHOI HAIMpyTH,
MICUXOCOMAaTUYHUX CUMITOMIB. PoO0Ta 3 TUIOM J03BOJISIE BUBLILHUTH TPaBMaTUYHY
€HEPrio, BIAHOBUTH BIUYTTS LILTICHOCTI Ta O6€3neku y BracHomy Tuli. EdekTuBHUMU
€ METOJU pOOOTHU 3 1ICHTUYHICTIO, 30KpeMa HAPAaTUBHI MPAKTUKH, SKI JOIOMAaraloTh
KJIIEHTY MEpPEeNnucaTu 1ICTOPIt0 CBOTO KUTTS, MOOAYUTH B HIM HE JMIIE BTPATH, aje U
MOMEHTH CTIAKOCTI, TypOOTH, 30epexxeHHs cebe. He MokHa OMHHYTH yBaroro i
IpyNoBy Tepamilo Ta TPyNu MIATPUMKH, SIKI 3MEHIIYIOTh BITYYTTS 130JbOBAHOCTI,
JAl0Th MOXJIUBICTh MOITUTUCS JOCBIJIOM 3 TUMH, XTO JIIMCHO PO3yMi€, Ta OTPUMATH
3BOPOTHHUI 3B'SI30K y Oe3neuHomy cepeaonuiii [10].

['oBOpsiuM MpoO OCHOBHI TPYJIHOII B POOOTI TMCHUXOJOTa 3 LIE€H0 KaTEropiero
KJIIEHTIB, CII1J] 3yTMHUTHUCS Ha KIJTLKOX KIFOYOBUX (PaKTOpax.

[To-nepitie, 1€ BUCOKMN PU3MK BTOPUHHOI TpaBMAaTH3aIlii caMOro KOHCYJIbTaHTa
4yepe3 eMOIIIHHY 3Ty4eHICTh Ta BaXKICTh ICTOPIH, 3 SKUMU TOBOJUTHCS MPAIIOBATH.
[Tcuxoor MOCTIMHO CTHUKAETHCS 3 ONMCAaMU HACWIIBCTBA, BTPAT, MPUHUKEHB, III0 MOXKE
MIPU3BOJIUTH JI0 TIOSIBY BIACHUX TPAaBMATHYHUX CUMIITOMIB.
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[To-mpyre, 1e omip KIIEHTIB, SKUH MOXE MPOSBISATHCS Yy BUTIISAII YHUKAHHS,
NPOITYCKIB CECill, 3HEI[IHEHHS JOTIOMOTH, 10 € 3aXMCHUM MEXaHI3MOM IICHUXIKH, SKa
HaMaraeThCsi YHUKHYTH MOBTOPHOTO MEPEKUBAHHS 0OJIIO.

[To-Tperte, 1€ HEOOX1HICTh MPALIOBATH B YMOBAaX HEBU3HAYEHOCTI, JI6 HEMOMJIMBO
JIaTH KJIIEHTY rapaHTid 11010 HOro MailOyTHROTO a00 MOBEPHEHHS JIOI0MY.

KoHcynbTaHT Mae OyTH TOTOBUM CYTPOBOJIKYBATH KJIIEHTA B 11 HEBU3HAYEHOCTI,
BUTPUMYBATHU BJIACHY TPUBOTY 3 I[LOTO MIPUBOJY 1 HE HAMAraTUCs MTYYHO 3alIOBHUTH
MPOTaJIMHU XUOHUMH OOIITHKaMU Y1 HEPealiCTUIHUM OoNTUMi3MoM [3, c. 126].

OkpeMuM BUKIMKOM € po0OTa 31 CKIQAHUMHU CTUYHUMH JUJIEMaMU, K MOXKYTh
BUHHMKATH, KOJM KJIIEHTH PO3IMOBIAIOTH MPO BUMYIIICHY CIIBIPAIIO 3 OKYIAIIHHOIO
BJIaJI0F0 200 TIPO aMoOpayibHI BYMHKU, CKOEHI HUMH YW iXHIMU OJIM3LKHUMH B yMOBax
OKYyTallii.

[lcuxonor wmae 30epiraTd HEUTpanbHy, HEOCYAHY MO3MIIIO, BOJHOYAC
JIOTIOMAararodd KIIEHTY OIMpaIlfOBaTH MOYYTTS COPOMY Ta MPOBUHU, HE TIEPEXOAIIH B
MOPaJi3aTOPCTBO. BaXkJIMBO TaKk0k BpaxOBYBaTH COIIOKYJIbTYPHUN KOHTEKCT: JIFOIH 3
PI3HHMX PETIOHIB MOXKYTh MAaTH Pi3H1 YSBJICHHS PO HOPMY, P13HI KOIMIHT-CTpaTerii Ta
pI3HUH JOCBIJ B3a€EMOJII 3 IICHXO0JIOTaMH, IO MOTpeOye Bia (axiBis THYYKOCTI Ta
KYJBTYpPHOI Uy TJIUBOCTI.

He meHm BaxIMBUM acnieKToM € poOoTa 3 JITbMHU Ta MiJTITKAMHU, SIK1 MEPEKIIN
OKYTAIIiIO Ta MepeceieHHs. Y 1€ BIKOBOI TPy TpaBMaTH3aIlisl Ma€ CBOIO Crieludiky,
MOB'A3aHy 3 MOPYUIEHHSAM 0a30BOr0 BIAYYTTS OE€3MEKH, pPO3PUBOM IPUB'SI3aHOCTI 10
3HAYYIIUX JOPOCIUX, BTPATOI0 3BUYHOTO CEPENOBHUINA PO3BUTKY. [liTH MOXYTb
MPOSIBJISITA CUMIITOMH 4Y€pe3 perpec y MOBEJIHLI, COMAaTUYHI CKAapr, TPYAHOLIl B
HaBuyaHHI. KOHCYNIbTyBaHHS AiTel noTpelye 3amyueHHs iIrpOBUX METO/1B, apT-Teparii,
MICOYHOI Teparii, a TAK0K 000B'A3K0BO1 poOOTH 3 OaTbKaMu JiJIsl cTab1II3a1ii CiIMEHHO1
CUCTEMHU B LIJIOMY.

TakuM YMHOM, TICUXOJIOTIYHE KOHCYJIbTYBaHHS OCIO, SIK1 MEPEXKUIN OKyHallio Ta
BUMYIIICHE TIepEeCceIeHHs, € CKJIaIHUM, 0araTopiBHEBUM MPOLIECOM, III0 BUMAarae Bij
daxiBlusg TO€THAHHS  HABUYOK  KPU30BOI  JOTIOMOTH, TpaBMa-Tepamii Ta
€K3WCTCHIIIHOTO ITiIXO.Y.

Crnenudika poOOTH MOJATAE Y BpaXyBaHHI KOMIUIEKCHOTO XapaKTepy TPaBMH, SKa
noennye B co61 enementu [ITCP (moctTpaBMaTUyHUM CTPECOBUIN PO3JIaLT), MOPAIBHOI
TpaBMU, €K3UCTEHIIMHUX BTPAT Ta aJanTalliiiHOro crpecy. BaxximuBoro € He0OXiIHICTh
TpuBajoi ¢azu cralbiizallii Ta BCTAHOBJIEHHA Oe3MeKu, 03 sIKOT HEMOXKJIMBA TITMO0Ka
TpaBMa-Tepanis. OcobiMBOi yBaru motpeOye aenikatHa poOoTa 3 1AEHTHYHICTIO,
MOYYTTSAM IPOBHHU Ta COPOMY, SKi YacTO CTAalOTh IEHTPATBbHUMHU MIMICHIMA
MICUXOTEPANIEBTUYHOTO BTPYUYaHHS.

[lincymMoByr0UM BHKJIA/J€HE, BapTO HArOJOCHUTH, 110 €PEKTUBHA JOMOMOra il
KaTeropii KJIIEHTIB MOKJIMBA JIMIIE 3a YMOBU IMOCTIHHOTO MpoeciifHOro pO3BUTKY
CaMoTO TICUXO0JIOTa, HOTO CYMEepBi3iHOI MATPUMKHN Ta TypOOTH PO BIACHE TICUXIUHE
3I0POB's 33171 TPOPUTAKTUKH TTpodeciitHOTO BUTOpaHHs. [IepCcreKTHBY 1OAambITNX
JOCIIKEHb BOAYalOThCSl y PO3POOIN Ta Bamiau3alli Cremiali30BaHUX MPOrpam
TICUXOJIOTIYHOT JOTIOMOTH, a/IallTOBAHUX JJIS PI3HUX TPYN BHYTPIIIHBO TIEPEMIIIICHUX
oci0 3 OKymHOBaHUX TEPHUTOPIH, 3 ypaxyBaHHAM BIKOBUX, TCHACPHUX Ta

225



PSYCHOLOGY
MODERN DIGITAL TECHNOLOGIES IN SCIENCE AND EDUCATION: FROM CREATION
TO EXPLOITATION

COIIOKYJBTYPHHX OCOOMMBOCTEH. TakoX aKkTyaJbHHM 3JIMIIAETHCS BUBUYCHHS
JIOBIOCTPOKOBUX HACJHIJIKIB TpaBMHU OKymallli Ta po3poOka ehEeKTUBHUX METO/IIB
npodinaktuku xponizauii [ITCP (nmocrrpaBMaTuuHuUi CTpECOBUN poO3Naa) y I€l
KaTeropii HaceIeHHSI.
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The growing need for high-quality, balanced and economically feasible feeds
necessitates the improvement of technological processes for their production based on
scientifically sound approaches to production optimization [1, 2], with the practice of
optimizing the production of premixes and compound feeds gaining particular
importance. Optimization of premix formulations for livestock farming aims to ensure
high efficiency at minimal cost and stable quality. In practical terms, this process is
based on a combination of zootechnical, technological, economic and physiological-
biochemical approaches. Key practical solutions that have a noticeable effect on the
production of premixes are:

1. Accurate definition of needs. Analysis of raw materials and regular checking of
the content of nutrients in basic feeds or carriers, which allows to reduce excess trace
elements and vitamins in the premix. Recommendations from breeders of genetics or
formulation of separate formulas for different groups of animals (age, productivity,
season), instead of a “universal” composition.

2. Use of digital tools. Formulation balancing programs help to automatically
calculate the optimal composition under restrictions on prices, levels of vitamins or
trace elements, cost. The use of modules that track the dynamics of raw material prices
allows to quickly adjust formulations for the market.

3. Optimization of the carrier and bioavailability. Selection of a carrier (feed chalk,
wheat, bran, complex) with stable physicochemical properties. Chelated forms of trace
elements should be used when high digestibility is required, or sulfates/oxides - when
economy is a priority.

4. Technological stability. Antioxidants, antimicrobial agents - ensure the stability
of vitamins and prevent quality losses during storage. The homogeneity of mixing
should be determined by micromixers with a coefficient of variation (CV) < 5%, check
the uniformity of distribution using tests (e.g., marker salts).

5. Economic optimization. Replace expensive components. For example, replace
part of the vitamins with stabilized premixes or combined microminerals. To save
money, not only the formula should be optimized, but also logistics, packaging, shelf
life and batch size.

6. Quality control system. The implementation of HACCP / ISO 22000 and GMP+
ensures consistent quality and helps to detect formulation problems more quickly at the
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mixing stage and is a necessary condition for the integration of domestic enterprises
into the global feed market [3, 4]. Regular laboratory monitoring of finished premixes
ensures that the formula corresponds to the design one.

In the context of increasing costs of raw materials, energy and logistics costs, the
problem of optimizing production processes is becoming more urgent in order to
reduce the cost of products without losing their nutritional and biological value. As
evidenced by the results of numerous studies, the implementation of automated process
control systems, mathematical modeling of formulations and optimal planning
methods allows to increase the efficiency of compound feed production by 10-20%
[5—7]. For Ukraine, this issue is of particular importance given the need to increase the
competitiveness of the agro-industrial complex and ensure food security.

Production conditions, features of technological equipment, construction of
technological process, qualification of the formulator and even the personnel
themselves significantly affect the most carefully calculated recipes. In works [5] it is
proved that the accuracy of optimization largely depends on the quality of the initial
data on the nutritional value of raw materials; the use of optimization algorithms in
combination with computer control systems allows to increase the efficiency of feed
resources use and reduce overconsumption of microingredients [6]. A separate
direction of research concerns technological aspects of production and optimization of
premix formulations as concentrated sources of microingredients, in particular issues
of ensuring homogeneity of mixtures, stability of the content of biologically active
substances and prevention of segregation of components [8, 9]. Failure to comply with
optimal mixing and storage conditions leads to a decrease in the quality of the finished
product and deterioration of its technological properties [3, 10]. In scientific works [8,
11-12] it is emphasized the need to take into account the bioavailability of vitamins and
microelements, their stability during storage and interaction between the components
of the mixture. Failure to comply with these requirements, according to [13, 14], can
lead to a decrease in feeding efficiency even with formal compliance with standards.

Most research focuses mainly on mathematical aspects of recipe optimization,
while the issue of practical adaptation of the obtained solutions to the conditions of
specific enterprises remains insufficiently covered. This necessitates further research
aimed at combining theoretical optimization models with real technological and
production conditions, which will ensure a comprehensive combination of
technological, economic and organizational optimization of premix production.

Optimization of the recipe of premixes and compound feeds is one of the key tools
for increasing the efficiency of feed production, as it directly affects the nutritional
value of feeds, animal productivity, feed conversion, production cost, environmental
and economic indicators of enterprises.

In the work of software complexes for calculating recipes for premixes and
compound feeds, there are three general principles of recipe optimization: 1.
Ingredients of the recipe - components and their levels; 2. Quality indicators and overall
quality of raw materials; 3. Optimization of the recipe or preparation of the recipe
according to the main three criteria: fulfillment of the conditions for the quality of the
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specified indicators; fulfillment of the conditions for the restrictions on the % of raw
material input; fulfillment of the conditions of the economic block.

Own practical experience and scientific support of compound feed products for
consumers allows us to state that during optimization, deviations from the
recommended norms may occur due to the use of biological additives and other
technological production processes. In particular, when using matrices of enzyme
action, it is possible to deliberately underestimate or increase the minimum and
maximum nutritional restrictions. When using emulsifiers, the percentage of native fat
input can be reduced, but taking into account the minimum residue for their work. The
availability of ingredients can be increased by 5-15% due to additional thermal
processes, for example, extrusion, expansion, toasting or micronization. The use of
nutraceutical components in modern formulations of premixes for farm poultry:
enzymes (phytase, xylanase, B-glucanase) increases the availability of phosphorus and
metabolic energy; probiotics and prebiotics stabilize the intestinal microflora; organic
acids - control pathogenic microflora; phytobiotics as an alternative to feed antibiotics.
Their use is especially effective in conditions of intensive cultivation and fluctuations
in the quality of grain raw materials.

Therefore, optimization of premix and compound feed formulations should be
carried out according to an algorithm that combines raw material quality assessment,
nutrient balancing according to the ideal protein principle, nutraceutical correction and
economic optimization. A properly optimized premix allows you to increase animal
productivity, reduce feed costs, and improve livestock health.
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BLINDLEISTUNGSREGELUNG

Chepkunov R.A.
Ph. D., Doktorand am Institut fiir Elektrodynamik
der Akademie der Wissenschaften der Ukraine

Der geregelte Asynchronantrieb (AED) ist fiir die Industrie von groBer
Bedeutung. Durch die Verbesserung der Komponenten und der Regelungstechnik
verdringt der AED zunehmend den teureren und weniger zuverldssigen
Gleichstromantrieb (DCD). Die skalare Regelung des AED wurde dabei durch die
verbesserte Vektorregelung abgelost, die 1972 von Siemens [1] eingeflihrt wurde.
Seitdem wurde die Vektorregelung kontinuierlich optimiert und ermoglicht heute eine
Drehzahlregelung in einem breiten Bereich — von 1:100 und mehr. Im Vergleich zum
EPPS, das eine Drehzahl von null vorgibt, ist dies jedoch nicht immer ausreichend. Bei
der Vektorregelung wird die Regelgiite durch komplexere Software erreicht, da eine
Anpassung an Temperatur- und andere Widerstandsdnderungen von Rotor und Stator
des Induktionsmotors (IM) erforderlich ist. Diese Widerstandsdnderungen
beeinflussen die Belastbarkeit des elektrischen Antriebs. Daher muss der
Mikroprozessor mindestens 32 Bit grof3 sein und Gleitkommaoperationen unterstiitzen.
Im Gegensatz zur Vektorregelung beeinflusst bei der Regelung mittels Blindleistung
[2, 3] die Widerstandsdnderung lediglich die Drehzahl, nicht aber die Belastbarkeit des
Motors. Dadurch ldsst sich das Regelungsprogramm deutlich vereinfachen. Die
Regelung des AED mittels Blindleistung ermoglicht die Drehzahlregelung ab Null,
was fiir bestimmte Antriebe, beispielsweise fiir elektrische Transport-, Kran- und
metallurgische Antriebe, von Bedeutung ist. Beim Anfahren und Anhalten von
Elektrobussen konnen stehende Fahrgédste aufgrund wunzureichend sanfter
Geschwindigkeitsdnderungen bewegt werden. Eine priazise Geschwindigkeitsregelung
lasst sich bei hohen Anforderungen durch einen Geschwindigkeitssensor oder eine
einfachere Anpassung an veridnderliche Motorparameter gewahrleisten.

Die Entwicklung des AED mit Blindleistungsregelung erfolgte unter Anwendung
moderner wissenschaftlicher Forschungsmethoden. Moderne computergestiitzte
mathematische Modellierung gewihrleistete die Ubereinstimmung mit den
Wirkleistungsiibertragungsprozessen. Fiir die experimentelle Untersuchung und die
Bestétigung der Ergebnisse der mathematischen Modellierung wurden Priifstinde im
Elektrotechnikwerk Saporischschja genutzt, die eine schnelle und weite Variation der
AED-Last ermdglichten. Die wichtigsten Ergebnisse der AED-Forschung zur
Blindleistungsregelung werden im Folgenden dargestellt.

Die Qualitit des AED lésst sich anhand der Oszillogramme beurteilen.

Abb. 1 zeigt das Oszillogramm der Lastrampe bis zum Nennwert, der
Drehzahlumkehr und der Lastabwurf im Asynchronantrieb EKT4R-250-380-50 des
Elektrotechnikwerks Saporischschja. Nennwerte: Strom /—250 A, Spannung Ud — 380
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V, Nennausgangsfrequenz — 50 Hz. Die Frequenz f variiert von -30 Hz bis +30 Hz. Die
Strome der beiden Phasen i, und i. sind angegeben. Bei sinkender Frequenz £ ist die
Frequenzédnderungsrate durch die Spannung U, begrenzt, bei steigender Frequenz der
Strom /. Unter Beriicksichtigung der Spannungs - und Strombegrenzungen ist die
Umkehrzeit minimal. Die Umkehrung ldsst sich an der Anderung der
Phasenverschiebung der Strome i, und i. erkennen.
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Abb. 1. Lastabwurf, umgekehrter Lastabwurf [2]

Abbildung 2 zeigt die Lastabwurf- und Lastabwurf-Verhaltensanderung bei einer
gegebenen Frequenz f; = 1 Hz. (Die Drehzahl wird hier und im Folgenden iiber die
Rotationsfrequenz des Wechselstroms an einem Polpaar gemessen; daher sind die
Skala der Motordrehzahl n und die Frequenz f des Umrichters gleich, und es gilt n, =
£;). Das Oszillogramm wurde am elektrischen Antrieb EKT4 des Elektrotechnikwerks
Saporischschja mit einer Wechselstromleistung von 30 kW aufgenommen. Das
Drehmoment wurde von einem koaxialen Gleichstrommotor mit gesteuertem
Gleichrichter bereitgestellt.

Die Signale sind dargestellt: Strom i, , Stromkomponenten: Izy — Wirkanteil
bezogen auf die Spannung, Izz — Wirkanteil bezogen auf die elektromotorische Kraft
E, Iyy — Blindanteil bezogen auf die Spannung.

Der kontinuierliche Regelbereich der Drehzahl im Nullpunktbereich wird durch
das berechnete Oszillogramm in Abb. 3 mit einer Drehzahlanderung von +1 Hz auf -1
Hz bestitigt. Die Abbildung zeigt: die Solldrehzahl des AED f; und die
Ausgangsfrequenz des Frequenzumrichters (FC) f; die gestrichelte Linie — die auf ein
Polpaar reduzierte Drehzahl des Wechselstroms v = f — f, wobei f die
Schlupffrequenz ist; die strichpunktierte Linie — die Spannung des FC U. Aus dem
Oszillogramm ist ersichtlich, dass die Drehzahl wéhrend transienter Vorginge ihr
Vorzeichen dndern kann.
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Abb. 3. Drehzahldnderung von +1 Hz auf -1 Hz bei periodischen Lasten [2]

Ein Merkmal eines hochwertigen AED ist die Fahigkeit, mit multidirektionalen
Storungen umzugehen, die zum Bremsen oder Beschleunigen des Motors dienen. Dies
ist wichtig fiir den Antrieb von Elektrofahrzeugen, Kranen, metallurgischen Anlagen
wie beispielsweise Walzenabwickeltischen mit kombinierter Beschleunigung und
Bremsung sowie anderen elektrischen Antrieben. Multipolare Storungen sind in Abb.
4 mit den Parametern des Motors und des Reglers wie in Abb. 2 dargestellt. In diesem
Fall wird die Drehzahl auf ein Paar IM-Pole reduziert, daher haben die Signale fiir
Drehzahl n, Sollwert der Drehzahl n,, Frequenz f, Sollwert der Frequenz f; und F;, die
gleiche Skala. Ohne Drehzahlregler und mit einem Polpaar gilt n,= F;,. Die Werte auf
der Ordinate sind in Hertz und Ampere angegeben. Die Spannung U wird durch
Multiplikation mit dem Verhéltnis der Nennwerte £, /Unom auf die Frequenz reduziert.
Alle Signale wurden fiir jedes i-te Diskretisierungsintervall berechnet. Die
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Diskretisierung der Berechnungen betrdgt in diesem Fall 0,5 ms, was der
Modulationsfrequenz des Mikroprozessors von 2 kHz entspricht. In der Praxis kann
eine hohere Modulationsfrequenz auftreten. Dies ermoglicht eine hochgenaue
Approximation der sinusformigen Spannungen des Wechselrichters und die
Realisierung praktisch tragheitsloser Regelungsprozesse im AED.
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Abb. 4. Multipolare Stérungen [2]

Bei Bremsstorungen, die zu einer Drehzahlabnahme fiihren, erhoht das
Regelsystem die Frequenz des Umrichters. Bei Beschleunigungsstorungen, die eine
Drehzahlzunahme bewirken, reduziert es die Frequenz des Umrichters, wobei der
erforderliche Schlupf des Wechselstroms sichergestellt wird. Die in der Abbildung
dargestellte Abnahme bzw. Zunahme des Schlupfs entspricht der Anlegung des
Nennlastmoments an den Elektromotor in der einen oder anderen Richtung.

Ist die erforderliche Frequenzabnahme grof3er als der Sollwert der Drehzahl, muss
der Umrichter die Drehrichtung umkehren. Die nach der Umkehrung ermittelte
stationdre Frequenz fz muss dann den Sollwert nback um die zur Schlupfkompensation
erforderliche Schlupffrequenz fs erhdhen:

Jr=fs-ns.

Dies wurde bei der Priifung des elektrischen Antriebs bestitigt und ist im
Oszillogramm der mathematischen Modellierung in Abb. 5 ersichtlich. Dort dndert sich
der Sollwert n, mit der abwechselnden Richtungsidnderung periodischer Stérungen
allmahlich von +1 Hz auf —1 Hz. Wie in Abb. 1 sind auch hier zwei Strome i, und i,
dargestellt, anhand deren Wechsel die Betriebsarten des elektrischen Antriebs (direkt
oder in umgekehrter Richtung) erkennbar sind. Bei der zweiten und letzten Storung in
Abb. 5 steigt die Frequenz wie bei der ersten Storung in Abb. 4 an. Bei der ersten,
dritten und vierten Storung sinkt die Frequenz auf null und steigt nach der Umkehrung
wieder auf fz an.
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Die Details des Prozesses sind in der Abbildung mit vergroBerter Zeitskala bei der
ersten Storung sichtbar. Im ersten Abschnitt sinkt die Frequenz auf null, dann erfolgt
eine Umkehr (im Diagramm bei 5,52 s), die an der Anderung der Phasenfolge der
Strome i, und i. erkennbar ist. AnschlieBend steigt die Frequenz auf den Wert fz an,
und die Geschwindigkeit n ndhert sich dem vorgegebenen Wert ;. Nach dem Ende der
Storung sinkt die Frequenz der Stréme auf null, es tritt eine Umkehr auf (im Diagramm
bei 17,5 s), und die Frequenz steigt wieder an, um den eingestellten Drehzahlwert zu
erreichen. Der Umkehrvorgang ist kontinuierlich und trégheitslos, im Gegensatz zu
dhnlichen Vorgingen in einem Gleichstromantrieb mit separater Briickensteuerung
mittels Drei-Positionen- oder Abtastlogik.
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Abb. 5. Anderung der Frequenz n von +1 Hz auf —1 Hz bei abwechselnder Richtungséinderung
periodischer Storungen [2]

Bei gleicher Drehzahl- und Lastrichtung des Asynchronantriebs und einer
Frequenz f des Umrichters nahe Null, die im stationdren Zustand der algebraischen
Summe der Sollfrequenz f3 und der Schlupffrequenz f; des belasteten
Asynchronantriebs entspricht, sind Stromspitzen moglich. Dies ist im Oszillogramm
von Abb. 6 ersichtlich, in dem die Abszisse die Zeit in Sekunden und die Ordinate in
Hertz die folgenden Werte angibt: Frequenz des Umrichters f; auf ein Polpaar des
Wechselstroms reduzierte Drehzahl n (n = pn,, wobei p die Anzahl der Polpaare des
Wechselstroms und np die Drehzahl bei der Anzahl der Polpaare p ist); Solldrehzahl
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ns, die, auf ein Polpaar des Wechselstroms reduziert und ohne Drehzahlregler
betrieben, der Sollfrequenz f; entspricht: ns = f; ;

Die Spannung U wird ebenfalls in Hertz angegeben, wobei zu beriicksichtigen ist,
dass die Nennspannung U, der Nennfrequenz fom : U = fromUrc/Uyom, 1n diesem Fall
Jfrnom= 50 Hz.

Im Oszillogramm nimmt die Frequenz f; (bzw. n;) allmihlich von 5 Hz auf null ab.
Da ab 5 Hz die Richtung von Last und Drehzahl {ibereinstimmen, haben die Frequenz
f; und die Schlupffrequenz f; entgegengesetzte Vorzeichen. Im angegebenen
Zeitintervall kehrt sich das Vorzeichen um, wenn die algebraische Summe der
Frequenzen f; + f; gleich null ist.
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Abb. 6. Stromspitzen bei gleicher Drehzahl und Lastrichtung und nahezu Nullfrequenz [2]

Bei /5 = 2 Hz und ¢ = 40 s treten Stromspitzen auf, die bis zum
Frequenzumkehrpunkt bei /3 = 1,6 Hz und ¢ = 67 s anhalten. Bei langerem Betrieb in
diesem Drehzahlbereich (z. B. beim Absenken einer Last in einem Kranantrieb), in
diesem Fall von 1,6 bis 2 Hz, konnen periodische Stromspitzen und die zusitzliche
Erwiarmung von Motor und FC die Belastbarkeit des AED reduzieren. Um dies zu
vermeiden, wird im AED-Strukturdiagramm eine Totzone f,;, < f < fu. eingefiihrt.
Diese kann die Umrichterfrequenz f gegeniiber dem berechneten Wert /* indern, wenn
die Vorzeichen von f; und £ entgegengesetzt sind: £ /3 < 0. Der Parameter fiin , fumax
kann iiber das Bedienfeld angepasst werden. Sind diese Stromspitzen nicht kritisch,
kann er auf null gesetzt werden.

Der Effekt der Totzone ist im Oszillogramm in Abb. 7 sichtbar. Sobald die
Totzonengrenze erreicht ist (¢ = 33c), dndern sich Drehzahl und Frequenz nicht mehr.

Wenn es sich hierbei um die Absenkung der Last am elektrischen Kranantrieb
handelt, sinkt diese mit einer Drehzahl ab, die der Frequenz an der Totzonengrenze
entspricht. Sobald die Drehzahl erreicht ist, die der Frequenz an der unteren
Totzonengrenze entspricht, féllt die Frequenz abrupt auf diesen Wert ab, und es kommt
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zu einer Drehrichtungsumkehr (bei ¢ = 73¢). Nach der Umkehrung sind die Richtungen
von Motorlast und -bewegung entgegengesetzt. In diesem Modus treten keine
Stromspitzen auf.

Dadurch werden Stromspitzen, die bei Lastwechseln nahe Null auftreten, deutlich
reduziert. Die Nachteile liegen in der Unpraktikabilitdt bestimmter Drehzahlen nahe
Null.  Generell bietet der Asynchronantrieb jedoch einen stufenlosen
Drehzahlregelbereich, einschlielich Null, und ermdglicht praktisch trégheitsloses
Riickwértsfahren (im Gegensatz zu den meisten EPPS, bei denen wihrend des
Riickwirtsfahrens eine Abtastlogik mit alternierender Schaltung der antiparallelen
Briicken des Umrichters zum Einsatz kommt).
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Abb. 7. Vermeidung von Spannungsspitzen [2]

Zusitzlich zu den oben genannten Punkten wurde fiir AED mit
Blindleistungsregelung ein Programm zur Anpassung an Parameterdnderungen eines
Asynchronmotors entwickelt, das sicherstellt, dass die Drehzahl dem Sollwert
entspricht. AuBBerdem wurde ein Programm zum Zuschalten des Frequenzumrichters
fiir einen rotierenden Motor entwickelt, das die Wiederinbetriebnahme des AED nach
einer kurzzeitigen Unterbrechung der Netzspannung ermdglicht.
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Modern military conflicts are increasingly accompanied by cyber threats that can
significantly influence the course of combat operations. In this regard, cybersecurity
has become an important component of the strategic management of military
operations. Under modern conditions, information superiority can determine the
outcome of confrontation; therefore, the protection of information resources is of
particular importance. The relevance of this issue is increasing in the context of
contemporary conflicts in which cyberattacks are actively used as one of the tools of
warfare [1]. The purpose of this study is to analyze the role of cybersecurity in military
operations and to identify the main approaches to ensuring information protection on
the battlefield.

In modern conditions, information is becoming a strategic resource whose
importance can be compared to military equipment or weapons. The widespread use of
modern technologies, including unmanned aerial vehicles, satellite systems, digital
communication networks, and automated command and control systems, significantly
expands the capabilities of conducting military operations. At the same time, the
development of such technologies creates new challenges related to cyber threats.
Cyberattacks can lead to the leakage of confidential information, disruption of military
command and control systems, or even the loss of control over critical resources.
Similar incidents have already been recorded in various armed conflicts, confirming
the reality and danger of such threats [2].

The effectiveness of military operations largely depends on the ability of command
to promptly obtain, analyze, and use information. Any interference with the operation
of information systems can significantly reduce the efficiency of troop management.
For example, disruptions in communication or data transmission systems may
complicate the coordination of military units and the execution of combat tasks.
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Therefore, ensuring information security is an important condition for maintaining
combat readiness and effective strategic planning. To ensure reliable protection of
information resources, military structures must implement comprehensive
cybersecurity strategies.

Cooperation with international partners and allies also plays a significant role. The
exchange of information about cyber threats, experience in countering cyberattacks,
and the use of best practices can significantly increase the effectiveness of protecting
information systems. Equally important is the development of clear response plans for
cyber incidents. The presence of such plans allows for a rapid response to potential
attacks and minimizes their negative consequences for military operations [1]. Special
attention should also be paid to the use of modern analytical methods for assessing
cyber threats. One such tool is Bayesian networks, which are used to model
probabilistic relationships between various factors. This method makes it possible to
analyze complex systems and predict the development of events based on available
data [3].

The use of Bayesian networks in cybersecurity allows the assessment of risks
associated with potential cyberattacks and the determination of the probability of
certain types of threats. For example, such models can be used to analyze the likelihood
of phishing attacks, DDoS attacks, or other cyber incidents. In addition, Bayesian
networks can be applied to predict the possible consequences of cyberattacks for
military operations. Using appropriate models, it is possible to evaluate how a
particular cyber threat may affect the effectiveness of combat missions, the functioning
of command-and-control systems, or the level of combat losses. This enables military
specialists to assess risks more reasonably and choose optimal response strategies.

Thus, cybersecurity plays an important role in ensuring the effectiveness of modern
military operations. The protection of information systems, the development of modern
cyber defense technologies, and the use of analytical methods such as Bayesian
networks help increase the security level of the information environment and ensure
information superiority on the battlefield [2].
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The global energy system is undergoing a period of profound transformation driven
by technological progress, environmental concerns, and the growing demand for
sustainable economic development. Over the past decades, renewable energy sources
have moved from a peripheral role in the energy sector to a strategic priority for many
countries. Governments, research institutions, and private companies are investing
significant resources into the development and deployment of technologies capable of
reducing dependence on fossil fuels while maintaining the stability and reliability of
energy supply.

One of the most noticeable trends in the energy transition is the rapid advancement
of renewable energy technologies. Solar power systems have experienced remarkable
progress due to improvements in photovoltaic materials, increased conversion
efficiency, and reductions in production costs. Modern photovoltaic panels are capable
of generating significantly more electricity compared to earlier generations, while
large-scale solar power plants are becoming a common element of national energy
systems. At the same time, wind energy technologies continue to evolve through the
construction of larger and more powerful turbines with increased rotor diameters and
higher tower heights. These technological improvements allow wind farms to produce
greater amounts of electricity and operate more efficiently even in regions with
moderate wind resources [1-3].

Hydropower and bioenergy technologies also continue to develop, providing stable
and reliable sources of renewable energy. Hydropower remains one of the most mature
renewable technologies and plays an important role in balancing electricity systems
due to its ability to regulate power output. Bioenergy technologies, including biomass,
biogas, and biofuels, are expanding their presence in the energy mix, especially in
regions with significant agricultural and forestry resources. The integration of these
renewable sources contributes to the diversification of energy supply and enhances the
resilience of national energy systems.

Despite these impressive technological achievements, the accelerated growth of
renewable energy introduces several complex challenges that require careful analysis
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and strategic planning. One of the most critical challenges is the variability of
renewable energy generation. Solar and wind energy production is directly influenced
by weather conditions, seasonal cycles, and geographical factors. As a result, the output
of renewable energy facilities can fluctuate significantly over short periods of time.
This variability complicates the operation of power systems and creates the need for
advanced forecasting techniques, flexible generation capacities, and effective energy
storage technologies.

Another important issue is the integration of renewable energy sources into existing
power grids. Traditional electricity networks were historically designed to support
centralized power generation from large thermal or nuclear power plants. In contrast,
renewable energy technologies are often distributed geographically and connected to
the grid at multiple points. This structural transformation requires the modernization
of grid infrastructure, the implementation of smart grid technologies, and the
development of advanced digital systems for monitoring and controlling electricity
flows. Without such modernization, large-scale integration of renewable energy may
lead to operational difficulties and decreased system reliability[4-7].

The development of renewable energy technologies also depends heavily on
economic and institutional factors. Significant investments are required for research,
development, and large-scale deployment of new energy technologies. Governments
play a crucial role in creating supportive policy frameworks that encourage innovation
and attract private investment. Financial incentives, regulatory reforms, and
international cooperation are essential components of successful renewable energy
strategies. Many countries are already implementing long-term energy policies aimed
at accelerating the transition toward low-carbon energy systems.

At the same time, the rapid growth of renewable energy opens new opportunities
for technological progress and economic development. The renewable energy sector is
becoming a major driver of job creation in fields such as engineering, manufacturing,
construction, and energy management. The expansion of renewable energy industries
stimulates technological innovation and promotes the development of new markets for
advanced energy solutions. In addition, increased reliance on domestic renewable
resources can strengthen national energy security by reducing dependence on imported
fossil fuels.

Energy storage technologies represent another critical area of development that can
significantly enhance the effectiveness of renewable energy systems. Modern battery
technologies, pumped hydro storage, hydrogen energy systems, and other innovative
solutions are being actively developed to address the problem of energy variability.
These technologies allow excess electricity generated during periods of high renewable
output to be stored and used later when energy demand increases or renewable
generation decreases [8-10].

In the long term, the continued advancement of renewable energy technologies is
expected to transform the structure of the global energy system. Decreasing costs of
renewable energy equipment, improvements in technological performance, and
increasing public awareness of environmental issues contribute to the rapid expansion
of renewable energy capacity worldwide. Many countries have already established
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ambitious targets for increasing the share of renewable energy in their national energy
balances over the coming decades.

In conclusion, rapid technological shifts in the field of renewable energy represent
a complex combination of challenges and opportunities. Successful adaptation to these
transformations requires the application of modern analytical methods, system analysis
tools, and interdisciplinary research approaches. Effective integration of renewable
energy technologies into modern power systems will depend on coordinated efforts in
technological innovation, infrastructure modernization, economic policy, and
international cooperation. The future stability and sustainability of the global energy
sector will largely depend on how effectively societies manage this ongoing
technological transition.
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METOJ0JIOI'TA BUBOPY MEPEKEBOI'O
CUMVYJATOPA JJisA MOAEJIOBAHHA IUHAMIYHUX
TEJEKOMYHIKAIIIMHUX CUCTEM

Muxaiiaivenko Ousexciii BajsepiiioBu4,
acmipast
Hamionansuuit yniBepcutet «llontaBceka nomitexnika imeHi FOpis Konapatiokay

AKTyaJbHicTh. CTPIMKUN PO3BUTOK HOBITHIX T€JICKOMYHIKALIMHUX PIILICHB TATHE
3a c000I0 3pOCTaHHS BAXKIUBOCTI MEPEX 13 AMHAMIUYHOIO apXITEKTypOlO, CHCTEM
MoO1TbHUX By3nmiB TNy ad-hoc (MANET), mepexi, chopmoBaHi Oe3MiIOTHUMU
mitanpHuMEU anapatamu (FANET), nazemMHi poO6oTOTeXHIUHI TUIaThOpMH Ta HU3KA
THIITMX CUCTEM 31 3MIHHOIO TOTOJI0Ti€0. KITI0U0BOIO pHCOIO TAKUX MEPEX € TMHAMIYHA
CKJIaJIOBa y IXHIM KOH]IrypaIlii, 110 BUHUKAE BHACTIJOK MOOLIBLHOI XapaKTepUCTUKU
KOMITOHEHTIB, 0OMEKEHOCTI 3aIaciB €Heprii, SKUMU BOHU OIEPYIOTh, a TAKOXK Yepes
HECTIMKMI XapakTep KaHalliB 3B'a3Ky. OgHaK yucelnbHa PI3HOMAHITHICTH JOCTYITHUX
MporpaMHuX 3aco0iB JJII MOJEIIOBAHHS, IO BIAPI3HAIOTHCS aApPXITEKTYpPHUMHU
MIIX0JaMHU, PIBHEM JeTaji3alii Mopened, (PyHKIIOHAIbHHUMH MOXJIMBOCTAMH, a
TaKOX BUMOTaMH J0 OOYHMCIIOBAILHUX PECYpCIB, 3HAYHO YCKIAJHIOE BHUOIp
IHCTPYMEHTY /TSI KOHKPETHHX JOCTiAHUIILKUX 3aBJaHb B IMEBHUX OOMEKYBAIBHHUX
yMmoBax. Lle 3yMmoBitO€ HEOOX1IHICTH pPO3po0JeHHS (OPMaII30BAHUX KpPHUTEPIiB
BUOOPY MPOTrpaMHUX 3acO0IB JJIsI MOJETIOBAHHS JUHAMIYHUX TEJIEKOMYHIKAIIHHUX
CHCTEM.

Orasia gitepatypu i noctaHoBka npoodaemu. Y npami Kamnanina Ta 1. (2020)
BKa3y€ThCs, IO MepexeBuil cumyisitop NS-3 3aiiMae mpoBigHE Miclie cepen
IHCTPYMEHTIB MOJICIIOBAHHS 3aBISKU BUILHOMY IPOTpaMHOMY 3a0€3MEUYCHHIO Ta
BUCOKOMY CTYNEHIO JeTaii3allii MEpeKeBHX IPOTOKOJIB, a TaKOX 3pPOCTaHHIO
MONYJISIPHOCTI 4epe3 mepioauyuHi oHoBieHHs [1]. Y pobori Mansyp ta iH. (2023)
3MIMCHEHO TOPIBHAJIBHUNA PO3MJISIT METOJIB MOJICTIOBAHHS OE3/IPOTOBUX MEPEK,
KOHIIEHTPYIOUM yBary Ha cumyisitopax NS-3 ta OMNeT++. Pe3ynbTaT iXHBOTO
JOCIIKEHHS 3aCB1IUYIOTh, IO €()eKTUBHICTH BUOOPY MEBHOTO CUMYJIITOPA 3HAYHOIO
MIpOIO 3YMOBITIOETBCS BIACTHBOCTSIMHU MEPEXi Ta 3aBAAHHSAMHU JOCIIKEHHS, MTPOTE
HEeMae KpUTepiaabHOTO aHaji3y 1ux acnekTiB [2]. ['omec Ta iH. (2023) akleHTYIOTh Ha
repeBarax 3acTOCYBaHHS CHMYJISATOPIB JUIsl BUBYCHHS BEIMKUX JUHAMIYHUX MEPEK
3aBASKM MOXJIMBOCTI TOYHOTO KOPWUTYBaHHS MapamMeTpiB BUIIPOOyBaHb Ta
BHUCBITJIIOIOTH 3HAYYIICTh CUMYJIITOPIB Y IUIOLIMHI OCBITHIX Ta HAYKOBHUX 3aBJIaHb [3].
Hocmimxenns [1-6] miaKpeciowT, MO BIpTyalbHI OTOYCHHS HAAAIOTh PI3HOOIYHI
OTIITiT JJTIsI MOJICTTFOBAHHS PaiOKaHAIIB Ta MEPEIKEBUX IPOTOKOJIB, @ 3MiHA BUOPAHOTO
OTOYECHHS BIMYYTHO BIUIMBA€ Ha pe3yJbTaTH €KCIepMMEHTIB. BomHodac, cucrema
OOTPYHTOBAHOTO BiIOOPY CUMYJIATOpA JIJIi MOJEITIOBAHHS TUTMHHUX MEPEX 3aJICKHO
B1JT 0COOJIMBOCTI 3a/1a4i 3aJIUIIAETHCS HEPOZKPHUTOIO.
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Kpurepii Bubopy. AOu oOpaTu mnporpamMHe CEpeAOBHUIIE IJs MOJIECITIOBAHHS
TEJIEKOMYHIKAI[IHHUX CUCTEM, 3a3BUYail 3aCTOCOBYIOTh 3arajibH1 KpUTEPii OLIHIOBaHHS
MEPEeXKEBUX CUMYJSITOpiB. Jl0 HUX BIJIHOCATH MaclITabOBaHICTh CHUCTEMU
MOJICJIIOBaHHS, IIBUJAKICTh BUKOHAHHS CHUMYJIAIIi, CKJIQJHICTh NpPOrpaMyBaHHS,
BIJITBOPIOBAHICTh PE3YJbTATIB Ta PEATICTUYHICTh KiHIEBOI cuMyssii. Ilpore
JTMHaMIYH1 TeJeKoMyHikamiiai Mepexi, 30kpema MANET ta FANET, Bumaraioth
Opatu 10 yBard JI0AaTKOBI OOMEXyBasbHI Kputepii. J[Ji1 MpaBUIBLHOTO HAMpMY
BHOOPY KpHUTEPIiB BIAMOBIMHO JO OOMEKYIOUHX IapaMeTpiB JOCIIHKEHHS 1X
po3aineHo Ha 3 kateropii: DyHKIioHANBHI, EkcniepumenTanbhi Ta ExcrutyaTariiiui.

Jlo hyHKIIOHAIBHUX KPUTEPIiB BITHOCATHCA:

1. ITinTpuMka Mojenelr MOOITFHOCTI Ta €HEPTOCTIOKUBAHHS BY3IiB. Hamae 3mory
MOJICJIFOBAaHHS JUHAMIYHOI 3MIHU PO3TAIlyBaHHS BY3J1B MEPEXI Ta ii TOMOJIOTTI.

2. PeanmictuyHiCTh MOZIEIIOBaHHS 0€3pOTOBOr0 KaHaiy. [lependauae BpaxyBaHHA
BTpaTH CUTHAITY, IHTEp(EepeHLIli CUTHATY Ta NEPEIIKO]T CEPEIOBHUIIA.

3. [IlinTpumka TIOpUIHUX MEpeKeBUX TexHojorid. Hagae MOXIHMBICTH
MOJIETIIOBaHHSI MEpeX, y SKUX 3alydaroThCsl JEKUIbKa TEXHOJIOTIH Tmepenadl
OJTHOYACHO.

J10 eKcriepuMEHTANbHUX KPUTEPIiB HAJIEKATh:

1. MoxnuBicTh Moaudikaiii aaropuTMiB, iX JTOCTYINHICTb. 3A1HCHIOE
BIIPOBA/DKCHHS CBDKMX UM KOPUTYBAaHHS BXKE HASBHUX CXEM PO3PaXyHKY
MapuipyTHu3alii a00 KepyBaHHS MEPEXEIO.

2. TloBHoTa 300py BHUXIZHHX METpUK. CHUMYIALINHUI 1HCTPYMEHT MYCHUTh
HAJaBaTH BUXIJHY CYKYIHICTh METPHUK, BaXJIMBHX IJS OI[IHKA XapaKTEPUCTUK
Mepexi, 10 3MIHIOIOTHCS 3 yacoM. Jlo ITUX MOKa3HHKIB HaJeKaTh TaKi MapamMeTpH, sK
yac OYIKyBaHHs, MPOIYCKHA 3JaTHICTh KaHaly, MapLIpyTH JaHUX Ta CIIykOoBe
HABaHTA)KCHHSL.

3. MoXnuBICTh 1HTErpauii 3 1HCTPyMEHTaMHU aHali3y JaHuX. AOW pe3yJbTaTu
CUMYJIAIIT MOXXHA OyJI0 3pyYHO aHali3yBaTH W ONpalbOBYBATH Jalli, MOTO CIijJ
HaJalllTyBaTU TakK, 000 EKCIOPT JJaHWX BIJOYBaBCS Yy 3arajJbHOMPHUIHSATHUX
dopmarax, CSV um JSON. Illo Hamae 3mory 0e3 mpoOieM 3anydaTH 30BHIIIHI
THCTPYMEHTH JJIs1 TIOJAJIBIII0I CTATUCTUYHOT 00pOoOKU Ta moOy0BH rpadikisb.

Jlo excrutyaTaiiiHuX KpUTEPiiB HAIEKATh:

1. PiBeHb BUKOpPHCTaHHS OOYHMCITIOBAILHUX pecypciB. OIiHIOE, HACKUIbKU
e(hEeKTHUBHO 3a1F0ETHCS Yac Mpollecopa Ta onepaTUBHA MaM'ATh.

2. 3pydYHICTh HaJAIITYyBaHHS, NPOBEJIECHHA Ta BI3yali3allili EKCIEPUMEHTIB,
CYMICHICTh 3 OINEpaliiHUMH CUCTeMaMH. Bka3zye Ha JerkicTh HaJlallTyBaHHS
MepeKeBUX MapaMeTpiB Ta MPOBEIECHHS MOJIEIIOBaHb Y paMKaX 00paHoi onepaiiitHoi
CUCTEMH.

3. HasBnicTs nokymenraiii. [IporpaMHuii KOMILJIEKC MOBUHEH MAaTU PO3TOPHYTY
TEeXHIYHY JIOBIIKOBY iH(OpMaIlito, 3pa3ku CIICHAPIiB JJIT MOJICTIOBAHHS Ta HAaBYAJIbHI
pecypcH, 110 3HAYHO CTPOIIY€ HOTO 3aCTOCYBaHHS Y chepi HayKH.

[TopiBusimpHa Tabmuisg s cumynaropiB NS-2, NS-3, OMNeT++ ta NetSim
BIJIMIOBI/THO /10 BUBHAYCHUX TPYN KPUTEPIiB HaBeeHa B Tabmii 1.
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Taoauus 1.
KputepiajibHa OIliHKa MEPEKEBUX CUMYIISITOPIB
Kpurepiit NS-2 NS-3 OMNeT++ NetSim
ODYHKITIOHATBHI KpATEPIi
Mogeni wmobinpHOCTI Ta | 0a30Bi Mogemi pearizoBaHoO MiATPUMYETHCS TiNBKH 0a30Bi
€HEeproCIOKUBAaHHS BY3JIiB | MOOUIBHOCTI, IIUPOKUIT Habip yepe3 MOAyIi MoOJeTi
eHeproMoiei MoJienen INET Ta Mobility MOOUTEHOCTI
oOMesxeHi1 Framework
PeanictuynicTh CIIPOIIICHI po3mmpeHi IeTaabHl Moael 00MeXKEHHIT
MOJICITIOBAHHS MO MOJIEITI 3 gepe3 INET Tta Ha0ip MoJene
0e31pOTOBOTO KaHAITY pamiokaHay 3aTyXaHHSAM Ta 1HIIT MOy
iHTepdepeHieo
[linTpumka riOpuaHuX MiATPUMKa MO>KJIUBICTD MiATPUMKa MEPEK miATpUMKa
MEpEKEeBHX TEXHOJIOT1H OKpeMux MO/ICTTFOBAHHS gepe3 MOyl Mepex Jepes
TEXHOJIOT1H Wi-Fi, LTE, IoT, MOJTyJTi
LoRaWAN 3
2026
ExcniepuMeHTabHI
KpHTepii
Monundikarist Ta | BIAKPUTHH KO, | BHCOKA Cy4acHa MOJIyJIbHA YaCTKOBO
JOCTYITHICTh aJlTOPUTMIB MOJKJIUBICTb THYYKIiCTh apxiTeKkTypa JIOCTyITHA
3MIHIOBaTH monudikamii C++ JIO3BOJISIE MoudiKaris
MPOTOKOJIN Mozenen 3MIHIOBAaTH
ANTOPUTMHU
[loBHOTa 300py BUXiTHHX 0a3oBi UPOKKUN HaOlp | JIeTanbHa cucTtema | 3abesmedye 30ip
METPHK MOKa3HUKH CTaTHCTHYHUX CTaTHCTHKH 3 OCHOBHHX
MTOKa3HUKIB iHTepdetricom METPHK
[HTerparis 3 MO>XKITUBUH iATpUMKa iHTerparis 3 € MTPUMKA
THCTpYMEHTAaMH  aHaJli3y | eKCIIOpPT JaHuX, | EKCIOPTY JAaHUX 30BHIIIHIMH eKCIIopTy
JaHUX ase oomexenuit | y CSV, JSON Tta IHCTpyMEHTaMHu pe3yibTaTiB
TpacyBaHHs aHaizy
Excrutyaramiiini kpurepii
Buxopucranns norpedye ONTUMIi30BaHa e(deKTHBHE POYKTHBHICTb
00YMCITIOBATBHUX 3HAYHHUX apxiTeKTypa BUKOPHCTAHHS 3aJIeXKHTh BiJ|
pecypciB pecypciB CUMYJIATIT pecypciB CIICHApII0
3pyuHICTh HANANITYBaHHS | HANAIITYyBaHHS norpedye 3py4YHUI 3py4YHHI
Ta BizyaJizarii norpedye HaITUCaHHS rpadiunuit rpadivHuit
EKCIIEPHMEHTIB IPOrpaMyBaHHS CIleHapiiB inTepdetic iHTepdeiic
JlokyMeHTaltist Ta | JOKyMEHTAIlis aKTHBHA neTanbHa HasBHI oiiiHi
HaBYaJIbHI MaTepiain oOMerxeHa Ta JIOKYMEHTAIlisl Ta | JIOKyMEHTAIlis Ta HaBYaJIbHI
3acrapina CHIBHOTA TIPUKJIATH MaTepiaiu

BucnoBku. [IpoBenenuii aHami3 mokasye, o BUOIP BiJMOBITHOTO MEPEKEBOTO
CepeIOBHUIIA JIJISl BIATBOPECHHS MOBEAIHKYA PYXOMHX TEJICKOMYHIKAI[IHHUX CUCTEM CJIi]T
IPYHTYBaTH Ha OIHIN iXHIX (YHKIIIOHAJIBHUX, JOCIIJIHHUIBKAX Ta MPAKTHIHUX
ACTIEKTIB.

Axmo Opatu 10 yBaru kputepii (QyHKIIIOHATBHOCTI, TO MOBHIMIUN CHEKTP O
JUISL MOJICTIOBaHHS TEPEMIIIEHHSI €JIEMEHTIB Mepeki, 0COOIUBOCTEH O€3pOTOBOrO
3B'SI3Ky Ta KOMOIHOBaHUX MEPEKEBUX PIllIEHb MPOTOHYIOTh TaKli CUMYJIATOPH, SIK NS-
3 ta OMNeT++.
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CTOCOBHO KpHUTEpiiB, MOB'SI3aHUX 13 NMPOBEACHHAM EKCIEPUMEHTIB, a caMe —
3IaTHICTh 3MIHIOBATH QJITOPUTMHU Ta HAKOMWYYBaTH IMOKa3HUKU Mepexi NS-3
JEMOHCTPYE HaWBUIIMUNA pPIBEHb QJAaNTUBHOCTI JUIsI HAyKOBUX pO3pO0OK, alie
BUKOPHUCTaHHA 1HTEephecy 0OMEKEHO TUIBKU JIIHYKC-IIECHTPOBAHUMHU CHUCTEMaMH Ta
rpadiuyHuil iHTEpdelc € OKpeMHUM OOpi3aHUM MOJyJeM, TOMY Ui POOOTH 3
iHTepdeiicom, HalikpanuM Bubopom 0yne OMNeT++. Tpeba 3a3HauuTH, 1110 3ayCK
y cucteMi Windows € MOXJIMBUM 4Yepe3 CKIAJIHUM HaOlp KOMaH. AJie € MOXIUBUM
CTBOPEHHS JI0JIATKOBOTO MPOrPAMHOTO 3a0e3MeUeHHS Ha 0a31 I1€1 CUCTEMH JIJISI OIIIHKH
pe3yIbTaTIB.

[IMomo excruryaTaliiHUX BUMOT, TO HAWOUIBIIY 3pY4YHICTH Yy Tporeci podoTu
HagaroTh OMNeT++ ta NetSim, 1110 BHpI3HSIOTHCS TOTYKHUM 1HCTPYMEHTAPIEM IS
rpad1YHOTO MPEACTABICHHS MPOIECIB Ta KOH(PITYpyBaHHS JOCIITHUIIBKUX 3aBJaHb Ta
MEHIITUM HaBaHTA)XCHHSM Ha 0O0YHCIIOBaIbHY crucTemMy. NS-2 ta NS-3 moTpedyroTh
3HAYHO OUIBIIMX 3HAHb JJIA IOYaTKy pOOOTH Ta HABUYKKA BOJIOJIHHA MOBOIO
nporpamyBaHHsi C++. A NetSim migxouTh i1 CTBOPEHHS HAaBYAIBHUX MPOTPaM.
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3HOCOCTINUKI TA AHTU®PIKIINHI TA3OTEPMIYHI
IMMOKPUTTSI

CupoBarka Bsiuecsaas JleonizoBuu
KaHAUAAT TEXHIYHUX HAYK, CTAPIIMN HAyKOBHM CIIBPOOITHUK
[acTuTyT po6nem matepianoznasctBa HAH Ykpainu, micto Kuis

[lepeBaskHa OUIBLIICT CyYyaCHHMX MAaIIMH Ta MEXaHI3MiB, M0 3a0e3MeuyioTh
MOJKJIUBICTh BUKOHAHHS HUMH pOOOUYMX (PYHKIIH, MOB'I3aHUX 3 TMEPECYBAHHSM,
nigiioMoM, 0OpoOKOI0 MaTepianiB, KOB3HUMH YUIUIBHEHHAMHU Tollo. Marepianam, 3
SIKUX BUKOHAHI JIaH1 BY3JIU TEPTSI, TIPET' IBJISTFOTH IEBHI BAMOTH HU3bKE 3HAYCHHS BTPAT
EHeprii Mpu TepTI 1 BUCOKA 3HOCOCTIUKICTD. [ 3a0e3neueHHs nepeaiyeHuX BUMOT
po3po0JiecHa IHMpOKa HOMEHKJIATypa 3HOCOCTIMKMX aHTU(QPUKIIHHUX JUTUX
MarepiajgiB Ha OCHOBI KOJHOPOBHUX METalliB 1 CIIaBiB Tuiy OpoH3 1 6a0iTis,
KOMITO3UIIIITHUX MaTepiaiB, [0 BUTOTOBIISIOTHCS METOJaMU IMOPOIIIKOBOI METATypTii,
MaTrepialliB Ha OCHOBI TMOJIIMEPIB Ta 1H. MIAIIUITHUKIB, Iand, aeTaiaeit yuiasHEHHS,
My(}T, KOB3alOUMX HAMPSIMHUX Ta 1HIIMX. Bigomo, 1m0 BeMnunHa 3HOCY MepedyBae y
MIPSIMOI 3aJICKHOCTI Bl PEXKMMIB €KCIUTyaTallii, To0TO, Bi IIBUIKOCTEH, HABAaHTAKCHb,
MOTY)KHOCTEH Tomo. Y TOM e dYac 30UIBIICHHS JJOBTOBIYHOCTI aBTOMOOLIIB
PIBHOLIIHHO 30UJIBIIEHHIO IXHBOTO BUITYCKY MPU OJJHOYACHOMY 3MEHIIEHHI BUTPAT Ha
MMOTOYHE OOCITYTOBYBAaHHS Ta PEMOHT. Y PsJll BUMAAKIB BUTOTOBIIATH JI€Talll OBHICTIO
3 MaTepiaiaiB, 10 MalOTh 3aJaHUN KOMIUIEKC (PI3MKO-MEXaHIYHUX Ta MEXaHIYHHUX
BJIACTUBOCTEH €KOHOMIYHO Ta TEXHOJIOTIYHO HEAOLIbHO. ToMy IS 3aXUCTy AeTaneit
aBTOMOOUIIB B/l 3HOLITYBaHHS, Y TOMY YHCJI1 BiJ] 3HOLITYBaHHS NP BIUIMB1 MEXaHIYHUX,
TEMIIEpAaTypHUX 1 KOpPO3iMHUX (aKTOpIB y Mpolecl eKcIuTyaTallii, BC€ IMIUpIIe
3aCTOCOBYIOTHCSI METOJIM FA30TEPMIYHOTO HaHECEHHs MOKpUTTIB [1-3]. ¥V TexHosorii
HAIMMJIEHHS OCOOJIMBE MICIIE 3alMalOTh METOAM HAHECEHHS 3HOCOCTIMKMX Ta
aHTU(GPUKIIHHUX TTOKPUTTIB.

CTBOpeHHSI HOBHX MaTepialliB 3 BKIIOUEHHSIMH TBEPIAUX MACTWI, IO MaroTh
IIJIBUIIICHY 3HOCOCTIMKICTh, HU3bKE 3HAYCHHS KOe(DIIli€eHTa BUCOKHX MIBHIKOCTSX 1
HABAHTAKECHHSX, a TAKOXK Y PI3HUX CEPEIOBUIIAX, JO3BOJIATH BY3Ily TEpPTS MPAIfOBATU
MOBHUHN pecypc abo TpuBaiuii yac 6e3 momadi Mactuia 330BHI [4,5]. B manwmii gac
ICHYIOTb 0€3J114 BY3JIIB T€PTS, B SIKUX 3aCTOCOBYIOTHCSI 3HOCOCTIMKI Ta aHTU(PPUKIIIHAHI
Marepiaiau — HWIIHIPUYHI Ta KyJIbOBI HiAIUITHUKY, BKJIAIUII, HAIPSIMH1, TOPLEBI Ta
O14HI YIIUTbHEHHS, IIAPHIPHI MPUCTPOi Ta 1H. BOJI Ta arpeCMBHUX CEPEIOBHILAX,
BYIJIEKHCIIOMY Ta3i, iHepTHOMY Ta3i Ta iH. IlepeniyeHi oOCTaBUHM HE JTO3BOJISIOTH
CTBOPIOBATH YHIBEpCaJbHUM MaTepia, 3MaTHUHN MpaIloBaTH Y By3JIaX TEPTS Pi3HOTO
MpU3HaYeHHs. BUX094M 3 IbOTO BUHUKAE HEOOX1IHICTh PO3POOKHU PI3HUX MaTepiajiB
TEPTs 11 KOHKPETHHUX 33JIaHUX YMOB POOOTH.
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METO/J BUSHAYEHHA CRIIAAY IOPOXOBUX I'A3IB
HIJ THCKOM JJIsA ABTOMATU30BAHUX CUCTEM

CigeabnnkoB Ouexcanap Boaoanmuposuy
AcmipaHT
HanionansHuit yHiBepcutet «Ojechka MomiTeXHiKay, YKpaiHa

1. Berym.

ABTOMaTH30BaHI Ta KOMII IOTEPHO-IHTETPOBaHI CHUCTEMHU aHali3y MpOIECiB
TEPMOJICCTPYKITIT HITPOIIETIOJIO3HUX TTOPOXIB MOTPEOYIOTh MOJICIICH /ISl BITHOBIICHHS
CKJIally M TepMoauHaMiyHUX mapameTpiB mopoxoBux raziB (III'). Buxigui naxi
3a3BU4Yail OOMEXEeHI THUCKOM 1 TemmepaTyporo. Ilepexin Big 1abopaTOpHUX YMOB
(mecsaTku 6ap), 10 YMOB peaIbHOTO MOCTPLUTY (TUCSY1 Oap) YCKIAIHIOE HElCaTbHICTh
ra3oBoi cyMiiili. PIBHOBaXKHMIA CKJI1a]l 3MIHIOETHCS 3 THCKOM Yepe3 3MiHY KOe(IIIEHTIB
CTUCJIMBOCTI 1 TUCKOBY 3JICKHICTh MOJISIPHMX KOHCTAHT PIBHOBArH.

JlonaTKOBUM  YCKJIQJHIOBAIHHUM  (PAaKTOPOM €  MOMKJIMBICTH  YTBOPEHHS
KOHJIEHCOBaHO1 (ha3u BYTJICLIO Ha CTa il po3upenHs Ta oxonompkeHns [1I'. HasBHicTh
Caxl y MPOJAYKTax TEPMOJECTPYKIII/IOCTPUTY BIJ3HAYAETHCS y MOPGHOJOTTYHUX Ta
EKCIIEPUMEHTAJIbHUX AOCHKEHHIX [1, 2], a Takoxk y poOoTax M00 KUIbKICHOI
OLIIHKK JyJbHOro crnajaxy il aumy [3]. Metoro poboTu € (opMyBaHHS METOIY
BU3HAYEHHS piBHOBakHOro ckiaxy [II" mijg TUCKOM y mocTaHOBLI, NPUAATHIN AJI
AITOPUTMIYHOI peai3alii B aBTOMAaTU30BaHUX CUCTEMAX Ta y 010110T€YHOMY ITIJIXO/I1
[4].

2. ITocTtanoBKa 3a/1a4i Ta nepeJIik NPOAYKTIB.

Po3paxyHOK BUKOHY€EThCS Y MOJISIpHIN nocTaHoBli. [lopox onucyerbest 3Be1I€HOI0
OpyTTO-hOopMYIIOI0:

CocHiy Opo oy (1)
ne bc, by, by, by — KUIBKICTH aTOMIB BIAMOBIIHUX €JIEMEHTIB y (HOpMyJIbHIM
OJIMHUIII.

Ak 6a30Buil HaOIp NPOAYKTIB PIBHOBAXKHOI TEPMOAECTPYKILIi npuiiMaeTrcs: €0,
co, H,0, NO, H,, O, , N,, ta U (koHaeHCOBaHUH ByTJelb/caxka). JomiabHICTh
BKJIIOUeHHS! U BUIUIMBAE 3 MPAKTHUYHUX CHOCTEPEKEHb 1 HE3aJEKHUX JIOCHTIIKEHb
caxoyTBOpeHHs [1-3], a TakoX 3 BUMOT' KOPEKTHOI 1HTEpIIpeTallii EeHePreTuyHUX Ta
MacooOMiHHMX xapakTepucTuk [1I" y nepexigHux pexumax.

3. 3aMuKaHHA 3271a4i VISl 3AMKHYTOr0 00’€My Ta peajibHUH ras.

MopnentoBaHHsl TPOIECY TEPMOJECTPYKIT MPOBOJUTHCS Y TE€PMETUYHOMY
(3aMKHYTOMY) KOHTEMHep1 BigoMoro 00’emy V. 3aMukaHHS 31HCHIOETHCS 3aKOHOM
Amara: cymapHuii 00’€M CyMiIlll TOPIBHIOE CyMi MapIiiadbHuX 00’ €MiB KOMIIOHEHTIB
3a 3aganux 11 P.

V= ZE{COZ,CO,HZO,NO,HZ,OZ,NZ} n; Vinis (2)
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1€ N; - KIIBKICTh MOJIIB i-I0 ra30n0A10HOr0 KOMIIOHEHTa, V,y, ; - MOJISIpHHI 00’ €M i-T0
KOMIIOHEHTa 3a yMOB cyMimni. Benuuunm V,,; BU3HAUaloOTbCA 3 PIBHAHHA CTaHy

peasbHOro razy, To0To uepe3 KoeIiieHT CTUCIUBOCTI Z.
Vi =Vininis Vin,i = Zi% 3)

Koedimient ctucnuBocti Z(P,T) nns komnoHeHTiB I BU3HauatoTh 13 piBHIHHSA
CTaHy peajJpbHOro Tra3y. Y po3paxyHKaX BHUKOPHUCTOBYEThCS piBHAHHA [lenra-
PobiHcoHa, 110 € TEXHOJIOTIYHO MPOCTHM 1 MPUIATHUM JJs BUCOKHUX THCKIB Ta
TEMIIepaTyp BHILE KPUTUYHUX [4, 5].

4. BIUINB THCKY HA CTUCJIMBICTD | MOJISIPHI KOHCTAHTH PiBHOBAru.

3MiHa THCKY BIUIMBAa€ HA MOJISIPHI KOHIIGHTpAIlil ra3iB HaBiTh 3a HE3MIHHOI
KUTBKOCTI PEUYOBHUHHU, OCKIJILKH 3MIHIOETHCS Z 1, BIAMOBIAHO, MOJIIpHHM 00’ eM. OKpiM
I[bOTO, JIJISl peaKiiiii 31 3MIHOIO K1JTbKOCTI MOJIIB ra30Boi a3y THUCK BIUIMBAE HA MOJISIPHI
koHcTauTH pisaoBaru K, (T, P).

[lepexin Bi TaOJIMYHUX KOHCTAHT PIBHOBArW, 3aJlaHUX udepe3 MmapliiaibHl THCKH,
710 MOJISIPHOI (DPOPMU BUKOHYETHCS 3 YPaXyBaHHSAM CITIBBITHOIIIECHHS

p; = X;Py = ——Py 4)

Zjn;
Ta 3MIHM CyMapHOI KIJIbKOCTI MOJIB Yy peakuii Buay ad + bB < c¢C + dD

Ka(T,P) = Kp(r) (B2) 0707, (5)

Tepmomunamiuni nani 1 Kp (T) 1 BIaCTHBOCTEH MPOIYKTIB 3rOpsSHHS OCpyThCs 3
JOBIJIKOBUX JI>Kepen [6] Ta cydacHUX MOJIEJICH JIJIsi HITPOIETION03HUX MOPOXIB [7].

5. lemoHcTpauiiHUi NPUKJIAJ BIVIMBY THCKY Ha ckJaj (0e3 ypaxysanus U).

st imroctparttii ehekTy TUCKY pO3TIISHYTO criantoBaHHs nmopoxy tuny SB1 [7] y
KoHTelHepl 06’emoM V' = 0,01 m>. Po3paxyHOK BUKOHAHO IS IBOX HaBaKOK MOPOXa
macoto m = 20 r 1 m = 2400 r. Ilepuuii BapiaHT MOJENIOE YMOBH, OJM3BKI 0O
1a00paTOPHUX, IPYTUH - YMOBH, OJIM3bKI /10 peaibHOro noctpiny. s 060X BUnaakis
nocsraeTbes ogHakoBa Temrmeparypa npoayktie 7 = 2070 K. Ilpu m = 20 1 Tuck
ctanoButh P = 14,7 Gap, a ipu m = 2400 r - P = 2530 Gap. MoXJuBICTh YyTBOPEHHS
KOHJICHCOBAHOT'O BYTJICLIO HE BPaXOBYBaJIaCh.

Otpumani faHi (Tabna. 1) JeMOHCTpPYIOThH, 1O MONPH OJHAKOBY TEMIEpaTypy,
30ubieHHst Tucky 3miHoe K, (T, P) i nepeOyaoBye MOJIbHI YaCTKH KOMIIOHCHTIB.
Otxe, maboparopuumii ckman III" He € iHBapiaHTHHUM 1O THUCKY HaBiTh 3a CTaJOl
TeMriepaTypu. B Tol cammii yac /i aBTOMAaTH30BAaHUX CHUCTEM MOTpiOHA MOJENb 13
SBHUM BpaxyBaHHIM THCKY 5K KEPYIOUOTO TTapameTpa.
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Tabmuns 1.
MossipHi KOHCTaHTH PiIBHOBarv Ta MOJIbHI YaCTKH MIPOTYKTIB
tepmoectpykii HUIT (mopox SB1) npu 7'= 2070 K a5 1BOX piBHIB THUCKY.

m [rp] =20 m [rp] = 2400
Kommionent K30/Kz400
K, n;/ ny K, n; / ny
Cco, 4.57E-29 1.19E-01 2.23E-29 9.24E-02 2.05
Cco 3.42E-22 4.40E-01 2.38E-22 4.67E-01 1.43
H,0 1.04E-14 1.35E-01 5.09E-15 1.59E-01 2.05
NO 6.69E-12 3.92E-10 4.67E-12 5.98E-08 1.43
H, 3.63E-07 1.99E-01 2.53E-07 1.73E-01 1.43
0, 6.71E-08 1.47E-13 4.69E-08 7.10E-11 1.43
N, 3.13E-19 1.08E-01 2.18E-19 1.07E-01 1.43

6. YTBOpEeHHSI KOHEHCOBAHOI'0 BYIJIEII0 HA CTaXil
PO3LIMPEHHS/0XO0JI0AKEHHS.

Konnencoanuii Byraens U y III' moB’s3y€ThCs 3 MOKIIMBICTIO TMPOTIKAHHSA
peakuii bynyapa—benna (nucnponopiiionyBants CO):

200=U+CO,+ Q. (6)

VY BUCoOKOoTeMIIepaTypHii 00J1aCTl Pe3yIbTaTH PO3PAXyHKIB 3 ypaxyBaHHSM Ta 0e3
ypaxyBaHHsS YTBOPEHHS KOHJEHCOBAHOTO BYTJIEII0 MPaKTUYHO 301raroThCsl.
YTBOpeHHsT caxki 3a JaHUX yMOB He BigOyBaeTbcs. [IpoTe mpu OXOJOIKEHH1 0
npubsm3Ho 1200 K 1 Huxk4e piBHOBAra 3MiltyeThest y 01k popMyBaHHS BYTJICIO (PHC.
1); miIBUILIEHHS TUCKY JTOJATKOBO CIIPHUSIE IIbOMY 3MIIICHHIO [9].

HucnponopiionyBanHs CO € peakIli€lo Ipyroro MOpsIKy 3a KOHIIEHTPAIlIEI0

MOHOOKCHIY BYyTJelo. ToMy IIBUIAKICTh peakilii MpomopIiiiiHa KBajpaTy
koHueHTpauii CO, a 0TKe 1 KBaJipaTy THUCKY 3a IHIIMUX pIBHUX YMOB. [lopiBHsHO 3
nabopaTopHuMu yMoBamH (Trck 61m3bko 0,1 MlITa), 301nbmenns tucky 1o 30-90 Mlla
MIPH MOCTP1JTI IPU3BOAUTH O 3POCTAHHS IIBUKOCTI YTBOPEHHS CaXKl B CUCTEMI CTBOJIA

2 2
30 90 : . : :
MPUOIU3HO Y (E) (H) pasiB, To6T0 opieHTOBHO Bi1 90 000 10 800 000 pasis.

Takox BpaxOBYIOTBHCS pe3yibTaTU TEPMOAUMHAMIUHOTO aHamizy st CO-BMICHUX
CyMmillie mpu MiABHINEHIM dYactii BoaHio [10] Ta BIJWMB BOMSHOI Mapu Ha PICT

BYTJICLIEBUX CTPYKTYp Y CyMDKHUX mponecax [11].
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JIni KiBKICHOT 1HTEepIIpeTalii CKiIaxy pe3yabTaTH OXO0JI0KEHHS HaBEJCHO Ha PHC.
1 1 B Tabx. 2.
50,0 A
n, MOJIH
9 /
40,0 —
Co =~ —CO2
300 )\ ——CO
R S
20,0 N\ v
’ o~ | | oo = |-==-m20
T B SIS S
10,0 / \\ H2
T, K
400 600 800 1000 1200 1400 1600 1800 2000 2200
Puc. 1. Kinbkicte MoniB koMioHeHTIB I1I" (7) 3 ypaxyBaHHSIM yTBOPEHHS
U 3anexHo Big temnepatypu T (mpukian ajist SB1).
BnacHa po3po0Oka aBTopa.
Tabmuis 2.

MacoBi yacTK1 OpOXOBHX Ta3iB (y % Bl Macu MOpoOXy)
Ha CTaJlisIX TOPIHHS Ta 0XOJIOIKEHHSI.

Yactka y % Big Baru nopoxy (2400 r)
Kommonent ™7 11=72070 [ 7[K]=2070 | T[K]=1000 | 7 [K]=900
P [6ap] =2530 | P [6ap] =2530 | P [6ap] =890 | P [6ap] =670
1 2 3 4 5
co, 17.4 17.4 42.3 49,6
co 56,0 56,0 25.7 11.7
H,0 12.3 12.3 11.3 14.4
NO 0.0 0.0 0.0 0.0
H, 1.5 1.5 1.6 1.3
0, 0.0 0.0 0.0 0.0
N, 12.9 12.9 12.9 12.9
U 0.0 0.0 6.2 10.2

7. biéaioTeuHuii MeTO/ | MPUAATHICTD 10 ABTOMATH3aIlil.
Sk iHcTpyMeHT Bu3HaueHHs ckiany HIIT BukopuctoByeThes 610110Te€UHII METO
[4]. Bin monsirae y ¢opMyBaHHI MHOXXHWHU PO3paxyHKoBuX ctadiB (P, T, ckmax i
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E€HEPTreTUYHI XapaKTePUCTUKH) Ta TOAAIBIIIHN 11eHTU]iKaIli 32 eKCTIEpUMEHTATLHUMU
JAaHUMH Y MEKaX IMOCTaHOBKH 3a/1a4l iHTepapeTalii Moaemi [8].

Ha BigmiHy BiJl MOCTAHOBOK 31 CTaJIUM THCKOM, Oi0mioTeka (hopMyeThes st
KOHTEIHepa BigoMoro o0’eMy 13 razoBuM 3amoBHeHHsAM. HIIII maroTh HeraTuBHMIA
KUCHeBUM Oamanc, tomy III' € roprounMu, a KHCEHb 3allOBHEHHS BUKOHYE pOJIb
OKHCHIOBaYa JUIsl TOMaIOBaHHs. 3MiHA MacHu mopoxy m (3a (pikcoBaHoro V' i ckiany
3alIOBHEHHs) BIATBOPIOE 3MIHY cHiBBigHOIIEHHsT nanpHOro (III') Ta okucHIOBaua
(cyMimn moOBITPs/KUCEHB), 110 3a0e3Mmeuye BapiaTUBHICTh CKIIATy.

Jlst mpukiiaay po3rasHyTo KoHTeiHep V= 0,01 M>, 3anoBHEHMI TOBITPSIM, 1 3MIHY
Macu mopoxy m B mianma3zoi 1-20 r. 3a Manumx mac HaBaXKU MOPOXY y €MHOCTI
J0CTAaTHBO KUCHIO Ui moBHOTO AonamtoBaHHs [1I°. 31 30iIbIIeHHAM m TIEPEBaXKHO
3pocTae 3arajibHa KUIbKICTh Ta31B 0€3 1ICTOTHOI 3MIHM 1X CHiBBIAHOIIEHB. [lounHaouu
3 MEBHOI MEX1 (= 6 I') KUCHIO CTAa€ HEJIOCTATHbO, 1 CKJIaJl CyMillll 3MIHIOEThCS (pucC. 2).
Cawme 151 06;1acTh € 1HHOPMATUBHOIO JJIsl TOOYI0BU O10T10TEKH.

5,0E-01 ¢
n, MOJIb —CO2
4,0E-01 = -=C0
3,0E-01 __4 —H20
- - - - H2
P —]
2,0E-01 T —N\2
1,0E-01 /,‘{; = 4 —02
-= S B border
0,0E+00 L= === e = = = = M, 1P >
0 5 10 15 20

Puc. 2. 3anexHicTh KinbKocTi MOJIiB KoMIToHEHTIB I1I" Big Macu mopoxy, 1110 3ropae B
koHTerHepi V' = 0,01 M3, 3amoBHEHOMY MOBITPSIM (MeXa PEKUMIB OJIM3bKO M~6 T).
Brnacua po3po6ka aBTopa.

2900 25.0
Mk f—T— AP, Gap

./
1900 / 12.5 /
m, rp / m, Ip

900 >» 0.0 >
0 5 10 15 20 0 10 I 20

N
i

Puc. 3. 3anexHicTh Temneparypu Ta Tucky cymimii [T Bix macu nopoxy
111 KoHTeHepa V' = 0,01 M3, 3a1I0BHEHOTO IMOBITPSIM.
Bnacna po3po6ka aBTopa.
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[TpaBopyu Big Mexi 31 3pOCTaHHSAM MacH IMOPOXY THCK CYMIIIl 3pOCTae, a
TeMIiepaTtypa 3MeHIIyeTbcs (puc. 3) uepe3 3HIKEHHS CTYIMEHs JIOIajlOBaHHS.
Komb6inamis (P, 7) ta ckiagy ¢opmye O10710TeKy MapaMeTpiB IS MOIAbIIOT
inentudikarii [4, 8, 12].

ExcnepumeHTanbHi  AaHl JJI  TOPIBHAHHSA MOXYTh OYTH OTpUMaHl Yy
BUMIPIOBAJIbHIN YCTAHOBIII JIJI1 BU3HAYEHHS CKJIQy TOPIOYOTO Ta3y B MPOIEC] TOPIHHS
[13]. [JonmaTtkoBy BapiaTHBHICTH 3abe3meuye BHOIp Ta30BOro 3allOBHEHHS.
BukopucTtanHs 4uMcTOr0 KMCHIO PO3IIMPIOE Aiama30H THUCKIB 1 30UIBIIY€E KUTBKICTD
iHhOpMaTUBHUX TOYOK. BoHOUAC 3pocTae MexaHIdYHEe HABAaHTA)KEHHS HAa KOHTEHHED,
I10 MOYE MPU3BECTH JI0 HOTO MEXaHIYHOTO pyiHyBaHHs. KoMIpoMicHUM BapiaHTOM €
CyMiIll TIOBITPS Ta KHCHIO, IO Ja€ KEPyBaHHS THUCKOM 3a TNPUUHATHUX YMOB
EKCIIEpUMEHTY.

8. BucHoBKH.

1) CchopmoBaHO MeTOJ BH3HAa4YEHHs piBHOBaxkHOro ckinany I y 3amkHyTOMY
00’eMi 3 ypaxyBaHHSIM peajJbHOrO Ta3y dYepe3 KoedillieHT CTUCIUBOCTI Z Ta
3aMHKAaIOUoro CIiBBIHOIIEHHS TUITY AMara.

2) Iloka3zano, mo TUCK BIUIMBae Ha ckian [IIT nBoma kaHamamu: uepes
HelJeaIbHICTh (Z) Ta 4Yepe3 THUCKOBY 3aJIEKHICTh MOJISIPHMX KOHCTAaHT DPIBHOBAru
K, (T, P).

3) BxumroueHo konuaeHcoBaHui Byriens U uyepe3 peakiito bynyapa—benna;
OOTPYHTOBAHO, IO ii BHECOK KPUTUYHUI HA CTaAll pPO3IMIMPEHHS/OXOJOKEHHS,
0COOJIMBO 32 BUCOKUX THCKIB.

4) IIpoaeMOHCTPOBAHO MPUAATHICTH MIAXOAYy A0 aBTOMaTH3alli y paMKax
010moreunoro Meroay. KepyBaHHS Macor TOpOXy Ta Ta30BUM 3allOBHEHHSM
KoHTelHepa ¢hopmye iHDopMaTUBHY O10TI0TEKY CTaHIB IJIs 3a/1a4 iAeHTHdIKAIII.
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BUKOPUCTAHHSI NYJbCAIIHHO-XBUJIbOBOI
TEXHOJIOI'TI 1JI1 IHTEHCU®IKALIII BUIOBYBAHHS
BUCOKOB’SI3KUX HA®T

SAxumeuxo S1.51.
Kannunat TeXHIYHUX HAYK, TOIEHT, JOIEHT Kadeapu BuaoOyBaHHs HAPTH 1 Tazy
[BaHO-PpaHKiBCHKUN HAI[IOHATFHUIN TEXHIYHUN YHIBEPCUTET HAPTH 1 razy

Ha croronnimHiil 1eHb B YKpaiHi BIAKPUTO 1Ty HU3KY POJOBHIL BUCOKOB’ SI3KHX
Ha(T, cepen skux Hailoutein Bimomi KoxaniBchke, ByrpyBatiBcbke, S0myHIBChKE,
UeusuHcbke, CeMmeHiBCbKe, AKkTaimichbke, bop3iBcbke Ta iHmI. ['nMuOuHM 3ansraHHs
IIJIACTIB 3 BHCOKOB’S3KOI0 Ha(TOIO Ha HMX POJOBHUINAX KoymBaroThes Big 1000 mo
3600 M. B’sa3kicth HadTH, TIAHATOT 3 CBEP/JIOBUH, 3HAXOIUTHCSA B Mexax Big 1000
Mlla-c 1o 3000 mlla-c, a B mimacToBux ymMoBax B’SI3KiCTh ITUX HadT ckiagae Bix 20
Mlla-c no 100 mlla-c 1 Oinbiie. Ha chorogHimiHii JeHh Ha OUIBIIOCTI POJOBHUIILL
TOPU30HTH BHCOKOB’SI3KOi HAPTU EKCILTyaTyIOThCS HEe(EKTUBHO Uepe3 BIJACYTHICTb
BIJIMOBIIHOTO JI0 YMOB 3ajsiTaHHS MIMOWHHO-HACOCHOTO oOnamaHaHHs. Ha
CBEPJIOBUHAX, SIK1 EKCILUTyaTyIOThCS HACOCHHUM CIOCOOOM, iX Je0iTH CKIaaaroTh 1-5
M/n100y. B minomy mumre mo xsox pomgosumax takux Hapr (ByrpysaTiBchkoMy Ta
KoxaniBcbkoMy) MpoOypeHO Ta TIATOTOBICHO 10 eKCIUTyaTallli OJM3bKO COTHI
cBep/yioBUH. Tomy mnpoGnema Ouibil €(hEeKTUBHOI €KCIUTyaTtailii CBEp/JIOBHH, IO
MPOJIYKYIOTh BUCOB’SI3KI HA(TH, 32 YMOB ICHYBaHHS Ae(QIUUTY EHEProHOCIIB €
aKTYaJIbHOIO.

OCHOBHI YCKJaJHEHHsS MiJ Yac eKCIUTyaTalii TOPU30HTIB 3 BHCOKOB’SI3KUMHU
HadTaMu TI0B’s13aHi 3 (i3UKO-XIMIYHUMH BIACTUBOCTAMH caMuX HaT. IX B sA3KicTh i
3HAYHUN BMICT ac(aibTeHO-CMOJI0-TapadiHOBUX PEUOBUH MPU3BOIUTH A0 BIAUYTHUX
BTpaT TUCKY y MPUBHUOINHIN 30HI TJIacTa, CTOBOYpl CBEpJIOBUHHU, 1HTEHCHBHOIO
BIJIKJIAJIaHHSA TYCTHUX BYTJIEBOJHIB Ha CTIHKaX HACOCHO-KOMIIPECOPHHUX TpPyO 1, sK
HACJIZOK, TOTIPUIYIOTHCS BUIOOYBHI MOMKIJIMBOCTI CBEPAJIOBUH 1 30UIBIIYIOTHCS
3arajibHi 3aTpaTH Ha EKCILIyaTallilo TaKUX CBEPUIOBUH. Y CYHEHHSI ITUX HEJIOJIKIB TaJI0
0 3MOT'y 3HaYHO 301TBIIUTH BU00YTOK BUCOKOB’s13K01 HA)TH HA pOJOBHINAX Y KpaiHH.
J1J1st 1IOTO HEOOX1/THO BUPIIITUTH HU3KY 3aJ1a4, SIK1 0 ChOTOAHIIIHBOTO JTHS TPAKTUYHO
HE BUPIIICHI.

OnHier0 13 TakuxX 3aJa4 € YJIOCKOHAJICHHS TEXHOJIOTIT BUI00yBaHHS Ta
BHCOKOE()EKTUBHOTO HACOCHOTO 00JIaTHAHHS JIJIs MT1AHIMAHHS BUCOKOB 3K01 HaTH 13
CBEPIJIOBHUH, BHPIINIEHHS SKOI € JOCHUTh aKTyaJbHUM Ha Cy4YaCHOMY eTalli
HadToBuiydeHHs. CbOro/iHI y BCIX KpaiHaX CBITY BEIEThCA IHTEHCHUBHHMM MOIIYK
HOBHUX TEXHOJIOT1H 1 TEXHIYHUX 3aC001B, sIKI 0a3yIOThCSl HA HOBUX (DI3UYHUX SBUILAX.

BukopucranHus myiabCaliiiHO-XBWJIHOBOI TEXHOJIOTIT JJISI 3HM)KEHHS B S3KOCTI
HaT B CBEPAJOBUHHUX YMOBaxX Ha POJOBUIINAX 3 BHUCOKOB’SI3KUMHU BYTJICBOJTHSIMU
MOKe 3a0€3MeUnTH ICTOTHE 30UTBIICHHS Ae0ITY CBEPJIOBUH Ta 3HMKCHHS BUTPAT Ha
iX eKcIulyaTario.
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JlochmipkeHHsT  TOKaszainW, IO  sBUINE  KaBiTamii MOXe 3 YCIIXOM
BUKOPHUCTOBYBATHCS JIJIsl IHTEHCHU(IKAIll TEXHOJIOTIYHUX IPOIIECIB B PI3HUX TaIy3sX
npomuciaoBocTi [1]. Hamu BukoHaHO J1abopaTopHi Ta MPOMUCIOBI JOCTIKCHHS IS
BCTAHOBJICHHS J1i aKyCTUYHUX KOJMBaHb Ta T1IPOAMHAMIYHMX IMIYJIBCHUX il Ha
npuBHUOIMHY 30HY 3 METOIO IHTeHCH(DiKaIll BUI0OYTKY HadTH [2].

[Ipu Oyab-sSKOMY METOJi CBEPAJIOBUHHOI pO3pOOKH BaXKKHUX BYTJIEBOJAHIB MpHU
3HMKEHHI iX TeMIlepaTypd MiJ 4Yac MMJHATTA Ha IOBEPXHIO 1 TPaHCIOPTYBaHHI
BUHUKAIOTh YCKJIAJHEHHS BHACIIIOK 301IbIIEHHS iX B'SI3KOCTI.

CTpyMHHHI HACOCH, SIKI MOYKHA 3aCTOCOBYBATH MPH MiAHIMAHHI 3BUYAIHO1 JETKOT
1 BUCOKOB’SI3K01 Ba)KKO1 Ha(pTH, MalOTh Ty’Ke THYUYKY XapaKTepUCTUKY. B mux Hacocax
BIJICYyTHI PyXOMi JeTaii, TOMY BOHHU BIJPI3HSIOTHCSA JOCUTH BEIMKOIO HAMiHHICTIO,
MarTh 3HauHM MoTopecypc (6000 roguH), y BCTaBHOMY BapiaHTI MOXYTb OyTH
3aMiHEH1 0€3 MiHOMYy Ha TOBEPXHIO HACOCHO-KOMITPECOPHUX TPYO.

[loenHaHHS CTPYMUHHOIO Hacoca 13 J1€I0 Ha BUCOKOB A3KY Ha(Ty IMyJbCaliiiHO-
KaBITAIIMHUMH TEXHOJIOT1SIMU MMO3UTHBHO BIUIUBA€E HAa IHTCHCHU(IKAIIIO BUI00yBaHHS
BAXKHX BYIJICBOJHIB 13 CBEpPMJIOBMH. B sKOCTI TreHepaTopiB IyJbCaIlliHO-
KaBITAI[IHHOTO BIUIMBY HaMM 3allpOIMIOHOBAHO BHKOPHUCTOBYBATH TiAPOJAMHAMIYHI
KaBiTaTOpu. Taki MPUCTPOi MAIOTh MiHIMaJIbH1 rabapuTH 1 Macy, MPOCTy KOHCTPYKIIIIO,
JIETKO MOHTYETBCSl Y CTPYMHUHHUI amnapar.

[IpoBeneHi MNpPOMHUCIOBI BUMPOOYBAHHS 3aCBIAYWIIM, IO BUKOPHUCTAHHS
CTPYMHUHHOT'O HAcoCy 3 T1IPOJIMHAMIYHMM KaBITATOPOM y CBEPAJIOBUHAX JI03BOJIAE
30UTbIIMTH 1€0IT CBEpAJIOBUHH Y 2,3-2,5 pa3u. Ha ocHOBI BUIIpOOyBaHb po3p00JIEHO 1
BBEJICHO B JI10 CTaHAAPT MiAnpueMcTBa « TexHoyoris BUI0OYBaHHS BHCOKOB’ SI3KUX
Ha(T 32 OTIOMOTOI0 BCTAaBHOTO CTPYMHHHOTO amapaTy 3 PO3AUICHHMH poOOYrMHU
nmoTokamuy. CTaHIapT BBEICHO B JiI0 BIIEpIIIC.

KoHcTpykuito TiIpoIMHAMIYHOTO KaBiTaropa 1 cmocid poOOTH HACOCHO-
€XKEKTOPHOI CBEPIJIOBUHHOT CTPYMHHHOI YCTAHOBKH 3 T1APOAMHAMIYHUM KaBITaATOPOM
JUTISL BUJIOOYBAHHS BUCOKOB SI3KMX HA(T 3aXUINECHO MaTeHTaMu YKpainu [3, 4].
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BU3HAYEHHS KIJIBKOCTI JIIHIA HOJIOKEHHS 51
3ABE3NEYEHHS PETJIAMEHTOBAHOI TOYHOCTI
OBCEPBAIIII

Anexkceituyk bornan Muxaitjiopuy
acmipast
Opnecokuit Hanionansunii Mopcekuii YHiBepcUTeT

IN'aituenst Osexcanap BikropoBu4
K.T.H., TOIeHT Kadenpu "Mopcrki nmepeBe3eHH"
HauionansHuii YHiBepcuteT "Onecbka MOpChbKa akagemis'

BusHaueHHss o00cCepBOBaHMX KOOpAMHAT CyAHa MOTpeOye BHUKOPUCTAHHA
BUMIPSIHUX JIiHIT ntosiokeHHs (JIIT), mo sikuM po3paxoByeThCsl IOTOYHE MICLIE CYy/AHA.
Yepes noxuOKK BUMIPIOBAaHHS HaBITal[liHUX TapaMETPIB PO3PAXOBAHE MICIIE Cy/IHA HE
CHIBIAJIa€ 3 MOro ICTHHHUM MICIEM, Yepe3 110 BUHUKAE BHIAJKOBA BEKTOpIaJIbHA
noxuOKa, MPUYOMY JUIsl XapaKTEPUCTUKH TOYHOCTI oOcepBallii CyHa MPONOHYETHCS
nucriepcis ii moxynsa. Bigomo [1], mo TouHicTh oOcepBaliii CyaHa 3aJ€KHTh Bij
cuctemu JIII, ToOTO iX yncHa 1 B3aEMHOTO po3TainryBaHHA. [cHytoTh BumMoru IMO 1o
pEriaMeHTOBAaHO1 TOYHOCTI BU3HAYEHHS MO3MIIT Cy/JHA B PI3HUX pailOHax IJIaBaHHS.
Tomy cyrreBum € BusHaueHHs uucina JIII mpu Bigomiil TOYHOCTI iX MOXUOKH, MpU
SIKOMY 1ICHYIOUM BHUMOTH JIO0 TOYHOCTI 0OcepBallii 3aI0BOJBHSIOTHCS, III0 CTAHOBUTH
METY 11i€1 poOOTH.

B po0Goti [2], BBakarouu, 110 MOXMOKK N JIHIA MOJIOKEHHS & PO3MOAUICHI IO
OJIHOMY 3aKOHY 3 OJIHAKOBOIO JHMCIIEPCIEI0, OJIEPKAHO BUpA3 I JUcnepcii MOayJs
BEKTOpIaJIbHOT MOXMOKA, IKUI Ma€ HACTYTHUIN BUTJISI:

n n

. 2 2
D sin“a; + D _cos
i=1 i=1

Dy = , (1)

n n n
s{(Zcoszai)(Zsmzai) - sinocicosai)z}
i=1 i=1 i=1
A€ «; — KyT HalpsIMKY TPAJI€HTY 1 -Iro HaBIralliHOTO MapaMeTpy;

0
[ SO
S - HEBJIACHUM 1HTET = o d
paji, IpUYOMY S I &,

neoo Sf9)

f (&) - mMiaBHICTE PO3MOALTY MTOXUOKH JHIN TOJOKEHHS.

Ao noxuOKW JiHINA MOJ0XKEHHS & MalOTh HOPMaJIbHUM 3aKOH PO3MOILIY, TO
HEBJIACHUH 1HTETpaJl S Ma€ HACTyMHUM Bupa3s [2]:
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STOr |
5= O dg= [5f(&)aE =5, romy
}!1 f(ér) 1i[10-4 O'2
D, =ko?, 2)

n n
Osin’a; + Y cos® a;)
i=1 i=1

ne k= - reomeTpuunuit ¢paxrop JIII;

{(icos2 ocl-)(isin2 a;) — (isin a; cosai)z}
i=1 i=1

i=1
2 .
o” - nucnepcis noxuoxu JIII.

byna opepxkana 3anexHicTe nucnepcii Dy Bin mapameTpiB ¢; 1 n, po3paxyHOK
SKOI IPOBOAMBCA I 3Ha4eHb n Bix 2 1o 10, a 3Hayenna kytis JIII ¢; Bubupanacs
PIBHOMIPHO Yepe3 MOCTIHHUN KyT Aa; MK CyCIIHIMU HalpSIMKaMH O; 1 O; .

B Tabn. 1 mnpuBeaeHo pe3yiabTaTH pO3paxyHKIB 3HaueHb aucnepcii Dy 1

reomeTpudHuil paktopy k B 3anexnocTi Bix yucaa n JIIT npu BuOpaHux Halkpammm
YMHOM KyTax JIHIA TMONOKeHHSA ¢; . llpm po3paxyHkax NpuiManocs 3HAYCHHS

nucniepcii moxu6ox JIIT o =05.
Tabmuus 1.

Bemnuuna qucnepcii Dy B 3anexxnocTi Bix uncia JIIT

n 2 3 4 5 6 7 8 9 10
Dy |50 33,3 25 20,8 | 16,6 14,6 129 | 11,3 10
k 2 1,333 1 0,8 | 0,666 |0,5714 | 0,5 |0,444 | 0,4

BiamiTumo, 110 opepaHUW pe3yibTaT CHpaBeJIUBUI JIMINE B pasi pO3MOILTY
noxubok JIII 3a HOpMadbHUM 3aKOHOM, a PO3PaXyHOK KOOPAMHAT IPOBOIUTHCS
METOIOM HalMEHIIINX KBaIpaTiB, 10 3a0e3euye MiHIMallbH1 3HaUeHHs auctepcii Dy

B poGoti [3] HarosoiyeTbess Ha MOKIUBOCTI po3noAiny noxubku JIIT &, sk 3a
HOpPMaJbHUM 3aKOHOM, TaK 1 3a 3MIIIaHUMM 3aKOHAMH JIBOX THINB, IS SKUX
XapaKTepHa HASBHICTh "BaXKKMX XBOCTIB" BIJHOCHO HOPMAJbHOTO 3aKOHY, TOOTO
OlbIlIa 4acTOTa TOMAIaHHs MOXUOKN B TPAaHUYHI PO3PSAM TICTOTPaMHU, SIK TTIOKA3aHO
Ha puc. 1.

Ha mpuBeneHoMy pHUCYHKY YepBOHHM KOJBOPOM IMOKa3aHa TicTorpama MOXHOOK
IUIT HOPMAaJIbHOTO 3aKOHY, 3€JICHHM KOJBOPOM - JIJISl 3MIIIAHOTO 3aKOHY MEpIIOTOo
TUIlYy, a OJaKUTHUM KOJBOPOM - ISl 3MIIIAHOTO 3aKOHy jApyroro tumy. ducnepcii
MOXHOOK MPUBEACHHUX TCTOrPaM OJIHAKOBI. [CTOTHI mapameTpu m 3MilIaHUX 3aKOHIB
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NOXMOKM € MIHIMaJIbHUMHU, TOOTO m=I1, MpH SKUX CTYMHiHb '"Ba)XXKOCTI XBOCTiB"
HaWOIbIKN. J[J19 TOPIBHAHHSA Ha OCTaHHBOMY rpadikKy TiCTOrpaMH HaKJIaJeHl OJIHa
Ha OJIHY, IO Ja€ 3MOTY MEPECBIAUNTUCH HAa 3HAYHUIA HA/JTUIIOK TOXHOOK B KpaiHiX
pO3psiaax ricTorpaM 3MilIaHUX 3aKOHIB B TIOPIBHAHHI 3 HOPMAJbHUM 3aKOHOM.

3 puc. 1 BuaHO, 110 npu posnojaiaeHi moxuook JIIT 3a 3MimanumMu 3aKkoHaMH, iX
3HAYCHHS 3HAXOATHCSA B MEKax +6G, a B pa3i HOPMaJIBHOTO 3aKOHY - +3 ©.
Tak stk Mpy BU3HAUEHHI MICL CyJIHA MPY BUMIpax HaBIraliiHUX mapamMeTpiB MOXKe
peanizyBaTUCs OJUH 13 TPhOX MOKJIMBHUX 3aKOHIB po3no ity moxuook JIII, HeBimomo
SKUH  KOHKPETHO, TO JUIA PO3pPaXyHKy KOOpPAWMHAT TIOJIOKCHHS  CyaHA
BUKOPUCTOBYETHCS OJIMH 13 IBOX METOIB: HAWMEHIIINX KBaApaTiB, TIPH PO3IMOALICHI
MOXHOKH 3a HOPMAaJbHUM 3aKOHOM, a00 MaKCHUMaJIbHOI MPaBIOMOIIOHOCTI, SKIIO
PO3MOI1T TOXUOOK € 3MIIIAHUM.

Al sl o

Puc. 1. T'ictorpamu moxuOoK 13 3MIIIIAHUMH 3aKOHAMH PO3MOLTY mpu m=1
Bnacha po3po6ka aBTopa

3Har04M 3aKOH PO3MOALTY MTOXUOKH, BUOMPAETHCS BIAMOBIIHUNA METO]T pO3PAXYHKY
KOOpPJIMHAT, YUM 3a0€3Meuy€eThCcs MaKCHUMallbHa TOYHICTH oOcepnarlii. Yepes Te, 1o
HEBIIOMO MpO JIMCHUN 3aKkoH po3noAury noxubku JIII, BuHuKae pusuk BHOOpPY
HEBIJMOBIIHOTO METOAY PO3PaXyHKy KOOpAMHAT. B 1bOMy pa3i BUHUKAaE BTparta
TOYHOCTI BU3HAYEHHS KOOPJIMHAT, K TTOKa3aHO B poOOTI [4].

Bunanok BUKOpUCTaHHS METOAY HAaWMEHIIUX KBAApPAaTiB B pasi pPO3MOILTY
noxuOkwu JII1 3a 3MinmaHuMu 3aKOHAMH  JIETAJIBHO PO3TIISTHYTO B po6oTi [3], a B poboTi
[5] anamizyroThCs BTpaTH TOYHOCTI oOOcepBaiii TpU PO3PaXyHKY HOPMAIHHO
po3noauiennx noxu6ok JIIT MerogoM MakcuMaabHOI MPABAOMOAIOHOCTI 3MINIAHOTO
3aKOHY TMEPIIOTro TUITY. Y WX poOOTax JJis aHaIi3y BTpaT TOYHOCTI oOcepBallii B pasi
HEBIJINOBIIHOCTI  MIMCHOTO  3aKOHY  pO3MOJLTY  IMOXHUOKM  3aKOHYy,  SIKUH
BUKOPHCTOBYBABCSI B METOJII MaKCUMaJbHOI MpaBAONOAIOHOCTI, Oysia 3aCTOCOBaHA
e()EeKTHUBHICTb OILIIHKK KOOPAMHAT CYJIHA, SIKa MMO3HAYAEThCA €. Taka XapaKTepUCTUKa
SBJISIETHCS CTATUCTUYHOIO 1 BU3HAYAETHCS, SIK BITHOIIECHHS MIHIMAJIbHO MOMKJIMBOT
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aucnepcii Momaynis BekTopianbHOi moxubka Dy, mo i1 Bemwumam Dy , ska

. . D, ..
BiJIIOBiZa€ BUKOPUCTAHOMY IJIS PO3PAXyHKY KOOPAMHAT METOIY, TOOTO € = —~mn

R
OueBumHO, B  pa3l  pO3paxyHKYy  KOOpPAMHAT  METOAOM  MaKCHMAaJbHOI
MPaBAONOAIOHOCTI, KOJU MIACHUHN 1 BUKOPUCTAHUN 3aKOHHU po3noaity moxubok JIIT
ciniBmanaTh Dy =Dg.. 1 e=1. YV TakoMmy BHIIafKy Ma€e Miclie MpaBaomnomaioHa
OIliIHKa KOOpJAMHAT, 1 BTpaTa TOYHOCTI oOcepBallii BiicyTHA. B mpoTunexHomy pasi
Dr >Dpgpin 1 €<1, a oIliHKa KOOpAMHAT SBJISETbCS KBaszimpasaomnonaioHow. [Ipu

IIbOMY B1JI0YBa€ThCS BTpaTa TOYHOCTI oOcepBallii.

B 3aranpHOMy BUTIIs11 €(DEKTUBHICTH OILIHKY € Ma€ HacTymHUi Bupa3s [1]:

__q
e—1. ()
12 ¢(§)]¢(§) L2 p&F
_ o o¢ J
§¢(€) . 6gf(f)]z .
J- f(é){[[ ¢(§) }} éa S= ﬁ[ f(gg) g:

npuaomy (&) 1 ¢((§) - BIJMOBIJHO UIIIBHOCTI AIMCHOTO 3aKOHY PO3MOALTY 1

BUKOPUCTAHOTO 3aKOHY PO3MOJILTY JJIsi PO3PAXyHKY KOOPIAUHAT.

B po6oti [3] oxepxaHi BUpa3u €PEKTUBHOCTI KBa3iMpaBAOMOAIOHUX OIIIHOK IS
noxubok JIII, sxi po3mojaisiieHi 3a 3MIIIAHUMHU 3aKOHAMH, a PO3PAXyHOK KOOPJMHAT
MIPOBOJIMBCSI METOJIOM HAalMEHIIINX KBaPATiB.

JI71st 3MIIIaHOTO 3aKOHY PO3MOJIIY MEepPIIoro TUMY €(EeKTHUBHICTh €; BU3HAYAETHCS

HACTYITHUM YMHOM [3]:

3
e =1- , m<6 2
: 2m? +3m+1 ( ) @)

Jie m - ICTOTHHU mapameTp, 1110 MpUuiMae iIOYUCEIbHI 3HAYCHHSI.
EdexTuBHICT €, B pa3l 3MIIMIAHOTO 3aKOHY PO3MOAUTY JAPYroro THUIY Mae

aHaJITHYHUN BUTIISA [3]:

3
e =1- ) m<5 3
2m? +5m+3 ( ) )

Sk paniire 3rayBasnocsi, B poOoTi [5] Bu3HauaBcs BUupas 1jisi €PEeKTUBHOCTI €5 MPHU

PO3paxyHKy KOOPJIMHAT B pa3li HOpMaJIbHO po3mnoiiieHux mnoxu6ok JIIT meromom
MaKCHMAJIbHOT MPaBAONOAIOHOCTI JJIsI 3MIIIIAHOTO 3aKOHY MEPIIOTro TUITY, 1 OJIepKaHO
BUpa3 [l €(heKTUBHOCTI €3, sIKa po3paxoByeThes 1o Gopmymni (1), B sK1id HEBJIACHI

1HTErpaju p, 1 S MArOTh BUTJISI;
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(m+1)2 x’ x° _ 1
270 ieXp( 2 2)[( PP ICLE
(m+2) (m+1) x? 1
e dx.
=i~ \/_aj oo ey ™
(4)

3anumuBca MO 3a YBarol BHUIAJOK 3aCTOCYBaHHS METOAY MAaKCHUMAJIbHOL
MPaBIOMOAIOHOCTI 3MINIAHOTO 3aKOHY APYToro THIY IS PO3PaxyHKY KOOp/IMHAT,
axmo moxuOku JIIT MaroTh HOpMATBHUN 3aKOH PO3MOALTY. Y CYHEMO el HEIOIK, 1
PO3MIITHEMO €(DEKTUBHICTD €4 VIS ITLOTO BUTIAKY.
[lepmr 3a Bce, MIMCHUM 3aKOHOM PO3IOILTY SIBISETHCS HOPMAJbHHMM 3aKOH 13
mibHicTo f (X)
2

| X
f(X) - \/EG CXp(- ?),

a BUKOPUCTAaHUM 3aKOHOM PO3MO/ILTY SBISE€THCS 3MIIIaHUN 3aKOH PO3MOIIITY IPYyTroro
THUITY, IIUTBHICTD SIKOTO @(X) MPEACTaBIEHA BUPA30M:

A,
X) = ,
¢( ) (X2 /2+Z,)m+3/2

(2m+1)1Am*!
m - ICTOTHUH MapaMmeTp, 110 NIPUIMAaE IIOYUCENIbHI 3HAYEHHS,

A - MaclITaOHUI TapameTp.
[InsxomM MaTeMaTHYHOTO aHai3y OyJii BU3HAYECH] HEBJIACHI IHTETPAIHU P, S 1 q, SKi
MarOTh HACTYITHI BUPA3H:

ne A, =

_(m+3/2) x? x>
- 2ro glexp( 20 )[(X2/2+/1)2 . ©)
:[(m+5/2) (m+3/2),

(m+3/2)_]p- N

2
1
J= dx .
7 JleXp( 20 )[(x2/2+,1) Jx

1
OuyeBHHO, S = 0—2 . Onep:xani BUpa3u 3 ypaxyBaHHsAM Gopmynu (1) garoTe 3Mory

BU3HAYUTH €PEKTUBHICTH €, .

Otpumani Bupazu (4) 1 (5) s HEBJIACHUX IHTETpajiB p 1  HE MOXKJIUBO
MPEACTABUTH 4Yepe3 eJIeMEeHTapH1 (QYHKIIi B AIMCHOMY BUIJISAL, TOMY iX MOIJIMBO
pO3paxyBaTH 3 JOIMOMOTOI0 YHCEJIbHOTO 1HTErpyBaHHI. BpaxoByrouu, 110 3HAYECHHS
BUIAJKOBOI MOXMOKM BHMIpPIOBaHb, SKa PpO3MOJALIIEHA IO 3MIIIaHOMY 3aKOHY,
MPAKTUYHO HE MOKE OYTH OUTBIITUM 6 CEpPEeTHhO KBAIPATUYHHX BIXHIICHD (C.K.B.) [3],
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YUCeNbHE IHTETPYBAaHHS MPOBOIWIOCS B MeXax + 6 c.k.B. Jlmsg iHTerpyBaHHS
3acTocoByBaBcst MeToj] CiMIICOHA. 3aleKHICTh MacIITA0HUX MapaMeTpiB PO3MOJILIIB

6 i A Bu3HauaeTes 3a YMOBH PIBHOCTI JUCTIEPCii PO3MOILIIB.

PospaxoBani 3HaueHHS €PEKTUBHOCTEH €; +~€, TpuBeAcHI B Tabn. 2 1 Tabm.3,
IpUYOMY 3HAa4YeHHS €(PEeKTHUBHOCTEH €, 1 €3, MOB'SI3aHUX 13 3MIIIaHUM 3aKOHOM
MEepIIOro TUITy 3HAXOIATHCS B Tabjd. 2, a 3HaueHHs e€()EeKTHBHOCTEH €, 1 €4, SKi
MarOTh BiJTHOIIIEHHS JI0 3MIMIAHOTO 3aKOHY JAPYTOTO TUITY, MMPEACTaBICHI B Ta0I. 3.

Ta6muis 2
3HadeHHs €EKTUBHOCTEH €)1 €3 B 3QJICKHOCTI BiJl m

m 1 2 3 4 5 6
€ 0,5 0,8 0,893 0,934 0,955 0,968
€3 0,761 0,901 0,942 0,961 0,972 0,979

Ta0muis 3

3HadyeHHs ePEKTUBHOCTEN €1 €3 B 3aJIEKHOCTI BiJy m

m 1 2 3 4 5
€, 0,7 0,857 0,917 0,945 0,962

€4 0,857 0,926 0,953 0,967 0,976

3BepTaeMo yBary, o epeKTUBHOCTI €3 1 €4 B pa3l pO3paxyHKy KOOpJAMHAT CyAHa
METOJIOM MaKCHUMAaJIbHOI MPaBAOMOAIOHOCTI 3MIIIAHUX 3aKOHIB 000X THUIIIB MalOTh
OUIbIIl 3HAYEHHS HDK BIAMOBIAHI €()EKTUBHOCTI €, 1 €, BiJ 3aCTOCYBaHHS IS

PO3paxyHKy METOAY HaMeHIuX KBaipatiB. e CBITUUTH Mpo Te, 110 BTPATH TOUHOCTI
oOcepBallli MEHIIl B pa3l BUKOPUCTAHHS ISl PO3PAXYHKY KOOPAMWHAT CyJHA METOIY
MaKCHUMAaJIbHOT MPABAONOII0HOCTI 3MIIIAHUX 3aKOHIB.

PosrisiHeMo, IKUM YMHOM MOJKJIMBAa KOMITEHCAIllsl BAHUKAIOUOI0 BTPATH TOYHOCTI
obcepgartii 30inbmeHHsM uncia JIIT qis Bu3HaueHHS MO3UI CyIHa.

[Ipn BU3HaueHI MICIl CyJHA YMOBM BUMIPIOBaHHS HE3MIHHI, TOMY TMOXHOKa
HaBIralifHUX BUMIPIOBaHb MAa€ HOPMAJILHUN PO3MOJIN 3 MOCTIHHOIO JHCHIEPCIEIO,
3HAYCHHS SIKO1 HEeB1IOMO. [3 BUOIpKM BioMO JHiie ii cepeHbO 3MilllaHe 3HAYCHHS,
sake mo3HayeHo depe3 D, . [lo3zHaunMo periiaMeHTOBaHYy AMCIEPCII0 BU3HAYCHHS

Mmicis cyaHa yepe3 D, . Uepes Te, 10 Mae miciie BTpaTa TOYHOCTI oOcepBailii, qiicHa
aucnepcis BekTopianbHoi moxuOku Dy He criBnagae 3 qucnepciero D, 1 0imbia, Hixk
pernmamentoBana D, (B pa3i D,= D,).

Jis Toro, mo0 KOMIEHCYBaTH IO BTpaTy TOYHOCTI oOcepBallii HEOOX1JIHO
30umbpImATH yncio JIIT 3 meToro 3abe3nedeHHss HeoOX1THOTO 3HaYeHHs aucnepcii D, .

SIKII0 BUKOPHUCTOBYBATH JIJISl PO3PAXYHKY 0OCEPBOBAHMX KOOPAMHAT MPHU HASIBHOCTI
HajymmikoBux JIII Meron HaliMeHIIMX KBaApariB, TO €(EKTHUBHICTh KOOPAUHAT €
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MEHIIIa OJUHHMIN. 3 ypaxyBaHHSIM €(pEKTUBHOCTI € JAiiiCHa TUCHepcis BEKTOpiadbHOI
noxubku Dy 3a0esmeuye perimamentoBaHy aucmnepcito D, 3riiHO 3 pIBHSIHHSM:

. D
Dy =D,e. 3 ypaxysannsm (2) i Toro, mo 6> =D, , orpumaemo k = —2-¢ . Takum
m

YUHOM, BEJMYMHA periaMeHToBaHoi mucrepcii D, mocsraeTbes 3MEHIIEHHSIM

reoMeTpu4yHoro ¢aktopy k Ha BeIMYMHY €PEKTHUBHOCTI € , 1[0 MOTpeOye 301IbIICHHS
yucna JIII.
[To onepxanomy 3HadeHl k 3 Tabn. 1 BuU3HauaeTbcss HeOOXigHA KUIbKiCTh n JIIT

i obcepBailii, siki 3a0€3MedyoTh perJaMeHToBany aucnepcio D, .

Hapenemo npukian koMreHcallii BTpaT TOYHOCTI. Tak K MIMCHUN 3aKOH PO3IOILITY
MOXHOOK HEBIJIOMHUI, TO BBAXKAEMO, 10 Ma€ MICII€ HAWTIPIIMKM BapiaHT, MpU SKOMY
BTpaTa TOYHOCTI HaiOUIbIIa, YOMY BIAMNOBIAa€ MiHIMaJIbHE 3HAYEHHS €()EKTHUBHOCTI.
Amnanizyroun Tabia. 2 1 Taba. 3, 3HaX0IAUMO, IO TaKoI €(pEeKTUBHICTIO € ¢; = 0,5, sKa

BIJINOBIJIA€ 3MIMIAHOMY 3aKOHY MEpIIOro TUIY 3 ICTOTHUM napametpoM m=1. Jlus
KOMIICHCAIIi1 BTPAT TOYHOCTI IUCIIEPCII0 BU3HAYECHHSI MICLIS TOTP1OHO 3MEHIIIUTH BABIY,
yomy B Tabi. 1 BignoBigae koedimieHT k =0,5, skuit gocsraerscst npu Bocbmu JIIT, gk
BUJIHO 13 TI€T K TaOJINII.

B wmpomy Bumanky 3amicte 4 JIII morpidono Bukopuctatu 8 JIII, mo sikum
PO3PaxoOBYIOTHCSI KOOPJAMHATH METOJIOM HAMMEHIIINX KBaApaTiB, IpH 1ibomy Di =D,
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